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1 Heab 1 32724 0CBOEHMSI JUCIUILIUHBI (MOLYJIs1)

Henbro ocBOEHUS TUCHMILIMHBI (MOLYJIs1) SIBISIETCSL:

— MOJIy4€HHUEe CTYJJCHTaMU OCHOBOIIOJIAraoIUX MIPEACTABICHUN 0 (PyHIaMEHTaIbHOM CTpOe-
HUM MaTepud U (PU3NYECKUX MPUHIIUIIAX, JISKAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUDA;

— (popMupOBaHUE y CTYIEHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOT'O MHUPOBO33PEHUS, pa3BU-
THE HayYHOT'O MBIIUIEHHS U PACIIMPEHHUE UX HAYYHO-TEXHUUYECKOI'0 KPyro3opa;

— co3nanue pyHIaMEeHTAIbHOW 0a3bl 171 JAIbHEHIIero n3y4eHus o0MeTeXHNYECKUX U CIie-
LUAJIbHBIX JUCLUIUIMH U JUI YCIIEIIHOM MocIeNyoIel 1esTeIbHOCTU B KaueCTBE JUINIOMUPOBAH-
HBIX CIICIIAJIICTOB.

3agavyaMM OCBOEHUS IUCIHMIIMHBI (MOJYJIs) SBIISIOTCS:

— U3y4eHUE OCHOBHBIX (PM3NYECKUX SBIICHUH U UJIEH;

— OBJIaZicHHEe (PyHAAMEHTAIbHBIMU MOHATUSAMH, 3aKOHAMU M TEOPUSAMHU KJIACCUUYECKOU U CO-
BpeMEHHOU (U3UKH, a TAK)KEe METOAaMHU (PU3UYECKOTO HCCIEeIOBAHNUS;

— (popMHpOBaHUE HAYYHOI'O MUPOBO33PEHUS U COBPEMEHHOTO (PM3UYECKOTO MBIIIIICHHUS;

— OBJIaJICHUE MTPUEMAMU M METOJIaMU PEIICHUs KOHKPETHBIX 33/1a4 U3 Pa3jInYHbIX 00JacTent
JeSITeIbHOCTH, OCHOBAHHBIX Ha NMPUMEHEHHM U HMCIIOJIb30BAaHUM Pa3IMYHbIX SBICHUH U 3aKOHOB
buzuky;

— O3HAKOMJIEHHE C COBPEMEHHON Hay4YHOH anmnapaTypoi;

— (popMupOBaHUE HABBIKOB MTPOBEACHUS MPUKIATHOTO (PU3UIECKOTO IKCIIEPUMEHTA;

— (opMHpOBAHNE YMEHUS BBIJICITUTh KOHKPETHOE (PU3HUECKOE COJIepKaHHUE B IPUKIIAIHBIX 33/1a-
Yyax y4eOHO! U nMpo(hecCHOHAIBHON AEITEeTbHOCTH.

2 MecTO AUCHUILIHHBI (MOYJIsI) B CTPYKTYpPe OCHOBHOI NMpodeccHoHaIb-
HOH 00pa3oBaTe/IbHOM NPOTrPaMMbI

JlucuuiuimHa (MOJYJIb) OTHOCUTCS K 00s3aTENbHOM 4YacTH OCHOBHOW NpOQecCHOHATBHON
00pa3oBaTebHON NIPOTrPAMMBI.
JucuuninuHa (Moayb) u3ydaercs B 2, 3 u 4 cemecrpax.

3 IlepeyeHb MIaHMPYeMbIX Pe3yJIbTATOB O0OyYE€HHUSI MO AMCHUILIMHE (MO-
YJI10)

[lepeueHb IaHUPYEMBIX PE3YJIBTATOB O0YUYEHUS MO JUCIUILINHE (MOIYJII0), COOTHECEHHBIX
C IUIAHUPYEMBIMU pe3yJIbTaTaMH OCBOEHUS OCHOBHOHM MpoQecCHOoHaIbHOM 00pa3zoBaTeiabHOM Mpo-
rpamMmbl ((POpMUPYEMBIMU KOMIIETEHITUSIMU) U UHIUKATOPAMU WX JIOCTUKEHUS, yCTAHOBJIICHHBIMU B
oOrmiell XxapakTepuCTUKE OCHOBHOW MpodeccuoHanbHOM 00pa30BaTeIbHOW MPOrpaMMBbl, MPUBEIEH
HUXKE.

B pesysnbrare 0cBOCHUS AUCHUILTUHBI (MOTYJIsl) 00ydaroLIHiics JOKEH:

3HaTh:

1) craHgapTHBIC MPOrPaMMHBIE CPEICTBA TS PEIICHUS 3a1a4 B 001aCTH YIIPABICHUS KU3HECH-
HBIM I[MKJIOM MPOYKIIMU U €€ KauecTBa; OCHOBHBIC TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK,
METO/Ibl MATEMATHYECKOTO aHaIH3a ¥ MOJICIIMPOBAHUS; OCHOBHBIE METO/IbI TEOPETHUYCCKOTO
U 9KCIIEPUMEHTAIILHOTO UCCIICIOBaHUsI 00BEKTOB, MPOILIECCOB U SIBJICHUH (KO KOMIICTCHIHH
— OTIIK-1, kox uaaukaropa — OITK-1.1).

YMerTn:

1) uCMmoNb30BaTh MOJIOKEHUS, 3aKOHBI 1 METO/IBI B 00JTACTH €CTECTBEHHBIX HAYK M MATEMAaTHUKU

JUTSL aHaTU3a 3a/1a4 MPo(heCCHOHAILHOU JCATEIbHOCTH; pab0TaTh C CHCTEMHBIMH €CTe-



1)

4

CTBEHHOHAY4HBIMHU MOJIEJIIMU 00BEKTOB MPO(HECCHOHATEHOM e TEIbHOCTH (KO KOMIIE-
terimu — OIK-1, kon unaukatopa — OIK-1.2).

Baagern:

MaTeMAaTHYECKUM anmnapaToM IS pa3pad0TKH MaTEMAaTHUYECKUX MOJIENIeH TPOIECCOB U SB-
JICHU; COBpEMEHHOH amnmapaTypoii; HaBbIKaMU BEJCHHSI XUMUYECKOT0 U (PU3UKO-
XUMHYECKOTo 3KcrniepumenTa (koa komnereniuu — OINK-1, kox uaankaropa — OTTK-1.3).

[TomHbIe HAUMEHOBAHUS KOMIIETCHIIMA W WHIWKATOPOB MPEACTABICHBI B OOIICH XapaKTePUCTHKE
OCHOBHOI1 MpodeccuOHAIBbHON 00pa30BaTeIbHON MPOrPAMMBI.

4 O0beM u coepKaHue TUCUHUILTHHBI (MOTYJIA)

4.1 O06beM AUCHUIIHHBI (MOAYJISA), 00beM KOHTAKTHON M CaAMOCTOSITE/Ib-

HOW paldoThl 00y4aroLerocsi NMpM OCBOCHMH AUCHUIUIMHBI (MoayJsi), GopMbI
NMPOMEKYTOYHOM ATTECTAUMHU M0 JMCHHUILIMHE (MOAYII0)
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Ounast popma oOydeHHS *

2 3 4 144 32 16 16 - 2,0 0,25 | 77,75
3 c 4 144 32 16 16 - 2,0 0,25 | 77,75
4 3 3 108 32 16 - 2,0 0,25 | 57,75
Hroro — 11 | 396 96 32 48 - 6,0 0,75 | 213,25

YcnoBHBIE cokpaleHus: O — sk3ameH, 34 — 3aueT, /{3 — nuddepeHunpoBaHHbIi 3a4eT (3a4eT

c onenkoit), KIT — 3ammura kypcoBoro npoekta, KP — 3anura kypcoBoit paboThl.

4.2 CogepkaHue JEKIUOHHBIX 3aHATHI

OuHnas ¢popma o0yueHus

Ne .
TeMbl JIEKUMOHHBIX 3aHATHI
n/n
2 cemecTp
1 |Ponb ¢usuku B pazButuu TexHUKU. OOIIas CTPyKTypa U 3a1a4u Kypca GU3HUKH.

Cucremsl oTcueta. CKalsipHbIE U BEKTOpPHBIE (hU3MUECKrEe BeIMUUHBL. Pa3noxkenne npous-
BOJIBHOTO JIBM)KEHUS (PU3MUECKOTO Tela Ha OCTYIaTeIbHOE U BpaIllaTeIbHOE ABHIKEHUE.
KunemaTtuka noctynaTebHOTO JIBHKEHUS B TPEXMEPHOM IpocTpaHcTBe. [lepemenienne,
CKOpPOCTb, YCKOpeHHUE. Vcnonp30BaHNE IPOU3BOAHBIX U UHTETPAJIOB B KWHEMATHUKE MPOU3-
BOJIBHOI'O ABHKCHUA. Kunematnka KpHBOHHHeﬁHOFO MMOCTYNATCIbHOI'O ABUKCHHUA. HOp-
MaJIbHOE ¥ TAHT€HIMAJIBHOE YCKOpeHre. KnHeMaTnka BpalaTenbHOro JBUKEHNS BOKPYT
3aKperICHHON OCcH. YTJI0Basi CKOPOCTh U YIJIOBO€ yCKOpeHHe. CBsI3b TMHEWHBIX U YTJIOBBIX

KHHCMATUYCCKUX TTCPCMCHHBIX.




