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3
1 Heab 1 32124 OCBOCHUSA TUCIHUNINHBI (MOTYJIA)

[esb10 0CBOCHUS AUCIUIUIMHBI (MOJIYJIsA) SABJISIETCS:

— MOJIy4yeHHEe CTYJACHTaMH OCHOBOTIOJIATAIOIINX MIPEJACTABICHUN O (PyHIaMEHTAIBHOM
CTPOCHUH MAaTePUH U (PU3MUCCKUX MPUHITUIIAX, JISKAIINX B OCHOBE COBPEMEHHOU
€CTECTBEHHOHAYYHOU KapTUHBI MUPA;

— (OopMHpOBaHHKE Yy CTYJICHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHUPOBO33PEHHS,
Pa3BUTHE HAYYHOTO MBIIICHUS U PACIIMPEHHUE UX HAYYHO-TEXHHUYECKOTO KPYyro3opa,

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

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,

— (hopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO (DU3UYECKOTO MBIILICHUS;

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

— O3HAKOMJICHHE C COBPEMEHHOW HAYYHOM anmaparypoi;

— (hopMupOBaHNE HABBIKOB MTPOBEICHUS MPUKIIATHOTO (PU3UIECKOTO IKCIIEPUMEHTA,

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

2 MecTto AUCUUIIJINHBI (MmoayJis) B CTPYKTYpe OCHOBHOM
npodeccnoHabLHON 00pa3oBaTeJIbHOM NMPOrpaMMbl

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

3 IlepevyeHb MJIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO JUCHHILUIMHE
(Moay.a10)

[lepeueHs MIaHUPYEMBIX PE3YABTATOB OOYUYEHHS MO TUCIUILIMHE (MOIYII0), COOTHECEHHBIX
C IUTAaHUPYEMBIMH pE3yJlbTaTaMUd OCBOEHHUS OCHOBHOUW mpodeccHOHaIbHONH 00pa30BaTENbHOM
nporpaMmbl  (popMUPYEMBIMU ~ KOMIIETEHLMSMH) U HMHIUKATOPAMU  UX  JOCTHUIKCHHS,
YCTaHOBJICHHBIMU B OOIlEH XapaKTepUCTHKE OCHOBHOHW MpodeccuoHanbHOM 00pa3oBaTeabHON
MIPOrPaMMBI, IPUBEAEH HUKE.

B pe3ynbraTe ocBOeHUS AUCUUILTMHBI (MOIYIIsI) 0OydarOmUNiCs JOIDKEH:

3HaTh:

1) OCHOBBI MaTreMaTuKd, (PU3MKH, BBIYMUCIUTEIBHOW TEXHHKH K MPOrPAMMHUPOBAHUS;
(dyHIaMeHTalIbHbIE TIOHATHS, 3aKOHBl U TEOPUHU KIACCUYECKON M COBPEMEHHON (DU3UKH
(xox xommetentn — OITK-1, ko uaaHKaTopa— OITK-1.2);

YMmers:

1) pematb CTaHJapTHbIE npodeccuoHaIbHbIE 3a1a49u c MPUMEHEHUEM
€CTECTBEHHOHAyYHBIX U OOIIEHH)KEHEPHBIX 3HAHWUW, METOJIOB MAaTeMaTUYeCKOTro
aHallM3a U MOAETUPOBAHNUS; 00pabaThIBATh OMBITHBIE TaHHbIC PU3UUECKUX U YUCICHHBIX
AKCIIEPUMEHTOB, MCIOJB30BaTh 3HaHUSA (PYHIaMEHTaIbHBIX OCHOB, TIOJIXOIbl U METOIBI
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(GU3MKK B OCBOCHHU MMEIOIIUXCS U CO3AaHUM HOBBIX MPO(eCcCHOHATIBHBIX 3HAaHUN (KO
kommnerenun — OIK-1, kox naaukaropa— OITK-1.8);

Baagern:

1) HaBBIKAMH TEOPETUYECKOTO U  OSKCIEPHUMEHTAIBHOTO HCCICIOBaHUS OOBEKTOB
npoecCHOHANBFHONW JIESTENFHOCTH, METOJIAaMH ONUCAaHUA (U3UYECKUX SBICHUN H
MPOIIECCOB, OMPEACIAIONINX MMPUHIUIBI Pa0OTHl PAa3IUYHBIX TEXHUYECKHX YCTPOICTB
(xox kommereniuu — OITK-1, xon nnaukatopa— OITK-1.10);

[lTonHpie HauMEHOBaHUS KOMIIETCHIMA M UWHAMKATOPOB TIPEJICTaBIEHBI B oOmIeH
XapaKTEPUCTHKE OCHOBHOM MpohecCHoHaIbHOM 00pa30BaTeIbHOM MPOTPAMMBI.

4 O0beM u coep:RkaHNe TUCHUIIMHBI (MOIYJIs1)

41 O0beM IUCHUIUVIMHBI  (MOAYJisl), O0beM  KOHTAKTHOH U
CAMOCTOSITeJILHOM PadoThl  00y4yammerocss IMPH OCBOCHUHM JAUCHUIIMHBI
(Mmonayast), popMbI NPOMEKYTOYHOI ATTECTAIMU MO AUCUUILIHHE (MOYJIIO0)
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3aouHas Gopma 0OydeHHs

2 34 3 108 2 2 6 - 0,1 97,9
3 D 3 108 2 2 4 - 2,0 0,25 | 97,75
Hroro 6 216 4 4 10 - 2,0 0,35 | 195,65

YcioBHbBIE cokparnieHus: D — 3k3aMmeH, 34 — 3auert, /I3 — auddepeHmpoBaHHbIi 3a4eT (3a4eT
¢ onenkoii), KIT — 3amura kypcoBoro npoekra, KP — 3amura KypcoBoii paboThl.

