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3
1 Heab 1 32124 OCBOCHUSA TUCIHUNINHBI (MOTYJIA)

Ieab10 ocBOCHUS AUCHUIUIHHBI (MOJIYJISA) SABISICTCS
— MOJIydeHHE CTYJICHTAaMH OCHOBOTOJIATAIOIINX MTPEJCTABICHUN O (yHIaMEHTAIBHOM CTPOe-
HUHM MaTepuu U (PU3MUYECKUX MPUHIIMIIAX, JIEKAIIIX B OCHOBE COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTUHBI MUPa, POPMHUPOBAHKE Y CTYJICHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHPOBO33pe-
HUS, pPa3BUTHE HAYYHOTO MBILUICHUS U PACHIMPEHUE UX HAYYHO-TEXHHUUECKOTO Kpyro3opa.
3agayaMu OCBOCHUS TUCUUIUIMHBI (MOAYJIs) SIBJISIOTCS:

— U3Y4YCHHE OCHOBHBIX (PU3MUECKUX SIBJICHUMN U UJICH,

— oBjajeHHe (yHAAMEHTAIBHBIMU TOHSATHAMHU, 3aKOHAMHU W TEOPUSMHU KIIACCHUECKOW M
COBPEMEHHOU (pr3MKH, a TaKKe METOJaMH (PU3NIECKOTO MCCIIEeIOBAHMS;

— (opMUPOBAHNE HAYYHOT'O MUPOBO33PEHUS U COBPEMEHHOTO (PU3MYECKOTO MBIIIJICHHUS;

— OBJIaJICHUE MTPUEMaMH U METOJIaMU pEIIeHUs KOHKPETHBIX 3a7a4 U3 Pa3IMYHBIX 00acTeit
JeSITEIbHOCTH, OCHOBAHHBIX HAa NMPUMEHEHUU U HCIOJIb30BAHUM PA3IUYHBIX SBJICHUNH U 3aKOHOB
¢buzuky;

— O3HAKOMJICHHE C COBPEMEHHOW HAYYHOM anmaparypoit;

— (opMUPOBaHNE HABBIKOB MPOBEACHUS TPUKIIATHOTO (PU3NUECKOTO IKCIIEPUMEHTA,

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

2 MecTo IMCUUILIMHBI (MOYJISA) B CTPYKTYPEe OCHOBHOI NMPOo(eccHoHa b-
HOU 00pa3oBaTeJIbHOM MPOrPaMMbI

JucrtumnnuHa (MOAYyiIh) OTHOCUTCSI K 0a30BOM 4acTH OCHOBHOM MpodeccroHaabHOM 00pa3o-
BaTEJIbLHON MPOTPAMMBI.
JucrnumnauHa (MOoTyib) u3yvaercs Bo 2, 3 u 4 ceMmecTpax.

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

[lepeuens mIaHUPyEMbIX PE3yAbTATOB OOYUYEHUS MO TUCIUIUIMHE (MOIYII0), COOTHECEH HbIX
C IUTaHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHS OCHOBHOM Ipo(hecCHOHaIbHONW 00pa30BaTEIbHON MPO-
rpaMMbl (pOpMHUPYEMBIMU KOMIETEHIIMSIMUA) U UHAUKATOPAMH UX JIOCTH)KEHHUS, YCTAHOBJICHHBIMH B
oOmieil xapakTepucTUKe OCHOBHOW MpodecCHOHANbHONW 00pa30BaTeNbHON MPOrpaMMBbl, TPUBEIEH
HUXE.

B pesynbraTe ocBOeHUSs AUCUUILTMHBI (MOIYIIs) 00ydaromunics JOIDKEH:
Crioco0eH MpUMEHSTh COOTBETCTBYIOUIUH (PU3UKO-MaTEMaTHUECKUI anmnapar, METO/Ibl aHaIH3a U
MOJETUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIHLHOTO
MCCIIeI0BAHUS IIPHU perieHnn npodeccuonanbHbix 3a1a4 (OI1K-2)

3HaTb: 3HaeT MaTeMaTHYECKHH anmapar aHaJIUTHYECKOW reoMeTpuH, JIMHEHHOH anreOpsl,
1 (hepeHINAIEHOTO U UHTETPAIBHOTO MCYHCICHUS (PYHKIMHU OJHOW MEpEeMEHHON TeopuH (yHK-
LU HECKOJIbKUX MEPEMEHHBbIX, TeOpUH (PYHKIMH KOMIUIEKCHOIO MEPEMEHHOT0, TEOPUHU PSIOB,
Teopun auddepeHunanbabix ypapaenuit (OI1K-2.1)

YMerTh: YMeeT UCI0Ib30BaTh MMPUMCHSTH (1)I/I3I/I‘IeCKI/Ie 3aKOHbI MCXaHUKH, MOJ'I@Ky.]'IHpHOfI
(I)I/ISI/IKI/I, TEPMOAUHAMUKU, JJICKTPUICCTBA U MArHCTHU3Ma JJI PCIICHU A

tunosbix 3a1a4 (OITK-2.2)

Baagers: Bnaneer metonamu aHanu3a U MOJEJIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEH-
TaJILHOTO MCCIIEIOBAHUS MPH perieHny npodeccnonanbhbix 3aaad (OI1K-2.3)



4. O0beM U coepkaHue TUCUUILTHHBI (MO1YJIA)

4.1 O0beM AUCHMILIMHBI (MOAYJISA), 00beM KOHTAKTHOM U CAMOCTOAATE] b-
HOIl padoThl 00y4yarolerocss NMpU OCBOCHUM IUCHMILIMHBI (MoayJisi), ¢opmbl
NPOMEKYTOYHOM aTTECTAMHU 0 AMCUUILIMHE (MOIYJII0)
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2 C 4 144 2 6 - - 2,0 0,25 | 133,75
3 3 4 144 2 6 - - - 0,25 | 135,75
4 34 2 72 2 6 - - - 0,1 63,90
Hroro — 10 | 360 6 18 - - 2,0 0,6 333,4
VYcnoBHbBIEe cokpamieHus: D — 3k3aMeH, 13 — auddepeHupoBaHHbIA 3a4eT (3a4eT C OICH-
KO¥1).
4.2 Conep:xaHue JeKIMUOHHBIX 3aHATHI
3aounas popma o0ydyeHus
Ne .
w/n TeMbl 1eKIHOHHBIX 3aHATHH

2 cemMecTp

1 |Ponp ¢usuku B pazputuu TexHukd. OO1Ias CTPYKTYypa U 3a7auu Kypca (GU3HKH.

Cucremsl otcuera. CKalsipHbIE U BEKTOpHbIE (hM3MYECKUE BEIUYUHBL. Pa3noxkeHnue npous-
BOJILHOTO JBM)KEHUS (PU3MUECKOT0 TeJla Ha MOCTYIaTeIbHOE U BPAILATEIbHOE JIBUYKEHHE.
Kunemarunka nmocTynarenpsHOTO ABHXKEHUS B TPEXMEPHOM MpocTpaHcTBe. [lepemenienue,
CKOPOCTb, ycKopeHue. Mcrnonap3oBanue Npou3BOIHBIX M MHTETPAJIOB B KHHEMATHUKE MTPOU3-
BOJIbHOTO JBMKEeHUs. KnHeMaTrka KpUBOJIMHEWHOTO MOCTYNAaTeNIbHOTO ABMKeHus. Hop-
MaJbHOE U TaHTeHI[MAIbHOE yecKopeHue. KuHemaTrka BpalaTebHOTO ABIKEHUS BOKPYT
3aKpEIJICHHOM OCH. YTIIOBasi CKOPOCTb U YIIIOBOE yecKOopeHue. CBsI3b JIMHEWHBIX U YTIIOBBIX
KMHEMAaTUYECKUX NMEPEMEHHBIX.




