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1 He.]'ll/l H 3aJa44 OCBOCHHUA NUCIHUIIINHBI

Henn (menm) OCBOCHWS AWUCIUILIMHEBL TPEICTABATH (M3UIECKYIO TEOPHIO, KaK TEOPHUIO, OTPAXKAIOIIYIO
Pa3BUTHE OKPYXKAIOMIEr0 HAC MHpPA, OCHOBAHHYIO Ha CTPOTHX (M3MUCCKUX 3aKOHAX, MOJTYYCHHBIX B PE3yJbTaTe
000011eHUS HAOMIOICHUIA, TPAKTHYECKOTO OIBITA U SKCIICPUMEHTA.

3agaum:

a) chopMUPOBATH Y CTY/ICHTOB €CTECTBEHHOHAYYHOE MUPOBO33PEHIE U (DH3MUECKOE MBIIIIICHHE;
0) M3yunTh OCHOBHBIC (DM3UUYECKUE SBICHHS], OBIIA/ICTh OCHOBHBIMU (DM3MUECKAMH TTIOHATUSMHU U 3aKOHAMH,METOIaMH

(1)H3I/I‘{€CKOFO HCCIICIOBAHMA,

B) OBJIaJIeTh OCHOBHBIMH IIPHEMAMH 1 METOIaMH PEIIIeHHs] KOHKPETHBIX (PH3HYECKUX 33/1a4;
T') 03HAKOMHTHKCS C COBPEMEHHOM HayYHOU amapaTypoi, chopMUpOBATh HABBIKK MPOBEICHHS (PHBIUIECKOTO

9KCIICPUMCHTA,

I) chopMupoBaTh YMEHHS BBIIEISITH KOHKPETHOE (PU3UUECKOE CONEpIKaHMe TMPHUKIATHBIX 3a1ad MO0y IyIeMy
HAIpaBJICHUIO MPO(HeCCHOHATLHOM OATOTOBKH OakaiaBpa.

2 MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JucuuniauHa oTHOCUTCs K 0a30Boit yacTu Onoka /[ «/lucuumninnnsl (MOaymm)»

IIpepexBU3NTHI AMCUUILIUHBL: Omcymcmeyiom

[TocTpexBU3UTHI TUCHUTUTHHBL: Omcymcmeyiom

3 TpeGoBanus K pe3yJbraraM 00y4eHHUs M0 JUCHHUILIHHE

[Ipouecc n3yueHus: AMCUUILIIMHBI HAaPaBJIeH Ha (GOPMHUPOBAHUE CIEAYIOLIUX PE3YIbTaTOB 00yUeHuUs

Konx 1 HaumenoBanue
(hopMHUPYEMBIX KOMITETCHITHI

Kon n HanMeHOBaHME WHIMKATOpa
IOCTHMYKEHHUS KOMIIETCHIINHU

[Inanupyemble pe3ynbTaThl
00y4yeHHs MO JUCLMILIIHE,
XapaKTepU3YIOLIUE ITAIlbI
bopMHUpOBaHUS
KOMITETEHIIUH

OIIK-1 CnocobGeH mpuMeHsTh
€CTeCTBEHHOHAYYHbIC U
oOLIeMH)KEHEPHbIE 3HAHMUS,
METO/Ibl MAaTEMATH4YECKOTO
aHallM3a U MOJICJIMPOBAHMUS,
TEOPETUYECKOTO U
AKCIEPUMEHTAILHOTO
UCCIIEZIOBAHUS B
npodeccuoHaNIbHON
JesITeNIbHOCTU

OIIK-1-B-1 3HaeT 0CHOBBI MaTEMATHKH,
(bM3UKH, BBIYUCITUTEIILHON TEXHUKH U
IpOrpaMMHUPOBAHUS

OIIK-1-B-2 YMmeer pemiars cTaHIapTHBIC
npodeccuoHaNbHBIC 3aa49l C MPUMEHCHHEM
€CTECTBEHHOHAYYHBIX U OOIIENHKEHEPHBIX
3HAHHMM, METOJIOB MaTEMAaTHYECKOTO aHaIn3a
Y MOJICTTUPOBAHMS

OIIK-1-B-3 Binageer nHaBbIkaMu
TEOPETHUYECKOTO U AKCIIEPUMEHTATBLHOTO
UCCIIeZIOBaHUS 00BEKTOB MpodeccuoHanbHOU
JeSITeIbHOCTH

3HaTh:

OCHOBHBIE TIOHSATHUS U
3aKOHBI (DU3UKH,

ATalbl ¥ METO/Ibl PEIICHUS
(bU3HIECKUX

3a]1a4 pa3InYHbIX TUIIOB
(Ka4eCTBEHHBIX,
KOJIMYE€CTBEHHBIX U
AKCIIEPUMEHTATbHBIX )
YMeTs:

MPUMEHSTH MOJTy4eHHBIE
3HAHUS Ha

MPAKTHUKE, COCTABIATH TIJIaH
CcOOCTBEHHOM
JeSITeNbHOCTH TpU
pelIeHnH 3a1a4y
(bU3MYECKOTO CONIEpKaHUs,
MIPOBEICHUH

¢du3uueckoro
AKCTIIEPUMEHTA, TIPOBOIUTH
OIICHKY M aHAJU3
MOJTyYCHHBIX




Ko n HaumeHoBanue

(hopMUPYEMBIX KOMIIETCHIIUN

KOI[ U HAMMCHOBAHUC MHAUKATOPA
JOCTHKCHHUA KOMIICTCHIITN

[TnanupyemMble pe3yinbTaThl
00y4deHHUsI 10 TUCHUILIINHE,
XapaKTePU3YIOIINE ITaIbI
¢dbopmupoBaHUs
KOMITETECHIMI

