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1 I_Ie.]'ll/l U 321a4YH1 OCBOCHHA NTUCHHUIIJIMHBI

Leab OCBOCHUS NUCUUILIMHBL: TPEACTABUTh (DU3UUCCKYI0 TEOPHIO, KaK TCOPHUIO, OTPAKAIOLIYIO
pa3BUTHE OKPYXKAIOIIEr0 HAC MHPa, OCHOBAaHHYIO Ha CTPOTMX (PM3MYECKHX 3aKOHAaX, IMOJYYCHHBIX B pe-
3ynbraTe 00001IeHNsT HAaOII0IeHUH, TPAKTUYECKOTO OMBITA M SKCIIEPUMEHTA.

3agaumu.

- cOpPMHUPOBATH Y CTYJICHTOB €CTECTBCHHOHAYYHOE MUPOBO33PCHUE U (PH3HUYECKOE MBIILICHUE,

- U3yYUTh OCHOBHBIC (PM3UYECKHE SIBICHUS, OBJIaICTh OCHOBHBIMU (PU3NYECKUMH MOHITUSIMHU U 3a-
KOHaMH, MeTOJaMU (PU3UYECKOTO HCCIICIOBAHHS;

- OBJIAJICTh OCHOBHBIMH NPHEMaMU ¥ METO/IaMH PELICHUSI KOHKPETHBIX (PM3MYECKHUX 33]1ay;

- 03HAKOMUTBCS C COBPEMEHHOM Hay4YHOU armaparypoii, cChopMHpOBaTh HABBIKK MPOBEACHHS (BH-
3MYECKOr0 IKCIICPUMEHTA,;

- c¢hOopMHUpPOBaTh YMEHHS BBIICISATH KOHKPETHOE (PU3HUECKOE CoJepKaHne MPHUKIIAIHbIX 3a/1a4 O
OynyleMy HarpaBJICHHIO TPO(ECCHOHATBHOM OATOTOBKH OaKaiaBpa.

2 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucuumnnuHa oTHOcUTCA K 6a30Boit yactu 61oka [l «ucuunianabl (MOTyIIN )»

[IpepexBU3UTHI TUCHUILTUHBL: OTCYTCTBYIOT

[ToctpexkBuzutsl aucuumiunabl: bl.J1.b.7 bezonacnocts xkusnenestensuoctu, b1./[.6.22 Compo-
tuBiienne marepuaios, b1./0.5.25 Teopus mexanu3zmoB u mamut, b1.J1.6.26 Teopust TpaHCOpPTHBIX TTPO-
neccoB u cucreM, b1./1.5.30 DnekTpoTexHuka u 31eKTPO0OOPyAOBaHNE TPAHCHOPTHBIX U TPAHCIIOPTHO-
TEXHOJOrM4ecKux MamuH u odopynosanus, b1.J1.B.11 OcunoBsl Tpubotexuuku, ®/IT.2 TlepeHoc sneprun
Y MacChl, OCHOBBI TEIUIOTEXHUKHU U a3POTUAPOANHAMUKH

3 TpeGoBaHus K pe3yjabTaTaM 00yUeHUsI MO JUCIHUIIMHE

[Tporecc n3ydeHus: IUCUUILTMHEBI HAMIpaBJeH Ha GOopMUpOBaHUE CIAEAYIOMINX PE3yIbTaTOB 00yuUe-
HUSL.

Koa n nHaumenoBanue gpopmu-
PyeMbIX KOMIIETEeHIM I

KO)_I U HAUMCHOBAHHUE MHAUKA-
TOpa JOCTUKCHUA KOMIIETCH-
U

IliianupyemMbie pe3yabTaThl
o0yueHusi MO TUCHHUILIMHE, Xa-
paKTepusylomue 3Tans! (op-

MHPOBAaHMSI KOMIIeTeHIM

OIIK-1 CniocobeH mpuMeHSTh
€CTeCTBEHHOHAYYHbBIC U 00-
IIEUHKEHEPHBIC 3HAHUS, M-
TOJBI MATEMaTUUECKOTO aHAIn3a
Y MOJICITUPOBAHUS B Mpodeccro-
HaJILHOH NIeATEIILHOCTH

OIIK-1-B-2 Ilpumensier 3HaHUs
001IepU3NIECKUX 3aKOHOB B
PO eCCUOHABHON JIeATETHHO-
CTH

3Hath:

OCHOBHBIE TTOHATHS U 3aKOHbI
(buU3UKH, STAbl ¥ METOIBI pellie-
HUS PU3MUECKUX 3ajay pa3iny-
HBIX TUNIOB (KQ4eCTBEHHBIX, KO-
JIMYECTBEHHBIX M YKCIIEPUMEH-
TaJIbHBIX )

Ymernb:

IPUMEHSTH MOJTyYCHHbIE 3HAHUS
Ha MPaKTHKE, COCTABIATH TUIaH
COOCTBEHHOM JeSITeIbHOCTH TIPU
perieHnu 3a1a4 GU3nIecKoro
coJiepKaHus, MPOBeCHUH (Hu-
3WYECKOT0 SKCIIEPUMEHTa, TIPO-
BOJIUTH OLICHKY M aHAJIN3 MOJTY-
YEHHBIX PE3yJIbTATOB




