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1 Heab 1 32124 OCBOCHUSA TUCIHUNINHBI (MOTYJIA)

Ieab10 ocBOCHUS AUCHUIUIHHBI (MOJIYJISA) SABISICTCS
— MOJIy4eHHE CTYJICHTAaMH OCHOBOTOJIATAIOIINX MTPEJCTABICHUN O (DyHIaMEHTAIBHOM CTPOE-
HUU MaTepuu U (PU3NYECKUX MPUHIIMIIAX, JIEKAIIX B OCHOBE COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUpPa, ((OPMUPOBAHUE y CTYIEHTOB COBPEMEHHOI'O €CTECTBEHHOHAYYHOTO MUPOBO33pe-
HUS, pPa3BUTHE HAYYHOT'O MBILIUICHUS U PACHIMPEHUE UX HAYYHO-TEXHUUECKOIO Kpyro3opa.
3agayaMu OCBOCHUS TUCUUIUIMHBI (MOAYJIs) SIBJISIOTCS:

— U3Y4YCHHE OCHOBHBIX (PU3MUECKUX SIBJICHUMN U UJICH,

— oBjajeHHe (yHAAMEHTAIBHBIMU TOHSATHAMHU, 3aKOHAMHU W TEOPUSMHU KIIACCHUECKOW M
COBpEMEHHOU (pU3MKH, a TaKkKe METOJaMH (PU3NIECKOTO MCCICIOBAHNUS;

— (opMUpPOBaHNE HAYYHOT'O MUPOBO33PEHMS U COBPEMEHHOTO (PU3NYECKOTO MBIILICHUS;

— OBJIaJICHUE MTPUEMaMH U METOJIaMU pEIIeHUs] KOHKPETHBIX 3a/1a4 U3 pa3InyHbIX oOnacTei
JeSITEIbHOCTH, OCHOBAHHBIX HAa NMPUMEHEHUU U HCIOJIb30BAHUM PA3IUYHBIX SBJICHUNH U 3aKOHOB
¢buzuky;

— O3HAKOMJICHHE C COBPEMEHHOW HAYYHOU anmapaTypou;

— (opMUPOBaHNE HABBIKOB MPOBEIECHUS MPUKIIATHOTO (PU3NUECKOTO IKCIIEPUMEHTA;

— (hopMUpOBaHNE YMEHUSI BBIIEIUTh KOHKPETHOE (PU3NYECKOE COIep )KaHUE B MPUKIIAAHBIX 3a/1a-
yax yuyeOHO! U poecCHOHATbHON AEITEIbHOCTH.

2 MecTo IMCUUILIMHBI (MOYJISA) B CTPYKTYpPe OCHOBHOI npodeccuoHa b-
HOU 00pa3oBaTeJIbHOM MPOrPaMMbI

JuctumnauHa (MOAyiIh) OTHOCUTCSI K 0a30BOM YacTH OCHOBHOM MpodecCHoHANBHONU 00pa3o-
BaTEJIbLHON MPOTPAMMBI.
JucrtumnauHa (Moayib) u3ydaercs B 2, 3 U 4 cemecTpax.

3 IlepeyeHb MJIaHMPYEMBIX Pe3yJbTATOB O0yYeHHUsI MO TUCHHUILIMHE (MO-
YJI10)

[lepeuens IaHUPYEMBIX PE3YABTATOB OOYUYEHUS MO TUCIUIUIMHE (MOIYII0), COOTHECEHHBIX
C IUTaHUPYEMBIMH pe3yJIbTaTaMU OCBOCHUS OCHOBHOM Ipo(hecCHOHaIbHONW 00pa30BaTEIbHON MPO-
rpaMMbl (pOpMHUPYEMBIMU KOMIETEHIIMSIMUA) U UHAUKATOPAMH UX JIOCTH)KEHHUS, YCTAHOBJIICHHBIMH B
oOmieil xapakTepucTUKe OCHOBHOU MpodeccCHOHANbHOW 00pa30BaTeNbHON MPOrpaMMbl, TPUBEIEH
HUXeE.

B pe3ynbraTe ocBOeHUS AUCUUILTMHBI (MOIYIIsI) 00ydaromunics JOIDKEH:

3HATB:

YMerh:

1) ananm3upoBaTh (PU3NYECKUE SABJCHUS M MIPOLIECCHI IS PEIICHUS MPO(GECCHOHANBHBIX 3a-
nau (OINIK-1);

Biaagern:

1) crmocOOHOCTHIO aHATU3UPOBATh (PUZUUYECKUE SBICHHS M TIPOLIECCHI TS peltieHus mpodec-
croHanbHbIX 3a1au (OITK-1);

4 O0beM M coaepkaHue TUCHUITIUHBI (MOTYJIs1)
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4.1 O0bemM AUCHMILIMHBI (MOAYJIS), 00beM KOHTAKTHOM U CAMOCTOAATE] b-
HOM PadoTHI 00y4alIUerocsi NMpPU OCBOCHUM JAUCHMILVIMHBI (MOayJif), (popMbl
NPOMEKYTOYHOM aTTECTAMHU 0 AMCUUILIMHE (MOIYJII0)
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Ounas hopma oOyueHus
2 3 4 144 16 - 16 - 2,0 0,25 | 109,75
3 3 4 144 16 16 - - 2,0 0,25 | 109,75
4 13 2 72 16 16 16 - - 0,25 | 23,75
Hroro — 10 | 360 48 32 32 - 4,0 0,75 | 243,25
VYcnoBHbIE cokparieHus: O — sk3aMeH, J[3 — auddepeHupoBaHHblii 3aueT (3a4eT ¢ OlEH-
KO¥1).
4.2 Conep:xaHue JeKIMUOHHBIX 3aHATHI
O4Ho-3204HAaA Gopma 0OyueHUS
Ne .
i TeMbl JIEKIMOHHBIX 3aHATHI

2 ceMecTp

1 |Ponb ¢usuku B pazButum TexHUKH. OOIIas CTPYKTypa U 3a7a4u Kypca GU3UKH.

Cuctemsbl otcueTa. CKaJsIpHBIC U BEKTOPHBIC (PU3MYeCcKre BETMYMHBIL. Pa3noxeHune npous-
BOJIBHOTO JIBMDKEHUS (PH3MUECKOTO TEJIa Ha MOCTYNATEIbHOE U BPAIIaTeIbHOE JBUKCHHUE.
Kunemarnka nocrynaTeabHOTO JBMKEHUS B TPEXMEPHOM mpocTpaHcTBe. [lepemenienue,
CKOPOCTh, YCKOpeHHe. VM cronb30Banme MPOU3BOIHBIX U UHTETPAIIOB B KHHEMATHKE TPOU3-
BOJILHOTO JIBMKEHUS. KnHeMaTHKa KpUBOJIMHEHHOTO MOCTYMATeILHOTO JABKeHus . Hop-
MaJIbHOE U TaHT'CHIIMAIBHOE yCKOpeHHe. KnHeMaTrka BpaiaTesibHOTO JABIKEHHSI BOKPYT
3aKpEIJICHHOM OCH. YTJIOBasi CKOPOCTb U YIIIOBOE yCcKopeHue. CBsI3b JIMHEUHBIX M YTIIOBBIX
KHUHEMATHYECKUX TIEPEMCHHBIX.




