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3
1 Heab 1 32124 OCBOCHUSA TUCIHUNINHBI (MOTYJIA)

esb10 0CBOCHUS AUCHUIUIUHBI (MOIYJIS) SIBISIETCS:

— MOJIy4eHHE CTYJACHTAaMH OCHOBOTIOJIATAIOIINX MIPEACTABICHUN O (DyHIaMEHTAIBHOM
CTPOCHUH MAaTePUH U (PU3MUCCKUX MPUHITUIIAX, JISKAIINX B OCHOBE COBPEMEHHOU
€CTECTBEHHOHAYYHOU KapTUHBI MUPA;

— (OopMHpOBaHHUE Yy CTYJICHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOT'O MUPOBO33PCHUS,
Pa3BUTHE HAYYHOTO MBIIICHHUS U PACIIMPEHUE UX HAYYHO-TEXHHUYECKOTO KPYyro3opa,

— co3anue GyHIaMEHTATLHOHM 0a3bl s JaTbHEHIIIET0 U3YICHHS OOIMETEXHUICCKUX U
CHEIUATbHBIX JUCHUILUINH U JIs1 YCTICITHON MOCIEYIONIEH ASSITEIIbHOCTH B KAUECTBE
JTUTIIOMUPOBAHHBIX CTIEIIUATHCTOB.

3agayaMu OCBOCHUS TUCUUIUIMHBI (MOAYJIS) SIBISIOTCS:

— U3YYCHHE OCHOBHBIX (PM3UUECKUX SBJICHUHN U UJICH;

— OBjIaaeHHE (PyHIAMEHTATHHBIMU TOHSATHSMHU, 3aKOHAMH M TEOPHUSMHU KIACCUYECKOU W
COBpPEMEHHOU (U3UKH, a TAKKE METOJIaMU (PU3NUECKOTO UCCIIEIOBAHNS,

— (hopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO (PM3MUECKOTO MBIIIJICHUS;

— OBJIQJICHUE MMPUEMaMH U METOJIaMHU PEIIeHUs KOHKPETHBIX 3a71a4 U3 Pa3INIHbIX 00acTen
JESTETFHOCTH, OCHOBAHHBIX HA MPUMEHEHWU W HWCIOJB30BAHWU PA3JIMYHBIX SIBJICHUH M 3aKOHOB
¢buzuky;

— O3HAKOMJICHHE C COBPEMEHHOW HAy4YHOU anmapaTypou;

— (hopMupOBaHNE HABBIKOB MTPOBEICHUS MPUKIIATHOTO (PU3UIECKOTO IKCIIEPUMEHTA,

— ¢dopMHpOBaHHE YMEHHUS BBIJCIUTh KOHKPETHOE (DM3MUECKOE COJEpKaHWE B TMPHUKIATHBIX
3a/1auax y4eOHOM 1 MpoeCCHOHATBHON IEATETLHOCTH.

2 MecTto AUCUUIIJINHBI (MmoxyJis) B CTPYKTYpe OCHOBHOM
npodeccnoHaIbLHONH 00pa3oBaTeJIbHOM NMPOrpaMMbl

JuctunnuHaa (MOOyNb) OTHOCHUTCS K 0a30BOM 4YacTH OCHOBHOW MPOQeCCHOHAIBHON
00pa30BaTeIbHOI MPOrpamMMBbl.
JucturnauHa (Moayiib) u3ydaercs B 2, 3 u 4 cemecTpax.

3 IlepeyeHb mMIAHMPYEeMbIX PpPe3yJbTATOB OOY4YeHHsI MO JIMCHUIJIMHE
(Moxy.10)

[lepeueHs MIaHUPYEMBIX PE3YABTATOB OOYUYEHHS MO TUCIUILIMHE (MOIYII0), COOTHECEHHBIX
C IUTAaHUPYEMBIMH pE3yJlbTaTaMUd OCBOEHHUS OCHOBHOUW mpodeccHOHaIbHONH 00pa30BaTENbHOM
nporpaMmbl  (popMUPYEeMBIMU ~ KOMIIETEHLMSMH) U HMHIMKATOPAaMU  UX  JOCTHIXKEHHS,
YCTaHOBJICHHBIMU B OOIlEH XapaKTepUCTHKE OCHOBHOW MpodeccnoHanbHOM 00pa3oBaTeabHON
MIPOrPaMMBI, IPUBEAEH HUKE.

B pe3ynbraTe ocBOeHUS AUCUUILTMHBI (MOIYIIsI) 0OydarOmUNiCs JOIDKEH:

3HaTth:

1) OCHOBBI MaTeMaTHKH, (DU3HUKH, BBIYMCIUTEILHON TEXHUKH M MPOrPaMMHUpPOBaHUS (KO
kommereniuu — OITK-1, kox uaaukaropa — OIMK-1.1);

2) OCHOBBI (PM3UYECKUX W YHUCIECHHBIX 3KcrepuMeHTOB (kox kommeteniun — OIIK-1, ko
unaukaropa — OIMK-1.1).

Ymers:

1) pematb CTaHJIapPTHbIE npodeccuoHaIbHbIE 3a/1a4u c PUMEHEHUEM
€CTECTBEHHOHAyYHBIX U OOIICHH)KEHEPHBIX 3HAHWH, METOJ0B MaTeMaTHUYECKOTO
aHanmm3a ¥ MoenupoBanus (ko kommnetreniun — OIK-1, kox nnaukaropa — OI1K-1.2);
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2) o0OpabaThiBaTh OTBITHBIC JaHHbIC (PU3NYECKUX M YHUCICHHBIX OSKCIEPHUMEHTOB (KOJ
komnereniuu — OITK-1, kox unaukaropa — OITK-1.2).

Baanern:

1) HaBBIKAMH TEOPETUYECKOTO U  OKCICPUMEHTAJIBHOTO HCCICIOBAHUS OOBEKTOB
npodeccruoHansHON AearenbHocTU (kKoa xommerenuun — OINIK-1, xox mHmmkatopa —
OIIK-1.3);

2) HaBbIKaMH OOpaOOTKU OMBITHBIX JAHHBIX (DU3UYECKHX M YHUCICHHBIX IKCICPHMEHTOB
(ko kommeteniuu — OITK-1, kox unaukaropa — OITK-1.3).

[lonxpie HaMMEHOBaHUS KOMIIETCHIMA ¢ UWHAMUKATOPOB TIPEJCTaBIEHBI B  oOmIeH
XapaKTEPUCTHKE OCHOBHOM MpohecCHoHaIbHOM 00pa30BaTeIbHOM MPOTPAMMBI.

4 O0beM u coep:RkaHNe TUCHUILIMHBI (MOIYJIs1)

41 O0beM OUCHUIUVIMHBI  (MOAYJisl), O0beM  KOHTAKTHOH U
CAMOCTOSITeJILHOM PpadoThl  00y4YaOUIerocsi IMPH OCBOEHUM AUCIHUIIMHBI
(MoayJisi), popMbI MPOMEKYTOYHOM ATTECTANUM MO AUCIUILIHMHE (MOIYJII0)
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Ounas hopma oOyueHus

2 3 4 144 32 16 16 - 0,25 | 79,75
3 c 4 144 32 16 16 - 2,0 0,25 | 77,75
4 3 3 108 32 16 - - 2,0 0,25 | 57,75
Hroro — 11 | 396 96 48 32 - 4,0 0,75 | 215,25

3aouHas Gopma 0OydeHHs

2 13 4 144 2 6 - - 0,25 | 135,75
3 3 4 144 2 6 - - 2,0 0,25 | 133,75
4 c) 3 108 2 6 - - 2,0 0,25 | 97,75
Hroro 11 | 396 6 18 - - 4,0 0,75 | 367,25

VYenoBHble cokparienus: O —sk3ameH, 34 — 3auet, /13 — nuddepeHpoBaHHbli 3aueT (3a4eT
c onenkoil), KIT — 3amura kypcoBoro npoekra, KP — 3amura kypcoBoit paboThl.

4.2 Conep:xaHue JeKIMUOHHBIX 3aHATHI

Ounas ¢popma o0ydeHust

Ne

. Tembl JIeKITMOHHBIX 3AHATHHI

2 ceMecTp




TeMbl JIEKIITUOHHBIX 3AHATHI

Ponb ¢pusuku B pazButuu Texuuku. OOmas CTpykTypa U 3afauu Kypca GU3HKH.

Cuctemsl otcueta. CKalsipHbIC U BEKTOPHBIEC (PM3NYECKUEe BEIMYUHBL. Paznoxenue
IIPOU3BOJIBHOTO JABMKEHUS (PU3NYECKOTO TeIa Ha IOCTYNATeIbHOE U BPaIlaTeIbHOE
nBkenue. Knnemarnka noctynaTeaIbHOTO JBHKEHHS B TPEXMEPHOM IIPOCTPAHCTBE.
[lepememenue, ckOpocTb, yckopeHue. Vcronp30BaHe MPON3BOIHBIX H HHTETPAJIOB B
KHHEMaTHKEe MTPOU3BOJILHOTO IBIKEHUs. KnHeMaTrka KpUBOJIMHEWHOTO OCTYNATEIHHOTO
nBkeHus. HopManbHoe U TaHTeHIIMallbHOE yCKopeHue. KineMaTrka BpaiaTebHOro
JBYMKCHUS BOKPYT 3aKpEIUIEHHON OCH. YTJIOBasi CKOPOCTh U yIriIoBoe yckopeHue. CBsi3b
JMHEHHBIX U YTIIOBBIX KHHEMATHYECKUX IEPEMECHHBIX.

JlnHaMuKa TIOCTYaTeIbHOTO M BPAIIaTeIbHOTO JABIKEHUS. VIMITylIbC MaTepraIbHON TOUKH
(vacTuibl). Pa3HOBUIHOCTH CHIT B KJIACCHYECKON MeXaHUKe. MHepIHraabHbIe CHCTEMBI
otcyera. 3akoHbI HpI0OTOHA B MHEPIIMATIBHBIX CHCTEMaX M UX CJeACTBUs. HenHepuuanpsHbie
CUCTEMBI OTCUETA W YPAaBHEHUS JJMHAMUKH ITOCTYNATSIILHOTO JBMKCHUS B HEMHEPIIHATBHBIX
cucreMax orcyera. Pabora CHIIBI IpU MOCTYIIATEIBHOM JIBIKEHHH. MOIITHOCTB.
Kunernueckast 2HepTrHsi MaTepuaIbHOM YacTHIbl. KOHCepBaTUBHBIC 1 HEKOHCEPBATUBHBIC
cwibl. JluccunaruBable cvitbl. [loTeHIMambHAs 3HepTrys YacTHIbl. [ToTeHIMaTbHAS YSHEPTHS
B TI0JI€ CHJT TSDKECTH | MTOTEHIMATbHASI SHEPTHS YIIPYTOTO B3aUMOICHCTBUSI.
DKBHUITOTCHIIMAIBHBIC TIOBEPXHOCTH. Y CIIOBUS COXpaHEHHS U U3MEHEHUST MEXaHMYECKOU
SHEPTUU MaTePUATBHOHN YacTHUIIBL. [10JTHBIA UMITYITEC CHCTEMBI MaTePUATBHBIX TOUCK
(busmueckoro Tena). YCIOBUS €ro COXpaHEeHUs U u3MeHeHus. L{enTp Macc cucTemsl
MaTepHUaTbHBIX TOUYEK ((PU3NYECKOTro Tena). Y paBHEHUE ABUKEHUS LIEHTpa Macc.
PeaktuBHOe nBrkeHue. Cuiia TSru 1 ypaBHeHHE Menepckoro. Mexanudeckasi SHEpTrust
CUCTEMBI YacTULl. MOMEHT CHJIbI U MOMEHT UMITyJIbca MaTepruaibHOU TOUKU. MOMEHT
HMMITYJIbCa CUCTEMBI MAaTEePUATIbHBIX TOUEK ((hru3udeckoro Tena). MoMeHT HHepIru
MaTepHUaIbHOM TOUKH U (hr3nueckoro Tena. [Ilpumepsl BbIBOIa MOMEHTA UHEPLIUU
cuMmMmeTpuuHbIX Tell. Teopema llITelinepa. TeH30p MOMEHTA MHEPIIUU U TJIaBHBIE OCU
uHepuuu. OCHOBHOE ypaBHEHHE TMHAMUKU BpAIaTEIbHOTO IBUKEHUS BOKPYT
3aKpEeIICHHOM OCH. 3aKOH COXPAHEHUS U U3MEHEHUS! MOMEHTa UMITyJIbca (PU3NYECKOM
cucteMmbl. KuneTnueckas sHEprus BpallaTeIbHOTO JABHKEHUS BOKPYT 3aKPEINIEHHOM OCH.
[TonHas MexaHUYecKasi JHEPTHsl CHCTEMBbI U YCIIOBUS €€ COXpaHEHHS U U3MEHEHHUS.
[Tnockoe aBMXeHUE U 3aKOHBI COXpaHeHus. ['MpoCcKombl M THPOCKONUYECKH A (DeKT.
[Ipenieccus ocu rupockorna.

