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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

B1.B.[1B.04.01 NMpupoaooxpaHHble TexHonorum Ha A3C

1. Koa n HaumeHOBaHMe cneunanbHOCTU:

14.05.02 ATOMHbIE CTaHUMN: NPOEKTUPOBAHME, SKCNyaTauns N UHXUHUPUHT
2. Cneuvanusauums:

[MpoekTMpoBaHMe 1 aKkcnyaTauma aTOMHbIX CTaHUUN

3. KBanudumkaumsa BbINyCKHUKA: NHXEHEP — (PU3nK

4. dopma oBy4eHuUA: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaymio QUCLUUNINHDbI:

Kadheapa sgepHoOn PUsnku

6. CocTtaBuTenu nporpamMmmbi:

K.d.-M.H., gou. AnenHukoB Anekcen Hukonaeswuy, a.¢.-m.H., gou. Jlrobawesckmn Omutpuin

EBreHbeBuny
7. PekomeHpoBaHa:

Hay4Ho — meToguyeckum coBeToM pmanydeckoro dakynoteta, npotokon Ne4 ot 18.04.2024 r.

8. YuebGHbIn roa: 2028/2029 Cemectp(bl): A



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llensimu oceoeHusi y4ebHOoU OucyurniauHbl S611siomcs:

- MNOAroTOBKa BbIMNYCKHMKA K MPOM3BOACTBEHHO-TEXHOMOIMYECKON OEeATENbHOCTN B
obnactu aKcnnyaTauMm COBPEMEHHOIO BbICOKOAh(PEKTUBHOIO 00OpPYyAOBaHMS  aTOMHbIX
CTaHumMnM c cobniogeHnem TpeboBaHMI 3aWmnTbl OKpyXakowen cpeabl M 6Ge3onacHOCTU
NPOM3BOACTBA; MOArOTOBKA BbIMYCKHMKA K CAMOCTOATENIbHOMY ODYYEHMIO U OCBOEHWIO HOBbIX
npoceccuoHanbHbIX  3HAHWM n YMEHUNA, HenpepbIBHOMY npodeccnoHansHoMy
CaMOCOBEpPLLEHCTBOBAHMIO

3adayu y4yebHoU OuCyUMNIUHBI:

- 00yunTb BbINYCKHMKA FPAMOTHO OCYLLECTBNATb KOMMMEKC TEXHUYECKUX, CaHUTapHO-
TMIMEHNYECKMX N OPraHn3aunoOHHbIX MEPOMPUSATUI MO OXpaHe OKpYXatoLlen cpeabl 1 YenoBeka
Npu NPOEKTUPOBaHUK, CTPOUTENLCTBE M AKCMNyaTaumMm atoMHbIX cTaHumn (AC).

- YCBOEHME OCHOBHbIX MOMOXEHWU ANCUUNIINHBI O BpeAHbIX hakTopax, BO3HUKAOLLNX

npuW aKcnnyaTaumm TennoaHepreTnyeckoro obopyaoBaHns n cnocobax nx nogaBneHus um
MUHUMM3ALNY;

-OBfageHne MeTofgamMu  OMpedeneHusl  XapakTepucTuk BblbpocoB w  cbpocoB
TENMO3HEPreTUYECKNX NPESNPUATUA N UX BIINSHUS Ha OKPY>KaloLLYHO cpeay;

-npnobpeTeHme  MNpaKTUYECKUX HaBbLIKOB  HOpMMpOBaHMSA  BblbpocoB, cHpoOCOB,
paguaumoHHon 6e3onacHOCTU K NnaTe 3a BpeaHble BblOpochkl 1 cOpochI.

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OOIT:

YyebHaa gucuunnuHa [MpupopooxpaHHble TexHonorm Ha AS3C OTHOCUTCA K OUCLMNIUHE
(mogynto) no BeIbopy BapuaTuBHOM Yactu bnoka b1.

11. MnaHupyemble pe3ynbTaTbl O0Oy4YeHUA MO AucuUNNMHe/Moaynio (3HaHUA, YMeHUSs,
HaBblKU), COOTHECEHHbIE C MMaHUPYeMbIMU pe3yribTaTaMU OCBOEHUA obpa3oBaTernbHOM
nporpaMmmbl (KOMMETEHLUAMMU) U MHAUKATOPAMM UX AOCTUXKEHUS:

Kog HassaHue Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
KOMMNEeTeHLMMN
CnocobeH genatb
OLIEHKY siiepHOn 1
HEHKY ANEPHC 3HaeT npuvHUMNbI 1
pagvauoHHON
HOPMbI
BesonacHocTn npm
obecneyeHus
akcnnyaTaumm N
SAEPHON U
AACPHBIX afuaLMoHHOW
MK-7 | aHepreTnyecknx MK-7.1 b
YCTaHOBOK, a 6esonacHocTu npwm 3HaTb: NCTOYHMKM 06pa3oBaHMsA OTXOL4OB B
TaloKe an’ akcnnyaTaumm A0epHOM TOMMMBHOM LMKNe, MeETOObI U cpeacTBa
A0EepPHbIX Y
0BPALLEHMM G aep pagnaLMoHHOro MOHUTOPWHIa B 30HE OENCTBMS
3HepreTnyecKmx AC.
A0epHbIM
YCTaHOBOK
TOTNBOM 1 YMeTb: NPOBOAWTL aHanun3 1 OLEeHKy CTENeHn
OpYyrumMu oTxogamm - MPOBOA o HeHKy
akonorunyeckoro Bosgernicteus AC, nponssoanTb
Cnoco6eH 3HaeT OCHOBHbIE i
N pacyeT BbibpocoB 1 copocoB AC; 060CHOBaAHHO
BbIMOJSHATb CBOWCTBA .
. npeacTaBnsaTb NPeMMyLLEecTBa aTOMHOM
MHONBMAYANbHbIN paanaumoHHOro
- 3HEpreTukn
003NMETPUYECKUI N3NyYeHns n
KOHTPOIb MK-8.1 MeToabl nx .
OHTPON A BnageTb: onbiToM NpUMeHeHMs TpeboBaHui
obnyyeHus pervcTpaumm,
OTpacneBblX CTaHOAPTOB
MK-8 | nepcoHana cnocobbl 3awwmnTbl OT
opraHumsaumm NOHMN3NPYIOLLNX
aTOMHOW oTpacnu, n3nyyeHum
obpabatbiBaTh 3HaeT npuHUMN
pesynbTaThbl K-8.2 OencTBuUs,
paguaumMoHHoro ’ KOHCTPYKLNU K
KOHTpOns npaswna




opraHusauum
aTOMHOW oTpacnu

TEXHNYECKOMN
akcnnyaTauum
CpeacTB
003NMETPUYECKOTO
KOHTpOIs U
OEeTeKTopoB
NOHN3NPYHIOLLMX
N3ny4vyeHum