TeMbl JIeKIITUOHHBIX 3aHATHI

JInHaMUKa NOCTYNATEILHOTO U BPAIATEIBLHOTO ABUKEHUA. VIMITylIb¢ MaTepuaibHON TOYKH
(qactuibl). Pa3HOBUIHOCTH CHIT B KJIACCMYECKOM MexaHuKke. MHepiuaibHble CHCTEMBI OT-
cuera. 3akoHbl Hpr0TOHA B MHEpLIMAIBHBIX CUCTEMAX U UX cieacTBus. HennepuuanbHbie
CUCTEMBI OTCUETA U YPABHEHHUsI IMHAMMKH ITOCTYIIATEIbHOTO JBMKEHUS B HEHHEPLUAIbHBIX
cucremax orcyera. Pabora cuibl mpu nocrynareiabHoM IBHKEHUH. MomHocTh. Kunernye-
CKasl DHEeprus MarepuaibHON yacTulpl. KOHCepBaTHBHBIE U HEKOHCEPBATUBHBIC CHJIbL. [luc-
cunatuBHble cuibl. [loTeHnmanbHas 3Heprus yacTuipl. [loTeHnmanbHas SHEPrus B 10Je
CHWJI TSKECTH U NOTEHLMAIbHASI SHEPTUsl YIPYTOro B3aUMOJICHCTBUS. DKBUIIOTEHIIUAIbHbIE
IIOBEPXHOCTH. Y CIIOBUS COXPAHEHUS U U3MEHEHUS MEXaHUYECKOW SHEPIUU MaTEPUAIILHON
yacTulbl. [10JIHBIN UMITYJIBC CUCTEMBI MAaTEPUATIBHBIX TOUYEK ((PU3NUECKOrO Tena). Y cI0BUs
€ro coxpaHeHus U u3MeHeHus. LIeHTp Macc cuctemMbl MaTepuanbHbIX TOUEK ((pU3HUECKOro
Tena). YpaBHEHUE JABIKEHUS LIeHTpa Macc. PeaktuBHoe aBmwkeHne. Cuia TAru U ypaBHEHUE
Memepckoro. MexaHnueckasi JHEPrus CHCTEMbI YaCTUILl. MOMEHT CHUJIbI U MOMEHT UMITYJIb-
ca MaTepualbHOM TOYKU. MOMEHT UMITyJIbCa CUCTEMBI MaTEPUATILHBIX TOUEK ((PU3NUECKOTO
Tena). MOMEHT MHepLUU MaTepuanbHON TOUKU U pusndeckoro tena. [Ipumepsl BbIBoIA
MOMEHTA HHEPLMU CUMMETPUYHBIX Tell. Teopema llltelinepa. TeH30p MOMEHTA HHEPLIUU U
rJ1aBHble ocu nHepuu. OCHOBHOE YpaBHEHUE AUHAMUKH BPAIlaTEIbHOTO ABMKEHUS BO-
KpYT 3aKpEeIUICHHON OCH. 3aKOH COXpaHEHUsI U U3MEHEHUSI MOMEHTa UMITyJbca (pU3ndecKon
cucteMbl. KnHeTnueckas 3Heprus BpalaTesIbHOIO JBUKEHUSI BOKPYT 3aKpPEIIEHHOM OCH.
[Tonnas MexaHM4YecKas SHEPTUs CUCTEMBI U YCIOBUS €€ COXpaHEeHHUs U u3MeHeHus. [1noc-
KO€ JIBIDKCHHE U 3aKOHBI COXpaHeHus. [ mpockonsl U rupockonuyueckuit apdext. [Iperec-
CHsl OCH THPOCKOIIA.

Mexannyeckue KoyiebaHus ¥ BOJIHbL. KuHemaTnueckue XapakTepUCTUKU KOJebaTenbHOro
nporiecca (aMruMTyaa, asza, vactora). YclioBue BOSHUKHOBEHHS TAPMOHUYECKUX KoJieOa-
Huid. OTHOMEPHBIA TAPMOHUYECKHUHN OCIMIUIATOP (MPYKUHHBIN MasTHUK). CBsI3b XapakTe-
PHUCTHK KOJIe0aHUS C HAYaJIbHBIMH YCIOBUSAMU. OU3NUECKU 1 MaTeMaTUYECKUN MasiTHUK.
CBs13b SHEPrUM FaApMOHUYECKOTO OCHMIUIATOPA U aMIUIMTY Bl ero Kojiebanuil. CBoOO1HbIE
3aryxarolue Koue0aHus. 3aBUCUMOCTh aMILIUTY/Ibl U MIEpUO/ia 3aTyXalouX KojaeOaHui ot
ko3 durmenta 3aryxanus. Kputudeckoe 3aryxanue. Jlorapudpmuaeckuit gekpement. Cio-
KEHHUE B3aUMHO-TIEPIEHIUKYIISIPHBIX U OJJHOHAIIPABIIEHHBIX KosieOaHuil. MeTo 1 BEKTOpHOIt
nuarpamMmbl. BeiHykieHHbIe Kosiebanus. 3aBUCUMOCTh aMILTUTY/Ibl U Ha4aJdIbHOU (ha3bl BbI-
HY>KJICHHBIX KOJIeOaHUii OT 4acTOThl. Pe30HaHC U pe30HaHCHBIE YaCTOThI. XapaKTePUCTHKU
BOJIHOBOTO Tiporiecca. JlJinHa BOJIHBI, BOJIHOBOM BEKTOP U (pa3oBasi ckopocTh BouHEIL. [110-
CKue U cepruyeckue BoJHbl. BoHOBOE ypaBHEeHHE. YTIpyrue BOJIHBI B CIUIOIIHBIX Cpeaax.

OcHOBBI penaTuBUCTCKOM MexaHuKu. [IpeoOpazoBanus ["anunes 1 TPUHLIKAI OTHOCUTEIb-
HoctH ["anunes. DxcnepuMeHTanbHble (GaKThl, IPOTUBOPEYAILINE KIACCHUECKON MEXaHUKE.
[Mpunnun otHocuTenbHOCTH DitHIITelHA. [TocTynarsl DiinimTeiina. [IpeobpazoBanus Jlo-
peHLa U uX cleAcTBUA. PelaTuBUCTCKOE 3aMeITIEHNE BPEMEHHU U PEIIITUBUCTCKOE COKpa-
LIEHUE JUIUHBL. PEISTUBUCTCKUI UMITYJIbC U MOJIHASI SHEPTUS PEIITUBUCTCKON YaCTULIBL.
CBsi3b PENSATUBUCTCKOTO UMIYJIbCA U MOJHOM SHepruu. DHeprus nokos. Jledekr macc.




TeMbl JIeKIITUOHHBIX 3aHATHI

OcHOBBI TepMOIMHAMHKH. TepMOIMHAMUYECKUNA U MOJIEKYJISIPHO -KUHETHYECKHI CIIOCOOBI
onucanus. TepMoanHaMuyeckue napamerpsl. TepMoinHaMUYECKHE MTPOLIECCHI: pABHOBEC-
HBII ¥ HEPABHOBECHBIH, 00paTuMBbIi 1 HeoOpaTuMblii. OCHOBHOE (HYJIEBOE) HaYajIo TepMO-
JUHAMUKU. MieanbHblil ra3 1 ypaBHEHUE COCTOSIHUSI MJI€AIBHOTO Ta3a. Y paBHEHUs U30IIPO-
LIECCOB B MJICAJIbHOM Ta3e. BHyTpeHHss1 SHEprusl TEpMOAMHAMUYECKOMN CUCTEMBI (Healb-
HOTO ra3a) u paboTa Mo u3MeHeHuto €€ 0Obema. TernmoeMKOCTh TEPMOIMHAMUYECKON CHC-
TeMbI (MAE€aIBLHOTO ra3a) Npy pa3InyHbIX U3ompoueccax. [leppoe Hayano TepMOIMHAMUKY.
YpaBHeHUE MepBOTro Havaisa TEPMOAMHAMUKH ISl HI€ATBHOTO ra3a. AquabaTHBINA U OJIUT-
ponHbli nporiecchl. YpaBHeHue [lyaccona. TepmoauHamuueckoe onpeiesieHue SHTPOIUH.
N3meHeHne sHTpONMH NP pa3IMUHbIX H3ompoueccax. YacTHsie (JOpMyIUPOBKU BTOPOTO
Hayajia TepMOAMHAMUKH. HeBO3MOXKHOCTH CyIlleCTBOBAaHUS BEUHBIX JiBUraTenei 1-ro u 2-ro
pona. Mi3MeHeHue s3HTponuu npu HeoOpaTUMbIX npoueccax. O6mas GopmynupoBka BTOpo-
ro Hayaja TepMoauHaMuku. [{ukinndeckue npoueccsl. [ukin Kapro. K. a. nuximyeckux
MPOLIECCOB (TEIJIOBBIX MAIMH). X0JOIUIbHUK, KOHIUIIMOHED, TEIIOBOI Hacoc. Makpo- 1
MHUKpPOCOCTOSIHHE CUCTEMBI. TepMoanHaMudeckasi BEposATHOCTb. CTaTUCTUYECKOE OTIpeie-
neHue 3uTponuu (popmyna boapiivana). TpeTbe Hauano TEPMOIMHAMUKH.

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON Teoprun. OyHKIUS pacpeeseHus U €€ CMBICIL
Oyukuusa pacnpenenenus ['aycca uist cirydaiiHbIx BennuuH. Pacnipenenenne Makcpemia
MOJIEKYJI 110 IPOEKIUSIM U TI0 BETMUYMHAM CKOPOCTEN. DKCIepuMeHTalIbHasl TPOBEpKa pac-
npeaenenust Makcsemna. CpeTHHE CKOPOCTH MOJIEKYI raza. HactoTa coynapeHuid MOJIEKYJT
ra3a o CTeHKy cocyna. BHyTpeHHsIsl 3Heprus u TEII0eMKOCTh B MOJIEKYIISIPHO -
KHHETHYEeCKOH Teopuu. M neanbHplii a3 B 1oJie BHEMTHUX CUJl. bapomeTpuueckast popmyna.
Pacnipenenenune bosbimana.

