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9.llenu n 3apaum y4e6HON ANCUUNIIUHDBI

Llensmu oceoeHusi y4ebHoU OucuyurinuHel sensomcesi: PopMmmpoBaHne 0CHOB
€CTEeCTBEHHOHAY4YHOW KapTUHbI Mupa 1 6a30BbIX 3HaHUIW NO PyHOAMEHTanbHbIM pasgenam
PU3nKuN.

3adayu y4ebHou oucyuniuHbl:dopMMpoBaHME HABbIKOB NPOBOAUTL (PU3NYECKUIA IKCMIEPUMEHT
n 0606LwWaTh pesynbTaTblaKCNepuMeHTanbHbIXMCCNEA0BaHNIA, UCNONb30BaTb N3MEPUTESbHbIE
npnbopbl ANa n3yvyeHns Musnveckmx BreHnmn, NpeacTaBnaTb pesynbTaTbl HAbN4EHUN 1
N3MEPEHUN C NOMOLLbI0 Tabnuy, rpadnKoB 1 BbISIBNATH HA 3TOM OCHOBE aMNUpPUYECKMne
3aBUCMMOCTUN3YHaEMbIX ABMEHUI, MPUMEHSTb NOMNyYeHHble 3HAHUSA ANa 06 bACHEHUS ABNEHNNA,
NpOLLECCOB N 3aKOHOMEPHOCTEN (hr3nYeCcKon Npupoapbl Ans Guonorndecknx o6bEKTOBaA Takke
NPUHLMNOB OENCTBUSA TEXHUYECKNX YCTPOMUCTB, UCMOSNb3YeMbIX A58 peLleHns oruandecknx
3agau.

10. MecTto yye6HOM ancumnnumHbl B cTpykType OOI: YuebHas aucumnnuHa «561.0.20
OnTtuka n atomHas duamka» OTHOCUTCS K OCHOBHOWM YacTu bnoka 1 «[QucumnnuHbl (Mogynn)»
depepanbHOro rocyaapCTBEHHOro obpa3oBaTenlbHOrO CTaHA4apTa BbiCcLLero obpasoBaHus —
cneymanuteT no cneumanbHocTn 30.05.02 MeanumHckasa duodusnka

TpeboBaHus K BXOAHbIM 3HaHUSIM, YMEHUAM U HaBblkaM: 0ByyatowmMmncs JOMKeH B NOSTHOM
00beme 3HaTb LUKOSbHbINA KYpC U3nKK, YMETb pellaTb NpocTenne pusmyeckme 3agadn.

AncumnnuHbl, 4na KOTOpbIX AaHHAs AUCUMNIIMHA ABNAeTCA npeallecteytowen: MonekynsapHas
6uonorus, OpraHnsauus Hay4YHbIX 1 Meanko-bmnonormyeckmx nccnegosanHunin, Obwas n
MeauumHckass bnodumanka, MegnumnHckne GUOTEXHONOMMN, MONEKYNAPHO-KNETOYHbIE
MeXaHM3Mbl CBSI3blBaHMS NIEKAPCTBEHHbIX BELLECTB.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNuHe/MoAaynio (3HaHUA, yMeHwus,
HaBblKW), COOTHECEHHbIE CMJIaHMPyeMbIMU pe3ynbTaTaMu OCBOeHUS obGpa3oBaTerbHOMU
nporpaMmmbl (KOMNETEHLUMSAMU)M MHOUKATOPAMU UX OOCTUXKEHUA:

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 obopyaoBaHveM, UCMNorb3yeMblM 4115
NMOCTaHOBKN U npoBeAeHNs PU3NYECKoro SKCnepmmMeHTa.
peLLeHns
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.




OrlK-
13

WHTepnpeTtnpyeT
pesynbTaThl
€CTEeCTBEHHO-
Hay4HbIX
nccriegoBaHuim Npm
pelweHnmn
npogeccmoHarsnb-
HbIX 3agav)

3HaTb: OCHOBHble (hmsnyeckme
3aKOHOMEPHOCTH, Nnexatume B OCHoBe
PU3NYeCcKnx NpoLLeCCcoB B UCCeayemMbIxX
obbekTax mandeckon npupoapl.

YMmeTb: OOBbACHATL BbisIBNEHHbIE
3aKOHOMEPHOCTU NCcreayeMbiX NpoLeccoB
M SIBMEHUN Ha OCHOBE (DyHOAMeEHTanbHbIX
dHm3N4ECKNX 3aKOHOB U 3aKOHOMEPHOCTEMN.

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

12. O6bemM AMcCUMNIINHbI B 3a4e€THbIX eAuHuuax/vyac.(s coomeemcmeuu ¢ y4ebHbIM MIaHOM)—

7 | 252

Popma NPOMEXYTOYHON aTTeCTaLMM(3ayem/sK3ameH)

13. TpyaoeMmkocTb No Buaam yuyebHomn paboTbl

3ad4eT, 3K3amMeH

TpynoemMKocTb
Bupg y4ebHol paboTbl Bcero Mo cemectpam
Ne 1 cemecTpa Ne 2 cemecTpa
KoHTakTHasi pa6oTa 154 74 80
nekumm 34 16 18
. rpynnosble 50 24 26
B TOM ymcne:
KOHCYrbTaumm
nabopartopHsle 70 34 36
CamocTosiTensHas paborta 62 34 28
lMpomexyToyHas aTTecTauuns 36 3auer Ok3ameH 36
UToro: 252 108 144




13.1. CopepxaHMe QUCLUMNIUHDI

n/n

HanmeHoBaHue pasgena

OVCUUNNHBI

CopepxaHue pasgena guCuunivHbl

Peannsauus
pasgena
OVCUMNMNUHBI C
NOMOLLLbHO
OHNawH-Kypca,
QYMK *

1. Jlekuum

1.1

OnTuka

Tema 1. FeomeTpuyeckas onTuka.

3aKoHbI reoMeTpuyecKkor onTukK. NoHATME ONTUYECKOro
n3obpaxeHns. 3epkana n nuH3bl. [Na3s u 3peHue.
OnTnyeckne NHCTPYMEHTHI.

Tema 2. UnTepdepeHumns ceeTa. [puMeHeHus
uHTepdepeHLUnn.

