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1 Heab 1 321244 OCBOCHUSA TUCIHUIINHBI (MOIYJIs)

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

— U3Y4YCHHE OCHOBHBIX (PU3MUECKUX SIBJICHUMN U UJICH,

— oBJajeHHe (yHAAMEHTAIBHBIMU TOHSATHAMH, 3aKOHAMHU M TEOPHSIMH KJIACCHYECKOH U
COBPEMEHHOU (pr3MKH, a TaKKe METOJaMH (PU3NIECKOTO MCCIIEeIOBAHMS;

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

— OBJIaJICHUE MTPUEMaMH U METOJIaMU pEIIeHUs] KOHKPETHBIX 3a/1a4 U3 pa3InyHbIX oOnacTei
NeSITEeIbHOCTH, OCHOBAHHBIX HAa NMPUMEHEHUU U MCIOJb30BAHUM PA3IUYHBIX SBJICHUNH U 3aKOHOB
¢buzuky;

— O3HAKOMJICHHE C COBPEMEHHOW HAYYHOM anmaparypoit;

— (opMUPOBaHNE HABBIKOB MPOBEACHUS TPUKIIATHOTO (PU3NUECKOTO IKCIIEPUMEHTA,

— (hopMUpOBaHNE YMEHUSI BBIIEIUTh KOHKPETHOE (PU3NUYECKOE COJIEpKAHUE B IPUKIIATHBIX 3a]1a-
yax yuyeOHO! U poecCHOHATbHON AEITEIbHOCTH.

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

JucrtumnauHa (MOAYyiIh) OTHOCUTCSI K 0a30BOM 4acTH OCHOBHOM MpodeccroHaabrHOM 00pa3o-
BaTEJIbLHON MPOTPAMMBI.
JuctunnuHa (Moayib) u3ydaercs B 2, 3 u 4 cemecTpax.

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

[lepeueHs IaHUPYEMBIX PE3YABTATOB OOYUYEHUS MO TUCIUIUIMHE (MOIYII0), COOTHECEHHBIX
C IUTaHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHS OCHOBHOM IMpodeccnoHalbHOM 00pa3oBaTeabHON Mpo-
rpaMMbl (pOpMHUPYEMBIMU KOMIETEHIIMSIMUA) U UHAUKATOPAMH UX JIOCTH)KEHHUS, YCTAHOBJICHHBIMH B
oOmieil xapakTepucTUKe OCHOBHOW MpodecCHOHANbHONW 00pa30BaTeNbHON MPOrpaMMBbl, TPUBEIEH
HUXeE.

B pe3ynbraTe ocBOeHUS AUCUMILTUHBI (MOIYIs) OOYYarOMIMIACS TOJIKEH:

3HATB:
1) OCHOBBI MaTeMaTuKu, (U3UKH, BHIYUCIUTEILHON TEXHUKH M MPOrPaMMHpPOBaHUS (KO
komnerenun — OIIK-1, kox uaaukaropa — OITK-1.1);

YMmers:

1) pemath cTanaapTHBIE TPO(ECCHOHANBHBIC 3a/1a4l C MPUMEHEHHEM €CTECTBCHHOHAYUHBIX
1 OO0IIEeUHKEHEPHBIX 3HAHUHN, METO/I0OB MaTEMaTUUECKOT0 aHallM3a U MOJAENUPOBaHus (KOJ KOMIIe-
tenuu — OITK-1, kox unaukaropa — OITK-1.2);

Biaagern:
1) HaBBIKAMH TEOPETHUECKOTO M IKCIIEPUMEHTAILHOTO HCCIICIOBaHUs 00BEKTOB Mpodec-
CHUOHANILHOM JESATeNbHOCTH, CIIOCOOHOCTRIO UCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
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JTUCIHIUIMH U COBPEMEHHBIE HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJOTHH B Mpodeccuo-
HaJIbHOM nesitenbHOoCTH (Ko KomrereHnuu — OITK-1, ko unaukaropa — OITK-1.3);

4. O0beM U coepkaHue TUCUUILTHHBI (MO1YJIA)

4.1 O0bemM AUCHMILIMHBI (MOAYJIS), 00beM KOHTAKTHOM M CAMOCTOATE/Ib-
HOIl padoThl 00y4yarouierocss NMpU OCBOCHUM IUCHMILIMHBI (MoayJisi), ¢opmbl
NPOMEKYTOYHOM aTTECTALMHU M0 AMCUUILJIMHE (MOIYJII0)
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Ounas hopma oOyueHus
2 3 4 144 2 2 6 - 2,0 0,25 | 131,75
3 c 3 108 2 2 6 - 2,0 0,25 | 95,75
4 3 3 108 2 2 6 - 2,0 0,25 | 95,75
Hroro — 10 | 360 6 6 18 - 6,0 0,75 | 327,25
VYcnoBHBIE cokpamieHus: D — 3k3aMeH, 13 — auddepeHnpoBaHHbIA 3a4eT (3a4eT ¢ OICH-
KO¥1).
4.2 Conep:xaHue JeKIUOHHBIX 3aHATHI
3aounas popma oOyueHus
Ne .
w/n TeMbl 1eKIHOHHBIX 3AHATHH

2 cemecTp

1 |Ponp ¢pusuku B pazButuu TexHUKU. OO1Iast CTPYKTYypa U 3a7auu Kypca (GU3HKH.

Cucremsl otcuera. CKalsipHbIe U BEKTOpHbIE (PM3MYECKUE BEIMYUHBL. Pa3noxkenue npous-
BOJIbHOTO JBM)KEHUS (PU3UYECKOI0 TeNa Ha TOCTYIATeNbHOE U BPALATEIbHOE IBUYKEHHE.
Kunemarunka nmoctynarensHOTO ABHXKEHHUS B TpEXMEPHOM npocTpaHcTse. [lepemenienue,
CKOPOCTh, ycKopeHue. Mcrnonap3oBanue Npou3BOIHBIX M MHTETPAJIOB B KHHEMATHUKE MTPOU3-
BOJIbHOTO JBMKeHUs. KnHeMaTrka KpUBOJIMHEWHOTO MOCTYNATeNIbHOTO ABMKeHus. Hop-
MaJjbHOE U TaHTeHI[MaIbHOE yecKopeHue. KuHnemaTtnka BpamareabHOro ABMKEHUS BOKPYT
3aKpEIJICHHOM OCH. YTJIOBasi CKOPOCTb U YIIIOBOE yCcKopeHue. CBsI3b JIMHEUHBIX U YTIIOBBIX
KMHEMaTUYeCKUX MEPEMEHHBIX.