Mexannyeckue Koyiebanus v BoJIHbL. KuHemaTnueckue XapakTepuCTUKU KOJIeOaTeIbHOTo
npotecca (aMIuTyzaa, $asa, yactora). Y ciaoBre BOSHUKHOBEHUS TAPMOHUYECKUX
kosnebanuit. OHOMEPHBIN rapMOHUYECKHH OCIMILIATOP (MPYKUHHBIA MasiTHHUK). CBS3b
XapaKTEePUCTHUK KOJIeOaHUs C HAYaIbHBIMU YCIOBUAMU. DU3NYECKUI U MaTeMaTHUECKUN
MasaTHUK. CBSI3b SHEPIUH FAPMOHUYECKOTO OCHIIUIATOPA U aMIUIUTY/IBI €70 KOJICOaHU.
CBoOoiHBIE 3aTyXarolue Koyuebanus. 3aBUCUMOCTb aMILTUTYAbI U MIEPUO/Ia 3aTyXalOIINX
koJnebanuit ot koadpdunueHTa 3aryxanusa. Kputudeckoe 3aryxanue. Jlorapupmudeckuit
nekpeMeHT. CrokeHue B3auMHO-TIEPIIEHANKYIISIPHBIX U OJTHOHAMPABICHHBIX KOJIECOAHUH.
MeTto1 BeKTOpHOH auarpaMMbl. BeiHyKIeHHBIE KOJIeOaHusl. 3aBUCUMOCTb aMIUTUTYAbI U
HavyanbHOU (pa3bl BEIHYKICHHBIX KOJeOaHU OT 4acTOThl. Pe30HaHC U pe30HAHCHBIE
4aCTOThl. XapaKTEPUCTUKH BOJHOBOTO Ipouecca. J[JInHa BOJIHBI, BOJTHOBOM BEKTOP U
(azoBas ckopocTh BoJHEL [I10cKue U chepuueckre BoHBL. BomHOBOE ypaBHEHHE.
VYrpyrue BOJHBI B CIUIOIIHBIX CPEaXx.




TeMbl JIEKIITUOHHBIX 3AHATHI

OCHOBBI peNATHBUCTCKON MexaHuKu. [IpeoOpazoBanus ["anumest 1 mpuHIHIT
OTHOCHTENIbHOCTH [ anuies. DKkcrepuMeHTaIbHbIe (PaKThI, IPOTHBOPEYAINE KIACCHUECKOM
Mexanuke. [IpuHiun oTHocuTenbHOCTH DifHIITENHHA. [locTynarel DiiHiTelHa.
[IpeoOpazoBanwmst JlopeHna u ux cieAcTBHs. PenaTHBUCTCKOE 3aMeIJICHIE BpEMEHU |
PENATUBUCTCKOE COKPAILEHNE JUIMHBI. PEIATUBUCTCKUI UMITYJIBC U TIOJIHAS SHEPTHUS
peNATUBUCTCKON YacTulibl. CBS3b PENATUBUCTCKOIO UMITYJIbCA U MTOJIHOM 3HEPTUU. DHEprus
nokosi. Jledext macc.

OcCHOBBI TEPMOUHAMUKH. TepMOAMHAMUYECKUAN U MOJIEKYJIIPHO-KHHETHYECKHUI CIIOCOOBI
onucanus. TepMoIuHaMUYecKue mapaMeTpol. TepMoaAMHAMUYECKUE MTPOIIECCHI:
PaBHOBECHBIN U HEPAaBHOBECHBIN, 00paTUMBbIil U HeoOpaTuMbIii. OCHOBHOE (HYJIEBOE)
Havyajo TepMoauHaMuKu. VieanbHbIi ra3 U ypaBHEHUE COCTOSIHUSI MJ1€aIbHOTO Ta3a.
VYpaBHEHUs H30TIPOIIECCOB B UJI€ATTLHOM Ta3e. BHyTpeHHsIsI SHEpTrusi TEPMOIMHAMUYECKON
CUCTEMBI (MIeaJIbHOTO Ta3a) U padoTa Mo U3MEHEHHIo €€ oObeMa. TernmoeMKOCTh
TEPMOAMHAMHYECKOM CHCTEMBI (HUIeaTbHOTO Ta3a) MpU pa3IudHbIX u3omnpoueccax. [leproe
Hayajio TePMOJIUHAMUKU. Y paBHEHHE MTEPBOTO HaYaJla TEPMOAMHAMUKH JIJIS1 UACATBHOTO
ra3za. AnuabaTHbIN U IOJMUTPOINHBIN Mpoliecchl. YpaBHeHue [lyaccona.
TepmoanHaMudecKkoe onpeesieHne YHTPONuH. MI3MeHeHne SHTPOUN TTPH Pa3TMIHBIX
n3omnporieccax. YacTHsie HOPMYTUPOBKH BTOPOTO HaUaa TEPMOTMHAMHUKH.
HeB03MOXHOCTH CyllleCTBOBaHUS BEYHBIX ABHUrarenei 1-ro u 2-ro pona. sMenenue
SHTPOTHH MPU HEOOpaTUMBIX mporieccax. OOras GopmMyaTupoBKa BTOPOTO Havasa
tepMmoauHamMuku. [{uknndeckue npoueccsl. [ukin Kapro. K. 1. nukindeckux mpoueccon
(TETUIOBBIX MAIIKH). XOJIOIUIBHUK, KOHIUITMOHED, TEIJIOBOM Hacoc. Makpo- u
MHKPOCOCTOSTHUE CUCTEMBI. TepMoaAMHaAMUYECKasi BEpOSATHOCTb. CTaTuCcTHUECKOE
onpenenenue >HTponuu (hopmyna bonbivana). TpeTbe HavanO TEPMOTMHAMUKH.

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOU Teopur. DYyHKIUSA pacpeieICHUs U €€ CMBICIT.
OyHKIMSA pacnipeneneHus ['aycca s cnydaitHeix BennuuH. Pacnpenenenue Makceia
MOJIEKYJI 10 POEKIUAM U TI0 BETMYMHAM CKOPOCTEH. DKCIepuMeHTa bHasl IPOBEpKa
pacnpenenenus Makcsemna. CpenHue CKOpOCTH MOJIEKy I raza. YacrtoTta coyaapeHuit
MOJIEKYJI ra3a 0 CTeHKY cocyia. BHyTpeHHssl SJHEpIHsl ¥ TENJI0EMKOCTh B MOJIEKYJISIPHO-
KMHETHYeCcKoi Teopuu. MneanbHblil Ta3 B mosie BHENTHUX cuil. bapometpuyeckas ¢popmyia.
Pacnpenenenune bosbiimana.

Kunernueckue sBieHus (poriecchl epeHoca). CTOJIKHOBEHHS MOJICKYIT ra3a MEKIY
co0oii. DPPEeKTHBHOE CEUYCHHUE B3aUMOICHCTBUS MOJICKYI U CPEAHSS JUTMHA CBOOOIHOTO
npobera MoJIeKyJibl. PaccessHue mydka MOJIEKy B rase. SIBjeHus nepeHoca B UaeaabHOM
raze. [lorok nepeHocumoi BenmuunHbl. TermonpoBogHocTh. Koadduiment
teronpoBogHocTd. Juddysus. Koapdunuent nuddys3un. Bazkocts raza. Junamuueckuii
KodpdunueHT Bs3kocTu. Cuiia BA3KOTO TPEHHUS B Ta3000pa3HOM U JKUIKOU Cpejie.
JlamuHapHOE U TYpOYJICHTHOE T€UYEHUE ra3000pa3HON WU JKUAKOU Cpe/ibl. Y paBHEHHUE
COCTOSIHUSI peaJIbHOTO ra3a. Da30Bbie Mepexo/Ibl ePBOro Poa.

3 cemecTp




TeMbl JIEKIITUOHHBIX 3AHATHI

DnexTpocTaTHUecKoe noJje B BakyyMme. [lose nokosierocss Toue4Horo 3apsija.
Hanpsxernocts u norennuan noss. [Ipuamun cynepnosunuu. Ilone cucremsl
nokosmuxcs 3apsaaoB. Cuna Kynona. Pabota no nepemenienuto 3apsa B
ANIEKTPOCTATUYECKOM MoJie. CBs3b HANPSHKEHHOCTH U OTEHLMANA AJIEKTPOCTATUYECKOTO
noJist. CUJIOBbIE JIMHUU U KBUIIOTEHLIMAIbHBIE IOBEPXHOCTH. [IoTOK BekTOpa
HanpsbkeHHOCTH. Teopema ["aycca a1t BEKTOpa HaNpsKEHHOCTH 3JIEKTPOCTaTUYECKOTO
nosist. [Ipumenenue Teopemsl ["aycca i pacuera HalpsLKEHHOCTH: 110J1€ PABHOMEPHO
3apsOKEHHOTO 11apa, MpoBoja (HUTH), TwiockocTu. Teopema [Naycca st
JIEKTPOCTATUYECKOTO NOJIs B AU depennanbaoit popme. Teopema o LMpKyIALUAN
BEKTOpa HAMPSKEHHOCTH 3JIEKTPOCTATHUECKOT0 MOJIsA. DNEKTPUUECKUI AUIOIb. DHEPTUS
JIUIOJISL B DJIEKTPUUECKOM I10JIe, IEHCTBYIONIAsl HAa HETO CHJIa U MOMEHT CHJL

[IpoBogHuK B anekTpoctatndeckoM nosie. [loBepxuoctHeie 3apsaasl. [lone BOau3n
MTOBEPXHOCTHU 3apSKEHHOTO IPOBOJAHUKA. SIBIEHHE AIEKTPUUECKON NHIYKLIUH.
DKpaHHMPOBKA I10JIs1 IPOBOAILNM CIOEM. DJIEKTPOCTATUUECKAs 3aIlUTa. DIeKTpudecKas
€MKOCTh MpoBOIHUKA. KoHAEHCaTOPBl U EMKOCTH KOHJIEHCATOPOB. DHEPIHUs
B3aMMO/JICHCTBUS CUCTEMBI SJIEKTPUUECKUX 3apsiI0B. DHEPrus 3apsHKEHHOTO KOHJIEHCATOopa.
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DIIEKTPUYECKOE MOJIE B IUAIICKTPUUECKHUX cpenax. [[puunHbl monsipuzanuu Ju3IeKTPUKOB.
BexTop nmonsipuzoBanHocT. OObeMHBIC U TIOBEPXHOCTHBIE CBSI3AHHBIC 3aPSJIbI.
Jvanexkrpudeckas MPpOHUIIAEMOCTh CPEIbl U BEKTOP JIEKTPUUYECKON MHAYKIMU. Teopema
lNaycca mist BEKTOPOB MOJISIPU30BAHHOCTH U AJIEKTpUUECKON MHIYKUMH. [loe Ha rpanune
JTUANIEKTpUKa. ['paHUYHBIE YCTOBUS JIsl BEKTOPOB HATPSIKEHHOCTH M SJIEKTPUYECKOM
MHAYKIUU. [ITOTHOCTh SHEPIrUM 3JEKTPOCTATUYECKOTO MOJISl B TUAJIEKTPUKE.

