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

— co3nanue QyHIaMeHTAIBHON 0a3bl A JabHEHIIIeTr0 U3yYeHHs OOIIETEXHHUECKUX U CIICIIUATBHBIX
JUCUUIUINH U I YCHEIHOW MOCIEeAYOEH ASSITENbHOCTH B KAYECTBE AUIUIOMUPOBAHHBIX CIIELIUAIHNCTOB.

3agayaMu OCBOCHUS JUCIUTUTMHBI (MOAYJIS) SIBJSIOTCS:

— U3y4eHUE OCHOBHBIX (PM3NYCCKUX SBICHUHN U UJICH,
— oBJIaJiecHue (PyHIaMEHTAIbHBIMU MOHATUSAMH, 3aKOHAMH M TCOPUSMHU KJIACCUYECKOW U COBPEMEHHOM
(bU3HKH, a TAaKKE METOAaMH (PU3UIECKOTO UCCIICIOBAHMUS;
— (opMHPOBaHKE HAYYHOTO MHUPOBO33PEHUS U COBPEMEHHOTO (PM3MUECKOTO MBIIUICHHUSI;
— OBIIQJICHHE MIPHEMAMH U METOJIaMH PEIICHHSI KOHKPETHBIX 3a7a4 U3 Pa3jIMuHbIX 0071acTel AesITebHOCTH,
OCHOBAHHBIX HAa MPUMEHEHUH M MCIIOJIb30BaHUH PA3JIMYHBIX SBICHUH M 3aKOHOB (DU3UKH;
— O3HAKOMJICHHE C COBPEMEHHOW HAYYHOMU aIapaTypou;
— (hopMHpPOBAHKE HABBIKOB MIPOBEICHUSI MPUKIIATHOTO (PU3UIECKOTO IKCIIEPUMEHTA;

— (¢opMUpOBaHKME YMEHUS BBIICIUTh KOHKPETHOE (PU3NYECKOE COACpPKAHKME B IMPUKIIATHBIX 3aa4ax y4eo-
HOM U Tpo(hecCHOHAIBHON AEITETbHOCTH.

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

Hucnurnnuza (MOIyJib) OTHOCUTCS K 00s3aTEIbHOM YacTH OCHOBHOM mpodeccroHansHOl 00pa3oBa-
TEJIBHOM MPOrpaMMBbl.

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 pPE3yJbTaTaMH OCBOEHHS OCHOBHOH IpodeccroHaabHON 0Opa3oBaTenbHOM mporpammsl (¢op-
MUPYEMBIMH KOMIETEHIMSIMH) U UHIUKATOPAMHU HMX JIOCTH)KEHHUS, YCTAaHOBJIEHHBIMU B OOIIEH XapakTepu-
CTHKE OCHOBHOM MpodeccuoHanbHOI 00pa3oBaTenbHOM MPOrpaMMBbl, IPUBEIEH HUXKE.

B pe3ynbTaTe 0CBOSHHS AUCIUIUTHHBI (MOAYIIsI) 00y4arOIIUNCs JOMKEH:

3HATh:
- METO/Ibl MATEMATHYECKOTO aHAIN3a U MOJIETMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UC-
cnepoBanus (kox kommereriuu OITK-1, uaaukatop kommnereniwu OIMK-1.1);
- COBPEMEHHBIE MOJXObI K Pa3padoTke PU3NYECKUX U MATEMATHUECKUX MOJeNel UCCIeqyeMbIX TPO-
LIECCOB, IBIEHUI 1 00BbEKTOB, OTHOCSIIUXCS K PO ecCHOHANbHON chepe eI TEIbHOCTH [Tl peIIeHUs
WH)KEeHEpHBIX 3a1a4. (ko kommnereHmu OITK-5, nuaaukarop komnereniuu OITK- 5.1);

YMeTh:
- MPUMEHSTH €CTECTBEHHOHAYYHBIE M OOIIEMHKECHEPHBIC 3HAHUS, METOJIBI MATEMAaTHYECKOTO aHAIN3a U
MOJICTTUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTATILHOTO UCCIIEI0OBAHUS B PO ECCHOHATBHOMN Aes-
tenbHOCTH (KO KommeTeHiuu OTIK-1, naaukarop kommerennuu OITK-1.2);
-pa3zpabaTbIBaTh PU3NYECKUE M MATEMATHUYECKHE MOJEIU UCCIIeyeMbIX MTPOIIECCOB, SBICHUN 1 00bEK-
TOB, OTHOCSIIIUXCS K MPOodeCCHOHATBHON cepe NesATeTbHOCTH IS PEIICHH MHXCHEPHBIX 3a1a4 (KO
kommnereniu OITK-5, uaaukarop komnereniuu OITK-5.2);.

BJaJ€eTh:
- METOJJaM{ MaTeMaTUYECKOT0 aHaJIM3a U MOJICITUPOBAHUSI, TEOPETHIECKOTO U IKCIIEPUMEHTAILHOTO HC-
cnenoBanus  (kon kommetenuuu OIIK-1, unaukarop kommerermmu OITK-1.3);



- HaBBIKAMHU Pa3paboOTKH (PU3MUECKUX U MaTEMaTHYECKHX MOJIeNeil HCCIIeyeMBbIX MPOLIECCOB, SIBICHUHN U
00BEKTOB, OTHOCAIIUXCS K PO eCCHOHANBHON cdepe NesTeIbHOCTH Ul PELIeHHs] HHKEHEPHBIX 3a1a4.
(xox kommereniu OITK-5, unnukarop komnerenuun OIMK-5.3);.

