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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 AMCHUIUIMHBI IpeIyCMaTpuBaeT cledyromme (opMbl OpraHM3alH y4eOHOro Iporecca: JIEKIHH, JabopaTopHbIe
paboThI, caMOCTOATENIbHASL PaboTa 00Yy4aIOIIEerocs, KOHCY/IBTAIHH.

[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. 102 51 51



TpynoemkocThb no

Buna yue6noii pa6otsl Bcero cemecTpam
2 3
B TOM YHCJIE:
- nexumu (JI), gac. 68 34 34

- nmpakTuyeckue/cemuHapckue 3austus (I13, C3), gac.
- maboparopusie padots! (JIP), gac. 34 17 17
- KypcoBoii mpoext/padora (KII, KP), gac.
DK3aMeH, Jac. 36 36
CamocrosiTeasHas pabora (CPC), Bcero uac. 114 57 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. ®usndeckne OCHOBBI KJIACCHYECKON M PENATUBUCTCKON MEXaHUKH 18 0 6 0 24
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 0 4 0 12
Tema 2.1. OCHOBBI KJTaCCUYECKOH CTaTUCTUUESCKON MOJEKYIIIPHOU (HU3HKU
Tema 2.2. OCHOBBI TEPMOIUHAMUKH
Paznen 3. DnexkrpuyecTBo 8 0 7 0 21
Tema 3.1. DnexTpocTaTrka B BaKyyMe U BEIIECTBE
Tema 3.2. 3aKOHBI IOCTOSIHHOT'O TOKA
Hroro B cemectpe: 34 0 17 0 57
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.
HToro: 68 0 34 0 114

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

Ha3Banue n colepkaHue pa3ieioB U TEM JIEKIHHOHHBIX 3aHATHI

pasnena

6

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

U3 uux
Ne
. . TpyroeMkocTb, NpaKTHYECKOM
TemMbl NPAKTUYECKHX 3aHATHIA ®opMbl NPAKTHYECKHUX 3AHATHIA pasaena
n/n yac. MOATOTOBKH,
AHCUMILIMHBI
yac.
V4eOHBIM IITaHOM HE IPExyCMOTPEHO
Bceero 0 0
4.4. JIabopaTopHble 3aHATUSL
Tembl 1a00OPaTOPHBIX 3aHATUH U UX TPYLOEMKOCTb IIPUBECHBI B TAOIHLE 6.
Tabmuia 6 — JlJaGopaTopHbIe 3aHATHS U X TPYILOEMKOCTh
M3 Hux
No
Ne TpynoeMkocTb, NPAKTHYECKOMH
HaunmenoBanue 1a00paTopHBIX pagoT pa3aesa
n/m qac. MOATOTOBKH,
JUCHUITHHBI
yac.
Cemectp 2

1 Marematuyeckuii 1 000pOTHBII MasITHUK. 2 0 1

2 Mastuauk OGepoexka. 2 0 1

3 IIpoBepka 3aKOHOB COXpPaHEHHSI UMITYJIbCA U SHEPTUU. 2 0 1



10
11
12
13
14
15
16

HaunmenoBanue 1a00paTopHbIX padoT

OmnpexneneHne mokasarens aanabdarsl Ui BO3IyXa
Onpenenenne kKo QuIUeHTa BI3KOCTH Taza.

OnpeueneHI/Ie DJIEKTPOEMKOCTH KOHJACHCATOpa € IIOMOLIBIO 0aJTIUCTHYECKOTO

raJbBaHOMETpPa
HW3yuenue pe3oHaHCca B 3IEKTPUUECKOM KOIeOaTeTbHOM KOHTYPE.
OmnpezeneHue yAeNpHOTO 3apsa dIeKTPOHa

Cemectp 3

OmnpezneneHre TOPU30HTAIBHOM COCTABIAIONIECH HANPSHKEHHOCTH MAarHUTHOTO
mons 3eMiM, OJIEKTpUYecKod mocTosHHOM cucteMsl CU  u  cxopocTH

9NEKTPOMArHUTHBIX BOJIH B BaKyyMe.

Iporecchl ycTaHOBIICHNS TOKa IPH 3apske U paspsiike KOHASHCATOpa.
HccnenoBanne MarHUTHOTO TIONS CONEHOU A

HccnenoBanue B3aMMHON HHAYKIMH

Burnipuzma @penens.Konbua Heiotona

OmnpiThl CToJIETOBA 10 M3yUeHHIO (OTOIPPEeKTa

HccnenoBanue sHepruu  OeTTa-U3ITydeHHUS

Buemnuit potoaddext. Dddexr Xomna

Bceero

4.5. KypcoBoe IpOeKTHPOBaHKE/BBIIIOIHEHUE KYPCOBOH paboThI

YueOHbIM IIIAHOM HE IPEeyCMOTPEHO.

4.6. CamocTosiTennbHAs paboTa 00y JarOIIIXCS

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

Tabmuna 7 — Buapl caMoCTOATEIbHOM paboThI M €€ TPYIOEMKOCTh

Bua camocrosiTe/IbHOM padoThI

HW3yuenne Teoperndeckoro Mareprana auciumHel (TO)

Kypcosoe npoextuposanue (KII, KP)

PacuetHo-rpapuueckue 3ananus (PI'3)

Beimonuenue pedepara (P)

IToaroToBka k TekyieMy KoHTpodro ycreBaemoctu (TKY)

Jomanrnee 3aganue ([3)

Kontponbhsie padotsl 3a0unnkoB (KP3)

IoaroroBka k mpomexyTouHOH artectanuu (ITA)

Bceero

TpyroeMKoCTh, NPaKTH4YECKOMH

qac.
2
2
2
2
3
2
2
2
2
2
2
2
3
34
Bcero,
qac.
30
0
0
0
33
20
0
31
114

W3 Hux

MOATOTOBKH,
yac.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Cemectp 2,

qac.

10
0
0
0
23
10
0
14
57

Ne
pasnena

JHUCIHUILTHHBI

IO NN

Cemectp 3,

yac.
20
0
0
0
10
10

17
57



5. HepequL y‘leﬁHO-METOZII/l‘leCKOFO odecreuyeHus JJsl CAMOCTOATETbHOM paﬁoTbl oﬁyqammnxca mo

JAMCUUIIMHE (MOYJIIO)

YueOHO-MeTOoANYECKIE MaTepUaIbl I CaMOCTOSATENbHOH paboThl 00yJaroIuxcs yKa3aHsl B ILI. 7-11.

6. IlepeveHb MeYaTHBIX U JIEKTPOHHBIX YUeOHbIX H3IAHUIH

[epedeHp neyaTHBIX M IEKTPOHHBIX YUeOHBIX M3AaHUHN IIPUBECH B Ta0OIHIE 8.

Tabnuua 8 — IlepeueHb MevaTHBIX U MEKTPOHHBIX yYEOHBIX U3aHUT

HMndp/
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. . ®usuka. Mexanuka. MexaHu4yeckue KojeOaHUs W
BOJIHBL. MonekynsapHas ¢uszuka. Tepmonunamuka : yaedHoe nocodue / C.
W. Ky3uenoB. — 4-e u3a., ucnp. u norn. — Mocksa : By3oBckuii yueOHHK
: UH®PA-M, 2020. — 248 c. - ISBN 978-5-9558-0317-3. - Tekcr :
anekTponnbid. - URL: https://znanium.com/catalog/product/1084382. —

Pexxum noctyna: no nozimnucke.

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 UH®PA-M, 2018. - 380 c.: - (Bricuiee oOpazoBanue). - ISBN 978-

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

Kysneunos, C. . ®uzuka. BonnoBas onruka. KanroBas mnpupoxaa
W3ITy4YeHUsL. DIIEMEHTHI aTOMHOM U siiepHOi pusuky : yueGHOe mocobue /
C. U. Ky3renos, A. M. Jluxep. — 3-¢ u3n., nepepab. u gorn. — Mocksa :
Bysosckuit yueonuk : UHOPA-M, 2019. — 212 c. - ISBN 978-5-9558-
0350-0. - Tekct : 9JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1002478. — Pexum nocryma: o

IO CKE.

Kpamapos, C. O. ®usuka.Teopus u npaxtuka: Ydae6Hoe nocodue / Ilox
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¢. — (Bniciee 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. ®usuxa : cOOpHHUK 3a/1a4 : mpakTHieckoe mocodue / H.
A. Anppeesa, E. B. Kopuaruna. - Boponex : BopoHexckuif HHCTHTYT
®CUH Poccumn, 2019. - 188 c. - Tekcr : snexkrpoHHbid. - URL:
https://znanium.com/catalog/product/1086249. — Pexum nocryma: o

TIOIIHUCKE.
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7. Ilepeuennb JIEKTPOHHBIX 00pa30BaTEIbHBIX PeCypcoB HH(POPMAIIMOHHO-TETeKOMMYHUKALTHOHHOI ceTH
"UnTepHet"

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

JUISL OCBOCHHUSI IMCLIMIUIMHBI IPUBECH B TabuLe 9.

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

URL anpec HaumeHnoBaHnue
http://window.edu.ru/ Becrunatnas anekrpoHHas Ondnuoreka onaiH "EanHoe 0kHO K 00pa3oBaTeIbHBIM pecypcam”
https://www.intuit.ru/ Hanwmonansabiilt OTkpbITelil YHUBepcuTeT "UHTYUT"
https://elibrary.ru/ e¢LIBRARY.RU - HayuHas anexkTpoHHas OHOIHOTEKA
http://lib.guap.ru/ bubnunoreka I'VAIT
https://znanium.com/ OneKTpoHHO-0MONIKOTeYHAsl cUcTeMa Znanium
https://e.lanbook.com/ ObC Jlanp
https://www.book.ru/ BOOK.RU - coBpemeHHast 3IeKTpOHHAs ONOIHOTEKa IS By30B M CCY30B OT IIPaBooOIIaiaTess
https://urait.ru/ Oo6pa3oBarenbHas miarpopma FOpaiT

http://www.iprbookshop.ru/ DnekTpoHHO-0ubnoreunas cucrema IPR BOOKS

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOT U

8.1. IlepeyeHb mporpaMMHOTro 0OeCIIeUeHN s, HCIIOIb3YEMOr0 P OCYLIECTBICHUH 00pa30BaTeIbHOTO Npoliecca N0 JUCIHUILINHE.

[epedeHp UCONB3yeMOro NporpaMMHOro obecrneueHus npeacTanieH B Tadnuue 10.