MoHATMe o korepeHTHOCTU. Cnocobbl NonyyYeHns
KOrepeHTHbIX MCTOYHUKOB. VIHTepdepeHuus ceeTa.
"eomeTpuyeckas n onTnyeckas pasHocTu xoaa.
UHTepdepeHumnsa ceeTa B TOHKUX nnactuHax. Konbua
HbtoToHa.[lpumeHeHne nHTepdepeHuun Ans KOHTPOns 3a
KayecTBOM noBepxHocTU. OnpegeneHme n3meHeHns
nokasaTensamu npenomsieHns ¢ NOMOLLIbIO
nHTEepdepeHUMoHHbIX onbiToB. MHTepdepomeTp XKameHa.
M3nyyeHne BaBunoBa — YepeHkoBa.

Tema 3. udpakLmsa ceeta.

Oudppakuma ceeta. MNpuHumn MNoreHca-dpeHens.
Oudppakuma PpeHena n gudpakums dpayHrogepa.
OndpakumoHHas pelleTka. Paspelatowasi cnocobHoCTb
ondpakumoHHon peweTkun. Kputepuin Paned. Monorpadus.
Tewma 4. ABneHne OBOWHOrO NyvyenpenomMneHms.
Monsipnsauusa ceeta.

ABneHue gBonHoro nyvenpenomneHus. OnTnyeckn
NONOXUTENbHbIE N ONTUYECKM OTpULATENbHbIE KPUCTaNMbI.
OnTnyeckasn nHamkatpucca. lNonapusaumoHHble
ycTtponcTtea. 3akoH Mantoca v 3akoH bptoctepa.
WHTepdepeHUns nonapmnsosBaHHbIX nyyen. BpaweHne
NOCKOCTU Nonspu3aunn.

Tema 5. [ucnepcus ceeta

Owncnepcusa ceeTa. HopmanbHas n aHomanbHas Aucnepcus.
OnekTpoHHas Teopusa ancnepcun. ncnepcus nnasmvei.
OnektpoonTtuyeckun adpdekt. ekt 3eemana.

Tema 6. MornoweHne ceeta.llornoweHne ceBeTa. 3akoH

Byrepa — JlambeprTa.

PaccesaHune ceeta. KombruHaunoHHoe paccesHue ceeTa.
JiomnHecueHums. CNOHTaHHOE U BbIHY)XAEHHOEe
nsnyyenne. OcHoBbI h13unkm nasepos. Vcnonb3osBaHne
nasepos B MeauLNHE.

Tema 7. PoToadhdekt.PoToadhdekT. 3aKkoHbI
doToadpdekTa. YpaBHeHme riHWTENHA AN
doToadpdekTa. [laBneHune ceeTta.

Tema 8. 3akoHbl n3nyyeHvs abcontTHO YepHOro Tena.
TennoBoe usny4veHune. 3akoHbl U3Ny4eHNss abconoTHO
yepHoro Tena. 3akoH Knpxroda. 3akoH Penesa-[xuHca.
YnbTpaduronetoBas katactpoda. 3akoH BuHa. 3akoH
CredpbaHa-bonbumaHa.

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

1.2

ATtomHasa cdmsmuka

Tema 1. 3dbdekT KomnToHa. 'vnoTtesa ge bponng.
Umnynbc dotoHa. ekt KomntoHa. OnbIThl
Pesepdopaa no pacceaHuio anbga-4yacTul, BELLECTBOM.
Mogenu atoma. CooTHOLLEHNE HeonpeaeneHHOCTEN.
MmnoTtesa [e Bponnda. AnekTpoHHasa MUKPOCKONUSI.
Tema 2.MoctynaTtel Bopa.

Cepun aToMma Bogopogja.

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

MocTtynaTtbl Bopa. ATom Bogopoga. Paguyc u aHeprung
3MNEKTPOHHbIX OpbUT B aToMe Bogopoada. CnekTpbl u cepun
aToma Bogopogaa. lNoctosHHasa Putbepra.

Tema 3. KBaHTOBO-MexaHn4yeckoe onvcaHve

MWKPOOOBHLEKTOB.
KBaHTOBO-MexaHn4eckoe onucaHune MUKPOOOBbEKTOB.
YpaBHeHune LpeanHrepa. BonHoBas PyHKUMSA.
lMoTeHunanbHble sMbl M MNOTeHUWanbHble Oapbepbl.
TyHHEenupoBaHue..

Tema 4. Tabnuua Mengeneesa

KBaHToBble uucna. [lpuHuun [laynu. Pacnpegenenuve
3MEeKTPOHOB B aToMe Mo cocTosiHusAM. [lepunoanyeckas
cucteMa anemeHToB MeHngeneesa.

Tema 5. PeHTreHoBCKME Nyy4n.PeHTreHOBCKME  nyudu.
Xapaktepuctmdeckoe 1M TOPMO3HOE  PEHTITEHOBCKOE
nanydyeHne. 3akoH Moanu.  ®dusmyeckne - OCHOBBI
NPUMEHEHNSI PEHTFEHOBCKOINO MU3My4yeHuss B MeauuuHe.
Oudpakuma peHTreHoBCkuX nyden. Ycnosue Bynbda —
Bparros.

Tema 6. CocTaB 1 xapakTEPUCTMKM aTOMHOIo siapa.

CoctaB ¥ XxapakTepucTukm artomHoro sgpa. Macca u
3Heprus  cBsA3M  agpa.  [lpupoga  s4epHbIX  cun.
PagnoaktnBHoCTb. Anbdha-pacnaga. beTta-pacnag.
HentpuHo.  lamma-msnyyeHue.  AgepHble  peakuumu.
Peakunss peneHunss sapgpa. LlenHas peakumss genexus.
Peakuunsi cnHTe3a aToMHbIX sSaep.

Tema 7. Meouko-6Monorn4yeckne NpUMEHEHUs1 aTOMHbIX 1
A0epHbIX SABNEHUN. ANEKTPOHHbIN napamarHuTHbIN
pe3oHaHC M ero Meauko-bmonormdyeckne npUMEHeHus.
ApepHbIl MarHUTHBIN pe3oHaHC. MarHWTHO-pe3oHaHCHas
Tomorpaduma. ddhdekt Meccbayapa.

