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1. Ileau ocBOeHNSI AUCHMIIIHHDI.

K 0cHOBHBIM 1eJISIM OCBOCHUS TUCHUIUINHBI «DPU3KKa B TPOU3BOCTBEHHBIX
U TEXHOJIOTUYECKHUX MPOLIECCax» CIEIyeT OTHECTH:
— @opMUpPOBaHNWE HAYYHOTO MHUPOBO33PEHUS M COBPEMEHHOTO (hHM3MUECKOTO
MBIIIICHHUS,
— MPUOOPETeHHE MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX IJISI HU3YUYCHHUS
€CTECTBEHHOHAYYHBIX, 001Ienpo(ecCHOHATBHBIX U CIEIUATbHBIX TUCHUTLINH
K  ocHoBHbIM 3agayam  ocBoeHMs aucuuruimHbel  «Duszuka B
MIPOM3BOJCTBEHHBIX U TEXHOJIOTMUYECKHUX MPOIECCaX» CAEAYET OTHECTH:
— W3yuenue oOmieit pusuku B 00bEME, COOTBETCTBYIOLIEM KBaTU(UKALNUN
OakanaBpa

2. Mecto nucuuninnbl B cTpykrype OOII 0akanaBpuara.

Juciunnuna « u3nka B IPOU3BOJACTBEHHBIX U TEXHOJIOTUUECKUX MTPOIECCax»
otHocuTcs K ©OasoBoit uactm (bl.1.) ©6a3oBoro mwmkina (Bl) ocHOBHOM
obpasoBarenbHOMN IporpamMmbl OakanaBpuata (OI1).

«®uzuka B  NOPOU3BOJCTBEHHBIX UM  TEXHOJIOTMYECKHX  IPOLECCAX»
B3aHMOCBSI3aHA JIOTUYECKH M COJEPKATEIbHO-METOJUYECKA CO CIEIYIOIIUMU
nuctuminHamu OIT

B 6a3o601i vacmu 6azoeoeco yuxkna (b1.1.):

— Bricuiasg matemaTuka;
—TeopeTnyeckas MEXaHUKA;
— DIIEKTPOTEXHUUECKHE OCHOBBI MAIIIMHOCTPOUTEIbHBIX TEXHOJIOTHIA;

B sapuamusenoii wacmu 6azosozo yuxna (b1.2.):

— TexHonornyeckue MalivHbl 1 000pyA0BaHUE SIS osrydeHus u3aenuid B OM/I;

3. Ilepeyenn NJIaHMPyeMbIX Pe3yJIbTATOB 00yUYEeHUsI 1O JUCIHUIINHE
(MOyJ110), COOTHECEHHbIE C IIJIAHMPYEMbIMHU Pe3yJIbTaTAMM 0CBOCHHS
o0pa3oBaTe/ibHOI POrPpaMMBbl.

B pesynprate OCBOGHHMS JOUCHUIUIMHBI (MOAYJs) Y  OOyYaroIIMXCS
bopMHUpYIOTCS  CIIEIYIONME KOMIETCHIIMM W JIOJDKHBI  OBITh  JOCTUTHYTHI
CeNyIoNure Pe3ynbTaThl 0Oy4YeHHUsST Kak 3Tam (POPMUPOBAHUS COOTBETCTBYIOIIMX
KOMIIETEHIIN U



B pesyiabTarte

OCHOBHBIC 3aKOHBI

OCBOCHHA
Kon o0pa3oBaTebHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIETCHIIUH NPOrpaMMbl 00y4eHHs 0 JTUCHHUILINHE
o0yyaromuiics 10J7KeH
00J1a1aTH
OIIK-1 YMEHHE UCIIOIb30BaTh 3HATh:

OCHOBHBIC 3aKOHBI U ITOHATUA (bI/ISI/IKI/I

€CTECTBEHHOHAYYHBIX ® OCHOBHBIC (PH3UYECKUE METOBI
JIUCIUATIIVH B UCCIIeIOBAHUS
npodeccuoHanbHOM YMeTh:
JIEATEIIbHOCTH, ® TIPUMCHATH (PU3HUYCCKHE 3HAHUS K PEIICHHUIO
IIPUMEHATH METObI MPAKTHUYCCKUX 3aaa4
MaTeMaTUYECKOro ® JICIIONIb30BAaTh MATEMAaTHYCCKUH anmapar
aHaIM3a U NpY BBIBOJIC (PUBHUCCKHUX 3aKOHOB
MOJEIUPOBAHHUS, ® [UTAaHHPOBAThH M BBIIOIHATH yueOHOE
TEOPETHYECKOTO OKCIIEPUMEHTAILHO® H TEOPETHHECKO®
9KCIIEPUMEHTAIBHOTO ucclenoBanne pU3NIecKux SBICHUN
HCCIENOBAHUS BJIALCTR: . .

® CHCTEeMOH TEOPETHYECKUX 3HAHHH 110

(uznke

® METOJIONIOTHEH 1 METoIaMH (PU3UIECKOTro
JKCIIEpUMEHTA

® HaBBIKAMH PENICHUS] KOHKPETHBIX 3a1a4 W3
pasHbIX oOnacTeil (U3NKK HA YPOBHE,
COOTBETCTBYIOIIEM TPEOOBAHUSIM
obmmenpodeccuoHaTLHON MOATOTOBKU
OakanaBpa

4. CTpyKTYypAa U coJaeprKaHue JUCUMILIMHBI.

OO6mast TpyA0EMKOCTh AUCHUUIUIIMHBI COCTABISET 8 3a4eTHBIX €IUHUIIBI, T.€.
288 akamemmueckmx uacoB (M3 HuX 144 dyaca — camocrosTenbHas padorta
CTYJE€HTOB).
Ha nepBom Kypce B mepBOM CEMECTPE BBIJEISAETCS 2 3aU€THbIE €AUHMUIIbL, T.€. 72
aKaJeMUYecKHX vaca (13 HuX 36 4acoB — CaMOCTOSITENIbHAS paboTa CTYACHTOB).
Ha nepBoM Kypce BO BTOPOM CEMECTpPE BbIIEIACTCS 3 3aU€THbIE €AUHHUIIBI, T.€. 108
aKaJeMUYECKHUX 4acoB (M3 HUX 54 yaca — caMOCTOsITENIbHAS paboTa CTYAEHTOB).
Ha BTOpOM Kypce B TpeTbeM ceMecTpe BblAeseTcs 3 3a4eTHbIE €AUHUIIBL, T.€. 108
aKaJeMHUYECKHUX 4acoB (U3 HUX 54 Jaca — caMOCTOsTeIbHAs paboTa CTyACHTOB).

Pacnipenenenne ayJuTOpHBIX 4YacoOB IO BHUJAM 3aHATUH MPOU3BOIAUTCS

CJIeIYIOLIUM 00pa3oM.



IlepBrlii cemecTp: JIEKUMU — HET, JabopaTopHble padoTel — 1 yac B Hepento (18
4acoB), CEMUHAPHI M TIpaKTUUYeCKue 3aHaTusi — 1 yac B Henmemto (18 gacos), popma
KOHTPOJIA — 3a4€T.
Bropoii cemecTp: nekiuu — 1 yac B Henemto (18 yacoB), mabopatopHbie pabOThI —
1 yac B Henemto (18 yacoB), ceMrHaApPHl U MPAKTUYECKHUE 3aHATUS — | Yyac B HEJEIO
(18 gacoB), hopma KOHTPOJIS — PK3AMEH.
Tpetnii cemectp: nexiuu — 1 gac B Hexento (18 gacos), maboparopHbie pabOTHI —
1 yac B Henemro (18 yacoB), cEeMUHAPHI U MPAKTHYECKHUE 3aHATHS — 1 4ac B HEJENIO
(18 wacoB), hopma KOHTPOJISI — IK3aMEH.

CtpykTypa u conepkanue JUCHUIUIMHBI «Du3uka B MpOU3BOACTBEHHBIX U
TEXHOJIOTUYECKHX IMpolleccax» IO CpoKaM H BuAaM padOThl OTPaKEHbI B
MPUIIOKEHUH A.

Conep:xkanue pa3aejioB TUCHUILTHHBI

IlepBrlii cemecTp
BBenenue B pusnueckuii JJaOOPaTOPHBIIA MPAKTUKYM
[Ipsimble 1 KocBeHHbIE (pu3myeckue uzmepenus. OOpaboTka pe3yIbTaToOB
U3MEPEHUN U SKCIIEPUMEHTAIIBHBIE TOTPEIIHOCTH

KuHemaTuka nocrynarejbHOro ABHKEHUS

@usnuecknii BexTop. Ilonarne opra. Teopus otHocurensHOCTH [ anuies.
[lonoxxeHne W €ro OTHOCUTENBHOCTb. TpAaeKTOpUs MAaTEpUAIBHONM TOYKH.
Conpukacaromascs INIOCKOCTb U CONPUKACAOIIAACA OKPYKHOCTb. DJIIEMEHTApPHOE
IIEPEMEIICHNUE U MIEMEHTAPHBIN yTh. CKOPOCTh IBUKEHHUS U €€ OTHOCUTEIBHOCTb.
[IpyHiun cynepno3unuu ABWXKEHUH. YckopeHue. KacarenpHOe M HOpPMalbHOE
yckopenus. JlekapToBa cucrteMa KoopauHaTr. KuHeMaTnueckue 3aKOHbl IBHKECHHUS.
[ToctymarensHoe nBMkeHNE abcomoTHO TBEporo Tena (ATT).

JAMHaAMHKa MOCTYNATEIbHOI0 ABHKEHUS

[TonsiTue cuibl. AGCOMIOTHOCTD CUJTBI B KJIacCu4eckoi mexanuke. [lonstus
PAaBHOJICHCTBYIOLIEH U cOCTOsIHUS NOKOs. [1epBriit 3akoH HeroToHA. MHEpUIMaIbHbBIE
cucteMbl orcu€ra. Bropon 3axkoH HproToHa M 3akoH BceMHpHOro TArorTeHws.
Nmmnysibe v 3aK0H ero u3meHenus. Tpetuil 3akoH Hpl0TOHA 1 COXpaHEHHE UMITYJIbCa
3aMKHYTOU cuctemsl. LleHTp Macc cucteMsl. Y gapsl U B3pBIBBI.

Pa0oTa u 3Heprus B NocTynaTeJJbHOM ABHKEHUHU
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[TonsiTne cuoBoro moJisg. DieMeHTapHas paboTa u paboTa HA KOHEYHOM
nepeMenieHur. MomrHocTh. KuHeTHdeckass SHEprusi W 3aKOH e W3MCHCHUS.
Teopema Kénura. IloTeHIMaTbHBIC CHJIOBBIC MOJISI W MOTEHIMAIbHAS SHEPTHS.
3aKOH WU3MEHCHHS IMOTCHIMAIbHOW SHepruu. HemoTeHIMaabHble CHIIOBBIC TOJIS.
[Tosie cu CONPOTHUBIICHUS KaK MPUMEpP HEMOTCHIUAIBHOTO CHJIOBOTO TIOJIS.
Mexanudeckasi SHEpPTUs U 3aKOH e€ n3MeHeHus. KoHcepBaTHBHBIC CUCTEMBI.

