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1. O6wme nonoxeHus

OcHoBHas npodheccmoHanbHaa obpasoBatenbHasa nporpamma (ganee — OlOIMT) no
HanpaeneHuto nogrotoBkn 14.04.02 AgepHble hmsmka n TexHonornm npeacrasnsaet cobou
KOMMMEKC OCHOBHbIX XapakKTepPUCTUK obpasoBaHus (00bem, cogepxaHue, nraHupyemble
pesynbTatbl) U OpraHn3aunoHHO-NefarorM4ecknx ycroBun (MaTepmanbHO-TEXHUYECKOE,
y4yebHO-meTOAMYECKOE, KaapoBoe U (hnHaHCOBOE obecneyeHune), KOTOpbIM NpeacTaBreH B
Buae y4vebHoro nnaHa, kaneHgapHoro yyebHoro rpaduka, paboymx nporpamm y4ebHbIX
npeamMeToB, KypcoB, AucuMnnuMH (MOAynen), WHbIX KOMMOHEHTOB, OUEHOYHbIX U
MEeTOAMYECKMX MaTepuanoB, a Takke paboyen nporpammbl BOCNUTAHWUA, KaneHaapHOro
nnaHa socnutaTenbHoOn paboTbl, GOpM aTTecTauuun.

1.1. HopmaTuBHbIEe AOKYMEHTbI

- ®epepanbHbin 3akoH OT 29.12.2012 Ne 273 — ®3 «O6 o6pasoBaHun B
Poccurickon ®epepaunny;

—~ ®epeparnbHbIl TOCY4apCTBEHHbIM 0Opa3oBaTenbHbIN CTaH4APT NO HanpaBfeHUIo
nogrotoekn 14.04.02 HApepHble duamka U TEXHONOrMM BbiCEro obpasoBaHus,
yTBepXAeHHbIN npuka3zoM MuHobpHayku Poccum ot «21» Hoabps 2014 r. Ne1503 (ganee —
®roC BO);

- [Npuka3z MuHucTepcTBa Haykm 1 Bbicwero obpasosaHna Poccuickon denepaumm
OoT 26 Hos6pa 2020 r. Ne 1456 «O BHeceHn wu3MeHeHUn B denepanbHble
rocyaapcTBeHHble obpa3oBaTenbHble CTaH4apThl BbiCLLIEro 06pa3oBaHuNay;

— [pukas MuHobpHaykn Poccumn ot 05.04.2017 Ne 301 «O6 ytBepxaeHun MNMopsiaka
opraHusauum 1 ocyuiecTBreHms obpasoBaTenbHOM OeATeNbHOCTU Nno obpasoBaTenbHbIM
nporpammamM Bbicwero obpasoBaHua - nporpammam Oakanaspuarta, nporpamMmmam
crneumanuTeTa, nporpaMmmMmamM MarncTpaTypbly;

~ [Mopsgok npoBeaeHns rocyaapCcTBeHHOMN UTOroBOMn aTrectaumun no
obpasoBaTenbHbIM NporpaMmam Bbiclero obpasoBaHus — nporpammam 6akanaepuaTa,
nporpaMmamM crneuvanutetTa u nporpaMmmamMm MarucTpaTtypbl, YTBEPXOEHHbIN MPUKA30OM
MwuHo6pHaykn Poccum ot 29 noHa 2015 r. Ne 636;

- [lonoxeHne o npakTuke  obyuyaroLmuxcs, OCBaMBalLWNX  OCHOBHblE
npodeccuoHarnbHble obpasoBaTtenbHble nporpammbl BbICLLErO o6pasoBaHus,
yTBepXaeHHoe npukazom MuHobpHayku Poccum ot 27 Hosbps 2015 r. Ne 1383;

- [MonoxeHne 006 wWHOpMaUnoOHHO-ObpasoBaTenbHOM cpene BopoHexckoro
rocyAapCTBEHHOIMO YHMBEpPCUTETa, BBEOEHHOrO0 B [JAENCTBME MPUKA3OM pekTopa OT
24.06.2016, N20596 (B pegakuuu npukasa ot 29.11.2017, Ne 0956);

- YctaB ®I'bOY BO «Bl'Y».

1.2. NMepeyveHb coKpaweHnn, ucnonb3yembix B OMNOI
®rOC BO - depepanbHbili  rocydapCTBEHHbIN ObpasoBaTenbHbLIN  CTaHAapT

BbIiCLLEro obpasoBaHus;

OYMO — dpeaepanbHoe y4ebHO-MeToanyeckoe 06beanHEHME;

YK - yHnBepcarsnbHble KOMNeTeHLNH;

OrlMK — obuwenpodeccrmoHanbHble KOMNETEHLMN;

MK - npoheccnoHanbHble KOMNEeTEHUWUN;

MOOI - npumepHasa ocHoBHas obpasoBaTenbHas NporpaMmma;

ONOI — ocHoBHasa npodeccuoHanbHast obpasoBaTenbHasi NPoOrpamMmma;
OT® - 0606LweHHasn TpyaoBasa pyHKUMS;

T® - TpygoBas pyHKUMS;

T - TpyAoBoe AencTsue;

NMC — npodheccmnoHanbHbIN cTaHaapT.



6

2. XapakTtepuctuka npodeccuoHanbHON AeATEeNIbHOCTU BbiNYCKHUKOB
2.1. O6wwee onucaHue npoceccnoHanbLHOn AeATENIbHOCTU BbINYCKHUKOB

O6nactn npodeccnoHanbHON OeATenbHOCTU U (Mnn) cdepbl NpogeccnoHanbHON
AEATENbHOCTU, B KOTOPbIX BbIMYCKHUKW, OCBOMBLUME MpPOrpaMmmy, MOryT OCYLLECTBNATb
NpoeCccuoHarnbHyo OeATeNbHOCTb:

— 24 ATOMHas NPOMbILLIIEHHOCTb

BbINYCKHUKM MOTryT OCYLLEeCTBMATb NpOoeCcCuoHanbHylo AeATeNnbHOCTb U B ApYrnx
obnactax n (unn) cepax NpodeccnoHanbHOM 4eATEeNbHOCTU NPU YCNOBMM COOTBETCTBUSA
YPOBHSA MX 06pasoBaHUA M MNOJSTYYEHHbIX KOMMeTeHuMn TpeboBaHMAM K KBanudukauum
paboTHMKa.

BbINYCKHUKM MOryT OCYLLEeCTBMATb NpOoeCcCuoHanbHylo AeATenbHOCTb U B ApYrnx
obnactax n (unn) cepax NpodeccnoHanbHOM 4eATEeNbHOCTU NPU YCNOBMM COOTBETCTBUA
YPOBHSA MX 06pasoBaHUA M MNOJSTYYEHHbIX KOMMeTeHuun TpeboBaHMAM K KBanudukauum
paboTHMKa.

B pamkax ocBoeHVsi nporpaMmmbl crneuuanuTeTa BbIMYCKHUKA FOTOBATCS K peLueHuto
3agay npodheccrmoHanbHOM AeATENbHOCTM Cneayowmx TUMoB:

— Hay4YHOo-uccnegoBaTesbCKUi,

OcHOBHbIMM ~ ObbekTamum  nNpodeccMOHanbHON  OEeATEeNbHOCTU  BbIMYCKHUKOB
ABNAOTCA:

— aTOMHO€e AP0, drfieMeHTapHbI€ YacTuLbl U NrasMa, KOHAEHCUPOBAHHOE COCTOSHME
BellecTBa, nasepbl U WX MPUMEHEHWs, SAepHble peakTopbl, MaTepuanbl SO0epHbIX
peakTopoB, SAepHble Matepuarnbl U cuctembl obecneyveHns nx 6e3onacHOCTU, yCKopUTenu
3apsPKEeHHbIX YacTul, COBpPEMEHHasi 3MNEKTPOHHAs CXeMOTeXHUKA, SNEKTPOHHbIE CUCTEMbI
A0EPHbIX U PUBNYECKUX YCTAaHOBOK, CUCTEMbI aBTOMATU3NPOBAHHOIO ynpaBneHnsa sgepHo-
PU3NYECKMMN  yCTaHOBKaMK, paspaboTka W TEXHONorMum npumMeHeHus npubopos U
YCTaHOBOK 151 aHanm3a BeLlecTs, pagnaunoHHOEe BO3AENCTBME MOHU3UPYHOLLMX N3NYyYEHUI
Ha 4ernoBeka W OKpyXawlyl cpedy, paguaumoHHble TEexXHONorMM B MeauuuvHe,
MaTeMaTUyeckne Mogenu Ans TEeOpPeTMYECKOro WM 3KCNepUMEHTarnbHOro MccrneaoBaHum
ABMEHMA M 3aKOHOMepHocTeM B obnactm du3vMku 9gpa, 4actuy, nrasmbl,
KOHAEHCUPOBAHHOINO COCTOSIHMSA BELLEeCTBa, SOEPHbIX PEeakTOpoB, pPacnpOCTPaHEHUs U
B3aMMOOENCTBUA U3NYyYEeHNA C OObeKkTaMu XMBOW N HEXMBOW MPUPOAbI, 3KONOrMYeCcKoro
MOHUTOPUHIa OKpyXatollen cpenbl, obecneveHnss 6€30nNacHOCTU siAEPHbIX MaTepuarnos,
00BHEKTOB M YCTAHOBOK aTOMHOW NPOMBbILLFIEHHOCTU N SHEPTrEeTUKMN.

2.2. NepeyeHb npodeccuoHanbHbIX CTaHAAPTOB

lMepeyeHb uMCNONb3yeMbIX MPOGECCUOHANbHbLIX CTaHO4APTOB, COOTHECEHHbIX C
defgepanbHbIM  rOCYyAapCTBEHHLIM  ObpasoBaTesibHbIM  CTAH4APTOM MO HanpaBIiEHUIO
nogrotoBkn 14.04.02 ApepHble u3nka W TEXHONOTMM W UCMNOSIb3YEMbIX NpU
dopmuposaHumn ONMOIT npuBeneH B NpuUnoxeHun 1.

MepeyeHb OBOOLWEHHBIX TPYyAOBbIX (YHKUMA WM TPyaoBbiX (YHKLUMKA, WUMEKOLLMX
OTHOLLEHME K NpodheccMoHanbHON OeATENbHOCTU BbINMyCKHMKA AaHHOW obpasoBaTesibHOM
nporpamMmsbl, NpeacTaBneH B NPUITOXeHUn 2.

3. O6wan xapaKrtepucTuka OCHOBHOM npod)eccuoHanbLHON obpasoBaTesribHOM
nporpaMmmbi

3.1. Mpodumnb/cneunanusaumsa obpasoBaTesibHON NPOrpamMmbli

Mpodnnb obpa3oBaTenbHOM NPorpaMmbl B pamkax HanpaBreHust crieumanbHOCTU —
du3rka aTOMHOro sapa 1 YacTumu.

3.2. Ksanudwmkaumsa, npucBamBaemas BbINyCKHMKaM oOpa3oBaTenibHOMN
nporpamMmmbl
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KBanndukaums, npucBavBaemasa BbIMyCKHMKaM o06pa3oBaTeNbHOM MNpOrpamMmbi:
MarucTp.

3.3. O6bem nporpammbl

O6bem nporpammbl coctaBnaetT 120 3a4eTHbIX €AMHUL, BHE 3aBUCMMOCTU OT
npMMeHsieMbIXx ~ obpasoBaTefbHbIX  TEXHOMOrMK,  peanu3aumm  nporpammbl MO
NHOnBMAOYyanbHOMY y4ebHOMY nraHy.

O6bem nporpammbl, peanu3yembliin 3a 0auH y4ebHbIn rod, coctaBnseT He 6onee 70
3.6. BHE 3aBUCMMOCTU OT MpUMEHAEMbIX OOpasoBaTenbHbIX TEXHOMOrMKW, peanusauum
nporpammbl MO WHAMBMAYaANbHOMY y4eOHOMY nnaHy (32 WCKMYEHUEM YCKOPEHHOTO
obyyeHus), a npu yckopeHHoM oby4eHnn — He Bonee 80 3.e.

3.4. Cpok nony4yeHns o6pasoBaHusA:
B OYHOW (bopMe 0ByyeHus cocTaBnseT 2 roaa.

3.5. MMHUManbHbIN 00bEeM KOHTaKTHOM paboTbl
MuHMManbHbIM 0OBbEM KOHTAKTHOM paboTbl MO obpasoBaTenbHOWM nporpaMmve
coctaBnsiet 1274 yaca.

3.6. A3bIk 06y4YeHUun
Mporpamma peanuayeTcsi Ha PyCCKOM A3bIKe.

3.7. MpumeHeHune 3NEeKTPOHHOro oby4yeHusn 7] ANCTaHLMOHHbIX
obpasoBaTenbHbIX TeXHONnorun (6 coomeemcmesuu ¢ @OC BO)

Peanusauua nporpammbl BO3MOXHa C MNPUMEHEHUEM 3NEeKTPOHHOro oby4veHus,
ANCTaAHUMOHHBIX obBpas3oBaTernbHbIX TEXHOMOMMA B ANEKTPOHHOW  MHMOPMALMOHHO-
obpasoBatensHon cpege (GUOC) yHuMBepcuTeTa M C  UCMNOSIb30OBAHMEM MaCCOBbIX
OTKPbITbIX OHMNamH KypcoB (MOOK), pasmelleHHbIX Ha OTKpbITbIX 0GpasoBaTenbHbIX
nnatcgopmax.

3.8. Peanusauusa obpasoBaTenbHON NporpaMmmbl B ceTeBon ¢hopme
Peanusauusa nporpaMmmbl B ceTeBOM (popMe He npeaycMoTpeHa

3.9. Pabo4yas nporpamma BOCNUTAHUSA, KaneHA4ApHbIN NflaH BoCcnuTaTeslbHOMU
paboTbl NnpeacTaBneHbl B [punoxexun 7.

4. NnaHnpyemble pe3synbtaTtbl ocBoeHna OOl

41 YHuBepcanbHble KOMMETEHUUU BbINYCKHUKOB W UHAUKATOPbl UX
DOCTMXKEeHUsA

B pesynbTaTte 0CBOEHMSA NporpamMmmbl Y BbIMYyCKHUKA AOSMKHbI ObITb CHHOPMUPOBaHBI
crnegyroLne yHuBepcarnbHble KOMNeTeHLUmn

Ta6nuua 4.1
KaTteropus
YHUBEPCANbHBIX Kon ®dopmynupoBka Kop n ¢hopmynunpoBka WHAMKaTopa
- KoMneTeHLu1u AOCTUXEeHUA YHUBepcarbHON KOMNeTeHLUn
KOMMeTeHLuNn

Cnoco6eH ocywecTBnaTb | Heo6XOAUMON ANs pelleHns NpobneMHoii
KpUTHUYECKUIA aHanun3 cUTYaLmMm.

Mpo6nemHbIx cuTyaumii Ha YK-1.2. Kputudeckun oueHmBaeT HageXHOCTb
OCHOBE CUCTEMHOrO

NO/IX0/13, BLIPABATLIBATS NCTOYHMKOB MHqiopmau.mm, pa6<3TaeT c
cTpaTtervio ,EI,eI7ICTBI/IVI npotmeopeymsoun I/IH(*)OpMaLI.I/IeI/I N3 Pa3HbIX
MCTOYHUKOB.

CuctemHoe u
Kputudeckoe YK-1
MblILLIEHNE

YK-1.1. Onpeaensiet npobenbl B MHpopmauun,




YK-1.3. PaccmaTpuBaeT BO3MOXHbI€ BapuaHThbI
pelleHns 3agaydv, oueHvBasi QOCTOMHCTBA U
HeJoCTaTKu.

PaspaboTka 1
peanusauusi NPoeKToB

YK-2

CnocobeH ynpaBnaTb
NPOEKTOM Ha Bcex aTanax
€ro >XM3HeHHOoro uukna

YK-2.1. DopMynupyeT KOHKPETHY!IO,
cneumuyHyo, U3MEpPUMYIO BO BPEMEHU U
NPOCTPaHCTBE Lenb, a Takke onpegensaet
OOPOXHYIO KapTy ABWXKEHUS K Lienu, ncxonsa us
UMEHOLLINXCS PECYPCOB U OrpaHNYeHun

YK-2.2. CocTaBnseT nepapxmyeckyo CTpykTypy
paboT, pacnpegenseT no 3agadam
hMHaHCOBbIE N TPYAOBbLIE PECYPCHI,
ucnonbayeT aktyansHoe 10

YK-2.3. MNMpoeKkTnpyeT cmeTy 1 GromkeT
npoekTa, oueHnBaeT ahPEKTUBHOCTb
pes3ynbTaToB NpoekTa

YK-2.4. CoctaBnset maTpuly OTBETCTBEHHOCTYU
N MaTpuLy KOMMYHMKaLW NpoekTa

YK-2.5. Ncnonb3yeT rubkmne TexHonorum ans
peanusaumn 3agad ¢ U3MEHSLLMMNCS BO
BpPEMEHN napameTpamu.

KomangHas pabota n
nuaepcTeo

YK-3

CnocobeH
OpraHun3oBbLIBaTL U
pykoBoAnUTb paboTon
KOMaHfpbl, BblpabaTtbiBas
KOMaH[Hy cTpaTteruo
OIS JOCTUXKEHUS
NOCTaBIEHHOW Lienn

YK-3.1. BolpabaTbiBaeT KOHCTPYKTUBHbIE
cTpaTerum n Ha ux ocHose opmunpyeT
KOMaHay, pacnpegensiet B Hen ponu Ans
OOCTWDKEHNSI NOCTaBNEHHON Lenu

YK-3.2. lNnaHupyeT 1 koppektupyet paboTy
KOMaHgpl C y4eTOM MHTEpPECOB, 0COBEHHOCTEN
NnoBeAEHUS N MHEHWI €€ YNEHOB,
pacnpegenseT nopyyeHns n genermpyet
NMOMHOMO4MS YrieHaM KoMaHabl ANs
OOCTWDKEHUSI NOCTaBNEHHON Lienu

YK-3.3. PaspeluaeTt KOHOAUKTbI 1
NpOTUBOPEYUS NpU AeNOBOM OOLLEHNM B
KOMaHJe Ha OCHOBE y4eTa MHTEPECOB BCEX
CTOPOH

YK-3.4. OpraHusyeT 1 pykoBOAUT ANCKYCCUAMU
no 3agaHHon Teme u obcyxxgeHvem
pesynbTaTtoB paboTbl KOMaHAbl C
npvBneyYeHvem nocnegosaTenen n ONnOHEHTOB
pa3paboTaHHbIM Maesam

YK-3.5. MNposBnseT nngepckme n KoMmaHgHble
KayecTBa, BblIOMpaeT ONTUManbHbIN CTUMb
B3aUMOAEWNCTBUSI NPY OpraHM3aumm u
pyKoBoACTBE paboTon koMaHabl

KoMMyHuKaLms

YK-4

CnocobeH npumeHATb
COBpPEMEHHbIEe
KOMMYHUKaTUBHbIE
TEeXHOMorMm, B TOM 4u1cre
Ha MHOCTPaHHOM(bIX)
a3blke(ax), Ang
akageMun4eckoro u
npogeccuoHansHoro
B3aMMOAencTeng

YK-4.1. BeibupaeT Ha rocyaapCTBEHHOM U
WHOCTPAHHOM $13blKax KOMMYHMKATUBHO
npuemnemble CTpaTermm akagemMm4eckoro u
npodeccnoHanbHoro obLeHus

YK-4.2. Bnageet KynbTypon NUCbMEHHOIO 1
YCTHOro ochopmMneHust NpoeccnoHansHo
OPUEHTUPOBAHHOIO Hay4YHOro TEKCTa Ha
rocyaapcTBeHHOM s3bike PP

YK-4.3. YMeeT BeCTU YyCTHblE AeNnoBble
neperoBopbl B npoLecce NpodecCnoHanbsHoro
B3aMMOJENCTBMSA Ha rOCy4apCTBEHHOM A3bIKe
P®




YK-4.4. ApryMeHTUPOBaAHO N KOHCTPYKTUBHO
oTCcTanBaeT CBOW MO3ULUK U UOEN B
akagemMmudeckmx 1 npodreccmnoHarnbHbIX
OMNCKYCCUSIX Ha rocygapCTBEHHOM si3blke PO
YK-4.5. BnageeT nHTerpatmBHbIMK
KOMMYHMKaATUBHBIMU YMEHWUSIMU B YCTHON U
NNCbMEHHOW MHONA3BIYHOW peyn B CUTyaLmnsax
aKkageMmn4eckoro n npodeccuoHarnbHoro
obuweHns

MexKynbTypHOe
B3auMofencTBue

YK-5

CnocobeH aHanu3npoBaTtb
M yunTbiBaTh
pa3Hoobpasue KynbTyp B
npowecce
MEXKYITbTYPHOrO
B3aUMOAENCTBUSA

YK-5.1. AHanumampyeT UCTOPUKO-KyNbTYpHbIE
TpagnumMm pasnuyHbIX couuanbHbIX rpynm,
onMpasicb Ha 3HaHWe 3TarnoB UCTOPUYECKOTO
pa3sutusa Poccun (Bknovas OCHOBHbIE
COObITHS, OCHOBHbIX UCTOPUYECKMX OEATENEN) B
KOHTEKCTe MUPOBOW UCTOPUY 1 psaa
KyNbTypHbIX Tpaguumim mupa (B 3aBMCMMOCTMN OT
cpenpbl M 3agay obpasoBaHus)

YK-5.2. Boigenset cneundunyeckue 4epTbl U
MapKepbl pasHbIX KynbTyp, penurii, ¢
nocrneayoLumM UCNonb30BaHUEM NOMYYEHHbIX
3HaHUN B NpodeCccrMoHanbLHOM AeaTenbLHOCTU U
MEXKYNbTYPHOM KOMMYHUKaLUn

CamoopraHusaumsa u
camopassutue (B ToOm
yucne
300poBbecbepexeHmne

YK-6

CnocobeH onpegensaTb 1
peanu3oBbiBaTb
npruopuTETHLI COBCTBEHHON
[esaTenbHOCTU U Cnocobbl
€e COBepLUEHCTBOBAHMS
Ha OCHOBE CaMOOLIEHKUN U
0obpas3oBaHus B TEYEHNE
BCEW XN3HU

YK-6.1. OueHnBaeT cBOW NNYHOCTHbIE
pecypcbl, ONTUMAarbHO UX NCNONb3yeT Ans
YCNELLHOro BbINOSIHEHNSI MOPYYEHHOIO 3a4aHNS
YK-6.2. CamocTosTENbHO BbISBNAET MOTUBbI U
CTUMYyIbI AN CaMOpa3BUTUS, onpeaensaeT
peanucTuyHble Lenu u npuopuTeThl
npodeccuoHanbLHOro pocTa, cnocoobl
COBEpPLUEHCTBOBaHMSA COBCTBEHHOM
[eaTenbHOCTU Ha OCHOBE CaMOOLIEHKU MO
BbIOpaHHBbIM KPUTEPUAM

YK-6.3. BeicTpanBaet rubkyto
nNpodeCcCUoHarnbHy TPAEKTOPUIO, UCMOMb3yS
WHCTPYMEHTbI HEMPEepbIBHOrO 06pasoBaHns, ¢
Y4EeTOM 33434 CaMOpa3BUTUS, HAKOMSIEHHOrO
onbiTa NpogeccnoHanbHON OeaTenbHOCTU U
OVNHAMUYHO M3MEHSIOLLMXCA TPeOoBaHNI pbiHKa
TpyAa

YK-6.4. PeanuayeT npuoputeTbl COGCTBEHHOM
[edaTenbHOCTU, B TOM YUCHEe B YCIOBUAX
HeornpeaeneHHOCTH, KOPPEKTUPYSA NMNaHbl U
cnocobbl UX BLINOSHEHUSI C Y4ETOM
UMELLIMXCS PECYPCOB

4.2. O6wenpodeccrmoHanbHblie KOMMNETEeHUMN BbIMYCKHUKOB U UHAUKATOPbI UX

AOCTUNXEeHUsA

B pesynbTate OCBOEHWsi MporpamMMbl Y BbIMYCKHUKA AOSMKHbI ObiTb CHOPMUPOBAHDI
criegywolime obwenpodeccuoHanbHble KOMNEeTEeHLMUN:

Ta6bnuua 4.2
KaTteropusa | Kom PopmMmynupoBKa Koa n chopmynunpoBka niaukaropa
KOMNeTeHUUN KOMNeTeHUUn LOOCTMXEHUA KOMNeTeHLUn
Mposenenve | o 4 Sgﬁjf::ﬂf‘?ﬁmy””poaam OMK-1.1. 3HaeT aTanbl CTAHOBMEHMS,
uccneaosaHnia MICCIE0BaHMS!, BLIGUPATD ¢hopmmpoBaHMsa 1 pasBUTUA HU3NKK Kak
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KPpUTEPUUN OLEHKWN, BbIABIATb
NPUoOpUTETHLI peLlleHnda 3aaaud

Hayku, OCHOBHble MeToAdoNorMyeckmne
NPUHUUNBI (PU3NYECKOro UCCreaoBaHus,
Hay4YHblA MOAXOA K MO3HAHMIO MUPa,
oTOensaTb €ero OoT rCeBOoOHayyYHON U
aHTUHaYy4YHOW Aemarormm

OrlK-1.2. [eMoHcTpupyeT
mMeTogonormyeckue npobnemsl,
BO3HMKaKOLWME Ha pasHbIX 3Tanax

pasBUTUSA HaYKN N PU3MKK

OlK-1.3. Bnageet ocHoBamu npobnem
pasBuTUSA PU3NKK, HaBblKamu
BblAENEHMUS Ha Kaxaom aTane 3Toro
pasBMTMS METOLOMOIMYECKUX acrneKkToB

CnocobeH npumeHATb
COBpeMeEHHbIe MeToabl

Orl1K-2.1. 3HaeT pnsmyeckne OCHOBLI
NCNonb30BaHWSA SAEPHON SHEPrnn
OlK-2.2. lNMpuMmeHseT cOBpeEMEHHbIE
METOAbl UCCNeLOBaHMsA XapaKTePUCTUK
SAEPHbIX YCTAaHOBOK

KOMMbIOTEPHOW BEPCTKN U
NnakeToB OPUCHBIX Nporpamm

OMK-2 | nccnenosanus, ouenmsats u | OlNK-2.3. MNpeacrasnseT pesynbTaThl
npeAcTasnATbL pegy“bTaTb' pacyeTa XapakTepUCTUK aepHbIX
BEINOMHEHHON paboThl peakTopoB B HarnsiAHON popme
OlK-2.4. BnageeT HaBbIkOM
ocyuliecTBrieHnd Bbl60pa n co3gaHunsa
KputepmeB OLIEHKN I/ICCJ'Ie,EI,OBaHVIIZ
OTl1K-3.1. 3HaeT OCHOBHbIE BO3MOXHOCTY
nakeToB OPUCHBIX MPOrpamMmm u1 CUCTEM
KOMMNbIOTEPHON BEPCTKU
Ol1K-3.2. NpumeHseT nakeTbl OUCHBIX
nporpamm Ans opopmMneHns pedynbTaToB
Hay4HO-MCCreaoBaTenbCKON AeSTeNbHOCTH B
Crocober oopmnsTe BuAe cTaTen, AOKNafoB, HayYHbIX OTHETOB B
Obpabotka 1 pesynbTaTbl Hay4YHO- A » AOKNAROS, Hay
g COOTBETCTBUM C TPeOOBaHNAMM HayYHbIX
aHanu3 nccneaoBaTenbCKon -
WUHdopmMauun, 0esaTenbHOCTN B BUAe
WHGOpMaLMOHHa | OTK-3 | cTaTeil, AOKNA0B, HayuHbIX OlK-3.3. Ncnonb3yeT nakeTsbl OCbI/ICHbIX“
q N nporpamm Ansi NOAroTOBKW Npe3eHTauunmn
OTHETOB 1 NpeseHTaLi OrlK-3.4. BnageeT HaBblkaMy KOMMbIOTEPHOM
6esonacHoCTb MCMNonNb30BaHWEM CUCTEM o

BEpPCTKMN OOKYMEHTOB B COOTBETCTBUU C
npegvasndaeMbiMn n3aatenbcTBamMmu

TpeboBaHnsiMn
Or1K-3.5. Vcnonb3yeT OCHOBHblE BO3MOXHOCTU
CUCTEM  KOMMbIOTEPHOM  MaTeMaTWKM  Onis
aHanNUTUYEeCKMX W YUCNEHHBbIX  pacyeToB,
rpaduyeckoro npeacTaBneHus  pesynbTaToB
pacyeToB

4.3. I'Ipocbeccuouanbl-lble KoOMneTeHUUN BbINYCKHUKOB U UWHAOUKATOPbLI UX

AOCTNXKEeHUsA

B pesynbTate OCBOEHUA NporpamMmbl Y BbIMYCKHUKA OOJ1IKHbI ObITb CCbOpMI/IpOBaHbI

cneaywoume npodeccuoHanbHble KOMNEeTEeHUUN:

Ta6bnuua 4.3
Tun 3apau dopmynupoBKa Kop n dopmynupoBka nHgukaTo
npodceccnoHanbLHomn Koa PMynup A pPMynvp A pa
KOMNeTeHLun OOCTUXXEeHUSA KOMNeTeHUUn
AeATEeNIbHOCTHN
CnocobeH k co3gaHuto MK-1.1. 3HaeT OCHOBHbIE MOAENM NPOLLECCOB
Hay4Ho- MK.q | TeOPeTU4eckux u B 06riacTu (u3nkn atoOMHOro agpa,

ncenenoBaTenbCKUin MaTeMaTU4ECKMX ModeNnen, | KOHOEHCUPOBaHHOE COCTOSIHME BELLECTBA,

ONUCbIBAKLLMNX B3aMMOJENCTBME M3ITyYEHUS C BELLECTBOM
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KOHOEHCUPOBaHHOE
COCTOSIHME BELLIECTBA,
pacnpocTpaHeHune u
B3anMoaencTBme
N3ny4yeHus C BELLECTBOM

MK-1.2. CocTaBnsieT MaTeMaTtumyeckmne
MoZenu aaepHo-U3nYecKnx NpoLLeCcCoB;
MK-1.3. OcywecTBnseT TeopeTnyeckoe
MOLEenMpoBaHmne siaepHO-pU3NYECKNxX
CUCTEM M NPOLLECCOB

[K-1.4. 3HaeT coBpeMeEHHbIE
npeacTaeneHus B obnactn gusmku
aTOMHOrO sApa HeoOXOAMMbIX A4S onucaHns
npoLeccoB, NpoTeKaLWwux B S4epHO-
3HEpPreTMYECKNX yCTaHOBKax

MK-1.5. MNMpumeHsaeT 3HaHus Teopumn
aTOMHOrO SiApa Ha NpakTUKe A58 peLleHns
dyHOaMeHTanbHbIX Y NPUKNagHbIX HAyYHbIX
3agad B 0bnacTtn CoBpeMeHHON saepHom
PU3nNKn

[MK-1.6. 3HaeT oCcHOBHbIE CBOWCTBA U
0COBEHHOCTM OMepPaLMNOHHBLIX CUCTEM U
COBPEMEHHbIX KOMMbIOTEPHBIX 000MN0YeEK, a
TakKe nakeTbl pa3paboTka pr3n4ecknx n
MaTeMaTu4yeckux mogeneun ans npuMMeHeHus
nX B MOLENMPOBaHNM S4EPHO-PU3NYECKNX
NMpoLEecCcoB NepeHoca U3ny4yeHnst Yepes
BELLECTBO U NMPOLIECCOB B 3HEPreTUYECKNX
SAEPHbIX peakTopax Ang nocrneayroLlemn
opraHm3aumm Hay4HbIX UCCrneaoBaHun ¢
ucnonb3oBaHvem cpegcts IBM

MK-1.7. OcywectBnsieT hnnyeckyro
NocTaHOBKy 3aga4u, BbIGop noaxoadLlero
nakeTa NpuKnagHbIX NPorpaMm Ans peLleHus
3agayu, paspabartbiBaTb anroput™ u
MOoOEenupoBaTh Ha KOMMbOTEPE
nccriegyemble ouanyeckme npoLecchbl
nepeHoca 1a3nyyeHusl Yepes BELLECTBO U
npoLecchl B sAepHbIX peakTopax,
NpOn3BOAUTL aHanM3 Nony4YeHHbIX
pes3ynbTaTtoB

MK-1.8. BnageeT HaBbikamu
MaTeMaTU4eCKOro U KOMMNbTEPHOrO
MOZEenMpoBaHns U3NYECKMX MPOLECCOB,
NPOMCXOOALLNX B AAEPHbIX peakTopax,
npeacTaBrneHnst NosydeHHbIX pe3ynbTaToB
MOOEeNnpoBaHus B HarnsigHon oopme

Hay4yHo-
uccnenoBaTenbCKui

MK-2

'OTOB K CO3aHUI0 HOBbIX
MeTod0B pacyeTa
COBPEMEHHbIX PUNYECKUX
YCTaHOBOK U YCTPOWUCTB,
pa3paboTke MeToa0B
perncTpauum
WOHN3NPYIOLLUX N3MYyHEHUN,
MEeTOJ0B OLIEHKU
KOMNMNYeCTBEHHbIX
XapaKTepUCTUK SAepPHbIX
MaTepuanos

MK-2.1. 3HaeT meToAbl M cpeacTea
onpegeneHns xapakTepucTUK 3apsiKeHHbIX
YyacTtuy, 0bpaboTkM annapaTypHOro crnekTpa
[MK-2.2. OueHnBaeT BO3MOXXHOCTU METO0B U
CPEACTB M3MEPEHUSI XapaKTepUCTUK
3apsKEHHbIX YacTuL,

MK-2.3. 3HaeT pusnko-xmmmyeckme
XapakTePUCTUKM MaTepuarnoB, usmepsemMbie
C MOMOLLbI0 MeccOayapOoBCKOM
CMEeKTpOMeTpUmn

MK-2.4. 3HaeT meToapbl N cpeacTea
MOAEeNMpoBaHNs PUINKO-TEXHUYECKMX
npoLeccoB B (hM3N4ECKNX YCTaHOBKAX,
MeToAbl 1 cpeacTea peructpaumm
N3Ny4YeHnin, XxapakTePUCTUKUN SAEPHBbIX
MaTepuanos

MK-2.5. MNpumeHseT 3HaHMs 0 MeTohax u
CpeAcTBax CNeKTPOMETPOB, YMETb NnosyyaTb
XapakTepPUCTUKM annapaTypHOro crnekrpa
3apsHKEHHbIX YacTuy,

MK-2.6 PopmynumpyeT 3agayv u uenu
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nuccnenoBaHui, MOJJ,I/Id)MLI,MpOBaTb MeToabl
pac4yeTa 13 |/|3MepeH|/1|7| noa nocrtaBlfiEHHbIE
3agaym

HayuHo-
nccnenoBaTenbCKUn

MK-3

CnocobeH k co3gaHuto
TEOPETUYECKNX U
MaTeMaTU4ecknx Moaenen,
OonucbIBaoLWUX PrU3nKy
KMHETUYECKUX SABMEHUIA UMK
NpoLEecChl B peakTopax,
yCKOpUTENSAX

MK-3.1. 3HaeT ocHOBBI
TennornapaBnMyeckoro pacyeTa peakropa u
OCHOBHble TpeboBaHMsA K KOHCTpyKumnam AIP
[K-3.2. BbinonHsieT TennornapaBnnyeckuin
pacyeT peaKkTopoB

MK-3.3. Ob6ocHOoBbLIBaET BbIOOP TEXHUYECKNX
PELLUEHUN N KOHCTPYKUMI AJP

MK-3.4. 3HaeT npyHUMn paboTbl U cOCTaB
SA0EepHOro peakTtopa, TpeboBaHus,
npeobsaBnsieMble K TENSIOHOCUTENSIM,
peakTopHbIM MaTepuanamM U X OCHOBHbIE
XapakTepucTuKn

MK-3.5. 3HaeT umsnyeckne OCHOBbLI U
NPUHUMMbI yNpaBreHus peakTopom

MK-3.6. OB6ocHoBbIBaeT BLIGOP TEXHNYECKMX
peLleHnin n KOHCTpyKumn ASP npu
nepexoHblx pexunmax pabotel AP

[K-3.7. PaccuntbiBaeT nepexon akTMBHON
30HbI AQY Ha apyrov ypoBeHb MOLLHOCTY;
oueHuBaeT oboralleHre Tonnuea Ans
peakuunv OeneHusi, aHanManpyeT COCTOsSIHVE
pasMHOXaroLen CUCTEMbl U MPOBOANT
OLEHKN OCHOBHbIX Xapaktepuctuk AP npu
HecTauMoHapHbIX npoueccax B ASP

TexHonorn4yeckmmn

MK-4

CnocobeH ncnonb3oBaTb
yHAamMeHTarnbHblE 3aKOHbI
B obracTtu punankm
aTOMHOro f4pa 1 YacTuu,
A0epHbIX PeaKkTopos.,
KOHOEHCUMPOBAHHOrO
COCTOSIHVSA BeLLecTBa,
akonornu B obbeme,
AOCTaTOYHOM Ans
CaMOCTOATENBHOIO
KOMOMHUPOBaHWS U
CUHTE3a pearbHbIX uaemn

[MK-4.1. 3HaeT dyHOaMeHTanbHbIE NOHATUS,
©asoBble MoAenu, NPUHLUMMLI U
MaTemMaTu4eckne MeToabl TeEOpun nepeHoca
N3NyyYeHuni, a Takke rpaHmubl ux
NPUMEHNMOCTU

[K-4.2. BbligenseTt KoHKpeTHoe
«pusnyeckoe» cogepxaHne B NpUKNagHbIX
3aflayax nepeHoca Usny4yeHun, NpoBoaUTb
aHanua nony4yeHHbIX pe3ynbTaToB, CTaBUTb U
pellaTb KOHKpEeTHbIE 3a4ayun nepeHoca
n3nyyeHum

[MK-4.3. 3HaeT OCHOBHbIE 3aKOHOMEPHOCTH
NpoLIeCCOB reHepauumn, pacnpocTpaHeHus
HENTPOHOB, a TaKke B3auMoaencTBms
HEWTPOHOB C aTOMHbIMW SApaMm

MK-4.4. PaccuntbiBaeT XxapaKTepuCcTUKn
reHepauuu, pacnpocTpaHeHUs HENTPOHOB, a
TaKke B3aMMOOeNCTBUS HEMTPOHOB C
aTOMHbIMU gapamu.

[K-4.5. UmeeT npeacTtasneHme o
COBpPEeMEHHbIX Noaxoaax K onMcaHuo
AAEPHbIX peakuui; dyHAaMeHTarnbHble
3aKOHbI TEOPUN SIAEPHbBIX peakLmii

[K-4.6. BeinonHseT TeopeTnyeckue pacyeThbl
Npv peLleHnn Hay4HbIX U
nccnegoBaTenbCKnx 3agad ¢
NCNONb30BaHNEM COBPEMEHHbBIX METOAOB
Teopun gaepHbIX peakuuni

[K-4.7. 3HaeT OCHOBHbIE NPEeaNoONOXEHNS,
YpaBHEHUSA 1 COOTHOLLEHWUS, OTHOCALLMECS K
obonoyeyvHon, 0606LLEHHOW 1 CBEPXTEKYYEN
MOZEensiM aTOMHOro aapa

[K-4.8. PaccuntbiBaeT cpegHee Bpems
XN3HW paguoaKTUBHbBIX 94ep, NOMb3ysChb
3aKOHOM paaMoaKkTUBHOIO pacnaga u
CMPaBOYHbIMU JAHHBIMU
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TexHonorn4yeckmmn

MK-5

CnocobeH ocyLecTBNsATb
KOHTPOIb, OpraH13aLuio 1
nnaHMpoBaHue Ge3onacHom
aKcnnyaTaumm Tenno- u
anekTpoobopynoBaHus,
Tpybonpoeoaos,
naporeHepaTopoB AQC, a
Takke OCHOBHbIX (POHA0B
peaKTOpPHOro OTAeNeHus
ASC

[K-5.1. ObnagaeT 3HaHUAMN DPUINYECKNX
OCHOB MpOLIeCCOB NepeHoca Tenna

MK-5.2. OcyuwecTBnsieT pacyeThbl
TENNOOOMEHHUKOB M aKTUBHbIX 30H
peakTopoB, NPOBOAUT OLIEHKY Tenno-
rmapaBnnyeckux XxapakTepucTuK Ha OCHOBE
NpOCTENLINX MOZENEWN; ncnonb3yeT
nporpaMmbl pac4eToB Tenmno-
rMapaBNNYECKMNX XapaKTEPUCTUK AYENKN
peakTopa 1 peaktopa B Leflom

MK-5.3. OcyLecTBnAsieT NOUCK 1
aHanuMampyeT Hay4YHO-TEXHUYECKYHO
MHpopmaumio 1 BelbupaeT Heobxoanmble
OaHHble 4Nt Tenno-ruapaBnmyecknx
pac4éToB; BbiOMpaeT KOHCTPYKLMOHHbIE
MaTepuanbl akTUBHOM 30HbI peakTopa B
3aBMCMMOCTM OT YCNoBun paboTbl

MK-5.4. 3HaeT TepMuUHbI 1 onpedeneHus B
obnacTn AMHaAMUKM XUOKOCTM U ra3a
MK-5.5. PaccuntbiBaeT noTepu Ha TpeHNE n
MECTHbIE

COMNpOTMBEHUS

MK-5.6. 3HaeT npouecchl B 3N1EKTPOHHbIX
KOMMOHEHTaXx, Lensax u ycTpomcTeax,
NOHMMAaEeT MPUHUUNNanbHbIE BO3MOXHOCTU U
OrpaHNYeHns 3NEeKTPOHHBIX YCTPOWCTB,
METOL0B NCCNEeAOBAHUN N N3MEPEHWH,
npuMeHsitoLwmxcsa uankamm-
aKkcnepumMmeHTaTopamu, paboTaroLmmm B
obnacTtu sgepHon pusnkn n pusmkm
3MleMeHTapHbIX YacTuy,

MK-5.7. cnonbayeT o6wue meToapl
MOCTPOEHUA CUCTEM U3MEPEHWI U
06paboTKM 3KCNepPUMEHTaNbHbIX
pes3ynbTaTtoB, W NPUMEHATb UX AN
nccneaoBaHus U3nyydeHnin pagmoakTUBHbBIX
WCTOYHMKOB M YaCTUL, BbICOKON SHEPTUn
[MK-5.8. BnageeT npakTM4eckMMy HaBbIKamMm
BbIOOpa CXEMOTEXHUYECKMX PELUEHUNI U
pacdeTa napameTpoB U PEXMMOB paboThl
31EMEHTOB CXEMbI A1 peLleHus]
KOHKPETHbIX 3a4avy.

TexHonormn4yeckum

MK-6

CnocobeH
CaMOCTOATENbHO
BbINOMHATb
aKCnepuMeHTanbHble Unu
TeopeTnyeckume
nuccrnegoBaHua ans
peLLeHns Hay4HbIX 1
NpPOU3BOACTBEHHbIX 3aa4
C Ucnonb3oBaHnemM
COBPEMEHHOW TEXHUKM U
METO/IOB pacyeTa U
uccrnegoBaHusa ¢
ONTUMU3NPOBAHMEM
MEeTO[OB UcCrnegoBaHUs

MK-6.1. MNMpumeHseT meToabl UccnegoBaHms
BELLleCTBa Ha COBPEMEHHbIX CNEKTPOMETpax
W geTekTopax, B TOM 4Yncre metoabl anbda-,
OeTa 1 ramma- CnekTpockonun ans
npoBeAeHust nccrieoBaHun obpasLoB
[K-6.2. 3HaeT meToabl U METOANKN
CMEKTPOMETPUN U N3NyHEHUN

[MK-6.3. AHanuaupyeT gaHHble, nonyyaemble
npu NCNOSb30BaHMM PA3NTUYHBLIX METOANK
n3MepeHunii B meccbayapoBCKON
CMEKTPOMETPUN. a TaKkke AaHHble,
nony4yaemble B pasnmnyHbIX
MarHMTOPEe30HaHCHbIX CNEKTPOMETpax C
TOYKM 3pEHUSA CTPYKTYpbl UccriegyemMbix
o6pasuoB

[K-6.4. Bnageet meTogamm nsmepeHuni
XapaKTepUCTMK MaTepmnasnos C NOMOLLbLO
MeccbayspOBCKON CNEKTPOMETPUN, BNadeTb
MeToAaMM1 U3yYeHust PUINKO-XUMUYECKUX
XapakTePUCTUK MaTeprarnoB C NOMOLLBHO
MarHMTOPE30HAHCHbIX CMNEKTPOMETPOB
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MK-6.5. 3HaeT dumsnyeckue aBneHus, Ha
KOTOPbIX OCHOBaHO onpeaeneHue
3M1EMEHTHOrO U N30TOMHOMO COCTaBa
BeLlecTBa, OCHOBbI UCCNEeAoBaHus
CTPYKTYPHbIX XapakTepuCcTUK MaTepmnanos
MeToAaMu Macc-CneKkTpoMeTpun,
pe3epdopaoBCKOro paccesiHus,
KaHanupoBaHusi, MmeccbayapoBCKON
crneKkTpockonum

[K-6.6. BbibupaeT MeToa N3aMepeHuii u
06paboTKM 3KCNEepPMMEHTaNbHbIX
pe3ynbTaToB NpW NAHNPOBAHWK
3KcnepuMeHTa AN nposeaeHns
nccrnegoBaHUn U3NyyYeHn pasnmyHbIX
pagnoakTMBHbBIX UICTOYHMKOB M YacTuLy
BbICOKOW aHEPrum

[K-6.7. BnageeTt HaBblkaMn NpakTU4e€CKoro
NPUMEHEHNS CNEeKTPOMETPUN: OCYLLECTBAATD
rpagyvpoBKY CMEKTPOMETPOB 3HEPTUIA
ramMmma-usny4yeHun, onpeaensaTb
OTHOCUTESbHY aKTMBHOCTb MCTOYHUKOB
N3ny4yeHnii, NPoBOANTb MAEHTUUKALMIO
TUNa 3apsPKEHHBIX YacTuL, NO YAENbHON
noHm3aumm

[MK-6.8. 3HaeT OCHOBbI pagNOMETPUYECKNX
N3MepeHni CyMMapHON akTUBHOCTU U
MeTOoAbl perncTpaunm pagnoHyKnnmaos,
MeTOAbl PaANOXMMUYECKOrO aHanmnsa

TexHonorn4yeckmmn

MNK-7

CnocobeH oueHnBaTb puck
1 onpeaensite Mepbl
GesonacHocTn Ans
A0epHbIX YCTaHOBOK U
TEeXHONOorMI, CoCTaBnATb U
aHanu3vpoBaTb cueHapuu
NOTEHUMNANbHO BO3MOXHbIX
aBapwui, paspabaTbiBaTb
MeToObl YMEHbLLUEeHUA
pucka nx BO3HMKHOBEHUA

MK-7.1. 3HaeT TennoBble NpoLecchl,
npoTekawLme B yCTpONCTBax Ans
npeobpasoBaHns U UCMOSb30BaHUS 3HEPTUN,
arieMeHTax KOHCTPYKUUI annapaTos U
YCTaHOBOK, KOTOpble pa3pabaTbiBatoTcs,
CO34aloTCs M NPUMeEHSOTCA B 06nacTsx
3HEepreTU4eckon TeXHNKN

MK-7.2. BnageeT TepMuHonornen B obnactum
peakTopOCTPOEHUS; HaBbIkaMy Noucka
MHcpopMaLmm 0 TENNO-rMapaBINYECKNX
CBOMCTBaxX MaTtepmanoB akTUBHOW 30HbI;
HaBblKaMW MPYMEHEHUS UHhopMaLK O
TEXHUYECKNX NapamMeTpax OCHOBHbIX BUOOB
SAEPHbIX peakTopoB Npu NPOEKTUPOBaHNN
SAEPHbBIX peakTopoB

MK-7.3. 3HaeT cdmsnyeckmne oCHoBbI U
NPUHUMMBI YNpaBneHUs peakTopoM,
TpeboBaHusi, NpeabsBrsieMble K HaAeXXHOCTH
n 6e3onacHocTn paboTbl peakTopa,
KOHCTPYKLMU AOEPHBIX SHEPreTUYECKUX
peaktopos (A3P) BBOP, PBEMK, BEH n
NEepPCNeKTUBHbLIX MPOEKTOB

MK-7.4. 3HaeT ocHoBbI auddysun
HEWTPOHOB, MPOCTPAHCTBEHHOIO
pacnpegeneHnsl 3aMmeansaLLmxcs
HENTPOHOB

MK-7.5. MpoBoauT oueHKy prcka ans
SAAEPHbIX YCTaHOBOK, CBA3aHHbIX C
NPOCTPaHCTBEHHbLIM pacrnpeaeneHnem
HENTPOHOB B cpeae

[K-7.6. Bnageet meTogamu pacyeta
HENTPOHHbLIX MOMEN C Lenbil YMEHbLIEHUS
pucKa BO3HUKHOBEHWSI aBapuiHbIX CUTYyaLni
MK-7.7. OuennBaeT napameTpsbl
ONCKpEeTM3aLmm, NporpaMmmpoBaThb NPOCThie
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CUCTEMbI aBTOMaTu3aLmm, COOTBETCTBYOLLME
BGe3onacHoOCTM aKkcnnyaTaumum saepHbIX
yCTaHOBOK

[K-7.8. Bnageet meTogamu Bbibopa
onTUMarnbHOW TEXHOMOrMK NPOrPaMMHOro
yrnpaBreHns afieMeHTamMn CUCTEMbI
aBTOMaTU3aLMKN, COOTBETCTBYHOLLEN
Ge3onacHOCTM aKkcnnyaTaunm SaepHbIX
yCTaHOBOK

TexHonorn4yeckmmn

MNK-8

CnocobeH obecneunBaTb
paguaunoHHbIA KOHTPOSb U
akonormyeckn 6esonacHyto
aKcnnyaTauuio saepHbIX
3HEepreTU4ecKMx yCTaHOBOK
C NpMMEHEHneM
TEXHUYECKNX CPEACTB
pagnaLmMoHHOro KOHTPOrs
A3Y n ASC n Bectun
VHOMBUAOYanbHbI
O031METPUYECKUIA
KOHTPOIb NepcoHana

MK-8.1. 3HaeT coBpeMeHHble MeToAbI
[osnmeTpumn

[K-8.2. Bnageet meToankom pacyeta gos,
MEeTOA0M rpagynpOBOK 1 MOBEPOK
pasnnyHbIX TUMOB PaaNoOMETPOB And
KOHTPOSS 3a pasnnyHbLIMN TUNamm
pagnoaKTMBHbBIX MCTOYHUKOB

[K-8.3. 3HaeT meToabl M 3aga4n
paguoaKkonornm

MK-8.4. MpoBoanT pagnaumoHHbIN
MOHUTOPWHI OKpY>KatoLLen cpeapl,
ocyulectBnseT otbop npob n nx
npeaBapuUTenbHY0 NOArOTOBKY

[K-8.5. Bnageet meTogamu 4osnmeTpum
BHELUHEro obny4eHus

[K-8.6. 3HaeT Guonormyeckoe oencTeun
N3Ny4YeHn Ha opraHn3m, OCHOBHbIE
CBeLEeHUs O MPUMPOLHbIX U @HTPOMOrEHHbIX
paavoHyKNnaax B OKpyXalLlen cpeae,
TEHOEHLUMN B pa3BUTUN SHEPTETUKM, B TOM
yucne AAepHON SHepPreTukK, pagnaLnoHHON
©e30MacHOCTU U OXpaHe OKpYyXKatoLwen
cpeabl npu akcnnyaTauun AQC, 3alnUTHbIX
MEepPONpUATUSIX U Mepax No NPeoAONEHNIO
nocrneacTBUN Npu aBapusix Ha obbekTax
aTOMHOW 3HepreTukK, opraHnsaumm u
npoBefeHUn pagnaunoHHOro MOHUTOPUHIa
NPOM3BOACTBEHHbLIX OOBHEKTOB U
OKpyXaroLen cpebl.
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5. CTpyktypa u cogepxaHue OMNOI

5.1. CtpykTtypa n o6tem OO

ONOIM BkntovaeT obaA3aTenNbHyld 4acTb M YacTb, opMmpyemyto ydacTHUKaMu
obpasoBaTesnbHbIX OTHOLIEHUI (BapUaTUBHYIO).

O6pasoBaTenbHas nporpamma BKIIKOYaeT criegytowime 6noku:

Tabnuua 5.1
CTpykTypa nporpamMmmbl O6bem nporpaMmbl 1 ee BrIOKOB,
B 3.e.
Bnok 1 Oucumnnunbl (Mogynu) 90 3.e.
Bnok 2 MpakTuka 24 3.e.
Bbnok 3 [locypgapcTBeHHas utoroas aTrectaumnd 6 3.e.
O6bem nporpammsl 240 3.e.

Ob6si3atenbHaa 4actb bnoka 1 coctoMT M3 OUCUMMNNAWH, HanpaBi€HHbIX Ha
peanusaunio yHuBepcanbHblix (YK) n obwenpodeccmoHanbHbix (OlMK) komneteHumn, a
Takke NpodeccnoHanbHbIX KOMNETEHUMUIN, YCTAHOBIEHHbIX B KA4eCTBe 00513aTeNbHbIX, U He
3aBucut ot npodpuns ONOri.

YacTtb, ¢opmupyemas yyacTHMKamu obpasoBaTenbHbIX OTHOWweHuW, broka 1
HanpaeneHa Ha ¢opMUpoBaHUe wnNu yrnybneHne yHMBepcanbHbIX KOMMETEHLNN,
dopMMpoBaHNe  pekoMeHayeMblX  (BY30BCKMX) MPOdECCUOHAanbHbIX  KOMMNETEHLNN,
onpefensiowmnx CnocobHOCTb  BbIMYCKHUKA pellaTb  CcrneuvanusavpoBaHHble  3agauv
npodeccnoHanbHon AeATeNbHOCTU, COOTHECEHHbIE C 3anpocamu paboTtogaTtenen.

MaTtpuua COOTBETCTBUA KOMMETEHUMN, UHOUKATOPOB UX LOCTUXKEHUS U 3NeMEHTOB
OOl npuBeaeHa B NpUNoXeHun 3.

B bBbnok 2 [lpakTuka BKMNIOYEHbl cregywwme Buabl MNPakTUK — y4yebHas wu
npounssogcTeeHHasd. B pamkax OMNOIT npoBoasatcsa cnegyowme npakTukn:

- YyebHas npaktuka (03HaKoMuTENbHasA)

—~ MponsBoacTBeHHas npakTuka (Hay4yHo-uccnegoBaTtenbckas paborTa)

— lMpounsBoacTBEHHAs NMpakTUKa No nosyyvyeHno NPodeccnoHanbHbIX YMEHUN K
onbiTa NPogeCcCnoHanbHOM AeATENbHOCTU (B TOM YMCIe TEXHONOrMYEeCcKas npakTmka)

— lMponsBoacTBEHHAA NpakTuKa, npeaamnnoMHas

®opmbl, cnocobbl M NOPAOOK  NPOBEAEHUA  NPaKTUK  yCTaHaBnMBakOTCSA
COOTBETCTBYHOLNM [1oNoXeHneM O NpakTU4eCcKon NoaroTOBKeE.

B brnok 3 «locymapctBeHHas wuToroBasd attecTtauusi» Bxoaut «lloarotoBka K
npoueaype 3awuThbl 1 3amTa BbiNyCKHOW KBanngukaunoHHon paboTbi».

Ob6bem obsaszaTenbHoM 4actu, 6e3 ydyeta obbema rocygapCTBEHHOW WTOrOBOW
attectauum, coctaensiet 25,8 % oT obuwero obbema nporpaMmmbl cneuuManuTeTa, 4To
cootBeTcTByeT . 2.9 ®rOC BO.

5.2. KaneHpapHbIn y4ebHbIN rpacmk

KaneHgapHbin y4ebHbIM rpadmnk onpegensieT nepnoabl TeopeTmyeckoro obyveHus,
npaktuk, HWP, 3K3aMeHaUuMOHHbIX CecCcun, rocygapCTBEHHOW WTOroOBOM aTtTecTauuu,
KaHUKYNn U UX YepefoBaHusa B TeveHue nepuoga obyveHus, a Takke CBOAHbIE AaHHbIE MO
GropkeTy BpemeHu (B Hepensax). KaneHgapHbi yy4eOHbIM rpaduk npeacraBneH B
MpunoxeHunn 4.

5.3. Y4yeOHbIM NnaH

[lokyMeHT, onpegensaoLwmi nepedeHb AucuUmMnivH (mogynen), npakTuk, ux oobem (B
3a4eTHbIX eguHMLax M akageMMUYecKknx yacax), pacnpegeneHme no cemecrtpam, no Bugam
paboT (nekuuun, npakTndeckne, nabopaTtopHble, camocTodATenbHasa paboTta), Hanuyue
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KypcoBbIX paboT, NpoekToB, OPM MNPOMEXYTOYHON aTTecTtauuun. Y4ebHbin nnaH
npeacrasneH B NpunoxeHuu 5.

5.4. Pabouue nporpamMmbl AUCLUUNIIUH (MoAayen), NPakTUK

AHHOTaumm pabounx nporpamMm OUCUMNANH npeactaBneHbl B [punoxeHun 8.
AHHOTaumMM paboynx nporpaMmm nNpakTuK NnpeacrasneHsl B MpunoxeHnn 9.

Paboune nporpammbl pasmelleHbl B QNOC BIY. Kaxpgas paboyass nporpamma
COOEPXUT OLEHOYHble MaTepuanbl AOns MpoBefeHUs Tekywen W MPOMEXyTOYHOM
aTTecTaumm obydarowmxca no ANCUnnInHe (Moaynto), NpakTuke.

®OC no obpasoBaTenbHOW nNporpaMme, BKIIKOYAKOWMIA  KOMMNMEKC 3afaHun
pasnUYHOro TMna, UCNonb3yemMbiX NPy NPOBEAEHUN OLEHOYHbIX Npoueayp Nno OTAENbHbIM
ancumnnuHam (Moaynsam), NnpakTukam (TEeKyLLero KOHTpons / NpoOMeXyTo4HOM atTectauum /
rocyAapCTBEHHOM WTOroBOW (MTOroBOW) artTecTauun), HarnpasfeHHbl Ha OueHWBaHue
AOCTMXeHUs  obydvarowmmmca pesynbtatoB  ocBoeHns OlOIM  (cpopmmpoBaHHOCTH
KomneTeHuun) npeactasreH B [punoxeHum 10.

5.5 N'ocypapcTBeHHast UToroBas atrectauus

locypnapctBeHHaa wutoroBass attectaumsa (TMA) npoBoautcs nocrne OCBOEHUS
oby4yarowmnmeca OCHOBHOM npodreccuoHanbHon obpasoBaTeribHOM MporpamMmmMbl B MOSTHOM
obbeme.

Mopsagok nposedeHnsa, OpMbl, coaepXaHue, OLEeHOYHble MaTtepuarnbl, KpUtepum
OLEHKNM © MeToauMyeckme maTepuansl, onpegensiowme npoueaypbl  OUeHUBaHUSA
pe3ynbTaToB OCBOEHUS obpasoBaTtenibHOM NporpamMMbl pernameHTupyetca lNonoxeHnem o
nopsigke npoBefeHUs rocyJapCTBEHHOM WTOroBOM artTecTtaumm no obpasoBaTerbHbIM
nporpaMmamMm BbICWIEro obpasoBaHuMst — nporpamMmamMm Gakanaespuarta, nporpaMmmam
cneuvanutetTa W nporpaMmamMm  Maructpatypbl  BopoHexckoro - rocygapCTBEHHOro
YHUBeEpcUTETa, YTBEPXKAEHHbIM Y4yeHbiM coBeToM BIY n nporpammon rocygapcTtBEHHOM
NTOroBOW aTTectauun no obpasoBaTesibHOM NporpamMmme, yTBEPXAEHHON YUYEHbIM COBETOM
domamyeckoro pakynbTeTa . Nporpamma 'MA pasmewena 8 QMOC BI'Y.

6. YcnoBus ocyuwecTtBrieHnss obpasoBaTesibHON AeATEeNIbHOCTHU

6.1. O6wecucteMHble TpeboBaHUA

YHuBepcuTeT pacnonaraeT mMatepuaribHO-TEXHMYECKoW 6a3oi, COOTBETCTBYHOLLEN
AEACTBYIOLUMM MPOTMBOMOXAPHBIM NpaBuiiam M HOopMaM [Ons NpoBedeHMs BCEX BUOOB
ayaUTOPHbIX 3aHATUIA, NPaKTUYECKOM N Hay4YHO-MUCCreaoBaTenbCckon paboT oby4varowmxcs,
npeayCMOTPEHHbIX y4eOHbIM MaHoM.

Kaxgbin obyyarowmmncs B TevyeHWe Bcero nepuoga obyyeHuss obecnedveH
MHOMBMAYANbHLIM HeorpaHMyeHHbiM goctynom Kk OMOC um3 nwobon ToukM, B KOTOPOM
nmeeTcss JOCTYN K MHAPOPMAaLMOHHO-TENEKOMMYHUKALMOHHON ceTn «MHTEpHET», Kak Ha
TEppUTOPUN YHMUBEPCUTETA, TaK U BHE €e.

OUNOC yHmnBepcuTeTa obecneynBaer:

AOCTYN K y4eBHbIM nnaHam, paboymm nporpammam AUCLMNIMH (Modynen), NpakTuk,
9NEKTPOHHbIM Y4eOHbIM M34aHMsIM U 3NEKTPOHHbIM  OOpas3oBaTenbHbIM  pecypcam,
yKa3aHHbIM B paboymx nporpammax gUCumninH (Moaynen), NpakTuk;

opMMpOBaHNE SMEKTPOHHOro MopTdonuo obyyawulerocs, B TOM  4ucne
cOXpaHeHue ero paboT 1 OLEHOK 3a 3TK paboThbl;

AOCTYN K 3MEKTPOHHO-OMBNNOTEYHBLIM cUCTEMaM (SNEKTPOHHBLIM BUbnuoTekam):

- «YHuBepcuteTckaas Oubnuoteka online» - KonTpakt Ne3010-06/23-22 ot
30.12.2022. Cpok gencteusa koHTpakTa: ¢ 30.12.2022 o 12.02.2024. Cpok okasaHus YCryr:
¢ 12.01.2023 no 11.01.2024.

- «KoHcynbTaHT ctygeHta» - JluueHsmoHHbin goroBop Ne3010-06/22-22 ot
30.12.2022. Cpok gencteusa gorosopa: ¢ 30.12.2022 no 11.02.2024. Cpok okasaHus yCryr:
c 12.01.2023 no 11.01.2024.
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- «KoHcynbTaHT cTyaeHTa» - [lononHutensHoe cornawenne Ne1 ot 09.01.2023
0 BHeceHun nameHeHunn B JinueHsnoHHbin Jorosop Ne3010-06/22-22 ot 30.12.2022.

- OBbC «JlaHb» - JInueHsnoHHbIn Jorosop Ne3010-14/37-23 ot 07.03.2023

—~ OBC «JlaHb» - KoHTpakT Ne3010-15/231-22 ot 17.05.2022

- NHdopmaLOHHO-TeNeKOMMYHUKaLUMOHHAs cuctema «KoHTEKCTYyM»
(HaumonanbHbIn undgposon pecypc «PYKOHT») - lorosop A4C-208 ot 01.02.2021

- O6pasoBaTenbHaa nnatopma «FOPAUT» - Oorosop Ne 3010-14/69-23 ot
04.05.2023

- Grebennikon anektpoHHas 6Gubnuoteka (OO0 "Uspatenbckuint  OOM
"NpebeHHnkoB") - orosop Ne41/A/2023/3010-06/02-23 ot 17.03.2023

- Grebennikon anektpoHHas 6ubnuoteka (OOO "Uspatenbckuini  OOM
"pebeHHnkoB") - [lononHuTenobHoe cornaweHne Ne1 o BHeceHuMM M3MeHeHun B [Jorosop
Ne41/1NA/2023/3010-06/02-23 ot 17.03.2023

Ona  aucumnnuH, peanudyemblx C¢ npumeHeHnem 30 wu OOT anekTpoHHas
nHdopmaunoHHo-obpasoBaTenbHas cpefa YHuBepcuTeTa AononHuTenbHo obecneynBaer:
dukcaumio xoga obpasoBaTenibHOro npouecca, pesynbTaTtoB NMPOMEXYTOYHOM aTTecTtaunm
N pe3ynbTaToB OCBOEHUSA NPOrpaMmbl;

npoBegeHne y4ebHbIX 3aHATMK, Mpouedyp OUEHKM pesynbTatoB 0by4veHus,
peanu3auus  KOTOpbIX MpegycMOTpeHa C MNPUMEHEHMEM  3MEKTPOHHOro  oby4veHus,
ANCTaHUNOHHbIX 0bpas3oBaTenbHbIX TEXHOOIMMN,

B3aMMoJencTene Mexay yvyacTHukamy obpasoBaTenbHOro npouecca, B TOM 4ucne
CMHXPOHHOE WU (MNnN) acMHXPOHHOE B3aMModencTBma nocpeactBoMm cetn «MHTepHeT» (B
COOTBETCTBUM C pasgenioM «TpeboBaHWA K ycrnoBusiM peanusauumn nporpammbly ProcC
BO).

6.2. MartepmanbHO-TeXHU4YeCKoe U Yy4yeOHO-MeToaMu4yeckoe obecnevyeHue
nporpamMmmbl

6.2.1. lNomelieHna npeacTaBnalT cobon ydebHble ayauTopumn Ons NpoBeOEeHUs
y4yebHbIX 3aHATUW, NPeayCMOTPEHHbIX OaHHOW MPOrpaMMoON, OCHaLLeHbl 0bopyaoBaHUEM,
TEXHUYECKMMWN CcpeacTBamMn 0OydeHUs, NpPorpaMMHbLIMW MNPOLYKTaMu, COCTaB KOTOPbIX
onpegensietca B Pr10, PrIM. lNMNomelweHns onsa camMoCTOATENbHOM paboTbl OCHALLEHbI
KOMMNbIOTEPHOM TEXHMKOM C BO3MOXHOCTbIO MNOAKNHOYEHUS K cetn  «WHTepHeT» u
obecnedyeHnem p[ocTyna B 3MEKTPOHHYID WH(OPMaLUMOHHO-0Opa3oBaTenbHy0 cpeay
YHuBepcuTteTa.

6.2.2. YHuBepcuTeT obecneyeH HeoOBXOoAMMbIM KOMMSIEKTOM JIMUEH3NOHHOIO W
cBOOOOHO pacnpoCTpaHAEMOro NporpaMmMHOro obecneveHns, B TOM YNCre OTeYEeCTBEHHOIO
npoun3soacTBa (cocTaB onpefensieTca B paboymx nporpammax gucuuniuvH (mogynemn) u
noanexunT oGHOBMNEHNIO NPU HEOOXOAMMOCTN).

6.2.3. Wcnonb3yemble B obpasoBaTeflbHOM nMpouecce nevyaTHble W3gaHus
npeacraeneHbl B 6ubnuoteyHom doHae YHuBepcuTeTa u3 pacyeta He MmeHee 0,25
9K3eMnnsipa Kaxgoro M3 u3gaHuW, YyKasaHHblX B pabouymx nporpammax LUCUUNIIvH
(Mogynen), npakTMk, Ha oOAgHoro oby4awuwerocs wm3 yucna nuy, OAHOBPEMEHHO
OCBaMBalOLLMX COOTBETCTBYHIOLLYHO ANCUMMANHY (MOAOYSb), NPOXOAALMNX COOTBETCTBYIOLLYIO
NPaKTUKY.

6.2.4. Obyvarowmmeca obecrneyeH [ocTtyn (y4aneHHbIn [OCTyn), B TOM 4uUcre B
crnyyae npUMEHEHUs1 SNEeKTPOHHOro OOy4YeHns, [OMCTaHUMOHHBLIX 0OpasoBaTenbHbIX
TEXHOSMOIMN, K COBPEMEHHbIM npodeccnoHanbHbiM 6azam gaHHbIX U MHGOOPMAaLVOHHBIM
CrpaBOYHbIM CUCTEMAM, COCTaB KOTOpbIX onpegendetca B pabounx nporpammax
ANCUMNAKNH (MOAynen) n Noanexmt obHoBNEHUIO (NPU HEOBXOANMOCTN).

MNepeyeHb MaTtepuanbHO-TEXHMYECKOro  obopyaoBaHuA n nporpaMmmHoro
obecneveHus, npeacraeneH B NpunoxeHun 6.

6.3. KagpoBble ycnoBus peanusauum nporpamMmmbi
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Peanusauusa nporpammbl  obecneuynBaetca negarormdeckummn  paboTHUKaMu
YHMBEpPCUTETA, a Takke nuuamu, npueBrekaeMbiMn K peanusaumm nporpammbl Ha WHbIX
yCIoBUSAX.

KBanndgukauma negarormyeckmnx paboTHMKOB YHuBepcuteTa oTBevaeTt
KBanM@uKaunoHHbIM TpeboBaHMAM, YKa3aHHbIM B KBANUMUKAUMOHHBLIX CMPaBOYHMKAX, W
(vnn) NnpodheccmnoHanbHbIX CTaHgapTax (Mpy HaNUYKUK).

96% NpPOLUEHTOB YMCMNEHHOCTU Megarormvyecknx paboTHMKOB YHMBEPCUTETA,
yyacTBYIOLLMX B peanu3auuun nporpaMmmbl, W I5uvul, MpUBIEKaeMbIX K peanusauuu
nporpamMmmbl GakanaBpmata Ha WHbIX YCMNOBUSX (MCXO4A M3 KONMYECTBa 3amellaemblX
CTaBOK, MPUBEOEHHOrO0 K LIENOYUCIIEHHBbIM 3HayYeHuaAM), BedyT HayuyHylo, YyyebHo-
MEeTOOMYECKYD M (UnM)  nNpakTuyeckyro  paboTy, COOTBETCTBYIOLIYK  NPOUIIO
npenogasaemMon gucunnnumHbel (Moayns), 4To cootBeTcTByeT n. 4.4.3 ®IOC BO.

12% nNpoUEHTOB YMCINEHHOCTM negarormdecknx paboTHMKOB YHMBEpCUTETa,
yyacTBYKOLMX B peanusaumm nporpammbl 6akanaespuaTta, W nuy, nNpuBNeKaemblX K
peanusauun nporpammbl GakanaBpuMata Ha WHbIX YCNOBUSIX (MCXOOS W3 KonmM4yecTea
3amMellaeMblX CTaBOK, MPMBELAEHHOINO K LENOYUCHEHHbIM 3HAYeHusM), SBMAATCH
pykoBoAUTENAMU U (M) pabOTHUKaMM MHBIX OpraHM3aLmi, OCyLLEeCTBAIOWNMM TPYLOBYHO
AeaTenbHOCTb B nNpodeccnoHanbHonM cdepe, COOTBETCTBYOLWEN NpPodecCnoHanbLHON
AEATENbHOCTU, K KOTOPOW TFOTOBATCA BbIMNYCKHUKM (MMEKT CcTax paboTbl B [aHHON
npodeccnoHanbHom cepe He MeHee 3 NneT), 4To cooTBeTcTBYET N. 4.4.4 ®IOC BO.

93,6% NpOLEHTOB YNCNEHHOCTX Negarorn4ecknx paboTHUKOB YHMBepcuTeTa n nuu,
npvBnekaemMblX K obpasoBaTenbHON AeATeNbHOCTU YHUBEpPCUTETA HA WHbIX YCIOBUAX
(ncxoga M3 KOMMYECcTBa 3aMellaeMblX CTaBOK, MPUBEOEHHOrO K  LEeSNIOYUCIIEHHbIM
3HaYeHUsAM), UMEKOT YYEHYHO CTENeHb U (Unn) y4eHoe 3BaHme, YTO CoOoTBETCTBYET N. 4.4.5
®rocC BO.

6.4 PuHaHCcOBbIE YCIIOBUA peanusauum nporpaMmmbi

duHaHcoBoe obecnedeHne peanusaumm nNporpamMMbl OCYLLLECTBNAETCA B 0O0bemMe He
HWKe 3HayYeHUn Ga30BbIX HOPMATUBOB 3aTpaT Ha OKa3aHMe rocyfapCTBEHHbLIX YCIyr Mo
peanu3auun obpasoBaTefibHbiX NporpaMMm  BbiCWero obpasoBaHuMs - nporpamm
cneumnanuTeTa M 3HaAYEHUN KOPPEKTUPYIOLMX KO3hduUmneHToB K 6a3oBbIM HOpmaTMBaM
3arpar, onpegensiembix MnHobpHaykm Poccun.

6.5. OueHka KayecTBa oOOpas3oBaTeNibHOW AOeATEeNIbHOCTM U NOAFOTOBKU
obyu4arowmxcs

KauyectBOo ob6pasoBaTenbHOW OEeATEeNbHOCTU M MNOAFOTOBKM  OByYarowmuxcs Mo
nporpaMmme ornpegensieTcs B pamMkax CUCTEMbl BHYTPEHHEN OLIEHKM, a TakkKe BHEeLIHen
OLIEHKM KayecTBa 0bpa3oBaHuS.

B uenax coBeplIeHCTBOBAHWA nporpaMmbl  MNpU  NPOBeLEHUN  perynapHon
BHYTPEHHEN OUEHKM KayecTBa obpasoBaTenbHOW OeATeNbHOCTM U MOATOTOBKM
oby4varowmnxca no nporpamme npusriekarTca pabotogatenu n (Mnu) ux obbeanHeHus,
WHble topuagudeckne n (unu) dusnveckme nuua, BKIYaa negarorm4eckux paboTHUKOB
YHuBepcuteTa.

BHyTpeHHAs oueHka kayecTBa oOpasoBaTenbHOM AeATEeNbHOCTM NPOBOAUTCA B
paMKax TeKyLien, MPOMEXYTOYHOM 1 roCy4apCTBEHHOM (MTOroOBOKW) aTTecTauui.

B pamkax BHyTpPeHHeN CUCTEMbl OLEHKN kadecTBa obpasoBaTeribHOW OeATENbHOCTU
no nporpamme oby4yalomMMcs MpPeaocTaBnseTca BO3MOXHOCTb OLEHMBAHUSA YCIOBUN,
cogepXaHus, n kadyectsa obpasoBaTenibHOro nNpouecca B LEeNoM M OTAENbHbIX AUCUMMNNH
(Mogynen) n NpakTuk.

Cnctema BHYTPEHHEN OLEHKN KayecTBa 06pa3oBaHUs peannsyeTcs B COOTBETCTBUM
C NaHOM HE3aBMCUMOW OLEHKUN KavyeCcTBa, YTBEPXKOEHHbIM Y4EHbIM COBETOM (hakyrnbTeTa.

BHewHaa oueHka kadectBa oOpasoBaTenbHOM OEATENbHOCTU MO nporpamme
NpoOBOOUTCA B paMmKax npoueaypbl rOCydapCTBEHHOM  akkpeautTauum C  Lenblo
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NOATBEPXAEHNS  COOTBETCTBMS  OOpasoBaTenbHOM AEATEeNbHOCTM MO nporpamme
TpeboBaHuam ®IrOC BO c yuyetom cootBeTcTBytowen NMOOTI.

HopmaTtnBHO-mMeTOOMYECKME [OKYMEHTbI M MaTepuanbl, perrnaMmeHTupylowme wu
obecneunBatoLne Ka4eCcTBO NOLArOTOBKM OOy4atoLLNXCA:

lMonoxeHne o Tekywen arrectaumm obyyalolmxcs NO nporpaMmam  BbICLLErO
obpasoBaHns BOpPOHEXCKOro rocyJapCTBEHHOrO YHUBEpcUTeTa, YTBEpPXOEHHOe Yy4eHbiM
coseTom BI'Y;

[MonoxeHne o npoBedeHUN MNPOMEXYTOYHON aTTecTaumm oby4varomxca no
obpasoBaTenbHbIM MporpaMmam BbiCLIEr0 00pa3oBaHWs, YTBEPXKOEHHOE pelueHneEM
YyeHoro coBeta BI'Y;

lMonoxeHne o nopsgke NpoBeOEHUsA rocydapCTBEHHOM WTOrOBOM aTTecTauum no
obpasoBaTenbHbIM MporpammMam BbiCLLEro obpasoBaHus — nporpammam ©Oakanaspuara,
nporpammam cneuymanuteTa n nporpammam MarucTpaTypbl BopoHexckoro
rocyapCTBEHHOIO YHMBEPCUTETA, YTBEPXKAEHHOE Y4YeHbIM coBeToMm BIY;

lMonoxeHne O He3aBMCMMOW OLEeHKe KayvecTBa ob6pasoBaHus B BopoHexckom
rocyaapCTBEHHOM yHUBeEpCUTeTe

PaspaboTtumku OIMOTT:

HekaH dakynbTeTa & OBunHHUKOB O. B.

PykoBoauTens (KypaTop) nporpammei U err b~ Tyroa N, B.

Mpynna pa3paboTymKoB:

AOLEHT Kadoeapbl saepHon punaukm JTrobawesckun Amntpuin EBreHbesuy,
AOLEHT Kadoeapbl saaepHoun msunkm Jonrononos Muxann AHaTONbLEBUY,
OOUEHT Kadoeapbl saepHon unasunkn BaxTens Buktop MaTtBeeBuny

Mporpamma pekomeHOoBaHa Y4YeHbIM COBETOM (U3NYECKOro dakynbTeta oT
27.02.2025 r. npoTokosn Ne 1.
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MpunoxeHune 1

[MepeyveHb npodeccrnoHanbHbIX CTaHAAPTOB, COOTHECEHHbIX C dpefeparnbHbIM
rocygapCcTBeHHbIM obpasoBaTtenbHbiM cTaHaapToM Hanpasnenusa 14.04.02 AgepHble
un3nKa n TEXHONOrMN, NCNONb3yeMbIX NpU pa3paboTke obpasoBaTenbHOM NPoOrpamMMbl

marucTpartypbl

Ne n/n

Kon
npodcgeccnoHanbLHOro
cTaHpapTa

HanmeHoBaHue npodeccuoHanbLHOro craHgapra

24. AmoMHasi MPOMbIWIEHHOCMb

24.020

MpodeccmnoHanbHbI cTaHaapT «Cneunanuct no pagvMalMoHHOMY
KOHTPOJ0 aTOMHOW OTpacnuy, yTBEPXKAEHHbIN MPUKa3oM
MwuHucTepcTBa Tpyaa v coumanbHon 3awwmTel Poccuinckon ®enepauum
ot 04.02.2021 Ne 41H (3apermuctpmpoBaH MUHUCTEPCTBOM HOCTULMK
Poccuiickon ®epepauumn 30 anpens 2021 r., pernctpaumoHHbIi Ne
63341)

24.028

MpodeccnoHanbHbI cTaHaapT «Cneumnanuct saepHo-husanyeckom
nabopatopun B 061acT aTOMHON SHEPreETUKN Y, YTBEPXKOEHHbIV
npukasom MuHucTepcTBa Tpyaa 1 coumnanbHon 3awmTbl Poccumnckon
Pepepaumm ot 12 mapta 2015 r. Ne 159H (3apeructpmpoBaH
MwuHuctepcTBom toctnumnm Poccuiickon ®eagepaunn 2 anpens 2015 r.,
pernctpaumoHHbin Ne 36691)

24.030

MpodgeccmnoHanbHbI cTaHaapT «CneumanncT No SKONorM4Yeckom 1
pagunaLMoHHON 6e30NacHOCTM NNaByYNX aTOMHbIX CTaHLMAY,
YyTBEPXXAEHHbIN NpMKazoM MuHucTepcTBa Tpyda M CoLmanbHOWM 3almThbl
Poccuickon ®epepaunm ot 31 mapta 2015 r. Ne 203H
(3apeructpupoBaH MuHuctepcTsom tocTuummn Poccuiickon denepaunm
27 anpens 2015 r., pernctpaunoHHbin Ne 37038)

24.031

MpodeccnoHanbHbI cTaHaapT «Cneumanuct B obnacty yyeTa u
KOHTPONS s4epHbIX MaTepmanoB B 0611acT aTOMHOW SHEPTETUKNY,
YTBEPXAEHHBIN NpMKazoM MuHucTepcTBa Tpyda 1 coLManbHON 3auThl
Poccuiickon ®epepauun ot 14 mas 2015 r. Ne 293H (3apeructpmpoBaH
MwuHuctepcTBom toctnumnm Poccuiickon ®epepaunn 25 mas 2015,
pernctpaunoHHbin Ne 37373)

24.038

MpodbeccmnoHanbHbI cTaHaapT «CneunanucT no akcnnyaTaumum
3MNEKTPO3HEPrETUYECKMNX CUCTEM MNMABYYNX aTOMHbIX CTaHLUAY,
YTBEPXAEHHBIN NpMKazoM MuHuUCTepcTBa Tpyda M coLManbHOM 3almThbI
Poccuiickon ®egepauum ot 15 ceHTabpsa 2015 r. Ne 641H
(3apeructpupoBaH MuHnctepctBoM toctuumnm Poccuiickon depepaumm
1 okTa6ps 2015 r., peructpaumoHHbin Ne 39085)

24.039

MpodeccmnoHanbHbI cTaHaapT «Cneunanuct No opraHnsaunm
TEXHUYECKOW KCnnyaTaumm nnaByyYnx aTOMHbIX CTaHLUAY,
yTBEpPXAEHHbIV npukasoMm MuHucTepcTsa TpyAa 1 coumanbHON 3aLmThl
Poccuiickon ®egepauum ot 15 ceHTabpsa 2015 r. Ne 638H
(3apeructpuposaH MuHucTepcTsom ocTuummn Poccuiickon ®deaepaumm
8 okT6ps 2015 r., pernctpaumoHHbii Ne 39238)




MpunoxeHune 2

MepeyeHb 060BLLEHHBIX TPYAOBBLIX YHKLMIA U TPYAOBbLIX YHKLMIA, UMEIOLLMX OTHOLLEHNE K NPOdECCUOHANIbHON AeATENbHOCTH BbiMyCKHMKA

O6pasoBaTtenbHas nporpamma: 14.04.02 AgepHble unamka U TEXHONOMMm
YpoBeHb 06pa3oBaHna: marnctpaTtypa

HanpasneHue nogrotoskun: ®u3anka aToMHOro aapa u yactuy,

0606LeHHble TpyAoBble (hyHKUUN

TpyaoBble hyHKLUN

Kon n HanmeHoBaHue YPOBEHb
npodeccnoHanbLHOro ctaHgapTa | Koj HavnmeHoBaHue KBanMguk HavmeHoBaHue Kog
aumu
BbInonHeHne nHanBMayanbHOro 4O3MMETPUYECKOro KOHTPOMS AJO1.5
0bny4yeHus nepcoHana opraHusaumm atToOMHOM oTpacnv '
BbinonHeHune PaguaumnoHHbI KOHTPOSb 30HbI KOHTPONMMPYEMOro A0CTyna,
A PaAMaLIMOHHOTO KOHTPOSIA 5 CaHI/ITaRHO—3aLIJ,I/ITHOl7I 30HbI 1 30HbI HABNIOAEHNS opraHu3auum A/02.5
B OpraHusauum aToOMHOM aToOMHOWN oTpacnu
oTpacnu O6paboTka pesynbTaToB pagnaLMOHHOrO KOHTPOSS OpraHu3auumn
aTOMHOWN OTpacnn, CaHUTaApPHO-3aLLNTHON 30HbI U 30HbI A/03.5
HabngeHnst opraHnsaumm aTOMHON OTpacim
OpraHu3aunoHHo- MeTognueckoe conpoBoxaeHne paboT no obecneveHunio B/01.6
24.020 CReuManiucT no mMeToaMyeckoe paguaumoHHon 6e30nacHOCTM B OpraH13aumnmM aTOMHOW OTpaciv
pagnaLMoHHOMY KOHTPOITHO oGecneueHue . y
ATOMHOW OTPaci B BbIMNONTHEHNS 6 OpraHu3auusa HagexHon 1 6e3onacHom akcnnyaTaunm TEeXHN4ecKNX
paguaunoHHOro KOHTPOrs CpencTB pagnaumMoHHOrO KOHTPOMS B OpraHu3aumnm aToMHON B/02.6
B OpraHusauum aToOMHOM oTpacnm
oTpacnm
OpraHusaums 1 KOHTpOsb OpraHusaumst 4esTenbHOCTU CryX0Obl pagraLMOHHOTO KOHTPONS C/01.7
OEeATEeNnbHOCTU NO OpraHusaumnm aToMHOM oTpacnvm
obecneyeHuno OpraHusaums 4esTenbHOCTU NepcoHana cnyobl paguaunoHHOro C/02.7
C pagvaunoHHOn 7 KOHTPOIS B OpraHM3auumn aToMHOW oTpacnu '
GesonacHocTu o OcyuiecTBneHne Npon3BoACTBEHHOIO KOHTPOMNS pagnaLloHHON
OpraHn3aLii atoMHou 6Ge3onacHoCTY B OpraHM3auum aTOMHOM oTpacnu C/03.7
oTpacnm
NHxxeHepHo- dranyeckoe O6ecneyeHne Ge3zonacHom 4eATENbLHOCTM NpY paboTe Co CBEXUM U
COMNpPOBOXAEHME U 0TpaboTaBLWNM sSiAepPHLIM TOMMMBOM B NpOLEecce NpOM3BOACTBA A/01.6
24.028 Cneumanuct ssigepHo- KOHTpoOIb obecneyeHus ANEKTPUYECKON 1 TENNOBOW 3HEPTUM HA aTOMHbIX CTaHLMNAX
dusnyeckon nabopatopum B A snepHon 6e30nacHOCTMH, 6 UHxeHepHo- donanyeckoe conpoBoOXaeHNe aKCnnyaTauum akTMBHOM A02.6
obnacTn aToOMHOW 3HEPreTUKN HaZEeXHOCTU U 30Hbl PEAKTOPHOWN YCTAHOBKM '
3KOHOMUYECKON MoppepxaHme paboTocnocoOHOCT 1 cucTeM, 06opya0BaHNMS, A/03.6

appeKkTMBHOCTN B

CpeacTB U3MepPEHUd, KOHTPOIA, ynpaBlieHNdA, aBTOMaTUKK,
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npouecce aKcnnyaraumu,
peMoHTa, Neperpysok u
nycka peakTopHom
YCTaHOBKM

BbIYMCNNTENBHON TEXHUKMN

KoHTponb obecneveHns sgepHon, paanalmMoHHON, TEXHUYECKON,
noxkapHor 6esonacHoCcTK, TpeboBaHUn oxpaHbl Tpyaa npu paboTte

24.030 Cneumanuct no
3KONOrm4eckon n pagmaunoHHON
©e3onacHOCTM NNaBy4MX aTOMHbIX
CTaHumn

CO CBEXMM 1 O0TpaboTaBLUUM S4ePHBIM TOMSMBOM B NpoLiecce B/01.7
NpOM3BOACTBA 3MEKTPUYECKON N TEMMOBOW 3HEPTNN HA aTOMHbIX
PyKkoBOACTBO UHXXEHEPHO- CTaHumAX
pU3nyeckum PyKkoBOACTBO MHXXEHEPHO- (ON3NYECKUM COMPOBOXAEHNEM B/02.7
COMPOBOXAEHNEM U 3KcnnyaTaumm akTMBHOM 30HbI PEaKTOPHOW YCTaHOBKM
KOHTporem obecneyeHust PykoBoacTBo akcnnyartauuen cucteM, obopyaoBaHus, cpeacTs
M3MEpPEHNS, KOHTPONS, YNpaBfeHnsi, aBTOMaTUKN, CPEACTB B/03.7
BbIYNCIIUTENBHON TEXHUKN
OpraHu3aumsa n nnaHnpoBaHve paboT saepHO-HU3NYecKon B/04.7
nabopaTtopuu .
OpraHun3aums koHTpons obecnedyeHus agepHomn, paamaLoHHON,
TEXHNYECKOW, NoxapHon 6esonacHocTw, TpeboBaHMIn OXpaHbl
TpyAa npu paboTe co cBeXxuM u oTpaboTaBLLUM SAEepHbIM C/01.7
OpraHm3a|_|y|g n TONNMBOM B MnpoLlecce npon3soacTtea GJ'IeKTpVI‘-IeCKOVI 1 TennoBoun
KoopAanHauusa QHEepPrmm Ha aTtoOMHbIX CTaHUUAX
Npon3BOACTBEHHOM OpraHusaumsi MHxeHepHO- PU3NYECKOro CONPOBOXAEHMS
0eATenbHOCTN SaepHo- 3KcnsyaTauum akTMBHOW 30HbI PEaKTOPHOW YCTaHOBKU KOHTPOSS, C/02.7
dusnyeckomn yrnpaBneHns, aBTOMaTUKW, BbIMUCIINUTENBHON TEXHUKM
naboparopum OpraHu3aumsa akcnnyaraumm cuctem, obopyLoBaHUs, CPeAcTB C/03.7
n3mepeHus
AHanuns 1 nnaHupoBaHune NPOn3BOACTBEHHOW AeATENbHOCTH C/04.7
saepHo- dmanyeckor nadbopatopun '
lMNpoBeneHne komnnekca KoHTponb pagnaumoHHo o6CTaHOBKM B 30HE 06CNyXMBaHMS A/01.6
paboT no nogaepxaHuio KoHTponb coctosHMsA n nogaepxaHue pabotocnocobHoCTH A02.6
3KOMOrMyeckn u 060pyaoBaHNs pagnaLMOHHOIO KOHTPONs B 30He 06CnyXMBaHWs '
paguaunoHHO
Gesonacon O6ecneyeHune BbINONHEHNst paboT NOAYNHEHHBIMY paboTHUKaMK A/03.6

3KcnnyaTauun CUCTEM U
obopynoBaHua NMATIC

OpraHusaumst 1 KOHTPOsb
3KONOrm4yecku u
paguaunoHHO
©es3onacHom
aKcnnyaTauum CUCTEM U
o6opypnoBaHusi NMATIC

Ob6ecneyeHne v KOHTpoOIb aaepHon 6esonacHocTn MATIC

OpraHusaumsi U KOHTPOSIb SKONTOrMYECKOM U pagnaunoHHOM
6e3onacHoctn MNAT3C

OpFaHVI3aLlMF| KOHTPOJ1A COCTOAHUA U noanep>XaHna roToBHOCTU U
paboTOCNOCOBHOCT U CUCTEM SIAEPHON, SKONTOTMYECKON U
paguaunoHHo 6e30NacHOCTY

rl]'laHI/IPOBaHI/Ie, opraHunsauna N KOHTpPOJ1b AeATEe1IbHOCTU
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NOAYNHEHHbIX pa6OTHI/IKOB

MnaHupoBaHWe 1 opraHusauunst paboTbl CUCTEMBI y4eTa U KOHTPOIS

C/01.7
obpalleHna sgepHoro Tonnmea Ha AC
PVKOBOLCTEO DaGOTOI lMnaHvpoBaHue 1 opraHnsaunss MeponpuaTui, obecnednBaroLLmnx
y cn )lJ(J.GbI qua " saaepHyto 6e30nacHOCTb NPU XpaHeHUN, NCMOMNb30BaHUM U1 C/02.7
Y y TpaHCNOpPTUPOBKE siaepHoro Tonnmea Ha AC
KOHTPONA AACPHBIX OpraHusaums 1 koopanHaums paboTbl nepcoHana cnyxobl yyeta n
maTepuanos AC P i pAVHaUNA P yxoBly C/03.7
KOHTpons sigepHbIx matepuanos AC
KoopauHaums 1 KOHTpOnb AeATENbHOCTM NOAYNHEHHOMO C/02.7
nepcoHana peaktopHoro otgenenns ASC '
BeinonHeHue pabor, lMpoBeneHne pacyeToB M NOATBEPXKAAOLLNX N3MEPEHUN A/01.6
CBSI3aHHbIX C y4E€TOM XapaKTepuUcTukK sgepHoro Tonnunea Ha AC '
SAepHbIX MaTepuanos n Y4YeT 1 KOHTPOnb 0bpalleHns sgepHoro Tonnmea Ha AC A/02.6
obecneyeHnem agepHoON
6esonacHocTv npwm
XpaHeHuu, KoHTponb sigepHon 6e30nacHOCTM NPy XpaHEHUK, NCMOSNb30BaHUN
A/03.6
NCNoNb30BaHUN U 1 TPaHCNOPTUPOBKE AaepHoro Tonnmnea Ha AC
TpaHCNopTUPOBKE
agepHoro Tonnuesa Ha AC
OpraHn3aums u KOHTPOrb KoHTponb pac4eToB 1 NOATBEPXKAAIOLLMX U3MEPEHUN B/01.7
BbINOMHeHUs pabor, XapaKTepucTuk sagepHoro Tonnvea Ha AC '
24.031 Cneuuanuct B obnactu CBSA3aHHbIX C Y4ETOM U OpraHu3aumsa paboT no y4eTy 1 KOHTPON0 obpalleHus saepHoro B/02.7
y4yeTa u KOHTPONs 9AepHbIX KOHTPONEM siie€PHbIX TOoNnnMBa '
MaTepuanos B 06riacTv aTOMHON MaTepuarnos U
3HEPreTUKN obecneyeHnemM agepHON
6esonacHocTu npwm .
XpaHeHin OpraHu3aumsa KoHTponsa saepHon 6e30MacHOCTY MpU XpaHeHNN, B/03.7
NCHONB30BAHM 1 MCMNOMb30BaHNM 1 TPaHCMOPTUPOBKE SaepHOro Tonnmnea Ha AC
TPaHCMOPTUPOBKE
agepHoro Tonnvea Ha AC
MnaHnpoBaHme 1 opraHusaums paboTbl CUCTEMbI y4eTa U KOHTPOMS C/01.7
y obpalleHns sgepHoro Tonnmea Ha AC )
PykoBoacteo paboTom =
cryx6bl yueTa i lMnaHvpoBaHue 1 opraHnsaunst MeponpuATUiA, obecnednBaroLLnx
sA0epHyo0 6e30NacHOCTb MPU XpPaHEHUN, NCMOSNb30BAHUM U C/02.7
KOHTpOS S4epHbIX
TPaAHCNOPTUPOBKE siAepHoro Tonnmea Ha AC
matepuanos AC
OpraHusaums 1 koopanHaumst paboTbl NepcoHana crnyxobl yyeta u C/03.7
KOHTpons sigepHbIx matepuanos AC '
OcyulecTBneHne onepaTmMBHOro ynpaeneHus 33C un
24.038 Cneumanuct no ObecneyeHne paboTbl yi P ynp
obopynoBaHuem MATIC, npon3BoaaLLMM 1 BblAAIOLLMM A/01.6
akcnnyaTauum 93C 1 obopynoBaHus
3NEKTPOSHEPIUIO
ONEKTPOSHEPTETUHECKIX ClCTEM NATIC KoHTponb coctosHusa n nogaepxaHue paborocnocobHoct n 33C un
nnaBy4Mx aTOMHbIX CTaHUMUI P AAep P A/02.6

o6opypoBanHusi MATIC B 30He 06CnyXMBaHUS
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OpFaHM3aLI,I/IF| N KOHTPOIb I'IpO(beCCMOHaJ'leOVI nNeATeNbHOCTU

A/03.6
NOAYMHEHHbIX pabOTHMKOB B 30HE 0BCNYXMBaHUS
OpraHusaums paboTtbl no akcnnyataunm 39C 1 0bopyaoBaHus B/01.7
OpraHusaums 1 KOHTpOnb MATOC, npon3BoAsLINX U BblAaLWMX 3NEKTPOIHEPTUIO '
kayecTBa paboTbl No OpraHu3aums KOHTPOMs COCTOSIHUS U NoAdepKaHns
akcnnyataumm 33C, paboTtocnocobHocT n A3C n obopynosaHus NMATIC B 30He B/02.7
obopyaoBaHus NMATIC u obcnyxmBaHust
BblJaye aneKTposHeprum lMnaHnpoBaHWe, opraHn3auus 1 KOHTPOsb NPodeCcCUoHanbLHON B/03.7
OeATeNnbHOCTU NOAYMHEHHbIX pabOTHMKOB '
O6ecneyeHre Ge3onacHOW TEXHNYECKOW AKCNyaTaumm
ObecneueHne o A/01.6
o TEXHUYECKUX CPEACTB, CUCTEM U KOHCTpyKumi NAC
Oe3aBapuiiHon
ObecneyeHne BbINOSIHEHMS PEMOHTHBIX paboT Ha INMAC A/02.6
akcnnyaTauum NMAC
24.039 Cneuuanuct no O6ecneyeHve BbINONHEHNst paboT NOAYNHEHHBIM NEPCOHAIOM A/03.6
opraHu3aumnm TEXHUYECKOM OpraHusaumsa 6e3onacHoi akcnyaTaumm TeXHUYECKUX CpeacTs, B/01.7
aKcnnyaTauum nnaeBy4nx aTOMHbIX cucTeM n KoHcTpykumn NAC '
- OpraHu3aums n KOHTPOIb
cTaHumm U OpraHu3aums Hag3opa 3a TEXHUYECKMM COCTOSIHUEM U
©e3aBapuiiHon B/02.7
peMoHTHbIMK paboTamm Ha NAC 1 nx KoHTpons
akcnnyaTauum MNMAC
lMnaHnpoBaHWe, opraHn3auus u KOHTPOSb OEATENBHOCTU B/03.7

nogvYnHEeHHoro nepcoHana




26

MpunoxeHue 3

MaTpuua cooTBETCTBUS KOMMNETEHLUNN, MHOMKATOPOB UX OOCTMXEHUs n anemeHToB OlNOrT

NHpekc

HanmeHoBaHue

dopMUpyeMble KOMNETEHLINM

YK-1.1; YK-1.2; YK-1.3; YK-2.1; YK-2.2; YK-2.3; YK-2.4; YK-2.5; YK-3.1; YK-3.2; YK-3.3; YK-4.1; YK-4.2; YK-4.3; YK-4.4;
YK-4.5; YK-4.6; YK-5.1; YK-5.2; YK-5.3; YK-6.1; YK-6.2; OMK-1.1; OMK-1.2; OMK-1.3; OMK-2.1; OMK-2.2; OMK-2.3; OTK-
2.4; OMK-3.1; ONK-3.2; OMK-3.3; OMNK-3.4; OMNK-3.5; MK-1.1; NK-1.2; MK-1.3; NK-1.4; NMK-2.1; NK-2.2; MK-2.3; NK-2.4;

b1l [OucumnnauvHel (Moaynmn) MNK-2.5; MK-2.6; MK-3.1; MNK-3.2; NK-3.3; MNK-3.4; NK-3.5; MNK-3.6; MNK-3.7; MNK-4.1; MNK-4.2; NK-4.3; NK-4.4; NK-4.5; NK-
4.6; MK-5.1; MK-5.2; MNK-5.3; MNK-5.4; NK-5.5; NK-5.6; MK-5.7; MK-5.8; MK-6.1; MK-6.2; MNK-6.3; MNK-6.4; MNK-6.5; MNK-6.6;
MK-6.7; NK-6.8; NK-6.9; NK-7.1; NK-7.2; NMK-7.3; NMK-7.4; NK-7.5; MK-7.6; NK-7.8; NK-7.9; NK-8.1; NK-8.2; MK-8.3; MNK-
8.4; MNK-8.5; NK-8.6
YK-1.1; YK-1.2; YK-1.3; YK-2.1; YK-2.2; YK-2.3; YK-2.4; YK-2.5; YK-3.1; YK-3.2; YK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5;
b1.0 Obsi3aTenbHas YacTb YK-4.6; YK-5.1; YK-5.2; YK-5.3; YK-6.1; YK-6.2; OlK-1.1; OMNK-1.2; ONK-1.3; OMNK-2.1; OrNK-2.2; OMNK-2.3; OMnK-2.4;
OrK-3.1; OMNK-3.2; OrK-3.3; OrK-3.4; OrnK-3.5
51.0.01 MpodeccrorHansHoe obLueHre Ha MHOCTPaHHOM A3blke YK-4.1; YK-4.5
51.0.02 PUNOOTUYECKOE 0BECTIEUEHHE MPOGECCHOHAHON YK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6
LesTeNbHOCTU AEN0BON KOMMYHMKaLMK
51.0.03 Teopusa 1 NpakTka apryMeHTaumm YK-1.1; YK-1.2; YK-1.3
51.0.04 MPOEKTHBIN MEHEAXMEHT YK-2.1; YK-2.2; YK-2.3; YK-2.4; YK-2.5
51.0.05 McTopusi Poccn B MMPOBOM MCTOPUKO-KY/IbTYPHOM YK-5.1; YK-5.2; YK-5.3
KOHTeKCTe
51.0.06 CoBpeMeHHble TEOpUM U TEXHONOMUW Pa3BUTHS VK-3.1; YK-3.2; YK-6.1; YK-6.2
JIMYHOCTU
51.0.07 ®u3nka saepHbIX peakTopoB OnK-2.1; OMK-2.2; OMnK-2.3
51.0.08 TEeXHUYECKUIA aHTNIMIACKMI A3bIK YK-4.1; YK-4.6
51.0.09 McTopusi n meTogonorns husnkn OlMK-1.1; OMK-1.2; OMNK-1.3; ONK-2.4
51.0.10 dusmnyeckne 0CHOBbI SAEPHON SHEPreTUKN OlK-2.1; OlK-2.2; OMnK-2.3
Bb1.0.11 KoMnbloTepHble TEXHOIOMMM B Hayke 1 06pa3oBaHuu OnK-3.1; OrK-3.2; OMNK-3.3; OrK-3.4; OrnK-3.5
YK-3.3; MK-1.1; MK-1.2; NK-1.3; MK-1.4; MK-2.1; NK-2.2; NK-2.3; MK-2.4; MNK-2.5; NK-2.6; NK-3.1; MK-3.2; MK-3.3; MNK-
51.B YacTb, hopMupyeMas yyacTHMKamMn obpasoBaTenbHbIX 3.4; NK-3.5; NK-3.6; NK-3.7; NK-4.1; NK-4.2; NK-4.3; MK-4.4; NK-4.5; NK-4.6; NK-5.1; MNK-5.2; MNK-5.3; MNK-5.4; MNK-5.5;
' OTHOLLEHWM MK-5.6; NK-5.7; NK-5.8; NK-6.1; NK-6.2; MK-6.3; MK-6.4; MK-6.5; MK-6.6; MNK-6.7; NK-6.8; NK-6.9; NK-7.1; MK-7.2; MNMK-
7.3; NK-7.4; MK-7.5; MK-7.6; MK-7.8; MK-7.9; MNK-8.1; NK-8.2; NK-8.3; NK-8.4; MNK-8.5; MNMK-8.6
51.B.01 ®usmnueckun MPAKTMKYM MO SKCMIePUMEHTaIbHBIM MK-2.1; MK-2.2; MK-2.6; MK-6.1
MeTofaM SAepHON DU3MKM U AO3UMETPUN
51.B.02 MeTogpl pa3pyLUaloLLero U HepaspyLlatoLero KOHTpons MK-8.1; MK-8.6
obopynoBaHus
b51.B.03 TonAuBHBIN LUMKN MK-3.4; NK-6.8; MNK-6.9; MNK-8.3; MNK-8.4; MNMK-8.5
b51.B.04 TennomaccoobMeH B 3HepreTMyeckoM 060pyaoBaHUm MK-3.2; MNK-5.1; MK-5.2; NK-5.3; MNK-7.1; NK-7.2
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Bb1.B.05 dnekTpuyeckoe obopyaosaHme ASC MNK-1.1; NK-1.2
b51.B.06 [o3umeTpus n pagmosaKonorns MK-6.1; NK-8.1; MNK-8.2; MNK-8.5; NK-8.6
b1.B.07 SlnepHo-dur3nyeckne MeToapl UccnefoBaHms MNK-2.3; NK-6.2; MNK-6.3; NK-6.4
B51.B.08 CneKTpOMETPUS SIAEPHBIX U3NYUYEHUI MNK-6.5; MK-6.6; MK-6.7
51.B.09 g')';g;%“::;;::;b:egki';‘;l‘;p”Me“Ta”b“"'e METoRe! MK-2.4; MK-3.1; MK-6.6; MK-6.7; MK-6.8; MK-6.9; MK-7.3
b1.B.10 [nHaMKKa XXnaKoCTU U rasa MNK-5.4; NK-5.5
b1.B.11 Tepmorugpasnuyeckoe obopyaosaHne ASC MNK-3.1; NK-3.2; MK-5.2; NK-5.3; MNK-5.5
b1.B.12 Teopusi nepeHoca U3nyyeHnit MNK-1.1; NK-1.2; MK-1.3; MNK-4.1; NK-4.2; MNK-4.3; MNK-4.4; NK-7.4; NK-7.6
51.B.13 f:;ﬁg"}fg:‘:fggf:;;‘;Li“gz'c‘(;';pj:’fa”c"'” MK-1.4; MK-2.4; MK-3.3; MK-3.4; MK-3.6; MK-3.7; MK-6.8; MK-6.9; MK-7.3; MK-7.5; MK-7.6; MK-7.8; MK-7.9; MK-8.6
b1.B.AB.01 [OvcumnnuvHel no Beibopy 61.B.[B.1 MK-5.6; NK-5.8
b1.B.AB.01.01 SlnepHas aneKTpoHuKa MK-5.6; NK-5.8
51.B.[1B.01.02 SlnepHas cnekTpockonus MK-6.1
51..48.01.03
b1.B.AB.02 [OvcumnnuHel no Beibopy 61.B.[B.2 MK-1.4; NK-2.4; NK-6.8; MNK-6.9; NK-7.3; NK-7.8; NK-7.9
b51.B.AB.02.01 JKcnyaTauMoHHast 6e3onacHoCTb U KOHTposnb ASC MK-1.4; NK-2.4; NK-6.8; NK-6.9; NK-7.3; NK-7.8; NK-7.9
51.B.AB.02.02 DKCNepUMeHTabHbIE METOAbI SIAEPHON U3MKK MK-5.7; NK-6.2; NK-6.5
b51.B.4B.03 [OvcumnnuHel no Beibopy 61.B.[B.3 MNK-1.2; NK-1.3; MK-3.5; NK-3.6; NK-3.7
b51.B.4B.03.01 KuHeTuka saepHbIX peakTopos MNK-1.2; NK-1.3; MK-3.5; MNK-3.6; NK-3.7
51.B.[B.03.02 SlnepHble peakummn MK-4.5; NK-4.6
b1.B.[1B.04 [Ovcumnnunel no Beibopy 61.B.[1B.4 MNK-2.3; NK-2.5; MNK-2.6; MNK-6.2; MNK-6.3; NK-6.4
51.B.[1B.04.01 f::fg::;“:g‘cﬂgﬂaggﬁm 110 ARGPHO-Gu3NeckuM MK-2.3; MK-2.5; MK-2.6; MK-6.2; MK-6.3; MK-6.4
51.B.01B.04.02 z’g‘;v‘f::fx;‘ MPAKTUKYM 110 AREPHO/ SNEKTPOHMKE MK-5.7; NK-5.8; MK-6.1; NK-8.1; MK-8.2; NK-8.5
OCHOBbI KOHCTPYKTUBHOIrO B3aMMOAENCTBUS N C
B51.B.B.04.03 OrpaHUYeHHbIMU BO3MOXHOCTSAMU 340pOBbS B YK-3.3
obpa3oBaTenbHOM npoLecce
b1.B.AB.05 [Ovcumnnuhel no Beibopy b61.B.AB.5 MK-7.3; NK-8.6
b1.B.AB.05.01 BbiBoA M3 akcnnyaTaummn aHeprobnokos ASC MNK-7.3; NK-8.6
B1.B.4B.05.02 ATOMHasl 3HepreTka U oXpaHa OKpyXatoLlen cpeapl MK-7.3; NK-8.6
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MK-1.2; MK-1.3; NK-1.4; NK-1.6; MK-1.7; NK-1.8; MK-2.1; NK-2.2; MK-2.5; NK-2.6; MK-3.1; NK-3.2; MK-3.3; NK-3.4; MK-
3.5; MK-3.6; MK-3.7; MK-4.2; MK-4.4; MK-4.5; MK-4.6; MK-4.7; MK-4.8; MK-5.1; MK-5.2; MK-5.3; MK-5.4; MK-5.5; MK-5.6;

B2 Mpakmika MK-5.7; MK-5.8; MK-6.1; MK-6.3; MK-6.4; MK-6.6; MK-6.7; NK-7.2; MK-7.4; NK-7.5; MK-7.6; NK-7.7; MK-7.8; NK-7.9; MK-
8.1; MK-8.2; MNMK-8.3; MNK-8.4; MNK-8.5; MNK-8.6
b2.0 Obs3aTtenbHas Yactb
MK-1.2; NK-1.3; NK-1.4; NK-1.6; NK-1.7; NMK-1.8; NMK-2.1; NMK-2.2; MK-2.5; MNK-2.6; NK-3.1; NK-3.2; NK-3.3; MK-3.4; MK-
52.B YacTtb, opMmpyeMas yyacTHMKaMM 0bpa3oBaTe/bHbIX 3.5; MK-3.6; MK-3.7; MK-4.2; MK-4.4; MK-4.5; MK-4.6; MK-4.7; MK-4.8; MK-5.1; MK-5.2; MK-5.3; MK-5.4; MNK-5.5; MNK-5.6;
' OTHOLLEHWI MK-5.7; NK-5.8; MNK-6.1; MNK-6.3; NK-6.4; MK-6.6; MK-6.7; MNK-7.2; MK-7.4; NK-7.5; NK-7.6; NK-7.7; NK-7.8; MK-7.9; MNK-
8.1; MK-8.2; MNMK-8.3; MNK-8.4; MNK-8.5; MNK-8.6
b62.B.01(Y) YuebHas npakTuka (03HaKOMUTESIbHAs) MNK-1.6; NK-1.7; NK-1.8
52.8.02(H) Mpon3BoaCTBEHHAs NpaKTUKa (Hay4Ho- MNK-1.2; NMK-1.3; MK-1.4; NK-1.7; NK-1.8; MNK-2.2; NK-2.5; MNK-2.6; MNK-3.1; MNK-4.2; MNK-4.4; NK-4.6; NK-4.8; NK-6.1; rnK-
o uccnepoBaTenbckas paboTa) 6.3; MK-6.4; MK-6.6; MK-6.7; MK-7.2; MK-7.4; MK-7.5; MK-7.6; MK-7.7; MK-7.8; MK-7.9
Mpon3BoACTBEHHAs NpaKTMKa MO MOAy4YeHMUIo
52.8.03() npoceccnoHanbHbIX YMEHWI U OfbiTa MNK-3.2; MK-3.3; MK-3.4; MNK-3.5; NK-3.6; MNK-3.7; MNK-5.1; MNK-5.2; MNK-5.3; MNK-5.4; MNK-5.5; MNK-5.6; MNK-5.7; NK-5.8; MNK-
- NpoheccoHaNbHON AesTeNnbHOCTY (B TOM uncne 8.1; NK-8.2; MK-8.3; MK-8.4; MK-8.5; MNMK-8.6
TEXHOMorMYyeckasl NpPaKkTnKa)
62.B.04(MNa) Mpoun3BoaCcTBEHHast NpakThKa (NpeaavnioMHas) MNK-1.6; NK-1.7; NMK-1.8; NK-2.1; NK-2.2; MNK-3.1; NK-3.5; MNK-3.6; MK-3.7; MNK-4.5; MNK-4.6; MNK-4.7; MK-4.8; MNK-6.4
MK-1.1; NK-1.2; NK-1.3; NK-1.4; NK-1.5; MK-1.6; NMK-1.7; NMK-1.8; MK-2.1; NK-2.2; NK-2.3; NK-2.4; NK-2.5; MK-2.6; MK-
B3 [ocypapcTBeHHas UTorosas aTrectaums 4.1; NK-4.2; NK-4.3; MNK-4.4; NK-4.5; MK-4.6; MK-4.7; MK-4.8; MK-6.1; MK-6.2; MK-6.3; MK-6.4; MK-6.5; MK-6.6; MK-6.7;
MK-6.8; NK-6.9
MOArOTOBKA K 3ALLATE 1 3ALUATA BINVCKHOM MK-1.1; NK-1.2; NK-1.3; NK-1.4; NK-1.5; MK-1.6; NMK-1.7; NMK-1.8; MK-2.1; NK-2.2; NK-2.3; NK-2.4; NK-2.5; MK-2.6; MK-
53.01(A) A e W 4 4.1; TIK-4.2; MK-4.3; TIK-4.4; MK-4.5; MK-4.6; MK-4.7; MK-4.8; MK-6.1; MK-6.2; MK-6.3; MK-6.4; MK-6.5; MK-6.6; MK-6.7;
KBanMuKaLMOHHOW paboTbl .
MK-6.8; NK-6.9
oTA ®akynbTaTUBHbIE ANCUMIIIVHBI MK-1.4; MK-1.5
oTa.01 Teopus CUCTEM MHOMMX YacTuL, MNK-1.4; NK-1.5
oTA.02 dyHAaMeHTaNbHblE B3aMOAENCTBUS MNK-1.4; NK-1.5
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MpunoxeHune 4

Mec CeHT56pb OKT6pb Hos6pb [Oekabpb SAHBapb deBpanb Mapt Anpenb Mait MioHb Wonb ABrycr
MH y|* 3 K * * K
Br ] ERNERENNT Z v B
cp i i vy A el P N PR LS L b L s k|k|k|k|Kk|K]|K
yr y o 3
nr B vl [*]3] [k]| [ ] & BB
c6 B vl [*]3] [k]| [] U * BB
MH n * 3 K * * Jil il K
o [ 1 v v A EI I 3| A K] K]
|'| E3 k3
E‘T’nnnn— — *3%K— — ;Eﬂ”ﬂ %.ﬂﬂ %KKKKKK
| N v ] =] 3] [ | ] 5 [Ma 0 3
c6 | n B B 3] [x| [ | NN Ma|Ma E3 K|
CBoaHble AaHHblE
Kypc 1 Kypc 2
Cem. 1 Cy:m 2| Becero | Cem. 3 Ciz. 4| Bcero Viroro
TeopeTndeckoe 0byyeHne 1 NpakTnkn 152/6 [ 192/6 | 344/6 | 132/6 | 122/6 | 254/6 | 60 2/6
D |2K3aMeHauMOoHHble ceccum 2 12/6 | 32/6 2 4/6 | 24/6 6
Y |YyebHas npakTuka 2 2 2
M |Mpou3BoOACTBEHHAA NpaKTVKa 4 4 4
Na |MpepovnnoMHas NpakTuka 4 4 4
MoaroToBka K mpoueaype 3awuTbl 1
[ |3awmTa BbinyCckHOM KBannbUKaLMOHHOM 4 4 4
paboTbl
K [MpoaomkutTensHOCTb KaHWKy N 13au | 57an [ 70an | 1144 | 5741 | 68 a1 | 138 aH
« |Hepaboune npasgHuyHble AHKM (He san | san [13an | san | san | 130 | 26 an
BKJ/1OYasi BOCKPECEHbS)
MpoaoMKUTENbHOCT b 157 a1 | 208 oH | 365 AH | 155 aH | 210 aH | 365 AH
CrypeHToB
pynn
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Y4eOHbIN nnaH 1 Kypc

MpunoxeHue 5

Cemectp 1 Cemectp 2 WToro 3a kypc
AKaL'LE}MMHeCKMX Yacos AKB,C[EMI/NECKMXHECOB AKaququcwaqacoB 3.e.
Ne |WHpekc HaumenoBaHue « H « se. |Henens |k Hepens Kad. Cemectp
3.e. leaens | KoHTponb €. OHTPOnb
onTpone Bcero! Ko TNek | Na6 | Np | CP Kowr A P Bcero Ko TNek | Na6 | Mp | CP Konr A P Bcero Kon Nek | Na6 | Mp | CP Korr Bcero
TakT. ponb TakT. ponb TakT. ponb
UTOT O (c dakynbTaTBamm, 1098 30,5 1206 33,5 2304 64
(€ bary ) —— —— 19 2/6 = 20 4/6 —— 40
WUTOrO no Or1 (6e3 chakynbTaTMBOB) 1098 30,5 1062 29,5 2160 60
Orl, dakynbTaTvBbl (B Nepuoa TO) 57,6 58,7 58,2
YUYEBHAS HATPY3KA, |Of, dakynbTatviebl (B nepuoa aK3. cec.) 54 54 54
(arap.uac/Hen) AyauTopHast Harpyska 20,4 22,3 21,4
KoHTakTHas pabota 20,4 22,3 21,4
TO: 15 TO: 19 TO: 34
ANCUWJIMHBI (MOAYJTN) U PACCPEA. MPAKTVKU 990|312 | 146 166 | 570 (108 |27,5( 1/3 1206|466 (182|168 (116 | 668 | 72 (33,5| 1/3 2196|778 | 328 | 168 | 282 (1238|180 | 61 | 2/3
3:2 3:11/3 2:31/3
1 [so.01 Mlpogpeccuonanshoe obuierue Ha ok | 144 60 60 |48 | 36 | 4 ac | 144 | 60 60 | 48 | 36 | 4 52 1
WHOCTPAHHOM $i3blKe
dunonoruyeckoe obecneyexune
2 |[B1.0.02 npodheCcCUOHaNBbHON AeATENbHOCTN 3a 72 | 28 | 14 14 | 44 2 3a 72 | 28 | 14 14 | 44 2 162 1
| A€N0BOI KOMMYHWKaLMK
3 |B1.0.03 Teopus 1 NpaKkTWKa apryMeHTauum 3a 72 | 28 | 14 14 | 44 2 3a 72 28 | 14 14 44 2 109 1
4 [5.0.05 WcTopus Poccui 8 MMPOBOM UCTOPHKO- 3a 72 | 36 | 18 18 | 36 2 3a 72 | 36 | 18 18 | 36 2 28 2
Ky/IbTYPHOM KOHTEKCTe
5 |[61.0.07 du3nKa sAEpPHbIX PeakTopoB 3k 144 | 44 | 30 14 | 64 | 36 4 3k 144 | 44 | 30 14 | 64 | 36 4 58 1
6 |(61.0.08 TeXHUYECKMiA aHFNIACKMIA 53bIK 3a 72 | 38 38 | 34 2 3a 72 | 38 38 34 2 171 23
7 |B1.0.09 WcTopusi u MeToaonorus $usmku 3a 72 | 30 | 30 42 2 3a 72 30 | 30 42 2 59 1
8 |[61.0.10 dusnyecKue 0CHOBbI SIAEPHOI SHEPreTUKN feT§ 144 | 44 | 30 14 | 64 | 36 4 3k 144 | 44 | 30 14 | 64 | 36 4 58 1
9 [6LO.11 KomnblorepHbie Texonorm & Hayke 30 |72 | 14 14 | 58 2 30 | 72 | 14 14 | 58 2 58 1
06pasoBaHumn
DUNYECKNIA NPaKTUKYM NO
10 (B1.B.01 3KCNEPUMEHTaNbHbIM METOAaM iiePHOM 3a0 144 | 56 56 88 4 3a0 144 | 56 56 88 4 58 2
) 1 AO3MUMETPUN
11 [6L.B.04 Tennomaccoobuen B anepreTuyeckon o | 144 | 76 | 38 | 38 32|36 | 4 o | 144 | 76 | 38 | 38 2|36 | 4 54 2
o060pyaoBaHUn
12 |b1.B.06 [loaumeTpusi n paanoskonorus 3a0 108 | 28 | 14 14 | 80 3 3a0 108 | 28 | 14 14 80 3 58 1
13 |b1.B.08 CneKTpoMeTpus SIAEPHBIX U3NYHEHNI 3a 108 | 36 | 18 | 18 72 Bl 3a 108 | 36 | 18 | 18 72 3 58 2
14 (B1.B.10 [MHamMuKa XWUAKOCTU U rasa 3a 72 | 36 | 18 | 18 36 2 3a 72 36 | 18 | 18 36 2 58 2
15 [B1.B.12 Teopus nepeHoca nanyyeHuit 90 | 28 | 14 14 | 62 2,5 3a 90 | 56 | 18 38 | 34 2,5 3a 180 ( 84 | 32 52 96 5 58 12
16 |b1.B.[1B.01.01 SinepHas 3neKTpoHUKa 3k 144 | 56 | 18 | 38 52 | 36 4 3k 144 | 56 | 18 | 38 52 | 36 4 58 2
17 |61.B.4B.01.02 SnepHas cnekTpocKonus 3k 144 | 56 | 18 | 38 52 | 36 4 3k 144 | 56 | 18 | 38 52 | 36 4 58 2
[Tenxonoro-neaarornyeckoe
18 |b1.B.4B.01.03 cos AeHne mL ¢ orp Ok 144 | 56 | 18 | 38 52 | 36 4 3k 144 | 56 | 18 | 38 52 | 36 4 111 2
BO3MO)XXHOCTSIMW 340POBbS
19 |B1.B.A1B.03.01 KuHeTuka siiepHbIX peakTopos 3a0 72 | 36 | 18 18 | 36 2 3a0 72 | 36 | 18 18 36 2 58 2
20 |51.B4B.03.02 SnepHble peakumn 3a0 72 | 36 | 18 18 | 36 2 3a0 72 36 | 18 18 36 2 58 2
MpousBoACTBEHHas NpaKTuKa (Hay4yHo-
21 |62.B.02(H) oo < pa6orta) 3a0 72 8 8 64 2 3a0 144 | 4 4 | 140 4 3a0(2) | 216 | 12 12 | 204 6 58 123
22 |oTa.01 Teopus CUCTEM MHOTMX YacTuL 3a 72 18 18 54 2 3a 72 18 18 54 2 58 2
23 |oTA.02 ®yHAAMeHTanbHble B3aMOAENCTBUS 3a 72 18 | 18 54 2 3a 72 18 | 18 54 2 58 2
®OPMbl KOHTPOJ1A1 3K(3) 3a(3) 3a0(3) 3k(2) 3a(7) 3a0(3) 3k(5) 3a(10) 3a0(6)
NPAKTKN [ (nan) [ws] 2 [ [2Jws[ [3] 2 | I T T 1T T 1 [T | [wos] 2 [ [2Juws[ [3] 2]
|52AB.01(Y) Iqu6Haﬂ npaKTyka (03HakoM1TeNbHast) 3a0 | 108 | 2 I | | 2 I 106 | | 3 | 2 | | | I I | I | | | 3a0 | 108 | 2 | I | 2 I 106 | | S | 2 r 58 1
TOCYAAPCTBEHHA WTOTOBAA| ATTECTAUMS | (fnar) N N ) O [ T [ [ 1 N [ N O
KAHVKYJTbI 156 | [81/6 | [ 10 ]
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Y4eOHbIN nnaH 2 Kypc

Cemectp 3 Cemectp 4 WToro 3a kypc
AKal:leMVNSCKIAX Yacos AKal:leMVNSCKIAX Yacos AKa,ClSMW-leCKVIX Yacos 3.e.
Ne |MHpekc HaumeHoBanue X H K H K H Kad. Cemectp
3.e. [Hepe 3.e. [Hepe epe!
PO gcero| KO | mex | mas | mp | cp | 0T Ao (KONTPOM b ero| KO | e | mas | mp | cp KO Ao (KORTPOM g oero | KoM | nex | a6 | mp | cP [ ¥O"T|cero| A
TakT. ponb TakT. ponb TakT. ponb
WUTOrO (c dakynbTaTUBaMM) 1080 30 1080 30 2160 60
— — 19 2/6 — — 21 ——1 40 2/6
UTOrO no ON (6e3 thakynbTaTMBOB) 1080 30 1080 30 2160 60
O, dakynbTaTtussl (B nepuoa TO) 56,7 49,7 53,2
YUEBHASI HATPY3KA, [Of, dakynbTatnebl (B nepyoa 3k3. cec.) 54 54 54
(akap.qac/Hen) AYAMTOpHas Harpyska 20,4 22,4 21,4
KoHTakTHas pa6oTa 20,4 22,4 21,4
TO: 13 TO: 12 TO: 25
ANCLUWIVHDBI (MOAYJ1N) U PACCPEA. NMPAKTVKN 864 | 272|142 130 (484|108 | 24 | 1/3 648|276 96 (144 | 36 (336 | 36 | 18 | 1/3 1512|548 | 238 | 144 | 166 (820 | 144 | 42 | 2/3
2:2 2:2/3 2:22/3
1 |B1.0.04 MpOEKTHbIA MEHeAXMEHT 3a 72 | 38 | 26 12 | 34 2 3a 72 | 38 | 26 12 | 34 2 82 B
CoBpeMeHHble TEOPUM 1 TEXHONOTUN
2 |61.0.06 Pa3BUTA NUMHOCTA 3a 108 | 24 | 12 12 | 84 3 3a 108 | 24 | 12 12 | 84 3 107 3
3 |61.0.08 TeXHUYECKNI aHrNNIACKMIl A3bIK 3a 72 | 38 38 | 34 2 3a 72 | 38 38 | 34 2 171 23
MeTo/bl paspylBIOLLEro W HepaspyLLaIoLLIEro
4 |B1.B.02 KOHTPONA 060pYAOBaHHS! 3a0 72 | 26 26 | 46 2 3a0 72 | 26 26 | 46 2 180 3
5 |B1.B.03 TONAMBHBIA LMKN < 108 | 26 | 26 46 [ 36 [ 3 3k 108 | 26 | 26 46 [ 36 | 3 58 3
6 |B1.B.05 SnexTpuyeckoe obopyaosaHne A3C 3k 108 | 26 | 26 46 | 36 & 3k 108 | 26 | 26 46 | 36 3 180 3
51.B.07 SnepHo-busnyeckme METOAb UCCNEA0BaHMS 3a0 180 | 72 | 24 | 48 72 | 36 5 3a0 180 | 72 | 24 | 48 72 | 36 5 58 4
WHCTPYMeHTanbHbIE 1 SKCIEPUMEHTaNbHbIE
8 |[b1.B.09 MeTOMbl DKM STACPHbIX PeaKTOpOB 3a 108 ( 38 | 26 12 [ 70 3 3a 108 | 38 | 26 12 | 70 3 58 3
9 |B1.B.11 Tepmoruapaenuyeckoe o6opyaosaHue ASC 3a 108 | 60 | 24 | 36 48 3 3a 108 | 60 | 24 | 36 48 3 180 4
ABTOMAaTMYECKUE CUCTEMbI YNPaBNeHUst
10 |BL.B.13 TeXHONOMMUGCKUM NPOLECCOM Ha ASC 3a 144 | 48 | 24 24 | 96 4 3a 144 | 48 | 24 24 | 96 4 180 4
OKCNNyaTaUMoHHas 6€30MacHoCTb 1
11 |61.B.4B.02.01 KoHTpOnL ASC 3k 108 | 52 | 26 26 [ 20 | 36| 3 3k 108 | 52 | 26 26 (20|36 | 3 180 3
12 |6L.8.4B.02.02 ;’;‘3’%”“‘ HTEILHEIE METOAH SAEPHON ok | 108 52 | 26 26|20 |36 | 3 o | 108 | 52 | 26 26|20 |36 |3 58 3
DU3MYECKUit NPaKTUKYM MO AEPHO-
13 |61.B.11B.04.01 MMIECKUM MeTORAM HCCTER0BaHNS 3a 144 | 60 60 84 4 3a 144 | 60 60 84 4 58 4
@uandeckmii NPakTuKyM 1o S4epHo
14 |b1.8.4B.04.02 3/1€KTPOHIKE 1 JOIMMETPIN 3a 144 | 60 60 84 4 3a 144 | 60 60 84 4 58 4
OCHOBbI KOHCTPYKTUBHOIO B3aUMOAEHCTBS
15 |61.8.4B.04.03 ML C OFPaHNYEHHBIMU BOIMOXHOCTIMMU 3a 144 | 60 60 84 4 3a 144 | 60 60 84 4 111 4
340p0BbS B 06PA30BATENILHOM NIpOLEcce
16 |61.B.AB.05.01 BbIBOA M3 3KkCnnyaTaumm aHepro6nokos A3C 3a 72 | 36 | 24 12 36 2 3a 72 36 | 24 12 | 36 2 58 4
ATOMHasi 3HepreTika 1 oxpara
17 |51.B.4B.05.02 oxpyaIOUEH Cped 3a 72 | 36 | 24 12 | 36 2 3a 72 36 | 24 12 | 36 2 58 4
MNp T npakTuka (Hay
18 |62.B.02(H) cKan pa6oTa) 3a0 108 | 4 4 | 104 3 3a0 108 4 4 | 104 3 58 123
®OPMbl KOHTPOS 3K(3) 3a(4) 3a0(2) 3a(4) 3a0 3K(3) 3a(8) 3a0(3)
NPAKTVKU [ (Mnan) 216 | 4 4 | 212 6 4 216 | 3 3 [ 213 6 4 432 | 7 7 | 425 12 8
npOM3BOIlCTB€HHaﬂ NPaKTUKa no nony4eHunio|
NPO(ECCHOHANBHBIX YMEHWIA 1 ONbITa
52.B.03(M) MPOhECCHOHANBHOI AESTENLHOCTH (B TOM 3a 216 | 4 4 |212 6 4 3a 216 4 4 | 212 6 4 58 3
uncne TexHororuyeckas npakTvka)
npOM3BOIlCTB€HHaﬂ npakTuka
52.B.04(MNa) (npeaannnioMHas) 3a 216 | 3 3 213 6 4 3a 216 3 3 213 6 4 58 4
rOCYAAPCTBEHHA Sl UTOFOBA Sl ATTECTA LA | (MnaH) 216 207 | 9 6 4 216 207 | 9 6 4
MoAroToBKka K 3alTe 1 3aluvTa BbiMyCKHOM
B3.01(A) KBAMMBYKALMOHHO PaBOTHI 3K 216 207 9 6 4 3K 216 207 | 9 6 4 58 [ 4
KAHVKYJIbI [13/6 ] [81s | [94s6 |
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MaTtepuanbHo-TexHM4YecKoe obecneyeHune

