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1 ean u 3a7a494 0CBOEHUS JUCIHUILIHHBI

Ileab OCBOEGHUS NUCLUILIMHBI: MPEACTABUTh (HU3UUECKYIO TEOPHIO, KaK TEOPUIO, OTPAXKAIOLIYIO
pa3BUTHE OKPY)KAIOILIETO HAC MHUPA, OCHOBAHHYIO HA CTPOTHX (PM3NYECKUX 3aKOHAX, MOJYYCHHBIX B pe-
3ynpTaTte 0000IIeHNs HAOII0IeHUH, IPAaKTHYECKOT0 OIIbITA M SKCIIEPUMEHTA.

3amaun:

- ¢(OpMHUPOBATh y CTYJCHTOB €CTECTBEHHOHAYYHOE MUPOBO33pEHUE U (PU3NYECKOE MBIIIICHUE;

- U3YYUTh OCHOBHBIE (DU3UYECKHE SBJICHHUS, OBJIA/IETh OCHOBHBIMU (PU3NYECKUMU TOHSATHIMHU U 3a-
KOHAMH, METOJIaMH (PU3HUECKOTO UCCIIEI0BaHMS;

- OBJIaZIETh OCHOBHBIMH NIPUEMAaMU U METOJAMHU PELIEHUs KOHKPETHBIX (PU3MUEeCKHX 3a1a4;

- 03HaKOMHTBHCS C COBPEMEHHOM Hay4HOU ammaparypoid, chopMHpOBAaTh HABBIKK MPOBeIEHUS (HH-
3UYECKOr0 SKCIIEPUMEHTA,

- cOpMHPOBATH YMEHUS BBLACIATh KOHKPETHOE (PU3MYECKOe COJIepKaHUE MPUKIATHBIX 33134 1O
OyaylieMy HanpaBIeHUIO IPOopEeCCHOHATLHON OATOTOBKY OakasaBpa.

2 MecTo TMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

JlucuuiuinHa OTHOCHTCS K 0a30Boi yactu 0i1oka [l «/lucuurmuHb! (MOTYITN )»

[IpepexBu3nTHI TUCIUIUIMHBLI: OTCYTCTBYIOT

[MocTpexBuzutel aucturumuasl: b1.J1.6.22 Conporusnenune marepuanos, b1./1.b.24 Dnexrporex-
HUKa 1 3ekTponuka, b1.J1.6.25 Teopus MexaHU3MOB U MaIlluH

3 TpeGoBanus K pe3yjabTaTaM 00yUeHUsl MO JUCIHUIIMHE

[Ipomecc n3yveHHs TUCIUILUIMHBI HAIIPaBJICH HA (HOPMHUPOBAHHE CICAYIOMINUX PE3yIbTaTOB 00ydUe-
HUSL.

Koa n nHaumenoBanue gopmu-
PyeMbIX KOMIIETEeHIM I

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

ILnannpyemMsle pe3y/ibTaThbl
o0y4eHHUsI 1O AUCHMILIMHE, Xa-
paKTepusymomume 3Tansl (op-

MHPOBAHHMS KOMIIETEHIUI

OIIK-5 CiocobeH nucnob30Bath
OCHOBHBIE 3aKOHOMEPHOCTH,
JEWCTBYIOLIME B MPOLIECCE U3TO-
TOBJICHHS] MAILIMHOCTPOUTEb-
HBIX U3Jenuil TpeOyeMoro kaye-
CTBa, 33JJaHHOT'0 KOJIMYECTBa
IIpY HaMMEHBIINX 3aTparax 00-
IIIECTBEHHOT'O TpyJa

OIIK-5-B-1 3Haer ocHOBHbIE
€CTECTBEHHOHAYYHbIE 3aKOHO-
MEPHOCTH, JIEHCTBYIOIINE B IIPO-
1IECCE U3TOTOBJICHUS MAIIMHO-
CTPOUTENIbHBIX U3JIEIHUH
OIIK-5-B-2 ®opmupyer 3anauy
W3TOTOBJIEHHS] MAIIUHOCTPOU-
TEJIbHBIX U3/1€IMi Ha (popMaib-
HOM $SI3bIK€ MaT€MaTUKH U pU-
3UKHU

OIIK-5-B-3 Ilpumensier ecte-
CTBEHHOHAYYHbIE METO/bI JI€H-
CTBYIOIIIME B IIPOLIECCE U3TOTOB-
JICHUS] MAIIMHOCTPOUTEIHHBIX
u3zenuii Tpe0yeMoro KauecTna,
3aJJaHHOT'O KOJIMYECTBA IIPU
HaMMEHBIIINX 3aTpaTax ooiie-
CTBEHHOTO TpyJa

3HaTh:

OCHOBHBIE ITOHATHS U 3aKOHbI
(bu3MKH, STABl © METOIBI pellie-
HUS PU3MUECKUX 3ajay pa3ny-
HBIX TUTIOB (Ka4e€CTBEHHBIX, KO-
JIMYECTBEHHBIX U SKCIIEPUMEH-
TaJbHBIX )

YMerb:

IPUMEHSTH MOJTyYeHHbIE 3HAHUS
Ha MPaKTHKE, COCTABIIATH TUIaH
COOCTBEHHOM JeSITeIbHOCTH IPU
pelieHnu 3aaad pu3n4eckoro
coJiepKaHus, MpoBeIeHUU (Hu-
3MYECKOT0 IKCIIEPUMEHTA, TTPO-
BOJIUTH OLICHKY M aHAJIN3 MOJTy-
YEHHBIX Pe3yJIbTaTOB

Baajgern:

OCHOBHBIMH (PH3HUECKUMH TT0-
HATHSMH U 3aKOHAMH, METOJITaMH




Kon u HanmenoBanue popmu-
PyeMbIX KOMIIeTeHIH i

KOII U HAUMCHOBAHHUE€ MHAUKA-
TOpa TOCTHKCHUHA KOMIIETCH-
I

IInanupyemble pe3yabTaThl
o0yueHusI MO JUCHHUILIMHE, Xa-
paxkTepu3ymouue 3Tanbl Gop-

MHUPOBAHMS KOMIIeTEeHIUIA

U IIpUeMaMu IpoBeJieHus Pu3u-

YECKOTr0 MCCIIC0BAHMS, pellie-
HUsI QU3UYECKHX 3a/1a4, HHKe-
HEPHBIX 3a/1a4 eCTECTBEHHOHA-
YYHOT'O COJIEPXKAHUS, 1O TUIAHH-
POBaHMIO, MPOBEICHUIO U 0000-
IICHHUIO PE3YJIbTATOB (hU3HYe-
CKOT'0 IKCIIEPUMEHTA

4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

4.1 CTpyKTYypa TUCHHUILUIHHBI

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTaBisIeT 12 3aueTHBIX enquHul (432 akaJeMUYeCcKUX Jaca).

TpynoemkocTs,
Bua padorsl aKajeMHYeCKHX YacoB
1 cemecTp | 2 cemecTp | 3 cemecTp | BcCero
OO01asi TPy10€MKOCTh 144 144 144 432
KonraktHasi pabora: 14,25 15,5 15,25 45
Jlexmum (JI) 6 6 6 18
IIpakTnueckue 3anstus (I113) 4 4 4 12
Jlabopartopusie paboTs (JIP) 4 4 4 12
Koncynpranuu 1 1 2
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,5 0,25 1
CamocrosiTejibHas pa6oTa: 129,75 128,5 128,75 387
- CaMOTMOJTr0TOBKA (MPopaboTKa U MOBTOPEHHE JICK-
IIMOHHOTO MaTepuaa U MaTepraia y9eOHUKOB U
y4eOHBIX TOCOOUIA; 73,75 108,5 108,75 291
- OAATOTOBKA K MPAKTHYECKUM 3aHSATHSIM; 10 10 10 30
- IOJITOTOBKA K JTa0OPAaTOPHBIM 3aHATUSAM 10 10 10 30
- BBITIOJTHEHUE KOHTPOJILHOW PabOTHI 36 36
Bua uToroBoro KOHTpoJIA (3auer, IK3aMeH, aud-
. 3aver IK3aMeH | JIK3aMeH
(epeHIMpPOBaHHBII 324eT)
Pa3znens! aucuunnuHel, u3ydyaeMeie B 1 cemectpe
N KonnuecTBo yacos
pasngena HaumenoBanwue pa3einon scero | AYAMTOpHAS paboTa | BHea.
JI I13 | JIP | paGora

1 Knunemarnka MaTepuaibHOW TOYKH 33 2 1 30

2 JlnHamMKKa MaTepuaibHON TOYKU 35 1 2 2 30

3 BpamatensHoe BH>KEHME TBEPIOTO Tea 33 2 1 30

4 MounekynsipHast Gpu3MKa U TEPMOJMHAMHKA 43 1 1 1 40

Uroro: 144 6 4 4 130




Paznenbl nucuuIIMHbL, U3y4aeMble B 2 ceMecTpe

No KomngecTBo yacos
pa3z[_ena HaumenoBanwue pa3aenon scero |_AYAHTOpHAA pabora | BHean.
JI I13 | JIP | pabora
5) DNIEeKTPOCTaTUKA ol 2 2 2 45
6 ITocTosTHHEBII TOK 48 2 1 45
7 Marnetusm 45 2 1 2 40
Hroro: 144 6 4 4 130

Pa3nens! qucuunimHel, U3ydyaeMele B 3 ceMecTpe

KomnunuectBo uacoB

Ne

pasnena HaumeHoBanue pa3ieiionB BCero ayﬁmop?g{ pa6J§)IT)a ;:gf)lfé
8 Konebanus u BOIHEI 68 4 2 2 60
9 Bomnnosas ontrka 76 2 2 2 70
Hroro: 144 6 4 4 130
Bcero: 432 18 12 12 162

4.2 Conepxanue pa3iejioB QU CIUANINHBI

Pazgen 1. KunemaTnka matepuaiabHoi Toukn. Ousnueckue MOAEIN: MaTepuanbHas TOUKa, CU-
cTeMa MaTepHaJIbHBIX TOYEK, a0COMOTHO TBEpAOE Teno. CucreMsl oTcuéta. [lepemenienue u nytob. Tpaek-
Topus IBHKeHUS. CKOPOCTh U YCKOPEHUE MAaTEpUaIbHON TOYKHM KaK IPOM3BOJIHBIE PaJuyC-BEKTOpa IO
BpeMeHH. CKOPOCTh U YCKOPEHHUE MPU KPUBOJMHEHHOM ABM>KeHUU. HopManbHOE U TaHreHIMalbHOE (Ka-
caTrejbHOE) yCKOpeHHe. [IBM)KeHHE MaTepHUalbHON TOYKH MO OKPYKHOCTU. YTJIOBbIE BEJIMYMHBI U UX
HarpaBieHue. [Ipeoopazoanus ["anunes. [loctynaTel criennanbHON TEOpUU OTHOCUTENBLHOCTH. [Ipeobpa-
3oBaHus JlopeHua. [lonstie otHOBpeMeHHOCTH. OTHOCUTENBHOCTD JUIMH U IPOMEXKYTKOB BpPEMEHU. 3aKOH
CIIOKEeHMs ckopocTel. HTepBai Mex1y COOBITUSAMU U €r0 MHBAPUAHTHOCTh IO OTHOLIEHHUIO K BBHIOOPY
WHEPLUAIbHOW CUCTEMBI OTCUETA KAK IIPOSBIICHUE B3aUMOCBS3U IIPOCTPAHCTBA U BPEMEHH.