TeMbl JIeKIITUOHHBIX 3aHATHI

JInHaMUKa NOCTYNATEILHOTO U BPAIATEIBLHOTO ABUKEHUS. IMITylIbc MaTepuaabHON TOYKH
(qactuibl). Pa3HOBHAHOCTH CUIT B KJIacCMYECKOM MexaHuke. MHepiuanbHble CUCTEMBI OT-
cuera. 3akoHbl Hpl0TOHA B MHEpLIMAIBHBIX CUCTEMAX U UX ciieicTBUA. HemnepunanbHbie
CUCTEMBI OTCUETA U YPABHEHHUsI IMHAMMKH ITOCTYIIATEIbHOTO JBMKEHUS B HEUHEPLMAIBHBIX
cucremax orcyera. Pabora cuibl npu nocrynarenbHOM ABMkeHUHU. MoiHocTs. Kunetnue-
CKasl DHEeprus MarepuaibHOW yacTulpl. KOHCepBaTHBHBIE U HEKOHCEPBATUBHBIC CHJIbL. Jluc-
cunatuBHble cuibl. [loTeHnmanbHas 3Heprus yacTuipl. [loTeHmansHas SHEPrys B 10Je
CWJI TSKECTH U NOTEHLMAIbHASI SHEPTUs YIPYrOro B3auMOIEHCTBUSA. DKBUIIOTEHIMAIbHBIE
IIOBEPXHOCTH. Y CIIOBUS COXPAHEHUS U U3MEHEHUS MEXaHUYECKOM SHEPruu MaTepUAIbHON
yacTUlbl. [10JIHBIN UMITYJIBC CUCTEMBI MAaTEPUATIBHBIX TOYEK ((PU3NUECKOrO Tena). Y cIoBUs
€ro coxpaHeHus U u3MeHeHus. LIeHTp Macc cucTeMbl MaTepuabHbIX TOUEK ((HPrU3MIECKOTO
Tena). YpaBHEHUE JABIKEHUS LIeHTpa Macc. PeakTuBHoe nBmxeHue. Cuma TSru U ypaBHe-
Hue Memepckoro. MexaHnueckasi JHEprus CHCTEMbI YaCcTUL. MOMEHT CHJIbI © MOMEHT UM-
MyJibca MaTepuaibHONH TOUKU. MOMEHT UMITyJIbca CUCTEMBI MaTEPHAIIbHBIX TOUEK ((pu3nye-
CKOTO Tena). MOMEHT HHepLMH MaTepUalIbHONW TOUKU U (uznyeckoro tena. [Ipumeps! BbI-
BOJIa MOMEHTA MHEPLIMKM CUMMETPHUYHBIX Tel. Teopema lltelinepa. Tenzop MoMeHTa nHEp-
LMY U IJIaBHBIE OCU MHEpIUU. OCHOBHOE YpaBHEHUE AMHAMUKH BPAIATEIbHOTO ABUKEHUS
BOKPYT 3aKpPEIUIEHHOM OCH. 3aKOH COXpaHEHUs U U3MEHEHHsI MOMEHTa UMITyJibca (pu3uye-
CKoM cucteMbl. KnHeTHueckast 3Heprusl BpalaTeJIbHOTO IBUKEHHSI BOKPYT 3aKpPEIJIEHHON
ocu. [lonHas MexaHn4eckast SJHEPTUsl CUCTEMBI U YCIIOBHSI €€ COXPAaHEHHSI 1 U3MEHEHHSI.
[Inockoe aBMkeHKE U 3aKOHBI coxpaHeHus. ['upockonsl U rupockonuyeckuit apdekr. [pe-
LIECCHSI OCH TMPOCKOIIA.

Mexannyeckue KonebaHus 1 BoJaHbl. KuHemaTnueckue XapakTepUCTUKU KOJebaTeabHOTo
nporiecca (aMruMTyaa, pasza, vactora). YclioBre BOSHUKHOBEHHS TAPMOHUYECKUX KoJieOa-
Huid. OTHOMEPHBIA TAPMOHUYECKHUHN OCIMIUIATOP (MPYKUHHBIN MasTHUK). CBsI3b XapaKTe-
PUCTHK KOJI€OaHUS C HAYAIbHBIMH YCIOBUAMU. OU3NYECKUI 1 MaTeMaTUUYECKUI MasSTHUK.
CBs13b SHEPrUM FAPMOHUYECKOTO OCHMIUIATOPA U aMIUIMTY Bl ero Kojiebanuil. CBoOO1HbIE
3aryxarolue Koue0aHus. 3aBUCUMOCTh aMILIUTY/Ibl U MIEpUO/ia 3aTyXarouX KojaeOaHui ot
ko3 durmenta 3aryxanus. Kputudeckoe 3aryxanue. Jlorapudpmudeckuii 1eKpeMEHT.
CrnosxeHre B3aUMHO-TIEPIEHAUKYIISIPHBIX U OJIHOHAIIPABJICHHBIX KoJebanuil. Metos Bek-
TOPHOM uarpaMmbl. BeiHyX1eHHbIE KOosie0aHus. 3aBUCUMOCTb aMIUTUTY/Ibl U HaYaJIbHOMN
(ba3bl BBIHY)KJIEHHBIX KOJIe0aHH OT 4acToThl. Pe3oHaHC U pe30HaHCHBIE YaCTOTHI. Xapak-
TEPUCTUKH BOJHOBOTO Mpolecca. [lJinHa BOJIHBI, BOJTHOBOM BEKTOP U (pa3oBasi CKOPOCTh
BoJHbL. [lockue u chepuueckue BoaHbl. BosiHOBOE ypaBHEeHUE. YIIpyrue BOJHBI B CILIOLI-
HBIX CpeJax.

OcHOBBI penaTuBUCTCKOM MexaHuku. [IpeoOpazoBanus ["anunes 1 NpUHIUI OTHOCUTEb-
HoctH ["anunes. DxcnepuMeHTanbHble (HaKThl, IPOTUBOPEUAIIHNE KIACCUYECKON MEXaHUKE.
[Mpunnun otHocuTenbHOCTH DitHIITelHA. [TocTynarsl DiiniTeiina. [IpeobpazoBanus Jlo-
peHla U uX ciaeAcTBUA. PenaTuBUCTCKOE 3aMeITIEHNE BPEMEHHU U PEIIITUBUCTCKOE COKpa-
LIEHUE JUIUHBI. PEISTUBUCTCKUI UMITYJIbC U MIOJIHASA SHEPTUS PESITUBUCTCKON YaCTUIIBL.
CBsi3b PENIATUBHUCTCKOTO UMIYJIbCA U MOJHOM SHepruu. JHeprus nokos. Jledekr macc.