MpunoxeHue 6

MaTtepuanbHoO-TeXxHM4YeCcKoe obecnevyeHne OCHOBHOM oOpa3oBaTenibHOW NPOorpaMmmbl
BbiCLuero o6pasoBaHuA — NnporpaMmmbl 6akanaBpuara

14.04.02 ApepHble hbn3nka u TexHonornm

n/n

HanmeHoBaHme y4ebHbIX NpeamMeTos,
KypCOB, ANCUMNNANH (MOAynen), NpakTuKu,
WHbIX BUAOB y4ebHON OEeATENBHOCTH,
npeayCcMOTPEHHbIX Y4eOHbIM NfiaHOM
obpasoBaTenbHON NporpaMmmbl

HanmeHoBaHne nomeLlleHnn ans
npoBegeHnsi Bcex BuaoB y4ebHom
AeATenbHOCTN, NPeayCMOTPEHHON

y4yeOHbIM NfiaHoM, B TOM Yncne

NOMELLIEHNS ONSi CAMOCTOATENbHOMN
paboTbl, C yKazaHNEM NePEeYHs OCHOBHOIO
obopyaoBaHus, y4ebHO-HarnNAgHbIX
nocobumn n ncnosnb3yemMoro NPorpammMHOro
obecneyeHus

Appec (MecTononoxeHne) noMeLLeHnn ons
NpoBeaeHust BCeX BUOOB y4ebHom
AEATENbHOCTU, NPeayCMOTPEHHON YY4EOHbIM
nnaHom (B cnyyae peanusauum
obpasoBaTtesibHOM NporpaMmmbl B CETEBOW
dopmMe A0MONHMUTENBHO YKa3blBaeTCs
HanMeHoBaHMe opraHu3aumm, ¢ KOTOPOn
3aKI0YEH 40roBop)

3

4

MpodeccmnoHanbHoe obLeHne Ha
WHOCTPAHHOM A3blKe

YyebHasa aygmutopusa ons npoBeaeHus
3aHATUN CEMMHAPCKOro Tuna, TeKyLero
KOHTPOMS U NPOMEXYTOYHON aTTecTauum
CneunanusnpoBaHHasa mebernb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHOW aKpaH Ans
npoekTopa Ha wraTtmuee SceenMedia Apllo-
Microsoft Windows 7. CepTtudukar
NeMB1826402 ot 17.04.2012, 6eccpoyHas
NNLEH3NS

LibreOffice (6ecnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-

r.BopoHex, nnowaab YHuBepcuteTckas, 4.1,
nom.l, ayg. 320
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us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nuueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

MNomelleHre ona XpaHeHus K
npodurnakTnyeckoro obcnyxmBaHus
y4yebHoro obopyanoBaHus

Hoytbyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH Ans npoekTopa Ha wTaTuee
SceenMedia Apllo-T

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 31

KomnbloTepHbIN Knace, aygutopusa ans
rPynnoBbIX Y MHOUBMAYANbHbIX
KOHCYnbTauuin, NnomeLleHne ans
CaMOCTOATENbHON paboThl

CneuunanunsnpoBaHHas mebenb,
KOMMbIOTEPbI (CUCTeMHbIe 6rioku Intel
Pentium-I1V, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUS K ceTn «IHTepHeT» U
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
NHopMaunoHHO-06pasoBaTernbHy0 cpeay
yHMBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-

r. BopoHex, nnowanb YHnsepcutetckasa, 4.1,
nom.l, ayq. 40/5
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us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nuueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe w/unu
csobogHoe M0O) (nuueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

dunonornyeckoe obecneyeHne
npodgeccuoHanbHOM AeATeNbHOCTU
AEMNOBON KOMMYHMKaLMN

YyebHas aygutopua ans nposeneHns
3aHATMIN NEKLUMOHHOIO M CEMUHAPCKOro
TUNOB, TEKYLLLEro KOHTPONS n
NPOMEXYTOYHOM aTTecTaunm

CneuunanunsnpoBaHHas mebernb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHON 3KpaH Ans
npoekTopa Ha wTtaTtnse SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/
legall/licenses)

(r.Boponex, nnowagb YHuBepcurteTckas, a.1,
nom.l, ayg. 336
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MNomelleHne ona XpaHeHUs K
npodumnakTnyeckoro obcnyxmnsaHus
y4yebHoro obopynoBaHus

Hoytbyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH Ans npoekTopa Ha wTaTuee
SceenMedia Apllo-T

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, ayq. 31

KomnbloTepHbIn Knace, aygutopusa ans
rpynnoBbIX M MHOUBMAYANbHbIX
KOHCynbTauuin, nomeLleHne ans
CaMOCTOATENbHON paboThl

CneuuanunsnpoBaHHasn mebenb,
KOMMbIOTEPbI (CUCTeMHbIe 6rioku Intel
Pentium-IV, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUS K ceTn «IHTepHeT» U
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
nHopmMaunoHHO-06pasoBaTernbHy0 cpeay
yHMBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nMueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1,
nom.l, ayg. 40/5
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Mozilla Firefox (6ecnnaTtHoe u/vunu
csobogHoe M0O) (nuueH3suns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

Teopusi 1 NpaKkTUKa aprymeHTaumm

YyebHasi ayautopusi 4ns npoBeaeHns
3aHATUMA NEKUMOHHOro TMNna, TeKyLLEero
KOHTPOIS 1 NPOMEXYTOYHOW aTTecTaunm

CneuunanunsnpoBaHHasa mebesib, HOyTOyK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHOWN 3KpaH Ans
npoekTopa Ha wTtaTtnee SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayq. 436

MNomelleHre ona XpaHeHus un
NpodUNaKTU4EecKoro o6CcnyxmeBaHms
yyebHoro obopyaoBaHus

HoyTtoyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
9KpaH Onsi NpOeKTopa Ha WTaTuee

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayq. 31




37

SceenMedia Apllo-T

KomnbloTepHbIN Knace, aygutopusa ans
rpynnoBbIX U MHOUBMAYANbHbIX
KOHCynbTauuin, nomeLleHne ans
CaMOCTOATENbHON paboThl

CneunanunsnpoBaHHasa mebenb,
KOMMNbIOTEPbI (CUCTEMHbIE BroKM Intel
Pentium-I1V, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B ANIEKTPOHHYHO
NHpopmaLnoHHO-06pa3oBaTeNbHYO cpeay

yHUBEpGUTETA r.BopoHex, nnowanb YHmBepcuteTckas, g.1,

nom.l, ayq. 40/5

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

YyebHas aygutopua ans npoBeaeHns
3aHATUI CEMUHAPCKOro TUna, TekyLero
. KOHTPONSA 1 NPOMEXYTOYHOW aTTectaumm r.BopoHex, nnowagb YHuBepcutetckas, a.1,
MpOEeKTHbIN MEHELKMEHT P P y H P tian P A
nom.l, ayg. 320
CneunanusnpoBaHHasa mebenb, HOYTOYK

15,6" DNS (0164925), npoextop EPSON
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EB-X11, nepeHoCHOWN aKpaH Anis npoekTopa
Ha wTatnee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu ceoboagHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

MNomelleHre ona XpaHeHUs un
npodurnakTnyeckoro obcnyxmBaHus
y4yebHoro obopyaoBaHus

HoyTbyk 15,6" DNS (0164925), npoekTop
EPSON EB-X11, nepeHocHOM 3KkpaH onsa

npoekTopa Ha wTtaTtnee SceenMedia Apllo-
T

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, aya. 31

KomnbloTepHbIN Knacc, ayautopus ona
rpynnoBbIX Y MHONBUAYASbHbIX
KOHCYnbTauumn, NoOMeLLeHne ans
CaMOCTOATENbHON paboThl

CneunanusnpoBaHHas mebenb,
KOMMNbIOTEPbI (CUCTEMHbIE BrokM Intel
Pentium-IV, moHuTtopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUS K ceTn «MIHTepHeT» U

r.BopoHex, nnowanb YHmBepcuteTckas, g.1,
nom.l, ayq. 40/5
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obecneyeHnemM JOCTyMa B ANEKTPOHHYHO
NMHOpPMaLMOHHO-06pa3oBaTeNbHY0 cpeay
yHUBEpcUTETA

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnatHoe n/nunu csobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe u/unu
csobogHoe [10) (nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

NcTopusa Poccun B MMPOBOM MCTOPMKO-
KYINbTYPHOM KOHTEKCTE

YyebHas aygutopua ans nposeneHns
3aHATMI CEMUHAPCKOro TUna, TEKYLLEro
KOHTPOMSI U NPOMEXYTOYHON aTTecTauum

CneunanuanpoBaHHasa mebenb, HOyTOYK
15,6" DNS (0164925), npoektop EPSON
EB-X11, nepeHOCHON aKpaH Ansi NpoeKkTopa
Ha wrtaTtnee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, ayg. 320
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us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nmueHsns:
https://get.adobe.com/ru/reader/
legal/licenses)

MNomelleHre ona XpaHeHus un
npodurnakTnyeckoro obcnyxmBaHus
y4yebHoro obopyaoBaHus

HoyTbyk 15,6" DNS (0164925), npoekTop
EPSON EB-X11, nepeHocHoOM akpaH 4N
npoekTopa Ha wTtaTtnse SceenMedia Apllo-
T

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, ayq. 31

KoMnbloTepHbIN Knacc, ayautopusa ons
rpynnoBbIX Y MHONBUAYASbHbIX
KOHCynbTauun, nomeLleHne ans
CaMOCTOATENbHOW paboThl

CneuunanunsnpoBaHHas mebenb,
KOMMNbIOTEPDLI (CUCTEMHbIE BroKM Intel
Pentium-1V, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B NEKTPOHHYHO
NHpopMaLnoHHO-00pa3oBaTeNbHYO cpeay
yHMBeEpcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayq. 40/5
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https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nmueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe u/unu
csobogHoe IM0O) (nuueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

COBpeMeHHbIe TEeOPUN N TeXHOJTOrNnN
pa3BnUTUA IMYHOCTU

YyebHas ayautopusi 4ns npoBeaeHus
3aHATUA CEMUHAPCKOro TuMa, TeKyLLero
KOHTPOJS M NPOMEXYTOYHOW aTTecTaunm

CneuunanunsnpoBaHHas mebesib, HOyTOyK
15,6" DNS (0164925), npoektop EPSON
EB-X11, nepeHOCHON 3KpaH Ansi NpoeKkTopa
Ha wrtaTtnee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nuueHsuns:
https://get.adobe.com/ru/reader/
legall/licenses)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, aya. 320

MomelueHne onsa XxpaHeHus u
npoduakTMyeckoro o6Ccny>xmBaHus

r.BopoHex, nnowanb YHmBepcuteTckas, g.1,
nom.l, ayg. 31
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y4yebHoro obopynosaHus

HoyT6yk 15,6" DNS (0164925), npoekTop
EPSON EB-X11, nepeHocHoM akpaH ong
npoekTopa Ha wTtaTtnse SceenMedia Apllo-
T

KomnbloTepHbIN Knace, aygutopusa ans
rPynnoBbIX Y MHOUBMAYANbHbIX
KOHCynbTauuin, NnomeLleHne ans
CaMOCTOATENbHON paboThl

CneuuanunanpoBaHHas mebenb,
KOMMbIOTEPbI (CUcTeMHbIe 6rioku Intel
Pentium-IV, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NoaKNIOYEHUs K ceTn «MIHTepHeT» U
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
nHdopmMaunoHHO-06pasoBaTerbHy0 cpeay
yHMBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnatHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nuueHsuns:
https://get.adobe.com/ru/reader/
legall/licenses)

Mozilla Firefox (6becnnaTtHoe w/unun
csobogHoe NO) (nMueHsns:

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, aya. 40/5
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https://www.mozilla.org/ru/about/legal/terms
[firefox/)

dusmka a0epHbIX peakTopoB

YyebHasi ayautopusi 4ns npoBeaeHus
3aHATUA CEMUHAPCKOro Tuna, TeKyLLero
KOHTPOIS 1 NPOMEXYTOYHOW aTTecTaunm

CneuunanuanpoBaHHas mebenb, HOYyTOYK
15,6" DNS (0164925), npoektop EPSON
EB-X11, nepeHOCHON 3KpaH A5 npoekTopa
Ha wTtaTtnee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, aya. 320

MomelleHne ons XpaHeHUs n
npodunnakTM4eckoro obcnyxmeaHms
y4yebHoro obopynoBaHus

HoyTbyk 15,6" DNS (0164925), npoektop
EPSON EB-X11, nepeHOCHOW aKpaH A5
npoekTopa Ha wTtaTtnse SceenMedia Apllo-
T

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayq. 31

KomMnbloTepHbIM Knacc, ayautopua ans

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
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rpynnoBbIX U MHOUBMAYANbHbIX
KOHCynbTauuin, nomeLleHne ans
CaMOCTOATENbHON paboThl

CneuunanunsnpoBaHHasn mebenb,
KOMMblOTEPbI (CUCTEMHbIE 6roku Intel
Pentium-IV, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NoaKNIOYEHUs K ceTn «MIHTepHeT» U
obecnedyeHnem gocTyna B 3MEKTPOHHYHO
NHpopmaunoHHO-0bpasoBaTenNbHYO cpeay
yHMBeEpcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vnu
csobogHoe NO) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

nom.l, ayq. 40/5

TexHn4YecKku aHrmMNCKUM a3bik

YyebHasa ayguTtopus Ans NnpoBeaeHus
3aHATUA NEKLUMOHHOro TMna, TeKyLLero
KOHTPOIS U NPOMEXYTOYHOW aTTecTauuu
CneunanusnpoBaHHasa mebenb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop

r.BopoHex, nnowanb YHmBepcuteTckas, g.1,
nom.l, ayg. 337
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BenQ MP515 ST, nepeHocHOM aKkpaH ans
npoekTopa Ha wraTtnse SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu ceoboagHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

MNomelleHre ona XpaHeHus un
npodurnakTnyeckoro obcnyxmBaHus
y4yebHoro obopyanoBaHus

Hoytbyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH Ang npoekTopa Ha wTaTuee
SceenMedia Apllo-T

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 31

KomnbloTepHbIN Knace, aygutopusa ans
rpynnoBbIX U MHOUBMAYANbHbIX
KOHCyMnbTauuin, NomeLleHne ans
CaMOCTOATENBHOM PaboThl

CneunanusnpoBaHHas mebenb,
KOMMNbIOTEPbI (CUCTEMHbIE BroKM Intel
Pentium-IV, moHuTtopel LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUS K ceTn «MIHTepHeT» U
obecnedyeHnem goctyna B 3MEKTPOHHYHO

r.BopoHex, nnowanb YHmBepcuteTckas, g.1,
nom.l, ayq. 40/5
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MHbOopMaLIMOHHO-06pa3oBaTenbHyo cpeay
yHUBEpcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu ceoboagHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe u/unu
csobogHoe N0O) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

NcTopus n metogonornsa dumsnkn

YyebHasi ayautopusi 4ns npoBeaeHms
3aHATUNA NEKUMOHHOro TMNna, TEKYLLEero
KOHTPOSS U NPOMEXYTOYHOW aTTecTaunm

CneuuyanunsnpoBaHHas mebenb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHON 3KpaH Ans
npoekTopa Ha wTtaTtnse SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, aya. 337
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us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nmueHsns:
https://get.adobe.com/ru/reader/
legal/licenses)

MNomelleHre ona XpaHeHus un
npodurnakTnyeckoro obcnyxmBaHus
y4yebHoro obopyaoBaHus

Hoytoyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH ONs NpoeKkTopa Ha LTaTuee
SceenMedia Apllo-T

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, ayq. 31

KoMnbloTepHbIN Knacc, ayautopusa ons
rpynnoBbIX Y MHONBUAYASbHbIX
KOHCynbTauun, nomeLleHne ans
CaMOCTOATENbHOW paboThl

CneuunanunsnpoBaHHas mebenb,
KOMMNbIOTEPDLI (CUCTEMHbIE BroKM Intel
Pentium-1V, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B NEKTPOHHYHO
NHpopMaLnoHHO-00pa3oBaTeNbHYO cpeay
yHMBeEpcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayq. 40/5
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https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nmueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu
csobogHoe N0O) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

10

dunsnyeckmne ocHoBbI FI)J,epHOI;I QHEepPreTukn

YyebHasa ayauTopus Ans npoBeaeHus
3aHATUI NEKLMOHHOIO M CEMUHAPCKOro
TUMNOB, TEKYLLLEro KOHTPONS U
NPOMEXYTOYHOM aTTecTaumm

CneunanuanpoBaHHasa mebenb, HOyTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHocHon akpaH ans
npoekTopa Ha wTtaTtnee SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Lazarus IDE (http://www.lazarus-
ide.org/index.php?page=licenses)

Adobe Reader (6ecnnatHoe n/nnu

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayq. 337



https://www.libreoffice.org/about-us/licenses/
https://www.libreoffice.org/about-us/licenses/
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csobogHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

MNomelLeHne onsa XxpaHeHus n
NpoduUNakTM4ecKoro 06cnyxmBaHus
y4yebHoro obopynosaHus

Hoytbyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH Ans npoekTopa Ha wTaTuee
SceenMedia Apllo-T

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 31

KoMnbloTepHbIV Knace (ana npoBeaeHus
3aHATUI CEMUHAPCKOro Tuna, TekyLero
KOHTPOMS M NPOMEXYTOYHON aTTecTauunn)
CneuuanunsnpoBaHHasn mebenb,
komnbtoTepbl Pentium-II, 111 (12 wrT.),
00beMHEHHbIEe B NOKarbHYI CETb C
BO3MOXHOCTbIO MOAKMOYEHUS K CETH
«UHTEepHeT»

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vnu
csobogHoe [10) (nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms

r.BopoHex, nnowagb YHuBepcuteTckas, 4.1,
nom.l, ayq. 40/3
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[firefox/)

Lazarus (6ecnnatHoe n/vnu csobogHoe

MO (nuueHsus: https://www.lazarus-
ide.org/about-us/licenses/)

CodeBlocks (becnnaTHoe u/vnmn csobogHoe
MO (nuueHsus:
http://www.gnu.org/licenses/)

KomnbloTepHbIN Knace, aygutopusa ans
rPynnoBbIX M MHOUBMAYANbHbIX
KOHCyNnbTauuin, nomeLleHne ans
CaMOCTOATENbHON paboThl

CneumanusnpoBaHHasa mebenb,
KOMMNbIOTEPbI (CUCTEMHbIE BroKM Intel
Pentium-1V, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B NEKTPOHHYHO
NHOpMaLNOHHO-06pasoBaTenbHy0 cpeay
yHMBEpcuTETa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nuueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, aya. 40/5




51

csobogHoe NO) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

11

KomnbloTepHble TEXHONOrMM B Hayke U
obpasoBaHun

Na6opatopus nm. J1.H. CyxoTtunHa (ons
NpoBeAEHNUsI 3aHATUI NEKLNOHHOTO U
CEMUWHapCKOro TUMOB, TEKYLLLEro KOHTPOrs 1
MPOMEXYTOYHON aTTecTaumn)

CneuunanunsnpoBaHHasa mebesib, HOyTOyK
15,6" DNS (0164925), npoektop EPSON
EB-X11, nepeHOCHON 3KpaH A5 npoekTopa
Ha wTtaTtnee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu csobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

r.BopoHex, nnowanb YHmBepcuteTckas, g.1,
nom.l, aya. 30

MomeweHne ansa XpaHeHns n
npoduakTMyeckoro o6Ccny>xmBaHus
y4yebHoro obopynoBaHus

HoyTbyk 15,6" DNS (0164925), npoekTop
EPSON EB-X11, nepeHOCHOW 3KpaH Ha
wraTtnee SceenMedia Apllo-T

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, ayg. 31
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Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnatHoe n/nunu csobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

KomnbloTepHbIN Knacc, ayautopusa ons
rpPynnoBbIX Y MHONBUAYASbHbIX
KOHCyrnbTauun, nomeLleHne ans
CaMOCTOATENbHON paboThl

CneuunanunsnpoBaHHas mebenb,
KOMMNbIOTEPDI (CUCTEMHbIE BroKM Intel
Pentium-1V, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B NEKTPOHHYHO
NHpopmaunoHHO-00pasoBaTenNbHYO cpeny
yHMBEpcuTETa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nMueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1,
nom.l, ayg. 40/5
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csobogHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu
csobogHoe NO) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

12

dursnyecknin NpakTMKym no
3KCnepuMeHTarnbHbIM MeTogam S4epHOM
dU3NKN 1 4O3UMETPUN

JTabopaTopus (ons npoBeaeHus
nabopaTopHbIX 3aHATUN, TEKYLLErO
KOHTPOMS M NPOMEXYTOYHOW aTTecTauum
CneuunanunanpoBaHHasn mebenb, yCTaHOBKa
ANnsa n3yveHus kocmmyeckux nyden OriK -01
C TENECKONoM rasopaspsiiHbiX 4ETEKTOPOB,
yCTaHOBKa A5l U3y4YEeHUS1 KOCMUYECKNX
nyyen c TeniecKkonom

CUMHTUNNSALUMOHHBIX AETEKTOPOB,
yCTaHOBKa ANS N3y4YeHus B3anMogencTBus
6eTa-n3ny4eHns ¢ BeLWECTBOM
(ra3opaspsagHbIn BNoK AeTeKTUPOBaHUS;
BbICOKOBOSIbTHbIN 6510k NnuTaHms MNCO2-
08A; nepecyeTHbIN Nnpubop MNC02-4),
yCTaHOBKa ANSA N3y4YeHus B3anMoaencTams
HEWTPOHHOIO M3Iy4YeHUs1 C BELLLECTBOM
(ra3opaspsagHbIn BoK AeTEKTUPOBaHUS
CW-8B; BbICOKOBOSbTHbIN OMNOK;
nepecyeTHbI npnbop MNC02-4; cyeTumk
nmnynscos CHM-16), ycTtaHoBKa
A03nMeTpu4eckoro KoHTporns YUM2-2 ¢
6nokamn getektuposarHna bAMIM-08P n
b0B62-03

Y4yeObHbit nabopaTopHbI cTeHs "N3yveHne
B3aMMOAENCTBUS 3apsHKEHHbBIX YacTuL, C

r.BopoHex, nnowagb
YHuBepcutetckasq, 4.1, nom.l, ayg. 32
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BELLLECTBOM. Y4ebHbIi nabopaTopHbI
cteHa "MccnepoBaHue razopaspsagHoro
cyétymka"

JTaBopatopusa um. J1.H. CyxoTtuHa (gns
npoBeaeHNst 3aHATUI CEMUHAPCKOro TMna,
TEKYLEero KOHTPOIsa U NPOMEXYTOYHOWN
atTecTtauum)

CneunanunsunpoBaHHas mebenb, yCTaHOBKa
Ans nsyveHna kocmmyeckunx nyden erik-01,
yCTaHOBKa NS U3y4YeHusi B3anMoaencTeuns
anbda-n3ny4yeHns ¢ BewecTsom (NynbT
cnekTpomeTpuyeckun CIC-13;
nonynposogHukoBbin aetektop OKIc-50;
npegycunutens bBYCU2-50; nepecyeTHbIN
npunbop MNC02-4), yctaHOBKM AN
onpegeneHvs nepuoaa nosypacnaga
AONTroXmByLLEro nsortona (2 wr.),
yCTaHOBKa ANd N3y4YeHus B3anMogencTams
BeTa-n3nyyeHns ¢ BewecTBOM
(ra3opaspsgHbIn BNoK AeTEKTUPOBaHUS;
BbICOKOBOSbTHbIN 6ok nutanus NCO2-
08A; nepecuyeTHbIn Nnpubop MNC02-4),
YCTaHOBKW ANHA U3yYeHUs B3anMoaencTBms
raMma-n3ny4yeHusi C BELLLECTBOM
(CUMHTMANAUWOHHBIN BNOK OEeTEKTUPOBAHUS
BO3I2-23; BbicCOKOBONbTHbLIN ONok BC-22;
nepecyeTHbIn Nnpnbop MCO02-4) (2 wr.),
yCTaHOBKa OO3UMETPUYECKOTO KOHTPOSS
YNM2-2 ¢ 6riokaMn OeTeKTMPOBaHUS
BOMI-08P n 6[]B52-03.

r.BopoHex, nnowagb YHuBepcuteTckas, 4.1,
nom.l, ayg. 30

JTabopaTopus (gns NnpoBeAeHUs 3aHATUN
CEMUWHApPCKOro Tuna, TEKyLLEro KOHTPona n

r.BopoHex,
nrowanb YHmBepcuteTckada, 4.1, nom.l, aya.




55

NPOMEXYTOYHOW aTTecTaunm
CneunanusnpoBaHHasa mebenb,
NonynpoBOAHNKOBbLIN raMMa-CnekTpoMeTp
(nonynposogHukoBbin getektop A OK-50;
npegycunutens MY-I-1K;
cnekTpomeTpuydeckmii 6nok CY05-M1;
ocuunnorpadg C12-55),
NnosTlynpoOBOAHUKOBBLIN anbga-cnekrpomeTp
(dbopBakyymMHbii Hacoc BECOOLBC-VP-
215;

BaKyyMHas Kamepa; nonynpoBOAHNKOBbIV
aetektop OKIMc-125; npegycunutens CR-
150; kpent KAMAK; cnektpoMeTpuyecknn
ycunuternb 1101; BbICOKOBONbTHBLIN BII0K
1904), ycTaHOBKM ANSA U3y4YeHus
napamMmeTpoB N XapaKkTepUCTUK
rasopaspsaHbIX CHETUYUKOB (KPEenT
BEKTOP; razopaspsiaHbi 6510k
aetektuposanus CU-8b6 (CBT-10);
BbICOKOBOSIbTHbIN 6510k NnuTaHus BHB-30-
01; nepec4yeTHbI npnbop MNC 02-4;
ocuunnorpad C12-55) (2 wT.), yctaHoBKa
ANS N3y4eHusi napameTpoB U
XapaKTepUCTUK CUUHTUINALNOHHOIO
aetektopa (kpent BEKTOP;
CUMHTUNASLMOHHBIN 60K AeTEKTUPOBAHUSA
BO3M-20P; cnekTpomeTpnyeckmm
ycunutens bYW-3K;

BbICOKOBOSbTHbIM 610K nuTaHna BHB-30-
01;

nepecyeTHbIn Nnpnbop MNC02-4;
ocuunnorpadg C12-55)

33




56

KoMnbloTepHbI Knacc (ana npoBeaeHus
3aHATUN CEMMHAPCKOro TUnNa, TeKyLero
KOHTPOMS M NPOMEXYTOYHOWN aTTecTauun)
CneunanunsnpoBaHHasa mebenb,
komnbtoTepbl Pentium-II, 1l (12 wrT.),
006beMHEHHbIE B NOKanbHYI CETb C
BO3MOXHOCTbIO MOAKMOYEHUS K CETH
«UWHTepHeT»

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe w/unun
csobogHoe [10) (nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

CodeBlocks (6ecnnaTHoe n/vnmn ceobogHoe
MO (nuueHsus:
http://www.gnu.org/licenses/)

r.BopoHex, nnowagb YHMBepcuteTckas, 4.1,
nom.l, aya. 40/3

KoMnbloTepHbIM Knacc, ayautopua ans
rpPynnoBbIX Y MHONBUAYASbHbIX
KOHCynbTauun, nomeLleHve ang
CaMOCTOATENbHON paboThl

CneunanunsnpoBaHHas mebenb,
KOMMNbIOTEPDI (CUCTEMHBbIE BroKKM Intel

r.BopoHex, nnowanb YHnBepcuteTckas, o.1,
nom.l, aya. 40/5
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Pentium-IV, moHnTopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NoaKNtoYeHus K cetn «MIHTepHeT» U
obecneyeHnem JOCTyNa B 3NIEKTPOHHYHO
NHpopmMaunoHHO-06pasoBaTenNbHYO cpeny
yHUBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vnu
csobogHoe NO) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

13

MeToab! paspyLiatoLero u
HepaspyLLatoLEero KOHTposis
obopyaoBaHus

AHO ONO «TexHn4eckasa akagemus
Pocatoma»

- Knacc komnboTepHbIX 06y4varoLwmx
cuctem (140 wT. KOC);

- MonHomacwTabHbIV TpeHaxep
3Heprobnoka-npotoTmna Ne6
HosoBopoHexckon ASC;

- AHanuTn4eckui TpeHaxep aHeprobroka-
npototmna Ne6 HoBoBopoHexckorn ASC n
Ne1 JleHnHrpaackon ASC-2;

- Knacc cuctembl aHanusa AencTemm

BopoHexckas obnactb, r. HoBoBOpoOHeX,
npomblwneHHasa «kKOxHan» a/a 5
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oby4yaembix (CALO);

- HatypHble cTeHabl, MakeTbl
obopyaoBaHus, Hacockl 1 apmaTtypa ASC;
- JlokanbHble TpeHaxepbl 1 060pya0BaHMS
cuCTEM.

(dorosop Ne04/007/2022-19/22-02-16 ot
24.02.2022r.)

14

TonnMBHbLIN LK

JTabopaTopus um. J1.H. CyxoTuHa (gns
npoBeAeHUst 3aHATUN NEKLUNOHHOIO U
CEMWHAPCKOro TMUMNOB, TEKYLLLEro KOHTPONS 1
NPOMEXYTOYHOWN aTTecTauunn)
CneumanunsnpoBaHHasa mebenb, HOYTOYK
15,6" DNS

(0164925), npoektop EPSON EB-X11,
nepeHoCHOM

r. BopoHex,
nnowanb YHuBepcutetckas, a.1, nom.l, aya.
30

KomnbloTepHbIN Kacc, ayautopus ons
rpynnoBbIX Y MHONBUAYASbHbIX
KOHCynbTauum, NnoMeLleHne ans
CaMOCTOATENbHOW paboThl

CneuuanunsnpoBaHHas mebenb,
KOMMbIOTEPbI (CUCTeMHbIe 6rioku Intel
Pentium-I1V, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUS K ceTn «IHTepHeT» U
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
NHopMaunoHHO-0bpasoBaTernbHy0 cpeay
yHMBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019
LibreOffice (becnnatHoe n/vnn ceobogHoe

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1,
nom.l, ayg. 40/5
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MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu
csobogHoe N0O) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

15

TennomaccooOMeH B 3HepreTM4eCckom
obopynoBaHun

JTabopatopusa um. J1.H. CyxoTtuHa (ans
npoBeAeHUst 3aHATUN NEKLUNOHHOIO U
CEMWHAPCKOro TMUMNOB, TEKYLLLEro KOHTPONS 1
NPOMEXYTOYHOWN aTTecTaunn)
CneumanunsnpoBaHHasa mebenb, HOYTOYK
15,6" DNS (0164925), npoektop EPSON
EB-X11, nepeHOCHON 3KpaH Ha wTaTuee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019.

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 30

JTabopaTopus (ons npoBeaeHus
nabopaTopHbIX 3aHSATUN, TEKYLLENO
KOHTPOMS M NPOMEXYTOYHON aTTecTauun)

r.BopoHex,
nnowaab YHueBepcuteTckas, 4.1, nom.l, aya.
32
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KomnnekTt yyebHoro obopyaoBaHus
"PaboTta HacocoB pasnu4yHbIX TMNoB"
TunoBown KOMMNEKT y4ebHoro
obopynoBaHus "MexaHuka XngkocTu -
rmapasnuyeckun ygap"
JTabopaTtopHbIn y4ebHbI CTEHA
"Onpegenexne koadpduumneHTa
Tennonepenayn Teno006MeHHOro
annaparta" 9/16-171.012.03
Y4ebHbI nabopaTopHbIA CTeHS
"Onpegenexne koadpdpuumneHTa
Tennonepenadn Ten1006MeHHOro
annapara" 3J16 171.012.04

MomelueHne NS XpaHeHus 1
npomnakTnyeckoro obcnyxmnsaHus
y4yebHoro obopyanoBaHus

HoyT6yk 15,6" DNS (0164925), npoektop
EPSON EB-X11, nepeHOCHOM 3KpaH Ha
wraTtmuee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019.
LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayq. 31

KoMnbloTepHbIM Knacc, ayautopua ans
rpPynnoBbIX 1 MHONBUAYASbHbIX
KOHCynbTauun, noMeLleHue ang

r.BopoHex, nnowanb YHnBepcuteTckas, a.1,
nom.l, aya. 40/5
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CaMOCTOATENBHOM paboTbl

CneuuanunsnpoBaHHasn mebenb,
KOMMblOTEPbI (CUCTEMHbIE Groku Intel
Pentium-IV, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NoaKNtoYeHus K cetn «MIHTepHeT» U
obecneyeHnem JOCTyNa B 3NIEKTPOHHYHO
NHpopmMaunoHHO-06pasoBaTenbHYO cpeny
yHMBeEpcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vnu
ceobogHoe N0O) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

16

anekTpudeckoe obopynosaHne ASC

AHO OMNO «TexHn4eckas akagemus
Pocatoman»

- Knacc komnbloTepHbIX 06y4aroLwmx
cuctem (140 wT. KOC);

- MonHomacwTabHbIM TpeHaxep
3Heprobnoka-npoToTmna Ne6
HosoBopoHexckon ASC;

BopoHexckasa obnactb, r. HOBOBOpOHEX,
npomblwneHHasn «KOxHasa» a/a 5
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- AHannTU4eCcKnn TpeHaxep aHeprobnoka-
npoTtoTuna Ne6 HosoBopoHexckon ASC un
Ne1 JleHunHrpagckon ASC-2;

- Knacc cuctembl aHanu3a encTeumm
oby4daembix (CALO);

- HaTtypHble cTeHbl, MakeTbl
obopyaoBaHus, Hacockl 1 apmaTtypa ASC;
- JlokanbHble TpeHaxepbl 1 060pya0BaHMS
CUCTEM.

(Jorosop Ne04/007/2022-19/22-02-16 oT
24.02.2022r.)

17

[lo3nmeTpusi n pagmnoakonorns

JTabopatopusa um. J1.H. CyxotuHa (ons
NnpoBeaeHNs 3aHATUI CEMUHAPCKOro TMna,
TeKyLero KOHTPOMsi U NPOMEXYTOYHOM
attectauum) (r.BopoHex, nnowanb
YHuBepcuteTckas, a.1, nom.l, ayg. 30)
CneuuwanunsnpoBaHHasa mebenb, yCTaHOBKa
Ans n3yyeHna kocmmyeckunx nyden erik-01,
yCTaHOBKa 4151 U3y4YeHUs B3aMMOOencTens
anbda-nany4yeHns ¢ BELWECTBOM (MyNnbT
cnektpomeTpuyeckun CIC-13;
nonynposogHukoBbin aetektop OKIc-50;
npegycunutens bBYCW2-50; nepecyeTHbIN
npunbop MNC02-4), yctaHoBKM AN
onpeeneHvs nepmoaa nonypacnaga
AOMrOXMBYLLEro n3otona (2 wr.),
yCTaHOBKa 451 U3y4YeHUs B3aMMOOencTBns
6eTa-n3ny4eHns ¢ BeWEeCTBOM
(rasopaspsagHbIn BNoK AeTEKTUPOBaHUS;
BbICOKOBOJbTHbIN 6510k nutanus NMNCO2-
08A; nepecyeTHbIn Nnpubop MNC02-4),
YCTaHOBKU ONA N3y4YeHUs B3anMoaencTBms

r.BopoHex, nnowagb
YHuBepcutetckas, a.1, nom.l, ayg. 30
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raMma-unsny4yeHusi C BELLLECTBOM
(CUMHTUNNAUNOHHBIM BNOK AETEKTMPOBAHNSA
BO3I2-23; BbicCOKOBONbTHbLIN ONok BC-22;
nepecyeTHbIN npubop MNC02-4) (2 wrT.),
yCTaHOBKa LO3MMETPUYECKOro KOHTPOMS
YUM2-2 c

6nokamu getektnposanna 6OMIM-08P n
bOB62-03.

MNomelleHne ona XpaHeHUs K
npodmnakTMyeckoro obcnyxmnsaHus
y4yebHoro obopynoBaHus

Hoytoyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH ONs NpoeKkTopa Ha LTaTuee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

Lazarus (6ecnnatHoe n/unu ceobogHoe MO
(nMMueHsus: https://www.lazarus-
ide.org/about-us/licenses/)

CodeBlocks (becnnaTtHoe u/unmn csobogHoe
MO (nuueHsus:
http://www.gnu.org/licenses/)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 31

KomnbloTepHbIn Knace (4ns npoBeaeHns
3aHATUN NEKUMOHHOro TMna, TEKyLLLEero
KOHTPOJIS U MPOMEXYTOYHOM aTTecTaumm)
CneunanunsnpoBaHHas mebenb,
komnbtoTepbl Pentium-Il, [l (12 wrT.),
00beMHEHHbIE B NOKaInbHYH CETb C

r.BopoHex, nnowagb YHMBepcuteTckas, 4.1,
nom.l, ayg. 40/3
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BO3MOXHOCTbIO MOAKMOYEHUS K CETH
«UHTEepHeT»

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu csobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe N0 (nnueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe u/unu
csobogHoe [10) (nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

KomnbloTepHbIN Knacc, ayautopus ona
rpynnoBbIX 1 MHONBUAYAIbHbIX
KOHCynbTauun, noMeLleHne ang
CaMOCTOATENbHOWN paboThl

CneuuanunsnpoBaHHas mebenb,
KOMMbIOTEPbI (CUCTeMHbIe 6rioku Intel
Pentium-1V, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUS K ceTn «IHTepHeT» U
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
nHopMaunoHHO-06pasoBaTernbHy0 cpeay
yHMBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayq. 40/5
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LibreOffice (6ecnnatHoe n/unu csobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nmMueHsns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe u/unu
csobogHoe [10) (nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

18

ApnepHo-dunsmyeckne metoabl
nccnenoBaHms

JTabopaTopus um. J1.H. CyxoTunHa (gns
NpoBeAeHNst 3aHATUN NEKLMOHHOIO U
CEMWHAPCKOro TUMNOB, TEKYLLLEro KOHTPONS 1
NPOMEXYTOYHOWN aTTecTauunmn)
CneuuyanunsnpoBaHHas mebernb, HOYyTOyK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHocHOM 3KpaH Ha
wratnee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

r. BopoHex, nnowanb YHnsepcutetckasa, 4.1,
nom.l, aya. 30

JTabopaTopus (gns npoBeaeHus
nabopaTopHbIX

3aHATUN)

YctaHoBka cnektpomeTtpuyeckas MKC-
01.A.

"MynbTupag" B coctaBse: ramma-
CMEKTPOMETPUYECKNI

TpakT "MynbTtnpaa-ramma”, MO "Mporpecc".
YcTaHoBka cnektpomeTtpudeckad MKC-01.A
"MynbTupag" B coctaBe: anbga-

r.BopoHex, nnowaab YHuBepcutetckas, a.1,
nom.l, ayg. 33
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CNEKTPOMETPUYECKUN
TpakT - A.C." MO "MNporpecc".

[MomelleHre NS XpaHeHUs 1
npodmnakTmyeckoro obcnyxmnsaHus
y4yebHoro obopynosaHus

Hoytbyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
9KpaH Ha wTtaTtnee SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, ayq. 31

KomnbloTepHbIn Knace, aygutopusa ans
rpynnoBbIX Y MHOUBMAYANbHbIX
KOHCynbTauuin, NnomeLleHne ans
CaMOCTOATENbHON paboThl

CneuuwanunsnpoBaHHas mebenb,
KOMMNbIOTEPDLI (CUCTEMHbIE BroKM Intel
Pentium-1V, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
NHpopmaunoHHO-00pasoBaTenNbHYO cpeny
yHMBEpcuTETa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6becnnaTtHoe n/unu ceoboagHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nMueHsus:

r.BopoHex, nnowanb YHmBepcuteTckas, g.1,
nom.l, ayq. 40/5
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https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe w/unu
csobogHoe M0O) (nuueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

19

CnekTpoMeTpus SAepHbIX U3yYeHuiA

JTabopaTopus (ana npoBeaeHns 3aHATUI
NEKUMOHHOIo TUNa, TEKYLLIEro KOHTPONA n
NPOMEXYTOYHOM aTTecTaumm)
CneumanunsnpoBaHHasa mebenb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHocHOM 3KpaH Ha
wratnee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, ayq. 32

JTabopaTopus (ons NnpoBeAeHUs 3aHATUN
NEKUMOHHOIo N CEMUHAPCKOro TMMOB,
TeKyLLEero KOHTPOMs U NPOMEXYTOYHOM
aTTecraymm

CneunanusnpoBaHHas mebenb,
meccbayapoBckuin cnektpomeTp CM1101,
meccbayapoBckui cnektpomeTtp MSI
104Em, anbda-cnektpometp CIA-13I1
Univem MS 9.01 PTLIK 350000.000 IC.

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, ayg. 37
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nnueHsuns 6eccpoyHas

MossFit (Bepcusa 3.06) AL 2.851.003 INC.
nnueHsuns 6eccpoyHas

LSRMAnbgpa (LSRMSpectraLineADA,
Bepcus 1.1.959). nnueHauns beccpoyHas

JTaBopatopusa (ana NnpoBeaeHUs 3aHATUN
NEKUNOHHOIo 1 CEMUHAPCKOro TUMoB,
TeKyLlero

KOHTPOSIS M NPOMEXYTOYHOM aTTecTaumm
CneunanunsnpoBaHHas mebensb,
CUMHTUNNALUNOHHbIN
raMma-cnekTpomeTp: 6510k 4eTEKTUPOBaHUSA
BNBeAOT7I -

20P; BbicokoBONbTHbIN 6ok BHB-30-01
(ctangapTt

"BekTop"); yeunutens BYWN-3K "BekTop";
aHanusaTop

nom.l, ayg. 38) umnynscos AW; 4K

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,

JTabopaTopus (ons npoBeaeHus
nabopaTopHbIX

3aHATUN)

YcTtaHoBka cnektpomeTpuyeckaa MKC-
01.A.

"MynbTupag" B coctaBe: ramma-
CMEKTPOMETPUYECKNI

TpakT "MynbTtnpaa-ramma”, MO "Mporpecc".
YcTtaHoBka cnektpomeTpuyeckad MKC-01.A
"MynbTupag" B coctaBe: anbga-
CMEKTPOMETPUYECKNI

TpakT - A.C." IO "Mporpecc".

r.BopoHex, nnowagb
YHuBepcutetckas, a.1, nom.l, ayg. 32

MomelueHve ans XpaHeHNAa n

r.BopoHex, nnowanb YHmBepcuteTckas, g.1,
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NpodUNaKTU4ECKoro obCcnyxmBaHms
y4yebHoOro obopynosaHus

Hoytoyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH Ha wTtaTtnee SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu ceoboaHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

nom.l, ayq. 31

KoMnbloTepHbIM Knacc, ayautopua ans
rpynnoBbIX U MHAMBUAYANbHbIX
KOHCynbTauun, nomeLleHne ans
CaMOCTOATENbHOW paboThl

CneuunanunsnpoBaHHas mebenb,
KOMMNbIOTEPDbI (CUCTEMHbIE BroKM Intel
Pentium-1V, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B NEKTPOHHYHO
NHpopMaLnoHHO-00pa3oBaTeNbHYO cpeay
yHMBeEpcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019
LibreOffice (6ecnnatHoe n/vnn ceobogHoe

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, aya. 40/5
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MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu
csobogHoe N0O) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

20

NHCTpyMeHTanbHbIe U
3KCNepuUMeHTarnbHble MeToabl U3UKK
0EpPHbIX PeakTopoB

JTabopaTopus (4na npoBeaeHus 3aHATUI
NEKUNOHHOrOo TUMa, TEKYLLLEro KOHTPOMs 1
NPOMEXYTOYHOWN aTTecTaunmn)
CneuunanunsnpoBaHHas mebernb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHOWM 3KpaH Ha
wratnee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nuMueHsns:
https://get.adobe.com/ru/reader/
legal/licenses)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 30

MNomeLleHre ona XpaHeHus un
NpodUNaKTU4ECcKoro o6CcnyxmeBaHus
yyebHoro obopyaoBaHus

Hoyt6yk ASUS VIVOBOOK X507-EJ057,

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 31
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npoektop BenQ MP515 ST, nepeHocHom
9KpaH Ha wTtaTtnee SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu csobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe N0 (nnueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

KomnbloTepHbIN Knacc, ayautopusa ons
rpPynnoBbIX Y MHONBUAYASbHbIX
KOHCyrnbTauun, nomeLleHne ans
CaMOCTOATENbHON paboThl

CneuuanunsnpoBaHHas mebenb,
KOMMbIOTEPbI (CUCTeMHbIe 6rioku Intel
Pentium-I1V, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUS K ceTn «IHTepHeT» U
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
nHdopmaunoHHO-obpasoBaTernbHy0 cpeay
yHMBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1,
nom.l, ayg. 40/5
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Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nmueHsns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe u/vunu
csobogHoe M0O) (nuueH3suns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

21

,D,MHaMMKa XMNOKOCTU U ra3a

JTabopaTopus (ons NnpoBeAeHUs 3aHATUN
NEKLUNOHHOIo U CEMUHAPCKOro TUMOB,
TEKYLLIErO KOHTPOSIS U NPOMEXYTOYHOM
atTecTauuu

CneuuyanunsnpoBaHHasa mebenb, Komnnekr
y4yebHoro obopynoBaHus "PaboTta Hacocos
pasnn4yHbIX TUMNoB"

TunoBon KOMNMEKT y4ebHOoro
obopynoBaHusa "MexaHuka XUAKOCTH -
rmapasnuyeckuiin yaap"

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1,
nom.l, ayg. 32

JTabopaTopus (ons NnpoBeAeHUs 3aHATUN
NEKUMOHHOIo U CEMUHAPCKOro TUMOB,
TeKyLero KOHTPOMsi U NPOMEXYTOYHOM
aTTecTaumm

CneuunanunsnpoBaHHas mebenb,
CUMHTUANSALUMOHHBIA raMMa-CnekTpoMeTp:
onok getektnposanus BJIBAO7T - 20P;
BbICOKOBOJbTHLIN 6ok BHB-30-01
(ctangapt "BekTop"); yeunutens BYN-3K
"BekTop"; aHanusaTtop umnynscos AW; 4K

r.BopoHex, nnowagb YHMBepcuteTckas, 4.1,
nom.l, ayg. 38

KoMnbloTepHbIM Knacc, ayautopua ans
rPynnoBbIX Y MHONBUAYASbHbIX
KOHCynbTauun, noMmeLleHue ang

r.BopoHex, nnowanb YHnBepcuteTckas, a.1,
nom.l, aya. 40/5
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CaMOCTOATENBHOM paboTbl

CneuuanunsnpoBaHHasn mebenb,
KOMMblOTEPbI (CUCTEMHbIE Groku Intel
Pentium-IV, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NoaKNtoYeHus K cetn «MIHTepHeT» U
obecneyeHnem JOCTyNa B 3NIEKTPOHHYHO
NHpopmMaunoHHO-06pasoBaTenbHYO cpeny
yHMBeEpcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vnu
ceobogHoe N0O) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

22

Tepmornapasnuyeckoe obopyaoBaHue
A3C

AHO OMNO «TexHn4eckas akagemus
Pocatoman»

- Knacc komnbloTepHbIX 06y4aroLwmx
cuctem (140 wT. KOC);

- MonHomacwTabHbIM TpeHaxep
3Heprobnoka-npoToTmna Ne6
HosoBopoHexckon ASC;

BopoHexckasa obnactb, r. HOBOBOpOHEX,
npomblwneHHasn «KOxHasa» a/a 5
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- AHannTU4eCcKnn TpeHaxep aHeprobnoka-
npoTtoTuna Ne6 HosoBopoHexckon ASC un
Ne1 JleHunHrpagckon ASC-2;

- Knacc cuctembl aHanu3a encTeumm
oby4daembix (CALO);

- HaTtypHble cTeHbl, MakeTbl
obopyaoBaHus, Hacockl 1 apmaTtypa ASC;
- JlokanbHble TpeHaxepbl 1 060pya0BaHMS
CUCTEM.

(Jorosop Ne04/007/2022-19/22-02-16 oT
24.02.2022r.)

24

Teopus nepeHoca n3ny4eHum

YyebHas aygutopua ans nposeneHns
3aHATUIN CEMUHAPCKOro Tuna, TekyLero
KOHTPOMS M NPOMEXYTOYHOW aTTecTauum
CneuunanunsnpoBaHHasn mebenb, y4eOHbIN
CTeHA ANS U3y4eHns OCHOB
nNporpaMMmnpoBaHns LMPOBbIX
NpoLLeccopoB, y4ebHbIN CTeHA Ans
N3y4YeHns MOAENMPOBaHNSA
9KCNepUMeEHTarbHbIX CUTHArNoB 1 nUX
06paboTkM B peanbHOM MacwTabe
BPEMEHU C MOMOLLbIO MUKPOKOHTPOSSEPOB,
y4ebHbI CTEHA A4S MO4ENMPOBaHMUSA
undpoBon 06paboTkn curHanos B
N3MepPUTENbHbIX CUCTEMAaX PU3NYECKOro
9KCNepuMeHTa, y4ebHbI cTeHa Ang
N3y4yeHns aBToOMaTM3auumn N3mMepeHni ¢
nomouwbio IBM n nporpammHo-
ynpaBnsieMbIX MOAYNbHbIX CUCTEM,
y4ebHbI CTEeHA AN n3ydeHns umdpoBom
perncTpaumsi CoobITUN, N3MEpPEHNS
aMNIIMTYAHbIX U BPEMEHHbIX

r. BopoHex, nnowanb YHuBepcuteTckas, AoM
1, ayn. 506[1
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pacnpeneneHumn, MHTepgencos nepeaadn
AaHHbIX B OBM, yuyebHbIn cTeHa ans
N3y4YeHUs OCHOB KOMMbIOTEPHOMN
ToMorpadumn, y4ebHbIn CTeHA ANS U3yYeHus
MHOro-napameTpuyeckux u
KOppenaunoHHbIX N3MepPEHUI B sAepHOM
dunaunke Ha 6aze MK. PC IBM

KomnbloTepHbIN Knace, aygutopusa ans
rPynnoBbIX M MHOUBMAYANbHbIX
KOHCyNnbTauuin, nomeLleHne ans
CaMOCTOATENbHON paboThl

CneumanusnpoBaHHasa mebenb,
KOMMNbIOTEPbI (CUCTEMHbIE BroKM Intel
Pentium-1V, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B NEKTPOHHYHO
NHOpMaLNOHHO-06pasoBaTenbHy0 cpeay
yHMBEpcuTETa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nuueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, aya. 40/5
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csobogHoe NO) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

25

ABTOMaTM4eCKME CUCTEMBI YNPaBeHUs
TEXHONorn4ecknm nporieccom Ha ASC

AHO [INO «TexHn4yeckas akagemus
Pocatoma»

- Knacc komnbloTepHbIX 06yyaroLmnx
cuctem (140 wTt. KOC);

- MonHomacwTabHbIM TpeHaxep
3Heprobnoka-npototmna Ne6
HoBoBopoHexckon AIC;

- AHannTU4eckun TpeHaxep aHeprobnoka-
npoTtoTuna Ne6 HososopoHexckon ASC un
Ne1 JleHunHrpagckon ASC-2;

- Knacc cuctembl aHanusa gencraum
oby4daembix (CALO);

- HatypHble cTeHabl, MakeTbl
obopyaoBaHus, Hacockl 1 apmaTtypa ASC;
- JlokanbHble TpeHaxepbl 1 06opyaoBaHUS
CUCTEM.

(dorosop Ne04/007/2022-19/22-02-16 ot
24.02.2022r.)

BopoHexckas obnactb, r. HoBOBOpOHeEX,
npombliwneHHas «kOxHasa» a/a 5

26

H,D,epHaFl ANNEeKTPOHUMKa

YyebHas aygutopua ans npoBeaeHns
3aHATUN CEMMHAPCKOro Tuna, TeKyLero
KOHTPOSIS M MPOMEXYTOYHOM aTTecTaumm
CneuunanunsnpoBaHHasa mebenb, y4eOHbIN
CTEeHA ANsi U3y4YeHns1 OCHOB
nporpaMmMmnpoBaHns LMpPoBbIX
npoLeccopoB, y4ebHbIN CTeH Ans
N3y4eHns MoAeNMpPOBaHNSA
3KCNepuMEHTarnbHbIX CUrHaNoOB U UX
0b6paboTkM B peanbHOM MaclTabe
BPEMEHM C MOMOLLbIO MUKPOKOHTPOSEPOB,

r.BopoHex, nnowanb YHmBepcuteTckas, g.1,
nom.l, ayg. 506r1
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y4ebHbI CTeHa ANa MoOenMpoBaHUS
undposon 06paboTkm curHanos B
N3MepUTENbHbIX CUCTEMAX (PU3NYeCcKoro
9KCNepuMMeHTa, y4ebHbI cTeHa ang
N3y4eHus aBToMaTm3auumn n3mepeHni ¢
nomoLubo IBM 1 nporpaMmmHo-
yrnpaBnsembIX MOAYNbHbIX CUCTEM,
y4ebHbIN CTeHA ANs n3ydeHus umdpoBom
perncrTpaumsi CobbliTUN, N3MepPEHUS
aMnNUTYAHbIX N BPEMEHHbIX
pacnpeneneHumn, MHTepgencos nepegadn
AaHHbIX B OBM, yyebHbIN cTeHa ans
N3y4eHMs1 OCHOB KOMMbIOTEPHON
ToMorpadun, y4ebHbIn CTeH AnS U3ydYeHus
MHOro-napameTpu4eckux 1
KOPPENSALUNOHHBIX U3BMEPEHUI B SAEPHON
dunaunke Ha 6aze MK. PC IBM

MNMomelleHne ons XpaHeHUs K
npodmnakTnyeckoro obcnyxmnsaHums
y4yebHoro obopynoBaHus

HoyTbyk 15,6" DNS (0164925), npoekTop
EPSON EB-X11, Toyk ASUS VIVOBOOK
X507-EJ057, npoektop BenQ MP515 ST,
NnepeHOCHOM 3KpaH Ha LTaTnee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6becnnaTtHoe n/unu ceoboagHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 31
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csobogHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

KomnbloTepHbIN KNnace, aygutopusa ans
rpynnoBbIX U MHOUBMAYANbHbIX
KOHCynbTauuin, nomeLleHne ans
CaMOCTOATENbHON paboThl

CneunanunsnpoBaHHasa mebenb,
KOMMNbIOTEPbI (CUCTEMHbIE BroKM Intel
Pentium-I1V, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
NHopMaLNoHHO-06pasoBaTenbHy0 cpeay
yHMBEpCUTETA

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnatHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu
csobogHoe NO) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 40/5
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28

ApepHas cnekTpockonus

JTabopaTopus um. J1.H. CyxoTuHa (gns
NpoBeAeHUst 3aHATUN NEKLUMOHHOIO U
CEMWHAPCKOro TUMNOB, TEKYLLLEro KOHTPONs 1
NPOMEXYTOYHOWN aTTecTauunmn)
CneuunanunsnpoBaHHasa mebernb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHOWM 3KpaH Ha
wraTtmuee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 30

MomelueHne gns XpaHeHus 1
NpodunNakTM4eckoro obCnyxmBaHms
y4yebHoro obopyaoBaHus

Hoytoyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH Ha wTtaTtnee SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nMueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nuueHsns:

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayq. 31
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https://get.adobe.com/ru/reader/
legal/licenses)

KomnbloTepHbIN Knacc, ayautopusa ons
rPynnoBbIX U MHAMBUAYANbHbIX
KOHCyrnbTauun, nomeLleHne ans
CaMOCTOATENBHOM paboTbl

CneuuanunanpoBaHHas mebenb,
KOMMbIOTEPbI (CUcTeMHbIe 6rioku Intel
Pentium-IV, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUS K ceTn «MIHTepHeT» U
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
nHdopmMaLunoHHO-0bpasoBaTerbHy cpeay
yHMBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vnu
csobogHoe IM0) (nuueH3suns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, aya. 40/5

29

INcmxonoro-negarornyeckoe

JTabopaTopus (4na NnpoBeaeHus 3aHATUI

r.BopoHex, nnowanes YHuBepcutetckas, a.1,
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conposoxgeHue nuy ¢ orpaHM4eHHbIMU
BO3MOXHOCTAMU 300POBbA

NEKUNOHHOIO N CEMUHAPCKOro TUMOB,
TeKyLero KOHTPOMs U NPOMEXYTOYHOM
atTecTtayum)

CneuunanuanpoBaHHas mebenb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHocHOM 9KpaH Ha
wratnee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

nom.l, ayq. 32

MNMomelleHne ons XpaHeHUs K
npodmnakTnyeckoro obcnyxmnsaHums
y4yebHoro obopynoBaHus

Hoytbyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH Ha wTtaTtnee SceenMedia Apllo-T
Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu ceoboaHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 31
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legal/licenses)

KomnbloTepHbIN Knace, aygutopusa ans
rpynnoBbIX U MHOUBMAYANbHbIX
KOHCynbTauuin, nomeLleHne ans
CaMOCTOATENbHON paboThl

CneunanunsnpoBaHHasa mebenb,
KOMMNbIOTEPbI (CUCTEMHbIE BroKM Intel
Pentium-I1V, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B ANIEKTPOHHYHO
NHpopmaLnoHHO-06pa3oBaTeNbHYO cpeay
yHMBEpCUTETA

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu
csobogHoe NO) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 40/5

30

OkcnnyataunoHHas 6e3o0nacHOCTb 1
KOHTponb ASC

KomnbloTepHbIn Knace (4ns npoBeaeHns
3aHATUI CEMUHAPCKOro Tuna, TekyLero

r.BopoHex, nnowagb YHMBepcuteTckas, 4.1,
nom.l, ayg. 40/3
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KOHTPOMS M NPOMEXYTOYHOWN aTTecTauun)
CneunanusnpoBaHHasa mebenb,
komnbtoTepbl Pentium-II, 1l (12 wrT.),
00beMHEHHbIE B NOKarnbHYI CETb C
BO3MOXHOCTbIO MOAKMOYEHUS K CETH
«UHTEepHeT»

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe w/unu
csobogHoe [10) (nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

Maxima (6ecnnaTtHoe u/unn ceoboaHoe MO
(NMMueHsus:
http://www.ma.utexas.edu/users/wfs/maxim
a-doe-auth.gif)

KomnbloTepHbIN Knace, aygutopusa ans
rPynnoBbIX U MHAMBUAYANbHbIX
KOHCynbTauuin, nomeLleHne ans
CaMOCTOATENBHOM paboThbl

CneunanusnpoBaHHasa mebenb,
KOMMblOTEPbI (CUCTEMHbIE Groku Intel
Pentium-IV, moHuTtopbl LG FLATRON

r.BopoHex, nnowanb YHnBepcuteTckas, o.1,
nom.l, aya. 40/5




84

L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneveHnem JocTyna B 3N1EKTPOHHYIO
NHopMaLnoHHO-06pasoBaTenbHy0 cpeay
yHMBEpcUTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe N0 (nnueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe u/unu
csobogHoe [10) (nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

31

OKcnepuMMeHTanbHble MeTOAbl AAepPHO
doun3nKn

KomMnbloTepHbIV Knace (ana npoBegeHus
3aHATUI CEMMHAPCKOro Tuna, TeKyLLEero
KOHTPOMS U NPOMEXYTOYHON aTTecTauunn)
CneuuanunsnpoBaHHas mebenb,
komnbtoTepbl Pentium-II, 111 (12 wrT.),
00beANHEHHbIE B NTOKANbHY CETb C
BO3MOXHOCTbI MOAKITIOYEHUS K CETU
«HTepHeT»

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:

r.BopoHex, nnowagb YHMBepcuteTckas, 4.1,
nom.l, ayg. 40/3
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https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nmueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe u/unu
csobogHoe IM0O) (nuueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

KomnbloTepHbIn Knace, aygutopusa ans
rPynnoBbIX Y MHOUBMAYANbHbIX
KOHCynbTauuin, nomeLleHne ans
CaMOCTOATENbHON paboThl

CneuunanunsnpoBaHHas mebenb,
KOMMNbIOTEPDLI (CUCTEMHbIE BroKM Intel
Pentium-IV, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
NHpopmaLnoHHO-00pasoBaTenNbHYO cpeay
yHMBEpcuTETa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu ceoboaHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, aya. 40/5
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csobogHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu
csobogHoe NO) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

32

KnHeTrka soepHbIX peakTopoB

YyebHas aygutopua ans nposeneHns
3aHATMIN NEKUMOHHOIO M CEMUHAPCKOro
TWUNOB, TEKYLLLEro KOHTPONS 1
NPOMEXYTOYHOM aTTecTaunm

CneuunanunsnpoBaHHasa mebesib, HOyTOyK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHOWN 3KpaH Ans
npoekTopa Ha wTtaTtnee SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Lazarus IDE (http://www.lazarus-
ide.org/index.php?page=licenses)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nuMueHsns:
https://get.adobe.com/ru/reader/
legal/licenses)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 337

MomelueHre ons XpaHeHnAa n

r.BopoHex, nnowanes YHuBepcutetckas, a.1,
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NpoduUNakTM4eckoro 06cnyxmBaHus
y4yebHoOro obopynosaHus

Hoytoyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH ANs NpoeKTopa Ha LTaTuee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

nom.l, ayq. 31

KomMnbloTepHbI kKnacc (ana npoBegeHus
3aHATUIA CEMUHAPCKOro Tuna, TekyLLero
KOHTPOMS U NPOMEXYTOYHON aTTecTauunn)
CneuuanunsnpoBaHHas mebenb,
komnbtoTepbl Pentium-II, 111 (12 wrT.),
00beMHEHHbIEe B NOKarbHYI CETb C
BO3MOXHOCTbIO MOAKMOYEHUS K CETH
«HTepHeT»

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-

r.BopoHex, nnowagb YHMBepcuteTckas, 4.1,
nom.l, ayg. 40/3
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us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nuueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu
csobogHoe NO) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

Lazarus (6ecnnaTtHoe n/vunn ceobogHoe

MO (nuueHsus: https://www.lazarus-
ide.org/about-us/licenses/)

CodeBlocks (6ecnnaTHoe n/vnmn ceobogHoe
MO (nuueHsus:
http://www.gnu.org/licenses/)

33

ApepHble peakumm

Bonblwas dusmnyeckan ayautopusa um. M.A.
JleBuTCKOM (ONS NPOBEAEHNS 3aHATUN
NEKUMOHHOro TUNa, TEKyLLLero KOHTpona u
NPOMEXYTOYHOWN aTTecTauunn)
CneuuyanunsnpoBaHHas mebernb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHON 3KpaH Ans
npoekTopa Ha wTtaTtnse SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nMueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nuueHsns:

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, ayn. 428




89

https://get.adobe.com/ru/reader/
legal/licenses)

MNomelleHne ona XpaHeHUs un
npodmnakTmyeckoro obcnyxmnsaHus
y4yebHoro obopynosaHus

Hoytoyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH ONs NpoeKkTopa Ha LTaTuee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayq. 31

KomnbloTepHbIN Knacc, ayautopus ona
rpynnoBbIX Y MHONBUAYASbHbIX
KOHCYnbTauumn, NoOMeLLeHne ans
CaMOCTOATENbHON paboThl

CneunanusnpoBaHHas mebenb,
KOMMNbIOTEPbI (CUCTEMHbIE BrokM Intel
Pentium-IV, moHuTtopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUS K ceTn «MIHTepHeT» U

r.BopoHex, nnowanb YHmBepcuteTckas, g.1,
nom.l, ayq. 40/5
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obecneyeHnemM JOCTyMa B ANEKTPOHHYHO
NMHOpPMaLMOHHO-06pa3oBaTeNbHY0 cpeay
yHUBEpcUTETA

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnatHoe n/nunu csobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe u/unu
csobogHoe [10) (nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

36

dursnyeckni NpakTUKym rno saepHo-
dunanyeckum meTogam nccrnegoBaHua

YyebHas aygutopua ans nposeneHns
3aHATUIN NEKUMOHHOIO TUNa, TEKYLLEro
KOHTPOMSI U NPOMEXYTOYHON aTTecTauum
CneuuyanunsnpoBaHHas mebenb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHON 3KpaH Ans
npoekTopa Ha wTtaTtnse SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 436
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Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nmueHsns:
https://get.adobe.com/ru/reader/
legal/licenses)

MNomelleHne ona XpaHeHUs K
npodumnakTnyeckoro obcnyxmnsaHus
y4yebHoro obopynoBaHus

Hoytoyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH ONs NpoeKkTopa Ha LTaTuee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu csobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayq. 31

KoMnbloTepHbIM Knacc, ayautopua ans
rpPynnoBbIX Y MHONBUAYASbHbIX
KOHCynbTauun, nomeLleHve ang
CaMOCTOATENbHON paboThl

CneunanusnpoBaHHasa mebenb,
KOMMblOTEPbI (CUCTEMHbIE Groku Intel
Pentium-IV, moHuTtopbl LG FLATRON

r.BopoHex, nnowanb YHnBepcuteTckas, o.1,
nom.l, aya. 40/5
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L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneveHnem JocTyna B 3N1EKTPOHHYIO
NHopMaLnoHHO-06pasoBaTenbHy0 cpeay
yHMBEpcUTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe N0 (nnueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe u/unu
csobogHoe [10) (nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

KomnbloTepHbIn Knace, aygutopusa ans
rpynnoBbIX U MHOUBMAYANbHbIX
KOHCynbTauuin, NomeLleHne ans
CaMOCTOATENbHOWN paboThl

CneunanusnpoBaHHas mebenb,
KOMMNbIOTEPbI (CUCTEMHbIE BroKKM Intel
Pentium-IV, moHuTtopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUs K ceTn «IHTepHeT» U
obecnedyeHnem goctyna B 3MEKTPOHHYHO
NHpopmaunoHHO-0bpa3oBaTenNbHYO cpeay

r.BopoHex, nnowanb YHnBepcuteTckas, a.1,
nom.l, aya. 40/5
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YHUBEpCcuUTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe u/unu
csobogHoe [10) (nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

37

dunsnyecknin NPaKkTUKyM No S4epHON
3NEKTPOHMKE U AO3UMETPUU

JTabopaTopus (ons NnpoBeAeHUs 3aHATUN
CEMWHAPCKOro Tuna, TEKYLLEro KOHTPOss U
NPOMEXYTOYHOWN aTTecTaunn)
CneuuanunsnpoBaHHas mebenb,
NonynpoBOAHUKOBLIN raMMa-CnekTpoMeTp
(nonynposoaHukoBbin aetektop AAK-50;
npegycunutens MY-r-1K;
cnekTpomeTpudeckmnin 6nok CY05-I11;
ocumnnorpad C12-55),
NnonynpoBOAHNKOBLIN arbga-cnekTpoMeTp
(dopBakyymHbIn Hacoc BECOOL BC-VP-
215; BakyyMHasi kKamepa;
nonynpoBoaHunkoBbIN aeTtektop OKIMc-125;
npegycvnutens CR-150; kpent KAMAK;
cnekTpomeTpudecknin yeunutens 1101;
BbICOKOBOSTbTHbIN 610K 1904 ), yCcTaHOBKM

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 33
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ANS U3yYeHUst NapaMeTpoB N XapakTePUCTUK
rasopaspsiHbIX CHETUYMKOB (2 LWT.) (KpenT
BEKTOP; razopaspsigHbin 65110k
petektupoBanna CUN-86 (CBT-10);
BbICOKOBOSIbTHbIN 6110k nuTaHna BHB-30-01;
nepec4yeTHbIN npubop MNC 02-4;
ocumnnorpad C12-55), yctaHoBka ans
N3y4eHns1 NnapaMeTpoB U XapakTepUCTUK
CUMHTUNNAUMOHHOIO AeTekTopa (KpenT
BEKTOP; cUMHTUNNAUNOHHBIN 610K
aetektmpoBanna 5A3M-20P;
crnekTpomeTpudecknn yeunutens BYWN-3K;
BbICOKOBOSbTHbIN 6110k nuTaHna BHB-30-01;
nepecyeTHbIN Nnpubop MCO02-4;
ocumnnorpadg C12-55)

JlabopaTopus (ans npoBegeHNsA 3aHATUI
CEMUHAapPCKOro Tuna, TEKyLLEro KOHTPona n
NPOMEXYTOYHOWN aTTecTauun)
CneunanunsunpoBaHHas mebenb,
CUMHTUNNSALNOHHBIV raMMa-CneKTpoMeTp:
6nok getektupoBanus BJIBO7T - 20P;
BbICOKOBOJIbTHbIN 6rok BHB-30-01
(ctranpapt "Bektop"); yeunutens bBYU-3K
"BekTop"; aHanunsaTtop umnynescos AW; 4K;
NonynpoBOAHUNKOBbIN anbda-cnekTpomMeTp:
petekrop OKIMca-125, npeaycunurens
BYLLU2-50

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 38

JTabopaTtopusa (ons npoBeaeHus
nabopaTopHbIX

3aHATUIN, TEKYLLEro KOHTPONS U
NPOMEXYTOYHOM aTTecTaumm)

Komnnekr nabopaTtopHoro o6opyaoBaHus

r.BopoHex,
nrowanb YHmBepcutetckadq, 4.1, nom.l, aya.
50601
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"M3yyeHune pabotbl AKIM n LA
Y4ebHbIi nabopaTopHbIA CTeH
"MiccnepoBaHune rasopaspsgHoro cHeTvmnka”

KomnbloTepHbIN KNnace, aygutopusa ans
rpynnoBbIX U MHOUBMAYANbHbIX
KOHCynbTauuin, nomeLleHne ans
CaMOCTOATENbHON paboThl

CneunanunsnpoBaHHasa mebenb,
KOMMNbIOTEPbI (CUCTEMHbIE BroKM Intel
Pentium-I1V, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
NHopMaLNoHHO-06pasoBaTenbHy0 cpeay
yHMBEpCUTETA

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnatHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu
csobogHoe NO) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, aya. 40/5

38

OcHoBbil KOHCTPYKTUBHOIO

YyeGHas ayautopusi 4ns npoBeaeHus

r.BopoHex, nnowanes YHuBepcutetckas, a.1,
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B3aMMOAENCTBUSA NULL C OrpaHNYeHHbIMM
BO3MOXHOCTSIMU 3[0POBbSI B
obpasoBaTenbHOM npoLecce

3aHATUIA NEKLUMOHHOro TMna, TeKyLLero
KOHTPOMS M NPOMEXYTOYHON aTTecTauum
CneuunanunsnpoBaHHas mebernb, HOYyTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHoCcHOM aKkpaH ans
npoekTopa Ha wtaTtnse SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

nom.l, ayq. 436

MNMomelleHne ons XpaHeHUs K
npodmnakTnyeckoro obcnyxmnsaHums
y4yebHoro obopynoBaHus

Hoytbyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH Ang npoekTopa Ha wTaTuee
SceenMedia Apllo-T

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1,
nom.l, ayg. 31

KomnbloTepHbIN Knace, aygutopus ans
rPynnoBbIX U MHAMBUAYANbHbIX
KOHCynbTauuin, nomeLleHne ans
CaMOCTOATENBHOM PaboThl

CneumnanuanpoBaHHas Mebenb,
KOMMbOTEPbI (CUCTEMHbIE Grioku Intel

r.BopoHex, nnowanb YHmBepcuteTckas, g.1,
nom.l, ayq. 40/5
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Pentium-IV, moHnTopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NoaKNtoYeHus K cetn «MIHTepHeT» U
obecneyeHnem JOCTyNa B 3NIEKTPOHHYHO
NHpopmMaunoHHO-06pasoBaTenNbHYO cpeny
yHUBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vnu
csobogHoe NO) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

38

BbiBOA, 13 3KCMyaTaumum aHeprobriokos
ASC

YyebHasa ayauTopus Ans npoBeaeHus
3aHATUI NEKUMOHHOIO M CEMUHAPCKOro
TUMOB, TEKYLLLEro KOHTPONS U
NPOMEXYTOYHOM aTTecTaumm

CneunanusnpoBaHHas mebenb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHON 3KpaH Ans
npoekTopa Ha wTtaTtnee SceenMedia Apllo-

r.BopoHex, nnowanb YHmBepcuteTckas, g.1,
nom.l, ayg. 32
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T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Lazarus IDE (http://www.lazarus-
ide.org/index.php?page=licenses)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

38

ATOMHas aHepreTuka U oxpaHa
OKpYy>XatoLLen cpeabl

YyebHasa ayauTopus Ans npoBeaeHus
3aHATUI NEKUMOHHOIO M CEMUHAPCKOro
TUMNOB, TEKYLLLEro KOHTPONS U
NMPOMEXYTOYHOM aTTecTaumm

CneuunanunsnpoBaHHas mebenb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHOCHON 3KpaH Ans
npoekTopa Ha wTtaTtnse SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu ceoboagHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 337



https://www.libreoffice.org/about-us/licenses/
https://www.libreoffice.org/about-us/licenses/
https://www.libreoffice.org/about-us/licenses/
https://www.libreoffice.org/about-us/licenses/
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Lazarus IDE (http://www.lazarus-
ide.org/index.php?page=licenses)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

39

YyebHas npakTuka 03HakoOMUTENbHas

YyebHas aygutopus
CneuuwanunsnpoBaHHasa mebenb, y4eOHbIN
CTEHA 4N N3y4YeHUs1 OCHOB
nporpaMmmMmpoBaHus LMPOBbIX
npoueccopoB; y4ebHbIi cTeHa Ans
N3y4YeHnss MoaeNnMpoBaHus
9KCNepuMeHTarbHbIX CUTHANOB U UX
0bpaboTkn B peanbHOM MacLwTabe
BPEMEHM C NOMOLLIbIO MUKPOKOHTPOSINEPOB;
y4eObHbIN CTeHn AN MOAEenMpoBaHNS
undpoBor 06paboTkn curHanos B
n3mepuTenbHbIX cUcTeEMax prU3N4ecKoro
9KCNepuMeHTa; y4ebHbI CTeH Ans
N3y4YeHns aBToMaTm3aunumn N3MepeHnn ¢
nomoubio 3BM 1 nporpammHo-
ynpaensemMblX MOOYbHbIX CUCTEM,;
y4yebHbIN CTeHA ANs U3y4YeHnsa LndpoBon
permcTpaumnst cobbiTMin, 3MepeHns
aMNNUTYAHbIX U BPEMEHHbIX
pacnpenenenumn, nHTepdencos nepegaym
AaHHbIX B OBM; yuyebHbIn cTeHa ans
N3y4YeHnst OCHOB KOMMbIOTEPHOM
ToMorpadguu; y4ebHbin cTeHa Ans
N3y4YeHnss MHOro-napameTpU4ecKmnx un
KOppPESALUMOHHbBIX U3MEPEHUN B SOepHOMN

r. BopoHex, nnowanb YHuBepcuteTckas, AoM
1, ayn. 506[1
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dunauke Ha 6ase MK; HoyTbyk DNS,
npoektop BenQ MP575, nepeHocHOM aKkpaH
Ha wTtaTtnee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu ceoboagHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

MNomelleHre ona XpaHeHus un
npomnakTnyeckoro obcnyxmnsaHus
y4yebHoro obopyanoBaHus

Hoytbyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH Ha wTtaTtnee SceenMedia Apllo-T

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, ayq. 31

KomnbloTepHbIN Kacc, ayautopus ona
rpynnoBbIX Y MHONBUAYASbHbIX
KOHCynbTauum, NnoMeLleHne ans
CaMOCTOATENbHOW paboThl

CneunanusnpoBaHHas mebenb,
KOMMNbIOTEPbI (CUCTEMHbIE BroKKM Intel
Pentium-IV, moHuTtopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUs K ceTn «IHTepHeT» U
obecnedyeHnem goctyna B 3MEKTPOHHYHO
NHpopmaunoHHO-06pa3oBaTenNbHYO cpeay

r.BopoHex, nnowanb YHnBepcuteTckas, a.1,
nom.l, aya. 40/5
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YHUBEpCcuUTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe u/unu
csobogHoe [10) (nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

40

Mpon3BoACTBEHHAs NpakThKa, Hay4Ho-
nccneposaTenbckasi paboTa

JTabopaTopus

CneuuanunsnpoBaHHas mebenb,
meccbayaposckuir cnektpometp CM1101,
meccbayapoBckui cnektpomeTp MSI
104Em, anbda-cnektpometp CIA-13I1
Univem MS 9.01 PTLIK 350000.000 INC.
nnueHsns 6eccpoyHas

MossFit (Bepcua 3.06) LU 2.851.003 INC.
nuueHsns 6eccpoyHas

LSRM Anbda (LSRM Spectra Line ADA,
Bepcus 1.1.959). nnueHauns 6eccpoyHas

r.BopoHex, nnowagb YHuBepcuteTckas, 4.1,
nom.l, ayg. 37

O6BbeaNHEHHDBIV MHCTUTYT SOEPHbIX
nccnegosarui (OUAN)
CuHXpounknoTpoH, LinknoTtpoH Y-400,

MockoBckasi 06n., r. [lybHa, yn. XXonvo Kiopw,
n.6
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UunknotpoH Y-200, HENTPUHHbIN
crnekTpomMeTp, HenTpuHHbLIN cnekTpomeTp
«bankany, CnekTpomMeTp TEMHON MaTepuu,
Paguno-xummyeckun komnnekc

(JoroBop Ne283 o1 01.03.2021)

®epnepansHoe rocyfapcTBeHHoe
OromkeTHOEe yupexaeHue «lMetepbyprckun
WHCTUTYT agepHon ounaunkm nm. b.I1.
KoHcTaHTMHOBa» HaumoHanbHoro
nccnegoBaTenbCKoro LeHTpa
«KypuatoBckuit HctutyT (MNAD HAL, KN)
CHHXPOUUKNOTPOH, SNEKTPOCTaTUYECKUN
yckoputenb, Peaktop BBOP-M, CteHa
aetektopos konnangepa CERN

(doroeop Ne283 ot 01.03.2021)

JleHnHrpaackas obn., r.lFatumHa, mkp. Opnosa
powa, 4. 1

KomnbloTepHbIN Kacc, ayautopus ons
rpynnoBbIX Y MHONBUAYASbHbIX
KOHCynbTauum, NnoMeLleHne ans
CaMOCTOATENbHOW paboThl

CneuuanunsnpoBaHHas mebenb,
KOMMbIOTEPbI (CUCTeMHbIe 6rioku Intel
Pentium-I1V, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUS K ceTn «IHTepHeT» U
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
NHopMaunoHHO-0bpasoBaTernbHy0 cpeay
yHMBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019
LibreOffice (becnnatHoe n/vnn ceobogHoe

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1,
nom.l, ayg. 40/5
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MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu
csobogHoe N0O) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

41

MponsBoacTBEHHAA NpakTUKa no
nony4yeHuto NPoeCcCcnoHanbHbIX YMEHUN N
onbITa NPOdECCNOHANbHON AEATENbHOCTY
(B T.4. TEXHOMNOrMYeckas npakTuka)

O6beanHEHHbIN NHCTUTYT S4ePHbIX
nccnegosarun (ONAN)
CnHXpOUUKNOTPOH, LinknotpoH Y-400,
UnknoTtpoH Y-200, HENTPUHHBIN
crnekTpomMeTp, HenTpuHHLIN cnekTpomeTp
«bankany, CnekTpomMeTp TEMHON MaTepun,
Paguno-xmmuyecknin Komnnekc

(dorosop Ne283 ot 01.03.2021)

MockoBckasi 06n., r. [lybHa, yn. XXonwmo Kiopw,

a. 6

depnepanbHoe rocygapcTBeHHOE
OromkeTHOEe yupexaeHue «lMetepbyprckun
WHCTUTYT agepHon punamku um. b.11.
KoHcTaHTMHOBa» HaumoHanbHoro
nccnegoBaTenbCKoro LieHTpa
«KypyaTtoBckunt UHCTUTYT» (MNAD HALL KU)
CVHXPOLMKNOTPOH, ONeKTpocTaTUYeCcKni
yckoputens, Peaktop BBOP-M, CteHg
petekTopos konnavgepa CERN

(dorosop Ne283 ot 01.03.2021)

JleHnHrpaackas o6n., r.latumHa, mkp. Opnosa
powa, 4. 1

AO «KoHuepH PocaHeproatom»
«HoBoBOpOHeEXCKas atomHasa cTaHuusay (HB

BopoHexckas obn., r. HoBoBopoHex, KOxHas
NpoMbILUSeHHasa 30Ha, 4. 1
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A3C)
BB3OP-440 (2 wrT.), BBOGP-1000
(doroeop Ne311 ot 03.03.2021)

AKUMoHepHoe 06LLECTBO
«ATOM3HEPrOPEMOHT»

KomnbtoTepsbl ¢ y4ebHbiM 10 (10 wr.)
YyebHble nnakatbl (15 wT.)

MakeT konnektopa NMB-100

MakeTt LB TypOuHbl K-75

MakeT TennoobmeHHuka NMH-200

MakeT Tpy6onposoaHon apmatypbl (10 wT.)
MakeTbl HacocHoro obopyaoBaHus (7 WwrT.)
MakeT dpnaHueB Bb peaktopa BB3P-1000
MakeTbl obLen noarotosku (5 WT.)
(dorosop Ne316 ot 18.03.2021)

BopoHexckas o6n., r. HoBoBOpoOHeX,
BopoHexckoe wocce, g. 7

HosoBopoHexckun domnnan AHO N0
«TexHnyeckas akagemus Pocatoma» (HB
dvnnan AHO AMNO «TAPa»)

MynbT ynpaesneHnsa pektopom, AncnnenHoin
Knacc MMMTaLMOHHOrO MOAENNPOBAHWS
(JoroBop Ne284/35/21 ot 01.03.2021)

BopoHexckas o6n., r. HoBOBOpOHeEX,
[MpomblwneHHas 30Ha HOBOBOPOHEXCKON
A3C

JTabopaTopus

CneuunanunsnpoBaHHasa mebenb,
NonynpoBOAHUKOBbI raMMa-CnekTpoMeTp
(nonynposoaHukoBbin aetektop ArAK-50;
npegycunutens My-r-1K;
cnektpomeTpuydeckun 6nok CY05-1;
ocumnnorpadg C12-55),
NnonynpoBOAHUKOBLIW anbda-CrnekTpoMeTp
(dpopBakyymHbin Hacoc BECOOL BC-VP-
215; BakyyMHas Kamepa,;

r.BopoHex, nnowanb YHuBepcutetckas, a.1,
nom.l, ayg. 33




105

nonynpoBogHukoBbIn getektop OKIMc-125;
npeaycunutens CR-150; kpent KAMAK;
cnektpomeTpuyeckmn yeunutene 1101;
BbICOKOBOSbTHbIN 6510k 1904 ), yCTaHOBKM
ANdA U3yYeHnsi NnapameTpoB N XapaKTepPUCTUK
rasopaspsagHbix cHeTynkoB (kpent BEKTOP;
rasopaspsaHbli 6ok getektmposanna CU-
8B (CBT-10); BbICOKOBOMbTHbIN 610K
nutaHns BHB-30-01; nepecyeTHbIN Npnbop
MC 02-4; ocuunnorpac C12-55) (2 wr.),
yCTaHOBKa ANl U3y4eHns napaMeTpoB U
XapaKTePUCTUK CUNHTUNNALNOHHOTO
petektopa (kpent BEKTOP;
CUMHTUNNALUNOHHBIN 610K e TEKTUPOBAHUS
BO3IM-20P; cnekTpoMeTpUYECKUA YCUNNTEND
BYUN-3K; BbICOKOBOJIbTHbIN 610K
nmtanna bHB-30-01; nepecyeTHbIN
npnbop MNMCO02-4; ocuunnorpac C12-55)

JTabopaTopus

CneuunanunsnpoBaHHasa mebenb,
CUMHTUNIISILMOHHBIA raMMa-CrnekTpomeTp:
onok getektupoanus BIIBA7T - 20P;
BbICOKOBOSbTHbIN 6110k BHB-30-01
(ctangapt "Bektop"); yeunutens BYWN-3K
"BekTop"; aHanusatop umnynscos AU; 4K;
NnoslynpoBOHUKOBbLIN anbda-crnekTpomeTp:
petektop AKMca-125, npeaycunurens
BYLLU2-50

r.BopoHex, nnowanb YHmBepcuteTckas, a.1,
nom.l, ayg. 38

KomnmeeprM Kfacc, ayautopud and
rpynnoBbiX U tHOMBMUAYalbHbIX
KOHch'IbTaLI,I/IIZ, nomMeLwieHne ansa

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1,
nom.l, ayq. 40/5
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CaMOCTOATENBHOM paboTbl

CneuuanunsnpoBaHHasn mebenb,
KOMMblOTEPbI (CUCTEMHbIE Groku Intel
Pentium-IV, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NoaKNtoYeHus K cetn «MIHTepHeT» U
obecneyeHnem JOCTyNa B 3NIEKTPOHHYHO
NHpopmMaunoHHO-06pasoBaTenbHYO cpeny
yHMBeEpcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nnueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vnu
ceobogHoe N0O) (nMueHsns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

42

Mpoun3BoACTBEHHAsA NpaKTUKa,
npeaaunnoMHas

OGbeaNHEHHbBIV MHCTUTYT SOEPHbIX
nccneposaru (OUAN)
CuHxpoumknoTpoH, LnknoTtpoH Y-400,
LnknotpoH ¥Y-200, HENTpUHHbIN
crnekTpomMeTp, HenTpuHHbIN crnekTpomeTp
«bankany, CnekTpomMeTp TEMHON MaTepuu,
Paguno-xmmmnyeckunin Komnnekc

MockoBckasi 06n., r. [lybHa, yn. XXonwmo Kiopw,
a. 6
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(Jorosop Ne283 o1 01.03.2021)

®epnepansHoe rocyfapcTBeHHOe
OromkeTHOEe yupexaeHue «lMetepbyprckun
WHCTUTYT agepHon ounaunkm nm. b.I1.
KoHcTaHTMHOBa» HaumoHanbHoro
nccnegoBaTenbCKoro LeHTpa
«Kypuatosckuit HctutyT (MNAD HAL, KN)
CHHXPOUUKNOTPOH, SNEKTPOCTaTU4ECKUN
yckoputenb, Peaktop BBOP-M, CteHa
aetektopos konnangepa CERN

(doroeop Ne283 ot 01.03.2021)

JleHnHrpaackas o6n., r.latumHa, mkp. Opnoea
powa, 4. 1

AO «KoHuepH PocaHeproatom»
«HoBOBOpOHeXCcKkas aToMHasa ctaHuusay (HB
A3C)

BB3P-440 (2 wt.), BBOGP-1000

(doroeop N214 ot 11.09.2017)

BopoHexckas o6n., r. HoBoBopoHex, KOxHas
NPOMbILLNEHHAas 30Ha, 4. 1

HosoBopoHexckun domnmnan AHO N0
«TexHnyeckas akagemus Pocatoma» (HB
dvnnan AHO AMNO «TAPa»)

MynbT ynpasneHnsa pektopom, AncnnenHoln
Knacc MMMTaLMOHHOrO MOAENUPOBAHUS
(Jorosop Ne284/35/21 ot 01.03.2021)

BopoHexckas o6n., r. HoBOBOpOHeEX,
[MpomblwneHHas 30Ha HOBOBOPOHEXCKON
A3C

JTabopaTopus

CneunanunsnpoBaHHasa mebenb,
NoslynpoBOAHUKOBBIM raMMa-CreKkTpoMeTp
(nonynposoaHukoBbin aetektop ArAK-50;
npegycunutens My-r-1kK;
cnektpomeTpuydeckun 6nok CY05-1;
ocumnnorpadg C12-55),
NonynpoBOAHUKOBLIW anbda-CrnekTpoMeTp

r.BopoHex, nnowagb YHMBepcuteTckas, 4.1,
nom.l, aya. 33
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(dbopBakyymHbIi Hacoc BECOOL BC-VP-
215; BakyyMHasi kKamepa,;
nonynpoBogHukoBbIn getektop OKIMc-125;
npeaycunutens CR-150; kpent KAMAK;
cnektpomeTpuyeckmn yeunutene 1101;
BbICOKOBOSbTHbIN 6510k 1904 ), yCcTaHOBKM
ANdA U3yYeHnsi napameTpoB N XapaKTepPUCTUK
rasopaspsagHbix cHeTynkoB (kpent BEKTOP;
rasopaspsaHbli 6ok getektmposanna CU-
85 (CBET-10); BbICOKOBOMbTHBLIN 610K
nutaHns BHB-30-01; nepecyeTHbI Npnbop
MC 02-4; ocuunnorpac C12-55) (2 wr.),
yCTaHOBKa ANl U3y4eHus napaMeTpoB U
XapaKkTepPUCTUK CUNHTUNNSLMOHHOIO
petektopa (kpent BEKTOP;
CUMHTUNIALMOHHBIN 610K AETEKTUPOBAHUS
BO3IM-20P; cnekTpoMeTpUYECKUIA YCUNNTEND
BYW-3K; BLICOKOBONBLTHLIN BFIOK NUTaAHNA
BHB-30-01; nepecyeTHbIn npnbop MNC0O02-4;
ocumnnorpadg C12-55)

JTabopaTopus

CneuunanunsnpoBaHHasa mebenb,
CUMHTUNIISILMOHHBIA raMMa-CrnekTpomeTp:
onok getektupoanus BJIBO7T - 20P;
BbICOKOBOSbTHbIN 6110k BHB-30-01
(ctraHgapT "BekTop"); yeunutens BYU-3K
"BekTop"; aHanusaTtop umnynscos AW; 4K;
NnoslynpoBOHUKOBbLIN anbda-crnekTpomeTp:
petektop AKMca-125, npegycunurens
BYLLU2-50

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 38

KomnmeeprM Kfacc, ayautopud and
rpynnoBbiX U tHOUBUAYalbHbIX

r.BopoHex, nnowanb YHnBepcuteTckas, a.1,
nom.l, aya. 40/5
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KOHCYnbTauun, NoMeLleHre ons
CaMOCTOATENBbHOM paboTbl

CneunanunsnpoBaHHasa mebenb,
KOMMNbIOTEPbI (CUCTEMHbIE Br0oKM Intel
Pentium-IV, moHutopbl LG FLATRON
L17428-8F) (30 wT.) C BO3BMOXHOCTbLHO
noakntoveHns K cetn «MHTepHeT» n
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
NHpopmaLnoHHO-06pa3oBaTeNbHYO cpeay
yHMBEpCUTETA

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe w/unun
csobogHoe [10) (nMueHsuns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

43

TeOpI/IFI cucrtemMm MHOrmx 4yacrtuy

Bonbwas dpusnyeckasa ayantopusa um. M.A.
IeButckom (AN npoBeAeHUs 3aHATUN
NEKUMOHHOro TUNa, TeKyLLLEero KOHTpons u
NMPOMEXYTOYHOM aTTecTaumm)
CneunanusnpoBaHHasa mebenb, HOYyTOYK

r.BopoHex, nnowanb YHmBepcuteTckas, g.1,
nom.l, ayg. 428
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ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHocHOW 3KkpaH Ans
npoekTopa Ha wTtaTtnee SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu csobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nnueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

MNomelleHne ons XpaHeHUs K
npodmnakTMyeckoro obcnyxmnsaHus
y4yebHoro obopynoBaHus

Hoytoyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH ANs NpoeKkTopa Ha LTaTuee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu ceoboagHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsuns:

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayg. 31
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https://get.adobe.com/ru/reader/
legal/licenses)

KomnbloTepHbIN Knacc, ayautopusa ons
rPynnoBbIX U MHAMBUAYANbHbIX
KOHCyrnbTauun, nomeLleHne ans
CaMOCTOATENBHOM paboTbl

CneuuanunanpoBaHHas mebenb,
KOMMbIOTEPbI (CUcTeMHbIe 6rioku Intel
Pentium-IV, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NOAKNIOYEHUS K ceTn «MIHTepHeT» U
obecneyeHnem JOCTyNa B ANEKTPOHHYHO
nHdopmMaLunoHHO-0bpasoBaTerbHy cpeay
yHMBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (becnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsus:
https://get.adobe.com/ru/reader/
legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vnu
csobogHoe IM0) (nuueH3suns:
https://www.mozilla.org/ru/about/legal/terms
[firefox/)

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, aya. 40/5

44

dDyHnameHTan bHble B3aMO4enCTBUS

Bonbwas dpusnyeckasa ayantopusa um. M.A.

r.BopoHex, nnowanes YHuBepcutetckas, a.1,
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JleButCKOM (ON5 NpOBEAEHNS 3aHATUN
NEKUMOHHOro TUNa, TEKYLLLEro KOHTpona u
NPOMEXYTOYHOWN aTTecTauunn)
CneuunanuanpoBaHHas mebenb, HOYTOYK
ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHoCcHOW 3KpaH Ans
npoekTopa Ha wTtaTtnse SceenMedia Apllo-
T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nMueHsuns:
https://get.adobe.com/ru/reader/
legal/licenses)

nom.l, ayn. 428

MNomelleHre ona XpaHeHus un
npodmnakTn4eckoro obcnyxmBaHus
y4yebHoro obopyaoBaHus

Hoytoyk ASUS VIVOBOOK X507-EJ057,
npoektop BenQ MP515 ST, nepeHocHom
3KpaH ANs NpoeKkTopa Ha LTaTuee
SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 o1 30.04.2019

LibreOffice (6ecnnatHoe n/vnn ceobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-

r.BopoHex, nnowanb YHmBepcuteTckas, 4.1,
nom.l, ayq. 31
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us/licenses/)

Adobe Reader (6ecnnatHoe n/nnu
csobogHoe MO (nmueHsns:
https://get.adobe.com/ru/reader/
legal/licenses)

KomnbloTepHbIN Knace, aygutopusa ans
rPynnoBbIX Y MHOUBMAYANbHbIX
KOHCynbTauuin, NnomeLleHne ans
CaMOCTOATENbHON paboThl

CneuuanunanpoBaHHas mebenb,
KOMMbIOTEPbI (CUcTeMHbIe 6rioku Intel
Pentium-IV, moHntopbl LG FLATRON
L17428-8F) (30 wT.) C BO3MOXHOCTbIO
NoaKNIOYEHUs K ceTn «MIHTepHeT» U
obecneyeHnem JOCTyna B 3NEKTPOHHYHO
MHOPMaLUNOHHO-06pa3oBaTerNbHYO cpeay
yHMBeEpcuTeTa r.BopoHex, nnowaab YHuBepcutetckas, a.1,
nom.l, aya. 40/5

Microsoft Windows 7, Windows 10 gorosop
3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnatHoe n/unu cesobogHoe
MO (nuueHsus:
https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/unu
csobogHoe MO (nuueHsuns:
https://get.adobe.com/ru/reader/
legall/licenses)

Mozilla Firefox (6becnnaTtHoe w/unun
csobogHoe NO) (nMueHsns:
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https://www.mozilla.org/ru/about/legal/terms
[firefox/)
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MpunoxeHune 7
Pabouas nporpamma BocnuTaHus

MNHOBPHAYKN POCCUK

®EAEPATBHOE NOCYAAPCTBEHHOE BHOKETHOE OBPA30BATENBHOE YYPEXXOEHUE
BbICLLUEMO OBPA30BAHUA

«BOPOHEXXCKWUWN rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO

[ekaH dusmnyeckoro gakynoteta

'
L=

OByunHHUKOB O.B.
_27.02.2025___

PABOYAA NPOrPAMMA BOCIMUTAHUA

1. Koa n HanmeHoBaHWe HanpaBneHnsa NoAroToBKW/cneunanbHOCTH:

14.05.02 ATOMHbIE CTaHUNK: MPOEKTUPOBAHNE, IKCMyaTaums U UHXUHUPUHT

2. Mpodhunb cneunanunsauma: NPOEKTUpOBaHME N SKCNyaTauus aTOMHbIX CTaHLUMIA

3. KBanugukauma BbINyCKHUKA: MHXEHEP - PU3NK

4. CocTtaButenu nporpammsl: 4.d.- M.H., npogeccop OsunHHMkoB O.B.

5. PekomeHgoBaHa: Y4eHbIM coBeTOM domsndeckoro hakynbteta, npotokon 1 ot 27.02.

2025 ropa.

6. YueOHbI roa; 2025/2026
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7. Uenb 1 3agaum nporpammbi:

Llenb nporpammbl — BOCMUTaHWE BbICOKOHPABCTBEHHOW, [OYXOBHO pa3BUTON W
PU3NYEeCcKn 340pOBON JIMYHOCTK, oObGnagarowen coumanbHOo M NPOdPECCUOHANbHO
3HaYUMbIMU  FINYHOCTHBIMM KayecTBaMn U KOMMETEHUUSAMU, CMNOCOBHON TBOPYECKU
OCYLLECTBNATb NPOGECCUOHANbHY OEATENBHOCTb U HECTM MOPasibHY0 OTBETCTBEHHOCTb
32 MNPUHUMAaeEMble pELUEHNA B COOTBETCTBUM C COLMOKYIbTYPHBIMW W  OYXOBHO-
HPaBCTBEHHbLIMW LIEHHOCTSIMM.

3agaun nporpaMmmbl:

- bopMUPOBaAHNE €OMHOr0 BOCMUTATENBHOrO MPOCTPAHCTBA, HanMpaBfiEHHOro Ha
co3faHue ycrnoBuin Ans aKTUBHOW XXMU3HEAEATENTbHOCTM 0ByYatoLWmMXCs, UX rpagaHCKoro m
npodeccnoHanbHOro camoonpeaeneHnsa n camopeanmaaumm;

- BOBNeYeHne obyyarowmxcss B 0OLLECTBEHHO-LEHHOCTHbIE COouvanuanpytowme
OTHOLLEHMSI NO BCEM HanpaBneHnsM BoCnuTaTenbHon paboTbl B By3e/Ha dhakynbTeTe;

- OCBO€EHMEe Oby4valWnMNCA AYXOBHO-HPABCTBEHHbLIX LIEHHOCTEW, rpaKaaHCKo-
NaTpUOTMYECKMX OPMEHTUPOB, HEOOXOAMMBbIX ONsi YCTOMYMBOrO pPasBUTUSA JIMYHOCTW,
obuiecTBa, rocynapcraa;

- copenctene  obyvarwowmMmcsas B JIMMHOCTHOM U NPOMeCCMOHanNbHOM
camoonpeaeneHnm, NPoeKTUPoBaHNN MHAMBMAYarNbHbIX 00pa3oBaTenbHbIX TPAEKTOPUIA U
obpasza Oygywen npodeccuoHanbHOM AOeATeNbHOCTWU, nogAdepXKa OesATenbHOCTU
oby4aroLmnxcsa No camono3HaHUK 1 CaMOpPa3sBUTUIO.

8. TGOpETVIKO-MGTOFI,OHOFVI‘IECKVIE OCHOBbI OpraHn3auunu BoCnnutaHuA
B ocHoBe peanun3auunn nporpamMmmbl nexart crnenyrowimne nooxoosbi:
— cucmemHbIU, KOTOprIZ O3Ha4yaeT B3aMMOCBA3b WU B3aI/IMOO6yCJ'IOBJ'IeHHOCTb BCeX

KOMIMOHEHTOB BOCNUTATESIbHOIO npouecca — OoT uernn o pesyribTaTta,

— OpeaHu3ayUOHHO-0esiMeslbHOCTHbIN, B OCHOBE KOTOPOro NEXWT €OWHCTBO CO3HaHWS,
OEeATEeNbHOCTM W MOBEAEHUS W KOTOPbIM MpeanonaraeT TaKyl OpraHmsaumio
KONMeKTMBa W NUYHOCTM, Koraa Kaxkablh obydyarolminics nposiBNSeT akKTUBHOCTD,
NHULMATUBY, TBOPYECTBO, CTPEMIIEHME K CAMOBbLIPAXXEHUIO;

—  JIUYHOCMHO-OPUEHMUPOBAaHHbIU, YTBEPXKAAOLWMIA MPU3HAHME YernoBeka BbiCLLEN
LEHHOCTbIO  BOCMUTAHWS, aKTUBHbIM CYOBHEKTOM BOCMUTATENbHOMO  MpoLecca,
YHUKaNbHON NMNYHOCTbIO;

— KOMMJIEKCHbIU Mo0xod, nogpasymeBalowmni O0ObeauHEeHME YCUINA BCEX CYOBLEKTOB
BOCMUTAHUS (vHOouBMOyanbHbIX U rpynnoBbIX), WHCTUTYTOB  BOCMUTaHMSA
(noppasgenenHnn) Ha YypoBHE couuyma, By3a, dakynbTeTa W camMon JINYHOCTU
BOCMUTaAHHMKA [OM5 YCMNELWHOro peLlleHna LUenn wn 3agad BOCMUTAHUS; codeTaHue
NHOMBUAYANbHbIX, FPYNNOBbLIX U MAcCOBbIX METOA0B 1 OpM BOCNUTATENbHON paboThl.

OcHoBononarawwmmMmm IPUHYUNaMu peannsauum nporpammbl SsBASIKOTCA:
— cucmeMHocmb B MNM@HMPOBaAHWW, OpraHuM3auuKn, OCYLLUECTBIIEHMM U aHanuse
BOCMNUTaTENbHOM paboThl;
— UHMeepayusi BHeayauUTOPHOW BOCNUTATEeNbHOM paboTbl, BOCMMTATENbHLIX aCMNeKTOB
y4yeBHOoro npouecca n nccrnegoBaTenbCKon AeATENbHOCTY;

— MOMUBUPOBAHHOCMb y4acTusi 00y4yaloLMXCs B pasfiMyHbIX ddopMax BOCNUTATENbHOM
paboTbl (ayANTOPHOW U BHEAYOUTOPHON);
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— eapuamusHoCmb, npegycmaTpuBaioLLlas yy4eT MHTEepecoB M NOTPEOHOCTEN KaXOoro
obyyatowlerocss yepe3 cBobOAHbLIM BbIOOP anbTepHATUBHLIX BapuaHTOB yyacTusd B
HanpaBneHuax BocnuTaTenbHon paboThl, ee hopm n MeToaoB.

Peanusauus  nporpammbl  npegycmaTpuBaeT  UCMOMb30BaHWE  CreayroLmnx

Memododoe BOCMUTaHUS:

— MeToabl (POPMMPOBAHWA CO3HAHUSA NMYHOCTM (pacckas, Gecepa, nekumsa, OUCNyT,
mMeToa npumepa);

— MeToObl OpraHusauum OesTenbHOCTU M NpuobpeTeHust onbiTa O6LEeCTBEHHOrO
noBedeHnst JIMYHOCTU (Cco34aHMe BOCNUTbIBAKOLWMX CUTyauuin, negarornyeckoe
TpeboBaHne, NHCTPYKTaX, UNMOCTPaLNN, AEMOHCTPALMN);

— MeTodbl CTUMYNMPOBaHMS W MOTMBALMM OEATENbHOCTU M MNOBEAEHMSt JNUYHOCTU
(copeBHOBaHWe, Mno3HaBaTenbHas wrpa, AWCKYCCUSA, 3MOUMOHaribHoe BO3aencTeue,
NooLLpeHNE, HaKkasaHue);

— MeToAbl KOHTPOSISi, CAMOKOHTPOMNS U CAMOOLIEHKN B BOCMIUTaAHUMN.

Mpn peanusauum nporpaMmmbl MCNOMb3YKOTCA crneaylowmne ¢hopMbl OpraHu3aunm
BOCNUTaTENbHOM paboTbl:
— MaccoBble (hopMbl — MEpONpUSTUSA Ha YPOBHE YHMBEpCUTETa, ropoga, yyactue BO

BCEPOCCUMNCKMX N MEXOYHAPOAHbIX hecTuBansx, KOHKypcax u T.4.;

— rpynnoBble ¢OpMbl — MeponpuUATUA BHYTPU KONMEKTUBOB aKageMWUYecKux rpynmn,
CTYOUN TBOPYECKOro HamnpaeneHus, knyboB, Cekuui, OOLEeCTBEHHbIX CTyaeHYeCKUX
obbeanHeHun u ap.;

— nHAMBMAyanbHble, JIMYHOCTHO-OPUEHTUPOBaAHHbIE  QOPMbl  —  WHAUBUAYANbHOE
KOHCYNbTUPOBaHME npenogaBaTtensaMy obyyarwmnxcs no BONPOCaM OpraHusauum
y4yebHo-npoceccmoHansHom n Hay4YHO-UccnegoBaTeNbCKON AeATerIbHOCTY,

NIMYHOCTHOIrO M NpPodECCUOHaNbHOIO camoonpeaeneHnsi, Bbibopa WHAMBUAYaNbHON
obpasoBaTenbHOW TpaekTopun 1 T.4.

9. CopepxaHmne BoCnUTaHusA

lMpakTnyeckasa peanuaaums LEenu 1 3agad BOCNUTaHUS OCYLLECTBIISIETCS B pamkax
cnefylowmx HanpaeneHnn socnutaTensHon paboTkl B By3e/Ha dakynbTeTe:

1) AyXOBHO-HPABCTBEHHOE BOCMMUTAHWUE;

2) rpaxgaHCKo-npaBoBOe BOCMUTAHUE;
3) naTtpmoTn4ecKkoe BOCNUTaHME;

4) 3Konorn4yeckoe BOCNuUTaHue;

5) KynbTypHO-3CTETMYECKOoe BOCNUTAHUE;
6) dwusnyeckoe BoCNUTaHME;

7) npodeccmoHanbHoe BOCNUTaHME.

9.1. [lyxoBHO-HpaBCTBEHHOEe BOCNUTaHUe

— hopmmpoBaHMe HpaBCTBEHHOW MO3MLUMW, B TOM HPABCTBEHHOrO CO3HAHWUSA W
NnoBeAeHMs1 Ha OCHOBE YCBOEHUsI 0bLLieYenoBe4ecknX LLEHHOCTEN U HPABCTBEHHbIX YyBCTB
(4ectn, ponra, cnpaBegnMBOCTU, Munocepaus, gobpa, apyxenwobus);

— pasBuUTUE CMOCOBHOCTU K COMEPEXMBAHUIO M (POPMMPOBAHMIO MO3UTUBHOIMO
OTHOLLEHMS K JIIOAAM, B TOM YMCIIE K NMLUAM C OrpaHUY€HHbIMN BO3MOXXHOCTSIMU 340POBbS
N HBanNuaam;
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— (opMMpOBaHNE TONEPAHTHOrO CO3HAHWS U MOBEAEHUSI B MOMUKYNbTYPHOM
MWUpE, TOTOBHOCTU M CMOCOBHOCTM BECTU Auarnor ¢ APYrMMWU fOAbMW, OOCTUraTb B HEM
B3aWMOMNOHMMaHNS, HAXOAMTb ObLLME Lenn U COTPYAHNYaTb AN UX JOCTUKEHUS;

— pa3BuMTUE CMOCOBHOCTM K [OyXOBHOMY PasBUTMIO, peanu3aumm TBOPYECKOro
noteHuymana B Yy4ebHO-NpodeccMoHanbHON AesATeNbHOCTU Ha OCHOBE HPaBCTBEHHbIX
YCTaHOBOK M MOparibHbIX HOPM, HENPEPbLIBHOrO camoobpa3oBaHMs 1 CaMOBOCMUTAHUS;

— pas3BuMTME  CMOCOBGHOCTM K  COTPYAHMYECTBY C  OKpyXawowumm B
obpasoBaTenbHOM, 06LWECTBEHHO NOMEe3HOM, MPOEKTHOM U APYrMX BUAaX AesTeNbHOCTHU.

9.2. NpaxxaaHcKo-NnpaBoBOE BOCNUTaHUE

— BblpaboTka 0CO3HaHHON COBCTBEHHOM NO3ULUKN NO OTHOLLEHWUIO K OBLLIECTBEHHO-
NONUTUYECKUM COBBITUSM MPOLLMOro U HACTOSLLETO;

— dopMMpoBaHME POCCUNCKOW TpaxOaHCKOW UWAEHTUYHOCTU, T[pPaXKOaHCKOMN
NO3MLMN aKTUBHOIO U OTBETCTBEHHOIO YSieHa POCCUNCKOro obLuecTBa, OCO3HaOLLEro CBOU
KOHCTUTYUUOHHblE npaBa W 00A3aHHOCTK, YBaxalollero 3akoH W NpaBonopsaok,
obnapatowlero 4YyBCTBOM COBCTBEHHOrO [AOCTOMHCTBA, OCO3HAHHO MpPUHMMAOLLLEro
TpagvuMOHHbIE  HauuMoHamnbHble K oblieyenoBeyvyeckMe  ryMaHUCTUYeckue U
AEeMOKpaTUYeckme LeHHOCTH;

— JopMMpOBaHME  YCTAaHOBOK  JIMYHOCTW,  MO3BOMSIOWNX  NPOTUBOCTOSATH
NOeonorMnm 3KCTpeMm3mMa, HauuoHanuama, KceHodobun, Koppynumm, OUCKPUMUHALUMK NO
coumanbHbIM, PENUIMO3HbIM, PACOBbIM, HaUMOHamNbHbIM NPU3HaKkam, OpYrMM HeraTtMBHbIM
coumanbHbIM SBNEHUAM;

— pas3BUTME  CTyOEeHYeCKOro  camoynpaBfeHus,  COBEpLUEHCTBOBaHWE Yy
obyyaroLmnxca opraHM3aToOPCKUX YMEHNA N HABBIKOB;

—  pacluMpeHue KOHCTPYKTMBHOIO y4yacTusi o0yyalomMxXcss B NPUHATUM PELUEHUN,
3aTparmBalwolWMx WX MNpaBa W WHTEpPecbl, B TOM 4YuUCre B pasnu4yHbiXx dopmax
obLLecTBEHHON camoopraHM3aunmn, camoynpaBreHns;

— nopaepXka MHULMATUB CTyAEHYECKMX O0beaUHEHW, pasBUTME MOSNOAEXHOro
AobpoBonbYecTBa 1 BONOHTEPCKON AEATENbHOCTY;

— OpraHu3auus  coumanbHO  3Ha4YMmMon  OBLLECTBEHHOW  OeATeNbHOCTU
CTyOeH4YecTBa.

9.3. NMaTpmuoTnyeckoe BocnuTaHmne

— dopMMpOBaHME YyBCTB MaTpUOTU3MA, [PaXKOAAHCTBEHHOCTU, YBaXEHUs K
namaTn 3awmTtHukoB OTeyvecTBa u nogsuram 'epoeB OTevecTBa;

— (bopmupoBaHMe nNaATPMOTMYECKOrO CO3HAHWUSA, 4YyBCTBA BEPHOCTU CBOEMY
OTeyecTByY, CTPEMMEHNS 3alumLLaTh MHTEpPEeCHI PoanHbI 1 cBoero Hapoaa;

— (bopmupoBaHMe 4yBCTBa ropgoCTV U YBaXEHUS K OOCTMXKEHUSM U KynbType
cesoen PoauHbl Ha OCHOBE WU3y4YeHUs  KyrnbTYpHOro Hacrnegus w  Tpaauvuun
MHOroHauuoHanbHoro Hapoga Poccun, passuTue XenaHus COXPaHATb €€ YHUKanbHbIN
XapakTtep 1 KynbTypHble OCOBEHHOCTY;

— pasBuTHe uaeHTUdMKaummM ceba ¢ ApyrMy npeacTaBUTENAMU POCCUMCKOrO
Hapopaa;

— BOBfeYyeHne obyyawwmxcas B MeponpuATUS  BOEHHO-NATPUOTUYECKOM
HanpaBfiEHHOCTY;



119

— npuoblieHne oby4yarmxca K WUCTOPMM POOHOro Kpasd, Tpaguuusm By3a,
pasBMTME YyBCTBA [OpPAOCTU W YBaXeHUs K BbloaloWMMCs NpeacTtaBUTENsSM
YHUBEPCUTETA;

— ¢opMMpOBaHME  coumanbHO  3HAYUMbIX M NATPUOTUYECKMX  KaYecTB
oby4atoLmxcs.

9.4. dkonoru4yeckoe BocnutaHue

—  dpopmMMpoOBaHUE IKOMOrMYECKON KynbTypbl;

— dopmMuMpoBaHne BepexxHOro N 0TBETCTBEHHOIO OTHOLLEHNSA K CBOEMY 340POBbIO
(bm3nyeckomMy M MCUXONOrMYECKOMY) U 300POBbI0 APYrUxX JOAEN, XMBOW npupojae,
OKpyXatoLlen cpeae;

— BOBNeYeHue obyyaloLmxca B 9KOOrnyeckme MeponpuaTuS;

— BblpaboTka YMEHUIN 1 HaBLIKOB Pa3yMHOro NPMpoAonoSib30BaHUSA, HETEPNMMOTO
OTHOLLEHMS K OENCTBUSM, MPUHOCALLMM Bped 3KONormm, npuobpeTeHne onbitTa 3KOoro-
HanpaBfeHHOW AEATENbHOCTH;

— yKpenrneHve mMoTuBauuu K (pun3n4eckoMy CamMOCOBEPLLUEHCTBOBAHUIO, 3aHATUIO
CMOPTUBHO-0340POBUTESTbHOM AEATENBbHOCTbIO;

— pasBuTUE KynbTypbl Ge30MacHON XW3HeOeATEeNbHOCTW, YMEHUA OKasblBaTb
NnepByH MOMOLLb;

— npodunakTuka HapKOTUYECKOWN M ankorofnibHOM 3aBMCUMOCTU, TabaKoKypeHus n
APYrMX BpeOHbIX MPUBbLIYEK.

9.5. KynbTypHO-3CcTeTU4ECKOE BOCNMUTaHUe

— (bopmupoBaHMe OCTETUYECKOrOo OTHOLWIEHUA K MUPY, BKIIKOYas 3CTETUKY
HaY4YHOro M TEXHUYECKOro TBOPYECTBA, CnopTa, 06LWeCcTBEHHbIX OTHOLLEHU N BbITa;

— npuobweHne obyyarLmnxcs K UCTUHHBIM KyTbTYPHbBIM LLEHHOCTAM;

— pacwupeHve 3HaHuin B 00nacTu KynbTypbl, BOBJIEYEHME B KYyNbTYPHO-
A0CYroBble MepOnpUsTUS;

— TMOBbIWEHME WHTEpPECa K KyNnbTypHOM XW3HW perMoHa; CoOoeucTBuE ero
KOHKYPEHTOCNOCOOHOCTNU MOCPEACTBOM  Y4aCcTUA BO BCEPOCCUMMCKUX KOHKypcax W
decTmBansx;

— co3gaHuMe coumanbHO-KYNbTYpHOM cpedbl By3a/dakynbTeTa, nonynspusauus
CTyQeHYeckoro  TBop4yecTBa, (OPMUPOBAHME  TOTOBHOCTM M CMOCOBHOCTM K
CaMOCTOSITESNTbHOW, TBOPYECKON OEATENbHOCTY;

— COBEpLIEHCTBOBaHME  KYSIbTYPHOrO  YPOBHA U 9CTETUYECKUX  YyBCTB
oby4atomxcs.

9.6. Pusnyeckoe BocnutaHue

— co3faHuve YycrioBurM AOns 3aHATUA PU3NYECKOM KynbTypouM W CNOpTOM, Ans
pasBMBaloOLLEro OTAbIxa M 0300pPOBMEHUs oby4yalowmxcs, BKYaa CTyAeHTOB C
OrpaHnyYyeHHbIMN BO3MOXHOCTSAMU 300PO0BbSA, CTYAEHTOB, HAXOOALWNXCA B TPYLAHOM

— KM3HEHHOM cuTyauuuM, B TOM 4UCMe Ha OCHOBE pa3BUTUA CNOPTUBHOW
NHPaCTPYKTYypbl By3a/dakynbTeTa u noBblEHNS 3ODEKTUBHOCTM €€ NCNONb30BaHUS;

— (hbopmumpoBaHve MOTUBAUUM K 3aHATUSM (PU3NYECKON KyINbTYpOM M COPTOM,
cnefoBaHuIO 340pOBOMY 06pasy KM3HW, B TOM YMCrie NyTeM nponaraHabl B CTyAEeHYECKON
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cpene HeobXoAMMOCTM y4acTUS B MACCOBbIX CMOPTUBHO-OOLLECTBEHHBIX MEPONPUSATUSX,
nonynspusaumm OTEYECTBEHHOTO cnopTta n CMOPTUBHBbIX BOCTXKEHUN
cTpaHbl/pernoHa/ropoaa/sysa/dakynbTeTa;

— BOBneyeHve obyvalwmnxca B CrNOPTMBHbIE COPEBHOBAHUA W TYPHUPBDI,
MexdakynbTEeTCKME U MEXBY30BCKME COCTSA3aHUSA, BCTPEYMN C N3BECTHBIMU CMOPTCMEHAMM
n nobeanTenamm copeBHOBaHMUMN.

9.7. NMpodeccuoHanbHOe BocnutaHue

—  npuobLieHne CTYAEHTOB K TpaguumMaM W LEHHOCTAM NpodeCCMOHanNbHOro
coobLiecTsa, HOpmaM KOPNoOpaTUBHOW 3TUKM;

—  pas3BuTue nNpodecCUoHanbHO 3HAYMMbIX Ka4yecTB JMYHOCTM  Oyayulero
KOMMETEHTHOro M OTBETCTBEHHOroO creuvanucra B ydebHo-npodeccnoHanbHon, Hay4YHo-
nccnegoBaTenbCKon A4esATENbHOCTU U BHeYy4YebHom paboTe;

— opmumpoBaHMe TBOpPYECKOrO0 noaxoda K CaMOCOBEPLLUEHCTBOBAHWMIO B
KOHTEeKCTe ByayLien npogeccuu;

— MOBbIWEHME MOTMBaLMM NPOEeCCUOHANbLHOr0O  CaMOCOBEPLLUEHCTBOBAHUSA
obyvyarowmxca cpeactBamum  M3yyYaemblX YY4EOHbIX  OUCUMMAWH, MPakTUK, Hay4Ho-
nccnenoBaTenbCKOM U ApYrnxX BUOOB AEATENbHOCTMY;

— OpueHTauusi oO0y4yallmuxcsa Ha ycnex, nMOepcTBO W KapbepHbI POCT;
dopMMpPOBaHNE KOHKYPEHTOCMNOCOOHLIX NIMYHOCTHbIX KA4YeCTB;

— OCBOEHME JTUYECKMX HOpM U npodeccnoHanbHON OTBETCTBEHHOCTU
nocpeacTBOM  opraHuMsaumMm  B3ammogemncTeusi  obydarowmxca € MacTepamu
npodeccnoHanbHoro Tpyaa.

10. MeToamueckme pekKomMeHAauuM NO aHanu3ly BOCNUTaTesNIbHOM paboTbl Ha
cdakynbTeTe U npoBeAeHUO ee aTTtecTaumu (Mo peanusyemMbiM HarnpaBleHUSAM
noaroTtoBKu/crneynanbLHOCTAM)

ExerogHo 3amecTuTenb gekaHa no BocnuTaTenbHon paboTe npeactaBnsieT Ha
Y4YEHOM coBeTe (paKynbTeTa OTYeT, CoaepXallunin aHanuid BocnuTaTenbHOW paboTbl Ha
dakynbTeTe U UTOMM ee atrectaumm (N0 peanusyeMbiM HarnpasfeHWaM MNoAroToBkn /
crneumnanbHOCTSM).

AHanus BocnuTaTenbHoM paboTbl Ha akynbTeTe MNPOBOAUTCA C Uesibio
BbISIBIIEHNS OCHOBHbIX MPO6neM BOCNUTaHUSA U NOCNEaYIOLWEro X peLueHns.
OCHOBHbIMM MPUHYUMNaMu aHann3a BOCNUTATESNbHOIO NpoLecca ABMSTCS:
— [PUHYUN 2ymaHucmu4yeckol HarpasieHHocmu, NpPOosIBASIOWMUNACA B YBaXXUTENTbHOM
OTHOLLEHMM KO BCEM CybbekTaMm BOCNUTaTESNTbHOIo npoLecca;
— MpUHUUN npuopumema aHarsusa cyuyHOCMHbIX CIMOPOH 80CUMaHUS, OPUEHTUPYIOLLMIA
Ha N3y4yeHne He CTOSbKO KOSNTMYECTBEHHbIX €ro nokasartesien, CKOSIbKO Ka4eCTBEHHbIX —
TakMX Kak cogepxaHue un pasHoobpasve OesaTenbHOCTU, XapakTep ObLleHus wn

OTHOLLEHWI cy6beKkToB 06pa3oBaTenbHOro npowecca v ap.;

— [PUHYUN pa3gusarouwe2o xapakmepa ocyuecmeriieMo20 aHanu3a, OpUeHTUPYIOLLNM
Ha MWCMNONb30BaHWE ero pes3ynbTaToB AN COBEPLUEHCTBOBAHUS BOCMMTATENbHOM
AEeATEeNbHOCTM B BYy3e/Ha (pakynbTeTe: YTOYHEHUs Uenn W 3adady  BOCNUTaHWS,
nnaHMpoBaHMsa BocnuUTatenbHon paboTbl, agekBaTHOro nogbopa BMAOB, OpM W
cofepKaHnsi COBMECTHOW AeATeNnbHOCTM oby4varowmuxcs u npenogasarenen;
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— npuHyun pa3defnieHHoU omeemcmeeHHoCmuU 3a pe3ynbTaTthl NpodeccmoHarnbHo-
NIMYHOCTHOrO pPas3BUTUS ODYYalOLLMXCS, OPUEHTMPYIOLWMNIA Ha MOHMMaHWe TOro, 4TO
NpodeccnoHanbHO-NMMYHOCTHOE pa3BUTNe — 3TO pe3ynbTaT BMUSAHUS Kak couunanbHbIX
WHCTUTYTOB BOCTUTaHUS, Tak U CAaMOBOCMUTaHUS.

lMpumepHas cxema aHanu3a eocriumameJsibHoU pabomsbl Ha ¢hakynibmeme

1. AHanu3 LeneBbiX YCTaHOBOK

1.1 Hannuvne paboyenn nporpamMmmbl BOCMUTAHUA NO BCEM peanu3yembliM Ha
dakynbtete OMOIrT.

1.2 Hanunune yTBEPXOEHHOIO KOMMSIEKCHOrO KaneHAapHOoro niaHa BoCNuTaTenbHOM
paboThbl.

2. AHann3 unHAOpPMAaLMOHHOIO obecneyeHus opraHvsauuu U1 NpoBeaeHus
BOCNUTaTenbHOM paboThl

2.1 Hanuune [oOCTynHbIX Ana  obyyalWMXCss  MCTOYHUKOB  MHOpMaLmM,
coepxalmx nnaH BocnutaTenbHoOM paboThl, pacnMcaHne paboTbl CTyAeHYEeCKUX Krybos,
KPY>KKOB, CEKLIMIA, TBOPYECKMX KOMMNEKTMBOB U T.A4.

3. OpraHmsaums n nposegeHne BocnutaTensHon paboThl

3.1 OcHOBHble HanpasneHua BocnUTaTeNbHOW paboTbl B OTYETHOM roay,
MCNONb30BaHHbIE B HEW (popMbl M MeTodbl, CTENEHb AaKTUMBHOCTU oOOy4varolmnxca B
npoBeaeHUN MeponpuaTUIA BocnutTaTenbHON paboThbi.

3.2 [lpoBeneHne cTyaeHYecknx ectmBanen, CMOTPOB, KOHKYpPCOB W nMp., WX
KONMM4YeCTBO B OTYETHOM Y4eOHOM roay u cogepxartesfibHas HanpaBfieHHOCTb.

3.3 Yuactne obyvarowmxcsa M OLEHKa CTEMEHW MX aKTUBHOCTU B dpecTmBansx,
KOHKypCax, CMOTpax, COPEBHOBaHMAX PasfMyHOro yPOBHSI.

3.4 [octmxkeHna obydarolmxcs, yyacTBOBaBLIMX B hecTuBansx, KOHKypcax,
CMOTpax, COPEBHOBAHUAX Pa3fIMYHOrO YPOBHSA (KONMYECTBO MPU3OBbLIX MECT, OMMNIIOMOB,
rpamoT u np.).

3.5 KonuyectBo obyuatowmxcs, y4acTBoBaBLUMX B paboTe CTygeHYecKknx Knyobos,
TBOPYECKMX KOJNEKTMBOB, KPYXKKOB, CEKLUI M NP. B OTYETHOM y4ebHOM roay.

3.6 KonunyectBo obyvarowmxcs, 3a4eCcTBOBAHHbIX B PasfUYHbIX BOCNUTATESbHbIX
MEPONPUATUSX B KAYECTBE OPraHN3aToOPOB U B KAYECTBE Y4aCTHUKOB.

4. Torn atTectaunm BocnmtaTtenbHon paboThbl hakynbTeTa

4.1. BbinonHeHne B OTYETHOM roAy KarieHgapHOro nnaHa BocnutaTtenbHon paboThbi:
BbINOSIHEH MOSIHOCTbIO — MNEepPeBbINOSIHEH (C MpPMBEOAEHUMEM KOHKPETHbIX CBEeAEHUM O
NepeBbINONIHEHNM) — HEAOBBLIMOMHEH (C yKa3aHMEM MPUYUH HEBBLIMNOMHEHUS OTAENbHbIX
MEpPONPUSATUN).

4.2. Obuiee KonmyecTtBo 0bOyvarOLLMXCS, MPUHSABLUMX ydYacTMe B BOCMUTATEMbHbIX
MEpPONPUATUSIX B OTYETHOM Yy4ebHOM rogy.

4.3. Tpun Hanuuunm GaKTOB MNaCCMBHOMO OTHOLIEHWA  oby4awwmxcsa K
BOCNUTATENbHbIM  MEPONPUATUSAM: MNPUYUHBI MACCUBHOCTU U MPEANnoXeHns no ee
YCTPaHEHMIO, aKTUBHOMY BOBIIEYEHMIO 0ByYaoLWmMXCs B BOCNUTATENbHYHO paboTy.

4.4. [ononHuTenbHO B OT4eTe MOryT ObiTb npeacTaBfeHbl (MO PeLIeHnto
3amMecTuTensa gekaHa no BocnutatenbHon paboTe) cBeaeHnss 06 MHMLMATMBHOM y4YacTum
obyyarwmxca B BOCNUTATENbHbIX MEPONPUATUSAX, HE MPEeAyCMOTPEHHbIX KaneHAapHbIM
nnaHoM BocnuUTaTeNbHOM PaboTbl, O KOHKPETHbLIX 0OyYalLMXCS, MOKa3aBLUNX Hauny4lwme
pe3ynbTaThl y4acTusi B BOCNUTATENbHbIX MEPONPUATUAX U OpP.