KunemaTuka BpamarTe/JibHOI0 ABUKEHUSA

DNeMEHTapHbI yroja MOBOPOTa M YIJIOBas CKOPOCThb. CBSA3b MEXKIY
AJIEMEHTAPHBIM YTJIOM MOBOPOTA U 3JIEMEHTapHBIM nepemenieHueM. CBsi3b MEXIY
YIJIOBOM U JIMHEWHOM CKOPOCTSAMH. YTJIoBO€ yckopeHue. KacarenbHoe u
HOPMAaJIbHOE YCKOPEHUS BO BPAIIATEIIBHOM JIBWXEHUU. BpaliarenbHoe NBUKEHUE
ATT. CooTHOLIEHNHE MEXKAY BPAIIATENIbHBIM U MOCTYIATEIbHBIM IBUKEHUSAMMU.

JAnHaMuKa BpalIaTe/JIbHOI0 ABUKECHUSA

MoOMEHT UMIyJibca © MOMEHT CHJIbl. 3AKOH U3MEHEHUS MOMEHTa UMITYJIbCa.
OTHOCUTENBHOCTh MOMEHTA UMMYJibca. MOMEHT UMITYJIbCa U YIJ0Bas CKOPOCTb.
MomeHT uHepunu. OCHOBHOE YpaBHEHUE JWHAMHUKH BPALIATEIbHOIO JBUKEHHUS
ATT. OceBbie MOMEHTBI HHEPIIMK HEKOTOPBIX Ted. Teopema Illtelinepa. PaboTa u
KMHETUYECKasi JHEprus BO BpallaTesibHOM JABWKEeHUM. [Ipeneccus. Ananorus
MEXK1y MOCTYNATEIbHBIM U BPAIIATEIbHBIM JIBUKCHUSIMU.

Bropoii cemecTp

Hanpsax€éHHOCTD 3JIeKTPOCTATHYECKOI0 M0JIA

DJIEKTPUYECKUN 3aps] KAaK HMCTOYHUK DJJIEKTPOCTATHYECKOTO IOJsA. 3aKOH
Kynona. Ilpuniunel Onmu3koAecTBUS U nanbHoAeicTBUA. [loHsTHe duzmueckoro
noJig. JIEKTPOCTATUYECKOE TMOJi€ KaK YacTHhIM ciy4ail (u3MYecKoro moJs.
MatemaTuyecKkue moJisi Kak crnoco0 OnMMCcaHus HEMPEPHIBHO pacipeeIEHHON MaTepuu.
Hanpsok€HHOCTE Kak cuiioBas XapaKTEPUCTHKA DJIEKTPUYECKOro nouist. IlpuHiun
CYyNEPHO3ULHHA DJIEKTPUYECKUX II0JEd B NPUMEHEHMM K HanpspkéHHocTu. Ilose
aunossi. OcoO0EHHOCTH CHUJIOBBIX JMHHMNA MOJSHANPSXKEHHOCTH 3JIEKTPOCTATUYECKOTO
nosia. [lotok Bektopa HampspkéHHocTH. Teopema Octporpaackoro-I'aycca (OI') B
Bakyyme. [Ipumenenue teopembl OI' miis pacuéra HaNpsHKEHHOCTU paclpeeEHHbIX
VUCTOYHUKOB.

IoTeHMA 3JIEKTPOCTATHYECKOTO MOJISA
[loTeHmmansHOCTH 3JIEKTPOCTATUYECKOTO OJIs. IHoTenmman KaK
SHEPreTHYeCcKasi XapakKTEPUCTUKA BJEKTpocTaThueckoro mnoiis. CBsi3b  MEXIY



HaIIpsHKEHHOCTBIO M NMOTEHUHAIOM. [IpMHIMN Cyneprno3unuu 37€KTpOCTaTUYECKUX
noJiel B MpUMEHEHUH K notenuuany. Hanpsokenue. PaboTa 31eKTpoCcTaTHYeCKUX CUIl
Ha MepeMeIleHnd MTPOoOHOTO 3apsiia. DHEPTUS] CUCTEMBbI 3apsI0B.

JAM3JIeKTPUKH U NPOBOJHUKH B JJIEKTPOCTATHKE

Jnsnextpuueckas cpena. [Tossipusanus. Jnsnextpuueckas
BOCIIpUUMYMBOCTh.  Teopema OI' B nuodnekrtpuke.  [udnexkrpuueckas
IIPOHULIAEMOCTb. DIIEKTPUUECKOE CMEILICHUE (MHIAYKIIMS). ITonsTue
AJIIEKTPOCTATUYECKOr0 ITPOBOAHUKA. Pacrpenenenue 3apsaa 1o ero noBEpXHOCTH.
OnekTpuyeckas €MKOCTh YEIMHEHHOIO NPOBOJHMKA. B3amMHas €MKOCTbh ABYX
poBOJHUKOB. KoHIeHCAaTOpBl. DHEPIHs 3JIEKTPUUYECKOTO OIS,

3aKOHBI NOCTOSIHHOI'0 TOKA

BekTtop minotHoctn Toka. Cuna toka. 3akoH Oma B qud¢epeHunanbHONn
dopMe. YnenpbHOE CONpPOTUBIEHHE cpenbl. 3akoH OMa B MHTErpanbHON (opme.
ConportuBiieHHe ydacTka nenu. Jnekrpoiasrwxkynias cuina (D1C) yuactka. 3akoH
Jlxoyns-JleHna B uHTerpanbHoil U B tuddepeHuansioi popmax.

Marnerusm

MaruutHoe IoOjJ€ W €ro BO3IACHUCTBHE Ha ABWXKyluuecs 3apsasl. Cuia
Jlopenua. MaruutHas wuHAaykiua. Cuina  Amnepa. MarHuTHbIE MOMEHT U
BO3JICHICTBHE HA HETO MAarHUTHOTO 1OJIs1. FICTOYHMKN MarHUTHOTO 1OJIs. 3aKoH buo-
CaBapa-Jlarutaca. Marauthsiil notok. Teopema OI' my1st marautHOro noJisi. Pabora
cuibl Amnepa. 3aKOH MOJIHOTO ToKa U gu3ndeckas Teopema CTokca B BaKyyMe U B
MarHetuke. Hanpspk€HHOCTE MAarHUTHOTO 1OJIsl. MarHuTHas BOCIIPUAMYMBOCTD U
MarHuTHasi NPOHULAEMOCTh. JIMHElHbIE MAarHeTUKH (Aua- W HapaMarHeTUKu) U
HEJIMHEWHBIN MarHeTuku (peppomaruetukn). Hamaranuusanue peppoMarHeTHKOB:
KpUBas HayaJlbHOM HAMarHW4eHHOCTH, MpEIeiIbHas W HENpEACNbHbIC INETIIN
rucrepesuca. JKECTKHE U MATKNE MarHETUKH.

JIEKTPOMATHUTHAS HHAYKIUS

3akon @apanea u npaswio JleHma. BuxpeBoe snekTpuyeckoe moJIe.
Camounaykuusa. IlepexonHble mpouecchl B 3NEKTPUYECKOM Uenu. OHeprus
MarHUTHOTO MOJIS.

Tperuii cemecTp

YpaBuenuss MakcBeJliia
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Huddepennmansabie onepaTopbl TeOopuu Touist. MHTerpasbHbie TEOpEeMbI
teopun noiisi: ['aycca u Crokca. I[loTeHIManbHble U BUXPEBbIE BEKTOPHbBIE MOJIS.
CBeneHME MHTErPAIbHBIX YPaBHEHUHN 3JIEKTpOMarHeTusMa K auddepeHianbHbIM
ypaBHEeHUIM Makcgeria. TOK CMeleHus.

Kosie0anus

["apmonuueckue KoJieOaHmsl. HuddepennuansHoe ypaBHEHHE
rapMOHUYECKHX KoJIeOaHWW M ero oOiee perieHre. BeKTopHOEe TpencTaBIICHHUE
rapMoHn4YecKnx QyHKIHA. Mexanndeckne MasiTHUKY. M neanbHbIi Koyie0aTeIbHbII
KOHTYp. [apMoHmuYeckme KojaeOaHUS C DHEPreTHYECKOW TOYKH 3PEHUS.
3aryxatomue koJsiebaHus. BwiHyxkaeHHbIe KoseOaHus. Pe3oHaHC aMIUIUTYHbI.
Pe3onaHc ckopocT. AMIUIMTY/1a MOTJIOLIEHHS M aMIUTUTYAa TUCIIEPCUMU.

Boanbl

Bosmynienns MexaHndeckou cpenpl. BomHoBoe ypaBHeHue. BriBon
BOJIHOBOT'O ypaBHEHHUs U3 ypaBHeHHI Makcpemia. CBOMCTBa 3JIE€KTPOMArHUTHBIX
BojH. ['apmonmnueckne BosiHbL. PaszoBasg ckOpocTh. JlnmHa BoOJHBL. BosHOBOU
BEKTOp. MIHTEHCUBHOCTh TapMOHMYECKOW BOJHBI. [[akeTbl TapMOHUYECKUX BOJIH.
['pynnoBas ckopocTs. JJIMHA KOTEPEHTHOCTH. BpeMsi KOrepeHTHOCTH.

HNurepdepenuus

SABnenne untepdepenuuu. KorepentHsie ucrounuku. HeoOxomumbie u
JIOCTaTOYHBIE YCIOBUS KOTEPEHTHOCTH UCTOYHHUKOB. MIHTEepdepeHnus cheprudeckux
BOJIH. OniTHYecKui Xo/1. Y coBHs MHTEP(PEPEHIIMOHHOTO MAaKCUMyMa U MUHUMYMa.
Ycnosue BpeMeHHoi korepeHTHOCTH. Cxema lOnra. MuTtepdepenims B TOHKUX
m€Hkax. Kosnbna Herotona. [IpocTpaHcTBEeHHAs! KOTE€PEHTHOCTS.

JAudppakuus

SAsnenne maudpakuuu. Ilpunnun Irolirenca-®Openens. 3onbl Dpenens.
[TpsiMOTMHENHOCTh pacIpOCTpaHEHUs CBeTa B OJHOPOAHOM cpene. dudpakuums
@peHenst Ha KPYIJIOM OTBEPCTHM. Y CIIOBUE I'€OMETPUYECKOW ONTHKH. Y CIOBHE
mudpakmun Opayurodepa. Judpakaus Opaynrodepa Ha menTu U Ha OTHOMEPHOU
nudpakironHon pemérke. Judpakus dpayHrodepa Ha KpucTaLiax. Y CIOBHUE
Bynbda-bparra. Paspemaronias  crmocoOHOCTh  TU(PPAKIIMOHHONW — PEHIETKH.
AnpTepHaTUBHOE NpUHLKITY [toiirenca-OpeHens onucanue AMPpakIuu: napameTp
mudpakuuu. Judpakuus Opaynrodepa cxoasmuxcst BoaH. Onucanue audpakuuu
®payHrodepa miIoCKUX BOJH C MOMOIIBIO COOTHOIIEHUSI HEOTIPEAENEHHOCTEH.

Hoaspuzauust



[lonepedHOCT, BOJH W NOJSIPU3ALMOHHBIE  sABJIEHMS. J(marpamma
MHTEHCUBHOCTU. Marpuua KOT€peHTHOCTH M CTENEHb KOIEPEHTHOCTH OCEH.
Hopwmanbnusle koopauHatbl. llonspuszanuss B (ha30BO-HEKOTEPEHTHBIX BOJHAX:
HENOJISIPU30BaHHBI  CBET; IUIOCKONOJIIPU30BaHHBIM CBET; 3aKkOoH Maioca;
YACTUYHO MOJSPU30BaHHbIN cBeT. [lonsipuzanus B (a30BO-KOTEPEHTHBIX BOJHAX:
JeBasi U IpaBasi dJUIMIITUYECKas OJIpU3alus; Kpyrosas nosspusannsa. OnTuuecku
akTuBHbIE cpenpl llomspuzanvonHble MeTOABL: 3aKOH bprocrepa; IBOWHOE
JTY4YENpeNoOMIIEHUE; TUXPOU3M.