TeMbl JIeKIITUOHHBIX 3aHATHI

OcHOBBI TepMOIMHAMHKH. TepMOIMHAMUYECKUNA U MOJIEKYJISIPHO -KUHETHYECKHI CIIOCOOBI
onucanus. TepMoaMHaMUYECKUE TapaMeTpbl. TepMOIMHAMUUECKHUE MTPOLIECCHI: PaBHOBEC-
HBII ¥ HEPAaBHOBECHBIH, 00paTuMBbIii 1 HeoOpaTuMblii. OCHOBHOE (HYJIEBOE) HaYaJIo TePMO-
JUHAMUKU. MeanbHblil ra3 1 ypaBHEHUE COCTOSIHUSI MJI€AIbHOTO Ta3a. Y paBHEHUs U30IIpO-
LIECCOB B MJICAJIbHOM Ta3e. BHyTpeHHss1 SHEprusl TEPMOAMHAMUYECKON CUCTEMBI (M1€alb-
HOTO ra3a) u paboTa Mo u3MeHeHuIo e€ o0bema. TermmoeMKoCTh TePMOAMHAMUYECKOM CHC-
TeMBI (MAEaJIBLHOTO ra3a) Npy pa3InyHbIX U3ompoueccax. [lepBoe HayaIo0 TEPMOJAUHAMUKH.
YpaBHeHUE MepBOTro Havaaa TEPMOAMHAMUKH ISl HI€ATLHOTO ra3a. AnadaTHBIN U TOJIUT-
ponHbIi nporiecchl. YpaBHeHue [lyaccona. TepMoarHaMuyeckoe onpeeeHue SHTPOIIHH.
N3meHeHne sHTpONMH NP pa3INYHbIX H3onponeccax. YacTHoele (GOopMyInpOBKU BTOPOTO
Hayajia TepMOAMHAMUKH. HeBO3MOXKHOCTB CylllecCTBOBaHUS BEUHBIX JiBUraTenei 1-ro u 2-ro
pona. Mi3MeHeHue 3HTpoNnuu npu HeoOpaTUMbIX Ipoueccax. Ob6mas GopMyaupoBKa BTOPO-
ro Hadana tepMmoauHaMuku. [{uknngyeckue nmpoueccsl. [uki Kapro. K., nukimdeckunx
MPOLIECCOB (TEIJIOBBIX MAIMH). XO0JOIWIbHUK, KOHTUIIMOHED, TEIIOBOI Hacoc. Makpo- 1
MHUKpPOCOCTOSIHHE cUCTEMBI. TepMoanHaMudeckasi BeposATHOCTh. CTaTHCTUYECKOE OTpeie-
neHue 3uTponuu (popmyna bospiiMana). TpeTbe Hauano TEPMOIMHAMUKH.

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON Teoprun. OyHKIUS pacpeeseHus U €€ CMBICIL
Oyuknus pacnpenenenus ['aycca uis ciydaiiHbIX BenuuuH. Pacnpenenenne Makcsesuia
MOJIEKYJI 10 POEKIUAM U TI0 BEJIMUYMHAM CKOpOCTeN. DKCIIepUM eHTalbHasl IPOBEpPKa pac-
npeaenenuss Makcsemna. CpefHHE CKOPOCTH MOJIEKYI raza. HactoTa coyapeHuid MOJIEKYJT
ra3a o CTeHKy cocyna. BHyTpeHHsIsl 3Heprus u TEII0eMKOCTh B MOJIEKYIISIPHO -
KHHETHUYEeCKO# Teopuu. MaeanbHplii a3 B moJie BHEMHUX cwil. bapomerpudeckas Gopmya.
Pacnipenenenune bosbiimana.

Kunernueckue siBinenus (mpoueccsl nepenoca). CTOIKHOBEHUS MOJIEKYIT ra3a Mexay CO-
00i1. DdheKkTHBHOE CEUCHHE B3aUMOICHCTBUSI MOJICKYJ U CPEHSIS JJIMHA CBOOOHOTO MPO-
6era monekynbl. PaccesHue mydyka MoJIeKyll B rase. SIBieHus nepeHoca B UAeaJbHOM rase.
[ToTrok mepeHocHMOM BenmnuuHkbI. TermmonpoBoaHoCTh. KoadduimeHT TennonpoBo1HOCTH.
Hudbdysus. Koabdbunuent nuddy3un. Bsaskocts raza. Junamudeckuii KodGPUIIUEHT Bs3-
koctr. Cuita BSI3KOTO TPEHHUS B ra3000pa3HOM U XKUAKOM cpene. JlamuHapHOE U TypOyIeHT-
HOE TeYeHHEe ra3000pa3HOM UM KUIKOM cpe/ibl. YpaBHEHHE COCTOSHUS PEallbHOTO rasa.
®da30BbI€ MEPEXO0/IbI IEPBOTO POJIA.

3 cemecTp

DnekTpocTaTHueckoe noje B Bakyyme. [losne nokosiierocst Todeunoro 3apsiia. HanpsoxeH-
HOCTH U noTeHuuan nosst. [punuun cyneprnosuuu. [lose cuctembl TOKOALUXCA 3apsiI0B.
Cuna Kynona. PaGoTta no nepemenieHuto 3apsjaa B aJIeKTpocTatudeckom mosie. CBsi3b Ha-
MPsHKEHHOCTH U MOTEHIIMAJA AIEKTPOCTAaTUUeCKOro 1mosisi. CHIIOBbIEC TMHUU U YKBUIIOTECH-
uuanbHble ToBepxHocTu. [ToTok BekTOpa HampsikeHHOCTH. TeopeMma ['aycca amns BekTopa
HaMPSKEHHOCTH AJeKTpocTaTrueckoro nojs. [Ipumenenue teopemsl ['aycca ams pacyera
HaMpPsKEHHOCTH: TI0JI€ PABHOMEPHO 3apsKEHHOTO 111apa, MpoBoJia (HUTH), IIIOCKOCTH. Teo-
pema ["aycca ans snekrTpocrarudeckoro nosjs B nuddepenunanbHoit popme. Teopema o
UUPKYISIUU BEKTOPA HAMIPSDKEHHOCTH AJIEKTPOCTATUYECKOTO MO, DIEKTPUUECKHM Th-
110JIb. DHEPTHUsl TUTIOJISI B JIEKTPUUYECKOM I10J1€, TIEHCTBYIONIAsl HA HETO CUJIa U MOMEHT CHUJL.

HpOBO,[[HI/IK B JJICKTPOCTATUYCCKOM IIOJIC. HOBerHOCTHLIe 3apsabl. [Tone BOIM3HM MOoBEpX-
HOCTH 3aps’KEHHOT'O ITPOBOJIHHUKA. SIBnenue BHCKTqueCKOﬁ HHAYKIUU. 9KpaHI/Ip0BKa IOJIA
MMpOBOAAIINM CIIOCM. BHCKTPOCTaTI/IquKa}I 3alguTa. 9J'IeKTpI/IquKa$I €MKOCTh MMPpOBOJHUKA.
KOH,Z[GHCE[TOPH U EMKOCTh KOHACHCATOPOB. 9Hepr1/151 B3aUMOJEUCTBHS CUCTEMEI DJICKTpHU-
YCCKUX 3apsaa0B. 3Hepm;1 3apAKCHHOT'O KOHACHCATOPA.




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

10

DNEKTPUUECKOE MOJIE B IUNIEKTPUUECKUX cpenax. [IpuunHbl nonsiprusanuy Ju3JaeKTPUKOB.
Bekrop nonspuzoBanHocTH. OOBEeMHBIE U IOBEPXHOCTHBIE CBSI3aHHBIE 3apsibl. Juaex-
TPUYECKas IPOHULIAEMOCTb CPE/Ibl U BEKTOP IEKTpUUIECKON uHAyKuuu. Teopema I'aycca
A1 BEKTOPOB IMOJIAPU30BAHHOCTU U BHeKTpH‘IGCKOﬁ UHAYKIIUHA. ITone Ha I'paHuIe JU3JICK-
TpUKaA. rpaHI/I‘IHI)Ie YCJI0BUA JJIsI BEKTOPOB HAIIPAXKCHHOCTH U BHCKTqueCKOﬁ HUHAYKIUU.
IImoTHOCTE OHEPTHHU SJICKTPOCTATHYCCKOI'O I10JIA B JUIJICKTPHUKE.

