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1 Hean 1 32124 OCBOEHMSI TUCIUILJIMHBI (MOTYJIs1)
Ieabro 0cBOEHUS AUCUMILIUHBI (MOYJIs1) SIBISIETCS

— co3anue QyHIaMEHTAIBHON 0a3bl IS JaTbHEHIIIET0 U3YYCHHs OOIIETEXHHUECKUX U CIICIUATBHBIX
JUCUUIUINH U I YCHEIHOW MOCIEeAYOEH ASSITENbHOCTH B KAYECTBE AUIUIOMUPOBAHHBIX CIIELIUAIHNCTOB.

3agayaMu OCBOCHUS JUCIUTUTMHBI (MOAYJIS) SIBJSIOTCS:

— M3y4eHUE OCHOBHBIX (PM3NYCCKUX SBIICHUUN U UJICH,
— oBJIaJieHuEe (PyHIaMEHTAIbHBIMU MOHATUSAMH, 3aKOHAMH M TEOPUSIMHU KJIACCUYECKOW U COBPEMEHHOM
(bU3HKH, a TAaKKE METOAaMH (PU3UIECKOTO UCCIICIOBAHMUS;
— (opMHPOBaHKE HAYYHOTO MHUPOBO33PEHUS U COBPEMEHHOTO (PM3MUECKOTO MBIIUICHHUSI;
— OBJIQJICHHE MTPHUEMAMH U METOJJaMH PEIICHHUS] KOHKPETHBIX 33/1a4 U3 PA3IMYHBIX 00JIacTel NeATeIhbHOCTH,
OCHOBAHHBIX HAa MPUMEHEHUH M MCIIOJIb30BaHUH PA3JIMYHBIX SBICHUH M 3aKOHOB (DU3UKH;
— O3HAKOMJICHHE C COBPEMEHHOW HAYYHOMU aIapaTypou;
— (hopMHpPOBAHKE HABBIKOB MIPOBEICHUSI MPUKIAHOTO (DU3UYECKOTO IKCIICPUMEHTA;

— (hopMUpOBaHKME YMEHUS BBIICIUTh KOHKPETHOE (PU3NYECKOE COACPKAHKE B MPUKIIATHBIX 3aa4ax y4eo-
HOM U Tpo(hecCHOHAIBHON AEITETbHOCTH.

2 MecTO TUCHUIJIMHBI (MOIYJis1) B CTPYKTYpe OCHOBHO# MpodeccHoOHAIbHOMN 00-
pa30BaTeJIbHOM NPOrpaMMbl

Juctumummaa (MOJTysib) OTHOCUTCS] K 0a30BOHOM YacTH OCHOBHOM MPO(hecCHOHALHOW 00pa3oBaTeihb-
HOW TTpOrpaMMBl.

JucnuminHa (MOAynb) u3ydaercs B 2, 3 u 4 cemecTpax.
3 [lepeyeHb MIIAHNPYEMBIX Pe3yJIbTATOB 00YUYeHHs MO TUCHUILIHHE (MOLYJII0)

[TepeueHb MIaHUPYEMBIX Pe3yIbTATOB O0YUYEHMS IO JAUCHUILIMHE (MOIYJI0), COOTHECEHHBIX C Ija-
HUPYEMBIMH pEe3yJbTaTaMHU OCBOECHHS OCHOBHOH HpodeccroHaabHOM 00pa3oBaTeNbHOM mporpammsl ((op-
MUPYEMBIMH KOMIETEHIMSIMH) U UHIUKATOPAMHU HMX JIOCTH)KEHHUS, YCTAaHOBJIEHHBIMU B OOIIEH XapakTepu-
CTHKE OCHOBHOM MpodecCcHoHaNbHOM 00pa3oBaTeIbHOM MPOrpaMMBbl, IPUBEIEH HUXKE.

B pe3ynbraTe 0OCBOSHHS AUCIUTUTHHBI (MOAYIIsI) 00y4arOIIUNiCs JOMKEH:

3HATb:
- pOJIb MaTEMAaTUYECKUX U €CTECTBEHHOHAYYHBIX HAaYyK (kox kommnereniuu OITK-2);

yMeTh:
- HCIIOJIB30BAaTh B MPO(eCcCHOHATBLHOM IeATETHbHOCTH 3HAHHS U METO/IbI, MTOTYYeHHbIE PU U3YYEHUHU Ma-
TEMaTUYECKHX U €CTECTBEHHOHAYYHBIX TUCIUTIUTHH (Moayiei) (kox kommerenimn OIMTK-2,;

BJIAJ€Th:
- CIOCOOHOCTHIO K MPUOOPETEHNIO HOBBIX MaTEMAaTUYECKUX M €CTECTBEHHOHAYYHBIX 3HAHUH, C UCIIOJb-
30BaHHEM COBPEMEHHBIX 00Pa30BaTEIbHBIX U MH(POPMALIMOHHBIX TEXHOJIOTUN, CHOCOOHOCTHIO UCTIOb-
30BaTh B MPO(ECCUOHATLHON AEATEIbHOCTH 3HAHUS U METO/Ibl, TIOJTY4YEeHHBIE IIPU U3yYeHUN MaTeMaTu-
YEeCKUX U €CTECTBCHHOHAYYHBIX TUCHUIUTUH (Moayiei) (kon komnereHnuu OIMK-2);

4 O0beM U coiep:KaHue TUCUUIITIMHBI (MOXYJIA)



4.1 O0beM IUCHUILUIMHBI (MO1YJIS1), 00beM KOHTAKTHOW M CAMOCTOSITeJIbHOW pa-
00TbI 00y4yarouIerocst NPy OCBOCHUM AUCUMILVIMHBI (MOAYJIfA), (POPMBI NPOMEKYTOUYHOM
aTTeCTANUM MO JMCHUIVIHHE (MOYJII0)
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Ounas popma 00ydeHus

2 13 4 144 32 16 16 - - 0,25 | 77,75
3 €] 4 144 32 16 16 - 2,0 0,25 | 77,75
4 €] 2 72 32 16 - 2,0 0,25 | 23,75
HTtoro — 10 | 360 96 32 48 - 4,0 0,75 | 179,25

4.2 CogepskaHue JIEKIIMOHHBIX 3aHATHH

Ounas ¢popma o0yueHust

Ne
TeMbl JIeKITUOHHBIX 3aHATHI
n/n

2 cemecTp

1  |Ponp ¢u3uku B pa3BUTHH TeXHUKU. OOIIas cTpyKTypa U 3aJauu Kypca (GU3HKH.

Cuctems! oTcuera. CKangpHbIe U BEKTOPHBIE (pr3ndecKkre BeUIHHbL. Pa3inokeHne npon3BOIbHOTO IBUKEHUS
(u3MYEeCKOro Tela Ha MOCTYMNAaTeNIbHOE U BpalaTesibHOe BIbKeHne. KnHeMaTrka mocTynaTeaIbHOTo ABHKE-
HUS B TPEXMEPHOM mpocTpaHcTBe. [lepemenienue, ckopocTs, yckopenue. Mcnonb3oBaHue MpOU3BOIHBIX U
HMHTETpajloB B KHHEMATUKE IIPOU3BOJIBHOIO ABMXKEHUs. KuHemMaTika KpMBOJIMHENHOIO OCTYATEIbHOTO
JaBrxkeHus. HopManbHOe M TaHreHImanbHoe ycKkopeHue. KuHeMartuka BpalaTeabHOro ABUXKEHUS BOKPYT 3a-
KpEIICHHOH OCH. YTJIOBasi CKOPOCTb U YIIIOBOE YCKOpeHHe. CBSI3b IMHEMHBIX U YIIOBBIX KHHEMATHUECKUX
[IEPEMEHHBIX.