Tabmuna 10 — [TepeueHs MporpaMMHOTO 00eCTIeUeHUS

Ne

n/m

HaumeHoBaHue

1  «®uskon» - BupryanbHbIil KOMIUIEKC 1a00paTOPHBIX paboT B 2 HacTIX

8.2. TlepeueHb HHPOPMAHMOHHO-CIIPABOYHBIX CHUCTEM, HCIONB3YEMBIX MPH OCYIIECTBICHHH 00pa30BaTeNbHOrO Mpolecca o
JIUCLUILIAHE

IMepeuenb UCHOMB3yeMbIX HH(POPMAIIOHHO-CIIPABOYHBIX CHCTEM IPeACTaBieH B Tadmuie 11.

Tabnuna 11 — [lepeyeHs HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne

n/n

HaumenoBanue

V4eOHBIM IIITaHOM HE IPEXyCMOTPEHO

9. Marepua/ibHO-TeXHUYECKas 0a3a

CocraB MaTepI/IaJ'[I)HO-TeXHI/I‘{ECKOf/i 633}:1, HeO6XOHPIMOﬁ JUIs1 OCYIICCTBJICHUA 06pa30BaTeJ'II)HOFO nponecca mno AUCHHUIIIIMHE,

npezacrasiied B Tabnune 12.

Tabmuna 12 — CocraB MaTepUaibHO-TEXHUYECKON 0a3bl
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N HauMeHoBaHHe cOCTaBHOM YacTH Homep aynuropun

n/n MaTepuaJbHO-TeXHHYecKol 6a3bl (npu Heob6xoaMMOCTH)
1 Donp ayantopuii O I'VAII nuis mpoBeeHNs TEKIUOHHBIX U IPAKTHYECKUX (CEMHHAPCKUX) 3aHATUI
2 Jlaboparopust GU3HKU U IEKTPOTEXHUKH 205
3 JlaGoparopus MpUKJIATHOI MaTeMaTHKHU 1 MH)OPMAMOHHBIX TEXHOIOTHI 206

10. OueHoOYHBIE CPeACTBA IJIA MPOBEAEHHS MPOMEKYTOUHOI aTTeCTAllUN

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

Taduune 13.

Tabnuma 13 — CoctaB OLICHOYHBIX CPEICTB [UIS IPOBEACHHS IIPOMEKYTOUHOH aTTeCTaluu

Buj npome:kyTo4HOIi aTTecTanuu IlepeueHDb OLICHOYHBIX CPEACTB
JuddepeHpoBaHHBIN 3a4€T - CrIucok BOIIPOCOB
- 3amaun
- Tectsl
OK3aMeH - CIIuCOK BOITPOCOB K 3K3aMEHY
- 3amaun
- Tectsl

- DK3aMeHaIlHOHHBIC OuIIeTHI

10.2. B kayecTBe KPUTEPHUEB OLIEHKU YPOBHS CHOPMHPOBAHHOCTH (OCBOCHUs) KOMIIETEHIMH OOyYalONIMMHUCS MpPUMEHSeTCS 5-
OannbHas IIKajda OLEGHKUM C(OPMUPOBAHHOCTH KOMIICTEHLUM, KOTOpas mHpuBeleHa B Tabmune 14. B TeueHue cemecTpa MOXET
ucnonb3oBarbest 100-0amipHas mKaaa 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 KOMIIeTeHINIi
5-0a/IbHas 1KaJIa

"oTiu4yHO" - oOyuaromuiics ryOOKO U BCECTOPOHHE YCBOWII IIPOrPaMMHBII Marepuair;

"3a4TeHo" - YBEPEHHO, JIOTHYHO, ITOCIIEIOBATENILHO M TPAMOTHO €T0 U3JIaraer;
- ONUpasCh Ha 3HAHWS OCHOBHOH M JIONOJHMTENBHOW JINTEPaTyphl, TECHO HPHBS3BIBACT YCBOCHHBIS
Hay4HbI€ MIOJI0KEHUS C IPAKTUUECKON JeATeIbHOCThIO HallPaBICHUS;
- yMen0 000CHOBBIBAET U apIyMEHTUPYET BbIAIBUTAEMbIC UM UJICH;
- JIeNiaeT BHIBOJBI U 00OOIICHNUS;

- cBOOO/IHO BIIaJ€eT CUCTEMOH CIEeUaIU3UPOBAHHBIX ITIOHATHH.

"xopomro" - 00yJalomuics TBEPAO YCBOMJI MPOTPAMMHBIN MaTrepual, TpaMOTHO M IO CYIIECTBY H3JIaraeT ero,
"3a4yTeHo" OINHUPAsICh HA 3HAHUS OCHOBHOM JIUTEPATYPBI;

- He JIOITyCKaeT CYIIeCTBEHHBIX HETOUHOCTEH;

- YBS3bIBA€T YCBOGHHBIC 3HAHMS C IIPAKTHIECKON JeATEILHOCTHIO HAlPaBIICHNS;

- apryMEeHTHPYET Hay4HbIE ITOIOKCHIS;

- JIeJIaeT BBIBOIBI U 000OIIEHNS;

- BIIAJICET CUCTEMOM ClieajIu3upOBaHHbIX MTOHSATHH.

"'y I0BIETBOPUTEIHHO" - o0y4aromuiics yCBOMJ TOJILKO OCHOBHOW TPOrpaMMHBIA Marepuai, IO CYHIECTBY H3JIaraeT ero,
"3a4uTeHo" ONHUPAsACh HA 3HAHUS TOJIBKO OCHOBHOMH JIMTEPATypHI;
- JIOITyCKaeT HeCyIIeCTBEHHbIE OINOKN W HETOYHOCTH;
- UCHBITHIBACT 3aTPYAHECHUS B IPAKTUYECKOM IPUMCHEHNN 3HAHMI HarpaBJICHUA
- c11abo apryMeHTUpPYeT HayqHbIe TIOJIOKEHNS;
- 3aTpynHsAeTcs B popMyIHpOBaHUH BEIBOZOB U 0000LICHHI;

- YaCTUYHO BIIAJICET CHCTEMOM CTICHHUAJIU3UPOBAHHBIX TTOHSATHH.

12



OuneHka KoMneTeHIHH
XapakTepucTHKA ¢(pOPMUPOBAHHBIX KOMIIETEHIU I
5-0a/IbHas KA1

"HeyNOBIETBOPUTENILHO" - 00y4JaroIuiics He yCBOWII 3HAUUTENILHOM 4aCTH MPOrpaMMHOIO Marepuara;
"He 3auTeHo" - JIOIIyCKAaeT CYILECTBEHHbIC OIIMOKM ¥ HETOYHOCTH IPU PACCMOTPEHHM INpoOIeM B KOHKPETHOM
HaIpaBICHUM;

- UCIIBITBIBAET TPYAHOCTHU B IIPAKTUYECKOM IPUMEHEHUH 3HAHUH;
- HE MOXET apryMeHTHPOBATh HAyUHBIE I1OJI0XKEHHUS;

- He (opMynupyeT BBIBOAOB U 00001IeHUI.

10.3. TurmoBsIe KOHTPOJIBHBIE 3a/IaHUS FJIN MHBIC MaTepHaIbl.

Bompocs! (3aaun) 1151 9K3aMeHa IpeICTaBIeHbI B Tabmuie 15.

Tabnuna 15 — Bonpock! (3a1a4u) 1ist 9K3aMeHa

Ne Kon
[lepeuens Bonpocos (3agau) AJs1 IK3aMeHa

n/n HHIUKATOpa

1 MarHuTHOE moje, ero HCTOYHUKH. OmnpenencHHe BEKTOpa MarHUTHOW uHAyKmuH. [paduueckoe m3obOpaxennme OITK-1.3.1

MarHuTHBIX TOJICH. HpI/IHHI/IH CynepIrio3snuuu

2 3akon buo-Casapa-Jlamiaca. MarHuTHoe Mojie OSCKOHEYHOTo MpsAMOro Toka MarHuTtHoe mose kpyroBoro toka. OITK-1.3.1

Buxpesoii xapakTep MarHiTHOTO TOJIS.

3 Cuna Awmmepa. B3aumonelicTBue mapamensHbIXx TOkoB. CHIIOBOEe JeHcTBHE CO CTOpPOHBI MarHuTHoro mois Ha OIIK-1.3.1

JJIEMEHT TOKA U Ha paMKy ¢ TOKOM. PaboTa 1o nepeMenieHuo NpoBOIHIKA U KOHTYpa C TOKOM B MATHUTHOM TIOJIE.
4 MarunutHoe none B Beuiectse. Turbsl MaruetukoB. [Ipupon nua- u napamarseruzma OIIK-1.V.1
5 Ipupona peppomarnernsma. [lpumeneHne peppoMarHeTHKOB OIIK-1.3.1

6 Teopema 0 LUPKYIANMM BEKTOpa MAarHUTHOW HHAYKIMU U €€ NpPUMEHEHUe Ul BblYMclIeHus HanpspkeHHocTH OIIK-1.B.1

MAarHMTHOI'O I10JIA B COJICHOUIC.

