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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 )

dopMupyeMbIe [Tnanupyembie pe3yabTaThl 00yUSHUsI [0 AUCIMILIMHE, B
KOMIIETCHIIUN (KOI[, COOTBETCTBUU C HHANKATOPOM JOCTHKCHHUS KOMIICTCHIIMN HauMmeHnoBanue OILIEHOYHOI' O
coliepiKaHue WHprkaTop NOCTHKEHUS Pe3ynbraTel 00y4eHus mo CpencTBa
KOMITETEHITHH ) KOMIICTCHIIUH JIUCITUTITAHE
OIIK-5 Crocoben OIIK-5.2 O0®BscHseT CMBICT | 3HATH CMBICH MPOUCXOMSIINX TECT
HCIIOIb30BaTh TIPOMCXOISIINX SABICHUN SIBIICHUN OKPYKAIOIIET 0
OCHOBHEBIE OKPY’KaIOMIET0 MHUpA, MUpa, GUINIECKIE 3aKOHBI 1
3aKOHOMEPHOCTH, (u3nveckre 3aKOHbI U MOJICIIH, HEOOXOAUMBIC IS
JIEHCTBYIOIIHE B MOJICIIH, HEOOXOUMBIEC IS penieHus 3a1a4 B 001acTH
mporiecce pelreHns 3a/1a4 B 00IaCTH npodeccroHaATbHOMN
H3TOTOBIICHHUS podeCCHOHATFHON nesrenbHOCTH. (OITK-5.2)
MAaITHHOCTP O TEITHHBIX JIeATEILHOCTH VYMeTh 00BSACHUTD CMBICH
n3nenuii TpedyeMoro MIPOUCXOSIINX SIBJICHUN
KadecTBa, 3aJaHHOT'O OKPY’KAIOIIET0 MHUpA,
KOJIM9YeCTBA TIPH (hm3nIecKne 3aKOHbI U
HAUMEHBIINX 3aTpaTax MOJICITH, HEOOXOIUMBIE JTSI
0OIIECTBEHHOTO penieHus 3a1a4 B 001acTi
Tpyna; npodeccroHATBHOMN
nesrenbHocTH (OITK-5.2)




4. CTpyKTYpa M cofep:KaHue AUCHUIIUHBI
OO0mast TpyI0eMKOCTh JUCHHUILUINHBI cocTaBisieT 10 3aueTHbix enuuuil, 360 gacos.

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

4.1.1. CTpyKTypa AMCUUIIMHBI
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1 | Beenenwue. [Ipeamer ¢usuxu, | 1 | 4 | 6 | 8 29,4 ST, Bonpacel K
4yeTy
METO/IbI PU3UUECKOTO
HCCIeA0BaHUs, CTPYKTYpa U
3a/1a4u Kypca
2 du3nyecKknue 0CHOBBI 1146 |4 29,4 ST, BOIpOcti K
4yery
MEXaHUKH
3 | DnekTpuyecTBO M MarHeTusm | 1 4 13,6 | sauer Bompockrk
3a4ery
4 | ®wusuka KosebaHui M BOJIH | 1 4 13 | mompockr K ok3amery,
OHIETHI
5 OCHOBBI BOJITHOBOM ONTUKU 1 8 POTIPOCH! K DIBaEI,
NJICTHI
Bcero 3a ceMmecT 180 | 16 | 16 | 32 36 1035]| 854 DKk3.(26,65
P
6 OCHOBBI BOJITHOBOW ONTUKU 2 6 20 PONpOCH ¢ JISANCLY.
NJICTBI
7 KsanToBas ¢usuka 2 6 | 8 Q | pompock K OKsameny,
OuIIeTH
8 Cractuyeckas (puznka u 2 6 | 4 POTIPOCH! K SKSINEIY
NJICTBI
OCHOBBI TE€PMOJIMHAMUKU
9 CoBpemenHas (uznyeckas 2 |46 4 47,4 pOnpoch € JISANCIY.
NJICTBI
KapTHUHA MHUpa
Bcero 3a cemectp 172 16 | 24 16 361035]| 76,4 2x3.(35,65)
Uroro 352 | 32 | 40 | 48 72| 0,7 |161,8 62,3




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. Cmacmuueckas ¢puzuxa 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! TermoBoro uznydenus Credana-bonpiiMana 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. Onwitel Modde u lodGponpaBoBa, Basunosa. 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).

Jlekums 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. YacTuila B OJHOMEPHOM PSAMOYTOJIbHON "TIOTEHIIMAIBHOM siMe" ¢ OECKOHEYHO BBICOKUMU
cTeHKaMmH. J[BrokeHre cBOOOHON YacTHIlhI (2 Jaca).

Pazoen 9. Cospemennas puzuueckas kapmuna mupa
Jlexuus 15.

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

Cucrema 3apspkeHHbIX yacTull. CoBpeMeHHas (pusnueckas kapTuHa Mupa. YacTHibl u
anTryacTuil. 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
IIpakTnyeckoe 3ausTue 4

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

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

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

[TocTostHHBIN 2NIEKTpUYECKU TOK (2 "aca).
IIpakTnueckoe 3ansaTHE 8

Konnencaropsl. Coenunenne KOHAEHCATOPOB (2 vaca).
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 maccol. DHeprus cBs3u (2 yaca).
Paszoen 8. Cmacmuueckas gpusuxa u 0cHOBbI MEPMOOUHAMUKU
IIpakTuyeckoe 3ansaTue 19

PannoakTuBHBIC TpeBpalieHus . 3aKOH paIMOaKTUBHOTO pacrnaja (2 yaca).
IpakTuyeckoe 3ansaTue 20

YpaBHEHHE COCTOSHUS UACaIBLHOTO ra3a (2 yaca).
IIpakTnueckoe 3ansaTue 21

OcnoBnoe ypaBHeHnne MKT (2 uaca).
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).
JlabopaTopHnas 2.

Omnpenenenre CUbl TPEHUS IPU BpalllaTelIbHOM ABMKEHUU TBEPJOTo Tena (4 Jaca).
Paszoen 2. Quzuueckue ocHosbl Mexanuku
JlabopaTtopnas 3.

Onpenenenre cuibl TPEHUS IPU BpalllaTeIbHOM JABUKEHUU TBEPAOro Tena (4 yaca).
Pa3zoen 3. nexkmpuuecmeo u macnemusm
JladopaTtopnas 4.

Ornpenenenre MOMEHTA UHEPIIUU TBEPBIX Te (4 yaca).
JlabopaTtopnas 5.

N3mepenue 3neKTpruuecKkoro ConpoTUBIEHUS POBOIHUKOB (4 yaca).
Paszoen 4. @uzuka xonebanuti u 601
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).
JlaGoparopuas 10.

N3yuenne konedaTeIbHOTO IBIKEHHS C TIOMOIIIBIO IPYKWHHOTO MasTHHUKA (4 yaca).
Pazoen 8. Cmacmuueckasn ¢huzuka u 0cHO8bl MepMOOUHAMUKU
JlaGoparopuas 11.

CHATHE Pe30HAHCHOM KpUBOH U OIpe/iesieHre J0rapu(MUYECKOro IeKpeMeHTa 3aTyXaHus
KoJiebaHui (4 yaca).
Pazoen 9. Cospemennas puzuueckas kapmura mupa
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, aOCOJIIOTHO TBepAoe Teno. Cucrema OTcueTa M JIeKapToBa CUCTEMa
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- IlpakTu- | Jladopa- Bcero Popma
Py 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. C OIl.)
ea. qgac. qgac.
qac.
1 126/35| 4 6 6 2 0,5 18,5 103,75 3au.(3,75)
2 126 /3,5 4 4 4 2 0,6 14,6 102,75 IK3.(8,65)
3 108/ 3 4 4 4 2 0,6 14,6 84,75 IK3.(8,65)
Hroro | 360/10 | 12 14 14 6 1,7 47,7 291,25 21,05
4.2.1. CTpyKTypa TUCUUIJIMHBI
KonrakTHas pabota
00yJaronuxcs ¢ <
Mearoru4ecKuM pabOTHUKOM 5
g dopma TeEKylIeEro
g" KOHTPOJIA
= s ycrneBaeMocTH (1o
No Pazgen (Tema) 3 e HezeNAM
o\ JUCLIATUTHBI 2 = | =| S | cemectpa), popma
o = £ = = [POMEKYTOUHON
=8 S = 5 aTTecTaruu(Io
S| & & = - ) ceMecTpam)
= o &l s| B =
= 2 = L = (2 S R
g1 E| 2| 2| J| &l & @)
2 5| &l = E| E
8| 5| E| g| 2| &
I:: = = o bﬁ jan)
=l =| & S| =
El & B
2| o g =~
S| B
Q| & S
=N
1 Brenenue. [Ipenmer 212 1| 4 16 3a4eT, BOIPOCHI
(hbU3UKH, METOIBI K 3aUeTy
(hr3uIecKOTO
UCCIIEeIOBAHUS, CTPYKTYpa
U 3aJ]a4i Kypca
2 dusnyecke 0CHOBBI 21 2| 2 43,75 | 3a4er, BOIPOCHI
MEXaHUKH K 3a4eTy
3 DNEKTPUUECTBO U 2 44 | 3ayet, BONPOCHI
MarHeTHu3m K 3a4eTy
Bcero 3a cemectp 126 | 4 | 6 | 6 | + 2 1051103,75 3au.(3,75)
4 DNEKTPUUECTBO U 2 90 | 3ager, BOIIPOCHI
MarHeTHu3m K 3a4eTy
5 OcCHOBBI BOJIHOBOM 2 4 BOIIPOCHI K
ONITUKH HK3aMEHY,
OMJICTHI
6 KBanroBas (usuxa 2 | 2 8,75 BOIIPOCHI K
HK3aMEHY,
OMJICTHI




7 | Crarucruyeckas puszuka | 2 4 0 BOIIPOCHI K
Y OCHOBBI 9K3aMEHy,
TEPMOTMHAMHUKH OnJIeTHI
Bcero 3a cemectp 126 | 4 | 4 | 4 | + 2 10,61102,75 OK3.(8,65)
8 | Crarucruueckas ¢pusuka | 3 | 2 | 2 10,25 BOIIPOCHI K
¥ OCHOBBI DK3aMEeHy,
TEPMOJMHAMHKH OUJIETHI
9 CoBpemMeHHas 3 12|24 74,5 BOTIPOCHI K
(dusnueckas KapTHHA JK3aMEHy,
MHpA OMIIeTHI
Bcero 3a cemectp 1081 4 | 4 | 4 | + 2 10,6]| 84,75 DK3.(8,65)
Hroro 360 (12| 14| 14 6 [1,7]291,25 21,05

4.2.2. Copep:xaHue QMCIHUATLIAHBI

4.2.2.1. IlepeuyeHn JeKuui
Cemectp 1
Pa3zoen 1. Beeoenue. [Ipeomem uzuxu, memoowvi huzuueckoco ucciedo8anus, CmpyKkmypa u 3a0ayu
Kypca
Jlexnus 1.

Henb 1 3a1aun Kypca (pU3MKU B CTAHOBJIEHUU MH)KEeHEpa-TexHosora. O MocieacTBUsIX
podeccnoHaIbHOM IeATENBHOCTH C TOUKH 3PEHUS eMHCTBA Onocdeprl U OMOCOIMATBLHOM MPUPOIbI
yenoBeka. [Ipeacrasnenne o BeenenHo U B 11€710M Kak (PU3UYECKOM OOBEKTE U €€ IBOJTIOIUH.
buocdepa. BzaumoeiictBue opranuzma u cpeibl. MeToapl TEOPETUUECKOTO U SKCTIEPUMEHTATBHOTO
uccienoBanuil B pusuke. OyHaaMeHTaIbHOE €IUHCTBO €CTECTBEHHBIX HayK, HE3aBEPILIEHHOCTh
€CTECTBO3HAHUS K BO3MOYKHOCTH €r0 JaIbHEUIIero pa3BuTus. Baxkneimume sTansl HCTOPUH (PU3UKH.
Ponb ¢pu3uku B pa3BUTHHN TEXHUKH M BIMSHUE TEXHUKHU Ha pa3BuTHe Hu3uku (2 yaca).

Paszoen 2. Quzuueckue ocHo8bl MexaHuKu
Jleknus 2.

[Ipenmer MexaHuku. DIeMEHThl KHHEMaTUKU TOYKU. Du3ndeckoe MoIeTMpoOBaHHeE.
HezaBucumocTs mpocTpaHcTBa OT BpPEMEHHM B KiaccMueckod MexaHuke. Kunemarnyeckoe
OTMHCaHUe ABMKEHHUA. DJIEMEHThI BEKTOPHOU anreOpbl. BekTtop nepemMenieHus, myTrb, CKOPOCTb U
YCKOpEHHUE B CiIydae KpUBOJIMHEWHOTO JBIKEHUS M MaTepHANIbHOM TOUKU. BBeaeHue noustus
HOPMAJIbHOTO U TAaHT€HIIMAIBHOTO YCKOPEeHH Touku. O0 U3MEPEHUAX U UX CIIEUU(PUIHOCTU B
¢uzuke. O cMpIciie TPOM3BOAHON U UHTErpaja B pU3UKE MPUIOKEHUHU K (PU3UUECKUM 3a]jauaM.
Crenenu cBo001bI, MaTepHAIbHOM TOUKH U Teja. [loHsTre 06 060011IeHHBIX KOOPAUHATAX.
Kunemaruka TBepAoro tena. YrioBasi CKOPOCTh U YITIOBO€ ycKopeHue Tena. Kunemartuueckue
XapaKTEePUCTUKH BPAIATEIILHOTO JABIKEHUS U UX CBSI3b C KHHEMAaTHYECKIUMH XapaKTePUCTHKAMU
MOCTYNaTeNpHOTO ABMKeHus. Kiaccuueckasi, pensTUBUCTCKas, KBaHTOBas (2 vaca).

Cemectp 2
Paszoen 4. Dnexkmpuuecmso u macnemusm
Jlexknus 3.

[TonATHE COCTOSIHUS B KJIACCUYECKOM M KBAaHTOBOW MeXaHUKe. [ paHMIIbl TPUMEHAEMOCTH
KJlaccuueckoi Mexanuku. CoBpeMeHHasi TpakToBKa 3akoHOB HeroToHa. [1epBriil 3akoH HproTOHA Kak
MOCTYJIaT O CYIIECTBOBAHUU MHEPLHUAIBHBIX CUCTEM OoTcueTa. COBpEMEHHAs TPAKTOBKA NOHATHUS
CUJIBI KaK ME€pbl MHTEHCUBHOCTH B3aUMOJEHCTBUS TEN, MPOSBISAIONIECHCS B I3BMEHEHUH UMITYJIbCa Tell
3a BpeMs UX B3auMoJeicTBUl. Bropoii 3akoH HeloTOHa Kak ypaBHEHHE IBUKEHM Tea. Tpetuid
3akoH HeloToHa 1 ciydan ero Hapymienus. [IpeoOpazoBanus ["anmumes. [IpuHIINT OTHOCUTETHHOCTH
B KJIACCUYECKON MEXaHUKe. 3aKOH COXpaHEHHS UMITYJIbca Kak (yHIaMEHTaIbHBIN 3aKOH MPUPOIHI.
Cucrema 1ieHTpa macc. Teopema o ABMKEHUU IIeHTpa UHepuu (2 Jaca).



Paszoen 6. Keanmosas gpuszuxa
Jlexkunus 4.

JIBU>KEeHME TeJ C IepeMEHHOU Maccol (BbIBOI ypaBHeHUM Memepckoro u L{noakoBckoro).
[IpyHIMI OTHOCUTENBHOCTH B KJIACCUYECKOM MEXaHUKE. AJJINTUBHOCTh MAacChl U 3aKOH COXPaHEHHUS
MAacchl B IOPEIATUBUCTCKON MEXaHUKE U OOBEIMHEHUS €ro C 3aKOHOM COXPaHEHHs SHEPTHii, B
PENATUBUCTCKON MEXAHUKE B CBSI3U C YCTAHOBJIEHHOW B3aMMOCBSA3bI0 MEXy SHEPIUE U MacCOM.
PensruBuctckas macca. PenaTuBUCTCKUN UMITYIIBC. 3aKOH COXPAaHEHUsI MOMEHTA UMITYJIbCca Tela.
MowmeHT cuibl. OCHOBHOM 3aKOH IMHAMUKHU BpaIlaTEIbHOTO ABM)KEHNUS. MOMEHT MHEpLIUU Tena.
MowmeHT nMmIyabsca. 3aKOH COXpaHEHUsI MOMEHTa UMITyJbca Tena (2 yaca).

Cemectp 3
Pa3zoen 8. Cmamucmuueckas puzuka u 0cHogvl mepmoOUHAMUKU
Jleknus S.

VYpaBHEeHMsI IBUKEHUS U PABHOBECHS TBEPJOTO TeNa. DIEMEHTbl MEXaHUKU KUAKOCTEN U
ra3oB. BreiBo ypaBHenust bepuymnu . Hennepunansasie cuctemsl orcyeta. Cuibl nHepunu. OCHOBBI
penaTuBUCTCKOM MexaHuku. CrenuanbHash Teopusi OTHOCHUTENbHOCTH JifHIuTelHa. [locTynarsl
DiiHmreiiHa. B3auMocss3b mpoctpancTBa u BpeMenu. [IpeoOpa3zoBanus Jlopenna. CrenctBusi u3
npeobpazoBanuii JlopeHia: OJHOBPEMEHHOCTb COOBITHH B Pa3HBIX CUCTEMaxX OTCYETa, JTMHA TeJ
B Pa3HBIX CUCTEMAaX OTCYETA, JUINTEIbHOCTh COOBITUH, MHTEPBA, IPe0Opa3oBaHus CKOpocTeil (2
gaca).

Pa3zoen 9. Cospemennas ¢huzuueckas xkapmuna mupa
Jleknus 6.

DJIEKTPOCTAaTHUKA B BAKYyME U BEIIECTBE. DNEKTPUUECKUH 3apsia. JJUCKpEeTHOCTH 3apsia.
3akoH Kynona. HanpskeHHOCTB asekTprdeckoro noJis. [IpuHuum cynepno3unmu nosien.
DJIEKTPUYECKHI JUTOJb U €ro MOBEAEHUE B JIEKTPUYECKOM MoJie. BBeieHre B BEKTOPHBIN aHAJIHU3.
['pamuenT, MOTOK BEKTOpa, MUBEPreHITNs. DIEeKTpocTaTHIeckas Teopema ['aycca. Pabora
ANEKTPOCTATUYECKOTO NOJIsl. [{upKymsanus BeKTopa HanpsHKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIS.
[ToreHuman smekTpocTaTnyecKoro moJist. CBA3b MEXAY NOTEHIMAIOM U HalPSHKEHHOCTBIO
ANEKTPOCTATUYECKOTO MOJIs. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH. [IpoBOIHUK B
3NEKTPOCTATUYECKOM I0JI€. Y CIIOBUE PaBHOBECHUS 3apsA10B Ha MpoBoaHUKE. [loBepxHOCTHAA
IJIOTHOCTH 3aps/ia. DIEKTPOCTATUYECKOE TI0JI€ B INIOCKOCTH. [loBeieHre MpOBOIHNKA BO BHEIIHEM
ANEKTPOCTATUYECKOM I10JI€ . DIEKTPOCTATUYECKAs 3aIIUTA. DIEKTPOEMKOCTh YEUHEHHOTO
npoBoaHuKa. [loTenmuan 3apspkennoro mapa. Kongencaropsl (2 vaca).

