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AHHOTALUA

Jucnnminmaa "®u3uka" BXOOUT B 00pa30BaTENbHYIO IIPOrpaMMy BBICHIEr0 O0pa3oBaHHMSA II0 HAIPABICHUIO IOITOTOBKH/
cnenuanbHoctd  09.03.01 "MHpopmaTuka W BBIYHCIMTENbHAas TexHWKA" HamnpaBieHHOCTH "IIporpamMHoe oOecrieueHHe CpeacTB
BBIYMCIIUTEIFHOM TEXHHKM UM aBTOMATH3MPOBaHHBIX cucteM". J[lucrummua peanusyercs Kadenpoil npukiagHoOd MaTeMaTHKH,
nH(OopMaTHKH U HH(POPMAIIMOHHBIX TaAMOXEHHBIX TexHoaorui (Kadenpoii 2).

JlucuuniHa HaneseHa Ha opMupOBaHUE y BRITYCKHUKA CIICTYIOIINX KOMITETCHIINIL:

OIIK-1 "CrocoOeH NpUMEHATh €CTECTBCHHOHAyYHBIC W OONICHH)KCHEPHBIE 3HAHHUS, METOABI MAaTEeMaTHYECKOTO aHalM3a U

MOJICJTUPOBAHUS, TEOPETHYECKOTO M SKCIIEPHUMEHTAIBHOTO HCCIEA0BAHNS B IPO(ECCHOHATBHON ICSTSIBHOCTH"

CoznepkaHue IUCIMIUIMHBI OXBaThIBaeT KPYI BOIPOCOB, CBS3aHHBIX C Hambonee OOMMMH 3aKOHAMHM HPHPOABI, MaTepuel, ee
CTPYKTYpOH U ABHXKEHUEM.

[IpenonaBanne AMCUMIUIMHBI MPEXyCMAaTpPHBACT cilemyromue (OpMBl OpraHHM3alWHM Y4eOHOTO Tpollecca: JICKIHMH, NPAKTHYeCKHe
3aHATH, TaOOpaTOpHEIE pabOTHI, CAMOCTOATENbHAS PaboTa 00YJAIOIIEroCs], KOHCYIBTALIH.

IIporpaMMOii IMCLMIUIMHBI TIPEXYyCMOTPEHBI CIEAYIONINE BUIBI KOHTPONA: TEKyIUH KOHTPONIb YCIEBA€MOCTH, IPOMEXKYTOYHAs
arrectanus B popme 3K3aMeHa.

O6mmas Tpy10eMKOCTh OCBOSHUSI AUCIMIUIMHBI COCTABIAET 7 3a4eTHBIX eANHMI, 252 Jaca.

S13bIk 00y4EHUSI 10 AUCUUIUIHHE "pycCKuii".



1. [TepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00yUeHUS MO IUCIUIJINHE

1.1. Llenu npenoaaBaHust AUCUUILTHHBL

- M3y4eHHE OCHOBHBIX (U3MYECKHX SIBICHUI, (yHAAMEHTAJbHBIX IOHSATUH, 3aKOHOB M TEOPHH KJIACCHYECKOH M COBPEMEHHOM
¢bu3uky;
- pa3BUTHE y CTYyAEHTOB 001IEro (hU3MIeCKOro MUPOBO33PEHHUS, (PU3UIECKOTO U HAYYHOTO MBIIUICHUS;
- pa3BUTHE y CTYIEHTOB YMEHMS BUAETb CCTECTBEHHOHAYYHOE COJCpXKAHHE MPOOIeM, BOZHUKAIOUIUX B NPAKTUYECKOH AEATeNbHOCTU
GakanaBpa;
- co3faHue (yHIaMEHTaIbHOU 0a3bl JUI1 TEOPETHYECKOW IOATOTOBKM OakajaBpa IO HANpaBICHUIO IMOArOTOBKU «MH(opmaTuka u
BBIYMCIIUTENIPHAS TEXHUKA», HEOOXOMUMOW ISl OCYIIECTBIEHMS HPO(ECCUOHANBHONH OEATENbHOCTH B OOJACTH MaTeMaTH4eCKOro

MOJIEJIUPOBAHUS IPOLECCOB U 0OBEKTOB, IIPOBEACHUS HAOIIONCHUM, N3MEPEHUH, SKCIIEPUMEHTOB U aHAIN3a IOIY4YCHHBIX JaHHBIX.
1.2. JlucuMIuiiHa BXOJMT B COCTaB 00s3aTeNIbHON YacTH 00pa30BaTeIbHOM porpaMMBl BeIcIero oopazosanus (naiee — OI1 BO).

1.3. IlepeyeHs IaHAPYEMBIX PE3YIBETaTOB O0yUYECHUS 10 JUCIHUIUINHE, COOTHECCHHBIX C INITAaHUPYEMBIMH pe3yisraraMu ocBoeHus OI1
BO.
B pesynsrare u3ydeHHS IMCUMIUIMHBI OOydYaromuics MOJDKEH oONamarh CIEAYIOIMMH KOMIICTCHIMSMH WM UX YaCTSMH.

Komnerenmun u UHAUKATOPBI UX JOCTHKCHUSA ITPUBCACHBI B Ta6J'II/II.I€ 1.

Tabmuma 1 — [TepedeHp KOMIIETCHIMI U HHIUKATOPOB HX TOCTHKCHUS

Kareropus (rpynmna) Kox n HanMeHoBaHMe HHANKATOPA
Koa u HanmMeHOBaHHEe KOMIETEHIUH
KOMIIeTeHIIUU JOCTUKEHUS KOMIIeTeHIUU

Oobwenpodeccuonanpubie  OIIK-1 Cniocoben npumensaTh ecrectBeHHOHay4YHble 1 OITK-1.3.1. 3HaTh OCHOBBI MAaTeMaTHKH,
KOMIETESHIINH OOLIEHH)KCHEPHBIC 3HAHUS, METOJbI MATEMAaTHIECKOr0 (DU3HMKH,  BBIYMCIUTEIBHOH  TEXHHKH U
aHalM3a W  MOJAENHPOBAHUS, TEOPETUYECKOTO M IPOrPaMMHUPOBAHUS
9KCIIEPUMEHTATIBHOTO HCCIIeIOBaHUS B OIIK-1.V.1. VYmerp pemarb cTaHgapTHbIE
npodecCHOHATBEHON JIeITeNbHOCTH npodecCHOHATBHbBIE 331a4M C NPUMCHEHUEM

€CTECTBEHHOHAYYHBIX U OOIIe-UHKCHEPHBIX
3HAHUH, METOAOB MaTeMaTHYECKOTro aHanu3a
1 MOJICTIHPOBAaHHS

OIIK-1.B.1. Biagets HaBBIKAMH
TEOPETHYECKOTO U IKCIEPUMEHTAIEHOIO
HCCIIeJOBaHUSI 00BEKTOB NPOdeCcCHOHAIBHOM

JACATCIIBHOCTH

2. MecTo tucumuinHbl B cTpykType OIl

JucuuniiHa 6a3upyeTcs Ha OOMINX 3HAHHUAX U SPYIULIUHA 00yYarOIIuXCS.
3HaHuUs, NONYyYEHHbIE NPU W3YyYEHWU Marepuana JaHHOM IUCUMIUIMHBL, MMEIOT KaK CaMOCTOSTEeNIbHOE 3HaueHHe, TaKk M MOTYT
HCIIOJIB30BATHCS IPU U3YUEHHUHU JAPYTUX AUCUUILIMH:
- ba3el ga”HHBIX
- Bamura HHpOpMAHU
- OnepannoHHbIE CUCTEMBI
- OCHOBBI IPOEKTHOM JIESTENBHOCTU
- Ceru OBM 1 TenekoMMyHHUKalUU
- Teopus BeposiTHOCTEN
- DIeKTpoHUKa

- gﬂeKTpoTeXHI/IKa

3. O0beM U TPYI0EeMKOCTh TUCIHUIIMHBI

Jannbie 00 o0meM o0beMe TUCHHUILTUHBI, TPYJOEMKOCTH OTACIbHBIX BUAOB YUeOHOH paboThl MO AMCLMIUIMHE (M paclpeaeieHue

9TOH TPYAOEMKOCTH 110 CEMECTPaM) IPEICTABICHBI B TAOMUIIC 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTb AUCIUITITHHBI



Bup y4e6noii paGoTsi

O6mas TpyroeMKkocTh AHcHuIunHbL, 3E/4ac.
U3 HUX YACOB MPAKTHYECKOil OATOTOBKHU
AyIMTOpHBIE 3aHSITHSI, BCETO Yac.
B TOM YHCJIE:
- nexuuu (JI), gac.
- mpaxtuyeckue/cemunapckue 3ansatus (113, C3), gac.
- naboparopusle padotsl (JIP), uac.
- KypcoBoii nipoekt/padota (KI1, KP), vac.
DK3aMeH, 4yac.
CamocrostensHas padora (CPC), Bcero uac.

Bua npomMeskyTouHoll arrecTanuu: 3adeT, 1udd. 3adet, s3x3amen (3auer, Audd. 3auy,
IK3.)

4. Conep:xaHue TUCHUTLTHHBI

4.1. PacnpeneneHue TpyA0EMKOCTU JUCHUILUIMHBI IO pa3jeaaM U BUJaM 3aHATUI.

Pa3[leﬂb[, TEMbI JUCHUIUIUHBL U UX TPYAOEMKOCTb ITPUBEACHBI B Ta6m/u1e 3.

Tabnuua 3 — Pa3zesbl, TeMbl JUCIUILUTHHBL, UX TPYIOEMKOCTb

Pasuem)l, TeMbI JTUCHHUIIIMHBI

Cemectp 1

Paznen 1. ®usnueckue 0CHOBBI KJIIACCUYECKON U PEIISITUBUCTCKON MEXaHUKH
Tema 1.1. Mexanuueckas paboTa ¥ SJHEPTrUs
Tema 1.2. KonebaHust 1 BOIHBI

Tema 1.3. dusnueckue 0CHOBBI PEISATUBUCTCKON MeXxaHUKH. DneMenTsl CTO

Pazpmen 2. OCHOBBI KJIaCCHUECKON MOJIEKYJIIPHOM CTaTHCTHIECKOH (DM3UKH U TEPMOJMHAMUKHI
Tema 2.1. OCHOBBI KJIACCHYECKOH CTaTHCTHYCCKON MOJIEKYIAPHON HU3MKH

Tema 2.2. OcHOBBI TEPMOANHAMUKHU

Paznen 3. DaexkrpuyecTBo
Tema 3.1. DnekTpocTaTika B BaKyyMe U BEILIECTBE

Tema 3.2. 3aKOHBI MOCTOSTHHOTO TOKa
HUrtoro B cemectpe:
Cemectp 2

Pasnen 4. MarautHoOE 1oJje

Tema 4.1. MarauTocTaTuka B BakyyMe U BEIIECTBE
Tema 4.2. MarautoquHaMuKa

Tema 4.3. DnexTpoMarHuTHas UHAYKIHS

Tema 4.4. YpaBHeHus MakcBeiia

Paspnen 5. Onrruka
Tema 5.1. BoHoBast ontruka

Tema 5.2. KBanTOoBas onTuka

Bcero

7/252

20

9
223

Hudp.

3a4.,9K3.

Jlexkuuu,

qac.

TpynoeMKOCTb 10O

ceMecTpam
1 2
3/108 4/144
0 0
8 12
4 4
4
4 4
9
100 123
Hudd. 3au. OK3.
m3 KIl/
JIP CPC
(C3), KP
gac. qac.
yac. yac.

0 4 0 100



Jlexknumn, CPC
Paznenbl, TeMbl JHCHUTILTHHBI (C3), KP
qac. qac. yac.
yac. yac.
Paznen 6. KBanToBast MexaHuKa U saepHas GpHU3UKa 1 1 0 0 33
Tema 6.1. Bonnsl ne-bpoitns. Ypasuenue Lllpenunrepa
Tema 6.2. AToM BOZIOpO/ia B KBAHTOBOM MEXaHHUKE
Tema 6.3. KBaHTOBBIE CTaTHCTHKU. DIEKTPOHBI B KPUCTAIIAX
Tema 6.4. OcHOBBI (PU3UKK ATOMHOTO Sipa. DNEMEHTAPHBIC YaCTUIIBI
Paznen 7. Hepapxus crpykryp Marepuu. Oosouust Bcenennoit. Ilonstue o mnpobiemax 1 0 0 0 30
COBPEMEHHOW (PH3UKH U aCTPOPH3UKU
Tema 7.1. Uepapxus cTpykTyp Martepuu. Oomtouus Bceenennoil. Ilonstue o mnpobiemax
COBPEMEHHOW (PH3UKH U aCTPOPH3UKU
Hroro B cemectpe: 4 4 4 0 123
Hroro: 8 4 8 0 223

HpaKTI/I'{eCKaH NOAroTOBKA 3aKJIIOYacTCsl B HENOCPECACTBEHHOM BBIIIOJIHEHUHN 06y‘IaIOHII/IMI/IC$I OINPEACIEHHBIX TPYAOBLIX (byHKHI/Iﬁ,

CBSI3aHHBIX ¢ Oyxyiel npohecCHOHaIBHOM eI TeNbHOCTBIO.

