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1 ean 1 3a1a4M OCBOEHMSI TUCIHUILJIMHBI (MOIYJIs1)

Ienbro 0ocBOECHUS AUCUMILINHBI (MOYJIs1) SIBIISIETCA

— MOJIy4€HHUEe CTYJJCHTaMU OCHOBOIIOJIAraoIUX MIPEACTABICHUN 0 (PyHIaMEHTaIbHOM CTpOe-
HUM MaTepuH U (PU3NYECKUX MPUHIIMTIAX, JIEKAIIX B OCHOBE COBPEMEHHOM €CTEeCTBEHHOHAYYHOU
KapTUHBI MUDA;

— (popMupOBaHUE y CTYIEHTOB COBPEMEHHOT'O €CTECTBEHHOHAYYHOI'O MHUPOBO33PEHHUSI, Pa3BU-
THE HayYHOT'O MBIIUIEHHS U PACIIMPEHHUE UX HAYYHO-TEXHUYECKOIO KPyro3opa.

— co3nanue pyHIaMEeHTAIbHOW 0a3bl 171 TAaIbHEHIIEro N3yuyeHHs OOIIEeTEXHUYECKHX U CIie-
LUAJIbHBIX JUCLUIUIMH U JUI YCIIEIIHOM MoCce1yoIel 1esTeIbHOCTH B KaUyeCTBE AUIJIOMUPOBaH-
HBIX CIICIIHAIIICTOB.

3agavyaMM OCBOEHUS IUCIHMIIMHBI (MOJYJIs) SBIISIOTCS:

— U3y4eHUE OCHOBHBIX (PM3NYCCKUX SBIICHUU U UJICH,

— OBJIaJeHUE (YHIAMEHTAJIbHBIMU MOHATHSAMHU, 3aKOHAMU U TEOPUSMH KJIACCHUECKOW M
COBPEMEHHOM (PU3MKH, a TAaKKe METOJaMH (PU3MYECKOTO UCCIICIOBAHMS;

— (popMHpOBaHUE HAYYHOI'O MUPOBO33PEHUS U COBPEMEHHOTO (PM3UYECKOTO MBIIIIICHHUS;

— OBJIaJICHUE NTPUEMaMM U METOJIaMU pEIIeHUs KOHKPETHBIX 33/a4 U3 Pa3IMuHbIX oOsacTei
JeSITeIbHOCTH, OCHOBAHHBIX Ha NMPUMEHEHHM U HUCIOJIb30BAaHUM Pa3IMYHbIX SBJICHUHA U 3aKOHOB
buzuky;

— O3HAKOMJIEHHE C COBPEMEHHON Hay4YHOH anmnapaTypoi;

— (popMupOBaHUE HABBIKOB MTPOBEACHUS MPUKIATHOTO (PU3NIECKOTO IKCIIEPUMEHTA,

— (opMHpOBAHNE YMEHUS BBIJICTUTh KOHKPETHOE (PU3UUECKOE COJIepKaHHE B MIPUKIAIHBIX 3a]1a-
Yax y4eOHOU U nMpodecCHOHANBHOM IesITeTbHOCTH.

2 MecTO AUCHUILIHHBI (MOYJIsI) B CTPYKTYpPe OCHOBHOI NMpodeccHoHaIb-
HOH 00pa3oBaTe/IbHOM NPOTrPaMMbI

JlucuuiuimHa (MOJYJIb) OTHOCUTCS K 00s3aTENbHOM 4YacTH OCHOBHOW MpOQecCHOHATHHON
00pa3oBaTeNbHON IPOTrPAMMBI.
JucuuninuHa (Moayb) u3ydaercs B 2, 3 u 4 cemecTpax.

3 IlepeyeHb MIaHMPYeMbIX Pe3yJIbTATOB O0OyYE€HHUSI MO AMCHUILIMHE (MO-
YJI10)

[lepeueHb IaHUPYEMBIX PE3YJIBTATOB O0YUYEHUS MO JUCIUILINHE (MOIYJII0), COOTHECEHHBIX
C IUIAHUPYEMBIMU pe3yJbTaTaMU OCBOECHUS OCHOBHOM HpodeccuoHaIbHON 00pa3oBaTeabHOM Mpo-
rpaMMbl (popMHUPYyEMBIMU KOMIETEHIMSIMH ) U HHAUKATOPAMH UX JOCTUKEHUSI, yCTAHOBJICHHBIMU B
oOrmiell XapakTepUCTUKE OCHOBHOM NpodeccnoHanbHOM 00pa30BaTeIbHOW MPOTrpaMMBl, MPUBEIEH
HIKE.

B pesynbrare ocBOCHUS AUCIUTUIMHBI (MOIYIIs1) O0YUYaIOIIUIACS TOTKEH:

3HaTh:

1) ¢dynnamenTanbHble Qu3nYecKkue, QU3MKO-XUMHYECKUE 3aKOHBI, (KOJ KOMIETEHIIMU —
OIIK-2, kox uaaukaTopa — OITK-2.1);

2) OCHOBHBIC METOJBI M CPEICTBA MPOBEACHHS YKCIEPHUMEHTAIBHBIX HCCIIEIOBAHUI U HC-
MBITAaHUHN C y4eTOM TpeOOoBaHUI TeXHUKHU Oe3omacHOCTH; (ko1 kommereHiun — OITK-5,
koa unaukaropa — OITK-5.1);



YMmerh:

1) npumensaTs pusznyeckue, GU3NKO-XUMHUECKUE METOJIBI /I PEUICHHS 3a/1a4 TEOpeTHYC-

CKOT0 W TpuKJagHoro xapakrtepa (koa kommerenuun — OIIK-2, kon manukaTopa — OIIK-

2.2);

2) BBIOMpATh CITOCOOBI U CPEACTBA M3MEPCHHM M MPOBOAMTH IKCIIEPUMEHTAIBHBIC HCCIIe-
JIOBaHMS, UCTIBITAHUS 10 3aJlaHHON MeTouke; (koa komneTeHun — OIIK- 5, kox nHau-
karopa — OIIK- 5.2);

Baagern:

1) HaBBIKAMH HCIOJIB30BAHUS 3HAHUN (U3UKU NPU PCIICHUH MPAKTHUECKUX 3amad (Ko
kommnerenin — OIIK-2. xox unaukaropa — OITK-2.3)

2) cmocobamu 00pabOTKU U MPEACTABICHUS MOTYYCHHBIX JAHHBIX M OI[CHKU MOTPEITHOCTH
pe3yabTaToB u3MepeHuii (ko komrerennun — OITK-5. ko uaaukatopa — OITK- 5.3)

4 O0beM H coepKaHue TUCIUTIIAHBI (MOILYJIA)

4.1 O0beM AUCHUILIMHBI (MOAYJIA), 00beM KOHTAKTHOM U CAMOCTOATEJb-
HOIl padoThl 00y4arolIerocssi NMpU OCBOCHUH TUCUMILIMHBI (MOAYJsi), ¢opmbI
IMPOMEKYTOYHOM ATTECTALMHU 0 JUCHHUILIMHE (MOAYJIIO)
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Ounas dhopma o0yueHus

2 J13 4 144 32 16 16 - - 0,25 | 79,75
3 € 4 144 32 16 16 - 2,0 0,25 | 77,75
4 3 3 108 32 16 - - 2,0 0,25 | 57,75
Hroro - 11 | 396 96 48 32 - 4,0 0,75 | 215,25

YcnoBHbIE cokpateHus: O — sk3ameH, 34 — 3auer, /I3 — nuddepeHnnpoBaHHbIi 3aueT (3a4eT
¢ omerkoii), KII — 3amura kypcoBoro npoekra, KP — 3ammura kypcoBoii paboThl.



4.2 ConepskaHue JIEKIIMOHHBIX 3aHATHI

Ounas popma 00yueHus

TeMbl TeKIIMOHHBIX 3AHATHI

2 ceMecCTp

Ponb ¢usuku B pazButun TexHuku. OOmIas CTpyKTypa U 3aa4i Kypca (U3HKH.

Cucremsl oTcyera. CKaIspHBIC U BEKTOPHBIC (PU3UYECKUE BETUYUHBL. Pa3noxeHnue mpous-
BOJIBHOTO JIBM)KEHUS (PU3MUECKOTO Tella Ha MOCTYIATEIbHOE U BPAIIaTeIbHOE JBIKEHUE.
KnnemaTnka nmocTynaressHOrO IBHKEHHSI B TPEXMEPHOM IpocTpaHcTBe. [lepemerenue,
CKOpOCTh, YCKOpeHHe. Vcronb30Banne MPOU3BOAHBIX M HHTETPAJIOB B KHHEMATHUKE TIPOH3-
BOJILHOTO JBIDKEHMS. KrHemMaTnka KpuBOJIMHEHHOTO OCTYNaTeIbHOTO IBMKeHHs. Hop-
MaJIbHOE U TAaHTCHLMAIbHOE yCKOpeHue. KinneMaTrka BpaIaTeIbHOTO JBHKEHHUS BOKPYT
3aKpETUIEHHON OCH. YTJIOBasi CKOPOCTh | YTJIOBOE yCKOpeHHe. CBSA3b IMHEWHBIX U YTIIOBBIX
KMHEMAaTHYECKHX ePEMEHHBIX.

