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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 )»

[IpepexBu3nTH TUCHUILIAHBL: OTCYTCTBYIOT

[MocTpexBuzutel aucuumuiunbl: b1./(.b.8 be3omacHocts xuzneaestensHoctu, b1.J1.6.20 3nexrpo-
Huka, b1./[.B.7 Dnexrpuueckuii npuBoa

3 TpeGoBanus K pe3yjabTaTaM 00yUeHUsl MO JUCIHUIIMHE

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

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

MHPOBAHHMS KOMIIETEHIUI

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

Koa n nHaumenoBanue gpopmu-
PyeMbIX KOMIIETEeHIM I

OIIK-3 CniocobeH MpUMEeHSTh
COOTBETCTBYIOLINH (hHU3UKO-Ma-
TEMaTUYECKHH ammapar, MEeTO/bl
aHaJIM3a U MOJICIMPOBAHUS, TEO-
PETHYECKOT0 U SKCIIEPUMEH-
TaJbHOT'O UCCIIEIOBAHUS IIPHU pe-
IIEHUH MTPO(ecCHOHATIBHBIX 3a-
na4

OIIK-3-B-5 JleMoHCTpUpYET T10-
HUMaHue QU3NUECKUX SBICHUN
U yMeeT IPUMEHSTh (PU3HUECKUE
3aKOHBI MEXaHUKH, MOJIEKYJISIP-
HOW (DM3UKHU, TEPMOAMHAMUKH,
3JIEKTPUYECTBA U MarHETU3Ma
JUTSL PEUICHUS] TUIIOBBIX 33144
OIIK-3-B-6 JleMoHcTpupyeT
3HaHHUE IEMEHTAPHBIX OCHOB
OIITUKH, KBAHTOBOW MEXaHUKH U
aTOMHOU (PU3UKU

3HaTh:

OCHOBHBIE ITOHATHS U 3aKOHbI
(bu3MKH, STABl © METOIBI pellie-
HUS PU3MUECKUX 3ajay pa3ny-
HBIX TUTIOB (Ka4e€CTBEHHBIX, KO-
JIMYECTBEHHBIX M IKCIIEPUMEH-
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 T10-
HATHSMH U 3aKOHAMH, METOJITaMH




Kon u HaumeHnoBanue popmu-
PyeMbIX KOMIIeTeHIH i

KOII U HAUMCHOBAHHUE€ MHAUKA-
TOpa TOCTHKCHUHA KOMIIETCH-
I

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

MHUPOBAHMS KOMIIeTEeHIUIA

U IpreMaMH TpoBeeHus husu-
YECKOTr0 MCCIIC0BAHHUS, 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

YK-1 CniocobeH ocymecTBIsITh
ITIOUCK, KPUTUYECKUN aHAIIU3 U
CUHTE3 UH(pOpMAIIH, IPHUMe-
HSATh CUCTEMHBIN MOJAXOM ISl
pelIeHus NOCTABJICHHBIX 3a]1a4

YK-1-B-4 I[IpumeHsieT MeTO bl
cbopa, XxpaHeHus, 00padOTKH,
nepeayun, aHalIu3a U CHHTE3a
uH(OPMALIUHU C UCIIOTIH30BA-
HUEM KOMIIBIOTEPHBIX TEXHOJIO-

3HaTh:

METO/IbI IOMCKA OCHOBHBIX 3aKO0-
HOB (DU3UKH, CTTOCOOOB PEIICHHS
(bU3HYECKUX 3a/1a4 B PA3INIHBIX
UCTOYHUKAX MH(OpMAIHH

TMH I pELICHUs IOCTABJICH-
HBIX 3a7a4

YMerb:

MIPUMEHSATHh KOMITBIOTEPHBIC TEX-
HOJIOTHUHU HpI/I pGHIeHI/II/I 3a1a4
(bU3UYECKOTO COJIep KaHus, TIPO-
BEJICHUU BUPTYAIBHOTO (pr3mue-
CKOT'0 DKCIIEpUMEHTA

Baaners:

OCHOBHBIMH METOJIaMH U TIpHE-
MaMHu HpOBeIIeHI/Iﬂ KOMHI)IOTep-
HOTO (PU3UYECKOTO HCCIIeI0BA-
HUS

4 CTpyKTypa U coiepKaHHue QU CUUILIHHBI
4.1 CTpyKTypa A¥COHMIIIMHBI

OO61ast TPy0€MKOCTh TUCITUTUIMHBI cocTaBsieT 11 3adeTHhIX enuHUIl (396 akaieMUYeCKUX 4acoB).