Kunernueckue siBinenus (mpoueccsl nepenoca). CTOIKHOBEHUS MOJIEKYIT ra3a Mexay CO-
00i1. DdheKkTHBHOE CEUCHHE B3aUMOICHCTBUSI MOJICKYJ U CPEIHSIS JJIMHA CBOOOIHOTO MPO-
6era monekyinbl. PaccesHue my4uka MoseKyin B rase. SIBiieHust mepeHoca B UeaIbHOM Trase.
[ToTok mepeHoCHMOM BenmnuuHbI. TermmonpoBoaHoCTh. KoadduimeHnT TemmonpoBo1HOCTH.
Hudbdysus. Kosbdbunuent nuddys3uun. Bsaskocts raza. Junamudeckuii KodOPUITUEHT BsI3-
koctr. Cuita BSI3KOTO TPEHHUS B ra3000pa3HOM U XKUAKOM cpene. JlamuHapHoe u TypOyIeHT-
HOE TeYeHHEe ra3000pa3HON WM KUAKOH cpellbl. Y paBHEHHE COCTOSHUS PEaIbHOTO rasa.
®da30BbI€ MEPEXO0/IbI IEPBOTO POJIA.

3 cemecTp

DnekTpocTaTuueckoe noje B Bakyyme. [losne nokosiierocs: Toueunoro 3apsia. HanpsoxeH-
HOCTH U noTeHuuan nois. [Ipunnun cynepno3unun. [lose cuctemMbl MOKOSIIIUXCS 3apsIIOB.
Cuna Kynona. PaGoTta no nepemenieHuto 3apsijia B aJieKTpocTaTudeckom mosie. CBsi3b Ha-
MPsHKEHHOCTH U MOTEHIIMAJA AIEKTPOCTAaTHUeCKOro mosisi. CHIIOBbIEe TMHUU U YKBUIIOTECH-
uanbHble moBepxHocTH. [ToTok BekTOpa HanpsbkeHHOCTH. Teopema ["aycca mis BekTopa
HaMPSKEHHOCTH AJeKTpocTatnyeckoro noss. [Ipumenenne teopemsl [aycca st pacuera
HaMpPsHKEHHOCTH: TI0JIE PABHOMEPHO 3apsKEHHOTO 111apa, MpoBoJa (HUTH), MIIOCKOCTH. Teo-
pema [aycca amns snekrpocratuyeckoro nois B nuddepenunansHoit popme. Teopema o
UUPKYISIUU BEKTOPA HAMIPSLKEHHOCTH AJIEKTPOCTATUYECKOTO MOJISL. DIEKTPHUUECKUN U~
110J1b. DHEPTUsl TUTIOJISI B JIEKTPUUYECKOM I10JI€, IEMCTBYIONIAsl HA HETO CUJIa U MOMEHT CHIL

HpOBO,[[HI/IK B JJICKTPOCTATUYCCKOM IIOJIC. HOBerHOCTHLIe 3apsabl. [Tone BOIM3HM MOBEpPX-
HOCTH 3aps’KEHHOTO ITPOBOJHUKA. SIBnenue BHCKTqueCKOﬁ WHAYKIUHA. 3KpaHI/IpOBKa OJIA
MMPpOBOAALINM CIIOCM. BHCKTPOCTaTI/IquKa}I 3alguTa. 9J'IeKTpI/IquKa$I €MKOCTh MMPpOBOJJHUKA.
KOH,Z[GHCE[TOPH U EMKOCTh KOHACHCATOPOB. 9Hepr1/151 B3aUMOJEUCTBUS CUCTEMEI DJICKTpHU-
YCCKUX 3apsaa0B. 3Hepm;1 3apSAKCHHOT'O KOHACHCATOPA.
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TeMbl JIeKIITUOHHBIX 3aHATHI

10

DNEeKTpUUECKOE MOJIE B IUNIEKTPUUECKUX cpelax. [IpuunHbl nonsipuzanuy JU3JIeKTPUKOB.
Bekrop nonspuzoBanHocTH. OOBEMHBIE U IOBEPXHOCTHBIE CBSI3aHHBIE 3apsibl. Juanex-
TPUYECKas IPOHUL[AEMOCTb CPEbl U BEKTOP JIEKTpU4YeCKON nHaykuuu. Teopema ['aycca
IJIs1 BEKTOPOB IMOJIAPU30BAHHOCTHU U BHCKTpI/I‘ICCKOfl HHAYKIWH. ITosne Ha rpaHune JusJiCK-
TpUKaA. rpaHI/I‘IHI)Ie YCJI0BUA JJIsI BEKTOPOB HAIPSAXKCHHOCTH U BHCKTqueCKOﬁ HUHAYKIUH.
IImoTHOCTE OHEPTHHU SJICKTPOCTATHYCCKOI'O I10JIA B JUIJICKTPHUKE.

11

CranuoHapHbIif aekTpudeckuil Tok. Cuiia TOKa U INIOTHOCTh TOKA. Y paBHEHUE HETIPEPHIB-
HOCTH 3JIEKTPUYECKOTO 3apsJa U yCIOBUE CTAlMOHAPHOCTHU TOKA. DIEKTPUYECKOE TI0JIE B
MPOBOJIHUKE C TOKOM M 3aKk0oH OMma B jokanbHO# opme. [Iprunna 3atyxanus Toka. DJek-
TPUUECKOE COMPOTUBIICHUE MTPOBOHMKA. 3akoHbl OMa u J[xoynsa-Jlenna. YciaoBue kBaszu-
CTallMOHApHOCTH ToKa. [IprunHbl nosiBnenus snexkrpoasrkymeil cuibl. Mcrounnku DJ1C.
3akoH Oma JuIs HEOJHOPOIHOTO yyacTKa Lenu. Pa3BeTBieHHble aekTpuyeckue nenw. Ipa-
Busa Kupxroda u ux npumMeHeHue.

12

IlocTosgaHHOE MarHUTHOE II0JIE B BaKyyMeE. HpI/ILII/IHa IIOABJICHUS MAariuTHOT'O ITOJIA. BGKTOp
WHIYKIA MarHuTHOTO ToJist. Cuina Jlopenmia. MarHUTHOE TIOJIe IBUKYIIIETOCS SJICKTPHY e-
CKOTO 3apsijia U dieMeHTa Toka. 3akoH buo-Casapa-Jlamnaca. Cuna Ammnepa. Teopema I a-
ycca njid HHAYKIUKW MAarHuTHOTO ITOJIA. TeopeMa O NUPKYIIIOHUHU BEKTOpA MHAYKIIUW Mar-
HHUTHOTO ITOJIs. HpI/IMeHeHI/IC TEOPEMBI O HUPKYIAINHU K paCUCTy MAarHUTHOTO IOJIA: T1OJIC
AJIHHAPUIECKOTO TTPOBOJIA C TOKOM, TIOBEPXHOCTHOTO TOKA, COJICHOUIATLHOW U TOPOH-
JAJIbHOM KaTYyIIKU ¢ TOKOM. Teopema o IUPKYISLUU BEKTOpAa HHAYKUIUHU B T depeHu-
anpHOU opme. CpaBHEHHE 0COOEHHOCTEH IEKTPOCTATUIECKOTO M MArHUTOCTATUIECKOTO
OJIEMN. HBI/I}KQHI/Ie SapH)KCHHOfI YaCTUIbl B IOCTOAHHBIX MAarHUTHOM U 3JICKTPUYCCKOM I10-
JaX. JIunoapHBIA MAarHUTHBI MOMEHT KOHTYpa ¢ TOKOM. DHEPrus 3aMKHYTOTO TPOBOIHUKA
C TIOCTOSIHHBIM TOKOM BO BHEIIHEM MarHuTHOM moJjie. Cuia 1 MOMEHT CHUJIbI, AEHCTBYIOIINE
Ha KOHTYP C TOKOM.

