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1. Ileanb ocBOEHMST JUCUUILIHHBI

LlensiMu ocBOCHUS AUCHMILINHBI "®u3nKa" SBISIOTCS:

®opMupOBaHUE y CTYJCHTOB LIEIOCTHOM, CUCTEMHOW HH(OPMALMOHHOW 0a3bl B 00JacTu
Gbu3MKY, HAYYHOTO MHUPOBO33PEHUS, HABBIKOB I103HABATEIBHON JMEATENBHOCTH Ui YCIEHIHOTO
YCBOEHUS:

— oOumenpodeccHoHaNbHBIX M CIEUHATbHBIX JUCLUUIUIMH OCHOBHOW 00pa3oBaTelbHOMN
MIPOrpaMMbl, KOTOPBIE B CBOIO OYEpPEh HAMPABICHBI HA OCBOCHHE CTYJIEHTAMU OOOOIICHHBIX BUJIOB
po(hecCHOHANBHOM NIEATENbHOCTH KaK BaXKHEUIIMX U MPSIMBIX COCTABIISIIONIMX MPO(ecCHOHATBHOM
KOMIIETEHTHOCTH;

— He00X0IMMOro MUHUMYMa 0a30BbIX, (yHIaMEHTAJIbHBIX KOMIIOHEHTOB YHHBEPCAJIbHBIX,
WHBAPUAHTHBIX KOMIIETCHIINM, YTO TTO3BOJIUT BBIITYCKHUKY YCHEIIHO a/IallTUPOBATHCS K MEHSIOIIUMCS
YCIIOBUSIM, TOCTOSTHHO CaMOCOBEPIIEHCTBOBATHLCS, OBITH BOCTPEOOBAHHBIM U KOHKYPEHTOCIIOCOOHBIM
Ha MPOoeCCHOHATHHOM PBIHKE TPYyAa.

OCHOBHBIMU 33J1a4aM¥ AUCIUIUIMHBI SBJISFOTCS:

— u3y4yeHue 0a30BBIX MOHATHM, (PyHIAaMEHTAIbHBIX 3aKOHOB M IPHHIIUIIOB, COCTAaBJISIONINX
OCHOBY COBPEMEHHOM (hM3MUECKOI KapTUHBI MUPA;

— OBJIQJICHUE YMEHUSMHU BOCIPUHUMATh U OOBSACHATH (PU3UYCCKHUE SIBICHUS W IPOIECCHI,
UCIIONIb30BaTh 3HAHUA B 00pa30BaTeIbHOW U MPOPECCHOHAIBHON AEATeIbHOCTH, KPUTHUYECKU
OIICHUBAaTh HWH(MOPMAIMIO ECTECTBEHHOHAYYHOI'O COJEpXaHUsS, TOJYYCHHYIO U3 Pa3IMYHBIX
HMCTOYHHMKOB;

— (opMHpOBaHWE Yy CTYACHTOB HAaBBIKOB CaMOCTOSITEIIBHOTO IPOBEICHUS HAOIIOACHUM,
u3MepeHuil (U3MUecKux BeNWYHH, OOpaOOTKM M aHaM3a OMbBITHBIX JAaHHBIX, HWHTEPIPETALNU
pe3ynbTaToB PU3NYECKOTO SKCIIEPUMEHTA.

2. Mecro nucuumiannsl B crpykrype OIIOII BO

Jucuunnuza «Pu3nka» 0a3upyercs Ha 3HAHUSAX, OJYUYEHHBIX B paMKax IIKOJbHBIX KypCOB
(GU3UKK 1 MaTeMaTUKH WK COOTBETCTBYIOUIMX TUCIUIUIMH MPOTPAMM CpPeTHEr0 MPOoeCCHOHATIBHOTO
oOpaszoBanus. JlucuuiuimHa «®usnka» sgBiaseTcsd OOIIMM TEOPETHYECKUM M METOH0JIOTMYECKUM
OCHOBaHMEM JUisi Bcex aucuumuiumH, Bxoasumx B OIIOIl noarotoBku OakanaBpoB JIaHHOTO
HaIpaBJIEHUS, CBSI3aHHBIX ¢ THPOPMAIMOHHBIMU [TPOLIECCAMU U TEXHUYECKUMU YCTPOICTBAMH, TAKUX
kak "CnenuaneHble riaBbl ¢usukn", "IIlporpaMMHo-annapaTHble CpeACTBa 3allUThl HH(popMauu'",
"TexHuueckas 3auura uHpopmauuu" u zp.

3. Ilnanupyembie pe3yJabTaThl 00y4YeHHs M0 JUCHHUILJIMHE
HJ'IaHI/IpyeMI)Ie PE3YJIbTAThI O6y‘-I€HI/I$I 0o AWUCHUINIMHE, COOTHCCCHHBIC C IIJIAHUPYCMbIMU
pesynbratamu ocBoeHust OIIOIT (koMneTeHIUAMEI U HHANKATOPAMU TOCTHXKEHUST KOMIIETSHIIUN )

(u3ndecKue 3aKOHBI
W MOJEIH ISt
peleHus 3aaay
npodeccruoHaTbLHOM
JCSITeIBHOCTH

NpUMEHSET GU3HIECKre
3aKOHBI U MOJIEITH,
HEOOXOIUMBIC [T PETICHHUS
3a1a4 B 00J1acT
npodeccuoHaTbLHOM
JIeSITeIbHOCTH

NPUMEHSET (PU3UIECKUE
3aKOHBI 1 MOJICIIH,
HEOOXOIUMBIC [T PEIICHUS
3a1a4 B 00JaCTH
npodeccuoHaTEHOM
nesrensHoctu (OITK-4.1)
OOBSICHSAET CMBICT
MPOUCXOJIAIIUX SIBICHUN
OKPYIKaIOIIEero MHpa,
mpUMEHSET QU3NICCKHE
3aKOHEI M MOJIENH,
HEOOXOIUMBIC IS PCIICHHUS
3a1a4 B 00acTu

DopMHpyEMBIE [Tmanupyemelie pe3yabTaThl 00yUCHHS IO UCIUILIHHE, B
KOMIIETeHINH (KO, COOTBETCTBUM C HHIMKATOPOM TOCTHKEHUS] KOMIIETEHLIUU HanMmeHoBaHNE OIEHOYHOTO
cojiepKaHne HNHaukaTop JOCTUKEHUS Pesynbratel 00y4deHus 1Mo CpeAcTBa
KOMHGTCHHI/II/I) KOMIIETEHIIUU JUCHUIIIINHE
OIIK-4 Crnocoben OIIK-4.1 O0BsACHSIET CMBICI OOBSICHAET CMBICI OTYET, OLICHOYHOE 3aJIaHuE,
MPUMEHSTD MPOUCXOJISIINX SIBJICHUM MIPOUCXOJISIINX SIBJICHUM BOIIPOCHI K YCTHOMY OIIPOCY
HEO0OXOJUMBIE OKpYXaloIIero Mupa, OKpYXalollero Mupa,




npodeccHoHATEHOM
nestenpHoctd (OITK-4.1)




4. CTpyKTYypAa U coAepKaHue TUCUUIINHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI cocTaBiisgeT 10 3aueTHbIX eauHuIl, 360 gacos.

4.1. @opma o0yueHHsI: OUHASA
YpoeHs 6a30Bor0 00pazoBaHus: CpeiHee odIee.

Cpok o0yuenus 4r.

4.1.1. CTpykTypa QU CHUNINHBI
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1 du3nyeckrue OCHOBEI 2 | 8 8 42 OTHET, KOHTPOIbHA
pabora, yCTHBII Ompoc
MEXAaHUKHU
2 DIIEKTPUUYECTBO U 2| 8 8 75,4 OTYET, KOHTPOJIbHA
pabora, yCTHBII ompoc
MarHeTu3M
Beero 3a cemecTp 180 | 16 16 36 [0,35 1174 DK3.(26,65)
3 DNEKTPUYECTBO U 3128 4,6 OTHET, KOHTPOIbHas
pabota, yCTHBIH orpoc
MarHeTu3M
4 ®usuka konebanmiin | 3 | 8 | 10 | 12 52 OTHET, KOHTPOLHAA
pabota, yCTHBIH orpoc
BOJIH
5 KsanToBas ¢pusuka 3|6 |64 44.8 OTHET, KOHTPOILHA
pabora, YCTHBIH Ompoc
Bcero 3a CeMECTp 188 16 24 16 3,6 0,35 101,4 3}(3.(26,65)
Wroro 368 | 32 | 24 | 32 72 | 0,7 | 218,8 53,3
4.1.2. CogepkaHue TUCUMILIMHBI
4.1.2.1. IlepevyeHnnb JeKuuu
Cemectp 2
Pazoen 1. Quszuueckue ocHo6bl MexaHuKu
Jlexnus 1.

[Ipenmer ¢uzuku. [lonsTus MaTepun, B3auMoAeiCTBU, ABMKeHMs. [IpocTpaHcTBO 1 BpeMsi.
dusnueckue Moaeny. GU3nueckue BeIMUUHbI, €AUHHULBI (PU3NMUECKUX BeINYMH. [IpeiMeT MeXaHUKH.
Cucrema orcyera u cucremMa koopauHat. Paguyc-BekTop. BekTopsl nepemenieHusi, MTHOBEHHOM
CKOPOCTH ¥ MTHOBEHHOI'O YCKOPEHHS MaTepHaIbHON TOUKH. [IyTh. CBsA3b KOMIIOHEHTOB BEKTOpa
IIEPEMEILCHUS CO CKOPOCTBIO U YCKOpeHHEM. TaHreHnnanbHas U HOpMaJibHasi COCTABIIIOLINE
yckopeHwust (2 yaca).



Jexuusn 2.

NuepunanpHas cucrema orcueta. Cuiia kak Mepa B3auMmozencTBus tes. Macca. OcHOBHas
3agada nuHaMuku. 3akonbl M. Hetotona. Umnynbe. Cuiibl B MEXaHUKE: TSKECTU U BEC TeJa,
YIOPYTOCTH, KyJIOHOBCKOT'O B3aUMOICUCTBUS, TpeHUs. [[puHIIMI HE3aBUCUMOCTH JEHCTBUS CUJT (2
yaca).

Jekmnus 3.

Pa6ota cuibl. KoncepBatuBHbie cuibl. MomHocTs. Kunetnueckas sueprus. [lotrennuanpHas
sHeprus. [loTeHumanpHas SHEPTUst YaCTULIBI B TIOJI€ CHJIbI YIIPYTOCTH, B MOJI€ CHIIBI TSKECTH, B TOJIE
CHJI KYJIOHOBCKOTO B3auMOIeCTBUsI. CBS3b MEXKIY NOTEHIIMAIbHOU 3Hepruen u cuioi. [lomHas
MEXaHUYecKast SHEPTUsl. 3aKOH COXPaHEHUSI MEXaHUUECKOU SHEPTUH. 3aKOH COXpPaHEHUsI UMITYJIbCca
KaK CJICJICTBHE YPaBHECHUS TUHAMHKH MaTepHAIbHOM TOYKH (2 yaca).

Jeknusa 4.

Mopeinb abCOIFOTHO TBEPJIOTO Tea. YTIIOBasi CKOPOCTh U YIII0BOE ycKopeHue Tena. CBs3hb
JUHEHUHBIX U YTJIOBBIX XapaKTEPUCTHUK TOUCK TBEPAOTO TEJa, BPAIIAIOIIETOCS BOKPYT HETOIBHUKHOMN
ocu. MomeHnTt nnepuuu. Teopema Ilreitnepa. Kunetuueckas sHeprus TBeporo Tena. Padora npu
BpaIlieHUu TBepAOoro Teaa. MoMeHT cuiibl. OCHOBHOE ypaBHEHUE JUHAMUKH BPAIIATEILHOTO
IBUXKEHHS. MOMEHT UMITyJIbca TBEPIOTO Tea. 3aKOH COXpaHEHUs MOMEHTa UMITyJibca (2 yaca).
Pa3zoen 2. Dnexkmpuuecmeo u macnemusm
Jlexkuus 5.

[Ipeamer snexkTpoanHamMuku. ba3zoBbie MoIeH JIEKTPOIUHAMUKHI. DIeMEHTapPHBIN
3JIEKTPUYECKUN 3aps/l. 3aKOH COXpaHEHUs JEeKTpruuecKkoro 3apsaa. 3akoH Kynona. HanpsbkeHHOCTD
AJIEKTpOoCcTaTUuecKoro mois. [lpunmun cyneprno3uuuu st HanpsbkeHHocTd. [1oTok BekTopa
HanpsbkeHHOCTH. Teopema ['aycca u ee npuMeHeHHs AJid pacyeTa HANPsS)KEHHOCTU
AIEKTPOCTATUUECKOTO OISl PABHOMEPHO 3apsKEHHBIX TeJl. PaboTa cuil 371IeKTpOCTaTUHYECKOTO TOJIS.
Hupkynsuus BEKTOpa HAIPSKEHHOCTH 3JIEKTpOCTaTH4ecKoro noJis. [lotennuan
AIEKTPOCTATUUECKOTO 1MoJIsl. PazHocTh moTeHuanoB. [IpuHmn cynepno3uiuu AJis noTeHIyana.
CBs13b HANPSHKEHHOCTH TOJIS C TIOTEHIHAIOM (2 yaca).

Jeknus 6.

CB0OOIHBIE U UHAYIIUPOBAHHBIC 3P bl TPOBOAHUKA. DIEKTPUUECKAs] EMKOCTh 3apSKEHHOTO
npoBoaHuka. Kongencaropsl. EMkocTh koHzneHcaropa. CxemMbl COETMHEHUST KOHJIEHCATOPOB.
DHeprus noJist 3apsHLKEHHOro MPOBOJAHUKA U KOHAEHcaTopa. [[10THOCTE SHEprun 31eKTpUIEeCcKOro
noJist. Mozienb TUAIeKTpUKA. DIEKTPUUECKUN TUIoib. Turmbsl qudnekTpukoB. [lomspuzamms
JIUAIEKTPUKOB. J{MasieKkTpuueckass BOCHPUMMYHUBOCTD U MPOHUIIAEMOCTh. BEKTOp 371€eKTpUUECKOro
cMmereHus (dnekTpuuecko nHaykimu). Teopema ["aycca st moToka BEKTOpa dJIEKTPUUECKOTO
cMmerieHus (2 gaca).

Jexuusn 7.

[TocTOAHHBIN JIEKTPUYECKUI TOK. TOK MIPOBOJAMMOCTH U KOHBEKLIMOHHBIN TOK. Y CJIOBUSA
BO3HUKHOBEHHUSI U CYIIECTBOBAHUS TOKa MPOBOAMMOCTH. Criia Toka. BekTop mioTHOCTH TOKa. 3aKoH
Oma 17151 OTHOPOHOTO YUYacTKa JIMHEHHOM 1enu B AuddepeHnnanbHoi hopMe. DINeKTPUIECKoe
COTIPOTHUBIICHUE. 3aBUCUMOCTh COTMPOTUBIICHUS METAJUTHYECKOTO TIPOBOJHUKA OT TEMIIEPATYPHI.
[TocnenoBarenpbHOE U MapaieIbHOE COSTUHEHHS MMPOBOIHUKOB. CTopoHHME CHITbl. PaboTa
CTOPOHHUX CHWJI MPU IEPEHOCE HOCUTEIS TOKA. DJIIEKTPOABIDKYIIIAS CHIIA. DIEKTPUUECKOE
HanpspkeHue. 3akoH Oma B 00001eHHo# Gpopme. 3akoH [xoyns-JleHma B UHTErpanbHON U
muddepennmansHoi popmax. MomHocTs noctostHHOTO ToKa. [IpaBuna Kupxroda ans
pa3BeTBJICHHBIX Lenel (2 yaca).

Jexuusn 8.

[TocTostHHOE MarHUTHOE TOJIe B BaKyyMe. BeKTop MHAYyKIIMK MarHUTHOTO 1oJist. 3akoH buo-
Cagapa-Jlannaca. [IpuHiun cynepno3unuu. JIBUkeHUe 3apssKeHHON YaCTUIBI B OJHOPOIHOM
cTanMoHapHOM MarHuTHOM noJie. Cuna Jlopenua. JlelicTBe MarHUTHOTO MOJIS1 HA IPOBOJHUK C
TOKOM. 3aKkoH AmMmnepa. BzaumoselictBue 1Byx MpoBOJAHUKOB C TOKOM. Teopema ["aycca miig moroka
BEKTOpa MarHUTHOM MHAYKIMK. BuxpeBoi xapakrep MarHuTHOro 1noJjs. Liupkyisamnus Bekropa
MarHUTHOW MHAYKIHMK. MarauTHOE 1oJie B BellecTBe. Marnetuku. MarHuTHasi MpOHUIIAEMOCTh U
MarHuTHas BOCIIPUMMYUBOCTh. BekTop HaMarnuunBanus. HanpskeHHOCTh MarHUTHOTO MOJISI.



[Ipupona aua- u mapamaraetusma. deppomarnetusm. Jfomensl. HamaranunBanue ¢peppomMaraeTrka
(ructepesuc, KOOpLUUTUBHAS CUIIa, ocTaTouHas MHAyKuusA). Temneparypa Kropu (2 yaca).

Cemectp 3

Pa3zoen 3. Dnekmpuuecmeo u macnemusm

Jlexnus 9.

SIBieHME ANEKTPOMArHUTHOM MHAYKIMH. 3aKOH 3JIEKTpOMarHuTHOW nHaykiuu dapanes.
[IpaBuio Jlenna. ITotokocuennenue. SABienre caMOMHAYKIMU. MHIYKTUBHOCTbh KOHTYpA.
NuaykTuBHOCTH coneHouaa. Bzaumuas unaykuus. Toku @yko. DHeprus MarHUTHOTO 1OJIS TOKA.
[110THOCTD SHEPTUU MArHUTHOTO MOJIS. TeXHUYeCKUue MPUMEHEHUS SJIEKTPOMAarHUTHON MHIYKIUU.
VYpaBuenuss Makcseinna. BuxpeBoe anektpuueckoe nojue. Tok cMmeleHus. Y paBHeHusa MakcBeria B
uHTEerpasibHON U muddepennuansHoi popmax. [LIOTHOCTE S3HEPrUM U IIOTHOCTH OTOKA SHEPTHUU
AJIEKTPOMATrHUTHOTO 1OJIs (2 Yaca).

Paszoen 4. Quzuka konebanuti u 601H
Jlekuus 10.

OO6mHOCTh ypaBHEHHH KosieOaTeNbHbIX MpolieccoB. [lepuon, yactora, da3a, aMmiuTya
konebanuii. JluddepeHnmansuoe ypaBHEHHE CBOOOIHBIX HE3aTYXAIOIINX KoJieOanwii. Mo ieib
JUHEHHOT0 TApMOHMYECKOTO ocuuiuiATopa. [IpuMepsl TMHEHHOTO TapMOHUYECKOTO OCIMILISATOpA.
®opmyna Tomcona. CrokeHre rapMOHNYECKUX KoseOanuit. CBOOOIHBIE 3aTyXaromue KojaeOaHusl.
JuddepenunansHoe ypaBHeHHE CBOOOIHBIX 3aTyXamux konedbanuid. Jlorapubmudeckuit
JEKPEMEHT 3aTyxaHus. JloOpoTHOCTh KosiebaTeNnbHOM cucTteMsl (2 yaca).

Jlexuus 11.

Brnyxnennsie konebanus. uddepennnansnoe ypaBHeHHE BBIHYKICHHBIX KOJICOAHUI.
SBnenue pezonanca. Pezonancuast kpuas. [loHsTHe 0 mapameTpuyecKkoM pe3oHaHce U
aBTOKOJIeOaHusIX. [lepeMeHHbI nekTpuyeckuii Tok. ['apMoHMUEcKre NepeEMEHHbIE TOKU U
HanpspkeHus. ConpoTHUBIIEHKE B LIS MIEPEMEHHOT0 ToKa. [lepeMeHHbIN TOK uepe3 HHAYKTUBHOCTD.
Emkocth B ienu nepemennoro toka. [locnenosarensheiit R, L, C — konTyp. UMnenanc. Bekropuas
Juarpamma HarpspKeHMM U TOKOB. 3akoH OMa Ui IEpEMEHHOT0 TOKa. Pe30HaHCHBIE SIBIEHUS B LIETIH
MePEMEHHOTO TOKa. MOIIIHOCT TIEPEMEHHOTO TOKa (2 Jaca).

Jexkmusa 12.

Bomanel. I1nockast BoaHa. J[JinHA BOJIHBI, BOJTHOBOE YKCII0, YaCTOTa BOJIHBI. BoJIHOBOE
ypaBHeHHe U ero obuiee perieHue. dPa3zoBast ckopocTb. BonHoBo# maket. I'pynmnoBast cKoOpocTb.
[TonsiTue o korepeHTHOCTH BOJIH. HTEepdepenius BoaH. Y cnoBus HHTEPHEPEHIIMOHHBIX
MaKCUMyMOB U MUHUMYMOB. CTOsiuMe BOJIHBI. M311yueHue 31eKTpOMarHuTHBIX BOJIH. Bubparop
I'epia. CiekTp 37€KTpOMarHuTHBIX BOJIH. BOJIHOBOE ypaBHEHUE /ISl 3JIEKTPOMArHUTHON BOJIHBI.
OcHOBHBIE CBOMCTBA MIEKTPOMArHUTHBIX BOJIH. [1l1ocKkas MOHOXpOMaTHUECKask DJIIEKTPOMAarHUTHast
BOJTHA. MoJienb TUMOABHOTO U3NydeHus. [IIOTHOCTh SHEPTUH 2JIEKTPOMAarHUTHOM BOJIHEI (2 daca).
Jlexnus 13.