TpyroeMKoCTb,
Bua padorsl aKa/JIeMUYECKHUX YaCoB
1 cemectp | 2 cemecTp BCero
OO0mas Tpy10éMKOCTh 180 216 396
KonTakTHas padora: 15,5 21,5 37
Jlexuuu (JI) 6 8 14
ITpaktnyeckue 3anstus (I13) 4 6 10
JlaGopatopusbie pabotsl (JIP) 4 6 10
Koncynpranuum 1 1 2
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,5 0,5 1
CamocrosiTesibHas pa6oTa: 164,5 1945 359
- CaMOIOJIrOTOBKA (pOopaboTKa U MOBTOPEHUE JIEKIIHOHHOTO
Marepuaia U Marepraia y4eOHUKOB U YI€OHBIX MTOCOOHIA; 124.5 154,5 279
- BBIIMOJIHEHUE KOHTPOJIBHON pabOThI; 20 20 40
- MIOJITOTOBKA K MTPAKTUYECKUM 3aHATHSM; 10 10 20
- [IOJITOTOBKA K JJa0OPAaTOPHBIM 3aHATUSIM 10 10 20
Bun HTOr0BOT0 KOHTPOIA (3a4er, 3k3aMeH, 1u( depeHun- S K3AMEH SK3aMeH
POBaHHbIN 3a4eT)




Paznensl nucuunivbel, n3ydaembie B 1 cemectpe

No KonnuecTBo yacos

pa3z[_ena HaumenoBanwue pa3nernon scero |_AYAHTOpHAA pabota | BHeas.
JI I13 | JIP | pabora

1 KunemaTtnka MarepuagbHON TOYKH 44 2 1 41

2 JluHaMyka MaTepUaTbHON TOUYKH 46 1 2 2 41

3 BpamaTtenpHoe IBH)KEHHE TBEPIOTO TeIa 44 2 1 41

4 MornexyssipHasi Gu3uKa 1 TEPMOIMHAMHKA 46 1 1 1 43

Uroro: 180 6 4 4 166

Pa?)I[eJ'IBI JUCHUIINIMHBI, U3Yy4aCMBIC B 2 CEMECTPE

No KonnuecTBo yacos

pa32[_ena HaumenoBanwue pa3aenon scero | AYAUTOpHAA pabora | BHean.
JI I13 | JIP | pabora

5 DNIEeKTPOCTaTUKA 46 2 2 2 40

6 ITocTOsIHHBIN TOK 42 2 1 39

7 Marnetusm 44 2 1 2 39

8 Konebanust 1 BOJHBI 42 1 2 1 38

9 Bomnnosas ontrka 42 1 1 40

Hroro: 216 8 6 6 196

Bcero 396 14 10 10 362

4.2 Coneprxanue pa3aeioB JUCHUNIMHBI

Paznen 1. KunemaTtuka MaTepuaabHOi ToUkH. Ou3ndeckue MOJCIIN: MaTepuaibHas TOYKa, CH-
cTeMa MaTepHalibHBIX TOYEK, a0COMOTHO TBEpAOE Teno. CucreMsl oTcuéta. [lepemenienue u mytob. Tpaek-
topusi ABMKEHUA. CKOPOCTh M YCKOPEHHE MaTepHAIbHOW TOYKM KaK MPOU3BOJHBIC PaJNyC-BEKTOpA IO
BpeMeHH. CKOPOCTh U YCKOpEHHUE MPH KPUBOJIMHEHHOM JBI>KeHUU. HopManbHOE 1 TaHTeHIMaJIbHOE (Ka-
caTelbHOE) yCKopeHue. [[BikeHHne MaTepHalIbHOW TOYKH O OKPYXHOCTH. YTJIOBBIE BEIMYMHBI U HX
Hanpasnenue. [Ipeo6pazosanus ["anunes. [loctynarsl ciennaabHOM TeOpUN OTHOCUTENbHOCTH. [Ipeobpa-
3oBanu Jlopenua. [Tonstre oqHoBpeMeHHOCTH. OTHOCUTENBHOCTD JJIMH U IPOMEKYTKOB BpEMEHU. 3aKOH
CIOXeHHs ckopocTeld. IHTepBal MexXay COOBITUSAMU U €r0 MHBAPUAHTHOCTH MO OTHOIIEHHUIO K BBHIOOPY
MHEPLHAIBHON CUCTEMBI OTCUETA KaK MPOSBJICHUE B3aUMOCBSI3M TPOCTPAHCTBA U BPEMEHU.

