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3
1 Heab 1 321244 OCBOEHUS TUCUMILIUHBI (MOIYJIs1)

enbro 0cBOECHUS AUCHUIUIMHBI (MOYJISA) SBIISAETCS
— MOJIy4eHHe CTyJeHTaMU OCHOBOIMOJIAraloIIyX MPEICTaBICHUH 0 PyHIaMEHTAIbHOM
CTPOEHUM MaTepuH U (PU3NUECKUX MPUHLIMIAX, JEKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUPa, (POPMHUPOBAHUE Y CTYIEHTOB COBPEMEHHOTO
€CTECTBEHHOHAayYHOT0 MUPOBO33PEHMS], Pa3BUTHE HAYUHOTO MBILUICHUS U PACIIUPEHNE UX HAYYHO-
TEXHUUYECKOTO Kpyro3opa.

3agayaMu OCBOCHMSI JUCLMILIMHBI (MOJIYJIs) SIBIISIFOTCS:

— U3y4eHUE OCHOBHBIX (PM3UYCCKUX SBJICHHUM U UJICH,

— OBJaJieHue (QyHIAMEHTAJbHBIMHM TOHSATUSMH, 3aKOHAMU M TEOPUSMU KIACCHYECKOW W
COBPEMEHHOM (PU3UKH, a TAK)KE METOIaMU (PU3NYECKOTO MCCIIEI0BAHUS;

— (opMUpPOBAHNE HAYYHOT'O MUPOBO33PEHUS U COBPEMEHHOTO (PM3NYECKOTO MBIIIJICHUS;

— OBJIQJICHUE MPUEMaMU U METOJAaMM PEUICHHUs] KOHKPETHBIX 3aJjad U3 pa3JIM4HbIX oOsacTeit
NeSITEIbHOCTH, OCHOBAHHBIX HAa MPUMEHEHWH U HCIOJIb30BAHUU Pa3IMYHBIX SBJICHUM M 3aKOHOB
¢buzuky;

— 03HAKOMJIEHUE C COBPEMEHHOW HAyYHOU anmnapaTrypoil;

— (opMUPOBaHNE HABBIKOB MTPOBEICHUS MPUKIATHOTO (PU3UYECKOTO SKCIIEPUMEHTA;

— (opmHupoBaHUE yMEHHS BBIICIUTH KOHKpETHOE (HU3NYECKOE COJEp)KaHUE B MPUKIAIHBIX
3a/1auax y4eOHOW U mpodecCuOHaTBHON eI TETbHOCTH.

2 Mecto AUCHUIINHBI (monpy.s) B CTPYKTYype OCHOBHOH
npodeccnoHaIbHON 00pa3oBaTeJIbHOM MPOrpaMMbl

JuctuniauHa (MOAY/Ib) OTHOCHUTCS K 0a30BOM YacTM OCHOBHOM MpodecCHOHATbHOM
00pa3zoBaTeIbHON MPOTPAMMBEI.
JucrtunauHa (MOIysb) U3yvaeTcs B 2 U 3 CEMECTpax.

3 IlepeyeHb MIAHMPYeMbIX Ppe3yJbTaTOB OOyYeHHs] MO JHCHMILIMHE
(Moxy.10)

[lepeueHs MmIaHUPyEMbIX PE3yJIbTATOB OOYyUEHUS MO AUCHUUILIIMHE (MOIYII0), COOTHECEHHBIX
C IUIAaHUPYEMBIMHU pe3yJabTaTaMH OCBOCHHS OCHOBHOW mHpodeccuoHaNbHON 00pa3oBaTesIbHOMN
nporpaMmbl  (GopMHUpPYEMBIMH ~ KOMIETEHIMSIMM) M MHAMKATOpaMM WX  JIOCTIDKEHUS,
YCTaHOBJICHHBIMU B OOIIEH XapakTepUCTHUKE OCHOBHOW MpodecCHOHaIbHOW 00pa3oBaTeIbHON
MIPOrPaMMBbI, PUBEAEH HIKE.

B pe3ynbpTaTe 0CBOCHHS TUCIUILIUHBI (MOIyIs1) OOY4aromuiics JOKEH:

3HATB:
1) OCHOBBI MaTeMaTWKH, (PU3HKH, BBIYMCIMTEILHON TEXHHUKH W MPOTPAMMHUPOBAHUS (KO
kommereniun — OITK-1, kox uaaukaropa — OTIK-1.1);

YMmers:

1) pemats cranAapTHBIE MPOQecCHOHANBHBIE 3a7]aul ¢ TPUMEHEHHEM €CTeCTBEHHOHAYUHBIX
U OOIIEHH)KEHEPHBIX 3HAHWH, METOJIOB MATEeMAaTUYECKOTO aHaiu3a M MOJEIUPOBaHUS (KO
komnereniuu — OITK-1, kox naaukaropa — OIK-1.2);

Baanern:
1) HaBBIKAMH TEOPETUYECKOTO0 M OIKCIEPUMEHTAIbHOTO HCCIEAOBaHUS OOBEKTOB
npodeccHoOHAIbHON  JEesITeNbHOCTH,  CIIOCOOHOCTBIO — HCIOJB30BaTh  OCHOBHBIE  3aKOHBI



€CTECTBCHHOHAYYHBIX JWCIMIUIMH W  COBPEMEHHBIE HMH(POPMAIIMOHHO-KOMMYHHUKAITUOHHBIE
TEXHOJIOTHH B MpodeccuoHanbHO nestenpHocTd (koa komnerennnu — OIK-1, xox uaankaropa —
OIIK-1.3);

4. O0beM U coaepkaHue JTUCHUILIUHBI (MOTYJIs1)

41 O6beM JUCUMIUIMHBI  (MomyJisi)), 00beM  KOHTAKTHOH H
CAMOCTOSITeJIbHONH PadoThl  00y4AalOUIEerocsi IMPH OCBOCHUM AMCHUIIMHBI
(Mmonyst), popMbI NIPOMEKYTOUHOI ATTECTAIMU IO JUCHUILIUHE (MOTYJIIO)
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VYcnoBHbIe cokpaiieHusi: D — sk3aMeH, 3Y — 3ayer.

4.2 Conep:kaHue JIEKIIMOHHBIX 3aHATHH

3aounas ¢popma o0yueHus

TeMBI JTeKIIMOHHEBIX 3aHATHNA

2 cemecTp

1 |Ponb ¢usuku B pazButun TexHUKU. OOIIas CTPYKTypa U 3a7a9u Kypca (U3UKH.