7 JleiicTBHEe MarHUTHOTO IOJIS HA IBMOKYLMiics 3apsia. Cuna Jlopenna OIIK-1.3.1
8 MarHuTHBIN IOTOK, €AWHHILIBI ero u3Mepenus. CriocoObl BRIUMCICHHUS MArHUTHOTO MoToka. Teopema ["aycca. OIIK-1.3.1
9 3axoH Dapazes. BeiBoz 3aK0HA IEKTPOMarHUTHOM MHAYKIMY U3 3aKOHA coxpaHeHus sHeprud. [Ipasuio Jlenna OIIK-1.B.1
10  Bropoe ypaBHeHHe MakcBeiuia B MHTErpajbHOU opMe — 0000IIeHIEe 3aKOHA HIIEKTPOMArHUTHOW HHIyKIUH OIIK-1.3.1

11  Bpamenue npoBoAsIIeH paMKU B OXHOPOAHOM MarHUTHOM none. [lonyuenue nepemenHoi cunyconganshoit OJC u OIIK-1.V.1

TICPEMCHHOTO TOKA.

12 SBnenue camouHAYKUUH. MHIYKTUBHOCTD. IHIYKTHBHOCTD COJIEHOUA. OIIK-1.V.1
13 Dneprust MarHuTHOTO T0JIs1. OOBEMHAs TJIOTHOCTD YHEPTUH, STUHUIIBI €€ U3MEPCHUS OIIK-1.3.1
14 Toxwu cmemenus. [lepBoe ypaBHeHHe MakcBellla B HHTETPAJIbHOM opme. OIIK-1.3.1

15  Cucrema ypaBHeHH MakcBesia B HHTETpaIbHOM (opMme U cieacTus u3 Hee. [lonstue 06 anexrpomarautHoit Boae  OIIK-1.3.1

(OMB) kak cnencreue U3 ypaBHeHU MakcBeiia.

16  Kunemaruueckas Qopmyna rmiockoii rapmonuuyeckoi OMB. [lnuna Bosubl. BonnoBoe umcimo. ®pont Bomubl.  OIIK-1.3.1
BonnoBasi moBepxHOCTb. OCHOBHBIE CBOHCTBA 3JICKTPOMAarHUTHBIX BOJIH: IONEPEYHOCTH, COOTHOIICHUE MEXIY

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

18  OcHOBHBIE TOHATUS M 3aKOHBl T€OMETPUYECKOM ONTHKH. 3aKOH HE3aBUCHMMOCTU CBETOBBIX ITyykoB, 3akoHbl OIIK-1.V.1
OTpakKeHHMs U MPEIOMIICHUS Ha IpaHMIle IByX cpen. Onrudeckas qmuHa mytH. [Ipunnun depma. SIBnenue moiHoro

BHYTPEHHETO OTPAKE€HUSA U €r0 UCIOJIb30BaHUE. CBETOBOJIBI.

19 Bocnpusarue cBera genoBekoM. OTHOCHTENBHAs CIIEKTpaibHAs cBeToBas 3ddexruBHOCTs m3nmydeHus (pynkums OIIK-1.B.1
BUIHOCTH) U ee Tpaduk. COOTHOIEHHE MEX/Ty JUTHHOM BOJMHBI M IBETOM. [I0HATHE MOHOXPOMATHUECKOTO H3ITyIEHHS.

CHeKTpaHBHBIﬁ MakKCUMyM YYBCTBUTCJILHOCTH IJIa3a.
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Ne Kon
IlepeueHs BOompocoB (3a1a4) AJisl IK3aMeHa
n/n MH/IMKATOpa

20 YcioBHSA KOTepeHTHOCTH IEKTPOMArHUTHBIX BONH. OmpeseneHne pesynsrara HHTepdepeHnun Ha ocHoBe Teopembl o OITK-1.3.1
CIIO)KCHUH KoNleOaHUi, BIUSAHUE pasHOCTH (a3 MHTepdepupyomux BoaH. OnTHYecKas IJIMHA IMyTH W ONTHYECKas
pazHOCTh X0ofa. CBA3b pa3sHOCTH (a3 IBYX BOJNH M MX ONTHYECKON PA3HOCTH XOAa. YCIOBHS MONYUYECHUSI MUHUMYMa U

MaKCHMyMa aMIUTATYAbI BOIHBI Tpu HHTEphepenin OMB.

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

KOT€pPEHTHBIX BOJIH OT €CTECTBEHHBIX UCTOYHUKOB CBETA.

22 Ompir lOHra. HWuTepdepenmus B TOHKMX IUIeHKax M B kimHe. Komeia Herorona. I[era ToHkmx mimeHok. OIIK-1.V.1

HpO CBCTJICHHUC OIITUKH.

23  Ilomsatme o pudpakuuu BomH. [lpunnun Iloiirenca-®dpenens. Merox 30H Openens. IlpsamommueiiHoe OIIK-1.3.1

pacripocTpaHenue cBeta. Judpakius BOJIH Ha KPYIJIOM OTBEPCTHU M JUCKe. Bua nudpakiMOHHON KapTHHBI.

24 Judppakuys B HapaUleNIbHBIX JIydaxX Ha INEeJIHM. YCJIOBHS BO3HUKHOBEHUS AudpakunmoHHbIX MakcumymoB u  OIIK-1.V.1

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

25  ndpaxkunoHHas pelieTKa, IPHHIMI ee JeHcTBHSA. 3aBHCUMOCTh yria OU(pakuu OT JUTHHBI BOJHEL Pasnoxenme OIIK-1.B.1
Oermoro cBera B CIIEKTP C MOMOIIBIO AW(PAKIMOHHON pemeTKH. Paspemratomas cnocoOHOCTh AM(PAKIMOHHON

PEIICTKH.

26  EcrecTBeHHBI W NOISAPU30BAaHHBEINA cBeT. YacTWdyHO mHonspu30BaHHBIA cBeT. CremeHp momspmsanuu. [Imockocts OIIK-1.V.1

nospu3anuy. 3akoH Manoca.
27  Ilonspuzanus cBeTa IIpU OTpaXKeHUU U NpenomieHuu. 3akoH bprocrepa. [lonspusaropst. OIIK-1.B.1

28  Jlucmepcus 3MeKTPOMAarHUTHBIX BOJH. Jlucriepcns BemiecTBa HOpMasibHas 1 aHoMainbHas. McmonszoBanue qucnepcun  OITK-1.3.1

B ipu3Max. OObsICHEHNE AUCTIEPCHH B EKTPOHHON TEOPHH.

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

30 DHepreTHyeckas CBETUMOCTh HarpeThiX Tel. McrmyckarenbHas M MODIOLIATeNbHas criocoOHOoCTh Tena. Emxununel ux  OIIK-1.3.1

n3Mepenus. AdbcomotHo yepHoe teno (AUT).

31  DOueprerunueckas ceetumocth AUT. 3akon Credana-bonbimana. Pacnipenenenune sneprun B ciekrpe uznydenust AUT.  OITK-1.3.1
3aKkoH CMelIeHHsT MaKCHMyMa CIIeKTpa H3Iy4eHHs ¢ Temmeparypoil. (3akoH Buna). LiBetoBast Temmeparypa Terna.

ITpuMeHeHHe 3aKOHOB TEIIOBOTO U3JIYUECHHMSL.
32 KsanToBas npupoa usnydeHus. ['unoresa u popmyna [Tnanka. OIIK-1.3.1

33 dorosnekrpudecknii dpdext. OnbITHBIE 3aKOHBI BHeEIIHero ¢otodddekra. KpanroBas teopus doroaddekra. OIIK-1.3.1

®otonbl. YpaBHeHUE DHHIITEHHA.

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

KopItycKynsipHO-BOITHOBOH yasli3M H3ITy4CHHUS.

35  KopnyckyaspHO-BOJIHOBOHM —Jayanu3M MuKpodactul. [lumoreza ne bpoitna. Jnuna Bomubl ae  bpoins.  OIIK-1.3.1
DKCHepUMEHTAIbHOE OOHApy)KEHHE BOJIHOBBIX CBOMCTB JJIEKTPOHOB. BonmHOBas (yHKUMS M €€ CTaTHCTUUECKUI

CMBIC]. YCIIOBHE HOPMHUPOBKH.

36 CoorHomeHue HeompeneneHHocteil (mpuHuun [ei3enbepra). [IpuHIMN NpUYMHHOCTH B KBaHTOBOM Mexanmke. OIIK-1.V.1

BeposTHOCT Kak 00bEKTHBHAS XapaKTEPUCTHKA PU3NIECKUX CHCTEM.
37  Oo6mee ypaBHenue llpeaunrepa. YpaBuenue llpenunrepa 1uis CTallMOHAPHBIX COCTOSTHUM. OIIK-1.3.1

38  Omsir Pesepdopna. SAnepuas moxens aroma Pesepdopaa. BomopononomoOusie atombl u uoHsbl. [loctynarsr bopa.  OIIK-1.3.1
DHepreTHYeCcKUe YPOBHU IEKTPOHA B aTOME BOJOPOAA. DHeprus Bo30yKAeHUs U dHeprus noHuzanuu. OObsCHEHUE

CIIEKTPOB M3Iy4eHUs Bogopoaa no bopy.

39  VpaBuenue lllpemmnrepa mis aroma Bomopoxa. CrmH aJekrtpoHa. KBaHToBbIe umciia M ux ¢msmdeckuii cmbicn. OIIK-1.3.1

Hpunanun [Tayau. DnekTpoHHbIE 000I0UKH.

40  Cnexrtp m3nyueHus atoma Bomopona. Cepum nunuit. O6o0uieHHas ¢popmyna banbmepa, ee oObsicHenue Ha ocHoBe OIIK-1.3.1

KBaHTOBOH TEOpHH CTpoeHHs aroma. [IpaBuia orbopa.