Pa3nea 2. /lunamMuka MarepuaJbHOH TOYKH. MHepunansHble cuctemMsl oTcuéra. [lepBolii 3aKkoH
Hprorona. Cuna kak mpuurHa U3MEHEHHUS CKOPOCTH ABMXKeHUs U popmel Tena. Mueprus. Macca. Bropoi
3akoH HproToHa Kak ypaBHeHHe OBUkeHUd. Miynbe. Cuila Kak mpou3BOAHAs UMIYJbca. TpeTuil 3aKoH
Hprorona. Yopyrue cuibl, CUiIbl TATOTEHUS, CUJIbI TpEeHUS. BHENIHNE U BHYTPEHHUE CUJIbI. 3aMKHYTHIC
CUCTEMBI. 3aKOH COXPaHEHUs UMITyNbca. PaboTa MOCTOSIHHON U MepeMEHHON CHITbl. DHEPTHUS KaK YHUBEP-
cajlbHasi Mepa Pa3IUYHBIX (POpPM JBIKEHUSI M B3aUMOJACUCTBUS. KuHeTHdeckass sHepTHsi MEXaHUYEeCKOM
CUCTEMBI U €€ CBA3b ¢ paboTOl ChIl, MPUIIOKEHHBIX K cucteme. [lone kak popma MaTepun, OCyIIECTBIISIO-
mjasi CUJIOBOE B3aWMOJICHCTBHE MEXIY YacTUIIAMHU BemiecTBa. KoHcepBaTMBHBIE M HEKOHCEPBATHUBHbBIC
cuibl. [loTeHImanbpHas SHEPTUsl MATEPUATTLHON TOYKH. 3aKOH COXPAHEHHSI MEXaHUUeCKOU sHeprun. A6co-
JIXOTHO YIIPYTUM U HEYNPYTUW yAapsl. PEIsSTUBUCTCKOE BbIpaXKEHUE JUIsl KUHETUYECKOU 3HEPrun. B3aumo-
CBSI3b MAacChl M HEPTUU. JHEPIrus CBSA3U CUCTEMbl. COOTHOLIEHHE MEXKAY MOJTHON SHEPTUEN U UMITYJIbCOM
qyacTullbl. [ paHUIBI MPUMEHUMOCTH KIaCCUYECKON (HhIOTOHOBCKOI ) MEXaHUKH.

Paznen 3. BpamareinbHoe IBUH:KeHHE TBEPAOro Teja. JJIEMEHThl KHHEMAaTUKU BpallaTeIbHOTO
JBUKEHHS a0COTIOTHO TBEPAOTO Teja. YTIOBas CKOPOCTh U YIIIOBOE YCKOPEHUE, UX CBSI3b C JIMHEHHBIMH
CKOpPOCTSAMH Y YCKOPEHHUSIMHU TOYEK Bpalaronierocs teiaa. MOMEHT CHIIbl U MOMEHT UMITYJIbCAa MEXaHHYe-
CKOM cHCTEMBl. MOMEHT MHEPLHH TEJIa OTHOCUTEIIBHO OCU BpalleHHUs. MOMEHT UMITYJIbCa TENA OTHOCH-
TETHLHO HEMOABM)XHOU ocH BpareHusi. OCHOBHOE ypaBHEHHUE JUHAMUKH BPAIIATEILHOTO JBUKEHUS TBEP-
JIOTO TeJia OTHOCUTENLHO HEMOJBIKHOM ocu. KuHeTnueckas sHeprus Bpamaroierocs tena. Pabora npu
BpaIllaTeIbHOM JIBUKEHHUH.