TeMbl JIeKIITUOHHBIX 3aHATHI

JIuHaMuKa NIOCTYaTEIbHOTO U BPAILATEIBHOTO IBMKEHU. VIMITylIbC MaTepHUaIbHON TOUYKU
(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 JBMKEHHS B HEMHEPLMAIBHBIX
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
CHWJI TSKECTH U NOTEHLMAIbHASI SHEPTUs YIPYroro B3auMOIeHCTBUSA. DKBUIIOTEHIMAJIbHBIE
IIOBEPXHOCTH. Y CIIOBUS COXPAHEHUS U U3MEHEHUS MEXaHUYECKOW SHEPIUU MaTEPUAIBHON
yacTUlbl. [10JIHBIN UMITYJIBC CUCTEMBI MAaTEPUATIBHBIX TOYEK ((PU3NUECKOrO Tena). Y cIoBUs
€ro coxpaHeHus U u3MeHeHus. LIeHTp Macc cuctemMbl MaTepuaibHbIX TOUEK ((PU3HUECKOTro
Tena). YpaBHEHUE JABIKEHUs LIeHTpa Macc. PeaktuBHoe aBmwkeHne. Cuia TAru U ypaBHe-
Hue Memepckoro. MexaHnueckasi JHEprus CHCTEMbI YaCcTUL. MOMEHT CHJIbI © MOMEHT UM-
MyJibca MaTepuaibHONH TOUKU. MOMEHT UMITyJIbca CUCTEMbI MaTepUalbHbIX TOUekK ((puznue-
CKOTo Tena). MOMEHT HHepLMH MaTepUaIbHONW TOUKU U (uznyeckoro tena. [Ipumeps! BbI-
BOJIa MOMEHTA MHEPLIMKM CUMMETPHUYHBIX Tel. Teopema lltelinepa. Tenzop MoMeHTa nHEp-
LMY U IJIaBHBIE OCU MHEpIUU. OCHOBHOE YpaBHEHUE JMHAMUKH BPAIATEIbHOTO ABUKECHUS
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 aBMkeHHE 1 3aKOHBI coxXpaHeHus. ['upockonsl U rupockonuyeckuit agdekr. [pe-
LIECCHSI OCH TMPOCKOIIA.

Mexannueckue kosiebanus ¥ BoJaHbl. KuHemaTnueckue XapakTepuCTUKU KOJeOaTenbHOTo
nporiecca (aMruMTyaa, pasza, vactora). YclioBre BOSHUKHOBEHHS TAPMOHUYECKUX KoJieOa-
Huid. OTHOMEPHBINA TAPMOHUYECKHUH OCIIMIUIATOP (MPY>KUHHBIN MasTHUK). CBsI3b XapakTe-
PHUCTHK KOJI€OaHUS C HAYAIbHBIMH YCIOBUAMU. OU3NUECKUN U MaTeMaTHUYECKUN MasTHUK.
CBs13b SHEPrUM FAPMOHUYECKOTO OCHMIUIATOPA U aMIUIMTY Bl ero Kojiebanuil. CBoOO1HbIE
3aryxarolue KouedaHus. 3aBUCUMOCTb aMIUTUTYAbI U TIEPHO/Ia 3aTyXaloNX KojJeOaHui ot
ko3 durmenta 3aryxanus. Kputuueckoe 3aryxanue. JlorapupMudeckuii 1eKpeMeHT.
CrnosxeHre B3aUMHO-TIEPIEHAUKYIISIPHBIX U OJIHOHAIIPABJICHHBIX KoJebanuil. Metos Bek-
TOPHO nuarpaMmbl. BeiHyk1eHHbIE Kosie0aHus. 3aBUCUMOCTh aMIUIUTY bl U Ha4aJIbHOU
(ba3bl BBIHY)KJIEHHBIX KOJIe0aHH OT 4acToThl. Pe3oHaHC U pe30HaHCHBIE YaCTOTHI. Xapak-
TEPUCTUKH BOJHOBOTO Ipolecca. JlJinHa BOJIHBI, BOJHOBOM BEKTOP U (pa3oBasi CKOPOCTh
BoJHbL. [lockue u chepuueckue BoaHbl. BosiHOBOE ypaBHEeHUE. YIIpyrue BOJHBI B CILIOLI-
HBIX CpeJax.

OcHoBBI penaTuBUcTCKOM MexaHuku. [IpeobpazoBanus ["anunes 1 NpuHIUI OTHOCUTEb-
HoctH ["anunes. DxcnepuMeHTanbHble (aKThl, IPOTUBOPEYAILINE KIACCHUECKON MEXaHUKE.
[Mpunnun otHocuTenbHOCTH DitHIITelHA. [TocTynarsl DiiniTeiina. [IpeobpazoBanus Jlo-
peHLa U uX caeAcTBUA. PelaTuBUCTCKOE 3aMe1JIeHne BPEMEHHU U PEIIITUBUCTCKOE COKpa-
LIEHUE JUIUHBI. PEISTUBUCTCKUI UMITYJIBC U MOJIHAS SHEPTUS PEIATUBUCTCKON YaCTULIBI.
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 ¥ HEPABHOBECHBIH, 00paTuMBbIi 1 HeoOpaTuMblii. OCHOBHOE (HYJIEBOE) HaYajio TePMO-
JUHAMUKU. MeanbHblil ra3 1 ypaBHEHUE COCTOSIHUSI MJI€AIbHOTO Ta3a. Y paBHEHUs U30IIpO-
LIECCOB B MJICAIbHOM T'a3e. BHyTpeHHss SHEprusl TEpMOANHAMUYECKON CUCTEMBI (M1€alb-
HOTO ra3a) u paboTa No u3MeHeHuto €€ 0Obema. TernmoeMKOCTh TEPMOAMHAMUYECKOM CHC-
TeMBI (MAEaJIBLHOTO ra3a) Npy pa3InyHbIX U3ompoueccax. [lepBoe HayaIo0 TEPMOJAUHAMUKH.
YpaBHeHUE MepBOro Havaaa TEPMOJMHAMUKH JUJISl MACABHOTO ra3a. AinadaTHBIN U TOJIUT-
ponHbIi nporiecchl. YpaBHeHue [lyaccona. TepMoarHaMuyeckoe onpeieieHue SHTPOIHH.
N3meHeHne sHTpONMH NP pa3INYHbIX H3onponeccax. YacTHoele (GOopMyInpOBKU BTOPOTO
Hayajia TepMOAMHAMUKH. HeBO3MOXKHOCTH CyIlleCTBOBAaHUS BEUHBIX ABUratenen 1-ro u 2-ro
pona. I3MeHeHue 3HTpoNnuu npu HeoOpaTUMBbIX Iporeccax. Ob6mas GopMyaupoBKa BTOPO-
ro Hadana tepMmoauHaMuku. [{uknngyeckue nmpoueccsl. [uki Kapro. K., nukimdeckunx
MPOLIECCOB (TEIIOBBIX MAIMH). XO0JOIWIbHUK, KOHIUIIMOHED, TEIIOBOI Hacoc. Makpo- u
MHUKpPOCOCTOSIHHE cUCTEMBI. TepMoanHaMudeckasi BeposATHOCTh. CTaTHCTUYECKOE OTpeie-
neHue 3uTponuu (popmyna bosasiivana). TpeTbe Hauamo TEPMOIMHAMHUKH.

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON Teoprun. OyHKIUS pacpeeseHus U €€ CMBICIL
Oyuknus pacupenenenus ['aycca uis cirydailHeIX BenmnuuH. Pacnipenenenne MakcBesuia
MOJIEKYJI 10 POEKIUAM U TI0 BEJIMUYMHAM CKOpOCTeN. DKCIIepUMEHTalIbHAs TPOBEPKa pac-
npeaenenuss Makcsemna. CpefHHE CKOPOCTH MOJIEKYI raza. HactoTa coyapeHuid MOJIEKYJT
ra3a o CTeHKy cocyna. BHyTpeHHsIsl 3Heprus u TEII0eMKOCTh B MOJIEKYJISIPHO-
KHHETHUYEeCKO# Teopuu. MaeanbHplii a3 B moJie BHEMHUX cwil. bapomerpudeckas Gopmya.
Pacnipenenenune bosbimana.