13

MaruauTHO€ 1oJie B BellecTBe. Hamarundenue cpeibl 1 BEKTOp HaMarHU4eHHOCTH. Mar-
HUTHAs IPOHUIIAEMOCTh CPEJIbl M BEKTOP HAMPSHKEHHOCTH MarHUTHOTO moJisi. Teopema o
IUPKYJSIIIUN BEKTOpA HAIIPSHKEHHOCTH M BEKTOpAa HAMarHUYEHHOCTH. MarHUTHOE T0JIE B
Marnetukax. [lose mocrossaHOro Marauta. [lone Ha rpanuiie MmaraeTuka. [ paHu4yHBIC yCITO-
BHS JIJI1 BEKTOPOB HAIPSHKEHHOCTH M MHIYKIIUM MarHUTHOTO ToJisA. [IpuYuHbI MosBIeHUS
na-, mapa- u heppoMarHeTuzMa.

14

SIBnenue anexkrpomarnuTHo UHAYKIMU. [Ipupoaa IJIC snekTpoMarHuTHOM MHAYKIIMU B
MIPOBOTHUKAX, BIKYIIUXCS B MAarHUTHOM TioJie. [IpuHITUIT AEHCTBUS 2JIEKTPOMOTOPA U T'e-
HepaTopa IEKTPUIECKOT0 TOKa. BUXpeBoe 3eKTpuIecKoe MoJie U IPUYUHA €T0 MOsBIIe-
Hus. 3akoH Papajnes u npaBuio Jlenna. [IpoBoAHUK U MOCTOSIHHBIN MarHUT B IEPEMEHHOM
MarHuTHOM noje. MHaykunonneie Toku (Toku @yko). Koadduuuent nnaykrusnoctu. Un-
JTYKTUBHOCTB coJieHOH 1a. [[MTOTHOCT 3HEeprUuu MarHUTHOTO MOJIs. SIBJIeHHE CAMOMHIKIINH
u D/1C camounnykuuu. SIBnenue B3auMHON UHAYKIMU. KoapuireHTs! B3auMHOM UHIYK-
TUBHOCTH Y IPUHIIUIT JEHCTBUS TpaHchopmaTopa.

15

DnexTpuueckue KonedaHus. JNeKTpudeckuil konedarenbHblii KOHTYp. COOCTBEHHBIE AIIEK-
TpUUecKue KoieOaHusl B KOHTYpax (He3aTyXalollue U 3aTyXalollHe), UX XapaKTePUCTUKH.
BrinykneHHblie dnekTpruueckue koiebanus. PesoHaHc HanpshKeHUs Ha KOHJEHCATOPe U TO-
Ka B KOHType. JJo6poTHOCTH KOHTYypa. [lomHOE conmpoTuBieHne (MMIieanc) KOHTypa. D -
(heKTHUBHBIE TOK U HaMPsDKEHUE.




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

16

OnexTpoMarHuTHoe noje. Tok cmenienus. Cucrema ypaBHeHuid Makcsesuia. [Totok miot-
HOCTH DHEPTUU MIEKTPOMArHUTHOTO noJisl. Bexrop IlolinTrHra 1 Teopema [loliHTHHTA.
BonHoBoe ypaBHEHHE JUIs1 3JIEKTPOMArHUTHOTO TOJIS B UI€AIbHOM JUDJIEKTPUKE (BaKyyMe).
DneKTpOMarHuTHbIE BOJHBL. BosiHOBOM BekTOp. CKOPOCTH 3J€KTPOMarHUTHbIX BOJIH. CBsI3b
HAIIPSHKEHHOCTH 3JIEKTPUYECKOIO0 U MAarHUTHOTO T10JIS B 3JIEKTpOMarHuTHoOM BosHe. [Ilkana
AJIEKTPOMArHUTHBIX BOJIH. DHEPTUsl U UMITYJIbC JIEKTPOMArHuTHOU BOJIHBI. M3nyuenue
2JIEKTPOMAarHUTHBIX BOJIH YCKOPEHHBIMH 3apsiaMu. BosHOBas 30Ha.

4 cemecTp

17

BonnoBsble nporiecchl B ontuke. Cynepno3unus 3JIeKTPOMAarHUTHBIX BOJIH. Y CIIOBUE KOT e-
PEHTHOCTH ¥ BOSHMKHOBEHHE HHTepdepeHuu. Onrudeckas pa3HOCTh X0a. Y CIIOBUS MaK-
cUMyMa U MUHUMYMa nipu unrepdepenuun. Murepdepennmonnas cxema lOura. Murepde-
peHIus B TOHKUX 1uieHKax. [Ipuniun Iolirenca-®penens. udpakuus cBera Ha y3KOH
LIEJIM U KPYTJIOM HPENATCTBUU. Y CIOBHE TUPPAKIIMOHHOTO MMHUMYMa. MHOrosy4yeBast uH-
tepdepenus. JndpakunonHas pemerka U npuHUUI cnekrpomerpun. Kpurepuit Panes.
Pa3pemaromiast cioco6HOCTh qU(ppakiMOHHON pemeTku. [Tonspusarus 37eKTpoMarHUTHBIX
BoJH. [lonsspusaTopsl u 3akoH Mainroca.

18

TennoBoe u3irydeHne. JHEPreTuYecKass CBETUMOCTh, M3TydaTeIbHas ¥ TOTJIONIaTeIbHAS
criocoOHOCTh. 3akoH Ctedana-bonpiMana u 3aKk0H cMerieHus: BuHa y1st TEI0BOTO U3ITY-
YyeHus1 a0CONIFOTHO uepHoro Tena. Koadduumnent nornomnienus. HempumMeHUMOCTh 3aKOHOB
kiaccuueckor pusuku. ['unotesa [1nanka.

19

OcHOBBI KBaHTOBOI Teopuu MUKpouyacTull. PoToH. JHEprus U UMIyiabc poToHa. BHemHwmi
1 BHYTpeHHUH QoTodrdpdext. YpaBHenue DitHireitHa 115 portorddexra. PaboTa BoIxoga
AJICKTPOHA M3 MeTajlia U KpacHas rpanuna ¢potospdexra. Idpdext Komnrona. ['mnoresa ne
Bbpoiins. Bonna ne bpoins. OnbiTel o qudpakiiuu Mukpodactuil. KopnyckymnspHo-
BOJIHOBOM JTyaJIN3M.

20

OcHoBbI kBaHTOBOM Teopun aroma. [Toctymar bopa. bopoBckue snexTpoHHBIe OPOUTHI B
OJIHOBJIEKTPOHHOM atome. CHeKTp SHEPTUU OJHOAIEKTPOHHOrO aroma. VznyueHue ogHo-
AMEeKTPOHHOTO aroMa. CriekTpasibHbIe cepri. OpOUTaTBHBI MOMEHT UMITYJIbCa U OpPOU-
TaJbHBIA MAarHUTHBIA MOMEHT JIEKTpOHA B aTroMe. OpOuTalbHOE M MATHUTHOE KBAHTOBBIE
gucna. OneiTel HTepHa-I'epinaxa. CoOCTBEHHBIN MOMEHT UMITYJIbCa M COOCTBEHHBINM Mar-
HUTHBIA MOMEHT 3J1ekTpoHa. CIMHOBOE KBaHTOBOE yKcio. CrcTeMa YeThIpeX KBAHTOBBIX
yricen ¥ npuHuun [laynu. 3anogHeHue neKTpoHaMu 000J104€eK U M0J000JI0UEK B aTOME.

21

OcHOBBI KBaHTOBO Teopun MuUKpocucteM. OMBIT ¢ MPOXOKICHHEM MUKPOYACTHUIIBI Yepes
IByXIieneByto auadparmy. BonHoBas GyHKIMs 1 €€ BepOSTHOCTHBIN cMbIC. KBaHTOBBIM
npuHIUN cyneprno3uiuu. [Ipunnun neonpenenennoctH ['eiizendepra. CooTHOIIEHUS He-
OTIpeIeIEHHOCTH U uX cMbIca. CTalMoHapHOE U HecTallmoHapHoe ypaBHeHue [lpenunrepa.
Paccessinue MuKpoyacTHIIbl Ha MPSMOYTOJILHOM MOTEHIIMAIBHOM Oaphepe U Ha MPsSMO-
yroJIbHOM MOTEHIIHAIbHOM cTyneHbke. TyHHenbHbIH 3¢ dext. MukpodacTuia B 0JHOMEp-
HOM MOTEHIMAILHOU SIME MPSIMOYTOJIbHOM (hopMbl. KBaHTOBBIN rapMOHUYECKHI OCITHILISI-
Top. Temnossle kosebaHus KpucTtauinueckoil pemetku. [Ipencrasienue o poHoHAX.