4.2 Conep:xanue JeKIMUOHHBIX 3aHATHI

3aounas popma oOyueHus

TeMbl JJeKIITMOHHBIX 3aHATHI

2 cemecTp

1 |OOGmas cTpykTypa 1 3a1auu Kypca pusuku. KnHemaTnka nocTynareiabHOTo IBUKEHUS B
TpPeXMEPHOM TpocTpaHcTBe. KnHemaTika KpUBOJIMHEHHOTO MOCTYNATEIHHOTO IBUKEHHUS.
Kunemartunka BpaiarensHOTO TBHKEHHS BOKPYT 3aKPETIJICHHOM OCH.

2 |/luHaMuKa MOCTYMaTeIbHOTO M BPANIaTeILHOTO JIBUKCHHUSL.

MexaHnyeckue KoyeOaHus M BOJTHBL

4 |OCHOBBI TEPMOJMHAMHUKH.

w




TeMbl JIeKIITUOHHBIX 3aHATHI

OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOHN Teopun. DyHKINS pacnpenesieHust U €€ CMbICIL.
Oyukuus pacupenenenus ['aycca uis cirydaiiHbelx BennuuH. Pactipenenenne Makcsesuia
MOJIEKYJI 110 IIPOEKIMSAM U 110 BEIMUYMHAM CKOPOCTEN. DKCIIEpUMEHTANIbHAS IPOBEPKa
pacrnpenenenus Makcsesuia. CpeiHue CKOPOCTH MOJIEKYI raza. Hacrora coynapeHui
MOJIEKYJI ra3a 0 CTEHKY cocyia. BHYTpeHH:s S3HEpIUsl U TEIJIOEMKOCTh B MOJIEKYJISIPHO-
KHHETH4eCcKo# Teopuu. MaeanbHpiii ra3 B mosie BHEMIHUX cwil. bapomerpudeckas popmya.
Pacnpenenenue bonbivmana.

Kunernueckue sieHus (mporeccsl nepeHoca). CTOJIKHOBEHHS MOJIEKYIT ra3a MEKIY
co0oii. DpPeKTHBHOE CEUCHNE B3aUMOICHCTBUS MOJIEKYI U CPEAHSS JUIMHA CBOOOHOTO
npobera Mosiekynbl. PaccesHue mydka MOJIEKyl B rase. SIBIeHus nepeHoca B U1eaIbHOM
rase.

DnexTpocTaTHUecKoe noJje B BakyyMme. [lojie mokosierocst To4evyHoro 3apsia.
HanpsixennocTs 1 norennuan nosts. [Ipuammn cynepnosunuu. Ilose cucremst
nokosmuxcs 3apsaaoB. Cuna Kynona. Pabota nmo nepemenienuto 3apsa B
ANIEKTPOCTaTUYECKOM MoJie. CBs3b HANPSHKEHHOCTH U OTEHLMaNa AJIEKTPOCTATUYECKOTO
noJist. CUsoBbI€ JIMHUU U 3KBUIIOTEHIIMAIbHBIE TOBEPXHOCTH. [I0TOK BekTOpa
HanpsbkeHHOCTH. Teopema ["aycca At BeKTOpa HaNpsiKEHHOCTHU 3JIEKTPOCTaTUYECKOTO
TOJISL.

[TpoBoanuK B nekTpocTatndeckom mnose. [ToBepxHocTHbie 3apssl. [Tone BOMM3M
HOBerHOCTI/I Sapﬂ)KeHHOFO HpOBO}IHI/IKa. HBJ’IeHI/Ie 3H€KT‘pPI‘—I€CKOI71 WHAYKIHUH.
DKpaHMPOBKA MOJIS TPOBOJAIIAM CIOEM. DJIEKTpUUYECKast EMKOCTh ITPOBOIHUKA.
Konpaencaropsl 1 EMKOCTh KOHJIEHCATOPOB. DHEPTHS B3aUMOJICUCTBUS CUCTEMBI
ANEKTPUYECKUX 3apsA0B. DHEPTHsl 3apsHDKEHHOTO KOHACHCATOPA.

DneKTpuUYecKoe MoJje B IUAIEKTPUIEeCcKUX cpeaax. [IpuunHbl nonsipuszanuu JU3IeKTPUKOB.
Bexrop nonspuzoBanHocTH. OObEMHBIE U IOBEPXHOCTHBIE CBSI3aHHBIE 3aps/Ibl.
Jvsnexkrpudeckas MpOHUIIAEMOCTh CPEIbl U BEKTOP JICKTPUUYECKOM MHAYKIMU. TeopeMa
lNaycca uist BEKTOPOB MOJISIPU30BAHHOCTH U AJIEKTpUUYECKON MHAYKIUK. [Tosie Ha rpanuiie
JTURJIEKTpUKA. [ paHUYHBIE YCIOBUS AJIsl BEKTOPOB HAMPSXKEHHOCTHU U 3JICKTPUYECKOU
UHAYKIUU. [I10THOCTH SHEPTUU SIEKTPOCTATUYECKOTO MOJIS B JUAJICKTPHKE.

10

CranuoHapHbIi eKTpuYeckuil ToK. Cuila ToKa U INIOTHOCTh TOKa. Y paBHEHHUE
HETIPEPBIBHOCTH JIEKTPUUCCKOTO 3apsJia U YCIOBUE CTAITMOHAPHOCTH TOKA. DJIEKTPUUIECKOE
T10JI€ B TIPOBOJTHUKE C TOKOM M 3aKOH OMa B JIOKaJIbHOH (hopme. DIEKTPUIECKOE
COIPOTHUBIICHHE MPOBOAHKKA. 3akoHbl OMa u Jlkoyns-Jlenua. Mctounnku 3/[C. 3akoH
OmMa 11 HEOTHOPOJHOTO y4yacTKa uenu. PazBerBieHHbIe anekTpuueckue nenu. [Ipasuna
Kupxroda u ux npumeHeHue.

3 cemecTp

12

[TocTosiHHOE MarHUTHOE TIOJIE B BakyyMe. [IpuynHa nosiBneHus MarHuTHoOro noJis. Bektop
MHIYKIUA MarHuTHOTO noJis. Cuia Jlopeniia. MarHuTHoe mosie JBUKYIIEToCs
AIIEKTPUYECKOTO 3apsijia ¥ dlieMeHTa Toka. 3akoH buno-Casapa-Jlannaca. Cuna Amnepa.

