MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

3aBeqyowmmn kaegpomn
aKcrnepuMeHTanbsHON OU3nNKn
C.H. OpoxawnH

gi/ 01.06.2023 r

PABOYASA NPOrPAMMA YYEBEHOU ANCLUUNNUHDI
561.0.20 OnTuka n aToMHas usnka
Kod u HaumeHosaHue ducyumniuHbl 8 COOMBeMcmauU ¢ y4ebHbIM riaHoM

1. Koa n HammeHoBaHue cneumnanbHocTn: 30.05.02 MeguumHckas buodunsmka

2. Cneunanusauus: MeaunumHckasa buodusnka

3. KBanudwmkauusa BbinyCKHUKa: Bpay-6Modunamk

4. dopma oby4yeHuUA: o4Has

5. Kachenpa, oTBevarowan 3a peanmsaumio aucumnnuibl: 0810 kadenpa
3KCcnepuMeHTanbHOM U3NKK

6. CoctaButenu nporpammbl: CuagopkmH AnekcaHgp CtenaHoBuy a4.d.-M.H. , npodeccop,

MpuropgaH NesoprCepreeBuyK.dd — M.H.

7. PekoMeHOaoBaHa: Hay4yHO-METOANYECKMM COBETOM humamndeckoro dakynbTeTa NpoOTOKON
Ne5oT1 25.05.2023

8. YuebHbin roa:_ 2024-2025 CewmecTp(bl): 34




9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensmu oceoeHusi yyebHOU OucyurniuHel sensomcesi: PopMmmpoBaHue 0CHOB
€CTECTBEHHOHAY4YHOW KapTUHbI MUpa 1 6a30BbIX 3HaHUIN NO PyHOAMEHTarnbHbIM pasgenam
oU3NKN.

3adayu y4ebHou oucyunnuHbl:POpMMPOBaHME HABbLIKOB NPOBOAUTL (PU3NYECKMIA AKCMIEPUMEHT
n obobLaTh pesynbTaTblaKCnepuMeHTanbHbIXMCCNea0BaHWIA, UCNONb30BaTb U3SMepPUTENbHbIE
npnbopbl ANA n3yvyeHns Musnveckmx ssBfeHnn, NpeacTaBnaTb pesynbTaTbl HAbN4EHNUN 1
N3MEPEHNI C NOMOLLbI0 Tabnuu, rpaduKoB U BbISIBASATE Ha 3TOW OCHOBE 3MMNNPUYECKNE
3aBUCMMOCTUN3YHaEMbIX ABMEHWUI, MPUMEHSTb NOMNyYEeHHbIE 3HAHNA AN 06 bSACHEHNS ABNEHNNA,
NpoLEeCCOB M 3aKOHOMEPHOCTEN (PU3NYECKON NpUpoabl Anst Bruonormyeckmx o6bEKTOBA Takke
NPUHLMNOB LENCTBUSA TEXHUYECKNX YCTPOUCTB, UCMONb3YEeMbIX A5 peLleHns orandeckmnx
3agau.

10. MecTo yyebHOM AncuunuHbI B cTpyKType OOI: YuebHaa aucumnnuua «51.0.20
OnTuka n atoMHasa dusnka» OTHOCUTCHA K OCHOBHOW YacTu brioka 1 «[ucumnnuHel (Mogynum)»
depnepanbHOro rocyaapCTBEHHOro obpasoBaTenlbHOroO CTaH4apTa BbiCLLero obpasoBaHus —
cneunanuteT no cneuyunansHocTn 30.05.02 MegununHckas buodusnka

TpeboBaHWs K BXOOHBIM 3HAHUAM, YMEHUSIM U HaBblkaM: 06y4aloLLmMinca A0SMKEH B MOSTHOM
o0beMe 3HaTb LWKOMbHbINM KYpC OU3nKK, YMETb pellaTb NpocTenne usnyeckme sagadn.

OncumnnuHbl, 4Ng KOTOpbIX AaHHAsa AUCUMNNWHA SBRSETCA npegwecTsytowen: MonekynapHas
ouonorusa, OpraHnsauus Hay4YHbIX 1 Meanko-brnonormyeckmx nccnegosaHnin, Obwasa n
MeanumHckas buodunaunka, MegnumHckme GMOTEXHOMNOMMN, MONEKYNSPHO-KINETOYHbIE
MeXaHN3Mbl CBS3bIBaHMS NEKAapCTBEHHbIX BELLECTB.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNuHe/MoAaynio (3HaHUA, yMeHwus,
HaBblKW), COOTHECEHHbIE CMJIaHMPYyeMbIMU pe3ynbTaTaMU OCBOeHUS obpasoBaTerbHOMU
nporpaMmmbl (KOMNETEHLMSAMU)M UHAUKATOPAMU UX [OCTUXKEHUA:

Kog HasBaHve Koga(bt) WNHavkaTop(bl) MnaHvpyemble pe3ynbtaTbl 0byveHus
KOMNeTeHUUn
OriK-1 CnocobeH Or1K- McnonbayeT 3HaTb: dyHOaMeHTarnbHble 3aKOHbI,
ncnonb3oBaTtb 1.2 OCHOBHbIE nexauime B OCHOBe SAABIIeHUNn3nyeckomn
N NPUMEHATb €CTeCTBEHHO- npupoabl B Guonornyeckmx obbekrax,
dyHaameHTan Hay4Hble NMOHATUA | NPUHUMNLI paboTbl Npnbopos,
bHbIE U n meToAbl ncnonb3yemMblx A5 NpoBeaeHUs
npuKnagHble nccnegoBaHui MNpu | U3NYECKoro aKCnepuMeHTa.
MeaunuMHCKMe, peLeHnn
€CTEeCTBEeHHOH npodeccunoHarnb- | YMeTb: Micnonb3oBaTtb NpakTnyeckne
ayyHble HbIX 3a7ay) HaBbIKM pPaboTbl C (PrU3nYecKM
3HaHWA Ang obopyaoBaHvueM, UCMNOMb3yeMblM 4115
NMOCTaHOBKN U npoBeAeHns MPU3NYECKoro SKCnepmMeHTa.
peLueHns
CTaHAapTHbIX BnapeTb: HaBblkaMu NpoBeaeHUs
n dm3n4eckoro aKcnepMMeHTa, aHanmsa
WMHHOBALMOHH NONy4YeHHbIX B 9KCNepUMeHTe
bIX 3a4au 3aKOHOMEpPHOCTEN Ha OCHOBaHUN
npogeccmoHa dyHOAaMeHTanbHbIX (PU3NYECKNX
NbHOM NPUHLUMMNOB, ONNCAHUA U NPeAcTaBneHns
AesATeNbHOCTH pes3ynbTaTtoBuccreayemblx (rusnyeckmx
npoLEeccoB.




Or1K- Uutepnpetmpyet | 3HaTb: OCHOBHbIE hM3MdeCKne

1.3 pes3ynbTaThl 3aKOHOMEPHOCTU, Nexalune B OCHOBE
€CTEeCTBEHHO- d13nYecKnx NpoLEeccoB B UccrneayemMbix
Hay4HbIX obbekTax mandeckon npupoapl.
nccriegoBaHuim Npm
pelweHnmn YMeTb: OObACHATL BbISIBNEHHbIE
npogeccmoHarb- | 3aKOHOMEPHOCTU UCCreayemMbiX NpoLeccoB
HbIX 3agav) M SIBMEHUN Ha OCHOBE (DyHOAMeEHTanbHbIX

(bl/l3|/|‘-IeCKI/IX 3aKOHOB U 3aKOHOMepHOCTeVI.

