MHNHOBPHAYKHN POCCHUA

denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE
00pa30BaTEeNbHOE YUPEKIEHUE BBICIIETO 00Pa30BaHUS

«TynbCKHUM TOCYJapCTBEHHBI YHUBEPCUTET»

NuctutyT EcTEeCTBEHHOHAYYHBIN

Kadenpa «Duznkar»

VY TBepkIeHO Ha 3aceqaHuu Kadeapsl
«Dnznka»
«31» aBrycta 2020r., mpotokoi Ne 1

3aBenyromuii kadeapoi

%f‘/:zﬁ’- P.H.PocTtoBieB

PABOYAS ITPOI'PAMMA JUCHUAIIVIMHBI (MOY JISA)
«Puzuka»
OCHOBHOI1 MPO(ecCHOHATBHOI 00pa30BaTEIbHOM POrPaMMBbI
BbICIIETr0 00pa30BaHMs — MPOrPAMMBI CHIEIHAINTETA
10 CIIEHHAIBHOCTH
24.05.06 CucreMbl ynpaBjieHHs JeTaTeJbHbIMH aNlliapaTaMu
CO cIieuajn3anuen

Cucrembl yYupaBJICHUA 0eCIMUJIOTHLIMH JIeTATEJIbHBIMU alnmnmaparaMmu

®dopma oOydeHus: OUHas

Nnentudukanmonusiii Homep oOpazoBaTenbHON mporpammsbl: 240506-01-21

Tyna 2021 rox



JIMCT COI'ZTACOBAHUA

paboueii nporpaMMbl JUCUUIJINHBI (MOXYJIs1)

Pa3paboTuuk(m):

Sxynaosa E.B., 1011, K.T.H., TOIL & ‘//

(DHUO, oondcnocms, yueHas cmeneHs, yueHoe 38anue)



1 Hean 1 32124 OCBOEHMSI TUCIUILJIMHBI (MOTYJIs1)
Heabro 0cBOCHMS TUCIMIUIUHBI (MOJTYJIS) SBJISIETCS

— co3anue QyHIaMeHTAIBHON 0a3bl IS JalbHEHIIeTr0 N3YYCHHSI OOIETEXHUYECKUX U CIICIUAThHBIX
JUCUUIUINH U I YCHEIHOW MOCIEeAYOEH ASSITENbHOCTH B KAYECTBE AUIUIOMUPOBAHHBIX CIIELIUAIHNCTOB.

3agayaMu OCBOCHUS JUCIUTUTMHBI (MOAYJIS) SIBJSIOTCS:

— U3y4eHUE OCHOBHBIX (PM3NYCCKUX SBICHUHN U UJICH,
— oBJIaJieHue (pyHIaMEHTaIbHBIMU OHATUSIMH, 3aKOHAMH U TCOPUSMHU KJIIACCUUECKOW U COBPEMEHHOM
(bU3HKH, a TAaKKE METOAaMH (PU3UIECKOTO UCCIICIOBAHMUS;
— (opMHPOBaHKE HAYYHOTO MHUPOBO33PEHUS U COBPEMEHHOTO (PM3MUECKOTO MBIIUICHHUSI;
— OBIIQJICHHE MTPHEMAaMH U METOJIaMU PEIICHHsI KOHKPETHBIX 3a7a4 U3 Pa3IMYHBIX 00J1acTel AeITeIbHOCTH,
OCHOBAHHBIX HAa MPUMEHEHUH M MCIIOJIb30BaHUH PA3JIMYHBIX SBICHUH M 3aKOHOB (DU3UKH;
— O3HAKOMJICHHE C COBPEMEHHOW HAYYHOMU aIapaTypou;
— (hopMHpPOBAHKE HABBIKOB MIPOBEICHUSI MPUKIIATHOTO (PU3UIECKOTO IKCIIEPUMEHTA;

— (hopMUpOBaHHE YMEHUS BBIICIUTh KOHKPETHOE (PU3NYECKOE COJIEp)KAaHUE B MPUKIAIHBIX 3a/1a4ax yueo-
HOM U Tpo(hecCHOHAIBHON AEITETbHOCTH.

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

JuctumumHa (MOIYiIh) OTHOCHUTCS K 00S3aTebHON YacTH OCHOBHOU MpodeccroHanbHOW 00pa3oBa-
TEIbHOU MPOTPaMMBI.

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

[TepeueHb MIaHUPYEMBIX Pe3yabTATOB OOYYEHHUS MO JUCHMILIMHE (MOJIYNI0), COOTHECEHHBIX C ILIa-
HUPYEMBIMH pEe3yJbTaTaMH OCBOECHHS OCHOBHOH IpodeccuoHalbHOW 00pa3zoBaTeiabHOM Mporpammsl (¢pop-
MUPYEMBIMH KOMIETEHIMSIMH) U UHIUKATOPAMHU HMX JIOCTH)KEHHUS, YCTAaHOBJIEHHBIMU B OOIIEH XapakTepu-
CTHKE OCHOBHOM MpodeccuoHanbHOI 00pa3oBaTenbHOM MPOrpaMMBbl, IPUBEIEH HUXKE.

B PE3YIbTATC OCBOCHUA JUCHUIIIIMHBI (MOI[yJ'ISI) o6y11a101111/1171c51 JOJIKCH:

3HATh:
- TEOPHIO U OCHOBHBIE 3aKOHBI B 00J1aCTH €CTECTBEHHOHAYUHBIX M OOIICHHKXCHEPHBIX JUCIUILIUH (KO
kommnerenin OITK-1, uagukarop kommnereniuu OIMK-1.1);

yMeTh:
- MPUMEHSTh METOJIbl MAaTEMATUYECKOTO aHAIN3a U MOJICJIMPOBAHUS JUIsl pEUICHUSI MHKEHEPHBIX 3a/1a4
npodeccroHanbHOM aeaTenbHocTH (ko komnereniuu OINTK-1, uraukatop komnereniuu OITK-1.2);.

BJIAaJ1€Th:

- HaBBIKAMHU TEOPETUUECKOI0 U SKCIIEPUMEHTAIBHOTO UCCIIEOBAHUS JUIsl PELIEHNS NHKEHEPHBIX 3a7a4
npodeccroHambHOM AesTenbHocTH (Koa kommeTenin OITK-1, uaaukarop kommnerennuu OITK-1.3);.

4 O0beM U coiep:KaHue TUCUUIIIMHBI (MOXYJIA)



4.1 O0beM TUCHUILUIHHBI (MOYJISA), 00beM KOHTAKTHOM M CAMOCTOSITeJIbHON pa-
00TbI 00y4yarouIerocst NPy OCBOCHUM AUCUMILVIMHBI (MOAYJIfA), (POPMBI NPOMEKYTOUYHOM
aTTeCTANUM MO JMCHUIVIHHE (MOYJII0)
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Ounas dpopma 00yueHus
2 113 4 144 32 16 16 - - 0,25 | 79,75
3 €] 4 144 32 16 16 - 2,0 0,25 | 77,75
4 €) 3 108 32 16 - 2,0 0,25 | 57,75
Hroro — 11 | 396 96 48 32 - 4,0 0,75 | 215,25

4.2 CoanepskaHue JIEKIIMOHHBIX 3aHATHH

Ounas ¢popma o0yveHus

Ne
TeMbl JeKIHOHHBIX 3aHATHI
n/n

2 cemecTp

1  |Ponp ¢usuku B pasBuTHH TeXHUKU. OOIIast CTPYKTypa U 3a7ja4u Kypca (hH3HUKH.

Cucremsl orcuera. CKalsipHbIE M BEKTOPHBIE (PM3MUYECKHE BETHMIMHBI. Pa3iokeHne Mpou3BOJIILHOTO JBHKESHUS
(U3MYecKOro TeNna Ha MOCTYyMaTeIbHOE M BpamaTeabHoe IBmkeHrne. KnaemaTrnka mocTynaTeTsHOTO ABHKe-
HUS B TPEXMEPHOM TpocTpaHcTBe. [lepemernienne, CKopocTs, yckopenue. Mcmonb30Banue MPON3BOIHBIX 1
HHTErpajoB B KHHEMATHKE IIPOU3BOJILHOTO ABWKEHHA. KrHeMaTrnka KpUBOJIMHEIHOTO OCTYaTENbHOTO
nBkeHus. HopmanbHOe U TaHreHnuansHoe yckopenue. KiuHemaTuka BpalaTeIbHOTO IBUXKEHUS BOKPYT 3a-
KpETUICHHOH OCH. YTIIOBas CKOPOCTh U YITI0BO€ yCKopeHHe. CBA3b IMHEHHBIX M YTIIOBBIX KHHEMAaTHIECKUX
MIEPEMEHHBIX.