Cucremsl oTcuera. CKalsipHbIE U BEKTOPHBIC (hM3MYECKUE BEIMUUHBL. Pa3noxkenue
MIPOU3BOJIBHOTO JIBMXKCHUS (PH3HUUECKOTO Tella Ha TIOCTYyNaTeIbHOE U BpaIllaTelIbHOES
nBrkeHue. Knaematnka mocTynaTelibHOTO JIBWKCHHUS B TPEXMEPHOM IPOCTPAHCTBE.
[lepemerienue, ckopocTb, yckopeHue. Mcmonbp30BaHue MPOU3BOIHBIX U HHTETPAJIOB B
KUHEMaTHKE TIPOU3BOJILHOTO JIBIKCHUS. KiHeMaTHKa KpUBOJIMHEWHOTO TIOCTYATEIBHOTO
nBokeHus. HopmalibHOE M TaHTeHIMaIbHOE YCKOopeHHne. KnHemaTnka BpamaTesbHOrO
JIBUKEHHS BOKPYT 3aKPEIUICHHON OCH. YTIIOBasi CKOPOCTh U YrIIoBoe yckopeHue. CBsi3b
JTUHENHBIX U YTIIOBBIX KHHEMAaTHYECKIX NIEPEMEHHBIX.




n/n

Tembl JIEKIIUOHHBIX 3aHATHH

JluHamMKKa IOCTYNaTENbHOIO U BpalllaTeIbHOTO ABMKEHUA. MIMITynbc MaTepralbHON TOUKU
(yacTuipl). Pa3HOBUAHOCTH CHJI B KIIacCHYECKOHM MexaHuKe. MIHepIallbHbIE CHCTEMBI
oTcueTa. 3akoHbl Hpl0TOHA B MHEPIMAJIBHBIX CUCTEMAX U UX cieacTBus. HennepuuanbHele
CUCTEMBI OTCUETA U yPaBHEHUS AUHAMUKH ITOCTYNATENbHOTO ABMKEHUS B HEMHEPLMAIbHbBIX
cucrteMmax orcyera. Pabora cuiibl py MOCTYNaTeIbHOM JABHKEHUU. MOIITHOCTb.
Kunernueckas sHeprusi MarepuajibHOM yacTuibl. KoHCepBaTUBHBIE U HEKOHCEPBATHBHbIE
cuibl. JluccunaruBuble cuibl. [loTennuanbHas sHeprus yactuibl. [loTeHInanbpHas s3Heprust
B I10JI€ CUJI TSKECTH U MOTEHLIMAJIbHASI SHEPTUs YIIPYroro B3auMOAEHCTBUS.
OKBUIOTEHLHATbHbBIE [IOBEPXHOCTH. Y CIIOBUS COXPAHEHUS U U3MEHEHUSI MEXaHUYECKOU
SHEPruu MaTepuanbHOMN YacTHIbl. [10JTHBIA UMITYIBC CHCTEMBI MaTepUAIbHBIX TOUEK
(busugeckoro Tena). YCIOBHS €ro COXpaHeHHUs U u3MeHeHus. LIeHTp Macc cucteMbl
MaTepHUaIbHBIX TOUYEK ((PU3NUECKOro Tena). YpaBHEHHE IBUKEHUS IIEHTpa Macc.
PeaktuBHOe aBmxenue. Cuna T4ru u ypaBHeHue Memiepckoro. MexaHuueckas SHEprust
CUCTEMBbI YacTULl. MOMEHT CUJIbI U MOMEHT UMITYJIbCa MaTepUaIbHON TOUKU. MOMEHT
HMITYJIbCa CUCTEMbI MaTepUaIbHBIX TOUeK ((uznueckoro tena). MoMeHT nHepuuu
MaTepHUaTbHOU TOUKH U (pu3nueckoro Tena. [Ilpumepsl BbIBOJa MOMEHTAa UHEPIIUHU
cuMMeTpuuHbIX Tenl. Teopema IlITeitnepa. TeH30p MOMEHTa MHEPLIMM U TJIABHBIE OCH
nHepuuu. OCHOBHOE ypaBHEHHE TMHAMUKU BpAIllaTEIbHOTO JABMXKEHUS BOKPYT
3aKpEeIICHHOM OCcH. 3aKOH COXPaHEHUs U U3MEHEHUS! MOMEHTa UMITYJbca (pu3nueckon
cucteMmbl. Kunetnueckas sHeprus BpallaTeJIbHOTO JBUKEHHS BOKPYT 3aKpEIUIEHHOHN OCH.
[TonHas MmexaHndeckasi 3HEPTUs CUCTEMBI U YCIIOBHS €€ COXpaHEHUS U U3MEHEHUS.
[Tmockoe nBrkeHHE U 3aKOHBI COXpPaHEHHS. [ MPOCKOIIBI ¥ TUPOCKOTMYECKHH 3(PPEKT.
[Ipeueccust ocu rupockorna.

Mexannyeckue koyiebanus 1 BoaHbl. KnHeMaTnueckue XxapakTepUCTUKH K0JIe0aTebHOTO
nporiecca (aMruMTyaa, asza, 9actora). Y CIoBUE BOSHUKHOBEHUS TAPMOHHYECKHUX
koJsiebanuii. OqHOMEPHBIN TAPMOHUYECKUN OCIMILIATOP (MPY>KUHHBIA MasATHUK). CBS3b
XapaKTEePUCTUK KoJIeOaHUsI C HaYalIbHBIMU ycloBusIMU. Du3nueckuil 1 MaTeMaTHYECKUN
MasaTHUK. CBSI3b S3HEPTUU TAPMOHUYECKOTO OCHMIUIATOPA U aMILIUTY/IbI €ro KoJeOaHuil.
CBoOoiHbIe 3aTyXarole Kojebanus. 3aBUCUMOCTh aMILTUTYbl U MIEPUO/JIA 3aTYXAIOIIUX
Kojebanuit ot koadduimenta 3aryxanus. Kputuueckoe 3aryxanue. Jlorapudpmuueckuii
nekpeMeHT. CrojkeHre B3auMHO-TIePIICHANKYIISIPHBIX U OJIHOHAMPABICHHBIX KOJICOAHUH.
Meto1 BeKTOpHOM nuarpaMMbl. BeiHyKeHHbIE KoJleOaHusl. 3aBUCUMOCTb aMIUTUTYIbI U
HavyanbHOM (pa3bl BHIHYKICHHBIX KOJeOaHU OT 4YacTOThl. Pe30HaHC U pe30HaHCHBIE
4acTOThL. XapaKTePUCTHUKU BOJIHOBOTO Ipoliecca. J[JTuHa BOJIHBI, BOJIHOBOUM BEKTOP U
(azoBas ckopocTh BoJHbL [110cKkue u chepruyeckue BosiHbl. BoTHOBOE ypaBHEHHE.
Ynupyrue BOJIHbBI B CIUIOIIHBIX Cpeax.