Kunernueckue siBinenus (mpoueccsl nepenoca). CTOIKHOBEHUS MOJIEKYIT ra3a Mexay CO-
00i1. DdheKkTHBHOE CEUCHHE B3aUMOICHCTBUSI MOJICKYJ U CPEHSIS TMHA CBOOOTHOTO TIPO-
Oera moJekyinbl. PaccesHue my4yka 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 XKUAKOH cpene. JlamuHapHOE U TypOyIeHT-
HOE TeYeHHEe ra3000pa3HON WM KUAKOU cpelibl. Y paBHEHHE COCTOSHUS PEaIbHOTO rasa.
®da30BbI€ MEPEXO0/IbI IEPBOTO POJIA.

3 cemecTp

DnekTpocraTHueckoe noje B Bakyyme. [losne nokosierocs Toueunoro 3apsiaa. Hanpsoken-
HOCTH U noTeHuuan nosst. [punuun cyneprnosuruu. [lose cuctemMbl TOKOALUXCS 3apsIOB.
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 AJeKTpocTarnueckoro nosis. [Ipumenenne teopemsl ["aycca st pacuera
HaMpPsKEHHOCTH: TI0JI€ PABHOMEPHO 3apsKEHHOTO 111apa, MpoBoJia (HUTH), IIIOCKOCTH. Teo-
pema [aycca anst anekTpocratuyeckoro nois B nuddepenunansHoii popme. Teopema o
HUPKYISIUU BEKTOPA HAMIPSDKEHHOCTH AJIEKTPOCTATUYECKOTO MOJISL. DIEKTPHUUECKUN U~
110JIb. DHEPTHUsl TUTIOJISI B JIEKTPUUYECKOM I10J1€, TIEHCTBYIONIAsl HA HETO CUJIa U MOMEHT CHUJL.

HpOBO,[[HI/IK B JJICKTPOCTATUYCCKOM IIOJIC. HOBCpXHOCTHHe 3apsabl. [Tone BOIU3H MMOBEpPX-
HOCTH 3aps’KEHHOT'O ITPOBOJIHHUKA. SIBnenue BHCKTqueCKOﬁ HHAYKIUU. 3KpaHI/IpOBKa IMOJIA
MMpOBOAAIINM CIIOCM. BHCKTPOCTaTI/IquKa}I 3alguTa. 9J'IeKTpI/IquKa$I €MKOCTh MMPpOBOJHUKA.
KOH,Z[GHCE[TOPH U EMKOCTh KOHACHCATOPOB. 9Hepr1/151 B3aUMOJCUCTBUSA CUCTEMBI SJICKTPHU-
YCCKUX 3apsaa0B. 3Hepm;1 3apAKCHHOT'O KOHACHCATOPA.




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI
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DNEKTPUUECKOE MOJIE B TUNIEKTPUUECKUX cpeax. [IpuunHbl nonsipuzaunu JU3IeKTPUKOB.
Bekrop nonspuzoBanHocTH. OOBEeMHBIE U IOBEPXHOCTHBIE CBSI3aHHBIE 3apsibl. Juaex-
TPUYECKas IPOHULIAEMOCTb CPE/Ibl U BEKTOP JIEKTpUYeCKOM nHAyKIuu. Teopema ["aycca
A1 BEKTOPOB IMOJIAPU30BAHHOCTU U BHeKTpH‘IGCKOﬁ WHAYKIHUH. ITose Ha rpaHune quaJiCK-
TpUKaA. rpaHI/I‘IHI)Ie YCJI0BUA JJIsI BEKTOPOB HAIIPAXKCHHOCTH U BHCKTqueCKOﬁ HUHAYKIUU.
IImoTHOCTE OHEPTHHU SJICKTPOCTATHYCCKOIO I10JI B JUIJICKTPHUKE.

11

CranuoHapHblif aekTpudeckuil Tok. Cuiia ToKa U INIOTHOCTh TOKA. Y PaBHEHHE HENPEPHIB-
HOCTH 3JIEKTPUYECKOTO0 3apsa U yCIOBUE CTAMOHAPHOCTHU TOKA. DIEKTPUYECKOE M0JIE B
MPOBOJIHUKE C TOKOM M 3ak0oH OMma B jtokanbHO# opme. [Iprunna 3atyxanus Toka. DJek-
TPUUECKOE COMPOTUBIIEHUE MPOBOJHUKA. 3akoHbl OMa u Jlxoynsa-Jlenna. Yciaosue kBa3zu-
CTallMOHAPHOCTH ToKa. [IpuunHbl nosiBinenus snexkrpoasrkymeil cuibl. Mcrounnku D/1C.
3akoH Oma JuIs HEOJHOPOIHOTO yyacTKa Lenu. Pa3BeTBiaeHHble aekTpuyeckue nen. Ipa-
Busa Kupxroda u ux npruMeHeHue.

12

IlocTosaHHOE MarHUTHOE II0JIE B BaKyyM¢E. HpI/I‘II/IHa TIOABJICHUS MAarHUTHOI'O I10JIA. BeKTOp
WHIYKIAA MarHuTHOTO ToJist. Cuna Jlopenmia. MarHUTHOE TIOJIe IBUXKYIIIETOCS SJICKTPHY e-
CKOTO 3apsijia u dieMeHTa Toka. 3akoH buo-Casapa-Jlamnaca. Cuna Ammnepa. Teopema I'a-
ycca Myt HHAYKIUW MarHuTHOTO ITOJIA. TeopeMa O OUPKYIIOUU BEKTOPA MHAYKIIMKW Mar-
HHUTHOTO ITOJIS. HpI/IMeHeHI/Ie TEOPEMBI O HUPKYIAIUU K paCUCTy MAarHUTHOTO IOJIA: TTOJIC
MAJIHHAPUIECKOTO TTPOBOJIA C TOKOM, TIOBEPXHOCTHOTO TOKA, COJICHOUIATLHOM U TOPOH-
JAJIbHOM KaTYyIIKU ¢ TOKOM. Teopema o IUPKYISLUU BEKTOpa UHIYKIMH B 1uddepeHiu-
anpHOU (opme. CpaBHEHHE 0COOCHHOCTEH IIEKTPOCTATHIECKOTO M MAarHUTOCTATUIECKOTO
OJIEMN. HBI/I}KGHI/Ie SapH)KCHHOfI YaCTUIbl B IOCTOAHHBIX MArHUTHOM U 3JICKTPUYCCKOM I10-
JaX. JIunoapHBIA MAarHUTHBI MOMEHT KOHTYpa ¢ TOKOM. DHEPrus 3aMKHYTOIO TPOBOJHUKA
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
IUPKYJSIITUN BEKTOpa HAMPSHKEHHOCTH M BEKTOpAa HAMarHWYE€HHOCTH. MarHuTHOE 1oJie B
Marnetukax. [lose mocrossaHOrO Marauta. [lone Ha rpanunie MmaraeTuka. [ paHu4YHBIC yCITO-
BHS JIJI1 BEKTOPOB HAIPSKEHHOCTH M MHIYKIIMM MarHUTHOTO ToJist. [IpuYuHbI MosBIeHUS
na-, mapa- u heppoMarHeTus3Ma.