TeMbl JeKIIMOHHLIX 3aHATHH

JlvHamuKa noCcTynaTeabHOIO U BPAIaTENbHOTO ABHKEHUA. IMITyJIbC MaTepruanibHOW TOYKHU
(vacTtuipl). Pa3HOBUAHOCTH U B KJTaccu4yeckoil MexaHuke. MHepIuaibHble CUCTEMBI OT-
cuera. 3akoHbl HpI0TOHA B MHEPIIMATBHBIX CUCTEMAaX U UX cleAcTBus. HenHnepruanbHbie
CUCTEMBI OTCYETAa U YPABHEHHMSI IMHAMUKH ITOCTYNATEIbHOIO JBUKEHUS B HEMHEPLIMAIBHBIX
cucteMax orcyera. Pabora cuiibl pu mocTynareabHoM ABMKeHUU. MomHocTs. Kunetuue-
CKasl SHEeprusi MaTepuaibHOW yacTulbl. KOHCepBaTUBHBIE U HEKOHCEPBAaTUBHBIE CHIIBL. J(HC-
cUIaTuBHbIC CWIIbl. [loTeHUManbHas s3Heprus yactuilpl. [loTeHImanbHas 3HEPrus B MOJe
CWJI TSDKECTH U NOTEHIMAIbHAS SHEPT Ul YIIPYTOTO B3aUMOICUCTBUS. DKBUIIOTEHIIMAIbHBIE
IMOBEPXHOCTH. Y CJIIOBHUSI COXPAHEHUS U U3MEHEHUS MEXAHUYECKOW SJHEPTUH MATEPUATIBHON
yacTulibl. [ToMHBIN UMITYJIbC CHCTEMBI MATEPUATIBHBIX TOYEK ((pU3NYECcKOro Tena). Y ClIoBuUs
€ro coxpaHeHus U u3MeHeHus. L[eHTp Macc CUCTeMBbl MaTepUATbHBIX TOYEK ((DU3HIECKOTO
Tena). YpaBHEHUE ABIKEHUS LIeHTpa Macc. PeakTuBHOe nBuxkenue. Cuia TAru U ypaBHe-
Hue Meniepckoro. Mexanuueckasi SHEprusi CHCTEMbI YaCTUL. MOMEHT CUJIbI U MOMEHT UM-
yJibca MaTepuaibHONH TOUYKU. MOMEHT UMITyJIbCa CUCTEMbI MaTEPUATIBHBIX TOYEK ((pu3nde-
cKkoro Tena). MOMEHT WHEpLIMU MaTepUaIbHON TOUKU U pusmueckoro Tena. [Ipumeps! BbI-
BOJIa MOMEHTa UHEPLIMK CUMMETpUUHbIX Tel. Teopema llrelinepa. TeH30p MOMEHTa UHEP-
LMY Y TJIaBHbIE OcU MHepru. OCHOBHOE ypaBHEHUE JMHAMUKH BPAIATEIHLHOTO ABHKCHUS
BOKPYT 3aKpEIUICHHOM OCH. 3aKOH COXpaHEHUs 1 U3MEHEHHsI MOMEHTa UMITyJibca (hru3nye-
CKOM cucTeMbl. KuHeTnueckast sHeprus BpallaTeJIbHOTO JBH>KEHUS BOKPYT 3aKPEIUICHHOMN
ocu. [lonHas MexaHU4ecKast SHEPTHs CUCTEMBI U YCIOBHS €€ COXPAHEHUS U U3MEHEHHS.
[Tnockoe aBMKEHME U 3aKOHBI cOXpaHeHus. [ mpockorbl u rupockonmaeckuii ¢ dekr. [Tpe-
LIECCUsL OCU THPOCKOIIA.

Mexannueckue Kosiebanus 1 BoiaHbl. KuHemarnueckue XxapakTepUCTUKH KOJIe0aTenbHOro
nporecca (aMIUIMTy1a, (pasa, yactoTa). Y caoBHe BOSHUKHOBEHUS FTApMOHUYECKHUX KoJieOa-
Huil. OTHOMEPHBIN rapMOHUYECKUI OCIMILIATOP (MPY>KUHHBIM MasATHUK). CBS3b XapaKTe-
PHUCTHUK KoJieOaHUs ¢ HAYaJIbHBIMU YCIOBUSAMH. PU3NUECKUI U MaTEMaTUUYECKUN MAasSTHUK.
CBs13b SHEPIUM FAPMOHUYECKOT0 OCLMILIATOPA U aMIUIUTY/bl ero Kosebanuil. CBoOoiHbIE
3aTyxarolue Kojaebanus. 3aBUCUMOCTb aMILTUTYAbI U EPUO/Ia 3aTYXAIOLINX KOJIeOaHul OT
koa¢dunmenTa 3atyxanus. Kpurtnueckoe 3aryxanue. JlorapupmMudeckuil 1eKpeMeHT.
CrnoxeHne B3auMHO-TIEpIIeHIUKYJIIPHBIX ¥ OIHOHAIIPABIEHHBIX KosebaHuil. MeTo]| Bek-
TOPHOM nuarpaMMmsbl. BeiHyk1eHHBIE KoieOaHusl. 3aBUCUMOCTD aMIUIUTYbl U HaualbHON
(a3bl BEIHYKJIEHHBIX KOJIEOAHUH OT 4acTOThl. Pe30HAaHC M pe30HaHCHBIE YaCTOThl. Xapak-
TEPUCTUKHU BOJIHOBOIO Ipolecca. [{rHa BOIHbI, BOJIHOBOW BEKTOP U (pa30Basi CKOPOCTb
BOJIHBL [1ockue u cepuueckue BoiaHbl. BonHoBoe ypaBHeHue. Ypyrue BOJIHbBI B CIIOMI-
HBIX CpeJax.

OCHOBBI PENATUBUCTCKON MexaHuku. [IpeoOpazoBanus ["anues ¥ MpUHIUI OTHOCUTEb-
Hoctu ["anunes. DxcnepuMeHTanbHbIe (PaKThl, IPOTUBOpPEUAIIE KJIACCUUECKON MEXaHUKe.
[Tpuniun otHocuTenbHOCTH DiHIITeHA. [TocTynaTel DiiHireiina. [Tpeodpa3osanus Jlo-
pPEHIIa U UX CIEACTBUA. PEIITUBUCTCKOE 3aMeIJIEHNE BPEMEHU U PEIIITUBUCTCKOE COKpa-
LICHNUE JUIMHBI. PEIITUBUCTCKUN MMITYJIBC U ITOJIHASL SHEPTUS PEIATUBUCTCKOMN YaCTHIIBL.
CBs13b PENSATUBUCTCKOTO MMITYJIbCA U OJHOM dHepruu. DHeprus nokos. Jledekr macc.




TeMbl JeKIIMOHHLIX 3aHATHH

OcHOBBI TepMOIUHAMUKH. TepMOIMHAMUYECKUN 1 MOJIEKYJIIPHO-KHHETHYECKHI CLIOCOOBI
onucanus. TepMonnHaMu4ecKue napamerpel. TepMOAMHAMUYECKHE IIPOLECCHI: PABHOBEC-
HBI ¥ HEPABHOBECHBIH, 00paTuMbIii 1 HeoOpaTuMblii. OCHOBHOE (HyJI€BOE€) HaYallo TEPMO-
JUHAMMKU. MieanbHblil 1a3 1 ypaBHEHHUE COCTOSIHUS MI€AIbHOTO ra3a. Y paBHEHUS U30IPO-
LIECCOB B UJICAJIbHOM Ta3e. BHyTpeHHsIs 3Heprus TEpMOAMHAMUYECKON CUCTEMBI (UAealb-
HOTO ra3a) 1 paboTa 1o u3MeHeHUo e€ oobema. TemnoeMKoCTh TEPMOANHAMUUYECKON CH-
CTeMBbI (MJIeaIbHOIO Ta3a) NP pa3IndHbIX U3ompoueccax. IlepBoe Hauano TepMOgMHAMUKY.
VYpaBHeHHE [1epBOro Hayajga TEPMOAMHAMUKY ISl UCAIbHOTO Ta3a. AnnabaTHbIN U MOJINT-
ponHbli npouecchl. YpasHenue Ilyaccona. TepmoannaMudeckoe ONpeneIeHue SHTPOIHH.
V3MeHeHMe SHTPOIUM NIPU Pa3InYHbIX U3onpoleccax. YacTHbie GOPMYITUPOBKH BTOPOTO
Hayajia TepMoIMHaMUKHU. HEBO3MOXKHOCTB CyIIECTBOBAaHUS BEUHBIX ABUrarTenen 1-ro u 2-ro
pona. M3MeHeHue SHTpONIUH ITpH HeoOpaTUMBbIX Iporeccax. Obmas GpopMynpoBka BTOpo-
ro Hayana repMoanHamuku. [uknnaeckue npoueccsl. [ukn Kapro. K. a. nuknnaeckux
IIPOLIECCOB (TEIIOBBIX MAIIKH). X0JOJWIBHUK, KOHJUIIMOHEP, TEIUIOBON Hacoc. Makpo- u
MHUKPOCOCTOSIHME cUCTEMBI. TepMoinHaMudeckasi BeposiTHOCTh. CTaTUCTHUECKOE OIpeie-
ne”ue >3aTponu (popmyna bonbumana). TpeTbe Hauano TEPMOJUHAMUKH.