OCHOBBI PENATUBUCTCKOM MexaHuKH. [IpeoOpazoBanus ["anuiies u mpuHIUAT
OTHOCHTEILHOCTH [ anmuiies. DKcriepuMeHTaabHbIe (DaKThI, MPOTHBOPEUYAITUE KIACCHISCKOM
Mexanuke. [IpuHumn oTHocurenbHOoCTH DiHIITENHA. [locTynaTel DiHIITENHHA.
[IpeoOpazoBanus JlopeHIa u ux cineacTsus. PensTuBuCTCKOE 3aMe/IeHHe BPEMEHH U
PENSATUBUCTCKOE COKpALEHUE JUIUHBI. PN TUBUCTCKUI UMITYJIbC U TIOJIHASI SHEPT U
PEAATUBUCTCKON YacTUlbl. CBA3b PENATUBUCTCKOTO UMITYJIbCA U TTOJHOM SHEPTUU. DHEPIUs
nokos. [ledext macc.




n/n

Tembl JIEKIIUOHHBIX 3aHATHH

OcHOBBI TepMOIMHAMHKH. TepMOIMHAMUYECKUNA U MOJIEKYIISIPHO -KUHETHYECKHI CIIOCOOBI
onucanus. TepMoanHaMuyeckue napameTpbl. TepMoIMHAMUYECKHUE ITPOLIECCHI:
PaBHOBECHBIN M HEPABHOBECHBIH, 00paTUMBI 1 HeoOpaTUMbIi. OCHOBHOE (HYJIEBOE)
Hayajio TepMOJAMHAMUKU. VieanbHblil ra3 1 ypaBHEHUE COCTOSIHUS UCAJIBHOTO rasa.
YpaBHEHMSI U30IIPOLIECCOB B UI€AIbHOM Ira3ze. BHYTpeHHsIs 3HEpTrUs TEpPMOJMHAMUYECKON
CUCTEeMBI (MJICATBHOTO Ta3a) U paboTa 1o u3MeHEeHUI0 e€ o0bema. TermIoeMKoCTh
TEPMOAMHAMHUYECKOMN CHUCTEMBI (MICaIbHOTO ra3a) MpHU pa3INdHbIX u3ompoleccax. [leproe
Hayajio TEPMOJIMHAMUKU. Y paBHEHUE NIEPBOTr0 Havajaa TEPMOJMHAMUKH Ui UECAIBHOTO
ra3a. AanabaTHBIN U TIOJIMTPOIHBIN Mpotiecchl. Y paBHeHnue Ilyaccona.
TepmoanHamMuueckoe onpeaenaeHre SHTponuu. Vi3MeHeHne sHTPONUY Ipy pa3InYHbIX
n3ornpoueccax. YactHele GOpMyIHpPOBKH BTOPOTO Hayasla TEPMOJUHAMUKHY.
HeBo3MO0KHOCTB CylIecTBOBAHMSI BEUHBIX JBUTraTenei 1-ro u 2-ro poaa. Msmenenue
SHTPONUM NPU HEOOpATUMBIX Ipoleccax. Obmas GopMyIupoBKa BTOPOro Hayaa
tepMmouHamMukd. [ukimnueckne npoueccsl. Hukn Kapuo. K. a. muknnyeckux npoueccon
(TeroBBIX MalIUH). X0JIOAUIBHUK, KOHAULMOHED, TEIIOBOM Hacoc. Makpo- u
MHUKpPOCOCTOSIHHE cucTeMbl. TepMoanHaMuyeckasi BEpoaTHOCThb. CTaTUCTHYECKOE
onpezenenue s3uTponuu (popmyna bonbimana). TpeTbe Hayao TEPMOIUHAMUKH.

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON Teoprun. OyHKIUS pacpeeeHUs U €€ CMBICIL.
Oyuknusa pacupenenenus ['aycca uist cirydaiiHbIx BennuuH. Pacnipenenenne Makcsemia
MOJIEKYJI 10 IPOEKIUSAM U TI0 BETMYMHAM CKOPOCTEN. DKCIepuMEeHTalIbHas TPOBEPKa
pacrnipenenenus Makcsesmta. CpeiHre CKOPOCTH MOJIEKYJ Ta3a. YacTtoTa coymapeHuit
MOJIEKYJI Fa3a O CTEHKY cocya. BHYTpeHHsIs S3HEprus U TEIJI0EMKOCTh B MOJIEKYJISIPHO -
KHHETHYECKOH Teopuu. M aeanbHplil Ta3 B MoJie BHENTHUX cujl. bapomerpuueckas Gopmyia.
Pacnpenenenue bonbivmana.

Kunernueckue siBienus (mpoueccsl nepenoca). CTOIKHOBEHHSI MOJIEKYIT ra3a MeXIy
coboit. DpdexTuBHOE CeUCHHE B3aUMOICHCTBUS MOJIEKYJ M CPEIHSSI ITTHHA CBOOOTHOTO
npoOera MoJiekyinbl. PaccesHue my4uka MoJieKyll B ra3e. SIBjIeHus nepeHoca B UaealbHOM
rase. [Totok nepeHocumoii BenuuuHbl. TermnonpoBoanocts. Koaddumuent
teronpoBoaHocTh. Auddy3usa. Koapdunuent nuddysun. Bsszkocts raza. Jlnnamudeckuit
ko3¢ duimeHT Bsazkoctu. Cuia BSI3KOTO TPEHUS B Ta3000pa3HOil U JKUIIKOU cpeie.
JlamunapHoe U TypOyJIeHTHOE T€UeHHE I'a3000pa3HOM WK KUKOM cpenibl. YpaBHEHUE
COCTOSIHUS peaibHOTo raza. ®a3oBble epexo/Ibl IEPBOrO PoOja.

3 cemecTp

DnexTpocTaTH4eckoe noiie B BakyyMme. [losie mokosierocss Toue4Horo 3apsija.
HanpsiokennocTs u noteHuuan noss. [puniun cynepnosunuu. [lone cucremsr
nokosimuxcs 3apsinoB. Cuna Kynona. PaboTta o nepemMenieHuro 3apsijia B
ANEKTPOCTATUYECKOM MoJie. CBA3b HAPSKEHHOCTH U MOTEHIMANA IIEKTPOCTaTUYECKOTO
noJist. CUIIOBBIE JIMHUU U KBUIIOTEHLIMANIbHBIE TOBEpXHOCTH. [I0TOK BekTOpa
HanpsbKeHHOCTH. Teopema [aycca amst BeKTopa HalpsHKEHHOCTH JIEKTPOCTATHUECKOTO
nons. [Ipumenenue reopemsl ['aycca 1st pacuera HaNpsYKEHHOCTH: TI0JIE PABHOMEPHO
3apsHKEHHOTO I1apa, MpoBoJia (HUTH), mockocTu. Teopema ["aycca mis
ANEKTPOCTATUUYECKOTO Mo B Auddepenmansaoit popme. Teopema o HUPKyIAIAN
BEKTOPA HAIIPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIsA. DIEKTPUUECKUM TUTIONb. DHEPrus
JUTIOJIS B 3JIEKTPUUYECKOM T10JIE, TEHCTBYIOIIAs HA HETO CUJIa 1 MOMEHT CHJI.