Pa3nea 2. lunamuka marepuajibHOi ToukH. VHepunanbHble cucTeMbl oTcuéra. [lepBrlii 3ak0H
Herorona. Cuia kak mpUYMHA U3MEHEHHs CKOPOCTHU ABMKEHUS U (popMbl Tena. Muepuus. Macca. Bropoii
3akoH HpioTOoHa Kak ypaBHeHue nBrxkeHus. Umnynsc. Cuila Kak npou3BoiHas UMIyibca. TpeTuil 3akoH
HeroTtoHa. Ynpyrue cuinbl, CHIIBI TSATOTEHMSI, CUIIbI TPEHMsI. BHEIIHNE U BHYTPEHHUE CHIIBI. 3aMKHYTBIE
CUCTEMBI. 3aKOH COXPAaHEHHUs UMITyJbca. PaboTa MOCTOSIHHON U epeMEHHON CUIIbl. DHEPTUs Kak YHUBEP-
cajlbHas Mepa pazINyYHbIX (OpM JABWKEHMS U B3auMojeHCTBHs. KuHeTHueckas 3Heprusi MexXaHu4ecKou
CUCTEMBI U €€ CBA3b C paboTON cuil, MPUIIOKEHHBIX K cucteme. [Tone kak popma MaTepuu, ocymiecTBIsAIO-
1asi CUJIOBOE B3aUMOJICHCTBUE MEXJy dacTulaMu BeunlecTBa. KoHcepBaTHMBHBIE U HEKOHCEPBAaTHBHBIE
cuibl. [loTeHnManpHas sHeprus MaTepruaibHONU TOUKU. 3aKOH COXpaHEHHsI MEXaHHU4ecKoH aHepruu. Adco-
JIIOTHO YIIPYTUH U HEYNPYTUH yaapsl. PeIsaTUBUCTCKOE BbIpaKEHUE Ul KHHETUYECKON dHEprun. B3anumo-
CBSI3b MACChI U DHEPTUH. DHEPIUsl CBA3U cucTeMbl. COOTHOIIEHHE MKy ITOJTHON S3HEPTHEN U UMITYJIbCOM
YacTUIbl. [ paHUIBl IPUMEHUMOCTHU KIACCUUECKOM (HbIOTOHOBCKON) MEXaHUKH.

Pasznen 3. BpamareibHoe ABH:KeHHe TBEPAOI0 Teja. DIEMEHThl KHHEMATUKH BPAIlaTeIbHOTO
JIBIDKEHUS a0COIIOTHO TBEPJIOTO Teja. YTIIOBas CKOPOCTh U YIIIOBOE YCKOPEHHE, UX CBS3b C JIMHEHHBIMU
CKOPOCTSIMH M YCKOPEHMSIMU TOUYEK BPAILAFOIIETOC Telaa. MOMEHT CHIIBI | MOMEHT UMITYJIbCA MEX aHUYE-
CKOM cucTeMbl. MOMEHT MHEPLIMU TeJla OTHOCUTENIBHO OCH BpalleHus. MOMEHT UMITylbCca Tella OTHOCHU-
TEJIbHO HENOJIBM>KHOW OcH BpanieHus1. OCHOBHOE ypaBHEHHUE JUHAMUKH BPAIIATEIbHOTO JBUKEHUS TBEP-
JIOTO TeJa OTHOCHUTENIbHO HEeMOABMKHOU ocu. KuHeTnueckast sHeprus Bpamjaromerocs tena. Padora npu
BpallaTeJIbHOM JBHKEHUH.

Pa3nea 4. Monekynsipaasi Qu3uKa 1 TepMOANHAMHUKA. TepMOJMHAMUYECKHE TapaMETPhI COCTO-
SIHHSI CUCTEMBI. PaBHOBECHBIE COCTOSTHUS CHCTEMBI U Tporiecchl. neanpHbiil ra3. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMUHETUYECKOM TEOPUHM HJEalbHOIO rasa s JaBieHUsA. MOIeKyIspHO-KUHETUYECKUN
CMBICT TeMIeparypbl. Uncio cteneHeit cBo0oAbl MOJIEKYJl. 3aKOH paBHOMEPHOT'O pacipe/iesIeHUs SHEPTUU
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0 CTeneHsIM cBO0OIbI MoieKy1. CpeaHsis KuHeTHUecKas sHeprusi. ['a30BbIe 3aKOHBI KaK CIIEJICTBUE MOJIE-
KyJISIpHO-KUHEeTH4YecKoi Teopun. Pacnpenenenne MakcBemna. Pacnipenenenue yactuil mo aOCOIIOTHBIM
3HAYCHUSIM CKOpOCTH. MneanbHbli ra3 B mose Tsarotenus. bapomerpudeckas hopmyna. 3akoH bonbiimana
JUISL pacipeAesieHUsT YaCTULl BO BHEIIHEM IMOTEHIMAIBLHOM I0JI€. BHYTpEHHSIS 3HEPrUsl UICAIBHOTO rasa.
Pabora raza npu ero pacmmpenuu. Komuuectso temiotsl. Temnoémkocts. [lepBoe Hayano TepMoanHa-
mukd. [IpuMeHeHne nmepBoro Havaia TEPMOAMHAMHUKHN K M30-TIpoIieccaM M aaquabaTHOMY TPOIECCy Ujie-
aJIbHOTO ra3a. 3aBUCUMOCTb TEIUIOEMKOCTH UCAIIBHOTO T'a3a OT BU/1a IPOLECCAa U3MEHEHHUS €TI0 COCTOSTHHUSL.
Bropoe navano repmoaunamuku. OOpaTuMbie U HEOOPATUMEBIE TPOIIECCHI, KPYTOBBIE U HEKPYTOBBIE IPO-
neccel. Hukn Kapno. KIIJ nmneansHoit TeroBoi Mamuubl. HezaBucumocts KIIZ o6parmmoro mukia
KapHo ot npuposi pabouero tena. Makcumanbabiid KIT/] TermoBoit Mamuael. Paznuyaabie hopMyIupoBKH
BTOPOTO Hayayia TepMOAMHAMHKU. DHTpomus. CpeHee YiCIO CTOJKHOBEHHUN U CPEIHsIS UTHHA CBOOO/I-
HOTo npo0era MoJIeKyJ. SIBjaeHus nepeHoca B TepMOAMHAMUYECKH HEPAaBHOBECHBIX cUCTeMax. Terionpo-
BOJHOCTH. [l dy3us B razax u B TBEPABIX Tenax. BsI3KOCTh ra3oB u xkuakoctel. Peanbubie ra3er. OTeTym-
JIGHHE OT 3aKOHOB HJICAJIbHBIX ra3oB. YpaBHeHue Ban-nep-Baanbca. CpaBHenue nzotepm Ban-nep-Ba-
anbca ¢ IKCIEepUMEHTaTbHBIMUA. KpuTnueckas Touka. MetactaOmibHbIe cOCTOSTHUSL. Da30BbIe TIEPEXOIbI.
BHyTpennsis sHeprus peanbHoro raza. OcoOeHHOCTH KHUAKOTO U TBEPIOTO cocTOsTHUS BetecTBa. Kpucrai-
JYecKas pemeTKa.