4.2. Coneprkanue pa3aesoB U TEM JCKIIMOHHBIX 3aHSATHH.

ConeprkaHue pas3aenoB U TEM JICKIIMOHHBIX 3aHSATHI TPUBEICHO B TabmuIe 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TEM JICKIIMOHHOTO UK

Homep
Ha3BaHmue u coaep:kaHue pa3/ie/ioB H TeM JIEKIHOHHBIX 3aHATHH
pa3nena

1 ®Du3nyecKue 0CHOBBI KIIACCHYECKOH U PEIATUBUCTCKOM MEXaHUKU
Tewma 1.1. MexaHmdeckas paboTa H SHEPTUs
Mexanndeckast pabora 1 MomHOCTh. Kunernueckast sneprus. Ilons cun. KoHcepBaTHBHBIE W JIHCCHIIATUBHBIC CHIIBL YCIIOBHE
TIOTEHIMANBHOCTH TIONS CHJI. 3aMKHYThle M HE3aMKHYThle CHCTeMBbI. [loTeHnmanbHas SHeprus cuctembl. CBs3b MeXIy
TIOTEHI[AIBHON SHEpPruell M II0JIeM KOHCEPBATUBHBIX CHJI. 3aKOH COXPAaHEHHs MeXaHHdecKod sHeprud. CHCTEMbl EAWHUII.
Kunernueckas Heprys Bpallaromerocs: TBEpAoro Tena
Tewma 1.2. Kone6Gauns 1 BOJIHEI
lapmMoHMYecKHit ¥ aHTapMOHMYECKUH OCIHIUIATOp (MaTeMaTHYeCKHMH MasTHHK, (U3MYeCKHH MasTHHK, KOJIEOaHWsS MOJ
nercTBueM ympyroi cuibl). CrioxkeHne koieOaHWid. DU3HMYECKUIl CMBICT CIEKTPajbHOTO pasnokeHus. dnddepeHunansHoe
ypaBHeHHe konebanmid. CBOOOIHBIE, 3aTyXaomue KoiaeOanns. BeiHyxkaeHHble konebanus. Pesonanc. Kunemarnka BOJTHOBBIX
nporieccoB (IUIOcKkHe M cdepudeckre BONHBI). BomnoBoe ypaBHeHwe. IIpumHIum cyneprosunun. DHeprust BOMHEBL [loTox
sHeprud. VlHTeHCHBHOCTD BOJHBL Crosiyast BonHA. 3BYK. OCHOBHBIC XapaKTEPUCTUKH 3BYKOBOIl BONHBL. D dekt Jomnepa mis
3BYKOBBIX BOJIH.
Tema 1.3. ®dusnueckue 0CHOBBI PENIITUBUCTCKOI MexaHUKU. DnemeHTsl CTO
Mpuanun otHocutensHOocTH [amuiesi, mpeoOpasoBanust [ammmest. ITocTymaTel cHelUANBHONH TEOPUH OTHOCHTENBHOCTH.
IpeoGpa3zosannst JlopeHna u crneacTBust n3 HUX. OCHOBBI PENSITHBUCTCKOM MeXaHMKH. MHTepBan, ero WHBapHAHTHOCTb.
PenstuBucrckuii mMmynsc. OCHOBHOE ypaBHEHHE PEIISTUBUCTCKON OUHAMHMKH. KuHeTHdeckas SHEPIust pPeNSTUBHCTCKON
yacTunsl. CBs3b Macchl M SHeprud. CBs3p MeXay SHeprued M umIyibcoM dacTuubl. OCHOBHBIE npaew oOmieil Teopun

OTHOCUTCIIPHOCTH

2 OCHOBBI KJTACCHUECKON MOJIEKYJIAPHOI CTaTHCTHYECKOH (DM3UKU U TEPMOJHHAMUKH
Tema 2.1. OCHOBBI KITACCHYECKON CTaTUCTHYECKOH MONEKYISPHOH HH3HKH
WneanpHblit Ta3 (ypaBHEHHE COCTOSHHMS, BHYTPEHHS SHEPIHs, TEIUNIOEMKOCTH, ypaBHEHHE aanabaTel, paboTa MpPH Pa3IMIHBIX
nporeccax,). Pactpenenenns Makcemra. CKOpOCTH TEIUIOBOTO JBIKEHHUS MoeKyl. CpenHss KHHeTHIeCKask SHePTUsl MOJIEKYII.
OCcHOBHOE ypaBHEHHE KHHETHYECKOH TEOpMH WAealbHBIX ra3oB. Pacmpenenennme bBombivana. fBaeHmss mepeHoca,
KHHETUYECKUE SIBICHNUS.
Tema 2.2. OCHOBBI TEPMOTUHAMUKHI
TepmonnHamuueckue coctosHus M mporecchl. [lorarne ¢yHKIMU coctosHUA. BHyTpeHHSs sHeprus. KoandecTBo TEIUIOTHI
Pa6ota Tena npu n3meHeHnu ero oobema. [lepBoe Hawano TepmMoguHaMHKH. TeMmeparypa n BHYTPEHHSS SHEPTHS Kak (yHKIUST
cocrostHAA. TemmoemkocTs. DHTponusa. Bropoe m Tperse Hauama TepmommHamukd. Teopemsl KapHo. 3akoH Bo3pacTaHus

sHTporuu. [Topsnok u 6ecriopsiok B mpupone. TepmopnHamudeckue GyHKIun. Pa3oBble paBHOBECHS U NIPEBPAILCHUS.

6
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Ha3Banue n coJIepkaHu€e pa3iesioB U TEM JIEKIIHOHHBIX 3aHATHI

DIEKTPHUUECTBO
Tema 3.1. DnexTpocTaTKa B BaKyyMe H BELIECTBE
DneKTpocTaTuKa B BaKyyMe. 3aKOH COXpaHEHHS »IeKTpuueckoro 3apsiaa. 3akoH Kymona. Cucremsl emwamn. [lpuHnmmn
cynepno3uii. CHCTEMBI 3apsHKCHHBIX YacTHIl. DJIEKTpUYecKuil Aumoib. Pabora cui anekrpocraruueckoro mojs. Teopema o
LIUPKYJSIIAN  BEKTOpa HANpPsDKEHHOCTH. [IOTEHIUANBHOCTh 3JIEKTPOCTATUUECKOro ToJisl. HampshkeHHOCTh M MOTSHIIHAI
JNEKTPOCTATHYECKOTO TOJIS. CBsI3b MeXAy HUMH. Teopema [laycca [uis 3€KTpPOCTaTHUECKOTO OIS B Bakyyme. [IpumeneHue
TeopeMbl ['aycca Kk pacdeTy mnosied. ODJEKTpOoCTaTHKa B BemlecTBE. THIBI AMANECKTPUKOB. [loNsSpu3aiiisi JUDICKTPHKOB.
CBoOOIHBIE U CBS3aHHBIE 3apsAAbl. J{M3meKTprdeckass BOCIPHUMYHUBOCTG. [IMAIEeKTpUUecKas MPOHHIAEMOCTh. DIEKTPHUYECKOe
cMmemienre (mHAyknus). Teopema [aycca mis »IeKTpPHUECKOTO MONS B IHMAJICKTPUKE. YCIOBHS Ha TpaHHIE pasfena IBYX
INeKTpukoB. [lome BHYTpHM mNpoBOmHHMKAa Wy €ro moBepxHOcTH. OOmias 3amada 3JIEKTPOCTATHKU. OJIEKTPOEMKOCTh
npoBonHUKa. KoHIeHcaTopbl. DHEPrusi CHCTEMBI JICKTPHYECKUX 3apsioB. DHEprus 3apsDKCHHOTO NpoBonHuKa. OObeMHas
IUIOTHOCTB SHEPTHHU JIEKTPHIECKOTO TTOJIS.
Tema 3.2. 3aKoHbI TOCTOSHHOT'O TOKA
YCnoBUSL CYIIECTBOBAaHHS IEKTPHUECKOTO TOKA. YpaBHEHHE HENPEPBIBHOCTH. DJIEKTPOABIKYIIas cwia. HemoreHumambHOCTH
MoJIsi CTOPOHHUX cril. 3akoHbl Oma u Jxoyns-JleHna B nHTerpanbHoi U quddepeniuansaoi popmax. Pacuer pa3BeTBICHHBIX

DJICKTPUYCCKUX mmeren

MarunutHoe nosne
Tema 4.1. MaraurocraTuka B BAKyyMe U BELICCTBE
MarauTtHoe mosie CTalOHapHbIX TOKOB. MarHurocrtaruka B BemiecTse. HamaruuueHHOCTh. MosekynspHble TOKA. MarHuTHas
BOCIIPUMMYUBOCTh. MarHutHasi NPOHHUIAEMOCTh. HamnpspkeHHOCTh MAarHMTHOrO mons. JIMaMarHeTWkH, mNapaMarHeTHKH,
(eppomarneruku. Teopema 0 HUPKYJISIMU BEKTOpA HAMPSHKCHHOCTH MAHUTHOTO MOJS (MHTErpanbHas u quddepeHuuanbHas
(hopmbl). YCIIOBHS HAa TPaHUIIE BYX MAarHETHKOB
Tema 4.2. MarauuTonMHAMMKA
JIBI>KkeHMe 3apsHKEHHBIX YacTUI] B MarHUTHOM moiie. Cuita Amrepa
Tema 4.3. DnexTpoMarHuTHas HHAYKINSL
3akon ®apanes. IlpaBwio Jlenua. Camounaykums. WuaykTuBHOCTh. B3ammuas wuuaykius. B3auMHas WHIYKTHBHOCTb.
O0beMHast INIOTHOCTh SHEPTHU MArHUTHOTO TOJIS
Tema 4.4. YpaBaenus Maxcseiuia
Buxpesoe asnexrpudeckoe mnone. Tox cmemenuns. Cucrema ypaBHeHMH MakcBeiuia. MarepuaibHble ypaBHEeHUs. BomHoBoe

ypaBHeHue. CBOMCTBA ANIEKTPOMArHUTHBIX BOJTH

Onruka

Tema 5.1. BonHoBas ontuka

OtpaxeHue u npenomieHue ceera. Onruyeckoe usobpaxenue. IIpunnun depma. MaTepdepenuus csera. KorepeHTHOCTh U
MOHOXpoMaTH4yHOCTh. udpakuus ceera. [Ipuniun Ioiirenca-®penens. Meron 3on @penernst. Judpakuus Opaynropepa na
mweny U qudpakuuonHoi pemerke. [onorpadun. EcrecTBenHblii U nonsipu3oBanHbid cBeT. 3akoH Mamtoca. ITonsipusanus ceera
Ipu OTpakeHUM M InpenomineHuu. 3axoH bproctepa. JIBoiiHoe syuenpenomieHue. HopmanbHas U aHOMajbHas AUCIEPCHS.
®azopas u rpynnosas ckopoctu. ®opmyna Panes. DnemenTs! Oyphe - ONTHKU

Tema 5.2. KBaHToBast onTuka

TemnnoBoe u3nmyuenue Ten. 3akoH Kupxroda. 3akoHsl u3nydeHHs: abCOMOTHO YepHoro Tena. KBaHToBas rumoresa u opmyna
IInanka. KBanroBas ontuka. ®oroaddexr, onbitel Cronerosa. @otonsl. JlaBnenue csera. KoprnyckyasipHO-BOJIHOBOH ayain3m

[t ceeta. D¢ dext Komnrona
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KBaHTOBast MexaHHKa U siiepHas Gpusnka
Tema 6.1. Bonns! ne-bpoiins. Ypasaenune llpenuarepa
KopmyckyssipHo-BosiHOBOM ayanusm Mukpodactun. I'mnoresa ne-bpoitnsa. ®as3oBast u rpynmnosasi CKOPOCTH BOJH je-bpoitis.
CratucTH4ecKoe HCTONKOBaHUE BOMH Ae bpoiins. [Tpuanun HeonpenenenHocTH ['eiizen6epra. BonmHoBast GyHKINS, €€ OCHOBHEIE
cBoiictBa. Omeparopsl pu3nUecKux BeIW4nH. BpemeHHOe M crannoHapHOe ypaBHeHMe lllpenuHrepa, KBaHTOBBIC COCTOSHHS.
KBanTtoBble ypaBHeHus aBwxkeHus. CBoOoxnas dactuia. Yacthima B OSCKOHEYHOW MOTEHIMANbHOW siMe. KBaHTOBBINH
ocumstop. HyneBas sHeprusi, HyneBble KoneOanus. [IpoxoxaeHHe Y4acTHIBI Yepe3 MOTCHIHAIbHbBIH Oapbep. TyHHEIbHBIN
ekt
Tema 6.2. ATom Bogoposa B KBaHTOBOI MEXaHUKE
Teopust bopa. Ombitet ®@panka n l'epra. Atom Bomoponma B kBaHTOBOM Mexanuwke. KBantoBele umcna. [Ipuammm [laymu.
OObsicCHEHHE TIEpHOIUYECKON cucTeMsbl dneMmeHToB . Y. MenneneeBa. DHepreTudeckuii CieKTp aToMOB U MoJieKyil. [Ipupona
XUMHUYECKOW CBsi3u. VIHIyUMpOBaHHBIC M CIIOHTaHHBIC mepexoabl. Koapduuuentsr DitHmreiina. CBoMCTBA MHIYIIMPOBAHHOTO
u3nydeHus. VHBepcHas 3acelIeHHOCTh ypoBHel. Ycuienue usnydenus. [Ipunuun pabotsl nasepa. Tumbl sazepoB. CBoCTBa
JIA3€pHOT0 U3ITY4YEHUs.
Tema 6.3. KBaHTOBBIE CTAaTUCTUKU. DIIEKTPOHBI B KpUCTAIIIaX
Knaccuueckast craructinka Makcsenna-bonpimana. Ksanrossie cratictukn ®@epmu-/lupaka u boze-DitHmreitna. CpaBHeHnE
pa3nnuHbIX craTucTUK. Pacnpenenenne depmu-/lupaxa ajs 2JI€KTPOHHOIO rasza. DNEKTPOHBI B KpucTaiuiax. OHeprus depmu,
BBIPOX/ICHHBIH U HEBBIPOXKICHHBIN 3JIEKTPOHHBIH ra3. DJIeKTpOHHAs TeIIOEMKOCTb. TernIoeMKOCTh KPHCTAIIIMYECKOH PEelIeTKH.
Knaccnueckas Teopust, Teopust Diiniureitna u Jlebas. ®oronbl. OCHOBBI 30HHOH TEOpPHH TBEpIOTO Tena. [lomonienue ceera.
Tema 6.4. OCHOBBI (PU3UKH aTOMHOTO sIIpa. DIeMEHTAPHbBIC YaCTHIIBI
Crpoenne atoMHBIX snep. Hykmonsl. JledekT Macchl u HEpPrus CBS3M sApa. PagnoakTHBHOCTE. DieMEeHTapHbIe YacTHIBL. VX

Knaccn(bm(aum 1 B3aMHas NpeBpaliacMoCThb. qCTHpC THUIIA d)yHZ[aMCHTaHLHLIX B3aHMOJICHCTBHIA. KBapKI/I

Hepapxus cTpyktyp Marepuu. DBomonus Beenennoit. [lonstue o npodiaeMax cOBpeMeHHOH (PU3UKU U acTPOPUIUKH
Tema 7.1. Uepapxust cTpykTyp Marepuu. DBomonus Beenennoit. [lonsiTue o npodnemax coBpeMeHHO# (U3MKU 1 acTpOPU3UKU
Hepapxust ctpykryp Marepuu. Kocmonmornueckue ypaBHeHHA. OBomronus BcenenHoil. PennkroBoe msmydenue. [lonstue o6

OCHOBHBIX ITpo0JIeMax cOBpeMeHHOH (HU3NKH U acTpodusukn. Pusndeckas kKapTHHA MUpPa Kak GUI0codCKasi KaTeropus

4.3. IlpakTrueckue (CeMUHAPCKHE) 3aHSATHS

Temsl IMPaKTUYECKUX 3aHATUH U UX TPYAOCMKOCTb IPUBEJICHLI B Ta6n1/1ue 5.

Tabmuna 5 — [IpakTHdeckue 3aHATHS U UX TPYJOEMKOCTb

U3 Hux
Dopmbl . Ne
Ne . TpynoeMKocTb, NPAKTHYECKOMH
TeMbl NPAKTHYECKHX 3aHATHI NPAKTHYECKUX pasziena
n/n . yac. NOATOTOBKH,
3aHATHI JUCHATTHHBI
yac.
Cemectp 1
Cemectp 2
1  XapakTepuUCTUKH MarHUTHOTO HOJIS. DHEPrUsi MArHUTHOTO Pemenne 1 0 4
HOJIS. CUTYallMOHHBIX
3amad
2 SBneHue »NeKTPOMAarHUTHOM MHAYKUUH. [leiicTBHE CHIIBI Pemenue 1 0 4
JlopeH1a u cuiibl AMIiepa Ha 3apsDKCHHBIC YaCTUIIBI CHUTYaIlMOHHBIX
3ama4q
3 3akoHBl TPEJIOMIICHHS W OTpaxeHus cBera. JIMH3BL Pemenne 1 0 5
BonHoBas onrtuka CHUTYaIlMOHHBIX
3ama4q
4 CtpoeHue aTOMHOTIO siapa. SnepHble peakuuu Pemenne 1 0 6
CUTYallMOHHBIX
3ama4
Bcero 4 0



4.4. JIabopaTopHble 3aHATUSL

Tembl 1a00OPaTOPHBIX 3aHATUH U UX TPYLOEMKOCTb IIPUBECHBI B TAOIHLE 6.