HpOBO,[[HI/IK B DJICKTPOCTATUYCCKOM IIOJIC. HOBerHOCTHBIC 3apsaabl. [Tone BOMM3H
MIOBCPXHOCTHU 3apPsA’)KCHHOT'0O IMPOBOJIHUKA. SIBnenue BHCKTquCCKOﬁ HHAYKIWU.
aKpaHI/IpOBKa TIOJIA IMTPOBOJAIIUM CJIOCM. 9J'ICKTpOCTaTI/I‘-ICCKa$I 3aliuTa. 3HCKTpI/I‘{eCKaH
€MKOCTh IIpOBOAHUKA. KOHI[GHC&TOPLI U EMKOCTh KOHACHCATOPOB. 3Hepr usl
B3aHMOJICCTBUS CUCTEMBI OJICKTPUYCCKUX 3apsAa0B. SHCpFI/IH 3apAKCHHOTO KOHACHCATOPA.




n/n

Tembl JIEKIIUOHHBIX 3aHATHH

10

DNEKTPUUECKOE MOJIE B AUNIEKTPUUYECKUX cpenax. [IpuunHbl nonsipusanuy Ju3JIeKTPUKOB.
Bexrop nonspusoBanHocTH. OObEMHBIE U IOBEPXHOCTHBIE CBSI3aHHBIE 3PS bl.
JuaiiekTprdeckas IpOHUIAEMOCTh CPEABl U BEKTOP JIEKTPUYECKON MHAYKIHU. Teopema
INaycca u1st BEKTOPOB NOJIIPU30BAHHOCTH M JIEKTPUYECKOM MHAYKIMHK. 1ose Ha rpanune
JUDJIEKTPUKA. [ paHNYHBIE YCIOBUS UIsl BEKTOPOB HAIIPSIKEHHOCTH U AJIEKTPUYECKON
MHAYKIUU. [IITOTHOCTB S9HEPIUU AIEKTPOCTATUYECKOTO NOJISI B TUIEKTPHKE.

11

CranuoHapHblif anekTpudeckuil Tok. Cujia Toka U IIIOTHOCTh TOKA. Y paBHEHHE
HEIPEPHIBHOCTHU AJIEKTPUUECKOI0 3apsa U YCIOBUE CTALlMOHAPHOCTH TOKA. DJIEKTPUUYECKOE
T0JIe B MPOBOIHUKE C TOKOM M 3aK0H OMma B JoKainbHO# (opme. [IpnunHa 3aTyxaHus TOKa.
DNEeKTpUYECKOe COMPOTUBIICHHE MTPOBOIHUKA. 3akoHbl OMa u JIxxoynsi-Jlenna. Yciaosue
KBa3UCTAI[MOHAPHOCTHU TOKA. [[pUuMHBI NOSIBIIEHUS 3NIEKTPOIBIAKYIIEH cuiibl. IcToOuHUKN
O/J1C. 3akon OMa a7 HEOTHOPOIHOTO y4acTKa 1enu. Pa3BeTBIEHHBIEC AIEKTPUIECKUE

uenu. [Ipasuna Kupxroda n ux npumesnenue.

12

[TocTossHHOE MarHUTHOE ToJIe B BakyyMe. [IprunHa nosiBeHus: MarHuTHoOro noJist. Bekrop
WHIYKIIUKA MarHuTHOTO ToJist. Cuna JlopeHniia. MarHuTHoOeE ToJie JBUKYIIEroCs
AJIEKTPUYECKOTO 3apsjia v dIeMeHTa Toka. 3akoH buo-Capapa-Jlamiaca. Cuita Amnepa.
Teopema I'aycca s MHAYKIIMK MarHUTHOTO NOJIs. TeopeMa o HUPKYISIUN BEKTOpa
WHIYKIIMA MarHUTHOTO T0Jis1. [IpumMeHnenne TeopemMbl 0 ITUPKYISAIAN K pacyeTy MarHUTHOTO
TIOJISL: TI0JIE IMJIMHPUYECKOTO IIPOBOJIAa C TOKOM, IIOBEPXHOCTHOTO TOKA, COJICHOUJAIbHOM
Y TOPOMJIATBbHON KaTYyIIKU ¢ TOKOM. Teopema o HUPKYIALUN BEKTOpa UHIYKIUH B
muddepennnanbHol popme. CpaBHEHHE 0COOCHHOCTEH IEKTPOCTATUYECKOTO U
MarHuTOCTaTUYECKOTO noJieil. [BuxeHue 3apsyKeHHOW YacTULBI B TIOCTOSHHBIX MAarHUTHOM
U JIEKTPUYECKOM MOJIAX. JIUTOIbHBIA MarHUTHBIA MOMEHT KOHTYpa ¢ TOKOM. DHEprust
3aMKHYTOTO MPOBOJIHUKA C IOCTOSTHHBIM TOKOM BO BHEIIHEM MarHuTHoM mnoste. Cuia u
MOMEHT CHJIbI, ACWCTBYIOIINE HA KOHTYP C TOKOM.

13

MaruutHoe noJje B BeulecTBe. HamaruuueHnue cpeapl 1 BEKTOp HAMarHU4€HHOCTH.
MaruuTtHas NpOHUIIAEMOCTb CPeJibl U BEKTOP HANpPSKEHHOCTH MarHuTHoro nosist. Teopema
0 LUPKYJSIUU BEKTOPA HAPSHKEHHOCTH U BEKTOPAa HAMarHWYeHHOCTU. MarHuTHOE TOJIE B
marHetukax. [lone nocrostuaoro maruuta. [losne Ha rpanuie maruetuka. ['paHuunble
yCIOBUS JJI1 BEKTOPOB HAMPSLKEHHOCTH U MHIYKIIUK MarHuTHOTO 1oJist. [Ipuunnsl
MOSIBJICHUS Ia-, Tapa- U eppoMarHeTusma.

14

SIBnenue anexkrpoMarnuTHOM UHAYKIMU. [Ipupona 3/1C 3neKTpoMarHuTHOM UHAYKIIUHU B
MIPOBOJHUKAX, ABMXKYIIIUXCS B MAarHUTHOM 1oJie. [IpuHumn aeicTBus 31aeKTpoMoTopa u
reHepaTopa 3JEeKTPHUUECKOro Toka. BuxpeBoe 31eKTprudeckoe 1mojie u NpuyruHa ero
nosiBjieHus. 3akoH @apanes u npasuio Jlenua. [IpoBoIHUK U MOCTOSTHHBIN MarHut B
MepeMEeHHOM MarHuTHoM mnose. Muaykunonusie Toku (Toku dyko). Koaddunuent
WHIYKTUBHOCTU. HAYKTHUBHOCTH coneHouaa. [IMoTHOCTh SHEprur MarHUTHOTO TOJIS.
SABnenue camounaykiuu U J/[C camonHaykuu. SIBieHre B3aUMHOW WHYKIUH.
Kosdduimentsl B3aMMHON MHIYKTUBHOCTH M IPUHIIMII JSHCTBUS TpaHCchopMaTopa.

