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1. HEJIM U 3AJAYU OCBOEHU S JUCHUITJINHBbI

Ieabr ocBoeHHsl IMCHMILIMHBI. oOecriedeHue (yHIaMeHTaIbHOW (PU3NYECKONW MOATOTOBKH,
NO3BOJISIOMIEH OyaylIMM CHEelHaIicTaM OpPUEHTHPOBATHCS B HAYyYHO-TEXHHYECKOW WH(popManuy,
UCTIONIb30BaTh (PM3MYECKUE NPHHIUIBI U 3aKOHBI, a TaKXKe Pe3yJbTaThl (PU3NYECKUX OTKPBITHH B TEX
00J1aCTAX TEXHUKU M MPOMBIIIICHHOCTH, B KOTOPBIX OHU OYIyT TPYAUTHCS.

3amauu IMCHMIIHHBI

- (hopMUpOBaHHE y CTYACHTOB OCHOB HAYYHOT'O MBIIUICHHUS, B TOM YHCJIE: TOHUMAaHUS TPAHUL]
NPUMEHUMOCTH (PU3MYECKHUX MTOHATHI M TEOPUI; YMEHUSI OLIEHUBAThH CTEIICHB JIOCTOBEPHOCTH
PE3yIBTATOB TEOPETHUECKUX U IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH;

- U3y4YCHHUE CTYACHTAMU BApPHAHTOB IIOCTAHOBKH U BHIOOpA aITOPUTMOB PEIICHHUS KOHKPETHBIX
3aJa4 U3 Pa3IUYHBIX oOsacTeld GU3MKU, MPHOOpEeTeHNE 00YIAIOIIUMICS HaYaIbHBIX HABBIKOB JIJIS
CaMOCTOSATENIFHOTO OBJIAJICHUS HOBBIMH METOJIaMH M TEOPHUSAMH, HEOOXOAUMBIMH B PAKTHUECKOM
JeSITeTbHOCTH COBPEMEHHOTO CIIEIHAIICTA;

- 0CBOEHHE 00YYaIONIIMMUCS HAaBBIKOB HCIIOJIB30BAHUS CPEJICTB KOMITBIOTEPHOIN TEXHUKH MTPU
pacderax u 00pabOTKe IKCIIEPUMEHTATBHBIX TaHHBIX;

- hopMHpOBaHKE Y 00YUYaAIOIIUXCSl TEOPETUIECKON 0a3bl 3HAHUH JUIS TOCIEAYIOIETO U3yYSHUS
TEOPETUYECKON MEXAHHKH, JIEKTPOTEXHUKHU H HJIEKTPOHUKHU, TEPMOJANHAMUKY H TETUIONEPEIaun, TEOPUU
TEII0- U MaccOOOMEHa;

- OBJIQJICHE YMEHHEM IPUMEHEHUsT MH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI TpH
U3y4YCHUH JUCLUUILIMHBI U UX UCIIOJIb30BAHUS B IPOPECCHOHATIBHOM eI TEILHOCTH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUH U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

0O 1 HAMMCHOBaHUe 01 1 HAMMCHOBaHUue AIVIAHUPOBAHHBIC PE3YyJbTAaThbl O0YUCHUSA
K K 3 y oy

KOMIIeTeHIIUH HHIMKATOPA T0CTHKEHHS

KOMIICTCHIIUHN

OIIK-1 Cnocoben W JI-1lonk-1 demonctpupyet 3HaTh:
WCITIOJIH30BATh MOJIOKEHUSI, | 3HAHUA (PyHIaMEHTaIbHBIX - METOJIbI aHAIM3a PU3UYECKUX ABJIECHUH B
3aKOHBI 1 METObI 3aKOHOB MTPUPOJIbl M OCHOBHBIX | TCXHUYCCKHX YCTPOUCTBAX, CHCTCMAX U
€CTECTBCHHBIX HAYK U (U3HYECKUX H COOPYXKEHUSIX;
MaTE€MaTUKH JJI PEHICHUs] | MAaTeMaTHYeCKUX 3aKOHOB - 3aKOHBI MCXaHWKH, MOJICKYJISIPHOU
3a/1a4 MHKEHEPHOM (GU3HUKN U TEPMOJUHAMUKY, MEXAHUYECKHIX
JCATCIbHOCTH, CBSI3aHHBIX C KoseOaHuii KoaeOaHui U uX
pa3paboTKOi U MaTeMaTH4YeCcKOoe OIMCaHue.
MPOEKTUPOBAHUEM
PATMOTEXHHYECKUX YMETh:
YCTPOMCTB - IIPEACTABIATE PE3YJIbTATHL

HKCIEPUMEHTAIbHBIX HCCIIEI0OBAHNHN B
BU/JIE rpaMKOB, TAOJIHII .

OIIK-1 Cnocoben N-20mk-1 [lpumenser 3HaTh.