Pasznea 4. Mogiekysipaast pu3nka 1 TepMOAMHAMMKA. TepMOIMHAMUYECKHE TAPAMETPbI COCTO-
SIHUSI CUCTEMbI. PaBHOBECHBIE COCTOSIHUSI CUCTEMBI U mponecchl. MeanbHblil ra3. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM HIEANbHOIO rasa Uil AaBieHHUS. MOJEKyJISIpHO-KUHETUYECKUN
CMBICII TeMIIepaTypbl. UHCII0 cTeneHei cBoOO0 b MOJIEKYII. 3aKOH PABHOMEPHOTO paclpeAeIeHUs S HEPTUU
0 CTeneHsIM cBO0O Il MoJieKy1. CpeaHsis KuHeTHUecKas sHeprusl. ['a30Bbie 3aKOHBI KaK CJIEJICTBUE MOJIE-
KyJSIpHO-KMHETH4YecKoi Teopun. Pacnpenenenne MakcBemna. Pacnipenenenue gactuiy mo aOCOIIOTHBIM
3HaYeHUSIM ckopocTu. MaeanpHblii ra3 B mose tsaroteHus. bapomerpudeckas ¢popmyna. 3akon bonbimana
JUISL pacIpeiesIeHHs YaCTHUL] BO BHEIIHEM IOTCHIMAIBHOM I10J1€. BHYTpEHHS HEprus UICaIbHOIO rasa.
Pabora raza npu ero pacmupenuu. Komuuectso temnorsl. Temnoémkocts. [lepBoe Hauano tepmoauHa-
muku. [IpuMeHnenue nepBoro Hayana TEPMOAMHAMHUKHU K M30-TIpolieccaM M aguabaTHOMY Ipoleccy uiae-
aJIbHOT'O ra3a. 3aBUCMMOCTb TEIJIOEMKOCTH UIEAJIBHOTO I'a3a OT BUA IPOLECCA U3MEHEHUS €r0 COCTOSIHUSL.
Bropoe nauano repmonunamuku. O6paTumMbie 1 HEOOpAaTUMBbIE MPOIIECCHI, KPYTOBbIE U HEKPYTOBBIE MPO-
neccel. [ukn Kapuo. KIIJ] uaeansHoit TemnoBoi mamuubl. HezaBucumocts KIIJI oOpatumoro mmkiia
KapHo ot npupojisi padodero tena. Makcumanbnbiid KIT/] TermoBoit Mamuabl. Paznuunbie opMyIupoBKU
BTOPOT0 Hayajla TePMOAMHAMUKU. DHTpomus. CpepHee YUCIO CTOJIKHOBEHUH U CpeaHss AJUHa CBOOOI-
HOTo npo0era MoJIeKyJ. SIBjaeHus nepeHoca B TepMOAMHAMUYECKH HEPABHOBECHBIX cUCTeMax. Terionpo-
BOMHOCTH. [l dy3us B razax u B TBEPABIX Tenax. BsI3KoCTh ra3oB u xuakoctell. Peanbubie ra3er. OTeTym-
JIEHUE OT 3aKOHOB MJICAJbHBIX T'a30B. YpaBHeHue Bau-nep-Baanbca. CpaBHenue uszorepm Ban-pep-Ba-
ajbca ¢ dKcrepuMeHTaabHbIMU. Kputnueckas Touka. MeractaOuibHble cocTOsHUS. Da30BbIie MEPEXO/IbI.
Buytpennss sneprust peaabHoro raza. OCOOEHHOCTH KHUAKOTO U TBEPOTO COCTOsIHUS BetlecTBa. Kpucrai-
JIAYECKask PEHIETKA.

Paspen S. daexkrpocraTuka. Bzaumoseiictsue 3apsaaoB. 3akoH Kynona. [Tpunuun cynepno3unuu.
OnekrpocraTuueckoe nosie. Hanpsyk€HHOCTh 3JIEKTPOCTATUYECKOro Moiid. Pacuér anekTpocTaTuyecKux
nosie metogoM cyneprno3unuu. [lone nunons. Ilotok BekTopa HaNpsKEHHOCTH ANEKTPUUECKOTO MOJIA.
Teopema "aycca aiist 3J€KTPOCTATHYECKOTO OISl B BAKyyMe U €€ MpUMEHeHHUe K pacuéry noieit. Pabora
CUJI 3JIEKTPOCTATUYECKOro moJid. [loTeHnumanpHblii XapakTep 3JeKTpocTaTudyeckoro nofs. Lupkynsius
BeKTOpa HanpskEHHOCTH. [loTeHnman. CBsa3b MEXy HANPSKEHHOCTHIO U MOTEHIMATIOM. JJIEKTPUUYECKOE
noJie B BeulecTse. Jluannekrpruueckas BOCOPUMMYHMBOCTD BelllecTBa. Hanpssk€HHOCTh NOJISE B TUAJIEKTPUKE.
OTHOCUTENBHAS AUAIEKTPUYECKas MPOHUIIAEMOCTh Cpebl. DIIeKTpuueckoe cmenienue. Teopema ["aycca
JUTS1 SJIEKTPOCTATUYECKOIO MOJIs B AMAIIeKTpUKax. [[poBogHuKH B anekTpocrarnueckoM node. [lone BHyTpu
IIPOBOJIHMKA U Y €T0 ITOBEPXHOCTU. Pacnpesenenue 3apsiia B IPOBOJHUKE. DJIEKTPOEMKOCTh YETUHEHHOTO
npoBojiHUKa. KoHeHcaTopbl. DHEprusl 3apsKeHHBIX MPOBOAHUKOB, YEAUHEHHOTO TPOBOJIHUKA, KOH/IEH-
caTopa U CUCTEMbI IPOBOAHUKOB. DHEPIHsl 3JIEKTPOCTATUUECKOT0 Mojsl. O0BbEMHAs MIIOTHOCTh SHEPTUH.