15

DnexkTpuyueckue kKojedaHus. DIeKTpUuIecKuil kosedaTenbHbli KOHTYp. COOCTBEHHBIE
JJIEKTpUUYECKHE KoleOaHHs B KOHTYypax (He3aTyXarolue U 3aTyXaolue), ux
XapaKTepUCTUKU. BBIHYKJIeHHbIE JIeKTpuyeckre KojeOanus. PeoHanc HanpshkeHus Ha
KOHJIEHCaTope U ToKa B KOHTYype. JloOpoTHOCTh KOHTYpa. [loHoe conpoTHBiieHNE
(ummnenanc) KOHTypa. DpdeKTuBHbBIE TOK U HANPsHKEHUE.




n/n

Tembl JIEKIIUOHHBIX 3aHATHH

16

OnexTpoMarHuTHoe nosje. Tok cmemenus. Cucrema ypaBuenuit Makcsemia. Ilotok
IJIOTHOCTH DHEPTUU JIEKTPOMArHuTHOro nossi. Bexkrop Iloiintuara u reopema IloliHTHHra.
BonHoBo€ ypaBHEHME AJIs 3JIEKTPOMArHUTHOTO MOJISL B UI€ATIbHOM JUBJIEKTPUKE (BAKyyMe).
DneKTpoMarHUTHbIE BOJHBL. BosiHOBOM BekTOp. CKOPOCTH 3J1€KTPOMAarHUTHBHIX BOJIH. CBsI3b
HaIPsLDKEHHOCTH AJIEKTPUYECKOTO0 U MAarHUTHOTO TOJIS B 3J€KTpoMaruuTHoi BosHe. [llkana
AJIEKTPOMArHUTHBIX BOJIH. DHEPIUs U UMITYJIbC 3JIEKTPOMAarHuTHOU BoJIHBL. W3imyueHue
AJIEKTPOMArHUTHBIX BOJIH YCKOPEHHBIMU 3apsiiaMu. BonHoBas 30Ha.

22

DNEKTPOHBI B KpUCTAUIMYECKUX cpetax MHoroanekTpoHHas cuctema. KynoHoBckas u
oOMeHHas 3Heprus. JHeprust cBsi3u. TUIIbI MEKATOMHBIX CBA3€H: KOBaJIEHTHAs,
MeTandeckas, “oHHas. OOpa3oBaHHUe dHEpPreTu4eckux 30H. [IpoBoIHUKY,
MOJIYIPOBOIHUKH, AU3IEKTpUKH. Pacnipenenenue ®@epmu-/upaxa u pynkuus Gepmu.
CBoiicTBa AJIEKTPOHHOTO T'a3a MPU HYJIEBOW TeMIepaType U TeMIlepaType, OTIIMYHON OT
HYJIsL. Y CIIOBHSI BBIPOKJICHHOCTH M HEBBIPOKACHHOCTH IEKTPOHHOIO rasa.




4.3 Conep:xxaHue NPAKTHYECKUX (CEMUHAPCKMX) 3aHATHI

3aounas ¢popma o0yueHus

u/n TeMbl NpaKTHYECKUX (CEMUHAPCKUX) 3aAHATHI

2 cemMecTp

1 KunemaTuka noctynareibHOTO M BpallaTeIbHOTO IBUKEHHI

N

JlnHamMuKa NOCTYINaTeIbHOTO U BPallaTeIbHOTO ABUKEHHI
MoMeHT nHepuuu

Koebanusa

YPaBHeHI/Ie COCTOSIHUA NUACAJIBHOIO I'a3a, N30IIPOUECChI

| Ha"yamo TepPMOIUHAMUKH, TETIIIOEMKOCTh, SHTPOTIHS

uxner, KIT

Pacnpenenenns Maxkcseinna, bonsiimana

0N |O1BW

SIBnenus nepenoca

3 cemecTp

1 |[IpuHUMO Cyneprno3UIUU U pacueT IEKTPOCTATUYECKOTO MOJIS Ul CUCTEMbI TOUEUHBIX
3apsI0B U JUIS 3apsi/ia, pacIpeieIEHHOTO HENPEPBIBHO. BhI4nciieHne HalpsHKeHHOCTH U
MOTEeHIIMAJIA SJIEKTPOCTaTHUECKOro noJisi. CBs3b HANPSHKEHHOCTH U NoTeHnuana. Padora mo
MIEPEMENIEHHUIO 3apsia B JIEKTPOCTATUIECKOM TIOJIE.

2 |[Ipumenenne TeopeMsl ["aycca mist pacyeTa AMEKTPOCTATHUECKUX TOJIeH. JHEPTHSI CHCTEMBI
3apsHKEHHBIX YaCTHILL U JIEKTPUYECKOTO MOJIst. EMKOCTB M DHEprus 3apspKeHHBIX
KOHJICHCATOPOB.

3 |3akonsl nocrosiHHOTO ToKa. [IpaBuia Kupxroga. Tok B HEOTHOPOIHBIX MPOBOJHUKAX.
Brruncnenue 31eKTpUyecKoro 3apsiia, IpOTEKAOUIEro MO LENU U BbIACISIONIErocs B
ANEKTPUYECKOM IIeNH HKOYIeBOTO Tera. 3akoH Jxoyns-Jlenna. KontponsHas pabora.

4 |PacueT MarHUTHBIX TOJIEH C TOMOIIIBIO 3ak0oHa bro-CaBapa 1 ¢ TOMOIIBIO TEOPEMBI O
IUPKYIISIUH.
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1‘3‘121 Tembl NPaKTHYECKUX (CEMHUHAPCKHUX) 3aHATHI

5 |Cunsbl JlopeHua u Amniepa. [IBuxeHHe 3apsyKEHHON 4aCTULbl B CTALIMOHAPHBIX
ANEKTPUYECKOM U MAarHUTHOM MOJIsiX. CHIIbI, IEUCTBYIONINE HA SICKTPUUYECKUN U
MAarHUTHBIN AUNOJb (KOHTYP C TOKOM).

6 |SIBieHHE PNEKTPOMArHUTHONW MHAYKIMH. 3akoH Dapases. SIBIeHUS CAMOUHIYKIIUU U
B3aMMHOM WHIYKIMH. Bbrarciienne nHIyKTUBHOCTH. DHEPTrUsi MArHUTHOTO TTOJISL.

