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3
1 Heab 1 32124 OCBOCHUSA TUCIHUNINHBI (MOTYJIA)

Henbro 0CBOCHUS JUCUMILIAHBL (MOJYJIs1) SIBISIETCS
— MOJIy4eHHE CTYJACHTAaMH OCHOBOTIOJIATAIOIINX MIPEACTABICHUN O (DyHIaMEHTAIBHOM
CTPOCHUHU MaTepHu M (PU3MUECKUX MPUHIIHIIAX, JICKAITUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUpPa, HOPMUPOBAHHE y CTYACHTOB COBPEMEHHOTO
€CTECTBEHHOHAayYHOT0 MUPOBO33PEHUS, Pa3BUTHE HAYYHOI'O MBIIIJICHUS U PacIIUPEeHHE UX HAYYHO-
TEXHUYECKOTO Kpyro3opa.

3agayaMu OCBOCHMS TUCUUIUIMHBI (MOAYJIS) SIBJISIOTCS:

— U3Y4YCHHE OCHOBHBIX (PU3MUECKUX SIBJICHUMN U UJICH,

— oBJaZeHue (PyHIaMEHTAJIbHBIMU TOHATUSMHU, 3aKOHAMH U TEOPUSAMHU KJIAaCCHUYECKON u
COBPEMEHHOM (U3HUKH, a TAK)KE METOJaMHU (PU3NYECKOTO UCCIIEI0OBAHNUS;

— (opMUPOBaHNE HAYYHOT'O MUPOBO33PEHUS U COBPEMEHHOTO (PU3UYECKOTIO MBIIIJICHHUS;

— OBJIaJIeHUE MTPUEeMaMH U METOJIaMU pEIIeHUs] KOHKPETHBIX 3a/1a4 U3 pa3InyHbIX oOnacTen
NEeSITEIbHOCTH, OCHOBAHHBIX Ha MPUMEHEHMU W HCIOJIb30BAHUU DPA3JIMYHBIX SIBJICHUM U 3aKOHOB
buzuky;

— 03HAKOMJICHHE C COBPEMEHHOM Hay4HOU ammapaTypou;

— (¢opMUPOBaHNE HABBIKOB MPOBEACHUS MTPUKIATHOTO PU3NIECKOTO IKCIIEPUMEHTA,

— (opmHupoBaHHE yMEHHS BBIIEIUTh KOHKPETHOE (PHU3MUECKOE COAepKaHHe B MPHUKIaIHBIX
3a/1auax y4eOHOU 1 MpodeCCHOHATBHON IEATETLHOCTH.

2 Mecto AUCUMIIINHBI (Mmonpy.s) B CTPYKTYpe OCHOBHOH
npodeccnoHaIbLHONH 00pa3oBaTeJIbHOM NMPOrpaMMbl

JuctuniauHaa (MOOyNb) OTHOCHUTCS K 0a30BOM YacTH OCHOBHOW MPOQeCCHOHAIBHON
00pa3zoBaTeIbHON MPOTPAMMBI.
JuctunnuHa (Moayib) u3ydaercs B 2, 3 u 4 cemecTpax.

3 IlepeyeHb MIAHMPYeMbIX Pe3yJbTATOB OOyYeHHMs] 1O JHCUHMILIHHE
(Moxy.10)

[lepeueHs MmIaHUPYEMbIX PE3YABTATOB OOYUYEHHS MO TUCIHUILIMHE (MOIYII0), COOTHECEHHBIX
C IUTAaHUPYEMBIMH pE3yJlbTaTaMHd OCBOEHHUS OCHOBHOM MpodeccuoHanbHON 00pa3oBaTeIbHON
nporpaMmbl  (popMUPYEeMBIMU ~ KOMIETCHLUSAMU) W  HUHOUKATOPaMH WX  JIOCTH)KCHUS,
YCTaHOBJICHHBIMU B O0OIlEeH XapaKTepUCTUKE OCHOBHOH mpodeccHoHaIbHOW 00pazoBaTeIbHON
MIPOrPaMMBI, IPUBEAEH HUKE.

B pe3ynbraTe ocBOeHUS AUCUUILTHHBI (MOIYIIsI) OOydarOmUniCs JOIDKEH:

3HATB:
1) OCHOBBI MaTeMaTHKH, (DM3HMKH, BBIYUCIUTEIBHOW TEXHUKHA M MPOTPAMMHPOBaHHS (KO
kommereniuu — OITK-1, kox uaaukaropa — OIMK-1.1);

YMmers:

1) pemath cTaHaapTHBIE TPO(ECCHOHANBHBIE 3a/1a4i C MPUMEHEHHEM €CTECTBEHHOHAYYHBIX
U OOIIEMH)KEHEPHBIX 3HAHUI, METOJ0B MaTeMaTHYeCKOTO aHalu3a W MOJEIHpPOBaHUS (KOJ
komneteniun — OI1K-1, kox naaukaropa — OIMK-1.2);

Baanern:
1) HaBBIKAMH TEOPETUYECKOTO M OIKCIEPUMEHTAIbHOTO UCCIEAOBaHHUs OOBEKTOB
npodeccHOHAIbHON ~ JEeSITeNbHOCTH,  CIIOCOOHOCTHIO  HCMOJB30BaTh  OCHOBHBIE  3aKOHBI



€CTeCTBEHHOHAYYHBIX JHCHUUIUIMH ¥  COBPEMEHHBbIE HH(POPMALMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTUH B Mpo(eccCuoHaNbHON esTenbHoCTH (Ko komnerenimu — OIIK-1, kox unnukaTopa —
OIIK-1.3);

4. O0beM U coepkaHue TUCUUILTHHBI (MO1YJIfA)

41 O0beM IUCHUIUVIMHBI  (MOAYJisl), O0beM  KOHTAKTHON |
CAMOCTOSITeJILHOM PadoThl  00y4AOIIErocsi IPH OCBOCHHUHM JUCUHUILIMHBI
(Mmoayast), popMbI NIPOMEKYTOYHOI aTTECTAIMU MO AUCUUILIHMHE (MO1YJIIO0)
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Ounas hopma oOyueHus
2 C) 4 144 2 2 6 - 2,0 0,25 | 131,75
3 €) 3 108 2 2 6 - 2,0 0,25 | 95,75
4 €) 3 108 2 2 6 - 2,0 0,25 | 95,75
Hroro — 10 | 360 6 6 18 - 6,0 0,75 | 327,25

VYcnoBHBIe cokpamieHus: D — dk3ameH, /I3 — muddepeHumpoBaHHBIN 3aueT (3a4eT ¢
OIIEHKOM ).

4.2 Conep:xaHue JeKIMUOHHBIX 3aHATHI

3aounas popma oOyueHus

Ne

w/n TeMBI JIeKIIMOHHLIX 3aHATHH

2 ceMecTp

1 |Ponb ¢usuku B pazButuu TexHuKU. OO1Iast CTPYKTypa U 3a7auu Kypca (HGU3HKH.

Cucremsl oTcuera. CKalsipHbIE U BEKTOPHBIC (hM3MUYECKUE BEIMUUHBL. Pa3nosxkenue
MIPOU3BOJIBHOTO JBMXKEHUS (PU3HMUECKOTO Tella Ha TOCTYNATeIbHOE U BPAIIaTEIbHOES
nBrkeHue. Knnemaruka noctynareabHOTrO JABIKEHHS B TPEXMEPHOM IPOCTPAHCTBE.
[lepemerienue, ckopocTb, yckopeHue. Mcronbp30BaHie MPOU3BOIHBIX U HHTETPAJIOB B
KMHEMAaTHKe MPOU3BOJILHOTO JBIKEHUs. KnHemMaTka KpUBOJIMHEHHOTO OCTYNATENbHOTO
nBukeHus. HopmansHOe 1 TaHTeHIIManbHOe yckopeHue. KiuHemarrka BpamarensHOro
JIBUKEHHS BOKPYT 3aKpEIUICHHON OCU. YTJIOBasi CKOPOCTh U YrlioBoe yckopeHue. CBsi3b
JTUHENHBIX U YTIIOBBIX KHHEMATHUECKUX TEPEMEHHBIX.




