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AHHOTAIUA

Jucnunimaa "®um3uka" BXOOUT B 00pa30BaTENbHYIO IIPOrpaMMy BBICHIEr0 OOpa3oBaHHMSA II0 HAIPABICHHIO IOITOTOBKH/
cnerpansHocT  09.03.01 "MHbopmatnka W BBYHCINTENbHas TexHHKA" HampasiaeHHocTn "IIporpammHoe obecredeHne CpencTs
BBIYMCIIUTEIIFHOM TEXHHKM U aBTOMATH3MPOBaHHBIX cucteM". J[lucrmmumua peanusyercs Kadenpoil npukiagHod MaTeMaTHKH,
nH(OpMaTHKH U HH(POPMAIIMOHHBIX TaAMOXEHHBIX TexHoaorui (Kadenpoii 2).

JlucuuniiHa HanesleHa Ha opMUpOBaHUE y BRITYCKHUKA CIISTYIOIIX KOMIIETCHIINIL:

OIIK-1 "CrocoOeH NpUMEHATh €CTECTBCHHOHAyYHBIC W OOLICHH)KCHEPHBIE 3HAHUS, METOABI MAaTEeMaTHYECKOTO aHalW3a U

MOJICJIMPOBAHUS, TEOPETHYECKOTO M AKCIIEPHUMEHTAIBHOTO HCCIEA0BAaHNS B IPO(ECCHOHATBHON e TSIBHOCTH"

CoznepkaHue IUCIMIUIMHBI OXBaThIBAaeT KPYI BOIPOCOB, CBS3aHHBIX C Hambonee OOIMMMH 3aKOHAMHM HPHPOABI, MaTepuel, ee
CTPYKTYpOH U JBHXKEHUEM.

[IpenonaBanne AMCUMIUIMHBI IIPEXyCMaTPHBACT cilemyromue (OpMBl OpraHHM3alUM Y4eOHOTO Tpollecca: JICKIHMH, NPAKTHYECKHe
3aHATHS, JaOOpaTOpHEIE pabOTHI, CAMOCTOATENbHAS Pab0oTa 00YJAIOIIEToCs, KOHCYIBTALIH.

[IporpaMMo#i IUCHMIUIMHEI NPEXYyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPONS: TEKYIIMH KOHTPONIb YCIIEBAEMOCTH, IPOMEXYTOYHAS
arrectanus B popme 3Kk3aMeHa.

O6mas Tpy10eMKOCTh OCBOSHUS AUCIMIUIMHBI COCTABIAET 7 3a4eTHBIX eANHMI, 252 Jaca.

SI3bIK 00y4EHUSI TTO AUCIHILUIHHE "PpycCKuii”.



1. [TepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00yUeHUS MO IUCIUIJINHE

1.1. Llenu npenogaBaHust AUCHUILTHHBL

- M3y4eHHE OCHOBHBIX (M3MYECKHX SBICHUI, (yHAAMEHTAJIbHBIX IOHSATUH, 3aKOHOB M TEOPHH KJIACCHYECKOH M COBPEMEHHOM
¢bu3uky;
- pa3BUTHE y CTYJCHTOB O0IIEro (pU3NYECKOro MUPOBO33PEHHMS, (PU3UUESCKOTO U HAYUHOTO MBIIIICHHMS;
- pa3BUTHE y CTYICHTOB YMEHMS BUIETb CCTECTBEHHOHAYYHOE COJCpXKAHUE MPOOIEM, BOZHUKAIOUIMX B NPAKTUYECKOH AEATENbHOCTU
OakanaBpa;
- co3faHue (yHIaMEHTalnbHOU 0a3bl [UI1 TEOPETHYECKOW IIOATrOTOBKM OakallaBpa IO HANpaBICHUIO IMOArOTOBKU «MH(popmaTuka u
BBIYMCIIUTENIPHAS TEXHUKA», HEOOXOMUMOW Ui OCYIIECTBIEHHS MHpO(ECCUOHANBHONH IEATENbHOCTH B 0OJIACTH MaTeMaTH4ecKOro

MOJIEJIUPOBAHUS IIPOLECCOB U 00BEKTOB, IPOBEACHUS HAOMIONCHUN, N3MEPEHHH, SKCIIEPUMEHTOB U aHAIHM3a IOIY4YEHHBIX JaHHBIX.
1.2. JlucuMIuiiHa BXOJMT B COCTaB 0053aTeNIbHON YacTH 00pa30BaTeIbHOM porpaMMBl BeIcIIero oopasosanus (naiee — OI1 BO).

1.3. IlepeyeHs MIaHAPYEMBIX PE3YIBTaTOB 00yUYEHUS 0 JUCLUIUINHE, COOTHECCHHBIX C IUNITAaHUPYEMBIMH pe3yisraramMu ocBoeHus OI1
BO.
B pesynbrare u3ydeHHS IMCUMIUIMHBI OOydaromuics JODKEH oONamaTh CIHEAYIOIMMH KOMIICTCHIMSIMH WM UX YacCTSMH.

Komnerenmun u WHAUKATOPBI UX JOCTHIKCHUSA ITPUBCIACHBI B TaﬁJ’II/IHC 1.

Tabmuma 1 — [TepeueHp KOMIIETCHIMI U HHIUKATOPOB HX TOCTHKCHUS

Kareropus (rpynmna) Kon u HanMeHOBaHMe MHAMKATOPA
Kox u HanmMeHOBaHHe KOMIETEHIUH
KOMIIeTeHIIUU JOCTUKEHUS KOMIIeTeHIUU

Oobwenpodeccuonanpubie  OIIK-1 Cniocoben npumensaTh ecrectBeHHOHay4YHble 1 OITK-1.3.1. 3HaTh OCHOBBI MAaTeMaTHKH,
KOMHETEeHIINH OOLIEHHKCHEPHBIC 3HAHUS, METOJbI MATEMAaTHIECKOr0 (DU3HMKH,  BBHIYMCIUTEIBHOH  TEXHHKH U
aHalM3a W  MOJACNHPOBAHUS, TEOPETUYECKOTO M IPOrPaMMHUPOBAHUS
9KCIIEPUMEHTATIBHOTO HCCIIeIOBaHUS B OIIK-1.V.1. VYmerp pemarb cTaHgapTHbIC
npodecCHOHANTBEHON eI TeNbHOCTH npodeccHoHaNTbHbIE 331a4M ¢ NMPUMEHEHUEM

€CTeCTBEHHOHAYYHBIX M OOIIe-HHKEHEPHBIX
3HaHUH, METONOB MaTeMAaTHYCCKOTO aHalu3a
U MOJIETIUPOBAHHS

OIIK-1.B.1. Biagets HaBBIKAMHU
TEOPETHYECKOTO U IKCIEPUMEHTAIEHOIO
HCCIIeJOBaHUSI 00BEKTOB NPOdeCcCHOHAIBHOI

JACATCIBHOCTHU

2. MecTo tucuumInHbl B cTpykrype OIl

JucuuniiHa 6a3upyeTcs Ha OOIUX 3HAHHUAX U SPYIULIUH 00yYatOIIuXCS.
3HaHMS, MONYYCHHBIC NMPU W3YYCHHH MarepHana NaHHOH JUCHUIUIMHBI, MMEIOT KaK CaMOCTOSTEIBHOE 3HAYCHHE, TaK U MOTYT
HCIIOJIb30BATHCS MIPU U3YYCHHUHU PYTHUX AUCLHUILIIHH:

- 9HeKTp0TeXHI/IKa

3. O0beM B TPYRO0EMKOCTD M CIHIITHHBI
JanHble 00 00meM o0beMe NUCIMIUIMHBL, TPYIOSMKOCTH OTACIBHEIX BHIOB Y4eOHOH paboTHI IO MUCHHUILIMHE (M paclpeneicHue
3TOW TPYZOEMKOCTH 10 CEMECTpaM) PECTaBICHBI B TaOmume 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTb AUCIUILITHHBI

TpynoemMKkocTh 1o

Bup y4e6Hoii padoThI Bceero ceMecTpam
2 3
O0umast Tpy10eMKoCcTh Aucuuniunbl, 3E/4ac. 7/252 3/108 4/144
U3 HUX YaCOB MPAKTHYECKOi MOAr0TOBKH 0 0 0
AyIuTOpHbIE 3aHATHS, BCEIro Yac. 119 68 51



TpynoemkocThb no

Bupn yue6Hoii padoTsI Bcero cemecTpam
2 3
B TOM YHCJIE:
- nexuuu (J1), gac. 68 34 34
- nmpakTuyeckue/cemuHapckue 3austus (I13, C3), gac. 17 17
- maboparopusie pabdots! (JIP), gac. 34 17 17

- KypcoBoii ipoekt/padota (KII, KP), vac.
DK3aMeH, Jac. 36 36

CamocrosiTeasHas pabora (CPC), Bcero uac. 97 40 57

4. Conep:xkaHue JUCHUNIUHBI
Bua npomMexkyTOUHON aTTecTauuu: 3auet, 1udd. 3aqg“, K3aMeH (ﬁqul’l Hudd. 3auy, Hudd. Judd. 3au. OK3.

IK3.) . 3a4.,JK3.
4.1. Pactipenenenne TpyaI0€MKOCTH AUCIUIUIMHEI 1T0 pa3ziesiaM ¥ BUIaM 3aHATHA.

Pa321€IIBI, TEMbI JUCHUIUIMHBI U UX TPYAOEMKOCTh TPUBECACHBI B TaGJ’[I/IHC 3.

Tabnuna 3 — Paznensl, TeMbl JUCIUIUTHHBL, UX TPYIOEMKOCTb

m3 KIl/
Jlexkmumn, JIP CPC
Pa3znesibl, TeMbI IUCHHUILIHHBI (C3), KP
yac. yac. yac.
yac. yac.
Cemectp 2
Paznen 1. ®usnueckre 0CHOBBI KJIACCHYECKON M PEISITUBUCTCKON MEXaHUKH 18 8 6 0 10
Tema 1.1. MexaHudeckas paboTa ¥ SHEPTUA
Tema 1.2. Konebanus 1 BOIHBI
Tema 1.3. dusnuecknue 0CHOBBI PENATUBUCTCKON MexaHUKH. DnemenTsl CTO
Pa3zzen 2. OCHOBBI KJIaCCUUECKON MOJIEKYIIIPHOH CTaTUCTUUECKOH (DU3UKU U TePMOJUHAMUKHI 8 4 4 0 12
Tema 2.1. OCHOBBI KJTaCCUYECKOH CTaTUCTUUESCKON MOJEKYIIIPHOU (HU3HKU
Tema 2.2. OCHOBBI TEPMOIUHAMUKH
Paznen 3. DnexkrpuyecTBo 8 5 7 0 18
Tema 3.1. DnexTpocTaTrka B BaKyyMe U BEIIECTBE
Tema 3.2. 3aKOHBI IOCTOSIHHOT'O TOKA
Hroro B cemectpe: 34 17 17 0 40
Cemectp 3
Paspgen 4. MaraurHoe moiie 12 0 8 0 17
Tema 4.1. MaruuTocTaTika B BaKyyMe U BEILIECTBE
Tema 4.2. MarHuToguHaAMHAKA
Tema 4.3. DnexTpoMarHuTHast HHAYKIHS
Tema 4.4. YpaBHenust Maxcenia
Pasgen 5. Ontuka 6 0 9 0 14
Tema 5.1. BonHoBas onTuka
Tema 5.2. KBanrtoBas onruka
Pasnen 6. KBaHToBasi MeXaHuKa U siiepHast pU3UKa 14 0 0 0 22
Tema 6.1. Bonnsl ne-bpoiins. Ypasuenue lllpenunrepa
Tema 6.2. AToM BoZOpOZia B KBAHTOBOI MEXaHUKE
Tema 6.3. KBaHTOBBIE CTATHCTHKU. DNEKTPOHBI B KPUCTAIIAX
Tema 6.4. OcHOBBI HU3UKK ATOMHOTO S7ipa. DNEMEHTAPHBIC YaCTUIIbI
Pazmen 7. HWepapxust crpykryp Martepuu. Oomrouust Bceenennoil. Ilonstne o mpoGruemax 2 0 0 0 4
COBPEMEHHOW (PU3UKHU 1 acTPODYH3NKH
Tema 7.1. Hepapxus crpykryp Marepuu. OBomouust Bcenennoit. Ilonstue o mnpobnemax
COBPEMEHHOW (PU3UKU 1 acTPODH3NKH
Htoro B cemectpe: 34 0 17 0 57



Jlexknumn, CPC
Paznennbl, TeMbl JHCHUTLIHAHBI (C3), KP
qac. yac. yac.
qac. qac.
Hroro: 68 17 34 0 97

IIpakTuyeckas MOATOTOBKA 3aKIIOYAECTCSl B HEMOCPEACTBEHHOM BBIIOJHEHHH OOYYalOIIUMMUCS ONPENETIECHHBIX TPYIOBBIX (DyHKIMH,

CBSI3aHHBIX ¢ OyayIel npodecCHOHaNbHOH AeSTeNbHOCTHIO.

4.2. ConepxaHue pa3ieioB U TEM JCKIIHOHHBIX 3aHATHIA.

ConeprkaHue pa3IesoB U TeM JCKIIMOHHBIX 3aHATHI PUBEICHO B TaOIUIE 4.