Tema 8. dusmyeckme OCHOBbI OENCTBUS NOHUIUPVYIOLLMX
M3Ny4eHun Ha opraHuam.Pusmnyeckme OCHOBbI OENCTBUSA
WNOHUN3NPYIOLWLMX U3My4YeEHUMI Ha opraHu3Mm. cnonb3oBaHue
pagvoHYKNMOOB M HEWTPOHOB B MeauuMHe. YCKopuTenu
3apsKeHHbIX YacTuL, U UX UCMNOSb30BaHME B MeauLMHe.
Tema 9. 3OnemeHTapHble YacTuLbl.OnemMeHTapHbIe
yactuubl. Kocmuyeckoe wusnyveHme. MiooHbl. MesoHsbl.
Yactmubl 1 aHTudactuubl. [vnepoHbl. CTpaHHOCTb U
YETHOCTb 3MeMEHTapHbIX YacTuu. KBapku.

JNTaGopaTopHble 3aHATUA

21

OonTuka.

1. NI3y4yeHune 3aKOHOB reoMeTpUYeCcKon OMTUKMN.
2.V13ydeHune aBneHus uHTepdepeHunn ceeta.
3.M3yveHune aBneHus gudpakumm ceeTa.

4. V13y4eHne ABMeHust nonsipusaumm cBeta.
5.U3yyeHmne aBneHna gucnepcum ceeta.

6. N3yueHune doToaddpekTa

7. l3ayyeHune 3aKOHOB TEMMOBOro N3Mny4eHus

2.2

ATomMHas cdusuka.

1. OnbiTbl Pe3epcdopaa. (anekTpoHHas paboTta)
2.M3yvenmne adppekta KomntoHa. PacyeT nocTosiHHOM
KomnToHa.(anekTpoHHas paboTa)

3. N3y4yeHune onTnyecknx cnekTpoB pas3psiKeHHbIX ra3os

4. OnbITbl ®paHka n Nepua.

5. NccnepoBaHne UCKYCCTBEHHOW pagmnaumm (3NeKTpoHHas
paboTa)

6. ccnepoBaHue XECTKOrO KOCMUYECKOTO U3NYyYEHUS.
(3nekTpoHHasa paborta)

7. JosumeTpus; (anekTpoHHas paboTa)

8. OkCcnoHeHUanbHbIA 3aKOH NOTOLLEHME raMmMa fny4ven;
(3nekTpoHHasa paborta)

9. OnpegeneHve 3apsga anekTpoHa, metogom MunnukeHa.
(a3nekTpoHHasa paborta)




13.2. Tembl (pasaenbl) QUCUUNIVMHBI U BUAbI 3aHATUN

Bugpl 3aHATUIM (KONMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
pynnoBble CamocTtosATenbHas
n/n (pasgena) gucumnnuvHel | Nlekuun JlabopaTopHble Bcero
KOHCynbTaumm paboTta
1 | OnTuKa. 16 24 34 34 108
2 | ATomHas c¢um3uka. 18 26 36 28 108
Wtoro: 34 50 70 62 216

14. MeToan4yeckue ykasaH1MAa Ans ody4yarowmxca no 0CBOEHUIO AUCLUNIIUHDbI

CTyoeHTbl 3HAaKOMSATCS C TEOPETUYECKMM MaTepuarioMm B NpOLEecCe NEKUMOHHOIO Kypca, CaMOCTOATENbHO
npopabaTbiBalOT U YycBavMBalOT TEOpPETUYECKME 3HAHWS C MWCMONb3OBaHMEM peKoMeHayemon y4yebHou
nutepartypbl, y4ebHO-MeToANYECKNX NOCOOMIA, COrnacHo ykasaHHOMY cnucky (n.15).

Ha nabGopaTopHbiXx 3aHATUAX CTyAeHTbl nnbo wHAMBMAyanbHO, NMBO B cocTaBe Marown rpynnbl
BbINOMHAT y4ebHO-uccnegoBaTenbckylo paboTy. B xoge BbIMOMHeHMs nabopaTopHbiX paboT CTy4AeHThl
npmobpeTaloT Haeblkun obpaleHus ¢ nabopaTopHbiM OBOpyAOBaHMEM W MHCTPYMEHTapueMm, CamoCTOSTENbHO
OCYLLECTBMAAOT 3SKCMEPUMEHTbI, PErncTpupyloT, aHanu3upylT W WHTEPNpeTupylT pesynbTaTtbl (U3NYEeCcKnx
nccnepoBaHun. PesynbtaTtbl nabopaTtopHon paboThbl, BKNoYas HEOOXoAMMbIE pacyeTbl, 3aKMOYEHUA U BbiBOAbI,
OTBEThbI Ha BOMPOCHI (3agaHud) ocopMnstoTes B paboyen TeTpagm CTygeHTa B Buae NpoToKkona uccnegosaxHvs. B
KOHUe nabopaTopHOro 3aHATUA pesynbTaTtbl M MaTepuansl paboTbl [OKNaAblBalOTCA npenogasaTento, npu
HeobxooMMocTu obcyxaatTes B rpynne (oT4eT o nabopaToOpHOM 3aHATUM).

15.NMepe4yeHb OCHOBHOW W [OOMNOJSIHUTENLHOW nUTepaTypbl, PeCypCOB WHTEpHeT,

HeoOGXxoAUMbIX ANA OCBOEHUA AUCLUNIINHBI (criucok numepamypbl 0pOPMISEMCs 8 COOmM8ememeuu
¢ mpebosaHuamu FOCT u ucrionb3yemcs obwasi Ckeo3Hasi Hymepauyusi 07151 8cex 8UO08UCMOYHUKOB)

a) OCHOBHas nuTeparypa:

Ne n/n NcTouHmMK

paboeckul, P. U. Kypc ¢pusuku [OnekmpoHHbil pecypc] / [pabosckuti P. 1. — 12-e u30.,
cmep. — CaHkm-llemepbype : JlaHb, 2012 .— 608 c. — HonyuweHo Hay4yHo-Memodu4yeckum
cosemom o ¢pusuke MuHucmepcmea obpasosaHusi u Hayku Poccutickolt ®edepayuu 8