Kon u HaumenoBanue ¢gopmu-
PYeMbIX KOMIIeTeHIH

Koa m HauMeHOBaHHe HHAUKA-
TOpa JOCTUKCHUHA KOMIIETCH-
10044

I[lnannpyemMble pe3y/abTaThl
o0y4eHHUsI 1O AUCHHUILINHE, Xa-
pakTepu3yomme 3Tans Gpop-

MHUPOBAaHMSI KOMIIeTeHIM

Baaners:
OCHOBHBIMH (PU3HYECKUMHU T10-

HATUSIMHU ¥ 3aKOHAMU, METOaMH1
U IpUeMaMu IpoBeJieHus Pu3u-

YECKOTr0 MCCIIC0BAHHUS, pellie-
HUsI QU3UYECKUX 3a/1a4, HHKe-
HEPHBIX 3a/1a4 eCTECTBEHHOHA-
YYHOT'O COJIEPXKAHUSI, MO TUIAHH-
POBaHMIO, MPOBEICHUIO U 0000-
IIEHHUIO PE3YJIbTATOB (hU3HUe-
CKOT'0 IKCIIEPUMEHTA

4 CTpyKTYypa U coiepKaHHue QU CUUILIHHBI

4.1 CTpyKTYypa IMCUMILINHBI

OO61as TpyA0eMKOCTh IUCHHUIUIMHBI COCTaBIseT 9 3a4eTHhIX equHUIl (324 akaJleMUYEeCKUX yaca).

TpynoemMkKocTs,
Buja padorsl aKa/JieMHYecKHX 4acoB
1 cemectp | 2 cemecTp BCero
O01asi Tpy10€MKOCTh 180 144 324
KonrakTHasi pabora: 14,25 21,25 35,5
Jlexuuu (JI) 6 8 14
[Tpaktuyeckue 3anstus (I13) 4 6 10
JlaGopatopusbie pabotsl (JIP) 4 6 10
Koncynbranun 1 1
[TpomexyTouHas aTTecTanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTejibHas padoTa: 165,75 122,75 288,5
- CaMOIOJIrOTOBKA (IMpopaboTKa U MOBTOPEHUE JIEKIIHOHHOTO
MaTepuasa U MaTepuasa yieOHUKOB U y4eOHBIX TOCOOUI; 145,75 102,75 248,5
- MOJIrOTOBKA K MPAKTUYECKUM 3aHATHUSM; 10 10 20
- IOATOTOBKA K JIAOOPaTOPHBIM 3aHATUAM 10 10 20
Bup HTOTOBOT0 KOHTPOJIs! (3auer, 3k3amMeH, auddepenun- sauer SK3AMEH
POBaHHBIN 3a4eT)
Paznensl qucuMIUIMHEL, U3yyaeMble B 1 cemecTpe
Ne KosngectBo yacoB
pasn_ena HawnmenoBanue pasnenoB scero |AYAUTOpHAS pa0ota | BHeas.
JI I13 | JIP | pabora
1 KunemaTnka MarepuagbHOM TOUKH 44 2 1 41
2 JlnHamMKKa MaTepuabHON TOYKU 46 1 2 2 41
3 BpamarenbHoe ABMKEHHE TBEPIOTO Tea 44 2 1 41
4 MonekynspHas pu3rka 1 TepMOANHAMUKA 46 1 1 1 43
HUToro: 180 6 4 4 166




Pazgenbl aucumnHbL, U3y4aembie B 2 ceMecTpe

Ne KonndgecTBo yacos

pa31[_ena HaumeHoBanue pa3zeiion scero |AYAMTOpHAA paboTta | BHea.
JI I13 | JIP | pabora

5 DJIeKTPOCTaTUKA 30 2 2 2 24

6 ITocTOSIHHBIN TOK 29 2 1 26

7 MarueTusm 29 2 1 2 24

8 Konebanus u BOIHEI 30 1 2 1 26

9 Bomnnosast omrruka 26 1 1 24

Htoro: 144 8 6 6 124

Bcero 324 14 10 10 290

4.2 Coneprxxanue pa3ieoB JUCHUNIMHBI

Pa3nea 1. KunemaTuka matepuaabHoil ToukH. Ou3nyeckue MOJENIN: MaTepualbHas TOUKa, CU-
cTeMa MaTepHalibHBIX TOYEK, a0COMOTHO TBEpAOE Teno. CucreMsl oTcuéta. [lepemenienue u mytob. Tpaek-
Topus JIBUXKeHUS. CKOPOCTh U YCKOPEHUE MaTepuaibHON TOUKHM KakK IPOM3BOJHBIE pPaJuyCc-BEKTOpa IO
BpeMeHH. CKOPOCTh U YCKOpEHHUE MPH KPUBOJIMHEHHOM JIBIKeHUU. HopManbHOE 1 TaHTeHIMaIbHOe (Ka-
caTelIbHOE) YCKOpeHHe. [IBuKeHHe MaTepUuaJbHOM TOUKHM IO OKPYKHOCTU. YTIJIOBbIE BEJIMYUMHBI U HX
Hanpasnenue. [Ipeo6pazosanus ["anunes. [loctynarsl ciennaabHOM Teopuu OTHOCUTENbHOCTH. [Ipeobpa-
3oBanus Jlopenua. [lonsTre oqHoBpeMeHHOCTH. OTHOCUTENBHOCTD JAJIMH U IPOMEKYTKOB BpEMEHU. 3aKOH
CIOXeHHs ckopocTeld. HTepBan MexXay COOBITUSAMU U €r0 MHBAPUAHTHOCTH MO OTHOLICHHUIO K BBHIOOPY
MHEPLUHUAIbHOW CHCTEMBI OTCUETA KAK IIPOSIBIICHUE B3aUMOCBSI3U IIPOCTPAHCTBA U BPEMEHH.