11

CranuoHapHbIi eKTpuueckuii Tok. Crila TOKa M INIOTHOCTh TOKa. Y paBHEHUE
HEMPEePHIBHOCTHU AIEKTPUUECKOTO 3apsa U YCIOBUE CTAlMOHAPHOCTH TOKA. DIEKTPUUYECKOE
T0JI€ B TIPOBOJTHUKE C TOKOM M 3akOoH OMa B JIoKaibHOM dopme. [IpnumHa 3aTyxaHus TOKa.
DIIEKTPUYECKOE COMPOTUBIIEHUE MPOBOAHUKA. 3aKoHbl OMa u JIxoyns-Jlenna. ¥Ycinosue
KBa3UCTAIMOHAPHOCTHU TOKa. [IpHUnHbI MOSBIACHUS ANEKTPOABIIKYILEH cuilbl. MIcTOUHUKI
OJIC. 3akon Oma Jy1si HEOAHOPOHOTO Y4acTKa 1enu. Pa3BeTBICHHbBIC ANEKTPUUECKUE
nernu. [IpaBuna Kupxroda u ux npumenenue.

12

[TocTossHHOE MarHUTHOE TOJIE B BakyyMe. [IpuynHa nosiBjeHus: MarHUTHOTO 1oJisi. Bektop
WHIYKIUA MarHuTHOTO noJis. Cuia Jlopeniia. MarHutHoe 1osie JBUKYIIEerocs
AJIEKTPUUYECKOTO 3apsijia U deMeHTa Toka. 3akoH buo-Casapa-Jlamnaca. Cuina Amrepa.
Teopema I'aycca ams MHAYKIMKA MarHUTHOTO NoJs. TeopeMa o HUPKYISIUU BEKTOpa
WHIYKIIUA MarHUTHOTO ToJist. [IpruMenenune TeopeMbl 0 HUPKYISIUU K PacyeTy MarHUTHOTO
TIOJISL: TI0JI€ UIMHIPUYECKOTO MPOBO/Ia C TOKOM, IIOBEPXHOCTHOTO TOKA, COJICHOUIaTbHON
Y TOPOHIATHHON KaTyIIKU ¢ TOKOM. Teopema 0 IUPKYISALUHA BEKTOpa HHIYKIIUHU B
muddepenunanbHoit popme. CpaBHEHHE 0COOCHHOCTEMH AIEKTPOCTATHUECKOTO U
MarHUTOCTaTUYECKOTO MoJiel. /[BuxkeHne 3apsyKeHHOM YacTULIbI B IIOCTOSTHHBIX MAarHUTHOM
U 3JIEKTPUYECKOM MOJIAX. J{UIOJBHBII MAarHUTHBI MOMEHT KOHTYpa C TOKOM. DHEprus
3aMKHYTOTO ITPOBOJIHUKA C MOCTOSTHHBIM TOKOM BO BHEIIHEM MAarHMTHOM noJie. Cuna u
MOMEHT CHJIbl, IEHCTBYIONINE HA KOHTYP C TOKOM.

13

MaruutHoe noJe B BemecTse. Hamaranuenne cpeapl 1 BEKTOP HAMarHU4E€HHOCTH.
MaruuTHas MpOHULAEMOCTD CPEIbl U BEKTOP HANPSLDKEHHOCTH MarHUTHOro noiist. Teopema
O LUPKYJISALUN BEKTOpa HAPSHKEHHOCTU U BEKTOPAa HAMarHUYEeHHOCTU. MarHuTHoe moJie B
MmarHerukax. Ilone nocrostuaoro Maruuta. Ilone Ha rpanuiie marHeTuka. I'paHndHbIe
YCJIOBHS JUIsl BEKTOPOB HAPSHKEHHOCTH M MHIYKIIUU MarHUTHOTO NoJis. [IpruuuHbI
NOSIBJICHUS [Ia-, Tapa- U peppoMarHeTus3ma.




n/n

TeMbl JIEKIITUOHHBIX 3AHATHI

14

SBnenue anekrpomaruutHOM nHAYKUMu. [Tpupona 3/1C anekTrpomMarHu THOM MHIYKIMH B
IIPOBOJHUKAX, ABMKYILUXCS B MAarHUTHOM 1oJie. ITpuHumn necTBust a3neKkTpoMoTopa u
reHepaTropa 3JIEKTPUYECKOro TOKa. BuxpeBoe 31eKTpruuecKoe MoJjie U IPUYMHA €ro
nosiBieHus. 3akoH Papanes u npasuiio Jlenua. [IpoBoJHUK U TOCTOSHHBIN MarHuT B
[IEpeMEHHOM MarHuTHoM nose. MHaykunonHsle Toku (Toku @yko). Koapdunuent
MHJYKTUBHOCTH. IHIlyKTUBHOCTB COJIEHOU1A. I [IIOTHOCT 3HEPrUy MarHUTHOTO IOJIS.
SAsnenue camounaykiuu U JJ]C camouHIyKIMu. SIBjieHrEe B3aUMHOM UHIYKIUH.
KoadduumenTs! B3anMHON MHIYKTUBHOCTH U IPUHLIUI ACHCTBHS TpaHCchopMaTopa.

15

DnexTpuyueckue KoneOaHus. DICKTPUUSCKU KoJie0aTenbHbIii KOHTYp. COOCTBEHHBIC
ANEKTPUYECKUE KOJIeOaHus B KOHTYpax (He3aTyXarollue U 3aTyXalolue), ux
XapaKTepUCTUKH. BBIHYKICHHBIE JIeKTpHUecKre Kosiebanus. PesoHaHc HanpshKeHHs Ha
KOHJIEHCAaTOpe U ToKa B KOHType. JloOpoTHOCTh KOHTYpa. [TosiHOE conpoTuBieHnE
(umnenanc) koHTypa. J(deKTUBHBIE TOK U HANIPSHKEHUE.

16

OnexTpoMarHuTHoe noje. Tok cmenienus. Cuctema ypaBHeHuid Makcsesuia. I[Totok
IJIOTHOCTH SHEPTUH JIEKTPOMArHuTHOro nossi. Bexkrop IovinTrHra u reopema IloliHTHHrA.
BonHoBoe ypaBHEHHE JUTsl 3JIEKTPOMArHUTHOTO MO B HI€ATBHOM JHAJIEKTPUKE (BaKkyyMme).
DNeKTpOMarHuTHbIE BOJHBL. BostHOBOM BekTOp. CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH. CBSI3b
HaIPsHKEHHOCTH 3JIEKTPUYECKOTO0 M MATHUTHOTO ITOJISI B JIEKTPOMarHuTHOM BoJHe. [lkana
AJIEKTPOMAarHUTHBIX BOJIH. DHEPIHUs U UMITYJIbC 3JIEKTPOMAarHUTHOW BOJIHBL. M3imydeHne
2JIEKTPOMAarHUTHBIX BOJIH YCKOPEHHBIMH 3apsiaMu. BosHOBas 30Ha.

4 cemecTp

17

BonHoBble nporiecchl B ontuke. Cynepno3uius 3IeKTPOMarHuTHBIX BOJH. Y CJIOBHE
KOTE€pPEHTHOCTH U BO3HUKHOBEHHE MHTepdepeHnu. OnTuyeckas pa3HOCTh X0/1a. Y CJIOBUS
MakcUMyMa U MHHUMYyMa nipu uHtepdepenunu. Matepdepenuronnas cxema FOura.
Nurtepdepentius B ToHkux miaeHkax. [Ipunmun [Noiirenca-Openens. udpakius cBeta Ha
Y3KOH IIEeNU U KPYrioM MPENsTCTBUU. Y clIoBUE AU(PPAKIIMOHHOTO MUHUMYMA.
MpuoronyueBas unreppepenus. JudpakiunonHas penierka U NpUHIUI CHEKTPOMETPHH.
Kpurepuii Panes. Paspematomas crmocoOHoCTs qudpakiimonHoi pemerku. [Tonspuszanus
AJIEKTpOMAarHuTHbIX BoJH. [lonsipusatopsl u 3akoH Mastoca.

18

TennoBoe u3iydeHne. DHEPreTuuecKasi CBETUMOCTbh, M3 TydaTelIbHas ¥ TIOTJI0IIaTeIbHAs
criocoOHOCTh. 3akoH Credana-bonbiMana 1 3ak0H cMenieHus: BuHa 11 TerioBoro
M3JIy4eHHS a0COOTHO YepHoro Tena. Koaddunuent normomenus. HempumeHMMOCTH
3aKOHOB Kjaccudeckol ¢usuku. ['mnoresa [lnanka.

19

OcHOBBI KBaHTOBO# Teopuu MUKpouyacTuil. @oToH. DHEeprus u uMIynasc poToHa. BuenrHwmii
1 BHyTpeHHUI GoTodrdpdext. YpaBuenue DitHmreitHa a1 poroaddexra. PaboTa Brixoaa
AJICKTPOHA M3 METajl1a U KpacHas rpanuia ¢potodpdekra. Idhdext Komnrona. ['mnoresa ae
Bpoiinsa. Bonna e bpoitns. Oneitel o audpakuuu Mukpoyactull. KopmyckynspHo-
BOJIHOBOU Jyallu3M.

20

OcHoBbI KBaHTOBOM Teopuu aroma. [loctynat bopa. BopoBckue 31eKTpoHHBIE OPOUTHI B
OJTHOIEKTPOHHOM aToMe. CIIEKTp SHEPTHH OTHOUIEKTPOHHOTO aToma. M3nydeHue
OJTHOJIEKTPOHHOTO aToMa. CriekTpaiibHbie cepui. OpOUTaIbHBI MOMEHT UMITYJIbCA U
OpOMTATBHBIM MAarHUTHBII MOMEHT 3JICKTpOHA B aToMe. OpOUTaIbHOE M MATHUTHO®
kBaHTOBBIC uncia. OneiThl [llTepHa-I'epnaxa. CoOOCTBEHHBI MOMEHT UMITYJIbCA
COOCTBEHHBII MAarHUTHBIN MOMEHT 3JieKTpoHa. CIMHOBOE KBaHTOBOE unciio. Cucrema
YeThIpeX KBAHTOBBIX YKceN U npuHIw [laynu. 3anosHeHne eKkTpoHaMu 000JI0YeK U
mog000JI0YEK B aTOME.




n/n

TeMbl JIEKIITUOHHBIX 3AHATHI

21

OcHOBBI KBaHTOBOH Teopun MuUKpocucTeM. OMBIT ¢ MPOXOKIEHUEM MUKPOYACTHUIIBI YEPE3
nByxiieneByto auadparmy. BoHoBas GyHKIHMS 1 €€ BEpOSITHOCTHBIN CMBICT. KBaHTOBBIN
npuHLUI cyneprno3unuu. [punmun seonpeaenennoctu ['eizendepra. CooTHOIIECHHS
HEONPEJEIIEHHOCTH U X cMblci. CranroHnapHoe ypaBHeHue llpenunrepa. MukpouacTtuia
B OJIHOMEPHOH MOTECHIIUAILHON SIME MPSIMOYTOJIbHON (GOpMBI. TyHHETBHBIN AP QEKT.
KBaHTOBBIM TApMOHUYECKUN OCLIILIATOP.