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopun. DyHKLMA pacrpeaeneHus U €€ CMBbICI.
@yHkuMs pacnpenenenus ["aycca uist ciydaiiHelx BenuuuH. Pacnipenenenne Makcsema
MOJIEKYJI 110 IPOEKLHUSAM U 10 BEIMUYNHAM CKOPOCTEN. DKCIIepUMEHTalIbHAas IPOBEPKa pac-
npeneneHus Makcseina. CpegHue CKOpoCcTH MOJIEKYII ra3a. YacToTa coyiapeHuil MOJIEeKyJI
ra3a 0 CTeHKy cocyza. BHyTpeHHss S3HEprus U TEIIOEMKOCTh B MOJIEKYJISIPHO-
KMHETHUYECKOW TeopuH. M ieanbHblii ra3 B 1ojie BHEUIHUX cuil. bapomerpuueckas dpopmyia.
Pacnpenenenue bosbnmana.

Kunernueckue spinenus (npoueccsl nepeHoca). CTOJIKHOBEHHS MOJIEKYJI ra3a M1y co-
0oii. D dekTHBHOE CeUCHNE B3aMMOCHCTBHSI MOJICKYJI M CPE/THSISI THHA CBOOOIHOTO TPO-
Oera MoJiekyJibl. PaccesHue mydka MoJIeKyJl B rase. SIBieHus nepeHoca B UeaabHOM rase.
[ToTok mepeHocuMOi BemU9IuHBI. TeronpoBoHoCTh. KO3 UIIMEHT TerIonpoBOIHOCTH.
Huddyzus. Koapdunment nuddysuu. Bsskocts raza. JJunamuueckuiit KoapGUIMEHT BsI3-
koctu. Cuila BA3KOTO TPEHUS B Ta3000pa3Hoil U xkuakoi cpene. JlamuHapHoe U TypOyJIeHT-
HOE TeueHHe ra3000pa3HOM WU KUAKON cpe/ibl. Y paBHEHHE COCTOSIHUS PEaNbHOTO rasa.
da30BbIe EPEXObI IEPBOTO POAA.

3 cemecTp

DnekTpocTaTHYecKoe Toje B BakyyMe. [loe mokosimmerocst ToueqHoro 3apsigaa. Hampsioken-
HOCTbh U oTeHuuan nosst. [Ipuamun cyneprosurun. [lone cuctemMpl TOKOSIUXCS 3apsIIOB.
Cuna Kynona. PaboTa o nepemMenieHuto 3apsijia B 3JIeKTpocTaTuueckoM mosie. CBsi3b
HAMPSKEHHOCTH Y MOTEHIMANA JIEKTPOCTATUYECKOTO 1oJIsl. CHIIOBBIE TMHUM U YKBHUIIO-
TEHIMATbHBIE TTOBEPXHOCTH. [T0TOK BekTOpa HampsikeHHOCTH. Teopema ["aycca juist BeKTO-
pa HaMpsHKEHHOCTH dNIeKTpocTaTudeckoro nois. [Ipumenenue Teopemsl ['aycca st pacue-
Ta HANPSOKEHHOCTH: TI0JIe PABHOMEPHO 3apsDKEHHOTO Iapa, MpoBoa (HUTH), TUIOCKOCTH.
Teopema I"aycca amns anekrpocratuyeckoro mnois B nuddepenmuansuoii popme. Teopema o
LUPKYJIALUN BEKTOPa HAPSPKEHHOCTH AJIEKTPOCTATUYECKOTO MOJIsL. DIEKTPUUECKUN Tu-
0JIb. DHEPTHUs ANIOJS B DJIEKTPHUUECKOM T0JIe, IEHCTBYIOIIAsl HA HETO CHUJIa i MOMEHT CHJL.

[IpoBoanuK B anekTpoctaTudeckoM mnoie. [loBepxuoctHbie 3apsaabl. [lone BOIM3M noBepx-
HOCTH 3apsKEHHOT0 IPOBOAHUKA. SIBIEHNE DIIEKTPUUYECKON MHAYKIIMUA. DKpAaHUPOBKA MO
MIPOBOSIINM CJI0EM. DJIEKTPOCTaTUYECKas 3alluTa. DIeKTpruuecKast EMKOCTh TPOBOAHHKA.
Konznencaropbl 1 EMKOCTb KOHAECHCATOPOB. DHEPTHUS B3aUMOIEHCTBUS CUCTEMBI DJIEKTPHU-
YEeCKHUX 3apsAJ0B. DHEprusi 3aps>KeHHOr0 KOHJEH caTopa.




n/n

TeMbl JeKIIMOHHLIX 3aHATHH

10

DNEKTPUUECKOE MOJIE€ B JUAIEKTPUUECKUX cpeax. [IpuunHbl nonsipuzannu AU3IEKTPUKOB.
Bekrop nonsipuzoBanHocTH. OOBEMHbIE U IOBEPXHOCTHBIE CBsI3aHHbIE 3apsaabl. [luamex-
TPUYECKas IIPOHULIAEMOCTb CPEbl U BEKTOP 3JIEKTpUYeCKor nHAyKIuu. Teopema ['aycca
U1 BEKTOPOB MOJIIPU30BAHHOCTH U 3JIEKTpUUYecKOl MHAyKuuu. [lone Ha rpaHuLe AuasiexK-
TpuKa. [ paHnYHBIE YCIOBUS 17151 BEKTOPOB HANPSHKEHHOCTHU U 3JIEKTPUUECKON MHAYKIIHU.
[110THOCTb SHEPIUH IEKTPOCTATUYECKOTO MOJIS B IUIIEKTPHKE.

11

CranuoHapHsbli nekTpudeckuil Tok. Cuia Toka U INIOTHOCTh TOKA. Y PaBHEHHUE HENPEPhIB-
HOCTH JIEKTPUYECKOTO 3apsJia U yCIOBUE CTALIMOHAPHOCTH TOKA. DJIEKTPUYECKOE 1OJIE B
MIPOBOJIHUKE C TOKOM M 3akoH Oma B jtokanbHO# hopme. [IprunnHa 3aTyxaHus ToKa. DIeK-
TPUYECKOE CONPOTUBIIEHUE IPOBOJHUKA. 3akoHbl OMma u J[xoyns-Jlenua. YcnoBue kBa3u-
CTallMOHAPHOCTH ToKa. [ [prunHbl nosiBneHus anekrpoaBuwxkyiuei cuibl. Mcrounnku 9/1C.
3axoH OMa 111 HEOIHOPOAHOIO ydacTKa 1enu. PasseTBiennsle anexkrpuueckue nenu. [Ipa-
Buia Kupxroda u ux npuMeHeHue.

12

[TocrosiHHOE MarHUTHOE TOJI€ B BakyyMe. [IpuynHa nosiBjeHus: MarHuTHOro noiis. Bektop
MHIyKIUA MarautHoro noii. Cuna Jlopeniia. MarHuTHOE 1MoJie ABHXKYIIEroCs dJIEKTpruye-
CKOTO 3apsijia u d1ieMeHTa Toka. 3akoH buo-CaBapa-Jlamiaca. Cuna Ammnepa. Teopema
lMaycca muist ”HAYKIIMM MarHUTHOTO 1OJIs. TeopeMa o IUPKYJISIUNA BEKTOpa MHIYKIIUA Mar-
HuTHOTO 1nous. [IpuMeneHre Teopembl 0 HIUPKYJIALUY K pacueTy MarHUTHOTO TOJIS: TI0Jie
HAJTUHIPUYECKOTO MPOBOJA C TOKOM, TOBEPXHOCTHOTO TOKA, COJICHOUAAIIBHON U TOPOU-
JAJIbHOM KaTYLIKU ¢ TOKOM. TeopeMa o HUPKYJIALUY BEKTOpa HHAYKIMH B TuddepeHIu-
abHOU opme. CpaBHEHHE OCOOCHHOCTEH 3JIEKTPOCTATHYIECKOTO M MATHUTOCTATUIECKOTO
nosiel. J{BurkeHue 3apspkeHHOM YacTHIIbI B TIOCTOSIHHBIX MArHUTHOM U 3JIEKTPUYECKOM T10-
ns1X. JIUMOIBHBIN MAarHUTHBIH MOMEHT KOHTYpa ¢ TOKOM. DHEPTusi 3aMKHYTOTO ITPOBOIHHUKA
C MIOCTOSIHHBIM TOKOM BO BHEIIIHEM MarHuTHOM mosie. Cujia ¥ MOMEHT CUJIbI, IeWCTBYIOIIUE
Ha KOHTYP C TOKOM.

13

MarnuTHOe 1oJie B BemecTBe. HamarauueHue cpejipl 1 BEKTOp HaMarHu4eHHOCTH. Mar-
HUTHAaA IMPOHUIACMOCTDb CPEABI 1 BEKTOP HAIIPAKCHHOCTU MArHUTHOTO ITOJIA. TeopeMa 0
LUPKYIALINUN BEKTOPa HAPSHKEHHOCTH U BEKTOpa HAMarHM4eHHOCTH. MarHuTHOeE 1moiie B
margetukax. Ilone nmocrossaHOro margura. Ilose Ha IrpaHulC MarHeTuka. FpaHI/I‘IHBIe ycCi1o-
BUS JUIsI BEKTOPOB HAMPSHKEHHOCTH M MHIAYKIIMA MarHUTHOTO ToJsl. [I[puyrHbI TOSBIEHUS
Jua-, mapa- u peppoMarHeTu3ma.