Bonnosas ontuka. Untepdepenuns u nudpakuus cera. JudpakunonHas pemerka.
Hucnepcus ceera. [lornomenue cera. [lonspuzanus ceera (2 yaca).

Pazoen 5. Keanmosas usuxa
Jlexnus 14.

KBanrtoBas npupoaa nznyueHus. OMIUpUUYECKUE 3aKOHBI H3ITy4eHUs1 aDCOIIOTHO TBEPIOTO
tena. KBantel cBera. Buemnmii poroaddexr. Macca u umnynsc portona. Ipdexkr Komnrona (2
qaca).

Jlexnus 15.

AToOM BOZIOpOJia ¥ BoJI0poaono1o0HbIe aToMbl. Dopmyra banbmepa s atoma Bojiopoza u ee
smnupuyeckue oooodmenus. [Tocrynarsr bopa (2 gaca).
Jlexnus 16.

Unes ne bpoiins. CooTHoleHNs HeolpeaeieHHOCTe. BomHoBas GyHKIMA U CBsI3aHHBIE C
HEIO MOHSTHUS (TUIOTHOCTh BEPOATHOCTH, BEPOATHOCTD, CPEIHNE 3HAUCHUS (PU3NUECKUX BEIHUMH).
Bpemennoe u cranmonapnoe ypaBuenus Llpénunrepa (2 vaca).



4.1.2.2. IlepeyeHb NPAKTHYECKUX 3AHATHI

Cemectp 3
Paszoen . Puzuueckue ocnogvl mexanuxu
IIpakTnyeckoe 3ansitue 1

Kunemaruka 1 AuHaMMKa MaTepHalbHOM TOUKU U TBEpAOro Tesa. CKOpOCTh U YCKOPEHHE
MaTepuaibHOU TOUKU. TaHreHIMaNIbHOE U HOpMaJbHOE yCKopeHus (2 vaca).
IIpakTyeckoe 3ansiTHE 2

Cua. [TpyHIMI HE3aBUCUMOCTH I€UCTBUS CUIl. 3aKOHbI HbroToHA. J[BH>KEeHME Tel 1o/
JIEUCTBMEM HECKOJBKUX CHJI (2 yaca).
IIpakTnyeckoe 3ansitue 3

3aKOoHBI COXpaHEHHs B MeXaHuKe. IMynbc. 3aKOH COXpaHeHUs UMITynbca. Pabora cubl.
MomHoCcTh. BHibl MEXaHMYECKOM SHEPTUHU. 3aKOH COXPaHECHHsI MEXaHMUECKOM dHeprum (2 Jaca).
Pa3zoen 3. Dnekmpuuecmeo u macnemusm
IpakTnyeckoe 3ansiTue 4

Kunemaruka 1 AMHaMMKa BpaIlaTeIbHOTO JBUKEHUS TBEPJOro Teia. YTIJIoBas CKOPOCTh U
yraoBoe yckopeHue. CBsi3b JTUHEHHBIX U YTIOBBIX XapaKTePUCTHK TOYEK TBEPOTO Tea,
BpAILAOLIErocss OTHOCUTENBHO HEMOABHKHON ocu. MoMeHT nHepuuu. OCHOBHOE ypaBHEHUE
JUHAMHUKY BpallaTeIbHOTO ABM)KEHUS TBEPAOro Tena (2 vaca).
IIpakTuyeckoe 3ansAaTHE S

DneKTpocTaTHUecKoe moje. 3aKOH COXpaHEHHs dJEKTPUUECKOTo 3apsiaa. 3akoH Kyrona.
HanpspkeHHOCTD 31eKTpocTaTHuecKoro nois. [IpuHnun cynepno3uunu AJis Haups>KeHHOCTH.
[Torenuuan mois ToueyHoro 3apsana. [IpuHiun cyneprno3unuu A noTeHnuana (2 gaca).
IIpakTH4eckoe 3ansATHE 6

DnexTpoeMKocTh. KoHeHcaTopbl. DnekTpruyeckas eMKOCTh KOHeHcaTopa. Buibl
KoHJIeHcaTopoB. CoelMHEHNE KOHJIEHCATOPOB B OaTtapen. DHEprus 3apsyKeHHOTO KoHaeHcaTopa (2
qaca).
IIpakTHyeckoe 3ansitue 7

3aKOHBI IOCTOSIHHOTO TOKa. [ITOTHOCTB M cuita Toka. DJIEKTPUYECKOE COIPOTUBIICHUE.
DNeKTPOABMKYIIAs CUJIa, dJIEKTpUUeckoe HanpshkeHue. [locienoBarenbHoe U napamieabHOe
COeIMHEHHUE MPOBOIHUKOB. 3akoH Oma (2 yaca).
Paszoen 4. Qusuka konebanuti u 601n
IIpakTyeckoe 3ansaTHe 8

CranuonapHoe MarHuTHoe noje. MHAYKIMs 1 HalpsHKeHHOCTh MarHUTHOro nosis. [Ipunnun
cynepno3unuu. 3akoH bro-Casapa-Jlamnaca. 3akon Amnepa. Cuna JlopeHna. 3akoH
AIIEKTPOMAarHuTHOW MHAYKIMKU Papajes. DHEepruss MarHUTHOTO noJs (2 yaca).

4.1.2.3. [lepeueHb 1a00paTOPHBIX PadOT

Cemectp 2
Pasoen 1. Qusuueckue ocHobl Mexanuxu
JlaboparopHnas 1.

M3ydeHne 0CHOBHOTO 3aKOHA JTUHAMUKHU BpalaTeIbHOTO IBHXKEHUs (4 Jaca).
JlaboparopHnas 2.

Onpenenenre MOMEHTa HHEPLIMU TBEPABIX Tel (4 yaca).
Pa3zoen 2. Dnexmpuuecmeo u macnemusm
JlabopaTopnas 3.

N3mepenue 31eKTprUuecKoro ConpoTUBIEHUS MPOBOIHUKOB (4 yaca).
JlabopaTopnas 4.

N3mepenue smekTpuueckoi eMKOCTH KOHJIEHCATOPOB (4 Jaca).
Cemectp 3
Paszoen 4. Quzuka konebanuti u 601H
JlabopaTopHnas 5.

Omnpenenenne MHIYKTUBHOCTH KaTyIIKH, EMKOCTH KOHJIEHCATOpa U MpoBepka 3akoHa OMa
ISl IEPEMEHHOTO0 TOoKa (4 Jaca).



JlaGopatopHas 6.

Omnpenenenre OOIBIIMX COMPOTUBICHUI METOIOM PETaKCAIIMOHHBIX KoyieOaHuii (4 Jaca).
JlaGopatopnas 7.

N3mepenue IIMHBI CBETOBOW BOJIHBI C TOMOIIBIO AU(PPAKIIMOHHON perieTku (4 gaca).
Pazoen 5. Keanmosas uzuxa
JlabopaTopnas 8.

Nzyuenue BHemHero ¢pororddexra n onpenencHue nocrossuaon [lnanka (4 gaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANYECKOE O0ecIIedeHHe CAMOCTOATEIbHOM

patéoTbI

IlepeueHp TeM, BBIHECEHHBIX HAa CAMOCTOSITEIILHOE U3YUYEHHE:
1. OcHOBHBIE MEPHOBI U dTanbl B pa3BUTHU (pu3uku. Ouzndyeckue MOAENIH: MaTepUalbHas TOUKA,
cucTeMa MaTepHajbHbIX TOUYEK, a0COMIOTHO TBepaoe Teno. Cucrema oTcueTa M JeKapToBa CUCTEMA
KoopauHat. KunemaTuka MarepuaibHOM TOYKH U TBEPAOTO Tela.
2. Jlunamuka. IIpuHuun oTHOcHTENbHOCTH, mpeoOpa3zoBaHus ['amunes. VHepuuaibHble CHCTEMBI
otcuera. Macca, cuna u umnyiec. [lepBoiit 3akon Herotona. 3akon Becemupnoro tarorenusi. Cuia
TSDKECTH M Bec Tena. Bropoil 3akoH HproTOHa kak OCHOBHOE ypaBHEHHME IBHKeHHS. Cuila Kak
IIPOU3BOHAs UMITyJbca. Tpetuil 3akoH HeroToHa.
3. 3akoH coxpaHeHus wummyibca. LleHTp wmHepuuu. Teopema O ABM)KEHMHM LIEHTpAa WHEPLUM.
PeaktuBHOE nBHKeHUe. YpaBHeHus Memepckoro u L{nonkosckoro.
4. Pabora cunbl. MomHocts. Kunernueckass sHeprus. [lorenumaneHas sHeprus. Ilomnas
MEXaHUYECKasl IHEPIHsl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUu.
5. Bpamienue Tena BOKpyr HemoJABM>KHOW ocu. MomeHT uHepuuu. Teopema Illteitnepa. OcHoBHOE
ypaBHEHHE AUHAMMKHU BpalaTEeJIbHOrO JBWKeHUS. KuHeTnueckas sHeprusi TBEpAoro reiaa. MomeHT
MMITYJIbCA TBEPJOTO Teja. 3aKOH COXPAaHEHUSI MOMEHTa UMITYJIbCa.
6. ba3zoBble MOJIeNM ANIEKTPOIMHAMUKU. 3aKOH COXpaHEHUs JIEKTprUUecKoro 3apsaa. 3akoH Kyiona.
HanpsbkeHHOCTD  dekTpuueckoro mois. [IpmHuun cynepno3unmy i HanpsbkeHHOCTH. IloTok
BEKTOpa HAIPSKEHHOCTH dJeKTprudeckoro nojs. Teopema ["aycca. [Ipumenenue teopemsl ['aycca aist
pacueTa HalpsHKEHHOCTH 3JIEKTPUYECKOI0 MOJIsA, CO3/1aBAEMOT0 3apsKEHHBIMU TEJIaMH.
7. Ilotenuman snexTpuueckoro mnois. IlpunHuun cynepno3unmu st noTeHuuana. CBa3b MEXKIY
HaNPsDKEHHOCTHIO M TOTEHIIMAIIOM 3JIEKTPOCTATUYECKOTO TOJIS.
8. DOmnexrtpuueckas eMKOCTb. KonneHcaTopbl. CXeMbl COEIMHEHHUS KOHAEHCATOPOB. OHEPrus
IEKTPUYECKOTO TIOJS 3apsHDKEHHOrO KoHJeHcartopa. [IIOTHOCTH PHEPrUM 3JIEKTPHUYECKOIrO IOJIS.
Hwanexrpuku. [lomsipusanus AU3IEKTPUKOB.
9. IlOCTOSHHBIN DSJIEKTPUYECKUM TOK, YCJIOBUS BO3HMKHOBEHHMsS M CYLIECTBOBAaHUS TOKa
npoBoaumocTu. Cuiia Toka. Bektop motHoctu Toka. 3akoH Oma B muddepenumnanbHon Gopme.
DNEKTPUYECKOE CONPOTUBIIEHUE. DIEKTPOABIIKYILAS CUJIA, SJIEKTPUUECKOE HaNpskeHue. 3akoH Oma
B uHTerpaigbHoi Qopme. TemnoBoe nelcTBUE diIeKTpUYeckoro Toka. 3akoH Jlxoyns-JleHua.
MomHocTh TOKA.
10. Pacuer pa3BeTBiIeHHBIX Liened mocTossHHOro Toka. IIpaBuna Kupxroda. bamanc momHocTeil B
IIEKTPUYECKON LIENH. DJIEKTPUUECKUM TOK B )KUJKOCTSX U razax. 3akoHsl Dapazest Juisl 31€KTpoIn3a.
11. HanpsikeHHOCTh U MHAYKIHUS MOCTOSTHHOTO MarHUTHOTO nois. [IpuHuun cyneprno3unyn. 3akoH
bro-Casapa-Jlamuiaca. 3apsn U npoBoaHUK B MarHUTHOM mnoje. Cuna JlopeHma. 3akoH Amrepa.
VYckopurenu 3apsokeHHBIX yacThil. [IoTOK M HUpKyJsAUus BEKTOpa MHIYKIUMHM MAarHUTHOTO TOJIS.
Teopema ["aycca nas moToka BEKTOpa MHIYKLMU MAarHUTHOTO IOJI B BaKyyMe. PacueT MarHuTHOro
TIOJISI COJIEHOM/1A.
12. MarnuutHoe mnosne B BeniecTBe. MarHeTuku. MarHutHas NPOHUIIAEMOCTh M MarHUTHas
BOCIIPUUMYHMBOCTE. BekTop HamaranunBanusa. HanpsbkeHHOCTs MarauTHOTO nois. IIpupona nua- u
napamarsetusma. ®eppomarHetusm. [lomensl. HamarnuumBanue ¢eppoMarseTuka (TUCTepesuc,
KOAPLUTHUBHAs CUJIa, OCTaTOYHAas nHAyKuus). Temneparypa Kropu.
13. SIBnenue snextpomMarHuTHOM MHAyKuuH. 3akoH Papanes. Ilpasuio Jlenna. CamouHIyKIus.
NHnyKTUBHOCTh. DHEprusi MarHuTHOro mnouist. [InoTHOCTh »HEepruum MarHuTHOrO mojs. [lpuHimn
NeCcTBUS MHIYKIIMOHHOTO Ir'eHepaTopa, aCHHXPOHHOTO JIBUTATENA, TpaHC(PopMaTopa.



14. DnekTpoMarHUTHOE TI0JE€, TOK CMEIICHHS. YpaBHeHHUsS MakcBeijna B HWHTETPajJbHOU U
nuddepeHImanbHoR Gopme.
15. KonebGanus, MX OCHOBHBIC XapaKTCPUCTUKH. YPaBHEHHUsS CBOOOIHBIX KoyieOaHWi. Mojeinb
JMHEWHOTO TAPMOHHUYECKOTO OCIILIATOpa. Cllo’KeHHE TapMOHHUYECKUX KojeOanuil. buenns. durypsr
Jluccaxy. 3aryxaromue KojaeOaHus, OCHOBHbIE XapaKTEPUCTHKHU.
16. BoiHy>X1eHHBIE 2JIEKTPOMarHUTHbIE KojeOaHus. ["'apMoHndeckre nepeMeHHble TOkU. 3akoH Oma
JUIS LIENU IEPEMEHHOT0 ToKa. Pe3oHaHC HanpsKEHHW U TOKOB.
17. BonnoBsle npoueccsl. BonHoBoe ypaBHeHue. Ilnockas BonHa. da3oBasg u rpynnoBas CKOpPOCTH,
4acToTa, JUIMHA BOJIHBI, BOJHOBOE uucio. BomnoBoi maker. Dddexr Jomnepa. MaTepdepennus u
mudpakuus BoiaH. KorepentHocts. M3nydenue, paccesiHue, MOTIOLICHUE, TPETIOMIICHHUE, TUCTIEPCUs
3JIEKTPOMAarHUTHBIX BOJIH. MO/I€Ib JUITOJIBHOTO U3JTYyYEHUSI.
18. UuTepdepennus u mudpakus cBera. Audpaknuonnas pemerka. J{ucnepeuns csera. [lomsipusamnmst
CBeTa.
19. Baemnuii poroaddexr. Ypasuenne DitHiuTeitna. DoToH. DHEPrus, Macca U UMITYJIbC (POTOHA.
20. BosHoBbIe cBoMcTBa MUKpoudacThll. COOTHOIIEHUS HEONPENENEHHOCTEN sl KOOPJIMHATHI U
UMITYJIbCa, SHEPTrUM W BpeMeHH. BomHOBas (YHKIWS M CBA3aHHBIE C HEIO MOHATHS (TUIOTHOCTH
BEPOATHOCTH, BEPOSTHOCTh, CPEeIHME 3HAUCHUS (PU3MUeCKUX BeNU4KH). BpemeHHOe U cTanimoHapHoe
ypaBHeHnus lIpénunrepa.
21. OmnepaTopsl HMITyJIbCa, DHEPrHMH, MOMEHTa HMITyJIbCa, COOCTBEHHbIE 3HaueHHs. KBaHTOBoOe
cocrosiHue, BbIpoxaeHHe. CnuH 3nekTpoHa. BoiHOBasg (yHKUMS 3J€KTpoHAa C Y4YETOM CIIHMHA.
BonnoBas ¢ynkuus muorux yactui. [Tpunnun [aymnu.
22. KganToBas Mojenb uuaeanbHoro rasza. Pacmnpenenenuss depmu-/lupaka um bosze-DitHireiHa.
OnektpoHHbIii ra3 npu T = 0. Dueprus @epmu. KBaHTOBBIN 21€KTPOHHBIN ra3 B TBEPAOM Telle. 30HHAs
teopusi. [IpoBOAHMKHM, TUANIEKTPUKU MU MOJYHPOBOJHUKM B 30HHOH TeOopuM TBepAoro tema. P-n
nepexoA. Juoasl, TpaH3UCTOPBI.
23. MarauTHbIe cBOMCTBa TBEpAbIX Tel. [Ipupoaa nua-, mapa- u peppomarueTusma.
24. Mognenb UACANBHOIO Ta3a. YPaBHEHUE COCTOSHHUS MIEANBbHOIO raza. BHyTpeHHssI >Heprus.
Tepmoannamuueckas padora. Tertora. TemoemkocTs. [lepBoe Hauano TepMOIMHAMUKH.
25. Huknuyeckue npoueccbl. Bropoe Hayano TepMoanHaMUKH. TenioBble IBUTATENN U XOJIOAUIIbHbBIE
yctanoBku. L{uxn Kapno. KIIJ[ TermoBoro aBuraresns. DHTPONUSI.

Jis caMOCTOSTENbHONM paboThl HCIONB3YIOTCS METOJUYECKHE YKa3aHHsS II0 OCBOCHHIO
JUCIUIUIMHBI U U3JIaHUS U3 CIMCKA MPUBEJCHHON HM)KE OCHOBHOM UM JTOTIOJHUTEIbHON JIUTEPATYPHI.

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

He nnanupyercs.

4.1.2.6. IlpumepHbIi epevyeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
He mmanupyercs.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

B mpouecce ocBoenust aucuumuinHel "®dusnka" UCHONB3YIOTCS METOABl O00yuyeHus,
CHOCOOCTBYIOLIHE OOECIEUEHUIO TOJIOKUTEIIFHOTO MOTHBAIIMOHHOTO HACTpOsi CTYJIEHTOB Ha
u3ydyeHue yuyeOHoro martepuaia, (GopMHpOBaHHE YMEHHH HaXxOOUTh U MPUMEHSATHh MH(OPMALHIO B
o0nacti (U3MKM JUIsl YCHEIIHOTO OCBOCHMS NMPO(EeCcCHOHANIBHO OPUEHTUPOBAHHBIX JUCIHILIMH U
00bekTOB  Oyaymieli  mpodecCHOHaIbHON  JIeATEeThHOCTH: MpoOJIEMHOTO  HM3JIOKECHHS,
npoeCCHOHATBHOTO KOHTEKCTa, YIPaBICHHUS CcaMOCTOsATeNbHOW paboTtoil. [lpu mnposeneHuu
NPaKTUYECKUX  3aHATHH  TPOMCXOOUT  OOCYXKIEHHE Ppa3IUYHbIX MPOOJIEMHBIX  CHTYyaIlWH,
IpenoiaBaTesb MoJpoOHO OOBSICHSET BCE IIArd pemeHus (U3N4YecKoil 3agauu. 3aTeM CTYACHTHI
CaMOCTOSITENILHO BBINOJIHAIOT aHAJIOTHYHBIE 3a7jaHus. Bo BpeMsl BBIMOIHEHUS J1aOOPaTOPHBIX padoT
(bopMHpYIOTCS KOJIJIEKTUBBI U3 2-3 CTYAEHTOB JUIsl BBIITOJIHEHHS UCCIIE0BATEILCKUX pabOT MO OHOM
TEMaTHUKe, TEM CaMbIM (POPMHUPYETCSI TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOMUXCsl K padoTe B MaJIbIX
TBOPYECKUX IpyIHIax.



6. OueHovHbIe cpeaCcTBa /51 TEKYLIEro KOHTPOJIA yCIeBaeMOCTH,

HpOMe)KyTOqHOﬁ aTreCTalum 110 uToraMm OCBOCHHUA JUCHUIIIMHDBI.
@DOH/IbI OIICHOYHBIX MATEPHAIOB (CPEICTB) MPUBEIECHBI B IPUIIOKESHUU.