TeMbl JeKIIMOHHBIX 3aHATHH

JlMHaMuKa MMoCTyNaTeNbHOTO M BPaIlaTeIbHOTO IBMKEHHs. FIMITyJibC MaTepHuanbHOi TouKY (dacTuipl). Pas-
HOBUIHOCTH CHJI B KJIACCHUYECKOH MexaHuke. MHepunanbHbIe CHCTEMBI OTCUeTa. 3aKOHBI HBI0TOHA B MHEpIHU-
ANBHBIX CUCTEMAX M MX cieAcTBUs. HenHepuuansHble CHCTEMBI OTCUETa M YPaBHEHHS AUHAMUKH ITOCTyIa-
TEJIFHOTO JBIDKCHUS B HEMHEPIMAIBHBIX CHCTEMaX oTcyeTa. PaboTa CHilbl PHU MOCTYNATEIbHOM JABHKEHHH.
MomHocTs. KuneTn4eckas sHeprust MaTepuanbHoit yacTuibl. KoHcepBaTHBHBIE 1 HEKOHCEPBATHBHBIE CHITBIL.
JuccumnatuBHble cuiibl. [loTeHnmanbaas sHeprus yactunbl. [loTeHIManbHast SHEPTHS B TI0JIE CHJT TSKECTH U
MOTEHIMAJIbHAS HEPT U YIIPYTOro B3aUMOICHCTBIA. DKBUIOTEHIIMAIBHBIE TIOBEPXHOCTH. Y CJIOBUSI COXpaHe-
HUSI ¥ IBMEHEHUsI MEXaHNYECKON SHEPTUHN MaTepualibHOM YacTuLbl. [10HBIH NMITYJIbC CHCTEMBI MaTepHab-
HBIX TOYeK ((pu3maeckoro Tena). YCIoBHs €T0 COXpaHEHUS U M3MeHEeHus. LIeHTp Macc cucteMsl MaTepHalb-
HBIX TOUYeK ((pu3muecKoro Tena). Y paBHEHHE IBIKCHHUS IICHTpa Macc. PeakTuBHOE nBIbkeHue. Cra TSATH U
ypaBHeHHe Memepckoro. MexaHnueckast SHEprHsi CHCTEMBI YacTHI. MOMEHT CHIIBI 1 MOMEHT UMITYJIbca Ma-
TepHUaTbHOM TOUKH. MOMEHT UMITYJIbCa CUCTEMbI MAaTEPHAIBHBIX TOUYCK ((hr3ndeckoro teia). MOMEHT HHEp-
MM MaTepUaIbHON TOUKH U (pm3udecKoro tena. [IpuMepsl BBIBOAa MOMEHTa HHEPIUH CHMMETPHYHBIX TEJl.
Teopema llteitHepa. TeH30p MOMEHTa MHEPIIUH U TJIaBHBIE OCH MHEPIIUU. OCHOBHOE YpaBHEHUE JUHAMUKHU
BpalaTCJIbHOT'O ABUXKCHUA BOKPYT SaerHHeHHOﬁ ocH. 3aKoH COXpaHCHHA U UBMCHCHHA MOMCHTA UMITYJIbCa
¢dmsmyeckoi cucteMbl. KimHeTH4YeCcKas SHEpTUs BPaLaTeIbHOTO JBIDKCHHUS BOKPYT 3aKperieHHoi ocu. [To-
Hasi MEXaHWYeCKast SHEPTHsI CUCTEMBI U YCIIOBUS €€ COXpaHEHHs U n3MeHeHHs. [1Iockoe IBIKEHNE U 3aKOHBI
coxpaneHus. ['upockonsl u rupockonudeckuit agpdekr. [Ipeneccus ocu rupockorna.

MexaHuueckue Koje0anus 1 BoHbl. KnHeMaTH4eckue XapakTepUCTUKH KoJieOaTeIbHOTo mnpolecca (aMIuIH-
Tyna, Gasa, yactora). Y cJIoBHE BOBHUKHOBEHUS FTAPMOHUYECKUX KosteOanuit. OJJHOMEpHBIN rapMOHHYECKUI
ocumUIATOP (IPY>KUHHBIA MasTHHK). CBSA3b XapaKTEPUCTUK KOJIEOAHNs ¢ HAYaIbHBIMH yCIOBHSIMHU. Pu3nde-
CKHUIl M MaTeMaTH4ecKuil MasgsTHUK. CBsI3b SHEPTUH FAPMOHUYECKOT'0 OCHMIIIATOPA U aMIUTUTY/IBI €To KojeOa-
Huii. CBOOOIHBIC 3aTyXaroIUe KoJeOaH s, 3aBUCHMOCTb aMIUTUTYIbI M TIEPUO/Ia 3aTyXAONIUX KoieOaHui OT
koa(¢punrenra 3aryxanus. Kpurnueckoe 3aryxanue. Jlorapupmudecknii nexkpement. Clio’keHHE B3aUMHO-
NIepIEHANKYIISIPHBIX ¥ OJTHOHAINPABJICHHBIX KOJIe0aHui. MeTox BEeKTOpHOH MarpaMMbl. BeIHyXKIeHHbBIE KO-
nebGaHusl. 3aBUCUMOCTb aMILIUTY bl 1 HaYalIbHOM (ha3bl BRIHYKACHHBIX KOJIeOaHU OT yacToThl. Pe3oHaHc n
PE30HAHCHBIE YaCTOThL. XapaKTEPUCTUKU BOJIHOBOTO Tporecca. J[rHa BOJIHBI, BOJHOBOM BEKTOp U (a3oBast
CKOpOCTb BOJHEL. [110CcKHe U ceprueckre BoHbI. BosHOBOE ypaBHEHHE. YIIpyrue BOJIHBI B CIDIOIIHBIX Cpe-
Jax.

OcHOBEI penaTUBHCTCKOI MexaHuku. [IpeoOpa3zoBanus ["annirest ¥ IPUHIUIT OTHO CUTENBHOCTH [ anuest.
DKcrnepuMeHTalIbHbIe (haKThl, MPOTUBOPEYAIINE KIIacCHUeCcKoil MexaHuke. [IpuHIMN oTHOCUTEIbHOCTH DiiH-
mrreiiHa. [loctynater DiiHtnreitHa. [IpeodpazoBanus JlopeHa 1 MX clieACTBUS. PensTHBHCTCKOE 3aMeIIICHHE
BPEMEHH U PEIATUBUCTCKOE COKPAIEHUE JTMHBL. PeIsITUBHCTCKUI NMITYJIbC U TTOJTHASI SHEPTUS PENSTUBUCT-
cKoit yactuipl. CBsI3b PEIITUBUCTCKOTO UMITYJIbCA U TIOJHOM SHeprun. Dueprus nokos. Jledekr mace.

OCHOBBI TepMOIUHAMUKH. TepMOIMHAMIYECKUIT U MOJIEKYIISIPHO-KHHETHYECKHH CIOCOOBI onmcanus. Tepmo-
JUHAMUYECKUe MapaMeTphl. TepMoInHaMUYeCKHe IIPOLIECCHl: paBHOBECHBIN M HEPaBHOBECHBIN, 0OpaTHMBIA U
HeoOpaTuMblii. OCHOBHOE (HyJIeBO€) Hayalo TEPMOJIMHAMUKHY. M ieanbHblil ra3 1 ypaBHEHHE COCTOSHUS HJle-
QJIBHOTO Ta3a. YpaBHEHHUS U30MPOLECCOB B UEATBHOM raze. BHyTpeHHsIsl sHEprus TepMOJUHaMUYECKO cuc-
TeMBbI (MJeaIbHOTO Ta3a) U paboTa 1o U3MEHEHHIo e€ o0beMa. TermIoeMKOCTh TePMOAMHAMUYECKON CHCTEMBI
(moeanmpHOTO Ta3a) MPH Pa3IMIHBIX H30MpoIeccax. IlepBoe HadaIo0 TepMOAMHAMUKY. Y paBHEHHE IEPBOTO
HavaJjla TepMOAMHAMUKH JUIS HJIeaIbHOTO ra3a. AnnabaTHBINH M OJMTPOIHEIHN nporiecchl. YpaBHeHue [lyac-
coHa. TepMOJMHAMHYECKOE ONIPEIEIIEHHE SHTPOINH. VI3MEHEeHre SHTPONIMH IIPU Pa3IMUHbIX U30IPOLECCAX.
YacrHble GOpMYIHPOBKH BTOPOTO Hadana TEPMOANHAMHUKHA. HEeBO3MOKHOCTE CyIIECTBOBAHHUS BEUHBIX JBUTa-
tesieit 1-ro u 2-ro pona. Mi3aMeHeHne SHTpONHMH IpH HeoOpaTUMBIX nporeccax. Obmmas GopMyIHpoBKa BTOPO-
ro Havana repmoauHamMuky. [{ukimmueckue npoueccsl. ki Kapro. K. 1. nukimyeckux npomeccos (Terio-
BBIX MallliH). X0JOIWIbHIUK, KOHTUITHOHED, TETUIOBOM HacoC. MaKpo- M MUKPOCOCTOSIHIE CUCTEMBI. TepMo-
JMHaAMHUYecKasi BeposiTHOCTh. CTaTucTuueckoe onpeneneHne suTponuu (¢popmyina bossimana). Tperbe Hava-
JIO TEPMOJIUHAMUKH.