1 Kadyecmee y4yebHo20 nocobus 0nsi cmydeHmo8 8biclUX y4ebHbIx 3agedeHul, oby4Yarowuxcs rno
ecmecmeeHHOHayYHbIM U MEXHUYECKUM HarnpaereHusm u creyuansHocmsam. — KHueza u3
konnekuuu JflaHb - ®u3uka .— 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 us0., cmep. — Mockea : UsGamenbckul ueHmp "Akademus”, 2015 .— 557,
[1] c. : un. — (Bbicwee obpasogaHue) .— [1pedm. yka3s. : ¢.537-[549]

Kypc epusuku : [yuebHoe nocobue 0risi cmyd. emy3sos] / A.A. Jemnacgp, 6.M. SHeopckul .— 10-e

3 u30., cmep. — Mockea : U3Bamenbckul ueHmp "Akademus”, 2015 .— 719, [1 ] c. : un., mabn. —
(Bbicwee obpasosaHue) .— lpedm. yka3.: ¢.693-[713]

6) gononHuTenbHasa nuTeparypa:

Ne n/n MICTOYHMK

JlugeHuee, H. M. Kypc cbusuku [OnekmpoHHbIl pecypc] / [lueeHyes H. M. — 7-e, cmep. —
Cankm-lemepbype : JlaHb, 2012 .— 672 c¢. — KHuza u3 konnekyuu flaHb - dusuka .— 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. : poda, 2005 .— 558 c.
Kypc ¢msukm : B 3 . / CaBenbes W. B.

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

6 nag., ctep. — 2018 .— 468 c. — JdonyweHo Hay4yHo-MeToanYEeCcKMM COBETOM MO hn3uke
MuHucTepcTBa obpasoBaHusa 1 Hayku Poccuiickon ®egepaunm B kavyectse y4ebHoro nocobus
ANS CTYAEHTOB BbICLUMX Y4eOHbIX 3aBeeHWI, 0By4atoLLMXCS N0 TEXHUYECKUM U
TEXHONOrMYECKMM HarnpaBneHusiMm 1 cneumnansHoctaM .— KHura ns konnekuum JlaHs - ®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>.

[ DeTanbHasg nHdopmaums ]
Kypc domaukm : yueb.nocobue ons CTyaeHTOB By30B, 00y4aloLLMXCS MO TEXH. U TEXHONOT.
HanpaerneHusm u cneuunansHoctsim / CaBenbes U. 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
nag., ctep. — 2018 .— 308 c. — JdonyweHo Hay4yHo-MeToan4YEeCKMM COBETOM MO hn3nke
MuHucTepcTBa obpasoBaHus u Hayku Poccuiickon ®egepaunn B kadecTBe y4ebHoro nocobus
ANsi CTYAEHTOB BbICLUMX y4eOHbIX 3aBegeHn, 06y4atoLLMXCA N0 TEXHUYECKUM U
TEXHOMNOIMYECKMM HarnpaBrneHusam u cneumnansHocTaM .— KHura ns konnekuyum JlaHb - ®usuka
.— 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/ 3ucman I'. A, Togec O. M. — 7-e uag., ctep. — 2019 .— 504 c. — [onyuweHo
Hay4yHo-meTognyeckmum coBeTom no pumsmke MmnHmucTepcTBa obpa3oBaHus 1 Hayku Poccuinckom
8 depnepaumm B kKayecTBe y4ebHOro nocobus ansa CTygeHTOB BbICLLUMX y4eOHbIX 3aBedeHNUN,
obyyarLmMxca No TEXHNYECKUM, eCTECTBEHHOHAYYHbIM M Negarormyeckum HanpaBneHUsm u
cneuunanbHocTsaM .— KHura u3 konnekumn Jlanb - dnsmnka .— ISBN 978-5-8114-4103-7 .—
<URL:https://e.lanbook.com/book/115202>.

B)MH(pOPMaLIMOHHbIE 3NEKTPOHHO-06pasoBaTesibHble pecypchbl (oduumanbHble pecypcbl UHTEPHET)*:
Ne n/n Pecypc
1. | https://www.lib.vsu.ru - OnekTpoHHas 6ubnuoteka BI'Y
2. | http://www.iprbookshop.ru - SnekTpoHHo-6ubnuoteyHas cuctema IPRbooks
3 http://biblioclub.ru/ - 3nekTpoHHO-6MBnMOTEYHas cuctema "YHuBepcuTeTckas 6ubnmoTeka
" | online"
4. | www.elibrary.ru - Hay4Has anekTpoHHas bubnuoTteka
5. | https://edu.vsu.ru/course/view.php?id=4181

* BHavane ykasbiBaotca OBC, ¢ koTtopbiMm wumeroTca pgorosopa y BIY, 3aTem OTKpbiTbie 3NEKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNamH-kypcbl, YMK

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO obecneyvyeHns AN CaMOCTOATENIbHON paboTbl