Pasnea 6. IlocTrostHHbINH TOK. [IOCTOSHHBIN 2IEKTPUYECKUI TOK, €70 XapAKTEPUCTUKU. Y CIOBHUS
CYyILIECTBOBAHUS IOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA. Pa3HOCTh MOTEHIMAIIOB, 3JEKTPOABUKYINAs CUIIA,
HanpspkeHrue. CTOPOHHUE CUITBI B JIEKTPOABIDKYIIEH 1ienu. Victounuku Toka. O6001méHHbIH 3akoH OMa B
uHTerpasibHoi hopme. 3akoH OMa B auddepenunanbHoi popme. 3akoH [xoyns — JleHna B MIHTErpaabHOM
u nuddepennmanbHoi hopme. Buabl coequHeHNs] MPOBOJHUKOB. Pa3BeTBIEHHBIE ANEKTPUUYECKUE TICTIH.
[IpaBuna Kupxroda. Kinaccuueckast 2eKTpoHHAst TEOPHUS SJIEKTPOIPOBOTHOCTH METAJUIOB M €€ ONBITHBIC
000CHOBaHMS.

Pazngen 7. Marderusm. HAyKIKsSI MAarHUTHOTO MOJIS ABHKYIIErOCs 3apsiia. MarHuTHoe moJie dJie-
MeHTa Toka. 3akoH buo-CaBapa-Jlamiaca u ero npuMeHeHHe K pacuy€Ty MarHUTHOTO Mojsi. MaruutHoe
MoJI€ TPSMOJMHEWMHOrO MPOBOJHUKA C TOKOM. MarHuTHOE MOJI€ KOJbLEBOr0 TOKa. MarHUTHBII MOMEHT
KOHTYypa ¢ TokoM. L{upkynsauus BeKTopa MarHUTHOW MHIYKIMH (3aKOH TMOJIHOTO TOKA) JJIi MarHUTHOTO
I0JISI B BAKYyM€ M €0 IPUMEHEHNE K pac4€Ty MArHUTHOIO TOJIS COJIeHOM1a ¥ Topouaa. CHIIOBOE NENCTBHE
MarHuTHOTO 1oJjIsl. 3akoH Amrnepa. BaumonelicTBue napamieabHbIX TPOBOJHUKOB ¢ TOKOM. OnipeienieHue
eauHUIBl crutbl Toka B cucteme CH. KoHTyp ¢ TOKOM B OJTHOPOJHOM MarHUTHOM I0JI€. DHEPTHS B3aUMO-
JIEMCTBUSI KOHTYpa ¢ TOKOM B MarHUTHOM mosie. Cuna Jlopenna. /[BukeHue 3apsyK€HHBIX YacTHUI] B Mar-
HUTHOM T1oJie. [ToTok BekTopa MarHuTHOM nHAYKIMU. Teopema ["aycca st marauTHoro nosia. Pabora ne-
peMenieHusl MPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM Iojie. MarHutHoe noJje B BemecTse. Marxe-
TUKW. XapaKTepUCTUKHM MAarHUTHOTO MOJsA B BeniecTBe. HamarHMm4eHHOCTh. MarnuTHas BOCIPUUMYH-
BOCTbh. Hanpshk€HHOCTH MArHUTHOTO TOJIS B BelllecTBE. MarHuTHasi MPOHUIIAEMOCTh cpefibl. OpOUTaTbHBIH
MarHUTHBIM ¥ MEXaHWYECKUA MOMEHTHI JJIeKTpoHa B arome. CIIMHOBBIE MAarHUTHBIE MOMEHTHI. ATOM B



MarHuTHOM I0JIe. DJIEMEHTAapHas TeOpHsl Irua- U napamarsetusma. @eppomarneruku. Kpupas Hamarau-
yuBaHUs. MarautHeii ructepesuc. Touka Kropu. [lomensl. CimHOBas ipupoa ¢peppomaraeTusma. Spie-
HUE AJIEKTPOMArHUTHON MHAYKIMU. 3aKoH JIeHna. 3aK0oH 3JIEKTPOMArHUTHOW MHAYKIIMU U €r0 BBIBOJ U3
3aKOHA coxpaHeHus sHepruu. BosuukHosenne 3/1C HHAYKIINY B IPOBOJHUKE, ABMXKYIIIEMCS B MATHUTHOM
1I0JIE ¥ B paMKe, PABHOMEPHO BPAILAIONICICSA B OJHOPOAHOM MarHUTHOM none. Camounaykuus. MHayk-
TUBHOCTb KOHTYpA. 3aKOH U3MEHEHUS TOKA IIPU 3aMbIKAHUU U pa3MbIKAHUHU AJIEKTpUYecKo 1enu. Bzaum-
Has MHAYKUWA. B3auMHass MHIyKTUBHOCTb. DHEPrus MarHuTHoro nosist. Cucrema ypaBHeHH Makcgenia.

