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1 ]_le.l'llfl H 3aJa4Y1 0CBOCHUA JUCHHUITIMHBbI

ear (meam) OCBOCHUS JIUCIUILIUHBIL:

NpeACTaBUTh (U3NYECKYI0 TEOPHIO, KakKk TEOpHIO,

OTPAXKAIOIIYI0 Pa3BUTHE OKPY)KAIOLIET0 HAcC MHpa, OCHOBAHHYI0 Ha CTPOIMX (HU3MYECKUX 3aKOHaX,
MOJIyYCHHBIX B pe3ysibTaTe 000011eHnsT Ha0II01eHUH, TPAKTUYECKOTO OMBITA M SKCIIEPUMEHTA.

3agaun:

a) copMUpOBATH Y CTYICHTOB €CTECTBEHHOHAYYHOE MHPOBO33PEHHUE U (DUBUYECKOE MBIIICHHUE;

0) M3y4NTh OCHOBHBIC (DU3MUECKHE SIBIICHUS, OBJIaIeTh OCHOBHBIMHU (DU3MUYCCKUMH TTIOHSATUSIMU 1 3aKOHAMH,
MeToaMu (PH3UUECKOTO UCCIICIOBAHMS;

B) OBJIQJICTh OCHOBHBIMH IPUEMAMK i METOIAMH PEIIICHHST KOHKPETHBIX (DU3UYCCKHX 3a71ad;

T') O3HAKOMHUTKCSI C COBPEMEHHOM HAYYHOM armaparypoii, chopMHUPOBaTh HABBIKU MPOBEICHUS (PU3HUIECCKOTO

AKCIICPUMEHTA,;

1) chopMupoBaTh YMEHUS BBIACNATH KOHKpPETHOE (pr3MUecKoe ColepKaHue MPHUKIAIHBIX 3a/1a4 110
OyIylieMy HarpaBiIeHHUIO MPohecCHOHATBHOM MOArOTOBKHM OaKantaBpa.

2 MecTO IMCHUILIIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOI MPOrpaMMbl

JucnunimHa oTHOcUTCs K 0a30B0it yacTu 010ka [1 «Iucuumimuel (MoLyin)»

[TpepexBU3UTHI QUCHUILTUHBL: Omcymcmayom

[TocTtpekBu3uThl qucuuIuiudbl: b1./1.5.15 Snekmpomexnuka u snekmpoHuxa

3 TpeGoBaHus Kk pe3yjabTaTaMm 00yUeHHUsI M0 TUCHHUILINHE

[Iponece n3yueHus: TUCIMITIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIUX PE3YIbTATOB 00yUEHUS

Kon u
Ko u HaumeHnoBaHue
HauMEHOBaHHE [Tnanupyembie pe3ynbTaThl 00yUEHUS 1O TUCIHUILIAHE,
dbopMUpyeMbIX MHIHKATOPa IOCTIKCHHIA XapaKTepU3YIOIINe dTanbl (HOPMUPOBAHKS KOMITETEHITUI
o KOMIICTCHIIUU
KOMITETCHITU I
OIIK-1 Cnocob6en |OIIK-1-B-1 3HaeT oCHOBEI | 3HATD:
MPUMCHSITH MaTEeMaTHKH, PU3UKH, OCHOBHBIC MTOHATHS U 3aKOHBI (PU3UKH, STAbl U METOBI
€CTECTBCHHOHAYYH | BBIYMCIUTEIFHON TEXHUKH | pelieHUs (PU3NUECKUX 3a/1a4 pa3IMIHBIX THIIOB
bIC U Y TIPOrpaMMUPOBAHUS (Ka4eCTBEHHBIX, KOJIMYECTBEHHBIX M SKCIIEPUMEHTAIHHBIX )
obmennxkenepusie | OIIK-1-B-2 Ymeer Ymerh:
3HAHMS, METOBI peniats CTaHaapTHBIC MIPUMEHSITH MMOJTYYCHHBIE 3HAHUS HA MMPAKTUKE, COCTABIIATh
MaTeMaTU4eCcKoro |mpodeccuoHaaIbHbIE TJ1aH COOCTBEHHOM JIEATEILHOCTH MPU PEIICHUH 3a7a4
aHanu3a u 3a/1a4d ¢ IpUMEHEHHEM | (PU3UYECKOro CopepKaHusl, MPOBEACHUU (HU3UIECKOTO
MOJICTTPOBAHUS, €CTECTBCHHOHAYYHBIX U |3KCIIEPUMEHTA, POBOIUTH OLIEHKY M aHATN3 MOTy4YEeHHBIX
TEOPETHYECKOTO M | OOIIENHKEHEPHBIX pEe3yIBTATOB. OCHOBHBIMU (DH3NUECKUMHU MOHITHIMHU U
OKCIIEPUMEHTATBHO |3HAHUHN, METO/IOB 3aKOHAMHU, METOJJaMH H IIPUEMAMH IIPOBEICHUS
I'0 UCCJIEIOBAHUA B | MATEMAaTHYECKOTO (hU3UIECKOTO UCCIICIOBAHMS, pelIeHUs (PU3NIECKUX
npoecCHOHANTLHOM | aHan3a U 3a/1a4, MHKEHEPHBIX 33]1a4 €CTECTBEHHOHAYYHOTO
eATEIIbHOCTH MOJICIIUPOBAHUS coJiep KaHusl, 10 TUNIAHUPOBAHUIO, TPOBEACHUIO U
OIIK-1-B-3 Bnaneer 0000IIEHUIO Pe3yIbTaTOB (PU3NUECKOTO IKCIIEPUMEHTA
HaBBIKAMH Baajaers:
TEOPETUIECKOTO U OCHOBHBIMH (DHM3UYECKUMHU MOHATHSAMH U 3aKOHAMH,
AKCTIEPUMEHTAIBHOTO METOJaMH M TIpUeMaMH MPOBeIeHUs (PU3NIECKOTO
UCCIIETIOBAHMS OOBEKTOB | MCCIEAOBAHUS, PEeIICHUST (PU3NUIECKUX 3a/1a4,
npo¢eCcCuoOHATBHON WH)XEHEPHBIX 33/1a4 €CTECTBEHHOHAYYHOTO COCPIKaHUS,
EATELHOCTH 0 TUIAHUPOBAHUIO, TIPOBEACHHUIO 1 00O0IICHHUIO
pe3yabTaToOB (PU3MYECKOTO YKCIIEPUMEHTA.