13

MarsauTHoO€ 1oJi€ B BemiectBe. Hamarauuenue CpCabl U BEKTOP HAMAIrHUYCHHOCTH.
MarxauTtHas MPOHUIIACMOCTDB CPEABI U BEKTOP HAIIPAKCHHOCTU MAIrHUTHOT'O TTOJIA. TeopeMa
O HUPKYISIIHUU BEKTOPA HAIIPAKCHHOCTHU U BEKTOpa HAMAarHM4€HHOCTH. MarauTHoe€ 110J1€ B
MarHeTukax. Ilojie mocTosSSHHOTO MarHuTa.

14

SBnenue anekrpomarauTHOW nHAYKuuu. [Tpupona 3/1C anekTpoMarHuTHOM MHIYKIVH B
IIPOBOJHUKAX, IBIKYILIHUXCSA B MArHUTHOM T1oJie. [IpuHIUII NENCTBUA DJIEKTPOMOTOpPA U
reHepaTopa JIEKTpUIecKoro Toka. 3akoH Papanes u npasuio Jlenua. [TpoBoaHuk u
IIOCTOSIHHBIM MarHUT B IEPEMEHHOM MarHMTHOM noJie. SIBienne camonHaykuuu u 9J1C
CaMOMHAYKIMHU. SIBNeHne B3auMHOU MHIyKuuU. KoadduimeHTsr B3auMHOM
WHAYKTUBHOCTH U IPUHIMI JeHCTBUS TpaHchopmaTopa.




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

15

DnexTpuueckue KonebaHus. DICKTPUUECKU Koyie0aTenbHblil KOHTYp. COOCTBEHHBIC
AIIEKTPUYECKHE KOJIeOaHNs B KOHTypax (He3aTyXalollie 1 3aTyXalollxe), uX
XapPaKTCPUCTHKHU. BI)IHY)KZIGHHI)IC SJICKTPUYCCKHUC KkoJiebanust. Pe3onanc HaIps>KCHUA Ha
KOHJICHCAaTOPE ¥ TOKa B KOHTYDE.

16

DnekrpoMarHuTHoe noJje. Tok cMmemenus. Cuctema ypaBHeHUt MakcBesuia.

17

BonHoBble niporiecchl B ontuke. Cynepno3unus 3JIeKTPOMAarHUTHBIX BOJIH. Y CIOBHE
KOI€pPEHTHOCTH U BO3HUKHOBEHHE UHTepepeHnu. OnTuyeckas pa3HOCTb X0a. Y CIoBUS
MaKCUMyMa ¥ MUHUMYMa 1pu uateppepennn. Marepdepennmnonnas cxema FOnra.
WuTepdepennys B ToHKUX ieHKax. [Ipunmmn [oiirenca-®penens. J{udpakuus ceera Ha
Y3KOU NI ¥ KPYTJIOM MPEnsSTCTBUU. Y CIOBHUE TUPPAKIIMOHHOTO MUHUMYMa.
MHoronyueBas nareppepenuus. Judpakunonnas pemerka. Kpurepuii Panes.
Pa3pemaromiast cnocoOHOCTh T paKIMOHHOM pemeTku. [lonsgpu3zanus 31eKTpoOMarHU THBIX
BoJH. [lonsipusaTopsl 1 3akoH Maitroca.

18

TerutoBoe M3mydeHne. DHEPreTHUSCKas CBETUMOCTD, U3ITydaTelIbHAs U TIOTJIoIaTeIbHAs
criocoOHOCTh. 3akoH Credana-bonbiiMana v 3akoH cMmenieHus: Buna 11t TerioBoro
u3nyyeHus abcomoTHo yepHoro tena. Koadduuunent nornomenus. Henpumenumoctsb
3aKOHOB KJjlaccudyeckoi ¢usuku. ['mnoresa [lnanka.

19

OcCHOBBI KBaHTOBO Teopun MUKpoyacTull. POoTOH. DHEprus U UMIyabc GoToHa. BHenHwmit
1 BHYTpeHHUI GoTodrpdext. YpaBHenue DitHmreitna 11 pororpdexra. PaboTa Brixosa
AJIEKTPOHA M3 MeTajuia U KpacHas rparuia ¢potospdexra. Idpdext Komnrona. ['mmoresa ae
Bbpoiins. Bonna ne bpoitns. OnbiTel o qudpakiiuu Mukpodactuil. KopmyckymnsipHo-
BOJIHOBOM JTyaJI3M.

20

OcHoBbI kBaHTOBOM Teopun aroma. [loctymar bopa. bopoBckue snexkTpoHHbIe OPOUTHI B
OJTHODJICKTPOHHOM atome. CriekTpanbHble cepur. OpOUTAIBHBI MOMEHT UMITYJIbCA U
OpOUTaIBLHBIN MArHUTHBIA MOMEHT 3JIEKTpOoHA B aroMe. OpOuTambHOE M1 MAarHUTHOE
KBaHTOBbIE uncia. CoOOCTBEHHBI MOMEHT UMITYJIbCA U COOCTBEHHBIM MarHUTHBIA MOMEHT
anekrpoHa. CnMHOBOE KBaHTOBOE yKcio. CrcTeMa YeThIpeX KBAHTOBBIX YMCEN U IPUHLIUIIT
[Taynu. 3anonHeHue 3eKTpoHaMu 000JI0UEK U 1101000JI0YEK B aTOME.

21

OcHOBBI KBaHTOBOI Teopun MUKpocucTeM. BosiHoBast GyHKIMS U €€ BEpOSITHOCTHBII
cMmbicit. KBanToBbIi npuHImn cyneprno3unuu. [Ipunmnun HeonpenenenHoctu [ eiizendepra.
CooTHolieHus HeonpeaeNeHHOCTH U uX cMbic. CrannoHapHoe ypasHenue lllpenunrepa.
MukpoyacTuiia B 0JHOMEPHOH MOTCHIIMAIIBLHON sSIME TIPSAMOYToJIbHOU (hopMbl. KBaHTOBBIT
rapMOHUYECKHH OCIHILISTOP.