Tabmuua 6 — JlJabopaTopHble 3aHATUS U UX TPYIOEMKOCTh

N HaumenoBaHnue J1aGopaTopHbIX padoT
n/n qac.
Cemectp 1
1  Maremarnueckuii © 00OPOTHBINH MasTHHK. 2
2 U3zyuenue pe3oHaHca B IEKTPUICCKOM KOJIeOATEITBHOM KOHTYpE. 2
Cemectp 2
3 OmnpeneneHrie TOPU3OHTAIBHON COCTaBIAIONIEH HANpPSHXKEHHOCTH MAarHUTHOTO 2

noiast 3emiu, ONeKkTpudeckod mocrosHHOM cuctembl CU .  ckopocTH
SJIEKTPOMATHUTHBIX BOJIH B BaKyyMe.

4 Ilpormeccsl yCTaHOBICHUS TOKA IIPH 3aps/IKe U pa3psIKe KOHACH caTopa. 2

Bcero 8

4.5. KypcoBoe IpoeKTHpOBaHKEe/BEIIIOITHEHNE KypCOBOH paboThI

V4eOHBIM IIITaHOM HE TPEXyCMOTPEHO.

4.6. CamocTosTenbHAs paboTa 00yJaIOIIIXCS

Buasl caMmocTosTeNnbHOM paboThl M €€ TPYAOEMKOCTh PUBEICHBI B TAOIHUIIE 7.

Tabmuia 7 — Buas! caMOCTOATEIbHOM PabOTHL U €€ TPYJ0EeMKOCTh

Buj camocTofiTe/IbHOI PaoThI Beero,
qac.
W3zydenue TeopeTndeckoro Marepuana aucuuiuinHel (TO) 55
Kypcosoe npoexruposanue (KII, KP) 0
Pacuerno-rpaduueckue 3ananus (PI'3) 0
Brmonuenue pegepara (P) 0
IloaroroBka k Tekyuemy kKoHTpodto ycrieBaemoctu (TKY) 40
Jomamruee 3ananue (/13) 0
Kontpomnbasie paboTs! 3a0unnkoB (KP3) 64
IloaroroBka k npomexyTtouHoit arrecraiuu (I1A) 64
Bcero 223

M3 Hux

TpynoeMKocTb, NPAKTHYECKOMH

MOATOTOBKH,
gac.
0
0
0
0
0
Cemectp 1,
Jac.
20
0
0
0
16
0
32
32
100

Ne
pasieia

MCIUILUIHHBI

Cemectp 2,

qac.

35

24

32
32

123

5. Ilepeyenn y4eOHO-METOIUYECKOT0 00ecTiedeHH Al CAMOCTOATeIbHOI padoThl 00yYaromuxcs 1mno

AUCHUNINHE (MOAYJII0)

VY4eOHO-MeTOIYeCKHe MaTepUallbl JUIsl CAMOCTOSTENFHON paboThl 00yJaronuxcs yKazassl B ILIL 7-11.

6. Hepeqenb MEYATHBIX U JJIEKTPOHHBIX y'leﬁHbIX 1/13[{21111/11‘/’1

HepequL TNEYaTHBIX U DJIEKTPOHHBIX y‘{e6HbIX HU3JaHUI INIpUBEACH B Tabmnuie 8.

Tabnuua 8 — [lepedeHp MeYaTHBIX U SICKTPOHHBIX YYCOHBIX U3IAHUT



Hlndgp/
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

Bubauorpadguyeckas ccblika

Kyszneno, C. M. ®usuka. MexaHuka. MexaHuuyeckue KkojeOaHus W
BOJHBL. MonekynsapHas ¢usuka. Tepmonunamuka : yuedHoe nocodue / C.
W. Ky3nenoB. — 4-e u3a., ucnp. u non. — Mocksa : By3oBckuii yueOHHK
: UIHOPA-M, 2020. — 248 c. - ISBN 978-5-9558-0317-3. - Tekcr :
anextpoHHbiil. - URL: https://znanium.com/catalog/product/1084382. —

Pexxum noctymna: no noAmnucke.

Kpamapog, C. O. ®usuka.Teopus u npakrtuka: Ydye6Hoe nocodue / [Ton
pen. npod. C.O. Kpamaposga. - 2-¢ u3a., non. u nepepa6. - M.: UL PUOP,
HUIL] UTHOPA-M, 2018. - 380 c.: - (Beiciuee oOpaszoBanue). - ISBN 978-

5-369-01522-3. - Tekct : ANEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/926478. — Pexum poctyma: o
THOJIITUCKE.

Kysneno, C. M. ®wusuka. BonnoBas onrtuka. KBaHTOBas mpupona
M3TyYeHUs. DJIEMEHThI aTOMHOM | siiepHOr (U3HKH : yuyeOHOoe mocodue /
C. U. Ky3uernos, A. M. Jlunep. — 3-¢ u3n., nepepad. u gon. — Mocksa :
BysoBckuii yueonuk : UHOPA-M, 2019. — 212 c. - ISBN 978-5-9558-

0350-0. - Texcr : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1002478. — Pexum poctyma: mo
TIO/IIIHCKE.

Kpamapos, C. O. ®usuka.Teopus u npaxtuka: Yue6Hoe nocobue / Ilox
pexn. mpod. C.O. Kpamaposa. - 2-e u3z., nom. u nepepad. - M.: U1 PUOP,
HUILL UH®PA-M, 2018. - 380 c.: - (Beicuiee oOpazoBanue). - ISBN 978-

5-369-01522-3. - Texkcr : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/926478. — Pexum pocrtyma: 1o
TIO/IIHCKE.

ITanos, C. B. Obwmas ¢u3nka: coopHuk 3a1a4 : yueOHoe mocodue / C.B.
[MaBnos, JI.LA. Ckunerposa ; mox pen. C.B. IlaBnoBa. — Mocksa :
HNH®PA-M, 2021. — 319 c. — (Bsicuiee obpa3oBanue: bakanaspuar). —
DOI 10.12737/textbook _S5ad4b0fd3ee963.26468696. - ISBN 978-5-16-

013262-4. - Texer : JJIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1679516. — Pexum poctyma: 1o
HOJIITUCKE.

Amnnpeesa, H. A. dusnka : cOOpHHK 3a1a4 : npakTudeckoe nmocodue / H.
A. Anppeesa, E. B. Kopuaruna. - Boponex : BopoHexckuit MHCTUTYT
®CHUH Poccum, 2019. - 188 c. - Tekcr : snekrpoHHbii. - URL:
https://znanium.com/catalog/product/1086249. — Pexum poctyma: mo

TIOAITUCKE.
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7. IlepevyeHb 3J1eKTPOHHBIX 00Pa30BaTeJbHBIX PecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UnTepHeT"

€pCUYCHBb 3JICKTPOHHBIX OOPaA30BATCIIBHBIX PECYPCOB HH(POPMAIIHOHHO-TCICKOMM HHKaL[HOHHOﬁ CEeTHU HTCPHET , HCOOXOIUMBIX
1 6 y " ", Heol

JUTSL OCBOCHHUS TUCIIMIUIMHBI TIPUBEICH B Tabmuie 9.

Tabmuna 9 — [epeueHb AMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTn "MHTepHeT"

URL agpec HaumeHnoBanmne
http://window.edu.ru/ BecrutaTHas anekrpoHHas Ondnuoreka oraiH "ExnHoe 0kHO K 00pa3oBaTeabHBIM pecypcam”
https://www.intuit.ru/ Hanmonansusiit OTkpbITeil YHUBepcuTeT "UHTYUT"
https://elibrary.ru/ e¢LIBRARY.RU - HayuHas anexkTpoHHas: OHOIHOTEKA
http://lib.guap.ru/ bubnuoreka I'VAIT
https://znanium.com/ DneKTpOoHHO-0MONIMOTeYHast cucTeMa Znanium

https://e.lanbook.com/ ObC Jlanp
https://www.book.ru/ BOOK.RU - coBpemeHHast 3IeKTpOHHAs OMOINOTEKa IS By30B M CCY30B OT IPaBooOIIaaTess

https://urait.ru/ O6pazoBarensHas miargpopma HOpaiit

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOT U

8.1. IlepeyeHb mporpaMMHOro 0OeCIIeUeHNs], HCIIOIb3YEMOr0 IIPU OCYLIECTBICHUH 00pa30BaTeIbHOTO Npoliecca M0 JUCIHUILINHE.

[epedens ucmonb3yeMoro NporpaMMHOro obecrneueHus mpeacTanieH B Tadnuue 10.

Tabmuna 10 — [TepeueHb nporpaMMHOTO 00eCTIeUeHUS

Ne

n/m

HaumeHoBaHue

1  «®uskon» - BupryanbHbIil KOMIUIEKC 1a00paTOPHBIX paboT B 2 4acTIX

8.2. TlepeueHb HHPOPMALHOHHO-CIPABOYHBIX CHUCTEM, HCIONB3YEMBIX MPH OCYIIECTBICHHH 00pa30BaTeIbHOrO Mpolecca Io
JIACLUILIAHE

IMepeuenb UCHONB3yeMBIX HHPOPMAIIOHHO-CIIPABOYHBIX CHCTEM IPEACTaBieH B Tadimuie 11.

Tabmuna 11 — [lepeyeHs HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM

Ne

n/n

HaumenoBanue

V4eOHBIM IIJIaHOM HE IIPEXyCMOTPEHO

9. Marepua/ibHO-TeXHUYeCKas 0a3a

CocraB MaTepI/IaJ'[BHO-TeXHI/I‘IECKOf/i 63351, HeO6X0£[PIMOﬁ U1 OCYIICCTBJICHUA 06pa30BaTem,H0r0 nponecca mno AUCHHUIIIIMHE,

npezcrasiied B Tabnune 12.

Tabnuua 12 — CoctaB MaTepHalbHO-TEXHUYECKOU Oa3bl

Ne HaumeHoBaHuUe COCTaBHOI YacTH Homep aynutopun
n/n MaTepHaJbHO-TeXHHYeCKOH 0a3bl (pu HeoOX0AMMOCTH)
1 ®Donp ayauropuii O I'VAII muis npoBeaeHUs JEKIUOHHBIX U IPAKTUYECKUX (CEMHUHAPCKUX) 3aHATUI
2 JlaGoparopusi GU3UKH U IEKTPOTEXHUKH 205
3 JlaGoparopus MpUKIaAHOI MaTeMaTHKH 1 HH()OPMALMOHHBIX TEXHOIOTHH 206

10. OneHoOYHBbIE CPEACTBA /1J151 MPOBEAEHHUS MPOMEKYTOUHOM aTTeCTAIUH

11



10.1. CocraB OLECHOYHBIX CPEACTBIUIL HPOBEICHUS NPOMEXYTOUHOH arTecTanuu OOydarolluXcs [O AUCLUILIMHE NPUBEICH B

Tabauue 13.

Tabmuma 13 — CocTaB OLICHOYHBIX CPEJCTB UL IPOBEACHUS IPOMEKYTOUHOH aTTecTaluu

Bua npoMe:KyToO4UHOI aTTecTaluu IlepeyeHb OLIEHOYHBIX CPEICTB
JubdepeHnpoBaHHEIH 3a4eT - Crmcok BOIpocoB
- 3amaun
- Tectsl
OKk3aMeH - CIIMCOK BOIIPOCOB K 3K3aMEHY
- 3amaun
- Tector

- DK3aMEHAIMOHHBIE OUJIETHI

10.2. B kauecTBe KPUTEPHEB OLICHKH YPOBHS CPOPMHUPOBAHHOCTH (OCBOCHHS) KOMIICTCHIMH OOYyHYaIOIIUMHCS MPHUMEHSETCS S-
OayTbHAs IIKaJa OLEHKH C(OPMUPOBAHHOCTH KOMIICTCHLMH, KOTOpas mpuBeneHa B Tabmume 14. B TeueHHMe cemecTpa MOXeET
ucronb3oBarbes 100-6ayupHas mKaga MOXYJIbHO-DEHTHHIOBOH CHCTEMBI YHUBEPCHUTETA, IIPABUJIAa HCIIOIB30BAHHUS KOTOPOH, yCTaHOBIECHBI

COOTBETCTBYIOIIMM JIOKaJIbHBIM HOPMAaTUBHBIM akToM [ VAIIL.

Tabmuma 14 — Kputepuu oLieHKH ypOBHS C(HOPMHPOBAHHOCTH KOMITETEHINI

O1eHKa KOMIIeTeHIINH
XapakTepucTtuka copMUPOBAHHBIX KOMIETEHIH
5-0annbHas mIKaJjga

"oTIuuHO" - o0yyJaromuiics IMy0OKO U BCECTOPOHHE YCBOWII IIPOrPAMMHBII MaTepHa;

"3a4TeHO" - YBEPEHHO, JIOTUYHO, MOCJIeI0BATEIbHO U IPaMOTHO €TI0 U3/1aracr;
- ONUpAsiCh HAa 3HAHHWS OCHOBHOW M JIONOJHUTEIbHOH JUTEpPaTypbl, TECHO MpPUBSA3bIBACT yCBOCHHBIC
HayYHbIE MOJIOKEHHS C IPAKTUUECKOM JESITENbHOCTHIO HANPABIICHHS;
- yMeIsi0 000CHOBBIBACT M APIYMEHTHPYET BbIIBUrAeMbIC UM UJICH;
- JIeJaeT BBIBOABI U 000OIIEHNS;

- cBOOOZIHO BIIaJ€eT CUCTEMOH CIEHaIU3UPOBAHHBIX TTIOHATHH.

"xoporo" - oOyyaromuiics TBEpAO YCBOMJI IMPOTpaMMHBIN Marepuall, TpaMOTHO M IO CYIIECTBY H3JIaraeT ero,
"3auTeHo" OINHUPAsICh HA 3HAHUSI OCHOBHOM JIUTEPATYPBI;

- He JIOITyCKaeT CYyIIeCTBEHHBIX HETOUHOCTEH;

- YBSI3bIBa€T YCBOGHHBIC 3HAHMS C IIPAKTHIECKON JeATEILHOCTHIO HAlIPaBIICHNS;

- apryMEeHTHPYET Hay4HbIE ITOJIOXKCHYIS;

- JIeJacT BBIBOABI U 000OIICHHS;

- BJIQJICET CUCTEMO ClieaJIu3upPpOBaHHBIX TOHSITUH.

"'y I0BIETBOPUTEIHHO" - o0Oydaromuiics yCBOWJI TOJILKO OCHOBHOW TPOrpaMMHBIA Marepual, IO CYIIeCTBY H3JaraeT ero,
"3ayTeHo" OTHpAsiCh Ha 3HAHUS TOJIBKO OCHOBHOM JINTEPATYPHI;
- JIOITyCKaeT HeCyIECTBEHHbIC OIIMOKH M HETOYHOCTH;
- HCHBITHIBAET 3aTPYIHEHHS B IPAKTHIECKOM IPUMEHEHNH 3HAHUH HaIPaBICHHUS;
- cabo apryMeHTUpPYeT HayqHbIC TIOJIOKCHNUS;
- 3aTpynHsieTcs B GopMyIHpOBAaHUH BEIBOZOB U 000OIICHHIA;

- YaCTUYHO BIIAJCET CHCTEMOM CIICIHNaJIM3UPOBAHHBIX TTOHSATHH.