7. YueOHO-MeTOANYeCKOe U HHPOpMAITMOHHOE o0ecniedyeHne JUCHUIIMHBI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JIUTEPATypa M0 AMCHUIIIIMHE

1. Hdetnad A.A., ABopckuii b.M. Kypc dbusuku (B 3-X T.): yueOHOE mocodue 1y BTy30B. - M.:
Bricmag mkona, 1977. - 30 k3.

2. Boapkenmrelin B.C. CoopHuK 3amay 1o o0meMy Kypcy ¢usuku. - M.: Beicmias mkona,
1973-2007. - 157 oks.

3. [lepmunos, A. B. O6mas ¢usuka. 3amauu ¢ pemeHusiMu : 3anadauk / A. B. Ilepmunos, O.
A. bapkoB. — Capatos : By3oBckoe oopazoBanue, 2020. — 725 c. — ISBN 978-5-4487-0603-5. —
Texkct : oanekTpoHHbI // DnexTpoHHO-OmOmuoteunas cuctema [PR BOOKS. -
http://www.iprbookshop.ru/95156.html

4. ITapmaxos, A. H. KBanTtoBas duzuka aisa na>xeHepoB : yueoHoe nocodue / A. H. INapiiakos.
— CapatoB : By3osckoe o6pazoBanue, 2019. — 404 c. — ISBN 978-5-4487-0531-1. — Tekcr :
3JICKTPOHHBIN /l DNeKTPOHHO-OMOIMOTeYHAs cucreMa IPR BOOKS. -
http://www.iprbookshop.ru/86463.html

5. Amutpuesa, E. . ®uszuka : yuebnoe nocodue / E. U. [Imutpuena. — 2-e uzn. — Caparos :
A# IIm Dp Menma, 2019. — 143 c¢. — ISBN 978-5-4486-0445-4. — Tekcrt : 3JCKTPOHHBINA //
OnekrpoHHO-0MOMoTeuHas cucrema IPR BOOKS. - http://www.iprbookshop.ru/79822.html

6. [Tansiruna, A. B. ®usuka : nabopatophsiii npaktukym / A. B. Ilaneiruna. — 2-e u3n. —
Komcomonbck-Ha-Amype, CapaToB : AMYypCKH T'YMaHUTapHO-NEAArOrMYECKUl ToCyAapCTBEHHBIN
yauBepcureT, At [In Ap Meana, 2019. — 84 ¢. — ISBN 978-5-85094-464-3, 978-5-4497-0150-3. —
Tekct : anekTpoHHBIH //  DnekTpoHHO-OMOnmoreuHas cucrema [PR BOOKS. -
http://www.iprbookshop.ru/85834.html

7.2. JlonoJIHUTEIbHAS Y4eOHO-MeTOANYecKasi JIUTEPATypa M0 AUCHUILINHE

1. Ax A.®. O0uwmii kypc ¢puznku. Ousnueckre OCHOBbl MEXaHUKU: KOHCIEKT JIeKIHil / A.D.
AH, A.B. Camoxun. — Mypom: UIILI MU Bal'V, 2005. - 87 c. - 200 sks.

2. AH A.®. OCHOBBI KJIACCUYECKOHN 3JIEKTPOAMHAMUKH: yueOHoe nocodue [['pud] / A.®. AH,
A.B. CamoxuH. - Mypom: UIIL[ MU Bal'Y, 2007. - 192 c. - 110 k3.

3. AH A.®. O6mwmii kypc ¢usuku. DU3HMYECKHE OCHOBBI KOJEOATENBbHBIX M BOJHOBBIX
nporieccoB: KoHCMeKT jekuuit / A.®D. An, A.B. Camoxus. — Mypom: UIILL MU Bal'V, 2007. - 136 c.
- 175 axk3.

4. Marpees I1I.H. O0mmii kypc ¢pusuku. KBanroBas u saepHas Gpu3nKa: KOHCHEKT JEKIHHA /
III.H. Margees, B.A. llnsaruna. - Mypowm: UIIL MU Bal'V, 2008. - 133 c. - 70 sk3.

5. Uepros A.I'. 3anaunuk no ¢usuke: yueobnoe nocooue / A.I'. Ueptos, A.A. BopoObeB. - 8-¢
n3a. - M.: @usmataut, 2005. - 640 c. - 40 »k3.

6. ®du3znuecKkne OCHOBBI MEXAHUKHM: METOJUYECKHE YKa3aHHs K MPAKTUYECKUM 3aHATUAM I10
muciuminie  «®Pu3ukay Uis  CTyleHTOB oOpasoBarenbHbIXx mporpamm 01.03.02 Ilpuknaanas
maremaTnka U uHpopmaruka; 10.03.01 Mupopmanmonnas 6ezonacnocts; 11.03.01 Panuorexnuka;
12.03.01 IIpubopoctpoenue / coct. AH A.D. [DneKTpOoHHBII pecypc]. — DIEKTPOH. TEKCTOBHIE JIaH.
(0,7 MO). - Mypowm: MU (pumman) Bnl'Y, 2015. -
https://evrika.mivlgu.ru/index.php?mod=Dbook_inf&com=view_inf&book id=2730http://elib.mivigu.
local/index.php?mod=view_book&com=read _book&book id=2732

7. OCHOBBI KJIACCHYECKOW TEOPUM BJIECKTPOMATHETHU3Ma: METOJMYECKUE YKa3aHUus K
NPAaKTUYECKUM 3aHATHAM 1O JUCHUIUINHE «DU3UKa» I CTYyIEHTOB 00pa3oBaTeIbHBIX MPOTrpaMM
01.03.02 Ilpuknagnas matematuka u uHpopmatuka; 10.03.01 Mudopmanmonnas 06e30MacHOCTS;
11.03.01 Pagmorexnuka; 12.03.01 IlpuGopoctpoenue / coct. AH A.D. [DnekTpoHHBI pecypc]. —
OnexkTpoH. TekcroBele aaH. (0,74 MO). — Mypom: MU (¢pmwmman) Bal'y, 2015. -
https://evrika.mivlgu.ru/index.php?mod=book_inf&com=view_inf&book id=2732



8. Konebanust u BOJHBI: METOJ. yKa3aHHUS K MPAKTHUYECKUM 3aHATHAM 10 Kypcy "OOmas
¢uzuka"; coct. A.®. An // Mypom: UIIL MU Bal'Y, 2008. - 50 ¢. - 100 3k3.

9. KonebaresnbHble 1 BOJIHOBBIE NPOLECCH: METOA. YKa3aHUS K Ja0OpaTOpHBIM paboTaM 10
Kypey "O6mas ¢usuka"; coct. A.®@. An, P.A. IlIteixo // Mypom: UIIL] MU Bal'V, 2008. - 62 c. -
100 sk3.

10. OcHOBBI MOJIEKYJIIPHON (DU3UKU U TEPMOJMHAMUKH: METOJI. YKa3aHHUA K MPAaKTUYECKUM
3aHATHAM MO AucuuiuinHe "®usuka" JUisl CTyAEHTOB 00pa3oBaTENbHBIX MPOrpaMM TEXHUYECKOIO
npodmist; coct. A.®. An // Mypom: ULl MU Bal'Y, 2010. - 47 c. - 100 »k3.

11. KsanToBass M snepHas (u3MKa: METOJ. yKa3aHMs K IPAKTUYECKUM 3aHATUAM I10
qucuumuinHe "@usuka" uid CTy€HTOB TEXHUYECKUX HallpaBieHUH NoAroToBky; coct. M. H. PeixkkoBa
// Mypowm: UTTL] MU Bal'V, 2012. - 44 c. - 100 5k3.

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMbIX NPH
OCYyLIEeCTBJIEHHMH 00Pa30BaTeJILHOI0 MPoLecca Mo JUCHUILUIHHE, BKIKYAs
nepevyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpa3oBarenbHOM  TIpOIECCE  HUCIONB3YIOTCS  HH(POPMAIIMOHHBIE  TEXHOJIOTHH,
pealu30BaHHbIE  Ha  OCHOBE  HMH(POPMAIIMOHHO-OOpPa30BaTEIbHOIO  MOpTala  HMHCTUTYTa
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAIIMOHHOW CETH MHCTUTYTA!

- IPEIOCTABJICHUE YUeOHO-METOINYECKUX MAaTEPHUAIIOB B 3JIEKTPOHHOM BHJIE;

- B3aMMOJICHCTBHE YYAaCTHHKOB 00Opa30BaTEIbLHOTO IIpOIecca 4Yepe3 JIOKAIBHYI CeTh
UHCTUTYTa U VHTEpHeET;

- [IPEIOCTABIIEHUE CBEJICHUHN O pe3yibTaTax yueOHOU AESITEIbHOCTU B 3JIEKTPOHHOM JIMUYHOM
KaOuHeTe 00y4aromerocs.

WNHpopmaninoHHbIe CLIPaBOYHBIE CUCTEMBI:

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

http://www.google.com/

http://www.yandex.ru/

http://www.rambler.ru/

ITporpammHoe oOecrieueHue:

He npenycmoTtpeHo.

7.4. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«/HTepHeT», HeOOXOAUMBIX /IJIsl 0CBOEHM S JUCIHUILIUHBI

iprbookshop.ru
evrika.mivigu.ru
physicsnet.ru
google.com
yandex.ru
rambler.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0ecreYeHue U CIUTITHHbI
JIeKMOHHAs ay TUTOPUS
Oxpan HacteHHBIM Goldview; mpoektop Acer X128H DLP Projector; mepcoHanbHBIM
koMnbrotTep. JJoctyn k cetu MHTEpHET.

KabuHeT ecrecTBEHHOHAYYHBIX TUCITUTLINH
Okpan HacteHHbld Goldview; IIpoextop Acer X128H DLP Projector; mepcoHanbHBIN

komnbetorep -1 wr. Joctyn k cetn HTEpHET.

JIaGoparopus puzuku



JlabopatopHass ycrtaHoBka «IIpubop OOepOeka»- 2 mT.; aboparopHasi YCTaHOBKa
«Dusznuecknii MasSTHHUK»-2 1IIT.; Jda0opaTopHass yCTaHOBKA «DIEKTPUYECTBO M MAarHETHU3MY,
YCTaHOBKA [UIsl OMpENEeNeHUs] CUJIbl TPEHHUs B Omope; TPUPWISIPHBIA MMOJABEC; HAOOPHI TPY30B;
IITAHTCHITUPKYITH; MUKPOMETPBI; yCTaHOBKA IS M3MEPCHHsSI CONMPOTUBJICHHUIA METOJOM MOCTHKA,
yCTaHOBKA Ui  M3MEPEHHUs  E€MKOCTH  KOHJEHCATOPOB;  MOCT  IIOCTOSHHOTO  TOKa;
DJIEKTPOM3MEPHUTEIbHBIC  MPUOOPBI;  PEOCTaThl; OJIOKM THUTAHUS, TAHTEHCTaJIbBAHOMETPHI,
CEKyH/JOMEpBbI; KOMIUIEKT METOJUYECKHX YyKa3aHUH; DJEKTPOHHbIE METOJUYECKHE YKa3aHMUS,
[TK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mr..Oxpan
mooOmitbHBIN Classic Solution Premier Vela Express; Hoytoyk ASUS (nmepeHocnoit). Jloctyn k cetu
NurtepHer.

JIaboparopust MEXaHHUKH, SJICKTPUUECTBA H AJIEKTPOMArHETU3MA

JlaGopatopHas ycrtaHoBka «IIpubop OOepOeka»- 2 mT.; J1aboparopHasi YCTaHOBKa
«Du3nuecknii MasSTHHK»-2 1IIT.; J1a0opaTopHas yCTaHOBKA «DJEKTPUYECTBO M MarHETHU3MY,
YCTaHOBKA [UIsl OMpENEeNeHUs] CUJIbl TPEHHUs B Omope; TPUPWISIPHBIA MMOJABEC; HAOOPHI TPY30B;
NITAHTCHITUPKYITH; MUKPOMETPBI; YCTaHOBKA UISI M3MEPCHHSI CONMPOTUBICHHA METOJOM MOCTHKA,
yCTaHOBKA i1  M3MEPEHHUs  E€MKOCTH  KOHJEHCATOPOB;  MOCT  IOCTOSHHOTO  TOKa;
JJICKTPOM3MEPHUTEIbHBIC  MPUOOPBI;  PEOCTAaThl; OJIOKM THTAHHS, TAHTCHCTaJIbBAHOMETPHI,
CEKYH/JIOMEpBI; KOMIUIEKT METOJUYECKHX YyKa3aHWM; DJIEKTPOHHBIE METOJUYECKHE YKa3aHMUS,
[MK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mr..Oxpan
moOubHbIN Classic Solution Premier Vela Express; Hoytoyk ASUS (nmepenocHoii). Jloctyn k ceTu
Nurtepner.

Jlaboparopus Hpu3nKu

I'enepatopsl [3-33; ocummiorpad C1-5; mupomeTp onTUYECKUN; KaMEPTOH; MPYKUHHBIN
MasTHUK; HaOOpHI TPYy30B; YCTAHOBKA IS TOJIYYCHHS CTOSYMX BOJIH, Mara3uH €MKOCTEH; JlaMIia
TJICIOLIETO  pa3psna; MeTaorpaguueckuii  MHUKPOCKOTT, MUKpODOH;  TUHAMUK;
AIEKTPOU3MEPUTENIbHBIE MPUOOPHI;,  MPOEKIMOHHBIE anmapatbl; (OTOIJIEMEHT; OJIOKU MUTAHUS;
AIIEKTPOU3MEPUTEIbHBIE TIPUOOPHI; pEeoCTaThl; Ha0Op AUQPPAKIIMOHHBIX PEIIETOK; CBETO(PUIBTPHI;
KOMIUIEKT METOJIMYECKUX YKa3aHUM; SJIEKTPOHHBIC METOAMYECKUE yKa3aHUs; HATJISIHBIE MTOCOOUS;
[TK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mrt.. Oxpan
mooubHbId Classic Solution Premier Vela Express; noytoyk ASUS (nepenocHoit). Jloctym k ceTH
WNHurepHer.

JIaGoparopus KoyiebaHuil ¥ BOJIH, ONTUKH

I'enepatopsl ['3-33; ocummiorpag C1-5; mupomeTp onTUYECKUN; KaMEpPTOH; NPYKUHHBIN
MasiTHUK;,; HaOOpBl IPy30B; YCTaHOBKA Ui IOJyYEHHs CTOSUMX BOJH; MarasMH €MKOCTEW; Jlamra
TICIOMIETO pa3psla;  MeTauIorpagUuecKuii MHUKPOCKON;  MHKPO(OH; TUHAMHUK; DIIEKTPO-
U3MEpPUTENIbHBIE TPUOOPHI; NPOEKIIMOHHBIE amnmaparbl;  (OTO’NIEeMeHT; OJOKM MUTaHHUS;
AIIEKTPOU3MEPUTEIbHBIE TIPUOOPHI; peocTaThl; HaOOp AUQPPAKIMOHHBIX PEHIETOK; CBETO(PUIBTPHI;
KOMIUIEKT METOJAMYECKHX YKa3aHWUN; 3IIEKTPOHHbIE METOJUYECKUE YKa3aHMS; HATJISAHbIE TOCOOUS;
[MK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mrt..Okpan
moOunpHBIN Classic Solution Premier Vela Express; Hoytoyk ASUS (nepenocHoit). JJoctyn k cetu
Nurtepner.

9. MeToanuecKkue yKa3aHus 10 OCBOECHUIO JUCHUIJINHbI

JUis yCHIEeIIHOTO OCBOEHHSI TEOPETHYECKOro Marepuaya OO0yYaroIuiics: 3HAKOMUTCS CO
CIIMCKOM PEKOMEHIYEMOI OCHOBHOM M JIOMOJHUTEIbHOM JIMTEPATyphl; YTOUHSAET y MPENoaaBaTes,
KaKUM JIONOJHUTENbHBIM IOCOOUSM CIEIyeT OTAaTh MpPEANOuYTEeHHE; BEAET KOHCIEKT JEeKIUH U
npopadaThIBaeT JEKIUOHHBIA MaTepHa, MOJIb3yACh KaK KOHCIEKTOM, TaK U y4eOHBIMU ITOCOOHSIMM;
HaxoJIUT HeoOXoauMyto HHGopMaIuio B cetu HTepHeT.

Ha nmpakTtrueckux 3aHATUAX NPONACHHBIA TEOPETUYECKHUM MAaTepUall 3aKpEILIIETCs PEILIEHUEM
3aJa4 M0 OCHOBHBIM TeMaM JUCHUIUIMHBEL. B Hauanme kakoro 3aHSATHS MpenojiaBaTellb HaTOMUHAET
CTYJIEHTaM OCHOBHBIE TEOPETHUECKHUE CBEICHUS, 3aKOHBI ¥ (HOPMYJIBI, TOJIPOOHO pa3dupaeT BMECTE CO



CTYJEHTaMH pelIeHHEe THUIOBBIX 3aJad. 3aTeM oOydaroluecs MPHUCTYHNAlOT K CaMOCTOSITEIbHOMY
pellIeHuto 3a/1a4, B CIIydae 3aTpyIHEHUH 3a7a4a pa30upaercs y TOCKU. B KOHIIE 3aHATHS TTOIBOASTCS
UTOTH paboThl, IMpernojaBaTellb OLICHUBAET MACSITENbHOCTh CTYJIEHTOB, BbIAAET 3aJaHUEC Ha
CaMOIIOATOTOBKY.

[lepen BbImoaHEHHEM JaOOPATOPHON PabOTHI OOYYAIOUIMIICS B XO/€ JOMAIIHEH MOArOTOBKU
M3y4aeT COOTBETCTBYIOLIMM pa3fesn TEOPUM, COCTaBISIET KOHCIEKT M0 JIabopaTopHOM pabdore,
coJlepKalliii: Ha3BaHWe, Lelb, MPUOOPHl U NPUHAMICIHKHOCTH, MOPSAIOK BBIMOIHEHUS PabOTHI,
TAOJMIBI NI 3alUCU JKCIEPUMEHTANBHBIX JAHHBIX M PE3yJlIbTaTOB UX OOpaOOTKH, OCHOBHBIC
pacueTHble (HOPMYJIbI, KOHTPOJIbHBIE BOIPOCKHL. BO BpeMst 3aHATHS CTyI€HT OTBEUYAET MPENOIaBaATENII0
Ha KOHTPOJBHBIE BOMPOCHI, OOBSICHSET MOPSIOK BBHITOJHEHUS PaOOTHI, MOTyYaeT y MPernoaBaTelIs
JOMYCK K €€ BBINOJIHEHHUIO, BBINONHAET paboTy. [lomydeHHble pe3yibTaThl J1a00OpaTOPHOTO
uCcleIoBaHus 00pabaThIBalOTCs, 00CYKIAIOTCS C IPENoJaBaTeIeM, CBOISATCS B OTYET U 3aIUIIAIOTCS.
HeoOxomumplii TeopeTHyeckuil MaTepuali, WHAMBHAyaIbHOE 3aJlaHue, MOPSAIAOK BBIMOIHEHUS
nabopaTopHO pabOThI U TPEOOBAHUE K OTUETY MPUBEACHBI B METOANYECKUX YKa3aHUSIX.

CaMmocTtosiTenbHass paboTa OKa3bplBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHE JUYHOCTH
OyIyliero BBIMYCKHUKA, OHA TUIAHUPYETCS OOYYArOIIMMCS CaMOCTOSATENbHO. Kakaplii CTyZeHT B
3aBHCHUMOCTH OT YPOBHSI MOJTOTOBIEHHOCTH CaMOCTOSITEILHO OMPEIENIeT PEXXUM CBOCH pabOThI U
TpPyIO3aTpaThl Ha OBJIAJICHUE YYEOHBIM COJep)KaHueM JUCHUILIMHBL CamocTosiTenbHas paboTa
npenmnonaraer paboTy oOydaromierocss ¢ y4deOHOM IMTepaTypoil, METOAMYECKHMMH YKa3aHUSIMH,
3alagYHrKaMu, HHpOopMaIueid, HailIeHHOH B ceTn MHTEepHET.

dopma 3aKITIOYUTETFHOTO KOHTPOJS IMPH MPOMEKYTOUHOM arTecTaluu — 3K3aMeH. J{is
MIPOBEICHUS MPOMEKYTOYHOM aTTeCTAlUU IO TUCHUILIIHHE pa3padoTaHbl (POH] OLIEHOYHBIX CPEJCTB U
OaIIbHO-PEUTUHIOBAsI CHCTEMA OIICHKU y4eOHOU NesSTENbHOCTH CTYAeHTOB. OlleHKa M0 AUCIUILIINHE
BBICTABIIICTCS B MH(POPMAITMOHHON CHUCTEME M HOCUT WHTETPUPOBAHHBIA XapaKTep, YUUTHIBAIOIIHIA
pe3yNbTaThl OLICHUBAHMSI yUACTHUs CTYJCHTOB B Ay IMTOPHBIX 3aHATHUSIX, KAYECTBA U CBOEBPEMEHHOCTH
BBITIOJIHEHHUS 33JJaHUM B XOJI€ U3YUCHUS JUCITUTUTMHBI U TPOMEKYTOUHOMN aTTeCTAIIH.



[Iporpamma cocrtaBieHa B cooTBercTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIO
10.03.01 Hugpopmayuonnas 6ezonacrocms v MPOPUITIO IOJTOTOBKU he30nacHocms KOMNbIOMEPHbIX
cucmem (no ompaciau uiu 8 cghepe npoghecCUoOHAILHOU OessmelbHOCU)

Pabouyto nporpammy coctaBuil K.m.H., ooyenm Puiockosa M.H.