14

SBnenue anekrpomarantTHoM nHAYKIMK. [Ipupona 3/1C anekTpoMarHuTHOW MHAYKIUHU B
MIPOBOJIHUKAX, IBHKYLIMXCS B MATHUTHOM ToJie. [IpuHIAI 1eHCTBHS 2IIEKTPOMOTOpA U Te-
HEepaTopa IEKTPUYECKOro TOKa. BUXpEBOE 2JIEKTPUYECKOE M10JI€ U IIPUYMHA €0 MOsBIIE-
Hus. 3akoH Papazes u npasuiio Jlenua. IIpoBoIHUK U TOCTOSHHBIM MarHUT B IEPEMEHHOM
MarHuTHoM nose. Manykuuonusie Toku (Toku Pyko). Koapduument nuaykruBaoctu. MH-
JTYKTUBHOCTB COJICHOW1A. I[IIOTHOCTE SHEPIrUM MarHUTHOTO NOJIA. SIBI€HNE CAMOMH Ty KITUN
u DJIC camounaykuuu. SIBnenue B3auMHOM nHAYKIUN. KoappuureHTs B3aUMHON MHYK-
TUBHOCTH U MIPUHIIMI JEHCTBUS TpaHChOopMaTopa.

15

DnexTpuueckue KoneOaHus. DNeKTpudeckuil konedarenbHblid KOHTYp. COOCTBEHHBIE HJIEK-
TpUUECKHE KoJeOaHusl B KOHTYpax (He3aTyXalollie U 3aTyXalolllue), UX XapaKTepPUCTUKH.
BrinyxaeHHbIe dNIeKTpudeckre konebanus. PesonaHc HanpsikeHus Ha KOHACHCAaToOpe U TO-
Ka B KoHType. JloOpoTHOCT KOHTYypa. [TonHOE conmpoTuBieHne (MMIeanc) KOHTypa. D -
(heKTHUBHBIE TOK U HANIPSDKEHUE.




n/n

TeMbl JeKIIMOHHLIX 3aHATHH
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OnexTpoMarautHoe nojie. Tok cmenenus. Cucrema ypaBHeHuii Makcsesuia. ITotok miot-
HOCTH 3HEPruu 3IeKTpoMarHuTHoro nosst. Bekrop [lolinTrHra u teopema IloiiHTHHTA.
BosiHoBoe ypaBHEHHE JUIsl 3JIEKTPOMAarHUTHOTO TOJIS B UJI€ATbHOM JAUDJIEKTPUKE (BaKyyMe).
OneKTpoMarHuTHele BOJHbI. BoiaHOBOI BekTop. CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH. CBA3b
HaIpPsDKEHHOCTH AIEKTPUYECKOT0 U MarHUTHOT'O TIOJIS B 3JIEKTpOMarHUTHOM BouiHe. [1lkana
3JIEKTPOMArHUTHBIX BOJIH. DHEPIUs U UMITYJIbC 3JIEKTPOMAarHUTHON BOJIHBL. M3i1yueHue
JIEKTPOMAarHUTHBIX BOJIH YCKOPEHHBIMU 3apsiiaMu. BonHoBas 30Ha.

4 cemecTp

17

Bonnosble nporeccsl B ontuke. Cyneprio3uius 31eKTPOMarHUTHBIX BOJIH. Y CIIOBHE KOT'e-
PEHTHOCTHU ¥ BO3HUKHOBEHHE HHTepPepeHu. Ontudyeckas pa3HOCTh X0Aa. Y CIIOBUSI MaK-
cUMyMa U MUHMMYyMa nipu uaTepdepeninn. Muarepdepennnonnas cxema FOura. Marepde-
peHnus B TOHKUX MieHKax. [Ipunaiun [Noirenca-Openens. Judpakius cBera Ha y3KoM
TN U KPYTJIOM MPENATCTBUU. Y CIIOBHE AU(PPAKIIMOHHOTO MUHUMYMa. MHOTOITydeBast
untepdepenus. Judpakunonnas pemerka u IpuHIUI crektpomeTpun. Kpurepuii Panes.
Pa3pemaromias crnocoOHOCTh AUPPAKIMOHHON pemieTku. [lonsgpuzanus 31eKTpoOMarHu THhIX
BouiH. [Tonsspuzaropsl u 3akoH Manoca.

18

TemoBoe u3iydeHue. JHEpPreTuueckasi CBeTUMOCTh, U3TydaTeIbHas U MOTJIoIaTeIbHast
criocobHocTh. 3akoH Ctedana-bonpiiMaHa 1 3aK0H cMelleHus] BuHa 17151 TernaoBoro u3iny-
qeHus a0COOTHO YepHoro Tena. Koaddumuent nornomienns. HempruMeHIMOCTh 3aKOHOB
Kiaccuueckor pusuku. ['unoresa [1nanka.

19

OcHOBBI KBaHTOBOM Teopuu MUKpoyacTull. @oToH. DHeprust U uMIyJibc (oToHa. BHeniHumii
1 BHyTpeHHUI poTtoddext. YpaBHenue DiHirenHa as ¢potorddekra. Pabora Beixoaa
JJIEKTPOHA U3 METaJlIa U KpacHas rpanuna ¢poroddpdexra. Idpdexr Komnrona. ['mmoresa ne
Bpoiinsa. Bonna ae bpoitng. Oneitel no audpakuuu Mukpodactul]. KopmyckynsipHo-
BOJIHOBOM JTyaJIu3M.

20

OcHoBbl kBaHTOBOM Teopuu aroma. [loctynar bopa. bopoBckue 31ekTpoHHbIE OpOUTHI B
OJIHO?JIEKTPOHHOM atome. CIEKTp SHEPTUH OJHOIEKTPOHHOro aroma. M3imyuenue ogHo-
3JIEKTPOHHOTO aToMa. CriekTpajibHble cepun. OpOUTaIbHBI MOMEHT UMITYJIbCa U OpOU-
TaJbHBIA MAarHUTHBIM MOMEHT 3JI€KTpoHa B aroMe. OpOUTaIbHOE U MAarHUTHOE KBAaHTOBBIE
gyucaa. OnsiTel HITepHa-I'epnaxa. CoOCTBEHHBIII MOMEHT UMITYJIbCA M COOCTBEHHBIHM Mar-
HUTHBIA MOMEHT 3J1eKTpoHa. CIIMHOBOE KBaHTOBOE yKcio. CrcTeMa 4eThIpeX KBaHTOBBIX
yucen u npuHimn [aynau. 3anosHeHne 3J1eKTpoHaMU 000JI04YeK U 110/1000JI0UEK B aTOME.

21

OcHOBBI KBaHTOBOM Teoprn MUKpocucTeM. OMBIT C MPOXO0KIEHUEM MUKPOYACTHULIBI Yepe3
IBYXILeNeByto nuapparmy. BomHoBas ¢pyHKIMS U €€ BEpOSTHOCTHBIN cMbIci1. KBaHTOBBII
npuHUMn cynepnosuuu. [Ipunnun neonpenenennoctu ['eitsendepra. CooTHoOIIEHUS He-
OIIpeAEeNIEHHOCTU U uX cMblca. CtannoHapHoe ypaBHeHue [lpenunrepa. Mukpouacruna B
OJIHOMEPHOM MOTEHIMATILHOU SIMe MPSMOYToIbHOM (opMbl. TyHHENnbHBIN AP dexT. KBanTo-
BbII TAPMOHUYECKHUI OCLUIUIATOP.

22

OcHoBbI Teopuu aToMHOrO siapa. CoctaB aromHoro siapa. Hykmonsl. MaccoBoe u 3apsigo-
Boe unciio. M3ortonsl. Jlenenue sanep. o-, B- u y-usznydenue. o- u B-pacnap saep. Ecre-
CTBEHHAs paJMOAKTUBHOCTh. 3aKOH paguoakTUBHOrO pacnazga. [lepuosn nomypacnana.
DHeprus BbIX0oJa sSAepHON peaknuu pacnaga. ledhext macc. Y nenpHas SHEpPTHs CBA3H HYK-
JIOHOB B siAp€. Y CTOMYMBOCTD U HEYCTOMUUBOCTH S1€p. BO3MOKHOCTE TEPMOSIEPHOIO CHH-
Te3a.




4.3 Conep:kaHue NPaAKTHYECKUX (CEMUHAPCKMUX) 3aHATHI

Ounas popma o0yueHus

lij‘:l TeMbl NpaKTHYECKHUX (CEMUHAPCKHUX) 3aHATHI
2 cemecTp

1 |KuHemaTuka nocTynaTelbHOrO U BPaIlaTeIbHOrO ABMKEHUS. CBsI3b KHHEMAaTHUECKUX Xa-
PaKTEPUCTHUK NP MOCTYNATEIbHOIO U BPALLIATEILHOTO ABUKEHUH.

2  |YpaBHEHUS TMHAMUKH MOCTYIATEILHOTO JIBMKEHUS U BPAIIATEIHHOTO IBUKECHUS BOKPYT
3aKpeIICHHONM OCH. MOMEHT UMIyJIbCa U MOMEHT CHUJIBL.