JluHaMKKa MOCTYNATEIbHOIO U BPAILlaTEILHOTO ABMKEHUA. MMy IbCc MaTepuabHON TOUKH
(vacTtuipl). Pa3HOBUIHOCTH CHJI B KJTacCUYECKOM MexaHMKe. MHepruanbHble CUCTEMBI OT-
cuera. 3akoHbl HpIOTOHA B MHEpLMANBHBIX CUCTEMAX U UX ciencTBusd. Hemnepunanbable
CUCTEMBI OTCYETA U YPABHEHMSI IMHAMMKH ITOCTYIIATEIBbHOIO JBUKEHUS B HEHHEPLUAIBHBIX
cucremax orcuera. Pabora cuibl pu nocTynareabHOM JBHXKeHUU. MomHocTh. Kunetnue-
CKasl DHEeprus MaTepualbHON yacTulbl. KOHCepBaTHBHBIE U HEKOHCEPBATUBHBIE CHIIBL. J{HC-
cunatuBHble cwibl. [loTeHIManbHas 3Heprust yacTulsl. [loTeHnanbpHas sHeprus B moJje
CWJI TSKECTU U NOTEHUMANIbHASI SHEPTUs YIIPYTroro B3auMOJICHCTBUSA. DKBUIIOTEHIIUAIbHbBIE
IIOBEPXHOCTHU. Y CJIOBUSI COXPAHEHUS U U3MEHEHHS MEXaHUYECKON SHEPIMM MAaTEpUAIbHON
gacTUIbl. [10JIHBII UMITYJIBC CUCTEMBI MAaTEPUATIBHBIX TOUEK ((PH3MUECKOTO Tea). Y CIIOBHS
€ro COXpaHeHus U u3MeHeHus. LIeHTp Macc cucTeMbl MaTepUaNIbHBIX TOUEK ((PU3NIECKOTO
Tena). YpaBHEHUE ABM)KEHUS LIeHTpa Macc. PeakTuBHOe nBuxkeHue. Cuia TAru 1 ypaBHe-
Hue Memmepckoro. MexaHuueckas JHEprusi CUCTEMBbI 4acTHL. MOMEHT CUJIbl ¥ MOMEHT UM-
MyJIbca MaTepUATbHONW TOYKH. MOMEHT MMITYJIbCa CUCTEMbI MaTEePUAIBHBIX TOUEK ((u3nde-
cKoro Tena). MOMEHT HHepLUU MaTepUanbHOM TOUukU U pusnueckoro Tena. [Ipumeps! BbI-
BOJIa MOMEHTA MHEPLIMM CUMMETpHUUHBIX Tel. Teopema lllrelinepa. Tenzop MoMeHTa HHEP-
LMY U IJ1aBHbIE OCHU MHEpUHHA. OCHOBHOE YpaBHEHHE TMHAMUKHU BpAIlaTEIbHOTO JBUKCHUS
BOKPYT 3aKpEIUIEHHOHN OCU. 3aKOH COXpaHEHUs U U3MEHEHHs] MOMEHTa UMITyJibca (hru3nye-
CKO# cucrteMbl. KnHeTHueckast 3HEpIysl BpalllaTeIbHOrO IBUKEHHUS BOKPYT 3aKpEIJIEHHON
ocu. [lonHas MexaHM4ecKast SHEPTHs CUCTEMBI U YCIIOBHS €€ COXPAHEHUS U U3MECHEHMS.
[Tnockoe ABMKEHHME U 3aKOHBI COXpaHeHus. [ Mpockomsl U rupockonuyeckuit agpdext. Ipe-
L[ECCHUS OCU THPOCKOIIA.

Mexanunueckue kojaeOaHus ¥ BoJHbBL. KHHeMaTHueckue XapaKTepUCTHKH KOoie0aTeIbHOro
npoiiecca (aMIuTyAa, gasza, yactora). Y cioBMe BOSHUKHOBEHUSI TAPMOHHYECKUX KoJie0a-
Huil. OHOMEpHBIN TapMOHUUYECKUI OCIMIUIATOP (MPYKUHHBIM MassTHUK). CBsA3b XapakTe-
PUCTHK KOJIEOaHHS C HAYAJIbHBIMHU YCIOBUSMH. OU3NYECKUI 1 MAaTEMaTHIECKUN MasSTHUK.
CBs3b 9HEPIMH FAPMOHUYECKOT0 OCIMIUIATOPA M aMIUIUTY Il ero KojeOanuii. CBoOoHbIE
3aryxaromue KojiebaHus. 3aBUCUMOCTb aMILTUTYAbI M IEPUO/Ia 3aTYXAIOMINX KOJIeOaHUH OT
koapduumenta 3aryxanus. Kpurnueckoe 3atyxanue. Jlorapupmuueckuit 1eKpeMeHT.
CrnoxeHne B3auMHO-TIEPIICHTUKYJISPHBIX M OTHOHAIIPABIICHHBIX KoleOaHnid. MeTo Bek-
TOPHOM AuarpamMmbl. BeiHyX1eHHbIE KoNlebaHus. 3aBUCUMOCTh aMILTUTYbl U HauaIbHON
(a3bl BBIHYKJIEHHBIX KOJIeOaHMil OT 4acToThl. Pe30HaHC U pe30HaHCHBIE YaCTOTHI. Xapak-
TEPUCTHKH BOJIHOBOTO Iporiecca. [linHa BOJIHBI, BOJIHOBOM BEKTOp U (ha30Bast CKOPOCTh
BONHEL [lmockue u cdepudeckue BoIHBL. BomHOBOE ypaBHEHHE. YTIpyTHe BOJTHBI B CIIONI-

HBIX Cpcaax.




TeMbl JeKIIMOHHLIX 3aHATHH

OcHOBBI pensSTUBUCTCKON MexaHuKuU. [IpeoOpazoBanus ["anuiies u NpuHIUI OTHOCUTENb-
HocTH ["annnes. DkcniepuMeHTaabHbIe (DAKThI, IPOTUBOPEYAILUE KIIACCUUECKOW MEXaHUKE.
[Tpunun otHocuTenbHOCTH DHHIITeHA. [TocTynarer Diinreiina. [Ipeobpasosanus Jlo-
peHIIa U UX CIeACTBUs. PEeIITUBUCTCKOE 3aMeIEHHE BPEMEHH U PEIIATUBUCTCKOE COKpa-
LICHUE JJINHBL. PEISITUBUCTCKUI UMITYJIBC U ITOJIHASI DHEPTUS PEIIATUBUCTCKON YaCTULBL.
CBsI3b peNIITUBUCTCKOTO UMITYJIbCA U OJHOM 3Hepruu. DHeprus nokos. Jledpekr macc.

OCHOBBI TepMOTUHAMUKH. TepMOIMHAMUYECKUN 1 MOJICKYJIIPHO-KHHETUYECKHI CLIOCOOBI
onucanus. TepMonnHaMU4ecKue napameTpel. TepMOAMHAMUYECKHE IIPOLECCHI: PABHOBEC-
HBI ¥ HEPABHOBECHBIHM, 00paTuMbIi 1 HeoOpaTuMblii. OCHOBHOE (HyJI€BOE€) HA4ajI0 TEPMO-
JUHAMMKU. MieanbHblil 1a3 1 ypaBHEHHUE COCTOSIHUS MI€AIbHOTO ra3a. Y paBHEHHUS U30IpO-
LIECCOB B UJICAJIbHOM Ta3e. BHyTpeHHsIs 3Heprus TEpMOAMHAMUYECKOM CUCTEMBI (UAealb-
HOTO ra3a) 1 paboTa 1o u3MeHeHu1o e€ oobema. TemIoeMKoCTh TEPMOANHAMUYECKON CH-
CTeMBbI (MJIeaJIbHOTO T'a3a) NP pa3IndHbIX U3ompoueccax. IlepBoe Hauano TepMOgUHAMUKY.
VYpaBHeHHe [1epBOro Hayajga TEPMOAMHAMUKY JJIs1 UCATIbHOTO Ta3a. AnuabaTHbIN U MOIUT-
pomnHblii ponieccsl. Y paBHeHue [lyaccona. TepMoauHamuyeckoe onpeneneHue SHTPOIUH.
V3MeHeHMe SHTPOIUM NIPU Pa3InYHbIX U3oMpoleccax. YacTHble GOPMYIHPOBKH BTOPOTO
Hayajia TepMoiInHaMUuKHU. HEBO3MOXKHOCTB CyIIeCTBOBAaHUS BEUHBIX JiBUraTenel 1-ro u 2-ro
pona. Mi3MeHeHHe S3HTPONIUY ITPH HeoOpaTUMBIX Mporeccax. Obmas GpopMynpoBka BTOpo-
ro Hayana repMoauHamMuku. Lluknndeckue npoueccsl. Lukin Kapro. Koo, nukinmgeckux
IIPOLIECCOB (TEIIOBBIX MAIIKH). X0JOIWIbHUK, KOHJUIIMOHEP, TEIIOBON Hacoc. Makpo- u
MHUKPOCOCTOSIHME cUCTEMBI. TepMonHaMmuieckasi BeposiTHOCTh. CTaTUCTHYECKOE OIpeie-
neHue >3aTponui (popmyna bonbumana). TpeTbe Hauano TEPMOJMHAMUKH.