22

DJEeKTPOHBI B KPUCTATUIMYECKUX cpeax MHorosnekTpoHHas cucreMa. KynoHoBckas u 06-
MEHHAas PHEPIrUsl. JHEPrus CBs3U. THUIIBI MEKaTOMHBIX CBA3EH: KOBAJIEHTHAs!, METAaJUINY E-
ckasi, noHHasg. OOpa3oBaHuE SHEPreTHYEeCKUX 30H. [IpOBOAHNKH, MOTYTIPOBOTHUKH, TH-
anexTpuku. Pacnpenenenne ®epmu-/lupaka u Gynxuus Gepmu. CBoHCTBa 31EKTPOHHOTO
rasa Ipy HyJI€BOU TeMIIepaType U TeMIIepaType, OTINYHOMN OT HYJIsA. Y CIIOBUS BBIPOKICH-
HOCTHU Y HEBBIPOXKACHHOCTH JIEKTPOHHOIO rasa.

23

CBoiicTBa noaynpoBoHUKOB. COOCTBEHHBIE MMOJTYTIPOBOAHUKN U X MPOBOAUMOCTS. [Ipu-
MECHBIE ITOJIYIIPOBOIHUKHU U UX IIPOBOJUMOCTE. P-N-IIEPEXOJ U €0 BOJIbT-aMIIEpHAsl Xapak-
TEPUCTUKA. 3alUPAOIIUI CIIOM.




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

24

CpoiicTBa MarHeTUKOB. MarueTusM Kak KBaHTOBo€ siBjeHue. [Ipupona napa- u quamarse-
tu3Ma. [IprHuuHbI TOSBICHUS MAarHUTHOTO yriopsinoueHus. @eppo- u aHTH(GeppoOMarHeTusM.
MarsuTHBIN pE30HAHC U €r0 UCI0Ib30BaHUE. MarHUTOCTPUKI[MOHHBIE U TAJIbBAHOMAarHUT-
HBIE SIBJICHUS.

25

®dwusmka HU3KOpa3MepHBIX cucteM. Pazmephsie apdektrl. ['eTepocTpyKTyphl 1 UX IpUMe-
HeHue B TexHuke. Hanoctpykrypel. KBaHTOBBIE HUTH U TOUKU. Vcnionb30BaHue B HAHO-
anekTpoHuke. [Ipunnun nefictBust kBanToBOro Kommetorepa. Kyour. ekt JI1P. Kpan-
TOBBIY PUHIIUII TTepeiaun WHPOPMAIIHH.

26

OcHoBbI Teopun aToMHOTrO siipa. CoctaB atomHoro siapa. Hykionsl. MaccoBoe u 3apsiio-
Boe umucio. M3oronsl. [enenue siaep. a-, - u y-uznydenue. o- u B-pacnan saep. Ecrect-
BEHHas Pa/IMOAKTUBHOCTh. 3aKOH paJMOaKTHUBHOTO pacnaja. [lepuon nonypacnana. uep-
r'Usl BBIXOJ1a SiepHOM peakiuu pacnaga. Jlegext macce. Y aenbHas 23HEpIrust CBsI3U HYKJIOHOB
B s7p€. Y CTOMYMBOCTh U HEYCTOMYUBOCTH sJI€p. BO3MOKHOCTH TEPMOSIEPHOTO CUHTESA.

27

OcHoBbl (pu3uku OyHIaMeHTalIbHbIE B3aUMOAEUCTBUS deMeHTapHbIX yacTull. Kinaccugu-
Kallys 3JIeMEHTapHBIX YaCTHI: aJipOHBI, JIENTOHBI, ME30HBI, OapuoHbl. KBapKoBas CTpyKTy-
pa aapoHOoB. Posib cuMMeTpuHii B GU3HKE 2JIEMEHTapHBIX YaCTHIL

4.3 Conep:xaHue NPaKTHYECKUX (CEMHUHAPCKUX) 3aHATHH

O4Ho-3204Has1 hopma 0OydeHHs

TeMbl NPAKTHYECKUX (CEMUHAPCKHUX) 3AHATHH

3 cemecTp

[IpuHIMT Cynepno3uuy U pacueT EKTPOCTATUYECKOTO MOJIS Ui CUCTEMbl TOYEUHBIX 3a-
PAIOB U JUI 3apsijia, pacipeesieHHOro HelpepbIBHO. Boluncienne HanpsHkeHHOCTH U M0~
TEHI[MaJIa AJIEKTPOCTaTUYECKOTO MoJist. CBsI3b HAPSXKEHHOCTH U MoTeHIana. Pabora no
MIepeMEIEHHUIO 3apsa B 3JIEKTPOCTaTUYECKOM TOJIE.

[Ipumenenne Teopemsl ['aycca ajig pacuera 3JI€KTPOCTATUUECKUX MOJICH. DHEPrUs CUCTEMBI
3apsSHKEHHBIX YACTHI] U AIEKTPUUYECKOTO 1oJisl. EMKOCTB U SHEprus 3apssKeHHBIX KOHACHCA-
TOPOB.

3akoHBbI MOCTOSTHHOTO TOKa. [IpaBmina Kupxroda. Tok B HEOJHOPOIHBIX MTPOBOIHUKAX. BhI-
YHCIIEHUE 3JIEKTPUUECKOT0 3apsia, MPOTEKAOLIEro MO HENU U BIICINAIONIErOCs B AJIEKTPHU-
YECKOM e JpKoysieBoro Teruia. 3akoH Jbxoynsa-Jlenna. KonrposbHaas padora.

PacueT MarHMTHBIX TIOJICH C IIOMOIIIBIO 3aKOHA BHo-CaBapa H C IOMOIIBIO TCOPEMBEI O LTUP-
KYJSIOHH.

Cunst Jlopenna u Amnepa. JIBrkeHue 3apsskeHHOM YacTHIIbl B CTAIIMOHAPHBIX AIIEKTpUYe-
CKOM M MarHUTHOM TOJIsiX. CHITBI, IEHCTBYIOIINE HA ANEKTPUYECKUIT 1 MarHUTHBIN UTIOJb
(KOHTYp C TOKOM).

SIBieHue MEeKTpOMarHuTHOM MHAYKIKUU. 3akoH Dapajes. SBiIeHus: CAMOMHAYKIIUU U B3a-
MMHOI MHIYKIMH. Belunciienne HHAYKTUBHOCTU. JHEPTUsl MATHUTHOTO TIOJISL.

CoOcTBeHHBIE QJICKTPUYICCKUC KoJieOaHHS B OCIIAX. 9HeKTqueCKHﬁ KoJIeOaTeIbHBIA KOH-
TYp U €ro nmapaMceTphbl. BBIHY)KI[CHHBIG QJICKTPUYICCKUC KoJIeOaHMSI. KOHTpOJ’IBHaﬂ pa60Ta.

OnekrpoMarHuTHbIe BoJIHBL. Bekrop [lolinTHHra.

4 cemecTp

DneKTpoMarHuTHbEIE BOJHBL. MHTEpdepeH s cBeTOBbIX (3IEKTPOMAarHUTHBIX) BOJIH. M H-
TepQepEHITMOHHBIE CXEMBI.

10

MHoromnydeBas uHTepdepeHuus (AudpaxnronHas pemerka). Pazpemaromnias crnocoOHOCTb
mudpakoHHoi pemerku. Judpaxmus cBera (3IeKTpOMarHUTHBIX BOJIH) Ha Y3KOM IIETH U
Ha KPYTJIOM OTBEPCTHUH.
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1‘3‘121 TeMbl NpaKTHYECKUX (CEMUHAPCKUX) 3aHATHI

11 |3akonsbl TemIoBOrO M3NMy4YeHus. Mcrnonb3oBanue 3akoHa Credana-bonpiimMana u 3akoHa
cMmenieHus BuHa Ui TEIIoBOTO U3IydeHus aOCOIOTHO YyepHoro Tena. Koaddumment no-
TJIOIEHUSL.

12 |SIBnenue dorodrddekra. [Ipumenenne ypasHenus Ditamreiina st Gpotorddexra. KpacHas
rpanuna ¢gororddexra. dpdexr Komnrona. Kontpospnas padoTa.

13 |Bomusr ne bpoiins. KBantoBbie moctynatel bopa u 60poBckast MoIeb 0 JHOAIEKTPOHHOTO
atroMa. CrieKTpajbHbIe CEPHH U3ITYIEeHUS OJJHOUIEKTpOoHHOTro atroma. [Ipuanun [laymm.
CucteMa 4eThIpex KBaHTOBBIX YHCEII. 3aMOHEHNE 3JIEKTPOHHBIX 000JI04€K U TT00007109eK
B MHOTOJIGKTPOHHBIX aToMax. KBaHTOBaHME OPOUTAIBHOTO H COOCTBEHHOTO MOMEHTA M-
MyJIbca ¥ MAarHUTHOTO MOMEHTA JIEKTPOHA (aToMa).