Tabmuna 4 — ConepikaHue pa3aesioB U TeM JSKIIMOHHOTO UK

Homep

pa3aeja

1

Ha3BaHmue u cogepskaHue pa3/ie/ioB M TeM JEKIHOHHBIX 3aHATHH

dunsrdeckre OCHOBBI KITACCHIECKON 1 PENITUBHCTCKON MEXaHUKH
Tema 1.1. MexaHu4eckas paboTa ¥ SHEPrus
Mexanndeckast pabora 1 MomHOCTh. Kunerndeckast sneprus. [lons cun. KoHcepBaTHBHBIE W AHCCHIIATUBHBIC CHIIBL YCIIOBHE
TIOTEHIMANBHOCTH TIONS CHJI. 3aMKHYTHIe M HE3aMKHYThle CHCTeMBI. [loTeHImanbHas SHeprus cuctembl. CBA3p MeXIy
TIOTEHIANBHON SHEpPruell M II0JIeM KOHCEPBATUBHBIX CHJI. 3aKOH COXPAaHEHMs MeXaHWdecKod sHeprud. CHCTEMbl €AUHUII.
Kunernueckas 3Heprys Bpallaomerocst TBEpAoro Tena
Tema 1.2. Kone6auns 1 BOJIHEI
lapMoHMYeCKHIT M aHTapMOHMYECKUH OCHHIIIATOp (MaTeMaTHYeCKHH MasTHHK, (U3MYECKHH MasTHHUK, KOJIEOaHWS MOJ
neiicTBueM ympyroi cuibl). CiioxkeHne koieOaHWid. DU3HMYECKUI CMBICT CIIEKTPajbHOTO pasiokeHus. duddepeHunansHoe
ypaBHeHHe konebanmid. CBOOOHBIE, 3aTyXaommue KoineOanns. BerHyxaeHnbsre konedanus. Pesonanc. Kunemarnka BOJTHOBBIX
nporieccoB (IUIOCKHe M cdepudeckne BONHBI). BomnoBoe ypaBHeHwe. IIpumHIum cyneprosunun. DHeprust BONHBL [loTox
sHeprud. VlHTeHCHMBHOCTD BOJHBL Crosiyast BoHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOIl BONHBL. D dekr Jomnepa mis
3BYKOBBIX BOJTH.
Tema 1.3. ®usnueckue 0CHOBBI eI TUBUCTCKOI MexaHuku. DnemeHTsl CTO
Mpuanun otHocuTensHOCcTH [amuies, mpeoOpasoBanust [ammmest. IlocTymaTel cHelUANbHONH TEOPUH OTHOCHTENBHOCTH.
IpeoGpa3zosannst Jlopenna u crnencTBust n3 HUX. OCHOBBI PEISITUBUCTCKOM MeXaHMKH. MHTepBan, ero WHBapHAaHTHOCTb.
PenstuBucrckuii mMmynsc. OCHOBHOE ypaBHEHHE PEIISITUBUCTCKON JUHAMHMKH. KuHeTHdeckas SHEprust peNsTUBHCTCKON
yacTunsl. CBs3b Macchl M SHeprud. CBs3p MeXmy SHeprued M umMmIyibcoM dacTuibl. OCHOBHBIE HpaeH oOmieil Teopun

OTHOCHUTCIIPHOCTH

OCHOBBI KJTACCHYECKON MOJIEKYISIPHOMN CTAaTUCTHYECKOH (DM3UKU U TEPMOIMHAMUKHI
Tema 2.1. OCHOBBI KITACCHYECKON CTaTUCTHYECKOH MONEKYIPHOH HH3HKN
VneansHblii Ta3 (ypaBHEHHE COCTOSHUS, BHYTPCHHSS S9HEPIHs, TEITIOCMKOCTH, YpaBHEHHE aquadaThl, paboTa Mpu pa3iIndHbIX
nporieccax,). Pactpenenenns Makcemta. CKOpOCTH TEIUIOBOTO JIBIKEHHUS MoIeKyl. CpeHsst KHHETHIeCKast SHEPTUsl MOJIEKYII.
OCHOBHOE ypaBHEHME KHHETHYECKONM TEOpHMM uAealnbHBIX ra3oB. Pacrpenenenue bonbivana. SBnenus nepeHoca,
KHUHETHYCCKHUC ABJICHUS.
Tema 2.2. OCHOBBI TEPMOIUHAMUKHI
TepmonnHamMudeckue cocTosHus M mporecchl. [loratne GyHKIMH cocTosHUA. BHyTpeHHSs >Heprus. KoandecTBO TEIUTOTHL
Pa6ota Tena npu n3mMeHeHnu ero oobema. [lepBoe Haganmo TepMoguHaMUKH. TeMmeparypa n BHYTPEHHSS SHEPTHS Kak (yHKIUST
cocrostHAA. TemmoemkocTb. ODHTponusa. Bropoe m Tperse Hauama TepmommHamukd. Teopemsl KapHo. 3akoH Bo3pacTaHus

sHTponuu. [Topsnok u 6ecniopsnok B mpupone. TepmopnHamudeckue GyHKIu. Pa3oBble paBHOBECHS U IPEBPAILCHUS.



Homep
pa3gena

3

Ha3Banue n colepkaHu€e pa3ieioB U TEM JIEKIHIHOHHBIX 3aHATHI

DneKTpuYecTBO
Tema 3.1. DnexTpocTaTKa B BaKyyMe H BELIECTBE
OnexTpocTaTHKa B BaKyyMe. 3aKOH COXpaHEHMs JJeKTpudeckoro 3apspa. 3akoH Kymona. Cuctems! emunun. Ilpuniumn
cyneprno3uruu. CUCTEMBI 3apsKEHHBIX 4acTUll. DIEKTpUYecKuil aumnons. Paborta cun anexrpocrarnueckoro mnois. Teopema o
LUPKY/ISLUM BEKTOpa HANpsHXKEHHOCTH. I[lOTEHIMalbHOCTh 3IEKTPOCTAaTHYECKOro Moid. HanpsikeHHOCTh M HOTEHHHUAl
3NIEKTPOCTATUYECKOr0 MOJNs. CBA3b MEXAy HUMH. Teopema l'aycca i aleKTpocTaTHUeckoro mois B Bakyyme. [IpumeHenue
TeopeMbl ['aycca k pacdeTy moned. DIEKTpPOCTaTHKAa B BeIIECTBE. TUMBI IUIEKTPUKOB. [lomdpusanus AUAIEKTPUKOB.
CBoOOnHbIE U CBS3aHHBIE 3apsfbl. JlUdneKTpuyeckass BOCIPUUMYUBOCTD. JIMAIEKTpUUecKas MPOHHLIAEMOCTh. DIEKTPHUYECKOe
cmemenre (uHpyknus). Teopema [aycca Ams »IEKTpUUECKOrO MOJS B JMAIEKTPUKE. YCIOBHS Ha TpaHMIE pasfena JByX
qonekTpukoB. Ilome BHYTpU NpoBOJHMKA M Yy e€ro moBepxHocTH. OOmas 3ajada 3/MEKTPOCTATHKU. OJIEKTPOEMKOCTh
npoBoaHuKa. KoHIeHcaTOpbl. DHEpPrus CHCTEMBI IEKTPUYECKUX 3apsiioB. DHEPrus 3apsDKEHHOTO NpoBogHMKA. OObeMHas
IUIOTHOCTh SHEPIHHU IEKTPUIECKOTO MOJISL.
Tema 3.2. 3aK0HBI IOCTOSIHHOTO TOKA
YCnoBUs CyIIECTBOBAaHMS IEKTPUUECKOTO TOKA. YpaBHEHHE HEIPEPBIBHOCTU. DJIEKTPOABIKYIIAs cuia. HenmoreHuuambHOCTH
noJist CTOpOHHUX cuil. 3akoHel Oma u Jxoyns-JIeHna B uaTerpansHoil u nuddepenmansHoil popmax. Pacyer pa3BeTBIEHHBIX

3JIEKTPUYECKUX IeTIeH

MarsauTHoe rose
Tema 4.1. MaruurocraTuka B BAKyyMe U BeLECTBE
MarnutHoOe 1ojie CTalMOHAPHBIX TOKOB. MarHuToctaruka B BemecTBe. HamarunueHHocTh. Monekyinsipable TOkM. MarHutHas
BOCIIPUMMYUBOCTb. MarHutHas NpPOHHUIAEMOCTb. HanpspkeHHOCTh MarHUTHOro mnoss. JluaMarHeTwkd, IapaMarHeTHKH,
(deppomarneTuku. TeopeMa 0 HUPKYISLUN BEKTOpA HAMPSHKEHHOCTH MArHUTHOTO MOJs (MHTErpaiibHas u audpepeHInanbHas
(hopmbl). YcII0BHSI Ha TpaHUIIE IBYX MarHETHKOB
Tema 4.2. MarautonHaMuKa
JIBI>KeHUe 3apsHKEHHBIX YacTUI] B MarHUTHOM roiie. Cuita Amrepa
Tema 4.3. DnekTpoMarHuTHasE MHILYKIUS
3akon ®Papanes. IlpaBwio Jlenua. Camounaykums. WuayktuBHOCTh. B3ammuas unaykuus. B3auMHas WHIYKTUBHOCTB.
OO0beMHast IVIOTHOCTh SHEPTMU MArHUTHOTO MOJIS
Tema 4.4. YpaBuenus Makcseiuia
Buxpeoe anexrpudeckoe none. Tox cmemenus. Cucrema ypaBHeHud MakcBeiula. MarepuaibHble ypaBHeHUs. BomHoBoe

ypaBHeHue. CBOICTBA 37€KTPOMArHUTHBIX BOJIH

Onruka

Tema 5.1. BonHoBas onrtuka

Orpakenue u npenomieHne cBera. Onrudeckoe m3obpaxkenne. Ipuanun depma. Mutepdepenuns ceera. KorepeHTHOCTs H
MOHOXpoMaTtinyHoCTh. Judpakius cera. [Ipuaimn [roiirenca-Ppenens. Meton 308 Ppenens. Judpaknus OpayHrodpepa Ha
ey ¥ qudpakauoHHoi pemerke. [onorpaduu. EcrecTBeHHBII B MONApU30BaHHbIH cBeT. 3akoH Mantoca. [Tonspu3zanus ceera
TIPH OTpPa)XKeHHW W TIpenomieHnu. 3akoH bprocrepa. [lBoiiHoe mydenpenomienne. HopmanbHas M aHOMalbHas JHCIICPCHSL.
dazoBast u rpynnosas ckopoctu. @opmyna Panest. Dnementsl Oypbe - ONTHKH

Tema 5.2. KBanToBas onTHka

TennoBoe u3myuenue Ten. 3akoH Kupxroda. 3akoHsl H3TydeHHs: abCONIOTHO YepHOro Tena. KBaHToBas rumoresa u (opmyna
IInanka. KeanrtoBas ontuka. ®ortospdekr, onbiTel CroneroBa. Potonsl. [laBnenue cBera. KopmycKymspHO-BOIHOBO Jyann3m

s ceeta. Dpdekr Komnrona



Homep
pa3aena

6

Ha3Banue n colepkaHue pa3ieioB U TEM JIEKIHHOHHBIX 3aHATHI

KBanToBas MexaHUKa U sepHas Gu3HKa
Tema 6.1. Bonnsl ne-bpoiins. Ypasuenue lllpenunrepa
KopmyckynsapHo-BonHOBOH ayanu3M MukpouacTull. I'mmotes3a ne-bpoiina. ®a3oBas u rpymnmosas cKopocTH BOmH ae-bpoitns.
CrarucTUdeckoe UCTONKOBaHUE BOMH Je bpoiina. [Ipunnun HeonpenenenHocTu I'elizen6epra. BonHoBast GyHKIUS, €€ OCHOBHBIE
cBoiictBa. Omneparopsl (u3nueckux BeIWduH. BpemeHHoe U cranuoHapHOe ypaBHeHue lllpenuHrepa, KBaHTOBBIC COCTOSHHS.
KBanToBble ypaBHEeHus aBwxkeHus. CBoOoxHas dactuna. Yactuua B OSCKOHEUHOW MOTEHHMANbHOW sMe. KBaHTOBBINH
ocumuiatop. Hynesast sHeprus, HyneBble koneOanus. IIpoxoskaeHue uyacTHIBI uepe3 MOTCHIHMANbHBIN Oapbep. TyHHEIbHBIN
b dext
Tema 6.2. AToM BOIOpO/Ia B KBAHTOBOI MEXaHUKE
Teopust bopa. Onbitel @panka u ['epra. Atom Bomoposa B KBaHTOBOI MexaHuke. KBanrtoBeie umcna. [lpunuun [laymu.
OObsicHeHHe TIeproIUUecKoil cucteMsl dneMeHToB /. V. MenaeneeBa. DHepreTH4ecKuil CrieKTp aToMoB U MoJekyin. [Ipupona
XUMHYECKOH CBA3U. MHAynupoBaHHBIE U CIOHTaHHBIC mepexonsl. Koadgdunuents: DitHmreliHa. CBOHCTBA MHIYIUPOBAHHOTO
n3nydeHus. VIHBepcHas 3acelieHHOCTh ypOoBHel. Ycunenue usnydenus. [Ipunumn paGotsl nasepa. Tumbl naszepoB. CBoiicTBa
JIA3€pHOTO U3ITy4YEHUs.
Tema 6.3. KBaHTOBBIE CTATHCTUKU. DIIEKTPOHBI B KPUCTAILIAX
Knaccugeckast craructiuka MakcBemna-bonbimana. KsanTtoBsle cratuctuku ®@epmu-/lupaka u bose-DitHimrelina. CpaBHeHHe
pasnu4HBIX CcTaTUCTUK. Pactpenenenne ®epmu-/lupaka A 3MEKTPOHHOTO rasa. DNEKTPOHBI B KpUcTawiax. DHeprus depmu,
BBIPOXK/ICHHBII U HEBBIPOXKICHHBIN 3IIEKTPOHHBIN ra3. DIEeKTPOHHAS TEII0EMKOCTh. TelI0eMKOCTh KPUCTAIUINYECKON PEIIETKH.
Knaccuueckas teopust, Teopust DiiHiureitHa u Jlebas. @oHoHbl. OCHOBBI 30HHOH TEOpHH TBEpIOTO Tena. [loronieHue ceera.
Tema 6.4. OCHOBBI (HM3UKH aTOMHOTO sIpa. DJIEMEHTapHBIC YaCTUIIBI
Crpoenne atoMHbIX snep. Hyknonsl. JlegexT Maccsl U 3HEprus cBs3M sAApa. PagnoakTuBHOCTE. DieMeHTapHbIE YacTHIBL. VX

KiI1accu(UKaIMs U B3aUMHas IIpeBpamaeMocTs. YeTsIpe THIa HyHIaMEHTaIbHBIX B3auMoAeHcTBIH. KBapku

HWepapxust cTpykTyp Marepun. DBomroius Beenennoit. ITonstie o npodnemMax coBpeMeHHON GU3MKU 1 acTpOH3NKH
Tema 7.1. Uepapxust cTpykTyp MaTepuu. DBomrolus Beenennoit. [Tonsitie o mpobnemax coBpeMeHHON QU3MKH U acTPOGHU3NKH
Hepapxus crpykryp Marepuu. Kocmonmoruueckue ypaBHeHHsA. Opomrouus Bcenennoil. PenukroBoe usimyuenue. Ilonstue o6

OCHOBHBIX ITpo0OieMax coBpeMeHHOM ¢u3nku u actpodusuku. duznyeckas KapTHHA MUpa Kak Guiiocodckas KaTeropus

4.3. Ilpaktrueckue (CEeMUHAPCKHE) 3aHSATHS

Tewmsr TIPAKTHYICCKUX 3aHATHN U UX TPYAOCMKOCTDH ITPUBCACHLI B TaGJ'IHL[C 5.

Tabmuna 5 — [IpakTHdyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 Hux
Dopmbl . Ne
Ne . TpynoeMKocTh, NpaKTHYeCKOM
TeMbl NPaKTHYECKUX 3aHATHI NPaKTHYECKHUX pasnena
n/n . yac. MOATOTOBKH,
3aHATHI JUCHMITMHbI
yac.
Cemectp 2
1  Kunemaruka v TUHaAMHKa MaT€pHabHOW TOYKU IOCTYIATEIhb- Pemenne 3 0 1
HOTO U BPalIATENbHOIO IBHKEHUS CUTYaLlMOHHBIX
3a1a4
2 3aKkoHBI COXpaHEHHsS B MexaHHKe. /[MHaMHKa BpPaIaTeIbHOIO Pemenne 2 0 1
JIBYDKEHHS CUTYaLlMOHHBIX
3amau
3 MexaHndyeckue KoneOaHUs U BOTHBI Pemenue 2 0 1
CUTYaLlMOHHBIX
3a1a4
4 OCHOBBI PENATUBUCTCKON MEXaHUKH Pemenne 1 0 1
CUTYaLlMOHHBIX
3a1a4
5 MonekynsapHO-KMHETHYECKAs TEOpHSL. Omnpenenexue Pemenne 2 0 2
rapaMeTpOB COCTOSHUS UACAIBHOTO rasa. CUTYallMOHHBIX
3amau



DopMbI
TemMbl NPAKTUYCCKHUX 3aHATHIA NPaKTHYECKUX
3aHATHI
MorekyasipHO-KMHETHUYECKAs TEOpHSL. Onpenenenue Pemenne
napaMeTpbl  COCTOAHHUA HMACAJIBHOTO rasa. an/IMCHCHI/Ie CUTYallTMOHHBIX
3aKOHOB TCPMOAMHAMUKU JIA PEIICHUSA IMPAKTUYCCKUX 3a1a4 3a1a4
OCHOBHbIE MOHATUS IEKTPOCTATUKU. PacdeT aneKTpudecKux Pemenne
nojaed  pacopeneneHHoro  3apsga. Teopema  I'aycca.  cUTyallMOHHBIX
Kongnencaropst 3amau
3aKkoHbl  IIOCTOSIHHOTO  JJIEKTPUYECKOro Toka. Pacuer Pemenue
EKTPUYECKUX Lienei CHUTYallUOHHBIX
3aga4
Cemectp 3
Bcero

4.4. JlabopaTopHbIe 3aHSATH

TeMsbl 1aGOPaTOPHBIX 3aHATHH U UX TPYTOEMKOCTh IPUBEICHBI B Ta0OIHIIE 6.