Mpouegypa artrectauMm BoOcCNUTaTeNlbHOM pPaboTbl U BbINOJSIHEHUA
KarieHgapHoro nriaHa BocnutatenbHOW paboThl

OuyeHo4YHasi wKana: «yaooBNeTBOPUTENbHO» — «HEYAOBIETBOPUTENBHOY.

OueHo4YHbIe Kpumepuu:

1. KOnnyecTBEHHLIM — y4yacTue obyyalolmMxXcss B MEPOMPUATUSX KaneHO4apHoro
nnaHa BocnuTaTtenbHon paboTbl (ONiMMnMagax, KoHKypcax, ecTuBansax, CopeBHOBaHMAX
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n 1.n.), ydactne oby4varowmxca B pabote knyboB, cekumin, TBOPYECKMX, OOLLECTBEHHbIX
CTyAeHYeCKNX 06 beanHEHNIA.

BocnutatenbHass pabota npusHaeTcs yOoOBNETBOPUTENbHOM MPU  BbINOSIHEHUN
OAHOro U3 yCroBUM:

BbinoniHeHMe  3annaHWpoBaHHbIX  MeponpusaTMA no 6 13 7  HanpaBneHun
BOCNUTATENbHON paboThl

nnn

YyacTtue He meHee 80% obyyaroLmnXca B MEPONPUATUAX MO HE MeHee S5 HanpaBeHUaM
BOCnMTaTesnbHon paboTbl

nnn

OxBayeHo 100% obGyvawWmMxcs NO He MeHee 4 HanpaBfeHUAM BOCMUTaTElbHOW
paboThl

nnn

1. OxBaT He MeHee 50% obyyatomxcs B MeponpuaTnAX no 7 HanpasneHnam
BocnuTaTenbHON paboThl.

2. Hanuune gononHUTenbHbIX AOCTMXEHUI 0byYatoLmxcs (MHAMBUAYanNbHbIX UK
rpPynnoBbIX) B MEPONPUSITUSIX BOCNUTATENbHON HanpaBneHHOCTM BHYTPUBY30BCKOTO,
FOPOACKOro, PerMoHanbHoOro, MeXxpermoHanbHoOro, BCepOCCUNCKOro Umnm
MeXOyHapoaHOro YPOBHS.

2. KayeCTBEHHbI — OOCTMXEHUS OBy4valolMXcs B pasfiMyHbiX BOCMUTATENbHbIX
MeponpusaTUSX  (YPOBEHb  MeponpuATUS  —  MeXOYHapOOHbIW,  BCEPOCCUUCKUN,
permoHanbHbI, YHUBEPCUTETCKUNA, (paKynbTETCKUMK; CTaTyC ydacTusi obydaromxca —
npegcraBUTENM CTpaHbl, 06nacTu, By3a, akynbTeTa; Xapakrtep ydyactus obyyarowmxcs —
opraHu3aTopbl, UICNOMNHUTENN, 3pUTENN).

Cnocobbl nonyyeHusi uHgopmauuu Onisi npoeedeHUsi ammecmauyuu:
negarormyeckoe HabnwgeHve; aHanu3 nopTdonMo obyyarwmxcs 1M OOKyMeHTauuw,
noaTBepxaatLlen ux [OCTMXKEeHUs (rpamoT, AunnoMoB, 6narogapCTBEHHbIX MUCEM,
ceptudukatoB n np.); 6eceagbl ¢ obyvarWMMUCA, CTyOEHYECKUM aKTMBOM dpakynbTeTa,
npenogasaTtensamMu, NpMHMMAaKLWKMMK yYyacTue B BocnuTaTenbHoW paboTte, KypaTopammu
OCHOBHbIX  ObOpasoBaTefnbHbIX MNporpaMmMm;  aHkeTupoBaHue  obyvawowmxcs  (npu
Heob6XoOMMOCTM); OTYETbl KypaToOpoB CTyaeH4dyeckux rpynn 1-2 kypcoB (Mo BbiGOpy
3amecTuTensa JekaHa Mo BocnuTaTenbHon pabote M C  yy4eToM OCOBeHHoCTewn
dakynbTeTa).

UcmoyHuku nosyyeHuss uHgopmauyuu Onsi npoeedeHUsi ammecmauyuu:
YCTHble, TMWUCbMEHHbIE, JNEKTPOHHble (NO BbIOOPY 3amecTuTens AdekaHa Mo
BOCnuTaTenbHon paboTe 1 ¢ y4eToM 0COBEHHOCTEN dhakynbTeTa).

dukcayus pe3ysibmamoe ammecmayuu: OTPaxXalTCs B eXXerogHoM oTyeTe
3amecTuTens AekaHa no BocnuTaTenbHon paboTe (No peLleHnto 3amecTuTens AekaHa no
BOCNMTaTeNbHON paboTe — B LEeNOM No dakynbTeTy NN OTAENbHO N0 peann3yemMbim
HanpaBneHMsM NOAroTOBKM / CNeumnanbHOCTSM).
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KaneHaapHbIW NnaH BocnuTaTesibHOW paboThbl

YTBEPXOAKO

[exkaH dusmnyeckoro dakynoteta

OBumnHHMKOB O. B.

27.02.2025
KANNEHOAPHbIU MITAH BOCIMMUTATEJIbHOU PABOTbI*
Ha 2023/2024 y4yeOHbIN rog
YpoBeHb
MeponpuaTus
HanpaBneHue -
Ne - (dbenepanbHbIn,
BOCNMUTaTenNbH MeponpusiTue ¢ ykazaHuem ero Leneson HanpaBrneHHOCTHU CpoOKM BbINOJTHEHUS - UcnonHutenu
n/n - pervoHanbHbIN,
on paboTbl 3
YHUBEPCUTETCKUN,
¢hakynbTeTCKUMn)
o BonoHTepckun ueHTp BI'Y
[eHb foHopa CeHT46pb, anpenb PernoHanbHbIn P HEHTP
«[paButauuna»
. Otaen no BocnutaTesnbHoOl
MeponpuaTtns no NpounakTnke MexHaumoHarnbHbIX KOHIUKTOB CeHT46pb YHuBEpCcUTETCKUM pabore
[AyxoBHo- :
. o Otaen no BocnutaTesnbHoOl
1. HpaBCTBeHHoe | AkuMa «CHEXHbIN OecaHT» AHBapb PervoHnanbHbIn aGoTe
BOCNUTaHue paso
o BonoHtepckuit LeHTp BI'Y
MeponpusaTtns Knyba sonoHtepos BI'Y B TeyeHue roga PervoHanbHbIN
«lpaButaunsay
. Otaen no BocnutaTenbHoOl
lMpoBeneHne NHTeNNekTyanbHbIX BUKTOPUH B TeueHue roga YHUBEpCUTETCKUIN paBoTe
MeponpusaTus, nocesiLeHHble [IH0 conmaapHocTu B 6opbbe ¢ . Otaen no BocnuTaTenbHOI
porp W A Aap P 3 ceHTAbps YHMBEPCUTETCKUI A
Teppopu3mMom pabote
MpaxpaHcko- lMpoBeneHne kKOMMNeKca KPyrrbIX CTOMNOB U NeKunii No . Ynpaenexue no pabote ¢
o B TeueHuve roga YHUBEpCUTETCKUI
2. npaBoBoOe NPOTMBOAENCTBUNIO AKCTPEMUIMY U TEPPOPU3MY MOIOAEXKbEH
BOCNUTaHue . " " . OTaen no BocnutaTenbHOI
Kpyrnbinn cton "besonacHocTb B ceTn HTepHeT MapTt YHMBEPCUTETCKUI paBoTe
Cekuunmn KDprnan4eckom KNMHNKN Anpenb YHUBEPCUTETCKUIN KOpugmnyeckas knuHuka BI™
3. MaTtpunoTtnyeck | BoeHHO-cNopTMBHAZA uUrpa Ans NepBOKYPCHUKOB « 3apHuLa» CeHTa6pb YHMBEPCUTETCKUI Otgen no BocnuTaTtenbHOL
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oe BocnuTaHue pabote
MuTuHr, nocBsLLEHHbIN [IHI0 ocBOOOXAeHUs . BopoHexka oT . OTpen no BocnuTaTenbHOM
25 aHBaps YHuBEpPCUTETCKUI
HemeLUKO-haLLMCTCKMX 3aXBaTYNKOB pabote
. . OTgen no BocnmTaTenbHON
'ymMaHuTapHas nomoLlb BeTepaHam Maw PernoHanbHbIn
pabote
_ . . YnpasneHue no pabote ¢
YyacTtume B akumm "BeccmepTHbIn nonk" Man PervoHanbHbIN P P
MONOAEXbH
. o Otpen no BocnutatenbHOM
MeponpuaTtus, nocesiLeHHble [Hio Nobeabl Man PervoHanbHbIN A pabore
o BonoHTtepckun ueHTtp BI'Y
BornoHTepckue akuum B TeueHue roga PervoHanbHbIN
Okonornyeckoe «lpaButauunsa»
BOCnuTaHme - o BonoHTtepckun ueHTtp BI'Y
YyacTtne B MeponpuaTuax no 6rnaroyCTponcTay B TeueHue roga PervoHanbHbIN
«lpaButauunsa»
Mpas3gHWYHBIN KOHLUEPT, NOCBALEHHBLIN [IHI0 3HaHWI 1 ceHTs6ps YH1BEpPCUTETCKUN KynbTypHO-40OCYroBbIn oT4en
MeponpuaTtne B pamkax agantauum NepBOKYPCHUKOB o
porp P A . PBOKYP CeHT56pb YHuBepcuteTckui dakynbTeTh
«lMocBsLleHNe B CTYOEHThI»
Linkn obpasoBaTenbHbIX NeKUni Ans CTYAEHTOB B pamKax
NnoAroTOBUTENBHOM NPOrpaMmel K cpectusanto «NepBOKYpPCHUK — OkTs6pb YHUBEPCUTETCKUIA KynbTypHO-A0OCYroBbl oTAenN
2023»
KVIIBTVOHO PecTtuBanb «lMepBoKypcHMK — 2023» OkT6pb — HOSIOPb YHMBEPCUTETCKUI KynbTypHO-A0OCYroBbl oTAen
ec¥eTmZ<E-,)CKoe [Mpa3gHWYHbINA KOHLIEPT, NOCBSILLEHHbIN [IHI0 CTydeHTa Hosbpb YHMBEPCUTETCKUI KynbTypHO-A0OCYroBbl oTAen
. KynbTypHO-4OCYroBbIN oTAen,
BOCNUTaHue Y4yacTue Bo BCEPOCCMINCKOM MOSIOAEXHOM cbecTuBarne . _
Lol _ ®eBpanb depnepanbHbIi Otaen no BocnuTaTenbHOW
«Bcepoccuiickuin ctygeHueckun MmapadoH»
paboTte
MNpasgHuyHble MeponpuaTus «LLnpokas macneHmuay MapTt YHMBEPCUTETCKUI KynbTypHO-A0OCYroBbl oTAen
decTnBanb «YHUBEPCUTETCKAsS BECHa» Anpenb YHMBEPCUTETCKUI KynbTypHO-A0OCYroBbl oTAen
PectnBanb «O6nacTHasi BECHa» Anpenb PernoHanbHbIn KynbTypHO-A40CYroBbIn oTA€en
YyacTtue B oegepanbHOM MeponpuaTumn «Poccuiickas . - .
Man denepanbHbIii KynbTypHO-AOCYroBbl oTAen
CcTygeH4yeckas BecHa»
PectnBans 'O CeHTa6pb YHMBEPCUTETCKUIN CropTuBHbIN KNy6
AHKeTUpoBaHuWe CTYAEeHTOB No BMAaMm cnopTa CeHTa6pb YHUBEPCUTETCKUI CnopTuBHbIN KNy6
MexdakynbTeTckas YHuBepcuaga Hosi6pb — Mapt YHUBEPCUTETCKUIN CnopTuBHbIN KNy6
. . Otaen no BocnuTaTenbHOWM
dusnyeckoe BHyTpuBy3oBckui atan Yemnumonata ACCK Oekabpb — mapT YHuBepcuTeTCcKum A aGoTe
BOCMNUTaHMe P -
. . Otgen no BocnuTaTensHom
PervnoHanbHas YHuBepcmaga ®eBpanb - man PervoHanbHbIN paGote
. - OTaen no BocnuTaTtenbHOM
YyacTtue B dhegepansHom cnoptuBHom npoekte «ACCK.dect» Man denepanbHbIn A paGoTe
MpodeccnoHan | ArMTaunoHHasi KamnaHusi No NPUBIEYEHNo 00yYaoLLUXCH B o Otaen no BocnutaTenbHOWM
B TeueHuve roga YHuBEpCUTETCKUM
bHOE CTyOeHYeckue oTpsiabl pabote
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BOCMUTaHue TypHup Tpex Hayk [ekabpb degepanbHblin YnpasneHne no MHHOBaLNAM
- o OTgen no BocnmTaTenbHON
[eHb poccuiickoro cTyaeH4ecTBa AnBapb YHUBEPCUTETCKUN paBoTe
. o OTgen no BocnmTaTenbHON
«[JomallHas uenuHay» ctygeHyeckmx otpagos By Man YHuBEpCUTETCKUI paboTe

*MpumevdaHus:

1. O6LEeyHMBEPCUTETCKUIA KaneHaapHbIN NnaH AoMoNHAeTCs akynbTeTCKUMU MEPONPUATUSIMU N0 HanpaBneHnsiM BocrnuTaTenbHon paboThbl.
2. Mo peLueHnto y4eHoro coBeTa cakynbTeTa U3 KarneH4apHoro nnaHa mMoryT 6blTb U3bATbl OTAENbHBIE MepPonpUATUS HedakyNbTETCKOro YPOBHS (Mo

npeacTaBneHnto 3aMecTUTenNs AekaHa Nno BocnuTaTenbHoln paboTe).
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MpunoxeHue 8
AHHOTaumsa paboumx nporpamMmm gucUUNIuH (Moaynen)
B1.0.01. NMpoceccuoHanbHOe O6LEHNE HA MHOCTPaHHOM AA3blKe

O6Lwan TpyaAOEMKOCTb ANCUUNINHLI: 4 3.€.

AvcumnnuHa HanpaeneHa Ha OpMMpoOBaHME Crefyrwmx KOMNeTeHuun u
NHONKATOPOB UX AOCTUXKEHUS:

YK-4. CriocobeH rnpuMeHsmb COBPEMEHHbIE KOMMYHUKamMuUeHbIE MEXHO02uu, 8
moM  4qucrie  Ha  UHOCMpaHHOM(biX)  sA3bike(ax) Onsa  akadeMuyecko2o U
rpogbeccuoHaibHo20 83aumodelicmausi.

- YK-4.1. Bbibupaem Ha UHOCMpPaHHOM $i3blK€ KOMMYHUKamueHO rpuemsiemMbie
cmpameauu akadeMu4ecKo2o U rnpogheccuoHaibHo20 06WEeHUs.

- YK-4.5. Bnaleem uHmezpamueHbIMU KOMMYHUKamMUuU8HbIMU YMEHUSIMU 8 YCMHOU U
MUCbMEHHOU UHOSI3bIYHOU peyu 8 cumyauusix akademu4yeckoao U rpogheccuoHailbHO20
obuweHus.

Mecto y4ebGHOM AucuunnuHbl B CcTpyktype OIlOIM: yyebHaa agucumnnuHa
MpodeccnoHanbHoe obLeHne Ha MHOCTPaHHOM SA3blKe OTHOCUTCS K 06593aTenNbHON YacTw,
dopmupyemon y4acTHnkamm obpasoBaTesnbHbIX OTHOLWeEHW 6noka b1.

Llenu n 3agayum yye6Homn AUCLUUNIIUHDI

Llensimu oceoeHusi y4ebHoU OucyurniuHbl S611sIKomcs:

- MOBbLILWEHNE YPOBHS Brad€HWUsi MHOCTPaAHHbIM  S3bIKOM, [OOCTUrHYTOrO B
Gakanaspuarte, oBnageHne MHOA3bIMHOM KOMMYHUKATUBHOM KOMMETEHUMEN Ha YpOBHE
B1+ (B2) aona peweHuss KOMMyHUKaTUBHbIX 3adady B y4ebHO-no3HaBaTenbHOM WU
npodpeccnoHanbHon cepax obLueHus

- obecneyeHne OCHOB Hay4yHOro OOLLEHUsI U UCNONb30BaHUS WMHOCTPAHHOMO S3blKa
Ans camoobpasoBaHns B BbIOpaHHOM HanpaBrieHnn

3adayu y4ebHoU OuCyUrIUHbI:

pasBuUTNE YMEHNI

- BOCMpUHMMaTb Ha CIyX U NOHMMaTb COAEPXXaHUe ayTEHTUYHbIX NPodeccMoHanbHo-
OPVEHTUPOBAHHbLIX  TEKCTOB MO 3asiBNEeHHOW npobnemartuke (nekuuun, BbICTYNNEHUS,
YCTHbIE€ Npe3eHTauun) 1 BbiAeNATb B HUX 3HaUYMMYo/3anpalumBaemyro MHopMaL Mo

- MOHUMAaTb CoAepXaHue ayTeHTU4YHbIX MNpPOoeCcCMoHaNIbHO-OPUEHTUPOBAHHBIX
Hay4HbIX TEKCTOB (cTaTbs, pedpepart, aHHOTauusA, Te3nucCbl) W BbIAENSATb U3 HUX
3Ha4MMyto/3anpalumsaemMyo MHpopmaumio

- BbICTYNaTb C YCTHbIMUX Mpe3eHTauMsiMm No TemMme UccrneaoBaHus, cobnogasi Hopmbl
peyeBoro aTUKeTa, 3agaBaTb BOMPOCHI U OTBEYaTb HA HUWX, BbiCKasbiBaTb CBOE MHEHWE,
npM HeobXoOMMOCTM UCNONb3ysi CTpaTerMm BOCCTaAHOBMAEHMs cOoA B npouecce
KOMMYHMKaLmm (nepecnpoc, nepedpasnpoBaHme 1 ap.)

- KpaTKO m3naratb OCHOBHOE COAEepXXaHWe Hay4YHOro BbICTYMMEHUS; KOPPEKTHO (B
cogepXaTenbHO-CTPYKTYPHOM, KOMMO3ULUMOHHOM U A3bIKOBOM MNyiaHe) ohopmMnaTb crangbl
npeseHTaumm

dopma NPoOMeXXyTOYHOM aTTeCcTaLlumn — 9K3aMeH.

B1.0.02 dunonoruyeckoe obecneyeHmne npodreccMoHanbLHON AEeATENbHOCTHU

O6Lwaga TpyaoeMKoCTb ANCUMMANHBI 2 3.e.

AuncumnnuHa HanpasneHa Ha hopMMpoBaHue CrieayoLmMx KOMNeTeHUNN N
NHONKATOPOB UX AOCTUXKEHUS:

YK-4. CnocobeH npumeHsimb COBPEMEHHbIE KOMMYHUKamueHble MexXHOo02uu, 8
momMm  4ucsie  Ha  UHocmpaHHOM(bIX)  A3blKe(ax), Ons  akad0emu4yeckozo U
rnpogheccuoHaribHo20 83aUMOOelicmeuUsi.
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- YK-4.1. Boibupaem Ha 2ocyOdapcmeeHHOM 513biIKe KOMMYHUKamueHoO rpuemsiemble
cmpameauu akadeMu4eckoe2o U rnpogheccuoHaribHo20 0buWeHus.

- YK-4.2. Ucnonb3yem uHgOpMayuOHHO-KOMMYHUKaUUOHHbIE mMexHosioauu npu
rnoucke  Heobxodumol  UHopmayuu 8  rpouecce  peweHus  cmaHOapmMHbIX
KOMMYHUKamueHbIx 3adady Ha 20cydapcmeeHHOM si3biKe.

- YK-4.3. Ymeem secmu ycmHbie 0eriogble repeao8opbl 8 npoyecce
rnpogheccuoHarbHo20 83aumodelicmausi Ha 20cy0apcmeeHHOM 5i3blke PQ.

- YK-4.4 ApeyMmeHmupo8aHo U KOHCMpPYKMUBHO omcmaugaem ceou rno3uyuu u udeu
8 akademMu4ecKux u npogheccuoHarbHbIX OUCKYCCUsIX Ha 20CcydapcmeeHHOM si3bike P®.

- YK-4.5. Bnadeem uHmezapamueHbIMU KOMMYHUKaMUBHbIMU YMEHUSIMU 8
pPasnuYHbIX cumyayusix akalemuyeckoa0 U rnpogheccuoHaribHo20 obweHus, adanmupysi
peyb, cmurb 0bWEHUS U S3bIK XXeCmo8 K cumyauyusim 83aumModelicmeus.

- YK-4.6. Ymeem cocmaernsme u pedakmuposame rpogeccuoHaribHO
OpUeHmMuUpoB8aHHbIe MeKCMbI, a makxe akadeMudyeckue mekcmsl (peghepamei, 3cce,
0630pbIl, cmambu u m.o.).

MecTo yuyebHOM ancunnnuHbl B cTpyktype OlMOI: yyebHas ancumnnmnHa
«dunonormnyeckoe obecneveHme NPodeccmoHanbHON AeATENBHOCTU» OTHOCUTCA K
obsi3aTtenbHOM YacTn, POPMUPYEMON y4acTHUKaMm obpasoBaTefibHbIX OTHOLWEHMI Boka
B1.

Llenu n 3agayum y4yeb6HOM AUCLUUNIIUHDbI:

Llensimu oceoeHusi y4ebHoOU OucyuniuHbl 651s0mcs:

- OBrageHne KOMMYHUKaTUBHbIMU TEXHOMOrMAMU, UCNOSb3YyeMbIMU B
npocdeccuoHanbHON AeATENbHOCTMY;

- N3yveHne MeToAoNormmM ryMaHMTapHOM Haykn 1 cnocoboB ee NpUMeHeHUs Ansg
peLueHnsa npodeccrmoHasnbHbiX Npobnem.

3adayu y4ebHoU OucyunuHsbI:

- YyKpenneHme y CTyQEHTOB YCTOMYMBOIO WHTEpeca K KOMMYHWKaTMBHbBIM
TEXHOMOMMAM U MPUMEHEHNIO COOTBETCTBYHOLUMX 3HAHWA B  aKageMUyYeckon U
npodeccnoHanbHON AeATEeNbHOCTH;

- (bOpMMpPOBaHNE YMEHUS BbICTpamBaTb MPOrHOCTUYECKNE CLEeHapun n Moaenu pas-
BUTUS KOMMYHUKATMBHbIX CUTyauWin (OEenoBbiX MNEperoBOpoB, COBELAHUN, HayYHbIX
CEMUWHApPOB, NPeCcCc-KOHMepEeHUUIN, MEXAYHAPOAHbIX HAy4YHbIX 1 BU3HEC-OpPyMOB).

- OCBOEHME HOPM W NEKCUMKM PYCCKOro NUTEPATYpPHOro sA3blka MPUMEHMUTENbHO K
akageMmnyeckom n npodeccnoHanbHoOn AeaTenbHOCTH;

- ¢opMMpOBaHNE HaBblka KOPPEKTUpoBaTb COOCTBEHHYIO MNpPOdeCcCUOHanbHYo
AEeATEeNbHOCTb C y4eToM TpeboBaHUM A4enoBOr N akageMnUyYeckon KOMMYHUKaLMK, a Takke
OPWEHTUPOB N HOPM, HanaraemblX COBPEMEHHOW KyNbTYypPOW.

dopma NpoMeXXyTOYHOM aTTecTaLuum — 3a4er.

B51.0.03 Teopusa u npakTUKa aprymMmeHTaLum

O6Lwaga TpyaoeMKoCTb ANCLMMINHBI 2 3.€.

AucunmnnuHa HanpaereHa Ha QOpPMUPOBaHUE Crefywmx KOMMeTeHUnn wu
WMHOMKATOPOB MX OOCTUXKEHUS:

YK-1. CnocobeH ocyuwecmensamb KpumuyYeckul aHanu3 npobnemMHbix cumyauul Ha
OCHOBe cucmeMHo20 nodxoda, ebipabamesieame cmpameauro 0eticmeaud.

- YK-1.1. Onpedensiem npobenbi 8 uHgopmayuu, Heobxodumol Ons peweHus
npobremHou cumyauyuu.

- YK-1.2. Kpumu4yecku oueHusaem HaleXHOCMb UCMOYHUKO8 UHQOpMayuu,
pabomaem ¢ npomuesopeyvusoli uHghopmayuel u3 pasHbIX UCMOYHUKOS.

- YK-1.3. Paccmampusaem 803MOXHble eapuaHmbl peuweHusi 3ada4qu, oueHusas
docmouHcmea u Hedocmamku.
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MecTto yye6HOM AucuunnuHbl B cTpykType OMOI: yyebHaa ancuunnuHa Teopusa
M NpakTMKka aprymMeHtauum OTHOCUTCA K obsisaTtenbHOM 4Yactu, dopmMumpyemMmon
yyacTHMKamu obpasoBaTenbHbIX OTHOLWEHU 6noka b1.

Llenu n 3agayum y4ye6HOM AUCLUNIIUHDI

Llenb usyyeHusi y4ebHOU OUCYUNIUHBI:

- (opmMuMpoBaHWE LESIOCTHbIX MpeAcTaBneHnn O 3apoXOeHUUM W pasBUTUM
¢MNoCcodCKOro 3HaHus;

- ycBoeHuMe 0asoBbiX MOHATMMA W KaTeropuin cunocodckon mbicnn, BbipaboTka
YMEHUN CUCTEMHOIO M3MOXEHUST OCHOBHbLIX Mpobnem TeopeTnyeckon dunocogun,
CrnocoBCTBYHOLWMX (POPMMPOBAHNIO MUPOBO33PEHYECKON NO3ULMMN.

OcHo8HbIMU 3aldadamu y4ebHoU OuCYUNIUHbI S8/ISIIOMCS:

- pasBuTUE Y CTYQEHTOB MHTEpeca K pyHAaMeHTanbHbIM OUIIOCO(CKUM 3HAHUSM;

- YCBOEHMEe CTygeHTamu npoBnemMHOro cogepXaHusi OCHOBHbIX (OUITOCOGCKMX
KOHUEeNnuun, HanpasfieHWn W LWKos, oBnageHne uUnocodckum KaTeropmarnbHbIM
annapatoM C LUenbl pasBUTUA MUPOBO33PEHYECKUX OCHOB MNpOodecCnoHaribHoro
CO3HaHUS;

- hopMmnpoBaHNE y CTYAEHTOB 3HAHUMA O COBPEMEHHbIX omMnocodckmnx npobnemax
ObITMA, NO3HaHUSA, YenoBeka 1 obLlecTsa;

- pasButMe Yy CTYOEHTOB  CrOCOBHOCTM  UCMONb30BaTb  TeopeTudeckue
obwedumnocodckne 3HaHUA B NpodheCcCUoHaNbHOM NPaKkTUYEeCKON AEATENBbHOCTMW.
dopmMa NpomMeXXyTo4YHOM aTTecTaLuum — 3a4er.

B51.0.04 MNpoeKTHbIN MeHeMKMEHT

O6waga TpyaoeMKoCTb ANCUMMINHBI - 2 3.e.

dvcumnnuHa HanpaeneHa Ha GOpMUpOBaHME Crefyrwmx KOMNeTeHUun U
NHONKATOPOB UX AOCTUXKEHUS:

YK-2. CnocobeH onpedernsmb Kpye 3adady 8 paMkax nocmaesieHHoU uenu u
8blbupambe ornmumarsibHble crocobbl UX peweHus, ucxods u3 delcmeyrouux npasosbIx
HOPM, UMEIOUWUXCS pecypcos U o2paHuYeHuU:

- YK-2.1. ®opmynupyem KOHKPemHyt, creyucbudHyro, UsmMepumMyro 80 epeMeHu U
rnpocmpaHcmee Uesb, a makxe ornpederisiem GOPOXHY Kapmy 08UXEHUS K Ueriu, UCX00s
U3 UMEKWUXCS pecypcos u oepaHu4deHud.

- YK-2.2. Cocmaensgem uepapxudeckyro cmpykmypy pabom, pacrnpedensem o
3adayvyam puHaHcosble U mpydoebie pecypchbl, ucronb3yem akmyarbHoe [10.

- YK-2.3. lpoekmupyem cmemy u 6rodxxem rpoekma, oueHusaem 3ghghekmusHOCMb
pe3ynbmamos rnpoekma.

- YK-2.4. Cocmasnsiem mampuuy omeemcmeeHHOCMU U Mampuuyy KOMMYyHuUKkauyuul
rnpoekma.

- YK-2.5. Ucnonb3yem aubkue mexHomoauu Ons peanu3ayuu 3adad C
U3MEHSIIOUWUMUCS 80 8peMEHU rnapamempamul.

Mecto yuyeb6HOM paucumnnuHbl B cTpyktype OIOIM: yuyebHaa aucuunnuHa
lMpoekTHOe ynpaBneHne OTHOCUTCS K 00si3aTenbHOM YacTn, OPMUPYEMON YyHaCTHUKaAMM
obpasoBaTenbHbIX OTHOLWEHUN 6noka b1.

Llenu n 3agayum y4yebHon ANCLUUNIUHDbI:

Llenu u3y4yeHusi QucyunnuHsbi:

- Nony4eHne 3HaHMM 0 PYHKUMUSAX U METOAAX ynpaBrneHns npoekTamu;

- 0byyeHe NHCTPYMEHTaM ynpaBreHusi NPoOeKTaMu;

- paclwmpeHne 3HaHWUN 1 KOMMETEeHUUN CTYAEHTOB Mo npobnemaTnke coumanbHOro
noBeAeHus, NMAepCcTBa, CamopasBUTUS, YIPaBNeHNa pasBuTUeM KOMaHAbI.

3adayu y4yebHoU OuCyUMNIUHbI:

- N3y4eHne OCHOB BOOOMNAOHOMO U UTEPATUBHOMO YNpaBneHnsa npoekTamu,
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- NPUBUTME HABbBIKOB LenenosniaraHus, MCcnonb3oBaHus MMOKOro MHCTpyMeHTapus,
OuUeHKN 9P EKTUBHOCTN NMpoeKTa.

- YCBOEHMEe 0OyYaloLMMUCA Pa3fIMYHbIX MHCTPYMEHTOB YNpaBfeHWs MpoeKkTamu:
nepapxu4ecKkon CTpPyKTypbl paboT, MaTpul OTBETCTBEHHOCTU U KOMMYHUKaUUKW, CMETbI U
GrookeTa npoekTa, oueHkn 3hPeKTUBHOCTU NpoekKTa.

dopmMa NPOMeXyTOYHOM aTTecTaLumm — 3a4eT C OLLEHKOMN.

B1.0.05 UcTtopusa Poccn B MUPOBOM UCTOPUKO-KYSTbTYPHOM KOHTEKCTE

O6Lwaa TpyAOEMKOCTb ANCUMUMNINHBI - 2 3.e.

AuvcuunnuHa HanpaseneHa Ha hopMmnpoBaHue CrieyroLmMxX KOMNEeTEHLNN U
NHONKATOPOB UX AOCTUXKEHUS:

YK-5. CrniocobeH aHanusupogams U y4umbigames pa3Hoobpasue Kyribmyp 8
rpouyecce MexXKyrbmypHo20 e3aumodelcmeusi

- YK-5.1. AHanusupyem saxkHelwue udeosioau4eckue U UeHHOCMHbIE CUCMEMBbI,
cghopmuposaswiuecs 8 xode ucmopu4yeckoao pazsumusi; 060CHoO8bIsaem akmyasibHOCMb
UX UCob308aHUs Npu coyuansHOM U fpogheccuoHaribHOM 83aumodelicmeauu.

- YK-5.2. Bobicmpausaem couuasibHoe rpogheccuoHaribHoe e3aumodelicmaue ¢
y4yemom ocobeHHocmel OCHOBHbIX (hOpPM Hay4YHO20 U pesluauo3HO20 CO3HaHUsl, 0enoeol
u obwel Kynbmypsl npedcmasumersiel Opyaux 3MHOCO08 U KOHgheccul, pas3udHbIX
coyuarbHbIX 2pynr.

- YK-5.3 Obecrneyusaem co3daHue HeOUCKpUMUHaUUOHHOU cpeldbl 8 rpouecce
MEXKYbMmYpPHO20 83aumMooelicmaus.

MecTto yuyeb6HoM ancumnnnuHbl B cTpyktype OMNOI: yyebHaa gucumnnuHa
NcTopust Poccun B MUPOBOM MCTOPUKO-KYNIbTYPHOM KOHTEKCTE OTHOCUTCA K 06a3aTenbHON
yacTtu , hopmMmpyemMon ydacTHMKaMmn obpasoBaTenbHbIX OTHOLWEHW 6rioka b1.

Llenu n 3agayum y4yebHOM AUCLUNIUHDI

Llensimu oceoeHusi y4ebHoU OucyurniuHbl 671si0mcs:

-chopmMmpoBaTh Yy CTYAEHTOB NpeAcTaBieHne O KyJibTYPHO-CUCTOPUYECKOM
cBoeobpasum Poccumn, ee Mecte B MMPOBOW 1 €BPOMNENCKON LIMBUNN3ALMUN;

-chopmMmMpoBaTh CUCTEMATU3NPOBAHHbIE 3HAHNSI © OCHOBHbIX 3aKOHOMEPHOCTSAX U
0COBEHHOCTAX BCEMMPHO UCTOPUYECKOrO NpoLecca;

- BbipaboTka HaBbIKOB NONy4YeHns, aHanmsa n 06006LeHNsT MICTOPUYECKON
MHopMauuu.

3adayu y4ebHoU OucyunuHsbI:

- 3HaHME ABMXYLLMX CUN M 3aKOHOMEPHOCTEN NCTOPMYECKOrO npoLiecca,

PopMMpOBaHNE NOHUMAHNS MHOroobpasuns KyrnbTyp U LMBUNU3aLUIA, B NX
B3aMMOOENCTBUN, MHOrOBapPMaHTHOCTM MCTOPMUYECKOro NpoLecca, BoCnuTaHue
TONEPaHTHOCTU;

- bopmupoBaHme rpaxxgaHCTBEHHOCTM M NaTPUOTU3MA;

- BOCMMTaHME YyBCTBaA HaLMOHaNbHON ropaocTy.

dopma NnpomMeXXyTOYHOM aTTecTauum - 3ayer.

B1.0.06 CoBpeMeHHble TeOp1UU U TEXHOJOTUU PasBUTUA JIMHMHOCTHU

O6wasa TpyaoemMKoCcTb ANCUMMINHBI 3 3.€.

AuncumnnuHa HanpaeneHa Ha OPMUpPOBaHNE CrieQyOLNX KOMNETEHUNI U
WNHAMKATOPOB NX OOCTUXKEHWUS:

YK-3. CriocobeH opeaHu3o8bieame U pyKogooums pabomoti KoMaHObI,
8bipabamabigasi KOMaHOHYO cmpameautro 0711 00CMUXXeHUS nocmasneHHou yesnu
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- YK-3.1. Boipabambigaem KOHCMpyKmMuUe8Hble cmpameauu U Ha UX OCHoge
gopmupyem komaHOy, pacrpedenisem 8 Hel posiu Orisi 00CMUXXEeHUS TocmassieHHoU
uenu.

- YK-3.2. lNMnaHupyem u koppekmupyem pabomy KoMaHObI C y4emomM UHMEPECOS,
ocobeHHocmeu rnogedeHusi U MHeHUU ee 4YrieHo8, pacripedesisem rnopyyeHus u
Oernieaupyem roJIHOMOYUS YrieHaM KoMaHObI 0511 O0CMUXXEHUSI rnocmaeieHHoU Uesu.

- YK-3.3. Paspewaem KOHGIUKMbI U TpomueopeYus rnpu des108om obuweHUU 8
KoMaHOe Ha OCHO8e y4Yema UHMepeco8 8CeX CIMOPOH.

- YK-3.4. OpeaHu3yem u pykogoOum OucKyccusiMu rno 3adaHHou meme u
obcyxdeHuem pe3yribmamos pabomel KOMaHObI € fpusriedyeHuem rnocriedogamenel u
orrnoHeHmMos paspabomaHHbIM UJEsIM.

- YK-3.5. Nposisnssiem nudepckue u KoMaHOHbIe kKadecmea, ebibupaem
ornmumaribHbIU cmusib 83auModelicmeusi Nnpu op2aHu3ayuu u pykoeodcmee pabomodu
KOMaHObI.

YK-6. CriocobeH onpedesnissimb U pearnu3osbieams ripuopumemsl cobcmeeHHoU
dessmesibHOCMU U €rocobbl ee cogepuwieHCMa8o8aHUs Ha OCHO8e CaMOOUEHKU

- YK-6.1. OyeHusaem ceou 5lu4HOCMHbIe pecypchbl, onmumarsibHO UX UCrofib3yem
01151 yCrewHoe0 8bINOIHEHUS NMOPYyYEHHO20 3adaHusl.

- YK-6.2. CamocmosimeribHO 8bisigrisem Momuebl U cmumMyribl 051 caMopal3sumusi,
onpedesisem peanucmuyHbie uesu u rnpuopumemsl npogeccuoHasribHo20 pocma,
criocobbl cogepuieHcmaogaHusi cobcmeeHHoOU dessmesibHOCMuU Ha OCHOB8E caMOOUEHKU 10
8bI6pPaHHbIM KPUMEPUSIM.

- YK-6.3. Boicmpausaem a2ubkyro rnpogheccuoHasibHy mpaekmopuro, UCrosb3ys
UHCMpyMeHmMbI HerpepbisHO20 06pa3oeaHusi, ¢ y4emom 3adady camMopa3eumus,
HaKorIeHHo20 orbima rpogheccuoHasibHol 0essimesibHocmu U OUHaMUYHO
usMeHsiruwuxcs mpebosaHuli pbiHKa mpyoa.

- YK-6.4. Peanusyem npuopumemsi cobcmeaeHHoU desimerisHoCmu, 8 mMmoM yucrie 8
YCr108USIX MOBbILWEHHOU CII0XKHOCMU U HeornpedesieHHOCMU, KOppekmupys rraHbl U
€rocobbl UX 8bIMNOMIHEHUS C yHEemOM UMEUUXCS PECYPCO8.

MecTo yuyebHOM gucuunnuHbl B cTpykType OlMNOI: yyebHas ancumnnmna
«CoBpeMeHHble TEOPUM N TEXHOMNOTUN Pa3BUTUSA JIMYHOCTUY OTHOCUTCS K 06A3aTenbHON
yacTtun, hopmMmpyemMon y4acTHMKaMmn obpasoBaTenbHbIX OTHOLWEHMIA 6rioka B1.

Llenu n 3agayum y4ye6HoM AUCLUUNIIUHDI

Llensimu oceoeHus1 y4ebHOoU OucyurniuHbl S611sIKOMCS:

- bopmmnpoBaHme y MarmcTpaHToB CUCTEMaTU3NPOBAHHBLIX HAaY4YHbIX NPeaCTaBEHUN,
NPaKTUYECKNX YMEHUA N KOMMNETEHLMI B 0611aCTV COBPEMEHHbIX TEOPUIA NTIMYHOCTU U
TEXHOMNOrnn ee pasBuUTUS.

3adayu y4ebHoU OucyunuHsbI:

- YCBOEHWE MarmctpaHTaMm CUCTEMbI 3HAHU 06 COBPEMEHHbLIX TEOPUSIX NIMYHOCTU U
TEXHOMNOrNAX ee pasBMTUSA Kak 0611acTn NCUXONOrMYeckon Haykn, O NpUKIagHoOM
XapakTepe 3TuX 3HaHun B obnactu nx byayLien npodeccmoHanbHon OeaTenbHOCTH;

- (hopmupoBaHme y CTyqeHTOB YMEHWIA, HABbIKOB U KOMMNETEHLMIA, HanpaBneHHbIX Ha
pasBMTME U cCaMopasBUTUE NIMYHOCTU NpodheccnoHana;

- YKpenneHune y obyyatoLmxcs nHTepeca K rnybokomMy v getanbHOMY U3yYeHMto
COBPEMEHHbIX TEOPUIN NINYHOCTN N TEXHOSOTUI ee Pas3BUTUS, NPAKTUHECKOMY
NPUMEHEHMIO NOMNYYEHHbIX 3HAHUIN, YMEHWUA N HaBbIKOB B LieSiiX COBCTBEHHOIO pPa3BuTus,
npodeccuoHanbHOM camopeanu3aumm 1 CaMmoCOBEPLLEHCTBOBAHUS.

dopma NnpoMeXXyTOYHOM aTTecTaLuum — 3a4er.

B51.0.07 ®u3unka aaepHbIX peakTopoB

Ob6wasa TpyaoeMKoCTb ANCUMMNNHBI 4 3.e.
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OucumnnuHa HanpaereHa Ha OPMUPOBAHWE CredyloLwwmMx KOMNeTeHUMn U
NHONKaTOPOB UX AOCTUXKEHUS:

Or1K-2. CriocobeH rnpumeHsimb cospeMeHHble Memodbl uccrie0o8aHus, oueHusamep
u npedcmasnsime pe3yribmamsl 8bINOSIHEHHOU pabomel.

- Ol1K-2.1. 3Haem ¢pu3u4eckue 0CHOB8bI UCMosb308aHUsI A0epHOU dHepauu.

- OlIK-2.2. lMpumeHsiem coepeMeHHblIe MemoObl uccredo8aHusi Xxapakmepucmuk
A0epHbIX yCcmMaHOBOK.

[1K-3. CrocobeH Kk co30aHu0 meopemuyeckux U mamemamuyeckux mooered,
onucklgaroWux uU3UKYy KUHemu4yecKkux sefieHul Uunu rpoueccbl 8 peakmopax,
ycKopumernsix.

- [1K-3.4. SHaem npuHyun pabomsel U cocmas s10epHo20 peakmopa, mpebosaHus,
npeonsieriseMble K MmernsioHocumerssiM, peakmopHbIM MamepuanaM U UX OCHO8HbIe
XxapakmepucmukKu.

- [1K-3.5. 3Haem ¢busudeckue 0CHO8bI U MPUHUUIbI yrpasieHUsi peakmopoM.

MecTto yuyebHoM gucumnnuibl B cTpyktype OIMOIT:

YyebHasa aucumnnnHa oTHOCUTCS K obasaTenbHon Yacty bnoka 1.

Llenv n 3agayum yye6HOM AUCLUNSIUHDI

Llensmu oceoeHusi yuebHoU OucyurniuHbl S16115H0MCS:

-U3y4UTb OCHOBHbIE TMOHATUS W onpefeneHna QU3NKN anepHbIX peakTopos,
npuobpecT HaBblkM BblBOAA YPaBHEHMMW, OMUCHIBAKOWMUX pusMyeckue npoueccobl B
AOEepHbIX peakTopax.

3adayu y4ebHoU AucyunuHbI:

- OCBOUTb OCHOBHbIE MOHATUSA U onpeaeneHns PuU3nkn SaepHbIX peakTopos;

- OCBOUTb NMOHATUS CTaUMOHapPHbIX U HECTauMOHapHbIX NpoueccoB B AJY,

- OCBOMTb MpuHUMNbI BbiBoAa AuddepeHumnanbHbIX YpaBHEHUW pacnpeneneHuns
NAOTHOCTN NOTOKA HEMTPOHOB, TeMnepaTypbl, SHEProBblAENEHNS;

- 3HaTb M NOHMMATb CMbICI YypaBHEHUS1 BO3pacTa, a TakkKe OCBOUTb NpUMEHEHUe
ero 4ns pacyeTa nosnen aHeprosblaeNeHuns;

- 3HaTb 3PP EKTbI U KOIPPULMNEHTBI PEAKTUBHOCTH.

dopma NpoMeXyTOYHOM aTTecTaLlum — dK3aMeH.

B1.0.08 TexHMYeCKUN aHIMUNUCKUN A3bIK

Ob6wasa TpyaoeMKoCTb ANCUMMNNHBI 4 3.e.

OvcumnnuHa HanpaeneHa Ha QOpPMUPOBaAHWE Criedylowmnx KOMMEeTEHUMA 1
NHONKATOPOB UX AOCTUXKEHUS:

OrIK-1. CnocobeH opmynupoeame uenu u 3adadu uccriedosaHus, 8bibupamb
Kpumepuu OUEHKU, 8bIS8Nsimb Npuopumemal peweHuss 3adad.

- Ol1K-1.2. [demoHcmpupyem memodorioaudeckue npobrembl, 803HUKaOWUe Ha
pasHbIX amarnax pa3gumusi HayKu U gQbU3UKU.

MecTto yuyebHon gucumnnuHbl B cTpyktype OIMOIT:

YyebHasa aucumnnuHa oTHOCUTCS K oba3aTenbHon Yactm bnoka 1.

Llenn v 3apauv yueb6HOM AUCLUUNIUNHBI

Llensamu oceoeHusi y4ebHoU OucyurniuHbl S6715HMCs:

- MOBbILWEHNE YPOBHSA BRageHWss WHOCTPAHHbIM A3bIKOM, AOCTUTHYTOrO B
GakanaBpuate, U1 oOBnageHne oby4alLMMUCA  UHOSA3BIMHOW  KOMMYHUKaATUBHOM
KoMneTeHuMen Ha ypoBHe B1+ — B2 ons peleHMs KOMMYHUKATUBHbIX 3a4ad B ydYebHo-
no3HaBaTenbHOM (akagemuyeckon) cdepe oblieHus, a Takke ana obecnevyeHusi OCHOB
npocdeccrnoHanbHOro obLeHnsa B TeEXHNYEeCKomn ciepe.

3adayu y4ebHoU OucyunuHbI:

- pasBuTUe yMeHu ayaumpoBaHUS Kak peuenTUBHOro Buaa MHOSA3bIYHOW peyeBOow
AEATENbHOCTM, B  YaCTHOCTM  YMEHUMN  M3BIIEYEHUss  OCHOBHOIMO  COAEepXKaHus
MPOCIyLLIAaHHOrO TeKCTa ANns MOCneaytowero Ucnonb3oBaHns B KadecTBe CTMMyna Ons
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obcyxpgeHna npobnem aktyanbHoW Ana obydarowmxca y4yebHO-no3HaBaTenbHOW U
ByayLien npogeccnoHanbHON AEATENBHOCTMY;

- pasBUTUE YMEHUM YTEeHUS KakK peuenTUBHOIO BMOA MWHOSA3LIYHON peyeBOon
AEATENbHOCTU, B 4YaCTHOCTUM YMEHUA TMOMCKOBOrO UM  M3yyalollero uYTeHuss ans
MCNONb30BaHUA NONYYEHHOM MHPOPMaLMN B Y4EOHbIX LiensiX;

- pasBuUTME T[OBOPEHUS KaK MPOAYKTMBHOIO BMOA WHONA3BbIMHOW pedYeBomn
AeATenbHOCTM B Mpouecce  MNOopoXOEeHUA  BbICKa3blBaHUA  MOHOJSIOTMYECKOrO U
Anarnornyeckoro xapakrepa no nsyvdaemon npobnemartuke;

- pas3BUTUE YMEHUN MHOA3bIYHON MUCbMEHHOWN peyn.

PopmMa NPOMEXYTOYHON aTTeCTaLumMm — 3a4ET C OLEHKOMN.

B1.0.09 UcTtopusa n metoaonorua pUnku

O6wasn TpyaA0EMKOCTb ANCUMUNINHDI 2 3.€.

OvcumnnuHa HanpaeneHa Ha QOPMUPOBaAHWE Criedylowmnx KOMMEeTEHUMA 1
MHONKATOPOB X AOCTUXKEHUS:

OrIK-1. CnocobeH opmynuposame uenu u 3adadyu uccriedoeaHus, ebibupampb
Kpumepuu OUEHKU, 8bISi8NsiMb npuopumemal peweHusi 3aday

- Ol1K-1.1. 3Haem amaribl cmaHo81eHUs, hopMUpPO8aHUS U pa3eumusi (hU3UKU KaK
HayKu, OCHO8Hble Memodosioaudeckue MpuUHYUbl husudeckoao uccrnedosaHusi, Hay4YHbll
nodxod K rO3HaHU Mupa, omoensimb €20 Om [cesOoHay4YHoU U aHmuHay4YHou
demazoauu.

- OlIK-1.2. JemoHcmpupyem memodorioaudeckue rnpobrieMbl, 803HUKaOWUe Ha
pasHbIX amarnax pa3gumus HayKu U ¢bU3UKU.

- OfIK-1.3. Bnadeem ocHoeamu npobnem passumusi U3UKU, HaebikaMu
8bl0esieHUs1 Ha KaxxO0M amarie 3moz2o pa3sumusi Memod0osI02UHECKUX acriekmos.

Or1K-2. CriocobeH rnpumeHsmb co8peMeHHbIE MemMOObI uccrie0o8aHus], oueHU8amp
u npedcmasnsime pe3ysibmamsl 8bINoSIHeHHOU pabomel.

- OlIK-2.4. BnaGeem Ha8bIKOM OcCywiecmerneHusi 8bibopa u co30aHusi Kpumepues
OUEHKU uccriedosaHull.

MecTo yuyebHOM ancumnnuHbl B cTpykType OMNMOI:

YyebHasa aucumnnmuHa oTHOCUTCS K oba3aTenbHon Yactm bnoka 1.

Llenu n 3agayum y4yebHOM AUCLUNIIUHDI

Llenamu oceoeHusi y4ebHOU OucyurniuHbl 8115MCH:

- O3HAaKOMUTb CTYOEHTOB C UCTOPUEN 3apOoXOEeHUS HayYHbIX 3HAHWW, NOSIBIIEHUSN
OAHOM 13 (popM OBLLECTBEHHOINO CO3HAHUS — HaYyKW, pa3BUTUA PU3MKK, a Ha Base aToro
MaTepuana npoaeMOHCTPMpPOBaTb MeTOoAoNIorM4Yeckne npobnembl, BO3HUKaKOLLME Ha
pasHbIX 3Tanax pasBUTUS Hayku U OU3UKKN, B YAaCTHOCTU, U UX PONb B 3TOM npouecce. B
pesynbTaTte n3ydeHust Kypca CTyaeHTbl AOSPKHbI NONYYNTb ICHOE NpeacTaBfeHne o Hayke,
ee pasBUTMM U pOonu, KOTOPYH OHa BbINOSMHSAET B 00wecTBe, MonyyYntb cBegeHust 06
OCHOBHbIX Npobnemax pasBuTUS (PU3MKKN, HAYYUTbCSA BbIAENATb Ha KaXOOM 3Tane 3Toro
pasBMTMA METOOONOrMYECKMe acnekTbl, MOHATb KakK pelleHne MeTogoNormyeckmx
BOMPOCOB NOMOraeT NPeofoneHn0 TPYOHOCTEN B HAyKe U, B KOHEYHOM UTOre, CTaHOBUTCSA
MeXaHU3MOM [anbHEeNLero passnTns 3HaHUN.

3adayu y4ebHoU AucyunuHbI:

- M3yYeHne 3TanoB CTAHOBMEHMUS, (POPMUPOBAHUSA U Pa3BUTUS UINKN KaK HayKu,
OCHOBHbIX METOAOMOrMYEeCKUX MNPUHUUNOB  (PU3NYECKOrO  UCCRefoBaHUsA, Hay4vHbIX
Noaxo4oB K NO3HaHUIO MMpa, OTAENATb ero OT NCEBAOHAYYHOM M aHTUHAYYHOW AemMarorum,
BCTaTb Ha NyTb aKTUBHOrO MNPOTUBOAEWCTBUS JDKEHayke WU danbCuduKaumm HayyYHbIX
nccnegoBaHum

- BblpaboTka YMEHUNn MPOAEMOHCTPUPOBATL MeTogonorndeckne npobnems,
BO3HMKaKOLWME HA pasHbIX 3Tanax pasBUTUSA Haykm U OU3MKN NOKasbiBaTb Ha npumepe
NCTOPUN PU3NKM B3aUMOLOMOSHSAIOLLYO POSib SKCNEPUMEHTA 1 TEOPUMN.
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- oBrageHue 3HaHUsIMM 06 OCHOBHbIX Mpobnemax pasBUTUS PU3NKK, HAYyYMTbCS
BbIAENSATb Ha KakAOM 3Tane 3Toro pas3BUTUS METOAOSorMYeckne acnekTbl, MOHATb, Kak
peLleHne MeToAorIorMyecknx BoNpocoB NOMOraeT NPeoAOoNEHNIO TPYAHOCTEN B HayKe.

dopma NPpoMeXyTOUYHOM aTTecTauum - 3ayer.

B1.0.10 ®u3mnyeckne OCHOBbI AAEPHON IHEPreTUKn

O6wasa TpyaoeMKoCTb ANCUMMNNHBI 4 3.e.

OucumnnmHa HanpaeneHa Ha QOpMUMPOBaHME CReaylwmux KOMMNETEHUUA U
NHOMKATOPOB MUX LOCTUXKEHWS:

OrIK-2. CriocobeH rnpumeHsimb cospeMeHHble Memodbl uccrie0o8aHus, oueHusamep
u npedcmasnsime pe3yribmambl 8bINOSTHEHHOU pabomel.

- Ol1K-2.1. 3Haem ¢pu3u4eckue 0CHOB8bI UCMob308aHUsI A0epHOU dHepauuU.

- OlIK-2.2. lMpumeHsiem coepeMeHHblIe MemoObl uccredo8aHusi Xxapakmepucmuk
10€ePHbIX YCMaHOBOK.

- OflIK-2.3. lpedcmasnsiem pe3ynbmamel pacdema XapakmepucmuKk sI0epHbIX
peakmopoe 8 HaasisiOHoU ¢hopme.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMOI:

Y4yebHasa aucumnnmHa oTHOCUTCS K 0bs3aTenbHon YacTtm bnoka b1.

Llenu n 3agayum y4ye6HOM AUCLUNIIUHDI

Llenu y4ebHoU OucyunmnuHbl:

- B pamMKax [OaHHOM AUCUMNIWHBbI WU3narawTCs OCHOBbl SIAEPHON SHEPreTUKW;
Knaccudunkaums saepHbIX peakTopoB; OTpaBneHne, LWakoBaHNe U BbiIrOpaHWe roproyero;
paguMoakTMBHbIE OTXoAbl; cuctema CY3; BOCNpou3BOACTBO roptodero B ObICTPbIX
peakTopax; (u3N4ecKknin pacyeT peakTopa; SNEeMEHTbl TEMNMOBOro pacyeTta. YcnewHoe
OCBOEHME AUCLMMINHBI TakkKe MO3BOMWUT CTyAEeHTaM MOfyyYnTb HEOOXOOUMbIE 3HAHUSA O
npyHUMnax paboTbl OCHOBHOroO 060pyAOBaHWS M OCHOBax TEXHOMOrMM MNpPOM3BOACTBA
Tenna v SNeKTPOSHEPrMN B SIAEPHbIX SHepreTnyecknx ycraHoBkax (AJY). Kpome Toro,
CTYAEeHTbl nonyyaTt HeobxoAumble CBeAEHMs MO BoMpocam MNpuYMHaM BO3HUKHOBEHUS
aBapuMi UK MNOMOMOK 00OpyaoBaHus, BbI3biBAKOLWME MOSABIIEHWE  WMOHM3UPYHOLLETO
nany4veHus, n obecneyeHme pagunaumoHHon 6esonacHocTn nepcoHana ASC 1 HaceneHus.

3adayu y4ebHoU AucyunuHbI:

- U3yYeHMe crneayrwmux MNOHATUW: TennoBble, ObICTPble, TOMOreHHble W
reTeporeHHbIe peakTopbl; TUMbl TEMNOBLIAENSALWMX IMEMEHTOB; SOEpPHOE ropldee,
TENNOHOCUTENKN, 3aMeasIMTeNn; OCHOBHblE  SOEPHO-OU3NYECKNE  XapaKTEePUCTUKU
aKTUBHbIX 30H; SiAEPHblE CEeYEHUd; OeneHus saep noa AENCTBMEM HEWTPOHOB; LEenHas
SgepHast peakuusi geneHus; KoapuuMeHT pasMHOXEHUSI HEUTPOHOB B OECKOHEeYHOU
cpene; 9odpdekTmBHbIN KO3 PUUNEHT pasMHOXeHUs; paboTa peakTtopa; posb
3anasabliBalolMX HENTPOHOB; KpUTUYEcKas Macca W KPUTUYECKUA pasmep; SOepHbIN
peakTop — UCTOYHMK HEUTPOHHOIO 1 raMmma U3nyvyeHust

- ccopMmmpoBaTb Yy CTYAEHTOB HeoOXoaumble 3HaHMA O npuHUuMnax paboTbl
OCHOBHOro o60py0oBaHUsA 1 OCHOBaX TEXHOMOMMN NPOU3BOACTBA TEMMA U 3NIEKTPOIHEPTUN
B S4EpHbIX 3JHepreTMyeckux yctaHoBkax (AJY); paTb HeobxoauMmble cBegeHUsi Mo
npuynHamM BO3HWKHOBEHMWSI aBapuin U NMONTIOMOK 000pyaOBaHuUs, Bbi3blBalOLME MOSIBIIEHNE
NOHMN3NPYIOLLIErO M3nyyeHus, n obecneveHve pagnaunmoHHoOn ©6e3onacHOCTM nepcoHana
A3C u HaceneHwus.

dopma NpomMeXXyTOYHOM aTTecTaLlumn — dK3aMeH.

B1.0.11 KomnbloTepHble TEXHONOrMU B Hayke n o6pasoBaHumn
O6wasa TpyaoeMKoCTb ANCLUMMINHBI - 2 3.€.

AvcuvnnuHa HanpaBneHa Ha QOPMUPOBaHWE CRNeaylWwmnx KOMNeTeHUun u
NHONKATOPOB UX OOCTUXKEHUS:
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OrlIK-3. CnocobeH ogopmnsamb pesyribmambl Hay4YHO-uccriedogamesibcKou
OessmenibHocmu 8 8ude cmamedl, 00Knados, Hay4YHbIX omyemoe U rfpe3eHmauyul c
UCrosb308aHUEM cUCmMeM KOMIMboMepPHOU 8epCMKU U nakemos OGhUCHbIX rpo2pamMm.

- OflIK-3.1. 3Haem OCHO8HblE B03MOXHOCMU akemo8 OQUCHbLIX MpoepaMm U
cucmemM KOMIMbomepHoOU 8epcmku.

- OfFIK-3.2. TllpumeHsiem nakembl OGUCHbIX rpo2pamMm Orns O0gOpPMIIEHUS
pe3yrnbmamoes Hay4Ho-uccriedogamesibckol dessimesibHocmu 8 saude cmamedu, 00K1ados,
Hay4HbIX 0m4yemosg 8 coomeemcmeuu ¢ mpebosaHusiMU Hay4YHbIX pedakyud.

- OfIK-3.3. Ucnonb3yem nakembl OGUCHbIX rpo2pamm Orsi  MoO20moeKuU
npeseHmauvudi.

- OfIK-3.4. Bnadeem Ha8bikamMu KOMIMbIOMEPHOU 8epCmKU OOKYMeHmMo8 8
coomeemcmaeuu ¢ rnpedbssrisemMbiMu usdamesibcmeamu mpebosaHUsMU.

- OfIK-3.5. Ucrnonb3yem OCHO8Hble B803MOXHOCMU CUCMEeM KOMIIbIomepHoU
MamemMamuku Ofi1  aHaumuyeckuX U YUC/IeHHbIX pacdemos, epaghuydecko2o
rnpedcmassieHuUs1 pesynbmamos pac4emos.

OrlliK-4. CnocobeH MoHuUMams MPUHYUbI pabomsi COBPEMEHHbIX
UHGDOPMaUUOHHbIX —~MeXHos/o2ul U ucronb3ogame UX Ons  peweHus 3aday
rpogbeccuoHanbHoU dessmesibHocmu.

- Ol1K-4.1. Ocywecmensiem rouck, cbop, xpaHeHue, obpabomky, npedcmasrieHue
UHopMayuu rpu peweHuu 3aday npogheccuoHasibHol desmeribHocmu.

- OFIK-4.2. [loGbupaem u ucronb3yem UHGOPMaUUOHHbIE mMexHoo2uu npu
peweHuu 3aday rnpogeccuoHasribHol 0essmesibHoCmu.

MecTo yyebHOM ancumnnuHbl B cTpyktype OMNOI:

Y4yebHasa aucumnnuHa kK obasaTtenbHon YyacTtm bnoka b1.

Llenv n 3agayum yye6HOM AUCLUNSIUHDI

Lleniu oceoeHus y4ebHoU OucyurniuHsbI:

- OBfageHne OCHOBHbIMK crnocobamm 3anmMcy anropuTMOB, U3yYeHNe CTaHOapTHbIX
TUNOB [aHHbIX, OCHOBHbIX CTPYKTYp W OMepaTopoB Ha $A3blke MNpOrpamMmmMuMpoBaHns
BbICOKOIO YPOBHS, CNOCOBOB KOHCTPYMPOBaHWUS Nporpamm 1 Moaynemn.

3adayu y4ebHoU AucyunuHbI:

- U3YYEeHMEe OCHOBHbIX MPUHLMMNOB NPOEKTUPOBAHUA M pa3paboTku nporpaMMHbIX
CUCTEM.

- MpaKkTU4eckoe OBflafeHMe OCHOBHbIMW MpMEMamMu  NPOrpaMmMupOoBaHUS,
TECTUPOBAHUA M OTNAgKM NpoOrpaMMHbIX CUCTEM C MWCMNOMb30BaHNMEM COBPEMEHHOM
WHCTPYMEHTarbHOM cpeabl pa3paboTku.

- MOMyYeHMe HaBblkOB MPUMEHEHUSI COBPEMEHHbIX CpeacTB  pa3paboTku
NPUNOXEHNA ANA peLleHns NPakTUYecknx 3agau.

Pdopma NPOMEXYTOYHON aTTEeCTaLMmM - 3a4eT C OLEHKON.

B1.B.01 ®u3anyeckun NnpakTMKymM No 3KCNepuMeHTaribHbIM MeToAaM SAAEepPHOMU
ousuku n posnmeTpun

O6was TpyaoeMKoCTb ANCUMMNNNHBI 4 3.e.

OvcumnnmnHa HanpaeneHa Ha QOPMUPOBaAHME CrieaylLlmnx KOMMETEHUUA U
WMHONKATOPOB UX AOCTUXKEHUS:

[1K-2. omoe K co30aHur HOBbIX MemMOO08 pacyema CO8PEMEHHbIX (hU3UHECKUX
ycmaHo80K U ycmpoucms, pa3pabomke wmemodoe peaucmpayuu UOHU3UPYHWUX
u3nydeHul, Memodo8 OUEHKU KOSTUYECMBEHHbIX Xapakmepucmuk 10epHbIX Mamepuarsios.

- [1K-2.1. 3Haem wmemodbl u cpedcmea onpedesieHUs Xapakmepucmuk
3apsKeHHbIX Yacmuu, obpabomku annapamypHo20 criekmpa.

- [1IK-2.2. OueHusaem 803MOXHOCMU MemoOo8 U cpedcme U3IMEPEHUS
Xapakmepucmuk 3apsiXKeHHbIX Yyacmuu,.
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- [1K-2.6. ®opmynupyem 3adayu u yesnu uccriedogaHuul, Mmoduguuyupyem memoobl
usmepeHul nod nocmasreHHble 3adadyu.

[1K-6. CriocobeH camMocmosimesibHO 8bINOHAMb  dKCrepuMeHmaribHble  Usu
meopemu4yecKkue uccriedogaHusi Orns peweHUs Hay4YHbIX U Mpou3e00CMEeHHbIX 3aday C
UCronb308aHUEM COBPEMEHHOU MEXHUKU U Memodo8 pacdema u uccredosaHusi C
onmumu3upogaHuUeM Memo0o8 uccrie0o8aHUs.

- [IK-6.1. T[lpumeHsem wmemoOlbl uccriedoeaHusi eewecmea Ha COBPEMEHHbIX
criekmpomempax u Oemekmopax, 8 moM 4yucsie memodsbl anbgha-, bema u eamma-
criekmpockornuu 0515 nposedeHusi uccriedogaHuti obpasyos.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMOI:

OucumnnuHa BapuatuBHoM Yactu uukna bB1.B.OO4 (Yactb, dopmupyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

Llenn u 3apaumn yuebHOM AUCLUUNNUHBI

Llensmu oceoeHusi yuebHoU OucyurniuHbl S6115H0MCH:

- nony4vyeHue cTyaeHTamn yrnybrneHHbIX 3HaHWM O MeToAdax WCCRedoBaHUn W
N3MEepPEHUn, MNPUMEHSIOWNXCA uU3nKkammn - 3KcnepuMmeHTatopamu, paboTtalowmmm B
obnacTtu sgepHon PuU3nKM N PU3NKN dNeMEHTapHbIX YacTul,.

3adayu y4ebHoU AucyunuHbI:

- OCBOEHMe CTygeHTamMn Haubonee oOWMX MeToOOB U3MepeHun u obpaboTku
9KCMepUMEHTanbHbIX pPe3ynbTaToB, MWCMNOMb3yeMbIX NPU NPOBEeAEHUN UccnenoBaHuin
N3NyYeHNn pagnoakTUBHbIX MCTOYHUKOB M NOTOKOB YaCTUL, BbICOKOM SHEPIUN.

Popma NPOMEXYTOYHON aTTeCTaLMmn — 3a4ET C OLLEHKOMN.

B1.B.02 MeToab! pa3pylialoLlero n HepaspyLuarLlero KOHTponsa o6opyaoBaHuA

Ob6wasa TpyaoeMKoCTb ANCUMMINHBI 2 3.e.

OvcumnnuHa HanpaeneHa Ha QOpPMUPOBaHUE Criedylowmnx KOMMEeTEHUMA 1
NHONKATOPOB UX AOCTUXKEHUS:

[1K-8. CnocobeH obecneqyusampb paduayuoHHbIU KOHMPO/b U 3KOSI02UYECKU
be3onacHyto aKcryamayuto S0epHbIX 3HEP2emMUYECKUX yCMmMaHOBOK C IMPUMEHEHUEM
mexHuU4yeckux cpedcme paduayuoHHo2o KoHmpons SA3Y u A3C u eecmu
UHOuBUOyarsibHbIU 003UMempuYecKul KOHMPOsib rnepcoHarna.

- [1K-8.1. BHaem coepeMeHHbIe MemMOObl 03UMEMpPULU.

- [1K-8.6. 3Haem 6uosioeudeckoe Oelicmeuu U3fy4eHUl Ha op2aHu3M, OCHOBHbIE
ceeleHusi O MPUPOOHbIX U aHMPONo2eHHbIX PaduoHykKnudax 8 OKpyxaruwel cpede,
meHOeHyuUU 8 pas3sumuu 3Hep2emuKu, 8 mOM 4Yucre S0epHOU 3Hep2emuKu,
paduayuoHHol be3onacHoCmMu U oxpaHe OKpyxarouwiel cpedbl npu akcrnyamayuu A3C,
3aWUmHbIX Mepornpusmusx U Mepax o rnpeodosieHur rocnedcmeuli npu asapusix Ha
obbekmax amoMHOU 3SHep2emuKu, opaaHu3auyuu u nposedeHuu paduayuoHHO20
MOHUMOPUHa2a npou3sodcmeeHHbIX 06beKMO8 U OKpyXarouwjel cpedbl.

MecTto yuyebHoM gucumnnuHbl B cTpykType OIMOIT:

OucumnnuHa BapuatMBHoM Yactu uukna bB1.B.OO4 (Yactb, dopmupyemas
yyacTHMKamu obpasoBaTenbHbIX OTHOLUEHUI).

Llenu n 3apayum y4ye6HOM AUCLUNIIUHDI

Llensmu oceoeHusi yuebHOU OucyurniuHbl 181151H0MCH:

- N3y4eHnto npaBui KOHTponsi MeTanna obopyaoBaHus M TpybonpoBoaoB
aTOMHbIX 3HEPreTUYECKUX YCTAHOBOK NPW N3rOTOBIIEHUN U MOHTaXe

3adayu y4ebHoU OucyunIuHbI:

- paccMOTpeTb CUCTEMY OLIEHKN COOTBETCTBUSA B 061acTu MCNOMb30BaHNS aTOMHOWN
aHeprun. OueHka cooTBETCTBUSA B dOPME KOHTPONS. YHUDPUUMPOBAHHBIE METOOMUKMN.

- M3y4nTb U NpuoBpecTn npakTUyeckne HaBblkKM B 00MacTn paspyLlaroLlero
KOHTPONsi C METOAOM MccrneaoBaHus «MexaHuyeckne MCMbiTaHUs Mo XapakTepucTukam
TBépgoctu (MU)».
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- U3yunmTb U npuobpectn npakTUyYeckMe HaBblkM B 06nacTu paspyliaroLwero
KOHTpONss C MeTogoM  wuccnepoBaHust  «MeTtannorpaduyeckue  nccrnegoBaHus.
MeTtannorpaduyecknin KoHTpons (MI')».

- M3y4nTb U NpuobBpecTn npakTuyeckue HaeblkM B obBnactv HepaspyLlawoLlero
KOHTPOJIS C METOAOM UcCreaoBaHusa «BusyanbHbln n nameputesibHbIn KOHTPOIb (BUK)».

- U3y4nTb U NpuobBpecTn npakTuyeckne HaeblkM B obBnactv HepaspyLlawoLlero
KOHTPOSIS C MeTodoM uccrnenosanusa «Pagnorpadudeckumt KoHTponbs (PIK)».

- M3y4nTb U NpUoBpecTn npakTuyeckue HaeblkM B obBnactv HepaspyLlawLlero
KOHTpOSNIA C MeTodoM uccriegoBaHna  «BuxpetokoBbi  koHTpornb  (BTK)».®Popma
NPOMEXYTOYHOMU aTTecTaumum - 3a4eT C OLEHKOMN.

B51.B.03 TonnuBHbIN LUKN

O6wasn TpyaA0OEMKOCTb ANCUMUNINHBI 3 3.€.

OvcumnnuHa HanpaeneHa Ha QOPMUPOBaAHWE Criedylowmnx KOMMEeTEHUMA 1
NHOMKATOPOB MX OOCTUXKEHUS:

[1K-1. CrnocobeH Kk co30aHu0 MmMeopemuyeckux U mamemamuyeckux mooerned,
onucklgaroWux KoHOeHcUuposaHHOe COCMoOsiHUe eewecmea, pacripocmpaHeHue U
g83aumodelicmeue u3sy4eHusi ¢ 8eLUEeCM8oM.

- [1K-1.1. BHaem ocHo8HbIe MOOesnu rpouyeccos 8 obsracmu u3UKU amoMHO20
sf0pa, KOHOEHcupoeaHHOe COCmMosiHUe eewecmea, 63aumodelicmeue U3/y4YeHuUsi C
gewecmeom.

[1K-3. CrnocobeH Kk co30aHut0 meopemuyeckux U mamemamuyeckux mooerned,
onucbigarWUX U3UKYy KUHEMUYECKUX SereHuli unu rpoueccbl 8 peakmopax,
yCcKopumerssix.

- [1K-3.4. 3Haem npuHyun pabomsl U cocmae 10epHO20 peakmopa, mpebosaHus,
npednssnsgemMble K MENJIOHOCUMESISIM, PeakmopHbIM MamepuanaM U UX OCHOBHbIe
Xxapakmepucmuku.

[1K-6. CriocobeH camocmosimesnibHO 8bINOJIHSAMb  3KCrepUMeHmMarsbHble  Umu
meopemuyeckue uccriefoeaHusi O peweHuUs Hay4yHbIX U Mpou38o0CMEEHHbIX 3aday C
UCronb308aHUEM COBPEMEHHOU MEXHUKU U mMemoOoe pacyema u uccriedosaHusi C
onmumu3upogaHuem Memo0o8 uccrie0o8aHUs.

- [IK-6.8. 3Haem o0cCHO8bI paduoMempuyecKkux U3MepeHuUl CcyMMapHoOU
akmueHocmu u mMemoObl peaucmpauuu paduoHyKnudos, memodbl PaduOXUMUYECKO20
aHanusa.

[1K-8. CriocobeH obecriedusampb paduayuoHHbIlU KOHMPO/b U 3KOo2u4yecKu
b6e3onacHyto akcrisiyamauuro S0epHbIX SHEP2EMUYECKUX YCMaHOBOK C MPUMEHEHUEM
mexHU4yeckux cpedcme paduayuoHHo20 KoHmponsa HAY u A3C u eecmu
UHOuBUOyarsbHbIU 003UMeMPUYECKUU KOHMPO/Ib NepcoHarna.

- [1K-8.3. 3Haem memodbi u 3ada4qu paduoakonoauu.

- [1K-8.4. [Ilposodum paduauyuoHHbIli MOHUMOPUH2 OKpyXxaruwel cpedsbl,
ocywecmerissiem ombop rpob u ux npedsapumersibHyt0 MOO20MO8KY.

- [1K-8.5. Bnadeem memodamu Q03uMempuu 8HEWHE20 06TyHEHUSI.

MecTo yuyebHOM ancumnnuHbl B cTpykType OMOI:

OucumnnmHa BapuatuBHOM 4Yactu umkna bB1.B.O0 (Yactb, ¢opmmnpyemas
y4acTHMKamMu obpasoBaTernbHbIX OTHOLUEHUI).

Llenu n 3agayum yuye6HOM AUCLUNIIUHDI

Llensmu oceoeHusi yuebHoU ducyurniuHbl 6/15HMCS:

— N3y4YeHne CTPYKTYpbl U PYHKLUMOHMPOBAHUA S4epHOro TonnmneHoro uukna (ATL),
BNuaHMA npegnpuatuin ATL, Ha 3SKomormio  OKpyxawwen cpefbl, pagnoakTUBHbIX
BO3AENCTBMA Ha 4enoBeka M OMOTY 3eMnun, TrUrMeHMYecKnx OCHOB paavaLMOHHON
©e3onacHocTu.

3adayu y4ebHoU OuCyunuHbI:
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— Hay4YnTb MeTodaM KOHTPOMS aHTPOMOreHHOro 3arps3HeHust cpeabl U NpoBeaeHus
paguauuoHHOrO MOHUTOPUWHra, HaBblkaM paboTbl C pagnauUoOHHBIMU WUCTOYHUKaMWU B
ycrnoBusix npounssogctaea un npu BoinonHeHnn HAMOKP.

dopma NpoMeXXyTOYHOM aTTecTaLum - 3K3aMeH.

B1.B.04 TennomaccoobmeH B 3HepreTuyeckom obopyaoBaHumn

O6wasn TpyaAoEeEMKOCTb ANCUMUNINHDI 4 3.€.

OvcumnnuHa HanpaeneHa Ha QOpPMUPOBaHUE Criedylowmnx KOMMEeTEHUMn 1
NHONKATOPOB UX AOCTUXKEHUS:

[1K-3. CrnocobeH Kk co30aHu0 meopemuyeckux U mamemamuyeckux mooerned,
onucbi8arWuX U3UKYy KUHEMUYECKUX SeneHull unu rpouyeccbl 8 peakmopax,
ycKopumerisix.

- [NK-3.2. BbinonHsem menoaudpasiu4yeckul pacyem peakmopos.

[1K-5. CnocobeH ocywecmensimbe KOHMPOsb, Op2aHu3auyuto U naaHuUposaHue
6esonacHou aKcrilyamauuu menso- U 3rnekmpoobopydosaHus, mpybornpoeooos,
napozeHepamopos ASC, a makxxe 0CHO8HbIX (hOHO08 peakmopHo20 omadeneHus ASC.

- [1K-5.1. Obnadaem 3HaHUsIMU ¢bU3UHECKUX OCHO8 MPOoUecco8 rnepeHoca mernra.

- [1K-5.2. Ocywecmensem pacyembl mMeno0bMEeHHUKO8 U aKmueHbIX 30H
peakmopos, npoeodum OUEHKY merio-audpas/iudeckux XapakmepucmuK Ha OCHO8e
npocmedwux moodesneu; ucriofib3yem rnpozgpamMMbl pacyemos mernio-audpasiuyecKux
xapakmepucmuk s4eliku peakmopa u peakmopa 8 Uesiom.

- [T1K-6.3. Ocywecmensem nouck U aHanusupyem Hay4YHO-meXHUYECKYH
UHopmayurw U eblbupaem HeobxoOumble OaHHble Ons merno-audpasuyecKux
pac4yémos; ebibupaem KOHCMPYKUUOHHbIE Mamepuasibl akmueHOU 30Hbl peakmopa 8
3asucumocmu om ycriogut pabomsil.

[1K-7. CnocobeH oueHusameb puCK U onpedesnsmb Mepbl be3onacHocmu Ors
S0epHbIX YyCMaHOBOK U mMexHoso2ul, cocmaesnsms U aHaju3uposamb CueHapuu
rnomeHyuanbHO 803MOXHbIX asapul, paspabambieamb MemoObl YMEeHbUWEHUS] pucka Ux
B803HUKHOBEHUS.

- [IK-7.1. 3Haem mennosbie npouecchl, npomekarwwue 8 ycmpoulcmeax Ons
rnpeobpal3ogaHusi U UCMOb308aHUSI 3HepauuU, 3fieMeHmax KOHCmpyKuud arnnapamos u
ycmaHo80K, Komopble pa3pabambigaromcsi, co3daromcs U npumMeHsitomesi 8 obrnacmsx
3Hepe2emu4ecKol mexHuKu.

- [1K-7.2. Bnadeem mepmuHosnioauel 8 obnacmu peakmopoCmpPOEHUS]; HasbiKkaMmu
roucka UHghopmayuu o mersio-audpasniudeckux ceolicmeax Mamepuasoe akmueHou
30HbI;, HasblKaMu TMPUMEHEeHUs1 UHbopMayuu O MEeXHUYECKUX rapamempax OCHOBHbIX
8uUd08 A0epHbIX peakmopos fpu MPoeKMuUpPosaHUU 10epPHbIX Peakmopos.

MecTo yuyebHOM ancumnnuHbl B cTpykType OMOI:

OucumnnuHa BapuatMBHoM Yactu uukna bB1.B.OO4 (Yactb, dopmupyemas
yyacTHMKamu obpasoBaTenbHbIX OTHOLUEHUN).

Llenu n 3apayum y4ye6HOM AUCLUNIIUHDI

Llensmu oceoeHusi yuebHoOU OucyurniuHbl 187151H0MCH:

- Uenbl M3YyYeHUs OUCUMMAMHBLI SBNSETCA Kak (pyHOamMeHTanbHasd, Tak W
npyvKnagHas NOAroTOBKa cneumanuctoB B 0bnactu siBNEHW nepeHoca Tenna U mMaccbl U
BGasnpyoLmMxcsa Ha HUX TEXHUYECKUX CUCTEM, N MPOLIECCOB.

3adayu y4ebHoU AucyunuHbI:

- U3y4eHune obLUMX BONPOCOB TeOopuM TensnioobmeHa, COCTaBNAOLWNX Hay4Hyto 6a3y
ONA aHanuM3a W pacyeTa npoueccoB TennoobmeHa w crneuvanbHble  BOMPOCHI
TennoobmeHa, xapakTepHble A5 Y3r0B A4ePHbIX SHEPreTUYECKNX YCTaHOBOK.

- npuobpeTeHne  ymeHuwn NPOBOAUTbL  OLUEHKY  Tenno-rmapaBnmn4yecKkmnx
XapaKTePUCTMK Ha OCHOBE MPOCTEWLUMX MOoAeNen; CaMOCTOATENbHO pas3bupaTbCa B
MeToAMKax pacyeTa 1 NPUMEHATb UX AN peLleHnsa NOCTaBNEHHOW 3agadqn; UCNoNb30BaThb
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nporpaMmbl  pacyeToB TENo-rMapPaBNNYECKUX XapaKTEPUCTUK SYENKM peakTopa WU
peakTopa B Lienowm;

- YMEHMEe OCYyWeCTBNATb MNOUCK W aHanuM3MpoBaTb HAy4YHO-TEXHUYECKYIO
NHopMauuio 1 BeIbUpaTe HEOOX0AMMbIE AaHHbIE ANt TEMNO-rMAPaBNYECKUX PACHETOB;
BblOMpaTb KOHCTPYKUMOHHbIE MaTepuanbl akTUBHOM 30HbI peaktopa B 3aBMCUMOCTU OT
ycnoBuin paboTbl

- N3y4YeHMe OCHOBHbIX 3aKOHOB, OMUCbIBAOLWMX (EHOMEHOSOTNIO, MEXaHU3M W
KMHETUKY SIBNEHWI U MPOLECCOB NepeHoca Tensa n Maccbl, B TOM Yucne MexdgasHoro, B
MPOCTbIX M MHOFOKOMMOHEHTHbLIX CUCTEMAX, a MMEHHO MNPOLECCOB TensonepeHoca
(TennonpoBOAHOCTM, KOHBEKTMBHOIO M Iyynctoro TennoobmeHa, Tennonepegayv) wu
A dy3um;

dopMbl NPOMEXYTOYHOM aTTecTaLMmn — IK3aMeH.

B1.B.05 dnekTpuyeckoe o6opynosaHme A3C

Ob6wasa TpyaoeMKoCTb ANCUMMNNHBI 3 3.e.

OvcumnnuHa HanpaeneHa Ha QOPMUPOBaHUE Criedylowmnx KOMMEeTEHUM 1
NHONKATOPOB UX AOCTUXKEHUS:

MK-1. CnocobeH K cO34aHUI0 TEOPETUYECKMX W MaTeMaTUYECKUX MOAENEMN,
OMUCbIBAKOLWNX  KOHOEHCMPOBAHHOE COCTOSIHME  BellecTBa, pacrnpocTpaHeHne WU
B3aMMoOencTBmne nsnyy4eHnsi ¢ BELLLeCTBOM.

MK-1.2 3HaeT ocHOBHble MoAenn npoueccoB B obnactn puamku aToMHOro aapa,
KOHAEHCUPOBAHHOIO COCTOSIHUSA BELLeCTBa U B3aUMOAENCTBUS U3ITyYEHUIN C BELLECTBOM.

MK-1.3 CoctaBnseT matemaTmyeckne Moaenu saepHo-punanyecknx npoLeccos.

MecTto yyebHOM aucumnnuHbl B cTpyktype OMNOI: [QucuunnuHa BapuaTtuBHOM
yactm uukna bB1.B.OO (Yactb, dopmupyemas ydacTHMKamn obpasoBaTesibHbIX
OTHOLLUEHUI).

Llenu n 3apayum y4ye6HOM AUCLUNSIUHDI

Llensmu oceoeHusi yuebHOU OucyurniuHbl 6115H0MCH:

N3y4YEHN0 TEOPETUYECKMX OCHOB INEKTPOTEXHUKMA N NPOMbILLSIEHHOW 3NEKTPOHUKM
obopynoBaHna ASC

3adayu y4ebHoU OuCyuUnuHbI:

- paccMOTpPETb M U3y4YnTb OCHOBHOE 3NeKTpoTexHnyeckoe obopyaosaHne ASC.

- M3Yy4uTb M nNpUoBpPecTM npakTUYeckne HaBblkm B o06nactm TEXHUYECKOro
obcnyXmBaHMa YCTPOWCTB penevHOn 3awuTbl M aBTOMATMKM 3IIEKTPOTEXHUYECKOrO
obopyaoBaHus.

- WU3YYMTb W NPUOBpPEecTM npakTUYeckne HaBblkM B ob6ractv akcnnyaTauumn wm
Hanagkn KOMMNeKTHbIX pacnpefenutenbHbix ycTporcts (KPY) 10 kB, nx koHcTpykuunen,
9NEKTPUYECKON 3alUNTbI, PEXMMOB 3KCMyaTauum.

- M3Yy4MTb W NpUOBpPecTM npakTU4Yeckme HaBblkM B 0b6nactM akcniyaTauumn wm
Hanagkm KOMMMeKTHbIX pacnpegenutenbHbix ycTponcts (KPY) 0,4 kB, nx KOHCTpyKuuen,
3NEKTPUYECKOM 3aLMThbl, PEXMMOB KCMsyaTauuu.

- MU3Y4UMTb W NPUOBpPEecTM npakTUYeckne HaBblkKM B ob6ractv akchnyaTauumn wm
Hanagku obopynoBaHusa arperata 6ecnepebonHOro NUTaHuS.

- MU3Y4MTb W NPUOBPEecTM npakTUYeckne HaBblkM B obGractv akcnnyaTauumn wm
Hanagkn obopyaoBaHuUS LWMTa NOCTOSIHHOrO TOKA.

dopma NpoMeXXyTOYHOM aTTecTaLum - 3K3amMeH.

b1.B.06 Jo3umeTpusa n pagmoakorsrorus

O6LWasn TpyA0eMKOCTb AUCUMNNNHDI - 3 3.e.
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OucumnnuHa HanpaereHa Ha OPMUPOBAHWE CredyloLwwmMx KOMNeTeHUMn U
MHOMKATOPOB MUX LOCTUXKEHUS:

[1K-6. CriocobeH camMocmosimesibHO 8bINOHAMb  dKCrepuMeHmaribHble  Usu
meopemu4yecKkue uccriedogaHusi Orns peweHUs Hay4YHbIX U Mpou3e00CMEeHHbIX 3aday C
UCronb308aHUEM COBPEMEHHOU MEXHUKU U Memodo8 pacdema u uccredosaHusi C
onmumu3upogaHuUeM Memo0o8 uccrie0o8aHUs.

- [IK-6.1. T[lpumeHsem wmemoOlbl uccriedoeaHusi eewecmea Ha COBPEMEHHbIX
criekmpomempax u Oemekmopax, 8 moM 4yucsie memodsbl anbgha-, bema u eamma-
criekmpockornuu 0515 nposedeHusi uccriedogaHuti obpasyos.

[1K-8. CnocobeH obecrnequsamb paduauyUuoHHbIU KOHMPOSb U 3KOI02U4eCcKU
bes3onacHyto aKcryamayuto S0epHbIX 3HEP2emMUYEeCKUX yYCMaHOB0K C IMPUMEHEHUEM
mexHu4yeckux cpedcme paduayuoHHoao KoHmpons SA3Y u A3C u eecmu
UHOuBUOyarsibHbIU 003UuMempuYecKul KOHMPOsib rnepcoHarna.

- [1K-8.1 3Haem cospemeHHble MemMoObl o3umMempuu.

- [1K-8.2 Brnabeem memodukol pac4yema 003, MemoOoM 2padyupo8OK U M08epoK
pasnuyHbIX muroe paduomMempo8 Onii KOHMPOJSS 3@  pasfiudHbIMuU  murnamu
paduoakmueHbIX UCMOYHUKOS.

- [1K-8.5. Bnadeem memodamu 0o3uMempuu 8HEWHE20 061yHEHUSI.

- [1K-8.6. 3Haem 6uosioeuyeckoe Oelicmeuu U3fy4eHUlU Ha op2aHu3M, OCHOBHbIe
ceeleHusi O MPUPOOHbLIX U aHMPOro2eHHbIX PaduoHyknudax 8 OoKpyxaruwel cpede,
meHOeHyuU 8 pa3sumuu 3Hep2emuKku, 8 mom 4ucrie 510epHOU 3Hep2emuKu, s10epHOM
monnueHoM Uukne, paduayuoHHoU 6e3ornacHocmu U OXpaHe OKpyxarouwel cpedbl rpu
akcrnnyamauyuu ASC.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMOI:

OucumnnuHa BapuatuBHoM Yactu uukna bB1.B.OO4 (Yactb, dopmupyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

Llenv n 3agayum yye6HOM AUCLUNSIUHDI

Llenbro ocgoeHust y4ebHOU AucyunuHbl S8/19€MCS:

- OBNageHue 3HaHWAMWU O [AEWCTBMM WOHU3MPYIOLLEro WU3fyYeHust Ha Bce
CTPYKTYpHble 3neMeHTbl Ouocdepbl, O BEpPOATHbIX MNOCNEACTBUAX pagvaumMOHHbIX
BO3AEWCTBMA Ha YPOBHE KIETOK, OpraHn3amoB, 3KOCUCTEM; U3YyYEeHMe MeTon0B
9KOJOrMYEeCcKOro N CaHNTapHOro KOHTPONSA pagnauMOHHOIo BO34ENCTBUSA, 3aLLMTbl 1 OCHOB
NpodoMNakTUKM U3MeHeHnn B MeTabonuame OmoueHO30B, HeBNaronpusaTHLIX peakumin
HaceneHus, UCMbITbIBAOLWMX pagvauMoHHblE BO3AENCTBUS, @ Takke OCBOEHME METOO0B
OTHOCUTENbHON M KOHTPOSIbHOW [O3UMETPUN, COBPEMEHHOW  pPagMOMETPUYECKON U
A03UMETPUYECKON annapaTypbl.

3adayu y4ebHoU OucyunuHbI

- CBOOATCS K YCBOEHMUIO 3HAHUM U POPMUPOBAHUIO NpeAcTaBneHnn: O NpuHUmMnax
BO3AENCTBUS PasfnyHbIX BUOOB MOHM3UPYIOLWMX U3My4YEeHUA Ha Bruonornyeckne obbeKTbI,
O MOSIOXEHNAX pagnaLmMoHHON 6e30NacHOCTM U NpaBunax ee HopMupoBaHus; 06 aHanuae
pagnaunoHHON obcTaHoBKM, MHTepnpeTaumm AaHHbIX pPagmnoaKoNorM4ecKmx
obcnenoBaHunin, oLEHKe ONacHOCTU, CBA3AHHOW C 3KCMyaTaumen npeanpuatum saepHoro
TONMMBHOrO LMKNa; 06 opraHn3auumn pagnoakoriormyeckoro obcrnenoBaHnsa TeppuTopun B
CUCTEME MOHUTOPUHra OKpYXaloLlen cpeabl, MEPONPUATUN NO 3KONOMMYECKON 3alumnTe U
peabunutauun  TEPPUTOPUA, HaXOOALMXCSA B  30HE BO3OENCTBUS  UCTOYHUKOB
NOHMN3NPYIOLLETO U HEWOHU3MPYIOLLEro MU3Iy4YeHUs, KpoMe TOro U3y4yeHUe OCHOBHbIX
MEeTOLO0B 4O3UMETPUM, OCHOBHOW pagnoMeTpuUyeckon n Ao3nMeTpU4ecKkon annapaTtypbl.

Pdopma NPOMEXYTOYHON aTTeCTaLMm - 3a4eT C OLEHKOWN.

B1.B.07 fApepHo-husnyeckmne metoabl uccrnenoBaHus

O6waga TpyaoeMKoCTb ANCLUMMMNHLI 4 3.e.
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OucumnnuHa HanpaereHa Ha OPMUPOBAHWE CredyloLwwmMx KOMNeTeHUMn U
MHOMKATOPOB MUX LOCTUXKEHUS:

[1K-2. fomoe Kk co30aHu0 HOB8bIX MemMoO08 pacyema COBPEMEHHbLIX (hU3UHECKUX
ycmaHo8oK U ycmpolcms, paspabomke wmemodos8 peaucmpauyuu UOHUIUPYOUWUX
u3ny4deHul, Memodo8 OUEeHKU KOTUHECMBEHHbIX Xapakmepucmuk 10epHbIX Mamepuarsios.

- [1K-2.3. 3Haem uU3UKO-XUMUYECKUE  Xapakmepucmuku  mamepuarsos,
uamepsieMble C MoMowbto Meccbayapo8cKkol CcrieKmpomempuu.

[1K-6. CrocobeH camocmosimesibHO 8bINOJIHAMb  3KCrepuMeHmarsbHble  Umnu
meopemudyeckue uccriedogaHusi Ond peweHuUss Hay4yHbIX U Mpou3800CMEEHHbIX 3aday C
UCrosib308aHUEM COBPEMEHHOU MEXHUKU U Memoodoe pacyema u uccriedosaHusi €
onmumu3upogaHuem Memodos uccredo8aHus.

- [1K-6.2. 3Haem memoOb! U MEMOOUKU CrIEKMPOMEMpPUU U U3fyHeHuU.

- 1K-6.3. AHanusupyem OaHHble, rnosiydaeMble rpu UCrofb308aHUU pPasfiuYyHbIX
MemoOuK u3MepeHul 8 meccbayspoeckol crekmpoMempuu. a makxe OaHHbIe,
rnosiydaemble 8 pPa3fiuYHbIX MagHUMOPE30HAHCHbIX CreKmpoMempax C MOYKU 3PEeHUs
cmpyKkmypbl uccriedyembix obpasyos.

- [1IK-6.4. Brnadeem memodamu usMepeHul xapakmepucmuk Mamepuasios ¢
rnomouwbro meccbayaposckol criekmpomempuu, ernademe Memodamu U3y4eHUs (hU3UKO-
XUMUYECKUX Xapakmepucmuk Mamepuasiog C [OMOWb  Ma2HUMmMope30HaHCHbIX
CriekKmpomempos.

MecTo yyebHOM ancumnnuHbl B cTpyktype OMOI:

Ob6sasaTtenbHas gucuunnvHa BapuatMBHoM 4acty umkna b1.B.O0 (YacTtb,
dopmumpyemas ydacTHUKaMn obpasoBaTesibHbIX OTHOLLEHWUNR).

Llenu n 3agayum y4ye6HOM AUCLUNIIUHDI

Llenamu oceoeHusi yuebHOU OucyurniuHbl 8115HMCH:

- O3HaKOMIEHME C PaaNOCMEKTPOCKOMNYECKMMM N MeccbayapoBCKMMU MeTogamMum
nccnenoBaHUs CBOMCTB BeELLECTB, MeTogaMuM OnucaHusi CMEeKTPOB MapamMarHUTHOroO WU
MeccbayspoOBCKOrO  pe3oHaHca, MNPUMEHEHMEM  CNEKTPOCKOMUM  MarHUTHOro U
MeccbayapOBCKOro pe3oHaHca B Hay4HbIX UCCNEeAOBaHUAX U Ha NpaKTuKe.

3adayu y4ebHoU AucyunuHbI:

- NONYYNTb 3HAHUA O MeTo4ax U METOAMNKAX CNEKTPOMETPUM U U3MYHEHWUI;

- aHanM3npoBaTb AaHHble, NoflyYyaemMble NpU UCNONb30BAHUN PA3NNYHbLIX METOANK
n3mepeHnn B MeccbaydpOBCKOM CNEKTPOMETPUW. a TaKkKe [OaHHble, MonyvYaemble B
Pa3fiMYHbIX  MarHUTOPE30OHAHCHbLIX CMEKTPOMETPax C TOYKM 3PEHUS  CTPYKTYpbI
nccnegyembix ob6pasuos;

- OBNageTb MeTodamMu W3MEPEHUN XapakTEPUCTUK MaTepuanoB C MOMOLLbHO
mMeccbayapOBCKOW CMNEKTPOMETpUN, BnageTb MeTOAaMU MU3yYeHUs PUINKO-XMMUYECKNX
XapakTepUCTUK MaTepManoB C NOMOLLbO MarHUTOPE30HAHCHbIX CNEKTPOMETPOB

dopma NPoOMeXXyTOYHOM aTTecTaLumm — 3a4eT C OLEHKOMN.

B1.B.08 CnekTtpomeTpus siaepHbIX U3ny4YeHun

O6was TpyaoeMKoCTb ANCUMMNMNHBI 3 3.€.

OvcumnnmnHa HanpaeneHa Ha QOPMUPOBaAHME CrieaylLlmnx KOMMETEHUUA U
WMHONKATOPOB UX AOCTUXKEHUS:

[1K-6. CriocobeH camMocmosimesibHO 8bINOIHAMb 3KCrepuMeHmarsibHble  Usu
meopemu4yecKkue uccriedos8aHusi Ornsi PeWeHUsT HayYHbIX U Mpou3800CMEeHHbIX 3aday C
UCrnosib308aHUEM COBPEMEHHOU MEeXHUKU U Memodo8 pacyema u uccredoeaHusi C
onmumu3upogaHuUeM Memo0o8 Uuccrie008aHUsI.

- [IK-6.5. 3Haem ¢pusuyeckue si8reHUs, Ha KOMOPbLIX OCHOBAHO oripedesieHue
3/IEMEHMHO20 U  U30MOIMHO20 cocmasa eewecmea, OCHO8blI  uccriedo8aHusi
CMPYKMYyPHbIX XapakmepucmuKk Mamepuasios MemodamMu Macc-CrieKmpomMempuu,
pe3epgopd08CKO20 paccesiHUsI, KaHauposaHusi, Meccbayspo8cKoU CrieKmpocKonuu
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- [1K-6.6. Bbibupaem memod usmepeHul u obpabomku 3KcriepuMeHmarbHbIX
pe3ynbmamoe [pu rnaHupoeaHuu 3KcriepumeHma Ors rnposedeHuss uccredosaHul
U3rydeHUl pasfuyHbIX paduoakmueHbIX UCMOYHUKO8 U Yacmul, 8bICOKOU 3Hepauu

- [IK-6.7. Bnadeem HabikaMu rpakmu4yeckoao MPUMEHEHUS CrekmpomMempuu:
ocywecmensme  2padyuposKy  CIIeKMpoMempo8  dHepauli  eaMmma-usrnydYeHud,
onpedenisimb OMHOCUMESIbHYIO aKmueHOCMb UCMOYHUKO8 U3/Ty4eHul, rnposooums
udeHmuuKayuro muna 3apsXKeHHbIX Yacmuy, rno yoesibHouU UoHU3ayuu.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMOI:

Ob6s3aTenbHasa gucumnnmMHa BapnaTmBHom Yactu uukna b1 (Yactb, dopmumpyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

Llenn v 3apaumu yuebHOM AUCLUUNNUHBI

Llensmu oceoeHusi yuebHoU OucyurniuHbl 6115HMCs:

- O3HaKoOMIfEeHWe CTYOEeHTOB C OCHOBHbIMM MeToA4aMn U  MeToaMKamm
CNEKTPOMETPUN U3NYYEHNN, OCHOB (PU3NKU B3aUMOOENCTBUS WU3INYyYEHUN C BELLECTBOM,
MEeTOLO0B perncTpaunmn n3nyyeHnin CneKTpoMeTpamm n NpakTUYECKoro Nx NpUMeHeHus.

3adayu y4ebHoU AucyunuHbI:

- [JaTb 3HaHUA O (PU3MYECKUX SBMEHUSIX, HA KOTOPbIX OCHOBaHO onpeaeneHue
9N1EMEHTHOro0 M M30TOMHOrO COCTaBa BeLLEeCTBa, OCHOBAX MCCNeAoBaHUS XapaKTepUCTUK
MaTepuanoB metogamm pesepcdopAOBCKOro paccesiHus, KaHannmpoBaHus, anbga- n 6eta-
crnekTpomeTpun

- HayuuTb BblIOMpaTb MeTo4 W3MepeHun u o0bpaboTkm IKCNepUMeEHTanbHbIX
pe3ynbTatoB MNpu MNNaHUPOBaAHUK 3KCNEpUMEHTa ANng NpoBeAeHUs UCCreaoBaHUN
N3NYyYEeHNN pasnUYHbIX PaaNOaKTUBHbBIX MCTOYHMKOB M YacCTUL, BbICOKON SHEPTK

- [aTb HaBblkKM MPAKTUYECKOTO MNPUMEHEHUS CMEeKTPOMETPUM: OCYLLECTBIATb
rpagyvMpoBKy CMEKTPOMETPOB, ONpPeAensATb OTHOCUTESbHYK aKTUBHOCTb WCTOYHMKOB
N3NyYeHUn, NPOBOANTL WOEHTUMUKAUMIO TUNAa 3apsKeHHbIX YacTuy Mo  yAenbHOW
NOHM3aLMn

Popma(bl) NPOMEXYTOYHOM aTTeCTaUum — 3a4eT.

B1.B.09 UHCcTpyMeHTanbHbIe U 3KCNepuMeHTalrbHble MeToAbl (PU3NKN AAEePHbIX
peakTopoB

O6was TpyaoeMKoCTb ANCUMMNNNHBI 3 3.€.

OucumnnmHa HanpaeneHa Ha QOpMUMpOBaHME Creaylwmnx KOMMNETEHUUA U
MHONKATOPOB UX AOCTUXKEHUS:

[1K-2. f[omoe Kk co30aHut0 HOB8bIX Memodo8 pacyema COBPEMEHHbLIX (hU3UHECKUX
yCmaHo80K U ycmpoucmes, pa3pabomke memodos peaucmpauyuu UOHU3UPYHWUX
u3ny4deHul, Memodo8 OUEeHKU KOSTIUHECMBEHHbIX Xapakmepucmuk 10epHbIX Mamepuarsios

- MK-2.4 3Haem memoOdbl u cpedcmea MOOenuposaHusi (hU3UKO-MEXHUYECKUX
rpoueccos 8 huau4ecKkux ycmaHogekax, Memoodbl u cpedcmea peaucmpauuu usnyyYeHud,
Xapakmepucmuku 10epHbIX Mamepuaros.

[1K-3. CriocobeH Kk co30aHU MeopemuyecKux U mamemamudeckux moodesed,
onucbi8arWUX U3UKY KUHEeMUYEeCKUX sSesfieHuli unu rpouyeccbl 8 peakmopax,
ycKopumerisix.

- [1K-3.1. 3naem ocHoebl mennosudpasnuyeckoeo pacyema peakmopa u
OCHOBHble mpebosaHusi K KOHCMpyKUusim 53P.

[1K-6. CrnocobeH camocmosimernibHO 8bIMOJIHAMb  3KCrepuUMeHmMarsbHble  Umu
meopemuyeckue uccriefosaHusi O peweHuUs Hay4yHbIX U Mpou38o0CMeEeHHbIX 3aday C
uCronb308aHUEM COBPEMEHHOU MEeXHUKU U Memodo8 pacdema u uccredogsaHusi C
onmumu3upo8aHuem Memodos uccriedo8aHusl.

- [1K-6.6. Bbibupaem memod usmepeHuli u obpabomku 3KcrepumMeHmarbHbIX
pe3ynbmamos rpu rnaaHuposaHuu aKcriepumeHma Ol npogedeHusi uccriedosaHul
u3riydeHul pasrudHbix paduoakmugHbIX UCMOYHUKO8 U Yacmul, 8bICOKOU SHepauu.
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- [lK-6.7. Bnadeem HasblkaMu rpakmu4yecko2o MpUMEHEHUST CrieKmpomMempuu:
ocywecmensime epadyuposKy  CrekmpoMempo8  3Hepauli  2aMma-usnyqyeHud,
onpedeniimb OMHOCUMESIbHYK aKmu8HOCMb UCMOYHUKO8 U3/y4YeHuld, npoeodums
udeHmuuKayur murna 3apsXKeHHbIX Yacmuy, o yoesbHoU UoHU3ayuu.

- [IK-6.8. 3Haem oOcCHoebl paduomempuyecKkux U3MepeHul CcyMmapHoU
akmueHocmu u MemoObl peaucmpauuu paduoHyKknudos, memoodbl PaduOXUMUYECKO20
aHarnusa.

[1K-7. CnocobeH oueHusameb pUCK U onpedesnsmb Mepbl besonacHocmu Ors
A0epHbIX YCMaHOBOK U MEXHo/o2ul, cocmasensams U aHanu3upogame CcueHapuu
rnomeHyuanbHO 803MOXHbIX asapuli, paspabambeieamb MemMOObl YMEHbWEHUS pucKa UX
B803HUKHOBEHUSH.

- [K-7.3. 3Haem ¢pusuyeckue OCHO8bI U MPUHUUMbI YyrpassieHusi peakmopom,
mpeboesaHusi, npeodnbsisniseMble K HadexHocmu u 6e3zoriacHocmu pabombl peakmopa,
KOHCMpyKuuu SI0epHbIX 3Hepeemu4yeckux peakmopos (A9P) BB3OP, PBEMK, BbH u
repcrnekmMueHbIX MPOEeKMmos.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMOI:

Ob6gaszaTtenbHas  gucuunnuMHa BapuatmBHonm dYactm  uukna bB1.B  (Yacts,
dopmumpyemas y4acTHUKamMmn obpasoBaTeribHbIX OTHOLLEHU).

Llenu n 3agayum yye6HOM AUCLUNSIUHDI

Llensmu oceoeHusi yuebHoU OucyurniuHbl 16115H0MCH:

- 00bACHUTB/NepeuncnnTb TpeboBaHMA FOTOBHOCTM CUCTEM U 0BOpPyAOBaHMA Ha
aTtane «PnUsnvecknm nNycky»;

-0aTb onpegeneHne «dPusmyecknin nyck», « PU3ndeckuin Nyck peakropar, «AgepHo-
onacHble paboTbly;

-nepeyncnntb TpeboBaHMsa 6e30MacHOCTU MO KaXKAOW Mporpamme UCMbITaHUK npu
BbinonHeHun AOP;

- 0OBACHUTL NOPSAAOK BbINOSHEHNA paboT Npu NepBoK 3arpyske LWTaTHON akTUBHOW
30Hbl TBC, NC CY3 n 3anonHeHne peaktopa pacTBOpoM G0OpHOM KNCNOTbl HEOOX0AMMOMN
KOHLIEHTpaLuuW.

- 06BACHMTL NPOBEPKY KayecTBa YCTaHOBKM OGroka 3awwmnTHbIix Tpy6 (B3T);

- OOBACHWUTbL KpUTEPMM YCMNELIHOCTM BMOPOLUYMOBOrO KOHTPOSS, KOHTPONs
TennorvapasnmMyecknx xapakrepuctuk Bb u waxtHoro o6bema peaktopa.

- 06BACHUTL KPUTEPUM YCNELLHOCTM NPOBEPKN 4OCTOBEPHOCTM KOHTPOMSH OCHOBHbIX
TexHoorn4yecknx napameTpos PY;

- 06bsACHUTL NpoBepKy paboToCnoCOBHOCTM M AOCTOBEPHOCTU MHAOPMaUUn W
pacyeTHbIX KaHanoB KOHTpons TennoHocutens 1 koHtypa CBPK A3C.

- 06BACHUTD Kakne pekomeHngauumn npeacrTaBuTb A8 YNydleHns 3anaca o Kpusuca
TennoobmeHa, BOCCTAHOBMEHMS SHEProBbigeNeHns n KoHTpons nogorpesa TBC.

- 06BbACHNUTL YCNOBUS BbIBOAA peakTopa B KPUTUYECKOE COCTOSIHNE

3adayu y4ebHoU AucyunuHbI:

- bopMmpoBaHue ymeHust no obecnevyeHmto mep 6e30nacHOCTM NPU BbINONTHEHUN
AOP ¢ ncnonb3oBaHMEM COBPEMEHHbLIX TEXHOMNOMM;

- NpMoBpecTn HaBbIKM NO opraHu3auun BoinonHeHus AOP;

- NpuobpecTM HaBblkKM [AOCTOBEPHOrO KOHTPOMS W3MEPUTENbHbLIX KaHanos
OCHOBHbIX TEXHOMOrMyeckux napameTpoB PY un kaHanoB KOHTPOMs napaMeTpoB NS
POPMMPOBAHNA CUTHAMNOB 3aLLMT, pacy4eTOB MOLLHOCTU peakTopa u aHeprosblpaboTky;

- NpUobBpecTn HaBblKM PErncTpauumn 3HadeHun MOLLHOCTM peakTopa Mo KaHanam
n3MepeHun B AManasoHax gvanasoHa uctovHuka (OW) n nyckosoro ananasoHa (MA)

- NpuobpecT HaBblkKM K OC(OPMIIEHNIO OTYETHO-COATOYHOM LOKYMEHTauum Mo
okoH4YaHuMm AOP no OCTMXEHMIO KpUTEPUEB YCNELLHOCTW.

dopma NpomMeXXyTOYHOM aTTecTaLum — 3a4er.
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B1.B.10 OuHamMuka XnakKkocTu 1 rasa

O6wwasn TpyaAoOEMKOCTb ANCUUNIINHDI 2 3.€.

OvcumnnuHa HanpasneHa Ha QOpPMUPOBaHUE Criedylowmnx KOMMEeTEHUMn 1
NHONKATOPOB UX AOCTUXKEHUS:

[1K-5. CnocobeH ocywecmensambs KOHMPOsb, Op2aHu3auyulo U nraHuposaHue
6es3onacHou aKkcrislyamauuu menso- U 3rekmpoobopydosaHusi, mpy6orpoeooos,
napozeHepamopos ASC, a maKxxe 0CHOBHbIX hOHO08 peakmopHo20 omaoeneHuss ASC

- [1K-5.4. 3Haem mepmuHbl u onpedenieHusi 8 obrnacmu OUHaMUKu Xudkocmu U
easa.

- [1K-5.5. Paccyumbigaem rnomepu Ha mpeHue u MeCmHbIe COrnpomuerieHus.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMNMOI:

AuncumnnuHa oTHocuTca K 6asoBon yacty uukna b1.B.O[ (Yactb, dopmmpyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

Llenn v 3apaum yuebHOM AUCLUUNNUHBI

Llensmu oceoeHusi yuebHoU OucyurniuHbl S16115H0MCS:

- OCBOEHME OCHOB MEeXaHWKW XWOKOCTWU U rasa, npuobpeteHne 3HaHui B obnactu
OAVNHAMUKN  KMOKOCTU UM rasa, AuddepeHumnanbHbiX YpaBHEHWA rmMaporasocTaTUKy,
npnobpecTn ymMeHust paccynTbiBaTb MNOTEPU HA TPEHME U MECTHble€ COMPOTMBIEHUS B
anemeHTax TpybonpoBoaOoB; onpeaenaTb PEXUM TEYEHUS XKUOKOCTU UIK rasa;

3adayu y4ebHoU OucyunuHbI:

- IpMoBpecTn yMeHUs peLleHnst ypaBHEHUN rmapoCcTaTUKu;

- HayuuMTbCA WCNONMb30BaTb B MPaKTUYECKMX pacyeTax ypaBHeHue bepHynnu;
BbINOSTHATL rMapaBnMyeckoe NpPouIMpoBaHMe akTUBHOW 30Hbl PEAKTOPHOW YCTAHOBKM C
BOASHLIM M ra3oBbIM TEMSIOHOCUTENEM.

dopma NpomMeXXyTOYHOM aTTecTaLuum — 3a4er.

b1.B.11 Tepmorngpasnuyeckoe o6opyaosaHue A3C

Ob6wasa TpyaoeMKoCTb ANCUMMNNHBI 3 3.e.

OvcumnnuHa HanpaeneHa Ha QOpPMUMPOBaHUE Criedylowmnx KOMMEeTEHUMn 1
NHOMKATOPOB MX OOCTUXKEHUS:

[1K-3. CrnocobeH Kk co30aHut0 mMeopemuyeckux U mamemamudeckux moodened,
onuckbigarWUX U3UKYy KUHEMUYECKUX SereHuli unu rpoueccbl 8 peakmopax,
yCKopumernsix.

- [IK-3.1. 3Haem ocHo8bI mennoaudpasniu4ecKkoao pacyema peakmopa Uu
OCHOBHblIe mMpebosaHUsi K KOHCMPYKUUSaM S3OP.

- [1K-3.2. BebinonHsem mennoaudpasnudeckuld pacdyem peakmopos [IKP-2.3
YmMeem ocywecmensime Mouck U aHanu3uposamse HayYHO-MEXHUYECKY UHGhopMayu u
8bibupamb Heobxodumble OaHHble Ofid Mersio-2udpPasiuU4ecKux pacyémos; eblbupamb
KOHCMPYKUUOHHbIE Mamepuaribl aKmueHOU 30Hbl peakmopa 8 3agucumMocmu om ycriosuu
pabomebi.

[1K-5. CnocobeH ocywecmensimb KOHMPOsb, Op2aHu3auur U rraHuposaHue
6es3onacHolU aKcrislyamauuu mensio- U arnekmpoobopydosaHus, mpybornpoeooos,
napozeHepamopos AGC, a makxxe 0CHO8HbIX (hOHO08 peakmopHo20 omadeneHus ASC.

- [1K-5.2. Ocywecmensem pacyembl mMenIo0bMEHHUKO8 U aKmueHbIX 30H
peakmopos, npoeodum OUEHKY mersio-2udpassiudeckux xapakmepucmuk Ha OCHO8e
npocmedliwux modenedl; ucronb3yem rnpozgpamMMbl Pacyemos merno-audpasiuyecKux
xapakmepucmuk s4eliku peakmopa u peakmopa 8 Uesiom.

- [1K-5.3. Ocywecmensgem nouck U aHasu3upyem HayYHO-mexXHUYECKYH
UHpopmayurw U eblbupaem HeobxoOumble OaHHble Ofid menrnno-2udpasiudecKux
pac4yémos; ebibupaem KOHCMPYKUUOHHbIE Mamepuaribl akmueHOU 30Hbl peakmopa 8
3asucumocmu om ycriosut pabomeil.
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- [1K-5.5. Paccyumbigaem rnomepu Ha mpeHue u MeCmHbIe COrnpomuerieHus.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMOI:

OucumnnmHa oTHocuTca Kk GasoBon yactu uukna B1.B. (actb, cdopmumpyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

Llenn v 3apauu yuebHOM AUCLUNNUHBI

Llensmu oceoeHusi yuebHoU OucyurniuHbl S6115HMCs:

- U3YYEHUIO OCHOB TennoobmeHa, 3HaTb TUMbl, NPUHUMM OEWNCTBMS W Has3HayYeHune
TennoobmMeHHbIx annapaTtos ASC.

- NU3yYEHNI0 TEOPETUYECKNX OCHOB rMApaBvKK, YCTPONCTBA U NPUHLNMNOB AENCTBUSA
HacocHoro obopygosaHus ASC.

- U3YYEHUI0 NpuHLUMNa AencTBmUs TpybonpoBOoAOB, apMaTypbl, (OUNbTPOB M COCYA0B
Ha AGC.

3adayu y4ebHoU QucyurnIuHbl:
- OOBACHUTE OCHOBbI TennoobmeHa, 3HaTb TWMbl, NPUHUUN OEWCTBUS U Ha3Ha4veHue
TennoobmeHHbIX annapaTtos ASC.
- MNPOAEMOHCTPUPOBATbL TEOPETMYECKME 3HAHWA OCHOB rMAPABMMKKW, YCTPOWCTBA W
NPUHLMNOB AENCTBMS HAacoCcHoro obopyaoBaHua ASC.
- onucaTb Ha3Ha4YeHue U NpUHUMN OENCTBMS TpybonpoBOOOB, apmaTypbl, UbTPOB U
cocynoB Ha ASC. lNMpeactaBuTb Knaccnudukaumo 1 OCHOBHbIE 371IEMEHTbI MX KOHCTPYKLMN.
- onucaTtb OpraHM3aunoHHbIE MeponpuaTus, obecnevnsarwme 6esonacHoCcTb paboT npu
pabotax Ha TMO.

-ucnonb3yst MakeTbl apmaTtypbl, OOBACHWUTL NPUHUMN paboTbl  PErynMpyoLmnXx,
npeaoxpaHMTenbHbIX, 0BpaTHbIX KnanaHOB WM 3anopHOW apmaTypbl, ykas3aTb OCHOBHblE
KOHCTPYKLUMOHHbIE YacTu PErynupyowmx, NnpeaoxpaHuTenbHbiX, 0bpaTHbIX KnanaHoB W
3anopHon apmMaTypbl, Ha3BaTb UX Has3Ha4YeHue, onpeaenTb rOTOBHOCTb PEryNMpYOLLNX,
npeaoxpaHMTenbHbIX, 0OpaTHbIX KnamaHoB M 3arnopHOW apmaTtypbl K BBOAY B paboTy.
- UCMNOSb3ysl MaKeTbl TENNIO0OOMEHHMKOB, OO BbACHUTL NPUHLUKUN paboTbl TENNOOOMEHHUKOB,
yKka3aTb KOHCTPYKLUMOHHbIE 4YacTu TenrnoobMeHHUKOB, OnpeaenuTb MNPOXOAUMOCTb U
YUCTOTY TPYOOK KOXYXOTPYOHOro TennoobMeHHMKa, onpeaennTtb YUCTOTY NNacTuH U
MUCNpaBHOE COCTOSIHAE TMPOKMAaAOK MNnacTUHYaToro TennooOMeHHWKa, onpeaenuTb
rOTOBHOCTb TENNIO0OMEHHNKOB K BBOAY B paboTy.

- UCMONb3ys MakeTbl HacocoB, onpedenuTb TUM Hacoca, OObACHUTb NPUHLUMN PaboTbl
HacoCOB, YyKasaTb OCHOBHble KOHCTPYKLUMOHHbIE 4YacTU HACOCOB W HasBaTb WX
Ha3Ha4YeHWe, onpenenvTb FOTOBHOCTb HACOCHOro arperata k Beody B paboTy, ykasaTb
MecTa BM3yanbHOIO KOHTPOSS OMnepaTMBHbIM NEpPCoHanoM 3a paboTalolmM HacocoMm,
ykasaTb MecTa BO3MOXHbIX HEWUCNPAaBHOCTE HACOCOB, MNEPEYUCNUTL MPUYUHBI KX
BO3HUKHOBEHMS 1 CNOCOObI YCTPaHEHNSI STUX HEUCTPABHOCTEW.

dopma NpomMeXXyTOYHOM aTTecTaLum — 3a4er.

B1.B.12 Teopusa nepeHoca Usny4eHuun

Ob6wasa TpyaoeMKoCTb ANCUMMNNHBI S 3.e.

OucumnnuHa HanpasreHa Ha OPMUPOBAHWE Credylowmx KOMNeTeHUMn U
MHONKATOPOB UX AOCTUXKEHUS:

[1K-1. CnocobeH Kk co30aHut0 MmMeopemuyeckKux U mamemamudeckux moodened,
ornucbi8arWUX KOHOEHCUPOBaHHOE COCMOSsIHUE eewecmsa, pacrpocmpaHeHue U
g83aumodelicmaue u3fy4eHUsi C 8eUeCMBOM.
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- [1K-1.2. 3Haem ocHo8HbIe MOOesnu rpouyeccos 8 obsiacmu u3UKU amoMHO20
s0pa, KOHOEHCUPOB8aHHO20 COCMOSIHUS eewecmea U e3aumodelcmeusi u3fydYeHul C
8euw,ecmeom.

- [IK-1.3. Cocmasnssem mamemamu4eckue Modesiu  A0epHO-bU3UHECKUX
rpoueccos.

- [1K-1.4. Ocywecmernsem meopemuyeckoe moodesnuposaHue 0epHO-pu3uHeCKUX
cucmem u npoyeccos.

[1K-4. CnocobeH ucrionb3oeame hyHOaMeHmarbHbl€ 3aKOHbl 8 obriacmu hu3uku
amomMHo20 si0pa U 4Yacmuu, SI0epHbIX pPeakmopos, KOHOEeHCUPO8aHHO20 COCMOSIHUS
gewlecmsa, 9Kosoeuu 8 obbeme, OocmamoyHOM Ofl  CcaMoCcmosimesibHO20
KoMbUHUpOB8aHUsI U CUHMe3a pearibHbix uded.

- [1K-4.1. 3Haem cpyHOameHmMarsnbHble MnoHsmus, 6azoebie MoOesiu, MPUHUUMbI U
Mamemamu4yeckue Memodbl meopuu repeHoca Uu3rlydeHul, a makxe epaHuubl Uux
rnpumMeHuUMocmu.

- [1K-4.2. BbiOernisiem KOHKpemHoe «gu3udeckoe» cooepxaHue 8 rpuKiadHbIX
3adayax rnepeHoca u3riy4yeHud, Mnpo8oOUMb aHarnu3 [rOJlyYEHHbIX Pe3yrbmamos,
cmasumb U pewamb KOHKpemHble 3ada4qu nepeHoca ussay4yeHud.

- [IK-4.3. 3Haem OCHOBHble 3aKOHOMEPHOCMU  [IPOUECCO8 2eHepayuu,
pacrnpocmpaHeHusi HelmpoHO8, a makxe 83aumodelicmeusi HelimpoHO8 C amoOMHbIMU
A0pamu.

- [1K-4.4. Paccyumbigaem xapakmepucmuku e2eHepayuu, pacrpocmpaHeHus
HelmpoOHO8, a makxe e3aumodelicmeusi HelimpPOHO8 C amOMHbIMU si0pamul.

[1K-7. CnocobeH oueHusamb puCK U onpeodenismb Mepbl 6esornacHocmu Or6is
0epHbIX YCMaHOBOK U MexHoJsioeul, cocmaesnisimb U aHanu3uposamb CUeHapuu
rnomeHyuanbHO 803MOXHbIX asapul, pa3pabambieamb MemoObl YMEHbWEHUSI pucka Ux
B803HUKHOBEHUSI.

- [IK-7.4. 3Haem ocHosbl Ouy3uu HelumpoHo8, POCMPaHCMEEHHO20
pacrnipedeneHusi 3amMeOdnsUUXCS HeUMPOHOS.

- [IK-7.6. Bnadeem wmemodamu pacyema HeUMPOHHbIX rosiell ¢ Uesiblo
YMEHbUWEHUS pUCKa B03HUKHOBEHUS agapuliHbIX cumyayud.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMOI:

OucumnnuHa BxoguT B BapmaTtmBHyo YacTb umkna b51.B.0[ (MacTtb, dopmupyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

Llenu n 3agayum y4yebHOM AUCLUNIIUHDI

Llenamu oceoeHusi y4ebHOU OucyurniuHbl 8115MCH:

- O3HaKOMJIEHME CTYOEHTOB C OCHOBHbIMW 3aKOHOMEPHOCTSIMW pPacnpoCTpaHEHUs
3apsKEeHHbIX YacTuy, POTOHOB M HEWTPOHOB B pPasfnMyHbIX cpedax, M3yvyeHune MeTOAoB
pacyeTa XapakTepUCTUK B3auMOOEWNCTBUS, NPUOOPETEHNE YMEHUN BbIMOMHATH pacyeTbl
XapaKTEPUCTMK NPOXOXKAEHNS NOHN3NPYHOLLNX U3NYyYEHUI B BELLECTBE.

3adayu y4ebHoU AucyunuHbI:

- M3y4uTb yHAAMEHTanbHble MNOHATMS, 06a3oBble Mogenu, npUHUMNBE ©
MaTtemaTuyeckme MeToabl TeopuuM MepeHoca WU3NyYeHUn, a Takke rpaHuubl KX
NPUMEHNMOCTH

- Hay4YUTbCs BbIOENATb KOHKPETHOe «duanyeckoe» coaepkaHne B NPUKNagHbIX
3afavax nepeHoca Many4yeHun, NpoBoANTb aHanm3 NosflydYeHHbIX pPe3ynbTaToB, CTaBUTL U
pewaTb KOHKPETHbIE 3a4a4n NepeHoca U3nyyYyeHnn

- OBNnafeTb MeTodaMn pacyeTa XapakTepUCTUK MOTOKOB YacTuL, B BELLECTBE Kak
aHanNUTU4YECKUMN, TaK U YNCNEHHBIMU, C NPUITOXKEHUAMM K PELLEHMIO TUMOBLIX 3adady Mo
nepeHocy nany4eHum

Pdopma NpOMEXYTOYHOMN aTTeCcTaLumm — 3a4er.

B1.B.13 ABTOMaTMy4yecKkne cuctemMbl ynpaBrieHUA TeXHonormyeckum npoueccom A3C



146

O6Lwasn TpyaA0eEMKOCTb ANCUUNINHBI 4 3.€.

OvcumnnuHa HanpasneHa Ha QOpPMUPOBaHUE Criedylowmnx KOMMEeTEeHUMn 1
MHOMKATOPOB MX OOCTUXKEHWS:

[1K-1. CrnocobeH Kk co30aHu0 meopemuyeckux U mamemamuyeckux mooerned,
onuchbiBarWUX KOHOEHCUpPOBaHHOE COCMOsIHUE eewecmsa, pacrpocmpaHeHue U
g83aumodelicmeue u3y4eHusi ¢ 8euecmeom

- [1K-1.5. SHaem cospemeHHbIe npedcmasreHuss 8 obrnacmu ¢bu3uku amoMHO20
A0pa Heobxodumbix Ons  ornucaHus  fpoueccos, rfpomeKkarnuwux 6 S0epHo-
3Hepe2emu4YecKux ycmaHoeKax.

[1K-2. CriocobeH K co3d0aHuK HOBbIX MEMOOO0B pacyema CO8PEMEHHbIX (hU3UHECKUX
ycmaHo80K U ycmpoucms, pa3pabomke wmemodos peaucmpayuu UOHU3UPYHWUX
u3riy4yeHul, Memo0o8 OUEHKU KOJTUHECMBEHHbIX XapakmepucmuK SS0epHbIX Mamepuarsos.

- [IK-2.4. 3Haem mMemoObl u cpedcmea Moderniupo8aHusi hU3UKO-MEXHUYECKUX
rpouyeccos 8 (husuveckux ycmaHoekax, Memoodbl u cpedcmea peasucmpayuu usrny4yeHud,
xapakmepucmuku s10epHbIX Mamepuaros.

[1K-3. CrocobeH Kk co30aHut0 meopemuyeckux U mamemamuyeckux mooerned,
onucbigarWUX U3UKY KUHEMUYECKUX SereHuli unu rpoueccbl 8 peakmopax,
yCcKopumernsix.

- [1K-3.3. O6ocHosbIgaem 8bIbop MexXHUYeCKUX peweHul u KoHcmpykuyud S9P.

- [MK-3.4. BHaem nipuHyun pabomsi u cocmae si0epHo20 peakmopa, mpebosaHus,
rnpeodnbsengeMble K MmensioHocUmernsmM, peakmopHbIM MamepuanaM U UX OCHOBHbIe
XapakmepucmukKu.

- [1K-3.6. ObocHosbIgaem 8bI6OpP MEXHUYECKUX peleHUl U KoHempyKyul SA9P npu
repexo0HbIx pexxumax pabomsi S19P.

- [1K-3.7. Paccyumbigaem repexo0 akmueHoU 30Hbl 5S13Y Ha Opyeol yposeHb
MoOWwHOCMU; oueHusaem oboeaweHue mornnuea O5id peakuyuu OerieHus, aHanusupyem
cocmosiHue pa3MHoxaruweli cucmemb! U fpo8ooum OUEHKU OCHOBHbIX Xapakmepucmuk
ABP npu HecmauuoHapHbIx rpoueccax 8 SIOP.

[1K-6. CriocobeH camMocmosimesibHO 8bINOMIHAMb dKCrepuMeHmarsibHble  Uusu
meopemu4yecKkue uccriefosaHusi Ors PeweHUs Hay4YHbIX U Mpou3800CMEeHHbIX 3aday C
UCrosib308aHUEM COBPEMEHHOU MEeXHUKU U Memodo8 pacyema u uccredoeaHusi C
onmumu3upogaHuUeM Memo0o8 Uuccrie008aHUsI.

- [IK-6.8. 3Haem oOcCHoebl paduomempuyecKkux U3MepeHuUl CcyMmapHoU
akmueHocmu u mMemoObl peaucmpauuu paduoHyKknudos, memoodbl PaduOXUMUYECKO20
aHarnusa.

[1K-7. CnocobeH oueHusameb puCK U onpedensmb Mepbl be3onacHocmu O
S0epHbIX YyCMaHOBOK U mMexHoso2ul, cocmaesnsmbs U aHaju3uposamb CueHapuu
rnomeHyuarnbHO 803MOXHbIX asapuli, paspabambieamb MemMOObl YMEHbWEHUS pucKa UX
B803HUKHOBEHUS.

- [K-7.3. BHaem c¢busuyeckue OCHO8bI U MPUHUUMbI YrpasrieHusi pPeaxkmopom,
mpeboesaHus, npeodnbsengeMbie K HadexHocmu u 6e3zoracHocmu pabombl peakmopa,
KOHCMPpyKyuu S10epHbIX 3Hepeemuyeckux peakmopos (A3P) BB3OP, PBMK, BH u
repcrnekmMueHbIX MPOEeKMmos.

- [1K-7.5. [lposodum oueHKy pucka Orsi SA0epHbIX YCMaHOBOK, CBsi3aHHbIX C
npocmpaHcmeeHHbIM pacripedesieHUeM HelimpoHO8 8 cpede.

