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YCBOCHHUSI:

1. lleanb ocBOeHNSI AUCUUILIHHBI
LlensiMu ocBOCHUS AUCHMILINHGBI "OHU3nKa" SBIASIOTCS:
®opMupOBaHUE y CTYJICHTOB LIEIOCTHOH, CUCTEMHOW HH(OPMALMOHHOW 0a3bl B 00JacTé

(GU3MKH, HAYYHOTO MHPOBO33PEHHUS, HABBIKOB IO3HABATEIBHOW ESTEIBHOCTH JUIS YCIICIIHOTO

— oOmenpodeccHoHaNbHBIX M CIEUHUATIbHBIX JUCLUUIUIMH OCHOBHOW 00pa3oBaTelbHOMN
IPOrPaMMBbI, KOTOPBIE B CBOIO OYEpE/b HAPABICHBI HA OCBOCHHE CTY/IECHTAMHU OOOOIICHHBIX BHJOB
po(ecCHOHANBHOM JIeATENbHOCTH KaK BaKHEUIIMX W MPSIMBIX COCTaBJISIONIMX MPO(ecCHOHATBHOM

KOMIICTCHTHOCTH,;

- HGO6XOI[I/IM01"O MHUHHMYMa 6a3OBBIX, (bYHI[aMeHTaJ'II)HBIX KOMIIOHCHTOB YHHBEPCAJIBHBIX,

HWHBAapUaHTHBIX KOMHCTGHHHﬁ,
MCHAIOMIUMCA  YCIOBHSM,

4YTO IIO3BOJIUT
IMOCTOAHHO CaMOCOBCPIHICHCTBOBATHLCA,

KOHKYPEHTOCTIOCOOHBIM Ha MPO(eCcCHOHATEHOM PBIHKE TPY/Ia.
OCHOBHBIMU 33/1a9aMU JUCIUTUINHBI SBISTFOTCS:
— u3y4yeHue 0a30BBIX MOHATUH, (PyHAAMEHTAIHHBIX 3aKOHOB U MPHUHIIUIIOB, COCTABIISIFOIINX
OCHOBY COBPEMEHHOM (PU3MYECKON KapTUHBI MHUPA;
— OBJIQJICHUE YMEHUSMHU BOCIPUHUMATh U OOBSCHATH (PU3UYECKHUE SIBICHUS M IPOIECCHI,
UCIIOJIB30BaTh 3HAHHS B 00pa30BaTeNbHON M MPO(ECCHOHAIBLHOW JACATEIBHOCTH, KPHUTUYCCKH

OLICHUBATh HH(bOpMaHI/IIO CCTCCTBCHHOHAYYHOTO COACPXKAHUA,

HCTOYHHKOB,

BBIMTYCKHUKY YCIICITHO aJanTHPOBAThCS K
OBITH BOCTPEOOBAHHBIM U

MOJYYEHHYIO M3 Pa3JIHUYHBIX

— (opMHpOBaHWE Yy CTYACHTOB HABBIKOB CaMOCTOSITEIIBHOTO IPOBEICHUS HAOIIOACHUN,
u3MepeHuil (U3MYecKUX BENWYMH, OOpaOOTKM M aHaIM3a OMbBITHBIX JAHHBIX, WHTEPIPETAUU
PE3yabTaTOB (PU3UIECKOTO IKCIEPUMEHTA.

2. Mecro mucnumiannbl B crpykrype OIIOII BO

I[I/ICIII/IHJII/IHa «Dusuka» 6a3preTC${ Ha 3HAHUWAX, IMOJTYYCHHBIX B paMKaxX HIKOJBbHBIX KYpPCOB

(107163709 S |

MaT€MaTUKHN

niIn

COOTBCTCTBYIOIHUX

IUCLUILINH

pOrpaMM  CpPEIHEro

npodeccuoHalibHOr0 oOpa3oBanud. Jucuumimaa «®Pusnka» SBISIETCS OOUIUM TEOPETHUYECKUM U

MECTOAOJIOT'MYCCKUM

OCHOBAaHHECM JJIA

JUCILIUILINH:

"Be3zomacHOCTh

JKU3HEIESITEILHOCTH ",

"du3nueckue OCHOBHI moxydeHus uHpopmarun', "DnexTporexHuka', "OH3HKO-MaTeMaTHYECKHUE
OCHOBBI Teopuu u3nydeHus" Bxogsamux B OITOIT moaroToBku 6akanaBpoB JAHHOTO HAIPaBJICHHUS.

3. [lnanupyemblie pe3yabTaTbl 00y4eHH 110 TUCHHUILIHHE
[Tnanupyemble pe3ynbTaTbl OOy4eHMs IO JUCLUIUIMHE, COOTHECEHHBbIE C IUIaHMPYEMBIMU
pesyasTatamu ocBoeHust OITOII (koMmeTeHIMAMY U UHANKATOPAMH JTOCTHKEHHUST KOMITETCHITHN )

1 0OIIeMH)KEHEPHBIE
3HAHUS, METOBI
MaTeMaTHIECKOTO
aHau3a u
MOJICIIUPOBAHUSI B
WHKEHEPHOU
JeSITEIBHOCTH,
CBSA3aHHOM C
MPOCKTHUPOBAHUEM U
KOHCTPYHPOBAHHEM,
TEXHOJIOTUSIMH
MIPOU3BOJICTBA
pubOpOB U
KOMILICKCOB

MHPAa,IIPUMEHSAET
(bu3HIECKHE 3aKOHBI 1
MO/, HEOOXOUMBIE ISt
peteHust 33724 B 00J1acTH
npogecCHOHATBHOM
JIeSITeIbHOCTH

3JIEKTPHUYECTBA U
3JIEKTpPOMarHeTu3ma, GU3uKu
KoJieOaHu ¥ BOJIH,
TEpPMOJJMHAMUKH,
CTaTUCTUUYECKOH 1
KBaHTOBOH (pu3nkwy,
COCTaBIIAIOLIIE OCHOBY
COBpPEMEHHOU (hU3UIECKON
kaptunsl mupa (OI1K-1.2)
YMeTh 00BSICHATH CMBICI
MPOUCXOAIMNX SABICHUI
OKpY’KaIOIIEero MHUpa,
MIPUMEHSATH (PU3NIECKHe
3aKOHBI U MOJIEIIH,

dopmupyembie [Tnanupyemble pe3yabTaThl 00yUeHUS 10 AUCIUILINHE, B
KOMIIETCHIIMU (1(();[, COOTBETCTBUU C UHAMKATOPOM JOCTHXKCHUS KOMIIETCHIINU HaumeHoBaHHe OLIEHOYHOTO
COZlepXKaHue WNunukaTop nocTuKeHust PesynbTaTel 00yueHus 1o CcpeacTBa
KOMIIETEHIIUH) KOMIIETCHUN JUCHUIIIINHE
OIIK-1 Cnocoben OIIK-1.2 O0BscHSET CMBICT 3HaTh 6a30BbIEC MTOHSITHSI, TECT, YCTHBIN OMpoc
NIPUMEHSATH MPOUCXOASAIINX SABICHUIN (G yHIaMEHTaIbHBIC 3aKOHBI U
€CTECTBEHHOHAYYHBIE OKPYKaroLIEro MIPUHIUIIEI MEXaHUKH,




LIPOKOTO
Ha3HAYCHUS

HEOOXOIUMBIE TS PEIICHHS
3a1a4 B 00JIaCTH
npodeCCUOHATBHOM
nesitenpHocTH (OIMK-1.2)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCcTaBisgeT 11 3a4eTHBIX equHuIl, 396 4acos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHs 6a30B0or0 00pazoBaHms: CpeiHee odIee.

Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonrakTHas padota
00yJaromuXxcs ¢ MeAarorndeckKum <
paboTHHUKOM S
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1 duU3NYECKHUE OCHOBBI 1 14| 4|12 46 Tecr, yerbiii onpoc,
KOHTpOJIbHasl paboTa
MEXaHHKHU
2 DNEeKTPUYECTBO U 1 4|44 90,2 Tecr, yeruuiii onpoc,
KOHTpOJIbHasl paboTa
MArHeTHU3M
Bcero 3a cemectp 198 | 8 8 16 2,8 10,35 | 136,2 DK3.(26,65)
3 DNEKTPUYECTBO U 216|414 42 Tecr, yerruiii onpoc,
KOHTpOJIbHAs paboTa
MarHeTH3M
4 dwusuka KonebaHuil u 2 16| 4|12 37,4 Tecr, yerbiii onpoc,
KOHTpOJIbHAs paboTa
BOJIH
5 KBanToBas ¢usnka 21412 |4 42 Tecr, yernuiii onpoc,
KOHTpOJIbHAs1 paboTa
Bcero 3a cemectp 198 [ 16 | 10 | 20 3,6 10,35 1214 DK3.(26,65)
Uroro 306 | 24 | 18 | 36 6,4 | 0,7 | 257,6 53,3
4.1.2. CoaepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM i
Cemectp 1
Paszoen 1. Quzuueckue 0cHO8bI MexaHuKu
Jlexnus 1.

IIpenmer ¢uzuku. [lonsTus MaTepun, B3auMoieicTBU, ABMKeHMs. [IpocTpaHcTBO 1 BpeMsi.
Ouznyeckue Mojenu. Gusndeckre BeTUUUHbI, €IUHUIBI (prU3nuecKkux BennyuH. [Ipeamer MexaHuku.
Cucrema orcyera u cucremMa koopauHat. Paguyc-BekTop. BekTopsl nepemenieHusi, MTHOBEHHOM
CKOPOCTH U MTHOBEHHOI'O YCKOPEHHMS MaTepUAIbHON TOUKH. I1yTh. CBsI3b KOMIIOHEHTOB BEKTOpA
MIEPEMEILICHUS CO CKOPOCTBIO U YCKOPeHHEM. TaHreHIManbHas U HOpMaJIbHasi COCTABIIAIOLINE
yckopeHus. MHepuuanbHas cucrema orcueta. Cnia Kak Mepa B3auMojieiicTBus Tes. Macca.
OcHoBHas 3a1aua nuHaMuKkH. 3akoHbl M. HeroTona. MMnynbe. Cuibl B MEXaHUKE: TSHKECTH U BEC



T€Ja, IPyrocTH, KyJJOHOBCKOIO B3aUMOAEHCTBUA, TpeHUs. [[pUHIIMI HE3aBUCUMOCTH IEHCTBHS CUII
(2 gaca).
Jleknus 2.

Pa6ora cunbl. KoncepBatuBHbie cuitbl. MomHocTh. Kunetnueckas sHeprus. [loTeHnmansHas
sHeprus. [loTeHnnanbHas SHeprus 4YacTULIbI B ITOJIE CUJIbI YIIPYTOCTH, B MOJI€ CUJIBI TSKECTH, B II0JIE
CHUJI KYJIOHOBCKOTO B3auMoecTBUs. CBsI3b MEX 1y IOTEHIIMAJIbHOM 3Hepruei u cuioil. [Tonnas
MEXaHUYECKasl SHEPIHsl. 3aKOH COXPAHEHHSI MEXAaHUYECKOW SHEPIHH. 3aKOH COXPAaHEHUS UMITYJIbCa
KaK CIJIe/ICTBHE YpPaBHEHUS JUHAMHUKU MaTepUalibHON TOUKH (2 yaca).

Pa3zoen 2. Dnexmpuuecmeo u macnemusm
Jlexknus 3.

[Ipeamer snekTpoaHaMuku. bazoBbie MOI€IN JIEKTPOAMHAMUKHI. DIE€MEHTApPHbIN
AIIEKTPUYECKUH 3apsil. 3aKOH COXPaHEHHUs AIEKTpudecKkoro 3apsaaa. 3akoH Kynona. HanpspkeHHOCTD
3jeKTpocTaTuueckoro nois. Ilpunnun cynepno3uuun 11 HanpsbkeHHOCTH. [1oTok BekTopa
HanpsbkeHHOCTH. Teopema ['aycca u ee NpUMEHEHUs I pacdyeTa HANPS)KEHHOCTH
AIEKTPOCTATUYECKOTO MOJIsl PABHOMEPHO 3apsKEHHBIX Tell. PaboTa cuit 31eKTpocTaTHIeCKOro MOJIs.
[upKyJI1us BEKTOPa HANPSIKEHHOCTH AJIEKTPOCTATUUECKOTO 1o, [loTeHnman
3JIEKTPOCTATHYECKOr0 noJsl. PasHocTh noteHuumanos. [IpuHumn cynepno3suunu Juisi HOTEHLIHANA.
CBs13b HANPSKEHHOCTH TIOJIS € MOTEHIMaIoM (2 Jaca).

Jlexnus 4.

CB00OIHBIE U MHIYIIUPOBAHHBIE 3apsAbl IPOBOAHUKA. DIEKTPHUUECKAsi EMKOCTh 3apsSKEHHOTO
npoBoaHuka. Konaencaropsl. EMkocTh koHzeHCcaTopa. CXxemMbl COeAMHEHUSI KOHEHCATOPOB.
OHeprus 1oJis 3apsKEHHOr0 IPOBOAHMKA U KOHJEHcaTopa. [I10THOCTh SHEpruu 3JeKTPUUECKOT0
nosist. Mozenb IU3IeKTpUKa. DIEKTPUUECKU 1unoib. Tunsl quanekTpukos. [lonspuzanms
JIDJIEKTPUKOB. JM3JIeKTprYecKasi BOCIPUUMYHUBOCTD U MPOHULIAEMOCTh. BEKTOP 3J1€KTpHUUECKOTO
cMmelieHus (dnekTpudeckor nHaAykuuu). Teopema ["aycca 1uist moToka BEKTOpa dIEKTPUIECKOTO
cMmernieHus (2 yaca).

Cemectp 2
Pa3zoen 3. Dnexmpuyecmeo u macnemusm
Jlekuus 5.

IToCTOSIHHBIN 2JIEKTPUYECKUN TOK. TOK IPOBOJANMOCTH U KOHBEKLIUOHHBIN TOK. Y CIIOBUS
BO3HUKHOBEHHUS U CYILIECTBOBAHUS TOKA MPOBOAUMOCTH. Cuia Toka. BEKTOp MIIOTHOCTH TOKa. 3aKOH
OmMa jy1st OTHOPOTHOTO yYacTKa JTMHEWHOM 1ienu B qudepeHnnanbaoin hopme. DIeKTPUIecKoe
CONPOTHUBIIEHUE. 3aBUCUMOCTh COMPOTUBIIEHUS METAJUIMUYECKOTO MPOBOJHUKA OT TEMIIEPATYPHI.
[TocnenoBarenbHOE U NMapaieIbHOE COETUHEHUS MPOBOIHUKOB. CTopoHHME cuibl. PaboTa
CTOPOHHUX CHJI IIPH IEPEHOCE HOCUTEINS TOKA. DJIEKTPOABIKYILAS CUIIA. DIEKTPUUECKOE
HarpsbkeHue. 3akoH Oma B 00061mennoi popme. 3akon [[xoysi-JIeHa B HHTErpaibHOU U
muddepernmansHoi Gopmax. MomHoCTs mocTostHHOTO Toka. [IpaBuna Kupxroda ans
pa3BEeTBICHHBIX Iiemel (2 yaca).

Jleknus 6.

[TocTostHHOE MarHUTHOE T0JIe B BaKyyMe. BeKTop MHIYKIIMM MarHUTHOTO ToJist. 3akoH bro-
Casapa-Jlannaca. [Ipunuun cynepno3uuuu. JI[BuxkeHue 3apsyKeHHON YaCTHUIIbI B OAHOPOJAHOM
cTanmoHapHOM MarHuTHOM ToJie. Cuita Jlopenna. JleficTBue MarHUTHOTO TOJISi HA TTPOBOJTHUK C
TOKOM. 3aKkoH Amnepa. B3aumoselicTBre 1ByX NpoBOAHUKOB ¢ TOKOM. Teopema ["aycca A noroka
BEKTOpa MarHUTHOM MHAYKIIMH. BUXpeBOH XapakTep MarHUTHOrO 1oJs. Liupkynsanus Bekropa
MarHuTHOM MHAYKIMK. MarHuTHoe nojie B BeulecTBe. MarneTuku. MarHuTHas NpOHUIIAEMOCTh U
MarHuTHas BOCIIPUUMYHUBOCTh. BekTop HamaranunBaHus. HampskeHHOCTh MarHUTHOTO TTOJIS.
[Tpupona aua- u napamaraerusma. deppomarnetusm. Jlomensl. HamaranunBanue gpeppoMarHeTrka
(rucrepesnc, KOIPIUMTUBHAS CHJIa, OcTaTodHas MHAyKIsA). Temneparypa Kropu (2 gaca).

Jlexnus 7.

SIBneHue AIEKTPOMArHUTHON MHAYKIIMHU. 3aKOH JIEKTPOMarHuTHOW nHAyKunu dapanes.
IIpaBuno Jlenua. [Torokocuennenue. SBnenne caMomHayKuu. MHIyKTUBHOCTh KOHTYpA.
NunykTuBHOCTD cosieHoua. B3anmuas naaykius. Tokn Dyko. DHEpPTHUsi MATHUTHOTO OIS TOKA.
[110THOCTH SHEPTUM MATHUTHOTO TOJIsl. TeXHUYEeCKre MPUMEHEHHUS 3JIEKTPOMAarHUTHOM MHIYKIUH.
VYpaBuenuss MakcBemna. BuxpeBoe anektpudeckoe nojue. Tok cMmemenus. Y paBHeHusa MakcBeria B



uHTEerpabHOl U TuddepenunansHoi Gpopmax. [LTOTHOCTE S3HEPTUH U TIIOTHOCTH MOTOKA SHEPTHU
AJIEKTPOMATrHUTHOTO OIS (2 yaca).

Paszoen 4. Qusuka konebanuti u 601H

Jlexnus 8.

OO61HOCTh ypaBHEHUH KoseOaTeNbHbIX Ipoueccos. [lepuon, yactora, gasza, ammiuTyaa
konebanuii. JluddepeHnmansuoe ypaBHeHHE CBOOOHBIX HE3aTyXaKIMIUX Kojiebanuii. Moiens
JMHEHHOr0 TapMOHMYECKOT0 ocumiuiATopa. [IpuMepsl TMHEHHOTO rapMOHUYECKOTO OCIMILISATOpPA.
®opmyna Tomcona. CrnoxxeHre rapMOHUYEcKUX Konebanuii. CBOOOIHBIE 3aTyXalole KOIeOaHus.
HuddepennmanbHoe ypaBHEHHE CBOOOIHBIX 3aTyXalomuX Koyedanui. Jlorapupmuueckuii
JeKpeMeHT 3aTtyxaHus. JloOpoTHOCTh KoebaTeIbHOM cUCTeMBI (2 Jaca).