14 |BonHoBas QpyHKIMS KBAHTOBOM MUKPOCUCTEMBI U €€ cBOMCTBA. KBaHTOBBINM MPUHLIMII CY-
MIEPIIO3UIINH U TUIOTHOCTH BEPOSITHOCTH OOHAPYKEHHS YacTUIbI. Vcronp30BaHue CTalno-
HapHoro ypaBHeHus Lllpenunarepa st pacdera XapakTEpUCTHK KBAaHTOBBIX cucTeM. YacTu-
112 B OJIHOMEPHOM MOTeHIMaTbHOU siMe. KBaHTOBBIN rapMOHHUYECKUN ocMILISTOP. CHeKTp
pa3pelIeHHbIX 3HAYEHUI SJHEPIUil U U31y4eHUE MUKpOcUcTeM. KBaHTOBBINM rapMOHMYECKUI
OCHMJUISATOP U CIIEKTP €T0 DPHEPTHUH.

15 |PaamoakTHBHOCTH M 3aKOH PaIHOAKTHBHOTO pacmaja. 3aKOH paJHOaKTUBHOTO pacmiaaa
sfiep. DHePreTHIeCKUH BBIXOJ PEaKIMy paJroakTHBHOTO pacnana. KonTpossHas paboTa.
4.4 Conepxanue J1adoOpaTopHbIX pador

O4HO -32049Hasi hopma 0OydeHus
Ne
w/n HaumeHoBaHus J1abOpaTOPHBIX padoT
2 ceMmecTp
1 |MccaenoBaHue KOCOTO yAapa O HAKJIOHHYIO IJIIOCKOCTb
2 |Yopyruit ymap mapoB
3 |OnpeneneHue CKOPOCTU MYJU € MOMOUIbIO OAJIIIMCTHYECKOTO MasiTHUKA
4 |M3mepeHue CKOPOCTH IMYJIH € TOMOIIBIO (PU3UIECKOTO MasiTHUKA
5 |OnpeneneHue CUIIbl TPEHUS CKOJIbKEHUS
6 |M3yueHue BpallaTeJbHOTO ABHKEHHSI
7 |OnpeneneHue paguyca KpUBU3HBI BOTHYTOH MOBEPXHOCTH METOJIOM KaTarOIErocs apuka
8 |M3MepeHue CKOPOCTH MYJIH ¢ MOMOIIBIO BpalAOIIENCs IIIaTPOPMBI
9 |Onpenenenue KodppuUIMEHTa TPEHUS KaU€HUs JUI Pa3JIMYHbIX MaTepHAJIOB

10 |OnpeneneHne MOMEHTOB HHEPIIMU METOJIOM KOJIeOaHU

11 |OnpeneneHne MOMEHTa HHEPLUH C METOAOM KPYTUIIbHBIX KOJIEOaHUM

12 |Onpenenenue yckopeHHsi CBOOOIHOTO MAJICHUs C TOMOUIbIO (PU3MUYECKOI0 MasiTHUKA

13 |U3ydenue konebaHUN NPYKMHHOTO MasiTHUKA

14 |Onpenenenue nokasarens aguadarsl MetogoM Kinemana u Jlesopma

15 |Omnpenenenue ko3duieHTa HOBEPXHOCTHOI'O HATSKEHUs BOJIbI METOJOM OTpbIBa KOJblIa

16 |Omnpenenenue BA3KOCTH KHUIKOCTH o MeToay CTokca

17 |Omnpenenenue IIMHBI cBOOOAHOTO Mpobera U 3pPEeKTUBHOTO IMaMeTpa MOJIEKYN BO3yXa

4 cemecTp

18 |Omnpenenenue paanyca KpUBU3HBI JIMH3BI C IOMOIIBIO KoJiel] HproToHa

19 |OmnpeneneHue AIMHBI CBETOBOM BOJHBI IPU MOMOIIU AU(PPAKIIMOHHON PEIIETKH

20 |Onpenenenue Touku Kropu

21 |HccnenoBaHue BJIEHHUS T'HCTEpE3Nca C MOMOIIBIO ocuuiiorpada

22 |HccnenoBaHHe MEKTPUUECKUX XapaKTEPUCTUK MOTYIPOBOIHUKA C MOMOIIBIO dPdexTa
Xomna

23 |M3MepeHue BHICOKHX TEMIIEPATyp ¢ MOMOIIBIO ONITUYECKOTO MUPOMETpa
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Ne

w/n HanmeHnoBaHus 1a60paTOPHBIX padoT

24  |M3yueHue noJisipu3alyy CBEeTa

25 |OnpezneneHue MHUPHHBI 3aNPEIEHHON 30HBI MOTYIPOBOJAHUKA M TEMIIEPATypHOTO KOAIPPu-
IIMECHTA CONMPOTHUBJICHUS METaJlIa

26 |HccnemoBaHue TyHHENIBHOTO 3P (GEKTa ¢ TOMOIIBIO TOIYIPOBOIHUKOBOTO TYHHEIBHOTO
oA

27 |OmpeneneHue IIMPUHBI 3AITUPAIONIETO CIIOS P-N Mepexo/ia U KOHIEHTPALUH IPUMECH B 00-
JacTH JAaBUHHOIO ITPO0OsI

28 |Onpexnenenne pabOTHI BEIX0/IA SJICKTPOHOB M3 METaJLIA

29 |CHsATHE XapaKTEpUCTHK M OTPE/ICICHUE MapaMeTpoB (HOTOIIEMEHTA

30 |M3yuenHwue criekTpa BOJAOPOA U ONPECIICHUE TIOCTOSIHHON Puibepra

4.5 Conepxanue KIMHUYECKUX NPAKTHYECKUX 3aAHATHI
3aHATHS YKAa3aHHOTO THIIa HE MPEAyCMOTpPEHBl OCHOBHOM mpodeccnoHalbHON 00pa3oBa-

TEJILHON IIPOrPAMMOM.

4.6 Conep:xaHue CaMOCTOATEJILHOM Pad0ThHI 00y4aK0IEerocs

O4Ho-3204Hast hopma 0OydeHHs

Ne .
w/n Buasl u popmbl camocTosITE/ILHOI padoThI
2 ceMecTp
1 |IToaroToBKa K BBHIIOJTHEHUIO U cla4e JJabopaTopHBIX padoT. [loaroroBka oTyeTa Mo pe3yib-
TaTaM KaJI0# 1a00paTopHOi paboThI
2 |[ToarotoBka K BBITIOJHEHHUIO IBYX KOHTPOJIBHBIX PabOT 1O Pu3nKe
3 cemecTp
3 |IloaroroBka K MpakTHUYECKUM 3aHITHUSIM
4  |IloaroroBka K BBIIOJHEHHIO IBYX KOHTPOJBHBIX pabOT O Qu3nKe
4 cemecTp
5 |[loaroroBka K MpakTHUYECKHUM 3aHATHUSM U K BBIIIOJHEHHIO IBYX KOHTPOJBHBIX paboT MO
(busuke
6 |[loaroroBka K BBIMOJIHEHHIO U caue 1adopaTopHbIX padot. [loaroroBka otyera o
pe3ynbTaTam Kaxaoi 1adopaTopHOil paboTHI.
7 |BeimonHeHHe IBYX KOHTPOJIbHBIX paboT 1o Gusuke

5 Cucrema ¢opmupoBaHus OLEHKH Pe3yJbTAaTOB 00y4eHUs MO JUCIHMILIH-

He (MOAYJ/II0) B PaMKaX TEeKyLIero KOHTPOJIS yCIEeBAeMOCTH M IPOMEKYTOYHOM
arrecTauuu o0y4yaromerocst

OuHo-3204Has popma 00yUeHUs

MeponpusiTusi TEKyIiero KOHTPOJIs YCIIeBAeMOCTH MaxkcumajibHOe
1 MPOMEKYTOYHOM aTTecTaliy 00y4al0Ierocs KOJIMYeCTBO 0aJ1J1I0B
2 cemecTp
Texymmit IlepBelii |OunenuBaemMasi yueOHasi 1esiTeIbHOCTD