TeMbl JeKIIMOHHBIX 3aHATHH

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOH Teopun. DyHKIUS pacnpeneneHus U e€ cmblca. OyHKIMS pacnpeserne-
Hus ['aycca 1 cinyyalinplx BenuuuH. Pacnipenenenue MakcBeina MOJIEKYJT IO MPOSKUMAM U 110 BEIMYUHAM
CKOpOCTel. DKCreprMeHTaNIbHas IpoBepKa pacupeneneans Makcsemna. CpeHIe CKOPOCTH MOJIEKYIT Ta3a.
YacTtoTa coyaapeHui MOJIeKyJ ra3a 0 CTeHKY cocyna. BHyTpeHHss 9HepIus U TeIUIOEMKOCTb B MOJIEKYJIISIPHO-
KHHETH4eCcKo# Teopuu. M ieanbHsblii ra3 B mosie BHEIIHUX cuil. bapomerpuueckas popmyna. Pacnipenenenue
Boneumana.

Kunermueckue siBnenns (mporeccsl neperoca). CTOIKHOBEHHS MOJICKYJ ra3a Mex Iy coboit. DddextuBHoe
CeveHHNe B3aNMOICHCTBHA MOJICKYJ M CPEIHSA INTHa cBOOOIHOTO Tipo0era MoseKysl. Paccesane mydka Mo-
JIEKyJI B rasze. SIBieHus nepeHoca B naeabHOM rase. [1oTok nepeHocuMoi BeIHYHUHBIL. TenIonpoBOIHOCTS.
Koaddunuent termonposoanoctu. Auddysusa. Kosbdunment mudpdysun. Bazkocts raza. JIuHamumdeckuii
ko3 dunreHT Bs3kocTH. Cria BA3KOTO TPEHHS B Ta3000pa3HO U KUAKOH cpene. JlammHapHOE U TypOyIIeHT-
HOE TCUCHHE ra3000pa3HO UM KHUIKOH Cpe/bl. Y paBHEHUE COCTOSIHUS PeatbHOro ra3a. ®a3oBbIie Mepexo bl
MIEpBOTO POJa.

3 cemecTp

OnexTpocTaTUdeckoe mnose B Bakyyme. Ilone moxosimerocs ToueqHoro 3apsaa. Hanpspke HHOCT M OTEHIMAT
nosst. [Ipuniun cynepnosununu. [lone cucremsl nokosimuxcs 3apsinos. Cuia Kynona. Pabora no nepemenie-
HUIO 3apsa B DJIIEKTPOCTATHIECKOM IoJie. CBsI3b HANPSHKCHHOCTH M ITOTEHITHANIA SJIEKTPOCTATHIECKOTO TIOJIS.
CumnoBble JIMHUY U 9KBUTNIOTEHIIMAIbHbBIE TOBEPXHOCTH. [I0TOK BekTOpa HampsbkeHHOCTH. TeopeMma ["aycca amst
BEKTOpA HAMPSHKEHHOCTH dJIeKTpocTaTHueckoro nojs. [I[pumenenue TeopeMsl ['aycca s pacuera Hanps-
YKCHHOCTH: TI0JIe PaBHOMEPHO 3apsHKCHHOTO MIapa, MpoBoja (HUTH), TiockocTH. Teopema [aycca mis smmek-
TPOCTATUIECKOTO oI B nud depeHnmansHoi popme. Teopema 0 HUPKYIAIHHA BEKTOPa HAPSHKCHHOCTH
3MEKTPOCTATHYECKOTO MOJIS. DIEKTPUIECCKUN U0, DHEPTHUS JUIIONS B JICKTPUIECKOM T0JIe, TEHCTBYIO-
I1ast Ha Hero CUjla ¥ MOMEHT CHIL

[TpoBOAHUK B AJIEKTPOCTaTHUECKOM TMoJie. [loBepXHOCTHBIE 3apsiibl. [losie BOIM3M MOBEPXHOCTH 3apSHKEHHOTO
IIPOBOJHUKA. SIBIECHHE 3NIEKTPUUIECKON HHAYKIUN. DKPaHUPOBKA MO MPOBOAAIINM CIOEM. DIEKTPOCTATH-
yecKas 3aluTa. DIeKTpudeckas EMKOCTh MPOBOAHNKA. KoHaeHCaTOPhI U EMKOCTh KOHAEHCATOPOB. DHEPIUs
B3aMMOJICHICTBHS CHCTEMBI SJIEKTPUIECKHX 3apsAA0B. DHEPTUs 3apsHKEHHOTO KOH/IEHCATOpa.

10

OJeKTpUUecKoe NoJe B AUIIEKTPHUECKUX cpeaax. [IpuauHbI monspu3annu Iu3IeKTpUKOB. BexTop momsipu-

30BaHHOCTH. OOBEMHBIE U IOBEPXHOCTHBIE CBA3AHHBIE 3apA/bl. JJi3nekTpudeckas IPOHULIAEMOCTh CPEJIbl U

BEKTOP dJIeKTpryeckoil mHAyKIun. Teopema ["aycca 11 BEKTOPOB MOJISIPU30BAHHOCTH M JJIEKTPUUECKOM NH-
nykiuu. [lone Ha rpaHuIe AMAIICKTPHUKA. | paHUYHBIE YCIOBHS U BEKTOPOB HAIIPSDKEHHOCTH M JIEKTpUY e-

cKoif nHAYKIUH. I[ITOTHOCTE 3HEPTUH 3ITEKTPOCTATUIECKOTO TOJIS B TUIIEKTPUKE.

11

CrarroHapHbIi 3JeKTpuuecKuil Tok. CHjia TOKa U INIOTHOCTh TOKA. Y PaBHEHHE HEMPEPBIBHOCTH JICKTPHUC-
CKOTO 3apsfia U yCJIIOBHE CTAIIMOHAPHOCTH TOKA. DIIEKTPHYCCKOE T10JI€ B IPOBOJHHUKE C TOKOM M 3aK0H OMa B
JokanbHOH popme. [IpuunHa 3aTyxaHus TOKa. DIEKTPUIECKOE COMPOTUBIICHUE MPOBOJHUKA. 3aKoHBI OMa U
Jxoyns-JleHna. YcioBue KBa3UCTallMOHAPHOCTH TOKA. [Ipu4MHbI OSABIEHUS 3JEKTPOABUKYIIEH cuibl. Hc-
touanku DJIC. 3akon Oma Jy1si HEOTHOPOAHOTO yyacTKa IenH. Pa3BeTBiIeHHbIe dnekTpuueckue nemnu. [IpaBu-
na Kupxroda 1 ux mpuMeHeHue.

12

[ocTostHHOE MarHUTHOE IOJIe B BakyyMe. [IpiunHa mosiBIICHHSI MATHUTHOTO 1OJIs. BekTop MHAYKIHUK Mar-
HuTHOTO MoJis1. Cuna JlopeHna. MarHuTHOE 1MoJie ABHXKYIIET0Cs JICKTPUIECKOTO 3apsaa U JJICMEHTa TOKa.
3akon buo-Casapa-Jlamiaca. Cuna Amnepa. Teopema ["aycca ast MHIYKIIMW MarHATHOTO 1oJist. Teopema o
LUPKYJISILUU BEKTOPA MHAYKIMHA MarHUTHOTO 10J1s. IIpuMeHeHne TeopeMsl 0 LUPKYJISALUN K PACUETY MarHUT-
HOTO TOJISI: TIOJIE IHJIHHPUIECKOTO MPOBOJIA C TOKOM, IIOBEPXHOCTHOTO TOKA, COJICHOMJAILHON ¥ TOPOU-
JATFHON KaTYIIKK ¢ TOKOM. TeopeMa o IUPKYJSIIHY BEKTOpa HHAYKIUY B quddepeHnnansaoi popme.
CpaBHeHHE 0COOCHHOCTEH MIEKTPOCTATHIECKOTO M MAarHUTOCTATHUECKOTO TIoJieH. [IBrukeHue 3apsHKeHHON
YaCTHUIBI B IOCTOSTHHBIX MATHUTHOM U 3JICKTPUYECKOM MOJISAX. JIMITOTBHBIN MarHUTHBIA MOMEHT KOHTYpa C
TOKOM. DHEPrus 3aMKHYTOTO MPOBOHKIKA C TIOCTOSTHHBIM TOKOM BO BHEIIIHEM MarHUTHOM moje. Cuiia u Mo-
MEHT CHIIBI, AEHCTBYIONTIE HA KOHTYP C TOKOM.