22

OcHoBbl Teopun atoMHOrO siipa. CocraB aromHoro sipa. Hyknonsl. MaccoBoe u
3apsiioBoe yncio. M3oromnel. [lenenue saep. o-, B- ¥ y-u3nydeHue. o- u B-pacnai saep.
EcrecTBeHHast paqloakTHBHOCTh. 3aKOH paJMOaKTUBHOrO pacnazga. [lepuon nomypacnaza.
DHeprus BbIXoJa siIepHO peakiuu pacnana. Jedekr macc. Y nenbHasi 3Heprus cBs3u
HYKJIOHOB B siip€. Y CTOMYMBOCTh U HEYCTOMYHUBOCTD s11€p. BO3MOXKHOCTH TEPMOSAIEPHOTO
CUHTE3A.

3aounas popma o0yueHus

n/n

TeMpbl JIEKIIUOHHBIX 3AHATHI

2 ceMecTp

OO61as cTpyKTypa ¥ 3a7a4u Kypca ¢pusuku. Kunemarnka noctynaTesIbHOTO JBHKEHUS B
TpEXMEpPHOM ITpocTpaHcTBe. KnHEMaTnka KpUBOJIMHEWHOTO MTOCTYNATEIbHOTO JBUKEHHUS.
KunemaTnka BpamareapbHOro ABUKEHUSI BOKPYT 3aKPEIJIEHHOM OCH.

,Z[I/IHaMI/IKa IMOCTYNATCJIBHOTO 1 BpalllaTCJIbHOI'O ABUKCHU.

w

MexaHndeckue KoJieOaHus U BOJIHEIL.

OCHOBBI PENIITUBUCTCKOM MeXaHUKH. [[puHIUI oTHOCHUTENIbHOCTH DHIITeHA. [locTynarsl
OitamreitHa. [IpeobpazoBanus JlopeHna u ux cieacTBus. PensaTuBucTckoe 3aMeicHIe
BPEMEHH U PENSTUBUCTCKOE COKpaIIeHHe [UTUHBI. PeIITUBUCTCKUN UMITYJIbC U MOJIHAS
SHEPrus PEISITUBUCTCKON YaCTHIIBI.

(6]

OCHOBEI TCPMOAMHAMUKHU.

OCHOBBI MOJIEKYISIPHO-KUHETUYECKON Teopun. OyHKIUS pacpeeseHUs U €€ CMBICIL
OyHKIMSA pacnipeneneHus ['aycca s cnydaitHeix BenuuuH. Pactipenenenue Makceia
MOJIEKYJI [T0 IPOEKIUAM U 0 BEIMYMHAM CKOPOCTEN. DKCIIEpUMEHTAIIbHAS IPOBEPKA
pacnpenenenns Makcsesuia. CpelHHE CKOPOCTH MOJIEKYJ ra3a. HacrtoTa coyaapeHuii
MOJIEKYJI Fa3a O CTEHKY cocya. BHYTpeHHsIs1 S3HEprus U TEINIOEMKOCTh B MOJIEKYJISIPHO-
KMHETUYeCcKOU Teopuu. MneanbHbli ra3 B mojie BHENTHUX cuil. bapomerpuueckas popmyia.
Pacnpenenenune bosbimana.

Kunernueckue siBienus (mpoueccsl neperoca). CTOIKHOBEHHS MOJIEKYJ ra3a MeKIy
co00il. DPpeKTUBHOE ceueHNEe B3aUMOICHCTBUS MOJIEKY U CPEIHSsS AJTMHA CBOOOHOTO
npoOera MoJieKyinbl. PaccesiHue mydka MOJIeKy B raze. SIBieHus mepeHoca B uaealbHOM
rase.

3 cemecTp

aﬂeKTpOCTaTI/ILIeCKOG IIOJIC B BAKYyMC. ITone nokosierocs TOYSYHOTO 3apsaa.
HaHpH)KeHHOCTL 1 TIOTCHIHUAJI I10JIA. HpI/IHI_II/IH CYNICPIIO3UIHH. ITone cucteMsl
MOKOAIIUXCS 3apsAd0B. Cuna Ky.]'IOHa. Pa6otra o MNEPEMCIICHUTIO 3apsi/ia B
QJICKTPOCTATUYCCKOM IIOJIC. CBs3b HaMps’KCHHOCTU U MOTCHIHMAJIA SJICKTPOCTATHUYCCKOTO
moJisi. CUIOBBIC TUHUU U OKBUIIOTCHINAJIBHBIC IIOBEPXHOCTH. IToTok BCKTOpPa
HaIps’>KCHHOCTH. TeopeMa Faycca AJI1 BEKTOPA HAIPSKECHHOCTH SJICKTPOCTATUICCKOTO
T10JI4. QHCKTpI/I‘-ICCKI/II‘/’I JUIIO0JIb. 9HCpPI/IH AUTIOJIA B DJICKTPUYCCKOM II0JIC, I[CﬁCTBy}OIHaH Ha
HCIro Cujia 1 MOMCHT CHIJI.




10

TeMbl JIeKIITUOHHBIX 3aHATHI

[IpoBoaHUK B 3neKTpocTaTHueckoM mnouie. [loBepxuoctrsie 3apsabl. [lone BOmm3H
IIOBEPXHOCTHU 3apSKEHHOT0 IIPOBOIHUKA. SIBJIEHNE 3JIEKTPUUECKON MHAYKIUH.
DKpaHUPOBKA M0JIs IPOBOJSALIUM CJIOEM. DJIEKTpUUYecKas EMKOCTh POBOJIHHUKA.
Konpnencaropsl 1 EMKOCTh KOHAEHCATOPOB. DHEPIHs B3aUMOACUCTBUSI CUCTEMBI
AJIEKTPUYECKHUX 3apsAI0B. DHEPIUsl 3apsKEHHOT0 KOHJIeHcaTopa.

10

DNEeKTpUUYECKOE MOJI€ B IUNIEKTPUUECKUX cpeax. [IpuunHbl nonsipuzauuu JU3JIeKTPUKOB.
Bexrop nonspusoBanHocTH. OObEMHBIE U IOBEPXHOCTHBIE CBSI3aHHBIE 3PS Ibl.
JlusiiekTprdeckas IpOHUIIAEMOCTh CPEbl M BEKTOP MIEKTPUUECKON MHAYKIHU. Teopema
lNaycca uist BEKTOPOB NOJIAPU30BAHHOCTY U AIEKTpUYECKOW MHAyKIMHU. [lose Ha rpanune
JTUDJIEKTPUKA. [ paHUYHBIE YCIOBUSA U1 BEKTOPOB HAIIPSYKEHHOCTH U 3JIEKTPUYECKOU
MHIYKIUU. [ITOTHOCTE 9HEPIUH 2JIEKTPOCTATUYECKOTO MOJIS B TUAJIEKTPUKE.

11

CranuoHapHbIif anekTpudeckuil Tok. Cuiia Toka U IIIOTHOCTh TOKA. Y paBHEHHE
HEMPEPHIBHOCTHU AIEKTPUUECKOTO 3apsija U YCIOBUE CTALlMOHAPHOCTH TOKA. DJIEKTPUUECKOE
T0JI€ B TIPOBOJTHUKE C TOKOM M 3aKOH OMa B JIOKaJIbHOUM (hopme. DIEKTPUIECKOE
CONPOTHBIIEHUE NMPOBOAHUKA. 3akoHbI OMa u Jxoynsa-Jlenna. Mcrounnku 3/C. 3akoH
Oma 17151 HEOTHOPOTHOTO y4acTKa Lenu. Pa3BeTBieHHbIe aniekTpudeckue uenu. [Ipasuna
Kupxroda u ux npumeHenue.

12

[TocTossHHOE MarHUTHOE TOJIE B BakyyMe. [IprunHa nmosiBjaeHus: MarHUTHOTO 1oJisi. Bektop
WHAYKIIMU MarHUTHOTO 1oJ1s. Cuita JlopeHia. MarHuTHoOE 1oJie IBUKYILETroCs
JIIEKTPUUECKOTO 3apsJia ¥ AIeMeHTa Toka. 3akoH brno-Casapa-Jlamnaca. Cuna Amnepa.

13

MarnuTHOoe noJie B BeniecTBe. Hamarnnuenue cpesibl 1 BEKTOp HaMarHUYeHHOCTH.
MaruuTtHas NpOHUIIAEMOCTb CPEIbl U BEKTOP HAMPSHKEHHOCTH MarHUTHOTO nosist. Teopema
0 LUPKYJSIUU BEKTOPA HAPSLDKEHHOCTHU U BEKTOpa HaMarHWYeHHOCTH. MarHuTHoe 1moJie B
MarHetukax. Ilojie mocTostTHHOrO MarHura.

14

SIBnenue anexkrpoMarHuTHOM UHAYKIMU. [Ipupoaa 3/1C 351eKTpOMarHUTHOM UHAYKIUH B
MIPOBOTHUKAX, IBIKYIIIUXCS B MAarHUTHOM TToJie. [IpuHIMI 1eHCTBUS DJIEKTPOMOTOpA U
reHeparopa JeKTPUYECKOoro Toka. 3akoH Papazes u npaswio Jlenua. [IpoBoaHuk u
MOCTOSIHHBIN MarHuT B IEPEMEHHOM MarHUTHOM ToJie. fABieHue camonHaykiuu u 3J1C
CaMOMHIYKIHMH. SIBIeHne B3auMHON MHAYKIUU. KoadpummeHnTrsr B3anMHo M
WHIYKTUBHOCTH U TIPUHITUIT JeHCTBUsI TpaHchopmaTopa.

15

DNeKTpUYECKHUe KoJieOaHus. DIEKTPHUIECKUI Koe0aTebHbIN KOHTYp. COOCTBEHHBIE
ANIeKTpUYecKHe KojiebaHus B KOHTypax (He3aTyXarllue U 3aTyXarollne), uxX
XapaKTepUCTUKU. BrIHYXIeHHBIE AMeKTprudeckre konebanus. Pezonanc HanpsbkeHus Ha
KOHJICHCATOPE U TOKa B KOHTYpE.

16

SHGKTpOMaFHI/ITHOG noje. Tok cMenieHus. Cucrema ypaBHeHI/Iﬁ Makcaenna.

4 cemecTp

17

BonnoBsble niporniecchl B ontuke. Cynepno3unus 3JIEKTPOMarHuTHBIX BOJH. Y CJIOBHE
KOT'€pEHTHOCTU M BO3HUKHOBEHUE MHTepdepeHnu. OnTruueckas pa3HOCTb X04a. Y CIIOBHS
MakCUMyMa U MUHUMYyMa Ipu unteppepeniuu. Marepdepennnonnas cxema FOnra.
Wntepdepeniys B ToHKUX miieHkax. [Ipunnun Ioiirenca-®penens. {udpakius ceera Ha
Y3KOM LIeNI U KPYIJIOM MPENATCTBUH. Y CJIOBHE AU(DPAKIIMOHHOIO MUHUMYMa.
MHoromnydeBast uHTeppepeHuus. AudpakuonHas pemeTka 1 IpUHIUI CIEKTPOMETPHH.
Kpurepuii Panes. Pazpemaromas cnoco6HocTh qudpakironHoi pemerku. [onspuzanus
JJIEKTPOMArHUTHBIX BOJIH. [lomnsipusaTopsl 1 3akoH Masroca.