4 CTpyKTypa H coiepKaHMe TN CHUTITIHHBI

4.1 CTpyKkTypa A¥CHMIIIMHBI

OO6mmast TpyJ0€MKOCTh JUCITUIUIMHBI COCTABISIET 9 3aueTHRIX enuHuIl (324 akaleMUUECKUX Jaca).

TpynoeMkocTs,
Bun paGotsr aKaJeMHYeCKHX 4acoB
1 cemecTtp | 2 ceMecTp | 3 ceMecTp | BCEro
O01as Tpya10EMKOCTh 72 108 144 324
KonrakTHas padora: 14,25 14,25 15,25 43,75
Jlexuuu (JI) 6 6 6 18
[Tpaktuueckue 3anstus (I113) 4 4 4 12
JlaGopatopusbie padotsl (JIP) 4 4 4 12
KoncynbTanuu 1 1
[IpomexxyTouHas aTTecTanus (3a4eT, IK3aMeH) 0,25 0,25 0,25 0,75
CamocrosiTesibHas padoTa: 57,75 93,75 128,75 280,25
- camonodeomogka (npopabomxa u noemopemue 12 12 12 36
JIEKYUOHHO20 MaAmepuand u Mmamepuana y4eOHuKos u
YuebOHbIX nocooull;
- 10020MOBKA K 1AO0PAMOPHLIM 3AHAMUSIM, 6 8 8 22
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 6 8 8 22
- camocmosimenvHoe uzyyeHue pazoenos; 30 60 90 180
- 10020MOBKA K PYOEIHCHOMY KOHMPOTIO U M.1. ) 3,75 5,75 10,75 20,25
Buj MTOroBOro KOHTpOJIA (3a4eT, IK3aMeH, 3auer 3a4eT | IK3aMeH
au¢depeHIIPOBAHHBIN 3a4eT)
Paznensl auciuminnel, u3yyaemsie B 1 cemectpe
KosnuecTBo yacoB
Ne Haumenosanue pa3zaenon ayAuTopHas BHEay/I.
pazgena BCETO abora
T 113 | JIp pabota
1 KunemaTnka MaTepuagbHOM TOYKH 24 2 2 20
JlnHaMuKa MaTepUAIbLHON TOYKHU 26 2 2 2 20
3 BpamarenbHoe ABUKEHUE TBEPIOTO Tela 22 2 2 18
Hroro: 72 6 4 4 58
Pa3znenbl AuCHIUIUIMHBL, U3y4aeMbIe B 2 ceMecTpe
KonunyecTBo yacos
Ne HaumenoBanue pa3zaenon ayAuTopHas BHEay/I.
pazzgena BCETO abora
T 113 | JIp pabota
4 MomnexynsipHas pu3nuka ¥ TepMOAMHAMUKA 36 2 2 2 30
5 DneKTpocTaTUKa 34 2 2 30
6 [TocTosiHHBIN TOK 38 2 2 34
HWroro: 108 6 4 4 94

Paznensl nUCIUIIIMHGL, U3y4aeMble B 3 ceMecTpe




KonnuecTBo yacos
Ne HaumeHnoBanue pa3aenon ay/TOpHaA BHEay/I.
pasnena BCEro abora 6

7|3 | | PP

7 MaruneTusm 78 4 2 2 70

8 Konebanus u BOIHEI 66 2 2 2 60

Hroro: 144 6 4 4 130

Bcero: 324 18 | 12 | 12 282

4.2 Conepskanue pa3aesioB JUCIHHIIMHBI

Ne 1. KunemaTnka MaTepuaJbHON TOYKH

duznyeckue MOJEIN: MaTepuajbHas TOUYKa, CHCTEMa MaTepHUaJbHBIX TOUYEK, aOCOJIOTHO TBEpIOE
teno. CucreMmel orcuéra. [lepemenienne u myth. TpaekTopus aemxeHus. CKOpOCTh U YCKOPEHUE MaTepHUalb-
HOM TOYKHM KakK IPOU3BOJHBIE PaJNyC-BEKTOpa MO BpeMeHU. CKOPOCTh U YCKOPEHHUE MPU KPUBOJIUHEHHOM
nBr>keHnd. HopMalibHOE M TaHreHIMaabHOE (KacaTeabHOE) YCKOpeHHe. JIBUKeHne MaTepraibHON TOYKH 110
OKPY’KHOCTH. YTJIOBBIE BEJIMUYMHBI U UX HAIlpaBJICHUE.

[IpeoOpazoBanms ['amunes. [locTtynarsl crienuaabHON TEOPUH OTHOCHUTENBLHOCTH. [IpeobpazoBanus
Jlopenua. I[Tonsitue oqHOBpeMEHHOCTH. OTHOCUTENIBHOCTD JUTMH Y MMPOMEKYTKOB BPEMEHU. 3aKOH CIIOKEHUS
ckopocTeil. IHTepBan Mexay COOBITUAMU U €r0 UHBAPHUAHTHOCTH M0 OTHOLIEHHUIO K BHIOOPY MHEPLHAIBLHOM
CUCTEMBI OTCUYETA KaK MPOSIBIIEHUE B3aUMOCBSA3U IPOCTPAHCTBA U BPEMEHH.