Paspnen S. daexkrpocraTuka. Bzaumoneiictsue 3apsaaoB. 3akoH Kynona. [Tpunuun cynepno3unuu.
DnekTpocTaTudeckoe mnoje. Hanpssk€HHOCTh 3JIEKTPOCTATUYECKOTO ToJis. Pacuér snmekTpocTaTudecKux
nosie metogom cynepno3unuu. [lone nunons. Ilotok BekTopa HaNPsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.
Teopema "aycca aiist 3J€KTPOCTATHYECKOTO OISl B BAKyyMe U €€ MpUMEHeHHe K pacuéry noseit. Pabora
CUJI 3JIEKTPOCTATUYECKOro moJisd. [loTeHIumanbHblid XapakTep 3JeKTpocTaTHdeckoro mnojs. Llupkynsus
BekTOpa HanpspKEHHOCTH. [ToTenmuan. CBsi3b MEXy HAPSKEHHOCTHIO U MOTEHIIUAIOM. DJIEKTPUUECKOE
noJie B BeulecTse. Jluannekrpruueckas BOCOPUUMYHMBOCTD BelllecTBa. Hanpssk€HHOCTD NOJISL B TUAJIEKTPUKE.
OTHOCUTENBHAS AUAICKTPUUYECKAs MPOHUIIAEMOCTh Cpe/ibl. DlleKTpuueckoe cMemienue. Teopema ["aycca
JUTS1 BJIEKTPOCTATUUYECKOIO MOJIs B ANAIIEKTpUKax. [[poBogHukH B anekTpocrarnueckom node. [lone BHyTpu
MIPOBOJIHUKA U Y €r0 MMOBEPXHOCTU. Pactipeenenue 3apsiia B MpOBOJHUKE. DIECKTPOEMKOCTh YETUHEHHOTO
npoBojHUKa. KoHeHcaTopsl. DHEprus 3apsHKEHHBIX MPOBOJHUKOB, YEIUHEHHOTO MPOBOJIHHMKA, KOH/ICH-
caTopa U CUCTEMBI IIPOBOJHUKOB. DHEPTHUS IIEKTPOCTATUUECKOTrO 1mojsi. OObEMHAs TUIOTHOCTH YHEPTHUH.

Paznen 6. IlocTosiHHBIN TOK. [IOCTOSHHBIN 3JEKTPUUECKUNA TOK, €70 XapaKTEPUCTUKU. Y CIIOBUS
CYIIECTBOBAHUSA MOCTOSHHOI'O 3JIEKTPUYECKOTO TOKA. Pa3HOCTh MOTEHUMAIOB, 3JIEKTPOABUKYILAS CHIIA,
HanpspkeHrue. CTOPOHHUE CUITBI B AJIEKTPOABIDKYIIEH 1ienu. Victounuku Toka. O6001mEHHbIH 3akoH OMa B
uHTerpasibHoi popme. 3akoH OMa B auddepenunanbHoi popme. 3akoH [xoyns — JleHna B MHTErpanbHOM
u nuddepenumanbHoi hopme. Buapl coemuHeHUs MPOBOIHUKOB. Pa3BeTBIEHHBIE ANEKTPUUYECKUE TICTIH.
[IpaBuna Kupxroda. Kinaccuueckas 21eKTpoHHAst TEOPHUS SJIEKTPOIPOBOTHOCTH METAUIOB U €€ ONBITHBIC
000CHOBaHMS.