n/n

TeMbl JeKIIMOHHBIX 3aHATHH

13

MarnuTtHoe nose B Benectse. Hamaruuuenue cpeasl ¥ BEKTOp HAMarHUYEeHHOCTU. MarHuTHas IpoHHULae-
MOCTb CPEZbI U BEKTOP HANpPSLKCHHOCTH MarHUTHOTO MOJIsL. TeopeMa o IUpKyIISIUN BEKTOpa HANPSKEHHOCTH
1 BEKTOpa HAMarHNYEHHOCTH. MarHuTHOE 1oJie B MarHetukax. [lone nocrostaHoro marauta. [lone Ha rpanu-
1le MarHeTuka. [ paHHuHbIE YCIOBUS JUIsI BEKTOPOB HAIPSKEHHOCTU M MHAYKIUH MAarHUTHOTO 1o, [IpudnHs
TIOSIBJICHUS AMa-, Tapa- U peppoMarHeTu3ma.

14

SBnenue sanexrpomarHuTHOl nHAyKIuK. [Ipupona 3/1C 31eKTpOMarHUTHONM MHIYKIMU B IPOBOAHUKAX, ABU-
KYIIUXCSI B MATHUTHOM Moste. [IpuHIMI IeHCTBHA 3IEKTPOMOTOPA ¥ TEHEpaTopa NEKTPUIECKOTO ToKa. Bux-
peBOE UIEKTPUUECKOE OJIE M IPUYMHA eTo HosBieHus. 3akoH Papanest u npaswio Jlenna. [IpoBogauk u mo-
CTOSIHHBI MarHUT B TIEPEMEHHOM MarHuTHOM noJe. MuayknnonHsle Toku (Toku dyko). Kosdduuument nu-
JNYKTUBHOCTU. MHAYKTHBHOCTH cojieHOUAA. [ITOTHOCT SHEPruM MarHUTHOTO NOJIs. SIBNEeHUEe CaMOUHAYKIUI
u OJ1C camonnaykuu. SIBiaeHne B3auMHOM nHAYKIUH. KoaduimeHTs B3anMHOM HHITYKTHBHOCTH U TIPHH-
un aeicteus Tpancdopmaropa.

15

DnekTprYecKre KoeOaHus. DIeKTPUUeCKUi KoeOaTenbHbli KOHTYp. COOCTBEHHBIC AIIEKTPUYECKHE KoieOa-
HUSI B KOHTYpax (He3aTyXarolye ¥ 3aTyXalollne), X XapaKTepPUCTUKHU. BBIHYKJICHHBIE 2JIEKTPUUECKHE KOJle-
Oanus. Pe3oHaHc HaNpsDKEHNS Ha KOHICHCATOPE U TOKa B KOHTYpe. JJoOpoTHOCTE KoHTYpa. [loiHOE compo-
TUBJICHHE (MMIeTaHC) KOHTYpa. D(PPeKTHBHBIC TOK U HANIPSDKEHIE.

16

OnextpoMarautHoe none. Tok cmewenus. Cucrema ypaBHeHuid Makcpesia. IT0TOK IIIOTHOCTH SHEPT U
371eKTpoMarHuTHOro noss. Bexrop IlolinTunra u teopema IlolinTrHra. BosHOBOE ypaBHEHUE JJIs JJIEKTPO-
MarHUTHOTO TIOJISl B UI€aIbHOM TURJIEKTpUKE (BaKyyMe). DIIeKTpOMarHuTHbIE BOJIHBL. BOJTHOBOI BEKTOP.
CKOpOCTb AJIEKTPOMAarHuTHBIX BOJH. CBSA3b HANPSKEHHOCTH 3JEKTPUYECKOTO M MATHUTHOI'O MOJISL B DJIEKTPO-
MarHUTHOH BoJiHe. [lkana 31neKTpOMarHuTHBEIX BOJIH. DHEPTUS U UMITYJIbC 3JEKTPOMArHUTHOM BOIHBI. M3my-
YeHHE JJIEKTPOMArHUTHBIX BOJIH YCKOPEHHBIMU 3apsiiamMu. BoJaHOBas 30Ha.

4 cemecTp

17

BonnoBsle nponeccsl B ontuke. Cynepno3uiys 3IeKTPOMarHUTHEIX BOJIH. Y CIOBHE KOTEPEHTHOCTH U BO3-
HUKHOBeHHE nHTepdepeHnnu. OnTuueckas pa3HOCTh X0/a. Y CIOBUS MaKCUMyMa U MUHHUMYyMa TIpH UHTepde-
pennuu. UaTepdepennuonHas cxema FOura. MaTepdepenus B ToHKUX mieHKax. [Tpuaiumn [roiirenca-
@penernst. Audpaknus cBeTa Ha Y3KOH MIENIN U KPYTIOM MPEISTCTBUN. Y clloBHE NU(PPaKINOHHOTO MUHAMY-
Ma. MHoroxyueBas unrepdeperuns. JnppakuronHas penerka 1 IpUHIUI criekTpoMeTpun. Kpurepuit Pa-
nest. Pazpemaromas cioco6HOCTh AudpakinoHHOH pemeTkH. [lomspusaius 3JeKTpOMarHUTHBIX BOJH. [loss-
pu3aTopsl U 3aKk0H Maioca.

18

TennoBoe uznydeHune. DHEpreTHUecKas CBETUMOCTD, N3JTydaTeIbHas M HOTJIOIATEIbHAs CIOCOOHOCTh. 3aKOH
Credana-bonpumana 1 3aKOH CMeIIeHHsT BiHA U1 TEIUIOBOTO M3ITydeHHs aOCOIIOTHO YyepHoTro Tena. Koad-
¢umuenT noriormenHus. HenpruMeHNMOCTh 3aKOHOB Kitaccuaeckor ¢pu3nku. ['umoresa [Tnanka.

19

OCHOBBI KBaHTOBOH TeOpUH MUKpodacTUIl. @OTOH. DHEeprus U UMITyJbc HoToHa. BHEmHMIT 1 BHYTpEeHHUIA
dboTtorddexr. Ypapaenue DiinmTeitaa 1 Gotodrddexra. Pabora BeIXoa dIEKTpOHA U3 METAIlIa U KpacHast
rpanuna gporodddexra. dpdexr Komnrona. 'mnoresa ne bpoitnsa. Bonna ge bpoiuis. OnbITe mo qudpakiuu
MUKpoYacTuil. KopmyckymsipHO-BOJHOBOH Tyan3M.

20

OcHoBBI KBaHTOBOH Teopuu atoma. [loctynar bopa. BopoBckue anekTpoHHBIE OPOUTHI B OHOIIEKTPOHHOM
arome. CIIeKTp 3HEPIUH OJHOIIEKTPOHHOTO aToMa. M3mydeHne 0JHOAIEKTPOHHOTo aToMa. CrieKTpaibHbIe
cepun. OpOUTATHHBIN MOMEHT UMITYJIECA ¥ OPOUTANBHBIA MarHUTHBIM MOMEHT 3JIeKTpoHa B aTrome. Opou-
TaJILHOE ¥ MarHUTHOE KBaHTOBbIE unciia. OnbiTel LlTepHa-I'epiaxa. CoOCTBEHHBIH MOMEHT UMITYJIbCA U COO-
CTBEHHBIIl MarHUTHBII MOMEHT 3J1eKTpoHa. CIIMHOBOE KBaHTOBOE 4nCII0. CHCTEMA YETHIPEX KBAHTOBBIX YHCEI
u npuHIu [laynu. 3anonHeHue 3MeKTpoHaMu 000JI04YeK U MOJ000TI0YEK B aTOME.

