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1. Ieab ocBOeHHSI AUCUUILJIAHBI

Lenp mucturuHbl: GOPMUPOBAHUE Y CTYACHTOB IIEIOCTHOM, CUCTEMHON MH(MOPMAITMOHHON
6a3pl B 005acTu (pU3HMKH, HAYYHOTO MUPOBO33PEHUS, HABBIKOB MO3HABATEIBHOMN AEATEIBHOCTH IS
YCIEIIHOIO0 YCBOCHHUS:

— o0menpopeccHoOHaIbHBIX W CIEUUANBHBIX TUCIMIUIMH OCHOBHOW 00pa30BaTEeIbHON
IIPOrpaMMbl, KOTOPbIE B CBOIO OUEPE]lb HAIpPaBJIE€Hbl HA OCBOCHHUE CTyJEHTaMH OOOOIIEHHBIX BUJOB
npo(hecCHOHATBHON JEATEIBHOCTH KaK BOXHEHWIINX M MPSMBIX COCTABISIOMIMX MPO(ECCHOHATBHOM
KOMIIETEHTHOCTH;

— HE00X0MMOTO MHHHUMYyMa 0a30BbIX, ()YHIAMEHTAIBHBIX KOMIIOHEHTOB YHHUBEPCAIbHBIX,
VHBApUAHTHBIX KOMIIETEHLMH, YTO II03BOJIUT BBIIYCKHUKY YCIEIIHO AaJalTHpPOBaTbCA K
MEHSIOIKUMCSL  YCIIOBHSIM, TIOCTOSIHHO CaMOCOBEPIIEHCTBOBATHCS, OBITH BOCTPEOOBAHHBIM U
KOHKYPEHTOCTIOCOOHBIM Ha IPO(PEeCCHOHATBHOM PBIHKE TPY/a.

OCHOBHBIMU 33JJa4aMU JUCLMITIIUHBI SBJISIOTCS:

— U3y4eHHe 0a30BBbIX MOHATUH, (PyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIIMIIOB, COCTABIISIFOIINX
OCHOBY COBPEMEHHOM (PM3NYECKOM KapTUHBI MUPA;

— OBJIQJICHHE YMEHUSIMU BOCIPUHUMATh U OOBSICHATH (PU3UYECKHE SBJICHUS M IPOLIECCHI,
HCIO0JIb30BAaTh 3HAHMSI B 0Opa3oBaTeNbHOM M TNPOPECCHOHANBHON JESTENbHOCTH, KPUTUYECKH
OLICHMBAaTh HMH(POPMAIMIO €CTECTBEHHOHAYYHOTO COJEpXKaHHs, TOJIYYEHHYI0 U3 Pa3IndHbIX
HWCTOYHUKOB;

— (opmupoBaHHE y CTYACHTOB HAaBBIKOB CaMOCTOSATEIBHOIO MPOBEACHUS HAONIOACHUH,
U3MepeHuN (QU3NYECKUX BEJIMYMH, O0OpabOTKM M aHaiM3a ONBITHBIX JIAHHBIX, WHTEPIpEeTaiu
pe3ynbTaToB (PU3NYECKOTO IKCIIEPUMEHTA.

2. Mecto pucuumiiuHbl B ctpykrype OIIOII BO

Jucuunnuna «®Pusnka» 0azupyercs Ha 3HAHUAX, MOJYYEHHBIX B paMKax IIKOJbHBIX KYpCOB
¢bu3MKM W MaTreMaTHKd  WJIM  COOTBETCTBYIOIIMX  JWCLUMIUIUH  MPOrPaMM  CPEIHETrO
npodeccroHanbHOoro obOpazoBanus. JucruminHa «®Dusnkay sBIsSETCS OOIMM TEOPETHYECKUM U
METO/I0JIOTHYECKUM OCHOBaHUEM JUIsl AMCHUIUIMH: "Teopuss MmexaHu3MoB U mMamuH", "TexHomorus
KOHCTPYKIIMOHHBIX MarepuanoB", "besomacHocts xkusHenestenbHocTu", Bxomsamux B OIIOII
MOATOTOBKH OakaiaBpOB JAHHOTO HalpaBICHUSI.

3. IlnanupyemMbie pe3yJbTaTbl 00yUeHHsI M0 AUCIHUILIMHE

[Inanupyemble pe3yabTaTbl OOY4EHHS MO IUCUUILUIMHE, COOTHECEHHbIE C IJIaHHUPYEMbIMHU

pesynbTaTtamu ocBoeHus1 OITOII (koMneTeHIMAMY U UHAMKATOPAMH JOCTHKCHUS KOMIICTCHITUH )

n3nenuii TpedyeMoro
KavecTBa, 3aJJaHHOTO
KOJIMYECTBA MPH
HAMMEHBIIIHNX 3aTpaTax
0OIIECTBEHHOT O TPY/Aa

KBAaHTOBOH (PH3HKH,
COCTaBJISIFOLIIE OCHOBY
COBpPEMEHHOW (hM3UIECKO
kapTuHbl Mupa (OITK-5.2)
YMeThb 00BSICHATH CMBICH
MPOUCXOJISIIKX SIBICHUM
OKPYKAIOIIET0 MUPA,
MPUMEHSTH (HU3HUECKUE
3aKOHEI M MOJIENH,
HEOOXOIUMBIE JIJISI PEeLICHHS
3aJa4 B o0acTu
npoheccuoHabLHON
nesrenpHocTH (OITK-5.2)

dopMupyeMbIe [Tnanupyembie pe3yabTaTbl 00yUESHUs [0 AUCIMILINHE, B
KOMIIETCHIIUHU (KOI[, COOTBETCTBUU C HHANKATOPOM JOCTHKCHUS KOMIICTCHIIMN HaumeHnoBanue OLIEHOYHOI' O
coliepiKaHue HuprkaTop NOCTHKEHUS Pe3ynbraTel 00y4eHus mo CpeacTBa
KOMITETEHITHH ) KOMIICTCHITUH JACIHILINHE
OIIK-5 Cnocoben OIIK-5.2 OOBsICHSAET CMBICI 3HaTh 0a30BBIE IOHATH, TECT
HCIIOIb30BaTh TIPOMCXOISIINX SIBICHUN (hyHOaMeHTaIbHBIE 3aKOHBI U
OCHOBHEBIE OKPY’KaIOIIEro MHUpa, TIPUHIIAIIE MEXaHHUKH,
3aKOHOMEPHOCTH, (u3nUecKkre 3aKOHbI U SJEKTPHYECTBA U
JEHCTBYIOIIHNE B MoJIeNr, HeOOXOAUMEBIE [UIs | 3JEKTPOMAarHeTu3Ma, (Pr3uKA
mporiecce pelIeHus 3a1a4 B 00JIaCTH KoJieOaHuii U BOJIH,
HM3TOTOBJICHUS podeCCHOHATBFHON TEPMOIMHAMUKH,
MAaITHHOCTP OUTEITHHBIX JIeATEILHOCTH CTATUCTUYCCKOU U




4. CTpyKTYpa M coAep:KaHue AUCHUIIUHBI
OO0mmas TpyI0eMKOCTh JUCHIHUIIINHBI COCTABIISET 8 3a4ETHBIX eAWHMII, 288 4acosB.

4.1. ®opma 00y4eHHUsI: OYHAA
YpoBeHb 6a30BOro 00pazoBaHus: CpeaHee ooIee.
Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa AMCUUIIMHBI

KonrtakTthas pabora
00yJaronuXxcs ¢ Mearoruueckum
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1 | Beenenwue. [Ipeamer ¢usuxu, | 1 | 4 | 2 | 4 14 3a€T, BONPOCH K
3a4ery
METOAbI PU3NYECKOTO
WCCIIeIOBaHUS, CTPYKTypa U
3a/1auM Kypca
2 du3nyecKnue 0CHOBEI 1142 4 22,6 | 3auer, BonpoCk K
3a4ery
MEXaHUKH
3 | DnexkTpuyecTBO M MarHeTusm | 1 2 | 4 14,4 |  sauer, Bompocs k
3adery
4 ®dusnka KojaecOaHUH U BOJIH 1 2 22,4 PONpOCH ¢ JISANCLY.
NJICTHI
Bcero 3a cemectp 144 | 16 8 16 361035]| 73,4 DK3.(26,65)
5 OCHOBBI BOJITHOBOM ONTUKU 2 2 | 4 20 BOIPOCHL K SISINEHY.
NJICTHI
6 KsanToBas ¢usuka 2 2 | 4 Q | pompock K OK3ameny,
OUIETHI
7 Cractuyeckas (puzuka u 2 2 | 4 POTIPOCH! K DI0aNEI,
NJICTBI
OCHOBBI TE€PMOJIMHAMUKHU
8 CoBpemenHas (uznyeckas 2 |41 2|4 17,4 POnpOch) € JISANCIY.
NJICTBI
KapTHUHA MHUpa
Bcero 3a cemectp 144 | 16 8 16 3,6 1035]| 46,4 2x3.(53,65)
Hroro 288 32 | 16 | 32 7,2 0,7 | 119,8 80,3




4.1.2. Copep:xaHue JMCHUATIHHBI

4.1.2.1. [lepeuyeHs JeKumi
Cemectp 1
Paszoen 1. Beeoenue. Ilpeomem ghusuxu, memoost (huzuuecko2o uccied08anus, Cmpykmypa u 3a0ayu
Kypca
Jleknusa 1.

Lenb 1 3a1aun Kypca (pU3MKU B CTAHOBJIEHUU MH)KEHEpa-TexHojora. O MocieacTBUsIX
npohecCHOHATBFHON ICATEILHOCTH C TOYKHU 3pEHUS €AMHCTBAa OMocdepsl M OMOCOIHMATBHOMN PUPOIBI
yenoBeka. . [IpencraBienue o BeeneHnnoit u B 1ieniom Kak Gpu3nyeckoM 00bEKTe U €€ IBOTIOIHH.
buocdepa. BzaumoielictBue oprannsma u cpebl. MeToabl TEOPETHUSCKOTO M SKCIIEPUMEHTATLHOTO
uccienoBaHuil B pusuke. @yHnaMeHTaNbHOE €JMHCTBO €CTECTBEHHBIX HayK, HE3aBEPIICHHOCTh
€CTECTBO3HAHUS U BO3MOKHOCTH €0 JalbHEHIIero pa3BuTus. BaxkHelme stansl HCTOPUH (PU3UKU.
Ponb ¢u3suky B pa3sBUTHHM TEXHUKU U BIMSHUE TEXHUKU Ha pa3BuTHe Qpusuku. [Ipenmer MexaHuku.
DnemMeHThl KuHeMaTHKu Touku. dusndeckoe MoaenupoBanue. HezaBUCUMOCTh MpOCTpaHCTBA OT
BpEMEHH B KJacCHUYecKOoW MexaHuke. KuHemaTnueckoe onucaHue JABHKEHUS. DIEMEHTHI
BEKTOpHOM anredpbl. BekTop nepemenienus, nyTh, CKOPOCTb U YCKOPEHHE B CIy4yae
KPUBOJIMHEWHOTO JIBW)KEHUS M MaTepHalIbHOM TOUKH. . BBeIeHNE MOHATHS HOPMAJIBHOTO U
TaHTeHIIMAJILHOTO YCKOpeHUi Touku. O6 n3mMepeHusix u ux crneunduyHoctu B ¢pusuke. O cMbicie
MIPOM3BOIHOM U MHTErpasa B (pr3HKe NMPUIOKEHUH K Ppu3ndeckuM 3aaadam CTereHn cBOOOIbI,
MaTepuaabHOM Touku U Tena. [lonsarue 06 06001eHHBIX KoopanHaTax. . Kunematuka TBeporo
Tena. YTIIoBas CKOPOCTh U YIJIOBOE YyCKOpeHHe Tena. KunemaTtnueckrue XapakTepUCTUKU
BpAIIaTeIbHOTO JIBMKEHHS U UX CBSI3b C KHHEMAaTHYECKUMU XapaKTePUCTUKaMU MOCTYNATeIbHOTO
neukeHus. Kiiaccuueckas, peiaTUBHCTCKasl, KBAaHTOBas MeXaHUKH. [IoHsATHE cOCTOAHUS B
KJIACCUYECKOW M KBAHTOBOW MEXaHHKe. [ paHUIIBI TPUMEHSAEMOCTH KIACCHUYECKON MEXaHUKH. .
CoBpeMeHHas TpakToBKa 3akoHOB HrroToHa. IlepBbiii 3akoH HproTOHA Kak moctynar o
CYILIECTBOBAaHUHU MHEPIMAIBHBIX CUCTEM OTcUeTa. . COBpeMEHHas TPAKTOBKA IMOHATUS CHJIbI KaK
Mepbl MHTECHCUBHOCTH B3aUMOJICHCTBHUS TEJI, IPOSBIIAIOIICICS B U3MEHEHUU UMITYJIbCa TEJ 32 BPEMS
WX B3aMMOJICHCTBUH (2 "aca).

Jleknus 2.

Bropoii 3akon HploTOHA Kak ypaBHEHUE IBWKEHHUS Tena. Tpernil 3akoH HproToHA M ciiyyaun
ero HapymeHnus. [IpeobpazoBanus ["amunes. [IpyuHIun OTHOCUTENHFHOCTH B KJIACCHUECKOM
MEXaHHUKe.. 3aKOH COXpaHEeHUs UMITYJIbca Kak (pyHJaMeHTalIbHbIN 3aKOH Npupo sl Crucrema eHTpa
Macc. Teopema o IBIKEHUH LIEHTpa UHEPIMH. JIBHKEHUE TeJ ¢ TIepeMEHHOM Maccoil (BBIBOT
ypaBHeHU Mermepckoro u [{uosnkoBckoro). [TpuHIMI OTHOCUTENHHOCTH B KIIACCHYECKOM
MEXaHUKe.. AJUYINTUBHOCTh MacChl M 3aKOH COXPAaHEHUsI MACChI B JOPEJIATUBUCTCKOM MEXAHUKE U
00BEAMHEHHUS €r0 C 3aKOHOM COXPAHEHUS SHEPTUH, B PEISITUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBSI3bIO MEX/1y SHEPIHeil U Maccoil. PenaruBucTckas macca.
PenstuBucTckuii UMIynbC.. 3aKOH COXpaHEHUs MOMEHTa UMITyJibca Teja. MomeHT cuibl. OCHOBHOM
3aKOH JMHAMUKHU BPaIlaTEIbHOTO JABM>KEHUS. MOMEHT nHepuuu Teiaa. MOMEHT umIlyibca. 3aKoH
COXpaHEHUsI MOMEHTAa UMITYJIbCA TeJla. Y paBHEHUs JBUKECHUS U PAaBHOBECHUS TBEPJOTO TeA..
DNIEeMEHTBhl MEXaHUKH KUIKOCTEN U ra3oB. BeiBon ypaBHenus bepuyminu. Hemnepnuanbaeie
cuctembl otcueTa. Cuiiel nHepHHH (2 yaca).

Paszoen 2. @uzuueckue ocHo8bl MexaHuKu
Jlexknus 3.

OCHOBBI peNATUBUCTCKONM MexXaHMKu. CrenuanbHas TEOpUs OTHOCUTEIBHOCTH
OnnHmreitHa. [loctynartel DiiHmTeliHa. B3anMocBs3bs npocTpancTBa U BpemeHnH.. [IpeoOpa3oBanus
Jlopenna. CrenctBust u3 npeoOpazoBaHuil JlopeHIa: OZHOBPEMEHHOCTh COOBITHII B pa3HBIX
CHUCTEMax OTCYeTa, JUIMHA Tell B Pa3HBIX CUCTEMaX OTCUEeTa, [UTUTETFHOCTh COOBITHIA, MHTEpPBA,
npeoOpa3oBaHus CKOPOCTEH. DIEKTPOCTAaTHKA B BAKYYME U BELIECTBE. DIEKTPUUECKHM 3apsi .
JuckpetHoCTs 3apsna. 3akoH Kynona. HampsokeHHOCTB anekTpuueckoro nods. . [Tpunnun
CYIEPIO3UINH NOJIEH. DIEKTPUUECKUIN AUIIONb U €70 TIOBEJIEHUE B DJIEKTPUUECKOM T0J€.. BBenenue
B BEKTOpHBIN aHau3. ['paglieHT, NIOTOK BEKTOPA, AUBEPreHINA. DIEKTPOCTATHIECKAs TEOpEMa
I"aycca. PaboTa anektpocTatnyeckoro moss. LIupKysius BeKTopa HanpsKeHHOCTH
UIEKTPOCTATUUECKOTO NOoJIs. [loTeHMan anekrpocraTiyeckoro moJisd. CBsi3b MEXly MOTEHIMAIOM U



HaIPSHDKEHHOCTBIO 3JIEKTPOCTATUUECKOI0 M0JIs. DKBUIIOTEHIMAIbHBIE TOBEPXHOCTH.. [[poBOIHUK B
JIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PAaBHOBECUS 3apsii0B Ha IpoBoHUKE. [loBepxHOCTHAs
IUIOTHOCTH 3apsifia. DJIEKTPOCTaTUYECKOE 110JI€ B INIOCKOCTH. [loBeieHrne NpoBOIHNKA BO BHEIIHEM
JIEKTPOCTATUYECKOM I0JI€. DIEKTPOCTATUUECKAs 3alUTa. DJIEKTPOEMKOCTb YETUHEHHOTO
npoBoaHuKa. [loTeniman 3apsbkeHHoro mapa. Kongencaropsl. EMKOCTh KOHAEHCATOPOB pa3IMYHON
reoMeTpuueckoil koHpurypanuu. CoenuHeHne KOHAEHCATOPOB.. CTaTH4ecKoe MoJie B BEIIECTBE.
JydnexTpuku. Mosexkynbl AU3IEKTPUKA KaK AEKTPUYECKUI AUI0Nb. DHEPIUs TUIOJS BO BHELIHEM
AJIEKTPUYECKOM I10J1€. TUMBI AUIIEKTPUKOB, IOBEACHNUE AUIIEKTPUKOB BO BHELIHEM 3JIEKTPUUECKOM
noze. . [omspusanus quaektpukoB. Tunsl nossspusanuu. Iomsapuzoannocts. [1nockuit
KOHJICHCATOP € AUDIEKTPUKOM. JIM3IeKTpuuecKas MpOHULAeMOCThb cpejibl. CBA3aHHbIE U CTOPOHHUE
3apsabl. BekTop anekrpudeckoro cmenienus. Teopema ["aycca aiist BEKTOpa 3JIEKTPUUECKOTO
cmemneHust. O0beMHast IIIOTHOCTD SHEPTHH HIIEKTPUIECKOTO TIOJISI B IUAJICKTPUKE.. DHEPTUs
B3aUMO/ICHCTBUS DJIEKTPUUECKUX 3aps/I0B. DHEPrusl 3apsHKEHHOTO MPOBOJIHUKA. DHEPTUs
3apsOKEHHOTO KOHJZIeHcaTopa (2 Jaca).

Jlexkumus 4.

DHeprus MMEKTPOCTaTUYeCKOro mnojs. O6beMHast MIOTHOCTh SHEPTUH DIIEKTPOCTATHIECKOTO
110J15.. [IOCTOSTHHBIN 3JIEKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHMS TOKAa. BEKTOp MIIOTHOCTH TOKA.
3akon Oma B muddepennnansaont popme. ConpoTuBIeHNE TPOBOIHUKOB. MOIITHOCTh TOKA. 3aKOH
Jlxoymst - Jlenna B nuddepennumanbao hopme (2 gaca).

Pa3zoen 3. Dnexmpuuecmeo u macnemusm
Jleknus S.

VYpaBHEeHHE HEMIPEPhIBHOCTU. DNEKTPOABIKYIIAs cuila. 3akoH OMa B MHTErpalibHOM popme
(nnst HeoHOpOAHOTO ydacTka uenu). [IpaBuna Kupxroda ans pa3BeTBIeHHbBIX LENel. .
B3anmoperictBre TokoB. OnpeesieHne eIMHNLBI CHIIBI TOKa amnepa. BekTop MarHUTHOM MHIYKIMH.
[TpunIMN cynepno3uium MarHuTHeIX nojei. [lone aBukyiierocs 3apsiaa. . MarHuTHas CUiioBast
JTuHUS. J[BKEeHHE 3apsyKeHHOM YacTUIbl B MarHuTHOM noJie. Cuna JlopeHna. J{BuxeHue
MMPOBOTHUKOB C TOKOM B MarHUTHOM T1oJie. Crta Amriepa (2 ygaca).

Jleknus 6.

3akoH buo-Casapa-Jlannaca 1 ero npuMeHEeHHE B pacyeTax MarHUTHBIX MOJIEH MPOCTEUIIHNX
CUCTEM: MAarHUTHOE II0JIE NPSIMOTO TOKA, MAarHUTHOE II0JI€ KPYroBOTO TOKAa. MarHUTHBIN
MOMEHT. MaruutHblii ToTOK. . Teopema Octporpaackoro-I"aycca mist MarHuTHOTO 1M0JIs1. Pabora,
coBepllIaeMas Ipy MepeMeleHud IPOBOIHUKA C TOKOM B MAarHUTHOM TOJI€. 3aKOH MOJHOTO TOKA.
[IpumeHeHue 3aK0HA MOJHOTO TOKA Ui pacueTa MarHUTHOTO ToJist Topoiina (2 Jaca).

Paszoen 4. @uzuka xonedanuti u 60.1H
Jlexnus 7.

SIBreHus 3neKTpoMarHuTHON MHAYKIMU. OnbiThl Dapajes. 3aKoH 3JIEKTPOMarHUTHOM
naaykuuu Papanes. [Ipasuno Jlenna. SBnenusa camonnaykuuu. Bzaumuas unaykuus. Toku Dyko.
O6beMHas MIOTHOCTh SHEPTUU MAarHUTHOTO TMOJIsA.. MaKCBEIIIOBCKasi TPAKTOBKA SIBJICHUS
3JIEKTPOMAarHUTHOM MHAYKIMU. BuxpeBoe snexkrpuyeckoe nose. Tok cMenieHus. Y paBHEHUe
Makcgemia B tuddepeHnralIbHON 1 HHTErpalibHON (hopmax. ["abBaHOMarHuTHOE siBlieHUE (3 deKT
Xomna). [IpuHIMI OTHOCUTENBHOCTH B 3JIEKTPOAMHAMHUKE (2 yaca).

Jlexnus 8.

OOuiue cBefieHus 0 KosebaTeNnbHbIX Mpoleccax. EquHbIi moaxos k koneGaHUsIM pa3IudHOMN
¢buznueckoit mpupoasl. KunemaTnka rapMOHUYECKUX KoJeOaHui. . AMIITUTY/Ia, KpyroBasi 4acToTa,
¢a3za rapmoHHueckux kosebanuit. ['papuueckoe n300pakeHne rapMOHUYECKUX KOJIeOaHM
(BEKTOpHBIE TUAarpaMMbl). JHEPTUsi TapMOHUYECKUX Kojebanui.. CloxkeHre rapMOHHUECKUX
kosnebanuil. buenns. durypsl Jluccaxy. 'apmonndeckuit ananusz (Pypbe-pasioxenue) (2 yaca).
Cemectp 2
Pazoen 5. Ocnoswi 60110601 onmuxu
Jleknms 9.

OU3NYECKUI CMBICH CIIEKTPAIBHOTO Pa3NoKeHUs. MOy TMpOBaHHbIE KOJIeOaHus. .
Knaccuuecknii rapMoHndeckuii ocuisaTop. [IpyknHHbI MasTHUK. PU3NYECKUI MAITHHUK.
Maremaruueckuit MasTHUK. CBOOOTHBIE TAPMOHUYECKUE KOJICOAHHS B DJIEKTPUUECKOM
KoJebaTeTbHOM KOHTYpe (2 yaca).



Jlekuus 10.

Wutepdepentus Bona. Ctosune BosiHbL. BostHOBOI maket. ['pyrmoBast cKOpOCTb.. DIeMEHTHI
rapMOHUYECKOTo aHanm3a B ontuke. MHTepdepenius cBera. KorepeHTHbIE BOTHBL . Y CIOBHS
UHTEPPEPEHITMOHHOTO MaKCUMyMa U MUHUMYMa. Pacuer naTepdepeHIIMOHHON KapTHHBI OT IBYX
HMCTOYHHUKOB (2 yaca).

Pa3zoen 6. Keanmosas gpuszuxa
Jlekuus 11.

KorepentHocts, BpeMeHHas U IpocTpaHcTBeHHast. [lorstue o ronorpadun.. Judpakius
ceera. [Ipunnun [Nolirenca-Openens. [IpsmonnneiiHoe pacnpocTpaHeHue cBeTa. 3akoHbl DpeHers.
Hudpaxus @penenst Ha mpumepe Kpyriaoro orseperus. . Audpakmus Opaynrodepa ot oaHOM
menu. Jludpakunonnas pemrerka. Judpaknuonnsiii ciektp. JJucnepcus cBera, HOpMaabHas |
aHomainbHasi. HopmanbHble Mozb! (2 yaca).

Jlexkums 12.

[onsipuzanus ceera. EcrecTBeHHbIN U noasipu3oBanHblil cet. [lonspoun. 3akon Matoca.
Bpamenue ninockoctu nosnspuzauuu. [onsgpusanus cBeTa npu OTpakeHUU U MPEIOMIIEHUN. 3aKOH
Bproctepa. . Dddexr Homepa mis cBeToBbix BosH. U3nyuenne BaBunosa-Uepenkopa. [IBoitHoe
nyuenpenomiienue. [Ipuzma Hukomns. VickyccTBenHast ontudeckas anuzorponus. Dypoe-ontuka (2
qaca).

Pa3zoen 7. Cmacmuueckas gpuzuka u 0CHO8bl MEPMOOUHAMUKU
Jlexnus 13.

TenoBoe n3nmyueHue u ero 3akoHbl. KopnyckynsipHo-BoIHOBOM nyanu3m. KBantoBas
npupoaa u3nydeHus. TernaoBoe U3IydeHre U ero XapakTepucTUKU. AOCOIIOTHO YepHOE TeJ0. 3aKOH
TeroBoro u3nydenus Kupxroda. 3akons! Temmooro uznydeHus Credana-bonpiMana u cMemeHus
Buna. ®opmyna Penes-Jxunca. ®opmyna [Tnanka. Dueprus potona. Ontudeckas TUPOMETPHSL.
PannannonHas, nBeToBasi, SIpKOCTHAs TeMreparypbl.. BHennuit poToddekt u ero 3akoHBHI.
VYpasuenue DitnmreitHa as hotodddekra. Onbitel Modde u JlooponpaBosa, Basunosa. Dddexr
KomnTona u ero snemenTtapnas teopus. JlaBinenue ceera. Macca u umnysbc ¢potoHa. EnuncTso
KOPIMYCKYJIAPHBIX U BOJIHOBBIX CBOMCTB AJIEKTPOMAarHUTHOTO M3JydeHud. ['unoresa ae bpoins..
[Tpunmn HeonpeaeneHHocTy (2 yaca).