Pazgen 7. Marderusm. HAyKIKsSI MAarHUTHOTO MOJIS ABHKYIIErOCs 3apsiia. MarHuTHoe moJie sJie-
MeHTa Toka. 3akoH buo-CaBapa-Jlamiaca u ero mpuMeHeHHue K pacu€Ty MarHUTHOTO moJsisl. MarHutHoe
MoJI€ TPSMOJMHEUHOTO MPOBOJHUKA C TOKOM. MarHuTHOE MOJ€ KOJIbLEBOr0 TOKa. MarHUTHBII MOMEHT
KOHTYypa ¢ TokoM. L{upkynsauus BeKTopa MarHUTHOW WHIYKIMH (3aKOH TMOJIHOTO TOKA) JJISI MAarHUTHOTO
OJIsI B BAKyyMe€ U €0 TPUMEHEHHE K pacu€Ty MarHUTHOTO TIOJIsl coJieHou 1a v Topouaa. CuiioBoe neicTBre
MarHuTHOTO 1oJjisl. 3akoH Amrnepa. BanmonelicTBue napamieabHbIX TPOBOJHUKOB ¢ TOKOM. Onipesienenue
eauHuIbl criibl Toka B cucteme CH. KoHTyp ¢ TOKOM B OJTHOPOJTHOM MarHUTHOM TI0Jie. DHEPTrHUsl B3auMO-
JIEMCTBUSI KOHTYpa ¢ TOKOM B MarHUTHOM nonie. Cuna JlopeHna. /[BukeHne 3apsyKeHHbIX YacTHUI[ B Mar-
HUTHOM T1oJie. [ToTok BekTopa MarHuTHOM nHAYKIMU. Teopema ["aycca st marauTHoro nosisa. Pabora ne-
peMenieHusl MPOBOJHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM noJjie. MarHuTHoe 1noJje B BeulecTse. Marue-
TUKH. XapaKkTePUCTUKH MArHUTHOTO TOJIS B BemecTBe. HamarHm4yeHHOCTh. MarHuTHas BOCIPHUHMYH-
BOCTbh. Hanpsnk€HHOCTH MArHUTHOTO TOJIS B BelllecTBE. MarHuTHasi MPOHUIIAEMOCTh cpefibl. OpOUTaTbHBIM
MarHUTHBIM U MEXaHWYECKU MOMEHTHI 3JIeKTpoHa B aroMe. CIIMHOBBIE MAarHUTHBIE MOMEHTHI. ATOM B
MarHuTHOM MOJie. DIeMEeHTapHast Teopusl ua- U napamarietusma. Geppomarneruku. Kpupas namarau-
yuBaHus. MarauTtHseIi ructepesuc. Touka Kiopu. Jlomensr. CimnoBast mpupoaa gpeppomarunerusma. Ssie-
HUE JIEKTPOMAarHUTHOM MHIYKUMU. 3aKoH JleHna. 3akOH 3JIEKTPOMAarHUTHOW MHIYKLIUU U €TO BBIBOJ U3
3aKoHa coxpaHeHus sHeprun. BozankHoBenne 3J1C HHAYKIIMH B IPOBOTHUKE, IBHKYIIIEMCS B MATHUTHOM



II0JIE U B paMKe, PABHOMEPHO BPAILAIOIIECICS B OJHOPOAHOM MarHUTHOM none. CamonHaykuus. MHayk-
TUBHOCTb KOHTYpaA. 3aKOH U3MEHEHUs TOKA MPU 3aMbIKAaHUU U Pa3MbIKaHUU 3IEKTPUUECKOM enu. Bzanum-
Hasi MHAYKUUs. B3auMHas MHIYKTUBHOCTh. DHEPIrUsi MarHuTHOro nosisi. Cucrema ypaBHeHHi MakcBera.

Paznen 8. Kosnedanus u BosHbl. ['apMonudeckne Konebanus U MX XxapakTepucTuku. CKOpoCTh U
YCKOpEHUE TapMOHUYECKUX Kosiebanuii. MeTo BekTopHbIX quarpamm. CBoOoaHbIe Koyiebanus. MexaHu-
YECKHI U JIEKTPHUCCKUI KONeOaTebHBIA KOHTYPbI. AHAJIOTHS MTPOLECCOB CBOOOTHBIX IEKTPUUECKUX U
MEXaHUYECKUX KOJIeOaHU. AHATIOTHS MEXIY JICKTPUUECKUMU U MEXaHUYeCKUMU BenuunHaMmu. udde-
peHIMATbHOE YpPAaBHEHHE CBOOOJHBIX KoleOaHui. 3aTyxaomue Koinedanus. Y paBHeHHE CBOOOHBIX 3aTy-
xaromux konebanuii. JJoopoTtHOCTh. BBIHYXIeHHBIE KosleOanus. Llenu mepemennoro Toka. Pesucrop B
LeNU epeMeHHoro Toka. KonaeHncaTop B 1ienu nepeMeHHoro toka. Kartyiika B 1ienu nepeMeHHOro Toka.
[Tocnenosarensubiit RLC-koHTYp. BekropHas nuarpamma asist nocienoBatenbHoit RLC-nenu. 3akon Oma
JUISL IENW IEpEMEHHOTr0 ToKa. Pe3oHaHc. Pe3oHaHc TOKOB M HanpshkeHHi. Pe30HaHCHBIE KpUBBIE 1J1s KOH-
TYPOB C pa3IMYHBIMU 3HAYeHUSMHU H0OpoTHOCTH Q. BosHbl u ux xapaktepuctuku. [ paduk Bomubl. Cko-
POCTb BOJIHBI. Y paBHEHHE IJIOCKOW BOJIHBI. BOTHOBOMH ()POHT U BOJIHOBAs IOBEPXHOCTh. DINEKTPOMArHuT-
HbIE€ BOJIHBI. YpaBHEHHUE IUIOCKON MOHOXPOMAaTHUECKOM AJIEKTPOMAarHuTHOW BOJIHBL. OCHOBHBIE CBOWCTBA
3JIEKTPOMAarHUTHBIX BOJIH. DHEPrUsl U MHTEHCUBHOCTD 3JIEKTPOMArHUTHBIX BOJIH. [loTOoK sHEprun. BekTop
Ywmosa-IloliHTHHTa.