Jlexnus 9.

Brinyxaennsie konebanus. Auddepennnansnoe ypaBHeHHE BBIHYKICHHBIX KOJCOaHUIA.
SBnenue pezonanca. Pezonancuast kpuas. [loHsTHE 0 MapamMeTpuyecKoM pe3oHaHCce U
aBTOKOJIeOaHusX. IlepeMeHHbIi anekTpuueckuii Tok. ['lapMOHMUEcKHe TEpEMEHHbIE TOKU U
HanpspkeHus. ConpoTHUBIIEHUE B 1IENH TEpEeMEHHOro Toka. [lepeMeHHbI TOK Yyepe3 UHTYKTUBHOCTb.
Emkocth B enu nepemennoro toka. [locnenoBarensubiit R, L, C — konTyp. Umnenanc. Bekropuas
Juarpamma HarpsiKeHH U TokoB. 3akoH OMa Juist IepeMEeHHOro Toka. Pe3oHaHCHBIe SIBICHUS B LIETIH
MEePEMEHHOT0 TOKa. MOIIIHOCTh IEPEMEHHOTO TOKa (2 Jaca).

Jlexuus 10.

Bounnsl. ITnockas BoiHa. J[JinHA BOJIHBI, BOJTHOBOE YHCII0, YaCTOTA BOJIHBI. BoJHOBOE
ypaBHEHHUeE U ero obiee pemeHue. PazoBas ckopocTh. BomHoBo# nmaker. ['pymimnoBas CKOpOCTb.
[TonsiTrie 0 KOrepeHTHOCTH BOJIH. HTepdepeHius BoIH. Y clIOBUS HHTEPHEPCHIIMOHHBIX
MaKCHUMYMOB U MUHUMYMOB. CTosiure BOJIHBI. M3ydueHne aIeKTpoMarHuTHIX BoJIH. Bubpatop
['epua. CriekTp 371€KTpOMarHUTHRIX BOJIH. BosTHOBOE ypaBHEHHUE IS JIEKTPOMArHUTHOM BOJIHBI.
OCHOBHBIE CBOICTBA JIEKTPOMArHUTHBIX BOJH. [110cKkas MOHOXpoOMaTHuecKas 3JIEKTpOMarHuTHas
BOJTHA. Mojenb TUnoasHOro u3nydeHus. [ImoTHOCTh SHEePTUH 3JIEKTPOMAarHUTHOW BOJTHBI.
Wntepdepenmus u nudpaxius ceeta. udpaxinuonnas pemerka. J(ucnepcus csera. [lornomenne
ceera. [lomsipuzanus cera (2 gaca).

Pazoen 5. Keanmosas ¢puszuxa
Jlekuus 11.

JlocTuxkeHust 1 IpoTUBOpeUrs B pu3nke Hadana XX Beka. JInHeddaTbie CIeKTphl aTOMOB.
®opmyna bansmepa s aToma BOOpo/ia U €€ dMIupuieckue 0000menus. TernmoeMKoCTs TBEPAOTro
Tena Mpu HU3KUX Temrieparypax. Mnes [Tnanka € = ho u popmyna 11 ciekTpaibHOU MIIOTHOCTH
SHEPTUU TEIJIOBOTO U3IyUeHHUs . DUHIITEHHOBCKas Teopus GOTOIIEKTpUIecKOro dhdexra. DOTOHBI.
OxcnepuMenTsl Pesepdopaa. Anepuas moaens aroma. bopoBckast Teopus aTroma Bogoposa (2 daca).
Jlekums 12.

Wnes ne bpoiins. CooTHouieHus: HeotpeaeneHHocTeil. BomHoBast pyHKIMS U CBSA3aHHbBIE C
HEIO MOHATHUS (TJIOTHOCTh BEPOSITHOCTH, BEPOSTHOCTh, CPEIHUE 3HAUCHUS (PU3NUECKUX BEJIUYUH ).
Bpemennoe u crannonaproe ypasaenus lpéaunrepa. Co6onnas yactuia. CnekTp 1 coOCTBEHHBIE
dbyHKIIMM aToMa BoAopoaa. GU3HUECKU CMBICI OMIEPATOPOB (PU3MUECKUX BEJIMYUH U UX
COOCTBEHHBIX 3HAYEHH B KBAHTOBOI MexaHuke. OmnepaTopsl MOJIHOMN HepTruu (TaMUJIbTOHUAH),
HMMITYJIbCa, MOMEHTA UMITYJIbCa, KBaJ[paTa MOMEHTA UMITYJIbCA U OTHOIICHUS MKy HUMU. CIIeKTp
SHEPrUH U BOTHOBas (DYHKIIUS YaCTUIBI B OECKOHEUHO ITyOOKOU MOTeHIIMANbHOH siMe. BripoxkaeHue
SHEpreTuYecKnx ypoBHen. Konmebanus KpucTauimueckoi perieTk Kak COBOKYITHOCTh KBAHTOBBIX
OCIHWJUIATOPOB. TernIoeMKOCTh TBEPAOTOo Tea Mo DUHIITEHHY. TennoeMKOCTh TBEPAOTO TeNa C
Y4€TOM JTUCKPETHOCTH peuieTku (1o Teopun [{edas). KBaHTOBBIN AIeKTPOHHBIN T'a3 B TBEPJOM TeEIE.
3onHas Teopus u dhdexTruBHAT Macca dneKTpoHa. [IpOBOAHHKY, TUANEKTPUKH U TIOTYIIPOBOJHUKY B
30HHOM Teopuu TBepAoro Tena. [loHsaTHs o p-n mepexonax, AMOaxX, TPAH3UCTOPaX, TBEPAOTEIbHBIX
HaHod2JeMeHTax. OOIIue MpecTaBIeHUs O KBAHTOBBIX T€HEpaTOpaxX MIEKTPOMArHUTHBIX BOJIH.
Jlazepsr (2 gaca).



4.1.2.2. IlepeyeHb NPAKTHYECKUX 3AHATHH

Cemectp 1
Pasoen 1. Qusuueckue 0cHobl MexaHuxu
IpakTnyeckoe 3ansitue 1

Kunemaruka 1 AMHaMHMKa MaTepUalIbHOM TOUKHU U TBepAOro Tesa. CKOpOCTh U YCKOPEHHE
MaTepuaibHOU Touku. TaHreHuanbHOe U HOpMalibHOE ycKopeHus. Cuna. [IpuHiun He3aBUCUMOCTH
nerctBus cuil. Ummynbce. 3akonsl HetoToHa (2 yaca).
IIpakTnyeckoe 3ansiTue 2

3aKOHBI COXpaHEHHs B MEXaHUKE. 3aKOH COXpaHEHHs UMIynbca. Pabora cuiibl. MOIIHOCTS.
Bubl MexaHU4EeCKOM SHEPTUHU. 3aKOH COXPaHECHHsI MEXaHHMYECKOM dHepruu (2 Jaca).
Pa3zoen 2. Dnexmpuuecmeo u macnemusm
IIpakTnyeckoe 3ansitue 3

DNEKTPOCTATUUECKOE MOJI€. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsiia. 3akoH KyoHa.
HanpspkeHHOCTD 31eKTpOCTaTuYecKoro noJjs. [IpuHiun cyneprno3uuuu A1 Hanps>KeHHOCTH.
[Torenunan nosist ToueyHoro 3apsana. [lpuHnun cyneprno3unuuu 11 noreHuuana (2 yaca).
IIpakTnyeckoe 3ansitue 4

OnexTpoeMkocTb. KoHieHCaTOphl. DneKTpruyecKkas EMKOCTh KOHJAeHcaTopa. Buel
KOHZeHcaTopoB. CoelMHEHUE KOH/IEHCATOPOB B OaTapen. DHeprus 3apsKeHHOTo KOoHAeHcaTopa (2
yaca).
Cemectp 2
Pa3zoen 3. Dnexmpuyecmeo u macnemusm
IIpakTH4yeckoe 3aHsiTHe S

3aKoHbI IOCTOSIHHOTO TOKa. [I7I0THOCTH U cuia Toka. DJIEKTPUUECKOE COPOTUBIICHUE.
DNEKTPOABUKYIIAs CUila, dJEKTprUeckoe HanpshkeHue. [locnenoBarenbHoe U mapaiienbHoe
COCIMHEHHUE MPOBOAHUKOB. 3akoHbl OMa u [xoyns-Jlenna (2 gaca).
IIpakTnyeckoe 3ansiTue 6

CranuonapHoe MarHuTHoe noje. MHayKius 1 HalpsDKeHHOCTh MarHUTHOro nodis. [lpunnun
cynepno3unuu. 3akoH buo-CaBapa-Jlannaca. 3akon Amnepa. Cuna Jlopenua. 3akox
AJIEKTPOMAarHuTHOW MHAYKIMU Papajes. DHeprusi MarHuTHOro 1o (2 yaca).
Pa3zoen 4. Quzuka konebarnuii u 60aH
IIpakTuyeckoe 3ansitue 7

CBoOosHbIe He3aTyxarolue koinebanus. JInHeHHbI rapMOHUYECKUHA OCIUIIISATOP.
Onektpuueckuil konebdaTenbHbIl KOHTYp. Dopmyna Tomcona. CioxkeHne rapMOHUYECKUX
Konebanuii (2 aca).
IIpakTHyeckoe 3ansitue 8

3aryxatomue konedanus. Jlorapupmuueckuit 1ekpeMeHT 3aryxaHus. JloOpoTHOCTD
KoJiebaTenbHOU cucTeMbl. 3akoH OMa ISl 1ienu nepemMeHHoro Toka. Mmmnenanc. Pezonanc
HanpspkeHu# (2 gaca).
Pazoen 5. Keanmosas ¢uzuxa
IIpakTH4eckoe 3ansaTHE 9

Wnes ne bpoiinsa. CooTHouieHus: HeomnpeaeneHHocTel. BoaHoBast pyHKIMS U CBSI3aHHBIE C
HEIO0 MOHATHA (TNIOTHOCTh BEPOSITHOCTH, BEPOSITHOCTh, CPE/IHNE 3HAUEHUS (PU3MUECKUX BEJIUYHH).
Bpemennoe u crainonaproe ypaBuenus Llpénunrepa. CBo6oaHas yactuia. CriekTp U cCOOCTBEHHBIE
¢byHkuuu aroma Boopoa. Pu3nyeckuii CMBICI ONEepaToOpoB (PU3HMUECKUX BEIUYMH U UX
CcOOCTBEHHBIX 3HAYEHMI B KBAaHTOBOI MexaHuke. OnepaTopsl MOJIHOM 3HEepTruu (TaMUIbTOHUAH),
MMITYJIbCa, MOMEHTA UMITYJIbCa, KBaJIpaTa MOMEHTA UMITYJIbCA U OTHOILLIEHUS MKy HUMU. CHIeKTp
SHEPruM U BOIHOBAsA (QYHKILHMS YaCTULBI B OECKOHEUHO ITyOOKOH MOTeHLIMaIbHOU siMe. Bripoxkaenue
JHEepreTuueckux ypoBHen. KoneOaHus KpUCTAUIMYECKOH pEeIIeTKN KaK COBOKYITHOCTh KBAaHTOBBIX
OCHMJUISATOPOB. TenmoeMKoCTh TBEPAOTO Tea Mo DUHIITENHY. TennoeMKocTh TBEPAOro Tea ¢
Y4€TOM JIMCKPETHOCTHU penieTku (1o Teopun Jledas). KBaHTOBBIN 37€KTPOHHBIN ra3 B TBEPIOM Telle.
3oHHas Teopus U 3 dexTrBHas Macca 3eKTpoHa. [IpOBOAHUKY, TUANEKTPUKU U TIOTYIIPOBOJHUKY B
30HHOM Teopuu TBepaoro tena. [lonsaTus o p-n nepexonax, AMOAax, TPAH3UCTOPAX, TBEPAOTEIBHBIX
HaHodJeMeHTax. OOIIe npeacTaBIeHUs O KBAHTOBBIX T€HEpaTopax JIEKTPOMArHUTHBIX BOJIH.
Jlazepsl (2 vaca).



4.1.2.3. IlepeueHnb 1a00paTOPHBIX PadOT

Cemectp 1
Paszoen 1. Qusuyeckue ocHo8bl Mexanuxu
JlabopaTopnas 1.

N3ydyeHne 0CHOBHOTO 3aKOHA JMHAMUKH BpallaTeIbHOrO BKEHUS (4 daca).
JlabopaTopHnas 2.

Omnpenenenre CUIIbI TPEHUS IIPU BpalllaTeIbHOM JABMXKEHUU TBEPIOTo Tena (4 yaca).
JlabopaTopnas 3.

Onpenenenre MOMEHTa HHEPLIMU TBEPAbIX Tel (4 yaca).
Pa3zoen 2. Dnexmpuuecmeo u macnemusm
JlaGoparopHnas 4.

N3mepenue 3neKTpruuecKoil EMKOCTH KOHAEHCATOpoB (4 vaca).
Cemectp 2
Pa3zoen 3. Dnexmpuuecmeo u macnemusm
JlaGoparopHnas 5.

HccnenoBanue xapakTepUCTUK MarHUTHBIX oJieH (4 Jaca).
Paszoen 4. Quzuka xonrebanuti u 601H
Jlaboparopnas 6.

N3ydenue konebaTeNbHOrO ABMKEHUS C TOMOIIBIO MPY>KUHHOTO MasiTHHUKA (4 yaca).
Jlaboparopnas 7.

CHATHE pe30HAHCHOW KPUBOH U ONpe/esieHre JorapuMUIEcKoro TeKpeMeHTa 3aTyXaHUs
KoseOanuii (4 vaca).
Jlaboparopnasn 8.

Omnpenenenne 60JIBIINX CONPOTUBICHUN METOIOM pellaKCAIllHOHHBIX KoeOanuii (4 Jaca).
Paszoen 5. Keanmosas ¢puszuxa
Jlaboparopnas 9.

Wnes ne bpoiins. CooTHouieHus: HeotpeaeaeHHocTell. BoaHoBas GpyHKINS U CBA3aHHBIE C
HEIO MOHATHA (TUIOTHOCTH BEPOSITHOCTH, BEPOSITHOCTD, CPETHNE 3HAUCHUS (DU3MUECKIX BEIUYHH).
Bpemennoe u crannonaproe ypasuenus Llpéaunrepa. Co6onnas yactuna. CrnekTp u coOCTBEHHBIE
¢yHKIIMM aToma Bogopoaa. U3n4ecKuil CMbICI OepaTopoB PU3NYECKUX BEIUUMH U X
COOCTBEHHBIX 3HaUEHHH B KBAaHTOBOM MexaHuKe. OnepaTopsl OJHOW SHEPTUH (raMUIbTOHUAH),
UMITyJIbCa, MOMEHTA UMITYJIbCA, KBaJlpaTa MOMEHTA UMITyJIbCa U OTHOILIEHUS MeX]1y HUMU. CIieKTp
SHEPIUU U BOJIHOBAs (PyHKIMS YacTUIBl B OECKOHEUHO ITyOOKO# MOTeHIMANbHON siMe. BoipoxkeHne
SHepreTHUecKux ypoBHel. KonebaHus KprcTauinyecko pemeTkl Kak COBOKYITHOCTh KBAHTOBBIX
OCHMJUIITOPOB. TEmIOEMKOCTh TBEPAOIO Tesla Mo DUHIITENHY. TermnoeMKoCTh TBEPIOTO Tela C
Y4€TOM JIUCKPETHOCTHU peteTku (1o Teopun [{edast). KBaHTOBBIN IeKTPOHHBIN T'a3 B TBEPJOM TeEJE.
3oHHast Teopus U d3PpPekTUBHAsA Macca d1eKTpoHa. [IpoBOTHUKY, TUIEKTPUKHU U MTOJIYTIPOBOHUKU B
30HHOM Teopuu TBepaoro tena. [loHsaTHs o p-n nepexonax, AMOAax, TPAH3UCTOPAX, TBEPAOTEIbHBIX
HaHodJIeMeHTax. O01ue MpeICTaBIeHHs O KBAHTOBBIX T€HEPaTOpax 3JIEKTPOMAarHUTHBIX BOJIH.
Jlazepsr (4 gaca).

4.1.2.4. IlepeueHb TeM U y4eOHO-MeTOAMUYECKOE O0ecliedeHue CAMOCTOSATEIbHOM

padoThI

[Iepedyenp TeM, BBIHECEHHBIX HA CAMOCTOSATEIBHOE U3YUCHHUE:
1. OcHOBHbIE MEPHOBI U dTaNbl B pa3BUTHH Qu3NKU. Ouznyeckre MOAETH: MaTepHajibHas TOYKa,
CHUCTEMa MaTepHaJIbHBIX TOYEK, a0COMOTHO TBepaoe Teno. CucreMa oTcueTa M JIeKapToBa CHCTEMa
KoopauHat. KuHeMaTnka MaTepruaibHONW TOUKH U TBEPIOTO TENa.
2. Nunamuka. [IpuHIMN OTHOCHUTENBHOCTH, NpeoOpa3oBanus [amunes. MHepruanbHbIE CHCTEMBI
orcueta. Macca, cuwiia u uMmnyisc. [lepssiii 3akoH HeroTona. 3akon BcemupHoro tarorenus. Cuna
TSDKECTH W Bec Tena. Btopoil 3akoH HblOTOHA Kak OCHOBHOE ypaBHEHHE ABWKEHMS. Cuia Kak
IIPOU3BOJHAS UMITyJIbca. Tperuil 3akoH HeroToHa.
3. 3akoH coxpaHeHuss ummynbca. LlenTp wunepnuu. Teopema o0 ABMKEHMHM IIEHTpAa HHEPIUH.
PeaktuBHOE nBHKeHUE. YpaBHeHus Memepckoro u L{nonkosckoro.