4 O0beM U coep:KaHue IUCUUIITIMHBI (MOXYJIA)

4.1 O6beM MTUCHUIUIAHBI (MOIYJIS ), 00bEM KOHTAKTHOW M CAMOCTOSITEIIFHON PabOTHl 00YYaromerocst TP OCBOCHHH JIH C-
LUIUIMHBL (MOJTYIIs1), (POPMBI TPOMEKYTOUYHOHN aTTECTALUH IO TUCIUILIMHE (MOIYIIIO)
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4 €] 3 108 32 16 - 2,0 0,25 | 57,75
HUroro - 11 396 96 48 32 - 4.0 0,75 | 215,25

4.2 CogepskaHue JIEKIIMOHHBIX 3aHATHH

Ounas ¢popma o0yueHust

Ne
TeMbl JTeKITUOHHBIX 3aHATHH
n/n

2 cemecTp

1  |Ponp ¢u3uky B pa3BuTHH TeXHUKH. O0mas cTpyKTypa U 3aauu Kypca QU3NKH.

Cuctems! oTcuera. CKanspHbIE U BEKTOPHBIE (PH3MUECKIE BETMINHEI. PaznoxeHne mpon3BOIBHOTO IBHKECHUS
(u3MYEeCKOro Teja Ha MOCTYNAaTebHOE U BpalaTesbHOe qBIbKeHne. KnHeMaTnka mocTynarenbsHOTO JIBIKe-
HUS B TPEXMEpPHOM npocTpaHcTse. [lepemenienue, ckopocTs, yckopenue. Mcnonb3oBaHue MpOU3BOIHBIX U
HMHTETpaJloB B KHHEMATUKE [IPOU3BOJILHOIO ABMXKEHUs. KuHeMaTika KpMBOJIMHENHOIO OCTYATEIbHOTO
nBikeHus. HopmanbHOe U TaHreHnuansHoe yckopenue. KiHemaTuka BpalaTeabHOTO IBUXKEHUS BOKPYT 3a-
KpEIICHHOHN OCH. YTIIOBasi CKOPOCTb U YIIIOBO€ yCKOpeHHe. CBSI3b IMHEMHBIX U YITIOBBIX KUHEMATUYECKHUX
[IEPEMEHHBIX.




TeMbl JeKIIMOHHbBIX 3aHATHH

JlMHaMUKa MOCTYIATEIBHOTO U BPAIIaTeILHOTO JABMKeHUS. VIMIybc MaTepuaibHOM Touky (dacTuis). Pas-
HOBHTHOCTH CHJI B KJIACCHYECKOW MexaHHKe. VIHepIanpHbIe CHCTEMBI OTcueTa. 3aKOHb Hpl0TOHA B MHEPITH-
QIBHBIX CHCTEMaX W WX CIeACTBUA. HemHepImanpHble CHCTEMBI OTCUeTa U YpaBHEHIS JHHAMUKH IIOCTYyTIa-
TEJIBHOTO JIBM)KCHUS B HEMHEPIMAJIBHBIX CHCTEMaX OTcueTa. PaboTa CHIIbI pH MOCTYNATSILHOM JIBUKCHUU.
MomrHocTh. KuHeTnueckas 3HepTus MaTepUaibHON YacTUIlbl. KOHCepBAaTHBHBIC 1 HEKOHCCPBATHBHBIC CHIIBL.
HuccunaruBHbie ciibl. [loTeHIManbHas SHEPTHs YacTUIBL. [loTeHITnaNpHas SHEPTHS B TIOJIE CHIT TSDKECTH U
MOTCHIMATbHASI YHEPTUS YIIPYTrOTr0 B3aMMOICHCTBHS. DKBUITOTCHIMATIBHBIC MOBEPXHOCTH. Y CIIOBHUS COXPaHe-
HUS M U3MCHCHUS MEXaHHMYCCKON SHEPTHH MaTePHAIbHON YacTUIIbL. [10THBII UMITYJIBC CHCTEMBI MaTepUAITh-
HBIX TOUYeK ((pU3MIecKoro Tena). Y CJIOBUSA €T0 COXpaHeHHU U m3MeHeHHs. LIeHTp Macc cucTeMbl MaTepHalb-
HBIX TOUYeK ((pu3myuecKoro Tena). Y paBHEHHE IBIKCHHUS IIEHTpa Macc. PeakTuBHOE ABIbkeHHe. Cua TSTH 1
ypaBHeHHE Merniepckoro. MexaHu4eckast SJHEPTUsl CUCTEMBI YaCTHIl. MOMEHT CHJIBI 1 MOMEHT MMITYJIbCa Ma-
TepHUaTbHOM TOUKH. MOMEHT UMITYJIbCa CUCTEMbI MAaTEPHAIBHBIX TOUYCK ((hr3ndeckoro teia). MOMEHT HHEp-
[N MaTepUATFHON TOUYKH U (PU3UIECKOTO Tena. [IprMeps! BEIBOIa MOMEHTA HHEPIIUH CHMMETPHYHBIX TEIL.
Teopema llteitHepa. TeH30p MOMEHTa MHEPIIUH U TJIaBHBIE OCH MHEPIIUU. OCHOBHOE YpaBHEHUE JUHAMUKHU
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 MEXaHWYeCcKas YHEPTHs CHCTEMBI M YCIIOBHSA e€ COXpaHeHHs U m3MeHeHus. [11ockoe ABIKeHNEe U 3aKOHBI
coxpaHeHus. ['upockornsl U rupockonuueckuii addexr. Ipereccus ocu rupockorna.