22

OcHoBbl Teopun aroMHoro aapa. CoctaB aroMmHoro sipa. Hykionsl. MaccoBoe u
3apsoBoe uyncno. 3otomnel. [lenenue saep. a-, B- U y-u3nydeHue. o- u B-pacnaf saep.
EctecTBeHHast pagi0aKTUBHOCTh. 3aKOH paJiMOaKTUBHOTrO pacmnana. [lepuon nomypacmana.
DHeprus BbIXOJa s/IepHOM peakuuu pacrnana. Jledekt macc. Y ienbHast SHEPTUs CBSA3H
HYKJIOHOB B sifipe. Y CTOMYHMBOCTh U HEYCTOMUHMBOCTH si7iep. BO3MOXKHOCTH TEPMOSIEPHOTO
CUHTE3a.




4.3 Coaep:xaHue NPaKTHYECKUX (CEMHUHAPCKUX) 3aHATHH

3aounas popma o0yueHus

TeMbl NpaKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

2 cemecTp

Kunemarnka noctynareapHOTO U BpalaTeabHOro ABUKEHUS. CBsA3b KUHEMATUYECKUX
XapaKTEPUCTHK IIPU NOCTYNATENBHOTO U BPAILATEIbHOTO JBUKEHHUM.

YpaBHEHHs TMHAMMKH ITOCTYIIATEIbHOTO JBUKEHUS U BPALlaTEIbHOTO JBUKEHUS BOKPYT
3aKpEIUICHHOW 0cu. MOMEHT UMITyJIbCa U MOMEHT CHJIBI.

3aKOHBI COXPAHEHHUS U U3MEHEHUS UMITYJIbCa, MOMEHTA UMITYJIbCa U MEXaHUYECKON
SHEPIHH.

Mexanudeckue kojiebaHus. 3aTyxaronue U He3aTyXarime Kojaebanusi Gu3nieckoro u
MPYXKUHHOTO MassTHUKOB. BbIHYX/IeHHBIE KOJIeOaHUs U pe30HaHC. MeTo bl pelieHus
TCPMOJUHAMHUYCCKUX 3a/1a4. Brruncienue naMeHeHns OHTPOIINHU TepMO}II/IHaMI/IIIGCKOfI
cucrembl. OyHKIHS pactipeneneHus bompiimana n 6apomerpuueckas popmyna. Yacrora
CTOJIKHOBEHUS MOJIEKYJI Ta3a co cTeHKOW. CpeHss [yThHA CBOOOTHOTO MPOOeTa MOJIEKYIT
rasa.

[IpyuHIHN Cynepno3uIuy U pacyeT NEKTPOCTATUYECKOTO TOJIS ISl CUCTEMBI TOYEUHBIX
3aps/I0B U JUIS 3apsia, paclpeesIEeHHOTO HENPEPBIBHO. BeIunciieHre HaNpsy)KeHHOCTH U
MOTEHIHMAJIA dIIEKTpocTaThaecKoro nois. Ilpumenenune reopemst I'aycca s pacuera
ANIEKTPOCTATUYECKUX IMOJIeH. 3aKOHBI MOCTOSHHOTO ToKa. [IpaBuna Kupxroda.

3 cemecTp

PacueTr MmarHuTHBIX T0JI€H ¢ TOMOIIIBIO 3akOHa bro-CaBapa v ¢ MOMOIIBIO TEOPEMBI O
uupkyssiuu. Cuisl JIopenua u Amnepa. J[BrkeHue 3apssKeHHOM YacTUIBI B CTAlIMOHAPHBIX
AJIEKTPUYECKOM U MarHUTHOM MOJIsiX. CHIIbI, JEHCTBYIOIINE HA SJIEKTPUUECKUN |
MAarHUTHBIN TUTIONE (KOHTYP C TOKOM). SIBIeHUE 3JIEKTPOMAarHUTHOW HHAYKIIUU. 3aKOH
®dapanes. SABneHns caMOMHIYKITMU U B3aUMHON MHAYKIIMH. COOCTBEHHBIC SJICKTPUUCCKUE
KoJiebaHus B LEMsAX. DIEKTPUUECKU KoJaeOaTeNbHbII KOHTYpP U €r0 MapaMeTphl.
BoinykeHHbIE 3JIeKTpUYECKHe KoJeOaHusl.

DneKTpoMarHuTHbIE BOJHBL. MHTEpdepeH s CBETOBbIX (37EKTPOMArHUTHBIX) BOJIH.
HNutepdepentinonnbie cxeMmbl. MHOTOTy4YeBast nHTEphepeHIus (qudpakiinoHHAs peuIeTKa).
Pa3pemaromas cioco6HOCTh AU paKIHOHHO pemieTku. ludpakuus ceera
(27EeKTPOMArHUTHBIX BOJIH) Ha Y3KOM €M U Ha KPYTJOM OTBEPCTHH.

3akoHbI TeroBoro uznydenus. Mcnons3zoBanue 3akona Credana-bonpiimana u 3akoHa
cMmelieHus Buna uig TerioBoro u3iaydeHus abcomoTHO yepHoro Tena. Koaddumuent
nornoueHus. AAsnenue Goroaddexra. [Ipumenenne ypaBHeHus DUHIITEHHA TS
dotorddekra. Kpacnas rpanuia gotosddexra. Dpdext KomnroHa.