BnapeTtb: HarnagHbiMu cnocobamum
onucaHns nccrnegyemMblx rusmnyeckmx
SIBNIEHUIN, OLIEHKN 3HAYEHUI N3MEpPSIEMbIX
UIN paccUYnTbIBAEMbIX BEMNYMH,
npeacraBneHnst pe3ynbTaToB NOMyYEHHbIX
3aKOHOMEPHOCTEN.

12. O6bemM gucuuniIMHbI B 3a4eTHbIX eaMHMUax/yac.(s coomeemcmsuu ¢ y4yebHbIM naHOM)—
7 | 252

Popma NpOMEXYTOUHON aTTeCTaLMMU(3avem/sk3amer) _ 3a4€T, OK3AMEH

13. TpymoeMKocTb No Buaam y4yebHon paboTbl

TpyaoemMKoCTb
Bz yue6Hoit paboTbl Bcero [o cemecTpam
Ne 1 cemecTtpa Ne 2 cemecTpa

KoHTakTHasa pabota 154 74 80

nexkumm 34 16 18

. rpynnosble 50 24 26
B TOM 4mcne:

KOHCYmnbTaumm

nabopartopHble 70 34 36
CamoctosaTensHasa pabota 62 34 28
lMpomexyTouyHas aTTecTauns 36 3aver Ok3ameH 36

NToro: 252 108 144




13.1. CopepxaHue AUCLUNIUHDI

n/n

HanmeHoBaHune pasgena

OUCLMMNIUHBI

CopepxaHve pasgena gucuuniunHbl

Peanusauuns
pasgena
ONCUMMIWHBI C
NMOMOLLBbIO
OHMawnH-Kypca,
OYMK *

1. Nlekuyunm

11

OnTuka

Tema 1. FeomeTpuyeckas onTuka.

3aKoHbl reoMeTpUYECKON ONTUKK. [TOHATME ONTUYECKOTO
n3obpaxeHns. 3epkana n nuH3bl. [Na3s u 3peHue.
OnTnyeckne NHCTPYMEHTHI.

Tema 2. UnTepdepeHumns ceeTa. [prmeHeHns
uHTepdepeHumm.

MoHATre o korepeHTHOCTU. Cnocobbl NonyyYeHns
KOrepeHTHbIX MCTOYHUKOB. HTepdepeHuus ceeTa.
"eomeTpuyeckasa n ontTudeckas pasHocTu xoaa.
MHTepdepeHumsa ceeTa B TOHKUX nnacTmMHax. Konbua
HbtoToHa.[lpuMeHeHue nHTepdepeHLnn ansa KOHTPons 3a
KayecTBOM noBepxHocTu. OnpeneneHne n3aMeHeHus
nokasaTensamu npenomreHns ¢ NoOMOLLbIO
nHTEepdepeHUMoHHbIX onbiToB. MHTepdepomeTp XKameHa.
UManyyeHne Basunosa — YepeHkosa.

Tewma 3. udpakums ceeta.

Ondbpakumna ceeta. MNpuHumnn MNonreHca-dpeHens.
Ondbpakumna SpeHens n gudppakums GpayHrodepa.
OndpakumoHHas peweTka. Paspewatowast cnocobHOCTb
ondpakumoHHon peweTkun. Kputepuin Paned. Monorpadus.
Tema 4. AsneHne ABOWHOro NyvyenpenomMneHmns.
Monspusauus ceeta.

fBneHue aBonHoro nyvenpenomneHusa. OnTnyeckn
NonoXuternbHbIE N ONTUYECKU OTpULATENbHbIE KPUCTanNMbI.
OnTuyeckas nHgukartpucca. lNMonspusayunoHHble
ycTtponcTtea. 3akoH Mantoca v 3akoH bptoctepa.
WHTepdepeHumns nonapmnsosBaHHbIX nyyen. BpaleHne
NAOCKOCTN nonspu3aunn.

Tema 5. [iucnepcusa ceeta

Oucnepcua ceeta. HopmarnbHas 1 aHomarbHasi AUCNepcus.
OneKTpoHHasa Teopusa gucnepcuun. fiucnepcus nnasmol.
OnekTpoonTudeckuin acpdekt. dhdekT 3eemaHna.

Tema 6. lNornoweHne ceeta.llornoweHne ceseTa. 3akoH

Byrepa — JlambGepTa.

PaccesaHue ceeta. KombruHauuoHHoe paccesiHune cBeTa.
TlomnHecueHums. CNoHTaHHOE U BblHYXXAEHHOe
nsnyyenne. OcHoBbI h13unkm nasepos. Vcnonb3osBaHne
nasepoB B MeAULMNHE.

Tema 7. PoToadhdekT.PoToahheKT. 3aKOHbI
doToadhdpekTa. YpaBHeHNE DNHLWITENHA AN
doToappekTa. laBneHune ceeTta.

Tema 8. 3akoHbl n3nyyeHvs abCconTHO YepHOro Tena.
TennoBoe usny4veHune. 3akoHbl U3Ny4eHNss abconoTHO
yepHoro Tena. 3akoH Kupxroda. 3akoH Penea-xuHca.
YnbTpadumonetoBas katactpoda. 3akoH BuHa. 3akoH
CredaHa-bonbymaHa.

https://edu.vsu.r
u/course/view.p
hp?id=4181

1.2

ATomHas cdmsuka

Tema 1. SdbdekT KomnToHa. 'mnoTtesa ae bponng.
Mmnynesc dpotoHa. ekt KomntoHa. OnbIThl
Pe3epdopaa no paccesiHvio anbga-4actuL, BELLECTBOM.
Mogenu atoma. CooTHOLLEHNE HeonpeaeneHHOCTEN.
'vnotesa [e Bponnga. OnekTpoHHas MUKPOCKOMNWUS.
Tewma 2.Moctynatel bopa.

Cepuu atoma Bogopoga.

https://edu.vsu.r
u/course/view.p
hp?id=4181



https://edu.vsu.ru/course/view.php?id=4181
https://edu.vsu.ru/course/view.php?id=4181
https://edu.vsu.ru/course/view.php?id=4181
https://edu.vsu.ru/course/view.php?id=4181
https://edu.vsu.ru/course/view.php?id=4181
https://edu.vsu.ru/course/view.php?id=4181

MoctynaTel Bopa. ATom Bogopoaa. Paguyc n aHeprus
AIEKTPOHHbIX OpOUT B atome Bogopoaa. CnekTpbl U cepun
aToma Bogopogaa. lNoctosHHasa Putbepra.

Tema 3. KBaHTOBO-MEXAaHMYECKOE ONMUCaHNE

MUKPOOOBEKTOB.
KBaHTOBO-MexaHu4eckoe  onMcaHue MUKPOODOBEKTOB.
YpaBHeHune LpeguHrepa. BonHoBas dyHKUMA.
lMoTeHuManbHble sMbl W MOTeHUManbHble Oapbepsbl.
TyHHEenupoBaHue..

Tema 4. Tabnvua MeHgeneesa

KeaHToBble uucna. [MpuHuun T[laynu. PacnpepeneHue
3NEKTPOHOB B aTtome Mo cocTtosHuAM. [lepmnoanyeckas
cuctema anemeHToB MeHaeneesa.