TeMbl JIeKIITUOHHBIX 3aHATHI

JluHaMKKa OCTYNAaTENbHOIO U BpalllaTeIbHOTO ABMKEHU. MIynbec MaTepuanbHON TOUKU
(yacTuipl). Pa3HOBUAHOCTH CHJI B KJIIACCUYECKOM MexaHuKe. MHepruanbHble CUCTEMBbI
oTcueTa. 3akoHbl Hpl0TOHA B MHEpLMAIBHBIX CUCTEMaX U uXx cieacTsus. HennepuuaibHble
CUCTEMBbI OTCUETA U YPaBHEHUS AUHAMUKH MTOCTYNATEIbHOTO JABMKEHUS B HENHEPLUAIbHBIX
cucremax orcyera. Pabota CHIIBI IPU OCTYNATEIBHOM JIBHKCHUH. MOIIIHOCTb.
Kunernueckas s3neprusi MmarepuajibHoi yacTuipl. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIE
cuibl. Jluccunartushble cuibl. [loTeHumanbHas sueprus yactuupl. [loTeHIManpHas 3Heprus
B I10JI€ CHJI TSDKECTU U MOTEHIUAIbHASI SHEPT U YIIPYroro B3auMOIeHCTBUS.
OKBUIOTEHLUATIbHbBIE IOBEPXHOCTHU. Y CIOBHS COXPAHEHUS U U3MEHEHUSI MEXaHUYECKOU
SHEPruu MaTepuanbHOMN YacTHIbl. [10JTHBIA UMITYIBC CUCTEMBI MaTepHUAIIbHBIX TOUEK
(busuueckoro Tena). YCIOBHs €ro COXpaHeHUs U u3MeHeHus. LIeHTp Macc cucteMbl
MaTepHUAIBbHBIX TOUYEK ((PU3NYECKOTO Tena). Y paBHEHUE IBU)KEHUS LIEHTpa Macc.
PeaktuBHOe aBmxenue. Cuna T4ru u ypaBHeHue Memiepckoro. Mexanuueckas SHeprust
CUCTEMBI YacTULl. MOMEHT CUJIbI U MOMEHT UMITYJIbCa MaTepruaibHOW TOUKU. MOMEHT
HMITYJIbCa CUCTEMBI MaTepUaIbHbIX TOUEK ((prusnueckoro tena). MoMEHT HHEPIIUU
MaTepHaIbHOM TOUKH U (pu3nueckoro Tena. [lpumepsl BbIBOIa MOMEHTA UHEPLIUU
cuMMeTpuuHbIX Ten. Teopema llITeiinepa. TeH30p MOMEHTa MHEPLMH U TJIABHBIE OCU
nHepuuyu. OCHOBHOE ypaBHEHHE TMHAMUKU BpAIllaTEIbHOTO JABMKEHUS BOKPYT
3aKpEeIICHHOW OCH. 3aKOH COXpPaHEHMsI U M3MEHEHUSI MOMEHTa UMITYJbca (pU3NUecKoi
cucteMmbl. KuneTnueckas sHEprus BpallaTeIbHOTO JABHKEHUS BOKPYT 3aKPETNIEHHOM OCH.
[TonHas MexaHUyecKasi JHEPI sl CHCTEMBI U YCIIOBUS €€ COXpaHEHHS U U3MEHEHHUS.
[Tmockoe aBMKeHUE U 3aKOHBI COXpaHEHHS. | MPOCKOIIBI M THPOCKOTTUYECKUH AP (DEKT.
[Ipeueccust ocu rupockora.

Mexannueckue koyiebanus ¥ BoiaHbl. KuHemaTnueckue XapakTepUCTUKU KOJebaTeIbHOTo
nporiecca (aMruMTyaa, asza, 9actora). Y CIoBUE BOSHUKHOBEHUS TAPMOHHYECKHUX
koJsiebanuii. OqHOMEPHBIN TAPMOHUYECKUN OCIILIATOP (MIPY>KUHHBIA MasITHHUK). CBSI3b
XapaKTEePUCTHUK KOJIeOaHUs C HAYaIbHBIMU YCIOBUAMU. DU3NYECKUIM U MaTeMaTHUECKUN
MasaTHUK. CBSI3b SHEPIUH FAPMOHUYECKOTO OCHMIUITOPA U aMIUIUTY/IBl €r0 KOJICOaHU.
CBoOoiHBIE 3aTyXarolue KouiedaHus. 3aBUCUMOCTb aMILIUTY/AbI M MIEPUO/Ia 3aTyXaroIINX
Kojebanuit ot koadduiuenTa 3aryxanus. Kputuueckoe 3aryxanue. Jlorapudpmuueckuii
nekpeMeHT. CrokeHue B3auMHO-TIePIICHANKYIISIPHBIX U OJIHOHAMPABICHHBIX KOJCOAHUH.
Meto1 BeKTOpHOH nuarpaMMbl. BeiHyXeHHbIE KoJleOaHusl. 3aBUCUMOCTb aMIUIUTY bl U
HavyalbHOM (pa3bl BHIHYKICHHBIX KOJeOaHU OT 4acTOThl. Pe30HaHC U pe3oHaHCHbIE
4acTOTHL. XapaKTePUCTUKU BOJIHOBOTO Ipoliecca. J[irHa BOJIHBI, BOJIHOBOW BEKTOP U
(azoBas ckopocTh BoJiHBL [I10cKue U chepuueckue BoHbL. BomHOBOE ypaBHEHHE.
Ynupyrue BoJIHbBI B CIUIONIHBIX CpPeliax.

OCHOBBI penATUBUCTCKOM MexaHuku. [IpeoOpazoBanus ["anwies u npuHLIUI
OTHOCHUTEJIbHOCTH ["anuies. DkcrepuMeHTaIbHble (PaKThl, IPOTUBOPEYAILUE KIACCHUECKOM
MexaHuke. [IpuHiun otHOocuTenbHOCTH DiHIITENHA. [locTynarsl DiiHmTEHHA.
[Ipeo6pazoBanus JlopeHna u ux cieacTBus. PenstuBucrckoe 3aMeyieHHe BpeMEHU U
PENATUBUCTCKOE COKPALLEHUE JTIMHBI. PEIATUBUCTCKUI UMITYJIbC U TTOJIHASI SHEPTUS
pEeNATUBUCTCKON YacThLbl. CBS3b PENATUBUCTCKOIO UMITYJIbCA U ITOJIHOM SHEPTUH. DHEPrus
nokos. JledexT macc.




TeMbl JIeKIITUOHHBIX 3aHATHI

OcHOBBI TepMOIMHAMHKH. TepMOIMHAMUYECKUNA U MOJIEKYIISIPHO -KUHETHYECKHI CIIOCOOBI
onucanus. TepMoarHaMu4yecKue napameTpol. TepMOIMHAMUUYECKHUE ITPOLIECCHI:
PaBHOBECHBIN U HEPAaBHOBECHBIN, 00OpaTUMBbIi U HeoOpaTuMbIii. OCHOBHOE (HYJIEBOE)
Hayajio TepMOJIMHAMUKU. M neanbHblii ra3 1 ypaBHEHNE COCTOSHUS UJI€AIbHOIO Trasa.
VYpaBHEHMSI U30IIPOLIECCOB B UACATIBLHOM ra3ze. BHYTpeHHsIs1 SJHEprusl TEPMOIMHAMUYECKON
CUCTEeMBI (HJICATBHOTO Ta3a) U paboTa 1mo u3MeHeHHIo e¢ oobema. TernoeMKoCTh
TEPMOIMHAMHYECKON CUCTEMBI (MJI€JIbHOTO Ia3a) IpU pa3iudHbIX u3omnpoueccax. Ilepsoe
Hayajio TEPMOJIMHAMUKU. Y paBHEHHE NIEPBOr0 Hayaja TEPMOJIMHAMUKHU JUISl UEAIbHOTO
ra3a. AanabaTHBIN U OJUTPOIHBIN mponecchl. Y paBHeHue [lyaccona.
TepmoanHaMuueckoe onpeaeseHrne IHTponuu. VizMeHeHue sHTpONuu Ipy pa3InyHbIX
n3ornpoueccax. YactHele (OpMyIHPOBKY BTOPOTo Hayaia TEPMOIUHAMUKH.
HeBo3M0KHOCTB CyIIecTBOBAHMSI BEUHBIX BUTraTenei 1-ro u 2-ro poja. Msmenenue
SHTPONUM MPU HEOOpaTUMBIX Hporieccax. OOmas GopMyarMpoBKa BTOPOro Hayaa
tepmoanHamMuKkH. [{uknmnueckue npoueccel. [ukn Kapro. K.n.a. nukimnueckux nmporeccos
(TerIoBBIX MalluH). XOJIOAWIBHUK, KOHAULIMOHED, TEIJIOBONH Hacoc. Makpo- u
MHUKpPOCOCTOSIHHE cUCTeMBI. TepMoanHaMuyeckasi BepoATHOCTh. CTaTUCTHYECKOE
onpezenenue suTponuu (popmyna bonpiiMana). TpeTbe Hayasio TEPMOIMHAMUKH.