MNK-8.4

MNMpumeHseT
MEeTOAMKN
N3MepeHuns
napameTpoB
NOHMN3NPYIOLLErO
N3ny4veHus,
npoBoanT
CTaTUCTUYECKYHO
06paboTky
NonyYeHHbIX
pes3ynbTaToB

12. O6beM gncuunnuHbI B 3a4eTHbIX eguHulax/yac. — 5/180.

dopma NPOMEeXyTOYHOM aTTecTauum — 3a4eT C OLeHKOMN

13. TpypoemkocTb No Buagam y4yebHomn paboTbl

TpygoemKkocTb
Bug yyebHow paboTbl Bcero Mo cemecTpam
A cemecTtp
AyaouTOpHbIE 3aHATUSA 80 80
nekunmn 48 48
B TOM 4ucne: npakTn4eckue 16 16
nabopaTtopHble 16 16
CamocTosTenbHas paborta 100 100
B TOM Ymncrie: KypcoBas pabota (NpoekT)
. 3aveT C .
dopma NpoMeEXYTO4YHON aTTecTaLmm 2 3ayeT c oueHkomn
OLIEHKON

UToro: 180 180

13.1. CopepxaHue gUCLUUNIVHDI

Peannsauus
pasgena
Ne n/n HavmetoBakue pasnena CopepxaHue pasgena gUCuUUnivHbl ANCLANANHLL G
AVCLUUNITUHBI NMOMOLLbHO
OHnamnH-Kypca,
QYMK*
1. Nlekumn
CoumanbHaga 3Ha4MMOCTb AUCUUNINHBIL. BnusHue https://edu.vsu.r
11 BeepeHue TEXHMYECKOro Nporpecca Ha 3KONorM4eckmii npoLecc. u/enrol/index.ph
' lMepcnekTnBbl pa3BUTUSA IKONOTMYECKM Be30MacHbIX p?id=29308
AC B pernoHe. CogepxaHune 1 NnocTpoeHne Kypca
CpaBHeHne BO34ENCTBUS PasNNYHbIX TOMMMBHbBIX https://edu.vsu.r
LIMKITOB Ha OKpyXatowyto cpeny. KoHuenuns u/enrol/index.ph
12 5::;213&6::?2;086@ " akonorunyeckon 6esonacHoctn AC. BniusiHme p?id=29308
OKPYXAIOLLYIO CPEY pPagnoaKkTMBHBLIX OTXOA0B Ha YeroBEKA U OKPY>KatoLLyHO
cpeny. BHyTpeHHUIA 1 BHELIHWI NyTK 06nyYeHus
YyernoBeka.
JonycTumble ypoBHM BIBPOCOB 1 cbpocoB. PacueT https://edu.vsu.r
OrpaHUuEHIS BLIBPOCOB M O0oNyCTUMBIX KOHLI,eHTpaLI,I/IlZI (OK) n npegensHo u/enrol/index.ph
CBPOCOB PAAMIOAKTUBHBIX aonyctumeix kKoHueHTpauun (MAK) paguoHyknuaos m p?id=29308
13 XMMWYECKMX BeLLEeCTB B aTMOCHEPHOM BO3JyXe U

BELLECTB B OKPY)XaloLLyto
cpeny

Boae BogoemoB. OnpeaenexHve npeaenbHo-
ponyctumoro Belibpoca (MAB) n gonyctnmoro cbpoca
(4C) AC.
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UcTouHunkm obpasoBaHus
OTXO[OB B SiA€PHOM
TONIMBHOM LMKIIE U
OCHOBHbIE NMPUHLUUMBI
3aLLUMTbl OKpyXatoLemn
cpeapl

NcTouHMKM 06pa3oBaHms OTXOA40B B SAEPHOM
TonnmMBHOM Umkre. Knaccudpmkaums pagamoakTMBHbIX
otxogoB AC. Cneuudmka ycrioeui akcnnyaTauumn AC.

https://edu.vsu.r
u/enrol/index.ph
p?id=29308

15

TexHONormm O4YnCTKN

ra3oaspo30JibHOro BbIGDOCa

N 3alUMTHOrIO rasa

XapakTepucTuka rasaoasapo3osfibHoOro Belopoca.
Ouunctka TexHonormyecknx cayBok ot PBIM. Cnocob
dpoHTaneHoM paguoxpomaTorpadun. «BeyHbiex»
KOMOHHbI. QP HEKTUBHOCTb
paguoxpomatorpaduyeckon cuctemol (PXIC).
Cnocobbl OxnaxaeHus 1 OCYLLKX O4MLLAeMOro rasa.
Cxembl PXI'C ouncTkmn TexHonornveckmnx razos Ha AC
¢ peaktopamu BBOP n PEMK. OuuncTtka ot PBIT
3awuTHoro rasa Ha AC ¢ peaktopamu Ha ObICTPbIX
HenTpoHax. OYMcTka TEXHONOMMYECKUX COYBOK OT
noga n asposonein. Tunbl a3po30sibHbIX PUBTPOB,
achbdhekTnBHOCTL NX paboTbl. OuncTka
BEHTUMSALMOHHBIX BbIGpOCOB. CUCTEMbBI BEHTUNALUN
AC. AspognHamuka nomelteHnn AC. CneunanbHas
BEHTUNALMS, TEXHONOIMMYECKas BEHTUNALMS,
obueobmeHHas BeHTUNAUNA. CuctemMbl OHUCTKN
BEHTUNALMOHHOro Bo3gyxa AC. BEHTMNALMOHHbIE
TPyObl aTOMHbIX 3NEKTPOCTaAHUMIA.[yTK
COBEPLUEHCTBOBAHNS CUCTEM OYUCTKM
TEXHOJSOrMYECKMX ra30B Y BEHTUMSILMOHHOMO BO34yxa
AJC.