Pa3nea 2. /lunamMuka MarepuaJbHOH TOYKH. MHepunansHble cuctemMsl oTcuéra. [lepBolii 3aKkoH
Hprorona. Cuna kak mpuurMHa U3MEHEHHUS CKOPOCTH ABMkKeHUs U hopmel Tena. Mueprus. Macca. Bropoit
3ak0oH HproToHa kak ypaBHeHue nBrxkeHus. Mmnynsc. Cuita Kak Npou3BOIHAs UMITYNbca. TpeTuil 3aKkoH
HeroToHa. Ynpyrue cuinbl, CHIIbI TATOTEHUSI, CUJIbl TpeHUs. BHelIHNe U BHYTpEHHUE CUJIbl. 3aMKHYThIE
CHCTEMBI. 3aKOH COXpaHEHUs UMITyJibca. PaboTa MOCTOSHHON U MepeMEHHON CHIIbL. DHEprHsl Kak YHUBEp-
caJlbHasg Mepa pa3IMyHbIX (OpM JIBUKEHUS U B3auMozeicTBus. KuHeTnueckas sHepruss MexaHU4ecKon
CHCTEMBI U €€ CBsI3b ¢ paboTOM cuil, MPUIOKEHHBIX K cucteme. [lose kak ¢popma mMarepuu, oCyiecTBISAIO-
njas CUJIOBOE B3aMMOJICHCTBHE MEXAY 4YacTUMLAMH BemlecTBa. KOHCepBaTHBHBIE M HEKOHCEPBAaTHUBHBIC
cuiibl. [loTeHIManbHas 3HEPrusl MaTepUaIbHOM TOUKH. 3aKOH COXPaHEHUs] MeXaHN4ecKoil sHeprun. A6co-
JIOTHO YNIPYTUW U HEYNPYTUH yaapsl. PenssTHBUCTCKOE BbIpaKe€HUE JUIsl KHHETUYECKON dHEprun. B3aumo-
CBSI3b MACChI ¥ DHEPTHH. DHEPIHUs CBA3U cucTeMbl. COOTHOLIEHHE MEX Y ITOJTHON S3HEPTHENH U UMITYJIbCOM
yacTULIbl. ['paHULIbI MIPUMEHUMOCTH KJIaCCUYECKOMN (HbIOTOHOBCKOM) MEXaHUKH.

Pa3nea 3. BpamareiabHoe JBHKeHHe TBEPAOIo TeJa. DJIEMEHThl KHUHEMATUKH BPALAaTEIbHOTO
JBUKEHHS aOCOTIOTHO TBEPAOTO Teja. YTI0Basg CKOPOCTh U YIIIOBOE YCKOPEHUE, UX CBSI3b C JIMHEHHBIMU
CKOPOCTSIMH U YCKOPEHUSIMU TOUYEK BPALLAIOIIETOCS Teaa. MOMEHT CHIIBI U MOMEHT UMITYJIbCAa MEXAHUYE-
CKOH cuCTeMbl. MOMEHT MHEPLMH TE€JIAa OTHOCUTENBHO OCH BpAIIEHHUs. MOMEHT MMITyJIbCa TEJIa OTHOCH-
TEJBHO HEMOJBUKHOW ocH BpaleHusi. OCHOBHOE ypaBHEHHE IMHAMUKH BPAIIATEIbHOTO IBUKEHUS TBEP-
JIOTO TeJla OTHOCUTENbHO HEMOJABMKHOM ocu. KuHeTndeckas sHeprus Bpamaroiierocs tena. Pabora npu
BpaIaTeIbHOM JBUKEHUH.