18

TennoBoe n3nydeHue. JHEPreTuyeckasi CBETUMOCTb, U31ydaTelIbHask U MOrJIoaTeabHast
criocoOHoCTh. 3akoH Ctedana-bonpiiMana 1 3aKoH cMelieHnst BuHa 1t TernioBoro
n3nyudeHus: abcomoTHo YepHoro Tena. Kosddunuent nornomenus. HempumeHumoctsb
3aKOHOB Kiaccuueckoi ¢usuku. ['mmoresa [lnanka.




11

n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

19

OCHOBBI KBaHTOBOW TeOpUH MUKpouyacTull. DoToH. DHEprus ¥ UMIyIisc GoToHa. BHemHMA
U BHyTpeHHUH poTorddexr. YpaBuenue DitHmreiina s pororddekra. Pabora Berxona
AJIEKTPOHA M3 MeTaJlIa U KpacHas rpanuia Gotoddpdekra. Ipdexr Komnrona. ['mmoresa e
Bpoits. Bonnra ne bpoiinst. Oneitel o audpakiumuu Mukpodactull. KopmyckynspHo-
BOJIHOBOM JTyaJIM3M.

20

OcHoBbl kBaHTOBOM Teopuu atoMa. [loctynar bopa. bopoBckue 3nexkTpoHHbIE OPOUTHI B
OJIHOBJIEKTPOHHOM artome. CrekTpanbHble cepru. OpOuTanbHbI MOMEHT UMILYJIbCA U
OpOUTAJIbHBIM MarHUTHBI MOMEHT 3JIEKTpOHAa B aToMe. OpOuTanbHOE U MarHUTHOE
KBaHTOBbIE uncia. COOCTBEHHbI MOMEHT UMITYJIbCA U COOCTBEHHBIM MArHUTHBIA MOMEHT
anekTpoHa. CIMHOBOE KBaHTOBOE yKcio. CrcTeMa YeThIpeX KBAHTOBBIX YUCEI U PUHIUIT
[Taynu. 3anonHeHHe >eKTpOHAMU 000JI04YEK U 1T01000JI0YEK B aTOME.

21

OcHOBBI KBaHTOBOH Teopun MuUKpocucteM. BosiHoBas GyHKIMS U €€ BEpOSTHOCTHBIN
cmblca. KBanToBbli npuHLMn cynepno3unuu. [Ipunnun HeonpeaenenHoctu Ielizenbepra.
CooTHolIeHNs HeoNpeAeNeHHOCTH U uX cMblci. CrannoHapHoe ypasHeHue lllpenunrepa.
MuxkpouacTuiia B 0JHOMEPHOU NOTEHIUAIBHOMN sIME NPAMOYTroJibHOM (popmbl. KBaHTOBBIM
TapMOHMYECKUI OCIMILISATOP.

22

OcHoBBI TeOpHuH aTOMHOTO sifipa. CoctaB atomHOTO sAnpa. Hykimonel. MaccoBoe u
3apsoBoe yncio. M3otomnel. [lenenue saep. a-, B- u y-u3nydeHue. o- u B-pacnap sjaep.
EcrecTBeHHas palnOakTUBHOCTb. 3aKOH PaJMOaKTUBHOTO pacnana. Ilepuon momypacnana.
DHeprus BbIXOJa s/IepHOM peakuuu pacnaja. Jledekt macc. Y ienbHast SHEPTus CBA3H
HYKJIOHOB B siip€. Y CTOMYMBOCTh U HEYCTOMYHUBOCTD s1/1ep. BO3MOXKHOCTBH TEPMOSAIEPHOTO
CHUHTE3A.
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4.3 Coaep:xaHue NPaKTHYIECKUX (CEMHUHAPCKUX) 3aHATHH

Ouynas ¢popma o0yyeHus*

TeMbl NpaKTHYECKUX (CEMUHAPCKHX) 3aHATHI

2 cemecTp

Kunemaruka MOCTYNATCIIbHOTO U BpalllaTCIIbHOI'O ABUIKCHHA. CBs13b KHHEMATHYECKUX
XAPAKTCPUCTHUK ITPH NOCTYNATCIIBHOI'O X BpalllaTCIIbHOTI'O I[BI/DKGHI/H\/JI.

YpaBHEHHsI TMHAMMKH ITOCTYIIATEIbHOTO ABUKEHUS U BPALATEIIBHOIO IBUKEHU ST BOKPYT
3aKpEIUICHHOW 0cu. MOMEHT UMITyJIbCa U MOMEHT CHJIBI.

3aKOHBI COXPAHEHHUS U U3MEHEHUS UMITYJIbCa, MOMEHTA UMITYJIbCa U MEXaHNYECKON
SHEpPruM.

Mexanudeckue kojebaHus. 3aTyxaroliie 1 He3aTyxaronue Kojaeobanus Gu3nieckoro u
MPYXKUHHOTO MassTHUKOB. BeIHYXJIeHHbIE KoJieOaHusl U pe3oHaHc. KoHTpoJibHas padoTa.

MeTtompl perieHus: TEpMOIMHAMAYECKHX 3a/1ad. VIcnosib30BaHuEe ypaBHEHUS COCTOSHUS
CHUCTEMBI, YpaBHEHUN TEPMOJMHAMHYECKUX MPOIECCOB U NIEPBOTO Havasla TEPMOJIUHAMUKHU
MIPH pacyeTe MpOLECCOB B UeAIbHOM rase. BoruncieHue TernioeMKocTu
TEPMOJMHAMHUYECKUX MPOIIECCOB.

Brrancnenne n3MeHeHNs SHTPOITNHU TepMOHHHaMquCKOﬁ CHUCTEMBI. BTOpO@ Ha4dalio
TEPMOJUHAMUKHU. HI/IKJ’II/I‘ICCKI/IG MMpOoNnECChl U BBIYUCICHUEC K.II.A. TCIIJIOBBIX MAIlIHH. HI/IKJ’I
Kapro. @ynkius pacnpeneneHuss MakcBeia MOJIEKYII ra3a 10 BEIMYMHAM CKOPOCTEH U e€
IIPUMEHEHNE K PACUETY CPENHUX BEJIUYHH.

Oynkiusa pacnpeneneHus bompiMana u 6apomerpudeckas Gopmyna. Yacrora
CTOJIKHOBEHUS MOJIEKYJI Ta3a co cTeHKo. CpeaHsist IrHa cBOOOJHOTO rpobera MOJIeKyI
rasa.

SBnenus nepeHoca (TEIIONPOBOTHOCTH M BI3KOCTh). KoHTpobHas paboTa.

3 cemecTp

HpI/IHHI/IH CYIICPIIO3UIIHNHU U paCUYCT IJICKTPOCTATUICCKOIO IMOJIA JJIsI CUCTEMbBI TOUCYHBIX
3apsAa0B U IJIA 3apsdaaa, pacupeaCJIC€HHOro HEIpEPLIBHO. Brruncienue HaIIPS’KCHHOCTU U
IMOTCHIHAJIA JJICKTPOCTATUYCCKOI'O ITI0JIA. CBi13b HAIpsXKCHHOCTHU U IMOTCHIHAJIA. Pa6oTa mo
NEPEMEIICHHUIO 3apsAga B SJICKTPOCTATUYCCKOM II0JIC.

10

[Ipumenenue Teopemsl ['aycca ist pacuera JIeKTPOCTATHUECKUX MOJIeH. DHEePrus CUCTEMbI
3apsHKEHHBIX YACTHI] U AIEKTPUUYECKOTO 1oIs. EMKOCTB U SHeprus 3apsiKeHHbIX
KOHJICHCATOPOB.

11

3akonbl nocTostHHOTO ToKa. [IpaBuna Kupxroda. Tok B HEOTHOPOAHBIX TPOBOAHHUKAX.
Brrurcnenue 3MeKTpUUecKOro 3apsijia, MPOTEKAOIIEro MO e U BBIACISIOIErocs B
AIIEKTPUYECKOM 1IN JHKoyneBoro temna. 3akoH Jxoyns-Jlenna. Kontponbhas pabora.

12

Pacuer MarHuTHBIX 10JIeH ¢ MOMoIIbIO 3akoHa bruo-CaBapa 1 ¢ TOMOIIBIO TEOPEMBI O
LHUPKYISIUY.

13

Cunst Jlopenna u Amnepa. JIBrkeHue 3apsskeHHOM YacTHIIbl B CTAIIMOHAPHBIX
AIEKTPUYECKOM U MAarHUTHOM MNOJsX. CHilbl, AEMCTBYIOIINE HA SJIEKTPUUECKUN U
MarHUTHBIN TUTOJIb (KOHTYP C TOKOM).

14

SIBneHue sneKTpoMarHuTHOM MHAYKIKUU. 3akoH Dapazes. SBIeHNS CAMOUHIYKIIUU U
B3aMMHOW MHAYKIIMU. BeIunciaeHne HHAYKTUBHOCTH. DHEPrys MAarHUTHOTO TOJISL.

15

CoOcTBeHHBIE MEKTPUUECKUE KOJIeOaHHs B LIEMAX. DIEKTPUUECKUM KoeOaTeabHbII
KOHTYp U €ro rnapaMmerpbl. BeIHyXIeHHbIe nekTpuueckue koyedbanusi. KontponpHas
pabora.

4 cemecTp

16

aﬂeKTpOMaTHI/ITHLIC BOJIHBI. I/IHTCp(I)CpeHLII/ISI CBCTOBBIX (BHGKTpOMaTHI/ITHLIX) BOJIH.

WuTepdepeHIIMOHHbIE CXEMBI.
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n/n

TeMbl NpaKTHYECKUX (CEMUHAPCKUX) 3aHATHI

17.

MmuoromnydeBast uHTepdepeHnus (audpakronHas pemeTka). Pazpemaromas criocoOHOCTb
mdpakoHHoi pemetku. Audpaxius cBera (3JIeKTpOMarHUTHBIX BOJIH) Ha Y3KOU MIETH U
Ha KPYIJIOM OTBEPCTHH.

18

3aKkoHBI TEIIOBOTO M3mydeHus. Vcnonap3oBanue 3akona Credana-bonbiivana u 3akoHa
cMerieHus Buna s TernoBoro n3iydeHus adbcoaroTHO YepHoro tena. Koagounuent
HOIIOIIECHUS.

19

SBnenue pororddexra. [Ipumenenne ypapaenus DitHmTeitHa s porodddexra. KpacHas
rpanuna ¢poroddpdexra. Ipdexkr Komnrona. Kontponasaas padora.

20

Boumnnsr ne bpoiins. KBantossie noctynatsl bopa u 60poBckast MOJIENb OTHOIEKTPOHHOTO
atoMa. CrieKTpasbHble CEpUU U3ITY4E€HUs OAHOMIEKTpOoHHOro atoMa. [Tpunuun [aymu.
Cucrema yeTblpex KBaHTOBBIX YHCEII. 3all0JHEHNE 3JIEKTPOHHBIX 000JI049eK U 110A000I04YeK
B MHOTORJIEKTPOHHBIX aToMax. KBaHTOBaHME OpOUTAILHOTO U COOCTBEHHOTO MOMEHTA
MMITYJIbCa 1 MarHUTHOTO MOMEHTA JJIEKTpOHa (atoma).