14

SIBnenue anexkrpoMarHuTHOM UHAYKIUU. [Ipupoaa 3/1C 3neKTpoMarHuTHOM UHAYKIIUH B
MMPOBOJTHUKAX, BIKYIIUXCS B MAarHUTHOM TioJie. [IpuHITUTT AEHCTBUS 2JIEKTPOMOTOPA U Te-
HepaTopa IEKTPUIECKOT0 TOKa. BUXpeBoe 3IeKTpudecKoe MoJie U IPUYUHA €r0 MOsBIIe-
Hus. 3akoH Papajnes u npasuio Jlenna. [IpoBoAHUK U MOCTOSIHHBIN MarHuT B IEPEMEHHOM
MarHuTHOM noje. MHaykunonneie Toku (Toku @yko). Koadduuuent nnaykrusnoctu. Un-
JTYKTUBHOCTB coJieHOU 1a. [[MTOTHOCT 3HEeprUuu MarHUTHOTO MOJIs. SIBJIeHHE CAMOMHIYKIIMH
u D/1C camounnykuuu. SIBnenue B3auMHON WHAYKIUUA. KoapdumeHTs B3auMHON HHIYK-
TUBHOCTH W IPUHITUI ACHCTBUS TpaHChopMaTopa.

15

DnexTpuyeckue KonedaHus. DIeKTpUIecKuil kosedareabHblid KOHTYp. COOCTBEHHBIE HJICK-
TpUUecKUe KoieOaHusl B KOHTYpax (He3aTyXalollue U 3aTyXalollHe), UX XapaKTePUCTUKH.
BhIHyXIeHHBIE eKTpUUecKue Kojiebanus. Pe3oHaHc HanpsikeHHs Ha KOHAEHCAToOpe U TO-
Ka B KoHTYype. [loOpoTHOCTH KOHTYpa. [lonHoe conpoTuBieHue (MmmenaHc) KOHTypa. D ¢-
(eKTHBHBIE TOK U HANPSDKEHUE.




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

16

OnexTpoMarHuTHoe noje. Tok cmenienus. Cucrema ypasHenuit Makcsesuia. [Totok miot-
HOCTU DHEPTUU IEKTPOMArHUTHOTO 1oJist. Bexrop [lolinTrHra u Teopema IloinTHHTA.
BonHoBoe ypaBHEHHE JUIsl 3JIEKTPOMArHUTHOTO TOJIS B UICAIBHOM JUBJIEKTPUKE (BaKyyMe).
DneKTpOMarHuTHbIE BOJHBL. BosiHOBOM BekTOp. CKOPOCTH 3J€KTPOMarHUTHBIX BOJIH. CBSI3b
HAIIPSHKEHHOCTH 3JIEKTPUYECKOI0 M MATHUTHOTO IOJIS B DJIEKTPOMAarHuTHOU BoJHe. [lkana
AJIEKTPOMArHUTHBIX BOJIH. DHEPTUsl U UMITYJIbC JIEKTPOMArHuTHOM BOJIHBI. M3nyuenue
2JIEKTPOMAarHUTHBIX BOJIH YCKOPEHHBIMH 3apsiaMu. BosHOBas 30Ha.

4 cemecTp

17

BonnoBsble nporiecchl B ontuke. Cynepno3unus 3IeKTPOMAarHUTHBIX BOJIH. Y CJIOBHE KOre-
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 IPENATCTBUU. Y cI0BHE TUGPAKIIMOHHOTO MUHUMYMa. MHOTroIydeBast
untepdepenus. JudpakuuonHas pemerka 1 npuHuun cnekrpomerpun. Kpurepuii Panes.
Pa3pemaromiast cioco6HOCTh U pakiMOHHON pemeTku. [Tonspusaius 3JeKTpoMarHUTHBIX
BoJH. [lonsipusaTopsl 1 3akoH Maitroca.

18

TennoBoe u3ydeHne. DHEPreTUIecKasi CBETUMOCTh, M3 TydaTelIbHas ¥ TIOTJI0maTeIbHAas
criocoOHOCTh. 3akoH Ctedana-bonpiMana u 3aKkoH cMerieHus: BuHa yist TETI0BOTO U3ITY-
4yeHHs! a0CoJIIOTHO YyepHoro Tena. Koagduiuent nornomenus. HenpumeHMMOCTh 3aKOHOB
kiaccuueckon pusuku. I'nnoresa [Tnanka.

19

OcHOBBI KBaHTOBO Teopun MukpoyacTuil. @oToH. DHeprus U uMnyibc poroHa. BHenrnmii
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 snexkTpoHHBIE OPOUTHI B
OJIHOBJIEKTPOHHOM atome. CeKTp SHEPTUU OJHOAIEKTPOHHOrO aroma. VznyueHue ogHo-
AMEKTPOHHOTO atoMa. CriekTpasibHbIe cepr. OpOUTaTbHBIII MOMEHT UMITYJIbCA U OpOHU-
TaJbHBI MAarHUTHBI MOMEHT JIEKTpOHa B aroMe. OpOuTaibHOE M MATHUTHOE KBAHTOBBIE
gucna. OneiTel HTepHa-I'epinaxa. CoOCTBEHHBIN MOMEHT UMITYJIbCa M COOCTBEHHBIN Mar-
HUTHBIA MOMEHT 371ekTpoHa. CIMHOBOE KBaHTOBOE YKciio. CHCTeMa YeThIPeX KBAaHTOBBIX
yycen u npuHuun [laynu. 3anogHenue nekTpoHaMu 000J04YeK U M0J000JI0UeK B aTOME.

21

OCHOBBI KBaHTOBOW T€OPUH MUKPOCUCTEM. OIBIT C MPOXOKACHUEM MUKPOYACTHUIIbI Yepe3
IByXxiieneByto auadparmy. BonnoBas GyHKIMS 1 €€ BEpOSITHOCTHBIN CMbICT. KBaHTOBBIN
npuHIUN cynepnosunuu. [Ipunnun neonpenenennoctu I'eiizendepra. CooTHoeHUS He-
ONPENETIEHHOCTH U UX cMbIci. CTallMOHapHOE U HecTaloHapHoe ypaBHeHue Lllpenunrepa.
Paccesinue MuKpoyacTHIIbl Ha MPSMOYTOJIbHOM MOTEHIIMAIBHOM Oaphepe U Ha MPsMO-
yroJIbHOM MOTEHIIMANbHOM cTynenbke. TyHHenbHbIN 23QekT. MukpodacTuiia B 0IHOMEp-
HOM MOTEHIMAILHOU SIME MPSIMOYTOJIbHOM (hopMbl. KBaHTOBBIN rapMOHUYECKHI OCITMILIISI-
Top. TemnoBsle kKoeOaHus KprcTauinueckoil pemretku. [Ipencrasienue o poHoHAX.

22

DJEeKTPOHBI B KPUCTATUIMYECKUX cpeax MHorosnekTpoHHas cuctema. KynoHnosckas u 06-
MEHHAas PHEPIrUsl. JHEPIusl CBsI3U. THUIIBI MEKaTOMHBIX CBS3€H: KOBAJICHTHAs, METAJUIMY -
ckasi, noHHasg. OOpa3oBaHuE 3HEPreTHYeCKUX 30H. [IpOBOHUKH, OTYIPOBOTHUKH, U~
anekTpuku. Pacnpenenenne @epmu-/lupaka u ynkius @epmu. CBoiicTBa 3JEKTPOHHOTO
rasa Ipy HyJI€BOU TeMIIepaType U TEMIIEpaType, OTAUYHOU OT HyJsA. Y CJI0BUSA BBIPOKICH-
HOCTU Y HEBBIPOXKACHHOCTH 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.
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n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

24

CpoiicTBa MarHeTUKOB. MarueTusM Kak KBaHTOBo€ siBjeHue. [Ipupona napa- u quamarse-
tu3Ma. [IpHuuHbI TOSBICHUS MAarHUTHOTO yropsinoueHus. @eppo- u aHTH(heppOMarHeTu3M.
MarsuTHBIN PE30HAHC U €r0 UCIOIb30BaHUe. MarHUTOCTPUKIIMOHHBIE U TAJIbBAHOMArHUT-
HBIE SIBJICHUS.