MexaHuueckue Koje0anus 1 BoHbl. KnHeMaTH4eckue XapakTepUCTUKH KoJieOaTeIbHOTo mnpolecca (aMIuIH-
TyJna, Gasza, yacrora). Y CIOBHE BOSHUKHOBEHHUS TapMOHHYECKUX Kojebanuil. OTHOMEpHBI TapMOHUYECKHUN
ocumUIATOP (IPYKUHHBIA MasTHHK). CBS3b XapaKTEPUCTHK KoJIeOaHNs C HadyalbHBIMU yCIoBHAME. Duznde-
CKHI 1 MaTeMaTHYeCKuil MasTHUK. CBsI3b SHEPIHUH FAPMOHINUECKOT0 OCHMIIIATOPA U aMIUTUTYABI €ro Kojieba-
Huii. CBOOOIHBIC 3aTyXaroIUe KoJeOaH s, 3aBUCHMOCTb aMIUTUTYIbI M TIEPUO/Ia 3aTyXAONIUX KoieOaHui OT
koa(¢punmenra 3aryxanus. Kpurudaeckoe 3atyxanue. Jlorapnpmudecknii nekpement. CroxeHne B3auMHO-
NIEpIEHANKYJISIPHBIX ¥ OJTHOHAINIPABJICHHBIX KOJIeOaHui. MeTox BEeKTOpHO! [narpaMMbl. BeIHYXIeHHBIE KO-
nebGaHusl. 3aBUCUMOCTb aMILIUTY bl 1 HaYalIbHOM (ha3bl BRIHYKACHHBIX KOJIeOaHU OT yacToThl. Pe3oHaHc n
PE30HAHCHBIE YaCTOThL. XapaKTEPUCTUKU BOJIHOBOTO Tpoiecca. J[irHa BOJIHBI, BOJHOBOM BEKTOp U (a3oBast
CKOpOCTb BOJHEL [110CcKHe U ceprueckre BoHbL. BonHOBOE ypaBHeHHE. YIIpyrue BOJIHBI B CIUIOIIHBIX Cpe-
Jax.

OcHOBEI penaTuBHCTCKOI MexaHuku. [IpeoOpa3zoBanus [anniest 1 MPUHIMIT OTHOCHTENBHOCTH [ anmies.
DKcrnepuMeHTalIbHbIe (haKThl, MPOTUBOPEYAIINE KIIacCHUeCcKoil MexaHuke. [IpuHIMN oTHOCUTEIbHOCTH DiiH-
mrreiiHa. [Toctynarter DiiHmnTeitHa. [IpeodpasoBanus JlopeHIa 1 MX ClleACTBUS. PensITHBHCTCKOE 3aMeIIICHHE
BPEMEHH U PEIATUBUCTCKOE COKPAIEHUE JTMHBL. PeIsITHBHCTCKUI MMITYJIbC M TIOJTHASI SHEPTHUSI PEISTUBHUCT-
cKOM yacTuIpl. CBSI3b PENSITUBUCTCKOTO UMITYJIbCA U TIOJTHOM SHEPTUHU. DHeprus mokos. JledexT macc.

OCHOBBI TepMOIUHAMUKH. TepMOIMHAMIYECKUIT U MOJIEKYIISIPHO-KHHETHYECKHH CIOCOOBI onmcanus. Tepmo-
JUHAMUYECKUe MapaMeTphl. TepMoInHaMUYecKHe MPOIECCHl: pABHOBECHBIH M HEPaBHOBECHBIN, 00paTUMBIN 1
HeoOpaTuMblii. OCHOBHOE (HyJIeBO€) Hayalo TEPMOJIMHAMUKHY. M ieanbHbIi ra3 1 ypaBHEHHE COCTOSIHUS njie-
QJIBHOTO Ta3a. YpaBHEHHUS U30MPOLECCOB B UEATBHOM raze. BHyTpeHHsIsl sHEprus TepMOJUHaMUYECKO cuc-
TeMBbI (MJeIbHOTO Ta3a) U paboTa 1o U3MEHEHHIo e€ o0bema. TermIoeMKOCTh TePMOAMHAMUYECKON CHCTEMBI
(moeanmpHOTO Ta3a) MPH Pa3IMIHBIX M30Iporieccax. IlepBoe HadaIo TepMOAMHAMUKY. Y paBHEHHE IIEPBOTO
HavaJjla TepMOAMHAMUKH JUIs MJIeabHOTO Tra3a. AnnabaTHBINH M OJNTPOIHEIHN nporiecchl. YpaBHeHue [lyac-
coHa. TepMOJMHAMHYECKOE ONIPEIEIIEHHE SHTPOINH. VI3MEHEeHre SHTPONIMH IIPU Pa3IMUHbIX U30IPOLECCAX.
YacrHble GOpMYIHPOBKH BTOPOTO HavYana TEPMOANHAMHUKHA. HEBO3MOKHOCTE CYIIECTBOBAHHUS BEUHBIX JIBUTA-
tesieit 1-ro u 2-ro pona. Mi3aMeHeHne SHTponHHK pH HeoOpaTHUMBIX mponeccax. O6mas GopMynupoBka BTOpo-
ro Hayana repmoauHamMuki. Lukimmaeckue npoueccsl. nkn Kapro. K. 1. nuknmmyeckux npoueccos (Terio-
BBIX MallliH). X0JOIWIbHIUK, KOHTUITHOHED, TETUIOBOM HacoC. MaKpo- M MUKPOCOCTOSIHIE CUCTEMBI. TepMo-
JMHaAMHUYecKasi BeposiTHOCTh. CTaTucTuueckoe onpeseneHne suTponuu (¢popmyina bossimana). Tperbe Haua-
JIO TEPMOJIUHAMUKH.




TeMbl JeKIIMOHHbBIX 3aHATHH

OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOH Teopun. DyHKIUS pacnpeneneHus U e€ cMplca. DyHKIMS pacnpeerne-
Hus ['aycca 1 cimyyalinplx BenuuuH. Pacnipenenenue MakcBeinia MOJIEKYJI IO IPOEKUHAM U IO BETUYUHAM
CKOpOCTel. DKCreprMeHTaNIbHas IpoBepKa pacupeneneans Makcsemna. CpeHIe CKOPOCTH MOJIEKYIT Ta3a.
YacToTa coyaapeHui MOJIeKyJ ra3a 0 CTeHKY cocyna. BHyTpeHHsIsI SHepIUs U TeIUIOEMKOCTh B MOJIEKYJISIPHO-
KHHETH4ecKoi Teopuu. M ieanbHsblii ra3 B mosie BHEIIHUX ciil. bapomerpuueckas ¢popmyna. Pacnipenenenue
Boneumana.