4. Pabora cwibl. MomHuocte. Kunermdeckas osHeprus. IloteHmumanpHas osHeprus. [lomHas
MEXaHUYECKasl FHEPTrHsl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

5. Bpaienue tena BOKpYr HemoJABMXHOM ocu. MomenT unepuuu. Teopema Illtelinepa. OcHoBHOE
ypaBHEHHE AMHAMMKHU BpaLaTEIbHOIO JBWKeHUs. KuHeTnueckas sHeprust TBEpAoro rena. MomeHT
UMITYJIbCA TBEPAOTO Tea. 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCA.

6. ba3zoBble MOJIeNM AIIEKTPOAMHAMUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOro 3apsaa. 3akoH Kyiona.
HanpsokeHHocTh anekTpudeckoro mnosst. IlpunHuun cynepno3uuuu Ui HampsbkeHHocTu. [loTok
BEKTOpa HaIPSIKEHHOCTH 3JIEKTpuueckoro notid. Teopema I'aycca. Ilpumenenue teopemsl ['aycca
JUI pacyera HalpsHKEHHOCTH JIEKTPUYECKOro MOJIs, CO34aBAEMOr0 3apsDKEHHBIMU TEIaMU.

7. IloreHunan snexTpuueckoro mnois. llpuHuun cynepmno3unuu uig noteHuuana. Ces3b MEXAY
HaNpsKEHHOCTBIO U MTOTEHLUAJIOM 3JIEKTPOCTaTUYECKOTO TOJISL.

8. DOnexrtpuueckas eMKocTb. KonpeHcaTopbsl. CXeMbl COEIMHEHHUS KOHJEHCATOPOB. OHEPIus
JIEKTPUUECKOr0 TOJI 3apsDKEHHOro KoHAeHcaTopa. IINOTHOCTH 3HEpruM 3JIeKTpUYEeCKOro IoJs.
Husnexrpuku. Ilomsspusanus AU3JIEKTPUKOB.

9. TloCTOSHHBIA 3JIEKTPUYECKUI TOK, YCJIOBUS BO3HMKHOBEHMS M CYLIECTBOBAaHHUS TOKa
npoBoaumocTi. Cuna Toka. Bektop muioTHocTu Toka. 3akoH Oma B muddepeHnuansHoi Gopme.
DJEeKTpUYECKOe CONPOTUBICHHE. DIEKTPOJABIKYILAS CUJIA, FIIEKTPUUECKOe HanpshkeHue. 3akoH OMa
B UHTErpajdbHON ¢opme. TemmoBoe AeWCTBUE SIEKTpUYecKoro Toka. 3akoH Jhxoyns-Jlenna.
MoIIHOCTh TOKA.

10. Pacuer pa3BeTBiIeHHBIX Liened nocTossHHOro toka. IlpaBuna Kupxroga. bananc momHocTeil B
JNEKTPUYECKOM LeNH. OJIEKTPUYECKHH TOK B JKUAKOCTAX U Ta3ax. 3akoHbl dapaneda s
AIIEKTPOJIN3A.

11. HanpskeHHOCTh M MHIYKLMS IIOCTOSHHOIO MarHuTHOro nosid. IlpuHnun cynepnosunuu. 3akoH
buo-Casapa-Jlamiaca. 3apsa U npoBoAHUK B MarHUTHOM mnoje. Cuna Jlopenua. 3akoH Amrepa.
VYcKkopUTenn 3apspKeHHbIX 4YacTHll. [IOTOK M IUpKYJIALnus BEKTOpAa MHAYKIMHW MarHUTHOTO IOJISL.
Teopema ["aycca 115 moToka BEKTOpa MHIYKIMM MarHUTHOIO OJIs B Bakyyme. PacueT MarHUTHOro
HOJIs1 COJIEHOU/IA.

12. MarnutHoe mnozne B BeuiecTBe. MarHetuku. MarHutHas HpPOHUIIAEMOCTh M MAarHUTHas
BOCIIPUMMYHMBOCTh. BekTop HamarHuuuBanus. HanpsokeHHOCTs MarHuTHOro nouisi. [lpupona nua- u
napamarietuzma. deppomarnerusm. Jlomensl. HamarnmumBanue ¢eppoMarHeTuka (rucrepesuc,
KOAPLMTHUBHAS CUJia, OcTaTOYHas MHAYKIM). Temnepatypa Kropu.

13. SIBnenue snexTpoMarHuTHOM MHAyKIMH. 3akoH ®apanes. Ilpasuno Jlenna. CamouHIyKuus.
NHAyKTUBHOCTb. DHEPrusi MarHuTHOro mnoss. IlnotHocTts sHeprum marHuTHOro mnossd. ITpuHnmn
JeHCTBUS MHAYKIIMOHHOTO T€HEpaTopa, aCHHXPOHHOIO JBUTATENs, TpaHCPopMaTopa.

14. DOnekTpoMarHUTHOE II0JIE, TOK CMEIUEHUsA. YpaBHEHHs MakcBeia B MHTErPajJbHOW U
muddepeHanbHoM Gopme.

15. KonebOanusi, MX OCHOBHBIE XapaKTEPUCTUKU. YpaBHEHHs CBOOOJHBIX KojeOaHMid. Mojenb
JUHEHMHOro rapMoHu4eckoro ocmuwuisitopa. CroxkeHue TrapMOHMYECKUX KoseOaHui. buenus.
®urypsl Jluccaxy. 3aryxaromye KoyiedaHus, OCHOBHbIE XapaKTEPUCTUKH.

16. BoiHyX/IeHHBIE 3JIEKTPOMarHiTHbIE KojeOaHus. ["'apMoHndecke nepeMeHHble Toku. 3akoH Oma
JUISl LIETI TIEPEMEHHOT0 TOKa. Pe30HaHC HalpsHKEHNUH U TOKOB.

17. Bonnossle npoueccsl. BonHoBoe ypaBHenue. Ilnockas BonHa. @a3oBast U rpymnmnoBas CKOPOCTH,
4acToTa, JJMHA BOJHBI, BOJIHOBOE uMcio. BomnoBoit maker. Dpdexr Jomnepa. Murepdepenuus u
mudpaxuus BoaH. KorepentHocTs. M3nyyenue, paccesHue, MOTIIONMIEHNE, TPEIOMIICHHE, TUCIIEPCHS
JIEKTPOMAarHUTHBIX BOJH. MOZENb AUMOIBHOIO U3ITyYEHHUS.

18. Hurepdepenius u nudpakuus cBera. [udpaxkiuonHas pemierka. Jlucnepcus cBera.
[Tonsspu3zanus ceera.

19. Mopnens maeanbHOro rasza. YpaBHEHHE COCTOSIHUS MJICAIBHOTO rasa. BHyTpeHHss >Heprus.
Tepmoaunamudeckas padora. Ternota. Termnoemkocts. [lepBoe Hauano TepMOAMHAMUKHY.

20. Ilukinueckue mnpouecchl. BTopoe Hayamo TepMOAWHAMHUKH. TemIOBbIE JBUTAaTeId U
xonoauibHble yeTaHoBKU. [lukin Kapro. KIIJ[ TerioBoro nsuratesns. DHTpomnus.

21. Buemnuii potoaddext. YpaBuenue DitHmreitna. PoToH. DHEprus, Macca U UMIYJIbC POTOHA.
22. BonHoBbIE cBOMcTBa MHKpodacTUll. COOTHOIIEHHS HEONPENEIEHHOCTEH JUIsl KOOPAMHATHI U
UMITyJIbCa, SHEPrUU U BpeMeHU. BonHoBass (QyHKIMS U CBA3aHHBIE C HEIO MOHSTHS (IUIOTHOCTH



BEPOATHOCTH, BEPOSTHOCTh, CPEIHNE 3HAUEHUS (PU3NUEeCKUX BeNUYMH). BpemeHHoe U cTannoHapHoe
ypasHeHus LlIpénunrepa.
23. OmepaTopbl HMITyJIbCa, SHEPTHH, MOMEHTAa HMITYJIhCa, COOCTBEHHBbIC 3HaueHMs. KBaHTOBOE
cocTosiHue, BbIpokaeHHe. ChuH sekTpoHa. BonHoBas (QyHKUIUS SIEKTPOHA € YYETOM CIIMHA.
BonnoBas ¢pynkuus mHOorux yactuil. [Ipunnumn [Taymm.
24. KpanToBas Mojenb uiaeanbHoro raza. Pacnpenenenuss ®@epmu-/upaka u bosze-DitHuireina.
OnexktpoHHbId Ta3 npu T = 0. DHepruss @epmu. KBaHTOBBIN 3JEKTPOHHBIA ra3 B TBEPJOM TeEJE.
3onHas Teopusi. [I[poBOIHUKY, AUAIEKTPUKH U TIOJYIIPOBOJHUKH B 30HHOM TE€OpUU TBEpAOro Tena. P-
n nepexoa. {nonasl, TpaH3UCTOPHI.
25. MarunuTHbIe CBOMCTBa TBepAbIX Tel. [Ipupona nua-, mapa- u peppomMarseTusma.

Jlis caMoCTOSITENbHON PAa0OTHl MCHOJB3YIOTCS METOAMYECKHE YKa3aHHUsS [0 OCBOCHUIO
JUCUUIIMHBI U U3JaHUS U3 CIIMCKA MPUBEICHHON HUYKE OCHOBHOU U JOTIOJHUTEIHHOM JTIUTEPATYPHI.

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

He mianupyercs.

4.1.2.6. IlpumepHbIi IepedyeHb TeM KyPCOBbIX padoT (IIPOEKTOB)
He nmuanupyercs.



4.2 ®opma 00y4eHHsI: 3209HAS
VYpoeHs 6a30B0or0 00pazoBaHms: CpeiHee odee.

Cpok o0yueHnus 5.
Bcero ®opma
Tpynoem- | ;o | Hpaxu- | JlaGopa- Koncy.ib- (koHTaK- HNPOME;KYTOUHOTO
Cemecr KOCTE, 171 ueckme TopHbIE TALUSA Kon- THas CPC, KOHTPOJIs (3K3.
Pl yac/zau. | ™™ | zansrus padoThI 1, PoJIb,uac qac P ’
qac. ’ ’ qac. > | paGora), : 3a4., 3a4. C OILL.)
ea. gac. gac. qac.
1 198/55 | 2 6 4 1 0,6 13,6 175,75 IK3.(8,65)
2 198/55 | 2 6 4 1 0,6 13,6 175,75 IK3.(8,65)
Hroro | 396/11 4 12 8 1,2 27,2 351,5 17,3
4.2.1. CTpykTypa IMCUUILJINHBI
KonrtakTHas padota
oOyuaromuxcs ¢ «
Mearoru4ecKuM pabOTHUKOM é
s
g* dopMa TEKyLIETO
o % KOHTPOJIS YCIIEBAEMOCTH
No Paznen (Tema) 3 2 (o HEenensaM ceMecTpa),
m\it JIACIIUILTUHBI z =| 3| ~ S dopMa mpoMesKyTOUHOH
O = = = = arTecTaluu(Io
2l el & = 5 ceMecTpam)
s| 8| = o)
s| 9 2| F|OE =
) L ) <
=l 5| 2| 2| %] 2| & O
2 3| & E| 2| 3| =
v ol & o'l o
[:: < = o M T M
=l s| & S
S| & g 2
=
& 8l 8
= I
1 duznueckue 1 216 1|4 175,75 OTyeT, yCTHBIN
OCHOBBI MEXaHUKH OIIPOC, KOHTPOJIbHAS
pabora
Bcero 3a cemectp 1980 2 |1 6 | 4| + 1 10,6]175,75 Jk3.(8,65)
2 DNEKTPUYECTBO U 2 14164 128 Oruer, yCTHBIN
MAarHeTHU3M OIpocC, KOHTPOJIbHAS
pabota
3 | ®usuka konebanuii | 2 2 47,75 OTyer, yCTHBI
1 BOJIH OIpocC, KOHTPOJIbHAS
pabota
Bcero 3a cemectp 2021 6 | 6 | 4 | + 1 10,61175,75 DKk3.(8,65)
Hroro 400 8 [ 12| 8 2 1,2 351,5 17,3




4.2.2. Conepxkanue TUCHUILTHHBI
4.2.2.1. llepevyennb JeKuni
Cemectp 1
Pazoen 1. Qusuueckue 0cHoBbl MeXaHUKU
Jlexnus 1.

[Ipenmer ¢uzuku. [lonsTas MaTepun, B3auMoAeHCTBHA, ABIKeHHs. [IpocTpaHcTBO 1 BpeMsi.
dusnueckue Moaenu. GU3nuecKkue BeIMUUHbI, €IUHULBI (PU3MUECKUX BeINYMH. [IpeiMeT MexaHUuKH.
Cucrema orcyera u cucremMa koopauHat. Paguyc-sekTop. BekTopsl nepemenienus, MrHOBEHHOM
CKOPOCTH ¥ MTHOBEHHOI'O YCKOPEHMsI MaTepuallbHOM TOUKH. [IyTh. CBSA3b KOMIIOHEHTOB BEKTOpa
IIEPEMEILICHUS CO CKOPOCTBIO U YCKOpPeHHEM. TaHreHIManbHass U HOpMaJIbHasi COCTABIIIOLINE
yckopeHnus. MHepuuanbHas cuctema orcuera. Cuia Kak Mepa B3auMoZecTBus Te. Macca.
OcHoBHas 3a1aua ntuHaMuku. 3akoHbl 1. HeroTona. MMmnynbe. Cuibl B MEXaHUKE: TSHDKECTU U BEC
TeNa, yIpyrocTy, KyJIOHOBCKOTO B3aUMOJEUCTBNUSA, TpeHUs. [ [puHINI HE3aBUCUMOCTH JEHCTBUSA
cui.Pabota cuibl. KoncepBaruBabie cuibl. MomaocTs. Kunetnueckast sneprust. [lorennmansHas
sHeprus. [loTeHnmanbHas SHEPrus 4acTULBI B I10JI€ CHIIBI YIIPYTOCTH, B I10JIE CHJIBI TSDKECTH, B I10JIE
CHUJI KYJIOHOBCKOT'O B3auMoecTBUs. CBsI3b MEX 1y IOTEHIIMAJIbHOM 3Hepruei u cuioi. [Tonnas
MEXAHUYECKasl PHEPIrHsl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW YHEPTUH. 3aKOH COXPAaHEHHS UMITYJIbCa
KaK CJIe/ICTBHE YpPaBHEHUS JUHAMHUKU MaTepuanbHON TOUKU.Mojenb abCcoaoTHO TBEPAOIO Tea.
VYrioBas CKOPOCTb U yITIOBOE YCKOpPEeHHE Tena. CBs3b IMHEWHBIX U YIVIOBBIX XapaKTEPUCTHK TOYEK
TBEPAOTO TEJIA, BPALIAlOLIEr0cs BOKPYT HEMOABWKHOM ocu. MoMeHT nnepuuu. Teopema Il telinepa.
Kunernueckas sneprust TBeporo tena. Pabora npu BpaiieHuu TBepA0ro tena. MOMEHT CHUJIBL.
OcHOBHOE ypaBHEHUE IMHAMUKH BpAIIATEIbHOTO JBMKEHHS.. MOMEHT UMITyJIbCa TBEPJOTO Tea.
3aKOH COXpaHEeHUs1 MOMEHTa UMIyJbca (2 yaca).

Cemectp 2
Pazoen 2. Dnexkmpuuecmeo u macnemuszm
Jlexknusa 2.

IIpenmer 3nekTpoauHaMuKy. ba3oBble MOAEIN JIEKTPOINHAMUKN. DJIEMEHTAPHBIN
AIIEKTPUYECKUH 3apsil. 3aKOH COXpaHEHHUs AIEKTprudecKkoro 3apsana. 3akoH Kymnona. HanpspkeHHOCTD
3JEKTpOCTaTHYeCKOro noss. [IpuHnun cynepro3unuu aius HanpsbkeHHocTu. [IoTok Bekropa
HanpsbkeHHOCTH. Teopema ['aycca u ee mpuMeHeHMs Ui pacdyeTa HaNPS)KEHHOCTH
AJIEKTPOCTATUYECKOTO MOJI1 PABHOMEPHO 3apsDKEHHBIX Tell. PaboTa cuil 31eKTpoCcTaTHUeCKOro MmoJs.
[{upkynsust BEKTOpa HAIIPSKEHHOCTH 3JIEKTPOCTaTHYECKOro nois. [lotennuman
AJIEKTPOCTATUYECKOrO 1oss. PazHoCTh moTeHnuanos. [IpuHIuI cynepno3unuu s noTeHuana.
CBs13b HAPSPKEHHOCTH MOJIS1 C TOTEHIIUAJIOM. BOOOIHBIE U MHAYILIUPOBAaHHBIE 3apsi bl IPOBOAHMKA.
DneKTpuYecKas EMKOCTh 3apsDKEHHOTO poBoHMKA. KonaeHcaropbsl. EMKOCTE KOHEHCATOpA.
CxeMbl coelMHEHUs] KOHIEHCATOPOB. DHEPTrHs MO 3apsHKEHHOTO MPOBOIHUKA U KOH/IEHCATOpa.
[T10THOCTB SHEPTUU PIEKTPUUECKOT0 NOJs. MOoAenp AUIIEKTPUKA. DIEKTPUUECKUM Tunosb. Turbl
IUAIEKTPUKOB. [lomsipu3anus qudIeKTpuKoB. J(uanexkTpudyeckas BOCIPUUMYUBOCTD U
POHMIIAEMOCTh. BEKTOp ayiekTprueckoro cMeneHus (nekrpudeckoit MHaykuun). Teopema ['aycca
JUISL IOTOKA BEKTOPA AIEKTPUYECKOro cmenieHus. [locTostHHbIN anekTpudeckuid Tok. Tok
IIPOBOJIMMOCTH Y KOHBEKIIMOHHBINA TOK. Y CJI0BUS BOSHUKHOBEHUS U CYIIECTBOBAHMS TOKA
npoBoaumocTH. Cuita Toka. BekTop minoTHocTH Toka. 3akoH OMa /17151 OTHOPOIHOTO y4acTKa
auHelHo nenu B auddepeHnnansHoi hopme. DIeKTpUIeckoe CONPOTUBICHUE. 3aBUCUMOCTb
CONPOTHUBIICHUS METAIUIMYECKOTO IIPOBOJHUKA OT Temneparypsl. [locnenoBarensHoe u
napauielibHOe COeMHEHUS MPOBOAHUKOB. CTOpOHHME CHIIbL. PaboTa CTOPOHHUX CHJI TIPH ITEpeHOCe
HOCHUTEJSI TOKA. DJIEKTPOABIKYIIAS CHIIa. DJIEKTpUUECcKoe HampsikeHue. 3akoH Oma B 00001meHHON
dopme. 3akoH [[xoynsa-Jlenna B unTerpanbHoil u auddepenunansaoit popmax. MomHoOCTh
noctostHHOTO TOoKa. [IpaBuna Kupxroda nmst pazserBieHHbIX meneil. [locTosHHOE MarHUTHOE TTOJIE B
BakyyMme. BekTop nHaykuun marautHoro nosst. 3akoH buo-Casapa-Jlamnaca. [Tpunuun
CyNepIO3UIUH. J[BI)KeHHE 3apsHKEHHOW YaCTUIBI B OJJHOPOJHOM CTAlMOHAPHOM MarHUTHOM II0JI€.
Cuna JlopeHua. [leficTBue MarHUTHOTO T0JISI HA IPOBOJIHUK C TOKOM. 3aKOH AMIIepa.
B3anmopeiicTBue AByX MPOBOJHUKOB ¢ TOKOM. Teopema ["aycca i1 OTOKa BEKTOpa MarHUTHOU
MHAYKIMU. BuxpeBoii XxapakTep MarHUTHOrO nojisl. LIupKynsauust BEeKTopa MarHUTHOW MHAYKIIMH.
MarnuTHoe nosie B BeniecTBe. Maruetnkn. MarauTHasi IpOHALIAEMOCTh U MarHUTHAs



BOCIIPUUMYHMBOCTE. BekTop HamarununBanus. HanpsbkeHHOCTS MarauTHOrO nodist. Ilpupona nna- u
napamaraetusma. @eppomarnerusm. Jlomensl. Hamaruuunsanue geppomarneTuka (ructepesuc,
KOIPIIUTUBHAS CHUJIA, OCTaTOYHas MHAYKIM). Temneparypa Kiopu (2 gaca).