5. O6pa3oBaresibHbIEe TEXHOJOTHH.

Meronuka mnpenojaBaHus AUCHUIUIMHBL «Du3ukay mnpeaycMaTpuBaeT
WCITOJIb30BAHUE PA3IUYHBIX (DOPM TPOBEACHHS TPYIIOBBIX U WHIWBHUIYaTbHBIX
ayJUTOPHBIX 3aHATUH B COYETAHHMM C BHEAYJUTOPHOM paboToil C UEbIo
dbopMupoBaHUS U Pa3BUTHS MPO(HECCHOHATHLHBIX HABBIKOB CTYACHTOB.

1) MW3noxkeHwe JNEKIMOHHOTO MaTepuajga Mo  PSAy  paslielioB
compoBoxaaercs npeseHtauusimu Microsoft Office Power Point, Bkitouaronumu
UCII0JIb30BAHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXEM, MOJIeJIel, BUPTYaJIbHBIX
HKCIIEPUMEHTOB.

2) B xome nexnuid MPOBOASTCS JEMOHCTPAIMOHHBIC SKCIIEPUMEHTHI C
UCITOJIb30BAHUEM IKCIIEPUMEHTATLHOM 0a3bl Kadeapsl.

3) CryneHTsl BBINOJHAIOT J1a0OpaTOpHBIE PpabOTHl  (PU3HMUECKOTO
npakTUKyma B jabopatopusix kabenpbl «Dusuka». YueOHbIE MaTepHaNbl s
CaMOCTOSITeJIbHOM pabOThl MO MOATOTOBKE K JAOMYCKY U K 3aluTe J1abopaTOpHBIX
paboT CTyICHTHI MOTYT MOJy4aTh JUCTAHIIMOHHO C caifTa Kaeapsl.

4) IlpoBepka pe3yibTaTOB BHEAYAUTOPHOW  pabOThl  CTYJIEHTOB
OCYIIECTBIISIETCS C MMOMOIIBIO TIPOBEICHUS KOHTPOJIBHBIX PaboT, ompoca, 3aruThl
7ab0paTOpHBIX PaboT, a TaKKe MPUEMa IK3aMEHOB.

[Tpu mpoBenenny 3ausaTril Mo guciuiuinHe npuMensercs cuctema CJO -
Ims.mospolytech.ru. Ha mmardpopme C/1O no nuctuurmivae MOTyT OBITh
pa3MelleHbl yueOHble, METOANYECKUE U MHbIE MaTepHalibl, CHOCOOCTBYIOLINE
OCBOCHUIO JUCIUIUINHBI CTYICHTAMH.

[Ipu npoBeieHNH 3aHITHI TaKkKe MOTYT ObITh peaIM30BaHbl TaKue (POPMBI
kak BeOnHapsl (Ha mmatdopme ZOOM, Webinar, Webex), onnaiin TecTUpOBaHuUE,
MIPOMEKYTOYHAS aTTECTAIUS C TPUMEHEHUEM DJIEKTPOHHBIX CPEJICTB.



6. OueHovHbIE CpeCcTBA /51 TEKYIIEro KOHTPOJISA yCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTECTAIMH MO0 UTOraM OCBOEHMS TMCUMILINHBI U Y4eOHO-
MeTOAMYeCcKoe o0ecnedyeHue cCaMoOCTOATEILHOH padoThl CTY/IEHTOB.

B mpouecce oOydeHHs HCMONB3YIOTCS CIEAYIOUIME OLEHOYHBIE (DOPMBI
CaMOCTOSITEJIbHOM padOThl CTYAEHTOB, OLICHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIA

YCIIEBAEMOCTH Y ITPOMEKYTOUHBIX aTTECTALIAN:

B nepBoM cemecTpe

— BBIMOJHEHHE U 3alIUTa YETHIPEX JTa00PaTOPHBIX pabOT MO MEXAHUKE;
— BBINOJIHEHHUE YETHIPEX KOHTPOJIbHBIX PaldoT;

— PETYJISIPHOE IIPOBEICHUE YCTHBIX OIPOCOB;

— 3a4€T 1o paszpeny «MexaHukay.

Bo BTOpOM cemecTpe

— BBINIOJIHEHHE U 3alllUTa YETHIPEX JTAOOPATOPHBIX PA0OT MO AIEKTPOMArHETUZMY;
— BBITNIOJIHEHUE YETHIPEX KOHTPOJIBHBIX PalboOT;

— peryJsipHOE€ MPOBEJIEHUE YCTHBIX OMPOCOB;

— BK3aMEH M0 pazzeiy «IEKTPOMArHeTHU3M»

B TpeTrhem cemecTpe

— BBINIOJIHEHUE U 3aIlIMTa YETHIPEX JTAOOPATOPHBIX PA0OT IO ONTHUKE;
— BBITNIOJIHEHUE YETHIPEX KOHTPOJIBHBIX PaldoOT;

— peryJsipHOe IPOBEJIEHUE YCTHBIX OMPOCOB;

— sKk3ameH 1o pasneny «Konebanws, BOJHBI, ONTHKA»

OOpasupl 3amaHuil 7S TPOBEACHUS TEKYIIEro KOHTPOJIS: KOHTPOJBHBIX
paboT, BONPOCOB JIs1 YCTHOT'O OMPOCA, BOIPOCOB JIJIsl 9K3aMEHOB, a TAK)KE OMJIETOB
JUIsl 5K3aMEHOB IPUBEICHBI B IPWIOKECHUH 2.

6.1. @oHJ OLIEHOYHBIX CPEACTB JJIS NMPOBeACHUS MPOMEKYTOYHOM aTTecTAluu
00y4aromuxcs no JMCUMILINHE (MOIYJIIO0).

6.1.1. IlepeyeHb KOMIeTeHIMI ¢ yKa3aHHeM 3TanoB UX (OPMHPOBAHHUSA B
npoiecce 0CBOeHNs 00pa3oBaTeIbHOM MPOrPaMMBbI.

B pesynbrare ocBOeHHS AUCHUIUIMHBI (MOAYJsl) (OPMUPYIOTCS CIEAYIOIIUE
KOMITETEHIIUH:



Kon B pe3yabTare ocBOeHUS 00pa30BaATEILHON MPOrPaMMbl 00y4aKOIIMHCS
KOMIIeTEHIITUH TOJI:KEH 00,1a1aTh
OIIK-1 YMEHHEM  MCIIOJB30BaTh OCHOBHBIE 3aKOHBl  E€CTECTBEHHOHAYYHBIX

JTUCIUIIIIMH B TPO(ECCHOHATBLHON JeSTEIHHOCTH, MPUMEHSTh METOJbI

MAaTEMaTHYICCKOI'O

aHaJIu3a

OKCIICPUMCEHTAJIBHOI'O UCCIICAOBAHUA

H  MOJACIMPOBAHUA,

TCOPCTUYICCKOTO U

B mpouiecce ocBoenust 00pa3oBaTenbHOM MPOrpaMMBbl TaHHBIE KOMIIETEHIINH, B TOM

YUCJIC HMX OTACJIbHBIC KOMIIOHCHTHI, Cl)OpMI/Ipy}OTCH II03TAaIlHO B XOA€ OCBOCHMUIA

00y4JaImUMHUCs JUCHUIUIUH (MOIyJiel), MPaKTUK B COOTBETCTBUU C y4eOHBIM

IUTAHOM U KaJICHJapHBIM rpadukoM yueOHOTO Ipolecca.

6.1.2. Onucanue nmokaszaresjeil U KpUTepUeB OLIEHNBAHUS KOMIIETEHIIU,

(opMupyeMBbIX 110 UTOraM OCBOEHUS JUCHUIIHMHBI (MOIYJIfA), ONMCAHUE IIKAJ

OIlCHUBAHUA

IToka3arenem OLICHUBAaHUA KOMH@TGHHI/Iﬁ Ha PpPa3IMYHBIX JTallax HnXx

dbopMHUpOBaHUS SBISETCS JOCTHKEHHE 00yUarOIIMMUCS MIJIaHUPYEMBIX pe3YyJIbTaTOB

00y4YeHHUsI IO TUCIUIUTHHE (MOIYJIIO).

IToka3aTean

Kpurtepun oueHuBanus

2

3

4

5

OIIK-1 - yMeHHE MCII0JIB30BAaTh OCHOBHEBIE 3AKOHBI €CTECTBEHHOHAYYHBIX JUCHMILINH B
npodeccuoHAILHOM 1eITeJIbHOCTH, IPUMEHATH METOAbI MATEMATHYECKOI0 AHAJIU3A U
MOJAENTMPOBAHNSA, TEOPETHYECKOI0 M DKCINIEPUMEHTAIBLHOI0 HCCJIe0BAaHUA

3HATH:

OCHOBHBIE 3aKOHBI
Y TIOHSITUS
¢bu3uKu
OCHOBHBIE
(dbm3udeckue
METOJIBI
WCCIIEI0BAHUS

OO0yuarorumiics
JEMOHCTPHUPYET
TIOJTHOE
OTCYTCTBHE WJIN
HEIOCTaTOYHOE
COOTBETCTBHE
CIICYIOIINX
3HAHUM:
OCHOBHBIX
3aKOHOB U
TOHATHI (HUIUKU
OCHOBHBIX
(hU3HYECKUX
METO/I0B
UCCIIEIOBaHUS

OO0yuaroruiics
JEMOHCTPHUPYET
HETIOJTHOe
COOTBETCTBHE
CIIEAYIOIINX
3HaHUI: OCHOBHBIX
3aKOHOB H
HOHATHH (HU3UKH,
OCHOBHBIX
(hU3HYECKUX
METO/I0B
UCCIIEIOBAHUSI.
Homyckarorcs
3HAYUTEIHHBIC
OIIHOKH,
MIPOSIBISIETCA
HEJIOCTATOYHOCTh
3HAHUH, IO Py
IoKa3aTeliei,
obyyJaroruiics

OOyuarommuiics
JICMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
CIICAYIOIINX
3HaHUI:
OCHOBHBIX
3aKOHOB U
MOHATHH (QU3HKH
OCHOBHBIX
(m3nyecKux
METO/IOB
WCCIIEIOBAHUS, HO
JIOTTYCKAIOTCS
HE3HAYUTEIIHHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyAHEHUS TIPU
AHATTMTUYECKUX
OTepaIusX.