11

CranuoHapHblif aekTpudeckuil Tok. Cuiia ToKa U INIOTHOCTh TOKA. Y PaBHEHHE HENPEPHIB-
HOCTH 3JIEKTPUYECKOT0 3apsAJa U yCIOBUE CTAlMOHAPHOCTU TOKA. DIEKTPUYECKOE T10JIE B
MPOBOJIHUKE C TOKOM M 3ak0oH OMma B jtokanbHO# opme. [Iprunna 3atyxanus Toka. DJek-
TPUUECKOE COMPOTUBIICHUE MTPOBOIHMKA. 3akoHbl OMa u J[xoynsa-Jlenna. Yciaosue kBaszu-
CTallMOHAPHOCTH TOKa. [IprunHbl nosiBineHus anexTpoaskyien cuibl. Mcrounnku I1C.
3akoH Oma JuIs HEOJHOPOIHOTO yyacTKa Lenu. Pa3BeTBiaeHHble aekTpuyeckue nen. Ipa-
Busa Kupxroda u ux npruMeHeHue.

12

IlocTosgaHHOE MarHUTHOE II0JIE B BaKyyM¢E. HpI/ILII/IHa TIOABJICHUS MAarHUTHOI'O I10JIs. BeKTOp
WHIYKIIMKA MarHuTHOTO ToJist. Cuna JlopeHiia. MarauTHoe mojie ABUKYIIErocs dJeKTprude-
CKOTO 3apsijia u dieMeHTa Toka. 3akoH buo-Casapa-Jlamnaca. Cuna Ammnepa. Teopema I'a-
yCca njid HHAYKIIUW MarHuTHOTO ITOJIA. TeopeMa O NUPKYJIIIOHUHU BEKTOpA MHAYKIIUW Mar-
HHUTHOTO ITOJIS. HpI/IMeHeHI/Ie TEOPEMBI O HUPKYIIAIMHU K paCd4CTy MAarHuTHOI'O II0JIA: IIOJIC
IAJTHHIPUYECKOTO TIPOBOA C TOKOM, TOBEPXHOCTHOTO TOKA, COJICHOWIATLHON U TOPOH-
JAJIbHOM KaTYyIIKU ¢ TOKOM. Teopema o IUPKYISLUU BEKTOpAa HHAYKIUU B T depeHIu-
anpHOU (popme. CpaBHEHHE 0COOCHHOCTEH IIEKTPOCTATHIECKOTO M MAarHUTOCTATUIECKOTO
OJIEMN. HBI/I)KGHI/Ie SapH)KeHHOfI YaCTUIbl B IOCTOAHHBIX MArHUTHOM U 3JICKTPUYCCKOM I10-
JaX. JIunoapHBIA MAarHUTHBI MOMEHT KOHTYpa ¢ TOKOM. DHEPrus 3aMKHYTOTO TPOBOIHUKA
C TIOCTOSIHHBIM TOKOM BO BHEILIHEM MarHuTHOM moJjie. Cuia 1 MOMEHT CHJIbI, IEHCTBYIOIIHNE
Ha KOHTYP C TOKOM.

13

MarnauTHO€ 1oJie B BelecTBe. HamarundeHue cpeibl 1 BEKTOp HaMarHU4eHHOCTH. Mar-
HUTHAs IPOHUIIAEMOCTh CPEJIbl M BEKTOP HAMPSHKEHHOCTH MAarHUTHOTO 1oJjisi. Teopema o
IUPKYISIITAN BEKTOpa HAMPSHKEHHOCTH M BEKTOpAa HAMarHWYeHHOCTH. MarHuTHOE 1oJie B
Marnetukax. [lose mocrossnHoro marauTa. [lone Ha rpanuiie MmaraeTuka. [ pannyHbIe ycino-
BHS JIJI1 BEKTOPOB HAIPSKEHHOCTH M MHIYKIIMM MarHUTHOTO ToJist. [IpuYuHbI MosBIeHUS
na-, mapa- u eppoMarHeTusMa.

14

SIBnenue anexkrpoMarHuTHOM UHAYKIUU. [Ipupoaa 3/1C 3neKTpoMarHuTHOM UHAYKIIUH B
MMPOBOJTHUKAX, IBIKYIIMXCS B MAarHUTHOM T1oJie. [IpuHIINIT IEHCTBUS 3JIEKTPOMOTOPA U T'e-
HepaTopa IEKTPUIECKOT0 TOKa. BUXpeBoe 3IeKTpudecKoe MoJie U IPUYUHA €r0 MOsBIIe-
Hus. 3akoH Papajes u npasuio Jlenna. [IpoBoAHUK U MOCTOSIHHBIM MarHuT B IEPEMEHHOM
MarHuTHOM noje. Muaykunonneie Toku (Toku dyko). Koadduuuent nuaykrusnoctu. Mu-
JTYKTUBHOCTB coJieHOU 1a. [[MTOTHOCT 3HEeprUuu MarHUTHOTO MOJIs. SIBJIeHHE CAMOMHIYKIIMH
u D/1C camounnykuuu. SIBnenue B3auMHON UHAYKIMU. KoapuireHTsl B3auMHOM HHIYK-
TUBHOCTH W IPUHITUI ACHCTBUS TpaHChopMaTopa.

15

DnexTpuueckue KonedaHus. DIeKTpUIeCcKuil koyedareabHblid KOHTYp. COOCTBEHHBIE HJICK-
TpUUecKUe KoieOaHusl B KOHTYpax (He3aTyXalollue U 3aTyXalollHe), UX XapaKTePUCTUKH.
BbIHyXIeHHBIE IeKTpHUecKue KojiebaHus. Pe3oHaHc HanpskeHUs Ha KOHAEHCATope U TO-
Ka B KoHTYype. [loOpoTHOCTH KOHTYpa. [loaHOE conpoTuBiIeHNe (MMIIEIaHC) KOHTYpa. D¢-
(eKTHBHBIE TOK U HANPSDKEHUE.




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

16

OnexTpoMarHuTHoe noje. Tok cmenienus. Cucrema ypasHenuit Makcsesuia. [Totok miot-
HOCTH DHEPTUU MIEKTPOMArHUTHOTO 1oJist. Bexrop [lolinTHHTra 1 Teopema IloitHTHHTA.
BonHoBoe ypaBHEHME JUIsl 3JIEKTPOMAarHUTHOTO TOJISl B UI€AIbHOM JTUAJIEKTPUKE (BaKyyMe).
DneKTpOMarHuTHbIE BOJHBL. BosiHOBOM BekTOp. CKOPOCTH 3J€KTPOMarHUTHBIX BOJIH. CBSI3b
HAIIPSHKEHHOCTH 3JIEKTPUYECKOI0 U MATHUTHOTO I0JISI B DJIEKTPOMAarHuTHOU BojHe. [Ikana
JIEKTPOMArHUTHBIX BOJIH. DHEPTUsl U UMITYJIbC JIEKTPOMArHUTHOM BOJHBL. M31ydyeHune
2JIEKTPOMAarHUTHBIX BOJIH YCKOPEHHBIMH 3apsiaMu. BosHOBas 30Ha.

