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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(PEeCCHOHATTLHOM PBIHKE TPY/a.

OCHOBHBIMU 33JJa4aMU JUCLMITIIUHBI SBJISIOTCS:

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

— OBJIQJICHHE YMEHUSMU BOCIPUHUMATh U OOBSICHATH (PU3UYECKHE SBJICHUS M IPOIIECCHI,
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 BEJIWYMH, O0OpabOTKM M aHalM3a ONBITHBIX JIAHHBIX, WHTEpIpEeTaiu
pe3ynbTaToB (PU3NYECKOTO IKCIIEPUMEHTA.

2. Mecto nucuumiinabl B cTpykrype OITIOIT BO
JuctmruimHa «Pu3ukay 6asupyercss Ha 3HAHUSX, MOJYYSHHBIX B paMKaxX HIKOJBHOTO Kypca
(GVBUKM WIM COOTBETCTBYIOIIMX JHUCHUIUIMH CPEIHEro MPOo(ecCHOHATBbHOTO 00pa30BaHUSI.
JuctmmuimHa «®@u3nka» sSBISETCS OOIUM TEOPETUYSCKHM M METOJOJIOTHYECKHMM OCHOBAHUEM LIS
BCEX E€CTECTBEHHOHAYYHBIX JWCHUIUIMH M JUCHUIUIMH WH(QOPMAIMOHHOTO OJIOKa, BXOJIIUX B
OIIOII 6akanaBpa JaHHOTO HAIPaBJICHUS.

3. [lnanupyemMbie pe3yJbTaTbl 00yUeHHsI M0 AUCIHUILIMHE
[Inanupyemble pe3yabTaTbl OOY4YEHHS MO IUCUUILUIMHE, COOTHECEHHbIE C IIAaHHUPYEMbIMHU
pesynbTaTtamu ocBoeHus1 OITOIT (koMIeTeHIMAMY U UHAMKATOPaMH JIOCTHKEHUST KOMITCTCHITHH )

MIOUCK, KPUTUYECKU I
aHaJIM3 U CUHTE3
rHpOPMAIINH,
TIPUMEHSTH
CUCTEMHBIN MOAXO0T
JUTSL pETLICHUST
TIOCTABIIEHHBIX
3a1ad

OKPYKaIOIIEro MUpa,
TIpUMeEHSeT PU3NIECKHe
3aKOHBI U MOJIEJIH,
HE0O0XOIUMBIC IS PEIICHHUS
3a7a4 B 00J1aCTH
podeCCHOHATFHON
JeSITEIBHOCTH

MUpa, MPUMEHSET
(hu3nIecKue 3aKOHbI U
MOJIEH, HEOOXOIUMBIE ISt
penieHus 3a1a4 B 001acTH
npodeccroHATbHOMN
nesrenbHOCTH (YK-1.3)
VYMeTh 00BACHUTE CMBICI
MPOUCXOJISIIKX SIBICHUM
OKPYKaIOIIEro MUpa,
pUMeEHsIeT GU3NICCKIe
3aKOHEI ¥ MOJIETH,
HEOOXOAUMBIE JIJISI PEeLICHHS
3aJa4 B o0yacTu
npohecCuoHaBLHON
nesrensHocTH (YK-1.3)

dopMUpyeMbIE [Tnanupyembie pe3yabTaTbl 00yUESHUs [0 AUCIUILIMHE, B
KOMIIETCHIIUN (KOI[, COOTBETCTBUU C HHANKATOPOM JOCTHKECHUSA KOMIICTCHIIMN HaumenoBanue OILIEHOYHOI' O
coliepiKaHue WHankaTop NOCTHKEHUS Pe3ynbraTel 00y4eHus mo CpencTBa
KOMITETEHITHH ) KOMIIETCHITUH JIHUCITUIIINHE
VYK-1 Crrocoben VK-1.3 O0ObsicHSIET CMBICIT 3HATH CMBICIT TPOUCXOIAIIIX TECT
OCYILIECTBIISTh MIPOUCXOJAIINX SBJICHUN SIBIICHUH OKPYKaIOILEro




4. CTpyKTYpa M cofep:KaHue AUCHUIIUHBI
OO0mmas TpyI0eMKOCTh JUCIHUIIINHBI COCTABIISET 8 3a4eTHBIX eAMHMII, 288 4acoB.

4.1. ®opma 00y4eHHsI: OYHAA
YpoBenb 6a30Boro 00pazoBaHus: CpeaHee ooIee.
Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa AMCUUIIMHBI
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1 | Beenenwue. Ilpenmer pusuxu, | 1 | 4 | 6 | 4 15 ST, Bonpacel K
qeTy
METO/IbI PU3UUECKOTO
HCCIeA0BaHUs, CTPYKTYpa U
3a/1a4u Kypca
2 du3nyecKknue 0CHOBBI 114|614 24 ST, BOIpOct K
qeTy
MEXaHUKHU
3 | DnekTpuvecTBo U MarueTusm | 1 4|8 1,4 | sauer sompockk
3a4ery
4 ®dusnka KojaecOaHUH U BOJIH 1 8 BONPOCHI K OK3AMCHY,
OHIICTHI
5 OCHOBBI BOJTHOBOM ONTUKHU 1 8 BO“P"CgI K 9K3aMCHY,
NJICTHI
Bceero 3a cemecTp 1441 16 | 16 | 32 3,6 1035]| 40,4 DK3.(35,65)
6 OCHOBBI BOJTHOBOM ONTUKHU 2 6 4,6 B"“P"Cgl Ke:’mMeHY’
HUJICTBI
7 KsanToBas ¢usuka 2 6 | 4 2 | BOMPOCH K OK3ameHy,
OHIICTHI
8 Cratuctuyeckas pu3uKa 1 2 6 | 4 POTIPOCH! K SKSINEIT
HUJICTBI
OCHOBBI TE€PMOJIMHAMUKU
9 CoBpemenHas (uznyeckas 2 | 41618 33,8 POnpOCh ¢ JISANCIY.
HUJICTBI
KapTHUHA MHUpa
Bcero 3a ceMmecT 136 16 | 24 | 16 3,6 1035]| 40,4 Ok3.(35,65
P
Hroro 280 | 32 | 40 | 48 721 0,7 | 80,8 71,3




4.1.2. Copep:xaHue JMCHUATIHHBI

4.1.2.1. [lepeuyeHs JeKumi
Cemectp 1
Paszoen 1. Beeoenue. Ilpeomem ghusuxu, memoosvt (husuyecko2o ucciedo8anus, Cmpykmypa u 3a0avu
Kypca
Jleknusa 1.

Lenb 1 3a1aun Kypca (pU3MKU B CTAHOBJIEHUU MH)KEHEpa-TexHojora. O MocieacTBUsIX
npo(hecCHOHATFHON CATEIIEHOCTH C TOYKU 3PEHUS €TMHCTBA OHOC(ephl 1 OMOCOIMATIBLHOM MTPUPOIBI
yenoBeka. . [IpencraBienue o Beenennoil u B 1ienoM Kak (GU3NYECKOM 00BEKTE U €€ 3BOJIOLNH.
buocdepa. BzaumoielictBue oprannsma u cpebl. MeToabl TEOPETHUSCKOTO M SKCIIEPUMEHTATLHOTO
uccienoBanuil B pusuke. OyHnaMeHTaNbHOE €JMHCTBO €CTECTBEHHBIX HayK, HE3aBEPILIEHHOCTD
€CTECTBO3HAHUSI U BO3MOKHOCTH €r0 JaJIbHEUIIEero pa3BUTHs. BaxkHelmuye sTansl HICTOpUH (PU3UKU.
Ponb ¢u3uky B pa3BUTHU TEXHUKH U BIUSHUE TEXHUKHU Ha pa3Butue pusuku. [Ipeqmer MexaHuku.
DOnemMeHThl KuHeMaTHKu Touku. dusnueckoe Moenupoanue. HezaBUCUMOCTh IPOCTPaHCTBA OT
BpEMEHH B KJaccH4Yeckoil MexaHuke. KuHemarnueckoe onucaHue IBUKEHUS. DIEMEHTHI
BEKTOpHOM anredpbl. BekTop nepemenienus, nyTh, CKOPOCTb U YCKOPEHHE B CIy4yae
KPUBOJIMHEWHOTO JIBW)KEHUS M MaTepHalIbHOM TOUKH. . BBeIeHNE MOHATHS HOPMAJIBHOTO U
TaHTeHIIMAJILHOTO YCKOpeHUH Touku. O0 n3MepeHusX U ux cnequduyHocTH 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 yIJIOBO€ yCKOpeHHe Teia. Kunemarnyeckue XapakTepucTHKU
BpAIIaTeIbHOTO JIBMKEHHS U UX CBSI3b C KHHEMAaTHYECKUMU XapaKTePUCTUKaMU MOCTYNATeIbHOTO
neukeHus. Kiiaccuueckas, peiaTUBHCTCKasl, KBAaHTOBas MeXaHUKH. [IoHsATHE cOCTOAHUS B
KJIACCMYECKOM M KBAHTOBOW Me€XaHMKe. [ paHUIIbI TPUMEHSAEMOCTH KIACCUYECKON MEXAHUKH. .
CoBpeMeHHas TpakToBKa 3akoHOB HrroToHa. IlepBbiii 3akoH HproTOHA Kak moctynar o
CYILIECTBOBAaHUHU MHEPIMAIBHBIX CUCTEM OTcUeTa. . COBpeMEHHas TPAKTOBKA IMOHATUS CHJIbI KaK
Mepbl MHTEHCUBHOCTH B3aMMOJICHCTBUS TEJ, MPOSIBIISIONIEHCS B U3MEHEHNH NMITYJIbCA TEJ 32 BPEMSI
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 COXpaHEeHHsI UMITyJIbca Kak (yHIaMeHTabHbII 3aK0H npuposl. Cuctema 1eHTpa
Macc. Teopema o IBIKEHUH LIEHTpa UHEPIMH. JIBHKEHUE TeJ ¢ TIepeMEHHOM Maccoil (BBIBOT
ypaBHeHU Mermepckoro u [{uosnkoBckoro). [TpuHIMI OTHOCUTENHHOCTH B KIIACCHYECKOM
MEXaHUKe.. AJUINTUBHOCTb MacChl U 3aKOH COXPAHEHUS MACChl B IOPEIATUBUCTCKOM MEXaHUKE U
00BEAMHEHHUS €r0 C 3aKOHOM COXPAHEHUS SHEPTUH, B PEISITUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBSI3bIO MEX/1y SHEPIHeil U Maccoil. PenaruBucTckas macca.
PenstuBucTckuii uMmynbC.. 3aKOH COXpaHEHHsI MOMEHTa UMITyJbca Tesna. MoMeHT cuiibl. OCHOBHOM
3aKOH JMHAMUKHU BPaIlaTEIbHOTO JABM>KEHUS. MOMEHT nHepuuu Teiaa. MOMEHT umIlyibca. 3aKoH
COXpaHEHUsI MOMEHTAa UMITYJIbCA TeJla. Y paBHEHUs JBUKECHUS U PAaBHOBECHUS TBEPJOTO TeA..
DNIEeMEHThl MEXaHHUKH KUJKOCTEN U ra3oB. BeiBoa ypaBHeHus bepuynnu. HennepuuanbHbie
cuctembl otcueTa. Cuiiel nHepHHH (2 yaca).

Paszoen 2. @uzuueckue ocHo8bl MexaHuKu
Jlexknus 3.

OCHOBBI peNATUBUCTCKONM MexXaHMKu. CrenuanbHas TEOpUs OTHOCUTEIBHOCTH
Onnireitna. [loctynatel DiiHmTeliHa. B3auMocBs3bs npocTpancTBa 1 BpeMeHu.. [Ipeobpa3oBanus
Jlopenua. CnenctBust u3 npeoOpazoBaHuil JlopeHla: OJHOBPEMEHHOCTh COOBITHI B pa3HBIX
CHUCTEMax OTCYeTa, JUIMHA Tell B Pa3HBIX CUCTEMaX OTCUEeTa, [UTUTETFHOCTh COOBITHIA, MHTEpPBA,
npeoOpa3oBaHus CKOPOCTEH. DIEKTPOCTaTHKA B BAKYYME M BELIECTBE. DIEKTPHUUECKHIL 3apsi.
JuckpetHoCTs 3apsna. 3akoH Kynona. HampsokeHHOCTB anekTpuueckoro nods. . [Tpunnun
CYIEPIO3UINH NOJIEH. DIEKTPUUECKUIN AUIIONb U €70 TIOBEJIEHUE B DJIEKTPUUECKOM T0J€.. BBenenue
B BEKTOpHBIN aHau3. [ paguieHT, NOTOK BEKTOpa, JUBEPTEeHIMs. DIEKTPOCTaTHYECKasl TEOpeEMa
I"aycca. PaboTa anektpocTatnyeckoro moss. LIupKysius BeKTopa HanpsKeHHOCTH
UIEKTPOCTATUUECKOTO NOoJIs. [loTeHMan anekrpocraTiyeckoro moJisd. CBsi3b MEXly MOTEHIMAIOM U



HaIPSHKEHHOCTBIO 3JIEKTPOCTaTUYECKOIO M10JI. DKBUIOTEH IMAIbHbIE TOBEPXHOCTH.. [IpoBOHMK B
JIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PaBHOBECUS 3apsii0B Ha poBoiHUKE. [loBepxHOCTHAs
IUIOTHOCTH 3apsifia. DJIEKTPOCTaTUYECKOE 110JI€ B INIOCKOCTH. [loBeieHrne NpoBOIHNKA BO BHEIIHEM
JIEKTPOCTATUYECKOM I10JI€. DJIEKTPOCTATUUECKAs 3alUTa. DIEKTPOEMKOCTb YEAUHEHHOTO
nposBoaHuKa. Ilorenuman 3apspkennoro mapa. Kongencaropsl. EMKOCTE KOHIEHCATOPOB pa3IMyHOU
reoMeTpuueckoil koHpurypanuu. CoenuHeHne KOHAEHCATOPOB.. CTaTH4ecKoe MoJie B BEIIECTBE.
JydnexTpuku. Mosekynbl AU3IEKTpUKa KaK AEKTPUUYECKUI ANUI0Nb. DHEPIHsl IUI0JI1 BO BHELLIHEM
ANIEKTPUYECKOM M0J1€. THUIbI AUAIEKTPUKOB, TOBEAECHUE AUIIEKTPUKOB BO BHELIHEM 3JIEKTPUUYECKOM
noze. . [omspusanus quaektpukoB. Tunsl nossspusanuu. Iomsapuzoannocts. [1nockuit
KOHJICHCATOP € AURIEKTPUKOM. JIM3IeKTpuuecKas IpOHULaeMOCTh cpeibl. CBA3aHHbBIE U CTOPOHHHE
3apsabl. BekTop anekrpudeckoro cmenienus. Teopema ['aycca 1iist BEKTOpa JIEKTPUUYECKOTO
cmemneHust. O0beMHast IIIOTHOCTD SHEPTHH HIIEKTPUIECKOTO TIOJISI B IUAJICKTPUKE.. DHEPTUs
B3aUMO/ICHCTBUS DJIEKTPUUECKUX 3aps/I0B. DHEPTUsl 3apsHKEHHOTO MPOBOIHUKA. DHEPrus
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 muddepennnansuont popme. ConmpoTrBICHHE TPOBOIHUKOB. MOITHOCTH 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 HeoyHOpOHOTO ydacTka uenu). [IpaBuna Kupxroda ass pa3BeTBICHHbBIX LIETIEH. .
B3anmoperictBre TokoB. OnpeesieHne eIMHNLBI CHIIBI TOKa amnepa. BekTop MarHUTHOM MHIYKIMH.
[TpunIMN cynepno3uium MarHuTHeIX nojei. [lone aBukyiierocs 3apsiaa. . MarHuTHas CUiioBast
JTuHUS. J[BIKEeHME 3apsyKeHHOM YacTUllbl B MarHuTHOM 1osie. Cuita Jlopenua. J[Buxkenue
MMPOBOTHUKOB C TOKOM B MarHUuTHOM ToJie. Crta Amriepa (2 yaca).

Jleknus 6.

3akoH buo-Casapa-Jlannaca 1 ero npuMeHEeHHE B pacyeTax MarHUTHBIX MOJIEH MPOCTEUIIHNX
CUCTEM: MAarHUTHOE II0JIE NPSIMOr0 TOKA, MAarHUTHOE TIOJI€ KPYroBOro TOKa. MarHUTHBIN
MOMEHT. MarautHbii ToTOK. . Teopema Octporpajackoro-I'aycca mist MarHuTHOTO 10151, Pabora,
coBepllIaeMas Ipy MepeMeleHud IPOBOIHUKA C TOKOM B MAarHUTHOM TOJI€. 3aKOH MOJHOTO TOKA.
[IpumeHeHue 3aK0HA MOJHOTO TOKA Ui pacueTa MarHUTHOTO MoJist Topoiiaa (2 yaca).

Paszoen 4. @uzuxa xonebanuti u 60.1H
Jlexnus 7.

SIBreHus 3neKTpoMarHuTHON MHAYKIMU. OnbiThl Dapajes. 3aKoH 3JIEKTPOMarHUTHOM
naaykuuu Papanes. [Ipasuno Jlenna. SBnenusa camonnaykuuu. Bzaumuas unaykuus. Toku Dyko.
O6beMHas MI0THOCTh SHEPTUU MAarHUTHOTO TOJIsA.. MaKCBeIIOBCKas TPAaKTOBKA SBICHUS
3JIEKTPOMAarHUTHOM MHAYKIMU. BuxpeBoe snexkrpuyeckoe nosie. Tok cMenieHus. Y paBHEHUE
Makcgemia B tuddepeHnralIbHON 1 HHTErpalibHON (hopmax. ["abBaHOMarHuTHOE siBlieHUE (3 deKT
Xomna). [IpuHIMI OTHOCUTENBHOCTH B 3JIEKTPOAMHAMHUKE (2 yaca).

Jlexnus 8.

OOuiue cBefieHns 0 KoslebaTenbHbIX Mpoleccax. EMuHbIN MoaX01 K KoJeOaHUsIM pa3InyHON
¢buznueckoit mpupoasl. KunemaTnka rapMOHUYECKUX KoJeOaHui. . AMIITUTY/Ia, KpyroBasi 4acToTa,
¢a3za rapmoHHueckux kosebanuit. ['papuueckoe n300pakeHne rapMOHUYECKUX KOJIeOaHM
(BEKTOpHBIE TUArpaMMBbl). JHEPTUSI TapMOHUYECKUX KojeOaHuii.. ClIoKeHNe rapMOHUYECKIX
kosnebanuil. buenns. durypsl Jluccaxy. 'apmonndeckuit ananusz (Pypbe-pasioxenue) (2 yaca).
Cemectp 2
Pazoen 6. Ocnoswi 60110601 Onmuku
Jleknms 9.

Du3NUECKUil CMBICI CIIEKTPAILHOTO PA3IokKeHUs. MOayTupOBaHHbIE KOJICOAHMUS. .
Knaccuuecknii rapMmoHndeckuii ocuuuiatop. [IpyxuHHbIi MasTHUK. PU3NYECKUI MasITHUK.
MaremaTtnueckuiit MasTHUK. CBOOOTHBIE TapMOHMYECKHE KOJIEOaHUs B IIEKTPUIECKOM
KoJebaTeTbHOM KOHTYpe (2 yaca).



Jlexkuus 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
HWCTOYHUKOB (2 Jaca).

Paszoen 7. 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 oteeperus. . Judpakmus 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 nnockoctu noaspusanuu. [ongpuszanus cBeTa npu OTpakeHUU U MPEIOMICHUN. 3aKOH
Bproctepa. . Dddexr Homepa mis cBeToBbix BosH. U3nyuenne BaBunosa-Uepenkopa. [IBoitHoe
nyuenpenomiienue. [Ipuzma Hukomns. VickyccTBenHast ontudeckas anuzorponus. Dypoe-ontuka (2
qaca).