7 |CoOcTBEeHHBIE 3JIEKTPUIECKUE KOJIeOaHMs B LETSIX. DIEKTPUIECKUN KOJIeOaTeIbHbIHI
KOHTYD U €ro nmapaMeTpsl. BeiHyKIeHHbIE 2JIeKTpruyeckue Kosebanusi. KonTposnbHas
pabora.

8 |DnextpomarnutHbie BosHBL. Bektop [loiiHTHHTA.

4.4 Conep:xkanue J1aDOpaTOPHBIX padoT
3aounas popma 00yueHus
Ne
w/n HaumenoBanus 1adopaTopHbIX padoT
2 ceMecTp

1 |HccnenoBaHue KOCOTo yaapa 0 HAKIIOHHYIO INIOCKOCTh

2 |Ynpyruit yaap mapoB

3 |Omnpenenenue CKOPOCTH MM ¢ TOMOIIBIO0 OAJUTHCTHISCKOTO MAassTHAKA

4 |N3mepeHue CKOPOCTH IYJH C TOMOIIBIO (PU3MUECKOTO MasiTHUKA

5 |OnpeneneHue CUIIbl TPEHHUS CKOJIbKEHUS

6 |M3yueHue BpaniaTeabHOTO JABHKEHUS

7 |OnpeneneHue paanyca KpUBU3HbI BOTHYTOM MOBEPXHOCTH METOJIOM KaTaloIIerocs Mapuka

8 |H3mepeHune CKOpOCTH MU ¢ TOMOIIBIO BPAIIAIOMIECHCS ITATHOPMBI

9 |Omnpenenenue kodpduimenTa TpeHUS KaUSCHUS AJIs1 Pa3TUIHBIX MaTepPUaIOB

10 |OnpeneneHne MOMEHTOB MHEPIIMHM METOJOM KOJICOaHM I
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Ne

u/n HaunmeHnoBaHu# 1a00paTOPHBIX padoT

11 |Omnpenenenne MOMEHTa UHEPIMH C METOJIOM KPYTHIIBbHBIX KOJICOaHUI

12 |OmnpenencHrie YCKOPEHHUs CBOOOIHOTO MAJICHHS C TOMOIIBI0 (PU3HYECKOTO MasiTHAKA

13 |U3yuyenue xosnebaHuii NMpy>KMHHOTO MasiTHIKA

14 |Onpenenenue nokasarens aauadarsl merogoM Knemana u Jlesopma

15 |Omnpenencuane kodhdUIMEHTA TOBEPXHOCTHOTO HATSDKEHUS BOJIBI METOIOM OTPHIBA KOJIbIIA

16 |Omnpenenenue BA3KOCTH KHUIKOCTH 10 MeToay CTokca

17 |Onpenenenue AMHbI CBOOOIHOTO TIpoOera M 3PPEKTUBHOTO AUAMETPA MOJIEKYJI BO3TyXa
3 cemecTp

18 |OmpenencHre TOPU30OHTATEHOW COCTABIISIONICH MArHUTHOTO TTOJIST 3eMJTH

19 |OmpenencHre yaeasHOTO 3apsi/ia dJICKTPOHA

20 |PemakcarmoHHBIC KOJIEOaHUS

21 |HccnemoBaHre MarHUTHOTO TIOJISI COJICHOM A

22 |OnpeneneHne MHIYKTUBHOCTH TOPOUAA C (DEPPUTOBBIM MarHUTOIIPOBOIOM

23 |HMccnenoBaHue 3JIEKTPUYCCKHX 3aTYXAFOIINX KOJICOaHNH

24 |OnpeneneHre OCHOBHBIX XapaKTEPUCTUK KOJIEOATEIIHFHOTO KOHTYPa METOJOM pe30HaHCa

4.5 Conep:kaHue KIMHUYECKHX NPAKTHYECKUX 3aHATHI
3aHATHS  yKa3aHHOTO THIIA HE TMPEAYCMOTPEHbl OCHOBHOW  MpodeccHoHanbHON

o0pa3oBaTesIbHOM porpaMMoi.

4.6 Conep:kaHue caMOCTOSITEIbHON padoThl 00y4ar0IIerocs

3aounas popma oOyueHust

Ne
w/n Buabi 1 popMbI cCaMOCTOATEIbHOI PA0OTHI
2 cemecTp
1 [IToaroToBka K BBIIIOJIHEHHUIO U cllaue JaboparopHbix padot. [loaroroBka otuera o
pe3ynbTaTaM Kaxaoi 1abopaTopHOi paboThI
2 |IloaroroBka K BBIMIOJIHEHHUIO ABYX KOHTPOJBHBIX paboT Mo (husuke
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Ne

o/ Buasl u popmbl caMocTOATEILHOM padoThI

3 cemecTp
3 |[loaroroBka K BBIMOJIHEHUIO U cAaue JabopaTopHbix padboT. [loaroroBka otuera no
pe3yabTaTaM KakJ10i 1a00opaTopHOil pabOTHI.

4 |IloaroroBka K BBIIOJHEHUIO IBYX KOHTPOJIBHBIX PadOT 10 (pU3MKE

5 Cucrema ¢GopMUpPOBAHHS OLEHKH Ppe3yJbTaTOB OOy4YeHHS 1O
AUCHMIVIMHE (MOAYJI0) B PpaMKax TeKyLIero KOHTPOJISl YCHEeBAEMOCTH H
NMPOMEKYTOYHOM aTTeCTALMU 00y4a0IIerocst

3aounas popma 00yyeHust

MeponpusiTisi TEKyIIero KOHTPOJIsi yCneBaeMocTH MaxkcumalsibHoe
U MPOMEKYTOYHOI aTTecTaluu 00y4aroerocsi KOJINYECTBO 0aJJ10B
2 ceMecTp
OuenuBaemasi yueOHasi 1esiTeIbHOCTb
o0yuaruerocs:
. BrimostHeHne 1 3amuTa TpéxX 1a00paTopHBIX 30
Texymunit paGoT
KOHTPOJIE Boinonnenue koHTposbHOM padoTs! o Ne 1 15
yerepaeMocTu Boinonnenue KoHTpoJibHOM paboTh Ne 2 15
Tp p
Utoro 60
[TpomexxyTouH |DK3aMeH 40 (100%)
asi aTTecTaIus
3 cemecTp
OuennBaemasi yueOHasl 1eATEJIbHOCTD
00y4arouerocs:
Texymmmit Brimonmnenue u 3anmTa TpEX J1abopaTopHBIX 30
KOHTPOJIb pabot
YCIIEBaEMOCTH BrinonHenne KoHTpobHO#M paboThl No 1, Ne2 30
Utoro 60
[TpoMexyTouH |3a4eT 40 (100%)
asi aTTecTanus
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* B ciyuae oTka3za 00y4aronierocst 0T pe3yJibTaTOB TEKYIIETO KOHTPOJISA yCIIEBAEMOCTH