4.2.2.2. IlepeyeHb NPAKTHYECKHUX 3aAHATHIA

Cemectp 1
Paszoen 1. Beeoenue. [Ipeomem gpusuxu, memoost puzuuecko2o ucciedo8anuss, Cmpykmypa u 3a0adu
Kypca
IIpakTuyeckoe 3ansaTue 1.

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

Kunemaruka BpamaTensHOTo IBHKEHHS (2 yaca).
Paszoen 3. Dnexmpuuecmso u macnemusm
IIpakTnyeckoe 3ansaTHe 3.

JlnHaMuKa MOCTYMaTENbHOTO ABUKEeHUS (2 yaca).
Cemectp 2
Paszoen 5. Ocnoswt 6onnosol onmuxu
IIpakTnyeckoe 3ansaTue 4.

JluHamuKa BpalaTeIbHOTO JABIKEHUS (2 "aca).
Pa3zoen 6. Keanmoesas gpuszuxa
IIpakTH4eckoe 3anATHE S.

3aKOH COXpaHEHUsI SHEPTUU B MeXaHUKH (2 yaca).



Cemectp 3
Paszoen 8. Cmamucmuueckas gpuzuxa u 0cHO8bL MEPMOOUHAMUKU
IIpakTuyeckoe 3ausTHe 6.

MowmeHT unepiuu Ttena (2 yaca).
Pazoen 9. Cospemennasn ¢husuueckas kapmuna mupa
IIpakTuyeckoe 3ausTue 7.

MowmeHT cuibl (2 yaca).

4.2.2.3. IlepeueHn J1a0OpaTOPHBIX PadoT

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

Boruncnenue norpentHocty npu Gu3nUecKux u3mMepeHusix (4 yaca).
Paszoen 2. Quzuueckue ocHosbl MexaHuKku
JlabopaTopnas 2.

Ornpeenenre MOMEHTA UHEPIIUU TBEPBIX Te (2 yaca).
Cemectp 2
Pa3zoen 3. Cmamucmuueckas gpusuxa u 0CHO8bl MEPMOOUHAMUKU
JlabGoparopnas 3.

N3yuenne oCHOBHOTO 3aKOHA IMHAMHKHU BpaIaTeIbHOTO IBIDKECHHUS (4 daca).
Cemectp 3
Pa3zoen 4. Coepemennas ¢huzuueckas kapmuna mupa
JlabGoparopHnas 4.

Omnpenenenre CUbl TPEHUS IPU BpalllaTeIbHOM JABMXKEHHUH (4 yaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-METOAMIECKOE O0ecIiedeHUe CAMOCTOSITeIbHOM

padoThI

[TepeueHnb TeM, BBIHECEHHBIX HA CAMOCTOSTEIIBHOE U3yUYCHHE:!

1. llens u 3amaun Kypca GU3UKKH B CTAHOBJICHUH MHXKEHEpa-TexHoJora. O MoCIeICTBHIX
poheCcCHOHANTBHOM JEATETLHOCTH C TOYKH 3pEHUs eIMHCTBA Onochepsl 1 OMOCOMATIBHON TTPUPOIBI
yenopeka. [Ipeacrabnenne o BeenenHol U B 11€710M Kak (PU3UYECKOM OOBEKTE U €€ IBOJTIOIUH.
buocdepa. BzaumoaeiictBue opranusma u cpeibl. MeToapl TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO
nccaeaoBaHui B (pU3UKe.

2. ®yHIaMEHTAIbHOE €MHCTBO €CTECTBEHHBIX HAYK, HE3aBEPILICHHOCTh €CTECTBO3HAHUSA U
BO3MOJKHOCTH €ro JaJbHEHIIero pa3Butus. BaxkHelmme stansl ucropun Gusuku. Ponb Gusuku B
Pa3BUTUHU TEXHUKHU W BIUSHAC TEXHUKUA HA Pa3BUTHE (PU3HKH.

3. [IpeameT MeXaHUKU. DJIEMEHThl KHHEMATUKU TOUKU. Du3nueckoe MoIeTupOBaHHUE.
HeszaBucumocth mpocTpaHcTBa OT BpPEMEHHM B KIAacCHMYeCKOW MexaHuke. KuHemaruueckoe
OTHCaHKe ABMKEHUA. DJIEMEHTHI BEKTOPHOU anreOpbl. BekTop nepemMenieHus, myTb, CKOPOCTh U
YCKOPEHHE B CIIy4ae KPUBOJIMHENHOTO JABMXKEHHS U MaTepUalIbHOM TOUKHU. BBeeHne noHsaTus
HOPMAJIbHOTO U TAaHT€HIIMAIBHOTO YCKOPEeHH Touku. OO U3MEPEHUAX U UX CIIEIU(PUIHOCTU B
¢uzuke. O cMbIcie TPOM3BOAHON M MHTETpaja B PU3UKe MPHIOKEHUHU K (PU3HMUECKUM 3a]auaM.

4. Ctenienu cBOOOIbI, MaTepUANBbHON TOUKH U Tema. [loHsTHe 06 0000IIEHHBIX KOOPANHATAX.
Kunematuka tBeporo Tena. YriaoBas CKOPOCTb U YIII0BOE€ YCKOPEHHUE Tea.

5. Kunematuyeckue XxapakTepUCTUKHU BpPaIIaTeIbHOTO IBUKEHUS U UX CBS3b C
KMHEMaTUYECKUMH XapaKTEPUCTUKAaMHU MOCTYNATeIbHOro IBMKeHMs. Kinaccuueckas,
PEIATUBUCTCKASL, KBAHTOBAS MEXaHUKU.

6. IloHsiTHE COCTOSIHUS B KJIACCUYECKOW U KBAHTOBOM MEXaHUKE. [ paHUIIbI MPUMEHIEMOCTH
KJIACCUYECKOM MEXaHUKH.

7. CoBpemeHHas TpakToBKa 3akoHOB HbtoToHa. [lepBbiil 3akoH HproTOHA Kak MOCTYaT O
CYILECTBOBAaHUU UHEPIHAIBHBIX CUCTEM oTcueTa. COBpeMEeHHasi TPAaKTOBKA MOHSTHS CUJIbI KaK MEPBI
WHTEHCUBHOCTH B3aUMOJICHCTBUS TEJI, TPOSABIIOLIEHCS B U3SMEHEHUHU UMITYJIbCA TEJl 32 BpEMs UX
B3aMMOJICUCTBUH.



8. Bropoii 3akon HeroToHa Kak ypaBHeHHE JABMKEHUS Tena. TpeTuil 3akoH HeroToHa 1
ciyyan ero Hapymenus. [IpeoOpasoBanus ["anunes. [IpuHINIT OTHOCUTENFHOCTH B KIIACCHYECKOM
MeXaHHUKe. 3aKOH COXPaHEHHs UMITYNIbca KakK (hyHIaMEHTAIbHBIN 3aKOH Mpupoabl. Cuctema HeHTpa
Macc. Teopema 0 ABMKEHUU LIEHTPA HHEPLIUU.

9. JIBm>xeHMe TeN ¢ IEPEMEHHOM Maccoil (BbIBO ypaBHeHUN Memepckoro u [{nonkoBckoro).
[IpyHIMI OTHOCHUTENBHOCTH B KIIACCUYECKON MEXaHUKE.

10. A1IUTUBHOCTb MacChl U 3aKOH COXPaHEHUsI MacChl B JOPEJIATUBUCTCKON MEXaHUKE U
00BETMHEHUS €r0 ¢ 3aKOHOM COXPAHEHUs YHEPTUH, B PEIATHBUCTCKON MEXaHUKE B CBSI3H C
YCTaHOBJIEHHOM B3aMMOCBSI3bI0 MEXKJly SJHEprUel U Maccoil. PessituBucTckas macca.
PenstuBuCTCKMI MMITYJIBC.

11. 3akoH coxpaHeHUsI MOMEHTa UMITyJIbca Teaa. MomeHT cuiibl. OCHOBHOM 3aKOH JUHAMUKH
BpAaIlaTeIbHOTO JBMKEHUS. MOMEHT nHepuuu Ttena. MoMeHT umMnynbca. 3aKOH COXpaHEHUS
MOMEHTA UMITyJIbCa Tefa.

12. YpaBHEeHUs OBUKEHUS U PAaBHOBECHS TBEPJOTO Tea. DJIEMEHThl MEXaHUKHU KUAKOCTEH 1
razoB. BeiBos1 ypaBHeHus: bepnysim.

13. HeunepuuanbHbie cucteMbl oTcuera. Cuibl nHepuu. OCHOBBI  PEISTUBUCTCKOM
MexaHuku. CrenuanbHas TEOpHsl OTHOCUTENIbHOCTH DMHIITEIHA.

14. Ioctynatsl DiiHIITeiHA. B3auMocBs3b npocTpaHcTBa U BpeMeHu. [IpeoOpa3oBanus
Jlopenma. CrnenctBusi u3 mpeobpazoBanmii JlopeHiia: OJXHOBPEMEHHOCTh COOBITHH B PasHBIX
CUCTEMax OTCYETa, JUIMHA TeJl B Pa3HbIX CUCTEMaX OTCUETa, JUIMTEIbHOCTh COOBITHI, HHTEpPBAJI,
peoOpa3oBaHUs CKOPOCTEH.

15. DnekTpocTatrka B BAKYyM€ U BEIECTBE. DIEKTPUUECKUM 3apsa. [uckpeTHOCTh 3apsiaa.
3akoH Kynona. HanpskeHHOCTB anekTprdeckoro noJtist. [IpuHium cynepno3nunmm nojien.
DIEeKTPUYECKHUN TUTIOJb U €T0 TIOBEJACHHE B JIEKTPUYECKOM IT0JIE.

16. BBeneHue B BEKTOPHBIN aHANIM3. [ paiueHT, MOTOK BEKTOPA, TUBEPT CHIUS.
OnekrpocTtaTudeckas Teopema ['aycca. Pabora anekrpocrarnueckoro moss. Lupkymsius BekTopa
HaIpsKEHHOCTH 3JIEKTpocTaTuyecKkoro noJisd. [lotennuman snekrpocrtatuyeckoro noiist. Csi3b MEXY
MMOTEHIMAJIOM U HAIIPSYKEHHOCTBIO 3IEKTPOCTATHYECKOTO MOJIs. DKBUIIOTEHI[UAIbHBIE IOBEPXHOCTH.

17. IIpOBOAHUK B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3apsI0B Ha MPOBOIHUKE.
[ToBepxHOCTHAs IIIOTHOCTH 3apsiia. IIEKTPOCTATHUECKOE T0Jie B IIocKkocTU. [loBeaeHue
MIPOBOJIHUKA BO BHEIIHEM 3JIEKTPOCTATUYECKOM IOJIE . DIIEKTPOCTATUYECKAs 3aIUTA.
DIEeKTPOEMKOCTh YEIUHEHHOTO NpoBOoAHUKA. [loTeHman 3apspkeHHoro mapa. Kongencaropsl.

18. EMKOCTh KOHJIEHCATOPOB Pa3IuYHON reomeTpudeckoil KoHpurypanun. CoeiMHEHHE
KOHJIeHcaTopoB. CTaTudeckoe noJje B Beuiectse. JusnekTpuku. MoJieKynbl JU3JIEKTPUKa Kak
ANEKTPUYECKUH JUIOJIb.

19. DHeprus 1UMOJIA BO BHEIIHEM 3JIEKTPHUYECKOM ToJie. TUIIbI TUAJIEeKTPUKOB, IIOBECHHE
JTURJIEKTPUKOB BO BHELIHEM AJIEKTpUuecKoM noJe. [lonsapuzanus au3nekTpukoB. TUIbl
noispuzauuu. [lonsipu3oBaHHOCTS.

20. Ilimockuii KOHAEHCATOP C JUAIEKTPUKOM. JM3eKTprudecKkas IPOHULIAEMOCTh CPEIbI.
CBsi3aHHbBIE U CTOPOHHUE 3apsJIbI.

21. Bekrop anektpudeckoro cMeuieHus. Teopema ["aycca uist BEKTOpa 3JIEKTPUUECKOTO
CMELIEHUS.

22. O0ObeMHas INIOTHOCTb YHEPTUU JIEKTPUUECKOTO TO0JIS B AUIIEKTPUKE. DHEPrust
B3aUMOJICHCTBUSA DJIEKTPUUECKUX 3apsI0B.

23. DHeprus 3apsKEHHOTO ITPOBOJAHUKA. DHEPIHsl 3apsSKEHHOIO KOHAEHCATOPa. DHEprus
3NIEKTPOCTaTHYeCcKOro nojst. O6beMHast INIOTHOCTh SHEPTUU HIIEKTPOCTATUYECKOTO TOJISL.

24. TIoCTOSTHHBIN 3JEKTPUYECKUN TOK. Y CIOBUS CYLIECTBOBAHMS TOKa. BEeKTOp mioTHOCTH
Toka. 3akoH Oma B muddepenunansHoit popme. ConmpoTuBiieHHE TPOBOIHUKOB. MOIIHOCTD TOKA.

25. 3akon [xoyns - Jlenna B quddepenumansroii popme. YpaBHeHHE HEPEPHIBHOCTH.
DNEeKTpOABMKYIIAsl CUIIA.

26. 3akoH OMa B UHTETpaJIbHON (opme (17151 HEOTHOPOTHOTO ydacTka 1enu). [Ipasuna
Kupxroca a5t pa3BeTBICHHBIX LIETEH.

27. B3aumopeiictBre TokoB. OnpeaeneHue eIMHULbI CUJIbl TOKa aMIepa.



28. O0mue cBeneHus 0 KojebaTenbHBIX Mpoueccax. EnuHbIi Moaxo1 K KoineOaHusIM
pa3nuyHOi pu3nuecKoi mpupoasl. KunemaTtrka rapMOHUYECKUX KoJeOaHui . AMIUIUTY 1A, KpyroBast
4acToTa, asa rapMoHnYecKuX Koiebanuit. ['paduueckoe n3o0pakeHre TapMOHUUYECKUX KOJIeOaHn
(BEKTOpPHBIEC TUArpaMMbl). JHEPTUsl TAPMOHHUYECKUX KoJebanuii. ClIoKeHne rapMOHU YECKUX
konebanuii. buenns. @urypsr Jluccaxy. ['apmonndeckuit ananu3 (Pypbe-pasinoxeHue).

29. Unrepdepenuus BoaH. Crosiune BoaHbI. BonHOBOM maker. ['pymmoBas CKOPOCTb.
DneMeHTH TApMOHMYECKOTO aHan3a B onTHke. HTepdepenms ceera. KorepeHTHbIE BOJHBIL.
YcnoBust nHTEp(HEPEHIMOHHOTO MAaKCUMyMa U MUHIUMYMa. PacueT nHTepepeHIIMOHHOM KapTHHEI
OT JIByX UCTOYHHKOB.

30. dusznueckuii cMbICI CIEKTPATIBLHOTO pa3joKeHus. MoaylnupoBaHHbIE KOJI€OaHUsI.
Kitaccnuecknii rapmonndeckuid ocuuiurarop. [Ipy:kuHHbI MassTHUK. PU3MYECKUI MasiTHUK.
MaremaTrueckuii MasTHUK. CBOOOTHBIE TAPMOHHYECKHE KOJIEOAHHS B DIICKTPUIECKOM
KOJIeOaTeIbHOM KOHTYpE.

31. KBanToBo€ cocTtosiHue. 3aaHre COCTOSTHUS MUKpoJacTull. BonHoBast GyHKuMS U ee
cratnueckuil cmpici. [Ipuniun cyneprno3unnu. KBanToBble ypaBHEHHS ABMKEHUs dacTull. Oo1ee
ypaBHenue llIpeaunrepa. Crarmmonapuoe ypaBuenue [llpenunrepa.

32. Onepatopsl pusnveckux BenuuuH. YacTuiia B 0THOMEPHOI NPSAMOYTOIbHON
"MoTeHIMaIbHOU siMe" ¢ OECKOHEUHO BEICOKUMHU CTEHKaMH. JIBHYKEHHE CBOOOTHOM YaCTHIIBI.
JInHEeNHbII rapMOHUYECKUI OCIIMILIATOP B KBAHTOBOM MeXaHMKe. [[poxoieHne 4acTuIbl CKBO3b
MOTeHIMATbHBINA Oapbep. TyHHEIbHBIN 3D (DEKT.

33. Atowm. IInanerapuas monens atoma Pesepdopaa. IToctynaret bopa. ATom Bogopoaa u
BOJIOPOJIONIO00HBIE ATOMBI B KBaHTOBOW MexaHuKke. KBaHTOBbIE uncia. DHepreTH4ecKuil CiekTp
BOJIOPOI0NIOA00HBIX aToMoB. Illupuna ypoBHeil. MarHUTHBIE MOMEHTBI AJIEKTPOHOB U aTOMOB.
I'mpomarautHOe oTHOMIEHHE. CIIHH AJIEKTPOHA.

34. CnuHOBOE KBaHTOBOE YMCJIO. 3aKOHOMEPHOCTH B CIIEKTpe aToma Bojiopoa. [IpuHimn
[Taynu. [lepuonuueckas cucrema snementoB Jl. 1. Menzeneena.

35. Monekyna. MoHHas 1 KoBajieHTHasl CBsi3u. MoJieKysa BOI0poaa. DHEPreTUUECKUH CIIEKTP
MOJIEKYII.

36. CTaTUCTUYECKUI U TEPMOIMHAMUYECKUN METOIbI UCCIAEN0BaHMS. MaKpOCKOTTMYECKHE
napaMmeTpsl. BHyTpeHHsas sHeprus. MONEKyIsIpHO-KMHETUYECKass TEOpUs HJICAIBHBIX Ta30B
VYpaBHEHHE COCTOSHUS UACATBHOTO ra3a. DHEPreTUYECKOE 3HAYCHUE YHUBEPCAIbHOM Tra30BOU
MIOCTOSIHHOM.

37. OCHOBHOE ypaBHEHHE MOJCKYISIPHO-KMHETUYECKOW TEOPUM HACAIbHBIX TIa30B.
MoJteKyIapHO-KUHETUYECKUN CMBICI TeMIiepaTypsl. CTaTUCTUYECKUE PACIIPENEICHMS. 3aKOH
Makxkcsesuia Ui pacpeeseHus: MOJIEKYJI HICAIBHOTO T'a3a 110 CKOPOCTSIM.

38. Pacnipenenenne bonpimana. Yuco creneneld CBOOO I MOJIEKYIIBI. 3aKOH PAaBHOMEPHOTO
pacripeielIeHUs] SHEPrUM 10 CTENEeHsIM CBOOO bl MOJIEKYIbI. TernnoeMKOCTb.

39. TennoeMKOCTs MHOTOAaTOMHBIX ra30B. HenocTaTo4HOCTh KI1acCHYECKO TEOpUH
TerioeMKocTd. OCHOBBI TepMoanHamMuKy. [lepBoe Havyano TepmouHamMuku. Pabota rasa npu
U3MEHEHHHU ero oobema.