"HeYI0BJIETBOPHUTEIILHO" - 00y4aromuiicst He YCBOMJI 3HAYUTENILHOM YacTH MPOrpaMMHOTO Marepuania;
"He 3a4TeH0" - JIOTYCKAaeT CYIIECTBCHHbIE OIIMOKM W HETOYHOCTH IPH PACCMOTPEHHHM NpPOOJIIeM B KOHKPETHOM
HAIPaBICHUH;

- UCHBITBIBACT TPYAHOCTH B IPAKTUICCKOM NMPUMEHECHUN 3HaHHﬁ;
- HC MOXET apryMEHTUPOBATh HAYYHBIC ITOJIOKCHUS,

- He popMyIHpyeT BBIBOAOB U 0000IIEHHI.

10.3. TunoBble KOHTPOJIBbHbIE 3aJJAHUS UM UHbIE MaTepUaJIbL.

Bomnpocs! (3a1aun) a5 9K3aMeHa npeicTaBiaeHsl B Tadnuie 15.
Tabmuua 15 — Bompocs! (3afauu) ans 3K3aMeHa

12



N Koa
Ilepeuyens BompocoB (3aga4) AJs IK3aMeHa
n/n HHIMKATOpA

1 MaruutHoe mone, ero MUCTOYyHWKH. OIpenescHue BEKTOpa MarHUTHOM wuHaykimu. ['paduueckoe mzoOpaxenune OITK-1.3.1

MarHuTHBIX noje. [IpuHiun cynepnosunuu

2 3akoH buo-CaBapa-Jlaruiaca. MarautHoe mone OECKOHEUHOro IpsIMOro Toka MarHuTHoe mone kpyrosoro Toka. OIIK-1.3.1

BuxpeBoii XxapakTep MarHUTHOTO T10JIS.

3 Cuna Amnepa. B3aumozelictBue mnapamienbHbIX TokoB. CuioBoe aeHcTBHE €O cTOpoHBbI MarHuTHoro nons Ha  OIIK-1.3.1

9NIEMEHT TOKa U Ha paMKy ¢ TOKOM. PaboTa 1o mepeMeIeHHIo MPOBOIHNKA H KOHTYPa ¢ TOKOM B MaTHUTHOM IIOJIE.
4 MarunutHoe none B BeuiecTse. Tumel Maruetukos. [Ipupon nua- u napamarseTuszma OIIK-1.V.1
5 Ipupona peppomarnernsma. [IpumeHeHne peppoMarHeTUKOB OIIK-1.3.1

6 Teopema 0 LMPKYJISALMM BEKTOpa MAarHUTHOM HHAYKIMU W €€ INpUMEHEeHue A BbluvcieHus HanpsbkeHHoctu OIIK-1.B.1

MardMTHOI'O I10JIA B COJICHOU/IC.

7 JleiicTBIE MarHUTHOTO TOJIS HA IBMOKYyLMiAcs 3apsia. Cuna Jlopenia OIIK-1.3.1
8 MarHuTHBbIH OTOK, €AMHUILIBI ero u3MepeHus. CriocoObl BEIUMCIECHHS MArHUTHOTO roToka. Teopema "aycca. OIIK-1.3.1
9 3akon ®apanes. BeiBoj 3aKk0HA 3IIEKTPOMarHUTHON MHIYKITUHN U3 3aKOHA coXpaHeHus 3Hepruu. [Ipasuno Jlenna OIIK-1.B.1
10  Bropoe ypaBHeHHe MakcBeiia B HHTErpaiabHOU Gopme — 00001IeHe 3aK0HA HIEKTPOMarHUTHOW HHAYKIUH OIIK-1.3.1

11 Bparienue npoBosIleil paMKu B OAHOPOAHOM MarHuTHOM rnouie. [lonydenue nepemennoit cunyconnansHoit 9JIC u OINK-1.V.1

TIEPEMEHHOTO TOKA.

12 SIBnenme camomHAyKIuu. UHAYKTUBHOCTH. IHAYKTHBHOCTH COJICHOHA. OIIK-1.V.1
13 DHeprusa MarautHoro nois. O0beMHas INIOTHOCTh S9HEPTUH, CIUHULIEL €€ H3MEPeHUs OIIK-1.3.1
14  Toxwu cmemenus. [lepBoe ypaBHeHHEe MaKcBellla B MHTETPAIBHOM (opme. OIIK-1.3.1

15  Cucrema ypaBHeHuit MakcBeiia B UHTErpaibHON (opme U cieacTBus u3 Hee. [TonsaTue 06 anekrpomarantHoit BonmHe  OITK-1.3.1

(OMB) xak ciencTBUe U3 ypaBHEHHIT MakcBema.

16 Kunemaruueckas ¢opMmynaa IIOckod rapmonuueckod OMB. Jlnuna BonHbl. BomzoBoe umcno. ®@pont Bommbl. OIIK-1.3.1
BonnoBas moBepxHOCTb. OCHOBHBIE CBOMCTBA 3ICKTPOMATHUTHBIX BOJIH: IONEPEUHOCTb, COOTHOIICHUE MEXIY

cocTaysromuMu. CKOpOCTh IIEKTPOMarHUTHON BOJIHBI B BakyyMe U B cpejie. Ilokasarens npenomieHus
17  IlIxana 3neKTpoMarHUTHBIX BOJH. CBOWCTBA U MPUMEHEHUE MIEKTPOMArHUTHBIX BOJIH Pa3JIMYHBIX JHANIa30HOB. OIIK-1.V.1

18  OcHOBHBIE TOHATHA M 3aKOHBl T'€OMETPUYECKOM ONTHKH. 3aKOH HE3aBHCHMOCTH CBETOBBIX IIy4koB, 3akoHbl OIIK-1.V.1
OTpa)XKEHMS W MPEJIOMIICHHS Ha IpaHuie AByX cpen. Ontudeckas anuHa myTd. [Ipuanun depma. SIBneHue moiaHOTrO

BHYTPEHHETO OTPAXXEHHS U €T0 UCIIOIb30BaHHe. CBETOBOBI.

19 Bocnpusitue cBera 4enoBexoM. OTHOCHTENbHAsl CIEKTpanbHas cBeroBas d(dexruBHocTs u3nyudenus (¢ynxmus OITK-1.B.1
BUAHOCTH) U ee rpaduk. COOTHOIICHHE MKy ATUHON BOIHBL U 1BeTOM. [IoHATHE MOHOXPOMATUYECKOTO U3Iy4YeHHUS.

CHGKTpaHbeIﬁ MaKCUMYM YyBCTBUTCJIILHOCTH IJ1a3a.

20 YcIoBHSA KOTepeHTHOCTH JJICKTPOMArHUTHBIX BoNH. OmpesesieHne pesynbrara HHTepdepeHnnn Ha ocHoBe TeopeMbl o OITK-1.3.1
CIIO’KEHHH KoJeOaHU, BIMSHUE pa3sHOCTH (a3 mHTepdepupylommx BodH. OnTudeckas IIMHA ITyTH U ONTHYECKas
pasHocTh xona. CBs3b pasHOCTH (a3 IBYX BOJH M MX ONTHUYECKOH Pa3HOCTH XOfia. YCIIOBHS MOIyYCHHS MHHEMyMa U

MaKCHMyMa aMIUIHTY/BI BOJHBI P HHTepdepenty OMB.

21  IlpuuuHBI HEKOTEPEHTHOCTH BOJIH, HCITYCKAEMbIX €CTECTBEHHBIMUA MCTOYHHUKaMK cBeTa. O0uwii mpuniun noiayuenus  OITK-1.3.1

KOTCPECHTHBIX BOJIH OT €CTCCTBECHHBIX HCTOYHUKOB CBETA.

22 Ombir IOHra. Unutepdepenuus B TOHKMX IUIeHKax M B kiuHe. Kompna Herorona. IlBera Tonkmux mineHok. OIIK-1.V.1

IIpocBeTienne oNnTUKHU.

23 Tomsatme o pudpakumu BomH. [lpunHnun Iroitrenca-®penens. Merox 308 Openens. [Ipsamonunueiinoe OITK-1.3.1

pacnpocrpanenue cBera. Judpakmys BoJIH Ha KPYIJIOM OTBEPCTHH U JUCKe. Bun audpakimoHHON KapTHHBL.

24 Jludppakuuss B TapaUICIbHBIX JIydaX Ha MICTH. YCIOBHS BO3HHUKHOBEHHS IUPpakiHOHHBIX MakcumymoB u  OIIK-1.V.1

MHWHUMYMOB. Pa3pema}0u.[a;{ CIIOCOOHOCTD ONTUYECKUX HUHCTPYMCHTOB.

25  JudpaxuuoHHas pelleTka, IPUHIMI ee AeicTBUA. 3aBUCUMOCTh yria AU(pakiuu OoT JIMHBL BoIHbL Pasnoxenue OIIK-1.B.1
0enoro cBeTa B CIEKTP C HOMOLIbIO AU(DPAKIMOHHOM pemieTku. Paspermaromas cmocoOHOCTs AUGBPaKIMOHHOM

peleTKH.
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IlepeueHb BOpocoB (3a1a4) AJisl IK3aMeHa
n/n MHIMKATOpa

26  EcrecTBeHHBI M TNOJAPH30BAaHHBINA cBeT. YacTW4yHO mHonsApu30BaHHBIA cBeT. CremeHp momsapmsanuu. [Imockocts OIIK-1.V.1

nojsipu3anuu. 3akoH Maioca.
27  Ilonspuzanus cBeTa IIpU OTPAXEHUU U NpenomieHuu. 3akoH bprocrepa. [lonspusaropst. OIIK-1.B.1

28  Jlucmepcus »IeKTpOMarHUTHBIX BOJH. Jlucnepcus BemecTBa HopMaibHas 1 aHomanbHas. Mcnons3oBanue aucnepcun  OINK-1.3.1

B ipu3Max. OObsICHEHNE AUCTIEPCHH B IEKTPOHHON TEOPHH.

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

30 DHepreTuueckasi CBETUMOCTb Harperhix Ten. McmyckarenbHas W momiomarenbHas cnocoOHocTh tena. Eqununer ux  OINK-1.3.1

u3Mepenus. AocomotHo yepHoe teno (AUT).

31 DOmneprermyeckas ceetumoctb AUT. 3akon Credana-bonpinmana. Pacipenenenue sneprun B ciekrpe uanydenus AUT.  OIIK-1.3.1
3aKoH CMeIIeHUs] MaKCHUMyMa CHeKTpa H3ITydeHHs ¢ Temmeparypoi. (3akon Buma). I[BetoBast Temmeparypa Tena.

IIprMeHeHHE 3aKOHOB TEIIOBOTO U3JIYYCHHUSL.
32 KgantoBas npupoaa m3nydeHus. ['unoresa u popmyrna [Tnanka. OIIK-1.3.1

33 ®orosnexrpuueckuii ddexr. OnbITHBIE 3aKoHBI BHemHero Qorodddekra. KpanroBas Teopust Qoroadpdexra. OIIK-1.3.1

@DotoHbl. YpaBHeHUE DUHIITEHHA.

34  Dwueprus, umnyiabc U Macca (orona. /laenenue cBera. OmbiThl JleOeneBa. KeantoBas Teopus masienust cBera. OITK-1.3.1

KopryckynsipHO-BOTHOBOH Tyalli3M U3y deHUS.

35  KopmyckyaspHO-BOJIHOBOH JAyanu3M MuMKpodacTul. [umore3a ne bpoitna. Jnuna Bonubl ae  bpoins.  OIIK-1.3.1
DKCIiepIMeHTaNbHOe OOHApyXKEHHE BOJIHOBBIX CBOWCTB 3JEKTPOHOB. BomHOBas (yHKIMA M ee CTaTHCTUYECKUH

CMBICJI. YCIIOBUE HOPMUPOBKHU.

36 CoorHoueHue HeompeneneHHocTel (mpuHuun [ei3eHOepra). [IpuHIWMN NpUYMHHOCTH B KBaHTOBOM MexaHumke. OIIK-1.V.1

BeposTHOCTh Kak 00bEKTHBHAS XapaKTEPUCTHKA PU3HYCCKHX CHCTEM.
37  O6uee ypaBHenue llpeaunrepa. Ypasuenue llpenunrepa uis CTallMOHAPHBIX COCTOSHU. OIIK-1.3.1

38  Omsir Pesepdopna. Anepuas moxpens aroma Pesepdopaa. BomopononomoOusie atombl u uoHbl. [loctynarsr bopa.  OITK-1.3.1
DHepreTHYeCKUe YPOBHU IEKTPOHA B aTOME BOAOPOAA. DHeprus Bo30yKAeHUS U dHeprus noHuzaruu. OObsCHEHUE

CIIEKTPOB U3JIy4eHHs BojiopoJa 1o bopy.

39  VpaBuenue lllpemunrepa mis aroma Bomopoma. CrmH anekTpoHa. KBaHToBble ymcna W ux ¢msmdeckuii cmbicn. OIIK-1.3.1

Ipunnun Iaynu. DnekrpoHHbIE 000T0UKH.

40  Cnekrtp m3nyueHus atoma Bomopoxaa. Cepum nunuit. O6o0mieHHas ¢popmyna banbmepa, ee oObsicHenne Ha ocHoBe OIIK-1.3.1

KBaHTOBOH TEOpUH CTPOCHHUS aToMa. [IpaBuia ordopa.

41 PacmpeneneHue 3IE€KTPOHOB IO SHEPreTHYECKUM 30HaM. JleneHue BelecTB Ha MeTa/uisl, nomymposognuku u  OINIK-1.3.1

JUIIEKTPUKU B COOTBETCTBHH C 3aIIOJHEHUEM SHEPIeTUYECKHUX 30H 3JIEKTPOHAMHU.
42 3onnas cxema merasuia npu T=0 u T>0. Yposenp depmu. OIIK-1.3.1

43 3onHas cxeMa COOCTBEHHOTO nomynposogauka npu T=0 u T>0. Yposens ®epmu. 3aBucumocTts 31ekrponposognoct  OITK-1.3.1
OT TeMIepaTypsl. TepMUCTOPHI.

44 Buyrtpennuii ¢Qororddexr B mnomynpoBomHukax. PorompoBogumMocTh, e¢ npuMeHeHHe. Kpacnas rpanmma  OIIK-1.V.1
BHYTpeHHETO (oToaddexra.

45 3onHas cxeMa HOJYIPOBOJHUKOB ¢ JOHOPHBbIMU ImpumMecsamu npu T=0 u T>0. Yposens @epmu. Ilonynposoanuku n- OIIK-1.V.1

tuna. x QJIEKTPOIIPOBOAHOCTb.