Jleknus 14.

KBanrtoBoe cocrosiHue. 3alaHue COCTOSIHUSI MUKpoUdacTHll. BonHoBas pyHKIuA U ee
cratnueckuit cmpich. [Ipunnun cynepro3unuu.. KBanToBble ypaBHeHUs [BUKeHUS yacTull. OOriee
ypaBuenue Hlpenunrepa. Cranuonapaoe ypasHenue lllpeaunrepa. OnepaTtops! puznueckux
BeNWYWH. YacTuiia B OJHOMEPHOM PSAMOYTOJIbHON "MOTEHIIMAIBHOM siMe" ¢ OECKOHEYHO BHICOKUMU
cTeHKaMmH. J[BrokeHre cBOOOHON YacTHIlhI (2 Jaca).

Pa3zoen 8. Cospemennas puzuneckas kapmura mupa
Jlexuus 15.

CobcTBeHHas MPOBOIUMOCTD MOJTYIIPOBOIHUKOB. [IpuMecHas mpoBOAUMOCTD
MOJIYIPOBOAHUKOB. P-n nepexos.. ®oTonpoBoauMOCTb NOTYIPOBOAHUKOB. JIFOMUHECLIEHIINS
TBepAbIX Ted. KOHTaKT 3IeKTPOHHOTO U IBIPOYHOTO TOJTYIPOBOIHUKOB (p-n nepexon) (2 yaca).
Jlexuus 16.

Cucrema 3apspkeHHbIX yacTull. CoBpeMeHHas (pusnueckas kapTuHa Mupa. YacTHibl u
anTryactuipl. KBapku (2 yaca).

4.1.2.2. [lepeyeHb NPAKTUYECKUX 3AHATHI

Cemectp 1
Paszoen 1. Beeoenue. Ilpeomem ghusuxu, memoosvt (husuyecko2o ucciedo8anus, Cmpykmypa u 3a0avu
Kypca
IIpakTnueckoe 3ansTue 1

Kunemaruka nocrynaTtensHoro JBrkeHUs KuHemaTnka BpamaTeabHOro ABIKeHHS (2 yaca).
Pazoen 2. Duzuueckue ocHoGbl MeXaHUKU
IIpakTnueckoe 3ansTHE 2

JluHaMuKa MOCTYNATeNbHOTO IBHKEHNS. 3aKOHBI COXpaHEHHUsI PHEPTUU U UMITyJbca (2 Jaca).



Paszoen 3. Dnexkmpuuecmso u macnemusm
IIpakTnueckoe 3ansaTHe 3

JlnHamuka BpauiaTeapHOro aBuxeHus. Moment unepuuu. Teopema Illreiinepa.
OnexrpocraTuka. IlocTosiHHBIN 31eKTpUUecKuil TOK (2 yaca).
Pasoen 4. @uzuka konebanuii u 601
IpakTHyeckoe 3ansaTHE 4

Konpnencaropsl. CoeinHeHre KOHEHCATOPOB. DJIeKTpoMarueTusm. ['apmonnueckue
Kosnebanus (2 gaca).
Cemectp 2
Paszoen 5. Ocnogwl 6onnosoti onmuku
IIpakTHYeckoe 3aHATHE S

DnexTpoMarHuTHeIe Kosiebanus. Matepdepennus ceera. dudpakaus ceera. TemmoBoe
m3nydenne. Buemnuit gpotoaddexr (2 vaca).
Pa3zoen 6. Keanmosas gpuzuxa
IIpakTnueckoe 3ansaTHE 6

Bonnoseie cBoiicTBa yactuil. Bosusl ne bpoitns. CooTHOIIEHNE HEOTIPEACIIEHHOCTEH.
HedexT maccbl. DHeprus cBs3U. PaquoKTUBHbBIE IpeBpallleHus . 3aKOH paJlOoaKTUBHOTO pacnaja (2
qaca).
Pa3zoen 7. Cmacmuueckas gpuzuka u 0CHO8bl MEPMOOUHAMUKU
IIpakTHyeckoe 3ansaTHE 7

VYpaBHeHHe cocTosiHUSA uaeanbHOro raa. OcHoBHoe ypaHeHne MKT. OcHOBBI
TepMOIUHAMUKH. PeasbHbIe Ta3bl U KUIKOCTH (2 yaca).
Pa3zoen 8. Cospemennas ¢huzuueckas xkapmuna mupa
IIpakTHyeckoe 3aHsATHE 8

OcHoBbI TepMOMHAMUKH. [IepBoe Hauano TepmoaMHaMuKy (2 Jaca).

4.1.2.3. IlepeueHns J1aGopaTOpHBIX padoT

Cemectp 1
Pa3zoen 1. Beeoenue. [Ipeomem gpusuxu, memoost puzuuecko2o ucciedo8anuss, Cmpykmypa u 3a0adu
Kypca
Jlaboparopnas 1.

N3ydyeHne 0CHOBHOTO 3aKOHA JMHAMUKH BpallaTeIbHOTO IBUXKEHUS (4 yaca).
Paszoen 2. Quzuueckue ocHo8bl MexaHuKu
JlabopaTopHasn 2.

Omnpenenenre CUIIbI TPEHUS IPU BpalllaTeIbHOM ABM)KEHHUU TBEPJIOTo Tena (4 vaca).
Pa3zoen 3. Dnexmpuuecmeo u macnemusm
Jlaboparopnas 3.

Omnpenenenre MOMEHTa HHEPLIMU TBEPABIX Tel (4 yaca).
Pa3zoen 4. @Quszuxa konebanuii u 601H
Jlabopatopnas 4.

N3mepenue 3neKTprUuecKoro COnpoTUBIICHHUS IPOBOIHUKOB (4 yaca).
Cemectp 2
Pa3zoen 5. Ocnoswt 6onnosol onmuxu
JlabopaTopHnas S.

N3mepenue >nekTprueckoit eMKOCTH KOHAEHCATOPOB (4 vaca).
Paszoen 6. Keanmoesas gpuzuxa
JlabopaTopHnas 6.

N3ydenne konaebaTeNbHOTO IBMKEHUSI C TIOMOIIBIO MPY>KUHHOTO MasTHHKA (4 4aca).
Paszoen 7. Cmacmuueckas gpuzuxa u 0cnogvl mepmoOUHAMUKU
JlabopaTopnas 7.

CHsATHE Pe30HAHCHOU KPUBOH U OIIpe/IeNIeHre J0Tapu(hMUIECKOTO IeKPEMEHTA 3aTyXaHUs
Kosebanuit (4 vaca).



Paszoen 8. Cospemennas puzuueckas kapmuna mupa
JlabopaTopnas 8.

Onpenenenre HHAYKTUBHOCTH KaTYIIKK, EMKOCTH KOHJICHCATOPA U IIpoBepKa 3akoHa Oma
JUIsl IEPEMEHHOTO0 TOoKa (4 vaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMYECKOE O0ecIedYeHHEe CAMOCTOSITeIbHOM

padoThI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITEIIbHOE U3YUEHHE:
1. OcHOBHBIE TIEPHOJIBI U 3TANbl B pa3BUTUHN (u3MKU. PU3MUECKUE MOJIENU: MaTepualibHas TOYKa,
CUCTEMa MaTEepUAJIbHBIX TOYEK, a0COJIIOTHO TBepAoe Teno. CucreMa oTcueTa U JeKapToBa CUCTEMa
koopauHat. KunemaTuka MaTepruaabHOM TOYKH U TBEPAOTO Tela.
2. Jlunamuka. IlpuHnun otHocuTenbHOCTH, mpeoOpasoBaHus ['amunes. MHepuuanbHble CHCTEMBI
oTcuera. Macca, cuna u umnyssc. [lepBoiit 3akon Herotona. 3akon BcemupHoro Tsrorenus. Cumna
TSDKECTH U Bec Tena. Bropoil 3akoH HproToHa kKak OCHOBHOE ypaBHeHHE IBIbKeHMs. Cuila Kak
MIPOU3BOIHAS UMITyJIbca. TpeTuit 3akoH HproToHa.
3. 3akoH coxpaHeHuss ummynbca. LleHTp wunepuuu. Teopema O ABM)KEHHMH II€HTpa WHEPIMH.
PeaktuBHOE nBrkeHue. YpasHeHuss Memepckoro u LnonkoBckoro.
4. PabGorta cunpl. MomHocts. Kunernueckas osneprus. IloteHnuanehas bsHeprus. [lonnas
MeXaHUYecKasi SHeprusl. 3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUu.
5. Bpamenue Tena BOKpyr HenoJaBWKHOW ocH. MoMeHT uHepunu. Teopema Illteitnepa. OcHOBHOE
ypaBHEHHE JUHAMHKHU BpalllaTelIbHOTO JABMKEHUsA. KuHeTnueckas sHeprus TBepAoTo Tena. MoMeHT
HMITYJIbCAa TBEPJOTO TeJa. 3aKOH COXPAHEHHs] MOMEHTA UMITYJIbCa.
6. bazoBbie MOJIENN ANEKTPOAMHAMHUKN. 3aKOH COXPAHEHHS JIIEKTPUUYECKOTro 3apsana. 3akoH KyrnoHa.
HanpsokeHHoCTh 2nekTpuueckoro mnods. IlpunHnun cynepmnos3unmu uis HampsbkeHHOCTH. [loTok
BEKTOpa HANpPsHKEHHOCTU 3JiekTpuueckoro mnoiisi. Teopema IMaycca. [Ipumenenue teopemsl [Maycca
JUISl pacyeTa HanpsHDKEHHOCTH 3JIEKTPUYECKOTO TT0JIsA, CO3/1aBAEMOT0 3apsKEHHBIMH TEJIAMU.
7. TloTteHuman snekTpudyeckoro mnoss. [lpuHmmn cymepno3unmu st noTeHuuana. CBs3b MEXIY
HaIPsKEHHOCTBIO U MMOTEHIMATIOM 3JIEKTPOCTATUYECKOTO MOJIS.
8. Onekrpuyeckas eMkocTb. KonaeHcatopel. CxeMbl COEAMHEHHS KOHIAEHCATOPOB. OHEPTHs
ANEKTPUYECKOTO MOJS 3apsDKEHHOrO0 KOHJAeHcaTopa. IIMOTHOCTH SHEpPruM 3JIEKTPUYECKOro MOJISL.
Jusnextpuxu. [onsipusanus JU3JIEKTPUKOB.
9. TloCTOSIHHBIA D3JIEKTPUYECKUM TOK, YCJIOBHUS BO3HMKHOBEHHS M CYLIECTBOBAaHUS TOKa
npoBoaumoctu. Cuma Toka. BekTop mimotHoctn Toka. 3akoH Oma B auddepeHmaibHoi dhopme.
DIEeKTpUYECKOE COPOTUBIICHHUE. DIEKTPOABUKYILASL CUIIA, SJIEKTPUUYECKOE HanpspkeHue. 3akoH Oma
B wuHTerpaapHoii (opme. TemnoBoe AEUCTBUE INIEKTPHUYECKOTO ToKa. 3akoH JIxkoyns-JIeHia.
MonHocTh TOKA.
10. Pacuer pa3BeTBIeHHBIX Lienell mocTosHHOTO Toka. [IpaBuna Kupxroda. bananc momHnocTeil B
ANEKTPUYECKON 1enmu. OIJEKTPUYECKHl TOK B JKHUIKOCTAX U razax. 3akoHel ®apages s
3JEKTPOJIN3a.
11. Hanmpsik€HHOCTh M MHIYKUUSA [MOCTOSIHHOTO MarHUTHOro noJjs. IlpuHuun cynepnosuuuu. 3aKoH
buo-Cagapa-Jlamnaca. 3apsg u npoBoJHUK B MarHuTHOM mosie. Cuna Jlopenna. 3akoH Ammepa.
Yckoputenu 3apspkeHHbIX 4dacTul. [IoTOK M mupKynsuus BEKTOpa MHAYKUMKA MAarHUTHOTO IOJIS.
Teopema I"aycca [u1st moTOKa BEKTOpa MHAYKIIMM MarHUTHOTO MOJIS B BakyyMme. Pacder MarHUTHOTO
I10JISI COJIEHOMIA.
12. MarnutHoe mnose B BemecTBe. MarHetuku. MarHutHas NPOHUIIAEMOCTh M MarHUTHas
BOCIIPUUMYHUBOCTh. BekTop HamarnnumBanusa. HampsoxkeHHocTs MarHuTHOTO nojist. [lpupona nua- u
napamarserusma. ®eppomarnerusm. Jlomensl. HamarnuuuBanue ¢eppoMareruka (TUCTEpe3uC,
KOAPLUTHBHAS CUJIA, OCTaTouHas HHAYKIMs). Temmneparypa Kropu.
13. SIBnenue snexTpoMarHuTHON MHAyknuHu. 3akoH Papanesd. IlpaBuno Jlenna. CamounHIyKnus.
NHaykTuBHOCTE. DHepruss MarHutHoro mnosst. IInmoTHocTs sHeprum marHuTHoro mnosst. [IpuHnmn
JeWCTBUS MHIYKIIMOHHOTO reHepaTopa, aCHHXPOHHOTO JIBUTaTesl, TpaHchopmaropa.
14. DnexTpoMarHUTHOE TIOJE, TOK CMEIIEHUs. YpaBHEHMs MakcBenna B HMHTETPAJIBHOM H
middepennnanbHOR Gopme.



15. Konebanusi, X OCHOBHBIC XapaKTEPHUCTUKHU. YPaBHEHHUS CBOOOTHBIX KojeOaHuil. Monenb
JUHEWHOTO TrapMOHHMYECKOro ocuwuisitopa. CrokeHHe TrapMOHHYECKUX Kojiebanuil. buenus.
@urypsl Jluccaxy. 3aryxaronue KojieOaHus, OCHOBHbIE XapaKTEPUCTHKH.
16. BeHYy)XJIeHHbBIE 3JIEKTpOMarHuTHBIE Koyiebanus. ['apMoHueckue nepeMeHHble Toku. 3akoH Oma
JUISL LIETIM TIEPEMEHHOT0 TOKA. Pe30HaHC HaNpsKEHUH U TOKOB.
17. BonHoBble mpoueccel. BonHoBoe ypaBHeHue. Ilnockas BonHa. ®a3oBasi U IpymioBas CKOpPOCTH,
4acToTa, JUIMHA BOJIHBI, BOJIHOBOE 4Hcio. BomHoBoi maker. Dddexr [domnepa. Marepdepenuns u
madpaxus BoaH. KorepenTHocTs. M3myuenue, paccesHue, MOTIONICHNE, TPEIOMIICHUE, JUCTICPCUs
AJIEKTPOMArHUTHBIX BOJIH. MOJeNb JUMOIBHOTO U3TyUEHHUS.
18. Hurepdepenums wu mudpakuus cBeta. Judpaxnuonnas pemerka. Jlucmepcusi cBeTta.
[Tonspuzanus ceera.
19. Moaens uaeanpHOro rasa. YpaBHEHHE COCTOSIHUSI WJICAIbHOTO ra3za. BHyTpeHHss 3Heprusl.
Tepmoannamuueckas padora. Temnora. TeroemkocTs. [lepBoe Hauano TepMOIUHAMUKHY.
20. [uxnuueckue mporecchl. BTtopoe Hauano TepMoAMHAMUKH. TermyioBble JBUTATENM U
xosoamibHble yeTanoBKU. [uki Kapuo. KII/] TeruioBoro nBuraresnsi. HTpOIHS.
21. Buemnuii potoapdexr. YpaBnenue DitHmteitna. @oToH. DHEprus, Mmacca U UMIyJbC (poTOHA.
22. BonHoBble cBoiicTBa MuKpodacThll. COOTHOILIEHUS HEOMNPENEIEHHOCTEH JUIsl KOOPAMHATHI U
UMITyJIbCa, SHEPrUW U BpeMeHU. BosiHOBas (yHKIMS M CBSI3aHHBbIE C HEIO MOHATHUS (IIOTHOCTD
BEPOSITHOCTH, BEPOSATHOCTh, CPEIHNE 3HAUEHUS (PU3MUECKUX BETUYMH). BpeMeHHoe U cTarrioHapHoe
ypaBHeHnus Lpénunrepa.
23. Omeparopsl WUMITYJIbCa, SHEPTHH, MOMEHTA HMITYJIbCa, COOCTBEHHBIC 3HaueHWs. KBaHTOBOE
cocrosiHue, BbIpoxkaeHHe. CnuH snekTpoHa. BonHoOBasg (yHKIuS 3JIEKTpoHA C Y4EeTOM CIHHA.
Bonnosas pynkius muorux yactuu. [punnun [aymnu.
24. KsanTtoBasg Mojenb uaeanbHoro rasza. Pacnpenenenus ®depmu-/lupaka u bo3ze-DiHimTeiiHa.
OnektpoHHbId a3 nipu T = 0. DHeprust @epmu. KBaHTOBBINA 3JEKTPOHHBIA T'a3 B TBEPAOM TEJE.
3onHas Teopus. [IpoBOAHUKH, TUTEKTPUKHA U TTOJTYIIPOBOIHUKM B 30HHOW T€OPUHU TBEPAOro Tena. P-
n nepexoA. /Iuoasl, TpaH3UCTOPBI.
25. MarnuTHbIe CBOMCTBa TBepAbIX Tell. [Ipuposaa mua-, mapa- u ¢peppomMaraeTusma.

JU1s  caMOCTOSITENIbHOW PabOThl HUCMOJIB3YIOTCS METOJMYECKHE YKa3aHUs 0 OCBOEHHUIO
JUCLMIUIMHBI ¥ U3[JaHUS U3 CIIMCKA PUBEICHHON HI)KE OCHOBHOM M JIOTIOJHUTEIBHOM JINTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedepartos, TP, PI'P, PIIP

He nmnanupyercs.

4.1.2.6. IIpuMepHbIii IepeYeHb TeM KYPCOBbIX padoT (IP0EKTOB)
He nmnanupyercs.



4.2 ®opma 00y4eHHUsA: 3204HASA
YpoBeHb 0a30BOro 00pa3oBaHus: CpeHee odIee.
Cpox oOyueHus 5.

Tpynoem- IIpakTu- | Jladopa- Beero Dopma
pya Jlex- P P Koncynn- (xoHTaK- NPOMEKYTOYHOI 0
KOCTb, YyecKue TOpPHbIE Kont- CPC,
Cemectp LMH, Tanus, THas KOHTPOJIA (3K3.,
qac./ 3a4. 3aHATHA, | padoThI, poJib,uac. yac.
qac. yac. pa6ora), 3a4., 3a4. € OIl.)
ea. qgac. qac.
qac.
2 144/ 4 6 4 4 3 0,6 17,6 117,75 Ik3.(8,65)
3 144/ 4 6 4 4 3 0,6 17,6 117,75 Ik3.(8,65)
Hroro | 288/8 12 8 8 6 1,2 35,2 235,5 17,3
4.2.1. CTpyKTypa AMCUUIIHHBI
KonrakTHas pabota
00yJaronuxcs ¢ <
MearornIecKuM pabOTHUKOM 5
g ®dopma TeKyliero
g‘ KOHTPOJIA
= s ycreBaeMocTH (1o
No Pazgen (Tema) 3 < HezeNAM
o\ JMCLUATUTHBI 2 w| =] S | cemectpa), popma
o = £ = S [POMEKYTOUHON
= S = 5 atTTecTaru(Io
S| & & = e ceMecTpam)
= 0 &l | B =
S| o2l 2| e £ & 3| &
g1 | R 2| J| 2| & @)
2| 5| & = Bl E
Q o IS 8 = 5 =
= g = 5 4 e S
= =| & S| =~
El & B
2| o' g 2
S| &
ol :Q
el S
1 Brenenue. [Ipenmer 2 2| 4 16 3a4eT, BOIPOCHI
(hbU3UKH, METOBI K 3a4€Ty
(hr3UIECKOTO
UCCIIEIOBAHUS, CTPYKTYpa
U 3aJ]a4i Kypca
2 dusnyeckrue 0CHOBEI 2 | 2 54 3a4eT, BOIPOCHI
MEXaHHKHU K 3a4eTy
3 DIIEKTpUYECTBO U 2 47,75 | 3a4er, BOIPOCHI
MarHeTHu3m K 3a4eTy
Bcero 3a cemectp 14416 | 4 | 4 | + 3 (0,6|117,75 DKk3.(8,65)
4 DNEKTPUUYECTBO U 6,25 | 3auer, BONPOCHI
MarHeTHu3m K 3a4eTy
5 du3nka KoJaeOaHui 1 2141 4 12 BOIIPOCHI K
BOJIH HK3aMEHY,
OMJICTHI
6 OCHOBBI BOJTHOBOH 2 4 BOIIPOCHI K
ONITUKH HK3aMEHY,
OMJICTHI
7 KBanroBast ¢puznka 2 19 BOIIPOCHI K




9K3aMEHy,
OUIeTHI
8 | Cractuueckas pusukau | 3 51 BOTIPOCHI K
OCHOBBI TEPMOIMHAMHKH HK3aMEHy,
OUIeTHI
9 CoBpemMeHHas 3 25,5 BOTIPOCHI K
(dusnueckas KapTHHA dK3aMeHy,
MHpA OMIIeTHI
Bcero 3a cemectp 1441 6 | 4 | 4 | + 3 10,61117,75 DK3.(8,65)
Hroro 288|112 | 8 | 8 6 [1,2] 2355 17,3
4.2.2. Copep:xaHue QMCHUATIHHBI
4.2.2.1. IlepeuyeHn JeKumi
Cemectp 2
Pazoen 1. Beeoenue. [Ipeomem gpusuxu, memoost puzuuecko2o ucciedo8anuss, Cmpykmypa u 3a0adu
Kypca
Jlexnus 1.

Henb 1 3a1aun Kypca (pU3MKK B CTAHOBJIEHUU MH)KEeHEpa-TexHosora. O MocieacTBUsIX
npodeccrnoHabHOM IeATENBHOCTH C TOUKH 3pEHUS €IMHCTBA Orochepsl U OMOCOLNaTbHONW TPUPOIBI
yenoBeka. [Ipeacrasnenne o BeenenHo 1 B 11e710M Kak (PU3UIECKOM OOBEKTE U €€ IBOJTIOIUH.
buocdepa. BzaumoseiictBue opranuzma u cpeaibl. MeToapl TEOPETUUECKOTO U KCTIEPUMEHTAITBHOTO
uccienoBanuil B pusuke. OyHnaMeHTaNIbHOE €JMHCTBO €CTECTBEHHBIX HayK, HE3aBEPIICHHOCTh
€CTECTBO3HAHUS U BO3MOYKHOCTH €r0 JaIbHEUIIero pa3BuTus. Baxkneimume sTansl HCTOPUH (PU3UKY.
Ponb ¢pu3uky B pa3BUTHU TEXHUKH U BIMSHUE TEXHUKU Ha pa3BuThe Gusuku (2 gaca).

Paszoen 2. Quzuueckue ocHo8bl MexaHuKu
Jleknus 2.

[Ipeamer MexaHUKU. DJIEMEHTHI KHHEMATHKU TOUYKHA. PU3NYECKOE MOJIETUPOBAHUE.
HeszaBucumocTh mpocTpaHCTBA OT BpPEMEHM B KIACCMYECKOW MexaHuke. KuHemaTnueckoe
OTHCaHUeE ABMKEHHUA. DJIEMEHThI BEKTOPHOU anreOpsl. BekTtop nepeMenieHus, myTb, CKOPOCTb U
YCKOPEHHE B CIy4ae KPUBOJUHEHHOTO ABMKEHUS U MaTEpUAIbHON TOUKHU. BBeieHne noHsATus
HOPMAJILHOTO U TAaHT€HIIUAIBHOTO YCKOPEeHU ToOUukU. OO U3MEPEHUAX U UX CHEIU(PUIHOCTH B
¢uzuke. O cMpIciie TPOM3BOAHON U UHTErpaja B PU3UKE MPUIOKEHUHU K (PU3HUUECKUM 3a]jauaM.
Crenenu cBo001bI, MaTepHabHOM TOUKH U Tena. [lonstre 06 00001MIEHHBIX KOOPAUHATAX.
Kunematuka tBeporo tena. YriaoBas CKOPOCTb U YIJI0BO€ ycKopeHue Tena. Kunematuueckue
XapaKTEePUCTUKU BPaLIaTEIbHOTO JABMXKEHHS U UX CBSI3b C KHNHEMATUYECKUMHU XapaKTepPUCTUKAMU
MOCTyNaTenpHOTO ABMKeHus. Kiaccuyeckasi, pelsiTHBUCTCKasl, KBaHTOBasl (2 yaca).

Paszoen 4. Dnexmpuuecmso u macnemusm
Jlexus 3.

[loHsATHE COCTOSIHUS B KJIACCUYECKON M KBAHTOBOW MEXaHUKE. |'paHuIbl MPUMEHSIEMOCTH
KJ1laccuueckoi Mexanuku. CoBpemMeHHasi TpakToBKa 3akoHOB HeroToHa. [1epBriil 3akoH HproToHA Kak
IIOCTYJIAaT O CYILIECTBOBAHNN MHEPLUAIBHBIX CUCTEM OTc4YeTa. COBpEMEHHAs TPAKTOBKA IMOHATHUS
CHJIBI KaK MEpbl UHTEHCUBHOCTH B3aUMOJICHCTBHUS TeJl, IPOSABIAIOLIEHCS B U3MEHEHUH UMITYJIbCA TEIl
3a BpeMs UX B3auMoJeicTBU. Bropoii 3akoH HeloTOHa Kak ypaBHEHHE IBUKEHM Tea. Tpetuid
3akoH HproToHa 1 cityyan ero Hapyuenus. [IpeoOpazoBanus ["anunes. [IpuHIMIT OTHOCHTENTEHOCTH
B KJIACCUYECKOU MeXaHUKe. 3aKOH COXpaHEHHs UMITYNIbca KakK (yHIaMEHTAIbHBIN 3aKOH MPUPOIBI.
Cucrema nieHTpa Macc. Teopema o ABMKEHUM LIEHTpa nHepLuH (2 yaca).