Tema 5. PeHTreHoBckue ny4u.PeHTreHoBCKME  Nyuu.
Xapaktepuctmdeckoe M TOPMO3HOE  PEHTTEHOBCKOE
nanyyeHne. 3akoH  Moanu.  ®dusmyeckme - OCHOBBbI
NMPMMEHEHNST PEHTTEHOBCKOTO W3NYyYeHUss B MeOMvLMHeE.
Oudopakuma peHTreHoBCKMX nyyven. Ycnosue Bynbga —
Bparros.

Tema 6. CocTaB 1 xapakTepUCTUKN aTOMHOIO SApa.

CoctaB M xapakTepucTukm atomHoro sgpa. Macca un
3HeprMa  cBsa3M  gagpa.  [lpupoga  agepHbIX  cun.
PagnoakTtMBHOCTb. Anbta-pacnag. Beta-pacnag.
HentpnHo.  lamma-usnydeHune.  ApepHble  peakuuw.
Peakuns peneHuns sgpa. LenHas peakumsa geneHus.
Peakuusi cMHTe3a aToMHbIX Saep.

Tema 7. Meauko-6uonormyeckme NpUMEHEHUA aTOMHbIX U
AOEPHbIX SABNEHUN. DNEKTPOHHbIN napamMarHuUTHbIN
pe3oHaHC W ero Meauko-OMonornyeckme MpUMeEHeHUs.
SAaepHbli MarHUTHbIA pe3oHaHc. MarHuTHo-pe3oHaHCcHas
Tomorpaduma. ddhdekt Meccbayapa.

Tema 8. dusnyeckune OCHOBbI OENCTBUS MOHUSUPYHOLLINX
U3NyyYeHui Ha opraHusm.dusnyeckme OCHOBblI OENCTBUS
WOHM3NPYIOLNX U3NYYEeHU Ha opraHusMm. Mcnonb3oBaHue
PagVoOHYKNUMOAOB M HEWTPOHOB B MeauuuHe. YCcKopuTenu
3apsKEHHbIX YacTuL, U UX UCNOMb30BaHME B MegULMHE.
Tema 9. JSneMmeHTapHble  YacTulbl.OfNeMeHTapHble
yactmupl. Kocmuuyeckoe wusnyyeHne. MiooHbl. Me3oHbI.
Yactmubl 1 aHTM4actuubl. [unepoHbl. CTpaHHOCTL WU
YEeTHOCTb 3neMeHTapHbIx YacTuu. Keapku.

JNTaGopaTopHble 3aHATUA

21

OonTuka.

1. U3yyeHne 3aKkOHOB reOMeTpUYeCcKon ONTUKN.
2.M13y4eHne ABneHns nHTepdepeHunn ceeTa.
3.U3yyeHmne aBneHna gudppakumm ceeta.
4.MN3y4yeHuve aBneHns nonspusaunm ceeta.
5.M3yveHmne aBneHus gucrnepcum ceeTa.

6. N3yueHune doToaddpekTa

7. N3y4eHune 3aKoHOB TEMNMoBOro U3nyyeHus

2.2

ATomHas cdumsuka.

1. OnbiTel Pe3epdopaa. (anekTpoHHasi paboTa)
2.M3yvenmne adphekta KomntoHa. PacyeT nocTosHHOM
KomnToHa.(anekTpoHHas paboTa)

3. VI3yyeHmne onTuyecknx cnekTpoB paspsiKeHHbIX ra3oB

4. OnbiTel PpaHka n MNepua.

5. NccnepoBaHve UCKyCCTBEHHOW pagnaumm (3NeKTpoHHas
paboTa)

6. ViccnepoBaHue XEéCTKOro KOCMUYECKOro U3MyvyeHus.
(anekTpoHHas paboTa)

7. o3nmeTpus; (3nekTpoHHasa paboTa)

8. OKcrnoHeHuuWanbHbIN 3aKOH NOrnoLleHne ramma ny4veu;
(anekTpoHHas paboTa)

9. OnpepeneHue 3apsiia anekTpoHa, MetogomM MunnuvkeHa.
(a3nekTpoHHasa paborta)




13.2. Tembl (pasaenbl) QUCUUNIVMHBI U BUAbI 3aHATUN

Buabl 3aHATWI (KONTMYECTBO YacoB)
Ne Haumerosarive Temb! pynnoBble CamocTosaTenbHas
n/n (pasgena) gucumnnuHel | Jekuun KOHCYNLTALIAN JlTabopatopHble paGoTa Bcero
1 | OnTuKa. 16 24 34 34 108
2 | AtomHas cdumsuka. 18 26 36 28 108
Wtoro: 34 50 70 62 216

14. MeTOAquCKMe YKa3aHuA ans OGyHaIOI.I.WIXCH no OCBOEHU0 ANCLUUNMIIUHLI

CTyaeHTbl 3HaKOMATCS C TeOpeTUYECKMM MaTepuarioMm B NpoLecce NEKUMOHHOro Kypca, CaMOCTOATENbHO
npopabaTbiBalOT U ycBauBalT TeOpeTMYeckme 3HaHWs C UCNOMb30BaHWMEM peKkoMeHayemon y4dyebHowm
nutepartypsbl, y4ebHO-MeToanYeCcKnx Nocobui, cornacHo ykasaHHomy cnucky (n.15).

Ha nabopaTopHbiXx 3aHAaTUAX CTyAeHTbl nubo wHAMBMAyanbHO, nMBo B cocTaBe Manowm rpynnebl
BbIMOSIHAIOT  y4ebHO-uccnegoBatenbckylo paboTy. B xoge BbiNofnHeHMs nabopaTopHbix paboT CTyaeHTbl
npuobpeTaloT HaBblkM obpaleHns ¢ nabopaTopHbiM 06OpPYAOBaHMEM W MHCTPYMEHTapueMm, CaMOCTOSTENbHO
OCYLLECTBMSAIOT 3KCMEPUMEHTbI, PEerucTpupyloT, aHanusupylT W WHTEPNPeTUpYOT pesynbTaTbl PU3NYECKUX
nccnegosaHuii. PesynbTaThl nabopaTopHon paboThl, BKMoYas HeobxoamMMmble pacyeTbl, 3aKniOYeHns U BbiBOAbI,
OTBETbI HA BOMPOCHI (3a4aHns) odopmnstoTcs B paboyen TeTpaam CTyaeHTa B BUAe NpoTokona uccregosaHus. B
KOHUe nabopaTopHOro 3aHATUA pesynbTaTtbl M MaTepuansl paboTbl [OKNaAblBalOTCA npenogasaTento, npu
HeobxooumMocTn 06cyxaatoTes B rpynne (otyeT o nabopaTopHOM 3aHATUN).

15.NMepeyeHb OCHOBHOW W [OONOJSIHUTENLHOW rNUTepaTypbl, PEeCypCoOB WHTEpPHeET,

Heob6XoaUMbIX ONA OCBOEHUS ANCUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcs obujasi CK803Hasi Hymepauyus 0 ecex auG08UCMOYHUKOS)

a) oCHOBHas nuTeparypa:

Ne n/n McTouHUK

paboeckul, P. U. Kypc cbusuku [BnekmpoHHbIl pecypc] / Mpaboeckuli P. M. — 12-e u3d.,
cmep. — CaHkm-llemepbype : [laHb, 2012 .— 608 c. — HonyuieHo Hay4yHO-Memodudyeckum
cosemom o ¢pusuke MuHucmepcmea obpasosaHusi U Hayku Pocculickol ®edepayuu 8

1 Kadecmee y4ebHo20 nocobus Orisi cmyOeHmos 8bicluux y4ebHbix 3agedeHuli, 0bydarouuxcs no
ecmecmeeHHOHayYHbIM U MEeXHUYECKUM HarnpaesieHusM u crieyuanabHocmsam. — KHuea u3
konnekyuu flaHb - ®usuka .— ISBN 978-5-8114-0466-7 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178>.