https://edu.vsu.r
u/enrol/index.ph
p?id=29308

1.6

PacceunBaHune BpeOHbIX

BbIGpPOCOB B aTMOCHEPHOM

BO3ayxe

CTtpoeHune aTmocdepsbl. YpaBHeHME TypOYyneHTHON
andbdyanm npu paccemBaHmm pagnonyknmugos. Popma
dakena Bbibpoca. BnivsiHne pasnuyHbix hakTopoB Ha
3 heKTUBHOCTb paccenBaHnsi Bbibpoca B
aTMocgepHOM BO3ayXe.

https://edu.vsu.r
u/enrol/index.ph
p?id=29308

1.7

3awuTta BoAHbLIX pecypcoB
OT 3arpsi3HEeHU XnaKkumm
oTxogamu

OumncTKa XMAKNX pagmoakTuBHbIX 0TxogoB. OCHOBHas
TEeXHOMNorMyeckas cxema O4UCTKU COPOCHBIX BOA,
copepxalimx pagnoHyknuapl. Beibop cxem
Ae3aKTMBaLummn COPOCHbIX BOA B 3aBUCUMOCTU OT
cocTaBsa 3arpsisHeHun. NepcnekTunssbl
COBEPLLEHCTBOBAHWS OYUCTKU PafMOaKTUBHbIX
cbpocHbIx Bog. PacnpocTpaHeHne xungkmx
pagmMoaKkTMBHbIX COPOCOB B BOAOEMe-OXnaguTerne.
PacnpocTpaHeHune Tputua B BOAOEME OXaguTens un
aTtmocagepe.

https://edu.vsu.r
u/enrol/index.ph
p?id=29308
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TennoBoe 3arpsisHeHne
BOJOEMOB W LLUYM Mpu
pabote AC

MacwTabbl noTpebneHns Boabl Npu OXNaxKaeHUn
KOHAeHcaTopoB TypouH. JonycTumble TemnepaTypbl
BOAbl B €CTECTBEHHbIX BOJOEMaX U BOJOCTOKaX.
Cnocobbl orpaHnyeHust TemnepaTyp COPOCHON U
CcMmellaHHon BoAbl. [NepcnekTuBbl NPpUMeHeHNst
pa3nuyHbIX cnocobos oxnaxgeHus. Ncnonb3oBaHne
cbpocHoro Tenna AC. NCTOYHMKM LIyMa, METOAbI €ro
CHUXeHMS.

https://edu.vsu.r
u/enrol/index.ph
p?id=29308

1.9

Cuctembl obpalleHus ¢
XUOKUMU 1 TBEpObIMU
pagnoakTUBHBLIMU
oTxoaamu

TpeboBaHusa 6e3onacHOCTU NPU NPOEKTUPOBAHNMA 1
3KCnyaTaumm cuctem obpalleHuns ¢ paamoakTUBHbIMU
oTxoaamu. KoHauLMOHUpOBaHUE paanoakTUBHbIX
oTxonoB. OTBepXAEHNE XUOKUX PAANOAKTUBHbIX
oTxonoB. [epepaboTka pagnoakTMBHLIX OTXOLO0B.
XpaHeHwue XnaKMX paanoakTUBHBLIX OTXOL0B.
3axopoHeHue paanoakTMBHbBIX OTXO0B.

https://edu.vsu.r
u/enrol/index.ph
p?id=29308

1.10

Ob6paleHune ¢
oTpaboTaBLINM SOePHbIM
Tonnueom (OAT)

KoHuenuun obpauenns ¢ OAT. BpeMeHHoe xpaHeHue
OAT Ha AC. TpaHcnopTtupoBka OAT. nutensHoe
xpaHeHue OAT. MNepepaboTka, obpaiieHme ¢ PAO ot
nepepabotkn OAT.

https://edu.vsu.r
u/enrol/index.ph
p?id=29308

1.11

PaavaumnoHHbIn KOHTPOSb
OKpyXatoLuen cpeapl

PagwaunonHas obctaHoBka B Poccun. PagmaugmoHHas
o6CcTaHOBKa B panoHax pasmeLleHns
aevctaytowmx AC. MeTtogpl n npmbopsl

https://edu.vsu.r
u/enrol/index.ph
p?id=29308




paguaunoHHOro KOHTPOMS OKpY>KatoLLen cpeapl.
KoHTponb 3arpssHeHuit B nouse. KOHTponb BbIGpocoB
B atMocdepy. KoHTponb c6pocoB B BOAOEMBI.
PaavaunoHHbIN 9KONOrMYeCKNMA MOHUTOPUHT B panioHe
AC. ABTOMaTU3NPOBaHHAs CUCTEMA KOHTPONS
paguauunoHHon obctaHoBkn ACKPO.
MpepoTBpalleHne 3arpsi3HEHNS OKpYXXatoLwen cpeabl
npu aBapunHbix cutyauusix Ha AC. daktuyeckme
AaHHble no nocneacteuam asapui Ha AC. AHanus
paavaumnoHHon obctaHoBkm B Poccum n Tomckon
obnactu

2. MpakTuyeckune 3aHAaATUA

BnusHue obbekToB

N3mepeHne paamMoakTMBHOCTM UCTOYHMKA

https://fedu.vsu.r

2.1 3HepreTUKnN Ha Yenoseka u MIOHM3VPYIOLLIETO U3NYYEHMS u/enrol/index.ph
OKpyXatoLuyto cpeay ' p?id=29308
OrpaHu4eHuns BbiGpocoB K OnpeneneHme paanoHVKAN 6 https://fedu.vsu.r
cbpocoB paaMoaKTUBHbIX pen PaANOHYKNNAHOTO CocTasa npoobi u/enrol/index.ph

2.2 MOYBbI M OLEHKa aKTUBHOCTU OTAENbHbIX BbIABIIEHHbIX .
BELLECTB B OKPY>KatoLLyH0 p?id=29308
cpeny pagnoHyKNuAoB B Npobe Ha raMma-CrnekTpoMeTpe.

