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1. lleanb ocBOeHNSI AUCUUILIHHBI

Lenp aucuumuinHbl: (OPMHUPOBAHUE Y CTYIEHTOB IEJIOCTHOM, CHCTEeMHON MH(OPMAITMOHHON
6a3bl B 00sacT (PU3MKHM, HAYYHOIO MUPOBO33PEHMS, HABBIKOB [103HABATEIbHON AEATENbHOCTU VIS
YCIIEIIHOT'O YCBOCHMSL:

— o0menpogeccnoHaabHbIX U CHELUAIBHBIX JUCLUIUIMH OCHOBHOW 00pa30BaTelIbHON
POTPaMMBbI, KOTOPbIE B CBOIO OY€pEe/Ib HANPABICHBI HA OCBOCHUE CTYIEHTaMHU 00OOIIEHHBIX BH/OB
npo¢eCCHOHATBHON AEATEIBHOCTH KaK BAXKHEWIIMX U MPSAMBIX COCTABISAIOIIMX MPO(ecCHOHANIBHOM
KOMIIETEHTHOCTH;

— HEo0X0AMMOro MHUHUMyMa 0a30BbIX, (PyHJAMEHTAIbHBIX KOMIIOHEHTOB YHHMBEPCAJIbHBIX,
WHBAPUAHTHBIX KOMIIETCHUMN, YTO IIO3BOJUT BBIIYCKHUKY YCIEIIHO aJalTUpPOBaTbCA K
MEHSIOIIMMCST  YCIIOBUSAM, IIOCTOSIHHO CaMOCOBEPILIEHCTBOBAThCS, OBITh BOCTPEOOBAHHBIM U
KOHKYPEHTOCIIOCOOHBIM Ha MPO(ECCHOHATBHOM PBIHKE TPY/Ia.

OCHOBHBIMU 337ja4aMU AUCLUAIIIIUHBI ABJISIOTCS:

— n3ydeHue 0a30BbIX MOHATHH, (PyHIaMEHTAJIbHBIX 3aKOHOB M MPUHIIMIIOB, COCTABIISIOLINX
OCHOBY COBPEMEHHOM (hr3nyecKoi KapTUHBI MUPA;

— OBJIAZICHWE YMEHHSMH BOCHPUHUMATH M OOBSICHATH (PU3MUECKUE SBICHHUS M IPOLECCHI,
UCIOJIb30BaTh 3HaHMS B 00pa3oBaTelbHON M NPO(ECCHOHAIBHOW JeSATeIbHOCTH, KPUTUYECKU
OLICHUBAaTh HMH(POPMALMI0 €CTECTBEHHOHAYYHOI'O COJAEP)KAHUS, TMOJIYYEHHYI0 U3 Ppa3Iu4HbIX
HCTOYHUKOB;

— (GopMHpOBaHHE y CTYIEHTOB HABHIKOB CaMOCTOSITEIBHOTO MPOBEACHUS HaOIIOACHUH,
u3MepeHul (U3NYeCKUX BEIMYMH, OOpaOOTKM M aHaju3a OMNbITHBIX JaHHBIX, HWHTEPIpPETALHU
pe3ynbTaToB (PU3MUECKOTO IKCIIEPUMEHTA.

2. Mecro mucuumiannsl B crpykrype OIIOII BO
Huctuiumna «®@usnka» 0azupyercs Ha 3HAHUSX, MOTYYEHHBIX B PAMKaxX IITKOJIBHBIX KYpPCOB
(bHSI/IKI/I n MaT€MaTUKHU U1 COOTBCTCTBYIOIIIHUX JUCIHUITIINH Imporpamm Cp€aHcro
npodeccuoHaibHOTO 0oOpa3oBanud. [ucuumimHa «®Du3nuka» SBIASETCS OOIIMM TECOPETUYECKUM U
MCTOAOJOTHYCCKHMM OCHOBAaHUCM OJId AUCHHMIIIIMH, BXOAJAIIHUX B OIIOII IIOATOTOBKHU 6a1<anaBp0B
JaHHOT'O HAITpaBJICHHA.

3. Ilnanupyembie pe3yabTaThl 00y4eHHUs M0 JUCHUIINHE
[Inanupyembie pe3yiabTaThl OOYYEHHS TO JUCIUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMU
pesynbratamu ocBoeHust OIIOIT (koMneTeHIUAMEI U HHANKATOPAMU TOCTHXKEHUST KOMIIETSHIIUN )

[Tnanupyemsbie pe3yabTaThl 00yUYEeHUs 110 AUCLHIUINHE, B
COOTBETCTBHH C WHJIMKATOPOM JIOCTHIKECHUS] KOMITCTCHIINN

dopMupyemsle

KOMIIETEHITNH (KO, HanmenoBaHnue

MIOUCK, KPUTUYECKUN
aHaJIN3 U CUHTE3
nHdopmanny,
MIPUMEHSITh
CHUCTEMHBIN MOJAXO0]T
JUTSL PETICHUS
MMOCTaBJIEHHBIX
3aJ1a9

OKPYIKaIOIIEero MHpa,
pUMeHseT (HU3NICCKHE
3aKOHBI M MOJIEJIH,
HEOOXOIUMBIC IS PEIICHHUS
3a1a4 B 00J1acT
npodeccuoHaTbHOM
JIEATEIILHOCTH

MPHUHIUITE MEXaHUKH,
AJIEKTPUYECTBA U
AJIEKTpOMarHeTu3Ma, GU3NKu
KoJieOaHU U BOJIH,
TEPMOANHAMUKH, CTATUCTUICCKOMN U
KBaHTOBOH (PM3UKH, COCTABIISIONINE
OCHOBY COBpEMEHHOU (hHU3MUECKON
kaptuabl Mupa (YK-1.3)
YMeTh 00BSICHATH CMBICIT
MIPOUCXOISAIINX SIBICHUN
OKPY’KaIOMIEro MUpa, IPUMEHS T
(u3nvecKkre 3aKOHBI U MOJICITH,
HEOOXOIUMBIC JIJTsI PEIICHHS 337124 B
o0xacty npoecCHOHATBHON
aesitenpHocTH (YK-1.3)

COoZiepKaHue WHnnkaTop 10oCTHXKEHUS PesynpTaThl 00yueHus 1o OLIEHOYHOI'0 Cpe/ICTBa
KOMIIETEHIINH) KOMIICTCHIINU JIICITUTITHHE
YK-1 Cnocoben YK-1.3 O0BsCHAET CMBICT 3HaTh 0a30BbIC MMOHATHS, TeCcT
OCYILIECTBIISATh MIPOUCXOISAIINX SIBICHUN (hyHIaMeHTaIbHBIC 3aKOHBI U




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO01mast TpyA0eMKOCTh JUCIUTIIMHBI COCTABIISET § 3a4ETHRIX eIUHUIL, 288 Jacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonrakTHas pabora
o0y4aromuxcs ¢ <
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= = 7 2 = = o =
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ol & Q
S
1 | Beenenue. [Ipenmer pusuxu, | 1 | 4 | 6 | 8 23 3a“eT;:§:TI’y°Cbl K
METOABI PU3UIECKOTO
UCCIIeIOBaHUs, CTPYKTYpa U
3aJla4m Kypca
2 du3nYecKre 0CHOBBI 1|14 1]10| 4 24,8 33‘*”;:‘?;1’;““ K
MEXaHUKH
3 | DmekrpuvectBo u MmarHeTH3M | 1 | 4 4 8,6 SIET, BOPOCH K
YeTy
4 ®dusuka KojaebaHU U BOJIH 114 BOTIPOCKI K OK3aMEHY,
OHIIEeTHI
Bcero 3a CEMECTp 144 16 16 16 3,6 0,35 56,4 31(3.(35,65)
5 OCHOBBI BOJTHOBOM OIITHKH 2 4144 15 POMPOCH I SKBANEIY
6 KsanToBas ¢pusuka 2 4 | 4 | 4 12 | BOmpPOCH K 3K3aMEHY,
OMIIeTHI
7 Cractuueckas pusmka u 2 14|44 POTIPOCH K SIaNCIY,
OCHOBBI TEPMOJTUHAMUKHU
8 CoBpemenHas usnueckas 2 | 4|4 13,4 POMPOCH I SKSANEIY
UJICThBI
KapTHUHA MHUpa
Bcero 3a cemectp 1241 16 | 16 | 12 3,6 10,35| 40,4 OK3.(35,65)
Uroro 268 | 32 | 32 | 28 721 0,7 | 96,8 71,3
4.1.2. CogepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM
Cemectp 1
Pazoen 1. Beeoenue. I[Ipeomem pusuxu, memoost puzuneckozo ucciedo8anus, Cmpykmypa u 3a0adu
Kypca
Jlexnus 1.

Lenpb u 3a1a4uM Kypca QU3UKU B CTAHOBJICHUH UHXKeHepa-TexHosora. O mocineacTBUsIX
poeCCHOHAIBHON JEATEIHPHOCTH C TOUYKH 3pEHUS €UHCTBA OMocdepsl 1 OMOCOIUATIEHON TTPUPOIBI
yenoBeka. . [Ipencrasnenue o BeeneHHOM U B 1e70M Kak GU3NYECKOM 0OBEKTE U €€ SBOIIOLNH.
buocdepa. BzaumoaeiictBue opranuzma u cpeibl. MeToapl TEOPETUYECKOTO U AKCTICPUMEHTAIBHOTO
uccnenoBanuii B pusnke. DyHIaMEeHTAIBHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPILICHHOCTD



€CTECTBO3HAHMUS U BO3MOXKHOCTH €r0 JallbHEHIIero pa3suTus. BaxxHeye aTansl HCTOPUU (PU3HKH.
Posnb pu3uky B pa3BUTHH TEXHUKHU U BIMSHUE TEXHUKU Ha pa3BuTHe pusuku. [Ipeagmer MexaHuKy.
DneMeHThl KUHEMaTUKU Touku. dusndeckoe MojenupoBanue. HezaBucUMOCTh IpoCTpaHCTBA OT
BpEMEHH B KJIAaCCMYECKOM MexaHuke. KuHemaTmyeckoe onucaHue IBHKEHHS. DIEMEHThI
BEKTOpHOM anreOpbl. BekTop nepemenienus, myTb, CKOPOCTh U YCKOPEHHUE B CIydae
KPUBOJIMHENHOIO JIBUKEHUS U MaTepUaIbHOW TOUKU. . BBeIeHNE MOHATUS HOPMAJIBHOTO U
TaHTE€HIIMAJILHOTO YCKOpeHUH Touku. O0 M3MepeHusIX 1 ux creruguuHocT B pusuke. O cMbicie
MIPOM3BOHON M UHTErpalia B GU3HUKe NPUIOKEHUU K pusndeckum 3aiadam CTereHu cBOOOIbI,
MaTepuaibHOU TOUkH U Tena. [lonsaTue 06 0000IeHHBIX KoopauHaTax. . KuHemaTtuka TBepaoro
Tena. YTIaoBasi CKOPOCTh U YIIIOBOE yCKopeHue Tena. KunemMatnueckue XapakTepuCcTUKU
BpaLIATEeJILHOTO IBUJKEHUS U UX CBSI3b C KHHEMATUYECKUMU XapAKTEPUCTUKAMU ITOCTYIATEIbHOIO
newxeHus. Kiaccuueckas, pensiTUBUCTCKas, KBAHTOBasi MeXxaHUKHU. [loHsATHE cCOCTOSAHMS B
KJIACCUYECKOM M KBAaHTOBOW MEXaHMKE. ['paHUIbI IPUMEHIEMOCTH KJIIACCUYECKOM MEXAHUKH. .
CoBpeMeHHas TpakToBKa 3ak0HOB HbroToHa. IlepBrlii 3akoH Hpl0TOHA Kak OCTyJaT o
CYILLECTBOBAaHUM MHEPIHAIBHBIX CUCTEM OTcueTa. . CoBpeMeHHasi TPaKTOBKA MOHSITUS CUJIbI KaK
Mepbl UHTEHCUBHOCTH B3aUMOJICHCTBHUS TeJl, TPOSABIISIIOLICICS B U3MEHEHUU UMITYJIbCA TEJ 32 BpEMS
WX B3aUMOJIeHCTBUM (2 Jaca).

Jlexnus 2.

Bropoii 3akoH HeroTOHA Kak ypaBHeHuUe ABMKEHUS Tena. Tpetuit 3akoH HeroToHa U citydan
ero HapymeHus. [IpeobpazoBanus ["anunes. [IpyHINIT OTHOCUTENBHOCTH B KJIACCHYECKON
MeXaHUKe.. 3aKOH COXPAHEHHUs NMITYJIbCa KaK (PyHIaMEeHTaIbHBINA 3aKOH MpHUpoIsl. CHCTEMa IEHTpa
Mmacc. TeopeMa o IBUKEHHUH LIEHTPa UHEpIHH. J[BHKeHUE Tell C MepeMeHHONW Maccoi (BBIBO
ypaBHeHuit Memiepckoro u [{uonkoBckoro). [IpuHIIMTT OTHOCUTEIBFHOCTH B KJIACCHYECKOM
MEXaHUKe.. AJTUTUBHOCTh MAcCChl U 3aKOH COXPAHEHUSI MACChl B JOPEISTUBUCTCKON MEXAHUKE U
00BEAMHEHHUS €r0 C 3aKOHOM COXPAHEHUS SHEPT Ui, B PEISTUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBS3bIO MEX]ly SHEpruei u maccoil. PenaruBucrckas macca.
PenstuBucTckuit umMmysnbC.. 3aKOH COXpaHEHUS] MOMEHTa UMITyJbca Tena. MoMeHT cuiibl. OCHOBHOM
3aKOH JUHAMMKH BPALLlATEILHOTO ABMKEHUA. MOMEHT nHepuuu Tesa. MOMEHT UMITyJbca. 3aKOH
COXpAHEHHsI MOMEHTA UMITYJIbCA TeJIa. Y PABHEHHUs IBUKEHHSI U PABHOBECHSI TBEPJIOTO TEa..
DNeMEHTB MEXaHUKH KUAKOCTEN U ra3oB. BeiBon ypaBHenus bepnymum. Hennepuuanbabie
cucreMbl orcueta. Cuisl nHepuuHu (2 Jaca).

Paszoen 2. Quzuueckue ocHosbl mexanuxu
Jlekums 3.

OcHOBBI penATHBUCTCKONM MexaHuku. CrenuanbHas TEOpUS OTHOCUTEIBHOCTH
OvinmreiiHa. [Toctynarel DitHiTeliHa. B3aumocBs3b npoctpancTBa U BpemeHH.. [IpeobpazoBanus
Jlopenua. CnenctBust u3 npeoOpazoBaHuil JIopeHIa: OZHOBPEMEHHOCTb COOBITHII B pa3HBIX
CUCTEMax OTCYETa, JJIMHA TeJl B Pa3HbIX CUCTEMax OTCYETa, AJTUTEIbHOCTh COOBITHI, UHTEpBAJl,
npeoOpa30BaHUs CKOPOCTEH. DIEKTpOCTaTHKa B BAKYyMeE M BELIeCTBE. DIIEKTPUUECKUH 3apsi.
HuckperHocTs 3apsaa. 3akoH Kynona. HanpspkeHHOCTB 3leKTpHYecKoro modjs. . [IpuHumn
CYNEPIO3UINH NOJIEH. DIEKTPUUECKUI AUIIONb U €r0 TIOBEJICHUE B 3JIEKTPUUECKOM I0J€.. BBeneHune
B BEKTOPHBIN aHaIM3. [ pagueHT, MOTOK BEKTOPA, JUBEPTEHIIUSA. DIEKTPOCTATHYECKAs TEOpEMA
["aycca. PaGora anekTpoctatuueckoro mnoiist. LIupKymsaius BeKTopa HanpsKeHHOCTH
aneKTpocTatndeckoro nois. [lorennman snexkrpocrarnyeckoro mnois. CBs3b MEXy MOTEHIINAIOM U
HaNPSKEHHOCTBIO 3JIEKTPOCTATUUECKOI0 NOJIsA. DKBUIIOTEHIMAIBHBIE IOBEPXHOCTH.. [IpoBOAHUK B
AIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECHS 3apsAI0B Ha MPOBOIHUKE. [loBepxXHOCTHAs
IUIOTHOCTH 3apsa. DIEKTPOCTaTHUYECKOE T0JIE B INIOCKOCTH. [ToBeieHne NpOBOIHNUKA BO BHEIIHEM
ANEKTPOCTATHYECKOM I0JI€. DIEKTPOCTATUYECKAS 3aIUTa. DJIEKTPOEMKOCTh YEIUHEHHOTO
npoBoaHuKa. [lorenuuan 3apspkeHHoro mapa. Konaencaropsl. EMKOCTE KOHAEHCATOPOB pa3InyHON
reoMeTpuueckoi koHpurypauuu. CoennHenue KoHaeHcaTopoB.. CTaTudyeckoe MmoJjie B BEIIECTBE.
Jusnextpukn. MoseKkyibl JU3IEKTPUKA KaK dJIEKTPUUECKUN JUIOb. DHEPIHsl TUIIOJIS BO BHEILIHEM
3JIEKTPUYECKOM ToJIe. TUIBI IUINEKTPUKOB, TOBEACHUE IUAJIEKTPUKOB BO BHEIIHEM JJIEKTPUUYECKOM
noste. . Homapusanus ausnekrpuxos. Tuns! nonsgpusanuu. [omsspuzosannocts. [1nockuit
KOHJIEHCATOp € JUAIEKTPUKOM. J(ManeKkTpudeckas NpoOHUIAeMOCTh cpeibl. CBSI3aHHBIE M1 CTOPOHHHUE
3apsiabl. BekTop asekTpuueckoro cMmelneHus. Teopema 'aycca it BEKTOpa 3J1€KTPUIECKOTO



cmeneHns. O0beMHas IUIOTHOCTD SHEPTHHU AIIEKTPUYECKOTO TOJIS B AUAJICKTPUKE.. DHEPTHS
B3aMMOJCHCTBHS DJIEKTPUUECKUX 3apsI0B. DHEPrUs 3apsDKEHHOTO POBOIHUKA. DHEPIHUs
3apsKEHHOr0 KOHJIeHcaTopa (2 Jaca).

Jlexnus 4.

DHeprust MEeKTpocTaTHyecKoro noist. O6beMHast IIIOTHOCT SHEPTHH JIEKTPOCTATUIECKOTO
10Jis1.. [I0CTOSHHBIN 2JIEKTPUYECKUH TOK. Y CJIOBHSI CYILIECTBOBAHUS TOKA. BEKTOp INIOTHOCTH TOKa.
3akon Oma B nuddepenuunanshoii popme. ConmpoTHBICHHE TPOBOIHUKOB. MOITHOCTH TOKA. 3aKOH
Jxoyns - Jlenna B muddepennmnansaoi hopme (2 gaca).

Pa3zoen 3. Dnexmpuuecmeo u macnemusm
Jlexnus 5.

YpaBHEHHE HENPEPHIBHOCTH. DIEKTPOABIKYIIAsA cuiia. 3akoH OMa B HHTETpajbHOU opme
(U1 HeogHOpOAHOTO ydacTka 1enu). [Ipasuna Kupxroda i pa3BeTBICHHbIX LETEH. .
BsaumoneiictBue TokoB. Onpeesnenre eAMHNLIBI CUIIbl TOKA amriepa. BeKTop MarHUTHON MHTYKIUH.
[TpuHIMI cynepno3uuuu MarHuTHBIX nosel. Ilone nBwxkyierocs 3apsna. . MarautHas cuiioBas
nuHuA. JIBUKEHUE 3apsHKeHHON YacTullbl B MarHuTHOM Tosie. Cuiia Jlopenna. JlBuxenue
IPOBOJIHUKOB C TOKOM B MarHuTHOM noje. Cuina Ammnepa (2 yaca).

Jlekumus 6.

3axoH buo-Casapa-Jlaruiaca 1 ero npuMEHEHNE B pacueTaXx MarHUTHBIX MTOJIEH MPOCTEUIINX
CUCTEM: MAarHMTHOE II0JIeé MPSMOr0 TOKAa, MAarHUTHOE II0Jié KPYroBOro TOKa. MarHUTHbIN
MOMeHT. MaruutHslii notok. . Teopema Octporpanckoro-I'aycca ans marHuTHoro noss. Padora,
coBeplIaeMast Ipu MepEeMEIICHUN TPOBOJHUKA C TOKOM B MArHUTHOM I10JI€. 3aKOH IMOJIHOTO TOKa.
[TprMeHeHne 3aK0Ha MTOJHOIO TOKA AJIs pacuyeTa MarHUTHOTO MOJIs Topoiija (2 yaca).

Paszoen 4. Quzuka konedanuti u 601n
Jlexkuus 7.

SBnenus anexTpoMarHuTHOM HHAYKIMK. OnbiTel @apasest. 3aKOH 3JEKTPOMarHUTHOM
nHaykuuu Qapanes. [Ipasuno Jlenna. SBnenus camonnaykuuu. Bzanmuas unaykuus. Toku Dyko.
OObeMHas II0THOCTh SHEPTUU MarHUTHOTO MMOJI.. MaKCBEIIOBCKasl TPAKTOBKA SIBICHUS
AJIEKTPOMAarHUTHOW MHAYKIMH. BuxpeBoe anexkrpudeckoe nojue. Tok cMelieHns. Y paBHEHHE
Makcgemna B quddepeHIanbHOi 1 nHTerpaibHON Gopmax. ["anpBaHOMaruuTHoe siBneHue (3¢ dext
Xomna). [IpyHIKI OTHOCUTEIBHOCTH B JIEKTPOAMHAMUKE (2 yaca).