3 |3aKOHBI COXpaHEHHS U U3MEHEHHUSI UMITYJIbCA, MOMEHTA UMITYJIbCA K MEXaHUYECKOH dHEep-
THH.

4 |Mexanudeckue KojebaHus. 3aTyXarllrue U He3aTyXaroue Kojaebanus (GU3nIeckoro u
IPY>KMHHOTO MasiTHUKOB. BhIHYKIeHHBIE KOJICOAHUs M PE30HAHC.

5 |Meroabl penieHus TEPMOIMHAMUYECKUX 3aa4. Mcroap30BaHne ypaBHEHUS! COCTOSIHUSL CH-
CTEMBI, YPaBHEHUI TEPMOJUHAMUYECKHUX ITPOLECCOB U NIEPBOrO Ha4yajla TEPMOJAUHAMUKH
IIpU pacyeTe MPOLECCOB B UJCAIbHOM rasze. BolunciaeHue TernioeMKOCTH TepMOIMHaMUe-
CKHUX IIPOLIECCOB.

6 |Bpruncienue u3MEHEHUS SHTPOIMU TEPMOJMHAMUYECKOH cucteMbl. Bropoe Havano Tep-
MOAMHaMUKH. [{ukindeckue npouecchl ¥ BBIYUCIEHUE K.I1. 1. TEIJIOBbIX MauH. [{uki
Kapno. ®ynknus pacnpenenenus MakcBeia MOJIEKYJI ra3a 110 BeIU4MHaM CKOPOCTEH U €€
IIPUMEHEHHE K pacueTy CPEIHUX BEJIMYMH.

7 |®ynkuus pacupenenenus bonpimana u 6apomerpudeckas popmyna. YactoTa CTOIKHOBE-
HUSI MOJIEKYJI ra3a co cTeHKoH. CpeiHsist JulMHa CBOOOAHOr0 npolera MoJeKyJI rasa.

8 |SIBnenwus mepeHoca (TEIIONMPOBOTHOCTD U BSI3KOCTH).

3 cemecTp

9 |IIpuHUMIO CyNEepHO3ULIUHU U PACUET HJIEKTPOCTATUYECKOTO MOJIS AJISi CHCTEMbI TOUEUHBIX 3a-
PAIOB U Ui 3apsija, paclpeesIeHHOro HENpepbIBHO. Bhruncienne HanpsKeHHOCTH U T10-
TEHIIMAaJIa 3IEKTPOCTaTUYECKOro noJjst. CBs3b HANPSDKEHHOCTH U NoTeHnuana. Padbora o
MIEPEMELICHUIO 3apsiia B AIEKTPOCTATUYECKOM MOJI€.

10 |I[Ipumenenue Teopemsl ['aycca JuIst pacueTa 3JIeKTPOCTATUYECKUX MoJIel. DHEePrust CUCTEMbI
3apsSHKEHHBIX YACTHI] U AIEKTPUUYECKOTr0 MoJisl. EMKOCTB M aHeprus 3apsKeHHbIX KOHJeHCa-
TOPOB.

11 |3axonsl nocrostHHOro TokKa. I[IpaBmina Kupxroga. Tok B HEOJHOPOIHBIX TPOBOAHUKAX. BbI-
YHUCIJIEHUE JIEKTPUUECKOI0 3apsia, MIPOTEKAIOIIEro MO LEMU U BBIAEISIOIIEr0Cs B JIEKTPH-
YeCKOM LIeNH JHKOYJIeBoro remia. 3akoH Jpxoyins-Jlenna.

12 |Pacuer MarHUTHBIX MOJIEH ¢ MOMoOIIbIO 3akoHa bro-CaBapa 1 ¢ MOMOIIBIO TEOPEMBI O IHP-
KYJISIUH.

13 |Cuubl Jlopenua u Amnepa. [IBrkeHue 3apsyKeHHOM YacTUIIBI B CTAIMOHAPHBIX 3JIEKTpUYe-
CKOM M MarHUTHOM ToJisix. CHiIbl, IEMCTBYIOIINE HA SIEKTPUYECKUH M MarHUTHBIA AUIONIb
(KOHTYp C TOKOM).

14 |SIBneHue >neKTpOMarHUTHOM MHAYKIMU. 3akoH Papajes. SBieHns caMOMHAYKIIMY U B3a-
MMHOM MHAYKIMH. BblurciieHne MHIYKTUBHOCTH. DHEPIUsi MArHUTHOTO TOJISI.

15 |CoOGcTBeHHBIE ANIeKTpUUYECKHE KOIeOaHHs B LEMsIX. DIEeKTPUUECKH KonebaTeabHbIi KOH-

TYp U ero napameTpbl. BeIHYK/I€eHHBIE IEKTpUUYECKUE KOJIeOaHMsl.
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4.4 Conep:kanue J1adopaToOpHbIX padoT
Ounas popma o0yueHus

Ne
w/n HanmenoBanus j1a60paTopHbIX padoT
2 cemecTp
1 |HccnenoBanue KOCOro ynapa 0 HAKJIOHHYIO INIOCKOCTh U pacyeT koddduirenrta Boccra-
HOBJICHHSI CKOPOCTH.
2 |DKcrepUMEHTaIbHOE ONpeiesieHue CKOPOCTH CHapsiia PH MOMOIIU KPYTUIHHOTO Oaliu-
CTHYECKOT'O MasiTHUKA
3 |OnpeneneHre MOMEHTA MHEPLUUHU PAMKU KPYTHIBHOTO OAJUIMCTHYECKOTO MAsITHUKA.
4  |OnpeneneHre MOMEHTA HHEPLIMK MaXOBUKaA
5 |Omnpenenenue cUiibl TPEHUSI CKOJIBKEHMUS .
6 |M3yueHue BpamaTeabHOrO JIBHXKEHUS C MOMOIIbI0 MasgTHUKAa OGepOeka
7 |OnpeneneHue paanyca KPUBU3HBI BOTHYTOH MOBEPXHOCTH METOOM KaTAIOWIETOCs IapHKa
8 |IIpoBepka Teopemsl llITelinepa
9 |Omnpegnenenue ko3 duiienTa TpeHUs KaueHus Ui Pa3IMYHBIX MAaTepUAJIOB
10 |Ompenenenne MOMEHTOB HHEPIIMU METOIOM KOJIeOaHHH
11 |OnpenencHue koddduImeHTa BI3KOCTH BO3TyXa
12 |Onpenenenue yCKOpeHUs: CBOOOTHOTO MAJICHUS C TOMOIIbIO (PM3UIECKOT0 MassTHUKA
13 |M3yyenue koneOaHUM NPY>KMHHOTO MasiTHUKA B PAa3IMYHbBIX Cpe/iax
14 |OnpeneneHue OTHOUIEHMsI YAEJIbHBIX TEIJIOEMKOCTEH BO3/IyXa.
15 |Onpenenenue BI3KOCTH KUAKOCTH 10 MeToay Ctokca
15 |Onpenenenue amHBI CBOOOIHOTO ITpodera u 3PpPEKTUBHOrO AMaMeTpa MOJICKYJI BO3ayXa
3 cemecTp
18 |HccnenoBaHue 3JIEKTPUUYECKOTO MOJIsl IPOBOJIHUKA C TOKOM
19 |M3mepeHue CONMPOTHBICHUI MPOBOJIHUKOB MOCTOBBIMU CXEMaMH
20 |OmpeneneHrie TOPU3OHTAIBHOMN COCTABIISIIONICH WHAYKIIMH MAarHUTHOTO MOJIsL 3eMJITN
21 |OmnpenerneHre yASIbLHOTO 3aps/ia dJIEKTPOHA.
22 |HccinenoBanyne MarHUTHOTO MOJISA COJIEHOUA
23 |OmnpenesneHre MHIYKTUBHOCTH TOPOUAA C PeppUTOBBIM MarHUTONPOBOAOM
24 |HccnemoBaHue dISKTPUYSCKHX 3aTyXaIONIMX KojaeOaHuH, m3ydeHue paboThl ocrmniorpada
25 |OmnpeneneHre OCHOBHBIX XapaKTEPUCTUK K01e0aTeIbHOI0 KOHTYpa METOJIOM PE30HaHCa
26 |HccnemoBaHue pellakCAllMOHHBIX KOJICOAHMIA
27 |WccnenoBaHue TEPMOUIEKTPUUECKUE SIBIICHUS], H3yUEHHE IPUHLIMIIA pabOThl TEPMOIIaphI
28 |Ompenenenune Touku Kropu dbeppomarnernka
29 |HccnemoBaHue dJEKTPUYECKUX XapaKTEPUCTUK MOTYITPOBOIHUKA C TOMOIIBIO Y deKTa
Xomna
4 cemecTp
30 |MccnenoBaHue sIBJEHHUS MarHUTHOTO THCTEpE3UCca ¢ IOMOIIBIO ocLuiorpaga
31 |Onpexnenenue pajpyca KpUBU3HBI JUH3BI MUKPOCKOIIA € MOMOINKIO Kouell HproToHa
32 |OnpeneneHue AJIUHBI CBETOBON BOJIHBI C MOMOIIBIO JU(PPAKLIIMOHHON PEeLIETKH
33 |OnpeneneHne MUPHHBI 3aNIPEIICHHON 30HBI MOIYIIPOBOIHMKA M TEMIIEPAaTYpPHOTO K03 hu-
I[MEHTA CONPOTHUBIICHUS METaJLIa
34 |OnpexneneHue NOCTOSHHONW AUQPPAKIIMOHHON PELISTKH
35 |OnpexneneHne MUPHHBI 3aIAPAIOIIETO CIOS P-N-TIepeXo1a U KOHIEHTPAIH TPUMECH B 00-
JIACTH JIABUHHOT'O TIP000st
36 |M3yuenue BHemHero hoTodddekra. CHITHE CBETOBOW XapaKTEPUCTHKH.
37 |Mzyuenue BHemHero ¢porodddexra. CHATHE BOJIBT-AMIIEPHON XapaKTEPUCTHKH.
38 |Onpenenenne pabOTHI BEIXO/IA SJICKTPOHOB M3 METAJJIa MIPH ITOMOIIIH BOJIBT-aMIIEPHOM Xa-

