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PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI (MOAY JIS)
b.1.1.12 ®usuka

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crienuanbHOCTD) 09.03.02 MudopMaMOHHbIE CUCTEMBI M TEXHOIOTUU
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
WNHdopManoHHbIE CUCTEMBI U TEXHOJIOTHU B II(PPOBOM
HanpasnenHoctsb Ou3Hece
Kypc 1,2
Cemectp 2,3
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 32419 4acOB/3a4ETHBIX €IMHHII

Jlexknun 12 JacoB

JlabopaTopHbIie pabOThI 72 4acoB

[IpakTryeckue 3aHATUS 36 9acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 180 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 108 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DK3aMeH 2 ceMecTp

3auer - cemMecTp

BPK, /I3 3 cemMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA
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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

]_[CJ'IBI-O OCBOCHH OJUCHUINIIMHBI ABJIACTCA AJOCTHXKCHHE INIAHUPYEMBIX PE3YIbTATOB O6y‘IeHI/I$[,

cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 VYK-1.1 Bemonnser 3HaHus: OyHIaMeHTaIbHbIE 3aKOHBI IIPUPOJBI U
Crniocoben MOMCK HEOOXOAUMOM /ISl |OCHOBHBIX (DU3MYECKHUX 3aKOHOB B paszzenax
OCYIIECTBIIATh  |pEIICHUS TIOCTABJIEHHON |MEXaHUKH, MOJIEKYJISPHONU (QU3UKH U
TIOWCK, 3ajaun uH(GoOpMaNKu, e€ |TEPMOJAMHAMHUKH, SIIEKTPUYECTBA U MATrHETH3MA,
KPUTUYCCKHIA KPUTHYCCKHI aHaJIN3, KOJICOaHUH ¥ BOJIH, BOTHOBOM ONTHKH.
aHallu3 U CHHTE3 |0000IIeHHE 1 yMenusi: [[puMeHsATs OCHOBHBIE 3aKOHBI U3
uHoOpMaIMK,  |IpeacTaBiIeHHe Ha pa3aMYHbIX o0jacTel (GU3UKU ST OOBSICHCHHS
IPUMEHSATh OCHOBE 3HaHUHI (GU3NYECKUX SIBICHUN U 3KCIIEPUMEHTOB.
CHUCTEMHBIN €CTECTBEHHO-HAYYHBIX  |HABBIKM: Y CTaHABIMBATH M rpaduyuecKu
NOXO/ JJIs JUCLIUIUIAH U IIPEJICTaBIISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3U B
peleHus COBPEMEHHBIX (U3MUECKUX 3aKOHAX.
IIOCTaBJIEHHBIX |MH(GOPMALIMOHHBIX
3a/1a4 TEXHOJIOTH

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa otHocuTes K o0s3aTenbHoi yactu OITOIL.
JucnuninuHa sBIseTcs 00s53aTeIbHON

Jlos

IIPOJOJIKEHUS
npenuecTsyromux qucuuiuiva: Marematuka (YK-1), Xumus (YK-1), HauepratenbHas reomerpust

(dbopmupoBaHUs

U nHkeHepHas rpadpuka (YK-1)

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJii MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMM B CHCAYIOIIUX JIUCHUIUIMHAX:
roCy/1lapCTBEHHOW UWTOrOBOM arrectauuu B (opme:

kBauuKannonHoit padotsr (YK-1)

3asABJICHHBIX

KOMIIETCHITUH HCO6XOI[I/IMBI

Ounocopus  (YK-1),

Pazzen 3. OLIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI' M1

3HaHUA

Maremaruka (YK-1);
BrinosiHeHWE W 3amUTa  BBIMYCKHOM

Hnst dopMupoBaHus 3asBICHHBIX KOMIETEHIIUN HCIOJIB3YIOTCS METOJI0JOTUYECKHE TEXHOJIOTHH,
peanusyronme AeATeIbHOCTHBIM, JMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MMOIXOJIBI.

OCHOBHBIMU CTPATETUYECKUMH TEXHOJIOTUSMHM SIBJISIOTCS: JIEKIIMOHHBIE 3aHITHUA, MPAKTUYECKUE U
nabopaTopHbIE 3aHATHS, IPOLIETYPHl CAMOOOYUEHUS

Ha pocTmkeHne KOHKPETHBIX IieJiell OOy4eHHs] HalpaBlIeHbl MPUMEHSIEMble TaKTHYECKHE
TEXHOJIOTHH: 33JJaHus, KJIACCUYECKas JIEKIHs, HHPOPMAIIMOHHBIS

Paznen 4. COAEPXXKAHUE JUCLHUITJINHBI

2 cemecTp
. Konnuectso | Dopmupyemblie
Buns! 1 TeMbl 3aHATHI
4acoB KOMIIETEHIIUH
MexaHuka 48 YK-1




Jlekuus. Jlekuus 1. Kunemarnka MatepuaibHON TOUKU U
IIOCTYNATCIIbHOI'O ABUKCHH S TBEPAOI'O TCJIA.

Jlekuus. Jleknusa 2. JlunaMmuka MaTepraibHON TOUYKH, CUCTEMBI
MaTePHAJIbHBIX TOUYEK.

Jlexums. Jlekmus 3. PaboTa 1 sHEprusi B MexaHUKe. 3aKOHBI
COXpaHEHUs.

Jlexnus. Jlekuus 4. JluHaMuka BpalaTeibHOTO JBHKCHUS
TBEPJOTO TEJja.

Jlekuus. Jleknus 5. DieMeHThI peNITUBUCTCKON MEXaHUKH.
(OCHOBEI CHENHATIBHON TEOPUH OTHOCUTEIHHOCTH.

Jleknus. KomtokBuym "Mexanuka'.

[IpakTuueckoe 3austue. [lpaktuka 1. Kunemaruka u nuHaMuka
MaTepUaIbHOM TOYKU U MOCTYMATEILHOTO ABUKEHUS TBEPIOTO
Teja.

[TpakTueckoe 3anstue. [Ipaktuka 2. JluHamuka BpaiaTeabHOro
JBUKCHMSI TBEPAOTO Tea.

[TpakTaeckoe 3anstue. [Ipaktuka 3. PaboTa u sHEprus B
MEXaHUKe. 3aKOHbI COXPAHEHUSL.

JlaboparopHuas padota. Jlaboparopuas padora 1. CraTucTuueckas
00paboTKa Pe3yJIbTaTOB IKCIIEPUMEHTA.

JlaboparopHuas pabota. JlaboparopHas pabora 2. N3yueHue
3aKOHOB BpaIaTEJIbHOIO JIBIXKCHHS Ha MasTHUKE O0epOeKa.

JlaboparopHas padota. JlaboparopHas padora 3. OnpenencHue
CKOPOCTH TIOJIeTa CHapsiJia C MOMOIIBI0 OAJUTUCTHYECKOTO
KPYTHUJIBHOT'O MAasiTHUKA.

JlaGopatopHas pabota. JlaboparopHas pabota 4. U3yuenue
HPEIECCHH OCH THUPOCKOTIA.

3agaHus Ui CaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBIIIOJIHEHUE
1. I[TpopaboTka TeOpeTUUECKOT0 MaTepraia o reMam (yueo.
nocobmue, MeK. Kypc):

- dusnueckue BCJIIMYUHBI, X U3MECPCHHUEC U OLICHKA HOFpCHIHOCTGﬁ.

Cucrembl equHUI (PU3NYECKUX BEJTUYUH;
- DJIeMEeHThl MEXaHHUKH CILTOMIHBIX cpef. OO1Ire cBoicTBa
XKHUJIKOCTEH U ra3oB.

2. BrinmonHeHne WHAUBUTYAIbHBIX TECTOBBIX 3aJJaHUM (JIEK. KypC).

3. [ToaroroBka K BBHITIOTHEHUIO U 3aIIUTE (METO. YKA3aHUS)
1abopaTOPHBIX padoT.

4. Pemienne WHIMBUAYaIbHBIX 3a1a4 (yue0. mocobue, d1eK. Kypce).
4. TlonroroBka K KOJUIOKBUYMY (y4e0. mocobue, 3JIeK. Kypc) 1o
teme "MexaHuka'.

18

MoJgekyasipHasi hu3uka 1 TEPMOIHHAMHUKA

45

Jlexuus. Jlekuust 6. CTaTuCTUYECKUI U TEPMOJUHAMUYECKUNA
MeTOo1bl. MOoJIeKyIIpHO-KUHETUYECKAs TEOPUS MI€ATIbHOIO Irasa.