25

dwusnka HU3KOpa3MepHBIX cucteM. Pazmephsie apdektrl. ['eTepocTpyKTyphl U UX IpUMe-
HeHue B TexHuke. Hanoctpykrypel. KBaHTOBBIE HUTH U TOUKU. Vcnionb30BaHUe B HAHO-
anektponuke. [Ipuanun neiictBust kBantoBoro Kommerorepa. Kyour. Dddexr JI1P. Ksan-
TOBBIY PUHIIUII TIepeiaun HHPOPMALIKH.

26

OcHoBbI Teopun aToMHOTrO0 siipa. CoctaB atomHoro siapa. Hykionsl. MaccoBoe u 3apsiio-
Boe umucio. M3oronsl. [enenue siaep. a-, B- u y-uznydenue. o- u B-pacnan saep. Ecrect-
BEHHas Pa/IMOAKTUBHOCTh. 3aKOH paJiMoakTUBHOTrO pacnana. Ilepuox nmomypacnana. Duep-
TUsl BBIXOJIA SIIEPHON peakuuu pacnazna. Jledext macc. Y nenbHas sHEpTHs CBA3M HYKJIOHOB
B s7p€. Y CTOMYMBOCTh U HEYCTOMYUBOCTH SJ€p. BO3MOKHOCTH TEPMOSIIEPHOTO CUHTE3A.

27

OcHoBbl (pu3uku OyHIaMeHTalIbHbIE B3aUMOAEHCTBHS 3lIeMeHTapHbIX yacTull. Knaccudu-
Kallys 3JIeMEHTapHBIX YaCTHIL: alpOHbI, JIENTOHBI, ME30HBI, OapuoHbl. KBapKkoBas 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, OHTPOIINA

Huxmer, KT,

Pacnpenenenuss Makcgeiuia, boibimana

OINO|O1DB~|W

SIBneHus IICPCHOCA

3 cemecTp

HpI/IHI_[I/IH CYIIEPIIO3UIIHNHU U PpaCUYCT IJICKTPOCTATUICCKOIO ITOJIA JJIs1 CUCTEMBI TOYCUYHEBIX 3a-
PAOOB U I 3apsAaaa, paclpCaACIICHHOI0 HEIIPCPLIBHO. Brruucnenue HaIIPsKCHHOCTH U I10-
TCHIMAJIA SJICKTPOCTATUYCCKOI'O I10JIA. CBs13b HaIIps’KCHHOCTH U ITOTCHIIMAJIA. Pa6oTa o
ICPEMCIICHHUIO 3apsa B SJICKTPOCTATUYCCKOM II0JIC.

[Ipumenenue Teopemsl ['aycca it pacdera 31eKTPOCTATUUYECKHUX MOJIeH. DHEPIHsl CUCTEMBI
3apsSHKEHHBIX YACTHI] U AIEKTPUUYECKOTO MoJis. EMKOCTD U SHEprus 3apssKeHHBIX KOHACHCA-
TOPOB.

3akoHbl noctosHHOTrO ToKa. [IpaBuna Kupxroda. Tok B HEOJHOPOJHBIX TPOBOJHHUKAX. BbI-
YHCIJIEHUE JIEKTPUUECKOT0 3apsa, MPOTEKAIOLIEr0 MO LENHU U BBIIEISIOIIETOCs B dJIEKTPH-
YecKoH 1enu jKoyaesoro temia. 3akoH Jbxoynsa-Jlenna. KontpossHas pabora.

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

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




11

1‘3‘121 TeMbl NpakTHYECKUX (CEMHHAPCKUX) 3aHATHI

6 [SIBmeHHE MEKTPOMArHUTHOM MHAYKIUH. 3aKkoH Dapajes. SIBieHuss CAMOMHIYKIIUHU U B3a-
MMHOM MHIYKIMH. BelunciieHne MHIYKTUBHOCTH. DHEPTHUsI MArHUTHOTO NOJIS.

7 |CoOcTBEHHBIE SJICKTPUUECKUE KOJICOaHUs B LETISAX. DIEKTPHUUSCKUI KoJieOaTenbHbI KOH-
TYp M ero napameTpsl. BeiHyX/IeHHBIE 37eKTprueckue Kosedbanusi. KontpospHas paboTa.

8 |DnextpomarHuTHble BoHBL Bekrop IloiiHTHHTA.

4 cemecTp

9 |DnexTpomMarHUTHBIE BOJHBL MHTEpEepeHINs CBETOBBIX (3JIEKTPOMAarHUTHBIX) BOJIH. MH-
TepPepEHITMOHHBIC CXEMBI.

10 |MmHoromyueBas uaTepdepenuus (auppakunoHHas peuierka). Pazpemraromas cmocoOHOCTb
TUPpakIMOHHON pemieTkH. {udpakius cBeTa (3JIeKTPOMarHuTHBIX BOJIH) Ha Y3KOH 1enH U
Ha KPYIJIOM OTBEPCTHH.

11 |3akons! TeruioBoro udnydeHus. Mcnonp3oBanue 3akoHa Ctedana-bosibliMaHa 1 3akoHa
cMmernieHus BuHa ajst TenaoBoro u3aydeHus: abCoMtoTHO YyepHoro Ttena. KoaddunueHt mo-
TJIOIIECHHUS.

12 |SIBnenue dporodddekra. [[pumenenue ypasHenus DiinmrerHa s Gorodddexra. KpacHas
rpanuna ¢orordpdexra. Ipdexkr Komnrona. Konrponsnas pabora.

13 |Bomusr ne bpoiins. KBantoBbie moctynnatel bopa u 60poBckast MoJieib 0 THOIIEKTPOHHOTO
atoma. CrieKTpasbHbIE CEpUU U3Ty4EHUs 0JTHOAIEKTPOHHOTO aTtoMma. [Tpunuun [Naymu.
Cucrema yeTblpex KBaHTOBBIX YHCEII. 3aM0JIHEHUE 3JIEKTPOHHBIX 000JI049eK U 10A000JI0UeK
B MHOTORJIEKTPOHHBIX aToMax. KBaHTOBaHME OpOUTAEHOTO U COOCTBEHHOTO MOMEHTA UM-
MyJIbca ¥ MAarHUTHOTO MOMEHTA AJIEKTPOHA (aToMa).