Pa3zoen 8. Cmamucmuueckas ¢pusuxa 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. 3akonsr Termosoro uznyuenus Credana-bonbiiMana u cMemeHus
Buna. ®opmyna Penes-Jxunca. ®opmyna [Tnanka. Dueprus potona. Ontudeckas TUPOMETPHSL.
PannannonHas, nBeToBasi, SIpKOCTHAs TeMreparypbl.. BHennuit poToddekt u ero 3akoHBHI.
VYpasuenue DitnmreitHa as hotodddexra. Onbitel Modde u looponpaBoa, Basuiosa. Dddext
KomnTona u ero snemenTtapnas teopus. JlaBinenue ceera. Macca u umnysbc ¢potoHa. EnuncTso
KOPIMYCKYJIAPHBIX U BOJIHOBBIX CBOMCTB AJIEKTPOMAarHUTHOTO M3JydeHud. ['unoresa ae bpoins..
[Tpunnunm HeonpeaeneHHOCTH (2 yaca).

Jleknusn 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
BeNWYuH. YacTuila B OJHOMEPHOM MPAMOYTOJIbHON "MIOTEHIIMAIBHOM siMe" ¢ OECKOHEYHO BHICOKUMU
cTeHKaMmH. J[BrokeHre cBOOOHON YacTHIlhI (2 Jaca).

Pazoen 9. Cospemennas puzuueckas kapmuna mupa
Jlexuus 15.

CobcTBeHHas MPOBOIUMOCTD MOJTYIIPOBOIHUKOB. [IpuMecHas mpoBOAUMOCTD
MOJIYNPOBOJAHUKOB. 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 nocrynaTtenbHoOro aBrkeHus KuHemaTnka BpamaTeabHOro ABWXeHH (2 Jaca).
IIpakTnyeckoe 3ansTHE 2

JluHaMuKa MOCTYNaTeIbHOTO IBHXKEHHUs (2 Jaca).
IIpakTnueckoe 3ansaTHe 3

3aKOoHBI COXpaHEHMS PHEPTUU U UMIYNbca (2 Jaca).



Pasoen 2. @uzuyeckue ocHogvl MexaHuku
IpakTnyeckoe 3ansiTue 4

JlunaMuka BpaiaTteabHOTO ABMXKEHUs (2 yaca).
IIpakTnyeckoe 3auHsTHE 5

Mowment nnepuuu. Teopema Illteiinepa (2 yaca).
IIpakTnyeckoe 3ausTHE 6

DnekrpocTaTuka (2 Jaca).
Pazoen 3. Onexmpuuecmeo u macnemusm
IIpakTH4eckoe 3anaTHE 7

[TocTostHHBIN 2NeKTpUYECKUil TOK (2 Jaca).
IIpakTnueckoe 3ansaTHE 8

Konnencaropsl. Coenmunenue KoHAeHCATOPOB (2 yaca).
Cemectp 2
Pa3zoen . dnexkmpuuecmeo u macnemuszm
IIpakTnueckoe 3ansTHe 9

DnekTpoMarHeTusMm (2 Jaca).
Paszoen . Qusuxa konebanuii u 6011
IIpakTnueckoe 3ansiTue 10

lMapmonnueckue konebanus (2 gaca).
IIpakTuyeckoe 3ansarue 11

DneKTpoMarHUTHbIE Kojiebanus (2 yaca).
IIpakTuyeckoe 3ansaTue 12

WNuTtepdepenmus creta (2 yaca).
Pasoen 6. Ocnogvl 6onHo601 onmuku
IIpakTuyeckoe 3ansaTue 13

Hudpakuus cBeta (2 gaca).
IIpakTuyeckoe 3ansaTue 14

TennoBoe uznyuenue (2 gaca).
IIpakTuyeckoe 3ansaTue 15

Buemrawuit potorddex (2 yaca).
Pazoen 7. Keanmosas gpuszuxa
IIpakTuyeckoe 3ansaTue 16

BosHoBeIe cBoiicTBa yactuil. Bomuel ge bpoiins (2 gaca).
IIpakTuyeckoe 3ansaTue 17

CooTHolieHHe HeompeaeaeHHocTel (2 yaca).
IIpakTuyeckoe 3ansaTue 18

HedexT maccbl. DHeprus cBsizu (2 yaca).
Paszoen 8. Cmamucmuueckas ¢puzuka u ocHo8vl mepmoOUHAMUKU
IIpakTuyeckoe 3ansaTue 19

PanuoxTuBHBIE IpeBpalieHus . 3aKOH PaJIMOaKTUBHOTO pacnaja (2 yaca).
IpakTuyeckoe 3ansaTue 20

YpaBHEHHE COCTOSHUS UACATBHOTO rasa (2 yaca).
IIpakTnueckoe 3ansaTue 21

Ocnosnoe ypaBHeHne MKT (2 gaca).
Paszoen 9. Cospemennas ¢puzuueckas xapmuna mupa
IIpakTnueckoe 3ansTue 22

OCHOBBI TEpPMOAMHAMHUKH (2 Haca).
IIpakTnueckoe 3ansaTue 23

PeanbHbIe Ta3bl U XKUIKOCTH (2 Haca).
IIpakTnueckoe 3ansiTue 24

OcHoBbl TepMoauHaMuky. [IepBoe Hayano TepMoIMHAMUKH (2 daca).



4.1.2.3. Ilepeuennb 1a00paTOpHBIX padoT

Cemectp 1
Paszoen 1. Beeoenue. Ilpeomem ¢husuxu, memoosvt (husuyecko2o ucciedo8anus, Cmpykmypa u 3a0avu
Kypca
JlabopaTopnas 1.

N3yuenne 0CHOBHOTO 3aKOHA IMHAMHKHU BpaIlaTeIbHOTO IBIKEHUS (4 daca).
Paszoen 2. Quzuueckue ocHosbl Mexanuku
JlabopaTopnas 2.

Omnpenenenre CUbl TPEHUS IPU BpalllaTelIbHOM ABMKEHUU TBEPJOTo Tena (4 vaca).
Pa3zoen 3. Onekmpuuecmeo u macnemusm
JlabopaTtopnas 3.

Omnpenenenre cuilbl TPEHUS IPU BpalllaTeIbHOM JABUKEHUU TBEPJOTo Tena (4 vaca).
JladopaTtopnas 4.

Ornpenenenre MOMEHTA UHEPIIUU TBEPBIX Te (4 yaca).
Paszoen 4. @uzuka xonebanuti u 60.1n
JladopaTtopnas 5.

N3mepenue 31eKTpruuecKkoro ConpoTUBIEHUS POBOIHUKOB (4 yaca).
JlabopaTopHnas 6.

N3mepenue 3meKTpuueckoil eMKOCTH KOHJIEHCATOPOB (4 Jaca).
Pasoen 5. Ocnogvl 6onHo601 onmuku
JlabGoparopnas 7.

HccnenoBanue xapakTepucTUK MarHUTHBIX NoJieH (4 vaca).
JlabGoparopnas 8.

HccnenoBanue xapakTepucTUK MarHUTHBIX NoJieH (4 vaca).
Cemectp 2
Pazoen 7. Keanmosas gpuzuxa
JlaGoparopnas 9.

N3yuenne konedaTeIbHOTO IBIKEHHS C TIOMOIIIBIO IPYKWUHHOTO MassTHUKA (4 yaca).
Paszoen 8. Cmamucmuyeckas ¢puzuka u ocHogvl mepmoOUHAMUKU
JlaGoparopuas 10.

N3yuenue koaebaTeNbHOrO JBMKEHUSI C TOMOIIBIO MPY>KUHHOTO MasTHHKA (4 Jaca).
Pazoen 9. Cospemennas puzuueckas kapmura mupa
JlaGoparopuas 11.

CHsATHE Pe30HAHCHOM KPUBOH U OIpe/iesieHre J0rapu(MUYECKOro IeKpeMeHTa 3aTyXaHus
KoJiebaHui (4 yaca).
JlaGoparopuas 12.

Onpenenenre HHAYKTUBHOCTH KaTYIIKU, EMKOCTU KOHIEHCATOPa U MpoBepka 3akoHa Oma
JUTs TIGPEMEHHOTO TOKa (4 Jaca).

4.1.2.4. IlepeueHb TeM U y4eOHO-METOAHYECKOE o0ecleUyeHue CaMOCTOSATEeIbHOM

padoThI

IlepeueHp TeM, BBIHECEHHBIX HAa CAMOCTOSITEIIBHOE U3YUCHHE:
1. OcHOBHBIE TIEpUOBI U 3Tambl B pa3BUTHM ¢u3nku. Ousnyeckre MOAeIN: MaTepHaibHas TOYKa,
cucTeMa MaTepHalibHbIX TOUYEK, a0COJIOTHO TBepAoe Teno. Cucrema OTcueTa M JeKapToBa CHCTEMa
koopauHaT. KnuHemarrnka MaTepHaabHOM TOUKH U TBEPIOTO TENA.
2. Jlunamuka. [IpyHUIMD OTHOCHTENBHOCTH, NpeoOpazoBaHus [amunes. MHepuuanbHble CHCTEMBI
otcueta. Macca, cuina u umiyiasc. [lepseiii 3akoH HproToHa. 3akoH BcemupHoro Tsarorenus. Cuna
TSKECTH M Bec Tena. Bropoi 3akoH HproTOHa kak OCHOBHOE ypaBHEHHME IBHKeHMsA. Cuia Kak
IIPOU3BO/HAs UMITyJIbca. Tperuit 3akoH HproToHa.
3. 3akoH coxpaHeHus ummyinbca. LleHTp wuHepuuu. Teopema O ABMKEHMM LIEHTpAa HHEPLMH.
PeaktuBHOE nBMkeHue. YpaBHeHus Memepckoro u LIMoakoBckoro.
4. Pabora cunbl. MomHocts. Kunermueckass sueprus. IloTenumanshas sHeprus. IlomHas
MEXaHUYECKasl SHEPTUsl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.



5. Bpaienue Tena BOKpyr HeNoABW>KHOM ocu. MomeHT uHepuuu. Teopema Llteiinepa. OcHOBHOE
ypaBHEHUE AMHAMMKHM BPALATEJILHOTO JBWXKEeHUs. KuHeTnueckas sHeprusi TBepaoro reiaa. MomeHT
UMITyJIbCa TBEPJOTO TeJA. 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA.

6. ba3oBble MO/IEM ANEKTPOJAMHAMUKH. 3aKOH COXpPaHEHMsI MIEKTPpUUECKOro 3apsaaa. 3akoH Kynona.
HanpsxkeHHOCTE  2nekTpudeckoro mnouid. [IpuHnun cynepnosuuuu Uil HanpsbkeHHOCTH. I1oTok
BEKTOpa HANPSLKEHHOCTU 3JeKTpuueckoro mnoiist. Teopema I'aycca. IIpumenenue teopemsl ['aycca
JUI pacueTa HalpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIs, CO3/1aBaEMOT0 3apsKEHHBIMU TEJIaMH.

7. TloteHuman snextpuueckoro mnois. IlpuHuun cynepno3uumu g noteHuuana. CBs3b MEXAY
HaNpPSLDKEHHOCTBIO U MOTEHIMAJIOM 3JIEKTPOCTATHUECKOTO TOJIS.

8. Dmnekrpuueckas eMmkocTb. KonpaeHcaTopel. CxeMbl COEAMHEHHS KOHJEHCATOPOB. OHEPrus
AJIEKTPUYECKOT0 TOJISl 3apsyKEHHOro KOHJeHcaTopa. IInoTHOCTh SHEpruu 3JIEKTPUYECKOro IOJIS.
Juanexrpuxu. [lonspusanus qU3IEKTPUKOB.

9. TloCTOSIHHBIN SJIEKTPUYECKHM TOK, YCIOBUS BO3HMKHOBEHMSI M CYIIECTBOBaHHS TOKa
npoBoaumoctu. Cuima Toka. Bektop mimotHoctu Toka. 3akoH Oma B muddepeHmnuanbHoi Gopme.
DNEeKTPUYECKOE COMMPOTUBIICHHUE. DIEKTPOIBIIKYINAS CUIIa, dJIEKTPUUYECKOe HanpsikeHue. 3akod Oma
B HHTerpagpHOM ¢opme. TemnoBoe neicTBUE 3JEKTpUYECKOro Toka. 3akoH J[xoynsa-JleHua.
MOoIIHOCTH TOKA.

10. Pacuer pa3BeTBiIeHHBIX Lieniel nmocTostHHOro Toka. IIpaBuna Kupxroda. bananc momuocteil B
SIEKTPUYECKON IeNu. OJEKTPUYECKMA TOK B IKUIKOCTAX UM razax. 3akoHbl ®apanmes s
ANEKTPOJIN3A.

11. Hanpsi>keHHOCTh M MHAYKIUSA MOCTOSIHHOTO MarHUTHOTO noJid. [IpuHumn cynepno3unuu. 3aKoH
buo-Casapa-Jlammaca. 3apsg U npoBOJHUK B MarHUTHOM mosie. Cuna Jlopenuna. 3akoH Ammepa.
Yckopurenu 3apsokeHHBIX yacTull. [I0TOK M HUpKYISIUs BEKTOpa MHIYKIIMM MarHUTHOTO IOJIS.
Teopema I'aycca 1st moTOoKa BEKTOpa MHIYKIIMM MarHUTHOTO M0JIA B BakyyMe. PacueT MarHuTHOTro
I10JIS1 COJICHOUA.

12. MarnutHoe moje B BeniectBe. MarHeTtuku. MarHuTHas TPOHUIIAEMOCTb W MarHUTHAas
BOCIIPUMMYHMBOCTb. BekTop HamarnnuuBanus. HanmpsokeHHOCTs MarHuTHOTO nods. [lpupona nna- n
napamarHetusma. deppomarnerusm. Jlomensl. HamarawmumBanue deppomarneruka (THCTEpe3uC,
KOIPLUTHBHAA CUJja, ocTaTouHas nHAyKuus). Temneparypa Kropu.

13. SBnenue snexkTpoMarHUTHOW WHAYKUWH. 3akoH Dapanes. IIpasuno Jlenna. CamouHIyKuus.
NHIyKTUBHOCTB. DHEprus MarHuTHOro mnouis. IImoTHOCTh 3Hepruu MarHuTHOro mnoJis. IlpuHnun
JeMCTBUS MHAYKIIMOHHOTO TeHepaTopa, aCHHXPOHHOTO ABUraTels, Tpanchopmaropa.

14. DyekTpoMarHuTHOE TMOJie, TOK CMEIIECHUS. YpaBHEHHUS MakcBeilsla B HHTETPAIbHOU U
mupdepennmansHoi hopme.

15. KonebOaHusi, UX OCHOBHBIC XapaKTCPUCTUKH. YpaBHEHHs CBOOOJHBIX KosieObaHuit. Monenb
JUHENHOro rapMoHu4eckoro ocuwuiatopa. CroxkeHue TapMOHMYECKUX KosieOaHuil. buenus.
Ourypsl Jluccaxy. 3aTyxaromue KojaebaHus, OCHOBHbIE XapaKTEPUCTHKH.

16. BoinyxieHHbBIE 3JEKTPOMarHuTHeIE Kojebanus. ['apMoHndeckre nepeMeHHbsle Toku. 3akoH Oma
JUISl LIENW IEPEMEHHOT0 TOKa. Pe3oHaHC HanpsKeHU U TOKOB.

17. BonnoBsie npoueccsl. BonHoBoe ypaBHeHue. [lnockas BonHa. @a3oBast U rpynioBasi CKOPOCTH,
4acToTa, JUIMHA BOJHBI, BOJIHOBOE umclio. BonHoBoil maker. Dddext Jomnepa. Untepdepenuns u
mudpakuus BosH. KorepentHocts. M3nydyenue, paccesHue, MOTIIONIEHUE, TPEIOMIICHHE, TUCTIEPCUS
IEKTPOMArHUTHBIX BOJIH. MOJENb UIOIBHOTO U3TyYECHHUS.

18. MWurepdepenuus u gudpakuus cBeta. JudpaxiuonHas pemretrka. Jlucmepcus cBeTa.
[Tonspuzanus ceera.

19. Mopnens nacanpHOro rasa. YpaBHEHHE COCTOSHUS HJEAJIBHOTO ra3a. BHyTpeHHss 3HEprus.
Tepmoaunamuyeckas padora. Temora. Termnoemkocts. [lepBoe Hayano TepMOANHAMHKH.

20. Iluxknuueckue mporecchl. Btopoe Hauano TtepMoaMHaMuKd. TemoBble [ABUraTenu M
xonoauibHble yctaHoBKU. [lukn Kapno. KIIJ TermoBoro nBuraresns. DHTponusl.

21. Baemnuii pororddexr. Ypasuenue DitHireitna. PoToH. DHEprus, Macca U UMIYJIbC (POTOHA.
22. BonHoBble cBoiicTBa MHKpodacTHll. COOTHOIIEHUS HEONPEEIIEHHOCTEW JUIsl KOOPAMHATHI W
UMIYyJIbCa, SHEPrMM W BpeMeHHU. BonHoBas (QyHKIMS W CBSI3aHHBIE C HEIO MOHATUS (IJIOTHOCTD
BEPOSATHOCTH, BEPOSITHOCTh, CPEAHNE 3HaYeHUs (PU3MUECKUX BeIMYUH). BpeMeHHoe U cTanroHapHoe
ypaBHenus Llpéaunrepa.



23. Omeparopsl UMITyJIbCa, SHEPIHMHM, MOMEHTAa HUMITyJibca, COOCTBEHHbIE 3HadeHUs. KBaHTOBOE
cocTosiHue, BbIpokaeHHe. CnuH smekTpoHa. BonHoBas (QyHKIMS 37€KTpOHA C YY4ETOM CIHUHA.
BonnoBas ¢pynkuus muorux yactui. [punmun [aymu.
24. KsanTtoBasi mojens ujaeanbHOro raza. Pacnpenenenuss ®@epmu-upaka u bose-DitHmTeiina.
OnextpoHHblil ra3z npu T = 0. Oneprust @epmu. KBaHTOBBIN 3EKTPOHHBINA Ta3 B TBEPAOM Tell€.
3onHad Teopus. [IpoBOAHUKY, TUIEKTPUKU U NOJYIIPOBOIHUKN B 30HHOM T€OpUH TBEPAOTO Tena. P-
n rnepexoA. /Iuoapl, TpaH3UCTOPBI.
25. MaruuTHbIe cBOMCTBa TBepAbIX Tel. [Ipupoaa nua-, napa- u peppomMaraeTusma.

Jia caMocTosATENbHONW pPA0OTHI MCHOJB3YIOTCSI METOJUYECKHE YKa3aHUs [0 OCBOCHUIO
JUCLMIUIMHBI U U3JJaHUS U3 CIIMCKA PUBEICHHON HI)KE OCHOBHOM M JIOTIOJHUTEIBHON JIUTEPaTypBhI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIBbHBIX padoTt, pepeparos, TP, PI'P, PITP

He nmanupyercs.

4.1.2.6. IlIpumepHbIil NepeYeHb TeM KYPCOBbIX padoT (IIPOEKTOB)
He nmnanupyercs.



4.2 ®opma 00y4eHHUsA: 3204HASA
YpoBenb 6a30BOro 00pazoBaHus: CpeaHee ooIee.
Cpox oOyueHus 5.