Jlexuus. Jlekuust 7. DneMeHThI CTATUCTHUECKON (PU3HKH.
Pacnpenenenne Maxkcsemna. Pacipenenenue bosbimana.
TenmoeMKOCTh ra3a.

Jlexuums. Jlekmus 8. SIBiaeHust nepeHoca B razax. OMIUPUUECKUE
ypaBHeHusa nepeHoca: Guka, ypre 1 HproToHa.

Jlexuus. Jlekus 9. OcHoBbI TepMoauHaMUKH. [Ipumenenune
MEPBOr0 Havajla TEPMOAUHAMUKN K H30IPOLIECCAM.

Jlexuwms. Jlekmus 10. TepmoaguHaMuyecKuil UK. DHTPOIHUS U €€
CTAaTUCTUYECKUI CMEICH. BTOpoe Hayaio TepMOIUHAMUKH.

YK-1




Jlexms. KommokBuym "MonekymsipHas hpu3uka u

[IpakTnueckoe 3austue. [Ipaktuka 4. MosjekyasspHO-KUHETUYECKAs
TEOpUs UACATBLHOTO ra3a. IJIEMEHTHI CTATUCTUYCCKOU (DU3HKH.

[IpakTuueckoe 3austue. [Ipaktuka 5. OCHOBBI TEPMOJIMHAMUKH.
[IpuMeHeHue MepBOro Hayajia TEPMOJIMHAMMUKHY K M30IPOIIECCaM.

[IpakTuueckoe 3austue. [Ipaktuka 6. TepMOIUHAMUYECKHI ITUKIL.
OHTPONUS U €€ CTATUCTUYCCKUN CMBICIL.

JlaGopaTtopHas pabora. JlabopaTopHas padora 5. OnpenencHue
K03 dHUIIEeHTa BI3KOCTH KUAKOCTH MeTogoM CTOKca.

JlaGopaTtopHnas pabora. JlabopaTopHas padorta 6. Onpenenenue
ko3 dunuenra Ilyaccona metogom Knemana-/Iezopma.

JlaGopaTtopHnas pabora. JlabopaTopHas padora 7. OnpenencHue
ko2 dunmenTa B3auMHoN nuddy3un Bo3ayxa U BOISIHOTO Iapa.

3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
1. ITpopaboTka TEOpETUUECKOTO MaTeprala o reMam (yueo.
nocobue, 3MeK. Kypc):

- [TonuTponHslil mpouecc;

- PeanbHblii ra3. YpaBuenue Ban-nep-Baansca.

2. BoinonHeHne HHAUBUYAIbHBIX TECTOBBIX 3aJJaHUM (JIEK. KypC).
3. [ToaroroBka K BBHIMOJHEHUIO U 3aIIUTE (METO. YKA3aHHUS)
1ab0opaTOPHBIX padoT.

4. Pemienne nHIMBUIYaIbHBIX 3a1a4 (yuel. mocobue, 31eK. Kypce).
4. IlonroroBka K KOJUIOKBUYMY (yue0. mocobue, 3JieK. Kypc) 1o
teMme "MolekyiusgapHas GU3nKa 1 TepMOJIUHAMUKA'.

18

3ﬂeKTpI/I‘IeCTBO U MAarHeTu3sm

ol

Jlexuus. Jlekmus 11. DnekTpocTaTHUeCcKOe 1MOJIe TOYSYHOTO 3apsia,
3apsHKEHHOTO TeJa.

Jlexums. Jlexmust 12. [IpoBOIHUK B DJIEKTPUUECKOM IIOJIE.
JIVDIIEKTPUK B DIEKTPHUYECKOM MHOJIE.

Jlexmma. Jlexuust 13. 3akoHBI TOCTOSTHHOTO TOTO. Kitaccuueckast
TEOPUS DIEKTPONPOBOTHOCTH.

Jlexuus. Jlekuust 14. MarautHoe 1osie IOCTOSSHHOTO TOKA. 3apsij B
DIIEKTPUYECKOM U MAarHUTOM IOJISIX.

Jlexkmud. Jlexkuust 15. MarauTHoE MOJIE B BEMIECTBE.
DIIEKTPOMArHuTHAS HHIVKIINS.

Jlexuus. KonnokBuyM "DneKTpUYeCTBO U MarHeTusm'.

[Ipaktuueckoe 3anstue. [IpakTuka 7. D1eKTpoCcTaTUUECKOE OJIE
TOYEUHOTO 3aps/ia, 3apsHKEHHOTO Tena. [I[poBoaHUK B
AIEKTPUUYECKOM MOJIE.

IIpaktnueckoe 3ansaTue. [Ipaktuka 8. 3aKOHBI TOCTOSITHHOTO TOTO.
Krnaccuueckasl Teopus 2JIEKTPOIPOBOJIHOCTH.

IIpaktnueckoe 3ansatue. [Ipaktuka 9. MarautHoe nose B BaKkyyMme,
B BEUIECTBE. DJIEKTPOMAarHUTHASI MHIYKIIUSL.

JlaGopaTtopHas pabota. JlabopaTopHas padora 8. M3yuenne
AIIEKTPOCTATUYECKOTO TOJISL.

JlabopaTtopHast pabora. JlabopaTopHas padota 9. M3yuenne
3aBUCHUMOCTH COMPOTUBIICHHS METAJUIOB OT TEMIEPATYPHI C
IIOMOIIIBK) MOCTHKA Y MHCTOHA.

JlaGopatopHas paborta. Jlaboparopnas padota 10. M3yuenue
(GHU3MYECKUX CBOWCTB CETHETORIECKTPHUKOB.

JlaGopatopHas pabota. JlaboparopHnas pabota 11. Onpenenenue
YIACIBHOTO 3apsijia 3JeKTPOHA METOIOM MarHeTPOHa.

YK-1




JlaGopaTtopHas pabora. JlabopaTopHas padora 12. 3
OKCIEPUMEHTAILHOE ONPEIEICHUE HHIYKTUBHOCTH KaTYLIKH.
3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
1. ITpopaboTka TEOpETUUECKOTO MaTepraiia o TeMam (y4eo.
nmocodue, AJIEK. Kypce):
- OeppOMarHeTUKu: UX MPUPOJA U CBOWCTBA;
- YckopuTenu 3apsoKeHHBIX yacTull. D¢ dekt Xoa.
2. BoinonHeHne MHAMBUYaIbHBIX TECTOBBIX 3aJaHUH (3JIE€K. KypC).
3. [ToaroroBka K BBHIIOJHEHUIO U 3aIIUTE (METOA. YKa3aHUs)
1a00paTOpHBIX padoT.
4. Pemenne MHAMBUAYATbHBIX 3a/1a4 (yue0. mocodue, 3IeK. Kypc).
4. IToaroToBKa K KOJUIOKBUYMY (y4e0. mocobue, 3JeK. Kype) Mo
teMe "DIEKTPUYECTBO U MATHETU3M". 18
Wnag xonrakrHag padora: 0
IToaroToBKa K SK3aMeHY 30
ITpoBeeHne 3K3aMeHa 6
3 cemecTp
. Kommuectso | @opMupyemeie
Bunet v Tembl 3aHATUN
4acoB KOMIETEHINH
KoJjie0anusi 1 BOJHBI 48 YK-1
Jlexnus. Jlekuus 1. OcHoBbl Teopuu MakcBesia. 2
DJeKTpOMarHUTHasi TEOpUs CBETA.
Jlexmms. Jlekmus 2. "apMoHUYeckre KoJieOaHus U UX 2
XapaKTEPUCTUKHU.
Jlexuus. Jlekuust 3. 3aTyxaromiye U BEIHYXICHHbBIE KOJIEOaHUs. 2
Jlexuus. Jlekuus 4. Yrpyrue BoJiHbl. Y paBHEHHE OeryIiel BOJIHBI. 2
Crosiure BOJHBI.
Jlexuus. Jlekuust 5. DneKTpOMarHuTHbIE BOJIHBI. 2
Jlexus. CamocrositenbHas padora "Konebanus 1 BoiHbI". 2
[TpakTuueckoe 3anstue. [Ipaktuka 1. [apmonudeckue konebanus u 2
UX XapaKTEPUCTUKH.
[Ipaktuueckoe 3anstue. [Ipaktuka 2. 3aryxaromue u 2
BBLIHYKJIEHHBIE KOJICOaHUsl.
ITpakTueckoe 3ansatue. [Ipaktuka 3. Ynpyrue BoiaHbl. YpaBHEHHE 2
Oeryitei BoJHbL. CTOSYME BOIHBL.
JlaGopatopHas pabora. JlabopaTtopHas pabdota 1. Onpenenenue 3
YCKOPEHHSI CBOOOTHOTO TAJICHUS C TTIOMOIIBIO 000POTHOTO
MasiTHUKA.
JlaGopaTtopHas pabora. JlabopaTopHas padora 2. MccnenoBanue 3
BBIHYKJIEHHLIX KosieOanuii B LCR-koHTYpE.
JlaGopaTtopHas padora. JlabopaTopHas padora 3. MccnenoBanue 3
KOJICOAHUN CTPYHBI METOJOM PE30HaHCA.
JlaGopaTtopHas pabota. JlabopaTopHas padora 4. OnpenencHue 3

CKOPOCTH 3BYKAa B BO3AYXEC.