KOHTPOJIb | pyOEXHBIH |00y4Yaromerocs:
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MeponpusiTUs TeKyLIEro KOHTPOJIs YCIeBaeMOCTH MaxkcumalibHOe
U POMEKYTOUYHOH aTTeCTALHHN 00Y4YalolIerocs KOJINYeCTBO 0aJJI0B
YCIIEBAEMOCTH | KOHTPOJIb |BblNoHEHNE U 3auTa TpEX J1abopaTOpHbIX 15
pabot
BoinosiHeHne KoHTpoJIbHOM paboTsl 1o Ne 1 15
Uroro 30
OuenuBaemasi yueOHasi 1esITeILHOCTb
00yuaierocs:
Bropoii |Beimonnenue u 3amura TpEX 1a00PATOPHBIX 15
pyOeKHBI [padOT
KOHTPOJIb |BbINoJIHEHNE KOHTPOJIBHOHN paboThl Ne 2 15
Hroro 60
[Mpomexyrou- |IK3aMeH 40 (100%)
Hasl aTTeCTanus
3 cemecTp
OuenuBaemasi yueOHasi 1esiTeIbHOCTb
TlepBetii 00y4YaloIerocs:
2(};6;;(;;3? BrinosnHenne KOHTPOJIbHOM paboThI 10 pu3uKe 15
Ha TMPAKTHYCCKUX 3aHATHSIX
. BrinosHeHnE KOHTPOJIBHBIX TECTOBBIX 3a/IaHHI 15
Texymmi Hroro 30
KOHTPOJIb
yCIeRaCMOCTH OuenuBaemas )j‘leﬁﬂaﬂ AeATeIbHOCTh
00y4aroIerocs:
Bropoit
pyOexHbIH | BblMonHEHnE KOHTPOJIbHOM paboThI 10 Gu3uKe 15
KOHTPOJIb |Ha MPAKTUYECKUX 3aHATUAX
BrimonHeHne KOHTPOJIBHBIX TECTOBBIX 3aIaHUM 15
Htoro 30
ITpomexyrou- |[DK3aMeH 40 (100%)
Hasl aTTecTalus
4 cemecTp
OuennBaemasi yueOHasl 1eATEJIbHOCTD
00y4arouerocs:
Ilepseiii  |Beinonnenue u 3amura TpéX 1a00PaTOPHBIX 15
pyOeKHBIH |padoT
KOHTPOJIb |BbINoIHEHNEe KOHTPOIBHOM paboThI 15
Tekymuii
KOHTPOJIb Hroro 30
yCHEBAaEMOCTH OuennBaemasi yaeOHasi 1eATEILHOCTD
00y4Yarmerocs:
Bropoii |BbinonHenne KOHTpOJIBbHOM paboThI 0 (pusnke 15
pyOEKHBII [HA IPAKTUYECKUX 3aHATUSIX
KOHTPOJIb |BeimonHeHue u 3amura Tpéx 1a00paTopHBIX 15
pabot
Hroro 30
IMpomexyrou- |duddepeHupoBaHHbIi 3aueT 40 (100%)

Hasda aTTeCTaluA
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* B cmyyae oTKa3a 00y4aronierocst OT pe3ysibTaTOB TEKYIET0 KOHTPOJIS yCIEBAEMOCTH

IIkana coorBeTCTBHSA OLICHOK B CTOOAJILHOM U aKaJleMHUYeCKOM cucTeMax oije-
HMBAaHMS Pe3yJIbTATOB 00y4YeHHsI 0 AMCHHUILIMHE (MOLYJII0)

Cucrema oneHMBaHUS

pe3yJabTaToB 00y4eHHsI

CrobayuibHas cUCTEMa OICHUBAHUS 0-39 40 - 60 61 — 80 81 — 100

AxaneMudeckasi CHCTeMa OIICHUBAHHUS

(ax3ameHn, nuddepennpoBannbiii 3auet, | Heynosne- | YaosierBo-
3aImuTa KypcoBOro MPOCKTa, TBOPHUTEILHO | PHUTEIHHO

3aluTa KypcoBoil paboThI)
AxaneMuveckasi CHCTeMa OIICHHBAHHUS
(3auer)

Ouenku

Xopouio OTnau4HO

He 3aureno 3aureHo

6 Onucanne MaTepUuaJIbHO-TEXHUYECKOH 0a3bl (BKJI4Yas 000py10BaHUE U
TEeXHUYECKHE CPeACcTBA O0y4eHHUs1), HEOOXOMUMOM ISl OCYIIeCTBJIECHUSA 00pa3o-
BaTeJIbHOI0 MpoLecca 1Mo AUCHUIInHe (MOLYJII0)

Jlig ocymiecTBiieHUs: 00pa30BaTEeIbLHOIO Mpolecca Mo JUCIUILTMHE (MOIYII0) TpeOyeTcs:

- J1ns1 mpoBeieHns IEKIUOHHBIX U MPAKTUYECKUX 3aHSITUH 10 TUCHUIUIMHE TPeOyeTCsl ay IUTOpUs;
- Jlist mpoBeneHust 1abopaTopHBIX padboT Tpedyercs yueOHas jJabopaTopwsi, OCHAIIEHHAs J1abopa-
TOPHBIMHM YCTaHOBKaMHU HE MeHee 7-8 pa3HbBIX THUIIOB B 00IIeM KojudecTBe He MeHee 30 paboumx
MECT, a TaKkKe HEOOXOTUMBIMH JUIsl MPOBEACHUS (PU3MUYECKOTO SKCIEPUMEHTA U3MEPUTETbHBIMU
MpUOOpaMHU.

7 IlepeyeHb OCHOBHOW U JONMOJHUTEJIbHONH Y4eOHOM JIUTEPATYPbI, HEO0XO0-
JAUMOI 111 OCBOEHM S M CIUILIUHBI (MOTYJISA)

7.1 OcHoBHas JuTeparypa

1. CaBenbeB U.B. Kypc ¢usukm : yue6. mocobue mns By3oB : B 3 1.: T. 1: MexaHuka.
Monekynsapuas ¢usuka/ M. B. CapenbeB . — 4-e¢ uzna., crep. — Cankr-IlerepOypr, Mockaa,
Kpacuonap : Jlanb, 2008.— 352 c. ISBN 978-5-8114-0685-2 (Tom 1).

CagenwseB U.B. Kypc ¢usuku. B 3-x 11. T.1. Mexanuka. MonekymspHas ¢u3uka [DIeKTpOHHBIN
pecypc]: yuebHOe mocobue/ — DnekTpoH.TekcToBble naHHble. — CI16, M.: Jlanp, 2017. — 356 c.
— Pexxum noctyna: https://e.lanbook.com/book/95163#book name.— 3BC “Jlanp”, no napoJto.

2. CasenbeB U.B. Kypc ¢usuku : yued. mocodue ans By30B : B 3 T.: T. 2: DIeKTpU4ecTBO.
Konebanus u Bonnbl. BonHosas ontrka / U. B. CaBenbeB . — 4-e u3a., crep. — Cankr-IletepOypr,
Mocksa, KpacHonap : JIanb, 2008 .— 468 c. —ISBN 978-5-8114-0686-9 (Towm 2).

CagenweB U.B. Kypc ¢usuku. B 3-x T1. T.2. OnexrpudectBo. Konebanus u BoiaHbl. BoaHoBast on-
THKa [DJEeKTpOHHBINA pecypc]: ydeOHoe mocobue/ — DnaeKTpoH.TekcToBble aaHHble. — CII6, M.:
Jlansp, 2018. — 468 c. — Pexum noctyna: https://e.lanbook.com/book/100927#book name.— ObC
“JIanp”, MO MapoIto.

3. Casenswes, 1. B. Kypc ¢usuku : yue0. nocobue s By30B : B 3 1. T.3. KBanroBas onrtu-
ka. AtomHas ¢uzuka. @usuka TBepaoro tena. GU3MKa aTOMHOTO s/Ipa U 3JIE€MEHTapHbIX YacTUll /
. B. CaBenseB . — 3-¢ usn., crep. — Cankr-IlerepOypr, MockBa, Kpacnoaap : Jlanb, 2008 .—
303 c. —ISBN 978-5-8114-0684-5 (Towm 3).
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CagenbeB U.B. Kypc ¢usuku. B 3-x 1. T.3. KBanroBas ontuka. ATomHas ¢usuka. ®uszuka TBEp-
noro tena. PU3uKa aTOMHOTO A1pa U 3JIEMEHTapHBIX YaCTHIl [ DJIEKTPOHHBINH pecypc]: yuebHoe mo-
cobue/ — DnekrpoH.TekcToBbie qanupie. — CII6, M.: Jlanp, 2018. — 308 ¢. — Pexxum moctyna:
https://e.lanbook.com/book/98247#book_name.— 3BC “Jlanp”, mo mapoJito.