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopun. DyHKIMA pacrpeaeneHus U €€ CMBbICI.
@®yHkuMs pacnpenenenus ['aycca st ciydaiiHelx BennuuH. Pacnipenenenne Makcseiia
MOJIEKYJI 110 IPOEKLHUSAM U 10 BEIMYNHAM CKOPOCTENH. DKCIIepUMEHTalIbHAas IPOBEPKa pac-
npenencHust Makcsena. CpegHue CKOpOCTH MOJIEKYII ra3za. JacTora coyaapeHuil MOJIEKYJI
ra3a o CTeHKy cocyza. BHyTpeHHss S3HEprus U TEIIOEMKOCTh B MOJIEKYJISIPHO-
KMHETHYECKOW TeopuH. M ieanbHblii ra3 B ojie BHEUIHUX cuil. bapomerpuueckas ¢popmyia.
Pacnpenenenue bosbiimana.

Kunernueckue sapnenus (npoueccsl nepeHoca). CTOJIKHOBEHHS MOJIEKYJI ra3a M1y CO-
00ii. D heKTUBHOE CEUCHHNE B3aUMOICHCTBUS MOJIEKYJ U CPEAHSS JUTMHA CBOOOHOTO MPO-
Oera MoJiekyJbsl. PaccesHue mydka MoJIeKyJl B rase. SIBieHus nepeHoca B ujeaibHOM rase.
[ToTox mepeHocumoii BenuuuHbl. TermmonpoBoaHoCcTh. KoaghuMeHT TenaonpoBOIHOCTH.
Huddyzus. Koapdunment nuddysuu. Bsskocts raza. JJuHamuueckuiit KoapGUIMEHT BsI3-
koctu. Cuila BA3KOTO TPEHUS B Ta3000pa3Hoil U xkuakoi cpene. JlamuHapHoe u TypOyJIeHT-
HOE TeueHHe ra3000pa3HO WU KUAKON cpe/ibl. Y paBHEHHE COCTOSIHUS PEANbHOTO rasa.
da30BbIe EPEXOBI IEPBOTO POAA.

3 cemecTp

DnekTpocTaTHYecKoe Toje B BakyyMe. [loe mokosimmerocst ToueqHoro 3apsiaa. Hampsoken-
HOCTbh U oTeHuuan noist. [puamun cyneprosurun. [lone cuctemMbl MOKOSIIIUXCS 3apsIOB.
Cuna Kynona. PaboTa o nepemMenieHuto 3apsijia B JIEKTpOCTaTUIECKOM ToJie. CBsi3hb
HaAMPsKEHHOCTH Y TOTEHITUANA JIEKTPOCTATUYECKOTO o, CHUIIOBbIE TUHUH U DKBHITO-
TEHITHATbHBIE TTOBEPXHOCTH. [10TOK BekTOpa HampsikeHHOCTH. TeopeMma ["aycca juist BeKTO-
pa HaMpsHKEHHOCTH JIeKTpocTaTudeckoro mois. [Ipumenenue Teopemsl ['aycca st pacue-
Ta HANPSHKEHHOCTH: TT0JIe PABHOMEPHO 3apsHKEHHOTO 1I1apa, MpoBojia (HUTH ), TUIOCKOCTH.
Teopema ["aycca ans anekrpocratndeckoro mnois B quddepernuansHoit popme. Teopema o
LUPKYJISLUN BEKTOPA HAIPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIsL. DIEKTPUUECKUN JTH-
M0JIb. DHEPTHUs ANIOJS B DJIEKTPHUECKOM TOJIe, NEHCTBYIOIIAs HA HETO CHUJIa 1 MOMEHT CHJL.




TeMbl JeKIIMOHHLIX 3aHATHH

IIpoBoanuK B antekTpocTaTndyeckoM mnoie. IloBepxHoctHbie 3apsaasl. [lone BOIM3M noBepx-
HOCTH 3apsDKEHHOTO IIPOBOJHUKA. SIBIEHNE DIIEKTPUYECKON MHAYKIMHA. DKPaHUPOBKA I10JIS
IIPOBOJAIIMM CJIOEM. DJIEKTPOCTATHYECKAs 3aLUTA. DIEKTpUYecKas EMKOCTb IIPOBOJHHKA.
KonzneHncaropsl 1 EMKOCTb KOHACHCATOPOB. DHEPTUsl B3aUMOACHCTBUS CUCTEMBI DJIEKTPHU-
4ECKHX 3aps0B. DHEPrus 3apsLKEHHOr0 KOHIEHCATOopa.

10

DNEeKTprUYECKOe NO0JIE B TUINEKTPUUECKUX cpenax. [[puunHbl noaspu3auum Ju31eKTPUKOB.
Bekrop nonsipuzoBanHocTH. OOBEMHBIE ¥ TOBEPXHOCTHBIE CBSI3aHHBIE 3apsabl. [luamex-
TpUYECKas MPOHULAEMOCTh CPEJIbl U BEKTOP 3JIeKTpuuecKor nHaykuuu. Teopema ["aycca
JUIs. BEKTOPOB IOJISIPU30BAaHHOCTHU U 3JIEKTpUUecKor nHaAykuuu. [lone Ha rpanune nusiex-
Tpuka. [ paHruYHbIE YCIOBUSA 1Sl BEKTOPOB HANPSHKEHHOCTH U AJIEKTPUYECKON MHIYKIIUH.
[170THOCTH 3HEPrUU JIEKTPOCTATUUECKOIO MOJIS B AUDJIEKTPHUKE.

11

CranuoHnapHbIii ekTpuueckuii Tok. Cujia TOKa U INIOTHOCTh TOKA. Y paBHEHUE HENPEPhIB-
HOCTH JIEKTPUYECKOTO 3aps/Jia U YCIOBUE CTALIMOHAPHOCTH TOKA. DJIEKTPUUYECKOE I10JIE B
MIPOBOJHHKE C TOKOM M 3aKkoH OMa B jiokanbHOM popme. [Tpuunna 3aTyxanust Toka. Dek-
TPUUECKOE CONPOTUBIIEHUE NPOBOHUKA. 3akoHbl OMa u Jxoyns-Jlenna. YcnoBue kBa3u-
cTaMoOHapHOCTU ToKa. [IprunHbl nosiBIeHUs MeKTpoaBuxKyen cuibl. Mctounuku D/1C.
3axon OMa U1 HEOTHOPOAHOIO yyacTKa 1enu. Pa3BeTBieHHble anekTpuueckue uenu. [lpa-
Buna Kupxroda u ux npuMeHeHue.

12

IlocTossHHOE MarHUTHOE I10JIE B BaKyyMcC. HpI/I‘-II/IHa IIOABJICHUSA MAarHUTHOI'O I10JIA. BCKTOp
WHAYKIUH MarHuTHOTO 1oJ1s. Cuia JlopeHnia. MarHuTHOE 10JIe ABMIKYIIETOCS AIEKTpUYe-
CKOTO 3apsijia U 31eMeHTa Toka. 3akon buo-Casapa-Jlamnaca. Cuna Ammnepa. Teopema
l"aycca st MHIYKIIMA MarHUTHOTO 1oJist. Teopema o MUPKYJISAIUA BEKTOPa HHIYKIIMHA Mar-
HHUTHOTO ITOJIA. HpI/IMeHeHI/Ie TCOPCMbI O HUPKYJIAINHN K PACUCTY MArHUTHOT'O ITOJIA: I10JIC
WIMHAPUYECKOTO MPOBOJIA C TOKOM, IIOBEPXHOCTHOTO TOKA, COJICHOUJAILHOW U TOPOH-
JaTbHON KaTYIIKH ¢ TOKOM. TeopeMa o MUPKYISIIAK BEKTOpa HHAYKIUH B TU(depeHIu-
anbHOU dopme. CpaBHEHHE OCOOCHHOCTEH 3IEKTPOCTATHUECKOTO M MArHUTOCTATUYECKOTO
MOJIEH. I[BI/I)KGHI/IC 3ap$I)K€HHOI71 YaCTulbl B IOCTOAHHBIX MArHUTHOM M 3JICKTPUUYCCKOM I10-
nsiX. JIUMOapHBIA MAaTHUTHBI MOMEHT KOHTYpa C TOKOM. DHEPTHUsi 3aMKHYTOTO ITPOBOTHUKA
C IOCTOSHHBIM TOKOM BO BHEIITHEM MarHUTHOM Iosie. Cuiia ¥ MOMEHT CHIJIBI, ﬂeﬁCTBYIOMHe
Ha KOHTYP C TOKOM.