Paznen 4. MoJiekysipHasi pU3MKa U TEPMOAUHAMHUKA. TepMOIMHAMUYECKUE TApaMETPhI COCTO-
SIHUSI cUcTeMbl. PaBHOBECHBIE COCTOSIHUS CUCTEMBI U Ipouecchl. MneansHsblii ra3. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETHYECKOW TEOPUH HWJCATbHOIO rasa Uil AaBiIeHHUS. MOJIEKyJISIpHO-KMHETUYECKUN
CMBICJI TeMIIepaTypsl. Uncio cTeneHei cBoOO0 bl MOJIEKYII. 3aKOH PAaBHOMEPHOTO paclpeiesieHHus SHEPTUu
0 CTeneHs M cBO0O bl MoieKy1. CpeaHsis KuHeTHUecKas sHeprusi. ['a30BbIe 3aKOHBI KaK CJIEJICTBUE MOJIE-
KyJSIpHO-KUHEeTH4YecKoi Teopun. Pacnpenenenne MakcBemna. Pacnipenenenue yactuiy mo aOCOIIOTHBIM
3HAUYCHUSIM CKOpOCcTH. MneanbHbli ra3 B mose Tsarotenus. bapomerpudeckas hopmyna. 3akoH bonbiimana
JUISL pacIpeiesIeHHs YaCTUL] BO BHEIIHEM IOTEHLIMAIILHOM I10J1€. BHYTpEHHS SHEprusl UICalbHOIO rasa.
PaGoTa raza mpu ero pacmmupennn. KommuectBo Temnotsl. TermmoémkocTs. [lepBoe Havaio TepmoanHa-
muku. [IpuMeHeHre nepBoro Havaiza TePMOJUHAMUKH K U30-TIpOLIecCaM U auadaTHOMY MpoLeccy ujie-
aJIBHOTO ra3a. 3aBUCUMOCTb TEIUIOEMKOCTH UAECAIBHOIO Ta3a OT BUJ1A IPOLECCA U3MEHEHUS €T0 COCTOSTHUS.
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Bropoe nauano repmonunamuku. OOpaTuMble U HEOOpPATHUMBIE TIPOIECCHI, KPYTOBBIE U HEKPYTOBBIE TIPO-
neccel. [ukn Kapno. KIIJI nneansno#t TeruoBoi mamuubl. HezaBucumocts KIIJ o6parmmoro mukia
Kapno ot mpupost pabodero Tena. Makcumanbsabiid KITJ[ TermoBoii Mmamuael. Paznuanbie popMyaTupoBKH
BTOPOT0 Hayayia TepMOAMHAMHUKHU. DHTponus. CpeaHee YUCIO CTOJIKHOBEHUN U CpeAHsisl UIMHA CBOOOJ-
HOTo Ipodera MoJieKyJ. SIBieHus mepeHoca B TepMOIMHAMHYECKH HEPABHOBECHBIX cUcTeMax. Teromnpo-
BOAHOCTH. [luddy3us B razax u B TBEPABIX Tenax. Bs3kocTh ra3oB u xuakocteil. Peanbubie ra3el. OTCTyn-
JIEHHE OT 3aKOHOB HJEaJbHBIX ra3oB. YpaBHeHue Ban-nep-Baanbca. CpaBHenue nszorepm Ban-nep-Ba-
anbca ¢ HKCIepuMeHTanbHbIMU. Kputnueckas Touka. MetactabumiibHbie cocTosiHUSL. DazoBble NEPEXO/Ibl.
BHyTpenHsis sHeprus peanbHoro raza. OCoOOeHHOCTH KHUIKOT0 U TBEPOTO COCTOSIHUS BelecTBa. Kpucrai-
JMYecKas pemeTKa.

Pasznea 5. daekrpocraruka. BzaumoselictBue 3apsaioB. 3akoH Kynona. [IpuHIMn cyneprno3uiuu.
OnekrpocraTuueckoe nosie. Hanpsyk€HHOCTh 3JIEKTPOCTATUYECKOro MoJid. Pacuér anekTpocTaTudecKux
nosie metogom cyneprno3unuu. Ilone nunons. [lotok BekTopa HaNpsKEHHOCTH AJIEKTPUUECKOTO TOJIA.
Teopema "aycca aiist 3J€KTPOCTATHYECKOTO OISl B BAKyyMe U €€ MpUMEHeHHe K pacuéry noseit. Pabora
CHJI 3JIEKTPOCTATUYECKOro moJid. [loTeHnumanbHblil XapakTep 3JeKTpocTaThueckoro nods. Lupkynsus
BeKTOpa HanpskEHHOCTH. [loreHnman. CBs3b MEXy HANPSKEHHOCTHIO U MOTEHIMATIOM. JJIEKTPUUYECKOE
noJie B BeulecTse. Jluanekrpruueckas BOCOPUUMYHMBOCTD BellecTBa. Hanpssk€HHOCTD NOJISL B TUAJIEKTPUKE.
OTHOCUTENBHAS AUAIEKTPUYECKas MMPOHUIIAEMOCTh Cpebl. DiIeKTpuueckoe cmenienue. Teopema ["aycca
JUTS1 SJIEKTPOCTATUUYECKOIO MOJIs B ANAIIEKTpUKax. [[poBogHuKH B anekTpocrarnueckom node. [lone BHyTpu
IIPOBOJIHMKA U Y €T0 ITOBEPXHOCTU. Pacnpesienienue 3apsiia B IPOBOJHUKE. DJIEKTPOEMKOCTD YETUHEHHOTO
npoBojHUKa. KoHzeHcaTopbl. DHEprusl 3apsHKeHHBIX MPOBOAHUKOB, YEAUHEHHOIO IIPOBOJHUKA, KOH/ICH-
caTopa U CUCTEMbI IPOBOAHUKOB. DHEPIUsl 3JEKTPOCTATUUECKOT0 Nojsl. O0BbEMHAs MIIOTHOCTh SHEPTUH.

Paznen 6. IlocTosiHHBIN TOK. [10CTOSHHBIN 3JEKTPUUECKUNA TOK, €70 XapaKTEPUCTUKU. Y CIIOBUS
CYILIECTBOBAHMS IIOCTOSTHHOTO 3JIEKTPUYECKOIr0 TOKA. Pa3HOCTh MOTEHLIMAIOB, 3JIEKTPOIBHKYIIAS cuia,
HanpspkeHue. CTOPOHHUE CUITBI B AJIEKTPOABIDKYILEH 1ienu. Victounuku Toka. O6001mEHHbIH 3akoH OMa B
uHTerpasibHoi popme. 3akoH OMa B auddepenunanbHoi popme. 3akoH [xoyns — JleHa B MHTErpaabHOM
u nuddepennmanbHoit hopme. Buabl coequHeHus] MPOBOJHUKOB. Pa3BeTBIEHHBIE ANEKTPUUECKUE TICTIH.
[IpaBuna Kupxroda. Kinaccuueckast 21eKTpoHHAsI TEOPHUS DJIEKTPOITPOBOTHOCTH METAIOB U €€ ONBITHHIE
000CHOBaHMS.