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON Teoprun. OYHKIUS pacpeeeHus U €€ CMBICIL.
Oyuknusa pacupenenenus ['aycca i cirydaiiHbIX BennuuH. Pacnpenenenne Makcsesna
MOJIEKYJI 110 MPOEKIUAM U TI0 BEJTMUYMHAM CKOPOCTeN. DKCIIepUMEHTAlIbHAS IPOBEPKa
pacrnipenenenus Makcsesta. CpeHre CKOPOCTH MOJIEKYI Ta3a. YacTtoTa coymapeHuit
MOJIEKYJI Fa3a O CTEHKY cocya. BHYTpeHHsIs S3HEprus U TEIJI0EMKOCTh B MOJIEKYJISIPHO-
KHHETHYECKOH Teopuu. MaeanbHplii a3 B moJjie BHEMHUX cuil. bapoMerpudeckas popmyna.
Pacnpenenenune bosbiimana.

Kunernueckue siienus (mpoueccel nepenoca). CTOIKHOBEHHSI MOJIEKYIT ra3a MEXIy
coboit. DpdexTuBHOE ceueHrEe B3aUMOACHCTBUS MOJICKYJI M CPEIIHSSI ITTHHA CBOOOTHOTO
npoOera MoJieKyibl. PaccesiHue mydka MoJIeKyI B raze. SIBieHus nepeHoca B UeaibHOM
rase. [ToTox nepeHocumoii BenmnuuHsl. TermnonpoBoaHocTh. Koadduiuent
teronpoBoaHocTH. uddysus. Kosbdbunment nuddysun. Bsaskocts raza. JluHamudeckuit
ko3¢ duimeHT BazkocTu. Cuita BI3KOTO TPEHHUS B Ta3000pa3HOM U KUKOU cpejie.
JlamuHapHoe U TypOyJIEHTHOE TeUeHHUE Ta3000pa3HOI WITH KUKOHM cpeibl. Y paBHEHUE
COCTOSIHUS peaibHOro ra3za. @a3oBble nepexobl HEPBOro poja.

3 cemecTp

DneKTpocTaTH4ecKoe noje B BakyyMme. [loJie mokoserocsi To4eqyHoro 3apsia.
Hanpsiokennocts u notenuuan nodis. [Ipunmun cynepnio3unuu. [Tone cuctemsl
nokosimuxcs 3apsinoB. Cumna Kymnona. PaboTa no nepemerenuo 3apsiia B
ANEKTPOCTATUYECKOM MoJie. CBA3b HAMPSHKEHHOCTH U MOTEHIIMANa AJIEKTPOCTATUYECKOTO
nosist. CUIOBBIE JIMHUY U 9KBUIIOTEHIIMATIbHBIE TOBEPXHOCTH. [I0TOK BekTOpa
HanpsbkeHHOCTH. Teopema ["aycca amst BeKTopa HampsKEHHOCTH AJIEKTPOCTATUYECKOTO
nons. [Ipumenenue reopemsl ['aycca u1st pacuera HaNpsKEHHOCTH: TI0JIE PABHOMEPHO
3apsHKEHHOTO I1apa, MpoBoJia (HUTH), mockocTu. Teopema ["aycca mms
ANEKTPOCTATUYECKOTO O B AU depenimansuoit popme. Teopema o HUpKyASIIUU
BEKTOPA HAMPSKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJISL. DIEKTPUUECKUI AUTIOJIb. DHEPrus
JUTIOJISL B DJIEKTPUYECKOM T10J1€, JEHCTBYIONIAs HA HErO CUJIa U MOMEHT CHJI.

HpOBO,[[HI/IK B JJICKTPOCTATUYCCKOM IIOJIC. HOBerHOCTHBIe 3apsabl. [Tone BOIU3HM
MOBCPXHOCTHU 3apsAKCHHOTO ITPOBOJHUKA. SIBnenue BHCKTpI/IIICCKOﬁ HUHIAYKIUH.
aKpaHI/IpOBKa IOJIA MIPOBOASAIINUM CJIOCM. BHCKTPOCTaTI/I‘-ICCKaH 3aliuTa. SJ'ICKTpI/I‘-ICCKaSI
€MKOCTh IMPpOBOAHUKA. KOHIICHC&TOpBI U EMKOCTh KOHACHCATOPOB. 3Hepr1/1;1
B3aHMO/JICHCTBUS CUCTEMBI QJICKTPUYCCKHUX 3apda0B. SHCpl"I/ISI 3apsKCHHOT'O KOHACHCATOpPA.




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

10

DIEKTPUYECKOE T0JI€ B IUAJICKTPUUECKUX cpenax. [[puunHbl Noaspu3aiuu Iu31eKTPUKOB.
Bektop nonsipuzoBanHOCTH. OOBEMHBIE ¥ TIOBEPXHOCTHBIE CBSI3aHHBIC 3aPsiIbl.
Jvanexkrpuueckas MpOHUIAEMOCTb CPEIbl M BEKTOP JIEKTPUUECKOM HHAYKIIMU. Teopema
l"aycca uist BEKTOPOB MOJISIPU30BAHHOCTH Y AJIEKTPUUYECKON MHAYKUMHK. [Tosie Ha rpanuie
JTBNEKTpUKa. ['paHuYHbIE YCIIOBUS Il BEKTOPOB HANIPS)KEHHOCTH U JJIEKTPUUYECKOMN
UHAYKIMU. [[IIOTHOCTH SHEPrUM ANEKTPOCTATHYECKOTO MOJIS B TUAJICKTPUKE.

11

CranuoHapHblif anekTpudeckuil Tok. Cuiia TOKa U INIOTHOCTh TOKA. Y paBHEHHE
HEIPEPHIBHOCTHU AJIEKTPUUECKOIO 3apsija U YCIOBUE CTALlMOHAPHOCTH TOKA. DJIEKTPUUECKOE
T0JIe B MPOBOIHUKE C TOKOM M 3aK0H OMa B JoKainbHO# (opme. [IpnunHa 3aTyxaHus Toka.
DIEeKTpUYECKOe COMPOTUBIICHHE MTPOBOIHUKA. 3akoHbl OMa u [[xoynsa-Jlenna. Ycinosue
KBa3UCTAIl[MOHAPHOCTHU TOKA. [IpUUMHBI MOSBIEHUS AIEKTPOABIKYILEH CHIIbL. MIcTOUHUKH
O/JIC. 3akon Oma 117151 HEOTHOPOIHOTO y4acTKa 1enu. Pa3BeTBIICHHBIC AIEKTPUUECKIE
uenu. [IpaBuna Kupxroga u ux npuMeHenue.

12

[TocTossHHOE MarHUTHOE ToJI€ B BakyyMe. [IpuunHa nosiBneHuss MarHuTHoro noJis. Bektop
WHIYKIIUKM MarHuTHOTO ToJist. Cuita Jlopeniia. MarHuTHOE 1MoJjie ABHXKYIIETOCS
AIIEKTPUYECKOTO 3apsjia U deMeHTa Toka. 3akoH buo-Casapa-Jlamnaca. Cuna Amrmepa.
Teopema I'aycca s MHAYKIIMKM MarHUTHOTO MOJIs. TeopeMa 0 HUPKYISIUN BEKTOpa
WHIYKIIMA MarHUTHOTO T0Jis1. [I[puMeHeHrne TeopeMbl O IUPKYIISAIUNA K PacUeTy MarHUTHOTO
TOJISL: TI0JI€ MJIMHIPUYECKOTO MPOBO/Ia C TOKOM, IIOBEPXHOCTHOTO TOKA, COJIEHOUIaTbHON
Y TOPOMIATbHON KaTyIIKU ¢ TOKOM. Teopema 0 IMPKYISLUU BEKTOpa UHIYKIIUU B
muddepenunanbHoi popme. CpaBHEHHE 0COOEHHOCTEN AIIEKTPOCTATUYECKOTO U
MarHuTOCTaTUYECKOTO MoJiel. J[BuxkeHne 3apsyKeHHOM YacTULIbl B IIOCTOSIHHBIX MAarHUTHOM
U JIEKTPUYECKOM MOJIAX. JIUMOIBHBIA MAarHUTHBIA MOMEHT KOHTYpPa C TOKOM. DHEPIus
3aMKHYTOTO MPOBOJIHUKA C TOCTOSTHHBIM TOKOM BO BHEIIHEM MarHUTHOM noJjie. Cuiia u
MOMEHT CUJIbI, ACUCTBYIOIINE Ha KOHTYP C TOKOM.