46  CrarucTuyeckoe ONKMCAHUE KBAHTOBOM CHUCTEMBI, pa3jinuMe MeXIy KBaHTOBOMexaHWueckod u craructuueckor OIIK-1.3.1
BeposTHoCcTAMHU. Kimaccnueckas craructika MakcBeria-bonsiimana. Ksanrossie craructukn ®@epmu-/upaka u bose-

OWHIITEHHA.

47 KOHTAaKT [BIPOYHOTO U  IEKTPOHHOIO  MOJNYIPOBOAHUKOB (n-p-mepexoxn). IlomynpoBommuxoBerd  muox. OIIK-1.V.1

Bonsramnepnas xapakrepuctuka. Koagdunuent smpsamieHns

48 CnoHTaHHOE W BBIHYXJIEHHOE M3IydeHusl. MIHBepcHas HaceleHHOCTb ypoBHe#l sHepruu. Onrtuueckue kBantoBele OIIK-1.3.1

TeHepaTopsl
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IlepeueHs BOMpocoB (3a1a4) AJisl IK3aMeHa
n/n MHIMKATOpa

49  CocraB aroMHOro siapa. Hykinonsl, ux xapakrepuctuku. MaccoBoe U 3apsaoBoe uncia. M3oromnsl. "dedexr maces" u OITK-1.3.1

OHEPrus CBA3U Apa, €€ 3aBUCUMOCTh OT MaCCOBOI'O YHCJIa. Hﬂepmﬂe CHJIBI M UX OCHOBHBIC CBOMCTBA.

50 PaguoakTuBHBIE M3ITy4deHHs. 3akoHOMepHOCTH aibga- u Oera- pacmamoB. Monmsupyromme wusiaydenus, ux OIIK-1.B.1
MIPOHUKAIOIIAsT CIIOCOOHOCTb, B3aUMOACHCTBHE C BEIIECTBOM U OMOIOTMUECKUMH OOBEKTAMHU. DKCIO3UIMOHHBIE,

TOIIOICHHBIC U DKBUBAJICHTHBIC JO3bI U MOIITHOCTH 103bI. MeTOHbI U 3amuTa OT paIMOaKTUBHBIX M3ﬂy‘-leHldI>’l

51  Snepuble peaknuu. Peakuust nenenust tskensix saep. Kpurtuueckas macca. Boinenenue sneprum npu snepHoit  OINK-1.3.1

peaxuuu. Llennas peakmust nenenus sinep. Kosdduiment pasMHOXeHHsT HEHTPOHOB.
52 TepmosinepHas peakiys B3pbIBHOTO THHA. [IoHATHE 00 yIpaBnsieMol TepMOsICPHON peaKum. OIIK-1.3.1

53 IlonsATtue 00 37I€MEHTAPHBIX YaCTULIAX. OIIK-1.3.1

Bompocs! (3anaun) amst 3adera / nudd. 3auera npeacrapieHsl B Tabmuue 16.

Tabnuma 16 — Borpockr (3agaun) uist 3a4eta / qud¢. 3agera

Ne Kox
Ilepeuens Bonpocos (3agay) Anas 3adera / udd. 3a4era

n/n HHIUKATOpa

1 YrioBasi cKOpOCTh M yIJIOBOE YyCKOpeHHe. VX HampaBieHUs U eiuHHUIBl u3MepeHus. Bzaumocssasp juneiinbix o OIIK-1.V.1

YIJIOBBIX BEJIMYUH CKOPOCTHU U YCKOPEHMU .

2 ITepserii 3akoH HeioToHA - 3akoH mHepiuu. VHepunagpHble cucTeMbl oTcuéra. Macca tena. MarepuansHas Touka n - OINK-1.V.1
CHCTEMBl MaTepUaJbHBIX TOYCK M Tell. VIMITylbC MarepHanbHOI TOYKHM M CHCTEMBI MaTepUANIbHBIX TodeK. L{eHTp

HUHEpLHHU. MowmeHT UMITyJIbCa. Cuta ¥ MOMEHT CHUTBI. ETMHATIBI 11X HU3MEPCHUS.

3 Pabora cunel, enununsl e€ usmepenus. KoncepBatuBHble cuibl. CpefHss U MTHOBCHHas MomHOCTH, exuHunsl ux  OIIK-1.3.1

HU3MEPEHHUs.

4 [lorenuunansHas sHeprust @opMyiibl MOTEHIMAIBHONW SHEPIUU B Iojie CUJl TAroteHus u ynpyroctu. Kunernueckas OIIK-1.V.1

OHEprus. CDOpMyJ'H)I KUHETHYICCKOH OHEPIrur AJIs NOCTYIIATEJIbHOIO U BpalllaT€JIbHOI'O ABUKCHUA.

5 [Norennmansuoe none cui. [lonsaTue o rpaguente ckamapHOH ¢(yHKuuu. CBsA3b CHIBl W MoTeHIMansHOH sHepruum. OIIK-1.B.1

3aMKHyTBIe MEXAaHUYECKHUE CUCTEMBI, 3aKOH COXPaHCHUSA MeXaHU4IeCKOM OHEPIruu. Beunsrit JBUTaTEIIb IIEPBOTO poaa

6 3aKOH COXpaHEHUs HMILyJIbca B 3aMKHYTOH MeXaHMYecKoil cucrteme 7 3akoH coxpaHeHHs MoMeHTa ummynsca B OIIK-1.B.1

MexaHu4yeckol cucreMe. OCHOBHOM 3aKOH AMHAMMKHU BPAIIATENbHOTO ABUIKCHUSL.
7 Kuneruyeckas sneprust Bpauiaronierocs tena. Kunernyeckas sHeprust Tena rnpy ero KayeHuu. OIIK-1.V.1

8 Ipunnun orHocutenpHocTH [amunes. OnbiT Maiikenbcona-Mapnu 1 moctynarbl DWHInTeiHa. [IpeoOpazoBanus  OITK-1.V.1

Jlopenua. PensiTuBucTCKOE M3MEHEHUE JUIMH U IPOMEXKYTKOB BPEMEHU. PeISITUBUCTCKUI 3aKOH CIIOKEHUS CKOPOCTEN

9 PenstuBucTckas auHamuka. IlonHas sHeprus, SHeprus MOKOd U KHHETUYECKUe S9HEpruu B Teopuu oTHocutenpHoctu.  OIIK-1.3.1

B3auMocBA3b MEXIY MacCOR U SHEPrHen.

10 Ilomsarme xonebanus u BONMHBL I[lpumepsl koneOanumii. KomeGanms mnepmommyeckue W Hemepuommyeckue. OIIK-1.B.1
lapmonnueckne xonebGanus. Kunemarndeckas GpopMyna TapMOHHYECKHX KoleOaHMH. AMIUINTYa, 9acTOTa, TIePHOL
xonebanuil. Ennanner m3mepennst >tux BenmduH. Pasza xonebaHmid (MONHAs M HadanbHas). EAMHUIBI m3MepeHUst

(a3bl. BekTopHOE TIpecTaBIeHre TApMOHIMYECKIX KOTeOaHUH.

11 CkopocTh M YCKOpEHHE NpPU TapMOHHYECKUX KoyeOaHUsX. MakcuMallbHble 3HAa4eHHs CKOpocTH W yckopenus B OIIK-1.3.1

konebarensHOM nporniecce. Pa3oBbIe CABUTH MEKTY CKOPOCTBIO, YCKOPEHHEM U CMEIIIEHHEM.

12 Vopyrue u kBasuynpyrue cuibl. JuddepennuansHoe ypaBHeHHE cOOCTBeHHBIX koieOanuil. Ilepuom u uacrora OIIK-1.V.1
coOcTBeHHbIX KkoneOanuil. Ilepuon coOCTBEHHBIX KoleOaHUM NPYKUHHOIO MAasTHHKA, 3aBUCUMOCTb IEepHOAa OT

Macchl TeJla ¥ K03 UINEHTa }KEeCTKOCTH HPYIKHUHBL.

13 DHeprus rapMOHHYECKHX KOJECOaHHM, ee CBA3b C MAcCOH Tena, 4acTOTOW M aMIuuTyHoi konebanuid. Coxpanenme OIIK-1.V.1

OHEpruu B KOJIeOaTEeIIbHOM rnporuecce. Yacrora kojeOaHuit MOTEHIIAATLHON ¥ KHHETHIECCKON SHEpruu

14 JIuddepenuunansHoe ypaBHEHHE CBOOOIHBIX (3aTyXarolluX) KoieOaHWH, 3aBUCUMOCTh UX aMIUIUTyAbl oT Bpemenu. OIIK-1.3.1
Jlorapumudeckuil JeKpeMEeHT KoJIeOaHuH, ero CBsI3b ¢ K03 GHUINEHTOM 3aTyXaHus U 4acToToi. YacToTa cBOOGOAHBIX

Kosie0aHui
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Ne Kon
Iepeuens Bonpocos (3a1a4) aJd 3auera / 1udd. 3auera
n/n MH/IMKATOpa

15  MuddepenuuanbHoe ypaBHEHHE BBIHYKACHHBIX MEXaHHMYECKUX KoIeOaHUM, 3aBUCUMOCTb UX aMIUIUTYAbl oT yacToTel  OIIK-1.B.1
BBIHYXKJatoIeil cuibl. SIBneHue pe3oHaHca. JJOOPOTHOCTh KoneOaTeNnbHOH CHCTEMBI, €€ CBA3b C JOrapU(pMUUSCKUM
JEeKpeMeHTOM KoseOaHuil. XapakTep PE30HAHCHBIX KPHUBBIX INPU Ppa3sHbIX JOOPOTHOCTAX KoneOaHMi. SIBneHus

PE30HAHCa B TEXHUYECKUX CUCTEMAX.

16 CrnoxeHue rapMoHHMYeCKMX KkojeOaHud. [loHsTHe KkorepeHTHOCTH. BekTopHOoe cinoxeHue korepeHTHBIX —OIIK-1.3.1
TapMOHHYECKUX KoJIeOaHMII OHOTO HampaBlICHHs 3aBUCHMOCTH aMILUIUTYJbl CyMMAapHOTO KOJeOaHWS OT Pa3sHOCTH

(a3 cKIIaABIBAONINXCS KONCOAHHUH.
17  CrnoxeHHe IByX B3aMMHO IEPICHINKYISIPHBIX KOTEPEHTHBIX Kosebanuii. durypsr Jlnccaxy. OIIK-1.V.1

18  PacmpocrpaHeHue BONH B ympyroil cpezme. IIpomonsuele u nomepeunsie BonHbl. Jduddepenuuansnoe ypasHenue OIIK-1.V.1
miockoi BomHbl. @DpoHT BomHbL. Kunemaruueckas dopMmyna IIOckoil um cdepuueckod TapMOHHYECKUX BOIH.

Amnnutyna u ¢asa BOIHBL

19 OcHoBHBIE TMONIOKEHUS MoJeKyIspHO-kKuHeTHueckoi Teopun MKT. PaBHoBecHble coctostHuss M npoueccsl. Mx  OINIK-1.3.1
rpapudeckoe uzoOpaxenue. IlomsTne wupeanpHoro rasa. OINBITHBIC 3aKOHBI WJACATGHOTO Trasa. YpaBHEHHUE

Menpeneesa - Knaneipona.

20 Ilomsatue o umcne cremeHeld cBOOOXBI MOJEKyNl. 3akoH bonbiManHa o paBHOMEpHOM pacmpeneneHun sHeprud nmo  OIIK-1.3.1

CTEIeHsIM CBOOOABI MOJNeKy1. CpeHss SJHEPTUsI XaOTHIECKOTO JIBIDKCHUS MOJeKy:1. IIoHATHE 0 BHYTpEHHEH SHEPTHH.

21  Ckopoctu Mmonexyn. Ilonstue o ¢yHkuuu pacmpenencHus. 3akoH Makcsenna mis pacrnpepeneHus monekyn OIIK-1.Y.1

H€AIBHOTIO Ta3a Mo ckopocTsaM. HauseposrHeiilnas, cpeansas apudMeTHdeckas U CpeiHss KBaJpaTUdHas CKOPOCTU

MOJIEKYIL
22 Yucno CTONKHOBEHHH M CPEIHSS [UTMHA CBOOOIHOTO mpodera Moiieky. [loHsaTHe 0 BakyyMme. OIIK-1.3.1
23 Cwucrema 4acTHIl B 10Jie BHEIIHUX cuil. bapomerpudeckas ¢popmyna. Pacnpenenenne bonbumana. OIIK-1.3.1
24  MexaHuueckas pabora u Temiora. Pabora raza npu u3sMeHeHus ero oobema. P-V nuarpamMmst. OIIK-1.3.1

25 IlepBoe Hayalo TEPMOIMHAMHKH. TeINIOEMKOCTh (IONHAs, MOJApHAs, YyHeNbHas). YHuUBepcambHas rasoBas OIIK-1.3.1

TMOCTOSIHHAS U €& q)H3H‘ICCKHﬁ CMBICJI

26  IlpuMeHeHHe MEPBOroO Havyajga K M30XOPHUYECKOMY, H300apHOMY, H30TepMHUYECKOMY U aanabaruueckomy mponeccam. OIIK-1.V.1

I'padukn mporeccos. MomspHas TETIOEMKOCTH B TIporieccax. Pabora B mporeccax.

27 Makpo- U MHKPOCOCTOSHUS. TepMOOMHAMHUYECKas BEpOSITHOCTb. I[loHsaTHe 00 oSHTpomuu. Bropoe Hawamo OIIK-1.V.1

TEPMOAMHAMHUKU.

28 TlonsTHE O KPyroBOM Ipoliecce-IuKIIe. TemoBas MammiHa. Beunsnii neurarens Broporo poxaa. [Ipumenenue Broporo  OIIK-1.V.1
Hadana K upaeanbHOW TerutoBod mammHe. KIIJ[ mpeampnoit terumoBoit mammebel. uknm Kapro w ero KIIJ mms

HUACAJBHOTO I'a3a.

29  VpasHenue Ban-mep-Baansca. IlompaBka Ha cOOCTBEHHBIM 00BeM Monekyl. YdeT mnpuTsxeHus woiaekyn. OIIK-1.3.1

OkcnepuMeHTanbHble H30TepMbl. Kputnueckas temneparypa. [lepechiieHHbIH nap 1 neperperast KUAKoCTb.

30 DnexTpuueckue 3apsibl, UX CBOMCTBA, EIUHULIBI M3MEpEeHUs 3apsia. 3akoH coxpaHeHus 3apsia B 3amkHytod OIIK-1.V.1

cucreme. Toueunsie 3apsbl. 3axkoH Kynona.

31 OcHOBHasl CHJIOBasi XapaKTEPHCTHKA SIIEKTPUUYECKOTO TONS — HANpPsOKEHHOCTh, eauHHIBI ee u3MepeHus. Bexrop OIIK-1.B.1
JNEKTPUIECKOH MHIAYKIUH (MEKTPHUYECKOTO CMEIeHNs ). B3anMOCBs3b BEKTOPOB HAIPSKEHHOCTH M 3JIEKTPHUYECKOM

nHIYKIUK. [padudeckoe H300pakeHHE AMEKTPUIECKUX Mojei. [IpHHIMI Cynepro3uIiy SIeKTpHYecKuX Imoaeh

32 Tlorennman anekrpocraruueckoro nojst. Exununst ero uamepenus. Onpenenenue noTeHnuana yepes padory u yepes  OITK-1.V.1

MOTCHIMAIBHYIO SHepruio. [loTeHnnan mosis To4eyHoro 3apsaaa. DKBUIOTEHIAIbHBIE TOBEPXHOCTH.
33 PabGota cun snekrpuueckoro noss. [ToTeHnuanbHeli XapakTep dIEKTPUUECKOro MO, OIIK-1.V.1

34 Css3b HaNpsDKEHHOCTH M ToTeHIMana. ['pagueHT noteHuuana. Jludnekrpuyeckas mnponunaemocts BemectBa. OIIK-1.V.1

Bzanmuas NEPNICHAUKYIIPHOCTL CHJIOBBIX JIMHAHA W SKBUIIOTEHIIHAIEHBIX HOBerHOCTeﬁ.