4.2.2.2. llepeyeHb NPAKTHYECKHUX 3AHATHH
Cemectp 1
Paszoen 1. Qusuyeckue ocHosvl mexanuxu
IpakTnyeckoe 3ansiTue 1.

Kunemaruka u 1uHaMHKa MaTepUaAbHONW TOYKHU U TBEpAOro Tena. CKOPOCTh M YCKOPEHUE
MaTepuaibHOU Touku. TaHreHuanbHOe U HOpMaibHOE yekopeHus. Cuna. [IpuHuun He3aBUCHUMOCTH
nerctBus cuil. Ummynbce. 3akonsl HeroToHa (2 yaca).

IIpakTnyeckoe 3ansiTue 2.

3aKOHBI COXpaHEHHsI B MEXaHUKE. 3aKOH COXpaHEHHs UMIynbca. Pabora cuiibl. MOIIHOCTS.
Byl MexaHU4eCKOM SHEpruu. 3aKOH COXPaHECHHsI MEXaHMYECKOM dHepruu (2 Jaca).
IIpakTuyeckoe 3ansaTHe 3.

Kunemaruka v AMHaMMKa BpaIlaTeIbHOTO JBUKEHUS TBEPOro Teia. YTIIOoBas CKOPOCTh U
yriaoBoe yckopeHue. CBs3b JUHENHBIX U YIJIOBBIX XapaKTEPUCTHK TOUEK TBEPJIOTO TENa,
BpAILAOIIEr0Csl OTHOCUTENHHO HETIOABIKHOM ocu. MomeHT uHepiui. OCHOBHOE ypaBHEHHE
JTMHAMUKHU BpaIIaTeJIbHOTO JBUKEHUS TBEPIOTO Tea (2 Jaca).

Cemectp 2
Pa3zoen 2. Dnexmpuyecmeo u macnemusm
IpakTnyeckoe 3ansiTue 4.

DIEKTPOCTATUYECKOE MOJIE. 3aKOH COXPAHECHHS AJIEKTpUUECKoro 3apsiaa. 3akoH Kymnona.
HanpspkeHHOCTD 3eKTPOCTaTUYECKOTo moJjis. [IpuHIMn cynepno3uiuu A Hanps>KeHHOCTH.
[ToTentman nmosust ToueyHoro 3apsiaa. [lpunmun cynepno3uiiuu Jyisi moTeHnuana (2 gaca).
IIpakTH4yeckoe 3ansaTue 5.

OnextpoeMkocTh. KoHeHcaTopsl. DnekTpruyeckas EeMKOCTh KOHJeHcaTopa. Buipl
KoHJeHcaTopoB. CoelMHEHUE KOHIEHCATOPOB B OaTapen. DHeprus 3apsKeHHOro KoHAeHcaTopa (2
yaca).

IpakTnyeckoe 3ansiTue 6.

3aKOHbI IOCTOSIHHOTO TOKa. [IT0THOCTH M cuita Toka. DJIEKTPUIECKOE COPOTUBIICHHUE.
DNEKTPOABMKYIIAs CUlla, dJEKTprUeckoe HanpshkeHue. [locnenoBarenbHoe U mapaiienbHoe
coeMHEeHNE MPoBOAHUKOB. 3akoH OMma.Kpyroseie mpoueccol. Dutponus. [ukmaer u KT/ TemioBbix
mammH. [{ukn Kapao. Bropoe Hagano tepmoaunamuku (2 yaca).

4.2.2.3. [lepeueHb J1a00paTOPHBIX PAdOT
Cemectp 1
Pazoen 1. Qusuueckue 0CHOBbI MEXAHUKU
JlabopaTopnas 1.

W3y4yeHne OCHOBHOTO 3aKOHA JIMHAMUKH BpAIlATeIbHOTO ABMKECHUS. Onpe/ieieHre CHITbI
TPEHUsI IPU BpaIllaTeIbHOM JIBHKEHUH TBEpAOTO Tena. OnpeneneHne MOMEHTa HHEPIIMY TBEPIBIX
Ten (4 yaca).

Cemectp 2
Pa3zoen 2. Dnexmpuuecmeo u macnemusm
JlabopaTopnas 2.

W3mepenune 371eKTpUYecKOro COMPOTUBIICHHUS TPOBOHUKOB. V3MepeHHe 3JIeKTpHUYecKoil

€MKOCTH KOHJIeHCaTopoB. McciieioBanne XapakTepHCTUK MarHUTHBIX ToJIei (4 Jaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedeHUe CAMOCTOATEIbHOM

padoTbI
HepequL TEM, BELIHCCCHHBIX Ha CAMOCTOATCIIbHOC U3YUCHUC!
1. OcHoOBHBIE IEPUOABI U 3TAIBI B pa3BUTUN (U3UKH. PU3NUECKUE MOJIENIN: MaTepUaIbHas
TOYKa, CUCTEMA MaTCpHUAJIbHBIX TOUCK, a0COIIOTHO TBCPAOC TCIIO. Cucrema orcuera u ACKAapTOBa
CHUCTEMA KOOpAWHAT. Kunematuka MaTepHaﬂBHOﬁ TOYKH U TBEPAOTO TEa.



2. lunamuka. [TpuHIMD OTHOCUTENHLHOCTH, TIpeoOpa3zoBanus [ anunes. MHepunanbHbIe
cuctemsl orcuera. Macca, cuna u umnyisc. [lepsbiil 3akoH HetoToHa. 3akoH BeemupHoro
taroteHus. Cuia TsSKECTH U Bec Tena. Bropoii 3akoH HproTOHA Kak OCHOBHOE YpaBHEHHE IBUKCHHSL.
Cuna xak nmpousBojHas ummynbca. Tperuii 3akoH HeroToHa.

3. 3akoH coxpaHeHus umiynbca. LlenTp nnepuuu. Teopema o IBMKEHUU UEHTPA UHEPLIUH.
PeaktuBHOE nBrKeHue. YpaBHeHus Memepckoro u L{nonkosckoro.

4. Pabora cuibl. MomuocTs. Kunerndeckas sneprus. [lotennmanpHas sHeprus. [TomHas
MeXaHUYEeCKasl FHEPrusl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTUU.

5. Bpamienue tena BOKpYr HenmoABMkHOM ocu. MomeHT nnepuuu. Teopema llteitHepa.
OcHOBHOE ypaBHEHUE IMHAMUKH BpaIlaTeIbHOro ABMKEHMs. KuHeTnueckas sHeprus TBEpAOro Tena.
MoMeHT uMITyJIbca TBEPOTO TeNa. 3aKOH COXPAaHEHUsI MOMEHTa UMITYJIbCa.

6. ba3zoBble MOJIeTH JIEKTPOJUHAMUKHI. 3aKOH COXPAaHEHUSI SJIEKTPUUECKOTO 3apsia. 3aKOH
Kynona. HanpsikeHHOCTB asekTpudeckoro noss. [TpuHuun cyneprno3unumu st HanpsKEHHOCTH.
IToTok BeKTOpa HAIPSKEHHOCTH dJeKTpudeckoro noiisd. Teopema ["aycca. [IpuMmeHnenne Teopemsl
["aycca quist pacuera HaIPSHKEHHOCTH 3JIEKTPUUYECKOTO TOJISA, CO3/1aBAEMOI0 3apsHKEHHBIMH TEJIAMU.

7. Ilorenuunan anexrpuueckoro nois. [lpunnun cynepno3unuuu g noreHuuana. Cesspb
MEXIY HaIPSYKEHHOCTBIO U MOTEHIUAIOM 3JIEKTPOCTATHYECKOTO MOJIS.

8. Dnexrpuueckas eMkocTh. KonaeHcaropsl. CxeMbl COEIMHEHUS] KOHIEHCATOPOB. DHEPIUs
3JIEKTPUYECKOTO MOJIS 3apsHKEHHOTO KOHAeHcaTopa. [II0THOCT 3HEpruu 3JIEeKTPUUECKOTO MOJIS.
Hwuanexrpuku. [lomspusanus AU3IEKTPUKOB.

9. I1oCTOSTHHBIN 3JIEKTPUYECKUM TOK, YCIIOBHSI BO3HUKHOBEHUS U CYILIECTBOBAHMS TOKA
npoBoaumocTH. Cmita Toka. BekTop mmotHocT Toka. 3akon Oma B nuddepenimanpaoi popme.
DIEKTPUYECKOE COITPOTUBIICHUE. DIEKTPOABIKYLIAS CHIIA, DJIEKTPUUECKOE HaIpsDKeHHE. 3akoH OMa
B MHTETpabHOM (hopme. TemmoBoe neiCTBHE IIEKTPHUYECKOTO TOKA. 3akoH [xoyms-Jlenma.
MoIHOCTh TOKA.

10. Pacder pa3BeTBICHHBIX IieTel mocTostHHOTrO ToKa. [IpaBmira Kupxroda. bananc
MOIIIHOCTEHU B 3JIEKTPUUYECKOHN LEeNu. DJIEKTPUUECKUN TOK B KUIAKOCTAX U razax. 3akonsl dapaznes
JUTSL 3JIEKTPOJIH3a.

11. HanpsikeHHOCTh M MHIYKLMS IIOCTOSTHHOTO MarHUTHOro noJjs. [IpuHiun cynepno3uuuu.
3akoH buo-Casapa-Jlamuiaca. 3apsa v npoBoAHUK B MarHuTHOM 1osie. Cuna JlopeHua. 3akoH
AmMriepa. Y CKOpUTENH 3apsKEHHBIX 9acTULl. [10TOK M IUpKyIAnus BEKTOpa MHIYKIIUH MarHUTHOTO
nosisi. Teopema ["aycca 11 moToka BEeKTOpa MHAYKIIMM MarHUTHOTO MOJIs B BakyyMe. Pacuer
MarHUTHOTO TI0JIS1 COJIEHOUA.

12. MarauTHoe 1oJje B BemecTBe. MarneTnku. MarauTHasi IpOHUIIAeMOCTh Y MarHUTHAs
BOCIIPUUMYHMBOCTE. BekTop HamaranunBanusa. HanpsbkeHHOoCTs MarauTHOTO nodist. [lpupona nna- u
napamaraetusma. @eppomarnetusm. Jomensl. HamarunuuBanue geppomaruerrka (Tuctepesuc,
KOAPLMTHUBHAs CUJia, ocTaTouHasg nHAyKIus). Temnepatypa Kropu.

13. SIBnenue anexTpoMarHuTHON UHAYKIUU. 3akoH Dapanes. [Ipasuino Jlenna.
Camounnaykuusa. MHAYKTUBHOCTE. DHEPrUsl MArHUTHOTO NoJIsl. [I10THOCTH SHEPruM MarHUTHOTO
noJist. [lpuHnun geiicTBUg HHAYKIIMOHHOTO TeHEpaTopa, aCHHXPOHHOTO JIBUraTes,
TpaHchopmaropa.

14. DnexTpoMarHuTHOE I0JIe, TOK CMEUIeHHs. Y paBHEeHUsI MakcBelia B UHTErpajJbHOU 1
nuddepeHmanbHoR Gopme.

15. Konebanusi, UX OCHOBHBIE XapaKTEPUCTUKH. Y paBHEHMsI CBOOOIHBIX Kosiebanuil. Monenb
JMHEHHOT0 TAPMOHUYECKOro ocuuiuiaTopa. CrokeHre rapMOHUYECKUX KosnebaHuil. buenus.
@urypsl Jluccaxy. 3aTyxaromiue KoyiedaHus, OCHOBHbIE XapaKTEPUCTUKH.

16. BoiHyX/1eHHBIE 2JIESKTPOMAarHUTHbIE KoeOaHus. [ apMOHUYeCcKe TepeMEHHbBIE TOKH.
3axon OMa A1 enu nepeMeHHoro Toka. Pe3oHaHc HanpsKeHUH U TOKOB.

17. BonHoBele mpoueccsl. BonHoBoe ypaBHeHue. ITnockas Bonna. @a3oBas U rpynnoBast
CKOPOCTH, YaCTOTa, JUTMHA BOJIHBI, BOJIHOBOE unciio. BoHoBo# maket. Dddext Jlomnepa.
Wntepdepentus u audpaxuust BonH. Korepentnocts. M3nydenue, paccesiHue, NOTJIOMEHHE,
IpeoMIIEHUE, TUCIIEPCUs AIEKTPOMAarHUTHBIX BOJH. Moenb AUMOIBHOTO U3TyYEHHUS.

18. UnTephepenuus u qudpakuus ceera. Judpakunonnas pemerka. Jlucnepcus ceeta.
[Tonsipuzanus ceera.



19. Mognenp uneanbHOro ra3a. Y paBHEHHUE COCTOSHUS UEaIbHOrO ra3a. BHyTpeHHs s
sHeprus. Tepmoannamuueckas padota. Temora. TeroemMkocTs. [lepBoe Hayano TepMOIUHAMUKH.

20. Huknmnueckue npoueccol. Bropoe Hauano tepmoanHaMHUKU. TeIIOBbIE IBUTATENHN U
xonoamibHblie yeranoBkU. Lukn Kapno. KIIJ] TenoBoro npurarensi. HTpomusl.

21. Baemnwnii pororddexr. YpaBHenue DiiHmTeriHa. @oTOH. DHEPrus, Macca U UMITYJIbC
doroHa.

22. BonHoBbI€ cBoOMcTBa MUKpOYacTULl. COOTHOIIECHHS HEOTIPEAECICHHOCTEN ISl KOOPAUHATHI
U UMITYJIbCa, YHEPTUU U BpeMeHU. BomHOBas (GyHKIIUS U CBSI3aHHBIC C HEFO MOHATHUS (TUNIOTHOCTh
BEPOATHOCTH, BEPOSATHOCTH, CPEIHUE 3HaUCHHS (PU3NYECKUX BEITUYMH). BpeMeHnHoe u cTaimonapHoe
ypaBHeHnus llIpénunrepa.

23. OnepaTtopsl UMITYJIbCA, JHEPTHUH, MOMEHTA UMITYJIbCA, COOCTBEHHBIEC 3HAUCHHUSL.
KBantoBoe coctosinue, BeipoxkaeHue. CiuH 31eKTpoHa. BoaHOBas pyHKIHS IEKTPOHA ¢ yIETOM
cnuHa. BonnoBas pynkuus Mmuorux yactuil. [Ipunmun [Taynu.

24. KBanToBasi MozieJib ujieanbHoro ra3a. Pacnpenenenus ®epmu-/lupaka u boze-
OitHmTelHa. DnekTpoHubid ra3 npu T = 0. DHeprus @epmu. KBaHTOBBIN 3JIEKTPOHHBIN T'a3 B
TBEpJIOM Telie. 30HHast Teopusi. [IpOBOIHUKY, TUANEKTPUKU U TTOJIYIPOBOJHUKHN B 30HHON TE€OpUU
TBepaoro tena. P-n nepexon. noasl, TpaH3uCTOPHI.

25. MarnuTHbIe cBOMCTBa TBepAbIX Tel. [Ipupoaa nua-, napa- u peppomarunerusma.

s caMOCTOSITENIbHOM pa0OThl  HCMOJB3YIOTCS METOAMYECKHE YKa3aHHUS [0 OCBOCHHUIO
JTUCLUIIIMHBI U U3JaHUS U3 CIIMCKA MPUBEICHHONW HUYKE OCHOBHOW U JOTIOJHUTEIHLHOM JTUTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJbLHBIX padoT, pedeparos, TP, PI'P, PIIP

1. Lenp 1 3amaum Kypca GU3MKK B CTAHOBJICHUU MHKEHEpa-TexHoiora. O mocneacTBUsIX
npodecCHOHATIBHOM J1eATEIbHOCTH ¢ TOYKH 3pEHUs eJMHCTBA Onocdepsl 1 OMOCOLMATbHOM TPUPOIBI
yenoBeka. . [IpencraBnenue o Becenennoii u B 1ienom kak Gu3ndeckoM 00bEKTe U €€ IBOITIOIHH.
buocdepa. BzaumoneiictBue opranuzmMa u cpesibl. MeTo bl TEOPETUUECKOTO U HKCIEPUMEHTAIBHOTO
WCCJICIOBAaHWH B (PHU3UKE.