Jleknus 8.

OO1u1re cBeieHus 0 KoyebaTeNnbHbIX Mpoleccax. EquHbIi moaxoa Kk KoneGaHusIM pa3IndyHOMN
¢duznueckoil npupoasl. Kunemarrka rapMOHUYECKUX KOJeOaHUMN. . AMILIUTY/Aa, KpyroBasi 4acToTa,
¢aza rapmoHMUeckuX Konebanui. ['paduueckoe n300paxeHue rapMOHUYECKUX KOJIeOaHMit
(BEKTOpHBIC TUATPaMMBbl). DHEPTrHUsi TAPMOHUYECKUX KojeOanuii.. ClioKeHUEe TApMOHUYECKUX
kosiebanuil. buenns. durypsl Jluccaxy. 'apmonnueckuii ananus (Oypre-paznoxkenue) (2 yaca).
Cemectp 2
Paszoen 5. Ocnosvl 6onnogotl onmuku
Jleknus 9.

du3nUecKuil CMBICI CIIEKTPATIBLHOTO Pas3iokKeHus. MoayIupoBaHHbIE KOJIEOaHUS. .
Kitaccnuecknii rapmoHrueckuil octiuuiAtop. [IpyknHHbIN MasTHUK. OU3HYECKUI MasiTHUK.
MaremaTtnueckuii MasTHUK. CBOOOTHBIE TapMOHMYECKHE KOJIeOaHHs B JIEKTPUUECKOM
KoJiebaTelbHOM KOHTYype (2 Jaca).

Jlekuus 10.

NnTtepdepennus BosH. Ctosune BoaHbl. BonHoBoil maket. ['pynmnoBas ckopocTk.. D1eMeHThI
rapMOHUYECKOT0 aHanu3a B ontuke. MIHTepdepenuns cera. KorepeHTHbIE BOJHEL. . Y CIOBUS
UHTEP(PEPEHIIMOHHOTO MaKCUMyMa U MUHUMYMa. Pacuer uHTepdepeHIIMOHHOM KapTUHBI OT IBYX
HCTOYHUKOB (2 vaca).

Pazoen 6. Keanmosas ¢puszuxa
Jlekuus 11.

KorepenTHocTh, BpeMeHHas ¥ mpocTpaHcTBeHHas. [lonsTre o ronorpadun.. udpaxus
ceta. [Ipunun I'olirenca-®penens. [IpsMonnneliHoe pacpocTpaHeHue cBeTa. 3akoHbl Dpenens.
Hudpakmus Openens Ha mpumepe Kpyrioro otsepetust. . Judpaxmus Opaynrodepa ot ogHON



menn. Audpaxuonnas pemerka. udpakuuonnslii cnektp. lucnepcus cBeta, HopMaibHas U
aHomanbHas. HopMmanbsHbie Mol (2 Yaca).
Jlexknus 12.

[Tonspuzanus ceera. EcrecTBeHHbIN U MOJsApru30BaHHbIN cBeT. [lomsipona. 3akon Mantoca.
Bpamenue minockoctu nonsipuzauu. [lonspusanus cBeta npu OTPaKeHUU U MPEIOMIICHUU. 3aKOH
bprocrepa. . ddext Homnepa as cBeToBbix BosH. M3nmydyenue BaBuiosa-UYepenkopa. J[BoitHoe
nyuenpenomiienue. [Tpuzma Huxons. UckyccrBennas ontudeckas anuzorpomnus. ypne-ontuka (2
yaca).

Pasoen 7. Cmacmuueckas usuxa u 0CHO8b1 MepMOOUHAMUKU
Jlexuus 13.

TenoBoe n3nyuenue u ero 3akoHbl. KopnyckysnsipHo-BosIHOBOM nyanu3M. KBanroBas
npupoa u3nydeHus. TerioBoe U3Iy4eHHe U ero XapakTepUCTUKU. AOCOIIOTHO YepHOEe TeI0. 3aKOH
TeroBoro u3nydeHus Kupxroda. 3akons TermnoBoro uznydenus Crepana-bonbiiMana u cMeneHus
Buna. ®opmyna Penes-Jxunca. ®opmyna [Tnanka. Dueprust potona. Onruueckas IHPOMETPHS.
PangmanmonHasi, nBeToBast, SpKOCTHAs TeMIeparypbl.. BuemHuit poTosddexT u ero 3aKoHbI.
Ypasuenue Diinireitna g Goroaddexra. Onbrtel Modde u Jodponpasosa, Bapunosa. Dddext
KomnTona u ero anementapHas Teopus. [laBnenue ceera. Macca u umiryibe Gporora. EquaCTBO
KOPITYCKYJIIPHBIX ¥ BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO M3nydeHus. [ unoresa ne bpoiis..
[Tpunuun HeonpeaeneHHoCTH (2 yaca).

Jlexuus 14.

KBanToBoe cocrosiHue. 3aanne COCTOSHUS MUKpodyacTUll. BoiaHoBas pyHKIus 1 ee
cratnueckuid cmpich. [Ipuniun cyneprnosunuu.. KBaHToBbIe ypaBHeHUs IBIKeHUs yacTull. OO1iee
ypaBuenue [lpenunrepa. CrarmonapHoe ypasuenue [penunrepa. OnepaTopsl GU3NYECKHX
BeIMUYMH. YacTHIla B OJHOMEPHOHN MPSAMOYTOJIBHON "MOTeHIIMaNbHOM siMe" ¢ 6ECKOHEYHO BHICOKMMHU
cTeHKamu. JIBrkeHre cBOOOAHOM YacTHUIlbI (2 aca).

Paszoen 8. Cospemennasn ¢usuveckas xkapmuna mupa
Jleknus 15.

CobcTBeHHas MTPOBOAMMOCTH OTYIIPOBOAHUKOB. [IpuMecHast mpoBOIMMOCTD
MOJIyIPOBOHUKOB. P-N nepexo.. ®oTonpoBoguMocTh NOMyNPOBOJHUKOB. JIFOMHHECIIEHIIUS
TBepAbIX Ted. KOHTaKT AIeKTPOHHOTO U IBIPOYHOTO MOTYIPOBOIHUKOB (p-n mepexon) (2 vaca).
Jlekuus 16.

Cucrema 3apspbkeHHBIX yacTull. CoBpeMeHHas (u3nueckas KapTuHa Mupa. YacTuibl 1
antuyacTtuiel. KBapku (2 yaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHH

Cemectp 1
Paszoen 1. Beeoenue. [Ipeomem gpuzuxu, memoost (husuuecko2o ucciedo8anus, CmpyKkmypa u 3a0asu
Kypca
IIpakTH4eckoe 3ansaTue 1

Llens u 3a1aun Kypca GU3UKH B CTAHOBJICHUH HHXKeHepa-TexHosora. O mociaeacTBusIX
npodeCCHOHATBLHOM IeATETFHOCTH ¢ TOYKH 3pEHUs eJMHCTBA Onocdepsl 1 OMOCOIHMATBHOM TPUPOIBI
yenoBeka. . [Ipeacrapnenue o BeenenHoit u B 1ieioM kak GU3HYECKOM 00BEKTE U €€ 3BOJIOLUH.
buocdepa. BzaumoneiictBue opranuzMa u cpeibl. MeTo 1l TEOPETUYECKOTO U SKCIEPUMEHTAIBHOTO
uccienoBaHui B pusnuke. PyHAaMEHTAIBHOE €IMHCTBO €CTECTBEHHBIX HAYK, HE3aBEPIIEHHOCTh
€CTECTBO3HAHUS M BO3MOXKHOCTH €r0 JallbHEHIIero pa3BuTus. BaxkHeile aTanbl HCTOPUU (QH3HUKH.
Ponb Gu3uku B pa3BUTHH TEXHUKH U BIMSIHAE TEXHUKH Ha pa3BuThe pusuku. [IpeaMer MexaHUKH.
DeMeHThI KWHEMaTHKH ToUkH. Du3ndeckoe MoaenupoBanue. He3aBUCUMOCTD MTPOCTPAHCTBA  OT
BPEMEHU B KIIACCHUYECKOW MexaHuke. KHHeMaTWdecKoe ONMCaHWe JABIKEHHS. JJICMEHTHI
BEKTOpHOM anreOpbl. BekTop nepemenienus, myTb, CKOPOCTh U YCKOPEHHUE B CIydae
KPHUBOJIMHEWHOTO IBU)KEHHSI U MaTepHATIbHOM TOUYKH. . BBeIeHUE MOHATHS HOPMAILHOTO U
TaHTCHLIUAIBHOTO YCKOpeHHid Toukn. O0 M3MepeHHsIX 1 ux creruduanocty B ¢pusuke. O cMbiciie
IPOU3BOAHON M HHTErpasia B (PM3MKE MPUIOKEHUH K PU3MUecKUM 3a1a4aM CTereHn CBOOOIBI,
MaTepHaabHON TOUKH U Tena. [Tonarue 06 0600meHHbIX KoopauHaTax. . KunemaTrka TBepIoro
Tena. YTIIoBast CKOPOCTh U YIIIOBOE yCKOpeHHue Tena. Kunematnueckue XapakTepucTHKA



BpalIaTeIbHOTO JIBUXKEHUS M UX CBSI3b C KHHEMATUYECKUMHU XapaKTEPUCTUKAMU MOCTYMATEIbHOIO
newxeHus. Kiaccuueckas, pensiTUBUCTCKas, KBAaHTOBas MeXaHUKHU. [loHsATHE COCTOSAHMS B
KJIACCUYECKOM U KBAaHTOBOW MEXaHHKE. [ paHUIbI IPUMEHSIEMOCTH KIIACCUYECKOW MEXAHUKH. .
CoBpeMeHHas TpakToBKa 3aKk0HOB HbroToHa. IlepBrIil 3akoH HproTOHA Kak 1ocTyiar o
CYILLECTBOBAaHUM MHEPLUAIBHBIX CUCTEM OTcueTa. . CoBpeMEHHAsi TPAaKTOBKA NOHSITHS CUJIbI KaK
Mepbl UHTEHCUBHOCTH B3aUMOJEHCTBHUS TEJl, IPOSBIIAIOIICIICSA B U3BMEHEHUU UMITYJIbCA TEN 33 BpeMs
WX B3auMOJIeHCTBUM (2 vaca).
IIpakTuyeckoe 3ansATHE 2

Bropoii 3akon HproToHa Kak ypaBHEHHE JBUXKEHUS Tena (2 yaca).
IIpakTnyeckoe 3ansitue 3

Tpernii 3akoH HetoToHa u ciy4an ero Hapymenus. [IpeoopazoBanust ["ammes. [Tpuanmmn
OTHOCHUTEJIbHOCTH B KJIACCUYECKON MEXaHHUKe.. 3aKOH COXPaHEeHUsI UMITYJIbca Kak (pyHIaMeHTaIbHbINA
3aKoH npupoabl. Cucrema LeHTpa Macc. Teopema o IBUKEHUU LIEHTpa UHEpLUU. JIBHMKEHUE TeEI C
nepeMeHHO# Maccoii (BbIBOJ] ypaBHeHH Memepckoro u [{luonkosckoro). [Tpuniumn
OTHOCHUTEJIBHOCTH B KJIACCUYECKON MEXaHHUKE.. AJJINTUBHOCTh MAaCChl U 3aKOH COXPaHEHUs MacChl B
JTOPENSTUBUCTCKONW MEXaHHUKE U OOBEIUHEHUS €T0 C 3aKOHOM COXPaHEHHsI SHEPTuid, B
PESITUBUCTCKONW MEXaHUKE B CBSI3U C YCTAHOBJIEHHOM B3aMMOCBSI3bIO MEX/1y SHEPTUEH U MacCoM.
PenstuBucTCcKas Macca. PenssTUBUCTCKUI UMITYJIbC.. 3AKOH COXPAHEHUsSI MOMEHTA UMITYJIbCa Tela.
MowmeHT cuibl. OCHOBHOM 3aKOH IMHaMUKH BpaIaTeIbHOrO ABUKEHHUS. MOMEHT HHEPLMH Tea.
MowmeHT umnyiibca. 3aKOH COXPaHEHUs MOMEHTAa UMITYJIbCa Tella. Y paBHEHUS IBUKECHUS U
paBHOBECHS TBEPOTO Teda.. DJIEMEHTh MEXaHUKU KUAKOCTEN U ra3oB. BeIBoJ ypaBHEHUS
bepnymiu. Hennepuuanbabie cucteMsl otcuera. Cuibl nHepuuu (2 gyaca).
Paszoen 2. Qusuyeckue ocnosvl mexanuxu
IpakTnyeckoe 3ansiTue 4

OcHOBBI peNATUBUCTCKONM MexaHuku. CreuuanbHas TEOpUs OTHOCUTEIBHOCTH
DiinmTeina (2 yaca).
IIpakTH4yeckoe 3ansaTHE S

[Toctynats! DifHIITeHA. B3anMoCBsA3b IpocTpaHcTBa U BpeMeHH.. [IpeobpazoBanus
Jlopennia. CrnenctBus u3 npeobOpazoBanuii JlopeHia: OZHOBPEMEHHOCTh COOBITUH B pPa3HBIX
CHUCTEeMax OTCYEeTa, JJIMHA Tell B Pa3HBIX CHCTEMax OTCYeTa, ATUTEIILHOCTh COOBITHI, MHTEpBAJI,
npeoOpa3oBaHMs CKOPOCTEN. DIEKTPOCTATHKA B BAKYYME U BEIIECTBE. DIEKTPUUCCKUN 3aps/I.
Huckpernocts 3apsna. 3akon Kynona. HanpsbkeHHOCTD 3ieKkTpudeckoro noss. . [Ipunmmn
CYTEPHO3UINH MOJIeH. DIEKTPUUECKUN JUMOJIb U €ro OBEIEHUE B 3JIEKTPUUECKOM ToJie.. Benenue
B BEKTOPHBIN aHaM3. [ pagueHT, MOTOK BEKTOpa, AMBEPTEeHIIMS. DIEKTPOCTaTHUECKas TEOpeMa
["aycca. Pabota anexkrpocrarnyeckoro noss. L{upkymnsius BeKTopa HalpsHKEHHOCTH
aNIeKTpocTaTnyeckoro noss. [lorenunan anexrpocraTndeckoro nois. Ces3p MEXy MOTEHIIMAIOM U
HaANPSHKEHHOCTHIO 3JIEKTPOCTATHUECKOI0 NOJIsl. DKBUIOTEHI[MAIbHbIE TOBEPXHOCTH.. [IpoBOAHMK B
ANEKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECHS 3aps/I0B Ha MpoBoIHUKE. [loBepxHOCTHAs
IUIOTHOCTD 3apsija. DIEeKTPOCTaTHUYECKOe MoJie B IIIOCKOCTU. [ToBeieHre mpoBOAHNKA BO BHEIITHEM
IIEKTPOCTATUYECKOM I0JIE. DIEKTPOCTATHUECKAs 3aIUTA. DIEKTPOEMKOCTh YEIUHEHHOTO
npoBoHUKa. [loTeHnman 3apskenHoro mapa. KonneHncaropsl. EMKOCTE KOHIEHCATOPOB Pa3InyHON
reoMeTpuueckoit koHpuryparuu. CoequHeHne KOHAeHcaTopoB.. CTaTHYecKoe MoJie B BEIECTBE.
Hwuanexktpuku. MoJieKyJbl JUANEKTPUKA KaK SJIEKTPUYECKUM TUMOJIb. DHEPTHS JUITOJS BO BHEITHEM
ANEKTPUUECKOM moJie. TUMbI JUANEKTPUKOB, TOBEACHUE TUAJIEKTPUKOB BO BHEIIHEM 3JIEKTPUUYECKOM
none. . [Tonsgpuzanus audnexkTpukoB. Tunel nonspusanuu. [lonsipuzoBanHocTs. [1mockuit
KOHJEHCATOP C AUAJIEKTPUKOM. JIM3IeKTpUUuecKas MIPOHULAEMOCTh cpe/ipl. CBsI3aHHBIE U CTOPOHHHE
3apsiabl. Bektop anexkrpudeckoro cMenieHus. Teopema ["aycca aiist BEKTOpa 3JIEKTPUIECKOTO
cmeneHns. O0beMHas IUIOTHOCTh SHEPTUHU AIIEKTPUYECKOT0 OIS B AUAJIEKTPUKE.. DHEPTHUs
B3aMMOJICHCTBUS SJEKTPUUECKUX 3apsiI0B. DHEPTUS 3apsHKEHHOTO IPOBOIHUKA. DHEPIUs
3apsKEHHOr0 KOHIeHcaTopa (2 Jaca).
IIpakTnyeckoe 3ansiTue 6

DHeprus 3MeKTpocTaThyeckoro noist. O6beMHast IIIOTHOCT SHEPTHH JIEKTPOCTATUIECKOTO
noJtst (2 Jaca).



IIpakTHyeckoe 3ansiTue 7

[TocTOAHHBIN JIEKTPUYECKUHN TOK. Y CJIOBHS CYIIECTBOBAHUS TOKAa. BEKTOp MIIOTHOCTH TOKa
(2 gaca).
IIpakTnyeckoe 3ansiTue 8

3akon Oma B quddepennnansHoi Gopme. ConpoTHBICHHE TPOBOAHUKOB. MOIIIHOCTH TOKA.
3akon JIxoyns - Jlenna B quddepennnansHoit popme (2 yaca).
Cemectp 2
Pazoen . Dnekmpuuecmeo u macnemuszm
IIpakTH4eckoe 3ansATHE 9

VYpaBHEHHE HEMPEPHIBHOCTU. DNEKTPOABIDKYILAsA cuia (2 yaca).
IIpakTnyeckoe 3ansaTue 10

3akon OMa B nHTerpasibHOU (hopme (1711 HeoJHOPOoIHOTO yuacTka 1ienu). [IpaBuna Kupxroda
JUIsl pa3BETBIIEHHBIX Lienel. B3anmopeiicTBue TokoB. OnpeneneHue equHUIbI CUIIbI TOKA aMIlepa.
BekTop MarauTHON nHAYKIMH. [[puHimn cynepno3nunyn MariuTHeIX nonei. [lone npmxymerocs
3apsaa. . MaruuTHas cuiioBasi JInHUA. J[BH>KEeHUE 3apsKEHHOM yacTHUIlbl B MarHUTHOM 1ione. Cuna
Jlopenmna. J/IBuxeHne MpOBOAHUKOB C TOKOM B MarHUTHOM monie. Cumna Amrepa (2 yaca).
IIpakTuyeckoe 3ansiTue 11

3akoH buo-Casapa-Jlaruiaca u ero npuMeHEHHE B pacyeTaXx MarHUTHBIX MOJEH MPOCTEHIINX
CUCTEM: MAarHMTHOE II0JIeé MPSMOr0 TOKAa, MAarHUTHOE II0Jié KPYroBOro TOKa. MarHUTHbIN
MOMEHT. MarHuTHbIN OTOK. . Teopema Octporpajackoro-I'aycca qyist MarHuTHOrO Mosis. Pabora,
coBeplIaeMast Ipu MepEeMEIICHUN TPOBOJHUKA C TOKOM B MArHUTHOM I10JI€. 3aKOH IMOJIHOTO TOKa.
[TpumeHeHue 3aKOHA OTHOTO TOKA JJIs pacueTa MarHUTHOTO MOJis Topoiina (2 vaca).
Paszoen . uzuxa xonebanuii u 8011
IIpakTnyeckoe 3ansitue 12

SBnenus snexTpoMarHuTHOM HHAYKIMH. OnbiTel @apases. 3aKOH 31EKTPOMarHUTHOM
unaykuuu Papanes (2 gaca).
IIpakTnyeckoe 3ansaTue 13

[TpaBuino Jlenna. SAABnenust camonnaykuuu. Bzanmuas nnaykuus. Toku @yko. O0bemHast
IUIOTHOCTh SHEPTUM MAarHUTHOTO MOJIs. MakcBeIOBCKask TPAKTOBKA SIBJICHUSI 3JIEKTPOMArHUTHOM
MHAYKIMH. Buxpesoe anexktpudeckoe nosne. Tok cmemenns. YpaBHeHne Makcsemia B
muddepeHIManbHON U UHTErpasibHON Qopmax. ["anpBaHOMarHuTHOE siBIeHUE (3¢ ekt Xoa).
[TpyHIMII OTHOCUTENIBHOCTH B JIEKTPOAMHAMUKE (2 yaca).
IIpakTHyeckoe 3ansaTue 14

OO1u1re cBeeHus 0 KoyebaTeNNbHbIX Mpoleccax. EquHbIN moaxoa kK KoneGaHusIM pa3InyHOMN
¢duznueckoil npupozsl (2 yaca).
IIpakTyeckoe 3ansaTue 15

KunemaTtnka rapmMoHHYecKuX Kojie0aHUM. . AMIUTUTY/A, KpyroBasi 4acToTa, ¢asza
rapMOHHYECKHX KoneOaHuit (2 Jaca).
IIpakTHyeckoe 3ansitue 16

I'paduueckoe nzo0pakeHre TapMOHUYECKUX KoJeOaHU (BEKTOPHbIE JUarpaMMbl). DHEprus
rapMoHH4ecKkux konebanuil.. CroxxeHne rapMoHHYecKux konebanuil. buenus. @urypsr Jluccaxy.
['apmonnueckuit ananus (Oypre-paznoxenue) (2 yaca).
Paszoen 5. Ocnosvl 6onrnogoti onmuku
IIpakTyeckoe 3ansaTue 17

Ou3nYecKuil CMBICI CHEKTPAIIBHOTO pa3yiokeHHs. MoynTupoBaHHbIe KOJeOaHu ..
Knaccuueckuii rapMoOHMUeCKU ocuisaTop. [IpykuHHBIM MasTHUK. PU3NYECKUI MAATHHUK.
Matremarnueckuit MassTHUK. CBOOOJHBIE TAPMOHUYECKUE KOJIEOaHUS B DJIEKTPUYECKOM
Kosie0aTeIbHOM KOHTYpe (2 yaca).
IIpakTHyeckoe 3ansitue 18

Wntepdepennus BonH. Ctosure BosHbL. BomHOBOI naket. ['pymnmnoBast cKOpocTb.. DIeMeHTH
rapMOHHMYECKOT0 aHaiu3a B ontuke. iutepdepenius ceera. KorepeHTHBIC BONHBL. . Y CIIOBUS
UHTEPPEPEHIIMOHHOTO0 MAKCUMyMa U MUHUMYyMa. Pacuet nnTepdepeHIMOHHON KapTUHBI OT ABYX
HMCTOYHHKOB (2 yaca).