IIIkaJ1a cOOTBETCTBHSA OLIEHOK B CTOOAJILHOM M aKaJeMHYECKON cCHCTEMAaX
OLICHUBAHUSA Pe3yJIbTATOB 00yUeHHs M0 TUCHUILINHE (MOTYJIIO)

Cucrema oneHMBAHUA
pe3yJabTaToB 00y4eHust
CrobamutbHasi cucTeMa OI[CHHUBAHUS 0-39 40 - 60 61 - 80 81 - 100
AxaneMudeckasi CHCTeMa OIICHUBAHHUS
(3x3ameH, muddepernupoBanubiii 3aduer, |Heynosnerso|Y noBnerBopu
3aIuTa KypcoBOrO MPOCKTa, pUTETHHO TEJILHO
3aluTa KypcoBoi paboThl)
AxaneMuveckasi CHCTeMa OIICHUBAHHUS
(3auer)

Ouenku

Xopomo | OTinuHO

He 3aureno 3aureHo

6 Onucanne MaTepuaJIbHO-TEXHHYECKOI 0a3bl (BK/II0Yasi 000py10BaHHMe H
TeXHHYECKHE CpeAcTBa O00y4YeHHs), HeOOXOAMMOWM /JIA OCYHIeCTBJICHUSA
00pa30BaTeJIbHOI0 MpoIecca Mo AUCHUITINHE (MOYJII0)

Jl71st ocyiecTBIeHUs 00pa30BaTEIHLHOTO MPOIECcca MO TUCIUTIINHE (MOIYITI0) TpeOyeTcs:

- J11s1 mpoBeieHust JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATHH 10 AUCHUIUIMHE TpeOyeTcsl ayIuTOpus;
- Jnsa mpoBedeHUs Ja0OpaTOpHBIX paboT Tpedyercs ydeOHash J1abopaTtopusi, OCHAICHHAs
Ja00paTOPHBIMA YCTAHOBKAMHM HE MEHee 7-8 pa3HBIX THUIIOB B 00IIeM KoJinuecTBe He MeHee 30
pabounx MecT, a TakkKe HEOOXOAMMBIMH [UIsi TPOBEACHUS (U3HUECKOTO OSKCICPUMEHTA
M3MEpUTENbHBIMU PUOOpaMH.

/ TlepeyeHb OCHOBHOW H JONOJHHUTEJbHON Yy4eOHOW JHUTEPATYyphl,
HEe00X0UMOii 1151 OCBOEHUSA TUCHMILIMHBI (MOIYJIA)

7.1 OcHoBHasI JuTEpaTypa

1. CaenveB U.B. Kypc ¢wusukm : yue6. mocobue mnst By3oB : B 3 T.:. T. 1: Mexanuka.

Mounekynapuas ¢usuka/ M. B. CaBenbeB . — 4-¢ u3g., crep. — Cankr-IletepOypr, Mockaa,
Kpacunonap : Jlanp, 2008.— 352 c. ISBN 978-5-8114-0685-2 (Tom 1).

CagenwseB U.B. Kypc ¢uzuku. B 3-x 1. T.1. Mexanuka. MonekynsapHas ¢uszuka [DIeKTpOHHBII
pecypc]: yuebHOoe mocobue/ — DnekTpoH.TekcToBble nanHbie. — CII16, M.: Jlanb, 2017. — 356 c.
— Pexxum goctyna: https://e.lanbook.com/book/95163#book_name.— 3BC “Jlanp”, mo mapoJiro.

2. CasenbeB U.B. Kypc ¢usuku : yued. mocobue st By30B : B 3 T.: T. 2: DIeKTpUUuECTBO.

Kone6anus u BonHbl. BonHoBas ontuka / M. B. CaenbeB . — 4-e u3n., crep. — Canxr-IletepOypr,
Mocksa, Kpacuonap : Jlanp, 2008 .— 468 c. —ISBN 978-5-8114-0686-9 (Towm 2).



14

CagenneB 1.B. Kypc ¢pusuku. B 3-x 1. T.2. DnekrpudectBo. Konebanus v BotHbl. BotHOBas onTuka
[DnexkTpoHHBIN pecypc]: yueObHoe mocobue/ — DnekTpoH.TekcToBbie naHHbie. — CII6, M.: JlaHb,
2018. — 468 c. — Pexum goctyna: https://e.lanbook.com/book/100927#book name.— 3BC
“Jlanp”, IO MApOJIIO.

3. Cagennes, U. B. Kypc ¢usuku : yued. mocobue s By3oB : B 3 T. T.3. KBaHTOBas onTHKa.

Atomuas ¢usuka. dusnka TBepaoro tena. Ousnka aTOMHOTO sIpa U dIeMeHTapHbIX yactull / . B.
CaBenbeB . — 3-e u3j., ctep. — Cankr-IletepOypr, Mocksa, Kpacuonap : Jlans, 2008 .— 303 ¢. —
ISBN 978-5-8114-0684-5 (Towm 3).
CagenbeB U.B. Kypce ¢pusuxu. B 3-x T1. T.3. KBantoBas ontuka. AtomHast pusuka. Gusmka TBEpIOro
Tena. du3nKa aTOMHOTO sIpa M 3JIEMEHTAPHBIX YacTHII [ DJIIEKTPOHHBIN pecypc]: yueOHOoe mocooue/
— DnekrpoH.TekctoBeie manHble. — CI16, M.: Jlanp, 2018. — 308 ¢. — Pexum pocryma:
https://e.lanbook.com/book/98247#book_name.— 3BC “Jlanp”, o mapouito.

7.2 JlonoJHUTEJbHAS JUTEPATypa

1. YeptoB A.T'., BopoObeB A.A., moa pea. O6mias ¢pusuka (s 6akanaBpoB) [ DIEKTPOHHBIN
pecypc]: yuebHOe nmocodue/— DnekTpoH.TeKcToBble AanHble. —M.: KnoPyc, 2016. — 800 c¢. —
ISBN 978-5-406-05760-5 —Pesxum mocryma: https://www.book.ru/book/922169.— 3BC
“BOOK.ru”, no maposto.

2. Kommaxos FO.H., TTekap 0. A., Jlexxnera JI.C. TepMoauHaMuKa U MOJICKYJISIpHast (PU3HKA.
Jlexumu o pusmke : yued. mocodue [DNeKTPOHHBIN pecypc]/ DNeKTpOH.TeKCTOBBIE JaHHBIe. — TyIa
. Uzp-Bo Tynl'Y, 2008 .— 139 c. : mn— ISBN 978-5-7679-1221-6. .- Pexxum pnocryma:
https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390. — 3bC “butaunoTex”,
IO MapOJIIO.