UCIIONIb30BATh MOJIOKEHUS, | €CTECTBEHHOHAYUYHbIE 3HaHUs, | - CMBICH (PU3HHUCCKNX BENIMIHMH: CKOPOCTE,
3aKOHBI 1 METOBI (bu3uYecKue 3aKOHBI U YCKOPEHHE, Macca, CUIla, UMITyJIbC, paboTa,
€CTECTBEHHBIX HaYK U MaTeMaTHYeCKUe METObl i1 | MEXaHNYIECKas SHEPrus, BHYTPCHHSAA
MaTEeMaTUKH JIJIs PEIICHUS perieHus 3aaa4d SHeprus, abCONOTHAs TEMIIEPATYPA,
3a/1a4 UH)KEHEPHOI TEOPETUYECKOI0 U Cpeansasd KHHETHICCKad SHEPTHA JaCTHIT
JESITEIbHOCTH, CBSI3aHHBIX C | MIPUKJIAHOTO XapaKkTepa BEILCCTBA, KOJIMICCTBO TCILIOTEL,
pa3paGoTKOM 1 DIIEMEHTAPHBIN JIEKTPUICCKUHN 3apsl;
IPOEKTHPOBAHHEM - CMBICJI TOHATUH: (PU3UUECKOE SBIICHHUE,
paIHOTEX HUYECKHX THITOTE3a, 3aKOH, TEOPHS, BEIIECTBO,
YCTPOHCTB B3aUMO/ICHCTBHE, TIEKTPOMArHUTHOE

oJjie, BoJiHa, (POTOH, aTOM, aTOMHOE SIJIPO,
WOHU3HPYIONINE U3JTYUYCHUS, IUIAaHETa,
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

3B€31a, IraJlaKTHUKa, Bcenennas.

YMETB:
- BBISIBJISATH (PU3UYECKYIO CYIIHOCTh
SIBJICHUM U MPOLIECCOB B YCTPOMCTBAX
pa3nuYHON (PU3HMUECKON IPUPOIBI U
BBIIIOJIHATh IPUMEHHUTENILHO K HUM
IIPOCTBIE TEXHUYECKUE PACUETHI .

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumimHa OTHOCHUTCS K OCHOBHOW TpO(eCCHOHAIbHOW 00pa3oBaTeNbHOW —MporpaMMe
BecnipoBoanbie Texnonoruun u uHTepHEeT Bemel (ganee — OIIOII), nanpaienust nmoaroroBku 11.03.01
Pagnorexnuka, ypoBeHb 00pa3oBaHus: BICIIEE 00Opa3oBaHKe - OaKagaBpHUar.

baszupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUsL.