Paszoen 6. Keanmosas ¢uzuxa
IIpakTnyeckoe 3ansiTue 19

KorepentHocts, BpeMeHHas ¥ mpocTpancTBeHHas1. [lonsTre o ronorpadum.. Judpaxums
ceeta. [Ipunuun I'olirenca-®Openens. [IpsimonuHeliHoe pacnipocTpaHeHue cBeTa. 3akoHbl DpeHers.
Hudpakuus Openenst Ha npumepe Kpyrioro orseperus. . Audpaxmus Opaynrodepa or oxHoiM
uienu. Judpakunonnas pemerka. Audpakinonnsiii criektp. Jucnepeus cBera, HopMaibHas U
aHoMmainbpHas. HopmanbeHbie Moabl (2 yaca).
IIpakTnyeckoe 3ansitue 20

[Tonapuzanus cera. EcrecTBeHHBIN U noasipu3oBaHHbIi cBeT. [lonspoun. 3akon Mairoca.
Bpaiuenue miockoctu nonspusanuu. [lonspusanus ceera mpu OTpa>keHUU U MPEIOMICHUN. 3aKOH
Bprocrepa. . Dddexr Homnepa mis cBeToBIX BoMH. M3nyuenue Bapunosa-Uepenkopa. [[BoitHoe
nyuyenpenomiuenue. [Ipuzma Hukons. MckyccrBennast ontuueckast anuzorponus. ypbe-onTuka (2
qaca).
Pazoen 7. Cmacmuueckas ¢puszuxa u 0cHogbl mepmoOUHamMuKu
IIpakTuyeckoe 3ansitue 21

TennoBoe n3nyuenue u ero 3aKoHbl. KopmyckyssipHO-BOJIHOBOM nyanu3M. KBantoBas
npupoa u3nyyeHus. TernoBoe U3Iy4eHHe U €ro XapakTepUCTUKU. AOCOIIOTHO YEPHOE TeI0. 3aKOH
TeruioBoro usnydenusi Kupxroda. 3akonsl TerioBoro uznydenus Ctedana-bonpiiMana u cMeleHus
Buna. ®opmyna Penes-Ixunca. opmyna [1nanka. Dueprus porona. OnTudeckas IupoMeTpHs.
Panuanuonnas, BeTOBas, SPKOCTHASA TeMIepaTyphl.. BHenHuit oToaGdexT u ero 3aKoHbI.
VYpaBuenue Ditnmreiina g porodddexra. Onbitel Modde u JodporpaBosa, Basuinosa. Dpdext
KomnTona u ero snementapnas teopus. [laBnenue csera. Macca u ummynsc GoroHa. EauncTBo
KOPIIYCKYJIAPHBIX M BOJHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOrO u3iay4yeHus. [ unoresa ne bpoins..
[Tpunumn HeonpeaeneHHoCTH (2 vaca).
IIpakTuyeckoe 3ansaTHe 22

KBanToBoe cocTosHue. 3alaHue COCTOSIHUSI MUKpOJacTull. BomHoBas pyHKIMS U ee
ctatnueckuid cmpici. [Ipuniun cyneprnosunuu.. KBanToBble ypaBHEHUS 1BUKeHUS yacTull. OOmiee
ypaBHenue Hlpenunrepa. Craunonapaoe ypasaenue Llpenunrepa. OnepaTopsl pu3nuecKux
BenuuuH. YacTuiia B 0JTHOMEPHOI MPSIMOYTOJIbHON "MOTEHIIMAILHOM siMe" ¢ 0ECKOHEUHO BHICOKUMU
cTeHKaMHu. J[BrkeHre CBOOOHOM YacTHUIIHI (2 Jaca).
Pazoen 8. Cospemennasn ¢puzuueckas xapmuna mupa
IIpakTnyeckoe 3ansaTne 23

CobcTBeHHas MPOBOAMMOCTH OTYITPOBOAHUKOB. [IpuMecHast mpoBOIMMOCTb
MOJIyIPOBOJHUKOB. P-n nepexon.. @oTonpoBoguMOCTh NOJYyNIPOBOJHUKOB. JIFOMMHECLIEHIIUS
TBEPBIX Te. KOHTAKT 3JIEKTPOHHOTO U JBIPOYHOTO MOIYITPOBOIHUKOB (p-n mepexon) (2 yaca).
IIpakTH4eckoe 3ansaTHe 24

Cucrema 3apspkeHHbIX dacTull. CoBpeMeHHas (u3nueckas kapTuHa Mupa. YacTuubl u
anTudactuiel. KBapku (2 yaca).

4.1.2.3. Ilepeuennb J1adopaTOpHbIX padboT

Cemectp 1
Pazoen 1. Beeoenue. I[Ipeomem pusuxu, memoost puzuueckozo ucciedo8anus, Cmpykmypa u 3a0adu
Kypca
JlabopaTopnas 1.

N3ydyeHne 0CHOBHOTO 3aKOHA TMHAMUKH BpaIIaTeIbHOTO IBUKEHHUS (4 yaca).
JlaboparopHnas 2.

Omnpenenenue CUIIBI TPEHUS TIPU BpalllaTeTbHOM JABMKEHUU TBEPIOTO Tena (4 yaca).
Paszoen 2. Qusuyeckue ocHosvl mexanuxu
JlabopaTopnas 3.

Ompenenenre MOMEHTA WHEPITUU TBEPABIX Tel (4 Jaca).
Pasoen 3. Dnexmpuuecmeo u macnemuszm
JlabGoparopHnas 4.

H3mepenue 37eKTpUIecKoro CONpOTUBICHHUS TPOBOTHUKOB (4 aca).



Cemectp 2
Paszoen . @uzuxa xonebanuii u 6011
JlabopaTopnas 5.
N3mepenue 3neKTprUuecKoil eMKOCTH KOHACHCATOPOB (4 Jaca).
Paszoen 5. Ocnosvl 6onrnogot onmuku
JlaGoparopHas 6.
HccnenoBanue xapakTepUCTUK MarHUTHBIX IoJieH (4 Jaca).
Pazoen 6. Ksanmosas uszuxa
JlabopaTopnas 7.
N3ydenue kone0aTebHOrO ABMKEHUS C TOMOIIbIO MPYKUHHOTO MasiTHHUKA (4 yaca).
Pasoen 7. Cmacmuueckas usuxa u 0CHO8b1 MEPMOOUHAMUKU
JlaGoparopnasn 8.
CHsiTHE pe30HAHCHOHM KPUBOM U OIpeesieHHe JOrapu(pMHUUECKOTO JEKPEMEHTa 3aTyXaHus
KoJjebanuit (4 yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-METOAMYECKOE O0eceyeHre CAMOCTOATEIbHOM

padoThbI

IlepeueHb TeM, BBIHECEHHBIX Ha CAMOCTOSITEIIBHOE U3yUEHUE:!
1. OcHOBHBIE NEPUOABI U 3Talbl B pa3BUTUU (pu3uku. Pusznyeckue MOJAEIN: MaTepUaabHas TOUKa,
cucTeMa MaTepHuajbHbIX TOUYEK, a0COMIOTHO TBepaoe Teno. Cucrema oTcueTa U JeKapToBa CUCTEMA
KoopauHat. KuHemaTuka MarepuanbHOM TOYKH U TBEPAOTO Tea.
2. Jlunamuka. IIpuHuun oTHOcHTENbHOCTH, mpeoOpa3zoBaHus ['amunes. VHepuuaibHble CHCTEMBI
otcuera. Macca, cuna u umnyinsc. [lepoiit 3akon Herotona. 3akon Becemuphoro tarorenusi. Cuia
TSDKECTH M Bec Tena. Bropoil 3akoH HbroTOHa kak OCHOBHOE ypaBHEHHME IBHKeHusA. Cuna Kak
IIPOU3BOHAs UMITyJbca. Tperuil 3akoH HeroToHa.
3. 3akoH coxpaHeHus wumnyiabca. LleHTp wnHepuuu. Teopema O ABM)KEHHHM LIEHTpAa HHEPLMH.
PeaktuBHOE nBHKEHUE. Y paBHeHUs Memepckoro u L{nonkosckoro.
4. Pabora cunbl. MomHocts. Kunernueckas sHeprus. Ilorennmanbhas sHeprus. [lomnas
MeXaHU4YecKasi SHeprusl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTUu.
5. Bpamienue Ttena BOKpyr HenmoaBWKHOM ocu. MomeHT nHepuuu. Teopema Illteiinepa. OcHOBHOE
ypaBHEHHE AMHAMMKHU BpallaTeIbHOrO JBWKeHUs. KuHeTnueckas sHeprust TBEpAoro reaa. MomMeHT
UMITyJIbCaA TBEPJOTO Teja. 3aKOH COXPAaHEHUSI MOMEHTa UMITYJIbCA.
6. ba3zoBble MOJeNM ANIEKTPOIMHAMUKU. 3aKOH COXpPAaHEHHs JIEKTprUUecKoro 3apsaa. 3akoH Kymona.
HanpspbkeHHOCTD  dekTpuueckoro mois. [IpuHuun cyneprno3unmy i HanpsbkeHHOCTH. IloTok
BEKTOpa HaIPsKEHHOCTH 3jekTpuueckoro noiist. Teopema I'aycca. [Ipumenenue teopemsl ['aycca
JUIsl pacyeTa HalpsHKEHHOCTH DJIEKTPUYECKOTO IT0JISA, CO3/1aBAEMOT0 3apsHKEHHBIMU TEJIaMHU.
7. IloteHuunan snexTpuueckoro mnois. IlpuHnun cynepno3unuu uid noteHuuana. Ces3b MEXAY
HaNPSDKEHHOCTHIO M TOTEHIIMAIIOM 3JIEKTPOCTATHYECKOTO TIOJIS.
8. DOmektpuueckas eMKocTb. KonpaeHcaropsl. CXeMbl COEAMHEHUs KOHJIEHCATOPOB. OHEPTHs
IIEKTPUYECKOTO TIOJS 3apsDKEHHOIO KoHJeHcartopa. [IIOTHOCTH PHEPrUM 3JIEKTPUYECKOIO IOJISL.
Hwsnextpuku. [lonsipusanus AU3IEKTPUKOB.
9. IlOCTOSHHBIN 53JIEKTPUYECKMM TOK, YCIOBHS BO3HMKHOBEHMsSI M CYLIECTBOBAHHSA TOKa
npoBoauMocTi. Cwmita Toka. Bektop mmotHoctu Toka. 3akoH Oma B muddepenumanbHon Gopme.
DNEKTPUYECKOE CONPOTUBIIEHUE. DIEKTPOABIIKYILAS CUJIA, AIIEKTPUUECKOE HanpskeHue. 3akoH Oma
B uHTerpaigbHoi Qopme. TemnoBoe neicTBUE 3ieKTpUyeckoro Toka. 3akoH Jlxoynsa-JleHua.
MomHocTh TOKA.
10. Pacuer pa3BeTBiIeHHBIX Liened mocTosHHOro Toka. IIpaBuna Kupxroga. bananc momHocTteil B
IEKTPUYECKOW LEMU. OJNEKTPUUECKUH TOK B JKHMAKOCTAX M raszax. 3akoHel Papanes i
ANEKTPOJIN3A.
11. Hanpsik€HHOCTh M MHIYKIMS MOCTOSITHHOIO MarHUTHOTrO noust. [IpuHuun cynepno3unuu. 3akoH
buo-Caapa-Jlamiaca. 3apsa u npoBoaHUK B MarHUTHOM mnojie. Cuia Jlopenma. 3akoH Awmrmepa.
VYckopurenu 3apsokeHHbIX yacTHl. IIoTOK M LUpKyasnus BEKTOpa MHIYKIUM MarHUTHOIO IIOJIS.
Teopema I'aycca nus moToka BEKTOpa MHAYKLMM MATHUTHOTO ITOJIA B BaKkyyMe. PacueT MarHuTHOro
0JIS1 COJIEHOU /.



12. MarnutHoe mnozne B BewiecTBe. MarHeTuku. MarHutHas NpPOHUIAEMOCTh M MarHUTHas
BOCIIPUUMYMBOCTE. BekTop HamaranunBanusa. HanpsbkeHHOoCTs MarHuTHOTO nois. IIpupona nua- u
napamarHetn3ma. ®eppomaraerusm. Jlomensl. HamarnmumBanue ¢eppomarseTuka (THCTEpe3uc,
KOApLUTHUBHAs CUJla, OcTaToYHas uHAyKus). Temneparypa Kropu.
13. SIBnenue snexTpoMarHuTHOM MHAyKUMH. 3akoH ®apanes. Ilpasuno Jlenna. CamouHIykuwms.
NHayKTUBHOCTb. DHEprusi MarHuTHOro mnoss. IlnotHocts sHeprum mMarHutHOro mnois. [IpuHuun
JeMCTBUS MHIYKIIMOHHOTO T'eHepaTopa, aCHHXPOHHOTO JIBUTATEISA, TpaHChopMaTopa.
14. DnekTpoMarHUTHOE II0JE€, TOK CMEIICHHS. YpaBHeHHUs MakcBeija B HHTETPajJbHOU U
muddepeHmansHol Gopme.
15. KonebGanus, MX OCHOBHBIC XapaKTEPUCTUKH. YpaBHEHUS CBOOOIHBIX KojeOanuwii. Momuenb
JUMHENMHOro rapMoHu4eckoro ocuuwuiatopa. CroxkeHue TrapMOHMUYECKHUX KosieOaHuil. buenus.
®durypsl Jluccaxy. 3aryxaroniye Koye6aHus, OCHOBHbIE XapaKTEPUCTUKH.
16. BoiHyKIeHHBIE 3JI€KTPOMarHuTHbIE KosieOaHus. ["TapMoHnueckue nepeMeHHble TOKU. 3akoH Oma
JUIS LIETIN TIEPEMEHHOT0 TOKa. Pe30HaHC HaIIPsHKEHUH U TOKOB.
17. BonnoBsle npoueccsl. BonHoBoe ypaBHeHue. [lnockas BonHa. da3oBas u rpymnmnoBasi CKOPOCTH,
4acToTa, JAJMHA BOJHBI, BOJIHOBOE uMcio. BonnoBoit nmaker. Dpdexr Jomnepa. Murepdepenuus u
mudpaknus BoiaH. KorepentHocTs. U3nydenue, paccesHue, MOTIIOMEHHUE, IPEIIOMIICHHE, TUCTIEPCHS
3JIEKTPOMAarHUTHBIX BOJIH. MOJENb JUIIOJIBbHOTO U3JIy4EHUS.
18. HWurepdepenunss m gudpakuus csera. Judpakmmonnas pemrerka. Jlucmepcust cBera.
[Tonsspu3zanus ceera.
19. Mognenb uaeanpbHOro rasa. YpaBHEHUE COCTOSHUSI HMJA€aIbHOrO raza. BHyTpeHHsst sHeprus.
Tepmoaunamuyeckas padora. Tertora. Teroemkocts. [lepBoe Hauaio0 TepMOAUHAMUKHY.
20. Iuxnuueckue mnpouecchl. Bropoe Hauano TtepMoauHamMuku. TemsoBble JBUTaTeNd MU
xonoauibHble yetaHoBKU. [luki Kapro. KIIJ[ TerioBoro neuraresns. DHTpoONus.
21. Baemnnii poroadpdexr. YpaBuenue Diinmreitna. @oToH. DHEPTHUs, Macca U UMITYIIbC (OTOHA.
22. BonHoBbIe cBOMcTBa MHUKpo4acTULl. COOTHOIIEHHS HEONPEINECICHHOCTEH [UIsl KOOPAMHATHI U
UMITyJIbCa, SHEPTUU U BpeMeHU. BonHoBass (QyHKIMS U CBA3aHHBIE C HEIO MOHATHS (IJIOTHOCTH
BEPOSITHOCTH, BEPOSATHOCTh, CPEHNE 3HaUeHUs (pU3NUeCcKUX BeIMUYUH). BpeMeHHOoe U cTalioHapHoe
ypaBHenus [lIpénunrepa.
23. OmnepaTopsl HMMIyJIbCA, SHEPrMHM, MOMEHTa HMIIyJIbCca, COOCTBEHHble 3HaudeHHs. KBaHTOBoe
cocrosiHue, BbIpoXkaeHHe. CnuH 3nekTpoHa. BonHOBasg (yHKIMS 3J€KTpoHAa C Y4E€TOM CIHHA.
Bonnosas ¢ynkiust MHorux yactuil. [Tpunnun [aymm.
24. KanToBas Mojenb uiaeanbHOro rasza. Pacmpenenenuss depmu-/lupaka um bosze-DitHmreiHa.
OnextpoHHbI ra3z npu T = 0. DOneprua ®@epmu. KBaHTOBBIN JIEKTPOHHBIN ra3 B TBEPAOM TEIE.
3oHHas Teopus. [[poBOTHUKH, TUAIEKTPUKU U TOIYIPOBOAHUKY B 30HHOW TEOPUU TBEpOro Tena. P-
n nepexoA. nonpl, TpaH3UCTOPBI.
25. MarnuTHbIe cBOMCTBa TBepAbIX Tel. [Ipupoaa nua-, mapa- u peppomarueTusma.

Jlis caMOCTOSTENbHOM paboThl HMCIONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOEHHUIO
JUCIUIUIMHBI U U3JITaHUS U3 CIHCKA MPUBEICHHONW HUKE OCHOBHOM U JIOTIOJHUTEILHOU JTUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedeparos, TP, PI'P, PIIP

He mmanupyercs.

4.1.2.6. [IpumepHbIi epevYeHb TEM KYPCOBBIX padoT (IIPOEKTOB)
He mmanupyercs.



4.2 ®opma 00y4eHHsI: 3209HAS
YpoBeHb 6a30BOro 00pa3oBaHus: CpeHee ooIee.

Cpoxk o0yueHus 5.
Bcero ®opma
Tpynoem- Jlek- Hpaxru- | Jlabopa- Koncyab- (KOHTAK- MPOMEKYTOYHOr0
KOCTb, qyecKue TOPHBbIE KonT- CPC,
Cemectp umu, Taums, THas KOHTpOJIsI (3K3.,
yac./ 3a4. 3aHATUS, | PadoThI, poJib,uac. qac.
qac. gac. padora), 3ad4., 3a4. C 01I.)
(91 8 yac. yac.
qac.
2 14474 6 6 4 3 0,6 19,6 115,75 IKk3.(8,65)
3 144 /4 8 8 8 4 0,6 28,6 106,75 Ixk3.(8,65)
Hroro | 288/8 14 14 12 7 1,2 48,2 222,5 17,3
4.2.1. CTpyKTypa IMCHUIINHBI
KonraktHas padota
00ydJaroIuxcs ¢ <
MeJarornyeckuM pabOTHUKOM 8
- Q dopMa TeKyIIero
S| 2| = & KOHTPOJIS
= = =
2. = 8| o < ycreBaeMocTH (1o
= = O V) = jast
Ne Paznen (tema) 3 5 s g = . e HEZIETAM
m\t JIACHUATLIUHBI = Sl ol g o & S| 3 et cemectpa), popma
O 5| 2| =# E 28| & = TIPOMEKYTOUHO
5 3 8—* 4 = > g 5 aTrecTanuu(mmo
= gl g ¢ MR g ceMecTpam)
c| 5| B & 5
S| & I @)
ol :2
=l s
1 Beenenue. IIpenmer 2 6|6 1|4 39,75 | KOHTpoOJbHas
(GU3HUKH, METOIbI pabota, TecT
¢du3uueckoro
HCCIIeIOBaHUS, CTPYKTYpa
U 3aJ]a4u Kypca
2 DU3NYECKUE OCHOBBI 2 76 KOHTPOJIbHAS
MEXaHUKH pabora, TecT
Bcero 3a cemectp 1441 6 | 6 | 4 | + 3 10,6 |115,75 JK3.(8,65)
3 DIIEKTPUYECTBO U 3 4 | 4| 4 39,75 | KOHTpoOJbHas
MarHeTu3M pabora, TecT
4 ®dusuka konaeOaHu u 3 8 KOHTPOJIbHAS
BOJTH pabora, TecT
5 | OcHOBBI BOJTHOBOW ONTUKHA | 3 4 KOHTpPOJIbHAS
paborta, TecT
6 KBanroBas ¢usuka 3 18 KOHTpPOJIbHAs
paborta, TecT
7 Cractuueckas pusmka u 3 37 KOHTPOJIbHAS
OCHOBBI TEPMOTUHAMUKHU paborta, TecT
8 | CoBpemenHas ¢uznuueckas | 3 0 KOHTpPOJIbHAS
KapTHHA MHpa pabota, Tect
Bcero 3a cemecTp 132 4 | 4| 4 | + 4 10,6 106,75 JK3.(8,65)
Wtoro 27611010 | 8 7 (12| 2225 17,3




4.2.2. Conepxkanue TUCHUILTHHBI

4.2.2.1. llepevyennb JeKuni
Cemectp 2
Pazoen 1. Beeoenue. I[Ipeomem pusuxu, memoost puzuneckozo ucciedo8anus, Cmpykmypa u 3a0adu
Kypca
Jlexnus 1.