21

OCHOBBI KBaHTOBO# TeOpUH MUKpOCHCTEM. OIIBIT C MPOX0KICHIEM MUKPOUYACTHIIB Yepe3 IBYXIIIEIICBYIO
muadparmy. BonHoBas GyHKINS U €€ BEpOSITHOCTHBIN CMBICT. KBaHTOBBIN MPUHIIUT CyTiepro3unud. [1puH-
uun HeonpeneneHHocTH [ eiizenOepra. COOTHOIICHHS HEOTIPEIEIEHHOCTH U X cMbIc. CTallMOHApHOE ypaB-
venue Ipenuarepa. MukpodacTuiia B OJHOMEPHON MOTEHIINATIBHON sIME TPSMOYTOJIbHON GopMbl. TyHHETB-
HbI 3 pexT. KBaHTOBBIN rapMOHHYECKUH OCIIUILIATOP.




n/n

TeMbl JeKIIMOHHBIX 3aHATHH

22

OcHOBBI Teopuu aToMHOTO siipa. CoctaB aToMHOTO siApa. Hykitonsl. MaccoBoe u 3apsiioBoe yucio. M3oTomns.
Henenwne sipep. o-, B- U y-m3iIydeHue. o- u -pacman saep. EcrecTBeHHas painoakTHBHOCTh. 3aKOH paJHOaK-

TUBHOTO pacnana. [lepuox momypacmana. DHepPTys BBIXOa SACpHON peakiu pacnana. Jledekt macc. Y aens-
Hast 9HEPTHs CBSI3M HYKJIOHOB B siJpe. Y CTOWYMBOCTD U HEYCTOHYMBOCTS siyiep. Bo3MOKHOCTD TepMOsIEpHOTO
CHUHTE3a.

4.3 Conep:kaHue NPAKTHYECKUX (CEMUHAPCKNX) 3aHATHI

Ounas popma o0yveHus

No
TeMbl npakTHYeCKHX (CEMMHAPCKHUX) 3aHATHH
n/n
2 cemecTp

1 |KunemaTuka MOCTyNaTEeJBHOIO U BpaIlaTeIbHOIO ABMXKEHUA. CBA3b KHHEMAaTHYECKUX XapaKTePUCTHK NPHU
MOCTYNATENLHOTO U BPAIATENIEHOTO ABHKCHH.

2  |YpaBHEHHs AMHAMUKH ITOCTYIATEIBHOTO IBIDKCHHMS U BPAIATEIbHOTO ABM)KEHHS BOKPYT 3aKpETICHHOI ocH.
MOMEHT UMITyJIbCa U MOMEHT CHIIBIL.

3 |3aKoHBI COXpaHEHHs ¥ N3MEHEHHS UMITYJIbCa, MOMEHTA UMILYJIbCa U MEXaHUIECKOH SHEPTHUH.

4  |MexaHndeckue kojebaHus. 3aTyxalone U He3aTyXalomue KoebaHus GU3HIecKOro U MPy>KUHHOTO MasTHH-
KOB. BeiHyx/1eHHbIe K0teO6anus n pesoHanc. KonrponbsHas pabdora.

5  [Merozp! penieHns TepMOAMHAMUYECKUX 3a/1a4. VIcronp30BaHne ypaBHEHHS COCTOSIHUSI CUCTEMBI, ypaBHEHUH
TePMOANHAMHYECKHUX MPOLIECCOB U MEPBOr0 Havasla TEPMOJHMHAMHUKH IIPH pacyeTe MPOIeCCOB B UACATBHOM
rase. Beruncienue TemIoeMKOCTH TEPMOIMHAMUYECKUX MTPOIECCOB.

6 Brlunciienue u3MEHEHMs SHTPOIIUY TEPMOAMHAMUYECKOM cucTeMbl. Bropoe Hauano tepmoauHaMuky. [uk-
JIMYECKUE MPOLECCHI U BRIYUCIEHHE K.I1. 1. TertoBbix MamuH. [{ukn Kapro. ®ynkuus pacnpenenenus Mak-
CBeJlIa MOJIEKYJI Ta3a 0 BEIMYHHAM CKOPOCTEH U €€ IPUMEHEHHE K PacyeTy CPEJHUX BEITHMYHH.

7  |Oynxuwms pacnpenenenus bonbivana u 6apomerpudeckas Gopmyna. YacToTa CTOIKHOBEHHS MOJIEKYJI ra3a
co creHkoi. CpeHsis AiHa CBOOOIHOrO mpobera MOJIeKYIT rasa.

8  |[sIBnenus nepeHoca (TEMIONPOBOIHOCTD U B3KOCTh). KoHTponbHas pabora.

3 cemecTp

9  |[IpuHOMT CYNEPHO3UIMN U PACUET JIEKTPOCTATHUECKOTO MOJIS JUISi CHCTEMBI TOUEUHBIX 3aps/I0B U JUIs 3apsi-
714, paclpeeICHHOTO HENPEPHIBHO. Brrdncienne HapssKeHHOCTH U IOTEHIIMAA SJIEKTPOCTATHYECKOTO OIS,
CBs3b HANPSHKEHHOCTH | MOTEHIHaa. PaboTa o mepemMenieHuio 3apsiia B 3JEKTPOCTATHY €CKOM TI0JIE.

10 |I[IpumeHenue Teopembl ['aycca it pacdyeTa 3JIeKTPOCTATHUSCKUX MOJICH. DHEPIUsl CHCTEMBI 3aPsDKCHHBIX
YaCTHI] U SJIEKTPUIECKOTO 1MOJIsl. EMKOCTB M SHEeprus 3apspKeHHBIX KOHIEHCATOPOB.

11  |3axons! noctossHHOTO TOoKA. [IpaBmina Kupxroda. Tok B HEOTHOPOIHBIX IPOBOAHUKAX. BEIUnCIeHE 2IIeKTp U-
YECKOro 3apsaja, IPOTEKAOLIEro Mo HEMNH U BBLACISAIOIIErocs B IEKTPHUUECKON IeNN JIXKOyJIeBOro Temna. 3a-
koH Jxoyns-Jlenua. KonrpossHas pabdora.

12 |Pacuer MarHUTHBIX MOJIEH ¢ MOMOIIBIO 3aKkoHa bro-CaBapa 1 ¢ MOMOIIBIO TEOPEMBI O LUPKYJIISIHH.

13 |Cunsl Jlopenua u Ammepa. J[BrxeHue 3apsKEHHON YaCTHIBI B CTAIIMOHAPHBIX AJIEKTPHYECKOM U MAarHUTHOM

noJisax. Cuiibl, JEUCTBYIOIINE HA DJCKTPUUECKUA M MAarHUTHBINA AUMNOJb (KOHTYP C TOKOM).




Tembl NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

n/n

14  |SIBneHMeE 3NMCKTPOMATHUTHOW MHIYKIMU. 3akoH Dapajes. SBieHUs CaMOUHAYKIIUN U B3aMMHOW UHTYKITHH.
Brrancrenne HHAYKTHBHOCTH. DHEPTHS MAarHUTHOTO TIOJIS.

15 |CoOcTBeHHBIC ANEKTPUYCCKHIE KOJICOAHHUS B IIEIIAX. DICKTPHUCCKUI KoleOaTeIbHbIN KOHTYD U €ro mapameT-

pHl. BeiHyXeHHBIE 3neKTpHdeckue koebanns. KonrponeHas paboTa.