TeMbl JeKIIMOHHbBIX 3aHATHH

JlMHaMUKa MOCTYIATEIBHOTO U BPAIIATEILHOTO JBMKEHUs. VIMIynbc MaTepuaabHO# Touku (dacTuirs). Pas-
HOBHTHOCTH CHJI B KJIACCHYECKOW MexaHHKe. VIHepIanpHbIe CHCTEMBI OTcueTa. 3aKOHb Hpl0TOHA B MHEPITH-
QIBHBIX CHCTEMaX W MX CIeACTBUA. HemHepImaapHbIe CHCTEMBI OTCUEeTa M YPAaBHEHHS AMHAMHUKH HOCTYTIa-
TEJIBHOTO JIBM)KCHUS B HEMHEPIMAJIBHBIX CHCTEMaX OTcueTa. PaboTa CHIIbI pH MOCTYNATSILHOM JIBUKCHUU.
MomrHocTh. KuHeTnueckas 3HepTus MaTepUaibHON YacTUIlbl. KOHCepBAaTHBHBIC 1 HEKOHCCPBATHBHBIC CHIIBL.
HuccunaruBaeie cwibl. [loTeHIMansHas SHeprus YacTUbl. [loTeHanpHas SHEPTHs B TOJIE CHIT TSDKECTH U
MOTCHIMATbHASI YHEPTUS YIIPYTrOTr0 B3aMMOICHCTBHS. DKBUITOTCHIMATIBHBIC MOBEPXHOCTH. Y CIIOBHUS COXPaHe-
HUS M U3MCHCHUS MEXaHMYCCKON SHEPTHH MaTePHAIbHON YacTUIIbL. [10THBII UMITYJIBC CHCTEMBI MaTCPHAITb-
HBIX TOUYeK ((pU3MIecKoro Tena). Y CJIOBUSA €T0 COXpaHeHHs U M3MEeHEHNs. L[eHTp Macc cuCcTeMBbl MaTepralib-
HBIX TOUYeK ((pu3myuecKoro Tena). Y paBHEHHE IBIKCHHUS IIEHTpa Macc. PeakTuBHOE ABIbkeHHe. Cua TSTH 1
ypaBHeHHE Mernepckoro. MexaHu4eckast SJHEPTUsl CUCTEMBI YacTHIl. MOMEHT CHJIBI © MOMEHT UMITYJIbCca Ma-
TEepHUATbHOM TOUKH. MOMEHT MMITYJIbCa CUCTEMbI MaTePHAIIbHBIX ToUeK ((pusmdeckoro Tenaa). MOMEHT HUHEp-
[N MaTepUATFHON TOUYKH U (PU3UIECKOTO Tena. [IprMeps! BEIBOIa MOMEHTA HHEPIIUH CHMMETPHYHBIX TEIL.
Teopema lteitHepa. TeH3op MOMEHTa MHEPIIUH U TJIaBHBIE OcH MHEpIMU. OCHOBHOE YpaBHEHHUE JUHAMUKU
BpaIlIaTeJ'ILHOI‘O JOBHXKCHUA BOprF SaerHHeHHOﬁ OCH. 3aKOH COXpaHeHI/IH U NU3BMCHCHUA MOMCHTA I/IMHyJ'H)()a
¢usndeckoi cucreMbl. Knnetndeckas sHepTus BpallaTeIbHOTO JBIDKEHIS BOKPYT 3aKperuieHHoi ocu. [1om-
Hasl MEXaHWYeCKas YHEPT U CHCTEMBI M YCIOBHSA €€ COXpaHeHMs U M3MEeHeHUs. [Imockoe IBIKEeHUE U 3aKOHEI
coxpaHeHus. ['upockornsl U rupockonuueckuii addexr. Ipereccus ocu rupockorna.

MexaHuueckue Koje0anus 1 BoHbl. KnHeMaTH4eckue XapakTepUCTUKH KoJieOaTeIbHOTo mnpolecca (aMIuIH-
TyJna, asza, yactora). Y CJIoBHE BOSHUKHOBEHUS rapMOHUYECKUX KojieOannil. OTHOMEPHBII rapMOHUYECKHIA
ocumUIATOP (IPYKUHHBIA MasTHHK). CBS3b XapaKTEPUCTHK KoJIeOaHNs C HadyalbHBIMU yCIoBHAME. Duznde-
CKHUIl M MaTeMaTH4ecKuil MasgsTHUK. CBsI3b SHEPTUH FAPMOHUYECKOT'0 OCHMIIIATOPA U aMIUTUTY/IBI €To KojeOa-
Huii. CBOOOAHBIC 3aTyXaromue KojaeoaHus. 3aBUCUMOCTh aMIUTATY/IbI M IIEPUO/IA 3aTYXAIOIMX KOJCOaH i OT
koa(¢punmenra 3aryxanus. Kpurudaeckoe 3atyxanue. Jlorapnpmudecknii nekpement. CroxeHne B3auMHO-
NIepIEHANKYIISIPHBIX ¥ OJTHOHAINPABJICHHBIX KOJIe0aHui. MeTox BEeKTOpHOH MarpaMMbl. BeIHyXKIeHHbBIE KO-
nebGaHus. 3aBUCUMOCTb aMILIUTY bl 1 HAYaJIbHOM (ha3bl BEIHYKACHHBIX KOJIeOaHuid OT yacToThl. Pe3oHaHc U
PE30HAHCHBIE YaCTOThL. XapaKTEPUCTUKU BOJIHOBOTO Tpoiecca. J[irHa BOJIHBI, BOJHOBOM BEKTOp U (a3oBast
CKOpOCTb BOJHEL [110CcKHe U ceprueckne BosHbI. BosHOBOE ypaBHEHHE. YIIpyrie BOJIHBI B CIIOLIHBIX Cpe-
Jax.

OcHOBEI penaTuBHCTCKOI MexaHuku. [IpeoOpa3zoBanus [anniest 1 MPUHIMIT OTHOCHTENBHOCTH [ anmies.
DKcrnepuMeHTalIbHbIe (haKThl, MPOTUBOPEYAIINE KIIacCHUeCcKoil MexaHuke. [IpuHIMN oTHOCUTEIbHOCTH DiiH-
mrreiiHa. [loctynater DiiHtnreitHa. [IpeodpasoBanus JIopeHIa 1 MX CIIECTBHA. PeNATHBICTCKOE 3aMeTICHHIE
BPEMEHH U PEIATUBUCTCKOE COKPAIEHUE JTMHBL. PeIsITHBHCTCKUI MMITYJIbC M TIOJTHASI SHEPTHUSI PEISTUBHUCT-
cKoit yactuipl. CBsI3b PEIITUBUCTCKOTO UMITYJIbCA U TIOJHOM SHeprun. Dueprus nokos. Jledekr mace.