14 |BonHoBas QpyHKIMS KBAHTOBOM MUKPOCUCTEMBI U €€ cBOoMCTBA. KBaHTOBBIN MpUHIUII CY-
NEPIIO3ULMH U INIOTHOCTh BEPOSITHOCTU OOHApYKeHMs yacTULbl. Mcronb30Banue cranuo-
HapHoro ypaBHeHus LlIpenunrepa ass pacyera XapakTepUCTHK KBAaHTOBBIX cucteM. Yactu-
11a B OJTHOMEPHOM MOTEHIMAIbHOM siMe. KBaHTOBBIN rapMOHUYECKUH ocHWILIATOP. CHEeKTp
pa3pelIeHHbIX 3HAYCHU N SHEPTUI ¥ U3JTy4eHUE MUKPOCUCTEM. KBaHTOBBIN TapMOHUYECKUI
OCLMJIIATOP U CIEKTP €ro SHEPTUil.

15 |PapnoakTHBHOCTb U 3aKOH PaJIMOAKTUBHOTO pacnaja. 3aKoH paJlo0aKTUBHOIO pacraja
sqep. DHepreTHYecKuil BBIX0]] peakiMy paJloakTUBHOro pacnana. KonrponbHas pabora.
4.4 Conepxanue J1alopaTopHbIX padoT

3aounas popma o0ydyeHust
Ne
w/n HaumeHnoBaHus J1abopaToOpHbIX padoT
2 ceMmecTp
1 |HccnenoBaHue KOCOTO yAapa O HAKJIOHHYIO IJIOCKOCTb

2 |Yopyrui#t ynap mapos

3 |OnpeneneHue CKOPOCTU MYJHU € MOMOUIbIO OAIJIMCTUYECKOTO MAasTHUKA

4  |M3MepeHHEe CKOPOCTH IyJIU C TOMOIIbIO (PU3NUECKOT0 MasiTHUKA

5 |OnpeneneHue CUIIbl TPEHUS CKOJIbKEHUS

6 |M3yueHue BpalaTeqbHOTO ABHIKEHHS

7 |OnpeneneHue paauyca KpUBU3HBI BOTHYTOM MOBEPXHOCTH METOJIOM KaTalOLIErocst NiapuKa

8 |M3MepeHue CKOPOCTH MYJIH ¢ MOMOIIBIO BpallaoIencs: II1aThOpMbl

9 |Onpenenenue kodppuIMEHTa TPEHUs KaUeHUs AJIs1 pa3IMYHbIX MaTepUAJIOB

10 |OmnpeneneHue MOMEHTOB MHEPLIMU METOAO0M KoJleOaHUH

11 |OnpeneneHne MOMEHTa HHEPIUH C METOJOM KPYTUIbHBIX KOJIEOaHUM

12 |Omnpenenenue yckopeHHsi CBOOOIHOTO MAJCHUS C TOMOUIbIO (PU3MYECKOTO MasiTHUKA

13 |M3yyenue kosiebaHui NPYKMHHOTO MAaITHUKA
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Ne

w/n HaunmeHnoBaHus 1a00paTOPHBIX padoT

14 |Onpenenenue nokasarens aguadatsl MmetooM Knemana u Jlesopma

15 |Onpenencuane kod(hduireHTa TOBEPXHOCTHOTO HATSKEHHS BOJIBI METOJIOM OTpPHIBA KOJIBIIA

16 |Omnpenenenue BA3KOCTH KHUIKOCTH 10 Metoay CTokca

17 |Onpenencaue IMHBI CBOOOHOTO Mpodera u 3GEKTUBHOTO AUAMETPaA MOJICKYJ BO3TyXa

3 cemecTp

18 |OmnpenencHre rOPU30HTAITBHON COCTABIISIFOIICH MATHUTHOTO TIOJIST 3EMITH

19 |OmnpenencHre yIeapHOTO 3apsiia MISKTPOHA

20 |PemakcanmoHHBIC KOJICOAHUS

21 |HccnemoBaHre MarHUTHOTO TOJISI COJICHOUA

22 |OnpeneneHne MHAYKTHBHOCTH TOPOUIA € (DePPUTOBBIM MarHUTOTIPOBOIOM

23 |HccnemoBaHue AIEKTPHUYECKIX 3aTYXAIONINX KOJIeOaHUH

24 |OnpeneneHre OCHOBHBIX XapaKTEPUCTUK KOJIe0aTeTbHOTO KOHTYpa METO/IOM PE30HAHCa

4 cemecTp

18 |Omnpenencurie pajaryca KpHBU3HBI JIMH3HI C MOMOIIBIO Kosenm HeroToHa

19 |Omnpenenenue NIMHBI CBETOBOW BOJHBI IPU MOMOIIH JH(PPAKITMOHHON PEHIETKH

20 |Ompenencaue Touku Kropu

21 |MccnemoBaHue sSIBICHHS THCTEPE3Nca ¢ TOMONIBIO ocuiuiorpada

22 |HMccnenoBaHue DIIEKTPUICCKUX XapaKTEPUCTHK MOIYIIPOBOJHHAKA ¢ TOMOIIBIO A (dekTa
Xomna

23 |M3MepeHune BRICOKHX TEMIIEPATyp ¢ MOMOIIBIO ONITHYECKOTO MHPOMETPa

24 |V3yueHme MOJIIpU3AIAN CBETA

25 |OnpezneneHre MUPHHBI 3aPEEHHON 30HBI TOIYITPOBOJIHUKA M TEMIIEPATYpHOTO K0P Pu-
I[MEHTa COMPOTUBJICHHSI MeTaljla

26 |HccnenoBanue TyHHEIBHOTO () ()eKTa ¢ TOMOIIBIO MOTYIPOBOTHUKOBOTO TYHHEIIEHOTO
oJa

27 |OmpexneneHre NIMPUHBI 3aITUPAIOIIETO CIIOS P-N Mepexo/ia U KOHIIEHTPAIUH TPUMECH B 00-
JIACTH JIABUHHOTO TIPOOOS

28 |Ompenenenue pabOTHI BBIXOJa SJIEKTPOHOB M3 METajlIa

29 |CHsiTHE XapaKTEpUCTHK U OIpe/ieieHHe mapaMeTpoB GOTOIIEeMEHTa

30 |M3yueHwue crekTpa BOJAOPOA U ONpeesieHue NOCTosIHHON Puibepra

4.5 Conepxanne KIMHUYECKUX NPAKTHYECKUX 3aHATHI
3aHATUS YKAa3aHHOTO THIIA HE MPEAYCMOTPEHBI OCHOBHOM MpodeccHoHanbHOW 00pazoBa-

TEJIbHOW POrpaMMON.

4.6 Conep:xanue caMOCTOATEIbHOI padoThl 00y4a0IIerocs

3aounas popma oOyueHus

Ne .
u/n Buasi u popMbl camocTosATEIbHOM PadoThI
2 ceMecTp
1 |I[ToaroToBka K BBIMOJHEHUIO U cAaue JJabopaTopHbIX padoT. [loaroroska otyera mo pe-
3ynbTaTaM KaXKJ0i 1a00paTopHOil paboThI
2 |llogroroBka K BBIMOJHEHUIO IBYX KOHTPOJBHBIX PaboT Mo (hu3HKe
3 cemecTp
3 |[loaroroBka K BHIMIOJHEHHIO U cade JabopaTtopHeIX padot. [loaroroBka oTuera mo pe-

3yJIbTaTaM Kaxa0H 1abopaTopHOi paboThI.
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Buasl u gopmbl camocTosITeIbHON padoThI

4 |IToaroroBka K BBIIOJHEHUIO JIBYX KOHTPOJIHBIX paboT 1o (u3nke

4 cemecTp

5 HOILFOTOBKa K ONPaKTUYCCKHUM 3aHATUAM U K BBIIIOJIHCHHUIO ABYX KOHTPOJIbHBIX pa60T 10
¢buznke

6 |[loaroToBka K BHITIOJIHEHUIO U cade 1abopaTtopHbIX padot. [loaroroska oryera mo
pe3yspTaTaM KaxaoM 1adopaTopHOi paboThl.