OO0yuaroruiics
JIEMOHCTPHUPYET
TIOJTHOE
COOTBETCTBHE
CIIEYIOIINX
3HaHU:
OCHOBHBIX
3aKOHOB U
MTOHATHI (PU3UKH
OCHOBHBIX
(huzmueckux
METO/IOB
UCCIIC/IOBAHUS,
CBOOOJHO
onepupyeT
MPUOOPETCHHBIMH
3HAHUSIMH.
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UCTIBITHIBAET
3HAa4YUTENIbHbIE
3aTpyAHEHUs IPpU
OIIEpUPOBAHUH
3HaHUAMU U IIpU
UX IIepeHoce Ha
HOBBIE CUTYAaI1H.

yMeTb:
MPUMEHSITh
3HAHUSI 10
busuke K
PEIICHHIO
MPAKTUICCKUX
3ajad,
HCTIOb30BaTh
MaTeMaTHUYCCKHUH
ammapar npu
BBIBOJIC
(u3nyecKux
3aKOHOB,
TUTAHUPOBATH U
BBITOJTHATh
ydueOHOe
9KCIIEPUMEHTAITBH
oe
TEOPETUIECKOEC
HCCIIEIOBaHNE
(u3nyecKux
SIBJICHUM

OO0yuaromuiics He
yMEET WJIH B
HEJ0CTaTOYHOU
CTCIICHN yMeeT
MPUMCHSTh
3HAHUS 10
(husmKe K
peIIeHHI0
MPaKTHYCCKUX
3ajad,
HCIIONIb30BaTh
MaTeMaTHYCCKU
anmapar npu
BBIBOJIC
(huzmueckux
3aKOHOB,
TUTAHUPOBATH U
BBIMOJTHSTh
yaebHoe
JKCIIEPUMEHTAITLH
oeu
TEOPETUICCKOE
UCCIieIOBaHNE
(hU3HYECKUX
SIBJICHUN

OO0yuaromuiics
JIEMOHCTPUPYET
HETIOJTHOe
COOTBETCTBHE

I (S13%{011150:¢
YMEHUI:
MIPUMEHSTH 3HAHUS
1o (hU3MKe K
peIIeHUI0
MPAKTHYECKUX
3am1ad,
UCTIOJIb30BaTh
MaTeMaTUYECKUN
amnmapart pu
BEIBO/IE
(hU3HYECKUX
3aKOHOB,
TUTAHUPOBATh U
BEITIOJTHSITh
yueOHOe
AKCIICPUMEHTAIBH
oe u
TEOpPETHUIECKOe
WCCIIEIOBaHNE
(huzmueckux
SIBJICHUH.
Homyckarorcs
3HAYUTEIHHBIC
OIIHOKH,
MPOSIBISIETCA
HEJ0CTAaTOYHOCTh
YMEHHMH, 1O psny
IoKa3aTelei,
obOyyJaroruiics
UCTIBITHIBACT
3HAYUTEIHHBIC
3aTpyIHEHUS TPU
OTIEPUPOBAHUH
YMECHHSIMH TIPH UX
TIepeHoce Ha
HOBBIE CUTYAaIlHH.

OOyuaromuiics
JIEeMOHCTPUPYET
YaCTHYHOE
COOTBETCTBHE
CIIEAYIOIINX
YMEHUN:
MIPUMEHATH
3HAHUSA IO
¢dusuKe K
pEIIeHnI0
MPaKTHYECKUX
3ajnad,
WCIIOJIE30BATh
MaTE€MaTHYECKUN
amnmapar npu
BEIBOJIE
(hm3ugecKux
3aKOHOB,
TUTAHUPOBAThH U
BEITIOTTHSTH
yaebHoe
AKCIIEPUMEHTAIBH
oe u
TEOPETHIECKOE
HCCIIeI0BaHNe
(hm3ugecKux
SIBIICHUM. Y MEHUs
OCBOCHBI, HO
JIOTTy CKalOTCsI
HEe3HAYHUTEIbHBIE
OINIOKH,
HETOYHOCTH,
3aTpyIHEHHS MIPH
AQHATUTHIECKUX
oreparmsx,
MepeHoce yMEHUH
Ha HOBEIE,
HECTaHJIapPTHHIC
CUTYaIUH.

OO0yuaromuics
JIEMOHCTPUPYET
MIOJTHOE
COOTBETCTBHE

I (S13%{011150:¢
YMEHUIL:
NPUMEHSATH
3HAHUSI 110
¢duznke K
peIIeHHIO
MPaKTUIECKUX
3ajay,
UCIIOJIb30BaTh
MaTeMaTU4YECKUN
amnmapar npu
BBIBOJIC
(hU3HYECKUX
3aKOHOB,
TUTAHUPOBATh U
BBITOJTHSATH
yaebHoe
AKCIICPUMEHTAIBH
oeu
TEOpPETUIECKOE
UCCJIC/IOBAHUC
(hU3HYECKUX
SIBJICHUH.
CBo0Oo1HO
oTepupyeT
MPUOOPETCHHBIMHA
YMCHHSMH,
MIPUMEHSICT UX B
CUTYAIIUAX
MOBBILICHHON
CJIOHOCTH.
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BJIAJeTh: Ooyuarommutiicst He | OOy4arommiics OO6yuatomuiics OOyuarommiics B
crcTeMOH BJIaJIeeT WU B BJIaJICeT CUCTEMON | YaCTHYHO BJIAZICET | TIOJTHOM 00beMe
TEOPETUIECKUX HEI0CTATOYHOM TEOPETUUECKUX crucTeMoin BIIaJICeT
3HAHH 1O CTENCHU BIaJCeT | 3HAHUH IO TEOPETUYECKUX cucTeMoin
busuke, CHUCTEMOM (uzuke, 3HAHUU 1O TEOPETUUYECKUX
METOJIOJIOTHEH U | TEOPETUYECKHUX METOJI0JIOTHEN U busuke, 3HAHUM 1O
METOAaMHU 3HAHUI MO METoJaMU MeTonoJiorueii u | Qusmke,
($HU3MIECKOro (usuke, (hU3HUECKOTO METOIaMHU METOJI0JIOTHEH U
JKCIICPUMEHTA, METOJIOJIOTHEH U | DKCTIEPHMEHTA, ¢uzngecKkoro METOaMHU
HaBBIKAMHU METOAaMHU HaBBIKAMH IKCIIEPUMEHTA, ¢uznveckoro
peleHus ¢dusmyecKoro peeHus HaBBIKAMHU IKCIICPUMEHTA,
KOHKPETHBIX JKCIIEpPUMEHTA, KOHKPETHBIX 3a/1a4 | pelIeHUs HaBBIKAMH
3a]a4 U3 pa3HbIX | HABBIKAMH U3 pa3HBIX KOHKPETHBIX peleHus
obnacteld GU3UKU | PELICHHUS obmactei GU3MKK | 33724 U3 Pa3HbIX | KOHKPETHBIX
Ha YPOBHE, KOHKPETHBIX Ha YpOBHE, oOyacTeld GU3NKHU | 33124 U3 PA3HBIX
COOTBETCTBYIOIIE | 3a]a4y U3 pasHbIX | COOTBETCTBYIOIIEM | Ha YPOBHE, obmactei GU3NKU
M TpeOOBaHUSIM obnacrteit Gpu3MKH | TpeOOBaHUIM COOTBETCTBYIOILIE | Ha yPOBHE,
obmienpodeccnon | Ha ypoBHE, obmenpodeccod | M TpeOOBaHUSAM COOTBETCTBYIOIIE
AITBHOM COOTBETCTBYIOIIE | albHOU obmienpodeccuod | M TpeOOBaHUSIM
MOJITOTOBKHU M TpeOOBaHUSIM HOATOTOBKH JIbHON obmienpodeccnon
Oakarnaspa 1o obmenpodeccuon | OakanaBpa 1o MOATOTOBKH anbHOU
HaTPaBJICHUIO ANbHOU HAIPaBJICHUIO B OakamnaBpa 1o MIOJITOTOBKH
MOJITOTOBKH HETIOJTHOM HaTpaBJICHUIO, OakarnaBpa 1o
OakayaBpa 1o o0beme, HABBIKM OCBOCHBI, | HATPABJICHHIO,
HaIpaBJICHHUIO JIOITy CKAIOTCS HO JIONYCKAIOTCSI | CBOOOJHO
3HAYUTEIbHBIC HE3HAYUTEbHBIC | IPUMEHSET
OIINOKH, OIINOKH, MOJIyYCHHBIC
HPOSIBIISICTCS HETOYHOCTH, HABBIKU B
HEJIOCTATOYHOCTh | 3aTPYJTHCHUS MPH | CHTYaIUSIX
BJIaJICHUS AHATTUTUICCKUX MOBBINICHHOM
HABBIKAMHU 110 OTIEpPAITHSIX, CIIO’KHOCTH.
pAlly mokaszaTeseH, | mepeHoce yMeHUun
OO0yuaromuiics Ha HOBBIC,
HCTIBITHIBACT HECTaHAapTHBIC
3HAYHUTENbHBIC CUTYyaIlnH.
3aTpyAHCHUS TPU
NPUMEHEHUH
HABBIKOB B HOBBIX
CUTYaIUsX.
IIkagbl oueHUMBAHUS Pe3yJabTATOB MPOMEKYTOUYHOH AaTTECTAIMH M HX
onucaHue:

Dopma npomerncymounon ammecmayuu: 3a4em.

[IpomexyTouHas aTTectanusa oOydarmuxcs B popme 3auéra mpoBOIUTCS MO
pe3ysibTaTaM BBINIOJIHEHUSI BCEX BHJIOB Y4YEOHON paboThl, MperyCMOTPEHHBIX
y4e€OHBIM IJIAHOM MO JAHHOW AUCUUIUIMHE (MOAYJIIO), MPU STOM YUYUTHIBAIOTCS
pe3yabpTaThl TEKYIIETr0 KOHTPOJISA YCIIEBAEMOCTH B TedeHHe cemecrpa. OneHka
CTENEHM JOCTMKEHMsI 00yYarolIMMHUCS IUIAHUPYEMBIX PE3YJbTaTOB OOy4EHHs IO
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JUCHUIUIMHE (MOJAYJIO) MPOBOAMUTCS IMpernojaBaTesieM, BEAYIIMM 3aHATHSA IO
JUCLUITIMHE (MOAYJII0) METOJOM KCIIEPTHOM OLleHKH. [1o nToram npomexyToqHou
aTTeCTaIlMU 10 JTUCHUIUIMHE (MOJYJI0) BBICTABIISETCS OICHKA «3aUTEHO» HIIU «HE
3a4TEHO.

K npomescymounoii ammecmayuu OONyCKarOmcsi moJabKO CHYOeHmbl,
8bINONIHUBUIUE B8CE BUObL  YueOHOU pabomvl, NpedyCMOMmMpeHHvie pabouell
npozcpammou no oucyuniure « Dusuxa 6 npouzBOOCMEEHHbIX U MEXHONOSUYECKUX
npoyeccaxy (YCneuiHo 8bInoIHUSWIUE U 3auumusuiue ece 1a60pamopHle pabomboi)

HIxana
Onucanue
OLICHUBAaHUSA

BrimonHeHs! Bce BUABI y9eOHOM paOOThI, MPEAYCMOTPEHHBIC YIEOHBIM IIAHOM.
CTyneHT JeMOHCTPUPYET COOTBETCTBHUE 3HAHUM, YyMEHUH, HaBBIKOB
NPUBEICHHBIM B TaOMUIaX TOKa3aTelel, Omepupyer NpHOOPETCHHBIMU
3auTeHo 3HAHUSMHU, YMEHUSIMHU, HaBbIKAMH, IPUMEHSET UX B CUTYyalUsX MOBBIIIEHHON
cnoxHoctu. [Ipu 3TOM MOTyT OBITH AOMYIIEHbl HE3HAYUTENbHbIE OIINOKH,
HETOYHOCTH, 3aTPYJHEHUS NPU aHAIUTHYECKUX OINEepalusix, IepEeHOCEe 3HAHUN
Y YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYaLUU.