OCHOBBI TepMOIUHAMUKH. TepMOIMHAMIYECKUH U MOJIEKYIISIPHO-KHHETHYECKHH CIOCO0BI onmcanus. Tepmo-
JUHAMUYECKUe MapaMeTphl. TepMoInHaMUYecKHe MPOIECCHl: pABHOBECHBIH M HEPaBHOBECHBIN, 00paTUMBIN 1
HeoOpaTuMblii. OCHOBHOE (HyJIeBO€) Hayalo TEPMOJIMHAMUKHY. M ieanbHblil ra3 1 ypaBHEHHE COCTOSHUS HJle-
QJIBHOTO Ta3a. Y paBHEHHUs U30MPOLECCOB B UCABHOM Traze. BHyTpeHHsIsl sHEprus TepMOJUHaMUYECKOH cuc-
TeMBbI (MJeIbHOTO Ta3a) U paboTa 1o U3MEHEHHIo e€ o0bema. TermIoeMKOCTh TePMOAMHAMUYECKON CHCTEMBI
(moeanmpHOTO Ta3a) MPH Pa3IMIHBIX H30Mporeccax. I[lepBoe HadaI0 TEPMOAMHAMUKH. Y paBHEHHE MIEPBOTO
HavaJjla TepMOAMHAMUKH JUIs MJIeabHOTO Tra3a. AnnabaTHBINH M OJNTPOIHEIHN nporiecchl. YpaBHeHue [lyac-
coHa. TepMOJMHAMHYECKOE ONIPEIEIIEHHE SHTPOINH. VI3MEHEeHre SHTPONIMH IIPU Pa3IMUHbIX U30IPOLECCAX.
YacrHble GOpMYIHPOBKH BTOPOTO Hadala TEPMOANHAMHUKHA. HEeBO3MOXKHOCTB CYyIIECTBOBAHNS BEYHBIX JIBUTA-
tesieit 1-ro u 2-ro pona. Mi3aMeHeHne SHTponHHK pH HeoOpaTHUMBIX mponeccax. O6mas GopMynupoBka BTOpo-
ro Havana repmoauHamMuky. [{ukimmueckue npoueccsl. ki Kapro. K. 1. nukimyeckux npomeccos (Terio-
BBIX MallliH). X0JOIWIbHUK, KOHTUITHOHED, TeIJIOBOK Hacoc. Makpo- ¥ MUKPOCOCTOSIHIE CUCTEMBI. TepMo-
JMHaAMHUYecKasi BeposiTHOCTh. CTaTucTuueckoe onpeseneHne suTponuu (¢popmyina bossimana). Tperbe Haua-
JIO TEPMOJIUHAMUKH.




TeMbl JeKIIMOHHbBIX 3aHATHH

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOH Teopun. DyHKIUS pacnpeneneHus U e€ cmblca. OyHKIMS pacnpeaene-
Hus ['aycca 1 cimyyalinplx BenuuuH. Pacnipenenenue MakcBeinia MOJIEKYJI IO IPOEKUHAM U IO BETUYUHAM
CKOpOCTel. DKCreprMeHTaNIbHas IpoBepKa pacupeneneans Makcsemna. CpeHIe CKOPOCTH MOJIEKYIT Ta3a.
YacToTa coyaapeHui MOJIeKyJI ra3a 0 CTeHKY cocyna. BHyTpeHHss SHepIrusl U TeIIOEMKOCTh B MOJIEKYJISIPHO-
KHHETH4ecKoi Teopuu. M ieanbHsblii ra3 B mosie BHEIIHUX ciil. bapomerpuueckas ¢popmyna. Pacnipenenenue
Boneumana.

Kunermueckue siBnenns (mporeccsl neperoca). CTOIKHOBEHHS MOJICKYJ ra3a Mex Iy coboit. DddextuBHoe
CeveHHNe B3aNMOICHCTBISI MOJICKYJI M CPEIHSIS IUTHHA cBOOOIHOTO Tpodera MoJieKysl. PaccesHue mydka Mo-
JIEKyJI B rasze. SIBieHus nepeHoca B uaeabHOM rase. [1oTok nepeHocuMoi BeIMYHHBI. TenIonpoBOIHOCTS.
Koaddunuent termonposoaunoctu. Auddysusa. Kosdbunment nmuddysun. Bsaskocts raza. JJuHamudeckuit
ko3 dunreHT Bs3kocTH. CHiia BA3KOTO TPEHHS B Ta3000pa3HO U KUAKOH cpene. JlammHapHOE U TYypOyIeHT-
HOE TCUCHHE ra3000pa3HO UM KHUIKOH Cpe/bl. Y paBHEHUE COCTOSIHUS PeatbHOro ra3a. ®a3oBbIie Mepexo bl
MIEpBOTO POJa.

3 cemecTp

OnexTpocTaTUdeckoe mnose B Bakyyme. Ilose moxosierocss ToueyHoro 3apsaa. HanpspkeHHOCT U MOTEHIMAT
nonst. [Ipuniun cynepnosuruu. Ilone cucrems! nokosimuxcs 3apsaos. Cuna Kynona. Pa6ora no nepemerne-
HUIO 3apsa B DJIIEKTPOCTATHIECKOM IoJie. CBsI3b HANPSHKCHHOCTH M ITOTEHITHANIA SJIEKTPOCTATHIECKOTO TIOJIS.
CunoBble JIMHUU U 9KBUIIOTEHIIMANbHBIE TOBEPXHOCTH. [I0TOK BekTOpa HampsbkeHHOCTH. Teopema ['aycca s
BEKTOpa HAIPSLKEHHOCTH 3JIeKTpocTaTiuueckoro noist. [Ipumenenue reopemsl I'aycca 1t pacuera Hanpsi-
YKCHHOCTH: TI0JIe PaBHOMEPHO 3apsHKCHHOTO MIapa, MpoBoja (HUTH), TiockocTH. Teopema [Maycea ams smex-
TPOCTATUIECKOTO oI B Aud hepeHmansHoi popme. Teopema 0 NUPKYISIIAN BEKTOPa HATIPSHKEHHOCTH
3MEKTPOCTATHYECKOTO MOJIS. DIEKTPUIECCKUN U0, DHEPTHUS JUIIONS B JICKTPUIECKOM T0JIe, TEHCTBYIO-
I1ast Ha Hero CUjla ¥ MOMEHT CHIL

IIpoBoHUK B 31eKTpocTaTHYecKoM Tose. IloBepxHOCTHBIE 3apsaabl. [Tosie BOIM3M NOBEPXHOCTH 3apSKEHHOTO
IIPOBOJHUKA. SIBI€HHE SIEKTPUUECKON HHAYKIUH. DKPaHUPOBKA MO POBOISAIIMM CIOEM. DIEKTPOCTATH-
YecKas 3aluTa. DIeKTpuieckas EMKOCTb IPoBoaAHUKA. KoHaeHcaTophl 1 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 CBA3AaHHBIE 3apA/bl. JJMdaekTpudeckas IPOHUIIAEMOCTh CPeIbl U

BEKTOP dJIeKTprUeckoil mHAyKun. Teopema ["aycca 11 BEKTOPOB MOJISIPU30BAHHOCTH U 3JIEKTPUIECKON MH-
nykiuu. [lone Ha rpaHuIe AMAIICKTPHUKA. | paHUYHBIE YCIOBHS U BEKTOPOB HAIIPSDKEHHOCTH M JIEKTpUY e-

cKoil nHAYKIUH. I[TOTHOCTE SHEPTUH ITEKTPOCTATUIECKOTO TOJIS B AUIIEKTPHKE.

11

CrarroHapHbIi 3JeKTpuuecKuii ToK. Crjia TOKa U INIOTHOCTh TOKA. Y PaBHEHHE HEMPEPBIBHOCTH JJICKTPHYC-
CKOTO 3apsfia U yCJIIOBHE CTAIIMOHAPHOCTH TOKA. DIIEKTPHYCCKOE T10JI€ B IPOBOJHHUKE C TOKOM M 3aK0H OMa B
nokanbHOHU popme. [IpudnHa 3aTyxaHus TOKa. DICKTPUIECKOE COMPOTUBICHUE MPOBOJHIUKA. 3aKoHBI OMa U
Jxoyns-JleHna. YcioBue KBa3UCTaLlMOHAPHOCTH TOKa. [IpuuMHbI OSBIEHUS 3IEKTPOABUKYLIEH cuibl. Mc-
touanku DJIC. 3akon Oma Jy1si HEOTHOPOAHOTO yyacTKa IenH. Pa3BeTBiIeHHbIe dnekTpuueckue nemnu. [IpaBu-
na Kupxroda u ux npuMeHeHue.