PE3yNIBTAaTOB. OCHOBHBIMU
buznuecKkuMu

MOHITHSIMH B 3aKOHAMH,
METOJIaMU H

MIPUEMaMH TTPOBEIACHHUS
¢$uznyeckoro
WCCJICZIOBAHHUSI, PEIICHUS
duznyecKkux

3aJ1a4, MH)KEHEPHBIX 3319
€CTeCTBEHHOHAYYHOTO
CoJIep KaHus, 110
TUTAHUPOBAHMIO,
MIPOBEICHHUIO H
0000111eHUI0 PE3YIbTaTOB
¢buznyeckoro
IKCTIEPUMEHTA

Bmaners:

OCHOBHBIMHU (PU3HUECKUMH
MOHATHSIMH H

3aKOHaMH, METOJITaMH H
nprueMaMu

MpOBENCHUS PUZHIECKOTO
UCCJIEZIOBAHNUS,

penieHust GU3nIeCKux
3aJa4, HH)KEHEPHBIX
3aja4y
€CTEeCTBEHHOHAYYHOTO
coJiep>KaHus,

0 IJIAHUPOBAHMUIO,
MIPOBEICHUIO M 0000IIIEHUTO
pE3yNbTaToOB (PU3NIECKOTO
HKCIIEPUMEHTA.

4 CTpyKTypa M cofepKaHMe N CHUIITHHBI

4.1 CTpyKTypa AUCHUIIMHBI

OO61ast TpyI0eMKOCTh AUCIUIIIMHBI COCTABISAET 6 3a4eTHHIX eAUHUII (216 akaleMUYEeCKUX 4acoB).

TpynoeMKocTs,
Bun pabotsr aKaJeMHYECKHX 4acOB

1 cemectp | 2 cemecTp BCETO
Oo0mas Tpyn0éMKoOCTh 108 108 216
KonTakTHas pabdora: 42,25 43,25 85,5
Jlexruu (JI) 18 18 36
[Ipaktuueckue 3anstus (113) 8 8 16
JIaboparopHsie pabots! (JIP) 16 16 32
Koncynpranuu 1 1
[IpomexxyTouHas arrectanus (3a4eT, IK3aMEH) 0,25 0,25 0,5




TpynoeMKkocTs,

Bun pabotet AKaJeMHYECKHX 9acOB
1 cemectp | 2 cemecTp BCETO
CamocTosiTe/ibHas1 padoTa: 65,75 64,75 130,5
- camono02omosKka (npopadbomka u no8MopeHuUe 1eKYUOHHO2O0 14 14 28
Mamepuana u mamepuana y4eOHuUKos u y4eoHvlx nocooull;
- 10020MOBKa K 1a00PAMOPHLIM 3AHAMUAM, 14 14 28
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 10 10 20
- CaAMOCMOsIMeNbHOE U3YUeHUe PA30eN08; 20 20 40
- H0020MOBKA K pYOENCHOMY KOHMPOIO U M.N.) 7,15 6,75 14,5
Buja nToroBoro KOHTpoJIs (3a4eT, IK3aMeH, 3ayer IK3aMeH
AU ¢pepeHHPOBAHHBIN 3a4€T)
Paznenbl qucnuIinHbl, n3ydaeMeie B 1 cemectpe
KosmmuecTBo yacos
Ne HanmenoBanue pasnenos ayrutopHad BHEay/l.
paznena BCETO aborta AGora
A |m[ap| P
1 Kunemaruka mMarepranbHOM TOUKU 24 4 2 4 14
2 JluHamuKa MaTepuagIbHOM TOUKU 24 4 2 4 14
3 BpamarenpHoe IBHKEHHE TBEPAOTO Tea 26 4 2 4 16
4 MornexkynspHas GU3MKa U TEPMOJIMHAMUKA 26 6 2 4 16
HUroro: 108 18 | 8 | 16 66
Paznensl nUCHUIIIIMHEI, U3y4aeMbI€ B 2 CEMECTpE
KosnmuectBo yacos
Ne HammeHnoBaHue pasnenos ayAuropHas BHEay]I.
pazzena BCETO pabota A6ota
A |m[ap| P
5 DJIEKTPOCTaTUKA 24 4 2 4 14
6 ITocTosiHHBIN TOK 26 6 2 4 14
7 Marsetusm 26 4 2 4 16
8 Konebanust u BOJIHBI 26 4 2 4 16
Uroro: 108 18 | 8 | 16 66
Bcero: 216 36 | 16 | 32 132

4.2 Conepxanue pa3aeaoB IUCHUNLIAHBI

Ne 1. Kunemaruka MatepuajibHON TOYKH

dusnueckue MOJENU: MaTepuaibHas TOYKa, CUCTeMa MaTrepUalbHbIX TOYEK, aOCOIIOTHO TBEPIOE TENO.
Cucremel orcuéra. Ilepememienne u myrtb. Tpaektopus nBukeHHs. CKOPOCTb M YCKOPEHHE Marepuaib- HOM
TOUYKH KaK IIPOU3BOJHBIE paNyC-BEKTOpa MO0 BpeMeHU. CKOPOCTh U YCKOPEHHUE IIPU KPUBOJIIMHENHOM JIBUKEHUH.
HopmanbeHoe u TaHTeHIMallbHOE (KacaTeIbHOEe) YCKOpeHue. JIBIKeHne MaTepHaJbHON TOUYKH IO OKPYKHOCTH.

VI10BBIE BEIUYUHBI M UX HaITpaBJICHUC.