Tabnuna 6 — JlabopaTopHbIe 3aHATHS U HX TPYIOEMKOCTh

Ne

n/n

10
11
12
13
14
15
16

HaumenoBanue 1a6opaTopHbIX padoT

Cemectp 2

MarematriuecKuit 1 000pOTHBIN MasSTHUK.

Mastuuk OGepOexka.

[IpoBepka 3aKOHOB COXPAHEHUSI UMITYIIbCA H DHEPTUH.
OmnpeneneHne mokasarens aanabdarsl U BO3IyXa

Onpenenenne kKo UIUeHTa BI3KOCTH Taza.

OnpeueneHI/Ie DJIEKTPOEMKOCTH KOHJACHCATOpa € IIOMOLIBIO 0aJTTICTHYECKOTO

raJibBaHOMETpa

W3ydeHne pe3oHaHCa B AMEKTPUIECKOM KOJIeOATEebHOM KOHTYpE.

OmnpezeneHue yAenpHOTO 3apsa dIeKTPOHa

Cemectp 3

OmnpeneneHre TOPU30HTAIBHON COCTaBISAIONICH HAMPSXKEHHOCTH MAarHUTHOTO

mons 3eMiM, OJIEKTpUYecKoil mocTosHHOM cucteMsl CU u  cxopocTn

OJICKTPOMArHUTHBIX BOJIH B BaKyyMe€.

Hpoueccm YCTAHOBJICHUS TOKA IIPU 3apsIAKE U pa3psIKEe KOHJACHCATopa.

HccnenoBanne MarHUTHOTO TIONS CONEHOU A
HccnenoBanue B3aMMHON HHAYKIMH

Burnipuzma ®@penens.Konbua Heiotona

OmnbiTel CToJIETOBA 10 M3yUeHHIO (oTOIPPEeKTa
HccnenoBanue sHepruu  OeTTa-U3ITydCHUS

Buemnuit hotoaddpext. Dddexr Xomna

Bcero

TpyroeMKoCcTb, NPaKTH4YECKOM

qac.

17

TpynoeMKocTb, NPAKTHYECKOM

yac.

34

W3 Hux

MOATOTOBKH,

qac.

0

W3 Hux

NMOAT0OTOBKH,

yac.

Ne
pasnena

JMCIHUILIHHBI

Ne
paszena

JMCIHUTILTHHBI

IO NN



4.5. KypcoBoe IpOeKTHPOBaHKe/BBIIOIHEHUE KYPCOBOH paboThI

YueOHBIM ILIAHOM HE IPEeyCMOTPEHO.

4.6. CamocTosiTennbHAs paboTa 00y JaIOIIIXCS

Buzbr caMocTosITeNNBHOM pabOTHI U €e TPYAOEMKOCTh IPUBECHBI B TabmuIe 7.

Tabnuua 7 — Busl caMOCTOSATENBHOM PabOTHI M €€ TPYI0EMKOCTh

Buja camocTosiTesibHOI padoThl Beero, Cemecrp 2, Cemecrp 3,
yac. yac. yac.

H3zydenue Teopetnueckoro Marepuaia gucuumiussl (TO) 30 10 20
KypcoBoe npoekruposanue (KIT, KP) 0 0 0
Pacuerno-rpaduueckue 3aganus (PI'3) 0 0 0
Brmonuenue pedepara (P) 0 0 0
IToaroroBka k TekyiieMy KoHTpoJro ycreBaemoctu (TKY) 23 10 13
Jomaminee 3ananue (/13) 20 10 10
KontponbHbie paboTsl 3a0unnkoB (KP3) 0 0 0
[ToaroroBka k mpomexyTouHOH arrectanuu (I1A) 24 10 14

Bcero 97 40 57
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5. HepequL y‘leﬁHO-METOZII/l‘leCKOFO o0ecreyeHus AJsl CAMOCTOATENbHOM paﬁoTbl oﬁyqammnxca mo

JAMCUUIIMHE (MOYJIIO)

YueOHO-MeTOoANYECKHIE MaTepUabl JJIs CaMOCTOSATENbHOH paboThl 00yJaroIxcs yKa3aHsl B ILI. 7-11.

6. IlepeveHb MeYATHBIX U JIEKTPOHHBIX YUeOHbIX H3IAHUIH

[epedeHp ne4aTHBIX M IEKTPOHHBIX YUeOHBIX M3AaHUHN IIPUBECH B TaOIHIE 8.

Tabnuma 8 — IlepeueHb MeuaTHbIX U IEKTPOHHBIX yYeOHBIX U3aHU

Hndp/
URL aapec

https://znanium.com/catalog/product/1084382

https://znanium.com/catalog/product/926478

https://znanium.com/catalog/product/1002478

https://znanium.com/catalog/product/926478

https://znanium.com/catalog/product/1679516

https://znanium.com/catalog/product/1086249

Bubauorpaduueckas ccblika

Kysneuo, C. W. ®usuka. Mexanuka. MexaHu4yeckue KojeOaHusi W
BOJHBL. MonekynsapHas ¢puszuka. Tepmonunamuka : yaedHoe nmocodue / C.
W. Ky3uenoB. — 4-e u3a., ucnp. u non. — Mocksa : By3oBckuii yueOHHK
: UH®PA-M, 2020. — 248 c. - ISBN 978-5-9558-0317-3. - Tekcr :
anekTponubid. - URL: https://znanium.com/catalog/product/1084382. —

Pexxum noctyna: no noimnucke.

Kpamapos, C. O. ®uzuka.Teopust u npakruka: YdyeOHoe nocodue / ITox
pex. npo¢. C.O. Kpamapoga. - 2-e u3z., nomn. u nepepad. - M.: U1 PUOP,
HUILL UHOPA-M, 2018. - 380 c.: - (Briciee obpazoBanue). - ISBN 978-

5-369-01522-3. - TekcT : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/926478. — Pexum poctyma: o
HOJIIIUCKE.

Kysneunos, C. U. ®uzuka. BonnoBast onruka. KanroBas mnpupoxa
W3ITy4YeHUsL. DIIEMEHTHI aTOMHOM U siiepHOi pusnky : yueGHoe mocobue /
C. U. Ky3renos, A. M. Jluxep. — 3-¢ u3a., nepepab. u gorn. — Mocksa :
Bysosckuit yueonuk : UHOPA-M, 2019. — 212 c. - ISBN 978-5-9558-
0350-0. - Tekcr : 9JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1002478. — Pexum nocryma: o

TIOAIIHUCKE.

Kpamapos, C. O. ®usuka.Teopus u npaxtuka: Ydue6Hoe nocodue / Iox
pen. mpo¢. C.O. Kpamaposa. - 2-e u3n., nom. u nepepad. - M.: U1 PUOP,
HUILL UHOPA-M, 2018. - 380 c.: - (Bricuiee oOpazoBanue). - ISBN 978-

5-369-01522-3. - Texkcr : 3NIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/926478. — Pexum poctyma: 1o
TOJIIHUCKE.

ITasnos, C. B. O6was ¢usuka: cbopHuk 3a1a4 : yuedHoe nocodue / C.B.
ITaBnos, JI.A. CxunerpoBa ; mox pen. C.B. IlaBmoBa. — Mocksa :
NH®PA-M, 2021. — 319 c. — (Bsicuiee oOpa3oBanue: bakanaspuar). —
DOI 10.12737/textbook_5ad4b0fd3ee963.26468696. - ISBN 978-5-16-

013262-4. - Texct : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1679516. — Pexum pgoctyma: mo
HOJIHCKE.

AmnnpeeBa, H. A. ®usuxka : cOOpHUK 3a/1a4 : mpakTHieckoe mocodue / H.
A. Anppeesa, E. B. Kopuaruna. - Boponex : BopoHexckuif HHCTUTYT
®CUH Poccun, 2019. - 188 c. - Tekcr : snexkrpoHHbid. - URL:
https://znanium.com/catalog/product/1086249. — Pexum nocryma: o

TIOAIIHUCKE.
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7. Ilepeuensb JIEKTPOHHBIX 00pa30BaTEIbHBIX PeCypcoB HH(POPMAIIMOHHO-TETeKOMMYHUKALHOHHOI ceTH
"UnTepHet"

€PCUYCHb 3JICKTPOHHBIX O0OPA30BATCIIBHBIX PECYPCOB HH(OPMAIIMOHHO-TCICKOMM HHKaHHOHHOﬁ CETH HTCPHET , HCOOXOAUMBIX
1 6 y " ", Heol

JUISL OCBOCHHSI IMCLIMIUIMHBI IPUBECH B TabmuLe 9.

Tabnuna 9 — [epeueHb AMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB HHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTn "MHTepHeT"

URL anpec HaumeHnoBaHue
http://window.edu.ru/ Becrunatnas anekrpoHHas Ondnuoreka onaiH "ExnHoe okHO K 00pa3oBaTeabHBIM pecypcam”
https://www.intuit.ru/ Hanumonansasiiit OTkpbITelil YHUBepcuTeT "UHTYUT"
https://elibrary.ru/ e¢LIBRARY.RU - HayuHas anexkTpoHHas OHOIHOTEKA
http://lib.guap.ru/ bubnuoreka I'VAIT
https://znanium.com/ OneKkTpoHHO-0UONIKOTeYHAsl cUcTeMa Znanium
https://e.lanbook.com/ ObC Jlanp
https://www.book.ru/ BOOK.RU - coBpemeHHast 31IeKTpOHHas ONOIHOTEKa IS By30B M CCY30B OT IIPaBooOIIaaTess
https://urait.ru/ Oo6pasoBarenbHas miarpopma FOpaiT

http://www.iprbookshop.ru/ DnexkTpoHHO-0ubnnoreunas cucrema IPR BOOKS

8. Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOT U

8.1. IlepeyeHb mporpaMMHOTr0o 00eCIICUEHN ], HCIIOIb3YEMOr0 P OCYLIECTBICHUH 00pa30BaTeIbHOTO Npoliecca N0 JUCIHUILINHE.

[epedeHb UCIONB3yeMOro NpOrpaMMHOTO oOecreueHus mpeacTanieH B Tadnuue 10.

Tabmuna 10 — [TepeueHs mporpaMMHOTO 00eCTICUeHUS

Ne

n/m

HaumeHoBaHue

1  «®uskon» - BupryanpHbIil KOMIUIEKC Ta00paTOPHBIX paboT B 2 HacTIxX

8.2. TlepeueHb HHPOPMAHMOHHO-CIPABOYHBIX CHUCTEM, HCIONB3YEMBIX MPH OCYIIECTBICHHH O00pa30BaTENbHOrO Mpolecca Io
JIUACLUILIAHE

IMepeuenb UCHONB3yeMbIX HH(POPMAIIOHHO-CIIPABOYHBIX CHCTEM IPEACTaBieH B Tadmuie 11.

Tabnuna 11 — [lepeyeHs HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne

n/m

HaumenoBanue

V4eOHBIM IIIIaHOM HE IIPEXyCMOTPEHO

9. Marepua/ibHO-TeXHUYECKas 0a3a

CocraB MaTepI/IaJ'[I)HO-TeXHI/I‘{ECKOf/i 633}:1, HeO6XOHPIMOﬁ U1 OCYIICCTBJICHUA 06pa30BaTeJ'II)HOFO nponecca mno AUCHHUIIIIMHE,

npezcraniieH B Tabnune 12.

Tabmuna 12 — CocraB MaTepuaibHO-TEXHUYECKON 0a3bl
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N HauMeHoBaHHe cOCTaBHOM YacTH Homep ayauropun

n/n MaTepuaJbHO-TeXHUYecKol 6a3bl (npu HeobxoaMMOCTH)
1 Donp ayantopuii MO I'VAII nuis mpoBeaeHNs TEKIMOHHBIX U IPAKTHYECKUX (CEMHHAPCKUX) 3aHATUI
2 JlaGoparopust GU3HKU U IEKTPOTEXHUKH 205
3 JlaGoparopusi MpUKJIAJTHOI MaTeMaTHKH 1 MHYOPMAMOHHBIX TEXHOIOTHIA 206

10. OueHOYHBIE CPEACTBA IJIA MPOBEAEHHS MPOMEKYTOUHOI aTTeCTAIlUN

10.1. CocTaB OLIEHOYHBIX CPpEACTBJIA TIPOBEACHUS HpOMe)KyTO‘{HOfI arrécrauu 06yqa101111/1xca 10 JUCHUIUIMHE NPUBEIACH B

Taduune 13.

Tabnuma 13 — CoctaB OLICHOYHBIX CPEICTB [UIS IPOBEACHHS IIPOMEKYTOUHOH aTTecTaluu

Buj npome:kyTo4HOIi aTTecTanuu IlepeyeHb OLICHOYHBIX CPEACTB
JubdepeHrpoBaHHEIN 3a4€T - CIIucoK BOIIPOCOB
- 3amaun
- Tectsl
OK3aMeH - CIIuCOK BOITPOCOB K 3K3aMEHY
- 3amaun
- Tectsl

- DK3aMeHaIlHOHHBIC OuIIeTHI

10.2. B kayecTBe KPHUTEPHUEB OLIEHKU YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHs) KOMIIETEHIMH OOyJalONIMMHUCS MpPUMEHSeTCS 5-
OannbHas IIKajda OLECHKUM C(OPMUPOBAHHOCTH KOMIICTEHLUM, KOTOpas mHpuBeleHa B Tabmune 14. B TeueHue cemecTpa MOXeET
ucnonb3oBarbest 100-0amipHas mKaga MOLYIbHO-PEHTHHIOBOM CHCTEMBl YHUBEPCHUTETA, IIPAaBUIIA UCIOIb30BAHUS KOTOPOH, yCTAHOBIEHBI

COOTBETCTBYIOIIUM JIOKaIbHBIM HOpMaTUBHBIM akToM I'VAIL

Tabmuma 14 — Kputepuu oLeHKU ypOBHS C(HOPMHPOBAHHOCTU KOMIIETEHIINI

Onenka KOMIETeHIMH
XapakTepHcTHKA ¢()OPMHPOBAHHBIX KOMIIeTeHIMIi
5-0a/IbHas 1IKAJIa

"oTn4yHO" - oOyuaromuiics yOOKO U BCECTOPOHHE YCBOWII IIPOrPaMMHBII Marepuair;

"3a4TeHo" - YBEPEHHO, JIOTHYHO, ITOCIIEIOBATEILHO M TPAMOTHO €T0 U3JIaraeT;
- ONUpasCh Ha 3HAHWS OCHOBHOH M JIONOJNHMTENBHOW JINTEPaTyphl, TECHO HPHBS3BIBACT YCBOCHHBIS
Hay4HbI€ MOJI0KEHUS C IPAKTUYECKON eATeIbHOCTbIO HAIPaBICHUS;
- yMeno 000CHOBBIBAET U apIyMEHTUPYET BBIABUTAEMbIC UM UJICH;
- JIeNiaeT BHIBOJBI U 00OOIICHNUS;

- cBOOOIHO BIIaJ€eT CUCTEMOH CIEeUaIU3UPOBAHHBIX ITIOHATHH.