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

HaNpPsHDKEHHOCTH AIEKTPUUECKOro nosisl. PU3NUecKuil CMBICH IOTOKA.

36 Teopema I'aycca mis 3MeKTpOCTaTUYECKOIO IO B BaKyyMe, €€ IPaKTHUECKOe IPUMEHCHUE OIIK-1.B.1
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Ne Kon
Iepeuens Bonpocos (3a1a4) aJd 3a4era / 1udd. 3auera
n/n MH/IMKATOpa

37 Hocurenu 3apsna B HNPOBOAHUKAX. IIpOBOTHMKM BO BHELIHEM 3JIEKTPOCTaTHYECKOM Ione. JnekrpocTtarndeckas OIIK-1.B.1

3amuTa (IKpaHUPOBaHHUE
38  DneKTpoeMKOCTh YEJUHEHHOIO MPOBOIHUKA, €AUHHULI €€ U3MEPEHUS. DIEKTPOEMKOCTb KOH/IEHCAaTOPOB OIIK-1.B.1
39  Tunsl quanextpukos. Ilomsgpusanus An3nekTpuKoB. CBI3aHHBIC 3apsIbl. OIIK-1.V.1

40 DHeprus 3apsDKEHHOIO IIPOBOAHMKA, SHEPrus 3apsDKEHHOro KoHAeHcatopa. OOmee BbipakeHue it sHeprunm  OIIK-1.B.1

QJIEKTPOCTATUYCCKOTO I10J14, 00BeMHas IJIOTHOCTh OHEPIruu.

41  IloCTOSHHBIN 2JIEKTPUUYECKHUIA TOK, €70 XapaKTePUCTHKU U YCIOBUS cylecTBOBaHuSA. CTOPOHHUE CUIIBIL. OIIK-1.B.1
42 3axonsl Oma u J[xoyns-Jlenna B HHTerpanbHol U auddepeHnnanbHol Gopme. OIIK-1.B.1
43 PacueT pa3BeTBICHHBIX dIeKTpHueckux uenei. [Ipasuma Kupxroda. OIIK-1.B.1

IMepeuens TeM I KypcOBOTO IIPOSKTHPOBAHUS/BBIIOIHEH S KypCOBOI pabOTHI IIpeACcTaBIeHb! B Tabmuie 17.

Tabmuna 17 — [lepeueHs TeM [UIsl BBIIOJIHEHHS KypCOBOH paboThI

Ne

’ IIpnmepHBIii epeyeHb TeM /U1l BHINOJIHEHHSI KYPCOBOii padoThI
n/n

YueOHBIM IJIAHOM HE IPEeTyCMOTPEHO

BOHpOCI)I JJId TIPOBEICHUSA HpOMe)KyTO‘IHOfI aTTeCTalliy B BUJAEC TECTUPOBAHUA NTPEACTAaBIICHBI B Ta6J'II/IIIe 18.

Tabmuna 18 — IIpuMepHbIii IepeueHb BOIPOCOB JUI TECTOB

Ne . Kon
IIpuMepHBIii NepedeHb BOIPOCOB /ISl TECTOB

n/n MHIMKATOpa

1 IIpu xaxoMm mporecce yBeaudeHHe aOCONIOTHON TeMIepaTyphl HACaIbHOIO ra3a B [Ba pa3a NpuBoAuT K yBenuueHuto  OIIK-1.V.1

JIaBJICHHUS Ta3a B 2 pasza

2 OrmpenenuTe TeMIeparypy HarpeBarels TEIUIOBOM MalIuHBI, paboratomed mo mukiay Kapwo, ¢ KITJ] 80%, ecm  OIIK-1.B.1

Temrieparypa xonoauiabHuka 300 K.
3 CIUTOITHOM HMJIMHAP MAcChl M KaTUTCS 0e3 CKOJIBKEHHUS CO CKOPOCThIO v. KakoBa ero KuHeTH4YecKas SHeprusi? OIIK-1.3.1

4 Ilo 3amaHHOMY ypaBHEHUIO TapMOHHMYECKOTO Koje0aHHs OHpefelauTe aMIUIMTyly U dYacToTy komebOmomeiics OIIK-1.V.1

MaTepUanbHON TOUKU
5 JIBI>KeHne MaTepHaibHOM TOUKU B JAaHHOW CHCTEMe OTcUeTa XapakTepusyercs ypaBHeHusMH . Haliti ckopocts Toukn  OITK-1.B.1
6 Bo ckosbKo pa3 ABMKYLIMHACS cO CKOPOCThI0 V=0,999¢ aeKTpOoH “Tspkenee’” MoKoserocs? OIIK-1.B.1

7 OnpenenuTh HaNpaBieHUE UHIYKIMOHHOTO TOKA B PaMKe, €CJIM OHA HAXOJUTCS B OAHOPOAHOM MarHuTHOM mone, a OIIK-1.B.1

BEJIMYMHA MAarHUTHOMN WHAYKIUAHA B YMECHBIACTCA.

8 K ucrounuky toka ¢ JJIC, paBHOll 24 B, u BHyTpeHHuUM comnpotuBieHueM 2 Om noakmounnn snekrpuueckoe OITK-1.B.1

comnporusienue 4 Om. OnpenesnuTs CUILy TOKa B LEMH.

9 Kak m3MeHnTCs cuita KyJTOHOBCKOTO B3aUMOJICHCTBHUS IBYX HEOONBIINX 3apsDKEHHBIX MIapoB pu yMeHbIneHnu 3apsna  OIIK-1.B.1

KaXJIOTO M3 HUX B 2 pa3a, €CJIM PaCCTOSHUE MY HUMH OCTAeTCS HEM3MEHHBIM?
10 OxHO U3 CBOMCTB 2JIEMEHTAPHBIX YAaCTHIL - CIOCOOHOCTH: OIIK-1.3.1
11 Kakwue sneMeHTapHbIC YaCTHIIBI HAa3bIBAIOT CTA0MIBLHBIME? OIIK-1.3.1

12 O3nHadaer jM pacmaj 4YacTHI[ HA JBE WM OOJbIIEe YHMCIIO YACTHUIl, YTO JAaHHAs 4YacTUIA COCTOMT u3 Heckombkux OIIK-1.3.1

yacTu?
13 Kaxue B3auMozeiCTBUS ONpPENeNsaiOT YCTOHYUBOCTD siiep B aToMax”? OIIK-1.3.1
14 Anbda -uznnyueHue — 3T0... OIIK-1.3.1
15 Yo npencrasnser coboii berra-uznyuenue? OIIK-1.3.1
16  Yrto npencrasnser coboii raMmma-u3aydeHne? OIIK-1.3.1

17  HampaBieHne MarHUTHBIX JIMHUH 1O HAIIPABJIEHHUIO 3neKTpr:/II}ecr<oro TOKa MOKHO OIIPEICIINTD OIIK-1.B.1



Ne . Kon
IIpuMepHbBIii NepeyeHb BOMPOCOB /ISl TECTOB
n/n MH/IMKATOpa

18  Kaxy!o JIMHUIO Ha3bIBAIOT MArHUTHOMN JIMHUEH MAarHUTHOTO TOJIs OIIK-1.V.1

[lepedyeHb TeM KOHTPONBHBIX padOT MO JUCHHUIUINHE 00YJaIoIXcs 3a04HON (opMbl 00yUeHHs, IPEACTAaBIEHH! B TabuIe 19.

Tabmuua 19 — IlepedueHb KOHTPOIBHBIX pabOT

Ne

IlepeyeHb KOHTPOJBLHBIX PadoT
n/n
1 Kunemaryka u TUHaMUKa MOCTYIATENBHOTO U BPALIATEILHOTO ABHKCHUS

2 3aKoHbI COXpaHEHUs B MEXaHUKE.

3 OcnoBbl MKT. I'a30BbIe 3akoHBI. | 1 I 3akOHBI TEPMOJUHAMUKH.

4 OCHOBHBIE XapaKTE€PUCTUKH 3IEKTPUUECKOTO OIS

5 [TocTosIHHBIH 2NIEKTPUUECKU TOK

6 XapaKkTepHCTHKNA MAaTHATHOTO TOJISL. SIBIICHHE 31eKTPOMArHUTHON HHITYKIHH
7 KonebarenbHble mpoleccsl

8 3aKoHbI IIPETOMIICHUS U OTpaXKeHus cBeTa. JINH3bI

9 Bonnosas onrtuka. aTepdepennus, audpaxuus

10  Spepnas ¢pusuka. SnepHbie peakuuu

10.4. Metoauueckue MaTepHasl, ONPEeIIOIe IPOLeay Pl OLICHUBAHHUS HHANKATOPOB, XapaKTEPU3YIOIINX TaIlbl ()OPMHUPOBAHUS
KOMIIETEHIIMH, COIepKaTcs B JIOKAJIbHBIX HOpMAaTUBHBIX akTax ['YAII, pernmaMeHTUPYIOUMX MOPAAOK M MPOLEAYPY MPOBEACHUS TEKYILETO

KOHTPOJISl YCIIEBAGMOCTH M ITPOMEXYTOUHOM arTectainmu odydaromuxcs ['YATL.

11. MeTonuyeckune yKa3aHus AJIs1 00y4al0MINXCSI TI0 OCBOEHUIO THCIIHIITMHBI

11.1. Meroxuueckue yka3aHus JIsl 00ydJalOIIMXCsI IO OCBOCHUIO JICKI[IOHHOTO MaTepHaa.

OcHOBHOE Ha3HAaUCHHE JICKIHOHHOTO MaTepHalla — JIOTHYECKH CTPOIfHOE, CHCTEMHOE, NIyOOKOe W SICHOE H3JI0XKEHHE ydeOHOro
Marepuana. HasHaueHHe COBpPEMEHHOIl JIEKIMM B paMKaX AWCHUILUIMHBI HE B TOM, Y4TOOBI MONYYHTH BCIO HH(POPMALUIO IO TEMe, a B
0CBOCHUH (DYHJAMEHTAIILHBIX MPOOJIEM IUCIUILINHBI, METOIOB HAYYHOTO ITO3HAHUS, HOBEHIINX JOCTIKCHUH HaydHOU MbICU. B ydeGHOM
HpOoIIecce JIEKIHs BHIOIHAET METOAOIOTHIECKYI0, OPraHH3allMOHHYI0 M HH(POPMaMOHHYIO0 (GyHKIMH. JIeKIHs packpbIBaeT HOHATUHHBIN
anmapar KOHKPETHOH o0NacTh 3HaHMs, € MpoOJIeMbl, JaeT IeNbHOe NPEeCTaBIeHNue O AUCIMILIMHE, MOKAa3bIBae€T B3aHMOCBS3b C APYTHMH
JHUCIUIUINHAMY.

ITnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYarOIIUMUCS JIEKIIMOHHOTO MaTepHaa:

- TIOJTy4YeHHEe COBPEMEHHBIX, LIETTOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHH, YPOBEHb KOTOPBIX ONpPENENIIeTCs LENeBOH YCTaHOBKOU K
KakJI0i1 KOHKPETHOH TeMe;
- TOJTy4YEHHE OIBITA TBOPYECKOH paboThl COBMECTHO C IPEojiaBaTeieM;