Tpynoem- IIpaktu- | JlaGopa- Beero Popma
pya Jlex- P P Koncynn- (xoHTaK- NPOMEKYTOYHOI 0
KOCTb, YyecKue TOpPHbIE Kont- CPC,
Cemectp MH, Tauus, THast KOHTPOJIsS (3K3.,
qac./ 3a4. 3aHATHA, | padoThI, poJib,uac. yac.
qac. yac. pa6ora), 3a4., 3a4. C OIl.)
(918 qgac. qgac.
yac.
2 144 /4 6 6 8 3 0,6 23,6 111,75 Ixk3.(8,65)
3 144 /4 8 8 8 4 0,6 28,6 106,75 Ixk3.(8,65)
Hroro 288/8 14 14 16 7 1,2 52,2 218,5 17,3
4.2.1. CTpyKTypa AMCUUIIHHBI
KonrakTHas pabota
00yJaronuxcs ¢ <
MearorndecKuM pabOTHUKOM 5
g dopma TeKylIero
g‘ KOHTPOJIA
= s ycreBaeMocTH (1o
No Pazgen (Tema) 3 < HezeNSAM
o\ JUCLIATUTHBI 2 w| =] S | cemectpa), hopma
o = & = S [POMEKYTOTHON
= S = 5 aTTecTaruu(Io
S| & & S e ceMecTpam)
= o &l =| B =
I~ [&] — 0] N = o <
gl E &) Al = 8 a2, o
2| = a o Sl E
&) b5 5 Al = | X
S| 2| g 8 2| 2 S
= s & 5| =~
> o = <
2| o £
S S
ol = :Q
=l B
1 Brenenue. [Ipenmer 2 212 1|4 16 KOHTPOJIbHAS
(hbU3UKH, METOBI pabora, TecT
(hr3UIeCKOTO
HCCIIeIOBAHUS, CTPYKTYpa
U 3aJ]a4i Kypca
2 ®dusndecKrue 0OCHOBBI 2 | 22| 4 76 KOHTPOJIbHAS
MEXaHUKH pabota, Tect
3 DIEeKTpUYECTBO U 2 | 2] 2 19,75 | xoHTpoJBHAsS
MarHeTH3M paborta, TecT
Bcero 3a cemectp 1441 6 | 6 | 8 | + 310,61 111,75 DKk3.(8,65)
4 DNEKTPUUECTBO U 3 41,75 | KOHTpOJbHAs
MarHeTH3M paborta, TecT
5 ®dusuka koaeOaHui u 312 |2 8 KOHTPOJIbHAS
BOJIH paborta, TecT
6 OcCHOBBI BOJIHOBOM 312 |2 4 KOHTPOJIbHAS
OTITUKH paborta, TecT
7 KBanroBas (usnxa 3 12|24 18 KOHTPOJIbHAS
paborta, TecT
8 | Cratucruueckas pusuka | 3 | 2 | 2 | 4 35 KOHTPOJIbHAS




1 OCHOBBI paborta, TecT
TEPMOIMHAMHUKHI
9 CoBpemMeHHas 3 0 KOHTPOJIbHAS
(busnueckas KapTHHA pabora, Tect
MuUpa
Bcero 3a cemectp 1441 8 | 8 | 8 | + 4 10,6 | 106,75 DK3.(8,65)
Hroro 288 | 14 | 14 | 16 7 |12 2185 17,3
4.2.2. Copep:xaHue JMCHUATIHAHBI
4.2.2.1. IlepeuyeHn JeKumni
Cemectp 2
Pazoen 1. Beeoenue. [Ipeomem gpusuxu, memoost puzuueckoco ucciedo8anuss, Cmpykmypa u 3a0adu
Kypca
Jlekmus 1.

Henb 1 3a1aun Kypca (pU3MKU B CTAHOBJIEHUU MH)KEHEpa-TexHojora. O MocieacTBUsIX
podeccroHaIbHOM IeATENBHOCTH C TOUKH 3pPEHUS €IMHCTBA Orochepsl U OMoCOLNaTIbHOW TPUPOIBI
yenopeka. [Ipeacrasnenne o BeenenHo 1 B 11€710M Kak (U3UIECKOM OOBEKTE U €€ IBOJTIOIUH.
buocdepa. BzaumoseiictBue opranuzma u cpeaibl. MeToapl TEOPETUUECKOTO U SKCTIEPUMEHTAITBHOTO
uccienoBanuil B pusuke. OyHnaMeHTalIbHOE €JMHCTBO €CTECTBEHHBIX HayK, HE3aBEPIICHHOCTh
€CTECTBO3HAHMS U BO3MOKHOCTH €r0 JaIbHEUIIero pa3BuTHs. BaxkHelmme sTansl HCTOPUH (PU3UKU.
Ponb ¢pu3uku B pa3BUTHHU TEXHUKHU U BIUSHUE TEXHUKH Ha pa3BUTHE QU3UKHU (2 yaca).

Pasoen 2. Qusuyeckue 0cHOBblI MexXaHUKu
Jlexkuus 2.

[IpeameT MexaHUKU. DJIEMEHTHI KHHEMATHKU TOYKHA. PU3NYECKOE MOJIETUPOBAHUE.
HeszaBucumocTh mpocTpaHCTBA OT BpPEMEHM B KIACCMYECKOM MexaHuke. KuHemaTunueckoe
OTHCAaHKE ABMKEHHUA. DJIEMEHThI BEKTOPHOU anreOpbl. BekTtop nepemMenieHus, myTb, CKOPOCTb U
YCKOPEHHE B CIy4ae KPUBOJUHEHHOTO ABMKEHUS U MaTEPUAIIbHON TOUKU. BBeieHne MoHATHA
HOPMAJILHOTO U TAHT€HIIUAIBHOTO YCKOPEHU ToUukU. OO U3MEPEHUAX U UX CHEU(PUIHOCTH B
¢uzuke. O cMpIciie TPOM3BOAHON M UHTErpajia B PU3UKE MPUIOKEHUHU K (PU3UUECKUM 3a]jauaM.
Crenenu cBo001bI, MaTepHaIbHOM TOUKH U Tena. [lonstre 06 00001IEHHBIX KOOPAUHATAX.
Kunematuka tBeporo tena. YriaoBas CKOPOCTb U YIJI0Bo€ yckopeHue Tena. Kunematuueckue
XapaKTEePUCTUKU BPaIaTEIbHOTO JABMXKEHHUS U X CBSI3b C KHHEMATUYECKUMHU XapaKTEepPUCTUKAMU
MOCTyNaTeNnpHOTO ABMKeHus. Kitaccuyeckasi, pelsiTUBUCTCKasl, KBaHTOBast (2 yaca).

Pa3zoen 3. Dnexmpuuecmeo u macnemusm
Jlexnus 3.

[loHsATHE COCTOSIHUS B KJIACCUYECKON M KBAHTOBOW MEXaHUKE. |'paHuIbl MPUMEHSIEMOCTH
KJ1laccuueckoi Mexanuku. CoBpemMeHHasi TpakToBKa 3akoHOB HeroToHa. [1epBriil 3akoH HproTOHA Kak
MOCTYJIaT O CYIIECTBOBAHUU MHEPLHUAIbHBIX CUCTEM OoTcueTa. COBpEMEHHAs TPAKTOBKA NOHATHUS
CWJIbI KaK ME€pbl HHTEHCUBHOCTH B3aWMOJEHCTBUS T, MPOSBISIIONICHCS B U3MEHEHUU UMITYJIbCA TE
3a Bpems uX B3auMoJeicTBuid. Bropoii 3akoH HeloToHa Kak ypaBHeHHE IBH>KEeHUS Tena. Tperuit
3akoH HptoToHa 1 cityyau ero Hapyuenus. [IpeoOpazoBanus ["anunes. I[IpuHIMIT OTHOCHTENTEHOCTH
B KJIACCUYECKOM MEeXaHUKe. 3aKOH COXpPaHEHUS UMITYJIbCca KaK (yHAaMEHTaJIbHBIN 3aKOH MPUPO/IBL.
Cucrema nieHTpa Macc. Teopema o ABMKEHUH LIEHTpa nHepLuH (2 yaca).

Cemectp 3
Paszoen 5. @uzuka xonebanuii u 60.1H
Jleknusa 4.

JIBM>KEHUE Tell ¢ IepeMeHHOM Maccoil (BbIBO ypaBHeHHIH Memepckoro u LInoiakoBckoro).
[IpyHIMI OTHOCUTENBHOCTH B KIIACCUYECKON MEXaHHUKE. AIUTUBHOCTh MAcChl U 3aKOH COXPaHEHUS
MAacchl B JIOPEIATUBUCTCKON MEXaHUKE U 0OBEIMHEHUS ero ¢ 3aKOHOM COXPaHEHHs SHEPTHii, B
PENATUBUCTCKON MEXAHUKE B CBSI3U C YCTAHOBJIEHHOW B3aMMOCBA3bI0 MEXKy SHEPIUEH U MacCoil.
PenstuBucrckas macca. PensTuBUCTCKUIN UMITYJIbC. 3aKOH COXpaHEHHSI MOMEHTA UMITYJIbCa TEJa.



MowmeHT cuibl. OCHOBHOM 3aKOH IMHAMUKHU BpaIlaTEIbHOTO ABM)KEHNU. MOMEHT HHEpLUU Tena.
MowmeHT nMmIyabsca. 3aKOH COXpaHEHUs MOMEHTa UMITyJbca Tena (2 yaca).

Pazoen 6. Ocnoswi 60110801 ONMUKU

Jlexnus S.

VYpaBHEHMSI IBUKEHUS U PABHOBECHS TBEPJOIO TeNA. DIEMEHTbl MEXaHUKU KUAKOCTEN U
ra3oB. BeiBog ypaBHenust bepnymnu . Hennepunansusie cuctemsl orcyera. Cuibl nHepunn. OCHOBBI
penaTuBUCTCKOM MexaHuku. CreuuanbHas TEopusi OTHOCUTENbHOCTH JifHIuTeiHa. [locTynarsl
DiiHmTeiHa. B3anMocBs3bs pocTpancTBa u BpeMeHu. [IpeoOpazoBanust  Jlopenna. CreactBusi w3
npeoOpazoBanmii JIopeHIIa: OJHOBPEMEHHOCTh COOBITHH B Pa3HBIX CUCTEMax OTCYETa, JJTMHA Tell
B pa3HbIX CUCTEMax OTCYETA, JJIMTEIBHOCTh COOBITHI, MHTEpBAJI, IPeoOpa3oBaHus cKopocTeil (2
yaca).

Pazoen 7. Keanmosas puzuxa
Jlekumus 6.

DNEeKTpOCTAaTUKA B BAKYyM€ U BEIIECTBE. DIEKTPUUECKH 3apsi. JJMCKPEeTHOCTD 3apsa.
3axoH Kynona. HanpsbkeHHOCTD anekTpudeckoro nosst. [IpuHumn cynepno3uiuu noyieu.
DNeKTpUYECKUi AUIMOIb U €ro MOBEACHUE B AJIEKTPUUECKOM I0Jie. BBeieHne B BEKTOPHBIN aHaIM3.
I'paguent, noTok BeKTOpa, qUBEpreHIus. DieKkTpocTaTuueckas reopema ['aycca. Pabora
ANIEKTPOCTaTUYECKOTO NoJs. L{upKynsius BeKTopa HapsKEHHOCTH 3JIEKTPOCTATHUECKOTO TOJIS.
[ToTennman snexkTpocTaTudeckoro mnosis. CBsi3b MEXY MOTEHIIUAIOM U HaIMPSHKEHHOCTHIO
AJIEKTPOCTATUYECKOTO MOJIs. DKBUIIOTEHIIMATIbHbIE TOBEPXHOCTH. [IpoBOTHUK B
AJIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PaBHOBECHS 3apsi10B Ha poBoiHUKE. [loBepxHOCTHAs
IUIOTHOCTH 3apsa. DIEKTPOCTaTUUYECKOE MoJie B II0ocKoCcTH. [ToBeieHrne mpoBoiHMKA BO BHELTHEM
ANIEKTPOCTATHUECKOM MoJie (2 Jaca).

Pa3zoen 8. Cmamucmuueckas gpusuxa u 0CHO8bl MEPMOOUHAMUKU
Jleknus 7.

DIIeKTpOCTaTUUYECKAs 3allUTa. DIEKTPOEMKOCTh YEIUHEHHOTO MpoBoiHKKA. [[oTeHman

3apspkeHHoro mapa. Kongencaropsr (2 gaca).

4.2.2.2. IlepeyeHb NPAKTUYECKHUX 3AHATHI

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

Kunemaruka noctynarensHOTO ABMKEHUs (2 yaca).
Paszoen 2. @Quzuueckue ocHo8bl MexaHuKu
IIpakTHyeckoe 3ansATHE 2.

Kunemaruka BpamatensHOTo IBHKEHHS (2 yaca).
Paszoen 3. Dnexmpuuecmso u macnemusm
IIpakTHyeckoe 3ansaTne 3.

JlnHamuKa MOCTYMaTENbHOTO ABUXKEHUS (2 yaca).
Cemectp 3
Pazoen 5. @usuxa konebanuii u 601H
IIpakTnueckoe 3ansaTue 4.

JluHamuKa BpalaTeIbHOTO JABIKEHUs (2 yaca).
Pa3zoen 6. Ocnoswt 6onnosol onmuxu
IIpakTH4eckoe 3anATHE S.

3aKOH COXpaHEeHUsI SHEPTUU B MEXaHUKH (2 yaca).
Paszoen 7. Keanmoeas gpuzuxa
IIpakTnueckoe 3ansTHe 6.

MowmeHT nHepuuu Tena (2 gaca).
Paszoen 8. Cmamucmuueckas gpuzuxa u 0cHO8bl MEPMOOUHAMUKU
IIpakTH4eckoe 3aHATHE 7.

MowmeHT cuibl (2 daca).



4.2.2.3. Ilepeuennb 1a00paTOPpHBIX padoT

Cemectp 2
Paszoen 1. Beeoenue. Ilpeomem ¢husuxu, memoosvt (husuyecko2o ucciedo8anus, Cmpykmypa u 3a0avu
Kypca
JlabopaTopnas 1.

Boruncnenue norpentHocty npu Gu3nYecKux u3mMepeHusix (4 yaca).
Paszoen 2. Quzuueckue ocHosbl mexaHuku
JlabopaTopnas 2.

Ornpeenenre MOMEHTA UHEPIIMU TBEPBIX Tel (4 yaca).
Cemectp 3
Pa3zoen 3. Keanmosas puzuxa
JlabopaTtopnas 3.

N3yuenne 0CHOBHOTO 3aKOHA IMHAMHKHU BpalaTeIbHOTO IBIKEHUS (4 daca).
Pazoen 4. Cmamucmuueckas ¢puzuxa u 0CHO8bl MEPMOOUHAMUKU
JladopaTtopnas 4.

Omnpenenenre cuibl TPEHUS IPU BpalllaTeIbHOM JBMKEHHH (4 yaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-METOANYECKOE O0eCIedeHHEe CAMOCTOSITeIbHOM

padoThI

[TepeueHnb TeM, BBIHECEHHBIX HAa CAMOCTOSITENIbHOE U3YUYCHHE:!

1. Lenp u 3agaun Kypca PU3MKU B CTAHOBJICHUU MHXKEeHepa-TexHosora. O mociaeacTBusIx
npodeccnoHabHOM IeATENBHOCTH C TOUKH 3pEHUS €IMHCTBA Orochepsl U OMOCOLNaTIbHONW TPUPOIBI
yenoBeka. [Ipeacrasnenne o BeenenHo 1 B 11e710M Kak (PU3UIECKOM OOBEKTE U €€ IBOTIOIUH.
buocdepa. BzaumoaeiictBue opranuzma u cpeibl. MeToapl TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO
uccaeaoBaHui B (pU3UKeE.

2. dyHnameHTanbHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPIIEHHOCTh €CTECTBO3HAHUS U
BO3MOJKHOCTH €r0 JaJbHEHIIero pa3Butus. Baxkuelmme stansl ucropun Gusnuku. Ponb Gusuku B
Pa3BUTUU TEXHUKU U BIUSHUE TEXHUKU Ha pa3BUTHE (UK.

3. IIpenmer MexaHUKH. DJIEMEHTHl KHHEMAaTUKH TOUYKH. DU3nyeckoe MoeIMpOBaHuE.
HeszaBucumocTe mpocTpaHCTBa OT BPEMEHM B KilacCcMUeckoil MexaHuke. Kunematmueckoe
OTHCaHUeE ABMKEHHUA. DJIEMEHThI BEKTOPHOU anreOpsl. BekTtop nepeMenieHus, myTb, CKOPOCTb U
YCKOPEHHE B CIy4ae KPUBOJMHEHHOIO ABM)KEHUSI U MaTepualbHOU TOUKU. BBeneHne noHsaTus
HOPMAJIbHOTO U TAaHT€HIIMAIBHOTO YCKOPEeHU Touku. O0 U3MEPEHUAX U UX CIIEIU(PUIHOCTU B
¢uzuke. O cMpIciie TPOM3BOAHON M UHTErpaja B PU3UKE MPHIOKEHUHU K (PU3UUECKUM 3a]jauaM.

4. Ctenienu cB0OO/IbI, MaTepUaNbHOM TOUKH U Tena. [loHsTue 06 0600IIeHHBIX KOOpIUHATAX.
Kunematuka tBeporo tena. YrioBas CKOPOCTb U YIJII0BOE€ YCKOPEHHUE TeEA.

5. Kunematnueckue XxapakTepUCTUKHU BpaIlaTeIbHOTO IBUKEHUS U UX CBS3b C
KMHEMaTUYECKUMHU XapaKTEPUCTUKAaMHU MOCTYNATEIbHOrO IBMKeHMs. Kinaccuueckas,
PENSATUBUCTCKAs, KBAHTOBAsI MEXAHUKHU.

6. IloHsTHE COCTOSIHUS B KJIACCUYECKOW U KBAHTOBOM MEXaHHUKE. ['paHULIbl IPUMEHIEMOCTH
KJIACCUYECKOW MEXaHUKH.

7. CoBpemeHHas TpakToBKa 3akoHOB HeroToHa. [lepBblil 3akoH HproTOHA Kak MocTysaT o
CYILECTBOBAaHUHU MHEPIMAIBHBIX CUCTEM oTcueTa. COBpEMEHHAasi TPAKTOBKA MOHATHUS CUJIbI KAK MEPbI
WHTEHCUBHOCTH B3aMMOJEHCTBUS T, MPOSBISAIONIEHCS B UBMEHEHUH UMITYJIbCA TEJ 3a BPEMS UX
B3aUMOJICUCTBUM.

8. Bropoii 3axkoH HproTOHA Kak ypaBHEeHHE ABMKEHUA Tena. Tperuit 3akoH HeroToHa n
ciydau ero HapymeHus. [IpeoOpazoBanus ["anunes. [IpuHINMT OTHOCUTETBHOCTH B KITACCUYECKOM
MeXaHHKe. 3aKOH COXpaHEHHS UMITyJIbca Kak (pyHIaMeHTalbHBIN 3aK0H npuposl. Cuctema 1eHTpa
Macc. Teopema 0 ABMKEHUU LIEHTPA UHEPLIUU.

9. JIBuxkeHue Tel ¢ epeMeHHoi Maccoii (BbIBO ypaBHeHUH Merepckoro u LlnosikoBckoro).
[IpuHUIKIT OTHOCUTENBHOCTH B KIIACCUUECKOW MEXaHUKE.

10. AIAUTUBHOCTH MAcChl M 3aKOH COXPaHEHUSI MacChl B JOPEISITUBUCTCKON MEXaHUKE U
00BEIMHEHHUS €Tr0 C 3aKOHOM COXPAHEHUS SHEPTUH, B PEISITUBUCTCKON MEXaHUKE B CBSI3U C



YCTaHOBJICHHOM B3aMMOCBS3BIO MEXKly JHEPIHEH U Maccol. PeraTuBrCcTCKas macca.
PenstuBuCTCKMIT UMITYIIBC.