40. IIpuMeHeHne nepBOro Havajaa TEPMOJAMHAMUKN K n3onpoueccam. Kpyrosoi npouece
(uuxm). O6paTuMbie U HEOOPATUMBIE TPOIIECCHI.

41. Bropoe Hauano tepmoanHaMuku. [{uxi Kapnao u ero KIITJI st uneansHoro rasa.
TepmoauuaMuyeckas (yHKINS COCTOSIHUS (SHTPOIIHNSA).

42. @usndeckuil cMbica sHTponuu. Popmyna boseimana s saTponnu. CBolcTBa
sHTponuH. CTaTUCTUYECKUI XapaKTep BTOPOro Hayajla TepMOJUHAMHUKHN. O COOTHOILLIEHUY MOPsIKA U
Oecriopsiika B IPUPO/IE.

43. Tperbe Ha4aa0 TEPMOAMHAMUKH. DJIEMEHTBHI HEPABHOBECHOW TEPMOJUHAMUKH. SIBleHHE
IepeHoca.

44. CpenHee 4YMCIIO CTOJIKHOBEHUH M CPEIHsIS JUIMHA CBOOOTHOTO MpoOera MoJIeKyIl.
TennonpoBoanocts. Juddysus Buyrpennee tpenue (Bs3kocTs). Koagumments: nepenoca.

45. CepxnpoBoauMocThb. KynepoBckoe criapuBaHue Kak HEOOX0JMMO€E YCIOBHE
cBepXnpoBoAUMOCTU. KynoHoBcKkoe oTTankuBanue U (GOHOHHOE NpUTsKeHHe. CBEpXIPOBOTHUKH
IIEPBOTO U BTOPOTO poOJa.



46. BricokoTemnepaTypHasi CBEpXIpoOBOANMOCTb. Maruetuku. Teopus peppomMarneTusma.
Jomennas crpykrypa. [letnsa rucrepezuca. @eppHUrsl.

477. ®u3uKa noJyNnpoBOJAHUKOB. DJIEMEHTHI 30HHOM TEOPUU KPUCTAIIIIOB. 30HHAs CTPYKTYypa
SHEPreTUYECKOTO CIIEKTPA MIEKTPOHOB.

48. MeTauibl, TUIEKTPUKU U TTOJIYIIPOBOJHHUKH 10 30HHOM Teopuun. CoOcTBeHHas
IIPOBOJMMOCTD HOJYITPOBOIHUKOB. [IprMecHas mpoBoAMMOCTH MOJIYIPOBOJAHUKOB. P-n nepexon.

49. ®oTonpoBOAUMOCTD MOIYIPOBOAHUKOB. JIFtoMUHECHIEHIINS TBEpAbIX Tesl. KoHTakT
AJIEKTPOHHOTO U JABIPOYHOIO MOJIYIIPOBOIHUKOB (p-n nepexoa)CucreMa 3apsHKEeHHbIX YaCTHIL.
CoBpemenHas (usznyeckas KapTuHa Mupa. YacTUIpl 1 aHTHYacTULBL. KBapKH.

JUnst  caMOCTOSITENIbHOW pabOThl HCIOJIB3YIOTCS METOAMYECKUE YKa3aHUS 10 OCBOCHUIO
JUCLMIUIMHBI U U3JJaHUS U3 CIIMCKA NPUBEICHHON HI)KE OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPaTYpBhI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIBbHBIX padoTt, pepepartos, TP, PI'P, PITP

1. Lenpb u 3agaun Kypca PU3UKU B CTAHOBJICHUU MH)KEHepa-TexHosora. O mocneacTBusiIxX
podeccroHaIbHOM IeATENBHOCTH C TOUKH 3pPEHUS €IMHCTBA Orochepsl U OMOoCOLHaTIbHOW TPUPOIBI
yenoBeka. [Ipeacrasnenne o Beenennot u B 11e710M Kak (GU3UYECKOM O0OBEKTE U €€ IBOJTIOIUH.
buocdepa. BzaumoneiictBue opranusma u cpeapl. MeTobl TEOPETUUECKOTO U SKCIIEPUMEHTATBHOTO
uccneaoBaHui B (pU3UKeE.

2. dyngameHTanbHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPIIEHHOCTh €CTECTBO3HAHMS U
BO3MOXHOCTH €ro JajibHeiiero pa3suths. Baxkuelre stansl uctopu Gusuku. Ponp Gusuku B
Pa3BUTHU TEXHUKHU U BIUSHUAE TEXHUKU HA Pa3BUTHE (PU3UKU.

3. [IpeameT MeXaHUKH. DIEMEHTHl KHHEMATHKUA TOUKU. DU3nUecKoe MOACIIMPOBaHUE.
Hes3aBucumocTh mpocTpaHCTBa OT BpPEMEHM B KilacCMYecKol MexaHuke. Kunematmueckoe
OTIMCaHUE JABWKEHUS. DJIEMEHTHI BEKTOPHOU anreOpsl. BekTop mepemerenus, myTb, CKOPOCTh U
YCKOPEHUE B CIIy4ae KPUBOJUHEHHOTO JBKEHUS U MaTEpUAIIbHON TOUKU. BBeleHne MOHATHSA
HOPMaJILHOTO U TAaHT€HIIMAIBHOTO YCKOPEeHUH Touku. O0 U3MEPEHUAX U UX CIIEIU(PUIHOCTH B
¢uzuke. O cMpIciie TPOU3BOAHON U UHTErpaja B pU3UKE MPHIIOKEHUHU K (PU3HMUECKUM 3aauaM.

4. Crenienu cBO0OIbI, MATEPHAILHON TOUKH | Teua. [loHsTHE 00 0000IICHHBIX KOOPIUHATAX.
Kunematuka tBeporo tena. YriaoBas CKOPOCTb U YIJII0OBOE€ YCKOPEHHUE TeENA.

5. Kunemarnyeckue XxapakTepUCTUKHU BPaIlaTEIbHOTO IBUKEHUS U X CBSA3b C
KMHEMaTUYECKUMH XapaKTEPUCTUKAMHU MOCTYNATEIbHOTO ABMXKeHus. Kinaccuueckas,
PENATUBUCTCKAs, KBAHTOBAsI MEXaHUKHU.

6. [loHATHE COCTOSIHUS B KJIACCUYECKOW U KBAHTOBOM MEXaHHUKE. |'paHUIIbI IPUMEHIEMOCTH
KJIACCUYECKOW MEXaHUKH.

7. CoBpemeHHas TpakToBKa 3akoHOB HbroroHa. [1epBriii 3akoH Hpr0TOHA Kak MOCTYJIAT O
CYILLECTBOBAaHUM MHEPLHUAIBbHBIX CUCTEM OTcueTa. COBpeMEHHas TPAKTOBKA MOHATHUS CUJIbI KAK MEPBI
MHTEHCUBHOCTH B3aMMOJECHCTBUS T, MPOSBISAIOIIECHCS B UBMEHEHUH UMITYJIbCA TEJI 3a BPEMS UX
B3aUMO/JCHCTBHIL.

8. Bropoii 3akoH HproTOHA Kak ypaBHeHHE JABMXKEHUS Tena. TpeTtuil 3akoH HeroToHa 1
ciydau ero HapyuieHus. [Ipeo6pazoBanus ["anunes. [IpuHINIT OTHOCUTENBHOCTH B KIIACCHYECKON
MeXaHHKe. 3aKOH COXpaHEHHS UMITYJIbca Kak (pyHIaMeHTalbHBIN 3aK0H npuposl. Cuctema 1eHTpa
Macc. Teopema 0 ABMKEHUU LIEHTPA UHEPLIUU.

9. JIBukeHue Tel ¢ mepeMeHHoi Maccoil (BbIBO ypaBHeHH Memepckoro u L{noakoBckoro).
[IpyuHUIKIT OTHOCUTENBHOCTH B KJIACCUYECKON MEXaHUKE.

10. AAIUTUBHOCTH MAacChl U 3aKOH COXPAHEHHSI MACChl B AOPEISITUBUCTCKON MEXaHUKE U
00BEIMHEHHUS €r0 C 3aKOHOM COXPAHEHUS SHEPTUH, B PEISITUBUCTCKON MEXaHUKE B CBSI3U C
YCTAaHOBJICHHOM B3aMMOCBSI3bI0 MEX]1y SHEPTHeil 1 Maccoil. PenaruBucTtckas macca.
PenstuBucTckuil UMITYIbC.

11. 3akoH coxpaHeHUs1 MOMEHTa UMITyJibca Teaa. MomeHT cuiibl. OCHOBHOM 3aKOH JUHAMUKH
BpalaTeIbHOTO ABMKEHUSI. MOMEHT uHepLuu Tena. MOMEHT uMITylibca. 3aKOH COXPaHEHUS
MOMEHTa UMITyJIbCa Tela.

12. YpaBHeHHUsI IBUKEHUSI U pABHOBECHSI TBEPJIOTO Teja. DIEMEHTbl MEXaHUKHU JKUJIKOCTEN U
ra3oB. BeiBox ypaBHeHus bepHysuim.



13. HeunepuuanbHbie cucteMbl oTcuera. Cuibl nHepuu. OCHOBBI  PEISTUBUCTCKOM
MexaHuku. CrenuanbHas TEOpHUsT OTHOCHTEIBHOCTH DWHIITEHHA.

14. Ilocrynatsl DiiHIuTeiiHA. B3aumMocBs3b ipocTpaHcTBa U BpeMeHu. [IpeoOpazoBanus
Jlopenna. CrenctBus u3 mpeobOpazoBanuii JlopeHra: OJHOBPEMEHHOCTh COOBITHI B pPa3HBIX
crcTeMax OTCYETa, JUIMHA TeJl B pa3HbIX CUCTEMaX OTCYETa, JUTMTEIBHOCTh COOBITHI, MHTEPBAJ,
npeoOpa3oBaHusl CKOPOCTEH.

15. DnekTpocTaTuKa B BaKyyMe U BEIIECTBE. DJICKTPUUCCKUH 3aps. JJMCKpEeTHOCTh 3apsia.
3axoH Kynona. HanpskeHHOCTD aneKkTpudeckoro mnosist. [IpuHumn cynepno3uiuu noyieu.
DNEeKTpUYECKUI AUIOIb U €r0 NOBEACHUE B JIEKTPUUECKOM TIOJIE.

16. Benenue B BEeKTOpHBIN aHainu3. ['pagueHT, MOTOK BEKTOpa, TUBEPreHIusl.
OnexkTpocraTuueckas reopema ['aycca. Pabora anexkrpocrarudeckoro nosis. Llupkynsius Bekropa
HaNpsLDKEHHOCTH AJIEKTpocTaThueckoro noss. [lotenuuan snexkrpocratudyeckoro moiist. CBsi3b MEXy
MOTEHIIMAJIOM U HaIPSKEHHOCTHIO JIEKTPOCTATHUECKOTO MOJIs. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTH.

17. IIpoBOAHHK B AJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHE PaBHOBECHS 3apsI0B Ha MPOBOTHUKE.
[ToBepXHOCTHas MIOTHOCTD 3apsaa. DIEKTpoCcTaTUUECKoe NoJje B iockocTu. [loBenenue
MIPOBOJIHUKA BO BHELIHEM 3JIEKTPOCTATUUYECKOM I0JI€ . DJIEKTpOCTaTHYeCKasl 3aIInTa.
DNEeKTPOEMKOCTh YEAMHEHHOTO TpoBoAHMKA. [loTeH1nan 3apspkeHHoro mapa. Konaencaropsl.

18. EMKOCTb KOH/IEHCATOPOB pa3InyHOM reoMeTpruueckoil koHpurypamuu. CoeuHeHne
KoHJieHcaTopoB. CtaTuueckoe noJje B BemecTse. JAuanekTpuku. MoseKynbl AU3IeKTprUKa Kak
AIEKTPUYECKUI JTUTIOIIb.

19. DHeprus IumnoJss BO BHENTHEM AJIEKTPUUECKOM MOJI€. TUIBI JUANEKTPUKOB, TOBEICHUE
TURJIEKTPUKOB BO BHELIHEM 3JIeKTpuueckoM noJe. [lonspusanus quanekTpukoB. TUITbI
nosisipu3auuu. [1oaspru30BaHHOCTD.

20. TImockuii KOHAEHCATOP C TUNIEKTPUKOM. J{M3IIeKTprudecKas MPOHUIIAEMOCTh CPEJIbI.
CBsi3aHHBIE U CTOPOHHUE 3apsIbI.

21. BekTop anekTpuyeckoro cmenienus. Teopema ["aycca st BEKTOpa 3IEKTPUUECKOro
CMELIEHUS.

22. O0beMHas MIIOTHOCTh SHEPTHH JECKTPUICCKOTO TIOJISI B TUDIEKTPUKE. DHEPTHSI
B3aUMOJICICTBHUSA ANEKTPUUECKUX 3apsI/IOB.

23. DHeprug 3apsSKEHHOr0 MPOBOJAHUKA. DHEPIUs 3apsHKEHHOTO KOHACHCATOpa. DHEPrus
ANIEKTPOCTATUYECKOTO 10JIs. OObeMHasl JIOTHOCTh SHEPTUU 3IIEKTPOCTATUUECKOTO MOJIS.

24. IToCTOSTHHBIN ANEKTPUUYECKUI TOK. Y CJIOBUS CYIIECTBOBaHUS TOKa. BeKTOp mIoTHOCTH
Toka. 3akoH OMa B nuddepennmanbaoi popme. ConmpoTHBIICHHE TPOBOJIHUKOB. MOITHOCTH TOKA.

25. 3akon JIxoyns - Jlenna B quddepennmanbHoit popme. YpaBHEHHE HETTPEPHIBHOCTH.
DNEeKTpOABMIKYILAs CHUIIA.

26. 3akon OMa B HHTErpaJIbHOM (hopme (/1711 HEOTHOPOTHOTO yuyacTka menu). [IpaBuiia
Kupxroda 11 pa3BeTBICHHBIX IIETEH.

27. BzaumoeictBrue TOkoB. OrpeaesieHne equHULbI CHIIbI TOKa aMIepa.

28. Obmue cBeieHus 0 KosiebaTeabHbIX npolieccax. Equnblil moaxoa K KoJeOaHusIm
pasnuuHoi duszndeckoi mpupoabl. Kunematnka rapMOHHYECKHX KOeOaHUH . AMIUIUTYAA, KPyroBas
4acToTa, pasa rapMoHUYecKuX kojebanuil. I'paduueckoe n3o0pakeHre rapMOHUYECKUX KOJeOaHun
(BEKTOpHBIE TUArpaMMbl). JHEPTUsl TapMOHUYECKUX KosebaHuil. CioxeHne rapMOHNYECKUX
kosnebanuil. buenns. ®@urypsl Jluccaxy. 'apmonndeckuit ananus (Pypbe-pazinoxeHue).

29. Nnrepdepennns BoaH. Crosiune BoaHbI. BonHoBOM naket. ['pynmoBas ckopocTs.
DeMeHThl TapMOHMUYECKOTo aHau3a B onTHke. HTepdepenius ceera. KorepeHTHbIE BOJHBI.
VYcnoBus UHTEp(EPEHIIMOHHOTO MaKCUMyMa 1 MUHMUMYMa. PacueT nHTepdepeHInOHHO KapTHHbI
OT JBYX UCTOYHHKOB.

30. ®u3nyeckuil CMBICI CIEKTPAIILHOTO pa3fioskeHHst. Mo ylnupoBaHHbIe KOJIeOaHus.
Knaccuuecknii rapMoHndeckuil ocuisaTop. [IpyknHHbl MasTHUK. PU3NYECKUI MAITHHUK.
MaremaTtnueckuii MasTHUK. CBOOOIHbIE TAPMOHHYECKHE KOJIEOaHHs B AJIEKTPUUECKOM
KoJ1e0aTeIbHOM KOHTYpE.

31. KBanroBoe coctosiHue. 3ajjlaHie COCTOSIHUS MUKpoyJacTHil. BomHoBas ¢pyHKUus U ee
cratudeckuil cMbici. [Ipunimn cynepnio3uimu. KBantoBele ypaBHeHuUs ABM>KeHHs yacTull. OO61ee
ypaBHenue penunrepa. CranuonapHoe ypaBHeHue llIpenunrepa.



32. Omneparopsl GU3NYECKUX BETHMUMH. YacTHIIa B OJHOMEPHOU MPSIMOYT OJIBHOM
"MoTeHIMaIbHOU siMe" ¢ OECKOHEUHO BHICOKUMHU CTCHKaMH. JIBHYKEHHE CBOOOIHOM YaCTHIIBI.
JInHEeNHbIM rapMOHUYECKUI OCLMILIATOP B KBAHTOBOM MeXaHMKe. IIpoxokieHne yacTuibl CKBO3b
MOTEeHIMANBHBIN Oapbep. TyHHenbHBIN AP PEKT.

33. Arowm. ITnanerapuas moaens atoma Pesepdopna. [loctynater bopa. ATom Bomopoaa u
BOJIOPO/IOTIOAOOHBIE aTOMBI B KBAHTOBOM MexaHuKe. KBaHTOBBIE 4Kca. DHEPreTUYECKU CIICKTP
BOJI0pOJI0NI0A00HBIX aToMOB. [lIupuHa ypoBHe. MarHuTHbIE MOMEHTBI JIEKTPOHOB U aTOMOB.
I'mpomaruutHOe oTHOIIEHHE. CIIHMH AJIEKTPOHA.

34. CriuHOBOE KBAaHTOBOE YHMCIIO. 3AKOHOMEPHOCTHU B CIIEKTpE aToMa Bojopoa. [IpuHiun
[Taymu. Ilepnoguueckas cucrema anemenTos . M. Menaeneesa.

35. Monekyna. loHHas 1 KoBaJleHTHas cBsA3U. MoJiekyiia BOJOpoia. DHEPreTUUECKUN CIEKTP
MOJIEKYII.

36. CraTucTHuecKUi ¥ TEPMOIMHAMUYECKHI METO/IbI HCCel0BaHus. MakpoCcKomu4ecKue
napaMmeTpsl. BHyTpeHHsiss sHeprus. MonekynsipHO-KMHETUYeCKasi Teopusi MJICAIbHBIX Ta30B
VYpaBHEHHE COCTOSHUS UACATBHOTO Ta3a. DHEPreTUYecKoe 3HaU€HHWE YHUBEPCAIBbHON Tra30BOM
MMOCTOSTHHOM.

37. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KUHETUYECKOW TEOpPUH UAEaIbHBIX TIa30B.
MoJieKynsapHO-KUHETHUECKUN CMBICI TeMmrnepaTypbl. CTaTUCTHUECKUE paclipeieieHusl. 3aKOH
MaxkcBesuia /i pacrpeaeneHus: MOJIEKyJ WealIbHOTO Ta3a 10 CKOPOCTSIM.

38. Pacnpenenenue bonbumana. Yucrno creneneit cBo0OIbI MOJIEKYIbl. 3aKOH PAaBHOMEPHOTO
pacnpeziesieHus: SHEPTUH 10 CTETEHSIM CBOOO bl MOJIEKYIIbI. TenIoeMKOCTb.

39. TennoeMKOoCTh MHOTOATOMHBIX T'a30B. HeocTaTOUHOCT KITACCHYECKON TEOPHUH
terioeMkocTu. OCHOBBI TepMoIuHaMuKU. [lepBoe Hauano TepmMoanHaMuku. PaboTa rasa npu
M3MEHEHUHU ero o0bema.