"xopomro" - 00yJaromuics TBEpAO YCBOMJI MPOTPAMMHBIN MaTepual, TpaMOTHO M IO CYIIECTBY H3JIaraeT ero,
"3ayTeHo" OMNHUPAsCh HA 3HAHUS OCHOBHOM JINTEPATYPBI;

- He JIOITyCKaeT CYIIeCTBEHHBIX HETOUHOCTEH;

- YBS3bIBA€T YCBOGHHBIC 3HAHMS C IIPAKTHIECKON JeATEILHOCTHIO HAIPaBIICHNS

- apryMEHTHpYET Hay4HbIE ITOIOXKCHIS;

- JIeJIaeT BBIBOIBI U 000OIIEHNS;

- BIIAJICET CUCTEMOM ClieajIu3upOBaHHBIX MTOHSATHH.

"'y I0BIETBOPUTEIHHO" - o0y4aromuiics yCBOWJ TOJILKO OCHOBHOW TPOTpaMMHBIA Marepual, IO CYHIECTBY H3JIaraeT ero,
"3auTeHo" ONHUPAsACh HA 3HAHUS TOJIBKO OCHOBHOMH JIMTEPATypHI;
- JIOITyCKaeT HeCyIeCTBEHHbIEC OINOKN W HETOYHOCTH;
- UCHBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM NPUMCHEHNN 3HAHMI HarpaBJICHUA
- c11abo apryMeHTUpYeT HayqHbIe TIOJIOKEHNS;
- 3aTpynHsieTcs B popMynupOBaHUH BEIBOZOB U 0000LICHHIA;

- YaCTUYHO BIIAJICET CHCTEMOM CTICHHUAJIU3UPOBAHHBIX TTOHSATHH.

13



OuneHka KoMneTeHUHH
XapaKkTepucTHKa ¢(hOPMUPOBAHHBIX KOMIIETEHIU I
5-0a/IbHas 1KaJIAa

"HEeyNOBIETBOPUTENILHO" - 00y4JaroIuiics He yCBOWII 3HAUUTENILHOM 4aCTH MPOrpaMMHOIO Marepuaa;
"He 3auTeHO" - JIOIIyCKAaeT CYIIECTBEHHbIC OIIMOKM M HETOYHOCTH IPU PACCMOTPEHHM INPOoOIeM B KOHKPETHOM
HaIpaBICHUM;

- UCIIBITBIBAET TPYAHOCTHU B IIPAKTUYECKOM IPUMEHEHUH 3HAHUH;
- HE MOXET apryMeHTHPOBATh HAyUHBbIE I1OJIOXKEHHUS;

- He (opMynIupyeT BBIBOAOB U 0000IIEHUI.

10.3. TurmoBsIe KOHTPOJBHEIE 3a/IaHUS MIIM MHBIE MaTepHaIbl.

Bornpocs! (3aaun) 151 9k3aMeHa peICTaBIeHbI B Tabmuie 15.

Tabnuua 15 — Borpock! (3a1a4u) 1ist 9K3aMeHa

Ne Kon
Ilepeuens Bonmpocos (3agau) AJs1 IK3aMeHa

n/n HHIUKATOpa

1 MarauTHOE moje, ero HCTOYHUKH. OmnpenencHHe BEKTOpa MarHUTHOW wuHAyKumuH. [paduueckoe m3obOpaxenume OITK-1.3.1

MarHuTHBIX TOJICH. HpI/IHHI/IH CynepIriosnuuu

2 3akon buo-Casapa-Jlariaca. MarHuTHoe mojie OSCKOHEYHOTo MPsAMOro Toka MarHuTHoe mose kpyroBoro toka. OITK-1.3.1

Buxpesoii xapakTep MarHiTHOTO TOJIS.

3 Cuna Awmmnepa. B3aumozelicTBue mnapamienbHbIX TOKOB. CuioBoe AEWCTBHE €O CTOpPOHbI MarHuTHoro noss Ha OIIK-1.3.1

9JIEMEHT TOKA U Ha paMKy ¢ TOKOM. PaboTa 1o nepeMereHno NpoBOJHIKA U KOHTYpa C TOKOM B MATHUTHOM TIOJIE.
4 MarunutHoe none B Beuiectse. Turbsl MaruetukoB. [Ipupon nua- 1 napamarseruzma OIIK-1.V.1
5 Ipupona peppomarnernsma. [lpumenenne peppoMarHeTHKOB OIIK-1.3.1

6 Teopema O LUPKYIANUMU BEKTOpa MAarHUTHOW HHAYKIMU U €€ NpPUMEHEHUe Ul BblYMclIeHus HanpspkeHHocTn OIIK-1.B.1

MAarHMTHOI'O ITOJIA B COJICHOUIC.

7 JleiicTBrEe MarHUTHOTO IMOJIS HA IBMOKYLMiics 3apsia. Cuna Jlopenna OIIK-1.3.1
8 MarHuTHBIN OTOK, €AWHHIIBI ero nu3Mepenus. CriocoObI BRIUMCICHHUS MArHUTHOTO MoToka. Teopema ["aycca. OIlK-1.3.1
9 3axoH Dapazes. BeiBoz 3aK0HA NIEKTPOMarHUTHOM MHAYKIUY U3 3aKOHA coxpaHeHus sHeprud. [Ipasuio Jlenna OIIK-1.B.1
10  Bropoe ypaBHeHHe MakcBeiuia B MHTErpajbHOU opme — 0000mIeHNEe 3aKOHa MIEKTPOMArHUTHOW HHIYKIUH OIIK-1.3.1

11  Bparienue npoBosieil paMKu B OAHOPOAHOM MarHuTHOM nosie. [lonyuenue nepemennoi cunycounansHoi JJC u  OIIK-1.V.1

TICPEMCHHOTO TOKA.

12 SBnenue caMoMHAYKUUH. HIYKTUBHOCTD. IHIYKTHBHOCTD COJIEHOUA. OIIK-1.V.1
13 Dneprust MarHuTHOTO TOJIs. OOBEeMHAs TJIOTHOCTh YHEPTUH, STUHUIBI €€ U3MEPCHUS OIIK-1.3.1
14 Toxwu cmemenus. [lepBoe ypaBHeHHe MaKcBellla B HHTETPAIBHOM opme. OIIK-1.3.1

15  Cucrema ypaBHeHHi MakcBeiia B MHTETpaIbHOM (opMme U cieacTus u3 Hee. [lonstue 06 anexrpomarautHoit Bomae  OIIK-1.3.1

(OMB) kak cnencreue U3 ypaBHeHuit Makcseiia.

16  Kunemaruueckas Qopmyna rmiockoii rapmoHuueckoi OMB. [lnuna Bosubl. BonnoBoe umcimo. ®pont Bomubl.  OIIK-1.3.1
BonnoBas moBepxHOCTh. OCHOBHBIE CBOHCTBA 3JICKTPOMArHUTHBIX BOJIH: IONEPEYHOCTH, COOTHOIICHHE MEXIY

cocTaBisA0IUMU. CKOPOCTh 3JIEKTPOMarHUTHON BOJIHBI B BaKyyMe U B cpejie. ITokasarens npenomieHus
17  Illxana 3MeKTpOMAarHUTHBIX BosH. CBOIiCTBA M NPUMEHEHHE 3JIEKTPOMATHUTHBIX BOJIH Pa3/INYHbBIX JIHANa30HOB. OIIK-1.V.1

18  OcHOBHBIE TOHATHUS M 3aKOHBl TE€OMETPUYECKOM ONTHKH. 3aKOH HE3aBUCHMMOCTH CBETOBBIX ITyykoB, 3akoHbl OIIK-1.V.1
OTpakKeHHMs U IPEIOMIICHHUS Ha rpaHHIle IByX cpen. Onrtmdeckas mmuHa mytH. [Ipuannn depma. SIBnenue monHoro

BHYTPEHHETO OTPAKE€HUSA U €TI0 UCIIOJIb30BaHUE. CBETOBOJIBI.

19  Bocmpustie cBera 4enoBekoM. OTHOCHTENbHas CIEKTpajbHas cBeToBas d(¢exTuBHOCTh m3nyuenus (pymxums OIIK-1.B.1
BUAHOCTH) U ee rpaduk. COOTHOIICHHE MKy JIIHHOM BOJHBI U IBeTOM. [IoHATHE MOHOXPOMAaTHYECKOTO M3y ICHHS.

CHeKTpaHBHBIﬁ MakKCUMyM YYBCTBUTCJIILHOCTH IJIa3a.
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Ne Kon
IlepeueHs BOMpocoB (3a1a4) Jisl IK3aMeHa
n/n MHIMKATOpa

20 YcioBHSA KOTepeHTHOCTH IEKTPOMArHUTHBIX BONH. OmpesneneHne pesynsrara HHTepdepeHnun Ha ocHoBe Teopembl o OITK-1.3.1
CIIO)KCHUH KoNleOaHUi, BIUSHUE pasHOCTH (a3 MHTepdepupyomux BoaH. ONTHYECcKas IJIMHA IMyTH W ONTHYECKas
pazHoCcTh X0fa. CBA3b pa3sHOCTH (a3 IBYX BOJH M MX ONTHYECKON PA3HOCTH XOAa. YCIOBHS MONYYESHUSI MUHUMYMa U

MaKCHMyMa aMIUTATYAbI BOIHBI Tpu HHTephepenin OMB.

21  IIpuuuHBI HEKOI€PEHTHOCTH BOJIH, UCIyCKAaeMBIX €CTECTBEHHBIMU UCTOYHUKAMU cBeTa. OOmmit npunnun nomydenus OIIK-1.3.1

KOT€pPEHTHBIX BOJIH OT €CTECTBEHHBIX UCTOYHUKOB CBETA.

22 Ompir lOHra. MuTepdepenmus B TOHKMX IUIeHKax M B kimHe. Komema Herorona. I[era ToHkmx mmenok. OIIK-1.V.1

HpO CBCTJICHHUEC OIITUKH.

23  Ilomsatme o pudpaxuum BomH. [lpunmun Iloiirenca-®penens. Merox 30H Openens. IlpsamommueiiHoe OIIK-1.3.1

pacripocTpaHenue cBeta. Judpakius BOJH Ha KPYIJIOM OTBEPCTHH M JUCKe. Bua nudpakiiMOHHON KapTHHBI.

24 Jludpakuys B HapaUleNIbHBIX JIydaX Ha INEJIHM. YCIOBHS BO3HUKHOBeHUS AudpakunoHHbIX MakcumymoB u  OIIK-1.V.1

MUHUMYMOB. Pa3peu1a}01ua;1 CIIOCOOHOCTh ONTUYECKUX HUHCTPYMEHTOB.

25  ndpaxunoHHas pelieTKa, IPHHIMI ee JeHCTBHA. 3aBHCUMOCTh yria Mu(pakuu OT JUIHHBI BONHEL Pasnoxenme OIIK-1.B.1
Oeroro cBera B CIIEKTP C MOMOIIBIO AW(PPAKIMOHHON pemeTKH. Paspemratomas cnocoOHOCTh AN(PAKIMOHHON

PCIICTKH.

26  EcrecTBeHHBI M NOISAPU30BAaHHBEINA cBeT. YacTWdyHO mHoNsApu30BaHHBIA cBeT. CremeHp momspmsanuu. [lmockocts OIIK-1.V.1

nonspu3anuy. 3akoH Manoca.
27  Ilonspuzanus cBeTa IIpu OTpaXKeHUU U NpenomieHuu. 3akoH bprocrepa. [lonspusaropst. OIIK-1.B.1

28  Jlucmepcus 3MeKTPOMAarHUTHBIX BOJH. Jlucriepcns BemiecTBa HOpMaiabHas 1 aHoManbHas. McmonszoBanue qucnepcun  OINTK-1.3.1

B nipr3Max. OObsSCHEHHE JUCIIEPCUH B SIICKTPOHHOU TEOPHUH.

29 Ilommomenue cBera. 3akoH byrepa. Koaddunment nomomenuns. Paccesnue cBera. IIpoxoxnenue csera uepes OIIK-1.3.1
armocdepy. L[set HeOa.

30 DHepreTHyeckas CBETUMOCTh HarpeThiX Tel. McmyckarenbHas M MODIOLIATeNbHas crocoOHocTh Tena. Exununel ux  OIIK-1.3.1

n3Mepenus. AdbcomoTHo yepHoe teno (AUT).

31  DOuepreruueckas ceetumocth AUT. 3akon Credana-bonbimana. Pacnipenenenne sueprun B ciekrpe uznydenust AUT.  OITK-1.3.1
3aKkoH CMelIeHHsT MaKCHMyMa CIIeKTpa H3Iy4eHHs ¢ Temmeparypoil. (3akoH Buna). LiBeToBast Temmeparypa Terna.

ITprMeHeHHe 3aKOHOB TEIIOBOTO U3JIYYECHHUSL.
32 KsanToBas npupoaa usnydeHus. ['unoresa u popmyna [Tnanka. OIIK-1.3.1

33 dorosnekrpudecknii pdexr. OnbITHBIE 3aKOHBI BHeIIHero ¢otodddekra. KpanroBas teopus doroaddekra. OIIK-1.3.1

®dotoHbl. YpaBHeHUE DWHIITEHHA.

34  Dwueprus, umnyibc U Macca (orona. /laenenue cBera. OmbiThl JleGeneBa. KeanrtoBast Teopus masienust ceera. OITK-1.3.1

KopItycKynsipHO-BOITHOBOH yaJli3M H3ITy4CHHS.

35  KopnyckyaspHO-BOJIHOBOH Jayanu3M MuKpodactul. [Iumoreza ne bpoitna. Jnuna Boaubl ae  bpoins.  OIIK-1.3.1
DKCHEepHUMEHTAIbHOE OOHApy)KEHHE BOJIHOBBIX CBOMCTB JJIEKTPOHOB. BonHOBas (yHKUMS M €€ CTaTHCTHUECKUI

CMBIC]. YCIIOBHE HOPMHUPOBKH.

36 CoorHomeHue HeompeneneHHocteil (mpuHuun [eizenOepra). [IpuHIUMI NpUYMHHOCTH B KBaHTOBOM Mexanmke. OIIK-1.V.1

BeposTHOCT Kak 00bEKTHBHAS XapaKTEPUCTHKA PU3NIECKHX CHCTEM.
37  Oo6mee ypaBaenue Lllpeaunrepa. YpaBuenue llpenunrepa 1uis cTallMOHAPHBIX COCTOSTHU. OIIK-1.3.1

38  Omsir Pesepdopna. Anepuas moxens aroma Pesepdopaa. BomopononomoOusie atombl u uoHsbl. [loctynarsr bopa.  OIIK-1.3.1
DHepreTHYeCcKUe YPOBHU IEKTPOHA B aTOMe BOJOPOAA. DHeprus Bo30yKAeHUs U dHeprus uoHuzanuu. OObscHEHUE

CIIEKTPOB M3Iy4eHUs Bogopoaa no bopy.

39  VpaBuenue lllpemunrepa mis aroma Bomopoma. ComH siektpoHa. KBaHToBble umcna M ux ¢m3mdeckuii cmbicn. OIIK-1.3.1

Hpunrnun [Tayan. DnekTpoHHbIE 000I0UKH.