Cemectp 3
Paszoen 5. @uzuka konebanuii u 60.1n
Jleknus 4.

JIBM>KEHUE Tell ¢ IepeMeHHOM Maccoil (BbIBO ypaBHeHHIH Memiepckoro u LInoiakoBckoro).
[IpyHIMI OTHOCHUTENBHOCTH B KIIACCHYECKON MEXaHHUKE. AJINTUBHOCTh MacChl M 3aKOH COXPaHEHMS
MAacchl B JIOPEIATUBUCTCKON MEXaHUKE U 0OBEIMHEHUS ero ¢ 3aKOHOM COXPaHEHHs SHEPTHii, B



PENATUBUCTCKON MEXAHUKE B CBSI3U C YCTAHOBJIEHHOW B3aMMOCBS3bI0 MEXy SHEPIUEH U MacCoil.
PensruBuctckast macca. PenaTUBUCTCKUM UMITYJIBC. 3aKOH COXPaHEHHsI MOMEHTa UMITYyJIbca Tea.
MowmeHT cuibl. OCHOBHOM 3aKOH IMHAMUKHU BpaIlaTEIbHOTO ABM)KEHNU. MOMEHT HHEpLUU Tena.
MowmeHT nmIyabsca. 3aKOH COXpaHEHUs MOMEHTa UMITyJbca Tena (2 yaca).

Pazoen 6. Ocnoswi 60110801 ONMUKU

Jlexnus S.

VYpaBHEHMsI IBUKEHUS U PABHOBECHS TBEPJOTrO TeNa. DIEMEHTbl MEXaHUKU KUAKOCTEN U
ra3oB. BreiBog ypaBHenust bepuymu . Heunepunansasie cuctemsl orcyera. Cuibl nHepuuu. OCHOBBI
penaTuBUCTCKOM MexaHuku. CrenuanbHas TEOpUs OTHOCUTENBbHOCTH DiHIITeiHA. [locTynaTs
DOiinmreiina. B3aumocss3b mpoctpancTsa u BpeMenu. [IpeoOpazoBanus Jlopenna. CrenctBusi u3
npeoOpazoBanmii JIopeHIIa: OJHOBPEMEHHOCTh COOBITHH B Pa3HBIX CUCTEMax OTCYETa, JJTMHA Tell
B Pa3HbIX CUCTEMax OTCYETA, JJIUTEIBHOCTh COOBITHI, NHTEpBAJI, IPE0Opa3oBaHus CKOpocTeil (2
yaca).

Pazoen 7. Keanmosas gpuzuxa
Jlekumus 6.

DNEeKTpOCTaTUKA B BAKYyM€ U BEIIECTBE. DIEKTPUUECKH 3apsi. JJMCKPETHOCTD 3apsa.
3axoH Kynona. HanpskeHHOCTD aneKkTpudeckoro nosst. [IpuHumn cynepno3uium noyieu.
DneKTpUYECKUi AUIMOIb U €ro MOBEICHUE B AJIEKTPUUECKOM I0Jie. BBe/leHne B BEKTOPHBIN aHAIN3.
I'paguent, moTok BekTopa, qUBEpreHIus. DiekTpocTaTuueckas reopema ['aycca. Pabora
ANIEKTpOCTaTUYECKOTO NoJs. L{upKynsius BeKTopa HalpsKEHHOCTH 3JIEKTPOCTATHUECKOTO TOJIS.
[ToTenuman snexTpocTaTudeckoro nosis. CBsi3b MEX/1y MOTEHIIMAIOM U HAMPSDKEHHOCTHIO
AJIEKTPOCTATUYECKOTO MOJIs. DKBUIIOTEHIIMATIbHbIE TOBEPXHOCTH. [IpOBOTHUK B
AIIEKTPOCTATUYECKOM T0JI€. Y CIIOBUE PaBHOBECHS 3apsii0B Ha poBoiHUKE. [loBepxHOCTHAs
IUIOTHOCTH 3apsa. DJIEKTPOCTaTUUYECKOE MoJie B TI0ocKoCcTH. [ToBeieHne npoBogHNKA BO BHELTHEM
ANEKTPOCTATUYECKOM I10JI€ . DIEKTPOCTATUYECKAS 3aIIUTA. DIEKTPOEMKOCTh YEUHEHHOTO
npoBoaHuKa. [loTennman 3apspkennoro mapa. Kongencaropst (2 yaca).

4.2.2.2. IlepeyeHb NPAKTUYECKUX 3aAHATHI

Cemectp 2
Pazoen 1. Beeoenue. [Ipeomem gusuxu, memoowl pusuuecko2o uccied08anus, Cmpykmypa u 3a0aiu
Kypca
IIpakTuyeckoe 3ansaTue 1.

Kunemaruka noctynarensHOTo ABHXKEHUs (2 yaca).
Paszoen 2. @Quzuueckue ocHo8bl MexaHuKu
IIpakTHyeckoe 3ansATHE 2.

JluHamuKa MOCTYMaTeNbHOTO ABMXKEeHU (2 yaca).
Cemectp 3
Pa3zoen 5. @uszuxa xonrebanuii u 8011
IIpakTHyeckoe 3ansaTne 3.

3aKOH COXpaHEeHUs SHEPTrUu B MeXaHUKU. MOMEHT uHepuuu Tena (2 Jaca).
IIpakTHyeckoe 3ansTHe 4.

MowmeHT cuibl (2 yaca).

4.2.2.3. IlepeueHnb 1a60paTOPpHBIX padoT
Cemectp 2
Paszoen 1. Beeoenue. Ilpeomem ¢husuxu, memoost (husuyecko2o uccied08anus, cCmpykmypa u 3a0adu
Kypca
JlabopaTopHnas 1.
Brruncnenue norpentHocty npu puznyeckux usmepeHusx. OnpeaeneHrne MOMEHTa HHEPLUU
TBEpAbIX Te (4 yaca).



Cemectp 3
Pasoen 2. @uzuka konebanuii u 601H
JlabopaTopHnas 2.
N3ydyeHne 0CHOBHOIO 3aKOHA JMHAMUKH BPallaTeIbHOTO ABMKEHUA. OnpeaeneHue CUilbl
TPEHMUsI IIPU BpaLaTEIbHOM JIBUKEHUH (4 yaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMYECKOE O0ecIedYeHHEe CAMOCTOSTEeIbHOM

padoThI

[TepeueHb TEM, BBIHECEHHBIX HA CAMOCTOSTEIIBHOE U3yUYCHHUE:!

1. Lenpb 1 3agaun Kypca PU3MKU B CTAHOBJICHUU WHKEHEpa-TexHosora. O mocueacTBusx
podecCHOHABHOM IEATEIIBHOCTH C TOYKH 3PEHUS €IMHCTBA Orochepsl 1 OMOCONUATHLHOU TTPHPOIBI
yenoBeka. [Ipeacrasnenne o Beenennoi u B 11e710M Kak (GU3UYECKOM OOBEKTE U €€ IBOJTIOIUH.
buocdepa. BzaumoneiictBrue oprannsma u cpebl. MeTo bl TEOPETHUECKOTO U KCTIEPUMEHTAITHHOTO
uccneaoBaHui B (pU3UKeE.

2. dyngameHTanbHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPIIEHHOCTh €CTECTBO3HAHUS U
BO3MOXHOCTH €ro JajibHeiero pa3suths. Baxkuelue stansl uctopu pusuku. Ponb ¢pusuku B
Pa3BUTHU TEXHUKHU U BIUSHUE TEXHUKU HA Pa3BUTHE (UK.

3. [IpeameT MeXaHUKU. DIEMEHThl KHHEMATHKUA TOUKU. DU3nUecKoe MOACIIMPOBaHUE.
Hes3aBucumocTe mpocTpaHCTBa OT BpPEMEHM B KilacCMYecKol MexaHuke. Kunematmueckoe
OTIMCaHue ABWKEHUS. DJIEMEHTHI BEKTOPHOU anreOpsl. BexkTop nepemenienus, myTh, CKOPOCTh U
YCKOpPEHHE B CIIydae KPUBOJIUHENHOTO JIBMXKEHUS U MaTEpPUAIbHON TOUKU. BBeeHe NOHATUA
HOPMaJIBHOTO M TAHTE€HIIUAIBLHOTO YCKOpEHUN TOUKH. OO M3MEpPEHUAX U UX CIIEU(PUIHOCTH B
¢usuke. O cMbICIIe MPOU3BOIHON M MHTETpaa B PU3NKE MPIIOKEHUU K (PU3NIECKUM 3aadam.

4. Crenienu cBO0O/1bI, MATEpHUATILHON TOUKH 1 Tela. [loHsTHE 00 0000IIEHHBIX KOOPIUHATAX.
Kunematuka tBeporo tena. YriaoBas CKOPOCTb U YIJII0OBOE€ YCKOPEHHUE TeENA.

5. Kunemarnyeckue XxapakTepUCTUKHU BPaIlaTEIbHOTO IBUKEHUS U X CBA3b C
KMHEMAaTUYECKUMH XapaKTEPUCTUKAMM MOCTYNATENbHOIO ABMKeHUs. Kinaccuueckas,
PENATUBUCTCKAs, KBAHTOBAsI MEXaHUKHU.

6. [TonsiTHE COCTOAHMS B KIACCUYECKOW M KBAHTOBOW MeXaHUKE. | paHuIIbl TPUMEHSEMOCTH
KJIACCUYECKOW MEXaHUKH.

7. CoBpemeHnHas TpakToBKa 3akoHOB HbtoroHa. [1epBbiii 3akoH HploTOHA Kak mocrtynar o
CYILLECTBOBAaHUM MHEPLHMAIBHBIX CUCTEM OTcueTa. COBpEMEHHasl TPAKTOBKA MOHSTHS CHIIBI KaK MEpPbI
WHTEHCUBHOCTH B3aMMOJECHCTBUS TEJ, MPOSBISAIOIICHCS B UBMEHEHUH UMITYJIbCA TEJI 3a BPEMS UX
B3aMOJIECHCTBUH.

8. Bropoii 3akoH HploTOHA Kak ypaBHEHUE IBUkKEHUS Tena. Tperuit 3akoH HproToHa 1
ciydau ero Hapymienus. [IpeoObpazoBanus ["anunes. [IpuHIIUIT OTHOCUTENBHOCTH B KJIACCHYECKON
MeXaHHKe. 3aKOH COXpaHEHHS UMITYJIbca Kak (pyHIaMeHTalbHBIN 3aK0H npuposl. Cuctema 1eHTpa
Macc. Teopema 0 ABMKEHUU LIEHTPA UHEPLIUU.

9. [IBmxeHue Ten ¢ mepeMeHHo# Maccoil (BbIBO ypaBHeHUH Memepckoro u L{nonkoBckoro).
[IpuHUKIT OTHOCUTENIBHOCTH B KJIACCUYECKON MEXaHUKE.

10. AZIUTUBHOCTH MAacChl U 3aKOH COXPAHEHUSI MACChl B JOPEISITUBUCTCKON MEXaHUKE U
00BEAMHEHHUS €r0 C 3aKOHOM COXPAHEHHUS SHEPTUil, B PEIATUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJIEHHOM B3aMMOCBSI3bIO MEX]1y SHEPTHell U Maccoil. PenaruBucTckas macca.
PenstuBucTckuil UMITyIbC.

11. 3akoH coxpaHeHUs: MOMEHTa UMITyJbca Tena. MoMeHT cuiibl. OCHOBHOM 3aKOH IMHAMUKU
BpalaTeIbHOTO ABMKEHUS. MOMEHT nHepuuu Tena. MOMEHT UMITyJibca. 3aKOH COXPAHEHUS
MOMEHTa UMITYJIbCa TeNa.

12. YpaBHeHUs IBUKEHUS U PABHOBECHS TBEPJOTO Tella. DIEMEHThl MEXaHUKHU KUIKOCTEN 1
ra3oB. BeiBos ypaBHeHus bepnysuim.

13. Heunepuumanbsublie cuctembl oTcueTa. Cuibl uHepunu. OCHOBBI  PENSTUBUCTCKOM
MexaHukd. CrneuuanbHas TEOPUS OTHOCUTENBHOCTHU DUHIITEHHA.

14. Tloctynatsl DitHIITeiHA. B3anMocBsA3b npocTpancTBa U BpeMeHH. [IpeoOpa3oBanus
Jlopennia. CrenctBus u3 mpeoOpazoBanHuil JlopeHria: OJHOBPEMEHHOCTh COOBITHI B pPa3HBIX



crcTeMax OTCYEeTa, JUIMHA TeJ B Pa3HbIX CUCTEMaX OTCYETa, JIUTEIHHOCTh COOBITUH, HHTEPBAL,
npeoOpa3oBaHusl CKOPOCTEH.

15. DnekTpocTaTuka B BaKyyMe U BEIIECTBE. DJICKTPUUECKUH 3aps. JJMCKpeTHOCT 3apsia.
3axoH Kynona. HanpskeHHOCTD 3seKTpudeckoro mosist. [IpuHumn cynepno3uiuu noyien.
DNEeKTpUUYECKUI AUIOJb U €r0 NOBEAECHUE B AIEKTPUUECKOM II0JIE.

16. Benenue B BEKTOpHBIN aHainu3. ['pagueHT, IOTOK BEKTOpA, TUBEPreHIUs.
OnexTpocraTuueckas reopema ['aycca. Pabora anexkrpocrarudeckoro nosis. Llupkymsius Bekropa
HaIPSLDKEHHOCTH AJIEKTpocTaTuyeckoro noss. [lotenunan snexkrpocraTuyeckoro noist. CBsizb Mexay
MOTEHIIMAJIOM U HaNPSYKEHHOCTBIO IEKTPOCTATHUECKOTO MOJIs. DKBUIIOTEHIIMAJIBbHBIE TOBEPXHOCTH.

17. IIpoBOAHHK B 3JIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PAaBHOBECHS 3aps/I0B HA MPOBOTHUKE.
[ToBepxHOCTHAs MIIOTHOCTH 3apsaa. DIEKTPOCcTaTUUECKOE 1oJe B miockoctu. [loBeaenue
IIPOBOJTHUKA BO BHELIHEM 3JIEKTPOCTATHUYECKOM M0JI€ . DIIEKTpOCTaTHYECKasl 3aIlIUTa.
DNEeKTPOEMKOCTh YEAMHEHHOTO TpoBoAHMKA. [loTeH1nan 3apspkeHHoro mapa. Konaencaropsl.

18. EMKOCTb KOH/IEHCATOPOB pa3InyHOM reoMeTprueckoil koHpurypamuu. CoequHeHne
KOHJieHcaTopoB. CTtaTudeckoe noJjie B BemecTse. JnanekTpuku. MoJsieKyIbl IU3JIEKTpUKa KaK
BIEKTPUYECKUI JTUTIONIb.

19. DHeprus AUNOS BO BHEIIHEM JIEKTPUUYECKOM MoJie. THIbl AUAIEKTPUKOB, TOBEICHUE
TUBJIEKTPUKOB BO BHEILIHEM 3JIeKTpuueckoM noJe. [lonsipuzanus quanekTpukoB. TUITbI
nossipu3auuu. [lonspu3oBaHHOCTB.

20. TImocknii KOHAEHCATOP C JUNIIEKTPUKOM. J(M3IeKTprudecKas MPOHUIAEMOCTh CPEJIbI.
CBsi3aHHBIE U CTOPOHHUE 3aPsIIbI.

21. Bekrop anextpudeckoro cMenieHus. Teopema ['aycca uist BEKTOpa 3JIEKTPAYECKOTO
CMEIIIECHHUS.

22. O6beMHas IIOTHOCTb SHEPTUH JEKTPUUECKOTO MOJIS B AUDIEKTPUKE. DHEPrust
B3aUMOJICICTBHUS ANEKTPUUECKUX 3apPsI/IOB.

23. DHeprug 3apsKEHHOr0 MPOBOJAHUKA. DHEPIUs 3apsHKEHHOTO KOHACHCATOpa. DHEPrus
ANIEKTPOCTaTUYECKOTO 1oJIs. O0beMHasl IIOTHOCTh SHEPTUH 3IIEKTPOCTATUYECKOTO MOJIS.

24. IToCTOSTHHBIN ANEKTPUYECKUN TOK. Y CIOBHUS CYIIECTBOBAHUS TOKA. BEKTOp MIOTHOCTH
Toka. 3akoH OMa B nuddepennuanbaoi popme. COmpoTHBICHHE TPOBOTHUKOB. MOIITHOCTH TOKA.

25. 3akon JIxoyns - Jlenna B quddepennnansaoit popme. YpaBHEHHE HETIPEPHIBHOCTH.
DNEeKTpOABUKYILAs CHUJIA.

26. 3akon OMa B HHTErpaJIbHOM (popme (711 HeOTHOPOHOTO ydacTka menu). [IpaBuiia
Kupxroda ns pa3BeTBICHHBIX IIETICH.

27. B3aumoierictBue TOkoB. OnpeiesieHue eIMHMIIBI CHIIbl TOKa amIiepa.

28. O0mue cBeaeHus o0 KoyiebaTebHbIX Mpoleccax. EMUHbBIN Moax01 K KoJieOaHUsIM
pasnuuHoi ¢pusndeckoii mpupoapl. KunemaTtrnka rapMOHHYeCKUX KoieOaHuM . AMIUIUTYAA, KpyroBas
4acToTa, pasa rapMoHUYecKuXx koiebanuil. ['paduueckoe n3o0paxkeHre rapMOHUUYECKUX KOJeOaHun
(BEKTOpHBIE TUArpaMMbl). JHEPTUsl rapMOHUYECKUX KosebaHuil. CinoxeHne rapMOHNYECKUX
kosnebanuii. buenus. @urypsl Jluccaxy. ['apmonnueckuit ananus (Oypbe-paznoxeHue).

29. Untepdepentius BoaH. Ctosuue BoaHbl. BoHoBoOM nmaket. ['pynmnoBas cKOpocTb.
DneMeHThl TapMOHUYECKOTO aHanu3a B ontuke. Uutepdepenius ceta. KorepeHTHbie BOHEI.
YcnoBust UHTEPPEPEHIIMOHHOTO MaKCUMyMa U MUHHUMYMa. PacueT nHTep pepeHIIMOHHON KapTUHBI
OT JIByX HCTOYHHUKOB.

30. duzuveckuii CMBICI CIEKTPATBLHOTO pa3ioKeHus. MoaynupoBaHHbIE KOJIeOaHMsI.
Knaccuuecknii rapMoHndeckuii ocusaTop. [IpyknHHbI MasTHUK. PU3NYECKUI MAITHHUK.
Maremaruueckuit MassTHUK. CBOOOTHBIE TAPMOHHYECKUE KOJIEOAHUS B DIIEKTPUIECKOM
KoJiebaTeTbHOM KOHTYpE.

31. KBaHToBO€ cocTosiHUE. 3aaHNe COCTOSTHUSI MUKpoYacTull. BonHoBast GyHKIMS U ee
cratuueckuit cmeich. [Ipuniun cynepno3uninu. KBanToBbIle ypaBHEHUS ABMKEeHUs dacTull. Ob1iee
ypaBHenue peaunrepa. CraunonapHoe ypasHenue Llpeaunrepa.

32. Onepatops! pu3nvecknx BenuunH. YacTuiia B 0THOMEPHOU MPSAMOYTOIBHOU
"MOTEHIMATBHOU siMe" ¢ OECKOHEYHO BHICOKUMU CTEHKaMH. [[BHKeHHE CBOOOTHON YaCTHUIIBI.
JInHEeHbIM rapMOHUYECKUN OCLIMILIATOP B KBAHTOBOM MexaHuKe. [IpoxoxkaeHre yacTuilpl CKBO3b
NOTEHIMAIBHBIN O0apbep. TyHHEeNbHBIN AP PEKT.



33. Arowm. ITnanerapuas moaens atoma Pesepdopna. [Toctynater bopa. ATom Bomopoaa u
BOJIOPO/IOTIOAO0HBIE aTOMBI B KBAHTOBOM MexaHuKe. KBaHTOBBIE 4rciia. DHEPreTUYECKU CIICKTP
BOJOPOA0TIOA00HBIX aToMOB. [llpuHa ypoBHei. MarHUTHBIE MOMEHTHI 3JICKTPOHOB M ATOMOB.
I'mpomarautHOe oTHOLIEHHE. CIIMH AJIEKTPOHA.

34. CriuHOBOE KBaHTOBOE YMCIIO. 3AKOHOMEPHOCTH B CIIEKTpE aToMa Bojopoa. [IpuHiun
[Taymu. Ilepuoguueckas cucrema anemenTos . M. Menneneesa.

35. Monexyna. loHHas 1 KoBaJieHTHas cBs3U. MoJekyia Bogopoa. JHEPreTUYECKUI CIEKTP
MOJIEKYII.

36. CraTucTHUECKUN U TEPMOIMHAMUYECKHI METO/IbI HCClel0BaHus. MaKkpocKkonm4eckue
napaMmeTpsl. BHyTpeHHsss 3Heprus. MoneKkynsipHO-KMHETUYECKasi Teopus MJICAIbHBIX TIa30B
VYpaBHEHHE COCTOSHUS HICATBHOIO Ta3a. DHEPreTM4ecKoe 3HaYCHUE YHUBEPCAJIbHON ra3oBOM
MMOCTOSTHHOM.

37. OCHOBHOE ypaBHEHUE MOJEKYISPHO-KUHETUYECKOW TEOpPUH UAEaIbHBIX TIa30B.
MoJieKynsapHO-KUHETHUECKUN CMBICI TemrepaTypbl. CTaTUCTHUECKUE paclipeieeHusl. 3aKOH
MakcBesuia i pacnpeaeneHuss MoJIEKyJ HACabHOTO ra3a 1o CKOpOCTSIM.

38. Pacnpenenenue bonbiiMana. Yucno creneneit cBo0OIbI MOJIEKYIbl. 3aKOH PaBHOMEPHOTO
pacnpeziesieHus: SHEPTUH 10 CTENEHSIM CBOOO bl MOJIEKYIIbI. TenIoeMKOCTb.

39. TennoeMKOCTh MHOTOATOMHBIX ra30B. HeocTaTouyHOCTh KilaccuuecKoil Teopun
terioeMkocTu. OcHOBBI TepMoauHaMuKku. [lepBoe Hauano TepmoauHamuku. PaboTta raza npu
M3MEHEHUHU ero o0bema.

40. ITpumeHeHune epBOro HaYaJIa TEPMOJIMHAMUKY K u3ompoleccaMm. Kpyropoii nmpouecc
(uxim). ObpaTrMble 1 HEOOPATUMBIE ITPOLIECCHI.

41. Bropoe nHauano tepmoanHamuky. [{ukn Kapuo n ero KIIJ[ s naeansHOro rasa.
Tepmoannamuueckast GyHKIHS COCTOSTHUS (SHTPOIIHS).

42. ®uznveckuii cmbica s3HTponun. Dopmyna bonasiimana it sHTponuu. CBoiicTBa
sHTponuu. CTaTUCTUYECKHI XapaKTep BTOPOro Havyaia TepMoJuHaMUKU. O COOTHOILIEHUU MOPsAKa U
Oecropsiika B IPUPOJIC.

43. TpeTbe HaYaI0 TEPMOJAUHAMUKHU. DJIEMEHTHI HEPABHOBECHOM TEPMOJAMHAMUKHU. SIBJIEHUE
nepeHoca.

44. CpenHee 4YHCIIO CTOJKHOBEHHUH M CpEIHSS JUTHA CBOOOTHOTO TIpoOera MOJIEKYII.
Tennonposoanocts. Auddy3us Bayrpennee tpenue (Bsa3kocTs). Koaddunuents neperoca.

45. CeepxmnpoBoaumMocTb. KyrnepoBckoe criapuBaHre Kak HEOOX0AUMOE YCIIOBHE
cBepxmnpoBoauMocTu. KyinoHoBckoe oTTankuBanue U GOHOHHOE IputTshHkeHue. CBEepXIpoBOHUKH
MIEpPBOrO U BTOPOTO poja.

46. BeicokoTeMIiepaTypHasi CBEpXIpoBOIUMOCTh. Marnetuku. Teopust peppomarneruszma.
JomenHnas ctpyktypa. [letns rucrepesuca. @eppuThl.

47. ®u3uKa noJyrnpoBOJAHUKOB. DJIEMEHTHI 30HHOM TE€OPUH KPUCTAIIIOB. 30HHAS CTPYKTYypa
SHEPreTHYECKOTO CIEKTPa ANEKTPOHOB.

48. MeTaibl, IUANEKTPUKU U TIOTYIPOBOIHUKH 1O 30HHOM Teopun. CobcTBeHHAs
MIPOBOJMMOCTH OJTYITPOBOIHUKOB. [IprMecHast mpoBOAMMOCTH MOIYIPOBOIHUKOB. P-n mepexo.

49. ®oTOoNpPOBOAUMOCTD MOIYIPOBOAHUKOB. JIFOMUHECTIEHIINS TBEpAbIX Tesu. KoHTakT
AIIEKTPOHHOTO U ABIPOYHOTO MOIYIPOBOIHUKOB (p-n nepexoa)CucreMa 3apsHKeHHBIX YaCTHII.
CoBpeMeHHas (puznyeckas kKapTuHa Mupa. YacTuibl 1 aHTHYacTUlbl. KBapku.

Jliss  caMOCTOSITENNbHOW PabOThl UCMOJIB3YIOTCS METOJMYECKUEe YKa3aHUS 10 OCBOCHHUIO
JUCLMIUIMHBI ¥ U3[JaHUS U3 CIIMCKA NPUBEJCHHON HI)KE OCHOBHOM M JIOTIOJTHUTEIBHON JIUTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIBbHBIX padoT, pepeparos, TP, PI'P, PIIP
1. HeJ’IL " 3a/1a4 Kypca (1)H3I/IKI/I B CTaHOBJICHUH MHXKXCHECPA-TCXHOJIOT'A. O INOCICACTBHUAX
HpO(beCCHOHaHLHOﬁ ACATCIIbBHOCTH C TOUYKHU 3PCHUA CAUHCTBA 6I/IOC(I)CpLI u 6I/IOCOI_II/IaJ'IBHOI71 Mpupo bl
YCJIIOBCKaA. Hpe,[[CTaBJICHI/IC o Bcenennoii u B neI0M KakK (pI/I3I/IquKOM 00BeKTE U €8 OBOJIFOLINH.
EHocq)epa. B3aHMOHCﬁCTBHC OopraHu3ma U CpcIbl. MeTO,I[LI TCOPCTUYICCKOTO U SKCIICPUMCHTAJILHOT'O
HCCIIeIOBaHUH B pU3UKe.