Kypc gpusuku : [yuebHoe nocobue 0nsi UHXeHep.-mexH. cneyuanbHocmel eysos] / T.U.

2 Tpogpumosa .— 21-e u3d., cmep. — Mockea : isGamernbckul yueHmp "Akademus”, 2015 .— 557,
[1] c. : un. — (Bbicwee obpasogaHue) .— [lpedm. yka3. : ¢.537-[549]

Kypc epusuku : [yuebHoe nocobue 0nsi cmyd. emy3soeg] / A.A. lemnacp, 6.M. Heopckul .— 10-e

3 u3d., cmep. — Mockea : UsGamenbckul yeHmp "Akademusi”, 2015 .— 719, [1 ] c. : un., mabn. —
(Bbicwee obpazosaHue) .— [Mpedm. ykas.: ¢.693-[713]

6) fononHWUTENbHAsA NuTeparypa:

Ne n/n NcTOoYHMK

JlueeHuee, H. M. Kypc cbusuku [QnekmpoHHbIl pecypc] / [luseHyee H. M. — 7-e, cmep. —
Cankm-lemepbype : JlaHb, 2012 .— 672 ¢. — KHueza u3 konnekyuu JlaHb - ®usuka .— ISBN

4 978-5-8114-1240-2 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=2780>.
5 Pemu3zos, A. H. YuyeBHuK No MmeanumHckon n 6ruonormudeckon gusuke / A.H. Pemusos, A.l.

MakcuHa, A.A. NoTtaneHko .— M3ga. 6-e, ctep. — M. : podha, 2005 .— 558 c.
Kypc dpmsukm : B 3 . / CaBenbes U. B.

T. 2: OnektpuyectBo. KonebaHusi n BonHbl. BonHoBagd ontuka. T. 2 / CasenbeB UN. B. — 5-e

6 nsg., ctep. — 2018 .— 468 c. — JonyueHo HayyHo-meTOoANYECKMM COBETOM MO (hur3mke
MuHucTepcTBa obpasoBaHusa 1 Hayku Poccuiickon ®egepaunm B kavyectse y4ebHoro nocobus
ANsi CTYAEHTOB BbICLUMX y4ebHbIX 3aBeAeHNA, 06y4atoLMXCa N0 TEXHUYECKUM U
TEXHOMNOIMYECKMM HanpaBneHusm u cneumnanbHoctaM .— Kuura ns konnekuum Jlanb - ®usuka



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5017&TERM=%D0%93%D1%80%D0%B0%D0%B1%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%A0.%20%D0%98.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3178
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5184&TERM=%D0%9B%D0%B8%D0%B2%D0%B5%D0%BD%D1%86%D0%B5%D0%B2,%20%D0%9D.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2780

.— ISBN 978-5-8114-0686-9 .— <URL:https://e.lanbook.com/book/100927>.

[ DetanbHag nHdopmaums ]
Kypc dpumaukm : yueb.nocobure onsa cTyqeHToB By30B, 06y4atoLLMXCH NO TEXH. Y TEXHOSON.
HanpaeneHuam n cneymansHoctam / Casenses . B.

T. 3: KBaHTOBas ontuka. AToMHas usmka. Pusnka tBepgoro tena. Prsmka atoMHOro sgpa u
7 anemMeHTapHbIX Yactuy: YyebHoe nocobue : YyebHoe nocobue. T. 3/ CaBenbes U. B. — 6-e
n3g., ctep. — 2018 .— 308 ¢. — [JonyweHo Hay4yHo-meTOoaNYECKMM COBETOM NO hur3mke
MuHucTepcTBa obpasoBaHus 1 Hayku Poccunckon ®egepaunm B kayectse y4ebHoro nocobus
ONSA CTYAEHTOB BbICLUMX y4ebHbIX 3aBeeHuA, 0Oy4atoLLMXCs N0 TEXHNUYECKUM U
TEXHOMOrMYeCKNM HanpaBneHnsam u cneyunanbHOCcTsaM .— KHura 3 konnekumm Jlans - dusuka
.— ISBN 978-5-8114-0687-6 .— <URL:https://e.lanbook.com/book/98247>.

Kypc obwen dumsmkmn / 3ucman I'. A., Togec O. M.

T. 3: Ontuka. Pusnka atTomoB 1 Monekyn. dusnka aToMHOro sapa 1 MMKpodacTuy, : ydedHoe
nocobue. T. 3/ 3ucmaH I". A, Togec O. M. — 7-e uag., ctep. — 2019 .— 504 c. — JonyuieHo
Hay4Ho-meToamdeckum coBetom no cmsmke MuHuctepctea obpasoBaHus n Hayku Poccumnckon
8 depnepaumm B kayecTBe y4ebHOro nocobus ans cTyaeHTOB BbICLLUMX y4eOHbIX 3aBeeHNUN,
o0yyarLMXCS NO TEXHUYECKUM, ECTECTBEHHOHAYYHbIM M Negarormyeckum HanpaBieHUsIM u
cneyuanbHoctaM .— KHura mns konnekumm Jlanb - dusmnka .— ISBN 978-5-8114-4103-7 .—
<URL:https://e.lanbook.com/book/115202>.

B)MH(pOpMaLMOHHbIE SNEKTPOHHO-06pa3oBaTebHble pecypchl (oduLmanbHble peCcypcbl MHTEPHET)*:
Ne n/n Pecypc
1. | https://www.lib.vsu.ru - 9nekTpoHHas 6ubnuoteka BI'Y
2. | http://www.iprbookshop.ru - QnekTpoHHO-6ubnmoTevHas cuctema IPRbooks
3 http://biblioclub.ru/ - 3nekTpoHHO-OMONMOTEYHass cuctema "YHuBepcuTeTckast OMGnMoTeka
" | online"
4. | www.elibrary.ru - Hay4YHas anekTpoHHast bubnunoTteka
5. | https://edu.vsu.ru/course/view.php?id=4181

* BHavane ykasbiBawoTca OBC, ¢ koTopbiMM wumetoTca pgoroBopa Yy BIY, 3ateM OTKpbITble 3MEeKTPOHHO-
obpaszoBaTerbHble pecypcbl, OHNanH-kypcbl, AYMK