21

BonHoBast pyHKIIMS KBAaHTOBON MUKPOCUCTEMBI U €€ cBoiicTBa. KBaHTOBBII pUHLIKIT
CYINEPIO3UIMH U IVIOTHOCTh BEPOSITHOCTH OOHApYKeHUs yacTullpl. Micnonp3oBanue
craumoHapHoro ypaBHeHus Llpenunrepa s pacuera XapakTepUCTUK KBAHTOBBIX CUCTEM.
Yacrtuia B 0oJHOMEPHON NOTEHIUAIBHOM siMe. KBaHTOBBIN rapMOHUYECKUAN OCLIMILIATOP.
CriekTp pa3peleHHbIX 3HAYEHUHN SHEPTUN U U3ITydeHHEe MUKpocucTeM. KBaHTOBBIN
TapMOHMYECKUI OCIMIIJISITOP U CIIEKTP €r0 SHEPIHi.

22

PannoakTHBHOCTh M 3aKOH paJOaKTUBHOTO paciaja. 3aKOH paJuoaKTUBHOTO pacraja
saaep. DHePreTUYECKUI BBIXOJ1 PeaKIMK paJuoakTuBHOTO pacnanga. KontpoabsHas pabora.

3aounas popma o0yueHus

n/n

TeMbl NPAKTHYECKUX (CEMUHAPCKHUX) 3AHATHIH

2 ceMecTp

Kunemartrka nocTynareapHOTO M BpalaTeabHOro ABMKEHHS. CBs3b KHHEMATHYECKUX
XapaKTEePUCTUK MPHU MOCTYNATEIHLHOTO U BPAIIATEIbHOTO ABMKCHUH.

YpaBHEeHHS TMHAMUKU MOCTYNATEIHLHOTO JIBM)KEHUS U BPALATEIILHOTO ABUXKEHUS BOKPYT
3aKperyieHHOM och. MOMEHT UMITyJIbCa U MOMEHT CHUJIBI.

3aKOHBI COXpaHEHUs! U U3MEHEHHS UMITYJIbCa, MOMEHTA UMITYJIbCa U MEXaHUYECKOM
SHEpPruHu.

Mexannyeckue Koyiebanus. 3aTyxarolue U He3aTyxarouue Konedanus: Gu3ndeckoro u
MPYXKUHHOTO MasATHUKOB. BEIHYX/IeHHBIE KOJIeOaHus U pe3oHaHc. MeTo bl penieHus
TEPMOJIUHAMHYECKUX 33/1a4. BrIuncieHne n3MEeHEeHUs SHTPOITUH TePMOIMHAMUYECKON
cuctembl. OyHKIUs pacnpeneneHus bonpiiMana u 6apomerpuueckas popmyna. Yactora
CTOJIKHOBEHUS MOJIEKYJ Ta3a co cTeHKo. CpeaHsis AmuHa cBOOOIHOTO podera MOJIeKyl
rasa.

3 cemecTp

HpI/IHHI/IH CYIICPIIO3UIHHU U pACYCT IJICKTPOCTATUICCKOTO ITOJIA JJII CUCTEMBI TOUCHYHBIX
3apsA 0B U IS 3apsaa, paClIpeaCJICHHOTO HCIIPEPBIBHO. Brruncienue HAaIps’KEHHOCTHU U
NMOTCHIHAJIA JJICKTPOCTATHUICCKOTO TOJIA. HpI/IMeHeHI/Ie TCOPCMBI Faycca IJIsg pacyucTa
QJICKTPOCTATUYCCKUX moJieii. 3aKOHbI IOCTOSHHOIO TOKA. HpaBHna KI/IpXFO(I)a.

Pacyer MarHuTHBIX NoJiel ¢ MOMOILBIO 3akoHa bruo-CaBapa 1 ¢ MOMOIIBIO TEOPEMBI O
upkynauuu. Cunsl Jlopennia u Amnepa. J[BukeHune 3apsyKeHHOM YacTUIbl B CTAllMOHAPHBIX
UIEKTPUYECKOM U MarHUTHOM NOJIsIX. CHIIbl, AEWCTBYIOIIME HA IIEKTPUUECKUI U
MarHUTHBIN TUTIOJb (KOHTYP C TOKOM). SIBIICHHE 3IIEKTPOMArHUTHON MHIYKIIMH. 3aKOH
dapayes. SIBieHus CAMOMHIYKIMU M B3aUMHON MHIAYKIIMH. COOCTBEHHBIE HIIEKTPUYECKHE
Kosie0aHUs B LEMsIX. DIEeKTPUUYECKHI KosieOaTeabHbIi KOHTYp U €ro napaMeTpsbl.

BLIHY)K,Z[CHHLIC QJICKTPUYICCKHUC KoJIeOaHMUS.
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TeMbl NpaKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

4 cemecTp

DNeKTpOMarHuTHbIC BOJHBL. MIHTEpdepeHns CBEeTOBBIX (3IEKTPOMArHUTHBIX) BOJIH.
WuTepdepenimonnsie cxembl. MHOTOTydeBast HHTEphEpeHIus (IuppakiInOHHAs PELIETKA).
Paspermmaroniasi criocoOHOCTh MU PAKIIMOHHOM pemreTku. udpakius cBera
(37EKTPOMArHUTHBIX BOJIH) HA Y3KOU LIENN M HA KPYTJIOM OTBEPCTHUH.

3aKoHBI TETIIOBOTO M3mydeHus. Vcnonap3oBanue 3akona Credana-bonbiimana u 3akoHa
cMmemeHnst BuHa 171 TeIIoBOro M3mydeHus abcomoTHO yepHoro tena. Koaddumuent
noryomenus. SBnenne Gorordpdexra. [Ipumenenne ypapHeHus DUHIITEIHA 15
dotorddekra. Kpacuas rpannma Gotodrddekra. Dpdexr KomnroHa.

Bounnsr ne bpoiins. KBantossie noctymnarsl bopa u 60poBckast MOJIENb OTHOIEKTPOHHOTO
atoMa. CrieKTpasbHble CEpUU U3ITY4YE€HUs OAHOMIEKTpOoHHOro atoma. [Tpunuun [Haymu.
Cucrema yeThlpex KBaHTOBBIX YHCEII. 3aM0JIHEHUE 3JIEKTPOHHBIX 000JI049eK U 110A000I04YeK
B MHOTORJIEKTPOHHBIX aToMax. KBaHTOBaHME OpOUTAILHOTO M COOCTBEHHOTO MOMEHTA
HMITYJIbCa 1 MArHUTHOTO MOMEHTA 3JIeKTpoHa (aToMa). BoaHoBast pyHKIMS KBaHTOBOM
MHKPOCHCTEMBI U €€ CBOMCTBA. KBaHTOBBIN MPUHIUI CYNEPIIO3UIUHN U TUIOTHOCTh
BEPOSITHOCTH OOHapyKeHus 4acTullbl. Vcrosib30BaHne CTallMOHAPHOTO YPaBHEHUS
[IpeauHrepa It pacyeTa XapaKTEpUCTUK KBAHTOBBIX CUCTEM. HacTHIla B OJHOMEPHON
MMOTEHIMAIBHOM siMe. KBaHTOBBIN rapMOHHYECKUI OCHUILIATOp. CEKTp pa3pelieHHbIX
3HAYEHMI SHEPIUi U U3Iy4eHUue MUKpocrucTeM. KBaHTOBBIN rapMOHMYECKUI OCLIMILIATOP U
CHEKTpP €ro SHEPIHil.

4.4 Conep:xanue J1a00paToOpHbIX padoT
Ounas ¢popma o0yueHust

n/n

HaumenoBanmust 1a00paTopHbIX padoT

2 cemecTp

HCCJ’IGI{OB&HI/IG KOCOr'o yaapa O HaKJIOHHYIO IIJIOCKOCTb

Ynpyruii ynap maposn

OnpeneneHI/Ie CKOPOCTH ITYJIM C TIOMOIIbIO 0aIIMCTHYECKOTO MasITHUKA

I/ISMepeHI/Ie CKOPOCTH ITYJIM C ITIOMOIIBIO (1)I/I3I/ILICCK01"O MasiTHHUKaA

OnpeneneHHe CUJIbl TPCHUS CKOJIbKCHU

I/IsyquHe BpallaTCJIIbHOI'O ABHKCHUA

OnpeneneHHe paanyca KpuBU3HBL BOFHYTOﬁ IOBCPXHOCTH MCTOJOM KaTaroIICrocCs niapuKa

W3mepenune CKOpOCTH My C MOMOIIBIO Bpalaronieics miathopMsl

OO |NOOOTA|IWIN|F-

Onpenenenue kodhbuueHTa TpeHU Ka4eHus I pa3IndHbIX MaTepuasoB

=
o

OnpeﬂeneHHe MOMCHTOB MHCpIHUU MCTOAOM KoJIeOaHU I

-
-

OnpeneneHHe MOMCHTA MHCPIHHU C MECTOJJOM KPYTUJIbHBIX KoJIeOaHMit

=
N

Onpez[eneHHe YCKOPCHUA CB060I[HOF0 nmaaCHus ¢ IOMOIIBIO (I)I/ISI/ILICCKOFO MasiTHHKa

=
w

I/IzyquHe KoJieOaHMit MPY’)KUHHOTI'O MasTHHUKA

H
o~

OnpeneneHHe IIOKa3aTecJIAd aI[I/IaGaTBI METOJOM Knemana u Z[esopMa

=
(@]

OnpeneneHI/Ie KOS(I)(I)I/IHI/IGHTEI TMOBCPXHOCTHOTO HATSIPKCHUS BOJAbI METOJJOM OTPLIBA KOJIbIIA

=
(o]

OnpeneneHI/Ie BA3KOCTH JXKHUJIKOCTHU 11O METOAY Crokca

[
\]

OmnpeneneHue AIUMHBI CBOOOIHOTO npobera U 3pPEeKTUBHOTO TUaMeTpa MOJIEKYJ BO3AyXa

3 cemecTp

=
oo

HccnegoBanue QJICKTPUYICCKOTO IMOJISI MPOBOAHUKA C TOKOM

=
O

I/I3MepeHHe COHpOTI/IBJICHI/Iﬁ IMPOBOJHUKOB MOCTOBBIMH CXCMaAMU
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w/n HaumeHnoBanus nadopaTopHbIX padoT

20 |PemakcanmoHHbIE KOJICOAHUS

21 |TepMO3JIEKTPHUUECKHUE SIBICHUS

22 |OnpepneneHue yaelbHOTO 3apsiaa METOAOM MarHETPOHa

23 |MarHuTHOE 1oJIe 3eMIIH

24  |WccrenoBaHue MarHUTHOTO TOJISI COJICHOUIA

25 |Onpenenenne MHAYKTUBHOCTH TOPOUIA ¢ (EPPUTOBBIM MarHUTOIPOBOIOM

26 |MccnemoBaHue IEKTPUUYECKHUX 3aTYXAIONINX KOJIeOaHUH

27 |OmpejeneHne OCHOBHBIX XapaKTEPUCTHK JIEKTPUYCCKOTO KOJICOATEILHOTO KOHTYpa

4.5 Conepxanue KIMHUYECKUX NPAKTHYECKUX 3aHATHI
3aHATHS ~ yKa3aHHOTO TWUIa HE TPEAyCMOTPEHbl OCHOBHOM  NpOQeCcCHOHaIbHOU
o0pa3oBaTeIbHON IPOrPaMMOi.