4 cemecTp

17

BonHoBsble nporiecchl B ontuke. Cynepno3uinus 3IeKTPOMAarHUTHBIX BOJIH. Y CIIOBHE KOT e-
PEHTHOCTH ¥ BOSHMKHOBEHHE HHTepdepeHu. OnTudeckas pa3HOCTh X0/1a. Y CJIOBUSI MaK-
cUMyMa U MUHUMYMa nipu unrepdepeniuu. Murepdepenmonnas cxema lOura. Uurepde-
peHIus B TOHKUX TuieHKax. [Ipuniun Iolirenca-®penens. udpakuus cBera Ha y3KOH
LIEJIM U KPYTJIOM MPENATCTBUU. Y CJIOBHE TUPPAKIIMOHHOTO MUHUMYMa. MHOrotyueBast
untepdepenus. JudpakuuonHas pemerka U NpuHUUI crektpomerpun. Kpurepuii Panes.
Pa3pemaromiast cioco6HOCTh U pakiMOHHON pemeTku. [Tonspusaius 3JeKTpoMarHUTHBIX
BoJH. [lonsipusaTopsl 1 3akoH Maitroca.

18

TennoBoe u3ydeHne. DHEPreTUIecKasi CBETUMOCTh, M3 TydaTelIbHas ¥ TIOTJI0maTeIbHAas
criocoOHOCTh. 3akoH Credana-bonbiMana u 3aKk0H cMerieHus: BuHa yist TETI0BOTO U3ITY-
4yeHHs! a0CoJIIOTHO YyepHoro Tena. Koagduiuent nornomenus. HenpumeHMMOCTh 3aKOHOB
kiaccuueckor pusuku. ['unoresa [1nanka.

19

OcHOBBI KBaHTOBO Teopur MUKpoyacTull. @OTOH. DHEpPrusi U UMIyIbC GoToHa. BHEnTHMI
1 BHYTpeHHUH QoTodrdpdext. YpaBHenue DitHmTeitHa 115 portoddpdexra. PaboTa Brixoaa
AJICKTPOHA M3 MeTajuia U KpacHas rparuna ¢potospdexra. Idpdext Komnrona. ['mnoresa ne
Bbpoiins. Bonna ne bpoitns. OnpiTel o qudpakiiuu MUKpodacTuil. KopmyckynsipHo-
BOJIHOBOM JTyaJIM3M.

20

OcHoBbI kBaHTOBOM Teopun aroma. [loctymar bopa. bopoBckue snexTpoHHbIe OPOUTHI B
OJIHOBJIEKTPOHHOM atome. CeKTp SHEPTUU OJHOAIEKTPOHHOrO aroma. VznyueHue ogHo-
AMEKTPOHHOTO aroMa. CriekTpasibHbIe cepri. OpOUTaTBHBII MOMEHT UMITYJIBCA H OpOHU-
TaJbHBIA MAarHUTHBIA MOMEHT JIEKTpoHa B arome. OpOuTaibHOE U MarHUTHOE KBAHTOBHIE
gucna. OneiTel HTepHa-I'epinaxa. CoOCTBEHHBIN MOMEHT UMITYJIbCa M COOCTBEHHBIN Mar-
HUTHBIA MOMEHT 3J1ekTpoHa. CIMHOBOE KBaHTOBOE yKciio. CrcTeMa YeThIpeX KBAHTOBBIX
yycen u npuHuun [laynu. 3anogHenue nekTpoHaMu 000J04YeK U M0J000104YeK B aTOME.

21

OcHOBBI KBaHTOBO# Teopun MuUKpocucteM. OMBIT ¢ MPOXOKICHHUEM MUKPOYACTHUIIBI Yepe3
nByXxiieneByto auadparmy. BonnoBas GyHKIMS 1 €€ BEpOSITHOCTHBIN cMbIci. KBaHTOBBIN
npuHIUN cynepnosunuu. [Ipunnun neonpenenennoctu I'eiizendepra. CooTHoeHUS He-
OTIpeIeIEHHOCTH U uX cMbIc. CTalMoHapHOE U HecTalmoHapHoe ypaBHenue lpenunrepa.
Paccesinue MuKpoyacTHIIbl Ha MPSMOYTOJIbHOM MOTEHIIMAIBHOM Oaphepe U Ha MPsMO-
yroJIbHOM MOTEHIIHAIbHOM cTynenbke. TyHHenbHbIN 23QekT. MukpodacTuiia B 0IHOMEp-
HOM MOTEHIHAILHOU SIME MPSIMOYToJIbHON (hopMbl. KBaHTOBBIN rapMOHUYECKUH OCITUILITS-
Top. TemnoBsle kKoeOaHus KprcTauinueckoil pemretku. [Ipencrasienue o poHoHAX.

22

DJNEeKTPOHBI B KPUCTATUIMYECKUX cpeax MHorosnekTpoHHas cucrema. KynoHoBckas u 06-
MEHHAas PHEPIrUsl. JHEPIusl CBsI3U. THUIIBI MEKaTOMHBIX CBS3€H: KOBAJCHTHAs, METAJUINYE-
ckasi, noHHasg. OOpa3oBaHuE 3HEPreTHYeCKUX 30H. [IpOBOHUKH, OTYIPOBOTHUKH, U~
anekTpuku. Pacnpenenenne @epmu-/lupaka u ynxius @epmu. CBoiicTBa 3JEKTPOHHOTO
rasa Ipy HyJI€BOU TeMIIepaType U TEMIIEpaType, OTAUYHOU OT HyJsA. Y CJI0BUSA BBIPOKICH-
HOCTHU U HEBBIPOXKJACHHOCTH JIEKTPOHHOIO rasa.

23

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




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

24

CpoiicTBa MarHeTUKOB. MarueTusMm Kak KBaHTOBoe€ siBjieHue. [Ipuposaa napa- u quamarse-
tu3Ma. [IpHuuHbI TOSBICHUS MAarHUTHOTO yropsinoueHus. @eppo- u aHTH(heppOMarHeTu3M.
MarsHuTHBIN pE30HAHC U €r0 UCI0Ib30BaHUE. MarHUTOCTPUKI[MOHHBIE U TAJIbBAHOMAarHUT-
HBIE SIBJICHUS.

25

®dwusmnKa HU3KOpa3MepHBIX cucTeM. PazmepHbie 3 eKThl. ['eTepocTpyKTyphl 1 UX IpuMe-
HeHue B TexHuke. Hanoctpykrypel. KBaHTOBBIE HUTH U TOUKU. Vcnionb30BaHUe B HAHO-
anekTpoHuke. [Ipuanun nefictBust kBanToBOro KoMmetorepa. Kyour. ekt DI1P. Kpan-
TOBBIY PUHIIUII TIepeiaun HHPOPMALIKH.

26

OcHoBbl Teopun aToMHOT0 sifipa. CocraB aromHoro siapa. Hykinonsl. MaccoBoe u 3apsiio-
Boe umucio. M3oronsl. [enenue siaep. a-, B- u y-uznydenue. o- u B-pacnan saep. Ecrect-
BEHHas Pa/IMOAKTUBHOCTh. 3aKOH paJMOaKTHUBHOTO pacnaja. [lepuon nonypacnana. uep-
I'Usl BBIXOJ1a SiAEpHON peakuuu pacnaaa. Jlegekt macc. Y aenbHas S3HEpIHsl CBS3U HYKJIOHOB
B s7p€. Y CTOMYMBOCTh U HEYCTOMYUBOCTH SJ€p. BO3MOKHOCTH TEPMOSIIEPHOTO CUHTE3A.