Pazgen 7. Marderusm. HAyKIKsI MAarHUTHOTO MOJIA ABHKYIIErOCs 3apsiia. MarHuTHoe noJie sJie-
MeHTa Toka. 3akoH buo-CaBapa-Jlamiaca u ero npuMeHeHHe K pacuy€Ty MarHUTHOTO Mojsi. MarHutHoe
MoJI€ TPSMOJMHEWMHOTO MPOBOJAHUKA C TOKOM. MarHuTHOE MOJ€ KOJIbLEBOr0 TOKa. MarHUTHBII MOMEHT
KOHTYypa ¢ TokoM. L{upkynsauus BeKTopa MarHUTHOW MHIYKIMH (3aKOH TMOJIHOTO TOKA) JJIi MarHUTHOTO
10JIs1 B BAKyyMe€ U €ro IPUMEHEHHE K pacu€Ty MarHUTHOTO MOJIs cojieHou 1a 1 Topouaa. CuioBoe aeiicTeue
MarHuTHOTO 1oJjisl. 3akoH Amrnepa. BanmonelicTBue napamieabHbIX TPOBOJHUKOB ¢ TOKOM. Onipesienenue
eAnHULIBI cuiibl ToKa B cucteme CH. KoHTYp ¢ TOKOM B OJJHOPOJIHOM MarHUTHOM I0Jie. DHEPTUs B3aUMO-
JIEMCTBUSI KOHTYpa ¢ TOKOM B MarHUTHOM mosie. Cuna Jlopenna. /[BukeHue 3apsyKeHHBIX YacTHI] B Mar-
HUTHOM T1oJie. [ToTok BekTopa MarHuTHOM nHAYKIMU. Teopema ["aycca st marauTHoro nosia. Pabora ne-
peMeInieHusl MPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM Mojie. MarHutHoe noJje B BeuecTse. Marxe-
THKH. XapaKkTePUCTUKH MArHUTHOTO TOJIS B BemecTBe. HamarHm4eHHOCTh. MarHuTHas BOCIPUHMYH-
BOCTbh. Hanpsmk€HHOCTH MATHUTHOTO TOJIS B BelllecTBE. MarHuTHasi MPOHUIIAEMOCTh cpefibl. OpOUTaTbHBIH
MarHUTHBIM ¥ MEXaHWYECKUH MOMEHTHI AJIEKTpoHa B aTome. CIIMHOBBIE MarHUTHBIE MOMEHTHI. ATOM B
MarHuTHOM MOJie. DIeMEeHTapHas Teopusl 1rua- U napamarsetusma. @eppomarneruku. Kpupas namaruu-
yuBaHus. MarauTtHeIi ructepesuc. Touka Kiopu. Jlomensl. CimnoBast mpupoaa Gpeppomarunerusma. Ssie-
HUE JIEKTPOMAarHUTHOM MHAYKIMU. 3akoH JleHna. 3aKkoH 3J€KTpOMAarHUTHON UHIYKLIIMHM U €T0 BBIBOJ U3
3aKOHa COXpaHeHMs SHeprun. BozunkHoBeHne 3 /1C MHAYKIIMY B IPOBOJHUKE, IBHKYIIEMCS B MATHUTHOM
M0JIE U B paMKe, PpaBHOMEPHO Bpalllalolieiicss B OJHOPOAHOM MarHUTHOM mnone. Camounaykuus. MHayk-
TUBHOCTh KOHTYpA. 3aKOH U3MEHEHHS TOKA MPU 3aMBbIKAaHWU U Pa3MbIKaHUH dJICKTPUIECKOM 1enu. B3anm-
Hasl MHAYKUWA. B3auMHast ”HIyKTUBHOCTb. DHEPrus MarHuTHoro nosist. Cucrema ypaBHeHnit MakcBernia.

Pa3nen 8. Kosie6anusi u BoJiHbI. ['apMOHUYECKHE KOJIEOAHUS U X XapakTepUCTHKU. CKOPOCTh U
YCKOpEHUE TAPMOHUYECKUX KoNleOanuii. MeTo1 BeKTOpHBIX nuarpamM. CBoOOHBIC KoeOaHus. MexaHu-
YECKUM M AJICKTPUYCCKUIN KOJIeOaTeIbHBIA KOHTYPBI. AHAJIOTHS MIPOIIECCOB CBOOOHBIX JIEKTPUUCCKUX U
MEXaHUYECKUX KOJICOaHM. AHATOTHS MKy IEKTPUUSCKUMHU U MeXaHW4YecKuMU BennuuHamu. udde-