12

[ocTostHHOE MarHUTHOE IOJIe B BakyyMe. [IpiunHa mosiBIICHISI MATHUTHOTO MOJIs1. BekTop WHAYKIIUN Mar-
HuTHOTO MoJis1. Cuna JlopeHna. MarHuTHOE 1MoJie ABHXKYIIET0Cs JICKTPUIECKOTO 3apsaa U JJICMEHTa TOKa.
3akon buo-Casapa-Jlamiaca. Cuna Amnepa. Teopema ["aycca aiist MHIYKIIMM MarHATHOTO 1oJist. Teopema o
LUPKYJISILIMU BEKTOPA NHAYKIMHA MarHUTHOTO 10J1s. [IpuMeHeHre TeopeMbl 0 HUPKYJIISILUY K pacdeTy MarHuT-
HOTO TOJISI: TIOJIE IHJIHHPUIECKOTO MPOBOJIA C TOKOM, IIOBEPXHOCTHOTO TOKA, COJICHOMJAILHON ¥ TOPOU-
JATFHOW KaTYIIKH ¢ TOKOM. TeopeMa o IUPKYISIUHA BEKTOpa HHAYKIUU B TUPPepeHIIHaTbHON Gopme.
CpaBHeHHE 0COOCHHOCTEH MIEKTPOCTATHIECKOTO U MATHUTOCTATHYECKOTO T0JIeH. [IBMkKeHHne 3apsKeHHON
YaCTHUIBI B IOCTOSTHHBIX MATHUTHOM U 3JICKTPUYECKOM MOJISAX. JIMITOTBHBIN MarHUTHBIA MOMEHT KOHTYpa C
TOKOM. DHEPrus 3aMKHYTOT'O MTPOBOTHUKA C TIOCTOSSHHBIM TOKOM BO BHEIITHEM MarHUTHOM moje. Cuia u Mo-
MEHT CHIIBI, AEHCTBYIOUTNE HA KOHTYP C TOKOM.




n/n

TeMbl JeKIIMOHHbBIX 3aHATHH

13

MarnuTtHoe nose B Benectse. Hamaruuuenue cpeasl ¥ BEKTOp HAMarHUYEeHHOCTU. MarHuTHas IpoHHULae-
MOCTb CPEZbI M BEKTOP HANPSDKCHHOCTH MarHUTHOTO MoJist. Teopema o mUpKyJISAIMN BEKTOpa HaNPSKEHHOCTH
1 BEKTOpa HAMarHUYEHHOCTH. MarHuTHoe rosie B MarHeTukax. Ilose mocrosaHoro Maruura. [lone Ha rpanu-
1le MarHeTuka. [ paHHuHbIE YCIOBUS JUIsI BEKTOPOB HAIPSKEHHOCTU M MHAYKIUH MAarHUTHOTO 1o, [IpudnHs
TIOSIBJICHUS AMa-, Tapa- U peppoMarHeTu3ma.

14

SIBnenue snekTpomaruutHoi nuAykuuu. [Ipupona 3/C snekTpoMarHuTHOW MHAYKIUU B TPOBOJAHHUKAX, ABU-
KYIIUXCSI B MATHUTHOM T110J1e. [IprHINT neiicTBUS 3TIEKTPOMOTOPA U TeHepaTopa EKTPUIECKOTO ToKa. Bux-
peBoe AEKTpUIecKoe MMoJie ¥ MPUIHHA eTo mosiBiieHus. 3akoH Papazes u npasuio Jlenna. [IpoBoaHuK 1 1m0-
CTOSIHHBIN MAarHWUT B IIEPEMEHHOM MarHUTHOM moJie. UuaykimonHbie Toku (Toku Dyko). Koadduruent nu-
TYKTUBHOCTU. IHIYKTUBHOCTH cosieHou1a. [[ITIOTHOCTh 2HEPrUM MarHUTHOTO TOJIs. SIBJIeHHE CAaMOUHITYKIIUU
u OJ1C camonnaykun. SIBneHne B3auMHON HHAYKINH. KoaQpuurueHTs B3anMHOM HHIYKTABHOCTH U TIPHH-
un aeicteus TpancdopmaTopa.

15

DnekTprYecKre KoeOaHus. DIeKTPUUeCKUi KoeOaTenbHbli KOHTYp. COOCTBEHHBIC AIIEKTPUYECKHE KoieOa-
HUSI B KOHTYpax (He3aTyXarolye ¥ 3aTyXalollne), X XapaKTepUCTUKU. BBIHYK/I€HHBIE 3JICKTPUYECKUE KOJle-
Oanus. Pe3oHaHc HaNpsDKEHUS Ha KOHICHCATOPE U TOKa B KOHTYpe. JJoOpoTHOCTE KoHTYpa. [loHoe conpo-
TUBJICHHE (MMIeTaHC) KOHTYpa. D(PPeKTHBHBIC TOK U HANIPSDKEHIE.

16

OnexTpoMarautHoe nose. Tok cmemenus. Cucrema ypasHeHuid Makcpesuia. [10TOK IIIOTHOCTH S3HEPTUU
371eKTpoMarHuTHOro noss. Bexrop IlolinTunra u teopema IlolinTrHra. BosiHOBOE ypaBHEHUE IS 3IIEKTPO-
MarHUTHOTO TIOJISl B UI€aIbHOM TURJIEKTpUKE (BaKyyMe). DIIeKTpOMarHuTHbIE BOJIHBL. BOJTHOBOI BEKTOP.
CKOpOCTb AJIEKTPOMAarHuTHBIX BOJH. CBSA3b HANPSKEHHOCTH 3JIEKTPUUECKOI0 U MArHUTHOTO T0JIS B SJIEKTPO-
MarHUTHOH BoJiHe. [lkana 31neKTpoOMarHuTHBIX BOJH. DHEPrUsl U UMITYJIbC JIEKTPOMAarHuTHOM BONHbI. M3my-
YeHHE JJIEKTPOMArHUTHBIX BOJIH YCKOPEHHBIMU 3apsiiamMu. BoJaHOBas 30Ha.

4 cemecTp

17

Bonnossle nponeccsl B ontuke. Cynepno3uus 31eKTPOMarHUTHBIX BOJH. Y CJIOBHE KOT€PEHTHOCTH U BO3-
HUKHOBeHHE nHTepdepeHnnu. OnTruueckas pa3HOCTh Xo/a. Y CJIOBHsI MaKCHMyMa U MUHHMYMa IIpH HHTepde-
pennuu. UaTepdepennuonHas cxema FOura. MaTepdepenus B ToHKUX mieHKax. [Tpuaiumn [roiirenca-
@penernst. Audpaknus cBeTa Ha y3KOH eI U KPYTIIOM MPENSATCTBUH. Y ClIoBHE U(PPaKIMOHHOTO MUHUMY-
Ma. MHoroxyueBas unrepgepenuus. Judpakionnas penerka u NpUHIKI criekTpoMeTpun. Kpurepwuit Pa-
nest. Pazpemaromas cioco6HOCTh AudpakinoHHOH pemeTkH. [lomspusaius 3JeKTpOMarHUTHBIX BOJH. [loss-
pu3aTopsl U 3ak0H Maitoca.

18

TennoBoe uznydeHne. DHEpreTHUecKas CBETUMOCTD, N3JTydaTeIbHas U ITOTIONaTeIbHAs CIOCOOHOCTh. 3aKOH
Credana-bonpumana 1 3aKOH CMeIIeHHsT BiHA U1 TEIUIOBOTO M3ITydeHHs aOCOIIOTHO YyepHoTro Tena. Koad-
¢umueHT noriormeHns. HenmpruMeHNMOCTh 3aKOHOB Kiaccnieckoi ¢usuku. ['unoresa [1nanka.

19

OCHOBBI KBaHTOBOH T€OpUH MUKpodacTUIl. @OTOH. DHEprus 1 UMIyNbe (GOoTOHA. BHENTHMI 1 BHYTpEeHHUN
dboTtorddexr. Ypapaenue DiinmTeitaa 1 Gotodrddexra. Pabora BeIXoa dIEKTpOHA U3 METAIlIa U KpacHast
rpanuna ¢porordpderra. Ipdpexr Komnrona. 'nnoresa ne bpoitns. Bonna ne bpoiins. OmbiTel o qudpakumu
MHUKpoyacTHll. KopIycKyispHO-BOJHOBOH JTyan3Mm.