PesynbTarel 00yueHus1, MOTyICHHBIE TIPU OCBOCHUH JUCIUTUINHBI, HEOOXOAMMBI TIPH BBITIOJTHCHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pa3nensr/TeMsl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8g|© Jlex | JIab | Ilp — - VKK | TK ITA CeMECTDE aTTecTaluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MexaHuka 34.6 3 1.9 - 2.0 - 0.4 - 0.3 - 30 - Ilodzomogka K mekyuiemy konmponio: Pabora
1.1 Kunemaruka 11.6 0.4 - 1 - 0.1 - 0.1 - 10 - OPHUEHTUPOBaHA Ha U3yUYEHHE JTUTEPATYyPHBIX
1.2 Junamuka 11.1 0.4 - 05 - 0.1 - 0.1 - 10 - HACTOYHUKOB, KOHCIIEKTUPOBAHUE OCHOBHBIX
MOCTYIATENLHOTO JIAaHHBIX, pa300p MPUMEPOB PELICHHS 33/1a4,
JIBIDKEHUS TBEPOTO MPOXO0XKJICHUE TECTOB M0 Y4eOHOMY MaTepualy
Tena CamocmoamensHoe usyuenue
13 PaGota u sHeprus B 11.2 0.4 - 105 - 0.2 - 0.1 - 10 - meopemuteckozo mamepuana: Pabora
MeXaHHKe OpPHEHTHPOBaHA HA U3Y4YEHHE TEOPETUIECKOTO
MOCTYIATENLHOTO Marepuasna 1o KHHeMaTuke U INHAMUKE
JIBIDKCHUS MIOCTYNATENILHOTO JBHKCHUS
14 Junamuka 0.4 0.4 - - - - - - - - - H3yuenue mamepuanos 1umepamypHslx
BpalIaTeIIbHOTO UCMOUYHUKOE8®
JIBIDKEHUS TBEPJIOTO [5], ctp. 102 - 150
Tena
1.5 MowMmeHT nHepIun 0.1 0.1 - - - - - - - - -
TBEpPAOTO Tema
1.6 Mexanudeckue 0.1 0.1 - - - - - - - - -
KosiebaHus
1.7 3aryxaromue 0.1 0.1 - - - - - - - - -
KoJiebaHus
2 TepmoauaaMuka 48.3 1.4 - 1.5 - 0.6 - 0.3 - 44.5 - Iloozomoexa k mexyuwiemy konmpoaio: Pabora
2.1 | MonekynsipHast pusuka | 11.2 0.4 - 0.5 - 0.2 - 0.1 - 10 - OpMEHTHPOBaHA Ha U3YYECHUE TUTEPATYPHBIX
U TepMOJJMHAMHUKA HCTOYHHMKOB, KOHCIIEKTUPOBAaHHE OCHOBHBIX
2.2 DNeMEeHTHI 25.7 0.4 - 0.5 - 0.2 - 0.1 - 245 - JIaHHBIX, pa300p MPUMEPOB PEIICHUS 33/1a4,
CTaTHUCTHYECKOM MPOX0X/ICHHUE TECTOB MO Y4eOHOMY MaTepuay
bu3ukn Camocmoamenvnoe usyuenue
2.3 [lepBoe Havasno 11.2 0.4 - 0.5 - 0.2 - 0.1 - 10 - meopemuueckozo mamepuana: Pabora
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TEPMOJMHAMUKHU OpPHEHTHPOBaHa Ha U3Y4YE€HHE TEOPETUIECKOTO
2.4 TennoBble MaIIUHBL 0.1 0.1 - - - - MaTepHaa 1o TepMOJANHAMHUKE
Bropoe nauaino H3yuenue mamepuanog aumepamypHsix
TEPMOJMHAMUKHU UCHOYHUKOB:
2.5 | SlBmenue mepeHoca rasa 0.1 0.1 - - - - [3], cTp. 403 - 479
3 DJeKTpocTaTH4YecKoe 114 0.7 0.5 0.1 0.1 10 Camocmosamenvhoe usyuenue
oJIe B BaKyyMe meopemuueckozo mamepuana: Pabora
3.1 DneKTpudecKuii 3apsy 9.2 0.5 0.5 0.1 0.1 8 OPHUEHTHPOBAHA HA U3YyYEHUE TEOPETHUECKOTO
1 eTo CBOMCTBA. 3aKOH Marepuaa 1o MOJIEKyJIIpHOH (usnke
Kynomna. Iloozomogka Kk mekyuiemy konmponio: Pabora
HanpspxerHOCTB OpUEHTHPOBaHA Ha M3YYCHUE TUTEPATYPHBIX
AIEKTPHYECKOTO TIOJIS. HUCTOYHUKOB, KOHCIIEKTHPOBAHIE OCHOBHBIX
CHII0BBIC JIMHUM. JIAaHHBIX, pa300p NMPUMEPOB PELICHHS 33/1a4,
Cynepno3uius MPOXO0XJCHUE TECTOB M0 Y4eOHOMY MaTepualy
ANEKTPOCTATHYECKUX H3yuenue mamepuanog 1umepamypHsix
noJiel UCHIOUHUKO8:
3.2 Pabora cun 11 0.1 - - - 1 [2], cTp. 221 - 310
ANEKTPOCTATHYECKOTO
noJis1. PazHocts
MIOTEHLUAJIOB.
ITorennuan. CBs3p
HATPSKCHHOCTH H
moteHImana. ['pamquert
CKaJSIPHOTO TOJIS
3.3 Teopema 11 0.1 - - - 1
OcTporpaiackoro —
laycca nns
ANEKTPOCTATHYECKOTO
T0JIsI B BAKYyMe
4 DIEKTPOCTATHYESCKOE 47.10 34 4 04 0.30 39 CamocmosmenbHoe usyuenue
I10JI€ B BEIIECTBE 0 0 meopemuueckozo mamepuana: Pabora
4.1 DNIeKTPOCTaTHIECKOE 11.57 0.4 1 0.1 0.07 10 OPHUEHTHPOBaHA Ha H3yYEHHE TEOPETUIECKOTO
T0JIe B TUIJIEKTPUKAX 5 5 Marepuasa 1o KHHeMaTuKke U INHAMHUKE
4.2 TIpoBOHUKH B 12.17 1 1 0.1 0.07 10 BpaIaTeIbHOTO U KOJICOATEIIEHOTO JBIKCHHIH
AIEKTPOCTATHIECKOM 5 5 Iloozomogka k meKkyuemy Konmpoar: Padbota
nose OpPHEHTHPOBaHA HA U3YYEHHE JINTEPATYPHBIX
4.3 3Hepr1/1;[ 12.17 1 1 0.1 0.07 10 MCTOYHHMKOB, KOHCIIEKTHPOBAHUE OCHOBHBIX
JJEKTPOCTATHUECKOTO 5 5 JIaHHBIX, pa300p NMPUMEPOB pEIICHH 33/1a4,
oISt IIPOXOXKJICHNE TECTOB MO Y4eOHOMY MaTepualry
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4.4 TTocTosiHHBIH 11.17 1 - 1 0.1 0.07 - 9 - H3yuenue mamepuanos 1umepamypHslx
INEKTPUYECKHN TOK 5 5 UCIOYHUKOB:
[7], ctp. 305 - 379
5 MarauTHoe moJe 2.6 0.6 - - 0.5 0.5 - 1.0 - H3yuenue mamepuanos iumepamypHsLx
5.1 MaruuTtHoe 1oJje 11 0.6 - - - - - 05 - UCHOYHUKOS:
MTOCTOSTHHOTO TOKa [1], cTp. 102 - 170
5.2 | JIBmxkeHue 3apsHKeHHOU 0.5 - - - 0.5 - - - - [4], cTp. 252 - 320
YaCTHIBl B MATHATHOM [6], cTp. 160 - 198
1 DJIEKTPUIECKOM
noJisix. Cuina JlopeHua
u cwiia Amnepa
5.3 DIeKTpOMarHuTHas 0.5 - - - - - - 0.5 -
WHAYKIUS. DHEPTHS
MAarHMTHOTO TIOJIS
5.4 MarauTHoe IoJie B 05 - - - - 0.5 - - -
BEIIECTBE
DK3aMeH 36.0 - - - - - 0.3 - 35.7
Bcero 3a cemecTp 180.000 8.0 - 8.0 2.0 1.500 0.3 1245 35.7
Hroro 3a cemecTp 180.000 8.0 - 8.0 2.0 1.500 0.3 160.2

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU MO0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUM 110 pa3aeaam
mucuumuinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mexanuka

1.1. Kunemaruka

Beenenne B Mexanuky. Kunemarumka. Cucrema koopaunar. Cucrema otcuéra. BekTopHBbII
crioco0. KoopaunatHeiit crmoco6. Tpaektopus. 3akon apmwxeHus. [lepememenue. [Tyts. CKOpoCTb.
VYckopeHue. JIBukeHue ¢ IOCTOSHHBIM yCKOpeHreM. HopMmanbHOE M TaHT€HIIMAIbHOE YCKOPEHUSL..