[Iporpamma paccmoTpeHa u ogoOpeHa Ha 3aceqanuu kadeapor CIIM

npoTokoa Ne 19 ot 26.04.2023 ropa.
3aBenytomuii kadeapoit IIM Opnog A.A.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OmOOpeHa Ha 3aceJaHuu y4eOHO-METOIUYECKON
KOMHCCUU (paKyIbTeTa

npotokoi Ne 9 ot 19.05.2023 rona.
[Ipencenarens komuccun OUTP Puoiorckosa M .H.
(IToamuce) (®.1.0.)




Ilpunoscenue
@DoH/1 OLIECHOYHBIX MATEPHUAJIOB (CPeACTB) MO AUCHMILINHE
duzuka

1. OueHo4HbIe MATEPUAJIBI 1JIs1 IPOBEEHNS TEKYILEr0 KOHTPOJIA YCIeBAeMOCTH

TecTol:

1.
1)
2)
3)

2.
1)
2)
3)

3.
4)
5)
6)

4.
1)
2)
3)
4)

5.

10 JMCIHILINHE

Ilepemenienue — 3to:

JIMHMSL, 110 KOTOPOM JABUTaJIOCh TEJIO

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

BeKkTop MrHOBEHHO! CKOPOCTH HAIIPaBJICH I10:
KAcaTeJIbHOM K TPACKTOPHUH JIBHKCHUS
NEPEMELICHUIO TOYKU

panuycy KpUBU3HBI TPACKTOPUHU

Bekrop cpenHeii CKopocTH HarpaBIieH I10:
KacaTeJIbHON K TPAGKTOPHHU JIBUKECHHUS
HEPEMEIICHUIO TOYKH

paarycy KpUBU3HBI TPACKTOPHH

CKOpOoCTh H3MEHEHHUS BEKTOPA UMITYJIbCa MAaTEpPUAIbHOW TOUKH BO BPEMEHHU paBHa:
WU3MEHEHUIO KUHETUYECKOM SJHEPIrUU TOUKHU

cuJe, NEUCTBYIOIIEH Ha TOUKY

CKOPOCTH TOYKH

YCKOPEHHUIO TOUYKHU

Teno G6poreHo co ckopocTbio 10 M/c Mo yriioM TpUALATh I'pagycoB K ropu3oHTy. He

YUUTBIBAsI CONPOTUBIICHUS BO3/lyXa, OPEJEIUTh BEIMUNHY CKOpocTH Tena uepe3 0,5 ¢ nmocie Hadana
nBrkeHus. [IpUHATE g paBHBIM JECATH METPaM Ha CEKyH]ly B KBaJpare:

1)
2)
3)
4)

6.
Ha3bIBAETCS:

1)

2)

3)

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

8.
1)
2)
3)

5

8,65
17,3
1,73

COBOKyHHOCTB CUCTCMbI KOOPAHWHAT U YaCOB, JKCCTKO CBA3AHHBIX C TCJIOM OTCYCTA,

MHEPLHAIBHON CUCTEMON OTCUeTa
MEXaHNYECKOMU CUCTEMOI
CHUCTEMOH OTCUETa

Ecnun yactuma PaBHOMEPHO JABWIKCETCA II0 OKPYXHOCTH, TO €€ TaHTCHIHUAIBbHOC

YBEITUYUBACTCS
YMEHBIIAETCA
HE U3MEHSETCA
PaBHO HYJIIO

ITepBblii 3ak0H Hpr0TOHA HA3BIBAIOT 3aKOHOM:
COXpPAaHCHUS UMITYJIbCa

UHEPLUU

HU3MCHCHU UMITYJIbCa



9 Bropoii 3akon Hpl0TOHA Ha3bIBAIOT 3aKOHOM:

1) COXpaHEHMS UMITYJIbCa
2) HHEPIUH
3) U3MEHEHHS UMITYJIbCa

10. C yBenmmueHrEM Macchl T€Ia €ro UMITYJIbC:
1) He u3mMeHseTcs

2) yBEJIUYUBAETCS

3) ymeHbIIaeTcs

11. C yBenuueHHUEM CKOPOCTH TeJla €ro UMITYJIbC:
1) He uzmeHseTcs

2) yBEeIIMYMBaCTCSA

3) ymeHbIaeTcs

12. KoHcepBaTUBHBIE CUJIbI CO3/1AI0T I10JISL:
1) HOTEHIUAIbHbIC

2) HETIOTeHIINATIbHbIE

3) U T€, U IpyTrue

13. Macca sBiseTcst Mepo:

1) B3aUMO/ICHCTBHS Tell
2) UHEPTHOCTH
3) MEXaHHYECKOTO JIBHIKCHUS

14. Cuna, geiicTByromiasi Ha TOYKY B MOTEHLIMAJIbLHOM I0J€, paBHAa B3ATOMY C OOpAaTHBIM
3HAKOM I'PaJUEHTY:

1) IIOJIHOM MEXaHUYECKON YHEPTrun
2) KMHETUYECKOW dHEPTUuu

3) NOTCHIUATBLHON SHEPTUH

4) BHYTPEHHEN 3HEPTUU

15. Mepoii B3auMOAEHCTBUS TET SBISETCA:

1) Mmacca

2) pabora
3) UMITYJIBC
4) cuiia

16. MCpOfI HHCPTHOCTHU TECJIa IPHU BpalllaTCIIbHOM JABUKCHHUU BOKPYT OCHU SABJISACTCA MOMCHT!

1) CHITBI OTHOCHTEIBHO OCH
2) WHEPIUU OTHOCUTEIBHO OCH
3) UMITYJIbCa OTHOCHUTEIIEHO OCH

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

2) MOMEHT UMITyJIbca

3) MOMEHT CHJIBI

18. MOMEHT MMITyJibCa Tella OTHOCUTEIBHO OCH BPAIICHHS PABEH MPOM3BEIACHHIO MOMEHTA
UHEPIIUU OTHOCUTEIILHO TOM K€ OCH Ha:

1) yroJl IOBOPOTa

2) YIJIOBYIO CKOPOCTh

3) YIII0BOE YCKOPECHUE



19. Kunermdeckass sHeprust aWcka Maccodl 1 Kr, Karsmerocs 0€3 CKOJBKEHHS TI0

TOPU30HTAILHON TOBEPXHOCTH CO CKOPOCTHIO 4 M/c paBHa (B [Ik):

1) 8

2) 16
3) 12
4 24

20. MOMEHT BHEUIHUX CHJI OTHOCHUTEIBLHO HEMOABMXHOM OCHU paBeH IPOU3BEICHUIO MOMEHTA

HHCPLUHA TEJIa OTHOCUTCIIBHO TOM 7K€ OCH Ha:

1) YTIIOBYIO CKOPOCTh

2) YIJIOBOE YCKOPEHHE

3) JMHEHHYIO CKOPOCTh

4) TaHTCHIIMAILHOE YCKOPECHHE

21. IIpomexyTok BpeMeHH, 3a KOTOpbId (a3a KoneOaHus Moiy4aeT mnpupamieHue 207,

Ha3BIBACTCS:
1) IEPUOIOM
2) 4acTOTOM
3) aAMILTATYI0M
4) BPEMCHEM peJIaKCaIiH

22. Jlnuna HenepopMHpoBaHHOW TpyXuHBI 16 cM. Eciom k Hel moaBecuTh Tpys, HJIHHA
HpPY>XHHBI B TIOJIOKEHUU PaBHOBECHsI CTaHeT paBHOM 25 cm. HaiiTu mepuos masiblx BEpTUKAIbHBIX

KOJICOAHUH TOTYYHBIIETOCS PY>KUHHOTO MasITHUKA!

1) 0,6 ¢

2) 0,8 ¢

3) lc

4) 2¢

23. MakcuMalibHO€E 3HaUYeHHE KOIEOIOEecsl BETNUYMHBI Ha3bIBAETCS:
1) IepHOIOM

2) dbazoit

3) Y4aCTOTOM

4) aAMILTUTY 0N

24. Yucno xonebanuii 3a 2] ceKyH]1 HA3bIBAIOT:

1) 4acTOTOU

2) HavanbHOU (azoit

3) UKJINIECKON YaCTOTOM
4) dbazoit

25. I'py3 noznsemieH Ha npyxuHe. B monoxkenun paBHOBecus: Jedopmanvs MpPYKUHbI
coctaBiseT X = 2,5 cM. Ecau rpy3 cMeCTUTh U3 MOJOKEHUS PaBHOBECHS, OH HAUYMHAET COBEPIIATH

KOJIeOaHUS C TIEPUOIOM:

1) 03¢
2) 0,4c
3) 0,5¢
4) 0,6 ¢

26. Konebanusi, Ha3plBacMble OWEHUSMH, BO3HHKAIOT TPU CIIOKCHUH TapMOHHYECKUX

KOJIeOaHUH, COBEPIIAIOIIUXCS:
1) B OJIMHAKOBOM HAMPAaBJIECHUH C OJJMHAKOBOW YaCTOTOMN
2) B OJINHAKOBOM HAIMPABJICHUH C OJIM3KUMU YaCTOTAMU
3) BO B3aWMHO MEPICHANKY/ISIPHBIX HAIIPABIICHUAX C OJIMHAKOBOHM YacTOTOM



4) BO B3aMMHO MEPHEHAUKYIISIPHBIX HAMIPABICHUAX C Pa3HBIMH YaCTOTaMHU

27. IlpuBenennas qivHa (PU3MYECKOTO MasTHHUKAa — 3TO JJIMHA TaKOTO MaTeMaTHYE€CKOTO
MasITHUKA,

1) Hepro KojiebaHuii KOTOPOTO COBIAIACT C IEPHOIOM AAHHOTO (PU3UIECKOrO MAasSTHHKA

2) aMIUTMTYIa KOJIEOAHWI KOTOPOTO COBIMAJAET C aMIUTUTYJOW JaHHOTO (PU3MYECKOro
MasiTHUKA

3) Macca KOTOPOTO COBIIAJIaeT C MAacCOil JAHHOTO (PH3HMUYECKOTO MAsITHUKA

4) HavyalbHas (haza KOTOPOTO COBIAJAeT C HavajdbHOW (ha3oi JaHHOTO (HU3UYECKOrO
MassTHHUKA

28. Koo dumueHT 3aTyxanusi — BeIMUUHA, 00OpaTHAs

1) Jorapu(pMHUIECKOMY JCKPEMEHTY
2) BpPEMEHU pelaKCaIiH

3) COOCTBEHHOM YacToTe

4) JTOOPOTHOCTH

29. IlpyXMHHBI MasTHUK COBEpILaeT CBOOOJHBIE 3aTyXarollue KojeOaHus, €cilud Ha Hero,
KpPOME CUJIbl YIIPYTOCTH IPY>KHUHBI, AEHCTBYET CHIa:

1) BBIHY K/IAFOIIAS
2) COIPOTHBIICHUS
3) BBIHYK/IAIOIIAst U COMPOTUBIICHUS

30. Ecnu pa3HOCTh MOTEHIMAIOB MEXAY O0KJIaIKaMi KOHJEHCATOpa YBEJIMYUTD B TPH pas3a, TO
€r0 AIIEKTPOEMKOCTb!

1) YBEIMYHTCS B TPH pas3a

2) YMEHBIIUTCS B TPU pasa
3) HE U3MEHUTCS

4) YMEHBIIUTCS B JICBSATH Pa3

31. Ecou 3apsn, 3alaCEHHBIN B KOHACHCATOPC YBCIUYNUTD B [IBa pa3a, TO €TI0 3JICKTPOCMKOCTh:

1) YBEIIMYHTCS B JIBA pasa

2) YMEHBILUTCS B /IBa pa3a
3) HE U3MEHUTCS

4) YBEJIMYHUTCS B YETBIPE Pa3

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

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

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

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

34. Yepes pe3ucTop B LIENH IOCTOSHHOTO TOKA 3a HEKOTOpoe Bpems npoTekaeT 3apsia 300 K.
[Ipu sToM B HeM Boiaensiercs 2700 Ik Temnotel. HanpsbkeHue Ha pe3ucTope paBHO:

1) 4,5B

2) 9B



3) 18B
4)  24B

35. B uenb NOCTOSSHHOTO TOKAa BKJIIOYEH peocTaT conpoTuBieHueM 10 Om. 3a 20 MuHyT uepes
Hero npoien 3ekTpuueckuit 3apsa 300 K. Kakoe koMuecTBO TEIIOTHI BBIACIHIOCH 3a 3TO BpEeMs B
peocrare?

1) 375 Ix

2) 750 dx

3) 1500 JIx

4) 1750 Ix

36. ®usnveckoil ocHOBOI nepBoro npasuia Kupxroda ssisercs:
1) 3aKOH COXPaHEHHsI YHEPTUH

2) 3aKOH COXPaHEHUs HIIEKTPUIECKOTO 3apsaa

3) 3akoH OMa /715l yJacTKa Ieru

4) 3akoH [xoyis-Jlenma

37. CMbIcH 3aKOHA 3JIEKTPOMArHUTHOM UHIYKIIMUA COCTOUT B TOM, UTO:

1) IIOTOK 3apsDKEHHBIX YaCTHIL] CO3JAaET MAarHUTHOE I10JI€

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

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

4) AIIEKTPUYECKUH 3aps]l UHAYLUPYET Ha MIOBEPXHOCTH MeTaJljia 3aps]l oOpaTHOIO 3HaKa

38. B karymike, MHIyKTUBHOCTb KOTOpoil 20 MI'H, cuiia Toka paBHOMEPHO yObIBaeT oT 2 A 110
HyJs1 B TeueHue Bpemenu 0,01 c¢. 5/1C camonHOyKIMU B KOHTYPE paBHa:

1)1B

2)2B

3)4B

4)8B

39. OTHOCHUTENBHO CTAIlMOHAPHBIX AJNEKTPUUYECKUX W MArHUTHBIX IMOJEH JIOKHBIM SIBISETCA
YTBEPKJICHHE:

1) ANEKTPOCTATUYECKOE MOJIE JACHUCTBYET KaK Ha HEMOJBMIKHBIC, TAK M HA JBHWKYILHECS
3apsiibl

2) MAarHUTHOE MOJIE IEUCTBYET TOJIBKO HA JBHXKYILIHUECS DJIEKTPUUECKUE 3apsiabl

3) HUPKYJISLUUS  BEKTOpAa  HAIPSHKEHHOCTH  DJIEKTPOCTATUYECKOTO  IOJsL  BJOJIb
MIPOU3BOJIBHOTO 3aMKHYTOI'O KOHTYpa BCErJa paBHA HYJIIO

4) UUPKYJISIIUSA BEKTOpAa HAMNPSHKEHHOCTH MAarHUTHOTO TMOJIA BJOJIb ITPOM3BOJIBHOTO

3aMKHYTOI'O KOHTYpa BCCTla paBHA HYJIIO

40. Kak Hy>XHO M3MEHUTh €MKOCTh KOHJEHCATOpa B HJEabHOM KOJe0aTeIbHOM KOHTYpE
pasvoNpUEeMHUKa, YTOOBI JJIMHA BOJIHBI, HA KOTOPYIO OH HacTPOEH, yBeIruuiach B 4 paza?

1) YMEHBIINTH B 4 pa3a
2) YMEHBIINTH B 16 pa3
3) yBEINYUTH B 4 pa3a
4) YBEIHYHTH B 16 pa3

41. MakcumainbHas cujia TOKa B KoJie0aTeIbHOM KOHTYpE paJronpueMHrKa paBHa 24 MA. [Tpu
TOM MaKCHMAaJbHBIA 3apsj KOHJEHcaTopa KOHTypa cocraBisieT 6 HKi. Ha kakyro JMHY BOJIHBI
HaCTPOEH NMPUEMHUK?

1)75m

2) 191 m



3)471 M
4) 1194 m

42. MakcuMaibHas cujla TOKa B KoJie0aTeabHOM KOHTYpe paJuonprueMHrKa paBHa 24 MA. Ilpu
9TOM MaKCHUMaJbHBIN 3aps]] KOHAeHcaTopa KOoHTypa coctaBiseT 6 HKi. Ha kakyro yactoTy HacTpoeH

IPUEMHHUK?
1) 0,04 MI'y
2) 0,25 MI'n
3) 0,64 MI'y

4) 1,57 MIu

43. Ilpu BKJIIOUEHUH KaTYLIKU B LENb IIOCTOSTHHOI'O TOKa Mpu HanpsbkeHuu 48 B cuia Toka
Obuta paBHa 3 A. [lpy BKIIOYEHHMHM TOH JXK€ KAaTYIIKH B IIENb NEPEMEHHOTO TOKa JCHCTBYIOIIEE
3HaueHue cwibl Toka 3 A gocturnyrto npu HanpsbkeHuu 60 B. Uacrora nepemenHoro toka 50 I'm.
YeMy paBHO MHIYKTUBHOE CONPOTUBIICHUE KaTyIIKU?

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

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

1) yBEIUYUTCA B 2 pasa
2) yYBEIMYHTCS B 4 paza
3) yYMEHBLINTCS B 4 pa3a
4) YMEHBIIUTCSA B 2 pa3za

45. meroTes 1Ba KOT€PEHTHBIX UCTOYHHMKA 3BYKa. B TOUKe, OTCTOSAIIEH OT MEpBOro UCTOYHHUKA
Ha 2,3 M, a OT BTOpOro Ha 2,4 M, 3BYK He cibiiieH. CkopocTs 3Byka 330 M/c. MuUHHMaNbHas 4acToTa,
IIPH KOTOPOM 3TO BO3MOXKHO, paBHA:

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

46. Ha nmudpakiinoHHyI0 peleTky HOpMalbHO MaaaeT CcBET ¢ AauHOoiM BoiHbI 0,5 MkM. Uemy
paBeH MEepUOJI PEIIETKH, €CITU MAKCUMYM BTOPOTO Topsiaka HabmoaeTcs moa yriaom 30 rpaaycoB?

1) 2 MmxMm

2) 4 MKkM

3) 0,25 mxm

4) 10 MM

47. Kpachas rpanuna ¢porodddekra nis cepedpa pasaa 0,29 mxm. Pabora BbIxo1a 31€KTPOHOB
u3 cepebpa paBHa:

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

48. Kpacnas rpanumma ¢oroaddexkra mias HekoToporo metama 275 HM. YeMy paBHO
MUHUMAJIBHOE 3HAYCHHE YHEPTUH (OTOHA, BBI3bIBAIOIETO POTOIPPEeKT?

1)
2)
3)

2,5°B
4,5>B
6,5 5B



4)  855B

49. IToTok hoTOoHOB ¢ sHEeprueit 15 3B BbIOMBaeT U3 MeTamia POTOINEKTPOHBI, MAKCUMAJIbHAS
KMHETUYEeCKash JHEprusi KOTOPhIX B 2 pa3a MeHblie paboThl BbIXOJa. KakoBa MakcHMaibHAs
KMHETHYecKasi SHeprust 00pazoBaBUINXcs (HOTOIIEKTPOHOB?

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

50. Eciii yacTHuIbl IMEIOT OAMHAKOBYIO CKOPOCTh, TO HAUOOJIBIIICH ITTMHOW BOJIHEI i¢ bpoiis
o0najaer:

1) anexTpoH

2) npoToH

3) anba-yacTuna

4) HelTpoH

51. Haiitu nnuny BosiHbl e bpoiins i aiieKTpoHa, IpoIieIero pa3HocTb norenuuanos 100

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

52. meroTcs nBa pesuctopa. OQuH pe3ucTOp U3TOTOBIIEH U3 METalia, APYTroi pe3sucTop — u3
MOJIyIPOBOIHUKOBOTO MaTepuaia. Kak u3MeHsTCs 3IeKTpHUeCKHe COPOTUBIICHUS 3TUX PE3UCTOPOB
MpU HarpeBaHuu?