13

MaruutHoe noJje B BeulecTBe. HamaruuueHnue cpeapl 1 BEKTOp HAMarHU4E€HHOCTH.
MaruuTtHas MpOHUIIAEMOCTb CPEIbl U BEKTOP HAMPSHKEHHOCTH MarHUTHOTO mnoJist. Teopema
0 LUPKYJSIUU BEKTOPA HAPSLDKEHHOCTH M BEKTOPAa HaMarHU4€HHOCTU. MarHuTHoe moJie B
marHetukax. [lone nocrosiuaoro maruura. [losne Ha rpanuie maruetuka. ['paHuunble
yCIIOBUS U1 BEKTOPOB HAIMPSLKEHHOCTH U MHAYKIIUU MarHUTHOTO 1oJist. [IpuunHel
MOSIBJICHUSI TUa-, apa- u heppomMarHeTu3ma.

14

SBnenue anexkrpoMarnuTHOM UHAYKIMU. [Ipupona IJIC 3neKTpoOMarHuTHOM UHAYKIUH B
MIPOBOJHUKAX, ABMXKYIIIUXCS B MAarHUTHOM 1oJie. [IpuHumn necTBus 3JaeKTpoMoTopa u
reHepaTopa 3EKTPHUUECKOro Toka. BuxpeBoe a1eKTpudecKoe moJie ¥ MpuyrHa ero
nosiBiieHus. 3akoH Papanes u npasuiio Jlenua. [IpoBoAHUK M IOCTOSHHBIN MAarHUT B
MepeMeHHOM MarHuTHoM mnose. Muaykunonusie Toku (Toku dyko). Kosddunuent
WHIYKTUBHOCTU. THAYKTUBHOCTH cosieHouAa. [[MoTHOCTh SHEpriur MarHUTHOTO TOJIS.
SABnenue camounaykiuu u J/[C camonHykuu. SIBiieHre B3aUMHOW WHTYKIUH.
Koadduiments! B3aMHON WHAYKTUBHOCTH M IPUHIIMIL JEHCTBHS TpaHchopMaTopa.

15

DnexTpuyueckue kojebaHus. DIeKTpUIecKuil kosedaTesbHbli KOHTYp. COOCTBEHHbIE
AJIeKTpUYECKHE KoleOaHNs B KOHTypax (He3aTyXalollle 1 3aTyXakolue), uxX
XapaKTepUCTUKU. BBIHYKJIeHHbIE IeKTpuuecKkre Kojiebanus. Pe3onaHc HanpskeHus Ha
KOH/IEHCATOpe U ToKa B KOHTYype. JloOpoTHOCTh KOHTYpa. [losiHOE conpoTHBiIeHE
(umnenanc) KoHTypa. D (eKTUBHBIE TOK U HANPSHKEHUE.




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

16

OnexTpoMarHuTHoe noje. Tok cMmemenus. Cucrema ypaBuenuit Makcsemia. Ilotok
IJIOTHOCTH DHEPTUU JIEKTPOMArHuTHOro nostst. Bekrop IloiinTuHra u reopema IlolinTHHra.
BonHoBoe ypaBHEHHE JUIsl 3JIEKTPOMArHUTHOTO OIS B MI€AIbHOM JUAJIEKTPUKE (BaKyyMe).
DneKTpOMarHuTHbIE BOJHBL. BosiHOBOM BekTOp. CKOPOCTH 3J1€KTPOMarHUTHBHIX BOJIH. CBsI3b
HaIPsHKEHHOCTH JIEKTPUYECKOTO U MarHUTHOTO TOJISl B AJIEKTpoMarHuTHo! BonHe. [lkana
AJIEKTPOMArHUTHBIX BOJIH. DHEPTUs U UMITYJIbC JIEKTPOMArHuTHOM BOJIHBL. M3nyuenue
AJIEKTPOMArHUTHBIX BOJIH YCKOPEHHBIMU 3apsiiaMu. BonHoBas 30Ha.

4 cemecTp

17

BonHoBble nporiecchl B ontuke. Cynepno3unus 3eKTPOMAarHUTHBIX BOJIH. Y CIIOBHE
KOT€pEHTHOCTH U BO3HUKHOBEHHE UHTepPepeHnu. OnTuyeckas pa3HOCTh X0a. Y CIOBUS
MakcUMyMa U MUHUMYyMa 1ipu uHreppepenunu. Matepdepennnonnas cxema FOnra.
WNuTtepdepennus B ToHkHX mieHkax. [Ipunnun [olireHca-®penens. Audpakuus ceera Ha
Y3KOU NI ¥ KPYTJIOM MPEnsSTCTBUU. Y ClI0BUE JUPPAKIIMOHHOTO MUHUMYMa.
MHuoronyueBas nnteppepenus. JudpakunonHas pemerka U IpUHLHUI CIEKTPOMETPUH.
Kpurepuii Panes. Pazpematomas cnocooHoCTs qudpakiimonHoit pemerku. [lonspuszanus
JIIEKTPOMAarHUTHBIX BOJIH. [lonsipu3aTopsl u 3akoH Maitroca.

18

TerutoBoe n3mydeHne. DHEPreTHIECKass CBETUMOCTb, M3JTydaTelIbHas U TOTJIoNaTeIbHas
criocoOHOCTh. 3akoH Ctedana-bonbiiMana v 3ak0H cMmenieHus: Bura 11t TeTioBoro
n3nyyeHus abconoTHo yepHoro tena. Koadduuunent nornomenus. Henpumenumoctsb
3aKOHOB KJlaccudeckol ¢usuku. ['mnoresa [Lnanka.

19

OcCHOBBI KBaHTOBOI Teopur MUKpouacTHll. POTOH. DHEprusi U UMIyiabc GoToHa. BHenHwmi
1 BHyTpeHHUH (hoTodpdexT. YpaBHenue DitHmTeriHa s potodrddexra. Pabora BbIxoaa
AJIEKTPOHA M3 MeTajlia U KpacHas rparuia ¢potospdexra. Idpdext Komnrona. ['mnoresa ae
Bbpoiins. Bonna ne bpoins. OnbiTel o qudpakiuuu Mukpodactuil. KopmyckymsipHo-
BOJIHOBOM JTyaJIM3M.

20

OcHoBbI kBaHTOBOM Teopun aroma. [loctymar bopa. BopoBckue snexkTpoHHBIE OPOUTHI B
OJIHOBJIEKTPOHHOM atoMme. CIeKTp SHEPTUU OJHOIIEKTPOHHOTO atoma. M3myueHnue
OJIHOBJIEKTPOHHOTO aroMa. CrekTpanbHbie cepur. OpOUTanbHBIA MOMEHT UMITYJIbCA U
OpOUTANIbHBIN MarHUTHBI MOMEHT 3JIEKTpOHAa B aToMe. OpOuTanbHOE U MAarHUTHOE
kBaHTOBBIe uncia. OneiTel lTepHa-I'epnaxa. CoOCTBEHHBI MOMEHT UMITYJIbCA U
cOOCTBEHHBIM MarHUTHBI MOMEHT 3JIeKTpoHa. CIIMHOBOE KBaHTOBOE uncio. Cuctema
YeThIpeX KBAHTOBBIX uncen u npuHiun [laynu. 3anonHenue 3ekTpoHaMu 000JI04eK U
1101000JI0YEK B aTOME.

21

OcCHOBBI KBaHTOBOM Teopun MUKpocucTeM. OIBIT ¢ MPOXOKACHUEM MUKPOYACTHUILIBI YEPE3
IBYyXIIesneByto nuadpparmy. BoaHoBas ¢pyHKIuS 1 €€ BEpOSTHOCTHBINA cMbIci. KBaHTOBBIM
npuHLun cyneprno3uuuu. [Ipunnun HeonpenenenHoctu I'eitzendepra. CooTHOIIEHUS
HEONPEIEIIEHHOCTH U X cMbIci. CTallMOHAapHOE U HECTAlMOHAPHOE YPaBHEHUE
Hlpeaunrepa. PaccessHue MUKpoYacTUIbl Ha MPSIMOYTOJIbHOM MOTEHLMAIILHOM Oapbepe U
Ha MPsAMOYToJIbHOM NOTEeHIHAIbHOH cTyneHbke. TyHHenbHbIH 3¢ dext. MukpouacTuua B
OJTHOMEPHOH NMOTEHIIUAILHON sIME MPSIMOYTOJIbHON GopMbl. KBaHTOBBIN rapMOHHUYECKHI
ocumATop. TemnoBble kKojebaHus Kpuctauindeckoil pemerku. I[IpencraBinenue o
(oHOHAX.