40. ITpumeHeHune TepBOro HaYaJIa TEPMOJIMHAMUKH K u3ompoieccaM. Kpyropoii nmporuecc
(tmukat). O6paTUMBIE U HEOOPATHUMBIE TTPOIIECCHI.

41. Bropoe Havano tepmoaunamuku. [{ukin Kapuo u ero KIIJ mis uneansHoro rasa.
Tepmonnaamudeckas QYHKIIUAS COCTOSTHUS (SHTPOIIHSA).

42. ®uznveckuii cmpica sHTponun. @opmyna bonsiimana it sHTponuu. CBoiicTBa
sHTponuH. CTaTUCTUYECKUI XapaKTep BTOPOro Hadajaa TEPMOJAMHAMUKU. O COOTHOLIEHUH MOPSAKA U
Oecriopsiika B IpUpPOJIE.

43. TpeTbe HaYaJI0 TEPMOJIMHAMUKHU. DJIEMEHThl HEPAaBHOBECHOW TEPMOJIMHAMUKU. SIBJIeHUE
repeHoca.

44. CpenHee 4MCIIO CTOJIKHOBEHUH M CPEIHAS UIMHA CBOOOTHOIO MpoOera MoJieKyll.
Tennonposoanocts. Auddy3us Bayrpennee tpenue (Bsa3kocTs). Koaddunuents neperoca.

45. CeepxmnpoBoumMocTb. KynepoBckoe ciapuBaHue Kak He0OX0IMMOE YCIIOBUE
cBepxmpoBoauMocTu. KylnoHOoBckoe oTTankuBanue U GoHOHHOE NpUutTskeHue. CBEepXIpOBOAHUKH
MIEPBOI0 U BTOPOTO POJA.

46. BeicokoTemmiepatypHasi CBEpXIpoBoAUMOcTs. Marnetuku. Teopus heppomarueTuzma.
Jlomennas crpykrypa. [letns rucrepesuca. @eppursl.

47. ®u3uKa noJIynpoOBOJIHUKOB. DJIEMEHThI 30HHON TEOPUU KPUCTAJUIOB. 30HHAs CTPYKTYpa
SHEPreTUYECKOTO CIIEKTPa 3JIEKTPOHOB.

48. Metauibl, TUIEKTPUKU U MTOJIYITPOBOJHUKH MO 30HHOH Teopuu. CoOcTBEHHAs
IIPOBOJMMOCTD TOJYITPOBOIHUKOB. [IprMecHas mpoBOAMMOCTS MOJIYIPOBOAHUKOB. P-n nmepexon.

49. ®oTonpoBOANMOCTH NOIYIIPOBOAHUKOB. JIFoMUHECIIEHIINA TBEpABIX Tesl. KoHTakT
3JIEKTPOHHOTO U JILIPOYHOTO MOIYNPOBOJHUKOB (p-n nepexoa)CucreMa 3apsukeHHBIX YacTHll.
CoBpemMenHas (uznyeckas KapTUHa MUpa. YacTuisl U anTH4acTuibl. KBapku.

4.2.2.6. IlIpuMepHbIil IepeYeHb TeM KYPCOBbIX padoT (IP0eKTOB)
He mnanupyercs.



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.)
ea. qgac. qgac. yac.
1 90/2,5 2 2 4 1 0,5 9,5 76,75 3au4.(3,75)
2 108/3 2 4 4 1 0,5 11,5 92,75 3au4.(3,75)
3 162 /4,5 4 4 6 2 0,6 16,6 136,75 IK3.(8,65)
Mroro | 360/10 | 8 10 14 4 1,6 37,6 | 306,25 16,15
4.3.1. CTpyKTypa TUCUMIJIMHBI
KonrakTHas pabota
00yJaronuxcs ¢ <
Mearoru4ecKuM pabOTHUKOM 5
g dopma TeEKylIeEro
g" KOHTPOJIA
= s ycrneBaeMocTH (1o
No Pazgen (Tema) 3 e HezeNAM
o\ JUCLIATUTHBI 2 = | =| S | cemectpa), popma
o = £ = = [POMEKYTOUHON
=8 S = 5 aTTecTaruu(Io
S| & & = - ) ceMecTpam)
= o &l s| B =
= 2 = L = (2 S R
g1 E| 2| 2| J| &l & @)
2 5| &l = E| E
8| 5| E| g| 2| &
I:: = = o bﬁ jan)
=l =| & S| =
E|l =
| o & 4
S| B
Q| & S
=N
1 Brenenue. [Ipenmer 1 212 1| 4 14 3a4eT, BOIPOCHI
(hbU3UKH, METOIBI K 3aUeTy
(hr3uIecKOTO
UCCIIEeIOBAHUS, CTPYKTYpa
U 3aJ]a4i Kypca
2 dusnyecke 0CHOBBI 1 62,75 | 3ader, BOIIPOCHI
MEXaHUKH K 3a4eTy
Bcero 3a cemectp 90 | 2| 2| 4| + 1 (05| 76,75 3au.(3,75)
3 ®u3NYEeCcKre OCHOBBI 2 | 2|2 35,25 | 3auer, BOMpPOCHI
MEXaHUKH K 3a4eTy
4 DNEKTPUUECTBO U 2 4 50,75 | 3auet, BOIPOCHI
MarHeTHu3m K 3a4eTy
5 OcCHOBBI BOJIHOBOM 2 2 6,75 BOIIPOCHI K
ONITUKH HK3aMEHY,
OMJICTHI
Bcero 3a cemectp 108 2 | 4| 4 | + 1 105]| 92,75 3au.(3,75)
6 OCHOBBI BOJIHOBOM 3 7,25 BOIIPOCHI K
ONITUKH HK3aMEHY,




OnJIeTHI
7 KBanroBas (usuka 3 24 BOIIPOCHI K
9K3aMEHy,
OnJIeTHI
8 | Craructuueckas puzuxka | 3 | 2 | 2 | 4 56 BOIIPOCHI K
¥ OCHOBBI DK3aMEeHy,
TEPMOAUHAMHKH OUJIETHI
9 CoBpemMeHHas 312 |2]|2 49,5 BOTIPOCHI K
(dusnueckas KapTHHA JK3aMEHy,
MHpA OMIIeTHI
Bcero 3a cemectp 162| 4 | 4 | 6 | + 2 10,61136,75 DK3.(8,65)
Hroro 360 8 | 10| 14 4 11,6] 306,25 16,15

4.3.2. Copep:xaHue QMCHUATIHHBI

4.3.2.1. [lepeuyeHn JeKuuni
Cemectp 1
Pa3zoen 1. Beeoenue. [Ipeomem uzuxu, memoowvi huzuueckoco ucciedo8anus, CmpyKkmypa u 3a0ayu
Kypca
Jlexnus 1.

Henb 1 3a1aun Kypca (pU3MKU B CTAHOBJIEHUU MH)KEeHEpa-TexHosora. O MocieacTBUsIX
podeccnoHaIbHOM IeATENBHOCTH C TOUKH 3PEHUS eMHCTBA Onocdeprl U OMOCOIMATBLHOM MPUPOIbI
yenoBeka. [Ipeacrasnenne o BeenenHo U B 11€710M Kak (PU3UYECKOM OOBEKTE U €€ IBOJTIOIUH.
buocdepa. BzaumoeiictBue opranuzma u cpeibl. MeToapl TEOPETUUECKOTO U SKCTIEPUMEHTATBHOTO
uccienoBanuil B pusuke. OyHaaMeHTaIbHOE €IUHCTBO €CTECTBEHHBIX HayK, HE3aBEPILIEHHOCTh
€CTECTBO3HAHUS K BO3MOYKHOCTH €r0 JaIbHEUIIero pa3BuTus. Baxkneimume sTansl HCTOPUH (PU3UKH.
Ponb ¢pu3uku B pa3BUTHHN TEXHUKH M BIMSHUE TEXHUKHU Ha pa3BuTHe Hu3uku (2 yaca).

Cemectp 2
Paszoen 3. Quzuueckue ocHo8bl MexaHuKu
Jlexnus 2.

[Ipeamer MmexaHUKU. DJIEMEHTHI KHHEMATHKU TOUKU. PU3NUECKOEe MOJIETUPOBAHUE.
He3aBucumocts mpocTpaHCTBa OT BpPEMEHM B KilacCcMUeckoil MexaHuke. Kunematmueckoe
OTHCaHUe ABMKEHHUA. DJIEMEHThI BEKTOPHOU anreOpsl. BekTtop nepemMenieHus, myTrb, CKOPOCTb U
YCKOPEHHE B CIy4ae KPUBOJUHEHHOTO ABMKEHUS U MaTEPUAIbHON TOUKU. BBeieHne noHATHA
HOPMAJILHOTO U TAaHT€HIIMAIBHOTO YCKOPEeHU Touku. OO U3MEPEHUAX U UX CIIEIU(PUIHOCTH B
¢uzuke. O cMpIcie TPOU3BOAHON M UHTErpaja B PU3UKE MPHUIIOKEHUHU K (PU3HMUECKUM 3a]auaM.
Crenenu cBo00Abl, MaTepHaAIbHOM TOUKH U Tena. [loHsTe 06 00001IIEHHBIX KOOPAUHATAX.
Kunematuka tBeporo tena. YriaoBas CKOpOCTb U YIiIoBoe yckopeHue Tena. Kunematuueckue
XapaKTEePUCTUKU BPaLaTEIbHOTO JABMXKEHUS U X CBSI3b C KHNHEMATUYECKUMHU XapaKTepUCTUKAMU
MOCTYNAaTeNbHOTO ABMKeHUs. Kimaccuueckas, peisiTUBUCTCKAs, KBaHTOBas (2 yaca).

Cemectp 3
Paszoen 8. Cmamucmuyeckas ¢puzuka u ocHo8vl mepmoOUHAMUKU
Jlexknus 3.

[TonsATHE COCTOSIHUS B KJIACCUYECKOM M KBAaHTOBOW MeXaHUKe. [ paHHIIbI TPUMEHAEMOCTH
KJlaccuueckoi Mexanuku. CoBpeMeHHas TpakToBKa 3akoHOB HetoToHa. IlepBblii 3akoH HproToHA Kak
MOCTYJIaT O CYIIECTBOBAHUU MHEPLHUAIBHBIX CUCTEM OoTcueTa. COBpEMEHHAs TPAKTOBKA NOHATHUS
CWJIBI KaK ME€pbl HHTEHCUBHOCTH B3aUMOJEICTBUS TEJ, MPOSBIAIOIIECHCS B I3MEHEHUH UMITYJIbCa Tell
3a BpeMs UX B3auMOJeHCcTBUN. Bropoii 3akoH HeroTOHA Kak ypaBHEHUE ABUKEHUSA Tena. TpeTuit
3akoH HeroToHa U ciydan ero Hapymienus. [IpeoOpazoBanus [amumes. [IpuHIINT OTHOCUTETHHOCTH
B KJIACCUYECKOW MeXaHUKe. 3aKOH COXpaHEHHS UMITylIbca Kak PyHIaMEeHTaTbHBIN 3aKOH MPUPOIHI.
Cucrema 1ieTpa macc. Teopema o ABMKEHUHU IIEHTpa nHepiuu (2 yaca).



Paszoen 9. Cospemennasn ¢usuueckas kapmuna mupa
Jlexkunus 4.

JIB>KeHMe TeJ ¢ MepeMEeHHOM Maccol (BhIBOI ypaBHeHU Metepckoro u [{noakoBckoro).
[IpuHUIKIT OTHOCUTENIBHOCTH B KJIACCUYECKOW MEXaHUKE. AJVIMTUBHOCTh MACChl M 3aKOH COXpaHEHUs
MAacChI B IOPEISTHBUCTCKON MEXaHWKE U OOBEMHEHUS €r0 C 3aKOHOM COXPAHCHHUS SHEPTUH, B
PENATUBUCTCKOM MEXAHUKE B CBSA3U C YCTAHOBICHHOW B3aMMOCBS3bI0 MEXYy SJHEPTHUEN U MACCOM.
PensruBuctckas macca. PenaTuBUCTCKUN UMITYIIBC. 3aKOH COXPAaHEHUsI MOMEHTA UMITYJIbCca Tela.
MowmeHT cuibl. OCHOBHOM 3aKOH IMHAMUKH BPAIaTEeILHOTO JBMKEHUA. MOMEHT MHEPIIUH TETa.
MowmeHT uMitynbca. 3aKOH COXpaHEHHsI MOMEHTA UMITyJIbca Tena (2 yaca).

4.3.2.2. IlepeyeHb NPaKTUYECKUX 3AHATHH

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

KunemaTtuka nmocrymnarenbHOTo ABMKEHUS (2 yaca).
Cemectp 2
Paszoen 3. Quzuueckue ocHosbl MexaHuku
IIpakTHYeckoe 3aHATHE 2.

KunemaTtuka BpamarensHOTO ABMKEHUS (2 yaca).
Pasoen 5. Ocnogvl 60110601 onmuku
IIpakTH4eckoe 3anaTHE 3.

JlunaMuKa OCTyHaTeIbHOTO JABMKEHHS (2 yaca).
Cemectp 3
Paszoen 8. Cmamucmuueckas guzuka u 0cnogbl mepmoOUHAMUKU
IIpakTuyeckoe 3ansaTHeE 4.

JlunaMuKa BpalaTeabHOTO ABMIKEHUs (2 Jaca).
Pazoen 9. Cospemennas puzuueckas kapmuna mupa
IIpakTHyeckoe 3ansATHE 5.

3aK0H COXpaHEHUs YHEPTUM B MEXaHUKH (2 Jaca).

4.3.2.3. IlepeueHnns J1a0G0paTOpHLIX padoT

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

Brrunciienue morpenHocTy npu Gu3nYeckux u3MepeHusx (4 yaca).
Cemectp 2
Pasoen 2. Inexmpuuecmeo u macnemusm
JlabopaTtopnas 2.

OmnpeesieHre MOMEHTA HHEPIIUU TBEPBIX Tel (4 yaca).
Cemectp 3
Paszoen 3. Cmamucmuueckas gpuzuxa u 0CHO8bL MEePMOOUHAMUKU
JlabopaTopnas 3.

N3ydeHne 0CHOBHOTO 3aKOHA JMHAMUKH BpaIlaTeIbHOTO JBUXKEHUS (4 yaca).
Pasoen 4. Coepemennas ¢pusuneckas kapmuna mupa
JlabopaTopHnas 4.

Omnpenenenue CUIIbl TPEHUS IPH BpalllaTeIbHOM JABMXKEHHH (2 yaca).

4.3.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMYECKOEe O0ecIeUeHrne CAMOCTOSATEIbHOM
padoThI
HepequL TEM, BBIHCCCHHBIX Ha CAMOCTOATCIIbHOC U3YUCHUC!
1. HeJ’IL " 3a/1a4 Kypca (I)I/I3I/II(I/I B CTAaHOBJICHUU UHIKCHCPA-TCXHOJIOTA. O HOCICACTBUAX
HpO(bCCCHOHaHLHOﬁ ACATCIIbBHOCTH C TOUKHU 3PCHUA CAUHCTBA 61/10c¢)ep1>1 u 6HOCOHHaHBHOﬁ pUpoO bl



yenoseka. [IpencraBnenne o BeeneHHOM U B 11€710M Kak (GU3UYECKOM OOBEKTE U €€ IBOJIOIUH.
buocdepa. BzaumonelictBue oprannsma u cpepl. MeTopl TEOPETHYECKOTO U AKCIIEPUMEHTAIBLHOTO
UCCIIeIOBAHUH B (pHU3UKE.

2. @yH1TaMEHTaAJIbHOE €IMHCTBO €CTECTBEHHBIX HaYK, HE3aBEPIIEHHOCTh €CTECTBO3HAHUS U
BO3MOJKHOCTH €0 JajbHEeHIIero pa3BuTus. Baxxneiimue sranst ucropun pusuku. Pons ¢pusuku B
Pa3BUTHH TEXHUKH U BIUSHUEC TEXHUKU Ha Pa3BUTHE (PU3UKU.

3. [IpenMer MexaHUKH. DJIEMEHTbI KHHEMAaTUKN TOUKU. DU3NUECKOE MOIETUPOBAHHE.
HeszaBucumocTs mpocTpaHCTBa OT BPEMEHM B KiIacCM4eCKOo MexaHuke. Kunemartmueckoe
OTIMCaHME JBIDKEHUS. DJIEMEHTHI BEKTOPHOH anreOpbl. BekTop nmepemenieHus, myTb, CKOPOCTh U
YCKOpPEHHE B CIIydae KPUBOJIUHENHOTO JIBMXKEHUSA U MAaTEPUAIBLHOM TOUKU. BBeeHne NOHATUA
HOPMAJILHOTO M TAHTCHIIMAILHOTO YCKOpeHUH Touku. OO M3MEpEeHUsIX U UX CIIEHU(PHIHOCTH B
¢uzuke. O cMbIciIe MPOU3BOIHON U UHTETpaa B (PU3HMKE MPHUIOKEHUN K PU3NIESCKUAM 33/1a4aM.

4. Ctenienu cB0OO/IbI, MaTepUaIbHOM TOUKM U Tena. [loHsTHE 06 00001IEHHBIX KOOPAUHATAX.
Kunematuka tBEporo tena. YriaoBas CKOPOCTb U YIJIIOBOE€ YCKOPEHHUE TeEA.

5. KunemMarnueckue XxapakTepUCTUKH BPALIATEIbHOTO JBHKEHUS U X CBS3b C
KMHEMaTUYECKUMH XapaKTEPUCTUKAMHU MOCTYNATENbHOTO ABMKEeHUs. Kinaccuyeckas,
pENATUBHUCTCKAs], KBAHTOBAsI MEXAHUKH.

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

7. CoBpemeHHas TpakToBKa 3akoHOB HproToHa. IlepBbiil 3akoH HbproTOHA Kak MOCTysaT o
CYIIECTBOBAaHMM MHEPIHAIBLHBIX cUCTeM oTcueTa. CoBpeMeHHas! TPaKTOBKA MOHSTHS CUJIbI KaK MEpBI
MHTEHCUBHOCTH B3aMMOJEHCTBUS TEJ, MPOSIBIISIONIECHCS B U3BMEHEHUH UMITYJIbCA TEN 32 BPEMS UX
B3aMMO/ICHCTBHIA.

8. Bropoii 3akoH HproTOHA Kak ypaBHEHHUE IABUXKEHUS Tena. Tpernil 3akoH HeroToHa 1
cimydan ero HapymieHus. [Ipeo6pazoBanus ["amunes. [IpuHIMI OTHOCUTENBHOCTH B KJIIACCHUECKOM
MeXaHHKe. 3aKOH COXpaHEHHs UMITYJIbca KakK (pyHIaMeHTabHbIN 3aK0H npuposl. Cuctema eHTpa
Macc. Teopema 0 ABMKEHUM LIEHTPA HHEPLIUU.

9. JIBmwxeHue Ten ¢ mepeMEeHHOW Maccol (BBIBOI ypaBHEeHUH Mermiepckoro u [{nonkoBckoro).
[IpuHIHIT OTHOCUTENIBHOCTH B KJIACCHYECKON MEXaHUKE.