1) CONPOTHUBIICHHUSI PE3UCTOPOB HE U3MEHSTCS

2) COIPOTHUBIIEHHE METAJUIA YBEIUYUTCS, CONPOTUBIICHUE IOJIYIIPOBOJHUKA YMEHBIIUTCS
3) CONPOTUBIIEHHE METAJUIA YMEHBIINTCS, COIPOTUBIICHUE MOIYIIPOBOJIHHUKA YBEIIMUNTCS
4) COIIPOTHUBIIEHUS] 0OOUX PE3UCTOPOB YBEINYATCS

O0wmee pacnpenenenue 0a/110B TEKyLIEro KOHTPOJIS 10 BUAAM y4eOHBIX padoT 1Jisl CTY/ICHTOB

PefiTunr-konTpons 1 BONPOCHI, TECTOBBIE 3aiaHus | 10 10 Gansos
PelTuHr-KOHTpOIH 2 BOIPOCHI, TECTOBBIE 3aaHus | 1o 10 Ganos
PeliTuHT-KOHTPOIH 3 BONPOCHI, TECTOBBIC 3a/laHus | 0 15 Gansos
[Tocemenne 3ausaTHIA

» 10 5 6amioB
CTYJEHTOM
JlormomHUTEIEHBIC OaJITBI

10 5 6atoB

(6oHyCHI)
Brimonnenue cemecTpoBOro
IUIaHa CaMOCTOSITEILHOU 1o 15 oamnoB
paboThI

2. IIpome:kyTOUHAS aTTeCTAIUA MO AUCHUIINHE
ITepeyennb BOPOCOB K 3Kk3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.
IlepeyeHb MpaKTHYECKHUX 32/1a4 / 3aJJaHUI K IK3aMeHy / 3a4eTy / 3a4eTy ¢ OlleHKOH (pu
HAJIUYHN)

OIIK-4
brok 1 (3Hath).
1. Kunemaruka MaTepuagbHOM TOUKHM U TBEPIOTO Tela



JnHamuka mMatepuaibHOU TOYKH. 3aKOHbI HproTOHA

3aKOHBI COXpaHEHUS UMITYJIbCa, MEXaHU4Yeckoi sHepruu. Pabora. MouHocTh
JIBrkeHue Tena nepeMeHHOM MacChl

JrHamuka TBepaOro tena. MOMEHT KOJIMYeCTBA JBUKEHUS

Mexanunueckue kosiebanus. ['apMOHMUECKUI OCLUILISATOP

7. DJEeMEeHTSHI clielUaIbHOW TEOPUU OTHOCUTEIBLHOCTH

8. MexaHnnueckue BOJIHbI

9. IlocTosiHHOE 3IEKTpUUYECKOE T0JIE€ B BakyyMme (3akoH KysoHa, pacueT HampspKEeHHOCTH U
MOTEHITUAIIA TTOJIs)

10. DnexTpruyecKoe 1oyie B JUIIEKTPUKAX

11. ITpoBOJHUK B 3JIEKTPUUECKOM MOJIE (3JEKTPUYECKAs EMKOCTh, KOHJICHCATOPBI, COETUHEHHE
KOHJICHCATOPOB, SHEPT U 3aPSKEHHBIX IPOBOJHUKOB)

12. 3aK0oHBI MOCTOSHHOTO JJIEKTpUYECKOro Toka (3akoHbl Owma, J[koyns-JIeHma, mpaBuia
Kupxroga)

13. DieKTpuYeCKUil TOK B AJIEKTPOJINTAX, Ia3aX, BAKyyMe

14. TlocTtossHHOE MarHuUTHOE moje TokoB. 3akoH buo-CaBapa-Jlamuaca, pacuer MHAyKUUU
MarHuTHOTO TOJIs

15. JleficTBuE MarHUTHOTO TOJISI HA 3apsAbl U TOKU

16. ITocTossHHOE MarHUTHOE I10JI€ B BELIECTBE (TOKU B aTOMax U MOJIEKYJIaX, HAMarHH4€HHOCTh
BEIIECTBA, MATHUTHASI TPOHUIIAEMOCTb, IWa-, apa- U (eppOMarHeTHKH)

17. OnexkrpomarHuTHas HHAyKuus (3akoH @apanes, npaBwio JleHna, caMOMHIYKLHA,
B3alMHasi UHIYKIUS, TOKU PYyKO, JHEPTHsl MATHUTHOTO 110JIs1)

18. DnekrpoMarHuTHele KojeOaHusl (KojeOaTenbHbIH KOHTYP, CBOOOJHBIE M BBIHYX/ICHHbIC
KoJIeOaHUs, DJIEKTPUUECKUH pe3oHaHc, 3akoH Oma i [enu IMEePeMEHHOT0 TOKa, MOIIHOCTh
HEPEMEHHOr0 TOKa)

19. YpaBHenus MakcBesuia, INIOTHOCTh M MIOTOK HEPTUU JIEKTPOMArHUTHOTO MOJIS

20. DnekTpoMarHUTHbBIE BOJIHBI (BOJTHOBOE ypaBHEHUE, BeKTOp YMoBa-IloitHTHHTa)

21. BonHoBas ontuka (uHTepdepeHIus, TudpaKius, Moisipu3alns CBeTa)

22. BzaumoeiicTBUE 3JEeKTPOMArHUTHBIX BOJIH € BEIIECTBOM (IUCHEPCUs CBETA, MOTJIOLICHHE
U paccesHue 3JIEKTPOMAarHUTHBIX BOJIH)

23. I'nnotesa [Inanka. @opmyna [lnanka

24. DHeprus U UMIYJbC GOTOHA, GoTOAP(DEKT, pEHTTEHOBCKOE H3nyueHue, 3¢pdext Komnrona,
JIaBJICHHUE CBETA

25. Mogens aroma. CrnekTpbl wu3iydeHusi atomoB. OO6oOmieHHass Qopmyna baasmepa.
[Toctynatsl bopa. Teopust BonopoaononodHoro nona. Oneitel @panka u I'epra

26. KoprmyckynsipHO-BOJHOBOM Jyaiu3M, THMoTe3a e bpoins. DaeMeHThl KBaHTOBOM
MEXaHUKH (COOTHOIIEHUE HEONpeIeIeHHOCTEH, BOIHOBAas (pyHKIus, ypaBHeHue Llpénunrepa)

27. AtoM BojopoAa B KBaHTOBOW MexaHuke. KBaHTOBble umciia. CHMH 3JIEKTpOHA.
OnexkTpoHHble 000704ku U cinou. [lpunmun Ilaymu. Ilepmommueckass cuctema snementoB J[..
MenneneeBa

28. O6MeHHOe B3auMoIeiCTBHE. XUMHUYecKast CBsA3b. FIOHHAs M KOBaJIEHTHAs CBA3H.

29. CrauuoHapHble COCTOSIHUS SJEKTPOHOB M KBAHTOBBIE TMepexoibl. BzammopenctBue
M3JTy4€HUs C BelecTBOM. KBaHTOBbBIE YCHUIIMTENN U TEHEPATOPHI

30. ®u3uka aTOMHOTO AJpa U 3JIEMEHTAPHBIX YacTUll (AeeKT Macchl Sapa, SHEPTUs CBA3H,
palMOaKTUBHOCTh, sAJepHble peakiuu). Kiaccel 5snemMeHTapHbIX vacTull. Exaubas Teopus
B3aNMOJICHCTBHHU

31. Tennora, TEMI0EMKOCTb, 1aBJeHUE, padoTa, MEPBOE HAa4ajI0 TEPMOAMHAMUKH, SHTPOIINS,
BTOpPOE HAYajI0 TEPMOJIUHAMUKH, UKINYeckue nporecchl, KI1/[ TerutoBoi MammHbl

32. YpaBHEeHHE COCTOSIHUS UICATbHOTO ra3a, BHYTPEHHSS SHEPIUsl, U30IPOLIECCHI, ainabaTHBIN
npouecc, nuki Kapuo u ero KITJ[

33. dyukuuM pacnpeneneHus U SBJICHHS TMepeHoca B raszax (pacmpegenenuss Makcesia-
bonsiMana, cpemHsis  nmHAa  CBOOOJHOTO mpoOera MoJjeKyibl, auddysus, BI3KOCTh U
TEIIONPOBOAHOCTH Ta30B)

oakrwm



34. PeanpHbie Ta3bl (ypaBHeHue Ban-nmep-Baanbca, BHYTpeHHsIsI SHEpPrus peajbHOTO Tasa,
npotuecc Jxoyns-Tomcona)

35. PaBHoBecue ¢a3 u (azosble mepexoanl ((a3pl BellecTBa, AMHAMHYECKOE PaBHOBECHE
MEXIy [apoOM M JKUJIKOCTbIO, KpUTHUECKasi TEMIIepaTypa)

36. DrexTpuyecKue CBOICTBa TBEpPAbIX Tell (30HHAS TEOPHUS OJIIEKTPOHHBIX CIIEKTPOB,
pacupenenenue ®depmu, sHeprus depMu, dIEKTPONPOBOJHOCTH METAJUIOB, CBEPXIPOBOIUMOCTS,
MOJTYPOBOIHUKU U TIOJTYTIPOBOJHUKOBBIE TPHUOOPHI)

37. TennoBble CBOMCTBA TBEPABIX Tel (TEIIOEMKOCTh, 3akoH [lromonra u Iltu, kBaHTOBas
teopus JleGas u DWHIITEHHA, TEIIJIOBOE PACITUPEHHUE TBEPIBIX TEM)

38. Marnetruku (31eMeHTHl Teopuu (heppomaraerusma, 3akoH Kropu-Beiicca, Touka Kiopw,
JIOMEHHAasl CTPYKTypa, BHYTPEHHSAS M CBOOOJHas HSHEPrusi MAarHETMKOB B MAarHUTHOM IIOJIE,
MarHUTOCTPUKIHS (heppOMarHeTUKOB)

39. Ilopsinok 1 GecnopsA0K B MPUPOAE. DHTPONUS KaK KOJIUYECTBEHHAs] MEepa XaOTUYHOCTH.
[Tpunuun Bo3pactanus sHTponuu. Mnem cunepreruku. CamoopraHusanusi B >KUBOM M HEXUBOU
pupoje

40. Uepapxus cTpyKTyp Matepuu. YacTuiipl 1 aHTUYACTUIIBI. DUBHUECKUI BaKyyM.

41. @yHnaMmeHTalbHbIE  B3aUMOJEHCTBUS.  Slgpa  aTOMOB,  aTOMBI,  MOJIEKYJIBI.
MakpOoCKOIIMYECKOE COCTOSIHUE BEUIECTBA: I'a3bl, JKUJIKOCTH, TBEPAbIC TEa.

42. Ilnazma. Ilnanetsl. 3Be3nbl. ['anakTuku. bosbioi B3psIB U BOIONMS Beenennoi

brok 2 (ymets)

1. Ilepemenienue — 3to:

1) JIMHHS, 110 KOTOPO# IBUTAIOCH TEIIO

2) BEKTOD, MPOBEACHHBII U3 HAYAJILHOTO MOJIOXKEHUS TeJla B KOHCYHOES

3) JUTMHA TPAKTOPHUH, 10 KOTOPOil IBUraOCh TEJIO

2. BekTop MIHOBEHHOI CKOPOCTH HAaIpaBJICH T0:

1) KacaTeJIbHON K TPACKTOPHHU JIBHKCHUSI

2) NepeMEIICHHIO TOYKH

3) paanycy KpUBU3HBI TPACKTOPHH

3. Bekrop cpeHeii CKOpoCcTH HalpaBJieH I10:

4) KacaTeJIbHOU K TPACKTOPHHU JIBHIKCHUSI

5) NEPEMEIICHUIO TOUKH

6) paanycy KpUBU3HBI TPACKTOPHU

4. CKOpOCTh M3MEHEHHSI BEKTOPA UMITYJIbCa MaTePUAIbHON TOYKH BO BPEMEHH PaBHA:
1) M3MEHCHUIO KHHETHUYECKON SHEPTUH TOUKH

2) cuiie, IeicTByIOIIeN Ha TOUKY

3) CKOPOCTH TOYKH

4) YCKOPEHHIO TOYKH

5. Teno OpomreHo co ckopocThio 10 M/C Mo YriioM TpUALATH IPaJycoB K TOpu3oHTY. He

YUUTBIBAsI CONPOTHBIIEHUS BO3/lyXa, ONPEJEIUTh BEIMUNHY CKOpocTu Tena uepe3 0,5 ¢ nmocie Hadana
nBroKeHus. [IpHHATE g paBHBIM JI€CATH METPaM Ha CEKyH]ly B KBaJpare:

1) 5

2) 8,65

3) 17,3

4) 1,73

6. COBOKYITHOCTh CHUCTEMbI KOOPIMHAT M YaCOB, JKECTKO CBSI3aHHBIX C TEJIOM OTCUETa,
Ha3bIBAETCS:

1) WHEPIHUATHLHOU CUCTEMON OTCUYeTa

2) MEXaHHUYECKOM CHCTEMO



3) CHCTEMOIi oTCYeTa

7. Ecmu vactuma paBHOMEPHO IBMXKETCS MO OKPYXKHOCTH, TO €€ TaHTEHIMaJIbHOE
YCKOpEHHE:

1) YBEITUYUBACTCS

2) YMEHBIIAETCS

3) HE M3MEHSAETCS

4) pPaBHO HYJIIO

8. IlepBbiit 3ak0oH Hpr0TOHA HA3bIBAIOT 3aKOHOM:

1) COXpaHCHHS UMITYJIbCa

2) WHEPIUH

3) U3MEHECHHS UMITYJIbCa

9. Bropoii 3akoH Hpr0TOHA Ha3bIBalOT 3aKOHOM:

1) COXpaHEHHS UMITYJIbCa

2) HUHEPIUH

3) U3MEHEHHS UMITYJIbCa

10. C yBenmmyeHrEM Macchl T€Ia €ro UMITYJIbC:
1) He u3meHseTcs

2) yBEJIUYUBACTCS

3) yMeHbLIaeTCs

11. C yBenmueHreM CKOPOCTH Tela €ro UMITYJIbC:
1) He u3MeHseTcs

2) yBEIUYUBAETCS

3) ymeHbIIaeTcs

12. KoHcepBaTUBHBIE CUJIbI CO3/1AI0T IOJISL:
1) NOTEHIUAbHBIE

2) HETIOTeHIINATbHbIE

3) U Te, U IpyTrue

13. Macca siBnsieTcst Mepoii:

1) B3aUMO/ICHCTBHS Tell
2) UHEPTHOCTH
3) MEXaHHYECKOTO JBHKEHUS

14. Cuna, geiicTByromiasi Ha TOYKY B MOTEHIMAJIBHOM I0J€, paBHAa B3ATOMY C OOpaTHBIM
3HAKOM I'DaJIUEHTY:

1) MTOJIHOM MEXaHUYECKON YHEPTrUun
2) KMHETUYECKOW SHEPTrUuu

3) MOTEHIMATBHON SHEPTHH

4) BHYTPEHHEN 3HEPTUU

15. Mepoii B3auMOJEHCTBUS TET SBISETCA:

1) Mmacca

2) pabora
3) UMITYJIbC
4) cuita

16. Mepoii HHEPTHOCTH TeJa MPU BPALLATEILHOM JIBUJKEHUU BOKPYT OCH SIBJISIETCS MOMEHT:
1) CHITBI OTHOCHTEIHHO OCH



2) WHEPLUNA OTHOCUTEIIBHO OCH
3) MMITYJIbCA OTHOCUTEIBHO OCH

17. B 3aMKHYTO# CUCTEME TeJl COXPAHSIETCSI CO BPEMEHEM:
1) MOMEHT UHEPIUU

2) MOMEHT UMITyJIbCa

3) MOMEHT CHJIBI

18. MoMeHT umIynbca Tesla OTHOCUTEIbHO OCH BPALIEHUs PaBEH IMPOM3BEAECHUI0 MOMEHTA
WHEPLUUHU OTHOCUTEIILHO TOM K€ OCH Ha:

1) yroJI II0BOPOTa
2) YTIIOBYIO CKOPOCTh
3) YTIIOBOE YCKOPEHHE

19. Kunernueckas dHeprus JUcKa Maccod 1 Kr, KaTsmierocss 0e3 CKOJBXKEHHUS I10
TOPU30HTAILHOM MOBEPXHOCTH CO CKOPOCTHIO 4 M/C paBHa (B [[xk):

1) 8

2) 16
3) 12
4 24

20. MOMEHT BHEIIHUX CHJI OTHOCHTCILHO HGHOIIBH)KHOﬁ OCH paBCH MPOU3BCACHUIO MOMCHTA
HHCPUUU TCJIa OTHOCUTCIIBHO TOM 7K€ OCH Ha:

1) YTIIOBYIO CKOPOCTb

2) YIIIOBOE YCKOPEHHE

3) JIMHEHHYIO CKOPOCTh

4) TaHTCHIIMAILHOE YCKOPECHHE

21. IlpomexyTOoK BpeMeHH, 3a KOTOpbIi ¢pa3za KoiebaHus Moiy4yaeT MpupamieHue 201,
Ha3bIBACTCS:

1) TIEPUOIOM

2) 4acTOTOM

3) aMILTUTY A0

4) BPEMCHEM peJTaKCaIliu

22. Jlnuna HenedopmupoBaHHOW HpyxuHbl 16 cMm. Ecnu k Hell moaBecuTh Ipy3, AJUHA
IPYUHBI B IIOJIO)KEHUU PAaBHOBECHs CTaHET paBHOM 25 cM. Halitu mepuon MaiblXx BEpTHKAJIbHBIX
Kosie0aHUM MOTYYUBIIETOCS MPY>KUHHOTO MAasTHUKA:

1) 0,6 ¢

2) 0,8 ¢

3) lc

4) 2¢

23. MakcuMalnpbHO€E 3HaUYeHHE KOIEOIIOMENCs] BETNUYUHBI Ha3bIBAETC:
1) HepUOIOM

2) dbazoit

3) 4acTOTOU

4) aAMILTUTY 0N

24. Yucno xonebanmii 3a 2] ceKyH] HA3bIBAIOT:

1) 9acTOTOU
2) HavalbHOM (a3oit
3) UKJIMYECKOHW YaCTOTOM

4) daszoii



25. I'py3 mozaBemieH Ha mnpykuHe. B mojoxeHun paBHOBecHs aedopMarusi MNpy>KUHBI
cocTaBisieT X = 2,5 cM. Ecam rpy3 CMECTUTh U3 IOJIOKEHUS PABHOBECHS, OH HAYMHAET COBEPIIATH
KoJIe0aHUsl C TIEPUOJIOM:

1)
2)
3)
4)

03¢
04c
0,5¢
0,6 c

26. Konebanusi, Ha3piBaeéMble OWEHHMSIMM, BO3HUKAIOT MpPH CIOKEHHH TapMOHHYECKHX
KOJIeOaHMI, COBEPILIAIOIIUXCS:

1)
2)
3)
4)

B OJIMHAKOBOM HAIMPABJIEHUH C OJJMHAKOBOW YaCTOTOMN

B OJIMHAKOBOM HaIpaBJICHUU C OJU3KUMHU YaCTOTAMH

BO B3aMMHO NEPHEHIUKYJIAPHBIX HAIIPABICHUSAX C OJJMHAKOBOM YaCTOTOU
BO B3aMMHO MEPIIECHIUKYJISPHBIX HAIIPABJIEHUSAX C Pa3HbIMHU YACTOTAMH

217. HpI/IBeI[eHHaH JJINHa (1)I/ISI/I‘I€CKOFO MasiTHHKa — 3TO AJIMHA TAaKOIro Mar€MaTH4C€CKOI'O

MasITHUKA,
1)
2)

MasiTHUKA
3)
4)

MassTHHUKa

nepuoJi KojaeOaHui KOTOPOro COBMAAAET C EPHUOI0M JAHHOTO (PU3MUYECKOrO MassTHUKA
aMILIUTyJa KoJeOaHUil KOTOPOro COBHAAAeT C aMIUIUTYJOW JaHHOTO (hPU3UYECKOTO

Macca KOTOPOIo COBIAAET C MACCOM IaHHOTO (PU3NYECKOTO MasSTHHKA
HavyayibHas (paza KOTOPOTO COBIIAJIaeT C HadajdbHOW (ha3ol MaHHOTO (PHU3NYECKOTO

28. Koapumment 3aryxanus — BeuurnHa, oopaTHas

1)
2)
3)
4)

norapuMUUECKOMy JEKPEMEHTY
BPEMCHH peJIaKCaIiH
COOCTBEHHOM YacToTe
JT0OpOTHOCTH

29. IlpyXMHHBI MasTHUK COBEpIIAaeT CBOOOJHBIE 3aTyXarollue KojeOaHus, ecild Ha Hero,
KpOME CUJIBI YIIPYTOCTH NIPYKUHBI, JEUCTBYET CHJIA:

1)
2)
3)

BBIHYKJAOIIAst
COIIPOTUBIICHUS
BBIHYK/JIAIOIasi U COMNPOTUBIICHUS

30. Ecnu pa3HOCTh MOTEHIMAIOB MEXAY O0KJIaJKaMH KOHEHCATOpa YBEJTMYUTh B TPH pas3a, TO
€ro JIEKTPOEMKOCTb:

1)
2)
3)
4)

YBEJIMYUTCS B TPH pasa
YMEHBIIUTCS B TP pasa
HE U3MEHUTCS
YMEHBIIUTCA B IEBATH pa3

31. Ecou 3apsn, 3alacCeHHBIN B KOHACHCATOPC YBCIUYUTH B IBa pa3ad, TO €TI0 3JICKTPOCMKOCTb:

1)
2)
3)
4)

YBCIIUYUTCA B IBA pa3a
YMCHBIIUTCA B [IBa pa3a
HEC U3MCHUTCA
YBCIIMYUTCA B UCTLIPC pa3

32. Cuna NoCTOSIHHOTO TOKa B IPOBOAHMKE paBHa 2 A. Kakoli 3aps npoiieT o MpOoBOAHUKY

3a 10 c?
1)
2)

0,2 K
2 K



3) 5K
4  20Kn

33. Yepes norepeyHoe ceueHue MPOBOIHUKA B T€UCHUE 2 C MPOTEKaI MOCTOSHHBIA TOK CHUIION
6 A. Kakoii 3apsia ObLT 32 3TO BpeMs ITIEpEHECeH Yepe3 MPOBOTHUK?

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

34. Yepes pe3ucTop B LIENHU MOCTOSHHOTO TOKA 32 HEKOTOpoe BpeMs nporekaet 3apsaa 300 K.
[Ipu 3Tom B Hem Beizensiercs 2700 [k Teruiorel. Hanpsbkenue Ha pe3ucTope paBHO:

1) 4,5B
2) 9B
3 18B
4)  24B

35. B nenb moCTOSIHHOTO TOKa BKJIFOYEH peocTaT conpoTtuBieHueM 10 Om. 3a 20 MunyT uepes
Hero nporien aekrpuueckuit 3apsa 300 Kin. Kakoe KoJm4ecTBO TeIIOTh BBIIEIUIOCH 32 3TO BpEMS B
peocrtare?