IIpeo6pazoBanust ['amunes. I[locTynarel cnenMaabHOM TEOPUM OTHOCHTENBHOCTH. IIpeoOpasoBaHus
Jlopenua. Ilonstne onHOBpeMEeHHOCTH. OTHOCUTENIBHOCTD JUIMH U IPOMEXKYTKOB BPEMEHHU. 3aKOH CIIOKECHUS
ckopocteil. HTepBam Mexay COOBITHSMHM M €ro MHBAPHAHTHOCTH MO OTHOLICHWIO K BBIOOPY MHEPLHUAIbHOMN

CHCTEMBI OTCYETA KaK MPOSABJIICHHUC B3aAUMOCBSA3HU IPOCTPAHCTBA U BPCMCHHU.




Ne 2. Jlunamuka MatepuaibHON TOUKH

WNuepunaneueie cucreMsl orcuéra. [lepbiil 3akoH Herotona. Cuita Kak IpUYMHa H3MEHEHUS CKOPOCTH
nBrokeHus 1 popmbl Tena. Mueprus. Macca. Bropoii 3akon Hprotona kak ypaBHeHue BHKeHUs. mimysbe.
Cuna xak npou3BoaHas uMmyibca. Tpetuil 3akoH HproToHa. Yipyrue cuiibl, CUiIbl TATOTEHUS, CUIIbI TPEHMUSL.
BHelHue v BHYTpEeHHHE CHIIbI. 3AMKHYTBIE CUCTEMBI. 3aKOH COXPAaHEHUS UMILYJIbCA.

PaboTa mocTosHHOM 1 IEpEeMEHHOM CUJIbl. DHEPTusl KaK YHHBEpCaIbHAs Mepa pa3InuHbIX (GopM 1BU-
KEHUS U B3auMoieicTBrsl. KuHeTndeckas sHEpTrus MEXaHUYeCKOM CUCTEMBI U €€ CBSI3b C pa0OTON CHJI, ITPH -
JIO’)KEHHBIX K cucteMe. [lose kak popma marepuu, OCyIIECTBISAIONIas CHIIOBOE B3aUMOJICHCTBUE MEXKY Ya-
cTHIlaMU BellecTBa. KoHcepBaTuBHBIE U HEKOHCEpBATUBHbIE CUIIbL. [loTeHIIMaNbHAs SHEPT U MaTepUAbHON
TOUYKU. 3aKOH COXpPaHEHUsI MEXaHUYECKOU dHEpruu. AOCOIIOTHO YIIPYTUM U HEYIPYTUi yaaphl.

PensitTuBucTCKOE BRIpaXKEHUE U1 KUHETUYECKON SHEPTUU. B3auMOCBsI3b Macchl U SHEPIUU. DHEPTUs
cBsi3U cucteMbl. COOTHOLLIEHUE MEXTy IIOJTHOM SHEprueil 1 UMITYIIbCOM YacTULbl. [ paHuIbl IPUMEHUMOCTU
KJIACCUYECKOM (HbIOTOHOBCKOM ) MEXaHHKH.

Ne 3. BpamarensHoe IBHKEHHE TBEPIOTO Tejia

DneMeHThl KHHEMAaTUKH BPAIIATEIbHOTO BIDKEHHUST a0OCOIOTHO TBEPAOTO Teja. YIIIoBas CKOPOCTh U
YIJIOBOE YCKOPEHHE, UX CBSI3b C JINHEHHBIMU CKOPOCTSIMU M YCKOPEHUSMH TOUYEK Bpalarouierocs tena. MomeHT
CHJIBI 1 MOMEHT UMITYJIbCa MEXaHUUYECKOM crucTeMbl. MOMEHT MHEPIUU TeJla OTHOCUTEIBHO OCH BpAIICHHUS.
MoOMEHT UMIyabca Tejla OTHOCUTENIBHO HEMOABMKHON ocH BpalieHHs.. OCHOBHOE ypaBHEHUE AUHAMUKH
BpAaIlaTeIbHOIO ABMKEHUS TBEPJOTO Tela OTHOCUTENIBHO HEMOABIKHOM ocH. KuHeTnyeckassHeprus
Bpamaronerocs teia. Pabora mpu BpamareabHOM JIBHKEHUU.

Ne 4. MonexynsipHast pu3uka u TepMOJUHAMUKA

TepmoauHamMuueckue napaMmeTpsl COCTOSHUS CUCTEMbl. PaBHOBECHBIE COCTOSIHUSI CUCTEMBI U ITPO-
neccol. MneansHelil ra3. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KHHETHYECKON TEOPUH NIEATBHOTO ras3a Juis
naBiieHus. MoneKyasipHO-KMHETUYECKUI CMBICI TeMIieparypsl. Yncio creneHei cBo6oabl MOJIEKyIl. 3aKOH
PaBHOMEPHOTO paclpeieeHHs] DHEPTUHU 0 cTeneHs M cBO00 bl MoJieKyil. CpeaHsisi KHHETHYeCKask SHEPrusl.
["a30BBIE 3aKOHBI KaK CIEACTBUE MOJIEKYIIPHO-KMHETUYECKON TEOPHH.

Pacnipenenenne MakcBema. Pacripenenenue yacTuil mo abCONMIOTHBIM 3HAYCHUSIM CKopocTH. Me-
aNBHBIN ra3 B MoJie TAroteHus. bapomerpuueckas Gopmyna. 3akoH bonbimMana a1 pactpeneseHus: YacTUIIBO
BHEIIIHEM MOTEHLINAJIBHOM TOJIE.