5 Cucrema ¢opmupoBaHus OLUEHKH Pe3y/JbTaTOB 00y4YeHUs 1O JUCHMILIH-
He (MOIYJII0) B paMKaX TEKYIIero KOHTPOJIsI YCHEeBAEMOCTH M MPOMEKYTOYHOM
arrecTanuu o0y4aromerocst

3aounas popma o0yueHus

MeponpusTUs TeKYLIEro KOHTPOJIS YCIeBaeMOCTH MaxkcumalibHOe
U IIPOMEKYTOYHOM aTTecTalnu 00y4arIerocs KOJIM4YeCTBO 0aJ1J10B
2 ceMecTp
OuenuBaemasi yueOHasi 1esiTeJIbHOCTb
00yuaIerocs:
. BrimonHaeHue u 3ammra TpEX 1ad0paToOpHBIX 30
Texymuit paGot
KOHTPOJE Brimonnenne KoHTpoJbHOM paboTh 1o Ne 1 15
yCIeBaeMOCTH =
BrimonHaenne kKoHTpoJibHOM paboThl No 2 15
Htoro 60
ITpomexyTou- |[DK3aMeH 40 (100%)
Hasl aTTecTalus
3 cemecTp
OuennBaemasi yueOHasl 1eATeJIbHOCTD
00y4aroIerocs:
Texymmmit Brinonnenue u 3amura Tpéx 1a60paTopHbIX 30
KOHTPOJIb pabot
yCIEBAEMOCTHU Boinonnenue koHTposibHOM paboThl No 1, Ne2 30
Htoro 60
[TpomexyTou- |IK3aMeH 40 (100%)
Has aTTecTalus
4 cemecTp
OuennBaemasi yaeOHasi 1eATEJILHOCTD
00y4YaK1Ierocs:
. BrinonHenue u 3amura TpEX 1ab0paToOpHBIX 30
Texymmii
pabot
KOHTPOIT BrimonHeHnue KoHTposibHOM paboTsl Nel, Ne2 30
yCIIEBaeMOCTH
Hroro 60
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MeponpusTisi TEKYIEro KOHTPOJIsI YCIIEBAeMOCTH MaxkcumasibHoe
U POMEKYTOYHOM aTTeCcTAIIMH 00yYaK0IIerocst KOJIHYECTBO 0AJJIOB
[Mpomexyrou- |DK3aMeH 40 (100%)
Hasg arTecranus

* B cmyyae oTKa3a 00ydJaromerocst OT pe3y/IbTaTOB TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH

IIIkana coOTBETCTBHA OLCHOK B CTOOAJVIBHOM M aKaJieMHYeCKOIl cCHCTeMaXx oL e-
HMBAaHMS Pe3yJIbTATOB 00y4YeHUsI M0 AMCHHUILIMHE (MOLYJII0)

Cucrema oneHMBaHUS

pe3yabTaToB 00y4eHust

CrobayutbHas cHCTEMa OIICHUBAHUS 0-39 40 — 60 61 — 80 81 — 100

AxaneMuveckasi CHCTeMa OIICHHBAHHUS

(ax3ameH, nuddepeHupoBanbiii 3auet, | Heynosne- | YaosierBo-
3aIuTa KypcoBOTO MPOCKTA, TBOPHUTEIHHO | PHUTEIBHO

3aIuTa KypcoBoil paboThI)
AxaneMuveckasi CHCTeMa OIICHUBAHHUS
(3auer)

Ouenku

Xopomo | OTau4HO

He 3aureno 3aureHo

6 Onucanne MaTepUaJIbHO-TEXHUYECKOH 0a3bl (BKJIW4Yas 000py10BaHUE U
TeXHUYECKHEe CpeAcTBa 00y4eHHs), HeOOXOAMMOM /ISl OCYIIeCTBJIEHUsSI 00pa3o-
BaTeJIbHOI0 MpoLecca 1Mo AUCHUIInHe (MOLYJII0)

Jlst ocymiecTBiIeHUsT 00pa30BaTEILHOTO MPOoIIecca MO JUCITUIUTHHE (MOTYI0) TpeOyeTcs:

- JIns1 mpoBeieHns IEKIIMOHHBIX U MPAKTUYECKUX 3aHSITUH 10 TUCHUIUIMHE TPeOyeTCsl ay IUTOpus;
- Jlist mpoBeneHust 1abopaTopHBIX padboT Tpedyercs yueOHas jJabopaTopwsi, OCHAIICHHAs J1abopa-
TOPHBIMHM YCTaHOBKaMH HE MeHee 7-8 pa3HbIX THUIOB B 00mIeM KoiaudecTBe He MeHee 30 pabounx
MECT, a TakkKe HEOOXOTUMBIMH JUIsl MPOBEACHUS (PU3MUECKOrO SKCIEPUMEHTA HW3MEpPUTENbHBIMU
pUOOpaMHu.

7 IlepeyeHb OCHOBHOW U JONMOJHUTEJIbHONH Y4eOHOM JIUTEPATYPbI, HEO0XO0-
JAUMOI 1151 OCBOEHM Sl M CIUILIHHBI (MOTYJISA)

7.1 OcHoBHas JuTeparypa

1. CaBenbeB U.B. Kypc ¢usuku : yueb. mocobue mig By3oB : B 3 1.: T. 1: MexaHuka.

Mounekynapuas ¢usuka/ M. B. CaBenveB . — 4-e usa., crep. — Cankr-IlerepOypr, Mocksa,
Kpacuonap : Jlanp, 2008.— 352 c. ISBN 978-5-8114-0685-2 (Towm 1).

CagenwseB U.B. Kypc pusuku. B 3-x 11. T.1. Mexanuka. MonexynspHast ¢pusuka [DIeKTPOHHBIH
pecypc]: yuebHOe mocobue/ — DnekTpoH.TekcToBble naHHble. — CI16, M.: Jlanp, 2017. — 356 c.
— Pexxum poctyna: https://e.lanbook.com/book/95163#book name.— 3BC “Jlanp”, no maposto.

2. CasenbeB U.B. Kypc ¢usuku : yue6. nocobue uist By30B : B 3 1.: T. 2: Dnekrpuyectso.

Kone6anus u Bonusl. Bonnosas ontuka / U. B. CaBenbeB . — 4-e uzn., crep. — Cankr-IlerepOypr,
Mocksa, Kpacnonap : JIans, 2008 .— 468 c. —ISBN 978-5-8114-0686-9 (Towm 2).