40  Cnexrtp m3nyueHus aroma Bomopona. Cepum nunuit. O6o0uieHHas ¢popmyna banbmepa, ee oObsicHenne Ha ocHoBe  OITK-1.3.1

KBaHTOBOH TEOPHH CTpoeHHs aroma. [IpaBuia orbopa.

41 PacmpeneneHue 31€KTPOHOB IO SHEPreTHYECKUM 30HAM. JleneHue BelecTB Ha MeTajuisl, noimymnposofHuku u  OINIK-1.3.1

JUDJICKTPUKU B COOTBETCTBUU C 3alIOJITHEHUEM DHEPIr€TUYECCKUX 30H DJICKTPOHAMU.
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Ne Konx
IlepeueHs BOpocoB (3a1a4) Jisl IK3aMeHa
n/n MHIMKATOpa

42 3onHas cxema metamuia npu T=0 u T>0. Yposenp epmu. OIIK-1.3.1

43 3onHas cxeMa COOCTBEHHOrO nonynposoguuka npu T=0 u T>0. Yposens ®epmu. 3aBucumocts snexrporposognocty  OINIK-1.3.1

OT TeMIeparypsl. TepMUCTOpBL.

44  Bayrtpennuid ¢Qoroaddexr B momynpoBomHukax. PorompoBoguMocTh, ee npuMeHeHHe. Kpachas rpanmma  OIIK-1.V.1

BHYTpeHHETO poTorddexra.

45  3oHHas cxeMa MOJIYIIPOBOJHUKOB ¢ JOHOPHBIMU IpuMecsamu npu T=0 u T>0. Yposens @epmu. [Tomynposoxauku n- OIIK-1.V.1

Tuna. MIx anekTponpoBoJHOCTb.

46  CrarucTHyeckoe ONHUCAaHME KBAaHTOBOM CHCTEMBbl, pa3IMyMe MEXIy KBaHTOBOMeXaHuueckod u crartuctudeckoil OIIK-1.3.1
BeposTHOCTsIMU. Kiaccuueckas craructuka Makcsenna-bonsimana. KBantossie cratuctuku ®epmu-/upaka u bose-

DWHINTEHHA.

47 KOHTaKkT [IBIPOYHOTO W  OJICKTPOHHOTO  MOJNYNPOBOAHMKOB  (n-p-mepexox). IlomynpoBomnukoBbid  mwon. OIIK-1.V.1

Bonberamnephas xapakrepuctuka. KoaGpuuneHT BImpsamMiIeHus

48  CrHoHTaHHOE U BBIHYXICHHOE HM3IydeHHs. VIHBepcHas HaceleHHOCTh ypoBHeH sHepruu. Ontuueckue kBanToBble OIIK-1.3.1

TeHepaTopsI

49  CocraB aroMHOro sapa. HykoHbI, UX XapakTepucTHKU. MaccoBoe u 3apsiioBoe uncia. Mzotomsl. "edexr macce" 1 OITK-1.3.1

OHEPrus CBA3U g/1pa, €€ 3aBUCUMOCTb OT MaCCOBOI'O YU CJIaA. ﬂnepﬂme CHJIBI 1 UX OCHOBHBIE CBOMCTBA.

50 PanmoakTHBHBIE W3IIydeHHs. 3aKOHOMEpHOCTH anbha- W Oera- pacmamoB. MoHmsupyromme wusmydenus, nx OIIK-1.B.1
MIPOHUKAIOMIAS] CIIOCOOHOCTH, B3aMMOACHCTBHE C BEIIECTBOM W OHOJOTHUECKHMH OOBEKTaMH. DKCIO3UIMOHHEIE,

MTOIVIOIIEHHEIE ¥ SKBUBAJICHTHBIC 0361 M MOIITHOCTH J03BI. METOBI U 3aIIUTa OT paarnOaKTUBHBIX I/ISIIy‘ICHI/Iﬁ

51  SApepusie peakuuu. Peakuust nenenust tsokenbix saep. Kpurtuueckas macca. Boimenenuwe sneprum npu spepHod  OINK-1.3.1

peaxuuu. lennas peakuus genenus saep. KoadodunueHt pasmMHoKeHH HEHTPOHOB.
52 TepmosinepHas peakiyis B3pbIBHOTO THMA. [IoHATHE 00 yNpaBisieMoil TEPMOSIICPHON peaKInm. OIIK-1.3.1

53  Tlonsarue 00 371€MEHTAPHBIX YaCTHIIAX. OIIK-1.3.1

Bompocs! (3anaun) st 3adera / audd. 3auera npeacrapiaeHs! B Tadmuie 16.

Tabmuna 16 — Bonpocs! (3amgaun) s 3adera / qudd. 3auera

Ne Kon
Ilepeuennb Bonpocos (3agay) s 3adera / 1ud. 3auera

n/n HHIUKATOPa

1 VYroBasi CKOPOCTh W YIVIOBOE yCKOpeHWe. VX HampaBieHHWS W eQWHHIbBI n3MepeHus. BzammocBsasp nuaeitnpix m OINK-1.V.1

YIJIOBBIX BEJIMYHUH CKOPOCTHU U YCKOPCHUA.

2 [lepsslii 3axoH HbroToHa - 3akoH uHepuuu. MHepnuanbsHele cucteMsl oTcuéTa. Macca Tena. Matepuanbhas Touka 1 OINIK-1.V.1
CHCTEMBl MaTepUalbHBIX TOYEK M Tel. VMIynbc MaTepHanbHOI TOYKM M CHCTEMbl MaTepUaNIbHBIX TodeK. LleHTp

WUHEPLNU. MomeHT nMIyJibca. Cuta ¥ MOMEHT CHITEIL. EILI/IHI/ILII)I HX U3MEPECHUS.

3 PaGota cunbl, enununbl e€ nzmepenus. KoncepBaruBuble cuibl. CpefHsis U MCHOBEHHAss MOUIHOCTH, exuHuubl ux  OIIK-1.3.1

HU3MEpPEHUA.

4 [NotennmaneHas saeprus OopMynbl MOTCHIMAIBEHOH 3HEPTUH B IOJ€ CHJI TATOTeHMS M ynpyroctu. Kunermueckas OIIK-1.V.1

OHEPrus. @OpMyJ'ILI KHHETHUYECKOM OHEPIur AJIA NOCTYIAaTEJIbHOTO U BPAIIAaTCIIbHOIO ABUKCHUA.

5 IMoteniuansaoe none cui. IloHsTHe o rpaguente ckaiasapHoil GyHkuuu. CBs3b CHiIBl M moTeHiuansHol 3Heprun. OITK-1.B.1

3aMKHyTbIe MEXaHUYECKUE CUCTEMBI, 3aKOH COXPaHCHUS MEXaHH4eCKOH JHEPruu. Beunslii gBurarens NIEPBOIro poaa

6 3aKoH COXpaHEHHs UMITyJbca B 3aMKHYTOM MeXaHHWYeckoil cucreme 7 3akoH coxpaHeHuss MomeHTa mmnyinsca B OIIK-1.B.1

MexaHn4yeckol cucreMe. OCHOBHOM 3aKOH IMHAMMKHU BPAIIATENbHOTO IBUKEHUS.
7 Kunertnueckas sneprus Bpamatouierocs rena. Kunetnueckas sHeprust Tena npy ero KayeHuu. OIIK-1.V.1

8 Ipunnun otHocuTensHocT ['anunes. OmbiT MaiikenscoHa-Mapnu u nmocrynarsl OiHmTeiHa. IIpeoOpasoBanus OIIK-1.Y.1

HopeHua. PenatuBucTckoe u3MeHEHUE AJIUH U TIIPOMEKYTKOB BPEMEHHU. PensTUBUCTCKHIA 3aKOH CIIOKEHUS CKOpOCTeP'I

9 PenstuBucrckas aunamuka. IlosnHast sHeprys, SHEprust MOKOsl U KUHETHYECKUE SHEpIuu B Teopuu otHocutenbHocTu.  OIIK-1.3.1

B3auMocBs3b MEXIy Maccoit U SHepruen.
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Ne Kon
Ilepeuens Bonpocos (3a1a4) aJd 3a4era / 1udd. 3auera
n/n MH/IMKATOpa

10 Ilonarue xonebaHus u BonHbL IIpumepsl koneOanuil. KomeGanus nepuomuueckue u Hemepuogudeckue. OIIK-1.B.1
Il'apmonunueckue xonebanus. Kunemarudeckass GopMysa rapMOHUYECKHX KONeOaHUN. AMIUIUTYAA, 4acTOTa, MEPUOJ
xonebanuii. Enununel usmepenus 3tux BenuuuH. @aza xonebaHuii (monHas U HavanbHas). ExuHuIbl n3MepeHus

(a3bl. BexTopHOE npeacTaBiIeHre FTapMOHUUECKUX KolleOaHui.

11 CkopocTb M yCKOpeHHE IpU TapMOHHUYECKUX KosiebaHusx. MakcuMallbHble 3Ha4eHHsl ckopocTH M yckopenus B OIIK-1.3.1

KoJIeOaTeIbHOM rporuecce. ®azoBEIC CABUTH MEXAY CKOPOCTbIO, YCKOPEHUEM U CMEUIEHUEM.

12 Vopyrue m kBasuynpyrue cwibl. [uddepeHnmansHoe ypaBHEHHE cOOCTBEHHBIX koneOanmil. Ilepumox m wactrora OIIK-1.V.1
coOcTBeHHBIX KoneOaHmil. [lepron coOCTBEHHBIX KoiMeOaHWH NPY)KUHHOTO MAasTHHKA, 3aBHCHMOCTH HEPHOAA OT

Macchl TeJla U K03 QUIMEHTa KECTKOCTH NPy KUHBL.

13 DHeprus rapMOHHUYECKHUX KoJeOaHHI, ee CBA3b C MACCOH Tena, 4acTOTOW M aMmuTynoi kxonebanuil. Coxpanenue OIIK-1.V.1

9HEpruu B KosiedarebHOM Iporecce. YacTora KonebaHui NOTeHIUATBHON U KHHETUUECKO SHEPTUU

14 MuddepeHunanbHoe ypaBHeHHE CBOOOMHBIX (3aTyXarolIMX) KolieOaHWid, 3aBUCHMOCTh UX aMIDIATYABl oT Bpemenu. OIIK-1.3.1
Jlorapudmuueckuii JekpeMeHT KoseGaHui, ero cBs3b ¢ KO3 (QUIUEHTOM 3aTyXaHUs U 4acToToi. YacToTa CBOOOIHEIX

KoJeOaHuit

15  JIuddepenunanbHoe ypaBHEHHE BBIHYXK/ICHHBIX MEXaHUUECKUX KOJIeOaHUM, 3aBUCUMOCTD UX aMIuuTyabl oT yactotsl  OIIK-1.B.1
BBIHY)KIAIoIIel CHiIbl. SIBeHHe pe3oHaHca. JJoOpOTHOCTh KoJieOaTenbHOW CHCTEMBI, €€ CBsI3b C JIOrapu(pMuiecKum
JIEKpeMeHTOM KosieOaHuil. XapakTep PE30HAHCHBIX KPHUBBIX INPH PpasHbIX JOOPOTHOCTAX KoneOaHMil. SIBneHms

pe€30HaHCa B TEXHUYCCKUX CUCTEMAX.

16 CnoxeHue rapMoHuYeckux koneOanuil. [lomstue korepeHTHOCTH. BekTopHOe cnoxeHue korepeHTHeix OIIK-1.3.1
TrapMOHHYECKUX KOJIeOaHUH OIHOTo HalpaBleHHs 3aBUCHMOCTb aMIUIUTYAbl CyMMAapHOrO KoyeOaHUS OT pa3sHOCTH

(a3 cKIIaABIBAIOLIMXCS KOJIEOAHHH.
17  CrnoxeHre IBYX B3aHMHO HEPIICHIUKYISIPHBIX KOTEPEHTHBIX Konebanuii. durypsr Jluccaxy. OIIK-1.V.1

18  Pacmpoctpanenue BoiH B ynpyroii cpexne. IlpomonbHble u momnepeunbie BoiHbl. Juddepenuuansroe ypaBuenue OITK-1.V.1
miockoit BomHbL. @DpoHT BOmHEL KuHemarnueckas ¢opmyna IUIOCKOH M cdeprnueckod TapMOHHYECKHX BOJH.

AmmnTyna u Gasa BOJIHEL

19  OcHOBHblC MOIOXKEHUS MOIEKyIIpHO-KuHeTudeckoil Teopuu MKT. PaBHOBecHble cocTosHMA u mpouecchl. Mx  OIIK-1.3.1
rpapudeckoe uzobpaxenue. IlonsTue wuneanpHoro rasa. OIBITHBIC 3aKOHBI WHJCATBHOTO Trasa. YpaBHEHHUE

Menpneneesa - Knaneiipona.

20 Ilomstue o umcine cremeHed cBoOOmbI MoJeKyl. 3akoH bonblmana o paBHOMepHOM pacmpenenenun sHepruu no  OITK-1.3.1

CTCIICHAM CBO6OHBI MOJIEKYJI. CpCZ[HSISI SHEPIrusa XaoOTUICCKOIo ABMIKECHUSA MOJICKYIL. IlousaTHe 0 BHyTpeHHCﬁ OHEpPruu.

21  Ckopoctu wmonekyn. [loHste o ¢yHkumu pacnpenenenus. 3akoH MakcBemia st pacnpenenenus wmosekyn OIIK-1.V.1

HICaTbHOTO Ta3a Mo CKopocTsiM. HamBeposTHeHas, Cpeanss apupMeTHUecKasl U CpeHssl KBaIpaTHYHAas CKOPOCTH

MOJIEKYIL.

22 Yucno CTOIKHOBEHUM U CpefHss JUIMHA cBOOOIHOTrO npodera Moinekyl. IlonsaTue o Bakyyme. OIIK-1.3.1
23 Cucrema yacTHI B IOJIe BHEITHUX cuil. bapomerpudeckas popmyna. Pacnpenenenue bonpumana. OIIK-1.3.1
24  Mexanndeckas pabora u temiora. PaGora raza nmpu u3smeHeHun ero oobema. P-V nuarpamMmsl. OIIK-1.3.1

25 llepBoe Hayano TepMOAMHAMUKU. TemoeMKocTh (IIOJHAs, MOJIspHAs, YynelbHas). YHuBepcanbHas rasosas OIIK-1.3.1

MOCTOSIHHAS U €& (1)I/I3PI‘IBCKI/II>'I CMBICJI

26  IlpumeHeHHE TIEPBOrO Hayalla K M30XOPUYECKOMY, H300apHOMY, H30TEpPMHUYCCKOMY M aanabarnueckomy npomeccam. OITK-1.V.1

I'paduku mponeccoB. MosipHas TEIIOEMKOCT B TIporieccax. Pabora B mponeccax.

27 Makpo- U MHKpOcOCTOsSHUS. TepMmoguHaMmuueckas BeposSTHOCTb. IloHsTue 00 »sHTpommu. Bropoe Hawamo OIIK-1.V.1

TEPMOANHAMUKH.

28  Ilonstue o KpyroBoM mpouecce-uukie. Teruosas MamuHa. Beunsiid qeurarens Broporo poaa. [Ipumenenue sroporo  OIIK-1.V.1
Havyana K upeanbHoil TeroBoil Mmammue. KIIJ| upeanbHoit TemnoBoit mammsbl. Lluxn Kapuo u ero KIIJA s

HUACAJIBHOIO I'a3a.