Ne n/n McTOYHNK

JlTabopaTopHbIN NpakTMKym MO BONHOBOW ONTUKE [QNEKTPOHHbLIW pecypc] : y4ebHo-
mMeToamyeckoe nocobue : [Ana cTya. 1-ro u 2-ro KypcoB 04HON hopMbl OBYYEHMS eCTECTB.-Hayu.
dak.; ana HanpaenexHun u cneumansHocTen 05.03.01 - Neonorus, 05.03.02 - Meorpadus,
05.03.06 - Okonorusa n npupogononb3oBaHue, 06.03.01 -buonorus, 06.03.02 - NoyBoBeaeHue,
04.03.01 - Xvimus, 04.03.02 - Xumus, pusmnka n mexaHuka matepuanos, 30.05.01 -
MeanunHckas 6uoxmmus, 30.05.02 - MeaumumHckas 6uodmamka, 30.05.03 - MeanumnHckas
knbepHeTuka, 04.05.01 - dyHaameHTanbHasa 1 npyknagHas xmmusl] / BopoHex. roc. yH-T ; COCT.:
J1.M. HectepeHko, A.M. Conogyxa, W.J1. FnyxoB .— 3neKkTpoH. TekcToBble AaH. — BopoHex :
WNapatensckuii gom BI'Y, 2018 .— 3arn. ¢ Tutyn. akpaHa .— CBo60oAHbIN AOCTYN U3 MHTPaceTu
BI'Y .— TekcToBbii pavn .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-253.pdf>.
Kypc obuen dunankun. JlTabopaTopHbIn NpakTUKyM No BOSIHOBOW M KBAHTOBOW OMNTUKE
[OnekTpoHHBIN pecypc] : yuebHo-MeToanyeckoe nocobue : [ans ctya. 1- 2 k. gHeB. POpPMbl
obyueHuns; ansa HanpaeneHun n cneumanbHocTen: 05.03.01- MNeonorus, 05.03.02 - MNeorpadgus,
05.03.06 - Okonorusa u npupogononb3oBaHue; 06.03.01 - buonorus, 06.03.02 - No4ysoBeaeHe,
04.03.01- Xnumus, 04.03.02 - Xumusa, dusmka n mexaHuka matepmanos, 30.05.01 -
MegawuumnHckast uonorus, 30.05.02 - MegnumHckas 6uodmsmka, 30.05.03 - MeguumnHckas
knbepHeTuka, 04.05.01 - dyHaameHTanbHasa v npuknagHas xmmus] / BopoHex. roc. yH-T ; COCT.:
J1.M. HectepeHko, A.M. Conopayxa, I".C. 'puropsiH .— ONeKTPOH. TEKCTOBbIE AaH. — BopoHex :
Uspatenbckuin gom BIY, 2019 .— 3arn. ¢ TUTyn. akpaHa .— JNeKTPOH. BEpPCUs ney.
nyénukauum .— CeoboaHbIN goctyn us nitpacetm BIY .— TekctoBble dhannsl .— 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. OOGpasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble MNpu peanusauum y4ebHOWM
OUCUMNNUHBLI, BKIOYaA [OUCTaAHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
3anekTpoHHoe obyyeHue (J0), cmewaHHoe oby4yeHume): [Mporpamma Kypca peanusyeTcs C
NPUMEHEeHNeM ANCTaAHUMOHHBIX TEexXHOMormm ra nnatgopme obpasoBaTenbHOro mnopTana
«ONEeKTPOHHbLIN YHMBepcuTeT BI'Y» (edu.vsu.ru)

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

MNMomelleHnss Ans NpoBeAEeHMs1 NEKUMOHHbIX M NabopaTopHbIX 3aHATUMA  YKOMMEKTOBaHbI
HeobxooMMoW crneumanm3MpoBaHHON Yy4ebHoM Mebenbio U TeXHUYeckuMu cpencTBamu Ons
npeacraenenns yvyebHon uHdopmauumn ctygeHTam. JlabopaTopHble 3aHATUS MPOBOASTCA C
Ncnonb3oBaHMeEM y4ebHoOro obopygoBaHus:

Ne nn HanmeHoBaHune

1 Komnnekc MYK-OB

2 Komnnekc MYK-OK

3 YcrtaHoBka PMC Ne 5

4 YcrtaHoBka OIMK 11

5 YcTtaHoBka Ol1B-05-4-1

6 YcTtaHoBka O1B-05-2-2

7 YcTtaHoBka ®I1B-05-3-4

8 YcTtaHoBka OI1K-2

9 Ocuwmnnorpac C1-68

10 Komnnekc MYK-OB

11 Monspumetp kpyroson CM-3

12 Mukpockon nonspm3aunOoHHbIN

13 CucrtemHbin 6510k Intel

14 Monutop 19 LCD Samsung

15 MoaynbHbin y4ebHbin komnnekc MYK-OB
«BonHoBas onTuka»

16 MoaynbHbIN y4ebHbIN KOMMIeKC
«KBaHTOBas onTukay

19. OueHo4Hble cpeacTBa Ansd nposeneHusA TeKyI.Ll,eI7I n HpOMe)KyTO‘-IHOﬁ aTrecTaumun

MopaaokK OLEHKN 0CBOeHMS oBydatowmnmmcsa y4ebHoro matepuana onpeaenseTcs
coaepkaHMeM crieayoLmx pa3aenos AUCLUUNINHBIL:

HavnmeHoBaHue WHankaTop(bl)
,-Il\;gn pasfdena aucumninHbl KO“&';?;)GH AOCTWXEHUA OueHouHelecpeacTsa
(mogyns) 4 KoMneTeHuummn
OnTuka. 1. Tecm«[llpupoda u obwue ceolicmea
ceema»
1. OnK-1 825%5 2. Tecm «BornHosble ceolicmea ceema»
il 3.Tecm «KeaHmosbie ceolicmea ceema»
A .
TOMHasa dusmka OnK-1. OMK-1.2 4. Tecm «CmpoeHue amomay»
2. 5. Tecm «AmomHoe s10po»
OrK-1.3
6. Tecm «BHympusidepHble npouecchi»

MpomexyToyHas aTTecTauus

KomnnekTt Bonpocos 1
dopMa KOHTPON4 - 3K3ameH P




20 TwnoBble OLEHOYHble cpeAcTBa M MeTOAMYECKMe MaTepuanbl, onpepenswowue
npoueaypbl oLueHUBaHUs

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 s10po»
6. Tecm «BHympusidepHbie npouecchb!»

(HaumeHo8aHuUe OUEeHOYHO20 cpedcmea meKyweao KOHMpPOJIs ycresaemMocmu)
lMpumepsi:

Nyu cBETE NafaeT Ha rpaHvLy pasaena AByx cped no yraom 32° . Onpeaenuts NokasaTens NPeNoMAEHIA Ny BTOPOi Cpedsl,
e/ NOK33aTent MPENOMAEHME Ny MEPEOR cpeasl pageH 1,65, 3 NDENoMAEHHEIR U OTPAXEHHEIA YUK B3aUMHO
NeprneHAUKYAAPHEI.

BelbepuTe 0AMH OTBET:
143

MpaBuMAbHEIA OTBET HE NpVBEdeH
113
133

103

OnucaHne TexHonorum npoeeneHus: B mecme 20 soripocos. NpasuribHbili omeem Ha 80rpocC
oueHusaemcs 8 5 6asnos.ns esinonHeHuss mecma omeodumcs 20 muHym. Kaxdomy 3adaHuto daemcs 5
8apuaHmos8 omeema, U3 KomophbIx rpasusibHbili 00UH. BHUMamernbHO npodyumatlme kaxdoe 3adaHue u
npednonazaemble gapuaHmbi omeema. Omeeyalime mosbKO M0C/1e MOo20, KaK 8bl MOHSIU 80r1POC U
npoaHanu3uposasnu ece eapuaHmsl omeema.