McTouHnkm obpasoBaHus https://edu.vsu.r
OTX0O0B B 94€pHOM u/enrol/index.ph

23 TOMSIMBHOM LIMKIIE U M3amepeHune nnoTHOCTM NOToKa pafoHa C NOBEPXHOCTU p?id=29308
OCHOBHbIE NPUHLUMMBI 3emnm
3alUMTbl OKpyXatoLen
cpeapl
PaccevBaHuve BpegHbix N3yyeHne metogos 1 npnbopoB pagnaumMoHHOro https://fedu.vsu.r

2.4 BbIGPOCOB B aTMOCEPHOM | KOHTpOnS BbIBPOCOB B aTtMocdepy u cbpocos B u/enrol/index.ph
BO34yxe BOAOEMbI. p?id=29308

> Salmra BOAHBIX PeCYpcoB NamepeHune anbda-, 6eTa-akTMBHOCTY BOAbI C LENbLo https.//gdu.vsu.r

5 OT 3arpsi3HEeHNN XNOKNMHU KOHTPOIS e KayecTsa u/enrol/mdex.ph
oTxogammu p?id=29308
T MOHWUTOPUHT pagnaunoHHOW 06CTaHOBKM https://edu.vsu.r
enroBoe 3arpsi3HeHne N . .
BopoHexxckoi o6nactn B aBTOMaTU3MpPOBaHHOM u/enrol/index.ph
2.6 BOZOEMOB W LWYM Mpun o pey
pabote AC CcUCTeEME KOHTPOIs pagnaunoHHOM 06CTaHOBKM p?id=29308
(ACKPO TO).
3. llabopaTopHble 3aHATUSA
BnusiHne o6bekToB https://edu.vsu.r

3.1 3HEepreTUKN Ha YenoBeka n JTabopaTtopHas paboTa Ne1. u/enrol/index.ph
OKpY>KatLLyto cpefy p?id=29308
OrpaHn4yeHust BbIBPOCOB U https://edu.vsu.r
cbpocoB pagmMoaKTUBHbBIX u/enrol/index.ph

3.2 BELLECTB B OKPYXAIOLLYIO JlTabopaTtopHas pabota Ne2. 02id=29308
cpeny
NcTovHukn obpasoBaHms https://fedu.vsu.r
OTXOAOB B SiA€PHOM u/enrol/index.ph

3.3 TOMNMBHOM LKNE 1 JlabopaTtopHas pabota Ne3. p?id=29308
OCHOBHbI€ MPUHLUMBI
3aLLUMTbI OKpyXatoLen
cpeapl
PacceunBaHune BpegHbIX https://edu.vsu.r

3.4 BblOpocoB B aTMoccepHoM | JTabopaTopHas paboTta Ne4. u/enrol/index.ph
BO3ayxe p?id=29308
3alumTa BoaHbIX pecypcos https://edu.vsu.r

35 OT 3arpsi3HEHUI XNOKUMU JTabopaTtopHas paboTa Ne5. u/enrol/index.ph
oTxogamu p?id=29308
TennoBoe 3arpsisHeHne https://fedu.vsu.r

3.6 BOJOEMOB W LUYM Mpu JlabopaTtopHas paboTa Ne6. u/enrol/index.ph
pabote AC p?id=29308

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN
Ne HanmeHoBaHue TemMbl Buabl 3aHATUN (KONTMYECTBO YacoB)
n/n | (pasgena) AMCLMNANHDI Nexkumm | Mpaktyeckve | NaGopatopHble |CamocTositenbHas | Bcero




pabota

1. BeepneHue 2 4 6
BnusHmne ob6bekToB
2. 3HEepreTUKU Ha Yenoseka 4 2 2 10 18

N OKpYXKaloLyto cpeay

OrpaHn4yeHus BbIBPOCOB U
c6pOoCOB paanoaKTUBHBLIX
BELLIECTB B OKPY>KatoLLyto

cpeny

MCTOYHUKM 0Opa3oBaHus
OTXOAO0B B 4EPHOM
TOMNNIMBHOM LIMKIIE U
OCHOBHbI€ MPUHLNMbI

3aLUNUTBI OKPY>KaKOLLEN
cpeapl

TexHonorMm o4ncTKM
rasoaspo30s1bHOro
BbIOpoCa 1 3aLnTHOro
rasa

PacceunBaHve BpeaHbIx
6. BbIOpPOCOB B 4 2 2 10 18
aTMocdepHOM BO3gyxe

3almTa BogHbIX
7. pecypcoB OT 3arpsi3HeHni 4 4 4 10 22
XNOKUMK OTXOJaMu

Tennosoe 3arpsa3HeHue

8. BOLOEMOB U LWYM Npu 6 4 4 10 24
pabote AC
CucTtembl obpalleHus ¢
9. XUOKUMU 1 TBEPOBIMU 6 10 16
pagnoakTMBHbLIMUA
oTXo4amu
O6paveHue ¢
10. | oTpaboTaBwuM SAEPHLIM 4 8 12
Tonnueom (OAT)
11 PaD,VIaLI,I/IOHHbIVl KOHTPOSIb 4 8 12
OoKpyXarLlewn cpefbl
Wtoro: 48 16 16 100 180

14. MeToanyeckue ykasaHusa Ans ooyyaroLWmMXCcAa No OCBOEHUIO AUCLUNIIUHDbI:

CtyneHTam Ha nekumsix HeobxooMmMo BECTU NOAPOOHLIN KOHCMEKT M CTapaTbCsl MOHSATb
mMartepman kypca. [ns nonHOro noHMMaHus martepuana cnegyeT akTMBHO MCNOSb3oBaTb
KOHCynbTauun. [Ons CaMOCTOATENbHOrO W3ydYeHust pas3gernioB  Kypca, PeKOMeHOOBaHHbIX
npenogasaTteniemM, Heob6XoAMMO MOMb30BaTbCS OCHOBHOWM W AOMNOSTHUTENBHOW NUTEpaTypon,
WHTEPHET-pecypcamum.