3amgaHus U CaMOCTOSATENILHON pabOThI, B TOM YHCIIC BBITOJIHCHNE
1. ITpopaboTka TEOPETUUECKOTO MaTepraia o TeMam (y4eo.
nmocodue, AJIeK. Kypce):

- DKCIIePUMEHTAILHOE TOJTYYCHUE 3JICKTPOMArHUTHBIX BOJIH;

- [IpumeHeHne >IeKTPOMarHUTHBIX BOJIH. PagnocBs3b.

2. BeinosiHeHNe WHANBUYAIBHBIX TECTOBBIX 3aJaHUM (JIEK. KYpC).
3. ITonroToBka K BBINOJIHEHUIO U 3aIIUTE (METO/]. yKa3aHUs)
1ab0paTOPHBIX padoT.

4. Pemenrie MHAUBUAYAILHLIX 3a7a4 (yueb. mocoOue, dIIeK. Kype). 18
BoJsiHOBasi 1 KBAHTOBAasl ONITHKA ol YK-1
Jlexuwms. Jlekuus 6. Matepdepernns u nudpakius CBETOBBIX BOJIH. 2
Jlexuus. Jlekuus 7. Ilornomenue, paccesHue U JUCIIEPCUS 2
CBETOBBIX BOJIH.

Jlexuwms. Jlekmus 8. [Tonsipu3zanus CBETOBBIX BOJIH. 2
Jlexuus. Jlekuus 9. TennoBoe uznydyenue. KBantoBast Teopust 2
I1aHKa.

Jlexuus. Jlekuus 10. Buemnuii poroadpdext. DxcnepumeHTaibHbIe 2
JIOKA3aTeJIbCTBA KBAHTOBOM IPUPOJIBI CBETA.

Jlexuus. CamocrosiTenbHas padota "BoiHoBast 1 KBaHTOBas 2
onTHka'.

ITpaktuueckoe 3ansatue. [Ipaktuka 4. MatepdepeHus u 2
JUGPAKIUS CBETOBBIX BOJIH.

[Ipaktueckoe 3anarue. [Ipaktuka 5. [lonspuszanus u nucnepcus 2
CBETOBBIX BOJIH.

[TpakTueckoe 3austue. [Ipaktuka 6. KBanToBas mpupoja cBera. 2
TemmoBoe nsnyuenue u GotodhdeKT.

JlaGopatopHas pabota. JlaboparopHas pabota 5. U3yuenue 3
T pakIuy U3Ty4eHHs ra30BOro jJa3epa Ha JUPPaKIIUOHHON

pEIeTKe.

JlaGopaTtopHast pabora. JlabopaTopHas padota 6. [lonyuenue u 3
MCCJICIOBAHKE MOJIIPU30BAHHOTO CBETA.

JlaGopaTtopHast pabota. JlabopaTopHas padora 7. OnpenencHue 3
JTUHEHHON AMCIIEPCHH CTIEKTPAILHOIO anmnapara.

JlabopaTtopHast pabora. JlabopaTopHas padora 8. 3
DKcrnepuMeHTallbHas IpoBepka 3akoHa Credana-bosbliMaHa.
JlabopaTtopHast pabota. JlabopaTopHas padota 9. 3
DKcrnepuMeHTalIbHAs TPOBEPKa 3aKOHA DUHINTEHHA JUIs

dhoTorddekra u onpenencuue nocrossuHoi Ilnanka.

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE

1. I[TpopaboTka TeOpeTUYECKOT0 MaTepraiia mo reMam (yueo.

nocoowue, MeK. Kypc):

- OcHOBHBIC (DOTOMETPHUECKHE XapAKTEPUCTHKH CBETA;

- ['ma3 xak ontuyeckasi cucrema.

2. BeImosiHeHUe HHIMBHYaTbHBIX TECTOBBIX 33JJaHHH (3JIEK. KypcC).

3. [ToaroroBka K BBHIIOJHEHUIO U 3aIIUTE (METOM. YKA3aHUs)

1abopaTOPHBIX padoT.

4. Pemienne MHIMBUAYAIBHBIX 3a1a4 (yuel. mocobue, dIeK. Kype). 18
Du3uka aTOMOB H M0JIeKYJI. PH3HKa TBEPAOro TeJia 45 VK-1
Jlekuus. Jleknus 11. BoaHOBBIE CBOMCTBA MUKPOYACTHIL. 2
DneMEHThl KBAHTOBOW MEXaHUKHU.

Jlexuus. Jleknus 12. CtpoeHne aTOMOB, MOJIEKYJ M UX ONTHYECKHE 2

CBOMCTBA.




Jlexuus. Jlekuus 13. I1oHsATHE O 30HHOW TEOPHUH TBEPABIX TEI. 2
KBantoBasg Teopust DIIeKTPOIPOBOIHOCTH.

Jleknus. Jleknusa 14. Ctpoenue aTOMHOrO sijipa. PagqnoakTUBHOCTb. 2
Jlexknus. Jleknus 15. DnemenTapHbie yacTUIbl. TUIBI 2
B3aMMOJICHICTBIH OOBEKTOB MATEPHUHU.

Jlexmus. CamocTosiTennbHas pabota "®u3rKa aTOMOB M MOJIEKYI. 2
duzuka TBEpHOTO TEIA".

[IpakTuueckoe 3ausarue. [Ipaktuka 7. BonHoBble cBOMCTBa 2
MHUKPOYACTHIL. IIE€MEHThl KBAHTOBON MEXAHHKHU.

IIpakTuueckoe 3ausatue. [Ipaktuka 8. CTpoeHre aTOMOB, MOJIEKYJ U 2
MX ONTUYECKUE CBOKCTBA.

[IpakTuueckoe 3austue. [Ipaktuka 9. CTpoeHus: aTOMHOIO spa. 2
PaanoakTHBHOCTB.

JlaboparopHas pabota. Jlaboparopuas padora 10. Onpenenenue 3
COJICpXKAHUs KAJIUSI B COJISIX 1O €ro 0eTa-aKTUBHOCTH.

JlaboparopHas pabota. Jlaboparopnas padora 11. Onpenenenue 3
ko2 dumenTa morioneHus 6eTa-u3aIyIYeHus.

JlaboparopHas pabota. JlabopaTopnas padora 12. M3yuenue 3
TEeMIIEpaTypHOE 3aBUCUMOCTH JIEKTPOCONPOTUBICHUN MeTalia U
MOJIYIIPOBOTHUKA.

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHUCIIE BBHITIOJTHEHUE
1. [TpopaboTka TEOpeTUUECKOTO MaTepraiia mo reMam (yueo.
nmocoOue, JIeK. Kypce):

- [Ipunnun ITaynu. [lepuoandeckas cuctema 3J€MEHTOB
Menneneena;

- CTpoeHue TBEpAOro Tela.

2. BrinmonHeHne WHAUBUTYAIbHBIX TECTOBBIX 3aJJaHUM (JIEK. KypC).
3. [ToaroroBka K BBHIIOTHEHUIO U 3aIIUTe (METOM. YKa3aHUs)
1abopaTOpPHBIX padoT.