1.2. JlnHaMHUKa MOCTYMATEIbHOTO IBHKEHUSI TBEPJIOTO Tea

BBenenue B nunamuky. Tumbl 3amau quHamuku. Muepuuanshbie cuctembl orcueta (MCO).
ITepBoiii 3akoH HproTona. Ilpunumn otHocutensHocTH [Manmwmnes. Cwia. PaznuuHble THINBI CHIL
Macca. Bropoit u Ttpetuil 3akonbl HptoToHa. Cunbl B MexaHuke. MMmynbe. 3aKOH COXpaHEHUs
uMITysbca. LleHTp Macc cucTeMbl MaTepHAIBHBIX TOUEK. Y paBHEHHE JIBH)KCHHS IICHTPA Macc..

1.3. PaboTa u HEprusi B MEXaHHUKE MOCTYMATEIILHOTO JBMKEHUS

BBenenue B noHaTue 3Hepruu. 3aKOH COXpaHEHMs sHepruu. Mexanuueckas padota. CusioBoe
nojne. IloreHnmanbHBIE W HEMOTCHUMANbHBIE CHIbL. KuHeTWdeckas »HEprus M Teopema o eé
u3MeHeHuu. [loTeHnnanbHas 3Heprus. 3aKOH COXpaHEHUs MEXaHUYECKOM SHEPIUU. .

1.4. lunamuka BpalaTeJIbHOIO ABM)KEHUS TBEPIOTO Teja

Kunemaruka BpamaTeslbHOro IBHKEHUSA. CBSA3b JIMHEHHBIX M YIVIOBBIX BEIMYUMH. MOMEHT
UMITyJbCa MaTepUAIbHONM TOYKH. MOMEHT HMIyjlbCa CHUCTEMbl MaT€pUAIbHBIX TOYEK. MOMEHT
UMIIYJIbca W MOMEHT HWHEpUUH OTHOCUTENIBHO OCH. AHAJIOTUS MEXIy I[OCTyHaTeabHbIM |
BpalllaTeIbHbIM JBH)KEHHUEM. .

1.5. MOMEHT uHepIMHU TBEPIOTO Tela

MomenT uHepuuu TtBepporo Ttema. Teopema I'roiirenca — Illreiinepa. Teopema Kénwra.
Kunerndeckass sHeprus Bpamatomierocsi tena. [lmockoe ABMKEHHE TBEpAOro Tena (KadeHHe).
JlnHaMuKa TJI0CKOTO JIBHYKCHUS. .

1.6. MexaHunueckue KojaeOaHus

Beenenne B koneGanms. Konebanums. Tumbl konebanuii. ['apmMoHMueckue KojaeOaHwHs.
Bekropubsle amarpammbl. JluHamuka rapmMoHudeckux kojeOaHui. IIpyXuHHBIH MasTHUK.
@usnueckuil MasATHUK. MartemaTudecknii MasTHUK. MexaHndyeckas 5SHEprus TapMOHMYECKHUX
KoJIeOaHUH. .

1.7. 3aryxaromue Konebanus

Mogens U ypaBHEeHUE [BWXKEHMs. PerieHue ypaBHEHUS M XapaKTEPUCTUKU KoJieOaHUH.
XapakTepuCTUKH 3aTyxaHus. BbeiHyxkaeHHble kojeOaHusa. Pesonanc. [Ipaktuyeckoe 3HaueHue
pe30oHaHca..

2. Tepmoounamuxa

2.1. MonekymsipHas pU3MKa U TEPMOIMHAMUKA

BBenenue B MOJeKymspHy0 (GU3UKYy M TEepMOAMHAMUKY. Macca M pa3mMepbl MOJIEKYI.
[TapameTpsl TepMoauHaMU4eCKHX cucTeM. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOU
teopun. Temneparypa. eanbHblil ra3. Y paBHeHHe cOCTOsIHUA. M30MpoIieccsl..

2.2. DneMeHThl CTaTUCTHYECKON (PU3UKU



DneMeHTapHbIe CBEICHHS U3 TEOPHHM BEPOATHOCTEH. PacmpeneneHune MOJEKyNl MO CKOPOCTIM
(Pacnpenenenne MakcBesra). Hanbosiee BeposiTHast, CpefHss U CpeAHEKBaApaTUIHAS CKOPOCTH.
Bapomerpuueckas ¢popmyna. Pacnpenenenue s3Hepruu mo cTeneHsiM cBOOOIBL..

2.3. IlepBoe Ha4yan0 TEPMOJIUHAMUKHU

Buytpennsis sHeprus cuctembl. Pabora u KoiamuyecTBO TemuoThl. IlepBoe  Hauano
TepMoauHaMuKU. [IpuMeHeHne nepBoro Hayana K MaealbHOMY rasy. Temno€MKoCTH HIeanbHOro
raza B wusonpoueccax. llomuTponHsle mnpoueccsl. AHaiu3 wusomnpoueccoB. OrpaHMUYEHHOCTb
KJIACCUYECKON TEOPUH TEIIIOEMKOCTH. HEBO3MOKHOCTD BEYHOT'O JBUTATENS IIEPBOTO POAA..