Lenpb u 3a1a4n Kypca QU3UKU B CTAHOBJICHUH UHXKEHepa-TexHoora. O mocneacTBusX
pohecCHOHANBHOM NESTEIbHOCTH ¢ TOYKH 3pEHUs eIMHCTBA 6rochepsl 1 OMOCOLUaTBLHON TPUPOIBI
yenoBeka. [Ipeacrasienne o BeeneHHOH U B IEIOM Kak (PU3MUECKOM O0BEKTE U €€ HBOIIOIUH.
buocdepa. BzaumoneiictBue opranuzma u cpefipl. MeToapl TEOPETHUECKOTO U 3KCIIEPUMEHTAIBHOTO
uccnenoBanuii B puznke. DyHaaMeHTAIbHOE €MHCTBO €CTECTBEHHBIX HAayK, HE3aBEPIICHHOCTh
€CTECTBO3HAHUS U BOZMOXKHOCTH €T0 JaJbHEUIIEero pa3Butus. Baxkueinme sTansl UCTOPUH (PU3UKU.
Pousb ¢pu3nky B pa3BUTUHM TEXHUKU U BIMSHUE TEXHUKU Ha pa3BuUTHE (GU3MKH (2 yaca).

Jlexnus 2.

[IpenMer MexaHUKH. DJIEMEHTbl KHHEMAaTUKU TOUKU. DU3NUECKOE MOJIETUPOBAHHE.
He3aBucuMoCTp mpocTpaHCTBA OT BPEMEHM B KIIacCHMUECKOW MexaHuke. KuHemartnueckoe
ONMCAaHNE ABM)KEHUS. DJIEMEHTHI BEKTOPHOI anreOpsl. Bektop nepemenienus, myTb, CKOpOCTb U
YCKOPEHHE B CIIy4ae KPUBOJIMHEHHOTO ABUKEHUS U MaTEPUAIbHOW TOUKU. BBeleHne MOHATHS
HOPMAaJIbHOTO ¥ TAaHTEHIIHAILHOTO YCKOpEeHUH Toukn. OO M3MEpEeHUsIX U UX CIeHU(PUIHOCTH B
¢uzuke. O cMbIce MPOU3BOAHON M UHTErpaja B PU3UKE MPUIIOKEHUHU K PU3MUECKUM 3a]]auaM.
Crenenn cB0OOIbI, MATEPHATIHLHOM TOUKH U Tema. [loHATHE 00 0000UICHHBIX KOOPIUHATAX.
KunemaTtuka TBep0ro Tena. YrioBas CKOPOCTh U YIJI0BO€ yCKOpeHue Tena. Kunematuueckue
XapaKTEPUCTUKHU BPaILLlaTEIbHOTO JIBM)KEHHUS U UX CBSA3b C KHHEMATUYECKUMU XapaKTEPUCTUKAMU
MOCTyNaTenpHOro JBmwkeHus. Kinaccuueckasi, pelsiTUBUCTCKAs, KBaHTOBas (2 yaca).

Jlekums 3.

[loHsiTHE COCTOSIHUS B KJIACCUYECKOM M KBAHTOBOM MEXaHUKE. ['paHUIbl IPUMEHSIEMOCTH
KJaccuueckor Mmexanuku. CoBpeMeHHasi TpakToBKa 3akoHOB HeroTona. [lepBriit 3akon HeroToHa Kak
MOCTYJIAT O CYIIECTBOBAaHUU MHEPIHUAIBHBIX CUCTEM oTcueTa. COBpeMEHHasi TPAKTOBKA MOHATHS
CHUJIBI KaK Mepbl UHTEHCUBHOCTH B3aWMOICUCTBHUS TEJ, IPOSBISAIOLIEIHCS B U3MEHEHUH UMITYJIbCA TEJ
3a BpeMsl UX B3auMozencTBuil. Bropoit 3akoH HproTOHA Kak ypaBHEHUE NBUKEHUS Tea. TpeTuid
3akoH HeroToHa U cinyyau ero HapymeHus. [IpeodpazoBanus ["anumnes. [IpuHIIMT OTHOCUTETHLHOCTH
B KJIACCHUECKON MeXaHUKe. 3aKOH COXpaHEeHHs UMITyJIbca Kak PyHIaMEeHTaIbHBIN 3aKOH MIPUPO/IBIL.
Cuctema nieHTpa Macc. TeopeMa o IBHKEHUU IIEHTpa HHepLnH (2 Jaca).

Cemectp 3
Pasoen 2. Qusuueckue 0cHOBbL MeXAHUKU
Jleknus 4.

JIBr>keHue Ten ¢ mepeMeHHOoN Maccoil (BbIBOJ ypaBHeHUI Memepckoro u [{lnoakoBckoro).
[IpuHIUIT OTHOCUTENBHOCTH B KJIACCUYECKON MEXaHUKE. AJAUTUBHOCTh MacChl U 3aKOH COXpaHEHUs
Macchl B JOPENIATUBUCTCKON MEXaHUKE U 00BEAMHEHHUS €r0 C 3aKOHOM COXPaHEeHMsI SHEPTul, B
PENATUBUCTCKON MEXAHUKE B CBA3M C YCTAHOBJIEHHON B3aMMOCBSA3bI0 MEXy SHEPTUEN U MACCOM.
PenstuBuctckas macca. PelsITHBUCTCKHIT UMITYJIBC. 3aKOH COXPAaHEHHSI MOMEHTA UMITYJIbCa TeJa.
MowmeHT cuibl. OCHOBHOM 3aKOH IMHAMUKH BPaIIATEIbHOTO JBUKEHUS. MOMEHT MHEPIIUH Tela.
MomeHT umnyibca. 3aKOH COXpaHEeHHUsI MOMEHTa UMITyJIbca Tena (2 yaca).

Jlexnus S.

VYpaBHeHMsI IBUKEHUS U PaBHOBECHSI TBEPAOIO Tesa. DJIEeMEHThl MEXaHUKU KUAKOCTEN U
ra3zoB. BeiBoj ypaBHenus bepnyinu . Hennepunanbusie cucteMsl orcueTa. Cuibl uHepuuu. OCHOBBI
pPENATUBACTCKOM MexaHukH. CrienuanpHas Teopus OTHOCHUTEIBHOCTH DMHITENHA. [locTynarsl
OiHmreitHa. BzanMocBs3b npoctpancTBa u BpemeHu. [Ipeodpazosanus Jlopenna. Crenctsus u3
npeoOpa3zoBannii JIopeHiia: OJHOBPEMEHHOCTh COOBITHH B pa3HBIX CUCTEMaX OTCYETa, JTMHA Tel
B Pa3HBIX CHCTEMaX OTCYETa, JUINTEIbHOCTh COOBITHI, HHTEPBAJI, Ipeodpa3oBaHus cKkopocTeit (2
qaca).



Pasoen 3. Dnexmpuuecmeo u macnemuszm
Jleknus 6.

DNEeKTpOCTaTUKA B BAKYYyME U BEIIECTBE. DIEKTPUUECKUH 3apsl. JIMCKPETHOCTD 3apsija.
3akoH Kynona. Hanpsiak€eHHOCTB 35IeKTpruyecKoro nosist. [IpuHuun cyneprno3uiyu moseu.
DNEKTPUUECKUN JUIOJb U €r0 OBEIECHUE B JIEKTPUUECKOM I10JIe. BBe/ieHNE B BEKTOPHBIN aHAJIN3.
['paauient, mOTOK BEKTOpa, AMBEPreHIIHs. DileKTpocTaTudeckas reopema ["aycca. Pabora
AJIEKTPOCTATUYECKOTrO 1ouisl. L{upKyssaus BEKTopa HalpsDKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS.
[ToTeHuman 3meKTpocTaTHYeCKOro noiid. CBsA3b MEXAY HOTEHIIMAIOM U HAIIPSIKEHHOCTBIO
JIEKTPOCTATUYECKOTO MOJIsI. DKBUIIOTEHIIMAIbHbIE IOBEPXHOCTH. [IpoBOIHUK B
3JIEKTPOCTATHYECKOM I10JI€. Y CJIOBUE PAaBHOBECHUS 3aps/10B Ha TpoBoAHUKE. [loBepxHOCTHAs
IUIOTHOCTD 3apsja. DIEKTPOCTaTUHYECKOE NO0JI€ B INIOCKOCTH. [ToBeieHne IpOBOAHNKA BO BHEIIIHEM
3JIEKTPOCTATHYECKOM I10JIe (2 Jaca).

Jlekumus 7.

DIeKTpOCTaTUYECKas 3alIUTA. DIEKTPOEMKOCTh YEAUHEHHOr0 NpOBOAHUKA. [loTeHnman

3apspkeHHoro mapa. Konnencaropsi (2 yaca).

4.2.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI

Cemectp 2
Paszoen 1. Beeoenue. [Ipeomem gpusuxu, memoost (husuuecko2o ucciedo8anus, CmpyKkmypa u 3a0asu
Kypca
IIpakTnyeckoe 3ansiTue 1.

KunemaTtuka nmocrynarenbHOro JIBHXKEHHS (2 daca).
IIpakTnyeckoe 3ansiTue 2.

Kunematuka BpamareabHOTO ABMXKEHUS (2 yaca).
IIpakTnyeckoe 3ansiTue 3.

JlunaMuyKa mocTynaTeIbHOTO ABMKEHUS (2 yaca).
Cemectp 3
Pasoen 2. Qusuueckue 0cHOBbL MeXAHUKU
IIpakTH4eckoe 3ansaTHe 4.

JlunaMuka BpamarTeabHOTo ABMKEHHUs (2 Jaca).
IIpakTH4yeckoe 3ansTHE S.

3aKOH COXpaHEHMsI SHEPTUU B MEXAaHUKH (2 yaca).
Paszoen 3. Dnexmpuuecmeo u macnemusm
IIpakTHyeckoe 3ansaTHE 6.

MowmeHT uHepuuu Tena (2 yaca).
IIpakTHyeckoe 3ansitue 7.

MowmeHT cuibl (2 daca).

4.2.2.3. Ilepeuennb JJadopaTOpHbIX padboT

Cemectp 2
Pazoen 1. Beeoenue. [Ipeomem pusuxu, memoost puzuueckozo ucciedo8anus, Cmpykmypa u 3a0adu
Kypca
JlaboparopHnas 1.

Beruucrienue morpenHocTy npu Gu3nYeckux u3MepeHusx (4 yaca).
Cemectp 3
Pasoen 2. Qusuueckue ocHogbl Mexanuxu
JlaboparopHnas 2.

Onpenenenre MOMEHTa HHEPLIMU TBEPABIX Tel (4 yaca).
Pazoen 3. Dnexmpuyecmeo u macnemusm
JlabopaTopnas 3.

M3yueHne 0OCHOBHOIO 3aKOHA JUHAMUKHU BpALIATeIbHOIO IBUKEHUA. OnpeieleHue CUlbl
TPEHMsI IIPU BPALATEIbHOM JIBUKEHUH (4 yaca).



4.2.2.4. IlepeyeHb TeM U y4eOHO-MeTOAUYECKOE O0eceueHre CAaMOCTOATEIbHO

padoThI

IlepedyeHn TeM, BBIHECEHHBIX HA CAMOCTOSITEIILHOE U3YUCHHUE:

1. Henb 1 3a1aun Kypca QU3MKU B CTAHOBIIEHUU MH)KeHepa-TexHoora. O MmocieacTBUsIX
npodeCCHOHATIBHOMN IeATETFHOCTH ¢ TOYKH 3pEHUs eMHCTBA Onocdepsl 1 OMOCOIMATBHOM TPUPOIBI
yenoBeka. [Ipencrasnenue o Beenennoil u B ieinoM kak pu3ndeckoM 00beKTe U €€ IBONIOIHH.
buocdepa. BzaumoseiictBue opranusma u cpebl. MeTo bl TEOPETHIECKOTO U IKCIIEPUMEHTAITBHOTO
UCCJIEIOBaHUM B (pU3UKE.

2. @yHJ1TaMEHTAJIbHOE €IMHCTBO €CTECTBEHHBIX HayK, HE3aBEPIIECHHOCTh €CTECTBO3HAHUS U
BO3MOXKHOCTH €T0 JalbHEWIero pa3BuTus. Baxkueiue stansl uctopuu pusuku. Ponb ¢pusuku B
Pa3sBUTHU TEXHUKHU U BIMSHUE TEXHUKH HA PAa3BUTHE (PU3HKH.

3. [IpeameTr MmexaHUKU. DIIEMEHTbI KHHEMATHKU TOUYKU. Dusnyeckoe MoieaupoBaHue.
HesaBucumocTs mpocTpaHCTBA OT BPEMEHHM B KJIACCM4ECKOM MexaHuke. Kunematmyeckoe
OIMCaHUE ABMKECHUS. DJIEMEHThI BEKTOPHOI anreOpsl. BekTrop nepemeneHus, myTh, CKOPOCTh U
YCKOPEHHE B CIIy4ae KPUBOJMHENHOTO JBHXKEHUS U MAaTEPUATILHON TOUKU. BBeIeHNE MOHATHSA
HOPMAJIBHOTO U TAHT€HIIUAIIBHOTO YCKOPEeHU TOUkH. O0 U3MEPEeHUSIX U X CHEIU(PUIHOCTH B
¢uzuke. O cMbICIIe TPOU3BOTHON M MHTETpala B (PU3HKe MPHUIOKEHUN K PU3NICCKUM 331a4aM.

4. CreneHu cBOOObI, MAaTepUAIbHOM TOUKH U Tena. [ToHsaTre 06 060011IeHHBIX KOOPAHHATAX.
KunemaTtuka TBep0ro Teia. YIiioBas CKOPOCTh U YITIOBOE YCKOPEHUE TeIa.

5. KunemaTtnueckue XxapakTepUCTUKU BpPaIaTeIbHOIO JBUKEHHS U UX CBA3b C
KMHEMaTUYECKUMH XapaKTEPUCTUKAMHU ITOCTYyNATeNIbHOro IBMkeHus. Kitaccuueckas,
PESITUBUCTCKAs, KBAHTOBASI MEXAHUKHU.

6. [lonsiTvie cOCTOSIHUS B KJIAaCCUUECKON M KBAHTOBOM MeXaHUKe. [ paHUIbl IPUMEHSIEMOCTH
KJIACCUYECKOW MEXaHUKH.

7. CoBpemeHHast TpakToBKa 3akoHOB HeroToHa. [1epBsiii 3akoH HploTOHA Kak mocTynar o
CYILIECTBOBAaHUU MHEPLMAIBHBIX CUCTEM oTcueTa. CoBpeMeHHask TPAaKTOBKA MOHITHS CUJIbI KaK MEpPbI
WHTEHCHUBHOCTH B3aUMOJECUCTBUS TEJ, POSABIAIOMICHCS B U3MEHEHUH UMITYJIbCa TEN 3a BPEMS UX
B3aMMOJICUCTBUM.

8. Bropoii 3akon HproTOHA Kak ypaBHeHHUE ABUKEHUs Tena. Tpetuit 3akodH HeroToHa 1
ciyuyau ero Hapymenus. [IpeoOpa3oBanus [annnes. [IpuHIMI OTHOCUTENBHOCTH B KIACCHYECKOM
MeXaHMKe. 3aKOH COXpaHEHHs UMITYJIbCa KaK (pyHIaMEHTaJIbHBIN 3aK0H npupoasl. Cuctema 1eHTpa
Macc. TeopeMa 0 IBMIKEHUU LIEHTPA UHEPLIUH.

9. JIBwkeHue Tes ¢ MepeMEeHHON Maccol (BhIBOJI ypaBHeHUM Mermiepckoro u [{nonkoBckoro).
[TpyHIMII OTHOCUTENBHOCTH B KJIACCUYECKON MEXAHHMKE.

10. A1IUTUBHOCTD MacChl U 3aKOH COXPAHEHUSI MacChl B JOPENIATUBUCTCKON MEXaHUKE U
00BbETMHEHNS €T0 C 3aKOHOM COXPAaHEHMsI SHEPI Ui, B PENIATUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJIEHHOM B3aMMOCBS3BIO MEXK]ly SJHEpruel u maccoil. PeratuBucTckas macca.
PensaTuBUCTCKHI UMITYJIBC.

11. 3akoH coXpaHEeHUsI MOMEHTa UMITyJIbca Tesla. MOMEHT cuiibl. OCHOBHOM 3aKOH JTUHAMUKH
BpalllaTeIbHOIO ABMKEHHUA. MOMEHT nHepuuu Tesna. MOMEHT UMIynbca. 3aKOH COXPaHEHUS
MOMEHTA UMITYJIbCA TENA.

12. YpaBHeHuUs ABMKEHUS U PABHOBECHUS TBEPJIOTO TeJa. DIIEMEHThl MEXaHUKH JKUKOCTEN 1
ra3oB. BeiBoj ypaBHeHMs bepHyiuim.

13. HennepuuanbHble cucteMbl oTcuera. Cuibl nHEpUnUU. OCHOBBI  PENSTUBUCTCKON
MexaHuku. CrnenuanbHas TeOpHUsT OTHOCHTEIbHOCTH DHMHINTEHHA.

14. Tloctynatsl DitHIITeHA. B3anuMocBsa3b npocTpaHcTBa U BpeMeHu. [IpeoOpa3oBanus
Jlopenma. CrnenctBus u3 npeobpazoBaHuii JIopeHIa: OJHOBPEMEHHOCTh COOBITHH B pPa3HBIX
cucTeMax OTCYeTa, [UIMHA TeJl B pa3HbIX CUCTEMax OTCYETa, IIUTEIbHOCTh COOBITUH, HHTEpPBAI,
peoOpa3oBaHusl CKOPOCTEH.

15. DnexTpocTaTuka B BaKyyMe M BEILIECTBE. JIEKTPUUECKUH 3apsia. JMCKpeTHOCTD 3apsa.
3akoH Kynona. Hanpsiak€eHHOCTB 35IeKTpruyecKoro nosist. [IpuHuun cyneprno3uiym moseu.
ONEKTPUYECKUN JUIOJb U €r0 MOBEIECHUE B JIEKTPUUYECKOM TOJIE.

16. BBennenue B BEKTOPHBIM aHaU3. [ paIueHT, MOTOK BEKTOPA, TUBEPTECHITUA.
OnexTpocraTrueckas reopema ["aycca. Pabota sanekrpocraruyeckoro noist. Llupkynsius BekTopa



HaANPsDKEHHOCTH AIeKTpocTatndeckoro noss. [loteHunan sanekrpocratudeckoro moiist. CBsi3p MEXTY
MOTEHLIUAJIOM U HaNPSHKEHHOCTBIO AJIEKTPOCTATHYECKOTO MOJIsI. DKBUIIOTCHIIMATIbHBIE TIOBEPXHOCTH.
17. IIpoBOJIHUK B AJIEKTPOCTATUYECKOM TT0JIE. Y CJIOBUE PAaBHOBECHS 3apsiI0B HA IIPOBOIHUKE.
IToBepxHOCTHAs IUIOTHOCTD 3apsia. DIEKTPOCTaTUYECKOE N10JI€ B INIOCKOCTH. [loBenenne
IIPOBOJIHMKA BO BHEUIHEM 3JIEKTPOCTATHUECKOM TOJIE . DIEKTPOCTATUUECKAs! 3aILUTA.
DIEKTPOEMKOCTh YEAUHEHHOI 0 TpoBoAHMKA. [loTeHnman 3apsbkeHHOro mapa. Kongencaropsl.

18. EMKOCTh KOHJICHCATOPOB PA3JIMYHON reoMeTpuuecKoit konurypanuu. CoenuHeHue
KOHZeHCaTopoB. CTaTyeckoe 1noJje B BemecTse. JnanekTpuku. MoJeKyIbl IU3IEKTPUKa KaK
ANEKTPUYECKUN TUTIONb.