He BeImosHeH onuH wim Oojiee BUIOB YUeOHOW pabOThI, TPEIYCMOTPEHHBIX
y4eOHbIM TaHoM. CTYJIEHT JEMOHCTPUPYET HEMOJTHOE COOTBETCTBHE 3HAHUH,
q YMEHUH, HABBIKOB IPHBEICHHBIM B Ta0IUIAX IOKa3aTelei, JOMyCKalTCs
€ SAITERO o aunrenshbie OIIMOKH, TIPOSIBIIICTCSI OTCYTCTBUE 3HAHWN, YMEHHI, HABBIKOB
o psany HOKa3aTeHeﬁ, CTYACHT HUCHLITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS ITPU

ONCpUPOBAHNHU 3HAHUAMU U YMCHUAMU NIPU UX IICPCHOCC HA HOBBIC CUTYyalluU.

Dopma nPoMeIHCymouHol AmMmecmayuu: IK3aAMeH.

[IpomexyTouHas arTecTamus 00y4aroumxcs B popme 3K3aMeHa IpoBOAUTCS
10 pe3yJIbTaTaM BBHITIOJHEHHS] BCEX BHJIIOB yueOHOW pabOThI, MpPeayCMOTPEHHBIX
y4eOHBIM TUIAHOM TIO JAHHOW NWCHUIUTMHE (MOMYJIO), MPU STOM YUYUTHIBAIOTCS
pEe3yNBTaThl TEKYIErOo KOHTPOJS YCIIeBaeMOCTH B TeueHue cemectpa. OleHka
CTETICHH JOCTHKCHHsI OOYYarOIIMMHUCS TUTAHUPYEMBIX PE3yJbTaTOB OOYyYEHHUS MO
TUCHUIUIMHE (MOJAYJIO) MPOBOAMUTCS TMperojaBaTesieM, BEAYIIMM 3aHATHSA IO
JUCLUITIMHE (MOAYJII0) METOJOM IKCIIEPTHOM OLleHKH. [1o nToram npomexyTouHou
aTTecTallid MO0 JUCHUIUIMHE (MOAYJIO) BBICTABISIETCA OLIGHKA «OTIHYHOY,
«XOPOIIIOY, «YAOBIECTBOPUTEIHHO» UITH «HEYIOBICTBOPUTEIHLHOY.

K npomescymounoii ammecmayuu OONyCcKarOmcsi moJabKO CHYOeHmbl,
8bINONIHUBUIUE B8Ce BUObL  YueOHOU pabomvl, NpedycCMOmpeHHvie pabouell
npozcpammon no oucyuniure « Duzuxa 6 npouzBOOCMBEEHHbIX U MEXHOI0SUYECKUX
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npoyeccaxy (ycnewiHo Hanucaguiue KOHMPOTbHble pabdombl, BbINOIHUGUIUE U
3awumusuiue 1abopamopusie pabomul)

HlIkana oyenuganusn Onucanue

Buvinonnenvt  6ce 6uodvl  yuebHOU pabomvl, npedyCMOmMpeHHble
yuebnvim naanom. Cmyoenm OeMOHCmMpuUpyem coomeemcmeue
3HAHUL, YMEHUU, HABbLIKOG NPUBCOEHHbIM 8 MAOIUYAX noKazameinel,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMU, VMEHUAMU, HABbIKAMU,
Lo NpUMeHsem ux 6 CUmyayusax nosvlueHHou cioxcnocmu. Ilpu smom
Mo2ym Oblmb OONyujeHvl HesHauumenbHvle OWUOKU, HEemOYHOCMU,
3ampyoHeHUs Npu AHATUMUYECKUX Onepayusix, nepeHoce 3HaHuil u

yMeHuﬁ Ha Hoewble, Hecmam)apmnble cumyayuu.

Buvinonnenvt 6ce 6udvt  yuebnoti pabomsi, npedycMOmMpeHHble
yueonviM — naawom.  Cmyoenm — OeMOHcmpupyem  HenojHoe,
Xopowo npasuibHoe  COOMGemMcmeue  3HAHUL,  YMEHUll,  HABbIKOB
npusedeHHbIM 8 mabauyax noxkazameiet, 1ubo eciu npu 3mom Oviau
odonywensi 2-3 necyujecmseenHvle OUUOKU.

Buvinonnenvt 6ce 6udvl  yuebnoti pabomsl, npedycMoOmpeHHbvie
yuebnvim naanom. Cmyoewm OeMOHCmMpUpyem CoOmEemcmeue
Vooenemeopumenvro | 3nanuil, 8 KOMOPOM 0CEEUeHA OCHOBHAS, HAUOONee BANCHASL YACHDb
mamepuand, HoO NpU SMOM OONYWeHd 0OHA 3HAYUMeNbHAs OWUOKA
UNU HEMOYHOCMb.

He 6vinonnen oo0unm unu 6Gonee 6udog yuebnou pabomui,
npeoycCMompenHulx yueonvim niaanom. Cmyoenm oemoucmpupyem
HenoJHoe COOmeemcmaue 3HaHull, yMeHuUll, Ha8blK08 NPUBEOEHHbIM 8
mabauyax noxkazameneti, OONYCKAIOMCS 3HAYUMENbHblE OWUOKU,
HeyoosnemsopumenvHo . .
NpOAGIAeMcs: OMCYMcmeue 3HAHUU, YMEeHUl, HABbIKO8 MO psady
nokasameinet, Cmyoenm UCHbImMbléaem 3HAYUmenbHbule 3ampyOHeHUs]
npuU ONepupoOBanUY 3HAHUAMU U YMEHUAMU NPU UX NEPEHOCE HA HOBbLE

cumyayuu.

®oH OLIEHOYHBIX CPENCTB TPEACTaBIeH B NpUIOXKeHHAX 1 u 2 Kk paboueii
porpamme.

7. Y4eOHO-MeTOoAUYecKOe U MHGOPMAaIIHOHHOE 00ecIieYeHue
AUCHHUILINHBI.

a) OCHOBHAas JiuTeparypa:
1. T.1.Tpodumosna, «Kypc dpuzuku», 2012.
2. A.I'.UeptoB, A.A.BopobOneB, «3amaunuk 1o ¢usukey, 2008.
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0) 1OMOJIHMTEJIbHAS JIUTEepaTypa:

1. H.I1.Kanamnukos, M.A.CmonasipeB «OcHoBbl ¢pusuxm» Tom 1, 2003, DbC
«3pareapcTBO JIaHBY

2. H.K.T'acaukos, C.B. Konsuios, M.B. Kopsiuko, C.1. CorocTtoBa «MexaHnka
1. ITpaktukym» 2019, Mocnoaurex

3. C.A. CoroctoBa, M.B. Kopsuko, C.B. Konbinos, H.K. I'acHukoB «MexaHnka
2. IIpaktuxkym» 2019, Mocnoaurex

4. B.B. Huxeroponos, H.M. Ky3nenosa, JI.B. BoikoBa «91eKkTpoMarueTusm.
JlaGopatopusbiit mpaktukyM. Yacts 1» 2019, Mocnonutex

5. N.A. Kapnios, A.A. Conun, K.M. Epoxun, A.}O. My3bruka «OnTuka, 4acTh
1. IIpaktuxym» 2019, Mocnonurex

6. J.B. Bonkoa, W.A.KapnoB, A.FO.My3puka «Onruka, dyacte 2.
[Ipaktukym» 2019, Mocnonurex

B) NPOrpaMMHoOe oOecneyeHue U HHTePHEeT-PecypChl:

[TporpammMHoe oOecriedeHue He MPeyCMOTPEHO.
[Tone3nbie yaeOHO-METOIMUECKHIE U MHPOPMAITMOHHBIC MaTEPHAJIbI IPEACTABICHBI
Ha caiTe: https://mospolytech.ru

8. MarepuajJibHO-TeXHUYECKOE o0ecnevyeHHne TN CIUNJINHBI.

eCrieniManu3upoBaHHas yuyeOHas Jsabopatopusi kKadenpsl «Pu3nka» 10
mexanuke: Aya. 11K 332, ocHaiieHHasi, B TOM 4MCIE, UCMHOJIb3YEMbIMU B JAHHOU
paboueil mporpaMMe JiabopaTOpHbIMU ycTaHOBKaMu: «M3mepeHne 0a30BbIX
BEJIMYUHY, «3yuenue 0aJIMCTUYECKOTO MasiTHUKa», «M3yuenue
MaTEMaTUYECKOro MaATHUKAY, «ONpenesieHne MOMEHTa HHEPLIH.

eCrienianu3upoBaHHas yueOHas nabopatopusi kadenpsl «DPu3nKa» 10
anexktpomarHetusmy: aya. [IK 331, ocHailleHHas, B TOM 4HCIie, UCMOJIb3YEMbIMU B
JaHHOU paboueil mporpaMmMe 1adopaTOpHBIMU ycTaHOBKaMu: «M3ydeHre MOCTOBOM
cXeMbl», «/I3MepeHHe COCTABJIAIOIIMX MAarHUTHOTO T1Os 3€MJIM  METOJOM
HAJIO)KEHMsI BHELTHETO MOoJIs», «l3MepeHue cuibl, JEHCTBYIOIIEH Ha TPOBOAHUK C
TOKOM MarHUTHOM Mose», «/3ydeHne noBeleHuss paMKH ¢ TOKOM B MAarHUTHOM
HOJIEY.

e Crienianu3upoBaHHas yuyeOHas nabopatopusi kKadenpsl «DPu3nka» 10
ontuke: ayn. IIK 333, ocHaileHHasi, B TOM 4uCI€, UCIOJb3YEMbIMH B JIaHHOU
pabGoueii mporpamMMe a0OpaTOpHBIMH ycTaHOBKamu: «M3mepenue ckopocTu
cBeTay, «M3yueHue aBneHus nHTepPepeHuu Ha Ounpusme u Ouszepkane OpeHesns»,
«3akoH Mamocay, «/ludpakuus cBera Ha METN».