Bounnsl ne bpoitnsa. Ksanrossie noctynatsl bopa 1 60poBckas MOJeNb 0 JTHOAIEKTPOHHOTO
atoMa. CrieKTpaJIbHbIE CEPUU U3ITYUYEHUS OJHONIEKTPOHHOTO atoMa. [Tpunumn Iaymm.
CucteMa 4yeTblpeXx KBaHTOBBIX YHCEJl. 3all0JHEHUE 3IEKTPOHHBIX 000JI04YeK U 10]1000J10YeK
B MHOT'O3JIEKTPOHHBIX aToMax. KBaHTOBaHUE OpOUTAIBLHOTO M COOCTBEHHOTO MOMEHTA
MMIYJbCa 1 MArHUTHOTO MOMEHTA 3JIEKTpOHa (aToMa). BoiaHoBast pyHKIMS KBAHTOBOM
MHUKPOCHUCTEMBI U €€ cBolicTBa. KBaHTOBBIN NPUHIMI CYNIEPIIO3ULIUN U INIOTHOCTh
BEPOATHOCTH OOHApYKEHUs yacTULbl. Vcronb30BaHuE CTAlIMOHAPHOTO YpPaBHEHHUS
[Ipeaunrepa Ui pacyeTa XapaKTEpUCTUK KBAHTOBBIX CUCTEM. HacTHlla B OJHOMEPHOU
MOTEHIMATIBHOU siMe. KBaHTOBBIN TrapMOHUYECKUH OCMILIATOP. CHEKTP pa3peleHHbIX
3HAUEHUH HEPTUN U U3Ty4eHHE MUKPOCUCTEM. KBaHTOBBII rapMOHNYECKUH OCLUILIATOP U
CIIEKTp €ro SHEPIUi.




4.4 Conepxanue J1adopaTopHbIX pador
3aounas popma o0yueHusn

Ne
w/n HaunmeHoBaHusA 1a00paTOPHBIX padoT
2 cemecTp
1 |HMccnemoBanue KOCOTO yaapa 0 HAaKJIOHHYIO TNIOCKOCTh
2  |Ynpyruii ygap mapoB
3 |Ompenenenue CKOPOCTH ITyJIH C TIOMOIIBIO OATMCTHYECKOTO MasTHUKA
4 |M3mepeHue CKOPOCTH IMyJIU C MOMOIIBIO (HU3NYECKOTO MAaTHUKA
5 |Onpenenenue cuiibl TPEHUS! CKOJIbKEHHUSI
6 |/3ydeHue BpamaTeIbHOTO JBYKCHUS
7 |Onpenenenue paauyca KpUBU3HBI BOTHYTOH TTOBEPXHOCTH METOJIOM KaTAIOMIETOCs IaphKa
8 |M3MepeHne CKOPOCTH Iy C TOMOIIBIO BPAIIAIOMICHCs TIATHOPMBI
9 |Onpenenenne KodpPuUIMEHTa TPEHUSI KAYCHUS ISl pa3IMYHBIX MAaTepUAIIOB
10 |OmnpeneneHre MOMEHTOB HHEPIIMH METOJIOM KoJIeOaHUH
11 |OnpeneneHne MOMEHTA HHEPIIMU C METOIOM KPYTHIIbHBIX KOJIeOaHUA
12 |OnpeneneHre YCKOPEHUs CBOOOHOTO MAJACHHS ¢ TOMONIBIO (PU3MYECKOTO MasiTHUKA
13 |M3yuyenwne koyeOaHU TPYKUHHOTO MAasSTHUKA
14 |Onpenenenue nokaszatens aguadatel MetoioM Knemana u Jlezopma
15 |Onpenenenue koddduIreHTa TOBEPXHOCTHOTO HATSKEHHUS BOJBI METOJIOM OTPHIBA KOJIBIIA
16 |Onpenenenue BSI3KOCTH KUIAKOCTH 10 MeToxy CTOKCa
17 |Onpenenenue mmHBI CBOOOIHOTO TTpobera u 3PGEKTUBHOTO UaMeTpa MOJICKYJ BO3IyXa
18 |HccrnenoBanue 3AEKTPUUECKOTO OIS MPOBOJHUKA C TOKOM
19 |HU3mepeHue cOnpoTUBIECHUI MPOBOTHUKOB MOCTOBBIMU CXEMaMU
20 |Pemakcanmonnsble KoeOaHusa
21 | TepMOd3IEKTPUUYCCKUE SIBIICHUS
3 cemecTp
22 |OnpepneneHue yAelbHOTO 3apsia METOJIOM MarHeTpoHa
23 |MarauTHO€ moJie 3eMJIn
24  |MccnenoBaHre MarHUTHOTO TOJIsI COJICHOUA
25 |Omnpepenenne MHIYKTUBHOCTH TOpouaa ¢ (eppUTOBBIM MarHUTOIPOBOIOM
26 |MccnenoBaHue dIIEKTPUYECKUX 3aTyXaIONINX KojeOaHui
27 |OmnpeneneHne OCHOBHBIX XapaKTEPUCTHK AIIEKTPUUYECKOTO KOJIEOATEILHOTO KOHTYpa
31 |Omnpenenenue paguyca KpUBU3HBI IMH3bI MOMOIIBIO Kojel HpoToHa
32 |OnpeneneHue IIMHBI CBETOBOM BOJHBI C MOMOIIBIO AUPPAKIIMOHHON PEIIETKH
33 |M3yueHue nonspusalyu cBeTa
41 |OmnpeneneHue MHUPUHBI 3aMPEIIEHHON 30HBI MOTYTPOBOJHUKA U TEMIIEPATYPHOTO
Kod(hdUIIMeHTa COMMPOTUBIICHHSI MeTalia
42 |UccnepoBaHue TyHHENIBHOTO () (eKTa ¢ TOMOMIBIO MOTYIPOBOTHIHKOBOTO TYHHEIHHOTO
oA
43 |OmnpeneneHue MUPUHBI 3aMKAPAIOIIETO CI0sI p-N-TIepexoja U KOHIIEHTPAIIMK TPUMECH B
00JacTH TaBUHHOTO MPOOOSI
44 |V3yueHue moaympoBOTHUKOBOTO TPHOIA
45 |HMccnenoBaHue IEKTPUIECKUX XapaKTEPUCTUK MOTYIPOBOJHHIKA C MTOMOIIBI0 Y deKrTa
Xonna
46 |HMccnenoBaHue sIBICHUS THCTEPE3UCa C TOMOIIIBIO ocuusuiorpada
47 |Onpenenenue Touku Kropu
48 |Omnpenenenue pabOTHI BBIX0/IA DIIEKTPOHOB U3 METalljIa




Ne

w/n HaumeHoBaHusi 1aGopaTOpHBIX padoT

49 |M3MepeHne BBICOKHX TEMIIEPATYpP ¢ MOMOIIBIO ONITHYECKOTO MUPOMETPA

50 |CHsATHE XapaKTEpUCTHK U ONPE/ICICHUE MapaMeTpoB (OTOIIEMEHTA

51 |CHsTHE XapaKTePUCTHK U ONPEICIICHIE MApaMEeTPOB TMOJTYIPOBOIHIUKOBOTO (hoTOIMO 1A
52 |OnpezneneHne NOTEHIMAIOB BO30YKJICHUS M HOHU3AIMH aTOMOB ra3a

54 |M3y4enHwue criekTpa BOJAOPOA U ONpeeIIiCHUE IOCTOSIHHON Puibepra

4.5 Conepxanue KIMHUYECKUX NPAKTHYECKUX 3aAHATHI

3aHATHS  yKa3aHHOTO TUNA HE MPEAYCMOTPEHBl OCHOBHOW  TMpodeccHoHaIbHON
o0pa3oBaTeabHON IPOrPaMMOi.