10. ALIUTUBHOCTH MACChl M 3aKOH COXPAHEHUSI MacChl B JJOPEIATUBUCTCKON MEXaHUKE U
00BEAMHEHHUS €r0 C 3aKOHOM COXPAHEHUS SHEPTUH, B PEISITUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBSI3bI0 MKy SHEprue u Maccoil. PensiTuBucrckas macca.
PenstuBucTckuii uMmynscC.

11. 3akoH coxpaHeHUsI MOMEHTa UMITyJIbca Tena. MoMeHT cuiibl. OCHOBHOM 3aKOH JIMHAMUKU
BpaLaTEIbHOrO ABMWKEHUS. MOMEHT nHepuuu Tena. MOMEHT uMIlylibca. 3aKOH COXPaHEHUs
MOMEHTA UMITYJIbCa TeJa.

12. YpaBHeHUs JBUKEHUS U PABHOBECHS TBEPJOrO TeJla. DIEMEHThl MEXaHUKHU KUIKOCTEN U
ra3oB. BeiBox ypaBHeHus bepnysuim.

13. HennepuuansHeie cuctembl oTcuera. Cuiibl uHepuuu. OCHOBBI  PENSITUBUCTCKOM
MexaHukd. CrnenuanbHas TEOpHUsT OTHOCHTEIbHOCTU DWHILITEHHA.

14. Tloctynarsl DiiHmTeHA. B3anmocBs3bs npocTpaHcTBa u BpeMeHu. [IpeoOpazoBanus
Jlopenna. CrenctBus u3 mpeobpaszoBaHuil JlopeHma: OJHOBPEMEHHOCTh COOBITHII B pPa3HBIX
CHUCTEeMax OTCYeTa, JUIMHA Tell B Pa3HBIX CHUCTEMaX OTCUEeTa, [UTUTETFHOCTh COOBITHIA, MHTEpPBA,
peoOpa3oBaHUs CKOPOCTEH.

15. DnekrpocTaThka B BaKyyMe U BEIIECTBE. DIEKTPUUECKUH 3aps. J{MCKpeTHOCTh 3apsa.
3akoH Kynona. HanpskeHHOCTB anekTpudeckoro noJtid. [IpuHuun cynepno3unuu nojeu.
DNEKTPUUYECKUI AUIOJb U €r0 NOBEICHUE B JIEKTPUUECKOM TIOJIE.

16. BBegenue B BEKTOpHBIN aHaiu3. ['paiueHT, IOTOK BEKTOPA, IUBEPreHIM.
OnexrpocraTrueckas reopema ["aycca. PaboTa anexrpoctarndeckoro nois. L{upkynsius BekTopa
HaIpPsHDKEHHOCTH AJIEKTpocTaTHUecKoro noJs. [lotenuman sanexrpocratndyeckoro moiist. CBsi3b MEXTy
MOTEHIMAJIOM U HaNPSYKEHHOCTBIO AIEKTPOCTATHUECKOTO MOJIs. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTH.

17. ITpoBOAHMK B 3JIEKTPOCTATHUECKOM TOJIE. Y CIOBUE PABHOBECHS 3apsI0B HA TPOBOJHUKE.
[ToBepXHOCTHAs MIIOTHOCTH 3apsaa. DIEKTPOCTaTUUECKOE NoJIe B IUIOCKOCTH. [ToBenenune



IIPOBOJJHMKA BO BHELIHEM 3JIEKTPOCTATUUYECKOM MOJIE . DIIEKTpOCTaTHYECKas 3aIINTA.
DNEKTPOEMKOCTh YEAUHEHHOTO IpoBOAHMKA. [loTeH1IMan 3apspkeHHoro mapa. KonaeHcaropsl.

18. EMKOCTh KOHJICHCATOPOB PA3IMYHON reoMeTpudeckoit koHdpuryparuu. CoeuHeHNe
KOHJeHcaTopoB. CrtaTuueckoe noJje B BemecTse. Jnanekrpuku. MoJieKyiibl IUJIEKTpUKa KaK
BIEKTPUYECKUI JTUTIONIb.

19. DHeprus U0 BO BHELIHEM 3JIEKTPUYECKOM M0J1€. TUMbI JUIEKTPUKOB, IIOBECHHUE
TURJIEKTPUKOB BO BHELIHEM 3JIeKTpUueckoM noJe. [lonsipusanus quanexTpukoB. Tumsl
nosisipu3auuu. Ilonspru30BaHHOCT.

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

21. Bekrop anextpuueckoro cMmeuienus. Teopema ["aycca 11st BEKTOpa 3JIEKTPUIECKOTO
CMEIIICHHUS.

22. O6beMHas IIOTHOCTh SHEPTUH IEKTPUUYECKOTO MOJIS B AUAIEKTPUKE. DHEPrus
B3aUMO/ICHCTBUS DJIEKTPUUECKUX 3apsI0B.

23. DHeprus 3apsKEHHOTO MIPOBOJAHUKA. DHEPIHsl 3apsSKEHHOT0 KOHAEHCAaTOpa. DHeprus
ANIEKTpOCTaTUYECKOTO NoJs. O0BbeMHast IIOTHOCTh SHEPTUHU 3JIEKTPOCTATUYECKOTO MOJIS.

24. IlocTOSHHBIN AIIEKTPUYECKUI TOK. Y CIIOBUS CyIIECTBOBaHUS TOKa. BekTop mioTHOCTH
Toka. 3akoH OMa B nuddepennuanbaoi popme. ConmpoTHUBIEHHE TPOBOIHUKOB. MOIITHOCTH TOKA.

25. 3axoH [Ixoyns - Jlenna B nuddepenuuansHoil popme. YpaBHEeHHE HENTPEPHIBHOCTH.
DIIEKTPOABUKYILIAS CUJIA.

26. 3akoH OMma B HHTErpajibHOM popme (111 HEOTHOPOAHOTO ydacTKa uenu). [IpaBuna
Kupxroda 11 pa3BeTBICHHBIX LENEH.

27. B3aumoierictBue TOKOB. OnpeiesieHne eIMHMIIBI CHITBl TOKa amIiepa.

28. O0mue cBeneHus 0 KoyiedaTepbHbIX Mpolieccax. ENuHbIN MoaxXoa K KoJieOaHUsIM
paznuuHO# Gu3nueckoi npupoipl. Knunemarrnka rapMOHHYECKUX KoJieOaHUH . AMIUTHTYIa, KpyroBas
gacToTa, (pa3a rapMoHUYECKUX Kosebanuid. ['padudeckoe n300pakeHne TapMOHUYECKUX KOJIeOaHU
(BEeKTOpHBIE TUarpaMMsbl). DHEPIus rapMOHUYECKUX KosieOanui. Clio)kxeHre rapMOHUYECKUX
koJsiebanuii. buenus. @urypsl Jluccaxy. ['apmonnuecknii ananms (Oypbe-paszinoxeHue).

29. Unrepdepennus BoaH. Ctostune BoJIHBL. BomHOBOM maket. ['pynmoBast CKOpoCTb.
DneMeHTBl TapMOHMYECKOT0 aHayin3a B ontuke. MHTepdepennus ceera. KorepeHTHbIE BOIHBI.
VYcnoBus uHTEp(HEPEHIIMOHHOTO MaKCUMyMa U MUHMMYyMa. PacueT nHTepdepeHIMOHHON KapTHHBI
OT JBYX UICTOYHMKOB.

30. ®du3ndecKuii CMBICI CIIEKTPATILHOTO pa3jioKeHus. MoaymMpoBaHHbIC KOJCOaHUSI.
Knaccuueckuit rapmonnyeckuii ocuuuisitop. [pyxkunupiii MasTHUK. OU3UUeCKUii MasITHUK.
MaremaTtnueckuiit MasTHUK. CBOOOIHBIE TAPMOHMYECKHUE KOJIEOAHUS B DIIEKTPUUECKOM
KoJ1e0aTeIbHOM KOHTYpE.

31. KBanroBoe coctosiHue. 3ajlaHie COCTOSIHUS MUKpoydacTHll. BosmHoBas ¢pyHKLus U ee
cratudeckuil cMmbicil. [Ipunimn cynepnosunuy. KBaHToBble ypaBHeHUs ABMKeHMs yacTull. OO01ee
ypaBHenue Ulpenunrepa. Cranuonapaoe ypasHenue lllpeaunrepa.

32. Oneparops! (U3NYECKUX BETUMUMH. YacTHIla B OJHOMEPHOM MPSIMOYT OJIbHOM
"moTeHIMAIbHOM siMe" ¢ OECKOHEYHO BHICOKMMU CT€HKaMHU. /IBrkeHre cBOOOIHON YacTHUIIbI.
JIuHEWHbBI rapMOHUYECKUI OCLMIUIATOP B KBAaHTOBOM MexaHUKe. [Ipoxox1eHre 4acTUIIbl CKBO3b
NOTEeHIMaNbHBIN O0apbep. TyHHenbHBIN AP PEKT.

33. Atom. [TnanerapHast Moziens atoma Pesepopna. [loctynatst bopa. Atom Bogopoaa u
BOJIOPO/IOTIO00HBIE aTOMBI B KBAHTOBOM MexaHuke. KBaHTOBbIE yuciia. DHEPreTHUECKUH CIIEKTp
BOJ0PO10TI0A00HBIX aToMOB. [1IMpuHa ypoBHei. MarHUTHBIE MOMEHTHI 3JIEKTPOHOB M ATOMOB.
I'mpomarantHOe oTHOLIEHHE. CIIMH AIIEKTPOHA.

34. CrinHOBOE KBAaHTOBOE UMCIIO. 3AKOHOMEPHOCTH B CIIEKTpE aToMa Bogopoa. [Ipuanun
[Taynu. Ilepnonuueckas cucreMa snemenToB . M. Menneneesa.

35. Monexkyna. loHHas 1 KoBaJleHTHas CBs3U. MoJeKkysa BOA0poaa. DHEPreTUYECKUI CIIEKTP
MOJIEKYII.

36. CraTUCTHUYECKU ¥ TEPMOJIMHAMUYECKHI METO/IbI HCCIEN0BAaHN. MaKkpoCKOIIM4YecKHe
napaMmeTpsl. BHyTpeHHsas sHeprus. MoeKylIsIpHO-KMHETUYECKass TEOpUs WJCAIbHBIX TIa30B



VYpaBHEHHE COCTOSHUS UACATIBHOIO Ta3a. DHEPreTH4EeCKOe 3HAUYEHUE YHUBEPCAIbHOW Ia30BOM
MMOCTOSTHHOM.

37. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KMHETUYECKOW TEOPUM HACaIbHBIX TIa30B.
MoJieKynsapHO-KMHETUUECKUN CMBICI TeMIiepaTypbl. CTaTUCTHUECKUE paclIpeAeIeHUs. 3aKOH
MakxkcBesuia i pacnpeesneHuss MOJIEKYJI HEaIbHOTO Ta3a 110 CKOPOCTSIM.

38. Pacnipenenenue bonpimana. Yucno creneneit cBOOOIbI MOJIEKYIIbl. 3aKOH PABHOMEPHOTO
pacnpeziesieHus: SHEPTUH 10 CTENEHSIM CBOOO bl MOJIEKYIIbI. TernIoeMKOCTb.

39. TerioeMKOCTh MHOTOATOMHBIX Ta30B. HeZl0CcTaTOYHOCTD KIacCH4ecKOi Teopun
terioeMkocTu. OCHOBBI TepMoauHamMuku. [lepBoe Hauano TepmoanHamMuku. Pabora rasa npu
HU3MEHEHUHU ero o0bema.

40. IlpuMeHeHne MepBOTro HavaIa TEPMOJAMHAMUKHY K H3omporeccaMm. Kpyrooii mmpoiiecc
(rmukat). O6paTuMbie U HEOOpPATUMBIE MPOIIECCHI.

41. Bropoe nauano tepmoanHaMuku. [ukn Kapuo u ero KITJI qnst uneansHoro rasa.
Tepmoannamuueckast GyHKIHS COCTOSIHUS (SHTPOIIHS).

42. ®uznyeckuii cMbica s3HTponuu. Popmyna bonbimana ans suTponuu. CBoicTBa
sHTponuu. CTaTUCTUYECKUI XapaKTep BTOPOro Hayajla TepMoJuHaAMUKU. O COOTHOILIEHUU MOpsiIKa U
Oecropsisika B IPUPOJIC.

43. Tperbe HaUaJIO TEPMOAMHAMUKH. DJIEMEHTHl HEPAaBHOBECHOUM TePMOJUHAMUKH. SIBIEeHHE
nepeHoca.

44. CpenHee 4YHCIIO CTOJKHOBEHHUH M CPEIHSS JUTHHA CBOOOTHOTO TIpoOera MOJIEKYII.
TemnonpoBoanocts. quddysus Buyrpennee tpenue (Bsiskocth). KoaddunuenTs! nepenoca.

45. CrepxnpoBoauMocTh. KynepoBckoe criapuBanne Kak HE0OXOAMMOE YCIIOBHE
cBepxmnpoBoauMocTu. KyloHOBCKOe OTTaiKkuBaHue U OHOHHOE NpUTsHKeHue. CBEpXIPOBOAHUKH
MIEpPBOTO U BTOPOTO poja.

46. BeicokoTeMIiepaTypHasi CBepXIpoBoaUMOCTh. Marnetuku. Teopust peppomarnerruszma.
Jlomennas ctpyktypa. [letns rucrepesuca. @eppursl.

477. ®u3uka noaynpoBOJAHUKOB. DJIEMEHTBI 30HHOW TEOPHUH KPUCTAIIIOB. 30HHAS CTPYKTypa
SHEPreTHUECKOr0 CIEKTPa ANEKTPOHOB.

48. Metamibl, AUIEKTPUKH U TIOTYIIPOBOTHUKH 110 30HHOUN Teopuu. CoOCTBEHHAs
MIPOBOJMMOCTH TOJYIPOBOIHUKOB. [IprMecHast mpoBOAMMOCTD MOJIYIIPOBOJAHUKOB. P-n nmepexo.

49. ®oTONnpOBOIMMOCTh MOJTYITPOBOJHUKOB. JItOMUHECHIEHITUS TBEPAbIX Tea. KoHTakT
AJIEKTPOHHOTO U ABIPOYHOTO MOJYIIPOBOIHUKOB (p-n nepexoa)CucreMa 3apsiKeHHBIX YaCTHII.
CoBpemenHas pusnueckasi KapTuHa Mupa. YacTuipl U anTuyacTuibl. KBapku.

g caMocCTOsATENbHOW pPAaOOTHI HMCHOJB3YIOTCS METOJMYECKHE YKa3aHHUS 10 OCBOCHUIO
JTUCHMIUIMHBI U U3JIaHUS U3 CIIHCKA MPUBEICHHON HIXKE OCHOBHOM U JIOTIOJHUTEIBHON JIUTEPATYPHI.

4.3.2.5. IlepeueHb TeM KOHTPOJIBbHBIX padoT, pedepartos, TP, PT'P, PITP

1. HeJ’IL H 3a/1a41 Kypca (1)I/I3I/IKI/I B CTAHOBJICHUHU HHXXCHCPA-TCXHOJIOI'A. O IOCIICACTBHUAX
poheCcCHOHANTBHOM JIEATEILHOCTH C TOYKU 3PEHUS eIMHCTBA Onochepsl 1 OMOCOIMATIEHON TTPUPOIBI
YCJIOBCKaA. HpeﬂCTaBHCHI/IC o Bcenennoii u B OcJIOM Kak (I)I/ISI/ILIGCKOM 00BbeKTE U eé OBOJIFOLINH.
EI/IOC(bepa. BSaHMOHCﬁCTBHe Oopranu3ma 1 CpCbl. MeTO,Z[LI TCOPECTUYCCKOI'O U SKCIICPUMCHTAJILHOI'O
nccaeaoBaHui B (hU3UKeE.

2. q)y}II[aMCHTaJ'ILHOe CANHCTBO €CTCCTBCHHBIX HAYK, HE3aBCPIICHHOCTb €CTCCTBO3HAHUS U
BO3MOXHOCTH €I'0 I[aaneﬁmero Ppa3BUTHA. Baxneiiniue >Tansl HCTOpUN (1)I/I3I/II(I/I. Ponn (1)I/I3I/IKI/I B
Pa3BUTHUHN TCXHUKU U BIIMAHUC TCXHUKHU HA PA3BUTHC (1)I/I3I/IKI/I.

3. Hpez[MeT MEXaHUKHU. DJIEMEHTHI KHHEMAaTHKU TOUKH. PHU3HYecKoe MOACIINPOBAHUC.
He3zaBucumocTts NpoCTPpaHCTBAa OT BPCEMCHHU B KJaccudeckoll MexaHuke. KuHemarmueckoe
OIMKMCAaHUEC NBMXCHHA. DeMEeHThI BeKTOpHOﬁ anre6pL1. BCKTOp NnepeMeuICHus, IyTb, CKOPOCTh U
YCKOPCHUC B CJIydyac KpPIBOJ'IHHGfIHOI‘O JABMKCHUA U MaTepI/IaJIBHoﬁ TOYKH. BBCI[CHI/IG IIOHATHUA
HOPMAJIbHOT'O U TAHI'CHIUAJIBHOT'O y'CKOpeHI/Iﬁ toukd. O0 HU3MCPCHUAX U UX CHCI_II/I(I)I/I‘-IHOCTI/I B
(I)I/I3I/IKC. O cMEeIcHe HpOHSBOI{HOﬁ " UHTCrpajia B (I)I/I3I/IKC MMPUIIOKCHUU K (I)I/ISI/I‘-IGCKI/IM 3aJadyaM.

4. Crenienn CBO60,[[LI, MaTCpHaHBHOﬁ ToukHd ¥ Teaa. Iloustue 00 O606IJ_ICHHBIX KOOpAuHarax.
Kunemaruka TBEPAOTO TCJaA. YraoBas CKOPOCTD 1 YI'JIOBOC YCKOPCHUC TCJIA.



5. Kunematudeckue XxapakTepUCTUKH BpAIIaTeIbHOTO JIBMXKEHUS U UX CBS3b C
KMHEMATUYECKUMHU XapaKTEPUCTUKAMHU MOCTYIATeIbHOTO IBMKeHUs. Kiaccuueckas,
PENSATUBUCTCKAS, KBAHTOBAsI MEXaHUKHU.

6. [lonsiTHE COCTOSIHUS B KJIAaCCUUECKON M KBAHTOBON MeXaHUKe. [ paHUIbI IPUMEHIEMOCTH
KJIACCUYECKOW MEXaHUKH.

7. CoBpemeHHast TpakToBKa 3akoHOB HbroTona. I1epBblii 3akoH HproTOHA Kak nmocTynar o
CYIIECTBOBAaHUHU MHEPIHAIBHBIX CUCTEM oTcueTa. CoBpeMeHHasi TPAKTOBKA MOHITHS CHIIBI KaK MEpPbI
WHTEHCUBHOCTH B3aWMOJICHCTBUS TEJI, MPOSBISAIONICHCS B U3BMEHEHUH UMITYJIbCA TEJI 32 BPEMS UX
B3aUMO/ICCTBHIA.

8. Bropoii 3akon HproTOoHA Kak ypaBHEHHE JABMXKEHHS Tena. TpeTuit 3akoH HeroToHa 1
ciydau ero HapyueHus. [IpeoOpasoBanust ["anunes. [IpuHIMI OTHOCUTENBHOCTH B KJIACCUYECKOM
MEXaHHKe. 3aKOH COXpaHEHUS UMITYJIbca KaK (pyHIaMEHTAIbHBIN 3aK0H mpuposl. Cuctema meHTpa
Macc. Teopema 0 ABMKEHUM LIEHTPA HHEPLIUN.