peHIMaIbHOE YpaBHEHHE CBOOOTHBIX KoeOaHMii. 3aTyxaomue Koinedanus. Y paBHeHHE CBOOOHBIX 3aTy-
xaromux konebanuii. JJoopoTtHOCTh. BBIHYXKIeHHBIE KoNeOanus. lenu mepemennoro Toka. Pesucrop B
LU IIEpEMEHHOro0 ToKa. KonzeHcaTop B 1ienu nepeMeHHoro Toka. Karyika B nenu nepeMeHHOro Toka.
[TocnenoBarenbhbiii RLC-koHTYp. BekTopHas nuarpamma aiisa nocienoBareibHoit RLC-nienu. 3akon Oma
JUIS ENU NIEPEMEHHOTr0 ToKa. Pe3oHaHc. Pe3oHaHC TOKOB M HanpsikeH. Pe30HaHCHBIE KpUBBIE 11 KOH-
TYpPOB C pa3jINYHbIMH 3HaYeHUsIMH 100poTHOCTH Q. BonHbl 1 ux xapaktepuctuku. ['paduk BosHbl. Cko-
POCTb BOJIHBI. Y paBHEHUE MJIOCKOH BOIHBI. BOIIHOBOH (pOHT M BOJTHOBAsI HOBEPXHOCTh. DJIEKTPOMArHUT-
HbI€ BOJIHBI. Y PaBHEHHE IJIOCKOM MOHOXPOMATHYECKOW 3JIEKTPOMAarHUTHOU BOJIHBI. OCHOBHBIE CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH. DHEPTUsl U MHTEHCUBHOCTD 3JIEKTPOMArHUTHBIX BOJIH. [loTok sHeprun. Bekrop
Ywmosa-IloliHTHHTa.

Paznen 9. BoinoBasi ontuka. Murepdepenuus csera. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTD
CBETOBBIX BOJIH. CTIOCOOBI TOJTyYeHUsI KOTEPEHTHBIX HICTOYHUKOB cBeTa. Pacuér naTepdhepeHIIMOHHON Kap-
THHBI OT JBYX KOT€PEHTHBIX UCTOYHUKOB. OnTHYECKasl JJIMHA IyTH U ONTUYECKAs] Pa3HOCTh XO0/a BOJIH.
WNurepdepennus B ToHKUX IU1€HKaX. [lomockl paBHOH TonmuHb! (kiauH, Koabia HetoToHa) 1 monock! pas-
HOro HaksoHa. [IpakTuyeckoe mpuMeHeHne HHTEP(EPEHIINN CBETA: MPOCBETICHUE ONTUKU, KOHTPOJIb 00-
pabotku moBepxHoctei. UaTepdepometprl. Jnudpakuus ceera. [Ipunmumn [oiirenca-dpenens. MeTo 30H
Openens. Judpaxius B napauieIbHbIX JIydax Ha OAHOH IIenH, Ha qudpakiuonHoil pemérke. [lonspuza-
nus cBeta. EcrecTBeHHBIN U MOJsipu30BaHHbINA cBeT. [lonspusanus cBeTa mpu oTpaxkeHUuu. 3aKoH bpro-
crepa. AHaJIM3 NMOJISIpU30BaHHOTO cBeta. [lonsipon bl 1 nosisspu3almoHHble pU3Mbl. 3akoH Mamtoca. Orn-
TUYECKH aKTUBHBIE BEUIECTBA. JBOMHOE JTy4enpesioMIICHHE.

4.3 JlabopaTtopHbie padoThl

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Koxr-s0
paszena 4acoB
1 9 ITpoBepka 3akOHOB JBM)KEHUS Ha MainHe ATByna. Onpenenenue 5
CKOPOCTH TOJIETA IYJIN OUTUCTHYECKIM MasiTHUKOM
2 3 Omnpenenenrne MOMEHTa HHEPIIMM MaXOBOTO KOJIECa U CUJIbI TPEHUS B 1
ornopax
2 4 OnpeneneHne OTHOLIEHUH yAETbHBIX TEIUNIOEMKOCTEN Ta3a METOJIOM 1
a711adaTuyeCcKOro paclIupeHusl
3 5 ITocTpoeHune 3KBUMOTEHIIUAIBHBIX U CUIIOBBIX JTMHUN 5
AJIEKTPOCTATUYECKOTO OIS
4 7 Onpenenenne ropu30HTANbHOM COCTABIAIONIENH MATHUTHOTO MOJIS 5
3emiun
5 8 Pe3oHaHc HanpsKeHUs 1
5 9 W3yuenne qu@paklimOHHONW PEeLIETKH 1
Htoro 10
4.4 TlpakTHYecKue 3aHATHUS (CEeMHHAPBI)
Ne 3ansaTHs Ne Tema Koxr-s0
paszzuena 4acoB
1 1 KunemaTnka MarepruasbHON TOYKH 1
1,2 2 JluHaMuKa MaTepuabHOM TOUKHU 2
2 4 3aKoHBI HIeaIbHOTO Ta3a. IlepBoe Havano TepMOIMHAMUKHA 1
3 5 Pacyer 31eKTprUYecKoro noJjsi TOYEUHBIX 3apsiioB 2
4 6 [MocrostubIi ToK. 3akonbl Kupxroga 1
4 7 Cuna Amnepa. CI/IJVIa Jlopenua. MaruutHsIi NOTOK. SIBIeHUE 1
JIEKTPOMArHUTHON MHIYKIIMU
5 8 Kunematnka rapmorndeckux koyiebanuii. CoxxeHue 5
TrapMOHUYECKUX KOoJeOaHuH
Bcero 10




5 YueOHO-MeTOAMYECKOE 00ecniedeHre JUCIUTLIMHBI
5.1 OcHoBHasi 1MTEpPaTypa

1. Hukepos, B.A. ®u3uka /1 By30B: MEXaHHKa U MOJIeKysipHast pu3uka: yueOnuk: [16+] / B.A.
HukepoB. — M.: HamxoB u K, 2021. — 136 c. Pexum pnpocryma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=684326