2. @yHITaMEHTAJIBHOE €INHCTBO €CTECTBEHHBIX HayK, HE3aBEPIICHHOCTh €CTECTBO3HAHUS U
BO3MOXKHOCTH €T0 JaJbHENIIEero pa3BuTus. Baxkneimme stansl uctopuu Gpusuku. Ponb ¢pusuku B
Pa3sBUTHU TEXHUKHU U BIMSIHUE TEXHUKHU HA pa3BUTHE (PU3HKU.

3. [IpenMeT MeXaHUKU. DIEMEHTbl KWHEMATHKU TOUKU. OU3nUecKoe MOIeIUpOBaHHE.
HezaBucHMOCTH IIPOCTpaHCTBA OT BpPEMEHM B KJIACCHMUECKOM MexaHuke. KuHemarmdeckoe
OINMCaHNE ABM)KEHUS. DJIEMEHThI BEKTOPHO anreOpsl. Bektop nepemenienus, myTb, CKOPOCTb U
YCKOpPEHHE B Cllydae KPUBOJIMHENHOTO IBUKEHUS U MAaTEPUAJIbHOM TOUKH. . BBeieHne nonsaTus
HOPMaJIbHOT'O U TAHT€HIIUAIBHOTO YCKOPEHUH TOUukH. OO U3MEpEeHUSIX U UX CHEIM(PUYHOCTH B
¢uzuke. O cMmbIciie TPOU3BOIHON M UHTErpajia B (pr3MKe MPUIOKEHUN K GU3NUECKUM 3a7a4am
Crenenu cBOOOIbI, MaTepUATBHOM TOUKU U Tena. [loHaTre 06 0000IIEHHBIX KOOpANHATAX.

4. Kunemartuka TBepAOro Tesa. YTI0Basi CKOPOCTh U YIVIOBOE YCKOPEHHUE TelIa.
Kunemarnyeckue XxapakTepUCTUKU BPAIIaTEIbHOIO ABUKEHUS U UX CBSI3b C KHHEMAaTHYECKUMU
XapaKTEepUCTUKAMU TIOCTYNATEIbHOTO IBUKEHUS.

5. Kitaccuueckas, pensiTUBUCTCKAs, KBAaHTOBasi MexaHUKH. [loHsATHE COCTOSHMS B
KJIACCUYECKON M KBAaHTOBOW MeXaHMKE. [ paHUIbl IPUMEHIEMOCTH KIACCUUECKON MEXaHUKH.

6. CoBpemeHHast TpakToBKa 3akoHOB HbroToHa. [1epBblit 3akoH HploTOHA Kak mocTynat o
CYILIECTBOBAaHUM MHEPLMAIBHBIX CUCTEM OTCcUeTa. . COBpEMEHHAsI TPAKTOBKA MOHSTHS CUJIBI KaK
Mepbl HTHTEHCUBHOCTH B3aUMOJEHCTBHS T, IPOSBIIAIOIICICS B U3BMEHEHUN UMITYJIbCA TEN 33 BpeMs
UX B3aMMOJICHCTBUM.

7. Bropoii 3akoH Hpl0TOHA KaK ypaBHEHHE ABUKEHHS Tena. Tpetuit 3akoH HeroToHa 1
ciyuau ero Hapymenus. [IpeoOpasoBanus ['anunes. [IpuHIMI OTHOCUTENBHOCTH B KIIACCHYECKOM
MEXaHUKE.

8. 3aKoH coxpaHeHHs UMITYJbca Kak (QyHIaMeHTalbHbIN 3aK0H npupoabl. Cuctema 1eHTpa
Macc. TeopeMa 0 IBM>)KEHUH LIEHTPA HHEPLIUU.

9. JIBreHue Teln ¢ nepeMeHHON Maccoii (BbIBOJI ypaBHeHUH Menepckoro u L{1oakoBckoro).
IIpyHIMIT OTHOCUTEBHOCTH B KJIACCUYECKON MEXaHUKE.



10. ALIUTUBHOCTh MAacChl M 3aKOH COXPAHEHUS MAaCChl B JOPEIATUBUCTCKON MEXaHUKE U
00BEeTMHEHHUS €T0 ¢ 3aKOHOM COXPAaHEHUS YHEPTUH, B PEIATUBUCTCKON MEXaHUKE B CBSI3U C
YCTaHOBJICHHOM B3aMMOCBSI3bI0 MEXIY SHEPrUel U Maccoil. PensiTuBucTCKas Macca.
PenstuBucTckuii ummysnbc.. 3aKOH COXpaHEHHsI MOMEHTA UMITyJibca Tesia. MoMeHT cuiibl. OCHOBHOM
3aKOH JIMHAMMKHU BpalaTeIbHOTO IBM>KEHHUS. MOMEHT HHEpUUHU Tea.

11. MoMeHT umnynbca. 3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCa TENa. Y pPaBHEHUSI IBUKECHUS
Y pPaBHOBECHS TBEPAOIO Tela.

12. DneMeHThl MEXaHUKH XKUJIKOCTEN U ra30B. BeiBoa ypaBHeHus bepuymiu.
Hennepuunanbhblie cuctemsl oTcuera. CUIIbl MHEPLIMH.

13. OcHOBBI penATUBUCTCKON MexaHuku. CrenuanbHas TEOpHUsT OTHOCUTEIBHOCTH
Oitnmrerina. [loctynatel DitHmTeliHa. B3anMOCBs3b NPOCTpaHCTBA U BPEMEHHU.

14. TlpeobpazoBanust Jlopenma. CnenctBust u3 mpeobpasoBanuii Jlopenma:
OJIHOBPEMEHHOCTh COOBITHII B Pa3HBIX CHCTEMax OTCYETa, IJIMHA TeJ B Pa3HBIX CUCTEMaX OTCYETa,
JUINTEIILHOCTh COOBITHIA, HHTEPBAJI, IPEOOpPa30BaHUs CKOPOCTEH.

15. DnekTpocTaTuka B BaKyyMe U BEIIECTBE. DIEKTPUUECKUM 3aps. JMCKpeTHOCTh 3apsa.
3axoH Kynona. HanpsixeHHOCTD asekTpudeckoro noss. IIpuHnum cynepno3uiuu noyeu.
DJIEKTPUYECKUI TUTIOJb U €r0 OBEICHHE B JIEKTPUUECKOM I10JIE.

16. BBenenue B BEKTOPHBINM aHanu3. ['pailueHT, MOTOK BEKTOpA, TUBEPTEHLUS.
OnekTpocraTuueckas TeopeMa ['aycca. Pabora anekrpocraruueckoro mosis. Lupkynsius BekTopa
HaANPSHKEHHOCTH AJIEKTPOCTATUYECKOTO TTOJI.

17. IloTeHman 31eKTpoCTaTUIeCcKOro nojsi. CBsA3b MEX/y IOTEHLIMAIOM U HAIPSHKEHHOCTHEO
AIIEKTPOCTATUYECKOTO MOJIsI. DKBUIIOTEHIIMATIbHBIE TIOBEPXHOCTH.

18. ITpOBOJHUK B 3JIEKTPOCTATUYECKOM T10JIE. Y CIIOBHE PAaBHOBECHS 3aps10B HA IIPOBOJHUKE.
[ToBepxHOCTHAs IUIOTHOCTH 3apsiaa. DIEKTPOCTaTUUECKOE 1oJe B I1ockocTu. [loBenenue
MIPOBOJIHUKA BO BHEIIHEM 3JIEKTPOCTATUYECKOM TOJIE. . DIEKTPOCTATUYECKAS 3aUTa.
DIEeKTPOEMKOCTh YEMHEHHOT0 TpoBoAHMKA. [loTeHnman 3apspkenHoro mapa. Konaencaropsl.
EMKOCTBh KOHJIEHCATOPOB pa3iIN4HOIl reomeTpuueckor KoHpurypauuu. CoeAuHeHNnE
KOHJICHCATOPOB.

19. Cratuueckoe nose B BemecTse. Jusnexkrpuku. MoneKyIibl AUJIEKTPUKA KaKk
AIIEKTPUYECKUI TUII0JIb. DHEPrUs AUIOJIS BO BHELUIHEM 3JIEKTPUUECKOM I0Jj€. TUIbl JU3IEKTPUKOB,
MOBEJICHNE AUDJIEKTPUKOB BO BHELTHEM JJIEKTPUUECKOM IOJIE.

20. Ionspusanus nusnekTpukoB. Tunsl nonaspusanuu. [lonsgpuzoanHocts. [lnockuit
KOHJEHCATOP C AUIJIEKTPUKOM. J{MaIeKTpUUuecKas NIpOHUIAEMOCTh cpeipl. CBsI3aHHBIE U CTOPOHHHUE
3apsbl.

21. Bekrop anektpruueckoro cMmenieHus. Teopema I'aycca i BEKTOpa 3JIEKTPUIECKOTO
cMmerennsa. O6beMHasi IIOTHOCTD SHEPTUH 3JIEKTPUUECKOTO MO B IUIJIEKTPUKE.

22. DHeprus B3aMMOAECHCTBHS DJIEKTPUUECKUX 3apsI0B. DHEPTHS 3aPSDKEHHOTO MPOBOIHUKA.
DHeprus 3apssKeHHOT0 KOHJIGHCATOPa. . DHEPTHs JIEKTPOocTaTuuecKoro mnossi. O0beMHast INOTHOCTh
DHEPrUH JIEKTPOCTATHIECKOIO MOJIS.

23. Ilonarue o kBaHTOBBIX cTaTUCTHKaX boze-DitHiTeitna u ®@epmu-/upaka. Beipoxk1eHHBIH
ra3. JHeprus @epmu. Yposens epmu.

24. KonnencuposanHoe coctosHue. [lonstue o pononax. Ilonsatue o kBaHTOBOI Teopun
TEIUIOEMKOCTH. TerIoeMKOCTh KPUCTAJUIOB IIPU HU3KOW U BBICOKOM TemIiepaTrypax. TemnoeMKocThb
MHOTOaTOMHBIX T'a30B.

25. DnexTpoHHas NMpPOBOAUMOCTh MeTayioB. Hocutenn Toka B MeTainax. BeiBogbl
KBaHTOBOW TEOPHUH JIEKTPOIIPOBOIHOCTH METAILTOB. Hea0CcTaTouHOCTh KIIACCHYECKON 3JIEKTPOHHOU
TEOPUH.

26. CTaTUCTUYECKUI U TEPMOANHAMHYECKAN METObI HCCIIeTOBaHUA. MaKpOCKONMHMYECKHE
napaMeTpsl. BHyTpeHHssT »Heprus. MomnekynspHO-KMHETHUYECKAs TEOpHUs HAEaJIbHBIX TIa30B.
VYpaBHEHHE COCTOSIHUS UACAIBHOIO ra3a. JHEPreTHYEeCKOE 3HAUEHUE YHUBEPCAJIbHON Ta30BOU
nocTOSIHHOW. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KHHETHYECKOH TEOpUU WJICAIbHBIX TI'a30B.
MonekynspHO-KUHETUYECKUN CMBICT TeMIieparypbl.. CTaTUCTUYECKUE pacipeieieHusl. 3aKOH
MakcBesna uisl pacpeesIeHnsl MOJIEKYI HAEAIbHOTO Ta3a 1o ckopocTsM. Pacnipenenenue
Bonwsimana. Yucrno creneneit cBOO0bI MOJIEKYIIHI.



27. 3aK0H PaBHOMEPHOTO pacipeiesIeHNs SHEPTHH 110 CTEMEHSIM CBOOOIbI MOJICKYJIBI.
TermoeMKoCTh. TermmoeMKOCTh MHOIOAaTOMHBIX ra30B. HeT0CTaTOYHOCTh KIIACCUYECKON TEOPUH
TEIJIOEMKOCTH.

28. OcHoBbl TepMOoAMHaMUKU. [lepBoe Hauano TepmoanHaMuku. Pabora raza npu u3MEeHEHUN
ero oowsema. [Ipumenenue nepBoro Hayajna TepMOJAMHAMUKH K H3ompoiieccaM. Kpyrosoii mporecc
(mxir). O6paTuMbIe M HEOOPATUMBIC TTPOIIECCHI.

29. Bropoe navasio repmoaunamuku. [{uki Kapno u ero KIIJ ayist maeansHoro rasa.
Tepmoaunamudeckas GyHKIHs cocTostHUS (3HTponHst). Pusznyeckuii cmbica sHTponuu. Popmyrna
bonpuMana juist S3HTpONUHU.

30. CpoiictBa 3HTponuu. CTaTUCTUYECKUH XapaKTep BTOPOro Hayajaa TepMoauHaMuku. O
COOTHOILIEHUH MOPsiIKa U Oecriopsiika B mpupoje. TpeTbe Hayao TePMOIUHAMHUKH.

31. DneMeHTHl HEpaBHOBECHON TEPMOJAMHAMUKH. SIBieHuUE nepeHoca. CpenHee 4Yucio
CTOJIKHOBEHUH U CpeHss JUIMHA CBOOOAHOIO mpobera MoJekyil. . TernonpoBogHocTs. Juddysus
Bryrpennee Tpenue (Bs3kocth). Koaddumments nepenoca.

32. CepxmpoBoaumocTs. KynepoBckoe criapuBaHie Kak HE0O0X0JUMOE YCIOBUE
CBEpXNpoBOANMOCTH. KyloHOBCKOE OTTalIKUBaHUE U (POHOHHOE MPUTDKEHHE. CBEPXIIPOBOJHUKH
IIEPBOTO ¥ BTOPOIO POJa.

33. BeicokoTemIiepaTypHasi CBEpXIIpOBOAMMOCTh. Marnetuku. Teopus eppomMaraeTusma.
Homennas ctpykrypa. Iletns rucrepezuca. @eppursbl.

34. dusuka NoayNnpOBOJHUKOB. JJIEMEHThI 30HHOM TE€OPUU KPUCTAIIIIOB. 30HHAS CTPYKTYypa
SHEPIreTHUYECKOro CIEKTpa 3JIEKTPOHOB. MeTallibl, IU3NEKTPUKU U MTOIYIPOBOJIHUKH 10 30HHOU
TEOpUHU.

35. dusnyueckuii CMBICI CIEKTPaIbHOTO pa3iokeHus. MoaynupoBaHHbIE KOJIeOaHUs.

36. Knnaccnueckuit rapmonnyeckuit ocunsuiarop. Ipyxunnsiit MmasTHUK. Ou3nueckuit
MasTHUK. Marematnyeckuii MasTHUK. CBOOOHbBIE TapMOHUYECKHE KOJIEOAHUS B AJICKTPUUECKOM
KoJ1e0aTeIIbHOM KOHTYpE.

37. 3aryxatouue konebanus. Koaddunuent 3aryxanus. Jlorapudpmuueckuit koapduueHt
3aryxaHus. JloOpoTHOCTB.

38. AHrapMoHUYeCcKUil OCIMILIATOP.. BeIHYXKIeHHbIE MeXaHUUYeCKue KoeOanus. SIBienue
MEXaHUYECKOT0 pe30HaHCca. AMIUIUTYHO-4aCTOTHBIE U ()a304aCTOTHBIE XapAKTEPUCTUKH.
BbIHY)XI€HHBIE JIEKTpHUUECKUE KOJIeOaHMsl.

39. IH1yKTUBHOE, EMKOCTHOE, PEAaKTUBHOE CONPOTUBIICHUE 1IETIH, NTOJIHOE CONPOTUBIICHNE
LENH.

40. Pe3oHaHCHBIE KpUBBIE KOJIEOATEIILHOTO KOHTYpA.

4.2.2.6. IlpumepHbIi epedyeHb TeM KyPCOBbIX padoT (IPOEKTOB)
He manupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

B nmpouecce ocBoenust guctumuinHbl "®dusnka" UCHONIB3YIOTCS METOJbl 00y4eHHs,
CHOCOOCTBYIOUIME OO0ECIEYEHUIO TOJIOXKUTEIIBHOTO MOTHBAIlMOHHOIO HAcTpos CTYIEHTOB Ha
U3y4eHue ydyeOHOro marepuaia, (OpMHUpOBaHHE YMEHMH HAaXOIUThb U MPUMEHATH MH(OpMALMIO B
o0nacti (U3MKM JUIsl YCHEIIHOTO OCBOEHUS NMPO(EeCCHOHAIBHO OPHUEHTUPOBAHHBIX TUCLMILIMH H
00bekTOB  Oyaymieit  mpodeccHOHaIbHON  JeATEeTbHOCTH: MpoOJEMHOTO  HM3JIOXKEHHS,
npoeCCHOHATBHOTO KOHTEKCTa, YHpPaBICHUS CcaMoCTOsATeNbHOH paboTtoil. [lpu mnposeneHuu
NPaKTUYECKUX  3aHATHH  TPOWCXOJUT  OOCYXIEHHE pa3IMYHBIX MPOOJIEMHBIX  CHUTYAIlHH,
npernojiaBaTesb MoJpoOHO OOBSICHSET BCE IIArd pemeHus (u3ndeckod 3agauu. 3aTeM CTYICHTHI
CaMOCTOSITENIbHO BBIMOJIHSIOT aHAJOTHYHbIE 3a7aHusl. Bo Bpems BhINONHEHUS Ja00paTOpHBIX padoT
(opMHpPYIOTCS KOJUIEKTUBBI U3 2-3 CTYIEHTOB ISl BBITOJHEHHSI HCCIIE0BATENLCKUX PadoT MO OJTHOU
TEMaTHUKe, TEM CaMbIM (DOPMHUPYETCSI TOTOBHOCTh M CIIOCOOHOCTh O0YYaIOImMUXCs K padoTe B MaJIbIX
TBOPYECKUX TPYMIaXx.