9. JIBmxeHue Ten ¢ mepeMeHHO Maccol (BbIBOI ypaBHeHUH Memepckoro u L{onkoBckoro).
[TpuHIIUIT OTHOCUTENIBHOCTH B KJIACCUYECKON MEXaHUKE.

10. AIIUTHBHOCTH MACChl M 3aKOH COXPAHEHHUSI MacChl B JOPESITUBUCTCKON MEXaHUKE U
00BbEIMHEHHUS €T0 C 3aKOHOM COXPAaHEHHS DHEPTUH, B PEIIATUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJIEHHOM B3aMMOCBSI3bI0 MEXy JHEpruen u Macco. PensTuBucTcKkas macca.
PensituBUCTCKUI UMITYIIBC.

11. 3ak0oH coXxpaHEeHUsI MOMEHTa UMITyJIbca Teaa. MOMeHT cuiibl. OCHOBHOM 3aKOH JTUHAMHUKH
BpalaTeIbHOTO JABMKEHUS. MOMEHT HHEpIUU Teaa. MOMEHT UMITyJIbca. 3aKOH COXpaHEHUS
MOMEHTA UMITyJIbCa Tefa.

12. YpaBHEeHMS ABWKEHUS U PABHOBECHUS TBEPAOIO TeJa. DJIEMEHTbHI MEXaHUKHU KUIKOCTEN U
razoB. BeiBos1 ypaBHeHust bepHysim.

13. Hennepuuanbasie cucteMbl oTcdyeTa. Criibl nHepuuu. OCHOBBI  PEIIATUBUCTCKOM
MexaHukd. CrnenraibHas TEOpHUsT OTHOCHTEIBHOCTH DWHIITEHHA.

14. IMoctynaTel DiHIITEHHA. B3auMOCBs3b MpOCTpaHCTBa U BpeMeHU. [IpeoOpazoBanus
Jlopenma. CrneactBusi u3 mpeobOpazoBanmii JlopeHiia: OJXHOBPEMEHHOCTh COOBITHH B PasHBIX
CHUCTEMax OTCYeTa, JUIMHA TeJl B Pa3HbIX CUCTEMaX OTCUETa, [UTUTEILHOCTb COOBITHI, HHTEpPBAJI,
npeoOpa3oBaHus CKOPOCTEH.

15. DnekrpocTaTuka B BaKyyMe U BEIIECTBE. DJIECKTPUUECKUN 3apsal. JJuckpeTHOCTh 3apsaa.
3akoH Kynona. HanpsskeHHOCTB AyieKTpruyYecKoro nosist. [IpuHuun cyneprno3uiuuu noJiei.
DNEeKTPUYECKUN TUTIOJb U €r0 OBEJACHHUE B JIEKTPUYECKOM I10JIE.

16. BBenenue B BEKTOPHBIN aHau3. ['paueHT, MOTOK BEKTOPA, JUBEPreHIIHS.
DnekTpocraTuueckas reopema ['aycca. Pabora anekrpocrarudeckoro nosis. Llupkymsius BekTopa
HaIpsKEHHOCTH 3JIEKTpocTaTuyeckoro noJid. [lotennuman snekrpocrtatuyeckoro notist. Csizb MEXy
MOTEHUMAJIOM U HANPSKEHHOCTBIO 3JIEKTPOCTATUYECKOTO MOJIsl. DKBUIIOTEHIMATIbHBIE IIOBEPXHOCTH.

17. IIpOBOJIHUK B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PABHOBECHS 3aps0B HA POBOHUKE.
[ToBepxXHOCTHASI INIOTHOCTH 3apsia. DIEKTPOCTATUYECKOE T0JIe B IIIOCKOCTH. [loBenenue
IIPOBOJIHUKA BO BHEIIHEM JIEKTPOCTATUYECKOM I0JIE . DIIEKTPOCTATUYECKAs 3allUTA.
DIEeKTPOEMKOCTh YEIUHEHHOTO NpoBOAHUKA. [loTeHIman 3apskeHHoro mapa. KonaeHcaropsl.

18. EMKOCTh KOHAEHCATOPOB PA3NUYHON TreoMeTpuieckoil koHpurypauuu. CoeuHeHne
KOHJIeHcaTopoB. CTaTuueckoe noJje B Beuiectse. Jurnektpuku. Mosekysbl TU3IeKTpUKa KaK
ANEKTPUYECKUH JUIOJIb.

19. DHeprus AUMNOJIA BO BHEUIHEM AIIEKTPUUECKOM M0J€. THUIbI JU3IEKTPUKOB, IOBEJICHUE
JURJIEKTPUKOB BO BHELIHEM AJIEKTpHUecKoM noJe. [lonsapusanus 1u3nekTpukoB. THITbL
nosisipuzauuu. [lonsipu30BaHHOCTS.

20. Ilnockuii KOHAEHCATOP C JUAIEKTPUKOM. J(M3IeKTprudecKas MPOHULAEMOCTh CPEIbI.
CBsi3aHHBIE U CTOPOHHUE 3aPsJIbI.

21. Bekrop anektpudeckoro cMemieHus. Teopema ["aycca uist BEKTOpa 3JIEKTPUUECKOTO
CMEILICHHUS.

22. O0beMHas TUIOTHOCTD PHEPTUH JIEKTPUUECKOTO TOJIS B AUIIEKTPUKE. DHEPrus
B3aUMOJICICTBUS FNEKTPUUECKUX 3apsI/IOB.



23. DHeprus 3apsKEHHOT0 IIPOBOJAHUKA. DHEPIHsl 3apsSKEHHOIO KOHJAEHCATOpa. DHEprus
ANIEKTPOCTATUYECKOTO MoJIst. OOBEeMHAs IVIOTHOCTD SHEPTHU HIIEKTPOCTATUIECKOTO TOJISL.

24. IlocTOSHHBIN AIIEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAaHUS TOKa. BEeKTOp miI0oTHOCTH
Toka. 3akoH Oma B nuddepenmmansroit popme. ConpoTUBICHUE MPOBOTHUKOB. MOIIHOCTH TOKA.

25. 3akon [xoyns - Jlenna B quddepenumanshoii popme. YpaBHeHHE HEPEPHIBHOCTH.
DNEeKTPOABMIKYILAS CUJIA.

26. 3akoH OMma B UHTErpajbHOM popme (111 HEOJTHOPOAHOTO y4acTka uenu). [IpaBuna
Kupxroda mi1st pa3BeTBICHHBIX LIETIEH.

27. B3aumopeiictBue TokoB. OnpeeneHue eIMHULbl CUilbl TOKa aMIiepa.

28. O0uue cBeaeHus 0 KoyedaTeabHbIX Mpoleccax. EAMHbBIN MoAX0 K KOJeOaHUsIM
pa3nu4yHOl pu3rmuecKoi mpupoasl. KnnemaTrka rapMoOHUYeCKUX KoJeOaHui . AMIUIUTY 1A, KPyroBast
9acToTa, a3a rapMoHUYEeCKUX Kojebanui. ['paduueckoe n3o0pakeHre TapMOHHUYECKUX KOJIeOaHN
(BEKTOpHBIE TUArPAMMBI). DHEPTHS TAPMOHUYECKUX KoyieOaHu. ClI0KEeHHE TApMOHU YECKIX
koJsiebanuit. buenus. @urypsl Jluccaxy. 'apmonnueckuii ananus (Oypbe-pasznoxenue).

29. UnTepdepenius BoaH. Ctosuue BoaHbl. BoHoBoM nmaket. I'pynmnoBas ckopocTb.
DneMeHThl TapMOHUYECKOTO aHanu3a B ontuke. MuTepdepenius ceta. KorepeHTHbIE BOIHBI.
VYcnoBust ”HTEpPEPEHITMOHHOTO MaKCUMyMa U MUHUMYMa. Pacuer uHTepdepeHIIMOHHON KapTHHBI
OT JIByX UCTOYHHKOB.

30. duznveckuii cMbICI CHEKTPATBLHOTO pa3jioxKeHus. MoaynupoBaHHbIE KOJIeOaHMsI.
Kitaccnuecknii rapmonndeckuid ocuuiuiaTop. [IpykuHHbIN MassTHUK. PU3HMYECKUI MasiTHUK.
Maremaruueckuit MasiTHUK. CBOOOIHBIE TApMOHHYECKUE KOJIEOaHHS B DJIEKTPUUECKOM
KoJIeOaTeIbHOM KOHTYDE.

31. KBaHToBO€ cocTtosiHue. 3alaHne COCTOSTHUS MUKpodacTull. BonHoBast hyHKuMs U ee
cratnueckuit cmpich. [Ipuniun cyneprno3unnu. KBanToBble ypaBHEHUS ABMKEeHUs yacTull. Ob1ee
ypaBHeHue lllpenunrepa. Craumonapaoe ypasuenue llpenunrepa.

32. Onepatopsl pu3HUecKUX BeInuuH. YacTuiia B O JHOMEPHOHN PSIMOYTOJILHOM
"MoTeHIMAIBLHOU sAiMe" ¢ OECKOHEUYHO BEICOKUMHU CTCHKaMH. JIBMYKEHHE CBOOOTHOM YaCTHIIBI.
JIMHEeHBIN rapMOHUYECKHUIN OCIIMIUIATOP B KBAHTOBOM MexaHuKe. [IpoxoxaeHrne 4acTUlibl CKBO3b
MOTEHIUAIBHBIN O6apbep. TyHHETbHBIN 3P PEKT.

33. Atowm. [Tnanerapuas monenb aroma Pesepdopaa. [Tocrynaret bopa. ATom Bogopoaa u
BOJIOPOJIONIO00HBIE ATOMBI B KBaHTOBOW MexaHuke. KBaHTOBbIE uncia. DHEPreTHYeCcKuil CieKTp
BOJIOPOI0NIOA00HBIX aToMOB. Illupuna ypoBHeil. MarHUTHBIE MOMEHTBI JJIEKTPOHOB U aTOMOB.
I'upomaruuTHOE OTHOMIEHUE. CIIUH AJIEKTPOHA.

34. CnMHOBOE KBAaHTOBOE YHCJIO. 3aKOHOMEPHOCTHU B CIIEKTpe atoMa Bojopoaa. [IpuHuumn
[Taynu. [lepuonuueckas cucrema snementoB . 1. Menaeneena.

35. Monekyna. MoHHas 1 KoBajieHTHasl CBsi3u. MoJjieKysa BoI0poia. DHEPreTUUECKUHN CIIEKTP
MOJIEKYJL.

36. CTaTUCTUYECKUI U TEPMOJMHAMUYECKUM METObI HccaeAoBaHusl. Makpockonmyeckue
napameTpbl. BHyTpeHHsis1 3Heprusa. MoOJeKyIsIpHO-KUHETUYECKass TEOpUsl HCAbHBIX Ta30B
VYpaBHEHHE COCTOSIHUS UACAIBHOTO ra3za. JHEPreTMYeCKOe 3HAaUCHUE YHUBEPCAIbHOM Tra30BOU
IIOCTOSIHHOM.

37. OCHOBHOE YpAaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUU HACATIbHBIX TIa30B.
MoJieKynapHO-KUHETUUECKUNA CMBICI TeMIiepaTypbl. CTaTUCTUUECKUE PACTIPENETICHMS. 3aKOH
Makxcsesuia i pacpeesIeHusl MOJIEKYII HIEAIIBHOTO T'a3a 110 CKOPOCTSIM.

38. Pacnipenenenue bonbiimana. Yucio creneneit cBOOObI MOJIEKYIIbl. 3aKOH PAaBHOMEPHOTO
pacripeielIeHUs] SHEPTUH 110 CTENEeHSIM CBOOO bl MOJIEKYIbI. TernIoeMKOCTb.

39. TennoeMKOCTs MHOTOAaTOMHBIX ra30B. HenoCcTaTogHOCTh K1acCHYECKO TEOPUH
TerioeMKocTH. OCHOBBI TepMoanHamMuKH. [lepBoe Havyano TepmouHamMuku. PaboTta rasa npu
M3MEHEHHH ero oobema.

40. IIpuMeHeHne nepBOro Havajaa TEPMOJAMHAMUKN K n3onpolueccam. Kpyrosoii npouecc
(k). O6paTuMBbie U HEOOPATUMBIE TTPOIECCHI.

41. Bropoe nauano tepmoanHaMuku. Luxi Kapro u ero KITJI st uneansHoro rasa.
TepmoaunaMudeckas (yHKINS COCTOSIHUS (SHTPOIINSA).



42. ®uznyeckuil cMbica s3HTponuu. Popmyna bospimana ans suTponuu. CoicTBa
sHTponuu. CTaTUCTUYECKHUI XapaKTep BTOPOro Hayajla TepMOJMHAMUKU. O COOTHOILLIEHUY MOPsiIKa U
Oecriopsiika B MPUPOJIC.

43. Tperbe HauajI0 TEPMOAMHAMUKH. DJIEMEHTHl HEPABHOBECHOM TepPMOJMHAMUKU. SIBieHHE
IepeHoca.

44. CpenHee 4YMCIIO CTOJIKHOBEHUN M CPEHSIS [UTMHA CBOOOTHOTO Tpo0Oera MOJIeKyIl.
TemnonpoBoanocts. uddy3us Bayrpennee tpenue (Bsi3kocts). KoadpunuenTs nepeHoca.

45. CpepxmpoBoauMocTh. KymmepoBckoe criapuBaHne Kak HeOOX0IMMOE YCIIOBHE
cBepxnpoBoauMOocTH. KymoHoBCcKoe oTTankuBanue u (GoOHOHHOE MpUTsDKeHHE. CBEPXIPOBOTHUKH
IIEpPBOrO U BTOPOTO poja.

46. BricokoTemInepaTypHasi CBepXIpoBOAUMOCTh. MarneTuku. Teopust peppomaraerusma.
Jomennas crpykrypa. [letnsa rucrepeznca. @eppHUTsl.

477. ®u3uKa NoJyNnpoOBOJIHUKOB. DJIEMEHTbHI 30HHOM TE€OPUU KPUCTAIIIIOB. 30HHAS CTPYKTYypa
SHEPreTHYECKOr0 CIEKTPa AIEKTPOHOB.

48. Metaibl, IUANEKTPUKH U TOJYITPOBOJIHUKH 10 30HHOM Teopun. CoOCcTBEHHAs
MIPOBOJMMOCTD TOJYITPOBOHUKOB. [IprMecHast mpoBOAMMOCTD MOJIYIIPOBOJAHUKOB. P-n nepexon.

49. ®oTonpoBOAUMOCTD MOIYIPOBOAHUKOB. JIFoMUHeCIIeHIINS TBepAbIX Tesl. KoHTakT
AJIEKTPOHHOTO U JABIPOYHOIO MOJIYIIPOBOIHUKOB (p-n nepexoa)CucreMa 3apsiKeHHBIX YaCTHIL.
CoBpemenHas pusndeckasi KapTuHa Mupa. YacTuipl U aHTuyacTuibl. Kapku.

4.3.2.6. IIpuMepHbIil IepeYeHb TeM KYPCOBbIX padoT (IP0EKTOB)
He nmnanupyercs.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B nmpomecce ocBoeHus aucuuiumHbl "'®du3uka"  HCMONB3YIOTCS METOABI  O00y4eHHS,
CHOCOOCTBYIOUINE OOECIEYEHHUIO TOJIOKHUTEILHOTO MOTHBAIIMOHHOTO HACTPOSl CTYJIEHTOB Ha
M3y4YeHHe ydyeOHOro Marepuana, GOpMHpOBAaHHUE YMEHHMH HaXOIUTh M MPUMEHITh WH(OPMALMIO B
obnactu (U3MKH Ui YCHEIIHOTO OCBOEHHS MPO(EeCcCHOHANBHO OPUEHTHUPOBAHHBIX AUCLUUIUIMH U
00BEKTOB Oynaymieit  mpodeccCHOHATbHOW  JIEeATEIbHOCTH: poOJIEMHOTO W3JI0KCHHS,
poheCCHOHANIBHOTO KOHTEKCTAa, YIpaBJICHUS CaMOCTOsITeNbHOM paboroi. I[lpum mnpoBeneHuun
MPAKTUYECKUX  3aHATHH  MPOUCXOIUT OOCYXKJEHHWE Pa3JIMYHBIX MPOOJIEMHBIX  CHUTYyalHii,
MpernojjaBaTesib MOAPOOHO OOBSICHSIET BCE HIaru penieHus (U3nueckoil 3amauu. 3aTeM CTYIIEHTHI
CaMOCTOSITEJIbHO BBITIOJIHSIOT aHAJOTHYHbIE 331aHus. Bo BpeMs BbINOIHEHUs 1a00paTOPHBIX paboT
(bopMUPYIOTCS KOJUIEKTUBBI U3 2-3 CTYACHTOB ISl BHITIOJIHEHUS UCCIIEA0BATEIbCKUX PA0OT MO OTHOM
TeMaTUKe, TeM caMbIM (OPMUPYETCS TOTOBHOCTh U CLIOCOOHOCTh OOYYarOMIMXCs K paboTe B MajbIX
TBOPUYECKUX TPYIIAX.

6. OnleHoO4YHBIE CpeCTBA ISl TEKYIIEro KOHTPOJISl YCIIeBaeMOCTH,

HpOMe)KyTOqHOﬁ aTreCTallui 110 uTOoraM OCBOCHHUA TUCHHUIIINHBI.
@DOH/IBI OIICHOYHBIX MAaTEPHATIOB (CPEICTB) MPUBEICHBI B IPUIIOKEHHH.

7. Y4eOHO-MeTOANYECKOEe U MH(POPMAIIMOHHOE o0ecliedeHUe TN CIMIIMHBI.

7.1. OcHOBHAasl y4eOHO-METOAUYECKAA JTUTEPATYPA MO0 JUCHHUILINHE
1. Onenaues, M. b. Teopernueckue ocHoBbsl pusuku / M. b. DnenaneB. — MockBa, MxeBck
: MHctuTyr KommbroTepHbIX uccnepoBanuil, 2019. — 500 c. — ISBN 978-5-4344-0634-5. -
https://www.iprbookshop.ru/92092.htmi
2. Imutpuesa, E. 1. ®usuka : yauebnoe nocodue / E. U. JImurpuena. — 2-e uza. — Caparon
: A IIm Dp Memma, 2019. — 143 c. — ISBN 978-5-4486-0445-4. -
https://www.iprbookshop.ru/79822.html



7.2. lonoTHUTEJbHASA Y4eOHO-MeTOANYeCKAasl JIUTEPATYPA M0 AUCHHUILIMHE

1. [lepmunoBs, A. B. O6mas ¢usuka. 3agaun ¢ pemeHusMu : 3agadnuk / A. B. Ilepmunos, 1O.
A. bapkoB. — CaparoB : By3oBckoe o6pazoBanue, 2020. — 725 cC. -
https://www.iprbookshop.ru/95156.html

2. dernad A.A., SABopckuit .M. Kypc ¢pusuku (B 3-x T.): yuebHoe nocobue /yist BTy30B. - M.:
Bricmras mkoua, 1977. - 157 23k3.