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

KpuTepum oLeHOK TecTa noGannbHO-PeNTUHrOBOWN CUCTEME:

OTtnuyHo: 6onee 80 6annos.

Xopowo: 61 — 80 6annos.
YpoBnetBopuTtenbHo: 41 — 60 6annos.
HeynooenetBopurensHo: meHee 40 Gannos.

MepedveHb s1abopamopHbix pabom (cm nyHkm 13,1) mpeboeaHus k npedcmasneHuro nopmaoauo
CTyaeHT nmeeT NpaBo Ha BbINOMHEHWe nabopatopHon paboTbl MO OPUrMHaNbLHOM METOAUKE C cornacus
npenogaeatens v nog ero HabngeHnem - npy 6e3ycnoBHOM cobniogeHun TpeboBaHun ycnosmin 6e3onacHoCTU.
CtypeHT 0643aH sABUTbCA Ha NabopaTopHoe 3aHATME BO BPeEMS!, YCTAHOBIIEHHOE pacnucaHnem, u ¢ HeobxogmMmon
npegsapuTensHOM nogrotoBkon. K BeinonHeHmio nabopaTopHon paboTel 4ONYCKaTCA CTyAEeHTbI, NoATBEpAUBLIME
FOTOBHOCTb B 0O6beme TpeboBaHui, CoAepKaLLMXCs B METOANYECKUX YKa3aHnaX Kk nabopaTopHon paboTte 1 (unum) B
YCTHbIX NpeABapuTenbHbIX yka3aHusax npenogasartens. B xoge nabopaTtopHbIX 3aHATUI CTyAEHTbl BeayT
Heobxo4uMMble 3anncK, COCTaBnNAT (No TpeboBaHWMO NpenogaBaTeNns) UTOrOBbIN MUCbMEHHbIA OTHET UMK 3EK-
TPOHHbIV BapuaHT oT4yeTa. Ha nepBoM 3aHATUM Lmkna nabopaTopHbix paboT npenogaBaTenb AOMMKEH AaTb
KOHKpETHbIE yKa3aHWs Mo COCTaBMNEHMIO 1 0POPMIIEHNIO OTHYETOB C LieNbio obecneveHns eanHoobpasms. B
3aBMCMMOCTM OT 0COBEHHOCTEN LMKa NabopaTopHbIX 3aHATUIA OTHET COCTaBNSAETCS KaXAblM CTYOEeHTOM
MHAMBUAOYanbHO, NMMOOo oM OTYET - NOArPYNMNON 13 2-3 CTyAEHTOB.

Mo okoH4YaHUKM nabopaTopHol paboTbl CTyAEHTbI 00S3aHbl NpeaCcTaBUTL OTHET NpenoaaBaTernto AN NPOBEPKU C
nocnegytoLien 3almTon.



Mo cornacosaHuio ¢ npenogasaTenem onyckaeTcs NpeAcTaBneHne 1 3awmra ot4yeTa o nabopaTopHoun
paboTe BO BpeMs criegytoLiero nabopaTopHOro 3aHATUA UK B UHAVWBWUAYalbHbIE CPOKWU, OTOBOPEHHbIE C
npenogasarteneM. B koHue nabopaTopHOro 3aHATUS npenogasaTenb oueHuBaeT paboTy CTyAeHTa NyTeM
npoBepkn oT4eTa u (Mnn) ero 3awmTol (cobecenoBaHus).

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

3auTeHo: YcnelwHble OTBETLI HA BOMPOCHI NpenogaBaTtens no TeKCTy NporpamMmmbl.
MpepoctaBneHune otyeTa no nabopatopHon padoTe.

He 3auteHo: OTcyTCTBME LENOCTHOrO NpeacTaBrneHns No Teme 1 otyeTa no nabopaTtopHom
paborTe.

20.2 MNMpomexyToyHas aTtTectauus. [lpoBoauTcs no pesynbTaTamMm Tekywux artrectauui. Ons
CTYOEHTOB, He npoLllelunx TekyLlme aTtrectaummn, NnpoMexyToyHas atrectaums no AMcumninHe
ocywectengetca ¢ nomowbio KUM B hopme, npegycMOTpeHHOM Y4YeOHbIM nnaHoM (3ayer,
3a4eT C OLEHKOW, 3K3aMeH), NMbo O4YHO, NMMBO ANCTAHUMOHHO C NMPUMEHEHMEM 3NEKTPOHHbLIX
CpeacTB KOMMYHUKaLNW.

MepeyeHbB8onpocos K sk3ameHy (Komnnekt sBonpocos 1)
1. 3aKkoHbI reomeTpryecKkon oNTUkK. NoHATHE ONTUYECKOro n3obpaxeHus.
2. 3epkana v nNuH3bl. Nas un 3peHne. ONTUYeCcKNe NHCTPYMEHTHI.
3. MoHaTne 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
nokasaTenamMu nperioMseHns C NOMOLLBK NHTEPdEPEHLNOHHBLIX OnNbITOB. NHTepdepomeTp YKameHa.
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. fBneHne ageorHoro nydvenpenomneHns. ONTUYECKU MOMOXKUTENbHBIE U OMNTMYECKU OTpULaTenbHble
Kpuctannbel. OnTudeckas wuHaukatpucca. lMonspusaumoHHble ycTponcTBa. 3akoH Mantoca v 3akoH
Bbptoctepa. NHTepdhepeHumss NoNApM3oBaHHbIX Nyden. BpalleHne nnockocTn nonspusauun.
9. Hwucnepcus ceeta. HopmanbHad u aHomanbHasi Aucnepcusi. OneKTPoHHas Teopusa gucnepcun.
[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. dotoadhdekT. 3akoHbl oToaddekta. YpaBHeHne JInHWTENHA Ans dotoaddekra. [daBneHne
cBeTa.
14. TennoBoe u3ny4yeHve. 3akoHbl U3ry4yeHns abcontoTHO YepHoro Tena. 3akoH Kupxrodga.
15. 3akoH Penes-[xunHca. YnbTpaduoneTtoBas katactpoda. 3akoH BuHa. 3akoH CtedaHa-bonbumana.
16. Wmnynbc doToHa. Adpdekt KomntoHa. Onbitbl Pesepdopaa no paccedHuo anbga-vactuy
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. lMpuHuun [Maynu. PacnpepeneHve aneKkTpOHOB B aTOME MO COCTOSAHUSIM.
Meproanyeckas cuctema anemeHToB MeHgeneesa.