6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIA YCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ arrecCTaluu 1o urToraMm OCBOCHUA JUCHUIIJINHDBI.
@DOH/IBI OIICHOYHBIX MATEPHATIOB (CPEICTB) MPUBEIECHBI B IPUIIOKEHUU.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE 00ecieyeHne JUCIIUILIUHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAUYECKAS JUTEePATypa M0 JUCHUIIIHHE
1. DnennueB, M. b. Teopernueckue ocHoBbl ¢usuku / M. b. OnenaueB. — Mocksa, MxeBck
: UHCcTuTyT KOMIBIOTEpHBIX HccaenoBaHui, 2019. — 500 c. — ISBN 978-5-4344-0634-5. -
https://www.iprbookshop.ru/92092 html
2. Imutpuena, E. . ®usuka : yauednoe nocodue / E. . Jimurpuesa. — 2-e¢ u3a. — Caparon
Ain Ilm Dp Memma, 2019. — 143 c¢. — ISBN 978-5-4486-0445-4. -
https://www.iprbookshop.ru/79822.html
3. MonekynspHasi pU3HKa U OCHOBBI TEPMOJAMHAMUKY : yueOHOe mocobue / coctaButenu O.
M. AunpikoBa. — MockBa : Aun Ilm  Ap Menuma, 2022. — 222 c. -
https://www.iprbookshop.ru/116365.html

7.2. IonoJIHUTEIbHAS Y4eOHO-MeTOAUYEeCKAasi JIUTEPATypa M0 AUCHUILINHE

1. bonmapeBa, C. A. ®dusuka. Onextpomaruerusm. Jlabopatopuas pabora No 2-15
«M3mepenne cunbl Aminepa, ACHUCTBYIOIIEH Ha IIPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE» :
naboparopHas padora / C. A. bongapeBa. — Mocksa : U3narensckuit lom MUCuC, 2021. — 21 c.
- https://www.iprbookshop.ru/116976.html

2. boupapeBa, C. A. ®wusuka. OnexkrpomarHetu3Mm. JlaGopatopHas pabora Ne 2-02
«I3MepeHne COMPOTUBICHUH METOAOM MoOcCTa YHWTCTOHa» : JjabopatopHas pabora / C. A.
bonmapeBa. — MockBa : Wzmarenbckuit  Jlom MHUCuC, 2021. — 20 c. -
https://www.iprbookshop.ru/116974.html

3. [lepmunos, A. B. Obmas ¢usuka. 3agauu ¢ pemeHusmMu : 3agaunuk / A. B. [lepmunos, HO.
A. DbapxkoB. — CaparoB : By3oBckoe o0paszoBanme, 2020. — 725 c. -
https://www.iprbookshop.ru/95156.html

4. Nernad A.A., SBopckuii .M. Kypc ¢usuku (B 3-x T.): yueOHOe mocodue yist BTY30B. - M.:
Bricmasg mkomna, 1977. - 157 sks.

5. Bombkenmeiin B.C. CoopHuk 3amad mo odmeMy Kypcy ¢buszuku. - M.: Breicmas mikona,
1973-2007. -200 3k3.

6. Au A.®. O6muii kype ¢puszuku. Ouznyeckre 0OCHOBHI MEXaHUKHU: KOHCTIEKT JieKiui / A.D.
An, A.B. Camoxusn. — Mypom: UIIL] MU Bal'V, 2005. - 87 c. - 110 3k3.

7. A A.®. OCHOBBI KJIaCCUUYECKOH ANMEKTPOAUHAMUKH: yuyeOHoe nocobue [I'pud] / A.®. An,
A.B. CamoxuH. - Mypom: UIIL[ MU Bal'Y, 2007. - 192 ¢c. - 175 k3.

8. An A.®. O6mwuii kypc ¢uzuku. PuU3NUECKHE OCHOBBI KOJIEOATETBHBIX M BOJHOBBIX
nporeccoB: KOHCTeKT Jeknuii / A.®D. An, A.B. Camoxun. — Mypom: UIIL] MU Bal'V, 2007. - 136 c.
- 70 9k3.

9. Marpnees I1I.H. O6muii kypc ¢pusuxu. KBantoBas u sjaepHas pusnka: KOHCHEKT JEKIUil /
III.H. Margees, B.A. llnsaruna. - Mypowm: UIIL MU Bal'Y, 2008. - 133 c. - 40 sk3.

10. OcHOBBI KJIACCUYECKOM TEOPUM DJIEKTPOMArHeTH3Ma: METOJUYECKHE YyKa3aHUs K
MPAKTUYECKUM 3aHATUAM IO JucuuIinHe «Du3uka» JUisl CTYyIEHTOB 00pa30BaTEIbHBIX MPOrpaMM
01.03.02 Ilpuknagnas marematuka u uH@opmaruka; 10.03.01 MudopmanmonHas 06e30macHOCTS;
11.03.01 Pagmorexnuka; 12.03.01 Ilpubopoctpoenue / coct. AH A.®. [DnekTpoHHBIH pecypc]. —
DnekTpoH. TekcToBblie aaH. (0,74 M6). — Mypom: MU (punuan) Bal'y, 2015. - 100 »k3.

11. Konebanusi u BONHBI: METOJ. YKa3aHUS K MPAKTUYECKUM 3aHATHSAM 1O Kypcy "OOmas
¢uzuka"; coct. A.®. An // Mypom: UIIL] MU Bnal'Y, 2008. - 50 c. - 100 3k3.

12. KonebarenpHble U BOJHOBBIE MPOILIECCHI: METO/. yKa3aHUs K J1abopaTOpHBIM paboTaM Mo
Kypey "Oobmas ¢usuka"; coct. A.®. AH, P.A. llIteikoB // Mypom: UIIL] MU Bal'V, 2008. - 62 c. -
100 2k3.



13. OCHOBBI MOJIEKYISAPHOU (U3UKHA U TEPMOJUHAMUKHU: METOJ. YKa3aHHS K MPAKTUYECKUM
3aHATHSIM TIO0 IuciUIuinHe "®u3uka" g CTYACHTOB 00pa30BaTENbHBIX MPOTPaAMM TEXHHUYECKOTO
npoduist; coct. A.®. An // Mypom: UITIT MU Bal'VY, 2010. - 47 c. - 50 3xk3.

14. KpanToBas u simepHas (U3HWKA: METOA. yKa3aHUsA K MNPAKTHYECKUM 3aHATHUSM II0
aucuuiuinHe "®uszuka" I CTyJACHTOB TEXHMYECKUX HampaBiIe€HUM NOAroTOBKH; coct. M.H.
ProxkoBa / Mypom: UL MU Bnal'Y, 2012. - 44 c. - 60 5k3.

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOT U, HCIOJb3YEeMbIX NPH
OCYyLIeCTBJICHHMH 00Pa30BaTeJILHOI0 NMPoLecca M0 JUCHUILUINHE, BKIKYAs
nepevyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpa3oBarenbHOM  TIpoIECCE  HCIOJB3YIOTCS ~ MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peann3oBaHHBIE  HAa  OCHOBE  HMH(OPMAMOHHO-00pa30BaTENLHOTO  TOpTaja  MHCTUTYTa
(www.mivlgu.ru/iop), ¥ ”HPOKOMMYHHKAITMOHHOW CETH MHCTUTYTA!

- IPEIOCTaBICHUE YIeOHO-METOIUYECKIX MaTEPHUAIOB B DJIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBHE YYaCTHHKOB 0Opa30BaTENBHOTO IpOIecca 4Yepe3 JIOKAJIbHYI CETh
uHcTuTyTa U VIHTEepHET;

- IPEJIOCTABIICHUE CBEICHUN O pe3y/ibTaTax Y4eOHOW NEATSIbHOCTH B 3JICKTPOHHOM JIMYHOM
KaOWHETEe 00YyJaroIIerocs.

WNHupopmanoHHbIE CITPABOYHBIC CUCTEMBI:

https://www.iprbookshop.ru

[TporpammHuoe oOecrieueHue:

He npenycmotpeHo.

7.4. Ilepeyennb pecypcoB HH(POPMALNNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHUS TN CIIUILIMHBI
iprbookshop.ru
mivlgu.ru/iop

8. MarepuajbHO-TeXHUYECKOE O0eceYeHue U CIUIITHHbI

JIaGoparopus ¢puznuku

JlabopatopHas ycranoBka «[Ipubop OOepbeka»- 2 mT.; J1aboparopHasi yCTaHOBKa
«Dusndeckuii MasTHHK»-2 TIT.;  JIabopaTopHas YCTaHOBKa «DIEKTPUYECTBO M MAarHETHU3MY,
YCTAHOBKA JIJISl OTIPENIEJICHUST CHITBI TPEHHSI B OTIOpe; TpU(HUIISPHBIE MTOABECHI -21IIT.; HAOOPHI TPY30B;
HITAHTCHIIUPKYJIM; MUKPOMETPBI; YCTAHOBKA JUISI M3MEPEHHS COMPOTUBICHUI METOJIOM MOCTHKA;
YCTAHOBKA /ISl U3MEPEHUSI €eMKOCTH KOHJIEHCATOPOB; AJIEKTPOU3MEPHTEIBHBIE TIPUOOPHI; PEOCTATHI;
OJIOKM THTaHWsI, TAHTCHCTAJIbBAHOMETPHI; CEKYHJIOMEPHI; KOMIUIEKT METOJMYCCKHX  yKa3aHWU;
anekTpoHHble MeToanueckue ykazanus; [TK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa
PS/2;M/Ont.PS/2;19"TFT)-1 mr..Okpan moOumbHbIA Classic Solution Premier Vela Express;
HOyTOYK ASUS (nmepenocHoit). Jloctyn k cetu IHTepHeT.

JIaGopatopust MEXaHUKH, HIEKTPHUUECTBA U IJIEKTPOMAarHeTH3Ma

JlaGoparopnast ycraHoBka «IIpubop OOGepbeka»- 2 mr.; nabopaTopHas YCTaHOBKa
«DPu3nueckuii MasATHHUK»-2 IIT.; J1a0opaTopHas yCTaHOBKAa «DJEKTPUUECTBO M MarHeTU3M»,
YCTAHOBKA Uil OIpENeNIeHUs] CUJIbl TPEHHsS B OIOpe; TPUPUISPHBIM MOJBEC; HAOOPHI TI'PY30B;
MITAaHTCHITUPKYIIM; MUKPOMETPBI; YCTAHOBKA JUISI M3MEPEHHS CONPOTUBIICHUH METOIOM MOCTHKA;
yCTAaHOBKA  JJIsI  M3MEpPEHHs  eMKOCTH  KOHJEHCATOpOB;  MOCT  IIOCTOSHHOTO  TOKa;
DIIEKTPOU3MEPUTENIbHBIE  MPHOOPBI;  PEOCTaThl, OJOKH TNHTAHHS, TaHTCHCTaJbBAaHOMETPHI;
CEKYHJIOMEpbI; KOMIUIEKT METOJMYECKMX YKa3aHWH; AJIEKTPOHHbIE METOAMYECKHE YyKa3aHUS;
[MK:(mATX350W;1C2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mr..Okpan
moOunpHBIN Classic Solution Premier Vela Express; HoytOyk ASUS (nepenocHoii). Jloctyn k ceTu
Nurtepner.



JlabopaTopus pusuku

I'eneparopsr 1'3-33; ocummnorpag C1-5; nmupomeTrp ONTHYECKHI; KaMEPTOH; IMPYKUHHBIN
MasTHUK; HaOOpBl I'Py30B; YCTAaHOBKA JJI IMOJYUYCHMs CTOSMMX BOJIH; Mara3uH €MKOCTEH; Jjlamma
TICIOLIETO  pa3psia; METauIOrpaguuecKuii ~ MUKPOCKOTT, MUKPO(OH;  JHUHAMUK;
3JIEKTPOU3MEPUTENIbHbIE NMPUOOPBI;  MPOEKLUUOHHBIE anmnapaTsl; (OTOIEMEHT; OJOKM NMUTaHMUS;
AIIEKTPOU3MEPUTENIbHBIE TPUOOPBI; PEOCTaThl; HA0OP AU(PPAKIMOHHBIX PEIIETOK; CBETO(UIBTPHI;
KOMIUIEKT METOJAMYECKUX YKa3aHUN; 3JIEKTPOHHbIE METOJUYECKUE YKa3aHMsS; HaIJsAHbIE 1OCOOUS;
[MK:(mATX350W;I1C2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa  PS/2;M/Ont.PS/2;19"TFT)-1 ..
Oxpan moounbHbIN Classic Solution Premier Vela Express; Hoytoyk ASUS (mepenocHoit). JJocTym k
cetu MHTEpHET.

Jlaboparopus kojaeOaHU U BOJH, ONTHKH

I'eneparopsr 1'3-33; ocummnorpad Cl1-5; mupoMeTp ONTHYECKHH; KaMEpPTOH; MPYXKUHHBIN
MasiTHUK; HAOOpHI TPY30B; yYCTAHOBKA JUIsl TIONYYEHUS CTOSIYMX BOJIH; Mara3uH €MKOCTEH; jamma
TJICIOMIET0 pa3psiia;  Merauiorpaduyeckuil MHUKPOCKON;  MHUKPO(OH; IMUHAMHK; DSJIEKTPO-
U3MEPUTEIIbHBIC TTPHOOPHI, MPOCKIIMOHHBIC ammapaTel;  (OTOIIEMEHT; OJIOKM THTAHUS;
ANEKTPOU3MEPUTENbHBIE MPUOOPHI; peocTaTbl; HA0Op AU(PPAKIMOHHBIX PELIETOK; CBETO(MUIBTPHI;
KOMIUICKT METOJMYECKHX yKa3aHUH; DIJICKTPOHHBIC METOAMYCCKHUE YKA3aHHWS, HATJISIIHBIC TTOCOOUS;
[MK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mTt..Okpan
mobOunpHBIN Classic Solution Premier Vela Express; Hoytoyk ASUS (nmepenocHoii). Jloctyn k ceTu
HNuTepHer.

JlaGopaTopus Gpuzuku

JlaGoparopHass ycraHoBka «lcciienoBaHue ra3opaspsIHOTO CUETYMKA»; YCTaHOBKa JUIs
UCCIICIOBAHMSI XapaKTEPUCTHK (OTOPE3UCTOPA; CIEKTPOCKOI; IPOCCEIBbHO-PTYTHAS JIaMIla;
razopaspsiHbie TpYOKH; BBICOKOBOJIBTHBIM HMHAYKTOp; cTmiockon CJIII-1; mazep, onTuyeckas
CKaMbs; HaOOp AMQPPAKIMOHHBIX pEIIeTOK; cueTuuk ['elirepa-Mroiepa; CYETUYHMK-CEKYHAOMED;
AJIEKTPOU3MEPHUTEIBLHBIC TPHOOPHI; TEPMOCTATHI; OJIOKM MUTAHUS; PEOCTaThl; MUKpOCKom Mup;
MaHOMETpPBI; MEpHbIE CTaKaHbl; HACOCHI; BEChl TEXHUYECKHE, HAOOp pPa3HOBECOB; JIOTOMETD;
CEeKYHJIOMEpBI; Mara3uH €eMKOCTEW; Mara3uH CONPOTUBIICHUN; TepMomapa; OaJJIOHBI, KOMIUICKT
METOJMYECKUX YyKa3aHUH; SJIEKTPOHHbIE METOAMYECKHE YyKa3aHHs; HaArJSIIHbIE TOcoOus. DKpaH
mobmibHBIN Classic Solution Premier Vela Express; noyrOyk ASUS (nepenocnoi). Jloctyn k cetu
WNHurepHer.

JIaGoparopust (U3UKU TBEPAOrO TeNa U AaTOMA, MOJIEKYJIAPHON (PU3UKU

JlaGoparopHasi ycraHoBka «lccienoBanue ra3zopaspsHOrO CU€TYMKa»; YCTaHOBKAa s
UCCIICIOBAaHUS  XapaKTEPUCTUK (OTOPE3UCTOPA; CHEKTPOCKON; JIPOCCEIbHO-PTYTHAs JIaMIIa;
razopaspsiHbie TpYOKH; BBICOKOBOJIBTHBIM HMHAYKTOp; cTmiockon CJIII-1; mazep, onTuyeckas
CKaMbs; HaOOp IUPAaKIMOHHBIX peleTok; cueTyuk [elirepa-Mromiepa; CUeTUHMK-CEKYHIIOMED;
AIIEKTPOU3MEPUTEIbHBIE MPHUOOPHI; TEPMOCTATHI; OJIOKM MNHUTAHMS; PEOCTaThl; MHUKpockon Mup;
MaHOMETpPBI; MEpHbIE CTaKaHbl; HACOCBl; BECHl TEXHHYECKHE; HaOOp pa3HOBECOB; JIOTOMETP;
CEKYHJIOMEpBI; MarasuH €MKOCTEW; Mara3uH COINpPOTHUBIIEHUH; TepMonapa; OaJlJIOHbI; KOMIUIEKT
METOAMYECKUX YKa3aHUH; AJIEKTPOHHBbIE METOAMYECKHE YKa3aHMs; HarjsgHble MocoOus. DKpaH
moOubHBIN Classic Solution Premier Vela Express; HoytOyk ASUS (nepenocHoii). Jloctyn k cetu
WNHuTrepHer

9. MeToanyecKkue yKa3aHus 10 OCBOECHUIO JUCHUILJINHbI

JUisi  yCIIEIIHOTO OCBOCHMSI TEOPETHUECKOTro Marepuaiga OO0yJarolIuiics: 3HAKOMHTCS CO
CIINCKOM PEKOMEHIYEMON OCHOBHOM M JOIOIHUTENIBHOW JINTEPATYphl; YTOYHSAET y MPENoJaBaTes,
KakUM JONOJHHUTENbHBIM MOCOOUSM CIIeAyeT OTIaTh MPENNOYTeHHE; BEeleT KOHCHEKT JIeKUUH U
npopalaThIBaeT JIEKIIMOHHBIN MaTepual, MoJib3ysACh KaK KOHCIEKTOM, TaK U y4eOHbIMU TOCOOUSIMH;
HaX0JUT HeoOXoauMyto HH(popMaruio B ceTi HTepHeT.

Ha mnpakTudecknx 3aHATUSAX NPOWIECHHBIM TEOPETHYECKHM MaTepHall 3aKperusiercs
pelICHUEM 3a7a4 10 OCHOBHBIM T€MaM JIMCLMIUIMHBIL. B Haudane KaXaoro 3aHATUS IPENOJaBaTeib



HAallOMHMHAET CTYJIEHTaM OCHOBHBIE TEOPETUYECKHE CBEICHMS, 3aKOHbI U (QOpMYsbl, MOAPOOHO
pa3dupaeT BMeCTe CO CTYACHTaMHU pEIIeHHE THUIOBBIX 33Jad. 3aTeM 00ydJarommecs MPUCTYMAT K
CaMOCTOSITENIbHOMY PELICHHIO 33/1a4, B cllydae 3aTpyAHEHMI 3ajada pa3Oupaercs y A0CKU. B koHie
3QHSITHSI TTOJIBOISTCS UTOTU PabOThI, MPENOIaBaTelh OICHUBACT ACITEILHOCTh CTYACHTOB, BBIIACT
3a/laHhe Ha CaMOIIOJITOTOBKY.