Ha npaktnyecknx 3aHAaTMsIX HeobxogMmMo yMeTb pelaTb 3ajaysm M aHanuM3mpoBaTb
pelueHne, Ha YCTHbIX onpocax oby4yaeMbli AOMKEH YMETb AEMOHCTPMPOBaTb MOfyYEeHHbIE Ha
NEKUMAX N NPaKTUYECKNX 3aHATUAX 3HaHUS, YMEHUS U HaBbIKWM, OTBEYaTb Ha MOCTaBMEHHbIE
BOMpPOCHI, NOAAEPXKMBaATb AUCKYCCUIO NO CYLLIECTBY BOMpoca.

MeToaunyeckoe obecneyeHne ayantopHom paboTbl: y4ebHO-meToaMYeckne nocobus ons
CTYOEHTOB, y4eOHMKN N y4ebHble Nocobus, aneKTpoHHbIE U VIHTEPHET-pecypcChbl.

MeTtogndeckoe obecneyeHne camocToATenbHoM paboTbl:  y4yebHO-meToaMYeckue
nocobmns no opraHu3aumMm CamMOoCTOSATENbHOM paboTbl, KOHTPOSbHblE 3adaHUa U TecTbl B
OyMaXHOM W SMEKTPOHHOM BapuaHTax, TECTUPYHLLUME CUCTEMbI, AUCTAHUMOHHblE OPMbI
obweHnsa ¢ npenogasatenem. KOHTponb camMocToATeNnbHOM paboTbl peann3yeTcsa C NOMOLLbHO
OnpoCOB, TECTOB, BONPOCOB MO TEMaM 3a4aHun 1 T.4.

15. lNepeyeHb OCHOBHOM WU [OOMNONIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6X0ANMbIX AN OCBOEHUSA OUCLMUNIUHbI




a) OCHOBHas nuTeparypa:

Ne n/n McTouHUK

PoccmaH, . . XpaHeHne n 3axopoHeHne pagnoakTuBHblx otxogos / . . Poccman, I'. U. BbixoBckui,
, B. I'. CamcoHoB; Bcepoccuiicknii HayudHO-MUccnenoBaTenbCKMn UHCTUTYT MUHEParbHOIO Chipbsi

L umeHun H. M. ®egoposckoro. — Mocksa: BUMC, 2004. — 240 c.: nn. — MuHepanbHoe chipbe; N 15.
— bubnuorp.: c. 228-240.. — ISBN 5-901837-07-X.
TennoBble 1 aTOMHbIE 3M1IEKTPOCTaHLUMK: cnpaBoYdHuK / nog ped. A. B. Knumerko, B. M. 3opuHa. — 4-e
2 n3g., ctep. — Mocksa: M3g-Bo M3OW, 2007. — 648 c.: un. — TennosHepreTuka n TeNSIOTEXHMKA:

cnpaBoYHas cepus: B 4 kH.; KH. 3. — Bubnuorp.: c. 639. — lNpeagmeTHbI ykasaTenb: c. 640-644.. —
ISBN 978-5-383-00018-2.

6) gononHuUTenbHasa nuTeparypa:

Ne n/n MICTOYHMK

KysHeuoB, Bnagumup Muxannosudy. BeiBog 13 skcnnyataumm 06bEKTOB UCMOSNIb30BaHUSA aTOMHOM
3Heprum: yyebHoe nocobue / B. M. KysHeuos, X. [1. YeueHos, B. C. HukntuH; Poccuiickas akagemust

3. Hayk (PAH), WHCTUTYT nctopumn ectectBo3HaHms n TexHnkm um. C. U. Basunosa (MUET); 3Be3gouka;
MockoBckas pmHaHcoBo-topuanyeckasa akagemusa (MOHKOA). — Mockea: HATKL, Bocxoa-A, 2009. —
628 c.
Canomatos, Bnagnmup BacunbeBuu. [NprMpogooxpaHHbie TEXHOMOMMU Ha TEMMOBbIX M aTOMHbIX

4. anekTpoctaHumsx / B. B. Canomartos. — Hosocubupck: N3g-so HITY, 2006. — 853 c.: un. —

MoHorpadum HI'TY. — Bubnuorpadus B koHue mas.. — ISBN 5-7782-0572-4

KysHeuoB, Bnagumup Muxannosuy. AgepHas onacHocTb. OCHOBHbIE NpOBnembl 1 COBpEMEHHOE
cocTosiHMe 6e3onacHOCTV NpeanpuUATUA SAEPHOro TOMMMBHOTO UMkna Poccuickon ®egepaunn/ B. M.
KysHeuoB; Poccunckas aemokpatudeckas naptus "Aodnoko" / B. M. KysHeuoB; Poccuiickas

AemokpaTtundeckast naptus "Abnoko". — 2-e n3g., nepepabd. n gon. — Mocksa: AlMNueHTp, 2003. —
464 c.: un. — bubnuorp.: ¢. 290-292. — Cnucok cokpalleHuin: c. 394-396.. — ISBN 5-89069-061-
2.7.11.
6 Kopoctenes [.I. O6paboTka pagnoakTuBHbIX Bog 1 ra3oB Ha AQC. - M.: QHeproatomusgat, 1988. —
) 216 c.
7 OByxumMeHHbI B.A. n ap. CUCTEMbI O4YUCTKM BO3dyXa OT asp0o30sibHbiX YacTuy Ha AQC. - M.:
) OHeproatommagar, 1987. — 88 c.
8 Konbinos A.C., Bepxosckui E.W. CneuBogoouncTka Ha aTOMHbIX 3nekTpocTaHumsx. - M.: Beicwas

wkona, 1988. — 208 c.