3. Bombkenmreitn B.C. CoopHuK 3ama4d 1o obdmiemy Kypcy ¢pusuku. - M.: Beicmas nikoia,
1973-2007. -200 sKk3.

4. A A.®. O6muit kypc ¢usuku. OU3NIECKHE OCHOBBI MEXaHUKH: KOHCTICKT JeKiuil / A.O.
An, A.B. Camoxun. — Mypom: UIIL MU Bal'V, 2005. - 87 c. - 110 3ks.

5. AH A.®. OCHOBBI KJIaCCHYECKOH AEKTpoAMHAMUKH: ydeOHoe mocodue [[pud] / A.D. An,
A.B. CamoxuH. - Mypom: UIILl MU Bal'Y, 2007. - 192 c. - 175 k3.

6. Ax A.®. OOmmit xkypc ¢uzuku. DU3NYECKHE OCHOBBI KOJEOATENBbHBIX M BOJHOBBIX
npoueccoB: KoHCHeKT jaekiuil / A.®d. Ax, A.B. Camoxun. — Mypom: UIIL] MU Bal'V, 2007. - 136 c.
- 70 9k3.

7. Marnees I1.H. O0mmii kype ¢usuxu. KBantoBast u sinepHas (pu3nka: KOHCIEKT JEKIui /
HI.H. Margees, B.A. lnsruna. - Mypowm: UIIL MU Bal'Vy, 2008. - 133 ¢c. - 40 sk3.

8. OCHOBBI KIACCHYECKOH TEOPHUM DJIEKTPOMArHETH3Ma: METOIAMYECKHE YKa3aHHs K
MPAKTUYECKUM 3aHATHSIM 10 AucHuIumHe «Dusnkay s CTyIeHTOB 00pa3oBaTeNbHBIX MPOTpaMM
01.03.02 ITpuxnamnas matematuka u wHbopmaruka; 10.03.01 HMudopmarmonHas 06e30TacHOCTH;
11.03.01 Pagmorexnuka; 12.03.01 IIpuGopoctpoenue / coct. An A.D. [DnekTpoHHBIN pecypc]. —
OnektpoH. TekcToBbIie naH. (0,74 M06). — Mypom: MU (puman) Bal'Y, 2015. - 100 k3.

9. KonebGanust u BOJHBI: METOJ. yKa3aHUs K MPAKTUYECKUM 3aHATUAM MO Kypcy "OOmas
¢uzuka"; coct. A.®. Aun // Mypom: UL MU Bal'V, 2008. - 50 c. - 100 3x3.

10. KonebarenbHble M BOJHOBBIE TPOIECCHI: METO/I. YKa3aHMs K JJabOpaTOPHBIM paboTam 1o
kypcy "O6mas ¢usnka"; coct. A.®@. An, P.A. llIteikoB // Mypom: UIIL[ MU Bal'V, 2008. - 62 c. -
100 k3.

11. OCHOBBI MOJIEKYJISIPHOW (DU3HKH M TEPMOJMHAMUKH: METOJl. YKa3aHUS K MPAKTHYECKUM
3aHATUSAM TO AWCHUIUIMHE "®u3uka" I CTYIEHTOB 0Opa30BaTENBHBIX MPOTPAMM TEXHUYECKOTO
npoduis; coct. A.D. An // Mypom: UITLL MU Bal'Y, 2010. - 47 ¢. - 50 sk3.

12. KBanTtoBasi u snepHas (u3MKa: METOJA. yKa3aHUS K MPAKTHUUECKUM 3aHATUSAM IO
qucuuiuinHe "®duszuka" 9 CTYICHTOB TEXHMYECKHMX HalpaBJICHUM NOATOTOBKH; cocT. M.H.
PerxkoBa // Mypom: UIIL] MU Bal'V, 2012. - 44 c. - 60 k3.

7.3. Ilepevyenb nHGOPMAIIMOHHBIX TEXHOJIOT Ui, HCTIOJIb3yeMbIX MPHU
OCYHIeCTBJICHHH 00Pa30BATEIBHOI0 MPOILecca MO AUCIUILINHE, BKIKYas
nepeyeHb MPOrpaMMHOI0 odecnevyeHusi U HH(POPMAIHOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpasoBarenpbHOM  Tpolecce  HMCIOJIB3YIOTCS — MH()OPMAIMOHHBIE  TEXHOJOTHH,
peaM30BaHHbIE HAa  OCHOBE  WH(OPMAIMOHHO-OOpAa30BAaTENBHOTO  TOpTajla  WHCTUTYTA
(www.mivlgu.ru/iop), 1 ”UHOOKOMMYHUKAIIMOHHON CETH MHCTUTYTA!

- IPEIOCTABJICHUE YICOHO-METOMUECKIX MAaTEPHAIOB B JICKTPOHHOM BH/IC;

- B3aUMOJICHICTBUE YYACTHHKOB 0Opa30BaTEILHOTO TMpoIlecca 4epe3 JIOKAIbHYH CeTh
uHCTHTYyTa U IHTEpHET;

- IPEJIOCTABJICHUE CBEJCHUIN O pe3ysibTaTax yueOHOU NESTETbHOCTH B 3JICKTPOHHOM JIMYHOM
KaOuHeTe 00yJaromerocs.

WNudopmaloHHbIE CITPABOYHBIC CUCTEMBI:

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

http://www.google.com/

http://www.yandex.ru/

http://www.rambler.ru/

IIporpammuoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

Google Chrome (JIutiensuonHoe cornamenue Google)



Mozilla Firefox (MPL)

Free Commander XE (JIunensnonnoe cornamenue FreeCommander)

VLC Media Player (GNU GPL 2+ u LGPL 2.1+)

Adobe Acrobat Reader DC (O6mime yciaoBus uctosib3oBanus npoaykros Adobe)

7.4. Ilepevennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHON CeTH

«/HTEepHET», HEOOXOAMMBIX /IJI51 OCBOCHUS AU CIUTLIHHBI
iprbookshop.ru
physicsnet.ru
google.com
yandex.ru
rambler.ru
mivigu.ru/iop

8. MarepuajibHO-TeXHUYECKOe o0ecneyeHre JUCHUNIUHbI
JlexunoHHas ayaAuTOpUs
Okpan HacteHHBIM Goldview; mpoexktop Acer X128H DLP Projector; mepcoHanmbHBII
kommnbroTep. Jloctym k cetn UHTEpHET.

JlabopaTtopust puznku

JlaGopatopnast ycraHoBka «[Ipubop OOepbeka»- 2 mT.; mabopaTopHasi yCTaHOBKa
«DPu3nueckuii MasTHUK»-2 IIT.; JabopaTopHas yCTaHOBKA «DJEKTPUUECTBO M MAarHeTHU3Mmy,
YCTAaHOBKA JUIS OTIPENCICHUS] CHJIBl TPEHHS B OIOpe; TPUPHISPHBIA TOJBeC; HAOOpPHI TPY30B;
IITAHT€HIUPKYJIH; MUKPOMETPBI; YCTAHOBKA JUISI U3MEPEHUS CONMPOTHBICHUNH METOJIOM MOCTHKA;
yCTaHOBKa Ui U3MEpPEHHMs]  €MKOCTH  KOHIEHCATOpOB;  MOCT  IOCTOSIHHOTO  TOKa;
ANIEKTPOM3MEPUTENIbHBIE  TPUOOPBI;  peocTaThl; OJIOKM  NUTaHMS; TaHT€HCraJlbBAHOMETPHI;
CEeKYHJIOMEpBI; KOMIUIEKT METOJUYECKHX YyKa3aHUM; JJIEKTPOHHBIE METOAMYECKHE YKa3aHUs;
[K:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mr..Oxpan
moOmibHBINA Classic Solution Premier Vela Express; Hoytoyk ASUS (mepenocHoit). Jloctyn k cetu
HNutepner.

JlaGopaTopust MEXaHUKH, SJIEKTPUUYECTBA U AJIEKTPOMArHeTu3Ma

JlaGopatopnast ycraHoBka «IIpubop OOepbeka»- 2 mT.; mabopaTopHas yCTaHOBKa
«DPu3NuecKuid MasATHUK»-2 IIT.; J1abopaTopHas YyCTaHOBKA «DJEKTPUUECTBO U MAarHeTU3M»,
YCTaHOBKA JUISl OMpENeieHUs] CUJIbl TPEHHUsS B OIMOpe; TPUPWIAPHBIA MOJBeC; HAOOPHI TPY30B;
IITAHT€HIIUPKYJIH; MUKPOMETPBI; YCTAHOBKA JUISI U3MEPEHUS CONMPOTHBICHUNH METOJIOM MOCTHKA;
yCTaHOBKA  JJIi  M3MEPEHHSs  EeMKOCTH  KOHJEGHCATOPOB;  MOCT  IOCTOSIHHOTO  TOKa;
ANIEKTPOU3MEPHUTENbHBIE  TPUOOPBI;  peocTaThl; ONOKM TMHUTAHMS, TAHTE€HCTaJbBAHOMETPHI,
CEeKYHJIOMEpbI; KOMIUIEKT METOJUYECKHX YyKa3aHUM; SJIEKTPOHHBIE METOAMYECKHE 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; noyroyk ASUS (nmepenocHoif). Jloctyn k ceTu
HuTepner.

JlaGopatopus ¢puzuku

I'eneparoper 13-33; ocummnorpag CI-5; nmupomeTrp ONTHYECKHH; KaMepPTOH; MPYKUHHBIN
MasiTHUK; HaOOpBlI I'Py30B; YCTaHOBKA JUI IOJIyYEHMs CTOSYMX BOJIH; Mara3uH €MKOCTeH; Jiamma
TJICIOIIETO  pa3psaa; MeTajulorpaguyeckuii ~ MUKPOCKOTI, MUKpPO(OH;  JUHAMUK;
3JIEKTPOM3MEPUTENbHBIE MPUOOPHI;,  MPOEKIMOHHBIE ammaparbl; (HOTORIEMEHT; OJIOKU IMUTAHHUS;
AJIEKTPOM3MEPUTENbHBIE MPUOOPHI; peocTaThl; HA0OP MU(PPAKIMOHHBIX PEIIETOK; CBETO(QHIBTPSI,
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..
Okpan moousbHbIN Classic Solution Premier Vela Express; HoyrOyx ASUS (nepenocHoit). Jloctym k
cetu MHTepHeT.



Jlaboparopust KonebaHU U BOJH, ONTUKA

I'eneparoper 13-33; ocummnorpag C1-5; mupomeTrp ONTHYECKHI; KaMEPTOH; MPYKUHHBIN
MasITHUK; HaOOpBI TPy30B; YCTAaHOBKA JJISl TIOJIYYCHHs CTOSYMX BOJIH; Mara3MH €MKOCTEH; Jiamma
TIICIOIIETO pa3psija;  MeTauiorpadMuecKuii MHUKPOCKOI;  MHUKPO(OH; JAMHAMHK; 3JIEKTPO-
U3MEPUTEIIbHBIC TPUOOPBI; NPOCKIMOHHBIC ammaparbl;  (GOTO3JIEMEHT; OJIOKH IHUTaHUS,
AIIEKTPOM3MEPHUTENIbHBIE MPUOOPHI; peocTaThl; HA0OP MU(PPAKIMOHHBIX PEIIETOK; CBETO(PUIIBTPHL;
KOMILJICKT METOJIMYECKUX YKa3aHHWW; 3JICKTPOHHBIC METOIMYCCKUE YKA3aHMS; HATJISAHbIC OCOOHS;
IMK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mt..Oxpan
moOmibHEIH Classic Solution Premier Vela Express; Hoyroyk ASUS (mepenocnoii). Joctyn x cetn
Hutepner.

Jlaboparopust pu3uku

JlaboparopHass ycraHoBKa «VccrmenoBaHue razopaspsiiHOTO CUETYMKa»; YCTaHOBKA JUIS
UCCIIEIOBAHUSL  XapaKTEpUCTUK (OTOPE3UCTOpA; CIEKTPOCKOMN; JIPOCCENbHO-PTYTHAsl JlaMIla;
razopaspsiHbie TPYOKH; BBICOKOBOJBTHBIM HMHAYKTOP; cTmiockornm CJIII-1; masep, ontuueckas
CKaMbs; HaOOp AU(PAKIHOHHBIX pemeTok; cueTdyuk ['eirepa-Mromiepa; cueTUHMK-CEKYHIOMED;
AIIEKTPOU3MEPHUTENbHBIE MPUOOPHI; TEPMOCTAThl; OJIOKM MUTAHMS; PEOCTaThl; MUKpockon Mup;
MaHOMETpBI; MEpHbIE CTaKaHbl; HACOChl; BEChl TEXHUYECKHE; HAOOp pa3HOBECOB; JOTOMETD;
CEeKYHJIOMEpBI; MarasuH €eMKOCTEH; Mara3uH COINpPOTUBIIEHUI; TepMomnapa; OajIOHbI; KOMILUIEKT
METO/JIMYECKUX YKa3aHUH; AJIEKTPOHHBIE METOAUYECKHE YKa3aHHs; HarjsgHble mocodus. DKpaH
MoOmbpHBIA Classic Solution Premier Vela Express; Hoytoyk ASUS (mepenocHoif). Jloctym k cetu
HuTtepner.

JlaGopaTtopust pu3uku TBEPAOTO TENA M aTOMa, MOJIEKYJSIPHOU (PU3UKH

JlaGoparopHas ycraHoBka «VccrmenoBaHue razopaspsiIHOTO CUETYMKA»; YCTaHOBKa JUIsS
UCCIIEIOBAHUSI  XapaKTepUCTUK (OTOPE3UCTOpA; CIEKTPOCKOM; JIPOCCENbHO-PTYTHAsl JIaMIla;
razopaspsaHbie TPYyOKH; BBICOKOBOJBTHBIM HMHAYKTODP; cTmiockorm CJIII-1; masep, ontuueckas
CKaMbs; HAOOp IU(PPAKIIMOHHBIX pPEIIeTOK; cueTyuk [ eirepa-Mrojiepa; CYETUHMK-CEKYHIOMED;
AIIEKTPOU3MEPHUTENbHBIE MPUOOPHI; TEPMOCTAThl; OJNIOKM MUTAHMS; PEOCTaThl; MUKpockon Mup;
MaHOMETpBI; MEpHbIE CTaKaHbl; HACOChl; BEChl TEXHUYECKHE; HaOOp pa3HOBECOB; JOTOMETD;
CEKYHJIOMEpbI; MarasuH eMKOCTeH; Mara3uH COINpPOTUBIICHUIl; TepMomapa; OaIOHbI; KOMILIEKT
METO/JIMYECKUX YKa3aHUH; AIEKTPOHHBIE METOIUYECKHE YKa3aHHs; HarjisgHble mocodus. DKpaH
moOmbHBIH Classic Solution Premier Vela Express; Hoyroyk ASUS (mepeHocHoii). JlocTym K ceTu
HNurepner

9. MeToauyecKkne YKa3aHUS MO OCBOCHHMIO TUCHMILIMHBI

JUIs  yCIIEIIHOTO OCBOEHMSI TEOPETHUYECKOro Marepuana OOYdYarolIMHCsA: 3HAKOMHUTCS CO
CIIMCKOM PEKOMEH/IyeMOIl OCHOBHOM M JIONOJHUTENbHOMN JIMTepaTyphl; YTOUHSET y MpernojgaBaress,
KaKUM JIONOJHUTEIbHBIM IOCOOUAM CIEQyeT OTHaTh NPEANOYTEHHE; BEACT KOHCHEKT JEeKUMHA U
popabaThIBaeT JEKIIMOHHBII MaTepual, MoJb3ysICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU IIOCOOUSIMH.

Ha mnpakTuuyeckux 3aHATUAX MPONICHHBIM TEOPETUUYECKUH Marepuan MHOJIKperisieTcs
peleHreM 3a1ad 0 OCHOBHBIM TeMaM JUCLUILIMHbL. 3aHATHS IPOBOJATCS B KOMIIBIOTEPHOM KJlacce,
UCTOJb3ys CHelHaibHOE HporpaMMHoe obecnedenue. Kaxnol mnoarpynme oOydaromuxcs
IpernojiaBaTellb BbIIACT 33/ady, CBS3aHHYIO C pa3pabOTKOM M NpOrpaMMHON peanu3anuen
arOpuTMOB 00paboTKM MH(popMauK. B koHIle 3aHATHS 00ydarole AeMOHCTPUPYIOT MOIy4YeHHbIE
pe3yabTaThl MPEToIaBaTel0 U MPH HEOOXOAUMMOCTH AeatoT padoTy Haj OIIUOKaMH.

Jlo BBINOJHEHUS J1a00paTOPHBIX PabOT 0Oy4aroIMHCA H3ydaeT COOTBETCTBYIOIIMH pa3fen
teopun. Ilepen 3aHATHEM CTYIEHT 3HAKOMHUTCS C ONMMCAHUEM 3aJaHUi Ui BBINOJHEHHs palOoThI,
BHUMATENbHO U3y4aeT COJIEp’KaHHe U MOPSA0K NMpoBeAEHUs J1abopaTopHOU paboTsl. JlabopaTtopHas
pabota mpoBojaATcs B (puznueckux naboparopusax. OOydarouuecs BBIMOJHSAIOT UHAWBUAYAIbHYIO
3aJjayy B COOTBETCTBHM C 3aJaHMEM Ha JiabopaTopHyro pabory. HeoOxoaumelii TeopeTndeckuit
MaTepuall, WHAWBUIYaJbHOE 3a/laHue, Iard BBINOJHEHUS JIAOOpaTOPHOM pabOThl MPUBEAEHBI B
METOJMYECKUX YKa3aHWsSX, pa3MEIIeHHBIX Ha HH(POPMAIMOHHO-00pa30BaTeIbHOM MOpTale
WHCTUTYTA.



CamocrosaTenpHas paboTa OKa3bIBAaeT BAXXHOE BIUSHUE HAa (HOPMHPOBAHHWE JUYHOCTH
OyAylIero CHennaaucTa, OHa MIIAHUPYETCs: 00YJaroIMIMMCs CaMOCTOATEIbHO. Kaxapiii oOyJaromumiics
CaMOCTOSITEIIBHO ONPEACISeT PEeKUM CBOEH paboThl M Mepy Tpyna, 3aTpayMBaeMOro Ha OBJIAJCHHE
y4eOHBIM COJIepXKaHUEM JUCHUIUIMHBL. OH BBIMOJTHSICT BHEAYJUTOPHYIO pabdOTy W HU3YYCHHUE
pa3aenoB, BBIHOCHMBIX Ha CaMOCTOSITENIbHYIO PabOoTy, MO JMYHOMY HWHIUBUIYATbHOMY IUIAHY, B
3aBUCUMOCTH OT €T0 MOJArOTOBKH, BPEMEHHU U IPYTUX YCIOBUU.

dopma 3aKIOUHUTENBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTrTecTalnu — 3K3ameH. /[lns
MPOBEACHUS TPOMEKYTOYHOHN aTTeCTAIMH 10 AUCHMIUIMHE pa3paboTaHbl (OH OIEHOYHBIX CPEICTB
u OaUIbHO-PEUTHHTOBAsT CHCTEMa OICHKA Y4YeOHOU IesATeNBHOCTH CTyAeHTOB. OIeHKa 1o
JTUCIHUIUINHE BBICTABISICTCS B WH(DOPMAIMOHHONW CHCTEME M HOCHT WHTCTPHUPOBAHHBIA XapakTep,
YUYUTBHIBAKOIIMNA PE3yJIbTaThl OLICHUBAHMS YYAaCTUSl CTYICHTOB B AyJUTOPHBIX 3aHATHUSAX, KAUECTBA U
CBOCBPEMEHHOCTH BBINIOJHEHUS 33JaHU B XOJE H3Y4YCHUS AUCUUIUIMHBI W IMPOMEKYTOYHOM
aTTeCTalUU.