2.4. Tennosble MalMHBL. Bropoe Hauano TepMOAMHAMUKHI

O6parumbie U HeoOpaTumbie Tporecchl. TeruoBbie Mamuubl 1 Ux KIIJ. Hukn Kapao u ero
KIIJ[. Bropoe Hawamo TepMoauHaMHMKH. OHTpomnus. CTaTUCTUYECKOE TOJIKOBAaHHE JHTPOIHH.
®opmyna bonbiMana..

2.5. SIBnenwue nepeHoca rasza
CronknoBenuss wmonekyid. Juddysus. 3akon @uka. TemnonpoBogHocTb. 3akoH Dypbe.
Bsiskocth (BHyTpeHHee Tpenue). 3akoH Hetorona (Ilyaseitis). Ces3pb k03 dunmenToB nepenoca..

3. QﬂekmpocmamulteCKoe nojue 6 6aKyyme

3.1. DnexkTpuueckuii 3apsaa U ero cBoicTBa. 3akoH Kynona. HanpspkeHHOCTD 3J€KTPUUECKOTO
nosisi. CusoBble MuHUU. Cynepro3uIys SJEKTPOCTATHUECKUX MOJeH

DIeKTpUUYECKHi 3apsia 1 ero cBoiicTBa. 3akoH Kynona. HampsikeHHOCTH AJIEKTPHUYECKOTO TOJIA.
CunoBble TUHUM 3nekTpudeckoro mois. Cynepno3ulys JIeKTpudeckux mojeil. Pacmpenenenue
3aps/I0B..

3.2. PabGota cui anekTpocTatuiyeckoro nosis. Paznocts norenuuanos. [loreniuan. Cszb
HaANPsDKEHHOCTH U MOTEHIMaa. ['paiueHT CKalsIpHOTO MO

Cuctembl u3 MHOTUX yacTull. CTaTUCTUUECKUH U TEPMOJUHAMUYECKUI METO/IbI UCCIIEIOBAHUS.
Temneparypa. Pacnpenenenue »Heprum mo cTeneHsM CBOOOABI MoJieKyd. MpeanbHblii ras.
BHyTpeHHss DHEPrus UICAIBHOIO Ta3a. YpaBHEHHE COCTOSHHUS MJEANbHOrO rasza. M3ompoueccsl.
MounekynsipHO-KUHETHYECKass TEeOpUsl TEIJIOEMKOCTEH HealbHBIX Ta30B U €€ OrpaHUYE€HHOCTD.
WuTperpanpHas CBsI3b HaNpsUKEHHOCTH W MOTeHUIMana. ['paduueckas CBs3b HANpsHKEHHOCTH U
HNOTEHIHMATIA. .

3.3. Teopema Octporpanckoro — I"aycca 1t 2€KTpOCTaTUHYECKOIO MOJIS B BAKYyMe
[Totok BekTopa HampspkeHHOCTH. Teopema Octporpaackoro—I'aycca. Ilpumepsl npumeHeHUs
TteopeMbl OcTporpaackoro—I aycca..

4. Dnexkmpocmamuueckoe nojie 8 8euecmaese

4.1. DeKTpOCTaTUYECKOE T0JIE B TUAICKTPUKAX

BBenenne B aunnekTpuku. Jumose B anekTpoctaTideckoM mosie. [lonspusanus Au3IeKTPUKOB.
KonuyecTBeHHbIE XapakTEpUCTUKU TojsApu3anuu. CBsi3aHHBIE 3apsabl Ha I[OBEPXHOCTH
nuanekTpuka. Teopema Octporpaackoro—I aycca B IU3JIEKTpUKaX..

4.2, HpOBOI[HI/IKI/I B DJICKTPOCTATUYCCKOM I10JIC



ITpoBOAHMKM B 3JIEKTPOCTATHUECKOM II0JIe. OJIEKTPOEMKOCTh YEIWHEHHOTO IIPOBOJHMKA.
Biusinue  okpyxkarommx ~Tenl Ha  2neKTpoéMkocTh.  KonpeHcaropel. Pacuér  éMkocTu
KOH/ICHCATOPOB..

4.3. DHeprus 3IeKTPOCTATUYECKOTO MOJISt

DOHeprusi 3apspKEHHOrO  MPOBOJHMKA. DHEPrusi 3apsuKeHHOro KoHjeHcaropa. OObéMmHas
IUIOTHOCTh SHEPTUU 3JIeKTpuueckoro mois. [Ipumep: sHeprust mois 3apsHkeHHOro mapa. BeiBon
€MKOCTH KOHJICHCATOPA..

4.4. TToCcTOSIHHBIN AIEKTPUUECKUN TOK

DJIEKTPUUYECKHI TOK U YCIIOBUSA €ro cyiecTBoBanus. Cuiia TOKa U IMJIOTHOCTh TOKA. 3akoH Oma.
Knaccuueckass 31meKTpOHHAsh T€OpUs MPOBOJUMOCTH MeTaioB. 3akoH Oma Jisi HEOJHOPOJIHOTO
y4JacTKa LeMH..

3. Masuummuoe noze

5.1. MarauTHOE I10JI¢ IOCTOSHHOTO TOKa

BBenenue B maruutHoe nosie. MarautHas uHaykius. 3akon buo—Caapa—Jlamnaca. IIpumepst
pacyéTa MarHUTHOM UHAYKIMH. JINHUM MAarHUTHOM MHAYKUMU. TeopeMa 0 HUPKYISIUNA MarHUTHOM
UHAYKINHU (3aKOH TIOJTHOTO TOKA)..