11. 3akoH coxpaHeHUsI MOMEHTa UMITyJibca Teaa. MomeHT cuiibl. OCHOBHOM 3aKOH JUHAMUKU
BpAIATEIbHOTO IBMKEHUS. MOMEHT nHepuuu Tena. MoMeHT umMnynbca. 3aKOH COXpaHEHUS
MOMEHTA UMITyJIbCa TeJIa.

12. YpaBHeHUsI IBIKEHUSI U PABHOBECHS TBEPJIOr0 Tea. JIEeMEHThl MEXaHUKH JKUJIKOCTEN U
razoB. BeiBoa1 ypaBHeHus: bepnysuim.

13. Heunepuuanbubie cucteMbl oTcuera. Cuibl nHepuu. OCHOBBI  PEISTUBUCTCKOM
MexaHuku. CrnenuaibHas Teopusi OTHOCHTEIBHOCTH DWHIITEHHA.

14. Iloctynatsl DiiHiuTeiiHA. B3aumMocBs3b mpocTpancTBa U BpeMeHu. [IpeobpazoBanus
Jlopenma. CrnexnctBusi u3 npeobOpazoBanuii JlopeHiia: OJIHOBPEMEHHOCTh COOBITHH B pa3HBIX
crcTeMax OTCYETa, JUTMHA TEJl B pa3HBIX CUCTEMaxX OTCUYETa, JUTUTEIHHOCTh COOBITHH, HHTEPBAL,
peoOpa3oBaHMs CKOPOCTEH.

15. DnekTpocTaTuka B BaKyyMe U BEIIECTBE. DJIEKTPUUICCKUH 3aps. JJUCKpEeTHOCTH 3apsia.
3axoH Kynona. HanpsbkeHHOCTD anekTpudeckoro nosst. [IpuHumn cynepno3uiuu noyieu.
DNEeKTpUYECKUI AUIOIb U €r0 MOBEIECHUE B DJIEKTPUUECKOM TOJIE.

16. BBenenue B BEKTOPHBIN aHainu3. ['paiueHT, MOTOK BEKTOPA, AUBEPTreHIINS.
OnexTpocraTuueckas reopema ['aycca. Pabora anexkrpocrarudeckoro noss. L{upkymsius BekTopa
HaMpPsLKEHHOCTH AJIeKTpocTaThueckoro noss. [lotenunan sanexkrpocratudeckoro mois. CBsi3b MEXIY
MOTEHIIMAJIOM U HaNpPsXKEHHOCTHIO AIEKTPOCTATHUYECKOTO MOJIsl. DKBUIIOTEHIIMATBHBIE TOBEPXHOCTH.

17. IIpOBOAHUK B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3aps/I0B HA MPOBOIHUKE.
[ToBepxHOCTHAs MIOTHOCTD 3apsaa. DIEKTpocTaTUuecKoe noJje B miockoctu. [loBenenue
MIPOBOJIHUKA BO BHELIHEM 3JIEKTPOCTATHUECKOM MOJIe . DIEKTpOoCcTaTHdecKas 3alluTa.
DNEeKTPOEMKOCTh YEAMHEHHOTO poBoAHMKA. [loTeHnnan 3apspkeHHoro mapa. KonaeHncatopsl.

18. EMKOCTb KOH/IEHCATOPOB Pa3InyHOM reoMeTprueckoi koHpurypamuu. CoeuHeHne
KOHJIeHcaTopoB. CTaTMdecKoe 1oJje B BenlecTBe. JAu3nekTpuku. MoJieKyibl JU3IEKTprUKa Kak
AIEKTPUYECKUI JTUTIOJIb.

19. DHeprus IunoJsisg BO BHEITHEM SJIEKTPUYECKOM MoJie. THIIbl TUATIEKTPUKOB, TTIOBEICHUE
JURJIEKTPUKOB BO BHEIIHEM JIEKTpHUECKOM noJe. [lomsapusanms nus3nekTpukoB. THITbL
nonspusanuu. [lonsipu3oBaHHOCTS.

20. ITnockuii KOHAEHCATOP C AUICKTPUKOM. JU3jIeKTprudyecKkasi IPOHUILIAEMOCTh CPEbI.
CBsi3aHHBIE U CTOPOHHUE 3apsi/ibl.

21. BekTop anekTpudeckoro cmenienus. Teopema ["aycca st BEKTOpa 31EKTPUUECKOTo
CMELIEHUS.

22. O6beMHas IUIOTHOCTb SHEPTUH JIEKTPUUYECKOTO MOJIS B AUIIEKTPUKE. DHEPrus
B3aMMOJICICTBUS ANEKTPUUECKUX 3apPsI/IOB.

23. DHeprus 3apsyKeHHOTO MPOBOJIHUKA. DHEPIus 3apsHKEHHOTO KOHAEHcaTopa. DHEPrus
ANIEKTPOCTATUYECKOTO 1OJIs. OObeMHasl IIOTHOCTh SHEPTUHU IEKTPOCTATUIECKOTO TOJIS.

24. TIoCTOSTHHBIN 3JEKTPUUYECKUN TOK. Y CIOBUS CYLIECTBOBAHMS TOKA. BEKTOp mioTHOCTH
Toka. 3akoH Oma B nuddepenimansuoit popme. ConpoTruBieHNE TPOBOAHUKOB. MOIITHOCTh TOKA.

25. 3axoH [Ixoyns - Jlenna B nuddepennuansroit popme. YpaBHEeHHE HENTPEPHIBHOCTH.
DNEeKTpOABUIKYILAs CUJIA.

26. 3akon OMma B HHTerpaibHOM popme (11 HEOTHOPOAHOTO y4acTka 1emnu). [IpaBuna
Kupxroda st pa3BeTBICHHBIX IETEH.

27. BzaumoeictBrue TOKOB. OrnpeesieHne eIMHULbI CUIIbI TOKa amIepa.

28. Obmue cBeieHus 0 KoebaTenbHbIX mpolieccax. EqunbIil moaxoa K KoJeOaHusIM
pasnuuHoOl duszndeckoi mpupoapl. KuHemaTtrnka rapMOHUYECKHX KOIeOaHuH . AMIUIUTYAA, KPyroBas
4acToTa, asa rapMoHUYecKuX kKojebanuil. I'paduueckoe n3o0paxeHne rapMOHNYECKUX KOJIeOaH i
(BEKTOpHBIE TUArpaMMBbl). JHEPTHUSI TapMOHUYECKUX KonebaHuil. ClnoxeHne rapMOHUYEeCKUX
kosebanuil. buenns. @urypsl Jluccaxy. 'apmonndeckuit ananu3 (Pypbe-pazinoxeHue).

29. Untepdepentus BoaH. Ctossuue BoTHBL. BoHOBOIM maket. ['pynmoBasi CKOPOCTb.
DneMeHThl TapMOHUYECKOTO aHanu3a B ontuke. UuTepdepenims cera. KorepeHTHbIC BOTHEI.
YcnoBust UHTEPPEPEHITMOHHOTO MAaKCUMyMa U MUHHUMYMa. PacueT nHTepdepeHIIMOHHON KapTUHBI
OT JIByX UCTOYHHUKOB.



30. dusnueckuil CMbICI CIEKTPAIBHOTO pa3jioKeHus. MoaynupoBaHHbIE KOJEOaHNUS.
Kitaccnuecknii rapmoHndeckuid ocuuiuiarop. [IpykuHHbI MassTHUK. PU3HMYECKUI MasiTHUK.
MaremaTtrueckuii MasTHUK. CBOOOTHBIE TAPMOHMYECKHUE KOJICOAHUS B DIICKTPUIECKOM
KoJiebaTeTbHOM KOHTYpE.

31. KBanroBoe coctosinue. 3ajaHie COCTOSIHUSI MUKpo4JacThil. BomHoBas GyHKIMS U ee
cratndeckuil cMmbIici. [Ipunimn cynepnio3uimu. KBantoBeie ypaBHeHus ABMKeHHs yacTull. O61ee
ypaBHenue llpeaunrepa. Crammonapuoe ypasuenue llpenunrepa.

32. Omneparops! GU3NIECKUX BETHMUMH. YacTHIIa B OJTHOMEPHOU MPSIMOYT OJIBHOM
"MmoTeHIMaabHOU siMe" ¢ OECKOHEUYHO BEICOKUMHU CTCHKaMH. JIBMYKEHHE CBOOOTHOM YaCTHIIBI.
JInHEeNHBIM rapMOHNYECKUN OCUMILIATOP B KBAHTOBOM MexaHMKe. [[poxokieHne yacTulbl CKBO3b
MOTEHIMANTBHBIN Oapbep. TyHHenbHBIN dPPEKT.

33. Arowm. ITnmanerapuast Mogens atoma Pesepdopna. [Toctynater bopa. ATom Boopoaa u
BOJIOPOJIONIOJ00HBIE ATOMBI B KBAaHTOBOW MexaHuKe. KBaHTOBbIE uncia. DHepreTH4ecKuil CriekTp
BOJIOpOI0noA00HBIX aToMoB. [llupuHa ypoBHElH. MarHuTHbIE MOMEHTBI 3JIEKTPOHOB M aTOMOB.
I'mpomarauTHOe oTHOIIEHHE. CIIHH AJIEKTPOHA.

34. CriuHOBOE KBAaHTOBOE YHMCIIO. 3AKOHOMEPHOCTH B CIIEKTpe aToMa Bojopoa. [lpuniun
[Taymu. I[lepnoguueckas cucrema anemenToB J[. . Menaeneesa.

35. Monekyna. loHHas 1 KoBaJleHTHas cBsi3U. Mosiekysa BOI0poaa. DHEPreTUYECKUil CIIEKTP
MOJIEKYII.

36. CTaTUCTUYECKUI U TEPMOIMHAMUYECKUI METOIbI UCCIAEN0BaHMS. MaKpOCKOTTMYECKHE
napaMmeTpsl. BHyTpeHHsiss sHeprus. MoJeKkyIsipHO-KMHETUYeCcKas Teopusl MJICAbHBIX Ta30B
YpaBHEHHE COCTOSIHUS UACATBHOIO Ta3a. DHEPreTHYECKOe 3HAaYCHHE YHUBEPCAIBHOM Tra30BOM
MMOCTOSTHHOM.

37. OCHOBHOE YypaBHEHHE MOJICKYISIPHO-KUHETUUYECKOW TEOPUU HACANIBHBIX Ta30B.
MonekynsspHO-KUHETHYECKU CMBICI TeMnepaTypbl. CTaTUCTUYECKUE pacipeaesieHus. 3aKOH
MakcBemia Juist pacrpefesIeHusl MOJIEKYJ UACAIBHOTO ra3a Mo CKOPOCTSIM.

38. Pacnipenenenne bonpimana. Yucino creneneld CBOOOIbI MOJIEKYIIBI. 3aKOH PABHOMEPHOTO
pacnpeziesieHus: SHEPTUH 10 CTENEeHsIM CBOOO bl MOJIEKYIBI. TemIoeMKOCTb.

39. TemioeMKOCTh MHOTOATOMHBIX Ta30B. He1ocTaTouHOCTh KIaCCUYECKOW TEOpHUH
tertoeMkocT. OcHOBBI TepMoArHAMUKH. [lepBoe Havaio TepMoanHaMuku. PaboTta raza mpu
M3MEHEHUHU ero o0bema.

40. ITpumeHeHue nepBoOro Hayaia TEPMOJAMHAMUKY K u3ompoueccam. Kpyropoii mpoiecc
(mmukat). OO6paTUMBIE U HEOOPATHUMBIE ITPOIIECCHI.

41. Bropoe Havano tepmoauHamuku. [{uki Kapno u ero KII mist uaeansHoro rasa.
Tepmoannamuueckast GyHKIUS COCTOSIHUS (SHTPOIIHS).

42. ®uzndeckuii cMbica s3HTponiuu. @opmyna bonsimMana s suTponuu. CBoiicTBa
sHTponHuH. CTaTUCTUYECKUI XapaKTep BTOPOro Hayajga TepMOJAMHAMUKU. O COOTHOLLICHUH MOPSAKA U
Oecriopsiika B IPUPOJIE.

43. TpeTbe HAYAJIO TEPMOJUHAMUKHU. DJIEMEHTHI HEPAaBHOBECHOM TEPMOJIMHAMUKU. SIBIIEHUE
repeHoca.

44. CpenHee 4MCIIO CTOJIKHOBEHUH M CPEAHSSI [UTMHA CBOOOTHOTO Mpodera MoJIeKyIl.
TemnonpoBoanocts. Juddysus Buyrpennee tpenue (Bs3kocth). KoaddunuenTs! nepenoca.

45. CepxnpoBoauMocTb. KynepoBckoe crapuBaHue Kak HEOOX0JMMO€E YCIIOBHE
cBepXNpoBoAUMOCTH. KynoHoBcKkoe oTTankuBanue U (GOHOHHOE NMpUTsHKEHHE. CBEpXIPOBOIHUKI
IIEPBOTO U BTOPOTO pOJa.

46. BricokoTemnepaTypHasi CBepXIpoBOAUMOCTb. MarneTuku. Teopus peppomarneruszma.
Jomennas ctpykrypa. [letnsa rucrepesuca. @eppUrsl.

477. ®u3nkKa noJynpoBOJIHUKOB. DJIEMEHTHI 30HHOM TEOPUH KPUCTAIIIIOB. 30HHAS CTPYKTypa
SHEPreTUYECKOT0 CIEKTPA IEKTPOHOB.

48. Metauibl, TUIEKTPUKU U TTOJIYIIPOBOJHUKH 10 30HHOM Teopuu. CoOcTBeHHas
IIPOBOJMMOCTD TOJYITPOBOIHUKOB. [IprMecHas mpoBOAMMOCTS MOJIYIPOBOJAHUKOB. P-n nepexon.

49. ®oTonpoBOAUMOCTD MOIYIIPOBOAHUKOB. JIFoMUHECIIEHIINA TBEPABIX Ten. KoHTakT
3JIEKTPOHHOTO U JILIPOYHOTO MOJIYIIPOBOJHUKOB (p-n niepexoa)CucreMa 3apspkeHHBIX YacTHll.
CoBpemenHas pusudeckasi KapTuHa Mupa. YacTHIIBI U aHTUYACTHIIBI. KBapku.



I[JISI CaMOCTOSTECILHOM pa6OTbI HCIIOJIB3YIOTCSA MCTOAWYCCKUC YKa3daHHs I1I0 OCBOCHHIO
JUCHUIIIMHBI 1 U3JaHWA U3 CIIMCKa HpI/IBel[eHHOﬁ HIKE OCHOBHOH U I[OHOJIHI/ITGJILHOﬁ JIMTCPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIBbHBIX padot, pepeparos, TP, PI'P, PIIP

1. Lenb u 3a1aun Kypca (pU3MKH B CTAHOBICHUH UHXKEHepa-TexHoora. O mociueicTBusIX
npohecCHOHATBFHON IEATEILHOCTH C TOYKHU 3pEHUS €IMHCTBA OMocdepsl M OMOCOIMATBHOMN MPHUPOIBI
gyenoseka. [IpencraBnenne o BeeneHHOM U B 11€7I0M Kak GU3UYECKOM OOBEKTE U €€ IBOIIOIUH.
buocdepa. BzaumoelictBue oprannsma u cpenibl. MeTo bl TEOPETUIECKOTO U AKCIICPUMEHTAITBHOTO
uccieaoBaHui B (pU3UKeE.

2. @yH1TaMEHTaJIbHOE €IMHCTBO €CTECTBEHHBIX HayK, HE3aBEPIIEHHOCTh €CTECTBO3HAHUS U
BO3MO’KHOCTH €0 JaJbHEHIIero pa3BuThs. Baxkneiimue srans! ucropun pusuku. Pons ¢pusuku B
Pa3BUTUU TEXHUKU U BIUSHUE TEXHUKU HA pa3BUTHE (DU3BHUKU.

3. [Ipenmer MexaHUKH. DIEMEHTbl KHHEMAaTUKN TOUKU. DU3NUECKOE MOJIETUPOBaHHE.
HeszaBucumocTs mpocTpaHCTBa OT BPEMEHM B KiIacCM4ecKol MexaHuke. Kunematmueckoe
ONMCaHUE JABMKEHUS. DJIEMEHThI BEKTOpPHOU anreOpbl. BekTop nepemenienus, myTb, CKOPOCTb U
YCKOPEHHE B CIIydae KPUBOJIUHENHOTO JIBMXKEHUS U MaTEPUATIbHON TOUKW. BBeeHne NOHATUA
HOPMAJIbHOTO U TAaHT€HIMAIBHOTO YCKOPEHUM ToUukU. O0 U3MEPEHUAX U UX CIIEU(PUUHOCTH B
¢uzuke. O cMpIcie IPOU3BOAHON M UHTErpaja B (pU3MKE IPUIOKEHUHU K (PU3UUECKUM 3a/ladaM.

4. Crenienu cBO0O/1bI, MATEpUATILHON TOUKH U Tela. [loHsTHE 00 0000IIEHHBIX KOOPIUHATAX.
KunemaTtuka TBEporo Tena. YriaoBas CKOPOCTb U YIJIIOBOE€ YCKOPEHHUE TeEA.

5. Kunemarnueckue XxapakTepUCTUKH BPALATEIbHOTO JBHKEHUS U X CBS3b C
KMHEMAaTUYECKUMU XapaKTepUCTUKAMHU MOCTYNAaTeIbHOTO ABMKeHus. Kiaccuueckas,
pENATUBHUCTCKAs], KBAHTOBAsI MEXAHUKH.

6. [IoHATHE COCTOSIHUS B KJIACCHYECKOW M KBAHTOBOM MEXaHHUKE. | paHUIIbI IPUMEHIEMOCTH
KIJIACCUYECKON MEXaHUKH.

7. CoBpemeHnHas TpakToBKa 3ak0HOB HbtoToHa. [lepBbiii 3akoH Hpl0TOHA Kak mocTynar o
CyLIECTBOBAaHMHM HHEPLMAIBHBIX CUCTEM OoTcueTa. COBpeMEHHas! TPAKTOBKA IOHSTHS CHJIbI KAK MEPBI
MHTEHCUBHOCTHU B3aMMOJCHCTBHS TEJI, MPOSBIIAIOIEHCS B U3BMEHEHUH UMITYJIbCA TEN 3a BPEMs UX
B3aMOJECHCTBUH.

8. Bropoii 3akoH HploTOHA Kak ypaBHEHUE IBUXKEHUS Tena. TpeTtuit 3akoH HeroToHa 1
ciyyau ero Hapymenus. [IpeoOpa3oBanus "anunes. IIpuHINIT OTHOCHTENBHOCTH B KJIACCUUYECKON
MeXaHHUKe. 3aKOH COXPaHEHMs UMITYJIbca KakK (PyHIaMEHTaJIbHbIM 3aK0H npupoabl. Cuctema HeHTpa
Macc. Teopema o0 IBHKEHUU LIEHTPA HHEPLIUH.

9. JIBmw>xeHue Tem ¢ IepeMEeHHOM Maccoi (BbIBOI ypaBHeHU Mermiepckoro u [{nonkoBckoro).
[IpyHIMI OTHOCUTENBHOCTH B KJIIACCUYECKOW MEXAHHUKE.

10. AguTHBHOCTB MacChl ¥ 3aKOH COXPAaHEHUS MacChl B JOPEIATUBUCTCKON MEXAHUKE U
00BbETMHEHHUS €r0 ¢ 3aKOHOM COXPaHEHUs SHEPTUil, B PEIATUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJICHHON B3aMMOCBSI3bI0 MEXKly DHEPIHed U Maccoll. PensTuBucTckas macca.
PenstuBucTckuil UMITyIbC.