Kunermueckue siBnenns (mporieccsl neperoca). CTOIKHOBEHHS MOJICKYJ raza Mexay coboit. DddexTuBHoE
CeveHHNe B3aNMOICHCTBHA MOJICKYJ M CPEIHSA INTHa cBOOOIHOTO Tipo0era MoseKysl. Paccesane mydka Mo-
JIEKyJI B rasze. SIBieHus nepeHoca B uaeabHOM rase. [1oTok nepeHocuMoi BeIMYHHBI. TenIonpoBOIHOCTS.
Koaddunuent temmonposoaunoctu. Auddysusa. Kosddurment nuddysun. Baskocts raza. JluHaMudeckuii
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. Ilone moxosimerocs ToueqHoro 3apsaa. Hanpspke HHOCT M OTEHIMAT
nonst. [Ipuniun cynepnosuruu. Ilone cucrems! nokosimuxcs 3apsaos. Cuna Kynona. Pa6ora no nepemerne-
HUIO 3aps/a B JJIEKTPOCTATHIECKOM IoJie. CBs3b HANIPSHKEHHOCTH U MOTCHIIAANA YJIEKTPOCTATHYECKOTO TIOJIS.
CunoBble JIMHUY U 9KBUIIOTEHIIMAIbHBIE TOBEpXHOCTH. [I0TOK BekTOpa HampsbkeHHOCTH. Teopema ['aycca aiis
BEKTOpa HAIPSLKEHHOCTH 3JIeKTpocTaTiuueckoro noist. [Ipumenenue reopemsl I'aycca 1t pacuera Hanpsi-
YKCHHOCTH: TI0JIe PaBHOMEPHO 3apsDKEHHOTO Iapa, poBoa (HUTH), IIIOCKOCTH. Teopema ["aycca st aiex-
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 U MOMEHT CHIL

[TpoBOAHUK B AJIEKTPOCTaTHUECKOM TMoJie. [loBepXHOCTHBIE 3apsiibl. [losie BOIM3M MOBEPXHOCTH 3apSHKEHHOTO
IIPOBOJHUKA. SIBI€HHE SIEKTPUUECKON HHAYKIUH. DKPaHUPOBKA MO POBOISAIIMM CIOEM. DIEKTPOCTATH-
yecKas 3aluTa. DIeKTpudeckas EMKOCTb IpoBoAHKMKa. KoHAeHCATOPBI M EMKOCTh KOHAEHCATOPOB. DHEPIHUs
B3aMMOJICHICTBHS CHCTEMBI SJIEKTPUIECKHX 3apsAA0B. DHEPTUs 3apsHKEHHOTO KOH/IEHCATOpa.

10

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

30BaHHOCTH. OOBEMHBIE U TIOBEPXHOCTHBIE CBA3aHHBIE 3apa/bl. JJudekTpudeckas NPOHULIIAEMOCTh CPEJIbl 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-

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

11

CrarroHapHbIi 3JeKTpuuecKuii ToK. Crjia TOKa U INIOTHOCTh TOKA. Y PaBHEHHE HEMPEPBIBHOCTH JJICKTPHYC-
CKOTO 3apsijia U YCJIIOBHE CTAIIMOHAPHOCTH TOKA. DIIEKTPHUYCCKOE T10JI€ B IPOBOIHHUKE C TOKOM M 3aKoH OMa B
JokanbHOH popme. [IpuunHa 3aTyxaHus TOKa. DIEKTPUIECKOE COMPOTUBIICHUE MPOBOJHUKA. 3aKoHBI OMa U
Jxoyns-JleHna. YcioBue KBa3UCTaLlMOHAPHOCTH TOKa. [IpuuMHbI OSBIEHUS 3IEKTPOABUKYLIEH cuibl. Mc-
touanku DJIC. 3akon Oma Jy1si HEOTHOPOAHOTO yyacTKa IenH. Pa3BeTBIeHHbBIE dNIeKTpuIeckue nemnu. [IpaBu-
na Kupxroda 1 ux mpuMeHeHue.

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 st MHIYKIIMW MarHATHOTO moJist. Teopema o
LUPKYJISILIMU BEKTOPA NHAYKIMHA MarHUTHOTO 10J1s. [IpuMeHeHre TeopeMbl 0 HUPKYJIISILUY K pacdeTy MarHuT-
HOTO TOJISI: TOJIE IHIHHPUIECKOTO MPOBOJIA C TOKOM, IIOBEPXHOCTHOTO TOKA, COJICHOMAATIBHON U TOPOU-
JATFHOW KaTYIIKH ¢ TOKOM. TeopeMa o UPKYJSIHA BEKTOpa HHAYKIUH B quddepeHnnansHoi Gpopme.
CpaBHeHHE 0COOCHHOCTEH MIEKTPOCTATHIECKOTO U MATHUTOCTATHYECKOTO T0JIeH. [IBMkKeHHne 3apsKeHHON
YACTHUIBI B IOCTOSTHHBIX MATHUTHOM U 3JICKTPUYECKOM MOJISAX. JIMIMOMBHBINA MATHUTHBIA MOMEHT KOHTYpa C
TOKOM. DHEPrus 3aMKHYTOTO MPOBOHKIKA C TIOCTOSTHHBIM TOKOM BO BHEIIIHEM MarHUTHOM moje. Cuiia u Mo-
MEHT CHIIBI, AEHCTBYIOUTNE HA KOHTYP C TOKOM.




n/n

TeMbl JeKIIMOHHbBIX 3aHATHH

13

MarnuTtHoe nose B Benectse. Hamaruuuenue cpeasl ¥ BEKTOp HAMarHUYEeHHOCTU. MarHuTHas IpOHUIIae-
MOCTb CPEZbI U BEKTOP HANpPSLKCHHOCTH MarHUTHOTO MOJIsL. TeopeMa o IUpKyIISIUN BEKTOpa HANPSKEHHOCTH
1 BEKTOpa HAMarHUYEHHOCTH. MarHuTHoe rosie B MarHeTukax. Ilose mocrosaHoro Maruura. [lone Ha rpanu-
1[e MarHeTuka. ['paHMuHBIE YCIOBUS ISl BEKTOPOB HANPSXKEHHOCTU ¥ MHAYKLUU MarHUTHOTO NoJjst. [TpudnHel
TIOSIBJICHUS AMa-, Tapa- U peppoMarHeTu3ma.