5.2. JIBmkeHue 3apsHKeHHOM YacTUIIBI B MArHUTHOM U 3JieKTpudeckoM nosisix. Cuna Jlopenna u
cuiia Ammnepa

Cuna Jlopenna. /IBwkeHue 3apspkeHHON 4acTUIBI B MarHUTHOM moje. Dddext Xomra. Cuna
Awmnepa. BzaumonelicTBue mnapajieabHbIX TPOBOJHUKOB. KOHTYp € TOKOM B MarHUTHOM IIOJE€.
OO0muii city4aii moBeIeHHsI KOHTYpA..

5.3. DnekTpoMarHuTHas MHIYKIUSA. DHEPrUsi MAarHUTHOTO MOJIS

SBnenue nsnekrpomarHuTHOW wuHAYKUMU. OJIC MHAYKIMM B JBUXKYLIEMCS IPOBOIHHKE.
MHayKIMOHHBIA TOK U 3apal. Buxpesoe anextpudeckoe noje. CaMOMHAYKIMS U NHIYKTHUBHOCTD.
[lepexonHble TpoLECChl B LEMAX C HHIYKTUBHOCTBIO. DHEPrus MarHuTHoro nois. B3aumuas
WUHIYKIHS..

5.4. MarauTHOE 10J€ B BEIIECTBE

BBenenue B marHeTuku. Teopema o IUPKYJISIUU B BemlecTBe. Kitaccuukamuss MarHeTUKOB.
yCJ’IOBI/IH Ha FpaHI/IIIe MArHeTukKoOB. MaFHI/ITHI)IG MOMCHTBI aTOMOB. I[I/IaMaFHeTI/ISM.
[Tapamarnetusm. @eppoMarHeTu3M. IKCIEPUMEHTATbHbBIE METOIBI. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. OCHOBBI TEPMOJUHAMHUKHU;
. Kunetndeckas sHeprusi BpaImarIerocs Tena;
. TerutoBsie mammubl 1 ux KI1JT;
. lunaMuKa mocTynaTeIbHOTO IBUKCHUS;
. lnHaMuKa BpalareabHOro JBUKEHUS,
. Mexananueckue KojieOaHus;
. DHeprus Kak yHUBepcalbHasi Mepa pa3JInuHbIX BUJIOB JBUKEHUS U B3aUMOJACHCTBU;
. KunemaTtunka BpamareabHOTO ABUKEHUS;
. SIBnenus nepeHoca;
0. ®du3nvecKre OCHOBBI MEXaHHUKH;

— O 00 3O\ L B~ W
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11. OcHOBBI MOJIEKYJAPHON (PU3UKH.
3.4. TeMbl 1a00paTOPHBIX padoT

HE NIPelyCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

[ToBTOpEHME pelieHns 3a/1a4 B paMKax TeMbl MeXxaHuKa OCTYNaTeIbHOTO JIBUKECHUS
IToBTOpeHue pemeHus 3aj1a4 B paMKax TeMbl pasjena TepMoauHaMuka
[ToBTOpeHue pemeHus 3a1a4 B paMKax TeMbl pasnena MonekymnspHas pusuka

NS

KO0JI€0aTEIBLHOTO ABMKCHUS

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI

HOBTOpCHI/Ie peIICHUA 3aJa4 B paMKaxX TEMbl pasacia Mexanunka BpamaTCJIbHOIO0 H
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena O11eHOYHOE CPEeJICTBO
JTUCLUTLIUHEI (B (TN ¥ HAUMEHOBAHUE)
3annaHupOBaHHBIE PE3yAbTaThl 00yUEHUs IO JUCIUILINHE Konpr
COOTBETCTBUU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB 1.3.1)
1]12[3]4]5
3HaTh:
3aKOHBI MEXaHUKHU, MOJIEKYJIIPHON (DU3UKHU U TEPMOJUHAMUKH, TectupoBanue/DNEKTPOCTATUYECKOE
MEXaHMYCCKHX KoJIeOaHui KoJIe0aHW M MX MaTEMaTHIECKOe N/I-1lomk-1 + T10JIC B BEIIIECTBE
OnycaHue
METO/BI aHaMHM3a (PU3MUYECKHX SBICHUIN B TEXHUYECKUX YCTPOUCTBAX, VT-Lormcr + TectupoBanne/MaruuTHOE TOJIE.
CUCTEMAX M COOPYKEHUAX
CMBICII TIOHATUHN: (PU3NUYECKOe SBJICHNE, TUII0TE3a, 3aKOH, TEOPHUS, TectupoBanue/TepmoguHamMuKa
BEILIECTBO, B3aUMOJIEUCTBUE, 3JIEKTPOMArHUTHOE I10JI€, BOJIHA, V2014 +
($OTOH, aTOM, aTOMHOE PO, HOHUZUPYIOIINE U3TYICHHSI, IIJIAHETa,
3Be3/1a, TAJIAKTHKA, Becenennas
CMBICH (PU3NYECKUX BEITUYHH: CKOPOCTh, YCKOPEHHUE, Macca, CHIIa, TectupoBanue/INEKTPOCTATUYECKOE
UMITYIBC, paboTa, MEXaHUYecKasi SHePTUs, BHYTPEHHSS DHEPTHs, M0JIE B BAKYYMeE
a0COJIOTHAS TEMIIEpaTypa, CPEAHSST KHHETHYECKast YHEPTUST YACTHIL NI-20mk-1 +
BEILIECTBA, KOJIMYECTBO TEIIOTHI, 3JIEMEHTAPHBIN ANEKTPUUECKUI
3apsn
Ymersb:

MPpEACTABJIATDH PC3YJIbTATHI SKCIICPUMCHTAJIbHBIX HCCJIEeIOBaHUM B TCCTI/IPOBaHI/Ie/ MexaHuka

NJI-1omk- +
BUJIE TpauKOB, TAOJIHIL A-Lome

BBISIBJIATH (PU3UUECKYIO CYIIHOCTh SIBJIEHUH U IPOLIECCOB B TectupoBanue/MexaHnuka
yCTpOMCTBaxX pa3nuyHON (HU3NUECKON IPUPO/IBI U BHIOIHSITh NI-20mk-1 +
IIPUMEHHUTEIBHO K HUM IIPOCTBIE TEXHUYECKUE PACUEThI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. MarunutHoe none. (TectupoBanue)
2. Mexanuka (TectupoBanue)
3. Tepmonunamuka (TectupoBaHue)
4. DnekTpocraruueckoe nose B Bakyyme (TectupoBanue)
5. DnekTpocraTuyeckoe noJie B Beulectse (TectupoBaHue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocCHOBaHUU CEMECTPOBOM M ATTECTALIMOHHON COCTaBIIIOIINX

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Banos, /I. A. Kypc obuieit pusuku. nextpudectBo U MaraeTu3M. KoHcnekT nekuuii : yuebHoe
nocoOue JyTsi By30B M0 TEXHUYECKUM HAMpaBIICHUSIM U crienanbHocTsaM / [{. A. ViBanos, U. B.
WBanoBa, A. H. Cenos ; Pen. B. C. CnuBak ; Mock. sHepr. un-T (MOU TVY). — M. : U3n-8o MOU,
2006. — 176 c. — ISBN 5-7046-1331-4.;

2. CasenbeB U. B.- "Kypc oOmelt pusuku. B 3 1. Tom 1. Mexanuka. Monekynspnas ¢puzuka", (18-
e u3l., crep.), M3marennctBo: "Jlans", Cankr-IlerepOypr, 2022 - (436 c.)
https://e.lanbook.com/book/221120;

3. I'yoxkun M. K.,JlenoB A. B.,liBanoB [I. A.,Misanosa . B.,Manyxun B. B.,CnuBak B. C.- "Kypc
oOmieit pusuku", (2 uza., nepepad. u gom.), M3garensctro: "HUY MDU", Mocksa, 2021 - (512 ¢.)
https://e.lanbook.com/book/362516;

4. 3unv6epman, I'. E. DnexktpuuecTBo 1 MarHeTusM : yuebHoe nocobue 1is By3os / I'. E.
3unpbepman. — M. : Hayka, 1970. — 384 c.;

5. BapaBa A.H. , I'yokun M K. , VIBanoB [I.A. , IBanosa U. B.- "O6mas ¢pusuka", U3natenbcTBo:
"N3narensckuit njom MOU", Mocksa, 2016 - (506 c.)
http://e.lanbook.com/books/element.php?pll_id=72249;

6. I'epmienson, E. M. Kypc o6mieit pu3uku: 31eKTpu4ecTBO U MarHeTH3M : yueOHoe nocodue ams
¢u3uKo-mMaTeMaTuueckux (paxynpreToB neparornyeckux HHCTUTYTOB / E. M. I'epiienzon, H. H.
Marnos. — M. : [Ipocsemenne, 1980. — 223 c.;

7. 3. Iapcenn- "bepkieeBckuit kypc ¢puszuxu", M3narensctBo: "Hayka", Mocksa, 1971 - (435 c.)
https://biblioclub.ru/index.php?page=book&id=492472.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JM0OTEKAa OHJIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
7. Baza OTKPBITBHIX JaHHBIX NPO(ecCHOHANBHBIX CTAHAAPTOB MHUHHCTEpPCTBA TPyAa U
connabHoi 3amuTel PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Butusi PO -
http://www.economy.gov.ru
9. ba3a oTKkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
10. DsiekTpoHHasi OTKpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenune
HAaHMEHOBaHHe
VY4eOHble ayautopun K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa NUHTEPaKTHBHAs,
JUTSL TIPOBEJICHUS MyJIbTUMEAUITHAS KOMIIBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
JIEKIIUOHHBIX 3aHATUN U CTyus MYJIbTUMEAMMHBIA TPOEKTOP, KOMITBIOTED

TCKYLICTO KOHTPOJIA

MIEPCOHAJIbHBIN

K-417/7, CeroBas
YepHas CTyIUs

CTYJI, KOMIIBIOTEPHAs CETh C BBIXOJOM B
WnuTepHer, MUKPO(OH, MyJTIbTUMEIUITHBIN
IPOEKTOP, IKPaH, 000pyAOBaHHE
CIELUAIN3UPOBAHHOE, KOMIIBIOTED
MePCOHAJIbHBIN