16. MepeyveHb y4e6HO-MeTOANYECKOrO 0GecneyeHUs Ans caMoCToATeNIbHOW paGoThl

Ne n/n NcToYHMK

JlaGopaTopHbIN NPaKTMKyM MO BOJTHOBOW ONTHKE [ONEKTPOHHbLIM pecypc] : y4ebHo-
mMeToamyeckoe nocobue : [Ana cTyq. 1-ro u 2-ro KypcoB 04HON hopMbl 0OYYEHMSA ECTECTB.-HaYu.
dak.; ana HanpaenexHun u cneumansHocTen 05.03.01 - Neonorus, 05.03.02 - Meorpadus,
05.03.06 - Okonorusa u npupogonons3osaHue, 06.03.01 -buonorus, 06.03.02 - NoysoBeaeHue,
04.03.01 - Xumusg, 04.03.02 - Xumus, cmsmka n mexaHuka matepumanos, 30.05.01 -
MegauumHckas buoxmmus, 30.05.02 - MegumumHckas 6uodmsmka, 30.05.03 - MegnumHckas
knbepHeTuka, 04.05.01 - dyHaameHTanbHasa 1 npyknagHas xmmus] / BopoHex. roc. yH-T ; COCT.:
JI.T. HectepeHko, A.M. Conogyxa, W.J1. FmyxoB .— 3neKTpoH. TekcToBble AaH. — BopoHex :
WN3patensckuii gom BIY, 2018 .— 3arn. ¢ Tutyn. akpaHa .— CBo60AHbIN 4OCTYN U3 MHTPaceTu
BI'Y .— TekctoBbi ann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-253.pdf>.
Kypc obuien dunankun. JlTabopaTopHbI NpakTUKyM Mo BOSIHOBOW M KBAHTOBOW OMNTUKE
[BnekTpoHHLIN pecypc] : y4ebHO-MeToanYeckoe nocobue : [ans ctyd. 1- 2 K. AHEB. POPMbI
06y4deHust; anst HanpaesneHun n cneumansHocten: 05.03.01- Meonorus, 05.03.02 - M'eorpadus,
05.03.06 - Bkonorusa u npupoaononb3oaHue; 06.03.01 - buonorus, 06.03.02 - NoyBoBeaeHME,
04.03.01- Xvmus, 04.03.02 - Xumus, pmsnka n mexaHmka matepuanos, 30.05.01 -
MegawuumnHckast uonorus, 30.05.02 - MegnumHckas 6uodmsmka, 30.05.03 - MeguumnHckas
knbepHeTuka, 04.05.01 - dyHgameHTanbHasa 1 npyknagHas xmmus] / BopoHex. roc. yH-T ; COCT.:
JI.T. HectepeHko, A.M. Conogyxa, I".C. ['puropsiH .— OneKTpoH. TeKCToBble AaH. — BopoHex :
W3patenbckuii gom BI'Y, 2019 .— 3arn. ¢ TuTyn. akpaHa .— ONeKTPOH. BEpPCUS neu.
nybnukauumn .— CeoboaHbIn goctyn us nitpacetm BI'Y .— TekctoBble cdannsl .— Windows
2000 ; Adobe Acrobat Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-
118.pdf>.



https://e.lanbook.com/book/100927
https://lib.vsu.ru/zgate?present+7403+default+2+1+F+1.2.840.10003.5.102+rus
https://e.lanbook.com/book/98247
https://e.lanbook.com/book/115202
https://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=4181
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-253.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-118.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-118.pdf

17. OGOpa3oBaTesfibHble TEXHONOrMK, MUCNONb3yeMble nNpu peanusauum y4eOHOMU
ANCLUMNIINHBI, BKNOYasi [AUCTaHUUOHHble oOpa3oBaTenbHble TexHonorun (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHoe oby4eHue): lNporpamma Kypca peanuayetcs C
NPUMEHEHNEM [OUCTAHLUMOHHBLIX TEXHOMOrMn ra nnatdopme obpasoBaTenbHOro nopTana
«ONEKTPOHHbIN yHUBepcuteT BI'Y» (edu.vsu.ru)

18. MaTepMaﬂbHO-TeXHMHECKoe obecne4vyeHne AUCLUNIIUHDbI:

MomelleHnss Ons npoBeAEHUA NEKUMOHHbIX M NabopaTopHbIX 3aHATUA  YKOMMMEKTOBaHbI
HeoOxoaMMon cneumanmampoBaHHOW y4ebHOM Mebenbi U TEXHUYECKUMMU CpeacTBamMu LS
npeacraBneHnsa yyebHonm uHdopmaumm ctygeHTam. JlaGopaTopHble 3aHATMS NPOBOAATCA C
ncnonb3oBaHMeM y4ebHoro obopygoBaHus:

Ne nn HaumeHoBaHne

1 Komnnekc MYK-OB

2 Komnnekc MYK-OK

3 YcrtaHoBka PMC Ne 5

4 YctaHoka ®I1K 11

5 YctaHoBka ®I1B-05-4-1

6 YctaHoBka ®I1B-05-2-2

7 YcrtaHoBka PI1B-05-3-4

8 YcrtaHoBka ®I1K-2

9 Ocunnnorpad C1-68

10 Komnnekc MYK-OB

11 MonsipumeTp Kpyroson CM-3

12 Mwukpockon nonspu3aLmoHHbIN

13 CucteMHbIn 6ok Intel

14 MonuTop 19 LCD Samsung

15 MoaynbHbIi y4ebHbIn komnnekc MYK-OB
«BonHoBas ontunkay

16 MogaynbHbIn y4ebHbIN KOMMJIEKC
«KBaHTOBas onTuka»

19. OueHo4Hble cpeacTBa Ans nposeaneHusA TeKymeﬁ n HpOMe)KyTO‘-IHOﬁ aTrecTaumun

MopsiAoK OLEeHKM 0CBOEHMS obyYatowmmMmmncs y4ebHoro MaTepuana onpeaensieTcs
coep)xaHMeM crneayLmx pasgenoB AUCLUMNNHBIL:

HavnmeHoBaHue WHankaTop(bl)
,-Il\;gn pasfdena aucumninHbl KO“&';?;)GH AOCTWXEHUA OueHouHelecpeacTsa
(mogyns) 4 KoMneTeHuummn
OnTuka. 1. Tecm«[llpupoda u obwue ceolicmea
ceema»
1. OnK-1 8251; 2. Tecm «BonHossle ceolicmea caema
el 3.Tecm «KeaHmosnbie ceolicmea ceema
AToMHas dusmka. 4. Tecm «CmpoeHue amoma»
2. OfK-1 82512 5. Tecm «AmomHoe 0po»
) 6. Tecm «BHympusidepHble npouecchi»
MpomexyTouHasa aTTecTaumsi KoMMAEKT BONbocos 1
dopMa KOHTPON4 - 3K3ameH P




20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensroLwume
npoueaypbl OueHUBaHUsA

20.1 TeKywWwMn KOHTPOSb yCneBaeMocTun

KoHTpornb ycneBaemMocTu No AMCUUMNINHE OCYLLLECTBNAETCS C MOMOLLBIO CReayoLwmX OLeHOYHbIX
cpeacTs:
1. Tecm «[lpupoda u obwue ceolicmea ceema
2. Tecm «BornHoebie ceolicmea ceemax
3.Tecm «KeaHmoenbie ceolicmea ceemax
4. Tecm «CmpoeHue amoma»
5. Tecm «AmomHoe s0po»
6. Tecm «BHympusidepHbie npouyecchbi»

(HaumeHo8aHuUe OUEeHOYHO20 cpedcmea meKyweao KOHMpPOJIs ycresaemMocmu)
lMpumepsi:

Nyu cBETE NafaeT Ha rpaHvLy pasaena ABYX cped nod yraom 32° . Onpeaenuts NokasaTens NPeoMAeHIa Ny BTOPOi Cpedsl,
eCNK NOK33aTenk MPENOMAEHIE Ny MEPEORA Cpel paseH 1,65, 3 MPEAOMASHHEIR W OTDEXEHHEIA NyUM B33MMHO
NepneHAUKYAAPHEI.