4. Pernienue MHIMBUYAIbHBIX 33724 (Yuel. mocobue, 31eK. Kype). 18

WHast koHTakTHAs padora: 0

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHUTUIMHBI

W3ydyeHne OUCHUIUIMHBI pEKOMEHAYETCSl HauyaTh C O3HAKOMJIEHHMsI ¢ paboueill mporpaMMmoii, ee
CTPYKTYpOH U COJepKaHUEM pa3[enoB. YUeOHbIH MaTepual CTPYKTYpUPOBaH, H3y4YCHHE
JUCLIUTINHBI OCYILIECTBIISAETCS B TEMaTH4ECKON I10CJIE0BATENBHOCTH.
3aHATHSA JIEKIIHOHHOTO THIA JAal0T CHCTEMaTHU3WPOBAHHbIE 3HAHUS 10  JUCLUILIMHE,
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXXKHBIX BOIpocax. Bo BpeMs JeKIMOHHBIX
3aHATHI PEKOMEH/IyeTCsl BECTH KOHCIIEKTUPOBAaHUE y4eOHOro MaTepuaia; oopamaTrh BHUIMaHUuEe Ha
(GOpMYIHPOBKM M KaTEropuu, PpacKpbIBalOIIME CYTh HPOOJIEMbl, SIBICHHUS WM IPOLECCca;
3a(puKCUpOBaTH BBIBOJIbI u MIPaKTUYECKHE PEKOMEHIALINH.
[TonroroBka K 3aHATUAM CEMHHAPCKOro THUNA BKIIOYAET O3HaKOMJIEHUE C
IUTAaHOM ~ JTAOOPaTOPHOTO 3aHATUS; PA0OTy C KOHCIEKTOM JIEKIWW, BBINOJIHEHHE JAOMAIIHETo
3a7aHus, paboTy ¢ y4eOHOW M yuyeOHO-METOJMUYECKOW JUTepaTypod, HAyYHBIMH H3JAHUSIMHU H
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU PECypcaMM, PEKOMEHJOBAHHBIMU pabouel mporpaMmoit
JUCIUTUINHBI.

CopepxaHuie caMOCTOSAITEJIbLHOM PadoThI onpeiensercs pabouell MmporpaMMmon JHUCHUUILUIMHBI,
OIICHOYHBIMH U METOAUYECKUMU MaTepuajaMu, 3aJaHUsIMH U YKa3aHUSAMH IIPErojaBaTels.
CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS B ayAMTOPHOW M BHEAYIUTOPHOHW (opmax.
O} PeKTUBHBIM CPEICTBOM OCYLIECTBICHUS CaMOCTOSITENIbHON pabOThl SBJISETCS AJIEKTPOHHAs
nH(pOpMaIMOHHO-00pa3oBaTeIbHAS Cpe/la YHUBEPCUTETA, KOTOpas 00€CTICUnBAET TOCTYI K



o0OpasoBarenbHON

nporpamMMe, pabodell  mporpamme

JWCUMIUIMHBL, K

OJICKTPOHHBIM

OMOIMOTEYHBIM cHCTEMaM, TPOPECCHOHATIBHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM
CHUCTEMaM.

N3yuenue

JUCHUIIIIMHBI BKIIOYACT

BBITNOJIHEHHE Ja00paToOpHOit

paboTHI.

HCpI/IO,I[I/ILIHOCTI) IIPOBCACHUA, (bOpMBI TEKYHIEr0 KOHTPOJIA YCII€EBACMOCTHU, CUCTEMa OLUCHHBAHUA

XoJa

dopmoin

Pa3nen 6.

OCBOCHUS JUCLUIUINH
MPOMEXKYTOYHOM  aTTECTALUU

MATEPUAJIBHO-TEXHUYECKOE

IpeaACTaBJICHBI B
10

151

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 0OECIIeUEeHNE

JUCHHUITIINHE ABJIAIOTCA

YYEBHO-METO/JUYECKOE

paboueii
IK3aMEH,

porpamMme.
OaJUILHO-

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe CrHucoK UCTIOIB3yeMOH JIUTEPATYPHI M3 JBHHH, HMCIOIIMXCA B

n/m OHOJIHNOTEKE, MITH

AJIIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu uTepHer
YYEBHBIE, YYEBHO-METO/IMYECKWE M HAYUHBIE U3JJAHW A

1. |YeproB, Amnekcannmp ['eoprumeBmu. 3amadHuk 10 Qu3MKe 285
[Teker] : [yue6. mocobue ans Bry3oB] / A. I'. Ueptos, A. A.

BopoOneB. U3n. 8-¢, mepepad. u gon. M.: ®uzmatnut, 2009. -
640 c. ISBN 978-5-94052-169-3. Dk3eMmsgpel: Bcero 293.

2. |Mexanuka [Tekcr] : maGopatopubiii mpaktukym / [[. H. 251
KocoBa u gp. ; pen. I'. H. KocoBa]; M-Bo o0pa3oBanus u
Hayku Poc. ®enepauuu, OI'BOY BIIO "lloBomxk. roc.
texnomn. yu-1". Momxkap-Oma: TIT'TY, 2013. - 86 c. ISBN 978-
5-8158-1108-9. Dx3emmsapel: Bcero 262.

3. [Monekynspaas ¢usuka. Tepmoaunamuka [Tekcrt] 140 /
71abOpaTOPHBIA MPaKTUKyM : [IUis WHKeHepHO-TexHuueckux | https://portal.volgatech.net/b
CIeIMaIbHOCTEH M HalpaBjieHui moaroToBku OakanmaBpos] /| ooks/Bakieva_molekuliarnai
[[. P. bakuesa [u 1p.] ; mox pen. A. C. Macnennukosa, M. E.|a_fizika_termodinamika 201
I'opneeBa; M-Bo obOpaszoBanus u Hayku Poc. Deneparum, 7.pdf
Oenep. TrTOC. OromKeT. o0pa3.  yUpekKICHHUE  BBICII.
o6pasoBanus "IToBOIK. Toc. TexHonm. YH-T". Momkap-Oma:
nrry, 2017. - 87 c¢  ISBN 978-5-8158-1914-6.

OK3eMIIsAphL: Bcero 147.

4. |DnextpudectBo [Tekcr] : maboparopHbrit mpakTakyMm / [J1. A. 282 /
I'puropseB u ap.]; M-Bo oOpazoBanus u Hayku P®, ®I'BOY | https://portal.volgatech.net/b
BIIO "MMoBomk. roc. Texuon yu-T". Momxap-Omna: II'TY,|ooks/Grigorev_jelektrichestv
2012. - 118 c. ISBN 978-5-8158-1105-8. Dk3eMILIspbl: BCEro 0.pdf
289.

5. |Maruerusm [Tekcr] : maGopatopubiii npaktukym / [JI. A. 288 /
I'puropbeB u ap.]; M-Bo oOpazoBanus u Hayku PD, ®I'BOVY | https://portal.volgatech.net/b
BITO "TloBomxk. roc. Texnon. yH-1". Momkap-Ona: ITI'TY,|ooks/Grigorev_magnetizm_2
2012. - 102 c. ISBN 978-5-8158-1104-1. Dx3eMIUIsApHI: BCEro pdf
293.

6. |BomHoBas ontmka [Tekct] : yabopaTopHbIA mpakTUKym / I, 15 /

. TorenamBuau, A. C. Macineanukos, JI. C. Macac, JI. B.
Hemumera; MUHHCTEPCTBO HAyKH W BBHICIIETO OOpa3OBaHHS
Poccuiickoit  ®enepanuu, OI'BOY BO "lloBomxckuii
rOCyJ1apCTBEHHBIN TEXHOJOTHYECKUI YHUBEPCUTET".
WMomkap-Oma: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-

https://portal.volgatech.net/b
ooks/VVolnovaya_optika 202
1.pdf




DK3eMIUIApHIL: Bcero 15.

7. |KBantoBas um snmepnas ¢usmka [Tekcr] : mabopaTopHBIHA 19 /
NPaKTUKyM : [11s crymenToB 1-2 KypcoB Bcex Texnumueckux | https://portal.volgatech.net/b
HampaBieHud mnoarotoBku W cnemmanbHocter] / I'. 11| ooks/Gogelashvili_Kvantova
I'orenamsunu, M. E. I'opaees, C. B. Kpacunsaukosa [u ap.].[ia_i_iadernaia_fizika 2018.p
; pemaktop ['. L. TorenmamBuiu; M-BO HayKH M BBICII. df
obpazoBanus Poc. @enepanuu, ®I'BOY BO "lloBomxk. roc.

Texuon. yu-t". Momkap-Oma: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emmuisipsl: Bcero 20.

8. |CaBenmpeB, Uropr  BmamumupoBmu. Kypc  ¢usuku
[DnexTponHsbIi pecype] : yuebHoe mocobue : B 3 Tomax. T. 2| https://e.lanbook.com/book/1
: OnektpuuectBo. Konebanus u BoiaHbl. BonHoBas onTuka. 7- 84164
¢ U311, cTep., 2022. - 468 c. ISBN 978-5-8114-9096-7.

9. |CaBenmbeB, Uroper Brnammmupoud. Kypc obmeil ¢usukn
[DnexkTponHsIii pecypc] : yuebHoe mocobwue : B 3 Tomax. T. 1|https://e.lanbook.com/book/3
: Mexanuka. MonekynsipHas ¢pusuka. 19-e uza., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.