9. MeToan4yecKue PeKOMEHIAIMHU ISl CAMOCTOSATEIbHOM PadoThI
CTYACHTOB
Tema 1. «BBenenue B puznueckuii 1a00paTOPHBIN MPAKTUKY M.
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CTyAeHT TOJKEH MMOArOTOBUTHCS K YCTHOMY OMPOCY B XOJ€ MOATOTOBKH K
JIOTIYCKY K JIabopaTopHOU padoTe, BBIOIHUTH Ta00OpaToOpHyIo paboTy U
NOATOTOBUTHCS K MPEACTABICHUIO PE3YJIbTATOB U3BMEPEHUI Ha €€ 3aIuTe
Tewma 2. «KnHemaTHka NOCTYaTEIbHOTO ABUKEHUS.
CTyZeHT 10KEH NOArOTOBUTHCS K YCTHOMY OIPOCY M PELIUTh 3a/1auH,
npejiaraéMble Ha CEMUHAPCKUX 3aHATUAX ISl CAMOCTOATEIBHOIO PEILICHUs, a
TaK)K€ MOJArOTOBUTHCS K BBIITOJIHEHUIO KOHTPOJIBHON PabOTBHI.
Tema 3. «/luHaMuKa MOCTYNATENbHOTO ABMXKEHUS.
CTyneHT 10KEH NOArOTOBUTHCS K YCTHOMY OIPOCY M PELIUTh 3a/1auH,
npejiaraéMble Ha CEMUHAPCKUX 3aHATUAX ISl CAMOCTOATEIBHOIO PEILICHUs, a
TaK>Ke€ MOJTOTOBUTHCS K BBIIIOJIHEHUIO KOHTPOJIBHON PaOOTHI.
Tema 4. «PaboTta u HEprus B MOCTYMATEIbHOM JBHKEHUNY.
CTyAeHT TOJKEH MOArOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 33a4H,
IpeajiaraéMble Ha CEMHUHAPCKUX 3aHATHUAX JUJIS1 CAMOCTOSATENBHOTO PELICHHUS, a
TaK>Ke€ MOJATOTOBUTHCS K BBIIIOJIHEHUIO KOHTPOJIBHON pabOThI U K BBITIOJIHEHUIO U
3alIuTe IBYX Ja00paToOpHbIX paldoT.
Tema 5. «KnHemaTuka BpamaTeabHOTO JBHKECHUSNY.
CTyZIeHT 10KEH NOArOTOBUTHCS K YCTHOMY OIPOCY M PELIUTh 3a/1auH,
npejiaraéMble Ha CEMUHAPCKUX 3aHATUSAX ISl CAMOCTOSATEIBHOIO PELLICHUSI.
Tema 6. «/luHaMKKa BpalaTeIbHOTO IBUYKEHUS.
CTyZeHT 10KEH NOArOTOBUTHCS K YCTHOMY OIPOCY M PELIMTh 3a/1auH,
npejiaraéMble Ha CEMUHAPCKUX 3aHATUAX ISl CAMOCTOATEIBHOIO PEILICHUs, a
TaK)Ke€ MOJArOTOBUTHCS K KOHTPOJBHOU pabOTe U K BBIIIOJHEHUIO U 3aIIUTE
1abopaTopHOI pabOTHI.
Tema 7. «HanpskE€HHOCTD 3JIEKTPOCTATUYECKOTO TTOJIS.
CTyAeHT TOJKEH MOArOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 3aa4H,
IpealaraéMble Ha CEMHUHAPCKUX 3aHATHUAX JIJIS1 CAMOCTOSATEIBHOTO PELLICHHUS.
Tema 8. «IToTeHIMAT AIEKTPOCTATUYECKOTO MTOJISD.
CTyAeHT TOJKEH MOArOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 3aa4H,
IpeajiaraéMble Ha CEMHUHAPCKUX 3aHATHUAX JUJIS1 CAMOCTOSATENBHOTO PELICHHUS, a
TaKKe€ MOJArOTOBUTHCS K KOHTPOJILHOU padoTe.
Tema 9. «IM3IEKTPUKHU U TPOBOJHUKHU B JIEKTPOCTATUKEY.
CTyZeHT N0KEH NOArOTOBUTHCS K YCTHOMY OIPOCY M PELIMTH 3a/1auH,
npejyiaraéMble Ha CEMUHAPCKUX 3aHATUSX ISl CAMOCTOSATEIBHOIO PELLICHUSI.
Tema 10. «3aKOHBI TOCTOSSHHOT'O TOKAa.
CTyZeHT 10KEH NOArOTOBUTHCS K YCTHOMY OIPOCY M PELIMTH 3a/1auH,
IpeajiaraéMple Ha CEMHUHAPCKUX 3aHATHUAX JIJISl CAMOCTOSATENBHOTO PELICHHUS, a
TaK)Ke MOJArOTOBUTHCS K KOHTPOJIBHOU paboTe U K BBHITIOJHEHUIO U 3aIIUTE
n1abopaTopHOI pabOTHI.
Tema 11. «Marnetuzm».
CTyAeHT TOJKEH MOArOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 3aa4H,
IpeajiaraéMble Ha CEMHUHAPCKUX 3aHATHUAX JUJIS1 CAMOCTOSATENBHOTO PELICHHUS, a
TaK)Ke€ MOJArOTOBUTHCS K KOHTPOJBHOU pabOTe U K BBIIIOJHEHUIO U 3AIUTE TPEX
71a00paTOPHBIX PadOT.
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Tema 12. «DnexkTpoMarauTHas UHIYKIUS.
CTyaeHT TOJDKEH MOATOTOBUTHCS K YCTHOMY OTIPOCY | PEIIUTh 3aa4H,
npeayiaraeMbie Ha CEMUHAPCKUX 3aHATHUSX JIJIST CAMOCTOSTEIILHOTO PEIICHMUSI, a
TaK)Ke MOATOTOBUTKLCS K KOHTPOJIBHOU paboTe.

Tema 13. «YpaBHeHus: MakcBesniay.
CTyAeHT I0JKEH MOATOTOBUTHCS K YCTHOMY OMpPOCY.

Tema 14. «Konebanusy.
CTyAeHT I0JKEeH MOATOTOBUTHCS K YCTHOMY OMPOCY M PEUIUTh 3a1a4H,
npeajiaraeMble Ha CEMUHAPCKUX 3aHATHUSAX JIJISI CAMOCTOSTENIbHOTO PEIICHHUS.

Tema 15. «BosHb.
CTyaeHT TOJDKEH MOATOTOBUTHLCS K YCTHOMY OTIPOCY W PEIIUTh 3aa4H,
npeayiaraeMbie Ha CEMUHAPCKUX 3aHATHUSX JIJISI CAMOCTOSTEILHOTO PEIICHHUSI, a
TaK)Ke MOATOTOBUTHLCS K KOHTPOJIBHOW PabOTe M K BHITIOJIHCHUIO U 3aIUTE
1abopaTopHOI pabOTHI.

Tema 16. «utepdepenuns».
CTyaeHT TOJKEH MOATOTOBUTHCS K YCTHOMY OTIPOCY M PEIIUTh 3aa4H,
npeayiaraeMbie Ha CEMUHAPCKUX 3aHATHUSIX JIJISI CAMOCTOSTEIILHOTO PEIICHHUS, a
TaK)Ke MOATOTOBUTHCS K KOHTPOJIbHOM pabOTe M K BHIMIOJIHEHUIO U 3aIIUTE
1abopaTopHOit pabOTHI.

Tema 17. «{udpaxuuysy.
CTyAeHT I0JKEeH MOArOTOBUTHCS K YCTHOMY OMPOCY M PEUIUTh 33a4H,
npeajiaraeMble Ha CEMUHAPCKUX 3aHATHUSAX JIJISi CAMOCTOSATENILHOTO PEIIeHHUs], a
TaK)Ke MOATOTOBUTHLCS K KOHTPOJIbHOM pabOTe U K BHIMIOJIHEHUIO U 3aIIUTE
1abopaTopHOI pabOTHI.

Tewma 18. «Ilonspuzanus».
CTyAeHT TOJDKEH MOATOTOBUTHLCS K YCTHOMY OTIPOCY W PEIIUTh 3aa4H,
npeaiaraeMbie Ha CEMUHAPCKUX 3aHATHUSX JIJISI CAMOCTOSTEILHOTO PEIICHMUSI, a
TaK)Ke MOATOTOBUTHLCS K KOHTPOJIBHOU paboTe U 3aluTe JIabopaTopHON pabOTHI.

10. MeToauyeckne peKOMEeHAALMH ISl NpPenoxaBaTeas

KoHTtponbHble paOOThl MUIIYTCS HA CEMHHAPCKUX 3aHATUSAX. Bpewms
HAMMCaHUsA KaXJOH KOHTPOJBHOM paboThl JOJMKHO COCTaBisATh 20 MHHYT.
Kputepun OLIEHKH KOHTPOJBHOW pabOThl B COOTBETCTBUU C ITyHKTOM 6.1.2
cienyrolue: 2 — pelleHue 3a1aun (HakTUYeCKH HE HA4aTo; 3 — pellleHrue HayaTo,
HaIMCaHbI MPABWIBHBIE HCXOAHBIC (DOPMYJIIBI, HO OTCYTCTBYIOT BHIBOJIBI U3 HUX; 4 —
pEelIEHHEe €CThb, HO C HEAOYETaMH, HANpUMEP, MPU HAJIUYUU MPABUIBHOTO
000CHOBAaHHOTO OTBETA B OOIIEM BHJIE€ JAOMYIICHbI BEIUUCIUTENbHBIE OIIMOKY; 5 —
TIOJTyYEeH MPABWIbHBINA 000CHOBAHHBIN YHMCICHHBIN OTBET.

YCTHBIA OnpOoC MPOBOAUTCS HA JICKIIMOHHBIX U CEMHUHAPCKUX 3aHSTUSX B
BU/IE TUCKYCCHUH TI0 TIPEIJIaraéMbIM BOITPOCAM U SIBJISICTCS WHTEPAKTUBHON (OpMOi
npoBeaeHust 3ausaTua. OH qobkeH 3aHuMaTh He MeHee 30% BpeMeHU JIEKIIMOHHBIX
3aHsATUNA U HE MeHee 30% BpEeMEHHM CEMHUHAPCKUX 3aHATHI. Bonpock! 17 yCTHOrOo
Ompoca KeaaTeabHO JOBECTH JO0 CTYACHTOB 3apaHee, /10 JIEKIIMOHHOTO U3JI0KEHUS
MaTepuana, TaK, YTOObl OHM CMOTJIM CAMOCTOSATEIbHO MOATOTOBUTHCS K
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NPOBEICHUIO NUCKyccud. [IpW OIEHKE JIEKTOp JOJDKEH YYUTHIBATH AKTHBHOCTH
CTYACHTOB ¥ pe3yJbTAaTHBHOCTh WX OTBETOB. [locie KaxaoW IHCKYCCUH
oTpenensieTcss TPyIIa CTYACHTOB, MOKA3aBIIMX HAWIY4IIUN pe3ynbraT. Kpome
3TOT0, YCTHBINM OMPOC MPOBOAUTCS MPH JOMyCKe K J1abopaTopHoil padoTe. B aToM
cllyyae pe3ysibTaT OLIEHUBAETCS MO NBYXOAILTBHOW miKame: 3a4éT-He3auyer. J[o Tex
1IOp, TIOKa He Oy/IeT MoJTyyeH 3a4€T, paboTa He MOXKET CUUTATHCS 3alIHIIEHHON.
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IIpunoxenue A.

CprKTypa " COACPIKAHUC TUCHUITIIMHBI «Pu3uka B HNPOU3BOACTBCHHBIX U TEXHOJOIMYCCKHUX ITPOLECCAX)

I10 HAITPaBJICHHIO ITOATIOTOBKHU

15.03.01 «MammuHOCTpPOCHUE)

[Tpoduns moaroTOBKH

«MalnHbI U TEXHOJIOTUHM 00Pa0OTKH MAaTEePUAJIOB TaBJIEHUEM»

Ounas ¢opma o0ydeHus

(6akanaBp)

Buabi yueOHoii
paodoThl,
< BKJIIOYASA
Ho 2 5 & -
Me 3 = E| CaMOCTOATelLHYI0 OpPMBbI aTTeCTAUMU
pa Pasznen = | & S| paOory cTy/IeHTOB,
<?]
TeM © | B 8| HTpyI0eMKOCTH B
yacax
J |[II/C|Ja6 |CPC|3JP| T | P [ K/P|YO| 9| 3
Beenenue B puznyeckui
JIa00pPaTOPHBbI MPAKTUKYM.
[IpsiMble M KOCBEHHBIC (HHU3HUECKUE
n3Mmepenusi. O0paboTka pe3yJILTATOB
1 pem. L op pesy 1| 1-4 4 | 4 | + +
I/ISMepeHI/II/I 51 BKCHepI/IMeHTaHLHLIG
HIOTPELTHOCTH
Brinonnenne mabopatopHol pabOTHI
«M3mepenne 6a30BBIX BETUUNH»




Kunemartuka HOoCTYNnaTeJIbHOIO
ABUKCHHUA

Ouznueckuid BekTop. [loHsTHE OpTAa.
Teopust otHOcuTenbHOCTH [ anmuies.
ITonoxxenue U ero OTHOCUTEIbHOCTb.
TpaekTopuss MaTepUAIbHOM TOYKHU.
Comnpukacaromasicss IJIOCKOCTh U
COIPUKACAIOIIASICS OKPYXKHOCTb.
DONeMEHTapHOE  INEPEeMEIIECHUE U
aneMeHTapHbli  nyTh.  CKOpPOCTH
NBMKEHUSI U €€ OTHOCHUTEIbHOCTD.
[TpyuHUMIT CYyNIEPIIO3ULINU ABUKEHUM.
Yckopenue. KacarensHoe u
HOpMaJIbHOE yCKopeHus. JlekapToBa
cucTemMa KOOpJIUHAT.
KnnemaTtnueckue 3aKOHBI JIBHKCHHUS.
[ToctynarenbHOE JIBHOKEHHE
abcomotHo TBEpHoro Tena (ATT).