4.6 Conep:xaHue CaMOCTOATEJILHOM Pad0ThHI 00y4ar0Ierocs

Ounas popma o0yueHust

Buasl u popmbl camocTosITE/ILHOI padoThI

2 ceMecTp

1 |IToaroToBKa K BBHIIOJIHEHUIO U clade JabopaTopHbBIX padoT. [loaroroBka otyeTa mo
pe3ynbTaTam KaK0# J1abopatopHOi pabOThI

2 |[ToaroToBka K BBITIOJHEHUIO IBYX PYOEKHBIX aTTECTAIUi 10 (PU3UKE

3 |[loaroroBka K MpakTHUYECKUM 3aHATHUSM U K BBIIIOJHEHHIO IBYX KOHTPOJBHBIX paboT MO
¢busuke

4 |I[TogroroBka K MPOMEKYTOYHOHN aTTECTAIIMHU M €€ TPOXOXK/ICHUE

3 cemecTp

5 |[loaroroBka K BBIMOJIHEHHIO U caude abopatopHbix padoT. [loaroroBka oTuera no
pe3ynbTaTaM Kaxaou 1adopaTopHOil paboThl

6 |[loaroroBka K MpakTHUYECKUM 3aHATHUSM U K BBHIIIOJHEHHIO IBYX KOHTPOJBHBIX padoT MO
(busuke

7 |IloaroroBka K BBIMOJIHEHHIO IBYX KOHTPOJIBHBIX TECTOBBIX MPOLIETYP MO (pU3MKe

8 |IloaroroBka K MpOMEXKYTOUYHOM aTTECTAIMH U €€ MPOXOKICHUE

4 cemecTp

9 |I[loaroroBka K MPakTHUYECKUM 3aHATUSM U K BBHITIOJHEHHIO IBYX KOHTPOJIBHBIX padoT MO
(busuke

10 |I[ToaroToBKa K BBIIIOJHEHHUIO JIBYX KOHTPOJIBHBIX TECTOBBIX MPOLEIYP MO (pUsmKe

11 |IloaroToBKa K MPOMEKYTOYHOM aTTECTALIUU U €€ MMPOXO0KICHUE

3aounas popma oOyueHus

Ne .
u/n Buabl n popmbl camocTosiTE/ILHOI padoThI
2 ceMecTp
1 |I[ToaroToBka K MPaKTHUYECKUM 3aHATUSAM U K BBITIOJHEHHIO IBYX KOHTPOJBHBIX padOT MO
¢busuke
2 |llogroroBka K MpOMEXKYTOUYHOM aTTECTAINH U €€ MPOXO0KICHUE
3 cemecTp
3 |[loaroroBka K MPakTHYECKUM 3aHATUSM U K BBITIOJTHEHHIO JIBYX KOHTPOJBHBIX padOT MO
¢buzuke

4 IloaroroBka k HpOMC)KyTO‘-IHOﬁ ATTCCTAllUU U €C IMPOXOIKIACHUC
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Ne .
u/n Buasl u gopmbl camocTosITeIbHON padoThI
4 cemecTp
5 |[loaroroBka K MPakTHYECKUM 3aHATHUSAM H K BBITIOJIHEHHUIO JIBYX KOHTPOJBHBIX PaboOT MO
¢buznke
6 |[loaroroBka K MPOMEXKYTOYHOH aTTECTAINH U €€ POX0XKICHUE

5 Cucrema

(popmupoBanus

OLCHKH Ppe3y/IbTaToB

o0yyeHust 1O

AUCHMIVIMHE (MOAYJII0) B PpaMKaxX TeKyllero KOHTPOJSA YCIIeBAeMOCTH H
NMPOMEKYTOYHOM ATTECTANMH 00y4arouerocs

Ounas ¢popma o0yueHust

MeponpusiTusi TEKyliero KOHTpoJIsl yCIeBaeMOCTH
U MPOMEKYTOUHOI aTTecTaliu 00y4yaierocs

MaxkcuMajabHoe
KOJIMYECTBO 0AJIJIOB

2 ceMecTp

OuennBaemasi yueOHasi 1eATeJIbHOCTD
00yuauerocs:

IMepBeiii  |BrimonHeHue n 3amura TpEX 1a00paTOPHBIX 12
pyOExKHBI [PadOT
KOHTpPOJIb |BhINoIHEeHNe KOHTPOIbHON paboThl O pU3NKe 8
Ha MPAKTHYECKUX 3aHATHIX
T . BrimomHeHne KOHTPOJILHBIX TECTOBBIX 3aIaHUM 10
eKyLIui
ym Utoro 30
KOHTPOJIb
OuennBaemasi yueOHasl 1eATeJIbHOCTD
yCIeBaeMOCTH s
00y4arouerocs:
. |BeimomHeHune u 3anmTa TpéX 1abopaTOpHBIX 12
Bropoit
. |pabot
pYOEKHBIH >
BrinonHeHne KOHTPOJILHON pabOTHI 10 hU3HKE 8
KOHTPOJIb
p Ha MPAKTUYECKUX 3aHITUSIX
BrinosHeHne KOHTPOJIbHBIX TECTOBBIX 3aJaHHM 10
Utoro 30
[Mpomexyroun |IuddepenurpoBannblii 3auet 40 (100%)
as aTTecranus
3 cemecTp
OuenuBaemasi yueOHasi 1eITeIbHOCTb
. [o0y4yaromerocs:
PyGexubrii m
BrinmonHenue u 3amura TpéX 1adopaTOpHBIX 12
KOHTPOJIb
pabor
HE =
BrinonHeHne KOHTPOJIBLHOHN pabOThI 10 hU3HKE 8
MPEeyCMOT
o Ha MPAKTUYECKUX 3aHITUIX
T . P BrinonHeHne KOHTPOJILHBIX TECTOBBIX 3aJaHUMN 10
eKYIIUiH
Y Hroro 30
KOHTPOJIb
OuennBaemasi yaeOHasi 1eATEJIbHOCTD
yCIIeBAEMOCTHU /
PyG . [o0yuaromerocs:
YOCHHBIM | B o mHenue u 3amuTa TpEX 1a60PaTOPHBIX 12
KOHTPOJb
paboT
HE =
BrinonHeHne KOHTPOJILHON paboThI MO (hU3HKE 8
peIycCMOT
o Ha TMPAKTHYECKUX 3aHATHIX
P BrimoHeHHEe KOHTPOJILHBIX TECTOBBIX 3aJlaHUI 10
Hroro 30
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MeponpusTUs TeKyLIEro KOHTPOJIs YCIeBaeMOCTH MakcumajibHoe
U IPOMEKYTOYHOH aTTecTAluM 00y4arouerocs KOJIMYeCTBO 0aJ1JI0B
[Tpomexxyroun |[DK3aMeH 40 (100%)
ast aTTecTaus
4 cemectp
. |OueHuBaemasi yueOHas 1esiTeJbHOCTh
PyOexHblii g
00y4Ya1erocs:
KOHTPOJITb =
BrImonHeHne KOHTPOJILHON paboThI 1O (hU3HKE 15
HE
Ha MPAKTHYECKUX 3aHATHIX
PEeIyCMOT =
T . pen BrInonHeHne KOHTPOJIBHBIX TECTOBBIX 3a1aHUM 15
eKYIIHIA
yi Hroro 30
KOHTPOJTb
. |OueHuBaemasi yueOHas 1esITeJIbHOCTH
YCII€BAEMOCTH | PyGexKHBII .
00yuaruerocs:
KOHTPOJTb =
BrinosnHeHue KOHTPOJIbHOM paboTh 10 PU3uKe 15
HE
Ha TMPAKTHYECKUX 3aHATHIX
MPEeTyCMOT =
pen BrImonHeHne KOHTPOJIBHBIX TECTOBBIX 3aaHUH 15
Hroro 30
[Mpomexyroun |DKk3aMeH 40 (100%*)

asi aTTecTanus

* B cimydae oTkaza 00ydaroImerocs OT pe3y/IbTaTOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
3aounas popma o0yuyeHus

MeponpusiTusi TEKYIIEro KOHTPOJISI yCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTecTaluu 00y4auerocs

MaxkcuMajibHoe
KOJINYeCTBO 0aJ1710B

2 cemMecTp

OuennBaemasi yueOHasl 1eATeJIbHOCTD
00y4arouerocs:

BrinosnHenue nepoit KOHTPOJIbHOM pabOTHhI 20
T . BrinosnHeHne KOHTPOJIbHBIX TECTOBBIX 3aJJaHHM 10
eKyIIui
yi Hroro 30
KOHTPOJIb
OuennBaemasi yueOHasl 1eATEJIbHOCTD
yCIIEBAEMOCTHU s
00y4aro1erocs:
BrinosmHeHue BTopoli KOHTPOJIbHON PabOTHI 20
BrinosHeHne KOHTPOJIbHBIX TECTOBBIX 3aJJaHH 10
Hroro 30
[Tpomexyroun |AuddepeHunpoBaHHbIi 3a4eT 40 (100%)
as aTTecTanus
3 cemecTp
OuenuBaemasi yueOHasi 1eSITeIbHOCTh
00y4aromerocs:
BrinonHenue nepBoit KOHTPOIBLHOM paboThI 20
. BrinoiHeHne KOHTPOJILHBIX TECTOBBIX 3aJJaHHI 10
Texymui
Hroro 30
KOHTPOJb 0 5
yCIIeBAEMOCTH HeHnBaemMas yueOHas esiTeIbHOCTh
o0yuyaruerocs:
BrinonHeHne BTOpoit KOHTPOJIBHOM paboThI 20
BrimoHeHHEe KOHTPOJILHBIX TECTOBBIX 3aJaHHMA 10
Hroro 30
[IpomexxyTouH |OK3aMeH 40 (100%)

asg aTrecrauuia

4 cemecTp
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MeponpusiTusi TEKYIIEro KOHTPOJIS YCIIEBAeMOCTH MaxkcumaljibHoe
U MPOMEKYTOYHOI aTTeCTAlu 00yYaloUIerocs KOJINYEeCTBO 0AJUI0B
OuennBaemasi yueOHasi 1eATeJILHOCTD
00y4yauerocs:
BoinosnHeHue nepBoi KOHTPOJIbHOM pabOThI 15
T . BrinosHeHnE KOHTPOJIbHBIX TECTOBBIX 33JIaHHI 15
eKYIIUi
yi Hroro 30
KOHTPOJIb
OuenuBaemasi yueOHas1 1esiTeILHOCTb
yCIIEeBAEMOCTH i
00y4yauerocs:
BoinosiHeHue BTOPOil KOHTPOJIbHON pabOThI 15
BrinosHeHne KOHTPOJIBHBIX TECTOBBIX 3aJIaHHI 15
Hroro 30
[Mpomexyroun |DK3aMeH 40 (100%*)
ast aTTecTalus

Ikana cooTBeTCTBHUSA OILICEHOK B CTOOAJILHOM U aKaJeMHUYECKOM CHCTEMAaX
OLICHUBAHUA Pe3yJIbTATOB 00y4eHHUS IO JUCHUIINHE (MOLYJIIO)

Cucrema ouleHUBaHUSA

pe3yJbTaToB 00y4eHusl

CrobajuipHas cUcTEMA OLEHUBAHUSA 0-39 40 - 60 61 - 80 81 - 100

AxanemMuyeckasi cucTeMa OllCHUBaHUS

(ax3ameH, nuddepennpoBanHbpiii 3auet, |HeymosneTso|Y noBnerBopu
3aluTa KypcoBOro MpoOeKTa, pUTENBHO TEIbHO

3aIMUTa KypcoBOM pabOTHI)
AxanemMuyeckasi cicTeMa OlleHUBaHUS
(3auer)

Ouenku

Xopouio | OTIUYHO

He 3auteno 3auteHo

6 Onucanne MaTepuaJIbHO-TEXHUYECKOH 0a3bl (BKJIO4Yas 000py10BaHuEe U
TeXHHYECKHe CpeAcTBa O00y4uyeHHs), Heo0XoOMMOil sl  OCylIeCTBJICHUSA
00pa3oBaTeILHOIO NMPoLecca Mo AUCHUIIUHE (MOTYJII0)

[[J'Iﬂ OCYIICCTBJICHHUA 06paaoBaTean0r0 mponecca 1o AMCHUIlInHE (MO,ZLYJ'IIO) Tpe6yeTC;1:

- IS TPOBENCHUS JICKIMOHHBIX W TPAKTUYECKUX 3aHATHH 10 JAUCIUIUIMHE Tpedyercs
CTaHJapTHAS ayTUTOPHS;

- Juid TpoBeAeHHs JabopaTOpHBIX paboT Tpedyercs yueOHas sabopaTopusi, OCHAIIEHHAs
na00paTOPHBIMM YCTAHOBKAMHM HE MeHee 7-8 pasHBIX THUIIOB B oOIIeM KosimvecTBe He mMeHee 30
paboynx MecT, a TakKe HEOOXOOUMBIMH ISl TpPOBEACHHUS (DU3HUECKOTO HKCIEPHUMEHTa
HM3MEpUTENbHBIMU MPUOOpPaMH.