1) 375 JIx

2) 750 Tk

3) 1500 dx

4) 1750 Ix

36. dusnueckoit ocHOBOM nepBoro npasuia Kupxroda ssusiercs:
1) 3aKOH COXpPaHEHHUs SHEPTUU

2) 3aKOH COXPaHEHUs dIIEKTPUIECKOTO 3apsiaa

3) 3akoH OMa 171 yJacTKa Henu

4) 3akoH Jxoyis-Jlenma

37. CMbIcH 3aKOHA 3JIEKTPOMAarHUTHON MHAYKIIUU COCTOUT B TOM, YTO:

1) IIOTOK 3apsHKEHHBIX YaCTHUL] CO34A€T MATHUTHOE T10JIe

2) JIBa JIMHEWHBIX IPOBOJHHKA, IO KOTOPHIM B OJHOM HAalpaBICHUM TEYET TOK,
OTTaJIKUBAIOTCSA

3) VU3MEHEHUE BEJIMYMHBI MATHUTHOI'O MOTOKA IPUBOJMT K BO3HMKHOBEHHIO BHXPEBOTO
AIEKTPUYECKOTO T0JIS

4) AEKTPUYECKUH 3apsi/i MHAYLHUPYET Ha MOBEPXHOCTH MeTalia 3apsii 00paTHOro 3HaKa

38. B karymike, HHIyKTUBHOCTb KOTOpoil 20 MI'H, ciila ToKka paBHOMEPHO yObIBaeT oT 2 A 110
HyJs1 B TeueHue Bpemenu 0,01 c¢. 5/1C camonHOyKIIMU B KOHTYPE paBHa:

)IB

2)2B

3)4B

4)8B

39. OTHOCHUTENBHO CTAllMOHAPHBIX IEKTPUUYECKMX M MArHUTHBIX MOJEH JIOXKHBIM SIBISIETCS
YTBEPKACHUE:

1) ANIEKTPOCTATUYECKOE MOJIE JEUCTBYET KaK Ha HEMOIBMXKHBIC, TAK M Ha JBHXKYLIUECS
3apsiabl

2) MarHuTHOE MOJIe AEUCTBYET TOJIBKO Ha JIBHXKYLIUECS JICKTPUUECKUE 3apsiIbl

3) UUPKYJISIUS ~ BEKTOpAa  HANPSHKEHHOCTH  AJIEKTPOCTATUYECKOTO  MOJISI  BIOJb

IIPOU3BOJILHOIO 3aMKHYTOI'O KOHTYpa BCET1a PaBHA HYJIIO



4) LUPKYJISLKS BEKTOpa HANPSHKEHHOCTH MArHUTHOIO IOJS BJOJIb IPOU3BOJIBHOTO
3aMKHYTOI'O KOHTYpa BCETa paBHa HYJIIO

40. Kak Hy>XHO M3MEHUTh €MKOCTh KOHJEHCATOpa B HJCAbHOM KOJIeOaTeIbHOM KOHTYpE
paluoNpUEMHHUKA, YTOOBI IJIMHA BOJIHBI, HA KOTOPYIO OH HACTPOEH, yBEIUUMIach B 4 paza?

1) YMEHBUINTH B 4 pa3a
2) YMEHBIIUTH B 16 pa3
3) YBEIUYUTH B 4 paza
4) YBEIUYHTH B 16 pa3

41. MakcumMalbHas cujia TOKa B KoJie0aTeIbHOM KOHTYPE paJrolpueMHrKa paBHa 24 MA. [Tpu
TOM MaKCHMaJbHBIA 3apsj KOHJEHcaTopa KOHTypa cocrasisier 6 HKi. Ha kakyro JyiMHY BOJIHBI
HaCTPOEH MPUEMHHUK?

1)75m

2) 191 m

3)471 m

4) 1194 m

42. MakcumanbHas cuja ToKa B KojiebaTebHOM KOHTYpE paaiuonpueMHuka pasHa 24 MA. [lpu
TOM MaKCUMaJIbHBIN 3aps] KOHAEHcaTopa KOHTypa cocraBiseT 6 HKi. Ha kakyro yacToTry HacTpoeH
MPUEMHUK?

1) 0,04 MI'u

2) 0,25 MI'u

3) 0,64 MTI'1y

4) 1,57 MI'u

43. 1lpn BKJIFOUEHMH KaTYLIKH B LENb IOCTOSTHHOIO TOKa Mpu HamnpsbkeHuu 48 B cuia Toka
Obi1a paBHa 3 A. Ilpu BKIIOYEHMM TOW K€ KaTyIIKM B IIelb MEPEMEHHOI0 TOKa JEHCTBYIOLIEe
3HaueHue cwibl Toka 3 A gocturryro npu HanpspkeHuu 60 B. Yacrora nmepemennoro toka 50 I'm.
Uemy paBHO UHAYKTUBHOE COIIPOTUBIICHUE KATYIIKH?

1)  120m
2) 16 Om
3) 200m
4)  260M

44. Kak W3MEHUTCS €MKOCTHOE COINPOTHBJIICHHE KOHJECHCATOpa IMPH YBEIUYEHUU YaCTOTHI
MEPEMEHHOT0 TOKa B 4 paza?

1) YBEIMYHTCS B 2 paza
2) yBEIHUYHUTCS B 4 pasa
3) YMEHBIIUTCS B 4 pa3a
4) YMEHBIIUTCS B 2 pa3a

45. ImeroTcst ABa KOT€PEHTHBIX UICTOYHUKA 3BYKa. B Touke, OTCTOAIIEH OT MEpPBOro MCTOUHHKA
Ha 2,3 M, a OT BTOporo Ha 2,4 M, 3ByK He cibiimieH. CkopocTs 3Byka 330 M/c. MuHMMaIbpHAs 9acToTa,
[P KOTOPOM 3TO BO3MOKHO, PaBHA:

1)  1650Tu
2)  1250Tu
3)  3350Tu
4)  2250Tn

46. Ha nudpakiimoHHyI0 pelIeTKy HOPMAJIBHO MaaeT CBET ¢ JUIMHON BOIHBI 0,5 MkM. Uemy
paBeH MepUOJI PEIIETKH, €CIIM MAaKCUMYM BTOPOro nopsijaka Habmogaetcs noAa yriom 30 rpaaycoB?

1) 2 MKkM

2) 4 MKkM



3) 0,25 mxm
4) 10 mxm

47. Kpachas rpanuna ¢porodddexra s cepedpa pasaa 0,29 mxm. Pabora BbIxo/1a 31€KTPOHOB
U3 cepebpa paBHa:

1)  235B
2)  339B
3) 4,3 3B
4  535B

48. Kpacnas rpanumma doroaddekra mis HekoToporo metamia 275 HM. YeMy paBHO
MUHUMAJIBHOE 3HAYCHHUE YHEPTUH (POTOHA, BBI3bIBAIOIIETO (POTOIPPEeKT?

1) 2,55B
2) 4,5°B
3) 6,5 5B
4) 8,53B

49. TTotok (hoToHOB ¢ 3Heprueii 15 3B BriOuBaeT u3 Metaia GOTOAIEKTPOHBI, MAKCUMAJIbHAS
KWHETUYECKasi SHEPrus KOTOPHIX B 2 pa3a MeHbIIe paboThl BbIXona. KakoBa makcumanbHas
KHHETHYECKasi SHEPTHs 00pa30BaBIINXCS (POTOIITEKTPOHOB?

1) 30B
2) 155B
3) 10 5B
4)  55B

50. Ecnu yacTuiibl UMEIOT OJJMHAKOBYIO CKOPOCTh, TO HAMOOJIBIIEH JTMHON BOJIHBI Je¢ bpoiins
o0najaer:

1) anexkTpoH

2) npoToH

3) anpa-yactuna

4) He#TpoH

51. Haiitu nnuny BostHBI e bpoins Ui a5ieKTpoHa, IpoIIeInero pa3HocTb noTeHnuanos 100

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

52. NUmerorces nBa pezuctopa. OIMH PE3UCTOP U3TOTOBJIEH U3 METAILIA, IPYTOM PE3UCTOP — U3
MOJIYyIIPOBOIHUKOBOTO MaTepuaia. Kak U3MEHSTCs IEeKTPUUECKUE CONPOTUBIICHUS 3TUX PE3UCTOPOB
IIPU HATPEBAHUM?

1) COIPOTHBIIEHUS PE3UCTOPOB HE U3MEHSATCS

2) COTIPOTUBIIEHUE METAJUIa YBEIUYUTCS, CONPOTUBIICHNUE MOTYyIPOBOIHUKA YMEHBIIUTCS
3) COINPOTHBIIEHUE METAIIA YMEHBIINUTCS, COTPOTUBIIEHHUE MTOIYIIPOBOAHHUKA YBEIUUNUTCS
4) COTIPOTUBIIEHUSI 000MX PE3UCTOPOB YBEIUYATCS

1. C Boicotel 1000 M magaeT Teno 6e3 HauaabHOU cKOpocTU. OTHOBPEMEHHO C BBICOTHI

1100 M mayaeT npyroe TeIO C HEKOTOPOI HaYaIbHOU CKOpOCThI0. O0a Tena TOCTHTAIOT 3eMJIH B OJNH
U TOT k€ MOMEHT BpeMmeHH. [IpeneOperasi cCOpoTUBIEHUEM BO3/yXa, HAMTH HayalbHYIO CKOPOCThH
BTOPOTO TeJa.

2. 3a NATYI0 CEeKyHAY pPaBHO3aMEJIEHHOIO IBMKEHMSI TOUKA MPOXOAMT IYyTh 5 CM U
ocTtaHaBiuBaeTcs. Kakoil myTh MPOXOAUT TOYKA 3a TPETHIO CEKYHJY 3TOTO IBHKECHHUS?



3. Kamens, OpolieHHbIN TOPU30HTAIBHO, YA Ha 3eMiTto uepe3 0,5 ¢ Ha paccTOsIHUU 5 M
110 TOPU30HTAIIM OT MecTa Opocanus. He yunTbIBas conpoTHUBICHUS BO3/AyXa, ONIPEAEIUTh: a) C KaKoil
BBICOTHI OpOIIeH KaMeHb? 0) YeMy paBHA HadalbHasi CKOPOCTh KaMHsI? B) C KAKOW CKOPOCThIO KaMEHb
ynaj Ha 3eMi1t0? T) KaKOW yroJl COCTaBJIsIeT TPAeKTOPHs KaMHs C TOPU30HTOM B TOUKE €ro MaJeHus Ha
3eMII0?

4, YacTtoTra BpamieHusi Kojieca IPU pPaBHO3AMEJICHHOM JBWXEHUU 3a t=1 MuH
ymenbmuiaack ot 300 1o 180 06/MuH. OnpeaenuTh: a) yriioBOoe YCKOPEHHE KoJieca; 0) YMCIIO TOJHBIX
000pOTOB, CACTAHHBIX KOJIECOM 32 3TO BpEMS.

o. Komneco, Bpamiasch paBHOYCKOPEHHO, JOCTHUTIIO yriaoBoi ckopoctu 20 pan/c yepes 10
000pOTOB IOCIIe Havyasa BparieHus. HalTi yrioBoe yckopeHue KoJeca.

6. BeHTumnsaTop Bpaiaercsi Co CKOpOCThI0, COOTBETCTBYoIIEeH yacTore 900 06/muH. [Tocne
BBIKJIFOYEHUSI BEHTWJIATOP, BpalllasiCh paBHO3aMEAJIEHHO, CJIENall IO OCTAaHOBKH 75 000p0oTOB. CKOIBKO
BPEMEHH IPOIIIO C MOMEHTA BBIKJIFOUEHHUSI BEHTUIISITOPA JI0 MOJIHOM €r0 OCTAaHOBKH?

7. K nutu nongeuiex rpy3 maccoit 500 r. Onpenenuts Cuily HaTSKEHUS] HUTH, €CJIA HUTh
C TPy30M: a) MOJHHUMATh C YCKOpPEHHEM 2 MeTpa Ha CeKyHIy B KBajpare; 0) OIMycKaTh C TEM XKe
YCKOpPEHUEM.

8. C BepuIMHBI KIWHA, JUIMHA KOTOPOro 2 M U BBICOTAa | M, HAaYMHAET CKOJB3UTh
HeOobIoe Teno. Koadgdurument tpernst Mexay Tenom u kauHoM 0,15. Onpenenuts: a) yCKOpeHHe, ¢
KOTOPBIM JIBUXKETCS TEIIO; 0) BpeMs IIPOXOKACHUS TeJia BIOJIb KIIMHA; B) CKOPOCTh Tella Y OCHOBaHHUS
KJINHA.

9. Ha noxcraBke neXuT TENIO0, MOJABEIIEHHOE K IIOTOJKY C IOMOIIBIO IPYXUHBL. B
HAYaJIbHBIM MOMEHT BpeMEHH NpykHHa He AeopmupoBaHa. [loacTaBKy HAUMHAIOT OMyCKaTh BHU3 C
yckopeHueM a. Yepe3 kakoe Bpemsi TeJO0 OTOpPBETCS OT mojacTtaBku? Macca Tena m, kodpuiueHt
YKECTKOCTHU MIPYKUHBI K.

10. K o6ony koseca B Buje aucka paanycom 0,5 M 1 maccoit 50 K npuiokeHa KacaTellbHas
cuna 100 H. Haiitu: a) yrimoBoe yckopeHue kojieca; 0) yepe3 CKOJIbKO BpEMEHH T0CIIe Havana JeHCTBUS
CHJIBI KOJIecO OYJIeT UMETh CKOPOCThb, COOTBETCTBYIOMIYI0 100 06/C?

11.  Ha6apaban maccoit M = 9 kr HaMOTaH HIHYP, K KOHILY KOTOPOT'O MPUBS3aH TPy3 MACCOU
m = 2 xr. Cuyuras 6apabad 0JHOPOIHBIM ITMIMHAPOM, HAUTH YCKOPEHHE Tpy3a. TpeHuemM nmpeneopedsb.

12. MaxoBuk paguycoM 0,2 M m Maccoi 10 Kr coeWHEH ¢ MOTOPOM MPU TOMOIIHN
MPUBOTHOTO peMHsl. HaTskeHne peMHs, IBUKYIIErocs: 0€3 CKOJIbKEHUS, MOCTOSIHHO U paBHO T = 14,7
H. C kaxoit wactoroir OyzeT Bpamarhcsi MaxoBUK 4yepe3 10 ¢ mocie Hayama ABMxkeHUs? MaxoBHK
CUMTATh OJTHOPOAHBIM NUCKOM. TpeHuem npeHedpeysb.

13.  Teno ckoJB3UT CHayYasla MO HAKJIOHHOMN IIOCKOCTH, COCTABIISIONIEH yromn 8 rpaaycoB c
TOPU30HTOM, a 3aTe€M IO FOPU3OHTAIBHON MoBepxHOocTU. Haiftu BennuuHy koadduimeHTa TpeHus,
€CJIM U3BECTHO, YTO TEJIO INPOXOAUT IO TOPU30HTAIM TO K€ PACCTOSHHUE, YTO MU II0 HAKIOHHOMU
IJIOCKOCTH.

14, [Tomplii TOHKOCTEHHBIN MMWIMHAP Maccor 0,5 Kr, Karamuics 0e3 CKOJbKEHUS,
yaapsieTcsi 0 CTeHy M OTKaTbiBaercsi oT Hee. CKOpPOCTh LIMJIMHIpPA A0 yaapa o creny 1,4 m/c, mociue
yaapa — 1 mM/c. Onpeienuthb BbIJSIUBLIEECS NPU YAAPE KOIUMUECTBO TEILIOTHI.



15. K 0060omy omHOpOAHOTO CIUIOMIHOTO aucKa maccod 10 Kr, Haca)KeHHOrOo Ha OCh,
MpUIOXKEHa MOCTOosiHHAsA KacaTenbHas cuwia 30 H. OnpenenuTs KHHETUYECKYIO 3HEpPruto uepes 4 ¢
nocJie Hayana JeHCTBUS CHUJIIBI.

16. C HaKkJIOHHOM IIOCKOCTH, cocTaBiswomend yroa 30 rpaaycoB C TOPHU30HTOM,
CKaThIBacTCs 0€3 CKObKeHUs mapuk. [IpeneOperas TpeHrueM, OnpeieInuTh BpeMs ABIKCHUS [IapruKa
10 HAKJIOHHOM MIOCKOCTH, €CJIM U3BECTHO, UTO €0 LIEHTP MACcC NP CKaTbIBaHUU MOHU3MICS Ha 30 cMm.

17. Yenosek maccoi 60 Kr, CTOAMMN HA Kpar TOPU30HTAIBHOM maTdhopmbl Maccoit 120
KT, BpPaLIAlOIIECs 0 MHEPIIMKA BOKPYT HEMOJBM)KHOM BEpTUKAIBbHOM ocu ¢ yactoToi 10 06/mMuH,
nepexoauT K ee 1eHTpy. Cuntas miardopMy KpyriibIM OJHOPOJHBIM TUCKOM, a YEJIOBEKA — TOUEUHOM
Maccoii, OTpenennTh, C KaKOi 4acTOTON OyAeT Toraa BpamaThes miardopma.

18.  /IBa mapmka Maccoi 1mo | T KaKIblil IOJIBEIICHBI HA HUTSAX, BEPXHUE KOHITBI KOTOPHIX
coeauHeHbl BMecTe. JnmHa kaxnod HutH 10 cm. Kakuwe oaMHakoBbIe 3apsiibl HAJAO0 COOOIIHMTH
IapuKaM, 9T00bI HUTH Pa3olUIHCh Ha yrodl 60 rpaaycoB?

19. Onpenenuth MOIYyJIb W HampaBieHUE CWIbl F B3aMMOAEUCTBHUS TOJIOKHUTEIHHOTO
3apsaa Q u aunons ¢ rwiedoMm d. 3apsa Q HaXOAWTCS B TOYKE, PACIIONOXKEHHOW HA OJUHAKOBOM
pPACCTOSIHUU T OT KaKJIOr0 U3 3apsiA0B AUIIOJIS.

20. B Tpex BepmmHAaxX KBaJapara cO CTOPOHOW a HAXOMAATCS OJMHAKOBBIC IOJIOKUTEIILHBIC
3apsaabl q. HalTh HanpsHKeHHOCTh 3JIEKTPUYECKOrO N0JIS B YETBEPTON BEPILHHE.

21. JIBe 3apsKeHHbIE YacCTHLBI, MAacChl KOTOPBIX PaBHBI M, a 3apsabl (, ABUXKYTCS W3
OECKOHEYHOCTH HABCTPEUy APYT APYTY CO CKOPOCTSIMH V U 2v. HaliTh MUHMMaIbHOE pacCTOsTHUE, Ha
KOTOPO€ MOTYT COJTM3UTHCS YaCTHUIIbL. | paBUTAIIMOHHOE B3aUMOICHCTBUE HE YUUTHIBATh.

22.  JlBa KOHJEHcaTopa EMKOCThIO COOTBETCTBEHHO 3 MK®P u 6 MkD coeluHEHbI
nocieaoBarenbHo. Pa3HOCTh MOTEHIMANIOB Ha 3akuMax 3Toi Oartapen 9 B. Omnpenenuth 3apsasl u
Pa3sHOCTH MOTEHIIMAIOB HA O0KJIAaIKaX KaXKI0ro KOHJEHCcaTopa.

23.  Ha meramnmuueckoil cdepe paauycom 15 cm Haxomutcs 3apsa 2 HKn. Onpenenuth
HaIpPSHKEHHOCTh dJIEKTpocTaTuueckoro mossi: 1) Ha paccrosuuu 10 cMm ot 1mentpa chepsl; 2) Ha
noBepxHocTH cdepsbl; 3) Ha pacctostHuH 20 cM OoT neHtpa chepsl. [locTpouts rpaduk 3aBUCUMOCTH
HaIPSKEHHOCTH OT PACCTOSHHUS.

24, Onpenenuth TOK KOPOTKOro 3aMblkaHUs ucTouHuka OJIC, eciu mnpu BHEIIHEM
conpotuiienuu 50 Om tok B nenu 0,2 A, a ipu 110 Om — ok 0,1 A

25.  Kakoii 3aps npoiier yepes nonepeyHoe cedeHrne MpoBoIHUKA 3a BpeMs oT 5 ¢ 1o 10
C, €CJIA CHJIa TOKA U3MEHSIETCS CO BpPEMEHEM 110 3aKoHy [ = 6 + 3t, A

26.  JlBa pesucropa compotuBieHneM 2 OM u 5 OM COETUHEHBI IMOCIIEAOBATEILHO WU
BKJIIOUEHBI B CETh TOCTOSIHHOT'O HanpspkeHus. Kakast MOIIHOCTD BBIENSIETCSA Ha CONTPOTUBIEHUH 5 OM,
€Cv Ha conpoTuBiieHNH 2 OM BbiaenseTcss MomHocTs 30 BT?

27.  barapest COCTOUT U3 MapaUICIIbHO COSTMHEHHBIX UCTOYHUKOB TOKa. [Ipu cuite Toka Bo
BHEIIHEH 1enu 2 A mose3Has MOITHOCTH paBHa 7 BT. OnpenenuTs 4yucio 3IeMeHTOB B OaTapee, eciiu
OJIC kaxpaoro anemeHTa paBHa 5,5 B, B BHyTpeHHee conpoTuBieHue 5 OMm.