PAKTCPUCTUKU BAKYYMHOI'O IXUOJ4A.
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Ne

w/n HanmenoBanus j1a60paTopHbIX padoT

39 |M3MepeHue BHICOKHX TEMIEPATyp ¢ HOMOIIBIO ONTHYECKOT0 MUPOMETpa

40 |ITomyyeHue M HCCIIE€OBAaHUE MOJIIPU30BaHHOrO cBeTa. M3yuenue 3akoHa bprocrepa.
41 |M3yueHue CIEKTpa BOJOPOJA U ONpeieieHue MOCTosiHHON Punbepra

42  |OnpepneneHue nokasaressi NPeJOMIICHHs CPeibl C TOMOLIBbIO HHTepdhepoMeTpa

43 |ITomyyeHue M MCCIEIOBAaHUE MOJAPH30BAHHOTO cBeTa. M3yuenne 3akona Mamoca.
44  |V3mepeHue TOIIIHMHBI BOJI0CA AU(PPAKITMOHHBIM METOAOM

45 |OnpezneneHue nokas3aressi MPeJOMIICHUs IPO3PAYHbIX CPEJl C MOMOILBIO MUKPOCKOIA

4.5 Conepmaﬂne KIMHHYCCKUX NMPAKTHYCCKUX 3aHATHH
3aHATUS yKa3aHHOTO THIIA HE MPEIYCMOTPEHBI OCHOBHOH MNpodeccHOHaNbHOW 00pa3zoBa-

TEJIbHOW MpOrpaMMON.

4.6 Cogep:xxaHue caMOCTOATeIbHOM PpadoThl 00y4aromerocs
Ounas popma oOyueHus

Ne .
W Bunst 1 popmbl camocToATenbHOM paboThI
2 cemecTp
1 |IToaroToBka K BBINOJIHEHHIO U cade JabopaTopHbIX paboT. [loaroroska oTuera 1o pe-
3yJbTaTaM KakJoW Ja00opaTopHOil paboThI
2 [loaroroBka K MPaKTHYECKUM 3aHSITUSAM U K BBIIOJIHEHUIO KOHTPOJIBbHBIX PabOT
3 |IloaroToBka K BBIIOJIHEHUIO KOHTPOJIBHBIX TECTOBBIX MPOLEAYP
4  |[IToaroroBka K MNPOMEXKYTOYHOHM aTTECTALMU U €€ IPOX0XKJICHHE
3 cemectp
5 |[loxroroBka K BEIOJHEHUIO U cade TabopaTopHbIX padot. [loaroroBka oryera mo pe-
3yJbTaTaM Kaxaoi JabopaTopHoi paboThl
6 [loaroroBka K MPaKTHYECKUM 3aHITHUSIM H K BBIIOJTHEHUIO KOHTPOJIBHBIX PadoOT
7 |IToaroroBka K BBIIOJIHEHUIO KOHTPOJIBHBIX TECTOBBIX MPOLIEAYP
8 |[loxroToBka K MPOMEKYTOYHOM aTTECTAIMH U €€ IPOXOKICHHE
4 cemecTp
9 [loaroroBka K BBIIOJIHEHUIO U caue JJabopaTopHbIX paboT. [loaroroBka oryera no pesynb-
TaTaM KakJ10il 1abopatopHOi paboThI
10 |IToarotoBka K BBINOJIHEHHIO KOHTPOJIBHBIX TECTOBBIX MPOLEIYP
11 |[ToaroroBka K MPOMEKYTOYHOW aTTECTALIUU U €€ IPOXOKICHHE

5 Cucrema ¢opmMupoBaHHMS OLEHKHM pPe3yJbTaToB O00y4YeHHMs MO JAUCIH-

IVIMHEe (MOAYJII0) B PaMKaxX TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH M IPOMEKYTOY-
HOM aTTecTauuy o0y4aruerocst

Ounas ¢popma 00y4eHuUst

Texymmi [IepBb1it

MeponpusiTusi TEKyIero KOHTpoJIsi yCIeBaeMOCTH MaxkcumajbHOe
U IPOMEKYTOYHOM ATTECTALMH 00YYAI0LIErocs KO0JIM4eCTBO 0a/1JI0B
2 cemecTp
OuenuBaemasi yueOHasi 1eiTeJIbHOCTH
o0yuawuierocs:

.. |BbIlloJIHEHUE U 3a11KTa J1abopaTOPHBIX paboT 12
KOHTPOJb | pYOEKHBIN ”
BrInonHeHne KOHTPOJIbHOW PaboThI 8
yCIIEBAEMOCTH | KOHTPOJIb =
BplnosIHEHNE KOHTPOJIBHBIX TECTOBBIX 3aJaHUI 10

Htoro 30




12

MeponpusiTusi TeKylIero KOHTPOJIsl yCleBaeMoCTH
U NIPOMEKYTOYHOM aTTecTAluM 00y4aromerocst

MakcumaabHoOe
KOJHUYECTBO 0aJ1710B

OuenuBaemasi yueOHasi 1esITeIbHOCTb
00y4aouerocs:

Bropoii
POY B Linonnenue u samura 1a00paTOpHBIX paboT 12
pyOEKHBIN »
BolnosiHeHue KOHTPOJILHOM pabOThI 8
KOHTPOJIb "
BrImonHeHUE KOHTPOJIBLHBIX TECTOBBIX 3aJaHUI 10
Htoro 30
[TpomexxyTou- |DK3aMeH 40 (100%)
Has aTTecTanus
3 cemecTp
OuennBaeMasi yueOHasi 1esiTeJIbHOCTh
. |o0yuamomerocs:
[TepBsrit
.. |BeImosiHeHre u 3amura 1a60paTOpHBIX padoT 12
PYOEKHBIN =
BrInonHeHne KOHTPOJIbHOW PaboThI 8
KOHTPOJIb =
T . BrITiosTHeHNE KOHTPOJILHBIX TECTOBBIX 33JJaHUH 10
eKYIIHA
yi Hroro 30
KOHTPOJIb
OuenuBaemas yueOHasi 1esiTeIbHOCTb
yCIIEBaEMOCTH /
. |o0y4yaromerocs:
Bropoiu
.. |BeimosiHeHre u 3amura 1a60paTOpHBIX padoT 12
PYOEKHBIN =
BrImosTHeHUE KOHTPOJILHOW paObOTHI 8
KOHTPOJIb =
BrlinonHenue KOHTPOJIBHBIX TECTOBBIX 3aJaHUN 10
Hroro 30
[TpomexyTou- |DK3aMeH 40 (100%)
Hasl aTTeCTaIus
4 cemecTp
OuenuBaemasi yueOHasi 1esITeIbHOCTb
. |o0y4aromerocs:
IlepBbIid
.. |BeImonHenue u 3amura 1abopaTopHbIX padoT 15
pyOEKHBIN
KOHTPOJIb =
T . BrinonHeHne KOHTPOJIBHBIX TECTOBBIX 3aJaHUI 15
SKYIIHA
yi Hroro 30
KOHTPOJIb
OuenuBaemasi yueOHasi 1esiTeIbHOCTb
yCIIEBa€MOCTH /
. |o0y4aromerocs:
Bropoit
., |BeimonHenue u 3amura 1abopaTopHbIX padoT 15
pyOexHBIN
BrinosiHEHME KOHTPOIBHBIX TECTOBBIX 3aJaHHI 15
Hroro 30
[MpomexxyTou- |DK3aMeH 40 (100%)

Hasda aTTcCTaluAa

*B CJIydac OTKa3a 06yqafomeroc;1 OT pPE3YyJIbTATOB TCKYLIECTO KOHTPOJIA YCIICBACMOCTU
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I[IIkaa cOOTBETCTBHA OLEHOK B CTOOAJILHOM M aKaJIeMHYeCKOH CHCTEMAaX olle-
HUBAHUS Pe3yJIbTATOB 00yUeHHUS M0 JUCIHUILINHE (MOTYJII0)

CucreMa onleHUBaHU S

pe3yJabTaToB 00y4eHHsI

CrobajuibHas CUCTEMA OLEHUBAHUS 0-39 40 - 60 61 -80 81 - 100

AKaJeMHYecKast CUCTEMa OLICHUBAHUS

(ax3ameH, nuddepenmpoBannblii 3aueT, | Heymorme- | YaoBueTBo-
3aIUTa KypCcoOBOTO MPOCKTA, TBOPUTEJIILHO | PUTEIHHO

3aIUTa KypCcOBOM pabOThI)
AKageMHYecKast CHCTEMa OLICHUBAHUS
(3auer)

OueHku

Xopomuio OtanyHo

He 3aureno 3auTeHo

6 Onucanue MaTepuaIbLHO-TEXHHUYECKOH 0a3bl (BKJIIOYAsi 000pyI10BaHUE U
TeXHUYECKHE CpPeacTBa 00y4deHHs1), He0OXOAUMOM JJI OCyllecTBJIeHUsI 00pa3o-

BATEJIBLHOIO MPOoLEeCcca MO AMCIHUTIIHHE (MOTYJII0)

Jlnist ocyiecTBiIeHHUsI 00pa30BaTEIbHOrO Mpolecca N0 AMCUUIUIMHE (MOYJII0) TpeOyeTcs:

- [l mpoBeieH sl ISKIMOHHBIX U PAKTUYECKUX 3aHATUH 110 TUCIHUILIHHE TpeOyeTcs y4eo-
Hasl ay/IMTOPHs OCHALIIEHHAs! BUIEONPOEKTOPOM, HACTEHHBIM 3KpaHOM, HOYTOykoM; Crienuainzu-
poBaHHasi MEOEITb: CTOJIBI M CTYJIbsI 00YYAOLINXCS, CTOI U CTYJ MPETIOIaBaTEels.