7 IlepeyeHb OCHOBHOW W [IONMOJHUTEJbHON Y4YeOHOM JUTEPaATypBhl,
He00X0IMMOM /111 OCBOCHM S TUCHUIIMHBI (MOLYJIA)

7.1 OcHOBHas JuTEpaTypa

1. CaenbeB M.B. Kypc ¢usuku : yued. mocobue mis By3oB : B 3 1.0 T. 1: MexaHuka.
MonexynsipHast ¢uszuxa/ U. B. CasenveB . — 4-e¢ u3zn., crep. — Cankr-IletepOypr, Mocksa,
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Kpacnonap : Jlanp, 2008.— 352 c. ISBN 978-5-8114-0685-2 (Tom 1).

CasenbeB U.B. Kypc ¢usuxu. B 3-x T1. T.1. Mexanuka. MonekynsapHas ¢usuka [DIeKTpOHHBIN
pecypc]: yuebHOe ocobue/ — DnekTpoH.TekcToBbIe naHHble. — CI16, M.: Jlanb, 2017. — 356 c.
— Pexxum goctyna: https://e.lanbook.com/book/95163#book name.— 3BC “Jlans”, mo maporo.

2. CasenbeB U.B. Kypc ¢usuku : yued. mocobue ais By30B : B 3 T.: T. 2: DIEKTpUYECTBO.
Kone6anus n Bonubl. Bonnosas ontuka / U. B. CaBenbeB . — 4-¢ usg., crep. — Cankr-IlerepOypr,
Mocksa, Kpacnonap : Jlans, 2008 .— 468 c. —ISBN 978-5-8114-0686-9 (Towm 2).

CaBenveB U.B. Kypc ¢usuku. B 3-x tr. T.2. DnekrpudectBo. Konebanuss u BoiHBIL. BomHOBas
OTTHKA [DNEeKTPOHHBIN pecypc]: yueOHoe ocodune/ — DieKTpoH.TekcToBbIe nanHbie. — CII10, M.:
Jlanb, 2018. — 468 c. — Pexum gocryna: https://e.lanbook.com/book/100927#book name.— DBC
“Jlanp”, MO MApOJIIO.

3. CasenneB, . B. Kypc ¢usuku : yue6. mocodue mist By3oB : B 3 T. T.3. KBanroBas

ontuka. AtomHas ¢usuka. Ousuka TBepaoro Tena. duzMka aTOMHOTO fApa W 3JIEMEHTapPHBIX
gacturl / M. B. CaBenbeB . — 3-¢ u3n., crep. — Cankr-IlerepOypr, MockBa, Kpacuonap : Jlaub,
2008 .— 303 c. —ISBN 978-5-8114-0684-5 (Towm 3).
CasenbeB U.B. Kypc ¢wmsuku. B 3-x Tr. T.3. KBantoBas ontmka. AtomHuas ¢usuka. dusmka
TBep1oTO Tena. Pu3nKa aTOMHOTO SI7Jpa M JIEMEHTAPHBIX YaCTHIl [ DJIIEKTPOHHBIN pecypc]: yaeOHoe
nocobue/ — OnekTpoH.TekcToBble manHple. — CII6, M.: Jlawp, 2018. — 308 c. — Pexum
noctyna: https://e.lanbook.com/book/98247#book name.— DBC “Jlanp”, o mapoto.

7.2 lonosiHUTEIBLHAS JIUTEpPaTypa

1. YeptoB A.T'., BopoOseB A.A., mox pea. Obmas ¢puszuka (st 6akaiaBpoB) [ DIEKTPOHHBIN
pecypc]: yae6HOE mocobue/— InekTpoH.TeKcToBBIe ManHbie. —M.: KnoPyc, 2016. — 800 ¢. —
ISBN 978-5-406-05760-5 —Pexum gocryma: https://www.book.ru/book/922169.— 3bC
“BOOK.ru”, no mapoJito.

2. Komvakos FO.H., TTekap FO.A., Jlexnesa JI.C. TepmoaunHamuka u MoJIeKyJIspHas pu3uka.
Jlexuun mo ¢usuke : yded. mocodbue [DIEKTpOHHBIN pecypc]/ DIEKTPOH.TEKCTOBBIC JaHHBIC. —
Tyna : Uzn-Bo Tyal'V, 2008 .— 139 c. : wn.— ISBN 978-5-7679-1221-6. .- Pexxum nmocryma:
https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390. — OBC “bubanoTex”,
IO MapOJIIO.

3. Konmaxkos 10. H., [Tekap 0. A., Jlaryn M. M. DinekTpu4ecTBO U MarHeTU3M : JICKIIUHU T10
(busuke [ DIeKTpOHHBIN pecypc]/ DneKTpoH. TeKCTOBbIe HanHble. — Tyna : U3a-po Tynl'Y, 2008 .—
140 c. — ISBN 5-7679-0186-4. .- Pexxum npocryma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810334538607700008298. — ObC “bubaunoTex”, mo mapoo.

4. Konmakos F0.H., [Tekap FO.A., JIexnesa JI.C. DrnekTpoMarHeTu3M U ONTHKA : JIEKIUH IO
¢busnke [DneKTpOHHBINH pecypc]/ DaeKTpoH.TeKCToBbIe naHHbie. — Tyma, 2010 .— 130 c. : unm .—
ISBN 5-7679-0187-2. .- Pexum jgocryma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810384275951700003447. — ObC “bubaunoTex”, mo maporo.

5. Komvakos 10.H., ITekap FO.A., JlexxuneBa JI.C., Cemun B.A. OCHOBBI KBAaHTOBOH TEOpUHU
U aToMHOW ¢u3uku: y4ed. mocobue [DIEeKTpOHHBIN pecypc]/ DAEKTPOH.TEKCTOBBIE NaHHBIE. —

Tyna : WM3p-Bo Tyal'V, 2010 .— 148 c— ISBN 5-7679-0352-2. - Pexum pocryna:
https://tsutula.bibliotech.ru/Reader/Book/ 2014112811001257771700009442. — OBC “bubaunoTex”,
0 MAapOJIIO.

6. Konmaxkos 10O. H., Kaxapckas C.E. ®usnka. D1eKTpOMarHeTu3M: pyKOBOJCTBO K
IIPOBECHUIO CAMOCTOSATENLHON pabOThI CTYAEHTOB: yueOH. mocoOue [ DIeKTpoHHBIH pecypc]/
OnexkTpoH.TeKcToBble qaHHble. — Tyna : U3n-Bo Tynl'Y, 2017.— 156 ¢. .— ISBN 978-5-7679—
33915-2. - Pexxum noctyna:
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096 — 3bC
“bubnuoTex”, mo mapoiro.


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
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7. Konmmaxos 1O. H., JIesun J[.M., Cemun B.A. OcHOBBI (p)M3MKH KOHIEHCUPOBAHHBIX CPEJl U
¢u3uku mukpomupa: U.1 [DnexTpoHHbIH pecypc]: yueOH. mocoOue/ DIeKTpOH. TEKCTOBBIE TaHHBIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 185 ¢. .— ISBN 978-5-7679-2655-8. - Pexxum noctyna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163 — ObC “bubaunoTex”,
0 ApOJIIO.

8. Kommaxos 1O. H., JIeeun J[.M., Cemun B.A. OcHOBBI (U3UKH KOHJCHCUPOBAHHBIX CPE U
¢bu3uku Mmukpomupa: U.2 [DnexTpoHHBIH pecypc]: yaeOH. mocodue/ DIeKTpOH. TEKCTOBBIE JaHHBIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 150 ¢. .— ISBN 978-5-7679-2661-9. - Pexxum nocryna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632 — ObC “bubaunoTex”,
10 TApOJIIO.

8 Ilepeyenb pecypcoB HMHPOPMANUOHHO-TEJEKOMMYHHMKAIMOHHOH CeTH
«HTEepHET», HEOOXOAUMBIX IJIsl OCBOCHUS JUCUUILINHBI (MOTYJIs)

1. https://tsutula.bibliotech.ru/ — Dnexrponnsiit unraneheii 3a1 “BUBJIMOTEX” (yueOHUKH
aBTopoB Tynl'Y) no napouto.

2. http://www.iprbookshop.ru/ — 3bC IPRBooks (BkioyaeT 6a30ByI0 KOJICKIHIO YU4eOHBIX
nocoowuii mo usmuke).

3. https://e.lanbook.com/books/918#fizika_0_header — DBC usznarensctBa Jlanb (10CTym K
Hay49HO-00pa30BaTEIbHOMY pecypcy Mo (hu3uke).

4. https://biblio-online.ru/ — 3BC u3natenscTBa KOpaiit (H0CTyN K Hay4HO-00Pa30BaATEIILHOMY
pecypcey, BKIItouas u3AaHus 1o GU3HKE).

5. http://sfiz.ru/ — Bes ¢pusuka. Hayaro-o0pa3oBare/IbHBIM TIPOCKT.

6. http://window.edu.ru/catalog/ — Poccuiickuii 00pa3oBaTeIbHbINH MOPTAN IO (PU3HMKE - PECYPCHI
ISl CTYZICHTOB U MPETOIaBaTeliei.

7. http://ph4s.ru/books_phys.html — O6paszoBarenbublii moptai o ¢pusnke (MUDN).

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

9. https://www.ufn.ru/ — caiit xxypHana “Ycrnexu GpusHuecKux HayK”.

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

9 Ilepeyenb UHPOPMALMOHHBLIX TEXHOJOIUI, HEOOXOAUMBIX ISl
ocyuiecTBJIeHHs 00pa30BaTeIbHOI0 MPoLecca no AUCUUILIHHE (MO1YJII0)

9.1 IlepeyeHb HEOOXOAMMOIO €KETrOHO OOHOBJISIEMOIr0 JMUEH3UOHHOTO U
CBO0OOJIHO PACNPOCTPAHSEMOI0 MNPOrPaMMHOr0 ofecnevyeHnsi, B TOM 4YHCIe
0Te4eCTBEHHOT0 IIPOM3BOCTBA

[Taket opucHbIX mpunoxeHnit «MoiOducy.

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX MNpodeccHOHAJIBHBIX 0a3
JAHHBIX 1 HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

KOMHLIOTepHaH CIIpaBOYHas IIpaBoBagd CUCTCMaA KOHCYJ'IBTaHT IImroc.


https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163
https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632
https://tsutula.bibliotech.ru/
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
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