Ne 2. /luHaMuKa MaTepruaIbHON TOYKHU

Nuepumnansubie cucteMbl oTcuéra. [lepBoiit 3akoH HeroTona. Cuita kak mpurHa K3MEHEHHU S CKOPOCTH
newkeHus U Gopmel Tena. Maepuus. Macca. Bropoii 3akon HeloToHa Kak ypaBHEeHHE ABMKeHUS. IMmybC.
Cuna xak mpou3BoIHas UMITyJbca. TpeTuii 3akoH HeroTOHA. YTIpyrue cuiibl, CUJTbI TATOTEHUS, CHIIBI TPEHUS.
Bremnune v BHyTpeHHNE CUIIbl. 3aAMKHYTBIE CUCTEMBL. 3aKOH COXPaHEHUsI UMITYJIbCa.

PaboTa mocTossHHOM W TIepeMEHHOM CHIIBl. DHEPTrUsl KaKk YHUBEpCAIbHAs Mepa pa3IMIHbIX (OPM JIBH-
KEHUS U B3auMojieiicTBUs. KuHeTndyeckas sHeprus MEXaHUIEeCKON CUCTEMBI U €€ CBs3h C paboTO# Cuil, Mpu-
noxkeHHBIX K cucteMe. [lone kak popma mMaTepuu, OCYIIECTBISIONIAs CUIOBOE B3aUMOJICHCTBUE MEXIY ya-
cTulaMu BemiecTBa. KoHcepBaTUBHBIE U HEKOHCEPBATUBHBIE CUIIbL. [l0TeHIIManbHas SHEPrUusl MaTepUaIbHON
TOYKHU. 3aKOH COXPaHEHUSI MEXaHMYECKOW SHepTruu. AOCOIIOTHO YIIPYTHIA U HEYTIPYTHUH yaaphl.

PensgTuBHCTCKOE BBIpOXKEHUE 111 KHHETUYECKOW SHEPTUU. B3aMOCBSI3b MacChl U SHEPTUU. JHEPIUs
cBs3U cucTeMbl. COOTHOIIEHHE MEXKY MOTHOM 3HEpruei U UMIYJIbCOM YacTUIbI. [ paHULIbI TPUMEHUMOCTH
KJIAaCCUYECKOM (HbIOTOHOBCKOM) MEXaHUKH.

Ne 3. BpamartenbHoe IBH:KeHHE TBepI0ro TeJja

DneMeHTbl KHHEMATHKH BpallaTebHOTO ABM)KEHUS a0COIOTHO TBEPIOTO Tea. YTIoBask CKOPOCTh U
YIJIOBOE YCKOPEHHUE, UX CBSI3b C JUMHEWHBIMU CKOPOCTSMHM M YCKOPEHHUSIMU TOYEK BpallaroUIerocs Tela.
MOMEHT CHJIBI I MOMEHT HMITYJIbCa MEXaHUYECKOW CUCTEMBbl. MOMEHT MHEpPUUU Tejla OTHOCUTEIBHO OCH
BpauieHusi. MOMEHT UMITyJIbca Tella OTHOCUTENIbHO HEMOABMXKHOM ocu BpamieHus. OCHOBHOE ypaBHEHHUE
JUHAMUKH BPAIIATEIbHOTO JBUKEHUS TBEPAOrO Tejda OTHOCUTEIBHO HENMOABMKHOM ocu. KuHetnueckas
SHEprus Bpamaronierocs rena. Pabora npu BpamarensHOM IBHKESHUH.

Ne 4, MoJiekyasipHasi pu3MKa U TEPMOJIMHAMHUKA

TepMoanHaMUUECKUE MapaMETPhl COCTOSIHUSI CUCTEMbl. PABHOBECHBIE COCTOSIHUSI CUCTEMBI U TIPO-
ueccol. neanbHblit ra3. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHUYECKOW TEOPUH UACAIbHOTO ra3a Jyist
nasneHus. MoJIeKyIIpHO-KMHETHYECKUI CMBICT TeMnepaTypbl. Uncio creneHeit cBo0oabl MOJIEKyJl. 3aKOH
PaBHOMEPHOTO PACIPECIICHUS SHEPTUH 10 CTEMEHAM CBOOO b MOJIeKy1. CpenHss KHHeTUYeCcKast SHEPTHsL.
["a30BbIe 3aKOHBI KaK CIIEICTBUE MOJIEKYJISIPHO-KMHETHUYECKOU TEOPHUH.

Pacnpenenenne Makcpeita. Pactipenenenue yacTui mo abCcoOTHRIM 3HAYEHUSIM cKopocTH. Mie-
QJIBHBIN Ta3 B MoJie TAroTeHus. bapomerpuyeckas popmyna. 3akoH bonbiiMana uist pacpeieNieHus YacTUIl
BO BHEIIIHEM MTOTEHI[MAJIBLHOM MOJIE.

BryTpenHsist sHeprus uaeansHoro raza. Pabora rasa npu ero pacmupeHu. KoandecTBo TemaoTh.



Temnoémkocts. [lepBoe Havano TepmoauHaMuku. [Ipumenenne nepBoro Hadyana TEpMOJIUHAMUKY K U30IIPO-
1eccaM M aguabaTHOMY MPOIecCy UAeaTbHOrO Ta3a. 3aBUCUMOCTh TEIUIOEMKOCTH MJICAJIbHOTO Ta3a OT BUA
Iporecca U3MEHEHHUsS €r0 COCTOSHHUSL.

Bropoe nauano TepmoauHaMuku. OOpaTuMblie 1 HEOOpPAaTUMBIE POLIECCHI, KPYTOBBIE M HEKPYTOBBIE
npoueccel. [ukn Kapuo. KITJ[ uneansHoi TermnmoBoii mammubl. HezaBucumocts KI1J] o6patumoro mukina
Kapno ot npupoas! pabouero tena. Makcumanbhbiiit KITJ] TernnoBoii Mmammnbl. Paznuunbie GopMyIHpOBKH
BTOPOT'0 Hayaja TEPMOJMHAMUKU. DHTPOIUSL.

CpenHee 4yiCIIO CTOJIKHOBEHUH M CpEeIHSS [UTMHA CBOOOIHOTO Mpodera MojeKy. SBIeHus nepeHoca
B TEPMOJMHAMUYECKH HEPAaBHOBECHBIX cucTeMax. TernonpoBogHocTs. Auddy3us B razax u B TBEPABIX Te-
nax. BA3KocTh ra30B M )KUIKOCTEH.