19. DHeprus aunons BO BHEUIHEM 3JIEKTPUUYECKOM I0J1€. TUIIBI JUJIEKTPUKOB, IOBEICHHUE
JURJIEKTPUKOB BO BHEILIHEM 3JIeKTpHuecKkoM node. [lonsipuszanust 1uanekTpukoB. Turbl
noJssipu3anuu. [1onspru30BaHHOCT.

20. ITnockuii KOHAEHCATOP C AUAIEKTPUKOM. J(ManeKTpruyecKkas IpOHUIIAEMOCTh CPEbI.
CBs13aHHBIE U CTOPOHHHUE 3apsi/bl.

21. Bekrop snextpuyeckoro cmenieHus. Teopema ['aycca st BEKTOpa 3JIEKTPHUIECKOTO
CMEILEHUS.

22. O0beMHas IVIOTHOCTb YHEPTHH JIEKTPUUECKOT0 MO B IUAIEKTPUKE. DHEPTUs
B3aMMOJCHCTBYS DJIEKTPUUECKUX 3aPsI0B.

23. DHeprus 3apsKEHHOT0 IPOBOJIHUKA. DHEPIUs 3apsSKEHHOI0 KOHAEHCATopa. DHeprus
3JIeKTpocTaThyeckoro nomist. O0beMHas IIOTHOCTb SHEPTUU HJIEKTPOCTATUUECKOTO MOJIS.

24. IlocTOsIHHBIN AJIEKTPUYECKHI TOK. Y CIIOBUS CYIIECTBOBaHUS TOKa. BexkTop mioTtHocTH
Toka. 3akoH Oma B nuddepenuunansroit popme. ConpoTuBieHHE IPOBOIHUKOB. MOIITHOCTD TOKA.

25. 3akon JIxoyns - Jlenna B quddepennnansaoit popme. YpaBHEeHHE HETPEPHIBHOCTH.
DNEKTPOABUKYLIAS CUIIA.

26. 3akon OMa B HTErpalibHOU (popme (1711 HEOAHOPOIHOTO yuacTka 1enu). [IpaBuia
Kupxrocga 17151 pa3BeTBIEHHBIX LiEeNEH.

27. BzaumogeiictBue TokoB. OnpeenieHrne eJMHUIIbI CHIIBI TOKa amIepa.

28. O6mmue cBesieHHs 0 KojeOaTenbHbIX Mporeccax. EAnHbIi noaxon K KoiebaHusm
pasznuuHoi pu3nyeckoil mpupoabl. Kunemarnka rapMoHU4ecKUX KoneOaHuM . AMILIUTYAA, KpyroBas
4acToTa, (pa3a rapMoHnUecKux kojebanuil. I'paduueckoe n3o0pakeHne rapMOHNUECKUX KoeOaHuH
(BEKTOpHBIE TUATPaMMBbl). DHEPIrHsi TAPMOHUYECKUX KoneOanuii. CloeHne TapMOHUYECKUX
kosiebanuil. buenus. @urypsl Jluccaxy. ['apmonnyeckuii ananu3 (Pypre-pazinoxkeHue).

29. Untepdepenuus Boad. Ctosune BoaHbl. BoiHOBOM nmaker. I'pymnmnoBas ckopocTb.
OJeMeHThl TapMOHMYECKOT0 aHayin3a B onTuke. MHTepdepenus ceera. KorepeHTHbIE BOJIHBI.
VYcnoBus nHTEpPEPEHIMOHHOTO MaKCUMyMa U MUHUMYMa. PacdeT nnTepdepeHIMOHHON KapTHHBI
OT JByX UCTOYHHKOB.

30. dusnyeckuii CMbIC CIEKTPAIBLHOTO pa3ioxkeHus. MoaynupoBaHHbIE KOJIeOaHUs.
Knaccuuecknii rapMoHMYecKui ocLIATOp. [IpyXKuHHBINA MasTHUK. PU3NYECKUI MAasTHHUK.
Maremaruueckuit MassTHUK. CBOOOJHBIE TAPMOHUYECKUE KOJIEOaHHS B DJIEKTPUUECKOM
K0JIe0aTeIbHOM KOHTYpE.

31. KBanToBoe cocrosiHue. 3a1aHne COCTOSTHUS MUKpoyacTull. BonHoBas ¢pyHkIus u ee
cTatndyeckuid cmpici. [Ipunimn cyneprosunyu. KBanToBbele ypaBHeHUs ABMKeHUs yacTull. O01ee
ypaBHeHue lllpenunrepa. Ctaunonapnoe ypaBuenue Llpenunrepa.

32. Onepatopsl GU3NYECKUX BeTUUUH. YacTHIa B OTHOMEPHOH NPSMOYTOJIbHON
"MOTeHIuaILHOM sAMe" ¢ 0ECKOHEYHO BHICOKMMH CTEHKaMH. /[BrkeHre CBOOOIHON YaCTHIIBI.
JInHEeNHbI TapMOHUYECKUN OCLIWILIATOP B KBAHTOBOM MexaHuKe. [IpoXoxkaeHre 4acTUlbl CKBO3b
NOTEeHUUaNbHBIN O0aprep. TyHHEIbHBIN AP PeKT.

33. Atom. [Inanerapnas mozens atoma Pesepdopaa. Iloctynarst bopa. Atom Bogopozaa u
BOJIOPOIOTIOA00HBIE aTOMBI B KBAHTOBOM MeXaHuKe. KBaHTOBBIE Urciia. DHEPTEeTHISCKUN CIIEKTP
BOJIOPOJIOTIO100HBIX aToMOoB. [1InpuHa ypoBHelH. MarHuTHbIE MOMEHTHI 3JIEKTPOHOB M aTOMOB.
I'mpomarautHoe oTHOMIEHUE. CTIMH 3JIEKTPOHA.

34. CnuHOBOE KBAHTOBOE YMCIIO. 3aKOHOMEPHOCTH B CIIEKTPE aToMa Boaopoa. [IpuHiun
[Taynu. [lepuonuueckas cucrema snementoB J[. 1. Menaeneesa.



35. Monekyna. loHHas 1 KoBaJleHTHas CBsi3U. MoJieKyiia BOIOpoAa. DHEPIeTUYECKUI CIIEKTP
MOJIEKYJL.

36. CtaTuCTUYECKUN U TEPMOJIMHAMUYECKUI METO/IBI MCCle0BaHN. MaKkpocKonyecKkue
napameTpbl. BHyTpeHHssT 3Heprus. MoneKkynspHO-KUHETHYEeCKass TEeOopus HICAIbHBIX Ta30B
VYpaBHEHHE COCTOSHUS UACATIBHOIO ra3a. DHEPreTUYECKOE 3HAUE€HUE YHUBEPCAIbHON Tra30BOM
MTOCTOSITHHOM.

37. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKOW TEOPUM HJI€aIbHBIX TIa30B.
MounekynsapHO-KHHETUYECKUI CMbICH TeMneparypbl. CTaTUCTHYECKUE pACTIPENEIICHHS. 3aKOH
MakcBesuia Juist pacpeesIeHUs: MOJIEKYJ HEAIbHOTO Ta3a 110 CKOPOCTSIM.

38. Pacnipenenenne bonbimana. Yuciio cteneHeii cBOOO I MOJIEKYJIbI. 3aKOH PAaBHOMEPHOTO
pacripeiesieHus] SHEPTHH M0 CTETIEHSIM CBOOOIbI MOJIEKYIBI. TemI0eMKOCTb.

39. TennoeMKoCTh MHOTOAaTOMHBIX T'a30B. He1ocTaTOuHOCTh KIIaCCHYECKOW TEOPHUH
TerioeMKocTH. OCHOBBI TepMouHamMukH. [lepBoe Havano TepmoauaaMuku. Pabora raza nmpu
M3MEHEHHUU ero o0bema.

40. [IpumeneHue epBOro Hayaia TEPMOJAMHAMUKHU K u3ompoieccaM. Kpyrosoi mpoiecc
(k). OOpaTUMBIE B HEOOPATHMBIE MTPOIIECCHI.

41. Bropoe nauano repmoanHamuku. [ukn Kapuo u ero KIIJ{ nyist naeansHoro rasa.
Tepmoannamuueckasi GyHKIUS COCTOSTHUS (SHTPOIHSA).

42. @usnueckuii cMbic 3HTponuu. Popmyna bonbumMana as s3aTponuu. CBoicTBa
sHTponuu. CTaTUCTUUECKUI XapaKTEp BTOPOro Havajga TeEpMOJAUHAMUKU. O COOTHOIIEHUH MOPSAIKA U
Oecrniopsi/ika B IPUPOJIC.

43. TpeTrbe Hauan0 TEPMOAMHAMUKH. DJIEMEHTBI HEPABHOBECHOM TEPMOJIMHAMUKHU. SIBIEHHE
nepeHoca.

44. CpenHee 4YMCIO CTOJKHOBEHUH M CpelHAS JUIMHA CBOOOAHOrO mpobera MOJIEKYII.
TermnomnpoBonnocts. Juddys3us Buyrpennee tpenue (Bszkocts). Koaddunments: nepenoca.

45. CeepxnpoBoauMocTb. KymnepoBckoe criapuBaHue Kak He0OX0IUMOE YCIIOBUE
cBepxIpoBoguMocTu. KynoHoBckoe oTTankuBaHue U pOHOHHOE NpUTskeHne. CBepXIPOBOIHUKH
IIEPBOTO U BTOPOTO poJa.

46. BricokoTeMriepaTypHas CBEpXIIpoBOIUMOCTh. Mardetuku. Teopust peppomarnerusma.
Homennas crpykrypa. Iletns rucrepesuca. @eppursl.

477. ®u3uka noJyNnpoBOJHUKOB. DJIEMEHThI 30HHON TEOPUU KPUCTAIIIOB. 30HHAs CTPYKTYypa
HHEPreTUYECKOT0 CIEKTPA ANEKTPOHOB.

48. Metasibl, AUIEKTPUKHU U TIOTYIPOBOAHUKH 110 30HHOU Teopuu. CoOCcTBEeHHAs
IIPOBOAMMOCTB TIOJIYITPOBOAHUKOB. [IprMecHas mpoBoAMMOCTS NOJIYIIPOBOJAHUKOB. P-n nepexon.

49. ®oTonpoBOIMMOCTb MOIYIPOBOIHUKOB. JItoMuHecieHIINs TBepAbIX Tel. KoHTakT
3JIEKTPOHHOT'0 M IBIPOYHOTO MOJIYIPOBOAHUKOB (p-n niepexoa)Cuctema 3apsukeHHBIX YacTHlIL.
CoBpemenHas pusndeckast kapTuHa Mupa. YacTuisl 1 aHTuyacTuibl. KBapku.

Jlis caMOCTOSTENbHOM paboThl HMCIONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOEHHUIO
JTUCIUIUIMHBI U U3JIaHUS U3 CIHCKA MPUBEJCHHON HI)KE OCHOBHOM U TOTIOJIHUTEIbLHON JIUTEPATYPBHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

1. llens u 3amaun Kypca GU3HKK B CTAHOBJICHUU MHKEHepa-TexHoora. O MmociaeacTBUusIX
npodecCHOHATIBLHOM IeATETFHOCTH ¢ TOYKH 3pEHUs eJMHCTBA Onocdepsl 1 OMOCOIHMATbHOM MPUPOIBI
yenoBeka. . [Ipeacrapnenue o BeenenHol U B 1ie1oM Kak GU3HYECKOM 0OBEKTE U €€ 3BOJIIOLUH.
buocdepa. BzanmoneiictBue opranuzMa u cpebl. MeTo1bl TEOPETUUECKOTO U HKCIIEPUMEHTATBHOTO
WCCJIeIOBaHMH B (hH3HKE.

2. @yHITaMEHTAJIBHOE €IMHCTBO €CTECTBEHHBIX HayK, HE3aBEPIICHHOCTh €CTECTBO3HAHUS U
BO3MOXXHOCTH €T0 JalbHENIIero pa3BuTus. Baxkuelue stansl uctopuu pusuku. Ponpb pusnku B
Pa3BUTHU TEXHUKHU U BIMSHUE TEXHUKH HA Pa3BUTHE (PU3HKH.

3. [IpeagmeTr MexaHUKH. DIIEMEHTBI KHHEMATHKN TOYKH. DU3nyeckoe MoIeTupoBaHue.
He3aBucumocTs mnpocTpaHcTBa OT BPEMEHHM B KiaccMueckod MexaHuke. Kunemarnueckoe
OINKCaHKE JABMXKEHUS. DJIEMEHThI BEKTOPHOMU anreOpbl. Bekrop nepemenienus, myTb, CKOPOCTb U
YCKOPEHHE B CIIy4ac KPUBOJIMHEHHOTO ABHKCHUSA U MAaTEPUAIIBHON TOUKH. . BBeeHue noHATHS
HOPMAaJIbHOTO ¥ TAHT'€HIIMAJILHOTO YCKOPEHUH Touku. OO N3MEpEeHusX U UX CeHU(pUIHOCTH B



¢uzuke. O cMbIcie TPOU3BOIHON M MHTETpala B (PU3HUKE MPHIOKEHUH K (PU3NIECKUM 3a7jauam
CreneHu cBOOOIbI, MaTEpUATBHOM TOUKHU U Tena. [loHaTHe 00 0000IMEHHBIX KOOpANHATAX.

4. Kunemartuka TBEpAOro Teja. YTIiaoBasi CKOPOCTb U YIJIOBOE YCKOpPEHHUE TeJa.
KunemaTnueckne XxapakTepUCTUKU BpallaTEIbHOTO IBUKEHUS U UX CBA3b C KHHEMAaTUYECKUMU
XapaKTEpUCTUKAMU IOCTYIATEIbHOIO JBUKEHMUSL.

5. Kitaccnueckast, pelsiTUBUCTCKas, KBAaHTOBasi MexaHUKHU. [loHsATHE COCTOAHMS B
KJIACCUYECKON M KBAaHTOBOW MEXaHHKE. ['paHUIbI IPUMEHSIEMOCTH KJIIACCUYECKOW MEXaHUKH.

6. CoBpeMmeHHas TpakToBKa 3akoHOB HbroToHa. [lepBriil 3akoH HproTOHA Kak moctynar o
CYILLECTBOBAaHUM MHEPIUAIBHBIX CUCTEM OTcueTa. . CoBpeMEHHAasi TPAaKTOBKA NOHSTHS CUJIbI KaK
Mepbl UHTEHCUBHOCTH B3aUMOJEHCTBHUS T, IPOSBIIAIOIICIICSA B U3BMEHEHUU UMITYJIbCA TEN 33 BpeMs
MX B3aUMOJICHCTBUU.

7. Bropoii 3akoH Hpl0TOHA KaK ypaBHEHHE ABMKEHUS Tena. TpeTuit 3akon HproToHa 1
ciyuau ero Hapymenwus. [IpeoOpasoBanus ['anunes. [IpuHIUIT OTHOCUTENBHOCTH B KIIACCHYECKOM
MEXaHUKE.

8. 3aKOH coXpaHEHHUs UMITyJIbCa Kak (pyHAaMEeHTaJIbHbINA 3aKOH npupoabl. CucTeMa HeHTpa
Macc. TeopeMa 0 IBH>)KEHUH LIEHTPA UHEPLUU.

9. JIBu>keHue Tes ¢ MepeMEeHHON Maccol (BhIBOJI ypaBHeHUM Memiepckoro u L{nonkoBckoro).
[IpuHIMIT OTHOCUTENBHOCTH B KJIACCUYECKON MEXaHUKE.

10. A1IUTUBHOCTD MacChl U 3aKOH COXPAHEHUSI MacChl B JOPENIATUBUCTCKON MEXAHUKE U
00BEAMHEHUS €T0 C 3aKOHOM COXPAHEHUS SHEPTUid, B PEISTUBUCTCKON MEXaHHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBS3BIO MEXK/ly JHEpruel u maccoi. PeratuBucrckas macca.
PensTuBUCTCKUI MMITYIIbC.. 3AKOH COXPAHEHUs MOMEHTa UMITyJbca Tesa. MomMeHT cuiibl. OCHOBHOM
3aKOH JUHAMUKHU BpalllaTeJIbHOTO ABM>KEHHUA. MOMEHT MHepLuu Tea.

11. MoMeHT umnyabca. 3aKOH COXpPaHEHUsI MOMEHTA UMITyJIbca Tena. Y paBHEHUS ABUKECHUS
Y paBHOBECUS TBEPJOTrO TeJa.

12. DnemMeHThl MEXaHUKH KUAKOCTEHN U ra3oB. BeiBox ypaBHeHUs1 bepHyiu.
Heunepunansueie cuctemsl orcyeta. CUilbl HHEPLMH.

13. OCHOBBI pPENATUBUCTCKONM MexaHuku. CrenuanbHas TEOpHUsT OTHOCHTEIBHOCTH
Oitamrreitna. [Toctynatel DiHITEHHA. B3aMOCBS3h IPOCTPAaHCTBA U BPEMEHHU.

14. IlpeobpazoBanus Jlopenua. CrnenctBust u3 npeodpazoBanuii JlopeHma:
OJIHOBPEMEHHOCTbh COOBITHMII B Pa3HBIX CUCTEMax OTCYUETA, IJIMHA TEJ B Pa3HbIX CUCTEMaX OTCUETA,
JUINTENILHOCTh COOBITHI, HHTEPBAJI, TPe0Opa30BaHUs CKOPOCTEH.

15. DnekTpocTaTHKa B BAKyyMe U BEIIECTBE. DIEKTPUUECKUH 3apsl. JJMCKPEeTHOCTD 3apsiia.
3axoH Kynona. HanpsbxeHHOCTB anekTpudeckoro noss. IIpuHOum cynepno3unyu noyieu.
ONEKTPUUECKUN JUMOJb U €ro MOBEIEHNE B JIEKTPUUYECKOM TOJIE.

16. BBenenue B BEKTOPHBINM aHANN3. [ pailueHT, IOTOK BEKTOpa, TUBEPTEHLUS.
OnekTpocraTuueckast TeopeMa ['aycca. Pabora anexkrpocrarnueckoro nois. Lupkynsuus Bekropa
HaANPSKEHHOCTH JIEKTPOCTaTUYECKOTO TOJIA.

17. IloTeHman 3aeKTpOCTaTUIECKOro noJisd. CBsA3b MEX1y NOTEHIIMAIOM U HAIPSHKEHHOCTBEO
IEKTPOCTATUYECKOTO MOJISI. DKBUIIOTEHIINATIbHBIE TIOBEPXHOCTH.

18. IIpoBOJTHHK B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PABHOBECHS 3apsiIOB HA TPOBOJHUKE.
IToBepxHOCTHAs IUIOTHOCTD 3apsiAa. DIEKTPOCTaTUUECKOE T0Je B INIOCKOCTH. [ToBenenne
MIPOBOJHMKA BO BHEUTHEM 3JIEKTPOCTATHUECKOM TIOJIE. . DIEKTPOCTATHUECKAas 3allUTa.
DNEKTPOEMKOCTh YEAUHEHHOTO TpoBOoAHMKA. [loTeHnMan 3apspkeHHoro mapa. Konaencaropsl.
EMKOCTh KOHIEHCATOPOB pa3IMuHOMN TeoMeTpruiecKoil KoHpuryparuu. CoeTnHeHne
KOHJICHCATOPOB.

19. Cratnueckoe noze B BeniecTe. JAM3nekTpuku. Monaekynsl JUAIEKTPUKA KaK
AIIEKTPUYECKUI UII0JIb. DHEPTUs AUIONS BO BHEIIHEM 3JIEKTPUUECKOM I0J€. TUIBI JUIEKTPUKOB,
MOBE/IEHNE AUDJIEKTPUKOB BO BHEITHEM 3JIEKTPUUECKOM IOJI€.

20. Ionsgpusanus nuanekTpukoB. Tunsl noaspusanuu. [longpuzoannocts. [lnocknii
KOHJIEHCATOp € JUAIEKTPUKOM. J(ManeKkTpuyeckas NpoOHUIAeMOCTh cpeibl. CBSI3aHHBIE 1 CTOPOHHUE
3apsasl.

21. BekTop anekTpudeckoro cmenieHus. Teopema ['aycca st BEKTOpa 3JI€KTPUIECKOTO
cmeneHns. O6beMHas IUIOTHOCTD SHEPTHU AIIEKTPUYECKOTO OIS B UAJICKTPHUKE.



22. DHeprus B3aMMOJEHCTBHS JIEKTPUUECKUX 3apsI0B. DHEPTHS 3apsKEHHOTO MPOBOIHUKA.
OHeprus 3apsKEHHOr0 KOHAEHCATopa. . DHEprus d1eKTpocTaThueckoro nojist. O6beMHast I0THOCTh
SHEPrUH JIEKTPOCTATUUECKOIO MOJIS.

23. IlonsiTue 0 KBaHTOBBIX cTaTUCTHKAX bo3ze-Oitnmelina u ®epmu-Jlupaka. BeipoxaeHHbIN
ra3. OHeprus @epmu. Yposens Oepmu.

24. KonnencupoBanHoe cocrosinue. [Tonstue o pononax. [loHsaTre o KkBaHTOBOM TEOPHH
TEIJIOEMKOCTH. TeII0eMKOCTh KPUCTAIIIIOB IIPU HU3KOM U BBICOKOM TeMIeparypax. TermioeMKocTb
MHOI'OaTOMHBIX Ta30B.