[lepen BeIMOTHEHHEM Ta0OPATOPHON PAOOTHI OOYUYAIONIMIICS B XO/€ JOMAITHEH MOArOTOBKU
M3y4aeT COOTBETCTBYIOLIUI pa3Jesl TEOpHH, COCTaBISIET KOHCHIEKT Mo JjabopaTopHoi pabdore,
COJICpIKalllNii: Ha3BaHWE, 1€lb, MPUOOPHI M TPUHANICIKHOCTH, TOPSAIOK BBHIMOTHCHHUS PaOOTHI,
TaOJIMLBI 71 3aMUCH DKCIEPUMEHTANbHBIX [aHHBIX M PE3yJbTaTOB MX 0OpabOTKHU, OCHOBHBIE
pacueTHbie (QOpPMYIBI, KOHTPOJBHBICE BOMPOCHL. BO BpeMs 3aHATHS CTYOEHT OTBEYaeT
MPEToAaBaTeNl0 Ha KOHTPOJIbHBIE BOMPOCHI, OOBSICHSIET MOPSIOK BHIIOIHEHHS paOOThI, MOJIyYaeT y
IpernojaBareliss JOMYCK K €€ BBHIIOJHEHHIO, BBIMONHIET padory. I[lomydeHHBIE pe3ylbTaTh
71ab0paTOpHOTO HccieloBaHUs 00pabaThIBAIOTCS, OOCYXKIAIOTCA C TMperojaaBareieM, CBOISATCS B
OTUET W 3alUIIATCS. HeoOXoauMbIii TeopeTHYecKHuid Marepuall, WHIANBUAYAIbHOE 3aJaHue,
MOPSIOK BBIMIOJIHEHUS J1a0opaTOpHOM paboThl U TpeOOBaHUE K OTYETY MPUBEJIEHBI B METOINYECKUX
YKa3aHUSX.

CaMmocrosiTenbHass paboTa OKa3blBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHE JIMYHOCTH
OyIylIero BBIMYCKHUKA, OHA TUIAHUPYETCS OOYyYaroUIUMCS CaMOCTOSITeNbHO. Kakaplii cTyneHT B
3aBHCHUMOCTH OT YPOBHS MOJTrOTOBIEHHOCTH CaMOCTOSITEIBHO OMPEIENsIeT PEXUM CBOCH pabOThI U
TpyJO3aTpaThl Ha OBJIAJICHUE YYCOHBIM cojepKaHueM auciuIUIHbBL. CamocTosTellbHas paboTa
npenmnonaraeT paboty oOydaromierocss ¢ y4eOHOUW JUTepaTypoil, METOJUYECKHUMH YyKa3aHUSMHU,
3alagYHrKaMu, HHpOopMaIueid, HailIeHHOH B ceTn HTEepHET.

dopMa 3aKITHOYUTEIBHOTO KOHTPOJS MHPU MPOMEXKYTOUHOM aTTecTauuu — 3k3aMmeH. [{ns
MIPOBEJICHUS MPOMEKYTOYHON aTTECTAIlMU 110 TUCIUTUTHHE Pa3padoTaHbl (POHI OICHOYHBIX CPEICTB
u OalbHO-pEUTHHIOBas CHUCTEMa OICHKM Y4YeOHOW JesTenbHOCTH CTyAeHTOB. OlleHKa I
JTUCITUTUIMHE BBICTABIISCTCS B MH(DOPMAIIMOHHOW CHUCTEME W HOCHUT HMHTETPUPOBAHHBIN XapakTep,
YUHUTHIBAKOIINI PE3yNbTaThl OLICHUBAHUS Y4AaCTHUsI CTYJIECHTOB B ayJAMTOPHBIX 3aHATUSX, KauecTBa U
CBOEBPEMEHHOCTH BBINIOJHEHHS 3aJaHUd B XOJ€ H3Y4YEHUsS JUCHUIUIMHBI W MPOMEKYTOUYHOU
aTTeCTalUu.
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Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE
duznka

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

o IMCIOMIIJIMHE

3amanus B TeCTOBOM popme

1.
1)
2)
3)

2.
1)
2)
3)

3.
4)
S)
6)

4.
1)
2)
3)
4)

5.

Ilepemenienue — 3to:

JIMHMSL, 110 KOTOPOH JABUTaJIOCh TEJIO

BCKTOp, HpOBe[[eHHLIfI 13 HAYaJIBHOI'O ITIOJIOXKECHHUA TCJIa B KOHCYHOC
JUIMHA TPAKTOPHH, IT0 KOTOPOM ABUTAJIOCH TEJIO

BeKkTop MrHOBEHHON CKOPOCTH HAIIPaBJICH I10:
KacaTelbHON K TPAEKTOPUH JIBUKEHUS
NEPEMELICHUIO TOYKU

pannycy KpUBU3HbBI TPAEKTOPUU

Bekrop cpeaneli CKOpocTH HaIpaBIieH I10:
KacaTeJIbHON K TPAGKTOPHHU JIBUKECHHUS
HEPEMEIICHHIO TOYKH

paarycy KpUBU3HBI TPACKTOPHH

CKOpOCTh U3MEHEHUSI BEKTOPA UMITYJIbCA MATEPUATILHOM TOUYKH BO BPEMEHH paBHA:
M3MEHEHUIO KHHETHYECKON SHEPIUU TOUKHU

cuJjie, JEUCTBYIOLIEN HAa TOUKY

CKOpPOCTH TOYKH

YCKOPEHHUIO TOUYKHU

Teno OpomreHo co ckopocTeio 10 M/c Moz yrioM TpUALATH TPagycoB K ropu3oHTy. He

YUUTBIBAs COIIPOTHUBIICHUS BO3/lyXa, ONPEACIUTh BEIMUUHY CKOpOCTH Tena uepes 0,5 ¢ mocie Hadana
nBykeHus. [IpUHATE g paBHBIM JE€CATH METPaM Ha CEKyH]ly B KBaJpare:

1)
2)
3)
4)

6.
Ha3bIBACTCS:

1)

2)

3)

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

8.
1)
2)
3)

5

8,65
17,3
1,73

COBOKYHHOCTB CUCTEMbI KOOPAWHAT W 4YaCOB, KC€CTKO CBA3aHHLIX C TCJIOM OTCUCTA,

MHEPLHMAIBHON CUCTEMOU OTCUeTa
MEXaHUYECKOU CUCTEMOM
CHCTEMOH OTCUETa

Ecnun yacrtuna PaBHOMEPHO JABWIKETCA II0 OKPYXKXHOCTHU, TO €€ TaHI'CHIHUAIBHOC

YBEJIMUYUBAETCS
YMEHBIIAETCS
HE U3MEHSAETCS
PaBHO HYIIO

I1epBbiit 3ak0oH Hpr0TOHA HA3bIBAIOT 3aKOHOM:
COXpaHEHHUs UMITYyJIbCa

HHEPLUNA

U3MEHEHUS UMITYJIbCA



9 Btopoii 3akoH Hpl0TOHA Ha3bIBAIOT 3aKOHOM:

1) COXpaHEHHUs UMITYyJIbCa
2) WHEPIUU
3) WU3MEHEHUS UMITYJIbCA

10. C yBenuueHHEM Macchl T€Ia €ro UMIYJIbC!
1) He u3mMeHseTcs

2) yBEJINYUBAETCS

3) ymeHbIIaeTcs

11. C yBenuyeHrueM CKOPOCTH Tejla €ro UMIYJIbC:
1) He u3MmeHseTcs

2) yBeIIMYMBaeTCSA

3) ymeHbLIaeTcs

12. KoHcepBaTUBHBIE CUJIBI CO3/1A0T I10JISL:
1) [MOTEHIIHAILHEIE

2) HEIOTEHIMAJIbHBIE

3) U T€, U ApyTue

13. Macca siBnseTcst Mepo:

1) B3aUMOJICUCTBUS T
2) WHEPTHOCTH
3) MEXaHUYECKOTO JBUKEHUS

14. Cuna, geiicTByroniass Ha TOYKY B IOTEHLHMAIbHOM I10JI€, paBHA B3ATOMY C OOpaTHBIM
3HAKOM I'PAJUEHTY:

1) IIOJIHOM MEXaHWYECKOM IHEPrun
2) KHHETHYECKOW SHEPTUU

3) NOTEHLUATbHON SHEPTUU

4) BHYTPEHHEH 3HEpruu

15. Mepoii B3auMOAEHCTBUS TET SBISETCA:

1) Mmacca

2) pabota
3) UMITYJIBC
4) cuia

16. Mepoﬁ HHCPTHOCTHU TEJIa MPHU BpalllaTCIIbHOM JABUKCHHUU BOKPYT OCH SBJISACTCA MOMCHT!

1) CHJIbI OTHOCUTEJIBHO OCH
2) WHEPLIUHA OTHOCUTEIIBHO OCH
3) HMITYJIbCA OTHOCUTEIBHO OCU

17. B 3aMKHYTOlH CHCTEME TEJl COXPAHSIETCA CO BPEMEHEM:
1) MOMEHT uHepIHuu

2) MOMEHT UMITyJIbCa

3) MOMEHT CHJIBI

18. MomeHT umnyabca Tena OTHOCUTENIBHO OCH BpAalllEHUs pPAaBEH NMPOU3BEICHHI0 MOMEHTA
WHEPUUHU OTHOCHUTEIBHO TOM K€ OCH Ha:

1) yroJ1 IoBOpoTa

2) YIJIOBYHO CKOPOCTh

3) YIJI0BO€ YCKOPEHHE



19. Kunermveckass sHeprus aWcka Maccoil 1 Kr, Karsmerocs 0€3 CKOJBKEHHS TI0

TOPU30HTAJILHOW TOBEPXHOCTH CO CKOPOCTHIO 4 M/c paBHa (B [Ik):

) 8

2) 16
3 12
4 24

20. MOMEHT BHEUIHUX CHJI OTHOCUTEIBLHO HEMOABMXHOM OCHU paBeH IPOU3BEICHUIO MOMEHTA

WHEPIMH TeJIa OTHOCUTEIILHO TOU )K€ OCH Ha:
1) YTJIOBYIO CKOPOCTh

2) YIJIOBOE YCKOpPEHUE
3) JMHENHYIO CKOPOCTh
4) TaHTEHIMAJILHOE YCKOPEHHE

21. TIpoMexyToK BpeMeHH, 3a KOTOpbIi (a3a kosebaHWs ToJydaeT mpuparieHue 201,

HA3BIBACTCS:
1) MIepUOJIOM
2) 4acTOTOU
3) aMIUTUTYI0MN
4) BPEMEHEM pEJIaKCallun

22. Jlnuna HenepopMHpOBaHHOW HpyxXuHBI 16 cM. Eciam k Hell moaBecuTh Tpy3, UIMHA
IPY)XKUHBI B TOJIOKEHUU PaBHOBECHsI CTaHeT paBHOM 25 cm. HaiiTu mepuoj mMasibIX BepTUKAIbHBIX

KOJICOAHUH TTOTYYUBIIETOCS PY>KUHHOTO MasiTHUKA!

1) 0,6 ¢

2) 0,8 ¢c

3) lc

4) 2¢

23. MakcumanbHOE 3HAYCHHUE KOJICOTIOMIEHCS BETMYMHBI HA3bIBACTCS:
1) NEPUOAOM

2) dbazoii

3) 4acTOTON

4) aMILIUTY 101

24. Yucno xonebanuii 3a 2] cekyH ] HA3bIBAIOT:

1) 4acTOTON

2) HavaJbHOU (pa3oit

3) LUKJINYESCKOMN 4acTOTOM
4) dbazoii

25. I'py3 nozasemieH Ha npyxuHe. B monoxeHun paBHOBecus naedopmanus HpPYKUHbI
cocTaBiseT X = 2,5 cM. Ecau rpy3 cMeCTUTh M3 MOJIOKEHUSI PABHOBECHS, OH HAYMHAET COBEpLIATH

KOJIeOaHUs C TIEPUOJIOM:

1) 03¢
2)  0Odc
3) 0,5¢
4 06¢

26. Konebanus, Ha3piBaeMble OUEHUSMH, BO3HUKAIOT MpPH CIOXKEHHUH TapMOHHYECKUX

KOJIeOaHUH, COBEPLIAIOIINXCS:
1) B OJJMHAKOBOM HaIlpaBJIEHUU C OJMHAKOBOW YaCTOTON
2) B OJJMHAKOBOM HAIPABICHUU C OJIM3KUMH YaCTOTaMHU
3) BO B3aMMHO MEPIECHINKYJISPHBIX HAIIPABICHUSAX C OJUHAKOBOW YaCTOTOM



4) BO B3aMMHO MEPHEHAUKYIISIPHBIX HAMIPABICHUSAX C Pa3HBIMH YaCTOTaMHU

27. IlpuBenennas qiuHa (PU3MUECKOTO MasTHHUKAa — 3TO JJIMHA TAaKOTO MaTeMaTHYeCKOTO
MasITHHKA,

1) HepHoJ KOJeOaHHH KOTOPOrO COBMAJACT C MEPHOJOM JIAHHOTO (PH3UYECKOro
MassTHHKa

2) aMIUTUTya KOJeO0aHHH KOTOPOTO COBIANAET C aMIUTHTYIOH NaHHOTO (H3MYECKOro
MassTHHKa

3) Macca KOTOPOro COBITAaeT ¢ MacCOM JaHHOTO (PU3MYECKOrO MasiTHUKA

4) HauanbHas (aza KOTOPOTO COBNANACT C HAdalbHOH (pa3oil AaHHOTO (HU3UYECKOTO
MasiTHUKA

28. KoapdurmenT 3aryxanus — BeIMurnHa, oOpaTHas

1) JOTapu(PMHUECKOMY TEKPEMEHTY
2) BPEMEHHU pelaKcaluu

3) COOCTBEHHOM YacToTe

4) JT0OOpOTHOCTH

29. TlpyXMHHBI MasTHUK COBEpIIACT CBOOOIHBIC 3aTyXarollue KoJeOaHus, eCii Ha HEro,
KpOME CHJIBI YIIPYTOCTH MIPYXKHUHBI, ICHCTBYET CUJIA:

1) BBIHYX/Ia0111as1

2) COTPOTHUBIICHUS

3) BBIHY)K/IQFOIIAsl ¥ COTIPOTUBIICHHUS

30. Ecim Pa3HOCTb NMMOTCHIHUAJIIOB MCIKAY O6KJ18.I[K8.MI/I KOHACHCATOpa YBCJIMYUTL B TPU pa3sa,
TO €TI0 2JICKTPOCMKOCTD!:

1) YBEJIMYUTCS B TPH pasza

2) YMEHBIIUTCS B TPH pasa
3) HE U3MEHUTCS

4) YMEHBIIUTCS B EBATH pa3

31. Ecnu 3apsizi, 3anmaceHHBIN B KOHACHCATOPE YBEJIMUUTD B JIBa pasa, TO €r0 JIEKTPOEMKOCTh:

1) YBEJIMYUTCS B JIBA paza

2) YMEHBIIUTCS B J1BA pa3a
3) HE U3MEHUTCS

4) YBEJIMYUTCS B YETHIPE pa3

32. Cua moCTOSIHHOTO TOKa B pOBOAHMKE paBHa 2 A. Kakoii 3aps npoiier no npoBOJHUKY
3a 10 c?

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

33. Yepes nonepeyHoe ce4eHHE MPOBOJHUKA B TEUEHUE 2 C MPOTEKAI IIOCTOSIHHBIN TOK CHJION
6 A. Kakoii 3apsi1 ObLI 32 3TO BpeMs [IEPEHECEH Yepe3 MPOBOJHUK?

1)  12Kn
2)  6Kn
3) 3 Kn
4  15Kn

34. Yepes pe3ucTop B LENHU MOCTOSHHOTO TOKA 32 HEKOTOpoe BpeMs npoTtekaet 3apsa 300 Ki.
[Ipu 3ToM B Hem Beizensiercs 2700 [ Terorel. Hanpsbkenue Ha pe3ucTope paBHO:
1) 4,5B



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

35. B uenb NoCTOSIHHOTO TOKa BKJIKOYEH peocTaT conpoTuiieHreM 10 Om. 3a 20 MuHyT uepes
Hero npomien snekTpuueckuit 3apan 300 K. Kakoe koamdecTBO TEMIOTHI BBIASIUIOCH 32 3TO BpeMs
B peocrare?

1) 375 Ix

2) 750 dx

3) 1500 Tx

4) 1750 dx

36. ®usnueckoil 0CHOBOM nepBoro npasuia Kupxroda ssisercs:
1) 3aKOH COXpaHEHUsl SHEPTUn

2) 3aKOH COXPAaHEHHUS IEKTPUUYECKOTo 3apsaa

3) 3akoH OMa it yyacTKa Lenu

4) 3akoH [[xoynsa-Jlenma

37. CMBICH 3aKOHA BHGKTPOMaFHHTHOﬁ HUHAYKOHUH COCTOUT B TOM, YTO:

1) IIOTOK 3apsKEHHBIX YaCTHUL] CO3AA€T MATHUTHOE T10JIe

2) JiBa JIMHEMHBIX IPOBOJHHMKA, 10 KOTOPHIM B OJHOM HAIIPAaBICHUM TEYET TOK,
OTTaJIKUBAIOTCA

3) U3MEHEHHE BEJIMYMHbl MarHUTHOTO MOTOKA NMPUBOJUT K BO3HUKHOBEHHIO BHXPEBOIO
AIIEKTPUUYECKOTO MO

4) JIEKTPUUECKUH 3aps HHAYLMPYET Ha IOBEPXHOCTH MeTajlla 3aps] 0OpaTHOIo 3HaKa

38. B karymike, UHIYKTUBHOCTh KOoTOpoit 20 MI'H, cuila Toka paBHOMEPHO yOBIBaeT oT 2 A 10
Hynsa B reuenue Bpemenu 0,01 ¢. 3/1C caMoMHIyKIIMKM B KOHTYpE paBHa:

1)1B

2)2B

3)4B

4)8B

39. OTHOCUTENBHO CTAIIMOHAPHBIX AJIEKTPUUYECKMX M MArHUTHBIX MOJEH JOXKHBIM SIBIISIETCS
YTBEPKICHHUE:

1) ANEKTPOCTATUYECKOE TMOJIE JEHCTBYET KaK Ha HENOJBUKHBIE, TAK M HA JIBUKYIIUECS
3apsasl

2) MarHuTHOE I0JI€ JEUCTBYET TOJIBKO Ha JIBHXKYLIUECS IEKTPUUECKHUE 3apsbl

3) LUPKYJISALUS  BEKTOpa  HAaNpPsIYKEHHOCTH  DJIEKTPOCTATUYECKOrO  MOJA  BJOJb
IIPOU3BOJIBHOTO 3aMKHYTOI'O0 KOHTYpPA BCET1a PaBHA HYJIO

4) LUPKYJISALUS BEKTOpPAa HANPSDKEHHOCTH MAarHUTHOTO IO BIOJb IPOM3BOJIBHOIO

3aMKHYTOI'O KOHTYypa BCET/1a PaBHA HYIIO

40. Kak HY)XHO M3MEHUTb €MKOCTh KOHJEHCATOpa B HJCaIbHOM KOJIeOaTeJIbHOM KOHTYpe
panuoNprHeMHUKa, YTOOBI ITIMHA BOJIHBI, HA KOTOPYIO OH HaCTPOEH, yBeauuuiach B 4 paza?