Pa3znen 9. BoanoBasi ontuka. Muarepdepenuus cBera. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh
CBETOBBIX BOJIH. CITOCOOBI TOTY4YEHHUSI KOTE€PEHTHBIX HCTOYHUKOB cBeTa. Pacuér nntepdepeHnonHoi Kap-
THUHBI OT JBYX KOT€PEHTHBIX UCTOUYHUKOB. OnNTHYECKas JJMHA YT U ONTUYECKas Pa3HOCTh XOJ1a BOJIH.
WNurepdepennus B ToHKUX IU1€HKaX. [lomockl paBHO# TonmuHb! (kiauH, Konabia HetoToHa) 1 onock! pas-
HOro HaksoHa. [IpakTHyeckoe MpUMeHeHHe HHTEPPEPEHIIUU CBETA: MPOCBETIEHUE ONTUKU, KOHTPOJb 00-
pabotku nosepxHocteit. Uatepdepomerpsl. udpakmus ceera. [punmun ['toiirenca-dpenens. Meron 301
Openens. Judpaxius B napauiedbHbIX JIydax Ha OAHOH IIenH, Ha qudpakiuonHoil pemérke. [lonspuza-
uus cBeta. EcrecTBeHHBIN U moJisipu3oBaHHbIA cBeT. [lonspusanus cBeta nmpu oTpakeHuu. 3akoH bpro-
crepa. AHaJIM3 NOJISIpU30BaHHOTrO cBeta. [lonsipon bl 1 nosispu3almoHHble Mpu3Mbl. 3akoH Mamtoca. Orn-
TUYECKH aKTUBHBIE BEUIECTBA. JBOMHOE TydenpesioMIIeHuE.

4.3 JlabopaTtopHbie padoThl

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Koxr-s0
paszziena 4acoB
1 2 IIpoBepka 3akOHOB JBM)KEHHUS HA MallnHe ATByna 1
1 2 Ornpenienienrne CKOpPOCTH MONIETA MU OAJUTUCTUYECKIM MasiTHUKOM 1
2 3 OmnpeneneHne MOMEHTa HHEPIIMM MaXOBOTO KOJIECA U CUJIbI TPEHUS B 1
oropax
5 4 OmnpeneneHne OTHOLIEHUH yAeTbHBIX TEIUNIOEMKOCTEN Ta3a METOJIOM 1
a711abaTUYeCKOro pacliupeHus
3 5 ITocTpoeHune 3KBUMOTEHIIUAIBHBIX U CHIIOBBIX JTMHUN 9
AIIEKTPOCTATUIECKOTO OIS
4 7 Onpenenenne ropu30HTANbHOM COCTABIAIONIENH MATHUTHOTO MOJIS 5
3emin
5 8 Pe3onanc HanpspKeHUs! 2
6 9 N3yuenne qupaklinOHHON pelIeTKH 2
Utoro 12
4.4 TlpakTHYecKue 3aHATHUS (CEeMHHAPBI)
Ne 3anaTHs Ne Tema Koxr-s0
paszziena 4acoB
1 1 KunemaTnka MarepraabHON TOYKH 1
1,2 2 JlunaMyka MaTepuaibHOM TOUKHU 2
2 4 3aKkoHBI uaeanbHOTro rasa. [leppoe HayanI0 TEPMOIUHAMHUKH 1
3 5 Pacyer anekTpruyeckoro nojisi TOYEUHBIX 3apsiioB 2




4 6 [TocTostHubIN TOK. 3akoHbl Kupxroda 1

4 7 Cuna Amnepa. CI/IJ}a JlopeHnia. MarHuTHBIN NOTOK. SIBiIeHHE 1
JIEKTPOMarHUTHOM MHIYKIIMU

5 8 Kunemaruka rapMoHndeckux kosiebanuil. CiioxxeHue 2
TrapMOHUYECKUX KoeOaHuH

6 8 IlepeMeHHBIH 2JIEKTPUIECKUN TOK 2
Bcero 12

4.5 KonrtpoJnbHas padora (1 cemecTp)

1.01. Touka ABUKETCS IO OKPYKHOCTH pannycoM R =4 M. 3akoH ee ABUKEHUS BbIpAXKaETCs ypaB-
HenueM s = A + Bt?, rie A = 8 M, B = - 2 M/c?. OnpenennTs MOMEHT BPeMEHH t, KOT/Ia HOPMAJTbHOE YCKO-
peHue an Touky paBHO 12 M/c?. HaliTi cKopoCTb V, TAHTEHIMANBHOE A M MOJTHOE 2 YCKOPEHHUS TOYKH B TOT
JK€ MOMEHT BpEMEHHU t.

1.11. Teno 6porIeHO BEpTUKAIBHO BBEPX C HAYAITBLHOM CKOPOCTHIO Vo = 4 M/c. Koraa oHo mocTuriio
BEpPXHEH TOUKHU I10JIETA U3 TOTO K€ HAYAJIbHOT'O IMIYHKTA, C TOM € HayalbHON CKOPOCTBIO Vo BEPTUKAIBHO
BBepX OpoieHo BTopoe Teno. Ha kakom paccrosinuu h oT HauanbHOroO myHKTa BeTpeTsTes Tena? Corpo-
TUBJICHUE BO3/lyXa HE YUUTHIBATh.

1.21. ITpux TOpU30HTATIBLHOM IOJIETE CO CKOPOCTHIO L = 250 M/C, cHapsa Maccoil m = 8 KT pa3opBacs
Ha JIBe yacTH. bojbImas 9acTe Maccoit my = 6 Kr moJryunia ckopoctsb u1 = 400 M/c B HanpaBJIeHUH MOJIETA
cHapsana. OnpeaenuTs MOIYJb U HAPaBICHHE CKOPOCTHU U2 MEHBIIEH YacTH CHapsia.