2. ®yngameHTanbHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPIICHHOCTh €CTECTBO3HAHUS U
BO3MO’KHOCTH €0 JajJbHEeHIIero pa3BuTus. Baxkneiimue sranst ucropun pusuku. Pons ¢pusuku B
Pa3BUTHH TEXHUKH W BIUSHUE TEXHUKU Ha Pa3BUTHE (DU3HKHU.

3. Ilpenmer MexaHUKU. DJIEMEHTbl KHHEMAaTUKU Toukd. Dusnyeckoe MoieTupoBaHue.
HeszaBucuMocTh 1IpOCTpaHCTBA OT BPEMEHUM B KJIacCM4eCKOM MexaHuke. Kunemarmdeckoe
OTIMICAHWE JABWKCHUS. DJIEMEHTHI BEKTOPHOU anreOpbl. BekTop nepemenienus, myTh, CKOPOCTh U
YCKOpPEHHE B CJIydae KPUBOJIUHENHOTO JIBMXKEHUSA U MAaTEPUAIBLHON TOUKU. BBeeHne NOHATUA
HOPMAJILHOTO U TAaHTCHITUAIBHOTO YCKOPEeHH TOUKH. O0 M3MEPEHUSAX U UX CIICIH(PHIHOCTH B
¢usuke. O cMbICIie TPOU3BOAHON M HHTETpajia B (PU3UKE MPHIOKESHUH K (PU3NICCKUM 3a/1adaM.

4. Crenenu cBo00/IbI, MaTepHaIbHON TOUKH U Tena. [loHaTHE 06 0000IIEHHBIX KOOPIMHATAX.
Kunemartuka TBepa0ro Tena. YrioBas CKOPOCTb U YIJIOBOE YCKOPEHHUE TeNa.

5. Kunematudeckue XxapakTepUCTUKH BPAIIaTEIIbHOTO JIBXKEHUSI U UX CBS3b C
KHHEMATUYECKUMH XapaKTEPUCTUKAMHU MOCTYMATEIbHOTO NBIKEeHHs. Kimaccuueckas,
PENSATUBUCTCKAS, KBAHTOBAsI MEXaHUKH.

6. [loHsiTHEe COCTOSIHUS B KJIaCCUYECKOM M KBAHTOBOM MeXaHUKe. [ paHUIbI IPUMEHSIEMOCTH
KJIACCHYECKOW MEXaHUKH.

7. CoBpemeHHast TpakToBKa 3akoHOB HbtoToHa. [1epBblit 3akoH HploTOHA Kak mocTysaT o
CYIIECTBOBAaHUHU UHEPIHAIBHBIX CUCTEM oTcueTa. CoBpeMeHHas TPAaKTOBKA MOHSITHS CHIIBI KaK MEPBI
WHTEHCUBHOCTH B3aWMOJICHCTBUS T, MPOSBIISIOMICHCS B M3BMEHEHUH UMITYJIbCA TEJN 3a BPEMS UX
B3aMMOICHCTBHIA.

8. Bropoii 3akoH HproTOHA Kak ypaBHEHHUE IBUKEHHS Tena. TpeTtuit 3akoH HeroToHa 1
ciydan ero HapymieHus. [IpeoopazoBanus ["amunes. [IpuHIMI OTHOCUTENBHOCTH B KIIACCHUECKOU
MexXaHUKe. 3aKOH COXpaHEHHUs UMITYJIbCa KaK (yH/IaMEeHTabHBIN 3aK0H mpupoabl. CucreMa 1eHTpa
Macc. Teopema 0 ABMKEHUM LIEHTPA HHEPLIUN.

9. JIBmwxeHue Ten ¢ mepeMeHHOM Maccoi (BbIBOI ypaBHeHU Memiepckoro u [{nonkoBckoro).
[IpyuHIHIT OTHOCUTENIBHOCTH B KJIACCUYECKON MEXaHUKE.

10. ALIUTUBHOCTH MACChl M 3aKOH COXPAHEHUSI MacChl B JOPEIATUBUCTCKON MEXaHUKE U
00BEAMHEHHUS €r0 C 3aKOHOM COXPAHEHHUS SHEPTUil, B PEIATUBUCTCKON MEXaHHUKE B CBSI3U C
YCTAHOBJICHHOM B3aMMOCBSI3bIO MEXKIY SHEPTUEN U Maccoil. PensTuBucTCKas mMacca.
PensiTuBUCTCKUI UMITYJIBC.

11. 3akoH coxpaHeHUsI MOMEHTa UMITyJIbca Tena. MoMeHT cuiibl. OCHOBHOM 3aKOH JTMHAMUKU
BpalaTEIbHOrO ABMKEHUS. MOMEHT nHepuuu Tena. MOMEHT UMIyNbca. 3aKOH COXPaHEHUS
MOMEHTAa UMITYJIbCA TEeJa.

12. YpaBHeHUs JBUKEHUS U PABHOBECHS TBEPJOrO TeJla. DIIEMEHThI MEXaHUKHU KUIKOCTEN U
razoB. BeiBoa1 ypaBHeHus: bepnHysim.

13. Heunepuumanbubie cuctembl otcueta. Cuiibl uHepiuu. OCHOBBI  PEISATUBUCTCKOM
MexaHukd. CnenuanbHasi TEOPHUsT OTHOCUTEIBHOCTU DWHIITEHHA.

14. Tloctynarsl DiiHmTeiHa. B3anmocBs3bs npocTpaHcTBa u BpeMeHu. [IpeoOpazoBanus
Jlopenna. CrenctBus u3 mpeobpazoBanuil JlopeHma: oJIHOBPEMEHHOCTh COOBITHII B pa3HBIX
CUCTEeMax OTCYETa, JUIMHA Tell B Pa3HbIX CUCTEMax OTCYETa, JIUTEIILHOCTh COOBITHI, MHTEPBAJL,
npeoOpa3oBaHus CKOPOCTEH.

15. DnekrpocTaTika B BaKyyMe U BEILIECTBE. DIEKTPUUECKUH 3aps. J{UCKpEeTHOCTD 3apsa.
3akoH Kynona. HanpsskeHHOCTB anekTpudeckoro noJjist. [IpuHiun cynepno3unuu nojiei.
DIEeKTPUYECKUN TUTIONb U €r0 OBEACHHUE B DIIEKTPUUECKOM IIOJIE.

16. Beeaenue B BEKTOpHBIN aHaiu3. ['paiueHT, IOTOK BEKTOPA, IUBEPreHIHS.
DnekTpocraTudeckas TeopemMa ['aycca. Pabora sanekrpocrarudeckoro moins. L{upkymsius BekTopa
HaIpsKEHHOCTH 3JIeKTpocTaTnyeckoro nosist. [loteHnuman snekrpoctaTuueckoro noist. CBs3b MEXIy
MOTEHIMAJIOM U HAIPSYKEHHOCTHIO 3JEKTPOCTATHUECKOTO MOJIsl. DKBUIIOTEHI[MATIbHBIE IOBEPXHOCTH.

17. IIpoBOAHMK B 3JIEKTPOCTATUYECKOM I0JI€. Y CJIOBUE PABHOBECHS 3apsAJI0OB HA MIPOBOTHUKE.
[ToBepxHOCTHAS IIOTHOCTH 3apsiia. DIEKTPOCTATUYECKOE T0JIe B MIocKocTu. [loBenenune
MPOBOJIHUKA BO BHEIIHEM 3JIEKTPOCTATUYECKOM TOJIE . DIEKTPOCTATHUECKas 3aIUTA.
DIEeKTPOEMKOCTh YEIUHEHHOTO NpoBOAHUKA. [loTeHIman 3apsukeHHoro mapa. KonaeHcatopsl.



18. EMKOCTh KOHJICHCATOPOB Pa3IMYHON reoMeTpudeckoit koHduryparuu. CoeuHeHe
KoHJeHcaTopoB. CtaTuueckoe noJe B BemecTse. JnanekTpuku. MoJieKylibl IUIEKTPUKA KaK
BIEKTPUYECKUI JTUTIONIb.

19. DHeprus AUNOsA BO BHELIHEM JIEKTPUUYECKOM I0J1€. THIIBI AUIIEKTPUKOB, IOBEICHUE
TURJIEKTPUKOB BO BHELIHEM 3JIeKTpUueckoM noJe. [lonspusanus quanexTpukoB. Tumsl
nosisipu3auuu. IlonspusoBaHHOCTD.

20. [1nockuii KOHAEHCATOP C AUMIEKTPUKOM. J(ManeKTpudeckasi IpOHUIIAEMOCTh CPEbl.
CBsi3aHHBIE U CTOPOHHUE 3aPsi/Ibl.

21. Bekrop anexrpuueckoro cMmeuieHus. Teopema ["aycca 1uist BEKTOpa 3JIEKTPUUECKOTO
CMEIIICHHUS.

22. O6beMHas IIOTHOCTb SHEPTUU JEKTPUUECKOTO NOJIS B AUDJIEKTPUKE. DHEPrust
B3aUMO/ICHCTBUS 2JIEKTPUUECKUX 3apsI0B.

23. DHeprus 3apsSKEHHOTO MIPOBOJAHUKA. DHEPIHsl 3apsSKEHHOT0 KOHEHCAaTopa. DHeprus
ANIEKTPOCTATUYECKOTO 1oJIs. OOBbeMHas! IJIOTHOCTh SHEPTUH 3JIEKTPOCTATUYECKOTO MOJIS.

24. IlocTOSHHBIN AIIEKTPUUECKUM TOK. Y CIIOBUS CYIIECTBOBaHUS ToKa. BekTop mioTHOCTH
Toka. 3akoH OMa B nuddepennuanbaoi popme. ConmpoTHUBIIEHHE TPOBOJIHUKOB. MOIITHOCTH TOKA.

25. 3axoH [Ixoyns - Jlenna B nuddeperumansHoil popme. YpaBHEHHE HENTPEPHIBHOCTH.
DNEeKTPOABMIKYIIAS CUJIA.

26. 3akoH OMma B uHTErpajibHOM popme (U1 HeOJTHOPOAHOTO ydyacTka 1enu). [lpasuna
Kupxroda 11 pa3BeTBICHHBIX LENEH.

27. B3aumoierictBue TOKOB. OnpeiesieHne eIMHUIIBI CHITBl TOKa amIiepa.

28. O0mue cBeneHus 0 KoyiedaTebHbIX Mpolieccax. EMWHbIN MoaX0a K KoJieOaHUsIM
pasnuuHoi ¢puzndeckoi npupoabl. KunemaTtnka rapMOHHYECKHX KoieOaHUH . AMIUIUTY/AA, KpyroBas
gacToTa, (pa3a rapMoHnYeCcKUX Koiebanuid. ['padudeckoe n300paxeHne TapMOHNYECKUX KOJIeOaHU
(BEKTOpHBIE TUarpaMMbl). DHEPrusi TapMOHUYECKUX Kojebanuil. CioxeHne rapMOHUYECKIX
koJsiebanuii. buenus. @urypsl Jluccaxy. 'apmonndeckuii ananu3 (Oypbe-pas3iokeHue).

29. Unrepdepennus BoaH. Ctostuue BoJIHBL. BomHOBO# maket. ['pynmoBast CKOpoCTb.
DneMeHThl TapMOHUYECKOTO aHanu3a B ontuke. UuTepdepenius cera. KorepeHTHbie BOIHBI.
YcnoBust uHTEpPEPEHIIMOHHOTO MaKCUMyMa U MUHUMYMa. Pacdet nHTteppepeHInOHHON KapTUHbI
OT JIByX HCTOYHHUKOB.

30. ®du3nYecKuil CMBICI CIIEKTPATILHOTO pa3jioKeHus. MoayupoBaHHbIC KOJCOaHUSI.
Knaccuueckuit rapmonnyeckuii ocuuiuisitop. [pyxkunapiii MasTHUK. PU3NYECKUI MAITHUK.
Matremaruueckuit MasiTHUK. CBOOOIHBIE TAPMOHHYECKUE KOJIEOAHUs B AJIEKTPUUECKOM
KoJiebaTeIbHOM KOHTYpE.

31. KBanToBO€ cocrosiHue. 3alaHue COCTOSIHUS MUKpodacThll. BomHoBas QpyHkmus u ee
cratnueckuit cmpici. [Ipunnun cynepro3unuu. KBantoBble ypaBHEeHUS ABMKeHUs yacTull. Ob1iee
ypaBHenue penunrepa. CrtanuonapHoe ypasHenue Illpenunrepa.

32. Onepatops! pusnveckux BenuuuH. YacTuiia B 0THOMEPHOI MPSAMOYTOIbHON
"MOTEHIMATBLHOU siMe" ¢ OECKOHEYHO BHICOKUMU CTEHKaMH. /[BHUKeHHEe CBOOOHON YaCTHUIIBI.
JIuHeNHbII rapMOHUYECKUN OCHUILIATOP B KBAHTOBOM MexaHHKe. [[poxoxkieHne yacTulbl CKBO3b
MOTeHIUATBHBINA Oapbep. TyHHEIbHBIN 3D DEeKT.

33. Arowm. I[Inanerapnas moaens atoma Pezepdopaa. [loctynatet bopa. Atom Boopoaa u
BOJIOPO/IOTIOI00HBIE aTOMBI B KBAHTOBOM MexaHuKe. KBaHTOBbIE yKcia. DHEPreTHYeCKU CIIEKTP
BOJ0PO10TI0A00HBIX aToMOB. I1InpuHa ypoBHei. MarHUTHBIE MOMEHTHI 3JIEKTPOHOB U aTOMOB.
I'mpomarantHO€E oTHOIIEHHE. CIIMH AJIEKTPOHA.

34. CrinHOBOE KBAaHTOBOE YMCIIO. 3AKOHOMEPHOCTH B CIIEKTpE aToMa Bogopoa. [IpuHiun
[Taynu. Ilepuonnueckas cucreMa anemenTos JI. M. Menaeneesa.

35. Monexkyna. loHHas u KoBaJleHTHas CBsA3U. MoJseKkyna Bogopoa. JHEPreTUUECKUH CIIEKTP
MOJIEKYII.

36. CraTUCTHYECKU U TEPMOJINHAMUYECKHI METOIbI MCCIEN0BAaHN. MaKkpoCcKoTM4YecKue
napaMmeTpsl. BHyTpeHHsas sHeprus. MoeKylnsIpHO-KMHETUYECKass TEOpUsl MJICAIbHBIX TIa30B
VYpaBHEHHE COCTOSHUSA MACATBHOIO Ta3a. DHEPreTHUECKOe 3HAUEHUE YHUBEPCAIBbHON ra30BOU
IIOCTOSIHHOM.



37. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KMHETUYECKOW TEOPUM HACaIbHBIX TIa30B.
MoJieKynsapHO-KUHETUUECKUN CMBICI TeMInepaTypbl. CTaTUCTUUECKUE PACIIPEAETICHUS. 3aKOH
MaxcBesuia 11 pacrpeaeneHus: MOJIEKYJ UACATIbHOTO ra3a 1o CKOPOCTSIM.

38. Pacnipenenenue bonpimana. Yucio creneneit cBOOOIbI MOJIEKYIIbl. 3aKOH PABHOMEPHOTO
pacripesiesieHus] SHEPTUH 110 CTEICHSIM CBOOO bl MOJIEKYIbI. TerIoeMKOCTb.

39. TennoeMKOCTh MHOTOATOMHBIX ra30B. HenocTarouyHOCTh Ki1acCUYecKoil Teopun
terioeMkocTu. OCHOBBI TepMoauHaMuKku. IlepBoe Hauano Tepmoaunamuku. Pabora raza npu
M3MEHEHUHU ero o0bema.

40. IIpuMeHeHne MepBOTro HayaIa TEPMOAMHAMUKHY K HU3omporeccaM. Kpyrooii mmpoiiecc
(mukon). OOpaTHMBIC U HEOOPATUMBIE TTPOIECCHI.

41. Bropoe nauano tepmoanHamuku. Lukn Kapuo u ero KIIJ[ 1uig uneansHoro rasa.
Tepmoannamuueckast GyHKIUS COCTOSIHUS (SHTPOIIHS).

42. ®uznyeckuil cMbica sHTponuu. Popmyna bonsimana ans suTponuu. CBoicTBa
sHTponuH. CTaTUCTUYECKUI XapaKTep BTOPOro Havyajla TepMOoJuHAMUKU. O COOTHOILIEHUU MOpPsiIKa U
Oecropsiika B IPUPOJIC.

43. TpeTbe Ha4aJIO TEPMOJUHAMMKH. DIIEMEHThl HEPAaBHOBECHOM TepMOIUHAMUKU. SIBieHME
nepeHoca.

44. CpenHee 4HCIIO CTOJIKHOBEHHUH M CpEIHSS JUTHA CBOOOTHOTO TTpoOera MOJIeKyII.
TemnonpoBoanocts. quddysus Bayrpennee tpenue (Bsiskocth). KoaddunuenTs! nepenoca.

45. CrepxnpoBoauMocTh. KymepoBckoe criapuBanne Kak HEOOX0UMOE YCIOBHE
cBepxmnpoBoauMocTu. KyloHoBcKkoe oTTankuBanue U GoOHOHHOE NpUTsHkeHne. CBEepXIpOBOAHUKH
MIEpPBOTO U BTOPOTO poja.

46. BeicokoTemmepatypHasi CBEpXIpoBoauMocTs. Marnetuku. Teopus heppomarseTuzma.
JomMenHnas ctpyktypa. IleTns rucrepesuca. @eppuThl.

477. ®u3nka noaynpoBOJAHUKOB. DJIEMEHTHI 30HHOW TEOPUH KPUCTAIUIOB. 30HHAS CTPYKTypa
SHEPreTHYECKOT0 CIEKTPa ANEKTPOHOB.

48. Metamibl, AUIEKTPUKH U TIOTYIIPOBOTHUKH 110 30HHOUN Teopun. CoOCTBEeHHAs
MIPOBOJMMOCTH TOJYIPOBOIHUKOB. [IprMecHas mpoBOAUMOCTH MOTYIPOBOAHUKOB. P-n mepexo.

49. ®oTONpPOBOAMMOCTH MOJYIPOBOJHUKOB. JIFOMUHECTIEHIINS TBEPIbIX Tesl. KOoHTaKT
ANIEKTPOHHOTO U ABIPOYHOTO MOJYIPOBOIHUKOB (p-n nepexoa)CucreMa 3apsKeHHBIX YaCTHII.
CoBpemenHas pusuueckasi kKapTuHa Mupa. YacTuibl U antuyactuibl. KBapku.

4.2.2.6. IIpuMepHbIii IepeYeHb TeM KYPCOBbIX padoT (IPO0EKTOB)
He nmnanupyercs.



4.3 ®opma o0yueHHsI: 3204HAA
YpoBeHs 6a30Boro 00pazoBaHus: cpeaHee MpodeccuoHaIbHOE.

Cpox oOy4yeHus 3r 6M.
Bcero ®opma
Tpynoew- Jlex- Hpakru- | JlaGopa- Koncynn- (xoHTaK- NPOMEKYTOYHOI 0
KOCTb, YyecKue TOpPHbIE Kont- CPC,
Cemectp LMH, Tanus, THas KOHTPOJIA (3K3.,
qac./ 3a4. 3aHATHA, | padoThI, poJib,uac. yac.
qac. yac. pa6ora), 3a4., 3a4. C OIl.)
(918 qgac. qgac.
qac.
2 14414 6 4 4 3 0,6 17,6 117,75 IK3.(8,65)
3 14414 6 4 4 3 0,6 17,6 117,75 IK3.(8,65)
Hroro | 288/8 | 12 8 8 6 1,2 35,2 235,5 17,3
4.3.1. CTpyKTypa TUCUMIJIMHBI
KonrakTHas pabota
00yJaronuxcs ¢ <
MearornIecKuM pabOTHUKOM 5
g ®dopma TeKyliero
g‘ KOHTPOJIA
= s ycreBaeMocTH (1o
No Pazgen (Tema) 3 < HezeNAM
o\ JMCLUATUTHBI 2 w| =] S | cemectpa), popma
o = £ = S [POMEKYTOUHON
= S = 5 atTTecTaru(Io
S| & & = e ceMecTpam)
= o &| =| B =
S| o2l 2| e £ & 3| &
g1 | R 2| J| 2| & @)
2| 5| & = E|l E
Q o IS 8 = 5 =
= > = 5 ~ e S
= =| & S| =~
E|l | B
2| o' g =~
| S
ol & :Q
=S
1 Brenenue. [Ipenmer 2 2| 4 14 3a4eT, BOIPOCHI
(bu3HUKU, METOIbI K 3a4eTy
(hr3UIECKOTO
UCCIIEIOBAHUS, CTPYKTYpa
W 3aJ]a4i Kypca
2 ®dusndecKrue 0OCHOBBI 2 | 2 45 3a4eT, BOIPOCHI
MEXaHHUKHI K 3a4eTy
3 DIIEKTpUYECTBO U 2 58,75 | 3auder, BOIIPOCHI
MarHeTH3M K 3a4eTy
Bcero 3a cemectp 1441 6 | 4 | 4 | + 310,6]117,75 DKk3.(8,65)
4 DNEKTPUUYECTBO U 20,25 | 3aueT, BOIPOCHI
MarHeTH3M K 3a4eTy
5 ®dusuka koaeOaHui u 2 | 2| 4 14 BOIIPOCHI K
BOJIH HK3aMEHY,
OUneTHI
6 OCHOBBI BOJIHOBOM 2 | 2 1 BOIIPOCHI K
OTITUKHU HK3aMEHY,
OuUneTH
7 KBanroBast ¢puznka 2 24 BOIIPOCHI K




9K3aMEHy,
OUIeTHI
8 | Cractuueckas pusukau | 3 53 BOTIPOCHI K
OCHOBBI TEPMOIMHAMHKH HK3aMEHy,
OUIeTHI
9 CoBpemMeHHas 3 55 BOTIPOCHI K
(dusnueckas KapTHHA dK3aMeHy,
MHpA OMIIeTHI
Bcero 3a cemectp 1441 6 | 4 | 4 | + 3 10,61117,75 DK3.(8,65)
Hroro 288|112 | 8 | 8 6 [1,2] 2355 17,3
4.3.2. Copep:xaHue QMCIHUATIHAHBI
4.3.2.1. [lepeuyeHn JeKkumi
Cemectp 2
Pazoen 1. Beeoenue. [Ipeomem gpusuxu, memoost puzuuecko2o ucciedo8anuss, Cmpykmypa u 3a0adu
Kypca
Jlexnus 1.

ens u 3amaum Kypca GU3UKH B CTAHOBJICHUH HH)KEHEpa-TexHoiora. O MmocaeaCcTBUsIX
npodeccrnoHabHOM IeATENBHOCTH C TOUKH 3pEHUS €IMHCTBA Orochepsl U OMOCOLNaTbHONW TPUPOIBI
yenoBeka. [Ipeacrasnenne o BeenenHo 1 B 11e710M Kak (PU3UIECKOM OOBEKTE U €€ IBOJTIOIUH.
buocdepa. BzaumoneiictBue oprannsma u cpeasl. MeToapl TEOPETUUECKOTO U AKCTIEPUMEHTAIBHOT O
uccnenaoBanuil B puszuke. OyHIaMEHTATBHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPIICHHOCTh
€CTECTBO3HAHUS U BO3MOYKHOCTH €r0 JaIbHEUIIero pa3BuTus. Baxkneimume sTansl HCTOPUH (PU3UKY.
Ponb ¢u3uku B pa3BUTHH TEXHUKH U BIMSHUE TEXHUKHU Ha pa3BuTHEe Hu3uku (2 yaca).

Paszoen 2. @uzuueckue ocHo8bl MexaHuKu
Jleknus 2.

[IpeameT MexaHUKU. DJIEMEHTHl KHHEMAaTHKU ToukH. Du3ndeckoe MoaeaupoBanue (2 yaca).
Pa3zoen 4. Dnexmpuuecmeo u macnemusm
Jlexnus 3.

Hes3aBucumocTtp mpocTpaHCTBA OT BPEMEHUM B KJIACCMYECKON MEXaHUKE.
Kunemarnueckoe onucanue IBUKEHHS. DIIEMEHThI BEKTOPHOU anredpsl. BekTop nepemenienus,
IIyTh, CKOPOCTb U YCKOPEHHE B ClIy4ae KPUBOJIMHEWHOIO IBUKEHUS U MATEPUATIbHON TOUKH.
BBenenue noHATHS HOPMAJIBLHOTO U TAHM€HIIUAIBHOTO YCKOPEHUN Touku. OO U3MEPEHUsAX U UX
crnenupuaHocTH B pusuke. O cMbIciIe MPOU3BOIHON U HHTErpasa B (U3UKE MPUITOKEHUH K
¢buznueckuM 3agayam. CreneHu cBo0OIbI, MaTepHaabHOM ToukH U Tena. [lonstue 06 0000IIeHHBIX
KoopauHatax. KunemaTtuka TBepAoro tena. YTiioBas CKOPOCTh M YIIIOBOE YCKOPEHHE Tea.
KunemaTnueckre xapakTepUCTUKU BpalIaTEIbHOTO IBMXKEHUS U UX CBSI3b C KHHEMATHUYECKUMU
XapaKTepUCTUKAMH MOCTYMATENbHOTO ABMKeHus. Kiaccuueckas, pensTUBUCTCKas, KBaHTOBas (2
yaca).

Cemectp 3
Paszoen 5. @usuxa konebanuii u 601H
Jleknusa 4.