22

DNEKTPOHBI B KPUCTAININYECKUX cpefax MHoroanekTpoHHas cuctema. KynoHoBckas u
oOMeHHas sHeprus. JHeprus cBA3u. THUIBl MEeKAaTOMHBIX CBsI3€il: KOBaJeHTHas,
MeTajunyeckast, noHHas. OOpa3oBaHue sHepreTudeckux 30H. [IpoBoaHuKHY,
MOJIyIIPOBOIHUKH, TU3NeKTpuku. Pacnpenenenne @epmu-Aupaka u pynkuus Oepmu.
CBolicTBa AIIEKTPOHHOTO T'a3a IIPU HYJIEBON TEMIIEPATYpPE U TEMIIEPATYpeE, OTIIMYHON OT
HyJIs. Y CIIOBUS BBIPOKJIEHHOCTH U HEBBIPOXKIECHHOCTH JIEKTPOHHOTO rasa.




n/n

TeMbl JIeKIITUOHHBIX 3aHATHI

23

CBoiicTBa moaynpoBoHUKOB. COOCTBEHHBIE MMOJIYTIPOBOAHUKN U UX MPOBOAUMOCTE.
HpI/IMeCHBIe MOJIYIIPOBOAHUKHU U UX IPOBOJUMOCTD. p-n-nepexoz[ " Cr0o BOJIbT-aMIICpHas
XapaKTEepUCTHUKA. 3aIUPAIOLIUI CIIOM.

24

CaoiicTBa MarHeTMKoB. MarueTnsm kKak KBaHTOBOE€ siBjieHue. [Ipupona napa- u
auamarsHerusma. [IpuumHel NosBIEHUSI MarHUTHOTO yropsiaodenus. @eppo- u
anTudeppomMaraeTn3M. MarHuTHBIN PE30HAHC U €r0 MCII0JIb30BaHHE.
MarsuTOCTPUKIMOHHBIE U FaJIbBAHOMAarHUTHBIE SIBJICHMUS.

25

dwusnka HU3KOpa3MepHbIX cucteM. Pazmephsie apdektrr. ['erepocTpyKTyphl 1 ux
npuMeHeHue B Texnuke. Hanoctpykrypel. KBanToBBIE HUTH M TOUKH. Vcnonp30BaHue B
HaHo3JIeKTpoHuKe. [TpuHumn neicTBust kBaHToBOro kommnetorepa. Kyout. Dddexr O11P.
KBaHTOBBIN NpUHIIUT Niepeadu HHGOpMaInH.

26

OcHoBbI Teopun aToMHOTO siipa. CoctaB aromHoro siapa. Hykinonsl. MaccoBoe u
3apsnoBoe yncio. M3otonel. [lenenue saep. a-, B- U y-u3nydeHue. o- u B-pacnan saep.
EcrecTBeHHast pag0aKTUBHOCTh. 3aKOH paJiMOaKTUBHOrO pacnajaa. [lepuon nomypacnana.
DHeprus BbIXOJa s/IepHOM peakuuu pacnaja. Jledekr macc. Y ienbHast SHEprus CBA3U
HYKJIOHOB B sijp€. Y CTOMYMBOCTh U HEYCTOMYHUBOCTD s1/1€p. BO3MOXKHOCTH TEPMOSAIEPHOTO
CUHTE3A.

27

OcHoBbl (pu3ukn OyHIaMEHTaNIbHbIE B3aUMOIEUCTBUS SJIEMEHTAPHBIX YaCTHII.
Knaccudukanus sneMeHTapHbIX YacTHUIL: aJpOHBL, JIEITOHBI, ME30HbI, OaproHbl. KBapkoBas

CTPYKTYpa aapoHOB. Posib cuMMmeTpuii B PU3HUKE dTIEMEHTAPHBIX YaCTHI]

4.3 Conep:xaHue NPaKTHYECKUX (CEMHUHAPCKUX) 3aHATHH

3aounas popma o0yueHus

n/n

TeMbl NPaKTUHYECKUX (CEMUHAPCKUX) 3aHATHI

2 cemecTp

Kunemaruka IOCTYIATCIIBPHOT'O U BpallaTCJIbHOI'O ,Z[BI/I)KCHI/Iﬁ

N

JluHaMuKa MOCTYNMATENbHOTO U BPAIlaTEIbHOTO ABHKEHUN
MOMEHT uHepUHUH

Konebaunus

ypaBHeHI/Ie COCTOSAHMA NACAJTBbHOI'0 rasa, u30IpoueCcChbl

| Hayano TCPMOJUHAMHKH, TCHJ'IOéMKOCTB, OHTPOIINA

Huxmer, KT,

Pacnpenenenust Makcpemna, bonsiimana

0N OB |W

SIBneHus IICPCHOCA

3 cemecTp

HpI/IHHI/IH CYIICPIIO3UIHHU U pACYCT IJICKTPOCTATHUICCKOIO ITOJIA JJIsI CUCTEMBI TOUCHYHBIX
3apsA 0B U IS 3apsaaa, paClpeaACJICHHOTO HEIIPEPBIBHO. Brruncienue HAIPS’KCHHOCTU U
NMOTCHIHAJIA IJICKTPOCTATHUYCCKOTO TTOJIA. CBs3b HAIIPsS’KECHHOCTU U MOTCHIUAJIA. Pabota o
TICPEMCIICHHUIO 3apsAda B SJICKTPOCTATUICCKOM II0JIC.

HpI/IMeHeHI/IC TCOPCMBI Faycca AJIg pacucTa SJICKTPOCTATHICCKUX MOJICH. 3Hepr1/m CHUCTCMbI
3apSAKCHHBIX YaCTUI U JICKTPUYICCKOTO ITOJIA. EMkocTh 1 OHEPrud 3apsa’KCHHBIX
KOHACHCATOPOB.

3akoHbl noctossHHOTO ToKa. [TpaBuia Kupxroga. Tok B HEOJHOPOJHBIX TPOBOTHUKAX.
Brruncnenue 31eKTpUUecKOro 3apsiia, MPOTEKAOLIET0 10 LENHU U BBIACIAIOLIETOCS B
AJIEKTPUUYECKON IenH JpKoyneBoro Temia. 3akoH Jhxoyns-Jlenna. KontponbHas paboTa.

Pacyer MarHuTHBIX NoJsiel ¢ moMoIbto 3akoHa bruo-CaBapa 1 ¢ MOMOIIBIO TEOPEMBI O
LHUPKYISALUH.
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Tembl NpakTHYECKUX (CEMUHAPCKHUX) 3aHATHI

Cunsl Jlopenna u Amnepa. JIBrmkeHue 3apspkeHHOM YacTHIbl B CTAllMOHAPHBIX
JIEKTPUYECKOM U MarHUTHOM NOJIsAX. CHIIbI, JEMCTBYIOUINE HA SIEKTPUUYECKUN U
MarHUTHBIN TUI0JIb (KOHTYP C TOKOM).

SIBieHue neKTpOMarHuTHOW MHAYKUKU. 3akoH Papazes. SBneHns caMOMHAYKIIUH U
B3aMMHON MHAYKIMU. BelunciaeHre HHAYKTUBHOCTH. DHEPrus MarHUTHOTO MOJISL.

CoOcTBeHHBIE IMEKTPHUUECKUE KOJICOAHHS B LETISAX. DIEKTPHUUSCKUI KoJeOaTeTbHbII
KOHTYp U €ro napaMeTpsl. BeIHYKIeHHBIE dyieKTprueckue kojebanus. KonrpoiapHas
pabora.

OnexkTpoMarHuTHbIE BoJIHBL. Bekrop [loliHTHHTrA.

4 cemecTp

DneKTpoMarHuTHbIE BOJHBL. MHTEpdepeH s cBETOBbIX (3J€KTPOMArHUTHBIX) BOJIH.
WHnTepdepeHInoHHbIE CXEMBI.