Peanbubie ra3pl. OTCTyIUIEHHE OT 3aKOHOB MJIE€aNbHBIX Ta3oB. YpaBHeHue Ban-nep-Baanbca.
CpaBaenune m3otrepM Ban-gep-Baanbca ¢ sxcnepumenTanbHbIMU. Kputnueckas touka. MeracTaOuibHbBIE
coctosiHusi. @a3oBbIe nepexo/ipl. BHyTpeHHsIs1 sHEeprus peanbHOro raza. OcoO0eHHOCTH KUKOTO U TBEPAOTO
coCTOsIHMA BenlecTBa. Kpucramimueckas pemerka.

Ne 5. DekTpocraTuka

B3aumoneiicteue 3apsgoB. 3akoH Kynona. [lpuniun cynepno3unuiu. DJEKTPOCTATUYECKOE MOJIE.
Hanpsik€HHOCTB 3J1EKTPOCTaTUYECKOr0 MoJsl. Pacuér 351eKTpOCTaTUYECKHUX MOJIEH METOJOM CYNEpPHO3ULINN.
ITone gunosa. I1oTok BekTOpa HAIPSKEHHOCTU IEKTpUUECKOro nois. Teopema I'aycca miis snekrpocraru-
YeCKOTro I0JIsl B BaKyyMe U €€ mpuMeHeHue K pacuéry noneid. Pabora cun snektpocratudeckoro nodis. Ilo-
TEHLMAJIBHBIA XapaKTEp AIEKTPOCTATHUUECKOro nois. Llupkyisanus Bexkropa Hanpsk€HHocTU. IloreHmmann.
CBs13p MEXly HANPSKEHHOCTHIO U IOTEHIIUAJIOM.

DneKTpUUYecKoe IoJie B BellecTBe. [uaiekTpudeckas BOCIPUUMUYUBOCTD BelecTBa. Hanpsnok€HHOCTD
110JI B AMAJIEKTpUKE. OTHOCUTEIbHAS TUAIEKTpUUECKasi IPOHUIIAEMOCTb CPEIbl. DIEKTPUUECKOE CMEILLIEHUE.
Teopema ["aycca ais 371€KTPOCTaTUYECKOTO MOJISI B JUIIEKTPUKAX.

IIpoBonHMKY B 31€KTpOCTaTUYECKOM IoJ1€e. [Ione BHyTpH IPOBOJHMKA U Y €ro MOBEepXHOCTU. Pacmipe-
JIeJIEHUE 3apsi/ia B IPOBOJHUKE. DINEKTPOEMKOCTh yEIMHEHHOTO TpoBoAHNKA. KoHIeHCcaTopbl. DHeprus 3apsi-
KEHHBIX IPOBOJIHUKOB, YEINHEHHOTO POBOJHUKA, KOHAEHCATOPA U CUCTEMbI IIPOBOJHUKOB. DHEPIHs JIEK-
TpocTaTudeckoro noiysa. O6bEMHas IIIOTHOCTD SHEPTHH.

Ne 6. [TocTOsIHHBIH TOK

ITOCTOSIHHBIN JJIEKTPUYECKUN TOK, €r0 XapaKTEPUCTUKU. Y CJIOBHUS CYLIECTBOBAHMS IIOCTOSHHOIO
ANEKTPUYECKOTO TOKA. Pa3HOCTh MOTEHIMANOB, 3IEKTPOABMXKYIIAs cuila, HanpsbkeHne. CTOPOHHME CHUIIBI B
aNeKTpoABIKYIIEeH nenu. Microunnku Toka. O000mEHHBIHM 3akoH OMa B uHTErpanbHoi dpopme. 3akoH Oma B
muddepennmansaon popme. 3akoH Jxoyns — Jlenna B uaTerpansHoit u quddepennmnansaoi Gopme. Bub
COEMHEHUsS TNPOBOAHUKOB. Pa3zperBnéHHble anekTpuueckue nenu. IlpaBuma Kupxroga. Knaccuueckas
ANEKTPOHHAS TEOPUSI ATEKTPOIPOBOTHOCTH METAIIOB U €€ ONBITHbIE 000CHOBAHUS.

Ne 7. Maraerusm

NHayKuys MarHUTHOTO OISl IBMKYIIErocs 3apsna. MarHuTHOE moJie 3JieMeHTa Toka. 3akoH buo-
Cagapa-Jlannaca u ero npUMEHEHHUE K pacy€Ty MarHUTHOTO MOJisl. MarHUTHOE T0JI€ NMPAMOJUHEHHOTO TTPO-
BOJIHMKA C TOKOM. MarHUTHOE T0JI€ KOJIbLIEBOTO TOKAa. MarHUTHBIN MOMEHT KOHTYypa ¢ TOKOM. L{upkynsus
BEKTOpPa MarHUTHOM MHAYKIMH (3aKOH MOJIHOI'O TOKA) JJII MArHUTHOTO TOJISL B BAKYYME M €0 IPUMEHEHHE K
pac4€Ty MarHMTHOTO IOJISL COJIEHOU1a U TOPOUA.

CunoBoe JelcTBUE MarHUTHOTO MoJisl. 3aKkoH AMriiepa. BzauMoelicTBrue napauieIbHbIX POBOTHUKOB
¢ TokoM. Onpenenenre eauHuULbl cliibl Toka B cucreme CHU. KoHTyp ¢ TOKOM B OAHOPOJHOM MarHUTHOM
roJjie. DHEPrus B3aUMOJICHCTBUSA KOHTYpa ¢ TOKOM B MarHUTHOM 1osie. Cuia Jlopenua. /[BrmxeHue 3apsKeH-
HBIX YaCTHUI[ B MArHUTHOM IIOJIE.

[ToTok BekTOpa MarHUTHOM MHAYKIMU. Teopema ["aycca st MarHuTHOTO 1oJsi. PaboTa mepemenieHus
IIPOBOJIHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIIOJI€.