4.6 Conep:xaHue CaMOCTOATEILHOM Pad0ThHI 00y4aK0Ierocs

3aounas popma o0yuyeHus

Ne .
w/n Buabi u popMbl camocToATEIbHOM PadoThI
2 ceMecTp
1 |I[ToaroToBka K MPaKTHYECKAM 3aHATHSM U K BBITIOJTHCHHIO JIBYX KOHTPOJBHBIX padOT 10
buznke
2 |[loaroToBka K BBITIOJTHEHHIO H ¢ade JJabopaTopHbIX padoT. [ToaroroBka otuéra mo
pe3ynbTaTOM KaXKJI0U BBITOJTHEHHOU J1TA00paTOPHOI PabOTHI.
3 |I[logroroBka K MpoOMEXYTOYHOM aTTECTAIIMH U €€ TTPOXOKICHHE
3 cemecTp
4  |[ToaroroBka K MPaKTUYECKUM 3aHSATHSAM U K BBITIOJTHEHUIO IBYX KOHTPOJBHBIX PabOT MO
¢busuke
5 |[ToaroToBka K BBITIOJHEHUIO U clladye JIabopaTopHBIX padoT. [loaroroBka otuéra mo
pe3ynbTaTOM KaXKJI0H BBITOJTHEHHOU J1a00paTOPHOI PabOTHI.
6 |[ToaroroBka Kk MpOMEXYTOYHOM aTTECTALMK U €€ TTPOXOKICHUE

5 Cucrema d¢opMHUpPOBaHUS OUEHKH Pe3yJbTaTOB O0y4YeHUA

mo

AUCHUNIMHE (MOAYJI0) B pPaMKax TeKyllero KOHTPOJIsS YCNeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTAallu 00y4alolerocs

3aounas popma oOyueHus

MeponpusiTus TEKYLIEro KOHTPOJIsl YCIIeBaeMOCTH MaxkcumajbHOe
U POMEKYTOYHOM aTTeCcTAluU 00y4al0Ierocs KOJINYeCTBO 02J1J1I0B
2 ceMmecTp
OuennBaemasi ydeOHasi 1eATEJIbHOCTD
o0yuyaruerocs:
BrinonHeHue nepBoil KOHTPOJIbHOM padoThI 10
. BrimonHeHue oT4€TOB 10 Ja00paTOPHBIM 10
Texymui
pabotam
KOHTPOJIb =
BerlnosiHEHNE KOHTPOJIBHBIX TECTOBBIX 3aJaHUI 10
yCIIEBAEMOCTH
Hroro 30
OuennBaemasi yueOHasi 1eATEJbHOCTD
o0yuyawuerocs:
BrinonHeHnue BTopoil KOHTPOJIBLHON pabOTHI 10
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MeponpusiTusi TEKyliero KOHTpPOJIsl yCIeBaeMOCTH MaxkcumajibHOe
U MPOMEKYTOYHOM aTTecTaluu 00y4anumerocs KOJIMYeCTBO 0aJ1JI0B
Brimonnenue oT4€ToB 10 1a00paTOPHBIM 10
paboram
BrInonHeHne KOHTPOJIBHBIX TECTOBBIX 3a1aHUM 10
Hroro 30
[Mpomexyroun |3auet 40 (100%*)
as aTTecranus
3 cemecTp
OuenuBaemasi yueOHasi 1esITeIbHOCTb
00yuaouerocs:
BrinosiHeHnue nepBoii KOHTPOJIBLHOM pabOTHI 10
BoinosnHeHnue oT4€ToB 110 1a00pPaTOPHBIM 10
pabotam
Tescympii BrInosHeHne KOHTPOJIBHBIX TECTOBBIX 3a1aHUM 10
KOHTPOJIb Hroro 30
yCITeBAeMOCTH OuenuBaemasi yueOHasi 1esiTeJIbHOCTb
00yuauerocs:
BrinosiHeHue BTOPOil KOHTPOJIbHON pabOThI 10
BoinonHenue oT4€ToB 1o 1a00paTopHBIM 10
pabotam
BrinosiHeHNE KOHTPOJIBHBIX TECTOBBIX 3aJIaHHI 10
Htoro 30
[TpomexxyToun |[DK3aMeH 40 (100%)
ast aTTecTauus

IIIkaJ1a cOOTBETCTBHUSA OLEHOK B CTO0AJJILHON M aKaJIeMHUYECKOH cCHCTEeMAaX
OLICHUBAHUSA Pe3yJIbTATOB 00y4eHHUS 10 JUCHUIINHE (MOLYJIIO)

CucreMa oneHUBAHUSA

pe3yJbTaToB 00y4eHMsI

CrobaibHasi cCUCTEMa OLICHUBAHUS 0-39 40 — 60 61 — 80 81—-100

AxazeMudeckasi CHCTeMa OLICHUBAHHUSI

(ax3ameH, nuddepenupoBanHblii 3auer, |Heynosnerso |YnoBneTBopu
3al[UTa KypCOBOTO TIPOCKTA, pPUTEIHHO TEJILHO

3aIuTa KypcoBoil paboThI)
AxazeMudeckasi CHCTeMa OLICHUBAHHUSI
(3auer)