20

OcHoBBI KBaHTOBOH Teopuu atoma. [loctynar bopa. BopoBckue anekTpoHHBIE OPOUTHI B OHOIIEKTPOHHOM
arome. CIIeKTp 3HEPIUH OJHOIIEKTPOHHOTO aToMa. M3irydeHne 0JHOAIEKTPOHHOTo aToMa. CIIeKTpaibHbIe
cepun. OpOUTATHHBIN MOMEHT UMITYJIECA ¥ OPOUTAIBHBI MATHUTHBIA MOMEHT 3JIEKTpoHa B aToMe. OpOu-
TaJILHOE ¥ MarHUTHOE KBaHTOBbIE unciia. OnbiTel LlTepHa-I'epiaxa. CoOCTBEHHBIH MOMEHT UMITYJIbCA U COO-
CTBEHHBIIl MarHUTHBII MOMEHT 3JIeKTpoHa. CIMHOBOE KBaHTOBOE YHCII0. CrcTeMa YeThIpeX KBaHTOBBIX YHCE
u npuHIU [laynu. 3anonHeHne 3IeKTpoHaMH 000JI09YEK B 0J000I09EK B aTOME.

21

OCHOBBI KBaHTOBO# TeOpUH MUKpOCHCTEM. OIIBIT C MPOX0KICHIEM MUKPOUYACTHIIB Yepe3 IBYXIIIEIICBYIO
muadparmy. BonHoBas QyHKINS U €€ BEpOATHOCTHBINM CMBICI. KBaHTOBBIN MPHHINTI Cyriepro3unwn. [TpuH-
uun HeonpeneneHHocTH [ elizenoepra. COOTHOMICHHS HEOTIPEISIICHHOCTH U UX cMbIc. CTallMoHapHOE ypaB-
venue Ipenuarepa. MukpodacTuiia B OJHOMEPHON MOTEHIINATIBHON sIME TPSMOYTOJIbHON GopMbl. TyHHETB-
HbI 3 pexT. KBaHTOBBIN rapMOHHYECKUH OCIIUILIATOP.




n/n

TeMbl JeKIIMOHHbBIX 3aHATHH

22

OcHOBBI Teopuu aToMHOTO siipa. CoctaB aTOMHOTO siapa. Hykionsl. MaccoBoe u 3apsimoBoe uncio. M30Tomnsl.
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-
Hasi SHEPIHsl CBA3M HYKJIOHOB B AJpe. Y CTOWYMBOCTh U HEYCTOHUUBOCTS siiep. BO3MOXKHOCTD TEpMOSIEPHOTO

CUHTE3a.




4.3 CoageprkaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

Ounas popma o0yveHus

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

1 |KuHemarunka MocTyHaTeNbHOTO M BPAIaTEIbHOTO IBIDKCHHSA. CBA3b KHHEMAaTHIECKUX XapPAKTEPUCTHK TIPH
MOCTYMATENBHOTO U BPAIIATEIIEHOTO JBIKECHUI.

2  |YpaBHEHUs AMHAMUKH ITOCTYATENBHOTO JBIDKCHHS M BPAIIATEIHHOTO ABMKEHHSI BOKPYT 3aKPETICHHOI ocH.
MOMEHT UMITyJIbca U MOMEHT CHJIBI.

3 |3aKoHBI COXpaHEHHs] 1 N3MEHEHHS UMITYJIbCa, MOMEHTA UMITYJIbCa U MEXaHHUYECKOW SHEPrHH.

4  |Mexaandeckue KojaeOaHus. 3aTyxXaloye U He3aTyXalomue KouebaHus GU3HIECKOTo U MPY>KUHHOT'O MasiTHH-
KOB. BrinyxkneHHbIe kKoneOaHust U pe3oHanc. KonTponsHast padora.

5  |Meroas! pemieHus TepMOAMHAMUUECKUX 3a7a4. VIcroap30BaHNe YpaBHEHHSI COCTOSIHUS CHCTEMBI, YpaBHEHHH
TepPMOAUHAMMYECKHX IPOLIECCOB U MEPBOro Havyajia TePMOJUHAMUKY NIPH pacyeTe MPOLeCCOB B UACANTBHOM
rasze. Berancnenne TemI0eMKOCTH TEPMOJMHAMUIECKHAX IIPOLIECCOB.

6  |BblumncieHne U3MEHEHHMS SHTPOIIMH TEPMOIMHAMHYECKOH crcTeMBl. BTopoe Hadano repmoauHamMuku. Lnk-
JIMYECKUE MPOIIECCH U BBIYMCIICHNE K.IT.JI. TeTIOBBIX MamuH. [{ukn KapHo. ®@yHkims pactpenenenus Mak-
CBeJJIa MOJICKYJI Ta3a 0 BEJIMYMHAM CKOPOCTel U e€ MPUMEHEHHE K pacyeTy CpeIHUX BEJIHMYUH.

7  |Oynkuwms pacnpenesnenus bonbiMana u 6apomerpudeckas popmyna. YacToTa CTOJIKHOBEHHS MOJIEKYJI ra3a
co creHkoi. CpeHsis ArHa CBOOOIHOTO mpodera MOJIeKYIT rasa.

8  |sIBnenust nepeHoca (TEMIONPOBOAHOCTD U BA3KOCTh). KoHTponbHas pabora.

3 cemecTp

9  |[IpuHOMT CYNIEPHO3UIMN U PACUET JICKTPOCTATHUECKOTO MOJIS ISl CUCTEMbI TOYEYHBIX 3apsI/IOB U IS 3apsi-
J1a, pacIpeeICHHOTO HENMPEPHIBHO. BrIdncieHne HapssKeHHOCTH U MMOTEHIIMAA 3JIEKTPOCTaTHYECKOTO OIS,
CBs13p HaNPSDKEHHOCTH 1 MOTEeHIMaNa. PaboTa 1o nepeMerieHuio 3aps/a B 3JeKTPOCTaTHIECKOM I10JIE.

10 |I[Ipumenenue Teopemsl ['aycca aiist pacuera EKTPOCTATHUECKHUX MOJIeH. DHEPIUsi CUCTEMBI 3apsHKEHHBIX
YACTHIL ¥ HJIEKTPHYECKOTO NOJIs1. EMKOCTD M 9HEpTrHst 3apsHKeHHBIX KOHICHCATOPOB.

11  |3axons! nocrosiHHOrO TOKA. [IpaBmina Kupxroda. Tok B HEOTHOPOIHBIX IPOBOJHNKAX. Brrancnenune anexTpu-
YECKOro 3apsja, IPOTEKAOLIEro MO HEMNH U BBLAEISAIOIIErocs B IEKTPUUECKON IeNHn JKOyJIeBOro Temna. 3a-
xoH J[xoynsa-Jlenna. KontponsHas pabora.

12 |Pacyer MarHMTHBIX MOJICH ¢ TOMOIIBIO 3aKk0HA bro-CaBapa 1 ¢ MOMOIIBI0 TEOPEMBI O IUPKYIISIIIUH.

13 |Cunsl Jlopenua u Amnepa. J[BrmxeHue 3apsKeHHOM YacTHIBI B CTAllMOHAPHBIX 3JIEKTPUYECKOM U MAarHUTHOM
mossix. CHITBI, IEUCTBYIONTHE HA SIEKTPHUECKUIT M MAaTHUTHBIN THUITONE (KOHTYp C TOKOM).

14  |sIBneHme >MeKTPOMATHUTHOW MHIYKIMH. 3akoH Dapajes. SBIeHus CaMOMHAYKINN W B3aNMHOW MHITyKITHH.
Brrancnenue HHAYKTHBHOCTH. DHEPTHs MarHUTHOTO TIOJIS.

15 |CobcTBeHHBIE ANMEKTPUYECKIE KONIEOAHNS B IEIAX. DIEKTPHUECKUil KoneOaTeIbHbIH KOHTYP U €ro mapameT-
pl. BeiHy>k/1eHHBIE 351ekTpHUeckue Kosiebanus. KonrponsHas padoTa.

4 cemecTp

16 |SIBncHus HHTEP(EPCHIINH.

17  |SBneHus nudpakuuu.




Ne
Tembl NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

n/n

18 |Temnosoe m3nyuenue. Pororpdexr. dpdexr Komnrona. Kopnyckynspasie cBoiicTBa hoToHa.