[ToHsATHE COCTOSIHUS B KJIACCUYECKON M KBAHTOBOM MeXaHUKe. [ paHuLIbl IPUMEHSIEMOCTH
KJlaccuueckoi Mexanuku. CoBpeMeHHasi TpakToBKa 3akoHOB HeroToHa. [1epBriil 3akoH HproTOHA Kak
MOCTYJIaT O CYIIECTBOBAHUU MHEPLHUAIBHBIX CUCTEM OoTcueTa. COBpEMEHHAs TPAKTOBKA NOHATHUS
CUJIBI KaK ME€pbl MHTEHCUBHOCTH B3aWMOJEHCTBUS TN, MPOSBISAIONICHCS B U3MEHEHNUN UMITYJIbCA TEJ
3a BpeMs UX B3auMoJeiCcTBUN. Bropoii 3akoH HeloTOHA Kak ypaBHEHHE IBUKEHM Tea. Tpetuid
3akoH HeroToHa 1 ciydan ero Hapymienus. [IpeoOpazoBanus ["amumes. [IpuHIINT OTHOCUTETBHOCTH
B KJIACCUYECKOW MeXaHUKe. 3aKOH COXpaHEeHHs UMITyNIbca Kak (pyHIaMEeHTAIbHbIN 3aKOH MPUPO/IBL.
Cucrema 1ieHTpa macc. Teopema o ABMKEHUU IIeHTpa nHepuuu (2 Jaca).



Pazoen 6. Ocnoswi 60110801 ONMUKU
Jlexnus S.

JIBuKeHME Tel ¢ NEPEMEHHOM Maccoil (BbIBOJ ypaBHeHU Memepckoro u L{nonkoBckoro) (2
yaca).

Paszoen 7. Keanmosas gpuszuxa
Jlekumus 6.

[IpuHIMT OTHOCHUTENBHOCTH B KJIIACCUYECKON MEXaHUKE. AJVINTUBHOCTh MacChl U 3aKOH
COXpaHEHHS MACCHI B IOPEIITUBUCTCKON MEXaHUKE U OOBEMHEHUS eT0 ¢ 3aKOHOM COXPaHEHUS
SHEPIHii, B PEIATUBUCTCKON MEXAHUKE B CBSA3HU C YCTAHOBJIECHHOM B3aMMOCBSI3bI0 MEXKy SJHEPIUEN U
Maccoil. PenstuBucTckas macca. PeasTUBUCTCKUI UMITyJIbC. 3aKOH COXpPAaHEHHS MOMEHTA UMITYJIbCa
tena. MomeHT cuiibl. OCHOBHOM 3aKOH IMHAMUKHU BpalllaTeIbHOTO ABMKEHUA. MOMEHT HHEpLUU
Tena. MOMEHT nMIlyJibca. 3aKOH COXpaHEHUs: MOMEHTa UMITyJbca Tena (2 Jaca).

4.3.2.2. IlepeyeHb NPaKTHYECKUX 3AHATUH

Cemectp 2
Pazoen 1. Beeoenue. [Ipeomem gpusuxu, memoost puzuueckoco ucciedo8anuss, Cmpykmypa u 3a0adu
Kypca
IIpakTnyeckoe 3ausTue 1.

KunemaTtnka mocrymarenbHOTO IBIKEHHS (2 "aca).
Pa3zoen 2. Quzuueckue ocHosvl MexaHuku
IIpakTHYeckoe 3aHATHE 2.

KunemaTtuka BpamarensHOTO ABHXKEHUS (2 yaca).
Cemectp 3
Pa3zoen 5. Quzuxa xonebanuii u 801H
IIpakTHyeckoe 3ansaTne 3.

JluHaMuKa OCTYyNaTeIbHOTO ABMKEHHS (2 yaca).
Paszoen 6. Ocnosul 6onnosot onmuku
IIpakTuyeckoe 3ansaTHeE 4.

3aKOH COXpaHEHHs SHEPTUH B MeXaHUKH (2 Jaca).

4.3.2.3. IlepeueHn J1aGOpaTOPHBIX PadoT

Cemectp 2
Pa3zoen 1. Beeoenue. [Ipeomem gusuxu, memoost puzuuecko2o ucciedo8anuss, Cmpykmypa u 3a0adu
Kypca
Jlaboparopnas 1.

Berauciienue morpenrtHocty npu pusnyeckux u3meperusx. OnpenesneHie MOMEHTa HHEPIIUA
TBEPBIX TN (4 Jaca).
Cemectp 3
Pa3zoen 2. @uszuxa konebanuii u 601H
JlabopaTtopnas 2.

W3yueHre OCHOBHOTO 3aKOHA TMHAMUKH BPAIIATEIbHOTO IBUKECHUS. ONpeieieHue CUITbI
TPEHUs IPU BPAIIATEIILHOM JIBU)KCHUH (4 4yaca).

4.3.2.4. IlepeueHb TeM U y4eOHO-MeTOAUYECKOE O0ecTIeYeHre CaMOCTOSITeIbHOI

padoThI

HepequL TEM, BBIHCCCHHBIX Ha CAMOCTOSATCIIbHOC U3YUCHUC!:

1. HeJ’IL " 3a/1a4 Kypca (1)H3I/II(I/I B CTAaHOBJICHHUU MHIKCHECPA-TCXHOJIOT'A. O IOCICACTBHUAX
HpO(l)eCCI/IOHaJIBHoﬁ ACATCIIbBHOCTH C TOUKHU 3PCHUA CAUHCTBA 6I/IOC(1)epH u 6HOCOHH8.J'IBHOI>1 pUpoO bl
YCJIIOBCKaA. Hpe,Z[CTaBJICHI/IC o Bcenennoii u B OeJaoM Kak (I)I/I3I/I‘-ICCKOM 00BEKTE U €6 3BOJIFOIIHUH.
EI/IOC(bepa. B3aHMOHCﬁCTBHC opraHu3ma u CpClbl. MGTO,I[LI TCOPCTUYICCKOTO U SKCIICPUMCHTAJILHOT'O
UCCIIeIOBaHUH B PU3UKE.

2. CDYH,Z[aMeHTaJ'ILHOC CANHCTBO €CTCCTBCHHBIX HAYK, HC3aBCPIICHHOCTb €CCTCCTBO3HAHUS U
BO3MOXHOCTH €I0 uaﬂLHeﬁmero pPa3sBUTHA. Baxneiiniue stansl HUCTOPUHN (bH3HKH. Pomnnb (I)I/ISI/IKI/I B
PAa3BUTHUH TCXHUKU U BIIMAHUC TCXHUKU HA PA3BUTHC (I)I/I3I/IKI/I.



3. Ilpenmer MexaHUKU. DJIEMEHTbl KHHEMAaTUKU Toukd. Dusnyeckoe MoieTupoBaHue.
HeszaBucumocTh mpoCTpaHCTBA OT BPEMEHUM B KIACCUYECKOM MexaHuke. Kunemarmyeckoe
OTIFICAHWE JABWKCHUS. DJIEMEHTHI BEKTOPHOU anreOpbl. BekTtop nepeMenieHus, myTb, CKOPOCTh U
YCKOPEHHE B CIIy4yae KPUBOJMHEMHOTO JBWKECHUS U MATEPUAIBHOM TOUKU. BBeeHne NOHATUA
HOPMAJILHOTO U TAaHTCHIIUAIBHOTO YCKOPEeHH Toukd. O0 M3MEpPEeHHSIX U UX CHEIU(PUIHOCTH B
¢uzuke. O cMpIciIe MPOM3BOIHON U UHTETpasia B (PU3HMKE MPUIOKEHUN K (PU3NIECKUM 33/1a4aM.

4. Crenenu cBo00/Ibl, MaTepHaIbHON TOUKH U Tena. [loHaTHE 06 0000IIEHHBIX KOOPIMHATAX.
Kunemaruka tBepaoro tena. YriaoBasi CKOPOCTb U YIJIOBOE YCKOPEHHE Tea.

5. Kunematudeckue XxapakTepUCTUKH BPAIIaTeIbHOTO JIBMXKEHUS U UX CBS3b C
KMHEMATUYECKUMHU XapaKTEPUCTUKAMHU MOCTYIMATeIbHOTO IBIKeHHs. Kitaccuueckas,
PENATUBUCTCKAS, KBAHTOBAsI MEXaHUKH.

6. [lonsiTHe COCTOSIHUS B KJIACCUUECKOM M KBAHTOBOW MeXaHuKe. [ paHuIbl IpUMEHsAEeMOCTH
KJIACCHYECKOW MEXaHUKH.

7. CoBpemeHHast TpakToBKa 3akoHOB HbroTona. [1epBbiit 3akoH HproTOHA Kak mocTynar o
CYIIECTBOBAaHUHU UHEPIHAIBHBIX CUCTEM oTcueTa. CoBpeMeHHas TPAaKTOBKA MOHSITHS CHIIBI KaK MEPBI
WHTEHCUBHOCTH B3aWMOJICHCTBUSI TEJI, MPOSBIISIONICHCS B U3BMEHEHNN UMITYJIbCA TEJT 32 BPEMsI X
B3aMMO/ICHCTBHIA.

8. Bropoii 3akon HproTOHA Kak ypaBHEHHE JABMKEHUS Tena. TpeTuil 3akoH HeroToHa 1
ciydau ero HapymeHus. [IpeoO6pazoBanus ["anunes. [IpuHIINIT OTHOCUTENBHOCTH B KJIACCHYECKON
MeXaHUKe. 3aKOH COXpaHEHHUS UMITYJIbca KakK (yHIaMEHTAIbHBIN 3aKOH MPUPOIsl. CHCTEMA IIEHTpa
Macc. Teopema 0 ABMKEHUM LIEHTPA HHEPLINN.

9. JIBmxeHne Ten ¢ MepeMeHHOM Maccol (BbIBOI ypaBHeHUH Memepckoro u [[nomkoBckoro).
[IpuHIIUIT OTHOCUTEIBHOCTH B KJIACCHYECKON MEXaHHUKE.

10. ALIUTUBHOCTH MAcChl M 3aKOH COXPAHEHUSI MacChl B IOPEISITUBUCTCKON MEXaHHUKE U
00BEAMHEHHUS €r0 C 3aKOHOM COXPAaHEHUSI SHEPTUH, B PEISITUBUCTCKON MEXaHUKE B CBSI3U C
YCTAHOBJIEHHOM B3aMMOCBSI3bIO MEXKIY SHEPTUEN U Maccoil. PensTuBucTCKas mMacca.
PensiTuBUCTCKUI UMITYJIBC.

11. 3ak0oH coXpaHEeHUsI MOMEHTa UMITYJIbca Tejaa. MoMeHT cuiibl. OCHOBHOM 3aKOH TMHAMUKH
BpalaTEIbHOTO ABMWKEHUS. MOMEHT nHepuuu Tena. MOMEHT UMITyJibca. 3aKOH COXPaHEHUs
MOMEHTAa UMITYJIbCA TENA.

12. YpaBHeHUs IBUKEHUS U PABHOBECHS TBEPJOrO TeJla. DIIEMEHThI MEXaHUKHU KUIKOCTEN U
razoB. BeiBos1 ypaBHeHus: bepHysuim.

13. Heunepuuanpsusie cuctembl orcyeTa. Cuiibl uHepuuu. OCHOBBI  PENSITUBUCTCKON
MexaHukd. CrnenuaibHas TEOPHUsT OTHOCHTEIbHOCTU DWHIITEHHA.

14. Iloctynatsl DitHIITetHA. B3anMocBs3b npocTpancTBa u BpemeHu. [IpeodpazoBanus
Jlopenma. CrneactBus u3 mpeobOpazoBanuii JIopeHIa: OJHOBPEMEHHOCTb COOBITHH B pa3HBIX
CHUCTEeMax OTCYETa, JUIMHA Tell B Pa3HbIX CUCTEMaX OTCUETa, [UTUTEILHOCTh COOBITHIA, HHTEpPBAI,
npeoOpa3oBaHus CKOPOCTEH.

15. DnekrpocTaTika B BaKyyMe U BEILIECTBE. DIEKTPUUECKUH 3aps. JAUCKpEeTHOCTD 3apsa.
3akoH Kynona. HanpsikeHHOCTB 3niekTpuueckoro noJjs. [IpuHiun cynepno3uuuu nomiei.
DNEeKTPUYECKUN TUTIOJb U €r0 MOBEACHHUE B 3JIEKTPUUYECKOM I10JIE.

16. Beenenue B BEKTOpHBIN aHayu3. ['paiuenHT, IOTOK BEKTOPA, IUBEPreHIM.
DnekTpocraTudeckas TeopeMa ['aycca. Pabora sanekrpocratnyeckoro nois. Lupkynsius BekTopa
HaIpsHKEHHOCTH 3JIEKTpocTaTuyecKoro noJisd. [loteHnuman snekrpoctaTudeckoro noiis. Csizb MEXY
MOTEHIMAJIOM U HAIPSYKEHHOCTBIO 3JEKTPOCTATHUECKOTO MOJIsl. DKBUIIOTEHI[MATIbHBIE IOBEPXHOCTH.

17. IIpOBOIHUK B BJIEKTPOCTATUYECKOM T0JIE. Y CIIOBHE PABHOBECHS 3aps/I0B HA IIPOBOTHUKE.
[ToBepxXHOCTHAs TNIOTHOCTH 3apsia. DIEKTPOCTATUYECKOE T0JIe B IIIOCKOCTH. [loBenenue
MIPOBOJIHUKA BO BHEIIHEM 3JIEKTPOCTATUYECKOM MOJIE . DIEKTPOCTATHUECKAs 3aIUTA.
DIEeKTPOEMKOCTh YEIUHEHHOTO MpoBOHUKA. [loTeHInan 3apsukeHHoro mapa. KonaeHcaTopsl.

18. EMKOCTh KOHJICHCATOPOB Pa3IMYHOM reoMeTpudeckoit koHduryparmu. CoeTuHeHe
KOHJIeHcaTopoB. CTaTudeckoe mnoJje B BeulecTse. JAusnekTpuku. MoJieKynbl JU3JIEKTPpUKa Kak
ANEKTPUUECKUHN JUIOJIb.



19. DHeprus AUNOsA BO BHELIHEM 3JIEKTPUYECKOM M0J1€. TUIBI JUIEKTPUKOB, 1IOBEICHUE
TURJIEKTPUKOB BO BHELIHEM 3JIeKTpUuecKkoM noJe. [lonsipusanus quanexTpukoB. TUIibl
nosisipu3anuu. Iloaspru30BaHHOCT.

20. I1nockuii KOHAEHCATOP C AUMIEKTPUKOM. J(ManeKTpuueckasi IpOHUIIAEMOCTh CPEbI.
CBs13aHHBIE U CTOPOHHUE 3aPsi/Ibl.

21. Bekrop anextpuueckoro cMmeuieHus. Teopema ["aycca 1151 BEKTOpa 3JIEKTPUIECKOTO
CMEIIICHHUS.

22. O6beMHas IVIOTHOCTb SHEPTUH IEKTPUUYECKOTO MOJIS B IUAIEKTPUKE. DHEPrus
B3aUMO/ICHCTBUS 2JIEKTPUUECKUX 3apsI0B.

23. DHeprus 3apsKEHHOT0 IIPOBOJAHUKA. DHEPIHsl 3apsSKEHHOI0 KOHAEHCATOpa. DHEprus
AIIEKTPOCTATUYECKOTO T0Js1. OObEeMHAsI IUIOTHOCTH SHEPTHH AIIEKTPOCTATUIECKOTO TTOJIS.

24. IlocTOSHHBIN AIIEKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAaHUS TOKa. BekTop mioTHOCTH
Toka. 3akoH OMa B nuddepennuanbaon popme. ConmpoTHBIEHHE TPOBOJIHUKOB. MOIITHOCTH TOKA.

25. 3axoH [Ixoyns - Jlenna B nuddepennuanpaoil popme. YpaBHEeHHE HENTPEPHIBHOCTH.
DNEeKTPOABMIKYIIAS CUJIA.

26. 3akoH OMma B UHTErpajibHOM (popme (111 HEOTHOPOAHOTO y4acTKa 1enu). [IpaBuna
Kupxroda 11 pa3BeTBICHHBIX LENEH.

27. BzaumopeiictBrue TokoB. OrpeesieHne eIuHUIbI CHITBI TOKa amIepa.

28. O0mue cBeneHus 0 KoyiebaTeapHbIX Mporeccax. EMMHbINA Moaxo K KoJieOaHusIM
pasnuuHoi ¢puzndeckoit mpupoapl. Kunematruka rapMoHU4ecKuX KosieOaHuil . AMIUIUTYAA, KpyroBas
gacToTa, (pa3a rapMoHNYECKUX Koebanuid. ['padudeckoe n300paxeHne TapMOHUYECKUX KOJIeOaHU
(BEKTOpHBIE TUarpaMMbl). DHEprusi rapMOHUYECKUX Kojebanui. CiaoxeHne rapMOHUYECKUX
koJsiebanuii. buenns. @urypsl Jluccaxy. 'apmonnueckuii ananmms (DOypbe-paszinoxenue).

29. Unrepdepentus BoaH. Ctosuue BoaHbl. BoiHoBoM nmaket. I'pynmoBas ckopocTb.
DeMeHTBl TapMOHUUYECKOro aHayin3a B onThke. HTepdepennus ceera. KorepeHTHbIE BOIHBI.
VYcnoBus nHTEp(HEPEHIIMOHHOTO MaKCUMyMa 1 MUHUMYyMa. PacueT nHTepdepeHIMOHHON KapTHHBI
OT JBYX UCTOYHHKOB.

30. ®du3ndecKuii CMBICI CIIEKTPATLHOTO pa3iioKeHus. MoayiupoBaHHbIC KOJECOaHUSI.
Knaccuuecknit rapmonnyeckuii ocuusuisitop. [pyxuHubiil MasTHUK. OU3NUECKUN MAsITHUK.
MaremaTtnueckuii MasTHUK. CBOOOIHBIE TAPMOHMYECKHE KOJIEOAHUS B DIIEKTPUIECKOM
KoJ1e0aTeIbHOM KOHTYpE.

31. KBanToBoe cocrosiHue. 3alaHue COCTOSIHUS MUKpodacThll. BomHoBas GpyHkmus u ee
cratudeckuil cMmbicil. [Ipunimn cynepnosunuu. KBantoBble ypaBHeHUs ABM>KeHUs yacTull. OO01ee
ypasHeHue lllpennnrepa. CranmonapHoe ypasHenue llIpenunrepa.

32. Onepatopsl pu3HUECKUX BeIUYnH. YacTuiia B 0JHOMEPHOH PSIMOYTOJILHOM
"MOTeHIMAIBLHOU sIMe" ¢ OECKOHEUHO BEICOKUMHU CTCHKaMH. JIBHYKEHHE CBOOOTHOM YaCTHIIBI.
JInHEeWHbBIN rapMOHUYECKUI OCLMIUIATOP B KBAHTOBOM MexaHUKe. [IpoxokieHre 4acTUIIbI CKBO3b
MOTeHIUATbHBINA Oapbep. TyHHEIbHBIN 3D (DEKT.

33. Atom. [Tnanerapnast Mmoziens atoma Pesepopaa. Iloctynatst bopa. Atom Bogopoaa u
BOJIOPO/IOTIO00HBIE aTOMBI B KBAHTOBOM MexaHuKe. KBaHTOBbIE yKcia. DHEPreTHUeCcKuil CrieKTp
BOJ0PO10TIOA00HBIX aToMOB. I1IupuHa ypoBHei. MarHUTHBIE MOMEHTBI 3JIEKTPOHOB M @TOMOB.
I'mpomarautHOE oTHOLIEHHE. CIIMH AIIEKTPOHA.

34. CrinHOBOE KBAaHTOBOE UMCIIO. 3AKOHOMEPHOCTH B CIIEKTPE aToMa Bogopoa. [IpuHiun
[Taynu. Ilepuonnueckas cucreMa snementoB . M. Menneneesa.

35. Monekyna. loHHas 1 KoBajleHTHas CBsA3U. MoJeKysa BOAOpoAa. DHEPreTUYECKUI CIIEKTP
MOJIEKYII.

36. CtaTUCTHYECKU U TEPMOJINHAMUYECKHI METOIbI HCCIEN0BAHN. MaKpOCKOITMYECKHe
napaMmeTpsl. BHyTpeHHsAs 3Heprus. MOoOJEKyIsIpHO-KMHETUYECKass TEOpUs WJCAIbHBIX TIa30B
VYpaBHEHHE COCTOSHUSA MACATBHOIO Ta3a. DHEPreTH4ECKOE 3HAUEHUE YHUBEPCAIbHOW Ia30BOM
IIOCTOSIHHOM.

37. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KMHETUYECKOW TEOPUM HACaIbHBIX TIa30B.
MoJieKynapHO-KUHETUYECKUNA CMBICI TeMIiepaTypbl. CTaTUCTUYECKHE pacTIpeAeIeHUs. 3aKOH
MakxkcBesuia i pacnpeesneHusl MOJIEKYJI HIEAIbHOTO Ia3a 10 CKOPOCTSIM.



38. Pacnipenenenue bonpimana. Yucno creneneit cBOOOIbI MOJIEKYIIbl. 3aKOH PAaBHOMEPHOTO
pacripesiesieHus] SHEPTUH 110 CTEIEHSIM CBOOO bl MOJIEKYIbI. TerIoeMKOCTb.

39. Termi0eMKOCTh MHOTOATOMHBIX Ta30B. He0CTaTOUHOCTh KITaCCUUECKOH TeOpuH
TeroeMKocTH. OCHOBBI TepMouHaMuKH. [lepBoe Havano TepmoauHamMuku. Pabora rasa npu
HU3MEHEHUHU ero 00beMma.

40. IlpuMeHeHne epBOTro Havaia TEPMOAMHAMUKHU K u3omnpoueccaM. Kpyrooii mmpoiiecc
(rmukat). O6paTuMbie U HEOOpPATUMBIE MPOIIECCHI.

41. Bropoe nauano tepmoanHamuku. Lukn Kapuo u ero KIIJ{ qnst uneansHoro rasa.
Tepmoannamuueckast GyHKIHS COCTOSIHUS (SHTPOIIHS).

42. ®uznyeckuil cMbica s3HTponuu. Popmyna bonbimana as suTponuu. CBoicTBa
sHTponuu. CTaTUCTUYECKUI XapaKTep BTOPOTro Hayana TepMoIuHaMUKU. O COOTHOILIEHUH NOPSAIKA U
Oecriopsiika B PUPOJIC.

43. Tperbe HaUaJIO0 TEPMOAMHAMUKH. DJIEMEHTHl HEPAaBHOBECHOM TepPMOJMHAMUKH. SIBieHUE
nepeHoca.

44. CpenHee 4HCIO CTOJIKHOBEHHUH M CpEIHSS JUTHHA CBOOOTHOTO TTpoOera MOJIeKyII.
TennonpoBoanocts. Auddy3us Bayrpennee tpenue (Bsi3skocTh). KoapduuenTs! nepexoca.

45. CrepxnpoBoauMocTh. KynepoBckoe criapuBanue Kak He0OXOUMOE YCIIOBHE
cBepxnpoBoauMocTu. KyloHOBcKoe oTTankuBaHue U GOHOHHOE NpUTsHkeHne. CBEepXIpOBOAHUKH
MIEpPBOTO U BTOPOTO poja.

46. BricokoTemnepaTypHasi CBepXIpoBOAUMOCTh. MarneTuku. Teopust peppomaraeTnsma.
Jomennas ctpyktypa. [letns rucrepesuca. @eppurhl.

47. ®n3uka noJynpoOBOJHUKOB. JJIEMEHTHI 30HHON TEOPUH KPUCTAJUIOB. 30HHAs CTPYKTypa
SHEPreTHYECKOT0 CIEKTPa AMEKTPOHOB.

48. Metamibl, AUIEKTPUKHU U TIOTYIPOBOTHUKH 110 30HHOUN Teopun. CoOCTBEHHAS
IIPOBOJMMOCTD IOJYITPOBOIHUKOB. [IprMecHas mpoBOAMMOCTS MOJIYIPOBOJAHUKOB. P-n nepexon.

49. ®oTONnpOBOAMMOCTH MOJYIPOBOJHUKOB. JIFOMUHECTIEHIINS TBEPIbIX Tesl. KOoHTakT
3JIEKTPOHHOTO U JILIPOYHOTO MOIYNPOBOJHUKOB (p-N nepexon)CucreMa 3apskeHHBIX YacTHlL.
CoBpemenHas ¢uszndeckas kKapTuHa Mupa. YacTuiel u anTudactuiel. KBapku.

JU1s  caMOCTOSITENIbHOW PabOThl HUCMOJIB3YIOTCS METOJMYECKHE YKa3aHUs 0 OCBOEHHUIO
JUCLMIUIMHBI ¥ U3[JaHUS U3 CIIMCKA PUBEICHHON HM)KE OCHOBHOM M JIOTIOJTHUTEILHON JIUTEPATypPHI.

4.3.2.5. IlepeueHb TeM KOHTPOJbHBIX padoT, pedepartos, TP, PI'P, PIIP

1. ]_IGJ'IB " 3a1a41 Kypca (bHSI/IKI/I B CTAaHOBJICHMHU MHXCHECpA-TCXHOJIOT'a. O IIOCJIICACTBUAX
poheCcCHOHANTBHOM JIEATEILHOCTH C TOYKU 3PEHUS eIUHCTBA OMoCchepsl U OMOCOMATILHON TTPUPOIBI
YCJIIOBCKA. HpeI[CTaBJ'IeHI/Ie o Bcenennoii u B OeJIOM KakK (1)I/ISI/ILIGCKOM 00BEeKTE U eé 3BOJIIOIINH.
buocdepa. BzaumoaeiictBue opranusma u cpeibl. MeToapl TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO
nccaeaoBaHui B (pU3UKe.

2. qDYHI[aMeHTaJ'ILHOC CANHCTBO €CTCCTBCHHBIX HAYK, HE3aBCPIICHHOCTb €CTCCTBO3HAHUS U
BO3MOXHOCTH €I'0 I[anLHeﬁmero Pa3BUTHA. Baxneiinue >Tansl HUCTOpUHA (1)I/I3I/IKI/I. Ponp (I)I/ISI/IKI/I B
Pa3BUTUHU TCXHUKU U BIINAHHUC TCXHHUKH HA PAa3BUTHC (I)I/IBI/IKI/I.