14

SBnenue sanekrpomarHuTHoi nHAyKIuK. [Ipupona 3J1C 3neKTpOMarHuTHOM UHAYKLIUYU B IPOBOIHUKAX, IBU-
KYIIUXCSI B MATHUTHOM Moste. [IpuHIMI IeHCTBHA 3IEKTPOMOTOPA ¥ TEHEpaTopa NEKTPUIECKOT0 ToKa. Bux-
peBOE UIEKTPUUECKOE OJIE M IPUYMHA eTo HosBieHus. 3akoH Papanest u npaswio Jlenna. [IpoBogauk u mo-
CTOSTHHBI MarHUT B TIEPEMEHHOM MarHuTHOM nose. HnykunonHeie Toku (Toku dyko). Koaddunuent nu-
JNYKTUBHOCTU. UHAYKTHBHOCTH COJICHOUA. [ITOTHOCTD SHEPrUK MarHUTHOTO 1OJId. SIBlNeHue caMOUHAYKIUI
u OJ1C camonnaykuu. SIBiaeHne B3auMHOM nHAYKIUH. KoaduimeHTs B3anMHOM HHITYKTHBHOCTH U TIPHH-
un aeicteus TpancdopmaTopa.

15

DnekTprYecKre KoeOaHus. DIeKTPUUeCKUi KoeOaTenbHbli KOHTYp. COOCTBEHHBIC AIIEKTPUYECKHE KoieOa-
HUSI B KOHTYpax (He3aTyXarolye U 3aTyXalollne), X XapaKTePUCTUKHU. BBIHYK/ICHHBIE 2JIEKTPUYECKHIE 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 cmewmenus. Cucrema ypaBHeHui MakcBesuta. [T0TOK MIIOTHOCTH SHEPT U
371eKTpoMarHuTHOro noss. Bexrop IlolinTunra u teopema IlolinTrHra. BosiHOBOE ypaBHEHUE IS 3IIEKTPO-
MarHUTHOTO TIOJISl B UI€aIbHOM TURJIEKTPUKE (BaKyyMe). DIIeKTpOMarHuTHbIE BOJIHBI. BOTHOBOM BEKTOD.
CKOpOCTb AJIEKTPOMAarHuTHBIX BOJH. CBSA3b HANPSKEHHOCTH 3JEKTPUYECKOTO M MATHUTHOI'O MOJISL B DJIEKTPO-
MarHUTHOH BoJiHe. [lkana 31neKTpoOMarHuTHBIX BOJH. DHEPrUsl U UMITYJIbC JIEKTPOMAarHuTHOM BONHbI. 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. OnTruueckas pa3HOCTh Xo/a. Y CJIOBHsI MaKCHMyMa U MUHHMYMa IIpH HHTepde-
pennuu. UaTepdepennmonHas cxema FOura. MaTepdepenus B TOHKUX 1wieHKax. [Ipuanmn [roiireHca-
@penernst. Audpaknus cBeTa Ha Y3KOH MIENIN U KPYTIOM MPEISTCTBUN. Y clloBHE NU(PPaKINOHHOTO MUHAMY-
Ma. MHoroxyueBas unrepgepenuus. Judpakionnas penerka u NpUHIKI criekTpoMeTpun. Kpurepwuit Pa-
nest. Pa3zpemaromas cioco6HOCTh AudpakinoHHOH perteTku. [Tongapusanus 37eKTpoOMarHUTHEIX BOMH. [Toms-
pu3aTopsl U 3aKk0H Maioca.

18

TennoBoe uznydeHne. DHEpreTHUecKas CBETUMOCTD, N3JTydaTeIbHas U ITOTIONaTeIbHAs CIOCOOHOCTh. 3aKOH
Creana-bonpumana 1 3aKOH CMeIIeHHsT BiHA U1 TEIUIOBOTO M3ITydeHHs aOCOIIOTHO YyepHoro Tena. Koad-
¢umuenT noriormenHus. HenpruMeHNMOCTh 3aKOHOB Kitaccuaeckor ¢pu3nku. ['umoresa [Tnanka.

19

OCHOBBI KBaHTOBOH T€OpUH MUKpodacTUIl. @OTOH. DHEprus 1 UMIyNbe (GOoTOHA. BHENTHMI 1 BHYTpEeHHUN
dbotoaddexr. Ypasaenue Diinmreitna 1 Gotodrddexra. Pabora BeIXoa dMEKTpOHA U3 METAIIIa M KpacHast
rpanuna gporodddexra. dpdexr Komnrona. 'mnoresa ne bpoitnsa. Bonna ge bpoiuis. OnbITe mo qudpakiuu
MHUKpoyacTHll. KopIycKyispHO-BOJHOBOH JTyan3Mm.

20

OcHoBBI KBaHTOBOH Teopuu atoma. [loctynar bopa. BopoBckue amekTpoHHBIE OPOUTHI B OHOIEKTPOHHOM
arome. CIIeKTp 3HEPIUH OJHOIIEKTPOHHOTO aToMa. M3mydeHne 0JHOAIEKTPOHHOTo aToMa. CrieKTpaibHbIe
cepun. OpOUTATHHBIN MOMEHT UMITYJIECA ¥ OPOUTAIBHBI MATHUTHBIA MOMEHT 3JIEKTpoHa B aToMe. OpOu-
TaJILHOE ¥ MarHUTHOE KBaHTOBbIE unciia. OnbiTel LlTepHa-I'epiaxa. CoOCTBEHHBI MOMEHT UMITyJIbCa U c00-
CTBEHHBIIl MarHUTHBII MOMEHT 3J1eKTpoHa. CIIMHOBOE KBaHTOBOE 4nCII0. CHCTEMA YETHIPEX KBAHTOBBIX YHCEI
u npuHIU [laynu. 3anonHeHne 3IeKTpoHaMH 000JI09YEK B 0J000I09EK B aTOME.