Bayrpennss sneprus uaeanpHoro raza. Pabora raza npu ero pacmmpenuu. KoaudecTro
TermoThl. TeroémkocTs. IlepBoe Havano TepmoauHamuky. [I[puMeHeHne nepBoro Hadana TEpMOJUHAMUKH K
M30IpO-1IeccaM U ainabaTHOMY MPOIIECCY HIeaIbHOTO ra3a. 3aBUCUMOCTh TeINIOEMKOCTH HJICaTbHOIO ra3a OT
BH/IA MIPOIIECCA U3MEHEHUS €TI0 COCTOSHHUSL.

Bropoe nauano tepmogunamuku. OOparuMblie 1 HEOOPATUMBIE MTPOLIECCHI, KPYTOBbIE M HEKPYTOBBIE
nporeccel. Lukn Kapno. KITJI nneansnoi TeruioBoii Mamunsl. HezaBucumocts KIT/[ o6parumoro nuxina Kapao
OT NMpupoIel padouero Tema. Makcumanbhbiii KITJ[ TeroBoi MamuHbl. Paznuanabie GopMyITHpOBKHBTOPOTO
Hayajia TEPMOJMHAMUKHU. DHTPOIIHSL.

Cpennee 4nciI0 CTOIKHOBEHUH U CpelHss JUIMHA CBOOOIHOTO Mpo0era MoJieKyl. SIBieHus nepeHocan
TePMOJAMHAMUYECKH HEPABHOBECHBIX cucTeMax. TernonpoBoaHocTs. Juddy3us B razax u B TBEPABIX Te- Jax.
Bs3koCTh ra3oB U )KUAKOCTEN.

Peanbuble ra3pl. OTCTyIUIEHHE OT 3aKOHOB UJI€aIbHBIX ra30B. YpaBHeHHe Ban-nep-Baanbca. CpaBHeHue
u3zotepM Ban-nep-Baanbca ¢ skcnepuMenTanbHbiMU. KpuTnueckast Touka. MeTacTaOUIbHbIE COCTOSIHUS.
dazoBble nepexoabl. BHyTpeHHss sHeprus peanbHoro raza. OCOOeHHOCTH KUIKOTO U TBEPIOTO COCTOSHUS
BeecTBa. Kpucraumueckas pemeTka.

Ne 5. Dnexrpocraruka

Bsaumogpeiictsue 3apsanoB. 3akoH Kynona. [IpuHimn cynepno3unuu. DIeKTpoCTaTUYECKOE TOJIE.
Hanpsk€HHOCTB 271EKTPOCTaTHYECKOTO MO, PacuéT 31eKTpoCcTaTHYeCKUX MOJIEH METOIOM CYNEPIIO3ULIIH.
ITone qunosns. IToTok BekTopa HaNpsHKEHHOCTHU AIEKTpUUECKOTro noJisl. Teopema 'aycca uis anekrpocTaTu-
YeCKOTO IMOJIS B BaKyyMe U e€ MpUMeHeHue K pacuéry nojuei. Pabora cun snexrpocratuyeckoro nos. [lo-
TEHIUAJIBHBIN XapaKTep EeKTpocTaThueckoro noss. Lupkynsanus Bekropa Hanpssk€HHOCTH. [loreHnman. Cesa3b
MEXY HalPSHKEHHOCTBIO U MTOTEHIIUAJIOM.

DNeKTpHUYeCKOe MoJIe B BEUIECTBE. J(nanekTpruueckast BOCIPUUMYHMBOCTD BelecTBa. Hanpsok€HHOCTD
110JIs B 1MANIeKTpUKe. OTHOCUTENBHAS IUIIEKTPUUECKas IPOHUIIAEMOCTD CPEIbl. DIIEKTPUUECKOE CMELICHHUE.
Teopema 'aycca [u1st 27€KTPOCTAaTHUECKOTO OISl B TUDJIEKTPUKAX.



[IpoBOIHUKH B 31IEKTpOCTaTHYECKOM Iosie. [1osie BHYTpH pOBOAHKKA U Y €T0 MOBepXHOCTH. Pacmpe-
JIeJICHUE 3apsA/ia B IPOBOJAHUKE. DINEKTPOEMKOCTh YEIMHEHHOTO IPOBOIHUKA. KoHieHcaTopbl. DHEprus 3aps-
YKEHHBIX ITPOBOTHUKOB, YEAUHEHHOTO MPOBOJIHMKA, KOHJACHCATOPA U CUCTEMbI TPOBOJHUKOB. DHEPrHUs AJIEK-
TpocTarndeckoro nois. O0bEMHAS IIOTHOCTD SHEPTHUH.

No 6. TlocTosiHHBI TOK

IToCTOSHHBIN 3IEKTPUUYECKUN TOK, €0 XapaKTEPUCTUKHU. YCIOBUS CYLLECTBOBAHUS I10CTOSTHHOTO
ANIEKTPUUECKOTO TOKa. Pa3HOCTh MOTEHIMANIOB, MEKTPOABMKYILAs CUJla, HanpsbkeHre. CTOPOHHUE CUITBI B
ANEKTPOoABIKYIIEeH 1enu. Microunuku Toka. O6001EnHBIN 3ak0oH OMa B MHTErpaipHOi popme. 3akon Oma B
maddepennnansaoit popme. 3akon [[xoymns — Jlenna B unTerpansHoil u quddepenunansraoit popme. Buast
coelMHEeHUs MPOoBOIHUKOB. Pa3BeTBiénHble annekrpuueckue nenu. [Ipasuna Kupxroga. Knaccuueckas
ANIEKTPOHHAS TEOPHUS AIIEKTPOIPOBOAHOCTH METAIIJIOB U €€ ONbITHbIE 000CHOBAHUS.