25. DIeKTpoHHas MPOBOJMMOCTh MeTauioB. Hocurtenu Toka B metaiiax. BeiBojib
KBaHTOBOM TEOPHUH IEKTPONPOBOJIHOCTH MeTajuIoB. HerocTaTouHOCTh KIIaCCUYECKON AIEKTPOHHOU
TEOpUHU.

26. CTaTUCTUYECKHI U TEPMOAMHAMUYECKUI METO/Ibl UcclieioBaHusl. Makpockonnyeckue
napaMmeTpbl. BHyTpeHHss1 »Heprus. MosekynspHO-KMHETHYECKass TEOpUs HACaIbHBIX TIa30B.
VYpaBHEHHE COCTOSIHMS MICAIBHOIO Ta3a. JHEPreTMYeCKOe 3HAYCHUE YHUBEPCAIbHOW Ia30BOU
nocTositHHOW. OCHOBHOE YypaBHEHUE MOJIEKYJISIPHO-KHHETUUYECKOH TEOpUU MJICAIbHBIX TI'a30B.
MonexynapHO-KMHETUUECKUIN CMBICH TeMIIeparypsl.. CTaTUCTUYECKUE PACIIPENEICHUs. 3aKOH
MakcBesuta [uist pacpeesIeHns MOJIEKYI WeaJIbHOTO Ta3a 1o ckopocTsM. Pacnipenenenue
Bonbimana. Yucno creneneit cBOOObI MOJIEKYIIbI.

27. 3aKOH PaBHOMEPHOI'O PacIpeAeIeHUs] SHEPTUU IO CTENEHSAM CBOOO/IbI MOJIEKYJIBI.
TemnoemkocTs. TemI0eMKOCTh MHOIOATOMHBIX I'a30B. HeiocTaTOUHOCTD KJIACCUYECKON TEOPUU
TEIIOEMKOCTH.

28. OcHoBbI TepMOAMHaMUKU. [IepBoe Hauasio TepmoarHaMuKky. PaboTta raza npu u3MeHeHUn
ero oobema. [IpuMeHeHue nepBoro Havana TEPMOAMHAMUKH K n3ompoieccam. Kpyrooii mporecc
(k). OOpaTUMBIE B HEOOPATHMBIE MTPOIIECCHI.

29. Bropoe navaino repmoanHaMmuku. [Hukn Kapuo u ero KIIJI nyist naeansHoro rasa.
TepmoaunaMuyeckas GyHKIUs cocTostHUS (3HTponust). Puznyeckuii cmbica sHTponuu. Popmyrna
Bonbimana st SHTpONUU.

30. CpoiictBa sHTpOonUU. CTaTUCTUYECKUIN XapaKTEP BTOPOTro Havajaa TepMOJAUHAMUKHA. O
COOTHOILEHUH MOpsi/iKa U Oecriopsiika B pupoje. TpeTbe Hayao TEPMOIUHAMUKH.

31. DneMeHTHI HEpaBHOBECHOM TEPMOJMHAMUKH. SIBieHue nepeHoca. CpenHee 4UCiIo
CTOJIKHOBEHUH U Cpe/iHss JUIMHA CBOOOAHOIO Ipobera MoJekyil. . TemnonpoBogHocTs. Juddy3us
Buytpennee Tpenue (Bsi3kocTh). Koaddunments nepenoca.

32. CepxmnpoBoaumocTs. KynepoBckoe criaprBaHie Kak HE00X0JUMOE YCIIOBUE
cBepxnpoBoAuMocTU. KynoHoBCcKkoe oTTalkuBaHue U (POHOHHOE NpUTsKeHHE. CBEPXIPOBOJHUKH
NEPBOIO U BTOPOTO pojia.

33. BeicokoTeMiiepatypHas cCBepXIpoBouMocTb. Maruetuku. Teopus peppomMaraeTuszma.
Homennas ctpykrypa. Iletns rucrepesuca. @eppuTsl.

34. dusuka noIynpoBOJHUKOB. JJIEMEHTHI 30HHOM TEOPUH KPUCTAIIIIOB. 30HHAS CTPYKTypa
HHEPreTUUECKOT0 CIEKTPa AMEKTPOHOB. MeTaljbl, AUAIEKTPUKH U MOIYIPOBOIHUKH 110 30HHOMN
TEOpUH.

35. dusnyueckuii CMBICI CIEKTPAIBLHOTO pa3ioxkeHus. MoaynupoBaHHbIE KOJeOaHUs.

36. Knaccnueckuit rapmoHnueckuii ocunsuiatop. Ipyxunnsiil MmasTHUK. Pu3ndeckuii
MasiTHUK. Marematnyeckuit MassTHUK. CBOOOAHBIE TapMOHUYECKUE KOJIEOaHUSI B 3JIEKTPUUECKOM
K0JIe0aTeIbHOM KOHTYpE.

37. 3aryxatouue konedbanus. Koadunuent 3atryxanus. Jlorapupmuueckuit koaphunueHt
3aryxaHus. JloOpoTHOCTb.

38. AHTapMOHHMYECKHI OCIIMIUIATOP.. BEIHYKIeHHbIE MEXaHHYeCKHe KoeOanus. SIBnenue
MEXaHUYECKOT0 pe30HaHCca. AMIUTUTYAHO-YAaCTOTHBIE U ()a304aCTOTHBIE XapaKTEPUCTUKU.
BriHyxkaeHHbIE 2JIeKTpUUecKre KojaeOaHusl.

39. UH1yKTUBHOE, EMKOCTHOE, PEAKTUBHOE CONPOTUBIIEHUE 1IETH, ITOJIHOE CONPOTUBIIEHNE
LEIN.

40. Pe3oHaHCHbIE KpUBBIE KOJIEOATEILHOTO KOHTYPA.



4.2.2.6. IlpuMepHBIii IepeYeHb TeM KyPCOBBIX padoT (IIPOEKTOB)
He mnanupyercs.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU

B mpomecce ocBoeHmst gucHUIUIMHBL  "®du3uka" UCHONB3YIOTCS METOJbI  O0YyYeHUS,
CIOCOOCTBYIOLIHE OOECIEYEHHUIO TOJIOKHUTEILHOTO MOTHBAIIMIOHHOTO HACTPOSl CTYAEHTOB Ha
U3ydeHue yueOHOro marepuana, (GOpMHpPOBAHHE YMEHHM HAaXOIUTh W MPUMEHATH WH(OPMAIIHIO B
obOnactu (U3MKHU I YCIEHIHOIO OCBOEHHS MPOo(ecCHOHATbHO OPUEHTHUPOBAHHBIX IUCIUILUIMH U
00BeKkTOB  Oymymieli  mpodeccHOHAbHON  ACSITeNhbHOCTHU: MpPOOJIEMHOTO  W3JIOKEHUS,
npo(ecCHOHANBHOTO KOHTEKCTa, YIpPABIIEHUS caMoCTosTenbHOM paboTtoi. Ilpu mnpoBeaenun
MPAKTUYECKUX  3aHATHH  MPOUCXOTUT OOCYKICHHWE Ppa3IUYHBIX MPOOJIEMHBIX  CHUTYaIllui,
IpenojaBaresib MOAPOOHO OOBSCHAET BCE LIard penieHust (HU3MyecKoil 3amauu. 3aTeM CTYIEHTHI
CaMOCTOSITEIILHO BBITIOJIHSIOT aHAJOTUYHBIC 3aanus. Bo BpeMs BBINMONHEHUS Ja00paTOpHBIX paboT
(bopMUPYIOTCS KOJUIEKTUBBI U3 2-3 CTYACHTOB JIs BBIIIOJHEHHS UCCIEA0BATENbCKUX PabOT MO OJIHOM
TEMaTHKE, TEM CaMbiM (DOPMHPYETCS TOTOBHOCTh U CIIOCOOHOCTH O0y4aronuxcs K paboTe B MaJbIx
TBOPUYECKUX TPYIIaX.

6. OIIeHO‘-IHbIe CpeacTBa AJil TEKYIIEIro KOHTPOJIA yCII€EBA€MOCTH,

HpOME)KyTO‘IHOﬁ aTTeCTallum Mo uToraM OCBOCHHUA JUCHMUIIJINMHBI.
@DOH/IbI OLICHOYHBIX MATEPHAIIOB (CPEICTB) IPUBEIEHBI B IPUIIOKEHUH.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIITUOHHOE 00ecrieyeHne JUCIUILIUHBI.

7.1. OcHOBHAas1 y4eOHO-MeTOAMYECKAS JIUTEPATypa M0 AMCHHUILIINHE

1. Onengues, M. b. Teopernueckue ocHOBBI Gpusnuku / M. b. DnenauneB. — Mocksa, MxeBck
: Uacturyr xommbloTepHBIX wccnemnoBanui, 2019. — 500 c. — ISBN 978-5-4344-0634-5. -
https://www.iprbookshop.ru/92092.html

2. Imutpuesa, E. U. ®usuka : yuebnoe nocodue / E. U. imurpuesa. — 2-¢ u3a. — Caparos
: A Ilm Dp Memma, 2019. — 143 c. — ISBN 978-5-4486-0445-4. -
https://www.iprbookshop.ru/79822.html

3. MonekynsapHas ¢pu3MKa U OCHOBBI TEPMOAMHAMUKH : yueOHOe mocobue / coctaButenu O.
M. AnpikoBa. — MockBa : Au Ilm  Ap Memma, 2022. — 222 c -
https://www.iprbookshop.ru/116365.html

7.2. lonoJIHUTEIbHAS Y4eOHO-MeTOAuYecKasi JJUTEPATypPa Mo AUCHUIINHE

1. bonnmapeBa, C. A. ®usuka. OnextpomarHetusMm. JlaGoparopHas pabGora Ne 2-15
«M3mepenne cunbl AMmepa, ACUCTBYHOLIEH Ha NPOBOAHUK C TOKOM B MAarHUTHOM IIOJIE»
naboparopnas padora / C. A. bongapeBa. — Mocksa : Uznarensckuit lom MUCuC, 2021. — 21 c.
- https://www.iprbookshop.ru/116976.html

2. bonpmapeBa, C. A. ®usuka. OnexTpomartetusM. Jlaboparopnas pabGora Ne 2-02
«3MepeHre COMPOTHBICHUNH METOJOM MOCTa YHWTCTOHa» : JaboparopHas padora / C. A.
bonmapeBa. — MockBa : Wzmarensckmit Jlom MUCuC, 2021. — 20 c. -
https://www.iprbookshop.ru/116974.html

3. IlepmunoB, A. B. O6mas ¢pusuka. 3agaun ¢ penieHusaMu : 3a1a4iuk / A. B. Ilepmunos, 1O.
A. bapkoB. — CaparoB : Byzosckoe o0OpasoBanme, 2020. — 725 cC. -
https://www.iprbookshop.ru/95156.html

4. lernad A.A., AABopckuit b.M. Kypc dusuku (B 3-X 1.): yaeOHOE mocoOue i BTY30B. - M.:
Bricmras mkoma, 1977. - 157 k3.

5. Bonbkenmteitn B.C. COopHuK 3ama4 mo oOmiemy Kypcy ¢usuku. - M.: Bricmas mkona,
1973-2007. - 200 5ks.

6. Au A.®. O6muii kype duszuku. Ousznyeckrne OCHOBHI MEXaHUKHU: KOHCTIEKT JieKiui / A.D.
AH, A.B. Camoxun. — Mypom: UIII{ MU Bal'V, 2005. - 87 c. - 110 3ks.



7. AH A.®. OCHOBBI KJIaCCHYECKOH AJIEKTPOAMHAMUKHU: yueObHoe nocodue [I'pud] / A.@. AH,
A.B. CamoxuH. - Mypom: UIILI MU Bal'VY, 2007. - 192 c. - 175 sk3.

8. Anx A.®. OO6mmii kypc ¢usuku. Duzndeckne OCHOBBI KOJIEOATETHHBIX M BOJHOBBIX
nporieccoB: KoHcmeKT Jiekiuii / A.®. AH, A.B. Camoxun. — Mypowm: UIILl MU Bal'Y, 2007. - 136 c.
- 70 2k3.

9. Maraees I1I.H. O6muii kypc ¢buzuku. KBantoBas u sipepHas pu3nka: KOHCHEKT JIEKIIUH /
LII.H. Marzees, B.A. Hnsruna. - Mypom: UTIL MU Bal'V, 2008. - 133 ¢c. -40 3k3.

10. OcHOBBI KJIACCMYECKOM TEOpPUHM DSJIEKTPOMAarHeTu3sMa: METOJUYECKHEe YyKa3aHusi K
NPAaKTUYECKUM 3aHATHAM 1O JUCHUIUINHE «DPH3UKa» A CTYACHTOB 00pa3oBaTeIbHBIX IMPOTrpaMM
01.03.02 Ilpuknagnas matematuka u uHpopmatuka; 10.03.01 Mudopmanmonnas 06e301MacHOCTS;
11.03.01 Pamgmorexnuka; 12.03.01 ITpubGopoctpoenue / coct. AH A.D. [DNEKTpOHHBIA pecypc]. —
DnekTpoH. TekcToBble aaH. (0,74 M6). — Mypom: MU (pwmman) Bal'y, 2015. - 100 k3.

11. KoneGanust u BOJHBI: METOJ. YKa3aHUS K MPAKTHYECKUM 3aHATUSAM 1O Kypcy "OOmas
¢usuka"; coct. A.®. An // Mypom: UIIIT MU Bal'VY, 2008. - 50 ¢. - 100 »xk3.

12. KonebarenpHbIE W BOJTHOBBIC MPOILIECCHI: METO/. YKa3aHUs K J1aOOpaTOpHBIM paboTam 1o
Kypcy "Ob6mas ¢usuka"; coct. A.®d. An, P.A. IlIteixos // Mypom: UIIL] MU Bal'V, 2008. - 62 c. -
100 7k3.

13. OcHOBBI MOJIEKYJISIPHON (DU3HKU U TEPMOJUHAMHKHU: METOJI. YKa3aHUS K MPAKTHUYECKUM
3aHATUSAM N0 qucnuiuinHe "®dusnka" as CTYAEHTOB 00pa30oBaTEIbHBIX MPOTPAMM TEXHHUYECKOTO
npoduns; coct. A.D. An // Mypowm: UTIL MU Bal'V, 2010. - 47 ¢. - 50 k3.

14. KBanToBast M sijepHas (uU3MKA: METOA. yKa3aHUsA K HPAKTUUYECKUM 3aHATHAM IO
muciumuiiae  "®dusuka" IS CTYIEHTOB TEXHHUYECKUX HalpaBlIeHUH MNOAroToBKH; cocT. M.H.
PreoxkoBa / Mypom: UL MU Bnal'Y, 2012. - 44 c. - 60 5k3.

7.3. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOTHI, MCIIOJIb3YEeMbIX NPH
OCYLLIECTBJICHHH 00pa30BaTeIbHOI0 MpoLecca 1o AUCHUIINHE, BKJIYast
nepeyeHb MPOrpaMMHOI0 odecrevdeHnsi 1 UHPOPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpasoBarenbHOM  mpolecce  HCIOJB3YIOTCS  MH()OPMAIMOHHBIE  TEXHOJIOTHH,
pealM30BaHHBIE HAa  OCHOBE  HWH(OPMAIMOHHO-0Opa30BAaTENBHOTO  MOpTajla  WHCTHUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITUOHHON CETH UHCTUTYTA:

- IPEIOCTaBICHUE YIeOHO-METOINYECKIX MaTEPHAJIOB B DJIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBHE YYAaCTHHKOB O0Opa30BaTENbHOIO IIpolecca 4Yepe3 JIOKAIbHYI CETh
uHcTuTyTa U IHTEepHET;

- IPEZIOCTABIICHUE CBEICHUI O pe3yibTaTax y4eOHOU NEeSTENTbHOCTH B 3JIEKTPOHHOM JIMYHOM
KaOMHeTe 00y4aroLerocs.

WubopmanroHHbIe CITPaBOYHBIE CUCTEMBI:

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

http://lwww.google.com/

http://www.yandex.ru/

http://www.rambler.ru/

ITporpammHuoe oOecrieueHue:

7-Zip (GNU LGPL)

Mozilla Firefox (MPL)

Free Commander XE (JIuniensnonnoe cornamenune FreeCommander)

Adobe Reader XI (OOmuue ycnoBus UCMob30BaHUs MPoaykKToB Adobe)

Microsoft Windows XP (Ilporpamma Microsoft Azure Dev Tools for Teaching (Order
Number: IM126433))

7.4. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHUS TUCIUILIMHBI
iprbookshop.ru
physicsnet.ru



google.com
yandex.ru
rambler.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0eceYeHnue U CIUTITHHbI
JIeKIMOHHAS Ay TUTOPHUS
Okpan HacteHHbli Goldview; mpoektop Acer X128H DLP Projector; mepcoHalbHBIN
komnbroTep. Jloctyn k cetu HTEpHET.

JlaGopaTopust puznku

Jlaboparopuast ycranoBka «I[Ipubop OOepOeka»- 2 mrT.; mabopaTopHas YyCTaHOBKA
«Dusnveckuii MasSTHHK»-2 TIT.;  JIa0OpaTopHas YCTaHOBKa «DIJIEKTPUYECTBO M MAarHETU3MY,
YCTAHOBKA Ui OINpPEICJICHUSI CHJIBbl TPCHHS B OIOpE; TPUPHIAPHBIA MOJBEC, HAOOPHI TI'PY30B;
HITAHTCHIIUPKYJIM; MUKPOMETPBI; YCTAHOBKA JUIsl M3MEPEHHS CONPOTUBICHUH METOJIOM MOCTHKA;
yCTAaHOBKA  JUII ~ M3MEPEHHS ~ CMKOCTH  KOHJCHCATOPOB,  MOCT  IOCTOSIHHOTO  TOKa;
AJIEKTPOU3MEPHUTENIbHBIC  MPUOOPBI,  peocTaThl; OJIOKKM  THTaHUS; TAHITCHCTAIbBAHOMETPHI,
CCKYHJIOMEPBI; KOMIUIEKT METOJUYECKHUX yKa3aHW; 3JCKTPOHHBIC METOIWYCCKHE yKa3aHWUS,
[MK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mT..Okpan
mobunpHBIN Classic Solution Premier Vela Express; Hoytoyk ASUS (nmepenocHoii). Jloctyn k ceTu
HNuTepHer.

JIaGoparopus MEXaHHUKH, SJTEKTPUUYECTBA U DJIEKTPOMArHeTU3Ma

JlaboparopHast ycranoBka «IIpubop OOepOeka»- 2 mrT.; mabopaTopHas YyCTaHOBKA
«Du3nyueckuii MasTHHUK»-2 IIT.; J1abopaTopHas yCTaHOBKAa «JJEKTPUUECTBO M MAarHeTU3M»,
YCTaHOBKA JUISI ONPEICIICHHUS CUJIBI TPEHHUS B OIMOpPE; TPUQPWISPHBIA TMOABEC; HAOOPBI TPY30B;
IITAHTEHITUPKYIIH, MHUKPOMETpPBI; YCTaHOBKA ISl U3MEPEHUS] CONMPOTUBICHUN METOJIOM MOCTHKA;
YCTaHOBKA  JUIT ~ W3MEPEHHUS  C€MKOCTH  KOHJCHCATOPOB;  MOCT  IIOCTOSSHHOTO  TOKa,
DIIEKTPOU3MEPUTETIbHBIE  MPUOOPBI;  peocTarhl; OJOKM THTAHUSA, TAHTE€HCTallbBaHOMETPHI,
CEKYHJIOMEPBI; KOMIUIEKT METOJUYECKHX yKa3aHWH; JJCKTPOHHBIC METOIMYCCKHE YKa3aHUS;
[TK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mwt..Oxpan
mobmitbHBIN Classic Solution Premier Vela Express; noyrOyk ASUS (nepenocnoi). Jloctyn k ceTu
WNHurepHer.

JIaGoparopus ¢puznuku

I'enepatopst ['3-33; ocummiorpag C1-5; mupomeTp oNTUYECKUN; KaMEpPTOH; NPYKMHHBIN
MasiTHUK; HaOOpbl I'Py30B; YCTaHOBKA JJIs MOJYYEHMs CTOSUMX BOJH; MarasMH €MKOCTEW; jlamra
TICIOIIET0  pa3psna; METaJUIOTPaPUIECKUl  MHUKPOCKOTI; MUKPO(OH;  JTUHAMUK;
AIIEKTPOU3MEPUTENIbHBIE MPUOOPBI;  MPOEKIMOHHBIE amlmaparbl; (OTORIEMEHT; OJOKU MUTAHHUS;
AIIEKTPOU3MEPUTEIbHBIE TIPUOOPHI; peocTaThl; HaOOp AUQPPAKIMOHHBIX PEHIETOK; CBETO(QUIBTPHI;
KOMIUIEKT METOJAMYECKHX YKa3aHUN; HIIEKTPOHHbIE METOIUYECKUE YKa3aHMS; HATJSIHbIE TOCOOUS;
[MK:(mATX350W;I1C2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa  PS/2;M/Out.PS/2;19"TFT)-1 ..
Okpan moounbHbIN Classic Solution Premier Vela Express; Hoyroyk ASUS (nepenocHoit). [loctyn
cetu HTEpHET.