27

OcHoBbl (pu3uku OyHIaMeHTalIbHbIE B3aUMOAEUCTBUS deMeHTapHbIX yacTull. Kinaccugu-
Kallys 3JIeMEHTapHBIX YaCTHIL: alpOHbI, JIENTOHBI, ME30HBI, OapruoHbl. KBapkoBas CTpyKTy-

pa aapoHOB. Posib cuMMeTpuHii B GU3HKE 2JIEMEHTapHBIX YaCTHIL

4.3 Conep:xaHue NPaKTHYECKUX (CEMHUHAPCKUX) 3aHATHH

3aounas popma o0yuyeHus

n/n

TeMbl NPAKTHYECKUX (CEMUHAPCKHUX) 3AHATHH

2 cemecTp

Kunemaruka IMOCTYNATCIIbHOTO U BpalllaTCJIbHOI'O ,Z[BI/I)KCHI/II\/'I

N

JluHamuKa MOCTYNMAaTENbHOTO U BPAIlaTEIbHOTO ABHXKEHUN
MOMEHT uHEepUHH

Konebauuns

ypaBHeHI/Ie COCTOSAHMA NACAJIBHOI'O ra3da, U30IpOLECChI

| Hayano TCPMOJUHAMUHKH, TCHJ’IOéMKOCTB, OQHTPOIINA

Huxmer, KT,

Pacnpenenenuss Makcgeiuia, boibimana

OINO|O1DB~|W

SIBneHus IICPCHOCA

3 cemecTp

HpI/IHI_[I/IH CYIIEPIIO3UIIHNHU U PpACUYCT IJICKTPOCTATUICCKOIO ITOJIA JJIs1 CUCTEMBI TOUCYHBIX 3a-
PAOOB U I 3apsAaaa, paclpCaACIICHHOI0 HEIIPCPLIBHO. Brruucnenue HaIIPsKCHHOCTH U I10-
TCHIMAJIA SJICKTPOCTAaTHYCCKOTI'O I1OJIA. CBs13b HaAIIPsOKCHHOCTH U ITOTCHIIMAJIA. Pa6oTa o
ICPEMCIICHHUIO 3apsa B SJICKTPOCTATUYCCKOM II0JIC.

[Ipumenenne Teopemsl ['aycca it pacdera JIeKTPOCTATUUECKUX MOJIeH. DHEPrus CUCTEMbI
3apsSHKEHHBIX YACTHI] U AIEKTPUUYECKOTO MoJis. EMKOCTD U SHeprus 3aps>KeHHbIX KOHJCHCa-
TOPOB.

3akoHbl noctosHHOTrO ToKa. [IpaBuna Kupxroda. Tok B HEOJHOPOJHBIX TPOBOJHHUKAX. BbI-
YHCIJIEHUE JIEKTPUUECKOT0 3apsia, MPOTEKAIOLIEro MO LENU U BBIACISAIOMIEr0Cs B JIEKTPH-
4ecKoH 11enu jKoyaeBoro temia. 3akoH Jxoyns-Jlenna. KontponsHas paboTa.

Pacder MarHUTHBIX IOJIEH C MOMOIIBIO 3aKOHA EHo-CaBapa " C MIOMOIIBIO TCOPEMBI O LIUP-
KYJISIOWH.

Cuuel Jlopenna u Ammepa. J[BrkeHne 3apsHkeHHOM YaCTHIIBI B CTAIlHOHAPHBIX JIEKTpUYe-
CKOM M MarHUTHOM TOJIsiX. CHITBI, IEHCTBYIOIINE Ha 3JICKTPHYSCKUN W MarHUTHBIA U0
(KOHTYp C TOKOM).




10

TeMbl NpaKTHYECKUX (CEMUHAPCKUX) 3aHATHI

SIBneHue ANEeKTpOMarHuTHOM HHAYKIMU. 3akoH Papazes. SBieHus: caMOMHAYKIIUHU U B3a-
MMHOM MHIYKIMH. BelunciieHne MHIYKTUBHOCTH. DHEPTHUsI MArHUTHOTO NOJIS.

CoOcTBeHHBIE AIEKTPHUECKUE KOJeOaH sl B LENIX. DIEKTPUUYECKH KoieOaTeIbHbI KOH-
TYyp U ero napameTpbl. BeiHyXIeHHbIE d5ieKTprueckue Kojebanus. KonTposbHas padoTa.

OnexTpoMarHuTHbIe BoJHbL. Bekrop [loliHTHHTra.

4 cemecTp

DnexTpoMarHuTHbIE BOJHBL. MHTEpdepeH s CBETOBBIX (3J€KTPOMAarHUTHBIX) BOJIH. M H-
TepPepEHITMOHHBIC CXEMBI.

10

Mmuoromny4deBast uHTepdepeHnus (audpaknronHas pemeTka). Pazpemaromas criocoOHOCTb
TUPpakIMOHHON pemieTkH. {udpakius cBeTa (3JIeKTPOMarHuTHBIX BOJIH) Ha Y3KOH 1enH U
Ha KPYIJIOM OTBEPCTHH.

11

3akoHbl TeI0BOro n3nydeHus. McnonpzoBanue 3akona Credana-bosibiiMana 1 3akoHa
cMmernienus BuHa ajst TenjaoBoro u3aydeHus: abcoiroTHO uepHoro tena. Koaddumment mo-
TJIOIIECHHUS.

12

SAsnenue porosddexra. [Ipumenenne ypaBHenus Diinmreitna g gotosdpdexra. Kpacuas
rparuna dporodrpdexra. dpdext Komnrona. Konrponbhas padora.

13

Bonnst ge bpoitns. Ksanrossie nmocrynatsl bopa 1 6opoBckas Mojienb 0JHOIEKTPOHHOTO
atoma. CIIeKTpaJbHbIE CEPUN U3IIYYE€HHUsI OJTHONIEKTPOHHOTO atoma. [Tpunnun [aynu.
CucreMa 4eTblpex KBAaHTOBBIX YHCEIl. 3all0JHEHUE IEKTPOHHBIX 000JI04YeK U OJ000JI0YeK
B MHOT'O3JICKTPOHHBIX aTOMax. KBanToBanne Op6I/ITaJ'II)HOl"O A COOCTBEHHOTO MOMEHTA U M-
MyJIbCa 1 MarHUTHOTO MOMEHTA 3JIeKTpOHa (aToma).

14

BonHoBast pyHKIIMS KBAaHTOBOI MUKPOCUCTEMBI U €€ cBoiicTBa. KBaHTOBBII npuHIMI CY-
MIEPIO3UIHNHU U TUIOTHOCTH BEPOATHOCTU OOHapYXeHHs yacTullpl. Mcnonab3oBanue cranno-
HapHoro ypaBHeHus llIpenuHrepa s pacyera XapakTepUCTUK KBAaHTOBBIX cUcTeM. HacTu-
11a B OJTHOMEPHOM MOTEHIMAIbHOM siMe. KBaHTOBBIN rapMOHUYECKUH ocHWILIATOP. CHEeKTp
pa3pelIeHHbIX 3HAYCHU SHEPTUI U U3JTy4eHUE MUKPOCUCTEM. KBaHTOBBIN TapMOHUYECKUI
OCIMJUIATOP U CIIEKTP €ro SHEPruil.