- [IK-7.6. Bnadeem memodamu pacyema HEUMPOHHbIX ronel C Uesbko
YMEHbUWEHUS pUCKa 803HUKHOBEHUS agapuliHbix cumyauyud.

- [K-7.7. OueHusaem napamempbl OUCKpemu3ayuu, rnpospamMmmupo8amse npocmeie
cucmemMbl asmomamusayuu, coomeemcmeyrwue besonacHocmu  3Kcryamauuu

A0epHbIX YCMaHOBOK.
- [IK-7.8. Bnadeem wmemodamu ebibopa onmumasbHOU  MmexHosioauu
rpoepaMmmMHO20 ynpasneHus aneMeHmamu cucmembl asmomamu3sayuu,

coomeemcmeyiou;ea 6e3onacHocmu 3Kcrisiyamauuu ,qOepr/x YCMaHOBOK.
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[1K-8. CriocobeH obecrieyusampb paduayuoHHbIU KOHMPOsb U 3KO/102U4YecKU
6e3onacHyto 3Kcryamayuto s0epHbIX 3Hep2emuyecKux yCmaHOB80K C [PUMeHeHUeM
mexHuU4yeckux cpeodcme paduayuoHHo20 KoHmpons HAY u A3C u eecmu
UHOuBUOYyarsibHbIU 003UMemMpPUYeCKUlU KOHMPO/ib NepcoHarna.

- [1K-8.6. 3Haem 6uosioaudeckoe Oelicmeuu U3fy4eHUU Ha op2aHu3M, OCHOBHbIE
ceel0eHusi O MPUPOOHbIX U aHMpOro2eHHbIX pPaduoHyknudax 8 OKpyxaruwel cpede,
meHOeHUUU 8 pas3gumuu 3Hepeemuku, 8 moM yucre S0epHol 3SHepeemuku,
paduayuoHHol be3onacHocmu U oxpaHe OKpyxaruwiel cpedbl npu akcrinyamayuu ASC,
3aWUMHBbIX Meponpusimusix U mepax no rnpeodosieHuto rnocredcmaeuli rnpu asapusix Ha
obbekmax amoMHOU JSHep2emuKu, opaaHu3ayuu u npogedeHuu paduayuoHHO20
MOHUMOPUH2a rpou3sodcmeeHHbIX 06beKMmMo8 U OKpyXxaroujel cpeobl.

MecTo yuyebHOM ancumnnuHbl B cTpykType OOI:

OucumnnuHa BxoguT B BapuaTuBHYK 4YacTb uukna bB1.B (Mactb, dpopmupyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

Llenn v 3apaum yuebHOM AUCLUUNNUHBI

Llensmu oceoeHusi yuebHoU OucyurniuHbl 6115H0MCS:

- M3YYEHUI TeOopeTUYEeCKUX OCHOB aBTOMATU3MPOBAHHOW CUCTEMbI YNpaBreHns
TexHonorn4ecknumu npoveccamu (ACY TIM) ASC.
3adayu y4ebHoU OucyunuHbI:
- 3HaHue pyHKumoHnpoBaHusa ACY TI1 aHeprobnoka.
- 3HaHWe opraHusaumm onepaTUBHO-gMcNeTyepckoro ynpasnenusa b1y, Priy.
- onucaTb COCTaB, Ha3HadeHWe UM NPUHUMN paboTbl TEXHUYECKUX CPencTB U3MepeHus
pacxofa, YpOBHS, AaBNEeHUs 1 TemnepaTypbl.
- 0O6BACHUTDL NPUHUMMBI YIPaBAeHUs 3NeKTPONPUBOAHON apMaTypOn.
- onucaTtb cocTaB, pyHKuMN, cTpykTypy KPY3A I1.
- 3HaHue TK H1n30BOW aBTOMAaTUKM.
- 3HaHne KoMnnekc TeXHNYECKNX CpeacTB CUCTEMbI BepXHero 6rio4Horo yposHs (CBBY).
- 3HaHMe (PYHKLUMOHUPOBAHNSA UHULMMPYIOLLIEN YAaCTU aBapUMHbIX 3aLUUT U YNpaBnstoLwen
cucTembl 6esonacHoOCTM Mo TexHonorudecknum napametpam (CY3-YCBT).
dopma NPoOMEeXyTOHYHOWN aTTecTauum — 3a4er.

B1.B.1B.01.01 AnepHas anekTpoHukKa

O6was TpyaoeMKoCTb ANCUMNNNHBI 4 3.e.

OucumnnmHa HanpaeneHa Ha QOpMUMpOBaHME Creaylwmnx KOMMNETEHUUA U
NHOMKATOPOB MX LOCTUXKEHWS:

[1K-5. CnocobeH ocywecmensambs KOHMPOsb, Op2aHu3ayuto U rraaHuUposaHue
b6esonacHol aKcrislyamauuu menso- U anekmpoobopydosaHusi, mpyborpoeooos,
napozeHepamopos ASC, a makxXe 0CHOBHbIX hOHO08 peakmopHo20 omoeneHus ASC.

- [IK-5.6. 3Haem rnpoueccel 8 3/1IeKMPOHHbIX KOMIMOHeHmMax, uernsx u
ycmpoulicmeax,  rnoHuMaem  MpUHUUNUarbHble  803MOXHOCMU U  O2PaHUYeHus
371EKMPOHHbIX ycmpolcms, memodos uccredogaHull U u3MepeHul, MPUMEHSIIWUXCS
usukamu-aKkcrnepumeHmamopamu, pabomarowumu 6 obnacmu sdepHol QU3UKU U
U3UKU 3r1eMeHmapHbIX Yacmuy,

- [1K-5.8. Bnadeem npakmu4eckUMU HaeblkaMu 8blIbopa CXeMOMexHUYEeCKUX
peweHul u pacyema rnapamempos U pexumos pabomsl 35ieMeHmMo8 cxeMbl 0515l pelweHus
KOHKpemHbIx 3adau.

MecTto yuyebHoM gucumnnuHbl B cTpykType OIMOIT:

OucumnnuHa BXxoguT B BapmatmBHyto Yactb umkna b1.B.0[ (MacTtb, dhopmupyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

Llenu n 3apayum y4ye6HOM AUCLUNIIUHDI

Llenamu oceoeHusi y4ebHOoU OucyurniauHbl S6/5HMCs:
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- AaTb CTyAeHTaM npeacraBrieHne O COBPEMEHHOMN ANEKTPOHHOW 6a3e NoCcTpoeHns
nccnegoBaTenbCKUX UM U3MEPUTENbHBbIX  CUCTEM, NPUMEHSAIOWNXCS  usnkamm -
aKkcnepuMmeHTatopamn, pabotalowmmm B obnactu  agepHon  usMku 1M PU3INKK
3NeMeHTapHbIX YacTul,

3adayu y4ebHoU OuCyunuHbI:

- OCBOEHMe cTygeHTamu Havbonee o6WMX MeTOOOB MNOCTPOEHUS BCTPOEHHbIX
yNpaenawwWmx cuctem Ha 6ase MUKPOKOHTPOMMAEPOB U UX NPUMEHEeHWe [Ons
nccnegoBaHns U3ryvyeHnn pagmoakTUBHBIX MICTOYHUKOB M YacTUL, BbICOKOW SHEPTUN.

- BblpaboTaTb PU3NYECKMIA NOAXOA K MpoLeccaM B OfEKTPOHHbIX KOMMOHEHTAX,
uensx M YCTPOWCTBaX, MOHWUMAHWE NPUHUUNNANBHBLIX BO3MOXHOCTEM W OrpaHUYEeHUn
3NEeKTPOHHbIX YCTPOWUCTB.

dopma NpPoMeXXyTOYHOM aTTecTaLuumn — dK3aMeH.

b1.B.[1B.01.02 fAgepHas cneKkTpocKkonus

Ob6wasa TpyaoeMKoCTb ANCUMMNNHBI 4 3.e.

OvcumnnuHa HanpaeneHa Ha QOPMUPOBaHUE Criedylowmnx KOMMEeTEHUM 1
NHONKATOPOB UX AOCTUXKEHUS:

[1K-6. CriocobeH camocmosimesnibHO 8bINOJIHSAMb  3KCrepuMeHmMarsbHble  Unu
meopemu4yecKkue uccriedosaHusi Ors peweHUs Hay4YHbIX U Mpou3e00CmeeHHbIX 3aday C
ucronb308aHUeM COBPEMEeHHOU mexXHUKU U Memodoe pacyema u uccriedogaHusi €
onmumu3upogaHueM Memo0o8 uccrie0o8aHUs.

- [1K-6.1. TlpumeHsem memoOblI uccriedogaHusi eewecmea Ha COBPEMEHHbIX
criekmpomempax u Oemekmopax, 8 moM 4yucre memoodbl anbgha-, bema u 2amma-
criekmpockonuu 018 npogedeHus uccrnedogaHul obpasuyos.

MecTo yyebHOM ancumnnuHbl B cTpyktype OMNOI:

OucumnnuHa BxoguT B BapuaTuBHYK 4YacTb umkna bB1.B (Mactb, dopmmpyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

Llenu n 3agayum y4ye6HOM AUCLUNIIUHDI

Llenamu oceoeHusi y4ebHOU QucyurniuHbl 68715MCs:

- (hopmupoBaHue y CTyOeHTOB MNpOodeCCUOHarnbHbIX Hay4yHO-UccnenoBaTeNbCKNX
HaBbIKOB MO MCMNOMb30BaHWIO MeToda SOEepHOro  MarHUTHOrO  pe3oHaHca  Ans
YCTaAHOBMEHUS CTPOEHUS N MOEHTUUKALMN coeauHEHUIN; (DOPMUPOBAHUN Y CTYOEHTOB
MOHMMAaHNA MPUHUMNNAMNbHBIX OCHOB, MNPaKTUY4ECKUX BO3MOXHOCTEW W OrpaHU4YeHUn
PU3NYECKNX METOAOB WUCCNeOoBaHUA CNeKTPOCKOMMK; 3HaKOMCTBO C annapaTypHbIiM
OCHalleHMeM U1  YCrOBMSMM  NPOBEAEHUS  SKCMEPUMEHTa, NPUBUTUS  HaBbIKOB
WHTeprnpeTaumMm W rpaMOTHOMW OLEHKN 3SKCMEepUMEHTalnbHbIX [OaHHbIX, B TOM u4ucCne
nyGrmMKyembix B Hay4HOW nuTepaType.

3adayu y4ebHoU AucyunuHbI:

- n3yunTb TeopeTudeckme ocHobl MetogoB WK, KP—cnektpockonus, AMP, 3IP,
MacC-CNeKkTpoOMeTpMM, MecchayapOBCKOM CMEKTPOCKONUW U Ap.; @ TakkKe YCTPOUCTBO U
CXEMbl COBPEMEHHbIX NPMBOPOB ANs BCEX Bbille NepeyYncrieHHbIX MeTOO0B;

- HayuuTbCs BblGMpaTb HEOOXOAMMbIN MeToq ANs aHanvM3a OOBLEKTOB pPasriMyHOWn
npupoabl;

- npuobpecTn HaBblKM NO  WUCMOSIb30BaHUKO COBPEMEHHOrO  (PM3NYECKOro
obopyaoBaHus A4ns COOTBETCTBYHOLLEro MeToAa.

dopma NpoMeXXyTOYHOM aTTeCcTaLuumn — dK3aMeH.

B1.B.[1B.01.03 Ncuxonoro-negarornyeckoe ConpoBOXAEeHME NUL C OrpaHNYeHHbIMU
BO3MOXHOCTAMMU 340POBbLS

O6Lasn TpyA0eMKOCTb ANCLUMNINHDI 4 3.€.
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OucumnnuHa HanpaereHa Ha OPMUPOBAHWE CredyloLwwmMx KOMNeTeHUMn U
MHOMKATOPOB MUX LOCTUXKEHUS:

YK-5. CnocobeH aHanusupogsams U y4yumbigamb pa3Hoobpasue Kyrnbmyp 8
rpouyecce MexXKyrbmypHo20 83aumodelticmeusi

- YK-5.3 Obecne4dusaem co3daHue HeOUCKpUMUHaUUOHHOU cpeldbl 8 rpouyecce
MEXKYIbmypHO20 83aumodelicmeusi.

MecTto yuyebHoM gucumnnuHbl B cTpykType OIMOIT:

OucumnnuHa oTHoCKTCA K BapuatMBHOM YacTtuu uukna b1.B.OB. (ducumnnuHel no
BbIGOPY).

Llenu n 3apayn yye6HOM AUCLUNIIUHDI:

Llensmu oceoeHusi y4ebHOU OucyurniuHbl 1811510MCH:

obecneuntb 9ddeKTMBHOE B3aMMOLENCTBME BCEX CYOBLEKTOB WHKHO3UBHOMO
obpasoBaTtenbHoro  npouecca, obecneunTb  NpodeccuoHanbHoe  CTaHOBIEHME
oby4yarolmnxca € HapyleHMeM 300pOBbsA B MOSHOM obbeme M co3gaTb YCroBus ANs
paBHOMPAaBHOIoO y4yacTusi B o6pa3oBaTefnibHON cpeae CTyAEHYECKOrO KOMMeKTMBa.

3adayu y4ebHoU AucyunuHbI:

CosagaHve ycnoBumr, HEOBX0AMMbIX ANsi NOSTyYeHUs BbiCLLEro NpoeccuoHanbHOro
obpasoBaHuna nueanuaamu 1 nuuamm ¢ OB3, nx counanmsauun n agantauuu,

NoBbILLEHNE YPOBHS LOCTYNHOCTN 06pa3oBaHmsa Ans HBanuaos n nuy, ¢ OB3;

BO3MOXHOCTb (POPMWPOBAHUA WHAMBMAYanbHOM 0OpasoBaTeNbHOM TPAEKTOPUN
Ans obyyarowlerocs nHBanmga unm obyyatowierocs ¢ OB3;

Popma NPOMEXYTOYHON aTTeCTaLMM — SK3aMEH.

B1.B.[1B.02.01 AkcnnyaTaumnoHHas 6e3onacHocTb U KOHTponb A3C

Ob6wasa TpyaoeMKoCTb ANCUMMNNHBI 3 3.e.

OvcumnnuHa HanpaeneHa Ha QOpPMUPOBaHUE Criedylowmnx KOMMEeTEHUMA 1
NHOMKATOPOB MX OOCTUXKEHUS:

[1K-1. CnocobeH Kk co30aHut0 MmMeopemuyeckKux U mamemamudeckux moodened,
ornucbi8arWUX KOHOEHCUpPOBaHHOE COCMOsIHUE eewecmsea, pacrpocmpaHeHue U
g83aumodelicmeue u3y4eHusi ¢ 8eUEeCMeoM.

- [1K-1.5. BHaem cospemeHHbie npedcmasrieHuss 8 obrnacmu ¢bu3ukKu amoMHO20
0pa Heobxodumbix Ons  ornucaHusi  fpoueccos, rpomekawuwux 6 S0epHo-
3Hep2emuYecKux ycmaHosKax.

[1K-2. Tomoe K co30aHuK HOB8bIX MeEMOO08 pacyema COBPEMEHHbIX hU3UHECKUX
ycmaHo80K U ycmpoucms, pa3pabomke memodos peaucmpayuu UOHU3UPYHWUX
u3riy4yeHul, Memo008 OUEHKU KOJTUYECMBEHHbIX XapakmepucmuK S0epHbIX Mamepuarsos.

- [1K-2.4. 3Haem memoObl U cpedcmea MoOeniupo8aHuUsi GhU3UKO-MEXHUYECKUX
rpouyeccos 8 (husuvecKkux ycmaHoskax, Memoodbl u cpedcmea peasucmpayuu usny4YyeHud,
xapakmepucmuku s10epHbIX Mamepuarsos.

[1K-6. CrnocobeH camocmosimernibHO 8bIMOJIHAMb  3KCrepuUMeHmMarsbHble  Umu
meopemuyeckue uccriefosaHusi O peweHuUs Hay4yHbIX U Mpou38o0CMeEeHHbIX 3aday C
ucronb308aHUeM COBPEMEHHOU MmeXHUKU U Memodoe pacydema u uccredogsaHusi C
onmumu3upogaHuem Memodos uccredo8aHUusl.

- [lK-6.8. 3Haem o0cHO8blI paduomMempuyecKkux U3MepeHul CyMMapHoOU
akmueHocmu u MemoObl peaucmpauuu paduoHyknudos, memodbl PaduOXUMUYECKO20
aHarnusa.

[1K-7. CnocobeH oueHusamb pucCK U onpeodensmb Mepbl 6e3ornacHocmu Or6is
0epHbIX YCMaHOBOK U MexHoMo2ul, cocmasnsams U aHanu3upogambe CcueHapuu
rnomeHuyuanbHO 803MOXHbIX asapul, pa3pabambieamb MemoObl YMEHbUWEHUS pucKa UX
B803HUKHOBEHUSH.

- [1IK-7.3. 3Haem c¢busudeckue OCHOB8bI U MPUHUUrbI YyrpasrieHUsi pPeakmopom,
mpeboegaHusi, npedbsisnsiemble K HadexHocmu u 6ezonacHocmu pabombl peakmopa,
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KOHCmMpyKuuu sI0epHbIX 3Hepaemu4yeckux peakmopos (A39P) BB3OP, PBEMK, BbH u
repcriekKmMueHbIX MPOeKmos.

- [K-7.7. OueHusaem napamempbl OUCKpemu3sayuu, rnpospamMmmupos8amse npocmsie
cucmeMbl asmomMamusayuu, coomeemcmeyrwue besonacHocmu  3Kcrlyamauyuu
S10€ePHbIX YCMaHOBOK.

- [IK-7.8. Bnadeem memolamu ebibopa onmumasibHOU  mexHosioauu
rpoepamMmMHO20 ynpasneHus aneMeHmamu cucmembl asmomamus3sayuu,
coomeemcmeyrowel beszonacHocmu aKcryamayuu S0epHbIX yCmaHOBOK.

MecTto yuyebHoM gucumnnuHbl B cTpykType OIMOIT:

OucumnnuHa oTHoCUTCA K BapmatmBHoW Yactuy uukna b1.B.[AB (OucuunnuHbel no
BbIGOPY).

Llenu n 3apayum y4ye6HOM AUCLUNIIUHDI

Llensmu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:

- 06BACHMTL 00LLYI0 Lenb saepHOn 6e30nacHoOCTU;

- 06BbACHNTL 06Uy Lenb pagvaLMOHHON 3alUnThl;

- 06BACHUTL TEXHUYECKYHO Lienb 6e3onacHoCTy;

- chopmynmpoBatb yHOAMeEHTarnbHble MNPUHUUNLI obecnevyeHnss 6e3onacHoOCTH
A3C;

- 06BbACHUTL NPUHLMMLI TNYHBOKO3LIENOHNPOBAHHON 3aLUUTbI.

3adayu y4ebHoU OucyunuHbI:

- opmupoBaHMe YMEHUSI pPaCYETHO-MPOEKTHOM U MPOEKTHO-KOHCTPYKTOPCKOW
AeATenbHOCTM B ob6nactn pa3paboTku TexHuveckon 6esonacHocTn u obopyaoBaHus Ons
TennoaHepretTnyecknx cuctem ASC ¢ MCnonb3oBaHMEM COBPEMEHHbBIX TEXHOSOMNN;

- NpuobpecTn HaBblkM Ge3onacHoOW aKcnfyaTauMm OCHOBHOro obopyaoBaHUs K
00CNYyXMBaHUIO M UCMbITAHUAM TennoaHepretTnyeckoro obopyaoBaHusa AJC c yvyeTom
BNUSHWS Ha TENNOBYH 9KOHOMUYHOCTb;

dopma NpoMeXXyTOYHOM aTTecTaLum - 3K3amMeH.

B1.B.[1B.02.02 3kcnepMMeHTanbHble MeToAbl AAePHON (PU3UKK

O6was TpyaoeMKoCTb ANCUMMNNNHBI 3 3.€.

OucumnnuHa HanpaeneHa Ha QOopMUMpoBaHME Creaylwmnx KOMMNETEHUUA U
MHOMKATOPOB MX LOCTUXKEHWS:

[1K-6. CriocobeH camMocmosimesibHO 8bINOMIHAMb 3JKCrepuMeHmarsibHble  Ufu
meopemu4yecKkue uccriedosaHusi Ors PeweHUs Hay4YHbIX U Mpou3e00CMeEeHHbIX 3aday C
UCronb308aHUEM COBPEMEHHOU MEXHUKU U mMemoOo8 pacyema u uccriedosaHusi C
onmumu3upogaHuUeM Memo0o8 Uuccrie008aHUs.

- [K-6.5. 3Haem ¢pusuyeckue si8reHUs, Ha KOMOPbLIX OCHOBAHO orpedesieHue
3/IEMEHMHO20 U  U30MOIMHO20 cocmasa eewecmea, OCHO8blI  Uccriedo8aHus
CMPYKMYypPHbIX  Xapakmepucmuk Mamepuasioge MemodamMu Macc-CrieKmpomMempuu,
pe3epgopdo8CKO20 paccesiHUs, KaHanuposaHus, Meccbayapo8CKOoU CrieKmpOoCKOomnuu.

- [1K-6.6. Bbibupaem memod u3mepeHuli u obpabomku 3KcriepuMeHmarbHbIX
pe3ynbmamos rpu rnnaHuposaHuu 3KcriepumeHma O rnposedeHuss uccredosaHull
u3nyyYeHuUl pasfuyHbIX paduoakmueHbIX UCMOYHUKO8 U Yacmul, 8bICOKOU 3Hepauu.

- [IK-6.7. Bnadeem HabikaMu rpakmu4yecKkoeo MPUMEHEHUS CreKmMpoMempuu:
ocywecmensmes  epadyuposKy  CIIeKMpoMempos  3Hepauli  eaMmma-usrydYeHud,
onpedensimb OMHOCUMEsIbHYIO aKmueHOCMb UCMOYHUKO8 U3JTy4eHul, rnposooume
udeHmucgbukayuo murna 3aps»KeHHbIX Yacmuy, rno yoesibHOU UoHU3auuU.

MecTto yuyebHoM gucumnnuHbl B cTpykType OIMOIT:

Ob6gaszaTtenbHas gucuunnvHa BapuatMBHoM Yacty umkna bB1.B.O (YacTtb,
dopmMmupyemas y4actHukamm obpasoBaTernbHbIX OTHOLUEHWUN).

Llenu n 3apayum y4ye6HOM AUCLUNIIUHDI

Llensmu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:
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- M3yYEeHUe COBPEMEHHbIX NMPOrpaMMHbIX CPeACTB, UCMOMb3yeMbIX AN peLleHus
dunanyeckmx 3agad.

3adayu y4ebHoU OuCyunuHbI:

- YyCBOUTb (yHAAMeEHTasnbHble MOHATUA OUCUMNAWHBI, 6biTb 3HaKOMbIMKM C
COBPEMEHHbIM MPOrpaMMHbIM  obecnevyeHMeM Mo3BONALWMM pewaTb dusndeckme
3agaum;

- AaTb YMEHUs co3aaBaTb CTPYKTYPUPOBAHHbIE U HECTPYKTYPUPOBAHHbLIE MOLEMNMW,
3afilaBaTb rpaHWYHbIE YCNOBUSA 1 BU3yann3npoBaTb NOMy4YeHHble pe3ynbTaThbl;

- OBMafeTb HaBblkaMy PELLEHNS KNaCCUYECKNX U COBPEMEHHbIX 3a4ad cpeacTBaMu

dopma NpoMeXXyTOYHOM aTTecTaLuumn — dK3aMeH.

51.B.1B.03.01 KnHeTuKa AaepHbIX peakTopoB

O6wasn TpyaA0EMKOCTb ANCUMUNINHDI 2 3.€.

OvcumnnuHa HanpaeneHa Ha QOPMUPOBaAHWE Criedylowmnx KOMMEeTEHUMA 1
NHOMKATOPOB MX OOCTUXKEHUS:

[1K-1. CrnocobeH Kk co30aHu0 MmMeopemuyeckux U mamemamuyeckux mooerned,
onucklgaroWux KoHOeHcUuposaHHOe COCMoOsiHUe eewecmea, pacripocmpaHeHue U
g83aumodelicmeue u3sy4eHusi ¢ 8eLUEeCM8oM.

- [IK-1.3. Cocmaensgem Mamemamu4eckue Modoenu s0epHO-hu3UuHeCKUX
rnpouyeccos

- [1K-1.4. Ocywecmensem meopemudeckoe moodersiuposaHue s0epHO-pu3u4ecKux
cucmem u npoueccos.

[1K-3. CriocobeH k co30aHU meopemuyecKkux U mamemamudeckux moodesed,
onuckligaroWux uU3UKYy KUHemMuUYecKux sSefieHul unu rpoueccbl 8 peakmopax,
ycKopumerisix.

- [MK-3.5. 3Haem ¢busuydeckue 0CHO8bI U MPUHUUIbI yrpaeieHUsi peakmopOoM.

- [1K-3.6. ObocHoeblgaem 8bI6Op MEeXHUYECKUX peleHuUl U KoHecmpyKyul SA39P npu
repexo0HbIx pexxumax pabomsi S9P.

- [1K-3.7. Paccyumbigaem repexo0 akmueHoU 30Hbl 513Y Ha Opyeol yposeHb
MOWwHOCMU; oueHusaem oboeaweHue mornnuea O5id peakuyuu OerfieHus, aHanusupyem
cocmosiHue pas3MHoxaruweli cucmemb! U Mpo8oouUm OUEHKU OCHOBHbIX Xapakmepucmuk
ABP npu HecmauuoHapHbIx rpoueccax 8 S10P.

Mecto gMcumMnnuMHbl B CTPYKType OCHOBHOW ObGpa3oBaTesibHOM NMporpammbl
(onony:

OucumnnuHa oTHocUTCA K BapuaTuBHOW 4YacTu uukna b1.B.AB (ducumnnuHel no
BbIGOpPY).

Llenu n 3apayum y4ye6HOM AUCLUNSIUHDI

Llensmu oceoeHusi yuebHOU OucyurniuHbl 6115H0MCH:

-03HaKOMJIEHNE CTYAEHTOB C OCHOBHbIMW MOAENAMM S4pa, UCMOoNb3yeMbiMU Npwu
ONMMUCaHUKN pasnu4HbIX SaepHO-PM3NYECKNX NpoLeccoB. BmecTe ¢ apyrummn cneukypcamm
kadeapbl AaHHbLIN crieukypc npecnenyeTt uenb MOArOTOBKM crneunanucta no siaepHomn
dur3mke, BNaOdEKLWEro MNpMeMamMnm W 3IKCNepuMeHTanbHoM paboTbl M MeTodamu
TeopeTUYeCcKoro aHanmaa.

3adayu y4ebHoU AucyunuHbI:

- HayuuMTb CTYAEHTOB MPOBOAUTbL TEOPETUYECKUN aHanua saepHo-PU3NYecKnx
SIBMIEHMI C MOMOLLLI COOTBETCTBYHOLLMX MOAENEN siApa U pacCyYUTbiBaTb Ha UX OCHOBE
KOHKPETHbIE SiAepPHbIE XapaKTEPUCTUKN.

Pdopma NPOMEXYTOYHON aTTeCTaLMmM — 3a4ET C OLLEHKOMN.

B1.B.1B.03.02 ApepHble peakuuu
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O6Lwasn TpyA0EMKOCTb ANCUUNINHBI 2 3.€.

OvcumnnuHa HanpasneHa Ha QOpPMUPOBaHUE Criedylowmnx KOMMEeTEeHUMn 1
NHONKATOPOB UX AOCTUXKEHUS:

[1K-4. CnocobeH ucrionb3oeame hyHOaMeHmarbHble 3aKOHbl 8 obriacmu ¢hu3uku
amomMHo20 sidpa U 4Yacmuu, SI0epHbIX pPeakmopos, KOHOEeHCUPO8aHHO20 COCMOSIHUS
gewiecmsa, 9Kosoeuu 8 obbeme, OocmamoyHOM Ofl  CcaMoCcmosimesibHO20
KOoMBUHUpoOBaHUs U CUHMe3a pearsibHbix uded.

- [1K-4.5. UImeem npedcmasrieHue 0 co8peMeHHbIX nodxodax K ornucaHuro S0epHbIX
peakyuu; cpyHOaMeHmMasbHble 3aKOHbl meopuu 10epHbIX peakyud.

- [1K-4.6. BnbironiHaem meopemuyeckue pacyemsl Mpu peweHUU Hay4YHbIX U
uccnedosamesibCKux 3adady C UCMOMb308aHUEM COBPEMEHHbIX Memodo8 meopuu
0epHbIX peakyul.

MecTto yuyebHoM gucumnnuHbl B cTpykType OIMOIT:

OucumnnuHa BapuaTtuBHon Yactu uukna b1.B (YacTtb, hopmmpyemast y4acTHUKamm
obpa3soBaTernbHbIX OTHOLLEHUN).

Llenu n 3agayum y4ye6HOM AUCLUNIIUHDI

Llensamu oceoeHusi yuebHOU OucyurniuHbl 8115HMCH:

- O3HAKOMSMEHWe CTYOEHTOB C OCHOBHbIMM NoAXo4amu, MWCMOMb3yeMbIMU NpU
ONUCaHUKM Pa3fMYHbIX TUMOB SOEPHbIX PeakUmn.

3adayu y4ebHoU OucyunuHbI:

- N3yYeHMe OCHOBHbIX OCOBEHHOCTEN MaTemMaTU4eCcKUX MOAENeW, MUCMNONb3yeMblX
ONA  ONUcCaHua SAepHbIX peakuuin: onTudeckass Mofernb, ucnaputenbHas MoAenb,
MHOro4acTU4yHas Teopus SSAepPHbIX peakunin, MHOrocTyneH4YaTble NpsiMble CTaTUCTUYECKne
peakumm, Teopus oTKpbITbIX PepMu-cucTem;

- npuobpeTeHne ymeHun adPPEKTUBHO MPUMEHSATb BbllLEYKa3aHHbIEe 3HAHUA AN
peweHna dyHOaMeHTanbHbIX M NPUKNagHbIX 3agad g4epHor (PU3MKKU; UCMOSb30BaTb
MaTeMaTMyecknin opmanuaMm Teopum SOepHbIX peakuumn; BnadeTb TEXHWKOM pacyeTa
CBOWNCTB aTOMHbIX 4ep B paMKax OCHOBHbIX Moenen sapa.

Popma(bl) NPOMEXYTOHYHOMU aTTecTauumn - 3a4eT C OLLEHKOMN.

B1.B.[1B.04.01 ®u3nyeckun npakTMKym no saepHo-pnsnyeckum metogam
nccnenoBaHusA

Ob6wasa TpyaoeMKoCTb ANCUMMNNHBI 3 3.e.

OvcumnnuHa HanpaeneHa Ha QOpPMUPOBaAHWE Criedylowmnx KOMMEeTEHUMA 1
NHOMKATOPOB MX OOCTUXKEHUS:

[1K-2. Tomoe K co30aHu HOB8bIX MEMOO08 pacyema CO8PEMEHHbIX hU3UHECKUX
ycmaHo8oK U ycmpoucms, pa3pabomke wmemodog8 peaucmpayuu UOHU3IUPYOUWUX
u3riy4yeHul, Memo008 OUEHKU KOSTUYECMBEHHbIX XapakmepucmuK S10epHbIX Mamepuarsos.

- [IK-2.3. 3naem ¢@pusuko-xumu4yeckue xapakmepucmuku Mamepuarsios,
uamepsieMble ¢ MoMowbto Meccbayapo8ckol CrieKmpomempuu.

- [1K-2.5. lNpumeHsem 3HaHUss 0 Memodax u cpedcmeax criekmpomempos, ymems
rnosilydamb xapakmepucmuku anrnapamypHO20 criekmpa 3apsiXKeHHbIX Yacmuy,.

- [1K-2.6. ®opmynupyem 3adayu u yesnu uccriedogaHul, Mmoduguyupyem memoobl
usmepeHul nod nocmasrsieHHble 3adayul.

[1K-6. CriocobeH camMocmosimesibHO 8bINOIHAMb 3KCrepuMeHmarsibHble  Usu
meopemu4yecKkue uccriedos8aHusi Ornsi PeWeHUsT HayYHbIX U Mpou3800CMEeHHbIX 3aday C
ucCrosib308aHUeM COBPEeMEHHOU MEeXHUKU U mMemoodog pacyema u uccriedosaHusi C
onmumu3upogaHuem Memodos uccrie0o8aHus.

- [1K-6.2. 3Haem memoOb!I U MeEMOOUKU CrieKmMpoMempuu U usny4eHud.

- K-6.3. AHanusupyem O0aHHble, MosiydaeMble Mpu UCMOb308aHUU Pa3uYHbIX
MemoOuK u3mepeHul 8 meccbayspogckol crekmpoMempuu. a makxe OaHHbIe,
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rnosiydaemble 8 pPa3fiuYHbIX Mag2HUMOPE30HAaHCHbIX CreKmpoMempax C MOYKU 3PEeHUs
cmpyKkmypbl uccriedyembix obpasyos.

- [1IK-6.4. Brnadeem memodamu usMepeHul xapakmepucmuk Mamepuasios ¢
rnomouwbro meccbayaposckol criekmpomempuu, ernademes MemoodaMu U3y4eHUs oUu3UKO-
XUMUYECKUX  Xapakmepucmuk Mamepuasiog C [1OMOWbO  MazHUMmMope30HaHCHbIX
CriekKmpomempos.

MecTto yuyebHoM gucumnnuHbl B cTpykType OIMOIT:

OucumnnuHa BapuatmeHom Yactm uukna b1.B.[4B (ducumnnunHa no Beibopy).

Lienn u 3apaum yuebHOM AUCLUUNNUHBI

Llensmu oceoeHusi yuebHoU ducyurniuHbl 6115HMCs:

- N3y4YeHMEe OCHOBHbIX CBOWCTB aTOMHbIX $iAep, OMUCaHWUK0 BUOOB SAEPHbIX
npeBpaLleHnin, TEXHUKE UCCNefoBaHNA peakuun n pacnagos, MeToavkaM onpenerneHus
OCHOBHbIX SiAEPHbIX XapaKTePUCTUK N 3HAKOMCTBY C SaepHbIMn mogenamun. OH onnpaeTcs
Ha psag KnacCuU4eckux KypcoB sSaepHOM om3nKK, SAepHbIX peakuun, npubopoB 1 METOO0B
agepHoOn U3nKu.

3adayu y4ebHoU AucyunuHbI:

- onpedeneHne pasnuyHbiX SAEPHbIX XapaKTepUCTUK Mpu  UccnenoBaHun
pagnoakTMBHOMO pacnaga v SgepHbIX peakuun, U MI-Me30HOB U B3anMOLENCTBUSA saep C
ObICTPbIMU HEUTPOHAMMU U XXECTKUMU (POTOHaMMU;

- U3y4YeHWe COBPEMEHHbIX METOAMK SOEPHOM  CMEKTPOCKOMWUWU;  TEXHUKU
nccnenoBaHUsl peakumin M pacnagoB; NPeAcTaBNeHUn O rpagyMpoBKe W NpoBepKax
pasnU4YHbIX TUMNOB CNEKTPOMETPOB;

- NpnobpeTeHne yMEHN NNAHNPOBaAHUSA CXEMY SKCNEPUMEHTA; MHTEPNPEeTUPOBaTb
NonyyeHHble  SKCMepuMeHTarnbHble  [daHHble; onpefensiTb  OCHOBHble  siepHble
XapaKTepPUCTUKY;

dopma NpoMeXXyTOYHOM aTTecTauum - 3a4eT.

B1.B.[1B.04.02 ®n3nyeckun npakTUKymM No AAepPHOMN INEKTPOHUKE U [O3UMETPUN

O6was TpyaoeMKoCTb ANCUMMNNNHBI 3 3.€.

OucumnnuHa HanpaeneHa Ha QOopMUMpoBaHME Creaylwmnx KOMMNETEHUUA U
MHONKATOPOB UX AOCTUXKEHUS:

[1K-5. CnocobeH ocywecmensambs KOHMPOsb, oOp2aHu3ayuto U rraaHuposaHue
b6esonacHol aKcrislyamauuu mensio- U arnekmpoobopydosaHusi, mpyborpoeooos,
napozeHepamopos ASC, a makxXe 0CHOBHbIX hOHO08 peakmopHo20 omoeneHus ASC.

- K-5.7. Ucnonb3yem obwue memoObl NOCMPOEHUSs cucmem u3MepeHul u
0b6pabomku aKcriepuMeHmaribHbIX pe3y/ibmamos, U MPUMeHsmb ux Ons uccrnedoeaHusi
u3ny4YeHul paduoakmueHbIX UCMOYHUKO8 U Yacmuy, 8bICOKOU 3HepauU.

- [1K-5.8. Bnadeem npakmu4eckuMuU HaeblkaMu 8blIbopa CXeMOMexHUYEeCKUX
peweHul u pacyema rnapamempos U pexumos pabomsl 35ieMeHmMo8 cxemMbl 0515l pelweHus
KOHKpemHbIx 3a0auy.

[1K-6. CrnocobeH camocmosimernibHO 8bINOJIHSAMb  3KCrepuUMeHmMarsbHble  Unu
meopemuyeckue uccriedosaHusi 0ns peweHUss Hay4yHbIX U Mpou3800CMBEEeHHbIX 3aday C
uCronb308aHUeM COBPEMEHHOU MmeXHUKU U Memodoe pacydema u uccredoeaHusi C
onmumu3uposaHuem Memodoes uccredo8aHUusl.

- [K-6.1. lNpumeHsem memodbl uccriedosaHuUsi eewecmea Ha CO8PEMEHHbIX
criekmpomempax u OemeKkmopax, 8 mom 4ucrne memodbl anbgha-, bema u eamma-
criekmpockonuu 0 npogedeHust uccrnedosaHull obpasyos.

[1K-8. CriocobeH obecriedusampb paduayuoHHbIU KOHMPO/b U 3KO/02U4YecKU
b6e3onacHyto aKcrsyamayuto S0epHbIX 3HEep2emuyYeCcKux yCmaHOB80K C IMPUMEHEHUEM
mexHU4YeckKux cpedcme paduayuoHHo20 KoHmpons HA3Y u A3C u eecmu
UHOusuUOyarsibHbIU 003UuMempuYecKul KOHMPOsib rnepcoHarna.
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- [1K-8.1. 3Haem cospeMeHHble MemoObl do3umempuu

- [1K-8.2. Bnadeem memodukol pacyema 003, MemoOoM 2padyupoB0OK U M08epoK
pasnuyHbix munog paduomMempos Onss  KOHMPOSs 3a  pasfuyHbIMU  munamu
paduoakmueHbIX UCMOYHUKOS.

- [1K-8.5. Bnnadeem memodamu 0o3uMmempuu 8HewHea0 0b611yYeHUs.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMOI:

AucumnnuHa BxoauT B BapumaTuBHYK 4acTb umkna b1.B (Hactb, dpopmupyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

Lienn u 3apaum yuebHOM AUCLUUNNUHBI

Llensmu oceoeHusi yuebHoU OucyurniuHbl S6115H0MCS:

- AaTb CTyAeHTaM npeacraBrieHne O COBPEMEHHOMN 3MEKTPOHHON 6a3e NoCcTpoeHns
nccnegoBaTenibCKUX UM U3MEPUTENbHBbIX  CUCTEM, NPUMEHSAIOWNXCA  pusnkamm -
aKkcnepuMmeHTatopamu, pabotalowmmm B obnactu  agepHon  uU3MKkM M PU3NKK
3NeMeHTapHbIX YacTul,

3adayu y4ebHoU OuCyunuHbI:

- OCBOEHMe cTygeHTamu Haubonee o6WMX MeTOOOB MNOCTPOEHUS BCTPOEHHbIX
yNpaensawwWmnx cuctem Ha 06ase MUKPOKOHTPOMMAEPOB W UX NPUMEHEeHWe [Ons
nccnegoBaHns U3NyvyeHnn pagmoakTUBHBIX MCTOYHUKOB U YacTUL, BbICOKOW SHEPTUN.

- BblpaboTaTtb PU3NYECKMIA NOAXOA K MpoLEeccaM B 3fEKTPOHHbIX KOMMOHEHTaX,
uensx M YCTPOMCTBaX, MOHWMAaHWE MNPUHUUNUANBHBIX BO3MOXHOCTEM W OrpaHUYEeHUn
9NEKTPOHHbIX YCTPOWNCTB.

dopma NpomMeXXyTOYHOM aTTecTaLuum — 3a4er.

B1.B.[1B.04.03 OcHOBbI KOHCTPYKTUBHOIrO B3aMMO4ENCTBUSA NUL, C OrpaHUYeHHbIMU
BO3MOXHOCTSAIMU 340POBbS1 B 06pa3oBaTenbLHOM npoLlecce

Ob6wasa TpyaoeMKoCTb ANCLMMINHBI - 3 3.€.

OvcumnnuHa HanpaeneHa Ha QOpPMUPOBaHUE Criedylowmnx KOMMEeTEHUMn 1
NHONKATOPOB UX AOCTUXKEHUS:

YK-6. CrniocobeH onpedensmb U peaniu3osbigambs rpuopumemsi cobcmeeHHOoU
desamernbHOCMuU U C€rocobbl ee COoB8epWEHCMBOBaHUS Ha OCHO8E CaMOOUEHKU U
obpa3osaHusi 8 meyeHuUe ecel XU3HU.

- YK-6.1. OyeHusaem ceou flU4HOCMHbIE PeCcypChl, onmumarsibHO UX UCIOob3yem
Or151 yCrewHoe0 8bINOIHEHUS NMOPYyYEHHO20 3adaHusl.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMOI:

Ob6gaszaTenbHasa gucumnnmHa BapuaTuBHon Yacty umkna b1.B.[AB (ducumnnmHel no

BbIOOpY).
Llenu n 3agayum y4yebHOM AUCLUNIIUHDI
Passutne nosHaBaTesibHOM cnocobHocTy, aKTUBHOCTMU, TBOPYECKON

CaMOCTOATENBHOCTM 00y4YalLWUXCA C  OrpaHUYEHHbIMM  BO3MOXHOCTSIMU  340POBbS,
MHTEPaKTUBHOE BOBMeYeHne oby4vatoLmxcs ¢ orpaHMYeHHbIMU BO3MOXHOCTSIMU 30,0POBbS
1 NHBaNMAoB B rpynnoBow npoLecc obpasoBaTtenbHbIN NpoLecc.

dopma NpomMeXXyTOYHOM aTTecTaLum — 3a4er.

B1.B.[1B.05.01 BbiBOoA 13 akcnnyaTtauum aHepro6nokos A3C

O6was TpyaoeMKoCTb ANCUMMNINHBI 3 3.€.

OucumnnmHa HanpaeneHa Ha QOpMUMpPOBaHME Creaylwmnx KOMMNETEHUUA U
NHOMKATOPOB MX OOCTUXKEHWS:

[1K-7. CnocobeH oueHusamb pucK U onpeodenismb Mepbl 6e3ornacHocmu Oris
0epHbIX YCMaHOBOK U mMexHono2ul, cocmasnsmb U aHanu3uposamb CcueHapuu
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rnomeHyuasnbHO 803MOXHbIX asapul, pa3pabambieamb MemoObl yMeHbWEeHUs pucka ux
B803HUKHOBEHUS

- [K-7.3. 3Haem c¢pusuyeckue OCHO8bI U MPUHUUIbI yripassieHusi peakmopom,
mpebosaHus, npeodnbsiensgeMblie K HadexHocmu u 6e3zonacHocmu pabombsl peakmopa,
KOHCmMpyKuyuu sI0epHbIX 3Hepaemu4yeckux peakmopos (A39P) BB3P, PBEMK, BbH u
repcrnekmueHbIX rMpPoeKmos

[1K-8. CriocobeH obecrieyusampb paduauUuoHHbIU KOHMPO/b U 3KO02u4yecKu
6e3onacHyto akcrisiyamauuro S0epHbIX 3HEP2emu4YecKuxX yYCcmaHOB80K C MPUMEHEHUEM
mexHu4yeckux cpeodcme paduayuoHHo20 KoHmpons HAY u A3C u eecmu
UHOuBUOyarsbHbIU 003UMemMpuUYeCcKUl KOHMPO/Ib repcoHana

- [1K-8.6. 3Haem 6uosioeudeckoe Oelicmeuu U3/ly4eHUl Ha op2aHu3M, OCHOBHbIe
ceel0eHusi O MPUPOOHbLIX U aHMpOro2eHHbIX pPaduoHyknudax 8 OKpyxaruwel cpede,
meHOeHyuUU 8 palsumuu 3HepeemuKku, 8 mOoM 4Yucre S0epHoOU 3Hep2emuKu,
paduayuoHHol be3onacHocmu U oxpaHe okpyxarowel cpedbl npu akcrnyamauyuu ASC,
3aWUMHBIX Meponpusimusix U mepax no rnpeodosieHuto rnocrnedcmaeuli rnpu asapusix Ha
obbeKkmax amoMHOU JSHep2emuKku, opa2aHu3auyuu U npogedeHuu padualyloHHO20
MOHUMOpPUHa2a rpou3sodcmeeHHbIX 06BEKMO8 U OKpyxXarouw,el cpeobl.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMOI:

OucumnnuHa BXxoauT B BapuaTuBHYK 4acTb umkna b1.B (Yactb, popmupyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

Llenv n 3agayum yye6HoOM AUCLUNSIUHDI

Llensmu oceoeHusi yuebHoU OucyurniuHbl 181151H0MCS:

- U3y4YnNTb KIKOYEBble NPOGMEeMbl, BO3HUKAKOLWME Ha 3aKMYUTENbHOM CTagun
Xn3HeHHoro uukna ASC un cBs3aHHble C MNOATOTOBKOM K BbIBOAY W BbIBOAOM U3
aKcnnyaTaumm 6nokos aTOMHbIX CTaHUUMN.
3adayu y4ebHoU OucyunuHbI:

- 3HaTb OCHOBHble HOPMaTUBHO-NPABOBbIE, OPraHM3aUMOHHbIE W TEeXHUYECKMNE
acnekTbl

KOMMNMEKCHOrO pacCMOTPEHNS BOMNPOCOB MOLMOTOBKM WM BbiBOA4A M3 3KCMnyaTaumm
onokoB AJC;

- 3HaTb OCHOBHbIE NPUHUMNBI 06ecneveHms pagmaLmMoHHon 6e3onacHOCTM Npu

nposeaeHnn paboT no BbiBOAY M3 akcnnyaTaumm 6nokoB ASC, a Takke obpalleHuns
¢ obpasyowmnMmMmca oTxogamu;

- 3HaTb M MOHMMATb [aHHble N0 OObeMamM UM YPOBHIO AKTUMBHOCTU OTXOAOB,
obpasylowmxcs Npyn geMoHTaxe KOHCTPYKUUA TUNoBbIX peakTopos BBOP-440,BB3P-1000
n PBMK-1000;

- 3HaTb UCTOPUYECKUI ONbIT BbiBoga 6rnokoB ASC u3 akcnnyataunm, HakoMEeHHbIN
3a pybexom u B Poccum.

dopma NpomMeXXyTOYHOM aTTecTaLumm — 3a4er.

B1.B.[1B.05.02 AToMHasi aHepreTuka 1 oxpaHa OoKpy»xatolLuen cpeabl

Ob6was TpyaoeMKoCTb ANCUMMNNHBI 3 3.€.

OucumnnuHa HanpasreHa Ha OPMUPOBAHWE Credylowmx KOMNeTeHUMn U
WMHOMKATOPOB MX OOCTUXKEHUS:

[1K-7. CnocobeH oueHusameb puCK u onpedensmb Mepbl be3onacHocmu Ors
SI0epHbIX yYCMaHOBOK U mMexHos/o2ul, cocmaensmb U aHanu3upogamb CcueHapuu
rnomeHyuarnbHO 803MOXHbIX asapul, pa3pabambieamb MemoObl YMEHbWEHUS pucKa ux
B803HUKHOBEHUS

- [K-7.3. 3Haem @u3suyeckue OCHO8bI U MPUHUUMbI YyrpassieHusi Peaxkmopom,
mpeboeaHus, npednbsensemblie K HadexHocmu u 6ezonacHocmu pabombi peakmopa,
KOHCMpyKUuu SI0epHbIX 3Hepeemu4yeckux peakmopos (A39P) BB3OP, PBEMK, BbH u
repcrnekmueHbIX rpPoeKmos
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[1K-8. CriocobeH obecrieyusampb paduayuoHHbIU KOHMPO/b U 3KO/02u4yecKu
6e3onacHyto 3Kcryamayuto s0epHbIX 3Hep2emuyecKux yCmaHOB80K C [PUMeHeHUeM
mexHuU4yeckux cpeodcme paduayuoHHo20 KoHmpons HAY u A3C u eecmu
UHOuBUOyarsibHbIU 003UMemMpuUYeCcKUl KOHMPO/Ib rnepcoHana

- [1K-8.6. 3Haem 6uosioeudeckoe Oelicmeuu U3/ly4eHUl Ha op2aHu3M, OCHOBHbIE
ceel0eHusi O MPUPOOHbIX U aHMpOro2eHHbIX pPaduoHyknudax 8 OKpyxaruwel cpede,
meHOeHyuUU 8 palsumuu 3HepeemuKku, 8 mOoM 4yucre S0epHoOU 3Hep2emuKu,
paduayuoHHol be3onacHocmu U oxpaHe okpyxarowel cpedbl npu akcrnyamauyuu ASC,
3aWUMHBbIX Meponpusimusix U mepax no rnpeodosieHuto rnocredcmaeuli rnpu asapusix Ha
obbekmax amoMHOU JHep2emuKu, opa2aHu3auyuu U npogedeHuu padualyluoHHO20
MOHUMOpPUH2a rpou3sodcmeeHHbIX 06BbEKMO8 U OKpyxarou,el cpeobl.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMNMOI:

OucumnnuHa BxoauT B BapuaTuBHYK 4acTb umkna b1.B (Hactb, dpopmupyemas
y4yacTHUKamu obpasoBaTesibHbIX OTHOLLEHWI).

Llenn v 3apaum yuebHOM AUCLUUNNUHBI

Llensmu oceoeHusi yuebHoU OucyurniuHbl S181151H0MCS:

- N3y4nTb KNoYEBbIE NPOBNEeMbl OXpaHbl OKpYXXKatoLLen cpeabl, BO3HMKaKoLMe npu

akcnnyaTaumm ASC

3adayu y4ebHoU OucyunuHbI:

- 3HaTb OCHOBHble HOPMaTUBHO-NPABOBbIE, OPraHW3aUMOHHbIE W TeXHUYEeCKune
acnekTbl

pacCcMOTPEHNSA BOMPOCOB 3KOMOMMYHOM aKkcnnyaTaumm 6nokos ASC,;

- 3HaTb OCHOBbl NPOBEAEHUA 3KOMOTMYECKOro KOHTPOMs Ha obObekTax
TONMMBHO3HEPreTUYECKOro KOMeKea,

- 3HaTb HaNpaBneHWsi Pa3BUTUSI IHEPTETMKIN, NCNOSb3YHOLLNE BO30OHOBNSAEMbIE

NCTOYHWKM IHEPIUN,

- 3HaTb OCHOBHbIE NMPUHUMNBI 06ecneveHnsa pagnaLmMoHHon 6e3onacHOCTX Npu

npoBegeHnMn paboT no akcnnyartauun 6nokoB AIC, a Takke obpalleHus ¢

obpasyrLwmmncs oTxogamu.

dopma NpomMeXXyTOYHOM aTTecTaLum — 3a4er.

®TAO.01 Teopusa cmctem MHOrMX 4yacTuy,

Ob6wasa TpyaoeMKoCTb ANCUMMNNHBI 2 3.€.

OvcumnnuHa HanpaeneHa Ha QOpPMUPOBaAHWE Criedylowmnx KOMMEeTEHUMA 1
NHOMKATOPOB MX OOCTUXKEHUS:

[1K-1. CrnocobeH Kk co30aHut0 MmMeopemuyeckKux U mamemamudeckux moodened,
ornucklgarolWux KoHOeHcUpoeaHHOe COCMOsHUe eewecmea, pacripocmpaHeHue U
g83aumodelicmeue u3y4eHusi ¢ 8eUEeCME8OM.

- [1K-1.5. 3Haem cospemeHHbie ripedcmasneHusi 8 obracmu u3uKU amoMHO20
f0pa HeobxoOumbix Ol onucaHusi  Mpoyeccos, rpomekawwux 6  sS0epHO-
3Hepa2emuYecKux ycmaHosKax.

- K-1.6. [lpumeHsem 3HaHUS mMeopuu amoMHO20 s0pa Ha npakmuke Ons
peweHusi pyHOamMeHmaribHbIX U MPUKIadHbIX Hay4YHbIX 3aday e obriacmu cospeMeHHOU
s0epHOU hU3UKU.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMOI:

dakynbTatMBHaa aucumnnunHa. TpeboBaHmsa K BXxogHbIM 3HaHusM: Kypc obuien
PU3NKN:  MexaHuKa, MonekynspHas dusmMka n cTatucTMyeckas TepMOAMHaMMKa,
SNEKTPUYECTBO M MarHeTU3M, BOJHbI U onTuka. MaTemaTtunka: maTeMaTU4YeCKUn aHanms.

Llenu n 3apayum y4ye6HOM AUCLUNIIUHDI

Llensmu oceoeHusi yuebHOU OucyurniuHbl 187151H0MCH:
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- (oOpMMpOBaHNE TBOPYECKOrO MbIWNEHNA, 00beanHeHne dyHaaMeHTanbHbIX
3HaHWA OCHOBHbIX 3aKOHOB W METOAOB MNPOBEAEHUS UCCNeOoBaHUA MHOroYacTUYHbIX
cucTewm;

3adayu y4ebHoU OucyunuHbI:

— O3HAKOMUTbCS C OOLLMMN CBOMCTBAMMU MHOMOYaCTUYHbBIX CUCTEM;

— Hay4nTbCs MCMNOSb30BaTb METOAbl KBAHTOBOW TEOPUM MOMs, UCMNOSb3yeMble ANs
onucanusa cuctem bose-yactuy n depmmu-vyacTuu;

— oBnageTb NpeAacTaBneHnem O HoBeuwem pas3sutum Teopun OepMU-KNOKOCTU U
ee nNpMMeHeHun ansa ouanku eppomMarHeTUKOB, CErHETOINEKTPMKOB U METAsIOB.

dopma NpoMeXXyTOYHOM aTTecTauum - 3ayer.

®TN.02 PyHaameHTanbHble B3aMMoAencTBUA

O6wasa TpyaoeMKoCTb ANCLUMMNNHDI 2 3.€.

OucumnnmHa HanpaeneHa Ha QOpMUMPOBaHME Creaylwmnx KOMMNETEHUUA U
NHOMKATOPOB MX LOCTUXKEHUS:

[1K-1. CriocobeH Kk co30aHU mMeopemuyecKux U mamemamudeckux moodersed,
ornucblgar-uwux KoHOeHcUuposaHHOe COCMOSsIHUE e8euwjecmea, pacrnpocmpaHeHue Uu
g83aumodelicmaue Uu3/y4eHusi ¢ 8eiecmeom.

- [K-1.5. 3Haem coepemeHHble npedcmasneHuss 8 obracmu ¢hu3uKku amomMHO20
a0pa Heob-xo0uMbix Onisd  ornucaHusi  rpoueccos, rpomeKkawwux 6 S0epHo-
3Hepaemu4YecKux ycmaHoe8Kax.

- [1K-1.6. [lpumeHsem 3HaHUS Meopuu amoMHO20 s0pa Ha rnpakmuke Ors
peweHusi pyHOa-MeHmarbHbIX U MpuKnadHbIX Hay4Hbix 3adady e obracmu cospemMeHHOoU
s0epHOoU bU3UKU.

MecTo yuyebHOM ancumnnuHbl B cTpyktype OMOI:

dakynbTaTUBHas ANCUMUNINHA.

Llenu n 3agayum y4yebHOM AUCLUNIIUHDI

Llenamu oceoeHusi yuebHOU OucyurniuHbl 68715HMCs:

- npuobpeTeHMe 3HaAHMM O CBOWCTBAX 4eTblpex  dyHAAMEHTanbHbIX
B3aMMOOENCTBUN MPUPOAbI, UX NPOSIBIIEHMS KaK Ha YpPOBHE MUKpPOMMpPA (3N1EeMEHTapPHbIX
yacTuy), Tak U B KOCMOJormyeckmx macwrtabax (apontoumsa BceneHHon, oopmupoBaHue
ee CTPYKTYpbl); HAay4YMTbCA MCMONb3oBaTb MeToAbl, pa3paboTaHHble B obnactn uankm
dyHOaMeHTarnbHbIX B3aUMOOENCTBUMA B HAyyYHOM [LEATESNbHOCTU; OBfageTb MeTogamu,
pa3paboTaHHbIMKU B 0651aCTN PU3NKN oyHaaMeHTasnbHbIX B3auMogencTBum

3adayu y4ebHoU AucyunuHbI:

- 3HaTb CUCTEMATM3aUMIO JfieMEHTapHbIX YacTuy, Buabl yHAAMEHTanbHbIX
B3aMMOLENCTBUIA; CBOUCTBA YeTblpex pyHOaMeHTanbHbIX B3aMMOLENCTBUN NMPUPOAbI, UX
MPOSIBMIEHMS KaK Ha ypPOBHE MUKpPOMMpa (SNEMEeHTapHbiX 4YacTuu), Tak U B
KocMosnormyeckmx maclitabax (asontoumns BeceneHHon, opmmpoBaHme ee CTPYKTYpbI);

- ymeTb o06o6waTtb pesynbTaTbl HaydHbIX KUCCrneaoBaHuMi B obnactu uaunku
aneMeHTapHbIX 4actuy u Kocmonormm, wucnonb3oBaTb MeTodbl, pa3paboTaHHble B
obnactu pmsnkn pyHagameHTanbHbIX B3aMMOLENCTBUN B HAYYHOW AEATENBHOCTM;

dopmMa NpoMeXXyTOYHOM aTTecTauum - 3a4eT.
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MpunoxeHue 9
AHHOTauusa nporpaMmmMbl y4e6HOW U NPOU3BOACTBEHHOW NPaAKTUK
B52.B.01(Y) YuyebHas npakTMKa O3HaKOMUTENbHas

O6wan TpyaoeMKOCTb NpakTukn 3 3.e.

lNpakTuka HanpaefieHa Ha (hopMmpoBaHWe crefylowmx KOMMETEHUMA C YKasaHUeM
KOAOB MHAMKATOPOB UX OOCTMXKEHMS

[1K-1. CriocobeH ucronb308ame Hay4YHO-MeXHUYECKYH0 UHgopmauuro,
omeyecmeeHHbIU U 3apybexHbil ornbim o memMamuke uccredogaHusi, cO8pPeMeHHbIe
KOMIMbIOMEPHbIE MeXHOI02uU U UHQOPMaUUOHHbIE pecypcbl 8 ceoel rnpedmMemHou
obnacmu (MK-1.7, 1K-1.8, K-1.9).

MecTo npakTukm B cTpyktype OIOI: BapnatmBHas Yyactb 6noka b2

Lenamu y4ebHOU npakmuku S8M15omcsi 3akpenneHne un yrnybneHme teopetnyeckux
3HaHWR, NoNy4YeHHbIX B Xoae y4ebHoro npovecca.

3adayamu y4yebHou/rpou3sodcmeeHHOU rnpakKmuKu:

- KOMMMeKCHoe hopMMpOBaHNE yHUBEPCAsbHbIX U NPOdECCUOHANbHbIX KOMMNETEHLNN
B cooTBeTCTBMM C TpeboaHusmun GIrOC.

Tun npakTMkn (ee HaMMeHoBaHue): YyebHas npakTvka no NOSyYeHUIo NepBUYHbIX
npodeccrnoHarnbHbIX YMEHUI U HABbIKOB, Hay4YHO-UCCNegoBaTeNbCKas.

Cnoco6 npoBeaeHUA NPaAKTUKW: CTaLMOHapHas

dopma npoBeAeHUs NPaAKTUKKU: HENpepbIBHas.

Paspgenbl (aTanbl) NpakTUKW: MNOArOTOBUTENbHbLIN 3Tan, BKOYAKOLWWA MNOCTAaHOBKY

3aJaun pykoBoauTenem npakTUKW, uccrnepoBaTenbckui 3aTtan, obpaboTka u aHanus
Nosly4eHHoW MHpopMmaLmm, 3aknioYMTerbHbIN 3Tan - NOAroToBKa oTYeTa No npakTuke.

B2.B.02(H) NMponsBoacTBeHHas NpakTUKa, Hay4HO-UccrnegoBaTenbCcKkasa paboTa

O6Lwasa TpyaoemMKocTb NpakTuku 9 3.e.

MpakTuka HanpaBneHa Ha hopMUpoBaHME CneayLwmnx KOMNETEHLMI C yKazaHUeM
KOAOB MHAMKATOPOB UX OOCTMXKEHMS:

[1K-1. CnocobeH K co030aHurw meopemuyeckux U mamemamudyeckux moodersed,
ornuchi8arWUX KOHOEHCUPOBaHHOe COCMOSsIHUE eewecmsa, pacrpocmpaHeHue U
g83aumodeticmaue usnyqeHusi ¢ sewecmeom (MK-1.3; K-1.4; IK-1.5; [1K-1.6; I1K-1.8; K-
1.9);

[1K-2. Tomoe K co30aHut0 HOB8bIX Memodo8 pacyema COBPEMEHHbIX (bU3UYECKUX
yCmaHo80K U ycmpolucme, pa3pabomke memodoe peaucmpauyuu UOHU3UPYHWUX
u3nydeHul, Memodo8 OUEHKU KOIUYeCMBEHHbIX XapakmepucmuK S0epHbIX Mamepuasios
(MK-2.2; T1K-2.5; [1K-2.6);

[1K-4. CniocobeH ucronb3o8amb hyHOamMeHmarsbHble 3aKoHbl 8 obracmu hu3uku
amoMHo20 sidpa u 4Yacmuuy, SI0epPHbIX PEakmopos, KOHOEHCUPOBAHHO20 COCMOSHUS
gewiecmea, 9Koroeuu 8 obweme, dAocmamoyHoM Ond  camMocmosimesibHO20
KOMb6UHUpoBaHuUs u cuHme3sa pearsbHbix udel (MNK-4.2; [MK-4.4; [1K-4.6; [1K-4.8);

[1K-5. CnocobeH ocywecmename KOHMPOJ/b, Op2aHu3ayuo U raHuposaHue
besonacHoU a3Kcrilyamauuu menno- U 3rnekmpoobopydosaHusi, mpyborposodos,
napoeeHepamopos ASC, a makxe OCHOBHbIX (pOHO08 peakmopHo20 omdernieHus ASC
(MK-5.8);

[1K-6. CnocobeH camocmosmesibHO  8bIMOMHAMb  3KCrepuMeHmarnbHble  unu
meopemu4yecKkue uccriedos8aHusi Orns PeWeHUsT HayYHbIX U rpou3e00CmMeeHHbIX 3aday C
UCrosib308aHUEM COBPEMEHHOU MEeXHUKU U Memodo8 pacyema u uccredoeaHusi C
onmumu3supogaHuem memoooe uccriedosaHus. (IK-6.1; IK-6.2, IK-6.3; [1K-6.4; [1KB-6.6;
[NKB-6.7);
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[1K-7. CriocobeH ouyeHusame puck u ornpedenisimb Mmepbl 6e3ornacHocmu 05151 A0epPHbIX
yCmaHO80K U MmexHOosio2ul, cocmassisimb U aHanu3uposamb cuyeHapuu rnomeHyuansHO
B803MOXHbIX aeapul, paspabambigamb MemoObl YMeHbUWEeHUS pucka UX 803HUKHOBEHUS
(MK-7.2; T1K-7.3; [1K-7.5; T1K-7.6; [1K-7.7; T1K-7.8).

MecTto npaktuku B cTpykType OlNOI: BapnatmeHasa yactb 6noka b2

Llensmu npou3eodcmeeHHOU rnpakmuku

- 3akpenneHne u yrnybneHve TeOopeTMYeckonm NOAroToBKM oby4atrolerocs,
npuobpeTeHre MM MNPaKTUYECKUX HaBbLIKOB W KOMMETEHUUN MO BbIMOSHEHUIO HAY4HbIX
nccnegoBaHni, a Takke onbiTa CaMOCTOATENBHOW NPOdeCCUOHarIbHON AeATENBbHOCTMU.

3adayvyamu rpou3eo0cmeeHHOU fpakmMuKu S6811siKomcs:

- aHanu3 nOCTaBMIEHHOW 3ajayn uccrnegoBaHUn B obnactm sagepHon Ou3nKu um
TEXHOMOrM Ha OCHOBE Noadopa 1 U3y4eHUsa NUTepaTypHbIX N NATEHTHBLIX NCTOYHWUKOB,

- NpoBefeHNe TeOPEeTUYECKOro N 3KCNepUMEHTaNbHOIO UCCneoBaHUsA pasnuyHbIX
00BLEKTOB, a TakKe HOBbIX SBMEHUW, MartepuanoB, CUCTEM U CNEKTPOMETPUYECKUX
YCTPONCTB NO BblOpaHHOM MeToauKe C BbIOOPOM TEXHUYECKMX cpenctB M obpaboTkom
pe3ynbTaToB, a Takke MOCTPOeHMe MaTeMaTU4ecKMx Moaenen Ons aHanusa CBOWCTB
00BHEKTOB uccnenoBaHns, BblIOOP YMCNEHHbIX METOO40B WX MOLENMPOBAHUSA, BKIIOYas
pa3paboTky anroputMa pelleHuMs  3a4adM U BbINOSIHEHWUS  MaTemMaTU4ecKoro
MOAENMPOBaHUs, UccrneayembiX NPoLECCOB CornacHo 3agaHnam pykosoautens HUP;

- COCTaBlieHMe OnucaHuMM NPOBOAUMbBIX WCCredoBaHUMN U paspabaTbiBaeMblx
NPOEKTOB, MNOAroTOBKA [aHHbIX Anfs  cocTaBreHns o0630poB, OTYETOB W Opyrown
AOKYMeHTauuMu, No4roToBKa U HanncaHne otyeTa o BbinosiHeHnn HAP.

Tun npakTMkn (ee HaummeHoBaHue): [Ipom3BOACTBEHHAA MpakTUKa, Hay4Ho-
nccnegoBarenbckas paboTa

Cnoco6 npoBeAeHMA NPaKTUKK: CTauMOHapHas 1 Bble3gHas.

dopma npoBeaeHNA NPaKTUKN: HEMNpPEpPbIBHAS

Paspgenbl (3Tanbl) NpakTUKK:

MogroToBUTENBHLIN 3Tan U OpraHn3aunoHHbIE MeponpuUATUS - N3yvyeHne naTeHTHbIX U
nuTepaTypHbIX UCTOYHMKOB, B TOM YMUCIe HA MHOCTPAHHOM si3blke, NO pa3pabaTbiBaemMon
Teme, NpoBefeHMEe MHCTPYKTaxa No TexHuke 6esonacHocTu npu pabote B nabopatopusix
N nogpasfeneHnax opraHusauun, NpoBOASAWMX MPAKTUKY, MO MOPSAKY MPOXOXAEHUNA
NPaKTUKN.

AHanntnyeckmn - ObpaboTka 1 aHanu3 nonyyYyeHHoru UHgopmauuun. AHanua Hay4Ho-
TEXHUYECKMX NpobnemMm M nNepcnekTuB pa3BUTUS OTEYECTBEHHOW U 3apybexxHon aaepHoun
dun3mkn; cuctemaTtnsdaumss M obobLieHne Hay4yHO-TEXHUYECKOW WHdopMauun no Teme
nccnegoBaHun.

O3HakOMUTENbHBLIN - OJOKCKYpPCUM MO  HAY4YHO-NPOMU3BOACTBEHHbIM U  HAy4YHO-
obpasoBaTtenbHbIM NogpasgeneHnsm un nabopatopusim BIY wnu opraHusaunn-6as
NpPaKkTUKn

OKcnepuMeHTanbHoO-NccneaoBaTenbCkMn - TeopeTuyeckoe Unn aKCnepuMeHTarnbHoe
nccriegoBaHne B pamkax nocTaBneHHblX 3agad. OcBoeHWe MeTodoB U MeToamK
NpPoBeAEeHUs1 IKCNEPUMEHTOB MO TEMATUKE UCCeLOBaHUN.

3akntounTenbHbIn - [ToaroToBka U HanucaHme otyeTa o BbinonHeHun HAP.
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B52.B.03(M) NMpon3sBoacTBeHHasA NpakTUKa NO Nony4YeHuro nNpodeccuoHanbHbIX
YMEeHUU U onbiTa npoceccmoHanbLHOn AeATeNIbHOCTU (B TOM Yucne
TexXHonorn4yeckas npakTmka)

O6Lwaga TpyaoeMKoCTb NPakTUKu 6 3.e.

MpakTuka HanpaBreHa Ha hopMUpoBaHME CneayoLWwmx KOMNETEHLMI C yKazaHUeM
KOAOB MHAMKATOPOB UX JOCTMXKEHUS:

[1K-3. CrnocobeH k co3daHu meopemuyecKkux u MamemMmamu4ecKkux mooesed,
onuchi8aroUWUX (bu3UKy KUHemMuU4YeCcKUuXx sereHud usnu rnpouecchl 8 peakmopax,
yckopumensx (MK-3.1 - [1K-3.7);

[1K-5. CrnocobeH ocywecmensme KOHMPOsib, Opa2aHu3ayuro u rniaHuposaHue
6e3onacHou 3Kcryamayuu meriso- U anekmpoobopyodosaHusi, mpybornpoeodos,
napozeHepamopos ASC, a maKkxxe 0CHOBHbIX (hOHO08 peakmopHo20 omaoeneHuss ASC
(MK-5.1 - [1IKP-5.7);

[1K-8. CrnocobeH obecrieyusampb paduayuoHHbIU KOHMPOIIb U 3KOSI02UYEeCKU
be3onacHyto aKcrislyamauyuro S0epHbIX 3Hep2emuUYeCcKUX yCmaHO80K C NMPUMEHEeHUEM
mexHu4ecKux cpedcme paduayuoHHo20 KoHmporsa A3Y u ASC u eecmu
UHOusuUOyarsbHbIU 0o3umempuyeckul KoHmpose nepcoHana (K-8.1; MNK-8.2; MK-8.3; K-
8.5; [K-8.6)

MecTo npaktukm B cTpyktype OINOI: BapnaTmeHasa Yactb 6rnoka b2

Llensamu y4ebHOU/pou3eo0cmeeHHOU npakmuKu:

- 3aKpenneHue n yrnybneHne TeopeTu4ecknx 3HaHUN, noslyYeHHbIX B xoae yv4ebHoro
npouecca, a Takke npnobpeTeHne NpakTMYeCcKoro HaBblka A58 UX MPUMEHEHMS.

- U3yyeHne onbiTa paboTbl NPeanpPUATUNA, YYPEeXOEeHUN, opraHuM3auun, oBnageHue
NPOV3BOACTBEHHLIMM  HaBblkaMW W NepefoBbiMM  MeTodamMu MO cheuManbHOCTH,
nprnobpeTeHne NPakTUYECKOro onbiTa K HAaBbIKOB HAy4YHOW 1 MPOM3BOACTBEHHOW paboThl.

3adayamu yuyebHoU/rpou3eodcmeeHHOU rpakmuku

- OBMnageHne meTogamMmm peLleHns NpuKknagHbiX 3agay aaepHon usmku, OCBoOeHne
METOLOB U3MEPEHUS XapaKTEePUCTUK U3YYEHUIN N METOLMK CTAaTUCTMYECKOrO aHanunsa
AaHHbIX 3KCNEPUMEHTOB.

Tun npakTukm (ee HaumeHoBaHue): [1PoON3BOACTBEHHAS NPAKTUKA NO NOTYYEHNIO
npodeccuoHarnbHbIX YMEHUI 1 ONbITa NPOGECCUOHANBHON AEATENbHOCTU (B TOM Yncne
TEeXHOMNornyeckas npakTmka)

Cnoco6 npoBeageHMA NPaKTUKK: CTauMOHapHas 1 Bble3gHas.

dopma npoBefeHNA NMPaAKTUKN: HEMpPEpPbIBHAS

Pasgens! (3Tanbl) NpakTUKK:

TexHuka 6e3onacHocTH - N3yyeHne OKyMEHTaLMW, MHCTPYKTaX Mo TEXHMKE
B6e3onacHocTn, obLiee 3HaKOMCTBO C MECTOM MPaKTUKK

PagunaumoHHas 6e3onacHoCTb - M3ydeHne gokymeHTauun. PernameHT pabor.
OcBoeHune npubopoB MeToANK 0POPMINEHNS AOKYMEHTaLUN TEXHOTOMMYECKOM
©e3onacHocTW.

AnepHasn 6e3onacHOCTb - M3ydeHne gokymeHTauun, pernameHT pabot. OcBoeHue
MeToauk. PaboTa Ha TEXHONOrMYECKNX TpeHaxepax.

YnpaBneHue, akcnnyataumsi CUICTEM SiAEPHbIX CUMOBbLIX YCTAaHOBOK, TEXHONOrM4yeckas
npakTuka- N3yyenne gokymeHTtaummn. OcBoeHMe TeXHONorMyecknx metoamk. Pabora Ha
TexHonornyecknx TpeHaxepax. OcBoeHMe pagnoMeTpuU4ecknx, Tennopuanyeckux,
YCKOPUTENbHbIX TEXHOMOIMN.

3akntounTenbHbIn aTan- [NoaroToBka oTyeTa No npakTuke
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B2.B.04(MNa) NpousBoacTBeHHasa npakTukKa, npeaavninoMHas

O6Lwan TpyaAoeMKOCTb NpakTukM 6 3.e.

[NpakTuka HanpaBneHa Ha (hopMmnpoBaHME CrneayrLmMX KOMNETEHUUIN C YKa3aHUeM
KOAOB MHAMKATOPOB UX OOCTMKEHMS:

[1K-1. CnocobeH K c030aHUK Mmeopemuyeckux U mamemMamuyeckux mooerned,
onucbiBarWUX KOHOEHCUPOBaHHOE COCMOSsIHUE eewecmsa, pacrpocmpaHeHue U
g83aumodelicmeue usny4veHus ¢ sewecmeom (MNK-1.7; IK-1.8; IK-1.9);

[1K-2. Tomoe K co30aHut0 HOBbIX Memodo8 pacyema COBPEMEHHbIX (hU3UHECKUX
ycmaHo8oK U ycmpolcms, pa3spabomke wmemodos8 peaucmpauuu UOHUIUPYOUWUX
usny4deHul, Memodo8 OUEHKU KOIUYEeCMBEHHbIX XapakmepucmuK S0epHbIX Mamepuasios
(MK-2.1; T1K-2.2);

[1K-3. CrnocobeH k co3daHu meopemuyecKkux u MamemMmamudecKkux mooesned,
onuchkligaroUWUX hU3UKYy KUHEMUYECKUX S8r1eHUU USU MPOUECCh] 8 peakmopax,
yckopumensix ([K-3.1; 1K-3.6; K-3.7);

[1K-4. CnocobeH ucrionb3o8amb hyHOaMeHmarsbHble 3aKoHbl 8 obracmu bu3uku
amomMHo20 si0pa U 4Yacmuu, SI0epHbIX pPeakmopos8, KOHOEeHCUPO8aHHO20 COCMOSIHUS
gewiecmsa, 9Kosroeuu 8 obbeme, OocmamoyHOM Ofid  CcaMoCcmosimesibHO20
KoMbuHUpogaHus u cuHme3sa pearsbHbix udel (FK-4.5; [NK-4.6; [1K-4.7; [1K-4.8);

[1K-6. CnocobeH camocmosimesnibHO  8bIMNOIHAMb  3KCrepUMeHmarsbHble  Usu
meopemuyeckue uccriedoeaHusi 0 peweHuUss Hay4HbIX U Mpou38o0CMeEeHHbIX 3aday C
UCrosib308aHUEM COBPEMEHHOU MEXHUKU U MemoOo8 pacyema u uccriedosaHusi C
onmumu3upogaHueMm memodos uccriedosaHus. ([K-6.4);

MecTo npakTukm B cTpyktype OINOI: BapnatmBHas yactb 6noka b2

Llensmu npou3zsodcmeeHHOU npedounsioMHOU fpakmuKku sensemcsi nod2omoska u
8bIMOJSTHEHUE 8bIMyCKHOU KeanugukayuoHHoU pabomei.

- C NOMOLLbID OCBOEHHbLIX B XO4Ee MPOM3BOLACTBEHHOW NPEeaaunIIOMHOM MPaKTUKK
obopyaooBaHusa, nNpubopoB, YCTAaHOBOK OOy4YaloWMNCA [JOMMKEH nNonyuntb O6bem
9KCNEPUMEHTAanbHbIX N TEOPETUYECKMX OAHHbIX M 3aBepLUNTb OBMafeHMe MeToaukammn u
cpeacTBaMm  TEOPETUYECKOrO  aHanuaa, BKNK4Yas MOAENMpOBaHME Ha  OCHOBE
COBPEMEHHbIX KOMMbIOTEPHbLIX TEXHOMOMN, HEOOXOANMbBIX ANSA BbINOSIHEHUSA BbIMYCKHOM
KBanudukaumoHHon paboTbl, NpnobpeTaeT HaBblKM CaMOCTOSTENbHOrO MCCnenoBaHus
ABNeHnn wun npoueccoB. [lpy nNpPoxoXAeHWn MNpakTUKM Ha nNpeanpuaTum  aToOMHOM
SHEpPreTuUkn, NPOUNbHbIX Hay4YHO-UCCNenoBaTENbCKNX NPEanpUATUA CTYOEHT ocBaMBaeT
TEXHOMNOrM4yeckme npoueccobl MNoapasgeneHnn npeanpusaTusi, npuobpetaeT ymeHus B
obnacTtu BbINOMHEHNSA NMPOM3BOACTBEHHO-TEXHOMNOMMYECKMX onepaunin. Mpu NpoxoxageHuu
NPaKkTUKN B YHMBEPCUTETE CTYAEHT OCBaMBAET TEXHOMNOIMMYeCcKMe MpPOLEeCChl U METOAMKU
aKcrnepuMeHTanbHbIX UCcnegoBaHun nogpasgenenun BIy.

3adayamu npedournsioMHOU rnpakmuKu, KOmopble ompaxarmcs 8 UHOU8UOyasibHOM
nnaHe, A6/sI0MCs:

- OCBOEHME KOHKPETHOro TEeXHOSOrM4eckoro mnpouecca npeanpuaTus saepHoOu
3HepreTukn unu nogpasgenerHuns BIry;

- yrnybneHHoe OCBOEHWEe NpPOLECCOB MNPOBEAEHUS SKCMEPUMEHTAmNbHbIX U
TeopeTUYECKNX UccnegoBaHnin paccMaTpmBaeMblX SIBIIEHUA U NPOLLECCOB;

- npuobpeTeHne YMEHUN CamMoCTOATENbHON 06paboTkM, aHanmMsa [OaHHbIX U
HarnggHoro npeacTaBneHnst MHPoOPMaLUmK.

- MOArOTOBKA MPOMEXYTOUHbLIX M UTOrOBbIX OTYETOB O NpoAenaHHon paboTe;

- c6op nHopmaumm ana BKP.

Tun npakTukm (ee HaumeHoBaHue): [1Pon3BOACTBEHHAS NPAKTUKA NO NONYYEHNIO
npodeccnoHarnbHbIX YMEHU 1 OnbiTa NPogecCcnoHanbHON AeaTeNnbHOCTU, Hay4HO-
nccnegoBartesnbckas

Cnoco6 npoBeaAeHUA NPaKTUKK: CTauMOHapHas 1 Bble3gHas.
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dopma npoBeaeHUs NPaKTUKU: HernpepbiBHas

Pasgenb! (3Tanbl) NpakTUKK:

OpraHu3aunoHHbIv aTan - 3ydeHne JoKyMeHTauumn, MHCTPYKTax

O3HakomuTernbHbI 3Tan - O3HaKoMMeHUe C KOHKPETHBIMW TEXHONOMMYECKUMN
npoweccamn, Hay4yHO-nccnegoBaTenbCKMMN 3agadyaMm opraHmsauuun. AHanums
nepuognyecknx nsgaHnin no sagadvyam BKP.

MpakTnyeckun atan - IsydeHne n 0CBOEHNE KOHKPETHbLIX TEXHOMOrMYECKNX
npoLieccoB, OCBOEHNe MeToauk nccnegosaHui. OcBoeHne cpeacTs MOL4ENMPOBaHUA
aBneHun n npoueccos no Teme BKP. [NpoeeaeHne paboT B pamkax ocBavBaeMbIX
TEXHOMNOrMYeCKMX NpoLLeCcCcoB, CaMOCTOSATENbHOE NPOBeAEeHME UCCeLOBaHUN NO TeMe
BKP. O6paboTka 1 aHanu3 Nofny4YeHHbIX AaHHbIX.

OTyeTHbIM 3Tan - [MoaroToBKa oT4eTa NO NPEAaUNIIOMHON NpaKkTKe
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Mpunoxexue 10
®OHA OLUEHO4YHbLIX CPEACTB
OCHOBHOM npodreccnoHanbHOn obpasoBaTeNnibHOMN NPOorpaMmmbl
BbICLUero o6pasoBaHuA
14.04.02 ApepHble on3mka U TEXHOSOrMU

Cneunanunsaumsa: dmsmnka aToOMHOro A0pa U 4acTtuy,

B pe3ynbTaTte 0CBOEHMS Nporpammbl Y BbIMYCKHUKA OOMKHbI ObiTb CHOPMUPOBAHDI
cneayouime KoOMNeTeHUNu:

— YHUBEpPCalribHble KOMNEeTEHL NN

Koo n MnaHupyembie
¢opmynumpoBka pe3ysnbTaTbl OCBOEHUA
MHAMKaTOopa COOTBETCTBYHOLLUUX
OOCTUMXeHuns aucumnnuH (mopynen),

KOMMNeTeHUnn NpakTUK

Kateropus Ko dopMynupoBKa
KOMneTeHLWIFI A KoMnetTeHUnn

3HaTb: CyLHOCTb U
OCHOBHblE METOAbI
sABneHun, 6asoBble
NOSIOXXEHNS1 CUCTEMHOTO
nogxopaa, CyLLHOCTb
npobnemMHbIX cuTyauum

YMeTb: aHanusnposaTb
3ajauJvy, Bblaenss ee
Ga3oBble COCTaBMSAOLLME;
OCyLLEeCTBMAATb NOUCK
WHopmaunm ans
peLleHnsa 3agaym no
pasnUYHbIM TUNam
YK-1.1. 3anpocos; rnpu
OCYLLECTBISTS Onpepnensiet 0bpaboTke MHpopmaLmu
CCTOMOR I KPUTMUYECKMIA aHanm3 npo6ensl B oquava dakTbl OT )
NPo6IeMHbIX nHpopmauun, MHEHW, NHTepnpeTauun,

KpuTndeckoe YK-1 N N

MbILIAEHME cuUTyauuii Ha ocHoBe Heobxogumon ona | opMMpoBaThb OLIEHOK,

CUCTEeMHOro noAaxoAaa, pelleHnd COOCTBEHHbIE MHEHUS 1

BbipabarbiBaTh .| npoBnemHoi CyXOeHus,
cTpatervio AencTanm cuTyaumn. aprymMeHTMpoBaTh U
npegnaratb BO3MOXHbIE
BapuaHTbl peLleHnst
NOCTaBMNEHHON 3a4aun,
oLeHuBas ux
OOCTOUHCTBA U
HeJoCTaTKu.

CnocobeH

BnageTb HaBblkamu:
WMHTEpMpeTauum n
pPaHXupoBaHUs
WHopmaumn,
Tpebyemow ans peLleHnst
NOCTaBMNEHHON 3aauu;
BbiOOpa BapuaHTa
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peLleHns NocTaBreHHoM
3agayun Ha ocHoBe
OLEHKUN ero JOCTOMHCTB U
HeOOCTaTKOB.

YK-1.2. Kputundecku

3HaTb: CYLHOCTb U
OCHOBHble METOAbI
aBneHun, 6asosble
NOSOXEHNS1 CUCTEMHOTO
noaxopaa, CyLLHOCTb
npobnemMHbIX cuTyauum

YMeTb: aHanM3npoBaTtb
3agayvy, Bbloenssi ee
6a3oBble COCTaBMSAOLLME;
OCYLLeCTBMATb NOUCK
WHopmaunn ans
peLleHns 3agaym no
pasnuyHbIiM TUNam
3anpocos; npu
0bpaboTke nHGopmaLmu

oueHuBaeT oTnMyaTh akTbl OT
HageXHOCTb MHEHWIA, nHTepnpeTaumn,
NCTOYHWUKOB hopmMupoBaTb OLIEHOK,
nHdopmaumu, COBCTBEHHbIE MHEHNS U
paboTaert ¢ cyXaeHus,
NpOTUBOPEUYNBON aprymeHTMpoBaTh U
nHdopmaunen ns npeanaratb BO3MOXHbIE
pasHbIX BapuaHTbl peLueHns
NCTOYHWKOB. noCTaBMneHHOW 3agauu,
oueHuBas nx
AOCTOMHCTBA U
HegoCcTaTKy.
BnapeTtb HaBblkamu:
WHTEepnpeTaumm un
paHXMpoBaHNs
MHOopMaLuu,
Tpebyemon ang peLueHnst
nocTaBreHHON 3agayu;
BblIbOpa BapuaHTa
peLleHnsi NoCTaBEHHOW
3aJayn Ha ocHoBe
OLEHKM ero JOCTOUHCTB U
HeoCTaTKOB.
3HaTb: CYLWHOCTb U
OCHOBHble MeToAbl
YK-1.3. AaBneHun, 6asoBble
PaccmaTpuBaet MONOXEHNS CUCTEMHOIO
BO3MOXHble nogxopaa, CyLLHOCTb
BapuaHThbI npobnemMHbIX cuTyauum
peLueHns 3agauu,
oLeHuBast YMeTb: aHanuavpoBaTb
OOCTOMHCTBA U 3agady, Bblaenss ee
HeJoCTaTKu. 6a3oBble COCTaBMSAIOLLME;

OCYLLEeCTBNATbL MOUCK
WHopmaunmn ans
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peLueHus 3agaym no
pasnnYHbLIM TUNam
3anpocoB; npu
0bpaboTke nHpopmaLmu
oTnuyaTtb akTbl OT
MHEHWI, NHTEpNpeTauni,
dopmupoBaTb OLIEHOK,
COBCTBEHHbLIE MHEHUSA U
cyXaeHus,
aprymeHTMpoBaThb U
npeanaratb BO3MOXHbIE
BapuaHTbl peLlleHnst
NnocTaBfEeHHON 3agayn,
oLeHuBas ux
OOCTOUHCTBA U
HedocTaTKu.

BnageTtb HaBblkamu:
MHTEepnpeTauum n
pPaHXnpoBaHus
MHdopMaLnK,
Tpebyemow ans pelleHnst
nocTaBneHHOM 3a4a4u;
BblOOpa BapuaHTa
peLLeHus MoCTaBNEHHON
3agaym Ha OCHoBe
OLIEHKM ero JOCTOUHCTB U
HegoCTaTKOB.

Pa3paboTka n
peanusauus
NpPOEeKTOB

YK-2

CnocobGeH ynpaensaTtb
NPOEKTOM Ha BCEX
aTanax ero
YXWU3HEHHOTO UMKna

YK-2.1.
®opmynupyeT
KOHKPETHY!0,
crneumduyHyio,
n3mepumyto BO
BpEMEHU 1
NnpocTpaHCcTBe
uenb, a Takke
onpepenset
OOPOXHYIO KapTy
OBWKEHUS K Lenu,

3HaTb: CyLHOCTb U
cofepXaHne NOHATUN
cucTema, CTpyKTypa,
MPOEKT, NPOEKTHOE
ynpaBneHue, CTPYKTypbl
1 NpoLeCChbl NPOEKTHOrO
ynpaBneHusi, MPUHLMMbI
MPOEKTHOIO MbILLIIEHUS.

YMeTb: aHanusnposaTtb
coumanbHo-3HauYnMble
npobnembl 1 NpoLecchl,
CYLLIeCTBEHHbIE ANA
NnpoekTa;
dopmynuposatb Ha
OCHOBe aHanu3sa

ucxogs n3 npobnemHown cuTyauun
nMetoLLmxcs MPOEKTHYO 3adavy u
pecypcoB u cnocob eé pelleHns;
orpaHuyeHun
BnageTtb HaBbikamu:
NpPOBOANTL
CpaBHMWTENbHbIA aHann3
anbTepHaTMBHbIX
BapuaHToB
YK-2.2. 3HaTb: CyLHOCTb U
CocraBnger cogepaHve NOHATUI

nepapxmnyeckyto

cucTema, CTpyKTypa,
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CTPYKTYpY pabor,
pacnpegenseTt no
3agadvam
dMHaHcoBbIE 1
Tpy4OBbIE
pecypcsl,
ucnonb3yet
aktyansHoe 10

MPOEKT, NPOEKTHOE

ynpaeneHue, CTPYKTypbl
1 NpOLECChl MPOEKTHOro
ynpaeneHus!, NpUHLUMNbI
MPOEKTHOIO MbILLMEHUS.

YMeTb: aHannsnpoBaTb
coumanbHo-3Ha4YnMble
npo6riembl 1 Npoueccsl,
CyLLLECTBEHHbIE ANd
NpoeKTa;
dopmynunpoBaTtb Ha
OCHOBe aHanu3a
npobnemHon cuTyauun
MPOEKTHYO 3adady v
cnocob eé peLueHus;

BnageTtb HaBbikamu:
npoBOAMTb
CpaBHUTENbHbIN aHanun3
anbTepHaTUBHbIX
BapMaHToOB

3HaTb: CYLLHOCTb 1
cofepkaHne NOHATUN
cucTema, CTPyKTypa,
MPOEKT, NPOEKTHOE
ynpaBrneHue, CTPYKTYpbl
1 NPOLIeCChbl NPOEKTHOro
ynpaBneHusi, NPUHLMMbI
MPOEKTHOrO MbILLIEHNS.

YK-2.3. YMmeTb: aHanuanpoBaTb
Mpoektupyet coumanbHo-3Ha4YMMble
CcMeTy 1 brogxeT npobnembl 1 NpoLecchl,
npoekTa, CYLLLECTBEHHbIE ANd
oLeHuBaeT NpPOoeKTa; BbISBNATb
3 heKkTUBHOCTL noTpebHOCTM B pecypcax
pes3ynbTatoB 1 paspabaTtbiBaeT Mepbl
npoekTa no obecneyeHmnio
pecypcoathPeKkTUBHOCTH
B pamKax AaHHOro
npeanpuaTns
BnageTb HaBblkamu:
NnpoBOAMUTb
CpaBHUTESbHbLIN aHanu3
anbTepHaTMBHbIX
BapuaHToOB
3HaTb: TexHonormu,
yK-2.4. nporpammHoe
CocraBnger porp
obecneyeHne
MaTpuly -
opraHm3aunm NpPoeKTHON
OTBETCTBEHHOCTU U
OeATeNnbHOCTY;
mMaTpuLy
. opraHusaumio paboTbl
KOMMYHVKaLWA .
nonb3oBaTtenen
npoekTa

BHEZpEHHOW
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MHGOPMaLIMOHHON
CUCTEMBI;

YMmeTb: hopmMmpoBaTth
nepeyvHu pabot no
NPOEKTY; OnpeaensTb u
cornacoBbIBaTb KpUTEPUA
YCNELLHOCTM peanusauum
npoekTa; OCyLLEeCTBNATb
nnaHnpoBaHWe NpoekTa
(no anemeHTam n

dYHKUMNAM)

BnapeTtb HaBblkamu:
HaBblkamu
dhopmMmmpoBaHus
nepapxmyeckomn
CTPYKTYpbl paboT,
mMaTpuLbl
OTBETCTBEHHOCTH,
MaTpuLibl KOMMYHUKaLNIA;
HaBblkaMW COCTaBIEHMS
ceTeBblX rpagmKoB,
avarpammebl 'aHTa un
pacnucaHusi NPOEKTOB;
HaBblkaMW Npe3eHTaumm
npoekTa.

YK-2.5.
Wcnonb3yeT rubkue
TEXHOMNorMn Ans
peanusauuv 3agay
C U3MeHsiioLWwUMucs
BO BPEMEHU
napaMeTpamu.

3HaTb: TEXHOMNOIUN,
nporpaMmmHoe
obecneyeHne
opraHusaumnm NpoeKkTHOn
DeaTenbHOCTH;
opraHusaumio paboTbl
nonb3oBarenemn
BHeZpeHHOW
WHpOpPMaLIMOHHON
CUCTEMBI;

YMeTb: hopmupoBaTh
nepeyHn pabot no
NPOEKTY; onpeaensaTb n
cornacoBblBaTb KpUTepuu
YCMNELHOCTU peanusaumm
NPOeKTa; OCYLLECTBNATL
nnaHupoBaHWe NpoekTa
(no anemeHTam n

dyHKUMNAM)

BnageTtb HaBbikamu:
HaBblkamu
dopmupoBaHus
nepapxmieckom
CTPYKTYpbl pabor,
MaTpuubl
OTBETCTBEHHOCTH,
MaTpULbl KOMMYHUKaLINIA;
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HaBblkaMW COCTaBIEHNS
ceTeBbIX rpadynKoB,
avarpammebl [aHTa un
pacnMcaHus NpPoeKToB;
HaBblkamu Npe3eHTaunm
npoekTa.

KomaHgHas paboTa
1 NUAepcTBO

YK-3

CnocobeH
OpraHn3oBbLIBaTbL U
pyKoBoAuUTbL paboTom
KOMaHAbl,
BblpabaTbiBas
KOMaHOHy cTpaTteruio
OIS JOCTUXKEHUS
NOCTaBIEHHOW LIenn

YK-3.1.
BbipabatbiBaeT
KOHCTPYKTMBHbIE
cTpaTerun n Ha ux
OCHoBe hopmMmupyet
KomaHay,
pacnpegenseT B
Hen ponu ans
DOCTUXEeHUs
nocTaBfEHHON
uenm

3HaTb: OCHOBHbIE NpaBa
yenoseka B
obpaszoBaTenbHON,
npogeccnoHanbLHON,
Hay4Ho-
nccnegoBaTenbCKon
OEeATENbHOCTU C Lenbio
YETKOro NOHMMaHWS
nyTen camopasBuTus u
camopeanusauumm u
NOBbILLIEHNSA COOCTBEHHOM
MOTUBaLMM K
BbINOSTHEHNIO
npodeccroHanbHoOn
OeATENbHOCTH,
cobntofeHnst Hopm
npodeccroHanbHoOn
3TUKW, AMAAKTMYECKNE
0COBEHHOCTH
nposefeHus
NPOCBETUTENBCKON
OEeATenbHOCTU cpeau
COTPYOHWKOB, C Liebio
MOBbILUEHUS X
MCUXONOrNYECcKom
KynbTypbl

YMeTb: nogaepxmeatb
Ananor y4acTHUKOB
npoekTa No Hay4Ho-
npakTuyeckon npobneme
C uenbio aheKkTBHOroO
MCMNosb30BaHUs
cobCcTBEHHOrO
TBOPYECKOro noTteHumana
1 TpaHcnaunm
coumanbHON 3HAa4YMMOCTH
cBOeW npodeccun B
obLecTBo

BnageTtb HaBbikamu:
NoBbILLEHNS1 COBCTBEHHON
MOTMBaLMN K
BbINONTHEHNIO
npodeccroHanbHon
AesaTenbHOCTN B obnactu
obecneyeHus
MHOPMaLIMOHHON
©e30MacHOCTM 1 3aLUMUThI
WHTEPECOB NIMYHOCTH,
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obLectBa u
rocygapcTtBa,
cobnogeHnst Hopm
npodeccnoHasnbHoOn
3TUKM

YK-3.2. MNnaxnpyet
N KoppekTupyet
paboTy KoMaHAabl ¢
Y4E€TOM MHTEPECOB,
ocobeHHocTen
noBeaeHus un
MHEHMWI €€ YNEHOB,
pacnpegenser
nopyyeHus un
aenervpyet
NofHOMO4MS
yneHam KomaHabl
ONS AOCTMKEHNS
nocTaBfeHHOM
uenu

3HaTb: OCHOBHbIE NpaBa
yernoeeka B
obpaszoBaTenbHON,
npodeccrnoHansHon,
Hay4Ho-
nccnegoBaTesnbCKon
OEATENbHOCTU C LieNbio
YETKOro NOHMMaHUs
nyTem camopasBuTUS U
camopeanusauumm un
NoBbILLEHNS1 COOCTBEHHON
MOTUBaLIMU K
BbIMOSIHEHNIO
npodeccnoHaneHon
OEeATEeNbHOCTH,
cobntogeHns Hopm
npodeccroHanbHoOn
3TUKK, OMAaKTUYEeCKme
0cobeHHoCTH
nposefeHus
NPOCBETUTENBCKON
OEeATenbHOCTU cpeau
COTPYOHWKOB, C Liebio
MOBbILLEHUS UX
NMCUXOSTOrM4Yeckomn
KynbTypbl

YMeTb: nogaepxmBatb
Anarnor y4acTHUKOB
npoeKTa no Hay4Ho-
npakTuyeckon npobneme
C Lenbio aheKkTBHOroO
MCMNosb30BaHUs
cobCTBEHHOTO
TBOPYECKOro noTteHumana
1 TpaHcnaunm
coumManbHON 3HA4YMMOCTH
cBOeW npodheccun B
obLecTBo

BnageTtb HaBbikamu:
NoBbILLEHNS1 COOCTBEHHON
MOTMBaLMN K
BbIMOSTHEHNIO
npodeccroHanbHon
JeaTenbHOCTM B obnacTtu
obecneyeHus
MHOPMaLIMOHHON
©e30nacHOCTM 1 3aLLUUThI
WHTEPECOB NIMYHOCTH,
obuectBa u
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rocygapcTtBa,
cobntogeHnss Hopm
npodeccnoHanbHON
3TUKM

YK-3.3. Paspewaer
KOH(NWKTBI 1
nNpoTUBOPEUUNs Npu
AernoBom obLieHnn
B KOMaHAe Ha
OCHOBe y4yeTa
NHTEpPEeCcoB BCeX
CTOpOH

3HaTb: OCHOBHbIE NpaBa
yernoseka B
obpaszoBaTenbHON,
npodeccrnoHansHon,
Hay4HO-
nccnegoBaTernbCKon
OEATENbHOCTU C LieNbio
YETKOro NOHMMaHUs
nyTem camopasBuTUS U
camopeanusaumm u
NoBbILLEHNS COOCTBEHHON
MOTMBaLMN K
BbIMOSIHEHNIO
npogeccnoHaneHon
OeaTenbLHOCTH,
cobntogeHns Hopm
npodeccroHanbLHoOn
3TUKK, OMAaKTUYEeCKme
0cobeHHoCTH
npoeeneHus
NMPOCBETUTENBCKOWN
OEeATenbHOCTU cpeau
COTPYOHWKOB, C LieNbio
MOBbILLEHUS UX
NCMXONOrM4YeCcKomn
KynbTypbl

YMeTb: nogaepxmBatb
Onarnor y4acTHUKOB
NpoeKTa No Hay4Ho-
npakTuyeckon npobneme
C uenbto 3pdeKTnBHOro
MCMNosb30BaHUs
COBCTBEHHOTO
TBOPYECKOro noteHumana
1 TpaHcnaunm
coumManbHON 3HA4YMMOCTH
CcBOeW npodeccun B
obLecTBo

BnageTtb HaBbikamu:
NoBbILLEHUS COOCTBEHHOWN
MOTMUBALMU K
BbIMOSTHEHNIO
npogeccroHasnbsHoON
JeaTenbHOCTM B obnacTtu
obecneyeHust
MHGOPMaLIMOHHON
©e30nacHOCTM 1 3aLUUThI
WHTEPECOB NMYHOCTH,
obuectBa u
rocygapcrBa,
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cobntogeHnss Hopm
npogeccroHasnbHoOn
3TUKM

YK-3.4. OpraHusyet
N pykoBoauT
ANCKyCCUSIMA Mo
3alaHHON TeMe Un
obcyxaeHnem
pesynbTaToB
paboTbl KOMaHAbI C
npveneyYeHnem
nocrnegosaTtenen u
OMNMOHEHTOB
pa3paboTaHHbIM
naoesm

3HaTb: OCHOBHbIE NpaBa
YyenoBeka B
obpaszoBaTenbHON,
npodeccnoHansHon,
Hay4Ho-
nccneaoBaTenbCcKomn
0eaTenbHOCTHU C LUenblo
YETKOro NMOHUMaHMs
nyTem camopasBuUTUS U
camopeanusaumm u
NoBbILLEHNS1 COOCTBEHHOMN
MOTMBaLMMU K
BbINONTHEHNIO
npodgeccnoHaneHon
OEeATenNbHOCTH,
cobnogeHnst Hopm
npodeccroHanbHoOn
3TUKN, OMAAKTUYECKMe
0cobeHHoCTH
npoeeneHust
NpPOCBETUTENBCKOMN
OenaTenbHoCTU cpeau
COTPYAHWUKOB, C LieNbto
MOBbILLEHUS UX
NCMXONOrM4YeCcKomn
KynbTypbl

YMeTb: nogaepxmBatb
Anarnor y4acTHUKOB
NpoeKTa No Hay4Ho-
npakTudeckon npobneme
C Lenblo aheKkTBHOroO
MCMosib30BaHUSA
cobCTBEHHOTO
TBOPYECKOro NoTeHuymana
W TpaHcnsauum
coumManbHON 3HA4YMMOCTH
CcBOeW npodheccun B
obLecTBo

BnaneTb HaBblkaMu:
NoBbILLEHUS COOCTBEHHOWN
MOTMBALMU K
BbINOTHEHNIO
npogeccroHasnsHON
neaTenbHOCTM B obnacTtu
obecneyeHus
MHGOPMaLIMOHHON
©e30nacHOCTM 1 3aLUUThI
WHTEPECOB NMYHOCTH,
obLectBa u
rocygapcrBa,
cobntogeHnss Hopm
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npogeccroHasnbHon
3TUKN

YK-3.5. MNpossnsaet
nnaepckme n
KOMaHAHble
KayecTBa,
BblOMpaeT
ONTUMAanbHbLIN
CTUnb
B3anMoaencTand
npu opraHu3auumn un
pPYyKOBOACTBE
paboTon koMaHAbl

3HaTb: OCHOBHbIE NpaBa
yeroBeka B
obpaszoBaTenbHON,
npodeccrnoHansHon,
Hay4Ho-
nccneaoBaTenbCcKon
AEeSATEeNbHOCTU C LieNbio
YETKOro NMOHUMaHMs
nyTem camopasBuUTUS U
camopeanusaumm u
NoBbILLEHNS1 COOCTBEHHON
MOTMBaALMN K
BbINONHEHNIO
npogeccroHaneHon
OEeATeNnbHOCTH,
cobnoageHnst Hopm
npodeccnoHaneHon
3TUKN, OMAaKTUYECKMe
0cobeHHoCTH
npoBeneHust
NpPOCBETUTENBLCKOMN
OEeATeNbHOCTU cpeau
COTPYAHWUKOB, C LieNbio
MOBbILLEHUS UX
NMCUXONOrMYecKkom
KynbTypbl

YMeTb: nogaepxmBatb
Onarnor y4acTHUKOB
NpoeKTa No Hay4Ho-
npakTudeckon npobneme
C Lenbio apeKTNBHOrO
MCMoSib30BaHUSA
cobCTBEHHOTO
TBOPYECKOro NoTeHumana
1 TpaHcnauum
couunarnbHOM 3Ha4YUMOCTH
cBOeW npodeccun B
obLecTBo

BnaneTb HaBblkaMu:
NoBbILLEHNS1 COOCTBEHHOWN
MOTUBaLIMU K
BbINOTHEHNIO
npogeccroHasnbHON
neaTenbHOCTM B obnacTtu
obecneyeHus
MHGOPMaLIMOHHON
©e30nacHOCTM 1 3aLUUThI
WHTEPECOB NMYHOCTH,
obLectBa u
rocynapcrea,
cobntogeHnss Hopm
npogeccroHasnsHoON
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OTUKMN

KommyHukauuns

YK-4

CnocobeH npumeHATb
COBpPEMEHHbIe
KOMMYHVKaTUBHbIE
TEXHOMNOrm, B TOM
yncne Ha
WHOCTPaHHOM(bIX)
a3blke(ax), Ang
aKkagemMmnyeckoro u
npodeccuoHansHoro
B3aNMOAENCTBUSA

YK-4.1. BoiOupaeT
Ha
rocynapCcTBeHHOM
N NUHOCTPaHHOM
A3blKkax
KOMMYHWKaTUBHO
npuemnemble
cTparteruu
akaJemMn4ecKoro u
npodeccuoHanbLHor
o obueHus

3HaTb: pasnuyus B
CTUINSAX peyn
(pasroBopHbIN,
HenTparnbHbIN,
odmumansHO-AenoBow).

YMeTb: opopMnATb
peyeBoe BbiCKka3biBaHUE
B COOTBETCTBMM C
HOpMamM CTUnNs,
onpegensiembiMm
KOHKPETHOW cuTyauunen
WNHOA3BIYHOIO OOLLEeHMSA

BnageTtb HaBbikamu:
ymeHusamn sepbanbHOro
1 HeBepbarnbHOro
WHOA3bIYHOIO 06LLIEeHMS B
Jernosown
(akagemunyeckon) cdepe.

YK-4.2. Bnageet

3HaTb: pasnuunsa B
CTUINSAX peyn
(pasroBopHbIN,
HelTpanbHbIN,
odmumansHO-AenoBow).

KynbTypown YMeTb: opopmnaTb
NMUCbMEHHOTIOo U peyeBoe BbiCKa3biBaHNe
YCTHOrO B COOTBETCTBUM C
odopmreHns HOpMaMm CTUN,
npodeccnoHanbHo | onpeaensemsiMu
OPWEHTUPOBAHHOTO | KOHKPETHOW cuTyaunen
Hay4HOro TEKCTa Ha | MHOS3bIYHOrO ObLLEeHNS
rocygapCTBeHHOM
A3blke PP BnageTtb HaBbikamu:
ymeHuamn sepbanbHoro
1 HeBepbarnbLHOro
WHOA3bIYHOIO 06LLEeHMS B
Jernosomn
(akagemunyeckon) cpepe.
3HaTb: ocobeHHOCTH
YCTHOM U NMUCbMEHHON
WHOSA3LIYHOW peyun
YK-4.3. Ymeet P
BECTUN YCTHbIE
y YMeTb: opopMnaATb
Aenosble
peyeBOe BbiCKa3biBaHNe
neperosopsbl B
B COOTBETCTBUN C
npouecce
doHeTMYECKMMN,
npodeccnoHansHor
NeKcuKo-

0 B3anMOOEenNCcTBuUSA
Ha
rocygapcTBeHHOM
Aa3blke PP

rorammMmaTun4ecknMmmn n gp.
A3bIKOBbIMW HOPpMaMW.

BnageTtb HaBbikamu:
YMEHMSAMW OCYLLIECTBNATb
WHOPMaLIMOHHBIN NMOUCK
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1 MCnonb30oBaTh ero
pesynbTaTthbl 4ns
peLLEeHNsT KOHKPETHOM
KOMMYHMKaTUBHOMN
3agaun, CTponTb
MOHOMOrn4yeckme
BbICKa3bIBaHWS pa3sHbIX
TMMNOB, NOAAEPKMBATb
auanoruyeckoe
B3aMMOAENCTBUE

YK-4.4.
AprymeHT1poBaHo
N KOHCTPYKTUBHO
oTCTavMBaeT CBOU
no3vuun 1 ngen B
akageMuyecknx un
npodeccuoHarnbHbI
X ANCKYCCUAX Ha
rocyaapcTBeHHOM
A3blke PO

3HaTb: 0COBEHHOCTU
YCTHOM U MUCbMEHHON
MHOA3LIYHOW peyun

YMeTb: opopMnATb
peyeBoe BbiCKa3blBaHWe
B COOTBETCTBUNU C
doHeTNYECKUMU,
NeKCUKo-
rpammaTuyeckumMmn n ap.
A3bIKOBLIMW HOPMaMM.

Bnagetb HaBblkamu:
YMEHMAMM OCYLLIECTBNATL
WHOPMALMOHHbINA NOUCK
1 NCMOMnb30BaTh ero
pesynbTaTtbl 4ns
peLLeHns KOHKPETHOM
KOMMYHWKaTUBHOM
3agauu, CTpouTb
MOHOMorn4yeckune
BbICKa3bIBaHWS pasHbIX
TUMNOB, NoAAepXunBaTb
auanornyeckoe
B3aMMopJencTeme

YK-4.5. Bnageet
WUHTErpaTUBHbIMMN
KOMMYHUKaTUBHbIM
N YMEHMSIMM B
YCTHOW U
NMUCbMEHHOWN
NHOSI3bIYHOM peyn
B CUTyauusax
akageMmn4eckoro u
npodeccnoHarnbHor
0 obLeHud

3HaTb: ocobeHHOCTH
YCTHOM U NUCbMEHHON
WHOSA3LIYHOW peyun

YMmeTb: ohopmnsaTb
peyeBoe BbiCKa3biBaHNe
B COOTBETCTBUN C
doHeTMYECKMMN,
NEKCUKO-
rpaMmaTU4ecKuMu 1 ap.
S13bIKOBBIMW HOPMaMu.

BnageTtb HaBbikamu:
YMEHUSIMN OCYLLLECTBNATb
MHOPMALIMOHHBIN NOUCK
1 ucnonb3oBaTb €ro
pesynbTaTthbl ANs
peLUeHnst KOHKPETHOMN
KOMMYHUKaTUBHON
3agayu, CTpouTb
MOHOMOrnyeckne
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BbICKa3blBaHUSA pasHbIX
TUMNOB, NoAAepX1BaTb
Juanoruyeckoe
B3aumoencTeune

MexkynbTypHOEe
B3anMoaencTene

YK-5

CnocobeH
aHanuaupoBaTb U
yunThIBaTh
pa3sHoobpasune
KynbTyp B npotiecce
MEXKYbTYPHOIO
B3aUMOAENCTBUA

YK-5.1.
AHanuanpyet
NCTOPWKO-
KynbTypHble
Tpagmumm
pasnuyHbIX
coumanbHbIX rpynn,
onupaschk Ha
3HaHWe 3TanoB
NCTOPUYECKOTrO
passuTtusa Poccumn
(Bkntoyas
OCHOBHble
cobbITuS,
OCHOBHbIX
NCTOPUYECKNX
nesitenen) B
KOHTEKCTe MUPOBOW
nctopum u psiga
KYNbTYpPHbIX
Tpaguumii mupa (B
3aBMCMMOCTM OT
cpedbl 1 3agay
obpasoBaHus)

3HaTb: 6a30Bble OCHOBHI
NCTOPUYECKOMN HayKu,
3aKOHOMEPHOCTM
MCTOPUYECKOro pasBuUTUS
MWUPOBOM LUMBUNN3ALMMN,
MECTO YernoBeka B
MCTOPUYECKOM Mpouecce,
daKTopbl U MEXaHU3MbI
NCTOPUYECKMX
N3MEPEHUN.

YMeTh:
WHTEepnpeTUpoBaTb
nctopuio Poccun B
KOHTEKCTE MMPOBOIrO
NCTOPUYECKOrO Pa3BuTHS;
aHanuavpoBaTb
BaXKHenLwmne
ngeornormyeckue n
LLlEHHOCTHbIE CUCTEMBI,
cchopmmpoBaBLLMeCs B
X0[e NCTOPUYECKOTO
pasBUTKS.

BnageTtb HaBbikamu:
0b60CHOBbIBATb
aKTyanbHOCTb UX
MCMonb30BaHUs Npu
couunanbHOM 1
npodgeccnoHanbHOM
B3aMMOOENCTBUN.

YK-5.2. Beigenset
cneundunyeckmne
YyepTbl N MapKepbl
pasHbIX KynbTyp,
penvrin, ¢
nocregyoLwmm
NCMNONb30BaHMEM
Nony4YeHHbIX
3HaHMN B
npodeccnoHarnbHoO
1 0eaTenbHOCTU n
MEXKYNbTYpPHON
KOMMYHMKaLnm

3HaTb: 6a3oBble 1
npodgeccroHarnbHo-
npouMpoBaHHbIe
OCHOBbI ICTOPUYECKOW
HayKu, 3aKOHOMEPHOCTU
NCTOPUYECKOro pasBuUTUA
MUPOBOW LiMBUNU3aLum,
MeCTO YernoBeka B
NCTOPUYECKOM rnpoLecce,
hakTopbl U MEXaAHU3MBbI
NCTOPUYECKMX
M3MEPEHUN.

YMeTb: ucnonb3osaTb
MoslyYeHHble 3HaHUs ans
peLleHns NpakTUYeCKnUx
3agau.

BnageTtb HaBbikamu:
HaBblkaMW
MEXITUYHOCTHON U
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MEXKYSbTYPHOM
KOMMYHUMKaLuu,
OCHOBaHHOW Ha
YBaXXEHUM K
NCTOPUYECKOMY
Hacneguio n KynbTypHbIM
Tpagnuusam.

CamoopraHumsaums u
camopassutue (B
TOM Yucne
300poBbecbepexeHn
e

YK-6

CnocobeH
onpeaensaTb u
peanv3oBbIBaTb
NpUOPUTETDI
cobcTBEHHOM
JeATenbHOCTU U
cnocobbl ee
COBEpPLUEHCTBOBAHMS
Ha ocHoBe
CaMOOLIEHKU U
obpasoBaHus B
TeyeHne BCeM XU3HU

YK-6.1. OueHunBaet
CBOW NMNYHOCTHbIE
pecypchl,
onTUManbHoO Nx
ucnonb3yeT AN
YCMELUHOro
BbIMNOMNHEHUS
NOpPY4YEHHOrO
3adaHus

3HaTb: OCHOBbI pa3BUTUSA
1 camopasBuTusl
FIMYHOCTU; METOONYECKNE
npoueaypbl
TECTMPOBAHUS; KpUTEPUN
nogbopa
NCcMXoamnarHoOCTUYECKNX
MEeTOLOB U

MeTOoAMK Ans
onpegeneHns
camooLieHKM, Bblbopa
afeKkBaTHbIX TEXHOMOMNIA
camoopraHusauum u
camMopasBUTKS;

YMeTb: NoHUMaThb,
aHanusMpoBaTb,
06BACHATL U
WHTEepnpeTUpoBaTb
MeXaHWU3Mbl PasBUTUS U
camopasBUTUS NIMYHOCTY;
BbIABMNATb
0cobeHHoCTH
NNYHOCTK, ee YepT,
rnosHaBaTernbHON
cepbl, CAMOCO3HaHUS;

BrnageTb HaBblikamu:
NPUMEHEHNS

3HaHWN TEOpPUN U
KOHLIENUMIA ANst HAY4YHOTO
obbACHEeHUSA

NPWUHLUUNOB pasBUTUA U
camMopasBuUTus

TNUYHOCTY;
MCNONb30BaHUA METOOB,
METOOMK N TEXHONOMMN
ans

onpeaeneHns BpeMeHHOM
nepcrneKTuBhI,
CaMOOLLEHKN
JINYHOCTHOrO NoTeHumana
nero

KoppeKuuu;
LenenonaraHus Ha
OCHOBE

onpeaeneHus
npuopuTETOB
npogeccroHasnsHoON
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[EATENbHOCTH,
camoopraHusaumm u
camopasBuTus,
KOPPEKTUPOBKW NMaHoB C
yyeToM

MMEIOLLIXCA PECYPCOB

YK-6.2.
CamocTosaTenbHO
BbISIBIISIET MOTUBBI
W CTUMYINbI ANs
camopasBuTus,
onpegenset
peanucTuyHble
uenm un
npuopuTteTsbl
npodeccuoHansbHor
0 pocTa, cnocoosl
COBEepLUEHCTBOBAH
ns cobCcTBEHHON
AesaTenbHOCTU Ha
OCHOBE
CaMOOLIEHKN MO
BblIBpaHHbIM
Kputepmam

3HaTb: OCHOBbI pa3BUTUSA
1 camopasBuTus
NMYHOCTK; MeTOAMYECKME
npoueaypbl
TECTMPOBAHUS; KpUTEPUN
nogbopa
NCcMXoamMarHOCTUYECKNX
MeTOA0B U

MeTOAMK Anst
onpegeneHns
camooLieHKM, Bblbopa
afeKkBaTHbIX TEXHOMOMNIA
camoopraHm3aumm u
camMopasBuUTKS;

YMeTb: NoHMMaThb,
aHanusMpoBaTb,
0bOBACHATL U
WHTEepnpeTUpoBaThb
MeXaHWU3Mbl PasBUTUS U
camopasBUTUS NIMYHOCTY;
BbIABMNATb
ocobeHHoCTH
NNYHOCTK, ee YepT,
rnosHaBaTernbHON
cepbl, CAMOCO3HaAHUS;

BnageTtb HaBblkamu:
NPUMEHEHNS

3HaHWN TEopUn U
KOHLIENUMIA ANst HAY4YHOTO
00bsICHEHNSA

NPUHLMNOB Pa3BUTUS 1
camMopasBuTus

TNUYHOCTY;
MCNoNb30BaHUA METOAOB,
METOOMK N TEXHONOMMN
ans

onpeaeneHns BpeMeHHOMN
nepcrneKTuBhI,
CaMOOLLEHKN
JINYHOCTHOrO NoTeHumana
n ero

KoppeKuuu;
LenenonaraHus Ha
OCHOBE

onpeaeneHus
npuopuTeTOB
npogeccroHasnsHoON
OeaTenbLHOCTH,
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camoopraHusaumm u
camopasBuTus,
KOPPEKTUPOBKW NIaHOB C
y4yeToM

MMEIOLLIMXCSA PECYPCOB

YK-6.3.
BbicTpanBaet
rMbKyto
npodeccuoHarnsHy
0 TPaeKkTopuio,
ncrnonb3ys
WHCTPYMEHTbI
HenpepbIBHOrO
obpasoBaHus, ¢
y4yeToM 3agay
camMopasBuTHKs,
HaKOMMEHHOro
onbiTa
npodeccnoHansHo
N OesaTenbHOCTU n
ONHaMUYHO
N3MEHSIIoLLIMXCS
TpeboBaHui pbiHKa

TpyAa

3HaTb: OCHOBbI pa3BUTUSA
1 camopasBuTus
NMYHOCTK; MeTOAMYECKME
npouenypsbl
TECTMPOBAHUS; KpUTEPUN
nogbopa
NCcMXoamnarHoOCTUYECKNX
MeTOA0B U

MeToaMK Ans
onpegeneHns
camooLieHKM, Bbibopa
afeKkBaTHbIX TEXHOMOMIA
camoopraHum3aumm u
camopasBuUTHs;

YMeTb: NoHMMaThb,
aHanusMpoBaTb,
0bOBACHATL U
WHTEepnpeTUpoBaTb
MeXaHWU3Mbl PasBUTUS U
camopasBUTUS NIMYHOCTY;
BbIABMNATb
ocobeHHoCTH
NNYHOCTK, ee YepT,
rnosHaBaTernbHON
cepbl, CAMOCO3HaHUS;

BnageTb HaBblkamu:
NpUMeEHeHs

3HaHWN TEOpPUN U
KOHLIENUMIA Anst HAY4YHOTO
00bACHEHUs

NPUHLMNOB Pa3BUTUS 1
camopassuTus

NNYHOCTMK;
MCnonb30BaHUA METO0B,
MEeTOaUK N TEXHOMOrMNn
ang

onpegeneHns BpeMeHHON
nepcrneKkTuBhI,
CaMOOLEHKM
NIMYHOCTHOrO NoTeHuuana
n ero

KoppeKuuuy;
uenenonaraHvs Ha
OCHOBe

onpeaeneHns
npuopuTeTOB
npodeccroHansHon
OeATenbHOCTH,
camoopraHm3aumm un
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camopasBuTus,
KOPPEKTUPOBKU NIIaHOB C
y4yeToM

MMEIOLLIMXCS PECYPCOB

YK-6.4. Peanuayet
npuopuUTETHLI
cobCcTBEHHOM
nesaTenbHoCcTH, B
TOM Yucne B
YCIOBUSX
HeonpeaeneHHOCTH
, KOppeKTUpys
nnaHbl U cnocobbl
UX BbINOJTHEHUS C
y4yeTom
UMEIOLLINXCS
pecypcoB

3HaTb: OCHOBbI pa3BUTUSA
1 camopasBuTus
NMYHOCTK; MeTOAMYECKME
npouenypsbl
TECTUPOBAHMS; KPUTEPUN
nogbopa
NMCUXOANarHOCTUYECKMX
METOO0B U

MeToaMK Ans
onpeaeneHns
CcaMOOLIEHKM, Bbibopa
afeKkBaTHbIX TEXHOMOMIA
camoopraHm3aumm u
camopasBuUTHs;

YMeTb: NOHUMaTb,
aHanuManpoBaTb,
0OBACHATL U
MHTEpPNpPEeTUpOBaThb
MeXaHU3Mbl pas3BuUTUS U
camopasBUTUS NIMYHOCTY;
BbISIBNATb
ocobeHHoCTH
NNYHOCTK, ee YepT,
nosHaBaTenbHON
chepbl, caMoco3HaHUS

BnageTb HaBbIkamu:
NPUMEHeHs

3HaHW TeopU n
KOHLIENUMIA ANsl HAYYHOTO
00bACHEeHUs

NPUHLMNOB Pa3BUTUS 1
camopasBuTUs
NNYHOCTM;
MCNOSb30BaHNsi METOAOB,
METOAMK N TEXHOOMMM
ansi

onpeaeneHns BPEMEHHOM
NnepcnekTuBbI,
CaMOOLIEHKM
NNYHOCTHOrO NOTeHUunana
M ero

KoppeKuuuy;
uenenonaraHus Ha
ocHoBe

onpegeneHns
NpUMopuTETOB
npodeccroHansHon
OeATENbHOCTMH,
camoopraH1saummn u
camopasBuTUS,
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KOPPEKTUPOBKU MNI1aHOB C
yyeToM
MMEIOLLIMXCS PECYPCOB

YK-7

CnocobeH
nogaepXxuBaTtb
OOMXKHbIA YPOBEHb
dusnyeckon
NoAroTOBMEHHOCTU
ans obecnedeHns
MOJIHOL,EHHOMN
couunanbHoOm U
npodeccuoHanbHomn
neaTenbHoOCTH

YK-7.1. Boibupaet
3popoBbecbeperato
LLMeE TEXHOMOMMM
Ons noaaepxanHus
3a0poBoro obpasa
XKMU3HU C y4eToM
PU3NoNornyecknx
ocobeHHoCcTEN
opraHuama

3HaTb: Hay4Ho-
npakTu4Yeckne OCHOBBI
PU3NYECKON KyNbTypbl 1
3gopoBoro obpasa
XKN3HU

YMeTb: TBOpPYECKU
ncnonb3oBaTb CpeacTea
1 MeTofbl hmnsmyeckoro
BOCMUTaHUA Ans
noaaepXaHnst AOSMKHOro
YPOBHS

dusnyeckon
noaroToBNEHHOCTN Ansi
obecneyeHns
NOJTHOLLEHHOWN
couunanbHOWM U
npodeccroHanbLHoOn
neaTenbHOCTH

BnapneTb HaBblkaMu:
cpeacTBamMm n metogamu
yKpenneHus
MHOMBMAOYaNbHOro
340pOBbS,

dusnyeckoro
CaMOCOBEpPLUEHCTBOBAHMN
A,

LeHHOCTSAMU hU3NYeCcKon
KynbTypbl ANs

yCneLLHON coumnansHoOm 1
npogeccroHansHon
[eaTenbHOCTH

YK-7.2. NMnanupyet
cBoe pabouee un
cBobogHoe Bpemsi
ONs ONTUMarnbHOro
coyeTaHus
dm3nyeckomn n
YMCTBEHHOM
Harpysku u
obecneyeHus
paboTtocnocobHocT
"

3HaTb: Hay4HO-
npakTu4Yeckne OCHOBbI
dun3n4eckomn KynbTypbl U
3g00poBoro obpasa
XKU3HM

YMeTb: TBOpYECKU
ncnonb30BaTb CpeacTea
1 MeToAbl hrusmyeckoro
BOCMUTaHUA Ons
noanepXaHunst 4OMKHOro
YPOBHS

dumsmnyeckon
NoAroTOBMEHHOCTU ANs
obecneyeHus
NMOMNHOLEHHOMN
couunanbHom U
npogeccroHasnsHoON
0eaTenbHOCTH
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BnageTtb HaBbikamu:
cpeacTBaMm n MeTogamm
yKpenneHus
MHOVBMAOYaNbHOro
3[10pOBbS,

dmanyeckoro
CaMOCOBEpPLLUEHCTBOBaHMU
4,

LEeHHOCTAMN (pr3nyecKom
KynbTypbl Ans

YCMELHON coumanbHON U
npodeccroHanbHoOn
neaTenbHOCTH

YK-7.3. Cobniogaet
1 nponaraHaupyeT
HOPMbI 340POBOIO
obpasa XusHu B
pasnuyHbIX
YKN3HEHHbIX
CUTyauusix 1 B
npodeccnoHansHo
" 0eAaTenbHOCTU

3HaTb: Hay4Ho-
npakTn4yeckue OCHOBBI
PU3NYECKON KyNbTypbl 1
3gopoBoro obpasa
XKN3HU

YMeTb: TBOpPYECKN
mcnonb3oBaTb cpeacTea
1 MeToabl hmnsmyeckoro
BOCMNUTaHUA Ans
noaaepXaHnst AOSMKHOro
YPOBHS

dusnyeckon
noaroToBNEHHOCTN Ansi
obecneyeHns
NOJTHOLLEHHOWN
couunanbHoOnm u
npodeccroHanbLHon
neaTenbHOCTH

BnaneTb HaBblkaMu:
cpeacTBamMm n metogamu
yKpenneHus
MHOMBMAOYaNbHOro
3[0pOBbS,

dunanyeckoro
CaMOCOBEpPLUEHCTBOBAHMN
A,

LeHHOCTSAMU hU3NYeCcKon
KynbTypbl ANs

YCNeLLHON coumnansHoOn 1
npogeccroHasnbsHoON
0eaTenbHOCTH

YK-7.4. NoHumaeTt
pornb hn3ndeckon
NOAroTOBIEHHOCTH
nns obecneyeHuns
NMOMNHOLEHHOMN
couunanbHoOm 1
npod)eccuoHarnbHO
N OeATenbHOCTHU

3HaTb: Hay4HO-
npakTu4Yecknue OCHOBBI
dun3n4eckomn KynbTypbl U
3g0poBoro obpasa
XKM3HM

YMeTb: TBOPYECKU
ucnornb3oBaTb cpecTaa
1 MeToAbl hrnsmyeckoro
BOCMUTaHUA Ans
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noaaepXaHust AOSMKHOro
YPOBHS

dumsmnyeckomn
noaroToBNEHHOCTN Ans
obecneyeHus
NOSNIHOLLEHHOM
couunanbHoOM 1
npodeccroHansHon
[eaTenbLHOCTH

BnageTb HaBblkamu:
cpencteamu U meTogamu
YKpenneHust
VMHAMBUOYaIbHOIO
3[,0pOBbS,

dusnyeckoro
CaMOCOBEpPLUEHCTBOBAHM
A,

LeHHOCTAMU PU3NYECKON
KynbTypbl Ans

YCMELHON coumanbHON n
npodeccroHanbLHoOn
OeATenbHOCTH

YK-7.5.
WcnonbayeTt
MEeTOANKY
CaMOKOHTpONs Ans
onpegerneHvs
YPOBHS 300pOBbS U
dunsnyeckon
NOAroTOBIIEHHOCTU
B COOTBETCTBUM C
HOPMaTUBHbIMHU
TpeboBaHNsaMU U
YCIOBUSIMU
OynyLuent
npodyeccuoHarnbHO
N OeATenbHOCTU

3HaTb: Hay4Ho-
npakTn4yeckue OCHOBBI
PU3NYECKON KyNbTypbl 1
3gopoBoro obpasa
XKN3HU

YMeTb: TBOpYECKU
Mcnonb3oBaTh cpeacTea
1M MeToabl PU3N4eCcKoro
BOCMNUTAHUSA ANs
nogaepXaHnsa JOMmMKHOro
YPOBHS

dunsnyeckon
noaroToBNEHHOCTN Ansi
obecneyeHns
NOSTHOLEHHOW
couunanbHoOnM U
npodeccroHanbLHoOn
0esATenbHOCTH

BnaneTb HaBblkaMu:
cpeacTBamMm n MetTogamu
yKpenneHus
MHOVBUOYAINbHOro
3[0POBbS,

dusnyeckoro
CaMOCOBEpPLUEHCTBOBAHMN
4,

LEeHHOCTSAMU PU3NYECKOn
KynbTypbl Ans

YCNeLLHON coLumnansHOu 1
npogeccroHasnsHoON
0eaTenbHOCTH
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3HaTb: Hay4Ho-
npakTU4Yeckne OCHOBBI
¢m3nyeckomn KynbTypbl n
300poBoro obpasa
XKN3HU

YMeTb: TBOpYECKU
ucnonb3oBaTb cpeacTsa
1 MeToAbl hrnsmyeckoro
BOCMUTaHUA Ans

YK-7.6. noaaepXXaHusi AOMKHOro
MNopoepxusaet P
y YPOBHS
OOJMKHbIA YPOBEHb y
y dusnyeckon
dpusnyeckon
MOArOTOBIIEHHOCTUN ANA
NOAroTOBNEHHOCTU
obecneyeHust
ans obecneyeHus o
. MOMHOLLEHHOMN
NOMHOLEHHOMN N
N coumansHon un
coumansHom 1 o
npodgeccnoHaneHon
npodeccuoHanbHo
N OeATenbHOCTH
M OesaTenbHOCTH,
erynsipHo
perynsp BnageTb HaBbIKamu:
3aHMMasnChb
cpencteamMu U meTogamu
husnyeckumm
YKpenneHusi
yrnpaXKHEHUsSIMN
VMHOMBUOYAINbHOIO
3[,0pOBbS,
dusnyeckoro
CaMOCOBEpPLUEHCTBOBAHM
ﬂa
LeHHOCTAMN PU3NYECKON
KynbTypbl Ans
yCneLHON coumnansHoOm 1
npodeccroHanbLHon
OeATenbHOCTH
3HaTb: OCHOBHbIE
noaxoAabl K
onpeneneHunto, N3y4eHuo
N NOHUMaHUIO
Cnocober cospasats | yy.g 4. cogepxaHus, ponu u
VI NOARSPXUBATD B NaoeHntudununpyet 3Ha4YeHusa 300pOBbA U
NnOBCEOHEBHOWN XN3HU A Lpy AOP
UB N aHanuanpyeTt 300poBOM 0bBpa3e XnsHu,
I'IpO(peCCVIOHaJ'IbHOIZ onacHble N cnocobax obecnevyeHus
0eAaTenbHOCTH BpeaHble dhakTopbl | TexHochepHon,
BesonacHble ycroBus | snemeHTOB cpeapb! MHOPMaLIMOHHO U
5 KunsHeneaTenbHocTn obutaHua n B MCUXOSIOTNYECKON
e3onacHocTb yK-g | ANA COXpaHEeHNs pamkax 6€e30MacHOCTU NMNYHOCTH;
XN3HEOEeATENbHOCTH NpupoaHoN cpenel, OCVLLECTBASEMO FOCYADCTBEHHOI
obecneyenus ytuectsn yRap
YCTOMYMBOrO passuTus | AEATENBHOCTY; cucTeme 3aWwmThl
06LL|,eCTBa, B TOM 3HaeT OCHOBHbIE HaceneHusa u eé
yucre npu yrpose u BONPOCHI NpaBOBbIX pamMoK
BO3HUKHOBEHUU 0e30nacHoCTU
Hpe3BbIHanHbIX XU3HEOEesATENbHOCT | YMeTb: BbiSBNATb
CUTYaLU N BOEHHbIX
n Ba)XHbl€ KOMMOHEHTbI
KOH(NIMKTOB
obecneyeHust
GesonacHocTn
XKN3HeOeaTenbHOCTY;

dopmynuposaTb
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TpeboBaHus,
npegbsiBnsemMble K
©e3onacHocTn obLlecTBa
1 cpedbl 0by4eHust
(NnpoxunBaHusi) B
©onbLom ropogae;
BepMdpULMpoBaThH
Nony4YeHHyo
MHpopmaLuo n
obpabaTbiBaTh €€,
KOMMIEKCHO OLueHMBast
npobnemHble cuTyaunm
UK NpoLecchl,
cobnogaTe agekBaTHble
HOpPMbI 1 NpaBuna
6e3onacHocTu npwm
OCYLLEeCTBMNEHUN
nocneayowen
npodgeccroHaneHon
OenaTenbHOCTY;
pacnosHaBaTb U
OLEeHMBaTb onacHble Ans
XM3HU 1 obLecTBa
CUTyaLuUn 1 PUCKK;

BnageTtb HaBblkamu:
pasBUTME YepPT NINYHOCTN,
HeoOxoaAuMbIX AN
©e3onacHoro noeeaeHus,
KaK B Ype3BblyanHbIX
cuUTyauusix, Tak u
NoBCeaHEBHOW XXN3HU B
GOonbLLIOM ropoae;
cobntogeHns 340poOBOro
obpasa XU3Hu;

YK-8.2. CnocobeH
OCYLLECTBMATb
aencrteus nNo
npenoTBpaLLEHNIO
BO3HWKHOBEHUS
ype3BblYalHbIX
cuTyauum
NPUPOAHOro,
TEXHOreHHOoro,
couunarnbHOro
(6évnonoro-
coumanbHoro)
NPOVCXOXAEHWS;
rpamoTHO
JencrteoBaTtb B
ype3BblYalHbIX
cUTyauusix
MMWPHOTO "
BOEHHOIO BPEMEHM,
co3gaeaTtb
©e3onacHble

3HaTb: Knaccudukaumio
YC, ocHoBHbIe npasuna
6e3onacHoro nosegeHus
yernoBseka B
Ype3BblYanHbIX
CUTyauusix MPUPOAHOrO,
TEXHOrEHHOrO,
coumansHoro 1 6uonoro-
coumanbHOro xapakrepa
MUPHOTO Y BOEHHOTO
BpeMeHMU;

YMeTb: rpamoTHO
AencTeoBaTtb nNpwu
pasnnyHbix YC un
ucnonb3oBaTb cpecTsa
WUHAMBUAYansHON U
KONMMNEKTUBHOW 3aLUMnThl;

BnageTtb HaBbikamu:
pasBuUTME YEPT NIMYHOCTH,




185

ycrnoBwusi
peanusauum
npodeccnoHansHo
N OeATenbHOCTU

HeoOxoAuMbIX ANs
©e3onacHoro noseaeHus,
KaK B Ype3BblYanHbIX
cuTyaumsix, Tak u
NoBCEeAHEBHOM XXN3HU B
©onbLom ropogae;

YK-8.3. loToB
npyHMMaTb
yyacTtuve B
OKa3saHu1 nepBow 1
3KCTPEHHON
[0MNCnXonorn4ecko
1N nomoLum npu
TpaBmax u
HEOTMNOXHbIX
COCTOSIHUSX, B TOM
yucrne B yCroBusAx
Yype3sBblYarHbIX
cuUTyaumi B MUpHoe
N BOEHHOE BpeMmsi

3HaTb: yHMBEepCanbHbIN
anropuTm okasaHus
nepBon MOMOLLY,
OCHOBHbIE NMpUeMbI 1
npaBuna okasaHus
NnepBo NOMOLLM Npu
HEOTIOXHbIX COCTOSAHUSAX;
NpUeMbl SKCTPEHHOMN
OOMNCUXO0NOrM4eckomn
NOMOLLM;

YMeTb: AeicTBOBaTb U
mcnonb30BaTb CpeacTea
MHOMBUAOYaNbHOW U
KOIMNEKTUBHOM 3aLLUUThI;
OLIEHNTb COCTOSIHME
NMOPaXXEHHbIX U
04YepedHOCTb OKa3aHus
NOMOLLY;

BnageTtb HaBblkamu:
CaMOCTOATENBHO
NPUMEHSITb MepbI
NoMoLLM NocTpagasLLMM
NpWY HEOTIOXHbIX
COCTOSIHUSAX B
3KCTpeMarnbHbIX
cUTyaumsx; npaBuUnNbLHO
MCMNonb30BaTh
TabenbHble MeguLIMHCKNE
cpefcrtea
MHAMBWAYaNbHON
3aLMTbl; CMOCOBHOCTLIO
y4yacTBoBaTh B
cnacaTernbHbIX
MEepOonpuUAaTUAX B Criyyae
BO3HMKHOBEHUS
ype3sBblyaliHbIX
cuTyauui;

YK-8.4. CnocobeH
obecneuntb
©e3onacHble n/nnu
KOMOPTHLIE
yCroBusl TpyAa Ha
paboyeM MecTe, B
TOM Yucrne ¢
NMOMOLLIbIO CPeacTB
3alUThI; BbISIBUTb U
YyCTpaHUTb
npobnemsl,

3HaTb: npasuna no
OXxpaHe TpyZAa, OCHOBbI
TPYAOBOrO
3akoHogaTtenbcTtBa P®;
OCHOBHbI€ NOAXOoAabl K
ONpeaeneHnto, N3y4eHuio
1 NOHUMaHWIO
coepkaHusi, ponu u
3HayeHus1 besonacHoro
noBedeHus YenoBeka;
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CBsi3aHHbIE C
HapyLLeHnsaMU
TEXHUKN
6e3onacHoCcTh Ha
paboyem mecTe

YMmeTb: co3gaBaTb U
noaaepXunBatb
GesonacHble ycnosusi
XU3HEeAesATeNbHOCTY;
cobntogaTb agekBaTHble
HOpPMbI U Npasuna
6Ge3onacHocTu npu
OCYLLECTBIIEHUMN
nocneayoLen
npodeccroHansHon
OEeATENbHOCTY;
ncnonb3oBaTb CpeacTea
MHOMBUOYaNbHOW U
KONNEKTUBHOW 3aLLUMThI;

BnageTtb HaBblkamu:
€O34aH1sa U NoaaEepPXKKM
6e3onacHbIX yCNnoBun
XU3HeOeaTeNbHOCTU:
OCHOBHbIMW MpaBuamMmm u
MeTodamu obecneyeHuns
TEXHUKN Be3onacHoCTH.