19 |KonrpospHas pabota 1o Temam 3aHATHH 1-3

20 |Boxnsl ne bpoiina. bopoBckas Monens aroma. CBoiicTBa BOJIHOBBIX (yHKIHMIA. Mcnonb30BaHue cTaimoHapHO-
ro ypasHeHus lllpenunrepa s pacuera XapaKTepPUCTUK KBAHTOBBIX CHCTEM

21 |Yacrtuua B OJHOMEPHO# NOTEHIHANbHOH siMe. CrieKTp 3Hepruil u BoNMHOBBIX (yHKuuil. KBaHTOBBIM rapMOHH-
YEeCKH OCHIIIIATOP U CIIEKTp ero 3Hepruid. CrieKTpbl aTOMOB. ATOM B MarHUTHOM TtoJie (3¢ ¢exT 3eeMaHa u
onbITH [lITepna-I'epnaxa).

22 |CaoiictBa pacmpeneinenus Oepmu-upaxa. [Ipuniun [Taynu. Cucrema 4eThipeX KBAaHTOBBIX YHcel. Paauoak-
TUBHOCTh M 3aKOH PaJInOAKTUBHOTO paclaja.

23 |KonTpompHas paboTa 1o TeMaM 3aHATHH 5-7

4.4 Conep:xkanue J1a00paTOPHBIX padoT

Ounas ¢popma o0yueHust

No
HaunmeHoBanus 1adopaTopHbIX padoT
n/n
2 cemecTp
1  |HccrnenoBaHue KOCOTO ynapa O HAaKJIOHHYIO IFIOCKOCTb
2 |Yupyruii ynap mapos
3 |OmpeneneHue CKOPOCTH MYIH C TIOMOMIBIO OAJUTHCTHYECKOTO MasSTHHKA
4  |H3MepeHUe CKOPOCTH ITYJIH C IIOMOIIBI0 (PH3UIECKOTO MasgTHHKA
5 |OmpeneneHue CHIIBI TPEHUS CKOJBKEHUS
6 |/3y4yeHHe BpaIiaTeIbHOTO ABMKEHUS
7 OrnpeneneHue pajanyca KpUBU3HBI BOTHYTOM MOBEPXHOCTH METOJIOM KaTaIOIIErocs IMIapukKa
8  |H3mepeHune CKOPOCTH IIyJIH C TIOMOIIBIO BPAILAIONIEHCS M1aTHOPMBI
9  |Omnpenenenue kodhGUIMEHTa TPSHUS KAUSHUS IS PA3IMYHBIX MaTEPUATIOB
10 |OnpexmeneHre MOMEHTOB MHEPIIMH METOOM KOJICOAHMI
11 |OnpenencHre MOMEHTa HHEPIIMU C METOJIOM KPYTHIBHBIX KOJIeOaHUI
12 |OnpeneneHue yCKOpeHUsI CBOOOIHOTO ITaJACHUS C IIOMOIIBIO (PU3NYECKOr0 MasTHUKA
13  |HU3yuenwue konebaHMii NIPYKMHHOTO MasITHUKA
14  |OnpexpencHue nmokasatels aanadbatsl MetogoMm Kiremana u JIezopma
15 |Onpenenenne k03P PUIMEHTA TOBEPXHOCTHOTO HATSHIKEHUS BOJIBI METOJOM OTPBIBA KOJIbIIA
16 |OnpenmeneHne BI3KOCTH )KUIKOCTH 10 MeToxy CTOKCa
17 |Onpenenenue AmuHBI CBOOOAHOTO TIpodera ¥ d3H(PEKTHBHOTO qUaMeTpa MOJIEKYIT BO3IyXa

10



HanMeHoBaHus 1a00paTOPHBIX padoT
n/n

3 cemecTp

18 HccnenoBanue QJICKTPHUYICCKOIO IMOJIA IMPOBOAHUKA C TOKOM

19 MSMepeHI/Ie COHpOTI/IBJ'IeHI/Iﬁ IMPOBOAHUKOB MOCTOBBIMU CXEMaMU

20 |MarauTHOE 10oI€e 3eMIn

21 |OmpeneneHne yaeNpHOTO 3apsiia JIEKTPOHA

22 |HUccaemoBaHne MarHuTHOTO ITOJISA COJIEHOMIA

23  |OmpeneneHue HHIYKTHBHOCTH TOPOUAA C (DEPPUTOBBIM MarHUTOIPOBOIOM

24  |HccrenoBaHue JICKTPUYCCKHX 3aTYXAKOIIMX KOJICOaHMi

25 |OmnpeneneHue OCHOBHBIX XapaKTEPUCTHUK KOJIeOaTeIbHOIO KOHTYpa METOJJOM PE30HAHCa

26 |PenakcanuoHHbIE KOJI€OaHUA

27  |TepmoanekTpuuecKue SIBICHUS

4.5 Conep:kaHue KIMHUYECKUX NMPAKTHYECCKUX 3aAHATHI

3aHATHS YKa3aHHOT'O TUIIA HE MPEIyCMOTPEHBI OCHOBHOW MPO(ECCHOHATBHON 00pa3oBaTeIbHOM MPOTrpaMMOii.

4.6 Conep:kaHue CaMOCTOSATEJIbHON PadoThl 00yYaK0IErocs

Ounas ¢popma oOydeHus

No
Bunsr u hopMbl caMmocToATEILHON PabOTHI
/o

2 cemecTp

1 |[[ToaroToBka K BHIMOJHEHHIO U cade JabopaTopHbIX padoT. [ToaroToBka oTueTa mo pe-
3yJIbTaTaM Kax10i 1abopaTopHoil paboTbl

[TonroToBka K MPakTUYECKUM 3aHATHUSAM U K BBIIOJIHEHUIO IBYX KOHTPOJIBHBIX PadoT MO
buzuke

HO)IFOTOBKa K BBIIIOJTHEHUIO JIBYX KOHTPOJIbHBIX TCCTOBBIX MMPOLEAYP 1O (1)I/ISI/IKG

4 IloaroroBka k HpOMC)KyTO‘-IHOfI aTTeCTalluU U €€ MPOXOKIACHUC

3 cemectp

5 |[ToaroToBka K BBIMOJHEHHUIO U clladye JabopaTopHbIX padoT. [loaroroBka oryera mo pe-
3yJIbTaTaM Kaxa0i 1abopaTopHOil paboTh

11



12

Ne
Bugst 1 popMbl camocToATeNbHOM paboThI
n/m
6
[ToaroroBka K MPaKTUYECKUM 3aHSATUSAM U K BBIIIOJTHEHUIO IBYX KOHTPOJIBHBIX pabOT 1O
¢busnke
7
[TonroToBKa K BBIMOJIHEHHUIO IBYX KOHTPOJBHBIX TECTOBBIX MPOLEAYP MO (U3HKE
8 |[loaroToBka K MPOMEXKYTOUYHOU ATTECTAIMH U €€ MPOXOXKICHUE

4 cemectp
9
[TonroToBKa K BBIIIOJIHEHUIO U c1aye JabopatopHbix padboT. [loaroroska oryera mo
pe3ynbTaTaM KaxJ10il 1abopaTopHoii paboThI
10

[loaroroBka K BEIIIOJIHEHHUIO ABYX KOHTPOJIBHBIX TECTOBBIX IMPOLECAYP 1O (1)I/ISI/IK6

11 IToaroroBka K HpOMe)KYTOHHOﬁ ATTCCTAllMU U €€ IIPOXOKICHUC

5 Cucrema ¢dopMupoBaHusi OlleHKH Pe3yJIbTATOB 00y4YeHHUsl MO JUCHUILIUHE (MO-
AYJK0) B PaMKaxX TEeKyIIero KOHTPOJSl YCIeBA€MOCTH M NMPOMEKYTOYHOU ATTeCTALMHU
o0yuarouerocs

Ounas popma o0ydeHus

MeponpusiTusi TeKyImero KOHTpoJisi ycleBaeMOCTH MakenMaIbHOE

M NPOMEKYTOYHOM aTTeCTANH 00yYaIoIerocst KOJIN'1eCTBO a/1108

2 cemecTp

OnennBaemasi ydyeOHasi AesAITEJIbHOCTD

o0yuarouerocs:

IIepBbiit "
Brinonnenue u 3amura TpéX 1a60paTOpHBIX 12

pyOexHbIii [padoT

- . KOHTPOJTb |BhINOSTHEHNE KOHTPOJIBHOM paboThI 10 (pH3HKe 8
eKYIIHUI
yH Ha MPaKTUYECKUX 3aHATHUSIX
KOHTPOJTh v
BeImonHeHne KOHTPOJIbHBIX TECTOBBIX 3a1aHUH 10
CIIEBAEMOCTH
Y Hroro 30

. |OnennBaemas yueOHas1 1eITEJILHOCTh
Bropoit

., |[o0yuaromerocs:
pyOeKHBIT

BrimonHenue u 3anmra TpéX 1a00paTOpHBIX 12

KOHTPOJIb
pabot




MeponpusiTusi TeKylmero KOHTpoJisi ycreBaeMoCTH

H MIPOMEKYTOYHOM aTTecTaluu 00y4aierocs

MaxkcumajabHoe
KOJHUYECTBO 0aJ1710B

BeinonHeHue KOHTPOJIbHON paboThI IO (hU3HKE 8
Ha MPaKTHYECKUX 3aHATHIX
BeInonHeHue KOHTPOJIbHBIX TECTOBBIX 33aHUI 10
Utoro 30
[TpomexxyTou- |DK3aMeH 40 (100%)
Hasl aTrTecTalus
3 cemecTp
OuenuBaemasi yueOHasi 1eITeIbHOCTb
o0yuarouierocs:
.. |BblnosiHeHue u 3amura TpéxX J1adopaTopHbIX 12
[IepBb1it
. |[pabot
pyOeKHBIN
BeinonHenue KOHTPOJIbHON paboOThI IO (hU3HKE 8
KOHTPOITb
Ha MPaKTHYECKUX 3aHATHIX
BeInonHeHue KOHTPOJIbHBIX TECTOBBIX 331aHUI 10
Texymmit
Hroro 30
KOHTPOJIb
OnennBaemasi ydaeOHasi AeATEJIbHOCTD
yCIIeBaeMOCTH
o0yuarouierocs:
B . |BbImonHeHue u 3ammra Tpéx J1abopaToOpHBIX 12
TOpO
P . [pabot
pyOeKHBIN
BrinonHeHue KOHTPOIBHOM padOTHI 10 (HU3HKE 8
KOHTPOJITh
Ha MPaKTHYECKUX 3aHATHIX
BrInonHeHue KOHTPOJIbHBIX TECTOBBIX 331aHUH 10
Uroro 30
[Tpomexxyrou- |IK3aMeH 40 (100%)
Hasl aTTeCTaIus
4 cemecTtp
OunenuBaemasi yueOHasi 1esiTeJIbHOCTH
i . |oOyuyaromerocs:
Texympuit ITepBbiii y
KOHTPOJIb PYOEKHBIH (BBINOIHEHHE KOHTPOJIBHBIX TECTOBBIX 3a[aHMU 30
ycneBaemoctu | KOHTPOIb
Utoro 30

13



MeponpusiTusi TeKylmero KOHTpoJisi ycreBaeMoCTH

H MIPOMEKYTOYHOM aTTecTaluu 00y4aierocs

MaxkcumajabHoe
KOJHUYECTBO 0aJ1710B

Bropoii |00y4aromerocs:

OHeHI/IBaeMaﬂ yqeﬁnaﬂ HECATCJIBbHOCTD

Hasda aTTeCTaluAa

pyOexHbIN
BrInonHeHue KOHTPOJIBHBIX TECTOBBIX 331aHUH 30
Utoro 30
[Tpomexytou- /13 40 (100%)

*B CJIydac OTKa3a 06yt1a10meroc;1 OT PE3YJIbTATOB TCKYLICTI'O KOHTPOJISI YCIIECBACMOCTHU

14

IIIxajia COOTBETCTBHSA OLEHOK B CTOOAVILHOM M aKaJeMHYeCKOHd cHCTeMaX OlleHNBa-
HUS Pe3yJIbTATOB 00y4YeHUs 10 AMCHUILIUHE (MOTYJII0)

Cucrema oueHUBaHHUA

(3auer)

OuneHkn
pe3yJbTaToOB 00y4eHus!
CrobautbHas cUCTEMA OLIEHUBAHUS 0-39 40 - 60 61 —-80 81 -100
AxaznemMudeckas CUCTEMA OLICHUBAHU
sk3aMeH, nuddepeHnpoBadubiii 3auer, | Heynosie- | YaoBieTBo-
( » Auppep P ’ v Xoporo | OTiugHo
3aIuTa KypcoBOrO MPOEKTa, TBOPUTEIBHO | PUTEIHHO
3alUTa KypcoBoil paboThI)
AxaznemMudeckas CUCTEMA OLICHUBAHUS
He 3auteno 3aureHo

6 Onucanue MarepuaIbHO-TEXHUYECKOH 0a3bl (BK/IOYAas 000pPy10BAHUE U TEXHU-
yeckHue cpeacTBa o0y4YeHHs1), HeOOXOAMMOW JJif1 OCYHIeCTBJICHUSI 00pa3oBaTe1bHOIO

npouecca no JucuuIInHe (MoayJi)

Jlns ocyuiectBiieHns 00pa3oBaTeNbHOTO Mpoliecca Mo JUCHUILINHE (MOIYII0) TpedyeTcs:

- Jlnist mpoBeIeHHst JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHUI 110 TUCIMIUIMHE TpeOyeTcs: yueOHas ayAuTOpus;
- Jlns mpoBezneHust 1abopaTopHbIX paboT Tpedyercs ydyeOHas 1abopaTopusi, OCHAIEHHAas J1abopaTOPHBIMU
yCTaHOBKaMHU He MeHee 7-8 pa3HbIX THUIIOB B 00IIeM KonnyecTBe He MeHee 30 pabouux MecT, a Takke HeoO-
XOAUMBIMH JJIS1 TIPOBEACHHST (PU3UUECKOTO SKCIIEPUMEHTA N3MEPUTEIbHBIMU TPHOOPaMHU.

7 IlepeyeHb OCHOBHOM M JOINOJHUTEJbHON y4eOHOM JMTEPATYpPbl, HEOOXOXUMOM

JJISL OCBOCHUS TUCUMILIMHBI (MOZYJI51)

7.1 OcHOBHAasI JIUTEpPaTypa
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1. CaenbeB U.B. Kypc ¢usuku : yue6. mocobue /i By3oB : B 3 T.: T. 1: Mexanuka. MonekynsipHas
¢usuka/ U. B. CaBenwveB . — 4-¢ u3j., crep. — Cankr-IletepOypr, Mocksa, Kpacuogap : Jlans, 2008.— 352
C. ISBN 978-5-8114-0685-2 (Towm 1).

CagenseB U.B. Kypc ¢usuku. B 3-x tr. T.1. Mexanuka. MonekynsipHas ¢usuka [DIeKTpOHHBINH pecypc]:
yaeOHoe rocodue/ — DnekTpoH.TekcToBbie qanubie. — CII6, M.: Jlanp, 2017. — 356 c. — Pexxum pocryna:
https://e.lanbook.com/book/95163#book_name.— 3BC “Jlanp”, mo mapoJito.

2. CasenbeB U.B. Kypc dusuku : yued. mocobue mist By30B : B 3 T.: T. 2: Dnekrpudecto. Konebanus
1 BostHbL. BoHoBas ontuka / U. B. CaBenbeB . — 4-¢ uzj., crep. — Cankr-IlerepOypr, Mocksa, Kpacnomap
: Jlanp, 2008 .— 468 c. —ISBN 978-5-8114-0686-9 (Towm 2).
CagenseB U.B. Kypc ¢msuku. B 3-x Tr. T.2. DnexrpuuectBo. Konebanus u BonHbl. BoiHOBas onTuka
[DnmekTpoHHEIH pecypc]: yueOHOe mocobue/ — DIeKTpoH.TeKCToBbIe naHHbIe. — CI16, M.: Jlans, 2018. —
468 c. — Pexum nmocryna: https://e.lanbook.com/book/100927#book name.— 3BC “Jlanp”, mo maporo.