MarnauTHoe nose B BemecTBe. Marnetuku. XapakTepuCTUKA MarHUTHOTO MOJs B BenlecTse. Hamar-
HUYEHHOCTb. MaruuTHas BOCIPUMMYUBOCTh. HanpsskEHHOCTh MarHUTHOIO IOJIs B BeLeCTBE. MarHuTHas
MPOHHUIIAEMOCTh cpebl. OpOUTaIbHBIN MArHUTHBIA U MEXaHUYECKUN MOMEHTHI AJIEKTpoHa B aToMe. CriuHoO-
BbI€ MAarHUTHBIE MOMEHTHL. ATOM B MarHUTHOM T10Jie. DJIEMEHTapHas TEOpusl [ua- u napamarietruzma. dep-
pomarHeTuku. KpuBasg HamarununBanus. MarautHelil ructepesuc. Touka Kropu. Jlomensl. CinHOBast npu-
pona peppomarHeTuszma.



SIBlieHUE AIEKTPOMATHUTHON MHIYKIMHU. 3aKoH JIeHa. 3aKkoH 3J€KTPOMArHUTHOW MHIYKIIMU U €ro
BBIBOJ] U3 3aKOHA coxpaHeHusi 3Hepruu. Bo3zuuknoenue DJIC MHAYKIIMU B MPOBOJHMKE, IBHXKYILIEMCS B
MarHMTHOM TI0JI€ U B paMKe, paBHOMEPHO BpAIIAIOLICIiCs B OHOPOIHOM MarHUTHOM Tojie. CaMOUHTYKITHS.
NHAyKTUBHOCTh KOHTYpa. 3aKOH M3MEHEHUS TOKAa IPU 3aMbIKAHUU U PAa3MbIKaHUM 3JIEKTPUYECKOM LEIH.
B3aumuas wHayknus. B3auMHas WHIYKTUBHOCTb. OJHEpPrus MarHuTHoro moss. CucrteMa ypaBHEHUM
Makcgeiia.

Ne 8. Kosie6anus 1 BOJIHBI

lapmonmnueckue konebanus U UX XapakTepucTuku. CKOPOCTh U YCKOPEHUE TAPMOHHYECKUX Kojeba-
HHU1. MeTo1 BEKTOPHBIX AUArpaMM.

CBoOoanbIe KoIeOaHusl. MeXaHMUECKHUI 1 AJIEKTPUIECKU KOIeOaTeIbHBIN KOHTYPbI. AHAJIOTHSI TTPO-
1[ECCOB CBOOOHBIX JIEKTPUUECKUX U MEXaHWYECKUX KoyieOaHUil. AHAIOTHS MEXIY dJIEKTPUYECKUMH U Me-
XaHW4YeCKUMH BenmmunHaMu. Jluddepennmnanbaoe ypaBHeHHE CBOOOIHBIX KOJICOAHMIA.

3aryxaromue KojaebaHus. Y paBHEHHE CBOOOIHBIX 3aTyXalomux Koinebanuid. JloOpoTHOCTS.

Breinyxaennsie konebanus. [lenu nepemenHoro toka. Pesuctop B nenu nepeMeHHoro Toka. Konaen-
caTop B Lienu nepeMeHHoro Ttoka. Karymka B nenu nepemenHoro toka. I[locnenosarenbHbiii RLC-koHTYD.
Bektopnas nuarpamma juist nocnenoBarenbHoi RLC-nienu. 3akon OMa a1l enu nepemMeHHoro Toka. Peso-
HaHC. Pe3oHaHC TOKOB ¥ HanpsbkeHui. Pe3oHaHcHbIe KpUBBIE 1711 KOHTYPOB C Pa3IMUHbIMU 3HAYEHUSIMU J100-
potHOCTH Q.

Bonuber 1 ux xapakrepuctuku. ['paduk BoiaHBL CKOPOCTh BOJHBI. YPaBHEHHE IUIOCKOW BOJHBI.
BonHOBO# (pOHT U BOJTHOBAs TOBEPXHOCTb.

4.3 JladopaTopHbie padoThl

Ne Ne Kon-Bo
HaumenoBanne 1abopatopHbIX paboT
JIP | pa3neina 4acoB
1 2 [IpoBepka 3aKOHOB JIBMKEHUs HAa MamnHe ATByaa. OnpeneneHue CKopocTr 2
moJsiéTa myau 0aUIMCTUISCKIM MasSTHUKOM
2 3 OnpeneneHre MOMEHTAa MHEPIIMM MaXOBOI'0 KOJIECA U CUJIbI TPEHUS B OMOpax 2
3 4 OrnpeneneHre OTHOMIECHUH YIENbHBIX TEIIOEMKOCTEH ra3za METOJ0M 2
aanabaTHIeCKOro pacuIupeHus
4 6 N3mepeHne 3JIeKTpUYECKUX COIIPOTUBICHUH MOCTUKOM YUTCTOHA 2
5 7 Kommbrorepnas pabota. M3ydeHue sBIeHUS 3EKTPOMAarHUTHON WHIYKITUN 2
OnpenenieHre rOpU30HTAIILHON COCTABIISIIOLIEH MAarHUTHOTO MOJIsl 3eMIIH
6 8 N3ydenne coOCTBEHHBIX KOJICOAHUH MPY>KUHHOTO MasiTHUKA 2
Pe3onaHc HanpsoKeHUs
Hroro: 12
4.4 llpakTHyecKue 3aHATHS (CEMUHAPBI)
Ne Ne Kon-Bo
Tema
3aHATHS | pa3ziena 4acoB
1 1 KuHematuka MaTepuagbHOW TOUKH 2
2 2 Jlunamyka mMaTepuaibHON ToukH. 3akoHbl HetoTona. mmynbc. Pabora 2
U DHEprusi. 3aKOHbI COXPAHEHNUS B MEXAHUKE
3 4 3aKkoHbI UIeasIbHOTO Tra3a. [lepBoe HayaJl0 TEPMOJMHAMUKHI 2
4 5 DnekTpocTtaTuka. HanpsskeHHOCTh M moTeHuuan 3. [oss. 2
Kongencaropbl. DJ1eKTPOEMKOCTh
5 7 MaruuTHOe noJie B Bakyyme. 3akoH bro-Caapa-Jlamnaca. Cuna 2
Awmrnepa. Cuia JlopeHnia. MarHuTHBIN IOTOK. SIBiieHME
ANEKTPOMArHUTHOM MHIYKIIMH
6 8 KunemaTnka rapMOHUYECKUX KoJeOaHMi 2
Hroro: 12