10. |Tpodumona, Taucus MBanoBHa. Kypc ¢usuku [Tekcr] 82
[yueOHOE nocooue TSt HH)KEHEPHO-TEXHUUECKIX
cnernransHocteid By3oB] / T. U. Tpodumona. 22-e u3., crep.

MockBa: Akanemus, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emMmuisapsl: Bcero 82.
DJIEKTPOHHBIE OGPA3OBATEJIBHBIE PECYPChI
1. |Hayunas snekrponnas oudnuoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snextponnas Oudiamnorexa «KudepieHnHKa» http://cyberleninka.ru

6.2. MarepuanbHO-TeXHUYECKas 6a3a U IporpaMMHOe oOecrieueHe

NoNe

/1

AyauTtopuu Juist IpoBe-
JIeHUsl Y9eOHBIX 3aHSATHH,
CaMOCTOSITENbHOI pabo-
THI ¥ TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTalnu

[TepeueHb OCHOBHOTO 000PYAOBAaHUS

IIporpammHuoe
obecrieyeHue

209 (1)

KOMIUIEKT  ITPUBOPOB (1),
YcTaHOBKa T M3MEPEHUS TETUIOTHI
napoo6pazoBanus (1), YcraHoBka aiis
W3YYCHHS  3aBHUCHMOCTH  CKOPOCTH
3ByKa OT TeMIEpaTypbl (1),
YcTaHOBKa I M3YYCHHUS TETUIOBBIX
mpoueccoB (1), VYcranoBka ans
HCCICIOBaHUS TEINIOEMKOCTH
tBepaoro tena (1), YcranoBka mns
OTIpe/.OTHOILIEHUS TEIUIOEMK. BO3TyXa
MIPH MIOCTOSIH.JIABJICHUN U TIOCTOSTHHOM
ooséme (1), VYcranoBka  muA
OTpeeNieHUus] W3MEHEHUS DSHTPOIUHU
(1), VYcranoBka miis ompeaeneHUs
kodpdui. BsazkoctH Bosmyxa (1),
YcraHoBka JUISt oTpeieNeHUs
K03 u1I.B3auMHON muddy3un
Bo3ayxa u BomsgHoro mapa (1),
VYcraHoBKa 1S OIpEIEIeHUs

Microsoft Office
Standard, Areat Dr.Web,

Kommiaekt I10 JIst
perieHus OCHOBHBIX
MMOJIL30BaTEJILCKUX 3ajad,

BupryanbHblii IpakTUKyM
no ¢usuke s BY3oB (B
2 yacTsx)




KO3 (D PUIL. TETUTONTPOBOTHOCTH BO3/IyXa
(1), VYcranoBka s oOmpeAeiIeHUs
YHUBEPCAIBHON Ta30BOM MOCTOSHHOMN
(1), VYcranoBka nabopaTopHas
"Tupockon" ®M 18 (1), YcraHoBka
nabopatopHas "Mammna ATByna"
®M 11 (1), YcranoBka nabopaTopHast
"MastHuk Makcsemna" ®M 12 (1),
YcranoBka mnabopatopHas "MasTHHK
HakyioHHBIN" ®M 16 (1), YcranoBka
nabopatopHas "Mastauk Ob6epOeka”
®M 14 (1), YcranoBka naboparopHas
"MasTHuk yHuBepcaiabHbli' ®M 13
(1), VYcranoBka nabopaTopHas
"Moayne FOHra m monyne casura "
®M 19 (1), YcranoBka nadboparopHas
"Coynapenne mapoB" OM 17 (1),
VYcraHoBka nabopatopHas
"YHuUISApHBI moaBeC ¢ MyHIKoi"
O®M 15 (1), Kommuexr yueOHOI
mebenu (1)

216 (I)

ABTOMAT.yCTaHOBKA

JI/MCCIIe.CBOMCTB MIPOBO (1),
ABTOMAT.yCTaHOBKA JI/MCCIICIOBAHUS
CErHETO (1), ABTOMAaTH3.CTEH/T
J/UCCleTOBaHUs CBOICTB (1),
AnmapaT A7 CO3/JaHUS MarHUTHOTO
nonss MC-19 (1), bnox ynpaBnenus
cnektpomerpa SIMP (1), Usmepurens
RLC-metp (1), JIaBopaTopHslii cTeHn
"N3y4yeHue JUDJIEKTPUYECKOU
NPOHHUIIAEMOCTH ¥ JMIJLIOTHPh B
.01 (1), Monyns 006paboTku
madpoeix  gamseix  CT-20 (1),
Monutop 19" ViewSonic TFT 19"
VA916  (3), MynbruMenuitHbIN
npoekrop Hitachi CP-S235W (1),
M®V i-SENSYS MF4018 Canon (1),
OCHUJUUIOTPA® CT-93 (1), IIK
S404,2 400W/Intel  Core i3
540/knaB.,MBIIIb,MOHHT. 21,5"
VA2248-LED (17), Ilpuntep HP
LaserJet Professional P1102 (1),
[Tpuntep nazepubiii  HP Laser (1),
Cuctemnubiii 6ok  Cel 336/256*2
Mb/80Gb/ SVGA/DVD-RW/ (2),
Cnextpomerp DIIP 10- MUHU (1),
Dkpan Ha mratuee 180 x 180 (1),

Microsoft Office
Standard, Areatr Dr.Web,
Komnnexr I10 JUTS
peunieHus OCHOBHBIX
M0JIb30BATEIbCKUX 3ajad,
BupTtyanbHelil TpakTUKYM
no ¢usuke 111 BY3oB (B
2 yacTsx)

217 (1)

KommiekT yuebnoi mebemnu (1)

Microsoft Office
Standard, Arent Dr.Web,
Kommnekt 1O VIS
pEIIeHUs] OCHOBHBIX




II0JIB30BATEIbCKUX 3a7ad,
BupryanbHblii IpakKTUKYM
no ¢usuke mis BY30B (B
2 4acTsix)

219 (1)

Hocka ayautopHas 1000 * 1700 (1),
KOMIUIEKT TIIPUB.APUOH (1),
Jlabopatopnass ~ ycranoBka  "Ky0
Jlecn" (1), JlabopaTopHasi ycTaHOBKa
"JIuneitnbie CIIEKTPBI co
CHEKTPOMETPOM HU3KOTO
paspemenus" (1), JlabopaTopHas
yCTaHOBKa "Onpenenenune
MTOCTOSTHHOM [Tnanka" (1),
JlaGopaTopHas yCTaHOBKa
"OnekTpuueckas IPOBOJUMOCTH B
MOJIYTIPOBOHUKAX " (1),
Jlaboparopnas ycranoBka "Dddext
3eebeka" (1), I[TPUBOP
KOMBUMHUMP.1114310 (1), YcranoBka
®IIB-05-3-4"Onpenenenue
MMOCTOSTHHOM TuhpaKIIMOHHON
pemetku" (2), YcranoBka ®IIB-05-4-
1 ana monmydeHUST W UCCIIEJOBAHUS
IIOJISIPU30BAaHHOTO cBeTa" (1),
YcranoBka OIIK 08 (1), YcranoBka
®IIK 11 (1), Kommuekr yueOHOI
mebenu (1)

Microsoft Office
Standard, Arent Dr.Web,
Kommiekt 10 VIS
perieHus OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
BupryanbHblii IpakKTUKYM
no ¢usuke mus BY30B (B
2 yacTsx)

212 (1)

BOJIBTMETP VYHUBEPCAIJI (2),
KoHCcTpyknnsi W3  XpOMHPOBaHHBIX
MeTauIn4.Tpyook nmox ¢popmar Al (1),
JlaGopaTopHas ycraHoBka "MocTt
Vurcrona"  UE302030-230  (2),
JlaGopaTopHas yCTaHOBKa
"HanpspkeHne IIJIOCKOTO
konaencaropa"UE301080-230  (2),
JlaGopatopHass ycraHoBka "TpyOka
Tomcona" UE307050-230 (2),
JlaGopatopHas yCTaHOBKa
"ONeKTPOBAKYYMHBINH MPUOOD € y3KUM
mygykom" UE307070-230 (2),
Jlabopatopusiii komiutieke JIKD-7 (1),
JlaGopatopubiii  kommiekc JIKD-7
"Onek (1), JlabopaTopHBIiT KOMILIEKC
JIKO-b (4), Ocuumorpad
aHaJIOTOBEIN 1*10MI'g
(10210040/190516/0002626/20)  (2),
Ocnumnorpad anamorossid 1*10MI'1g
(10210040/210416/0002035/41) (1),
DIIeKTPOBAaKyyYMHBIN MPUOOP C Y3KUM
nydykoMm Ha ocHoBaHuU (1), Komrmuiekr
yueoHon mebdenu (1)

Microsoft Office
Standard, Areat Dr.Web,
Kommiaekt I1O JUISt
pereHus OCHOBHBIX
MOJIb30BAaTEIbCKUX 3a/ad,
BupryanbHblii IpakTUKYM
no ¢usuke a1 BY3oB (B
2 yacTsx)




Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJI OLIEEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANIPpaBJIEHbI HA!