Ounenku

Xopomo | OTan4HO

He 3auteno 3auTeHo

6 Onucanne MaTepuaIbHO-TeXHUYECKON 0a3bl (BK/IOYasi 000PyI0BAHUE H
TeXHUYECKHe CpeacrBa o0y4eHHs]), HeOOXOMUMOW /ISl OCYUIeCTBJIEHUS
00pa3oBaTeJIbHOIO MpouIecca no AUCHUIINHE (MOTYJII0)

Jiist ocyiiecTBIeHHUs 00pa30BaTENIBHOTO Mpoliecca Mo AUCHUILTUHE (MOIYI0) TpeOyeTCs:

- 7 TPOBENEHUs JIEKUMOHHBIX M TNPAKTUUYECKUX 3aHATUH 10 AUCHUIUIMHE Tpedyercs
CTaHJapTHAs ayTUTOPHS;

- 08 TpoBeAEHHUs JabopaTopHBIX paboT Tpedyercsa yueOHas saboparopusi, OCHAIllEHHAas
71a00paTOPHBIMM YCTAaHOBKaMHM HE MeHee 7-8 pasHBIX THUIOB B oOIIeM KojaudecTBe He meHee 30
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pabounmx MeCT, a TaKkKe HEOOXOJUMBIMU JUIS TPOBEACHHUA (PU3MUECKOTO SKCIEPUMEHTa
M3MEPHUTEIbHBIMH MTPUOOPAMH.

7 IlepeyeHb OCHOBHOW M [IONOJHHUTEJILHON Y4YeOHOH JIMTEPATypBhI,
HEe00X0IUMOM /IVIsl OCBOCHMSI TUCIUIINHBI (MOLYJI51)

7.1 OcHoBHas JuTepaTrypa

1. CaenbeB M.B. Kypc ¢umsuku : yued. mocobue mis By3oB : B 3 1.0 T. 1: Mexanuka.
Mounekymspuas ¢usuka/ M. B. CaBenveB . — 4-¢ m3a., crep. — Cankr-IlerepOypr, Mocksa,
Kpacnonap : Jlanp, 2008.— 352 c. ISBN 978-5-8114-0685-2 (Tom 1).

CagenweB U.B. Kypc ¢usuku. B 3-x t1. T.1. Mexanuka. MonekynspHas ¢uzuka [DIeKTpOHHBIH
pecypc]: yue6HOE mocodue/ — DnexTpoH.TekcToBble ganHble. — CII6, M.: Jlans, 2017. — 356 c.
— Pexum gocryma: https://e.lanbook.com/book/95163#book name.— 3bC “Jlans”, mo mapo:ito.

2. CaenbeB U.B. Kypc ¢usuku : yued. mocobue s By30B : B 3 T.: T. 2: DieKTpuuecTso.
Konebanus u Bosnnbl. BonHosast ontuka / U. B. CaBenbeB . — 4-e usa., crep. — Cankr-IletepOypr,
Mocksa, Kpacronap : JIans, 2008 .— 468 c. —ISBN 978-5-8114-0686-9 (Towm 2).

CapenpeB U.B. Kypc ¢usuxku. B 3-x T1. T.2. DnexkrpuuectBo. Konebanuss u BomHbl. BomHoBas
OoNTHKa [DNEeKTpOHHBIN pecypc]: yueOHoe nocobue/ — DieKTpoH.TekcToBble naHHble. — CII6, M.:
Jlanw, 2018. — 468 c. — Pexxum moctyma: https://e.lanbook.com/book/100927#book name.— DBbC
“JIanp”, MO MapoJIIO.

3. CasenneB, . B. Kypc ¢usuku : yueb. mocobue mist By3oB : B 3 T. T.3. KBantoBas

ontuka. AtomHas Qusuka. @usuka TBepaoro tena. dusnka aTOMHOrO siipa U 3JIEMEHTAPHBIX
gactur / U. B. CaBenbeB . — 3-¢ u3n., crep. — Cankr-IlerepOypr, Mocksa, KpacHonap : Jlans,
2008 .— 303 c. —ISBN 978-5-8114-0684-5 (Tom 3).
CapenbeB U.B. Kypc ¢wmsuku. B 3-x tr. T.3. KBanToBas ontmka. AtomHas ¢usuka. duszmka
TBepIoro Tena. u3nKa aTOMHOTO Si7[pa M JIEMEHTAPHBIX YacCTHIL [ DJIIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ — nekTpoH.TekcToBble manHble. — CII6, M.: Jlawp, 2018. — 308 c. — Pexum
noctyna: https://e.lanbook.com/book/98247#book name.— DBC “Jlanp”, 1o mapoto.

7.2 JlonosiHUTEIBLHAS JIUTEpPAaTYypa

1. Yeptor A.T'., BopoOseB A.A., o pea. O6mas ¢puszuka (st 6akaiaBpoB) [ DIEKTPOHHBIN
pecypc]: yuebHOoe nmocodue/— DneKTpoH.TeKcToBbIe AanHbie. —M.: KnoPyc, 2016. — 800 ¢. —
ISBN 978-5-406-05760-5 —Pexum noctyna: https:// www.book.ru/book/922169.— 5bC
“BOOK.ru”, nmo napoito.

2. Konmaxos FO.H., [Tekap FO.A., Jlexxnea JI.C. TepmoauHamuka 1 MOJeKyJsipHas pusmka.
Jlekiuu no ¢usuke : yded. mocobue [DAeKTpoHHBIA pecypc]/ DNIeKTpOH.TEKCTOBBIE JaHHBIE. —
Tyna : Uzn-Bo Tynl'Y, 2008 .— 139 c. : un.— ISBN 978-5-7679-1221-6. .- Pexxum poctyna:
https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390. — OBC “bubaunoTex”,
IO MapOJIIO.

3. Konmakos 0. H., Ilekap 1O. A., Jlaryn U. M. DnekTpuyecTBO U MarHeTH3M : JEKIHUHU IO
¢u3uke [DnekTpoHHBIN pecypc]/ DnekTpoH.TekcToBble faHHble. — Tyna : U3a-Bo Tynl'Y, 2008 .—
140 c¢. — ISBN 5-7679-0186-4. .- Pexxum nocryma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810334538607700008298. — OBC “bubaunoTex”, mo napoio.