4.5 CamocTosiTe/IbHOE H3YyYeHHE Pa31ea10B JUCHHUILIHHBI

No HanmeHnoBanue pa3zienoB U TeM s Kon-Bo
paszena CaMOCTOSITEJIbBHOTO U3y4YEHHUSI 4acoB
1 Kunemarnka MarepragbHON TOUKH 10
2 JlnHaMuKa MaTepUaIbHON TOUYKHU 20
4 MounekynspHas pu3nka u TepMOAMHAMUKA 20
5 DneKTpocTaTHKa 20
6 ITocTostHHBIN TOK 20
7 Maruerusm 50
8 Konebanus u BoJIHBI 40
Hroro 180

5 YueOHO-MeTOAHYECKOE 00ecIedeHre NUCIUIIITHHDI
5.1 OcHoBHas IUTEpaTYypa

1. ®uszuka: Paznensl «Mexanuka. MonekymnspHas ¢usuka. TepMoanHaMuKa» (OpraHu3aius ca-
MOCTOSITEIBHON pabOThI CTYJEHTOB) : yueOHO-MeToau4deckoe mocooue / coct. O.A. [lenucosa ; Munu-
crepctBo oOpazoBanus U Hayku PO, ®I'BOY BIIO «Y pumckuii rocyaapcTBeHHBI YHUBEPCUTET HKOHO-
MUKH U cepBuca», Kadenpa «duzuka». — Yda : Y puMckuii rocy1apCTBEHHBIN YHUBEPCUTET SKOHOMUKH
u ceppuca, 2014. - Y. 1. - 132 c¢c. - Pexum gocryma: 10 MOANHUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=272458

2. Anemkesud, B.A. DnekTpomarnetusm : yueOHuk / B.A. AnemkeBud. — Mocksa : ®u3maTiur,
2014. - 404 C. : WJL. - Pexum JOCTyma: o MOJIMCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=275299

3. CasenneB, . B. Kypc oOmeli ¢pusuku [Teker] : yueOHOe mocobue Uit CTyIEHTOB BY30B I10
TeXHW4YeckuM HampasieHusM: [B 5 1.] / U. B. CasenbeB . - T. 1. Mexanuka. - Cankt-IletepOypr : Jlans,
2011. - 336 c. : ui. - ([Yuebnuku s By3oB. CrienuanbHast muteparypal). - [lpeam. ykas. : c. 334-336. -
ISBN 978-5-8114-1207-5.

4. ®dusuka : YueOHoe nmocodue / A. B. Unbromonok, I1. B. Acraxos, U. A. 'onuapenko. - M. :
HUIl UH®PA-M; Mn.: Hos. 3nanme, 2013. - 600 c.: un.; 60x90 1/16. - (Briciiee oOpa3oBaHue).
(nepermter) ISBN 978-5-16-006556-4. - Pexum JOCTYyTIA:
http://znanium.com/catalog.php?bookinfo=397226

5.2 JlonosiHATEIbHAS JINTEPATYpPa

1. Bomawskenmreiin, B. C. CoopHuUK 3aa4 1o oomemy Kypey pusuku: st CTyIeHTOB TEXHUYECKHX BY30B
/ B. C. Bonbkenmrelis, usa-e aom.u nepepad.. - CI16 : "CnenuansHas auteparypa’, 1997. - 328c.

2. Yeptos, A. I'. 3agaunuk no ¢usuke: Yued.nmocodbue mis ctyneHtoB BTy3oB / A.I'. UepTos, 6-¢ u3m.,
nepepab.u goi.. - M. : Uarerpan-Ilpecc, 1997. - 544c. : ui.

3. Txauesa, U. A. ®uzuka [DnexkTpoHHbIH pecypc] : mabopaTopHslil mpakTukyM / M. A. Tkauesa. - Dniek-
TpoH. TekcToBbIe AaH. (1 daiin: 3,83 MO). - Opck , 2014. -Adobe Acrobat Reader. — Pexxum goctyma:
http://library.og-ti.ru/global/metod/metod2016_05 06.pdf




5.3 llepuoguveckne U3TaHusA

1. Hayuno-meTomuueckuii ;xypHan «DPuzuka B mkone», ISSN 0130-5522
NzBectus PAH (cepus pusnueckast), Hayunbiid xypHai, ISSN 0367-6765

5.4 UnTepHeT-pecypchl

5.4.1. CoBpemenHble TpodeccHOHATbHbIE 0a3bl JAHHBIX U HHGpOPMANIMOHHBIE CIPABOYHbBIE
CHCTEMBI:

1. bubnuoreka I'ymep - https://www.gumer.info/ JlocTyn cBOOOIHBII.

2. Hayunas 6mbnmoteka - http://niv.ru/ Jloctyn cBOOOTHBII

3. eLIBRARY.RU - www.elibrary.ru Jloctyn cBo6oansIii. Heo6xonnma nHAMBH Iy adbHAas perUCTpa-
LM B JJOKAJIBHOM CETH By3a.