10

MHoronyueBas nntepepenius (audpakuuonHas pemierka). Paspemaromnias cnocoOHOCTh
TUPpakIMOHHON pemieTku. {udpakius cBeTa (3JIeKTPOMarHuTHBIX BOJIH) HA Y3KOH 1IENH U
Ha KPYIJIOM OTBEPCTHH.

11

3akoHbI TerioBoro u3nydenus. Mcnonbs3zoBanue 3akona Credana-bonabpiimana u 3akoHa
cMmernienus BuHa nist TeniaoBoro u3mydeHus abcomoTHO YepHoro Ttena. Koaddunnent
MIOTJIOIEHUSI.

12

SABnenue porosddexra. [Ipumenenne ypasuenus Diinmreitna g gotoapdexra. KpacHas
rpanuna ¢orordpdexra. Ipdexkr Komnrona. Kontponbnas pabora.

13

Bousnbr ne bpoiins. KBantossie mocTymnarsl bopa u 60poBckast MOJIENb OTHOIEKTPOHHOTO
aroMa. CrieKTpaJIbHbIE CEPUU U3IIYYCHUSI OJTHOAIEKTPOHHOrO atoma. [Ipunmun [aynu.
Cucrema 4eThlpex KBaHTOBBIX YHCEII. 3aM0JIHEHUE 3JIEKTPOHHBIX 000JI09eK U 10A000I04YeK
B MHOTORJIEKTPOHHBIX aToMax. KBaHTOBaHNE OpOUTAIBHOTO M COOCTBEHHOIO MOMEHTA
MMITYJIbCa 1 MAarHUTHOTO MOMEHTA 3JIEKTpOHa (aToma).

14

BonHoBast pyHKIHMS KBAHTOBOM MHUKPOCHCTEMBI U €€ CBOMCTBA. KBaHTOBBIN MPUHITUTI
CYIEPIO3UIMH U TIIOTHOCTh BEPOSITHOCTH 0OHApYKeHUs yacTullpl. Micnonp3oBanue
cTanroHapHoro ypaBHenus Lllpenunrepa ass pacueta XapakKTepPUCTUK KBAHTOBBIX CHCTEM.
Yacrtuia B 0oJHOMEPHON NOTEHIUATIBHOM siMe. KBaHTOBBIM rapMOHUYECKUMN OCLMILIATOP.
CrekTp pa3pelieHHbIX 3HAYCHU I SHEPTUMA U U3JTy4eHUE MUKpPOCUCcTeM. KBaHTOBBINM
TapMOHUYECKHUH OCIIHIIISITOP U CIIEKTP €ro SHEPTUil.

15

PannoakTHBHOCTB M 3aKOH PaJOaKTUBHOTO paciaja. 3aKOH PaJu0aKTUBHOTO pacraja
syiep. DHepreTUYeCKuil BBIXO/I Peakiiy paauoakTUuBHOro pacnana. KonrponabsHas pabora.

4.4 Conepxanue J1aloOpaToOpHbBIX padoT
3aounas ¢popma o0ydyeHus

n/n

HaumenoBanmusi 1a00paTopHbIX padoT

2 cemecTp

HccnegoBaHne KOcoro yAapa O HAKJIOHHYHO IIJIOCKOCTb

Yrpyruii ynap mapos

OHpe,Z[eJ'IeHI/IC CKOPOCTH ITYJIM C TIOMOIIIBIO 0aJNIMCTHYECKOT0 MasTHUKA

H3MepeHHe CKOPOCTH ITYJIN C MIOMOIIBIO (I)I/ISI/IIIGCKOFO MasiTHUKa

Or[pez[eneHI/Ie CHJIbI TPCHUS CKOJILKCHU S

I/I3y‘-ICHI/Ie BpallaTCIbHOI'0 IBUKCHUA

OHpC,Z[CJ'ICHI/IC paanyca KpuBU3HEBI BOFHYTOﬁ TOBCPXHOCTHU MCTOJJOM KATAOMICTOCA MIapHUKa

I/I3MepeHHe CKOPOCTH ITYJIK C MOMOIIBIO Bpaluaromei/'wﬂ HJ'IaT(I)OpMLI

OOINO|O1BA|W|IN -

OnpeneHeHI/Ie KOS(b(I)I/II_[I/ICHTa TPCHUA KAYCHUA U pa3JIMYHbIX MATCPUAJIOB

=
o

Onpe;[eneHI/Ie MOMCHTOB MHCPIUH MCTOAOM KOJIeOaHUH
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Ne

w/n HaunmeHnoBaHus 1a00paTOPHBIX padoT

11 |Onpenenenne MOMEHTA HHEPIIMH C METOIOM KPYTHIIBHBIX KOJIeOaHUI

12 |OnpenencHre yCKOpeHHUs CBOOOHOTO MAJACHHS ¢ TOMONIBIO (PU3NYECKOTO MasITHUKA

13 |M3yyenue xosebaHU NPYKUHHOTO MAaSTHUKA

14 |Omnpenenenue nokasaresns aauadaTtel MetoioM Knemana u Jlesopma

15 |Omnpenencare ko3 dunreHTa TOBEPXHOCTHOTO HATSKEHHS BOJIBI METOJIOM OTPHIBA KOJIBIIA

16 |Omnpenenenue BA3KOCTH KHUIKOCTH 10 MeToay Ctokca

17 |OnpenencHre IMHBI CBOOOHOTO Tpodera u A((HEKTUBHOTO AHAMETPa MOJIEKYJI BO3yXa

3 cemecTp

18 |OmnpeneneHre ropu30HTAIBHON COCTABIISIFOIICH MArHATHOTO TIOJIS 3€MJTH

19 |OmpeneneHre yIeapHOTO 3apsiia MISKTPOHA

20 |PemakcanmoHHbBIC KOJICOAHS

21 |HccnemoBaHre MarHUTHOTO TIOJISI COJICHOU/IA

22 |OmnpeneneHue HHIYKTHBHOCTH TOPOUIa ¢ ()ePPUTOBBIM MarHUTOIIPOBOIOM

23 |MccnenoBaHue SIIEKTPUYECKHX 3aTyXAIONINX KoeOaHui

24 |OnpeneneHre OCHOBHBIX XapaKTEPUCTUK KOJIeOaTeTbHOTO KOHTYpa METO/IOM PE30HaHCa

4 cemecTtp

18 |Omnpenenenue paanyca KpUBU3HBI JIMH3HI C TOMOIIBIO KoJel] HprotoHa

19 |OmnpenesneHre JUIMHBI CBETOBOM BOJIHBI ITPH MIOMOITH JU(DPAKITMOHHON PEMETKH

20 |Omnpenenenue Touku Kropu

21 |HccnemoBaHue sIBJICHUS TUCTEPE3UCa C IOMOIIBIO ocmiorpada

22 |HccnemoBaHue dJIEKTPUUECKUX XapaKTEPUCTUK TOTYIIPOBOIHUKA C IIOMOIIBIO A dhekTa
Xomna

23 |M3MepeHue BBICOKHX TeMIEepaTyp C MOMOIIBI0 ONTHYECKOTO TUPOMETpa

24  |3ydyeHue moJsipU3aIiiy CBeTa

25 |OmnpeneneHue MKUPUHBI 3aMPEIIEHHON 30HBI MOJIYIPOBOAHUKA U TEMIIEPATYPHOTO
ko3 duimeHTa CONpOTUBJICHHS MeTaslIa

26 |HMccnenoBanue TyHHENBHOTO 3¢ (eKTa ¢ TOMOIIbIO MOIYIPOBOJHUKOBOTO TYHHEILHOTO
MoJ1a

27 |OmnpeneneHue MIKUPUHBI 3aMMPAIOIIETO CI0s P-N Iepexo/ia U KOHLEHTPALUK TPUMECH B
00J1aCTH JJAaBUHHOTO MTPO00s

28 |Omnpepnenenue paboThI BBIX0/IA SJIEKTPOHOB M3 METAJLIA

29 |CHsTHE XapaKTepUCTHK U OIpe/IeJIeHHE MapaMeTpoB GOTodIEeMEHTa

30 |M3yuenwue crekTpa BOAOPOJa U oNpeesieHne nocrossHaon Punbepra

4.5 Conepxanne KIMHUYECKUX MPAKTHYECKUX 3aAHATHI
3aHATHA YKa3aHHOI'O THIIA HC npeayCMOTPCHDBI OCHOBHOM HpO(bCCCHOHaHBHOﬁ

00pa3zoBaTeIbLHON MPOTPAMMON.