41 PacmpeneneHue 31€KTPOHOB IO SHEPreTHYECKMM 30HAM. JleneHue BelecTB Ha MeTa/uisl, noimymposofnuku u  OINIK-1.3.1

JUDJICKTPUKU B COOTBETCTBUU C 3aIIOJTHEHUEM DHEPIrE€TUYECCKUX 30H DJIEKTPOHAMU.

14



Ne Kon
IlepeueHs BOMpocoB (3a1a4) Jisl IK3aMeHa
n/n MHIMKATOpa

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

43 3onHas cxeMa COOCTBEHHOrO nonynposogHuka npu T=0 u T>0. Yposens ®epmu. 3aBucumocts 3nexrpornposognocty  OIIK-1.3.1

OT TeMIeparypsl. TepMUCTOpBL.

44  Bayrtpennuil ¢Qoroaddexr B momynpoBomHukax. DorompoBoguMocTh, ee npuMeHeHHe. Kpachas rpanmma  OIIK-1.V.1

BHYTpeHHETO poTorddexra.

45  3oHHas cxeMa MOJIYIIPOBOIHUKOB ¢ 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 craructudeckoil OIIK-1.3.1
BeposTHOCTsIMU. Kiaccuueckas cratuctuka Makcsenna-bonsiimana. KBantossie cratuctuku ®epmu-/lupaka u bose-

DWHINTEHHA.

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

Bonpramnephas xapakrepuctuka. KoadgpuunenT BeImpsamMiIeHus

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

TeHepaTopsI

49  CocraB aroMHoOro sapa. HykIoHbI, UX XapakTepucTHKU. MaccoBoe u 3apsiioBoe uncia. M3oromsl. "edexr macce" 1 OITK-1.3.1

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

50 PanmoakTHBHBIE W3IIy4eHHs. 3aKOHOMEpHOCTH anbha- W Oera- pacmamoB. MoHmsupyromme wusmydenus, unx OIIK-1.B.1
MIPOHHUKAIOMIAs] CIIOCOOHOCTH, B3aMMOACHCTBHE C BEIIECTBOM W OHOJOTHUECKHMH OOBEKTaMH. DKCIO3UIMOHHEIE,

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

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

peaxuuu. lennas peakuus genenus saep. KoadodunueHt pasmMHoxeHH HEHTPOHOB.
52 TepmosinepHas peakiysi B3pbIBHOTO THMA. [IoHATHE 00 yNpaBiseMoil TEPMOSIICPHO peaKkInm. OIIK-1.3.1

53  Tlonsarue 00 371€MEHTAPHBIX YaCTHIIAX. OIIK-1.3.1

Bomnpocs! (3anaun) st 3adera / audd. 3aueta 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 / 1ud . 3ayera
n/n MHIMKATOpa

10 Ilomarue xonebGaHus u BoMHbL IIpumepnl koneOanuil. KomeGanus nepuomuueckue u Hemepuogudeckue. OIIK-1.B.1
l'apmonnueckue xonebanus. Kunemarudeckass GopMysa rapMOHUUECKHX KONeOaHUN. AMIUIUTYAA, YacTOTa, MEPUOJ
xonebanuii. Enununel usmepenus 3tux BenuuuH. @aza xonebaHuil (monHas U HavanbHas). EXuHUIBI n3MepeHus

(a3bl. BexTopHOE npeacTaBiIeHre TapMOHUUECKUX KolleOaHui.

11 CkopocTb M yCKOpeHHME IpU TapMOHHUYECKUX KosiebaHusXx. MakcuMallbHble 3Hau4eHHsl ckopocTH M yckopenus B OIIK-1.3.1

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

12 Vopyrue m kBasuynpyrue cwibl. [uddepeHnmansHoe ypaBHEHHE COOCTBEHHBIX KoneOanmil. Ilepumox m wactrora OIIK-1.V.1
coOcTBeHHBIX KoneOaHmil. [lepron coOCTBEHHBIX KoJMeOaHWH NPY)KUHHOTO MAasTHHKA, 3aBHCHMOCTb IHEpPHOAA OT

Macchl TeJla U KO3 QUIMEHTa KECTKOCTH NPy KUHBL.

13 DHeprus rapMOHUUYECKHX KoJeOaHHM, ee CBA3b C MACCOH Tena, 4acTOTOW M aMmuTynoi konebanuil. Coxpanenue OIIK-1.V.1

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

14  uddepeHunanpHoe ypaBHeHHE CBOOOMHBIX (3aTyXarolIMX) KoJieOaHWid, 3aBUCHMOCTh UX aMIDIATYABl oT Bpemenu. OIIK-1.3.1
Jlorapudmuueckuii fekpeMeHT KoseGaHui, ero cBs3b ¢ KO3()(QUIUEHTOM 3aTyXaHUs U 4acToToi. YacToTa CBOOOMHEIX

KoJleOaHuit

15  JIuddepenunansHoe ypaBHEHHE BbIHYXK/ICHHBIX MEXaHUYECKUX KOJIeOaHUM, 3aBUCUMOCTD UX aMIuuTyabl oT yactotsl  OIIK-1.B.1
BBIHYXKAAIoLIeH CHIIbl. SIBeHue pe3oHaHca. JJoOpOTHOCTh KoJeOaTeNnbHOW CHCTEMBI, €€ CBsI3b C JIOrapu(pMuuecKum
JIEKpeMeHTOM KosieOaHnil. XapakTep PE30HAHCHBIX KPHUBBIX INPH PasHbIX JOOPOTHOCTAX KoneOaHMi. SIBneHms

pe€30HaHCa B TEXHUYCCKUX CUCTEMaAX.

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

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

18  Pacmpoctpanenue BoiH B ynpyroil cpexne. IlpomonbHble u momnepeunbie BoiHbl. Juddepenuuansioe ypaBuenue OITK-1.V.1
miockoit BomHBL. @DpoHT BOmHEL KuHemarnueckas ¢opmyna IUIOCKOH M cdepruueckod TapMOHHYECKHX BOIH.

AmmuTyzna 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 WJCATBHOTO rasa. YpaBHEHHUE

Menpneneesa - Knaneiipona.

20 Ilomstme o ymcine cremeHed cBOOOIBI MoJeKyll. 3akoH bonblmana o paBHOMepHOM pacmpenenenun sHepruu no  OITK-1.3.1

CTCIICHAM CBO6OHBI MOJIEKYJI. CpCZ[HSISI SHEPIrusa XaoOTUICCKOro ABMIKECHUS MOJICKYIL. IlousaTHe o BHyTpeHHCﬁ OHEpPruu.

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

HICaTbHOTO Ta3a Mo CKopocTsM. HamBeposiTHeHas, Cpeanss apupMeTHUecKast U CpeIHssl KBaIpaTHYHAas CKOPOCTH

MOJIEKYII.

22 Yucno CTOIKHOBEHUH U CpefHss JUIMHA cBOOOIHOTrO npobera Moinekyl. IlonsaTue o Bakyyme. OIIK-1.3.1
23 Cucrema yacTHI B IIOJIe BHEITHUX cuil. bapomerpudeckas popmyna. Pacnpenenenune bonpumana. OIIK-1.3.1
24  Mexanndeckas pabora u temiora. Pabora raza nmpu u3meHeHun ero oobema. P-V nuarpamMmsl. OIIK-1.3.1

25 llepBoe Hayano TepMOAMHAMUKU. TemnmoeMKocTh (IIOJHAs, MOJIspHAas, YynelbHas). YHuBepcanbHas rasosas OIIK-1.3.1

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

26  IlpumeHeHHEe TEPBOrO Hayalla K M30XOPUYECKOMY, H300apHOMY, H30TEPMHUYCCKOMY M aanabarnueckomy npomeccam. OITK-1.V.1

I'paduku mponeccoB. MossipHas TEIIOEMKOCTH B TIporieccax. Pabora B mpomeccax.

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 ujeanbHoil teroBoil mammue. KIIJ| uneanbHoit TemnoBoit mammsbl. Lluxn Kapuo u ero KIIJA s

HUACAJIBHOTIO I'a3a.

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

OkcrepuMeHTanbHbIe H30TepMbl. Kputnueckas tremmeparypa. [lepechinieHHbIN map 1 neperperas KuaKkoCTb.
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Ne Kon
Ilepeuens Bonpocos (3a1a4) aJd 3a4era / 1udd. 3auera
n/n MH/IMKATOpa

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

cucteme. Toueunsle 3apsabl. 3axoH Kynona.

31  OcHoBHas cwiIOBas XapaKTePUCTHKA AJIEKTPUUECKOTO IOJIs — HANpsHKEHHOCTb, eIUHMIBI ee u3Mepenus. Bextop OIIK-1.B.1
JNMEKTPHIECKON MHIYKIUH (IEKTPUYECKOTO CMEIIeHHs). B3aMOCBs3b BEKTOPOB HANPSKEHHOCTH M JIEKTPHYECKOH

nHAyKnud. [padudeckoe n300pakeHHe MEKTPHIESCKUX Toseil. [IpHHIM cyneprno3nuny 3MeKTpuYecKux monen

32 TloreHmman anekTpocTaTuueckoro mojst. Exununst ero uamepenuns. OnpeseneHue noTeHpana yepes padory u yepes  OIIK-1.V.1

MOTECHIMAIBHYIO SHepruio. [loTeHnnan moss To4eyHoro 3apsaa. DKBUIOTCHIMAIbHBIE TOBEPXHOCTH.
33 Pabota cun snexrpuueckoro nosns. [ToTeHnuanbHpli XapakTep dMEKTPUUECKOro MO, OIIK-1.V.1

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

Bzanmuas TNEPNICHAUKYIIPHOCTL CHJIOBBIX JIMHAHA W 9KBHTIOTEHIIHAIEHBIX HOBerHOCTeﬁ.