VY4eOHble ayautopun K-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUTSl IPOBEJICHUS KommetotepHsiit | mkad 11 JOKyMEHTOB, IIKad TSt OAEKIbI, CTO
MPAKTUYECKUX 3aHITUH, kiacc UJ1O MMHCbMEHHBIN, KOMITBIOTEPHAsI CETh C BBIXOJIOM B
KP u KII HNHuTtepHert, 1ocka MapKepHasi IIepeIBUKHAs,
KOMITHIOTEP MEPCOHATBHBIN, IPUHTED,
KOHIUIIMOHED, CTeHT MHPOPMAITMOHHBII
VYueOHbIC ayAUTOPUHU K-417/1, CTOJI MPENOoAaBaTENs, CTOJI KOMITbIOTEPHBIH,
JUTSl IPOBEJICHUS KommetotepHsiit | mkad 11 JOKyMEHTOB, IIKad TSl OAEKIbI, CTOI
MIPOMEKYTOUHOMN kimacc UJ1O MHCHbMEHHBIN, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
aTTecTaluu WNHuTtepHeT, 10ocka MapKepHasi epeIBUKHAs,
KOMITHIOTEP MEPCOHATBHBIN, IPUHTED,
KOHIUIIMOHED, CTeHT MHPOPMAITMOHHBII
ITomemnmenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSATENIbHOU JlexunoHHas BeIlIAJIKa JUIsl OJI€XKAbl, KOMIIBIOTEPHAs CETh C
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paboThl aAyIUTOPUS BBIX0JIOM B IHTEpHET, KOMIIBIOTED
MEPCOHANIbHBIN, TPUHTEP, KOHIUIIUOHED
ITomemenus s 2K-2000, CTOJI, CTYJI, KOMIIBIOTEP MEPCOHAIBHBIM,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJIUIIUOHED
110
ITomemenus s XK-417 /2a, CTEJUIaX I XPAaHCHUS UHBEHTAps, DKpaH,

xpaHeHust obopynoBanus | Ilomemenue mis yKa3Ka, apXUBHBIC JOKYMEHTBI, TUTIJIOMHBIC U
1 y4eOHOTO MHBEHTAPS WHBEHTaps KYPCOBBIE paOOThI CTYICHTOB, KaHIICIIIPCKUN

IIPUHAUICKHOCTH, CIIOPTUBHBIA UHBEHTAph,
XO351CTBCHHBII NHBEHTAPb, 3allaCHbIC
KOMILIEKTYIOUIHE 1)1l 000pYAOBaHUs
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

dusuka

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

Mexanuka (TecTupoBaHue)

Tepmoaunamuxka (TectupoBaHue)

DnekTpocraTuueckoe noje B Bemectse (TectupoBanue)
DneKkTpocTaTudyeckoe nojie B Bakyyme (TectupoBanue)
MarnutHoe nose. (TectupoBanue)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4 >
pasjena Henens 3 6 9 12 15
KM:
1 MexaHunka
11 Kunemartuka +
19 JluHaMuKa NoCTynaTeabHOro ABUKEHHSI TBEPIOTO +
' Tena
13 PaboTa u Heprus B MEXaHHUKe MOCTYINATeIbHOTO +
' JIBUKEHUSI
14 JluHaMuKa BpalaTeabHOTO IBUKEHUS TBEPOro Teaa +
1.5 MOMEHT MHEPLMH TBEPIOTO TeNa +
1.6 MexaHunueckue kojaeOaHus +
1.7 3aryxaroiue KoaeoaHus +
2 TepmoanHaMuka
2.1 MonexynspHas puznKa U TEPMOAMHAMHKA +
2.2 DNEeMEHTHI CTATUCTUYECKON (DU3UKHU +
2.3 [TepBoe Ha4aIO TEPMOTUHAMHUKH +
2.4 Tennossle MamuHbl. BTOpoe Havano TepMOAMHAMUKHI +
2.5 SIBneHue nepeHoca rasa +
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DNEKTPOCTaTUYECKOE TI0JIE B BAKYYME

DJIEKTPUUYECKUH 3apsii U €r0 CBOMCTBA. 3aKOH
Kynona. Hanpsi’>keHHOCTB JIEKTPUYECKOTrO MOJIS.

3.1 +
Cunossle TuHUU. Cyneprno3uius
AIEKTPOCTATHYECKHUX TOJIEN
Pabota cuin anekrpoctarndeckoro noss. Paznocts
3.2 notreHuuanos. [Torenunan. CBsi3b HAIPSHKEHHOCTH U +
noreHyana. 'paiueHT CKaasipHOro noJst
33 Teopema Octporpaackoro — ["aycca st +
' JIEKTPOCTATUYECKOI'0 MOJIsI B BAKyyMe
4 DIIEKTPOCTATUYECKOE T0JIEC B BEILIECTBE
4.1 DIEKTPOCTaTUUECKOE T0JIE B IUAIEKTPUKAX +
4.2 [TpOoBOAHMKH B 3JIEKTPOCTATUUYECKOM I10JIE +
4.3 DHeprus MeKTPOCTaTUUECKOTO MO +
4.4 ITOCTOSIHHBIN 2JIEKTPUYECKUNA TOK +
5 MarnutHoe nose
5.1 MarsuTtHoe 1osie moCTOSHHOI'O TOKa +
JIBroxeHue 3apsKeHHOM 4acTHUIIbI B MArHUTHOM U
5.2 anekTpudeckoM noiax. Cuia JlopeHua u cuia +
AmMriepa
53 DeKTpOMarHUTHAs MHAYKLUSA. DHEPIUs MarHUTHOTO +
' 10JISI
5.4 MarsuTHOE 10JI€ B BEIIECTBE +
Bec KM, %: | 20 20 20 20 20
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