3. HpenMeT MEXaHUKU. DJIEMEHTBI KHHEMATHKH TOUku. Du3ndeckoe MOACIUPOBAHUEC.
He3aBucumocTth poCTpaHCTBa OT BPCMCHHU B KJaccuueckoll MexaHuke. KuHemarmueckoe
OIMKMCaHUC NBUXCHHA. D1eMEeHThI BeKTOpHOﬁ anre6pL1. BCKTOp NnepeMeuICHus, yTb, CKOPOCTh U
YCKOPEHHUC B CiIydyac KpI/IBOJ'II/IHeI\/'IHOl"O JABMKCHUA U MaTepHaHBHOﬁ TOYKH. BBCI[CHI/IG IIOHATHA
HOPMAJIbHOT'O U TAaHI'CHIUAJIBHOI'O y'CKOpeHI/Iﬁ touku. O0 HU3MCPCHUAX U UX CHCI_II/I(i)I/I‘lHOCTI/I B
(I)I/ISI/IKC. O cMbIcne HpOPI3BO,I[HOI>'I " UHTCrpajia B (I)I/ISI/IKC MMPUIIOKCHUU K q)HSquCKI/IM 3aJadyaM.

4. Crenienn CBOGOI[BI, MaTepHaanoﬁ TOYKH U Tena. Ilonsatue 00 O606H_ICHHBIX KOOpAuHarTax.
Kunemaruka TBEPAOTO TECJa. YraoBas CKOPOCTD 1 YIJIOBOC YCKOPCHHC TCJIA.

5. Kunematnueckue XapaKTCPUCTUKHU BpalllaTCIIbHOTO ABUKCHUA U UX CBA3b C
KHHCMATUYCCKUMHU XAPAKTCPUCTUKAMU MOCTYNIATCIIBHOT'O ABUKCHU. KJIaCCI/I‘-ICCKa}I,
PCIITUBUCTCKAA, KBAHTOBAsA MCXaHUKH.

6. IlousTie COCTOSTHUA B KJIaCCUYECKON M KBAHTOBOI MEXaHMKE. rpaHI/II_IBI MPUMCHACMOCTH
KJIACCUYECKOM MEXaHUKH.



7. CoBpemeHHast TpakToBKa 3akoHOB HbroTona. I1epBbiii 3akoH HproTOHA Kak mocTynar o
CYLIECTBOBAaHUM MHEPLMAIBHBIX CUCTEM oTcueTa. COBpeMEHHasi TPAKTOBKA MOHSTHSI CHUJIbl KaK MEPBI
MHTEHCUBHOCTHU B3aUMOJEUCTBUS TEJ, IPOSIBIISIOLIEHCS B N3MEHEHUN UMITYJIbCa TEJ 3a BPEMsI UX
B3aMMO/ICCTBHIA.

8. Bropoii 3akon HproTOHA Kak ypaBHeHHE JABMXKEHUS Tena. TpeTuil 3akoH HeroTtoHa 1
ciydau ero HapymieHus. [IpeoOpazoBanus ["anwnes. [IpuHIIAIT OTHOCUTENFHOCTH B KIIACCHYECKON
MeXaHHKe. 3aKOH COXpaHEHUs UMITYJIbca KaK (yHIaMeHTalbHbIN 3aKOH Ipupoibl. CucTreMa IieHTpa
Macc. Teopema 0 ABMKEHUM LIEHTPA HHEPLIUU.

9. JIBm>xeHue Ten ¢ mepeMeHHOM Maccoi (BbIBOI ypaBHeHUM Memepckoro u L[nonkoBckoro).
[IpuHIAII OTHOCUTENIBHOCTH B KJIACCUYECKON MEXAHUKE.

10. A1IUTUBHOCTb MACChl U 3aKOH COXPAHEHHUS MacChl B IOPEISITUBUCTCKON MEXaHUKE U
00BETMHEHUS €r0 C 3aKOHOM COXPAHEHUs DHEPTUH, B PEISATHBUCTCKON MEXaHUKE B CBSI3H C
YCTaHOBJIEHHOM B3aMMOCBSI3bI0 MEXKJly JHEprUer U Maccoil. PersituBucTckas macca.
PenstuBuCTCKUI UMITYJIBC.

11. 3akoH coxpaHeHUsI MOMEHTa UMITyJIbca TeJa. MomeHT criibl. OCHOBHOM 3aKOH JUHAMUKH
BpaIlaTeIbHOrO ABMKEHHS. MOMEHT nHepuuu Tena. MoMeHT umMnynbca. 3aKOH COXpaHEHUS
MOMEHTAa UMITYJIbCA TEJa.

12. YpaBHeHUs ABMKEHUS U PABHOBECHUS TBEPJIOTO Teja. DIEMEHThl MEXaHUKH JKUJKOCTEH 1
razoB. BeiBos1 ypaBHeHus: bepHymim.

13. HennepumanesHblie cuctemsl oTcueTa. Cuibl nHepuuu. OCHOBBI  PEISTUBUCTCKOMN
MexaHukd. CrnenuanbHas TEOpHsT OTHOCHTEIBHOCTH DWHINTEHHA.

14. Tloctynatsl DiiHmTeitHa. B3aumMocBs3p mpocTpaHcTBa U BpeMeHu. [IpeoOpa3oBanus
Jlopenma. CrnenctBus u3 mpeoOpazoBanuii JlopeHa: OJHOBPEMEHHOCTh COOBITUH B pa3HBIX
CHUCTEMax OTCYeTa, JUIMHA TeJl B Pa3HbIX CUCTEMaX OTCUETa, JUIMTEIbHOCTh COOBITHI, HHTEpPBAJ,
npeoOpa3oBaHUs CKOPOCTEH.

15. DnekTpocTarrika B BAKyyMe U BEUIECTBE. DIEKTPUUECKUM 3apsa. [ucKpeTHOCTh 3apsia.
3akoH Kynona. HanpsskeHHOCTB AyieKTpruyecKoro nmosist. [IpuHuun cyneprno3uiunu noJiei.
DNEeKTPUYECKUN TUIIOJb U €r0 MOBEJACHHE B JIEKTPUUYECKOM I10JIE.

16. BBegeHue B BEKTOPHBIM aHANIM3. [ pailueHT, MOTOK BEKTOPA, TUBEPrEeHITHU.
DnekrpocTaTudeckas Teopema ['aycca. Pabora anekrpocrarnueckoro mois. Llupkynsmnust BekTopa
HaIpsKEHHOCTH 3JIEKTpocTaTuyeckoro noJid. [lorennuman snekrpocrtatuyeckoro noiist. Csizb MEXY
MMOTEHUMAJIOM U HAIIPSY)KEHHOCTBIO 3JEKTPOCTATHYECKOTO MOJIs. DKBUIIOTEHI[MAIbHBIE IOBEPXHOCTH.

17. IIpOBOIHUK B BJIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PAaBHOBECHS 3apsI0B Ha POBOJHUKE.
[ToBepXHOCTHASI INIOTHOCTH 3apsiaa. DIEKTPOCTATUYECKOE T0JIe B IIIOCKOCTH. [loBenenue
MIPOBOJIHUKA BO BHEIIHEM 3JIEKTPOCTATUYECKOM IOJIE . DIIEKTPOCTATHUECKAs 3AIUTA.
DIEeKTPOEMKOCTh YEIUHEHHOTO NpoBOAHUKA. [loTeHIIman 3apsxeHHoro mapa. KonaeHncatopsl.

18. EMKOCTh KOHAEHCATOPOB PA3NUYHON TreoMeTpruieckoil koHpurypauuu. CoeuHeHne
KOHJIeHcaTopoB. CTaTudeckoe noJje B BeuiecTse. JAusnekTpuku. MoJieKynbl JU3JIEKTPUKa Kak
ANEKTPUYECKUH JUIOJIb.

19. DHeprus AUNOJIA BO BHEUIHEM JIEKTPUUECKOM 1oJie. TUIbl TUANEKTPUKOB, IOBEACHHE
JTURJIEKTPUKOB BO BHELIHEM AJIEKTpHUecKoM noJe. [lonsapuzanus au3nekTpukoB. TUIibl
nonspuzauuu. [lonsipu3oBaHHOCTS.

20. Ilnockuii KOHAEHCATOP C JUAIEKTPUKOM. J(M3NeKTprudecKkas MPOHUIAEMOCTh CPEJIbI.
CBsi3aHHBIE U CTOPOHHUE 3apsbl.

21. Bextop anekrpuueckoro cmemieHus. Teopema ["aycca i BeKTOpa 3IEKTPUIECKOTO
CMELIEHUS.

22. O0beMHas INIOTHOCTb SHEPTUU IEKTPUUECKOTO T0JIS B AUIIEKTPUKE. DHEPrust
B3aUMOJICICTBUS ANEKTPUUECKUX 3apPsI/IOB.

23. DHeprus 3apsyKeHHOTO MPOBOJAHUKA. DHEPTHs 3apsHKEHHOTO KOHIEHCATOpa. DHEeprust
AIIEKTPOCTATUYECKOTO N0Jsl. OObeMHast IVIOTHOCTh SHEPT MU AIIEKTPOCTATUYECKOTO MOJIS.

24. TToCTOSTHHBIN 2JEKTPUUYECKUN TOK. Y CIOBUS CYLIECTBOBAHMS TOKAa. BEKTOP MI0THOCTH
Toka. 3akoH Oma B quddepenuunansroit popme. ConpoTUBICHHE TPOBOJHUKOB. MOIIIHOCTh TOKA.

25. 3akon [xoyns - Jlenna B quddepenumansroii popme. YpaBHeHHE HEPEPHIBHOCTH.
DNEeKTPOABUKYILAs CUJIA.



26. 3akon Oma B MHTErpalibHOU (popme (U1 HEOTHOPOHOTO y4acTKa memnu). [IpaBuna
Kupxroa a5t pa3BeTBICHHBIX LIETICH.

27. B3aumopeiictBue TokoB. OnpeesieHue eIMHULbI CUIIbl TOKA amIiepa.

28. O0mume cBeneHus 0 KojebaTeNbHBIX Mpoleccax. EMUHBIN MoAX01 K KoJeOaHHsIM
pa3nuyHOi pu3nuecKoi mpupoasl. KunemaTtnka rapMOHUYECKUX KoJeOaHui . AMITUIUTY 1A, KpyroBast
4JacToTa, aza rapMoHnYecKuXx koiebanuit. ['paduueckoe n3o0pakeHne TapMOHUYECKHUX KOJICOAHHIA
(BEKTOpPHBIC TUArpaMMbl). DHEPTUsl TapMOHUYECKUX KoseOaHui. ClioxKeHre rapMOHUIECKIX
konebanuii. buenns. @urypsr Jluccaxy. ['apmonndeckuii ananu3 (Pypbe-pasinoxeHue).

29. Unrepdepennus BoaH. Crosiane BoIHBI. BonHOBOM naket. ['pymmoBas CKOpOCTb.
DneMeHThl TapMOHUYECKOTO aHalu3a B ontuke. UHTepdepenus cera. KorepeHTHbIE BOIHBI.
YcnoBust uHTEp(HEPEHIIMOHHOTO MAaKCUMyMa U MUHUMYyMa. PacueT nHTepdepeHIMOHHOM KapTUHBI
OT JIByX UCTOYHHKOB.

30. dusnveckuii CMbICI CHEKTPAILHOTO pa3jioKeHus. MoaylnupoBaHHbIE KOJI€OaHMsI.
Kitaccnuecknii rapmoHndeckuid ocuuiuiaTop. [IpykuHHbIN MassTHUK. PU3HUECKUI MasTHUK.
Maremarnueckuii MasTHUK. CBOOOJHBIE TAPMOHUYECKUE KOJIEOaHUS B DJIEKTPUUECKOM
KOJIeOaTeIbHOM KOHTYpE.

31. KBanToBO€ cocTtosiHue. 3aaHne COCTOSTHUS MUKpodacTull. BonHoBast GyHKUMS U ee
cratnueckuil cmeici. [lpunnun cyneprno3unuu. KBanToBble ypaBHEHUS ABMKeHUs yacTull. Ob1ee
ypaBuenue lllpenunrepa. Ctaunonapaoe ypasuenue lllpenunrepa.

32. Onepatopsl pusnveckux BenuuuH. YacTuiia B 0THOMEPHOI MPAMOYTOIbHON
"MoTeHIMaIbHON siMe" ¢ OECKOHEYHO BEICOKMMHU CTeHKaMH. J[BHKeHHE CBOOOIHOM YaCTHIIBI.
JIMHEeHBIN rapMOHUYECKHUN OCIIMIUIATOP B KBAHTOBOUW MexaHuKe. [IpoxoxkaeHne 4acTuIlbl CKBO3b
MOTeHIMATbHBINA Oapbep. TyHHEIbHBINH 3D (DeEKT.

33. Atowm. I[Tnanerapuas Mmonens aroma Pesepdopaa. IToctynaret bopa. ATom Bogopoaa u
BOJIOPOJIOTIOIOOHBIE aTOMBI B KBAHTOBOM MexaHuKe. KBaHTOBBIEC uncia. DHEPreTUYECKUM CIIEKTP
BOJIOPOI0NIOA00HBIX aToMoB. [llupuHa ypoBHel. MarHuTHbIE MOMEHTBI 3JIEKTPOHOB M aTOMOB.
I'mpomaruutHoe oTHOMIEHHE. CIIUH AJIEKTPOHA.

34. CnuHOBO€ KBaHTOBOE YMCJIO. 3aKOHOMEPHOCTH B CIIEKTpE aToma Bojopoa. [IpuHimn
[Taynu. [lepuonuueckas cucrema s3nementoB . 1. Menzeneena.

35. Monekyna. MoHHas 1 KoBajieHTHasl CBA3U. MoJiekyna BoJIopo/ia. DHEPTeTUYECKUM CIIEKTP
MOJIEKYJL.

36. CTaTUCTUYECKUH U TEPMOJMHAMUYECKUN METOBI Hccaea0BaHus1. Makpockonmyeckue
napameTpsl. BHyTpeHHsss 3Heprusa. MOoJIeKylIsipHO-KUHETHYECKass TEOpUs UICAIbHBIX Ta30B
VYpaBHEHHE COCTOSIHUS UACATBHOIO Ta3a. DHEPreTHYeCKOe 3HAaUCHHE YHUBEPCAIbHOM Tra30BOM
MIOCTOSTHHOM.

37. OCHOBHOE YpAaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUU HACAIBbHBIX TIa30B.
MonexkyasspHO-KMHETHUECKHUI CMBbICI TemnepaTypbl. CTaTUCTUUECKUE PACTIPENEIICHHS. 3aKOH
MakcBeria Juist pacrpefesieHsi MOJIEKYJ UA€aIbHOTO ras3a o CKOPOCTSIM.

38. Pacnpenenenue bonbimana. Yucno creneneit cBoOOIbI MOJIEKYIbl. 3aKOH PABHOMEPHOTO
pacnpesieNieHus: SHEPTUH 10 CTETEHSIM CBOOO bl MOJIEKYIIbI. TemnIoeMKOCTb.

39. TennoeMKOCTh MHOTOATOMHBIX I'a30B. He1ocTaTOUHOCTh KITaCCUYECKON TEOpUn
terioeMkocTu. OcHOBBI TepMoauHamMuKku. [lepoe Hauano Tepmoannamuku. Pabora raza npu
U3MEHEHHH ero oobema.

40. IIpuMeHeHne nepBOTro Havajaa TePMOJUHAMUKH K u3omnpoueccam. Kpyrosoii nporecc
(k). O6paTuMbie U HEOOPATUMBIE TTPOIECCHI.

41. Bropoe nHauano tepmoanHamuku. Lukn Kapuo u ero KIIJI nns naeansHoro rasa.
TepmoaunaMuyeckas (yHKINS COCTOSIHUS (SHTPOIINSA).

42. @usndeckuil cMbica s3HTponuK. Popmyina bonbumana i sHTponuu. CBONCTBa
sHTponuu. CTaTUCTUYECKUI XapaKTep BTOPOro Havdajla TEpMOJUHAMHUKHN. O COOTHOILLIEHUU MOPsAKA U
Oecropsiika B MPUPOJIE.

43. Tperbe Ha4aI0 TEPMOAMHAMUKH. DJIEMEHTHI HEPABHOBECHOM TEPMOJUHAMUKU. SIBleHHE
IepeHoca.

44. CpenHee 4YMCIIO CTOJIKHOBEHMH M CpPeIHSS JUTMHA CBOOOIHOTO Ipobera MoJIeKyII.
TennonpoBoanocts. Juddysus Buyrpennee tpenue (Bs3kocTs). Koadpuiments! nepeHoca.



45. CpepxmpoBoauMocTb. KymmepoBckoe ciapuBaHne Kak He0OX0IMMOE YCIIOBUE
cBepXnpoBoAUMOCTU. KynoHoBCKOe oTTankuBanue u (POHOHHOE NpUTsDKeHne. CBEpXIPOBOTHUKH
IIEPBOTO U BTOPOI'O pOAa.

46. BricokoTemnepaTypHasi CBepXIpoBOAUMOCTh. MarneTuku. Teopus peppomaraeruszma.
Jomennas crpykrypa. [letnsa rucrepezuca. @eppUrsl.

477. ®u3uka noJyNpOBOJAHUKOB. DJIEMEHTHI 30HHOM TEOPUU KPUCTAIIIOB. 30HHAS CTPYKTYpa
JSHEPreTUYECKOIO CIIEKTPA JIEKTPOHOB.

48. Metaibl, IUAIEKTPUKU U TOJYIPOBOIHUKU 110 30HHOM Teopun. CoOCcTBEHHAs
IIPOBOJMMOCTD HOJYIIPOBOIHUKOB. [IpuMecHas mpoBOAMMOCTD MOJIYIIPOBOJAHUKOB. P-n nepexo.

49. ®oTonpoBOAUMOCTD MOIYIPOBOJAHUKOB. JItoMuHecieHLns TBepaAbIX Ted. KonTakrt
JIEKTPOHHOTO U JABIPOYHOIO MOJIYIIPOBOIHUKOB (p-n nepexoa)CucreMa 3apsHKEeHHBIX YaCTHIL.
CoBpemenHas (usznyeckas KapTuHa Mupa. YacTUIbl 1 aHTHYacTULBL. KBapKH.

4.3.2.6. IlIpuMepHbIil IepeYeHb TeM KYPCOBbIX padoT (IP0EKTOB)
He nnanupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJIOT UM

B mpomecce ocBoenus aucnuiumHbl  "®du3nka" HMCMOIB3YIOTCS METOJbl  OOydYeHus,
CrocoOCTBYIOIME OOECTICUCHUIO TOJOKUTEIFHOTO MOTHBAIIMOHHOTO HACTPOsI CTYJASHTOB Ha
M3yYeHHE y4eOHOro Marepuaiia, (GopMHpOBAaHUE YMEHHHA HAXOJIUTh M NMPUMEHITh WH()OPMAIHIO B
obOnactH (M3HMKHM JUIS YCIEIIHOTO OCBOCHHUS MPO(EeCCHOHATLHO OPUEHTHPOBAHHBIX JUCIUIUINH H
00BEKTOB Oynymeit  mpodeccHOHATbHOW  JIEATEbHOCTH: MpoOJIEMHOTO W3JI0KCHHS,
mpoheCCHOHANBHOTO KOHTEKCTa, YIpaBJICHUS CaMOCTOsITeNbHOM paboroi. I[lpum mpoBenenuun
MPAKTUYECKUX  3aHATHH  MPOHUCXOTUT OOCYXKJCHHWE PA3IMYHBIX MPOOJIEMHBIX  CHUTYaIlUH,
IpernoaBaTesib NOApPOOHO OOBSCHSET BCe IIaru perieHust (Gu3nyYecKkoil 3amadd. 3aTeM CTYyIEHTHI
CaMOCTOSITENIbHO BBITIOJIHSIIOT aHAJOTHYHbIE 331aHus. Bo BpeMs BbINOIHEHUs 1a00paTOPHBIX paboT
(bopMUPYIOTCS KOJUIEKTUBBI U3 2-3 CTYIEHTOB JUIsI BHIIIOJIHEHUS UCCIIEIOBATEILCKUX PabOT MO OHOM
TEMAaTHKe, TEM CaMbiM (POPMHUPYETCS TOTOBHOCTh M CIIOCOOHOCTh 00YJaronIuxcsi K paboTe B MaJlbIX
TBOPUYECKUX TPYIIAX.

6. OueHovHbIe CPeACTBA VISl TEKYLEro KOHTPOJIsSl yCIIeBAeMOCTH,

HpOMe)I(yTOqHOﬁ aTTeCTAallUi 110 UTOraMm OCBOCHHUA IUCHUIIJIMHBI.
@DOH/IBI OIICHOYHBIX MAaTEPHAIOB (CPEICTB) MPUBEACHBI B IPHIIOKEHUU.

7. Y4eOHO-MeTOANYECKOe U MHPOPMALIMOHHOE o0ecTiedeHHe TUCIMIIMHBI.

7.1. OcHOBHasl y4eOHO-METOAUYECKAA JTUTEPATYyPA N0 JUCHHUILINHE

1. Dnennues, M. b. Teopernueckue ocHOBBI ¢usuku / M. b. DnenaneB. — Mocksa, HxeBck
: Unctutryr xommbioTepHbix uccienoBanuid, 2019. — 500 c. — ISBN 978-5-4344-0634-5. -
https://www.iprbookshop.ru/92092.htmi

2. Imutpuena, E. . ®usuka : yauednoe nocodue / E. . ImutpueBa. — 2-e uza. — Caparos
: Ain Ilm Dp Memma, 2019. — 143 c¢. — ISBN 978-5-4486-0445-4. -
https://www.iprbookshop.ru/79822.htmi

3. MounekynsapHas (pu3MKa ¥ OCHOBBI TEPMOJAMHAMUKH : yuyeOHOe mocodue / coctaButenu O.
M. AnsikoBa. — MockBa : A Ilm  Ap Memma, 2022. — 222 c -
https://www.iprbookshop.ru/116365.html

7.2 I[OIIOJIHI/ITCJILHEIH yqe6H0-MeTonnqec1€aﬂ JUTEpaTypa nmo IMmCIaMILIHHE
1. bonmapeBa, C. A. @usuka. OnextpomarHetusM. JlabGopatopHast pabora Ne 2-15
«M3mepenne cuibl Amriiepa, JAEHCTBYIOIIEH Ha MPOBOJHUK C TOKOM B MarHUTHOM II0JIE»
naboparopnas padora / C. A. bonnapeBa. — Mocksa : M3narensckuit Jlom MUCuC, 2021. — 21 c.
- https://www.iprbookshop.ru/116976.html



2. bonpmapeBa, C. A. Ousuka. DnextpomarHetusM. JlabGopatopHast padora Ne 2-02
«3MepeHne COMPOTHBJICHUN METOJAOM MOCTa YUTCTOHa» : JabopatopHas pabora / C. A.
bonmapeBa. — MockBa : Mspmarensckuit  Jlom MUWCuC, 2021. — 20 c. -
https://www.iprbookshop.ru/116974.html

3. [lepmunOB, A. B. O6mas ¢usuka. 3agaun ¢ pemieHusMy : 3agadnuk / A. B. Ilepmunos, 1O.
A. bapkoB. — CaparoB : BysoBckoe o6pasoBanue, 2020. — 725 cC. -
https://www.iprbookshop.ru/95156.html

4. Hermad A.A., SABopckuii .M. Kypc ¢usuku (B 3-x T.): yueOHOE TOCOOHE TSl BTY30B. - M.:
Bricmras mkoua, 1977. - 157 2k3.

5. Bombkenmreitn B.C. COopHuk 3amad mo obmemy Kypey ¢usuku. - M.: Beiciias mkodna,
1973-2007. -200 sk3.

6. A A.®. O6mmit kypc ¢usukn. Ou3udeckne OCHOBBI MEXaHUKH: KOHCIIEKT JIeKIuii / A.D.
An, A.B. Camoxun. — Mypom: UIIL MU Bal'V, 2005. - 87 c. - 110 aks.

7. A A.®. OCHOBBI KJIaCCUUECKOH ANMEKTPOAMHAMUKH: ydeOHoe nocodue [I'pud] / A.®. An,
A.B. Camoxus. - Mypom: UIILl MU Bal'Y, 2007. - 192 c. - 175 k3.

8. AH A.®. O6mmit kypc ¢uzuku. PU3HYECKHE OCHOBBI KOJEOATENBbHBIX M BOJHOBBIX
nporueccoB: KoHCHeKT jaekiuil / A.®d. Ax, A.B. Camoxun. — Mypom: UIIL] MU Bal'V, 2007. - 136 c.
- 70 9k3.

9. Marnees II.H. O0mmii kypc ¢pusuxu. KBantoBas u sigepHas ¢puzuka: KOHCHEKT JIEKIUH /
[II.H. Margees, B.A. llnsaruna. - Mypowm: UIIL MU Bal'V, 2008. - 133 ¢. -40 sk3.

10. OcCHOBBI KIIACCHYECKOW TEOPUU JJIEKTPOMArHETH3Ma: METOJINYECKHE YKa3aHHs K
MPAKTUYECKUM 3aHATHIM O JUCHUIUINHE «DU3MKay s CTYIEHTOB 00pa3oBaTENbHBIX MPOTpaMM
01.03.02 IMpuxknamnas matematuka u wHbopmaruka; 10.03.01 HMudopmarmonHas 06e30TacHOCTH;
11.03.01 Pagmorexnuka; 12.03.01 IlpuGopoctpoenue / coct. An A.D. [DnekTpoHHBIH pecypc]. —
OnektpoH. TekcToBble naH. (0,74 M06). — Mypom: MU (puman) Bal'y, 2015. - 100 k3.

11. Konebanust 1 BONHBI: METOJ. YKa3aHHUS K MPAKTHUYECKUM 3aHATHAM 10 Kypcy "OOmas
¢uzuka"; coct. A.®. An // Mypom: UITIL MU Bal'V, 2008. - 50 ¢. - 100 »x3.

12. KonebarenbHble M BOJHOBBIE TPOIECCHI: METO/I. YKa3aHUs K JIa0OpaTOpPHBIM paboTaM o
kypcy "Oo6mas ¢usnka"; coct. A.®. An, P.A. llITeixoB // Mypom: UIIL] MU Bal'Y, 2008. - 62 c. -
100 k3.

13. OcHOBBI MOJIEKYISIPHOHN (DU3UKU U TEPMOJUHAMHKHU: METOJ. YKa3aHUSl K MPaKTUYECKUM
3aHATUSAM TO aucuuiuinHe "®usuka" Uid CTyIEeHTOB 00pa30BaTENbHBIX MPOTrpaMM TEXHUYECKOTO
npoduis; coct. A.®. An // Mypowm: UTIL MU Bal'Y, 2010. - 47 ¢. - 50 sk3.