35 IloreHuManbHBIA XapakTep 3JeKTpocTaTHdeckoro momsd. llupkymsamms Bekropa HampsbkeHHocTH. IloTok Bektopa OIIK-1.V.1

HaNpPsHKEHHOCTH AIEKTPUUECKOro nouisl. PU3nuecKuil 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 KOHICHCATOPOB OIIK-1.B.1
39 Tuns! quanexrpukos. [lonspusaus quanekTpukoB. CBsi3aHHBIE 3apsibl. OIIK-1.V.1

40  DHeprusi 3apsDKCHHOTO ITPOBOJHHUKA, JHEPTHs 3apsDKEHHOro KoHAeHcaropa. OOmiee Bweipaxkenue anst sueprum  OIIK-1.B.1

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

41  TloCTOAHHBIN 3MEKTPHUYECKUII TOK, €r0 XapaKTePUCTHKU U YCIOBHUS CyliecTBOBaHUSA. CTOPOHHUE CHIIBL. OIIK-1.B.1
42 3akonsl Oma u J[xoyns-JleHna B HHTErpanbHOl 1 AuddepeHunanbHon Gpopme. OIIK-1.B.1
43 Pacuer pa3BeTBICHHBIX dNeKTpruueckux uenei. [Tpasuna Kupxroda. OIIK-1.B.1

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

Tabmuna 17 — [Tepedens TeM [UIs BBIOIHEHHS KypCOBOW pabOThI

Ne

y IIpumepHbIii NepeyeHb TeM AJ15 BHINOJHEHUs KypPCcoBOii padoThI
n/n

V4eOHBIM TIITaHOM HE IPEXyCMOTPEHO

BOHpOCLI JUIA TIPOBECACHU A HpOMe)KyTO'—IHOﬁ arTeéCTallii B BUAC TECTUPOBAHUSA ITPECACTABIICHBI B Ta6J'II/II_[C 18.

Tabmuma 18 — [IpuMepHbIii IepedeHb BOIPOCOB VI TECTOB

Ne . Kon
TIpuMepHbIii epeyeHb BONPOCOB /ISl TECTOB

n/n HHIUKATOPA

1 IIpu xakoMm mporecce yBeaudeHHe aOCOMIOTHON TeMITepaTyphl HACAIBHOTO ra3a B JABa pa3a NpUBOAUT K yBeaudenuto  OITK-1.V.1

JIaBJICHUS Ta3a B 2 pas3a

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

TeMmeparypa xoxoaunabauka 300 K.
3 CIUTOIIHONM IMTMHAP Macchl M KaTUTCs 0e3 CKOJBKEHHS CO CKOPOCThIo V. KakoBa ero KuHeTnuecKast SHeprus? OIIK-1.3.1

4 Ilo 3agaHHOMY YypaBHEHHIO TapMOHHYECKOTO KOJICOAHUS ONpENeNIUTe aMIUIMTYlLy W uactoty koneOmomeics OITK-1.V.1

MaTepuaTbHON TOUKH
5 JlBr>keHHe MaTepHanbHOH TOUKY B IJaHHOU CHCTEMe OTCUeTa XapakTepusyeTcs ypaBHeHUaAMH . Haiitu ckopocts Touku  OIIK-1.B.1
6 Bo cxombko pa3 ABMKYIIMACS co cKopocTbio v=0,999¢ anekTpoH “Tspkenee’ moxoserocs? OIIK-1.B.1

7 OnpenenuTh HaNpaBlIeHHE WHIYKIHOHHOTO TOKA B PaMKe, €CJIM OHA HAXOIUTCS B OAHOPOAHOM MarHuTHOM mone, a OIIK-1.B.1

BEJIMYMHA MAarHUTHOM UHAYKOHA B YMCHBIIACTCA.
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Ne . Kon
IIpumMepHBIii NepeyeHb BOMPOCOB /ISl TECTOB
n/n MHIMKATOpa

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

conpotusieHre 4 Om. OnpenenuTs CUIIy TOKa B IETIH.

9 Kak m3MeHunTCs cuiia KyJIOHOBCKOTO B3aMMOJICHCTBHUS IBYX HEOONBIINX 3apsDKCHHBIX MIapoB NpH yMeHbleHnu 3apsiga  OIIK-1.B.1

Ka’K/IOTO M3 HUX B 2 pa3a, €M PacCTOSHHUE MEXIy HUMH OCTaeTCsl HeM3MEHHBIM?
10 OmHO M3 CBOWMCTB JIEMEHTAPHBIX YaCTHII - CIOCOOHOCTH: OIlK-1.3.1
11 Kaxkue 3neMeHTapHbIe YaCTUIIBI HA3bIBAIOT CTAOUIBHBIMU? OIIK-1.3.1

12 OsHauaeTr JM pacraj YacTHIl Ha JBE WM OOJIbIEe YMCIO YAaCTHL, YTO JAHHAs YacTUIa COCTOMT M3 Heckoipkmx OIIK-1.3.1

qacTuIr?
13 Kaxwue B3aMOZEHCTBHS ONPEAENIAIOT YCTOHIUBOCTD A€ B aTOMax? OIIK-1.3.1
14  Anbda -usnyyenue — 310... OIIK-1.3.1
15 Yo npencrasnser coboit berra-n3myuenue? OIIK-1.3.1
16 Yo npencrasiser co0oii raMma-u3IydeHue? OIIK-1.3.1
17  HampaBieHue MarHUTHBIX JIMHUH 1O HAIIPABJICHHUIO AIEKTPUUYECKOrO TOKAa MOXKHO OIPEAEIUTh OIIK-1.B.1
18  Kakyro nmiHHIO Ha3bIBAIOT MAarHUTHOW JTMHUEW MarHUTHOTO TTOJIS OIIK-1.V.1

[lepedyeHb TeM KOHTPONBHBIX pabOT MO JUCHHUIUINHE 00YJaIoIiXcs 3a09HON (popMbI 00yUEHUSL, IPEACTAaBIEHBI B TabuIe 19.

Tabmuna 19 — I[lepeveHb KOHTPOJIBHBIX pabOT

Ne

y IlepeyeHb KOHTPOJBHBIX padoT
n/n

V4eOHBIM TIITaHOM HE IPEXyCMOTPEHO

10.4. Metoaudeckue MaTepuasl, ONPeeIIoIue IPOLeayPhl OLICHUBAHUS HHIUKATOPOB, XapaKTEPU3YIOIIX 3Tallbl (OPMUPOBAHUS
KOMIICTEHIIUH, cofepKaTcsa B JIOKaJIbHBIX HOpMAaTHBHBIX akTax [ YAII, permaMeHTHpPYOMUX MOPSLOK U MPOLEAYPY HPOBEICHUS TEKYyIEro

KOHTPOJIS yCIIeBa€MOCTH U IIPOMEKYTOUHOM arTecTanuu obydaromuxcs I'YAIL

11. MeTonuyeckne yKa3aHus AJis1 00y4al0MNXCS 0 OCBOEHUI0 TUCHHUILIMHBI

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

OCHOBHOE Ha3HaueHHE JEKIHOHHOIO MaTepuaja — JIOTHYECKU CTPOiHOe, CUCTEMHOE, NIyOOKOe M ACHOE W3IO0KEHHE yueOHOro
Marepuana. Ha3HaueHHe COBPEMEHHOM JIEKIMM B paMKaX AUCLUIUIMHBI HE B TOM, YTOOBI IOMYYUTh BCIO HMH(GOpPMALUIO IO TeMe, a B
0CBOCHHHM (DyHIaMEHTaNbHBIX MPOOJIEM IUCIUILIHMHBI, METO0B HAyYHOTO MO3HAHUS, HOBEHIINX JOCTHKEHUI HaydHOI MbIcid. B yueOHOM
IpolLecce JICKIUS BBINOTHAET METOJOJIOTHYECKYI0, OPraHU3allMOHHYI0 U HH()OPManUOHHYI0 (GYHKIMU. JIEKIMs pacKpbIBaeT MOHSATUHHBIN
ammapar KOHKPETHOH 00nacTu 3HaHUS, € MpoOIeMbl, AaeT IeNbHOe NMPEACTAaBICHUEe O JUCIMIUINHE, OKa3bIBAET B3aUMOCBA3b C APYTHMH
JUCHUIUINHAMH.

[Inanupyemble pe3yasTaTsl IPU OCBOCHUH 00y4arOIUMUCS JIEKIMOHHOTO MaTepraa:

- TIONIy4€HHEe COBPEMEHHBIX, [IEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX ONPEAENIACTCS LENeBOH YCTaHOBKOH K
K10l KOHKPETHOI TeMe;
- TIOJTy4€HHE OIbITa TBOPYECKOH pabOTHI COBMECTHO C NIPENOIaBaTeNeM;