13

MaruuTHOe noJie B Beniectse. HaMmaranuenue cpeapl 1 BEKTOP HaMarHM4eHHOCTH. Mar-
HUTHAs [POHULIAEMOCTH CPEABI U BEKTOP HANPSLKEHHOCTH MATHUTHOTO Mo, Teopema o
HUPKYJISIUY BEKTOPA HAIMIPSYKEHHOCTH M BEKTOpa HAMAarHMYE€HHOCTH. MarHuTHOE 10JIe B
MarHetukax. [lone mocrosHHOro maruura. [lone Ha rpanune MarueTuka. I'paHuyHbIe yCI10-
BHS JUIsl BEKTOPOB HAIPSYKEHHOCTH M MHIYKIIMM MAarHUTHOTO noJid. [I[puunHbI MOSBICHUS
IMa-, mapa- 1 eppoMarieTusma.

14

SBnenue anekrpomaruutHo nHAYKIMK. [Ipupona 3/1C snekTpoMarHuTHOW MHAYKIUU B
IIPOBOJHMKAX, ABMXKYIIMXCS B MATHUTHOM 1oJie. [[puHumn qeicTBus 31a€KTpoMoTOopa U re-
HEPATOPa MNIEKTPUYECKOTO TOKA. BUXpeBOE dIEKTPUUECKOE MT0JIE€ U IPUYNHA €T0 MOsBIIE-
Hus. 3akoH Papazes u npaswio JleHna. [IpoBoIHUK U TOCTOSHHBIA MarHUT B IEPEMEHHOM
MarHuTHoM noJje. MHaykiuonsslie Toku (Toku @yko). Koapduuuent nnaykrusaoctu. Nu-
JYKTUBHOCTB COJICHOUIA. IIIOTHOCTE SHEPIrUM MarHUTHOTO 10JIA. SIBI€HIE CAMOMHIYKIIUU
u D/1C camounaykuuu. SIBnenue B3auMHON MHAYKUIKUU. KoaQpuIeHTs B3auMHOM HHIYK-
TUBHOCTH M MIPUHIUI JEHCTBUS TpaHChopMarTopa.

15

DnexTpuueckre KonedaHus. DNeKTpuyeckuil konedareabHbli KOHTYp. COOCTBEHHBIE AJIEK-
TpUUeCcKHe KoieOaHus B KOHTypax (He3aTyXalolHe U 3aTyXalolue), UX XapaKTePUCTUKU.
BoinyxaeHHbIe a5iekTpruueckre kojaebanus. Pesonanc HanpsikeHHsl Ha KOHAEHcaTope U TO-
Ka B KOHTYype. JloOpoTHOCTH KOHTYpa. [loiHOE conpoTuBieHne (MMIeIaHc) KOHTypa. D¢-
CbeKTI/IBHBIe TOK M HAIIPSIKCHUC.




n/n

TeMbl JeKIIMOHHLIX 3aHATHH

16

OnexTpoMarautHoe nojie. Tok cmenenus. Cucrema ypaBHeHuii Makcsesuia. ITotok miot-
HOCTH 3HEPruu 3IeKTpoMarHuTHoro nosst. Bekrop [lolinTrHra u teopema IloiiHTHHTA.
BosiHoBoe ypaBHEHHE JUIsl 3JIEKTPOMAarHUTHOTO TOJIS B UJI€ATbHOM JAUDJIEKTPUKE (BaKyyMe).
OneKTpoOMarHuTHeIe BOJIHBI. BoiaHOBOI BekTop. CKOPOCTh 3JE€KTPOMATrHUTHBIX BOJIH. CBA3b
HaIPSHDKEHHOCTH AJIEKTPUYECKOT0 U MarHUTHOI'O NOJIS B 3JIEKTpoMarHuTHou BosHe. [lkana
3JIEKTPOMArHUTHBIX BOJIH. DHEPIUs U UMITYJIbC 3JIEKTPOMAarHUTHON BOJIHBL. M3i1yueHue
JIEKTPOMAarHUTHBIX BOJIH YCKOPEHHBIMU 3apsiiaMu. BonHoBas 30Ha.

4 cemecTp

17

Bonnosble nporeccsl B ontuke. Cyneprio3uius 31eKTPOMarHUTHBIX BOJIH. Y CIIOBHE KOT'e-
PEHTHOCTHU ¥ BO3HUKHOBEHHE HHTepPepeHu. Ontudyeckas pa3HOCTh X0Aa. Y CIIOBUSI MaK-
cUMyMa 1 MUHMMYyMa nipu uaTepdepeninu. Muarepdepennnonnas cxema FOunra. Marepde-
peHnus B TOHKUX MieHKax. [Ipunaiun [Noirenca-Openens. Judpakius cBera Ha y3KoM
TN U KPYTJIOM MPENATCTBHU. Y CJIOBHE AU(PAKIIMOHHOTO MUHUMYMa. MHOTOITyueBast
untepdepenus. Judpakunonnas pemerka u IpuHIUI cektpomeTpun. Kputepuit Pases.
Pa3pemaromias crnocoOHOCTh AUPPAKIIMOHHON perieTku. [lonsgpuzanus 31eKTpoOMarHuTHEIX
BouiH. [Tonsspuzaropsl u 3akoH Manoca.

18

TemoBoe u3iydeHue. JHEpPreTuueckasi CBeTUMOCTh, U3TydaTeIbHas U MOTJIoIaTeIbHast
criocobHocTh. 3akoH Ctedana-bonpiiMaHa 1 3aK0H cMelleHus] BuHa 17151 TernaoBoro u3iny-
YyeHus a0COIFOTHO YepHoro Tena. Koaddumuent nmornomeHus. HempumMeHNMOCTh 3aKOHOB
Kiaccuueckor pusuku. ['unoresa [1nanka.

19

OcHOBBI KBaHTOBOM Teopuu MUKpoyacTull. @oToH. DHeprust U uMIyJibc (oToHa. BHeniHumii
U BHyTpeHHUI poTtoddext. YpaBHenue DiHirenHa ans ¢potorddekra. Pabora Beixoaa
JJIEKTPOHA U3 METaJlIa U KpacHas rpanuna ¢poroddpdexra. Idpdexr Komnrona. ['mmoresa ne
Bpoiinsa. Bonna ae bpoitng. Oneitel no audpakuuu Mukpodactul]. KopmyckynsipHo-
BOJIHOBOM JTyaJIu3M.

20

OcHoBbl kBaHTOBOM Teopuu aroma. [loctynar bopa. bopoBckue 31nekTpoHHbIE OpOUTHI B
OJIHO?JIEKTPOHHOM atome. CIEKTp SHEPTUH OJHOIEKTPOHHOro aroma. M3imyuenue ogHo-
3JIEKTPOHHOTO aToMa. CriekTpajibHble cepun. OpOUTaIbHBI MOMEHT UMITYJIbCa U OpOU-
TaJbHBIA MarHUTHBIN MOMEHT 3JI€KTpOoHa B aToMe. OpOUTaIbHOE U MAarHUTHOE KBAaHTOBBIE
gyucaa. OnsiTel HITepHa-I'epnaxa. CoOCTBEHHBIII MOMEHT UMITYJIbCA M COOCTBEHHBIH Mar-
HUTHBIA MOMEHT 3J1eKTpoHa. CIIMHOBOE KBaHTOBOE yKcio. CrcTeMa 4eThIpeX KBaHTOBBIX
yucen u npuHimn [aynau. 3anosHeHne 3J1eKTpoHaMU 000JI04YeK U 110/1000JI0UEK B aTOME.

21

OcHOBBI KBaHTOBOM Teopun MUKpocucTeM. OMBIT C MPOXO0KICHUEM MUKPOYACTHUIIBI YepPe3
AByXILeNeByto nuadpparmy. BoaHoBast ¢pyHKIMS U €€ BEpOSITHOCTHBIN cMbICI. KBaHTOBBIM
npuHUMn cynepnosuuu. [Ipunnun neonpenenennoctu ['eitsendepra. CooTHoOIIEHUS He-
OIIpeAENIEHHOCTU U uX cMblca. CtannoHapHoe ypaBHeHue Llpenunrepa. Mukpouactuna B
OJIHOMEPHOM MOTEHIMATILHOU SIMe MPSMOYToIbHOM (opMbl. TyHHENnbHBIN AP dexT. KBanTo-
BbII TAPMOHUYECKHUI OCLUIUIATOP.

22

OcHoBbI Teopuu aToMHOrO siapa. CoctaB aromHoro siapa. Hykmonsl. MaccoBoe u 3apsigo-
Boe unciio. M3otonsl. Jlenenue sanep. o-, B- u y-usznydenue. o- u B-pacnap saep. Ecre-
CTBEHHAs pPaJMOAKTUBHOCTh. 3aKOH paguoakTUBHOrO pacnaia. [lepuosn nomypacnana.
DHeprus BbIX0Ja sSAepHON peaknuu pacnaga. ledext macc. Y nenpHas SHEPTHs CBS3H HYK-
JIOHOB B siAp€. Y CTOMYMBOCTD U HEYCTOMUUBOCTH S1€p. BO3MOKHOCTE TEPMOSIEPHOIO CHH-
Te3a.