1-4

Jlunamuka MOCTYNATEeJIbHOI0
JABUKEHUS

Ilonsatue cumipl. AOCOIIOTHOCTH
CHUJIbI B KJIACCHYECKOM MEXaHHKE.
[IoHATMA  paBHOAECUCTBYIOIIEU W
COCTOSIHUSL TOKOsA. [lepBbii 3akoH
Hrrorona. MHepuuaibHble CUCTEMBI
orcuérta. Bropon 3akoH HeroToHa u
3aKOH  BcemupHOro - TIATOTEHUA.
NMnynbC M 3aKOH €ro M3MEHEHMS.

5-6
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Tpernii 3aKOH Hprotona 51
COXpAaHEHUE HMIyJIbCa 3aMKHYTOU
cucremsl. lleHTp Macc cuHCTEMBI.
Y 1apel ¥ B3pBIBBL.

3,4

Brimonnenue nadbopaTopHoi paboThI
«M3yuenune 6amIMCTUIECKOTO
MasiTHUKa

5-8

Pa6ora u 3Heprus B
NMOCTYNATEJIbHOM JABHKCHUHU
[Tonsitue CHJIOBOTO OJIA.
OneMeHTapHas pabora U pabora Ha
KOHEUYHOM NEPEMEIICHHH.
MomnocTts. Kunetnueckast sHeprus
U 3aKOH €€ H3MeHeHusa. Teopema
Kénwnra. IloTeHImManbHbIE CUIIOBBIE
NnoJisi M TOTEHUUAJbHAsl DHEPIHUs.
3aKOH HW3MEHEHHUS NOTECHUUAIBHOU
SHEPIuMu. HenorennuaneHbie
CUJIOBBIE TOJISL. [Tone cui
CONIPOTHUBJIEHUSA Kak MIpUMep
HEMOTEHIMAIBHOTO CHJIOBOTO TOJIA.
MexaHnueckass 3HEPIUsl U 3aKOH €€
W3MEHEHHSI. KoncepBatuBHbie
CHUCTEMBI.

7-10

Brinmonnenue nabopatopHoii paboTh
«3yuenne MaTeMaTU4eCKOro
MasiITHHKQ)

9-12

20



Kunemaruka BpPallATEJIbHOI0
ABUKEHUS

DJIeMEHTapHbI yrojl MOBOpOTa |
yrioBasi CKOpoOCThb. CBSA3b MEXIY
3JIEMEHTAPHBIM YIJIOM IOBOPOTA H
3JIEMEHTAPHBIM MIEPEMEILICHUEM.
CBsA3b MEXIYy YIJIOBOM M JIMHEWMHOMN

11-

CKOpOCTSIMU. YTJIOBO€ YCKOpPEHHE. 12
KacarenpHoe u HOPMaJbHOE
YCKOPEHHSI  BO  BpallaTelIbHOM
JIBH)KCHUU. BpamarensHoe
nemwxkenne ATT. CoortHolueHue

MEKTY BpalaTeIbHbIM u
MOCTYNATEIbHBIM JBHKCHUSIMH.

JAnHaMuKa BpamaTeJbHOIo

ABUKEHUSA

MOMEHT UMITyJIbCa U MOMEHT CHJIBI.

3akoH M3MEHEHUS MOMEHTAa
UMITYJIbCA. OTHOCHUTENBHOCTD

MOMEHTa MMITYJIbCA. MomeHT
UMIyJbCA U YIJIOBas CKOPOCTb. 13-
Moment WHEPIIUHU. OcHOBHOE 18
ypaBHEHHE JVHAMUKH
BpamarensHoro napuxkeHus ATT.

OceBrle MOMEHTEI WHEpLUU

HEKOTOPBIX TeN. Teopema LlTeitHepa.
PaboTa n xuHeTHYECKass YHEPTUS BO
BpalllaTeJIbHOM JIBHKECHHM.

21



[Ipeneccus. Amnanorus MEXIY
MOCTYyNaTEIbHBIM M BpalllaTeJIbHbIM
IBUKECHUSIMU.

Brimonnenune nmabopaTopHOil pabOThI
«Ompenenenne MOMEHTA HHEPITUNY

13-
18

Htoro no 1 cemecTpy:

18

HanpskéHHOCTh
JIEKTPOCTATHYECKOI'0 MOJIA
DIIEKTPUYECKUM 3aps]l KAK UCTOUHUK
ANEKTPOCTATUYECKOTO TMOJsl. 3aKOH
Kyiona. [IprHIMIIBI
OJM3KOACUCTBUS U JAITBHOJCHCTBHUS.
[Tonstne buznyeckoro TOJISL.
DJIEKTPOCTAaTUYECKOE  MOJe  Kak
YaCTHBIN ciydail (PU3MUecKOro moJis.
Marematruyeckue Mmojisi Kak crnocoo
ONMCAHUS HEIMPEPHIBHO
pacnpenenEéHHomn MaTepHH.
Hanpsoxk€nnocts Kak CUJIOBast
XapaKkTepUCTUKA  DJIEKTPUYECKOTO
nons. IlpuHnun — cynepno3unuu
DJIEKTPUUECKUX oJIen B
MPUMEHECHUM K  HANPSHKEHHOCTHU.
[Tone JTUTIOJSL. OcoOenHoctu
CHJIOBBIX JIMHHAMN OJIst
HANPSHKEHHOCTU
aneKTpocTaTuueckoro mons. IloTok
BEKTOpa HanpspKEHHOCTH. Teopema

1-4
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Octporpanckoro-I'aycca (OI') B
Bakyyme. [Ipumenenue teopembr OI
1A pacuéra HaNpsHKEHHOCTU
pacnpeesI€HHbIX HCTOYHHUKOB.

10

Brimonnenne nmabopaTopHOil pabOThI
«M3yuyeHne MOCTOBOM CXEMBD»

1-4

IHoTeHumnaJ 3JIEKTPOCTATHYECKOTO
OJIst

IloTeHnIMaIbLHOCTD
AIIEKTPOCTATUYECKOTO IIOJIS1.
[loreHnman Kak JHEpPreTUYecKas
XapaKTEepUCTHUKA
aeKTpocTaTuyeckoro mois. CBs3b
MEXIY HaIPSHKEHHOCTBIO 51
[IOTEHIIUAJIOM. [TpyrHIMDO
CyNEPHO3ULIMU JIEKTPOCTATUYECKUX
MOJIEN B MPUMEHEHUH K MOTEHIUATY.
Hanpsixenue. Pabora
AIEKTPOCTATUYECKUX CUJI Ha
nepeMeNnieHny MpoOHOTO  3apsija.
DHEpPrusi CUCTEMBI 3apsIIOB.

5-6

11

Brinonnenue nabopatopHoii paboTh
«3mepenne COCTAaBIISIOIIUX
MAarHUTHOTO TMOS 3€MJIM METOJOM
HAJIO’)KEHUS BHEIITHETO TTOJIS

5-8

,)II/IC)JIGKTPI’IKI’I H MNpPOBOAHHKH B
AJICKTPOCTATHKE

7-10

23



Jvanexrpruueckas cpena.
[Tonspusanus. Jusnexrpruueckas
BOCIIpUMMYMBOCTb. Teopema OI' B
TUDIIEKTPHKE. JusnexTpuueckas
IPOHULIAEMOCTb. DNEeKTpUUECKOE
cMmemienne (muaykuus). IloHsitue
ANEKTPOCTATUYECKOTO MPOBOJIHUKA.
Pacnipenenenue 3apsima 1o ero

MTOBEPXHOCTH. DJIeKTpUYECKast
EMKOCTb YEAUHEHHOTO MPOBOJIHUKA.
Bzaumnuas €MKOCThb JIBYX
IIPOBOXHUKOB. Konnencartopsr.

DHeprust JIEKTPUUYECKOTO MOJIS.

10

3aKOHBI MOCTOSTHHOTO TOKA

Bekrop muotHocTH ToKa. Cuiia ToKa.
3akon Oma B nuddepenmanbHOR
dbopme. VYaenbHOE COMPOTUBIICHUE
cpenpl. 3akoH OmMa B MHTErpajibHOMU
dopme. ConpoTuBlIEeHHE YyYacTKa
Henu.  DJEeKTPOJBMXKYIAsl — cuja
(OAC) yuactka. 3akoH Jlxoyisi-
JleHua B HHTErpaJlbHOM H B
nuddepennnanbHoi Gpopmax.

11-
12

11

Brinmonnenue nabopatopHoii paboTh
«3mepenune cuibl, IEUCTBYIOIIEH Ha
OPOBOJAHUK C TOKOM MAarHUTHOM
10JIe»

9-12

24
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Marnerusm

MarauTHoOE noJie U €ro BO3/IEUCTBUE
Ha JBWKynecs 3apsasl.  Cuna
Jlopennia. MarHuTHas HWHAYKIUS.
Cuna Amnepa. MarHUTHbIA MOMEHT
Y BO3JCHCTBUE HA HErO MAarHUTHOIO
noysi. ICTOYHUKYM MarHUTHOTO MOJIA.
3aKkoH buo-Casapa-Jlamiaca.
Marnautsbiid notok. Teopema Ol qys
MarHuTHoro mois. PabGorta cuiiel
Awmriepa. 3aKOH TMOJHOTO TOKa U
¢usnueckas Teopema CrTokca B
BaKyyMe u B MarHeTHKeE.
Hanpsik€HHOCT, MarHUTHOTO TIOJIA.
MaruutHass BOCIPUMMYHUBOCTH U
MarHuTHas MPOHUIIAEMOCTb.
JluHeliHple MarHeTUKu (Iua- U
napaMarHeTUKW) W HEJUHEWHBIN
MarHeTUKu (beppomMarHeTukm).
Hamarnnunsanue
(beppOMarHeTuKoB: KpHBas
HavyajabHON HaMarHM4E€HHOCTH,
npeaenabHas U HENPEAEIbHBIE METIIN
rucrepesnca. KECTKHE U MSTKUE
MarHeTUKH.

13-
16

11

Brinonnenue nabopatopHoii paboTh
«/3yueHne TIOBENEHHUS pPaMKH C
TOKOM B MarHUTHOM I10JIE»

13-
18

25
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DJIEKTPOMATHUTHASA HHAYKIHSA
3akoH Papanesd u npasuio JleHua.
Buxpesoe asiekTpudeckoe  1oJIe.
CaMOMHIyKIUS. IlepexoaHble
IIPOLIECCHI B DJIEKTPUYECKOW LIETIH.
OHeprusi MarHUTHOTO I1OJISI.