BelbepuTe 0AMH OTBET:
143

MpaBunbHEIA OTBET HE NpVBedeH
113
133

103

OnucaHne TexHonorum npoeeneHus: B mecme 20 soripocos. NpasuribHbili omeem Ha 80rpocC
oueHusaemcs 8 5 basnos.ns esinonHeHuss mecma omeodumcst 20 muHym. Kaxdomy 3adaHuio daemcs 5
sapuaHmoe omeema, U3 KomopbiX rnpasursibHbIl 00UH. BHUMamenbHO npo4dumalme Kkaxdoe 3adaHue u
npednonazaembie gapuaHmsl omeema. Omeeyalime MosibKO MOC/1e MO20, KakK 8bl MOHS/IU 80MPOC U
rpoaHasu3uposasiu ece sapuaHmel omeema.

TpeboBaHNA K BbINONHEHMIO 3a4aHUIA (MK LWKarnbl U KpUTEPUN OLIEHNBAHKS)

KpuTtepum oueHok TecTa nob6annbHO-PeNnTUHIOBOM CUCTEME:

OT1nuyHo: 6onee 80 6annos.

Xopowo: 61 — 80 6annos..
YpoBnetBoputenbHo: 41 — 60 6annos.
HeynoBnetBoputensHo: meHee 40 6annos.

Mepe4veHb 1abopamopHbix pabom (cm nyHkm 13,1) mpeboeaHusi k npedcmasnieHuro nopmaosuo
CTyoeHT uMeeT NpaBo Ha BhINOMHEHWE nabopaTopHo paboTbl MO OPUrMHANBLHOW METOAUKE C cornacus
npenogaearerns 1 nog ero HabnogeHem - npu 6e3ycnoBHOM cobnoaeHun TpeboBaHuin ycnosun 6esonacHocTy.
CTtyneHT 0b6s13aH ABUTLCA Ha NabopaTopHOe 3aHATME BO BPEMS, YCTAHOBIIEHHOE pacnucaHneM, 1 ¢ HeobxoaMMon
npegBapuTensHOM NoarotoBkon. K BbinonHeHMo nabopaTopHon paboTel 4ONycKalTca CTyAEeHTbI, NOATBEPAUBLLME
rOTOBHOCTb B 00beme TpeboBaHWU, COAEPXKALLMXCH B METOANYECKUX YKa3aHNaX kK nabopaTtopHon paboTte 1 (unu) B
YCTHbIX NpeABapUTENbHbIX Yka3aHusax npenogasartens. B xone nabopaTtopHbIX 3aHATUIA CTyAeHThl BeayT
HeobxoguMble 3anvcu, CocTaBnAlT (Mo TpeboBaHMO NpenogaBaTens) UTOroBbIA MUCbMEHHbBIA OTYET UIN 3NeK-
TPOHHBIV BapuaHT oT4YeTa. Ha nepBom 3aHATMM LMKIia nabopaTopHbiX paboT npenoaaBaTenb JOIDKEH AaTb
KOHKPETHbIE YKa3aHWsi N0 COCTaBIIEHNIO 1 OCPOPMIIEHMIO OTYETOB C Lernbio obecnevyeHnsa eanHoobpasus. B
3aBUCUMMOCTM OT OCOBEHHOCTEN UuKna nabopaTopHbIX 3aHATUIA OTYET COCTABMSIETCH KaXablM CTYAEHTOM
MHONBMAYanNbHO, MO0 OOLWMI OTYET - NOArPYyNnon u3 2-3 CTyAEeHTOB.

Mo okoH4YaHUKM nabopaTopHol paboTbl CTyAEHTbI 00S3aHbl NpeaCcTaBUTL OTHET NpenoaaBaTernto AN NPOBEPKU C
nocneytowen sawmTon.



Mo cornacoBaHuio ¢ NnpenogaBaTenem JonyckaeTcsl NpeAcTaBneHne 1 3awmTa ot4yeTa o nabopaTopHom
paboTe BO BpeMsi crieytoLlero nabopaTopHOro 3aHATUA UK B UHAMBUAYalbHbIE CPOKWU, OFTOBOPEHHbIE C
npenogasaTtenem. B koHUe nabopaTopHOro 3aHATUS npenofasaTenb oueHMBaeT paboTy cTyaeHTa nyTeM
NpoBepKn oT4yeTa 1 (Unu) ero 3awmTebl (cobeceqoBaHns).

TpeboBaHus K BbINOSTHEHWNIO 3a4aHWUI (UK LWKasbl U KPUTEPUN OLIEHMBaHWS)

3auTeHo: YcneluHble 0TBETbl Ha BOMPOChHI NpenogaBaTtens no TEKCTY NporpamMmbl.
MpenocTaBneHne otyeTa no nabopatopHon padoTe.

He 3auteHo: OTcyTCTBME LENOCTHOrO NpeacTaBrieHmsl Mo TeMe U oTyeTa no nabopaTopHom
paborTe.

20.2 MpomexyToyHaa attectauus. [lpoBoauTcA No pesynbTaTaMm TeKywux aTtrectaumn. [Ons
CTYOEHTOB, He npolleflunx Tekywme atTectaumm, NpoMexyToyHasi attectaums no AMcumnimnHe
ocyuwiectBngetca ¢ nomowpbto KUM B chopme, npeaycMoTpeHHOM Y4YebHbiM nfaHoM (3aver,
3a4eT C OUEHKOW, 3Kk3ameH), NiMbo O4HO, NMUMBO ANCTAHUMOHHO C MPUMEHEHMEM 3NEKTPOHHbIX
CPeAcCTB KOMMYHMKaLUW.

MepeyeHbB8onpocos K sk3ameHy (Komnnekt sBonpocos 1)
1. 3aKkoHbI reomeTpryecKkon oNTUkK. NoHATHE ONTUYECKOro n3obpaxeHus.
2. 3epkana v nNuH3bl. Nas un 3peHne. ONTUYeCcKNe NHCTPYMEHTHI.
3. MNMoHaTne o korepeHTHOCTU. CNOCOBbI NOMYy4YEeHUSA KOrepeHTHbIX UCTOYHMKOB. NHTepdepeHuns ceeTa.
4. [eomeTpuryeckasi n ontTmyeckasa pasHocTu xogda. NHTepdepeHumst cBeTa B TOHKUX NnacTtuHax. Konbua
HbloToHa.
5. MpumeHeHne nHTepdepeHUMn Ang KOHTPONS 3a Ka4eCTBOM NoBepxHOCTU. OnpeaeneHne nameHeHus
nokasaTenamMmu nperioMsIeHns C NOMOLLBK NHTEPdEPEHLNOHHBLIX ONbITOB. NHTepdepomeTp >KameHa.
NanyyeHne BaBunosa — YepeHkosa.
6. Andppakums ceeta. MNpuHumn MNonreHca-dpeHens. Oudpakuma PpeHens n andpakums dpayHrodepa.
7. OndpakumoHHas peweTka. Paspelsarowas cnocobHocTb AndpakumMoHHOW peweTkn. Kputepui
Panes. Nonorpadus
8. AeneHne gsonHoro nydvenpenomneHns. ONTUYECKU MOMNOXUTENbHBIE U ONTUYECKM OTpULaTENbHbIE
Kpuctannbel. OnTudeckas uHAukatpucca. [MonspusaumoHHble ycTponcTBa. 3akoH Mantca n 3akoH
Bbptoctepa. NHTepdhepeHumss NoNApM3oBaHHbIX Nyden. BpalleHne nnockocTn nonspusauun.
9. Oucnepcus ceeta. HopmanbHad u aHomanbHasi Aucnepcusi. ONeKTPoHHas Teopusa Oucnepcun.
[vcnepcna nnasmbl. dnekTpoontTuiecknin apdekt. ddpdekt 3eemaHa.
10 Mornouwlenne ceeTa. 3akoH byrepa — JlambepTa.
11. Paccesanune ceeTa. KombrnHaumnoHHoe paccesiHme ceeTa. JIloMuHecLeHUus.
12. CnoHTaHHOEe W BbIHYXAeHHOe m3nydeHne. OCHOBbI hM3UKM fla3epoB. Vicnonb3oBaHWe naseposB B
MeguLumnHe.
13. doTtoaphekT. 3akoHbl hoToadpdekTa. YpaBHeHne JuHwTerHa Ana doTtoadpdekta. [daBneHue
ceeTa.
14. TennoBoe n3ny4yeHne. 3akoHbl N3ry4yeHns abcontoTHO YepHoro Tena. 3akoH Kupxrodga.
15. 3akoH Penes-[xunHca. YnbTpaduoneTtoBas katactpoda. 3akoH BuHa. 3akoH CtedaHa-bonbumana.
16. Umnynbc doToHa. Adpdekt KomntoHa. Onbitbl Pesepdopaa no pacceaHuo anbga-yactuy
BeLlecTsoM. Mogenu atoma.
17. CooTHoLWweHne HeonpeaeneHHocTen. Mnnotesa [e bporins. OnNekTpoHHast MUKPOCKONKS.
18. MNoctynaTtbl Bopa. ATom Bogopoga. Paguyc n aHeprus anekTpoHHbIX opbut B aTtome Bogopoaa.
19. CnekTpbl U cepum atoma Bogopoga. lNoctosaHHaa PutGepra.
20. KBaHTOBO-MexaHM4eckoe onncaHne MMKpoobbekToB. YpaBHeHue LWpegnHrepa. BonHoBast oyHKUMS.
21. MNMoTeHyunanbHble AMbl U NOTEHUManbHble 6apbepbl. TYHHENNPOBaHKE.
22. KeaHTtoBble uucna. [MpuHumn [Maynu. PacnpegeneHve anekTpoOHOB B aTOMe MO COCTOSHUSM.
Meproanyeckas cuctema anemeHToB MeHgeneesa.