4.3 Conep:kaHue NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHH

Ounas popma o0yueHus

13‘:1 TeMbl NpaKTHYECKHUX (CEMUHAPCKHUX) 3aHATHI
2 cemecTp

1 |KuHemaTuka nocTynaTelbHOrO U BPaIlaTeIbHOrO ABMKEHUS. CBsI3b KHHEMAaTHUECKUX Xa-
PAKTEPUCTHUK IPU MOCTYNATEIBHOIO U BPAILATENbHOIO ABUKEHUH.

2  |YpaBHEHUS TMHAMUKH MOCTYIATEILHOTO JIBMKEHUS U BPAIIATEIHHOTO IBUKECHUS BOKPYT
3aKperuieHHON ocu. MOMEHT UMITYJIbCa U MOMEHT CHJIBI.

3 |3aKOHBI COXpaHEHHS U U3MEHEHHUSI UMITYJIbCA, MOMEHTA UMITYJIbCA K MEXaHUYECKOH dHEep-
THH.

4 |Mexanudeckue KojieOanus. 3aTyXarllue U He3aTyxaromue Kojaebanus GU3ndaeckoro u
IPY>KMHHOT'O MasiTHUKOB. BbIHY>KIeHHbIE KosieOaHus U pezoHaHc. KonTposabHast padora.

5 |Meroabl penieHus TEPMOIMHAMUYECKUX 3aa4. Mcroap30BaHne ypaBHEHUS! COCTOSIHUSL CH-
CTE€MBI, ypaBHEHUN TEPMOJMHAMUYECKUX ITPOLIECCOB U MEPBOI0 Hayajla TePMOJUHAMUKH
IIpU pacyeTe MPOLECCOB B UJCAIbHOM rasze. BolunciaeHue TernioeMKOCTH TepMOIMHaMUe-
CKHUX IIPOILIECCOB.

6 |Bpruncienue u3MEHEHUS SHTPOIMU TEPMOJMHAMUYECKOH cucteMbl. Bropoe Havano Tep-
MoJUHAMUKH. [{uKnndyeckure nporecchl U BBIYMCICHHUE K.I1.JI. TEIUIOBBIX MalIvH. LUk
Kapno. ®ynknus pacnpenenenuss MakcBemia MOJIEKYJI ra3a 110 BEJIMYMHAM CKOPOCTEN U e€
IIPUMEHEHHE K PacyeTy CpeIHUX BEIHYHH.

7 |®ynkuus pacupenenenus bonpimana u 6apomerpudeckas popmyna. YactoTa CTOIKHOBE-
HUSI MOJIEKYJI r'a3a co cTeHKoH. CpeiHsist JulnHa cBOOOAHOT0 npolera MoJeKyJI rasa.

8 |SBnenwus mepeHoca (TEIIONMPOBOIHOCTD U BA3KOCTh). KOHTposIbHAS paboTa.

3 cemecTp

9 |IIpuHUMIO CyNEepHO3ULIUHU U PACUET HJIEKTPOCTATUYECKOTO MOJIS AJISi CHCTEMbI TOUEUHBIX 3a-
PAI0B U Ui 3apsija, paclpeesiEeHHOro HeNpepbIBHO. Bhluncienne HanpsKeHHOCTH U 110~
TEHIIMAaJIa 3IEKTPOCcTaTUYeCcKoro noJst. CBsi3b HAIIPSKEHHOCTH U NoTeHnuana. Padora o
MIEPEMELICHUIO 3apsiia B AIEKTPOCTATUYECKOM MOJI€.

10 |I[Ipumenenue Teopemsl ['aycca U1t pacueTa 3JIeKTPOCTATUYECKHUX MOJIeld. DHEepIus CUCTEMBI
3apsSOHKEHHBIX YACTHI] U AIEKTPUUYECKOTo 1oJist. EMKOCTB M SHEprus 3apsiKeHHbBIX KOHJEHCa-
TOPOB.

11 |3axonsl nocrostHHOro TokKa. I[IpaBmina Kupxroga. Tok B HEOJHOPOIHBIX TPOBOAHUKAX. BbI-
YHUCIJIEHUE JIEKTPUUECKOI0 3apsia, MIPOTEKAIOIIEro MO LEMU U BBIAEISIOIIEr0Cs B JIEKTPH-
YECKOM 1enu JpKoyseBoro Teruia. 3akoH Jxoyins-Jlennia. KontponbsHas pabora.

12 |Pacuer MarHUTHBIX MOJIEH ¢ MOMOIIBIO 3aKk0HA bro-CaBapa 1 ¢ MOMOIIbIO TEOPEMBI O IUP-
KYJISIUH.

13 |Cuubl Jlopenua u Amnepa. [IBrkeHue 3apsyKeHHOM YacTUIIBI B CTAIMOHAPHBIX 3JIEKTpUYe-
CKOM M MarHUTHOM noJisiX. CHilbl, JeMCTBYIOLIME HA AIEKTPUYECKUH W MarHUTHBIN TUIIONb
(KOHTYp C TOKOM).

14 |SIBneHue >neKTpOMarHUTHOM MHAYKIMU. 3akoH Papajes. SBieHns caMOMHAYKIIMY U B3a-
MMHOM MHAYKIMH. BblurciieHne MHIYKTUBHOCTH. DHEPIUsi MArHUTHOTO TOJISI.

15 |CoOcTBeHHBIE ANIeKTpUUYECKHE KOIeOaH sl B LEMsIX. DIEeKTpUUECKUi KoneOaTeabHbIN KOH-
Typ U ero napameTpbl. BeiHyX1eHHBIE AnekTpudeckue konedanus. KontponbHas paboTa.

4 cemectp

16 |DmexTpomarHUTHBIE BOJHEL. VHTEphEpeHIHs CBETOBIX (3JIEKTPOMAarHUTHBIX ) BOJH. MH-
Tep(epeHIInOHHbIE CXEMBI.

17. |MuoronyueBas uutepdepenuns (AudpakunoHHas peuierka). Paspemiaromas crnocoOHOCTh

mudpakuuoHHoi pemerku. Judpaxius cBera (31eKTpOMarHUTHBIX BOJIH) Ha Y3KOH IEH U

Ha KPYTJIOM OTBEPCTHH.
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1?/?1 Tembl NpaKTHYECKHUX (CEMUHAPCKHUX) 3aHATHI

18 |3akons! TeroBoro unydenus. Mcmnons3oBanue 3akoHa Credana-bonpimana u 3akoHa
cMmeleHus BuHa 1 TeroBoro u3inydeHus abcomoTHO yepHoro tena. Koadduuuent no-
IJIOILIEHUSI.

19 |ABnenue porodrddekra. [Ipumenenne ypaBuenus DitHmTeitHa 1 Gotodddekra. Kpacuas
rpannna ¢poroaddexra. dpdext Komnrona. Kontponpnas padora.

20 |Boansl e bpoitns. KBanToBblie nocrynatsl bopa u 60poBckas MOeIb OJHO3IEKTPOHHOTO
atoMa. CrieKTpaJIbHbIE CEPUU U3IIy4YEHUsI OHOAIIEKTpOHHOT0 atoMa. [Ipunnun IMaynu. Cu-
CTE€Ma YeThIPEX KBAaHTOBBIX YMCEll. 3aII0JHEHUE JIEKTPOHHBIX 000JI04eK U NOJ000I0UEK B
MHOTO3JICKTPOHHBIX aroMax. KBaHToBaHne opOMTaIBEHOTO U COOCTBEHHOTO MOMEHTA UM-
IyJIbCa U MArHUTHOTO MOMEHTA 3JIEKTPOHA (aToMa).

21 |BonHoBas (yHKIHS KBAHTOBOM MUKPOCHCTEMBI U €€ cBoiicTBa. KBaHTOBBIN MpHUHIIUT CY-
NEPIIO3ULMHU U IFIOTHOCTh BEPOSATHOCTU OOHAPYX EHUS 4acTHUIbl. Mcroab30BaHKe CTalMo-
HapHoro ypaBHeHus lllpenunrepa ans pacuera XapakTepUCTUK KBaHTOBBIX cucteM. Yactu-
11a B OJIHOMEPHOM MOTEHIMAIbHOM AMe. KBaHTOBBIN rapMOHUYECKUi ocuuuisTop. CrekTp
pa3pelICHHBIX 3HAYEHHI JHEPIUi U U3JIy4YeHue MUKpocucTeM. KBaHTOBBINM rapMOHUYECKUI
OCLMJIIISITOP U CIIEKTP €ro SHEPruil.