JlabopaTopus kosiebaHU U BOJIH, ONTHKH

I'eneparopsr 1'3-33; ocummnorpag C1-5; nmupomerp ONTHYECKHH; KaMEPTOH; MPYKUHHBIN
MasITHUK, HaOOpBI TPY30B; YCTaHOBKA IS MOJYYSHHS CTOSIYMX BOJH, Mara3WH €MKOCTE; JlamIia
TICIOLIET0 pa3psna;  MeTaulorpaguuecKuii MUKpPOCKON;  MHUKpPO(OH; IUHAMUK; DIIEKTPO-
WU3MEPUTENBHBIE TPHOOPHI; MPOEKIIMOHHBIE ammaparbl;  (GoTo’yeMeHT; OJOKM THTaHWUS,
AIIEKTPOU3MEPUTENIbHBIE TPUOOPBI; PEOCTaThl; HAOOP AU(PPAKIMOHHBIX PEIIETOK; CBETO(UIBTPHI;
KOMIUIEKT METOJANYECKUX YKa3aHUMN; 3IIEKTPOHHbIE METOJUYECKUE YKAa3aHMsS; HaIJSAHbIE TOCOOUS;
[MK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mr..Oxpan



moOunpHBIN Classic Solution Premier Vela Express; HoytOyk ASUS (nmepenocHoii). Jloctyn k ceTu
Nurtepner.

JlaGopaTopust puznku

JlaGoparopHasi ycraHoBka «MccieqoBaHue ra3opas3psiHOTO CYETUYHKa»; yCTAHOBKA JUIs
UCCIICIOBAaHMSI XapaKTEPUCTHUK (OTOPE3UCTOPA; CIEKTPOCKOI, JPOCCENbHO-PTYTHAs JIamIla;
ra3opaspsiiHbie TPYOKH; BBICOKOBOJIBTHBIN WHIyKTOp; cTriockon CJIII-1; mazep, omruueckas
CKaMbs; HaOOp AM(PPAKIMOHHBIX peIIeToK; cueTuuk [eiirepa-Miosuiepa; CUYETUYHMK-CEKYHAOMED;
DIIEKTPOU3MEPHUTEIbHBIC MPHOOPHI; TEPMOCTATHI; OJIOKKM THUTAHMS, PEOCTAThl,; MHKPOCKONm Mup;
MaHOMETpPBI; MEpHbIE CTaKaHbl; HACOCHI; BEChl TEXHUYECKHE, HAOOp pPa3HOBECOB; JIOTOMETD;
CEKYHJIOMEPBI; Mara3uH EeMKOCTEW; Mara3uH COMPOTHBIICHUH; TepMomnapa; OaJJIOHBI; KOMIUIEKT
METOJUYECKUX YyKa3aHUM; SJEKTPOHHbIE METOAMYECKHE YKa3aHHs; HarJsgHble 1mocolus. DKpaH
moOunpHBIN Classic Solution Premier Vela Express; Hoytoyk ASUS (nmepenocHoii). Jloctyn k ceTu
Nurtepner.

JlaGoparopus ¢Gu3uKu TBEPAOTO TEJIA U ATOMA, MOJEKYISIPHON HUBUKHI

JlaGoparopHasi ycraHoBka «lccieqoBaHne ra3opas3psiHOTO CYETYMKA»; YCTAHOBKA JUIs
UCCIICIOBAHMSI XapaKTEPUCTHK (OTOPE3UCTOPA; CIEKTPOCKOI, JPOCCENbHO-PTYTHAs JIaMIla;
razopaspsiHbie TPYOKH; BBICOKOBOJBTHBIM HMHAYKTOpP; cTuiockon CJIII-1; mazep, onTuyeckas
CKaMbs; HaOOp AMQPPAKIMOHHBIX pEIIeTOK; cueTuuk ['elirepa-Mrouiepa; CYETUYHK-CEKYHAOMED;
JIEKTPOU3MEPHUTEIbHBIC TPHOOPHI; TEPMOCTATHI; OJIOKM THUTAHHS; PEOCTAThl; MHKpPOCKon Mup;
MaHOMETpPBI; MEpHBIE CTaKaHbl; HACOCHI; BEChl TEXHUYECKHE, Ha0Op pa3HOBECOB; JOTOMETD;
CEKYHJIOMEPBI; Mara3uH EeMKOCTEW; Mara3uH COINPOTHUBIICHUH; TepMomapa; OaJIOHBI; KOMIUICKT
METOJMYECKUX YyKa3aHUU; SJIEKTPOHHbIE METOAMYECKHE YKa3aHHs; HArJsgHble MocoOus. DKpaH
moOunpHBIN Classic Solution Premier Vela Express; HoytOyk ASUS (nmeperocHoit). JlocTym k ceTu
NuTepuer

9. MeTOHI’I‘leCKI/Ie YKa3aHud 110 OCBOCHUIO JUCHMUILJIMHDI

JlJis  yCHEeIIHOTO OCBOEHHS TEOPETHYECKOro MaTephalia OOy4aroMiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHJYeMON OCHOBHOM M JOMOJTHUTEIBHOU JIUTEPATYPhl, YTOUHSIET y MPEToaBaTes,
KaKUM JIOMOJHUTENbHBIM IMMOCOOUSM CIEeIyeT OTAaTh MPEANouYTEeHHE; BEAET KOHCIEKT JEeKIUH H
MpopadaThIBaET JIEKIITMOHHBIA MaTepUal, MOIb3YsICh KaK KOHCIIEKTOM, TaK U Y4€OHBIMU TTOCOOUSIMH.

Ha mnpaktuueckux 3aHATHSX MPOWUICHHBIA TEOPETUYECKUH MaTepuan MOAKPEeIIseTCs
pelieHueM 3a/1a4d o OCHOBHBIM T€MaM JUCIUTUTNHBI. 3aHATUS IPOBOASATCS B KOMITBIOTEPHOM KJ1acce,
UCTIONB3YSl  CIIElMANbHOE TMporpaMMHoe obecredenne. Kaxmoil moxarpymnme oOydaromuxcs
Mperno/iaBaTesib BbIAACT 3a/ady, CBS3aHHYIO C pa3padOTKOM W MpPOrpaMMHON peanu3arueit
anropuTMOB 00paboTku MHpopMaIuu. B KoHIle 3aHATHS 00y4aroniie JeMOHCTPUPYIOT MOITyUYeHHBIE
pe3yabTaThl MPENoAaBaTENI0 U TPU HEOOXOTUMOCTH JICNIAl0T padoTy HaJl OUTHOKAMH.

Jlo BbIMIONIHEHUsT TAOOPATOPHBIX PadOT OOYYAIOUIUIICS M3y4aeT COOTBETCTBYIOIIMM pa3aen
teopur. [lepen 3aHsATHEM CTYAEHT 3HAKOMHTCS C OMHMCAHWEM 3aJaHWK NJIsi BBIIOJHEHHUS PaboTHI,
BHUMATEJIBHO U3y4YaeT COoJlepKaHue U MOPSAOK MpoBeneHus 1abopaTopHoil padboTel. JlabopaTtopHas
pabota mipoBoaATCs B ¢du3HUeckoi aboparopur. B koHIE 3aHATHS OO0ydarommue IEMOHCTPHUPYIOT
MOJTy4YeHHBIC PE3yJIbTaThl IPETOAABATEINI0 U IPU HEOOXOUMOCTH JeNatoT paboTy Ha/l OMHUOKaMHU.

CamocrosiTennbHass paboTa OKa3bIBaeT BaXHOE BIHMSHUE Ha (OPMHUPOBAHUE JUIYHOCTH
OyIyIIEero CrennanucTa, OHa MIaHupyeTcs 00yJaroMCcs cCaMOCTOsATENbHO. Kax bl o0yyaronuiics
CaMOCTOSITENIbHO OTpEAENsieT PeKUM CBOEH paboThl U Mepy TpyZa, 3aTpayMBaeMOro Ha OBJIAJICHHE
yu4eOHBIM coAepkKaHUEeM AUCHUIUIMHBL. OH BBINOTHSET BHEAYTUTOPHYIO pPAadOTy W H3Yy4YCHHE
pa3ziesioB, BHIHOCUMBIX Ha CaMOCTOATEIbHYIO paboTy, MO JIMYHOMY WHIWBHAYAIHHOMY IUIaHY, B
3aBUCHUMOCTH OT €T0 MOJrOTOBKH, BPEMEHH U IPYTUX YCIOBUH.

dopma 3aKITIOYHUTEIBHOTO KOHTPOJA MPU MPOMEKYTOUHOM aTTecTalnu — 3K3aMeH. [[ns
MIPOBEJICHUS MPOMEKYTOYHON aTTECTAIlMU 10 AUCHUIUIMHE pa3paboTaHbl (POHT OIEHOYHBIX CPEACTB
u Oa/sIbHO-pEHTHHIOBas CHUCTEMa OICHKHM Y4eOHOM JesTenbHOCTH CTyAeHTOB. OlleHKa IIo
JTUCITUIIIMHE BBICTABISETCS B MH()OPMALMOHHOW CUCTEME W HOCHUT HMHTETPUPOBAHHBIN XapakTep,
YUUTBHIBAIOIIMMA pe3yibTaThl OLICHUBAHUS YYacTHUs CTYACHTOB B ayIUTOPHBIX 3aHATHUSAX, KauecTBa U



CBOEBPEMEHHOCTH BBINIOJIHEHUSI 3aJaHMM B XOJ€ M3YYCHHS ITUCHUIUIMHBI M MPOMEKYTOUHOMU
aTTeCTalUU.



IIporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanuamMu PI'OC BO mo HampaBieHHIO

20.03.01 Texnocgpepnas ~ Oezonachocms W TPOQWIO  MMOATOTOBKH
JHCU3HEOesIMeNbHOCMU 8 MeXHOochepe
Pabouyto nporpammy coctaBui x.m.H. [lImeikoe Poman Anexcanoposuy

bezonacnocmo

[TporpamMma paccMoTpeHa u oo0peHa Ha 3acenanuu kapeapst OIIM

npotokoi Ne 21 ot 20.05.2021 rona.
3aBenyromuii kadenpoit PIIM Opnog A.A.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON

KOMUCCHH (PaKyabTeTa

npoTokoia Ne 6 ot 25.05.2021 ropa.
[Ipencenarens komuccuun MCD Kanunuuenxo M.B.
(IToxmuce)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
dusuka

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o IMCIOMIIJIMHE

3amanust B TECTOBOM (hopme

L
1)
2)
3)

2.
1)
2)
3)

3.
4)
5)
6)

4,
1)
2)
3)
4)

5.

ITepemenienue — 3To:

JIMHUS, IO KOTOPOM JIBUTAN0Ch TEJO

BEKTOp, IPOBEICHHBIN U3 HAYAJIBHOTO TOJIOKEHUS T€JIa B KOHEYHOE
JUTMHA TPAKTOPHUH, IO KOTOPOM JIBUTAJIOCH TEJIO

BekTop MrHOBEHHOM CKOPOCTH HAIIPABIIEH I10:
KacaTebHON K TPAEKTOPUH IBHYKEHUS
MIEPEMEIICHUIO TOYKH

pannycy KpUBU3HBI TPAEKTOPUHU

BekTop cpenHel CKOpOCTH HalpasJileH I10:
KAcaTeJIbHOM K TPACKTOPUH JIBHKCHUS
NEPEMELIEHUIO TOYKU

panuycy KpUBU3HBI TPACKTOPUHU

CKopocTh U3MEHEHHUS BEKTOPA UMITYJIbCAa MaTepUaIbHOW TOUKU BO BPEMEHHU paBHa:
U3MEHEHUIO KNHETHYECKON SHEPTUU TOUKH

cuJe, NEUCTBYIOIIEH HAa TOUKY

CKOpPOCTHU TOYKH

YCKOPEHUIO TOYKU

Teno OpomreHo co ckopocTrio 10 M/c oz yriiom TpuaLaTh TpaaycoB K ropu3oHTy. He

YUUTBIBasi CONIPOTUBIIEHUS BO3/yXa, ONIPEIEIUTh BEIMUMHY CKOPOCTH Tena yepes 0,5 ¢ mocne Havana
IBWKEHHUs. [IpUHATH g paBHBIM JECATH METpaM Ha CEKyHAIY B KBaJpare:

1)
2)
3)
4)

6.
Ha3bIBAETCH:

1)

2)

3)

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

8.
1)
2)
3)

5

8,65
17,3
1,73

COBOKyHHOCTB CUCTEMbI KOOPpAWHAT M 4YaCOB, XECTKO CBA3AHHBLIX C TCJIOM OTCYCTA,

WHEPLUUAIbHON CUCTEMON OTCYETA
MEXAHUUYECKON CUCTEMOM
CHUCTEMOM OTCUeTa

Ecmm JacTuia paBHOMEPHO JABHWIKCTCA II0 OKPYXHOCTH, TO €€ TaHICHIHUAIBHOC

YBEITUINBACTCS
YMEHBIIAETCS
HE U3MEHSIETCS
PaBHO HYIIIO

ITepBblii 3ak0H Hpr0TOHA HA3BIBAIOT 3aKOHOM:
COXpaHEHHUS UMITYJIbCa

WHEPLHUU

W3MEHEHUS UMITYJIbca



9 Bropoii 3akoH HproTOHA Ha3bIBatOT 3aKOHOM:

1) COXpaHCHHSI UMITYJIbCa
2) WHEPIUH
3) U3MCHEHHSI UMITYJIbCA

10. C yBenuyeHrneM MaccChl Tea €ro UMIYJIbC:
1) He u3MmeHseTcs

2) yBeIIMYMBaeTCA

3) ymeHblIaeTcs

11. C yBenuueHHEM CKOPOCTH TeJla €T0 UMITYJIbC:
1) He u3mMeHseTcs

2) yBEJINYUBAETCS

3) ymeHbIIaeTcs

12. KoHcepBaTUBHBIE CUJIBI CO3JAIOT MOJIS:
1) HOTCHIUAJIbHBIC

2) HENOTEHIMAIbHEIE

3) U T€, U IpyTUe

13. Macca siBnsieTcst MEpOii:

1) B3aMMO/ICHCTBUS TEI
2) UHEPTHOCTH
3) MEXaHHUYECKOTO JIBUIKCHUS

14. Cuia, peiicTByrolasi Ha TOYKY B IOTCHLMAIBbHOM I0JI€, PaBHA B3ATOMY C OOpaTHBIM
3HAKOM I'DaJIUEHTY:

1) MIOJIHOM MEXaHUYECKON DHEPTUU
2) KWHETHYECKOW YHEPTUU

3) NOTEHLNAIbHON YHEPTUH

4) BHYTPEHHEH SHEPTHH

15. Mepo¥i B3auMOICICTBHS TEN SIBIAETCS:

1) Mmacca

2) pabora
3) UMITYJIbC
4) cuita

16. Mepoii ”HEPTHOCTH TeJia MPHU BpallaTEIbHOM JIBH>)KEHUU BOKPYT OCH SIBJISIETCS MOMEHT:

1) CHJIBI OTHOCHTEIILHO OCH
2) WHEPINH OTHOCHTEIBHO OCH
3) UMITYJIbCa OTHOCHTEIBHO OCH

17. B 3aMKHYTOH CUCTEME TEJ COXPAHSIETCS CO BPEMEHEM:
1) MOMEHT uHepLUHuU

2) MOMEHT UMITYJIbCa

3) MOMEHT CHJIBI

18. MoMeHT umnyJibca Tejla OTHOCUTEIIbHO OCH BpallEHUs PAaBEH MPOWU3BEICHUIO MOMEHTA
WHEPIUU OTHOCUTEIBHO TOM KE OCH Ha:

1) yroJi IOBOpOTa

2) YIJIOBYIO CKOPOCTb

3) YIJI0BOE YCKOPEHUE



19. Kunermdeckas sSHeprus AWcka wmaccod 1 Kr, kaTsmierocs 0€3 CKOJNBXKEHHUS TI0

TOPU30HTAIILHON TTOBEPXHOCTH CO CKOPOCTHIO 4 M/c paBHa (B [[x):

1) 8

2) 16
3) 12
4 24

20. MoMEHT BHEITHMX CHJI OTHOCHTEIILHO HCHOI[BH)KHOﬁ OCH paB€H IMPOU3BCACHUIO MOMCHTA

WHEPIUU TeJla OTHOCUTENIBHO TOH K€ OCH Ha!
1) YIJIOBYIO CKOPOCTh

2) YIJIOBOE YCKOPEHHUE
3) JIMHEHHYIO CKOPOCTh
4) TaHTCHIIMATILHOE YCKOPEHUE

21. IlpomexyTOoK BpeMeHH, 3a KOTOpPBIH (pa3za KoiedaHus ToOJydaeT mpupameHue 2[],

Ha3bIBACTCS:
1) epUOIOM
2) 4aCTOTOM
3) aAMILTUTYI0H
4) BPEMCHEM pellaKkCarum

22. Jlnuna HenedhopMmupoBaHHOW HpyXuHbl 16 cMm. Ecnu k Hell moaBecuTh Tpy3, AJIMHA
IPYXUHBI B MOJIO)KEHUU PaBHOBECHsI CTaHET paBHOM 25 cM. HaiiTu mepmos ManbIX BepTHUKAIbHBIX

KoJIEOaHMH IMOJIYYUBHICTOCA MIPYKUHHOT'O MAasITHUKA:

1) 0,6 ¢

2) 0,8 ¢

3) lc

4) 2¢

23. MakcuMalbHOE 3HAYCHUE KOJICOIIOIICHCS BETMYNHBI HA3bIBACTCS:
1) NIepUOIOM

2) dazoit

3) 4acTOTOM

4) aMITTATYJ0H

24. Yucno xonebanuit 3a 2] ceKyH]] Ha3bIBAIOT:

1) 4acTOTOM

2) HavyabHOH (azoii

3) [UKJTHYECKON YaCTOTOH
4) dazoii

25. I'py3 moamemieH Ha TpyxXuHE. B monoxeHun paBHOBecus aedopmanus NPy KUHBI
cocTtaBisieT X = 2,5 cMm. Ecnm rpy3 CMEeCTUTh M3 MOJOKEHUSI paBHOBECHS, OH HAUMHAET COBEPIIATh

KoJIe0aHUsl C TIEPUOJIOM:

1) 03¢
2)  04c
3) 0,5¢
4 06¢

26. KOJ'IC68.HI/I$I, Ha3bIBAa€MbIC 6I/ICHI/I$IMI/I, BO3HUKAKOT IIPpU CIOKCHUHU TapMOHHYCCKUX

KOJIeOaHMH, COBEPIIAIOIINXCS:
1) B OJJMHAKOBOM HAIMPABJIEHUH C OJMHAKOBOW YaCTOTOMN
2) B OJJMHAKOBOM HaIpaBJICHUU C OJU3KUMHU YaCTOTAMH
3) BO B3aMMHO MEPIEHANKYIISIPHBIX HAIPABICHUSAX C OJIMHAKOBOM Y4acTOTOM



4) BO B3aMMHO IEPIICHIUKYJISIPHBIX HAIIPABJIEHUAX C pa3HbIMU YaCTOTaMHU

27. llpuBeneHnas anuHa (U3NYECKOTO MasTHUKA — 3TO JJIMHA TAaKOTO MAaTEMaTHYeCKOTrO
MasITHHKA,

1) Heproj  KOJICOaHW KOTOPOTO COBNAJaeT C MEPUOJOM JIAHHOTO (HU3UYECKOTro
MasiTHUKA

2) aMIUTMTY/Ia KOJICOAHWI KOTOPOTO COBMAMACT C aMIUIMTYAOW JaHHOTO (DU3UYECKOTO
MasiTHUKA

3) Macca KOTOPOTO COBIAJIAeT C MAacCOi JAHHOTO (PH3MUYECKOTO MAsITHUKA

4) HavyalbHas (haza KOTOPOTO COBIAJAeT C HavajdbHOW (ha3oll JaHHOTO (HU3UUECKOrO
MassTHHUKA

28. Koo dumueHT 3aTyxanust — BeIMUUHA, 0OpaTHAs

1) Jorapu(pMUIECKOMY JCKPEMEHTY
2) BpPEMEHU pelaKCaIiH

3) COOCTBEHHOM YacToTe

4) JTOOPOTHOCTH

29. Ilpy>XMHHBII MasTHUK COBEpILAeT CBOOOJHBIE 3aTyXawollue KoueOaHus, ecild Ha Hero,
KpPOME CUJIbl YIIPYTOCTH IPY>KUHBI, IEHCTBYET CUJIa:

1) BBIHYK/TAf0TIAs

2) COIIPOTHBIICHUS

3) BBIHY/1a10111asi ¥ COIIPOTUBIICHUS

30. Eciiu pa3HOCTh MOTEHITMATIOB MEXKYy OOKJIaJKaMHU KOHJIEHCATOpa YBEJIWYUTh B TPH pasa,
TO €r0 JICKTPOSMKOCTb:

1) YBEIMYUTCS B TPH pasza

2) YMEHBIIUTCS B TP pa3a
3) HE U3MEHUTCS

4) YMEHBIIUTCS B JICBATH Pa3

31. Ecou 3apsn, 3aaceHHbIN B KOHACHCATOPC YBCIUYNUTD B [IBa pa3a, TO €T0 3JICKTPOECMKOCTh:

1) YBEIMYHTCS B J[BA paza

2) YMEHBIIUTCS B J]Ba pa3a
3) HE U3MEHUTCS

4) YBEJIMYHUTCS B YETHIPE pa3

32. Cuna NoCTOSIHHOTO TOKa B IPOBOAHMKE paBHa 2 A. Kakoli 3apsj MpoieT o MPOBOAHUKY
3a 10 ¢?

1) 0,2 Kn
2) 2 Kn
3) 5Kn
4) 20 K

33. Uepes nomnepevyHoe ceUeHne MPOBOJHMKA B TEUCHHE 2 C IPOTEKAJ MOCTOSHHBIA TOK CHUIION
6 A. Kakoii 3aps ObUT 32 3TO BpeMs IIepeHeCceH Yepe3 IPOBOTHUK?