21

OCHOBBI KBaHTOBOH TeOpUH MUKpOCcUCTEM. OIIBIT C MPOX0KISHIEM MUKPOYACTHUIIHI Yepe3 IBYXIIECIEBYIO
muadparmy. BonHoBas GyHKINS U €€ BEpOSITHOCTHBIN CMBICT. KBaHTOBBIN MPUHIIUT CyTiepro3unud. [1puH-
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 snep. EcrecTBeHHas painoakTHBHOCTh. 3aKOH paJHOaK-
TUBHOTO pacnana. [lepuox momypacmana. DHepPTys BBIXOa SACpHON peakiu pacnana. Jledekt macc. Y aens-
Hasi SHEPrusl CBA3U HYKJIOHOB B AJpe. Y CTONYHUBOCTb U HEYCTOMUMBOCTH g1ep. BO3MOXKHOCTH TEpMOSIIEPHOTO
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
MOCTYIATENBHOTO U BPAIIATEIEHOTO JBIKCHUI.

2  |YpaBHEHUs AMHAMUKH ITOCTYATEIbHOTO JBIDKCHUS U BPAIATEIbHOTO ABM)KEHHS BOKPYT 3aKPETICHHOI ocH.
MOMEHT UMITyJIbca U MOMEHT CHJIBI.

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

4  |Mexaandeckue KojaeOaHus. 3aTyxXalone U He3aTyXalomue KoeoaHus GU3HIECKOTo U MPY>KUHHOTO MasTHH-
KOB. BrinyxkneHHbIe kKoneOaHust U pe3oHanc. KonTponsHast padora.

5  |Meroas! pemieHus TepMOAMHAMUUECKUX 3a7a4. VIcroap30BaHNe YpaBHEHHSI COCTOSIHUS CHCTEMBI, YpaBHEHHH
TePMOAUHAMMYECKHUX MPOLIECCOB U MEPBOro Havajla TePMOJUHAMUKY NIPH pacyeTe MPOLeCCOB B UACANBHOM
rasze. Berancnenne TemI0eMKOCTH TEPMOJMHAMUIECKHAX IIPOLIECCOB.

6  |BblumncieHne U3MEHEHHMS SHTPOIIMH TEPMOIMHAMHYECKOH crcTeMBl. BTopoe Hadano repmoauHamMuku. Lnk-
JIMYECKUE MPOIIECCH U BBIYHCICHHE K.I1.J1. TeTUIOBBIX MamuH. [{ukn Kapro. ®@ynknus pacnpenenenns Mak-
CBeJJIa MOJICKYJI Ta3a 0 BeJINYMHAM CKOpOCTel U e€ MPHUMEHEHHE K pacyeTy CpeJHUX BEIHYHH.

7  |Oynkuwms pacnpenesnenus bonbiMana u 6apomerpudeckas popmyna. YacToTa CTOJIKHOBEHHS MOJIEKYJI ra3a
co crenkoi. CpenHsis AyiHa cBOOOHOTO Mpobera MOJIEKYII ra3a.

8  |sIBnenust nepeHoca (TEMIONPOBOIHOCTD U Bs3KOCTh). KoHTponbHas pabora.

3 cemecTp

9  |[IpuHOMT CYNIEPHO3UIMN U PACUET JICKTPOCTATHUECKOTO MOJIS ISl CUCTEMbI TOYEYHBIX 3apsI/IOB U IS 3apsi-
J1a, paclpeeICHHOTO HEPEPBIBHO. BrIUncIeHne HATPSPKEHHOCTH U IIOTEHIIHAIA 3JIEKTPOCTaTHYECKOTO OIS,
CBs13p HaNPSDKEHHOCTH 1 MOTeHIMaNa. PaboTa 1o nepeMerieHuo 3apsja B 3JeKTpOCTaTHIECKOM I10JIE.

10 |I[Ipumenenue Teopemsl ['aycca st pacueTa JIEKTPOCTATHYECKHUX MOJIEH. DHEPTUSI CUCTEMbI 3apSKEHHBIX
YACTHIL ¥ HJIEKTPHYECKOTO NOJIs1. EMKOCTD M 9HEpTrHst 3apsHKeHHBIX KOHICHCATOPOB.

11  |3axons!l nocrosiHHOrO TOKA. [IpaBuna Kupxroda. Tok B HEOTHOPOIHBIX IPOBOJHNKAX. Brrancnenune snexTpu-
YECKOro 3apsaja, IPOTEKAOLIEro Mo HENH U BBLAEISIOIIErocs B AIEKTPUUECKON IeNHn JKOyJIeBOro Tera. 3a-
xoH J[xoynsa-Jlenna. KontponsHas pabora.

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

13 |Cunsl Jlopenua u Amnepa. J[BrmxeHue 3apsKeHHOM YacTHIBI B CTAllMOHAPHBIX 3JIEKTPUYECKOM U MAarHUTHOM
mossix. CHITBI, IEUCTBYIONTNE HA SJCKTPUUECKUH W MarHUTHBINA AHUIIONE (KOHTYD C TOKOM).

14  |sIBneHme >MeKTPOMATHUTHOW MHIYKIHH. 3akoH Dapanes. SBneHus caMONHAYKIIUN U B3aNMHOW MHTyKITHH.
Brrancnenue HHAYKTHBHOCTH. DHEPTHs MarHUTHOTO TIOJIS.