22 |PammoakTHUBHOCTB U 3aKOH PaJUOAKTHBHOIO paciaja. 3akoH paJuoaKTHBHOIO paciaja
sfep. DHepreTHUecKuil BhIXO/ peakiMy paJuoakTUBHOro pacnajaa. KonrponbHas paboTa.
4.4 Conep:kanue J1a00paTOPHBIX padoT
Ounas popma 00yueHusn

Ne

w/n HaumeHnoBanus 1abopaToOpHbIX padoT

2 cemecTp
1 |MccnenoBanue KOCOro yjiapa 0 HaKJIOHHYIO IJIOCKOCTb
2  |Ynpyruil yaap mapos
3 |OnpeneneHure CKOPOCTU MYJIH € TOMOLIbIO OAIIIMCTUYECKOIO MAasgTHUKA
4 |M3mepeHne CKOPOCTHU MYJIU C TOMOIIBIO (hU3UYECKOTO MasiTHUKA
5 |OnpeneneHue CUIIbI TPEHUS CKOIbKEHUS
6 |M3ydeHue BpamaTeIbHOTO ABMKESHHS
7 |OnpeneneHue paanyca KpUBU3HbBI BOTHYTOH MOBEPXHOCTH METOIOM KaTAIOLIErocst HIapuKa
8 |M3MepeHune CKOPOCTH ITyJH C TOMOIIBIO BPAIIAOMICHCs TIaTOPMBI
9  |Onpenenenne KodpuureHTa TPSHUSI KAUSHUS JIsl pa3IMYHBIX MAaTEPHAJIOB

10 |Ompenenenue MOMEHTOB MHEPLIMU METOJIOM KOJleOaHUH

11 |OnpeneneHre MOMEHTA HHEPLMH C METOJOM KPYTHJIbHBIX KOseOaHui

12 |Omnpenenenue yckopeHHsi CBOOOIHOTO MaACHHUs C MOMOIIBIO (PU3MYECKOr0 MasiTHUKA

13 |M3yuenue KosebaHUH NMPYKHUHHOTO MAasTHUKA

14 |Omnpenenenue nokasareins aauadarsl MetogoM Knemana u Jlesopma

15 |Omnpenenenue ko3¢ duieHTa NOBEPXHOCTHOIO HATSXKEHUS. BOJIbI METOJIOM OTpPbIBA KOJIbIIA

16 |Omnpenenenue BsI3KOCTH KUIKOCTH 110 MeTony Ctokca

17 |Omnpenenenue JUIMHBI cBOOOIHOTO Mpobera u 3(pPeKTUBHOTO TMaMeTpa MOJIEKYJT BO3LyXa

3 cemecTp

18 |MccnenoBaHue 3JIEKTPUUYECKOTO MO TPOBOIHUKA C TOKOM

19 |M3mepeHme CONMPOTHBICHUH MPOBOJHUKOB MOCTOBBIMU CXEMaMH

20 |MarauTtHOE ToJie 3eMITi

21 |OmnpeneneHue yAeabHOTO 3aps/ia 3JIeKTPOHA

22 |UccnemoBaHne SNEKTPUYECKUX XapaKTEPUCTUK MOITYITPOBOIHUKA C TOMOIIBIO AP eKTa
Xomta

23 |HMccnemoBaHue MarHUTHOTO TOJISI COJICHOM/IA
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Ne

w/n HaumeHoBanusi 1a00paTopHBIX padoT

24 |OnpenencHue HHIYKTUBHOCTU TOPOHIA C PepPUTOBBIM MarHUTOIIPOBOIOM

25 |HccnemoBaHue 3JSKTPHUSCKUX 3aTYXaIONMX KojeOaHui

26 |OmpenencHre OCHOBHBIX XapaKTEPUCTHK KOJIeOATEIHHOr0 KOHTYPa METOIOM pe30HaHCa
27 |PenakcammoHHBIE KOJIEOAHUS

28 | TepMOnJIEKTpUYECKHUE SIBJICHHUS

29 |Omnpenenenue Touku Kiopu

30 |MccaenoBanue sIBJICHHs TUCTEPE3HCA C IIOMOIIBIO OCITULIOrpada

4.5 Conepmaﬂne KIMHHYCCKUX IMPAKTHYCCKUX 3aHATHH
3aHATUS yKa3aHHOTO THIIA HE MPEIYCMOTPEHbI OCHOBHOH MpodeccCHOHANbHOW 00pa3oBa-

TEJIbHOW MpOrpaMMOH.

4.6 Conepskanue caMOCTOATEIbLHO padoThl 00y4aK0IIerocsi

Ounas popma 00yueHusn

Ne .
u/n Buabl u popmMbl caMoCTOATEILHON PadoThI
2 cemecTp
1 |IToaroroBka K BBIOJIHEHUIO U cAave JabopaTopHbIX padot. [loaroroBka otyera mo pe-
3yJbTaTaM KaxKJou Ja00paTopHOil paboThI
2 |llogroroBka K IPaKTHUYECKUM 3aHSITUIM
3 |[loxroroBka K KOHTPOJBHBIM MEPOIIPHITHIM
4  |IloaroroBKa K MPOMEXKYTOYHOM aTTECTAIlMU U €€ IPOXOXKICHUE
3 cemecTp
5 |I[loaroroBka K BBIMOJIHEHUIO U caue J1abopaTopHBIX pabot. [loaroroBka oryera mno pe-
3yJbTaTaM KakJou Ja00opaTopHOil paboThI
6 |IlonroroBka K MPakTUYECKUM 3aHATHUSIM
7 |IloaroroBka K KOHTPOJIbHBIM MEPONIPHUITUIM
8 |[loxroToBka K MPOMEKYTOUYHOM aTTECTAIIMH U €€ IPOXOKICHHE
4 cemectp
9 |[lomroToBKa K MPaKTHYECKUM 3aHATHUSIM
10 |IToaroroBka K KOHTPOJbHBIM MEPONPUSTHIM
11 |IloaroroBka K MPOMEXYTOUYHOM aTTECTALlMU U €€ IPOXOXKACHUE

5 Cucrema ¢opmMupoBaHHMS OLEHKH Pe3yJbTAaTOB O00y4YeHHMsl MO AUCLH-

IVIMHEe (MOAYJII0) B PaMKaxX TEKYILIero KOHTPOJIsl YCIIeBAeMOCTH M IPOMEKYTOY-
HOM aTTecTaluM 00y4arierocst

Ounas ¢popma 00y4eHus

MeponpusiTusi TeKyliero KOHTPOJIsl yCneBaeMoOCTH MakcumajibHOe
U IPOMEKYTOYHOM ATTECTALMH 00YYAI0LIErocs KO0JIM4eCTBO 0a/1JI0B
2 cemecTp
Texymuii [TepBorit (OuneHuBaemasi yueOHasi AeSITeIbHOCTD
KOHz oIl PYOCIKHBIN |00y4aKOIIerocs:
P KOHTpPOJIb |BrinonHeHue u 3amura TpéX 1abopaTopHbIX 12
yCIIEBAEMOCTH
pabot
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MeponpusiTisi TeKylIero KOHTPOJIsI ycneBaeMOCTH MakcumajibHOe
U NIPOMEKYTOYHOM aTTecTAluM 00y4aromerocst KOJINYeCTBO 0a/U10B
BrimonHenue KOHTPOJIbHOW paboThI 1O (pu3HKe 8
Ha IPAaKTHYECKUX 3aHATHIX
BrInonHeHne KOHTPOJIBHBIX TECTOBBIX 3aJaHUI 10
Htoro 30
OuenuBaemasi yueOHasi 1esITeJIbHOCTh
00y4aouerocs:
. |BbImonHeHue u 3amura TpéX 1ab0paTopHbBIX 12
Bropoii
. |pabot
PYOEKHBIN =
BrimonHenue KOHTPOJIbHOW PaboThI 1O (hr3HKe 8
KOHTPOJIb
P Ha IPAaKTHYECKUX 3aHATHIX
BrInonHeHne KOHTPOJIBHBIX TECTOBBIX 3a1aHUI 10
Htoro 30
ITpomexytou- |uddepenimpopannblii 3a4er 40 (100%)
Hasl aTTecTanus
3 cemecTp
OuenuBaemasi yueOHasi 1eSITeIbHOCTb
o0yuaruierocs:
Ilepseiii |Bbinonnenue u 3ammra TpéX 1a60PaTOPHBIX 12
pyOexHbIii [padoT
KOHTPOJIb |BhINONIHEHNE KOHTPOJIBLHOM paboThI 10 PU3UKE 8
Ha MPAKTHYECKUX 3aHATHIX
T . BrlnonHenue KOHTPOJIBLHBIX TECTOBBIX 3aJaHUI 10
SKYIIHA
yH Hrtoro 30
KOHTPOJIb
OuenuBaemasi yueOHasi 1esITeIbHOCTb
yCIIEBa€MOCTH /
00y4aronierocs:
. |BbImoHeHUe ¥ 3amuTa TpEX 1a00paTOPHBIX 12
Bropoit
., [pabot
PYOEKHBIN =
COHTDOND BrinonHeHue KOHTPOJIbHON paboThI MO (hU3HKe 8
P Ha MPAKTHYECKUX 3aHATHUIX
BrInonnHeHne KOHTPOJIBLHBIX TECTOBBIX 3aJaHUI 10
Htoro 30
[TpomexxyTou- |K3aMeH 40 (100%)
Hasl aTTeCTaIUs
4 cemectp
OuenuBaemasi yueOHasi 1esITeIbHOCTb
ITepBbiii |00yYaKOLIErocs:
pyOexHbIii | BRIOIHEHHE KOHTPOIBHOM PaboTHI 10 (pr3nke 15
KOHTPOJIb |HA NPAKTUYECKUX 3aHATHAX
T . BrinonHeHne KOHTPOJIBHBIX TECTOBBIX 3aJaHUIN 15
SKYIIHA
Y Hroro 30
KOHTPOJIb
OunenuBaemasi yueOHasi 1esiTeJIbHOCTh
yCIIEBaeMOCTH /
. |o0y4amomerocs:
Bropoit =
.. |BBITIOJIHEHNE KOHTPOJIbHOM paboThI 10 QU3MKe 15
pyOexHBIN
Ha TMPAKTHYECKUX 3aHSATHIX
KOHTPOITh =
BrImoHeHne KOHTPOJIBHBIX TECTOBBIX 3aIaHUH 15
Hroro 30
[TpomexxyTou- |DK3aMeH 40 (100%)
Hasl aTTecTanus