2. Anemkeuy, B.A. Dnexktpomarnerusm: yueOHuk / B.A. AnemkeBud. — M.: ®usmartiut, 2014, —
404 c. — Pexxum nocryma: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=275299

3. 'mazoBa, JI.II. ®u3uka: 3J1eKTPHUECTBO U MarHeTH3M: ydeOHoe mocodue i 00ydaronmxcs 1o
HarpasieHuto noarotoBku 13.03.02 DnekTposnepreruka u iekTporexHuka: [16+] / JL.II. I'mazosa, P.X.
Harxyxesa, [I.b. Kpunb; Cankr-IlerepOyprckuii rocynapctBeHHbIi arpapubiii yausepceuteT (CIIGIAY).
— Cankr-IlerepOypr: Cankr-IleTepOyprckuii rocynapctBeHHbIi arpapHbiii yauBepcuter (CIIOIAY),
2023. - 99 C. Pexum JOCTyTIA! o TIOJTITHICKE. - URL:
https://biblioclub.ru/index.php?page=book&id=704134

4. Casennes, 1.B. Kypc o6meii pusuku [TekcT]: yueOHOE MOCOOHE IS CTYICHTOB BY30B IO TEX-
Hu4eckuM HanpaieHusM: [B 5 T.] / I.B. CasenbeB. — T. 1. Mexanuka. — Cankr-IlerepOypr: Jlans, 2011.
—336 c. — ISBN 978-5-8114-1207-5.

5. Tpumikuna, JI.W. ®usuka: snekrpoMaraetusm: yuyeonoe nocodue: [16+]/ JL.U. Tpumkuna, T.B.
Uepkacosa, }0.B. ConosreBa; ToMckuii rocy1apcTBEHHbIN apXUTEKTYPHO-CTPOUTENIbHBII YHUBEPCUTET. —
Tomck: Tomckuii rocynapcTBEHHBINH apXUTEKTypHO-cTpoutenbHbiid yauepcuteT (TTACY), 2021. — 56 c.
— Pesxum mocryma: o noanucke. — URL: https:/biblioclub.ru/index.php?page=book &id=694446

5.2 JlonosiHuTEIbHAS JIUTEPATypa

1. Bonbkenmreiin, B.C. COopHuk 3aia4 no odumemy Kypcy ¢puszuku: s cTyI€HTOB TEXHUYECKUX
By30B / B.C. Bonbkeniureiin, uza-e gon. u nepepad. — CI16: CnenuanbsHas nureparypa, 1997. — 328 c.

2. Yeptos, A.I'. 3agaunuk mo ¢usnke: Yuebd.mocodue st cTyAeHTOB BTy30B / A.I'. UepToB, 6-¢
u31., nepepad. u gom. — M.: Unaterpan-Ilpecc, 1997. — 544 c.

3. TkaueBa, .A. ®usuka [DeKTpoHHBIN pecypc]: mabopaTopHbiil mpakTukyMm / M.A. TkaueBa. —
Opck, 2014. — Pexxum noctyna: http://library.og-ti.ru/global/metod/metod2016_05_06.pdf

4. Pemenue 3a1a4 o Mmexanuke: yueonoe nocooue: [16+]/ coct. T.A. bensera, B.H. Kpacnoyxoga.
— M.: Omckwii rocypapcTBeHHbli negarornyeckuit yausepceuret (OmMITIY), 2021. — 100 c. — Pexxum no-
cryna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=688021

5. Mansiues, JI.I'. 36panHble raBbl Kypea ¢pusuku: MonekynspHas Gpu3nka 1 TepMOAMHAMUKA!
yuebHoe nocobue / JL.I'. Manbiies, A.A. [loB3Hep; Hayd. pea. A.B. Menkux; Ypanbckuil (penepanbHblii
yHuBepcuteT uM. nepsoro Ilpesunenra Poccun b.H. Enpiuna. — ExatepunOypr: WznatensctBo Ypainb-
ckoro yHmBepcutera, 2020. — 195 c¢. — Pexum gocryma: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=699063

6. Tkauesa, 1. A. Metoauka u3ydeHus pasjena «DJIEKTPOMArHETH3M» CTYACHTAMH TEXHUYIECKHIX
npoduieit: yuebno-metoauueckoe nocooue / M.A. TkaueBa. — Opck: HU3narensctBo Opckoro rymanu-
TapHO-TEXHOJIOTHYECKOT0 HHCTUTYTA (prmmana) OI'Y, 2023. — 195 c. — ISBN 978-5-8424-1005-7.

5.3 llepuoguueckue U3TaHus

1. Venexu ¢puznueckux HayK

2. HayuHno-MeTouueckuit sxypHai «PH3UKa B IIKOJIE)

3. U3BecTus BeicINX yueOHBIX 3aBefieHnid. [loBomkckuii perrnoH. ®u3nko-MareMaTHIECKUE HAYKH.
4. N3Bectust PAH (cepust pusnueckast)

5. ®dusnveckoe oOpa3oBaHUE B By3ax


http://biblioclub.ru/index.php?page=book&id=275299
http://library.og-ti.ru/global/metod/metod2016_05_06.pdf

5.4 UnTepHeT-pecypchl

5.4.1 CoBpemenHbIe NpodeccHOHATIbHBbIE 0a3bI IAHHBIX (B TOM YHCJIe MeKIyHAPOAHbIe pede-
paTuBHbIE 0a3bl JAHHBIX HAYYHbIX U31aAHNI) 1 HH(OPMAINMOHHBIE CIIPABOYHbIE CUCTEMbI.