28.  Ilpu cune Toka B ienu 4 A Ha BHEIIHEM COMPOTUBIECHUU R moTpedsieTcs MOITHOCTh
10 Bt, a mpu cune toka 2 A momHocth 8 BT. Onpenenuts 3/1C u BHyTpeHHEE CONPOTHUBICHUE
MCTOYHUKA TOKA.



29. Jlnst OTOIIEHUsT KOMHATBI IOJIB3YIOTCS DJIEKTPUYECKON I1€4bl0, BKJIIOYEHHOW B CETh
HarnpsbkeHueM 120 B. Komuara tepsier B cytkm 20800 kkanm Teriotel. TpeOyeTcs moanepkuBaTh
TEMIEPATYPy KOMHAThI HEM3MEHHON. ONpeesInTh CONIPOTUBIIEHUE U MOIIHOCTD I1€YH.

30.  JIBa mapaienbHBIX JUIMHHBIX TpoBoga D u C, Mo KOTOPBIM MPOTEKAIOT B OJHOM
HaIpaBJICHUU TOKHU cuiioi o 60 A, pacnosiokeHsl Ha paccTosstHuM 10 cM ipyT ot apyra. OnpeaenuTb
WHYKIHAIO MarHUTHOTO TOJISI B TOYKE A, OTCTOAIIEH OT OJJHOTO MPOBOJAHUKA HA PACCTOSIHUM S5 CM, a
OT Apyroro — Ha 12 cm

31. [To nnuHHOMY mpsiMOMY TIPOBOAY TedeT TOoK cwiond 60 A. OnpeaenuTs UHAYKIUIO
MarHUTHOTO TOJIS B TOUKE, Y/IaJIEHHOM OT MPOBOJIHUKA Ha 5 CM.

32.  Koumb1o u3 Tokoro nposoaa coaepxut 80 BuTkoB. Paguyc komnpma 20 cm. Onpenenutsb
MHJTyKIIMIO MarHUTHOTO MOJISI B IIGHTPE KOJIbLIa, €CJIU 110 MPOBOoAY TedeT Tok 0,6 A.

33. OJIEKTPOH, MpOMAs YCKOpSIOUIyl0 pa3HocTh norteHuuanoB 400 B, Biueraer B
OJTHOPOJTHOE MarHUTHOE I0JIe HanpspkeHHOCThI0 1000 A/M epreHIuKyISIPHO €T0 CHIIOBBIM JIMHUSIM.
Onpenenuts paanyc KPUBU3HBI TPACKTOPUH U YaCTOTY OOpallleHUs HJIEKTPOHA B MArHUTHOM TIOJIE.

34.  DNeKTpOH, YCKOPEHHBIH pa3HOCThi0 moTeHnuanoB 0,5 kB, IBHMXKETCS MapaienbHO
IPSIMOJIMHENMHOMY JJIMHHOMY IHPOBOJHUKY Ha paccTossHMM 1 cM or Hero. OnpenenuTs CHIy,
JIECTBYIOILYIO Ha 3JIEKTPOH, €CJIU Yepe3 MPOBOJAHUK IPoITycKaTh TOK 10 A

35. [IpoBosiouHbIl BUTOK paguycoM 4 cM, umeromuid conporusienue 0,01 OM, HaxoauTes
B OJHOPOJHOM MarHutHoMm noisie ¢ uHaykuumed 40 mTn. [lnmockocte pamku cocrasiser yroa 30
rpaaycoB C JMHUSAMU MHAYKIIUM MAarHUTHOTO noJisi. Kakoi 3apsi mpoTeder no BUTKY, €CJIM MAarHUTHOE
IOJIe KCUYE3HET?

36.  Tpancdopmarop ¢ koddpdummentom tpanchopmaryu 0,15 moHMKAET HANpsHKEHUE C
220 B no 6 B. Ilpu sTom cuia Toka BO BTOpUYHON 0OMOTKe paBHa 6 A. IlpeHeOperas morepsamu
SHEPruM B MEPBUYHONH OOMOTKE, ONIPEIEIUTh COMPOTUBIEHNE BTOPUYHON OOMOTKH TpaHChopMaTopa.

37. K ropusoHTaJbHOW TPY)XHWHE TMPUKPEIIeHO Terno Maccoii M = 10 kr, nexamiee Ha
IJIaAKOM cTolie. B Teno nomaaaer v 3actpeBaeT B HeM Iyt Maccolt m = 10 r, jeTdmiast co CKOpoCTbIO
v =500 m/c, HarTpaBJIEHHOU BJI0JIb OCH MPYXUHBI. AMIUTUTY/1a BO3HUKIINX IPU ITOM KoJieOaHui A =
0,1 m. Haiiti nepros koneGaHui.

38.  MarepuanbHas TOUKa, COBEpIIAIONIAs rapMOHUYecKHe KojebaHus ¢ yactoroit 2 I'n, B
MOMEHT BpeMeHH t = ( MPOXOANT MOJ0KEHHE PAaBHOBECHS, ONpEAeIIeMoe KOOPIUHATONH 6 cM, CO
ckopocThio 14 cM/c. OnpenenuTs aMITUTY Ay KoJeOaHMiA.

39. JIBa OQWHAKOBO HAIPABJIICHHBIX TapMOHHYECKHUX KOJIEOaHHS OJHOrO Tepuoia ¢
amrmutyaamu 10 cM 1 6 cM CKITaibIBalOTCs B OHO KoJjiebaHue ¢ aMuTynoi 14 cm. Haiitu pasHocTs
¢a3 ckaapIBaeMbIX KOJIeOaHUH.

40.  JlBa xamepTOHa 3By4yaT OJHOBpPEMEHHO. YacTOThl MX KOJeOaHMH COOTBETCTBEHHO
paBHbI 440 u 440,5 I'u. Onpenenutsd nepuoj OueHui.

41.  Tlepuop 3aryxaromux KoneOaHW MaTEepHATIbHONW TOYKH paBeH 1 ¢, morapudMudecKuit
nekpeMeHT 3aryxanus 0,3, HauanbHas ¢a3a paBHa HyI0. B MomeHT Bpemenu t = 2T cMmeleHne TOUKH
OT TTOJIO’KEHHS PABHOBECHS COCTABIIIET 5 CM. 3anucarh ypaBHEHHUE KOJIeOaHUH.



42.  3a BpeMs 8 MUH aMIUTUTY/a 3aTyXalONINX KOJICOAHUH MasTHHKA yMEHBIIMIACH B TPU
paza. OnpenenuTb KOdpPHUIMEHT 3aTyXaHusl.

43. K BepTUKaJIbHO BHCALIEH INpPYXXUHE MOJABEIIMBAIOT Ipy3. [Ipm 3TOM npyKHHA
yanuusiercs Ha 9,8 cMm. OTTaruBas rpy3 BHU3 U OTIycKas ero, Bo30yKJIaroT KojiebaHus rpysa. Uemy
JOJKEH OBITh paBeH KOXPQPUIMEHT 3aTyXaHus, 4TOObL: 1) Tpy3 BO3BpaIlalCs B IOJOXKCHHE
paBHOBecHs anepuoandecku? 2) morapuMHUUCCKU TEKPEMEHT 3aTyXaHus ObLT paBeH 67

44, 3a Bpems, B TEUEHHE KOTOporo cucrema coBepiiaeT N=50 MONHBIX KOJcOAHHIHA,
aMILTUTY/a yMeHbIIaeTcs B 2 pa3a. OnpenenuTts 100pOTHOCTh CUCTEMBI.

45. AMIUIATY[IBI BBIHYKJICHHBIX TapMOHUYECKHX KojeOanuii mpu yactotax 400 I'u u 600
't paBHBI Mex 1y coOoii. [IpeneOperas 3aTyxaHueM B CUCTEME, OIIPEIEIUTh PE30OHAHCHYIO YaCTOTY.
46.  Konpencarop emkocTtpio 50 nd cHavana MOAKIIOYMIN K UCTOYHHKY Toka ¢ DJIC,

paBHoIi 3 B, a 3aTeM K ueanbHON KaTyIIKe ¢ UHAYKTUBHOCTHIO 5,1 MK 'H. Haiitu yactoTy KoneGanuit
B KOHTYPE U MAKCHUMAJIbHOE 3HAYEHUE CUJIbI TOKA, IPOTEKAIOLIEr0 Yepe3 KaTylIKy.

471. KosebarenbHbI KOHTYp CONEPKHUT KAaTYIIKy HHIYKTUBHOCTBIO 25 MI H, KOHJIEHCATOP
emkocTbio 10 Mk® u pesucrop conporusieHueM 1 Om. KonzeHcarop 3apsaauiny KOJIMYECTBOM
anektpuuectBa 1 MKin.  Omnpepenuts: a) mepuoj KoiebaHuit KOHTypa; 0) sorapudmMudeckuii
JIEKPEMEHT 3aTyXaHus; B) JOOPOTHOCTb KOHTYPA; I') 3aBUCUMOCTb HAPSXKEHUsI HA KOHAEHCATOPE OT
BPEMEHU.

48.  Yacrora 3aTyxaroniux 3JIEKTPOMAarHUTHBIX KOJIeOaHU B KOHTYpE C JOOPOTHOCTHIO Q =
2500 paBna 550 kI'1. OnpenenuTs BpeMsi, 32 KOTOPOE aMILTUTY/ 1A CHIIbI TOKa B KOHTYPE YMEHBIIUTCS
B 4 paza.

49.  KonebarenbHBIE KOHTYp COCTOMT W3 KAaTyIIKd WHAYKTUBHOCTRIO 10 MIH,
KoHAeHcaropa eMKocThio 0,4 Mk® n conmporusienus 2 OM. HaliTu, BO CKOJIBKO pa3 yMEHBIIUTCS
Pa3HOCTh MOTEHLUAIOB Ha O0KJIAIKaxX KOHAEHCATOPA 32 OJUH NIEPHO KOJICOAHUH.

50.  KonebarenbHbI KOHTYP COCTOMT M3 KOHJAEHcatopa eMKOCThio 0,2 MK®D W KaTymku
uHAyKTUBHOCTBIO 5,07 MI'H. Ilpu kakom norapudMuyeckoM JIeKpeMEHTE 3aTyXaHus pPa3HOCTb
MOTEHILIMAJIOB Ha OOKJIaJKax KOHAEHcaTopa 3a 1 Mc ymeHbmuTcs B 3 paza? Uemy npu 3TOM paBHO
COIPOTHBIIEHUE KOHTYpa?

51.  KonebaTtenpHbIi KOHTYpP COCTOMT U3 KATyIIKH HWHAYKTHBHOCTRIO 10 MIH,
koHaeHcaTopa eMKocThio 0,1 Mx® u pesucropa conporusieHueM 20 OM. Uepes3 CKOIBKO MOJHBIX
KoJIe0aHUI aMITUTY/1a CHIIBI TOKA B KOHTYPE YMEHBIIIUTCA B € pa3?

52.  Konaencatop eMkocThio 20 MKD U peocTaT, akTUBHOE COITPOTHUBIIEHHE KOTOPOTO paBHO
150 Om, BKIIFOUEHBI MOCIEIOBATENIBHO B IEMb NMepeMeHHOoro Toka dactorod 50 I'm. Kakyro dacts
HATNPSDKEHUS, PUIIOKEHHOTO K 3TOH 1IeTH, COCTABIIAET MaJeHUe HampshDKeHHs: 1) Ha KOHJIEHCATOPE;
2) Ha peocrare?

53.  KonxeHcarop u srekTpryecKast JJaMIIO9Ka COeTMHEHBI TOCIEIOBATEIHHO M BKITFOUEHBI
B CETh NepeMeHHOro Toka HanpsbkeHueM 440 B u yactoroit 50 I'u. Kakyro eMKOCTh AOJIKEH UMETh
KOHJIEHCATOP, YTOOBI Uepe3 JIaMITOUKy MpoTekan Tok 0,5 A v majieHne HanpsoKeHHs Ha JTAMITOYKe ObLTO
paBHO 110 B?

54.  Karymka c akTUBHBIM cornpotuiieHreM 10 OM 1 MHAYKTUBHOCTBIO L BKIIIOU€EHA B 1IETb
MepEMEHHOT0 TOKa HanpsbkeHueM 127 B u vactoroit 50 ['u. HailTh MHAYKTUBHOCTD KaTYIIKH, €CITU
U3BECTHO, YTO KaTymka nmoTpediser mouHocTh 400 BT 1 casur ¢a3 Mexay HampsHKeHUEM U TOKOM
coctaBiisieT 60 rpagycos.



55.  T'eneparop, yactora kotoporo 32 kI’ 1 amMmmiInTy1HOe 3HaueHue HanpskeHus 120 B,
BKJIIOYEH B PE30OHMPYIOLIYIO Liellb, EMKOCTh KOTOpoi 1 H®D. OnpenenuTs aMIUIMTYJHOE 3Hau€HHE
HaAIPsDKEHUS Ha KOHJIEHCATOPE, €CIIM OMHUYECKOE CONPOTUBIIEHUE 1enH 5 OM.

56.  Ilmockas 3ByKoBasi BOJHa BO30YyKJaeTCsi MCTOYHUKOM Kosebanuii ¢ yactoroit 200 I'm.
AmMmatya KoneOaHuii HICTOYHUKA paBHA 4 MM. 3amucaTh ypaBHEHHE KOJI€OaHWM UCTOYHUKA, €CITH B
HayaJbHbIA MOMEHT CMEILIECHUE TOYEK MCTOUYHMKA MAaKCHUMajibHO. HaliTM CMEIeHHE TOYEK Cpelbl,

HaxXooAUuXCsA Ha paCCTOAHUU x=1 M oT HCTOYHHUKA, B MOMCHT O,l C. CKOpOCTB 3BYKa IIPUHATDH paBHOﬁ
300 m/c.

57.  3BykoBsle konebanus yactotoit 0,5 k' u ammutyaoit 0,25 MM pacipocTpaHsIOTCS B
ynpyroi cpene. Jnuna Boaubel 70 cMm. Halitu da3oByro CKOpOCTh BOJHBI 1 MAKCUMAJIBLHYIO CKOPOCTh
YaCTHUIL CPEJIBI.

58. JIBe TOukM cpenbl HaXOAATCs Ha paccTosHuu 50 cM apyr oT Apyra Ha IpsMOH, BJIOJIb
KOTOPOH pacmpocTpaHseTcs BojHa ¢ ¢pa3oBoi ckopocthio v = 50 m/c. Ilepuox xonebanuii pasen 0,05
c. Haiitu pa3nocth (ha3 kojeOaHuii B ITHX TOYKAX.

59. 3ByKOBas BOJHa, yacToTa koTopoil 1 xI'1, mepexonut u3 Bozayxa B Boay. Ilpu aTom
JUIMHA BOJIHBI yBenuuuBaercs Ha 1,1 m. Haiitm ckopocTs pacnpocTpaHeHMsl BOJIHBI B BOJE, €CIIH
CKOpOCTH 3ByKa B Bo3yxe 340 m/c.

60.  JIBa KOTepeHTHBIX MUCTOYHUKA KOJICOIFOTCS B OJIMHAKOBBIX (ha3zax ¢ gactoroi 400 [
CkopocTh pacripocTpaHeHus koneOaHuii B cpene 1 km/c. Onpenenuts, npu Kakoil HauMEHbIIEH
pa3HOCTH XOJ1a, HE PaBHOM HYIIO, OyAeT HaOmoaaThes: 1) MakCUMallbHOE yCcUJieHHe KosieOaHuii; 2)
MaKcHUMaJbHOE oclablieHne KoneOaHuil.

61. JIBa nuHamMMKa pacnosokeHbl Ha paccTostHuM d = 0,5 M pyT OT Apyra ¥ BOCIIPOU3BOASAT
OJIMH U TOT K€ My3bIKaJlbHbIN TOH Ha yactoTe 1,5 k['u. [IpueMHUK HaXOqUTCS HA pacCTOSHUU 4 M OT
HeHTpa AuHaMuKoB. [IpuHMMas ckopocth 3Byka 340 M/c, ompenenuTh, Ha KaKO€ PACCTOSHUE OT
LHEHTPaJbHOW JIMHUU TMapaJljIeIbHO JMHAMUKaM HYXHO OTOJBHHYTh TIPUEMHHUK, 4YTOOBI OH
3aukcupoBai nepBblii HHTEP()EPEHIINOHHBIN MAaKCUMYM.

62.  OnpenenuTb AAMHY O€TrylIel BOJHBI, €CIM PACCTOSIHME MEXy MEepBOM U 4eTBEpTOM
MyYHOCTSIMH CTOSIYEN BOJIHBI paBHO 15 cM.

63. Onpenenuth AIWHY Oerymield BOJHBI, €CIM B CTOSYECH BOJHE PACCTOSHHE MEXKTY
MEPBBIM U CEIbMBIM y3JIaMU PaBHO 15 cm.

64.  Ckopblil moe3a NpubIMKaeTcst K CTOAIIEMY Ha IyTSIX MPUTOPOJAHOMY 3JIEKTPOIIOE3ay
CO CKOPOCTBIO 72 KM/4. DIEKTporoe3a mojaeT 3BykoBod curHain yactorod 0,6 xI't. Ompenenutsb
KQKYIYIOCS 4YacTOTy 3BYKOBOIO CHIHala, BOCHPHUHMMAEMOIO MAIIMHHCTOM CKOpPOTO IO€37a.
CxopocTb 3ByKa NpUHATH paBHOI 332 m/c.

65.  HaOmronarens Ha Oepery MOpsl CIBIIIMT 3BYK TapoXoaHoTo Tyaka. Korma Habmroaarens
U [IApOXO0J1 HAXOJATCS B ITOKOE, BOCIIPUHUMAEMbIH HaOJIr01aTeNIeM 3BYK COOTBETCTBYET yacTtoTe 420
I'u. Korga mapoxosa ABMXKETCS 1O HAIIPaBJICHUIO K HAOMIOAATENI0, YaCTOTa BOCIPUHUMAEMOro 3ByKa
paBHa 430 I'm. Ilpm aBwxkeHnH mapoxoaa oT Habmojarens yactota paBHa 415 I'm. OnpenenuTs
CKOPOCTh MapoXxojia B 000MX ClIydasiX, €CJIM CKOPOCTh 3ByKa IMPH YCIOBHUAX OIbITa paBHa 338 m/c.

66. B ombire FOHra paccrostaue Mexay mensmu d=1 MM, a paccTosTHUE OT IIEIeH 10 IKpaHa
1=3 M. OnpeenuTh: a) HOTOKEHUE MTEPBOM CBETIION MOJIOCHL; 0) TOJ0KEHUE TPEThEH TEMHOMN MOJIOCHI.
[Ilenn ocBemarOTCss MOHOXPOMATUYECKUM CBETOM C JNIMHOUW BOJIHBI 0,5 MKM.



67. B ompite ¢ 3epkamamu DpeHens pacCTOSHHE MEXIYy MHHMBIMH H300paXKCHUSIMHU
UCTOYHUKA cBeTa Obw1o paBHO 0,5 MM, paccTosHHE 10 KpaHa 5 M. B 3ermeHoM cBeTe MOMYUYMIHCH
UHTEPPEPEHIIMOHHBIE TTOJIOCH HAa PACCTOSHUU 5 MM APYT OT Apyra. HailTu AuHy BOJHBI 3€JI€HOTO
CBeTa.

68. Ha nudpakmumonnyro pemerky, umeromryro 600 mrpuxos Ha 1 MM, HOpMaJIBHO MaaaeT
CBET OT razopaspsaHoi TpyOku. JuQpakiMOHHBIA CHEKTP pacCMaTPUBACTCS Yepe3 3PUTEIHHYIO
TpyOy. KpacHast muHMS B CrieKTpe MepBOro Mopsika BUIHA MO yIioM 23 rpaaycoB, 3eJeHas — MoJ
yriiom 20 rpagycoB. OnpenenuTs JJIMHBI BOJH 3TUX JIMHUAMN.

69. B cocyne BMECTUMOCTBIO 2 JT HAXOJUTCS KUCIOPOJI, KOJMYECTBO BEIIECTBA KOTOPOTO
paBHoO 0,2 Mousb. OnpeaenuTe mI0THOCTh ra3a.

70.  Konba BmectuMocTbio 0,5 71 COIEPXKUT Ta3 MPU HOPMAIBHBIX YCIOBUAX. ONpenenuTh
ymciio N MOJIeKyJ ra3a, HaXosSIIUXcs B KoJioe.

71. B 3akpsITOM cocyjie eMKOCTbIO 20 71 HaXOAsATCsl BOAOPOJ Maccoil 6 T U renuii Mmaccoit
12 r. OnpenennTs AaBlIeHUE U MOJISIPHYIO MAacCy CMECH B cocyie, eciu Temneparypa cmecu T=300 K.

72. Onpenenure MWIOTHOCTh CMECH Ta30B BOJIOPOJAa MACCOM 8 T M KHUCIIOpoaa Maccoi 64
npu temneparype 290 K u nasnenun 0,1 Mlla. I'a3b1 cuutaTth ujieanbHbIMU.