* B ciydae oTka3za o0y4aroIerocsi oT pe3yJibTaToB TEKYILIEr0 KOHTPOJISl yCIIEBAEMOCTH




13

[IIkaja cOOTBETCTBHA OLEHOK B CTOOAJILHOM M aKaJeMHUYeCKO cucTeMax olle-
HUBaHUS Pe3yJIbTATOB 00yUYeHHSI 10 JUCHMILIMHE (MOIYJII0)

CucreMa onleHUBaHUS

pe3yJabTaToB 00y4eHHsI

CrobajuibHas CUCTEMA OLEHUBAHUS 0-39 40 - 60 61 -80 81 - 100

AKaJeMHYecKast CUCTEMa OLICHUBAHUS

(ax3ameH, nuddepenupoBanHblii 3aueT, | Heymorme- | YaoieTBo-
3aIUTa KypCcoBOTO MPOCKTA, TBOPUTEIILHO | PUTEIHHO

3aIUTa KypCOBOM pabOThI)
AKaJeMHY€ECKast CHCTEMA OLIEHUBAHUS
(3auer)

OneHku

Xopomuio OtnanyHo

He 3aureno 3auTeHo

6 Onucanue MaTepuaIbLHO-TEXHHYECKOH 0a3bl (BKJIIOYAsi 000py10BaHUE U
TeXHHYECKHE CpPeacTBa 00y4deHHs ), He0OXOAUMOM JJIf1 OCyllecTBJIeHUsI 00pa3o-
BATEJIBLHOIO MPOoLEeCcca MO AMCIHUIIHHE (MOTYJII0)

Jlnst ocyiecTBIeHHUsI 00pa30BaTENIbHOrO Mpolecca Mo AUCHUILUIMHE (MOIYJIII0) TpedyeTcs:

- JUIsl MIPOBEJIEHUS JIEKIMOHHBIX 3aHATHI M NPAKTHUUECKUX 3aHATHH TpeOyercs ydeOHas
ayJUToOpHUs, 000pyAOBaHHAS JOCKOW JJIs HAlICAHUS MEJIOM, a TaKXKe KOMIbIOTEPOM (WM HOYTOY-
KOM), BUACOIMPOCKTOPOM, HACTCHHBIM 3KpaHOM;

- JUI IpoBeleHUs JabopaTOpHBIX 3aHATHHI B 2 cemecTpe Tpelyercs 1abopaTopusi, OCHa-
IIEHHAas JJAOOPATOPHBIMU YCTAaHOBKAMU: ISl UCCIIE0BAHMs KOCOrO y1apa O HAKIOHHYIO IUNIOCKOCTh
U pacuyera Ko3(pduumeHTa BOCCTAHOBIEHUS CKOPOCTH; JJIsl M3Y4EHHUs YIpPYyroro yjaapa LIapoB U
HN3YYCHUS 3aKOHOB COXPAHCHUA SHCPTUU U UMITYJIbCA; I ONPCACIICHHUA CKOPOCTHU ITYJIU C IIPpUME-
HEHMEM OaJUIMCTUYECKOr0 MAasTHUKA; JJIi U3MEPEHUs CKOPOCTH MYJH C IMOMOUIbIO (PU3UYECKOTO
MasATHUKA, IJId OMPCACIICHUA CUJIbI TPCHUA CKOJBXCHUA MCETOJOM MassTHHKaA O6ep6€1<a; AJid n3y-
YEeHHUsl BPAIATeJbHOTO IBM)KEHHUS C MOMOIIBIO MasTHHKA; Ui ONpENeeHusl paanyca KpUBU3HBI
BOTHYTOH TIOBEPXHOCTH METOJIOM KAaTaIOIIEToCs MapuKa; Il H3MEPEHHUSI CKOPOCTH ITYJIH C TIOMO-
IIbI0 Bpalarouieiics miaropMsel; Ui onpeneneHus ko3 uinenTa TpeHus: KadeHus I pa3iny-
HBIX MaTE€pPHaJIoB; ISl OMpPEAETICHUS MOMEHTOB WHEPIIUU METOOM KOJICOaHUIt; ISl OTpeaeTICHHs
MOMEHTa HHEPLUHU C METOAOM KPYTHJIbHBIX KOJeOaHUH; A ONpeseseHUs YCKOPEHUsI CBOOOIHOTO
naacHus C IOMOIIBIO (1)I/IBI/III€CKOFO MasATHUKA, I HU3YUYCHUA KoaeOaHui MPY>KUHHOI'O MasgTHHUKaA
B pa3IMYHBIX CpeAax; Ul OIpellesIeHus mokaszarens aauadbarel MetogoM Kiemana u Jlezopma;
IJid OIpPECACIICHUA KOS(l)(bI/IHI/IeHTa MMOBEPXHOCTHOT'O HATSXKCHUA BOABI METOAOM OTpPLIBA KOJIbIA,
JUI ONpeAeNeHNs BSI3KOCTH KHUJIKOCTU Mo MeTtoxy CTokca; Al OINpeJesieHus AJTMHBI CBOOOTHOTO
npobera u 3(pPeKTUBHOrO JUaMETpa MOJIEKYJI BO3IyXa,;

- JUI TpoBe/eHUs TabopaTOpHBIX 3aHATHH B 3 cemecTpe TpeOyercss 1abopaTopusi, OCHa-
HIeHHas JTAOOPaTOPHBIMU YCTAHOBKAMU: JIJISI MCCIIEOBAHUS DIIEKTPUYECKOTO TOJSI IPOBOJHUKA C
TOKOM; JJIsl W3MEPEHHUs CONPOTUBICHUN MPOBOJIHUKOB MOCTOBBIMH CXE€MaMM; JJIsi UCCIIEIOBAHUS
MarHuTHOE Moje 3eMJH , ONpeJe/IeHHe TOPU30HTAIBHON COCTABISIONIEH C MOMOIIbIO TaHTEHC-
rajJpBaHOMETpA; JJISl OIpeNeIeHne YJeIbHOrO 3apsaaa AIEKTPOHA METOI0M MarHeTpoHa, U3yYeHHe
cuiel JlopeHa; Ui ¥MCCIeOBaHUS MarHUTHOTO TIOJS COJCHOWA; ISl ONpEICICHHUS WHTyKTHB-
HOCTH Topouja ¢ (peppUTOBBIM MAarHUTONPOBOAOM; JJISI HCCIEIOBAHMS AJIEKTPUUECKUX 3aTyXaro-
MUX KoJeOaHui, n3ydeHue padoTel ocumiutorpada; Ui ONpeneieHnss OCHOBHBIX XapaKTEPUCTHK
K0JIe0aTeIbHOTO KOHTYPa METOJIOM PE30HAHCA; JJIS UCCIICAOBAHMS PENIaKCAIIMOHHBIX KOJIeOaHUH;
JUISL MCCIIEZIOBAHMSI TEPMOIEKTPUUYECKUE SIBICHUS, U3yUeHHE TPUHIUIA padOThl TepMOMNaphl; AJs
UCCIIEIOBaHMS SIBJICHUS. MarHUTHOT'O THCTEpe3uca ¢ TIOMOIIbIO ocIuiorpada,