15 |CobcTBeHHBIE AMEKTPUYECKIE KOIEOAHNS B IEIAX. DIEKTPUIECKUI KoJaeOaTeIbHBIN KOHTYp U €ro mapaMeT-
pbl. BeiHy>K/1eHHBIE 35eKTpHdeckue Kosebanus. 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 BOTHOBBIX (DyHKIMH. VICOIB30BaHIE CTAIIHIOHAPHO-
ro ypasHeHus lllpenunrepa s pacuera XapaKTepPUCTUK KBAHTOBBIX CHCTEM

21 |Yacrtuua B OMHOMEPHO# NOTEHIHANbHOH siMe. CrieKTp 3Hepruil v BONMHOBBIX (yHKuuil. KBaHTOBBIM rapMOHH-
YEeCKH OCHIILIATOP U CIIEKTp ero 3Hepruid. CrieKTpbl aTOMOB. ATOM B MarHUTHOM mroJie (3¢ ¢exT 3eemMaHa u
onbITH [lITepna-I'epnaxa).

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

23  |KonTpompHas paboTa 1o TeMaM 3aHATH 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 |Ynpyruil ynap mapos
3 |OmpeneneHue CKOPOCTH MYIH C TIOMOMIBIO OAJUTHCTHYECKOTO MasSTHHKA
4  |H3MepeHuUe CKOPOCTH ITYJIH C IIOMOIIBI0 (PH3UIECKOTO MasgTHHKA
5 |OmpeneneHue CHIIBI TPEHUS CKOJBKEHUS
6 |/3y4yeHHe BpaIiaTeIbHOTO ABMKEHUS
7 OrnpeneneHue pajnyca KpUBHU3HBI BOTHYTOM MOBEPXHOCTH METOJIOM KaTArOIIEToCs Iapuka
8  |H3mepeHune CKOPOCTH IIyJIH C TIOMOIIBIO BPAILAIONIEHCS M1aTHOPMBI
9  |Omnpenenenue kodhGUIMEHTa TPSHUS KAUSHUS IS PA3IMYHBIX MaTEPUATIOB
10 |OnpexmeneHre MOMEHTOB MHEPIIMH METOOM KOJICOAHMI
11  |OnpexpencHre MOMEHTa MHEPIIMU C METOJIOM KPYTHIBHBIX KOJIeOaHUH
12 |Onpenenenue yCKOpeHUs! CBOOOIHOTO ITaA€HUS C IIOMOIIBIO (PU3NYECKOro MasTHUKA
13  |HU3yuenwue konebaHMii NIPYKMHHOTO MasITHUKA
14  |OnpexpencHue nmokasatels aanadbatsl MetogoMm Kiremana u JIezopma
15 |Onpenenenune k03P PHUIHEeHTa TOBEPXHOCTHOTO HATSHKEHUS BOJIBI METOZOM OTPBIBA KOJIbIIA
16 |OnpenmeneHne BI3KOCTH )KUIKOCTH 10 MeToxy CTOKCa
17 |Onpenenenune amuHBI CBOOOAHOTO Tpodera u d3HHEKTHBHOTO qUaMeTpa MOJIEKYIT BO3yXa

10



HanMeHoBaHus 1a00paTOPHBIX padoT
n/n

3 cemecTp

18 HccnenoBanue QJICKTPHUYICCKOIO IMOJIA IMPOBOAHUKA C TOKOM

19 MSMepeHI/Ie COHpOTI/IBJ'IeHI/Iﬁ IMPOBOAHUKOB MOCTOBBIMH CXEMaMH

20 |MarauTHOE 10oI€e 3eMIn

21 |OmpeneneHne yaeNpsHOTO 3apsiia SJIEKTPOHA

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 00pa30BaTeIbHON MPOTPaMMOIA.

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 1abopaTopHOi paboTh

[TonroToBka K MPakTUYECKUM 3aHATHUSM U K BBITIOJIHEHUIO IBYX KOHTPOJIBHBIX PadoOT 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 BBHIMOJHEHUIO U c/ladye JIabopaTopHbIX padoT. [loaroroBka oruera mo pe-
3yJIbTaTaM Kaxa0i 1abopaTopHoil paboThl

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 BBIIIOJHEHUIO U cadye JabopatopHbix padboT. [loaroroska oryera mo
pe3ynbTaTaM KaxJ10il 1abopaTopHoii paboThI
10

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

11 IToaroroBka K HpOMe)KYTOHHOﬁ ATTCCTAllMU U €€ IIPOXOKICHUC

5 Cucrema ¢dopMupoBaHusi OlleHKH Pe3yJbTATOB 00y4YeHUsl MO AUCHUILINHE (MO-
AYJK0) B PaMKaxX TEeKyIIero KOHTPOJSl YCIeBA€MOCTH M NMPOMEKYTOYHOU ATTeCTALMHU
o0yuarouerocs

Ounas popma o0ydeHus

MeponpusiTusi TeKyliero KOHTpoJIsi yCIeBaeMOCTH MakenMaIbHOE

M NPOMEKYTOYHOM aTTeCTANH 00yYaIoIerocst KOJIN1eCTBO a/l108

2 cemecTp

OnennBaemasi ydyeOHasi AesAITEJIbHOCTD

o0yuarouerocs:

IIepBbiit "
Boinonnenue 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 TeKyuero KOHTpoJIsl 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:
. |BblnosHeHue u 3ammura TpéX J1ad0paTopHbIX 12
[IepBb1it
. |[pabot
pyOeKHBIN
BeinonHenue KOHTPOJIbHON paboOThI IO (hU3HKE 8
KOHTPOITb
Ha MPaKTHYECKUX 3aHATHIX
BeInonHeHue KOHTPOJIbHBIX TECTOBBIX 331aHUI 10
Texymmit
Hroro 30
KOHTPOJIb
OunennBaemasi ydaeOHasi AeAITEJIbHOCTD
yCIIeBaeMOCTH
o0yuarouierocs:
B . |BbImonHeHue 1 3ammra TpéX 1adopaToOpHBIX 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 TeKyuero KOHTpoJIsl 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
pe3yJbTaToB 00y4YeHust
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 cpeacTtBa 00y4deHHs1), HEOOXOAMMON JJA OCYHIeCTBJIEHHS 00pPa30BaTeILHOIO

npouecca no JucuuIInHe (MoayJi)