Ne 7. Marnetusm

WNHyKkuyst MarHuTHOTO TOJISL IBWXKYIIETOCS 3apsijga. MarHuTHOE 1oJie JJIeMeHTa Toka. 3akoH buo-
Capapa-Jlanyiaca u ero npuMeHeHHe K pacu€Ty MarHUTHOTO 1oJi. MarHuTHOE 1oJie NpsIMOJIMHEHHOTO Mpo-
BOJIHHUKA C TOKOM. MarHuTHOE MOJIE€ KOJIBIIEBOTO TOKa. MAarHUTHBIN MOMEHT KOHTYpa ¢ TOKOM. L{upkynsmus
BEKTOpa MarHUTHOM MHYKIIUHU (3aKOH MOJTHOTO TOKA) /I MArHUTHOTO TIOJISI B BAKYYME M €r0 MPUMEHEHHE K
pac4€Ty MarHMTHOTO IIOJISI COJIEHOW1a U TOPOUAA.

CunoBoe neiicTBre MArHUTHOTO NoJIsl. 3akoH AMriepa. B3aumozeiicTBuie napauienbHbIX TPOBOJAHUKOBC
TokoM. Ormpenenenne eAMHUILI Cribl Toka B cucteme CU. KoHTyp ¢ TOKOM B OJHOPOJTHOM MarHWTHOM TIOJIE.
DHeprus B3auMOJEHCTBUS KOHTYpa ¢ TOKOM B MarHUTHOM mnojie. Cuna Jlopenua. JIBukeHne 3apsyKeH-HbIX
YaCTHI] B MArHUTHOM TIOJI€.

[ToTok BekTOpa MaruuTHOM MHIYKIMU. Teopema ["aycca nist marauTHOTO MoJs. Pabota mepemenieHus
MIPOBOJIHUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJIE.

MaruuTHO€E noJie B BenecTBe. MaruHeTuku. XapakTepuCTUKH MarHUTHOTO MOJIs B BemecTse. Hamar-
HUYEHHOCTh. MarauTHast BOCIIPUUMYHNBOCTE. Hanpsok€HHOCTh MAarHUTHOTO TIOJIS B BElIeCTBE. MarHuTHas
MIPOHUITAEMOCTH cpeibl. OpOUTaTbHBIN MATHUTHBINA U MEXaHUYECKHI MOMEHTHI AJIEKTpoHa B aToMe. CITUHO- BBIE
MAarHUTHbIE MOMEHTBI. ATOM B MArHUTHOM T10JI€. DJIeMEHTapHas Teopus qua- U napamaruerusma. dep-
pomarnetuku. KpuBas HamaranuuBanusi. MarautHeiii rucrepesuc. Touka Kropu. Jlomensl. CrinHOBasi mpu- poaa
(dheppoMarneTuszma.

SIBneHue >NMeKTpOMarHUTHON MHAYKIMU. 3akoH JleH1a. 3akoH AIEKTPOMAarHUTHON MHIYKIIUHA U €TI0
BBIBO/JI U3 3aKOHA coOXpaHeHus sHepruu. Bo3nnkHoBeHue JJ{C MHIYKIIMKU B MPOBOJHUKE, TBHXKYIIIEMCS B
MAarHuTHOM MOJI€ U B paMKE, PABHOMEPHO BPALIAOLIEHCS B OJHOPOIHOM MarHUTHOM 1osie. CaMOMHIYKLIHSL.
NHIyKTUBHOCTh KOHTYpa. 3aKOH U3MEHEHUS TOKA IPU 3aMBIKAHUH U Pa3MbIKAHUH 3JIEKTPUUYECKON LIETIH.
B3anmMuas unaykuus. B3auMHas HHIYKTUBHOCTb. DHEprus MarHuTHoro nojs. Cucrema ypaBHeHuii Makcgeiia.

Ne 8. Konebanus u BOJHBI

IMapmonunyeckue konebaHust U UX XxapakTepucTuku. CKOpOCTh U YCKOPEHHE FrapMOHUYECKUX KoJieba- HUMA.
MeTo1 BEKTOPHBIX IUarpamm.

CBoOoanbie konebaHus. MexaHU4ecKHil U 3MEeKTPUYECKUil KoleOaTeNnbHbIH KOHTYpBl. AHAJIOTHS IMPO-
1[ECCOB CBOOOJHBIX AMEKTPUUYECKUX U MEXAaHMUECKHX KOJeOaHW. AHANIOTUS MEXKAY JJICKTPHUUECKHUMH U Me-
XaHn4yeckuMu BenuunHamu. Juddepenimanbaoe ypaBHeHHE CBOOOTHBIX KOJICOAHHIA.

3aryxaromue  koieOaHus. YpaBHEHHE CBOOOIHBIX  3aTyxalomux KoneOanuil.  J[0OpOTHOCTS.
Breinyxaennsie konebanus. Llenu nepemenHoro Toka. Peauctop B nienu nepemeHHoro Toka. Konaen-

catop B Lenu nepeMeHHoro toka. Karymka B menu nepemeHHoro Toka. IlocnmenoBarenshbiii RLC-
KoHTYp. Bekropnast auarpamma st mocnenoBatenbHoil RLC-mienu. 3akon Oma ams 11enu nepeMeHHOro ToKa.
Pe3o- HaHc. Pe3oHaHc TOKOB M HamnpsbkeHU. Pe3oHaHCHBbIE KpUBBIE ISl KOHTYPOB € PAa3IMYHBIMUA 3HAYEHUSMHU
no0-potHOCTH Q.