- YCBOGHHE TCOPETHUYECKOTO MaTepuaina (00beM 3HaHUH, TTTyOMHA yCBOGHUS), MPETyCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHUE U3J1aratb Marepuai (4YeTKOCTb, FPAMOTHOCTh M3JIOKEHUSI MaTepraia, TOYHOCTb U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATh TCOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUUECKUX 3aJaHUH.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINT
IToporosslii OOyyarommiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YyAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTAaTOYHO IIPpaBUJILHBLIC q)OpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE TIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB U 3a/iay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH UX BBITOTHEHUS

Beicokuit ypoBenp |OOydaronuiics r1yOOKO M MPOYHO YCBOMJ MPOTPaMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOPHUS C IMPAKTUKOW, IPU 3TOM
oOyyaromuiics  He  3aTpydHseTcsi C  OTBETOM  IpHU
BUJIOM3MEHEHNN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMHU  W3JaHUSIMH, TPABUIBHO OOOCHOBBIBAET
NPUHATHIE PEHIeHMs, CBOOOIHO BJaJEET Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIEBAEMOCTH 00ECHEeUMBACT OLIEHMBAHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsiAok cocTaBieHUs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OIEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OIMbBITA JAEATEIHHOCTH, IO
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHueM o cucreme PUTM B ®T'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs
[TpomexxyTouHas arTecTansi 0OOydyarOIIMXCsl HANpaBiIeHA Ha OLCHUBAHUE PE3yJIbTATOB OOYydEHUS
M0 TUCIUIUIMHE (MOYJII0) U MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPEJICTB.




[lpumepsl THHOBBIX KOHTPOJNBHBIX 3adaHuil W3 0a3el (OHAA OIEHOYHBIX CPEICTB MO
00pa30BaTeNIbHON NpOrpamMmme.
TUNOBbLIE 3AAAHUA NO PASAENAM

MexaHuKa

1. Koneco paguycom 10 cm BpalLaeTca BOKPYr HENOABUMXHOM 0CU. 3aBUCUMOCTb IMHENHOW CKOPOCTU TOYEK
Ha oboge Koneca oT BpemeHu 3agaeTca ypasHeHmem V=3t+t? (cm/c). Kakasa pyHKUMA onncbisaeT
3aBMCUMOCTb YI10BOM CKOPOCTU OT BpeMeHKn?

1) 0,003t+0,001t2

2) 3+2t

3) 30t+10t2

4) 0,3t+0,1t?

2. Mpwn nycKe aneKkTpoaBuraTens Akopb Nnprnobpen moMmeHT nmnynabca 35 [K-c. B TedeHne Kakoro
BPEMEHW Ha AKOPb AENCTBOBA/I MOMEHT CUJ/bl BEIMUMHON 7 H-m?

3. NoTeHyManbHas aHeprusa YacTuupbl 3agaetca ¢yHkumel. U=xyz. Yemy paBHa paboTa no nepemeLleHumto
aToM yactnubl M3 1. A (1,1,1) B 7. B (2,2,2) (JaHHble npuBeaeHsl B cucteme CU)?

MoneKynapHasa pusnka u TepmoguHaMmmKa

1. F'ennin n Bogopoa nmetot TemnepaTypy 300 K. YKarkute oTHOLWEHWE YMcaa cTeneHen cBoboabl MONEKy
3TUX rasos.

2. fiBneHune anddysnm meetT Mecto NpPU HaNNYMUU TPAAUEHTA ...
1) Temnepatypsl

2) KOHUEHTpauuu

3) CKOPOCTW C/IOEB KUAKOCTU MU Ta3a

4) aneKTpuyecKoro 3apaaa

3. Echm C—TennoemKocCTb naeansHoro rasa, C=0 cootseTcTsyerT ...
1) nsobapHomy npoueccy

2) nsoxopHomy npoueccy

3) U30TEPMUYECKOMY CHKATUIO

4) N30TepPMUYECKOMY PaCLUMPEHUIO

5) agnabaTtnyeckomy npoueccy

INEeKTPUYECTBO U MarHeTUsm

1. TouyeyHbIl 3apag +g HaXo0AWUTCA B LEHTpe chepuyeckoin NoBepxHOCTU. YTO NpOM30MAET C MOTOKOM
BeKTopa E, ecnv chepy 3ameHUTb Kybom Toro ke obbema?

1) He nameHutca

2) YBenuuutca

3) YMmeHbluuTca

2. NNOCKNM BO3AYLLHbIV KOHAEHCATOP 3apsAAMAN OT UCTOYHMKA NOCTOAHHOTO HANPAXKEHUA U OTKAKOUNAIN.
KaK M3MeHUTCs aHeprua KOHAEeHCaTopa, ec/iv Naowaab NepekpbITMa 06KAaA0K KOHAEHCATOPa YBEIMYUTD B
2 pa3sa, a paccToAHMe MeXKAy HAMMW YMEHbLUMTb B 2 pasa?

1) He usmenurca

2) YBenuuutcs B 2 pasa



3) YmeHblumnTCa B 2 pasa
4) Yeennuutca B 4 pasa
5) YmeHbluuTca B 4 pasa

3. MpoTOH BNETaEeT B 04HOPOLHOE MarHUTHOE NoJie NepPneHANKYNAPHO IMHUAM MArHUTHON MHAYKUUKU U
HauyMHaeT ABMIaTbCA MO OKPYKHOCTU. [pU yBENNYEHUM KUHETUYECKOM 3HEPIrMM NPOTOoHa (v<<c) B 4 pa3a
paanyc OKpyXKHOCTH

1) ymeHbLUMTCA B 2 pasa

2) ymeHbLunTCA B 4 pasa

3) yBenmuutca B 2 pasa

4) ysennuutca B 4 pasa

5) He n3meHuTcA

KonebaHua 1 BosHbI

1. MOMEHT MHepLMM PU3NYECKOro ManTHMKa YBENMUUIM B 8 pas, a pacCTOAHUE OT OCK BpalleHusa 40
LeHTpa macc — B 2 pasa Npu HEM3MEHHOM Macce MaaTHUKa. [pn 3Tom YacToTa KonebaHuit MasTHUKa
1) yBennumnaco

2) ymeHbLlMAach

3) He n3meHunachb

2. MMNOTHOCTb NOTOKA 3HEepPrnm BO3pOCaa B 2 pasa, a CKOPOCTb PACNpPOCTpaHeHNA BOAHbI — B 4 pasa. lNpu
3TOM 06bEMHAnA NIOTHOCTb SHEPTUU

1) ymeHbLmnaco

2) yBenuMuunacb

3) He n3meHunachb

3. KonebaTenbHbI KOHTYP COCTOUT M3 KOHAEHCATOpPa eMKOCTbIO C M KaTyLWKN MHAYKTUBHOCTLIO L. AKTMBHOE
COMpoTUBAEHME KOHTYpa R. ECIM MHAYKTUBHOCTb L KOHTYpa YBENNUYUTL, OCTAB/IAA OCTa/IbHbIE NapameTpbl
HeM3MeHHbIMM, TO BPpEMS pesiakcaumnm

1) yMmeHbLUUTCS

2) yBennuuTcs

3) He nameHuTCA

BonHoBasA U KBaHTOBaA ONTUKA

1. Mpwn BpaweHnM aHanmn3aTopa BOKPYr HanpasaeHua pacnpoctpaHeHma ECTECTBEHHOTO cseta ...

1) MHTEHCMBHOCTb CBETA 33 aHA/IM3AaTOPOM U3MEHSAETCA OT HY/1A 4,0 MAaKCMMa/IbHOrO 3HaYeHUs B
3aBMCMMOCTM OT Yr/1a MOBOPOTa aHaaAn3aTopa.

2) UHTEHCMBHOCTb CBETA 3@ aHA/IM3aTOPOM He 3aBMCUT OT yI/1a NOBOPOTa aHaM3aTopa.

3) MHTEHCMBHOCTb CBETA YMEHbLUAETCA B 2 pasa OT ero MakCMMasibHOTO 3HAYEHMA B 3aBUCMMOCTU OT Yrna
NoBOpPOTa aHaAn3aTopa.