JleMOHCTpallMOHHOE 00OpYZOBaHUE: J0CKa A HanmucaHus menoM — 1 mT., npoekrop — 1
HIT., 3KpaH — 1 mt., komnbroTep — 1 WT., akycTuyeckas cucrema — 1 mr.

- [l npoBeieHust 1a00paTOPHBIX 3aHATHH nuMeeTcs cieaytoniee oobopynosanue: Crnenua-
JM3UPOBAaHHAsA MeOEIIb: CTOJIbI U CTYJIbsl 00yUaroLUXCs, CTOJ U CTYJI IIpenoaBaTeis.

Crnenuanu3upoBaHHOE 000py10BaHKE: J1a00paTOPHbIE YCTAHOBKH: JUISl HCCIIEA0BAaHUSI KOCO-
r'o yJapa 0 HaKJIOHHYIO TUTOCKOCTh M pacdera K03 duimenra BocCTaHOBICHUS CKOPOCTH — 4 IT;
JUIS U3y4eHUsl yIpyroro yjiapa mapoB U HW3y4eHHUs 3aKOHOB COXPaHEHUs SHEPTUU U UMIyJjbca — 1
LIT; JUIS OIPEJEIICHUs CKOPOCTH IyJIM ¢ IPUMEHEHUEM OAJUIMCTUYECKOT0 MasiTHUKA — 4 1T; JUIs
U3MEPEHUs] CKOPOCTH ITyJIU C MOMOILBIO (PU3NYECKOr0 MasgTHUKA — 1 IT; A7 OonpeeneHust CUlbl
TPEHMsI CKOJIbXKEHUsSI MeToJIoM MasiTHUKa O0epOeka — 4 miT; Ui U3y4YeHHsl BpallaTeIbHOro JIBU-
KEHHUS C TIOMOUIbIO MasATHUKA — 1 IIT; U1 OoNpeniesnieHus paanyca KpUBU3HBI BOTHYTOM MOBEPXHO-
CTH METOJIOM KaTaroIIETrocs Mapuka — 3 IIT; JJIs H3MEPEHHsI CKOPOCTH ITYJIH € TIOMOIIBIO BpaIia-
fouieiics miatgopmsl — 1 mr; U1 onpeaeneHus Ko3pPUIMEHTa TPEHUS KaueHUs JUTsl pa3IndHbIX
MaTepHaloB — 2 IT; JUIS OTPEIEICHNS MOMEHTOB HHEPIIMH METOJIOM KojieOaHuil — 3 mIT; ISt
OTIpeieIeHUs] MOMEHTa HHEPIUH ¢ METO/I0M KPYTHIIbHBIX KOJeOaHU! — 2 IIT; A ONpeAeiIeHUs
YCKOpPEHUs: CBOOOAHOIO NaIeHUs ¢ TOMOIIbIO (U3NYECKOT0 MAaITHUKA — 4 IIT; Ui U3Yy4EHHUS KO-
neGaHuii NPy KMHHOTO MasiTHUKA B PA3JIMYHBIX Cpefax — 3 IUT; JUIsl OINpe/esIeHus MoKa3aTes
aauabatel MeTosioM Knemana u Jlesopma — 1 mt; nyist onpenenenus ko uuueHTa moBepXHOCT-
HOT'O HAaTSKEHHsI BOABI METOJIOM OTPBIBA KOJIbIIA — 3 IIUT; JUISL OINpEeNeNeHUs BA3KOCTH KHUJIKOCTH
o meroay Ctokca — 3 mT; JUIsl OMpPEIeIICHUs JUIMHBI CBOOOTHOTO pobera u 3 GEeKTUBHOTO JTHa-
MeTpa MOJIEKYJI BO3Ayxa — 1 IIT; JuIsl UCCIeI0BaHMS HIEKTPHUUECKOTO MOJIsl MPOBOAHUKA C TOKOM —
2 WIT; IS U3MEPEHUs! CONMPOTHBIICHUHA MTPOBOIHUKOB MOCTOBBIMU CXE€MAaMH — 2 IT; ISl HCCIIe-
JIOBaHMsI MArHUTHOE 110JI€ 3€MJIM , ONIPEAEIIEHUE TOPU30OHTATIBHON COCTABIAIONIEHN C TOMOIIBIO TaH-
reHc-rajibBaHOMeTpa — 4 IT; JJi OINpejAesieHUe YAIbHOTO 3apsiia AJIeKTPOHA METOI0M MarHe-
TpOHa, u3ydeHue cuibl JlopeHua — 3 mr; A8 UCCIEAOBaHUS MArHUTHOTO IMOJISt COJIEHOM A — 3 IIIT;
JUTSL OTIpeeNIeHIs] HHIYKTUBHOCTH TOpOHIa ¢ (peppruTOBBIM MarHUTOIIPOBOIOM — 2 TIT; ISl WC-
CJIEZIOBAaHUS JEKTPUUECKUX 3aTyXalOUIUX KojieOaHuil, n3ydeHue paboTel ocuusuiorpada — 2 mr;
JUISL OTIPEJIeNIEHUs] OCHOBHBIX XapaKTEPUCTUK K0JiebaTeIbHOr0 KOHTypa METOJIOM pe3oHaHca — 1
IIT; JJIs1 UCCIIEJIOBAHUS peNlaKCAllMOHHBIX KoeOaHui — 1 mt; A uccieoBaHus TEPMOAIIEKTPU-
YeCKHe SBJICHUS, H3yUCHHE TIPUHITUITA PA0OTHI TEPMOTIAPHI — 3 TIT; JJISi MCCIICOBAHUS SIBICHUS
MarHUTHOTO TUCTepe3Uca ¢ IOMOIIbIO ocIuiorpada — 2 1T ; JUIsl ONpeAeTIeHUs paguyca KpUBU3-
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HBI JINH3BI C TOMOIIBIO KoJier HpioToHa — 2 iT; U1 ompeesieHus AJHMHBI CBETOBOI BOJIHBI C I10-
MOILIbIO TU(PAKIIMOHHON peIIeTKH — 4 MIT; A7 ONpeAeeHUe UPHHBI 3alpeleHHON 30HbI MOJTy-
IPOBOJIHUKA U TEMIIEPATypHOTro KOG GHUIMEHTA CONPOTHBICHNS MeTayuta — 1 IT; /s nccienosa-
HUS TYHHEJIBHOTO 3(h(pexTa ¢ moMoIpio MorynpoBOAHUKOBOTO TYHHEIBHOTO U0 — 2 IIT; JUIS
OIIpeJIeTICHNUS] IIMPUHBI 3aITUPAIOIIETO CII0s P-N-Tiepexo/ia U KOHIECHTPAIMK IPUMeCH B 001acTH J1a-
BUHHOTO Tpo00st — 1 1IT; U1 M3y4eHus MOIyIPOBOAHUKOBOTO TpHoAa — 1 mT; 1jIsl uccieqoBaHus
IIEKTPUIECKUX XapaKTEPUCTUK MOITYIIPOBOIHIKA C MOMOIIBI0 3 dexra Xouta — 2 mT; Ui orpe-
nenenust Touku Kropu — 1 mt; 1 onpeneneHust BeMUYUHbI paboThI BEIX0/1A SJICKTPOHOB U3 Me-
Tayula — 2 0T, JJI U3MEPEHHsI BBICOKHX TEMIIEPaTyp ¢ IOMOIIBIO ONTHYECKOTO MUPOMETpa — 2 IIT;
JUTSL CHATHS XapaKTEPUCTUK U OTIPeJIeIeHUE IapaMeTpoB POTodIeMEHTa — 2 IIT; IS CHATHS Xa-
PAKTEPUCTHK U ONPE/IeIEHIE TapaMeTPOB MOJIYIPOBOAHUKOBOTO (hoTommona — 1 mr; st onpene-
JICHUS BEIMYMHBI TOTCHIUAIOB BO30YKICHUS U MIOHU3AIIMY aTOMOB ra3a — 1 mT; i u3ydeHus
CIIEKTpa BOJOPO/Ia U OTIpeeNieHne MOCTosTHHON Pundepra — 1 mit; 1 onpeneneHus moka3ares
IPEJIOMIICHUS CPEIbI C IOMOIIBI0 HHTEpPEepoMeTpa — 2 LIT; JUIs ONIPEICICHUS paanyca KpUBU3HBI
JIMH3BI C TIOMOIIBIO KoJiell HploToHa — 2 mT; A7sl OnpeesieHus [UIMHBI CBETOBOM BOJHBI C TIOMO-
MIBbI0 TU(PPAKIMOHHON PEIETKH — 4 IIT; JUIs ONpEIeIeHNe IUPUHBI 3alIPEICHHON 30HBI TOTYIIPO-
BOJHHMKA U TEMIIEPaTypHOTo KoddduirienTa conpoTuBiIeHus MeTauia — 1 mT; Uit ucciaeJOBaHH
TYHHEJIBHOTO 3()(heKTa C MOMOIIBIO MOTYITPOBOAHUKOBOIO TYHHEIIHOTO JMO/A — 2 IIT; JJIS OIpe-
JIeTICHUS! IIUPUHBI 3aITUPAIOILIETo CII0s P-N-Tiepexo/ia U KOHLIEHTPALUH ITPUMECH B 00IaCTH JTaBHUH-
HOTO TIpo6os — 1 T, IS M3y4eHUs MOIYyIPOBOJHUKOBOTO TPHOAA — 1 T, /ISl HCCIIEOBAHUS
AIIEKTPUIECKUX XapPaKTEPUCTUK MOIYIIPOBOIHHKA C MOMOIIBIO0 3 dexra Xoia — 2 mT; Ui orpe-
neneHust Touku Kropu — 1 mt;  [uis onpenesnieHust BeMTUYUHBI pabOThI BEIX0/1a DJIEKTPOHOB U3 Me-
Tajula — 2 I0T; JJI U3MEPEHHsI BBICOKMX TEMIIEPaTyp ¢ TOMOIIBIO ONTHYECKOTO MUPOMETpa — 2 IIT;
JUTSL CHATHS XapaKTePUCTHK U OTPeIeICHUE MapaMeTpoB POTOIIEMEHTa — 2 IIT; ISl CHATHS Xa-
PAKTEPUCTHK U OIpE/IeIeHIE TapaMeTPOB MOJTYIPOBOAHUKOBOTO hotommona — 1 mr; st onpene-
JICHUS BEJIMYMHBI TIOTCHIMAIOB BO30YKICHUS U HOHU3AIMY aTOMOB Tra3a — 1 mT; i u3ydeHus
CIIEKTpa BOJOPO/Ia M OIIpeeNIieHNne MOCTOsTHHON Pundepra — 1 mit; i onpeeneHus moka3ares
NPEJIOMIICHUS CPE/IbI C TOMOIIBIO0 UHTEPPEepoMeTpa — 2 T