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (omumnanbHble Ppecypcbl MHTEPHET)™:

Ne n/n Pecypc
9. www.lib.vsu.ru— 3HB BI'Y.
10. https://fedu.vsu.ru — 3nNeKkTpoHHbIN yHuBepcuTeT BIY
11. https://e.lanbook.com — 3BC «JlaHb»
12. https://www.studentlibrary.ru — 965C «KoHcynbTaHT cTygeHTa»
13. https://urait.ru — O6pa3zosaTensHas nnatcopma «FOPAUT»
14. https://rucont.ru - UHpopMaLMOHHO-TENEKOMMYHMKAUMOHHAa cuctema « KOHTEKCTyM»

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans cCaMoCToATeNIbHON paboThl

Ne n/n McToYHMK

1. MagosH A.A., Bnacuk B.®. BeHTnnaumnsa aToMHbIX anekTpocTaHuuin. M.: QHeproatommnsgaT, 1984.

17. OOpasoBaTesfibHble TEXHONIOMMU, MUCNOMb3yeMble Npu peanusauum Yy4eOHOWM
AUCLUMNIINHBLI, BKMOYas AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruun (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

Mpv  npoBegeHMM  3aHATUA  NO  OWCUMINIMHE  UCMOMb3YKTCS  criedylolime
obpasoBaTerbHble TEXHOMOMUMU:
— aKTUBHbIE Y UHTEPAKTUBHbIE (DOPMbI NPOBEAEHMS 3aHATUN;
—  KOMMbIOTEPHbIE TEXHOMNOUW NPY NPOBEAEHUN 3aHATUIA:
— TNpe3eHTaUuMOHHble MaTepuanbl W TEXHOMOrMM Mpu OObSCHEHWM MaTepuana Ha
NEKLUMNOHHBIX U NPaKTUYECKUX 3aHATUSX;
- chneuunanuanpoBaHHoe 06opyaoBaHMe npu NpoBeaeHnn nabopaTopHbIX paboT;


http://www.lib.vsu.ru–/
https://e.lanbook.com/
https://www.studentlibrary.ru/
https://urait.ru/
https://rucont.ru/

— pas3bop KOHKPETHbIX CUTyauun npu MOCTaHOBKE Lenen u 3agad K paspaboTke
NpuUKNagHblX nporpamMm, Mpu Bblibope nporpamMmMHOro obecneyeHnss no YCTaHOBMEHHbLIM
Kputepuam, npu pa3paboTke nporpamm no npegyCMOTPEHHbIM anroputMamM 1 metoaa.

Ana camoctoatensHon paboTtbl mcnonbdyetca OBC YHuBepcutetckas 6GubnuoTeka
online - www.lib.vsu.ru - 3HB BI'Y. [MporpammHoe obecneyeHne, npumMeHsemoe npu
peanusauun gucumnnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AncTaHUMOHHbIE obpasoBaTtenbHble TEXHOSormm (4oT) NPUMEHSIOTCSA c
ncnonb3oBaHMeM 0bpasoBaTeNbHOro noprana «ONeKTPOHHbIN YyHMBepcuTeT BIY».

18. MaTepnanbHO-TeXHU4YeCcKkoe obecneyeHme AUCLUNIINHDI:

Jlabopatopusa nm. J1.H. CyxotunHa

CneunannsmpoBaHHas mebenb, HOyTOYK, MPOeKTop

Microsoft Windows 7, Windows 10

LibreOffice, Adobe Reader

JTabopatopus

CneuuanunsmpoBaHHas mebenb, KomnnekT yyebHoro obopyaosaHus "PaboTta HacocoB pas3nuyHbix Tunos"
TunoBon KOMNNEKT y4ebHoro obopyaoBaHus "MexaHuka XnUakocTu -rmapaBnuyecknin yoap".

Komnnekc namepuTenbHbii AN MOHUTOPWHIa pafgoHa, TOpoHa U NX AoYepHMX NpoAaykToB Anbdapag nnoc
JTabopaTopHbI raMMa-crnekTpoOMEeTPUHECKNIA KOMMEKC kadpeapbl saepHon dusmkm BIY.

KomnbloTepHbI KNnacc, MoMeLLeHne AN CaMOCTOATENbHON paboThl

CneuunanuampoBaHHass Mebenb, KOMMbIOTEPbI C BO3MOXHOCTbIO MNOAKMYEHUA K ceTn  «MHTepHeT» u
obecneyeHreM JOCTyNa B 3MEKTPOHHYO MHpOpMaLnOHHO-00pa3oBaTenbHy0 cpeay yHMBepcuTeTa
Microsoft Windows 10, LibreOffice, Adobe Reader

19. OueHou4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLWen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OUEHKM OCcBoeHMsi obyvawwmmucs yd4eGHoro MaTepuana onpegensieTcs
coaepkaHneMm crieayoLlmx pasaenos ANCUUNINHDI:

HavnmeHoBaHue WHamnkaTtop(bl)
Ne KomneTteH
/n pasgena QUCUUNIvHbI LMA() AOCTMKEHNSA OueHouHble cpeacTBa
(mogyns) KoMneTeHuummn

1. BeegeHune

BrnnaHue obbekToB
3HEpreTukn Ha
yernoseka u
OKpY)XatoLLyto cpegy
OrpaHun4yeHust BbIDpOCOB
n cbpocos

3. | pagMoaKkTMBHbIX
BELLLEeCTB B
OKpY)XatoLLyto cpegy
NcToYHMKN
obpasoBaHust OTXOLO0B B
A0EPHOM TOMNMBHOM
LLMKITe N OCHOBHbIE
NPUHLMMbI 3aLLMTbI
OKpy)XatwLien cpeapl
TexHOnormm O4YnUcCTKn
rasoaspo30sibHOro
BblOpoca 1 3alUTHOro
rasa

PacceunBaHne BpegHbIX
6. | BblbpocoB B
aTMocgepHOM BO3ayxe
3awmnTa BoaHbIX
pecypcoB oT
3arpsA3HEHUN XUOKUMU
oTxogammn

MK-7.1
MK-7 MK-8.1 OTyeTbl No NnabopaTopHbIM paboTam,
K-8 MK-8.2 YCTHbIN ONPOC MO BOMpPOCcaM K 3a4eTy
MK-8.4




No HanmeHoBaHue K WHankaTop(bl)
o oMneTeH

/n pasgena OucuMnimvHbl uMA() OOCTUXEHUSI OueHouHble cpeacTBa
(mogyns) KOMMNeTEeHL MM
TennoBoe 3arpsi3HeHne
8. | BOOOEMOB M LLYM Npun
pabote AC

Cuctembl obpalleHus ¢
XUOKUMU 1 TBEpObIMU
paguvuoaKkTUBHBIMA
oTXogamun

O6palueHue ¢
oTpaboTaBLmMm
S0epPHbIM TOMNBOM
(04T)

PagnaunoHHbin

11. | KOHTPOIMb OKpyXatoLLen
cpeabl

10.

lMpomexyTouyHas aTTecTauuns MyHkT 20.2
dopma KOHTPOMS — 3a4€ET C OLLEHKON [epeveHb BONPOCOB K 3a4eTy

20. TunoBble oOUEHO4YHbIe cpeaAcTBa M MeToAMYeCKMe MaTepuanbl, onpegensiowme
npouenypbl oLeHUBaHUA

20.1. TeKyLLM KOHTPOIb YyCNEeBaeMoCTun

KoHTponb ycneBaemocTu No AUCLMNIIMHE OCYLLECTBIISAETCS C MOMOLLbI CNeayHLWMX OLLEHOYHbIX
cpeacTs:
MepeyeHb NabopaTopHbIX padboT:

JlabopaTtopHaa pab6ota Nel. WMamepeHMe pagMOaKTUBHOCTM MWCTOYHUKA WOHU3UNPYIOLLETO
n3nyyeHus.