29  VpaBuenue Ban-nmep-Baanbca. IlompaBka Ha coOCTBEHHBIHE 00beM Mojiekyd. YueT mnpurshkeHus Monekya. OITK-1.3.1

OKcriepuMeHTanbHbIe H30TepMbl. Kputnueckas tremmeparypa. [lepechinieHHbIN map 1 neperperas KuaKkoCTb.
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Ne Kon
IIepeuens Bonpocos (3a1a4) aJd 3a4era / 1udd. 3auera
n/n MHIMKATOpa

30  DnexTpuyeckue 3apsabl, UX CBOWCTBA, CAMHMIBI U3MEPEHMS 3apsaa. 3aKOH COXpaHeHHs 3apsga B 3aMkHyTo OIIK-1.V.1

cucteme. Toueunsle 3apsapl. 3axoH Kynona.

31  OcHoBHas cwiIOBas XapaKTePUCTHKA AJIEKTPUUECKOTO MOJI — HANpsHKEHHOCTb, eIUHMIBI ee u3Mepenus. Bextop OIIK-1.B.1
JNMEKTPHIECKON MHIYKIUH (IEKTPUUECKOTO CMEIIEeHHs). B3aMOoCBs3b BEKTOPOB HANPSIKEHHOCTH M AJIEKTPHYECKOH

nHAyKnud. [padudeckoe n300pakeHHe MEKTPHIESCKUX Toseil. [IpHHIMI cynepro3nuny 3MeKTpuYecKux momen

32 TloreHuman anekrpocTaTuueckoro nojst. Exununel ero uamepenns. OnpeeneHue noTeHuana yepes padory u yepes  OITK-1.V.1

MOTECHIMAIBHYIO SHepruio. [loTeHnnan mosis To4eyHoro 3apsaa. DKBUIIOTCHIHAIbHBIE TOBEPXHOCTH.
33 PabGota cun snekrpuueckoro noss. [ToTeHnuanbHeli XapakTep dIEKTPUUECKOro MO, OIIK-1.V.1

34 Css3b HaNpsDKEHHOCTH M ToTeHIMana. ['pagueHT norteHuuana. Jlusnekrpuyeckas mnponunaemocts BemectBa. OIIK-1.V.1

Bzanmuas TNEPNICHAUKYISIPHOCTL CHJIOBBIX JIMHAHA W 9KBUIIOTEHIIHAIEHBIX HOBerHOCTeﬁ.

35 IloreHumanbHBIA XapakTep 3JeKTpocTaTHdeckoro moms. llupkymsamms Bekropa HampspkeHHocTH. IloTok Bektopa OIIK-1.V.1

HaNpPsHDKEHHOCTH AIEKTPUUECKOro nouisl. PU3nNuecKuil CMBICH IOTOKA.
36  Teopema I'aycca mis 31eKTpOCTaTUYECKOIO MO B BAKyyMe, €€ IPAKTUUECKOe IPUMEHECHUE OIIK-1.B.1

37 Hocurenu 3apsna B npoBoxHHKax. [IpoBOAHMKM BO BHELIHEM 3JIEKTpOCTaTHUecKoM Imoje. Dnekrpocrarudeckas OIIK-1.B.1

3amuTa (IKpaHUPOBaHHE
38  DIEeKTPOEMKOCTh YEJUHEHHOTO MPOBOIHHKA, CIMHHUIBI €€ U3MEPECHHUS. DICKTPOSMKOCTh KOHIEHCATOPOB OIIK-1.B.1
39 Tuns! quanexrpuxos. [lonspusanus quanekTpukoB. CBsi3aHHBIE 3apsibl. OIIK-1.V.1

40  DHeprusi 3apsDKCHHOTO ITPOBOJHHUKA, JHEPTHs 3apsDKEHHOTo KoHaeHcaropa. OOmiee Bweipaxkenue manst sueprum  OIIK-1.B.1

OJICKTPOCTATHYCCKOI'O I10JI4, 00BbeMHast IJIOTHOCTD OHEPI'uu.

41  TloCTOAHHBIN MEKTPHUYECKUII TOK, €T0 XapaKTePUCTHKU U YCIOBUS CyliecTBOBaHUSA. CTOPOHHUE CHIIBL. OIIK-1.B.1
42 3akonsl Oma u J[xoyns-JleHna B HHTErpanbHOW 1 AuddepeHunanbHon Gpopme. OIIK-1.B.1
43 Pacder pa3BeTBICHHBIX dNeKTpruueckux nernei. [Tpasuna Kupxroda. OIIK-1.B.1

[epedens TeM JUIs KypCOBOTO IIPOSKTUPOBAHHUS/BBIIOIHEHHS KyPCOBOI1 pabOTHI IpeAcTaBIeHb! B Tabmuie 17.

Tabmuna 17 — [lepevens TeM [UIs BBIOIHEHHS KypCOBOW pabOThI

Ne

y IIpumepHbIii NepeyeHb TeM AJI5 BHINOJHEHUs KypPCcoBOii padoThI
n/n

V4eOHBIM TIITaHOM HE IPETyCMOTPEHO

BOHpOCLI JJIA TIPOBECACHU A HpOMe)KyTO'—IHOﬁ arTeCTallii B BUAC TECTUPOBAHUSA ITPECACTABJIICHBI B Ta6J'II/II_IC 18.

Tabmuma 18 — [IpuMepHbIii IepedeHb BOIPOCOB JUIA TECTOB

Ne . Kon
IIpuMepHbIii IepeyeHb BONMPOCOB /ISl TECTOB

n/n HHIUKATOPa

1 IIpu xakoMm mporecce yBeandeHHe aOCOMIOTHON TeMITepaTypbl HACAIBHOTO ra3a B JABa pa3a NpuUBOaUT K yBeaudenuto  OITK-1.V.1

JIaBJICHUs Ta3a B 2 pas3a

2 OmnpenenuTe TeMIeparypy HarpeBarens TEIUIOBOM MammHbl, pabotaromei no nukiy Kapao, ¢ KITJ 80%, ecnim  OIIK-1.B.1

TeMmeparypa xoxoaunbauka 300 K.
3 CIUTOIIHOM IMTHMHAP Macchl M KaTUTCs 0e3 CKOJIBKEHHS CO CKOPOCThIo V. KakoBa ero KuHeTHueckast SHeprus? OIIK-1.3.1

4 Ilo 3amaHHOMY YypaBHEHHIO TapMOHHYECKOTO KOJICOAHUs ONpENeNIUTe aMIUIMTYlLy W uactoty konmeOmomeics OITK-1.V.1

MaTepuaTbHON TOUKH
5 JlBr>keHHe MaTepHanbHOH TOUKY B IJaHHOU CHCTEMe OTCUeTa XapaKkTepusyeTcs ypaBHeHusaMH . Haiitu ckopocts Toukn  OIIK-1.B.1
6 Bo cxomnbko pa3 ABMKYIIMHACS co cKopocTbio v=0,999¢ anekTpoH “Tspkenee’ moxoserocs? OIIK-1.B.1

7 OnpenenuTh HApaBleHUE WHIYKIMOHHOTO TOKA B PaMKe, €CJIM OHA HAXOIUTCS B OJAHOPOAHOM MarHuTHOM moje, a OIIK-1.B.1

BEJIMYMHA MAarHUTHOM UHAYKOHUA B YMCHBIIACTCA.
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Ne . Kon
IIpuMepHBIii NepeyeHb BOMPOCOB /ISl TECTOB
n/n MH/IMKATOpa

8 K uctounuky toxa ¢ DJIC, paBHoif 24 B, u BHyTpeHHuUM compotuBieHueM 2 Om noxpxmoumnn snekrpudeckoe OIIK-1.B.1

conpotusierre 4 Om. OnpenenuTs CUILy TOKa B IETIH.

9 Kak m3MeHunTCs cuita KyJIOHOBCKOTO B3aMMOJICHCTBHUS BYX HEOONBIINX 3apsDKCHHBIX MIapoB NpH yMeHblieHuu 3apsina  OIIK-1.B.1

Ka’K/IOTO M3 HUX B 2 pa3a, €U PacCTOSHHUE MEXIy HUMH OCTaeTCsl HeM3MEHHBIM?
10 OmHO M3 CBOWMCTB JIEMEHTAPHBIX YACTHII - CIOCOOHOCTH: OIIK-1.3.1
11 Kaxkue 31eMeHTapHbIe YaCTUIIBI HA3bIBAIOT CTAOUIBHBIMU? OIIK-1.3.1

12 OsHauaer JM pacraj YacTHIl Ha JBE WM OOJIbIIEe YUCIO YAaCTHIL, YTO JAHHAs YacTUIa COCTOMT M3 Heckoipkmx OIIK-1.3.1

qacTuIL?
13 Kaxwue B3aMMOZEHCTBHS ONPEAENIAIOT YCTOHIUBOCTD A€ B aTOMax? OIIK-1.3.1
14  Anbda -usnyyenue — 310... OIIK-1.3.1
15  Yro npencrasnser coboit berra-n3myuenue? OIIK-1.3.1
16 Yo npencrasiser co0oil raMma-u3IydeHue? OIIK-1.3.1
17  HampaBneHue MarHUTHBIX JIMHUH 1O HAIIPABJICHHUIO AIEKTPUUYECKOrO TOKAa MOXKHO OIPEAEIUTh OIIK-1.B.1
18  Kakyro nmiHHIO Ha3bIBAIOT MAarHUTHOW JTMHUEW MarHUTHOTO TIOJIS OIIK-1.V.1

[lepedyeHb TeM KOHTPONBHBIX pabOT MO JUCHHUIUINHE 00YJaloIiXcsl 3a09H0N (popMbI 00yUEHNSI, IPEACTAaBIEHEI B TabmuIe 19.

Tabmuna 19 — I[lepeveHb KOHTPOJIBHBIX pabOT

Ne

y IlepeyeHb KOHTPOJBHBIX padoT
n/n

V4eOHBIM TIITaHOM HE IPEXyCMOTPEHO

10.4. Metoaudeckue MaTepuasl, ONPeeIoIIue IPOLeayPbl OLICHUBAHHUS HHIUKATOPOB, XapaKTEePU3YIOIIX 3Tallbl (OPMUPOBAHUS
KOMIICTEHIIUH, cofepaTca B JIOKaJIbHBIX HOpMAaTHBHBIX akTax [ YAII, permaMeHTUpPYOMUX MOPSIOK U MPOLEAYPY HPOBEICHUS TEKYyIEro

KOHTPOJIS yCIIeBaeMOCTH U IIPOMEKYTOUHOM arTecTanun obydaromuxcs I'YAIL

11. MeTonuyeckue yKa3aHus AJisl 00y4al0UXCS M0 OCBOEHUIO TUCHHUIIIMHBI

11.1. Meroauueckue yka3aHus A 00y4aroIuXcs 10 OCBOCHHIO JIEKIIMOHHOTO MaTepuaa.

OCHOBHOE Ha3HaueHHE JEKIHOHHOIO MaTepuaja — JIOTHYECKU CTPOiHOe, CUCTEMHOEe, NIyOOKOe M ACHOE W3IO0XKEHHE yueOHOro
Marepuana. Ha3HaueHHe COBPEMEHHOM JIEKIMM B paMKaX AUCLUILIMHBI HE B TOM, YTOOBI IOIYYUTH BCIO HMH(GOpPMALHUIO IO TeMe, a B
0CBOCHHHM (DyHIaMEHTaNbHBIX MPOOJIEM IUCIUILIHHBI, METOI0B HAyYHOTO MO3HAHUS, HOBEHIINX JOCTHKEHUI HaydHOH MbIciu. B yueOHOM
IpolLecce JICKIUS BBINOTHACT METOJOJIOTHYECKYI0, OPraHU3allMOHHYI0 U HH()OPManUuOHHYI0 (GyHKIUU. JIEKIMs pacKpbIBaeT MOHSATUHHBIN
anmapar KOHKPETHOH o0nacTu 3HaHHUS, € MpoOIeMbl, AaeT IeNbHOEe NMPEACTAaBICHUEe O JUCIMIUINHE, OKa3bIBAET B3aUMOCBA3b C APYTHMHU
JUCHUIUINHAMH.

[Inanupyemble pe3yasTaTsl IPU OCBOCHUH 00y4arOIUMUCS JIEKIMOHHOTO MaTepraa:

- TIONIy4€HHEe COBPEMEHHBIX, [IEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX ONPEAENIACTCS LENEBOH YCTaHOBKOH K
Ka)X10M KOHKPETHOI TeMe;
- TIOJTy4€HHE OIbITa TBOPYECKOH pabOThI COBMECTHO C NIPENOIaBaTeNeM;