Paznen 8. Konebanus u Bosnbl. ['apMonnveckre Koyebanus U uX XxapakTepucTuki. CKOpocTs U
YCKOpEHUE TapMOHUYECKUX KoJieOanuil. MeTos1 BeKTOpHbBIX 1uarpamM. CBoOoHbIe KoteOaHusl. MexaHu-
YECKUH U AJEKTPUYECKUI KoeOaTebHbII KOHTYPbl. AHAJIOTHS MPOIIECCOB CBOOOIHBIX AJIEKTPUUECKHUX U
MEXaHUYECKUX KoJeOaHMid. AHAJIOTHS MEXIY JICKTPUIECKUMU U MEXaHUYeCKHMMHU BennunHaMu. udde-
pEeHIIMaIbHOE YpaBHEHHE CBOOOAHBIX KoJeOaHui. 3aTyxarolue kojebanus. Y paBHeHHE CBOOOIHBIX 3aTy-
xaromux konebanuil. JJoOporHOCTh. BIHyXKAeHHBIe KoneOanus. Llenu mepemenHoro toka. Pesucrop B
LeNU epeMeHHoro Toka. KonzaeHcaTop B 11enu nepeMeHHoro Toka. Karyiika B nienu nepeMeHHOro ToKa.
[TocnenoBarensubiit RLC-koHTYp. BekropHas nuarpamma asis nocienoBarenbHoit RLC-enu. 3akon Oma
JUISL IENW IEpEMEHHOTr0 ToKa. Pe3oHaHc. Pe3oHaHc TOKOB M HanpshkeH. Pe3oHaHCHBIE KpUBBIE U1 KOH-
TYPOB C pa3IMYHBIMU 3HAYEHUSAMH H00poTHOCTH Q. Bonmubl u ux xapakrepuctuku. ['padux Bonnbl. Cko-
POCTB BOJIHBI. Y paBHEHHE IJIOCKOW BOJIHBI. BOTHOBOM ()POHT M BOJTHOBAs IOBEPXHOCTh. DJNEKTPOMArHUT-
HbIE€ BOJIHBI. Y paBHEHHUE IUIOCKON MOHOXPOMAaTHUYECKOM AJIEKTPOMAarHuTHOW BOJIHBL. OCHOBHBIE CBOWCTBA
3JIEKTPOMArHUTHBIX BOJIH. DHEPTUsi U MHTEHCUBHOCTD 3JIEKTPOMArHUTHBIX BOJIH. [loToK sHepruu. Bekrop
VYwmoBa-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 UCTOYHUKOB. OnTHYECKasl AJIMHA MIyTH U ONTHUYECKAs] pa3HOCTb X0/a BOJIH.
WNurepdepennus B ToHKUX IU1€HKaX. [lonockl paBHO# TonmuHb! (kiauH, Konbia HetoToHa) 1 monock! pas-
HOro HaksoHa. [IpakTuyeckoe mpuMeHeHne HHTEP(EPEHIINN CBETA: MPOCBETICHUE ONITUKU, KOHTPOJIb 00-
pabotku moBepxHocTei. UaTepdepometpsrl. Jndpakuus ceera. [Ipunmumn [oiirenca-Openens. MeTo 30H
Openens. Judpaxius B napauieIbHbIX JIydax Ha OAHOH IIenH, Ha qudpakiuonHoil pemérke. [lonspuza-
nus cBeta. EcrecTBeHHBIN U MOJsipu30BaHHbINA cBeT. [lomspusanus cBeTa mpu oTpaxkeHUuu. 3aKoH bpro-
crepa. AHaJIM3 NMOJISIpU30BaHHOTO cBeta. [lomsipon bl 1 nosisspu3almoHHble pU3Mbl. 3akoH Mamtoca. On-
TUYECKH AaKTUBHBIE BEUIECTBA. JBOMHOE JTy4enpesioMIICHuE.

4.3 JlabopaTropHbie padoThl

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Koxr-so
paszznena 4acoB

1 9 ITpoBepka 3akOHOB JBM)KEHUS Ha MainHe ATByna. Onpenenenue 2
CKOPOCTH TIOJIETA ITYJIN OAJTUCTHYECKIM MasiTHUKOM

2 3 OmnpeneneHrne MOMEHTa HHEPIIMM MaXOBOTO KOJIECa U CUJIbI TPEHUS B 1
oropax

2 4 OmnpeneneHne OTHOLIEHUH yAeTbHBIX TEIUNIOEMKOCTEN Ta3a METOJIOM 1
a711abaTUyeCKOro paclIupeHusl