CagenbeB U.B. Kypc ¢usuku. B 3-x 11. T.2. Dnekrpuuecto. Konebanus u BosnHsl. BonHoBas on-
THKa [DJEeKTpOHHBINA pecypc]: yueOHoe mocodue/ — DnaekTpoH.TekcToBble aaHHble. — CII6, M.:
Jlanb, 2018. — 468 c. — Pexxum goctyna: https://e.lanbook.com/book/100927#book name.— DBC
“Jlanb”, MO MapoJIIO.
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3. CasenneB, U. B. Kypc ¢usuku : yuebd. mocobue mis By30B : B 3 1. T.3. KBantoBas ontu-

ka. AtomHas ¢usuka. @usuka TBepaoro Tena. GU3uKa aTOMHOTO sI/Ipa U 3JIEMEHTApHBIX YacTHUIL /
N. B. CaBenbeB . — 3-¢ usn., crep. — Cankr-IlerepOypr, MockBa, Kpacuonap : Jlanp, 2008 .—
303 c. —ISBN 978-5-8114-0684-5 (Towm 3).
CagenbeB U.B. Kypc ¢usuku. B 3-x 1. T.3. KBanroBas ontuka. ATomHas pusuka. ®uszuka TBEp-
noro Ttena. @U3rKa aTOMHOTO Spa U 3JEMEHTAPHBIX YacTULl [ DJIEKTPOHHBIN pecypc]: yuebHoe mo-
cobue/ — DnektpoH.TekcToBbie Aanubie. — CII6, M.: Jlanp, 2018. — 308 ¢. — Pexum mocryna:
https://e.lanbook.com/book/98247#book_name.— 3BC “Jlanp”, mo mapoJito.

7.2 lonmosiHUTEIBLHAS JIUTEPATYypa

1. YeptoB A.T'., BopooneB A.A., mox pen. O6mas ¢pusuka (ams 6akaiaBpoB) [ DIEKTPOHHBII
pecypc]: yaeOHOE mocodue/— IneKkTpoH.TeKcToBbIe ManHble. —M.: KnoPyc, 2016. — 800 ¢. —
ISBN 978-5-406-05760-5 —Pexum moctyna: https:// www.book.ru/book/922169.— 5BC
“BOOK.ru”, mo mapoJo.

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

3. Konmaxkos 1O. H., [Tekap 0. A., Jlaryn Y. M. DnexkTpudecTBO U MarHeTU3M : JIEKIIUH TI0
¢buzuke [DneKTpOHHBIN pecypc]/ DnekTpoH.TeKkcToBbIe AaHHble. — Tyna : M3a-so Tynl'Y, 2008 .—
140 c. — ISBN 5-7679-0186-4. .- Pexxum moctyma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810334538607700008298. — ObC “bubaunoTex”, 1o mapoJiro.

4. Konmaxkos FO.H., ITekap FO.A., JIexxnesa JI.C. DiekTpoMarHeTusM U ONTHKA : JEKIUH 10
¢busuke [DnexkTpoHHBIN pecypc]/ DneKTpoH. TeKCTOBbIE nanHble. — Tyma, 2010 .— 130 ¢. : w1 .—
ISBN 5-7679-0187-2. .- Pexum jgocryma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810384275951700003447. — ObC “bubaunoTex”, mo mapoJo.

5. Kommaxkos FO.H., ITekap 10.A., Jlexxnesa JI.C., Cemun B.A. OCHOBBI KBAHTOBOW TEOPUU
U aTOMHOU (u3MKU: 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. — 5BC “bubaunoTex”,
IO MapOJIIO.

6. Konmakos HO. H., Kaxapckas C.E. ®uznka. Dj1eKTpoOMardieTu3M: pyKoBOJCTBO K IIPOBeE-
JICHUIO CAMOCTOSTEILHON pabOThI CTYIEHTOB: Y4eOH. mocoOue [ DIeKTpOHHBIN pecypc]/ Dnek-
TPOH.TEKCTOBBIE AaHHble. — Tyna : U3na-so Tynl'Y, 2017.— 156 c. .— ISBN 978-5-7679-33915—
2. - Pexxum noctyma:
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096 — DOBC “bubiwo-
Tex”, mo mapoJto.

7. Konmaxos 1O. H., JIeBun JI.M., Cemun B.A. OcHOBBI (pU3HKH KOHACHCHPOBAHHBIX CPEJl U
¢buzuku mukpomupa: .1 [DnexkrponHslit pecypc]: yueOH. mocobue/ DIeKTPOH.TEKCTOBBIE JaHHBIE.
— 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. Konmaxos 1O. H., JIesun JI.M., Cemun B.A. OcHOBBI (M3UKH KOHJEHCUPOBAHHBIX CPEl U
¢u3ukn mukpomupa: U.2 [DnekTpoHHbIH pecypc]: yueOH. nocoOue/ DeKTpOH. TEKCTOBbBIE TaHHBIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 150 c. — ISBN 978-5-7679-2661-9. - Pexxum nocrymna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632 — 3bC “bubnunoTex”,
IO MapOJIIO.


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
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8 Ilepeyenb pecypcoB HMHGPOPMANHOHHO-TEJICKOMMYHMKALIMOHHOH CeTH
«/HTEepHET?», HEOOXOAMMBIX /111 OCBOCHUS ANUCHHUILIMHBI (MOAYJIs)

1. https://tsutula.bibliotech.ru/ — Dnexrponnsiit ynraneheii 3a1 “BUBJIMOTEX” (yueOHHMKH
aBTopoB Tynl'Y) no mapouto.

2. http://www.iprbookshop.ru/ — 3bC IPRBooks (BkitoyaeT 0a30ByI0 KOJUICKIIHIO YUEOHBIX
mocoouii mo Gpusuke).

3. https://e.lanbook.com/books/918#fizika 0_header — DBC uznarensctBa Jlanb (10ocTym K Ha-
Y4HO-00pa30BaTeILHOMY Pecypcy 1o (hu3HKe).

4. https://biblio-online.ru/ — 3BC u3natenscTa KOpaiit (10CTyN K HAy4HO-00Pa30BaATEIILHOMY
pecypcy, BKIItouas U3AaHus 1o GU3HKE).

5. http://sfiz.ru/ — Best pusuka. HayuHo-oOpa3zoBarenbHbII MTPOCKT.

6. http://window.edu.ru/catalog/ — Poccuiickuii 00pa3oBaTebHbIH TOPTAN IO (PU3UKE - PECYPCHI
JUISl CTYICHTOB U MPETOIaBaTeNeH.

7. http://ph4s.ru/books_phys.html — O6pa3zoBarenbublil moptai no ¢pusnke (MUDN).

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

9. https://www.ufn.ru/ — caiit xxyprana “Ycnexu Gpusndeckux HayK”.

10. http://www.physnet.ru/PhysNet/education.html — ®usnueckoe oopaszoBanue 3a pyoesKOM
(english).

9 IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOIUI, HEOOXOAUMBIX VISl OCYyIIECT-
BJICHHSI 00Pa30BaTEJIBLHOIO MPOIEcca MO M CUUITIMHE (MOIYJII0)

9.1 IlepeyeHb HEOOXOAMMOIO €KETOHO OOHOBJISAEMOr0 JHUUEH3UOHHOTO U
CBOOOHO PacHpPOCTPAHSIEMOr0 MPOrPaAMMHOIO ob0ecrnedyeHusi, B TOM YHCJIe OTe-
YeCTBEHHOI'0 MPOU3BOJACTBA

[TakeT oducHbIX mprnokeHuH «MorOducy.

9.2 IlepeyeHb HEOOXOAMMBIX COBPEMEHHBIX NMPO(eCCHOHAJBHBIX 0a3 JaH-

HbIX U HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
COBpeMeHHBIe HpO(beCCI/IOHaJ'IBHBIC 0asbl JaHHbIX U I/IH(bOpMaI_[I/IOHHI)Ie CIIpaBOYHBIC CUCTC-
MBI HE TPEeOYIOTCSI.


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