3. Konmakos 1O. H., Tlekap 1O. A., Jlarya Y. M. DnekTprdecTBO M MarHeTU3M : JICKIIUH TI0
¢busuke [DIeKTpOoHHBIN pecypc]/ DekTpoH.TekcToBbIe nanHbie. — Tyna : U3a-po Tynl'Y, 2008 .—
140 ¢. — ISBN 5-7679-0186-4. .- Pexxum noctyma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810334538607700008298. — ObC “bubanoTex”, mo napoio.

4, Konmakos FO.H., ITekap FO.A., Jlexxnesa JI.C. DieKTpoMarHeTu3M M ONTHKA : JICKITUH TI0
¢busuke [DneKTpoHHBIH pecypc]/ DaekTpoH.TeKcToBbIe nanHble. — Tyma, 2010 .— 130 c. : un .—
ISBN  5-7679-0187-2. .- Pexum jgoctyma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810384275951700003447. — ObC “bubanoTex”, mo mapoJo.

5. Kommakos FO.H., Tlekap FO.A., JlexxneBa JI.C., Cemun B.A. OcHOBBI KBaHTOBOH TEOPUHU
1 aTOMHOM ¢u3uku: yued. mocodue [DneKTpoHHbI pecypc]/ DIeKTpoH. TeKCTOBbIE JaHHbIE. — Tyra
W3n-so Tynl'Y, 2010 .— 148 c.— |ISBN 5-7679-0352-2. - Pexum pocryna:

https://tsutula.bibliotech.ru/Reader/Book/ 2014112811001257771700009442. — OBC “bubnuoTex”,
I10 ITapoOJIrO.

6. Konmaxkos FO. H., Kaxapckas C.E. ®uzuka. DnekTpoMarHeTu3M: pyKOBOACTBO K
MIPOBEJICHUIO CAaMOCTOSITENIbHOM paboThl CTYEHTOB: YueOH. mocobOue [DneKTpoHHbIN pecypc]/
OnexkTpoH.TekcToBble AaHHble. — Tyna : U3n-Bo Tynl'Y, 2017.— 156 ¢. .— ISBN 978-5-7679—
33915-2. - Pexum goctyna:
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096 — OBC
“bubnuoTex”, mo mapoo.

7. Konmaxkos 1O. H., Jlesun JI.M., Cemun B.A. OcHOBBI pU3UKHU KOHACHCUPOBAHHBIX CPE]l U
¢u3ukn mukpomupa: Y.1 [DnekTpoHHBIH pecypc]: yueOH. mocodue/ DNeKTpoH. TEKCTOBbIE TaHHbIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 185 c. .— ISBN 978-5-7679-2655-8. - Pexxum nocrymna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163 — ObC “butaunoTex”,
I10 MapOJIIO.


http://www.book.ru/book/922169
http://www.book.ru/book/922169
https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390
https://tsutula.bibliotech.ru/Reader/Book/2014112810334538607700008298
https://tsutula.bibliotech.ru/Reader/Book/2014112810334538607700008298
https://tsutula.bibliotech.ru/Reader/Book/2014112810384275951700003447
https://tsutula.bibliotech.ru/Reader/Book/2014112810384275951700003447
https://tsutula.bibliotech.ru/Reader/Book/2014112811001257771700009442
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096
https://tsutula.bibliotech.ru/Reader/Book/2014112811061720373600008163
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8. Konmaxkos 10O. H., JIesun /.M., Cemun B.A. OcHOBBI (pr3uKM KOHAEHCHPOBAHHBIX CPEJl U
¢u3uku mukpomupa: Y.2 [DnekTpoHHBIH pecypc]: yueOH. mocodue/ DNeKTpoH. TEKCTOBbIE TaHHbIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 150 ¢. .— ISBN 978-5-7679-2661-9. - Pexxum nocryna:
https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632 — ObC “butaunoTex”,
10 apOJIIo.

8 Ilepeuenb pecypcoB HMHGOPMALMOHHO-TEJEKOMMYHHUKAINIMOHHOW CeTH
«HTEepHET?, HEOOXOAMMBIX IJISI OCBOCHHUS TUCHHUILIMHBI (MOIYJIs1)

1. https://tsutula.bibliotech.ru/ — Dnexrponnsiit ynranbhbiil 3a1 “BUBJIMOTEX” (yueOHuKH
aBTopoB Tynl'Y) no napoto.

2. http://www.iprbookshop.ru/ — 3bC IPRB00KS (Bkito4aeT 6a30BYI0 KOJUIEKITUIO YIEOHBIX
nocoowuii mo gusuke).

3. https://e.lanbook.com/books/918#fizika_0_header — DBC u3natenbcta Jlanb (JOCTYI K
Hay4HO-00pa30BaTeIbHOMY pecypcy 1o Gpusnke).

4. https://biblio-online.ru/ — 3bC u3narenscrBa KOpaiit (10CTyIm K Hay4HO-00Pa30BaTEIILHOMY
pecypcey, BKIIIOYasi U3aHus 10 (PU3UKe).

5. http://sfiz.ru/ — Bes ¢usmka. Haydno-oOpa3oBaTenbHbIi MPOCKT.

6. http://window.edu.ru/catalog/ — Poccuiickuii 00pa3oBaTeIbHbIN MOPTAI MO PU3UKE - PECYPCHI
JUISl CTYZIEHTOB M MPENo/1aBaTeseH.

7. http://ph4s.ru/books_phys.html — O6pa3oBarenbhbiii mopran no ¢pusnke (MUDN).

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

9. https://www.ufn.ru/ — caiit ;xyprana “Ycnexu Gpu3nIecKux HayK” .

10. http://www.physnet.ru/PhysNet/education.html — ®usnueckoe obpazoBanme 3a pyoeKOM
(english).

9 IlepeyeHb HHMPOPMAIUOHHBIX TEXHOJOIHWH, HEOOXOAMMBIX ISl
ocyuiecTBJIeHHs 00pa30BaTeJIbHOI0 NMpouecca mo JUCHUILVINHE (MOAYJII0)

9.1 IlepeyeHb HEOOXOAUMOIO €KEr0THO 0OHOBJISIEMOTIO JIUIEH3HOHHOTO H
CBO0OJHO PpACHPOCTPAHSIEMOro NPOrpaMMHOI0 o0ecmeyeHUs,, B TOM 4YHCJIe
0Te4eCTBEHHOI0 MPOU3BOJACTBA

[Taket oducubIx npuinoxkeHunt «MoitOducy.

9.2 IlepeyeHb HeOOXOAUMBIX COBpPEMEHHBIX TMpodecCHOHAIbHBIX 0a3

JAHHBIX U I/IH(l)OpMaHHOHHBIX CIIPABOYHBIX CUCTEM
CoBpemenHble npodeccruoHallbHbIe 0a3bl JaHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHbBIE
CUCTEMBI HEe TPeOYIOTCSI.


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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