23. PeHTreHoBCKME nyyn. XapaKkTepncTU4eckoe n TOPMO3HOE PEHTreHOBCKOe M3nyyveHne. 3akoH Mosnn.
dusmyeckme 0CHOBbI MPUMEHEHUS PEHTIEHOBCKOIO U3nydYeHns B MeauuuHe. Oudpakunsg peHTreHOBCKUX
ny4yen. Ycrnoswe Bynbda — bparros.

24. CocTaB 1 XxapakTepUCTMKM aTOMHOro sigpa. Macca v aHeprus cesAsu sgpa. lNpupoga sgepHbix cun.
25. PagunoaktneHocTb. Anbda-pacnag. beta-pacnag. HentpuHo. Mlamma-usnydeHue.

26. ApgepHble peakumn. Peakuna genexus aapa. LlenHas peakuna geneHus. Peakums CUHTe3a aTOMHbIX
anep.

27. ONEKTPOHHbIN MapamMarHUTHbIA Pe30HaHC U ero MeauKo-buonormyeckne NPUMEHEHUs. AOepHbin
MarHUTHbIN pe3oHaHc. MarHMTHo-pe3oHaHcHas Tomorpadms. dpdekt Meccbayapa.

28. ®dusmyeckme OCHOBbl OEUCTBUSI MOHUIUPYIOLLMX M3MYyYEHUA Ha oOpraHuam. Mcnonb3oBaHue
PagvoHYKNMAOB U HEWTPOHOB B MeAMUMHE. YCKOpUTENU 3apsiKeHHbIX 4acTul M UX UCMONb30oBaHVE B
MeaunuuHe.

29. OnemeHTapHble YacTuubl. KocMuyeckoe uanyydyeHue. MiooHbl. Me3oHbl. YacTuubl U aHTU4acTuUbl.
'vnepoHbl. CTpaHHOCTb M YETHOCTb AreMeHTapHbIX YacTuy,. Keapku.

OnucaHune TexHonorum nposegeHn4.

lMpomexyTodHass aTtTecTaumMsi nNpoBOAUTCA B cooTBeTCcTBUM C  [lonoxeHnem o
NMPOMEXYTOYHOM aTTecTaumMm obydarwmuxcss no nporpaMmmam Bbicllero obpasoBaHus. [Mo
peleHnto kadeapbl NPOMEXYTOYHAs aTtTecTtaums MpoBOAUTCS NO pe3ynbTaTam  TeKyLnx
aTTecTauMi, HO He paHblle 3aBeplIeHUs BCeX BWOOB 3aHATUA N0  AMCUUMNIIUHE,
npeaycMoTpeHHbix  Y4yebHbiM nnaHom. OUueHKM BbICTaBASKTCS B COOTBETCTBMM C
NpvBEeAEHHbIMN  KpuTepusiMi. [Ona  CTyOQeHTOB, He Npowedwunx Tekywue aTtTectaumu,
NPOMEXYTOYHasa aTTecTauMs no AMCumMniunHe ocyuiectensetca ¢ nomowbio KM B dopme,
npegycMOTPEHHON YYeOHbIM nnaHoMm (3a4eT, 3a4eT C OLEHKOW, 3Kk3aMeH), nmbo o4vHo, nmbo
OANCTAHUMOHHO C  MPUMEHEHMEM  ONIEKTPOHHbIX CPeAcTB  KOMMyHukauuun. KM  ansa
NMPOMEXYTOYHOM aTTecTaumMm NpeacTaBnsAloT cobOOM nepeyvyeHb TEOpPeTUYECKUX BOMPOCOB,
No3BONSOWMNE OLEHUTb YPOBEHb MNOMYyYEHHbIX 3HaHWW. Kputepum oueHMBaHUA NpuUBEOEHDI
BbILLE.

OK3ameH npoBoauTcs B o6beme nporpammbl y4ebHOM gucunnnmHbl. B 6uneT k ak3ameHy
BKMIOYAKOTCA  gBa TEOpPeTUYeCKMX BOMpoca U3  pasHbiX  pasgenoB  nporpamMmmbl.
MpenBapuTenbHoe O3HaKoMIleHneobyvyarwmxca ¢ bunetamm Kk aKk3ameHy He paspeLuaeTcs.
Cpaowmn ans coady ak3ameHa npeabsBnseT npenogasaTento CBOK 3a4eTHYH0 KHUXKKY, nocne
4yero nMYHo GepeT GuUneT, HasbiBaeT €ro HoMepwu NPUCTyNaeT K noarotoBke oteeTa. lMocne
noaroToBKM K OTBETY WM MO WUCTEYEHUN OTBEAEHHOro [Ansi 3TOro BPEMEHW CAaloLun
AOKNaabiBaeT NpenofaBaTento O FOTOBHOCTM U C €ro pa3peLLeHnst Uin no BbI3OBY OTBEYAET Ha
nocTtaeneHHble B Gunete Bonpocskl. 10 okOHYaHUKM OTBETA Ha BOoNpockl GuneTta npenogasartenb
MOXeT 3aJaBaTb AOMOSNHUTENbHbBIE U YTOYHSIIOLLME BOMNPOCHI B Npeaenax y4ebHoro matepmana,
BblHECEHHOro Ha 3adyeT. Cpatwowme, 3amedeHHble B MNOMOWM Apyr Apyry, a Takke
NONb3yHLIMECS Hepa3peLLeHHbIMM MNOCOOMAMM M pasnMYHOro pofa 3anucsaMun, a Takke
HapyllawLwme yCTaHOBMEHHbIE MpaBMna Ha 3dK3aMeHe, yOansTca C ayauTopum C OLEHKOM
He3auyTeHo.