Bonnbl 1 ux xapakrepuctuku. I'paduk BomHbl. CKOPOCTH BOJHBL. YpaBHEHHE IJIOCKOH BOJHBI.

BonHOBOI GpOHT 1 BOTHOBAS IOBEPXHOCTD.

4.3 JIabopaTopHbie padoThI

Ne Ne Kon-Bo
HaumenoBanue nabopaTopHbIX paboT

JIP | pasnmena 4acoB

1.1 1,2 |IIpoBepka 3aKOHOB JBW)KECHUS Ha MalluHe ATByJa 2




1.5
1.6
1.10

1.9

Omnpenenenre CKOPOCTH MONETA MyTH OATTUCTUICCKIM MAsITHUKOM

Onpenenenrne MOMEHTA HHEPLIMHA MAaXOBOT'0O KOJIECA M CUJIbI TPEHUS B OIIOpax
Onpenenenne moayis FOHra no pactsyKeHuIo IpoBOJIOKU

OrnpezeneHre OTHOIICHUH YIEIbHBIX TEIIOEMKOCTEN ra3za MeTo0M
anMabaTHYeCcKOTO PacIIuPEeHUs

B NN
NN

N

[TocTpoeHne 3KBUNIOTEHUUAIBHBIX U CUJIOBBIX JIMHUM AJIEKTPOCTATUYECKOTO
MoJIs
H3MepeHne 3JIEeKTPUYECKUX COMPOTUBIEHUNA MOCTUKOM YUTCTOHA

2.1

2.2
24
2.7
1.2
2.6
3.2
3.8
3.1

KomnbrotepHas pabora. M3yueHue sBjieHUs 2IEKTPOMarHUTHON UHAYKIIUU
Ornpenenenre ropu30HTAILHON COCTABIISIIOIIEH MAarHUTHOTO TOJIST 3eMJTH
N3yueHnne coOCTBEHHBIX KOI€0aHUI MPYKUHHOTO MasgTHUKA

Pe3onanc HanpsokeHus

Onpenenenre AITUHBI CBETOBOM BOJHBI IPU MOMOIIM JTU(GPAKIIUOHHON pemEéTKH
N3yuenue sBIEHNS NOJAPU3ALNAN CBETA

Kommnrwrorepnas pabora. M3zyuenne spdexra Komnrona

Hroro:
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4.4 IlpakTHyeckue 3aHATUA (CEMUHAPBI)

Ne Ne Kox-ro

Tema
3aHATHA | pazgena qACOE

1 cemecTp

Kumemarnka MaTepHaIsHOH TOIKH
HuHaMHEa MaTepHATEHOH To9KH. JakoHEl HeroToHA
Humynec. Pabora B aHepras. 3aKoHEl COXPAHEHHA B MEXAHHEE

Ly | e | e
ad | e | B2 | —
el Bt Bl

MomeHT HEHEPLIHE

Ocuoenoe YVPpaEHCHHE JHHAMHEH EPAIIaTSIBHOT O JEHECHEHA. S'HEPI'EH
EDAITATEIBHOTO JBFCECHHA TECPIOTO TEIIa

6
7 4 3aKOHEI HIcATEHOTO Taza 1
8

=
—

[leproe Ha9ATO TEePMOIHHAMHKH

2 cemecTp
3nexrpocTarura. HanpawenHOCTE H IOTEHIHAT 301. OIT
KonmeHCcaTOpEL JIEKTPOSMEOCTE
TTocTOAHHEH TOK |

3axomsl Kupxroda

MaramtHOE Mone B BakyyMe. JaxoH buo-Carapa-Jlammaca
Cuma Ammnepa. Cuna Jlopenma

MarauTHEH moToE. fBIeHNRe 3IeETPOMATHETHON HEIVEITHA

== RN | ) QU R o R O
[==] L] B e =T =
[U U (U [T T R N

KuremaTHka rapMoHEHTECKER KOTeOaHHH

—
L=

Hroro:

1  OcHoBHasi 1uTEepaTypa
1. ®wusuxa: Pa3nenst «Mexanuka. MounekynsapHas ¢usuka. TepmoauHamuka» (OopraHuzanusi ca-
MOCTOSITEIIBHOM pabOThl CTYAEHTOB) : yueOHO-MeTouueckoe nocodue / coct. O.A. Jlenucona ; MuHu- cTepCTBO
oOpazoBanus u Hayku PO, ®I'BOY BIIO «VYdumckuit rocyiapCcTBEeHHbIH YHUBEPCUTET S3KOHO-MHUKHU U CEPBHCA»,
Kadenpa «Puzuka». — Yda : Ypumckuil rocynapcTBeHHbI YHUBEPCUTET SKOHOMUKUM  cepBuca, 2014, -
4. 1. — 132 c. — Pexxum JOCTyTa: 1o HOJITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=272458
2. AnemkeBudy, B.A. Dnexrpomaraerusm : yueOHuk / B.A. AnemkeBuy. — MockBa : ®uzMatiur,
2014. - 404 c. : 1508 - Pexxum JOCTyna: 10 MOITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=275299
3. Casenbes, 1. B. Kypc obmeit ¢pusuku [Tekct] : yueOHOe mocoOue At CTYIEHTOB BY30B IIO
8



http://biblioclub.ru/index.php?page=book&id=272458
http://biblioclub.ru/index.php?page=book&id=275299

TeXHUUYeCKUM HampanieHusm: [B 5 1.] / U. B. CaBenbes . - T. 1. Mexanuka. - Cankr-IlerepOypr : Jlaub,



2011. - 336 c. : un. - ([ YueOHuku i By3oB. CrienpansHas muteparypal). - [lpeam. ykas. : c. 334-
336. -ISBN 978-5-8114-1207-5.