3 5 ITocTpoeHune 3KBUMOTEHIIMAIBHBIX U CHIIOBBIX JTMHUN 9
AIIEKTPOCTATUIECKOTO OIS

4 7 OnpeneneHre ropu30HTAIBHOM COCTABIAIONIENH MATHUTHOTO MOJIS 9
3emun

5 8 Pe3oHaHC HanpsKeHus 1

5 9 Wzyuenne qudpakiimOHHON PEIETKH 1
Wroro 10




4.4 TlpakTHYecKkue 3aHATHS (CEMHUHAPBI)

Ne 3ansTus Ne Tema Kor-s0
pazneina 4acoB
1 1 KunemaTtnka MmarepraabHON TOUKH 1
1,2 2 JluHamuka MaTepuanbHON TOYKU 2
2 4 3akoHbl HaeagbHOro ra3a. [lepsoe Hayano TepMOJAMHAMUKH 1
3 3) Pacyer 31eKTpryYecKoro noJjisi TOYEUHBIX 3apsiioB 2
4 6 ITocrostnubIii ToK. 3akonbl Kupxroga 1
4 7 Cuna Amrepa. CI/IJ;Ia Jlopenua. MaruutHslii NOTOK. SIBJIeHUE 1
ANEKTPOMArHUTHOW WHIYKIIHH
5 8 Kunemaruka rapmonndeckux kosnebanuii. Croxxenue 2
TapMOHHYECKHUX KOJICOaHHI
Bcero 10

5 YuyeOHO-MeTOAMYECKOE 00ecIeueHrne TUCIHILITHHDI
5.1 OcHoBHasi JiuTeparypa

1. KpaBuenko, H.}O. ®usuka: yueOnuk u npaktukym uist By3oB / H.}O. KpaBuenko. — M.: U3na-
tenbeTBO FOpaiit, 2026. — 322 c. — ISBN 978-5-534-19224-7. — TekcT: 35eKTpoHHBIN. — PexxuM nocrtyma:
https://urait.ru/bcode/583634.

2. NaBwiakoB, B.B. ®u3nka: MexaHuka, 3JIEKTPUUECTBO U MarHeTu3M: yueOHUK ais By3o0B / B.B.
JlaBBITKOB. — 2-¢ 3., uctp. u nom. — M.: U3narensctBo FOpaiit, 2026. — 169 ¢. — ISBN 978-5-534-05013-
4. — Tekct: anexTpoHHBIA. — Pexxum goctyna: https://urait.ru/bcode/586005

3. Cagenbes, 1.B. Kypc obmeit ¢pusuku [Tekct]: yaeOHOe mocodue sl CTYACHTOB BY30B 11O TEX-
Hu4eckuM HanpasieHusM: [B 5 1.] / I.B. CaBenneB. — T. 1. Mexanuka. — Cankr-IlerepOypr: Jlans, 2011.
—336 c. — ISBN 978-5-8114-1207-5.

5.2 JlonoiHuTeIbHAS JIMTEPATypa

1. Bonbkenmreiin, B.C. COopHuk 3ana4 no odemy Kypey ¢pusuku: s cTyI€eHTOB TEXHUYECKUX
By30B / B.C. Bonbkeniureiin, uza-e gon. u nepepad. — CI16: CnenuanbsHas nureparypa, 1997. — 328 c.

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

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

4. TkaueBa, . A. MeTtonuka usyueHus paszena «IEKTPOMarHeTu3M» CTyJ€HTaMH TEXHUYECKUX
npoduieit: yuebno-metoauueckoe nocooue / M.A. TkaueBa. — Opck: NU3narensctBo Opckoro rymanu-
TapHO-TEXHOJIOTHYECKOT0 HHCTUTYTA (rmana) OI'Y, 2023. — 195 c. — ISBN 978-5-8424-1005-7.

5.3 llepuoguyeckne U3TaHUA

1. Venexu ¢uznueckux HayK

2. HayuHno-MeTouueckuit sxypHai «PH3UKa B IIKOJIE»

3. U3Bectus BeicINX yueOHBIX 3aBefieHnid. [loBomkckuii perrnoH. ®U3nKko-MareMaTHIECKUE HAYKH.
4. N3Bectust PAH (cepust pusnueckast)

5. ®dusuveckoe oOpa3oBaHUE B By3ax


http://library.og-ti.ru/global/metod/metod2016_05_06.pdf

5.4 UnTepHeT-pecypchbl

5.4.1 CoBpemeHnHbIe podeccuoHaIbHbIE 0a3bI JAHHBIX (B TOM YHCJIe MeKIyHAPOaAHbIe pede-
paTHBHbBIE 0a3bl IAHHBIX HAYYHBIX U3/IaHUI) M HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMBI.

1. Hayunas 6ubmuoreka (http://niv.ru/). JToctyn cBoOoTHBII.
2. eLIBRARY.RU (www.elibrary.ru). Joctyn cBo6oausiii. HeoOxoauMa WHIMBUIyaIbHAS PETH-
CTpaLus B JOKAJIbHOU CETH BY3a.