- JUIsl TIpoBesieHusl 1a00opaTOpHBIX 3aHATUN B 4 cemecTpe TpeOyercs jgaboparopusi, OCHa-
IIeHHas Ja00paTOPHBIMHU YCTAaHOBKAMMU: JJISL ONPEIENCHHs pauyca KPUBU3HBI JUH3BI C TTIOMOIIBIO
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kosen HeloToHa; ansi onpezeneHus AJIMHBI CBETOBOM BOJHBI ¢ TOMOIIBIO AUPPAKIIMOHHON pemieT-
KW, IS OTIpe/ieNiCHUE IUPUHBI 3aMPEIIeHHON 30HbI MOIYIPOBOJIHUKA M TeMIIepaTypHOro kodhdu-
[[MEHTa COMPOTUBIICHUS METaJUla; JJIsl UCCIENOBAaHUS TyHHEJIbHOro 3(pdexra ¢ MOMOIIbIO MOIY-
IIPOBOJAHMKOBOIO TYHHEIBHOIO AMOJA; JJIA ONpEAENEHUS IIMPHUHBI 3alUparoLIero cios P-n-
nepexo/ia ¥ KOHIIEHTPAIMK NMPUMECH B 00JIACTH JIABUHHOTO MPO00s; A U3yYeHHUs MOTyNpOBOI-
HUKOBOTO TPUOJA; I UCCIICJOBAHUS AIEKTPUUECKUX XapaKTEPUCTUK IOJYNPOBOJHUKA C IOMO-
uibio addexra Xomna; A onpeseneHus Touku Kiopu; ams onpeneneHus: BeIUUUHbBI pabOThI BbI-
X0Jla 3JIEKTPOHOB M3 METaila; Uil U3MEPEHMsI BBICOKMX TEMIIEpATyp C IOMOIIbIO ONTHYECKOIO
MUPOMETPa; JUIsl CHATHUSL XapaKTEPUCTHK U ONpezesieHUue napaMeTpoB (poTodeMeHTa; sl CHATUS
XapaKTEPUCTHK U ONpPE/EICHNE MTapaMeTPOB MOIYIIPOBOAHUKOBOTO (POTOAMOAA; AJISl OMpEACTICHHUS
BEJIMYMHBI MOTEHIIMAIOB BO30YKICHUS U MOHHU3AI[MK aTOMOB ras3a ; Uil U3Y4YEeHUs CHEKTpa BOZO-
poJa U ompeeseHne NoCcToIHHOM Punbdepra; ams onpenenenus noka3aresst MPeTOMICHHUS CPEJIbI C
MOMOIIbI0 UHTEphepoMeTpa.

7 IlepeyeHb OCHOBHOM M JONOJHUTEIHLHOM y4e0HOI JUTEepaTypbl, HE00XO0-
JAUMOI 1JI1 OCBOEHHUS TUCIMILUIMHBI (MOXYJIs1)

7.1 OcHOBHasI INTEPATypa

1. Cagennes, U. B. Kypc ¢pusuku : yueOHoe nocobue : B 3 tomax / 1. B. CaBenbeB. — 6-¢
u3n., crep. — Cankr-IletepOypr : Jlans, [0. r.]. — Tom 1 : Mexanuka. Monekymnsipaast puzuka —
2017. — 356 c¢. — ISBN 978-5-8114-0685-2. — Texkcrt : a5ekTpoHHbIH // JIaHb : 3JE€KTpOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/95163. — Pexwum goctyma: ajis aB-
TOPU3. IOJIb30BATEIICH.

2. CasenneB, U. B. Kypc ¢usuku : yuebnoe nocobue : B 3 Tomax / M. B. CaBenseB. — 5-¢
u3l., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Tom 2 : DnextpuuectBo. KoneGaHus u BOTHBI.
Bonnosast ontuka — 2018. — 468 ¢. — ISBN 978-5-8114-0686-9. — Tekcr : 2yIeKTpOHHBIH //
Jlanb : snekrponHo-OMbOmHMoTeuHas cucrtema. — URL: https://e.lanbook.com/book/100927. — Pe-
KHUM JIOCTYTIA: JIIsl aBTOPHU3. TIOIH30BATENECH.

3. Cagenses, U. B. Kypc ¢usuku : yuebnoe nocodue : B 3 Tomax / M. B. CaBenbeB. — 6-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, [0. 1.]. — Tom 3 : KBantoBas ontuka. ATomMHas Qpu3uka.
®dusuka TBeporo tena. GuU3MKa aTOMHOTO sApa W JIEMEHTApHBIX YacTULl: YdeOHoe mocodue —
2018. — 308 c. — ISBN 978-5-8114-0687-6. — Tekct : 3nmeKkTpoHHBIH // JlaHb : 2IEKTPOHHO-
o6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/98247. — Pexum moctyma: uis aB-
TOPH3. TIOJIb30BATEIICH.

7.2 JlonoiHUTEJILHAA JIUTEPATYypa

1. YeproB A.T'., BopoObeB A.A., mox pea. O0mas ¢uszuka (s 6akanaBpoB): yueOHOE IM0-
cobue/— OnekTpoH.TekcToBble JaHHble. —M.: KnoPyc, 2016. — 800 c. — ISBN 978-5-406-
05760-5

2. Konmaxkos F0.H., ITekap F0.A., JIexxnesa JI.C. TepmoanHamuka 1 MoJieKyJIsipHas pU3UKa.
Jlexwu 1o usuke : yued. mocoome— Tyna : M3n-Bo Tynl'Y, 2008 .— 139 c. : wn.— ISBN 978-5-
7679-1221-6.

3. Konmmakos 1O. H., ITekap 1O. A., Jlaryn 1. M. DnexkTpudecTBO U MarHeTU3M : JICKIUH 10
¢usuke— Tyma : U3n-Bo Tynl'Y, 2008 .— 140 ¢. — ISBN 5-7679-0186-4.

4. Konmmaxos 10.H., Tlexap 0.A., JlexxneBa JI.C. DnexkTpoMarHeTu3M 1 ONTHKA : JICKIIAU 10
¢usuke. — Tyma, 2010 .— 130 c. : un .— ISBN 5-7679-0187-2.

5. Konmaxkos FO.H., Tlexap FO.A., Jlexxunesa JI.C., Cemun B.A. OCHOBBI KBAaHTOBOM TEOPHUH
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u aroMHON (pu3uku: yued. mocoome— Tyna : U3a-Bo Tynl'yY, 2010 .— 148 ¢.— ISBN 5-7679-
0352-2

6. Konmaxkos 0. H., Kaxapckas C.E. ®uznka. DneKTpoOMarieTu3M: pyKoBOJCTBO K IPOBE-
JIEHUIO CaMOCTOSITENIbHON paboThl CTyAeHTOB: y4ueOH. mocoone— Tymna : U3na-so Tynl'Y, 2017.—
156 c. — ISBN 978-5-7679-33915-2.

7. Konmaxos 1O. H., Jlesun J[.M., Cemun B.A. OcHOBBI (U3NKH KOHJICHCUPOBAHHBIX CPEJl U
¢buszuku mMukpomupa: Y.1: yueOH. mocobue — Tyna : U3n-Bo Tynl'VY, 2014.— 185 c. .— ISBN
978-5-7679-2655-8.

8. Konmakos 0. H., Jlesun /.M., Cemun B.A. OcHOBBI (pU3UKH KOHICHCUPOBAHHBIX CpeJl U
¢usukn Mukpomwupa: Y.2: yuebn. mocoome — Tyma : M3a-so Tynl'Y, 2014.— 150 c. .— ISBN
978-5-7679-2661-9.

8 Ilepeuenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHON ceTH
«/HTEepHeT», He0OXOAUMBIX IJISI OCBOCHHS TUCHUILINHBI (MOLYJIs1)

1. http://www.iprbookshop.ru/ — Iudposoii o6pazoBarensHbiii pecypc IPR SMART (BkitogaeT
0a30BYI0 KOJUICKITUIO YUEOHBIX MOCOOUH 10 (hU3HKE).

2. https://e.lanbook.com/books/918#fizika_0_header — 9BC uzaarenscrBa Jlaub (1octym K
HAy4YHO-00pa30BaTeIIbHOMY pecypcy o (pusuke).

3. https://biblio-online.ru/ — 3BbC u3narenscrBa FOpaiT (1ocTyn K Hay4HO-00pa30BaTEIbHOMY
pecypcy, BKIIo4ast u3gaHus 1o Gusnke).

4. http://sfiz.ru/ — Best pusuka. Hayuno-o0pa3oBaTebHbII TPOCKT.

5. http://www.phys.msu.ru/ — caiit ¢puszdaxa MI'Y.

6. https://www.ufn.ru/ — caiit )xyprana “Ycnexu Gu3n4ecKux HayK”.

9 Ilepeyenb WHGOPMANMOHHBIX TEXHOJIOTHI, HEOOXOAMMBIX ISl OCY-
1IeCTBJIEHNUSI 00Pa30BATEJIbHOI0 MPOIeCcCca MO JUCHUIINHE (MOTYJIIO)

9.1 IlepeyeHbr HEOOXOAMMOIO €KErOHO OOHOBJISIEMOIr0 JMUIEH3MOHHOTO U
CBOOOJHO PACIPOCTPAHAEMOI0 MPOrPaAMMHOI0 00ecrne4yeHusi, B TOM YUCJIe OTe-
4YeCTBEHHOT0 MPOU3BOICTBA

1. TIlaker opucHbIx npunoxeHuit «MoitOducy.

9.2 IlepeueHb HEOOXOAUMBIX COBPEMEHHBIX NMPOGeCCHOHANBHBIX 0a3 TaH-
HbIX U MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. CnpaBounas npasoBas cucreMa «Koncynprantlnrocy.


http://www.iprbookshop.ru/
https://e.lanbook.com/books/918#fizika_0_header
https://biblio-online.ru/
http://sfiz.ru/
http://www.phys.msu.ru/
https://www.ufn.ru/
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