4.4 Conepsxkanue 1a00paTOpHBIX padoT

Ounas popma o0yveHust

No
HaunmeHnoBanus 1adopaTopHbIX padoT
n/n
2 cemecTp

1  |HccrnenoBaHue KOCOTO yaapa O HAaKJIOHHYIO IFIOCKOCTb

2  |Yopyruii yoap mapoB

3 |OnpeneneHue CKOPOCTH MYJIU C MOMOIIBIO OAITUCTHYECKOTO MasTHHKA

4  |M3mepeHre CKOPOCTH MYJIU C MOMOIIBIO (PU3MYECKOTO MasTHHKA

5  |OnpeneneHue CUIIbI TPEHUS CKOJIBKEHUSI

6  |M3yyeHue BpalaTeIbHOTO ABHKECHUS

7 |Onpenenenue panuyca KpUBU3HBI BOTHYTOW MMOBEPXHOCTH METOAOM KaTalOLIErocs MIapruka

8  |V3mepeHune CKOPOCTH IIyJIM C TIOMOIIBIO BPAIAIONIEHCS M1aT(OPMBI

9  |Onpenenenne kodddupeHTa TpEeHUs Ka4eHUs IS pa3InYHBIX MaTepUaioB

10 |OmnpeneneHrie MOMEHTOB HHEPIIMH METOIOM KOJicOaHHI

11 |OnpepeneHrie MOMEHTA UHEPLUH C METOIOM KPYTHIIBHBIX KOJIeOaHU i

12 |Onpepenenue yCKOpeHUst CBOOOIHOTO MAJACHUS C TIOMOIIBIO (PU3NUECKOr0 MasTHUKA

13  |HU3yuenwue konebaHMii NIPYKMHHOTO MasiTHUKA

14  |Onpenenenue nokazatens aguadatel MeTooM Kiemana u Jlesopma

15 |Omnpenenenune k03P PUIEHTA TOBEPXHOCTHOTO HATSHIKEHUS BOJIBI METOJOM OTPBIBA KOJIbIIA
16 |OnpemeneHue BI3KOCTH KHUIKOCTH 10 MeToxy CTOKCA

17 |Onpenenenue amuHBI CBOOOAHOTO TIpodera ¥ 3HHEKTUBHOTO qUaMeTpa MOJIEKYIT BO3IyXa

3 cemecTp

18 |HccnemoBaHue 3JMEKTPUIESCKOTO MOJIS IIPOBOTHUKA C TOKOM

19 |H3mepeHue COMpOTUBIICHUI MPOBOJIHUKOB MOCTOBBIMH CXEMaMHU

20 [MaruuTHOE moJie 3emMiu

21  |OmpenencHue yaelbHOTO 3apsiia 3JEKTPOHA

22  |UccrnepoBaHue MarHUTHOTO MOJIsl COJICHOUIA




Ne
HanmenoBanus 1a60paTOPHBIX padoT
n/n
23 |OmpeneneHue UHAYKTUBHOCTH TOPOU/IA C (PePPUTOBBIM MarHUTOIIPOBOAOM
24 |UccrnenoBaHue DIICKTPUYECKHX 3aTYXalOMINX KojaeOaHni
25 |OmpenesneHue OCHOBHBIX XapaKTEPHCTHK KOJIEOATEILHOTO KOHTYpa METOJJOM pe30HaHca
26  |PenaxcalioHHBIE KOIEOAHUS
27  |TepMO3JEKTPHUECKHUEC SIBICHUS
4 cemecTp
28 |OmpeneneHue paiyca KpUBU3HBI JIMH3HI ¢ TIOMOIIBIO Kosterr HproToHa
29 |OmpeneseHUe ATMHBI CBETOBOM BOJHBI C MOMOILIBIO IH(PAKIHOHHON PEIIETKH
30 |Ompenesnenue MIMPUHBI 3aIIPEIIEHHON 30HBI OIYNIPOBOHHUKA M TEMIIEPATypHOTO KO3 (UIIMEHTa COTPOTHB-
JICHUS MeTaJlIa
31 |UccrnenoBanue TyHHEIBbHOTO 3((dexTa ¢ MOMOLIBIO0 NOITYIIPOBOJHUKOBOTO TYHHEIBHOTO ANO/A
32  |OmpeneseHue MIMPUHBI 3aAITUPAIOIIETO CIIOS P-N-TIepexo/ia U KOHICHTPAIUU IPUMECH B 00JIaCTH JIABUHHOTO
mpo6ost
33  |M3yueHue moyrylpoBOAHUKOBOTO TPHOAA
34 |UccrnenoBaHue dIIEKTPUYECKHUX XapaKTEPUCTHUK MOJIYNPOBOIHIKA C TIOMOIIBIO A dekra Xoa
35 |HccrenoBaHue sSBICHUS TUCTEPE3UCa C TIOMOIIBIO OCIHuIorpada
36 |Ompenenenue Touku Kiopu
37 |OmpenenceHrie pabOTHI BBIXO/IA JIEKTPOHOB U3 MeTajlia
38  |M3mepeHHe BBICOKMX TEMIEPATYP C IOMOLIBIO OITHYECKOTO MUPOMETpa
39  |CHsTHe XapaKTepHCTHK U OINpPE/IeNICHUE TapaMeTpoB (pOToIeMEHTa
40 |CHsTHE XapaKTEPUCTHK U OMpPEACIICHHE TapaMeTPOB IOIYIIPOBOAHIKOBOIO (GOTOIHOA
41  |OnpenesneHue MOTSHIMAIOB BO30YKICHUS U HOHU3AIMH aTOMOB Ta3a
42  |/3y4eHue crieKTpa BOAOPO/A U ONpe/elieHne MOCTOsTHHOM Pundepra

4.5 Conep:kaHue KIMHUYECKUX MPAKTHYECKUX 3aAHATHI

3aHATHS YKa3aHHOTO THIIA HE TIPEyCMOTPEHBI OCHOBHOH NPo(eCcCHOHAILHOI 00pa3oBaTeIbHON IIPOrpaMMOoii.

4.6 CogeprkaHue caMOCTOSITEJIbHON PadoThI 00y4aK0LIEerocst

Ounas dhopma o0ydeHUs

Ne

/11

Buzsl 1 popMbl camocToATeNbHOM paboThI

10



11

Bugst 1 popMbl camocToATeNbHOM paboThI
n/n

2 cemecTp

1 |[ToaroToBka K BBIOJHEHUIO U CAaue JIA0OpaTOPHBIX padot. [loaroroBka oryera mo pe-
3yJnbTaTaM KaxKaou J1a0opaTopHOIl paboThI

[ToAroToBKa K MPAaKTHYECKUM 3aHATHSM U K BBIITOJIHEHUIO IBYX KOHTPOJIBHBIX padoT 1Mo
duzuke
[ToaroroBka K BEIIOIHEHHUIO JBYX KOHTPOJIEHBIX TECTOBBIX MPOLETYp MO (HU3NKE

4 |IloaroroBka K MPOMEXYTOUYHOM aTTECTALlMU U €€ IPOXOXKICHUE

3 cemectp

5 |[loxroroBka K BBINOJHEHUIO U claue JabopaTopHbix padot. Ilogroroska oryera mno pe-
3yJIbTaTaM Kaxa0# 1abopaTopHOil paboThI

HOI[FOTOBKa K ONPAaKTUYCCKHUM 3aHATHUAM U K BBIIIOJIHCHUIO JIBYX KOHTPOJIbHBIX pa60T I10
buznke

HOILFOTOBKa K BBIIIOJIHCHUIO IBYX KOHTPOJIbHBIX TCCTOBLIX IMTpOLECAYP 110 (1)1/131/11(6

8 |[loaroToBka K MPOMEXKYTOUYHOU ATTECTAIMH U €€ MPOXOXKICHUE

4 cemecTtp
9
[ToaroToBKa K BBITIOJHEHUIO U ciade 1abopaTopHbIX padboT. [loaroToBka otTyera mo
€3yJIbTaTaM Kaxaoi 1abopaTopHOii paboThI
10

[loaroToBka K BBIIOJIHEHUIO ABYX KOHTPOJIBHBIX TECTOBBIX IMPOLECAYP 1O (1)I/I3I/IK6

11 IToaroToBka k HpOMC)KyTO‘IHOﬁ aTTeCTalluU U €€ MPOXOKIACHUC

5 Cucrema GopMHUPOBAHUA OLIEHKH Pe3yJbTATOB 00y4YeHHs MO AMCIHUIIUHE (MO-
AYJI0) B PaMKaxX TEKYyLIero KOHTPOJISA YCIeBAeMOCTH U INMPOMEXKYTOYHON aTTecTaluu
o0yuarouerocs