1.31. Bpycok maccoit m = 2 Kr 3a)KaT MEXIy ABYMS BEPTUKAJIBHBIMU IUIOCKOCTSAMU C CHUJIOU
F =10 H. Haiitu yckopenue Opycka u CHILy TPEHUSI MEXTy OpYCKOM M IJIOCKOCTBIO MPH €T0 MPOCKAIb3bI-
BaHuU. Kakylo MUHUMaNbHYIO BEPTUKAIbHYIO CUITY Fmin HY’)KHO IPUIIOKUTE K OpPYCKY, YTOOBI MIOAHUMATD
ero BBepx? Omnpenenuts padboty 3Toi cuibl Ha myTH 20 cMm. Koaddurment tpenus p = 0,5.

1.41. Hutb ¢ npuBs3aHHBIMH K €€ KOHLIaM Tpy3amMu MaccamMu M1 = 50 r u m2 = 60 r nepexkunyTa
yepe3 0ok auamerpoM D = 4 cMm. Onpenenutb MOMEHT uHepuuu J OJ0Ka, eciau MoJ ACHCTBUEM CHUJIbI
TSKECTH TPY30B OH TOMYYHJI YIJIoBoe yckopenue B = 1,5 pan/c?. Tpenuem u mpocKanb3bIBAHAEM HUTH TI0
010Ky npeHeOpeyb.

1.51. Tpu GanioHa BMECTUMOCTH KOTOPBIX COOTBETCTBEHHO paBHBI Vi = 3 am3, Vo = 7 mv®,
V3 =5 nm®, HamonHeHs! ofuH KucaopoaoM (p1 = 2-10° ITa), apyroii — azotom (pz = 3-10° I1a) u Tpetwmii —
YTIEKHCIBIM ra3oM (ps = 6-10* ITa) mpu o1HOI 1 TO#f %ke TemmepaType. BalloHsI COETNHSIOT MEX Ty COOOi,
npuyeM o0pasyeTcst cMech TOM ke TemnepaTypbl. KakoBo naBieHue cMecu?

1.61. Tlpu uzorepmuueckoM pacimmpenun azora npu temneparype T = 280 K o6wem ero yBenu-
yuiIcs B JBa paza. OnpenenuTs: 1) coBeplIeHHYI0 NPU pacIMPEeHUH ra3a padoTty A; 2) U3MEHEHUE BHYT-
penneii sneprun AU; 3) konuuecTBo TeoThl Q, momyyeHHoe razoM. Macca azora m = 0,2 kr.

1.71. JIByxatomHblii ra3, Haxoxadwmuiics npu gasneHnn 2 MIla u temneparype 27 °C, cxumaercs
agunabaTHYecKu, mpuyeM o0beM yMeHbIaeTcs BaBoe. Haiinure TeMrepaTypy u JaBieHuE Ta3a mocie cxa-
THUSL.

5 YuyeOHo-MeTOOAMYECKOE 00ecIeYeHNe U CIUIIIHHbI
5.1 OcHoBHas1 1uTEparypa

1. KpaBuenko, H.}O. ®u3uka: yueOHuk u npaktukym ais By3oB / H.}O. Kpasuenko. — M.: U3na-
tenbeTBO FOpaiit, 2026. — 322 ¢. — ISBN 978-5-534-19224-7. — Tekct: aeKTpoHHBIN. — Pexum nocrymna:
https://urait.ru/bcode/583634.

2. JlaBeikoB, B.B. du3uka: MexaHuka, 3J€KTPHUECTBO U MarHeTH3M: y4eOHHK Juis By30B / B.B.
JlaBBITKOB. — 2-¢ U3 1., uctp. u jgom. — M.: U3matensctBo FOpaiit, 2026. — 169 ¢. — ISBN 978-5-534-05013-
4. — Tekcr: anekTpoHHbIA. — Pexxum goctymna: https://urait.ru/bcode/586005

3. Cagenbes, 1.B. Kypc odmeit ¢pusuku [Tekct]: yaeOHOE TocoOHe ISl CTYJACHTOB BY30B IO TEX-
HU4eckuM HampaBieHusM: [B 5 T.] / I.B. CasenbeB. — T. 1. Mexanuka. — Cankr-IlerepOypr: Jlans, 2011.
—336 c. — ISBN 978-5-8114-1207-5.



5.2 lonoiHUTE/ILHAS JIUTEPATYPa

1. Boaskenmreitn, B.C. CoopHuk 3ama4 1o obmeMy Kypey ¢dusuku: s CTyACHTOB TEXHHYECKUX
By30B / B.C. Bonbkenmreits, u3a-e aoi. u nepepad. — CI16: Crnenuanbaas mutepatypa, 1997. — 328 c.

2. Yepros, A.I'. 3agaunuk 1o ¢usuke: Yueb.mocodue st cTryaeHToB BTy30B / A.I'. Uepros, 6-¢
u3., nepepad. u gom. — M.: Uaterpan-Ilpece, 1997. — 544 c.

3. TkaueBa, 1.A. ®usuka [DaeKTpoHHBINA pecypc]: adoparopHbiid mpaktukyM / M.A. TkaueBa. —
Opck, 2014. — Pexxum nocryna: http://library.og-ti.ru/global/metod/metod2016 05 06.pdf

4, Txauesa, M. A. MeTtonuka u3ydeHus pasjaeiia « JJEKTPOMArHeTH3M» CTYICHTAMH TEXHUYECKUX
npoduieit: yueOHo-meTonuueckoe nocooue / M.A. TkaueBa. — Opck: MU3narensctBo Opckoro rymMaHu-
TapHO-TEXHOJIOTUYECKOT0 HHCTUTYTA (prmana) OI'Y, 2023. — 195 c. — ISBN 978-5-8424-1005-7.