5.4.2 TemaTn4yeckune npogeccuoHalbHble 0a3bl JAHHBIX U MH(OPMANMOHHbIE CIIPABOYHbIE

CHCTEMbI

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

5.4.3 DaekTpoHHbIE OUOJIHOTEYHbIE CHCTEMBI

1. OBC HOpaiir (https://urait.ru/)

5.4.4 lonosHuTteabHble UHTEpPHET-pecypcehl

1. Yuebnas ¢pusuko-matemaruueckas oubdanoreka (http://eqworld.ipmnet.ru/ru/library.htm)

5.5 IlporpammHoe oGecniedeHue, npodeccuoHabHble 0a3bl JAHHBIX M HH(POPMAIMOHHBbIE

CIIPaAaBOYHBIC CUCTEMBI

Tun nporpaMmmHOro
obecreueHus

HaunmenoBanue

Cxema JIMLEeH3UpOBaHUsI, PEKUM J0CTYTIa

OHepaHI/IOHHaﬂ CHUCTCMa

PEJ] OC «Crannapt-
Has» w1t Pabounx
CTaHIUI

O6pa3zoBarenbHas auieH3us ot 26.06.2025 r. Ha 3
roga juist 250 pabounx MecT B paMKax COTJIAllEeHUs
o cotpyanuuectBe ¢ OO0 «Pex Codr» Ne 305/06-
22V ot 28.06.2022 1.

AJnbTepHAaTUBHAs pealu-
3alusl Cpesibl UCIIOJHE-

TOB

uust mporpamm Microsoft | WINE Csobosnoe 10, https://wiki.winehq.org/Licensing
Windows mwrst OC Ha
6a3e sapa Linux

. . . Co6oxanoe I10,
Ocpmcmbii naxer LibreOffice https://libreoffice.org/download/license/
WNutepuer-6paysep Annexc.bpayzep becruarroe 11O,

' https://yandex.ru/legal/browser_agreement/
horhaMMa [DOCMOTDA Crobomnoe 10, sBisieTcs KOMITOHEHTOM CPEJIbI
porp p p . MATE nnst OC Ha 6a3e siapa Linux,

ANEKTPOHHBIX AOKYMeH- | Atril

https://github.com/matedesktop/atril?tab=GPL-2.0-
1-ov-file#readme

6 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUIIMHBI

VYyeOHast aynutopus sl IPOBEACHUS 3aHATUN JEKIMOHHOIO THIA, MPAKTUYECKUX padoT, i
IIPOBEICHUS TI'PYIIOBBIX U WHIMBUAYAJIbHBIX KOHCYJIbTAllMH, TEKYIIErOo KOHTPOJS U IIPOMEKYTOUHOH
aTTecTauuu. B aynIuTopuM HMMeEeTCs NMEePCOHAIbHBIM KOMIIBIOTEP C YCTAHOBJIEHHBIM JIMIEH3HMOHHBIM
IPOTrpaMMHBIM OO€CIIeYeHnEeM U MyJIbTUMEINITHOEe 000pyI0BaHuE (TIPOEKTOP, IKPaH, 3ByKOBBIE KOJIOHKH).
JlanHoe o0opynoBaHUE aKTUBHO HUCIIOJIB3YETCS IIPU MPOBEACHUH JIEKIIMOHHBIX 3aHSATHIA.


https://openedu.ru/
https://www.lektorium.tv/

[TomerneHust 17151 CaMOCTOSITEIBHOM pabOThl 00YYAIONINXCSl OCHAIIICHBI KOMITBIOTEPHON TEXHHUKOM,
MOJKIIIOUeHHOW K cetn «VHTepHEeT», u obOecrnedeHneM JO0CTyla B 3IEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBarenbHyIo cpeay OpcKoro ryMaHUTapHO-TEXHOJIOTHYECKOTO HHCTUTYTA (hunnana) OI'Y.

Jiis mpoBeieHHst JTa0OPATOPHBIX 3aHITHIA MPEJHA3HAYCHBI KOMIBIOTEPHBIN KJIACC U JTA0OpaTOpHH
Kaenpsl MaIIMHOCTPOEHUS, HHEPreTUKH U TpaHCHOpTa. AYIUTOPHUM OCHALICHBbl CTEHIaMH K
1abopaToOpHBIM paboTam.

Bce nepeunciienHble ayTMTOPUN OCHAIIEHBI KOMIICKTAMHU YYEHUYECKOW MeOelr, TeXHUYECKUMHU
CpeAcTBaMu O0YYEHHs, CIYKAIUMHU JUIS IPEICTaBICHHs yueOHOM nH(popMay O0NbIION ayAUTOPUH.