- pa3sBUTHUE Hqu)eCCHOHaJ'[LHO—Z[eJ’[OBLIX Ka4yeCTB, J'I}OIGBI/I K IPEAMETY U CaMOCTOATEIIbHOI'O TBOPYCCKOTO MBIIIJICHUS



- TIOsIBJIEHHE HEOOXOAUMOTO HUHTEpeca, HEOOXOAUMOTO Ul CaMOCTOATEIbHOM PabOThL;
- IIOy4eHHe 3HaHUI O COBPEMEHHOM YPOBHE PAa3BUTUS HAyKU U TEXHUKU U O IIPOTHO3E UX Pa3BUTUs Ha Onuokaiiiue rogs;
- Hay4UTbCsl METOJMYECKU 00pabaTbiBaTh MaTepuall (BbLACIATh INIABHBIC MBICIU M IONOXKEHHSA, NPUXOAUTH K KOHKPETHBIM
BBIBOZIaM, IIOBTOPATH UX B Pa3IUYHBIX (POPMYIUPOBKAX);
- IIOIy4eHHe TOYHOTO IIOHUMAaHHS BCceX HEOOXOAUMBIX TEPMUHOB U IIOHATHI.
JleKuMOHHBI Marepua MOXET CONpPOBOXKIATHCS AEMOHCTpAlMEd CIIaiiloB M MCIOJb30BAaHMEM pAa3[aTOYHOrO Marepuala Ipu
IIPOBEICHUH KOPOTKUX JUCKYCCHH 00 0COOCHHOCTIX MPUMEHEHHs OTJEIbHBIX TEMATHK 10 JUCIUILIUHE.
Beipenstorcs cneyromue BUAbI IEKIHN:
- BBogHas nexuus
BBonnas nexkuus K IMCHUIUIMHE 3HAKOMUT OOy4aroIIMXCsS C LEJNbI0 M HAa3HAYEHHEM Kypca, €ro POJbI0 U MECTOM B
cUCTeME TUCLMIUIMH. B Xozie Takoil JIeKIuH CBA3BIBACTCS TCOPETUUECKHH U NPAaKTHUYECKUI MaTrepuai ¢ MPaKTUKOH Oymymiei
paboTbl, pacckasbiBaeTcs oOInask MeTonuka pabOoThl HajJ KypcoM, IpeIararoTCsl JIUTEPaTypHble HUCTOYHHKH, MOMOTAIOLIHE
YCBOGHHIO MaTepualla JUCHUIUIMHBI U OCBOCHUIO KOMIICTCHIMH, CTAaBATCA HAydHblC HPOOJIEMBI, BBIJBHIAIOTCA TUIOTE3BL,
omnpezensiercs Gpopma TEKyIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTalum.
BBozHas nekius K pazaeny. AHaJIOTMYHO BBOAHOH JICKIIUY K JUCIMIUIMHE PACKPBIBACT PsiJ BOIPOCOB, HO CBSI3aHHBIX HE
C IUCLUIUIMHON B IIEJIOM, a C TEMaTUKOW KOHKPETHOTO pa3/ena.
- O0630pHas nekuus
IIpoBoauTCs ¢ 1ENbI0 CHCTEMATH3allUU 3HAHUK Ha OoJjiee BBICOKOM YPOBHE, PACCMOTPEHHs 0C000 TPYIHBIX BOIIPOCOB
JUCIUIUIIHBL
- IlpoGnemHuas nexuus
Ha nanHOl JeKnuy HOBOE 3HAHME BBOAUTCA KAaK HEU3BECTHOE, KOTOpoe HeoOxoauMo "OTKphITh". B pamkax sexuuu
co3zaeTcs MpoOIeMHas CUTyaIHs, KOTOPYI0 00ydarolye penaoT HO3TAIHO C MOACKa3KaMH 1 OMOIIBIO IIPETIOAaBATEIS.
- Jlekumst BIBOEM
OTa pa3sHOBUIHOCTH JICKIUU SBIISETCS HMPOAODKCHHEM M Pa3BUTHEM IPOOIEMHOTO M3JIOXKEHHS MaTepuala B AUAIore
IBYX IperofaBaTesiei. 31ech MOICIUPYIOTCS peanbHbIe CUTYallud OOCYXXKICHHUS TEOPETHYECKUX M MPAKTUYECKHX BOIPOCOB
JBYMS CHIEIUATIICTAMH.
- Jlexus ¢ 3apaHee 3aIUIaHUPOBAHHBIMH OIINOKaMU
JlanHas nexiys NpU3BaHA AKTHBU3UPOBATh BHUMAHHE OOYYarOIIMXCS, Pa3BUBATh UX MBICIHTCIBHYIO NEATEIBHOCTD,
(hopMHpOBATH YMEHHUE BBICTYIIATh B POJIN SKCIICPTOB.
3amaua TperojaBaTeNs COCTOMT B TOM, YTOOBI 3aJOXKHTh B JIEKIHIO OIPEAETIEHHOE KOJIMYECTBO OIIHOOK
COZIePIKATEIbHOTO, METOJJHYECKOTO, MMOBEICHYSCKOT0O XapakTepa. [lonouparorcss Hanbosee TUITUYHBIC OMINOKH, KOTOPBIE O0BIYHO
HE BBINITYMBAIOTCSA, a KaKk OBl 3aTyNIEBHIBAIOTCS. 3afada OOydYaroIIMXCS COCTOMT B TOM, YTOOBI IO XOXLy JIEKIMH OTMEYaTb
OomMOKH, PUKCHPOBATH M HA3BIBATh UX B KOHIIE.
- Jlexuus-npecc-koHpepeHnus
IIpenonaBarens mpocut 00ydaroIUXcs 3aaBaTh MMCHMEHHO BONIPOCHI IO JaHHOW TeMe. B TedeHme IByX-Tpex MHHYT
oOyuaronuecs: GOpMyIHPYIOT HanOoJIee HHTEPECYIOIIIE X BOIPOCH M IEePEAaloT MPENoaBaTeNio, KOTOPHIA B TeYEHHE TpeX-
IIITH MHUHYT COPTHPYET BOIPOCHI TI0 UX COACPKAHMIO W HaYMHACT JICKIHUIO. JIeKuus u3naraercst He Kak OTBETHI HA BOIIPOCHL, a
KaK CBS3HBIM TEKCT, B IIPOLECCEe H3TIOKECHHUS KOTOPOTO (GOPMUPYIOTCS OTBETHL.
- JleKuus-KOHCYIBTAIUS
Marepuain uznaraercst B BU/ie BOIPOCOB M OTBETOB MJIM BOIIPOCOB, OTBETOB U JUCKYCCHIL.
CTpyKTypa npeocTaBiIeHHs JEKIIMOHHOTO MaTepuana:
- BBojHas yacTh JEKIUU
IlepBoe mpezncTaBiIeHHe O JEKINH CONEPIKUTCSA Yke B GOpMYIHpOBKe TeMbl. OHa TOJDKHA OBITH KPAaTKOH, BEIPaXKaTh CYTh
OCHOBHOH wWIeH, ObITh NpHBIeKaTenbHOW 1o Qopme. LlenmecooOpasHo 3mech cka3aTh Ha 3HAYCHHE OTOH TEMBI Ui
TOCIIEAYIOIMIETO YCBOSHUSI 3HAHWH W Pa3sBUTHUS TUYHOCTH OOydarommxcs, s Oyaymied mpoecCHOHAaTbHOH AeSTeIbHOCTH.
Janee MO>XKHO COOOIIWTH IENH JISKINM U ee IuaH. JKeraTembHO COPMEHTHPOBATH CITyIIaTeleil Ha MOCIEeyIOMmUH KOHTPOIb
3HAHUH, MOJIE3HO yKa3aTh Ha CBSA3b HOBOIO MarepHaia ¢ MPOWIACHHBIM U MpeAblAyIMM. TeMn U3J10)KeHUs STON YacTH JICKLHUH,
Kak TPaBHIIO, JODKEH OBITh BBIIIE TEMITA H3T0KEHUSI OCHOBHOTO, UTO 3aCTaBIAeT 00yJaIONMNXCs IICHXOIOTHIECKH coOpaThes 1

COCPECAOTOUYNTHCS. BBonHas gacTh JIEKITUH 00BIYHO 3aHMMAET 5-7 MUHYT.
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- OcHoBHas 4acCThb JIEKIIUHA

Ilepexony k M3J105KEHHUIO NEPBOTO BONPOCA, KaK MPABUIIO, JOJDKHA MIPEIIECTBOBATh Nay3a. B 3T0 BpeMs JIEKTOp MOXKET
[IPOBEPUTH, BCE JIM CIYIIATENIX FOTOBBI K BOCIPUATUIO JEKIUHU (II03bl, BEIPAXKEHHUS JIULI, Pa3TOBOPBL). 3aMeTUB 00yJaroIuxcs, He
TOTOBBIX K BOCIIPUSITUIO, OIBITHBIE IPENOAABATEIN MPOU3HOCIAT KPAaTKyH0 MOOMIU3YIOILYIO (pa3y, OCTaHABIUBAIOT B3IVIAJ Ha
HepaJUBbIX, PEXE - Ha3bIBAIOT (JaMUIIUIO, UMS U HE TPATAT BpeMsl Ha ATUTEIbHbIC 3aMEUaHMUs.

Jlns Toro 4ToOBI IPEO0IETh NOTEHIUAIBHYIO IACCUBHOCTD ClTyniaTenell, HeoOX0UMO BCEMHU BO3MOXHBIMH CIOCO0aMU
[pUAaTh JIEKIUU HPOOIEeMHBIH Xapakrep, HOOy)Xmas CIyIlaTellel K CaMOCTOATEIbHON II03HABaTENbHOW aKTUBHOCTU U
TBOPYECTBY.

K Taxum akTUBHBIM CpeJICTBAM MOXHO OTHECTH:

° oOpamieHe K 00y4aroluMcs ¢ BOIIPOCAMH, YTOYHSIOIMMYU IOHMMAaHUE OCHOBHBIX UAeH U (aKTOB TEMBI;

° OpPraHU3aLUI0 MUHU-CTOJIKHOBEHUH PA3IMYHBIX TOUEK 3pEHHS 110 BBIABUHYTHIM IIPENoaBaTeIeM MON0XKEHUAM;

° MOCTaHOBKY BOIIPOCOB, 33/1a4 C MHO’KECTBEHHOCTBIO PEILIEHUH U JP.;

° UHJUBUIYaJIbHBIA CTUIIb U3JI0KEHUS MaTepuaa;

° obecrieueHre OOPATHOH CBS3H.

- 3BaxmroueHue

B mpouecce uTeHUs JEKUUM IPENofaBaTeslb JOKEH I03a00TUThCA O ee 3aBepiueHud. PaccumTarh Bpems, a He
IIpephIBaTh JEKIHUIO Ha HomycioBe. OOBIYHO JUI 3aKIIOYEHHs MaTepuana ObIBaeT AOCTaTOYHO 5-7 MHUHYT. 3aBepluast JIEKIHIO,
IpernojaBaTelb OTBEYAECT Ha BONPOCHI CIylIaTeIeH, IOJBOJUT UTOL, JaeT METOANYECKUE yKa3aHUs K CaMOCTOSTENbHOH paboTe,
KOMMEHTHUPYET IpeJlaraeMylo JIUTeparypy. 3aKaH4UBaTh JIEKIHIO Hy’)KHO KOHCTPYKTUBHO 10 COZAEPKAHUIO M MOJIOKUTEIBHO 10
SMOLIMOHAIBHOMY HacTpor. OOyuaromuecss [ODKHBI YHTH 3aUHTEPECOBAHHBIMY, 3aHHTPUTOBAHHBIMU, KEJIAOLIIMMHU

OHpOGOBaTb 3aBTpa KE NPEAJIOKECHUA JIEKTOPA, 4 TAKKE B XOPOLIEM HACTPOCHUU U aKTUBHOM TOHYCEC.

11.2. Meroauueckue yka3aHust il 00y4JaroIUXCsl O MPOXOMKICHHUIO MPAKTHYSCKUX 3aHATHI.

[pakTudeckoe 3aHATHE SABISAETCS OTHOW M3 OCHOBHBIX (JOPM OpraHM3alMU Y4eOHOTO IIpoIecca, 3aKITIOYaroNIascsl B BBHITOJHEHHU
oOydJaronuMucsl TOI PYKOBOICTBOM IIpEIofaBarelisi KOMIUIEKCa y4YeOHBIX 3aJaHHil C IIENBI0 YCBOCHHUS HAyYHO-TEOPETHYECKUX OCHOB
y4eOHOI AUCUUTUIMHBL, TPUOOPETEHUs] yYMEHUH M HABBIKOB, OIIBITA TBOPYECKOH JESTEIFHOCTH.

Lenpto TPaKTHYECKOTO 3aHATHS IS OOYYAalOIIerocs SIBIAETCS MPUBHUTHE OOYYAIOIIMMCS yYMEHHH W HAaBHIKOB IPAKTHYECKOM
NeSITeTLHOCTH 10 H3y4aeMOi JUCHUILIHHE.

[Inanupyemble pe3yabTarsl IPU OCBOCHUH 00yYarOIIUMCs IPAKTHYECKUX 3aHATHI:

- 3aKpeIvIeHue, yrIyOlieHue, paclInpeHne U JeTATU3aus 3HAaHUH P PEIICHUN KOHKPETHBIX 3a]1a4;

- pa3BHUTHUE MO3HABATEIILHBIX CIIOCOOHOCTEH, CAMOCTOSTEIBHOCTH MBIILICHHS, TBOPYECKOW aKTHBHOCTH;
- OBJIAJICHHE HOBBIMH METOJIaMU M METOJMKAMH H3y4YCHUsI KOHKPETHOH y4eOHO! TUCIUILINHEL,

- BBIpa0OTKa CIIOCOOHOCTHU JIOTUYECKOTO OCMBICIICHHUS MTOTYYSHHBIX 3HAHHUHU JUTS BBINOJTHCHUS 3aJaHHI;
- obecrieueHre PaOHANTBFHOTO COYETAHUS KOJUIEKTHBHOM U HHIUBHIYaJIbHOU GopM 00ydeHHS.

TpeOoBaHuUs K IPOBENCHUIO MPAKTUIECKUX 3aHITHIH.

1) Pemenue cuTyallMOHHBIX 3a7ad.

Buj npakTHYECKOro 3aHATHS, Ha KOTOPOM PEIIAOTCS KOMIIETEHTHOCTHO-OPHEHTHPOBAHHbBIC 331aul, HMEIOIIHE SIPKO BBIPAKEHHBIN
MPAKTUYCCKUH XapaKTep W JUIS PEIICHUS KOTOPOH HeoOXOAMMBI MPEAMETHBIE 3HAHHS IO TUCHUILTHHE. [Ipolecc pelieHus CHUTYalnOHHOU
3aJauyll  COOTBETCTBYET CXEMe: 3HaHHe—TIOHHMMaHHe—TIPUMEHCHHC—aHAM3—CUHTE3—OLeHKa. [IpH pelleHHH NPaKTHYSCKUX —3aaad

o0ydJaromuiicsi HOHUMaeT PeabHYIO [IeHY 3HaHHSM.

11.3. Meroauueckue yka3aHust Juisi 00y4aroIUXCsi MO BBITOJIHEHHUIO Ja00PaTOPHBIX padoT.

B xoze BINONHEHH T1a00paTOPHBIX PaboT 00yUaromuiicss OKEeH YIIyOUTh U 3aKPeNUTh 3HAHUS, IPAaKTU4YECKUe HABBIKH, OBIIAJICTh
COBPEMEHHOH METOAMKOM M TEXHUKOH OKCIIEPUMEHTa B COOTBETCTBUM C KBaIU()UKAIIMOHHOW XapaKTEPUCTHKOW O0y4aromerocs.
BeimonHenue 1abopaTopHEIX pabOT COCTOMT M3 SKCICPHMEHTAIBHO-NPAKTUUECKON, PAaCUeTHO-aHATUTHYECKOH 4YacTed M KOHTPOJIBHBIX
MEpPONPUATHIA.

BrmmonHeHne 1a00paTopHBIX PaboT 0OydaromuMCs SBISIETCS HEOTHEMJIEMOH YacThl0 W3Y4eHHs NUCIMIUIMHBL, ONpEAessieMOn
y4eOHBIM IJIAHOM, M OTHOCHTCS K CPEICTBAM, 00ECIICUNBAIOIINM PEIICHNE CIIEIYIOMNX OCHOBHBIX 33/1ad 00y4Jaromerocs:

- IproOpeTeHNEe HAaBBIKOB UCCIIEIOBAHMUS IIPOLIECCOB, SBICHUN H 00BEKTOB, H3y4aeMBIX B paMKaX JaHHOH AUCIUIUIMHEL;
- 3aKpeIIeHNe, Pa3BUTHE U JETANIN3ALNN TEOPSTUUCCKUX 3HAHUH, TOTYYCHHBIX Ha JICKIUX;

- TIONy4eHHe HOBOW MH(OPMAIHH 110 U3yJaeMOl JUCIUILUINHE;

- IproOpeTeHNEe HAaBBIKOB CaMOCTOSTEIFHOM PaboTHI ¢ J1abOPaTOPHBIM 000PYAOBAHIEM U IPHOOpaMH.