11. 3akoH coxpaHeHus: MOMEHTa UMITyJbca Tena. MomeHT cuibl. OCHOBHOM 3aKOH IMHAMUKU
BpAIlATEIbHOTO JBIKECHMS. MOMEHT nHEpUMHU Tena. MOMEHT UMIynbca. 3aKOH COXpaHEHUs
MOMEHTA UMITyJIbCa TeJla.

12. YpaBHeHUs ABWKEHUS U PABHOBECHUS TBEPIOTO TeJa. DJIEMEHThl MEXaHUKH KUJIKOCTEH 1
ra3oB. BeiBoJ ypaBHeHUs bepHyuu.

13. HennepuuanbHble cucteMbl oTcueTa. Cunbl nHepIU. OCHOBBI  PEISTUBUCTCKOM
MexaHuku. CrenuanbHas TEOpPUS OTHOCUTENIBHOCTH OWHINTEHHA.

14. Tloctynatsl DitHmTeiiHa. B3aumocss3b npocTpancTBa 1 BpeMeHu. [IpeoOpazoBanust
Jlopenua. CnenctBust u3 npeoOpazoBaHuil JlopeHla: OJHOBPEMEHHOCTh COOBITHI B pa3HBIX
crcTeMax OTCYeTa, JUIMHA TeJl B pa3HbIX CUCTEMaX OTCUETa, JIUTEIbHOCTh COOBITUH, HHTEpBAI,
npeoOpa3oBaHusl CKOPOCTEH.

15. DnexTpocTaTika B BaKyyMe M BEIIECTBE. DIEKTPUUECKUH 3apsia. JJUCKpeTHOCTS 3apsa.
3axoH Kynona. HanpskeHHOCTB aneKkTpudeckoro nosst. [IpuHuun cynepno3unum noyen.
DNEKTPUUYECKUI AUIOJb U €r0 NOBEACHHUE B NIEKTPUUECKOM IIOJIE.



16. Benenue B BEKTOpHBIN aHainu3. ['pagueHT, IOTOK BEKTOpA, TUBEPreHIUs.
OnexTpocraTuueckas reopeMa ['aycca. Pabora anexkrpocrarudeckoro nosis. Llupkymsius Bekropa
HAIPSLDKEHHOCTH AJIEKTpocTaTuueckoro noss. [loteHunan snexkrpocraTuueckoro nosst. CBsizb MEXy
MOTEHIMAJIOM U HaPSYKEHHOCTBIO JIEKTPOCTATUUECKOTO MOJIs. DKBUIIOTEHIIMAJIBHBIE TOBEPXHOCTH.

17. IIpoBOAHMK B 3JIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PAaBHOBECHS 3apsJI0OB HA MPOBOTHUKE.
[ToBepxHOCTHAs MJIOTHOCTD 3apsiaa. DIEKTPOCTaTUUECKOE T0J€e B IlockocTu. [loBenenue
IIPOBOJJHUKA BO BHELIHEM 3JIEKTPOCTATHUECKOM I0JI€ . DIIEKTPOCTaTUYECKasl 3aIIUTa.
DNEeKTPOEMKOCTh YEAMHEHHOTO IpoBoAHMKA. [loTeH1nan 3apspkeHHoro mapa. Konaencaropsl.

18. EMKOCTh KOHJICHCATOPOB PA3IMYHON reoMeTprdeckoit koHpuryparmu. CoeuHeHNe
KOHJieHcaTopoB. CrtaTuueckoe noJjie B BemecTse. JnanekTpuku. MoJieKylibl IU3JIEKTPUKa KaK
BIEKTPUYECKUI JTUTIOJIb.

19. DHeprus AUNOISA BO BHEIIHEM JIEKTPUUYECKOM I0Jie. THUIbI AUAIEKTPUKOB, IOBEICHUE
TURJIEKTPUKOB BO BHELIHEM 3JIeKTpUueckoM noJe. [lonspusanus qusnekTpukoB. THITbI
nossipu3anuu. Ilonspu3oBaHHOCTB.

20. [1nockuii KOHAEHCATOP C AUIIEKTPUKOM. J(ManeKTpudeckasi MpOHUIIAEMOCTh CPEIbl.
CBsi3aHHBIE U CTOPOHHUE 3aPSI/Ibl.

21. Bekrop anextpuueckoro cMmenieHus. Teopema ["aycca uist BEeKTOpa 3JIEKTPUUECKOTO
CMEIIIECHHUS.

22. O6beMHas IVIOTHOCTD SHEPTUH JIEKTPUUYECKOTO MO B IUAIEKTPUKE. DHEPrus
B3aUMO/ICHCTBUS DJIEKTPUUECKUX 3apsI0B.

23. DHeprus 3apsyKEHHOT0 NPOBOJIHUKA. DHEPTHs 3apsHKEHHOTO KOHIEHCATOpa. DHEPrus
ANIEKTPOCTaTUYECKOTO NOJsl. O0BbeMHas! IIIOTHOCTh SHEPTUHU AIIEKTPOCTATUYECKOTO MOJISI.

24. TIoCTOSTHHBIN 2JEKTPUUYECKUN TOK. Y CJIOBHUS CYLIECTBOBAHMS TOKA. BEKTOP IIIOTHOCTH
Toka. 3akoH OMa B nuddepennunanbaon popme. ConmpoTHBICHHE TPOBOTHUKOB. MOIITHOCTH TOKA.

25. 3akon JIxoyns - Jlenna B quddepennmansHoit popme. YpaBHEHHE HETIPEPHIBHOCTH.
DJIEKTPOABMIKYILAS CUJIA.

26. 3akon OMa B HHTErpaJIbHOM (popme (JIJ1s1 HEOTHOPOTHOTO yuyacTka menu). [IpaBuiia
Kupxroda nns pa3BeTBICHHBIX IIETICH.

27. B3aumoierictBue TOkoB. OnpeiesieHue eIMHUIIBI CHITbl TOKa amIiepa.

28. O0mue cBeneHus o KoyedaTeabHbIX Mporeccax. EMuHbIN MoaX0 K KoJeOaHusIM
pasnuuHoi ¢pusndeckoi mpupoapl. Kunematrnka rapMOHHYECKUX KoeOaHUH . AMIUIUTYAA, KPyroBas
4acToTa, (pa3a rapMoHUYecKux kojebanuil. I'paduueckoe n3o0paxkeHre rapMOHUYECKUX KOJIeOaHu
(BEKTOpHBIE TUarpaMMbl). JHEPrusi TapMOHUYECKUX KojeOanuil. CioxeHne rapMOHU YeCKUX
koJsiebanuii. buenus. @urypsl Jluccaxy. ['apmonnuecknii ananms (Oypbe-paszinoxeHue).

29. Untepdepennus BosH. Ctostuue BoJIHBL. BomHOBO# naket. ['pynmoBas CKOpocCTb.
DneMeHThl TapMOHUYECKOTO aHanu3a B ontuke. UuTepdepenius cera. KorepeHTHbie BOIHBI.
YcnoBust uHTEPPEPEHIITMOHHOTO MaKCUMyMa U MUHUMYMa. Pacuer unTepdepeHIIMOHHOI KapTHHBI
OT JIByX HCTOYHHUKOB.

30. duznveckuii CMBICI CIEKTPATBLHOTO pa3jioKeHus. MoaylnupoBaHHbIE KOJIeOaHUsI.
Kinaccuueckunii rapmonndeckuid ocuuiuistop. [IpykxuHHbIN MassTHUK. PU3HMUECKUI MasiTHUK.
Matemaruueckuit MassTHUK. CBOOOIHBIE TAPMOHHYECKUE KOJIEOaHHS B DIIEKTPHUUECKOM
KoJiebaTeIbHOM KOHTYpE.

31. KBaHToBO€ cocTosiHuE. 3aaHNe COCTOSTHUSI MUKpoYacTull. BonHoBast GyHKIMS 1 ee
ctatuueckuit cmpich. [Ipuniun cyneprno3unnu. KBanToBble ypaBHEHUS ABMKEeHUs dacTull. Ob1iee
ypaBHeHue lpeaunrepa. CraunonapHoe ypaBHenue lllpeaunrepa.

32. Onepatops! pusnveckux BenuuuH. YacTuiia B OTHOMEPHOU MPSAMOYTOIbHOU
"MOTEHIMATBHOU siMe" ¢ OECKOHEYHO BHICOKUMU CTEHKaMH. [[BUkKeHHe CBOOOHON YaCTHUIIBI.
JInHEeHbIM rapMOHUYECKUN OCLIMIUIATOP B KBAHTOBOM MexaHuKe. [IpoxoxkaeHne yacTulbl CKBO3b
NOTEHIMANbHBIN O0apbep. TyHHenbHBIN AP PEKT.

33. Arowm. I[Tnanerapuast Moaens atoma Pezepdopaa. [loctynater bopa. ATom Bomopoaa u
BOJIOPOJIOTIO00HBIE ATOMBI B KBaHTOBOW MexaHuKke. KBaHTOBBIE uncia. DHEPreTUYEeCKHi CIIeKTp
BOJIOpPOI0TIOA00HBIX aToMoB. [llupuHa ypoBHeil. MarHUTHBIE MOMEHTBI DJIEKTPOHOB U aTOMOB.
I'upomaruutHoe oTHOIIEHUE. CIIUH AJIEKTPOHA.



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

35. Monexkyna. loHHas 1 KoBaJleHTHas cBA3HM. MoJekyna Bogopoa. DHEPreTUUECKU CIEKTP
MOJIEKYII.

36. CraTuCTHUECKUN U TEPMOJIMHAMUYECKHI METO/IbI MCCIeA0BaHUs. MaKkpocKomMuecKue
napaMmeTpsl. BHyTpeHHsss sHeprus. MoneKkynsipHO-KMHETUYECKass TEOpusl MJICAIbHBIX TI'a30B
VYpaBHEHHE COCTOSHUS UACATBHOTO ra3a. DHEPreTUYeCcKoe 3HaU€HUE YHUBEPCAJIbHOM ra3oBoOi
MMOCTOSTHHOM.

37. OcCHOBHOE YpaBHEHHE MOJICKYISIPHO-KHHETUYECKON TEOPUU HACATBHBIX Ta30B.
MoJieKynsapHO-KUHETUUECKUN CMBICI TeMmInepaTypbl. CTaTUCTUUECKUE paCIIpeIeIeHUs. 3aKOH
MakcBesuia [ui pacnpeeseHuss MOJIEKYI HIEaIbHOTO Ta3a 110 CKOPOCTSIM.

38. Pacnpenenenue bosnbiMana. Yucio creneneit cBo0O1bI MOJIEKYIIbl. 3aKOH PAaBHOMEPHOTO
pacnpeziesieHus: SHEPTUH 10 CTENEHSIM CBOOO bl MOJIEKYIIbI. TenIoeMKOoCTb.

39. TennoeMKOCTh MHOTOATOMHBIX ra30B. HenocTaTouHOCTh Ki1accuyeckoil Teopuu
terioeMkocTu. OCHOBBI TepMoauHamMuKu. [lepBoe Hauano TepmoanHaMuku. Pabora rasa npu
M3MEHEHUHU ero o0bema.

40. IlpuMeHeHne MepBOTO HaYaIa TEPMOJAMHAMUKHY K U3omporieccaM. Kpyrooii mporiecc
(uxim). ObpaTrMble 1 HEOOPATUMBIE TPOLIECCHI.

41. Bropoe Havano tepmoauHamuku. [{ukn Kapuo u ero KII/ qis maeansHoro rasa.
Tepmoannamuueckast GyHKIHS COCTOSIHUS (SHTPOIIHS).

42. ®usnueckuit cmpica d3HTpornu. Popmyna bonbrmana 1t saTpornnu. CBONCTBA
sHTponuu. CTaTUCTUYECKHI XapaKTep BTOPOro Hayalia TepMoJuHaMUKH. O COOTHOILLIEHUH MOPsiIKa U
Oecropsiika B IPUPOJIC.

43. TpeTbe HaYaJIO TEPMOJUHAMHUKHU. DJIEMEHTHI HEPAaBHOBECHOM TEPMOJIMHAMUKH. SIBIIEeHME
nepeHoca.

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

45. CrepxnpoBoauMocTh. KynepoBckoe criapuBanue Kak HE0OXOAMMOE YCIIOBHE
cBepxmpoBoauMocTu. KyiaoHOBcKkoe oTTaikuBaHue U OHOHHOE mpUTsHKeHUe. CBEpXIPOBOAHUKH
MIEpPBOrO U BTOPOTO poja.

46. BeicokoTeMIiepaTypHasi CBEpXIpoBOIUMOCTh. Marnetuku. Teopust peppomarneruszma.
JomMenHnas ctpyktypa. [letns rucrepesuca. @epputhl.

47. du3uka noaynpoBOJHUKOB. DJIEMEHTbI 30HHOW TEOPHUH KPUCTAIIIOB. 30HHAS CTPYKTypa
SHEPreTHYECKOT0 CIEKTPa ANEKTPOHOB.

48. Metaibl, AUIEKTPUKH U TIOJTYIIPOBOTHUKH 11O 30HHOU Teopuu. CoOCTBEHHAs
MIPOBOJMMOCTH HOJYIPOBOIHUKOB. [IprMecHast mpoBOAMMOCTD MOJIYIIPOBOJAHUKOB. P-n mepexo.

49. ®oTONpPOBOAUMOCTD MOITYIPOBOAHUKOB. JItoMuHectieHus TBepAbIX Ted. KoHTakt
AJIEKTPOHHOTO U ABIPOYHOTO MOIYIPOBOIHUKOB (p-n nepexoa)CucreMa 3apsKeHHBIX YaCTHII.
CoBpemenHas pusudeckasi KapTuHa Mupa. YacTuilpl U aHTuyacTuibl. Kapku.

4.2.2.6. IlpumepHbIii NepevYeHb TeM KYPCOBBIX padoT (IPOEKTOB)
He mmanupyercs.

5. O0pa3oBaTejibHbIE TEXHOJOTHH

B npouecce ocBoeHus AucUMIUIMHBL "®H3MKA" HCHOJB3YIOTCS METOJBI O0Yy4eHus,
CHOCO6CTBYIOH_II/IC 00€CIIEYEHHUTIO MOJIOKUTEILHOTO MOTHUBAITUOHHOT'O HACTpOsA CTYACHTOB Ha
u3yueHue ydyeOHOro marepuana, GOpMHUPOBAHUE YMEHHUI HAaXOIWTh M MPHUMEHATh MH(OpPMAIHIO B
oOactu CI)I/I3I/IKI/I AJI1 YCIICIIHOTO OCBOCHUA HpO(l)eCCI/IOHaJ'ILHO OPUCHTHUPOBAHHBIX JUCHUIUIMH U
00BEKTOB Oymytei npodeccuoHanbHO I JEeSTENbHOCTH MPOOIEMHOTO H3JI0KEHHUS,
HpO(beCCI/IOHaJ'H:HOFO KOHTCKCTA, YIIPABJIICHUA CaMOCTOSITEIILHOU p360T0171. HpI/I MMPOBCACHNU
MMPaKTUYCCKUX 3aHATUN MMPOUCXOAUT OGCY)K,ZLGHI/IG PAa3JIMIHBIX Hp06J'ICMHBIX CHTyaHHﬁ,
npenoaaBaTeiib I'IOI[p06H0 OOBSICHSIET BCE IIIaru peIICHUA (bHBH‘-ICCKOﬁ 3aJa4yu. 3aTem CTYACHTHI
CaMOCTOATCIBHO BBINIOJIHAOT aHAJIOTUYHBIC 3aJaHU. Bo BpCMs BBITIOJIHCHUS J13.60paT0pHBIX pa60T
(I)OpMI/IpyIOTCH KOJUIEKTUBEI U3 2-3 CTYACHTOB JIs1 BBIIIOJIHCHUA UCCIICIOBATCIILCKUX pa60T 1o OI[HOﬁ



TEMaTUKe, TEM CaMbIM (POPMHUPYETCS TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCs K paboTe B MaJbIX
TBOPYECKUX IpyNIIax.

6. OneHo4HbIe cpeAcTBa JAJsl TEKYLIEro KOHTPOJISl YCIIeBaeMOCTH,

HpOMe)I(yTOqHOﬁ aTreCTallum 110 uToraMm OCBOCHUA JUCHHUIIIMHBI.
@DOH/IbI OLICHOYHBIX MATEPUAIOB (CPE/ICTB) NPUBEACHBI B IPHIIOKEHUU.

7. Y4eOHO-MeTOANYECKOe U MHPOPMALIMOHHOE o0eclieYeHHe TUCIMILIMHBI.

7.1. OcHOBHAsl y4eOHO-METOAUYECKAS JUTEPATYyPA 10 JUCHMIIUHE
1. Onengues, M. b. Teopernueckue ocHoBbl pusuku / M. b. DnenaneB. — Mocksa, MxeBck
: Uucturyr xommbioTepHBIX wccnemnoBanuid, 2019. — 500 c. — ISBN 978-5-4344-0634-5. -
https://www.iprbookshop.ru/92092.htmi
2. Imutpuena, E. . ®usuka : yaedbnoe nocodue / E. U. ImutpueBa. — 2-¢ uzn. — Caparos
: A IIm Dp Memma, 2019. — 143 c. — ISBN 978-5-4486-0445-4. -
https://www.iprbookshop.ru/79822.htmi

7.2. IonoTHUTEJbHASA Y4eOHO-MeTOANYeCKAasl JINTEPATYPA MO AUCHHUIIIMHE

1. IlepmunOB, A. B. O6mas gusuka. 3agaun ¢ pemeHusaMH : 3ana4iuk / A. B. Ilepmunos, 1O.
A. bapkoB. — CaparoB : Bysosckoe o0Opazoanme, 2020. — 725 c. -
https://www.iprbookshop.ru/95156.htmi

2. lernad A.A., AABopckuii b.M. Kypc ¢usuku (B 3-x 1.): yue6HOE ocoOue /i BTy30B. - M.:
Beicmras mkoma, 1977. - 157 oks.

3. Boapkenmreiin B.C. CoopHuk 3amad mo odmemMy Kypcy ¢uszuku. - M.: Beicmas mikorna,
1973-2007. -200 3k3.

4. Au A.®. O6muii kype ¢puszuku. u3nyeckue OCHOBBI MEXaHUKHU: KOHCTIEKT JieKiuil / A.D.
An, A.B. Camoxun. — Mypom: UIIL MU Bal'V, 2005. - 87 ¢. - 110 aks.

5. A A.®. OCHOBBI KJTACCHYECKOM AMEKTPOIMHAMUKH: yaeOHoe nocodue [['pud] / A.D. AH,
A.B. CamoxuH. - Mypowm: UIIL[ MU Bal'Y, 2007. - 192 c. - 175 k3.

6. Ax A.®. O6mmii kypc ¢uzukn. DU3MYECKUE OCHOBBI KOJEOATEIBbHBIX M BOJHOBBIX
nporieccoB: KoHcrekT yekiuid / A.®D. An, A.B. Camoxun. — Mypowm: UIIL MU Bal'Y, 2007. - 136 c.
- 70 5K3.

7. Margees II.H. O6mmit kypc ¢usuku. KBantoBas u siaepHas pu3uka: KOHCHEKT JEKIUN /
[II.H. Margees, B.A. llnsaruna. - Mypowm: UIIL MU Bal'V, 2008. - 133 ¢. -40 sk3.

8. OCHOBBI KJIACCHYECKOM TEOpPUM JJIEKTPOMArHeTM3Ma: METOJUYECKUE YyKa3zaHUus K
MPAKTUYECKUM 3aHSITHUSIM MO JUCHUIUIMHE «DU3MKa» sl CTYIEHTOB 00pa3oBaTeIbHBIX MPOrpaMM
01.03.02 ITpuxnamnas matematuka u uHpopmaruka; 10.03.01 HMudopmarmonHas 0e301aCHOCTH;
11.03.01 Papmorexnuka; 12.03.01 Ilpubopoctpoenue / coct. AH A.D. [DneKTpoHHBINA pecypc]. —
DnexTpoH. TekcToBbIie naH. (0,74 M6). — Mypom: MU (punuan) Bal'Y, 2015. - 100 k3.