- pa3sBUTHUE Hqu)eCCHOHaJ'[LHO—Z[eJ’[OBLIX Ka4yeCTB, J'I}016§I/I K IPEAMETY U CaMOCTOATEIIbHOI'O TBOPYCCKOTO MBIIIJICHUS



- TIOsIBIIEHHE HEOOXOUMOTO HHTEpeca, HEOOXOAUMOTO Ul CaMOCTOATEIbHOM PabOThL;
- IIOy4YeHHe 3HaHUI O COBPEMEHHOM YPOBHE Pa3BUTUS HAyKU U TEXHUKU U O IIPOTHO3E UX Pa3BUTUs Ha Onuokaiiiiue rogs;
- Hay4UTbCsl METOAMYECKU 00pabaTbiBaTh MaTepuall (BbLACIATh INABHBIC MBICIU M IOJOXKEHHSA, NPUXOAUTH K KOHKPETHBIM
BBIBOZIaM, IIOBTOPATH UX B PA3IUYHBIX (POPMYIUPOBKAX);
- IIOIy4eHHe TOYHOTO IOHUMAHHA BCeX HEOOXOAUMBIX TEPMUHOB U IOHATHH.
JleKuMOHHBIN Marepuay MOXET CONpPOBOXKIATHCS AEMOHCTpAalMed CIIaiiloB M MCIOJb30BaHMEM pa3[aTOYHOrO Marepuaia Ipu
IIPOBEICHUH KOPOTKUX JUCKYCCUH 00 0COOCHHOCTIX MPUMEHEHHS OTJEIbHBIX TEMATHK 0 JUCIUILIUHE.
Beoiaenstorcs cneyromue BUAbI JTEKIHN:
- BBogHas aexuus
BBonnas nexkuus K IUCHUIUIMHE 3HAKOMHUT OOy4aroIUXCs C LEJNbI0 M Ha3HaYeHHEM Kypca, €ro pPONbI0 U MECTOM B
cUCTeME TUCLUIUIMH. B Xozme Takoil JIeKIUH CBA3BIBACTCS TCOPETUUECKUH U NMPAKTHYECKUI MaTepuain ¢ MPaKTUKOH Oymymiei
paboTbl, pacckasbiBaeTcs oOIas MeTonuKa pabOThl HajJ KypcoM, IpeJIararoTCsl JIUTEPaTypHble HUCTOYHHUKH, MOMOTAIOIIHE
YCBOGHHIO MaTepualla JUCHHUIUIMHBI U OCBOCHUIO KOMIICTCHIMH, CTAaBATCA HAydHbIE HPOOJIEMBI, BBIJBHIAIOTCA TUIOTE3BL,
omnpezensaercs Gopma TEKyIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTalum.
BBozHas ey K pazaeny. AHaJIOTMYHO BBOAHOH JICKIIUY K JUCIMIUIMHE PACKPBIBACT PsiJ BOIPOCOB, HO CBSI3aHHBIX HE
C IUCLUIUIMHON B LIEJIOM, a C TEMaTUKOW KOHKPETHOTO pa3/ena.
- O0630pHas neKkuus
IIpoBoauTcs ¢ 1eNbI0 CHUCTEMAaTH3aIMU 3HAHUK Ha OoJjiee BBICOKOM YPOBHE, PACCMOTPEHHs 0C000 TPYIHBIX BOIIPOCOB
JUCIUIUIIHBL
- IlpoGnemHuas nexuus
Ha nanHOli JeKnuy HOBOE 3HAHME BBOAUTCSA KAaK HEU3BECTHOE, KOTOpoe HeoOXxoauMo "OTKphITh'. B pamkax yexuuu
co3zmaeTcs MpoOIeMHas CUTyaIHs, KOTOPYI0 00ydarolye penaoT HO3TAIHO C MOACKa3KaMH 1 OMOIIBIO IIPETIOAaBATEIS.
- Jlekuust BIBOEM
OTa pa3sHOBHIHOCTH JICKIUU SBISETCS HPOAODKCHHEM M Pa3BUTHEM IPOOIEMHOTO WM3JIOXKEHHS MaTepuala B AUAIore
IBYX IpernofaBaTesei. 31ech MOICIUPYIOTCS peanbHble CUTYallud OOCYXXKICHHUS TEOPETHUECKUX M MPAKTHYECKHX BOIPOCOB
JBYMS CHIELUATIICTAMH.
- Jlexuus ¢ 3apaHee 3aIUIaHUPOBAHHBIMH OIINOKaMU
JlanHas nexiys NpU3BaHA AKTHBU3UPOBATh BHUMAHHE OOYYarOIIMXCS, Pa3BUBAaTh UX MBICIHTCIBHYIO NEATEIBHOCTD,
(hopMHpOBATH YMEHHUE BBICTYIIATh B POJIN SKCIICPTOB.
3amaua TpenojaBaTeNs COCTOMT B TOM, YTOOBI 3aJOXKHTh B JIEKIHIO OIPEAETIEHHOE KOJIMYECTBO OIIHOOK
COZICPIKATEILHOTO, METOJJHYECKOTO, MOBEICHYSCKOT0 XapakTepa. [lonouparorcss Hanboee TUITUYHBIC OMINOKH, KOTOPBIE O0BIYHO
HE BBINIYMBAIOTCSA, a KaKk OBl 3aTyNIEBHIBAIOTCS. 3amada OOydYaroOIIUXCSl COCTOMT B TOM, YTOOBI IO XOXLy JIEKIMH OTMEYaTb
OmMOKH, PUKCHPOBATH M HA3BIBATh UX B KOHIIE.
- Jlexuus-npecc-koHpepeHus
IIpenonaBarens mpocut 00ydaromuUXcs 3aaBaTh NICHMEHHO BONIPOCHI IO JaHHOW TeMe. B TedeHme IByX-Tpex MHHYT
oOyuaronuecs: GOpMyIHPYIOT HanOoJIee HHTEPECYIOIIIE X BOIPOCH M MEPENaloT MPENoiaBaTeNio, KOTOPHIH B TeYEHHE TpeX-
IITH MHUHYT COPTHPYET BOIIPOCHI 10 UX COACPKAHMIO W HAaYMHACT JICKIHUIO. JIeKuus u3naraercs He Kak OTBETHI HA BOIIPOCHL, a
KaK CBS3HBIM TEKCT, B IIPOLIECCE H3TIOKECHHUS KOTOPOTO (GOPMUPYIOTCS OTBETHI.
- JleKuus-KOHCYIbTAIUS
Marepuain uznaraercs B BUjie BOIPOCOB M OTBETOB MJIM BOIIPOCOB, OTBETOB U JUCKYCCHUI.
CTpyKTypa nperocTaBiIeHus JEKIIMOHHOTO MaTepuana:
- BBojgHas yacTh JCKIUU
IlepBoe mpezncTaBIeHNHe O JTEKIUH CONEPIKUTCSA Yke B GOpMYIHpOBKe TeMbl. OHa TOJDKHA OBITH KPaTKOH, BEIPaXKaTh CyTh
OCHOBHOH wWIen, ObITh NpHBIeKaTenbHOH 1o Qopme. LlemecooOpasHo 3mech cka3aTh Ha 3HAYCHHE OTOH TEMBI Ul
TOCIIEAYIOIIETO YCBOSHUSI 3HAHWH W Pa3sBUTHUS TMYHOCTH OOydJaromuxcs, s Oyaymied mpodecCHOHATbHOH AeSTeTbHOCTH.
Janee MOXHO COOOIIWTH IIENH JISKINM U ee IuiaH. JKeraTelbHO COPHMEHTHPOBATH CITyIaTeleil Ha MOCIEeyIOMmHUH KOHTPOIb
3HAHHUH, MOJIE3HO yKa3aTh Ha CBA3b HOBOTO MarepHuaia ¢ MPOWICHHBIM U MpeAbAyIMM. TeMI U3JI0)KeHUs STON YacTH JICKLHUH,
Kak MPaBHIIO, JOJDKEH OBITh BBIIIE TEMITA H3T0KEHUSI OCHOBHOTO, UTO 3aCTaBIsAeT 00yJaIOMINXCs IICHXOIOTHIECKH coOpaThes 1

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

Ilepexony k M3I0XKEHHIO NEPBOrO BOIPOCA, KAK MPABUIIO, JOJDKHA NIPEALIECTBOBATh Nay3a. B 9To BpeMs JIEKTOp MOXET
[IPOBEPUTH, BCE JIM CIYIIATENIX FOTOBBI K BOCIPUATUIO JEKIUHU (II03bl, BEIPAXKEHHUS JIULI, Pa3rOBOPBL). 3aMeTUB 00yJaroIuxcs, He
TOTOBBIX K BOCIIPUSTUIO, ONBITHBIE IPENOAABATEIN MPOU3HOCIT KPaTKyr0 MOOMIU3YIONLYIO (pa3y, OCTaHABIUBAIOT B3IVIAJ Ha
HEpaJUBbIX, PEXXE - Ha3bIBAIOT ()aMUIIUIO, UMS U HE TPATAT BpeMsl Ha ATUTEIbHbIC 3aMEUaHMUs.

Jlns Toro uTo0BI IPEO0NETh NOTEHIUAIbHYI0 IACCUBHOCTD ClTynIaTenell, HeoOX0AUMO BCEMHU BO3MOXHBIMH CIOCO0aMU
[puAaTh JIEKIUU HPOONEeMHBIH Xapakrep, HOOy)X#as CIyIlaTelledl K CaMOCTOATEIbHON II03HABaTENIbHOW aKTUBHOCTU U
TBOPYECTBY.

K Taxum akTUBHBIM CpeICTBAM MOXHO OTHECTH:

° oOpalieHe K 00y4aroluMcs ¢ BOIIPOCAMH, YTOYHSIOIMMYU IOHMMaHUE OCHOBHBIX UeH U (aKTOB TEMBI;

° OpPraHU3aLUI0 MUHU-CTOJIKHOBEHUH PA3IMYHBIX TOUEK 3PEHHS 110 BBIIBUHYTHIM IIPENoaBaTeIeM MONI0XKEHUAM;

° IIOCTaHOBKY BOIIPOCOB, 33/1a4 ¢ MHOK€CTBEHHOCTBIO PEILICHUH U Ip.;

° UHJMBUIYaJIbHBIA CTUIIb U3JI0KEHUS MaTepuana;

° obecrieueHre OOPATHOM CBS3H.