2. Habnopaetcs sBneHune BHelwHero ¢otoaddekTa. MNpn aTom ¢ ymeHblueHnem A/IMHbI BOJTHbI
najaroLLero ceeTa yBenmyarca...

1) KpacHas rpaHunua ¢oToadpdekTa

2) BeIMYNHA 3a4€ePKMBAOLLEN PA3HOCTU MNOTEHLMANOB

3) sHeprus ¢poToHOB

4) KUHETMYECKan 3Heprna 3NeKTPOHOB

5) paboTa BbIx0o4a 3/1EKTPOHOB U3 MeTanNa



3. MneHKa (n=1,5) ocBeleHa NagaowmMmm NnepneHanKyAAapHO *Kentbimmu ydamm (600 Hm). Mpu Kakol
HaMmeHbLlen TonwmHe nneHka B OTPAXKEHHOM cBete 6yaeTt KasaTbcs YepHoii? OTBET BBEAUTE B HM.

®du3nKa atomos U monekyn. Pusmnka Teepaoro Tena

1. [lnA aneKkTpoHa Ha NepBOi M BTOPOM opbutax B BOAOPOA0NOAOOHOM MOHE refina OTHOLIEHME CKOPOCTE
v1/V2 paBHo...

1)4

2)1/2

3)1/4

4)2

2. OnpegennTe OTHOLWEHUE MUHMMANbHbIX YacTOT GOTOHOB B cepuax banbmepa u MaweHa. OTBeT BBEAUTE
B BMAe a/B, Hanpumep: 235/9.

3. YKaKuTe 3aBUCMMOCTb OT F/1TaBHOrO KBaHTOBOIO YMCNA paguyca n-0i CTauMOHapPHOM opoUTLI.
1) n?

2)n

3)1/n?

4) 1/n

HYNEBOW BUNET

Bonpoc 1. CTpoeHue BelecTBa: MoaeKkynapHasa G13mKa u TepMOANHAMMKA, CTAaTUCTUHECKUIA U
TEPMOAMHAMUYECKUI METOAbI MCCe0BaHMA BELLLECTBA, TEPMOANHAMUYECKUE NapaMeTpbl.

Bonpoc 2. IneKkTpnyeckuii NpoBOAHUK: EMKOCTb YyeAMHEHHOTO NPOBOAHMKA, KOHAEHCATOPbI, EMKOCTb
KOHAEHCATOpa, COeAHEHNE KOHAEHCaTOPOB.

MpakTnyeckoe 3agaHue. Teno, ABMIasCb BEPTUKANBHO BBEPX, NMOAHANOCH Ha BbicOTY ho = 10 M. Yepes Kakoe
Bpemsa t OHO ynazeT Ha 3eM/t0? Ha Kakyto BbICOTY h mogHMMETCS TeNo, eC/IM HavaibHYO CKOPOCTb TeNa
yBeNn4nTbL BABOE?

[Tepeuenb BOPOCOB AJIsI HPOBEAECHUS MPOMEKYTOUYHOM aTTECTALIMU
Bonpocbl K 3K3ameHy (2 cemecTp)

1. MaTtepuranbHana Touka, abcontoTHo TBepaoe Teno. Cuctema oTtcyeta. TpaekTopus, NyTb, NepemelleHme.
2. MocTynatenbHoe ABWXKeHWe. BeKTop cpesHeil cKopocTu. MrHOBeHHasi CKopocTb. CpeaHsA nyTeBas
CKOPOCTb.

3. CpeaHee yckopeHue. MrHoBeHHOe ycKopeHue. BeKTOp MOJIHOrO YCKOPeHWA W ero COCTaBAfloLiMe.
4. [BuKeHWe maTepuanbHOW TOYKM MO OKPYKHOCTM. Yron NOBOPOTa, Yr/A0Bas CKOPOCTb, YrAoBOe
yCKopeHue.

5. CsAsb YFNOBbIX n JIMHEWHbIX BEJINYMH.
6. MepBbli 3aKOH HblOoTOHA. WMHepumManbHble cMcTeMbl oTcyeTa. MMOHATUE WMHEPTHOM W rPaBMTaLMOHHOWN

macc.
7. MoHsTne cunbl. Bropolt 3akoH HbtoToHa. MMnyabe Tena n MMNyabC CUAbl. 3aKOH M3MEHEHUA MMMyJibca
Tena. YpaBHeHue ABUXKEHMUA B AMHaMmUKe.
8. Bsaummogenctene Ten. TpeTnit 3aKoH HbloTOHa. Mmnynbc cuctembl Ten. 3aKOHbl M3MEHEHUs U
COXpaHeHus MMMy ibca MeXaHUYecKom CUCTEMDI.
9. LeHTp macc. YpaBHeHue ABVXKeHUA LueHTpa macc.

10. MNoHsATMe paboTbl B MexaHWKe. PaboTa NOCTOAHHOW M nNepemeHHoi cuabl. MoLWHOCTb.



11. MNoHaTue Heprum B MexaHuKe. KnHeTnyeckasn Heprma.
12. MNMoTeHunanbHasa 3Heprua. Ceasb mexay noTeHumManbHom aHeprue 7 CUNON.
13. MonHas mexaHM4ecKasa sHeprua. 3aKOHbl U3MEHEHUA U COXPAHEHWUS MOJIHOM MEXAaHWYECKOI SHepPruu.
14. [AvHamMKa BpallaTe/IbHOro ABMMeHusAs. MOMEHT WHepuuuM MaTepuanbHOM TOYKWU, CUCTEMbI

MaTepuanbHbIX TOYeK, Tena. Teopema LWtelHepa.
15. KunHeTnyecKaa sHeprua spawatoweroca Tena. KuHeTMYeckasa sHeprva Tena, ydacTBylowero BO
BpaLLaTeNbHOMOCTYNATEIbHOM OBUXKEHUN.
16. MomeHTbl CU/Ibl OTHOCUTENbHO TOYKM U OTHOCUTE/IbHO Ocu. PaboTa npu BpalwaTesibHOM ABUMKEHUM.
OcHoBHoOe ypaBHeHue ONHAMMKH BpaLLATEeNbHOro OBUXKeHuA.

17. MOMEHTblI MMMy/NbCa MaTepuanbHOW TOYKM OTHOCUTENIbHO TOYKM M OTHOCUTENbHO Ocu. MOMeHT
MMNyabCa Tena OTHOCUTENbHO OCWU. 3aKOH COXpPaHeHMA MOMEHTa MMMyAbCa M €ero MpUMeHeHue.
18. MoneKkynspHas o¢usMKa M TepMmoAMHaMMKA. CTaTUCTUMYECKUIA U TepPMOAMHAMMYECKMIA MeToabl

nccnenoBaHuA BeLecTsa. TepmoguHammyeckme napameTpsbl.
19. UpeanbHbiit ra3. 3aKoHbl MaeanbHOro ra3a. OCHOBHOE ypaBHEHWE MONEKYAAPHO-KUMHETUYECKOM Teopumn
naeanbHoOro rasa.
20. 3akoH MakKkcBenna o0 pacnpefeneHum  MONEKY/A  MAeanbHOro rasa nNo  CKOPOCTAM
21. bapomeTpuyeckasn dopmyna. PacnpeaeneHue bonbumaHa.
22. Yncno creneHen cBoboabl MOJIEKY/bl. 3aKOH PAaBHOMEPHOrO pacnpefeNneHns SHeprumM no creneHam
csobogpbl MOEKY. BHyTpeHHsA 3Heprua naeanbHOro rasa.
23. Tennota n paboTa. NepBoe Ha4yano TePMOANHAMUKU. [IpUMEHEHNE NEPBOro Hayana TEPMOANHAMUKN K
pa3nnYHbIM npoueccam.
24. TennoemkocTb. YpaBHeHue Maliepa. OU3MYECKUIA CMbICT YHUBEPCA/IbHOMW Ta30BOM MOCTOAHHOWN.
25. Aanabatnyeckuii npouecc. YpaBHeHue MyaccoHa.