9. KonebGanust 1 BOJHBI: METOJ. YKa3aHHs K MPAKTHUYECKHM 3aHATHAM 1o Kypcy "OOmias
¢uzuka"; coct. A.®. Aun // Mypom: UIILL MU Bal'V, 2008. - 50 c. - 100 3k3.

10. KonebarenpHble M BOJTHOBBIE MPOIIECCHI: METO/A. yKa3aHUs K JJabopaTOpHBIM paboTaM Mo
Kypcy "Obmas ¢usuka"; coct. A.d. An, P.A. IlIteixo // Mypom: UIIL] MU Bal'V, 2008. - 62 c. -
100 k3.

11. OcHOBBI MOJNEKYISIPHOH (DU3UKU U TEPMOJUHAMHKHU: METOJ. YKa3aHUS K MPaKTHUYECKUM
3aHATUSM TO AuciuIuinHe "®u3uka" Uid CTyIEHTOB 00pa30BaTENbHBIX MPOTPaMM TEXHUYECKOTO
npo¢uns; coct. A.d. An // Mypom: UIIL MU Bal'Y, 2010. -47 c. - 50 3k3.

12. KBantoBas u snepHas (u3uKa: METOJ]. YKa3aHUA K MPAKTUYECKUM 3aHSITHSIM IIO
mucuuminHe "®dusuka" A CTYIEHTOB TEXHUYECKMX HaNpaBlIeHUH TOAroToBKH; cocT. M.H.
PrixkoBa / Mypom: UITLL MU Bal'V, 2012. - 44 c. - 60 5k3.

7.3. llepeyeHb MH(POPMAIUOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX IIPH
OCYIIeCTBJIEHHH 00Pa30BATEIBLHOIO MpoIecca Mo AUCIUIVINHE, BKIKYas



MnmepevYcHb NNporpaMmmMHoOro od0ecreyeHus u HHq)OpMaHI/IOHHbIX CIIPAaBOYHBIX

CHUCTEM

B oOpasoBarenpbHOM  mpolecce  HCIOJB3YIOTCS ~ MH()OPMAIMOHHBIE  TEXHOJOTHH,
peann3oBaHHbIE HAa  OCHOBE  HMH(POPMALMOHHO-OOpAa30BATENBHOTO  MOpTajla  WHCTHUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHHKAIIMOHHON CETH HHCTUTYTA:

- IPEIOCTaBJICHNE YIeOHO-METOAMUECKIX MaTEPHAIOB B 3JICKTPOHHOM BH/IE;

- B3aUMOJCHCTBHE YYAaCTHHKOB OOpa30BaTENLHOTO IpoIecca dYepe3 JIOKAIBbHYIO CeTh
nHCTUTYTAa U MHTEpHET;

- IPEJOCTABJICHUE CBEACHUHN O pe3ybTaTax y4eOHOU NeSTEIbHOCTH B 3JICKTPOHHOM JIMYHOM
KaOWHETe 00yJaromerocs.

WubopmanoHHbIE CITPABOYHBIE CUCTEMBI:

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

http://www.google.com/

http://www.yandex.ru/

http://www.rambler.ru/

[IporpammHoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

7-Zip (GNU LGPL)

Google Chrome (JIuuensunonnoe cormnamenue Google)

Free Commander XE (JIunensunonnoe cornamenue FreeCommander)

Pot Player (Daum PotPlayer EULA)

Yandex (EULA)

7.4. Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOMN CeTH

«/HTEepHET», HEOOXOAUMBIX IJIsl OCBOCHMS JUCUUIINHbBI
iprbookshop.ru
physicsnet.ru
google.com
yandex.ru
rambler.ru
mivlgu.ru/iop

8. MarepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUNIUHbI
JIeKIIMOHHAS ayTUTOPHS
Okpan HacTeHHBI Goldview; mpoektop Acer X128H DLP Projector; mepcoHaabHBIH
komibroTep. Jlocryn k cetu MHTEpHET.

JlaGopaTtopust pu3uKu

Jlaboparopnas ycraHoBka «IIpuGop O6epbeka»- 2 mT.; naboparopHas YCTaHOBKa
«DU3NYeCKU MAasTHUK»-2 TWIT.; J1a0OpaTopHas YCTaHOBKa «DJEKTPUYECTBO M MAarHETHU3MY,
yCTAaHOBKA JUIsS OIPENEJICHUS CHJIBI TPCHHS B OMNOpe; TPUPUISAPHBIA TOJIBEC; HAOOpPHI TPY30B;
IITAHT€HIIUPKYJIH; MHUKPOMETPBI; YCTAaHOBKA JUISI U3MEPEHUs COMPOTHBICHUNH METOJIOM MOCTHKA;
yCTaHOBKA i M3MEPEHHS  E€MKOCTH  KOHJEHCATOpOB;  MOCT  IOCTOSIHHOTO  TOKa;
ANIEKTPOU3MEPUTENbHBIE  TPUOOPBI;  peoCcTaThl; ONOKM TMHUTAHMS, TAHTEHCTaJbBAHOMETPHI,
CEeKYHJIOMEpBI; KOMIUIEKT METOJUYECKHX YyKa3aHUH; JJIEKTPOHHBIE METOAMYECKHE YyKa3aHUs;
IMK:(mATX350W;IC2,8;,1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mrt..Dxpan
moounbeHBIH Classic Solution Premier Vela Express; noytoyk ASUS (mepenocHoif). Jloctyn x ceTu
HNurepner.

JIaGopaTopust MEXaHUKH, IEKTPUUECTBA U 3JIEKTPOMArHETU3Ma

JlabopatopHass ycraHoBka «l[Ipubop OOepGeka»- 2 mT.; aboparopHas yCTaHOBKa
«DPU3n4ecKuil MasATHUK»-2 MIT.; J1abopaTopHas YCTaHOBKAa «DJEKTPUYECTBO M MAarHETU3M»,
yCTaHOBKA [UIsS OIpENeNIeHUs] CUJIbl TPeHHUsS B OMope; TpUPUISApHBIA MojBec; HaOOpbI TPY30B;
IITAaHT€HIUPKYIIN; MUKPOMETPBI; YCTaHOBKA JUIs M3MEPEHHs CONPOTUBJICHUN METOJ0M MOCTHKA;



yCTaHOBKA  JUII  M3MEPEHHs  €MKOCTH  KOHACHCATOPOB;  MOCT  IIOCTOSIHHOTO  TOKAa;
ANIEKTPOU3MEPUTEILHBIC ~ TPUOOPBI;,  PEOCTAaThl; OJIIOKM THUTAHHS, TAHTCHCTaJIbBAHOMETPHI,
CEKYHJIOMEPBI; KOMIUIEKT METOJUYECKHX YyKa3aHUH; JJIEKTPOHHBIC METOJAMYECKHE YKa3aHUS;
I[MK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mr..Oxpan
mooOmeHBIH Classic Solution Premier Vela Express; Hoytoyk ASUS (nepenocHoii). JJoctym k cetn
HNutepner.

Jlaboparopus puzmku

I'eneparoper [3-33; ocummnorpag C1-5; mupomMeTrp ONTHYECKHI; KaMEPTOH; IMPYKUHHBINA
MasiTHUK; HaOOpBI T'PY30B; YCTaHOBKA JUIs IOJIyYCHHS CTOSYMX BOJIH, MarasMH €MKOCTEi; JlamIia
TICIOLEro  pas3psa; MeTauIorpaguyeckuii ~ MHUKPOCKOTT, MUKpPO(OH;  JWHAMUK;
AIIEKTPOU3MEPHUTENIBHBIE MPUOOPHI;,  MPOEKIIMOHHBIE amlmaparbl; (OTOAIEMEHT; OJIOKU MUTAHHUS;
AJIEKTPOU3MEPHUTENbHBIE MPUOOPHI; PEOCTaThl; HAOOpP IU(PPAKIMOHHBIX PELIETOK; CBETO(MUIBTPHI;
KOMIUIEKT METOJMUYECKIX YKa3aHUN; ODJIEKTPOHHBIE METOJMYECKUE YKA3aHWS; HATJISIHBIC MTOCOOHS;
[MK:(mATX350W;1C2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa ~ PS/2;M/Ont.PS/2;19"TFT)-1  mirT..
Okpan MoounbpHbIN Classic Solution Premier Vela Express; Hoyroyk ASUS (nepenochoit). JlocTtyn
cetu MIHTEpHET.

JlabopaTtopust KosieGaHU U BOJIH, ONITUKH

I'enepatoper ['3-33; ocummnorpad C1-5; mupomeTp ONTUYECKUH; KaMEPTOH; MPYKUHHBIN
MasiTHUK; HaOOpBI TPY30B; YCTaHOBKA JUIs IOJIyYSHHs CTOSYHMX BOJIH; Mara3WH €MKOCTEH; Jiamma
TICIOMIETO pa3psga;  MeTauiorpadu4eckuii MHUKPOCKON;  MHKPOQOH; TUHAMHUK; ODIEKTPO-
W3MEpHTENIbHBIC TPUOOPHI, MPOEKIIMOHHBIE amnmaparbl;  (OTO’NIEMEHT; OJIOKM TUTAHWUS;
AIIEKTPOU3MEPHUTENbHBIE MPUOOPHI; PEOCTaThl; HA0Op AUPPAKIMOHHBIX PEUIETOK; CBETO(YUIBTPHI;
KOMIUIEKT METOJAMUYECKUX YKAa3aHUMN; SJIEKTPOHHbIE METOJMYECKUE YKA3aHUS; HArJsAHbIE [TOCOOUS;
IMK:(mATX350W;1C2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 wrt..Oxpan
MoOmbHBIH Classic Solution Premier Vela Express; Hoyroyk ASUS (mepeHocHoit). Joctyn k cetn
HuTtepHer.

JlaGopaTopust pu3nKu

JlaboparopHas ycraHoBka «VccrmenoBaHue razopaspsiiHOTO CUETYMKA»; YCTaHOBKA JUIsS
UCCIIEIOBAHUSI  XapaKTepUCTHUK (OTOPE3UCTOPA; CIEKTPOCKOM; JIPOCCENbHO-PTYTHAs —JIaMIla;
razopaspsiiHbie TPYOKH; BBICOKOBOJBTHBIM HHAYKTOp; cTmiockon CJIII-1; nazep, omtuyeckas
CKaMbs; HaOOp AU(PaKIMOHHBIX pemeTok; cueTdyuk [eiirepa-Mrosiepa; cuUeTUHMK-CEKYHIOMED;
AJIEKTPOU3MEPHUTENbHBIE MPUOOPHI; TEPMOCTAThl; OJIOKM MUTAHHS; PEOCTaThl; MUKpockon Mup;
MaHOMETpBI; MEpHbIE CTaKaHbl; HACOCHI; BEChl TEXHHYECKHE; HaOOp pa3HOBECOB; JIOTOMETD;
CEKYHJIOMEpbI; MarasuH EeMKOCTEW; Mara3uH COIPOTUBIICHUI; TepMomapa; OaUIOHBI; KOMILIEKT
METOJMYECKUX YKa3aHUH; AIEKTPOHHBIE METOAUUYECKHE YKa3aHHs; HarlsaHble mocobus. DKpaH
mobOunbHBIN Classic Solution Premier Vela Express; noytoyk ASUS (mepenocnoit). [loctym k cetu
HuTepner.

Jlaboparopus (u3HKU TBEPIOTO TENa U aTOMA, MOJEKYISIPHON (HUBHKI

JlaboparopHass ycraHoBka «lccrmenoBaHue ra3opa3psiIHOTO CUETYHMKA»; YCTaHOBKA IS
WCCIIEIOBAHUSI  XapaKTepUCTHUK (OTOPE3UCTOPA; CIEKTPOCKOM; JIPOCCENbHO-PTYTHAs —JIaMIIa;
ra3opaspsiiHble TPYOKH; BBICOKOBOJBTHBIM HHAYKTOp; ctunockon CJIII-1; mazep, omtuyeckas
CKaMbs; HaboOp AUQPPAKIMOHHBIX peEmIeToK; cueTuuk [ eiirepa-Mromiepa; cUeTUHMK-CEKYHIOMED;
ANIEKTPOU3MEPHUTENbHBIE MPUOOPHI; TEPMOCTAThl; ONOKM MUTAHHS; PEOCTaThl; MUKpockonm Mup;
MaHOMETphI; MEpHBIE CTaKaHbl; HACOChl; BEChl TEXHUYECKHE, HaOOp pa3HOBECOB; JOTOMETD;
CEKYHJIOMEpHI; MarasuH EeMKOCTEW; Mara3uH COINpPOTUBIEHUI; TepMomapa; OaJUIOHBI; KOMILIEKT
METOJMYECKUX YKa3aHUU; AIEKTPOHHBIE METOAMUYECKHE YKa3aHUs; HarlsgHble mocoOus. DKpaH
moomnbHBIH Classic Solution Premier Vela Express; Hoytoyk ASUS (mepenocHoii). Jloctym k cetu
HNHurepuer



9. MeToauuyeckue YKa3aHUs 10 OCBOCHHUIO TUCUHMILIMHBI

JUis  yCIIEIIHOTO OCBOGHHSI TEOPETHUYECKOTO Marepuana OOYdYaloMmIMKCsA: 3HAKOMHUTCS CO
CIIMCKOM PEKOMEHJyeMON OCHOBHOM M JOIOJHHUTEIBHOU JIMTEPATyphl; YTOUHSET y MpernoaaBareis,
KaKUM JIOTIOJIHUTEIbHBIM TOCOOUSIM CIIeyeT OTAaTh MPEANOYTEHUE; BEIET KOHCIEKT JICKIUU U
popadaThIBACT JEKIMOHHBINA MaTepUal, MOJIb3YsICh KaK KOHCIIEKTOM, TaK U Y4COHBIMU TIOCOOUSIMH.

Ha mnpakruueckux 3aHATUAX NPOWIECHHBIM TEOPETUYECKUH MaTepual IO0JIKPEIUIsAeTCs
pelieHueM 3a/1a4d 0 OCHOBHBIM T€MaM JTUCHUTUIMHBL. 3aHATHS MPOBOAATCS B KOMITBIOTEPHOM KJ1acce,
UCTOJNB3ysl CHeNHalbHOE mporpaMMHOe obOecnedeHue. Kaxnol mnoarpynme oOydaromuxcs
MPEro/IaBaTe)ib BBIJACT 3a7ady, CBSA3aHHYI0 C pa3pa0OTKOW M TPOTPaMMHOM peanu3anueit
QITOPUTMOB 00paboTKK MHPOpPMAIUK. B KOHIIE 3aHATHS 00YJarOIINAe IEMOHCTPUPYIOT TOTyICHHBIC
Pe3yAbTAThI MPETIOIABATEI0 U TIPH HEOOXOAMMOCTH AEIal0T padoTy Ha/I OIINOKAMH.

Jlo BbITIOJIHEHUST JTA0OPATOPHBIX pabOT OOyJarolMKCS W3y4aeT COOTBETCTBYIOIIMM pa3fen
teopuu. Ilepen 3aHsATHEM CTYACHT 3HAKOMHUTCS C OTMMCAHUEM 3aJaHUM NJIs1 BBIIOJIHEHHUS PaOOTHI,
BHUMATEIBHO M3y4YaeT COJIEpKAHUE U MOPSIOK MPOBENCHUs JIabopaTopHOU paboThl. JlaboparopHas
paboTa mpoBOAATCS B KOMIBIOTEPHOM Kilacce. OOyyaroniyecs BBIMOIHIIOT HHANBUIYyaIbHYIO 3a7a4y
KOMITBIOTEPHOTO MOJIEIMPOBAaHUSI B COOTBETCTBMM C 3aJaHUEM Ha JabopaTopHyl padoTy.
[Tonmy4yeHHbIe pe3yNbTaThl HCCIEIOBAHUNM CBOJSTCS B OTUET M 3AIIMIIAIOTCS TIO TPAJAUIIMOHHOMN
METOJMKE B KJacce Ha CieayromeM JiadopatopHoM 3aHATHH. HeoOXoaumeblil TeopeTudyecKuit
Marepuai, WHAUBUAYAIbHOE 3aJaHue, IIard BBHITIOJIHEHUS J1abopaTOpHOW paboThl M TpeboBaHHUE K
OTYETy TPHUBEJACHHI B METOJWYECKUX YKa3aHUAX, pa3MENIeHHBIX Ha HWHHOPMAIIMOHHO-
00pa3oBaTeIbHOM MOpTajie UHCTUTYTA.

CamoctosaTenbHas paboTa OKa3blBaeT BaXKHOE BIHUsSHUE Ha (OPMHpPOBAHHE JUYHOCTH
OyayIero CreruaiicTa, OHa IIaHUPYeTCsl 00yJaronuMes caMmocTosTenbHo. Kaxapiit oOydarommiics
CaMOCTOSITENIbHO OTpeeNsieT PeKuM CBOel padoThl U Mepy TpyZa, 3aTpayMBaeMOro Ha OBJIAJICHHE
y4eOHBIM coJiep)KaHueM JUCHUIUIMHBL. OH BBINOJIHAET BHEAYIAUTOPHYIO pPAabOTy U H3ydCHHE
pa3nenoB, BBIHOCHMBIX Ha CAMOCTOSITENbHYIO PabOTy, MO JIMYHOMY WHAUBUAYAIbHOMY IUIaHY, B
3aBUCHMOCTH OT €ro NMOJArOTOBKH, BPEMEHH U IPYIUX YCIOBUM.

dopma 3aKIIOUUTENBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTrTecTaluu — 3K3ameH. [[s
MIPOBEJICHUS MPOMEKYTOUHOM aTTecTally MO AUCHUIUIMHE pa3paboTaHbl (POH] OIIECHOYHBIX CPE/ICTB
U OaTbHO-PEUTUHIOBas CHUCTEMa OIICHKH YYeOHOW JeATeIbHOCTH CTyneHToB. OIleHKa 110
JTUCLMIUIMHE BBICTABISETCS B MH(OPMAIMOHHON CHCTEME M HOCHT WHTETPHUPOBAHHBIN Xapakrep,
YUUTBHIBAIOIINI PE3yJIbTaThl OLEHUBAHUS Y4acCTUsl CTYJEHTOB B ayJIUTOPHBIX 3aHATHUAX, KAUECTBA U
CBOEBPEMEHHOCTH BBIIIOJIHEHUS 3aJaHMM B XOJI€ M3YYEHHUs AUCHUIUIMHBI U IPOMEKYTOUYHOM
aTTeCTaluu.
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Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHUAJIOB (CPeICTB) MO AMCHHUILINHE
®dusuka

1. OneHo4yHbIe MaTepHAJbI VISl IPOBEACHUS TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH

Io AMCIOMIIJINHE

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 ITIOJIOKCHUA TCJIa B KOHCYHOC
JUIMHA TPAKTOPUH, IO KOTOPOU JIBUrajoCh TEJIO

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

paauycy KpUBH3HBI TPACKTOPUHU

BekxTop cpenHel cKopoCTH HanpaBJiIeH T10:
KacaTeJIbHOW K TPAeKTOPUH JBUKEHUS
MIEPEMELIEHUIO TOYKH

paguycy KpUBH3HBI TPAEKTOPUHU

CKOpOCTh N3MEHEHUS BEKTOPA UMITYJIbCA MATEPUATIbHOM TOUYKH BO BPEMEHH PaBHA:
U3MEHEHHUIO KUHETHYECKOU OHCPIUH TOYKHU

cujie, IEUCTBYIONIEH Ha TOUKY

CKOPOCTH TOUYKHU

YCKOPEHUIO TOUKH

Teno Gpomreno co ckopocthio 10 M/C IO yriioM TPUALIATH TPATycoOB K ropu3oHTy. He

YUUTBIBasi COMPOTHUBIICHUS BO3yXa, OMPEIEIUTh BEITUYUHY CKOPOCTH Tena yepes 0,5 ¢ mocie Hadana
nBukeHus. [IpuHATH g paBHBIM JIECSATH METPaM Ha CEKyHIY B KBajpare:

1)
2)
3)
4)

6.
Ha3bIBaeTCA:

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 CBsA3aHHBLIX C TCJIOM OTCYUCTA,

WHEPIUAIBHONW CUCTEMOM OTCUETA
MeXaHNYECKON CUCTEMOM
CHCTEMOM OTCUETA

Ecan gactuna PaBHOMCPHO MABHIXKETCA II0 OKPYXKXHOCTHU, TO €€ TAHICHIHAJIBHOC

YBCINYNUBACTCA
YMCHBIIACTCA
HC U3MCHACTCA
PaBHO HYIIIO

[TepBriit 3ak0H HpIOTOHA HA3BIBAIOT 3aKOHOM:
COXpAaHEHUs UMITYyJIbCa

WHEPLIUU

W3MEHEHUS UMITYJIbCA



9 Bropoi1 3akoH HproTOHA HAa3bIBAIOT 3aKOHOM:

1) COXPaHEHUS UMITYJIbCa
2) WHEPLUU
3) M3MEHEHHS UMITYJIbCa

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

2) yBEJIMYUBAETCS

3) ymeHbIIaeTcs

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

2) yBeJIMYUBAETCS

3) ymeHbII1aeTCs

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

2) HETOTeHIIHATbHbIC

3) U Te, U Jpyrue

13. Macca saBnsieTcs Mepoi:

1) B3aMMO/ICHCTBUS TEI
2) WHEPTHOCTH
3) MEXaHHUYECKOTO JIBUKCHUS

14. Cuna, nedcTByroOIas Ha TOYKY B NMOTCHIMAIBLHOM TIOJIe, pPaBHA B3SITOMY C OOpaTHBIM
3HAKOM T'PaJIueHTY:

1) MOJIHOM MEXaHUYECKOUN SHEPrUuun
2) KHHETHYECKOM SHEPTUU

3) MOTEHIHATLHON SHEPTUH

4) BHYTPCHHEH SHEPrUu

15. Mepoii B3aMOACHCTBUS TN SBIACTC:

1) macca

2) paboTa
3) UMITYIIBC
4) cuia

16. Mepoﬁ HHCPTHOCTH TEJIa MPHU BpallaTCIIbHOM ABUKXCHUH BOKPYT' OCH ABJISICTCSA MOMCHT:

1) CHJIBI OTHOCUTEILHO OCH
2) WHEPLIUHA OTHOCUTEIIHHO OCHU
3) UMITYJIbCa OTHOCUTEIHHO OCH

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

2) MOMEHT UMITYJIbCa

3) MOMEHT CHJIbI

18. MoMeHT uMmITyJbca Tela OTHOCUTEIBHO OCH BPAIICHUS PaBeH MPOU3BEIACHUI0 MOMEHTa
WHEPIIMY OTHOCHTEIIFHO TOH e OCH Ha:

1) yroJl IOBOPOTa

2) YTJIOBYIO CKOPOCTb

3) YTJIOBOE YCKOPEHUE



19. Kunermueckass sHeprus Jucka maccod | Kr, karsamerocsi 0e€3 CKOJIbXEHHS 10
TOPU30HTAILHOM MOBEPXHOCTH CO CKOPOCTHIO 4 M/c paBHa (B [[k):

1)
2)
3)
4)

8

16
12
24

20. MOMEHT BHEIIHUX CHJI OTHOCHTCILHO HCHOI[BI/DKHOI\/JI OCH paBCH NPOU3BCACHNIO MOMCHTA
HHCPpLUU TCJIa OTHOCUTCIIBHO TOM K€ OCH Ha:

1)
2)
3)
4)

21.

Ha3bIBACTCA:

1)
2)
3)
4)

YIJI0OBYIO CKOPOCTB
YIII0BO€ YCKOPECHHE
JIMHEHHYIO CKOPOCTh
TaHI€HI[MAJIbHOE YCKOPEHUE

[IpomexxyTok BpemeHH, 3a KOTOpbId (a3za kosebaHus TojiydaeT mpupaiienue 207,

IEpUOAOM

4acTOTOU

aMILIUTYI0M
BPEMEHEM pEIaKCALU

22. Nnuna HenedopmupoBaHHOW HpykuHbl 16 cMm. Eciu k Hell moaBecuts rpys, AiIMHA
MIPYKHUHBI B IMTOJIOKEHWN PAaBHOBECHS CTaHET paBHOW 25 cM. HaliTm mepmoa ManbIX BEpTHUKAIBHBIX
KoJieO0aHU NOJTyYUBIIETOCS MPYKUHHOTO MAasTHUKA:

1)
2)
3)
4)

0,6 c
0,8 ¢
lc
2¢

23. MakcuMaspHO€E 3HaYEHNE KOJIEOIIOIIECS BETHUYNHEI HAa3hIBAETCS:

1)
2)
3)
4)

IEPHOJIOM
hazoit
JacToOTOM
aMIUTUTYJI0N

24. Yucno xonebanumii 3a 2] cekyH | Ha3bIBAOT:

1)
2)
3)
4)

4acTOTOM

HavYaJIbHOM (pazoit
[MAKJINYECKON YacTOTOM
(hazoit

25. I'py3 mojaBemieH Ha MpyxuHe. B monoxkeHun paBHOBecus aedopmaius MNPy KUHBI
cocTaBisieT X = 2,5 cM. Eciu rpy3 cMeCTUTh U3 MOJIOKEHUsI PAaBHOBECHS, OH HAUMHAET COBEPIIATh
KoJiebaHus ¢ IePUOIOM:

1)
2)
3)
4)

26.

0,3c
0,4c
0,5c¢
0,6 c

KOJ'IC6aHI/I$I, Ha3bIBACMbIC 6I/ICHI/IHMI/I, BO3HHUKAIOT IIPpU CJIOXKCHUHU TapMOHUYCCKUX

KOJ]C6E[HI/II‘/JI, COBCPIHIAOIMINXCA:

1)
2)
3)

B OAMHAKOBOM HaIIpaBJICHHUU C OJIMHAKOBOM 4aCTOTOH
B OAMHAKOBOM HaIIpaBJICHHUU C OJIM3KUMH YaCTOTAMH
BO B3aWUMHO ICPICHAUKYIIAPHBIX HAIIPABJIICHUAX C OJIMHAKOBOM YaCTOTOM



4) BO B3aUMHO IEPIICHAUKYIISIPHBIX HAIIPaBJICHUSAX C Pa3HBIMH YaCTOTAMU

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

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

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

3) Macca KOTOPOTo COBMAAET ¢ MAaCCOM JAHHOTO (PU3NYECKOTO MASITHUKA

4) HayanbHas (a3za KOTOPOTO COBHANACT C HAdalbHOU (a30i JaHHOTO (HU3UYECKOTO
MasATHHKa

28. Koapdurment 3aryxanust — BeIMUnHa, 0OpaTHas

1) JaorapupMuUecKoMy JEeKPEMEHTY
2) BPEMEHHU peJaKcalnuu

3) COOCTBEHHO# YacToTe

4) JTOOPOTHOCTH

29. Ilpy>XMHHBIN MasTHUK COBEpIIaeT CBOOOJHBIE 3aTyXarlue KojeOaHus, ecId Ha Hero,
KpOME€ CHJIbI YIIPYTOCTH NPYKHHBI, IEUCTBYET CHJIA!

1) BBIHYK/JAfOIIast

2) COTPOTHUBIICHUS

3) BBIHYXK/JIAFOIAsl U COTIPOTUBIIEHUS

30. Ecnu pa3HOCTh MOTEHITMATIOB MEXTy OOKJIaTKkaMu KOHACHCATOpa YBEIUYUTh B TPHU pasa,
TO €ro JIEKTPOEMKOCTh:

1) YBEJIUYUTCS B TPH pasza

2) YMEHBIIIMTCS B TPH pas3a
3) HE U3MCHUTCS

4) YMCHBIIUTCS B JIEBATH Pa3

31. Ecmm 3aps, 3alaceHHbBIN B KOHACHCATOPEC YBCIIMYUTH B JIBa pas3a, TO €ro 3JICKTPOCMKOCTb:

1) YBEJIMYHUTCS B J[BA pasa

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

4) YBEJIMYUTCS B YETBIPE pa3

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 MPOBOHUKA B TEYEHHE 2 ¢ MPOTEKAJ NOCTOSHHBINA 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 IOCTOSHHOTO TOKA 3a HEKOTOpoe Bpems npoTekaeT 3apan 300 K.
IIpu aTom B HeM Beiaensiercs 2700 [k Temnotsl. HanpspkeHne Ha pe3ucTope paBHO:
1) 4,5B



2) 9B
3 18B
4)  24B

35. B nenp NOCTOSIHHOTO TOKa BKJIKOYEH peocTaT conpotusieHreM 10 OM. 3a 20 MuHyT uepes
Hero mpouen aekrpuueckuit 3apsia 300 K. Kakoe koJMuecTBO TEIIOTHI BBIIETUIOCH 33 3TO BpeMs
B peocrate?

1) 375 Ox

2) 750 Ix

3) 1500 [Ix

4) 1750 JIx

36. dusnueckoit ocHOBOM nepBoro npasuia Kupxroda ssisiercs:
1) 3aKOH COXpaHEHHUs SHEPTUH

2) 3aKOH COXPaHEHUSI AIEKTPUIECKOTO 3apsia

3) 3akoH OMa I yJacTKa Ienu

4) 3akoH JIxoyns-Jlenna

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

1) MOTOK 3apsDKEHHBIX YaCTHI] CO3J]a€T MarHUTHOE T0JIe

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

3) W3MEHEHNE BEJIMYMHBI MArHUTHOTO MOTOKA MPUBOJUT K BO3HUKHOBEHHUIO BHUXPEBOTO
AIEKTPUIECKOTO TIOJISI

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

38. B karymike, "HIYKTHBHOCTh KoTopoi 20 MI'H, cuiia TOka paBHOMEPHO yObIBaeT oT 2 A 10
Hyns B TeueHue BpeMmenu 0,01 ¢. 9J1C caMOMHAYKIIMY B KOHTYpPE paBHa:

1B

2)2B

3)4B

4)8B

39. OTHOCHUTEIIHLHO CTallMOHAPHBIX JJICKTPUYCCKUX W MArHUTHBIX [OJIEH JIOKHBIM SIBIISETCS
YTBEPKJICHHE:

1) OJICKTPOCTATUYCCKOC IT0JIC HeﬁCTByeT KaK Ha HCIOABWIKHBIC, TaK W Ha ABMXKXYIIHUCCA
3apsabl

2) MArdmTHOC I10JIC ﬂeﬁCTByeT TOJIBKO Ha ABMIKYIIUECS SJICKTPUICCKUC 3apsAbl

3) HUPKYJIALIUA BCKTOpa HaIlIpsAKCHHOCTU QJICKTPOCTATHUYCCKOI'O T110JI BOOJIb
IMPOU3BOJIBHOI'O 3aMKHYTOT'O KOHTYpPa BCCTrAa paBHAa HYJIIO

4) HUPKYJIALUA BEKTOPA HAIPAKCHHOCTU MAIHUTHOIO IIOJIA BAOJIb IMPOHU3BOJIBHOTO

3aMKHYTOT'O KOHTYpa BCCT1a PaBHA HYIIIO

40. Kax HY>KHO HU3MCHUTb CEMKOCTb KOHJACHCATOPAa B HACAILHOM KoJIeOaTeIbHOM KOHTYpC
paauoInpucMHHUKa, YTOOBI JAJINHAa BOJIHBI, HAa KOTOPYIO OH HACTPOCH, YBCIININJIACH B 4 pa3a?

1) YMEHBILINTH B 4 pa3a
2) YMEHBIINTE 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 KOHAEHCAaTOpa KOHTYypa cocTasisieT 6 HKin. Ha kakyro 1yinHy BOJIHBI
HACTPOEH NPUEMHUK?

1)75m



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

42. MakcumainpHasi CujIa TOKa B KOJIEOATEIbHOM KOHTYpE paJMONpUEMHUKA paBHa 24 MA.
[Ipu 5TOM MakCHUMaJbHBIA 3apsi KOHAEHcaTopa KoHTypa cocrtaBisier 6 HKi. Ha kxakyio ugactoty
HACTPOEH NPUEMHUK?

1) 0,04 MI'y

2) 0,25 MI'y

3) 0,64 MI'iy

4) 1,57 MI'n

43. Ilpu BKJIIOUEHUHU KaTyLIKU B LI€NIb MMOCTOSIHHOTO TOKa MpH HampsbkeHuu 48 B cuma Toka
Oobuta paBHa 3 A. Ilpu BKIIOYEHMM TOM JK€ KaTYyIIKM B LI€Nb NEPEMEHHOTO TOKa JIEHCTBYIOLIEE
3HaueHue Cwibl Toka 3 A gocturayro npu HanpsbkeHuu 60 B. Yacrota mepemenHoro toka 50 I'm.
Yemy paBHO MHAYKTUBHOE COITPOTUBIICHUE KATYILIKHU?

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

44. Kak W3MEHHTCS €MKOCTHOE CONPOTHBJIEHHE KOHACHCATOpA NPU YBEIWYEHUH YACTOTHI
IIEPEMEHHOTO TOKa B 4 pasza?

1) YBEITUYUTCS B 2 paza
2) YBEIUYUTCS B 4 pasa
3) YMEHBIIUTCSA B 4 pasza
4) YMEHBIIUTCS B 2 pa3a

45. HmeroTcs JBa KOTEPEHTHBIX HMCTOYHMKA 3BYyKa. B Touke, OTCTOSIIEH OT MEpPBOrO
WCTOYHMKAa Ha 2,3 M, a OT BTOporo Ha 2,4 M, 3ByK He ciubimeH. Ckopocte 3Byka 330 w/c.
MuHnumanbHas 4acToTa, P KOTOPOM 3TO BO3MOKHO, paBHa:

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

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

1) 2 MM

2) 4 MKM

3) 0,25 Mkm

4) 10 MM

47. Kpachas rpanuna Qotosdpdexra i cepedbpa paBHa 0,29 mkxm. PabGora BbIXOAA
3JIEKTPOHOB U3 cepedpa paBHa:

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

48. Kpacnas rpanuna Qotoaddexra st HekoToporo Merauia 275 HM. Yemy paBHO
MUHUMAaJIbHOE 3HaUCHHE SHEPTuU (POTOHA, BHI3BIBAIOIIETO (OTOIHDeKT?

1) 2,53B

2) 4,5 B



3) 6,5 3B
4)  855B

49. Ilotok poToHOB ¢ 3HEprueii 15 3B BrIOMBaeT u3 MeTaa (GOTOAIEKTPOHBI, MAKCUMaJIbHAS
KUHETHYECKasi SHEpPrus KOTOPHIX B 2 pa3a MeHblIe paboTel Bbixona. KakoBa MakcuMaibHas
KUHETHYECKasi SHEPTHsl 00pa30BaBIIUXCS (POTOIIEKTPOHOB?

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

50. Ecnu yacTuiibl UMEIOT OJJMHAKOBYIO CKOPOCTh, TO HAMOOJIbIIIEH UTMHOW BOJIHEI e bpoiins
obnanaer:

1) anexktpoH

2) npoToH

3) anbda-yactuna

4) HeWTpOoH

51. Haittu nnuHy BOJHBI e Bpoins ais 3JIeKTpoHa, MPOIIEAIEro pa3HOCTh MOTEHIHAIOB

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

52. Umerotcs nBa pesuctopa. OAuH pE3UCTOp U3TOTOBJIEH U3 METAILJIA, IPYrod pe3ucTop — U3
MOJIYIPOBOAHUKOBOTO MaTepuaina. Kak u3MeHSTCS 3IeKTPUUECKHE COMTPOTUBIECHUS ATUX PE3UCTOPOB
MpU HarpeBaHuu?

1) COTPOTHBIICHUS PE3UCTOPOB HE U3MEHSTCS

2) COTPOTHBIIEHUE METAJIIa YBEJIIMYUTCS, CONPOTUBIIEHNE OTYITPOBOTHUKA YMEHBIITUTCS
3) COMPOTHBIICHUE METAJIA YMEHBIIUTCS, COMIPOTUBIICHHUE MOJIYIIPOBOIHUKA YBEIUYUTCS
4) COMPOTHBIICHUS 000X PE3UCTOPOB YBEINYATCS

Oo01ee pacnpenesnenue 0a/U10B TEKYIIEro KOHTPOJIA 10 BUAAM Y4eOHbIX padoT /51 CTYJAE€HTOB

Peittunr-kontpons 1 BOIIPOCHI, TECTOBBIC 3aaHUS 1o 10 dauioB
PeitTuHT-KOHTPOJIH 2 BOITPOCHI, TECTOBBIC 3a/IaHUS no 10 6amnos
PeiituHr-KOHTpOJIB 3 BOITPOCHI, TECTOBBIC 3a/IaHUS o 15 6amnos

Ilocemenue 3anaTun

0 5 OayuioB
CTY/ICHTOM

JlonoJHUTEIbHBIEC OAILTBI

(6oHyCBI) 0 5 6aoB

BrinmonHenue cemectpoBoro
IJIaHa CaMOCTOSITEIIbHON o 15 6amnos
paboThI

2. IIpomexyTouHasA aTTeCTANMSA MO AUCHUIIINHE
IlepeyeHb BONPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLEeHKOM.
Ilepeyenn npakTHYecKUX 32124 / 3alaHUH K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OlleHKOH (mpu
HAJTUYHH)

1. Kunemaruka mMarepuanbHOM TOUKH U TBEPAOIO Tela
2.JIlnHaMuka MaTepruaabHOU TOUKU. 3aKkoHbl HproTOHA



3.3aK0HBI COXpaHEHUs UMITYJIhCa, MEXaHHUECKOH 3Heprun. Pabora. MomniHocTh

4.]1BuxkeHue Tena nepeMeHHOH Macchl

5./IlnuHaMuka TBEpOrO Tesla. MOMEHT KOJIUYECTBA IBUKEHUS

6.Mexanndeckue KoieOaHus. 'apMOHUYECKHI OCIIILISATOD

7. DneMeHTHI CeMaIbHON TEOPUU OTHOCUTEILHOCTU

8. MexaHnueckue BOJTHbBI

9. IlocrosiHHOE 3nEeKTpUYECcKOe MoJie B BakyyMme (3akoH KyioHna, pacueT HalpsKEHHOCTH U
MOTEHIMasa TOJIs)

10. DnexTpuyecKoe 1noye B JUAIEKTPUKAX

11. IlpoBOAHHMK B DJIEKTPUUECKOM TOJ€ (AMEKTpUYECKas €eMKOCTb, KOHJEHCATOPBI,
COCIMHEHUE KOHACHCATOPOB, SHEPTHUsI 3aPSXKEHHBIX ITPOBOHUKOB)

12. 3akoHBI MOCTOSIHHOTO JJIEKTpHYECKOro Toka (3akoHbl Owma, JDxoyns-Jlenna, mpaBuia
Kupxroga)