7/ IlepeyeHb OCHOBHOW M JOMOJHHUTEIbHOI y4eOHOU JIUTEPATypPbl, HE00XO0-
JAUMOI 1JI1 OCBOCHUS TUCHMILIMHBI (MOXYJIs)

7.1 OcHoBHasI INTEPATypa

1. CasenneB, U.B. Kypc ¢uzuku : B 3 1. T.1. Mexanuka. MonekynspHas ¢pu3uka : yueoOHoe
nocobue / 1.B.CaBenseB — 7-e uz., crep. — Cankr-IlerepOypr: Jlans, 2018.— 356 ¢. — ([o-
nyumeHo HayuHo-meTtoanueckum coBeToM 1o ¢u3nke MHHHCTEpCTBa OOpa30BaHUS U HAyKU
Poccuiickoit denepanuu Ui CTyA€HTOB BBICIINX YYEOHBIX 3aBEACHUN, 00ydarolUXCcsl MO TeX-
HUYECKUM U TEXHOJIOTMYECKUM HaIpaBlIeHUsM U crienuaibHocTsM). — ISBN 978-5-8114-0685-
2 (Tom 1). URL https://e.lanbook.com/book/106894. — Pexum noctyna: DIeKTPOHHO-
6ubnmuoreuynas cucrema Jlanb. TEKCT : 3EKTPOHHBIN.

2. Cagenbes, 1.B. Kypc ¢uzukwu : B 3 1. T.2. DnexrpuuectBo. Konebanus u BosHbl. BonHo-
Bas onTHKa : yueoHoe nocobue / .B.CaBenbeB — 6-e u3n., crep. — Canxr-IlerepOypr: Jlanb,
2019.— 468 c. — ([omymeno Hayuno-meTogmueckum coBeToM 1o (pusuke MuHHCTEpCTBA 00-
pasoBanus U Hayku Poccuiickoit @enepanuu AJis CTYACHTOB BBICIINX YUEOHBIX 3aBeJIeHHH, 00y-
YAOIIUXCS 110 TEXHUYECKUM M TEXHOJIOTHUECKHM HAIlpaBJICHUSM U crienraibHoCcTsIM). — ISBN
978-5-8114-4253-9 (Tom 2). URL https://e.lanbook.com/book/117715. — Pexum noctyma:
OneKTpoHHO-0nbnoTeuHas cucrema Jlanb. TeKCT : 3IeKTPOHHBII.

3. CasenbeB, U.B. Kypc ¢uzukn : B 3 1. T.3. KBanTtoBas ontuka. AtomHas ¢usuka. Pusnka
TBepaoro teia. duszmka aTOMHOrO sjpa M DIIEMEHTapHBIX YacTHI] : ydyeOHoe mocobdue /
N.B.CaBenveB — 7-e u3a., crep. — Cankr-IlerepOypr: Jlanp, 2019.— 308 c¢. — (JomymieHo
Hayuno-Meronnueckum coBetoM 1o gusnke MunucrepcTBa oOpa3oBaHus U Hayku Poccuiickoit
®deneparuu U CTYACHTOB BBICIINX yYEOHBIX 3aBeICHUH, 0OyUYaIOMIMXCS MO0 TEXHUYECKHM M
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TEXHOJIOTMYECKUM HampaBJIeHUAM M crenuaabHOcTsIM). — ISBN 978-5-8114-4254-6 (Tom 3).
URL https://e.lanbook.com/book/117716. — Pexum noctyna: DieKTPOHHO-OMOIHOTEYHAST CH-
crema Jlanb. TekCT : 3JIeKTPOHHBIN.

7.2 JlonoJIHUTEJIbHAS JIUTEPATypPa

1. Yeptos A.T"., BopoOwseB A.A., mox pen. Obmas ¢usuka (st 6akanaBpoB) [ DICKTPOHHBIN
pecypc]: yuebHoe mocobue/— DnekTpoH.TeKcToBble AaHHbIe. —M.: KHoPyc, 2016. — 800 ¢. —
ISBN 978-5-406-05760-5 —Pexum goctyma: https://www.book.ru/book/922169.— DOBC
“BOOK.ru”, mo napoJito.

8 Ilepeuenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHON ceTH
«HTEpHET», HEOOXOUMBIX ISl OCBOCHHUS JUCHUILIMHBI (MOXYJIsI)

1. https://e.lanbook.com/ - DBC «Jlaub», JOCTYIT aBTOPH30BAHHBII

2. https://urait.ru/ - O6pazoBarenpHas iathopma «kHOpaiiT», JOCTYN aBTOPU30BAHHBIN

3. https://www.iprbookshop.ru/ - Iludposoii obpaszosaresbhbiii pecypc IPR SMART,
JIOCTYII aBTOPU30BAHHBIN

4, https://tsutula.bookonlime.ru/ - 9BC Tyal'V «BookOnLime» y4eOHble H3AaHUS
Tynl'V no Bcem nucumiuimHam, JOCTYII aBTOPU30BAHHBIN

5. https://cyberleninka.ru/ - Hayunas snektponHas Oubnuorexa «KubepJlenunkay |,
JIOCTYTI CBOOOTHBIN

6. https://www.elibrary.ru/ - Hayunast snektponHast OubamoTexa eLibrary.ru, moctym
CBOOOHBIN

9 Ilepeyenb HHGPOPMALMOHHBIX TEXHOJOIMH, HEOOXOAMMBIX IS OCY-
LIeCTBJICHUs 00pPa30BaTeILHOIO NPoLEcca 10 TUCHHUILIMHE (MOAYII0)

9.1 IlepeueHb HeOOXOAMMOIO €3KeroJHO OOHOBJISAEMOIO JHMIEH3MOHHOIO U
CBO0OHO pPacHpPOCTPAHAEMOI0 NPOrPpaMMHOI0 o0ecleYyeHusi, B TOM 4YHcJIe oTe-

YECTBCHHOI'O MMPOU3BO/ICTBA
1. ITaket oducHbIX npunoxenuit MoitOduc;

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NPOGeCCHOHAIBHBIX 0a3 J1aH-

HbIX U HH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM
1. CnpaBounas npasoBas cucreMa «Koncynbrantllinrocy.


https://e.lanbook.com/
https://urait.ru/
https://www.iprbookshop.ru/
https://tsutula.bookonlime.ru/
https://tsutula.bookonlime.ru/
https://cyberleninka.ru/
https://www.elibrary.ru/
https://elibrary.ru/defaultx.asp
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