15

PannoakTHBHOCTh M 3aKOH paJOaKTUBHOTO paciaja. 3aKOH paJuoaKTUBHOTO pacmaja
syiep. DHepreTUYeCKuil BBIXOI Peakiny pauoakTuBHOro pacnana. KonrponabsHas pabora.

4.4 Conepxxanue 1a00paTOPHbIX padoT (He MpPeayCMOTPEHO padoueil mpo-

rpaMmMoi)

4.5 Conepxanne KIMHUYECKUX NPAKTHYECKUX 3aAHATHI
3aHATHA YKa3aHHOT'0O TUIIa HE NPEAYCMOTPCHBI OCHOBHOM HpO(beCCHOHaHBHOﬁ 06paSOBa—

TEJIBHOU TTPOTPaAMMO.

4.6 Conep:xanue caMOCTOATEIbHOI padoThI 00y4arouerocs

3aounas popma odyueHus

Ne .
w/n Buabl n popmbl camocTosiTE/ILHOI padoThI
2 ceMecTp
1 |IToaroToBka K BBIMOJTHEHUIO KOHTPOJIHHOM pabOTHI MO0 MEXaHUKE
2 |lloaroToBka K BBIMOJIHEHUIO KOHTPOJIBHOU PabOTHI IO MOJIEKYIIAPHOUN (PU3UKE U TEPMOIH-
HaMHKe
3 cemecTp
3 \HonrOTOBKa K BBITIOJTHEHUIO KOHTPOJIBHON pabOThI O 3JIEKTPOCTATUKE
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Buasl u gopmbl camocTosITeIbHON padoThI

4  |IloAroToBKa K BBINOJHCHUIO KOHTPOJIBHOH PadoTHI 110 3JIEKTPOMAarHeTH3MY

4 cemecTp
5 |lloaroroBka K BBINOJHEHNI0 KOHTPOJIBHOW Pa0oTHI 10 ONTHKE

6 |lloaroroBka K BBINOJHEHHI0 KOHTPOJIBHON PadoThI 0 KBAaHTOBOMH G u3nKe

5 Cucrema dpopmupoBaHus OLECHKH Pe3yJbTaTOB 00y4YeHUs 1O JUCHMILIH-
He (MOIYJII0) B paMKaX TEKYyLIero KOHTPOJSl YCIEeBAeMOCTH M MPOMEKYTOYHOM
arrecTanuu o0y4yaroumerocst

3aounas popma o0yueHus

MeponpusiTisi TEKYIIEro KOHTPOJIS YCIIEBA€MOCTH MaxkcumalibHOe
U MPOMEKYTOUHOI aTTecTaliu 00y4aierocs KOJIH4eCTBO 0aJ1110B
2 ceMecTp
OuenuBaemasi yueOHasi 1esiTeIbHOCTb
00y4YaroIerocs:
Texymmit
KOHTPOJIb BrimostHeHne KOHTPOJILHOM padoTh! 1o No | 30
yCIIEBaeMOCTH Boinosnnenue KoHTposibHOM paboThl Ne 2 30
Utoro 60
ITpomexyTou- |[DK3aMeH 40 (100%)
Hasl aTTecTalus
3 cemecTp
OuennBaemasi yueOHasl 1eATEIbHOCTD
. 00y4aroIerocs:
Texymuit BrinmonHaenne KoHTpoJIbHOM paboThr No 1 30
KOTTPOJI BrinmonHaenne KOHTpoJIbHON paboThr No2 30
yCIeBaeMOCTHU
Htoro 60
ITpomexyrou- /13 40 (100%)
Hasl aTTecTalus
4 cemecTp
OuenuBaemasi yueOHasi 1eSITeIbHOCTb
00y4Yar01Ierocs:
. BrinmonHenne KOHTpOJIbHOM paboThl No | 30
Tekymuii
KOHTPOI BrinonHeHue KOHTPOJIbHON paboThl Ne2 30
yCIIeBaEMOCTH
Hroro 60
[Mpomexyrou- (34 40 (100%)
Hasl aTTecTalus

*B cJIydac OTKasa 06yqaro1uerocn OT PE3YJIbTATOB TCKYIICTO KOHTPOJIA YCIICBACMOCTU
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IIkana coorBeTCTBHA OLICHOK B CTOOAJILHOM U aKaJleMUYeCKOM cucTeMax oije-
HMBAaHM Pe3yJbTAaTOB 00y4YeHHUs N0 JMCUUILIMHE (MOIYJIIO)

Cucrema onleHUBaAHHS

pe3yJbTaToOB 00yYeHHs

CrobayutbHasi cHCTEMa OLICHUBAHUS 0-39 40 - 60 61— 80 81— 100

AxaneMudeckasi CHCTeMa OIICHUBAHHUS

(ax3ameH, nuddepennpoBannbiii 3auet, | Heynosne- | YaosierBo-
3aImuTa KypcoBOro MPOCKTa, TBOPHUTEILHO | PHUTEIHHO

3al1uTa KypcoBOi paboThI)
AxaneMudeckasi CHCTeMa OIICHUBAHHUS
(3auer)

Ounenku

Xopomo | OTian4HO

He 3aureno 3aureHo

6 Onucanne MaTepuaJIbHO-TEXHUYECKOH 0a3bl (BKJI4Yas 000py10BaHUE U
TeXHUYECKHE CpPeAcTBA O0y4eHHs1), HEOOXOMUMOM ISl OCYIIeCTBJIEeHHsI 00pa3o-
BaTEJbHOI0 MPOoIecca Mo JUCHUIINHE (MOLYJII0)

Jliig ocymiecTBiieHUs: 00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILIMHE (MOIYII0) TpedyeTcs:

- JInst mpoBeieHns JICKITMOHHBIX U MPAKTHYECKUX 3aHITHH 110 TUCITUTUIMHE TPEOYeTCsl ay TUTOPHS;
- Jlist mpoBeneHust 1abopaTopHBIX padboT Tpeldyercs: yueOHas JabopaTopusi, OCHaIIeHHas jJabopa-
TOPHBIMHM YCTaHOBKaMHU HE MeHee 7-8 pa3HbBIX THUITOB B 00IIeM KojudecTBe He MeHee 30 pabounx
MECT, a TaKKe HEOOXOJIUMBIMH JUISl MPOBEACHUS (PU3UYECKOTO SKCIIEPHUMEHTAa M3MEPUTEITbHBIMH
nprudopaMu.

7 IlepeyeHb OCHOBHOW U JONMOJHUTEIHLHOM Y4e0HOI JuTEepaTypbl, HE00XO0-
JAUMOI 1151 OCBOEHM S TMCIUILIAHBI (MOTYJISA)

7.1 OcHoBHas JuTeparypa

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

CapenbeB U.B. Kypc ¢usuku. B 3-x 1. T.1. Mexanunka. MonekymsipHas ¢puzuka [D1eKTpoHHBIN
pecypc]: yue6HOE mocodune/ — DnekTpoH.TekcToBble ganHble. — CII6, M.: Jlans, 2017. — 356 c.
— Pexxum noctyna: https://e.lanbook.com/book/95163#book name.— 3BC “Jlanp”, no maposto.

2. CasenbeB U.B. Kypc ¢usuku : yued. mocobue ans By30B : B 3 T.: T. 2: DneKTpu4ecTBoO.
Konebanus u Bonnbl. BonHosas ontuka / Y. B. CaBenbeB . — 4-e uza., crep. — Cankr-IletepOypr,
Mocksa, KpacHonap : Jlanb, 2008 .— 468 c. —ISBN 978-5-8114-0686-9 (Towm 2).