OKoHoMMYeckas
KynbTypa, B TOM
yuncrie huHaHcoBas
rPamMoTHOCTb

YK-9

Cnoco6GeH npuHuMaThb
ob0oCcHOBaHHbIe
3KOHOMMYECKMe
peLLeHns B pas3nnyHbIX
obnacTax
KU3HEeeATEeNnbHOCTH

YK-9.1. MNoHumaet
Ha3oBble NPUHUUMBI
YHKLMOHMPOBaHM
1 9KOHOMUKM

3HaTb: 6a3oBble
3KOHOMMYECKMNE NOHATUSA:
3KOHOMMYECKME
pecypcbl, ToBaphbl U
ycrnyru, cnpoc,
npeanoxeHune, 4oxoapl,
pacxofbl, LeHa, OeHbrU,
NpuobINb, MPOLIEHT, PUCK,
CoBCTBEHHOCTb, PbIHOK,
dmpma, LOMOXO3ANCTBO,
rocyaapcTtBo, Hanoru,
TpaHcdepsbl, HpNAUKS,
BanoBomn

BHYTPEHHUN NPOAYKT,
3KOHOMMYECKUIN POCT,
cbepexeHus,
WHBECTULMM 1 Op.)

YMeTb: BOCNPUHMMATL U
aHanuaupoBaTb
MHdOpMaLnIo,
HeobxoaoMmyto 4ns
NPUHATMSA 0OOCHOBaHHbIX
peleHnn B

cpepe nnYHbIX
dnHaHcoB.

BnageTb HaBblkamu:
OLIEHKM

BMUAHWUS BHELLHMWX U
BHYTPEHHUX
dakTopoB Ha
3KOHOMUYECKYHO U
(oMHaHCOBYIO cUCTEMY
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YK-9.2. NoHumaeTt
OCHOBHbl€ BUAbI

3HaTb: uenu, 3agayu,
WHCTPYMEHTbI U
adheKTbl
3KOHOMMWYECKOW NOMUTUKN
rocygapcTBa, NoHATUE U
dakTopbl
3KOHOMMYECKOro POCTa;
6a3oBble NPUHLUMbI U
WHCTPYMEHTbI
OtomKeTHON,

HanoroBow, AeHeXHo-
KpeauTHOM,
aHTMMOHOMOJLHON,
KOHKYPEHTHOM,
couuanbHom,
NEHCUOHHOW MONUTUKK
rocygapcTtea, OCo3HaeT
ee BNnUsiHMe Ha uHagmeuaa

rocygapCTBEHHOM

coumanbHo- (npasa,

SKOHOMUYECKOI 00513aHHOCTH, PUCKM,

HOAVTVKN W1 VX BMMSIHWE Ha OXOAbl U

BMMsHWE Ha pacxongl);

vHAnBIALa YMeTb: Nonb3oBaThCs
HanoroBbIMU n
coumanbHbIMK
nerotamu, oopmmpoBaTb
NYHbIE MEHCUOHHbIE
HaKoMneHus.
BnageTb HaBbIkamu:
NPUHATMSA
3KOHOMUYECKMX U
dMHaHCOBbIX
pELLEHWI C yYETOM
TpeboBaHui
rocygapcTtBeHHOM
coumansHo
3KOHOMMUYECKOW MOMUTUKN
3HaTb: OCHOBHbIE
WHCTPYMEHTBI
yNpaBreHust MMYHbIMU
dpurHaHcamu (6aHKOBCKMI

YK-9.3. BKNaf, kpeauT (3aém),

McnonbsyeTt LleHHbIE

bnHaHcoBbIE Bymaru,

WHCTPYMEHTbI ANS WHBECTULMOHHbIE

ynpaBneHus oHAbI, AparoLeHHOCTH,

MNNYHBIMK HeABWXMMOCTb, BanoTa),

duHaHCcamu cnocobbl onpegeneHns

(NMnYHBIM nx

BrooxeTom). OOXOAHOCTH,
HaZEeXHOCTW,

TNNKBUOHOCTU, BNUAHME
Ha
A0X04bl U pacxoabl
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WHOMBKUAA;

YMeTb: Nonb3oBaThbcs
OCHOBHbIMW PaCYETHbIMMU
WHCTPYMEHTaMM1
(HannuHble,
Oe3HanunyHble,
ANEKTPOHHbIE
OEHeXHble cpeacTea),
npegoTepalaTb
BO3MOXHOE
MOLLEHHNYECTBO;

BnageTb HaBblkamu:
¢oMHaHCOBbIMU
WHCTpYMeHTamu ans
ynpaBreHuns
NMYHBIMK PUHaAHCaMK
(NMn4HBIM

6rogxeToM)

YK-9.4. MpumeHsieT
MeTOoAbl INYHOTO
9KOHOMMYECKOTO U
dnHaHcoBOro
nnaHMpoBaHus Ans
OOCTUXKEHUS
nocTaBneHHbIX
Lenen.

3HaTb: OCHOBHbIE BUAbI
NYHBIX 4OX040B (onnaTa
TpyAa,

aoxoabl ot
npeanpMHUMAaTENbCKON
OeAaTenbHoCTH, oT
CcoOCTBEHHOCTH,
BnageHust (HaHCOBLIMU
WHCTPYMEHTamW,
3aMMCTBOBaHUSA,
HacneacTeo v ap.),
MeXaHU3Mbl X
nony4YeHus un
yBEJIMYEHNS; OCHOBHbIE
BMAbl PAaCX0OA0B,
MeXaHWU3Mbl UX
CHWXeHUs1, cnocoObl
dopmMmpoBaHus
cbepexeHui

YMmeTb: pewatb
TUMNWYHbIE 33a4M B
cdpepe nmMyHoro
3KOHOMWYECKOTIO U
duHaHcoBOro
nnaHMpPOBaHWs,
BO3HMKAIOLLME HA BCEX
aTanax Xn3HeHHoro
UuKna

nHameuaa (Belbpatb
TOBap UNu ycrnyry c
y4eTOM pearnbHbIX
¢MHaHCOBbIX
BO3MOXXHOCTEN, HANTH
paboTy u cornacoeaTb
¢ pabotogartenem
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YCIOBUSA KOHTPaKTa,
paccuuTatb
NMPOLEHTHbIE CTaBKM,
onpegenuTb
LuenecoobpasHoCTb
B3ATMS KpeauTa,
onpenenuTb cnocob
XpaHeHust unu
VMHBECTUPOBAHMS
BPEMEHHO cBOBOAHbIX
OEHEXHbIX

cpencTs, onpeaenvTb
LuenecoobpasHoCTb
CTpaxoBaHusi 1

Ap.);

BnageTtb HaBbikamu:
WHCTPYMEHTaMM1 NTUYHOIO
3KOHOMMYECKOTO 1
dhrHaHCOBOro
nnaHMpoBaHusa ans
JOCTUXEHUS
NOCTaBMEHHbIX Lienen

YK-9.5.
KoHTponupyet
COBCTBEHHbIE
9KOHOMMYECKME U
dnHaHCOBbIE PUCKU

3HaTb: MOHATUSA PUCK 1
HeonpeaeneHHoCTb,
OCO3HaeT
Hen3bexXHOCTb pucka u
HeonpeaeneHHOCTU B
3KOHOMWYECKOM U
dmHaHcoBoW cahepe;
BMAObl Y1 UCTOYHUKM
BO3HVKHOBEHMS
9KOHOMWYECKMX

1 PMHAHCOBLIX PUCKOB
Ons nHaAMBMAA, cnocoobl
NX OLLEHKM

N CHUXEHUS;

YmeTb:

OLeHMBaTb
MHOMBMAOYarnbHbIE PUCKU,
CBSi3aHHbIE C
3KOHOMMYECKOWN
[EeATenbHOCTbIO U
MCMNONMb30BaHNEM
WHCTPYMEHTOB
yrnpaBneHnst MMYHbIMU
¢mHaHCcamu;
aHanuanposaTtb
npeanoXeHns CTpaxoBbIX
KOMMaHUn

BnapgeTb HaBblkaMu:
WHCTPYMEHTapMeM
OLEHKM U
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KOHTPONsi COOCTBEHHbIX
9KOHOMUYECKNX
1 (PUHAHCOBBIX PUCKOB

paxxgaHckada
no3unyus

YK-10

CnocobeH
dopmupoBatb
HeTeprnnmoe
OTHOLWEeHNne K
KOPPYMUUOHHOMY
noBeaeHuIo

YK-10.1.
MposiBnseT
roTOBHOCTb
nobpocoBeCTHO
BbIMNOMNHATb
npodeccunoHanbHbI
€ 0053aHHOCTUN Ha
OCHOBE MPUHLUMMOB
3aKOHHOCTW.

3HaTb: CBOI porib B
couunansbHoOM
B3aMMOAENCTBUN U
KoMaHAgHon paborTe,
mexopns

13 cTparermm
COTPYOHMNYECTB, a
ONs AOCTUXKEHUS
NOCTaBMEHHOM LieNu

YMeTb: yuntbiBaTh
0CcoBGeHHOCTN NoBeAeHNS
"

WHTEepechbl ApYrmx
YYaCTHUKOB;
aHanuaupoBaTb
BO3MOXHbl€e
nocneacTeus

JINYHbIX JENCTBUN B
couunanbHOM
B3aNMOAENCTBUN U
KOMaHaHow paboTe, u ¢
y4E€TOM 3TOro CTPOUT b
npoayKTUBHOE
B3aMMOJENCTBME B
KOnneKkTee

BnageTb HaBbIkamu:
obmeHa
MHdOopMaLmnen,
3HAHMAMMU

1 OMNbITOM C

yYneHamu KomaHabl;
oLeHuBaTb

naoev opyrux

YNIEHOB KOMaHAb! A11s
OOCTMKEHNSA
nocTaBneHHON
OOCTMXKEHNSA
NOCTaBMNEHHOW Lienu;
uenu; cobnogaTb
HOPMbI 1 YCTAHOBIEHHbIE
npasuna KoMmaHgHom
paboThbl; HECET NNYHYIO
OTBETCTBEHHOCTb 3a
pesynbTart

YK-10.2.
MNopaepxusaet
BbICOKWIA YPOBEHb
NNYHOW N NpaBOBOM
KynbTypbl,
cobntogaet
AHTUKOPPYMLMOHHBI

3HaTb: CBOI ponb B
coumanbHoOM
B3aUMOOeNCTBUN 1
KoMaHaHow paboTe,
ncxoas

n3 cTpaTterum
COTPYAHUYECTB, a
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e cTaHaapThl
noseAeHus.

ONs AOCTUMKEHUS
NOCTaBMNEHHON Lenu

YMeTb: yunthiBaTh
0CcoBEeHHOCTN NoBeAeHNs
"

WMHTEpeChl ApYyrnx
YYaCTHUKOB;
aHanu3anposaTtb
BO3MOXHbl€
nocneacTeus

JINYHBIX JENCTBUI B
couunanbHOM
B3aNMOAENCTBUN U
KOMaHgHow paboTe, u ¢
Yy4E€TOM 3TOro CTPOUT b
NPOAYKTUBHOE
B3aMMOJENCTBME B
KONneKTuee

BnageTb HaBbIKamu:
obmeHa
MHdopMaLmnen,
3HaHMAMMU

1 OMbITOM C

yneHamu KomaHabl;
oLeHuBaTb

naoeun opyrmx

YNIEHOB KOMaHAb! A4S
OOCTUXEHUSsI
nocTaBneHHON
OOCTMXKEHNSA
NMOCTaBMNEHHOW Lienu;
uenu; cobnogaTb
HOPMbI N YCTaHOBIEHHbIE
npasuna KomaHgHowm
paboThbl; HECET NNYHYIO
OTBETCTBEHHOCTb 3a
pesynbTat

YK-10.3. daét
OLIEHKY 1
npecekaet
KOpPpPYMLUOHHOE
noBsefeHwve,
BbIABNSET
KOPPYMNLUOHHbIE
pVICKM

3HaTb: CBOIO porib B
counanbHom
B3aMMOAENCTBUM U
KomMaHgHow paboTe,
mcxoas

13 cTpaTterum
COTPYOHUYECTB, a
ONs AOCTUXKEHUS
nocTaBfiEHHOWN LEenu

YMeTb: yunThiBaTh
0COGEHHOCTY NOBEAEHNS
u

WHTepechl Opyrnx
Y4aCTHUKOB;
aHanuavpoBaTb
BO3MOXHble




192

nocneacTeus
JINYHBIX JENCTBUI B
couunanbHOM
B3aNMOAENCTBUN U
KOMaHgHow paboTe, 1 ¢
y4e€TOM 3TOro CTpOUT b
NPOAYKTUBHOE
B3aMMOJENCTBME B
KONneKTuBe

BnageTb HaBblkamu:
obmeHa
MHopMaLmnen,
3HaHMAMMU

1 OMbITOM C

yneHamu KomaHabl;
oLeHuBaTb

naeun apyrmx

YNIeHOB KOMaHAbl A4S
OOCTUXEHUSI
nocTaBneHHON
OOCTMKEHNSA
NMOCTaBMNEHHOW Lienu;
uenu; cobnogaTb
HOPMbI N YCTaHOBIEHHbIE
npaBuna KoOMaHgHown
paboTbl; HECET NNYHYIO
OTBETCTBEHHOCTb 3a
pesynbTat

— obuwenpodeccmoHarnbHble KOMNETEHLMN:

Kop n MnaHupyemble
KaTeropus ‘ ®opMynuposka c¢opmynupoBka pe3ynbTaTbl OCBOEHUS
KoMMeTeHLMiA on KOMMeTeHLMN MHAMKaTopa COOTBETCTBYIOWMX
AOCTNXEeHUA auecumnnuH (mopynen),
KOMMNeTeHUuun npakTuk’
3HaTb: MeToabl U
Orl1K-1.1. 3HaeTt anropuTmbl,
OCHOBHbIE MOHATUS | TEOPETUYECKUE U
Crioco6eH n mMeToabl npakTu4Yeckne OCHOBbI
MCHONb30BaTh MaTeMaTU4eckoro MaTEMaTUKOMN HayKu,
6as3oBble 3HaHUS aHanumsa, CI'IOCO6CTBy}OLIJ,V|e
€CTeCTBEHHOHAaY4HbIX | aHanUTU4ecKon BbISIBNIEHUIO
AncuunninH B reomeTpun, COBOKYMHOCTU
npoceccroHanbHoi NUHEHOA TeopeTnyecKmnx
I'Ipose,u,eHme' OMK-1 | AeATENBHOCTY, anrebpsbl, TeOpUU KOHLUEeNUnin, agekBaTHbIX
nccnenoBaHui NPUMEHSTb METOAbI
MaTeMaTU4ecKkoro yHKLM n3yHaembim
aHanuaa un KOMMJIEKCHOTO ABNEHNAM
MoZennpoBaHus, nepemMeHHoro, 06LLEeCTBEHHOTO
TEOPETUYECKOrO U Teopum pasBuTUS,
SKCNEepUMEHTanbHOrO | pepoATHOCTEN U COBPEMEHHbIX Hay4HO-
“ccneaosanna MaTemaTU4YeCcKo 1CCrnenoBaTenbCKUX 1
CTaTUCTUKN NpaKkTUKo-
OpPUEHTUPOBAHHbIX

MEeTOAO0B Ans
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peLLeHUst MOCTaBMEHHbIX
B UCCMeAoBaHnu
npodeccuoHarnbHbIX
3agau.

YMeTb: BbISIBAATb
COBOKYMHOCTb
TEOPEeTUYECKMNX OCHOB
MaTemMaTUuKK, Kak
HayKu, MONTHOCTbLHO
OTBEYaLNX N3ydaemMbiM
SABMEHUSM
obLecTBeHHOro
pasBuUTUS, "
onpenenaTb
COBpPEMEHHbIe
uccnenoBarternbckue
MeTOAbl ANS peLleHnst
NOCTaBIEHHbIX B
nuccnenoBaHmMm 3agad,
npuMBoas nx K
NMOCTPOEHMIO U
nccneaoBaHuio
KOPPEKTHBIX
MaTeMaTU4ecKnx
Moaenen.

BnageTtb HaBbikamu:
anropuTmMamu,
MeTOo0NormsaMmn
BbISIBIIEHMUS
COBOKYMHOCTb
TeopeTU4eCcKmX
KOHLeNLMIA, aaeKkBaTHbIX
N3y4yaembIM SIBNIEHUAM
00LLIEeCTBEHHOrO
pasBuTUN, "
onpegenenuns
COBPEMEHHbIX
nccnegoBaTenbCKUX
MeTOO0B ANS peLleHns
pasHoro poga
npodgeccnoHanbHbIX
3apau.

OrlK-1.2. 3HaeTt
OCHOBHbI€ MOHATUS
N 3aKOHbI MEXaHWUKN
XNOKOCTM 1 rasa,
TennoMaccoobmeH
a; ypaBHeHuI
HepaspbIBHOCTH,
OBWXEHUS,
COXpaHeHust
3Heprum
NPUMEHUTENBHO K
noTokam;

3HaTb: OCHOBHbIE
NMOJIOXXEHUS MEXaHUKU U
€€ pasfgenos, Takux Kak:
KMHeMaTuKa, AMHamMuKa
yacTuubl 1 abConTHO
TBEPAOro Tena, cTaTuka,
anemMeHTapHas Teopus
yNpYyrocTu, OCHOBbI
Teopumn KoneGaHui
BOIMHOBbLIX MPOLIECCOB,
OCHOBHbI€E MOOXeHUs
rMAPOAVNHAMUKMN,
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OCHOBHbI€ 3aKOHbI
TEXHUYECKOWN
TEPMOANHAMUKMN

OCHOBHbI€ MONOXEHUS
crneyunanbHoOn Teopumn
OTHOCUTENTbHOCTU;

YMeTb: NPUMEHSITb
3aKOHbl MeEXaHuKN ons
aHanusa siBneHun
npupoabl U TEXHNYECKNX
npoueccoB, co3gaBaTb
3MeMeHTapHble MOAENN
MEXaHW4YEeCKNX CUCTEM U
NpoBOAMUTb
COOTBETCTBYIOLLNE
OLlEHOYHbIE pacyéThl

BnageTtb HaBblkamu:
MeTo4amMu NOCTPOEHMUS
NpPOCTbIX
MaTeMaTU4YeCcKnx
MoJaenen MexaHn4ecknx
cuctem, MetTogamm
Ka4yeCTBEHHOro aHanusa
MeXaHN4YeCKNUX CUCTEM

Orl1K-1.3. 3HaeTt
OCHOBHbI€ MOHATUS
M 3aKOHbl XMUMUW,
3Konoruu

3HaTb: ponb Xumun B
€CTecTBO3HaHuu, ee
CBSA3b C ApYrMun
€CTEeCTBEHHbIMM
Haykamu, BaxxHeunLme
XUMUYECKME MOHATMSA U
OCHOBHbIE Y4YEHUS: O
CTPOEHMM aTOMOB "
MOJEKYIT;
nepnoanyeckomM
N3MEHEHUN CBONCTB
3MNEeMEHTOB; XMMMUYECKOM
npoecce (XMMU4eckon
TepmMoanHamMuKe 1
XVMUYECKON KNUHETUKE)

YMeTb: Ucnonb3oBaTb
3HaHMSA TEOPETUYECKMX
0C- HOB XUMWUW AnS
0GBbACHEHNS CBOWCTB
BELLECTB U peakuuii, B
KOTOPbIX OHWU Y4acTBYOT;
NMPUMEHSITb 3HaHWS B
obnacTtu xumumn ans
OCBOEHMS
npogeccnoHasbHbIX
OVCLMNIWH U peLleHns
npodeccroHanbHbIX
3apavy;

BnaneTb HaBblkaMu:
MeTodamu 6e3onacHoro
obpallenus ¢
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XVMUYECKUMMU
BeLLeCTBaMu C y4eTOM UX
ur3nYeCcKmx n
XMMWUYECKNX CBOVICTB

Orl1K-1.4. 3HaeTt

3HaTb: MaTeEMaTU4eckne
MeTobl, HeOOXoaANMbIe
Ans onMcaHnsa NpoLeccoB
1 SIBNEHUI;

YMmeTb: BbiOUpaThb

MeToAbl anropuTM Ans pelleHns
MaTemaTU4YecKoro 3afaun; onpeaensitb
n pmsnyeckoro afeKBaTHble KOHKPETHOM
MOZENNPOBaHNS 3apade n BbibpaHHOMY
PEXMMOB, anropuTMy CTPYKTYpbl
npoLieccos, OaHHbIX NPOrpamMmbl;
COCTOSIHUN
o0bekToB BnageTb HaBbikaMu:
MaTeMaTU4eCKNMm
annapartom,
Heob6xoauMbIM Ans
npodeccroHanbHoOn
DeaTenbLHOCTH.
3HaTb: annapat Teopuu
BEPOSATHOCTEN,
MaTemMaTU4ecKom
CTaTUCTUKKN, TEOPUM
NPUHATUS
CTaTUCTUYECKMX
peLleHunn;
YMeTb: NPUMEHSITb
NepPBUYHYIO
CTaTUCTUYECKYHO
obpaboTkn
BbIOOPKM, HAXOOUTb
OMK-1.5. P
TOYeYHble U
OueHuBaeTt
MHTEpBarbHbIE OLEHKM
YMCTEHHbIE
napaMmeTpoB
3Ha4YeHMs1 BEJTMYUH, .
pacnpegeneHun,
XapakTepHbIX A4ns
Mcnonb3oBaTb KpUTepUn
pasnuyHbIX
npoBepKn
pasgenos
CTaTUCTUYECKMX TMMNOTES,
€CTECTBO3HaHUSA

onpeaenaTb Hanudne
KOppensuMOHHbIX CBA3EN
mexay

cnyYyanHbIMn
BENUYNHaAMMU U

CTPOUTb (PYHKLMU
perpeccuu

BnageTb HaBblkaMu:
maTeMaTn4ecKUM
annaparom,
MCMonb3yembIM Anst
onmMcaHna MaccoBbIX
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cryyYanHbIX
SABMEHUN.

OrlK-1.6.
PaccuntbiBaet
OCHOBHbI€E
XapakTepUCTUKM
cny4vanHbIxX
BENUYMH

3HaTb: annapat Teopuu
BEPOATHOCTEMN,
MaTemMaTU4ECKON
CTaTUCTUKKN, TEOPUM
NPUHATMS
CTaTUCTUYECKNX
peLleHunn;

YMeTb: NPUMEHATb
NepPBUYHYIO
CTaTUCTUYECKYIO
obpaboTkn

BbIGOPKM, HaxXoanUTb
TOYeYHblEe 1
WHTEpBarnbHble OLIEHKU
napameTpoB
pacnpegeneHun,
ncnonb3oBaTb KpUTEPUM
NpoBEpPKU
CTaTUCTUYECKMX TUMNOTES,
onpegenaTb Hannyne
KOppPEensAUMOHHBIX CBA3EN
Mexay

crny4yanHbIMK
BEMMYMHAMU U

CTPOUTb (PYHKLMK
perpeccuu

BnageTb HaBblkamu:
MaTemMaTU4eCKUM
annapartom,
ncnosnb3yembIM Ans
OrnMMcaHnsa MaccoBbIX
cryYanHbIX
SABIEHUN.

OlK-1.7. Ctpout
MaTemaTtumyeckue
mMogenu ans
NPoCTENLLNX
CUCTEM U
npoLeccos B
€CTEeCTBO3HaHUN 1
TEXHMKE

3HaTb: MaTeMaTn4yeckue
MeToAbl, Heobxoanmble
ANs onMcaHus NPoLLECCOB
1 SIBNEHUI;

YMeTb: BblOMpaTb
anropuTMm Ans pelueHns
3agayu; onpegensaTb
afieKBaTHbIE KOHKPETHON
3agave v BbIopaHHOMY
anropuTMy CTPYKTYpbl
OaHHbIX NporpaMmbl;

BnaneTtb HaBblkaMu:
MaTeMaTU4ecKum
annapartom,
Heob6xoauMbIM Ons
npogeccroHasnsHoON
OeAaTenbHOCTH.
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OlK-1.8. Bnageert

mMeTogamm
aHanuMTU4ecKoro u
YNCIEHHOro
peLleHus
anrebpanyeckux un
OObIKHOBEHHbIX

onddepeHumansH

bIX YpaBHEHUN,

3HaTb: OCHOBHbIE
MOHATUS N TEeopeMbl
Teopuu
andbdepeHumanbHbIX
ypaBHEHUN,

MeToAbl peLleHnst
O0ObIKHOBEHHbIX
anddepeHunanbHbIX
YpaBHEHUIA 1 X
cucTem.

YMeTb: peann3oBbiBaThb
MeTOAbl peLleHns n
aHanmaa
andbdepeHumanbHbIX
ypaBHeHWUsI

Ha npMMepe TUMOBbIX
3agav.

YpaBHEHUN
MATEMATUNECKO BnapeTtb HaBblkamu:
" KBanMuumMpoBaHHOIo
BblGopa n
aganTtauum
CYLLECTBYIOLLIMX METOO0B
aHanusa u pelueHus
anddepeHumnanbHbIX
YPaBHEHWUN N NX CUCTEM,
HayanbHbIMU
HaBbIKaMu
MaTeMaTU4eCKOro
Mo EenMpoBaHus.
3HaTb: MmaTemaTnyeckue
MeToabl, HeobXxoanmble
ANs onMcaHus NPoLLECCOB
1 ABMEHUN;
OrlK-1.9. YMeTb: Bbibupatb
CnocobeH k anropuT™M Ans pelleHus
aHanuay 3agauu; onpegensitb
PU3NYecKnx afeKBaTHble KOHKPETHOM
SABNEHUA n 3agave v BbIopaHHOMY
npoLieccos B anropuTMy CTPYKTYpbI
TEXHUYECKNX AaHHbIX NPorpammbl;
yCTpoWncTBax u
cuctemax BnageTtb HaBblkamu:
MaTeMaTU4ECKUM
annapartom,
Heob6xoauMbIM O
npogeccroHasnbsHoON
OeATenbHOCTH.
Orl1K-1.10. 3HaTb: MmaTemMaTmnyeckme
Bnapeet MeToabl, Heobxoanmble
cocTaBneHneM 1 ANs onMcaHus NPOLLECCOB
pac4yeTom 1 ABIEHUN;
MaTeMaTU4eCKmX
Moaenen YMeTb: BbiOMpaTh
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NpoLLeCCOoB U
o6bekToB AC
HaBbIKamMK pacyeTa
TEnnoBomn
3hPEKTUBHOCTH
paboumnx LMKNoB
3HEepreTMyeckoro
obopyaoBaHus

anropuTM Ans peLleHus
3agauu; onpeaensaTb
afieKBaTHble KOHKPETHOIA
3agave 1 BblGpaHHOMY
anropuTMy CTPYKTYpbl
[AaHHbIX NPOrpammsi;

BnageTtb HaBbikamu:
MaTeMaTU4ECKUM
annapartom,
HeobXxooMMbIM ONs
npodeccroHanbHoOn
OeATENbHOCTY.

OllK-1.11. 3Haet
OCHOBBbI
HayepTaTenoHoOm
reoMeTpum un
NHXXEHEPHOM
rpacounkm

3HaTb: MaTemMaTunyeckme
MeTobl, HeoOXoaANMbIe
ONs onMcaHusa NpoLLeccoB
1 SABMNEHUI;

YmeTb: Bbibupatb
anroputM Ans peleHns
3ajauv; onpegenstb
agekBaTHble KOHKPETHOW
3agade u BblbpaHHOMY
anroputMy CTPYKTypbl
AaHHbIX NPorpamMMbl;

BnageTtb HaBbikamu:
MaTeMaTU4ECKUM
annapartom,
HeobXxooMMbIM ONs
npodeccroHanbLHon
OeATENbHOCTY.

OrliK-2

CnocobeH
dopmMmynupoBaTb Lienu
1 3agaun
nccrnegoBaHus,
BbIOUpaTh KpUTEPUN
OLEHKU, BbISIBNATb
NPUOPUTETLI PeLLEHUsI
3agad B cpepe
A0EPHON SHEPreETUKM
TEXHOJ0rMm

OrlK-2.1. 3Haet
OCHOBHbl€ MeTOAbI
nfaHMpoBaHus 1
opraHusaumm
dun3nyecknx
ncecnegoBaHnin

3HaTb: MeToabl
namepeHui
MEXaHNYECKUX BENUYMH,
TaKUX KaK: paccTosiHue,
mMacca, Bpems, cuna,
MOMEHT UHepLun, N T.N.;

YMeTb: NPOBOAUTL
N3MepeHUs ykasaHHbIX
BESIMYUH C MOMOLLbIO
nabopaTtopHoro
obopynoBaHus;

BnageTtb HaBbikamu:
npoBeaeHus
dusnyeckoro
3KCMEepUMEHTa,
HaBblkamMu paboThl C
COBPEMEHHbIM
nabopaTopHbIM
o6opynoBaHneM

Orl1K-2.2. 3Haet
OCHOBHbIE Hay4Hble
HanpaBneHus
pasBuTUSA HaYKK 1

3HaTb: meToabl
n3mepeHui
MEeXaHNYECKNX BEMUNYUH,
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TEXHUKM B obnacTtu
SAEepPHON PU3NKN,
3HEpPreTukn n
TexHonorum

TaKuUX Kak: pacCTtoAaHue,
Macca, Bpewmd, cuna,
MOMEHT nHepuun, N 1.n.;

YMeTb: NpoBOAUTb
Nn3MepeHna ykasaHHbIX
BeNMM4MH C NOMOLLbHO
nabopaTtopHoro
obopynoBaHus;

BnageTb HaBblkamu:
npoBeaeHust
dmamyeckoro
3KCnepuMeHTa,
HaBblkamu paboTbl C
COBPEMEHHbIM
nabopaTopHbIM
obopynoBaHuem

Ol1K-2.3. 3HaeT
mMeToabl Bbibopa u
co3gaHus
KpMTEpPUEB OLEHKM
nuccrnegoBaHun B
obnacTtn agepHon
ur3mnKu,
pacnpocTpaHeHuns
1 B3aMMOAENCTBUS
N3rnyyeHns c

3HaTb: MeToabl
M3MepPEHNN
MEXaHWYEeCKNX BEUYUH,
TaKux Kak: paccTosiHue,
macca, Bpemsi, cuna,
MOMEHT UHepLUuUn, N T.N.;

YMeTb: NpoBOaUTL
N3MEPEHUs YKa3aHHbIX
BEJINYUNH C MOMOLLbIO
nabopaTtopHoro
obopynoBaHus;

BnageTb HaBbiKaMu:

BELLECTBOM,
npoBeaeHust

hU3MKN peakTopoB

Y 3KOMOMMM dmanyeckoro
3KCMEePUMEHTA,
HaBblkamMu paboTbl C
COBPEMEHHbBIM
nabopaTopHbIM
obopynoBaHuem
3HaTb: anemMeHTapHyo
TEOPUIO U3MEPEHNI;

OrK-2.4. P P

Bbigenset u

OCHOBHble NCTOYHUKN

pesynbTaThbl MOrpeLuHoCTEN

SKCnepuMeHTarbH n3mepeHun, Belbmparb

bIX 1 onTUMarbHble crnocobbl

TEOPETUYECKMX .

N N3MepEeHnit;
nccnenoBaHuim, B .
KOPPEKTMpYeT nriaH nageTb HaBbIKaMU:
[anbHenwmnx MeTOAaMM1 OLEHKU
Hay4HbIX paboT ¢ BEJTMYMH NOrPeLLHOCTEN
y4yeTom N3MeEpPEHU, MeTO4AMMU
Nony4YeHHbIX HarnsaHoro
pesynbTaros npeAcTaBreHus

pe3ynbTaTtoB U3MepPEHUN

OlK-2.5. Pelaet

3HaTb: aneMeHTapHyo
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CaMOCTOATENBbHO n
B COCTaBe Hay4Ho-
nNpPon3BoACTBEHHOT
O KONneKkTnea
KOHKpPETHbIE
3agaun
npodeccnoHansHo
N 0eAaTenbHOCTU
npwv BbINOSIHEHWM
dmanyeckmx
ncecrnegoBaHnin

TEopuo N3MEPEHUI;

YMeTb: BbISIBNATb
WNCTOYHMKN
norpeLLHoCcTeN
n3mepeHui, Boibupatb
onTMMarnbHble cnocoobl
M3MEPEHUN;

BnageTtb HaBbikamu:
METOAaMM OLIEHKN
BENMYUH NOrpeLUHOCTEN
M3MepeHun, meTtogamm
HarnsgHoro
npeAcTaBreHns
pe3ynbTaToB U3MEPEHUI

Orl1K-2.6.
Bbibupaet un
co3gaeT Kputepum
OLIEHKM
nccrnegoBaHun B
obnacTtn agepHon
GPur3nKKN, PU3NKN
peakTopoB,
B3aUMOENCTBUS
N3ny4eHns c
BELLECTBOM

3HaTb: anemMeHTapHyio
TEOPUIO U3MEPEHNI;

YMeTb: BbISBNSATb
WNCTOYHWKM
norpeLLHoCcTeN
N3MepeHui, BelbmpaTb
onTMMarbHble CNocoObI
N3MEPEHUN;

BnageTtb HaBbikamu:
MeTo4amMm OLEHKM
BEITMYMH NOrPELLHOCTEN
N3MepeHun, metogamm
HarnggHoro
npeacTaBneHns
pe3ynbTaToB N3MepPEHUN

O6paboTka 1 aHanua
MHdOopMaLnN,
WHopmMaLnoHHas
6e3onacHoCcTb

OrliK-3

CnocobeH
OCYLLEeCTBMAATb MOWUCK,
XpaHeHusi, obpaboTky
n aHanus
WHopmauun 13
pasnU4YHbIX
WCTOYHUKOB 1 6a3
OaHHbIX,
npeacTaBnsaeT ee B
Tpebyemom chopmaTte
C Ucnonb3oBaHMeEM
WH(OPMaLIMOHHbIX,
KOMMbIOTEPHBIX 1
CETEBbIX TEXHOIOMUN,
cobntogaTbe OCHOBHbIE
TpeboBaHusi
WHopMaLMOHHON
6e3onacHocTH, B TOM
yucre 3awuThbl
rocyaapCTBeHHON
TalHbI

OlK-3.1. 3HaeTt
OCHOBHbI€E NPUeEMBbI
obecneveHus
6e30TKasHoOCTU
PYHKLMOHNPOBAHU
A ObITOBOM,
KOMMbIOTEPHOM
TEXHUKU Ha
paboynx mecTtax

3HaTb: COBpEMEHHbIE
TeHOeHUUn pasBuTus
WHOpMaTUKN U
BblYUCNNTESTBHON
TEXHUKM.
KOMMbIOTEPHbIX
TeXHOnoruu; obLuyo
XapakTepucTuky
WMHOPMALIMOHHbIX
NpoLeCcCoB; OCHOBHbIE
TexHuyeckne u
nporpaMMHble cpeacTBa
peanusaunm
WHOPMaLIMOHHbIX
NnpoLeccoB;

YMeTb: NpUMEHsITb
BbIYNCITUTENBHYIO
TEXHWKY ANS peLleHns
npakTuyeckux 3agav;
ucnonb3oBaTb
cuctemHoe 1 6asoBoe
npuknagHoe
nporpaMmmHoe
obecneveHue;
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BnageTtb HaBbikamu:
MeToaamu, cnocobamm un
cpeacTBamm paboThl ¢
KOMMbIOTEPOM C LIENbIO
nony4yeHusl, XxpaHeHns n
nepepaboTku
MHdOPMaLNK; HaBbIKaMK
pelueHmns yyebHbix 3apav
C Ucnonb3oBaHNeM
MHMOPMALIMOHHbIX
CUCTEM U TEXHOMNOTUN;
HaBblkaMu
Mcnonb3oBaHus
NPUKIagHoro
NporpaMmMHoOro
obecneyeHus.

OrllK-3.2. 3Haet
COBpPEMEHHbIE
CpeacTBa CBSA3N U
obmeHa
MHdopMaumen

3HaTb: cOBpEMEHHbIE
TeHAEeHUMN pa3BnuTms
MHGOPMaTUKN N
BbIYNCINTENBHON
TEXHUWKM.
KOMMbIOTEPHbIX
TexHonoruu; ooLuyto
XapaKTepucTuky
WHOPMALMOHHbIX
NMpOLECCOB; OCHOBHbIE
TEXHUYECKNE 1
nporpaMmHble cpeacTea
peanusauuu
NHMOPMALMOHHbIX
MPOLLECCOB;

YMeTb: NPUMEHSTb
BbIYMCIIUTENBHYHO
TEXHWUKY ANs peLleHns
npakTU4eckux 3agau;
Mcrnonb3oBaTh
cuctemHoe n 6asosoe
npuknagHoe
nporpaMmmHoe
obecneyeHue;

BnageTb HaBblkamu:
mMeTogamu, cnocobamu n
cpeacTBamu paboThl ¢
KOMMbIOTEPOM C Liefbio
NnonyyYeHns, XpaHeHus v
nepepaboTkn
MHOPMaLIMK; HaBbIKaMK
peLueHns y4ebHbIX 3agay
C UCMONb30BaHNEM
MHOPMALIMOHHBIX
CUCTEM U TEXHOIOMNIA;
HaBblKaMu
MCMNosb30BaHUs
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MpPWKNagHoro
NporpaMmMHOro
obecneyeHus.

OlK-3.3. NoToBUT
NcXodHble AaHHble
ans seibopa n
obocHoBaHUs
Hay4HO -
TEXHUYECKUX U
OpraHmn3aLMOHHbIX
peLleHnin

3HaTb: coBpeMEHHbIEe
TeHOeHUUN pasBuTus
MHOpMATUKL U
BbIYNCNIUTENBHOMN
TEXHUKN.
KOMMbIOTEPHbIX
TexHornoruu; ooyt
XapaKTepucTuky
VNHOPMALMOHHBIX
NpPOLECCOB; OCHOBHbIE
TEXHUYECKNE 1
nporpaMmMHble cpeacTBa
peanusauum
VNHMOPMALMOHHbIX
NpOLECCOB;

YMeTb: NPUMEHSTb
BbIYMCIIMTENBHYHO
TEXHUKY ANs peLleHns
NpakTUYeckux 3agau;
ncnonb3oBaTb
cuctemHoe n 6asosoe
npuknagHoe
nporpaMmmHoe
obecneyeHue;

Bnagetb HaBblkamu:
meTodamu, cnocobamm un
cpeacTBamu paboTbl C
KOMMbLIOTEPOM C LieMbio
NonyyYeHus, XpaHeHns
nepepaboTkn
WH(OPMaLMKW; HaBbIKamMK
peLueHns y4ebHbIx 3agay
C MCMONb30BaHNEM
WHOPMaLIMOHHbIX
CUCTEM U TEXHOIIOMNIA;
HaBblkamu
UCMNonb30BaHnA
NpuKNagHoro
NporpaMmmMHoro
obecneyeHus.

OlK-3.4.
MpumeHsieT B
paboTte
COBpPEMEHHbIe
WHpOPMaLIMOHHbIE
n
WHpopmaTm3aLmoH
Hble peLleHus

3HaTb: COBPEMEHHbIE
TeHOEeHUMN pa3BnuTms
WHOPMaTUKN U
BbIYMCIIUTENBHOW
TEXHWUKM.
KOMIMbIOTEPHBIX
TexHonoruu; ooLuyto
XapaKTepucTuky
WHOPMaLIMOHHbIX
MPOLIECCOB; OCHOBHbIE
TEXHUYECKNE 1
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nporpaMmHble CpeacTBea
peanusauum
MHPOPMAaLMOHHBIX
MpOLIeCCoB;

YMeTb: NPUMEHSTb
BbIYNCIIUTENBHYHO
TEXHWUKY ANS peLleHns
npakTU4ecknx 3agau;
ncnonb3oBaTb
cuctemHoe n 6asosoe
npuknagHoe
nporpaMmmHoe
obecneyeHue;

BnageTtb HaBblkamu:
MeTogamu, cnocobamm mn
cpeacteamu paboTbl C
KOMMbIOTEPOM C Liefbio
Nony4YeHus1, XpaHeHUs 1
nepepaboTkn
MHopMaLnn; HaBbikaMun
pelueHmns y4ebHbIx 3aaay
C Ucnonb3oBaHNeM
MHOPMALIMOHHbIX
CUCTEM U TEXHOMOTUIA;
HaBbIKaMW
MCMoib30BaHUs
NPWKNagHoro
NporpaMmMHOro
obecneyeHus.

Orl1K-3.5.
CnocobeH
OCYLLECTBMATb
obmeH
MHdopMaunen
yepes ceTeBble
KOMMYHUMKaLWK B
COOTBETCTBUN C
YCTaHOBMEHHbLIM
pasrpaHuyeHnem
npae goctyna

3HaTb: COBpEMEHHbIe
TeHOeHUUn pasBuTus
MHGOPMATUKN N
BbIYNCINTENBHOWN
TEXHUKN.
KOMMbIOTEPHbIX
TEeXHOnoruu; obLLyo
XapakTepUCTUKy
MHOPMALIMOHHbIX
NpoLeCcCcoB; OCHOBHbIE
TexHuyeckne u
nporpaMMHble cpeacTBa
peanusauum
WHOPMaLIMOHHbIX
NpPOLIECCOB;

YMeTb: NpUMeEHsTb
BbIYUCTIUTENBHYIO
TEXHWKY ANS peLleHns
npakTuyeckux 3agav;
ucnonb3oBaTb
cuctemHoe 1 6asoBoe
npuknagHoe
nporpaMmmHoe
obecneveHue;
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BnageTtb HaBbikamu:
MeToaamu, cnocobamm un
cpeacTBamm paboThl ¢
KOMMbIOTEPOM C LIENbIO
nony4yeHusl, XxpaHeHns n
nepepaboTku
MHdOPMaLNK; HaBbIKaMK
pelueHmns yyebHbix 3apav
C Ucnonb3oBaHNeM
MHMOPMALIMOHHbIX
CUCTEM U TEXHOMNOTUN;
HaBblkaMu
Mcnonb3oBaHus
NPUKIagHoro
NporpaMmMHoOro
obecneyeHus.

OlK-3.6. Bnapgeet
opraHusaumen
cbopa v nsyyeHus
Hay4HO-
TEXHUYECKOWN
WHpopmaumm no
Teme
nccnegoBaHum u
pa3paboTok

3HaTb: cOBpEMEHHbIE
TeHAEeHUMN pa3BnuTms
MHGOPMaTUKN N
BbIYNCINTENBHON
TEXHUWKM.
KOMMbIOTEPHbIX
TexHonoruu; ooLuyto
XapaKTepucTuky
WHOPMALMOHHbIX
NMpOLECCOB; OCHOBHbIE
TEXHUYECKNE 1
nporpaMmHble cpeacTea
peanusauuu
NHMOPMALMOHHbIX
MPOLLECCOB;

YMeTb: NPUMEHSTb
BbIYMCIIUTENBHYHO
TEXHWUKY ANs peLleHns
npakTU4eckux 3agau;
Mcrnonb3oBaTh
cuctemHoe n 6asosoe
npuknagHoe
nporpaMmmHoe
obecneyeHue;

BnageTb HaBblkamu:
mMeTogamu, cnocobamu n
cpeacTBamu paboThl ¢
KOMMbIOTEPOM C Liefbio
NnonyyYeHns, XpaHeHus v
nepepaboTkn
MHOPMaLIMK; HaBbIKaMK
peLueHns y4ebHbIX 3agay
C UCMONb30BaHNEM
MHOPMALIMOHHBIX
CUCTEM U TEXHOIOMNIA;
HaBblKaMu
MCMNosb30BaHUs
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MpPWKNagHoro
NporpaMmMHOro
obecneyeHus.

OnnK-4

CnocobeH
paspabaTtbiBaTb
anropuTmbl n
KOMMNbKTEPHbIE
nporpamMmbl,
NpUroaHble ans
npakTU4eckoro
NPUMeEHEeHUs

OlNK-4.1. Ymeer
paspabatbiBaTb
anropuTMmbl Ha
A3blKax
nporpammMmpoBaHu
1 BbICOKOIO YPOBHS

3HaTb: MeToabl U
€cnocoObl NOCTAHOBKM 1
pelleHns 3agad
dusnyeckux
nccnenoBaHui,
NPUHUMNbI AeNCTBUS,
dyHKUNOHAnNbHbLIE K
MeTpOosornyeckue
BO3MOXHOCTHU
COBpPEMEHHOM
annaparypbl Ansi
dusnyeckux
nccnegoBaHui,
BO3MOXHOCTWN, METOAbI U
cucTembl
KOMMbIOTEPHbIX
TexHonornn ansa
dmanyeckmx
TEopeTUYECKNX 1
3KCNepUMeHTanbHbIX
nccrnegoBaHum

YMeTb: CaMOCTOATENBHO
CTaBUTb M peLllatb
KOHKpPETHbIE hnsnyeckune
3a[a4n Hay4HbIX
uccnegoBaHuin B obnactu
SAepHoOn pusnkm ¢
MCNOMb30BaHNEM
COBpPEMEHHOMN
annapartypbl U
KOMMbIOTEPHbIX
TEXHONOrMN.

BnageTtb HaBbikamu:
peLueHuns 3agay HayyHbIX
nccneaoBaHuin B obnactu
AAepHON pusnkm ¢
NOMOLLbIO COBPEMEHHbIX
METOAOB 1 CPeacTB
KOMMbIOTEPHbIX
TEXHOMNOMMMN.

OrliK-4.2.
CnocobeH
peanu3oBaTb
KOMMbIOTEPHYHO
nporpaMmmy Ans
pelleHns
dmamyeckunx 3agad

3HaTb: MeToabl 1
CnocoObl NOCTAHOBKM 1
pelueHus 3agay
dm3nyeckmx
ncecrnegoBaHui,
NPUHUMNbI OENCTBUS,
PYHKLMOHanbHbIE U
MeTpornornyeckue
BO3MOXHOCTHU
COBpPEMEHHON
annaparypbl Ansi
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dmamyeckmx
ncenegoBaHun,
BO3MOXHOCTWN, METOAbI U
cucTemsl
KOMMbOTEPHbIX
TexHonormnm ang
dusnyeckux
TEOPETUYECKMX U
3KCnepuMeHTanbHbIX
nccneaoBaHnin

YMeTb: caMoCToATENbHO
CTaBUTb 1 peLlaTb
KOHKpETHbIE dhnanyeckue
3a[a4n Hay4HbIX
nccnegoBaHnin B obnactu
A0epHON pr3nkm ¢
MCnonb3oBaHNEM
COBpPEMEHHON
annaparypbl 1
KOMMbOTEPHbIX
TEXHOMNOINMN.

BnapgeTb HaBblkaMu:
peLueHus 3agay Hay4HbIX
nccnegoBaHnin B obnactu
A0epHON pr3nkM ¢
MOMOLLIbIO COBPEMEHHbIX
MEeTOO0B 1 CPEACTB
KOMMbIOTEPHbIX
TEXHOMNOIMMN.

MpencraeneHne
pes3ynbLTaToB
paboTbl

OrlK-5

CnocobeH odhopMnsTb
pesynbTaTtbl paboTbl 1
Hay4Ho-
nccnegoBaTenbCKon
OesaTenbHOCTU B BUAe
cTaTten, JOKagos.,
Hay4HbIX OTYETOB U
npeseHTauum c
MCMoSIb30BaHUEM
cucTem
KOMMbIOTEPHOW
BEPCTKM M NaKeTOB
OUCHBIX NporpaMm

OrlK-5.1. Ymeet
NPUMEHSATb MeToab!
opraHusaumm u
nposefeHus
n3amMepeHnn n
ncecrnegoBaHnn,
obpabaTbiBaTh U
NpPoOBOAUTL aHanu3
pes3ynbTatoB 1
n3mepeHui

3HaTb:
nocnegoBaTeribHOCTb
pelLeHus 3agaq.

YMeTb: opopMnATb
pesynbTaTtbl paboTbl 1
Hay4Ho-
ncenenoBaTernbCKon
AeaTensHoCTU

B BUAe cTaTen,
OOKNaaoB, Hay4HbIX
OTYETOB U Mpe3eHTaunm ¢
UCNOnb30BaHNEM CUCTEM
KOMMbIOTEPHOW BEPCTKN U
nakeToB

OUCHBIX NporpaMmm.

BnageTtb HaBbikamu:
odopmMmneHmns
pe3ynbTaToB paboThl 1
Hay4Ho-
nccnenoBaTenbCKon
JeaTenbHOCTM B BUae
cTaTten, JOoKagos.,
Hay4HbIX OTYETOB U




207

npeseHTauun.

OlK-5.2.
[MpymeHsieT HaBbIkK
paboThl B Noucke,
obpaborTke,
aHanmnse 60nbLWoro
obbema HoBOW
MHdopMaLnmn 1
npeacTaBneHns ee
B Ka4yecTBe cTaTen,
[OOKNaaoB, HayYHbIX
OTYETOB U
npeseHTaumm

3HaThb:
nocnenoBaTenbHOCTb
pelleHns 3aaau.

YMeTb: opopMnATb
pesynbTaTtbl paboTbl 1
Hay4HO-
nccrnefoBaTenbCKon
AeAaTenbHOCTH

B BUAeE cTaTen,
OOKIagoB, HayYHbIX
OTYETOB U Npe3eHTaunm ¢
NCMNOMb30BaHNEM CUCTEM
KOMMbIOTEPHOWN BEPCTKU U
nakeToB

OMCHBIX Nporpamm.

BnageTtb HaBbikamu:
odopmMneHmns
pe3ynbTaTtoB paboTbl 1
Hay4HO-
nccneaoBaTenbCKon
neaTenbHOCTM B BUae
cTaTten, JoKnaaos,
Hay4HbIX OTYETOB U
npeseHTauuin.

Orl1K-5.3. BnapgeeTt
HaBblkaMu
KOMMNbIOTEPHOWN
BEPCTKM M NaKeTOB
OMCHbBIX
nporpamm

3HaTb:
nocnenoBaTeNbHOCTb
pelleHns 3aaau.

YMmeTb: ohopmnsaTb
pesynbTaTtbl paboTbl 1
Hay4Ho-
nccrnegoBaTenbCKon
OeATenbHOCTH

B BUAE cTaTen,
OOKMNafoB, HayYHbIX
OTYETOB U Mpe3eHTauni ¢
NCMNOMb30BaHNEM CUCTEM
KOMMbIOTEPHON BEPCTKN U
nakeToB

0hMCHBIX Nporpamm.

BnageTtb HaBbikamu:
odopmMnieHmns
pe3ynbTaTtoB paboTbl 1
Hay4HO-
nccnenoBaTenbCKon
JeaTenbHOCTU B BUae
cTaTen, 4OKNaaoB,
Hay4HbIX OTHYETOB U
npeseHTauuin.

— npodeccrmoHarnbHble KOMNETEHLUN:
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Twn 3apgay
npod)eccnoHanbLHoO
" gesiTenbHOCTHU

Kog

dopmynupoBka
KOMMeTeHuUn

Kog n
¢opmynupoBka
MHAMKaTOopa
DOCTUXKeHus

KOMneTeHuuun

MnaHupyemble
pe3ynbTaTbl 0CBOEHUSA
COOTBETCTBYHOLWMNX
AUCLUMNNVH (Moaynen),

npakTuk’

Hay4Ho-
nuccneaoBaTenbCKUn

MK-1

CnocobeH
MCnonb3oBaTh HAYy4YHO-
TEXHUYECKYIO
MHdOopMaLnio,
OTEeYeCTBEHHbIN U
3apybeXHbIN ONbIT MO
TemaTtuke
uccnenoBaHus,
COBpPEMEHHbIe
KOMMbIOTEPHbIE
TEXHONOTNN U
WHOPMaLNOHHbIE
pecypchbl B cBOEM
npeaMeTHon obnacTtu

MK-1.1. 3HaeT
OCHOBHbI€ Croco0bl
aHanuaa
COCTOSIHUS HAay4HO-
TEXHUYECKOWN
npobnembl NyTem
nogbopa, nyvyeHus
1 aHanusa
nuTepaTypHbIX U
NaTeHTHbIX
WCTO4YHUKOB MO
TemaTuke
nccnegoBaHumn

3HaTb:

YmeTb:

BnageTb HaBbikamu:

MK-1.2.
Mcnonbayet
OCHOBHbIE CNocobbl
aHanmaa
COCTOSIHMS Hay4HO-
TEXHUYECKOWN
npobrnemsl nytem
nogbopa

3HaTb:

YMmeTb:

BnageTtb HaBbikamu:

MK-1.3. Ymeet
NpoBOAMUTb
n3y4yeHue 1 aHanus
nuTepaTypHbIX U
naTeHTHbIX
WCTOYHMKOB MO
TemaTuke
nccrnegoBaHumn

3HaTb:

YMmeTb:

BnageTb HaBbIKaMu:

MK-1.4. NMpumeHseT
KPUTUYECKNI
noaxozd npwu
aHanuse
OTEYECTBEHHOIO 1
3apybexHoro
onbITa No TemaTuke
uccrnegoBaHumn

3HaTb:

YMmeTb:

BrnageTtb HaBbikamu:

[K-1.5. O6napgaet
HaBbIKAMW 1
npuemamu
nogbopa, nsyyeHus
M aHanusa
nuTepaTypHbIX U
NaTEHTHbIX
NCTOYHUMKOB MO
TeMaTuke
ncecnegoBaHuin

3HaTb:

YMeTh:

BnageTtb HaBbikamu:

MK-1.6. Bnapeet

HaBblKaMu ¥ 3HaTb:!

npvemMamu aHanusa

OTEYECTBEHHOIO 1 YmeThb:
3apybexHoro

onbiTa Nno TeMaTuke | BnageTb HaBbIKAMU:
nccnenoBaHus

MK-1.7 Bnageet 3HaTb:

HaBbIkaMu

COCTaBneHus YmeTb:
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3as1BOK Ha rpaHTbl 1
HNOKP

BnageTtb HaBbikamu:

Hay4yHo-
nccrnegoBaTenbCKUn

MNK-2

Mposoant
mMaTtemMaTunyeckoe
mMoaenMpoBaHme
NpOLIECCOB U
obbekToB Ha 6ase
CTaHOapTHbIX NakeToB
aBTOMaTU3MPOBaAHHOIO
NPOEKTMPOBaHNS U
ncenegoBaHnin

MK-2.1. 3HaeTt
MeTOAbl pacyeTHo-
TEOpeTU4ECKOro
nccrnegoBaHust
puUsnyecknx
npoLieccos,
co3gaHus
nporpaMmm pacyeTta
KOMNMMYeCTBEHHbIX
XapaKTepucTuk
dm3anyeckmnx
npoLeccoB u
SABMEHUN

3HaTb:

YmeTb:

BnageTb HaBbIKamMu:

MK-2.2.
McnonbayeTt
Knaccuyeckme
YNCIEHHbIE
MeToapbl Ans
peLueHus 3agad

3HaTb:

YmeTb:

BnageTtb HaBbikamu:

MK-2.3. Peanuayet
YUCIEHHbIE
anropunTtmbl B Buae
3aKOHYeHHbIX
KOMMbIOTEPHbIX
nporpamm

3HaTb:

YMmeTb:

BnageTb HaBbiKamMu:

MK-2.4.
Mcnonbayet
YUCNEHHbIE
MeToabl U
COBpPEMEHHbIE
KOMMbIOTEPbI AN
peLLeHns Hay4yHo-
nccnenoBaTenbCKku
X 3agay

3HaTb:

YMmeTb:

BrnageTb HaBblikamu:

MK-2.5. Bnapeet
npakTU4eckumm
HaBbIkaMu
YUCMEHHOrO
MOZENNPOBaHNS
TUNOBLIX 3aa4 B
CBOEN NpeaMeTHOM
obnactu ¢
Tpebyemowm
CTeneHblo
TOYHOCTU

3HaTb:

YMeTh:

BrnageTb HaBblikamu:

MK-2.6. Bnapeet
cnocobamm
co3gaHus mogenen
ONs onucaHus un
NPOrHo3MpoBaHMs
pasnuyHbIX
ABMEHUN,
OCYLLECTBIEHUS UX
Ka4yeCTBEHHOIo "
KONMYECTBEHHOTO
aHanuaa

3HaTb:

YMeTh:

BnageTb HaBbikaMu:

Hay4yHo-
ncecnegoBaTernbCKun

MK-3

["oTOB K NpoBeAeHuIo
usnyeckux
3KCMEepPMMEHTOB Mo
3a[]laHHOWN MeToaNKe,
COCTaBreHnIo
onucaHus

MK-3.1. 3Haet
MeToAbI
3KCnepuMeHTarnbHO
ro uccriefoBaHus
dun3nyecknx
npoLeccos,

3HaTb:

YmeTb:

BnageTb HaBbikamMu:
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NpPOBOAMMbBIX
nccnegoBaHum u
aHanuay pesynbTaToB

cosgaHuna
QKCNnepumeHTalrbH
blX YCTAHOBOK

MK-3.2. BHaeTt
TeopeTnyeckme
OCHOBbI
MeTponornmn n
cepTudmkaLmnm
cpencTs
n3MepeHus

3HaTb:

YmeTb:

BnageTb HaBbIKamMu:

MK-3.3. 3HaeTt
TMNOBbIE
TeXHonornyeckme
npouecchl un
obopyaosaHue no
npocunio
crneumanbHom
NOAroTOBKM

3HaTb:

YMmeTb:

BnageTb HaBbIKamMu:

MK-3.4. YmeeT
n3mepsaTb
napameTpbl
o6pasuoB
MaTepumanos u
KOMMOHEHT,
BblIBUpaThb TUMbl,
TUNOHOMMWHanbI U
TMnopasamepbl
KOMMOHEHT,
oTBevalLme
PYHKLMOHANbHbIM,
KOHCTPYKTMBHbIM U
aKcnyaTaunoOHHbIM
TpeboBaHuaM

3HaTb:

YMmeTb:

BnageTb HaBbiKaMu:

MK-3.5.
BoipabatbiBaeT
TpeboBaHus K
TOYHOCTU
n3MepeHui,
OCYLLECTBMAET UX
KOHTpPOmb

3HaTb:

YMmeTb:

BnageTb HaBbiKaMu:

TexHonormn4yeckum

MK-4

CnocobeH K
COCTaBIIeHMUIo oT4YeTa
Nno BbINOSIHEHHOMY
3a4aH1I0 U Hay4HbIX
nyoénvkauun, K
y4yacTuio BO
BHEApEeHUM
pes3ynbTaToB
nccrnegoBaHum u
pa3paboTok

MK-4.1. 3HaeTt
OCHOBHblE
TpeboBaHus,
npegbsaBrsieMble K
0OpMIIEHUIO U
copepXaHuio
oT4yeToB 06
uccregoBaTenbCko
n pabote, npaBuna
odhopMSieHUs

3HaTb:

YMeTh:

BnageTtb HaBbikamu:

MK-4.2. 3HaeTt
WHOCTPaHHbIN A3bIK
B 06beMme,
HeobxoavMMoM Ans
nony4eHuns
MHdopmMaLnn
npodeccuoHanbHor
0 coaepXaHus u3
3apyBexHbIX
WCTOYHWKOB

3HaTb:

YMeTb:

BnageTb HaBbikaMu:
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MK-4.3. Ymeet
npencraBnATb
pesynbTathl
nccrnegoBaTenbcko
n paboTbl ¢
MCMNONb30BaHNEM
3NEKTPOHHbIX
CpeacTB
npeseHTauum

3HaTb:

YMmeTb:

BnageTb HaBbiKamMu:

MK-4.4. Bnapeet
HaBblkaMu
noaroToBKK
[OKNMagoB Ha
KOoHdepeHLun no
pesynbTatam
NPoBEeOEHHbIX
nccrnegoBaHumn

3HaTb:

YMmeTb:

BnageTb HaBbIKamMu:

MK-4.5. Bnapeet
HaBblkamyn paboThbl
C TEXHUYECKOMN
OOKyMeHTauuen n
nutepatypon,
Hay4HO-
TEXHUYECKUMU
oTyeTamu,
CrpaBoOYHUKaAMU U
apyrmmm
NHOPMaLIMOHHBIM
N UCTOYHUKaAMM

3HaTb:

YMmeTb:

BnageTtb HaBbikamu:

[K-4.6. Bnageert
MeTogamm
UCMOSMHEHNSA CXeM,
rpacukos,
yepTexeu,
anarpamm

3HaTb:

YMmeTb:

BnageTb HaBbiKaMu:

TexHonorn4eckmmn

MK-5

CnocobeH k
opraHusaumm
MEeTPONOrM4YecKoro
obecnevyeHus
TEXHOJOrN4YecKnx
npoLeccoB, K
MCMNONb30BaHUIO
TUNOBbLIX METOAOB
KOHTpOIs KayecTBa
BbIryckaemowm

npoayKumm

MK-5.1. BHaeTt
dumamnyeckue
OCHOBbI M METOAbI
n3amMepeHuni,
MEeTOAbl OLIEHKU
norpeLluHocTen
n3mepeHuns

3HaTb:

YMmeTb:

BrnageTtb HaBblikamu:

MK-5.2. Mpumenset
KOHTPOMbHO-
N3MepUTENbHYIO 1
ncnbITaTeNbHYO
TEXHWKY Ans
KOHTpONsi KauecTBa
NpoayKLUUK 1
TEXHOMOrMYeCKMX
npoLieccos

3HaTb:

YMeTh:

BnageTtb HaBbikamu:

MK-5.3. Bnapeet
MeTogamMm pacyeTta
norpeLuHocTen
namMepeHui,
MeTogamm
KOHTpoOns
KayecTBa,
HaBblkaMu
06paboTkM

3HaTb:

YmeTb:

BnageTb HaBbikaMu:
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aKcneprMMeHTarnbH
bIX AaHHbIX U
OLIEHKN TOYHOCTU
(HeonpegeneHHoCT
n)MsmepeHun,
MCMNbITAHUI K
[OCTOBEPHOCTM
KOHTpOIis

CnocobeH kK MOHTaxy,
Hanagke, HacTpoMuke,
perynupoeske,
UCMbITaHMIO U caoave B
3KCnnyaTaumio
obopynoBaHusa n
nporpamMmmHbIX CPeACTB

TexHonorn4eckmm MK-6

MK-6.1. 3HaeT
3reMeHTHyt0 6a3sy
N NPUHUMMbI
paboThbl
COBPEMEHHbIX
npnbopos,
YCTPONCTB 1
cucTeM,
NCMonb3yemMbix B
npakTn4ecKon
OeATENbHOCTU

3HaTb:

YmeTb:

BnageTtb HaBbikamu:

[MK-6.2. 3HaeT
MeToAbl peLleHnst
3apad Ha
onpegenexHune
onTUManbHbIX
COOTHOLLEHWUI
napameTpoB
pasnu4YHbIX CUCTEM

3HaTb:

YmeTb:

BnageTtb HaBbikamu:

MK-6.3. 3HaeTt
TMNOBbIE
TEXHOMormyeckne
npoweccsl n
obopyaoBaHue no
npodounto
cnevuunanbHomn
NOAroTOBKM

3HaTb:

YMmeTb:

BnageTb HaBbIKaMu:

MK-6.4. NMpumeHseT
MeToabl aHanuaa,
CUHTE3a U
onTMMmM3aunm
TEXHOMOrMYEeCKNxX
npoLieccos,
npoLieccos
obecneyveHus
KayecTBa,
UCNbITaHWn n
cepTudmkamnm
nNpoayKuun

3HaTb:

YMmeTb:

BnageTb HaBbiKaMu:

B TlMpunoxexnnn 10.1 npuBedeH kKanengapHbld rpaduk OCBOEHUA 3NEMEHTOB
KaneHgapHbIn

obpasoBaTtenbHOM MporpaMmmbl, B
opMUPOBaHNST KOMMNETEHLINIA.

MpunoxeHun

10.2 -

rpaduk

Ha ocHoBe pabounx nporpamm (POHOOB OULEHOYHbIX CpPeacTs) AUCUMMINUH
(mogynen), npaktnk, [UNA (MNA) obpasoBaTenbHOM nporpammbl  CCHOPMUPOBaHDI
KOMMNMEeKCbl  3agaHni  (BKMNioYawlwmne TecToBble 3aJaHusi, pacyeTHble  3ajauu,
CUTYaUMOHHbIE, MPAKTUKO-OPUEHTMPOBAHHbBIE 3a4aun AN OUEHKM COpMMPOBAHHOCTU
KomneteHuMn y  obydvarwerocs. 3agaHms  oHOa  OLEHOYHbIX  CpeacTB  no
obpasoBatenbHon nporpamme  pasmeweHbl Ha  O6pasoBaTenbHom  noprtane
«ONEKTPOHHbIN yHMBepcuTeT BITY».
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14.04.02
fApepHble ¢hu3mka u TexHonorum
PoHA OLeHOUHbIX cpeacTB chOPMUPOBAHHOCTU KOMMNETEHLUN

OnK-1
CnocobeH hopmynmpoBaTb LiENN 1 3agavm UCCrneaoBaHus,
BblOMpaTb KpUTEPUM OLEHKN, BbISBNATL NPUOPUTETHLI PELLEeHNs 3aaay
Mepuoa okoH4YaHUA chopMMpoBaHUA KOMNETEeHUUN: 3 ceMecTp

Ovcumnnnuubl (Moaynun) (Bnok: 5000. B1.)
51.0.09 Uctopusa n metogonorust omsnkm ( 1 cemecTp)
51.0.08 TexHn4ecKknn aHrmMncKkUm a3bik (3 cemecTp)

Hepequb 3agaHuK ons npoBepKu C(bOpMVIpOBaHHOCTVI KOMnNeTeHUUn:

1) TecToBble 3agaHns ¢ BbIGOPOM OTBETOB

Nctopusa n metogonornsa gomsmkm

1. Kakoii mnepuojn uCTOpuM pa3BUTHA (U3HKK OXBAaThIBAET BpPEMEHa AHTHYHOCTH,
CpenHeBekoBbs, 310Xy Bo3pok/ieHus, TOHBIOTOHOBCKHUE TObl M XapaKTepU3yeTcsl OIM30CThIO U
JaKe CIUsTHAEM (PU3U9IecKuX U GUIOCOPCKUX MPEICTABICHHM O TIPUPOIe?

A) lpensicTopust pu3nkm.

b) Ilepuox ctaHoBICHUST QUBNKU KaK HAYKH.

B) Ilepuon kiaccuueckoi (pU3HKH.

I') [lepuox coBpeMeHHON (HU3UKH.

2. CkoHcTpyupy#Te onpenenenne « Hayunsiii metoa

A) omepanuii ¥ Iporeayp, MpaBuil U HOPM.

b) cucrema npuHUKIIOB M UMIIEPATUBOB.

B) ero npoBepky 1 MoATBEP:KIEHUE B MPOIIECCE PELIEHUS TT03HABATEIbHBIX IPOOJIEM U
3ajad.

F) O6CCHC‘H/IBaIOH_[a${ B HAYYHOM HCCJICAOBAHNU I'CHEPAUIO HOBOI'O 3HAHUA.

Ortser: 5,A,I',B.

3. Uto HE OTHOCUTCS K HanOoJIee 3HaYNMBbIM TPeOOBaHUSIM K METOTY?

1. lerepMUHUPOBAaHHOCTh METO/IA.
2. 3a1aHHOCTh METOA LIENBIO UCCIIEI0BAHUS.
3. Pe3ynbTaTUBHOCTh U HAJIEKHOCTh METO/IA.

4. 'apMOHMYHOCTH METOJIA.
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4. K o0mieHayyHbIM METO/IaM OIEpaIUsaM, TpHUeMaMm, MPOIeTypaM HITH IPOCTO METOAM,
UCTIOJB3YIOLIMMCS Ha SMIUPUIECKOM U TEOPETUUECKOM YPOBHIX HAYYHOTO MCCIIEJOBAHUS, HE
oTHocsTCS (2 MeToma)?

A) IlocTtpoenue.

b) AGcTparupoBanue.

B) Onpenenenue.

I') Ananu3 u cuHTE3.

J1) Pa3bsicHenue.

E) MonenupoBanue.

X) OObsicHeHue.

5. KTo U3 nepedncieHHbIX HIKE YUEHBIX OTHOCHIICS K aTOMHUCTaM?
A) JleBkumnm.

b) [Tapamenun.

B) Amoxpwur.

I') Arakcumanp.

1) danec.

6. KTo 000CcHOBAJI T€OLIEHTPUYECKYIO CHCTEMY MUpa?
A) KonepHuk.

b) HerotoH.

B) [ITonemeii.

I') EBxnu.

7. KT0 060CHOBAJ TEUOIEHTPUYECKYIO CUCTEMY MUpPa?
A) KonepHuk.

b) HetotoH.

B) [Ironemeii.

I') EBxmm.

8. Komy mpuHaaIexuT NEpBEHCTBO B CO3/1aHUU TejlecKona?
A) KonepHuk.

b) lanunei.

B) HetotoH.

I') Keruep.
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9. B xakom roay OTKpPBIT 3aKOH 3aBUCUMOCTHU CHUJIbI TOKA OT HAIPSKCHUSA U COITPOTHUBIICHUSA

y4acTKa IIPOBOJHUKA?

cBeTa?

A) 1820 .
B) 1826 T.
B) 1827 1.
T) 1833 r.

10. KTo mpoBen KjacCHUeCKU OMBIT MO A0Ka3aTeNbCTBY UHTephEpEeHLINU U nudpakuun

A) Yensur.
b) Makcsemn.

B) HeroToH.

I') FOmr.

11. BriGepure haMuinnio y4eHOT0, KOTOPBIA OTKPBLI SIBIICHUE PAAHOAKTUBHOCTH?
A) Pemep.

b) 'epu.

B) Pezepdopa.

I') bekkepens.

12. KeM 3kcnieprMeHTalbHO ObLIM 0OHAPYKEHBI 3JIEKTPOMArHUTHbIE BOJIHbI?
A) Cronetos.

b) Pemep.

B) I'epu.

I') Pesepdop.

13. Teopernuecku npeackasai CynECTBOBAHUE MIEKTPOMArHUTHBIX BOJIH?
A) I'yk.

b) Yensur.

B) Makcsen.

I') dapaneii.

14. BriepBble onpeaenui CKOpocThs cBeTa?
A) CroneTos.

b) Pemep.
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B) I'ep.

I') Pezepdopa.
1) Bekkepens.

15. OTkpbLI cTpOEHHE aTOMa?
A) I'epir.

B) Pesepdopa.

B) bekkepens.

I') DitamTeiin.

1) Tomcon.

2) TectoBble 3agaHna 6e3 Bbibopa O0TBETOB
Nctopusa n metogonorna gomsmkm
Bonpocsl ¢ pa3BepHYTHIM 0TBETOM

1. laitme onpeodenenue nonamur «ucmopus pusuku»?

Otser:

Hcropust Gpu3HKN — mpeaMeT, N3yJaronnii ICTOPHIO BOSHUKHOBEHUS W Pa3BUTHS (DU3HKHU
KaK HayKH, KaK eJUHOTO [[EJ0r0, KaK BOSHUKAIOIIETO OOIECTBEHHOTO SBJICHUS, 3aHUMAIOIIETO
BaXHOE MECTO B HU3HU OOIIIECTBA, OTPAXKAIOIIETO €ro HauboJjee nepeioBbie B3TIISAIbl U BO33PEHUS

Ha OKPY>KaIOIUK MUP U BBIMOIHSIIOIIETO CBOEOOpa3HyI0 poJib JBUTATENs Iporpecca.

2. Pewenue kakux 3aoau npeononazaem Hcmopusa guzuxu?
Ortser:
Hctopus ¢pusnkn Kak u J1ro0ast HICTOPHS MPEIIoaraeT peeHne CIeAyONINX 3a1ay:

1. BrrsicHeHne ncropudeckux (pakToB ISl BOCCTAHOBIICHHS X0/1a Pa3BUTHS
HaAYyKH.

2. Ananu3 (pakTH4ecKOro MaTepuala MO3BOJISIIOIMI PaCKPITh X0JI IpoLecca
pa3BUTHA KaK HEOOXOAUMO 00YCIIOBIIEHHBIH.

3. VYcTaHoBieHue 00IINUX 3aKOHOB Pa3BUTUS (DU3HUKHU.

3. Aaitme onpedenenue nonamuio «memoo Hayku»?
Orser:
Meron Hayku — 3TO BbIpabOTaHHas HAyYHBIM COOOIIECTBOM cOaaHCUPOBAHHAS

CUCTCMA OMIIUPUYCCKOTO H  TCOPCTHYCCKOI'O ypOBHeﬁ HUCCICI0BAaHUsA, IIO3BOJIAIOIIAA



217

OICpaluoOHAJIBHO, ITOCJICAOBATCIIBHO U MO3TANHO IMOJIy4aTb U O606HlaTB HOBOC HAYYHOC 3HAHHC

oT (aKTOB JI0 3aKOHOB U TEOPHIl.

4. Kakue memoowst omnocam K oouienayunvim?

OTBeT:
K oOmenay4spiM MeTOJaM OMEpanusM, MpueMaM, OpoleAypaM WIH TPOCTO METOHaM,
WCIIONB3YIOMMMCS Ha SMIIMPUYECKOM U TEOPETUYECKOM YPOBHSIX HAyYHOTO HCCIIEIOBAHUA,
OTHOCAT: aOCTparupoBaHUE, OIpPEICICHUE, aHaIU3 W CHHTE3, HHAYKIHIO M JCTyKIIHUIO,

Knaccmbm{aumo, AHAJIOI'I0, MOACIIMPOBAHUC, 0606H.[CHI/IC, HAay4HOC 0OBsCHEHHE.

5% Onuwiume memoo ananozuiin?
OrtBerT:
Metoa aHanorum

MeTto1 UCTIOIB30BaHUS aHAJIOTUH MOKHO CUMTATh 3aKOHOMEPHOCTBIO Pa3BUTHUS (PU3HUKHU.
Hcropus CBUAETENBCTBYET O €0 OTPOMHOM 3HAYEHUU B ITIOCTPOECHUN HOBBIX TEOPHIi, HAUMHAs C
NEPBbIX 1IaroB pa3BUTHs (PU3MKHU BIUIOTH J0 COBpeMeHHOCTU. Hampumep, Bcs reomeTpuyeckas
ONTHKA CTPOMJIACH HA AHAJIIOTMM MEXKIY ITy4YKOM JIETALIUX YACTHUI[ M CBETOBBIM JIydoM. B
OCHOBY BOJIHOBOM OITHKHU ObLIa MOJIOKEHA aHAJIOTHUS MEX/y CBETOBBIMHM BOJHAMH U BOJIHAMU
Ha BOJE, a 3aT€M M BOJIHAMHU B CIUIOIIHOM yNpyroi cpeae. DNIEKTpOCTaTHKa U YYEHHE O
MarHeTu3Me CTPOWJIUCH 110 aHAJIOTUU C TEOpHeH IpaBUTALMOHHOrO moiis. OOIIEen3BEeCTHO, YTO
IIpU IIOCTPOEHUM KBAHTOBOM MeXaHUKHU ¢ bpoins u IllpenuHrep uCnoiab30Bad ONTHUKO-
MEXaHUYECKYI0 aHAJIOTHIO, OTKPBITYIO elle ['amuiabToHOM. ['eif3eHOepr OTKPBITO MCIIONIb30Bal
AQHAJIOTUI0O MEXJy KIaCCUYECKMM U KBaHTOBBIM paccMoTpeHueM. OAuH U3 OCHOBaTenei
KBAaHTOBOM MeXaHHMKH Jlupak mucan: «...CyHIeCTBYeT JOBOJIbHO OOIIMII METOJl KBAaHTOBBIX
YCIIOBHUM, NMPUMEHUMBIA K OYEHb IIMPOKOMY KIIACCY NMHAMUYECKUX CHCTEM - 3TO METOJ
KJIACCHYECKOW aHAJOTHU... MBI JIOJDKHBI OJKHJATh, YTO BAXKHBIE ITOHATUS KIACCUYECKON
MEXaHHUKH OYyIyT COOTBETCTBOBATh Ba)KHBIM IOHSATHSM KBAaHTOBON MEXaHUKH... B "acTHOCTH,
MOKHO HQJEAThCS TOJYYUTh KBAHTOBBIE YCJIOBHSA, SIBISIIOIIMECS MPOCTBIM 0000IIEHUEM

KJIIACCUYCCKOI'0 3aKOHA, COrIaCHO KOTOPOMY BCC TUHAMUYCCKHUEC IICPEMCHHBIC KOMMYTUPYIOT.

6% Onuwiume «memoo mMooenuposanus)
Orser:

Meroa MoaenupoBaHus
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OH mupoko mpuMeHsvics B (U3MKE C Hayajda ee BO3HUKHOBeHHs. OJHAKO MOHSTHE
MOJICNIA M XapaKkTep MPUMEHSEMBIX THIIOB MOJEJCH U3MEHSITUCh BMECTE C Pa3sBUTHEM (PHU3HKH.
C W3BECTHOH YCIOBHOCTBIO BBIJICNAIOT YETHIPE THIMA (UIUUYECKUX MOJIENICH: MaKpOMOJEIH,
MHUKPOMOJIENIA, MaTeMaTUYECKUE UM 3HAKOBBIE MOJIENIN, KBAHTOBBIE MOJEIH. MakpoMoelb —
3TO YIPOLICHHBIH aOCTpaKkTHBIN 00pa3 MakpooObeKTa: MaTepuajbHas TOUYKa, TBEPAOE TeJoO,
uaeadbHas >KUIKOCTh, MAaTEMAaTUYECKUN MasTHUK. MHKpOMOAETh — 3TO MOJIENH, B OCHOBE
KOTOPBIX JIGKUT TPEICTaBICHHE O CYIIECTBOBAHWM HEHAONIOJAaeMbIX HETOCPEACTBEHHO
cyOcrannmii i o0beKkTOB. B Kinaccuueckoit (u3mke 3TO ObUIM aTOMBI, MOJICKYJIBI, d(UPBI U
np. Cuutaercs, yto 0e3 MOJENbHBIX MpeacTaBIecHUi 3gupa MakcBeur He cMOT Obl IPUIATH K
TEOPHH 3JIEKTPOMATHUTHOTO 1MOJIs. MaTeMaTHuecKasi WM 3HaKOBasi MOJIENb. DTO N300payKeHHS
CTPYKTYpPBI  DJIEKTPOMArHUTHOTO TOJSI C T[OMOINBIO CHCTEMBl CHJIOBBIX JIMHHHA U
SKBUIIOTCHIMAIBHBIX ~ MOBEPXHOCTEH; TrpauKy, BBIPAKAIOIINE 3aBUCUMOCTH  MEXAY
(bu3MUecKUMHU BEIMYMHAMH, HAIpUMEp, MpeacTaBisdionie agunadbaTudyeckuil mpoiecc; odpas
TOYKHU B (pa30BOM MPOCTPAHCTBE, MPEICTABIISAIONINI HArpeToe Teso U Ap. KBaHTOBBIE MOAETH.
KBanToBas mojenb maeT oOpa3 KBAaHTOBOTO MHKPOOOBEKTa, TaK K€ KaK MHKPOMOJIENb
MpescTaBiIsieT o0pa3 MUKPOOOBEKTa B Kiaccuyeckoi ¢usuke. OAHAKO MOCKOIBKY OOBEKT
o0JaziaeT KBaHTOBBIMHM CBOMCTBAMHU €r0 ILIENbHBIM 00pa3 MOCTPOUTH HENb3s, MOKHO TOJBKO
OJHY W3 CTOPOH KBAaHTOBOTO MHKpooOBekTa. IIpocredimmii mpumep — 3mekTpoH. B omHOoM
cllydae — 3TO MaTepHallbHasi TOYKA C 3apsI0M, B JPYrOM — HEMPEPHIBHO pacIipeIeIeHHOE TOJIE.
OTO He MPOCTO pa3Hble MOJIENN OJHOTO OOBEKTa, a MOJIENH, B3aUMHO HCKIIOYAIONIME ApPYT

apyra.

7. Ilepeuucnume nayunvie wKoavl aHmuynocmu?
Otser:

. Munerckas mkona (VI Bex 10 H.9)

. llIxomna [Mudaropa (ok. 570 — 497 rr. 10 H.3.)

. Dnetickas mkosna (VI-V BB. 10 H.9)

. Y4eHue IopajlucToB

1
2
3
4
5. Yuenue atomuctoB (V-IV BekoB /10 H. 3)
6. Coduiickas mkona (2-s mosoBuHa V — 1-1 mojouHa [V Beka)

7. Yuenue Cokpara u cokpaTudeckue mkoisl (469 — 399 rr. 1o H.3.)
8. I[lmaton u ero Akagemus (427 — 347 rr. 10 H.3.)

9. Yuenue Apucrotens (384 roa 1o H. 3.)

10. Dmukypensm (306 rox 1o H. 3.)

11. [lIxona ckenrtukoB (IV Bek 10 H.3.)

12. [lIxomna croukos (IV Bek 10 H. 3. — Il Bek H. 3.)
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8. Kmo obocnoean zeouenmpuueckyr cucmemy mupa?
Otser:

IITonemeni.

9. B kakom 200y u Kem énepegvie Ovlia onposepeHyma 2eo0yeHmpuieckasn cucmem mupa?
Ortser:
['eonieHTprUEecKast cucTeM MHpa BriepBbie OblIa onpoBeprayTa B 1543 roay Hukomaem

Konepaukom.

10. Kmo cuumaemcsn ochosamenem coépemenHou husuxu?
Otser:

OT110M OCHOBaTeieM coBpeMeHHO# du3uku cuutaercs . [Namuneit (1564—1642 rr.).

11. B Kkakom 200y eviuten 6 ceem ocHoeononazawwui mpyo H. Hviomona
«Mamemamuueckue Hauana HamypanvHou unocohuuy u umo 8 Hem cooeprcanocs?

Otser:

B 1687 Bbiien B cBetr ocHoBononararouii Tpya M. Heiorona «Martematuueckue Havaia
HaTypaJbHOM (Quiiocopun», conepkaliiii OCHOBHbBIE MOHSATHS W aKCUOMATHUKY MEXaHUKH, B
YaCTHOCTH MpeJCTaBiIeHUs 00 aOCOMIOTHOM IPOCTPAHCTBE M aOCONIOTHOM BpPEMEHHM, TOHSITHE
COCTOSIHUS, MAacChl, 3aKOH IPONOPLMOHAIBHOCTH CHJIBI YCKOPEHHUI0O M 3aKOH BCEMHPHOIO

TATOTCHUS.

12%, Ymo npeocmasnsem cooou «/lenoenckan bankan?

Ortser:

JleiineHckas OaHKa — ATO MEPBBIH B CBOEM pOJI€ ANEKTPUUYECKUN KOHAEHCATOp, KOTOPBIH
MOSIBWIICS Ha CBET Oyarofaps CTapaHusM HEMEUKHUX M TOJJIaHACKMX yueHbIX. B 1745 ropy
nogo0Hyt0 6aHky cmactepui DBanba ['eopr ¢on Knelict. Yepes ron mogobHoe ycTpoicTBO, HO C
HEKOTOPHIMU  OTJIMYMAMHM, co3fanu B JIelieHCKOM yHHMBEpCHTETe. OTHUM  yCTPOHCTBOM
3anHTepecoBascs aboat Homne 3 dpannmu, KOTOPBIN MPOJAEMOHCTPUPOBAI €r0 KOpoIto. MiMmeHHO
Onarojgapss JEMOHCTpAallUM TiepBas KOHCTPYKLHMS JJIEKTPUYECKOr0 KOHJAEHcaTopa MOdy4uiia
Ha3BaHue OaHka u3 JlelneHa.

Jlo wu3o0pereHust 3TON OaHKW Yy4eHble BbIpAOATHIBAIM 3JIEKTPUUYECTBO C IOMOUIBIO
JTURJIEKTPUKOB B BHJE CTEKJIa WIM SIHTaps, a TaKXkKe DJIEeKTPOCTaTHYeCKHX reHepaTopoB. Kieiict

pelIny MPOBECTU IKCHEPUMEHT, 3apsAIUB 3JIEKTPUUECKUM 3apsiioM BOJLy B OaHKe MOCPEACTBOM



220

MTHIPS W3 JKene3a. B To ke Bpems OaHKa HaxoIujgach Ha METaNIMUECKoW Tapenke. [IpoBens

OTIBITHI, OH MOHSUL, 4TO B OaHKE KOHJCHCUPYETCS AIEKTPUUECKUIN TOK.

13* O6wan xapakmepucmuka puzuxu XX eexa?

Orger:

B nagane XX Beka (u3nKa CTOJIKHYJIACh C CEPbE3HBIME MPOOIeMaMi — Hadald BOSHUKATh
POTHBOPEYHS MEKAY CTAPhIMU MOJICIISIMU U OTNIBITHBIMU JaHHBIMU. Tak, HarpuMep, HaOJII0JAINCh
IIPOTUBOPEUYUS MEKIY KIACCUYECKOM MEXAHUKOW WM 3JIEKTPOJUHAMUKOW IPU IOIBITKAX U3MEPUTH
CKOPOCTb CBETa — BBIACHWIOCH, UTO OHA HE 3aBUCUT OT CUCTEMbI OTCcUETa. PU3KMKa TOTO BPEMEHH
TaKxke ObUIa HeCrocoOHa OonucaTh HEKOTOphIe () (HEKTH MUKPOMHpPA, TAKHE KaK aTOMHBIE CIIEKTPHI
u3IydeHud, QoTod((deKT, SHEePreTHUECKOe pPABHOBECHE JJIEKTPOMArHUTHOTO W3IYYCHHS U
BEIIECTBA, CHEKTp U3NydeHuss alcomoTHO uyépHoro Ttena. JIBwkeHue Mepkypus He
COOTBETCTBOBAJIO HBIOTOHOBCKOM TEOPUHM TATOTCHUSA;, HE OBLIO HaWACHO peleHUus M s
«TpaBUTALIMOHHOrO mapazokca». HakoHel, HOBbIE siBJI€HMsI, OOHApy>KEHHbIE Ha pyOeke BEKOB —
PaZMOaKTHBHOCTD, JJIEKTPOH, PEHTICHOBCKHE JIydd — HE OBLUIM TEOPETUYECKU OOBSCHEHBI. «ITO
LI MUP, O CYLIECTBOBAHUU KOTOPOTO HUKTO HE MoJo3peBam», 3asBui [lyankape B 1900 rony, u
JUTSI IOHUMAaHKsI HOBOTO MHPa TTOHA00UIICS CYIIECTBEHHBIN MEPECMOTp CTapor (hPHU3HUKH.

Emé omHoli BaxHON 0COOEHHOCTHIO (U3MKKM XX BEKa CTaJO pacIIMpeHHe MOHMUMAaHUS
€IMHCTBA MPUPOAHBIX cW. Yxke B XIX Beke MOSBUIOCh YHUBEPCATBHOE IMOHSITHUE SHEPrUH, a
MakcBenn 00beAMHNI ONTHKY, JIEKTpUYecTBO U MarHeTu3M. B XX Beke 0OHapy HIUCH TITyOOKHe
CBSI3M NPOCTPAHCTBA M BPEMEHHU, BEIIECTBA M H3My4YeHHs (YacCTHLIbI U BOJIHBI), 'PAaBUTAlUU U
F€OMETPHUM, MacChl M SHEPrUU M MHOTHE Jpyrue B3auMOOTHOIeHUus. [losBUIOCH HEMaNIO HOBBIX
paszenoB (QU3MKM — TEOpUs OTHOCUTENIbHOCTH, KBAaHTOBas MEXaHHKa, aToMHas (u3uKa,

9JICKTPOHUKA, aA3POANMHAMMUKA, pa,[[I/IO(i)I/ISI/IKa, (1)1/131/11(21 IJ1a3MBblI, aCTpO(l)I/BI/IKa, KOCMOJIOTHA U

Jpyrue.

14*, Cxema nepeoamuuxa I'epua (Uckposoit nepedamuux)?
Ortser:
B 1888—1889 romax I'enpux I'ep1) skciepuMeHTaIbHO MOATBEPAMII TeOpUI0 MakcBesuia o

CyHI€CTBOBAHNHU 3JICKTPOMArHuTHBIX BOJIH. 21.]'[5[ 9TOT0 UM OBLIH CKOHCTPYHUPOBAHbI IEPEAATUYHK,

BKJTFOYAIOITUH B c€0s1 HCTOYHUK MUTAHUS TOCTOSTHHOTO TOKa, KaTymky PymMkopda u anTeHHy

HaNpaBJIEHHOTO JAEHCTBUS — CUMMETPUYHBINA BUOPATOD, @ TAKXKE MPOCTEHITNI MTPUEMHUK —
PaMOYHYIO aHTEHHY C MAJIbIM UCKPOBBIM ITPOMEKYTKOM, BBIOJHSABIIUM (DYHKIIMU HHIUKATOPA

(merexTopa) BOJIH'


https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D1%83%D1%88%D0%BA%D0%B0_%D0%A0%D1%83%D0%BC%D0%BA%D0%BE%D1%80%D1%84%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B1%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D0%93%D0%B5%D1%80%D1%86%D0%B0
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Reciever

Spark Gap transmiter

15. Kmo npeonoscun mepmun «3nekmpomn»?
OtsBer::

CToyHH TpeIIoKUI TEPMHUH «3JeKTpoH» (1874 roxm).

OrnK-2
CnocobeH NMPUMEHATb COBPEMEHHbIE METOObl NCCNleJOBaHNA. OUEeHUBATb U NMpeacTaBiATb
pe3ynbTaTbl BbIMNOSTHEHHOW pa6OTbI
ﬂepuon OKOH4YaHusA d)OpMVIpOBaHMSl KoMneTeHuuu: 1 cemecTp

Oucunnnunbl (moaynu) (bnok: 5000. B1.) ( 1 cemecTp)

61.0.07 ®usuka sgepHbIX peakTopoB
b 1.0.10 dunsnyeckme OCHOBbI A0EPHON SHEPTETUKN
51.0.09 Uctopusa n metogonorust ousnkm

MNMepeyeHb 3agaHun AnNsa NnpoBepku chopMUPOBAHHOCTU KOMNETEHLUN:
1) TecToBble 3agaHns ¢ BbIGOPOM OTBETOB

Nctopusa n metogonornsa gomsmnkm

1. Kakoit mepuog wuCTOpUM pPa3BUTHS (U3UKKH OXBAaTHIBAET BpeMeHa AHTHYHOCTH,
CpenHeBekoBbs, 310Xy Bo3pokeHus, TOHbIOTOHOBCKHUE TOAbl M XapaKTepU3yeTcsl OIM30CThIO U
Jaxe CIUsTHIEM GU3UIECKUX U PHI0codCKUX MPEACTABICHHI O TpUpoie?

A) IpensicTopust pU3MKH.

b) Ilepuox cranoBiieHus (HU3UKU KaK HAYKH.

B) [lepuon knaccuyeckoit pu3uky.

I') [lepuox coBpeMeHHON (HU3UKH.

2. CkoHcTpyupy#iTe onpenenenne « Hayunsiit Mmeton
A) onepauuii u npoueayp, NpaBuil U HOPM.

b) cucrema nmpuHIMIIOB U UMIIEPATUBOB.
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B) ero npoBepky 1 moATBEp:KI€HUE B MPOIIECCE PEIICHUs TT03HABATENbHBIX IPOOJIEM U
3a/1a4.
I') obecnieunBaromias B HAy9HOM HCCIIEOBAHUN TEHEPAIMIO HOBOTO 3HAHUSI.

Otset: b,A,I',B.

3. UTo HEe OTHOCHUTCS K HanboJiee 3HAYUMBIM TPEOOBAHUSIM K METOTY?

1. JleTepMUHUPOBAHHOCTb METO/IA.
2. 3aJaHHOCTb METO/A LEJIBIO UCCIIETOBAHMSL.
3. Pe3ynbTaTUBHOCTB M HAJIEKHOCTh METOJIA.

4. 'apMOHMYHOCTb METO/1A.

4. K o61meHayyHbIM METO/IaM OTIepaIusiM, prueMam, MpoleypaM Wi MPOCTO METO1aM,
HCIOJIB3YIOLIUMCS Ha SMIUPUUECKOM U TEOPETUYECKOM YPOBHSIX HAYUYHOTO MCCIIECAOBAHNUS, HE
oTHocsTCs (2 MeTona)?

A) Iloctpoenue.

b) AGcTparupoBanue.

B) Onpenenenue.

I') Ananus u cunTes.

J1) Pa3bsicHenue.

E) MoaenupoBanue.

X) O06nsicuenwme.

5. KTo u3 nepeuncieHHbIX HUKE yUEeHBIX OTHOCHJIICS K aTOMHUCTam?
A) JleBkumm.

b) ITapamenun.

B) Amokpur.

I') Amakcumanp.

J1) danec.

6. KTo 0600CHOBAJT TEOLIEHTPUYECKYIO CUCTEMY MUpa?
A) KonepHuk.

b) HetoToH.

B) [Ironemeii.

I') EBxmm.
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7. KT0 000CHOBAJ TETUOIEHTPUIECKYIO CHCTEMY MUpa?
A) KonepHuk.

b) HetoToH.

B) [Tronemeii.

I') EBknm.

8. KoMy mpuHaIIeKUT IEPBEHCTBO B CO3/IaHUU TellecKomna?
A) KonepHuk.

b) lNaynmneti.

B) HetotoH.

I') Kennep.

9. B kakoM roay OTKpPBIT 3aKOH 3aBUCUMOCTU CHUJIbI TOKA OT HAIIPSKCHUS U COITPOTHUBIICHUSA

y4acTKa IPOBOJHUKA?

csera?

A)1820T.
B) 1826 T
B) 1827 .
T) 1833 r.

10. KTo npoBen ki1accHuecKuil ONBIT 10 10Ka3aTeNbCTBY UHTEPPEpEeHIIMH U TUDPAKIUN

A) Yensur.
b) Makcsem.
B) HerotoH.

I') FOHr.

11. BeiOepute hamMuanio yueHOro, KOTOPBI OTKPBLI SIBIIEHUE PAJUOAKTUBHOCTH ?
A) Pemep.

b) I'epu.

B) Pesepdopa.

I') bekkepens.

12. KeM skcniepuMeHTanbHO ObLITH OOHAPYKEHBI AIEKTPOMArHUTHBIE BOJIHBI?
A) CroneTos.

b) Pemep.

B) I'ep.
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I') Pesepdop.

13. TeopeTrnuecku npeacka3an CyueCTBOBAHUE AIEKTPOMArHUTHBIX BOJIH?
A) I'yk.

b) Yenpur.

B) Makcsem.

I') ®apaneii.

14. BriepBblie onpeaenunia CKOpOCTh cBeTa?
A) Cronetos.

b) Pemep.

B) I'ep.

I') Pesepdop.

1) Bekkepens.

15. OtkpbUI cTpOEHUE aToMa?
A) I'epir.

b) Pezepdopa.

B) bekkepenns.

I') DiiHmTeiH.

J1) TomcoH.

dusmka aaepHbIX peakTopoB

1.

2.

4.

5.

Kakune yacTtuubl Bbi3biBatoT genenune sagep U-235 B agepHbix peakTopax?

1) 3NEKTPOH, 2) HEUTPOH, 3) NPOTOH 4) oenTepui

Kakne 13 nepedncrneHHbIX Huxe BeLlecTB 0ObI4HO NCNONb3YIOTCA B SAEPHbIX

peakTopax B kKadecTBe si4epHOro roptodero? 1) kagmun 2) ypat 3) 6op 4) rpacur

5) Boga

Kakon peakTtop BblpabaTbiBaeT 6orbLle S4epHOro Tonnuea, Yem notpebnsaer?

1) ypaHo-rpadouTOBLIN 2) peakTop Ha ObICTPbIX HEUTPOHAaX 3) peakTop Ha
MeASIEHHbIX HENTPOHaxX 4) BO4O-BOLSHOM peakTop

Kakune BellecTBa sABRSOTCA 3aMeanuTeNsMu B S4epHOM peakTope Ha TeNnoBbIX

HenTpoHax? 1) YpaH 2) UupkoHnin 3) Bopa 4) Kagmui

UTo Takoe siaepHbIn peakTop? OTO YCTPONCTBO, B KOTOPOM...

1) ocywecTBnseTca ynpasnsiemas LenHasa peakuus aeneHus Tsxkenbix aaep

2) apepHasi 3Heprus npespallaeTcs HENOCPELCTBEHHO B 3MEKTPUYECKYHO

3) npoucxoguT ynpasnsemMblii CUHTE3 Nerkux aaep

4) nponcxoanT ynpaensieMblin a-pacnag aaep
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Kakon n3 MHoXuTenen He BXOANT B KOIPPULMEHT Pa3sMHOXEHNA HENTPOHOB B

A0EepPHOM peakTope Ha TennoBbIX HEMTPOHaX GeCckoHeYHoro pasmepa?

1) achpeKTMBHLIN BbIXOA HENTPOHOB HA OAMH 3aXBayYeHHbIN HENTPOH B TONSMBE

2) KO3I(PPULMEHT pa3sMHOXEHNSA HA BbICTPbIX HENTPOHAaX

3) KOo3a(hPUUMEHT MCNONb30BAHUSA TENSTOBLIX HEUTPOHOB

4) ko3dphMLUNEeHT pa3sMHOXEHMA Ha TeNNOBbIX HEMTPOHaX

EOnHULBI n3MepeHust NNOTHOCTM NOTOKa HENTPOHOB

1) HentpoH/(cm?*c); 2) HeiitpoH/cm? 3) HelrTpoH/c 4) HeltTpoH/(cm3*c)

EOnHULBI namepeHunst Bo3pacTta HEUTPOHOB:

1) M22)MnH 3)c4) m

Kakoit ns npoayktos aeneHus aaep 23°U oTHocKTca K oTpaBUTeNam SO0epHoro

peakTopa?

1) 135Xe 2) ¥1Zr 3) %Mo 4) 137Cs

Kakas xapakTtepucTuka He OTHOCUTCS K NpoLeccy OTpaBneHns a4epHoro peakropa

KCEHOHOM?

1) manoe ceyeHue NOrnoLweHNA TenoBbIX HEUTPOHOB

2) 6bICTpOE AOCTMXEHNE PAaBHOBECHOM KOHLIEHTpAUUKU KCeHoHa, npumepHo 3a 30-
40 yacos

3) yBenuyeHue oTpasreHns Nocrie OCTaHOBKN SO0epHOro peakrtopa

4) BpeMeHHOe yBeSiMYeHne Unmn yMeHblLeHne peakTMBHOCTU, 0BycnoBneHHoe
N3MEeHeHNeM KOHLIEHTpaUumn KCeHoHa

11.D,J'IFI AOEPHOro peaktopa Ha TernyoBbIX HeﬁTpOHaX noTepsda peaktTnBHOCTU 3a CHET

12.

OTpaBfieHNsA KCEHOHOM NMeeT BUA

1) p=-OW, rae © - K0achpuUMEeHT ncnonb30BaHUA TeNNOBbIX HenTpoHoB, W —
OTHOLLUEHME KOnnyecTBa NormnoLweHUn B NornoTuTere K KonmyecTBy
nornoLieHun B Tonnmee

2) p=+6W, rae O - K0a(pdMUNEHT NCNONb30BaHMS TEMNMNOBbLIX HEMTpoHoB, W —
OTHOLLEHME KONMYecTBa NOrfoLweHn B NOrnoTuTene K KoIM4eCcTBy NOrnoLeHuin
B TOMnuBe

3) p=-OW, rae O - k0a(hpdMUNEHT NCNONb30BaHNA TENNOBbLIX HEUTpPOoHOB, W —
MOLLHOCTb peaktopa

4) p=-6W2, roe © - kKoapPULIMEHT UCMONb30BAHNSA TEMNMOBbIX HeNTpoHoB, W —
OTHOLLEHME KONMYEeCTBa NOrfOLWEHWI B NOrfoTUTENE K KONMYECTBY MOrMOLLEHNIA
B TONnMBe

MpomeTureBbIN NpoBan — aTO

1) yMeHbLUeHMe 3anaca peakTUBHOCTU peaKkTopa Npu HaKonseHMm camapus
nocrie 0OCTaHOBKM AAEPHOro peakTopa He TennoBbIX HEUTPOHaX

2) yMeHblUeHne 3anaca peakTMBHOCTU peaKkTopa Npu HakonneHum camapus nocne
OCTaHOBKM SiAE€PHOro peakTopa He ObICTPbIX HEMTPOHAX

3) yBenuyeHune 3anaca peakTUBHOCTW peakTopa Npwu HaAKOMNMeHMM camapus nocne
OCTaHOBKM SiAEPHOro peakTopa He TennoBbIX HEMTPOHAX

4) yBenu4yeHue 3anaca peakTMBHOCTM peakTopa Npu HakonseHnn camapus nocre
OCTaHOBKM iAEPHOro peakTopa He ObICTPbIX HEMTPOHAaX

13.40epHbI peakTop NOAKPUTUYEH NPU YCNOBUM:

14.

1) peakTuBHOCTb p <0, KO3hphULIMEHT pa3MHOXEHNA HENTPOHOB K'a¢p<0;
2) peaktmBHOCTb P =0, KO3 PULMEHT PAa3MHOXEHNA HENTPOHOB Kagpp<O;

3) peakTMBHOCTb P >0, KOIPDULNEHT PA3MHOXKEHNA HEUTPOHOB Kagpp>0;

4) peaktuBHocTb p =0, KO3(PPMUMEHT pasMHOXEHNST HENTPOHOB Kapp=0;
dunsnyecknin BeC KOMMEHCUPYHOLLIENO CTEPXHA — 3TO
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1) peakTUBHOCTb, KOTOPY MOXET CKOMMNEHCUPOBaTb KOMNEHCUPYOLLUNA
CTepXeHb NPV BBeAEHUU B aKTUBHYIO 30HY UK BbICBOOOAUTL Npwu
noabemMe U3 akTUBHOM 30HbI

2) BeC KOMMEHCUPYIOLLLEro CTEPXKHSA

3) ONnHa KOMNEHCUPYIOLLIEro CTEPXKHS, BBEAEHHAsi B aKTUBHYIO 30HY peakTopa

4) 06BbEM KOMMNEHCUPYIOLLETO CTEPXKHS

15.[Ans ynpaBneHusi peakTUBHOCTLIO B peakTope Ha TensioBbIX HENTPOHaxX B BOAHOM

TENnoHOCUTENE N3MEHSIIOT KOHLEHTPaUUIO:
1) BopHOW KMCNOTbI

2) ConsiHOW KMCNoTbI

3) Okcupa 6opa

4) Bbpomunga HaTpus

dunsnyeckme OCHOBbI S0EPHON SHEPTETUKN

1.

M3 kakoro MaTepunana BblNnoJIHeHbl UEHTPalrbHblE€ ANCTAaHUNOHNPYOLLNE pEeLUEeTKN
TBC?

1. CnnaB 42XHM

2. CnnaB 7635

3. Ctanb 08X18H10T

4. UnpkoHueBbIN cnnaB

2.

Ckonbko Hanpasnsawowmx Tpyd BxoauT B coctaB TBC?
1. 163

2.95

3.18

4. He BXOoOAT

Kak yacto pacxaxusatoTcsa CTOMOpHble knanaHa?
1. 1 pa3 B cCMeHy

2. 1 pa3 B Hegenwo

3.1 pa3 B cyTKu

4. 1 pas B mecsy,

Hacoc kakoro Tmna ncnonb3yeTcs B CUCTEME PErynMpoBaHna?
1. FOpM30OHTasbHbIN LEHTPOBEXHbIN

2. BepTukanbHbI LEHTPOOEXHbIN O4HOro AaBNeHUs

3. Fopu3oHTanbHbIM LEHTPOOEXHbBIV ABYX AaBEHUS

4. BepTUKanbHbIN LEHTPOOEXHbLIN ABYX AAaBMEHUN

CKOMbKO aBapuiHbIX TAM YCTAHOBIEHO B panoHe ynuTkn MH?
1.1

BN
N wo

CKOMbKO LLIAapOoBbIX ONOP YCTAaHOBMNEHO B panioHe ynutku MH?
1.1

2.3

3. OTcyTtcTBYHOT
4.2
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7. OcHoBHoOe HasHa4veHue TLUH-195M?
1. MopaepxaHne nasneHns B | KOHTYpe BO BCex pexumax pabotbl PY
2. 'ameHeHne mowHocTn PY nytem nameHeHus konuvectsa paboTarowmx MiH
3. OcyuwecTBneHne LUPKYNALUM TENNTOHOCUTENS Yepe3 aKTUBHYH 30HY
4. CHATME OCTAaTOYHOro TENMOBbIAENEHUS C aKTUBHOW 30HbI

8. W3 4yero coctonTt yCTpOMCTBO BbipaBHUBAA NApOBOW HArpy3Kkn?
1. I3 gblpyaTtbIX NUCTOB, pacnosioXXeHHbIX HaZ YPOBHEM KOTIIOBOW BOAbI
2. 3 nakeTOB arn3n, pacrnofoXeHHbIX N0 YPOBHEM KOTIOBOMW BOAbI
3. /13 nakeToB Xarnt3n, pacnonoXeHHbIX Hag YPOBHEM KOTMOBOW BOAbI
4. 3 ablpYyaTbIX NIMCTOB, PacnosioXXeHHbIX Mo YPOBHEM KOTNIOBOW BOAbI

9. Kakue 13 nepeumncneHHbix cuctem HE oTHOCATCA K 3alUTHLIM CUCTEMaM
6esonacHocTn?
1. Cuctema 3awmnTbl | KOHTYpa OT NPEBbLILLEHNSA OABEHUS
2. AktnBHasa Yactb CAO3 HM3KOro aaBneHus
3. Cuctema BoaocHabXeHUs OTBETCTBEHHbIX NOTpebutenen
4. Cnctema nogadun aBapunHon NUTaTenbHOM BOAbI B NaporeHepaTopsbl

10.KakoBa anutenbHOCTb paboTbl KPY ¢ KOPOTKMM 3aMblkaHMEM OAHOW (hasbl Ha
3emno?
1. Mpwn 3aMbIKaHUN Ha 3eMII0 OAHOW (hasbl CEKLMM COBCTBEHHBIX HYX, CEKUMS
OTKNIoYaeTcs, U paboTa 3anpeLleHa
2. He 6onee 5 MnHyT
3. [lo ycTpaHeHust 3aMblkaHnsA
4. He 6onee 2 yacoB

11.Kakoe konun4yectBo 6nokos TOH yctaHoBneHo B kopnyce K[?
1. 28 wr.
2. 50 wr.
3. 14 wr.
4. 112 wr.

12.HasoBuTe, 4eM OCyLLECTBNSAETCS YNNOTHEHME MaBHOro padbema peaktopa BBOP-
1000
1. YNNOTHEHNe C NOMOLLbIO TPEX NPYTKOBbIX HUKENEBbLIX NPOKIaAokK
2. YNNoTHEHUE C MOMOLLBIO ABYX HUKESEBLIX MPOKNagoK U TOPOBOro KoMneHcaTopa
3. YNNoTHeHne 3a cYeT KITMHOBUAHOW NPOKNanKku
4. YNnoTHeHMe C NOMOLLbIO ABYX MPYTKOBbIX HUKENEBbIX NPOKNaaokK

13.YKaxnte npu3Hakm OXXMBNEHUS, KOTOPbIE MOTYT NOSIBUTLCA Yy NOCTpagaBLLEro npu
NnpaBuUIbHbIX METOA4AaX OKa3aHns eMy NMOMOLLM.
1. YnyyweHue uBeTa NMua-po3oBbi OTTEHOK, NOSAABIEHUE CaMOCTOATENbHbIX
ObIXaHUN, ABUXKEHUN, CyXKeHUe 3pavuKkoB
2. lNosiBNeHne kanenek noTa Ha nuue NocTpagaBLUEro, yCuneHme Mbllle4YHOro ToHyca
3. PacwupeHune 3paykoB, N3MEHEHME LBETA NULA-ONeaHbIN OTTEHOK
4. CamocTtosiTenbHoe (hyHKLUMOHMPOBaHNE NoCTpagaBLLEro

14.Kakasi nomoLlpb AoSmKHa BbITb OKaszaHa NocTpagaBLUeMy NMpu OXorax ¢ HapyLeHneMm
LLeNTOCTHOCTM OXOrOBbIX Ny3bIpen?
1. O60XXEeHHbIN Y4aCTOK HaKpbITb CYXOW YUNCTOWN TKaHbIO, NPUSTOXUTb XosoAa
2. [MpoMbITb NEKAPCTBEHHBLIM PACTBOPOM, HANOXWTb BaTy N 3abUHTOBaTb
3. CmaszaTtb 060XCKeHbIN YHaCcTOK Teria Ma3bto OT OXXOroB
4. MNopctasuTb NoA CTpyto XonogHown soAbl Ha 10-15 MUHYT
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15.0npegennte, 4em oxnaxanaetcs Boga B bapbotakHom Bake
1. Boaon npomMexyTo4HOro KoOHTypa
2. TexHnyeckoun sogowu rpynnel "B"
3. TexHnyeckon sogon rpynnbl "A"
4. nctunnmposaHHOM BOLOMN

2) TectoBble 3agaHna 6e3 Bbibopa 0TBETOB
Nctopusa n metogonornsa gousmkm
Bonpocsl ¢ pa3BepHYTHIM 0TBETOM

1. /laiime onpedenenue noHAmMuUIO «<UCmMopus Quzuku)?

Otser:

Hctopust pusukm — npeaMer, U3ydaroniuii ICTOPUIO BOSHUKHOBEHUS U Pa3BUTHUS (HU3UKHU
KaK HayKH, KaK eIUHOTO [EJI0r0, KaK BOSHUKAIOIIETO OOIECTBEHHOTO SBJICHUS, 3aHUMAIOIIETO
Ba)XHOE MECTO B J)KU3HU OOIIECTBA, OTPAKAIOUIETO €ro HanboJjiee Nepea0Bbie B3IIISIBI U BO33PEHUS

Ha OKPY KAIOIIUI MUP U BBITOJHSIOMIETO CBOCOOPAa3HYIO POJIb ABUTATENs IIPOrpecca.

2. Pewuenue kaxux 3a0au npeononazaem Ucmopusn puzuxu?
Ortger:
Hctopus ¢pusnkn Kak u 1ro0ast HICTOPHS MPEINoaracT peeHne CISAYONINX 3a1ay:

4. Brisicnenue ucropuyeckux (pakToB JIsl BOCCTAHOBIICHUS XOAa Pa3BUTHUSA
HayKH.

5. AHanu3 ¢pakTHYeCcKoro Marepuasa Mo3BOJISIOIIUN pacKphITh X0/ Ipolecca
pa3BUTHS KaK HEOOXOAMMO 00YCIIOBIIEHHBIH.

6. YcTraHoBieHHE 0OLIMX 3aKOHOB Pa3BUTUS (PU3UKU.

3. /laiime onpedenenue nOHAMUIO «KMEMOO HAYKU»?
Ortger:
MeTon Hayku — 95TO BbIpaOOTaHHAs Hay4YHBIM COOOIECTBOM cOallaHCHPOBaHHAs
CUCTEMA HMIUPUYECKOTO U TEOPETUYECKOTO YpPOBHEW HCCIEAOBaHUsS, MO3BOJISIONIAS
oTepaloHaIbHO, OCIEA0BATEIbHO U TO3TANHO MOyYaTh U 00001IIaTh HOBOE HAYYHOE 3HAHUE

oT (paKTOB 710 3aKOHOB U TECOPHUH.

4. Kakue memoovl omnocam K ooujeHayuynvim?

OTtBeT:
K oOmenayynsiM MeTonaM omnepanusM, MpueMam, OpoueAypaM WIM TPOCTO METOAaM,

HCIIOJIB3YIOIIHUMCS Ha SMIHUPHUYCCKOM U TCOPETUYCCKOM YPOBHAX HAYYHOT'O HCCIICAOBAHUA,
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OTHOCAT: aOCTparupoBaHWE, OINpPEICICHUE, aHaIUu3 W CHHTE3, HHAYKIHIO M JETyKIIHUIO,

Kiaccu(UKAIMIO, aHAJIOTHIO, MOJICIMPOBaHKE, 0000IIeHUE, HAYYHOE OOBICHEHHE.

5% Onuwmwume memoo ananozuiiy?
OrtBerT:
Meton ananorui

MeTtoa NCnoIb30BaHUS AaHATIOTHI MOKHO CUATATh 3aKOHOMEPHOCTHIO Pa3BUTHS (PU3HKH.
HcTopus CBUAETEIBCTBYET O €M0 OTPOMHOM 3HAYEHHUH B IIOCTPOCHUM HOBBIX TEOPHI, HAUMHAS C
NIEPBbIX 1IAroB pa3BUTUsA (PU3MKH BIUIOTH 10 COBpeMeHHOCTU. Hampumep, Bcs reomeTpuyeckas
ONTHKAa CTPOWJIACH HA AHAJIIOTMM MEXJIY IIy4YKOM JICTAIIMX YACTHUI[ M CBETOBBIM JIydoM. B
OCHOBY BOJIHOBOW ONITHKHU ObILiIa MMOJIO’KEHA aHAJIOTUSI MEX/Ty CBETOBBHIMH BOJIHAMH W BOJHAMHU
Ha BOJE, a 3aT€M M BOJIHAMM B CIUIOUIHOW YNPYroil cpene. DIEKTPOCTaTUKAa U YUYEHHE O
MarHeTu3Me CTPOWINCH 110 aHAJIOTUU C TEOpHel IpaBUTALMOHHOrO moiisi. OOIIEen3BEeCTHO, YTO
IIpU IIOCTPOCHHUM KBAHTOBOM MexaHUKH Ae bpoins u IllpenuHrep ucnonap30Baid ONTHKO-
MEXaHUYECKYI0 aHAJIOTHI0, OTKPBITYIO elle ['amuiabToHOM. ['eii3eHOepr OTKpBITO MCIIOIb30Ball
AQHAJIOTHIO MEXJy KJIACCUYECKMM U KBaHTOBBIM paccMoTpeHueM. OauH U3 OCHOBaTenel
KBAaHTOBOM MeXaHMKHM Jlupak mucan: «...CyHIIeCTBYeT JOBOJIbHO OOLIMII METOJl KBAHTOBBIX
YCJIOBUHM, NMPUMEHHUMBIA K OYEHb LIMPOKOMY KJIAacCy AMHAMUYECKHX CHUCTEM - 3TO METOJ
KJIACCHYECKOM aHAJOTHU... MBI JIOJDKHBI OJKHJATh, YTO BAXKHBIE ITOHATUS KJIACCUYECKOMN
MEXaHUKU OyAyT COOTBETCTBOBATh Ba)KHBIM MOHSATHUSAM KBAaHTOBOM MEXaHUKH... B yacTHOCTH,
MOKHO HQJEAThCS TOJYYUTh KBAHTOBBIE YCJIOBHS, SIBISIIOIIMECS MPOCTBIM 0000IIEHUEM

KJIaCCUYCCKOI'0 3aKOHAa, COrJlaCHO KOTOPOMY BCC TUHAMUYCCKHUE TICPEMCHHBIC KOMMYTUPYIOT.

6*. Onuwiume «memoo MOOeUPOBAHUA)
Otser:
Metoa MoaenupoBaHUs

OH mupoko mpuMeHsvicsl B (U3MKE ¢ Haydajda ee BO3HHKHOBEeHHsS. OJHAKO MOHSTHE
MOJIEJIA M XapaKkTep MPUMEHSEMBIX THIIOB MOJee N3MEHIUCh BMECTE C Pa3BUTHEM (PHU3HKH.
C M3BECTHOH YCIOBHOCTBIO BBIJIENAIOT YETHIpE THMA (UIUUYECKUX MOJIENIEH: MaKpOMOJENH,
MHKPOMOJIEJIN, MaTEMAaTUYECKHUE UM 3HAKOBBIE MOJIENIN, KBAHTOBBIE MoJieau. Makpomoens —
3TO YNPOUICHHBIH aOCTpaKTHBIM 00pa3 MakpooObeKTa: MaTepuajbHas TOUYKa, TBEPAOE TEJoO,
ujeanbHas >KMJIKOCTb, MaT€MaTH4YECKHI MasATHUK. MHUKpOMOJENb — 3TO MOJEIH, B OCHOBE

KOTOPLBIX JICKUT TMPCACTABJIICHUC O CYHICCTBOBAHUU HeHa6HIO,Z[aCMLIX HCMMOCPCACTBCHHO
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cyOcrannmii i o0beKkToB. B Knaccumueckoit ¢u3mke 3TO ObUIM aTOMBI, MOJICKYJIBI, d(UPBI U
ap. Cunraercs, 4to 6€3 MOAETBHBIX MpeICTaBIeHUHE dupa MakcBei1 He cMOTr Obl IPUATH K
TEOPHH 3JICKTPOMATHUTHOTO 1OJIs. MaTeMaTHuecKasi WM 3HaKOBasi MOJIENb. DTO N300paKeHUS
CTPYKTYpPbl ~ 3JIEKTPOMAarHUTHOTO TIOJII C IOMOIIBIO CHUCTEMbl CHJIOBBIX JIMHMH U
SKBUIIOTEHIMAJIBHBIX ~ IOBEPXHOCTEH; TIpaduKy, BbIPAXKAIOLIME 3aBUCUMOCTH  MEXIY
¢u3NYEeCKUMU BETMYMHAMHM, HAIPUMEpP, MPEACTABISIONUE aarnadaTUYeckuii mporecc; odpa3
TOYKU B (pa30BOM MPOCTPaAHCTBE, MPEJCTABISAIONINI HAarpeToe Teso U ap. KBaHTOBBIE MOAETH.
KBanToBass Mojenp gaeT o0pa3 KBAaHTOBOTO MHKPOOOBEKTa, TaK € KaK MHUKPOMOJIENb
IpEJCTaBIseT 00pa3 MUKpOOOBEKTa B Kiaccuueckod (usuke. OIHAKO IMOCKOJIBKY OOBEKT
o0yiajjaeT KBaHTOBBIMH CBOMCTBAMHU €ro IENbHBIA 00pa3 MOCTPOHUTH HENb3sl, MOKHO TOJIBKO
OJHY W3 CTOPOH KBAaHTOBOTO MHKpooOBekTa. IIpocredimmii mpumep — a3mekTpoH. B omHOoM
cllyyae — 3TO MaTepualibHasi TOUYKa C 3apsI0M, B JPyroM — HEIPEPHIBHO pacIipeieIeHHOE MOJIe.