7.2 lonmosiHUTEIBLHAS JIUTEPATYpa

1. YeptoB A.T'., BopoOber A.A., mon pea. O6mast puzmka (s 6akanaBpoB) [ DICKTPOHHBIN
pecypc]: yaebHOe mocobue/— DneKTpoH.TeKcToBbIe JanHbie. —M.: KuoPyc, 2016. — 800 ¢. —
ISBN 978-5-406-05760-5 —Pexum moctyna: https://www.book.ru/book/922169.— 5BC
“BOOK.ru”, mo napoio.

2. Konmaxkos FO.H., ITekap FO.A., Jlexxuesa JI.C. Tepmonnnamuka u MoJieKysipHast pU3UKa.
Jlexuuu o ¢usuke : yued. mocobue [DIEeKTpOHHBIN pecypc]/ DIeKTPOH.TEKCTOBbIE JaHHBIC. —
Tyma : U3n-Bo Tynl'Y, 2008 .— 139 c. : mn.— ISBN 978-5-7679-1221-6. .- Pexum mocryma:
https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390. — OBC “bubmaunoTex”,
IO TTAPOJTIO.

3. Konmaxkos 10. H., [Tekap 0. A., Jlaryn Y. M. DnexkTpudecTBO U MarHeTU3M : JIEKIIUH TI0
¢buznke [DneKTpoHHBIN pecypc]/ DnekTpoH.TekcToBble nanHble. — Tyna : U3a-so Tynl'Y, 2008 .—
140 c. — ISBN 5-7679-0186-4. .- Pexxum nmoctyma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810334538607700008298. — ObC “bubanoTex”, 1o mapoJiro.

4. Konmaxkos FO.H., ITekap 10.A., JIexxuera JI.C. DnekTpoMarHeTU3M | ONTHKA : JIEKIIHH TI0
¢buznke [DneKTpoHHBINH pecypc]/ DnexTpoH.TekcToBble faHHble. — Tyma, 2010 .— 130 c. : i1 .—
ISBN  5-7679-0187-2. .- Pexwum jgocryma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810384275951700003447. — ObC “bubanoTex”, mo mapoJo.

5. Kommaxkos FO.H., ITekap 10.A., Jlexnesa JI.C., Cemun B.A. OCHOBBI KBAaHTOBOW TEOpHUH
U aTOMHOU (GU3MKHU: y4eO. mocobue [DneKTpoHHBINH pecypc]/ DAEKTPOH.TEKCTOBBIC JaHHBIC. —
Tyna : Wzp-Bo Tynl'¥Y, 2010 .— 148 c.— ISBN 5-7679-0352-2. - Pexum noctyma:
https://tsutula.bibliotech.ru/Reader/Book/ 2014112811001257771700009442. — OBC “bubmuoTex”,
IO MapOJIIO.

6. Konmakos HO. H., Kaxapckas C.E. ®uznka. Dj1eKTpoOMardieTu3M: pyKoBOJCTBO K IIPOBeE-
JICHUIO CaMOCTOSTEILHON pabOThI CTYIEHTOB: Y4eOH. mocoOue [ DIeKTpoHHBIN pecypc]/ Dnek-
TPOH.TEKCTOBBIC naHHble. — Tyna : U3n-Bo Tynl'V, 2017.— 156 ¢. .— ISBN 978-5-7679-33915—
2. - Pexxum noctyna:
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096 — 3bC “bubaunoTex”, mo mapo-
JI10.

7. Konmaxos 1O. H., JIesun [I.M., Cemun B.A. OcHOBBI (pU3UKH KOHJCHCUPOBAHHBIX CPEN U
¢buzuku mukpomupa: .1 [Dnexkrponnslit pecypc]: yueOH. mocobue/ DIeKTPOH.TEKCTOBBIE JAHHBIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 185 c¢. — ISBN 978-5-7679-2655-8. - Pexxum nocryna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163 — ObC “bubnuoTex”, mo mapoiro.

8. Konmakos 1O. H., Jlesun JI.M., Cemun B.A. OcHOBBI (hU3HKH KOHIEHCUPOBAHHBIX CPEll U
¢buzuku mukpomupa: Y.2 [DnekTpoHHbIN pecypc]: yueOH. mocobue/ DNeKTPOH.TEKCTOBBIE JaHHBIE.
— Tyna : U3a-Bo Tynl'Y, 2014.— 150 c. — ISBN 978-5-7679-2661-9. - Pexxum nocrymna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632 — 9bC “bubnuoTex”, no napoo.

8 Ilepeyenb pecypcoB HHPOPMANMHUOHHO-TEJEKOMMYHHKAUMOHHOM CeTH
«/HTEpHET», HEOOXOAMMBIX /IVIS1 OCBOEHMSI AMCIUILIUHBI (MOIYJIs1)

1. https://tsutula.bibliotech.ru/ — Dnexrponssiit ynraneueii 3a1 “BUBJIMOTEX” (yueOHUMKH
asTopoB TynI'Y) no naporo.



https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390
https://tsutula.bibliotech.ru/Reader/Book/2014112810334538607700008298
https://tsutula.bibliotech.ru/Reader/Book/2014112810334538607700008298
https://tsutula.bibliotech.ru/Reader/Book/2014112810384275951700003447
https://tsutula.bibliotech.ru/Reader/Book/2014112810384275951700003447
https://tsutula.bibliotech.ru/Reader/Book/2014112811001257771700009442
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163
https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632
https://tsutula.bibliotech.ru/
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2. http://www.iprbookshop.ru/ — 3bC IPRBooks (BkitoyaeT 0a30ByI0 KOJUICKIIHIO YUYCOHBIX
mocoouii mo Gpusuke).

3. https://e.lanbook.com/books/918#fizika 0_header — DBC u3znarensctBa Jlanb (1ocTym K Ha-
Y4HO-00pa30BaTeIbHOMY pECYpCy 1o Qu3uKe).

4. https://biblio-online.ru/ — 3BC u3natenscta KOpaiit (10CTyN K HAy4HO-00Pa30BATEIILHOMY
pecypcy, BKITIo4as U3JaHus 110 (PU3HKE).

5. http://sfiz.ru/ — Best pusuka. Hayuno-oOpa3zoBarenbHbII TPOCKT.

6. http://window.edu.ru/catalog/ — Poccuiickuii 00pa3oBaTebHbII HOPTAN IO (PU3UKE - PECYPCHI
JUISl CTYICHTOB U MPEIOIaBaTeNeH.

7. http://ph4s.ru/books_phys.html — O6pa3zoBarenbhblil moptai no ¢pusuke (MUDN).

8. http://www.phys.msu.ru/ — caiit puzdaxa MI'Y.

9. https://www.ufn.ru/ — caiit sxyprana “Ycnexu Gpusndeckux Hayk”.

10. http://www.physnet.ru/PhysNet/education.html — ®usuueckoe obpasoBanue 3a pyoeKom
(english).

9 IlepeyeHbr NHPOPMALNMOHHBIX TEXHOJIOTUI, HEOOXOMUMBIX JJIl OCYHIECT-
BJICHHSI 00Pa30BaTeJIbHOI0 MPOoLecca Mo JUCUUILINHE (MOLYJIIO)

9.1 IlepeyeHb HEOOXOAMMOIO €KETrOHO OOHOBJISAEMOr0 JMUEH3UOHHOIO U
CBOOOHO PacHpOCTPAHAEMOr0 MPOrPaAMMHOI0 o0eclie4eHusi, B TOM YHCJe OTe-
YeCTBEHHOI'0 MPOM3BOACTBA

[Taker odpucHbIx npunoxenuit «MoiOducy.

9.2 IlepeyeHb HEOOXOAMMBIX COBPEMEHHBIX NMPO(PecCHOHATBLHBIX 0a3 JaH-

HBIX U HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
CoBpeMenHbIe mTpodeccHoHaTbHBIC 0a3bl JaHHBIX U HH()OPMAIIMOHHBIE CITPABOYHBIC CHCTE-
MBI HE TPEeOYIOTCSI.


http://www.iprbookshop.ru/
https://e.lanbook.com/books/918#fizika_0_header
https://biblio-online.ru/
http://sfiz.ru/
http://window.edu.ru/catalog/
http://ph4s.ru/books_phys.html
http://www.phys.msu.ru/
https://www.ufn.ru/
http://www.physnet.ru/PhysNet/education.html