1) YMEHBIIUTE B 4 pasa
2) YMEHBIIUTH B 16 pa3
3) YBEJIUYUTH B 4 paza
4) yBENUUUTH B 16 pa3

41. MakcumanbHasi CHJIa TOKa B KOJIeOaTeIbHOM KOHTYpE paJuolpHeMHUKa paBHa 24 MA.
IIpu 3TOM MakcHMabHBIN 3aps] KOHAEHCAaTOpa KOHTypa coctaBiseT 6 HKi. Ha kakyro JuiMHY BOJTHBI
HACTPOEH NPUEMHUK?

1)75m



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

42. MakcuMmasibHasi CHJIa TOKa B KOJIEOATEILHOM KOHTYPE paauolpHeMHHKa paBHA 24 MA.
[Ipu sTOM MakcuUMalbHBIA 3apsij KOHJeHcaTopa KoHTypa coctaBiser 6 HKi. Ha kakywo uwacrory
HACTPOEH NMPUEMHUK?

1) 0,04 MI'u

2) 0,25 MI'u

3) 0,64 MI'u

4) 1,57 MI'u

43. Ilpu BKJIIOYEHUM KAaTYyIIKH B LEMb MOCTOSTHHOIO TOKa Ipu HamnpsbkeHuu 48 B cuia Toka
Oblta paBHa 3 A. Ilpu BKIIOYEHMM TOW K€ KaTylIKM B II€Nb NIEPEMEHHOIO TOKa JEHCTBYIOIIEE
3Ha4YeHUE CWIbl TOKa 3 A mocturuyrto npu Hanpstbkenuu 60 B. Yacrora mepemennoro toka 50 I'm.
Uemy paBHO MUHAYKTUBHOE COIIPOTUBIIEHUE KATYILIKHU?

1) 120m
2)  160m
3)  200mM
4)  260M

44, Kak M3MEHUTCS E€MKOCTHOE COIPOTHBJIICHHE KOHJIEHCATOpa IMPHU YBEIWYECHUU YACTOTHI
MepEeMEHHOT0 ToKa B 4 paza?

1) YBEJIMYUTCS B 2 pas3a
2) yBeIu4HTCs B 4 paza
3) YMEHbIIUTCS B 4 pa3a
4) YMEHBLIUTCS B 2 pa3a

45. HmeroTcs J1Ba KOTEPEHTHBIX MCTOYHHMKA 3ByKa. B Touke, OTCTOSIIEH OT TMEepBOro
UCTOYHUKAa Ha 2,3 M, a or BToporo Ha 2.4 M, 3ByK He cibimeH. Ckopocth 3Byka 330 w/c.
MunnMmanbeHas 94acToTa, pu KOTOPOil 3TO BO3MOXKHO, paBHa:

1)  1650Tx
2)  1250Tq
3)  3350Twq
4)  2250Tn

46. Ha nudpakuivoHHYIO peleTKy HOPMajbHO MajaeT CBeT ¢ JIMHOW BoaHbI 0,5 MkMm. Uemy
paBeH Nepro/ PEeIIeTKH, €CJIM MaKCUMYM BTOPOIO Mopsika Habmoaercs noj yriiom 30 rpaxycos?

1) 2 MxMm

2) 4 MKkM

3) 0,25 mxm

4) 10 Mmxm

47. Kpacnas rtpanuma ¢orodrddexra mis cepebpa paBHa 0,29 mxm. Pabora BwIXOAa
AIIEKTPOHOB U3 cepedpa paBHa:

1) 239B
2)  339B
3)  439B
4)  535B

48. Kpacnas rpanumna ¢dotodddexra s Hexoroporo meramia 275 HM. Yemy paBHO
MHUHHMMAaJIbHOE 3HaUY€HHE YHEPTUH (POTOHA, BhI3bIBatomero Gororddext?

1) 2,55B

2) 4,53B



3) 6,558
4)  8,55B

49. TTotok (hoToHOB ¢ 3Heprueii 15 3B BriOMBaeT u3 Metaia (GOTOAIEKTPOHBI, MAKCUMAJIbHAS
KWHETUYEeCKasi SHEprus KOTOpHIX B 2 pas3a MeHbIIe paboThl BbIxoma. KakoBa makcumanbHas
KUHETHYECKas SHEPTHs 00pa30BaBIINXCS (POTOIIEKTPOHOB?

1)  309B
2)  159B
3)  109B
4)  55B

50. Ecnu yacTuiibl UMEIOT OJJMHAKOBYIO CKOPOCTh, TO HAMOOJIBIIEH ATMHOM BOJIHBI J¢ bpoitns
oOamaer:

1) anexTpoH

2) MpOTOH

3) anbda-yactuma

4) HEUTPOH

51. Halitn niuHy BOJHBI e BpoWis uis 31eKTpoHa, MPOIIEIIIero pa3HOCTh MOTEHIIUAIOB

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

52. Umerotcs aBa pesuctopa. OauH pe3ucTop U3roTOBIIEH U3 METaslla, APYroil pe3ucrop — u3
HOJIYIPOBOJHUKOBOIr0 Martepuaina. Kak u3MeHsTCs 31eKTpUUecKre COIPOTHBIIEHUS 3TUX PE3UCTOPOB
IIpU HarpeBaHuu?

1) COIIPOTHUBIIEHUS PE3UCTOPOB HE U3MEHSTCS

2) COINPOTUBIIEHUE METAJUIA YBEJIUYUTCS, CONPOTUBIIEHNE NOJYIIPOBOJHIUKA YMEHbBIIUTCS
3) COIPOTHBIIEHNE METAIUIA YMEHBILINUTCS, COIPOTUBIICHHUE MTOJIYTIPOBOIHUKA YBEIUUUTCS
4) COIPOTHUBIIEHUSI 000MX PE3UCTOPOB yBEINYATCS

O0mee pacnpenenenne 0a/1710B TEKYIEro KOHTPOJIS 10 BUAAM y4eOHBIX pa0doT 1JIsl CTYACHTOB

PeliTunr-konTpois 1 BOIIPOCHI, TECTOBBIC 3a/IaHUS 1o 10 6amnnos
PeliTuHr-KOHTpOIH 2 BOIIPOCHI, TECTOBBIE 3a/1aHUS 1o 10 6annos
PeliTunr-koHTpOIH 3 BOIPOCHI, TECTOBBIE 3a/IaHUS no 15 6anmnos
[Tocemenne 3ansaTHiA

. 1o 5 6annoB
CTYJIEHTOM
JlonmotHUTE IbHBIE OaJUTBI

10 5 6aioB

(6onychI)
Brimosinenue cemecTpoBoro
IJTaHa CaMOCTOSITEIILHON 1o 15 oamnoB

paboThI




2. IIpome:kyTOUYHAS aTTECTANUA MO AUCIHUIINHE
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy C OlleHKOM.
Ilepeyenn npakTHYeCKHUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OeHKOMH (nmpu
HAJIMYKH)

1) Kamenn, OpoieHHbII TOpU30HTAIBHO, YIald Ha 3eminto yepe3 0,5 ¢ Ha pacCTOSHUU S5 M 1O
TOPU30HTANIM OT MecTa Opocanusi. He yuuThIBasi COMPOTHBICHUS BO3/1yXa, ONPEICIUTh: a) ¢ KaKoi
BBICOTHI OpOIIeH KaMmeHb? 0) ueMy paBHA HayajbHas CKOPOCTh KaMHsS? B) C KakOil CKOPOCTBIO
KaMEHb ynaJl Ha 3eMJII0? I') KaKOM yrojl COCTaBiIseT TPAeKTOPUsI KAMHS C TOPU30HTOM B TOUKE €ro0
NaJIeHUs Ha 3eMJII0?

2) YacToTa BpalleHHs Kojeca IIpU paBHO3aMEIJIEHHOM JIBM)KEHUU 3a t=] MUH yMEHBIIMIACh
ot 300 mo 180 06/mMuH. OmnpeaenuTh: a) yrioBoe yCKOpPEHHE KoJsieca;, 0) YHMCIIO MOJHBIX 000pPOTOB,
CEJIaHHBIX KOJIECOM 3a 3TO BpEMS.

3) Koneco, Bpamasch paBHOYCKOPEHHO, TOCTHIJIO YIJIOBOM ckopoctu 20 pan/c vepe3 10
000poTOB 10CIIe Havaja BpaueHus. Halitu yriioBoe yckopeHue Koseca.

4) BeHTWisITOp Bpaimaercs co CKOPOCThIO, cOOTBEeTCTBYOMIeH yactore 900 o6/muH. [Tocie
BBIKJIFOYCHHST BEHTWIATOP, BpalasiCh PaBHO3AMEIUICHHO, CHENal JO0 OCTAaHOBKH 75 00OpOTOB.
CKONbKO BPEMEHHU MPOILIO C MOMEHTA BBIKIIOYEHHS BEHTHIIATOPA 0 MOJIHOM €ro OCTaHOBKU?

5) K Hutu noxgeutex rpy3 maccoit 500 r. Onpenenutb CUily HaTSKEHHSI HUTH, €CJIM HUTh C
rpy30M: a) MOJHHUMATh C YCKOpPEHHEM 2 MeTpa Ha CEeKyHAYy B KBajpare; 0) OmycKaTb C TEM XKe
YCKOpPEHUEM.

MeToauuyecKkue MaTepHuaJibl, XapaKTCPU3YIOIIME NNPOLUHCAYPLI OLICHUBAHUA

Ha ocHOBe THTIOBBIX 3aJaHMil IMpernojaBaTesieM (OPMHUPYIOTCS KOHTPOJIBHBIC 3aaHHs IS
CTYIEHTOB: TeopeTuueckuid Bompoc (6mok 1), 5 3amanuit B tectoBoit gopme (6mok 2) u 3amaua,
TpeOyromasi pa3BepHyroro pemeHus (0j0k 3). Pe3ynabTaToM BBITIOJHEHUS 3aJaHUS SIBISETCS
NPOICHT TPABWIBHBIX OTBETOB. C yYeTOM HHIUBUAYAJIBLHOTO CEMECTPOBOTO PEUTHHra CTYICHTA
dopmupyeTcs SK3aMEHAIIMOHHAS OICHKA.

MakcumanbHas cymMa 0ajuioB, Habupaemasi CTyA€HTOM Mo AucuuiiuHe pasHa 100.

Ouenka | OueHka no mkane Ob6ocHoBaHMe Yposenw

B chopmuposannocmu
Oaymax KOMnemeHyuil
bonee | «OtmmaHO» Conepxanne Kypca OCBOCHO Boicokuii yposens
80 MOJIHOCTBIO, 0€3 MPoOesoB,

HEO0OXO0IMMBIC TTPAKTUICCKUE HABBIKA
paboThI C OCBOEHHBIM MaTEPHUATIOM
c(hOpMUPOBaHBI, BCE
MPeyCMOTPEHHBIE MPOTPaMMOi
oOyueHus: yueOHbIe 3aJaHUs
BBIIIOJIHEHBI, KAUECTBO UX
BBITTOJIHEHUS OI[CHEHO YHCIIOM
0ayI0B, OJIM3KUM K MAaKCUMATHbHOMY

66-80 | «Xoporo» Coneprxanue Kypca OCBOEHO IIpoosunymutii
MOJTHOCTBIO, 06€3 TIPOo0eIoB, YposeHb
HEKOTOpBIE MPAKTUIECKIE HABBIKU
paboThI C OCBOEHHBIM MaTEPUATIOM
c(OpMHPOBAHBI HEAOCTATOUYHO, BCE
MIPEAYCMOTPEHHBIE IPOTPAMMON
o0y4yeHus yueOHbIe 3aJJaHUs
BBIITOJIHEHBI, KAYECTBO BBIITOJIHEHU I
HU OJJHOTO M3 HUX HE OLEHEHO




MHHHMMAJIbLHBIM YHCIIOM OaJlIOB,
HEKOTOPBIC BUJIBI 33JJaHUI
BBIIIOJIHEHBI C OIITHOKaMU

50-65 «Y NOBJIETBOPUTEIBHOY Coneprxanue Kypca OCBOEHO Ilopozoewiit yposens
4aCTUYHO, HO NPOOEIbl HE HOCAT
CYLIECTBEHHOI'O XapakKTepa,
HE0OXO0TMMBIC TTPAKTUICCKUE HABBIKU
paboThI C OCBOEHHBIM MaTEPHAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX
porpamMmoii 00y4eHus: yaeOHbIX
3aJlaHui BBIOJHEHO, HEKOTOPHIE U3
BBITIOJIHEHHBIX 33JJaHUN, BOBMOXKHO,
coJiepKaT ONTMOKH

Menee | «HeynosnerBopurenbHo» | CoaepikaHue Kypca HE OCBOCHO, Komnemenyuu ne
50 HEOO0XOAMMBIE IPAKTUYECKUE HABBIKU | chopmuposansl
paboThl HEe CHOPMHUPOBAHBI,
BBITIOJIHEHHBIC YUeOHBIC 33/ 1aHUS
coJiep>kaT rpyObie OMUOKH

3. 3agaHus B TeCTOBOM (popMe 1O TUCHHUILINHE
IIpumepsl 3anaHmii:
[Tpumepsl 3a1aH B TECTOBOM (hopMe ISt KOHTPOJISI OCTATOUHBIX 3HAHHMA:
1. Teno GpomeHo co ckopocteio 10 M/c mox yriom TpuauaTh I'paaycoB K ropusoHty. He
YUUTBIBAs COIIPOTHUBIICHUS BO3/lyXa, ONPEACIUTh BEIMUUHY CKOpOCTH Tena uepes 0,5 ¢ mocie Hadana
nBrkeHMs. [IpuHATH g paBHBIM IeCATH METpaM Ha CEKYHJy B KBaJpare:

J) 5

-) 8,65

-) 17,3

-) 1,73

2. Koo dunueHr 3aTyxanus — BeJIMYMHA, 0OpaTHas
-) norapupMuUECKOMY JEKPEMEHTY 3aTyXaHHs
-) BPEMEHU peJlaKcaIuu

-) COOCTBEHHOM YacTOTE KOJIeOaHUH

-) JT0OpOTHOCTH

3. Hcrounuk wu3znyyaer cBeT ¢ uactoroil 6-1014 T'm. KakoBa 1numHa BOJHBI CBeTa,
U3JTy4aeMOro0 BTOPBIM HCTOYHHUKOM, €CJIM CBET OT 3THUX MCTOYHHMKOB I103BOJISIET HaOII0JaTh
YCTONYHMBYIO UHTEPPEPEHIIMOHHYIO KapTUHY?

-) 5 MKM

-) 5000 am

-) 180 um

-) 500 aMm

4. Ha ropu3oHTaJIbHBIX peIbCaxX, PACIOJOKEHHBIX B BEPTUKAIBHOM MAarHUTHOM TIOJIE C
uaaykuuen 10 mTn, ckomb3uT NpoBOTHUK ATUHON 50 cM ¢ MOCTOsAHHOM ckopocThio 10 m/c. KoHisl
penbcoB 3aMKHYThI Ha compotuBiaeHue 30 Owm. OmnpenenuTe KOIWYECTBO TEIIOTH (B MJIXK),
BBIJICTIUBIIIEECS B COMPOTHBICHUH 32 6 ¢. COMPOTUBICHUEM pelibca U MPOBOJHUKA TPEHEOPEUb.

5. YacroTa 3aTyXarmommx 3JIEKTPOMArHUTHBIX KOJIEOAaHWW B KOHTYpE C MOOPOTHOCTHIO Q =
2500 paBHa 550 kI'u. Ompenenutb BpeMs (B MC), 32 KOTOPOE aMIUIUTYyJa CHJIBI TOKa B KOHTYpE
yMEHBIIUTCS B 4 pasa.

6. Meramuueckyo IJIACTUHKY o00ny4yatoT cBeroM ¢ dactorod 1,8011015 Tu. Ilpm
YBEJIMYEHUH YacTOTHI MMaJaloNIero Ha IUIACTUHKY CBETa B 3 pasa 3aJep>KUBaIoIee HANpPSIKEHUE IS
doroToka yBenmuuBaercs B 4 paza. Ompenenurte (B HM) JUIMHY BOJIHBI JJIS KPaCHOW TPaHUIIBI
dboTtorddekra.



[TomHBIN TIEpedeHb TECTOBBIX 33aJJaHUI C YKa3aHUEM MPABIIILHBIX OTBETOB, pa3MeIlleH B OaHKe
BOIIPOCOB  Ha  WH(POPMAIMOHHO-00pa30BaTeIbHOM  IMOPTajieé  HMHCTUTYTa  TIO0  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2856&cat=28157%2C90968&recurse=1&sho
whidden=1&qgbshowtext=0

Or1eHKa pacCUUTHIBACTCS KaK MPOICHT MPABUJIBHO BBIMOJHEHHBIX TECTOBBIX 33JaHUN U3 HX
oO1iero yucia.