3. Cagsenbes, U. B. Kypc ¢usuku : yued. mocobue s By3oB : B 3 1. T.3. KBanroBas ontuka. ATom-
Has gusuka. Pusnka TBepaoro Tena. Pu3nka aTOMHOrO siapa u aneMeHTapHbix yactul / W. B. CaBenbeB . —
3-e m3x., crep. — Cankr-IlerepOypr, Mocksa, Kpacuonap : Jlanp, 2008 .— 303 c¢. —ISBN 978-5-8114-
0684-5 (Tom 3).

CagenbeB 1.B. Kypc ¢usuku. B 3-x tT. T.3. KBantoBas ontuka. AtomHas ¢pusnka. Gu3uka TBEpPIOTo Teja.
®dwu3uka aTOMHOTrO si/ipa W AJIEMEHTAPHBIX YacTHUI] [DNEKTPOHHBIA pecypc]: ydeOHoe mocobme/ — Diek-
TpOH.TeKcTOBble  maHHble. — CII6, M.: Jlams, 2018. — 308 c¢c. — Pexum pgocryna:
https://e.lanbook.com/book/98247#book_name.— 3BC “Jlanp”, no napoJto.

7.2 lonosiHUTEILHAS JIUTEpPATYypa

1. Yepros A.T'., BopobbeB A.A., mox pea. O6mas ¢uznka (11t 6akanaBpoB) [DISKTPOHHBINA pecypc]: yaeOHoe moco-
oue/— DnexktpoH.TekcToBbie maHubie. —M.: KuoPyc, 2016. — 800 ¢. — ISBN 978-5-406-05760-5 —Pexum goctyma:
https://www.book.ru/book/922169.— 5BC “BOOK.ru”, mo naposio.

2. Konmaxkos 10.H., ITekap I0.A., JIexxnesa JI.C. Tepmoannamuka u MonieKyisipHas ¢pusuka. Jlekuuu
o ¢usmke : yued. mocodoue [IIeKTpOHHBIN pecypc]|/ DIeKTpOoH. TEKCTOBBIE NanHble. — Tyna : U3n-Bo
Tynl'Y, 2008 .— 139 c. : un.— ISBN 978-5-7679-1221-6. .- Pexum nocryma:
https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390. — OBC “bubaunoTex”, mo
IapoJIIo.

3. Konmakos 1O. H., Ilekap 1O. A., Jlaryn 1. M. DnexTpuuecTBO 1 MarHeTUsM : JIEKIUHU 10 (pu3mKe
[DnmeKkTpoHHEIH pecypc]/ DnekTpoH.TekcToBble fanHble. — Tyma : U3n-Bo Tynl'Y, 2008 .— 140 ¢. — ISBN
5-7679-0186-4. .- Pexxum mocryma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810334538607700008298. — 5bC “bubnunoTex”, mo mapoiro.

4. Konmaxkos FO.H., ITekap FO.A., JIexnena JI.C. DnexTpoMarHeTusm U ONTHKA : JIEKIUHU 1O pusmke
[DnekTpoHHEIH pecypc]/ DnekTpoH.TekcToBbie qanHble. — Tyna, 2010 .— 130 c. : un .— ISBN 5-7679-
0187-2. .- Pexxum noctyma: https://tsutula.bibliotech.ru/Reader/Book/ 2014112810384275951700003447. —
3BbC “bubmuoTex”, mo naporo.

5. Konmakos F0.H., Tlekap FO.A., JIexxnera JI.C., Cemun B.A. OCHOBBI KBAaHTOBOU TEOPHUH H
aTOMHOH Gu3UKHU: yuel. mocodbue [DneKTpoHHBIN pecypc]/ DneKTpoH.TeKCToBbIe naHHble. — Tyna : U31-Bo
Tynl'Y, 2010 .— 148 ¢.— ISBN 5-7679-0352-2. - Pexxum jmoctyma:
https://tsutula.bibliotech.ru/Reader/Book/ 2014112811001257771700009442. — ObC “bubmuoTex”, mo
Mapoiko.

6. Konmaxos 10. H., Kaxapckas C.E. ®uznka. DneKTpOMardeTu3M: pyKOBOJICTBO K MPOBEACHUIO CAMOCTOSITEITLHOM pa-

OOTBI CTYICHTOB: y4eOH. mocooue [ DIEKTPOHHEIH pecypc]/ DIeKTPOH.TeKCTOBbIe fanHble. — Tyna : Uzn-po Tynl'Y, 2017.— 156
c..— ISBN 978-5-7679-33915-2. - Pexxum mocrymna:


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/2014112811001257771700009442
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https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096 — OBC “bubanoTex”, mo ma-
POJIIO.

7. Konmaxos 1O. H., JIesun [.M., Cemun B.A. OcHOBBI (U3MKN KOHJIEHCUPOBAHHBIX CpeJl M (PU3UKH
Mukpomupa: Y.1 [DnexTpoHHbIi pecypc]: yueOH. mocodue/ DIeKTpoH. TEKCTOBbIe nanHble. — Tyna : 3a-Bo
Tynl'Y, 2014.— 185 c¢. .— ISBN 978-5-7679-2655-8. - Pexxum noctyna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163 — OBC “bubauoTex”, mo mapo-
JI10.

8. Konmaxkos 0. H., Jlesun /.M., Cemun B.A. OcHOBBI ()M3UKH KOHJICHCUPOBAHHBIX cpea U PU3UKHU
Mukpomupa: U.2 [DnekTpoHHbIH pecype]: yueOH. mocobue/ INeKTpOH. TeKCTOBbIE JanHble. — Tyna : M3a-Bo

Tynl'V, 2014.— 150 c. .— ISBN 978-5-7679-2661-9. - Pexxum nocryna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632 — 3bC “butnmoTex”, 1o maporo.

8 Ilepeyennb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «MHTep-
HeT», He0OXOAMMBbIX /IJI51 OCBOCHUS M CIUIIMHBI (MOMYJIA)

1. https://tsutula.bibliotech.ru/ — DnexTponnsiii yntanbubiii 3a1 “BUBJIMOTEX” (yueOHHUKH aBTOPOB
Tynl'VY) no napouo.

2. http://www.iprbookshop.ru/ — 95C IPRBooks (Bkito4aeT 0a30BYI0 KOJUICKIIUIO YIEOHBIX TOCOOUH 110
busuke).

3. https://e.lanbook.com/books/918#fizika 0 _header — DBC u3narenbcrBa Jlanb (JOCTYN K HAY4YHO-
o0pa3zoBaTebHOMY pecypey 1o (usuke).

4. https://biblio-online.ru/ — 3bC u3natenscTa KOpaiit (10cTyn kK Hay4YHO-00pPa30BaATEIILHOMY PECYPCY,
BKJTFOYAs M3JIaHUS 10 PHU3HKE).

5. http://sfiz.ru/ — Best ¢pusuka. HayuHo-oOpa3oBaTeIbHbIH MPOCKT.

6. http://window.edu.ru/catalog/ — Poccuiickuit 00pa3oBaTebHbIN TOPTAT IO (PHU3KMKE - PECYPCHI IS
CTYZICHTOB U TIpEMoiaBaTesei.

7. http://ph4s.ru/books_phys.html — O6pazoBarenshbiii mopran no ¢puznke (MUDOU).

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

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

10. http://www.physnet.ru/PhysNet/education.html — dusngeckoe obpazoBanue 3a pyodesxom (english).

9 IlepeyeHb MH(OPMANUOHHBIX TEXHOJOTHIA, HEOOXOAUMBIX /ISl OCYIECTBJIEHUSI
00pa30BaTeJbHOI0 NMPoLEcca Mo AUCHHUILINHE (MOTYJII0)

9.1 IlepeyeHb HEOOXOAMMOIO €KETOHO OOHOBJIAEMOIO JMIEH3UOHHOIO U CBO0O-
HO PACIPOCTPAHSIEMOr0 NMPOrPpaMMHOI0 o0ecre4YeHHusi, B TOM YHCJIe OTeYeCTBEHHOIO
NMPOM3BOIACTBA

1. [Taket oducHbIx npunoxenuit MoitOduc;

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX MPOPECcCHOHAILHBIX 0a3 JTAHHBIX H
HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

CoBpeMeHHbBIE TpodeccHOHANbHBIe 0a3bl JaHHBIX ¥ HH(GOPMAIMOHHBIC CIPABOYHBIC CHUCTEMBI HE
TpeOyroTcs.


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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