4.6 Conep:xaHune caMOCTOATEIbHOI padoThI 00y4arouerocs

3aounas popma oOyueHus

Ne .
u/n Buasbl u popmbl caMoCTOATENIBLHOM PadOTHI
2 ceMecTp
1 |[ToxroToBka K BBIMOJIHEHUIO U cAade JabopaTopHbIX padboT. [loaroToBka oTueTa 1o
pe3yabTaTtaM KaxJ0i 1abopaTopHoOil paboThI
2 |[loaroroBka K BBIMOJHEHUIO IBYX KOHTPOJBHBIX paboT M0 GHU3UKE
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Buasl u gopmbl camocTosITeIbHON padoThI

3 cemecTp

3 |[loaroToBka K BBITIOJIHEHHUIO U caue T1abopaTtopHbIX padot. [loaroroska oryera mo
pe3yspTaTam KaxaoM 1abopaTopHON pabOoThI.

4  |IToarotoBKa K BBITIOJHEHHIO JIBYX KOHTPOJIBHBIX paloT 1o (usuke

4 cemecTp

5 HOILFOTOBKa K OIPaKTHYCCKHUM 3aHATUAM U K BBIIIOJIHCHHUIO ABYX KOHTPOJIbHBIX pa60T 10
¢buznke

6 |[loaroToBka K BBITIOJHEHHUIO U cade 1abopaTtopHbIX padot. [loaroroska oryera mo
pe3yspTaTaM KaxaoM 1adopaTopHOM pabOTHI.

5 Cucrema ¢opMHUpPOBaHUST OLEHKH pe3yJbTaToB O0y4YeHUS 110
AUCHMIUIMHE (MOAYJII0) B PpPaMKax TeKyllero KOHTPOJSA YCIeBAeMOCTH H
NMPOMEKYTOYHOM ATTeCTANNH 00y4arouerocs

3aounas popma o0yueHus

MeponpusiTusi TeKylIero KOHTPOJIsl YCIeBaeMOCTH MaxkcumaibHOe
U MIPOMEKYTOUYHOM aTTecTanuu 00y4anmerocst KOJIN4eCTBO 0aJ1710B
2 cemecTp
OuennBaemasi yueOHasl 1eATeJIbHOCTD
00y4arouerocs:
T . Brimonnenue u 3anmra TpéX 1a00paTOPHBIX 30
CKYyIHH pabot
KOHTPOJIb =
P BrinonHenne KoHTpOJIbHOM paboThl 1o Ne 1 15
yCIeBaeMOCTHU »
BrimonHaenne kKoHTposibHOM paboThl No 2 15
Utoro 60
ITpomexyToun |[DK3aMeH 40 (100%)
as aTTecTanus
3 cemecTp
OuenuBaemasi yueOHasi 1eSITeIbHOCTb
00yvyaruerocs:
Texymuit Brinonnenue u 3amura Tpéx 1a60paTopHBIX 30
KOHTPOJIb pabot
yCIIEBAEMOCTHU BrinonHenue KOHTpoJIbHOU paboThl Ne 1, Ne2 30
Hroro 60
[Mpomexyroun |DKk3aMeH 40 (100%)
as aTTecTanus
4 cemecTp
. OuennBaemasi yueOHasi 1eATEJIbLHOCTD
Texymuii 4
o0yuyaruerocs:
KOHTPOJIb "
BrinonHenue u 3amura TpEX 1ab0paToOpHBIX 30
yCIIEBAEMOCTH
paboT
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MeponpusiTus TEKylIero KOHTPOJIsI yCIieBaeMOCTH MaxkcumaiibHoe
U IPOMEKYTOYHOH aTTeCTAIMH 00YYAK0IIErocs KOJIMYeCTBO 0aJIJIOB
Brimonnenue KOHTposibHOM paboTsl Nel, Ne2 30
Hroro 60
[MpomexyrouH |DK3aMeH 40 (100%*)
ast aTTeCTalus

* B cimyyae oTKa3a 00ydJaroierocs OT pe3yJIbTaTOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

[IIxaja coOTBEeTCTBHA OLIEHOK B CTOOAJILHOM M aKAIeMHYECKOH CHCTEMAaX
OLICHUBAHUSA Pe3yJIbTATOB 00Yy4eHHUS 0 JUCHUIINHE (MOLYJIIO)

Cucrema oneHMBaHUS

pe3yJbTaToB 00y4eHM sl

CrobayutbHas cHCTEMa OIICHUBAHUS 0-39 40 — 60 61 — 80 81 — 100

AxasieMudeckasi CHCTeMa OI[CHUBAHHS

(ax3ameH, nuddepennupoBannpiii 3auet, |HeymosneTso|Y noBnerBopu
3aIuTa KypcoBOTO MPOCKTA, PHUTEIBHO TETBHO

3a1uTa KypcoBoil paboThl)
AxaneMuveckas CHCTeMa OIICHUBAHHUS
(3auer)

Ouenku

Xopouio | OTIUYHO

He 3aureno 3adTeHo

6 Onucanne MaTepuaJIbHO-TEXHUYECKOH 0a3bl (BKJIO4Yas 000py10BaHUE U
TeXHUYECKHE CpeAcTBa o0y4deHHs), HEOOXOMMMOHM /Uil OCYyIeCTBJIECHMS
00pa30BaTeILHOIO NMPOLECcCca MO AUCIHUILIAHE (MOTYJIIO0)

Jliig ocymiecTBiieHus: 00pa3zoBaTeNIbHOTO Mpoliecca Mo TUCIUILINHE (MOIYII0) TpedyeTcs:

- Jlns npoBeieHus JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATUH TI0 TUCIUILTHHE TPeOYyeTCs ayIuTOPHS,
- Jlns mpoBeneHus JabopaTOpHBIX paboT Tpedyercss ydeOHas mabopaTopwusi, OCHAIICHHAS
1a00paTOPHBIMM YCTAHOBKAMHM HE MeHee 7-8 pasHBIX THUIOB B oOIIeM KojimvecTBe He meHee 30
pabounmx MeCT, a TakkKe HEOOXOJUMBIMU ISl TIPOBEICHHS (PU3UYECKOrOo SKCIEPUMEHTA
W3MEPHUTEIBHBIME TPHOOPAMH.

7 IlepeyeHb OCHOBHOI ¥ [IONOJHHUTEJILHON Y4e0HOH JIMTEPATyphl,
HEe00XO0MUMOM /IJIsl OCBOEHMSI TUCIUIIMHBI (MOILYJI51)

7.1 OcHoBHas JuTEpaTypa

1. CaBenbeB M.B. Kypc ¢usuku : yue6. mocobue mist By3oB : B 3 T.. T. 1: MexaHnuka.
MonexynsipHast ¢uszuxka/ U. B. CasenveB . — 4-e¢ usn., crep. — Cankr-IletepOypr, Mocksa,
Kpacnonap : Jlans, 2008.— 352 c. ISBN 978-5-8114-0685-2 (Tom 1).

CasenbeB U.B. Kypc ¢usuxu. B 3-x T1. T.1. Mexanuka. MonekynsipHas ¢u3nka [D1eKTpOHHBIN
pecypc]: yuebHOe mocobue/ — DnekTpoH.TekcToBble naHHble. — CI16, M.: Jlanb, 2017. — 356 c.
— Pexxum poctyna: https://e.lanbook.com/book/95163#book name.— 3BC “Jlanp”, no mapoto.

2. CasenneB U.B. Kypc ¢pusuku : yue6. mocobue i By30B : B 3 1.: T. 2: DnekTpuyecTBo.
Kone6anus n Bonusl. Bonnosas ontuka / U. B. CaBenbeB . — 4-e uzn., crep. — Cankr-IlerepOypr,
Mocksa, Kpacuonap : JIans, 2008 .— 468 c. —ISBN 978-5-8114-0686-9 (Towm 2).
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CaBenveB U.B. Kypc ¢usuku. B 3-x t1. T.2. DnekrpuyectBo. Konebanust u BoiHBI. BomHOBas
OTTHKA [DNEKTPOHHBIN pecypc]: yueOHoe ocodue/ — DieKTpoH.TekcToBbIe nanHbie. — CII10, M.:
Jlanb, 2018. — 468 c. — Pexum goctyna: https://e.lanbook.com/book/100927#book name.— DBC
“Jlanp”, MO MapoJIIO.