20.3 ®doHO OLEHOYHbIX cpeacTB C(POPMUPOBAHHOCTM KOMMNETEHUUN CTYOEHTOB,
pekoMeHAyeMbIA ANA NpoBeAeHUA AMarHOCTUYeCKuX paboTt

MNepeyeHb 3apaHun onsa npoBepkn chopMUPOBaHHOCTU KOMNETEHLUN
1) TecToBble 3a0aHUS:

1. Kak Ha3biBaeTcs ntoboe OTKINOHEHWE pacnpoCcTpaHeHNst BOMH BONN3M NpenaTCcTBUA OT 3aKOHOB
reoMeTpuyecKkor onTuKK? a) gudpakums, 6) HTepdepeHUust, B) nonspusawuus, r) aucnepcus, 4) npaBuribHbIN
OTBET HE NPUBEAEH.

BepHbii oTBeT A



2. Kakvm ypaBHeHVeM onncbiBaeTcst BHeLHUIA hoToaddekt? R = oT*, 6) | = |0 cosa,s) | =1, cos? a,r)
2
hy = A+T , 4) NpaBWnbHbIN OTBET He NpuBeaeH. BepHbin otBeT I’

2) cMTyaLMOHHbIe 3aaHusl C pa3BePHYTbIM OTBETOM CMOXHbIE :

1. MpuHATO cumTaTh, YTO NpU ghomocuHme3se (npouecce npespalleHus yrnekncrnoro raza COz B yrnesogopoabl
no4 AeNCTBMEM 3HEPrMM CONTHEYHOIO CBETa B HEKOTOPbIX pacTUTENbHbIX MUIMEHTax, Hanpumep B xriopodunine) Ha
npeepaLleHne ogHomn monekynbl CO 2 B yrneBogopog n Oz TpebyeTcs okono 9 choToHoB. [Mpeanonoxmm, 4to
ONVHa BOMHbI NajatoLLero Ha pacteHne ceeta paBHa A = 670 HM (xnopodmnn cunbHee BCero normnoLaeT B
AnanasoHe AnvH BonH ot 650 go 700 Hm). Kakas sHeprusa Tpebyetca ansa dotocmHTesa?. Kakoe K[ ¢o-
TocuHTe3a? ObpaTHas XxMmMuyeckas peakums xapakrepuayeTcsl aHeproBblgeneHnem 4,9 aB Ha ogHy Monekyny
CO..

KpuTepun oueHnBaHus:

a) E =hv - sanucana sneprus ogHoro dotoHa. (2 6anna)

c o
O)v = z - 3anucaHa CBsI3b YacTOTbl C ANIMHON BOMHbI cBeTa. (2 6anna)

C
B)E=9-h z = 2.7*1018 [Ix unn 17 3B — HalgeHo YncneHHoe 3HavyeHne 3Heprum AeBaTU POTOHOB (3Heprus ans

cdoTocuHTe3a). (2 6anna)

nosues

r) 7 =—2.100% - sanucaHo Buipaxxenue ana KMNJ. (2 6anna)

A) n = 29% - HangeHo YncneHHoe 3HayeHue KA. (2 6anna)
UTOIO: 10 6annos

3) cuTyaLMoHHbIE C pa3BEPHYTHIM OTBETOM MPOCTHIE:!

1. Yron Mexay rinaBHbIMU MITOCKOCTAMU MOJidpmu3aTopa U aHann3atopa CoCTaBlideT 30°. Oﬂpe}J,GJ'II/ITe N3MeHeHne
MHTEHCUBHOCTU npoLllenliero 4yepes3 HUX cBeTa, €Cin yros Mmexay rnaBHbIMU NITOCKOCTAMU paBeH 45°.

Kputepum oueHuBaHus:

2 ) 2 °
I, =1,c08°30°, 1, =1,c0s" 45" - 3anucaH 3akoH Marntoca [ns MIHTEHCUBHOCTU CBETA BbILLEALLEro 13
aHanusaTopa B NepBOM U BO BTOPOM cny4ae. (2 6ann)
2 o
I, 1,c0s"30

1= ——————=1,3 - 3anucaHo OTHOLLIEHe MHTEHCUBHOCTE! cBeTa (2 6ann)
I, 1,cos"45

I
OteeT: — =1,5 - BuluucneH otset (1 6ann)
2

4) 3apaHusi, TpebytoLLero KOpoTKOro oTeeTa

1. OnTnyeckmin Nnpmbop, npeacTasnsaoWmn cobo cucTeMy napannenbHbIX LWenen paBHON LWNPWHbI, NexXalumx B
O[HOW NIIOCKOCTU 1 pa3feneHHbIX PaBHbIMU MO LWMPUHE HENPO3PaYHbIMN MPOMEXYTKaMM

Omeem: gndpakumoHHas pelueTka

CTpyKTypa, KpUTEPUN U LLKaNbl OL€eHUBAHUSA:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUN Ucnonb3yeTca GannbHas Wwkana:
1) 3aKpbIThble 3a4aHus (TECTOBLIE, CPEAHUIN YPOBEHb CITOXKHOCTH):
e 1 6ann — ykasaH BEpHbIN OTBET;
e (0 GannoB — ykasaH HEBEPHbIA OTBET, B TOM YMUCIIE YaCTUYHO.
2) OTKpbITble 3aaHUs (TECTOBbLIE, NOBbILIEHHbI YPOBEHb CIOXHOCTU):
e 2 Hanna — yka3aH BEPHbIN OTBET;
e (0 GannoB — ykasaH HEBEPHbI OTBET, B TOM YMCIE YACTUYHO.
3) oTKpbITblE 3aaaHUs (MUHU-KEWCbI, CPeaHNIN YPOBEHb CNOXHOCTH):




e 5 GannoB — 3agaHue BbINOSIHEHO BEpHO (NonyvyeH npaBwuSibHbIN OTBET, 060CHOBaH
(aprymeHTUpoBaH) X0A4 BbINOMHEeHNs (Mpy HeobxoanmocTn));

e 2 Ganna — BbINONHEHWE 3aJaHWUs COAEPXWUT He3HauYuTerbHble OWMOKW, HO NpuBedeH
NPaBUmbHbIN  XOL pPacCyXOEHWW, WM MNOoSiydeH BepHbI OTBET, HO OTCYTCTBYET
obocHoBaHMe Xxo[a ero BbIMNOMHEHUSA (ecnn OHO 6biNo HeobxoauMMbiM), UMW 3adaHue
BbIMOJSIHEHO HE MOMIHOCTbIO, HO MOSMyYeHbl MPOMEXYTOYHbIE (YacTUYHbIE) pe3ynbTaThl,
OoTpaaroLine npaBUNbHOCTb XOAa BbIMNOMHEHWUS 3afaHus, UNn, B criydae ecnv 3ajaHuve
COCTOUT U3 BbINOSIHEHUST HECKOMNbKNX noasagaHun, 50% KOTopbIX BbINOSTHEHO BEPHO;

e 0 GannoB — 3agjaHuMe He BbIMNOMHEHO WKW BbINOSIHEHO HEBEPHO (XO4 BbIMNOMHEHUS
owmnboyeH unu coaepxut rpybble OWnBKN, 3HAYUTENBHO BRMSOLWME Ha AarnbHelLee ero
n3yyeHue).