- 3axmroueHue

B mpouecce uTeHHs JEKIUM IPENoOfaBaTeslb JOKEH I03a00TUThCA O ee 3aBepiieHHd. PaccumTarh Bpems, a He
IIpephIBaTh JEKIHUIO Ha HoxycioBe. OOBIYHO JUI 3aKIIOYEHHS MaTepuana ObIBaeT JOCTaTOYHO 5-7 MHUHYT. 3aBepluast JIEKIHIO,
IIperoaBaTelb OTBEYAET Ha BONPOCHI CIylIaTeIeH, IIOJBOJUT UTOL, JaeT METOAUYECKUE yKa3aHUs K CaMOCTOSTENbHOI paboTe,
KOMMEHTHUPYET IpeJlaraeMylo JIUTeparypy. 3aKaH4UBaTh JEKIHIO Hy>KHO KOHCTPYKTUBHO 10 COZIEPIKAHUIO U MOJOKUTEIBHO 0
SMOLIMOHANIBHOMY HacTpor. OOyuaromuecss [ODKHBI YHTH 3aUHTEPECOBAHHBIMH, 3aHHTPUTOBAHHBIMU, KEJIAIONIMMHU

OHpOGOBaTb 3aBTpa KE NPEAJIOKEHUA JICKTOPA, 4 TAKIKE B XOPOLIEM HACTPOCHUU U aKTUBHOM TOHYCC.

11.2. Metoaudeckue yKa3aHus [Tl 00y4aloIIHXCs 110 BBITOTHEHHIO Ta00PaTOPHBIX PadoT.

B xone BeITIOMHEHNS Ta00PaTOPHBIX paboT 0OydJalOMIHCS JOKEH yITyOUTh M 3aKpeNUTh 3HAHUS, TPAKTHIECKHE HaBBIKH, OBIANETh
COBPEMEHHOH METOAMKOH M TEXHHKOH SKCIEepPHMEHTa B COOTBETCTBHM C KBaTM(HKAIMOHHON XapaKTepHCTHKOH oOydaromerocs.
BrImonHenne 1abopaTopHBIX paboT COCTOMT U3 HKCHEPUMEHTATbHO-NPAKTHIECKOH, pacueTHO-aHAIMTHIECKOH YacTed M KOHTPOIBHBIX
MEPOTPHUATHH.

Brmonaenne 1abopaTopHBIX paboT oOydalomuMcs SIBISIETCS HEOTHEMIICMOH YacThbi0 H3ydeHHs IUCHHILIMHBL, OIpeneseMoi
Y4eOHBIM ITTAHOM, M OTHOCHUTCS K CpeJicTBaM, 00eCIIeUHBAIOIINM PELICHUE CIEAYIOIINX OCHOBHBIX 33/1a4 00y4aroIIerocs:

- IpHOOpETEeHNE HABBIKOB HCCIIEIOBAHMS IIPOLIECCOB, SBICHUH M 0OBEKTOB, H3y9aeMbIX B paMKaxX JAHHOH JVCIMILIMHEL,
- 3aKpeIUIeHNe, pa3BUTHE H JCTAIH3AINS TEOPETHISCKNX 3HAHUMH, OJTyYCHHBIX Ha JICKIUAX;

- TIOJTy4YeHHe HOBOH MH(OPMAIUH 110 H3y9aeMOH JTUCIHUIIINHE;

- IpHOOpPETEeHNE HAaBBIKOB CAMOCTOSATENFHON paboThI ¢ 1a00PaTOPHBIM 000PYIOBAaHHEM H IIPHOOpaMU.

Brmonaenue o0y4aromuMcs 1abopaTopHBIX padboT HE B IMOJHOM 00beMe MOXKET IIPUBECTH K IOHIDKEHHIO OLEHKH 33 AUCIHILIMHY 13-
3a HU3KOTO YPOBHSI OCBOEHHS KOMIIETEHIIHH:

- BBIIIOJIHEHHE MeHee 75% 11abopaTopHBIX padoT - MOHMKEHHE MaKCUMAaIbHON OleHKH Ha 1 6am;
- BeIoHeHKe MeHee 50% 11abopaTopHBIX paboT - MOHMKEHIE MAKCUMAIEHON OIIeHKH Ha 2 6aia;
- HEeBBINOJIHEHHE JTa00PaTOPHEIX PabOT - IOHIDKEHHE MaKCUMAIILHOM OLIEHKH Ha 3 OaJuia.

3ananue 1 TpeOOBaHUS K IIPOBEICHHIO Ta00OPATOPHBIX PadoT.
3amanus 1 TpeOOBaHUS K 1abopaTopHBIM pabotam pa3meineHsl B Jlnanom kadbunere ['VAII B pa3nene IUCUUTUIHHBL

Crpykrypa u popma otuera o 1adbopatopHoii pabote.

OTuyer o 1aboparopHOil paboTe caaeTcs B eKTpoHHOM Buze (nokymeHT Word, nokymeHt PDF) uepe3 Jlnunbiii kabunet ['VAIL Otuer K
11a00paTOPHOIT PabOoTe COAEPIKUT CIISAYIOIINE ICMEHTHIL:

- TUTYJIBHBIN JIUCT C HA3BaHUEM JUCLUIUINHBI, HOMEPOM M Ha3BaHHMEM JIabOpaTOpHOI paboThI;
- [IeJIN U 3a1a4K paboThl;

- IpuOOpBbI;

- 3a/laHME;

- X0 paboThI (IIpH HEOOXOJUMOCTH;

- MaTeMaT4yecKkas MOZeIb ;

- KOHTPOJIbHBIE TPUMEPHI (IIPH HEOOXOAUMOCTH);

- BBIBO/JIBI;

- CIIMCOK HCIOJIb30BAHHBIX HCTOUHUKOB (IIPH HEOOXOAUMOCTH).

TpeboBanust kK 0pOPMIICHHIO OTHETA O 1a0OpaTOpHOIi paboTe.

- O6mue TpeboBaHUS U PEKOMEHIALUH 10 BBIIOJIHEHHUIO MUChbMEHHBIX pa0doT : Metoauueckue ykasanus / C.-Ilerep6. roc. yH-T
a’pokocM. npubopocTpoenus ; coct. A. A. CopokuH. - CII6. : U3n-Bo I'VAIL, 2017. - 32 c.

- O6mue TpeGOBaHUS U PEKOMEHIAIMU 110 BBIIOJIHEHUIO MUCbMEHHBIX padOT : METOAUYCCKUE YKA3aHUA (C USMEHEHUAMU OMm
09.01.2019) [OnexrponHslii pecypc] / WBanropoackuii ¢unman C.-Iletep6. roc. yH-T a’spokocM. MprOOPOCTpoeHHs ; cocT. A. A.
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11.3. Meroxudeckue yKa3aHus JIs1 00y4JalOIIIXCsI IO TPOXOXKICHHUIO CAMOCTOSITENIBHOM PabOTHIL.

B xo7ie BBIMONHEHHS! CAMOCTOSITENBHOM PaboTHI, 00yUaIOIHIiCs BBITONHIET paboTy MO 3aJaHHI0 U TP METOANYECKOM PYKOBOJCTBE
HperofiaBares, Ho 6e3 ero HeMOCPEACTBEHHOTO yJacTHI.

J1st oOyqaromuxcst o 3a04HOH GopMe 00ydeHus, caMOCTOsTeNIbHAs pab0Ta MOXKET BKITIOYATh B Ce0s1 KOHTPOIBHYIO paboTy.

B mpomecce BBHITIOTHEHHUS CaMOCTOATENEHOH paboThl, y oOydaromerocs GpopMHUpyeTcs Leraecoo0pasHoe ITaHHPOBaHUE pabodero
BPEMEHH, KOTOpPOe MO3BOJSIET MM pa3BUBAaTh YMEHHS M HABBIKA B YCBOCHHM M CHCTEMAaTH3alllM MPHOOpETaeMbIX 3HAHUH, 0OecrednBaeT
BBICOKHIT yPOBEHb yCIIEBAEMOCTH B IeproJ 00ydeHH s, TOMOTaeT MOJIyYUTh HABBIKM HOBBINICHUS TPO()ECCHOHAIBHOTO YPOBHSL.

MeTtoanuecknMy MaTepraIaMu, HalpaBIIOIIMI CAMOCTOSITENIBHYIO paboTy 00yJaromuXcst SBIISIOTCS:

- y‘le6HO-MeTOL[I/I‘IeCKI/II71 Marepuajl o JUCHUIINHE.

11.4. Metoauueckue yka3aHus A 00y4aromuXcs IO MIPOXOXKICHHIO KOHCYIbTallUH.
I1o nzyyaeMoii AUCLMIUIMHE MIPOBOAATCS CIEAYIOIINE BUbI KOHCYIIBTALIUI:

- Koncynpranus nepes 3K3aMeHOM - IPOBOJUTCS C LIEIIbIO:
° YTOUYHCHHSA OPTaHU3allUOHHBIX MOMEHTOB;
° CHCTeMAaTHU3al[uu 3HaHU;
° OTBETHI Ha BONIPOCHI, BBI3BIBAIOIIUE TPYAHOCTH MTPU NOATOTOBKE K DK3aMCHY.
Koncynprauus umeer Gopmy Jekuuu, mocie KOTOpOil NpernonaBaresib OTBEUaeT Ha BONPOCHI 00YYAIOUIUXCS WIH B BUJIE

Oecennl B hopme "oTBeT-BOTIpOC".

- Koncynsranus co caaboycneBaromMy o0ydaroluMICs - IpeAHa3HaueHa [
° JJUKBHJALIUH HpO6eHOB TIpU U3YYCHUHN TUCHUIIIAHBI;
° PpasbsACHCHUSA CIIOPHBIX BOIIPOCOB U BOIIPOCOB, HanboJIee CI0KHBIX JUIA U3YYCHUS,
° 3aKpeIUICHNUs IPOHICHHOTO MaTepraa;
° JIMKBUJALMM aKaICMUYCCKUX 3aJ0KCHHOCTCH.
IIpoBoauTCst perymnspHO coracHo rpaduKy KOHCYIbTalui Ipenoaasareist (He pexe 1 pasa B 2 Henenn).