Ounas ¢popma o0yueHust

MeponpusiTusi TeKyIero KOHTpoJisi ycleBaeMoCTH MaKCHMAIBLHOE

M IPOMEKYTOYHOM aTTeCTALMH 00y4aI0LIEroCst KOJIN1eCTBO 621108

2 cemecTp

. . |OunennBaeMasi ydyeOHasi 1eITeJIbHOCTD
Texymmit [TepBsrit

. |[00yuaromerocs:
KOHTPOJb | pyOeKHBIN

BrimonHenue u 3anmra TpéX 1a00paTOPHBIX 12

CIIEBa€MOCTHU | KOHTPOJIb
Y P pabot




MeponpusiTusi TeKylmero KOHTpoJisi ycreBaeMoCTH

H MIPOMEKYTOYHOM aTTecTaluu 00y4aierocs

MaxkcumajabHoe
KOJHUYECTBO 0aJ1710B

Boinonnenue KOHTPOJILHOM paboThI 10 PU3UKe 8
Ha TIPAKTHYECKUX 3aHSATHIX
BrinonHeHue KOHTPOJIBHBIX TECTOBBIX 3aJaHUIN 10
Utoro 30
OuennBaemasi yueOHasi 1eiTeJIbHOCTD
o0yuarouerocs:
Bropoit Boinonnenue u 3amura TpéX 1a00paTOpHBIX 12
pabor
pyOeKHBIN
BrinonHnenue KOHTPOJIBLHOUM paboThI 10 PU3UKE 8
KOHTPOJIb \a mpakTHUECKUX 3aHATHSIX
BrinonHeHue KOHTPOJIBHBIX TECTOBBIX 3aJaHUMN 10
Hroro 30
[TpomexxyTou- |DK3aMeH 40 (100%)
Has aTTecTanus
3 cemecTp
OnennBaemasi ydaeOHasi AeATEJIbHOCTD
o0yuarouierocs:
. |BbImonHenue u 3amura TpéX 1abopaTopHbBIX 12
[IepBb1it
., [padot
pyOeKHBIN
BrinonHeHue KOHTPOIBHOM padOTHI 10 (HU3HKE 8
KOHTPOJITh
Ha TPAKTHYECKHUX 3aHATHIX
BrimonHeHne KOHTPOJIBHBIX TECTOBBIX 3aJaHUN 10
Texymmit
Uroro 30
KOHTPOJTb
OunenuBaemasi yueOHasi 1esiTeJIbHOCTH
yCIIeBaeMOCTH
o0yuarouerocs:
. |BbImonHenue u 3amura TpéX 1abopaTopHbBIX 12
Bropoit
. |padot
pyOeXHBIT
BrinonHeHne KOHTPOIBHOM pabOTHI 10 (HU3HKE 8
KOHTPOJTb
Ha TPAaKTHYECKUX 3aHATHIX
BrinonHeHNE KOHTPOJIBHBIX TECTOBBIX 3aJaHUI 10
Utoro 30

12



MeponpusiTusi TeKylmero KOHTpoJisi ycreBaeMoCTH MaKkcHMaILHOe
M IIPOMEKYTOYHOM aTTeCTAlHH 00yYaI0LIerocs KOJIM'eCTBO 6217108
[TpomexxyTou- |IK3amMeH 40 (100%)
Hasl aTTecTalus
4 cemecTp
OuennBaemasi yueGHasi 1eATeJILHOCTD
o0yuaronerocs:
IIepBbiit
DPYOEXKHBIIT Brinonnenue u 3anmra Tpéx 1abopaTopHBIX 15
pabort
KOHTPOITb
BrinonHeHue KOHTPOJIBHBIX TECTOBBIX 33aJaHUN 15
Texymmit
Utoro 30
KOHTPOJIb
OuenuBaemasi yueOHasi 1eITeIbHOCTb
yCIIEeBaEMOCTH
. |oOyuaromerocs:
Bropoit
.. |BbInosniHeHKe U 3ammTa TpEX J1abopaTOPHBIX 15
pyOeKHBIN
pabor
BelInonnHeHNEe KOHTPOJIBHBIX TECTOBBIX 3aJaHUI 15
Hroro 30
[Mpomexytou- /13 40 (100%*)
Hasl aTTecTaIus

* B cmydae oTkaza 00y4aroIerocs oT pe3yJbTaToB TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH

13

Ixajsa cooTBeTCTBHUSA OLICHOK B CTO0AJILHOU M AKAJIeMHUYECKOH CHCTEeMAaxX OLleHUBA-
HHS Pe3yJIbTATOB 00y4YeHUs M0 JMCHUIIMHE (MOIYJIIO)

Cucrema oleHNBaHUA

(3auer)

OueHku
pe3yJbTaToB 00y4eHust
CrobajutbHas cucTeMa OllEHUBAHUS 0-39 40 - 60 61 —-80 81 -100
AKkaJeMHuuecKas CUCTEMa OLICHUBAHUS
sk3aMeH, TudpepeHpoBaHHbIM 3aueT, | HeymoBue- | YaoBneTso-
( > b bep P ’ Y Xopomo | OTnu4HO
3aIuTa KypcoBOTO MPOEKTA, TBOPHUTEIBHO | PUTEITHHO
3aIuTa KypcoBoi paboThl)
AxaneMudeckasi CUCTeMa OLICHUBAHUS
He 3auteno 3a4TeHO
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6 Onucanne MaTepuaJIbHO-TEXHHUYECKOM 0a3bl (BKJIO4Yas 000py10BaHHEe U TE€XHH-
yeckHue cpeacTBa o0y4deHHUs1), HeOOXOAMMOW /Jf1 OCYHIeCTBJIEHUS 00pa3oBaTEIbLHOIO
npouecca no JucuuIinHe (MoayJii)

Jlns ocyuiectBiieHrs 00pa3oBaTeNbpHOTO Mpoliecca Mo JUCHUILIMHE (MOAYII0) TpedyeTcs:

- Jlnist mpoBeIeHHst JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHUH 10 TUCIMIUIMHE TpeOyeTcs: yueOHas ayAuTopus;
- Jlns mpoBeseHus J1abopaTOPHBIX paboT Tpedyercs yueOHast 1abopaTopusi, OCHAICHHAs J1a0OpaTOPHBIMU
YCTaHOBKaMH HE MeHee 7-8 pa3HbIX THIIOB B 001IeM KoiauuecTBe He MeHee 30 pabounx MecT, a Takke HeoO-
XOJMMBIMH JJIs1 IPOBEICHUS (PU3HUECKOTO IKCIIEPUMEHTA U3MEPUTEIILHBIMU IIPUOOPaMHU.

7 IlepeyeHb OCHOBHOM M JONOJHUTEIbHON y4eOHOM JIMTEPATYPbl, HEOOXOAUMOM
JJISL OCBOCHUS TUCUMILIMHBI (MOLYJIs1)

7.1 OcHoBHas JuTEpaTypa

1. CaBenseB U.B. Kypc ¢husuku : yued. mocodue i By30B : B 3 T.: T. 1: Mexanuka. MonekyispHas
¢uzuka/ U. B. CaBenbeB . — 4-¢ u3f., crep. — Cankr-IlerepOypr, MockBa, Kpacuogap : Jlans, 2008.— 352
c. ISBN 978-5-8114-0685-2 (Tom 1).

CagenseB U.B. Kypc ¢usuku. B 3-x tr. T.1. Mexanuka. MonekymnsipHas ¢usnka [DIEKTpOHHBINA pecypc]:
yuebHoe nmocobmne/ — DneKTpoH.TeKcToBbIe ganHble. — CI16, M.: Jlanb, 2017. — 356 c. — Pexxum pocryna:
https://e.lanbook.com/book/95163#book_name.— 3BC “Jlanp”, mo mapoJiro.

2. CasenbeB U.B. Kypc dusuku : yued. mocodue st By30B : B 3 T.: T. 2: Dnekrpudecto. Konebanus
u BoaHbl. BonHoBas ontuka / U. B. CaBenbeB . — 4-e uzn., crep. — Cankr-IlerepOypr, Mocksa, Kpacnonap
: Jlanp, 2008 .— 468 c. —ISBN 978-5-8114-0686-9 (Towm 2).
CasenbeB U.B. Kypc ¢usuxku. B 3-x t1. T.2. DnexrpuuectBo. Konebanus u BoiHbl. BomHOBas omnTuka
[DnexTpoHHbIN pecypc]: yueOHoe mocodbue/ — DnekTpoH.TekcToBble nanubie. — CII6, M.: Jlans, 2018. —
468 c. — Pexum nocryna: https://e.lanbook.com/book/100927#book_name.— DBC “Jlanp”, o maposito.

3. Cagennes, U. B. Kypc ¢usuku : yue6. nocodue ans By3os : B 3 T. T.3. KBanTtoBas ontuka. ATom-
Has ¢usuka. Pusnka TBepaoro Tena. Pu3nka aTOMHOrO siapa U aneMeHTapHbix yactul / U. B. CaBenbeB . —
3-e u3n., crep. — Cankr-Ilerep6ypr, Mocksa, Kpacnonap : Jlans, 2008 .— 303 c. —ISBN 978-5-8114-
0684-5 (Tom 3).