73.  bamion BMecTUMOCTBIO 20 J1 COIEPI)KUT CMECh BOAOPOJIa M a30Ta Ipu Temiieparype 290
K u naBnenun 1 MlIla. Onpenenuts Maccy Bo1opoJa, eciii Macca cMecu paBHa 150 r.

74. B cocyne eMKocThIO | 1 HaXoAUTCS KUCIOpoa Maccoit 1 r. Onpenenute KOHIIEHTPAIHIO
MOJIEKYJI KHCIIOPO/a B COCY/E.

75. B cocyne emKkocThIO 5 11 mpu HOPMANBHBIX YCIIOBUSX HAXOAUTCs a30T. Onpeaenurhb
Maccy ra3a ¥ KOHLIEHTPALUIO €r0 MOJIEKYJI B COCYE.

76.  Kakoit 00beM 3aHMMaeT CMech ra30B — a30Ta Maccoil 1 Kr u remust maccoit 1 kr — npu
HOpPMAaJIbHBIX YCIOBUAX?

77.  Bomopon naxomutcs mopn naeienueM 20 wmklla u umeer Ttemmepatypy 300 K.
O dexTruBHBINA TMamMeTp MOJEKYIIbI Bogopoaa 2,3-10-10 M. OnpenenuTs CpeHIo JIMHY CBOOOIHOTO
npoOera MoJIEKyJIbI 3TOTO Ta3a.

78.  OnpenenuTh CPEIHIOI KBAJAPATHYHYIO CKOPOCTh MOJICKYJBI Ta3a, 3aKIOYCHHOTO B
cocyzae oobemom 2 11 oa nasinenuem 200 k[1a. Macca raza 0,3 r.

79. B cocyne, 3an0JHEHHOM HJI€ATbHBIM Ta30M, YCTaHOBUIACh TemnepaTtypa 17 0C. Uemy
paBHA CpeIHSS KMHETHYECKasi YHEPTUS TETJIOBOTO JBHKEHUS MOJICKYJT?

80. ["a3, Haxomsimuiicst B 6amione oowsemom 10 11, co3maer nasienne 1 Mlla. Onpenenure
Maccy rasza B 0ajuioHe, eCli CpeAHsis KBaJpaTHdHasi CKOPOCTh ero MoJekys paBHa 600 m/c.

81. Ilpu HOpManmbHBIX YCIOBHAX CpenHsAs AJIUHA CBOOOJHOrO Tmpodera MOJEKYI
HekoToporo raza 0,16 mkm. Onpenenuts 3GHEKTUBHBIN TUaMETP MOJICKYJIBI Ta3a.

82.  OmpenenuTh yAeTbHBIE TEIJIOEMKOCTH IIPH IMOCTOSIHHOM OOBEME M TOCTOSHHOM
IaBJIeHUU I cMecu 1 Kr asora U 1 Kr remus.



83.  OmpenenuTh KOJIMYECTBO TEIUIOTHI, COOOIIEHHOE Ta3y, €CI B MPOIECCe M30XOPHOTO
HarpeBaHus Kucinopona oobemom 20 1 ero nasienue usmenuiocs Ha Ap=100 klla.

84.  A3sot maccoii 280 T pacmupsieTcs B pe3yJbTaTe H300apHOTO Mporiecca Ipu JaBieHuH |
MIla. Omnpenenuth: a) paboTy pacmmMpeHus; 0) KOHEUHBIH 00BEM Trasa, €CIM Ha paclIupeHue
3aTpaueHa Teriora 5 k[ u HauanbHas TemiepaTtypa azora 290 K.

85. Kucnopon obwemom 1 1 mHaxomutcs mon naBienueM 1 MIla. Kakoe kommdectBo
TEIUIOTHl HEOOXOJMMO COOOLIUTH raszy, 4YTOOBI: a) YBEJIUYUTH €ro o0BbEM BJIBOE B pe3yJbTaTe
n300apHOTO Mpolecca; 0) yBETHUUTh €T0 AaBJICHHE BJBOE B PE3yJIbTaTe H30XOPHOTO IMpoIiecca.

86. B mwmHape moja mopurHeM HaxoauTcs Bogopoa Maccoii 0,02 kr mpu temmeparype 300
K. Bomopon cHavana pactmmpuiicsi aquabaTHUeCcK, YBEIMYUB CBOW 00bEM B IISAThH pa3, a 3aTeM ObLI
CKaT U30TEPMHUUYECKH, IPUUYEM OO0BEM raza yMEHBIIWJICS B IATh pa3. HaliTu TemnepaTypy B KOHIIE
a1MabaTUYeCKOro PacIIupeHus: U paboTy, COBEPIICHHYIO ra30M.

87. Boznyx, 3anumaBmmii o6beM 10 1 npu nanenun 100 xlla, 6bu1 aguabaTtHo cxkaT 110
o0wvema 1 5. [Tox kakuM 1aBI€eHUEM HAXOJUTCS BO3AYX IOCIE CKATHS?

88. [Ipu anmrabaTHOM pacHIMPEHUH KUCIOPOIa B KOJIMYECTBE 2 MOJb, HAXOASIIETOCS MPU
HOPMAJIbHBIX YCIOBUSX, €r0 00bEM yBeIHUUiICsS B Tpu pa3a. OnpenenuTs: a) i3MEHEHUE BHYTPEHHEH
SHEpruu rasa; 0) paboTy pacIIMpeHus rasa.

89.  Asor, HnaxommBmmmiicas mpum Temneparype 400 K, mnoaseprim aamabatHOMY
pacmmpenuio. [1pu 3ToM ero o0beM yBenu4miIcs B IATh pa3, a BHYTPEHHSI SHEPTHsl yMEHbIIMIIACh Ha
4 x/Ix. OnpenenuTs Maccy a3ora.

90. IIpu ammabaTHOM pacIIMpPEHWH KHCIOpPOAa C HadanbHOW Temmeparypoir 320 K
BHYTPEHHSISI DHEprus Traza yMmMeHbImiach Ha 8,4 k/[k, a ero oObeM yBenu4mics B JECATh pas.
OrmpenenuTh Maccy KHCIOpPOAa.

91. Ta3 comepmaer mmkn Kapao. Temmneparypa HarpeBaTenss B TpU pa3a BBIIIE
TeMIIepaTypbl XolIoAuIbHIKA. Kakyto paboTy COBEpIINT Ta3, eciau Moay4yuT oT Harpesatesns 41,9 kJx
TETJIOTHI?

92. WneanpHas TeruioBas MaliMHa, padoTaromas no nukiay KapHo, moiydaer 3a Kaxablid
nukan or Harpesarens 600 kamopuii terorel. Temneparypa HarpeBarens 400 K, temmeparypa
xonommibHUKA 300 K. Hatitu paGoTy, coBepiraeMyro MaluHOM 3a OJTWH UK, ¥ KOJTMYECTBO TETUIOTHI,
OTJIaBa€MO€ XOJIOUIIbHUKY 32 UK.

93. MUpeanbHas XonoauJbHAs MallMHa, paboraromias mo oOpatHomy mukiy KapHo,
COBEpINaeT 3a OAWH IHUKI paboty, paBHyto 37 kJlk. Ilpm sTom oHa Oeper Terio OT Tema ¢
temneparypoit —10 0C u mnepenaer Temy c¢ temneparypoit +17 O0C. Haiitu: a) KIIJ| umkina; 0)
KOJIMYECTBO TEIUIA, OTHATOTO y XOJIOJHOTO Tella 3a IUKJI, B) KOJIMYECTBO TEIUIa, MEPEIaHHOTO
ropstueMy Telny 3a OJIUH LIHKJI.

94.  UpeanbHbiii ra3 cosepmiaer mukn Kapao. Temmeparypa narpeBatens 500 K,
xonoaminbHUKA 300 K. Pabota nzoTepmudeckoro pacmmpenus ra3a cocraisiet 2 k. OnpenenuTs:
a) repmuueckuii KI1/1 mukiia; 6) KOTH4ecTBO TEIUIOTH, OTJaHHOE Ta30M IIPU U30TEPMUYECKOM CHKATHH
XOJOAWIBHUKY.

95. WneanbHBI ABYXaTOMHBIN Ta3, KOJWUYECTBO KOTOPOTO 3 MOJIb, 3aHUMAIOIIHK 00beM 5
1 U Haxojsmuicsa nox aasinennem 1 MIla, noaseprinu nzoxopuomy HarpeBanuto 10 500 K. Ilocne
9TOr0 Ta3 TOJBEPIIIM HM30TEPMHUYECKOMY PACHIMPECHUIO O HAYAJILHOTO JABJIICHHS, a 3aTeM OH B



pe3yiabTaTe U300apHOro cKaTHs ObUT BO3BPAIIIEH B UCXOAHOE cocTosiHUE. [locTponTs rpaduk ukna u
onpenenuts ero repmudeckuii KIT/1.

96. WneanbHblii Ta3, ABISIOMUNACS pabOYMM TEJIOM TEIJIOBOW MAIIUHBI, COBEPIIACT IIUKII,
COCTOSIIMN M3 IMOCJEA0BATEIbHBIX MPOILIECCOB — M300apHOT0, aanadaTHOTO W U30TepMHUUYECKOro. B
pe3ynbrate n3obapHoro mporecca raz Harpesaercs ot 300 K mo 600 K. Onpenenuts TepMUYECKHIA
KIIJI nBurarens.

97. B pesynbpTare M30XOpHOrOo HarpeBaHHsl BOAOpOoAa Maccod m=l r ngaBjieHHe rasa
YBEJIMUYMIIOCH B ABa pa3a. Onpenennuts n3MeHeHue AS 3HTpoNnuH rasa.

98.  Kucnopon maccoii m=2 Kr yBEIWYWI CBOH O0OBEM B IATH pa3 B IEPBOM CiIydae
U30TEPMHUYECKH, @ BO BTOPOM — ajuabaTHo. HaliTH M3MEHEHUsT SHTPOIUH B KXKIOM M3 yKa3aHHBIX
HPOLIECCOB.

99.  Kpacnas rpanuna dorodpdexra as cepedbpa paBHa 0,29 mxm. Uemy paBHa paboTa
BBIXOJ1a 3JICKTPOHOB U3 cepedpa?

100. Kpacnas rpanuna ¢orodddekra s HekoToporo Meramia 275 uM. YeMy paBHO
MUHUMAJIBHOE 3HAYCHHUE YHEPTUH (POTOHA, BBI3bIBAIOIICTO (POTOIPPEKT?

101. TIlmacTwHa OCBEMIACTCSI MOHOXPOMATHYECKUM CBETOM, JHEPTHsl (POTOHOB KOTOpOro 3,5
5B. Uemy paBHa paboTa BbIXOAa AJI MaTepuaia IUIACTUHBI, €CIIM MaKCUMallbHas KHWHETHYecKas
9Heprusi GOTOICKTPOHOB paBHa 1,5 3B?

102. Tlotokx ¢oTtoHoB c oHeprueir 15 »B BeIOMBaeT W3 Meramia (HOTOXIEKTPOHHI,
MaKCHUMajbHasi KHHETHYecKas SHEeprusi KOTOPbIX B 2 pa3a MeHble paboTel BbIxoAa. Kakopa
MaKCHUMaJIbHasi KHHETHYECKasi SHEPTUsl 00pa30BaBIINXCs (POTOIIIEKTPOHOB?

103. Ilepumon momypacmaja HEKOTOPOTO paJAHOAKTHBHOTO N30TOMA paBeH 24 yacaM. 3a Kakoe
BpeMs pacrnazercs 1/4 yacTh HauaJIbHOTO KOJIMYECTBA S/I€p PaliOaKTUBHOTO U30TOMNa?

104. OmpenenuTh, BO CKOJIBKO pa3 HA4albHOE KOJIMYECTBO SJEP PAJINOAKTUBHOTO U30TOMA
YMEHBIIUTCA 32 3 TOJ1a, €CJid 3a 1 TOJl OHO YMEHBIUIIOCH B 4 pa3a?

105. B navanpHbIi MOMEHT BpeMeHU Obuto 1000 aTOMHBIX siep W30TONA C IMEPHOJIOM
nosnypacnaaa 5 MunyT. CKOJIBKO siIep 3TOro M30TONa OCTaHeTCs HepacnaBmumucs yepes 10 Munyt?

106. AKTHBHOCTH HEKOTOPOIO paJMOAKTHBHOIO M30TOINA B HAYaJbHBIH MOMEHT BpPEMEHHU
cocraBisuia 100 bk. Omnpenenuts €ro akTUBHOCTh 4Y€pe3 MHTEpPBaJl BPEMEHM, PaBHBIM IOJOBUHE

nepuoza rnoxypacnaja.

107. OmnpenenuTh mepuoa Moidypacnaaa paJId0aKTUBHOTO HM30TOMA, eciu 5/8 HadaabHOTO
KOJIMYECTBA SIJIEP 3TOT0 U30TOIA pacnayioch 3a t = 849 c?

108. Haiitn jyiiHY BOJHBI JIe Bpos ist 2JIEKTPOHA, TTPOIISAIIETO Pa3HOCTh MTOTCHIINAJIOB
100 B.

109. Haiitu nymny BosHBI 1e Bpoiiis 1uist aiekTpoHa, Jetsiiero co ckopoctbio 1000000 m/c.

110. Haiitu nimHy BOJIHBI e Bpoiins 11 a5eKTpoHa, HMEIOIEero KUHETHUECKYI0 SHEPTHIO B
10 x3B.



MeTtoauyeckue MaTepuajbl, XapaKTepHU3yIole NPoueaypPbl OlleHUBAHUS

Ha ocHoBe THMOBBIX 3aJaHuil mpernojaBaresieM (OPMHUPYIOTCS KOHTPOJIbHBIC 3aJaHHs IS
CTYJIEHTOB: TeopeTuueckuid Bompoc (6mok 1), 5 3amanuit B TectoBoit opme (Onok 2) u 3amadga,
Tpebyrolas pa3BepHyToro pemieHus (0J10k 3). Pe3ysibTaToM BBITIOTHEHHS 3aJaHUs SIBJISICTCS TPOIICHT
MPAaBWIBHEIX OTBETOB. C yU4eTOM WHIUBUAYATHHOTO CEMECTPOBOTO PEUTHHTA CTYeHTa (hopMHpyeTCs
9K3aMCHAI[MOHHAs OICHKA.

MaxkcumanbHasi cymma 0asuioB, HaOupaemasi CTyIeHTOM 1o aucuurinHe pasHa 100.

Onenka | Ouenka 1o uikaie ObocHoBaHue Yposens

B chopmuposannocmu
Oanax KOMNemeHyuil
bonee | «OTauuHO» Coneprxanue Kypca OCBOCHO Buicokuit yposens
80 MOJIHOCTBIO, 0€3 TPOOEIIoB,

HEOOXOAMMBIE PAKTUYECKUE
HaBBIKH PaOOTHI C OCBOCHHBIM
MartepuaioM cOpMUPOBAHBI, BCE
IPeIyCMOTPEHHBIE IPOTPAMMOM
o0OydeHus yueOHbIe 3aJaHus
BBITTOJIHEHBI, KAYECTBO UX
BBITIOJTHEHUS OIIEHEHO YHCIIOM
0aJyIoB, OJU3KUM K

MaKCUMaIIbHOMY
66-80 | «Xopormio» CoaepxaHue Kypca OCBOEHO IIpoosunymutii
MOJIHOCTHI0, 0€3 MpoOeIioB, ypoeeHb

HEKOTOpbIe MPAKTUYECKHE HABBIKU
paboThI C OCBOEHHBIM MaTEpHAIIOM
chopMHpPOBaHbI HEJOCTATOUYHO, BCE
MPEyCMOTPEHHBIE TPOTPAMMO
o0yueHHsl yueOHbIe 3aJaHHsI
BBIINIOJIHEHBI, KAYECTBO BBLIIIOJTHEHUA
HU OJIHOTO U3 HUX HE OLICHEHO
MHUHUMAJIBbHBIM YHCJIOM 6aJ'IJ'IOB,
HEKOTOpbIE BUbI 33/1aHUI
BBITMTOJIHEHBI C OITNOKaMH




50-65

«Y IOBIIETBOPUTEIILHO»

Copneprkanme Kypca OCBOCHO
YaCTUYHO, HO MPOOEITBI HE HOCST
CYILIECTBEHHOI'O XapaKkTepa,
HEOOXOIMMBIC TIPAKTUYCCKUE
HaBBIKA PabOTHI C OCBOCHHBIM
MaTepHajioM B OCHOBHOM
c(hopMHUPOBaHBI, OOJILITUHCTBO
IPEYyCMOTPEHHBIX MPOTrPaMMONn
00yueHus1 yueOHbIX 3aJaHUI
BBINOJIHEHO, HEKOTOPBIE U3
BBIMOJIHCHHBIX 33JJaHH, BO3MOYKHO,
COJIepXKAaT OIMNOKH

Ilopozoewiit yposens

Memnee
50

«HeynoBneTBOpUTEILHO»

ConepxaHue Kypca HE OCBOEHO,
HE00X0/IMMbIE PAKTUYECKUE
HaBBbIKU pabOThI HE
c(OpMHPOBAHBI, BHIOJIHEHHbIE
yueOHBbI€ 3aJIJaHUs COJepKaT
rpyObI€ OMIMOKHU

Komnemenuuu ne
chopmuposansvi

1.
1)
2)
3)

2.
1)
2)
3)

3.
4)
5)
6)

4.
1)
2)
3)
4)

5.
1)
2)
3)
4)

6.

3. 3agaHus B TeCTOBOI (popMe MO TUCHHUIINHE
[Ipumeps! 3ananuii:

HepeMemeHHe — 9TO.

JIMHMSL, 110 KOTOPOM JBUTaIoCh TEJIO
BEKTOp, MPOBEJICHHBIN U3 HAYAJILHOT'O MTOJIOKEHHS TeJla B KOHEYHOE
JUTMHA TPAKTOPHH, [0 KOTOPOH JABUTajioCh TEJIO

BekTop MrHOBEHHOM CKOPOCTHU HAIIPaBJICH I10:
KacaTeJIbHOM K TPAEKTOPHUH JIBHKCHUS

MNEPpEMCIUICHUTIO TOYKH

paauycy KpUBU3HBI TPAEKTOPUHU

BexTop cpenHeit ckopocTH HarpasJieH I10:
KacaTeJIbHON K TPAEKTOPHHU JIBUKECHHUS

MEePEMENICHUIO TOUKHU

panuycy KpUBU3HBI TPAEKTOPUH

CKOpoCTh U3MEHEHHUS BEKTOPA UMITyJIbCa MAaTEPUaIbHOW TOUKH BO BPEMEHHU paBHa:
VU3MEHEHUIO KHHETUYECKON SJHEPTrUU TOUKHU
cuJe, NEUCTBYIOIIEH Ha TOUKY

CKOPOCTH TOYKH
YCKOPEHUIO TOUKHU

Teno GporreHo co ckopocThio 10 M/c Mo yriioM TpUALATh TPagycoB K ropu3oHTy. He
YUUTBIBasl CONMPOTUBIIEHUS BO3/yXa, ONPEIEIUTh BEIMYMHY CKOpPOCTH Tena uepe3 0,5 ¢ mocne Havana
nBroKeHus. [IpHHATE g paBHBIM JECATH METPaM Ha CEKyH]ly B KBaJpare:

5

8,65
17,3
1,73

COBOKyHHOCTB CUCTCMbI KOOPAHWHAT U YaCOB, XXCCTKO CBA3AHHBIX C TCJIOM OTCYCTA,

Ha3bIBACTCA:

1)
2)

MHEPLHAIBHON CUCTEMOM OTCUETa
MEXaHUYECKON CUCTEMOU



3) CHCTEMOIi oTCYeTa

7. Ecmu vactuma paBHOMEPHO IBMXKETCS MO OKPYXKHOCTH, TO €€ TaHTEHIMaJIbHOE
YCKOpEHHE:

1) YBEITUYUBACTCS

2) YMEHBIIAETCS

3) HE M3MEHSAETCS

4) pPaBHO HYJIIO

8. IlepBbiit 3ak0oH Hpr0TOHA HA3bIBAIOT 3aKOHOM:

1) COXpaHCHHS UMITYJIbCa

2) WHEPIUH

3) U3MEHECHHS UMITYJIbCa

9. Bropoii 3akoH Hpr0TOHA Ha3bIBalOT 3aKOHOM:

1) COXpaHEHHS UMITYJIbCa

2) HUHEPIUH

3) U3MEHEHHS UMITYJIbCa

10. C yBenmmyeHrEM Macchl T€Ia €ro UMITYJIbC:
1) He u3meHseTcs

2) yBEJIUYUBACTCS

3) yMeHbLIaeTCs

ITomubmin MEPEUCHb TCCTOBLIX 3a,I[aHPII>i C YKa3aHUEM IIPABUJIbHBIX OTBCTOB, PA3MCILCH B OaHke
BOIIPOCOB ~ Ha  MH(GOPMAalMOHHO-00pa30BaTeIbHOM  MOpTaje€  MHCTUTYTa IO  CCBHUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=392&category=26857%2C10204&gbshowtex
t=0&recurse=0&recurse=1&showhidden=0

OLICHKa pPaCCUUTBIBACTCA KaK MPOUCHT MPABUJIIBHO BBIITOJIHECHHBIX TECTOBBIX Sa)laHI/Iﬁ n3 ux
o0mIero yuca.