52 JIOMOTHUTEIbHAS JIUTEPATYPA

1. Bombkenmteitn, B. C. COopHuk 3amad mo obmemy Kypcy ¢usukn: s CTYICHTOB
TEXHUYECKHUX BY30B

/ B. C. BosbkeHreiis, u3a-e gomn.u nepepad.. - CI16 : "Cneuuanbas aureparypa', 1997. - 328c.

2. UYeptos, A. I. 3agaunuk mo ¢usuke: Yued.mocodbue st cTyneHToB BTy30B / A.L. Ueptos, 6-¢
U3, mepepad.u qoi.. - M. : Uarerpan-Tlpece, 1997. - 544c. : un.

3. Tkauesa, U. A. ®usuka [AnekrpoHHbIi pecype] : maboparopubiii mpaktukym / M. A. Tkauesa. -
Onek-TpoH. TekcToBbie aaH. (1 ¢aiin: 3,83 M6). - Opck , 2014. -Adobe Acrobat Reader. — Pexxum gocrymna:
http://library.og-ti.ru/global/metod/metod2016_05_06.pdf

53 [lepruoguueckrue n3nanus

1. Hayuno-metomuueckuii sxypHan «Pusnka B mkone», ISSN 0130-5522
2. WzBectus PAH (cepus ¢pusndeckas), Hayansnid xyprai, ISSN 0367-6765

54 IHTEpHET-pECypChl

5.4.1. CoBpemennble mnpodeccuoHaJbHbIE 0a3bl [JaHHBIX W HMHGOPMALMOHHBbIE
CIPABOYHbIECHCTEMBbI:

1. Hayunas 6ubnuoreka - http://niv.ru/ Jloctym cBoOO HBII

2. eLIBRARY.RU - www.elibrary.ru Joctym cBoGoausiii. HeoOxoauMa WHIUBHIyaTbHAS
perucTpa-iust B IOKAJIBHOM CETH By3a.

3. Infolio - YHuBepcuTeTcKasi dekTpoHHas omdamorexa — hitp://www.infoliolib.info/

542.  TemaThueckue MNpodeccuoHaabHble 0a3bl JaHHBIX
1 MH(POPMALIMOHHBIE CITPABOYHBIC CUCTEMBI:

1. Uztest.ru. BupryanbsHnsiii kabuneT yautens — http://uztest.ru/

2. ®enepalibHbI HHCTHTYT MEAArOTMUECKUX U3Mepenuit - http://fipi.ru/

3. EqWorld. YueOHas buznko-maremaTuyeckas ounbnroTeka -
http://eqworld.ipmnet.ru/ru/library.htm

4. Kypuanbhsiii nopran ®THU um. Modde - https://journals.ioffe.ru/

5. Cu3ud - http://www.kosmofizika.ru/

543.  JJICKTPOHHBIC OMOJIMOTEUHBIE CUCTEMBI

1. 9BC «YHuBepcurerckasi Ombamoreka ommaim» — http://www.biblioclub.ru/ Tlocne
PETHCTPALMUIOCTYN BOSMOXKEH M3 JTF0001 TouKkH ceTH VHTepHeT.

2. DOBC «Jlanw» — http://e.lanbook.com/ [Tocne perucrpanuy 10CTyn BOZMOXKEH U3 JIFO00H TOUKH
cetullHTepHeT.

3. DOBC «Pykonr» - http://rucont.ru/ Tlocme perucrpanuu AOCTYI BO3MOXEH W3 JIFOOOH TOUKH
cetu H-TepHeT.

4. 3BC Znanium.com - http://znanium.com/ Tocie perucrpanuu JOCTYIT BO3MOXKEH M3 000N
TouykuceTn VIHTEpHET.

5. OBC wmznarensctBa «lOpaiity - https://biblio-online.ru/ Tlocme perucTpanuu I0CTyH
BO3MOXEH U3J1I0001 TOUkH ceTH MHTepHeT.
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http://library.og-ti.ru/global/metod/metod2016_05_06.pdf
http://niv.ru/
http://www.elibrary.ru/
http://www.infoliolib.info/
http://uztest.ru/
http://fipi.ru/
http://eqworld.ipmnet.ru/ru/library.htm
http://www.kosmofizika.ru/
http://www.biblioclub.ru/
http://e.lanbook.com/
http://rucont.ru/
http://znanium.com/

6. OBC «Koncymerant crymenta» - http://www.studentlibrary.ru/ Tlocne perucrpanuu nocTym

BO3MO-KEH U3 JII000W TOUKH ceTH MHTepHeT.

5.4.4. JlormosHUTENbHBIE ITHTEPHET-PECYPCHI

1. WWW.UFN.Iu — caiit sxypHana «Ycrexu pU3HYecKHX HayK»
2. http://www.scietific.ru/journal/news.html - snexrponHnsIii HayuHbI# xypHan «HoBocTH Hayku»
3. http://dic.academic.ru/misc/enc3p.nsf/ListW - 3to bomnbiioi DHIUKIONEANYECKUI ClI0Baph