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

34. Yepes pe3ucTop B LIENH IOCTOSHHOIO TOKA 32 HEKOTOpOoe BpeMs npoTekaeT 3apsia 300 K.
IIpu sToM B HeM Boiaensiercs 2700 Ik temnotel. HanpsbkeHue Ha pe3ucTope paBHO:
1) 4,5B



2) 9B
3) 18B
4)  24B

35. B uenb NoCTOSIHHOTO TOKAa BKJIIOYEH peocTaT conpoTuBieHueM 10 Om. 3a 20 MunyT uepes
Hero npouien aekrpudeckuid 3apan 300 K. Kakoe koiam4ecTBO TEMIOTHI BBIACIUIOCH 32 3TO BpEMsI
B peocTare?

1) 375 Ix

2) 750 dx

3) 1500 JIx

4) 1750 Ix

36. ®usnveckoil ocHOBOI nepBoro npasmia Kupxroda spnsercs:
1) 3aKOH COXPaHEHHsI YHEPTUH

2) 3aKOH COXPaHEHUs HIIEKTPUIECKOTO 3apsaa

3) 3akoH OMa /715l yyacTKa Ieru

4) 3akoH [xoyns-Jlenia

37. CMbIcH 3aKOHA AJIEKTPOMArHUTHOM MHIYKIIUKA COCTOUT B TOM, YTO:

1) IIOTOK 3apsDKEHHBIX YaCTHIL] CO3JAaET MAarHUTHOE I10JIe

2) JIBa JIMHEWHBIX IPOBOJHHKA, II0 KOTOPHIM B OJHOM HAIpPaBJICHUM TEYET TOK,
OTTaJIKUBAIOTCSA

3) WU3MEHEHUE BEJIMYMHBI MATHUTHOI'O IOTOKA IIPUBOJMT K BO3HMKHOBEHHIO BHXPEBOIO
JNEKTPUYECKOTO OIS

4) AIIEKTPUYECKUH 3aps]l UHAYLUPYET Ha IOBEPXHOCTU MeTalljia 3aps]l 0OpaTHOIo 3HaKa

38. B karymike, UHIYKTUBHOCTb KOTOpoil 20 MI'H, ciiia Toka paBHOMEPHO yOBIBaeT oT 2 A 110
Hyns B TeueHue Bpemenu 0,01 c¢. 3/1C caMOMHAYKIIMM B KOHTYpE paBHa:

1)1B

2)2B

3)4B

4)8B

39. OTHOCHTEIBHO CTAllMOHAPHBIX JJICKTPUYCCKUX W MAIHUTHBIX MOJIeH JOKHBIM SIBIISICTCS

YTBEPKICHHE:

1) AIEKTPOCTATUYECKOE IMOJIE ACHUCTBYET KAK HA HEMOJBMKHBIC, TAK M HA JABWKYLIUECS
3apsbl

2) MAarHUTHOE M0JIE IEUCTBYET TOJBKO HA JBHXKYILIHECS DJIEKTPUUECKUE 3apsi/ibl

3) UUPKYJALUS ~ BEKTOpAa  HANPSHKEHHOCTH  AJIEKTPOCTATHUYECKOTO  MOJISI  BIOJb
MIPOU3BOJIBHOTO 3aMKHYTOI'O KOHTYpa BCErJ1a paBHa HYJIIO

4) UUPKYJALMS BEKTOpPAa HAMNPSHKEHHOCTH MAarHUTHOTO TMOJIA BJOJIb ITPOM3BOJIBHOTO

3aMKHYTOT'O KOHTYpa BCCTra paBHA HYIIIO

40. Kak HY)XHO M3MEHUTh €MKOCTh KOHJEHCATOpa B MJEaJbHOM KoJe0aTeIbHOM KOHTYpE
pasvoNpUEeMHUKa, YTOOBI JJIMHA BOJIHBI, HA KOTOPYIO OH HAaCTPOEH, yBeIuuuiach B 4 paza?

1) YMEHBIIUTH B 4 pa3a
2) YMEHBIINTH B 16 pa3
3) YBEINYUTH B 4 pa3a
4) yBEIHYHTH B 16 pa3

41. MakcumasibHasi CHJIa TOKa B KOJIEOATETbHOM KOHTYpE paJuoNpHEMHUKa paBHa 24 MA.
ITpu 3TOM MakCHUMaJIbHBIN 3aps]l KOHAEHcaTopa KOHTypa cocTtaBisgeT 6 HKi. Ha kakyro JyiMHY BOJIHBI

HAaCTPOEH NMPUEMHUK?
1)75m



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

42. MakcumalibHasi cUJia TOKa B KOJIEOATEIbHOM KOHTYPE pauoNpUEeMHHKa paBHa 24 MA.
[Tpu 5TOM MakcuManbHBIA 3aps] KOHAEHcaTopa KOHTypa coctaBisier 6 HKi. Ha kakyro wactoty
HACTPOEH NPUEMHUK?

1) 0,04 Ml
2)  0.25MIx
3) 0,64 MI'y

4) 1,57 MIu

43. Ilpu BKJIIOUEHUH KaTYUIKU B LENb IOCTOSIHHOI'O TOKa Mpu HamnpsbkeHuu 48 B cuia Toka
Obuta paBHa 3 A. Ilpu BKIFOYEHHMHM TOH JK€ KAaTYIIKA B IIEMb IEPEMEHHOTO TOKa JEHCTBYIOIIEE
3HaueHue cwibl Toka 3 A gocturnyro npu HanpsbkeHuu 60 B. Yacrora nepemenHoro toka 50 I'm.
YeMy paBHO MHIYKTUBHOE COIPOTUBIIEHUE KATYILIKU?

1) 120w
2)  160m
3) 20 Om
4) 26 oM

44. Kak M3MEHHUTCSI €MKOCTHOE COINPOTHBICHHE KOHJCHCATOpA NMPU YBEIHMUYCHUU YaCTOTHI
NIEPEMEHHOT0 TOKa B 4 pa3a?

1) yBEJIUYUTCSA B 2 pasa
2) YBEIMYUTCS B 4 paza
3) YMEHBIIUTCS B 4 paza
4) YMEHBIIUTCS B 2 paza

45. MmeroTcst ABa KOTEPEHTHBIX MCTOYHMKA 3ByKa. B Touke, oTcrosiie oT mepBOro
UCTOYHUKAa Ha 2,3 M, a oT BToporo Ha 2.4 M, 3ByK He chibimeH. Ckopocth 3Byka 330 wm/c.
MuHMMalIbHAs 4acToTa, IPU KOTOPOH 3TO BO3MOKHO, PaBHa:

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

46. Ha nudpakiinoHHYIO peleTky HOpMalbHO MaJaeT CBET ¢ AIMHON BONHBI 0,5 MxkM. Uemy
paBeH MEepUOJI PEIIETKH, €CITU MAKCUMYM BTOPOTo Mopsiaka HabmoaaeTcs moa yriaom 30 rpaaycoB?

1) 2 MmxMm

2) 4 MKkM

3) 0,25 mxm

4) 10 MM

47. Kpacnas rpanuna ¢otoadpdexra mia cepedbpa paBHa 0,29 mxm. Paborta BbIXOna
3IIEKTPOHOB U3 cepedpa paBHa:

1)  239B
2)  3,39B
3) 439B
4)  535B

48. Kpacnas rpanumma doroaddexkra mias HEKoToporo metamia 275 HM. YeMy paBHO
MUHUMAJIBHOE 3HAYCHHE YHEPTHH (POTOHA, BBI3bIBAIOIIETO (PoTOdHPeKT?

1) 2,5°B

2) 4,53B



3) 6,5 5B
4)  8,55B

49. IToTok hoToHOB ¢ sHEpruei 15 3B BeIOMBaeT U3 MeTaa POTOINEKTPOHBI, MAKCUMAaJIbHAS
KMHETUYEeCKash JHEPrusi KOTOPhIX B 2 pa3a MeHbIie paboThl BbIXoJga. KakoBa MakcHMaibHAs
KMHETHYecKasi SHeprus 00pazoBaBUINXcs (POTOIIEKTPOHOB?

1) 305B
2)  159B
3) 10 5B
4) 55B

50. Eciii yacTuIibl IMEIOT OJMHAKOBYIO CKOPOCTh, TO HAUOOJIBIIICH ITTMHOW BOJIHEI i¢ bpoiis
o0najaer:

1) anexTpoH

2) npoToH

3) anba-yacTuna

4) HelTpoH

51. Haiitu nnuHy BOJHBI Jie Bpoiisis [uist 37€KTpoHa, MPOIIEAIIEr0 Pa3HOCTh MOTEHIIMAIOB

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

52. meroTcs nBa pesuctopa. OQuH pe3ucTOp U3TOTOBIICH U3 METaslia, APYroil pe3ucTop — u3
MOJIYTIPOBOJTHUKOBOTO MaTepuana. Kak n3MeHsTcs 3JeKTpUuecKre CONPOTUBIEHUSI 3TUX PE3UCTOPOB
pyu HarpeBaHuu?

1) CONPOTHUBIICHHUSI PE3UCTOPOB HE U3MEHSTCS

2) COIPOTHBIICHUE METAJIIA YBEIMUUTCS, CONPOTUBIICHUE MOJYIIPOBOHUKA YMEHBIINUTCS
3) CONPOTHUBIIEHUE METAJUIA YMEHBIINUTCS, COIPOTUBIICHUE MTOJIYIIPOBOIHUKA YBEINYUTCS
4) COIIPOTHUBIIEHUS] 0OOUX PE3UCTOPOB YBEIUYATCS

O0wmee pacnpenenenne 0a110B TEKYIEro KOHTPOJIS 10 BUAAM y4eOHBIX padoT 1JIsl CTY/ICHTOB

PeliTunr-konTpois 1 BOIPOCHI, TECTOBBIE 3a/IaHUS 1o 10 6amnnos
PeliTuHr-KOHTpOIH 2 BOIIPOCHI, TECTOBBIE 3a/1aHUS 1o 10 6annos
PeliTuHT-KOHTPOIH 3 BOIIPOCHI, TECTOBBIC 3a/IaHUS 1o 15 6anmnos
[Tocemenne 3ansaTHiA

1o 5 6annon
CTYJCHTOM
JlonmotHUTE IbHBIE OaITBI

10 5 0aJUIoB
(6onychI)
BrinosiHenue cemecTpoBoro
IJTaHa CaMOCTOSITEIILHON 1o 15 damnoB
paboThI

2. IIpome:kyTOUHAS aTTECTAIUA MO AUCHUIINHE
ITepeyenb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOH.
Ilepeuenn npakTHYecKUX 3a1a4 / 3aJaHUli K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOMH (mpu
HAJTHYMH)

1. Ilepemenienue — 3to:
- JVHHUSA, TI0 KOTOPOM JBUTaNIOCh TEJIO



- BEKTOp, IPOBEICHHBIN U3 HAYAIBHOTO MOJIOKEHUS TeJla B KOHEYHOE
- JUTMHA TPAKTOPHUH, [0 KOTOPOH JABUTaioCh TEJIO

2. BekTop MrHOBEeHHON CKOPOCTH HAaIlpaBJIeH I10:
- KacaTelbHON K TPAEKTOPUH JIBUKEHUS

- NepeMenIeHUIO TOYKU

- pannycy KpUBU3HbBI TPAEKTOPUU

3. Bekrop cpeaneli ckopocTu HarpaslieH I10:
- KacaTeJbHON K TPACKTOPHH JIBUYKEHUS

- NEePEMEICHHIO TOUKH

- paxuycy KpUBU3HBI TPACKTOPUU

4, CKOpOCTh U3MEHEHMSI BEKTOPa UMITYJIbCa MAaTEpUaAIbHON TOYKHA BO BPEMEHHU paBHa:
- M3MEHEHUIO KHHETHYECKON SHEPIUU TOUKHU

- cuJjie, JEUCTBYIOLIEN HAa TOUKY

- CKOpPOCTH TOYKH

- YCKOPEHHUIO TOUYKHU

5. Teno 6pomreHo co ckopocThio 10 M/c Moz yriiom TpuauaTh TpaaycoB K ropu3oHTy. He
YUUTBIBasi COIIPOTUBIIEHHUS BO3/yXa, OIIPEJEINTh BEIMUMHY CKOPOCTH Tena uepes3 0,5 ¢ mocie Havana
nBrkeHus. [IpuHATH g paBHBIM JIeCATH METpaM Ha CEKYHIy B KBaJpaTe:

- 5

- 8,65

- 17,3

- 1,73

6. COBOKYITHOCTh CHUCTEMBI KOOPAMHAT M YACOB, JKECTKO CBSI3aHHBIX C TEJIOM OTCUETA,
Ha3bIBAETCH:

- MHEPLHMAIBHON CUCTEMOU OTCUeTa

- MEXaHWYEeCKOM CHCTEMOI

- CHCTEMOH OTcUeTa

7. Ecin yacTuna paBHOMEpPHO MABMXKETCS IO OKDPYKHOCTH, TO €€ TaHT€HLHAaIbHOE
YCKOpEHHUE:

- YBEJIUYHBACTCS

- YMEHbILIAETCS

- HE U3MEHAETCS

- pPaBHO HYIIIO

MeTtoauyeckue MaTepuabl, XapaKTepH3yOIHe NPOLeAYPbI OLleHUBAHUS

Ha ocHoBe THUTNOBBIX 3afaHMii MpemnojaBaTeneM (OPMHUPYIOTCS KOHTPOJBHBIE 3adaHUs IS
CTYJICHTOB: TEOPETUYECKH BOMPOC, 5 3aJaHWii B TecTOBOW (opme u 3amaya, TpeOyromas
pa3BEepHYTOro pemieHus. Pe3ynbTaToM BBINIOJHEHUS 3aJaHusl SIBISETCS MPOLEHT MPaBUIIbHBIX
orBeToB. C yuyeToM WHAMBUAYAJIBHOIO CEMECTPOBOTO pelTHHra cryneHta Gopmupyercs
HK3aMEHAllMOHHAs OIEHKA.



MaxkcumanbsHast cymMmma 6auioB, Habupaemasi CTYACHTOM Mo JucuuiuiiHe pasHa 100.

Onenka | Onenka no mKaie O6ocHOBanue Yposenw

B chopmuposannocmu
Oamnax KOMRnemeHuyuil
bonee | «OTmmuHO» Coneprxanue Kypca OCBOECHO Buvicokuii ypoeenn
80 MOJTHOCTBIO, 06€3 TIPo0eoB,

HEO0OXO0IMMBIC TPAKTUICCKHIE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPHAIOM
c(OpMHPOBAHBI, BCE
MPEyCMOTPEHHBIE MPOTrPaMMOi
oOydeHust yueOHbIE 3aaHs
BBINTOJHEHBI, KAYECTBO X
BBIITOJHEHUS OI[CHEHO YUCIIOM
0ay10B, OJIM3KUM K MAaKCUMAIbHOMY

66-80 | «Xopormo» Coneprxanue Kypca OCBOEHO Ilpoosunymotii
MTOJIHOCTBIO, 0€3 MpoOeoB, YpoeeHb
HEKOTOPBIC MPAKTUYCCKHE HABBIKH
paboThl C OCBOEHHBIM MaTEPHUATIOM
c(OpMHPOBaHBI HEAOCTATOYHO, BCE
MPEyCMOTPEHHBIE IPOTPAMMOMA
oOyueHus: yueOHbIE 3aJaHUs
BBITTOJIHEHBI, KAYECTBO BBITIOJTHEHUS
HU OJIHOTO M3 HUX HE OIICHECHO
MUHUMAaJIbHBIM YHCIIOM 0aJlIoB,
HEKOTOPbIC BUJIbI 331aHUI
BBITTOJIHEHBI C OMIMOKaMH

50-65 | «YmoBieTBOpUTETHHOY ConeprxaHue Kypca OCBOEHO Ilopozoewiit yposens
YaCTUYHO, HO MTPOOETIBI HE HOCAT
CYIIIECTBEHHOI'O XapakTepa,
HE00XO/IMMBIC TIPAKTUIECKHE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEpUAJIOM B
OCHOBHOM C()OpMHPOBAHBI,
OOJIBIIIMHCTBO MPETyCMOTPEHHBIX
porpaMMoii o0yueHus: yueOHbIX
3aJJaHU BBIITOJIHEHO, HEKOTOPBIE U3
BBITTOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
coJiepKaT OIMOKH

Menee | «HeynosnerBoputenbHo» | ComepxaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 He00XO0IMMBbIE TPAKTUUYECKHE HAaBBIKU | chopmuposani
paboThl HE CHOPMHUPOBAHEI,
BBITIOJTHCHHBIC YU€OHBIE 3aJaHuUs
CoJIep>KaT rpyObIie OMUOKH

3. 3agaHus B TecTOBOI (popMe MO TUCHUILINHE

[Ipumeps! 3ananuit:

[Ipumeps! 3a1aHuit B TECTOBOM (popMe 1711 KOHTPOJISE OCTaTOUHBIX 3HAHUM!

1. Teno GporeHo co ckopocThio 10 M/c moa yriaoMm TpuUILATh TPaaycoB K Topu3oHTy. He
YUUTBIBasi CONPOTUBIIEHUS BO3/yXa, ONPEIEIUTh BETMYMHY CKOpOCTH Tena uepe3 0,5 ¢ mocie Havana
nBroKeHus. [IpUHATE g paBHBIM JI€CATH METpaM Ha CEKyH]ly B KBaJpare:

) 5

-) 8,65

-) 17,3



-) 1,73
2. Koo dunment 3aTyxanus — BeJIMYHHA, 0OpaTHAs

-) Jgorapu()MUUECKOMY JIEKPEMEHTY 3aTyXaHUs
-) BPEMEHH pellaKkCaluu

-) COOCTBEHHOM YacTOTE KOJICOaHMIA

-) JOOPOTHOCTH

3. Hcrounuk wusnmyuyaer cBeT ¢ uactorod 6-1014 I'n. KakoBa 1mMHa BOJHBI CBETa,
U3ITy4aeMOr0 BTOPBIM HCTOYHHUKOM, €CJIM CBET OT 3THUX MCTOYHHMKOB II03BOJISIET HaOII0IaTh
YCTOHYHMBYIO HHTEPPEPECHIIMOHHYIO KAPTUHY?

-) 5 MKM

-) 5000 am

-) 180 am

-) 500 am

4. Ha ropu30OHTaNBHBIX pPENIbCaX, PACIOJIOKEHHBIX B BEPTUKAJIbHOM MAarHUTHOM IIOJE C
uaayknuen 10 MTh, ckomb3uT MpoBoHUK JTMHOW 50 cM ¢ mocTostHHON cKopocThio 10 M/c. KoHIib
penbcoB 3aMKHYTHI Ha compoTtuBienue 30 Owm. Ompenenute KOIW4ecTBO TemioThl (B M),
BbIJIETIMBIIEECS B CONPOTUBIEHUH 32 6 ¢. CONPOTUBIIEHUEM PEJIbca U MIPOBOJHUKA IPEHEOPEYD.

5. YacToTa 3aTyxaroulux 3JIEKTPOMArHUTHBIX KoNeOaHHil B KOHType ¢ JOOpPOTHOCTBhIO Q =
2500 paBna 550 xI'u. Omnpenenuth Bpemsi (B MC), 32 KOTOPOE aMIUIUTYJla CUJIIBI TOKa B KOHTYpE
YMEHbIIUTCS B 4 pasa.

6. Mertaimuyeckyro IUIACTUHKY oOiy4ator cBetom ¢ yactorod 1,8(11015 TI'm. Ilpm
YBEJIMYEHUH YaCTOTHI MaJaloNIero Ha MJIACTUHKY CBETa B 3 pasa 3a/ep)KHUBarollee HampsHKeHUE s
¢doroToka yBenuuuBaercsa B 4 paza. Onpenenure (B HM) JUIMHY BOJIHBI JJIi KPacHOW I'paHUIIb
doTtoarddekra.

ITomubmin MEPEUCHb TCCTOBLIX SaHaHI/Iﬁ C YKa3aHUCM IIPABUJIbHBIX OTBETOB, PA3MCIICH B OaHke
BOIIPOCOB  Ha  MH(GOPMalMOHHO-00pa30BaTeIbHOM  MOpTaje  MHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2856&cat=28157%2C90968&recurse=1&sho
whidden=1&qbshowtext=0

OLIGHKa pPaCCUUTBIBACTCA KaK MPOUCHT MPABUJIIBHO BBINTOJIHECHHBIX TECTOBBIX 3a,Z[aHI/II>'I N3 ux
o0mIero yuca.