23. PeHTreHoBCKME Ny4yn. XapaKkTepncTu4eckoe n TOPMO3HOE PEeHTreHoBCcKoe uanydeHune. 3akoH Mosnn.
dusmyeckme 0CHOBbI MPUMEHEHUS PEHTIEHOBCKOIO U3NydYeHns B MeanuuHe. Oudpakunsg peHTreHOBCKUX
ny4en. Ycrnosue Bynbda — bparros.

24. CocTaB 1 XxapakTepuUCTMKM aTOMHOro sigpa. Macca n aHeprus ceda3u sigpa. 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-buornormyeckue NpPUMEHeHUs. AgepHbln
MarHUTHbIN pe3oHaHc. MarHMTHo-pe3oHaHcHas Tomorpadms. dpdekt Meccbayapa.

28. ®dusmyeckme OCHOBbl OEUCTBUSI MOHUIUPYIOLLMX M3MYyYEHUA Ha oOpraHuam. Mcnonb3oBaHue
PagvoHYKNMAOB U HEWTPOHOB B MeAUUUHE. YCKOPUTENU 3apsKeHHbIX 4acTul U UX UCMONb30oBaHWE B
MeaunuuHe.

29. OnemeHTapHble YacTuubl. Kocmuyeckoe usnyydyeHue. MioooHbl. Me3oHbl. YacTuubl U aHTU4acTuubl.
'vnepoHbl. CTpaHHOCTb M YETHOCTb AreMeHTapHbIX YacTuy,. Keapku.

OnuncaHune TexHonormm npoBeaeHnA.

MpomexyTodHass aTTectauuMss npoBoaMTCA B cooTBeTcTBUM C  [lonoxeHnem o
NMPOMEXYTOYHON aTTecTaumm obydaromxca no nporpamMmmam Bbicwero obpasoBaHuda. [Mo
peweHntio kadeapbl MNPOMEXYTOYHas aTTecTtauusl NpoBOAUTCA MO pesynbTaTaM  TeKyLmnXx
aTTectauun, HO He paHblle 3aBeplleHns BCEX BWOOB 3aHATUA NO  AUCUMMIUHE,
NpenyCMOTPEHHbIX  Y4yebHbiM nnaHoM. OueHKM BbICTaBMAKTCA B COOTBETCTBMM C
npuBeAeHHbIMU  KpuTepmamn. [na CTyAeHTOB, He npoweawmx TeKylwme aTtTectauumu,
NPOMeEXyToYHas aTtTectauus no AucumnimHe ocyuwlectsnsetca ¢ nomowbio KMM B hopme,
npegyCMOTPEHHON Y4YebHbIM nriaHOM (3a4eT, 3a4eT C OLEHKOMW, 3K3aMeH), nnbo o4yHo, nmbo
ANCTAHUMOHHO C MPUMEHEHMEM  3MEKTPOHHbLIX CpPeAcTB  KOMMyHukauuun. KUM  ans
NMPOMEXYTOYHON aTTecTaumm npeacTaBnsaloT cobor nepevyeHb TEOPEeTMYECKUMX BOMPOCOB,
NO3BONAKOLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHWA. KpuTepum oueHMBaHWA NpUBEAEHbI
BblLLUE.

OK3ameH npoBoauTcs B o6beme nporpammbl y4ebHoM gucunnnuvHbel. B GuneT k ak3ameHy
BKMNIOYAOTCSA OBa  TEOPETMYECKMX BOMpoca W3  pas3HbiX  pasgenoB  MNporpamMmbl.
MpepBapuTenbHoe O3HaKoMIieHMeobyyarwmxcs ¢ bunetamm K 3K3amMeHy He paspeluaeTcs.
Cpawowmn ansa coayn sk3aMmeHa NpeabaBnsaeT nNpenogaBaTesiio CBOK 3a4ETHYH KHWXKKY, Nocne
yero nu4yHo GepeT OGuneT, HasbiBaeT ero HoMepu npuctynaeT K nogrotoeske oteeTta. [locne
NnoaroToBKM K OTBETY WAW MO WUCTEYEHMN OTBEAEHHOrO AN 3TOr0 BPEMEHU COaloLWMiA
AoKnagbiBaeT npenogasaTernito 0 FOTOBHOCTU U C ero paspeLLeHnst U no BbI30BY OTBEYaeT Ha
nocrtaerneHHble B buneTe Bonpocskl. [1o okoH4YaHUKM OTBETaA Ha BOMpoChl BuneTa npenogasaTenb
MOXeT 3aZaBaTb AOMNOMHUTENbHbLIE N YTOYHSOLWME BOMNPOCHI B Npegenax y4yebHoro maTtepuana,
BblHECEHHOrO Ha 3a4yeT. Cpawwme, 3aMedeHHble B NOMOWM Apyr Apyry, a Takke
nonb3ylLmecs HepaspeweHHbIMM NocobuaMM U pasniMyHOro pofa 3anucamu, a Takke
HapyLlalLwme yCTaHOBIIEHHbIE MpaBuNa Ha 9K3aMeHe, yaansiTCcA C ayauTopumn C OLIEHKOWN
He3a4TeHo.

20.3 ®doHO OUEHOYHbIX CcpeacTB C(POPMMPOBAHHOCTM KOMMNETEHUMW CTYOEHTOB,
pekoMmeHAyeMbIU Ans NpoBeAeHUA ANarHOCTUYECKUX paboTt

ﬂepequb 3a1:|a|-|m71 AnA NPpoBepKu CCbOpMMpOBaHHOCTM KoOMneTeHUUUN
1) TecToBble 3a0aHUS:

1. Kak Ha3biBaeTcs ntoboe OTKINOHEHWE pacnpoCcTpaHeHNst BOMH BONM3M NpenaTCcTBUA OT 3aKOHOB
reoMeTpuYecKomn onTukM? a) gudpakums, 6) HTepdepeHuns, B) nonsapmnsauus, r) gucnepcus, ) npaBuiibHbIN
OTBET He NpuBeaeH.