Na6opaTtopHas pabota Ne2. OnpeneneHne paguvoHYKNUMOHOIO coctaBa Mpobbl MOYBbI U OLIEHKA
aKTUBHOCTU OTAENbHbIX BbISIBNEHHbIX PaAVMOHYKNMAO0B B Npobe Ha raMma-crnekTpoMeTpe.

Na6opatopHasa pa6oTa Ne3. MiamepeHne NNoTHOCTM NOTOKa pajjloHa C NOBEPXHOCTU 3eMIu

JlabopaTtopHaa pabota Ne4. WN3yyeHMe MeTOAOB M NpPUOOPOB pagMaLMOHHOIO KOHTPOSS
BbIOpOCOB B aTMocdepy 1 cOpocoB B BOAOEMLI.

JTabopaTopHasa pabota Ne5. MamepeHne anbda-, 6eTa-akTMBHOCTM BOAbI C LIENIbIO KOHTPOIS ee
KayecTBa

JTabopatopHasa pabota Ne6. MoHUTOpPUHI paguaumoHHoOM obcTaHoBKM BopoHexckon obnactu B
aBTOMAaTM3NPOBAHHOWN CUCTEME KOHTPOSS paanaumoHHON 06CTaHOBKN.

20.2. NMpomexyToyHasa aTrectauus

MpomexyTouyHasi aTTecTauusi no  AWCUMISIMHE OCYLLECTBISIETCH C MOMOLUbI  CleayoLmx
OLIEHOYHbIX CPE/CTB:

MepeyeHb BONPOCOB K 3a4eTy:
MepcnekTmBbl pa3BuTUs akonorndeckn 6esonacHeix AC B Poccun.
KoHuenuus akonormnyeckom 6esonacHoctn AC.
BnusiHne pagmoakTMBHbBIX OTXOA0B Ha YEOBEKa U OKpYXKatoLLyo cpeay.
BHYTPEeHHWI 1 BHELLHWUIA NyTN 0BnyYeHns Yenoseka.
HonycTumble ypoBHU BbIGPOCOB 1 COPOCOB.

Pacuetr ponyctumbix koHueHTpaumn (OK) v npegenbHO [onyctumbiX KoHueHTpaumn (M0OK)
PagnoHYKNNAOB M XMMUYECKMX BeLLecTB B aTMOcepHOM Bo3ayxe un Boge BogoemoB. OnpeaenexHve
npegensHo-gonyctumoro Beldpoca (MAB) n gonyctumoro cbpoca (OC) AC.

7. WcTouHnkn obpasoBaHMs OTXOO0B B S4€pPHOM TOMMAMBHOM umkne. Knaccndumkaums pagnoakTmBHbIX
otxonoB AC.

8. Cneuudpuka ycnosuin akcnnyataumm AC.
9. XapakTepucTuka razoaspo3osibHoro Belopoca. Ounctka TeXHONorm4yecknx caysok ot PBI.
10. Cnocob poHTanbHON pagnoxpomaTorpadun. «BeyHbie» KONMOHHbI.

ogakrwnNRE



11. B3hbekTnBHOCTL pagmoxpomatorpadumyeckon cuctembl (PXIC). Cnocobbl oxnaxaeHus U OCyLUKU
O4MLLIAaEMOrO rasa.

12. Cxembl PXI'C oumncTtkn TtexHonormdeckux rasoe Ha AC ¢ peaktopamm BBOP n PBMK. Ounctka ot
PBI 3awmntHOro rasza Ha AC ¢ peaktopamu Ha BbICTPbIX HEMTPOHAX.

13. OuncTtka TEXHONMOrMYECKUX COYBOK OT Moga 1 aspo30nen.
14. Tunbl a3p030MbHbIX PULTPOB, 3PAEKTUBHOCTL UX PaboThl.
15. OuncTtka BEHTUNALNOHHBLIX BbIOpocoB. Cuctembl BeHTUnAumn AC.

16. AspognHamuka nomeweHnn AC. CneumanbHasi BEHTUNAUMS, TEXHOMOrMYeckas BeHTUNAUMS,
o6weobmeHHas BeHTMNAUNA. CUCTEMbI O4YMCTKN BEHTUNALMOHHOIO Bo3gyxa AC.

17. BeHTUNSILMOHHbIE TPYObl aTOMHbIX 3NEKTPOCTaHLIA.

18. TlyTn coBepLUEHCTBOBaHMUA CUCTEM OYUCTKM TEXHOMOTMMYECKUX ra3oB UM BEHTUNALMOHHOrO BO3ayXa
A3C.

19. CtpoeHune atmocdepsbl. BnvaHue pasnuuHbix pakTtopoB Ha aEKTUBHOCTbL paccenBaHusa Bolbpoca
B aTMOCdepHOM BO3ayXxe.

20. OuncTKa XUOKUX PaamMoaKTUBHBIX OTXOO0B.

21. OcHOBHasi TEXHOrOrMYyeckasi cxema OYMCTKM COPOCHbIX BOA, codepXallux paavoHyknuabl. BeiGop
CXeM [e3aKTuBauun cOpOCHbIX BOA B 3aBUCUMOCTM OT COCTaBa 3arpsi3HEHUN.

22. Macwtabbl noTpebneHnss BoAbl MPW  OXMaXOEHUW KOHAEeHcaTopoB TypbuH. [onycTumble
TemnepaTypbl BOAbl B €CTECTBEHHbLIX BOAOEMaXx 1 BOAOCTOKAX.