5.3 llepuoguyeckne U3TaHUsA

1. Ycenexu ¢pusnveckux HayK

2. Hayuno-meroauueckuii )ypHain «Du3uKa B MIKOJIE»

3. U3BecTus BeicIINX yueOHBIX 3aBefieHuid. [loBomkckuil pernoH. ®u3nko-MareMaTHYECKUE HAYKH.
4, NzBectust PAH (cepust pusnueckas)

5. ®usnyeckoe 00pazoBaHUE B By3ax

5.4 UnTepHeT-pecypchl

5.4.1 CoBpemeHHbIe Ipo(eccHOHAIBHBIE 0a3bI JAHHBIX (B TOM YHCJIe MeKIYHAPOAHbIe pede-
paTUBHbIE 0a3bl JaHHBIX HAYYHbIX U3JaHN) 1 MH(GOPMALMOHHBIE CTIPABOYHbIE CHCTEMBI.

1. Hayunas 6ubaunoteka (http://niv.ru/). Joctymn cBOOGOIHBIIA.
2. eLIBRARY.RU (www.elibrary.ru). Joctyn cBo6oaublii. HeoOxomuma MHIMBHyallbHAS PETHU-
CTpalys B JIOKAIBHOH CETH BY3a.

5.4.2 TemaTn4yeckue npogeccuoHalbHble 0a3bl JAHHBIX U MH(OPMANMOHHbIE CIPABOYHbIE
CHCTEMBI

1. OtkpeiToe obpazoBanue (https://openedu.ru/)
2. Jlekropuym (https://www.lektorium.tv/)

5.4.3 DaeKkTpoHHbIe OHOJIMOTEYHbIE CHCTEMBI

1. OBC HOpaiir (https://urait.ru/)
5.4.4 lonosuTenbHble MHTEpHET-pecypChl

1. Yuebnas pusuko-maTeMaTrueckas oudmuoteka (http://eqworld.ipmnet.ru/ru/library.htm)

5.5 IIporpammHoe obecnedeHue, NpoecCHOHAIBbHBIC 0a3bl JAHHBIX M WH(OPMaLMOHHBIE
CIIPaBOYHBIC CUCTEMBbI

Tun nporpaMmmHOro

HaunmenoBanue CxeMa IULIEH3UPOBAHUS, PEKUM JIOCTYIA
oOecrieyeHus it p > P JOCTyTI

O6pa3zoBarenpHas aureH3us ot 26.06.2025 r. Ha 3

rofa amnst 250 pabodnx MecT B paMKax COTJIAIICHUS
o corpynuuuectBe ¢ OO0 «Pex Codr» Ne 305/06-
22V ot 28.06.2022 1.

AnvrepHatuBHas peanu- | WINE Cob6oanoe 10, https://wiki.winehq.org/Licensing

PEJl OC «Cranpapt-
OmnepannonHas cucteMa | Has U1 Pabounx
CTaHIni
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3aIus CpeIbl HCIOTHE-
Hust iporpamm Microsoft
Windows mrst OC Ha
6aze simpa Linux

i i ; Ceo6oanoe I10,
Ofpuemuii maxer LibreOffice https://libreoffice.org/download/license/
Untepuer-6paysep Sunexc.Bpaysep becmiatnoe 110,

https://yandex.ru/legal/browser_agreement/
Crobognoe 10, aBsieTcs KOMITOHEHTOM CPEJIbI
MATE st OC nHa 6a3e siapa Linux,
https://github.com/matedesktop/atril?tab=GPL-2.0-
1-ov-file#treadme

[Tporpamma npocmoTpa
ANIEKTPOHHBIX JOKyMeH- | Atril
TOB

6 MaTepunajibHO-TEXHUYECKO€E o0ecnevyeHne TUCHUIIMHBI

VYyeOHasi aynuropus sl IPOBEACHUS 3aHATUN JEKIMOHHOIO THUIA, MPAKTUYECKUX padoT, i
NPOBENCHUS TPYNIOBBIX W WHIMBHIYaTbHBIX KOHCYJIBTAIlUH, TEKYIEro KOHTPOJS U NPOMEKYTOUHOMH
aTTecTauud. B ayautopun uMeeTcsl NMepCOHANbHBIA KOMIBIOTEP C YCTAHOBJICHHBIM JIMIEH3UMOHHBIM
IPOrpaMMHBIM 00€CIIEUEHUEM U MYJIbTUMENNIHOE 000py0BaHUE (IIPOEKTOP, IKPAH, 3BYKOBBIE KOJIOHKH).
JlanHoe o0opynoBaHUE aKTUBHO HUCIIOJIb3YETCS MPU MPOBEACHUH JICKIIMOHHBIX 3aHSATHI.

[TomemieHus u1si CAMOCTOSTENBLHON pabOThl 00YYarOIIMXCSl OCHAILIEHBI KOMIIBIOTEPHOW TEXHUKOM,
MOJKIIIOUEeHHOW K cetn «lHTepHeT», u oOecrnedyeHueM JAOCTyla B S3JIEKTPOHHYI0 HH(DOPMAIMOHHO-
oOpa3oBaTenbHyI0 cpeay OpcKOoro ryMaHUTapHO-TEXHOJIOTHYECKOTro HHCTHTYTA (hunuana) OI'Y.

Jl5is mpoBeieHust JTa0OpaTOPHBIX 3aHATHI MpeJHa3HAYECHbI 1a00paTOprUn U KOMIBIOTEPHBIN KIIAcC
Kadeapel MaIIMHOCTPOSHUS, SHEPreTHMKH W TPAHCHOPTAa. AYIUTOPHHM OCHAIICHBl CTEHIAMH K
nabopaTopHBIM paboTam.

Bce nepeuncneHHple ayTMTOPHHA OCHAIEHBI KOMIUIEKTAMH YY€HUYECKOW MeOenH, TeXHUIeCKUMHU
CpeaCcTBaMU OOy4YeHUsl, CIY>KaIlUMHU ISl IPEACTaBlIeHUs yueOHON nHpOopMaIuu OONBIION ayIUTOPUH.