9T0 He IpOCTO pPa3HbIC MOJCIU OJHOIO 06T>CKTa, a MOJCJIM, B3AaMMHO HCKIIFOHAOHIUE APYyr

Aapyra.

7. Ilepeuucnume nayunvle wiKoavl anmuunocmu?
Otser:

. Munerckas mkona (VI Bex 10 H.9)

. llIxomna [Mudaropa (ok. 570 — 497 rr. 10 H.3.)

. Dneiickas mkona (VI-V BB. 10 H.9)

. Y4eHue iopajlucToB

1
2
3
4
5. Yuenue atomuctoB (V-1V BekoB /10 H. 3)
6. Coduiickas mkona (2-s mosoBuHa V — 1-1 mojosuHa [V Beka)

7. Yuenne Cokpara 1 cokpatuueckue mkoisl (469 — 399 rr. 1o H.3.)
8. Ilnaron u ero Axkanemus (427 — 347 rr. 10 H.3.)

9. Yuenue Apuctorens (384 roxg 1o H. 3.)

10. Dmukypensm (306 rox 1o H. 3.)

11. Ikona ckentuxoB (IV Bek 10 H.3.)

12. Ulkona crouxos (IV Bek a0 H. 3. — I Bek H. 3.)

8. Kmo obocnoean zeouenmpuueckyro cucmemy mupa?
Ortser:

IITonemen.

9. B kakom 200y u Kem énepevie Ovlia onposepeHyma 2eoyenmpuieckasn cucmem mupa?

OTtBeT:
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['eonienTprueckasi cicTeM MHpa BriepBbIe OblIa onpoBeprayTa B 1543 roay Hukomaem

KonepHukom.

10. Kmo cuumaemcsa ocnoeamenem cospemeHnou usuxu?
Orger:

Otuom ocHoBaTeneM coBpeMeHHOH ¢u3uku cuutaercs ['. [Namuneit (1564—-1642 rr.).

11. B kaxkom 200y e6viwen 6 ceem ocHogonoaazawwunu mpyo H. Hviomona
«MamemamuuecKkue HA4a1a HAMYPAIbLHOU unocopuuy u YUMo 6 Hem co0epI Hcanrocy?

Ortser:

B 1687 Bbiien B cBer ocHoBononararoumii Tpya M. Heiotona «MartemaTuueckue Havaia
HaTypaslibHON (uiocodun», comepKaliuii OCHOBHBIC MOHSATHS U AaKCHOMATHUKY MEXaHUKH, B
YACTHOCTH MpEJCTaBieHUss 00 aOCONIOTHOM MPOCTPAHCTBE M aOCOJIIOTHOM BPEMEHH, TOHATHE
COCTOSIHUSI, MAacChl, 3aKOH IPONOPLHOHAIBHOCTH CHJIBI YCKOPEHUI0 U 3aKOH BCEMHUPHOIO

TATOTCHUS.

12%* Ymo npeocmasnsem cooou «/leiioenckaa oanxka»?

Ortger:

JleiineHckas OaHKa — ATO MEPBBIH B CBOEM pOJIE ANEKTPUUYECKUN KOHAEHCATOp, KOTOPHIH
HOSIBUJICSI Ha CBET OJylarojapsi cTapaHusIM HEMEIKMX M TOJUTaHACKMX YdeHbIX. B 1745 rony
nogo0Hyto 6aHky cmactepui DBanba ['eopr ¢on Kineiict. YUepes ron mogobHoe ycTpoicTBO, HO €
HEKOTOPHIMU  OTJIMUMSIMH, co31ali B JleHaeHCKOM yHUBEpPCUTETE. OTUM  YCTPOWCTBOM
3amHTepecoBasics ab6at Home 3 dpannyu, KOTOPHIM MPOJAEMOHCTPUPOBAI €r0 KOpoIto. MiMeHHO
Onmarojapst JEMOHCTpALlMM IepBasg KOHCTPYKLHUS 3JIEKTPHUUECKOro KOHJEHcaTopa MOoJy4yuiia
Ha3BaHue Oanka u3 JleigeHa.

Jlo u3o0pereHuss 3TOM OaHKM YYeHbIE BbIpAOATHIBAIM DJIEKTPUUECTBO C IOMOUIBIO
JTURJIEKTPUKOB B BHUJE CTEKJAa WIM SIHTaps, a TakXke 3JEeKTPOCTaTHYEeCKUX reHepaTopoB. Kieiict
peLI MPOBECTH SKCIEPUMEHT, 3apsAAMB AJIEKTPUUYECKUM 3apsiioM BOJLy B OaHKE MOCPEICTBOM
IITBIPS. U3 JKene3a. B To ke Bpemsi OaHka HaxoAujach Ha MeTaMueckoi Tapenke. Ilposens

OIIBIThI, OH IIOHAJI, YTO B Oanke KOHACHCUPYCETCHA 3J'IGKTpI/I‘IeCKI/II\/'I TOK.

13* Oowan xapakmepucmuxa guzuxku XX eexa?

Ortser:

B nauane XX Beka Qpu3uKa CTONKHYJACh C CEPbE3HBIMU NMPOOIEMaMU — Hadyalld BOSHHUKATh
MPOTHBOPEUHS MEKAY CTAPhIMUA MOJICIISIMUA U OTIBITHBIMHU JaHHBIMHU. Tak, HarpuMep, HaOII0JAINCh

IMPOTHUBOPECUUA MCKIAY KJTACCUYECKOM MEXaHWKOH M BHCKTPOJIPIHaMI/IKOﬁ IIPpU MONBITKAX U3MEPHUTH
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CKOPOCTb CBETa — BBIICHWIOCH, YTO OHA HE 3aBUCUT OT CUCTEMBbI OTCUETA. PU3HKA TOTO BPEMEHHU
TaKke ObUIa HeCrocoOHa ONmucaTh HEKOTOphIe d(H(HEKTH MUKPOMHpPA, TAKHE KaK aTOMHBIE CIIEKTPHI
usnydeHudl, ¢GorodddexT, HIHEPreTHUecKoe pPaBHOBECHE JJICKTPOMATHHUTHOTO W3IyYeHUS U
BEIIECTBa, CHEKTp U3MydyeHuss alcomoTHO uyépHoro Ttena. JIBwkeHue Mepkypus He
COOTBETCTBOBAJIO HBIOTOHOBCKOM TEOPUHM TATOTEHUS; HE OBLIO HaWACHO peleHUus M s
«TPaBUTAIIMOHHOTO Mapagokcay. HakoHel, HOBbIEC sIBIEHUS, OOHAPYKEHHbIE Ha PyOeKe BEKOB —
PaIMOaKTUBHOCTD, AJIEKTPOH, PEHTT€HOBCKHE JIy4Yd — HE OBUIM TEOPETHUYECKH OOBSICHEHBL. «ITO
LEJIbIA MU, O CYIIECTBOBAHUHM KOTOPOTO HUKTO HE MOA03peBa», 3asBui Ilyankape B 1900 roay, u
JUIsI IOHUMAaHKsI HOBOTO MHpa TTOHA00MJICS CYIIECTBEHHBIHN MepecMOTp cTapor (PHU3HUKH.

Emé omHoli BaxHOH 0COOEHHOCTHIO (M3MKKM XX BEKa CTaJO paclIMpeHHe MOHUMAaHUS
€IMHCTBA MPUPOAHBIX cW. Yxke B XIX Beke MOABUIOCh YHUBEPCAIBHOE IMOHSITHUE SHEPrUH, a
MakcBesut 00beIUHIIT ONTHKY, JIEKTPHUUECTBO U MarHetusM. B XX Beke 0OHapyKUITUCH TITyOOKHe
CBS3M TMPOCTPAHCTBA M BPEMEHH, BEIIECTBA W W3NyuyeHHUs (YaCTUIBl U BOJIHBI), TPAaBUTALUU U
T€OMETPUM, MACChl M SHEPTMH U MHOTHE JIPyrue B3auMOOTHOIIEHHS. [logBMIOCH HEMano HOBBIX
pa3nenoB (QHU3MKH — TEOpUs OTHOCHTEIBHOCTH, KBAHTOBAas MEXaHWKA, aTOMHas (u3MKa,

QJICKTPOHHUKA, adpPOJWHAMHKa, paﬂHoq)HSHKa, (bPISI/IKa I1J1a3MBbI, aCTp0(1)I/ISI/IKa, KOCMOJIOTUsid H

TIpyTHe.

14*, Cxema nepeoamuuxa I'epua (Uckposoit nepedamuux)?

Ortser:

B 1888—1889 romax I'enpux I'ep1 skcriepuMeHTaNBHO MOATBEPAWII TeOpUIO0 MakcBesuia o
CYILLIECTBOBAHUH 3JI€KTPOMArHUTHBIX BOJIH. J{J1s1 3TOro UM ObUIM CKOHCTPYHPOBAHbI EPEIATUHK,
BKJIIOUAIOLIUI B ce0s1 MCTOYHUK MUTaHUSI IOCTOSIHHOTO TOKA, KaTyliKy Pymkopda u aHTeHHy
HaIlpaBJIEHHOTO JAEHCTBUS — CUMMETPHUYHBIA BUOPATOP, a TAaKXkKe MPOCTEHIINI MPUEMHUK —
PaMOYHYIO aHTEHHY C MaJIbIM HCKPOBBIM ITPOMEKYTKOM, BBITOTHABIINM (YHKIIUU HHIUKATOPA

(merexkTopa) BOJIH'

Reciever

®

Spark Gap transmitter

15. Kmo npeonoscun mepmun «31eKmpomn»?

OTtBerT::
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CtoyHU TIpeIoKuII TEPMHH «3JeKTpoH» (1874 rom).

dun3rka saepHbIX peakTopoB

1.

Ckonbko HeobxoamMmo AobbITe NPUPOAHONO ypaHa, YTodbl nonyynTs 1 T
oboralleHHoro ypaHa ¢ oboratieHnem 2 % npu cogepkaHum B 0TBanbHOM TOMfMBe
ypaHa 0,25 %?
OtBeT: CoOTHOLWEHME MeXay Maccamu NpUPOAHOro ypaHa u oboralieHHoro
nMmeet BUA;
o6 XX

m, =m), —_ rae x,,. - CoOepXaHue OTBarbHOro ypaHa, x, - UCXOOHOe
xo_xome
cogepXaHve ypaHa-253 B NpuUpoOdHOM ypaHe, x - oboraweHue ypaHa. Torga
2-0,2
m, :1L:1,63 T.
0,71-0,25

Cxonbko BbiropaeT 23°U 1 23°Pu npu nonyyexHun 1,2 MBT * cyT aHeprumn B SaepHOM
peakTope Ha TeNNoBbIX HENTPOHaX?

OteeT: Mpu geneHun opHoro agpa 23°U unu 23°Pu BbioenseTca aHeprus
npumepHo 200 MaB=3,7-10* MBt-cyr, To Ana nonydyeHnss 1 MBT-cyT HYXHO
pas3nennTb 2,7-10* a0ep, a okedb B (1+a) pas, rae a - OTHOLIEHME CevYeHUn
pagvaLMoOHHOro 3axBaTa HEWTPOHOB M JeneHus. Torga macca [gensuierocs
HYKNMga pasHa 2,7-1021(1+a)A/NA r. [MoactaBnAs 3Ha4YeHUss MaccoBoro Ymcrna A4
m a=0,17 ana 2°U un «=0,42 gna 2°Pu, nonyyaem 1,23 r ypaHa n 1,52 r
MAYTOHUS.

. Kakoe konuyectso 2%°U pasaenutca n npespatutca B 238U 3a 1 rog paboThl

SAOEPHOro peakTopa Ha TennoBbIX HEMTPOHaX Ha MowHocTn 150 MBT?
OtBet: 3a oguvH rog paboTel Ha MowHoctn 150 MBT pasgenutcsa
m,,, =1,05-150-365=57,7 xr **U. Konnuectso BbIFOPEBLLErO u

m,,, =1,05-(1+0,17)-150-365 = 67,2 xr **U. B pesynbTaTe paAvaLMOHHOIO 3axsaTa

B 236U npespaTtutcsa 67,2-57,7 = 9,7 kr
AnepHblii peakTop Ha TeNNoBbIX HEWTPOHaxX BbipaboTan 2*10° MBT*4 Ha MOLLHOCTY
50 MBT. OnpeaenuTb CKOPOCTb BbIrOPaHUS ypaHa 3a equHuLY BPEMEHN.

OtBeT: ApepHbin peakTop pabotan B TedeHme t=Q/N=40004. 3a 370

Bpems Bbiropeno m__ =1,23-2-10°/24=10,2 kxr ypaHa. CKOpPOCTb BbIropaHusa npwu

6ble

paboTe Ha cTauMoHapHOM MOLLHOCTW paBHa m,,, /t =2,551/14=0,71 mr/c

AnepHbl peakTop € nepBoHaYanbHoOM 3arpy3kon 3 T ypaHa, oboraweHHoro ao 2 %
235, BbipaboTan 4,1*10° MBT*4. OnpeaenuTb rnyGuHy BbiropaHus ypaHa.
OteeT: m,_ =0,051-4,1-10°=21«r, rge 0,051 npeacTaBnaeT YyAenbHbIN

pacxog Tonnuea. CnegosaTenbHO, rnybuHa BbiropaHna no ypaHy pasHa z=21/3=7
kr/T. lNMpwn 3arpyske 3 T ypaHa c oboraweHnem 2% macca genswierocs msortona
coctaBnser 0,02-3-10°=60kr. Takum o6pasom, rny6uHa BbiropaHus z0
coctaBnset 35%.
OnpepgenuTtb rnyouHy BbiropaHunsa Tonnuea B BBOP-440 3a 300 adh.cyTok paboTbl
Npu HadanbHou 3arpyske 23°U 1028 kr (Bcero Tonnvea 42 TOHH)

OtBeT: Macca Bbiropeswero TonnmeBa m, . =1,23-1375-300=507,38 kr,

rmybuHa  BbiropaHms  ypaHa z=  507,38/42 = 12,08 «kr [/ T,
z0=m,, / my,,s =507,38/1028 = 0,49 =49%

8ble
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OueHunTb yaenbHbIN pacxoa SAEpHOro TonnmMBea B TOMAMBHOM LIMKIE Npu
OAHOKpPATHOM MCMNOSb30BaHUKN 0BOoraLeHHOro ypaHa B saepHbIX peaktopax Tuna
BB3P npu HavyanbHOM oboraiieHnn 3%, ecnv B oTBane oboratutensHOro
npowussogcTea 0,25%, B npupogHom ypaHe 0,71%, cpeHasa rnybuHa BblropaHus
ypaHa 30 MBt*cyt/kr, KN4 ASC 30%
OTBeT: YaenbHbI pacxon a4epHoro Tonnvea
1 x—x r 0 Nt MBrt-cyr

= oms ,B= = , rae B - rnybuHa
v 24Bn x,—x,,, kKBrxu m m T y

monauea monauea

BblropaHusa, n - KMN[ ycrtaHoBku, x,. - COAEpXaHue OTBalbHOroO ypaHa, x, -

NCXOQHOE cofepXaHue ypaHa-253 B npupoaHOM ypaHe, x - oboraiieHue ypaHa.
g = 1 3,0-0,25 r _98.10° r ~ 670 r
24-30-0,30,71-0,25 xBtxu MBT*xyg MBTxy
Kakoii npoueHT 238U moxeT BbITb MCMOMb3oBaH B NPUPOAHOM ypaHe npu patoTe
SOEepHOro peakropa Ha TensoBbIX HENTPOHaX, MMetoLero K03 UUNEHT
BocnpowuseoacTea 0,87
U-235

OtBeT: [lpn BblIrOpaHUN m Kr obpasyeTcss NNYTOHUW, Maccow

8ble

m 2 = KB-m. **, KB - KO3(ppMLMEHT BOCNPOU3BOACTBA, KOTOPLIN Bbiropas Aaet

8bl, 6ble

KB*>-mY 7 nnyTonusa u T1.4. Mpn coBMecTHOM BbiropaHum 23°U u 23°Pu cymmapHo

8ble

U-235

. - - M, -
BbiropaeT m"V =m" * +KB-m" * + KB* - m" > +...=—== _ =5,V N3 aTOro
6ble 8ble 6ble 68ble 1_ KB 6ble
BbIrOPEBLLEro TOnnuea Ha BTOpUYHOE npuxoamTcs
KB
Pu Pu—239,U-235 U-235 _ U-235 _ U-235
m,, =m,, L dm,, . Ecnn  npegnonoxutb,  4tO

BbiropaeT Becb 23°U, cogepxkallmiics B NpUpoaHOM ypaHe B konuyectse 0,7%, To
npu 3ToM wucnonb3yetca Takke 238U (nocne npespaileHua ero B 23°Pu) B
konndectee 4-0,7% =2,8%. Takum obpasom, moxeT ObiTb ucnonb3oBaHo 0,7%
235 1 2,8% 238U

B peakTope-pasmHoxuTene, nmetoem KoacdpuumneHT sBocnpomssoacTea 1,5,
3arpyxeHHoe TONnMBO Maccon m, BbiropaeT 3a 5 net. Yemy paBeH rogoBom

npupocT Tonnuea?

OTBeT: HakonneHne BTOPUYHOrO TonnmMBa 3a S neT  cocTtasnser
m=KB-m,=1,5m,. Mpupoct 3a 5 ner paBeH
m—m, KB-m,

= ™ _kB_1-= 0,5=150%, 4to coctaBnsieT 50/5=10% B roa
m, m,

10.Ckonbko 23°Pu o6pasyeTca 3a rog pabotsl ASC, nmetoLlein KoaddULIMeHT

11.

BocnpowussoacTea 0,67

OTtBeT: U3 TabnnyHbIX faHHbIX M3BECTHO, YTO yAENbHbIA pacxon NepBUYHOMO
Tonnmea Ha AJ3C paseH 0,18 r/(MBT*4), TO ectb Ha 1 MBT*4 nony4yaemou
anekTpuyeckon aHeprum obpasyetca 0,18:239/235=0,11t 23°Pu, yto 3a rog
pabotbl AQC gact maccy nnytoHusa 23°Pu, pasHyto 0,11*500*7000 = 385 kr, npu
yyeTe, yto ASC pabotaeT 7000 yacos 3a rog.
BbICTpbIN AAepHbIN peakTop C NAYyTOHWEBLIM LIMKIIOM UMeeT KO3(pULUneHT
BocnpoussoacTea 1,5, anekrtpuyeckasa mowHocts 1000 MBT, KN4 40% v pabotaet
B TeueHune roga 7000 4. CkonbKo NNyTOHNA HapabaTbiBaeT S4EepPHbIA peakTop 3a
ron?

OtBeT: TennoBass MOLLHOCTb siAepHoro peaktopa N =1000/0,4=2500 MBrT.

OHeprosbipaboTka 3a rogq O =2500-7000=17,5-10° MBt-u/r, Macca BbIrOpeBLLEro
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Tonnmea m__ =0,063-17,5-10° =1650 kr/ron. Takum 06pa3om, AOMNOMHUTENbHAasA

HapaboTka Hosoro Tonnmea 1650 — 1100 = 550 «r.
12.40epHbii peakTop HapaboTtan 50000 MBT*y. Ckonbko LwinakoB (6e3 yyeTa 236U)
HaKOMUIOCb B aKTUBHOW 30HE?
OteeT: m,, =1,05-5-10*/24=2,2 xr
13.0U€eHNTb OTHOCUTENBHYIO NOTEPK0 HEMTPOHOB B LUNakax Ans YeTblpex SAepHbIX
peakToOpOoB C Pa3fiMyHbIM CNEKTPOM HENTPOHOB nocre aenennsa 10% Tonnuea.
OHeprus HeMTPOHOB, NPOM3BOAALLUMX AeneHune, paBHa 0,025 aB. OTHoLweHne

mon

ceyeHund norsioweHmns HeVITpOHOB B TOrimBe 1 B LWJT1akax ﬁ =14,5, OTHOLlEeHne
o

p
CeYyeHu pagnaumMoHHOro 3axeaTa HEMTPOHOB K CEYEHUIO AeneHna saep Tonnmea
a=0,17

OtBerT: lNockonbKy nNpu geneHun Kaxaporo sigpa obpasyeTtcsa B cpeaHeM aBa
ockornka, To nocne genexnvs 0,1N,  smep/cM’ KOHLUEHTpauus LinakoB OygeT B 2

mon

pasa Gonble 2-0,1N, —sanep/cm’. [pyU NNOTHOCTM NOTOKa HEWTPOHOB @ B LUMAKax
OygeT nornowarbca
93 3
®s“N,, =Do,"-2-0,IN,,, HeI/ITp/(CM 'c), a B TonnuBe, KOHLEHTpauus

KoToporo ymeHbwntca Ha 10%, 6yaet nornowartsca ®o"0,9N,

mon

HeiiTp/ (CM3 -c) :
OTHocuTenbHas notepsd He|7ITpOHOB B LWJ1aKax CoOCTaBUT

®c“'N,, 1 1
= = ) Nogctasngas
doN,, +Dc"0,9N,,, o 6;'.'””
149 149(1+a)—
26(1 2Gum

YncreHHble 3HavyeHus, nonyydnm 0,9%

14.0OU€eHUTb OTHOCUTENBHYH MNOTEPID HENTPOHOB B LUMaKax Ansg 4epHoro peakropa Ha
HenTpoHax nocne genexust 10% Tonnmea. AHepPrna HEMTPOHOB, NPOU3BOOALLNX
aenexuve, pasHa 10 kaB. OTHoLWeEHWe cevyeHust NornoLweHns HEMTPOHOB B TOMNSIMBE

mon

N B LWNakax —— =7,8, OTHOLLEHNE CeYEeHUI PaaMaLMOHHOTO 3axBaTa HeTPOHOB K

204

a
CceyeHuro aenexnuva agep tonnmea « = 0,35
OtBerT: lNockonbKy nNpu geneHun Kaxagoro sigpa obpasyeTtca B cpedHeM ABa
ockorka, To nocne geneHva 0,1N  sgep/cM® KOHLEHTpauus LWnakos OyageT B 2

mon

pasa Gonble 2-0,1N, —sanep/cm’. [py NNOTHOCTM NOTOKa HEWTPOHOB @ B LUMAKax
OygeT nornowarTbcs
93 3
®s“N, =Do,"-2-0,IN HeI/ITp/(CM 'c), a B TonnuBe, KOHLEHTpauus

mon

KoToporo ymeHbwmntca Ha 10%, 6yaet nornowarsca ®o*"0,9N,,, He#Tp/ (CM3-C).

OTHocuTENbHas norep4d HeI7ITpOHOB B LWJ1aKax CoOCTaBUT

®o,"N,, __ 1 _ MoacTasnss
OGN, +Dc""0,9N, o o
1490 149(1+a)—
20} 200"

a

YMCNEHHbIE 3Ha4YeHusd, nonyyum 1,1%

15.0U€eHNTb OTHOCUTENBHYIO NOTEPK HEMTPOHOB B LUNAaKax Ans S4epHOro peakropa Ha
HenTpoHax nocne genexHmsa 10% tonnuea. QHepPrus HEMTPOHOB, NMPOM3BOAALLNX
aenexuve, pasHa 1 MaB. OTHoLWeHWe ceveHns NornoLweHns HEMTPOHOB B TONNMBE U



236

mon

B LUMaKax ﬁ =14,4 , OTHOLLUEHNE CEeYEHUI paaMaLMOHHOIo 3axBaTa HEUTPOHOB K
o

a
ceyeHuo aenenua agep tonnmea a =0,08
OtBeT: NockonbKy Npu geneHun Kaxaoro sapa obpasyeTca B cpedHem aBa
ockornka, To nocne genexwvst 0,1N,  sanep/cM’ KOHUEHTpauusi wwnakoB OygeT B 2

mon
pasa 6onble 2-0,1N, —sanep/cm’. [py NNOTHOCTM NOTOKa HEWTPOHOB @ B LUMaKax
OGygeT nornowaTbes
win wiin
®c“N, =D5"“-2-0,IN,

; HeﬁTp/(CM3-c), a B TOMNMMBE, KOHLEHTPaLWS
koToporo ymeHblumntcs Ha 10%, 6yaet nornowartbes ®o”"0,9N, , Heittp/ (CM3-C).

OTHocUKTENbHasi NOTEePsi HEUTPOHOB B LUTAKax COCTaBUT
DN, 1 1

DN _+Dc"0,9N mon o Moacrasnsas
e e 1+9(1+ar) 2
wan )
20 20"

YUCNeHHble 3HaveHnd, nonyyum 0,7%

16.C KaKol CKOpPOCTbIO pasneTalTcs B MOMEHT AeneHns ockonku 23U npu
CUMMETPUYHOM AeNneHnn?
OtBeT: Bygem cumTaTh, YTO BCA SHEprus, Bblaensemas B aeneHumn aapa 23°U,
paBHas 200 MaB, pacnpegenserca mexagy ockonkaMmu ¢ MaccoBbIiM Yncnom A=118,
MOPOBHY. CkopocTb ocKorka paBHa

U:\/2E :C\/ 2E2 :3-108M/C wzl,27108M/C
Am Amc 118-940M»B

17.CKONbKO HYXXHO pasaenuTb 235U, yToGbl NONY4YNTb SHEPTUIO, COOTBETCTBYHOLLYO 1 T
BewlecTBa?

Otser: OHeprus, COOTBETCTBYIOLLAA 1 r BellecTBa paBHa
E=mc*=9-10" Joic =56,2-10° M>B . YunTbiBas, 4To Npu [OefneHun OOHOro sapa
ypaHa BblaendaeTcsa aHeprus npumepHo B 200 MaB, MOXHO HaWTu 4uicno agep

~56,2-10%
200

ypaHa N, =28,1-10” snep), macca

28,1-10%

my = Ny [N, My = =2 =235 =1100 =1, 1 xr

18.Ckonbko anbda-pacnanos npoucxoaut B 14 B 1 1 238U? Mepuoa nonypacnaaa no
OTHOLLEHUIO K anbda pacnagy 4,5 mnpg ner,
OTtBeT: 4,6.1010
19.0npegennTb KONMYECTBO AeNEHN 1 nornoweHnn 6e3 geneHna 3a 1 c B
pa3mHoxatolLen cpene ¢ 2%°U, raoe NNoTHOCTb TennoBbIX HENTPOHOB paBHa 10°
HenTp/cm3, a KoHueHTpaumsa Tonnmnea 5*10'8 agep/cm3? CeueHne genexuns agep
235 paBHO 582 6H, ceveHue pagmaumoHHoro 3axsaTta 101 6H
OtBeT: CKOpOCTb TENMNOBbIX HEWTPOHOB COCTABMSET U= 2,2-10° cwmlc,
KONMMYECTBO AeneHui onpegensieTcs Kak
nvo N, =10°-2,2-10°-582-107*-5-10" = 6,4-10" aen/(c*cmd). KonunyecTso

nornowieHnin 6e3 genexus 23°U pasHo 1,1-10° norn/(c*cm®)

20.B aKkTMBHYIO 30HY A1€pHOro peakTopa B rOMOreHHOWM cMecu 3arpyxeHbl 235U u
samegnuTens °Be. OTHoLLEHWe Yucna saep ypaHa k 6epunnuio coctasnset 0,4 %.
Onpenenntb OTHOLLIEHWE Macc TONNnBa 1 3ameanuTens.

OtBeT: [N BeLleCTB B rOMOreHHON CMeCcu KOnmn4ecTBo aaep
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N :%% N, - uncno Asoragpo. OTHoWeHMe Macc ypaHa K 6epunnuio
cocrasnr 2= Mo A _ g 004233 0 104=10,4%
mBe Be ABe 9

21.4ApepHbin peakTop pabotaeTt Ha mowHocT 5 MBT. NoTepsa HENTPOHOB B
pesynbTate nornoweHus 6e3 geneHmsa cocrtaenseT 45 %. CKONbKO HENTPOHOB
BblfnieTaeT 3a npeaenbl akTMBHOW 30HbI?

OtBeT: M3 kaxgbiX NpyMepHO 2,5 HENTPOHOB, pOXAAlLWUXCA Npu AefeHun
anpa ypaHa, OOMH pacxodyeTcsl Ha nojgepxaHue LenHon sOepHOn peakuuu:
0,45-2,5=1,1 - nornowaetca 6e3 genexua n 2,5 — (1,0+1,1)=0,4 HelTpOHa, TO €CTb
16 % BbINeTaeT 13 akTMBHOW 30HbI. [1pn paboTe 9aepHOro peaktopa Ha MOLLHOCTM
5 MBT npoucxogut 3,1-10°-5-10° =1,6-10" pen/c, Tak kak 1 kBT cooTBeTcTBYyeT

3,1-10" pen/c. CnepoBaTenbHO n3 aKTUBHOMN 30HbI BbleTaeTt
1,6-10'7-0,4=6,4-10" HenTp / C.

22.Ha cKonbKO NpOLEHTOB YBENUYMBAETCS KONMMYECTBO AeNEHUsS B KaXX40M
oyepeaHOM NoKonieHnn Npu peaktneHocTn +0.0037?
OTtBeT: Ha 0,3 %
23.0npenenvTtb Bo3pacT HENTPOHOB B SAE€PHOM peakTope C rpadoMToBbLIM
3amegnutenem npu aHeprum HentpoHos 10 aB.
OtBeT: 14 c™m
24.0npenenntb KO3 MOULNMEHT Pa3MHOXEHUS KPUTUYECKOTO SAEPHOro peakTopa Ha
TENnoBbIX HENTPOHAX, BEPOSATHOCTb YTEYKM HEMTPOHOB U3 KOTOPOro paBHa 5 %
OTBeT: 1,0526

25.MnoTHOCTbL HeNTPOHOB ¢ aHeprueit 0,025 aB pasHa 10° HeiTp/cm3, a ¢ aHeprueit
1 kaB paBHa 103 HenTp/cm3. MNOTHOCTL NOTOKA KakUX HEMTPOHOB GoMbLLE 1 BO
CKOSbKO pa3?
OtBerT: [NOTHOCTbL NOTOKA HEMTPOHOB @ = nv, TAE CKOPOCTb HEUTPOHOB paBHa

2E . D n |E
v=,/— . OTHOLLEHME NNOTHOCTUN NOTOKa HENTPOHOB —L =L (=L =(,5.
m ®, n,\E

2

dunsnyeckme OCHOBbI S0EPHON SHEPTETUKN

1. YTO Takoe AepHbLIN peakTop U Kakue 3fieMeHTbl OH BKIoYaeT?
AnepHbIM peakTopoM HasbiBaeTCs YCTPOMCTBO, B KOTOPOM MOXET NPOUCXOANUTb
camonoagepKuBatoLLasics saepHas LenHasa peakums geneHns aaep TSKENbIX 9N1eMeHTOB
nog AenCTBMEM HENTPOHOB.
JTiobon sspepHbI peakTop BKNOYaeT B cebsi NATb OCHOBHbIX 3N1IEMEHTOB: a) AensLWerocs
BewlecTBa; 0) 3amennurens ObICTPbIX HEUTPOHOB; B) OTpaxaTens HEUTPOHOB; I') CUCTEMbI
oxnaxgeHus; o) cuctem 6e3onacHOCTU U perynmpoBaHus.

2. Mo KakuMm npusHakam Knaccuduumpyrotca aaepHblie peakTopbl?
Knaccudurkaumio aaepHbIX peakTopoB MOXHO MPOBECTU No pagy npusHakos. 1. Mo
Xapaktepy mcnosnb3oBaHus. 2. o cnektpy HenTpoHoB. 3. 1o pasmeLleHnto Tonnmea. 4.
Mo Bugy Tonnmea. 5. Mo cTteneHn oboraweHus. 6. Mo xummyeckomy coctasy. 7. o Bugy
TennoHocutens. 8. MNo pogy sameanutens. 9. Mo koHcTpykumn. 10.Mo cnocoby reHepauum
napa. 11.Knaccudpumkauna MAIATO.



238

3. HasoBuTe No KaKMM Npu3HaKamMm aTOMHbIe PpeaKToOpbl Ha TENJTIOBbIX HENTPOHAX
pa3nuyaroTca mexay cobom u npuBeaunTe Krnaccudukaumio AaHHbIX
peakTOpOB C yKa3zaHMeM 3amMeanuTerien U TeNSIOHOCUTESNEN.

ATOMHbIE peakTopbl Ha TEMOBbIX HENTPOHAX pasnuyarTca Mexay cobon rnaBHbIM
obpa3om no ABYM NpusHakam: Kakme BelecTBa UCNOMb3yHTCA B Ka4ecTBe 3amennurens
HENTPOHOB, U Kakne B Ka4eCTBE TEMNIOHOCUTENS, C MOMOLLbIO KOTOPOro NPONU3BOAUTCS
OTBOA Tenna nu3 akTMBHOW 30HbI peakTopa: 1) Bogo-BoAsiHble C 0O6bIMHOM BOAOW B
KayecTBe 3amMeanuTenst n TeENNoHocUTenNs; 2) rpadunTto-BoAHbIE C BOASHBIM
TennoHocuTenem v rpacouUToBbIM 3ameanurenem; 3) TSXKENOBOAHbIE C BOASAHbBIM
TENMOHOCUTENEM U TSHKENOW BOLOW B KayecTBe 3amennurens; 4) rpadpputo-rasosble ¢
rasoBbIM TENMOHOCUTENEM U rpadoUTOBLIM 3aMeanuTenemMm.

4. Yto Takoe TBIJI n kakue K HUM NPeabLABNAIOT TEXHUYECKMe TpeboBaHuA?
Tennosbigenaowme anemeHTbl (TB3J1bI) npeactasnsoT cobon 6510ku M3 gensiwerocs
MaTepuana, 3aknio4eHHble B repMeTnyeckyto 060504ky, cnabo nornoLuarLLyo HEUTPOHbI.
3a cyeT aHepruv aeneHns TennoBbIAENAIOLWNE NIEMEHTbI Pa3orpeBaoTCH U OTpaxatoT
SHEPruo TENMOHOCUTENMID, KOTOPbIN LMPKYNUPYET B KaHanax.

K TB3Jlam npeabaBnsaoTCs BbICOKME TEXHUYECKME TpeboBaHMs: NPOCTOTa KOHCTPYKLUUK;
MexaHun4yeckas yCTOMYMBOCTb M MPOYHOCTb B MOTOKE TENNIOHOCUTENS, o6ecneynBatoLLas
COXpaHeHVe pasMepoB U repMeTUYHOCTH; Masioe NornoLeHne HEMTPOHOB
KOHCTPYKLUMOHHBIM MaTepuanom TB3AJla n MMHMMYM KOHCTPYKLMOHHOrO MaTtepuana B
aKTUBHOW 30HE; OTCYTCTBME B3aUMOLENCTBUS S0ePHOro TONMBa U NPOAYKTOB AerieHus ¢
obonoykon TB3JloB, TennoHocUTENEM U 3amMeanmMTenem npu paboymx Temnepartypax.

5. YTo Takoe KPpUTUYHOCTb peakTopa, KPUTUYECKMA 0O BEMOM iAePHOro
peakTopa u KpuTnyeckas macca?

KputnyHoctb peaktopa — 310 paboyee ero CocTosiHue, B KOTOPOM CPeHSAs N0 00bLEMY
TONMMBa NAIOTHOCTb HEMTPOHOB B HEM MOCTOSIHHA BO BPEMEHM.
Kputnyecknin 06b€M a0epHOro peaktopa — 06 bEM aKTUBHOW 30HbI peakTopa B
KPUTUYECKOM COCTOSHUMW.
Kputnyeckaa macca — macca gensuerocs BelecTsa peakropa, HaxoasLwerocs B
KPUTUYECKOM COCTOSHUMW.

OrlK-3
CnocobeH ohopMnATb pesynbTaTbl HAy4YHO-UCCNea0BaTENbCKOM AEATENbHOCTM B BUAE
cTaTen, OoKNadoB, HayYHbIX OTYETOB U Npe3eHTaunn ¢ UCNOoSIb30BaHNEM CUCTEM
KOMMbIOTEPHOM BEPCTKN N NAKETOB OPUCHBIX NMporpaMmm

I'Iepuon OKOH4YaHusA (bOpMMpOBaHMSl KomMneTeHuuu: 1 cemecTp

Oucumnnunbl (moaynu) (bnok: 5000. B1.) ( 1 cemecTp)

51.0.11 KomnbloTepHbIE TEXHONOIMMK B Hayke 1 obpasoBaHum

I'Iepuon OKOH4YaHusA (bOpMMpOBaHMSl KomMneTeHuuu: 1 cemMecTp

MepeyeHb 3agaHui Ans npoBepku cchopMUPOBAHHOCTU KOMMETEHLUK:

1) TecTtoBble 3agaHusa ¢ BbIGOPOM OTBETOB
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1. OCHOBHbIMU PYHKLMAMUN TEKCTOBOIO peAaKkTopa ABMAIOTCA (ABNnseTCcA):

a) aBToMaTtmnyeckasa obpaboTtka nHdopmaLlmm, NnpeacTaBneHHON B TEKCTOBbLIX dhannax;
6) konupoBaHue, nepemMeLLeHne, yaaneHme u CoOpTUpoBKa (pparMeHTOB TEKCTa;
B) co3faHue, pedakTupoBaHue, CoOXpaHeHune, nevyaTb TEKCTOB;

r) ynpasneHnue pecypcamu K n npouyeccamu, ncnonb3yoLimne 3T pecypcbl Npu co3gaHum
TekcTa.

2. TekcToBOM KypCOp — 3TO:

a) yCTPOMCTBO BBOAA TEKCTOBOW MHpOpMaLnK;

6) Kypcop MblLLK;

B) BepTUKanbHas Murarowias 4yepta Ha 3KpaHe yKa3biBaeT NO3ULIMIO BBOAA;

r) anemMeHT oTobpakeHns Ha 3KpaHe.

3. insa BBoaa, o6paboTkn, XxpaHeHUsA 1 noucka rpacuyeckmx obpasoB byMaxKHbIX
OOKYMEHTOB NnpeAHa3Ha4eHbl:

a) cucTeMbl ynpaBreHus NpoeKkTamMu;

6) cucteMbl 06paboOTKN N306paKeHMN [OKYMEHTOB;

B) CUCTEMbI ONTMYECKOrO pacrno3HaBaHUsA CUMBOJIOB;

r) cuctemMbl aBTOMaTU3aUMM AENOBbLIX NpoLeayp.

4. NMpunoxeHne — 310 ...

a) cuctema nporpaMMmnpoBaHus;

6) onepauMoHHasa CUCTEMA;

B) nakeT (nakeTbl) NPUKNaAHbIX NporpamMm;
r) cuctema o6paboTkn OaHHbIX.

5. CucrtemMHble nporpamMmbil...

a) ynpaBnsaloT paboTon annapaTHbIX CpeaAcTB U ob6ecneymBaroT ycryramm
Nonb30BaTesiA U ero NpuUKNnagHbie KOMMIeKChbl

6) urpbl, opanBepbl, TPAHCNATOPDI

B) NporpamMmbl, KOTOPbIE XPaHATCS Ha XECTKOM ANCKE

r) ynpaensatT paboton 9BM ¢ nomoLbio aNeKTpUYECKUX MMNynbCoB

6. Hanbonee nsBecTHbiMM cnocobamu npeacTaBneHna rpacdpuyeckomn nHcpopmaumm
ABNSAOTCA:

a) TOYEYHbIV N MUKCESbHBIN;

0) BEKTOPHbLIN U PacTpPOBbLIN;

B) NapamMeTpUYeCcKuii U CTPYKTYPUPOBAHHBIN;

) PU3NYECKN U NOrNYECKUN.

7. OCHOBHOE Ha3Ha4YeHue 3NeKTPOHHbIX Tabnuuy-

a) pegakTmpoBaTb M popMaTUpoBaTb TEKCTOBbIE AOKYMEHTbI;
6) xpaHuTb 6onbwmne 06BLEMbI MHGHOPMaLMNY;

B) BbINOJMHATb pacyeT no ¢hopmynam;

r) HET NpaBUNILHOrO OTBETA.

8. Kak Ha3bIBaeTcA AOKYMeHT B nporpamme Excel?
a) paboyas Tabnuua ;

0) KHura;

B) CTpaHuua;

) nNucrT;
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9. OTHOCUTENbHasA CCbifiIKa B 3NEeKTPOHHOM Tabnuue 3To:

a) ccbinka Ha apyryto Tabnuuy;

6) ccbinka, NonyyYyeHHas B pesyrbTaTe KonMpoBaHna oopMynbl;

B) KOrga agpec, Ha KOTopbIN ccbinaeTtcs opmMyra, M3MeHAeTCA NPpU KONMPOBaHUMU
cdopmynbl;

r) Koraa agpec, Ha KOTopbin ccbinaeTcsa hopmyna, Npu KONMPOBaHUM HE U3MEHSIETCS.

10. OCHOBHbIM 3IeMEHTOM 3JIEKTPOHHbIX Tabnuy ABNseTCA...
a) CTPOKa;

6) nucr;

B) ctonbeu;

r) As4emnka.

11. Auenka B MS Excel He MoXeT coaepXxaTb AaHHbIe B BUAae...
a) TeKkcTa;

6) dopmynbl;

B) uMcna;

) KAPTUHKMW;

12. Y10 He ABNAeTCA TMNOBOM AaMarpammon B Tabnuue MS Excel?
a) Kpyrosas;

0) ceTKa;

B) rmctorpamMmma,;

r) rpadumk;

13. K kakon kaTteropumn otHocutcs ¢pyHkuma ECJIN B MS Excel?
a) MaTeMaTU4YeCKONn;

6) cTaTucTmnyeckom;

B) NOrM4ecKomu;

r) KaneHgapHOMW.

14. Kak noHumaTtb coobuweHune # 3Haud! npu BbluncneHmn popmynbl B MS
Excel?

a) bopmyna ncnonb3yeT HeCyLWeCcTBYOLLEE NMS;

6) bopmyna ccoinaeTcsa Ha HECYLLECTBYHOLLYIO AYENKY;

B) owwnbKa Nnpu BbiMUCNEeHUN PYHKLUM ;

r) ownbka B ymcne.

15. YncnoBoe BbipaxeHue 15,7E+4 n3 aneKTpOHHON Tabnuubl 03Ha4YaeT YUCNo:
a) 157000

6) 157,4

B) 0,00157

r)15,7*2,174

16. Microsoft PowerPoint HyxxeH ana:

a) Co3gaHna 1 pegakTMpoBaHMA TEKCTOB M PUCYHKOB.

6) Anga co3gaHua tTabnuy.

B) AnAa co3paHuma npe3eHTauuMn n mnbmMoB U3 crnanaos

r) ns co3gaHus TeKkcToB ¢ hopMynamm

17. OTMeTbTe NPONpUeTapHy0 CUCTEMY KOMMbIOTEPHON MaTeMaTUKU.
OTBerT:

a) Axiom
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6) Eigenmath
B) Maple
r) Maxima

18. MNpu cosgaHnm Maxima ncrnonb3osBarncs S3blk NPorpaMmMmMpoBaHuns
OTBeT:

a) Algol

6) C

B) Fortran

r) Lisp

19. 3aBeplweHne BBoga cTpoku B Maxima cumsorniom "$" nossonser...

a) OTNOXUTb BblYMCINEHNE BBEAEHHOIO BbipaXXEHMS.

6) BbIYMCNUTb pe3ynbTaT BBEAEHHOIO BbipaXeHUA, HO He BbIBOAUTbL €ro Ha 3KpaH.
B) BblMUCNNTL pe3ynbTaT BBEAEHHOIO BbIPaXXEHUS U BbIBECTU €ro Ha 9KpaH

) NPONyCTUTb CTPOKY 6€e3 BblYNCNEHNI

20. NpucBoeHne nepeMeHHOM 3HayeHus B Maxima ocywecTBnseTcs C NOMOLLbIO
onepartopa

1) TecTtoBble 3agaHusa 6e3 Bbibopa OTBETOB

1 Yto Takoe KOMNbLIOTEPHAA MaTemMaTmKa?
Otger:
obnacTtb MmatemaTuKuy, nexatlasi Ha CTbike anrebpbl N BbIYUCNTESbHBIX METOL0B

2 Kakme meTtoabl UICNOMb3yeT CUCTEMA KOMNbIOTepHONU MaTtemaTuku Maxima?
OTBeT: MeToAbl YUCNEHHOMO U CUMBOJSIBHOIO BbIYUCIIEHNS MaTEMATUYECKUX BblpaXXeHUI

3. Kaknmun BO3MOXHOCTAMU 0ONnafaloT COBPpeMEHHbIe CUCTEMbI KOMIMbIOTEPHOMN
MaTteMaTukmn?
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OtBeT: /IMetoTCst OCHOBHbIE CMMBOJSbHbIE (MaTeMaTU4eCKNe) OO bEKTLI: MOMMHOMbI, PSAbI,
paunoHanbHble YHKUNK, BbipaXkeHns obLero Buaa, BEeKTOpbl, MaTpuLbl; CUCTEMbI
NCNonb3ytoT Lernble, paunoHarnbHble, BeWweCTBEHHbIe, KOMMNSIeKCHbIe Yucna. NossonstoT
pewaTtb 3agadn MatemMaTU4eCcKoro aHanumsa, NIMHeMHon anredpobl

4. YKaXute KOMaHAy BbluucneHua obpatHou maTtpuubl A B Maxima:

Otger: invert(A) nnu AM-1

5. B kakom meToade ANS BbIYUCIIEHMS MPOM3BOAHLIX Ha KaXAoOM Liare rnoucka
ucnonb3yeTca 4ucneHHoe AudcgepeHumpoBaHue:

OtBeT: MoguduumpoBaHHbIi MeToa HbloTOHa (MeTon CeKyLunX)

6. Kakne ocHoBHbIe cBOMCTBa MH(OpMaL KM Bbl 3HaeTe?

1. Penpe3eHTaTMBHOCTb — NPaBUITIbHOCTb OTOOpa 1 hopmMmpoBaHns MHpopmMaunmn ons
a[leKBaTHOro OTpPaXXeHUs1 CBONCTB 0b6bekTa

2. CogepxaTenbHOCTb — OTPaXEHNEe CEMaHTUYECKON EMKOCTU MHGOpMaLMm

3. MonHoTa — MMHMManbHbIN, HO 4OCTATOYHbIA ANA NPUHATUA peLueHns Habop
nokasareneu

4. AKTyanbHOCTb — CTENEHb COXPAHEHUS LEHHOCTN MHAOPMaLUUN B MOMEHT ee
NCNONb30BaHUSA

5. CBoeBpeMeHHOCTb — MOCTYNfeHne NHpopMaLnmn He No3xe YCTaHOBMEHHOIO BpEMEHU
ANdA peLleHns JaHHOW 3agayvun

6. ToYHOCTb — CTeneHb H6M30CTU K pearibHOMY COCTOSIHUIO 06beKTa, npolecca, ABneHns
7. OCTOBEPHOCTb — OTPAXXeHME pearnbHO CYLLECTBYHOLLMX 0O BEKTOB C HEOOXOANMOM
TOYHOCTbIO

8. YcTonumBoCTb — CNOCOBHOCTL pearmpoBaTb Ha MUBMEHEHNE UCXOOHbIX AAaHHbIX 6e3
HapyLLeHus HeO6XOANMOM TOYHOCTH

7. YTto Takoe MHpopMaLUOHHbIE TEXHONOIrNN?

OtBeT: HdopmaLMoHHast TEXHOMOrMsE — 3TO COBOKYMHOCTb METOAOB,
NPON3BOACTBEHHbLIX NPOLECCOB U NPOrpaMMHO-TEXHUYECKUX CPeacTB, 06beanHEHHbIX B
TEXHOSOrMYEeCKyto Lenoyky, obecneudnsatoLLyto cbop, xpaHeHne, 06paboTKy, BbIBOA U
pacnpocTpaHeHne NHopMaLnn Ans CHKEHUA TPYAOEMKOCTN NPOLIEeCCOoB
NCNonb30BaHMs MHPOPMALIMOHHBIX PECYPCOB, MOBLILUEHUSA UX HAOEXHOCTU U
onepaTuBHOCTM.

8. Kakne npoueccbl nponcxogat B MH(pOpMaLMOHHON cucTeme?
OtBer: lNMpouecchl B MHPOPMALMOHHOW CUCTEME:
BBOZ MHGOPMaLMK U3 BHELLIHMX N BHYTPEHHUX UCTOYHMKOB; 0OpaboTka BxogsLlen
NHpopmauun; XxpaHeHne nHpopmaunmn ons NOCrneayoLWero ee NCNonb30BaHNS; BbIBO
MHopMauumn B yaobHoM Anis nonb3oBaTtend Buae; obpatHas cB4A3b, T.e. NpeacTaBrieHne
nHdopmMauum, nepepaboTaHHON B JaHHOW OpraHmn3auum, ans KOPPeKTUPOBKMN BXOOALLEN
NHdopMaLun.

9. Kakme KomMnblOTEepPHbIE TEXHONIONMU UCMONbL3YHOTCSA Ha 3Tane coopa m

npeaBapuTeribHON o6paboTKu Hay4YHO-TeXHU4Yeckon nHdopmauun?

HayuHble nccnegosaHus HadmHaoTca co cbopa u npegBaputensHon obpabotkn HTU no
Teme nccrnegoBaHus. Ata MHPopMaLumsi MOXKET BKIHOYaTb CBEAEHMS O JOCTMXKEHUSIX B
nccnegyemomn obnactu, o6 opurmHanbHbIX naesax, 06 OTKpPbITbIX AhdeKTax, HayYHbIX
pa3paboTkax, TEXHNYECKUX PELLUEHNAX U T.4.
OCHOBHbIM MCTOYHUKOM MH(pOpMaLUKN ABASIOTCA Hay4Hble JOKYMEHTbI, KOTOpbIE MO
cnocoby npeacTaBneHnsa MoryT ObiTb TEKCTOBbIMU, rpacmyeckumm, ayanoBmsyanbHbIMA U
MawmnHoumTaembiMu. OCHOBOW siBRisieTcs paboTa C HayYHO-TEXHUYECKUMN JOKYMEHTaMM,
KOTopas BKMtOYaeT NOUCK, O3HaKoOMMeHne, NpopaboTKy JOKYMEHTOB U cucTeMaTnsauuio
MHopMauuu.
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Mownck BbINONHAETCA NO KaTanoram, pedepaTnBHbIM U BMbnnorpadmyecknm n3gaHusam.
ABTOMaTM3aums 3ToM npoLeaypbl obecneymBaeTcs NCNOb30BaHNEM
crneumanmampoBaHHbIX MHpopMaUnoHHo-nonckosblx cuctem (UIMC) 6ubnmotek n
Hay4HO-uccnegoBaTenbCkMx MHCTUTYTOB (HUW), anekTpoHHbIX KaTanoros, NOUCKOM B
MalmMHouMTaeMblx 6a3ax aaHHbix (B), a Takke ¢ NOMOLLBIO NPOrpaMm nomcka B CeTsiX
Internet.

B npopaboTtke n aBTomaTtusaumm HTW npeobnagatot onepauunu:

dopMMpOBaHMNE BbINUCOK - CO3aHNE KapTOTEKN; N3BrneYyeHne pparMeHToB JOKYMEHTOB C
NMOMOLLbIO CPeACTB TEKCTOBbIX PeaKkTOpPOB; CO34aHMe rMNnepTeKCTOBbIX JOKYMEHTOB
(CTPYKTYpUpOBaHHbIX). 34eCb MOryT ObITb UCMOMb30BaHbl MHTErPUPOBAHHbLIE CUCTEMBI
M/Office, cozagaHne nokaneHbIX (N0 npobneme) B n 6a3 3HaHum (B3).

10.Kakue KOMNbIOTEPHbIE TEXHONONMU NPUMEHSIIOTCSA B TEOPETUYECKUX
nccneaoBaHUNAX?
Hanbonee yacto MCNonNb3yTCH BbIYUCNNTENbHbBIE TEXHOMOMMU, CBSA3aHHbIE C
npoBefeHMeM MaTeMaTUYECKNX pacyeToB. [1porpammMHoe obecneyeHne ans JaHHOro
HanpaBfieHUs YCIOBHO AENUTCA Ha creytowme Kateropuu:
1. bubnuomeku npogpaMm NSt YACIIEHHOIO aHanu3a, KoTopble Takke AenaTcsa Ha
6ubnunoTekun obyero HasHavyeHus (nakeTsl SSP, NAG) 1 y3ko cneunanm3npoBaHHble
NnakeTbl, OPUEHTUPOBAHHbIE Ha peLLeHne onpeaeneHHoro krnacca 3agay
(Micro Way - matpuubl, npeobpasoBaHue dypbe).
2. Cneyuanu3upogaHHble cucmeMbl AN MaTeMaTUYeCcKuX pacyeToB 1 rpadouyeckoro
MaHuMNynMpoBaHUs AaHHbIMU U NpeacTaBneHnsa pesynbTaTtoB, Hanpuvep
Statistica.
3. [uarnoeosbie cucmembl MaTEMaTUYECKNX BbIYUCIIEHUI C AeKnapaTUBHbIMU
A3blkamMu, NO3BONALWNMY POpMYNUMPOBaTb 3a4aun ectecTBeHHbIM obpasom (Maxima,
MathCad, Matlab, Mathematica).
4. BnekmpoHHbIe mabnuuybi (3T), KOTOpPbIE NO3BONAIOT BbINOMNHATL pa3fnmny-
Hble pacyeTbl C AaHHbIMU, NpeacTaBneHHbIMKU B TabnnyHon cbopme (Supercalc, Excel).
11.Kakne KoMmnbrOTEPHbIE TEXHONOMMU UCNONb3YHOTCA B 0POPMIIEHUN
pe3ynbTaToB Hay4HbIX UccrefqoBaHUnN?
B ohopmneHnn pesynbTaTtoB Hay4YHbIX UCCNEeLOBaHUM B HACTOSLLIEE BPEMS LLUMPOKO
NCNonb3ylTCH CpeacTBa BblYUCAUTENBHOM TEXHUKN. OBbIYHO NpoLecc co3faHns
Hay4YHOro AOKYMeHTa BKIHOYaeT:
1. MoAroToBKY TEKCTOBOW YacTu, coaepxalien qopmyrnbl 1 CNeLcUMBOIbI.
2. dopmmpoBaHume Tabnuy n nx rpaguryeckoe otobpaxxeHue.
3. MNoaroToBKy MNMOCTpPaUMA B BUOE CXEM, PUCYHKOB, YepTexen, rpacumkos,
anarpamm.
4. (pamMMaTU4EeCKNUN N NTEKCUYECKUIN KOHTPOITb.
5. IMNopT pUCYHKOB 1 rpachmnyecknx n3odpaxeHnm 13 apyrux CUCTEM.
6. Mpsimon n obpaTHbIN NepeBoabl.
7. dopmaTMpoBaHMe JOKYMEHTa 1 nevarb.
HasBaHHble onepauun B OCHOBHOM NOAAEPKUBAKOTCH TEKCTOBBIMU U TABNNYHBIMK
npoueccopamu obLLero Ha3Ha4YeH1s, CUCTEMaMmM rpaMMaTUYEeCKOro KOHTPONS,
aBTOMaTU3NPOBAHHOIO NepeBoaa, a Takke KOMMNIIEKCHbIMU U MHTErPUPOBaHHBIMU
cucTeMamu.
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nK-1

CnocobeH Kk co3gaHnto TeopeTn4eCKnx N matTemMmaTn4eCcKmnx MoJenen, onnCbIBatoLLNX
KOHOEeHCNpoBaHHOE COCTOAHME BeLleCTBa, pacnpocTpaHeHne n B3aMmoaencrTeune
n3ry4yeHund Cc BeectBoM

Mepuon okoH4YaHUA chopMUpoBaHUA KOMNETeHUUU: 4 cemecTp

Oucumnnunbl (moaynu) (Bnok: 5000. B1.)

61.B.13 Teopus nepeHoca nany4eHum 2 cemecTp
61.B.05 MawwwuHbl n o6opynosaHne ASC 3 cemecTp
561.B.14 be3onacHOCTb 1 KOHTPOIb B (hn3unke ssaepHbIX peakTopoB

Oucuynnudsl (Moaynu) (OucuvnnuHel no Belbopy 51.B.0B.2)

51.B.0B.02.01 BkcnnyaTaumoHHas 6e3onacHOCTb 1 KOHTponb ASC 3
cemecTp

Oucunnnuudbl (moaynu) (OucumnnuHbl no Beibopy 51.B.11B.3)

51.B.B.03.01 KnHeTnka saepHbIX peaktopos 2 cemecTp

Oucumnnudsl (moaynun) (OducunnnuHdbl no Bbidoopy 61.B.[1B.4)

51.B.00B.04.01 ®duanyecknit npakTnkym
MO pe30HaHCHbIM MeTodaMm UccrneaoBaHUs 4 cemecTp

Oucunnnuudbl (Mmoaynun) (Bnok: 6000. B2.[MpakTuka)

62.B.01(Y) YuyebHas npakTuka o3HakoMUTENbHas 1
cemecTtp

52.B.02(H) Npon3BoacTBeHHasn npakTuka,

Hay4YHoO-UccnegoBartenbckaa pabota 1,2,3
ceMecTp

Oucumnnudsl (moaynu) (Bnok: 7000. B3.'ocynapcTBeHHada ntorosasg arrecraums)

63.01([0) MogroToBkKa K 3awimTe 1 3awmTa
BbIMYCKHOM KBanuukaunmoHHon paboTbl 4 cemecTp

Oucumnnudsl (Mmoaynu)( Bnok: 8000. ®TO.dakynbTaTUBHbLIE

ONCLUNNNNHBI)

®T[.01 Teopusa cuctem MHOMMX YacTuy, 2 cemecTp
&®T[.02 dyHaameHTanbHbIe B3aMOL4ENCTBUS 2 cemecTp

I'Iepel-leHb 3apaHun gnsa npoBepKu C(*)OpMI/IpOBaHHOCTVI KoOMneTeHUnu:

1) TecTtoBble 3agaHusA ¢ BbIGOPOM OTBETOB

Teopusa nepeHoca nanydeHumn

1.

OcHoBHbIM adhhbekToM, OnpeaensowmM pacnocTpaHeHe raMma KBaHTOB B CBMHLE
npu aHeprumn <100 k3B aBnsetca

a. KomnToHOBCKOe paccesHune

b. Ynpyroe paccesHue



245

c. doTonornouieHve

d. PoxgeHwue nap

3amepfieHme HeMTPOHOB A0 TEMMOBbIX SHEPTU MOXET MPOMCXOAMUTb 3a CHeT ...

B3aMMOLENCTBUA C sapamu

a. Ynpyroro noTeHumnansHoro

b. Heynpyroro

c. PesoHaHcHoOro

d. Bcex BblwenepeymcrieHHbIX

OcHoBHbIM ahhbekToM, onpeaensoLWwmnM pacnocTpaHeHe raMma KBaHTOB B BOAE

npu aHeprun >1 MaB asngaeTcs

e. KomntoHoBCKOe paccesiHve

f. Ynpyroe paccesiHue

g. doTonornoLieHne

h. PoxgeHue nap

Ynpyroe paccesiHne HEMTPOHOB Ha siApax BellecTBa siBnsieTcsa B obwem cryvyae

a. CUMMETpPUYHbIM, HE 3aBMCALLMM OT aTOMHOW Macchl

b. HecummeTpnyHbIM, HE 3aBUCALLMM OT aTOMHOM Macchl

c. CUMMEeTPUYHbIM, HO 3aBMCALLIUM OT aTOMHOW Macchbl

d. HecuMMeTpuYHbLIM, 3aBUCALLIMM OT aTOMHOW Macchl

Kakue abhekTbl onpeaenstoT pacnpocTpaHeHne Nerknx 3aps>KeHHbIX YacTuLy

(3NeKTpOoHOB, NO3UTPOHOB M T.4.) B BELLECTBE?

a. PaccesHune B none aToMHOro sgpa v anekTpoHoB 060104kn atoma

b. lNoTepu Ha BO3OyXaeHne aToMOB cpeapbl.

c. lNoTepn Ha MOHM3aLMIO aTOMOB cpeabl.

d. MHorokpaTHO€e KyNOHOBCKOE pacCesHUE U MOHU3ALMOHHbIE MOTEPM.

_Kak 3aBucut cevenne potonornoweHns ot aToMHoro Homepa Z?

a. [lNponopuuyoHanbHo Z.

b. MponopuvoHanbHo Z45.

c. lMponopunoHansHo Z2.

d. MponopunoHansHo Z3.

Kak cBa3aHbl BENMYUHLI OMNHBI AN dY3MM HEMTPOHOB L 1 cpeHero cMmeLLeHns

HENTPOHa OT TOYKU poxaeHus R?

a. L=R

b. L=0.5R

c. L2=2R2

d. L?=R?

Kak cBsizaHbl BeNnYMHbI KBagpaTta AnvHbl 3aMmeanenns (Bo3pacTta) HEMTPOHOB T U

CpeaHero CMeLLEeHNsa HEMTPOHa OT TOYKN poxaeHusa R?

a. =R

b. 1=2R?
)

c. 1=0.5R

d. 1=2R?

[MNOTHOCTb TOKA HEMTPOHOB — 3TO




246

a. CymMmma 4yncna HeMTpPOHOB, NPOXOAALLNX Yepe3 NOBEPXHOCTb eAMHUYHOM
nnowaaun, B AByX NPOTUBOMOSNOXHbLIX HaNpaBneHusX, NepneHankynapHbIX
NOBEPXHOCTW, 3a e4MHNULYY BPEMEHMN

b. PasHOCTb Yncna HeEMTPOHOB, NPOXOAALLMX Yepes3 NOBEPXHOCTb €aUHUYHOWN
nnowaamn, B AByX NPOTUBOMONOXHbLIX HaNpaBneHusX 3a eauHuLy BpeMeHn

c. Cymma 4ncrna HENTPOHOB, MPOXOASALLMX Yepes NOBEPXHOCTb €AUHUYHON
nnowaaun, B AByX NPOTUBOMOSNOXHbIX HaNpaBneHusaX 3a eguHuLy BpeMeHu

d. PasHOCTb Yncna HEMTPOHOB, NPOXOAALLNX Yepes3 MOBEPXHOCTb eANHNYHOM
naowanun, B ABYX NPOTUBONOMOXKHbLIX HAanpaBneHnax, NnepneHanKynapHbIX
NOBEPXHOCTWU, 38 €4MNHWULLYY BPEMEHMN

10.T1noTHOCTL NOTOKa YacTuu, onpegensaeT

a. KonmyectBo YacTul, NpoxXodsLimnx Yepes NOBEPXHOCTb eAVHUYHOM NaoLaan
33 €ANHULLY BPEMEHM.

b. KonuyecTtBo YacTtuu, NpoxXoadaLmx Yepes NoBepPXHOCTb eAUHMYHOW noLaamn
3a eANHULY BpeMeHU B onpeaesnieHHOM HanpaBneHuu.

c. KonuyectBo yactuy, Npoxoaswmnx yepes noBepxHOCTb eAMHUYHOM nroLwaan
3a eANHULY BPEMEHU U UMEIOLLMX ONpeaeneHHY0 3HepPruto.

d. KonuyectBo 4actuy, npoxoasawmx Yepes noBepXHOCTb €ANHUYHON Nrowaaun.

11.Kakon hopmynon onuceiBaroTCA cpeHne NoTepun SHePrum sapseKeHHOW YacTuLbl
Ha egMHMLE OMWHBI NYTU B BELLecTBe?

a. dopmyrnon Pesepdopaa

b. ®opmynon KomntoHa

c. ®opmynon bete-bnoxa

d. ®opmynon Mosnbep

12.Makpockonnyeckoe ceyeHne B3aMMoaencTBmns Yactul, C BeWweCTBOM — 3TO

a. lMonHoe ceyeHne B3aMMoLenCTBUSA YacTULbl C SAPOM

b. CedeHne B3anmogencremsi CO BCEMU SapaMn B BELLIECTBE.

c. CpeaHee KONMYECTBO B3aMMOAENCTBUN C aTOMHbIMU SApaMU Ha €ANHULE
ONVIHbI NYTU B BELLIECTBE.

d. CpegHee KOnMYeCcTBO B3aMMOAENCTBUIN C aTOMHbIMU SA4pamMn 3a eauHULY
BPEMEHM.

13.410 Ha3bIBalOT NMKOM Bparra npu pacnpoCcTpaHeHUU TSHXKenNbIX 3apsKEHHbIX YacTuL
B BellecTBe?

a. ®dopmy yrnoBow 3aBUCMMOCTU MPU MHOFOKPATHOM YNpPYromM paccesiHum.

b. ®opmy yrnoBon 3aBMCUMOCTUN NPU MHOrOKPaATHOM HEYNPYroM paccesiHuu.

c. Pesknin pocT pagnaunoHHbIX NoTepb

d. Peskoe Bo3pacTaHve MOHM3ALIMOHHbIX NOTEPL B KOHLIE Npobera YacTtuu,.

14.Y710 cogepxut Hambonee NosHy MHAOPMaLNIO O CTaLMOHapPHOM nosne
N3nyyeHns?

a. lnoTHoCTb NoToKa YacTuL

b. YrnoBasi 3aBMCUMOCTb MSIOTHOCTM MNOTOKA YacTuLy

C. JHepreTnyeckasa 3aBUCUMOCTb NSIOTHOCTM NOTOKA YacTul.

d. OHepreTnyeckun-yrnosas NAOTHOCTb NOTOKa YacTuL

15.TMovemy cpefHuin yron OTKNOHEHNA OT NepBOHaYaribHOro HanpasneHus ass
TSKENbIX 3apSKEHHbBIX YAaCTU MHOIO MEHbLLE, YeM Y JIEerknx, Npu oaANHaKoOBbIX
npoberax?

a. Jlerkve sapsikeHHble YacTuubl CUITbHEE B3aUMOAENCTBYIOT C aTOMaMu.
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b. Taxenble 3apshkeHHble YacTULbl CUSTbHEE B3aUMOAENCTBYIOT C aTOMaMU.

c. OTKNOHEHME THKENbIX 3apPsPKEHHbIX YacTML, Masio B CUIY 3aKOHOB
COXPaHEeHUs UMMNyJibca U SHEPTUN.

d. OTKNOHEHME Nerknx 3apsikKeHHbIX YacTuL, BENUKO B cuiy 60nbLuen
BEPOATHOCTM MOHU3ALNMN.

MawwuHbl n o6opyaosaHne ASC
1) OcHoBHas uenb cpabaTbiBaHWs YCKOpeHHas npeaynpeautensHas 3awmTta (YMN3) — ato

A) cocmoum 8 coxpaHeHuUuU OuHaMu4ecKkol ycmoudyueocmu 3Hepa0obrioka npu
8bIMOSTHEHUU MPUEMOYHbIX Kpumepues, Komopbkle obecreyugaom omcymemeaue
rnospexxoeHusi measos.

B) OcTtaHoB peakTopa, npeaoTBpaLleHne aBapumn.

2) Ynpasnswowme CTEPXKHU CO34aHbl U3

A) u3 mamepuarsa ¢ 8bICOKUM Ce4YeHUeM 3axeama HelmpoHoe (kadmud, 2achbHud, 6op).
B) n3 matepmana c HM3KMM ceyeHneM 3axBaTa HenTpoHos (D20, B).

B) pasHbix maTepunanos.

3) [lns Yero B KOHCTPYKLMM SAEPHOr0 peaktopa npefyCMOTpeH oTpaxarernb?
A) Onsi ompaxkeHuUs1 HelmpoOHO8.

B) ansa oTpaxeHns NpoTOHOB.

B) ons oTpaxeHus TspKenbIX 3apsbKEeHHbIX YacTu

") BCe BbilLlenepeyncrneHHoe.

4) MonApHbIN KpaH, HaxoZawmnesa B 30He KoHTponupyemoro goctyna (3K[)
npegHasHayeH ana? (HECKONbKO BapnaHToOB OTBETA)

A) BbINOMHEHUSI TPAHCMOPTHO-TEXHOMNOMMYECKUX Y PEMOHTHbIX 3a4a4 No 06CNyXUBaHUIO
aTOMHOrO peakTopa.

B) BbINONHEHMSI NOABEMHO-TPAHCMOPTHBIX M CTPOUTENbHO-MOHTaXHbIX onepauui B
nepuop ctpoutensctea ASC.

B) neperpyska Tonnuea.
") ece ebiwienepeyqucrieHHoe.

5) Unpkynsaumio 4ero obecnevmBatoT rnaBHbI LMPKYNALNOHHBLIN HAcoCc?
A) TennoHocuTens.

B) nornotutens.

B) Boabl BTOPOro KoHTypa.

') 8 3asucumocmu om murna ASC.

6) Cenapatopsbl-naponeperpesatenu (CII1) — aT1o

A) amoMHbIX 3r1eKmpuvyeckux cmaHyul ¢ KoMmrnekmyrwum obopydosaHuem
rnpedHa3HayeHb! O OCYWKU U rnepeespesa napa, rnocmyraroueao nocre yumauHopa
8bICOK020 OasrieHuUsi mypbuHbl, pabomarowieli Ha HaCcbILEHHOM rape.

B) aTOMHbIX 3NEKTPUYECKMX CTaHLMA C KOMMNEKTYLWNM o6opyaoBaHMeM npeaHasHayeHbl
ANS ocaXgeHue napa, NoCTynarwLLero nocne UunmMHapa BbICOKOro AaBneHust TypouHbl,
paboTatoLLen Ha nepeHachbILLEHHOM Nape.

7) MaporeHepaTop B cxeMe aTOMHOM CTaHLMK SABMSETCA.
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A) mennoobMeHHbIU annapam, 18/19emcsi HacmbH peakmopHOU ycmaHO8KU U
OmMHocumcs K usoenusiM rnepgoeo Knacca besonacHocmu.

B) TennoobmMeHHbIN annaparT, ABNAeTCs YacTbi PeaKTOPHOM YCTAaHOBKM M OTHOCUTCS K
n3genusiMm BTOporo knacca 6esonacHocTu.

B) TenNooOMEHHbIN annapar, ABJ1AeTCA 4YaCTbiO peaKTopH0|7| YCTaHOBKU N OTHOCUTCA K
n3gennam TpeTbero Kracca ©e3onacHocTu.

8) UTo HasbiBaeTCHA NepPBbIM «TONTYKOM» TYPOUHbBI?

A) lpouecc, 8 kKomopom peakmop 8bipabomar nap 018 rMPobHO20 rNPoKpyYU8aHUs
mypOUHBI.

B) MNpouecc, B kKoTOpom peakTop BblpaboTan nap Ans Bbixo4a B paMKM HOMUHANbHOW
MOLLIHOCTM.

B) Mpouecc, B KOTOpOM peakTop He BbipaboTan nap Ans npobHOro Npokpy4MBaHus
TYpOVHbI.

9) ®dyHKUMA TypboreHepaTop B CXEME aTOMHOW CTaHLUWN.

A) byHKyus 8 npeobpalzogaHuu 8HympeHHel 3Hepauu paboyez2o mernia 8 371eEKMPUYECKYIO
rnocpedcmeoM spaujeHuUsi napoeou unu 2a3oeou mypOuHsbl.

B) pyHKUMA B npeobpaszoBaHnn SaHEPTUN NOHU3UPYIOLLLETO U3STYHEHUS B ANIEKTPUYECKYHO
nocpeacTBOM BpaLLEHNs MapoBOW NN ra3oBon TypPOUHbI.

10) PeakTopbl Ha TeNnoBbIX HENTPOHaXxX BbipabaTbiBalOT 3HEPIUIO 3a CYHET npouecca
Aernexus usortona ...

A) 235,
B) 236U,
B) 238py.
) 239py.

11) Kakyto doyHKUMIO HEeceT B cebe nap, B NepBOM KOHTYpEe BOOO-BOASAHbIX 3HEPreTUYECKMNX
peakTopax?

A) nornoTtutens.

B) sameonutens.

B) napa B nepBoM KOHTYype ObITb HE AOSTKHO.

12) MecTta xpaHeHua TPO Ha ASC?

A) meepdbie u omeepx0eHHble PAO Qo/mKHbI XpaHUMbCS 8 crieyualibHbIX omcekKax,
co30asaeMbIxX C y4ermoM xapakmepucmuKu 0mxo008 U yrnaKogoK.

B) TBepable n otBepxaeHHble PAO O0MKHbBI XPaHUTLCS B XpaHUMLLAX Ha
HeonpeneneHHbIN CPOK.

B) He pernameHTMpyeTcs.

13) Uto Takoe nepBbI MHXEHEPHbIN Bapbep?
A) sensiemcsi KOHcepsupyowas Mampuuya
B) meTannuyeckuin KOHTENHEP, B KOTOPOM HaXOAUTCA MaTpuua C OTXO4aMM.

B) BbinonHAeT maTtepman, 3anonHSWMN NPOCTPAHCTBO MEXAY KOHTEMHEPOM U CTEHKaMM
noa3eMHON BbIpaboTKM, NOBEPXHOCTHOMO Kapbepa U CKBaXKMHbI, Kyaa noMeLlarT
KOHTENHep.

14) YT0 Takoe BTOPOW NHXEHEPHbIN Bapbep?



249

A) siBnsieTca KOHcepBupyoLwaa Matpuua
b) memarnnuyeckul KoHmMeuHep, 8 KOMOPOM Haxodumcs Mampuya ¢ omxodamul.
B) BbINONHAET MaTepuan, 3anosHALWMA NPOCTPaHCTBO MeXAy KOHTEMHEPOM U CTEHKaMMU

noA3eMHoON BbIpaboTKKM, MOBEPXHOCTHOIO Kapbepa Ui CKBaXuHbI, Kyaa noMeLaroT
KOHTENHep.

15) Yto Takoe TpeTnin nHxxeHepHbl 6apbep?

A) siBNAeTcHa KOHCepBMpYyOLWas MaTpuua

B) meTannuyecknit KOHTENHEpP, B KOTOPOM HaAXOA4MUTCS MaTpuua C 0TXo4aMu.

B) sbinoniHsem mamepuari, 3anonHawul npocmpaHcmeo Mexo0y KOoHmeuHepoM u

cmeHkamu rnod3emMHoU 8bipabomku, NMOBEPXHOCMHO20 Kapbepa UMu CK8aXUHbI, Kyda
rnomeuwarom KoHmMeuHep.

AnepHble mogenu
1. ANNONbHbIN 3NEKTPUYECKNA MOMEHT aapa obpallaeTcs B HOMb TOMbLKO B Criyyae,

Korga cnvH aapa J paBeH:

1)J=0unnd =1/2

2) J npuHnmaeT YéTHble 3Ha4YeHns

3) TonbKo B cniyvae, ecnimJ =0

4) BO Bcex criyyasix

2. Habniogaembin kBagpynosnbHbIA MOMEHT HECGEPMYECKOrO siapa obpallaeTcs B HOSb

TONBKO B Crnyyae:

_cnmH agpa J=0

_cnnmHagpa J=0eeeJ =1

__ CNWH gapa J NpUHMMaeT YeTHble 3HaYeHns

_cnuHagpad =0vunnJd =1/2

3. 'padmk 3aBUCMMOCTM IHEPIMM OTAENEHNA HENTPOHA OT aapa 58Ce, nokasaHHbI Ha

P_V'TC.Y.H'S%_MQ?K__HQ-QQB_;!?J‘LVJT!?E
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4) crnapuBaHueM HENTPOHOB



250

4. BOo3MOXHble 3Ha4YeHNa n3ocnuHa Aa0pa | nexart B MHTEpPBane:

1) _Z—N|S1£Z—N
| 2
2y A ;4
2 2
3) OSISZ_N‘
4) —‘Z_Ngsg

5) PacnpepneneHve 3apsfa B TSXKENOM SApe p(r) ONUCHIBAETCA PUCYHKOM:
F

N

1)

2)

AN
N\

6. Ha pucyHke nokasaH Bknag pasnuyHbIX BUOOB SHEPTMUN B YAETbHYH SHEPIUIO CBA3U
HYKIMoHa (06bE&MHasi, NOBEPXHOCTHAs!, KyNOHOBCKas U SHepPrusi CUMMETPUNM).

e~ WiA, M8
16 1 156 Ma8

K. R
4
A

4)

s peraras O6nacrs - Il
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O6nacTu rpacumka, COOTBETCTBYIOLLME BKAgy 3TUX SHEPrun:

1) | — noBepxHocTHas, || — o6bémHas, |ll — kynoHoBckas

2) | — o6bémHas, Il — cummeTpun, Il — KynoHoBckas

3) | - noBepxHocTHas, Il — kynoHoBckas, lll - cummeTpumn

4) | — kynoHosckas, || — noBepxHocTHas, Il — cummeTpun

7. Kakasa n3 mogenen sgep nyuyile BCEro OnvcbiBaeT XapakTePUCTUKM Marnyecknx saep:
1. KanenbHas moaenb sapa

2. 06obuweHHaa mogens sapa

3. mogenb depmu-rasa

4. obono4yeyHas mogenb Aapa

8. Kakas U3 mogenewn agep nyyile BCero onucbiBaeT XxapakTepucTukm eopMmnpoBaHHbIX

TSKENbIX Saep:
. KanenbHasi Mogenb sapa

. 00006LWeHHaa moaenb Aapa
. Mogenb ®epmu-rasa

. obonoyeyHas mogenb sapa

A OWOWN -

9. NapameTp gennumMocTn aapa, NofyyYeHHbIn B pamMKax KanenbHOM MoAenu u
onpegensowmnin yCTOMYMBOCTb SiApa MO OTHOLLEHMIO K AeNeHU0 paBeH

1. Z%IA

2. A/IZ

3. ZIA

4. ZIA?

10. B obonoyeyHon mogenu sapa npu onucaHnm chepmnyecknx agep cHMTaroT:

1) HYKNOHbI ABMXYTCA HE3aBMCUMO ApYr OT Apyra B yCpeAHeHO LeHTparbHO-
CUMMETPUYHOM nore

2) HYKNOHbI B3aUMOAEWCTBYIOT APYr C APYroM SAepHbIMU CUnamMmu NapHOro xapakrepa
3) HYKITOHbI HE B3aMOLENCTBYHIOT APYr C OpYrom

4) KaXxxabl HYKITOH CO34aEeT CBOE nosne

11. Agpa ¢ NONHOCTLIO 3aMOfIHEHHBIMM 060104YKaMK, Y KOTOPbIX YNCIO NPOTOHOB Z NNK
HenTpoHoB N paBHO ogHOoMy uumcen: 2, 8, 20, 28, 50, 82, 126, asnatotca Hambonee
YCTOMYUBLIMM U Ha3bIBAKOTCA

1) Marnyeckumm

2) BonwebHbIMuU

3) cTabunbHbIMK

4) cTpaHHbIMK

12. B mogenun ®epmu-rasa 94p0 NpeacTaBndaoT Kak

1) HYKINOHbI B iApe NpeacTaBnsloT BblIpOXAEHHbIN PepMu-ras;

2) NPOTOHbLI B 94pe NPEeACTaBnAT BbIPpOXAEHHbIN Pepmn-ras;

3) HENTPOHbLI B Aape NPeACTaBnsOT BblpOXAEHHbIN Pepmu-ras;

4) HYKITOHbI B SApe NpeacTaBnstoT CUMbHO-B3aMMmoaencTayowmnn depmu-ras;

13. B cnekTpax Bo36yXAEHHbIX COCTOSIHUI Chepuyeckmx aaep OTCyTCTBYOT

1) BpawarenbHble COCTOAHUA

2) konebaTtenbHble COCTOSAHUS

3) nonsipM3aLmoHHbIe BO30YXaeHUs

4) ogHOYaCTUYHbIE BO3OYXOeHUs

14. CBsAA3aHHOE COCTOsIHME HEMTPOHA N NPOTOHA Ha3bliBaeTCs:

1) AenTpoH

2) HENTPUHO

3) NO3NTPOH

4) HYKIOH

15. QHepreTnyeckas Wenb B CNekTpe BO30YXOEeHHbIX COCTOSHUA YETHO-YETHbIX S4ep C
TOYKWN 3pEHUsI CBEPXTEKyYen Moaenu sapa cea3aHa C:
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1) aHepruen cBsi3n KynepoBCKOW Napbl ABYX HYKNOHOB B fiape
2) TeM, YTO NPOTOHbI fexaT HMXe ypoBHA Pepmun

3) TeM, YTO HEMUTPOHbI 3aHMMAIOT YPOBHUN HUXE YPOBHA Pepmun

4) OTCYTCTBMEM CBEPXTEKYUYNX KOPPENALMNI

Be3onacHOCTb U KOHTPOSIb B OM3NKEe AOEPHBIX peakTopoB

1. BopHoe perynuposaHue — 370

A) ynpasneHue UHMeHCUBHOCMbIO UENHOU peakuyuu 0esileHuUs (peakmugHOCmbio) 8
08YXKOHMYPHbIX 8000-80051HbIX 10€PHbIX peakmopax.

B) ynpaBneHmne MHTEHCUBHOCTLIO LIEMHOM peakunn eneHuns (peakTMBHOCTbIO) B
OLHOKOHTYPHbIX BOAO-BOASHbIX AAEPHbIX peakTopax.

B) ynpaBneHne MHTEHCMBHOCTbLIO LIENHOW peakumn aenexHns (peaktmBHocTblo) B PEMK.

2. Cuctema BHyTpupeakTopHoro koHTpons (CBPK) —

A) amo cucmema KOHmMpOosisi s0epHo20 peakmopa, Komopasi daém ceedeHus 0
napamempax u xapakmepucmukax akmueHOoU 30Hbl, HE06X00UMbIX Orisi obecrieyeHus
MPOEKMHO20 MEeXHO/I02UHECKO20 pexuma 3KCrayamauyuu akmugHoU 30Hbl 50epHO20
peakmopa.

B) a1o MO sgepHoro peaktopa, KOTOpoe AAaéT CBeAeHNA O napamMeTpax u
XapaKTepUCTMKaX akTUBHOM 30HbI, HEOBX0AMMbIX ANt o6ecneyYeHnss NPOeKTHOro
CTaLMOHaPHOro pexunma aKcnnyaTauum akTMBHON 30HbI SAEPHOr0 peakTopa.

3. datuyumk npamoro 3apsaga (413) (Heckonbko BapMaHTOB OTBETA) -

A) damyuku ¢ npuHydumesnbHbIM cobupaHuem 3apsida u 0amyuKu, 2eHepupyrouue
anekmpuyeckul 3apso.

B) amuccuoHHbIl demekmop rpsimozo 3apsioa.

B) netekrop P-Z tuna.

') BaTYMK NO3UTPOHHOrO 3apsaaa.

4. Kakune kateropumn obnyyaemMbix nmL CyLLECTBYHOT? (HECKONbKO BapMaHTOB OTBETA)
A) nepcoran epynrbl A.

b6) nepcoHan epynnei b.

B) HaceneHue.

") MepcoHan rpynnel A, B, B, HaceneHne n XnBOTHbIE.

5. lNpu nnaHnpoBaHnn n NPOBELEHUN MEPONPUATUIA NO 06ecneyeHno pagnaLmoHHOM
©e3onacHOCTN, NPUHATUN peLleHnin B obnactn obecneveHuns paguaumnoHHOM
6e3onacHocTn, aHanuae aPPEKTUBHOCTU YKasdaHHbIX MEPONPUATUIA OpraHamMu
rocyaapCTBEHHOM BfiacTu, OpraHamm MECTHOro camoyrnpaBfieHusl, a Takke
opraHmsauusiMum, OCyLLECTBNAKOLWMMN OEATENBHOCTb C MCMNONb30BAHNEM UCTOYHNKOB
NOHN3NPYIOLLIErO N3NyYeHUs], NPOBOANTCA OLEHKa paanaunoHHon 6e3onacHoCT nNo
crneayroLmnM OCHOBHbIM NnokasaTensam (HECKONbKO BapMaHToOB OTBETA):

A) xapakmepucmuka paduoakmueHO20 3a2ps3HEHUSI OKpyxarouwel cpeobl.

b) aHanus obecrnieyeHusi meporpusmud no paduayuoHHol 6e3onacHoCmu U 8bINOIHEHUS
HOPM, ripasus U 2u2ueHU4ecKux Hopmamueos 8 obsiacmu paduayuoHHoU 6e3onacHocmu.
B) eeposimHocmb paduayuoHHbIX asapul U ux macumap.

) cmeneHb 20mosHocmu K aghghekmueHoU riukeudayuu padualyuoHHbIX agapull u ux
rnocrnedcmeud.

6. [lns Toro 4tobbl LLEeNHON peakunn cyntTanachb ynpasnsemon KoadmumeHT
pPa3MHOXEHUS1 HEMTPOHOB AOSMKEH ObIThb. ..

A) MHOrO MeHbLLE HynS.

B) MHoro 6onble eanHMLbI.

B) npumepHO paBeH Hyrto.
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') okosio eOuHuUHbI.

7. Kakne maTtepuansl MOryT ObiTb UCMOMb30BaHbl B KAYECTBE 3aMeannTens HEMTPOHOB?
(HeckosnbKO BapnaHTOB OTBETA)

A) mamepuan 0o/mKeH cocmosimb U3 «/162KUX» MOJIEKYIT.

b) mamepuan domxeH obradame 3Ha4uMOU hu3U4eCKOoU MI0MHOCMbIO.

B) mamepuan 3amednumerisi He O0/MKEH UHMEHCUBHO roariowams HeUMmPOHbI yXKe nocrie
ux 3ameOdrsieHus.

") MaTepunan OOMKeH COCTOATb U3 «TSHXKESbIX» MOMEKYI.

8. KWYM — aT10
A) KoahghuyueHm ucriosnib3o8aHusl ycmaHo8/1eHHOU MoWHOCMU.
B) koadhpnumMeHT noHN3NpytoLLEN yCTaHOBNEHHON MOLLIHOCTM.

9) CAOP - aTo
A) Cucmema agapuliHo20 oxriaxx0eHusi peakmopa.
B) Cuctema aBapuiHOro octaHoBa peakropa.

10) Kak paboTaeT ycKkopeHHasa npegynpeauTenbHas 3awmura peakropa?

A) cniyxkum Onsi 6eicmpou pa3zpy3ku 6rioka 0o ypoeHsi mouwHocmu 40-50%.
B) cnyxuT ans 6eicTpon pasrpysku 6roka go ypoBHSA MowHocTU 10-20%.
B) cnyxuT ansa 6elcTporo octaHoBa peakropa.

11) VlogHas sima — 310

A) cocmosiHue 0epH020 peakmopa rnocre €20 8bIKIYeHUs TUb0 CHUXEHUST €20
MOWHOCMU, Xapakmepu3yruleecsi HaKornieHUeM KOpomKOoXu8yu,eao Uu3omorna KCeHoHa
135Xe, obpasyrouleaocs 8 pesyrbmame paduoakmueHo20 pacrnada uzomona uoda 139,
B) cocTosiHMe siaepHOro peakTtopa nocrie ero BbIKMYeHUs TGO CHKEHUS ero
MOLLIHOCTY, XapaKTepuaytoLLeecs HaKkomnmneHnemM KopoTKOXMBYLLIEro n3oTona KceHoHa 139,
obpasyollerocs B pesynbTaTe pagMoakTMBHOIO pacnaga nusorona noga '3°Xe.

12) WWnakoBaHwe TOoNnNuea — 310

A) 3TO npouecc HakonneHnsa B paboTaroLweM peaktope CTabunbHbIX U AONTOXUBYLLNX
NPOAYKTOB AENEHNs, y4acTBYIOLLMX B HENPOM3BOANTENBHOM 3axBaTe TEMNMOBbIX
HEWTPOHOB U, TEM CaMbIM, MOHWXKAIOLLMX 3anac peakTUBHOCTUN peakTopa.

B) aTo npouecc HakonneHns B paboTaloLweM peakTtope N30TonoBs, y4acTBYOLNX B
Henpou3BoaMTENbHOM 3axBaTe TEMSOBbIX HEMTPOHOB U, TEM CaMbIM, MOHWXKXAKOLNX 3anac
peakTMBHOCTM peakTopa.

13) MowHOCTHON KO3 PULUNEHT PeakTUBHOCTU — 3TO

A) senu4uHa, xapakmepusyrouwasi UsMeHeHuUe peakmueHocmu s10epHO20 peakmopa,
8bl38aHHOE U3MEeHeHUeM MOWHOCMmuU.

B) BenuunHa, xapakrepuaytowias TennoByo MOLHOCTb peakTopa.

B) BenuunHa, xapakrepusyroLias afeKkTpU4ecKkyo MOLLHOCTb peakTopa.

14) UHanBuayansbHbli gosumeTtpuyeckuin KoHTponb (MOK) — ato

A) MOHUMOPUHe rnpogheccuoHasibHo20 0by4yeHuUs1 pabomHUKO8 8 op2aHu3ayuu, Komopbie
g83aumodelicmeytom ¢ UCMOYHUKaMU UOHU3UPYWUX U3Ty4eHul.

B) MoHuTOpPUMHI NpodheccrnoHanbHOro obnyyeHns pabotHukos rpynnel A b B
opraHusauum, KoTopble B3aMMOAENCTBYHOT C MICTOYHUKAMUN NOHUINPYIOLLIMX U3ITYYEHUN.

15) OkBMBanNeHTHasa 403a B XpycTanuke rnasa ansi HaceneHus MeHblue, Yem ns
nepcoHana rpynnbl A B X pas.

A) 10.

B) 2.



B) 5.
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) 20.

1) TectoBble 3agaHusa 6e3 Bbibopa OTBETOB

Teopusi nepeHoca nany4yeHui

1.

10.

11.

12.

Hanpasnatowmin BekTop Q 06bI4HO BhbipaXatoT B chepnyecKkon cucteMe KoopauHar.
Cumtaa a9TKM KoopAauMHaTbl 3afaHHbIMKM, Bbipa3uTb Q B [eKapTOBOM CUCTEME U
UMnuHapudeckonm cuctemax koopauHat. Oteet Q = sinB cosy- i + sin Bsiny- j + cosO
- K.

lMycTb B 3agaHHOM TOYKE NPOCTPAHCTBA I yrnoBas MSOTHOCTb MOTOKa 4YacTuy,
N30TPONHa, T.e. onucbiBaeTcs BblpaxeHueM ¢(r ,Q) = F(rl)) / 4. Onpegenutb: a)
NMOTHOCTb MNOTOKA B MOMOXWUTENbHY nonycdepy HanpasneHun (Bnepen); 6)
NPOEKLMIO YIrNOBOM MIIOTHOCTM TOKa Ha HanpaBneHue, 3ajaBaemMoe eOUHUYHbIM
BEKTOPOM K; B) MHTErparnbHyto NNOoTHOCTL Toka.  OTBeT a) @+( ri) ) = F( ri1 )/2;6) (,
YO, )4m kJd D rQ=FrQks)O0.

HainTu yrnoByto NNOTHOCTb NOTOKA YacTuL B NPON3BOSIbHON TOYKE Hag, NITIOCKUM
N30TPOMHBLIM MCTOYHNKOM, MCMyCKatoWmMM Vv YacT./(cm2 -c).  OTgeT:
v/(41Tp),u>0;0,u<0

N30TpOnHbI NOBEPXHOCTHBIA MCTOYHMK, UCMYyCKaOLWKWI vV 4YacT./(CM2 -C), paBHOMEPHO
NOKpbIBAET NOBEPXHOCTb nonycdepbl paguycom R. MNMpeanonaras otcytcTene
NOrnoLeHnst BHYTPU cdepbl, HAUTK MAOTHOCTM NOTOKA M TOKa YacTul, B LEHTpe
cthepbl. OTBeT @ =V/2; J = V/4.

TouYeYHbI U3OTPOMHbIN UCTOYHUK Y-U3nydYeHus, ucnyckatoLmin 3,7-10'0 yactuu/c,
HaxoAMTCS B HeENornoLarLen n Hepaccemsatruwen cpege Ha pacctoaHum 100 cm oT
obnyyaemoro obpasua 13 anoMmmHua oobemom 0,1 cm3 . Onpegenntb cedeHne
HEKOrepeHTHOro paccesiHnsa oOTOHOB Ha 3NEeKTPOHaXx, ecnvn B eANHULY BPEMEHN B
obpasue pacceuaetca 1,5:10* dpoToHoB. OTBeT 0,65 10-2*cm?.

Onpenenntb MakcMmanbHO BO3MOXHYO 3HEPrnto poTOHOB Nocrie KOMNTOHOBCKOro
paccesHus Ha yron 6 = 180°.  OTtBeT Emax = 0,255 MaB.

PaccumTtaTb NONHOE MUKPOCKONUYECKOE CeYeHMe B3anMoLenCTBMSA ramma-
nany4vexus ansa atunosoro cnnpta C2H50H, umetowero nnotHocTb 0,79 r/em3 |, onga
aHeprun 0,08 MaB. OtseT 0,139 cm™!

Bblumcnutb cTeneHb aHM30TPONUK YrioBOro pacnpeneneHms oToHOB Npu
KOMNTOHOBCKOM paccesHnn Ans HavanbHbIX aHepruin, pasHblx 0,01; 0,1 n 10,0 MaB,
MOHMMas Mo 3TUM OTHOLLEHWE BEPOATHOCTEN paccesHus Ha yribl 6, pasHble 00 1
180°. OrteeT 1,24; 2,02; 83,0.

Haintn cBasb mexay yrnamm ynpyroro paccesHnua HEMTPOHOB Ha sApe Bogopoaa B
nabopaTopHOn cucteme koopamHaTt Bs 1 B cucteme UeHTpa nHepumm 8c.  OTBeT
cos Bs = cos 6c¢/2.

[MyCcTb HENTPOH MCNbITLIBAET HEYNPYroe paccesiHne Ha NepBoOM YPOBHE BO30YyXKaeHUs
%Fe (Q =-0,845 MaB). OnpenenuTb: a) Npy Kako MUHUMAanNbHON HavanbHOW
SHEeprnm BO3MOXHO 3TO paccesiHne; 6) npu Kako MUHUMAaIbHOW HaYanbHOW 3Heprm
BO3MOXHO paccesHue Ha yrnbl 8S, paBHble 45° 1 90° . OtgeT a) 0,860 MaB; 6)
0,8602 MaB; 0,8603 MaB.

MokaxuTe, 4TO cpeaHne NoTepu IHEPrnn Npu M30TPOMHOM YNPYroM paccessHUn Ha
anpe maccon A paBHbl AE = 2E;A/(A+1)°?

Mony4nTb peleHne ypaBHEHUS aneMeHTapHoM Teopun anddysmm B 6ECKOHEYHOM
OAHOPOAHOM CpeAe ANt TOYEYHOTO M NAOCKOTO M30TPOMHbBIX UCTOYHUKOB €4NMHNYHOM

MOLLIHOCTW. OTBeT@{:F}=iEKFE_L?, o(lz]) = — exp(—|zl /L .

4mB r 2EpL
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13.B npubnuxeHnn anemeHTapHOW Teopun Anddysnm HanWTU KpUTUYECKUI pasmep
wapa 13 23°U. Cuntatb, YTO HENTPOHLI, POXAAOLIMECH NPU AENEHUU, UMEIT OOHY
9Heprulo, Kotopas He uaMeHdaeTcs B npouecce anddysun. MNpu pacyetax NPUHATb
22=0,357 cm-1; 25 ==0,393 cm'; 2, = 0,193 cm'; v =2,46. OtBeT 6,52 cM™;

14.TMonyynTb pelleHne ypaBHEHNA BO3pacTa Ans nNioCcKoro MOHO3HepPreTUYeckoro
NCTOYHMKA eANHNYHOW NOBEPXHOCTHOW MOLLHOCTU B 6€CKOHEYHOM OAHOPOLHOM
cpege. OrtBeT

D) 1 ( zf)
z,7) =——exp| ——
7 VarT P\ T ar

15. KonnumMmpoBaHHbIA My4OoK (hOTOHOB HOPMaribHO NadaeT Ha NonybecKoHeYHyo
cpeay, B KOTOPOW U3NyyYeHne UCnbITbiBaeT N30TPONHOE paccesiHne 6e3 nameHeHus
3Heprun. B npmbnmxeHnn ogHOKPaTHOroO paccesiHus onpeaenuTb 3aBUCMMOCTb
obpaTHOoro Bbixoda n3nyyYyeHns OT pacCTOAHUS r 40 TOYKM NageHns usnyyeHnsa Ha
cpedy npwv ycnosuu, 4to r>> 1/u. OtBeT f (r) exp(—Zr).

MawwnHbl n obopygosaHune ASC

1) lMpuBegute B O06OLWEM BUOE CTPYKTYPHYD CXEMY CUCTEMbl YMpaBreHus
aBTOMaTMYeCckoro o6opyaoBaHus.

ynpasnexue ‘“
3apaHue o o = BHewsne
4 - L T aoamywenna
| perynavop npwsoa | obvexr
;u AaTyimm
oGparHan 3 e WyMBt
CBR3b 1T yamepenwit

2) Oatb onpeneneHne ABToMaTM3NpOBaHHAA CMCTEMA — CUCTEMa, BKIo4varolasa B
ceba obbeKT ynpaBneHus U TexHu4Yeckue cpencrea asTomaTusdauuun. [pu 9TOM 4YacTb
YHKUNIA yripaBreHns BbIMOSHAETCS YENT0BEKOM-0NEPaToOpPOM.

3) [HaTtb onpegeneHne cuctembl ynpasneHus wu 3awutbl (CY3) peakTopa
3aKryaeTcsa B HENPEPbLIBHOM KOHTPOIE XOA4a LIENHOW peakumn B peakTtope 1 ynpaerieHum
YKa3aHHbIM MPOLIECCOM B CReaylowmMx pexunmax: nepBuyHas 3arpyska unu neperpyska
TONMNBA, NYCK peakTopa Ha MOLLHOCTb U €ro BbiBo4, paboTa Ha 3a4aHHON MOLLHOCTM 1 ee
N3MEeHeHne, aBapuHbIA UNN NNAHOBLIM OCTAaHOB peakTopa.

4) [Odatb onpegeneHne AapunHas 3awmuta (A3) cpabaTbiBaeT B crniyvyae
OAHOBPEMEHHOIO NageHuMsi BCEX OpPraHoB pPEerynupoBaHna OO KPaWHEro HWKHEro
nonoxeHud. Npun aTom gencreme cnctemol A3 He nNpekpaLlaeTcs.

5) NaTtb onpepenenue MNMpegynpegutensHas 3awmTa ([13) B 3aBUCMMOCTM OT TUNa
BbI3bIBAET NOOYEPEAHOE OBUXKEHME PYNN CTEPXKHEN, HAUYNHasA ¢ paboyen, BHU3 ¢ paboyen
CKOPOCTbIO, MPU 3TOM NUKBMAALMNSA CUrHana npuynHel cpabatbiBaHMs 3alUMTbl TPUBOANT K
oTMeHe komaHAbl (Tvn M3-1). MN3-2 3anpeLlaeT ABMXKEHMNE CTEPXKHEN BBEPX OO
NCYE3HOBEHUS CUrHana NpuUYnHbl cpabaTbiBaHMS 3aLLUUTHI.

ApepHble mogenu
1) KakoBa O6bina 661 BenuunHa oTHoweHus Z/A ana agpa, ecnu
Obl He AencTBOBanN NpuMHUMN 3anpeta Naynu?

B atom Cny4dyae BCe HYKJT1OHbI pacnojiarasimcb Obl HA CAMOM HU3LIEM OQHEPreTn4eCkom
YPOBHE, a TaK Kak Mexay npoTtoHamMu ﬂeﬁCTByPOT CUIbl KYITOHOBCKOIo OoTTalrikmBaHud, 1o
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anpy 6bino 6bl 3HEpreTMYeckn BbIrOAHO COCTOATbL U3 OOHUX HEMTPOHOB. CneaoBaTenbHO,
BbInonHanock 6bl ycnosme Z/A = 0.

2) NokasaTb Ha npumepe aapa N, yTo aToMHOe A4PO He MOXEeT COCTOATh U3
NPOTOHOB U 3JIEKTPOHOB.

Ecnn agpo "N COCTOMT M3 NPOTOHOB W 3MEKTPOHOB, TO OHO AOMMKHO cogepxaTtb 14
NPOTOHOB M 7 3MEKTPOHOB. Toraa nonyyaetcs npaBuIibHbIA dNeKTpuYeckun sapsag +7e
3TOro sapa 1M NpubnuanTenbHO BOCMPOM3BOAUTCA ero macca. [MoCKOombKy M NPOTOHbI, U

3NEKTPOHbI MMEKT nonyuenbii CruH (1/2), TO S4pO OKasblBaeTCsl COCTOSWMM U3
HeyeTHoro (21) uucna depmnoHoB. [lpaBuna KBaAHTOBO-MEXAHWYECKOTO CrOXEeHUs
BEKTOPOB MOMEHTOB KOSNIMYECTBA ABMXEHUSA B 9TOM Crlydae OMnycKalT NULb nonyuenbin

pe3ynbTUpYLMA cnuH aToro saapa. Ha camom gene cnuH agpa “NpaseH 1, 4To
HEeCOBMeCTMMO C NPOTOH-3M1EKTPOHHOM MOAENbIO agpa.

3) NokasaTb, YTO U3 onpeaesieHHOW YeTHOCTU BOJTHOBOW (PYHKLMM CUCTEMbI YacTUL,
(Hanpumep, sapa) cnegyeT paBeHCTBO HYNMIO €€ 3N1IeKTPUYEeCKOro AMNoNbLHOro
MOMEeHTa.

3anuwem BblpaxeHne and anekTpn4yeckoro agnnosibHoOoro MOMeHTa CUCTeMbl Z
OONHAaKOBbIX YaCTul, HaAeJ1eHHbIX 3f1IeMEHTapPHbIM 3apAaoM €:

d= j;p(;)dv = Ze‘[;ﬁf“l’(rﬁ)‘2 dv. 3p0ecb  MUCNOMb30BaHO TO, 4TO p(;) = Ze“}’(;)‘2 .MNpwu

. - 12
onpegeneHHon 4etHoctTn W(r) PYyHKUUS “P(r)‘ BCcerga 4YeTHa W noAblHTerparnbHas

C*)yHKLI,VIFI BCerga He4YyeTHa, 4To U NpmBOoAUT K paBEHCTBY HYIKO UHTErpasna, a 3Haudynut u
ANEeKTpn4eckoro AMnosibHoro MOMeHTa.

4) [okasaTb, YTO ANs OAHOPOAHON chepruYeCKn CUMMETPUYHON CUCTEMbI 3apsaoB
(Hanpumep, cchepuyeckn CUMMETPUYHOIO siapa) CO6CTBEHHbLIN (BHYTPEHHUMN)
3NEeKTPUYECKM KBaapynonbHbIn MOMeHT O, =0

0,-10. - 11(322 ) p(Fydv = lj?z(s cos20—1)p(r)dv,
e e e
rae p(r) - NNIOTHOCTb ANEeKTPUYEeCcKoro 3apsaa CUCTEMbI.

B cuny cpepunyeckon cummeTpumn UCnosrib3yem BTOPOW BapuUaHT 3TOr0 COOTHOLLEHUA,

3anucaHHbIN B chepuyeckon cucteme KoopavHart (r,0,¢):
Rnrx2rm R V4 2z
0, = 1 j j j r (3cos? O—1) p(r)ridr-sind-dp = = 1 j o(r)-rdr j (3cos> @ —1)sin 0d6 j do
e 000 e 0 0 0
30ecb UCMomnb30BaHO TO, YTO dv =r’dr-sinfd@-dp, v Ana cepuyHeckn CUMMETPUYHBIX

CVICTeMp(;)Ep(r), T.e. He 3aBuCUT OT yrmoB € wn ¢. YuutbiBasd, uTO
.[ (3cos*@—1)sinfdO =0, npuxoanm K [oKa3aTenbCTBY yTBEpXXOeHus,
0

COOPMYNIMPOBAHHOIO B YCIOBUM 3aa4u.

5) Onupascb Ha cchepuyeckyro 0o4HOYACTUYHYHO MoAeNb 060N04YeK CO cnapMBaHuemM,
npepackasaTb CMUH M YeTHOCTb OCHOBHOFO COCTOSIHMA AApa | Na .

B OCHOBHOM COCTOSIHMM paccMaTpMBaeMOoro s4pa MoSHOCTBIO 3aMOMHEHbI TPU HXKHME
nogo6onoyku 1s,,,1p,, 1 1p,,,. DTN TpW 3anonHeHHbIe NOA060No4YKM 06pa3yoT ABaxabl
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Marmyeckuii kop 'O co CMMHOM-4eTHOCTbI0 0" . OcTanbHble HYKMOHbI sapa ;; Na (3
NPOTOHa U 4 HeTPOHa) B OCHOBHOM COCTOSIHUM HaxodsTcsl Ha nogobonoyke 14, , npuyem

BCE OHW, KPOME OHOro NPOTOHA, CMAapPEHbI, T.€. CBSA3aHbl B MApe CO CNMH-YETHOCTbIO 0.
Takum o6pa3om, pe3ynbTupytoLLMe CMNH-YETHOCTb siapa |, Na B OCHOBHOM COCTOSIHUM

onpeaensitoTCs CMMHOM U YETHOCTBIO €AMHCTBEHHOrO HECNAapEeHHOro NPOTOHa B COCTOSAHUM
1d,,, . CnepoBaTenbHO, UCKOMbIE CMH-YETHOCTb SApa “Na paBHbl 5/2°.

6) NMpeackasaTb CNNHbI U YETHOCTU OCHOBHbLIX COCTOAIHWUW AAep LK U , Ca.

MepBoe 13 3TUX SAep B OCHOBHOM COCTOSIHUM COAEPXKUT MPOTOHHYIO AbIPKY B ABaXAbl

mMarmyeckom kope . Ca . MockonbKy aTa Aplpka B nogobonoyke 1d,,, Toy sapa , K B

OCHOBHOM cocTosiHun J” =3/2".Y aapa J/Ca B OCHOBHOM COCTOSIHUM UMEETCSl HEUTPOH B
nopo6onouke 1f,, Hag ABax bl MarMyeckum Kopom 'Ca . Moatomy y sigpa ,'Ca B
OCHOBHOM COCTOSAHUUN J© =7/2". OKCnepMMeHT noaTBepXaaeT 3TN NpeackasaHus.

7) OnpepnenuTtb U3 cchepuveckom o4HOHACTUYHON Moaenn 060o04eK CNuH,
YEeTHOCTb M 3NEKTPUYECKUN KBaapynosibHbI MOMEHT OCHOBHOIO COCTOSHUS

AeWTpoHa (aapa 'H ).

B OCHOBHOM COCTOSIHUM AeNTpOHa B pamKax paccMaTpvMBaeMOW MOAENN HEWTPOH U
MPOTOH HaxoAsTCs Ha Hu3wewn obornoyke ls,,, T.e. UMET HyneBble OpbuTanbHble

MOMEHTbI [, =/, =0. lNoNHbIN MOMEHT KONMUYECTBa ABWXEHUS AeWTpoHa (ero CnuH) ¢
y4yeTom CMVHOB HYKNOHOB s, =5, =1/2 n naércs Bblpa)XeHMEM:

j=l:+5+5+5:6+6+ +==0nm 1.

N | —l
N | —t

UETHOCTb [pOenTpoHa C Y4E€TOM COOCTBEHHOW (BHYTPEHHEW) YETHOCTU HYKITOHOB
1+

p, = p, =+1 onpeaensercs BblpaxeHem: P=p,-p, (=1 "= (FD)(FD(=D)"0 = +1

Takum obGpa3som, npeackasbiBaemble MOAENb0 000M0YEK CMMH U YETHOCTb AEWTPOHA B

OCHOBHOM COCTOSIHUM 0 Mnn 17. DKCNepuMeHT JaéT BTOPOE M3 3TUX 3HAYEHUN.
ONeKTpU4ecKnin KBagpynorsbHbI MOMEHT O, AeATpoHa B cdpepuyeckon mogenu obonoyek

HYyIeBOW, TaK KaK HYKIOHbl AeWTpOHa HaxodATcA B CEpPUYECKM CUMMETPUYHOM s,
COCTOSIHUM.

8) Hantu cpegHee paccTosiHue Mexay HYKIoHaMu B sgpe.
Mcnonb3yem aMnmpuyeckoe COOTHOLLEHWE AN paanyca sapa: R=r,4"° =(1,0+1,1)4"
dm.

.. 4 . o V. 4
O6Bém agpa V, 25727’0314. OB6BEM, NPUXOAALLMINCS HA OOWH HYKIOH, ¥, :j :gmf(f. AnvHa

CTOPOHbI kKyba Takoro o6bEmMa d, 1 ecTb CpefHee pacCTosiHMe Mexay HyKIoHaMu B siape.

1/3
Vmeem d, =(§7zr03j z(1,0+1,1)(g3,14)”3 ~1,7 dm.

9) NMpeackasaTb, ONMpPasACb Ha OQHOYACTUYHYHO MoAerb 060104€eK, CMUHbI U
YETHOCTM HU3KOMEXalmX Bo36YXAEHHbIX COCTOsIHUIA sigpa 0.
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Y sigpa 'O B OCHOBHOM COCTOSIHWUM 3amosiHeHbl nogobonoykuls, ,,lp,, , 1 UMeeTcs OauH
HecrnapeHHbIN HEMTPOH BO BHeLLHeW 1p,, -nogobornoyke. Huakonexatune Bo3byaEHHbIE
COCTOSIHUSA NOSTy4aKTCa NepemMeLLleHneM HecnapeHHoOro HeMTpoHa B crieayroyo (1d2s)
060ro4Ky Ha 0JHOMaCTUYHbIE YPOBHU 1d,,,2s,,, U 1d,), .

Co0TBETCTBEHHO BO36YXOEHHbIE COCTOSAHMA ByayT umeTs J© =5/2%,1/2%,3/2". Opyras

BETBb HU3KONEeXaLnx COCTOAHUI ByAeT BO3HMKaTb NPy NepeMeLLeHn OAHOro 13
HENTPOHOB HN3KOMEXaLLUMX 3anofHeHHbIX nogobonoyek s, 1 1p,, B nogobonoyky 1p,,

C 3aMblkaHneM aTon nogobonoykn. CooTBeTCTBYIOLMNE BO3OYKOEHHbIE COCTOSAHMSA OyayT
onpefensATbCs XapakTepucTMKkaMm HEMTPOHHBLIX AbIPOK B nogobonoykax l1s,, v 1p,,, T.e.

6yayT MMeTb Xxapaktepuctukm J” =1/2*n 3/2°.

10) OnpeAenuTbL U30CMUH OCHOBHOTO COCTOSIHUA apep [C n || Al.
M3ocnuH ~ 1,0CHOBHOrO ~ COCTOSIHMUSI  sigpa  OMpeaensieTcs M3 COOTHOLUEHWS:

Z—-N .
, TAe — [,NpoeKuns N30CNMHOBOro BeKTopa sigpa Ha OAHYy M3 ocel

I, =|L| =

(B J@HHOM cryyae 3-10) TPeXMEPHOro eBKMUIOBOro 3apsi0BOro NPOCTPaHcTBa, a Zun N —
yucrna npPOTOHOB WM HEWTpoHoB sAgpa. OTcioga ana  sgep PC(Z=N=6)u

*Al(Z =13,N =14) nony4aem:

1,(7)=|2=0 =], 10(27A1)=‘

1
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Be3onacHOCTb M KOHTPOSIb B OM3MNKE SOEPHLIX peakTopoB

1) Dante onpefeneHne TepMmHa « ATOMHasa CTaHLMsI»:

AmomHasi cmaHyus: S10epHas ycmaHoska 011 npou3eodcmea 3Hepauu 8 3a0aHHbIX
pexumax u ycriogusix npuMeHeHusi, pacrosiazaroujascs e npedenax onpedesieHHoU
IPOEeKMoM meppumopuu, Ha Komopou 07151 ocyw,ecmeasieHus 3mou yesu Uucrosib3yemcs
510epHbIlU peakmop (peakmophkl) U KOMIIeKC HeobxoduMbix cucmem, ycmpoucms,
obopydosaHusi U coopyxeHul ¢ Heobxodumbimu pabomHukamu (nepcoHanom) (HIM-001).

2) TpebGoBaHHUsI K JIMLIaM, JIOIYCKAIOIIUMCS K pab0oTe C UCTOUHUKAMHU U3ITyUEHUS:

K pabome ¢ ucmounuxamu usznyyeHus Oonyckaromcs auya He Monoxce 18 nem, ne umerowue
MEOUYUHCKUX NPOMUBONOKA3AHULL, OMHECEHHble NPUKA30M PYKOBOOUmMEsl K Kame2opuu nepcoHand
epynnol A, npowedwiue obOyueHue no Npasuiam padomvl ¢ UCMOYHUKOM U3IYYEHUS U NO
PaoUayUoOHHOU 6€30NaACHOCmU, NPOWeOUUe UHCIMPYKMANC N0 pAOUAYUOHHOU OE30NaACHOCIU.

Ha onpedeneHHble sudbl desimeribHocmu Oorlyckaemcs nepcoHarn apynrbsl A rpu
Hanuyuu y HUX paspeweHutll, ebi0agaeMbix op2aHaMu 20Cy0apCmeeHHO20
peecyrniupoeaHus 6esonacHocmu. Hepequb crieyuariucmos yKasaHHOecO repcoHaria, a
makxxe npedbsierisieMble K HUM KeanugukalyuoHHbIe mpebosaHus onpedesnsomcs
lMpasumenscmeom Poccutickolt ®edepayuu.

3) TepmuH «ABapus pagnaunoHHas »:

Aegapus paduayuoHHas - Momeps yrnpaesieHuUst UCMOYHUKOM UOHU3UPYIOUW,E20 U3ITyHEeHUS,
8bI38aHHasi HeUcrnpasHoOCMbo 06opydosaHus, HerpasusibHbIMU delicmeusimu
pabomHukoe (nepcoHana), cmuxutHbiMu 6edcmeusiMu Unu UHbIMU rpuYuHamu, kKomopasi
Moeasia npusecmu usnu rpusesna K obsy4deHuro 1tooel 8biuie ycmaHO8/1eHHbIX HOPM Unu
paduoakmueHOMY 3a2psI3HEHUIO OKpyXxarouwel cpeobl.
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4) TepMuH «3arpsisHeHue NOBEPXHOCTU HECHUMaeMoe (PUKCUPOBAHHOE)»:
3azpsisHeHue nogepxHocmu HecHUMaemoe (QbukcuposaHHoe) - paduoakmugHble
gewjecmea, Komopble He MepeHOCAMCcs nNpu KoHmMakme Ha opyaue rnpedmemsi U He
yOansiromcs npu dezakmusauuu.

5) TepmuH «3arpsisHeHNE NOBEPXHOCTU CHUMaeMoe (HE(PUKCMPOBAHHOE)»:

3azpsisHeHuUe rnogepxHocmu cHUMaemoe (HeghukcupogaHHoe) - paduoakmugHble
gewecmea, KoOmopble rMnepeHoCcsmcs rnpu KoHmMakme Ha opyaue rnpedmemsl U yoansmcs
npu 8esakmusayuu.
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FOTOB K CO3aHMI0 HOBbIX METOOB pacyeTa COBPEMEHHbIX (PU3NYECKMX YCTAHOBOK U
YyCTPONCTB, pa3paboTke METOAOB perncTpauum MOHN3MPYOLWNX U3MyYeHnin, METOL0B

OLEHKUN KOJTMYECTBEHHbIX XapakTeEPUCTUK AOEPHbLIX MaTepmnanoB

lMepuon okoH4YaHUA chopMUpOBaHUA KOMMNETEHUUU: 4 ceMecTp
Ovcumnnnuubl (Mogynun) (6nok 1 Bnok: 5000)

51.B.09 NHcTpyMeHTanbHble N 9KkcnepuMeHTarnbHble MeTobl
PU3NKN SAEPHBIX peakTopoB

51.B.01 ®unsnyecknn npakTmkym no aKcrnepuMmeHTanbHbIM MeTodam
AAepHON PU3MKM N O3UMETPUN

B1.B.07 Pe3oHaHcHble MeTOabl UCCreaoBaHMA

ceMecTp

51.B.14 be3onacHOCTb 1 KOHTPOIb B (hn3unke ssaepHbIX peakTopoB

Oucumnnudsbl (moaynu) (bnok 1 OucumnnuvHbl no Bbibopy 51.B.11B.4)

51.B.00B.04.01 ®duanyecknin npakTnkym
MO pe3oHaHCHbIM MeTodaM UccrefoBaHus

Oucunnnuudbl (Mmoaynun) (Bnok: 6000. B2.[MpakTuka)

52.B.02(H) Npon3BoacTBeHHasn npakTuka,
Hay4HO-uccnegosartensckas paborta

cemecTp

52.B.04(lNp) MNMponssoacTeeHHas npakTuka, npeaaunsioMHas

3 cemecTp

4 cemecTp
4

4 cemecTp

4 cemecTp

1,2,3

4 cemecTp

Oucumnnudsl (moaynu) (Bnok: 7000. B3.'ocynapcTBeHHada ntorosas arrecraums)

63.01([]) MogroToBka K 3awuTe
M 3aWmTa BbINYCKHOW KBanugukaunoHHom paboTbl

ﬂepequb 3agaHuun ons npoBepKu C(*)OpMVIpOBaHHOCTM KOMneTeHUunn:

1) TecToBble 3agaHns ¢ BbIGOPOM OTBETOB

dursnyecknin NPaKTUKYM MO SKCNEePUMEHTaSIbHbIM MeTo4aM SAepHON (PU3MKK K

A031MeTpUn
1. YOenbHble NOTepu 3HEPINN YacTUL, B BELLLECTBE:
1) CnyyanHas ANCKpPeTHas BENNYMHA;
2) CnyyanHas HenpepbiBHAsS BENMYMHA;
3) CmelwaHHasa cny4yanHasa BeriMyYMHa.
2. CpepgHun npober yacTtuu B BeLECTBe:

1) Mo3BonsieT 0QHO3HAYHO ONPeAEenuUTb BCE XapakKTEePUCTUKM YacTuLl;

2) He noseonger;
3) MNo3BonsieT HECKOSIbKO U3 BC€X BO3MOXHbIX.
3. Tlo KpUTMYECKOWN SHEPTUKN 3apPSXKEHHBIX YaCTUL, MOXHO:

4 cemecTp

1) OpgHo3Ha4vHo onpegennTb aTOMHbIN HOMEP BeLeCcTBa NorroTntenA Z,

2) Henb3s;
3) HeogHo3Ha4HO.
4. MmnynbcHas MOHU3aUMOHHadA Kamepa:
1) MoxeT paboTaTb TONbKO B MMMNYNbCHOM PEXNME;
2) MoxeT paboTaTb B TOKOBOM pPeXUMe;
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3) He moxer.

MépTBO€E BpeMs NponopuUnoHanbLHOro ra3opaspsagHoro CYETYMKA:

1) 3aBUCUT OT NPUSTOXKEHHOrO HanNpPSXXeHus;

2) He 3aBucuT;

3) Cnabo 3aBucuT.

CUMHTMNNALUMOHHBIN AETEKTOP PYHKLMOHNPYET Ha OCHOBE:

1) WoHnsaumoHHoro adpdekra;

2) PaguontoMuHucueHTHOro adcekxra;

3) Paguoxummyeckoro acdpdpekTa.

MO>XHO fiM N0 KOMATOHOBCKOW YacTu annapaTypHOro CnekTpa raMma-m3nyyeHus
OLIEHNTb 3HEPTUI0 raMMa-nU3nyyYeHus:

1) MoxHo;

2) HeBO3MOXHO;

3) HeogHo3Ha4yHoO.

Mpy NOCTOSAHHOW BenMYMHE cpefHen NOTEPU IHEPrnmM YacTuubl annapaTHbIn
9HEpPreTMYECKUn CNEKTp YacTuL SBnseTcs:

1. CTpPOro NMHENHbIM;

2. HenuHenHbiMm;

3. JlokanbHO NIMHENHbIM.

BrnvseT nn oTHoweHMe paguycoB aHoda K Katody Ha KodddUUMEHT ra3oBoro
ycuneHus

1) Bniser;

2) He Bnuger;

3) Cnabo 3aBucuT.

10.Kakon peTekTop WU3NyyYeHUMn UMeeT MUHMMaNbHOe MEPTBOE  BpeEMS.

MonynpoBoaHWKOBbIN 7,; CUMHTUNNAUNOHHBLIV 7, ; [a30HANOMHEHHbIN 7,
1) 7,<7,<75;
2) 1,>1,>1,;

3) r,=1,=1,.

Pe3oHaHCcHbIe MeToabl UccrneaoBaHus
1. OueHuTb BbIpaXeHne AN PEe30HaAHCHOW  YacTuubl @, konebaHun B

nocnegosaTensHoM RLC-koHTYype.

a.
b.
C.
d.

10H
10°H
10°H
10H

2. lNonyunTb BbIpaXeHWe W 3HayeHMe [Onsg  Pe30HaHCHOW 4acToTbl @, B

p

napannenbHOM KOHTYpe.

a.
b.
C.
d.

10H

10°H
10%H
10H

3. lNonyynTb BblpaXXeHMe W 3Ha4yeHne ONs Pe3OHaHCHOW 4acToThbl @, B YCNOBUAX

UMKITOTPOHHOIO pe3oHaHca.

a.

2*10H
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b. 4*10%H
c. 3*10°H
d. 5*10’H

MonyynTb BblpaXeHWe U 3HaYeHus ONns pPe3OHaHCHOM YacToTbl Jlapmoposou
peueccun YyacTuubl C MarHUTHBIM MOMEHTOM 4 B MarHUTHOM OOHOPOAHOM rofne C
NHOYKUNEN B.

a. 2*10H

b. 5*103H

c. 3*10’H

d. 4*105H

MonyunTb BblpaXeHWe M 3Ha4YeHue AN CKOPOCTU OTHOCUTESNBbHOIO ABWXKEHUS B
BaKyyMe UCTOYHUK-AETEKTOp Npu 3adaHHbix £; 7 ;
a. 1.05 mml/c

b. 10 mm/c
c. 1,05 mkm/c
d. 10 mkm/c
. MNonyuntb pacwenneHne Bo3byxaEHHOro coctosHusa aapa Fe-57.
a. 153B
b. 10 3B
c. 33B
d. 53B

NHCTpyMeHTarnbHble 1 3KkcneprMeHTanbHble MeToabl U3VKN SOEPHbIX PeaKTOPOB

1.

Ckonbko TBC BxogaT B coctaB A3 peaktopa?
1. 163

2.12

3.1080

4.254

Kak 3akpenneHbl TBOJ1bl B gucTaHunoHupyowmnx peweTtkax YTBC?

1. MpukpenneHbl C NOMOLLLIO CBAPKKU TOSMbKO K LEHTPasibHOM peLleTke
2. Mocagkon C HaTArom, UCKI4YarLWen nepemeLleHme

3. C BO3MOXHOCTbLIO nNepemMeLleHus

4. C noMoLLbo CBapKK

KakoBa ponb perynupytoLiero knanaHa?

1. Anga cHabxeHusa TypbuHbl napom

2. ina uaMmeHeHus pacxoaa napa B TYpOUHy

3. [Ins obecneyeHns NAOTHOCTU 3aKpbITUS AOCTyna napa B TYpouHy
4. OTcekaTb 4OCTYN Napa B NPOTOYHYHO YacTb TYPOUHBDI

Ckonbko CTyI'IeHeIZ nmveert I/IMI'IyJ'IbCHbII‘/'I HaCoOC CUCTEMbI perJ'II/IpOBaHI/IFI?
1.1

BN
RWN

CKONbKO aBapuinHbIX YNOPOB YCTaHOBIEHO B panoHe anekTpoasuratena NUH?
1

N O
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7. 3akoHuyuTe dpasy: «CenapaumoHHble YCTPOMUCTBA COCTOAT U3 NaKeTOB BOSTHUCTOM
dopmbl. KOHCTpyKLMS nakeTa BKNOYaeT B cebsi yCTaHOBIEHHbIN 3a »Kamno3un
napoBou Ablpyatbi NUCT. OH NpegHasHa4veH ang...»

1. lna npepoTBpalleHna nonagaHus BAaXXHOro napa B NapoBOKW KOMSIEKTOP
2. [Insa BbipaBHMBaHUA NoOJIen CKOPOCTEeN napa

3. [Ans BblpaBHMBasA NapoOBOWN Harpys3ku

4. [1ns okoHYaTenbHOM OCYLUKMN napa

8. Kakue aBapuiiHble cUrHasbl LUYTHUPYHOTCH C BbIOEPXKKOM MO BPEMEHN?
1. Ot AKHIT mowHocTb meHee 75% OT HOMUHaNbHOM
2. Ot AKHIT mowHocTb MeHee 5% OT HOMUHaNbLHON
3. Mo coctosinuro N'H 1,2,3,4
4. Bce aBapuiiHble cuUrHarsbl LWYHTUPYIOTCA C BblOEPXKOM BpemMeHn 5 nnn 50 cekyHp,

9. 'oe pacnonoxeH Npy>XMHHbIM BNoK, obecneyvmBaloLLmMii BO3BPaT B UICXOAHOE
NnonoXXeHne noaBuKHOro nostca?
1. B HWXHeN YacTu HecyLlen Tpybbl
2. Ha Hecywen Tpybe
3. B BepxHen 4actn HecyLlen Tpyobl
4. B panoHe HenoABWXXHOIO NOJIKOCa 3anuparoLero MarHuTa

10.Kakyto MOLLHOCTb NnoTpebnseT oanH 6nok TOH B HOMMHanbHOM pexnme K7
1. 90 kBT
2. 85 kBT
3. 95 kBT
4. 125 kBt

11.HasoBuTte, ka kon rpynne ob6opyaoBaHnsa OTHOCUTCA KOPMyC peakTtopa

. Krpynne B

. krpynne C

. Krpynne A
.krpynne Aun B

12.Ecnu nocTpagasLlinmn NPoAoImKaeT conpukacaTbCsl C TOKOBEAYLLMMU YacTaAMU Kakue
AENCTBUS OOSMKHbI ObITb NPEeANPUHSATBLI NIMLOM, OKa3biBaoLLMM NOMOLLb B NEPBYHO
oyepeab?

. HemeaneHHo Bbi3BaTb CKOPYIO NOMOLLb

. BbicTpo ocBOGOAUTL NOCTPaAaBLUEro OT 4eACTBUS INEeKTPUYECKOro Toka
. HemeaneHHo gonoxuntb MacTepy Unm HavyanbHUKY Liexa

. OTKNOYNTb NUTaHME TOKOBEAYLLEN YacTu

13.Kak okasblBaTb NepBylo NOMOLLb MNPy NonagaHnun ekou LWenovm ee napos B rnasa.

. MpoMbITb 6oNbLIMM KONMYecTBOM BoAbl B TedeHne 10-15MuHyT
. MpombITb BOAoN B TedeHun 5 mnHyT. N genatb npumoydkn n3 10%-Horo pacteopa nur.
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3. MpombiBaThb rNasa 60nbLLIMM KONIMYECTBOM BOAbI, @ 3aTeM 2%-HbIM pacTBOPOM GOpHOM
KUCMOTbI.