4. Undopmanuonnasi cucremMa «EauHoe OKHO JocTtyna K o0pa3oBaTe/IbHbIM pecypcam» —
http://window.edu.ru/ Jloctymn cBOOOIHBII

5. Infolio - YHuBepcurterckas 3jieKTpoHHAas OuOanMoTeKa — http://www.infoliolib.info/

5.4.2. Tematuueckue mpodeccHoHAIbLHbIE 0a3bl JaHHBIX M HHGOPMAIMOHHbIE CIPABOYHbIE
CHCTEMBI:

1. Uztest.ru. Bupryanbnblii kaOuHeT yuurtens — http://uztest.ru/

®denepanbHbId HHCTUTYT MEAArOruyecKux u3MepeHun - http://fipi.ru/

EqWorld. Yuebnas ¢puszuko-maTremaTudeckas oubnmoreka - http://eqworld.ipmnet.ru/ru/library.htm

Kypnansnsiii nopran @TU um. Moddde - https://journals.ioffe.ru/

A

Cu3ud — http://www.kosmofizika.ru/

5.4.3. DaekTpoHHbIe OUOIMOTEYHbIE CHCTEMBI

1. 9BC «YHuBepcurerckasi 0udaM0TEKA OHIalTH» — http://www.biblioclub.ru/ [Tocne peructpamuu
JOCTYI BO3MOXEH U3 J11000i Touku cetu MHTepHeT.

2. OBC «Jlanp» — http://e.lanbook.com/ [Tocse peructpamuu 10CTy BO3MOXKEH U3 JIIOOOH TOUKH CETH
HNuTtepHer.

3. OBC «PykonT» - http://rucont.ru/ ITocne peructparuu 10CTyn BO3MOXKEH U3 J1I000# Touku ceTu VH-
TEpHET.

4. 3BC Znanium.com - http://znanium.com/ ITocne perucrpanuu 10CTyIl BO3MOXKEH U3 000 TOUKH
cetu MuTepHer.

5. ObC uznmarennctBa «HOpaitT» - https://biblio-online.ru/ ITocne perucrpauuu 10CTyn BO3MOXEH U3
mo60# Touku cetu HTEpHeT.

6. ObC «KoncynpTanT cTyaenTa» - http://www.studentlibrary.ru/ ITocie peructpamnuu 10CTym BO3MO-
kKeH u3 1000 Touku cetu HTEpHET.

5.4.4. lononnnteabHbie NHTEpHET-pecypcebl

1. www.ufn.ru — caliT )xypHana «Ycrnexu (GU3nIecKux HayK»
2. http://www.scietific.ru/journal/news.html - anekTpoHHbIN Hay4HbIN KypHaI «HoBOCTH HayKn»
3. http://dic.academic.ru/misc/enc3p.nsf/ListW - 310 boapoi DHIUKIONEINYECKUA CIIOBAPh




5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HHpOPMAUMOHHBbIE

CIIpaBO4YHbIC CUCTEMbI

Tun nporpammHoro obecrnede-
HHS

HaumenoBanue

CxeMa JTUIEH3UPOBAHMS, PEKUM JOCTYyIIa

OnepanmonHasi cuctema

Microsoft Windows

ITonnucka Open Value Subscription — Educa-
tion Solutions (OVS-ES) o norosopy:

Qe naxer Microsoft Office Ne 3J1/19 ot 10.06.2019 r.;
Notepad ﬂBJ’IHeTCH. KOMHOHGI.ITOM OIICPAllTMOHHOM CH-
TeKCTOBEIH DEIAKTO creMbl Microsoft Windows
e b Coboanoe I10,
Notepad++

https://notepad-plus-plus.org/

WNurepuer-Opaysep

Internet Explorer

SIBIsieTCS KOMIIOHEHTOM OIEPAallMOHHON CH-
crembl Microsoft Windows

Opera

becnnarnoe 110,
http://www.opera.com/ru/terms

Mozilla Firefox

Csooomauoe I10, https://www.mozilla.org/en-
US/foundation/licensing/

Bbecnmatroe 110,

Google Chrome http://www.google.com/intl/ru/policies/terms/
Stuexe. Bpaysep becnmatroe I10,
https://yandex.ru/legal/browser agreement/
Windows Media SBnsieTcss KOMIIOHEHTOM OTIEPAIIMOHHOM CH-
N Player crembl Microsoft Windows
MynbTUMEAUITHBIN TIIeEP : ‘ Becrmatioe 110
QuickTime Player ’

https://www.apple.com/legal/sla/

Kommekc nporpamm 1ijist co3ia-
HUS TECTOB, OpraHnu3alii OH-
JIaliH TECTUPOBAHUS U TIPEI0-
CTaBJICHHS JOCTYTIA K y4eOHBIM
MaTepuagam

SunRav WEB Class

Jlunensuonnsiit ceprudukar ot 12.02.2014 r.,
CETEBOM JI0CTyN Uepe3 BeO-Opay3ep K Kopro-
paTuBHOMY nopTaity http://sunrav.og-ti.ru/

[TakeT mporpamm s mpoBeze-
HUS TECTUPOBAHMS

ADTester

becmnarnoe 110,
http://www.adtester.org/help/info/license/

[IpocMoTp u neuats ¢aitnos B
dbopmare PDF

Adobe Reader

becnnarnoe 110,
http://www.adobe.com/ru/legal/terms.html

BekropHublii rpadgudeckuii pe-
TAKTOpP, PEIaKTOp AWMArPaMM U

Microsoft Visio

Cepruduxat Microsoft Open License
Ne 46284547 ot 18.12.2009 r., akageMuyeckas

Standard 2007
OJIOK-CXEM JIUIICH3Ms Ha pabovee MeCTO
[TakeT npuUKIaAHBIX TPOrPaMM OOpazoBatenbHas TUIEH3US IO TOCYAapCTBEH-
JUUISL peUIeHuUs 3a/1a4 TEXHUYe- MATLAB Homy KoHTpakTy Ne 20/10 ot 29.06.2010 r.,
CKMX BBIYMCIICHUI CETEBOM KOHKYPEHTHBIN TOCTYII
OObpazoBarenbHast TUIEH3US M0 TOCYAapCTBEH-
. Mathcad HoMmy KoHTpakTy Ne 20/11 ot 07.06.2011 r.,
Cucrema KOMIBIOTEPHOH aJl- N N
CETEBOM KOHKYPEHTHBIN TOCTYII
re0pbl -
. Cso0Oozauoe 10, http://maxima.source-
Maxima
forge.net/ru/
[Taker npukIagHBIX MATEMATH-
b Al ) Cso6omauoe I10,
YECKUX IPOrpaMM JIJIsd HHXKe- Scilab