14. KBanTtoBasi u snepHas (u3MKA: METOJA. yKa3aHUS K MPAKTHUUECKUM 3aHATUSAM IO
qucuuiuinHe "®duszuka" 9 CTYICHTOB TEXHMYECKHMX HamlpaBJICHMM NOATrOoTOBKH; cocT. M.H.
PerxkoBa // Mypowm: UITIL] MU Bal'V, 2012. - 44 c. - 60 k3.

7.3. IlepeyeHb MH(OPMAIUOHHBIX TEXHOJIOTH I, MCIOJIb3yeMbIX IIPH
OCYHIeCTBJIEHHH 00PAa30BATEIBHOI0 MPOILEcca MO AMCIHUIIMHE, BKJIKYas
nepeyeHb MPOrpaMMHOI0 odecnevyeHusi U HH(POPMAIUOHHBIX CIIPABOYHBIX

cUCTEM

B o6pa3013aT CJIBHOM mponecce HCIOJIB3YIOTCA I/IH(I)OpMaLII/IOHHLIe TCXHOJIOI'UH,
PCAIIN30BaAHHBIC Ha OCHOBC I/IH(l)OpMaLII/IOHHO-O6pa30BaTe)'IBHOFO IroprTajia HHCTUTYTa
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAIIMOHHON CETH MHCTUTYTA:

- IpCA0CTAaBJICHUC y‘Ie6HO-MeTOZ[I/I‘{eCKI/IX MaTCepuUaJIOB B 2JICKTPOHHOM BH/JIEC;

- B3aHMOHeﬁCTBHe Y4aCTHUKOB 06pa30BaTean0r0 nponoecca 4YCpe3 JIOKAJIbBHYIO CCTbh
uHcTUTYTa U MHTEpHET;

- IpeaOCTAaBJICHUC CBeL[eHI/II\/'I 0 pe3yiibTaTax yqe6H0171 ACATCIIBHOCTU B DJICKTPOHHOM JIMYHOM
KaOuHeTe 00yJaromerocs.

I/IH(bOpMaL[I/IOHHBIC CIIpaBOYHBIC CUCTCMBI:

http://www.physicsnet.ru/index.php/social/downloads

http://www.google.com/

http://www.yandex.ru/

http://www.rambler.ru/



[Iporpammuoe obecrieueHue:

7-Zip (GNU LGPL)

Mozilla Firefox (MPL)

Free Commander XE (JIuuensuonnoe cornamieane FreeCommander)
Adobe Reader XI (OO0mue ycioBus UCMOJIb30BaHUs TPOAYKTOB Adobe)

7.4. Ilepevyenb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHHKALIMOHHOM CeTH

«/HTEepHET», HEOOXOAUMMBIX /IJIsl OCBOCHHS JUCHUIIINHbBI
iprbookshop.ru
physicsnet.ru
google.com
yandex.ru
rambler.ru
mivigu.ru/iop

8. MarepuajibHO-TeXHHYECKOe o0ecneyeHne JUCHUIIUHbI
JlexunoHHasA ayaAuTOpUs
Oxpan HacteHHBI Goldview; mpoektop Acer X128H DLP Projector; mepcoHambHBIM
kommnbroTep. JlocTym k cetn MHTEpHET.

JlabopaTtopust puznku

JlaGopatopnast ycranoBka «IIpubop OOepbeka»- 2 mT.; mabopaTopHasi yCTaHOBKa
«DPu3NuecKuii MasTHUK»-2 IIT.; J1a0opaTopHas yCTaHOBKAa «OJEKTPUUECTBO U MAarHeTU3M»,
YCTaHOBKa JUIsl OMNpENEeNeHUs] CUJIbl TPEHHsS B OMope; TPUPWIAPHBIA MOJBEC; HAOOPHI TPY30B;
IITAHT€HIUPKYJIH; MUKPOMETPBI; YCTAHOBKA JUISI U3MEPEHUS CONMPOTHBICHUNH METOJIOM MOCTHKA;
yCTaHOBKa Ui  U3MEPEHHMs]  €MKOCTH  KOHIEHCATOpOB;  MOCT  IOCTOSIHHOTO  TOKa;
AIIEKTPOM3MEPHUTENbHBIE  NPUOOPBI;  peocTaThl; ONIOKM TMHUTAHMS, TAHTE€HCTaJbBAaHOMETPHI,
CEeKYHJIOMEpBI; KOMIUIEKT METOJUYECKHX YyKa3aHUM; JJIEKTPOHHBIE METOAMYECKHE YKa3aHUs;
I[K:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mr..Oxpan
MoOmibpHBIH Classic Solution Premier Vela Express; Hoytoyk ASUS (nepenocHoit). Jloctym K ceTu
HNutepner.

JlaGopaTopust MEXaHUKH, SJIEKTPUUYECTBA U AJIEKTPOMArHeTu3Ma

JlaGopatopnass ycraHoBka «IIpubop OOepbeka»- 2 mT.; mabopaTopHasi yCTaHOBKa
«DPu3nuecKuid MasATHUK»-2 IIT.; J1a0opaTopHas YCTAaHOBKAa «JEKTPUYECTBO M MAarHETH3M,
YCTaHOBKA JUIsl OMpENeiCHUs] CUJIbl TPEHUs B OIMope; TPUPWIAPHBIA MOJBeC; HAOOPHI TPY30B;
IITAHTCHIIUPKYJIH; MUKPOMETpPBI; YCTAaHOBKA JUISI U3MEPEHUS COMPOTHBICHUNH METOJIOM MOCTHUKA;
yCTaHOBKA  JJIi  M3MEPEHHSs  EeMKOCTH  KOHIEHCATOpOB;  MOCT  IOCTOSIHHOTO  TOKa;
ANIEKTPOU3MEPHUTENbHBIE  NPUOOPBI;  peocTaThl; ONIOKM TMHUTAHMS, TAHTE€HCraJbBAHOMETPHI,
CEKYHJIOMEpbI; KOMIUIEKT METOJUYECKHX YyKa3aHUM; JJIEKTPOHHBIE METOJAMYECKHE YKa3aHUs;
I[MK:(mATX350W;1C2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mt..Oxpan
moounbHBIH Classic Solution Premier Vela Express; noytoyk ASUS (nmepenocHoif). Jloctyn k ceTu
HHurepHer.

JlaGopatopus ¢puzuku

I'eneparoper 13-33; ocummnorpag CI-5; nmupomeTrp ONTHYECKHH; KaMepPTOH; MPYKUHHBIN
MasiTHUK; HaOOpBl I'Py30B; YCTAaHOBKA JUIf TOJIyUYEHHsI CTOSYMX BOJH; Mara3uH €MKOCTeH; lamma
TJICIOIIETO  pa3psaa; MeTajulorpaguyeckuii ~ MUKPOCKOTI, MUKpPO(OH;  JUHAMUK;
ANIEKTPOM3MEPUTENbHBIE MPUOOPHI;,  MPOEKIMOHHBIE ammaparbl; (HOTORIEMEHT; OJIOKU MUTAHHUS;
AJIEKTPOM3MEPUTENbHBIE MPUOOPHI; peocTaThl; HA0Op AU(MPAKIMOHHBIX PEHIETOK; CBETO(PHIBTPHI;
KOMIUIEKT METOJMYECKHX YKa3aHUN; DJIEKTPOHHbIE METOJMYECKUE YKa3aHUS; HATJSIHbIE MTOCOOUS;
[MK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa  PS/2;M/Ont.PS/2;19"TFT)-1 IIT..
Oxpan moounbHbId Classic Solution Premier Vela Express; Hoyroyk ASUS (nepenocHoii). JlocTym k
cetu MHTepHeT.



Jlaboparopust KonebaHU U BOJH, ONTUKA

I'eneparoper 13-33; ocummnorpag C1-5; mupomMeTrp ONTHYECKHI; KaMEPTOH; MPYKUHHBIN
MasiTHUK; HaOOpBI I'PY30B; YCTaHOBKA [yl IOJIyYEHHs CTOSYMX BOJIH, Mara3uH €MKOCTEH; JamIia
TJICIOUIETO pa3psAla;  MeTauiorpaduuecKuii MUKPOCKON;  MHUKpPO(OH; IHUHAMUK; DIEKTPO-
W3MEpHUTENbHbIE TPUOOPHI; NPOCKIIMOHHBIE anmaparbl;  (OTOIEMEHT; OJIOKM MUTaHUS;
AIIEKTPOU3MEPHUTENIBHBIE MPUOOPHI; PeocTaThl; HA0OP MU(PPAKIMOHHBIX PEIIETOK; CBETO(GHIIBTPHL;
KOMIUIEKT METOJMUYECKIX YKAa3aHUW; DJICKTPOHHBIE METOJWYECKUAE YKAa3aHMS; HATJISIHBIC MTOCOOHS;
[MK:(mATX350W;1C2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mT..Dxpan
moOmnbHEIH Classic Solution Premier Vela Express; Hoyroyk ASUS (mepenocnoii). Joctyn k cetn
HNutepner.

JlabopaTopust pu3nKu

JlaGoparopHass ycraHoBka «VccimenoBaHue razopaspsiiHOTO CU€TYMKa»; YCTaHOBKa JUIS
UCCIIEIOBAHUSL  XapaKTEpUCTUK (OTOPE3UCTOpA; CIEKTPOCKOM; JIPOCCENbHO-PTYTHAsl JlaMIla;
razopaspsiHbie TPYOKH; BBICOKOBOJBTHBIM HMHAYKTOP; cTmiockorn CJIII-1; nasep, ontuueckas
CKaMbs; HaOOp AU(PPAaKIMOHHBIX peleTok; cueTdyuk ['eiirepa-Mromiepa; CuUeTUHMK-CEKYHIOMED;
ANIEKTPOU3MEPHUTENbHBIE MPUOOPHI; TEPMOCTAThl; OJIOKM MUTAHMS; PEOCTaThl; MUKpockon Mup;
MaHOMETphI; MEpHbIE CTaKaHbl; HACOCHl; BEChl TEXHHYECKHE; HaOOp pa3HOBECOB; JIOTOMETP;
CEKYHJIOMEpBI; MarasuH €eMKOCTEW; Mara3uH COINpPOTUBIIEHUI; TepMomnapa; OaUIOHBI; KOMILUIEKT
METO/JMYECKUX YKa3aHUH; IJIEKTPOHHBIE METOAUYECKHE YKa3aHHs; HarjisigHble mocodus. DKpaH
mobmbHbI Classic Solution Premier Vela Express; noyroyk ASUS (neperocHoii). JlocTym K cetu
HuTtepner.

JlaGopaTopust pu3uku TBEPIOTO TENA M aTOMA, MOJIEKYJISIpPHOU (PU3UKH

JlaGoparopHas ycraHoBka «VccrmenoBaHue razopaspsiiHOTO CUETYMKA»; YCTaHOBKA JUIsS
UCCIIEIOBAHUSI  XapaKTepUCTHUK (OTOPE3UCTOpA; CIEKTPOCKOM; JIPOCCENbHO-PTYTHAsl —JlaMIla;
razopaspsiaHbie TPYOKH; BBICOKOBOJBTHBIM HHAYKTODP; cTmiockom CJIII-1; masep, onrtuueckas
CKaMbs; HaOOp IU(PaKIMOHHBIX PEHIETOK; cueT4yuK [ eirepa-Mrojiepa; CYETUHMK-CEKYHIOMED;
ANIEKTPOU3MEPHUTENbHBIE MPUOOPHI; TEPMOCTAThl; OJIOKM MUTAHHS; PEOCTaThl; MUKpockon Mup;
MaHOMETpBI; MEpHbIE CTaKaHbl; HACOCHI; BEChl TEXHHUYECKHE, HAaOOp pa3HOBECOB; JIOTOMETD;
CEKYHJIOMEpbI; MarasuH €eMKOCTEW; Mara3uH COIPOTUBIICHUI; TepMomnapa; OaUIOHbI; KOMILIEKT
METO/JMYECKUX YKa3aHUH; AIEKTPOHHBIE METOAUYECKHE YKa3aHHs; HarjsaHble mocodus. DKpaH
mobwmibHbIi Classic Solution Premier Vela Express; noyroyk ASUS (neperocHoii). JlocTym K ceTu
HNutepner

9. MeTonnqecmle YKa3aHusd 110 OCBOCHHUIO JUCIUILIMHBI

JUIs  yCIIEIIHOTO OCBOEHMSI TEOPETHUYECKOro Marepuana OOYdYarolIMHCsA: 3HAKOMHUTCS CO
CIIMCKOM PEKOMEHIyeMOIl OCHOBHOW M JIONOJHHUTENBHOM JIUTEpaTyphl; YyTOUHSET Y IpenoiaBaTels,
KaKUM JIONOJIHUTEIbHBIM IMOCOOUAM CIEQyeT OTAaTh NPEANOYTEHHE; BEJET KOHCIEKT JIEKUUH U
popabaThIBaeT JEKIIMOHHBIN MaTepual, MoJb3ysICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU IIOCOOUSIMH.

Ha mnpakTuuyeckux 3aHATUAX MPONUICHHBIM TEOPETUUYECKMH MaTepual I0AKpEIIseTcs
pELIEHUEM 3a/1a4 110 OCHOBHBIM T€MaM JAMCLMIUIMHBI. 3aHATHS IPOBOISTCS B KOMIIBIOTEPHOM KJIACCE,
UCTOJb3ys CHelHaibHOE HporpaMMHoe obecnedenue. Kaxnol mnoarpynme oOydaromuxcs
IpernojiaBaTellb BbIACT 3a/ady, CBS3aHHYI0 C pa3padOTKOM M MporpaMMHON peanu3anuei
arOpuTMOB 00paboTKM MH(popMaIuK. B koHIle 3aHATHS 00ydarole AeMOHCTPUPYIOT MOIy4YeHHbIE
pe3yiabTaThl MPETNoIaBaTel0 U MPH HEOOXOAMMOCTH Aeal0T padoTy Haj OIIHNOKaMH.

Jlo BBINOJHEHUS J1a00paTOPHBIX PabOT 0Oy4aromIMHCA HM3ydaeT COOTBETCTBYIOIIMH pa3fen
teopun. Ilepen 3aHsATHEM CTYIEHT 3HAKOMUTCS C ONMCAHUEM 3aJaHWi Ui BBINOJHEHHS paboThI,
BHUMATENbHO U3y4aeT COJIepXKaHWe U MOPSIOK MpoBeleHHs JabopaTopHoil paboTsl. JlabopaTopHas
paboTa MpoBOAATCS B KOMIIbIOTEPHOM Kitacce. O0yydaronuecs BHIIOIHIIOT HHIUBHIYaTbHYIO 3a7a4y
KOMIIBIOTEPHOTO MOJIEJIMPOBAHUS B COOTBETCTBUM C 3aJaHMEM Ha JabopaTopHyio paboTy.
[lonyueHHble pe3ynbTaThl HUCCIENOBAHUN CBOAATCA B OTYET M 3AIUMLIAKOTCS IO TPaJUIIMOHHON
METOJMKE B KJacCe Ha CJeayloleM JabopaTopHOM 3aHATHH. HeoOxXoauMblil TeopeTHyecKHi



MaTepuall, MHIUBUIyalbHOE 3a/laHue, LIard BHIIOJIHEHHUS JIAO0OpaTOpHON paboThl M TpeOOBaHUE K
OTUETYy TIPUBEACHBI B METONMYECKMX YKA3aHUAX, pPa3MEIIEHHBIX Ha HHPOPMAIIMOHHO-
00pa3oBaTeIbHOM MOPTaJie HHCTHUTYTA.

CamocrositenbHas paboTa OKa3blBaeT BaKHOE BIMSHWE HAa (OPMHPOBAHWE JUYHOCTH
OyIylIero CrennaaucTa, OHa TIAHUPYETCs 00YJIarOIIMMCS CaMOCTOATeIbHO. Kaxapiit oOyJarommiics
CaMOCTOSITEIIBHO ONPEACISeT PEeKUM CBOEH paboThl M Mepy Tpyna, 3aTpayMBaeMOro Ha OBJIAJCHHE
y4eOHBIM COJepKaHueM JUCHUIUTMHBI. OH BBINOJHAET BHEAYAUTOPHYIO paboTy W H3ydeHHE
pa3zaenoB, BBIHOCUMBIX Ha CaMOCTOSITENbHYIO paboTy, MO JIMYHOMY HHIMBHAYaJIbHOMY IUIaHY, B
3aBUCUMOCTH OT €r0 MOJArOTOBKH, BPEMEHHU U IPYTUX YCIOBUM.

dopma 3aKIOUUTENBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTrTecTalunu — 3K3ameH. /[l
IIPOBEJICHUS IPOMEKYTOYHOM aTTeCTallMU MO JAUCHUIUIMHE pa3paboTaHbl (POH]I OLEHOUHBIX CPEICTB
u OaJUTbHO-PEHTHHTOBAsT CUCTEMa OICHKH Y4YEeOHOW JesSTeNbHOCTH CTyneHToB. OleHka 1o
JTUCIUIIIINHE BBICTABJISETCS B WH()OPMAIIMOHHOW CHUCTEME M HOCHUT WHTETPUPOBAHHBIN XapakTep,
YUYUTBHIBAIOIIMNA PE3yJIbTaThl OLICHUBAHUS YYACTHSl CTYJIEHTOB B ayJUTOPHBIX 3aHATHUSAX, KauyeCTBa U
CBOECBPEMEHHOCTH BBITIOJHEHHUS 3aJaHUd B XOAE€ H3YYCHHUS AUCUUILUIMHBI M MPOMENKYTOUHOMU
aTTeCTalUu.



[Iporpamma cocraBiena B cooTBeTcTBUM ¢ TpeboBanusmMu PI'OC BO mno HampapieHHIO
15.03.05 Koncmpyxmopcko-mexnonozuueckoe obecneuernue MauuHoCmpoumenbHulx npouseo00Ccme u
IPOQUIIIO NOATOTOBKHU 1eXHOI02UA MAUUHOCPOEHUS
Pabouyto mporpamMmmy coctaBui x.m.H. LlImeikoe Poman Anexcanopoeuy

[Iporpamma paccmoTpena u oioOpena Ha 3aceganuu kadenpor OIIM

npotokoJ Ne 21 ot 27.04.2022 rona.
3aBenyromuii kadenpoit @IIM Opnos A.A.
(IToanuce)

PabGouass mporpamma paccMoTpeHa © OJ0OpeHa Ha 3aceAaHHH Y4eOHO-METOIUYECKOU
KOMHUCCUU (aKyabTeTa

npotokoJ Ne 6 ot 12.05.2022 rona.
[Ipencenarens komuccuu MCO Kanunuuenxo M.B.
(ITogmuce) (®.1.0.)




Juer aAKTyaJIM3anuu pa60qei'l nmporpaMmbl JTUHCHUIIJIMHBI

[Tporpamma onoOpena Ha

y4eOHBIH TO/I.

[Tpotokou 3aceqanust kadeapnr Ne

3aBenyromuit kadenpoit

[Iporpamma o106peHa Ha

[TpoToxoi 3acenanus kadeapor Ne

3aBenyromuit kadenpoit

[Iporpamma ono6peHa Ha

OT 20 ropa.
(ITonmuce) (®.1.0.)
Y49eOHBIN TO/I.
oT 20 ropa.
(ITogmuce) (®.1.0.)

Y4eOHBIN TOJI.

[TpoToxon 3acenanus kadeapor Ne

3aBenyromuii kadenpoit

OT 20 rona.

(IToxmuce) (©.1.0.)



Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPeICTB) MO IUCHHUILINHE
®dusuka

1. OneHo4yHbIe MaTepHAJbI VISl IPOBEACHUS TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH

Io AMCIOMIIJINHE

OIIK - 5
3aznaHus B TECTOBOM opme

1.
1)
2)
3)

2.
1)
2)
3)

3.
4)
5)
6)

4.
1)
2)
3)
4)

5.

[Iepemenienue — 37o0:

JIMHUSA, 110 KOTOPOU JIBUrajoCh TEJIO

BCKTOD, HpOBGZ[GHHBIfI U3 HA4YaJIBHOT'O ITIOJIOKECHHUA TCJIa B KOHCYHOC
JUIMHA TPAKTOPHUH, IO KOTOPOU JIBUrajoCh TEJIO

BexTop MrHOBEHHOM CKOPOCTH HAIIPABJIEH I10:
KacaTeJIbHOW K TPA€KTOPUU JBUKEHUS
MIEPEMELIEHUIO TOYKH

paauycy KpUBH3HBI TPAEKTOPUHU

BekTop cpenHel cCKopoCTH HanpaBJiIeH TI0:
KacaTeJIbHOW K TPaeKTOPUU JBUKEHUS
MIEPEMELIEHUIO TOYKH

paauycy KpUBH3HBI TPAEKTOPUHU

CKOpOCTh N3MEHEHUS BEKTOPA UMITYJIbCA MATEPUATIbHOM TOUYKH BO BPEMEHH paBHA:
W3MEHEHHIO KHHETUYECKOM SHEPrun TOUKU

cujie, IEUCTBYIONIEH HAa TOUKY

CKOPOCTH TOUYKHU

YCKOPEHUIO TOUKH

Teno Gpomreno co ckopocthio 10 M/C IO yriIoM TPUALIATH TPATycoOB K Topu3oHTy. He

YUUTBIBAsI COMPOTUBIICHUS BO3yXa, ONPEIEIUTh BEIUYMHY CKOPOCTH Tena yepes 0,5 ¢ mocie Hadana
nBukeHus. [IpuHATH g paBHBIM JIECSATH METpaM Ha CeKyHIY B KBaJpare:

1)
2)
3)
4)

6.
Ha3bIBaeTCs:

1)

2)

3)

7.
YCKOpEHHE:
1)
2)
3)
4)

8.
1)
2)
3)

5

8,65
17,3
1,73

COBOKYHHOCTB CUCTCMbI KOOPAMHAT M 4YaCOB, JKCCTKO CBsA3AaHHBLIX C TCJIOM OTCYUCTA,

WHEPIUAIBHOW CUCTEMOM OTCUETA
MeXaHNYECKON CUCTEMOH
CHCTEMOM OTCUETA

Ecan gactuna PaBHOMCPHO MOBHIXKETCA II0 OKPYXKHOCTH, TO €€ TaHI'CHIUAJIBHOC

YBCINYNUBACTCA
YMCHBIIACTCA
HC U3MCHACTCA
PaBHO HYIIIO

[TepBriit 3ak0H HpIOTOHA HA3BIBAIOT 3aKOHOM:
COXpAaHEHUs UMITYyJIbCa

WHEPLIUU

W3MEHEHUS UMITYJIbCA



9 Bropoi 3akoH HproTOHA HAa3bIBAIOT 3aKOHOM:

1) COXPaHEHUS UMITYJIbCa
2) WHEPLUU
3) M3MEHEHHS UMITYJIbCa

10. C yBenuueHHEM Macchl Tejla €ro UMITYJIbC:
1) He u3MeHsercs

2) yBEJINYUBAETCS

3) ymeHbIIaeTcs

11. C yBenuueHHEM CKOPOCTH TeJla €r0 UMITYJIbC:
1) He u3MeHsercs

2) yBeJIMYUBAETCS

3) ymeHbIIaeTcs

12. KoHcepBaTUBHBIEC CUJIBI CO3/IAIOT TTOJIS:
1) MOTEHIUAIIbHbIE

2) HETIOTEHIIHATbHbIC

3) U Te, U Jpyrue

13. Macca saBisieTcs Mepoi:

1) B3aMMO/ICHCTBUS TEI
2) WHEPTHOCTH
3) MEXaHHYECKOTO JIBU)KCHHUS

14. Cuna, nedcTByrOIas Ha TOYKY B MOTCHIMAIBLHOM TIOJIe, paBHA B3SITOMY C OOpaTHBIM
3HAKOM T'paJIueHTY:

1) MOJIHOM MEXaHUYECKOUW SHEPrUun
2) KHHETHYECKOM SHEPTUU

3) MNOTEHLIUAIbHON SHEPTUH

4) BHYTpPEHHEH 3Hepruu

15. Mepoii B3aMOACHCTBUS TN SIBIACTC:

1) macca

2) pabota
3) UMITYJIbC
4) cuia

16. Mepoﬁ HHCPTHOCTH TEJIa IMPHU BpallaTCJIIbHOM ABUKCHUH BOKPYT' OCH ABJISICTCSA MOMCHT:

1) CHJIBI OTHOCHUTEJILHO OCH
2) WHEPLIUU OTHOCUTEIIHHO OCHU
3) MMITYJIbCA OTHOCUTEIBHO OCH

17. B 3aMKHYTO# CUCTEME TeJl COXpPaHSIETCsI CO BPEMEHEM:
1) MOMEHT uHepUU

2) MOMEHT UMITYJIbCa

3) MOMEHT CHJIbI

18. MoMeHT uMITyJbca TeJla OTHOCHUTEIBHO OCH BPAIICHUS PaBEeH MPOU3BEICHUI0 MOMEHTA
WHEPIIMY OTHOCHTEIIFHO TOH e OCH Ha:

1) yroJl IOBOPOTa

2) YTJIOBYIO CKOPOCTb

3) YTJIOBOE YCKOPEHUE



19. Kunermueckass sHeprusi aucka maccoi | Kr, karsmerocs O0€3 CKOJBXKEHHS IO

TOPU30HTAILHOM MOBEPXHOCTH CO CKOPOCTHIO 4 M/c paBHa (B [[k):

1) 8

2) 16
3 12
4) 24

20. MOMEHT BHEIIHUX CHJI OTHOCHTCILHO HCHOI[BI/I)KHOI\/JI OCH paBCH NPOU3BCACHNIO MOMCHTA

MHEPIIMHU TeJIa OTHOCUTEIBLHO TOM e OCH Ha:
1) YIJIOBYIO CKOPOCTh

2) YIIIOBOE YCKOPEHUE
3) JMHEHHYIO0 CKOPOCTh
4) TAaHTCHIIMATTLHOE YCKOPEHUE

21. TIpomexxyTok BpeMeHH, 3a KOTOpbIM (a3a KojebaHus NodydaeT npupaiieHue 201,

Ha3bIBACTCS:
1) IEPUOIOM
2) 9acTOTOM
3) aAMILTHTYI0H
4) BpEMEHEM peJlaKcaIiiu

22. Nnuna HepedopmupoBaHHOW HpykuHbl 16 cMm. Ecim k Hell moaBecuts rpys, AiIMHA
MIPYKHHBI B ITOJIOKEHNN PAaBHOBECHS CTAaHET paBHOW 25 cMm. HaliTm mepmon ManbIX BEpPTHKAJIbHBIX

KoJie0aHU NOyYUBIIETOCS MPYKUHHOTO MAasITHUKA:

1) 0,6 ¢

2) 0,8 ¢

3) lc

4) 2¢

23. MakcuMaJIbHOE 3HAaYE€HHE KOJIEOMIOIECS BeJIMUMHEI Ha3bIBAETCS
1) IIEPHOJIOM

2) daszoii

3) 4acTOTOM

4) aAMILTUTYI0M

24. Yucno xkonebanuii 3a 2] cexyH] Ha3bIBAIOT:

1) 4acTOTOM

2) HayanbHO# (azoit

3) [MAKJINYECKON YacTOTOM
4) Gaszoii

25. I'py3 mnonsemeH Ha npyxkuHe. B monoxeHun paBHOBecus Aedopmarus HpY>KUHBI
coctaBisieT X = 2,5 cM. Eciu rpy3 cMecTUTh M3 MOJIOKEHUS PAaBHOBECHS, OH HAUYMHAET COBEpIIAThH

KoJIeOaHUS C nepnuoaom:

1) 03¢
2) 0,4c
3) 0,5¢
4) 0,6 ¢

26. KOJ'IC6E[HI/I${, Ha3bIBACMbIC 6I/ICHI/IHMI/I, BO3HHUKAIOT IIPpU CJIOXKCHUHU TapMOHUYCCKUX

KOJ]C6E[HI/II‘/JI, COBCPHIAIOIINXCA:
1) B OAMHAKOBOM HaIIpaBJICHHUU C OJIMHAKOBOM 4aCTOTOH
2) B OAMHAKOBOM HaITpaBJICHHUU C OJIM3KUMH YaCTOTAMH



3) BO B3aMMHO IEPIECHAUKYIISPHBIX HAIIPABICHUAX C OJMHAKOBOM YaCTOTOU
4) BO B3aMMHO IEPIICHAUKYIISIPHBIX HAIIPABJICHUSAX C Pa3HBIMHU YaCTOTAMU

27. IlpuBeneHHas AnuHa (PU3MYECKOTO MAasATHUKA — 3TO JUIMHA TAaKOTO MAaTEMaTHYECKOTO
MasTHUKA,

1) NEepUoJ] KOJIEOaHUIl KOTOPOro COBMAIAaeT C MEPUOJOM JAHHOTO (DU3HYECKOTro
MasATHHKaA

2) aMIUTUTYAa KoJeOaHWi KOTOPOTO COBIAAAET C aMIUIUTYAOH TaHHOTO (U3UYECKOTO
MasATHHKa

3) Macca KOTOPOTo COBMAIAET ¢ MAacCOM JJAHHOTO (PU3NYECKOTO MASITHUKA

4) HayanbHas (a3za KOTOPOTO COBHANACT C HAdalbHOU (a3oi JaHHOTO (HU3UYECKOTO
MasATHHKaA

28. Koadurment 3aryxanus — BeIMUnHa, 0OpaTHas

1) Jgorapu(pMUUEecKOMy JEKPEMEHTY
2) BPEMEHHU peJaKcaruu

3) COOCTBEHHO¥ YacToTe

4) JTOOPOTHOCTH

29. Ilpy>XMHHBI MasTHUK COBEpIIAaeT CBOOOJHBIE 3aTyXarlue KojeOaHus, ecId Ha Hero,
KpOME€ CHJIbI YIIPYTOCTH NPYKHUHBI, IEUCTBYET CHJIA!