4. Pa3gBMHYTb BEKM U NPOMbITb Ffla3a nof cTpyen XonoaHOW BOoAbl OT HOca K
HapyXwu rnas. BbiaBaTb cKOpyto nomoLyb

14.0npepennTe, Kakne N3 xapaktepuctnk HE cooTBeTCTBYIOT TUNY NaporeHepaTopa
Mnre-100
. C norpyxeHHbIM AblpYaTbiM JIMCTOM
. C cuctemoun npuHyaAMTENbHOM LIUPKYSLUM KOTNOBOMU BOAbI
. OgHokopnycHom
. Fopn3oHTanbHbIN

A OWDN-

15.YKaxuTe, K Kakon rpynne ynnoTHEHUA OTHOCUTCSA ynnoTHeHue Bana MUH-195
. KoHTakTHbIE-TOpLEeBbIe-rMagpoagNHaMMYecKmne
. beckoHTakTHbIE WeneBble
. KoHTakTHble-canbH1KoBbIE
. KoHTakTHO-TOpUEeBbIe-rnapocTaTuyeckme

A ON=

Bes3onacHOCTb N KOHTPONb B (hM3NKe SAepHbIX PeakTopoB

1. BopHoe perynupoBaHue — 310

A) ynpaeneHue UHMeHCUBHOCMbIO UernHoU peakyuu desleHuUs (peakmugHOCmbI0) 8
08YXKOHMYPHbIX 8000-80051HbIX 10EPHbLIX peakmopax.

B) ynpaBneHne MHTEHCUBHOCTLIO LIEMHOM peakunn geneHuns (peakTMBHOCTbIO) B
OLIHOKOHTYPHbIX BOAO-BOASHbIX AAEPHbIX peakTopax.

B) ynpaBneHne MHTEHCMBHOCTbLIO LeNHOW peakumu aeneHns (peaktmBHocTbio) B PEMK.

2. Cuctema BHyTpupeakTopHoro koHTpons (CBPK) —

A) amo cucmema KOHmMposisi A0epHo20 peakmopa, Komopasi daém ceedeHus O
napamempax u xapakmepucmukax akmueHOU 30Hbl, He06X00UMbIx Oris1 obecriedeHus
MPOEKMHO20 MEeXHO/I02UHEeCKO20 pexuma 3KCrsyamayuu akmueHoU 30Hbl 50epHO20
peakmopa.

B) a1o MO spgepHoro peaktopa, KOTOpoe AAET CBEAEHNSA O NapamMeTpax u
XapaKTePUCTMKAX akTUBHOM 30HbI, HEOBXOAMMbIX AN1s1 o6ecneyYeHnss NPOeKTHOro
CTaLMOHaPHOro pexuma aKcnnyaTauumn akTMBHON 30HbI SAEPHOr0 peakTopa.

3. datumk npamoro 3apsaga ([M13) (Heckonbko BapMaHTOB OTBETA) -

A) damyuku ¢ npuHydumesnbHbIM cobupaHuemM 3apsida u 0amyuKu, 2eHepupyrouue
anekmpuyeckul 3apso.

B) amuccuoHHbIl demekmop rpsmo20 3apsoa.

B) netekTop P-Z Tuna.

M) BaTYMK NO3UTPOHHOrO 3apsaa.

4. Kakue kateropum obny4aemsbix nvL, CyLLecTBYHOT? (HECKOMNbKO BapMaHTOB OTBETA)
A) nepcoHan epynnel A.

b) nepcoHan epynribi b.

B) HaceneHue.

") MepcoHan rpynnel A, b, B, HaceneHne n XnBOTHbIE.

5. MNpwv nnaHMpoBaHNM 1 NpoBeAeHNM MEPONPUATUI NO 0BecnedYeHnio pagnaLoHHONM
6e3onacHOCTU, MPUHATUM peLLeHnii B obnacTn obecrneyeHust pagnaLmoHHON
6e3onacHocTU, aHanunse aPdeKTUBHOCTN yKa3aHHbIX MEPONPUATUIA OpraHaMm
rocyapCTBEHHOM BNacTh, opraHaMyM MECTHOIo camoynpaBfeHunsi, a Takke
opraHu3aLusaMn, OCyLLECTBNSALWNMY AeATENbHOCTb C MCNOMNb30BaHWEM UCTOYHUKOB
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NOHN3NPYIOLLLErO N3MNyYeHMs, NPOBOAUTCSA OLEHKa paanaunoHHon 6e3onacHoCcT no
crneayroLmnM OCHOBHbIM NokasaTensam (HECKONbKO BapMaHTOB OTBETA):

A) xapakmepucmuka paduoakmueHO20 3a2pPsI3HEeHUSsT OKpyxarouw,el cpeokbl.

b) aHanus obecrieyeHusi Mmepornpusmud no paduauyuoHHou 6e3onacHoCcmu U 8bINMOSTHEHUS
HOPM, rpasusi U 2u2ueHU4ecKkux Hopmamueos 8 obsiacmu paduayuoHHoU 6e3onacHocmu.
B) sepossmHocmb paduayUoHHbIX agapuli u ux macwmab.

) cmeneHb 20mosHocmu K aghghekmueHoU fiukeudayuu padualyuoHHbIX agapull U ux
rnocnedcmesud.

6. [1nsa Toro 4ToObI LLEMHOM peakumnmn cymTanacs ynpasnsemon KoaphnumneHT
Pa3MHOXEHUA HEUTPOHOB OITKEH ObITh. ..

A) MHOro MeHbLLE HynS.

B) mHoro 6onblie eauHMLbI.

B) npumepHO paBeH Hyrto.

') okosio eOuHUUHbI.

7. Kakne maTtepuansl MOryT ObiTb MCNOMb30BaHbl B KA4eCTBE 3aMeannuTens HEMTPOHOB?
(HeckonbKO BapnaHTOB OTBETA)

A) mamepuan 0o/mKeH cocmosimb U3 «/162KUX» MOJIEKYIT.

b) mamepuan domxeH obradame 3Ha4uMoU hu3u4ecKoU riIomHOCMbH0.

B) mamepuan 3amednumerisi He O0/MKEH UHMEHCUBHO roariowames HeUmpPOHbI yXKe Nnocrie
ux 3ameOdrsieHusl.

") MaTepunan OOMmKeH COCTOATb U3 «TSXKESbIX» MOMEKYI.

8. KWYM — aT10
A) KoahghuyueHm ucriosrib3o8aHusl ycmaHo8/1eHHOU MoWHOCMuU.
B) koadhpunuMeHT noHM3NpyLoLLEN YCTAaHOBNEHHON MOLLIHOCTM.

9) CAOP - aTo
A) Cucmema agapuliHo20 oxriaxXx0eHusi peakmopa.
B) Cuctema aBapuinHOro octaHoBa peakropa.

10) Kak paboTaeT yckopeHHasa npegynpeauTenbHas 3awmura peakropa?

A) cniyxkum Ons 6eicmpou pa3zpy3ku 6rioka 00 ypoeHsi mouwHocmu 40-50%.
B) cnyxuT ans 6eicTpon pasrpysku 6noka 0o ypoBHSA MowHocTU 10-20%.
B) cnyxuT ans 6eIcTporo octaHoBa peakropa.

11) VlogHas sima — aTo

A) cocmosiHue 0epH020 peakmopa focre €20 8bIKIYEeHUSs TUb0 CHUXEHUST €20
MOWHOCMU, Xapakmepu3yoweecsi HaKonieHUeM KOPOmKOoXu8yue2o u3omorna KCeHoHa
135Xe, obpasyroule2ocs 8 pesyrnbmame paduoakmueHo20 pacrnada uzomorna uoda 139,
B) cocTosiHne sigepHOro peaktopa nocrie ero BblKIYeHNUs N0 CHMKEHUS ero
MOLLHOCTM, XapaKTepum3yHoLLeecsi HakomneHMeM KOPOTKOXMBYLLLErO M30ToNa KceHoHa 391,
obpasytoLlerocsi B peaynbTaTe paanoakTMBHOIO pacnaga usotona noga '*5Xe.

12) WWnakoBaHwe TOoNNnBa — 310

A) 310 npouecc HakonneHusa B paboTatolem peaktope CTabunbHbIX U JONTOXMBYLLMX
NPOAYKTOB AeMeHusl, y4acTBYHOLUNX B HENPOU3BOAUTENBHOM 3axBaTe TENOBbIX
HEWTPOHOB U, TEM CaMbIM, MOHWXAOLLMX 3anac peakTMBHOCTU peakTopa.

B) aTo npouecc HakonneHus B paboTatoLem peakTope M30TOMOB, y4acTBYHOLLMX B
Henpons3BoAMTENbHOM 3axBaTe TENMOBbIX HEUTPOHOB U, TEM CaMbIM, MOHWXKAOLLMX 3anac
peakTMBHOCTU peakTopa.

13) MowHOCTHON KO3 PULUNEHT PEakTUBHOCTU — 3TO
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A) sernuduHa, xapakmepu3syrouw,asi UsMeHeHuUe peakmugHocmu si0epHo20 peakmopa,
8bI386aHHOE U3MEHEeHUEM MOUHOCMU.

B) BenuunHa, xapakrepuaytowas TennoByo MOLHOCTb peakTopa.

B) BenuuunHa, xapaktepuaytoLas aNeKTpUYecKyo MOLLHOCTb peakTopa.

14) NngmeuayanbHbI go3nmeTpuyecknin koHtpons (MOK) — ato

A) MOHUMOopuUHe rnpogheccuoHaibHo20 0bryyeHus pabomHUKO8 8 op2aHu3ayuu, Komopbie
g83aumodelicmayom ¢ UCMOYHUKaMU UOHU3UPYWUX U3y4eHud.

B) MoHuTOpPUMHI NpodheccrnoHanbHOro obnyyeHns pabotHmkos rpynnel A b B
opraHusauuu, KoTopble B3aMMOOENCTBYIOT C UICTOYHUKAMU NOHU3UPYIOLLMX U3ITYYEHUN.

15) OkBMBanNeHTHas 4o03a B XpycTanuke rnasa ans HacerneHust MeHblle, Yem ans
nepcoHana rpynnbl A B X pas.

A) 10.

B) 2.

B) 5.

N 20.

1) TecTtoBble 3agaHna 6e3 Bbibopa O0TBETOB

dU3nMYecknin NPaKTUKYM NO 3KCNepUMeHTanbHbIM MeTo4aM SAePHOM U3MKN 1
[03MMeTpumn

1) OueHnTb KO3 PULMEHT ycunenms K poToaNEeKTPOHHOrO YMHOXUTENSA €Chnn
KO3 PULIMEHT BTOPUYHOIO aMmmccumn amoaa o =2, yncno anHoaos n=10.
Oteet: K =0" =2" =1024
2) OueHntb amnnutygy mmnynbca U HanpsbkeHna Ha aHoge PIY ecnv Ha
dotokatog noctynaetr N=10 (OTOHOB, KOHBEPCUOHHAA 3IPPEKTUBHOCTb
doTokatoga a=0,3; k03dPUUMEHT BTOPUYHOW SNEKTPOHHOM 3SMUCCUN
—11
OANHOOOB O =3, yucno AuHogoB n=5, emkocTb aHoga Y C =107 @,
-19
e=1,6-107"Kx.

Omer: U=N-a-¢"/c~12-10"B
3) OueHuTb 3Ha4veHne pabodero HanpsbkeHua cuvétumka [enrepa-Miwonnepa
€CNM  HMKHEeEe U BepxHee 3HA4YeHUs HanpshHKeHUs nnaTto-CYETHOM
XapaKkTepucTuKu cocTaBnsaloT cooTeeTcTBeHHO U, =3008;U, =5008.

Oteet: U, =(U,+U,)/2~400B.
4) OueHnTe MUHUMaANbHOE 3Ha4yeHWe MEPTBOr0 BPEMEHU CYETYMKA C
CaMOCTOATENbHbIM pa3psiaoM, €Cnv ANUMTENbHOCTb paspsiga cocTaBnsaeT
-4 o _
7=10"¢, a nocrosiHrasi RC uHTerpupyiowen uenv pasta RC =10"c.
Oteet: 7, ~ RC=10"c.
5) MNokasaTb Ha Ka4yeCTBEHHOM YpPOBHE (POPMY MMMYfbCOB HaMpPsKEHUN OT
TOYEYHOM WOHM3aAUMM B MNIOCKOM MMMYNbCHOW Kamepe 6e3 rasoBoro

yCUNneHus Cc MEpTBbIM BpEeMeHeM 7, ecnuM TodeyHas WOHMU3auuA
nokanusoBaHa nocpeauHe mexay anektpogamu: d /2un RC > 1.
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B

Uisl o)

2

tr

OtBer:
6) MonyunTb BblpaxeHne pAnsa  3ddeKkTMBHOrO KoadduuUMEHTA ra3oBoOro

ycuneHna K. B CYETYMKe, KOO(ULUMEHTOM ycuneHus K, npu ydyéete

BKrnaga B pa3psag POTOHHOro MexaHusma.
K

1-0K

7) MNonyunte 3aBUCMMOCTb paspellarllero BpeMEHW 7B  UMMYNbCHOW
MOHN3aUNOHHOM Kamepe 6e3 rasoBoro ycureHus ¢ OAHOPOAHbLIM MonemMm Ans
TOYEYHOWN MOHM3auUM OT koopanHaTbl X TOYHOW MOHU3ALMM.

OtBeT: 7 ~ X.

8) lMokaxnte pasnuune B CPeaHUX YyAeNbHbIX WMOHU3ALMOHHBLIX MNOTEPSAX
3HeprMm Onga fnpoToOHOB U OENTPOHOB C OOHOM 3HEpPrmen Ha OCHOBaHUMU
KOTOPOro MOXHO paccymTaTtb 9T YacTuULbl

4
d_Ej A7 ),
dx ), Mv;

4
(d_Ej A7 i),
dx ), Mv;

2 .2
vd—vp/Z,

dE dre’
(_j 2% N,
dx ), My,

9) Kak 3aBucuT 9PPEKTUBHOCTL &  perucTpaumm  KOnMMUPOBAHHOIO,

MOHO3HEPreTn4HoOro rMnoToka ramMma-KBaHTOB O NMHENHbIX pa3mepoB B
JETEeKTOpa COOCHOro C NOTOKOM KBaHTOB.

OteeT: ¢ ~(1—e ™),
M - NMMHENHBIN KO3 PULMEHT ocrabneHus.
10) NokasaTb, 4YTO CpedHsisl 3JHeprusi, 3aTpadeHHass vactuuen B paboyem
BellecTBe AeTekTopa Ha obpasoBaHve OOHOW Mapbl HOCUTENewn 3apsga @
BNUSIET HA 3HepreTnyeckoe paspelueHne A cnektpomeTpa.

OmeT: A~VE/w,0=~E/o/E=\Jw/E .

Pe3oHaHCHble MeToabl NCcrneaoBaHus
1. Ha yem ocHoBaH pe3oHaHCHLIN MeTon?
Pe3oHaHCHbIN MeTO4 OCHOBaH Ha perucTpauum napameTpoB
pe30HaHCHbIX KonebaHun, Bo30yXXaaeMbIX B KOHTPONIMPYEMOM OO beKTe.
2. Y10 Takoe aTanoHHbIn obpaseu?
JTanoHHbIN obpa3sel — 3TO obGpa3seu NpoaAyKUUW, YTBEPXAEHHbIN B
YCTaHOBNEHHOM Mopsiake, NokasaTenu KayecTBa KOTOPOro NMpuMHMMaroTcs
3a 6a3oBble.

OteeT: K, =

OTBerT: (
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3. YT0 Takoe saepHbIN MarHUTHbIN pe3oHaHc (AMP)?
fApepHbIN MarHUTHbIM pe3oHaHc (AMP) — pe3oHaHCHOe nornoweHue
3NEeKTPOMarHUTHbIX BOJZIH aTOMHbIMM fApamMu, npoucxoasiwiee npwu
M3MEHEeHUM OpMUEeHTauun BEeKTOPOB UX COOCTBEHHbIX MOMEHTOB
KonunyecTBa ABWXEHUA (CMUHOB).
4. YT0 Takoe KoMMbHTEPHas TOMorpadusa?
KomnbloTepHasa Tomorpacmsa — 3TO MeToh, NOCNIOMHON AUArHOCTUKMU
OopraHuM3ma, OCHOBaHHbIN Ha PEHTTEHOBCKOM U3Iy4eHUM.
5. Yto una ceba npeacraBnaoT paHTOMbI?
®daHTOMbI ABRSAKOTCA MoAensiMA Tena YenoBeKa WU XUBOTHbIX,
npeaHasHa4yeHHble AN U3MEepPEeHUs MOrfoLWEeHHbIX [03 MOHU3UPYHOLWMX
MU3NYyYEeHUMN.
6. Yto Takoe adpdhekT Méccbayapa nnu aaepHbIi ramma-pe3oHaHc?
A dekt Méccbayapa nnu spepHbIN raMMa-pe3oHaHC — UCMyCKaHue
WM nornoweHne raMmMa-KBaHTOB aTOMHbIMU fiApaMu B TBEPAOM Tene, He
conpoBoOXAaallleeca U3MeHeHneM KonebaTtenbHON 3Heprum Tena, To ecTb
ucnyckaHuwem unu nornoweHmemMm oOHOHOB.

NHCTpyMeHTarnbHble 1 3KCNepyMeHTarnbHble MeTOAbl (PU3UKN SAEPHBIX PEaKTOPOB

1. JanTe onpeneneHne aKkTUBHOWN 30He U OTpaXaTeslto.
AKTUBHasi 30Ha — 3TO YaCTb peaKkTopa, B KOTOPOW MOXET NpoTeKkaTb
camonoajepxmBatoLasca LuenHasa peakums geneHuns. Matepuansl, npyuMbikaroLme K
aKTUBHOW 30HEe U BO3BpaLlaloLLmne YacTb YXOOALMX U3 Hee HEUTPOHOB 0bpaTHO, B
COBOKYMHOCTW 06pasyloT oTpaxaTersb.

2. PacckaxuTte npo OCHOBHble OCOOEHHOCTU HEMTPOHHOMN peaKkuumn AeneHus.
OcHOBHble 0OCOBEHHOCTM HEUTPOHHOW peakuun aeneHuns: a) obpasoBaHMe OCKOSIKOB
aenenusi; 6) obpasoBaHne HOBbIX CBOBOOHbLIX HEUTPOHOB MpU AeneHun; B)
paanoaKkTUBHOCTb OCKOJIKOB AeNneHusi, 00ycnaenmearoLwas nx gansHenwme
TpaHcdopMaumm k bonee ycTonumbiM 06pa3oBaHnNsM, U3-3a YEro BO3HMKaET psig
NOBOYHBLIX 3(PEKTOB — KaK MO3UTUBHBIX, MOJE3HbIX, TAK U HEraTMBHbIX, KOTOPbLIE crieayeT
06a3aTenbHO y4YnTbIBaTL NPU NPOEKTMPOBAHNN, MOCTPOMKE U SKCNyaTauumn SaepHbIX
peaKkTopOB; ) BbICBOOOXAEHNE SHEPTUN MPU OENEHNN — TNAaBHOE CBOMNCTBO peaKLmm
AeneHns, No3BONsOLLIEE CO3aaTb SHEPreTUYECKMI AOEPHbIN peakTop.

3. OanTe onpeperneHue NAOTHOCTU NOTOKA HEUMTPOHOB.
MNOTHOCTb TOKa HENTPOHOB — 3TO BEKTOP, MOAYb KOTOPOro YNCIEHHO pPaBeH pa3HOCTU
yncern HEMTPOHOB, EXXECEKYHOHO NepecekatowmMx eaUHNYHYIO NIOCKYH NoLaaky,
nepneHanKYNSpHY HanpaBeHUIo 3TOro BEKTOpa, B ABYX MPOTMBOMONOXHbIX
HanpaBneHusX

4. Y10 Takoe nokosieHne HeUTPOHOB U 3PheKTUBHBLIN KOIPDNLUEHT
pa3MHOXeHUSA HEUTPOHOB.

[MokoneHne HENTPOHOB B peakTope — 3TO COBOKYMNHOCTb HEUTPOHOB, POXOAEMbIX B
aKTMBHOWM 30HE peakTopa OQHOBPEMEHHO UM B O4EHb KOPOTKMI (MO CPaBHEHUIO CO
BpEMEHEM X CBOOOAHOrO CyLLECTBOBaHMS) MPOMEXYTOK BPEMEHM.
BenuunHa, npeacrasnsowas cobon OTHOLIEHNE Yncen HEMTPOHOB paccMaTpnuBaemMoro u
HenocpeACcTBEHHO NpeaLLecTBYOLWEro eMy nokoneHnn, HasbliBaeTcs 3PEeKTUBHbLIM
KO3 PULUMEHTOM Pa3MHOXEHNSA HENTPOHOB B peakTope.

5. [lante onpepeneHne BHELWHEro u BHyTpeHHero 6nok-adgekra.
OpbeKkT yMeHbLLIEHMSI NITOTHOCTM NOTOKA TEMMOBbIX HENTPOHOB NPU X A dy3nmn B
3ameanuTene no HanpasEHUIO K TONNMBHOMY 6510Ky, 0OYCOBIEHHbIN NOrnoLwaLwmmm
CBONCTBaMM pearibHOro 3ameaniMTens, HasblBaeMbii BHELHMM 610K-adhdhekToMm.
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ObbekT Bonee 3HAUUTENBHOIO YMEHbLLEHWS NITOTHOCTM NOTOKA TENMOBbIX HENTPOHOB
npu nx anddysmm ot nepngepun K ocm ToNMBHOro 6roka, onpeaensemblin CUNbHbIMN
nornoLaLwmMMmm CBOMCTBaMMN TOMSIMBHOIO Grioka, Ha3biBaeMbli BHYyTPEHHUM GnOK-
adpdeKkTom.

Be3onacHOCTb U KOHTPOSIb B OM3NKEe AOEPHBIX peakTopoB

1) Dante onpeneneHne TepMmHa « ATOMHasA CTaHUMSA»:

AmomHasi cmaHyus: S10epHas ycmaHogka 011 npou3eodcmea 3Hepauu 8 3a0aHHbIX
pexumax u ycriosusix MpUMEHeHUs, pacronazarouasicsi 8 npedesax onpedesieHHou
MPOEKMoM meppumopuu, Ha Komopou 018 ocyuwecmerieHuss amod uesu Ucronb3yemcsi
A0epHbIU peakmop (peakmophbl) U KOMIIeKkec HeobxoduMbIx cucmemM, ycmpoucma,
obopydosaHusi U coopyxeHul ¢ HeobxodumbiMu pabomHukamu (nepcoHanom) (HIM-001).

2) TpeGoBaHM K JHIIaM, TOIYCKAIOIIMMCS K padOTEe ¢ UCTOYHUKAMU H3ITy4YCHUS:

K pabome ¢ ucmounuxamu uznyueHus O0Onyckaromcs auya He monodxce 18 nem, He umeroujue
MeauI/;MHCKMX npomueonozcasaHuﬁ, OMHECEHHbLE NPUKA3Z0M pykoeodumeﬂﬂ K Kamecopuu nepcoraia
epynnol A, npowedwiue obOyueHue no nNpasuiam pabomvl ¢ UCMOYHUKOM U3NYYEHUS U NO
PaouayuoHHOU 6e30NaAcCHOCmuU, npoueowue UHCMPYKMAaxic no paouayuoHHol 6e30nacHOCmi.

Ha onpedeneHHble sudbl desimeribHocmu Oorlyckaemcsi nepcoHarn apynrbsl A rnpu
Hasu4uu y HUX paspeweHull, ebidagaeMbix opaaHamu 20Cy0apCmeeHHO20
peaynuposaHus bezonacHocmu. NepeyeHb crieyuanucmos ykasaHHO20 rnepcoHarna, a
makxe rnpednbssriieMble K HUM KearnuguKayUuoHHbIe mpebosaHusi orpedensomcecs
lNpasumernscmeom Poccutickol ®edepayuu.

3) TepmuH «ABapus pagnaLmMoHHasa»:

Agapusi paduayuoHHasi - nomeps yrnpasneHusi UCMOYHUKOM UOHU3UPYOWe20 U3y4YeHus,
8bl38aHHasi HeucrnpasHocmbo 0bopydosaHusi, HernpasusibHbIMU delicmeusiMu
pabomHukoe (nepcoHana), cmuxutHbiMu 6edcmeusiMu Usu UHbIMU MpuYUHamMu, Komopasi
Moena rpusecmu unu rpusesna K oby4yeHuro nodel 8bile ycmaHO8IeHHbIX HOPM UU
paduoakmueHOMY 3a2pPsA3HEHUIO OKpyXxarouiel cpeodsbl.

4) TepMuH «3arpa3HeHne NOBEPXHOCTU HECHUMaeMoe ((PUKCUPOBAHHOE)»:
3azpsisHeHue rnogepxHocmu HecHUMaemoe (GhukcuposaHHoe) - paduoakmugHble
gewecmea, Komopble He NMepeHOCcsIMCes npu KoHmMakme Ha opyaue rnpedmemsi U He
yOansiromcs npu dezakmusayuu.

5) TepmuH «3arpsis3HeHne NOBEPXHOCTU CHUMaemoe (HeE(PUKCMPOBAHHOE)»:

3azpsisHeHuUe nogepxHocmu cHUMaemMoe (Heghukcupo8aHHoe) - paduoakmugHble
gewecmsa, Komopble repeHocsImcs rpu KoHmakme Ha opyaue npedmemal U yoasnsomcs
rnpu dezakmusauuu.

MK-3
Cnoco6eH Kk co34aHno TEOPETUYECKUX 1 MaTEMATUYECKUX MOAENEN, OMNMCbIBAOLLUX
hU3UKY KUHETUYECKNX SIBIIEHUI UMM NPOLECChI B peakTopax,
yCKOPUTENSX

Mepuoa okoHYaHMA chopMMpoBaHUsS KOMNeTeHUUun: 4 cemecTp

Oucumnnnuudbl (moaynu) (6nok 1 Bnok: 5000)

51.B.13 Teopus nepeHoca nany4eHunim 2 cemecTp
61.B.03 TonnmBHbIN LMKN 3 cemecTp
51.B.04 TennomaccoobmeH B aHepreTnyeckom obopyaoBaHum 2 cemecTp

51.B.09 NHcTpyMeHTanbHble N 9KkcnepuMeHTarnbHble MeTobl
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PU13MKM SOEPHBIX PEAKTOPOB 3 cemecTp
51.B.11 Tepmorngpasnuyeckme npoLecchl B SAEPHbIX YCTPOMUCTBAX 3 cemecTp
61.B.14 be3onacHOCTb 1 KOHTPOISb B (hn3unke ssaepHbIX peakTopoB 4 cemecTp

Ovcumnnnuubl (Moaynun) (bnok: 6000. B2.MpakTuka)

52.B.02(H) Npon3soacTBeHHasn npakTuka,

Hay4HO-uccnegoBaTenbckas paborta 1,2,3
ceMecTp

B52.B.03(I1) Npoun3soacTBeHHas npakTyka no nomnyyeHuto

npodeccnoHarnbHbIX YMEHUM U ONnbiTa NpogeccuoHanbHOM OeATENbHOCTH

(B TOM Yncne TexHorornyeckas npaktmka) 3 cemecTp
52.B.04(MNp) MNMponsBoacTeeHHas npakTuka, npeaauniioMHas 4 cemecTp

Oucunnnudel (Mmoaynun) (6nok 1 Aucumnnndel no Bbidopy 51.B.[1B.1)

561.B.[1B.03.01 KuHeTunka agepHbIX peakTtopoB 2 ceMecTp

Ouncumnnunel (moaynu) (Bnok: 6000. B2.MpakTrka)

52.B.03(I1) Npoun3soacTBeHHas npakTyka No nonyyeHuto

npodeCccnoHarnbHbIX YMEHUN U OnbiTa NpogeccuoHanbHOM OeATENbHOCTH

(B TOM 4ncne TexHomornyeckas npaktmka) 3 cemecTp
52.B.04(MNp) MNMponsBoacTeeHHas npaktuka, npeaauniioMmHas 4 cemecTp

Hepequb 3agaHuKn ons npoBepKu C(*)OpMVIpOBaHHOCTVI KOMnNeTeHUUn:

1) TecToBble 3agaHns ¢ BbIGOPOM OTBETOB

Teopusa nepeHoca nanyyeHumn
1. OCHOBHbIM 3hheKTOM, onpeaensitoLmMM pacnocTpaHeHMe ramMma KBaHTOB B CBUHLE

npu aHeprun <100 kaB sasngaeTcsa
a. KomntoHoBCKOe paccesiHne
b. Ynpyroe paccesiHne
c. dortonornoLieHve
d. PoxageHwue nap
2. 3ameaneHue HEUTPOHOB A0 TEMNSIOBbLIX 3HEPTU MOXET NPOMUCXOANTL 3a CHET ...
B3aMMOAENCTBUSA C sapamMu
a. Ynpyroro noTeHumanbHoro
b. Heynpyroro
c. PesoHaHcHoOro
d. Bcex BblwenepeymcrieHHbIX
3. OcHoBHbIM 3hhekToM, onpeaensaoLWmM pacnocTpaHeHNe raMma KBaHTOB B BOAE
npu aHeprumn >1 MaB aBnseTcsa
a. KoMnToHOBCKOe paccesdHune
b. Ynpyroe paccesHue
c. doTonornoweHne
d. PoxpgeHue nap
4. Ynpyroe paccesHue HEMTPOHOB Ha siapax BellecTBa sBnseTca B obliem crnyvae
a. CUMMEeTpUYHbIM, HE 3aBMCALLUM OT aTOMHOW Macchbl
b. HecMmmeTpuyHbIM, HE 3aBUCALLMM OT aTOMHOW Macchl
c. CUMMETPUYHBIM, HO 3aBUCALUMM OT aTOMHOW Macchbl
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d. HecuMMeETpUYHbLIM, 3aBUCALLIMM OT aTOMHOW Macchl
5. Kakune adpdekTbl onpenensatoT pacnpocTpaHeHue Nerknx 3apsXXeHHbIX YyacTul,
(3NeKTpOoHOB, NO3UTPOHOB 1 T.4.) B BELLECTBE?
a. PaccesiHne B norne aToMHOro sigpa n 3nekTpoHoB 060104kM aToMa
b. lNoTepu Ha BO3OyXaeHne aToMOB cpeapbl.
c. [NloTepu Ha MoHM3aLMO aTOMOB cpeabl.
d. MHorokpaTtHoe KyfOHOBCKOE pacCcesHne U MOHMU3aLUNOHHbIE NOTEPU.
6. _Kak 3aBucuT ceveHne oTonornoLweHns ot aToMHOro Homepa Z?
a. [MponopuunoHarnsHo Z.
b. MponopuvnoHanbHo Z45.
c. lMponopunoHansHo Z2.
d. MponopunoHansHo Z3.
7. Kak cBsizaHbl BENIMYMHBI ONWHBI AU dysmmn HenTpoHOB L 1 cpeiHero cmeLLeHus
HENTPOHa OT TOYKU poxaeHus R?
a. L=R
b. L=0.5R
c. L2=2R2
d. L?=R?
8. Kak cBsizaHbl BennyuMHbI KBagpata ANvHbl 3aMeaneHns (Bo3pacTta) HEMTPOHOB T U
CpeaHero CMeLLeHNsa HEMTPOHa OT TOYKU poxaeHusa R?
a. 1=R
b. 1=-R?
-
c. 1=0.5R
d. 7==R?

9. TNNOTHOCTb TOKa HENTPOHOB — 3TO
a. CymMmma 4ncna HEMTPOHOB, NPOXOAALLNX Yepe3 NOBEPXHOCTb €4MHUYHOM
nnowaaun, B AByX NPOTUBOMNOSNOXHbLIX HANpaBneHusX, NepneHanKynapHbIX
NMOBEPXHOCTW, 3a e4MHULYY BPEMEHN
b. PasHOCTb Yncna HeMTPOHOB, NPOXOAALLMX Yepes3 NOBEPXHOCTb €OUHUYHOWN
nnowaaun, B AByX NPOTUBOMONOXHbLIX HANpaBneHusX 3a eauH1Ly BpeEMEHN
c. Cymma 4ncna HENTPOHOB, MPOXOASALLMX Yepes NOBEPXHOCTb €AUHUYHON
nnowaaun, B AByX NPOTUBOMONOXHbLIX HaNpaBneHusX 3a eguHuLy BpeMeHun
d. Pa3HOCTb YynMcna HEMTPOHOB, NPOXOAALLNX YEPE3 MOBEPXHOCTb €ANHUYHOM
naowanun, B ABYX NPOTUBONOMOXHbLIX HAanpaBneHuax, NepneHanKynapHbIX
NOBEPXHOCTU, 38 €OMHULLY BPEMEHMU
10.71NOTHOCTL NOTOKa YacTuu, onpegensaeT
a. KonuyectBo YacTuLl, Npoxodsuimx Yepes NOBEPXHOCTb €AMHUYHOW naoLlanm
3a eaMHULLY BPEMEHM.
b. KonnyecTtBo 4yacTtuu, NpOXoasaLmnx Yepes noBepxXHOCTb eANHUYHOW noLaamn
3a eANHULY BpEMEHM B ONpeaesieHHOM HanpaBneHuu.
c. KonuuectBo 4acTtuy, npoxoasawmx Yepes noBepxXHOCTb €ANHMUYHOM Nnowaan
3a eANHULY BPEMEHU U UMEIOLLMX ONpeaeneHHYH0 SHEPTuL.
d. KonuyectBo 4actuy, npoxoasawmx Yepes NnoBEPXHOCTb €ANHUYHON Nrowaaun.
11.Kakon hopmynon onuceiBarOTCA cpeHne NoTepun IHEPrm 3apseKeHHOW YacTuLbl
Ha egMHMLE OMVHBI NYTU B BELLecTBe?
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dopmynon Pesepdopaa
dopmynon KomnTtoHa
dopmynon bete-bnoxa
d. ®opmynon Monbep
12.Makpockonnyeckoe ceyeHne B3aMMO4eNCTBUA YacTul, C BELLECTBOM — 3TO
a. lNonHoe cevyeHne B3anMoOaenCTBUS YacTULbl C SAPOM
b. CeyeHne B3anmMogencTaunsl Co BCEMU 9apamMm B BELLLECTBE.
c. CpeaHee KONNMYECTBO B3aUMOOENCTBUMA C aTOMHbIMU SApaMn Ha eguHuue
ONWHbI NYTU B BELLIECTBE.
d. CpefgHee KONMYeCTBO B3aMMOAENCTBUIN C aTOMHbIMU SA4paMn 3a eauHULY
BPEMEHMN.
13.410 HasbIBalOT NMKOM bparra npu pacnpocTpaHeHUU TXKenNbIX 3apAXKEHHbIX YacTuL,
B BelyecTBe?
a. dopmy yrnoBow 3aBUCMMOCTU MPU MHOTOKPATHOM YNpPYromMm paccesiHuu.
b. ®opmy yrrnoson 3aBUCUMOCTU NPU MHOFOKPATHOM HEYNPYroM paccesHun.
c. Peskuin poct pagnaumoHHbIX NoTepb
d. Pe3koe Bo3pacTtaHMe MOHMU3ALMOHHbIX NOTEPbL B KOHLE Npobera YyacTul.
14.Y710 cogepxut Hanbonee NOsHy0 MHAOPMAaLMIO O CTaLMOHApPHOM nose
n3ny4vyeHms?
a. lNnoTHoCTb NOTOKa YacTu,
b. Yrnosasi 3aBMCMMOCTb MNOTHOCTU NOTOKA YacTuL
C. JHepreTnyeckasi 3aBUCMMOCTb NSIOTHOCTMN NOTOKA YacTuL.
d. JHepreTnyeckn-yrrosas NIIOTHOCTb NOTOKA YacTuy,
15.To4yemy cpeaHUn yron oTKIIOHEHWS OT NepBOHaYanbHOro HanpaeneHna ans
TSXKENbIX 3apSXKEHHbIX YAaCTU MHOIO MEHbLUE, YeM Y NErkmx, Npu oAMHaKOBbIX
npoberax?
a. Jlerkvne 3apsikeHHble YacTuubl CUNTbHEE B3aUMOAENCTBYIOT C aTOMaMW.
b. Tsxenble 3apsKeHHble YaCcTULbl CUIbHEE B3aUMOLENCTBYOT C aTOMaMM.
c. OTKNOHEHME TKENbIX 3apsPKEHHbIX YacTML, Masio B CUIy 3aKOHOB
COXPaHEeHUsl UMMYJibca U SHEPTUN.
d. OTKNOHeHMe nerknx 3apsikKeHHbIX YacTuL, BENUKO B cuny 60nbLen
BEPOSITHOCTM MOHM3ALNM.

© oo

TonnmMBHBIN LMK
1. Tpo 4TO roBOpUTCS: «0TKa3, BbIXO4 N3 CTPOS OAHOMO 3fIEMEHTA CUCTEMbI» ?
1. OTKa3 eANMHUYHbIN
2. OTkas no obduien npuymHe
3. Cncrtembl 6e3onacHoCTH
4. Cuctema

2. [Mpo yTO roBopuTCS: «OTKa3 ABYX 1 Bonee cuctem, BO3HMKatoLWmMe BCreacTBme
OAHOW N TOW e MPUYMHBI»?
1. OTKa3 egMHNYHbIN
2. OTKa3 no o6Lwen npuyInHe
3. Cuctembl 6esonacHocTH
4. Cuctema
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[MpO YTO rOBOPUTCS: «CUCTEMBbI, NPpeAHa3HaYeHHble ANS BbINONHEHNSA (PYHKUMIA
©e3onacHocTu»?

1. OTKa3 eanHNYHbIN

2. OTKas no obuien npuynHe

3. Cuctembl 6e3onacHoOCTH

4. Cnctema

[Mpo 4TO roBOPUTCA: KCOBOKYMHOCTb 9f1IeEMEHTOB, NpeAHasHavYeHHasa ans
BbIMOMNHEHUS 3afaHHbIX PYHKLMA» ?

1. OTKa3 eanHNYHbIN

2. OTKa3 no obuien npuynHe

3. Cuctembl 6e3onacHoCTH

4. Cuncrema

Cuctembl n anemeHTbl 06bekTa ATL, pasnnyatorcs:

. MO Ha3Ha4eHuo

. N0 BNUAHWMIO Ha Be30nacHoOCTb

. IO XapakTepy BbINOMHAEMbIX UMW PYHKUNA Be3onacHOCTH
. BCe nepeyncrnieHHoe

HOWON -

Cuctemsbl 1 anemeHTbl 6e3onacHocTn obbekTa ATL, pasnuyatoTcs No xapakrepy
BbIMOMNHAEMbIX MU (PYHKLMA Be30nacHOCTM 1 noapasnensaTcs Ha

1. nokanuaywoLine; ynpasngtoLime

2. 3aWmTHble; obecneunBaloLme; ynpasnsaowme

3. 3alWMUTHbIE; NoKanuayuwme; obecneymBaroLlme; ynpasnsarowme

4. 3alWNTHbIE; NoKanuayLwune; ynpasnsoLime

Mpn oueHKe NPUrogHOCTU NoLwaakn ons pasmeweHns obvekta ATL gomkHO ObiTb
pPacCMOTPEHO:

1. BNnsaHne Ha o6bekT ATL, sBneHnin, npoueccoB U akToOpoB NPUPOLAHOrO n
TEXHOMeHHOro NPOUCXOXOEHWUS, XapaKTEPHbIX A9 panoHa pasMeLLeHns nNnowaakm

2. BnuaHue ob6bekta ATL Ha apyrme obbekTtbl ATLU, pasmewaemblie Ha
nrowaake, a Takke gpyrue cdakropbl, Bnusilowme Ha 6e3onacHOCTb Ob6bLeKTa
ATLU, nrogen n okpyxaroLlyr cpeay

3. BnuaHne obbekta ATLL Ha paboTHuKOB (nepcoHan), HaceneHve w
OKpYyXatoLLyto cpeny

4. BO3MOXHOCTb obecrneyeHuss 6e3onacHOro TPaHCMOPTUPOBAHUA SAEPHbIX
MaTtepuanoB, paamoakTmeHbix Bewects U PAO Ha obbekte ATL n 3a ero npeaensl

UTto gomkHo 6bITb NpeaycMOTPeEHO B npoekTe obbekta ATL?

1.  dwm3umyeckas 3awmta obbekta ATL, sgepHbix  MaTepuanos,
pagnoaKkTUBHbIX BELLLECTB U paanOaKTUBHbBIX OTXO40B

2. cuctema yyeta v KOHTpONA a4epHbIX MmaTepuanos

3. cuctema yyeTta M KOHTPOSsi paguoaKkTUBHbLIX BELLECTB M pPafvOaKTUBHbIX
0TX040B

4. BCe nepeyncrieHHoe

OtkpbITbin ATL, — 310

1. KOorga B KayecTBe OCHOBHOrO BOCMPOWU3BOASLIEro HyKnuaa MCnosib3yeTtcs
Th232

2. Korga u3 O0OnyyYeHHOro TOMMMBA W3BMlEKalOT BOCMPOM3BOAALLUME U
Aenawmnecs HyKnuabl € Lenbio Bo3BpaTta UX B A4epPHbIN TOMMAUBHBIN LUK
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3. koraa obny4yeHHoe TONNMBO 6e3 U3BNEYEeHUS BOCMPOU3BOAALLUX U
aensilimxcs HyknuaoB, Takmx kak Th, U u Pu, nocne npomexyTo4yHoro
XpaHeHUs1 OTNpPaBNSAT Ha AONroBpeMeHHoe XpaHeHue HenepepaboTaHHOro
ob6ny4eHHOro Tonnuea

4. Kora B Ka4decCcTtBe OCHOBHOIO BOCMpou3BoaALlero Hykrnunaa ncnosrnb3yeTcA
U238

10.3amkHyTBIN ATL, — 31O

1. KOrga B KayecTBe OCHOBHOrO BOCMPOM3BOASALLErO HykKnMaa MCNonb3yeTcs
Th232

2. xorga u3 obnyyeHHOro TonfiMBa W3BfIeKalOT BOCMpoOuU3BoOAsALIME WU
aensiwmecs HyKnuabl € Lenbio Bo3BpaTa UX B AAEPHbIA TOMJIMBHLIA LIUKI

3. korga obnyyeHHoe ToONnNMBO 6e3 U3BNEeYeHMs BOCMPOM3BOOALWUX U
AendAwmxca Hyknnaos, Takux kak Th, U n Pu, nocne npomMexyTo4HOro XpaHeHusi
OTNPaBNAT Ha [JOSITOBPEMEHHOE XpaHeHue HenepepaboTaHHOro o6ny4YeHHOro
Tonnuea

4. xorga B Ka4yecTBe OCHOBHOMO BOCNpon3BoadLLEero Hyknmnaga MUCMosib3yeTcA
U238

11.Topun-ypaHosbin ATL— aTo

1. Korga B Ka4yecTBe OCHOBHONo BOCMPOM3BOAALLEro HyKnuaa
ucnonbsyertca Th232

2. Korga w3 O0OnyyYyeHHOro TOMSMBa W3BfleKalOT BOCMPOM3BOASALLME U
AenAwmnecsa HyKnmuabl ¢ Lenbto Bo3BpaTta UxX B S4epHbIN TOMMAMBHbIA LIUKN

3. Korga ob6nydeHHoe TOMNMMBO 6€e3 u3BNeYeHns BOCMPOU3BOOALMX U
Aensawmxca Hyknuaos, Takux kak Th, U n Pu, nocne npomexyToyHOro XpaHeHus
OTNPaBnsalT Ha AONroOBpPeMEHHOEe XpaHeHwe HenepepaboTaHHOro 065y4YeHHOro
Tonnmea

4. Korga B Ka4decCcTBe OCHOBHOIO BOCMpoun3BoAALlEero Hykrnunaa ucnosrb3yeTcA
U238

12.YpaH-nnyToHmeBbin ATL- aTo

1. Korga B KayecTBe OCHOBHOMO BOCMPOM3BOASLLEro Hyknuaa MCnosb3yeTcs
Th232

2. korga w3 oO6ny4eHHOro TOMMMBa W3BMEKalT BOCMNPOM3BOASALLME WU
Aensimecs HyKnuabl C Lenblo Bo3BpaTa UX B SAEPHbIN TOMMMBHBLINA LUK

3. korga obny4yeHHoe TOMMMBO 6€3 M3BMEYEeHWs BOCMPOU3BOAALUMX U
Aenswmxca Hyknuaos, Takux kak Th, U n Pu, nocne npomexyTo4yHOro xpaHeHus
OTMPaBnAT Ha [OSITOBPEMEHHOe XpaHeHue HernepepaboTaHHOro o6ny4YeHHOoro
Tonnuea

4. xorga B KavyecTBe OCHOBHOIo BOCMPOU3BOASALWIEro HyKnuaa
ucnonb3yetca U238

13.[nsa ynpaBneHusa TexXHONorM4eckMmn npoueccamm n obopygoBaHnem cUCcTem
obbekta ATL, B 06beMe, 060CHOBaHHOM B NPOEKTE, AOSMKHbI MpeaycMaTpmBaTbCA:
1. NYHKT (WMT) ynpaBneHns
2. MeCTHbI€ NYHKTbI (LWKUTbI) ynpaBneHus
3. ynpaBnsawoLwmne cucteMbl HOpMarbHOW 3KcnyaTaumm
4. BCe nepeyncrieHHoe

14. MOKC-Tonnmeo — 3710

1. CMeluaHHoe oKkcugHoe ypaH-nnyToHMeBoOe TONNMBO,
npegHasHa4YeHHoe A4S UCMOJNIb30BaHUA B peakTopax Ha 6bICTPbIX HEMTPOHAaX
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2. CMelUaHHOe OKCMAHOEe YypaHoBOE TOMMAMBO, MNpegHasHavyeHHoe Ans
MCMNOMNb30BaHUA B peakTopax Ha ObICTPbIX HEMTPOHAX

3. CMellaHHOe OKCuOHOE ypaH-niyTOHMEBOE TONMMBO, NpeHa3Ha4YeHHoe ans
ncnonb3oBaHus B peaktopax BBOP

4. cMmelaHHOe OKcuagHoe nyTOHEeBOe TOMMMBO, NpegHas3HavYeHHoe [Anis
MCMNOMb30BaHUSA B peakTtopax Ha ObICTPbIX HEMTPOHAaX

15.PEMUKC-Tonnueso — ato

1. "HHOBaLUMOHHOEe TONNMUBO Ansa peaktopoB BBIP, koTtopoe nonyyatoTt
M3 CMeCu pereHepupoBaHHOro ypaHa M MNJYTOHUs, obpa3yllenca npu
nepepaboTke oTpaboTaBLuero sAepHoOro Tonnuaea

2. MHHOBaUMOHHOe Tonnueo Ans peaktopoB PBEMK, koTopoe nony4aioT u3
CMeCU pereHepupoBaHHOro ypaHa u nnyTtoHus, obpasyowenca npu nepepabotke
oTpaboTaBLUEro A4epHOro Tonnmea

3. MHHOBAUMOHHOE TOMNSIMBO ANsA peakTopoB bH, KoTOpoe nony4yatT N3 cmecu
pereHepupoBaHHOrO ypaHa W NAyToHus, obpasywencs npu nepepaboTke
oTpaboTaBLUEro a4epHoro Tonnmea

4. VHHOBaUMOHHOE TonnMBO ANdA peaktopoB BBOP, koTopoe nony4varT m3
CMeCU pereHepupoBaHHOIO ypaHa W Topus, obpasyrowencs npu nepepaboTtke
oTpaboTaBLUEro A4epHOro Tonnmea

MHCprMeHTaHbeIe N 3KCNnepunmMeHTalibHble MeTObl C*)VISI/IKI/I AO0EPHbIX pEaKTOPOB

1.

Ckonbko TBC BxogaT B coctaB A3 peaktopa?
1. 163

2.12

3.1080

4. 254

Kak 3akpenneHbl TBOJlbl B gucTaHumoHmpyowmnx pewwetkax YTBC?

1. MNpuKpenneHbl C MOMOLLbIO CBAPKM TOSBKO K LIEHTPanbHON peLueTke
2. [Mocagkow ¢ HaTArom, UCKI4varoLen nepemeLleHmne

3. C BO3MOXHOCTbLIO nepemMeLleHus

4. C noMOLLb0 CBapKK

KakoBa pornb perynupytoLiero knanaHa?

1. Ansa cHabxeHns TypObuHbl napom

2. insa nameHeHnA pacxona napa B TypouHy

3. Ina obecneyvyeHnst NAOTHOCTM 3aKpbITUSA SOCTynNa napa B TYpOuHy
4. OTcekaTb AOCTYN Napa B MPOTOYHYIO YacTb TYPOUHBbI

CKonbKO CTyneHen nmeeT MMMYNbCHbIN HACOC CUCTEMbI PErYIMPOBaHNS?
1.1

BN
AN

CKOnbKO aBapuiHbIX YNOPOB YCTAHOBIEHO B panoHe anekTpoasuratens MNH?
1.2
2.3
3.1
.0

4

CKOMbKO CTPaxOBOYHbIX TAr YCTAHOBIEHO B panoHe anekTpoasuratens MNH?
1. OTcyTcTBYIOT
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7. 3akoHuyuTe dpasy: «CenapaumoHHble YCTPOMUCTBA COCTOAT U3 NaKeTOB BOSTHUCTOM
dopmbl. KOHCTpyKLMS nakeTa BKNOYaeT B cebsi yCTaHOBIEHHbIN 3a »Kamno3un
napoBou Ablpyatbi NUCT. OH NpegHasHa4veH ang...»

1. lna npepoTBpalLeHna nonagaHus BNaXXHOro napa B NapoBOKW KOSMSIEKTOP
2. [Insa BbipaBHMBaHUA NoOJIen CKOPOCTEN napa

3. [Ans BblpaBHMBasA NapoOBOWN Harpys3ku

4. [Ins okoHYaTerbHOM OCYLUKMN napa

8. Kakue aBapuiiHble curHarsbl LUYTHUPYIOTCH C BbIOEPXKKOM MO BPEMEHN?
1. Ot AKHIT mowHocTb meHee 75% OT HOMUHaNbHOM
2. OT AKHIT mowHocTb meHee 5% 0T HOMUHAaNbHOW
3. Mo coctosinuro N'H 1,2,3,4
4. Bce aBapuiiHble cuUrHarsbl WYHTUPYKOTCA C BblOEPXKOM BpeMeHn 5 nnn 50 cekyH,

9. 'pe pacnonoxeH Npy>XMHHbIM BoK, obecnevmBaloLLmMii BO3BPaT B UICXOAHOE
NnonoXXeHne noaBuKHOro nostca?
1. B HWXHeN YacTu HecyLlen Tpybbl
2. Ha Hecywen Tpybe
3. B BepxHen 4actu HecyLlen Tpyobl
4. B panoHe HenoABWXXHOIoO NOJIKOCa 3anuparoLero MarHuTa

10.Kakyto MOLLHOCTb noTpebnsieT oanH 6nok TOH B HOMMHanbHOM pexnme KIO7?
1. 90 kBT

2. 85 kBT
3. 95 kBT
4. 125 kBt
11.HasoBuTe, ka kon rpynne ob6opyaoBaHNsa OTHOCUTCA KOPMyC peakTtopa
1. krpynne B
2. krpynne C
3. krpynne A
4. krpynne AnB
12.Ecnun nocTpagasLinm NpogosmkaeT conpukacaTbCs C TOKOBEAYLLUMMN YaCcTSMU Kakue
AENCTBUS OOSMKHbI ObITb NPEeANPUHATBLI IMLOM, OKa3biBaoLLMM NOMOLLb B NEPBYHO
oyepeab?
1. HemegneHHO BbI3BaTb CKOPYH NOMOLLb
2. BbicTpo ocBOGOAUTL NOCTPaAaBLUEro OT AENCTBUA NIEKTPUYECKOro ToKa
3. HemeaneHHO OoNoXnTb MacTepy UM HavanbHUKY Lexa
4. OTKMOYMTb NUTAHNE TOKOBEAYLLEN YacTu
13.Kak okasblBaTb NepBylo NOMOLLb MNPy NonagaHnun ekou LWenovm ee napos B rnasa.
1. MNpomMbITb 60NbLUUM KONMYeCTBOM BOAbI B TedeHne 10-15MuHyT
2. NpombITb BOOoN B TedeHun 5 muHyT. N genatb npumoykm n3 10%-Horo pacteopa nur.
3. NpombiBaTh rnasa 60MbWNM KONMYECTBOM BOAbI, a 3aTeM 2%-HbIM pacTBOPOM BOPHOM
KNCIOThI.
4. Pa3aaBMHYTb BEKU U MPOMBbITb Ffla3a noj cTpyeun XonoaHoOM BoAbl OT HOca K

Hapyxu rnas. BbiaBaTb CKOpy NomMoLlb



277

14.0npegenuTe, Kakme N3 xapaktepuctnk HE cooTBeTCTBYIOT TUNY naporeHepaTopa
nre-100
. C norpy>xeHHbIM AblpYaTbiM IMCTOM
. C cuctemom npuHyaMTENbHOM LUPKYIALUM KOTNOBOU BOAbI
. OgHokopnycHom
. FopusoHTaneHbIN

A OWODN-

15.YKaxuTe, K Kakow rpynne ynnoTHEHUN OTHOCUTCS ynnoTHeHue Bana LH-195
. KoHTaKkTHbIE-TOpLUEBbIE-rMApOoANHaAMUYECKUNE
. beckoHTakTHble LeneBble
. KoHTakTHble-canbHUKOBbIE
. KoHTakTHO-TOpLUEBbIe-rTMapocTaTUyeckue

A ON=

Tepmorngpasnmyeckme npoLecchl B SAEPHbIX YCTPOMUCTBAxX
1. YT0 HasbIBaAlOT rMapaBinkon?

1) HayKy, KOTOopas u3y4yaeT paBHOBecue U ABUXKEHWE XXUAKOCTEN;
2) HayKy, KoTopasi U3y4yaeT ABWKEHNE BOAHbIX NMOTOKOB;

3) Hayky, KoTopasi U3y4aeT NOSIOKEHNE XXNOKOCTEN B MPOCTPAHCTBE;
4) HayKy, KoTopasi u3y4yaeT B3aMMOAENCTBME BOAHbIX MOTOKOB.

2. Kakoe cbmsmqem(oe BELLECTBO Ha3bIBAETCS XNOKOCTbIO?

1) KoTopoe cnocobHO 3anonNHATL BCE CBOOOAHOE NPOCTPAHCTRO;

2) KOTOpoe MOXeT BUOOM3MEHATbL CBON OOBLEM;

3) KoTopoe BuAou3MeHsieT popMy B pe3ynbTaTe BO3AeUCTBUSA CUN;
4) cnocobHoe K TeKy4ecTu.

3. YKaxuTe pasHOBUMAHOCTb XUAKOW cybCTaHuMn, He aBnsatoLencst rasoobpasHon.

1) >Xnakunn asor;
2) BOOOPOA;

3) pTyTh;

4) kucnopoga.

4. YT1o Takoe naeanbHas XXNUOKocTb?

1) npurogHas K NpUMeHeHUIo;

2) 6e3 BHYTPEHHEro TPeHus;

3) cnocobHas K cxaTuio;

4) KoTOpasi CyLEeCTBYET UCKMIOYUTENBHO B pSAe YCITOBUM.

5. Kakor moxeT 6bITb BHELLHASA cuna, BO3OENCTBYIOLW AN Ha XUOKY cybcTaHumo?

1) nHepumanbHasi, NOBEPXHOCTHAS;
2) NOBEPXHOCTHas, BHYTPEHHSAS;

3) TAroTeHus, AaBNeHNs;

4) maccoBasi, NOBEpPXHOCTHas.

6. [ante onpegeneHne NOHATUIO CKMMAEMOCTU AN XUOKNX CyOCTaHLUMNA.

1) BugonameHeHne popmbl B pedynbTaTe JeNCTBUA AaBNEHUS;

2) conpoTuBreHe BO3OENCTBUIO AaBreHus, 6e3 BuaonsmeHeHnsa oopmel;
3) nameHeHne o6 LEMa B pe3ynbTaTte 4EeNCTBUA OaBNEHUS;

4) conpoTUBNEHNe BO3LENCTBUIO AaBMEHUS C BUAOM3MEHEHEM (POPMBI.
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7. Kakon koathpuLmMeHT xapaktepmnsyeT CKMMAeMOCTb Xnakon cybctaHummn?

1) 06 bEMHOro cxaTus;
2) xoyns;

3) TemnepaTypHbIN;

4) Bo3pacTaHus.

8. UTo He xapakTepuayeT BA3KOCTb XMAKON cybCcTaHumn?

1) ctaTnyeckumn KoachpuUnMeHT BA3KOCTHU;

2) KNHEMaTNYECKNN BA3KOCTHbBIN KOI(PULMEHT;
3) AMHaMU4YeCKUN KO3 PULNEHT BA3KOCTY;

4) rpagyc JHrnepa.

9. Kakon 13 nepedncrneHHbIX NpoLeccoB He XapaKkTepeH A OKUCNEHUS XUOKOCTEN?

1) BbINageHWe ocagka B BUAE CMOSbI;

2) U3MeHeHue LBeTa Xuakon cybctaHuuu,
3) yBenuyeHne BA3KOCTH;

4) BbiNageHue ocafka B BUAe Linaka.

10.0 4éM roBopuT BTOPOE NpaBuIo 0O CBONCTBAX rMapOCTaTUYECKOro AaBfieHnNa?

1) 06 oTCYyTCTBUM U3MEHEHUN, HE3AaBUCUMO OT HanpaBfieHUs;

2) 0 NOCTOSHCTBE M NeprneHanKyNAPHOMY pacrnonoXeHUo OTHOCUTENBHO CTEHOK
pes3epByapa;

3) 06 M3MEHEHUN, B 3aBUCMMOCTM OT MECTOPACIONOXEHWS;

4) 06 oTCYyTCTBUN U3MEHEHNIN B TOPU3OHTAITbHOM MIOCKOCTMW.

11.HasBaHue 06bEMa XMAKOCTU, NpOTEKaloLWEN 3a eaUHULY BPEMEHN Yepes XUBoe
cevyeHne —

1) pacxoa noToKa;

2) 06bEMHOE TeyeHue;
3) 6bICTpOTa NOTOKA;
4) CKOPOCTb TEYEHUS.

12.0npegeneHne OTHOLEHNSA pacxoda Xnakon cybcTaHuum K niowaam KXUBoro
ceyeHus —

1) cpegHuI pacxoa TeKyLero noToka;
2) HanbonbLuas BbICTpoTa TEYEHUS;
3) cpeaHsan ObICTPOTA NOTOKA;

4) HaMMeHbLLMI pacxo Te4YeHuUs.

13.470 HasbIBalOT rmapaBiintd4€CKUM COI'IpOTI/IBJ'IeHI/IeM?

1) conpoTuBneHne xnakon cybctaHumm Kk gedopmaumm popmbl CO6CTBEHHOIO pycna;

2) conpoTUBEHME, KOTOPOE NPENATCTBYET NPOXOXAEHMIO XXMAKOW CybCcTaHUmm;

3) conpoTMBneHne, xapakTepusyroLeecs nageHnemM CKOPOCTU ABMXKEHUS XXUAKOM
cybcTaHuumn Yyepes TpybonpoBos;

4) conpoTuBneHue TpybonpoBoaa, CONnpoBoOXAaeMoe IHEPreTM4eCKMMU NoTepaAMmn
XnaKkom cyobctaHumn.

14.Ha30BWTE NCTOYHUK SHEPrEeTUYECKNX MOTEPb ABWXKYLLENCS XMOKOW CyOCTaHUmMM.
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1) 06bEM;

2) pacxopg Xugkomn cybcTaHumm;

3) BA3KOCTb;

4) nepeHanpasneHne Xuakom cybctaHumn.

15.4em xapaktepeH TypOyneHTHbIN peXnum ABMKEHUS XMUAKoW cybcTaHumn?

1) NOCNOMHBLIM ABMXEHMEM YaCTUL, XXMOKOW CyGCTaHUMK;

2) 6ecnopsagoYHbIM M OAHOBPEMEHHO MOCIIOMHBLIM OBUXEHMEM YaCTUL, KNOKON
cybcTaHumu;

3) 6eccucTeMHbIM ABUXEHUEM HYacTUL XKUAKOCTU BHYTPU TpybonpoBoAaa;

4) NOCNOMHbIM ABMXEHNEM YaCTUL, XXMAKOW CyGCTaHUMM UCKMIOYMTENBbHO B LIEHTPanbHON
yacTtu Tpybonposoaa.

Bes3onacHOCTb U KOHTPOSIb B OM3KNKe AOEPHBIX peakTopoB

1. BopHoe perynupoBaHue — 370

A) ynpasneHue UHMeHCUBHOCMbIO UenHOU peakuyuu desieHus (peakmugHOCmMbio) 8
08YXKOHMYPHbIX 8000-80051HbIX 10EPHbIX peakmopax.

B) ynpaBneHme MHTEHCUBHOCTLIO LIEMHOW peakunn geneHuns (peakTMBHOCTbIO) B
OLHOKOHTYPHbIX BOAO-BOASIHbIX AAEPHbIX peakTopax.

B) ynpaBneHne MHTEHCMBHOCTbLIO LIENHON peakumn aenexHns (peaktmBHocTbio) B PEMK.

2. Cnctema BHyTpupeakTopHoro koHTpons (CBPK) —

A) amo cucmema KOHmMpOosisi A0epHo20 peakmopa, Komopasi 0aém ceedeHus O
napamempax u xapakmepucmukax akmueHOoU 30Hbl, HE06X00UMbIXx Orisi obecreyeHus
MPOEKMHO20 MEeXHO/I02UHECKO20 pexuma 3KCrayamayuu akmugHol 30Hbl 50epHO20
peakmopa.

B) ato MO sgepHoro peaktopa, KOTOpoe AA€T CBeAeHNA O napamMeTpax u
XapaKTepPUCTMKaX akTUBHOM 30HbI, HEOBXOAMMbIX OISt obecneyYeHnss NPOeKTHOro
CTaLMOHAPHOro pexuma aKcnnyaTauum akTMBHON 30HbI SSAEPHOr0 peakTopa.

3. datuumk npamoro 3apsaga (4M13) (Heckonbko BapMaHTOB OTBETA) -

A) damyuku ¢ npuHydumernbHbIM cobupaHuem 3apsida u 0amyuKu, 2eHepupyrouue
anekmpuyeckul 3apso.

B) amuccuoHHbIl demekmop rpsimozo 3apsioa.

B) netekrop P-Z tuna.

') BaTYMK NO3UTPOHHOrO 3apsaaa.

4. Kakune kateropumn obnyyaemMbix nmL CyLLECTBYHOT? (HECKONbKO BapMaHTOB OTBETA)
A) nepcoran epynrbl A.

b6) nepcoHan epynnei b.

B) HaceneHue.

") Mepconan rpynnel A, B, B, HaceneHune n XnMBOTHbLIE.

5. Mpu NnaHMpoBaHMM N NPOBEAEHNM MEPOMNPUATAI MO 06ECNEYEHNIO pagMaALNOHHOMN
Ge3onacHOCTU, NPUHATUM peLleHuin B o6nactu obecneyenns pagnaumoHHon
6esonacHocTH, aHanmae 3PPEKTUBHOCTU YKa3aHHbIX MEPONPUATUIN OpraHamm
rocygapcTBEHHOW BMacTu, opraHaMyM MECTHOIO CamoynpaBlieHns, a Takke
OopraHvM3auusiMn, OCyLLIECTBIISIOLLMMY AEATENBHOCTb C UCMOMb30BaHNEM NCTOYHNKOB
MNOHM3UPYHOLLIErO U3NYyYeHMs1, NPOBOANTCH OLeHKa pagnaunoHHon 6e3onacHocTu no
CrnefyLmM OCHOBHBLIM NOKa3aTensM (HECKONbKO BapMaHTOB OTBETA):

A) xapakmepucmuka paduoakmueHO20 3a2ps3HEHUSI OKpyxarowel cpeobl.

b) aHanus obecrnieyeHusi Mmepornpusimud rno paduauyuoHHoU 6e30nacHOCmu U 8bINMOSTHEHUS
HOPM, ripasusl U 2u2UeHU4YeCcKux Hopmamueos 8 obriacmu paduayuoHHoU 6e3onacHocmu.
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B) sepossimHocmb paduayuoHHbIX agapul u ux macwmapb.
) cmeneHb 2omosHocmu K aghghekmueHoU riukeudayuu paduayuoHHbIX agapull U ux
rnocrnedcmeudl.

6. [1ns Toro 4tobbl LLEeNHON peakunn cyntTanachb ynpasnsemon KoapdmumeHT
Pa3MHOXEHUSA HEUTPOHOB JOIKEH ObITh. ..

A) MHOrO MeHbLLEe HynS.

B) MHoro 6onblie eanHMLbI.

B) npumepHO paBeH Hyrto.

") okoio eOuHUUHbI.

7. Kakne maTtepuansl MOryT ObiTb MCNOMNb30BaHbl B KA4ECTBE 3aMeannTens HEMTPOHOB?
(HeckonbKoO BapnaHTOB OTBETA)

A) mamepuars 0o/mKkeH cocmosimpb U3 «/1E2KUX» MOJIeKYII.

b) mamepuasn dormkeH obriabame 3Ha4uMoU ¢busudeckol rnrIoMmHOCMbH.

B) mamepuan 3amedniumerisi He O0/mKeH UHMEeHCUBHO roariow,ams HelUmpOoOHbI yXXe rnocrie
ux 3ameOdrneHus.

M) MaTepuan OMMKEH COCTOATb U3 «TSKENbIX» MOMEKYI.

8. KWYM — aT1o
A) KoaghghuyueHm ucrosib308aHusl ycmaHo8/1eHHOU MOWHOCMU.
B) KoadhdUUNEHT NOHN3MPYIOLLEN YCTAHOBNEHHOW MOLLHOCTH.

9) CAOP —aTo
A) Cucmema agapuliHo20 oxnaxx0eHusi peakmopa.
B) Cuctema aBapuinHOro octaHoBa peakropa.

10) Kak paboTaeT yckopeHHasa npeaynpeanTenbHas 3almra peakropa?

A) cnyxum 0ns beicmpou pa3zapy3ku 6roka 00 yposHs mowHocmu 40-50%.
B) cnyxuT anga 6eicTpon pasrpysku 6rnoka oo yposHsi MowHocT 10-20%.
B) cnyxxuT ansa GbICTporo octaHoBa peakrtopa.

11) MogHas sima — 310

A) cocmosiHue s10epH020 peakmopa rocrie e20 8bIKMYEHUS TUBO CHUXEHUS €20
MOWHOCMU, Xapakmepu3yrouleecsi HaKornneHUeM KOpOomKOXU8yue2o U3omorna KCeHoHa
135Xe, obpasyroujeeocs 8 pesyrbmame paduoakmueHo20 pacrnada uzomorna uoda 73/,
B) cocTosiHMe iaepHOro peakTtopa Mnocre ero BbIKMYeHUs TGO CHKEHNS ero
MOLLIHOCT, XapaKTepuaytoLleecs HaKomnmneHnemMm KOpOTKOXUBYLLIEro M3oTomna KceHoHa 3%,
obpasyollerocs B pesynbtaTte pagMoakTMBHOrO pacnaaa usorona noga '3°Xe.

12) LLinakoBaHne Tonnuea — 3710

A) 3TO npouecc HakonneHus B paboTatolem peaktope CTabunbHbIX U OONTOXMUBYLLMX
NPOAYKTOB AeNeHNs, y4acTBYIOLLMX B HENPON3BOANTENBHOM 3axBaTe TEMNMOBbIX
HEWTPOHOB N, TEM CaMbIM, MOHMXKAIOLLMX 3anac peakTUBHOCTU peakTopa.

B) aTo npouecc HakonneHus B paboTatoLlemM peakTope U30TOMOB, y4acTBYHOLMX B
HENnpoM3BoOAMTENbHOM 3axBaTe TEMSIOBbIX HEMTPOHOB U, TEM CaMbIM, MOHWXKAKOLLMX 3anac
peakTMBHOCTM peakTopa.

13) MOLLHOCTHOM KO3 PULMEHT PEAKTUBHOCTM — 3TO

A) seniuquHa, xapakmepusyrouasi UsMeHeHuUe peakmugsHocmu s10epHO20 peakmopa,
8bI38aHHOE U3MEeHeHUeM MOWHOCMU.

B) BennunHa, xapakrepuaytoLiasa TensoByo MOLLHOCTb peakTopa.

B) BenuuunHa, xapakrepumaytoLas 3NeKTpUYecKyo MOLLHOCTb peakTopa.

14) NnameuayanbHbIN go3nmMeTpuydecknin KoHTpons (UOK) — ato
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A) MOHUMOpPUH2 rpogheccuoHaribHo20 0briydyeHusi pabomHUKO8 8 op2aHu3ayuu, Komopble
g83aumodelicmayom ¢ UCMOYHUKaMU UOHU3UPYWUX U3y4eHud.

B) MoHuTOPUMHI NpodheccrnoHanbHoro obnyyeHns pabotHmkos rpynnel A b B
opraHusauuu, KoTopble B3aMMOOENCTBYIOT C UICTOYHUKAMU NOHU3UPYIOLLMX U3ITYYEHUN.

15) OkBMBanNeHTHas 4o3a B XpycTanuke rnasa ans HacerneHust MeHblle, Yem ans
nepcoHana rpynnbl A B X pas.

A) 10.

B) 2.

B) 5.

M 20.

1) TectoBble 3agaHusa 6e3 Bbibopa OTBETOB

Teopusa nepeHoca M3ny4yeHun

1. Hanpasnstowwun sektop Q 06bIMHO BbipaxatoT B chepnyeckon cucteme KoopauHar.
Cumtaa aTM KoopauMHaTbl 3afaHHbIMKM, Bbipa3uTb Q B [eKapTOBOM CUCTEME U
uunuHgpudeckon cuctemax koopanHat. OteeT Q = sinB cosy: i + sin Bsiny- j + cosO
- K.

2. MlycTb B 3agaHHOM TOYKE MPOCTPAHCTBa I yrrnoBasi MMAOTHOCTb MOTOKa 4acTu
N30TPOMHa, T.e. onucbiBaeTcs BblpaxeHueM ¢(r ,Q) = F(rl]) / 4. Onpegenutb: a)
NMNOTHOCTb MNOTOKA B MOMOXWUTENbHY nonycdepy HanpasneHun (Bnepen); 6)
NPOEKLMIO YIrNoBOM MIIOTHOCTM TOKa Ha HanpasfeHue, 3agjaBaemMoe eOUHUYHbIM
BEKTOPOM K; B) MHTErparbHyto NNOoTHOCTL Toka.  OTBeT a) @+( ri) ) = F( ri1 )/2;6) ( ,
YO, )4 kJd D rQ=FrQks)O0.

3. Hantn yrnoByto NNOTHOCTb NOTOKA YaCTUL, B MPOM3BOSIbHOWM TOYKE Hag NOCKUM
N30TPOMHBbIM UCTOYHNKOM, MCMYCKatoLWMM Vv YacT./(cm2 -c).  OTgeT:
v/(41TH),u>0;0,u<0

4. W30TpOnHbIN NOBEPXHOCTHbLIN MCTOYHUK, UCMyCKaOLWMI vV YacT./(CM2 -C), paBHOMEPHO
NOKpbIBAET NOBEPXHOCTb nonycdepbl paguycom R. MNMpeanonaras otcytcTene
NOrnoOLLEHNst BHYTPU cdepbl, HAUTW MNAOTHOCTM NOTOKA M TOKa YacTul, B LLEHTpe
cthepbl. OTBeT @ =V/2; J = V/4.

5. To4yeuHbl U3OTPOMHbIN UCTOYHUK Y-U3nydeHus, ncnyckatowmin 3,7-10'0 yactuu/c,
HaxoAMTCS B HeNornoLarLen n Hepacceumsatruwen cpege Ha pacctoaHum 100 cm oT
obnyyaemoro obpasua 13 anoMmmHua oobemom 0,1 cm3 . Onpegenntb ceveHne
HEKOrepeHTHOro paccesiHnsa oOTOHOB Ha 3NEeKTPOHaXx, ecnvn B eANHULY BPEMEHN B
obpasue pacceuaetca 1,5:10* gpotoHoB. OTBeT 0,65 10-2*cm?.

6. Onpegenntb MakcMmasnbHO BO3MOXHYIO SHEPrM0 (POTOHOB NOCHE KOMMTOHOBCKOIO
paccesiHus Ha yron 6 = 180°.  OtBeT Emax = 0,255 MaB.

7. PaccuntaTtb NOMHOE MUKPOCKOMMYECKOEe cedeHne B3auMoaenCcTBMSl raMma-
nany4veHns ansa atunosoro cnnpta C2H50H, umetowero nnotHocTb 0,79 r/em3 |, ona
aHeprun 0,08 MaB. OtseT 0,139 cm™!

8. BbluMCnNuUTb CTeneHb aHM30TPOMNUKM YrIIOBOro pacnpeneneHns ooToHOB Npu
KOMMNTOHOBCKOM paccesHnn Ans HavanbHbIX aHepruin, pasHblx 0,01; 0,1 n 10,0 MaB,
MOHMMas NoA 3TUM OTHOLLIEHME BEPOATHOCTEN paccesaHus Ha yribl 6, pasHble 00 1
180°. Ortset 1,24; 2,02; 83,0.

9. HanTtu cBA3b Mexay yrnamu ynpyroro paccesHust HeMTPOHOB Ha aape Bogopoaa B
nabopaTopHOn cucteme koopamHaTt Bs 1 B cucteme UeHTpa nHepumm 8c.  OTBeT
cos Bs = cos 6c/2.

10.TlyCcTb HEMTPOH UCNbITbIBAET HEYNPYroe paccesiHne Ha NepBOM ypOBHE BO30YXaeHNS
%Fe (Q = -0,845 MaB). OnpenenuTb: a) Npy Kako MUHUMAanbHOW HavanbHOW
9HEeprnm BO3MOXHO 3TO paccesiHne; 6) npu Kako MUHUMArbHOW HaYanibHOW 3HepPrm
BO3MOXHO paccesdHune Ha yribl 6S, paBHble 45° 1 90° . OtBeT a) 0,860 MaB; 6)
0,8602 MaB; 0,8603 MaB.



282

11.lMokaxuTe, 4TO cpegHne NoTepU IHEPrUn NPU N3OTPOINMHOM YNPYromM paccesiHum Ha
anpe maccol A paBHbl AE = 2E A/(A+1)°

12.TMonyuynTb pelleHne ypaBHEHNS anemeHTapHom Teopun ouddysnmn B 6€CKOHEYHOM
OAHOPOAHOWN Cpefie Ans TOYEYHOTO U MITOCKOTO M30TPOMHbLIX UCTOYHUKOB €AMHUYHOW

moliHocTn. OtBeT @lr) = r;e'{p:l: ?, o(lz]) = :leL exp(—|zl /L .

13.B npubnmxkeHun anemeHTapHon Teopun Anddy3nn HaMTU KPUTUYECKUIA pasmep
wapa 13 23°U. Cuntatb, YTO HENTPOHLI, POXAAOLIMECH NPU AENEHUU, UMEIT OOHY
SHEpruio, KoTopas He U3MeHsieTca B npouecce Anddysun. Mpu pacyeTax NPUHATL
22=0,357 cm-1; s ==0,393 cm'; 2r= 0,193 cm'; v =2,46. OtBeT 6,52 cM;

14.Tony4unTb peLleHne ypaBHeHWs Bo3pacTa Ans NoCcKoro MOHO3HepreTM4ecKoro

NCTOYHMKA eANHNYHOW NOBEPXHOCTHOM MOLLHOCTU B 6€CKOHEYHOM OAHOPOLHOM
cpege. OrtBeTt

D) 1 ( z:)
Z,7T) =——exp| ——
7 VAT P 4t

15. KonnnummpoBaHHbI Ny4oK (0OTOHOB HOpMarbHO NagaeT Ha noslybeckoHeYHYo
cpeny, B KOTOPOW U3NyYeHUe UCNbITbIBAET N30TPOMNHOE paccesHne 6e3 nsMeHeHus
SHeprun. B npmbnmxeHnn ogHOKpaTHOro paccesiHus onpeaenuTb 3aBUCMMOCTb
obpaTHOro BbIxo4a U3nyyYyeHUst OT PaccTosIHUS r 40 TOYKM NageHnsa nsnyyvyeHust Ha
cpeay npu ycnosun, 4to r>> 1/u. OtBeT f (r) exp(—Zr).

TonnmMBHbBIN LMK
1. [anTte onpeaeneHne AAepHOro TONJIMBHOIO LMKNa.

AnepHbli  TOMAMBHBIA - UMK — KOMMMEKC Meponpusatui  ans  obecneveHus
PYHKUNOHNPOBAHUSA SIAEPHBIX PEaKTOpPOB, OCYLLUECTBIISIEMbIX B CUCTEME MNPeanpuUaTUN,
CBA3aHHbLIX Mexay coboM MOTOKOM SIAEPHOro Matepuana M BKAYAKLWMX ypaHOBble
PYAHWKW, 3aBodbl Mo nepepaboTke ypaHOBOW pyabl, KOHBEPCUU ypaHa, oboralleHuio u
N3roTOBMEHMIO TOMNMBA, SOAEPHbIE pPeakTopbl, XpaHunuwia oTpaboTaBLiero TOMNMBA,
3aBofbl No nepepaboTke oTpaboTaBLLero TonnMBa 1 CBA3aHHbIE C HUMU NPOMEXYTOYHbIE
XpaHunmLia n XxpaHunuiia gnsa 3aXxopoOHEHNA pagnoakTUBHBIX OTXO40B

2. OanTe onpeaernieHne 3aMKHYTOro sigepHOro ToNJIMBHOro LuKna.

3aMKHYTbIA SAEPHbIN TOMMMBHBLIN LMK — SOEPHbIM TOMMAMBHBIA LMK, B KOTOPOM
oTpaboTaBllee aaepHOe TOMMUBO, BLIFPYXXEHHOE U3 peakTopa, nepepabaTbiBaeTcs ANs
N3BNEYEHNs ypaHa 1 nnyToHUs Ans NOBTOPHOIO M3roTOBIIEHNSA 94E€PHOro TonnmBea.

3. OanTe onpeaeneHne He3aMKHYTOro i4epPHOro TONJIMBHOIO LUKnNa.

He3aMKHYTbIM S4epHbIM TONSIMBHBLIN UUKIT — 90EPHbIN TONSIMBHLIN LUKI, B KOTOPOM
oTpaboTaBlLLuee sAOepHOE TOMMMBO, BLIFPYXEHHOE M3 peakTopa, He nepepabaTtbiBaeTcs U
paccmaTpuBaeTCs Kak paavoakTUBHbIE OTXOAbI.

4. Yto Takoe pacwinpeHHoe Bocrnpomn3BoacTteBo saepHoro Tonnuaa?

PaclumpeHHoe BOCNpomn3BOACTBO S4EPHOrO TOMNMBA — BOCMPOU3BOACTBO S4€PHOro
TonnmBa C KoaduUMEHTOM KoHBepcuun, Gonbwmm 1. B atom cnydvae, pensuierocs
mMaTtepuana HapabartbiBaeTca 6onbLie, Yem "cropaeT" B peakTope.

5. Yrto m3 cebsa npeacraBnseT 3aBepLialoLLas YacTb AA€PHOro TOMNJIMBHOIO
umkna?
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3aBepluaoLLas YacTb SAepPHOro TOMMMBHOMO LMKINA — AeATEeNbHOCTb, BKMoYaloLllas
TPaHCMOPTMPOBKY, XpaHeHWe, nepepaboTKy oTpaboTaBliero AOepHOro  TOMNMBa,
obpalleHne ¢ paamoakTUBHBLIMK OTXO4aMMU U UX 3aXOPOHEHME.

NHCTpyMeHTanbHble U 3KCNepUMeEHTanbHble METOAbI (PU3NKN SAEPHBIX PEAaKTOPOB

1. JanTe onpeneneHne akTMUBHOW 30He U OTpaXkaTerso.
AKTMBHaga 30Ha — 3TO YacTb peakTopa, B KOTOPOM MOXET npoTekaTb
camonogaepXxvBaroLLascs uenHasa peakumsa genexdvs. Matepuansl, npyMbIKaoLWme K
aKTUBHOM 30HE W BO3BpaLlaloLLmMe YacTb YXOOALWMX N3 Hee HEUTPOHOB 0bpaTHO, B
COBOKYMHOCTWN 06pasyloT oTpaxaTenb.

2. PacckaxuTte npo OCHOBHble OCOGEHHOCTU HEMTPOHHOWN peaKLunmn fereHus.
OcCHOBHblE OCOBEHHOCTM HEMTPOHHOW peakumn aeneHns: a) obpasoBaHMe OCKOMKOB
aenenust; 6) obpasoBaHne HOBbIX CBOBOAHbLIX HEMTPOHOB MNpU AeneHnn; B)
pagnoaKkTMBHOCTb OCKONKOB AeneHus, obycnaenueatoLwasa nx ganbHenwme
TpaHcdopmaumm kK 6onee yctonunesiM 06pa3oBaHNsIM, U3-3a YEro BO3HMKAET psag,
No60YHbIX 3¢PHPEKTOB — KaK MO3UTMBHbIX, NOMNE3HbIX, TaK U HEraTUBHbIX, KOTOPbIE criegyeT
0065a3aTenbHO yunTbIBaTh NPV NPOEKTUPOBAHUM, MOCTPOWKE N SKCNNyaTaunm SaepHbIX
peakTopoB; ') BbICBOOOXAEHNE SHEPTMM NPU AENTEHUN — rMaBHOE CBOWCTBO peaKLmm
[AeneHus, NO3BOSISLLEE CO34aTb SHEPreTUYECKMIN SOEPHBIN peakTop.

3. OaunTte onpeaeneHue NIIOTHOCTU NOTOKA HEUTPOHOB.
IMNOTHOCTb TOKa HENTPOHOB — 3TO BEKTOP, MOAYb KOTOPOro YNCNEHHO PaBeH pa3HOCTU
4yncen HEMTPOHOB, EXKECEKYHAHO NEPECEKAOLLMX €ANHNYHYIO MMOCKYHO NIOLWaaKY,
nepneHAVKYNSpHY0 HanpaBneHUIo 3TOro BEKTOPa, B ABYX MPOTMBOMOSOXHbIX
HanpaBneHusax

4. YT10 Takoe NOKONeHue HeUMTPOHOB U IPPeKTUBHBLIN KOIhDNLUEHT
pa3MHOXEeHUSA HEUTPOHOB.

[NokoneHne HENTPOHOB B peakTope — 3TO COBOKYMHOCTb HEMTPOHOB, POXAAEMbIX B
aKTMBHOWM 30HE peakTopa OQHOBPEMEHHO UM B O4EHb KOPOTKUI (MO CPaBHEHUIO CO
BpeMeHeM ux CBOOGOAHOro CyLLEeCTBOBaHMWS) MPOMEXYTOK BPEMEHM.
BenuuunHa, npeacrasnatowasi cCobon OTHOLLIEHNE YMCEeNT HENTPOHOB paccMaTpMBaeMOoro u
HenocpeacTBEHHO NPeALIEeCTBYIOLLEro eMy MOKONEHNN, Ha3blBaeTCs 3PEKTUBHbBIM
KO3 PULMEHTOM Pa3MHOXEHNS HENTPOHOB B peakTope.

5. [lante onpeaeneHne BHELWHEro u BHyTpeHHero 6rnok-adekra.
O PEKT yMEHbBLLEHMS NIIOTHOCTU NOTOKA TENSOBbLIX HENTPOHOB NpW X AN dy3nm B
3amegnuTesie no HanpasneHuo K TONSIMBHOMY B10Ky, 00yCNOBNEHHbIN NOroLaoLWLnMm
CBOMCTBaMM pearnbHOro 3aMmeanuTensi, HasblBaeMblil BHELLHUM Gr0K-3hheKTOM.
A ekt bonee 3HaUMTENBHOrO YMEHbLLEHUS NIIOTHOCTU NOTOKA TEMNSIOBbLIX HEUTPOHOB
npy nx guddysumn oT nepmdepumn K ocu TonnmMBHOro 6roka, onpegensemMblin CUNbHbIMM
nornowarLmMmm cBOMCTBaMM TOMANBHOIO 6510Kka, HasblBaeMbli BHYTPEHHUM 610K~
appekTom.

Tepmorugpasnuyeckme NpoLecchl B 44epPHbIX YCTPONCTBax
1. Y10 Takoe cBOOOAHAA UM ecTeCTBEeHHas KOHBEKLMA U 3a CUYeT Yero oHa
co3paeTtca?

Ecnn pBwxkeHne anemeHTOB o0ObemMa cpeabl BbI3BAaHO HanNMYMEM B HEWN
TemnepaTypHbIX Ppa3HOCTEN, a, cneaoBaTenbHO, PasHbiX NNIOTHOCTEN, TO Takas KOHBEKLNSA
Ha3blBaeTcss cBoOoagHOM unu ectectBeHHon. OHa cos3pgaeTcsa 3a cyeT TOoro, Yyto Gonee
XONOAHbIE YaCcTULbI XXMAKOCTU UMK rasa, umetowme 60nbLUy NIOTHOCTb, NOA AENCTBUEM
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rpaBUTalMOHHOIO MNoJid 3emnu onyckaeTcda BHU3, a bonee HarpeTtble noa AencTBnem
apxmwlep,osoﬂ CuIbl NOAHNMAKOTCA BBEPX

2. Yo BbIpaxaeT cobomn KoadppuLumneHT BA3KOCTU?

KoadbpurumeHT BA3KOCTU BbipaxkaeT coBOoMN cuny TpeHusi, NpUXoasiLLyocs Ha eauHuLy
MOBEPXHOCTWN COMPUKOCHOBEHUSI ABYX >KWOKMX CIOEB, «CKOMb3SALWMX» APYr Mo Apyry npu
YyCrOBUW, YTO Ha €AMHUUY AfWMHbI HOpManu K MOBEPXHOCTU CKOPOCTb ABWXKEHUS
N3MEeHSIeTCA Ha eanHULYy

3. B yem cocTouT npouecc guccunauum?

CyIJ.I,eCTBOBaHVIe npouecca guccunaumm cCoctomT B TOM, YTO YHacCTb MeXaHN4eCcKomn
QHEeprmm ﬂ,BVI)KyLLl,GVICﬂ XMNOKOCTKU nepexoaut B TEnJjioByrdo W Bbl3bIBAE€T HarpebBaHwue
XUOKOCTMW.

4. YTo0 Takoe norpaHuU4HbIA criomn?

MorpaHn4HbIM Croem HasbiBaeTca o6nacTb ABMXKEHUS BA3KOW TenmonpoBOAHON
XNOKOCTU, XapakTepusyoLwaacs Manon ToNwmMHOM 1 60MbWMM NonepeyHbIM rpagneHToMm
CKOPOCTU, U3MEHEHNEM KOTOPOWN OBYCrOBMEH NMPOLIECC NepeHoca TENSoThl, BELLECTBA U
Konu4yecTBa OBUXEHUS

5. O6bACHUTE B YeMm pa3HuLUa XapakTepa OMbiBaHUA pr6 B KOPpUaAoOpHOM U
waxmaTHOM nopsaake.

Ycnosus oMmbiBaHus Tpy6 nepBoro psiga obomx ny4ykoB NpUMEPHO Takue Xe, Kak u B
cnyyae OAWHOYHOM Tpybbl. Tennoothaada nepBOro psiga onpeaensieTcs HadanbHOW
TypOyneHTHOCTbIO Haberawwero notoka. B nocnegywowmx psgax xapakrtep OMbIBaHUS
MEHSIeTCa 3a CYeT AOMOMHUTENbHOW TypOynu3auum notoka Bnepean pacrnosioKeHHbIMU
Tpybamu, noaTomMy TensooTAada OT HUX TO Xe MeHseTca. [lpu  KopuaopHOM
pacnonoxeHun Tpyb, Tpybbl crnegyowiero no xo4y ABWKEHUS BOAbl psga KOPUOOPHOro
nyyka «3aTeHeHbl» Tpybamu npeabigywiero psga. Mexagy HUMKM co3gaeTcs 3acTomMHas
30Ha C MOHWXEHHOWN LMPKYNSUMEN XUOKOCTU, YTO NPUBOANT K CHWXKEHWUIO Tennootaayv B
noboBon M KOPMOBOW YacTax Tpyd. B waxmatHOM ny4vyke Xxapaktep OMbIBaHUS
NpaKTUYECKN OOUHAKOB BO BCEX psaaXx.

BesonacHOCTb U KOHTPOSb B hM3NKe SAEPHBIX peakTopoB

1) Dante onpefeneHne TepMmHa « ATOMHasa CTaHLMsI»:

AmomHasi cmaHyus: S10epHas ycmaHoska 011 npou3eodcmea 3Hepauu 8 3a0aHHbIX
pexumax u ycriogusix npuMeHeHusi, pacrosiazaroujascs e npedenax onpedesnieHHoU
MPOEKMOM meppumopuu, Ha Komopou 0511 OCyuw,ecmernieHuUs 3mou Yesu Uucrosib3yemcs
S0epHbIlU peakmop (peakmophkl) U KOMIAIEKC HeobxoduMbIx cucmem, ycmpoucms,
0bopydosaHusi U coopykeHuli ¢ HeobxodumbiMu pabomHukamu (nepcoHanom) (HI1-001).

2) TpebGoBaHHUsI K JIMLIaM, TOIYCKAIOIIUMCS K paboTe C HCTOUHUKAMHU HU3ITyUEHUSI:

K pabome c ucmounuxamu uziyuenusi oomyckaromcs auya He monoxce 18 nem, me umerowjue
MEOUYUHCKUX NPOMUBONOKA3AHULL, OMHECEHHble NPUKAZ0M PYKOBOOUMESL K Kame20puu nepcoHala
epynnol A, npowedwiue obOyueHue no nNpaGuUIAM paboOmMvl C UCMOYHUKOM USIYYEHUs U NO
PaoUayUoOHHOU 6e30naAcCHOCmU, NPOWEOUUE UHCMPYKMANC NO PAOUAYUOHHOU OE30NaACHOCU.

Ha onpedeneHHble sudbl desimeribHocmu Oorlyckaemcs nepcoHarn apynrbsl A rpu
Hanuyuu y HUX paspeweHull, ebi0agaeMbix op2aHaMu 20Cy0apCmeeHHO20
pecyrnupoeaHus 6esonacHocmu. I'Iepequb crieyuariucmos yKasaHHOeO repcoHaria, a
makxe rnpedbsierisemMble K HUM KeanugukayuoHHble mpebosaHusi onpedenstomcs
lNpasumernscmeom Poccutickol ®edepayuu.
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3) TepmuH «ABapusi pagnaumoHHas»:

Agapusi paduayuoHHasi - nomeps yrpasneHusi UCMOYHUKOM UOHU3UpPYoule20 U3rydyeHus,
8blI38aHHasi HeucripasHoOCcmMb 0b6opydoeaHUs, HernpasusibHbIMU delicmeusimu
pabomHukos (nepcoHarsna), cmuxutHbiMu 6edcmeusiMu Unu UHbIMU rpuYuHamu, Komopasi
Moarna rnpusecmu unu ripueena K obriydyeHuro nodel 8biuie ycmaHO8EeHHbIX HOPM uru
paduoakmueHOMY 3a2psI3HEHUIO OKpyXatowel cpedsbl.

4) TepMuH «3arpsisHeHue NOBEPXHOCTU HECHMMaeMoe (PUKCUPOBAHHOE)»:
3azpsisHeHuUe nogepxHocmu HecHUMaemoe (QbukcuposaHHoe) - paduoakmugHble
geujecmea, KOmopble He NepeHOCSMCs Mpu KoHmMakme Ha opyaue npedmemsl U He
yOansiromcs npu dezakmusauuu.

5) TepmuH «3arpsisHeHNE NOBEPXHOCTU CHUMaeMoe (HE(PUKCMPOBAHHOE)»:

3azpsisHeHuUe rnogepxHocmu cHUMaemoe (HeghukcupogaHHoe) - paduoakmugHble
gewecmea, KOmopbie NepeHoCcMcs rnpu KoHmMakme Ha opyaue rnpedmemsl U yoansmcs
npu 8esakmusayuu.
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MK-4
CnocobeH ncnonb3oBatb yHAAMEHTasnbHbI€ 3aKOHbI B 06n1acTy omsnkm aToMHOro sapa
N YacTuu, SAepHbIX PpeakTopoB, KOHAEHCMPOBAHHOIO COCTOSIHUSA BELLECTBA, 3KOMOrnn B
obbeme, 4OCTAaTOYHOM AN CAMOCTOATENBHOINO KOMOMHUPOBAHNA N CUHTE3a pearibHbIX
naen
Mepuoa okOHYaHMA (hOopMMPOBAHUA KOMNETEHLUUU: 4 cemMecTp
Oucunnnunubl (mogynu) (6nok 1 bnok: 5000)

51.B.13 Teopus nepeHoca nany4eHum 2 cemecTp
61.B.12 AgepHble moaenu 4 cemecTp

Oucunnnudel (Mmoaynun) (6nok 1 Aucumnnndel no Bbidopy 51.B.[1B.3)

61.B.[1B.03.02 ApepHble peakumn 2 cemecTp

Oucunnnuubl (Mmoaynun) (Bnok: 6000. B2.[MpakTuka)

62.B.02(H) NMponsBoacTBeHHasn npakTuka, Hay4yHo-uccregosartensckas paborta 1,2,3
ceMecTp
52.B.04(INp) MNMponsBoacTeeHHas npaktuka, npeaaunsioMHas 4 cemecTp

Oucunnnuubl (Mmoaynun) (Bnok: 7000. B3.['ocygaapcTBeHHas utoroeasi arrecraums)
63.01([]) MogroToBKa K 3alimMTe 1 3alimMTa  BbINYCKHOW KBanudgukaunoHHon pabotel 4
cemecTp

Hepequb 3agaHuKn ons npoBepKu C(*)OpMVIpOBaHHOCTVI KOMnNeTeHUUn.

1) TecToBble 3agaHns ¢ BbIGOPOM OTBETOB

Teopusa nepeHoca nanydeHumn
1. OCHOBHbIM 3heKTOM, OnpeaensomMM pacnocTpaHeHMe rammMa KBaHTOB B CBUHLE

npu aHeprum <100 k3B aBnsetca
a. KomnTtoHoBckoe paccesiHue
b. Ynpyroe paccesHune
c. PortonornoLieHve
d. PoxgeHwue nap
2. 3ameaneHue HEWTPOHOB A0 TEMSIOBbLIX 3HEPTUI MOXET NPOMCXOANTL 3a CYET ...
B3aMMOLENCTBUA C sapamu
a. Ynpyroro noTeHumanbLHoro
b. Heynpyroro
c. PesoHaHcHoOro
d. Bcex BblllenepeyncrnieHHbIx
3. OcHoBHbIM 3hhekToM, onpeaensaLWmM pacnocTpaHeHNe raMma KBaHTOB B BOAE
npw aHeprumn >1 MaB aBnseTcsa
a. KomnrtoHoBckoe paccesiHue
b. Ynpyroe paccesiHne
c. dotonornouieHne
d. PoxpgeHue nap
4. Ynpyroe paccesiHne HeMTPOHOB Ha siApax BellecTBa siBnsieTcsa B obwem cryvyae
a. CMMMeTpUYHbBIM, HE 3aBUCSALLUM OT aTOMHOW MaccChl
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b. HecMmmeTpuyHbIM, HE 3aBUCALLMM OT aTOMHOW MaccChl
c. CUMMEeTPUYHbIM, HO 3aBMCSLLMM OT aTOMHOW Macchl
d. HecuMMmeTpuYHbIM, 3aBUCALLIMM OT aTOMHOW Macchl
5. Kakune adpdekTbl onpenensatoT pacnpocTpaHeHue Nerknx 3apsXXeHHbIX YyacTul,
(3NeKTpOoHOB, NO3UTPOHOB 1 T.4.) B BELLECTBE?
a. PaccesiHne B none aToMHOro siapa u 3NekTpoHoB 060104kM aToMa
b. lNMoTepu Ha Bo3byxaeHne aTOMOB cpeabl.
c. [NloTepu Ha MoHM3aLMO aTOMOB cpeabl.
d. MHorokpaTHoe KyfOHOBCKOE paccesiHne U MOHU3aUNOHHbIE NOTEPU.
6. Kak 3aBucuT ceyeHme oTonornoLeHns oT aToMHOro Homepa Z?
MponopuuoHansHo Z.
MponopumoHanbHo Z45,
MponopuunoHansHo Z2.
MponopuunoHansHo Z3.
7. Kak cBsi3aHbl BENMYUMHbI ONWHBI AUAAY3MN HEMTPOHOB L 1 cpefHero cMmeLleHns
HENTPOHa OT TOYKU poxaeHus R?
a. L=R
b. L=0.5R
c. L2=2R2

d. L2=2R?
3
8. Kak cBsi3aHbl BennymHbI KBagpata ANvHbl 3aMeaneHns (Bo3pacTta) HEMTPOHOB T U
cpegHero cMeLeHnst HEMTPOHA OT TOYKM poxaeHus R?
a. =R
1
b. 1==R?
)
c. 1=0.5R
1
d. 1==R?

9. TNOTHOCTb TOKa HENTPOHOB — 3TO
a. CymMmma 4yncna HEMTPOHOB, NPOXOAALLNX Yepe3 NOBEPXHOCTb €4MHUYHOM
nnowaaun, B AByX NPOTUBOMNOSNOXHbLIX HANpaBneHusX, NepneHanKynapHbIX
NMOBEPXHOCTW, 3a e4MHULYY BPEMEHN
b. PasHOCTb Yncna HENTPOHOB, MPOXOASALLMX Yepe3 NOBEPXHOCTb €OUHUYHOWN
nnowaaun, B AByX NPOTUBOMONOXHbLIX HaNpaBneHusX 3a eguHuLy BpeMeHun
c. Cymma 4ncna HENTPOHOB, MPOXOASALLMX Yepes NOBEPXHOCTb €AUHNYHON
nnowaaun, B AByX NPOTUBOMONOXHbLIX HaNpaBneHusX 3a eguHuLy BpeMeHu
d. PasHOCTb Yncrna HEUTPOHOB, NPOXOASALLUNX Yepe3 NOBEPXHOCTb EANHNYHOM
naowagun, B AByX NPOTUBOMOJSIOXKHbLIX HANpaBieHUsX, NepneHanKynapHbIX
NOBEPXHOCTU, 38 €OMHULLY BPEMEHMU
10.71NOTHOCTL NOTOKa YacTuu, onpegensaeT
a. KonuyectBo Yactuu, Npoxoasmx Yepes NOBEPXHOCTb €AMHUYHOW naoLiaamn
3a eaMHULLY BPEMEHM.
b. KonnyecTtBo 4yacTtuu, NpoXoasLmnx Yepes noBepxXHOCTb eANHUYHOW noLaamn
3a eANHULY BpEMEHM B onpeaesieHHOM HanpaBneHun.
c. KonuyectBo 4acTtuy, Nnpoxoasawmx Yepes noBepxHOCTb eANHUYHOM NnoLaan
3a eguMHNLY BPEMEHU U MMEIOLLMX ONPeaeneHHYI0 SHEPTUIO.
d. KonuyectBo 4actuy, npoxoasawmx Yepes NnoBEPXHOCTb €ANHUYHON Nriowaaun.

oo oo
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11.Kakon pbopmynon onucbiBaloTCA cpeaHne noTepu 3Heprumn 3apspkeHHOM YacTulbl
Ha eguHMLE OMWHBI NYTU B BELecTBe?
a. ®opmynon Pesepdopaa
b. ®opmynon KomnTtoHa
c. ®opmynon bete-bnoxa
d. ®opmyrnon Mornbep
12.Makpockonnyeckoe cevyeHne B3aMMogencTBmnsa Yactul, C BeweCcTBOM — 3TO
a. lNonHoe cevyeHne B3anMoaenCTBUS YacTuLbl C SAPOM
b. CeyeHne B3anmMogencTamnsl Co BCEMU 9apamMm B BELLLECTBE.
c. CpeaHee KONM4YeCcTBO B3aMMOOENCTBMA C aTOMHbIMU SApaMu Ha eguHuLe
OJNIMHbI NYTU B BELLIECTBE.
d. CpefgHee KONMYeCTBO B3aMMOAENCTBUIN C aTOMHbLIMU SA4paMn 3a eauHULY
BPEMEHMN.
13.4T10 HasbIBalOT NMKOM bparra npu pacnpoCcTpaHeHUU TSHKenbIX 3apsKEHHbIX YacTuL
B BellecTBe?
a. ®dopmy yrnoBow 3aBUCMMOCTHU MPU MHOTOKPATHOM YNpPYromM paccesiHum.
b. ®opmy yrrnoson 3aBUCUMOCTU NPU MHOFOKPATHOM HEYNPYroM pacCcesHun.
c. Peskuin poct pagnaumoHHbIX NoTepb
d. Pe3koe Bo3pacTtaHMe MOHM3ALMOHHbIX NOTEPb B KOHLIE npobera YacTull.
14.Y710 cogepxut Hanbonee NOsHy0 MHAOPMAaLMIO O CTaLMOHApPHOM nose
n3ny4vyeHms?
a. lNnoTHocTb NoToKa YacTuy,
b. Yrnoeasi 3aBUCMMOCTb NSIOTHOCTM NOTOKA YacTuL
C. JHepreTnyeckasi 3aBUCMMOCTb NSIOTHOCTMN NOTOKA YacTuL.
d. OHepreTnyeckn-yrrosasi NIIOTHOCTb NOTOKA YacTul,
15.To4yemy cpeaHUn yron oTKIIOHEHUST OT NepBOHaYanbHOro HanpaeneHnsa ans
TSDKENbIX 3aPSAXKEHHbIX YAaCTU MHOIO MEHbLLE, YEM Y NErKMX, NPU OAMHAKOBbIX
npoberax?
a. Jlerkvne 3apsikeHHble YacTuubl CUNTbHEE B3aUMOOENCTBYIOT C aTOMaMW.
b. Tsxenble 3apsKeHHble YaCcTULbl CUIbHEE B3aUMOLAENCTBYOT C aTOMaMM.
c. OTKNOHEeHME THKENbIX 3apsKEHHbIX YacTuL, Mafio B CUIY 3aKOHOB
COXPaHEeHUs1 UMMNYJibca U SHEPIUN.
d. OTKNOHeHMe nerknx 3apsikKeHHbIX YacTul, BENUKO B cuiy 60nbLen
BEPOSITHOCTM MOHM3aALNMN.

ApepHble mogenn
1. ANNONbHbIN 3NEKTPUYECKNA MOMEHT aapa obpallaeTcs B HOMb TOSbKO B Criyyae,
Korga cnvH sapa J paBeH:
1)J=0unnd=1/2
2) J npMHUMaeT YéTHble 3HaYeHus
3) TonbKo B criyvae, ecnimJ =0
4) Bo Bcex cnyyvasx
2. Habntogaembin KBagpynosnbHbIM MOMEHT HeCGepMYECKoro siapa obpaliaetcs B HOSb
TOMbKO B CrnyYae:
_cnuHagpa J=0
_cnnmHagpa J=0eeeJ =1
__CnuH sapa J npMHMMaeT YeTHble 3Ha4YeHNs
_cnuHagpad =0unnJd =1/2
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3. 'padhunk 3aBMCUMOCTN SHEPIUM OTAENEHNA HEUTPOHA OT aapa 58Ce, nokasaHHbIN Ha
PUCYHKE, MOXHO OO BbSACHUT!
PVCYHKE, MOKHO 0D

T T W T N T | v . o Sy 4 g S

B., MaB
121 74
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1) KynOHOBCKMM B3anMoOOencTBuem
2) oTTankuBaHMEM MeXay HeUTpoHaMmn
3) N3MEHEHNEM 3HEPTrMM CUMMETPUN

4) cnapuBaHueM HENTPOHOB

4. BO3MOXHble 3Ha4YeHNs N30CcnnHa A0pa | nexart B MHTEepBane:

1) —Z_N|31§Z_N
2 | 2
5 Aescd
2 2
3) OSISZ_N‘
4) =N A
2 2

5) PacnpegeneHue 3apsaga B TSXKENOM aape po(r) ONUCLIBAETCS PUCYHKOM:
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3)

4) >

6. Ha prcyHke nokasaH Bkrag pasfuyHbiX BUOOB SHEPTUN B YAENbHYH 3HEPTUIO CBSA3M
HYKMoHa (06bEMHasi, NOBEPXHOCTHAs!, KyNOHOBCKas U SHEpPrusi CUMMETPUM).

“W/A, M8
oM OfueuMaR Inaprwt
16} | 156 M8

8 ervnan O6nacre - I
MCRCAR CRAIN
4
2
macconcs wero A

0 50 100 150 200 250
O6nacTu rpacumka, COOTBETCTBYHOLME BKNAAY 3TUX SHEPTUN:
1) | — noBepxHocTHas, Il — o6béMHas, Il — kynoHoBckas
2) | — o6bémHas, Il — cummeTpun, Il — KkynoHoBckas
3) | - noBepxHocTHas, Il — KynoHoBckas, lll - cummeTpum
4) | — kynoHosckas, || — noBepxHocTHas, Il — cummeTpun

. Kakasa n3 mogenen sgep nyuyile Bcero onucbiBaeT XapakTepUCTUKN Marm4yeckmx sagep:
. KanenbHas moenb sapa

. 0606uEeHHas mogenb sapa

. Mogenb ®epmu-rasa

. obonoyvyeyHasa moaenb sgpa

. Kakasa n3 mogenen sgep nydile Bcero onucbiBaeT XapakTepuUCTUKN 4edPOPMUPOBAHHbIX
TSXKENbIX saep:

. KanenbHas Mmogenb sapa

. 0600w eHHana moaenb Agpa

. Mogenb ®epmu-rasa

. obornoyeyHasa mogenb agpa

O WN-2N

A OWON -

9. MapameTp genumocTy sapa, NofyvYeHHbIM B paMKax KanenbHOW MOAenu u
onpeaensitowmnin YCTOMYMBOCTb siApa MO OTHOLLEHMIO K AEeNEHUI0 paBeH

1. Z2IA

2. AIZ

3. ZIA

4. ZIA?

10. B obonoveyHon mogenu sapa npu onmcaHnm chepmnyecknx agep CHMTarT:
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1) HYKITOHbI ABUXYTCA HE3aBUCUMO APYr OT Apyra B yCpeAHEHO LeHTparbHO-
CUMMMETPUYHOM rnone

2) HYKMOHbI B3aMOLENCTBYIOT APYr C APYroM SAepHbIMU CUITaMn NapHOro Xxapakrepa
3) HYKIOHbI HE B3aMOLENCTBYHOT APYr C OpPYrom

4) KaXgbln HYKINOH co3gaeT cBoe none

11. Agpa ¢ NONHOCTLIO 3anOfIHEHHbIMM 06004YKaMK, Y KOTOPbIX YNCIO NPOTOHOB Z NNK
HenTpoHoB N paBHO ogHOMy uuncen: 2, 8, 20, 28, 50, 82, 126, sensatoTca Hanbonee
YCTONYMBbLIMM U Ha3bIBaAKOTCSH

1) marnyeckummn

2) BonwebHbIMK

3) ctabunbHbIMK

4) cTpaHHbIMK

12. B mogenun ®epmu-rasa 94p0 NpeacTaBndaoT Kak

1) HYKNOHbI B figpe npeacTaBnsioT BbIPpOXAeHHbIN DepMu-ras;

2) NPOTOHbI B 94pe NpeAcTaBnsatoT BbIpOXAeHHbIn Pepmun-ras;

3) HENTPOHbLI B 9ape NPEeACTaBMSAT BbIPOXAEHHbIN Pepmu-ras;

4) HYKNOHbI B 5Ape NpeacTaBnsaioT CUITbHO-B3anmMoaencTeyowmn depmn-ras;

13. B cnekTpax Bo36yXAEHHbIX COCTOSIHUI ChepUYECKMX 9a0ep OTCYTCTBYIOT

1) BpawaTesnibHble COCTOAHUA

2) konebaTtenbHble COCTOSAHUSA

3) nonspu3aumoHHble BO30YXaeHUN

4) ogHO4YaCTUYHblE BO3OYXOeHUs

14. CBA3aHHOE COCTOSIHME HENTPOHA U NPOTOHA Ha3blBaeTCs:

1) nenTpoH

2) HENTPUHO

3) NO3NTPOH

4) HYKITOH

15. QHepreTnyeckas LWenb B CNEKTpe BO30YXOEHHbIX COCTOSAHUA YETHO-YETHLIX S4ep C
TOYKW 3pEHUSI CBEPXTEKYYen Mogenu sapa cBs3aHa C:

1) aHeprmnemn cBA3M KynepoBCKOW NMapbl ABYX HYKITOHOB B sigpe

2) TeM, YTO NMPOTOHbI flexaT HUXe ypoBHA Pepmun

3) TeM, YTO HEMNTPOHbI 3aHMMAIOT YPOBHUN HMXKE YPOBHA Pepmun

4) OTCYTCTBMEM CBEPXTEKYUYNX KOpPEenaunn

1) TectoBble 3agaHusa 6e3 Bbibopa OTBETOB

Teopus nepeHoca nanyveHui

1. Hanpasnstowwun sektop Q 06bIYHO BbipaxatoT B chepnyeckon cucteme KoopauHar.
Cuntaa atm KoopauHaTbl 3aJaHHbIMW, Bbipa3uTb () B [OeKapTOBOM CUCTEME W
uunuHgpudeckon cuctemax koopanHat. OteeT Q = sinB cosy: i + sin Bsiny- j + cosO
- k.

2. TlycTb B 3aJaHHOM TOYKE MPOCTPAHCTBA r yrroBasi MSOTHOCTb MOTOKa YacTul
N30TpomnHa, T.e. onucbiBaeTcs BbipaxeHuem ¢(r ,Q) = F(r1) / 41r. Onpegenutb: a)
NNOTHOCTb MOTOKA B MONOXUTENbHYK nonycdepy HanpasneHun (Bnepen); 6)
NPOEeKUUIo YrnoBon MIIOTHOCTU TOKa Ha HarnpasreHwe, 3afjaBaemoe eaVHUYHbIM
BEKTOPOM K; B) MHTErpanbHyto NAOTHOCTbL Toka.  OteeT a) @+( ri1) = F( r1)/2;6) (,
YO, )4 kJd D rQ=FrQks)O0.

3. HanTtun yrnoByto NfIOTHOCTb NOTOKA YacTuL, B MPOU3BOSIbHON TOYKE Hag NIIOCKNM
N30TPOMHbIM UCTOYHUKOM, UCMYCKaoLWMM V 4acT./(CM2 “C). OTBeT:
v/(41TH),u>0;0,u<0

4. W30TpOnHbIN NOBEPXHOCTHBLIA MCTOYHUK, UCMyCKaOLWKMI V YacT./(CM2 -C), paBHOMEPHO
NOKpbIBaET NMOBEPXHOCTbL nosiycdepsl pagnycom R. lNpeanonaras oTcyTcTeme
NOrfoLweHnst BHYTpU cdepbl, HaUTK MNAIOTHOCTM NOTOKA M TOKa YacTul, B LEeHTpe
chepbl. OTBeT @ =V/2; J = V/4.
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5. To4euHbI U30TPOMHbLIN UCTOYHUK Y-M3nydeHust, ucnyckawowmin 3,7-10"° yactuu/c,
Haxo4uMTCs B HEMOrMoLaoLWen n Hepacceusatowlen cpeae Ha pacctosiHum 100 cm ot
obnyyaemoro obpasua 13 anommHua ob6bemom 0,1 cm3 . OnpegenuTb ceveHne
HEKOrepeHTHOro paccesiHnsa (OTOHOB Ha 3MeKTPOHax, ecnn B eAVHULY BPEMEHN B
obpasLe pacceusaetcs 1,5:10* dpotoHoB. OTBeT 0,65 10-2*cm?2.

6. Onpegenntb MakcMmasnbHO BO3MOXHYIO 9HEPIUIO POTOHOB NOCHEe KOMMTOHOBCKOIO
pacceaHus Ha yron 6 = 180°.  OteeT Emax = 0,255 M3B.

7. PaccuyutaTtb NOfMHOE MUKPOCKOMUYECKoe ceYeHne B3anMogencTBms ramma-
nanydvexus ana atunosoro cnnpta C2H50H, umetowero nnotHocTb 0,79 r/em3 |, ong
aHeprun 0,08 MaB. OtseT 0,139 cm™’

8. BbluncnuTb CTENEHb aHN30TPONUM YINOBOro pacnpeaeneHnss OTOHOB Npu
KOMMTOHOBCKOM pacCesHuun Ans HavarnbHbIX aHeprumn, pasHbix 0,01; 0,1 1 10,0 MaB,
MOHMMas Nof 3TUM OTHOLLIEHWE BEPOATHOCTEN pacceaHns Ha yribl 6, pasHble 00 1
180°. Ortset 1,24; 2,02; 83,0.

9. HanTtu cBA3b Mexay yrnamu ynpyroro paccesHust HeMTPOHOB Ha aape Bogopoaa B
nabopaTtopHou cucteme KoopauHat Bs 1 B cucteme LeHTpa uHepumm 6c.  OTBeT
cos 6s = cos 6c¢/2.

10.TMycTb HEMTPOH UCNbITLIBAET HEYMNPYrOe pacCcesHne Ha NePBOM YPOBHE BO3OYXaeHMS
%Fe (Q = -0,845 MaB). OnpegennTb: a) Npu Kako MUHMMaIbHOW HavanbHOW
9HEepPrum BO3MOXHO 3TO paccesaHne; 6) Npu Kakom MUHMMAarbHON HayarbHOW SHEPrun
BO3MOXHO paccesaHune Ha yribl 6S, paBHble 45° 1 90° . OtBeT a) 0,860 M3aB; 6)
0,8602 MaB; 0,8603 MaB.

11.MokaxuTe, YTO CpeaHmne NOTepPU SHEPTrMM NPU N30TPOMHOM YNPYromM paccesHum Ha
anpe maccon A paBHbl AE = 2E;A/(A+1)°

12.TMonyyunTb pelleHne ypaBHEHNS anemeHTapHon Teopun auddysnmn B 6eCKoHeYHOoM
OAHOPOAHOM Cpeae Anst TOYEYHOTO U NIOCKOTo U30TPOMHbBIX UCTOYHUKOB €ANMHNYHOM

mowiHocTn. OtBeT @lr) = ri;'{p: ?, pllz]) = :leL exp(—lz]/L .

13.B npubnmxeHun anemeHTapHom Teopun AMPAY3UN HaANTU KPUTUYECKUIA pasmep
wapa u3 23%U. CumTatb, YTO HEWTPOHbI, poXdaoLwWwmecs Npu AefNeHnn, UMerT oaHY
9Heprulo, Kotopas He uaMeHdaeTcs B npouecce anddysun. MNpu pacyetax NpUHATb

>2=0,357 cm-1; £s ==0,393 cm'; ;= 0,193 cm'; v =2,46. OTBeT 6,52 cM™m;

14.TMonyynTb pelleHne ypaBHEHNSA BO3pacTa ANns NiI0oCKOro MOHO3HEPreTU4Yeckoro
NCTOYHMKA € ANHNYHOW NOBEPXHOCTHOM MOLLHOCTU B 6€CKOHEYHOW OAHOPOLHOM
cpege. OrtBeTt

D) 1 ( z:)
zZ,T) = ——exp| ——
qi. VI Hp 4T

15. KonnnummnpoBaHHbI Ny4ok (0OTOHOB HOpMarbHO NagaeT Ha NnoslybeckoHEeYHYo
cpeny, B KOTOPOW U3NyYeHUe UCNbITbIBAET N30TPOMHOE paccesHne 6e3 nsmMeHeHus
9Heprun. B npmbnmxeHnn ogHOKPaTHOroO paccesiHus onpeaenuTb 3aBUCMMOCTb
obpaTHOro BbIXxo4a U3nyyYyeHust OT paccTosHUSA r 40 TOYKM NaAeHnsa N3nyyvyeHust Ha
cpeay npw ycnosuu, 4to r>> 1/u.  OTBeT f(r) exp(-Zr).

ApepHble mogenn
1) KakoBa 6bina 6b1 BeniMunMHa oTHoweHusa Z/A ansa sapa, ecnu
Obl He AencTBOBan NpuMHUMnN 3anpeta Naynu?

B aTOM crniyyae Bce HYKIOHbI pacnonaranucb 661 Ha CaMOM HU3LLEM SHEPreTUYECKOM
YPOBHE, a TaK Kak Mexay NpoTOHaMn AEeNCTBYIOT CUMbl KYNTOHOBCKOIO OTTankuBaHus, TO
anpy 66110 6bl 3HEpreTMYeckn BbIrOAHO COCTOATb U3 OOHUX HEMTPOHOB. CneaoBaTenbHO,
BbINonHAnock 6bl ycnosme Z/A = 0.
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2) NokasaTb Ha npumepe aapa “N, 4To aToMHOe AQPO He MOXEeT COCTOATbL U3
NPOTOHOB U 3/IeKTPOHOB.

Ecnn agpo "N cocTouT M3 MPOTOHOB W 3MEKTPOHOB, TO OHO AOIMKHO coaepxaTb 14
NPOTOHOB M 7 3MEeKTPOHOB. Toraa nosiydaetcs NpaBUIibHbIN ANEeKTpUYeckun 3apsag +7e
3TOro sapa v nNpubnuanTernbHO BOCMPOM3BOAUTCA ero macca. [MoCKOmnbKy M NPOTOHbI, U

9NeKTPOHbI MMeloT nonyuensii cnvH (1/2), To sApPO OKasbiBaeTCst COCTOSLMM U3
HeyeTHoro (21) uucna depmmnoHoB. [lpaBuna KBaAHTOBO-MEXAHWYECKOTO CHOXEHUs
BEKTOPOB MOMEHTOB KONMMYECTBa ABMXEHUSA B 9TOM Crlydae JONycKalT NULb nonyuenbin

pe3ynbTUPYLWKUIA CNMH 3Toro agpa. Ha camom pgene cnuH sgpa '“NpaseH 1, 4Tto
HEeCoOBMEeCTMMO c MPOTOH-3NEKTPOHHOM Mozernblo anpa.

3) NMokasaTb, 4YTO U3 onpeaenieHHON YeTHOCTU BONMHOBOM (pYHKLMU CUCTEMbI YacTUL,
(Hanpumep, sapa) cnegyeT paBeHCTBO HYNIO €€ 3NeKTPUYeCKOro AMNonbLHOro
MOMeHTA.

3anuwem BblpaXeHne ana a3riekTpn4eckKoro AnnosyibHoro MOMeHTa CUCTeMbl Z
OANHaKOBbIX YaCTuU, HagenNeHHbIX 3rnemMeHTapHbIM 3apAaAaom e:

Ezj';p(;)dv:Ze'[;‘\P(f)r dv. 30ecb  MCMOMb3oBaHO  TO, “'TO,O(;)zze‘\P(;)r'an

- - 12
onpeaeneHHon 4eTtHocTM W (r) PYHKLMS “P(r)‘ BCcerga 4YeTHa W noAblHTerpanbHas

byHKUMS Bcerga HeveTHa, YTO U MPUBOAMUT K PaBEHCTBY HYMKO WHTErpana, a 3HauuT u
3MeKTPMUYECKOro AUMONbHOrO MOMEHTA.

4) [lokasaTb, 4YTO AN OQ/HOPOAHON chepuveCcKM CUMMETPUYHON CUCTEMbI 3apsAaoB
(Hanpumep, chepuyeckn CUMMETPUYHOTO iapa) COGCTBEHHbIN (BHYTPEHHUN)
3NeKTPUYECKMM KBaapynosibHbIA MOMEHT O, =0

0,=to =1 [G22=r)p(rav= ! [ Geos* 0-1)p(r)av,
e e e
raoe p(r) - NNOTHOCTb ANEKTPUYECKOro 3apsiga CUCTEMBI.

B cuny C(bepl/l‘-leCKOIz CUMMETPUN NCMNOJIb3YyEM BTOpOIZ BapunaHT 3TONo0 COOTHOLLUEHWA,

3anncaHHbIn B cpepnyeckon cucteme koopauHat (r,0, ) :
Rr2rm

R Vs 2z

0, 1 1] 7 (308’ 0—1)p(r)rdr-sin 0d0-dp = = [ p(r)-rdr[(Bcos® 0-1)sin0d0 | dop
€ 000 € 0 0 0

34ecb UCNOMb30BaHO TO, YTO dv =r’dr-sin@d@-dp, v NS cPepuydeckn CUMMETPUYHBIX

cucteM p(r)= p(r), T.e. He 3aBUCUT OT yrmoB 6 U  ¢. YunTbiBasi, YTO
J. (3cos’@—1)sinfdO =0, npuxogmm K AoKasaTenbCTBY yTBEpXXAeHus,
0

CCOPMYNMPOBAHHOIO B YCNOBUM 3a4a4u.

5) OI'IMpaﬂCb Ha ccbepvmecxylo OA4HOYaCTUYHYHO MoAelb obonouyek co cnapuBaHuem,
npeackKkas3atb CNIMH U YeTHOCTb OCHOBHOIO COCTOAHUA A4pa 1213Na .

B 0CHOBHOM COCTOSIHMM paccMaTpuBaeMoro siapa NOMHOCTBIO 3aMONHEHbl TPU HUXHME
nogo6onoyku ls,,,1p,, u 1p,,. DTV TpKn 3anonHeHHbIE No4060N0YKM 06pa3yoT ABaxabl

Marmyeckuii kop 'O co CMMHOM-4eTHOCTbI0 0" . OcTanbHble HYKMOHbI siapa ;; Na (3
NPOTOHa 1 4 HeTPOHa) B OCHOBHOM COCTOSIHUM HaxoaaTcs Ha nogobonouke 1d;,,, npuyem
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BCE OHW, KPOME OAHOro NPOTOHA, CMapeHbl, T.€. CBA3aHbl B Nape CO CMUH-YeTHOCTbI0 0.
Takum o6pa3om, pe3ynbTupyoLLMe CMNH-YETHOCTb siapa |, Na B OCHOBHOM COCTOSIHUM

onpeaensitoTCs CMMHOM U YETHOCTBIO €AMHCTBEHHOIO HECMAapPEHHOro NPOTOHa B COCTOSAHUM
1d,,, . CnepoBaTenbHO, UCKOMbIE CMIH-YETHOCTb SApa Na paBHbl 5/2°.

6) MpeackasaTb CNUHbLI U YETHOCTU OCHOBHbIX COCTOAHWUI fidep K U , Ca.

I'IepBoe N3 3TNX Aaep B OCHOBHOM COCTOAHUN COAEPXUT NPOTOHHYHO AbIPKY B ABaXXAbl

mMarmyeckom kope . Ca . MockonbKy aTa Aplpka B nogobonoyke 1d,,, Toy sapa , K B

OCHOBHOM cocTosiHun J” =3/2".Y agpa ,/Ca B OCHOBHOM COCTOSIHUM UMEETCS HEUTPOH B
nopgo6Gonouke 1f,,, Hag ABaXabl Marnyeckum kopom 5 Ca . Moatomy y siapa ,,Ca B

OCHOBHOM COCTOSIHUK J© =7/2. 3KCI'Iepl/IMeHT noareepXxgaetT 3TU rnpeacka3aHnA.

7) OnpepnenuTtb U3 cchepuyeckom ogHOHaCTUYHOU Moaenun 060104eK CMNuH,
YEeTHOCTb U 3NeKTPUYECKUN KBagpynosibHbI MOMEHT OCHOBHOIO COCTOSIHUS
AeWTpoHa (aapa $H ).

B OCHOBHOM COCTOSIHUM AeNTpOHa B pamKax paccMaTpvMBaeMOW MOAENN HEWTPOH U
MPOTOH HaxoAsTCs Ha Hu3wewn obornoyke ls,,, T.e. UMEIOT HyneBble oOpbuTanbHble

MOMEHTbI [, =/, =0. lNoNHbIN MOMEHT KONMUYECTBa ABWXEHUS AeWTpoHa (ero CnuH) ¢

y4yeToMm CMVHOB HYKIOHOB s, =5, =1/2 n paértcsa BblpaXXeHWeM:
I T -
J=1+l +s +5 =0+0+—+—=0 nnn 1.
¥ V4 n P 2 2
UETHOCTb [pOenTpoHa C Y4E€TOM COOCTBEHHOW (BHYTPEHHEW) YETHOCTU HYKITOHOB

p, =P, =+1 ONpefenseTcs BbipaXKeHNEeM: P=p,-p, (=DM = (FD)EFD(=D =+
Takum obpasoM, npeackasbiBaemble Mogernbi 06onovek CMMH U YEeTHOCTb OeWTpoHa B

OCHOBHOM COCTOSIHUM 0 Mnn 17. DKCNepuMeHT JaéT BTOPOE M3 3TUX 3HAYEHUN.
ONEeKTPUYECKNn KBaapynorbHbIM MOMEHT O, AeATpoHa B cdhepuydeckon mogenu obonovek

HyJ'IeBOIZ, TaK KaK HYKITOHbI D,eIZTDOHa HaxogATCA B Cd)epVI‘-IeCKVI CMMMETPUYHHOM 1S1/2
COCTOAHUMN.

8) Haintu cpeaHee pacctosiHMe Mmexay HyKIoHamMu B sape.
Mcnonb3yem amnmpuyeckoe COOTHOLLEHWE AN paanyca sapa: R=r7,A4" =(1,0+1,1)4"
dwm.

) 4 . y V.4
O6bém sgpa Vv, 2572'7”0314. O6bEéM, NPUXOAALLMIACA Ha OOWH HYKIOH, :j’ 2372'1"03. OnvHa

CTOPOHbI kyba Takoro o6bEmMa d, 1 ecTb cpefHee pacCTosiHME Mexay HyKIoHaMu B siape.

4 1/3 4
meem d,, =(§7zr;j z(1,0+1,1)(§3,14)”3 ~1,7 Om.

9) MNpeackasaTtb, onMpasicb Ha OAHOYACTUYHYO MoAerlb 0605104€eK, CNUHbI U
YETHOCTU HM3KONEeXalMUX BO36YKAEHHbIX COCTOSHUIA aapa ;O .

Y agpa ;O B OCHOBHOM COCTOSIHUM 3anofiHeHbl nogobornovku s, ,,1p,, , U UMeeTcs oauH
HecnapeHHbIN HENTPOH BO BHELLHeN 1p,, -nogobornoyke. Huskonexatuve Bo30yxAEHHbIE
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COCTOSIHUSA NOJSTy4aKTCA NepemMeLLeHneM HecnapeHHOro HeMTpoHa B criegyroLyo (1d2s)
060ro4Ky Ha 0JHOYaCTUYHbIE YPOBHU 1d,,,2s,,, U 1d,), .

CoOTBETCTBEHHO BO36Y)XAEHHbIE COCTOSIHMS ByayT umeTe J” =5/2%,1/2",3/2". Opyras

BETBb HU3KONEeXaLnx COCTOAHNM ByAeT BO3HMKaTbL Npu NepeMeLLeHn OAHOro 13
HEMTPOHOB HU3KONEeXaLLMX 3anofNHeHHbIX nogobonoyek 1s,,, n 1p,,, B nogobonoyky 1p,,

C 3aMblkaHneM aTon nogobonoykn. CooTBeTCTBYIOLNE BO3OYKOEHHbIE COCTOSAHMSA OyayT
onpefensATbCs XapakTepucTMKaMm HEMTPOHHBLIX AbIPOK B nogobonoykax ls,, v 1p,,, T.e.

ByayT UMeTb XapakTtepuctukm J* =1/2" n 3/2".