- pa3sBUTHUE HpO(l)eCCI/IOHaJII)HO-,HeJ'IOBLIX Ka4yeCTB, JIF00OBU K MNpEAMETY U CaAMOCTOATECIILHOI'O TBOPYECKOTO MBILIJICHUS ]
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- IOsIBIIEHHE HEOOXOMUMOTO HHTEpeca, HEOOXOAUMOTO Ul CaMOCTOATEIbHOM PabOThL;
- IIOy4eHHe 3HaHUI O COBPEMEHHOM YPOBHE Pa3BUTUS HAyKU U TEXHUKU U O IIPOTHO3€ UX Pa3BUTUs Ha Onuokaiiiue rogs;
- Hay4UTbCsl METOJAMYECKU 00pabaTbiBaTh MaTepuall (BbLACIATh INIABHBIC MBICIU M IONOXKEHHSA, NPUXOAUTH K KOHKPETHBIM
BBIBOZIaM, IIOBTOPATH UX B PA3IUYHBIX (POPMYIUPOBKAX);
- IIOy4eHHe TOYHOIO IOHUMAaHHA BCeX HEOOXOAUMBIX TEPMUHOB U IOHATHH.
JleKuMOHHBIN Marepuay MOXET CONpPOBOXKIATHCS AEMOHCTpAlMed CIIaiiloB M MCIOJb30BaHMEM pa3[aTOYHOrO Marepuaia Ipu
IIPOBEICHUH KOPOTKUX JUCKYCCUH 00 0COOCHHOCTIX MPUMEHEHHS OTJEIbHBIX TEMATHK 0 JUCIUILIUHE.
Beiaenstorcs cneyromue BUAbI TEKIHN:
- BBogHas nexuus
BBonnas nexkuus K AMCUUIUIMHE 3HAKOMUT OOY4aroIMXCsS C LEJNBI0 M HAa3HaY€HHEM Kypca, €r0 POJbI0 U MECTOM B
cUCTeME TUCIMIUIMH. B Xxome Takoil JIeKnuu CBA3bIBACTCS TCOPETUUECKHH U NMPAKTHYECKUIl MaTepuain ¢ MPaKTUKOH Oymymieit
paboTbl, pacckasbiBaeTcs oOIast MeTonuKa pabOThl HajJ KypcoM, HpeIararoTCsl JIMTEPaTypHble HUCTOYHHKH, MOMOTAIOIIHE
YCBOGHHIO MaTepuasla JUCHHUIUIMHBI U OCBOCHUIO KOMIICTCHIMH, CTAaBATCA HAydHbIC MPOOJIEMBI, BBIIBHIAIOTCA TUIOTE3BL,
ompeznensercs (opMa TEKyIero KOHTPOJISA U IPOMEKYTOUHOH aTTecTalum.
BBoznHas ey K pazaeny. AHaJIOTMYHO BBOAHOH JICKIIUY K JUCIMIUIMHE PAaCKPBIBACT PsiJ BOIIPOCOB, HO CBSI3aHHBIX HE
C IUCLUIUIMHON B IIEJIOM, a C TEMaTUKOW KOHKPETHOTO pa3/ena.
- O0630pHas neKkuus
IIpoBoauTcs ¢ 1enpl0 CHCTEMaTH3aUU 3HAHMK Ha 0oJjiee BBICOKOM YPOBHE, PAaCCMOTPEHHS 0C000 TPYAHBIX BOIIPOCOB
JUCIUIUIHBL.
- IlpoGnemHas nexus
Ha nanHOl JeKknuMy HOBOE 3HAHME BBOAUTCSA KAaK HEU3BECTHOE, KOTOpOoe HeoOXxoamMmo "OTKphITh". B pamkax yexunu
co3maeTcs MpoOIeMHas CUTYaIHs, KOTOPYIO 00y4JaroIye penaoT MO3TAIHO C MOACKa3KaMH 1 MOMOIIBIO IPETIOAABATEIIS.
- Jlekuus BABOEM
OTa pa3sHOBHIHOCTH JIEKIUU SIBISETCS HMPOAODKEHHEM M Pa3BUTHEM NPOOIEMHOTO M3JIOKEHHS MaTephala B AUAIore
IBYX IIpernofaBaTeseil. 31ech MOICIUPYIOTCS peanbHble CHTYallMH OOCYXKICHHUS TEOPETHYECKHX M IMPAKTHYECKHX BOIPOCOB
IBYMS CIICIUATIICTaMHU.
- Jlexuus ¢ 3apaHee 3aIUIaHUPOBAHHBIMH OIINOKaMU
JlanHas nexiys NpU3BaHA AKTHBHU3UPOBATH BHUMAHHE OOYYarOIIMXCS, Pa3BUBATh UX MBICIHTEIBHYIO NEATEIBHOCTD,
(hopMHpOBATH YMEHHUE BBICTYIIATH B POJIN SKCIICPTOB.
3amaua TperojaBaTeNs COCTOMT B TOM, YTOOBI 3aJOKHTh B JIEKIHIO OINPEAETIEHHOE KOJIMYECTBO OIIHOOK
COZIePIKaTEIbHOT0, METOJJHYECKOTO, MOBECHYSCKOTO XapakTepa. [lonouparorcss Hanboee TUITUYHBIC OMIMOKH, KOTOPBIE O0BIYHO
HE BBINITYMBAIOTCS, a KaKk OBl 3aTyNIEBHIBAIOTCS. 3ajada OOydYaroIIUXCS COCTOMT B TOM, YTOOBI IO XOXLy JIEKIIMH OTMEYaTh
OmMOKH, PUKCHPOBATH M HA3bIBAaTh UX B KOHIIE.
- Jlexums-npecc-koHdepeHIus
IpenonaBarens MPocHT 0OyJAIONIMXCS 3aJaBaTh MMCBMEHHO BOIPOCHI MO JaHHOH TeMe. B TeyeHme OByX-Tpex MHHYT
obyuyatonuecs GopMyaHpyIOT HanboIee HHTEPECYIONe UX BONPOCHI U TIEPEIAloT MPEToAaBaTelio, KOTOPEIH B TEIEHHE TPeX-
IISITU MUHYT COPTUPYET BOIPOCHI 110 UX COAEPKAHMIO U HAYMHACT JIEKIUIO. JIeKuus usnaraercs He Kak OTBEThI HAa BOIPOCEHL, a
KaK CBS3HBIHA TEKCT, B POIIECCE N3NOKEHHS KOTOPOTO (POPMUPYIOTCSI OTBETHI.
- Jlekuus-KoHCYyIbTalUs
Marepuain usnaraercs B BUjie BOIIPOCOB M OTBETOB MIIM BOIIPOCOB, OTBETOB U JIUCKYCCHIA.
CTpyKTypa NpefocTaBiIeHuUs JIEKIIMOHHOIO MaTepuaa:
- BBognnas yacTe sekuuu
IepBoe npencrapiaeHne O JIEKIUN CONEPKUTCS yke B popMynHpoBke TeMbl. OHa TOKHA OBITH KPaTKOH, BBIPaXaTh CyTh
OCHOBHOM HpeW, OBITh IpHBIeKaTensHONM 1o Qopme. IlemecoobpasHo 37ech CKa3aTh Ha 3HAUYCHHE OSTOH TEMBI JUISL
TIOCIIEYIOMIETO YCBOCHUSI 3HAHWH M Pa3BUTHUS JIMYHOCTH OOydaromuxcs, s Oyfaymied mpodecCHOHAaIbHOH AesTeIbHOCTH.
Janee MOXKHO COOOIIWUTH IIENH JICKIMM U ee maH. JKelaTelbHO COPUEHTHPOBAThH ClyIareieil Ha MOCIEeTyIOMUH KOHTPOIb
3HAHUI, 110JI€3HO yKa3aTh Ha CBs3b HOBOIO MarepHaia ¢ IPOWICHHBIM U MpeablayIuM. TeMI U3/10)KeHUs STOH YacTH JICKLHUH,
KakK MPaBHIIO, JOJDKEH OBITh BBIIIE TEMITA H3JI0KEHUSI OCHOBHOTO, UTO 3aCTaBIsIeT 00yJaIONINXCs IICHXOIOTHIECKH coOpaThes 1

COCPEAOTOINTHCA. BBomHas 9acTh JIEKITUH 00BIYHO 3aHMMAaET 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
IIPOBEPUTH, BCE JIM CIYIIATENIX FOTOBBI K BOCIPUATUIO JEKIUHU (II03bl, BEIPAXKEHHUS JIULI, Pa3TOBOPBL). 3aMeTHB 00yJaroIuxcs, He
TOTOBBIX K BOCIIPUSITUIO, ONBITHBIE IPENOAABATEIN MPOU3HOCIAT KPAaTKyr0 MOOMIU3YIOIIYIO (pa3y, OCTaHABIUBAIOT B3IVIAJ Ha
HEpaJUBbIX, PEXE - Ha3bIBAIOT (JaMUIIUIO, UMS U HE TPATAT BpeMs Ha ATUTEIbHbIC 3aMEYaHMUs.

Jlns Toro uToOBI IPEO0IETh NOTEHIUAIBHYI0 IACCUBHOCTD ClTynIaTenell, HeoO0X0UMO BCEMHU BO3MOXHBIMH CIIOCO0aMU
[pUAaTh JIEKIUU HpOOIEeMHBIH XapakTep, HOOy)Xaas CIyIlaTelle K CaMOCTOATEIbHON II03HABaTENbHOW aKTUBHOCTU U
TBOPYECTBY.

K Taxum akTUBHBIM CpeJICTBAM MOXHO OTHECTH:

° oOpamieHue K 00y4aroluMcs ¢ BOIIPOCAMH, YTOYHSIOIMMYU IOHMMAaHUE OCHOBHBIX UeH U (aKTOB TEMBI;

° OpPraHU3aLUI0 MUHU-CTOJIKHOBEHUH PA3IMYHBIX TOUEK 3PEHHS 110 BBIIBUHYTHIM IIPENOaBaTeIeM MON0KEHUAM;

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

° UHJMBUIYaJIbHBIA CTUIIb U3JI0KEHUS MaTepuaa;

° obecrieueHre OOPATHOM CBS3H.

- 3akmoueHune

B mpomecce 4reHms JeKIMHM IpenojaBaTenb MODKEH M03a00THTBCA O €€ 3aBeplIeHHH. PaccuumTtaTh BpeMs, a He
IIpephIBaTh JEKIHIO Ha HoaycioBe. OOBIYHO JUI 3aKIIOYEHHs MaTepuanga ObIBaeT HOCTaTOYHO 5-7 MHUHYT. 3aBepluast JEKIHIO,
IIperoaBaTeib OTBEYAET Ha BONPOCHI CIyIIaTeNIeH, IOJBOJUT UTOT, JaeT METOANYECKUE yKa3aHUsA K CaMOCTOSTENbHOH paboTe,
KOMMEHTHUPYET IIpeJIaraeMylo JIUTeparypy. 3aKaH4UBaTh JEKIHIO Hy’)KHO KOHCTPYKTUBHO 11O COAEPIKAHUIO M MOJIOKUTETHHO 10
SMOLIMOHANIBHOMY HacTporo. OOyuarommecss [ODKHBI YHTH 3aMHTEPECOBAHHBIMH, 3aHMHTPUTOBAHHBIMH, KEJIAIOLIIMMHU

OHpO6OBaTI> 3aBTpa KE NPECAJIOKEHUA JICKTOPA, a TAK)KE B XOPOLIEM HACTPOCHUU U aKTUBHOM TOHYCC.

11.2. Meroanyeckue yka3aHus A1t 00y4aromuXcs 0 MIPOXOKICHHUIO IPAKTHUECKHX 3aHATHH.

[pakTudeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (POPM OpraHM3alMé Y4eOHOTO Ipolecca, 3aKIIOYaroNIascsi B BBHITOJHEHHU
oOydaroniuMucsl TOI PYKOBOICTBOM IIpEIofaBaTelisi KOMIUIEKCa Y4YEOHBIX 3aJaHHil C IIENBI0 YCBOCHHUS HAayYHO-TEOPETHYECKUX OCHOB
y4eOHOI AUCUUIUTHHBL, TPUOOPETEHUS] yMEHUI M HABBIKOB, OIIBITA TBOPYECKOH JESTEIFHOCTH.

Lenpto TPaKTUYECKOTO 3aHATHS IS OOYYAIOIIerocs SIBISETCS MPUBHUTHE OOYYAIOIIMMCS yMEHHIH M HAaBHIKOB IPAKTHYECKOMH
NeSITETBHOCTH N0 H3y4aeMOH AUCHUILIHHE.

[Inanupyemple pe3yabTarsl IPU OCBOCHUH 00y4arOIIUMCs IPAKTHIECKUX 3aHATHI:

- 3aKpeIvIeHue, yrIyOlieHue, paclinpeHne U JeTATU3aus 3HAaHUH P PEIICHUH KOHKPETHBIX 3a/1a4;

- pa3BHUTHE MO3HABATEIILHBIX CIIOCOOHOCTEH, CAMOCTOSTEIBHOCTH MBIILICHHS, TBOPYECKOW aKTHBHOCTH;
- OBJIAJICHHE HOBBIMH METOJIaMU M METOJMKAMH H3y4YCHUsI KOHKPETHOH y4eOHO! TUCIUILINHEL,

- BBIpa0OTKA CIIOCOOHOCTHU JIOTHYECKOTO OCMBICIICHHUS MTOTYYSHHBIX 3HAHHUHU JUTS BBIIOJHEHHUS 3aJaHHI;
- obecrieueHre PaOHANTBEHOTO COYETAaHUS KOJUIEKTHBHON U HHIUBHIYaJIbHOU GopM 00ydeHHS.

TpeOoBaHuUs K IPOBENCHUIO MPAKTUIECKUX 3aHITHIHA.

1) Pemenue cuTyallMOHHBIX 3a7ad.

Buj npakTHYECKOro 3aHATHS, Ha KOTOPOM PEIIAFOTCS KOMIIETEHTHOCTHO-OPHEHTHPOBAHHbBIC 331aul, HMEIONIHE SIPKO BBIPaKEHHBIN
MPAKTUYCCKUH XapaKTep W JUIS PEIICHUS KOTOPOH HeoOXOAMMBI MPEAMETHBIE 3HAHHS IO TUCHUILTHHE. [Ipolecc penieHus CHTYannoOHHOW
3aJauyll  COOTBETCTBYET CXeMe: 3HaHHe—TIOHHMMaHHe—TIPUMEHCHHC—aHAM3—CUHTE3—OLCHKa. [IpH pelIleHHH NpakTHYSCKUX —3aaad

o0ydJaronuiicss HOHNMaeT PeabHYIO [IeHY 3HaHHSM.

11.3. Meroauueckue yka3aHust Juisi 00y4YaroIUXCsl IO BBITOJIHEHHUIO Ja00PaTOPHBIX padoT.

B xoze BbINONHEHN T1a00paTOPHBIX PaboT 00yUaromuiicss JOKEeH YIIyOUTh U 3aKPeNUTh 3HAHUS, IPAaKTUIECKUe HABBIKH, OBIIAJICTh
COBPEMEHHON METOAMKOM M TEXHUKOH OKCIIEPUMEHTa B COOTBETCTBUM C KBaIU()UKAIIMOHHOW XapaKTEPUCTHKOH O0y4aromerocs.
Bemonnenne 1abopaTopHEIX pabOT COCTOMT M3 SKCIICPHMEHTAILHO-NPAKTUUECKON, PAacueTHO-aHAIUTHYECKOH 4YacTed M KOHTPOJIBHBIX
MEpONPUATHIA.

BrmmonHeHne 1a00paToOpHBIX PaboT 0OydYaromMMCs SBISIETCS HEOTHEMJIEMOH YacThI0 H3Y4EHHs NUCIMIUIMHBL, ONpPEAeNsieMOn
y4eOHBIM IJTAHOM, 1 OTHOCHTCS K CPEICTBAM, 00ECIICUNBAIOIINM PEIICHNE CIIEIYIOMNX OCHOBHBIX 33/1ad 00y4Jaromerocs:

- IproOpeTeHNEe HAaBBIKOB UCCIIEIOBAHMS IIPOLIECCOB, SIBICHUN H 00BEKTOB, H3y4aeMBIX B paMKaX JaHHOH AUCIUIUIMHEL;
- 3aKpeIIeHNe, PA3BUTHE U JIETAIN3ALNS TEOPETHUCCKUX 3HAHUH, TOTYYCHHBIX Ha JICKIUX;

- TIONy4eHHEe HOBOW HH(OPMAIHH 110 U3ydaeMOl TUCIUILUINHE;

- IproOpeTeHNe HaBBIKOB CaMOCTOSTEIFHOM PaboTHI ¢ 1abOpPaTOPHBIM 000pYIOBaHIEM U IPUOOpaMH.