3. CasenneB, 1. B. Kypc ¢usuku : yued. mocobue mns By30oB : B 3 T. T.3. KanroBas

onthka. AromHas ¢usuka. Ouszmka TBepmoro Tena. du3nMka aTOMHOTO sapa U DJICMEHTAPHBIX
gactul] / W. B. CaBenwseB . — 3-e u3z., crep. — Cankr-IlerepOypr, MockBa, Kpacuoxap : Jlans,
2008 .— 303 c. —ISBN 978-5-8114-0684-5 (Towm 3).
CaBenseB U.B. Kypc ¢wmsumku. B 3-x tr. T.3. KBantoBas onrtuka. Atomuas ¢usmka. dusmka
TBepIoro Tena. u3rka aTOMHOTO SApa U JIEMEHTAPHBIX YacTHIL [ DJIIEKTPOHHBIN pecypc]: yueOHoe
nocodbue/ — DnekrpoH.TekcToBble naHHbIe. — CII6, M.: Jlamp, 2018. — 308 c. — Pexum
noctyma: https://e.lanbook.com/book/98247#book_name.— 3BC “Jlanp”, 1o mapoJiro.

7.2 JlonosiHUTEIBLHAS JIUTEPATYypa

1. YUeptoB A.T'., BopooneB A.A., mox pen. O6mas ¢pusuka (ams 6akaiaBpoB) [ DIEKTPOHHBIN
pecypc]: yae6HOe mocodne/— DnekTpoH.TeKcToBbIe ManHbie. —M.: KnoPyc, 2016. — 800 ¢. —
ISBN 978-5-406-05760-5 —Pexum moctyna: https:// www.book.ru/book/922169.— 5BC
“BOOK.ru”, no mapoJio.

2. Konmaxkos FO.H., ITekap FO.A., Jlexxuena JI.C. Tepmonnnamuka u MoJeKyasipHast pU3UKa.
Jlexuuu mo ¢usuke : yued. mocobue [DIeKTpOHHBIN pecypc]/ DIeKTPOH.TEKCTOBbIE JaHHBIC. —
Tyma : Usn-Bo Tynl'Y, 2008 .— 139 c. : min.— ISBN 978-5-7679-1221-6. .- Pexum mocryma:
https://tsutula.bibliotech.ru/Reader/Book/2014112810265189549100005390. — OBC “bubanoTex”,
IO MapOJIIO.

3. Konmaxkos O. H., ITekap 1O. A., Jlaryn Y. M. DnekTpuyuecTBO U MarHeTU3M : JICKIUH 110
(busuke [ DneKTpOHHBIN pecypc]/ DneKTpoH. TeKCTOBbIe HaHHble. — Tyna : U3a-so Tynl'Y, 2008 .—
140 c. — ISBN 5-7679-0186-4. .- Pexxum mocryma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810334538607700008298. — ObC “bubaunoTex”, mo mapoJo.

4. Konmaxkos FO.H., ITekap FO.A., JIexxnena JI.C. DiekTpomMarHeTus3M U ONTHKA : JEKIUH 10
¢busuke [DneKTpoHHBINA pecypc]/ DIeKTpoH. TeKCTOBbIE qaHHbie. — Tyma, 2010 .— 130 ¢. : w1 .—
ISBN 5-7679-0187-2. .- Pexum jgocryma: https://tsutula.bibliotech.ru/Reader/Book/
2014112810384275951700003447. — ObC “bubanoTex”, mo mapoto.

5. Kommaxkos FO.H., ITekap 10.A., Jlexxnesa JI.C., Cemun B.A. OCHOBBI KBAHTOBOW TE€OPUU
U atroMHOW ¢u3uku: y4ed. mocobue [DIEeKTPOHHBIN pecypc]/ DNEeKTPOH.TEKCTOBbIE IAaHHBIE. —
Tyna : Wsp-Bo Tyal'V, 2010 .— 148 c— ISBN 5-7679-0352-2. - Pexum pocryna:
https://tsutula.bibliotech.ru/Reader/Book/ 2014112811001257771700009442. — OBC “bubaunoTex”,
10 TIaPOJIIO.

6. Konmakos 0. H., Kaxapckas C.E. ®u3uka. DneKTpoMaroeTu3M: pykoBOJICTBO K
IIPOBEICHUIO CAMOCTOSATENLHON pabOThI CTYIEHTOB: y4eOH. ocobue [ DIeKTpOHHBIN pecypc]/
OnexkTpoH.TekcToBble JaHHble. — Tyna : U3n-Bo Tynl'Y, 2017.— 156 ¢. .— ISBN 978-5-7679—
33915-2. - Pexum moctyna:
https://tsutula.bibliotech.ru/Reader/Book/20171008211439385188000016096 — 5BC
“bubnnoTex”, mo maposmto.

7. Konmaxos 0. H., JIesun J[.M., Cemun B.A. OcHOBBI (U3UKU KOHJIEHCUPOBAHHBIX CPE U
¢u3ukn mukpomupa: U.1 [DnexTpoHHsIH pecypc]: yueOH. nocoOue/ DIeKTpOH. 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”,
IO MapOJIIO.


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. Konmmaxos 1O. H., JleBun /.M., Cemun B.A. OcHOBBI (GU3UKN KOHJCHCUPOBAHHBIX CPEI U
¢u3ukn mukpomupa: U.2 [DnekTpoHHbIH pecypc]: yueOH. mocoOue/ DIeKTpOoH. TEKCTOBBIE TaHHBIE.
— Tyna : U3a-Bo Tynl'VY, 2014.— 150 ¢. .— ISBN 978-5-7679-2661-9. - Pexxum noctyna:

https://tsutula.bibliotech.ru/Reader/Book/2014112811120307727100005632 — 3bC “bubaunoTex”,
I10 I1apOJIIO.

8 Ilepeyenb pecypcoB HMHGPOPMANHOHHO-TEJTCEKOMMYHMKALMOHHOH CeTH
«HTEpHET?, HEOOXOAMMBIX /IVIS1 OCBOCHUS AMCIUILUIUHBI (MOIYJIs1)

1. https://tsutula.bibliotech.ru/ — Dnexrponnsiit unraneheii 3a1 “BUBJIMOTEX” (yueOHMKH
aBTopoB Tynl'Y) no napouto.

2. http://www.iprbookshop.ru/ — 3bC IPRBooks (BkioyaeT 06a30ByI0 KOJUICKIIUIO Y4EOHBIX
nocoowuii mo usmke).

3. https://e.lanbook.com/books/918#fizika_0_header — DBC u3znarensctBa Jlanb (1ocTym K
Hay4HO-00pa30BaTEIbHOMY pecypcy Mo (hu3uke).

4. https://biblio-online.ru/ — 3BC u3natenscTa KOpaiit (H0CTyN K Hay4HO-00Pa30BATEIILHOMY
pecypcey, BKITtouas U3AaHus 1o GU3HKE).

5. http://sfiz.ru/ — Best pusuka. Hayuno-oOpa3zoBarenbHbII MTPOCKT.

6. http://window.edu.ru/catalog/ — Poccuiickuii 00pa3oBaTebHbII TOPTAN MO (PU3UKE - PECYPCHI
JUISl CTYZICHTOB U MPETO IaBaTeseH.

7. http://ph4s.ru/books_phys.html — O6pa3zoBarenbublii moptai no ¢pusnke (MUDN).

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

9. https://www.ufn.ru/ — caiit xxyprana “Ycrnexu pusnuecKux HayK”.

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

9 Ilepeyenb WHPOPMALMOHHBLIX TEXHOJOIUI, HEOOXOAUMBIX [IJIsI
ocyuiecTBJIeHHs 00pa30BaTeIbHOI0 MPoLecca no AUCHUILIHHE (MOIYJII0)

9.1 Ilepeyenb HEOOXOAMMOIO €KEroAHO OOHOBJISIEMOr0 JUIEH3MOHHOIO U
CBOOOHO PACHPOCTPAHSIEMOr0 IMPOrpaMMHOIO obecredyeHusl, B TOM YHCIe
0Te4eCTBEHHOI'0 MPOU3BOJACTBA

[Taket oducHbIx npunoxeHuit «MorOducy.

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX MNpoOdeccHOHAJIBHbIX 0a3

JAHHBIX U HH(I)OpMaIII/IOHHI)IX CIIPABOYHLIX CHCTEM
CoBpemennbie mpodeccuoHanpHble 0a3bl JaHHBIX W HH(OPMAIMOHHBIE CIPAaBOYHBIC
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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