CagenweB 1.B. Kypc ¢usuku. B 3-x 1. T.3. KBanToBast ontuka. AtoMHas ¢pusuka. Pusrka TBEpAOTO Tena.
®dusnKa aTOMHOTO s/ipa U DJIEMEHTApPHBIX YaCTHUIl [DJNEKTPOHHBIN pecypc|: yueOHoe mocodue/ — DIek-
TpOH.TeKCTOBbIe  gaHHble. — CII6, M.: Jlams, 2018. — 308 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/98247#book_name.— DBC “Jlanp”, 1o napoJto.

7.2 JlonoJIHUTE/ILHAS JIUTEPaTypa

1. YeptoB A.T'., BopoOneB A.A., moxa pea. O6mas ¢pusuka (11st 6akaiaBpoB) [ DIEKTPOHHBINA pecypc]: yaeOHoe moco-
oue/— DnextpoH.TekcToBbie maHHbie. —M.: KaoPyc, 2016. — 800 ¢. — ISBN 978-5-406-05760-5 —Pexum goctyma:
https://www.book.ru/book/922169.— 5BC “BOOK.ru”, no naposio.

2. Konmaxos 10.H., [lekap YO.A., Jlexxnea JI.C. Tepmoaunamuka u MmonekynspHas ¢pusuka. Jlexinuu
o usuke : yued. mocodbue [ DNEKTPOHHBIN pecypc]/ DneKTpoH.TeKCcToBbIe AaHHble. — Tyna : U3a-Bo
Tynl'V, 2008 .— 139 c. : un.— ISBN 978-5-7679-1221-6. .- Pexxum noctyma:
https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390. — OBC “bubaunoTex”, mo
apoiko.

3. Konmaxos 1O. H., Ilekap FO. A., Jlarya U. M. DieKTprUuecTBO ¥ MarHETU3M : JIEKLIUH 110 (PU3HKe
[DnexTpoHHbIH pecypc]/ DnekTpoH.TeKcToBbIe naHHble. — Tyna : U3a-Bo Tyal'V, 2008 .— 140 ¢. — ISBN


https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390
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5-7679-0186-4. .- Pexxum pocrymna: https://tsutula.bibliotech.ru/Reader/Book/
2014112810334538607700008298. — ObC “bubaunoTex”, mo mapoJo.

4. Konmakos 10.H., Ilekap }0.A., JIexxnesa JI.C. DnekTpoMaraeTu3M M ONTHKA : JICKIIUH 110 (PU3UKE
[DnexTpoHHbIH pecypc]/ DnekTpoH.TeKcToBbIe qanHble. — Tyma, 2010 .— 130 c. : mim .— ISBN 5-7679-
0187-2. .- Pexxum noctyna: https://tsutula.bibliotech.ru/Reader/Book/ 2014112810384275951700003447. —
OBbC “bubmuoTex”, Mo mapoJro.

5. Konmakos F0.H., Ilekap FO.A., JIexxneBa JI.C., Cemun B.A. OCHOBBI KBAaHTOBOU TE€OPUU U
aTOMHOM (pu3uKH: yuel. mocodue [DNeKTPOHHBIN pecypc]/ DNeKTpOoH.TeKCTOBbIC JaHHbIe. — Tyna : U3a-Bo
Tynl'Y, 2010 — 148 c.— ISBN 5-7679-0352-2. - Pexxum pocrymna:
https://tsutula.bibliotech.ru/Reader/Book/ 2014112811001257771700009442. — ObC “bubmuoTex”, mo

apoJIo.

6. Konmaxkos 0. H., Kaxapckas C.E. ®uzuka. JnekTpoMarHeTn3M: pyKoBOJCTBO K IIPOBEAEHUIO CAMOCTOSATENIHLHOM pa-
OOTHI CTY/IEHTOB: y4eOH. TocoOue [ DNeKTPOHHBII pecypc]/ DneKTpoH.TeKcToBble AanHble. — Tyna : M3n-so Tynl'Y, 2017.— 156
c. .— ISBN 978-5-7679-33915-2. - Pesxxum moctyma:

https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096 — 3bC “bubauoTex”, mo ma-
poIIIO.

7. Konmmaxos 1O. H., JIesun J[.M., Cemun B.A. OcHOBBI (GU3NKN KOHJICHCUPOBAHHBIX CpPeJl M (PU3UKH
Mukpomupa: U.1 [DnexkTpoHHBI pecypc]: yue6H. mocodue/ DIeKTpOH.TeKCTOBbIE NaHHble. — Tyna : M3a-Bo
Tynl'Y, 2014.— 185 c¢. .— ISBN 978-5-7679-2655-8. - Pesxxum noctyna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163 — OBC “bubauoTex”, o mapo-
JI1O.

8. Konmakos 1O. H., JIlesun JI.M., Cemun B.A. OcHOBBI (pU3UKH KOHACHCUPOBAHHBIX Cpell U PUBUKH

Mukpomupa: U.2 [DnekTpoHHbIH pecype]: yueOH. mocodbue/ INeKTpOH. TEKCTOBbIE JanHble. — Tyna : 3a-Bo

Tynl'Y, 2014.— 150 c¢. — ISBN 978-5-7679-2661-9. - Pexxum noctyna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632 — 3BC “bubnuoTex”, mo napoo.

8 Ilepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHON ceTH «UHTEp-
HET», He0OXOAMMBIX /IJI51 OCBOEHUS TN CIUIIMHBI (MOIYJIA)

1. https://tsutula.bibliotech.ru/ — DnexTponnsiii yntanbublii 3a1 “BUBJIMOTEX” (yueOHUKH aBTOPOB
Tynl'V) no napoto.

2. http://www.iprbookshop.ru/ — 95C IPRBooks (Bkiro4aeT 0a30ByI0 KOJUICKIIUIO YIEOHBIX TOCOOHH 110
¢buszuke).

3. https://e.lanbook.com/books/918#fizika 0 _header — OBC u3narenbcrBa JIaHb (JOCTYN K HAYYHO-
00pa3oBaTeTbHOMY pecypcy 1o (pu3nkKe).

4. https://biblio-online.ru/ — 3bC u3natenscTBa KOpaiit (10cTyn kK HaydHO-00pPa30BaTEIILHOMY PECYPCY,
BKJTFOYAs U3JaHUsA 110 (pU3nKe).

5. http://sfiz.ru/ — Bes ¢pusuka. HayuHo-oOpa3oBaTeIbHbIH MPOEKT.

6. http://window.edu.ru/catalog/ — Poccuiickuii 00pa3oBaTenbHbIN OPTA 10 (PU3KKE - PECyPChI IS
CTYZICHTOB U TMPEIO/IaBaTeNeil.

7. http://ph4s.ru/books_phys.html — O6pazoBarenshsbiii mopran no puznke (MUDUN).

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

9. https://www.ufn.ru/ — caiir xxypHana “Ycnexu Gpusndeckux Hayk”.

10. http://www.physnet.ru/PhysNet/education.html — ®usudeckoe odpazoBanue 3a pyoesxkom (english).



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/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 Ilepeyenb MHGOPMAIMOHHBIX TEXHOJIOTUH, HEOOXOIUMBIX VIS OCYLIECTBJIEHUSA
o0pa3oBaTeJIbHOI0 MpoLecca Mo AUCHUILIUHE (MOAYJII0)

9.1 IlepeyeHb HEOOXOAMMOIO €KETOAHO OOHOBJISIEMOTO JIMIIEH3HOHHOTO U CB00O/I-
HO PacHpoCTPaHseMOro NMPOrpaMMHOI0 o0ecrmevyeHHs, B TOM YHCJI€ 0Te4eCTBEHHOTO
NMPOU3BOICTBA

1. ITaker oducHbIX npunoxenuit MoitOduc;

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NMPOPecCHOHAIBLHBIX 0a3 JAHHBIX H
UHG(OPMAITMOHHBIX CIIPABOYHBIX CHCTEM

CoBpeMeHHbIe TIpodeccHOHANbHBIE 0a3bl JaHHBIX UM WH(GOPMAIMOHHBIE CIIPABOYHBIE CHUCTEMBI HE
TpeOyroTCsl.