Brmmonnenne o0y4aromumest 1a00paTOpHEIX paboT HE B HOJIHOM 00BEME MOXKET IIPUBECTHU K MOHIKEHHIO OLICHKH 32 TUCHUIUINHY U3-
3a HU3KOTO YPOBHS OCBOCHHUS KOMITCTEHIIHH:

- BBINIOJIHEHUE MeHee 75% 1abopaTopHBIX PadOT - MOHMKEHUE MAKCUMAJILHOHM OIIeHKH Ha 1 Oa;
- BIMOJHEHUE MeHee 50% 1abopaTopHBIX paboT - MOHMKEHHE MAKCUMAIILHOM OIICHKH Ha 2 Oaa;

- HEBBINIOJIHEHHE JIAOOPATOPHBIX PadOT - MOHMKECHNE MAaKCHMAJILHOM OIIEHKH Ha 3 Oaa.
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3aganue 1 TpeOOBaHUS K IPOBEICHUIO 1a00paTOPHBIX padoT.
3aganus 1 TpeOoBaHUs K 1abopaTopHbIM paboTaM pasMelleHsl B Jlugnom kabunere I'VAII B pa3nene QUCHUILIMHBL
Crpykrypa u popma oTdyera o 1abopaTopHOil padore.
Otuet 0 naboparopHoOii pabore craercsi B AeKTpoHHOM Buje (nokymeHt Word, nokyment PDF) uepe3 Jluunblit kabuner ['YAIIL. Oruer k
11a00paTOpHON paboTe COAEPIKUT CACAYIOLINE HIEMEHTBL:
- TUTYJIBHBIN JIUCT ¢ HA3BAHUEM JIUCIUILUIMHBI, HOMEPOM U Ha3BaHHEM Ja00paTOpPHOU paboThL;
- LIeJIU ¥ 3a1a4i paboThl;
- IpubopBI;
- 3aJ]aHUe;
- X071 paboTh! (IIpU HEOOXOAUMOCTH;
- MaTeMaTuyecKas MOJENb ;
- KOHTPOJIbHBIE IPUMEPHI (IIPH HEOOXOAUMOCTH);
- BBIBOJIBI;
- CIIMCOK HCIOJIb30BaHHBIX HCTOUYHUKOB (IIPH HEOOXOAUMOCTH).
TpeboBanus k 0hopMIIEHHIO OTYETa O 1a00paTOpHOIl padore.
- O6mue TpeboBaHUS U PEKOMEH/IALUH 10 BBIIOJIHEHHUIO MIChMEHHBIX pa0oT : Meropudeckue ykasanus / C.-Ilerep6. roc. yH-T
a3poKocM. nmpudopocTpoerus ; cocT. A. A. CopoxkuH. - CII6. : U3n-Bo I'VAIL, 2017. - 32 c.
- O6mue TpeGOBaHUS U PEKOMEHIAIMHU 110 BBINOIHEHUIO MUCBMEHHBIX pabOT : METOAUUYCCKUE YKA3aHUA (C USMEHEHUAMU Om
09.01.2019) [Onexrpounsiii pecype] / UBanropoackuii ¢gunuan C.-Iletep0d. roc. yH-T a’spokocM. nmpruOOpoOCTpoeHus ; cocT. A. A.
CopoxkuH. - Banropon : 2019. - 37 ¢. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunbiii kabuner I'VAIT

11.4. Metoanieckue yka3aHus A1 00y4aromuXcs 0 MIPOXOKICHUIO CaMOCTOSTEILHON paboTHI.

B Xoze BBINOJIHEHUS CAMOCTOSTEIILHOW PaOOThl, 00yJarolIMiiCs BEIIIONHAET paboTy IO 3aJaHHIO U IIPU METOIHMYECKOM PYKOBOJICTBE
IperoaaBarels, Ho 6e3 ero HeMOCPECTBEHHOTO YJIacTHsl.

st o6ygaromuxcst o 3a09H0H opme 00ydeHHs1, CaMOCTOsITeNIbHAsl paboTa MOXKET BKIIFOYATh B ce0s1 KOHTPOJIBHYIO PadoTy.

B mporecce BEHIONHEHUST CaMOCTOSATENBHOH paboThl, y oOydaromerocst (GopMHUpYyeTcs IelecooOpa3Hoe IUIaHHpOBaHHE pabodero
BPEMEHH, KOTOPOE TO3BOJSET UM Pa3BUBAaTh YMEHHS W HaBBIKM B YCBOCHHHM M CHCTEMAaTH3AIlMH NPHOOpETaeMbIX 3HAHUH, obecredrBacT
BBICOKHUI1 YPOBEHB YCIIEBAEMOCTH B IIEPUO 00YYEHHS, IOMOTAET ITOIYIUTh HaBBIKU MOBBIICHUS TPO(ECCHOHAIBHOTO YPOBHSL.

MeTonuuecKUMH MaTeprallaMi, HalPABISFOLIMME CAMOCTOSTENIBHYIO Pa0O0Ty 00yYaIOIIIXCsl SBISIOTCS:

- y‘le6HO-M€TO,E[I/I‘IeCKI/II71 Marepuajl no JUCHUIIMHE.

11.5. Meroauueckue ykazaHust JJisi 00yYarOIUXCs O MPOXOXKICHUIO KOHCY/IBTAIUH.
Ilo n3yyaemolii AUCLMIUIMHE MIPOBOAATCS CIEAYIOIINE BUbI KOHCYIIBTALIUI:

- Koncynpranus nepes 3K3aMeHOM - IPOBOJUTCS C LIEIIbIO:
° YTOUHEHHS OPraHH3aLOHHBIX MOMEHTOB;
° CUCTeMaTHU3alluu 3HaHU;
° OTBETHI Ha BOIIPOCHI, BBI3BIBAIOIIUE TPYIHOCTH IIPU IOATOTOBKE K AK3AMEHY.
KoHcynpramus umeeT GpopMy JIEKIHH, IOCTIe KOTOPOH IperoAaBaTeb OTBEUaeT Ha BOIPOCH! 0OYYAIONIUXCS WIH B BUIE

Oecenpl B hopme "oTBeT-BOTIpOC".

- Koncynsranus co caaboycreBaronMy 00yJarolUMICS - IpeAHa3HAuCHA [
° IMKBUJALUH IPOOEJIOB P U3yUCHUH AUCIUILIHHBL;
° Pa3bACHEHUS CIIOPHBIX BOIPOCOB M BOIPOCOB, HAHOOIIEE CIOKHBIX JUIS U3yYEHHUS;
° 3aKpeIUIeHHs IPOHICHHOTO MaTepraa;
° IMKBUJALUH aKaJeMHUYECKUX 3a/{0JDKEHHOCTEH.
IIpoBoauTCs perynsapHO coracHo rpaduKy KOHCYIbTalui npenoaasareist (He pexe 1 pa3a B 2 Henenn).

- KoHcynpranus o npoeKTHOH U Hay4HO-HCCIIeI0BATENbCKOM NEeATEIbHOCTH 00yYaOIUXCs - IPOBOIUTCS C LIENBIO:
° pacIIMpeHHs HayqHOTO KPyro3opa oOydaronuxcs;
° PacCCMOTPEHUsI BOIIPOCOB, HE BKIIOYECHHBIX B IIPOrPaMMy W3y4aeMOW JUCIUIIINHEIL,
° yDIyOJIEHHOTO H3y4YeHHUs MaTepralia Kypca;
° IOMOIIH 00YYAaOIUMCS B IOATOTOBKE HAayUHBIX CTaTel M JOKJIAJOB HA KOH(EPEHIINY;
° TIOJITOTOBKH B YYaCTHIO B KOHKYPCaxX M OJIUMITHATIAX.
IIpoBoaguTCst perymspHO comiacHO IpaKy KOHCYIBTalMH IMPENojaBaTesisi WIM 10 YCTHOH IOTOBOPEHHOCTH MEXIY

00y4arommMcst ¥ MPEeToaaBaTeieM.

11.6. Metonnueckue YKa3zaHus Uit 06yqa}0mnxc;1 T10 IPOXOKACHHUIO TEKYILIETO KOHTPOJIA YCIIEBAEMOCTH.
TCKyH.[I/Iﬁ KOHTPOJIb yCIIEBAEMOCTH NPEAYyCMAaTPHUBACT KOHTPOJIb Ka4d€CTBa 3HAHUHI 06yqa}0u11/1xc;1, OCYIIECTBJIAIEMOI'0O B TEYCHUE

CeMECTpa C LEJbI0 OLUCHUBAHUSA XOAa OCBOCHUS AUCHUILIMHBI. HeBpimonnenue Tpe60BaHI/Iﬁ WKW UX YaCTU IO MNPOXOKACHUIO TEKYLICTO
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KOHTPOJIS yCIIEBa€MOCTH IIPY YCHELIHOM IIPOXOXKECHUU IIPOMEXYTOUHOH aTTecTallul MOXKET IIPUBECTU K IIOHUKEHUIO UTOTOBOM OLIEHKH.
Bo3MOXHBIC METOIBI TEKYIIETO KOHTPOJISL:
- YCTHBII OIIPOC HA 3aHATHSAX;
- CUCTeMAaTH4ecKas IPOBEpPKa BBIIOIHEHNUS UHIMBUYAIbHBIX U JIOMAIIHUX 3aaHHH;
- 3aI[UTa OTYETOB IO JIJAOOPATOPHBIM paboTaM;
- IIpOBeJCHUE KOHTPOJIbHBIX PaboT;
- TECTUPOBAHUE;
- KOHTPOJIb CAMOCTOSITENILHBIX PaboT;
- IIpOBeJICHUE KOHTPOJIbHBIX PaboT;
- JIOKJIa]] Ha Hay4YHOU KOH(epeHIINY;

- HAITMCaHUEC Hay'-lHOﬁ CTaTbHu.

11.7. Meroauueckue yka3aHust U1l 00y4YarOIUXCs IO TPOXOXKICHUIO TECTUPOBAHUSL.

Hcnonb30BaHNe TECTOBBIX 33JaHUN BO3MOXKHO KakK MPHU TEKYIIEM KOHTpOJIE, TaK M MPU MPOBEIACHUH MPOMENKYTOUHON aTTeCTaIHH.
TecTbl MOTYT IPOBOIUTHCS KaK B MACHBMEHHOH (popMe, Tak U ¢ HCIIOIb30BAHIEM IEKTPOHHBIX CPEICTB 00yUeHNSI.

MOXHO BBIIEIUTH OCHOBHBIE YPOBHH TECTa, B KOTOPHIX HPOBEpKa BO3PACTACT OT KOHTPOJS 3HAHUH (MHIWKATOP JOCTIKCHUS
KOMITCTEHIIUH - "3HaTh'") 10 MPUMEHEHHS HaBBIKOB IIPU PEIICHUH THIIOBBIX M HETUITOBBIX 3a/a4 ((MHAMKATOPH! JOCTIDKCHUS] KOMIIETCHIINH -
"ymets" U "BageTh"):

- IlepBbIii ypoBEHb - y3HaBaHHE paHee U3YUYCHHOTO MaTepHaa;

- BTopoii ypoBeHb - penpOLyKTUBHBIN - B 33IaHUSAX HE COICPIKUTCS MaTepHaja JJsl OTBETA WM )K€ €r0 H3BJICUCHUE TpeOyeT He
TOJBKO 3alIOMUHAHUS MaTepualia, HO U €ro HOHUMaHU (TTOACTaHOBKA, KOHCTPYKTHBHBIH TECT, THIIOBAs 3a/1a4a);

- Tpetuit ypoBeHb - HETHUIIOBBIC 3aJla4M ITTOBBIMICHHON CIOKHOCTH, IUISI KOTOPBIX TPeOyeTcs caMOCTOSATEIBHOE HAXOXKICHHE
METOJIOB PEILICHUS;

- CMeIIaHHBI - WCIIONB30BAHME DJIEMEHTOB BCEX TPEX YPOBHEH JUIA TPOBEPKH PAa3HBIX WHIHKATOPOB JIOCTIDKECHHS
KOMITETEHIIN .

Kputepun olieHKH TeCTOBBIX paboT Oasupyrorcss Ha 100-0ampHol mkane cormacHo MJIO I'YAIL. CMK 2.77 "Ilonoxenue o
MOJYNBEHO-PEHTHHIOBOI CHCTEME OIIEHKH KadecTBa y4eOHOHW pabotel crymeHToB B ['YAII" (momycTHMO TpHMEHEHHE JIH000Tro
KOJIMYECTBEHHOTO NOKA3aTelsl OLIEHKH ¢ MpuBeeHueM ero K 100-nmpoueHTHOH! mKae):

- MeHee 55 - "He 3a4TeHO" WM "HEYNOBIETBOPUTENBHO" (2);
- o1 55 10 69 - "3aureno" mwim "ynosnerBopurensbHO" (3);
- ot 70 1o 84 - "3ayreno" mwim "xopouro" (4);

- or 85 10 100 - "3auteno" wiu "oTauuHo" (5).

11.8. Meroauueckue ykazaHust Juisi 00y4YaroIuXcst 0 MPOXOXKIESHUIO IPOMEXXKYTOYHOH aTTecTaluy.
IIpomexxyToyHasi aTTecTaius OOYYAOIIUXCS MPEIyCMATPUBACT OLICHUBAHUE MPOMEKYTOYHBIX M OKOHYATEIBHBIX PE3YJIBTATOB
oOyueHus o aucuumuinae. OHa BKIIIOUAeT B ceOst:
- 9K3aMeH — (opMa OICHKM 3HAHUH, MOJYYECHHBIX OOydYaroIlUMCs B MPOLECCE M3YYCHUS] BCEH NUCLMIUIMHBI MM €€ 4acTH,
HaBBIKOB CaMOCTOSITENILHOM pPadOThI, CIOCOOHOCTH MPUMEHATh MX JUIA PEHICHUs] MPAaKTUYECKUX 3ahad. DK3aMeH, KaK IPaBUIIo,
MPOBOAUTCS B IEPHOJ JK3aMCHAIIMOHHOW CECCHMM W 3aBEpUIAeTCSl aTTeCTalOHHOM oueHkod "oTamyHo", "Xopomio",
"'yIOBIETBOPUTENBHO", "HEYAOBIETBOPUTEILHO" .
- nuddepeHInpOBaHHBI 3aueT — 3TO (OpMa OIECHKHM 3HAHHUM, MOMYYCHHBIX 00YYaOMIUMCS MPU M3yYCHUH JAUCHHUILIMHBI, IPH
BBINOJIHEHUH KYPCOBBIX MPOCKTOB, KYPCOBBIX pabo0T, HAy4YHO-HCCIICAOBATEILCKUX PadOT U MPOXOKACHUH MPAKTHK C aTTeCTAMOHHOMN

non non "non

oleHKol "oTmiyHO", "XopomIo", "yI0BIeTBOPHTENHHO", ""HEYIOBIETBOPUTENHHO" .
DK3aMeH NIPOBOJUTCS B OIHOM U3 CIEAYIOMUX (GopM:
- B YCTHOH (hopMe B BUJIE OTBETA HAa BOIPOCH! S3K3aMEHAI[IOHHOTO OMiteTa
- C IPUMEHHEM CPEICTB MeKTpoHHOro 00yuenust (LMS I'YAII)
- B MHCBMEHHOI ()opMe B BHIE TeCTa
B ciyuae nucTaHIMOHHOHM (OPMBI MPOMEXYTOUHOM aTTECTAIlMH, 3K3aMEH NPOBOAUTCA B BHAE TeCcTa C NPUMEHCHHEM CPEICTB
3NIEKTPOHHOTO O0yYEHUS.
JuddepeHnrpoBaHHEII 3a4€T IPOBOAUTCSA B OTHON M3 CIEAYIOMHX (HOpM:
- B MUCBMEHHOH (hopMe B BHIE OTBETa HAa OAUH MM HECKOJIBKO BOIIPOCOB MO TUCLUILINHE
- C IPUMEHHEM CPEICTB eKTpoHHOro 00yueHus (LMS I'YAII)
- B MHCBMEHHOI (hopMe B BHIE TeCTa
B ciyuae nucTaHIMOHHOHM (OPMBI MPOMEXYTOYHOH arTecTanud, AudQepeHIUPOBaHHBI 3a4eT IPOBOAUTCA B BHAE TecTa C

MIPUMEHEHHEM CPEZICTB 3IEKTPOHHOTO 00y4CHHS.
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JIucT BHeceHUs U3MeHeHuil B padouyio nporpaMmy JUCUMILIAHBI

JlaTa BHeceHHsI

. JlaTta u Ne
W3MEHEeHN H
- . . NPOTOKOJIAa
JIOTIOJTHEHHIA. Conepixanue u3MeHeHH ¥ JOTOTHEHU
3acelaHus
I[oanmuch, BHecIIEro
kadeapsl

H3MCHCHUSA
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