5.5 IlporpammHoe olecnieueHue, npodeccuoHa bHble 0a3bl JaHHBIX M HHGOPMAIHOHHbIE

ClIpaBOYHbIEC CUCTEMbI

Tun nporpaMmmMHOTO HaumenoBanue Cxema JIMIIEH3UPOBAHUS, PEKUM JIOCTYTIA
obecreueHust
PEJI OC O6pazosarenbHas nuien3us ot 11.07.2022 . va 3
OneparonHas crcTema «CrangaptHas» | roaa st 240 pabounx MECT B paMKax COTJIAIICHUS
it Paboumnx o corpyaauuectBe ¢ OO0 «Pex Codr» Ne 305/06-
CTaHIINHA 22V ot 28.06.2022 1.
AnbTepHaTUBHAS pean3anus
CpeIbl HCTIOTHEHHUS ITPOTrpamMM WINE CBO60)1H_0§ H_O, _ _
Microsoft Windows mist OC https://wiki.winehg.org/Licensing
Ha 6a3ze sypa Linux
. . . Csobognoe 110,
OdpucHiii maker LibreOffice https://libreoffice.org/download/license/
Csobognoe I10,
Notepad++ https://notepad-plus-plus.org/
TekcToBbBIN penakTop Cro6ouoe T10,
VSCodium https://github.com/VSCodium/vscodium/blob
/master/LICENSE
Chromium Csobognoe I10, _
https://www.chromium.org/Home/
Csobognoe I10,

Hutepuer-6payzep

Mozilla Firefox

https://www.mozilla.org/enUS/foundation/licensing/

becmmarnoe I10,

Aunexc.bpaysep https://yandex.ru/legal/browser_agreement/
Csobognoe I10,
Meanpourperearess VLC https://www.videolan.org/legal.html
Kommnekc nporpamm amns JInneH3noHHbIN cepTUGUKAT OT
CO3JIaHUS TECTOB, 12.02.2014 r., ceTeBoii nocTyn uepe3 BeOOpaysep K
OpraHu3aIuy OHJIAlH SunRav WEB KOPHOPAaTUBHOMY MOPTaIy
TECTUPOBAHUS U Class http://sunrav.og-ti.ru/
MIPEIOCTABICHUS IOCTYIA K
y4eOHBIM MaTepuaiam
GIMP CBobOoiHOE HQ,
r . https://www.gimp.org/about/COPYING
paduvecKkuil perakTop Crobontoe 110,
Inkscape

https://inkscape.org/about/license/
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https://www.mozilla.org/en-US/foundation/licensing/
https://yandex.ru/legal/browser_agreement/
https://yandex.ru/legal/browser_agreement/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html
https://www.videolan.org/legal.html
http://sunrav.og-ti.ru/
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http://sunrav.og-ti.ru/
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https://inkscape.org/about/license/

6 MaTepHaJ’ILHO-TeXHI/I'leCKOQ odecmeueHne AUCHUIIJIMHBI

HaumeHoBaHue moMeneHUs!

MaTepHaJ’leOQ-TeXHI/I‘IECKOC o0ecrneyeHue

Y4eOHble ayTUTOPHH:

- JUISl IPOBEACHUS 3aHATHI
JIEKIIMOHHOTO THIIA,
cemuHapckoro tumna (2-206, 2-
211, 2-307),

VYyeOHas mebenb, 10CKa, MyJIbTUMEIUIHOE 000pYyJOBaHHE
(TIpoekTop, 3KpaH, HOYTOYK C BBIXOJIOM B ceTh «MHTEpHET»)

- ISl TPYIITIOBBIX H
WHIUBUIYyTbHBIX
KoHCynbTarmit (2-204, 2-207, 2-
208);

VYyebnast Mmebenb, T0CKa, IEPCOHATBHBIE KOMITBIOTEPHI C BHIXOJIOM B
JIOKAJIBHYIO CEeTh U ceTh «MIHTepHEeT»

- JJId TCKYIIECTO KOHTPOJIA U

MPOMEXKYTOYHOM arrecranuu (2-
219)

Yyebuast MmeOeb

VY4eOHbIe ayIUTOPUH IS
MIPOBEJIEHUS J1a0OPaTOPHBIX
pabor:

- JUTSl TPOBEACHUS 3aHIATHI B
naboparopunt «ONTUKH U
anexkTpomaruerusmay (4-201)

VYyeOHnast me0Oenb, CTeH bl K 1a00paTOpHBIM paboTam:

- «3yuenne nHTEpHEpPEHIINU CBETAY,

- «[IpoBepka 3aKOHOB OCBEUICHHOCTH ITPH TIOMOIITH (POTOIIIEMEHTAY,
«Ompenenenne ITUHBI CBETOBOW BOJIHBI TP MTOMOIITH OUTTPU3MBI

Openemnsy,

- «/3yuyeHue SBIECHUS MOJIIPU3ALIH CBETAY,

- «Pe3oHaHC HaNPsKEHUSY,

«Ormpenenenue IeKTPOeMKOCTH KoHIeHcaTopa MocToM COTTHY,

«['pagyupoBka amrepmerpa u BOJIbTMETPAY,

- «M3ydenue paboThl IEKTPOHHOIYYEBOTO OCITUILIOrpaday,
«[TocTpoenue SKBUNIOTEHIIMATBHBIX CUJIOBBIX JTUHUHN

ANEKTPOCTATUYECKOTO MOJIS.

- JUISI IPOBEJICHHMS 3aHATHI B
naboparopun «MeXaHUKH U
MOJIEKYJISpHO# usukm» (4-202)

VYyeOHnas mebenb.
Crennpl K 1a00paTOPHBIM paboTaM:
1) «M3ydeHue 3aKOHA MTaICHUS HA MallIMHE ATBY/Ia»;
«OmnpeeneHrne MOMEHTa HHEPLIUK MaXOBHUKA M CUJIBI TPEHUS B
OTIOPax»;
«Orpeienenre OTHOIICHUS TEINIOEMKOCTH ra3a METOA0M arada-
THUYECKOTO PaCUTUPEHUS;
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