26. TepmoguHammyeckuin umkn. KN4 umkna. Obpatumble U Heobpatumble npouecchl. Lmkn KapHo.
27. JHTponma. CTaTUCTMYECKOe TO/NKOBaHMe  3HTponuu. BTopoe Hayano  TepmMogMHaMMKM.
28. dneKkTpocTaTnyeckoe nose. HanpaKeHHOCTb 3sneKkTpocTaTuyeckoro nond. fosne ToyeyHoOro 3apaga.
MpuHUMN Ccynepnosuunm 3eKTpocTaTMyeckoro nosa. Cuiosble JIMHUKM  3NEKTPOCTaTUYEeCKOro nons.
29. MoTOK BEKTOPA HaNPAXKEHHOCTU 3N1eKTpocTaTuYeckoro nona. Teopema laycca AnAa anekTpUYecKkoro nona
B Bakyyme. [lpumeHeHue Teopembl [aycca K pacyeTy 3S1EKTPOCTATUYECKUX MNoNel 3apaxKeHHOMU
6eckoHeyHowm NJ0CKOCTH, coepol, Wwapa n uMAmMHApa B BaKyyme.
30. MNoTeHuMan aneKTpocTaTU4ecKoro nosA. PasHocTb noTeHumanos. CBA3b MeXAYy HanpAXKeHHOCTbIO M
NnoTeHUMaNoM. SKBMMNOTEHLUMANbHbIEe MNOBEepPXHOCTU. PaboTa no nepemelweHno 3apAaga B none.
31. MpoBOAHMK B 3/1€KTPOCTAaTUHECKOM Noe. EMKOCTb yeAMHEHHOIO NPOBOAHUKA. KoHAeHcaTopbl. EMKOCTb

KOHOEHCATOPOB. CoeanHeHne KOHAEHCATOPOB.
32. JHeprua CUCTeMbl 3EKTPUYECKUX 3apAadoB. JHeprua 3apArKeHHOro NpPoBOAHMKA M KOHAEeHcaTopa.
SHeprua 3NeKTPUYECKOTO nons. O6bemHasn NAOTHOCTb 3Heprum.
33. AnanekTpuk B 9/IeKTpMYECKOM none. MNonapwusauyma OVINEKTPUKOB.

34. JneKkTpuyeckoe none B AMINEKTPUKe. [uanekTpuyeckasa MpPOHULAEMOCTb. BeKTop anekTpuyeckomn
MHAYKLMW.

35. 3aKoHbI NOCTOAHHOTO Toro. Knaccuyeckas Teopwus 3/IeKTPONPOBOAHOCTH.
36. MarHutHoe none. BeKTOp MarHWUTHOM WHAYKUMKU. CWUNOBble /AMHUM  MAarHUTHOrO  NOASA.
37. MarHuTHOe none npoBOAHMKA C TOKOM. 3akoH buo-Casapa-/lannaca. lMpuHumn cynepnosmumm

MarHUTHbIX nonem.
38. Jenctene MarHuTHOro nons Ha NPOBOAHUKM C TOKOM. Cuna Amnepa.
39. [leiicTBME MaArHUTHOrO MOAA Ha ABWMXKyLMecA 3apAgbl. [BMXKeHMEe 3apaXKeHHbIX 4YacTuly, B
3NIEKTPUYECKOM " MarHMTHOM nonAx. 0606uieHHasn cuna JNopeHua.
40. Pabota no nepemelleHMO MNPOBOAHMKA W KOHTYypa C TOKOM B  MArHUTHOM roJe.
41. MarHutHoe none B BeLLecTse. dna-, napa- 7 dbeppomarHuTHble BellecTsa.

42. dNeKTpPoOMarHMTHaa NHAYKUMA. ABneHne camonHaykummn. 3akoH ®apages. Mpasmno JleHua. Toku Pyko.
43. 3Heprua marHUTHOro nona. O6beMHaA NIOTHOCTb SHEPTUM MAarHUTHOTO NOASA.



IoBosxcKHil rocylapcTBeHHBIN TEXHOJIOTHYECKUH YHUBEPCHTET
3K3AMEHAIIMOHHBIN BUJIET Ne0
no aucuunaune PUIUKA
1. IlocTynartejibHOe M BpalaTeIbHOE IBUKEHUE, MX XAPAKTEPUCTHKHU

2. Moneky/JsipHO-KMHETHYeCKasi TEOPHsSI M 3aKOHBI H/1€aIbHOro ra3a (3akonn! boiinsi-Mapuorra, Ieii-
Jlwccaka, ABoraapo, lanbToHa).

3. IlpakTnueckoe 3aganue no reme «3akon Kysonay.

Onpenenuth CUIy B3aUMOJIICHCTBHS JBYX TOYCUHBIX 3apsaaoB (i1=(>=1 MkKJ, Haxozmsmuxcs B
BaKyyMe Ha paccTossHuu r=10 cMm Apyr OT Apyra.

Bonpocbl K 6annbHo-peiituHrosomy KoHtpoaio (BPK) (3 cemectp)

1. OcHoBbl Teopun MakcBenna. PacnpoctpaHeHne nepeMeHHOro 31eKTPOMarHUTHOTO NOAA B BUAE BOJIHbI.
2. KonebartenbHble npouecchl. FTapMoHMYecKkme KoiebaHnsa U UX XapaKTEPUCTUKMU.

3. MexaHun4yeckue rapMmoHuyeckme konebaHuma. FapmoHnYeckuii ocumnnaTop. MpyKMUHHbIN, GU3NYECKUI 1
MaTeMaTMYECKNIN MAATHUKMN.

4. CBOb6OAHbIE 3/IEKTPUYECKME FapMOHMYECcKMe KonebaHnsa B KonebaTtebHOM KOHTYpe.

5. CnoxKeHune rapMoHMYecKnx KonebaHui ogHOro HanpasaeHUa U OAMHAKOBOM YacTOTbl.

6. CnoxkeHune AByX B3aMMHO NeprneHAUKYNApPHbIX KonebaHWi 0AMHAKOBOM YacToTbl.

7. 3aTyxatowme konebaHma. ABToKoebaHUsA. BbIHyXKaeHHble KonebaHus. PesoHaHc.

8. BonHbl. NMpupoga n knaccudmkauma BoH. YpaBHeHWe beryLielt BOAHbI. XapakTepucTuka BoaH. Pasosas
CKOPOCTb BOJIHbI.

9. MpuHuMN cynepno3unumm BoaH. UHTepdepeHuna BonH. CToaume BOHbI.

10. 3neKTpOMarHUTHbIE BOJIHbI U UX CBOMCTBA. BekTop YmMoBa-lMNoMHTUHTa.

11. OTparkeHne 1 NpesioMIEHMNE 3/IEKTPOMATHUTHBIX BOJIH Ha rpaHuLLEe pasaena AByX AUINeKTPUYEeCKUX
cpea.

12. UHTepdepeHLma CBETOBbIX BOJIH. YCNI0BMA MaKCUMyMa U MUHUMYMa Npy nHTepdepeHumn. OnbiT FOHra.
13. AndpaKums cBeToBbIX BOJIH. YcnoBua HabatoaeHus gudpakumm.

14. NpuHuwmn lNorreHca-®peHens. Metopg 30H PpeHens.

15. Andpakuma PpayHrodepa Ha NAOCKON Weam Npu HOpMaabHOM NAJEHUM CBETA.

16. Andpakuma OpayHrodepa Ha ANDPAKLUNOHHOM peLleTKe.

17. Ancnepcua ceeToBbIX BOAH. HOpmanbHaA M aHOManbHaA aucnepcus.

18. Nonapusauyma cBeTOBbIX BOJH.

19. Tenn0BOE U3NTYYEHUE M ETO XaPAKTEPUCTUKN. ABCONIOTHO YepPHOE Teno.

20. 3akoH Knpxroda. PaBHOBECHOCTb TEM/IOBOTO U3/yYEHUS.

21. 3aKoHbl CtedaHa-bonbumaHa, cmeleHns BuHa.

22. dopmynbl Penea-AxunHca u MNnaHKa. F'MnoTesa 0 KBAHTOBOW NPUPOAE TENJOBOTO U3TYYEHUA.

23. Bugbl otoadpdeKTa. 3akoHbl BHelwwHero ¢potoaddeKTa. YpaBHEHUE INHIITENHA ONA BHELWHEro
doToadpdekra.

24. SHeprua. Macca 1 MMNyabC CBETOBbIX KBAHTOB. [JaBneHune ceeTa.

25. BosiHOBble cBOMCTBA MUKpoyacTul,. Teopus ae bpoiins.

26. YpaBHeHue LpeanHrepa u npuHLMN HeonpegeneHHocTu MeiseHbepra.

27. CtpoeHue aToma Bogopoaa no bopy.

28. Teopua CTPOEHUA MHOTO3/IEKTPOHHbIX aTOMOB M 06pa3oBaHME ONTUYECKUX CMEKTPOB.

29. CTpoeHne aTOMHOro fgpa. dHeprua ceasun aaep. dedekT maccol.

30. PagnoaktmsHocCTb. Buasl aAgepHoro pacnaga.

31. 30HHaA TeopuAa TBEPAOro TeNa.



32. 3J'IEMEHTaprIe yactmubl. Tunbl BBaMMO,D,EVICTBMM 06beKTOB mMaTepun.