13. DnexTpuyeckuil TOK B 3JIEKTPOJIUTAX, Fa3ax, BAKYyMe

14. TlocTosiHHOE MarHUTHOE moje TokoB. 3akoH buo-Caapa-Jlamnaca, pacyer MHAYKIIUU
MAarHUTHOTO TIOJISI

15. JlelicTBre MarHUTHOTO TOJISI HA 3apsAbl U TOKH

16. TlocrossHHOE MarHMTHOE TI0JIE€ B BeEMIeCTBE (TOKM B aToMax W MOJIEKYJax,
HaMarHWYE€HHOCTh BEIIECTBA, MAarHUTHAS TIPOHUIIAEMOCTD, Ta-, mapa- u (heppOMarHeTHKH )

17. OnexkrpomarHuTHass uHAYKUus (3axkoH apanes, mnpaBuno JleHna, camMOMHIYKIIHA,
B3aWMHasi HHAYKIUS, TOKH DyKo, SJHEPTUS MAarHUTHOTO TIOJIS)

18. DnexTpomMarHuTHbIe KosieOaHUs (KoyieOaTeNbHbII KOHTYp, CBOOOTHBIE M BBIHYXK/IECHHBIE
KojeOaHus, SJIEKTPUYECKU pe3oHaHC, 3akoH Oma [Uid Lenu MEepeMEHHOr0 TOKa, MOIIHOCTb
MIEPEMEHHOTO TOKa)

19. YpaBuenuss MakcBenia, IJIOTHOCTh M TOTOK SHEPTUU AIEKTPOMATHUTHOTO TMOJIS

20. DeKTpOMarHuTHBIE BOJIHEI (BOJHOBOE YpaBHEHHUE, BeKTOp YMoBa-IloiHTHHTA)

21. BonnoBas ontuka (nHTEepdepeHIus, AUPPAKIUs, TTOJSIPU3AIIS CBETA)

22. B3anmoieliCcTBHE 3JIEKTPOMArHUTHBIX BOJIH C BEIIECTBOM (JIMCIIEPCHS CBETA, MOTJIOMICHHE
U paccesHue AJIEKTPOMAarHUTHBIX BOJIH)

23. I'unoresa [Inanka. ®opmyna [lnanka

24. Dueprus u wuMmnyiabc (oroHa, ¢GoTodhdexT, pPEeHTreHOBCKOoe H3IydYeHHe, 3(PdekT
KomnToHa, naBnenue csera

25. Mogens aroma. CrekTpsl u3iydeHuss atomoB. O06oOmenHas ¢opmyna banbmepa.
[Tocrynater bopa. Teopus Bogopoonono6Horo vona. OnbiTel @panka u ['epia

26. KopmyckyJsspHO-BOJIHOBOM JyaJiu3M, THUIOTe3a Je bpoitnsg. DneMeHTbl KBaHTOBOM
MEXaHUKH (COOTHOILIEHHE HEOIIpeIeJICeHHOCTEH, BOJHOBast pyHKIus, ypaBHeHue [lIpénunrepa)

27. AtoM Bojopoda B KBAaHTOBOW MexaHuke. KBaHTOoBble uncia. ChnuH 3J€KTpOHA.
OnextpoHHble 000s0uku U ciou. [lpunnun Ilaynu. Ilepuonmueckas cucrema snemeHtoB JI.M.
Menneneesa

28. ObmeHHOE B3auMoieiicTBUe. XMMHUYecKas CBs3b. MlOHHAas U KOBaJIeHTHas CBA3H.

29. CrauuoHapHbIE COCTOSIHUSI 3JEKTPOHOB U KBAHTOBBIE Iepexonbl. BzaumoneiicTBue
M3IIy4eHHs ¢ BemeCcTBOM. KBaHTOBbBIE YCUIIUTENN U T€HEPATOPHI

30. ®u3uka aTOMHOTO sJIpa M dIEMEHTApHBIX YacTull (Ae(eKT mMacchl sapa, SHEPTUsl CBA3H,
pPaAMOaKTUBHOCTh, sANEpHbIe peakiuu). Kiaccel 5snemMeHTapHbIX uacTull. EgwHas Teopus
B3aUMOJICVCTBUI

31. Tennora, TEMIOEMKOCTh, JaBJeHHE, paboTa, MepBOE HAYAIO0 TEPMOJUHAMUKH, SHTPOIIUS,
BTOPOE€ HAuYajao TePMOAMHAMUKH, HuKIndeckue npoueccel, KII/[ TemnoBoit MammHbl

32. VYpaBHEHHE COCTOSHMS WJEAJBHOTO Ta3a, BHYTPEHHSA SHEPIHs, H30MIPOLECCHI,
anpuabatHbIi Tiporiecc, nuki KapHo u ero KITJ1

33. OynkuuM pacopeneseHuss U ABJICHHS IepeHoca B razax (pacmpenenenus Makcpesuia-
bonpiimana, cpenmHsis JyMHA CBOOOJHOTO mpobera Molekynabl, audQy3us, BI3KOCTh U
TEIUIOMPOBOJHOCTH Ta30B)

34. PeanvHble Ta3bl (ypaBHeHHE BaH-nep-Baanbca, BHyTpeHHSISI dHEpPTHsl pealbHOTO rasa,
nporuecc Jxoynsa-Tomcona)



35. PaBHOBecue (a3 u QaszoBbie mepexoanl (pa3pl BEMECTBA, JUHAMHYECKOE PABHOBECHE
MEXAY apoM U KUIKOCTbIO, KpUTUUECKAsI TEMIIEpaTypa)

36. DnexTpuueckue CBOMCTBA TBEPIABIX TeJ (30HHAS TEOpUS AIIEKTPOHHBIX CIIEKTPOB,
pacnpenenenue ®depmu, sHeprus depmu, 3IEKTPONPOBOJHOCTH METAIOB, CBEPXIPOBOAUMOCTD,
MOJIYIIPOBOHUKH U TOJTYIIPOBOAHUKOBBIE TIPUOOPHI)

37. TemnnoBble CBOMCTBA TBEPABIX TeN (TEIUIOEMKOCTh, 3aKOH [[romonra u Iltu, kBaHTOBas
Teopus Jlebast u DitHIITElHA, TEIUIOBOE PACIIMPEHNE TBEPABIX TEN)

38. MarHneTuku (351€eMeHThl TeopuH (peppomaruerusma, 3akoH Kropu-Belicca, Touka Kropw,
JIOMEHHas CTPYKTypa, BHYTPEHHSSI U CBOOOJHAs OJHEPrHsi MarHeTUKOB B MAarHUTHOM MOJE,
MarHUTOCTPUKIIMS (PePPOMArHETUKOB)

39. Ilopsimok U GecopsI0K B IPUPOIE. DHTPOIHUS KaK KOJIMUYECTBEHHAS] MEpa XaOTUYHOCTH.
[Ipunuun Bo3pactanust sHTponuu. Mnem cunepreruku. CamoopraHusanusi B JKUBOH M HEXUBOU
pupoie

40. Uepapxus cTpykTyp MaTepuu. YacTuipl 1 aHTUYACTHIbI. DU3UUYECKUI BaKyyM.

41. @®yHnaMeHTalbHBIE  B3aUMOJEWUCTBHS.  Slapa  aTOMOB,  aTOMBI,  MOJICKYJIBI.
MaxkpocKonMyecKoe COCTOSIHUE BEIIECTBA: Ia3bl, KUIAKOCTH, TBEP/IbIE TENA.

42. Ilnazma. [lnanetst. 3Be3 b1, ["anaktuku. bobiioii B3psB 1 9BOIONNS BeenenHoi

1. [Iepemenienue — 3710:

1) JIMHUSA, TI0 KOTOPOH BUTAIOCH TEJIO

2) BEKTOP, MMPOBEICHHBIN U3 HAYAJIbHOTO MOJIOXKEHUS Tejla B KOHEUHOE

3) JUIMHA TPAKTOPHH, IO KOTOPOI IBUTaloCh TEIO

2. BexTop MrHOBEHHOM CKOPOCTH HaIIpaBJIEH MO:

1) KacaTelbHOU K TPACKTOPUH JIBUKEHUS

2) MEPEMEIIEHUIO TOYKH

3) paanycy KpUBU3HBI TPAEKTOPHUH

3. Bekrtop cpenHeil CKOpOCTH HaIpaBJIeH MO:

4) KacaTelbHOU K TPACKTOPUH JIBHKEHUS

5) HepEeMELIEHUIO TOUKU

6) paanycy KpUBU3HBI TPACKTOPHUH

4. CKOpOCTb U3MEHEHHUS BEKTOPa UMITYJIbCa MaTepUaIbHON TOYKH BO BPEMEHU paBHA:
1) U3MEHEHHUIO KHHETUYECKOM SHEPTruu TOUKU

2) cuJjie, IEUCTBYIONIEH HAa TOUKY

3) CKOPOCTH TOYKHU

4) YCKOPEHUIO TOUKH

5. Teno 6pomreHo co ckopocthio 10 M/c Mo yriom TpuaaTh rpaaycoB K ropu3oHTy. He

YUYUTBIBAsA COIIPOTUBIICHUSA BO3AyXa, OIPCACINTD BEIIMUYNHY CKOPOCTHU TCJIa UCPE3 0,5 C IIOCJIC Hadalla
JABUOKCHUA. HpI/IHHTB £ PaBHBIM ACCATU MCTpaM Ha CCKYHY B KBaJpaTe:

1) 5

2) 8,65

3) 17,3

4) 1,73

6. COBOKYITHOCTh CHUCTEMBI KOOPJAMHAT U YacOB, JKECTKO CBSI3aHHBIX C TEJIOM OTCUETa,
Ha3bIBACTCH:

1) WHEPLMAIBHON CUCTEMOM OTCUeTa

2) MEXaHHUYECKOM CUCTEMOM

3) CHUCTEMOU oTcYeTa



1. Ecau JaCTHulla PABHOMCPHO ABHIKCTCA IO OKPYKHOCTH, TO €€ TaHICHIHUAJIBHOC

YCKOpEHHe:
1) YBEITMYNBACTCS
2) YMEHBIIIAETCS
3) HE U3MEHSETCS
4) pPaBHO HYIIIO
8. [IepBbiii 3ak0H Hpr0TOHA HA3BIBAIOT 3aKOHOM:
1) COXpaHEeHHUS UMITYIIbCA
2) UHEPIIH
3) MU3MEHEHHS UMITYJIbCA
9. Bropoit 3akoH HproTOHA HAa3bIBAIOT 3aKOHOM:
1) COXpaHEeHHUS UMITYIIbCA
2) WHEPIUU
3) M3MEHEHUS UMITYJIbCa

10. C yBenuueHHeM Macchl Teja €ro UMITYJIbC:
1) He u3MeHseTcs

2) yBeJINYUBAETCS

3) ymeHbIIaeTCs

11. C yBenuyeHrneM CKOpPOCTH TeJla €ro UMITYJIbC:
1) He u3MeHseTcs

2) yBeTUIMBACTCS

3) ymeHbIIaeTCs

12. KoHcepBaTUBHbBIE CHJIBI CO3JAIOT MOJIS:
1) IMOTEHIHUAIBHBIE

2) HEMOTEHIIMAJIBHBIE

3) U T€, ¥ IPYyrHe

13. Macca sBisieTcs Mepoil:

1) B3aMMOICHCTBHUS TEI
2) UHEPTHOCTH
3) MEXaHMYECKOTO JIBHKEHHUS

14. CI/IJ'Ia, HeﬁCTBymHlaﬂ Ha TOYKY B IOTCHLUUAIBHOM IIOJIC, PABHA B3iITOMY C O6paTHBIM
3HAKOM I'PaANCHTY:

1) MOJIHOW MEXaHUYECKOM SHEPTUU
2) KMHETHUYECKOU SHEpruun

3) MOTEHI[MAIbHOU SHEPTUU

4) BHYTPEHHEW YHEPTUU

15. Mepoii B3auMOJeICTBUS TEN SBISETCA:

1) macca

2) pabora
3) VIMITYJIbC
4) cuia

UL BJICKTPOHA, UMCIOIICTO KUHETUYCCKYHO SHCPI'UiO B 10 xaB.



MeToauueckue MaTepuaJbl, XapaKTCPU3YIOIIHE IPOHECAYPHI ONCHUBAHUA

Ha ocHoBe THMNOBBIX 3afaHuii mpernojaBaTeneM (HOPMHUPYIOTCS KOHTPOJIBHBIC 33aJaHUs UIs
CTYICHTOB: TeopeTuueckuid Bormpoc (0mox 1), 5 3amanmii B TectoBoil dopme (010K 2) u 3amava,

TpeOyromass pa3BepHyTOro pemieHus (Omok 3).

Pe3y.]IBTaTOM BBIINIOJIHCHUA 3aJaHUusa SABJISICTCA

MPOLIEHT MPABHIbHBIX OTBETOB. C Y4eTOM HMHAMBHUAYAJILHOTO CEMECTPOBOIO pPEWTHMHIa CTYICHTa
(dbopmupyercs 3K3aMeHaIlMOHHAs OLIEHKA.

MaxkcumanbHasi cymma 0aioB, Habupaemasi CTyJIeHTOM 10 AucuuIiHe pasHa 100.

OueHka
B
Ooajutax

O1eHKa 110 1IKajie

O0ocHOBaHue

Yposenw
cghopmuposannocmu
KomnemeHuuil

Boiee
80

«OTInYHO»

Conep:xaHue Kypca OCBOCHO
MOJTHOCTHI0, 0€3 MpoOesnoB,
HE0O0XOIMMBIE TIPAKTHYECKUE HABBIKU
paboThl ¢ OCBOEHHBIM MaTepHaIOM
chopMHUpOBaHbI, BCE
MPEeyCMOTPEHHBIE TPOTPaAMMOK
o0yueHus: yueOHbIE 3aJaHUs
BBITIOJTHEHBI, KAYeCTBO UX
BBITIOJTHEHHSI OT[CHEHO YHCIIOM
6aJu10B, OJIM3KUM K MAaKCHMaJIbHOMY

Buicoxuii yposens

66-80

«Xopo1mio»

ConepxaHue Kypca OCBOCHO
MOJTHOCTHI0, 6€3 MpoOesoB,
HEKOTOPbIC MPAKTUICCKAE HABBIKH
paboThI C OCBOCHHBIM MaTEPHUAIOM
c(OpMHUPOBAHBI HEAOCTATOYHO, BCE
IPeIYCMOTPEHHBIC TPOTPAMMOMA
00y4eHus yueOHBIC 3aaHus
BBITIOJIHEHBI, KAUECTBO BBITTOJIHECHHS
HU OJIHOTO M3 HUX HE OI[CHEHO
MUHHMAaJIbHBIM YUCIIOM 0aJUIoB,
HEKOTOPbIC BUIbI 3a/IaHUI
BBITOJIHEHBI C OIIHOKaAMH

Ilpooeunymeutii
ypoeens

50-65

«y,[[O BJICTBOPHUTCIILHO»

Conep:xanue Kypca OCBOCHO
YaCTHYHO, HO ITPOOEIIBI HE HOCAT
CYILIECTBEHHOT'O XapakTepa,
HEOOXOAMMBIE IPAKTUIECKUE HABBIKU
pabOTHI C OCBOCHHBIM MaTEpHAIIOM B
OCHOBHOM C()OPMHUPOBAHHI,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX
nporpamMmoil 0oyueHus: yaeOHbIX
3aJJaHU BBINOJIHEHO, HEKOTOPBIE U3
BBITOJIHEHHBIX 33JJaHUH, BO3MOKHO,
COJIepIKaT OLTUOKHU

Ilopozoswiit yposens

Memnee
50

«HCy,ZLOBJ'IeTBOpI/ITeJ'IbHO»

ConeprxaHue Kypca He OCBOEHO,
HE00X0/IMMbI€ MPAKTUUECKUE HABBIKU
paboThl HE CHOPMHUPOBAHBI,
BBITOJIHEHHbBIE YUeOHbIE 3aJaHUs
coJiepxar rpyosie ommOKu

Komnemenyuu ne
cghopmuposani




3. 3aganus B TECTOBOM (popMe MO AMCUUILIMHE
[Ipumeps! 3ananuii:
[Tpumeps! 3a1anuil B TECTOBOM (hopMe IJIsi KOHTPOJISE OCTATOYHBIX 3HAHMIA:
1. Teno 6pomieno co ckopoctbio 10 M/c moa yriaoM TpuALATh I'pagycoB K ropusoHTy. He
YUUTBIBAsl COIPOTUBIIEHUS BO3/yXa, OIPEIEINTh BEIUIUHY CKOpOCTH Teia uepes 0,5 ¢ mociie Havana
nBrokeHus. [IpHHATE g paBHBIM JECSATH METPaM Ha CEKyHIy B KBaJ[parTe:

) 5

-) 8,65

-) 17,3

-) 1,73

2. Koo dunument 3aryxanus — Benmu4nHa, 0OpaTHas
-) norapu(MUUECKOMY ICKPEMEHTY 3aTyXaHHsI
-) BPEMEHHU peJlaKcaiuu

-) COOCTBEHHOM YacToTe KOJICOaHHit

-) JTOOPOTHOCTH

3. Ucrounuk wusmyuyaer cBer ¢ uactorod 6-1014 I'm. KakoBa nnuHa BOJHBI CBeTa,
M3Jy4aeMOT0 BTOPBIM MCTOYHHUKOM, €CJIM CBET OT 3TUX HCTOYHHMKOB IIO3BOJISIET HAOIIOJaTh
YCTOWYMBYIO UHTEPHEPEHLINOHHYIO KApTUHY?

-) 5 MKM

-) 5000 am

-) 180 M

-) 500 am

4. Ha ropu30oHTaIBHBIX pEIbCaxX, PACIOJOKEHHBIX B BEPTUKAIBHOM MarHUTHOM TIOJIE C
uaaykiuend 10 MTr, CKOTB3UT MPOBOHUK JITHHON 50 cM ¢ mocTOstHHON ckopocThio 10 m/c. KoHibr
penbcoB 3aMKHYThI Ha comnpoTuBieHue 30 Om. Omnpenenute KOJUYECTBO TEIIOTHI (B MJIK),
BBIJICNTUBIIEECS B COMPOTUBIICHHUHU 3a 6 . COMPOTUBIICHUEM PENlbca U MPOBOIHUKA MTPEHEOPEYb.

5. YacroTa 3aTyXammuXx JIEKTPOMArHUTHBIX KOJICOAHWH B KOHTYpE C TOOPOTHOCTHIO Q =
2500 paua 550 kI['u. Ompenenuth Bpems (B MC), 32 KOTOPO€ aMIUIMTy/a CHJIBI TOKa B KOHTYpE
YMEHBIIUTCS B 4 pasa.

6. MeTamuyecKkyro IIAaCTUHKY oOmy4atoT cBetom ¢ dvactorod 1,8(11015 T'm. Ilpm
YBEJIMYEHUH YaCTOTHI MAJJAIONIEr0 Ha IJIACTHHKY CBETa B 3 pasa 3aJepKUBAIOIIee HANpsIKEHUE IS
doToToKa yBenmuuBaercsa B 4 paza. Omnpenenurte (B HM) JUIMHY BOJIHBI JJIsl KPacHOW TpaHUIIBI
dhoTtorddexra.

TTomabIiA IEPEUYCHb TCCTOBBIX SaﬂaHI/Iﬁ C YKa3aHMEM IIPaBUJIBHBIX OTBECTOB, Pa3MCIICH B Oanke
BOIIPOCOB Ha I/IH(l)OpMaLII/IOHHO -06paSOBaTeJ'IBHOM rnoprtajie HHCTUTYTA 110 CCBIJIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2856 &cat=28157%2C90968&category=3744
3%2C90968&qbshowtext=0&recurse=0&recurse=1&showhidden=0&showhidden=1

OLIeHKa PACCUUTBIBACTCA KaK ITPOLCHT IIPAaBHUJIBHO BBIIIOJIHCHHBIX TCCTOBBIX 38.I[8.HI/II7I n3 ux
oO1ero yucnia.
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