4. Konmmakos F0.H., [Tekap FO.A., JIexxunesa JI.C. DrnekTpoMarHeTu3M U ONTHKA : JEKIIUH TI0
¢u3uke [DAeKTpOHHBIN pecypc]/ DnekTpoH.TekcToBble AanHble. — Tyna, 2010 .— 130 c. : un .—
ISBN  5-7679-0187-2. .- Pexum jocrymna: https://tsutula.bibliotech.ru/Reader/Book/
2014112810384275951700003447. — OBC “bubaunoTex”, mo mapoio.

5. KommakoB HO.H., ITekap FO.A., Jlexxnesa JI.C., Cemun B.A. OCHOBBI KBaHTOBOW TEOPHH


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

12

U aTroMHOW ¢u3uku: y4ed. mocobue [DIEKTPOHHBIN pecypc]/ DNEeKTPOH.TEKCTOBBIC TaHHBIC. —

Tyma : WMsp-Bo Tyal'V, 2010 .— 148 c— ISBN 5-7679-0352-2. - Pexum pocryna:
https://tsutula.bibliotech.ru/Reader/Book/ 2014112811001257771700009442. — 5BC “bubaunoTex”,
I10 I1apOJIIO.

6. Konmmaxkos 1O. H., Kaxapckas C.E. ®u3nka. D1eKTpOMarHeTu3M: pyKOBOJCTBO K
MIPOBEJICHUIO CAMOCTOSTEIILHOM pabOThI CTYIEHTOB: Y4eOH. mocobue [DneKTpoHHbBIN pecypc]/
DNeKTPOH.TeKCTOBBIC AaHHbIe. — Tyna : M3a-Bo Tynl'Y, 2017.— 156 ¢. .— ISBN 978-5-7679—
33915-2. - Pexwum moctymna:
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096 — 5BC
“bubmoTex”, mo maporo.

7. Kommvaxos 1O. H., JIeeun JI.M., Cemun B.A. OcHOBBI (U3UKH KOHJCHCUPOBAHHBIX CPE U
¢uzuku mukpomupa: YU.1 [Dnexkrponnslit pecypc]: yueOH. nocodue/ DneKTpOH.TEKCTOBbIE JAHHBIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 185 ¢. .— ISBN 978-5-7679-2655-8. - Pexxum nocryna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163 — ObC “butanoTex”,
1O TTAPOJIIO.

8. Konmaxos 1O. H., JIeBur [I.M., Cemun B.A. OcHOBBI (pH3UKH KOHJACHCHPOBAHHBIX CPE U
¢buzuku mukpomupa: Y.2 [DnekrpoHHsIil pecypc]: yueOH. nocodue/ DneKTpOH.TEKCTOBbIE JAHHBIE.
— Tyma : U3a-Bo Tynl'Y, 2014.— 150 c. .— ISBN 978-5-7679-2661-9. - Pexxum nocryma:
https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632 — OBC “bubaunoTex”,
IO TTAPOJTIO.

8 Ilepeyenb pecypcoB MHGPOPMANMOHHO-TEJIEKOMMYHMKALMOHHOH CeTH
«HTepHEeT», HEOOXOAMMBIX AJIS OCBOCHHSA INCHHUIIIMHBI (MOXYJISA)

1. https://tsutula.bibliotech.ru/ — Dnextponnsiii yntansHbii 3a1 “BUBJIMOTEX” (yucOHukH
aBropoB Tynl'Y) no mapoutto.

2. http://www.iprbookshop.ru/ — 35C IPRBooks (BkiogaeT 0a30ByI0 KOJICKIMIO YU4eOHBIX
rmocoowii mo pusmke).

3. https://e.lanbook.com/books/918#fizika_0_header — 3bC u3nmarenscrBa Jlans (ocTym K
Hay49HO-00pa30BaTeIIbHOMY pecypcy 1o (hu3uke).

4. https://biblio-online.ru/ — 3BC u3patenscTBa KOpaiit (H0CTyI K Hay4HO-00Pa30BaATEIILHOMY
pecypcey, BKIItouas U3AaHus 110 GU3HKE).

5. http://sfiz.ru/ — Bes ¢pusuka. Hayuro-o0pa3oBare/ibHBIM IPOCKT.

6. http://window.edu.ru/catalog/ — Poccuiickuii 00pa3oBaTebHbIi OPTAN IO (PU3HMKE - PECYPCHI
JUISL CTYZICHTOB U MPEToIaBaTeliei.

7. http://ph4s.ru/books_phys.html — O6pasoBarenbHbiii moprai mo pusznke (MUDN).

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

9. https://www.ufn.ru/ — caiit xxypHaia “Ycnexu Gpu3nveckux HayK”.

10. http://www.physnet.ru/PhysNet/education.html — ®usugeckoe obpazoBanue 3a pydexkom
(english).

9 IlepeyeHb HUHPOPMANMOHHBLIX TEXHOJOTUH, HEOOXOAUMBIX LI
OCYLIECTBJIEHHS 00PA30BATEJIBHOIO MPOIECCA M0 JUCUUIINHE (MOTYJIIO0)

9.1 IlepeyeHb HEOOXOAMMOIO €KErOHO OOHOBJISIEMOIrO JMIIEH3MOHHOTO H
CBO0OOIHO PACNPOCTPAHSEMOr0 NPOrPaAaMMHOIO o0ecrneyeHHusi, B TOM YHCJIe
0Te4eCTBEHHOI0 MPOM3BOICTBA

[MTaket opucHbIX mpunoxkeHnit «MoiOducy.


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/
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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9.2 IlepeyeHb HEOO0XOAUMBIX COBPEMEHHBIX MNpo(peccHOHAIBHBIX 0a3
JAHHBIX M1 HH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

KomnbrotepHas cipaBouHas mpasoBasi cuctema KoncynpranT Ilntoc.



	Условные сокращения: Э – экзамен, ЗЧ – зачет, ДЗ – дифференцированный зачет (зачет с оценкой), КП – защита курсового проекта, КР – защита курсовой работы.
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