BepHbii oTBeT A



2. Kakum ypaBHeHWeM onucbiaeTcs BHewwHWi dotoadpdekt? R=oT,6) | =1, cosa,8) | =1, cos* &, )
V2
hy = A+T , 4) NpaBWnbHbIN OTBET He npuBeaeH. BepHbin otBeT I

2) cuTyalMoHHbIE 3a4aHNS C pa3BEPHYTLIM OTBETOM CIIOXHbIE :

1. MpuHATO cumTaTh, YTO NpU ghomocuHme3se (npouecce npespalleHuns yrnekucrnoro raza CO, B yrnesogopoabl
noa AencTBMEM SHEPTUN CONMHEYHOMO CBETA B HEKOTOPLIX PacTUTENbHbIX MMrMEHTax, Hanpumep B xnopodunne) Ha
npespaLleHue ogHon monekynel CO , B yrnesogopoa n O, Tpebyetca okorno 9 poToHoB. [NMpeanonoxmm, 4To
OJIMHa BOSHbI NajatoLLero Ha pacteHne ceeta paBHa A = 670 HM (xnopodunn cunbHee BCEro NormnoLlaeT B
AnanasoHe anuvH BonH ot 650 go 700 HM). Kakas aHeprua Tpebyetca anga potocuHTesa?. Kakos Kl do-
TocuHTe3a? ObpaTHas XxMmMu4eckas peakums xapakrepuayeTtcs aHeprosblgeneHnem 4,9 aB Ha ogHy monekyny
COz.

Kputepum oueHnBaHus:

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

C .
6)v = z 3anucaHa CBA3b YacTOTbl C ANMHON BOJHbI cBeTa. (2 6anna)

C . .
B)E=9- hz = 2.7*10™*® I unm 17 3B — HaiiAeHo YNCTIeHHOoe 3HauYeHNe 3Heprumn aeBaTn POTOHOB (3HePrns Ans

doTocuHTE3a). (2 6anna)

A,

—e2¢2.100% - sanucaHo Bbipaxerue ana KMA. (2 6anna)

4) N = 29% - HangeHo ymcneHHoe 3HadveHue K. (2 6anna)

r)n=

UTOIO: 10 6annoB

3) CMTyaUMOHHbIE C pa3BepHyTLIM OTBETOM MPOCThHIE:

1. Yron Mexay rinaBHbIMU MITOCKOCTAMU MOJidpmu3aTopa U aHann3atopa CoCTaBlideT 30°. Onpep,enVlTe N3MeHeHne
MHTEHCUBHOCTU npoLlleaLllero 4epes HMUX ceeTa, ecnn yron mexay rnaBHbIMU NJIOCKOCTAMU paBeH 45°,

Kputepum oueHnBaHus:

=1, cos? 30°, L, =1, cos? 45° - 3anucaH 3akoH Mantoca Anst MHTEHCUBHOCTM CBETA BbILLEALWErO 13
aHanusaTopa B NepBOM 1 BO BTOPOM cnydae. (2 6ann)
2 °
I, 1,cos"30

L= —————=1,5 - BanucaHo oTHolLIEHe NHTEHCUBHOCTE cBETa (2 6ann)
I, [,cos”45

I
OteeT: -+ =1,5 - Bbluucnen oteert (1 6ann)
2

4) 3agaHus, TpebytoLLero KOpoTKOro oTBeTa

1. OnTnyeckmin Nnpmbop, npeacTasnsaoWwmn cobo cucTeMy napannenbHbIX LWenen paBHON WNPWHbI, NeXalumx B
OOHON MAOCKOCTU M pasgeneHHbIX paBHbIMU MO LWMPUHE HEMPO3paYHbIMU MPOMEXKYTKaMu

Omeem: gndpakumoHHas peLueTka

CTpyKTypa, KpuTepumn U LWKanbl OLleHNBaHUA:
[ns oueHnBaHMSA BbINOMHEHNS 3a4aHMIA UCNONb3yeTca 6annbHas LWkana:
1) 3aKpbITble 3a4aHus (TECTOBbIE, CPEAHUN YPOBEHb CNOXHOCTU):
e 1 6ann — ykasaH BepHbI OTBET;
e (0 6GannoB — ykasaH HEBEPHbI OTBET, B TOM YUCIE YaCTUYHO.
2) OTKpbITblE 3adaHuUs (TECTOBbLIE, NOBbILLIEHHbLI YPOBEHb CIOXXHOCTU):
e 2 Hanna — yka3aH BEpPHbIN OTBET;
e (0 6Gannos — ykasaH HEBEPHbIA OTBET, B TOM YMCIIE YaCTUYHO.
3) OoTKpbITbIE 3adaHUs (MUHN-KENCHI, CPEOHMUA YPOBEHb CIOXHOCTW):




e 5 OannoB — 3agaHue BbIMOMHEHO BEPHO (NOnyvyeH npaBwuSibHbIN OTBET, 06OCHOBaH
(aprymeHTMpoOBaH) X0, BbINOSIHEHMS (NPU HEOBXOAMMOCTW));

e 2 BGanna — BbINONHEHWE 3a4aHNs COOEPXUT He3HauYUTernbHble OWMOKW, HO MpuBeneH
NpaBWibHbIN  XO4 PaCCYy)XOEHUW, WNu  MNoNydeH BEepHbI OTBET, HO OTCyTCTBYeT
oboCHOBaHME Xxoda €ro BbIMNOMIHEHUS (€CfiM OHO ObII0 HEeOBXOAUMBbIM), WK 3aJaHue
BbIMOSTHEHO HE MOMIHOCTbIO, HO MOMyYeHbl MPOMEXYTOYHbIE (Y4ACTUYHbIE) pe3ynbTaThl,
oTpaxalrLune npaBUIIbHOCTb XOA4a BbINOMHEHUS 3afaHus, Unn, B criydae ecnu 3agjaHue
COCTOUT M3 BbINOSIHEHMST HECKONbKNX noa3agaHuin, 50% KOTopbIX BbINOSTHEHO BEPHO;

e 0 GannoB — 3agjaHMe He BbIMOSIHEHO WA BbINOSIHEHO HEBEPHO (XOA4 BbIMNOSHEHMUS
oWNBOYEH UM COAEPXKUT rpydble OWMBKKM, 3HAUMTENBbHO BRMSIOLWNE Ha AanbHenwee ero
n3ydeHuve).