1) BBIHYK/IAFOIIast

2) COTPOTHUBIICHUS

3) BBIHYK/JIAFOIAsI U COTIPOTUBIIEHUS

30. Ecnu pa3HOCTh MOTEHITMATIOB MEXKTy OOKIaJAKaMH KOHJIEHCATOpa YBEIUYHUTHh B TPH pasa,
TO €ro JIEKTPOEMKOCTh:

1) YBEJIUYUTCS B TPH pasza

2) YMEHBIIIMTCS B TPH pas3a
3) HE U3MCHUTCS

4) YMEHBIIUTCS B JIEBATH Pa3

31. Ecmm 3aps, 3araceHHbIN B KOHACHCATOPC YBCIWYHNTD B JIBa pas3a, TO €ro 3JICKTPOCMKOCTD:

1) YBEJIMYHUTCS B J[BA pasa

2) YMEHBIIUTCS B J[Ba pasa
3) HE M3MCHUTCS

4) YBEJIMYUTCS B YETBIPE pas

32. Cuiia OCTOSTHHOTO TOKa B TPOBOJHUKE paBHA 2 A. Kakoii 3apsi MpoiAeT 1o NpoBOJHUKY
3a 10 c?

1)  02Kn
2) 2 Kn
3) 5 Kn
4) 20K

33. Yepes nonepevyHoe ceYeHUe MPOBOIHUKA B TEUEHHE 2 ¢ MPOTEKA OCTOSIHHBINA TOK CHJION
6 A. Kakoii 3apsiz OblT 32 3TO BpeMsl IEPEHECEH Yepe3 MPOBOTHUK?

1) 12 Kn
2) 6 Kn
3) 3 Kn
4) 1,5 Kn

34. Yepes pe3ucTop B LIENH MOCTOSIHHOTO TOKA 332 HEKOTOpoe BpeMs npoTekaeT 3apsa 300 K.
IIpu aTom B HeM Boeiaensiercs 2700 [k Temtotsl. HanpspkeHne Ha pe3ucTope paBHO:



1) 4,5B

2) 9B
3 18B
4)  24B

35. B nenp NOCTOSIHHOTO TOKa BKJIIOYEH peocTaT conpotusieHreM 10 OM. 3a 20 MuHyT uepes
Hero mpoien nekrpudeckuil 3apsaa 300 Kii. Kakoe Konn4ecTBO TEIOTHI BRIACTHIOCH 3@ 3TO BpeMs
B peocrate?

1) 375 JIx

2) 750 Tx

3) 1500 Ix

4) 1750 dx

36. dusnueckoit ocHOBOM nepBoro npasuia Kupxroga ssisiercs:
1) 3aKOH COXpaHEHHUs SHEPTUU

2) 3aKOH COXPaHEHUsI AIEKTPUIECKOTO 3apsi/ia

3) 3akoH OMa I yJacTKa Ienu

4) 3akoH JIxoyns-Jlenna

37. CMbICIT 3aKOHA 3JIEKTPOMArHUTHOM MHIYKIIMM COCTOUT B TOM, YTO:

1) MOTOK 3apPsDKEHHBIX YaCTHI] CO3J]a€T MarHUTHOE TI0JIe

2) JIBa JIMHEWHBIX TPOBOJIHWKA, TO KOTOPHIM B OJIHOM HAMpaBJI€HUU TEUET TOK,
OTTAJIKUBAIOTCS

3) W3MEHEHNE BEJIMYMHBI MArHUTHOTO MOTOKA MPUBOJUT K BOSHUKHOBEHHUIO BHUXPEBOTO
ANEKTPUYECKOTO TOJIS

4) ANEKTPUYECKHI 3apsii MHAYIUPYET Ha MOBEPXHOCTHU MEeTalia 3apsii 00paTHOrO 3HaKa

38. B karymike, "HIYKTHBHOCTh KoTopoi 20 MI'H, ciita Toka paBHOMEpPHO yObIBaeT oT 2 A 110
Hyns B TeueHue Bpemenu 0,01 ¢. 9JIC caMoMHAyKIIMK B KOHTYpE paBHa:

1B

2)2B

3)4B

4)8B

39. OTHOCHUTEIHLHO CTallMOHAPHBIX JJICKTPUYCCKHUX W MArHUTHBIX [OJIEH JIOKHBIM SIBIISETCS
YTBEPKJICHUE:

1) QJICKTPOCTATHUYCCKOC II0JIC ﬂeﬁCTByeT KaK Ha HCUOJABWXHBIC, TdK U Ha JABUIKYHIUCCIA
3apsabl

2) MArdmTHOC I10JIC ﬂeﬁCTByeT TOJIBKO Ha ABMIKYIIHUECS SJICKTPUUCCKUC 3apA bl

3) HUPKYJIALIUA BCKTOpa HaIIpsAKCHHOCTU QJICKTPOCTATHUYCCKOI'O T110JI BOOJIb
IMPOU3BOJIBHOI'O 3aMKHYTOT'O KOHTYpPa BCCTAa paBHAa HYJIO

4) HUPKYJIALUA BCEKTOpPA HAIIPAKCHHOCTH MAIrHUTHOTO IIOJISI BJAOJIb ITPOU3BOJIBHOI'O

3aMKHYTOT'O KOHTYpa BCCTJa paBHA HYIIIO

40. Kax HY>KHO H3MCHUTb CEMKOCTb KOHJACHCATOPAa B HACAILHOM KoJIe0aTeIbHOM KOHTYpC
paauoInpucMHHUKa, YTOOBI JAJINHAa BOJIHBI, HAa KOTOPYIO OH HACTPOCH, YBCIININJIACH B 4 pa3a?

1) YMEHBILINTH B 4 pa3a
2) YMEHBIINTH B 16 pa3
3) YBEJIINYUTH B 4 pasza
4) yBeJIMUUTH B 16 pa3

41. MakcumanpHasi CHuJIa TOKa B KOJIEOATEIbHOM KOHTYpE paJMONpHUEMHUKA paBHa 24 MA.
IIpu 3TOM MakCUMaJIbHBIN 3apsi KOHAEHCATOpa KOHTYypa cocTasisieT 6 HKin. Ha kakyro JyInHy BOJIHBI
HACTPOEH NPUEMHUK?



1)75 M
2)191m
3)471 m
4) 1194 M

42. MakcumanbHasi CHJIa TOKa B K0JIEOATEIHbHOM KOHTYpE paJuoNpUEeMHHKA paBHA 24 MA.
[Ipn »TOM MakcuMasbHBIM 3apsa] KOHIEHcaTopa KoHTypa cocraBiger 6 HKn. Ha kakyro wactrory
HACTPOEH NPUEMHUK?

1) 0,04 Ml
2)  0,25MIn
3) 0,64 MI'iy

4) 1,57 MIq

43. Ilpu BKJIIOUEHUHU KaTyLIKW B LI€Nb NMOCTOSIHHOT'O TOKa Mpu HampsbkeHuu 48 B cuia Toka
Oobuta paBHa 3 A. Ilpu BKIIOYEHMM TOM JK€ KaTyIIKH B ILI€Nb NEPEMEHHOTO TOKa JIEHCTBYIOLIEE
3HaueHue CWibl Toka 3 A gocturayro npu HanpsokeHuu 60 B. Yacrota mepemenHoro toka 50 I'm.
Uemy paBHO HHAYKTUBHOE CONPOTUBIIEHUE KATYIIKHU?

1) 12 Om
2) 16 Om
3) 20 Om
4) 26 oM

44. Kak M3MEHHTCS €MKOCTHOE CONPOTHBJIEHHE KOHACHCATOpA NPU YBEIWYEHUH YACTOTHI
IIEPEMEHHOTO TOKa B 4 pasza?

1) YBEJITUYUTCS B 2 pasa
2) YBEIUYUTCS B 4 pasa
3) YMEHBIIUTCSA B 4 pasza
4) YMEHBIIIUTCS B 2 pa3a

45. HmeroTcsa JBa KOT€pEHTHBIX HMCTOYHUKA 3BYyKa. B Touke, OTCTOSIIEH OT MEPBOrO
HMCTOYHMKAa Ha 2,3 M, a OT BTOporo Ha 2,4 M, 3ByK He ciublmieH. Ckopocte 3Byka 330 wm/c.
MuHnumanbHas 4acToTa, Ipu KOTOPOM 3TO BO3MOKHO, paBHa:

1) 1650 Tq
2)  1250Tu
3)  3350Tu
4)  2250Twq

46. Ha nupakiMOHHYIO PEIIETKY HOPMAIILHO MaJaeT CBET ¢ JUIMHOW BOJHBI 0,5 MkM. Uemy
PaBEH MEPHOJI PELIETKH, €CIIM MAKCUMYM BTOPOTO TOPsiIKa HabroaaeTcs moa yriiom 30 rpaaycoB?

1) 2 MM

2) 4 MKM

3) 0,25 Mkm

4) 10 Mmxm

47. Kpacnas rpanuna Qotosdpdexra s cepebpa paBHa 0,29 mxm. Paborta BbIXOAa
3JIEKTPOHOB U3 cepedpa paBHa:

1) 2,33B
2) 3,39B
3)  435B
4) 5,33B

48. Kpacnas rpanuna ¢otorddexra st HekoToporo Metamuia 275 HM. Uemy paBHO
MUHHUMaJIbHOE 3HaUeHHE SHeprur (POTOHA, BBI3bIBAIOIIEro (hoTo3(hherT?
1) 2,55B



2) 4,5 B
3) 6,5 3B
4) 8,53B

49. Ilotok poToHOB ¢ 3Heprueii 15 3B BrIOMBaeT U3 MeTaa (pOTOAIEKTPOHBI, MAKCUMaJIbHAs
KUHETHYECKasi SHEpPrus KOTOPBIX B 2 pa3a MeHblIe paboTel Bbixoaa. KakoBa MakcHUMaibHas
KUHETHYECKasi SHEPTHsl 00pa30BaBIIUXCS (POTOIIEKTPOHOB?

1) 30 5B
2) 15 5B
3) 10 3B
4) 5B

50. Ecnu yacTuiibl UMEIOT OJJMHAKOBYIO CKOPOCTh, TO HaOOJIbIIIEeH TMHOUW BOJIHEI e bpoiins
obnanaer:

1) anexkTpoH

2) npoToH

3) anb(da-yactuna

4) HeWTpOoH

51. Haittu nnuHy BOJHBI e BpoWins ams 3JIeKTpoHa, MPOIIEAIEro pa3HOCTh MOTEHIHAIOB

100 B:
1) 0,123 am
2) 0,250 am
3) 0,352 um
4) 0,463 um

52. Umerotcs nBa pesuctopa. OAuH pe3UCTOp U3TOTOBJIEH U3 METAILIA, IPYrod pe3ucTop — U3
MOJIYIPOBOAHUKOBOTO MaTepuaina. Kak u3MeHSTCS JIeKTPUUECKHE COMTPOTUBIECHUS ATUX PE3UCTOPOB
NPy HarpeBaHuu?

1) COTPOTHBIICHUS PE3UCTOPOB HE U3MEHSATCS

2) COTPOTHBIICHUE METAJUIA YBEIIMYUTCSI, CONPOTUBIIEHNE OTYITPOBOTHUKA YMEHBITUTCS
3) COMPOTHBIIEHUE METAJIA YMEHBIIUTCS, COMIPOTUBIICHHUE MOJIYIPOBOIHUKA YBEITUYUTCS
4) COMPOTHBIIEHUSI 000UX PE3UCTOPOB YBEINYATCS

Oo01ee pacnpenesnenue 0a/U10B TEKYIIEro KOHTPOJIA 10 BUIaM Y4eOHbIX PadoT /Jisl CTYJA€HTOB

PeiituHr-KOHTpOJIB 1 BOITPOCHI, TECTOBBIC 3a/IaHUS no 10 6amnos
PeitTuHT-KOHTPOJIH 2 BOITPOCHI, TECTOBBIC 3a/IaHUSI no 10 6amnos
PeiituHr-KOHTpOJIB 3 BOITPOCHI, TECTOBBIC 3a/IaHUSI o 15 6amnos

Ilocemenue 3anaTui
CTYJIEHTOM

0 5 OayuioB

JlomoTHUTEILHEIE OaJlIbI

(6oHyCHBI) 0 5 6aoB

Brinmonnenue cemectpoBoro
IJIaHa CaMOCTOSITEIIbHON o 15 6amnos
paboTHI

2. IIpomexyTouHasA aTTeCTAUMSA MO AUCHUITINHE
IlepeyeHb BONPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLEeHKOM.
Ilepeyennb mpakTHYeCKHUX 32124 / 3alaHNH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOM (npu
HAJTUYHH)

1. [lepemenienue — 3to:



1)
2)
3)

2.
1)
2)
3)

3.
4)
5)
6)

4,
1)
2)
3)
4)

5.

JIMHUSA, 110 KOTOPOU JIBUrajoCh TEJIO
BEKTOP, IPOBEACHHBINA U3 HAYAJIBLHOTO II0JIOKEHUS TEJIa B KOHEYHOE
JUIMHA TPAKTOPUH, IO KOTOPOU JIBUrajoCh TEJIO

BekTop MrHOBEHHON CKOPOCTH HAIIPABJIEH I10:
KacaTeJIbHOW K TPACKTOPUU JBUKECHUS
NIEPEMEIICHUIO TOUKH

paauycy KpUBH3HBI TPACKTOPUU

BekTop cpeaHelt CKOpoCTH HaIpaBJiIeH I10:
KacaTeJIbHON K TPAEKTOPUM IBHIKECHUS
NIEPEMEIICHUIO TOYKH

paauycy KpUBH3HBI TPAEKTOPUHU

CKOpoCTh U3MEHEHHUS BEKTOpa UMITyJIbCca MaTepUalbHON TOUKHU BO BPEMEHHU paBHa:
N3MEHEHHIO KHHETHIECKOM OHEPTHUU TOYKHU

cuiie, IEUCTBYIOLIEH HAa TOUYKY

CKOPOCTH TOYKHA

YCKOPEHHUIO TOYKU

Teno Gpomreno co ckopocThio 10 M/C IO yriioM TPUALIATH TPaTycoOB K Topu3oHTy. He

YUUTBIBasl CONMPOTHUBIICHUS BO3lyXa, ONPENEIUTh BEIMYMHY CKOPOCTH Teia yepes 0,5 ¢ mocie Havana
nBukeHus. [IpuHATH g paBHBIM JIECATH METpaM Ha CEKyHIY B KBaJpare:

1)
2)
3)
4)

6.
Ha3bIBaeTCS:

1)

2)

3)

7.
YCKOpEHHe:
1)
2)
3)
4)

5

8,65
17,3
1,73

COBOKYHHOCTI) CUCTEMBbI KOOpPAWHAT W YaCOB, )KCCTKO CBA3AHHBIX C TCJIOM OTCYCTA,

HMHEpLHAIBHON CUCTEMOM OTCcueTa
MEXAHUYECKOU CUCTEMOU
CUCTEMOM OTCYeTa

Ecmu JaCTulla PaBHOMCEPHO ABHIXKCETCA II0O OKPYXHOCTH, TO €€ TaHICHIHUAJIBHOC

YBCINYNBACTCA
YMCHBIIACTCA
HC UBMCHACTCA
PaBHO HYJIIO

MeToan4eckne MaTepuaJibl, XapaKTePHU3YIOIIHUX NPOoneIyPbl OLeHUBAHHSA

Ha ocHoBe TuMOBBIX 3afaHMii mpernojaBareneM (OpPMHUPYIOTCS KOHTPOJIBHBIE 3aaHUs AT
CTYIEHTOB: TeopeTuueckuil Bompoc (6mok 1), 5 3amanmii B TectoBoit opme (010K 2) U 3amaua,
TpeOytomias pa3BepHyToro pemienus (610k 3). Pe3ynbTaToOM BBINIOJIHEHUS 3a/laHUS SBISETCS
MPOLIEHT MPaBUIBHBIX OTBETOB. C yueTOM HHIMBUIYATbHOTO CEMECTPOBOTO PEHUTHHra CTYACHTa
(dhopmMupyeTcs 3K3aMeHaAIMOHHAs OI[CHKA.



MakcumanbHas cyMMa 06aioB, HabupaeMasi CTyIeHTOM o JucuuiuimHe pasHa 100.

OueHka
B
Oayrax

O1ueHKa 110 1IIKajie

Oo0ocHoBanue

Yposenw
cghopmuposannocmu
KomnemeHuyui

Boiee
80

«OTIIHO»

Conepxanue Kypca OCBOCHO
MOJIHOCTBIO, O€3 TPOOeIIOoB,
HEOOXOMMBIC MPAKTUICCKUE HABBIKU
paboThl ¢ OCBOEHHBIM MaTEepHAIOM
chopMUpOBaHbI, Bce
IPeyCMOTPEHHBIE TPOTPAMMOI
00yueHus1 yueOHbIE 3aJaHUs
BBITIOJTHEHBI, KAYECTBO UX
BBITIOJTHEHUS OIICHEHO YMCIIOM
0aJ10B, OJIN3KUM K MAaKCUMaJIbHOMY

Buicoxuii yposens

66-80

«Xopomo»

Copeprxanme Kypca OCBOCHO
MOJTHOCTHI0, 6€3 MpoOesoB,
HEKOTOPBIC MMPAKTUICCKHE HABBIKA
paboThl ¢ OCBOEHHBIM MaTEpPHAIOM
chopMHPOBaHBI HETIOCTATOYHO, BCE
MPETYyCMOTPEHHBIE TTPOTPAMMOM
00y4eHus1 yueOHbIC 3aaHus
BBITIOJTHEHBI, KAY€CTBO BBITIOTHCHHUS
HU OJTHOTO M3 HUX HE OI[CHCHO
MUHHMAaJIbHBIM YUCIIOM 0aJUIoB,
HEKOTOPbIC BUIBI 3a/IaHUI
BBITOJIHEHBI C OINOKaAMH

Ilpoosunymeutii
ypoeenp

50-65

«y,Z[O BJICTBOPUTCIIBHO»

Copeprkanme Kypca 0OCBOCHO
YaCTUYHO, HO MPOOEITBI HE HOCST
CYIIECTBEHHOTO XapaKTepa,
HE00XO0IMMBbIC TIPAKTHIECKUE HABBIKU
paboThI C OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMHPOBAHBI,
OOJIBIIMHCTBO MPEITYCMOTPEHHBIX
porpamMMoi 00yueHus y4eOHbIX
3aJJaHHUI BBITIOJIHEHO, HEKOTOPBIC U3
BBITOJIHEHHBIX 33JIJaHHU, BO3MOYKHO,
COJIepXKaT OIUOKH

Ilopozoewiit yposens

Memnee
50

«Hey,[[OBJ'IeTBOpI/ITeJ'IbHO»

ConepxaHnue Kypca HE OCBOCHO,
HEO0XO0IMMBIC TIPAKTHYECKUE HABBIKU
paboThI HE CHOPMHUPOBAHEI,
BBITOJIHEHHbBIE YUCOHBIC 3aJaHHS
coJiepkar rpyoble ommnOKu

Komnemenuuu ne
chopmuposant

3. 3aganus B TeCTOBOM (popMe MO NMCHUIIINHE

[IpuMepsl 3ananuii:

[Ipumeps! 3aganuii B TECTOBOM (opMe 711 KOHTPOIIS OCTaTOUYHBIX 3HAHUM:

1. Teno OpoimeHo co ckopocTeio 10 M/c Mo yriaom TpuIALaTh TPaaycoB K Topu3oHTY. He
YUUTBIBAsI COMPOTHUBIIEHUS BO3/yXa, ONPEAETUTh BEIMUMHY CKOpOCTH Tesa yepe3 0,5 ¢ mocie Havyana
nBukeHus . [I[pUHATh g paBHBIM JIECSATH METpaM Ha CEKYHIY B KBajpare:

)
)
)

5
8,65
17,3




-) 1,73
2. Koo dunument 3aryxanus — Benmu4nHa, oopaTHas

-) Jorapu()MUUECKOMY JIEKPEMEHTY 3aTyXaHHsI
-) BPEMEHHU peJIaKcaiuu

-) COOCTBEHHO# YacTOTE KOJICOaHMI

-) JTOOPOTHOCTH

3. Hcrounuk wusmyuyaer cBer ¢ uactorod 6-1014 I'n. KakoBa 1nuHa BOJIHBI CBeETa,
U3JIy4a€MOr0 BTOPBIM MCTOYHHUKOM, €CJIM CBET OT 3TUX HMCTOYHHMKOB IIO3BOJISIET HAOIIOJaTh
YCTOWYMBYIO UHTEPPEPEHLNOHHYIO KApTUHY?

-) 5 MKM

-) 5000 aMm

-) 180 um

-) 500 am

4. Ha ropu3OoHTaNbHBIX pENbCax, PACIOJIOKEHHBIX B BEPTUKAIBHOM MarHMTHOM IOJE C
uaaykiuend 10 MTr, cKoIb3UT MpoBOAHKMK ATMHON 50 cM ¢ MOCTOSIHHOM ckopocThio 10 m/c. KoHip
penbcoB 3aMKHYThl Ha comnpoTuBieHue 30 Om. Ompenenute KOJUYECTBO TEIMIOTHI (B MJIK),
BBIJICTIUBIIEECS B CONPOTUBIEHHUH 3a 6 c. COPOTUBIIEHUEM pelibca U MMPOBOJHUKA TPEHEOPEYD.

5. YacroTa 3aTyXammuXx 3IEKTPOMArHUTHBIX KOJIEOAHWW B KOHTYpE C TOOPOTHOCTHIO Q =
2500 paBHa 550 xI'u. Ompenenuts BpeMs (B MC), 3a KOTOpOE aMIUIUTyJa CHJIbI TOKa B KOHTYpe
YMEHBIINTCA B 4 pasa.

6. MeTamuyecKkyr0 IJIACTUHKY oOmy4atoT cBetom ¢ vactorod 1,8011015 T'm. Ilpm
YBEJIMYEHUH YacTOTHI MAJIAlOLIEr0 Ha MJIACTHHKY CBeTa B 3 pasa 3a/lep’KHBarolllee HalpsHKeHUe JUTs
¢doToToKa yBenmuuBaercsa B 4 pasza. Ompenenure (B HM) JUIMHY BOJIHBI JJIsl KPacHOW T'paHUIIbI
dhoTorddexra.

[TonHBIM MepeyeHb TECTOBBIX 3aJIaHUN C YKa3aHUEM MPaBUIILHBIX OTBETOB, Pa3MeIleH B OaHKe
BOIPOCOB  Ha  WMH(POpPMAIMOHHO-O0Opa30BaTENHbHOM  TOpTaje  WHCTUTYTa  TIO CCBIJIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2856 &cat=28157%2C90968&recurse=1&sho
whidden=1&qbshowtext=0

OHeHKa PaCCUUTBIBACTCA KaK MPOLCHT IPaBHUJIBHO BBLINMOJIHECHHBIX TCCTOBBIX Sa,I[aHI/Iﬁ n3 ux
o01Iero yncia.
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