CagenweB U.B. Kypc dusuku. B 3-x T1. T.2. DnexrpudectBo. Konebanus u Boiubsl. BonHoBas on-
TUKa [DIeKTpoHHBIA pecypc]: ydyebHoe mocodue/ — DiekTpoH.TeKkcToBble naHHble. — CII6, M.:
Jlansp, 2018. — 468 c. — Pexum noctyna: https://e.lanbook.com/book/100927#book name.— 2bC
“JIanp”, MO MapoIto.

3. Casenses, U. B. Kypc ¢usuku : yue0. nocobue s By30B : B 3 1. T.3. KBanrtoBas ontu-
ka. AtomHas ¢uzuka. @usuka TBepaoro tena. GU3MKa aTOMHOTO s/Ipa U 3JIEMEHTapHbIX YacTHIL /
. B. CaBenbeB . — 3-¢ usn., crep. — Cankr-IlerepOypr, Mocksa, Kpacnoaap : Jlans, 2008 .—
303 c. —ISBN 978-5-8114-0684-5 (Towm 3).

CagenbeB U.B. Kypc ¢usuxu. B 3-x 1. T.3. KBanroBas ontuka. ATomHas pusuka. Ouszuka TBEp-
noro tena. GU3uKa aTOMHOTO S7pa U 3J€MEHTapHBIX YacTHIl [ DIEeKTpOHHBIN pecypc]: yueOHoe 1mo-
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cobue/ — Dnekrpon.TekcToBbie Aannbie. — CII6, M.: Jlanp, 2018. — 308 ¢. — Pexxum moctyna:
https://e.lanbook.com/book/98247#book_name.— 3BC “Jlanp”, mo mapoJito.

7.2 lonoTHUTEIbHAS JIUTEPaTypa

1. YeptoB A.T'., BopoOneB A.A., mox pen. O6mast pusuka (s 6akanaBpoB) [ DIEKTPOHHBIN
pecypc]: yuebHOoe ocobue/— DnekTpoH.TekcToBble nanubie. —M.: KaoPyc, 2016. — 800 c. —
ISBN 978-5-406-05760-5 —Pexum moctyna: https:// www.book.ru/book/922169.— 5BC
“BOOK.ru”, mo napoJo.

2. Konmaxos FO.H., [Tekap FO.A., Jlexxnera JI.C. TepmomuHamMuKa U MOJICKYy/IsipHAs (pU3uKa.
Jlekiuu mo ¢usmke : yued. mocobue [DieKTpoHHBINH pecypc]/ DIIeKTPOH.TEKCTOBBIE TaHHBIC. —
Tyma : U3n-Bo Tynl'Y, 2008 .— 139 c. : mn.— ISBN 978-5-7679-1221-6. .- Pexum nocryma:
https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390. — 3bC “butnuoTex”,
1O TTAPOJIIO.

3. Konmaxkos 10. H., [Tekap 0. A., Jlaryn Y. M. DnexkTpu4ecTBO U MarHeTU3M : JIEKIIMH TI0
¢buzuke [DneKTpoHHBIN pecypc]/ DneKTpoH.TekcToBbIe AaHHble. — Tyna : M3a-so Tynl'Y, 2008 .—
140 c. — ISBN 5-7679-0186-4. .- Pexxum npocrtyma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810334538607700008298. — OBbC “bubanoTex”, 1o mapoJiro.

4. Konmaxkos 10.H., ITekap 0.A., JIexxueBa JI.C. DnexkTpoMarneTu3M U ONTHKA : JIEKIIAU 10
¢buznke [DneKTpoHHBINH pecypc]/ DnaekTpoH.TekcToBble faHHble. — Tyma, 2010 .— 130 c. : i1 .—
ISBN 5-7679-0187-2. .- Pexwum jgocryma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810384275951700003447. — OBC “bubnunoTex”, mo maporo.

5. Kommaxkos FO.H., Tlekap FO.A., JlexxuneBa JI.C., Cemun B.A. OcHOBBI KBaHTOBOW TEOpUU
U aTOMHOU (GU3MKHU: y4eO. mocobue [DneKTpoHHBIH pecypc]/ DIEKTPOH.TEKCTOBBIC IaHHBIC. —
Tyna : Wzp-Bo Tynl'¥Y, 2010 .— 148 c.— ISBN 5-7679-0352-2. - Pexum moctymna:
https://tsutula.bibliotech.ru/Reader/Book/ 2014112811001257771700009442. — 5BC “bubanoTex”,
IO MapOJIIO.

6. Konmakos HO. H., Kaxapckas C.E. ®uznka. DJeKTpoOMarHeTu3M: pyKoBOJICTBO K ITPOBeE-
JICHUIO0 CaMOCTOSTEILHON pabOTHI CTY/IEHTOB: Y4eOH. mocoOue [ DIeKTpoHHBIN pecypc]/ Dnek-
TPOH.TeKCTOBBIE naHHbie. — Tyna : U3n-Bo Tynl'V, 2017.— 156 ¢. .— ISBN 978-5-7679-33915—
2. - Pexxum noctyna:
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096 — 3bC “butiuo-
Tex”, mo mapoJto.

7. Komvakog 1O. H., Jlepun JI.M., Cemun B.A. OcHOBBI (pU3HKH KOHACHCHPOBAHHBIX CPEIl U
¢bu3uku mukpomupa: Y.1 [DaexkTpoHHBIN pecypc]: yueOH. mocooue/ DIeKTpOH. TEKCTOBBIC TaHHBIC.
— Tyna : U3a-Bo Tynl'VY, 2014.— 185 c¢. — ISBN 978-5-7679-2655-8. - Pexxum nocrymna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163 — OBC “bubaunoTex”,
IO MapOJIIO.

8. Konmakos 1O. H., Jlesun JI.M., Cemun B.A. OcHOBBI (hM3HKH KOHIEHCUPOBAHHBIX CPEl U
¢buzuku mukpomupa: Y.2 [DnekrpoHHslil pecypc]: yueOH. mocobue/ DIeKTpOH. TEKCTOBBIE JaHHbBIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 150 c. — ISBN 978-5-7679-2661-9. - Pexxum nocryna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632 — 5BC “bubauoTex”,
10 TapoJIIo.

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

1. https://tsutula.bibliotech.ru/ — Dnexrponssiit ynraneheii 3an1 “BUBJIMOTEX” (yueOHUKH
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 uznatenscta 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 00pa30BaTebHbII TOPTAT IO PU3HKE - 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 oopaszoBanue 3a pyde:KomM
(english).

9 IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOTUI, HEOOXOAUMBIX VISl OCYILECT-
BJICHHSI 00Pa30BaTEJILHOI0 MPOIECCa MO JUCHUILINHE (MOIYJII0)

9.1 IlepeyeHb HEOOXOAMMOIO €KETrOHO OOHOBJISAEMOr0 JMUEH3UOHHOIO U
CBOOOHO PacnpoOCTPAHAEMOr0 NMPOrPaAaMMHOI0 ol0ecrie4eHHus, B TOM 4YHCJIe OTe-
YeCTBEHHOI0 MPON3BOJACTBA

[Taket opucHbIx npunoxeruit «MoiOducy.

9.2 IlepeyeHb HEOOXOAMMBIX COBPEMEHHBIX NMPO(PecCHOHATBLHBIX 0a3 JaH-

HBIX U HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
CoBpemMenHble mpodeccHoHaTbHbIe 0a3bl JAHHBIX U WH(OPMAIIMOHHBIE CIIPABOYHBIC 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