HEPHBIX U HAYYHBIX Pacy€TOB

http://www.scilab.org/scilab/license

6 MaTepI/laﬂbHO-TeXHl/l‘leCKoe odecnevyeHne AUCIUIIAHBI
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HaumMeHoBaHHe NOMeNIEHUS

MartepuajabHoe-TeXHHUECKOE ofecneyeHne

YueOHbIC ayAUTOPUU:

- TSl TIPOBEICHUS 3aHITHIA
JIEKIMOHHOTO THIIA,
ceMuHapckoro tumna (2-206, 2-
211, 2-307);

YueOHas mebelb, T0CKa, MyJIBTUMEANIHHOE 000pYy10BaHHE
(IpoeKTop, IKpaH, HOYTOYK C BBIXOJIOM B ceTh «IHTepHET»)

- 17151 TPYIIIIOBBIX U
WHIUBUTY ATBHBIX
KoHcynbTanmi (2-204, 2-207, 2-
208);

YyeOHast Mebenb, T0CKa, IEPCOHABHBIE KOMITBIOTEPHI C BHIXOIOM B
JIOKaJIbHYIO CETh U ceTh «HTEepHET»

- IJId TCKYHIICTO KOHTPOJIA U
MIPOMEXKYTOYHOM aTTecTalnu (2-
219)

VYyeOHasa mebeib

VY4eOHble ayAUTOPUH TSI
IpOBEIECHUS TaO0PaTOPHBIX
pabor:

- TSl TIPOBEICHUS 3aHATHIA B
nabopatopun «ONTUKH U
ayeKTpoMaruerusma» (4-201)

YueOHast MeOeIb, CTEH B K 1a00paTOPHBIM padoTam:

- «3yuenne uHTEpHEpPEHIINN CBETA»,

- «[TpoBepka 3aKOHOB OCBEILIEHHOCTH MPHU MOMOIIU (POTOIIEMEHTA»,
- «Ormpenenenue JUIMHBI CBETOBOW BOJHBI ITPU TIOMOIIX OUTIPU3MBI
DpeHems»,

- «M3ydeHue sSBIECHUS NOSPU3ALNU CBETA»,

- «Pe3oHaHC HanpsKEHUS»,

- «Ompenenenue 371eKTPOEMKOCTH KOHIeHcaTopa MocToM CoTTH»,
- «['pamynpoBka amMrepMeTpa U BOJIbTMETPa»,

- «M3ydenne paboTHI AMEKTPOHHOIYUYEBOTO OcLmLIOrpada»,

- «[TocTpoeHne F3KBUNOTEHIINATBHBIX CUIIOBBIX JTMHHMA
HIIEKTPOCTATUYECKOTO MOJIS».

- JUTS IPOBE/ICHUS 3aHSATHIA B
naboparopun «MeXaHUKU U
MOJIEKYJISIpHOH (hu3ukmn» (4-202)

VYyeOnas mebOerb.

Crennpl k 1ab0opaTOpHBIM paboTam:

1) «M3ydenue 3aKkoHa najicHUs1 Ha MallluHEe ATByAa»;

2) «OnpeneneHre MOMEHTA HHEPLIMA MAaXOBHUKa U CUJIbI TPEHUS B
Ooropax»;

3) «OmpeneneHne OTHOIIEHUS TEIUIOEMKOCTH ra3a METOIOM aanada-
TUYECKOT'0 PacIIUpEHUs»;

4) «Onpenenenne moaynst FOHra craibHOM IPOBOJIOKH»;

5) «M3yuyeHue BpanaTenbHOTo IBUKEHUS PU OMOIIY KPECTOBU/I-
HOT'O MaXOBHUKa»;

6) «3y4yeHne coOCTBEHHBIX KOJICOaHU TTPYKUHHOTO MasTHUKA»
7) «OnpezneneHne MOMEHTa HHEPLUUH (PU3NIECKOTO MAsTHUKA»;

8) «OmnpeneneHue CKOPOCTH MyJIM C IOMOIIBIO OATTUCTHIECKOTO Ma-
SITHUKA»

Komnerotepnsriit kiace (2-207)

VYueOHas MmeOeIb, KOMIBIOTEPHI (8) ¢ BEIXOJIOM B JIOKAIBHYIO CETh U
ceTh «IHTEpHET», IepeIBIKHAS JOCKA, JTUIICH3NOHHOE
porpaMmMHOE o0ecriedeHne

Komnsrorepnsiit knacc (2-208)

YyeOHast MeOenb, epeBUKHAS IOCKA, KOMITBIOTEPHI (8) ¢
BBIXOJIOM B JIOKQJIBHYIO CETh U CeTh «IHTEpHET», TUIICH3NOHHOE
IporpaMMHOe o0ecrieueHue

Komnsrorepnsiit knacce (2-213)

YyeOHast Mebenb, epeBUKHAS TOCKA, KOMITBIOTEPHI (12) ¢ BBIXO-
JIOM B JIOKQJIGHYIO CETh M CeTh «MIHTepHET», MPOEKTOP, IKPaH, JIn-
IIEH3MOHHOE IPOrpaMMHOE 00eCIICUCHHE

ITomemenue mia
CaMOCTOSITENIHOM PabOTHI
oOyJaromuxcsi, Juist KypcoBOIro
MPOSKTUPOBAHUS (BBITIOTHEHHUS
KYpPCOBBIX pabot) (2-311)

YueOHas MmeOeb, KOMIBIOTEPHI (3) ¢ BBIXOJIOM B ceTh «HTEepHET»
U o0ecrieueHreM JIOCTYIIa B JIEKTPOHHYIO HH()OPMAIIMOHHO-
obpazoBarenbHyI0 cpeny OpcKoro ryMaHUTapHO-
TEXHOJIOTUYECKOro HHCTHTYTa (puimana) OI'Y, mporpamMmHoe
obecneyeHne
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