- KoHcynpranus o npoeKTHOH U Hay4HO-HCCIICI0BATEIbCKOM NEeATeIbHOCTH 00yJaOIUXCs - IPOBOIUTCS C LIENBIO:
° pacIIMpeHHs HayqHOTO KPyro3opa oOydJaronuxcs;
° pacCMOTPEHUA BOIIPOCOB, HE BKIIFOYEHHBIX B IPOTrpaMMy I/I3y‘IaeM0ﬁ JHUCIHUIIIINHBI,
° yDIyOJIEHHOTO H3y4YeHHUs MaTepralia Kypca;
° IIOMOIIH 06y‘-IaIOH_U/IMC$[ B IOATOTOBKE HAYYHBIX crareii u JOKJIaJI0OB HA KOH(bepeHI_U/H/I;
° IOATOTOBKHU B YYAaCTHUIO B KOHKYpCax U OJIUMITHAa1ax.
TIpoBoauTCS peryasipHO coriacHO rpauKy KOHCYJIBTALUI MpErogaBaTelisi WIM MO YCTHOW JOTOBOPEHHOCTH MEXITY

00y4JaronmMcst ¥ PEToaBaTeIeM.

11.5. Metoandeckue yka3aHus I 00y4arOMUXCs 10 MPOXOKICHHUIO TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH.

Texymmii KOHTPOJb YCIIEBAEMOCTH NpEIyCMaTpHBacT KOHTPOJb KadecTBa 3HAHUH OOYyYarOLIMXCs, OCYIIECTBISIEMOTO B TEUCHHE
CeMeCTpa C LeNbI0 OLICHUBAHHUS XOa OCBOCHHUS AMCUUIUIMHBL. HeBbimonHeHne TpeOOBaHUII WM MX YACTH IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH P YCIICIIHOM MPOXOXKICHHH IPOMEKYTOUHOI aTTeCTallMK MOXKET MIPUBECTH K TIOHMKCHUIO HTOTOBOM OLICHKH.

Bo03MOXHBIEC METO/IBI TEKYLIETO KOHTPOJISL:

- YCTHBII ONPOC Ha 3aHATHSX;

- CHCTeMaTH4ecKas IPOBEPKa BBIMOIHCHHUS HHIUBUIYAIbHBIX U TOMALIHUX 3aIaHHI;
- 3aIKUTa OTYETOB IO JIAOOPATOPHBIM paboTam;

- TIPOBEJICHUE KOHTPOJBHBIX PaboT;

- TECTHPOBAHMUE;

- KOHTPOJIb CAMOCTOSTENHBIX PaboT;

- TIPOBEJICHUE KOHTPOJIBHBIX PaboT;

- JIOKJIa]] Ha HAYYHOU KOH(EPEHIINY;

- HAITMCaHUC Hay‘IHOﬁ CTaTbH.

11.6. Metoauueckue yka3aHust JJ1si 00y4arOIUXCs O POXOXKICHUIO TECTUPOBAHUSL.

Hcnonb30BaHue TECTOBBIX 33JaHUN BO3BMOXKHO KakK MPHU TEKYIEM KOHTpOJIE, TaK M MPU MPOBEICHUH MTPOMEKYTOUHON aTTeCTAIUH.
TecThl MOTYT IPOBOANTHCS KaK B MUCbMEHHOM (popMe, Tak U C UCTIONb30BAHUEM DIICKTPOHHBIX CPEICTB 00yUYCHUSI.

MOXXHO BBIJICTUTh OCHOBHBIC YPOBHH TECTa, B KOTOPBIX IPOBEpKa BO3PACTACT OT KOHTPOJIS 3HAHMK (MHIUKATOP IOCTIHIKCHUS
KOMIICTEHIIMH - "3HaTh") O MPUMEHEHUS HABBIKOB IPH PEIICHUM TUIOBBIX M HETHIIOBBIX 33a4 ((MHIUKATOPbI TOCTHIKEHHS KOMIICTCHIIUHU -
"ymeTs" 1 "BIaneTs"):

- IlepBelit ypoBEHSD - y3HaBaHUE paHEE U3YUEHHOIO Marepuaa;
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- BTopoii ypoBeHb - pelpoAyKTUBHBIH - B 331aHUSX HE COACPIKUTCS MaTepuaia Ajs OTBETa MM XK€ €ro U3BlIeUeHUe TpeOyeT He
TOJIBKO 3allOMUHAHUS MaTepuala, HO U €ro HOHUMaHus (IOACTAHOBKA, KOHCTPYKTUBHBIH TECT, TUIIOBas 3a1a4a);

- Tpetuil ypoBeHb - HETUIOBBIE 3a/la4M IOBBIIIEHHOH CIOXKHOCTHU, IJISI KOTOPBIX TpeOyeTcs CaMOCTOATEIbHOE HAXOXKICHUE
METOJIOB PEILCHUs;

- CMemIaHHBI - HCIONB30BAaHHME 3JIEMEHTOB BCEX TpeX YPOBHEH JUIl IPOBEPKH pPAa3HBIX HHIUKATOPOB JIOCTIKEHHS
KOMIIETEHLIUH.

Kpurepuu oneHku TecToBbIX paboT Oasupyrorcs Ha 100-6anbHoif mixane cormacHo MJIO I'VAIL. CMK 2.77 "IlonoxeHue o
MOZYJIbHO-PEHTUHIOBOIl CHCTEMe OLICHKH KadecTBa ydeOHOH paborTel cryaeHToB B I'VAII" (momycTMMo NpHMEHEHHE JIH00O0ro
KOJIMYECTBEHHOI'0 II0Ka3aTesIs OLEHKU C NpuBeeHneM ero k 100-nporeHTHOH mKaie):

- MeHee 55 - "He 3auTeHo" WM "HeyNOBIeTBOPUTENLHO" (2);
- 0T 55 10 69 - "3aureno" unu "ygoBnerBopurensbHo" (3);
- ot 70 0o 84 - "3aytreHo" nnu "xopouro" (4);

- ot 85 10 100 - "3auteHo" uau "oTau4HO" (5).

11.7. Metoauueckue yka3aHust Uil 00y4YarOIIUXCsI O MPOXOKISHUIO TPOMEKYTOUHOH aTTeCTalny.
IMpomexyTodHasi aTTecTamys OOyYalOMUXCS MPETyCMaTPHBAeT OLEHMWBAHHWE IPOMEXYTOUHBIX M OKOHYATENBHBIX DPEe3YIbTaToB
o0ydenns no aucuuruinae. OHa BKITIOYaeT B ce0st:

- 9k3aMeH — (opMa OILEHKH 3HAHMH, MONyYEeHHBIX OOyJalommMMCsl B IpOIecCe M3YYeHUs BCeil MNCIMIUIMHBI MM €€ YacTH,
HaBBIKOB CaMOCTOATENEHOH PabOoTHI, CHOCOOHOCTH NPUMEHATh MX JUIS PEeIIeHHs NMPaKTHIeCKHX 3agad. DK3aMeH, KaK IPaBHIIO,
MPOBOIUTCS B TEPUOJ JK3aMEHAIIMOHHOW CECCHMM ¥ 3aBEpIIAeTCs aTTeCTAllMOHHOW OIeHKod "ommmyHo", '"xopomro",
"'yIOBIIETBOPUTENBHO", "HEYAOBIETBOPUTEILHO" .

- muhepeHIIpPOBaHHbIN 3a4eT — 3T0 (opMa OILEHKH 3HAHMH, NMONYyIEeHHBIX 00yJaloIUMcs IPU U3YYCHHN JUCHUIUINHBL, IPH
BBITIOJTHEHHH KYPCOBBIX MPOEKTOB, KypCOBBIX PabOT, HayYHO-UCCIIEOBATENILCKUX Pad0T U MPOXOXKACHNH MPAKTHK C aTTeCTAlMOHHON
oreHKoil "oTanyHo", "xoporio", "y10BIeTBOPUTENbHO", "HEYIOBIETBOPUTEIBHO" .

DK3aMeH MPOBOJUTCS B OAHOH U3 CIEAYIOIHX (OopM:

- B YCTHOI (popMe B BHJIe OTBETA HA BOIPOCHI IK3aMEHAIIMOHHOTO OHIeTa

- B INCBMEHHOH (hopMe B BHJE TecTa

- C IPUMEHHEM CPENCTB eKTpoHHOTo 00yueHus (LMS I'YAIT)

B ciydae nucTaHIMOHHON (OPMBI IPOMEXKYTOUHOH aTTECTAlMH, 3K3aMEH HPOBOJHUTCS B BHJIE TECTa C IPUMEHEHHEM CPEICTB
3IIEKTPOHHOTO 00yYeHHSI.
JunddepeHnnpoBaHHBII 3a4eT IPOBOANTCS B OJHON U3 cieayromux Gopm:

- B YCTHOH (popMe B BH/Ie OTBETA HA OAUH HJIN HECKOIIBKO BOIIPOCOB I10 JIUCIUIIINHE

- B IUCBMEHHOH (hopMe B BHJE TecTa

- C IPUMEHHEM CPENCTB AeKTpoHHOTo 00yueHus (LMS I'YAIT)

B ciydae nucTaHIMOHHON (OPMBI IPOMEKYTOUHOH arTectannd, AU(GEepeHINPOBaHHBIH 3adeT NPOBOAUTCS B BUJE TecTa C

IIPUMEHEHUEM CPECTB JIEKTPOHHOI'O O6y‘{€HI/I$I.
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JIucT BHeceHUs U3MeHeHuil B padouyio nporpaMmy JUCUMILTAHBI

JlaTa BHeceHHsI
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W3MEHEeHU H
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JOTIOJTHEHHIA. Conepixanue u3MeHeHHIt ¥ JOTIOTHEHU
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I[oanmuch, BHecIIEro
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