1. eLIBRARY.RU (www.elibrary.ru). Joctyn cBoGoaubIi. HeoOXoauma HHAMBHIya bHAS PErH-
CTpaLus B JOKAJIbHOU CETH BY3a.
2. Infolio (http://www.infoliolib.info/). YuuBepcuterckas snekTpoHHast OHOIHOTEKA.

5.4.2 TemaTuueckue HpO(l)CCCI/IOHaJILHLIe 0a3bl JaHHbIX H I/IH(l)OpMaIII/IOHHLIe ClipaBOYHbIC

CHUCTEMBbI

1. OTkpeiToe obpazosanue (https://openedu.ru/)
2. Jlekropuym (https://www.lektorium.tv/)

3. Yuebnas pusuko-marematrueckas oudmuoreka (http://eqworld.ipmnet.ru/ru/library.htm)

5.4.3 DuekTpoHHbBIe OHOJIMOTEYHbIE CHCTEMBI

1. OBC «Yuusepcuterckas obubmuoreka ommaita» (http://www.biblioclub.ru/). ITocne peructpaiuu

JIOCTYT BO3MOYKEH U3 JII000H TOUKHM ceTu VIHTepHeT.

5.5 IIporpamMHoe oGecneyeHue, nNpodeccuoHaIbHbIe 0a3bl JAHHBIX U HH(OPMALMOHHBIE

CIIpaBOYHbIC CUCTEMBbI

Tun nporpaMmmHOro
o0ecrnieueHus

HanmenoBanue

Cxema JIMICH3UPOBAHUS, PCIKUM NOCTYIIA

OmneparmonHasi cucteMa

PEJ] OC «Crannapt-
Hash» 11 Padouux
CTaHIINHI

O6pazoBarenpHas auren3us ot 11.07.2022 r. na 3

roaa s 240 paboynx MeCT B paMKaXx COIJIAIIEHUs
o corpynuuuecte ¢ OO0 «Pen Codr» Ne 305/06-
22V ot 28.06.2022 1.

OducHbIif makert

LibreOffice

Co6oxanoe 110,
https://libreoffice.org/download/license/

TekcToBbIN penakTop

Microsoft Visual
Studio Code

Becinataoe I10, https://code.visualstudio.com/Li-
cense/

Notepad++

Cso6oanoe 10, https://notepad-plus-plus.org/

WNutepuer-6paysep

Mozilla Firefox

Csobognoe 10, https://www.mozilla.org/en-
US/foundation/licensing/

Sunekc.bpaysep

becmmataoe I10,
https://yandex.ru/legal/browser agreement/

Chromium

Co6oanoe I10, https://www.chromium.org/Home

6 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCUUIIMHBI

VYyeOHast aynutopus sl IPOBEACHUS 3aHATUN JEKIUMOHHOIO THIA, MPAKTUYECKUX padoT, i
IIPOBEJEHUS T'PYNIOBBIX M MHAWBHUIYAIBHBIX KOHCYJbTAllMM, TEKYLIETO KOHTPOJSA U NPOMEKYTOUHOM
aTTecTauuu. B aynIuToOpuM HMMEEeTCs NEPCOHAIbHBIM KOMIBIOTEP C YCTAHOBJIEHHBIM JIMIEH3HMOHHBIM
IPOTPaMMHBIM 00€CIIEYeHUEM U MYJIbTUMENITHOE 000pyI0BaHue (TIPOEKTOP, IKPaH, 3ByKOBBIE KOJIOHKH).
JlanHOE 000pyI0BaHNE AKTUBHO MCIIOJIB3YETCS IPU MPOBEICHUH JIEKIIMOHHBIX 3aHATHH.

[TomerieHus 111 CaMOCTOATENBHOM paboThl 00yJarOIUXCs OCHAICHBI KOMITBIOTEPHOW TEXHUKOM,
HNOJKIIOYeHHOH K cetn «VHTepHeT», W obOecnedyeHueM AO0CTyla B 3JIEKTPOHHYIO HH(OPMAaIMOHHO-
oOpa3zoBatenbHy0 cpeay OpcKoro ryMaHUTapHO-TEXHOJIOTHYECKOro HHCTHTyTa ((unuana) OI'Y.
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Jnst mpoBeieHus 1a00OpaTOPHBIX 3aHATUHN MpeIHa3HAuYCHBI KOMIIBIOTEPHBIN Kilacc U J1abOpaToOpuu
Kadenpbl MAIIMHOCTPOEHHS, HHEPreTHKM M TPAHCIOpTa. AYIUTOPHUH OCHAIIEHBI CTEHAAMH K
1abopaToOpHBIM paboTam.

Bce nepeuncnennbie ayIMTOpUN OCHAICHBI KOMIUIEKTAMH YYEHHYECKON MeOenn, TeXHHUECKUMHU
CpeAcTBaMu O0YYEHHs, CIYKAIUMHU JUIS TPEICTaBICHHs yueOHOM nH(popMay OONBIION ayAUTOPUH.