Jlns ocyuiectBiieHns 00pa3oBaTeNbHOTO Mpoliecca Mo JUCHUILIMHE (MOAYII0) TpedyeTcs:

- Jlnist mpoBeIeHHst JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHUI 110 TUCIMIUIMHE TpeOyeTcs: yueOHas ayAuTOpus;
- Jlns mpoBezneHust 1abopaTopHbIX paboT Tpedyercs yueOHas J1abopaTopusi, OCHAIIEHHAas J1a0opaTOPHBIMU
yCTaHOBKaMHU HE MeHee 7-8 pa3HbIX THUIIOB B 00IIeM KonndyecTBe He MeHee 30 pabouux MecT, a Takke HeoO-
XOAUMBIMH JJIS1 TIPOBEACHHST (PU3UUECKOTO SKCIIEPUMEHTA N3MEPUTEIbHBIMU TPHOOPaMHU.

7 IlepeyeHb OCHOBHOM W JOINOJHUTEJIbHON y4eOHOM JMTEPATypPbl, HEOOXOAUMOM

JJISL OCBOCHUS TUCUMILIMHBI (MOLYJIs1)

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/ . B. CaBenwveB . — 4-¢ u3., crep. — Cankr-IletepOypr, Mocksa, 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. 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. BonmHoBas ontuka / U. B. CaBenbeB . — 4-¢ uzj., crep. — Cankr-IlerepOypr, Mocksa, Kpacnomap
: Jlanp, 2008 .— 468 c. —ISBN 978-5-8114-0686-9 (Tom 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.— IBC “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 aTOMHOIO AApa U 3neMeHTapHbix yactul / V. 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.
du3nka aTOMHOrO s/Ipa W AJIEMEHTapHBIX YacTHUI] [DJICKTPOHHBIA pecypc]: ydeObHoe mocodme/ — 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'., BopoObeB A.A., mon pea. O6mas ¢uznka (11t 6akanaBpoB) [IIEKTPOHHBIN pecypc]: yaebHOoe 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 naposo.

2. Konmaxos 10.H., ITexap 10.A., Jlexxnena JI.C. TepmoanHamuka u MoJieKyssipHas ¢pusuka. Jlexuu
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 nocrymna:
https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390. — OBC “bubaunoTex”, mo
IapoJIIo.

3. Konmakos 1O. H., Ilekap 1O. A., Jlaryn 1. M. DnexkTpuuecTBO U MarHeTU3M : JIEKIUHU 1O (PU3HKe
[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 “bubanoTex”, mo maporo.

4. Konmaxkos FO.H., [Tekap FO.A., JIexxuena JI.C. DnexkTpomMarHeTusMm U ONTHKA : JEKIUU MO (HU3HKe
[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. Konmaxkos FO.H., TTekap F0.A., JIexnesa JI.C., Cemun B.A. OCHOBBI KBaHTOBOW TEOPUH 1
aTOMHOHN QU3UKHU: yuel. mocobue [DneKTpoHHbII pecypc]/ DnekTpoH.TeKcToBbIe naHHble. — Tyna : U3a-Bo
Tynl'Y, 2010 .— 148 ¢.— ISBN 5-7679-0352-2. - Pexxum jmoctyma:
https://tsutula.bibliotech.ru/Reader/Book/ 2014112811001257771700009442. — ObC “bubmuoTex”, mo
Mapoiko.

6. Kommvaxkos 1O. H., Kaxxapckast C.E. ®@usnka. DiIeKTpOMardHeTu3M: PyKOBOACTBO K MPOBEACHUIO CAMOCTOSTEIBHOM 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 J[.M., Cemun B.A. OcHOBBI (U3UKN KOHJICHCUPOBAHHBIX Cpe.l M (PU3UKH
Mukpomupa: Y.1 [DnexTpoHHbIN pecypc]: yueOH. mocodue/ IIeKTPOH. TEKCTOBbIC JaHHbIe. — 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. mocodue/ DIeKTpOH.TEKCTOBbIe AaHHble. — 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”, o maporo.

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

1. https://tsutula.bibliotech.ru/ — DnexTponnsiii ynranbubiii 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 JIanb (JOCTYN K HAYYHO-
o0pa3zoBaTebHOMY pecypey 1o (usuke).

4. https://biblio-online.ru/ — 3bC u3natenscTa KOpaiit (10cTyN K HaydHO-00pPa30BaTEIILHOMY PECYPCY,
BKJTFOYAs M3JIaHUS 10 PHU3HKE).

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

6. http://window.edu.ru/catalog/ — Poccuiickuii 00pa3oBaTe/ibHbIN TOPTAT 10 (GHU3HMKE - 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/ — caiit xxypHana “Ycnexu Gpusndeckux Hayk”.

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

9 IlepeyeHb MH(OPMANUOHHBIX TEXHOJOTHIA, HEOOXOAUMBIX JIJISI OCYIIIECTBJIECHUSI
00pa30BaTeJbHOI0 NMPoLEcca Mo AUCHHUILINHE (MOTYJII0)

9.1 IlepeyeHb HEOOXOAMMOIO €KETOHO OOHOBJIAEMOIO JMIEH3UOHHOIO U CBO0O-
HO PACIPOCTPAHSIEMOr0 NMPOrpaMMHOIO olecrne4eHHsl, B TOM YHCJe O0Te4eCTBEHHOIO
NMPOM3BOIACTBA

1. [Taket oducHbIX npunoxennit MoitOduc;

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

CoBpeMeHHbBIE TpodeccCHOHANbHBIE 0a3bl JaHHBIX ¥ HH(POPMAIMOHHBIC CIPABOYHBIC CHCTEMBI 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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