Brmmonuenne o0ygaromumest 1a00paTOpHEIX paboT HE B OJIHOM 00BEME MOXKET IIPUBECTHU K MOHIKEHHIO OIICHKH 32 TUCIHUIUINHY H3-
3a HU3KOTO YPOBHS OCBOCHHS KOMITCTEHIIHH:

- BBINIOJTHEHUE MeHee 75% 1abopaTopHBIX PadOT - MOHMKEHUE MAKCUMAJILHOM OIIeHKH Ha 1 0a;
- BeIMONMHeHHe MeHee 50% 1abopaTopHBIX paboT - MOHIKEHHE MaKCHMAJIbHOH OIIeHKH Ha 2 Gasuia;

- HCBBIIIOJJTHCHHUC J'IaGOpaTOpHLIX pa60T - TOHIKEHNE MaKCHMaJIbHOU OIICHKH Ha 3 Oasa.
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3aganue ¥ TpeOOBaHUS K IPOBEICHUIO 1a00paTOPHBIX padoT.
3aganus 1 TpeOoBaHUs K 1abopaTopHbIM paboTaM pasMeleHsl B Jlugnom xabunere I'VAII B pa3nene IUCHUILIMHBL
Crpykrypa u popma oTyera o 1abopaTopHOil padore.
Otuet 0 nabopatopHoii pabote craercs B neKTpoHHOM Buje (nokymeHT Word, nokyment PDF) uepe3 Jluunbtii kabuner ['YAIIL. Oruer k
11a00paTOpHON paboTe COAEPIKUT CICAYIOLINE JIEMEHTBL:
- TUTYJIBHBIN JIUCT C HA3BAHUEM JIUCIUILUIMHBI, HOMEPOM U Ha3BaHHEM J1a00paTOpPHOU paboThL;
- LIeJIU ¥ 3aa4i paboThl;
- IpubopBl;
- 3aJ]aHUe;
- X071 paboTh! (IIpU HEOOXOAUMOCTH;
- MaTeMaTu4yecKast MOJENb ;
- KOHTPOJIbHBIE IPUMEPHI (IIPH HEOOXOAUMOCTH);
- BBIBOJIB;
- CIIMCOK HCIOJIB30BaHHBIX HCTOYHUKOB (IIPH HEOOXOAUMOCTH).
TpeboBanus k 0(hopMIIEHHIO OTHETa O 1a0OpaTOpHOIL padore.
- O6mue TpeboBaHUS U PEKOMEHIALUH 10 BBIOJIHEHHUIO MIChMEHHBIX paloT : Metoanueckue ykasanus / C.-Ilerep6. roc. yH-T
a’pokocM. npubopocTpoenus ; coctT. A. A. CopokuH. - CII6. : U3n-Bo I'VAII, 2017. - 32 c.
- O6mue TpeGOBaHUS U PEKOMEHIAIMHU 110 BBHIIOIHEHUIO MUCBMEHHBIX padOT : METOAUYCCKUE YKAa3aHHUA (C U3MEHEeHUAMU Om
09.01.2019) [Onexrpounsiii pecype] / UBanropoackuii ¢guiuan C.-Iletep0d. roc. yH-T aspokocMm. nmpruOOpPOCTpOoeHHUs ; COCT. A. A.
CopoxkuH. - Banropon : 2019. - 37 ¢. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunbiii kabuner I'VAIT

11.4. Metoxudeckue yKa3aHUs sl 0OyJaIOIIIXCSI IO TIPOXOXKICHHIO CAMOCTOSITENIbHOM PabOTHL.

B xozie BBINONHEHMS! CAMOCTOSITENBHOM PaboTHI, 00yUaIONHIiCs BBITONHIET paboTy MO 3aJaHHI0 U NP METOANYECKOM PYKOBOJCTBE
HperosiaBares, Ho 6e3 ero HeMOCPEACTBEHHOTO yJacTHI.

J1st oOydaromuxcst o 3a04HOH Gopme 0OydeHus, caMOCTOsATeNIbHAsI pab0Ta MOXKET BKITIOYATh B Ce0st KOHTPOIBHYIO paboTy.

B mpomecce BBHITIONHEHHUS CaMOCTOATENBHOH paboThl, y oOydarommerocs (GpopMHupyeTcs Lelecoo0pasHoe INIAHHPOBaHHE pabodero
BPEMEHH, KOTOpOEe MO3BOJSIET MM pa3BUBAaTh yMEHHS M HABBIKM B YCBOCHHM M CHCTEMAaTH3allM NMPHOOpETaeMbIX 3HAHUIH, 0OecrednBaeT
BBICOKHIT yPOBEHb yCIIEBAEMOCTH B Ieproj 00ydeHH s, TOMOTaeT MOJIyYUTh HABBIKM MOBBINICHUS TPO()ECCHOHAIBHOTO YPOBHSL.

MeTtoanuecknMu MaTepraIaMu, HalpaBIIOIIMI CAMOCTOSITENIbHYIO paboTy 00yJaromuXcst SBISIOTCS:

- METOMYECKHUE YKAa3aHUsI 10 BBHIIOJHEHHIO KOHTPOIBHBIX paboT (u1st 00ydaromuxcs 1o 3a04Hoi Gopme 00ydeHus);

- y‘Ie6HO-MeTOL[I/I‘IeCKI/II71 Marepuajl o JUCHUIINHE.

11.5. Meroauueckue ykazaHust JJisi 00y4YarOIMXCs [0 TPOXOXKICHUIO KOHCY/IbTAlUH.
Ilo nzyyaeMoli AUCHMIUIMHE IPOBOAATCS CIEAYIOIINE BUbI KOHCYIIBTALIUI:

- Koncynpranus nepes 3K3aMEHOM - IPOBOJUTCS C LIEIIbIO:
° YTOUHCHHSA OPTaHU3allMOHHBIX MOMEHTOB;
° CHCTeMaTHU3alluu 3HaHU;
° OTBETHI Ha BONIPOCHI, BBI3BIBAIOIIUE TPYAHOCTH MPU NOATOTOBKE K DK3aMCHY.
Koncynpranus umeer (Gopmy JICKLUH, OCIE KOTOPOH MpernoaBaTeb OTBEYaeT Ha BOMPOCH 00YYaIOIUXCS WK B BHJE

Oecennl B hopme "oTBeT-BOTIpOC".

- Koncynsranus co caaboycneBaronMy 00ydarolUMICs - IpeAHa3HaueHa IS
° JIUKBHJALIUH HpO6CHOB TpU U3YYCHUHN TUCHUIIIAHBI;
° pasbsACHCHUSA CIIOPHBIX BOIIPOCOB U BOIIPOCOB, HanboJIee CI0KHBIX JUIA U3YYCHUS,
° 3aKpeIUICHHUs IPOHICHHOTO MaTepraa;
° TMKBUJALMM aKaJICMUUYCCKUX 3aJ0KEHHOCTCH.
IIpoBoauTCst perynsapHO coracHo rpaduKy KOHCYIbTalui npenoaasareist (He pexe 1 pa3a B 2 Hengenn).

- KoHcynbranus o npoeKTHOH U Hay4HO-HCCIIEI0BATENbCKOM NEeATeIbHOCTH 00yYaOIUXCs - IPOBOIUTCS C LIENBIO:
° pacIIMpeHHs Hay9HOTO Kpyro3opa o0ydJaronuxcs;
° pacCMOTPEHUA BOIIPOCOB, HE BKIIFOYEHHBIX B IPOTrpaMMy H3y‘IaCMOﬁ JHUCIHUTIIINHBI,
° yDIyOJIEHHOTO H3y4YEeHHUs MaTepralia Kypca;
° IIOMOIIH 06y‘-IaIOIJ_U/IMC$[ B IOATOTOBKE HAYYHBIX crareii u JOKJIaJI0OB HA KOH(bepeHI_U/II/I;
° IMOATOTOBKH B YUYAaCTHUIO B KOHKYpCax U OJIUMIIAAAax.
TIpoBoauTCs peryasipHO coriacHO rpauKy KOHCYJIBTALUI MperogaBaTelisi WIM MO YCTHOW JOTOBOPEHHOCTH MEXITY

00yJaromumMes ¥ IPeroAaBaTeseM.

11.6. Meronuueckue YKa3zaHus Uit 06yqa}0m1/1xc;1 110 IPOXOKACHHUIO TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH.

TeKyH.II/Iﬁ KOHTPOJIb YCIIEBAEMOCTH NPEAYyCMAaTPUBACT KOHTPOJIb Ka4de€CTBa 3HAHUHT 06y‘IaIOH_II/IXC$[, OCYILIECTBJIAEMOI0O B TEYEHUE
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ceMecTpa ¢ LIeNbI0 OLICHUBAHUS XOa OCBOCHUs AUCUUILIMHBL HeBblnmonHeHue TpeOOBaHUI MM UX 4YaCTH IO MPOXOXKICHHIO TEKYIIETro
KOHTPOJISl YCIIEBAEMOCTH IIPH YCIIEIIHOM IIPOXOXKIEHUHU NIPOMEXKYTOUHOM aTTeCTAlMU MOKET IPUBECTU K IIOHMKEHUIO UTOTOBOM OLIEHKU.
Bo3MoxkHBIE METOBI TEKYLIETO KOHTPOJLS:

- yCTHbIﬁ OIpOC HA 3aHATHUAX;

CHUCTEMATU4YECKas MMPOBEPKA BBINTOJIHECHUS UHAUBUAYAJIbHBIX U JIOMAIlIHUX 3aZlaHMﬁ;

3aIllUTa OTYETOB 110 1a00pPaTOPHBIM paboTaM;

IIPOBE/ICHUE KOHTPOIILHBIX PaboT;

TECTUPOBAHUEC,

KOHTPOJIb CaMOCTOATEIIbHBIX pa60T;

IIPOBE/ICHUE KOHTPOIIBHBIX PaboT;

BBINIOJIHEHUS] KOHTPOJIBHOM pabOTHI 3a04HUKOB;

JIOKJIaJl Ha Hay4HOH KOH(pepeHIuH;

HarmucCaHue Haquoi/i CTaThbH.

11.7. Metoauueckue yKka3aHust U1l 00yUYarOIIUXCS IO TPOXOXKICHUIO TECTUPOBAHUSL.

Hcnonb30BaHNe TECTOBBIX 33[JaHUN BO3MOKHO KaK MPHU TEKYIIEM KOHTpOJIE, TaK M MPU MPOBEICHUH MPOMEKYTOUHON aTTeCTaIHH.
TecThl MOTYT IPOBOANTHCS KaK B MUCHbMEHHOH (popMe, Tak U C UCTIONIb30BAHUEM DJICKTPOHHBIX CPEIICTB 00yUICHUSI.

MOXHO BBIJICIUTh OCHOBHBIC YPOBHH TE€CTa, B KOTOPBIX IPOBEpKa BO3PACTaC€T OT KOHTPOJIS 3HAHMH (MHIUKATOP IOCTHIKCHUS
KOMIETEHIIMH - "3HaTh") IO MPUMEHEHUS HABBIKOB IPH PEIICHUH TUIOBBIX M HETHITOBBIX 331a4 ((MHIMKATOPBI JTOCTHKECHHS KOMIICTCHIIMHU -
"ymets" U "BraseTh"):

- [epBbIii ypoBeHSD - y3HaBaHHE paHEe U3YUCHHOTO MaTepyaa;

- Bropoii ypoBeHb - penpoayKTHBHBIH - B 33JaHUSAX HE COIEPKUTCS MaTepHasa JUis OTBETa WM XKe €ro U3BJIeUeHHE TpeOyeT He
TOJIBKO 3alIOMHHAHHsI MaTepralia, HO U ero MOHWMaHus (MOACTaHOBKA, KOHCTPYKTUBHBIHM TECT, THUIIOBAs 3a/1a4a);

- Tperuit ypoBeHb - HETHIIOBBIC 3aJIa4¥ MOBBINICHHOW CIIOXHOCTH, JUIS KOTOPBIX TPEOYyeTCS CaMOCTOSATEILHOE HAXOXKICHHE
METOJIOB PEIICHHST,;

- CMeIIaHHbIH - HCIOJMB30BaHUE JJIEMEHTOB BCEX TPEX YPOBHEHW Ui MPOBEPKH Pa3HBIX HMHIMKATOPOB JTOCTHIKECHHS
KOMITETEHIIN .

Kputepun olieHKH TeCTOBBIX paboT Oasupyrorcss Ha 100-6ampHoi mkame cormacHo MJIO I'YAIL. CMK 2.77 "Ilonoxenue o
MOJYNBEHO-PEHTHHIOBOI CHCTEME OIIEHKH KadecTBa y4yeOHOW pabortel crymeHToB B ['YAII" (momycTHMO TpHMEHEHHE JIHOOOTO
KOJIMYECTBEHHOTO TIOKA3aTesl OL[EHKH ¢ MpuBeeHreM ero K 100-nmponenTHoi mkae):

- MeHee 55 - "He 3auTeHO" WK "HeyNOBIEeTBOPUTENBHO" (2);
- o1 55 10 69 - "3auyreno" mwim "ynosnerBopurenbHO" (3);
- ot 70 1o 84 - "3ayreno" mwim "xopomro" (4);

- ot 85 10 100 - "3aureHo" winu "oTimyHO" (5).

11.8. Metoauueckue yka3aHus A7 00y4aromuXcs IO IPOX0XKICHHIO IPOMEXYTOUHOH aTTecTaluy.
IIpomexxyTouHasi aTTecTalys OOYJAOIIUXCS MPEAyCMATPUBACT OICHUBAHUE MPOMEKYTOYHBIX M OKOHYATEIBHBIX PE3YJIBTATOB
oOydenus o aucuuruinae. OHa BKIIIOYAeT B ceOst:
- 3K3aMeH — (popMa OIEHKH 3HAHWM, MONYYCHHBIX OOYYArONIMMCS B MPOLECCE M3YyYCHHs BCEH MUCIMIUIMHBI MM €€ YacTH,
HAaBBIKOB CaMOCTOSITEIIbHON pPabOThI, CIIOCOOHOCTH MPHUMEHATh MX JUIS PEHICHHS MPAaKTHYSCKUX 3amad. DK3aMCH, Kak MPaBHUIIO,
MPOBOAUTCS B IEPHOJ JK3aMCHAIIMOHHOW CECCHMM W  3aBEpLIAeTCsl aTTeCTallOHHOM oOueHkod "oTauuyHo", "Xopomio",
"'yIOBJIETBOPUTENBHO", ""HEYAOBIETBOPUTEIHHO".
- nuddepeHInpOBaHHBI 3aueT — 3TO (OpMa OIECHKHM 3HAHHUH, MOMYYCHHBIX 00YJaIOIIUMCS MIPU M3yYCHUH JAUCHUILIHHBI, IPH
BBIMIOJIHCHUH KYPCOBBIX MPOCKTOB, KYPCOBBIX paboT, HAYYHO-HUCCIIEIOBATEIECKUX PabOT M MPOXOKICHUH MPAKTHK C aTTECTAMOHHON

non non "non

OLIeHKOH "oTinyHO", "Xopomro", "yIoBIeTBOPUTENEHO", "HEYJOBIETBOPUTEIHHO" .
DK3aMeH NPOBOJUTCS B ONHOM U3 CIEAYIOMUX GopM:
- B YCTHOH (hopMe B BUZIE OTBETa HAa BOIPOCH! S3K3aMEHALIOHHOTO OnieTa
- B MHCBMEHHOI1 (hopMe B BHIE TeCTa
- C IPUMEHHEM CPEICTB eKTpoHHOro 00yuenus (LMS I'YAII)
B ciyuae nucTaHIMOHHOHM (OPMBI MPOMEXYTOUHOM aTTECTAIlMH, 3K3aMEH NPOBOAUTCA B BHAE TeCTa C NPUMEHCHHEM CPEICTB
9NIEKTPOHHOTO O0yYEHUS.
JuddepeHrpoBaHHbIii 3a4€T MPOBOAUTCS B OAHOW U3 CICAYIOMIHUX (HOpM:
- B YCTHOH (hopMme B BHIE OTBETa Ha OAMH MM HECKOJIBKO BOIIPOCOB IO TUCLUIIINHE
- B MUCBMEHHOI1 (hopMe B BHIE TeCTa
- C IPUMEHHEM CPEACTB AeKTpoHHOTro 00yuenus (LMS I'YAII)
B ciyuae nucTaHIMOHHOM (OPMBI MPOMEXKYTOUHOH arTecTanud, AndQepeHINpOBaHHBI 3a4eT IPOBOAUTCA B BHAE TecTa C
MIPUMEHEHHEM CPE/ICTB 3IEKTPOHHOTO O0y4eHHSI.
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JIucT BHeceHUs U3MeHeHuil B padouyio nporpaMmy JUCUMILTAHBI

JlaTa BHeceHHsI
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i . . NMPOTOKOJIa
JOTNOJIHEHU . Copaepsxanue U3MEHEHUIi U JONOJHEHUI
3aceJaHusA
Hoanucy BHecwiero
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