[Iporpamma cocraBiena B cooTBeTcTBUM ¢ TpeboBanusmMu PI'OC BO mno HampapieHHIO
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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 KOTOPOM JIBUTajioCh TEJIO

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

paauycy KpUBH3HBI TPACKTOPUU

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 SHEPTUU TOYKHU

cujie, IEUCTBYIONIEH Ha TOUKY

CKOPOCTH TOUYKHU

YCKOPEHUIO TOUKH

Teno GpomreHo co ckopocThio 10 M/c o yriioM TpUAIATh TPATycoB K ropu3oHTy. He

YUUTBIBasi COMPOTHUBIICHUS BO3yXa, OMPEIEIUTh BEITUYUHY CKOPOCTH Tena yepes 0,5 ¢ mocie Hadana
nBukeHus. [I[puHATH 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
WHEPIIMU OTHOCHTEIILHO TOH e OCH Ha:

1) yroJl IOBOPOTa

2) YTJIOBYIO CKOPOCTb

3) YTJIOBOE YCKOPEHUE



19. Kunermueckass sHeprusi aucka maccoi | Kkr, karsmerocs O0€3 CKOJBXKEHHS TI0
TOPU30HTAILHOM MOBEPXHOCTH CO CKOPOCTHIO 4 M/c paBHa (B [[k):

1)
2)
3)
4)

8

16
12
24

20. MOMEHT BHEIIHUX CHJI OTHOCHTEIHLHO HGHOZIBI/I)KHOﬁ OCH paBCH MNPOU3BCACHHUIO MOMCHTA
HHCPpLUU TCJIa OTHOCUTCIIBHO TOM K€ OCH Ha:

1)
2)
3)
4)

21.

Ha3bIBACTCA:

1)
2)
3)
4)

YIJI0OBYIO CKOPOCTB
YIII0BO€ YCKOPEHHE
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
MIPYKHAHBI B ITOJIOKEHNN PABHOBECHS CTAHET paBHOM 25 cm. HaliTm mepmoj ManbpIX BEpPTHKaIbHBIX
KoJieO0aHU NOJTyYUBIIETOCS MPYKUHHOTO MAasTHUKA:

1)
2)
3)
4)

0,6 c
0,8 ¢
lc
2¢

23. MakcuMaipHO€E 3HaYEHME KOJIEOIIOIIEliCs BETNYNHBI HA3bIBAETCS:

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 mojasemieH Ha MpyxuHe. B monoxeHun paBHOBecus aedopmanusi HPYKUHBI
cocTaBisieT X = 2,5 cM. Eciu rpy3 cMECTUTh M3 MOJIOKEHUSI PAaBHOBECHS, OH HAUMHAET COBEPIIAThH
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, COBCPHIAIOIINXCA:

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 MasTHUKA — 3TO JJIMHA TaKOTO MaTeMaTHYECKOTO
MasTHHUKA,

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

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

3) Macca KOTOPOTo COBMA/IAET ¢ MAaCCOM JAHHOTO (PU3NYECKOTO MASITHUKA

4) HavyalbHas (haza KOTOPOTO COBNAJAeT C HavajibHOHM (ha3od JaHHOTO (PU3NUECKOTrO
MasiTHUKa

28. Koapdurment 3aryxanust — BeIMUnHa, 0OpaTHas

1) JaorapupMuUecKoMy JEeKPEMEHTY
2) BPEMEHHU peJaKcalnuu

3) COOCTBEHHO# YacToTe

4) JTOOPOTHOCTH

29. IlpyXxMHHBIN MasTHUK COBEpIlIaeT CBOOOJHBIE 3aTyXarollue KoJjiebaHWs, €clii Ha HEro,
KpOME€ CHJIbI YIIPYTOCTH NPYKHHBI, IEUCTBYET CHJIA!

1) BBIHYK/JAfOIIast

2) COTPOTHUBIICHUS

3) BBIHYXK/JIAFOIAsl U COTIPOTUBIIEHUS

30. Ecnu pa3HOCTh MOTEHITMATIOB MEXKTy OOKIaJAKaMH KOHJIEHCATOpa YBEIUYHUTh B TPH 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 nens N0CTOSIHHOTO TOKA BKJIKOYEH peocTtaT conpoTuBiaeHueM 10 Om. 3a 20 MmunyT yepe3
Hero npouen aexkrpuaeckuid 3apsia 300 Ki. Kakoe konnuecTBO TEIIOTHI BBIAEIWIOCH 32 3TO BPEMS
B peocrate?

1) 375 Ox

2) 750 Ix

3) 1500 [Ix

4) 1750 JIx

36. dusnueckoit ocHOBOM nepBoro npasuia Kupxroda ssusercs:
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 3apPsHKEHHBIX YaCTHI[ CO3/]aCT MAarHUTHOE TT0JIE

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

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

4) ANEKTPUYECKH 3apsii MHAYIUPYET Ha MOBEPXHOCTH METalia 3apsii 00paTHOrO 3HaKa

38. B karymike, "HIYKTHBHOCTh KoTopoi 20 MI'H, cuiia TOka paBHOMEPHO yObIBaeT oT 2 A 10
Hyns B TeueHue Bpemenu 0,01 ¢. JIC caMoOMHAYyKIIMK B KOHTYpE paBHa:

1B

2)2B

3)4B

4)8B

39. OTHOCHUTEIIHLHO CTallMOHAPHBIX JJICKTPUYCCKUX W MArHUTHBIX [oJIeH JIOKHBIM ABJISIETCS
YTBEPKJICHHE:

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

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

3) HUPKYJIALIUA BCKTOpa HaIlIpsAKCHHOCTU QJICKTPOCTATHUYCCKOI'O T110JI BOOJIb
IMPOU3BOJIBHOI'O 3aMKHYTOT'O KOHTYpPa BCECTla paBHA HYJIIO

4) HUPKYJIALUA BEKTOPA HAIPAKCHHOCTU MAIHUTHOIO IIOJIA BAOJIb IMPOHU3BOJIBHOTO

3aMKHYTOT'O KOHTYpa BCCT/Ja 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 Cujla TOKa B KOJIEOATEIbHOM KOHTYpE paJMONpUEMHUKA paBHa 24 MA.
IIpu 3TOM MakCUMaJIbHBIN 3apsi KOHAEHCAaTOpa KOHTYypa cocTasisieT 6 HKin. Ha kakyro 1yinHy BOJIHBI

HACTPOEH MPUEMHHUK?
1)75m



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

42. MakcumanbHasi ClJIa TOKa B K0JIeOATEIbHOM KOHTYpPE paJuoNpUEMHUKA paBHa 24 MA.
IIpu »TOM MakcuMaibHBIM 3apsa] KOHIEHcaTropa KoHTypa cocraBisger 6 HKn. Ha kakyro wacrory
HACTPOEH NPUEMHUK?

1) 0,04 MI'u

2) 0,25 MI'n

3) 0,64 MI'iy

4) 1,57 MI'n

43. Ilpu BKJIIOUEHUHU KaTyLIKW B LIENb MOCTOSIHHOT'O TOKa Mpu HampsbkeHuu 48 B cuia 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.
Uemy paBHO MHAYKTUBHOE CONPOTUBIIEHUE KATYIIKHU?

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. HmeroTcsa JBa KOT€pEHTHBIX HMCTOYHWKA 3BYyKa. B Touke, OTCTOSIIEH OT MEPBOrO
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)  1250Tu
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. Kpacnas rpanuna ¢ortoadpdexra s cepebpa paBHa 0,29 mxm. Paborta 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 pacnpenesieHue 02J71I0B TEKYIIEro KOHTPOJIA 10 BUAAM Y4eOHbIX PadoT /51 CTYJA€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, IHEPTHUS MarHUTHOTO TIOJIS)

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

19. YpaBuenus MakcBemia, IJIOTHOCTh U TOTOK SHEPTUU JIEKTPOMArHUTHOTO TOJISI

20. DIeKTpOMarHuTHBIE BOJIHEI (BOJIHOBOE ypaBHEHHUE, BeKTOop YMoBa-IloiHTHHTA)

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

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

23. I'unore3a [lnanka. ®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 BogopoaonomooHoro nona. Oneitel @panka u ['epma

26. KopmyckyJsspHO-BOJIHOBOM JyaJiu3M, THUIOTe3a Je bpoitnsg. DneMeHTbl KBaHTOBOM
MEXaHUKH (COOTHOIIIEHHE HEOIpeIelIeHHOCTeH, BotHOBas (hyHKIMs, ypaBHenue Llpénunrepa)

27. AtoM Bojopoda B KBAaHTOBOW MexaHuke. KBaHTOoBble uncia. ChnuH 3J€KTpOHA.
OnektpoHHsle 00onouku U ciou. Ilpunnun [laymu. Ilepuomuueckas cuctema snemento [I.U.
Menneneesa

28. ObmeHHOE B3auMoieicTBUE. XUMHUYecKas CBs3b. MIOHHAs U KOBaJIGHTHAs CBSI3U.

29. CrauuoHapHbIE COCTOSIHUSI 3JEKTPOHOB U KBAHTOBBIE Iepexonbl. BzaumoneiicTBue
M3JIy4eHHS C BemecTBOM. KBaHTOBBIE YCHIIUTENN U T€HEPATOPHI

30. ®u3uka aTOMHOTO sJIpa M dIEMEHTApHBIX YacTull (Ae(eKT mMacchl sapa, SHEPTUsl CBA3H,
PaaMOaKTUBHOCTb, siAEpHbIE peakuuu). Krnaccel snemeHTapHbIX dactul. Enaunas Teopus
B3aUMOJICVCTBUI

31. Temnora, TEMIO0EMKOCTh, JaBJICHHE, pab0oTa, MEPBOE HAYAIO TEPMOIUHAMHUKH, SHTPOIHS,
BTOPOE€ HAuYajao TePMOAMHAMUKH, HuKIndeckue npoueccel, KII/[ TemnoBoit MammHbl

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

33. OyHkuuM pachpeneieHusl U sSBICHUS MepeHoca B rasax (pacmpeneneHus MakcBea-
bonpiimana, cpemHss MHA CcBOOOMHOTO mpobera MoJnekynbl, aud@dy3us, BI3KOCTh H
TEIUIOMPOBOJHOCTH Ta30B)

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



35. PaBHOoBecue (a3 u Qa3oBbie mepexonl (da3bl BEmeCTBA, TUHAMUYECKOE PaBHOBECHE
MEXAY apoM U KUAKOCTbIO, KPUTUUECKAs TEMIIEpaTypa)

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

37. TemnnoBbie CBOMCTBA TBEPABIX TeN (TEIIOEMKOCTh, 3aKOH [lromonra u Iltu, kBaHTOBas
Teopus Jlebast u DitHIITElHA, TEIUIOBOE PACIIMPEHNE TBEPABIX TEN)

38. MarHeTuku (351€eMeHThl TeopuH (peppomaruerusma, 3akoH Kropu-Belicca, Touka Kropw,
JOMEHHas CTPYKTypa, BHYTPEHHSSI U CBOOOJHAs OHHEPIrHsi MarHeTUKOB B MArHUTHOM MOJIE,
MarHUTOCTPUKIIMS (PePPOMArHETUKOB)

39. Ilopsimok U GecopsI0K B IPUPOIE. DHTPOIHUS KaK KOJIMUYECTBEHHAS] MEpa XaOTUYHOCTH.
[Ipunuun Bo3pactanust sHTponuu. Mneum cunepretuxku. CamoopraHu3anusi B >KHUBOW M HEXUBOU
pupoie

40. Uepapxus cTpykTyp MaTepuu. YacTuipl U aHTHYacTULIbl. DU3HUECKUuil BaKyyM.

41. @®yHnaMeHTalbHBIE  B3aUMOJEWUCTBHS.  Slapa  aTOMOB,  aTOMBI,  MOJICKYJIBI.
MaxkpocKonnYecKoe COCTOSIHUE BEIIECTBA: Ia3bl, KUAKOCTH, TBEP/IbIE TEIA.

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

TecTpl Kak cucTeMa CTaHIAPTU3WPOBAHHBIX 3HAHWM, MO3BOJISIONIAS MPOBECTH IMPOLEAYPY
M3MEpEeHUsl YpOBHS 3HAHUM U yMEHUN 00yUaroIuXxcsi:

1. [Iepemenienue — 370:

1) JIMHUSA, TI0 KOTOPOH JBUTAIOCH TEJIO

2) BEKTOP, MPOBEJACHHBIN W3 HAYAIHLHOTO TOJIOKEHUS TEJIa B KOHEYHOE

3) JUTHHA TPAKTOPHUH, TI0O KOTOPOH JIBUTATIOCH TEJIO

2. BekTop MrHOBEHHO# CKOPOCTH HaIpaBJieH MO:

1) KacaTelbHOU K TPACKTOPUH JIBHKEHUS

2) MEPEMEIIEHUIO TOYKH

3) paanycy KpUBU3HBI TPAEKTOPHUH

3. BexTop cpenneit ckopocTu HampasiieH 1o:

4) KacaTeJIbHON K TPACKTOPHUH JIBHKEHUS

5) HepEeMEeIEHUIO TOYKU

6) paanycy KpUBU3HBI TPACKTOPHUH

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

2) cuJjie, NEUCTBYIOIIEH HA TOUKY

3) CKOPOCTH TOYKHU

4) YCKOPEHUIO TOUKH

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

YUYUTBIBAsA COIMPOTUBIICHUSA BO3AyXa, OIPCACINTD BEJIIMUYNHY CKOPOCTU TECJIa UCPE3 0,5 C IMOCJIC Ha4dalia
JABMOKCHHUA. HpI/IHﬂTB £ 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) MEXaHMYECKOM CUCTEMOM

3) CHUCTEMOU oTcYeTa



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

YCKOpEHHe:
1) YBEITMYNBACTCS
2) YMEHBIIIAETCs
3) HE U3MEHSETCS
4) pPaBHO HYITIO
8. [IepBbiii 3ak0H Hpr0TOHA HA3BIBAIOT 3aKOHOM:
1) COXpaHEeHHUS UMITYJIbCA
2) UHEPINH
3) MU3MEHEHHS UMITYIIbCA
9. Bropoit 3akoH HproTOHA HAa3bIBaIOT 3aKOHOM:
1) COXpaHEHHS UMITYIIbCA
2) WHEPIUU
3) M3MEHEHUS UMITYJIbCa

10. C yBenu4ueHHEM MaCChI TEJIA €0 UMITYJIbC:
1) He u3MeHseTcs

2) yBeJIMYUBAETCS

3) ymeHbIIaeTCs

11. C yBenuyeHreM CKOpPOCTH Te€Ja €ro UMITYJIbC:
1) HEe u3mMeHseTcs

2) yBeTUIMBACTCS

3) ymeHbIIaeTCs

12. KoHcepBaTUBHbBIE CHJIBI CO3JAIOT MOJIS:
1) IMOTEHIHUAIBHBIE

2) HEOTEHI[MaIbHbIE

3) U T€, ¥ IPYyrHe

13. Macca sBisieTcs Mepoil:

1) B3aMMOICHCTBHUS TEI
2) UHEPTHOCTH
3) MEXaHMYECKOTO JIBUKEHHUS

14. CI/IJ'Ia, HeﬁCTBymHlaﬂ Ha TOYKY B INOTCHLUUAIBHOM IIOJIC, PABHA B3ATOMY C O6paTHBIM
3HAKOM I'paACHTY:

1) MOJIHOW MEXaHUYECKOM SHEPTUUN
2) KMHETHUYECKOU SHEpruu

3) IIOTEHLIMAIBHON YHEPTUU

4) BHYTPEHHEU YHEPTUU

MeToan4eckue MaTepuaibl, XapaKTEePU3yOIHe POLEAYPbl OLlCHUBAHUS

Ha ocHoBe TUTOBBIX 3ajjaHWii mpernojaaBareneM (OPMHUPYIOTCS KOHTPOJIBHBIE 3aaHUs s
CTYICHTOB: TeopeTuueckuid Bompoc (O6mox 1), 5 3amanmii B TectoBoit dopme (010K 2) U 3amaua,
TpeOyromas pasBepHyroro pemieHus (6mok 3). Pe3ynbTaroM BBITIONHEHUS 3aTaHUS SBISETCS
MPOLIEHT TMPaBUIBHBIX OTBEeTOB. C y4eTOM HHIMBUIYATHHOTO CEMECTPOBOTO pPEUTHHra CTYACHTA
(dhopmMupyeTcs IK3aMeHaAIMOHHAsT 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
BBINIOJTHEHBI, 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
c(hopMHPOBaHBI HEJIOCTATOYHO, BCE
MPETYyCMOTPEHHBIE TTPOTPAMMOIA
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»

Copeprkanue Kypca OCBOCHO
YaCTUYHO, HO MTPOOEIHI 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 33JJAHUI, 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 Havyasna
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

-) COOCTBEHHOM 4acTOTE KOJICOaHMIA

-) 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, CKOMB3UT MPOBOHUK JIHUHON 50 cM ¢ mocTostHHON ckopocThio 10 m/c. KoHib
penbcoB 3aMKHYThl Ha comnpoTuBieHue 30 Om. Ompenenute KOJUYECTBO TEIMIOTHI (B MJIK),
BBIJIENIUBIIEECS B CONPOTUBIEHHUH 3a 6 c. COIPOTUBIIEHUEM pelibca U MMPOBOIHUKA TPEHEOPEYD.

5. YacroTa 3aTyXawmuX JIEKTPOMArHUTHBIX KOJIEOAaHWW B KOHTYpE C TOOPOTHOCTHIO Q =
2500 paBHa 550 xI'u. Ompenenuts BpeMs (B MC), 3a KOTOpOE aMIUIUTyJa CHJIbI TOKa B KOHTYpe
YMEHBIINTCA B 4 pa3za.

6. MeTamuyecKkyr0 IJIACTUHKY oOmy4atoT cBetom ¢ vactorod 1,8011015 T'm. Ilpm
YBEJIMYEHUH YacTOTHI MAJIAIONIer0 Ha MJIACTHHKY CBETa B 3 pasa 3aJepKUBaIollee HaNpsyKEeHUe IS
¢doToToKa yBenmuuBaercsa B 4 pasza. Ompenenure (B HM) JUIMHY BOJIHBI JJIsl KPacHOW T'paHUIIbI
dboTtorddexra.

[TonHBIM MepeyeHb TECTOBBIX 3aJIaHUN C YKa3aHUEM MPaBUIILHBIX OTBETOB, Pa3MeIleH B OaHKe
BOIPOCOB  Ha  WH(pOpMAIMOHHO-O00pa30BaTENbHOM  TOpTaje  WHCTUTYTa  TIO CCBIJIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2856 &cat=37442%2C90968&recurse=1&sho
whidden=1&qbshowtext=0

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