23. Cnocobbl orpaHnveHns TemnepaTtyp cOpPOCHON 1 CMELLaHHON BOAbI.

24. MNepcnekTnBbl NPUMEHEHUS Pa3NUYHbIX cnocoboB oxnaxaeHusi. Mcnonb3oBaHne cbpocHoro Tenna
AC.

25. Tpe6OBaHVIFI GesonacHocTH npu nNpoeKkTnpoBaHnMn wn 3Kcnnyatauunm CUCTEM 06paLu,eH|/|9| Cc
pagnoakTMBHbIMMU OTXOO4aMMWN.

26. KoHanumoHnpoBaHue pagmoakTUBHbBIX OTXOAO0B.

27. OTBEPXKAEHME XNOKNX PAANOAKTUBHBIX OTXOAO0B.

28. MNepepaboTka paanoakTUBHbLIX OTXOO0B.

29. XpaHeHue XMUOKUX pagnoakTUBHbIX OTXOO0B.

30. 3axopoHeHMe pagmoaKkTMBHbLIX OTXOO0B.

31. KoHuenumn obpawieHnsa ¢ OAT.

32. BpemeHHoe xpaHeHne OAT Ha AC.

33. TpaHcnoptuposka OAT.

34. OnutenbHoe xpaHeHne OAT.

35. NepepaboTka, obpaiieHme ¢ PAO ot nepepaboTtkm OAT.

36. PagnaumoHHass obctaHoBka B Poccun. PaguaumoHHass oOCTaHOBKa B paMioHax pasMeLLeHUs]
aencteytowmx AC.

37. MeToabl 1 Npubopbl paanMaUmMoHHOTO KOHTPONS OKpYXKatoLLen cpeapbi.

38. PagmMaumoHHbIi  9KOMOrMYEeCKUiA  MOHUTOPUHT B parioHe AC. ABTOMaTU3MpoOBaHHad cuctema
KOHTpons pagnaumoHHon obctaHoBkn ACKPO.

39. MNMpenoTBpalLLeHme 3arpsa3HEHNS OKpYXKatoLen cpeabl Npu aBapurHbIX cnutyaumax Ha AC.

lMpomexyToyHas aTTectaums NPOBOAUTCS B COOTBETCTBUM C [1ONOXEHMEM O MPOMEXYTOYHOM
aTTectaumm obyyaroLmMxcs No nporpaMmmam BbicLIEro obpasoBaHus.

KOHTpONbHO-M3MepUTENbHbIE MaTepuanbl NPOMEXYTOYHOW aTtTectauum BKNOYalT B cebs
TEopeTnyeckne BOMPOCbI, MO3BONSAKOWME  OUEHUTb YPOBEHb  MOSIYYEHHbIX  3HAHWWA  K/unK
npakTnyeckoe(ne) 3agaHune(s), nossonswoiee(ne) oueHnTb cteneHb cOOPMMPOBAHHOCTU YMEHNUI N(KAMN)
HaBbIKOB, U(MNK) ONbIT AEATENbHOCTW.

I'IpV| oueHMBaHNN NCNONb3YKTCA KOJTMYECTBEHHbIE UMM Ka4YEeCTBEHHbIE LUKallbl OL,EHOK. KpVITepI/IVI
oueHunBaHUA nNpmeeaeHbl HNXXe.

OnucaHune KpuTepmeB U LUKarbl OLLEHMBAHNS KOMNETEHLMI (pe3ynbTaToB 06yyYeHus ) Npu aTTectaumm



KpI/ITepMM OLlEHNBaHNS1 KOMMNETEHLINN

LLkana oueHokK

OOyuarownincs 4eEMOHCTPUPYET NOJTHOE COOTBETCTBUE
3HaHWIA, YMEHWI, HABbIKOB NPUBEAEHHLIM B Tabnumuax
rokasartensM, CBOGOAHO onepupyeT NpMobpeTeHHbIMU
3HaHUAMWN, YMEHUAMMU, NPUMEHSIET UX NPU PELLIEHNM
NPaKTN4eCKnX 3aagad

OTnnyHo

O6yyvatowniics AEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHWIA, HaBbIKOB MpVBEeAEHHbIM B Tabnunuax
nokasaTerisiM, HO oMnyckaeT He3HauYMTenbHble OLNGKM,
HETOYHOCTU, UCMbITLIBAET 3aTPYAHEHMS NPU PELLEHNM
NpakTUYecKnX 3agay

Xopouo

Obyuvatowuincs oeMOHCTPUPYET HEMNOMNHoe
COOTBETCTBME 3HAHUIA, YMEHWI, HAaBbLIKOB NPUBEAEHHBIM
B Tabnumuax nokasaTensam, AONycKaeT 3HauYUTENbHbIE
OLUMOBKM NPU PELLEHUN NPaKTUYECKUX 3adad

YaoBneTBopuTEnbHO

O6yyatowuiics 4EMOHCTPUPYET SIBHOE HECOOTBETCTBUE
3HaHWI, YMEHWIA, HABbIKOB NPMBEAEHHbLIM B Tabnuuax
nokasaTensim

HeynosneTBoputensHoO

Mpumep KOHTPONbLHO-U3MepuTeribHoro matepuana (KUM)

HanpaBneHme noAroToBKU:

YTBEPXOAIO

3aBenytowmi kadepomn
AaepHon pusmkm
Tutosa J1. B.

14.05.02 ATOMHbIE CTaHLUMW: MPOEKTUPOBAHME, SKCNyaTaunsa U MHKUHUPWUHI.

Oucumnnuna: B1.B.[1B.04.01 MNMpupoaooxpaHHble TexHonornn Ha ASC

Bua koHTpons: 3a4eT C OLIEHKOMW.

KoHTponbHO-n3ameputensHbii matepuan Ne1

1. KoHuenuwmsa akonornyeckon 6esonacHoctn AC.

2. TpeboBaHnsi 6Ge3onacHOCTM NpW NPOEKTMPOBAHMM U 3KCNyaTaumm cuctem obpaweHus ¢

paanoakTuBHbIMKX OTXO4aMU

MpenogaBaTtesnb

Noanuch paclumdpoBKa noanucu