10) OnpeAenuTbL U30CMUH OCHOBHOTO COCTOSIHUA apep 'C n || Al.
M3ocnnH [ ,0CHOBHOTO  COCTOSIHUSI ~ siApa  OMNpeaensieTcs M3 COOTHOLLUEHWS:

7 — -
I, =|I,|=|=———|, roe — I,npoeKuns 130CNMHOBOTO BEKTOPa AApa Ha OfHY M3 oceil

(B J@HHOM cryyae 3-10) TPeXMEPHOro eBKMUIOBOro 3apsii0BOro NPOCTPaHcTea, a Zun N —
yucrna nPOTOHOB WM  HEWTpoHoB Aapa. OTcioga ana  sagep PC(Z=N=6)u

*Al(Z =13,N =14) nony4aem:

1("0)=[4 =0 10(27Al)=‘

13-14] 1
5

MK-5
CnocobeH ocyLLeCTBNATbL KOHTPOSb, OpraHM3aumio U nnaHpoBaHne 6esonacHom
aKcnnyaTauum Tenno- n anekTpoobopyaoBaHud, Tpybonposoaos, naporeHepaTopos ASC,
a Takke OCHOBHbIX OOHAOB peakTopHoro otaeneHuns ASC

Mepuon okoH4YaHUA chopMUpoOBaHUA KOMMNETEeHUUU: 4 cemecTp

Oucumnnuudbl (moaynu) (6nok 1 Bnok: 5000)

B1.B.10 uHamMmuka XXnakocTtm 1 rasa 2 cemecTp

51.B.04 TennomaccoobmeH B aHepreTuyeckom obopyaoBaHum 4 cemecTp
61.B.11 Tepmorugpasnmyeckue npouecchbl B sAepHbIX YCTpoUCTBax 4 ceMecTp
51.B.11 Tepmorngpasnuyeckme npoLecchl B SAEPHbIX YCTPOUCTBaX 4 cemecTp

Oucumnnudsl (moaynun) (bnok 1 AucumnivHbl No BbIOOPY

51.B.4B.01.01 AgepHas anekTpoHuka 2 cemecTp
51.B.[0B.02.02 3SkcnepuMeHTanbHble MeToAbl SAePHON (PU3MKM 3 cemecTp
51.B.0B.04.02 ®unsnyecknin npakTMKym no ssAepHON INEKTPOHMKE

n 0o3MMeTpun 4 cemecTp
51.B.03 TonnmBHbIN LUMKN 4 cemecTp

Oucumnnunbl (Mogynu) (bnok: 6000. B2.MMpakTuka)

.B.03(IM) NpounsBoacTBeHHas npakT1ka rno nostyYyeHunto

npodeccuoHarnbHbIX YMEHUI 1 ONbiTa NPOGECCUOHANbHON AEATENbHOCTI

(B TOM 4ncne TexHomnornyeckas npakTuka) 3 cemecTp

ﬂepequb 3agaHuKn ons npoBepKu Cd)OpMMpOBaHHOCTM KOMneTeHUun:
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1) TecToBble 3agaHna ¢ BbIGOPOM OTBETOB

[nHamMmunka XnaKkocTn un rasa
1. UT0 HasbIBaAlOT rmapaBinkon?

1) HayKy, KOTOpasa u3y4yaeT paBHOBecue U ABUXKEHUEe XNAKOCTEeN;
2) HayKy, KoTopasi udy4yaeT OBWKEHNE BOAHbIX MOTOKOB;

3) HayKy, KOTopasa U3y4yaeT NOSIOKEHNE XMOKOCTEN B NPOCTPAHCTBE;
4) HayKy, KOTOpas U3y4yaeT B3aMMoLeNCTBUE BOAHbLIX MOTOKOB.

2. Kakoe (bl/ISVI‘-IeCKOG BELLECTBO Ha3blBAETCS XNOKOCTbIO?

1) KoTOpoe cnocobHO 3anonHATL BCE CBOOOAHOE NPOCTPAHCTRO;

2) KOTOPOE MOXET BUAOM3MEHSTb CBON OOBEM;

3) KoTopoe BuAou3MeHsieT (popMy B pe3ynbTaTe BO3AeUCTBUSA CUN;
4) cnocobHoe K TeKy4ecTu.

3. YKaxuTe pasHOBUAHOCTb XUAKOW cybCcTaHUMn, He aBnsatoLencs rasoobpasHoun.

1) XXnakunn asor;
2) BOOOpPOA;

3) pTyTh;

4) kncnopog.

4. Y10 Takoe naeanbHas XXMOKoCcTb?

1) npurogHas K NpUMeHeHuIo;

2) 6e3 BHYTPEHHEro TPeHus;

3) cnocobHas K cxaTuio;

4) KoTOpasi CyLEeCTBYET UCKMIOYUTENBHO B pSAe YCITOBUM.

5. Kakon mMoxeT ObiTb BHELLHSS CUMa, BO3AENCTBYIOLLAA HA XUAKYI0 CybCTaHUn?

1) nHepumanbHas, NOBEPXHOCTHaS;
2) NOBEPXHOCTHas, BHYTPEHHSAS;

3) TAroTeHNN, faBnNeHUs;

4) maccoBasi, NOBepPXHOCTHas.

6. [ante onpeneneHne NOHATUIO CKMMAEMOCTU AN XUOKNX CyOCTaHLUMNA.

1) BugonsmeHeHne opMbl B pesynbTate AeNCTBUS LaBrEHUS;

2) conpoTuBreHe BO3OENCTBUIO AaBreHus, 6e3 BuaonsmeHeHnsa oopmel;
3) nuameHeHne o6 LEMa B pe3ynbTaTe 4EeNCTBUSA AaBNEHUS;

4) conpoTUBNEHNe BO3LENCTBUIO AaBMEHUS C BUAOM3MEHEHNEM (POPMBI.

7. Kakon koathpuLMeHT xapakTepmusyeT CKMMaeMOCTb Xnakon cybctaHummn?

1) 06 BLEMHOro cxaTus;
2) Dxoyns;

3) TemnepaTypHbIN;

4) Bo3pacTaHus.

8. UT0 He xapakTepusyeT BA3KOCTb XNOKON cyGcTaHUMmn?

1) ctaTnyecknm KoachdrUneHT BA3KOCTH;
2) KNHEMATNYECKN BA3KOCTHbBIN KOIMMDULMEHT;
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3) OMHaMUYEeCKUN KO PULIMEHT BA3KOCTY;
4) rpagyc JHrnepa.

9. Kakon 13 nepeymncrneHHbIX NPpOoLECCOB HE XapaKTepPEH AS1s1 OKUCNEHUS XXUOKOCTEN?

1) BbiNageHne ocaaka B BUAE CMOSbI;

2) U3BMEHEHME LBEeTa XMOKon cybcTaHuuu;
3) yBenuyeHne BA3KOCTHU;

4) BbinageHne ocagka B BUAe Lunaka.

10.0 4ém roBopuT BTOPOE NPaBUIIO O CBONCTBAXxX rmapoCcTaTUYECKOro AaBneHna?

1) 06 OTCYTCTBMN NU3MEHEHUN, HE3aBUCUMO OT HanpaBleHUs;

2) 0 NOCTOSHCTBE M NeprneHanKyNApPHOMY pacrnonoXeHN0 OTHOCUTENBHO CTEHOK
pes3epByapa;

3) 06 M3MEHEHUN, B 3aBUCMMOCTM OT MECTOPACIONOXEHWS;

4) 06 oTCYyTCTBUN U3MEHEHNIN B TOPU3OHTAITbHOM MIOCKOCTMW.

11.HasBaHue o6bEMa XMAOKOCTU, NpoTEKaloLEn 3a eaUHULY BPEMEHN Yepes XUBoe
cevyeHne —

1) pacxoa noToKa;

2) 06bEMHOE TeyeHue;
3) 6bICTpOTa NOTOKA;
4) CKOPOCTb TEYEHUS.

12.0npegeneHne OTHOLEHNA pacxoda Xnakon cybcTaHuumn K niowazan KXMBoro
ceyeHus —

1) cpegHuI pacxoa TeKyLEero noToka;
2) HanbonbLuas BbICTpoTa TEYEHUS;
3) cpenHsan GbICTPOTA NOTOKA;

4) HaMMEeHbLLMI pacxo Te4eHuUs.

13.4710 Ha3bIBaOT rMapaBIMyeCckMm conpoTUBNEHNEM?

1) conpoTnBneHune xmnakon cybctaHummn Kk gegopmaymm oopMbl COOCTBEHHOMO pycna;

2) conpoTnBMEHME, KOTOPOE NPENATCTBYET NPOXOXAEHMUIO XUAKOW CybCcTaHumm;

3) conpoTMBneHne, xapakTepuayroLeecs nageHnemM CKOpOCTU ABMXKEHMUS XKUAKOM
cybcTtaHuum yepes TpybonpoBos;

4) conpoTuBneHne Tpybonposoaa, CONpoBOXAaeMoe IHepreTU4eCKMMM NoTepsiMm
Xnakom cyocraHumn.

14.Ha30BUTE UCTOYHUK SHEPTrETUYECKMX NOTEPb ABMKYLLIENCS XMUOKOW cybcTaHumnn.

1) 00BEM;

2) pacxoa Xnakom cybctaHumm;

3) BA3KOCTD;

4) nepeHanpaBrieHne Xugkon cybcraHuuu.

15.4em xapaktepeH TypOyneHTHbIN PEXUM OBWKEHNS XNOKOW cybcTaHummn?

1) NOCNONHBLIM ABMXKEHUEM HaCTUL, XXNOKOW cybcTaHuuu;

2) 6ecnopsgoYHbIM M OAHOBPEMEHHO MOCITOMHBLIM OBUXEHUEM YaCTULL KNOKON
cybecTaHuuu;

3) 6eccucTeMHbIM ABUXEHUEM YacTuUL, XKUAKOCTU BHYTPU TpybGonpoBoaa;
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4) NOCMNOVHbIM OBWXEHMEM YacTuL, XUAKON CyGCTaHUUN UCKMIOYUTENBHO B LIeHTpanbHOW
YyacTtu Tpybonposoaa.

Tepmorngpasnmyeckme npoLecchl B SAEPHbIX YCTPOMUCTBAxX
1. UT0 HasbIBaAlOT rmapaBinkon?

1) HayKy, KOTOpasa u3y4yaeT paBHOBecue U ABUXKEHUEe XNAKOCTEeN;
2) HayKy, KoTopasi udy4yaeT OBWKEHNE BOAHbIX MOTOKOB;

3) HayKy, KOTopasa U3y4yaeT NOSIOKEHNE XMOKOCTEN B NPOCTPAHCTBE;
4) HayKy, KOTOpas U3y4yaeT B3aMMoLeNCTBUE BOAHbLIX MOTOKOB.

2. Kakoe (bl/ISVI‘-IeCKOG BELLECTBO Ha3blBAETCS XNOKOCTbIO?

1) KoTOpoe cnocobHO 3anonHATL BCE CBOOOAHOE NPOCTPAHCTRO;

2) KOTOPOE MOXET BUAOM3MEHSTb CBON OOBEM;

3) KoTopoe BuAou3MeHsieT (popMy B pe3ynbTaTe BO3AeUCTBUSA CUN;
4) cnocobHoe K TeKy4ecTu.

3. YKaxuTe pasHOBUAHOCTb XUAKOW cybCcTaHUMn, He aBnsatoLencs rasoobpasHoun.

1) XXnakunn asor;
2) BOOOpPOA;

3) pTyTh;

4) kncnopog.

4. Y10 Takoe naeanbHas XXMOKoCcTb?

1) npurogHas K NpUMeHeHuIo;

2) 6e3 BHYTPEHHEro TPeHus;

3) cnocobHas K cxaTuio;

4) KoTOpasi CyLEeCTBYET UCKMIOYUTENBHO B pSAe YCITOBUM.

5. Kakon mMoxeT ObiTb BHELLHSS CUMa, BO3AENCTBYIOLLAA HA XUAKYI0 CybCTaHUn?

1) nHepumanbHas, NOBEPXHOCTHaS;
2) NOBEPXHOCTHas, BHYTPEHHSAS;

3) TAroTeHNN, faBnNeHUs;

4) maccoBasi, NOBepPXHOCTHas.

6. [ante onpeneneHne NOHATUIO CKMMAEMOCTU AN XUOKNX CyOCTaHLUMNA.

1) BugonsmeHeHne opMbl B pesynbTate AeNCTBUS LaBrEHUS;

2) conpoTuBreHe BO3OENCTBUIO AaBreHus, 6e3 BuaonsmeHeHnsa oopmel;
3) nuameHeHne o6 LEMa B pe3ynbTaTe 4EeNCTBUSA AaBNEHUS;

4) conpoTUBNEHNe BO3LENCTBUIO AaBMEHUS C BUAOM3MEHEHNEM (POPMBI.

7. Kakon koathpuLMeHT xapakTepmusyeT CKMMaeMOCTb Xnakon cybctaHummn?

1) 06 BLEMHOro cxaTus;
2) Dxoyns;

3) TemnepaTypHbIN;

4) Bo3pacTaHus.

8. UT0 He xapakTepusyeT BA3KOCTb XNOKON cyGcTaHUMmn?

1) ctaTnyecknm KoachdrUneHT BA3KOCTH;
2) KNHEMATNYECKN BA3KOCTHbBIN KOIMMDULMEHT;
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3) OMHaMUYEeCKUN KO PULIMEHT BA3KOCTY;
4) rpagyc JHrnepa.

9. Kakon 13 nepeymncrneHHbIX NPpOoLECCOB HE XapaKTepPEH AS1s1 OKUCNEHUS XXUOKOCTEN?

1) BbiNageHne ocaaka B BUAE CMOSbI;

2) U3BMEHEHME LBEeTa XMOKon cybcTaHuuu;
3) yBenuyeHne BA3KOCTHU;

4) BbinageHne ocagka B BUAe Lunaka.

10.0 4ém roBopuT BTOPOE NPaBUIIO O CBONCTBAXxX rmapoCcTaTUYECKOro AaBneHna?

1) 06 OTCYTCTBMN NU3MEHEHUN, HE3aBUCUMO OT HanpaBleHUs;

2) 0 NOCTOSHCTBE M NeprneHanKyNApPHOMY pacrnonoXeHN0 OTHOCUTENBHO CTEHOK
pes3epByapa;

3) 06 M3MEHEHUN, B 3aBUCMMOCTM OT MECTOPACIONOXEHWS;

4) 06 oTCYyTCTBUN U3MEHEHNIN B TOPU3OHTAITbHOM MIOCKOCTMW.

11.HasBaHue o6bEMa XMAOKOCTU, NpoTEKaloLEn 3a eaUHULY BPEMEHN Yepes XUBoe
cevyeHne —

1) pacxoa noToKa;

2) 06bEMHOE TeyeHue;
3) 6bICTpOTa NOTOKA;
4) CKOPOCTb TEYEHUS.

12.0npegeneHne OTHOLEHNA pacxoda Xnakon cybcTaHuumn K niowazan KXMBoro
ceyeHus —

1) cpegHuI pacxoa TeKyLEero noToka;
2) HanbonbLuas BbICTpoTa TEYEHUS;
3) cpenHsan GbICTPOTA NOTOKA;

4) HaMMEeHbLLMI pacxo Te4eHuUs.

13.4710 Ha3bIBaOT rMapaBIMyeCckMm conpoTUBNEHNEM?

1) conpoTnBneHune xmnakon cybctaHummn Kk gegopmaymm oopMbl COOCTBEHHOMO pycna;

2) conpoTnBMEHME, KOTOPOE NPENATCTBYET NPOXOXAEHMUIO XUAKOW CybCcTaHumm;

3) conpoTMBneHne, xapakTepuayroLeecs nageHnemM CKOpOCTU ABMXKEHMUS XKUAKOM
cybcTtaHuum yepes TpybonpoBos;

4) conpoTuBneHne Tpybonposoaa, CONpoBOXAaeMoe IHepreTU4eCKMMM NoTepsiMm
Xnakom cyocraHumn.

14.Ha30BUTE UCTOYHUK SHEPTrETUYECKMX NOTEPb ABMKYLLIENCS XMUOKOW cybcTaHumnn.

1) 00BEM;

2) pacxoa Xnakom cybctaHumm;

3) BA3KOCTD;

4) nepeHanpaBrieHne Xugkon cybcraHuuu.

15.4em xapaktepeH TypOyneHTHbIN PEXUM OBWKEHNS XNOKOW cybcTaHummn?

1) NOCNONHBLIM ABMXKEHUEM HaCTUL, XXNOKOW cybcTaHuuu;

2) 6ecnopsgoYHbIM M OAHOBPEMEHHO MOCITOMHBLIM OBUXEHUEM YaCTULL KNOKON
cybecTaHuuu;

3) 6eccucTeMHbIM ABUXEHUEM YacTuUL, XKUAKOCTU BHYTPU TpybGonpoBoaa;
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4) NOCMNOVHbIM OBWXEHMEM YacTuL, XUAKON CyGCTaHUUN UCKMIOYUTENBHO B LIeHTpanbHOW
YyacTtu Tpybonposoaa.

TonnmMBHbBIN LMK
1. Tpo 4YTO roBOPUTCS: «OTKa3, BbIXO4 U3 CTPOSA OOHOr0 3f1IEMEHTA CUCTEMbI» ?
1. OTKa3 eANHUYHbIN
2. OTkas no obuien npuynHe
3. Cuctembl 6e3onacHoCcTH
4. Cnctema

2. [Mpo yTO roBopuTCS: «OTKa3 ABYX 1 Bonee cuctem, BO3HMKatoLWme BCreacTBme
OAHOMN U TOW Xe NPUYMHBI» ?
1. OTKa3 eanHNYHbIN
2. OTKa3 no o6Lwen npuinHe
3. Cuctembl 6e3onacHoOCTH
4. Cnctema

3. [po 4TO roBOpUTCA: «CUCTEMbI, NPeAHa3HaYeHHble AN BbINOSTHEHNA OYHKUUIA
©e3onacHocTu»?
1. OTKa3 eanHNYHbIN
2. OTkas no obdLien npuymHe
3. Cuctembl 6e3onacHoOCTH
4. Cncrtema

4. T1po YTO roBOPUTCS: «COBOKYMHOCTb 35IEMEHTOB, NpegHa3Ha4YeHHasn ons
BbIMOMHEHUS 3a4aHHbIX PYHKLMIA» ?
1. OTKa3 eanHNYHbIN
2. OTKa3s no obuien npuynHe
3. Cuctembl 6e3onacHoOCTM
4. Cucrema

5. Cucrtemsbl n anemeHTbl 06bekTa ATL, pasnnyatorcs:

. MO Ha3Ha4eHuo

. N0 BNUSAHWMIO Ha Be30nacHOCTb

. IO XapakTepy BbINOMAHAEMbIX UMW PYHKUNA Be3onacHOCTH
. BCe nepeyncrneHHoe

A OWON -

6. Cuctembl 1 anemeHTbl 6e3onacHocTn obbekTa ATL pasnuyatoTca no xapakrepy
BbIMOMNHAEMbIX MU (PYHKLMN Be30nacHOCTU 1 noapasfendaTcs Ha
1. nokanuaywoLiue; ynpasngtoLimne
2. 3aWmTHble; obecneunBaloLme; ynpaensamowmne
3. 3aWKUTHbIE; NoKanusyuwme; obecneymBarLlme; ynpasnsarowme
4. 3alNTHbIE; NOKanMayLmne; ynpasnsoLime

7. Tpwn oueHKe NpUrogHOCTM NNoLWwaakmM anga pasmelleHns obbekta ATL gomkHO BbiTb

pacCMOTPEHO:

1. BNnsaHne Ha o6bekT ATL, sBneHuin, npoueccoB n akTopoB NPUPOLAHOrO n
TEXHOMEHHOr0 NMPOUCXOXOEHWUS, XapaKTEPHbIX A9 palnoHa pasMeLLeHns nNnoLwaakm

2. BnnaHue ob6bekta ATL Ha gapyrme obbekTtbl ATLU, pasmewaemblie Ha
nrowanke, a Takke apyrue dakropbl, Bnuswwme Ha 6e30nacHOCTbL O6beKTa
ATLU, nrogen n okpyxaroLlyr cpeagy

3. BnuaHne obbekta ATL, Ha paboTHMKOB (MepcoHan), HaceneHwe u
OoKpyXxaroLyto cpeay
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4. BO3MOXHOCTb obecrneyeHuss 6e3onacHOro TPaHCMOPTUPOBAHUA SAEPHbLIX
MaTepuanos, pagnoakTuBHbix BelwlecTB n PAO Ha ob6bekte ATL, n 3a ero npeaensi

8. YTo momkHO 6bITb NPeaycMoTpeHo B npoekTe obbekTa ATLL?
1.  dwm3myeckas 3awmta obbekta ATL, sagepHbIx  MaTepuanos,
pagMOaKTMBHbIX BELLECTB N pagMOaKTUBHbLIX OTXO40B
2. cuctema yyeta U KOHTpONA a4epHbIX maTepuanos
3. cuctema yyeTa M KOHTPOSsi paguoOaKkTUBHbLIX BELLECTB M PafaMOaKTUBHbIX
0TX040B
4. BCe nepeymncrieHHoe

9. OTtkpbITbIn AT — 310

1. KOrga B KayecTBe OCHOBHOIO BOCMPOWU3BOASLLEro HyKNuaa MCnosib3yeTtcs
Th232

2. korga u3 o0OnyyYyeHHOro TOMMMBA W3BMEKaOT BOCMPOM3BOAALLUME U
Aenawmnecsa Hyknuabl ¢ Lenbko Bo3BpaTta Ux B 4epHbIN TOMMANBHBIA LUK

3. Korga obny4yeHHoe TOMNMMBO 6e3 M3BNEYEHUA BOCMNPOU3BOOALLUX U
aensawmxcsa HyknuaoB, Takmx kak Th, U m Pu, nocne npomexyTo4yHoOro
XpaHeHUs1 OTNpPaBNAKT Ha AONroBpeMeHHOoe XpaHeHue HenepepaboTaHHOro
ob6ry4yeHHoOro Tonnmea

4. Korga B Ka4decCTBe OCHOBHOIO BOCMpPOM3BOOALLEro Hyknnaa Ucnosrb3yeTcs
U238

10.3amkHyTBIN ATL, — 3TO

1. KOorga B KayecTBe OCHOBHOIO BOCMPOWU3BOASLIEro Hyknuaa MCnosib3yeTtcs
Th232

2. Kkorga u3 oGny4yeHHOro TonsiMBa MU3BrieKalT BOCMNpousBoasliMe U
Aenswmecs HYKnNuAbI € Lernbilo Bo3BpaTa UX B SAEPHbIA TOMJIMBHbINA LUK

3. Korga o6ny4eHHoe TOMNMBO 6€e3 u3BNeYeHUs BOCMPOU3BOOALMX U
Aensawmxca Hyknuaos, Takux kak Th, U n Pu, nocne npomexyToyHOro XpaHeHus
OTNPaBnslT Ha AONrOBPEMEHHOEe XpaHeHwe HenepepaboTaHHOro 065y4eHHOro
Tonnmea

4. xorga B Ka4yecTBe OCHOBHOMO BOCNpon3BoaALLEro HyKnnga WUCMNoJib3yeTcA
U238

11.Topun-ypaHosbin ATL— ato

1. Korga B KayecTBe OCHOBHOrO BOCNPOU3BOASALIEro HyKnuaa
ucnonbayetca Th232

2. korga wu3 OO6GNy4YeHHOro TOMMMBA M3BMieKalT BOCMNPOU3BOAALLME W
Aensawmecsa HyKnuapl ¢ Lenbio Bo3BpaTa UX B S4ePHbIA TOMMMBHbBIA LUK

3. korga obnyyeHHoe TOnNnMBO 6€3 un3BNEYEeHMs BOCMPOM3BOOALWNX U
Aenswmxca Hyknnaos, Takux kak Th, U n Pu, nocne npomMexXyTo4HOro XpaHeHusi
OTNpaBnsAT Ha LOMrOBPEMEHHOE XpaHeHue HenepepaboTaHHOro 06nyYeHHOro
Tonnuea

4. Korga B Ka4decCcTBe OCHOBHOIoO BOCMpou3BOAALLEero Hykrnnaa uncnosrb3yeTcA
U238

12.YpaH-nnytoHunesbin ATL— 31O
1. KOrga B KayecTBe OCHOBHOIO BOCMPOWU3BOASLLEro HyKNuaa MCnosib3yeTcs
Th232
2. Korga u3 O0OnyyYyeHHOro TOMMMBA W3BflEKalOT BOCMPOM3BOAALLUME U
Aenawmnecs HyKnuabl € Lenbtio Bo3BpaTta UX B A4epPHbIN TOMMUBHBIA LUK
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3. korga obnyyeHHoe TONnMBO 6€3 u3BNEYEHMs BOCMPOM3BOOALWNX U
Aensawmnxca Hyknuaos, Takux kak Th, U n Pu, nocne npomexyToyHOro xpaHeHus
OTNPaBNAT Ha [OONTOBPEMEHHOE XpaHeHue HenepepaboTaHHOro o6ny4YeHHOro
Tonnuea

4. Korga B KayecTBe OCHOBHOro BOCNpPOMU3BOAsILEro HykKnuaa
ucnonb3yetca U238

13.[Ansa ynpaBneHnsa TEXHONOrMYecKnmMm npoueccamm n o6opyaoBaHnMemM CUCTEM
obbekta ATL B 06beme, 060CHOBaHHOM B NPOEKTE, AOSMKHbI NpeaycMaTpmBaTbCA:
1. NYHKT (LWKMT) ynpaBneHns
2. MECTHbI€ MYHKTbI (LWKUTbI) ynpaBneHus
3. ynpasnstoLime cucteMbl HOpManbHON aKChnyaTaunm
4. BCe nepeymncrieHHoe

14. MOKC-Tonnmeo — 310

1. CMellaHHoe OKCcugHoe ypaH-nnyToHuesoe TOMNUBO,
npeaHasHayeHHoOe ANS UCNOSIb30BaHUS B peakTopax Ha ObICTPbIX HEMTPOHaX

2. CMellaHHOe OKCMOHOe YpaHoBOe TOMMMBO, MNpeaHasHavyeHHoe Ans
MCMNONb30BaHWs B peakTopax Ha BbICTPbIX HENTPOHaX

3. CMeLllaHHOe OKCuOHOe ypaH-NyToHMEeBOE TONMMBO, NpeHa3HavYeHHoe Ans
ncnonb3oBaHus B peaktopax BBOP

4. cMmellaHHOe OKcuaHoe nyTOHeBOe TOMMMBO, nNpefHasHavyeHHoe [Aris
MCMNONb30BaHWs B peakTopax Ha BbICTPbIX HENTPOHaX

15.PEMUKC-Tonnneo — ato

1. NHHOBaLUMOHHOE TONNMUBO AnsA peaktopoB BBIP, koTtopoe nonyyatoTt
M3 CMeCu pereHepupoBaHHOroO ypaHa M MNNYTOHUs, obpa3yllenca npu
nepepaboTke oTpaboTaBLIero sAepHOro Tonnuaea

2. NHHOBaUMOHHOEe TonnMBO Ans peaktopoB PBMK, koTopoe nony4atoT u3
CMEeCU pereHepupoBaHHOrO ypaHa WM MiyToHus, obpasylwencsa npu nepepadoTtke
OoTpaboTaBLUEro a4epHOro Tonnmea

3. NHHOBAUWOHHOE TOMNNNBO 4SS peakTopoB bH, koTopoe nony4atT U3 cmecu
pereHepMpoBaHHOrO ypaHa W NAyToHUSA, obpasylowencs npu nepepaboTke
oTpaboTaBLLero saepHoro Tonnea

4. VNHHOBaAUMOHHOE TONNMBO ANdA peaktopoB BBOP, koTopoe nony4yarT wm3
CMEeCU pereHepupoBaHHOIO ypaHa W Topud, obpasywuwencs npu nepepaboTke
OoTpaboTaBLUEro a4epHOro Tonnmea

1) TectoBble 3agaHna 6e3 Bbibopa OTBETOB

[nHamMmunka XnaKkocTn 1 rasa
1. Y710 Takoe cBOOOAHAsA UM eCTeCTBEHHAasA KOHBEKLUSA M 3a CYET Yero oHa
co3paeTtca?

Ecnn pagBwxeHne anemeHToB o0bObema cpeabl BbI3BAHO HalM4yneM B Hen
TemMnepaTypHbIX pa3HOCTeI7I, a, cnegoBatesyibHO, pa3HbIX NSIOTHOCTEN, TO Takast KOHBEKLMS
Ha3sblBaeTcsi cBoboaHon unm ectectBeHHon. OHa co3gaeTtcs 3a cyeT Toro, 4to bonee
XOoJogHble YacTuubl XNMOKOCTU Unn rasa, nMmermne 6OJ'IbLIJyPO NSOTHOCTb, NOA4 AEUCTBUEM
rpaBUTalmMOHHOIO nosAa 3emnu onyckaeTcAa BHU3Z, a bonee HarpeTtblie noa DencTBnem
apxmmep,oaoﬁl Cunbl NOAHMMAOTCA BBEPX

2. Yro BbIipaxaeT cobomn KoacpcuumeHT BA3KOCTU?
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KoadhpunumeHT BA3KOCTU BbipaXkaeT cobom cuny TpeHusl, MPUXOASLLYIOCS Ha eanHuLy
MOBEPXHOCTN CONPWUKOCHOBEHUS [ABYX XWUAKUX CIIOEB, «CKOMb3ALWMX» OPYr MO ApYyry npu
YCMOBUW, YTO Ha efuHULy [AONWHBbI HOpManu K MOBEPXHOCTU CKOPOCTb [ABUXEHUS
N3MeHsieTCa Ha eAuHULY

3. B yem cocTouT npouecc guccunauumn?

CyIJ.I,eCTBOBaHVIe npouecca guccunaumm cCoCctomT B TOM, YTO YHacCTb MeXaHN4eCcKomn
QHEeprmm ﬂ,BVI)KyLLl,GVICﬂ XMNOKOCTKU nepexoaut B TeEnJjioByrd W Bbl3bIBAET HarpebBaHwue
XUOKOCTMW.

4. YTo0 Takoe norpaHU4HbIA crion?

lMorpaHn4HbIM Crioem HasbiBaeTCca 06nacTb ABMXKEHUS BA3KOW TenmnonpoBOAHON
XMOKOCTN, XapaKTepumayoLwascs Manon TOMAWMHON U 6oMnblWMM nonepeydHbiM rpagneHToM
CKOPOCTU, U3MEHEHNEM KOTOPOWN OBYCrOBMEH NMpOLIECC NepeHoca TeNsoThl, BELLECTBA U
Konu4yecTBa ABUXEHUS

5. O6bACHUTE B YeM pa3HuLUa XapakTepa OMbiBaHUA pr6 B KOPpUaAoOpHOM U
waxmaTHOM nopsaake.

Ycnosusi oMmbiBaHUS Tpy6 nepBoro psga oboux nyykoB NPUMEPHO Takue Xe, Kak n B
cnyyae OOWHOYHOW Tpybbl. Tenmoothaada nepBoro psaa onpefensieTcs HadanbHOW
TypbyneHTHOCTbIO Haberarowero notoka. B nocnegyoowmx psigax xapaktep OMblBaHWUS
MEHSIETCA 3a CYeT LOMONHUTESNbHOW TypOynuaaumm noToka Bnepean pacrnonioXeHHbIMU
Tpybamu, noatomy Tennootaada OT HUX TO Xe MeHsietca. [lpy  kopugopHOM
pacrnonoxeHun Tpyo, TpyObl cnefyowero no xo4y OBWXEHUS BOAbl psaa KOpPUAOPHOro
nyyka «3aTeHeHbl» Tpybamu npegblgywiero psga. Mexagy HMMM co3faeTcs 3acTorHas
30Ha C MOHWXEHHOW LMPKYNAUnen XnaKkocTn, YTo NPUBOOUT K CHWKEHUIO TENooTAauM B
noboBon M KOpMOBOW 4acTax Tpyd. B waxmatHOM ny4vyke Xxapaktep OMbIBaHMUS
NpakTU4eCcKn ogMHaKoOB BO BCEX psgaX.

Tepmorngpasnmyeckme npoLecchl B SAEpPHbIX YCTPOMUCTBaxX
1. Y10 Takoe cBOOGOAHAA UMM eCTeCTBEHHAasA KOHBEKLUA M 3a CYEeT Yero oHa
co3paeTtcAa?

Ecnu pOBwxeHne anemeHToB oObema cpedbl Bbi3BAHO HanMynMem B Hew
TemnepaTypHbIX pa3HOCTEN, a, cnegoBaTenbHO, PasHbiX NNIOTHOCTEN, TO Takas KOHBEKLNSA
Ha3blBaeTcsa cBoboaHon unm ectectBeHHon. OHa co3gaeTcsa 3a cyeT Toro, Yto Gornee
XONOoAHble YacTULbl XUOKOCTU UK rasa, MMmetoLme 6onbLUyto NIOTHOCTL, NOA AENCTBMEM
rpaBMTaALMOHHOIO nonsi 3eMnu onyckaetcs BHM3, a bonee HarpeTbie Mo AeNcTBUEM
apxXnumMeaoBoOW CUnbl NOOHMMAKOTCS BBEPX

2. Yrto BbIpaxaeT coboun kKoadppuLmneHT BA3KOCTU?

KoadhduumneHT BA3KOCTU BbipaxkaeT cobon cuny TpeHus, NpUXoasaLLyoca Ha eauHuLy
NMOBEPXHOCTU COMPUKOCHOBEHUST AOBYX XUAKUX CMOEB, «CKOMb3AWMX» OPYr N0 Apyry npu
YyCrNOBUW, YTO Ha efuHuUy [ANMHbI HOpManu K MOBEPXHOCTU CKOPOCTb [OBWXKEHUS
N3MEHSIETCS Ha eanHuLYy

3. B yem cocTtomT npouecc guccunauymmn?

CyllecTBoBaHMe npouecca Auccunauum COCTOUT B TOM, YTO YacTb MEXaHU4eCcKoWn
SHEpPrnM [OBMXYLLENCS >KUOKOCTU MNEepexoauT B TEMMOBYH U Bbi3blBAET HarpeBaHue
XNOKOCTW.
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4. YT1o Takoe norpaHuYHbIN Cromn?

lMorpaHn4HbIM Crioem HasbiBaeTca 06nacTb ABMXKEHUS BA3KOW TennonpoBOAHON
XMOKOCTN, XapaKTepumayoLwascs Manon TOMWMHON U 6oMnblWMM nonepeyHbiM rpagneHToM
CKOPOCTU, U3MEHEHNEM KOTOPON OBYCIOBMEH MPOLIECC NepeHoca TensoThbl, BELLECTBA U
Konu4yecTBa ABUXEHUS

5. OOBbsAICHMTE B 4YeM pa3HuLUa XapakTepa OMbiBaHUA pr6 B KOPpUaAOpHOM U
waxmaTHOM nopsaake.

Ycnosusi oMmbiBaHUS Tpy6 nepBoro psga oboux nyykoB NpUMEPHO Takue Xe, Kak n B
crnyyae oguHovHou Tpybbl. TennooTgaya nepBOro psga onpeaensercs HadanbHOM
TypOyneHTHoCTLI0 Haberatowero notoka. B nocnegyowmx psgax xapaktep OMblBaHWUS
MEHSIeTCA 3a CYeT AOMONHUTENbHOW TypOynu3auum notoka Bnepean pacrnosioKeHHbIMU
Tpybamun, noatoMy Tennootaad4a OT HUX TO Xe MeHsetca. [lpy  kopuoopHOM
pacrnonoxeHun Tpyo, TpyObl cnefyowero no xoay OBWXEHWUS BOAbl psaa KOpPUAOPHOro
nyyka «3aTeHeHbl» Tpybamu npegblgywero psga. Mexagy HMMM co3faeTcs 3acTorHas
30Ha C NMOHWXEHHOW LUMPKYNAunen XnaKkocTn, YTo NPUBOOUT K CHWKEHUIO TenfnooThaum B
noboBon M KOpPMOBOW 4acTax Tpyd. B waxmatHOM ny4vyke XxapakTep OMbIBaHMUS
npakTU4eCcKn ogMHaKoB BO BCEX pagaX.

TonnMBHbLIN LWKN
1. JanTe onpeneneHne SAepHOro TOMNJIMBHOIO LUKna.

AQepHbid  TONMMBHBIA - UMK — KOMMMEKC Meponpuatui  ans  obecneveHus
PYHKUMOHNPOBAHUSA SIAEPHbBIX PEAKTOPOB, OCYLLUECTBISIEMbIX B CUCTEME NPEaNpPUATUN,
CBA3aHHbLIX Mexay coOOM MOTOKOM SAEPHOro Matepuarna M BKAYAKLWMX ypaHOoBble
PYAHWKW, 3aBodbl Mo nepepaboTke ypaHOBOW pyAbl, KOHBEPCUMU ypaHa, oborallieHuio u
N3roTOBNEHMIO TOMMNWBA, SOEpHble peakTopbl, XpaHunuwa oTpaboTaBwero TOMNMMBA,
3aBoAbl No nepepaboTke oTpaboTaBLLEro TONMBa 1 CBA3aHHbIE C HUMMW NPOMEXYTOYHbIE
XpaHUnuLLa U XpaHunuuia ansi 3aXOpoHEeHNS paamoakTUBHbIX OTX040B

2. NawnTte onpeapeneHne 3aMKHyToro AaepHoro TonJiuBHOro yukna.

3aMKHYTbIA SAEPHbIN TOMSIMBHBLIN LMKN — S0€pPHbIM TOMMAUBHBIA LMK, B KOTOPOM
oTpaboTaBLUee sgepHoe TONMMBO, BbIFPYXEHHOE U3 peakTopa, nepepabartbiBaeTca Ons
N3BNeYeHns ypaHa n nnyToHnUs A5 NOBTOPHOIO U3roTOBIEHUSA 90€epHOro Tonnmea.

3. OauTte onpeaeneHne He3aMKHYTOro SAepPHOro TOMNSIMBHOIO LUKna.

He3aMKHyTbIN siAepHbIA TOMSIMBHBLIM LMK — S0EPHbIN TONMAMBHBIN LUK, B KOTOPOM
oTpaboTaBLlee s4epHOe TOMMMBO, BLIFPYXXEHHOE U3 peakTopa, He nepepabaTtbiBaeTcs U
paccMmaTpuBaeTCs Kak paguoakTUBHbIE OTXOAbI.

4. Yto TaKkoe pacwmpeHHOe BOCMPOM3BOACTBO iAepHOro ronnmea?

PaclumpeHHoe BOCNpOM3BOACTBO S4EPHOrO TOMMAMBA — BOCMPOU3BOACTBO S4€pPHOro
TOonnMBa C KO3(pdMUMEHTOM KOHBepcuu, Gonbwmm 1. B aTOM cnyyae, Aensiuwerocs
MaTepuana HapabaTtbiBaetcs 6onblie, Yem "cropaeTt” B peakTope.

5. Yto u3 cebs npeacraBnsieT 3aBepLialoLLas YacTb AA€PHOro TONJIMBHOIO
umkna?

3aBepLuatoLLas YacTb SAEPHOro TOMMMBHOINO LMKNA — OeATENbHOCTb, BKMoYaloLLas
TPaHCMNOPTUPOBKY, XpaHeHWe, nepepaboTky oTpaboTaBWEro sSAepHOro  Tonnvea,
obpallieHne ¢ paanoakTUBHBIMU OTXOAaMU U UX 3aXOPOHEHME.
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MNK-6
CnocobeH camMoCTOATENbHO BbINOMHATD JKCNnepuMeHTalibHble UM TeopeTn4ecKmne
ncenenoBaHud and peweHnd HayydHblX U NMpon3BOACTBEHHbLIX 3aad C UCNOJIb30OBaHNEM
COBpeMeHHOVI TEXHUKN N METOOOB pacyeTa h nccnegosaHmda ¢ onTMMnNM3npoBaHUEM
mMeToaoB nccrieaoBaHuUA

nepuo,q OKOH4YaHusA (bOpMVIpOBaHVISI KoMneTeHuuu: 4 cemMecTp

Ovcumnnunel (moaynu) (6nok 1 Bnok: 5000)
51.B.01 ®unsnyecknn npakTmkym no aKcrnepuMmeHTanbHbIM MeTodam

AAepHON PU3MKM N O3UMETPUN 4 cemecTp
51.B.06 Jo3umeTpus n pagnoakonorus 1 cemecTp
B1.B.07 Pe3oHaHcHble MeToabl nccriegoBaHUsA 4 cemecTp
51.B.08 CnekTpomMeTpus saepHbIX U3nyYyeHun 2 cemecTp
51.B.09 NHcTpyMeHTanbHble N aKkcnepuMeHTarnbHble MeTobl

PU3NKN AOEPHBIX PeakTOpoB 3 cemecTp
51.B.14 be3onacHOCTb 1 KOHTPOSb B (hU3nke ssAepHbIX peakTopoB 4 cemecTp

Oucunnnuudbl (Mmoaynun) (6nok 1 AncumniinHbl No BbIOOPY

61.B.[1B.02.01 3kcnnyaTaunoHHasa 6e3onacHOCTb U KOHTposb ASC 3 cemecTp
61.B.[1B.04.02 ®un3myecknn npakTnkym

No SiAEPHOWM ANEKTPOHMKE U 4O3MMETPUMN 4 cemecTp
51.B.[1B.02.02 BkcnepmMmeHTanbHble METOAbl S4EPHON (PUINKN 3 cemecTp
51.B.0B.04.01 ®unsnyecknin npakTMkym

MO pe30HaHCHbIM MeTodam MUccregoBaHus 4 cemecTp

Oucumnnnuubl (mogynu) (Brniok: 6000. B2.MpakTuka)

62.B.02(H) NMponsBoacTBeHHas npakTuka, Hay4yHo-uccrnegoBsartensckas padorta 1,2, 3
cemecTpbl

52.B.04{lNp) MNMponsBoacTeeHHas npakTuka, npeaaunsioMHas 4 cemecTp

Ovcumnnunel (moaynu) (Bnok: 7000. 63.MocyaapcTBEHHAs UTOroBas arrecraums)
63.01([) MogroToBKa K 3alimMTe N 3alimnTa BbINYCKHOM KBanugukaunoHHon pabotel 4
cemecTp

ﬂepequb 3agaHuKn ons npoBepKu Cd)OpMMpOBaHHOCTM KOMneTeHUun:

1) TecTtoBble 3agaHusA ¢ BbIGOPOM OTBETOB

Puranyecknin NpakTUKyM No aKCnepuMeHTarnbHbIM MeTofamM SAepHON OU3NKN K
A031MeTpun
1. YpaenbHble NOoTepu 3Heprnm YacTul B BeLLECTBE:
1) CnyyanHas guckpeTHas BenMymnHa;
2) CnyyanHas HenpepblBHAs BENMYNHA;
3) CmelwaHHana cny4yanHasa BeriMyYMHa.
2. CpepgHun npober yacTtuu B BELECTBeE:
1) MNosBonseT 0gHO3HAYHO ONpedenuTb BCE XapaKTEPUCTUKM YacTuu,
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2) He noseonger;

3) MNo3BonsieT HECKOSIbKO U3 BC€X BO3MOXHbIX.

Mo KpUTMYECKOM IHEPINKN 3aPAKEHHBIX YACTUL, MOXHO:

1) OgHO3Ha4YHO onpenenuTb aTOMHbIN HOMEpP BeLlecTBa nornotutens Z;
2) Henba3s;

3) HeogHo3Ha4yHO.

MmnynbcHas noHn3aumoHHas Kkamepa:

1) MoxeT paboTaTb TONbKO B UMMYFbCHOM PEXUME;

2) MoxeT paboTtaTb B TOKOBOM peXxume;

3) He moxer.

MépTBOE BpeMsa NponopLnoHanbHOro razopaspsagHoro CYETYMKa:
1) 3aBUCUT OT NPUSTOXKEHHOrO HaNpPsXXeHUs;

2) He 3aBucuT;

3) Cnabo 3aBucuT.

CUMHTUNNAUNOHHBIM AeTeKTop PYHKLNOHUPYET Ha OCHOBE:

1) WoHnsaumoHHoro adpdekra;

2) PaguonomMuHucueHTHOro adcekxra;

3) Paguoxumuyeckoro adpdekTa.

MOXXHO N1 NO KOMMTOHOBCKOM YacTu annapaTtypHOro Crnektpa ramMmmMa-n3ny4veHua

OLEHUTb 3HepPruno raMMa-usnyyeHus:
1) MoxHo;

2) HeBO3MOXHO;

3) HeogHo3Ha4yHO.

Mpn nocTosiHHOW BenWYMHE cpefHEN NOTEepU SHEpPruM YacTuubl annapaTtHbIn

9HEpPreTUYECKUI CNEKTP YacTul, ABMSETC:
1. CTpOro NMHeNHbIM;

2. HenuHenHbim;

3. JlokanbHO NMMHENHbIM.

BrnnseT nu oTHoweHMe paguMycoB aHoda K KaTody Ha KOIMMUUMEHT rasoBoro

ycuneHus

1) Bnimser;

2) He Bnuser;

3) Cnabo 3aBucurT.

10.Kakon peTtekTop M3ny4YeHurd UMeeT MUHUManbHoe MEpTBoe

MonynpoBoaHMKOBbIN 7,; CUMHTUNNAUMOHHBIN 7, ; [@30HAMNONMHEHHbIN 7,
1) 7,<7,<75;
2) 1,>71,>1,;

3) 1,=1,=1,.

Pe3oHaHCHbIe MeToabl UccrneaoBaHus

1. OueHnTb BblpaXeHne [OnNsi  PEe30HaHCHOW  YacTuupl w, konebaHui

nocnegosaTenibHoM RLC-KoHType.

a.
b.
C.
d.

10H
10H
10%H
107H

BpeMms.

B
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2. llonyu1Tb BblpaXeHWe U 3HaYeHWe NSt PEe30HaHCHOW 4acToTel @, B

napannenbHOM KOHTYpe.

a. 10H
b. 10°H
c. 10%H
d. 10’H

3. nOﬂy‘-II/ITb BblpaeHne n 3HadeHune Aans p630HaHCHOVI 4acCTOTbl a)p B YyCNnoBUAX

LIMKITOTPOHHOTO pe30HaHca.
a. 2*10H
b. 4*10%H
c. 3*10°H
d. 5*107H

4. lNony4YnTb BbIpaXXeHMe W 3Ha4vyeHuUs [OnsS pe30oHaHCHOW 4acToTbl JlapmopoBown
peueccun YyacTuubl C MarHUTHbIM MOMEHTOM 4 B MarHUTHOM OJHOPOAHOM rofne C
NHOYKUNEN B.

a. 2*10H
b. 5*103H
c. 3*10’H
d. 4*10°H

5. MNMonyunTb BbipaXXeHWe W 3Ha4yeHue AN CKOPOCTU OTHOCUTESNbHOIO ABWXKEHUS B
BaKyyMe UCTOYHUK-AETEKTOp Npu 3adaHHbix £; 7 ;
a. 1.05 mm/c

b. 10 mm/c
c. 1,05 mkm/c
d. 10 mkm/c
6. lNMonyunTtb pacwenneHne Bo30y>XAEHHOIO cCOCToAHNA aapa Fe-57.
a. 153B
b. 10 3B
c. 33B
d. 53B

CnekTpoMeTpus S0epHbIX U3NyYeHUn
1. OCHOBHblE XapaKTEPUCTUKUN 3apsPKEHHbBIX YacTuUL,.
1) Macca, 3apsa, KWUHeTU4YeCcKasa IHepPrus, MMNysbC, CMUH.
2) Wmnynbec, aHeprug,
3) Monsapwusauus, pasmep.
2. YgenbHble WOHU3AUMOHHbIE CpedHue MOTEPU IJHEeprum TSKENbIX YacTul B
BellecTBe. Popmyna bete-bnoxa.

2 4 2
1) 47rZze N{l 2my }

n—
my (1-pH)H1
dE 4r7Z°¢* N{ 2mv? }

2) =22 NI
(1-591

dx my
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2 4 2
3) 47rZe{1 2my }

2 n 2
my (1-pH1
. y,D,eJ'IbeIe cpeaHune roTepn 3SHeprnn 3apdaxXeHHblX 4Yactud Ha HWOHU3aunuko W«
TOPMO3HOE MWU3Ny4veHune, paBHblie TpU KpVITVI‘-IeCKOM QHEPrnn. E’qmm paBHO B

BewectBe C aTOMHbIM HOMEPOM Z.

1) E :iMaB,
P800

2) E__ =800Z MaB,

Kpum
3) £ =30msB.
Z

Kpum

. B3aumoperictBne ramma-nsnyyeHus ¢ BeLLECTBOM. QHEpPrusi paccesiHHOro ramMma-
N3ny4YeHusi, aTOMHOE ceveHne KOMMTOHOBCKOIO paccesiHus.

E
1) E!(EO,Q):EO/{1+A/[°C2

e

(l—cosﬁ)}, o (E,Z)~Z/E,;

2) E(E,,Q)=E,/[1+cosb], o (E,Z)~E,/Z;
Mc?

3) ,0=2"E,.

. peHTndukaTop TKENON 3apsKeHHOW YacTulbl ¢ 3apsgom g=Ze, maccon M.

1) Z2°/M,

2) 7°-M,

3) M/Z?,

. JKCnepuMMmeHTanbHoe onpeaeneHne uaeHTUduKaTopa TsHKENon 3apshkKeHHOM
yacTuubl ¢ 9Heprmen E. o kakoW U3MEPEHHOW BENUYMHE MOXHO OnpeaenuTb
noeHTudpukatop?

1) (d_Ej.LNZzM,

dx ) E
2) d—E~ZzM,
dx

3) (d—Ej«E~ZZM,
dx
. Kakoe cooTHoLWeHe mMexay aHepreTM4yecknm paspeLleHnem nonynpoBOLHUKOBOrO
cnektpomeTpa A, U CUMHTUIIIALMOHHOIO A _;
1) A, <A,
2) A=A,
3) A, >A,.
. Kaknm meTogom MOXHO onpeaenntb MMNYrbC 3apsiKeHHOM YacTuLb!?
1) p=¢B,
2) p~BR,
3) p~¢gBR.
. Kak onpepenutbe aHepruio E 3apskeHHOM 4acTtuubl ¢ mMaccoum M u 3apsigoBbiM
yucnom Z?
1) RWM,Z,E|X)~C,E’+C,, C,=C(M,Z,X), C,(X);

2) RIM,Z,E|X)~C,E’,3>0;
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3) R~E, p<2.

10.3aBUCUT UM He 3aBUCUT MEPTBOE BPEMSA 7 CMNEKTPOMETPA 3apsKEHHbIX YacTul OT
HanpsxeHus V NpUNoXeHHOro K AeTeKkTopy — c4étuumka [errepa — Mionnepa.
1) He 3aBucur;
2) 3aBucurt ot V. Yem bonee V, Tem 6onee 7 ;
3) r~1/v.

11.CnekTpoMeTp C Kakum OeTEKTOPOM MMeeT 6onbLUyto ahPEKTUBHOCTb permcTpanmm
YacTuL: ra3oHaMoSIHEHHbIN - a,, CUMHTUIIIALNOHHBIN a,, MOMynpOBOAHUKOBBIN - a, :

1) a ,>a,>a,
2) a,<a,<a,

3) a,=a.=a,

,D,O3I/IMeTpI/IFI N pagnoaKkosiornsa

1. Ykaxute onpeneneHne akBMBaneHTHoM 003bl:
a) OTHOLLEHWNE 3HEPTUN U3IyYeHUsi, NOrMOLEHHON B JaHHOM obbeme, K Macce BellecTBa
B 3TOM obObeme.
0) nornoweHHasas go3a B OpraHe UMM TKaHW, YMHOXEHHas Ha COOTBETCTBYHOLUN
B3BeLwMBawLWmm KoacpdprumeHT ona AaHHOro Buaa Usny4veHus.
B) CyMMa NMpOU3BELAEHUI 03 B OpraHax M TKaHSAX Ha COOTBETCTBYOLINE KOIDPDULNEHTDI.
) CyMMa 3Heprum nsnyyeHus, nornoweHHon B AaHHOM obbeme.

2. YKaxuTe Kakoe W3 MepedYncrieHHbIX BUOOB M3ryyeHuss obnagaet HambGonbluel
NPoHMKaoLWen CnoCobHOCTbIO?
a) y - uanyyeHwue.
0) a - usny4veHue.
B) B - M3ny4eHue.
r) N - 3nyyeHue.

3. YKaxuTe, Kakoe W3 MEepeyvuCrieHHbIX BWOOB M3NyyYeHuss Haubornee BpedHO Ans
XXMBOrO OpraHu3mMa npu 0AMHaKoBOW 3HEPruu, nepeaaHHon emy nsnyyeHmem?
a) HentpoHHoe n3nyyeHue ¢ aHeprmnen < 10 MaB.
6) HenTpoHHOE usnyyeHue c aHepruen > 2 KaB.
B) B - n3ny4yeHune nobbiX 3HEPTUNA.
r) Y - n3nyyeHue rnobbix aHepruen.

4. HasoBute OCHOBHON nNpegen 3gdeKTUBHOM [O03bl Ans nepcoHana (rpynnbl A)
cornacHo HPB - 997
a) 20 m3B B rog.
6) 50 m3B B rog.
B) 20 m3B B rog 1 He 6ornee 200 m3B 3a ntobble nocrnegoBatenbHble 10 nerT.
r) 20 m3B B roa B cpeAHeM 3a niobble nocrnenoBatenbHble 5 net, HO He 6onee 50
M3B B rog.

5. Kakoe U3 HWke NepeyvnucrnieHHbIX YCroBUA He SBNSETCS OpraHn3auMOHHbIM
MeponpuATMEM NpoBeaeHus paboT B yCNOBUSAX paaMaumMoOHHOM ONacHOCTM?
a) OdbopmneHre paboT 4O3MMETPUYECKUM HAPSAAOM UMM pacnopsiKeHneM.
6) Mogrotoeka paboyero MecTta 1 Aonyck Kk paborTe.
B) Hagsop npwv BbiNoNHEHUN paboThbl.
r) Y4yer BHOCUMOro U BbIHOCMMOIO M3 30Hbl PaboOT MHCTPYMEHTa, OCHAaCTKuU W
npucnocoo6neHus.
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6. Kakoe makcumanbHoe nnaHupyeMoe o6rny4yeHve nepcoHana rpynnel A gonyckaeTcs
HPB —-99 npu nukBupgaumm wvnu npenoTepalleHuMs aBapum C OOPMIIEHUEM B
YCTaHOBJIEHHOM nopsigke?

a) 50 m3s/rog (5 6ap/ron).

6) 100 m3B/roa (10 63p/roa).
B) 200 m3B/roa (20 63ap/ron).
r) 250 m3s/rog (25 6ap/ron).

7. QdpdekTBHasn (3KkBMBaANeHTHas) 4o3a 06nydYeHus 4ns nepcoHana cocTaBnsieT:
a) 20 m3B (2 63p) B roa.
6) 50 m3B (5 63p) B rog B cpeaHeM 3a ntobble nocnegoBaTenbHble 5 ner.
B) 20 m3B (2 63p) B roa B cpegHeM 3a nobble nocnegoBaTenbHble 5 nerT.
r) 20 m3B (2 63p) B roa B cpegHeM 3a Nnoodble nocrnenoBaTenbHblie 5 neT,
HO He 6onee 50 m3B (5 63p) B roa.

8. Hanuuume cornacus TepputopuarnbHoro opraHa 'occaHanvaHagsopa Tpebyetcs Ha
nnaHMpyemMoe noBbILeHHOEe 00nyyYeHne B achdekTMBHOM A03€e OO:
a) 50 m38. (5 63p).
6) 100 m3B (10 63p).
B) 150 m3B (15 63p).
r) 200 m3B (20 63p).

9. Ykaxute onpefeneHne normnoLweHHon 403bl:
a) OTHOLLEHNE BENMYMHbI MOMHOMo 3apsaa MOHOB K BENUYMHE obbemMa Bo3ayxa, B KOTOPOM
BO3HMK 3TOT 3apsa,.
6) MakcumanbHasi 3Heprus, nepefaHHasi U3riyd4eHneM B HEKOTOPOM ob6beme, OTHECEHHas
K BeNu4nHe atoro obbema.
B) CpeAHAs 3Heprus, nepeAdaHHasi M3NyvYeHUMeM BelecTBY, Haxoaslemycs B
3aneMeHTapHOM obbeme, AeneHHas Ha Maccy BeluecTBa B 3TOM oobeme.
r) BENU4YMHa, Mcnonb3yemasi kKak Mepa pucka BO3HUKHOBEHMSI OTAANEHHbIX MOCNeaCTBUM
0bny4eHus Tena YenoBeka.

10.3awmTa oT Kakoro BMAa WM3NYYEHUS MPUMEHSIETCS M3 MaTepuarnoB C BbICOKOM
3amensoLlen cnocobHocTblo (Boga, napaduH, rpaduT) 1 BbICOKOW NornowatoLemn
crnocoBHocTbo (6op, kKagmuin)?
a) a - n3ny4veHwue.
6) B - nanyyeHue.
B) Y - U3nyyeHue.
r) n — U3nyyeHue.

11.0na 3awuTbl OT Kakoro BuOa WU3NyYeHUsI NMPUMEHSIIOTCA TsKernble MaTtepuanbl
(cBuHew, BeTOH, xenes3o0)?

a) a - usny4veHue.
6) B - nany4eHue.
B) Y - U3ny4YeHue.
r) N — na3nyyeHue.

12.0n8 3awuTbl OT Kakoro BuAa W3NYy4YEHUs MNPUMEHSIIOTCA Terkve martepuvansi
(antoMuHWI, Nnekcurnac u T.n.)?

a) a - nany4veHue.
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6) B - usnyyexue.
B) Y - 3ny4eHue.
r) N — n3rnyyeHve.

13 .Kakoe o6ny4yeHune Hanbornee onacHo Ans opraHuama?
a) BHyTpeHHe obny4eHue.
6) BHellHee obnyyeHue.
B) BHeluHee 6e3KOHTaKTHOE.
r) Bce nepeuncneHHsble.

14 .Kakoe cooTHOLLEHNE Mexay eanHuLamMmn 3KBUBaNEHTHoM A03bl? 1 63p=....3B.
a) 100
6) 3,7 x 100
B) 1 x 102
r)1 =103

15.Cambiit paHHWUIA KNMHWYECKUIA CUMITOM MPWU OCTPOW fy4eBoi 6onesHn?
a) TowHoTa U pBoTa
0) nenkoneHus
B) apuTEMA KOXM
r) BbiNageHue BorioC

NHCTpyMeHTanbHble U 3KCNepUMeEHTarnbHble METOAbI (OU3NKM SAEPHBLIX PEaKkTOpPOoB
1. Ckonbko TBC BxogsT B coctaB A3 peakTtopa?
1. 163
2.12
3.1080
4. 254

2. Kak 3akpenneHbl TB3JIbl B AgncTaHumMoHnpyowmx peweTkax YTBC?
1. MpukpenneHbl C NOMOLLLIO CBAPKKU TOSMBbKO K LEHTPasibHOM peLleTke
2. [Mocagkow ¢ HaTArom, UCKI4varoLen nepemeLleHmne
3. C BO3MOXHOCTbLIO nNepemMeLleHus
4. C noMOLLb0 CBapKK

3. KakoBa ponb perynupytoLlero knanaHa?
1. Ana cHabxeHnsa TypObuHbI Nnapom
2. ina nameHeHnA pacxona napa B TypouHy
3. [Ins obecneyeHns NAOTHOCTU 3aKpbITUS AOCTyna napa B TypOuHy
4. OTcekaTb JOCTYN Napa B NPOTOYHYIO YacTb TypPOUHBbI

4. CKOMbKO CTyneHen MeeT MMMYSbCHbIA HAaCoOC CUCTEMbI PEryNMpoBaHns?
1.1

>N
AN

5. CKonbKO aBapuNHbIX YNOPOB YCTAHOBMNEHO B panoHe anektpoasuratensa MNUH?
1.2
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PODN
o~ w

6. CKONbKO CTPaxoBOYHbIX TAr yCTAHOBMEHO B panoHe anektpoasuratens MUH?
1. OTcyTcTBYIOT

2.3
3.2
4.1

7. 3akoHuuTe dpasy: «CenapaumoHHbIE YCTPOMUCTBA COCTOAT M3 NAKETOB BOSTHNCTOMN
dopmbl. KOHCTpyKLMS nakeTa BKNOYaeT B cebsi yCTaHOBIEHHbIN 3a »Kanto3un
napoBow AblpyaTbin NMCT. OH NpeaHa3HaveH ans...»

1. lna npepoTBpaLLeHna nonagaHus BAaXXHOro napa B NapoBOKW KOSSIEKTOP
2. ins BbipaBHUBaHUA NONenM CKOPOCTEN nNapa

3. [Ans BblpaBHMBasA NapoOBOWN Harpys3ku

4. [1na okoHYaTeNbHOW OCYLLKM Napa

8. Kakue aBapuiiHble cUrHarsbl LWYTHUPYHOTCA C BblOEPXKKOM MO BPEMEHN?
1. Ot AKHIT mowHocTb meHee 75% OT HOMUHaNbHOM
2. Ot AKHIT mowHocTb meHee 5% OT HOMUHaNbHON
3. Mo coctosinuro N'H 1,2,3,4
4. Bce aBapuiHble cUrHanbl WWYHTUPYIOTCA C Bblaep>Xkon BpeMeHun 5 nnm 50 cekyHA

9. 'pe pacnonoxeH Npy>xMHHbIA 6ok, obecneyvmBatoLLMii BO3BPaT B UICXOAHOE
NnonoXXeHne noaBuKHOro nosca?
1. B HWXHEN YyacTn HecyLen Tpybbl
2. Ha Hecywen Tpybe
3. B BepxHen yacTtu HecyLen TpyObl
4. B panoHe HenoABWXXHOIO NOJIKOCa 3anuparoLero MarHuTa

10.Kakyto MOLLHOCTb NnoTpebnseT oanH 6nok TOH B HOMMHanbHOM pexnme K7
1. 90 kBT
2. 85 kBT
3. 95 kBT
4. 125 kBt

11.HasoBuTe, Ka kou rpynne obopyaoBaHNA OTHOCUTCSA KOpPMyC peakTopa
. krpynne B

.krpynne C

. Krpynne A

.krpynne AuB

A WOWN -

12.Ecnu nocTpagasLlunm NPoAOIPKaeT conpukacaTbCsl C TOKOBEOYLLMMUN YaCTSMN Kakne
AENCTBUS AOMKHbI BbITb NPeANPUHSATBI NIMLOM, OKa3biBaloLLMM MOMOLLb B NEPBYIO
oyepeab?
1. HemeneHHO BbI3BaTb CKOPYHO NOMOLLIb
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2. BbicTpo ocBo6OAUTL MOCTpapaBLUIEro OT AEACTBUSI IJNIEKTPUYECKOro

TOKa
3. HemeaneHHO O0MOXNTb MacTepy UM HavarnbHUKY Lexa
4. OTKMOYMTb NUTaHNEe TOKOBEAYLLEN YacTK

13.Kak okasbiBaTb NepByr NMOMOLLb MNpW NonagaHum eKou LLerovm ee napos B rnasa.

1. MNpombITb 6ONbLUMM KONMYECTBOM BOAbI B TedeHne 10-15MuHyT

2. MNpombITb BoAoM B TeyeHun 5 muHyT. I penatb npumoykn u3d 10%-Horo

pacTBopa nuT.

3. lMpombiBaTb rnasa 6oMbLWKM KONMYECTBOM BOAbl, a 3ateM 2%-HbIiM

pacTBOPOM BOPHOM KUCNOTbI.

4. Pa3aBUHYTb BEKU U NPOMbITH Fnasa nog cTtpyeum XonogHOW BoAbl OT

HOCa K HapyXw rnas. BbiaBaTb ckopylo NoMoLb

14.0npepenunTe, Kakme N3 xapaktepuctnk HE cooTBeTCTBYIOT TUNY NaporeHepaTopa
Mnre-100
1. C norpy>keHHbIM Agblp4aTtbiM FINCTOM
2. C cucreMmon NpMHyauTENbHOW LIMPKYNALMUN KOTIIOBOW BOAbI
3. OgHokopnyCcHOM
4. [opu30OHTanbHbIN

15.YKaxuTe, K Kakow rpynne ynnoTHEHUW OTHOCUTCS ynnoTHeHue Bana [LH-195
1. KOHTaKTHbIe-TOpLUeBble-ruapoanHamMmyecKkue
2. BeckoHTaKTHbIE WeneBble
3. KoHTaKkTHble-canbHUKOBbIE

BesonacHOCTb U KOHTPOSIb B OU3MKE SALOEPHbIX peakTopoB

1. BopHoe perynupoBaHue — 370

A) ynpasneHue UHMeHCUBHOCMbIO UENHOU peakuyuu desnieHus (peakmugHOCmMbio) 8
08YXKOHMYPHbIX 8000-80051HbIX A0EPHbIX peakmopax.

B) ynpaBneHme MHTEHCUBHOCTLIO LIEMHOW peakunn geneHuns (peakTMBHOCTbIO) B
OLHOKOHTYPHbIX BOAO-BOASIHbIX AAEPHbIX peaKkTopax.

B) ynpaBneHne MHTEHCMBHOCTbLIO LIENHOW peakumn geneHns (peaktmBHocTbio) B PEMK.

2. Cucrtema BHyTpupeakTopHoro koHTpons (CBPK) —

A) amo cucmema KOHmMpPOosis A0epHo20 peakmopa, kKomopasi daém ceedeHus O
napamempax u xapakmepucmukax akmueHOoU 30Hbl, HE06X00uMbIx Orisi obecreyeHus
MPOEKMHO20 MEeXHOI02UHECKO20 peXxuma 3KCryamayuu akmugHoU 30Hbl 50epHO20
peakmopa.

B) ato MO sgepHoro peaktopa, KOTOpoe AaéT CBeAEeHNA O napamMeTpax u
XapaKTepUCTMKaX akTUBHOM 30HbI, HEOBXOAMMbIX A51s1 obecnedYeHnss NPOEeKTHOro
CTaLMOHaPHOro pexuma aKcnnyaTauum akTMBHON 30HbI SSAEPHOr0 peakTopa.

3. Oatuuk npsamoro 3apsaga (OM3) (Heckonbko BapnaHToB OTBETA) -

A) damyuku ¢ npuHydumesnbHbIM cobupaHuem 3apsida u 0am4yuKu, 2eHepupyrouue
anekmpuyeckul 3apso.

B) amuccuoHHbIl demekmop rpsmo20 3apsoa.

B) netektop P-Z Tuna.

M) 4aTYMK NO3UTPOHHOrO 3apsaa.

4. Kakvne kateropun obrnyvaemMbix nuL, CyLLLecTBYOT? (HECKOMbKO BapnaHTOB OTBETA)
A) nepcoHan epynnel A.

b) nepcoHan epynribi b.

B) HaceneHue.
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[') Mepconan rpynnel A, b, B, HaceneHue n XnBOTHbIE.

5. Mpw nnaHMpoBaHUN 1 NpoBEeAEHUM MEPONPUATUIA NO obecnevyeHno pagmaumoOHHON
6e30nacHOCTU, NPUHATUM peLleHnin B obnacTtn obecnevyeHnsa paguaumoHHOn
6esonacHocTun, aHanmae 3pPEKTUBHOCTU YKa3aHHbIX MEPONPUATUIN OpraHamm
rocy4apCTBEHHOW BacTu, opraHaMmM MECTHOIO CamMOyMnpaBrieHNs, a Takke
opraHu3auusimMm, ocyLLECTBASOWMMN AEATENBHOCTb C UCMOMNb30BaHNEM UCTOYHUKOB
MOHM3NPYHOLLLErO N3NyYeHusl, NPOBOANTCA OLeHKa pagnaunoHHon 6e3onacHoCT no
crneayroLwmnM OCHOBHbIM NnokasaTensam (HECKONbKO BapMaHToOB OTBETA):

A) xapakmepucmuka paduoakmueHO20 3a2pPsI3HEHUST OKpyXxarouiel cpeosbl.

b) aHanus obecrieyeHusi Mmepornpussmud rno paduayuoHHou 6e3ornacHoCmMu U 8bINOJSTHEHUS
HOPM, fpasusl U 2U2UeHUYeCKUX HopMmamugos 8 obriacmu paduayuoHHoU besonacHocmu.
B) seposimHocmb paduayUoHHbIX agapul u ux macwmab.

) cmeneHb 2omosHocmu K aghghekmueHoU riukeudayuu paduayuoHHbIX agapull u ux
rnocredcmeud.

6. [1nsa Toro 4ToOLI LLEeNHOM peakunmn cymTanach ynpasnsemMmon KoaphuumneHT
Pa3MHOXEHUSA HEUTPOHOB JOITKEH ObITh. ..

A) MHOrO MeHbLUEe HynS.

B) MHoro 6onblle eanHMLbI.

B) npumepHO paBeH Hyrto.

") okoro eOuHUUpbI.

7. Kakne maTtepuanbl MOryT ObiTb MCNOMNb30BaHbl B KA4ECTBE 3aMeannTens HEMTPOHOB?
(HeckonbKoO BapnaHTOB OTBETA)

A) mamepuan 0osmKeH cocmosimb U3 «J1E2KUX» MOJIEKy/1.

b5) mamepuasn dormkeH obriadame 3Ha4uMoU ¢bu3udeckKol rnroMmHOCMBbH.

B) mamepuan 3amedniumerisi He O0/MKeH UHMEeHCUBHO roasiowams HelUmpOHbI yXKe nocrie
ux 3ameOdreHus.

[') MaTepuran OOMmKeH COCTOATb U3 «TSXKEIbIX» MOMNEKyI.

8. KWYM — aT1o
A) KoaghghuyueHm ucrosib308aHusl ycmaHo8/1eHHOU MOWHOCMU.
B) KoadhdUUNEHT NOHN3MPYIOLLEN YCTAHOBNEHHOW MOLLHOCTH.

9) CAOP —aTo
A) Cucmema agapuliHo20 oxnaxx0eHusi peakmopa.
B) Cuctema aBapuiHOro octaHoBa peakropa.

10) Kak paboTaeT yckopeHHasa npefynpeauTenbHas 3awmra peakropa?

A) cnyxxum 0ns beicmpot pa3zapy3ku 6rioka 00 yposHs mowHocmu 40-50%.
B) cnyxuT anga 6eicTpon pasrpy3sku 6rnoka oo ypoBHsi MowHoctn 10-20%.
B) cnyxuTt ansa 6eICTporo octaHoBa peakTopa.

11) VlogHas sima — 310

A) cocmosiHue s10epH020 peakmopa rocre e20 8bIKIMOYEHUS TU6O CHUXEHUS €20
MOWHOCMU, Xapakmepu3yruleecsi HaKornieHuUeM KOPomKOoXu8yujeao Uu3omorna KCeHoHa
135Xe, obpasyrouleeocs 8 pesyribmame paduoakmueHo20 pacrnada uzomorna uoda '3,
B) cocTosiHMe siaepHoro peakTtopa nocrie ero BbIKM4YeHUst B0 CHKEeHUS ero
MOLLIHOCTY, XapaKTepuaytoLLeecs HaKonmneHnemMm KOpoTKOXUBYLLIEro M3oTomna KceHoHa 139,
obpasytoLlerocs B pesynbTaTe pagnoakTMBHOIO pacnaga usortona moga '*5Xe.

12) WWnakoBaHwe Tonnuea — 310
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A) aTO npouecc HakonneHmsa B paboTatoem peaktope CTabunbHbIX U ONTOXMBYLLMX
NPOAYKTOB AeNeHMUsl, y4acTBYHOLUNX B HENPOU3BOAUTENBHOM 3axBaTe TEMNOBbIX
HEWTPOHOB N, TEM CaMbIM, MOHMXKAIOLLMX 3anac peakTMBHOCTN peakTopa.

B) aTo npouecc HakonneHus B paboTatoLem peakTope U30TOMOB, yHaCTBYHOLLMX B
Henpon3BoAMTENbHOM 3axBaTe TEMSIOBbIX HEMTPOHOB U, TEM CaMbIM, MOHWXKAKOLLMX 3anac
peakTMBHOCTU peakTopa.

13) MowHOCTHON KO3 PUUNEHT PEaKTUBHOCTU — 3TO

A) senuyuHa, xapakmepusyrouasi U3MeHeHUe peakmusHocmu s10epHO20 peakmopa,
8bl38aHHOE U3MEeHeHUeM MOWHoCMmu.

B) BennunHa, xapakrepuaytoLlasa TensioByo MOLLHOCTb peakTopa.

B) BenuuunHa, xapakrepusytoLlas aNeKTpUYecKyo MOLHOCTb peakTopa.

14) NnameumayanbHbI go3nmeTpuyecknin koHtpons (MOK) — ato

A) MOoHUMOopUHe rnpogheccuoHaibHo20 0bnyyeHus pabomHUKO8 8 op2aHu3ayuu, Komopbie
g83aumodelicmayom ¢ UCMOYHUKaMU UOHU3UPYWUX U3y4eHUd.

B) MOHUTOpPUMHI NpodeccrnoHanbHOro obnyvyeHna paboTHukos rpynnsl A b B
opraHusauuu, KoTopble B3aMMOOENCTBYIOT C UICTOYHUKAMU NOHU3UPYIOLLNX U3ITYYEHUN.

15) OkBMBanNeHTHas Ao3a B XpycTanuke rnasa ans HacerneHust MeHblle, Yem ans
nepcoHana rpynnbl A B X pas.

A) 10.

B) 2.

B) 5.

N 20.

1) TecTtoBble 3agaHna 6e3 Bbibopa O0TBETOB

Pun3nYeCcKnin NPaKTUKYM MO IKCNepUMeHTasbHbIM MeTo4aM S4epHON (PU3NKnN n
Ao31MeTpun
1) OueHnTb KO3 PULMEHT ycunenms K poToaNeKTPOHHOIO YMHOXUTENSA €Chnn

KO3 PMUMEHT BTOPUYHOIO IMUCCUMMN Anoda o = 2, Ynucrno guHoaos n=10.
Oteet: K =0" =2" =1024
2) OueHntb amnnutygy mmnynbca U HanpsbkeHna Ha aHoge PIY ecnv Ha
dotokatog noctynaetr N=10 ¢OTOHOB, KOHBEPCUOHHAA 3IPPEKTUBHOCTL
doTokatoga a=0,3; k03dPUUMEHT BTOPUYHOM SNEKTPOHHOM 3SMUCCUN

AMHOOOB O =3, 4Mcro AMHOOOB N=5, eMkocTb aHoga ®JY C=10"@,
e:1,6-10_19K/z.
Omer: U=N-a-¢"/c~12-10"B
3) OueHuTb 3Ha4veHne pabodvero HanpsbkeHua cuvétumka [enrepa-Miwonnepa

€CNM  HMKHEeEe U BepxHee 3HA4YeHUss HanpshkeHuss nnaTto-CYETHOM
XapaKkTepucTuku coctaenstoT cootsetcTBeHHo U, =300B;U, =5008.

Oteet: U, =(U,+U,)/2~400B.

4) OueHnTe MUHUMANbHOE 3Ha4yeHMe MEPTBONO BPEMEHU CYETYMKA C
CaMOCTOSTENbHLIM Pa3psaoM, ecnv ONUTenbHOCTb paspsiga cocTaBnsieT
7=10"¢, a nocrosiHnasi RC uHTerpupyioLen uenv pasia RC =10"c.

Oteet: 7, ~RC=10"c.

5) MNokasaTb Ha KayeCTBEHHOM YpPOBHE (POPMY MMMYfbCOB HaMpPsKEeHUN OT
TOYEYHOM WOHM3aAUMM B MNIOCKOM MMMYNbCHOW Kamepe 6e3 rasoBoro
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yCUneHuss ¢ MEpTBbIM BpPEMEHeM 7, €eCnM To4yevyHas WOoHU3auus
rokanv3oBaHa nocpeanHe Mexay anektpogamu: d /2un RC > 1.
Uit/ r)ﬁ

2

tr

OtBer:
6) MonyunTb BblpaxeHne pAnsa  3ddeKkTMBHOrO KoadduuUMEHTA ra3oBOro

ycunenna K. B CYETYMKe, KOSUUMEHTOM ycuneHwusa K, npu ydyéte

BKraga B pa3psag POTOHHOro MexaHusma.
K

1-0K

7) MNonyunte 3aBUCMMOCTb paspellarllero BpeMEHW 7B  UMMNYNbCHOW
MOHN3aUNOHHOM Kamepe 6e3 rasoBoro ycurneHus ¢ OAHOPOAHbLIM Morem Ans
TOYEYHOWN MOHM3auun OT koopanHaTbl X TOYHOW MOHU3ALMM.

OtBeT: 7 ~ X.

8) lMokaxnte pasnuune B CPeaHUX YyAeNbHbIX WMOHU3ALMOHHBLIX MNOTEPSAX
3HeprMm Onga rnpoToOHOB U OENTPOHOB C OOHOM 3HEpPrmen Ha OCHOBaHUMU
KOTOPOro MOXHO paccymTaTtb 9T YacTuULbl

d_Ej ~47ze4

dx , va)
4

(d_Ej A7 i),

dx ),

My,

OtseT: K, =

OTBeT: ( N{ln...},

2.2
vd—vp/Z,

dE 4re’
— | ~2 Niln...}.
(dxjd 2 {n }

Mvp

9) Kak 3aBucut 9PPEKTUBHOCTL &  perucTpaumm  KOnMMUPOBAHHOIO,
MOHOSHEPreTUYHOro MnoToKa ramMMa-kBaHTOB O JIMHEWHbIX pPa3MepoB B
AeTeKTopa COOCHOro C MOTOKOM KBAHTOB.

OteeT: ¢ ~(1—e ™),
M - NMNHENHBIN KO3 PULMEHT ocrnabneHus.
10) NokasaTb, 4YTO CpedHsisl 3JHeprusi, 3aTpadeHHass yactuuen B paboyem
BellecTBe AeTekTopa Ha obpasoBaHve OOHOW Mapbl HOCUTENewn 3apsga @
BNUSIET HA 3HepreTnyeckoe paspelueHre A cnektpomeTpa.

OmeT: A~VE/w,0=NE/o/E=\w/E .

Pe3oHaHCHble MeToabl UccnegoBaHus
1. Ha yem ocHoBaH pe3oHaHCHLIN MeTon?
Pe3oHaHCHbIN MeTO4 OCHOBaH Ha perucTpauum napameTpoB
pe30HaHCHbIX KonebaHun, Bo30yXXAaeMbIX B KOHTPONIMPYEMOM OO beKTe.
2. Y10 Takoe aTanoHHbIn obpaseu?
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dTanoHHbIN obpa3sel — 3TO obGpaseul NpoaAyKUUU, YTBEpPXAEHHbIN B
yCTaHOBNEHHOM Mopsake, nokasatesnm KayectBa KOTOPOro nMpuHUMaroTcsi
3a 6a3oBble.

UTto Takoe siaepHbIn MarHuTHbIM pe3oHaHc (AMP)?

fApepHbIM MarHUTHbIM pe3oHaHc (AMP) — pe3oHaHCHOe nornoweHue
3NeKTPOMarHUTHbIX BOJSIH aTOMHbLIMU SfApaMu, npoucxoasiuiee npwu
M3MEHEeHUM OpMUeHTauun BEeKTOPOB UX COOCTBEHHbIX MOMEHTOB
Konu4yecTBa ABUXEHUA (CNUHOB).

YUTto Takoe koMnbloTEepHaa Tomorpadus?

KomnbloTepHasa Tomorpacus — 3TO MeToA, NOCNIOMHON AUArHOCTUKMU
opraHM3ama, OCHOBaHHbIW Ha PEHTTEHOBCKOM U3STy4eHUM.
YUTto n3 cebs npeactaBnsaoT haHTOMbI?

®daHTOMbI ABNSAKTCA MoAensiMM Tena YenoBeKa WU XUBOTHbIX,
npeaHasHayeHHble AN U3MEepPEeHUs MOrfoWeHHbIX A03 MOHU3UPYHOLWMX
U3nNy4YeHun.

Uto Takoe adhdpekt Méccbayapa nnm agepHbIn ramma-pe3oHaHc?

Ad ekt Méccbayapa nnu ApepHbIN raMma-pe3oHaHC — McnyCKaHue
WM nornoweHMe raMmMa-KBaHTOB aTOMHbIMU AApamMu B TBEPAOM Tene, He
conpoBoXxaawlleeca U3MeHeHNneM KosriebaTtenilbHOM 3Heprumn Tena, To ecTb
ucnyckaHuwem unu nornoweHmemMm oOHOHOB.

CI'IeKTpOMeTpVIFI AOEepPHbIX I/I3J'Iy‘-IeHVIIZ

1.

Uem pasnunyarotcsa CnekTpbl pacnpeneneHnn KonmyecTs agsmxeHnn P, npun beta-
MUHYC pacnage sgep v npu GeTta-nnoc pacnage sgep nNpy MarHUTHOM
crnekTpomeTpun B OAHOPOAHOM Mofe C yriom 7 ?

OTBeT: HanuuMem pacnpegeneHns B 06nactn COOTBETCTBYIOLLEN SHEPTUN
0,511 MaB un 1,022 MaB npwu B-nntoc pacnage.

Kak oueHuTb XapakKTepuUCTMKM KackagoB NepexofoB Mexay Bo30YyXAEHHbIM
COCTOSIHUEM siiep METOA0M raMmMa-CnekTpoMeTpumn?

OtBeT: lNonyunTb annapaTHble raMma-CrnekTpbl UCCreayemMoro NCTOYHMKa
B HECKONbKUX reomMeTpusx: 6rM3ko K AeTekTopy; Ha 6Oonblem yaaneHuu.
M3meHeHne OTHOCUTENbHbIX WHTEHCUBHOCTEN MOTOKOB MOSHOrMO MOrnoLweHus
No3BONSET OLEHUTb KACKaAHOCTb.

Kak oueHuTb nNo annapaTtHOMy anbda-CrnekTpy, Hanpumep, CneKkTPOMeTpoM C
NONynPOBOAHNKOBbLIM OETEKTOPOM B TEHETUYECKOW LIenoYKe, KakoW M30Ton
ABNAETCA MAaTEPUHCKUM, @ KaKOW AOYEPHUM.

OteeT: Y pgodepHero wu3oTtona fMHUA B annapaTHOM arnbda-crnekrpe
CMeLleHuM B 06nacTb HU3KUX SHEPTUM U YILMPEHHbIX 3@ CHET adpdheKkTa oTAauM.
UTOo MOXHO ckasaTb 06 MHTEHCMBHOCTM J ramma-nepexoga Mexay OBYMS
COCTOSAHUAMU gapa co cnuHamu 1=0.

OtBeT: J=0.

Moyemy npu anbda-pacnage saep M3MEPST CAeKTp anbga-vactuu, a He
9HEepreTUYecKn CNeKTp JOYEPHUX saep oTaaumn?

Otset: 1, >1,

omoauu "

Mpn KakMx ycnoBuAX W3MEpeHUrn U3Ny4YeHUW, BO3HUKaKLWMX Mpu pacnage
BO30OY)KOEHHbLIX COCTOSIHUA a4ep 9KCMOHEHUManbHbI XapakTep W3MeHeHUus
WHTEHCUBHOCTU N3NYy4YeHUs HapyLlaeTca?

OtBeT: Ecnn n3mMepeHMs noToka W3nyyYyeHus npoBOAATCA B WHTepBane
BPEMEHU Al MEHbLUE BPEMEHMN XKN3HWN 3TOMO COCTOSAHUS.
Kak onpeoenntb MynbTUMOMNBHOCTL Mepexoda MeXay COCTOSHUAMU sapa Mo
9HEpreTMYecKoMy CNeKTpy ANEKTPOHOB KOHBEPCUN?
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OteTt: OTHOLWeEHNS nnowagen NMKOB B CNEKTPe 3MEeKTPOHOB C MOnpaBkon
Ha adPPEKTMBHOCTbL onpeaensdeT MynbTUNONBHOCTb Nepexoaa.

8. Kak gokasaTb HecoxpaHeHue NpOCTPaHCTBEHHOM YeTHOCTU npu BeTa-pacnage
agpep?

OtBeT: lpoBecTn namepeHue yrnoBoro pacnpeneneHuss UHTEHCUBHOCTHU
GeTa-n3ny4veHns NonaApu3oBaHHbIX saep beta-nsnyyarens.

9. Kak onpegenutb napameTp gedopmaumm sapa?

OtBeT: [MpoBectn M3MepeHuUs CreKTPOB raMma-usfnyyeHus U CnekTpoB
KOHBEPCUOHHbIX 3I1EKTPOHOB. [10 3TMM cnekTpam onpeaensioT poTauMOHHbIe
HU3Konexawume BO30OYXOEHHbIE COCTOSAHUS, XapakKTePUCTUKN KOTOPbIX 3aBUCAT
OT Aedopmaunn agpa.

10.Kak onpenenntb aToOMHbIN HOMep (3apsaa) sapa?

OteeT: [lo xapakTepucCTUYECKOMY  PEHTTEHOBCKOMY  W3MNyYeHWUto,
BO3HMKawLeMy npu 0OpasoBaHUN KOHBEPCUOHHbLIX 3MIEKTPOHOB Ha OCHOBE
3akoHa Mosnu.

[o3nmeTpuna n pagnoakonorus
1. B pe3ynbTaTe KakMx 3TanoB NposiBnsieTcsi buonornyeckoe aemcTteme
paguauumuv Ha XXMBOW OpraHn3sm?

* MOrMOLLEHNE SHEPTUM U3NYYEHMUS KNETKaMN N TKaHSIMU OpraH1M3ma;
» obpasoBaHne cBO6OAHbBIX paguKanoB U OKUCANTENEN;

* HapyLleHne BUOXMMMYECKNX NPOLECCOB;

* HapyLleHne Pr3NoNorM4ecKnx NpoLLECCoB.

2. lMepeyncnuTb OCHOBHbIE OCOBEHHOCTU AENCTBUSA NOHU3UPYIOLLETrO
MU3NYyYeHUS.

* BblCOKasi 9(p(PEeKTUBHOCTb MOrfOLWEHHON SHEPruu;

* HanMyKMe CKpPbITOro NOSIBNEHNA AENCTBUS MOHU3NPYHOLLIETO N3NYYEHUS;

* HaKoMnneHne OencTBUs Manbix A03;

* BO3AENCTBMNE U3NYYEHNHA HE TONbKO Ha AAHHbIN XXUBOW OpraHM3M, HO 1 Ha ero
NOTOMCTBO;

* pasHas YyBCTBUTESNBHOCTb K 0BSTy4YEHMIO pa3NNYHbIX OPraHOB XXMBOrO OPraHn3ma;

* ogHopas3oBoe 0bnyvyeHne B 6onbLUOn J03€ Bbi3biBaeT boree rnybokmMe nocrneacraus,
4YeM MHOroKpaTHble, B CyMME COCTaBMsAOLWME Ty Xe A03Y.

3. Kakue TexHu4yeckue cpeacTBa BKNO4YaeT cMctema pagmaumMoHHOro KOHTpona?

* HEMNpepbIBHbIN KOHTPOIb HA OCHOBE CTaLMOHAPHbIX aBTOMaTU3MPOBAHHbIX TEXHUYECKNX
CPEACTB;

* OnepaTUBHbIA KOHTPOISb HA OCHOBE HOCUMbIX, NEPeaBUMKHbIX UMW NMOABUXHbBIX
TEXHUYECKMX CPeaCTB;

* NabopaTopHbIN aHanNM3 Ha OCHOBE CTaLMOHAPHOW annapaTypbl;

* MHOUBMAOYanbHbIA O3VMETPUYECKUIA KOHTPONb 06y4YeHnss nepcoHana.

4. YT1o npeaycmatpmBaeT KOHTPOJb 3a paguaLlMoOHHON 06CTaHOBKOMW?

* KOHTPOJ1Ib MOLWHOCTU O03bl raMMa-n3nyvyeHna 1 rogoBon 403bl HA MECTHOCTMU;

* KOHTPOIb 3arpAa3HeHns aTMOCCbepHOFO BO34yXa, No4Bbl, PaCTUTENIbHOCTU, BOAblI
OTKPbITbIX BOOOEMOB;

* KOHTPOIb 3arpda3HeHna npoaykKToB NMMTaHMA U KOpMOB MECTHOIO Npon3BoOACTBa,
* onpeagerneHne HykKnmaHoro coctasa pagnoakTMBHOIo 3arpAa3HeHuA.

5. Kakue meTtoabl NnpuMeHsIIOTCS ANA Ae3aKTuBauum Tepputopumn?
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* CMbIBaHNe pagMOaKTMBHbIX BELLECTB BOAOW U BoAHbIM pacteopom NMAB
NONMBOMOEYHbIMU MaLLVHaMWU;

* CMblBaHWe pagnoaKTMBHbIX BELLECTB M BCacbiBaHNe X B ByHKep BakyyMHON MaLUWUHON C
nocneayoLwmm BbIBO30M M 3aXOPOHEHUEM ONaCHbIX OTXOA0B;

* CHATNE BEPXHErO CNos 3apa)XeHHOro rpyHTa Ha rnybuHy 10-15 cm gopoXHO-
CTPOUTENbHOW TEXHUKOW U 3aMeHa ero HOBbIM,;

* crpebaHne pagnoakTMBHO-3arpsi3HEHHOMO CHera MaluMHaMm, UMeLLMMK
crneuobopyaoBaHue.

NHCTpyMeHTarnbHble 1 3KCNepyMeHTarbHble MeTOAbl (U3NKU SAEPHBLIX PeakToOpoB
1. JanTe onpeaeneHne akTUBHOWN 30He U OTpaXaTerlto.

AKTMBHass 30Ha — 3TO 4YacCTb peakTtopa, B KOTOpPOM MOXeT npoTekaTb
camonoaepXxuBaroLlasca uenHaa peakuna geneHvsa. Martepuansl, npuMmbikarowme K
aKTMBHOM 30HE M BO3BpallallMe YacTb YXOOAWMX U3 Hee HenTpoHoB obpaTHo, B
COBOKYMHOCTW 06pasyloT oTpaxkaTerb.

2. Pacckaxurte npo OCHOBHbLIE 0CO06GeHHOCTH Hel7|Tp0HHOI7I peakunun aeneHus.

OcHOBHble 0COBEHHOCTM HEUTPOHHOW peakuun aeneHusi: a) obpasoBaHME OCKOSKOB
aenenns; ©) obpasoBaHMe HOBbIX CBOOOAHbLIX HEWTPOHOB NpW  AENeHun; B)
pagMoaKkTMBHOCTb  OCKOMKOB  JeneHusi,  ofycnaenueawowias UMX  JanbHenwme
TpaHcopmaumn Kk 6Gonee ycTonuMBbiM 0OOpasoBaHUAM, M3-3a 4ero BO3HUKAET psa
NOBOYHBbIX 3O(PEKTOB — KaK MO3UTUBHBIX, NOMNE3HbIX, TAK U HEraTUBHbIX, KOTOpbIE cneayeT
oba3aTenbHO yuynTbiBaTb MpU MPOEKTUPOBAHWMM, MOCTPOMKE M IKCNnyaTtaumm SOepHbIX
peakTopoB; I) BbICBOOOXAEHME 3HEPrMM MPU AENEeHUU — [flaBHOE CBOWCTBO peakuuu
AeneHns, No3BoNsLLIEE CO3a0aTb SHEPreTUYECKMI AOEPHbIN peakTop.

3. OanTe onpeperneHue NNOTHOCTU NOTOKA HEUMTPOHOB.

MNOTHOCTbL TOKA HEWTPOHOB — 3TO BEKTOP, MOAYMb KOTOPOrO YMCMEHHO paBeH
PasHOCTM YMCen HEeNTPOHOB, EXECEeKYHAHO nepecekallmx eauHUYHY  MIOCKYH
NNOLWaAKy, NepneHanKynspHy0 HanpaBneHnio 3TOro BeKTopa, B ABYX MPOTUBOMOMOXHBLIX
HanpaeneHusax

4. Y10 Takoe nokoneHue HeUTPOHOB U 3hheKTUBHbLIN KO3 hNLUMEHT
pPa3MHOXeHUA HEUTPOHOB.

[MokoneHne HENTPOHOB B peakTope — 3TO COBOKYMHOCTb HEUTPOHOB, POXAAeMbIX B
aKTMBHOW 30HEe peakTopa OLHOBPEMEHHO MMM B OYEHb KOPOTKUM (MO CPaBHEHMUIO CO
BpeMeHeM Ux cBOBOAHOroO CyLLLEeCTBOBAHNSA) MPOMEXYTOK BPEMEHM.

Benun4iuna, npeacTasnaoLas cobon OTHOLLEeHue ymcen HEWTPOHOB
paccMaTpMBaemMoro 1 HENOCPEACTBEHHO NpeALLeCcTBYHOLLEro eMy NoKONIeHU, Ha3biBaeTCA
3P PeKTNBHBIM KOIPPULMEHTOM Pa3MHOXEHUS HEUTPOHOB B peakTope.

5. NanTte onpeneneHuve BHELWHEro n BHyTpeHHero 6nok-acdexra.

OPPEKT YyMEHbLUEHNSA NIIOTHOCTU NOTOKA TEMNSIOBLIX HENTPOHOB Npu uX auddysnn B
3ameanutene No HanpaefeHUO K TOMMMBHOMY OnoKy, 0OyCrnOBMEHHbIN MOrnowarLwnumMm
CBOMCTBaMM pearnbHOro saameanuTensi, HasblBaeMblil BHELLHUM Br0OK-aheKTOM.

ObbekT OGonee 3HAYUTENBHOrO YMEHbLUEHUS MIOTHOCTU MNOTOKa TEMnOBbIX
HENTPOHOB Npu ux anddysnmn ot nepudepmn K ocu TONNMBHOIO Brnoka, onpeaensemMbii
CUMbHBbIMX MOrMOLWaWwnMM CBOMCTBAMU TOMMMBHOIO Oroka, HasbiBAEMbI BHYTPEHHUM
Bnok-adhekTom.
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Be3onacHOCTb N KOHTPONb B (PM3NKe S0epHbIX PeakTopoB

1) Nante onpeneneHne TepMmmHa « ATOMHasa CTaHLMs»:

AmomHasi cmaHyus: Sl0epHasi ycmaHoeka 0515 ipou3godcmea sHepauu 8 3a0aHHbIX
pexumax u ycrosusix rnpUMeHeHUs, pacrionazarouasics 8 rpeodesax ornpedesrieHHoU
MPOeKmMoM meppumopuu, Ha Komopou 0511 ocyuwecmernieHus 3mod yesnu ucrnosnb3yemcs
S0epHbIlU peakmop (peakmophbl) U KOMIIIeKC HeObX00UMbIX cucmeM, ycmpoulcms,
0bopydosaHusi u coopyxxeHul ¢ HeobxoOumbiMu pabomHukamu (nepcoHasnom) (HIM-001).

2) TpeOoBaHHS K JIHIIaM, TOMYCKAIOIIMMCS K padOTe ¢ UCTOYHUKAMU H3ITyYCHUS:

K pabome c ucmounuxamu uziyueHusi 0Onyckaromcs auya He moaoxce 18 nem, me umerowjue
MEOUYUHCKUX NPOMUBONOKA3AHUL, OMHECEHHble NPUKA30M PYKOBOOUMEsL K KAme2opuu nepcoHald
epynnol A, npowedwiue obOyueHue no NpPAGUIAM pAbOMbL C UCMOYHUKOM U3IYYEHUs U NO
PAoUayUOHHOU 6e30NACHOCMU, NPOWEOUUE UHCMPYKMAIC NO PAOUAYUOHHOU DE30NACHOCTIU.

Ha onpedeneHHble sudbl desimernibHocmu Oorlyckaemcs nepcoHarn apynrbsl A rpu
Hanu4uu 'y HUx pa3p6LU6HUL7, 8bl0asaeMbIx opeaHamu aocydapcmeeHHoao
peaynuposaHusi 6esonacHocmu. [NepeyeHb crieyuanucmos ykasaHHo20 rnepcoHarna, a
makxxe npedbssrisgeMble K HUM KeanuguKkayloHHbIe mpebosaHusi onpedensomcs
lMpasumenscmeom Poccutickol ®edepauyuu.

3) TepmuH «ABapusi pagnaumoHHas»:

Agapusi paduayuoHHasi - nomeps yrnpasneHusi UCMOYHUKOM UOHU3UPYou,e20 U3ry4eHus,
8bl38aHHasi HeucripasHoOCmMbo 0b6opydoeaHus, HernpasusibHbIMU delicmeusmu
pabomHukoe (nepcoHarna), cmuxutHbiMu 6edcmeusiMu Unu UHbIMU rpuYuHamu, kKomopasi
Moeasia fpusecmu usnu rpusesna K obrydeHuro fntooel 8biuie ycmaHOo8/1eHHbIX HOPM Unu
paduoakmueHOMY 3a2psISHEHUIO OKpyXatowel cpedsbl.

4) TepMuH «3arpsisHeHne NOBEPXHOCTU HECHMMaeMoe (PUKCUPOBAHHOE)»:
3aepsisHeHuUe nogepxHocmu HeCHUMaeMoe (Qukcupo8aHHoe) - paduoakmugHble
geujecmea, KOmopble He NepeHOCAMCs Mpu KOHmMaxkme Ha opyaue npedmemsl U He
yOansiromcs npu desakmusauuu.

5) TepmuH «3arpsis3HEHNE NOBEPXHOCTU CHUMaeMoe (HEPUKCMPOBAHHOE)y:

3azpsisHeHue rnogepxHocmu cHUMaemoe (HeghukcupogaHHoe) - paduoakmugHble
gewecmea, KoOmopble MNepeHoCcMcs npu KoHmMakme Ha opyaue rnpedmemsi u yoansomcs
npu 8esakmusayuu.
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KaneHpapHbin rpadhmk 0oCBOEHUA 3f1IeMEeHTOB obpa3oBaTesibHOM NporpaMmmbil

MpunoxeHune 10.1

K 1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
oMneTeHuus
1 cemecTp 2 cemectp | 3 cemectp | 4 cemectp | 5cemectp | 6 cemecTp 7 cemecTp 8 cemecTp 9 cemecTp A cemecTp B cemectp
B51.0.07
BbICLLAA
B51.0.01
B51.0.07 MATEMAT SUAOCO 53.01(0)
EblC Il L% oA MOoAroToBK
MATEMAT B51.0.09 ¢TO.B.01
VKA anektpo | B21.0.07 A RS
BbICLLAA MPOLIEOYPE
B51.0.08 CTATUKA, KTYANbH
MATEMAT SALLNTHBI U
MEXAHUKA | 3NEKTPO bIE
YK-1 KA SALLNTA
, MATHETW MPOBJIEM -
B51.0.10 BbINMYCKHOWU
MOJIEKYJIA 3M, bl
OMNTUIKA, KBATTMOUKA
PHAA KONEBAH TEOPUN <
OUINKA LINOHHOU
SU3NKA U nAan ATOMOB MO3HAHU PABOTBI
TEPMOON BOJHbI Y A
HAMUKA B1.0.12
OBLLAS MOJEKY
XNMUA
B3.01(0)
noagroToBK
B51.0.28 AK
MPOEKTH MPOLIEAQYPE
VK2 bIn SALLUNTBI N
MEHEOXM SALUNTA
EHT BbINMYCKHOWU
KBANUOVIKA
LIMOHHOW
PABOTbI
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K 1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
omMneTeHUus
1 cemectp | 2cemectp | 3cemectp | 4 cemectp | 5cemectp | 6cemectp | 7 cemectp | 8 cemectp 9 cemecTp A cemecTp B cemecTtp
51.B/B.01.03
MPABOBBIE
"
OPTAHM3AL
VIOHHbIE
OCHOBb!
ROBPOBOIE | £+ 5 nB.04.03
51.0.29 YECKOW
B1.0.27 | ~5BPEME (BOMOHTEPC | JPEHVHT
kommyHi | COPED e YUEBHOMO
KATVBHBIE | /00" HEATENbHO | BIAVIMOREM
TEXHOSOr CTBMS NS
TEXHOMNO CTH
YK3 44 rn 51.B.1B.01.04 JIALLC
MPOBECC B.AB.01.04 | 5\ aGEH
PA3BUTM TPEHVHI
VIOHATTBbH HbIMM
A OBLLEHVS]
oro BO3MOMHO
INYHOCT ans
OBLLEHVS] CTAMM
" oByUAloWN | 4T
XCS1 C
OrPAHWYEH
HbIMM
BO3MOXHO
CTAMM
3[0POBbS
51.0.03
VHOCTPA
HHbBIV 51.0.03
A3bIK | VHOCTPA 51.033 | B1.033 51.0.33
51.0.27 HHbBIN NPOGECC | MPO®ECC | B1.0.33 | MPO®ECC 53.01(0)
KOMMYHU |  A13bIK VIOHAMBH | MOHAMBH | MPO®ECCH | MOHAMBH NOArOTOBK
KATVMBHBIE | B1.0.29 o- 0- OHAMNBHO- 0- AK
TEXHOSOr | COBPEME | 51.003 | B1.0.03 | OPUEHTU | OPUEHTU | OPVMEHTUP | OPVEHTU MPOLIEAYPE
V4 N HHBIE | MHOCTPA | MHOCTPA | POBAHHO | POBAHHO | OBAHHOE | POBAHHO SALMTHI U
MPOGECC | TEOPUM M | HHbIN HHbBIV E E OBLLEHVE E BAUMTA
VOHANbH | TEXHOMO |  S3bIK 936K | OBLIEHW | OBLEHM HA OBLLEHM BbIMYCKHOM
oro v E HA EHA | MHOCTPAH | EHA KBAM®YKA
OBLEHVS | PA3BUTM VHOCTPA | MHOCTPA HOM VHOCTPA LINOHHOM
51.0.28 = HHOM HHOM A3LIKE HHOM PABOT!
MPOEKTH | MNYHOCT A3LIKE A3LIKE A3LIKE
bIft Y
MEHEKM
EHT




323

K 1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
oMneTeHuus
1 cemecTp 2 cemectp | 3 cemectp | 4 cemectp | 5cemectp | 6 cemecTp 7 cemecTp 8 cemecTp 9 cemecTp A cemecTtp B cemectp
B1.0.27
KOMMYHU
KATUBHBIE
TEXHOJIOr B51.0.02 d)Eungfczm
YK-5 4% WcTopus q
NMPOPECC Poccumn
MOHAJBbH
oro
OBLUEHNA
B61.0.06
OKOHOMU
KA U
CDVII;ﬁ:CO B3.01(0)
TPAMOTH MnoaroToBK
OCTb AK
MPOLIEAYPE
B1.0.29 BALLATBI 1
YK-6 COBPEME
HHbIE SALUNTA
BbIMYCKHOU
L KBAMMOUKA
TEXHOJIO -
AV LINOHHOW
PA3BUTU PABOTbI
A
JIMYHOCT
%
B1.0.04
OPUSNYECK
AA E1B.17 B1.B.17 B1.B.17 B1.B.17 B1.B.17
KYNbTYPA SJ'IE.K'-I'I/IB OJIEKTUMB | QJIEKTUB | 3JIEKTVB | OJIEKTUB
M CMNOPT HbIE HBbIE HbIE HbIE HBbIE
B1.B.17 acLynn ancuunn | gueumnn | gncecuunn | gucumnn
SNEKTVBH VHbI IO MHbI MO MHbI MO MHbI MO MHbI MO
YK-7 bIE OUINYUEC ON3NHEC | GPUINYEC | OUSNYEC | GUINYEC
ancuurn KON KOW KON KOWn KOW
MHbI MO KYMbTYPE KYNbTYP KYNbTYP KYNbTYP KYTNbTYP
PNSNYECK Y CHOPTY EN EN EN EN
on (MOIYIb) CIMoPTY CloPTY CroPTY CroPTY
KYNbTYPE (MOLOYJIb) | (MOAYINb) | (MOAYJIb) | (MOLOYJIb)
M CMNOPTY
(MOLOYIb)
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K 1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
omMneTeHUus
1 cemectp | 2cemectp | 3cemectp | 4 cemectp | 5cemectp | 6cemectp | 7 cemectp | 8 cemectp 9 cemecTp A cemecTp B cemecTtp
51.0.07
BbICLUAS]
51.0.07 Bl O M ATIEN A N i o r s E 1000
BbICLUAS] VIKA 51.0.26
BbICLUAS] TEOPVS! | YPABHEH
MATEMAT | B1.0.10 MATEMAT
MATEMAT BEPOSITH Vsl
Tn VIKA onmuka, | AT AT VYECKUE 53.01(7)
51.0.09 | OU3MKA 'l B1.022 METO[bI NOArOTOBK
51.0.08 MATEMAT | WYECKOW
MExatea | OMEKTPO | aTomoB | MWATERAT | VHESEEM | TEMnoMA MOLENNP AK
CTATVIKA, Y Apaoied | AV | ccoosM OBAHMS] NPOLEAYPE
onk MonEkynst | MEKTPO | MOMEKYN A Vs | _EMB SUBNYEC 3ALMTHI U
s MATHETW | B1.0.14 | /&% A SHEPTET KX BAUMTA
OUAA U 3M, conpoth | S0 | kot | IMECKOM NPOLIECC BbIMYCKHOM
KONMEBAH | BNEHUE OBOPY[I0 OB KBAMUOUKA
TEPMOOM VUECKAS! | MW TA3A :
AN | MATEPMA BAHUN 51.0.31 LIMOHHOM
HAMVIKA OVBUKA | B1.0.23
BOJHbI noB OBPABOT PABOTB!
51.0.11 51.0.19 | ®W3NKA
51.012 | B1.017 ! KA BO/Ib
MHOOPMA | L1012 L2 | ADEPHAA | HEMTPOH N
TUKA Ll ONEKTPO |~ 4 raika OB 3C
XUMUST | HUKA U
SNEKTPO
TEXHVKA
B53.01(0)
51.0.09 51.0.21
51.0.08 | 1000 st | 51.0.22 £1.0.25 NOArOTOBK
MEXAHVIKA 51.0.10 TEMNOMA AK
CTATVIKA, A TOMMNBO
, OMTUKA, CCOOBM NPOLIEAYPE
SNEKTPO 51.0.19 | XWOKOCT "
MOMEKY/S] OUBMKA EH B SALMTHI U
OrK-2 MAFHETU AOEPHAS! | U M TA3A MATEPUA
PHAS] Ay atomo | FEEEHEA | MM ASA | sHEPrET o BAUMTA
ovsukamn | | SV Y orsea | MMECKOM | on Pl BbIMYCKHOM
TEPMOM oA | MonEkyT oy | 0BoPYAO | ZEERERY KBAT®OUKA
HAMMKA | AE o8 BAHUN LIMOHHOM
PABOTb!
51.017
= o
SNEKTPO ”OHQ\OKT OBK
TEXHVKA 51.0.24
51.0.11 51.0.30 OCHOBb! ”;%'jﬁﬁg FI’,IE
OrK-3 VHOOPMA KOMMbIO MPOEKTUP =
TUKA TEPHbIE OBAHVSI U y
TEXHOJO CAMP BbIMYCKHON
s~ KBAMM®VKA
LINOHHOM
HAYKE W PABOTI
OBPA30B
AHIM
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KomneTteHuus

1 kypc

2K

pPC

3K

pc

4 xypc

5k

pc

6 Kypc

1 cemecTp 2 ceMecTp

3 cemecTtp

4 cemecTp

5 cemectp

6 cemecTp

7 cemecTp 8 cemecTp

9 cemecTtp

A cemecTp

B cemectp

OrK-4

B51.0.32
TEXHOJIO
Man
A3bIKN
NPOIrPAM
MWPOBAH
A

53.01()
noaroToBK
AK
MPOLEQYPE
SALKUTHI U
SALLMTA
BbIMYCKHOW
KBANNOUKA
LINOHHOW
PABOTHI

OrK-5

B51.0.11
MHO®OPMA
TUKA

52.0.04(T1)
MPOM3BO/C
TBEHHAS
MPAKTUKA,
SKCMMYATA
LIMOHHASA

52.0.04(M)
MPOW3BOLC
TBEHHASA
MPAKTUKA,
SKCIMIYATA
LIMOHHASA
62.0.05(Mn)
MPOWM3BOAC
TBEHHAS
MPAKTUKA,
MPEQOMIMINO
MHASA
53.01(0)
MoAroToBK
AK
MPOLEQYPE
SALUTHI U
3ALLNTA
BbIMYCKHOW
KBAJIMOUKA
LINOHHOW
PABOTHI
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(e - 1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
1 cemecTtp 2 cemectp | 3 cemectp | 4 cemectp | 5cemectp | 6 cemecTtp 7 cemecTp 8 cemecTtp 9 cemecTp A cemecTp B cemectp
B1.B.05
TEOPUA
MEPEHOC 51.0.26
A MATEMAT
HEWTPOH WYECKWE
OB METOAbI
B1.B.06 MOJOENUP
TEPMOON OBAHUWA
HAMWYEC SUBNYEC
KUE KX
LMK MPOLECC
A3C OB
Bb1.B.07 B51.0.32
TYPBOMA TEXHOJ10
LLNHbBI A un
ASC A3bIKU
51.B.04 | B1.B.A12 NPOrPAM n?%%’é‘érﬁc
52.0.02(Y) TEOPUA OCHOBbI MNPOBAH TBEHHAS
yl—I.EI.SHAFI MEPEHOC | 3NEKTPO Bb1.B.07 A APAKTUKA
NPAKTUK A INHAMUK | TYPEOMALL B51.B.09 51.B.09 B51.B.[1B.03.01 SKCI'IJ'IyATA
A M3NYYEH nun WHbl ABC | AOEPHbIE FI,D,E.PI.-H:;IE HATHETATEN LIVOHHAS]
TEXHbJ‘IO nnm KBAHTOB B1.B.10 OHEPIET 3HEPFETUYE N A3C 53.01(0)
FMYECKA B1.B.12 oun MAPOIrEHE | UYECKUE CKUE B2.0.04(I) I'IO,D,.FOTOBK
MK-1 q OCHOBbl | MEXAHUK | PATOPbI W | PEAKTOP PEAKTOPbI MPOU3BOLAC AK
OJIEKTPO n TEMIOOBM bl TBEHHAA
(”P%E_KTH OVHAMVK | 52.0.03(1) | EHHMKA | B1.8.10 | BYBAB-O30T 1 mpakTika, ”SF;C[’JT;THJ "
TEXHOMNO nu MPOU3BO b1.B.16 MAPOIEH N ASC OKCIMNYATA SALLUTA
FNYECKA KBAHTOB | OCTBEHH | SAEPHbBIE | EPATOPDI LINOHHAA BBINYCKHOM
) on AA PEAKLIUN 7 KBATVOUKA
MEXAHUK | TPAKTUK TEMJ100b LIVIOHHOM
7 A, MEHHWKN PAEOTBI
TEXHOJI0 B2.0.03(IM)
FM4YECKA MPOWN3BO
A OCTBEHH
(MPOEKTH AA
O- MPAKTUK
TEXHOJI0 A,
FM4YECKA TEXHOJ10
A) FM4YECKA
oT[.B.02 A
(0] (MPOEKTH
N3NKA O-
dYHOAME TEXHOJIO
HTANbHbI FMYeECKA
X A)
B3AMMO[
ENCTBUN
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(e - 1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
1 cemecTp 2 cemectp | 3cemectp | 4 cemectp | 5cemectp | 6 cemectp 7 cemecTp 8 cemecTp 9 cemecTp A cemecTp B cemectp
51.0.31
B51.B.03 OBPABOT
OKOHOM KA BO[bl
MKA HA ASC
B1.B.02 OTPACIIN B51.0.25 B1.B.10
OETAIN B51.B.07 TOMNMUBO MAPOIEH
MALUVH TYPBEOMA n EPATOPBI
B52.0.02(Y) LLINHbBI MATEPWAN 7 B3.01(0)
B2.0.01(Y) YYEBHAA A3C bl TEMJ100Bb 51B.14 nogroToBK
YYEBHAA MPAKTUK B62.0.03(M) | AAEPHOW | MEHHWKU OCHdeI AK
MPAKTUKA A, MPOU3BO | TEXHWKU B52.0.03(IM) APOEKTUPO B1.B.15 MPOLIEOYPE
AK-2 , TEXHOJIO OCTBEHH Bb1.B.07 MPOU3BO BAHUS OKCINYATA SALLUNTBI N
O3HAKOM TMYECKA AA TYPBOMALI | OCTBEHH 3NEKTPOCT LA A3C SALUNTA
UTEJNBbHA A MPAKTUK NHbI ASC AA AHLII BbIMYCKHOU
A (MPOEKTH A, B1.B.10 MPAKTUK KBATTMOUKA
O- TEXHOJO | MAPOrEHE A, LINOHHOW
TEXHOJIO MM4YECKA | PATOPbI W | TEXHONO PABOTbI
TMYECKA A TEMMOOBM | TMYECKA
A) (MPOEKTH EHHWKN A
O- (MPOEKTH
TEXHOIO O-
TMYECKA TEXHOJIO
A) TMYECKA
A)
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K 1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
oMneTeHuus
1 cemecTp 2 cemectp | 3 cemectp | 4 cemectp | 5cemectp | 6 cemecTp 7 cemecTp 8 cemecTp 9 cemecTp A cemecTp B cemectp
B1.B.11
ATOMHBIE
SNEKTPOCT
AHLINIA
B51.B.09 B1.B.13
AONEPHBIE CUCTEMBI
OHEPIFETUYE | YMNPABJEHU 53.01(0)
Ghil= 7 MOOrOTOBK
51.B.09 PEAKTOPbI AOEPHbLIMA AK
ANEPHBIE B1.B.11 SHEPIFETUYE MPOLIEQYPE
OHEPTET QIOMLILIE el SALLUNTBI N
MK-3 SNEKTPOCT YCTAHOBKA
MYECKUE AHLIAM MU U SAWUNMTA
PEAEITOP B51.B.1B.02.02 | ATOMHbIMU iEI%SngAM
MPUHUWMbI | SNEKTPUYEC LIVOHHO
OBECIEYEH KMIA PAEOTBI
n4A CTAHUMAMU
BE3OIMNACHO B1.B.15
CTU ASC SKCIITYATA
LA ASC
B51.B.1B.03.01
HATCHETATEN
N ASC
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K 1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
oMneTeHUus
1 cemecTp 2 cemectp | 3 cemectp | 4 cemectp | 5cemectp | 6 cemecTp 7 cemecTp 8 cemecTp 9 cemecTp A cemecTtp B cemectp
51.B.09
AOQEPHBIE
B51.B.03 OHEPTET
OKOHOM MYECKUE
KA PEAKTOP
OTPACIIN bl
B1.B.07 B1.B.10
TYPEOMA MAPOIEH 51.B.09 B51.B.1B.03.01
LLIHBI EPATOPBI ANEPHBIE HATHETATEN 53.01(0)
hele 51207 4 OHEPIrETUYE lele MnoaroToBK
B2.0.03(M) | TYPBOMALL | TEMJIOOB CKUE B51.B.[B.03.02 AK
MPON3BO MHbI A3C MEHHWKN TEMJIOMEXA
OCTBEHH B1.B.10 B52.0.03(IM) PEQK;?ZH HWYECKOE U T;\%ﬂf.ﬁg;‘z
MK-4 AA NMAPOIrEHE | NMPOM3BO OCHdeI BCMOMOTrAT ALNTA
MPAKTUK | PATOPblIA | OCTBEHH EJIbHOE -
MPOEKTUPO BbIMYCKHOWU
A, TEMJIOOBEM AA OBOPYOOBA
BAHUA KBATTMOUKA
TEXHOJIO EHHUKN MPAKTUK HUE <
ONEKTPOCT LINOHHOU
FMYECKA A, AHLII OIEKTPOCT PAEOTbI
A TEXHOINO AHLINIA
(MPOEKTH FMYECKA
O- A
TEXHOJIO (MPOEKTH
TMYECKA O-
A) TEXHOINO
FMYECKA
A)
B51.B.01
MPOEKTU B1.B.14
POBAHVE OCHOBGbI
MPOEKTUPO
) BAHUA
MOIAIET SNEKTPOCT
KTOPCKA 2
MK-5 A AT
[OKYMEH B51.B.[1B.02.02
MPUHLUNMBI
U OBECTIEYEH
OCHOBbI NS
MEIE(M)”O BE3OMACHO
CTU A3C




331

K 1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
omMneTeHUus
1 cemectp | 2cemectp | 3cemectp | 4 cemectp | 5cemectp | 6cemectp | 7 cemectp | 8 cemectp 9 cemecTp A cemecTp B cemecTtp
51.8.05
B 51.B.13
NEPRHOC 51.B.09 CUCTEMbI
- F:la,?,_IEEF"Dl-[I_Ef YI'IPAEIJ'IEHVI
HEV(')TBPOH VYECKVE ANEPHLIMM
£ Bao PEAKTOP SHEPTETMYE
B1B.O4 | oot bl CKAMM 52.0.04()
TEOPUA | orhio? 51.B.10 YCTAHOBKA | NMPOM3BOMC
MEPEHOC | it MAPOIEH MU 1 TBEHHAS]
A o EPATOPbI 51.B.09 ATOMHBIMA | TPAKTUKA,
MBMYYEH | ol o " ANEPHBLIE | BNEKTPUYEC | SKCMNMYATA
i o 51.8.10 | TEMNOOB | BHEPFETUYE KUMM LIVIOHHAS
61812 | O | MAPOTEHE | MEHHKM CKVE CTAHUMAMM | B3.01(0)
. OCHOBBI ? PATOPbI M | 62.0.03(M) | PEAKTOPbI | B1.B.AB.03.02 | MOArOTOBK
BMEKTPO | Lo /o) | TEMNIOOBM | MPOVSBO | B1.8./18.02.01 | TEMMOMEXA AK
OMHAMMK | PEE 05D | EHHMKA | ACTBEMH | KUHETMKA | HMYECKOE VM | MPOLIEQYPE
w A AR AOEPHBIX | BCMIOMOFAT | 3ALUMTBI U
KBAHTOB o MPAKTUK | PEAKTOPOB ENbHOE BALNTA
o PATUIK A, OBOPY[IOBA | BbIMYCKHOW
MEXAHVIK n TEXHOSO HUE KBATM®YKA
Y TEXHoNo FVYECKA ONEKTPOCT |  LMOHHOW
oy q AHLMM PABOTHI
= (NMPOEKTH 52.0.04()
o- MPOW3BOLC
(”POO'%KTH TEXHONO TBEHHAS
TEXHONO FMYECKA MPAKTUKA,
sy ) SKCMNYATA
5 LIMOHHAST
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KomneTeHums 1 kypc 2 kypc 3 kypc 4 kypc 5 Kypc 6 KypC
1 cemectp | 2cemectp | 3cemectp | 4 cemectp | 5cemectp | 6cemectp | 7 cemectp | 8 cemectp 9 cemecTp A cemecTp B cemecTtp
B1.8.11
ATOMHBIE
SMEKTPOCT | &) 0 oary
’QTEV% NPOV3BOLC
L TBEHHAS]
SKCMNYATA | oibes
52.0.03() 52.0.03() umaaac | e AETORA
NPOV3BO NPOV3BO 51.8/18.04.01 | 3 VA
[ICTBEHH [ICTBEHH MPUPOLOOX | /o tr e,
AS] ASl PAHHBIE | 2 B00 R
MPAKTUK MPAKTUK TEXHONOMM
51.0.17 TBEHHAS
RALSALS A A, 51.B.11 MHAASC | JD-HER
A TEXHONO TEXHONO | ATOMHBIE | B18/18.04.02 | T nie
MK-7 yal s FMYECKA FMUYECKA | 3MEKTPOCT | ®W3UUECKA S
KA 2 2 AHLUMM 9 3ALMTA i
(MPOEKTH (MPOEKTH MPU CHSATIN | [ OO0t
o- o- ANEPHO- N
TEXHOMNO TEXHONO OMACHBIX | ool Envpe
FMYECKA FMYECKA OBBEKTOB G | 'l loeb
) ) SKCMIVATA | G2
Sl BbIMYCKHOM
52.0.04(T) | yBAfMGMKA
nponssofc | AT
UES Al PABOTbI
MPAKTVIKA,
SKCTNYATA
LIMOHHAS
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KomneTeHuus 1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
4 1 cemecTp 2 cemectp | 3cemectp | 4 cemectp | 5cemectp | 6 cemectp 7 cemecTp 8 cemecTp 9 cemecTp A cemecTp B cemectp
B1.B.11
ATOMHBIE
s1p11 | SMEKTPOCT
ATOMHBIE E1B.15
lISEDISF OKCIJTYATA
AHLIMN LIS ASC B3.01(0)
B1.B.04 B1.B.05 ZB%V%I\?EO‘ITPOVT B51.B.[B.04.01 HOHFAOJOBK
B1.0.19 VB9 IES AN OCHOBbI IEIOR{OON NMPOLEOYPE
MEPEHOC | NMEPEHOC PAHHBIE
AOEPHAA PAOVALINOH SALLNTBI U
MK-8 A A - TEXHOIOIN
SUBUKA g HOWU SALLNTA
W3NYYEH | HEUTPOH N HA ASC -
y BE3OINACHO BbIlNYCKHOU
1% OB B51.B.[B.04.02
CTn OUINUYECKA KBANUOVIKA
B51.B.[B.01.02 9 BALMTA LIMOHHOW
SALLUNTA OT PABOTHI
MNP CHATUN
MOHUBWPYIO AIEPH
LATA OI"?ACHI:?;(
HEWEEIT | armEarem @
OKCITYATA

Lmm
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K 1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
oMneTeHuus
1 cemecTp 2 cemectp | 3 cemectp | 4 cemectp | 5cemectp | 6 cemecTp 7 cemecTp 8 cemecTp 9 cemecTp A cemecTtp B cemectp
B1.B.01
MPOEKTU
POBAHUE
KOHCTPY
KTOPCKA
A B52.0.04(I)
JOKYMEH nMnPON3BOLAC
B2.0.01(Y) TALUMA N 51B.14 TBEHHAA
YYEBHAA OCHOBbI B1.0.24 OCH(ijI B2.0.04(IM) MPAKTUKA,
MPAKTUKA METPOINO OCHOBBbI APOEKTUPO MPON3BOAC | SKCINYATA
MK-9 , rn MPOEKTUP BAHUS TBEHHAA LINOHHAA
O3HAKOM B2.0.02(Y) OBAHUA U 3NEKTPOCT MPAKTUKA, B2.0.05(Ma)
UTENBHA YYEBHAA CAINP AHLII OKCMNYATA | MPON3BOAC
A MPAKTUK LINOHHAA TBEHHAA
A, MPAKTUKA,
TEXHOJIO NPELONMNO
TMYECKA MHAA
A
(MPOEKTH
0-
TEXHOJIO
TMYECKA
A)
B1.0.22
TEMNOMA 51.0.26
CCOOBM MATEMAT
EHB MYECKUE
OHEPTET METObI
MYECKOM B51.B.07 MOOENNP
OBOPYOO | TYPEOMALL | OBAHUA
B51.B.02 BAHU MHbI ASC OUSNYEC
AK-10 OETANU B51.B.06 B1.B.10 KX
MALLIVH TEPMOOW | MAPOrEHE | NMPOLIECC
HAMUWYEC | PATOPbLI U OB
KWE TEMJIOOBM B1.B.10
LINKNbI EHHUKN MAPOIEH
A3C EPATOPBI
B51.B.07 7
TYPEOMA TEMNOOB
LHNHbBI MEHHWKW
A3C
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KaneHaapHbin rpacduk popmmpoBaHusa KoMmnetTeHLUn

MpunoxeHune 10.2

1 Kypc 2 Kypc 3 Kypc 4 Kypc
KomneteHuuu 1 4 5 6 7 8
2 cemecTp 3 cemecTp
cemecTtp cemecTtp cemecTtp cemMecTtp cemecTtp cemecTtp
zm; YK-1.1;
YK-1'3z YK-1.2; YK-1.1;
YK-2.1I YK-1.3; YK-1.2;
YK-2'2z YK-3.1; YK-1.3
YK—2-3I YK-3.2; YK-4.1;
~ YK-3.3; . YK-4.2; YK-4.1;
YK-2.4; . YK-1.1; : :
VK-2 5. YK-3.4; VK-1.2- YK-4.3; YK-4.2;
YK-3'1z YK-3.5; YK-1.3Z YK-4 .4; YK-4.3; YK-4.1;
VK-3.2: YK-4.1E YK-4.1- YK-4.55 YK-4 .4; YK-4.25 YK-4.1: YK-4.1:
’ YK-4.2; ’ YK-6.3; YK-4.5 YK-4.3; ’ ’
YK-3.3; ’ YK-4.2; ’ . ’ YK-4.2; YK-4.2;
’ YK-4.3; ’ YK-6.4; YK-7 .4; YK-4 .4; ’ ’
YHuBepcanbHble YK-3.4; ’ YK-4.3; ’ ’ YK-4.3; YK-4.3;
’ YK-4 .4; ’ YK-7 .4; YK-7.5; YK-4.5 ’ ’
YK-3.5; YK-4 .4; ’ . YK-4 .4; YK-4 .4;
VKA1 YK-4.5 VK-45 YK-7.5; YK-7.6 YK-7 .4; VK45 VK45
YK-4-2I YK-5.1; VK5 '1_ YK-7.6 YK-8.1; YK-7.5; ) )
.y YK-5.2 A YK-9.1; YK-8.2; YK-7.6
YK-4.3; ) YK-5.2 YK-7 .4; ! ’
VK-4 4. YK-6.1; VK7 5 YK-7.6 YK-9.2; YK-8.3;
YK-4'5Z YK-6.2; " ) YK-9.3; YK-8.4
YK—S- 2’ YK-6.3; YK-9.4;
yK-5.3 YK-6.4 YK- YK-9.5
VK-7 '1_ 7.4; YK-7.5; YK-10.1; YK-
YK-7.2: YK-7.6 10.2; YK-10.3
YK-7.3
OMK-1.1: OTK- OI'IK-1.1E OHK-M; OI'IIf—
1.2- OMK-1.6: OrlK-1.2; 1.2; OMNK-1.6;
Ohk-1 7. Oﬁk- Or1K-1.5; Or1K-1.5; OnkK-1.1; OrllK-1.1;
18 O-I'I’K—2 1- Or1K-1.6; OrlK-1.7; OlK- OrlK-1.2; OrK- OrlK-1.2; OrK- OrlK-1.2; OlK-
Ohk-2 4- OI;Ik- OrlK-1.7; 1.8; OMNK-1.9; 1.5; 1.5; OrK-1.2; OlK- OMK-2.2: OK- 1.3; OMNK-1.4;
O6wenpodeccuoHanbHbIe 5 O-I'I’K—2 6 OrlK-1.8; OrlK-2.1; OrnkK- OrnkK-1.6 OrlK-1.8 1.9; OlNK-1.10; 3.1- O.I'Ii<-3 3- OnnK-1.7; OMNK-
OI'.IK,-3 1- OﬁK- OrlK-1.11 2.4; OlK-2.5; OrlK-1.7 OrK-2.3; OrlK- OlnK-2.4; T = 1.10; OlMNK-4.1;
3 - O-I'I’K—S 1- OrK-2.1; OlK-2.6 Or1K-1.8; OlK- 2.6 OlnK-4.2;
Ohk-5 o- OI;Ik- OrlK-2.4; OrlK-3.1; OrK- 2.2; OMNK-2.3; OrK-2.4
5‘ 3 OlMK-2.5; 3.2; OrNK-3.4;
) OlK-2.6 Or1K-3.5; OrlK-
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OrK-3.1; 3.6

OrK-3.2;
OrK-5.1;
OlK-5.2;
OlK-5.3

MK-1.1; MK-1.1:

MK-1.2; MK-2.1; . .

MK-1.1; MK-2.1;

Hi; ‘11? Higz MK-1.4; MK-2.3;

MK-2.1; MK- _ 2.1, MK-1.3: 24, MK-2.4: MK-2.4.

, _ MK-2.6; MK-2.2; _ MK-2.5 Py ;

2.3; NK-2.4; , : MK-6.2; MNK-2.5; MK-2.5

npocbeCCVIOHaanble MK-2.5: MK- ﬂK-52, HK-23, MK-6.4 MK-2.6 MK-2.6 MK-2.6

. MK-5.3 MK-2.4; ’ MK-2.7; . .

2.6; MK-2 5. K41 MK-4.2; MK-3.1;

To T MK-6.4; MK-3.2;

o MK-6.4;

MK-6.4 MK-6.5;