17-
18

Hroro no 2 cemecTpy:

18

18

18

54

13

YpaBHenuss MakcBesiia
Huddepennuanbabie omnepaTopbl
TEOpHUH TIOJIA. WHuTterpanbubie
TeopeMbl Teopuu mnojsa: laycca u
Crokca. [ToTeHunanbHbIE u
BUXPEBBIC BEKTOPHBIE OIS,
CBeneHre MHTETPAIBHBIX YPABHCHHM
AJIEKTPOMAarHeTu3Ma K
nuddepeHnanbHbIM  YPaBHEHUSIM
Maxkcsenna. Tok cMenieHus.

15

Brimonnenne mabopaTopHOil pabOThI
«V3MepeHne CKOPOCTH CBETa»

1-4

14

Konedanus

["apmonnueckue KoJIe0aHusl.
HuddepenunanbHoe ypaBHEHUE
rapMOHMYECKUX KojeOaHuH U ero
oOmree peleHue. BexTopHoe
pe/ICTaBICHHE TapMOHHYECKUX
byHkuil. MexaHnueckrue MasiTHUKH.
N neanbHbll K0JI€OATEIBHBIA KOHTYP.

["apMonunyeckue  KoJiebaHus C

3-4

26



OHEPreTUYECKOl  TOYKH  3pEHUS.
3aryxaromue KoJeOaHmsl.
BoinyxneHnbie Kosie0aHusl.
Pe3zonanc ammutyasl.  Pe3onanc
CKOPOCTU. AMIUTUTYZAA TMOTJIOMICHUS
Y AMIUIMTY/1a AUCTIEPCUH.

15

Boanbl

Bo3MylieHus MEXaHUYECKOU CpEJIbL.
BonHoBoe  ypaBHeEHHUE. BriBon
BOJIHOBOT'O YPAaBHEHUS U3 YPAaBHEHUN
Makcgemnia. CaoiicTBa
AIEKTPOMArHUTHBIX BOJIH.
l'apmonunyeckue BonHbl. DazoBas
cKopocTh. [lnmrHa BosHBL. BonHOBOM
BEKTOP. HNuTeHcuBHOCTD
TapMOHMYECKOW  BOJHBL.  [lakeTsl
rapMOHMYECKUX BOJIH. ['pynmoBas
CKOpoCTh. JlJINHA KOTE€PEHTHOCTH.
Bpemsi KOrepeHTHOCTH.

5-6

16

Brimonnenune nmabopaTopHOil pabOThI
«M3yuenue sBneHus UHTEpEpeHITUH
Ha Ounpuszme u ouzepkane Openensy

5-8

16

HNurepdepennus

SIBnenue nunTepdepeHIum.
KorepenTHbIe HCTOUHUKM.
HeobOxonumebie u JOCTaTOYHBIE
YCJHOBUSI KOTEPEHTHOCTHU
UCTOYHUKOB. MIHTEphepeHuus

7-10

27



chepuyeckux BOH. ONTUYECKHMA
X011 Y cnoBus HHTEP()EPEHIIMOHHOTO
MAaKCUMyMa U MUHUMYyMa. Y CIIOBUE
BPEMEHHOU KorepeHTHOCTH. Cxema
FOnra. UnaTepdepeHiys B TOHKUX
miénkax. Komena HerotoHa.
[IpocTpaHCTBEHHAsI KOTEPEHTHOCTb.

17

Brimonnenune mabopaTopHOil pabOThI
«ndpakiys cBera Ha ST

9-14

17

JAundpakuus

Asnenue qudpaxiuu. [TpuHIUn
Itoitrenca-®penenst. 30HbI
Openens. [IpsaMonrHENHOCTD
pacnpocTpaHEHUs CBETa B
onHopoaHOM cpene. dudpaxius
®dpeHensi Ha KPyTJIOM OTBEPCTHUH.

VY ci0BUE reOMETPUYECKON ONTHKH.
Ycenosue nudpakunn Opaynrodepa.
Hudpaxuus Opaynrodepa Ha 1mienu
1 Ha OJHOMEPHOU TU(PaAKIIMOHHOM
pemérke. JIudpakuus Opaynrodepa
Ha KpucTtaiax. YcioBue Bynbda-
Bparra. Pazpematomas cnocoOHOCTb
TG PaKIIMOHHON PErETKH.
AnbTEpHATUBHOE MPUHITUAITY
I'oiirenca-®penens onncanue

T paKkuu: mapameTp JUPPaKIIm.
Jludpakums Opaynrodepa

11-
14

28



cxoasmuxcs BojH. Onucanue
mudpaxun Opaynrodepa miockux
BOJIH C [TIOMOIIIbIO COOTHOLIEHUS

HEOIPEAEIEHHOCTEN.

Hoasipusauust

[TonepeuHocTh BOJIH "
NOJIPU3ALIMOHHBIE SIBJICHHSI.
JuarpamMma UHTEHCUBHOCTH.

Marpuna KOrepeHTHOCTH U CTEIEHb
KOTEPEHTHOCTH ocerl. HopmanbHbie

KOOPJMHATHI. [lonsipuzamuss B
(ha30BO-HEKOTEPEHTHBIX BOJTHAX:
HEIOJIAPU30BaHHBIN CBET;
IIJIOCKOITOJISIPU30BAHHBIN CBET; 3aKOH 15-
18 4 4 8
Manroca; YaCTUYHO 18
HOJISIPU30BAHHBIN CBET.
[Tonapusanus B ¢dazoBo-
KOIEpPEHTHBIX BOJIHAX: JIEBas W
npasas AJUIANITHYECKAS]
NOJIIpU3ALIUS; KpyToBas
nosstpu3anus. ONTUYECKH aKTUBHBIC
cpenbl [lonmsspu3aliMOHHBIE METOJBI:
3aKOH bprocrepa,; JIBOMHOE
JY4YEIPETOMIIEHUE; TUXPOU3M.
Brinmonnenue nabopatopHoii paboTh 15-
18 4 4
«3akoH Mamroca» 18
Hroro 1o 3 cemectpy: 18 | 18 | 18 | 54
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3aBenyromnuit kKadenpoit « Dusznkay

/I.M.Crpexanuna/
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AHHOTAUMS MPOrpaMMbl TUCHUIINHBL: «DHU3MKA B MPOU3BOJACTBEHHBIX U
TEXHOJIOTHYECKHX MPoIeccaxy
JIst HanpaBJienusi moarorosku 15.03.01,
npopmib: «MalIMHBI M TEXHOJIOTHU 00PadOTKN MATEPHUAJIOB JaBJIEeHHEM

1. lleau u 32724y AUCHUILIMHBI

K OCHOBHBIM mHeJasiM OCBOCHHS TUCIUIUIMHBI «DH3MKa B MPOU3BOACTBEHHBIX H
TEXHOJIOTHUECKHX MPOIIECCax» CICTyEeT OTHECTH:
— @opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS U COBPEMEHHOTO (PU3UYECKOTO
MBIILICHUS;
— TpHOOpeTeHHE TPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX IS  H3YUYCHHS
€CTECTBEHHOHAYYHBIX, 00IIenpo(ecCHOHANBHBIX U CIICIIMATBHBIX TUCIUTIINH
K ocHOBHBIM 3a/1auyaM OCBOEHHS JUCHHUIUTUHBI «DU3MKa B MPOU3BOJCTBEHHBIX U
TEXHOJIOTHYECKHX MPOIIECCax» CICTyEeT OTHECTH:
— Wzydenne obmieii pusuku B 00bEMe, COOTBETCTBYIONIEM KBAMH(pUKAINK OakaiaBpa

2.MecTto qucuunauHbl B cTpykrype OIl

JuctuumnHa «®u3nka B MPOU3BOACTBEHHBIX M TEXHOJIOTHYECKHX IIpOIIeccaxy
oTHocuTcsi K 0azoBoit wactu (b1.1.) 6a3zoBoro mukia (b1) ocHoBHO# 00pa3oBaTenbHOU
nporpammbl Oakanaspuata (OIT).

«®u3nKa B TPOMU3BOJICTBEHHBIX W TEXHOJOTMYECKUX ITpoIleccax» B3aWMOCBs3aHa
JIOTUYECKHU U COACPKATEIHbHO-METOIMUECKH CO cieayromumMu qucuurumaamu OOTT

B 6a3oe01i vacmu 6azoeoeco yukaa (b1.1.):

— BrIciias maTemMaTuka,;
—Teopernueckas MEXaHUKa;
— DJIEKTPOTEXHUYECKHE OCHOBBI MAIIIMHOCTPOUTEIbHBIX TEXHOJIOT U

B sapuamuenoii wacmu 6azosozo yukia (b1.2.):

— TexHonornuueckue MaluHbl 1 000pyA0BaHUE JJIs TToTyueHus uznenuii B OM/I;

3.TpeGoBanus K pe3yabTaTaM OCBOEHMS AUCIUILINHBI

B pesynbrare nsydyenus nucuumuinibl « @u3nka B MPOU3BOICTBEHHBIX U TEXHOJIOTHYECKUX
MpOLECCax» CTYAEHTHI JOJKHBI:

3HATDb:

— OCHOBHBIC 3aKOHBI U TIOHSATUS (PU3UKH;

— OCHOBHBIC (PH3NYECKHUE METOBI UCCIICTOBAHUS

yYMeTh:

— NPUMEHSATh (PU3NUECKHE 3HAHUSA K PEIICHHUIO MPAKTHYECKUX 3a/aY;

— WCIIOJI30BaTh MAaTEMAaTUYECKHUM aImapat Py BeIBOJIC (PU3NIECKUX 3aKOHOB;

— TIUIAHUPOBAaTh ¥ BBHINIOJHATH Yy4eOHOE OKCIEPUMEHTATLHOE U TEOPETHYECKOE
uccie0BaHue (PU3HMYECKUX SIBJICHUIN
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BJIAJETh:

— CHCTEMOM TEOPETUYCCKHUX 3HAHMI 10 (hPU3UKE;

— METO0JIOTHEH U METoJaMH (PU3HUYECKOTO IKCIICPUMEHTA;

— HaBBIKAMH PEIICHMS KOHKPETHBIX 3a/la4 M3 pa3HbIX oOjacTedl (U3MKH Ha YPOBHE,
COOTBETCTBYIOIIEM TpeOOBaHUSIM 001IepPoeCcCHOHATEHOM OITOTOBKU OaKataBpa.

4.00b¢M AUCHUIIMHBI M BUJbI Y4e0HOH padoThI

Bua yuyeOHoil padoThI Bcero yacosn Cemectp
O01mas Tpy10eMKOCTh 288 (8 3.e.) 1,23
AyaAuTOpHBbIE 3aHATHA 144 36,54,54
(Bcero)
B ToMm unciae
JEeKIUH 36 0,18,18
IIpakTuyeckue 54 18,18,18
3aHATHS
JlaGopaTopHbie 54 18,18,18
3aHATHS
CamocrosaTejbHas 144 36,54,54
padora
KypcoBasi paGora HeT
KypcoBoii nnpoexkt HeT
Bua npomexyrouHoii 3auéT, 3K3amMeH,
arrecTaumu IK3aMeH
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TIpunoxxenue 1 k
5 5 paboueii mporpamme
MUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA30BAHNM S POCCUMCKOU ®EJNEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXIEHME BBICILIEI'O OBPA3SOBAHUA
«MOCKOBCKHU NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

Hanpasnienue noarorosku: 15.03.01
«MammHoCTpOoEeHHUEN

OII (mpoduib):
«MaluHbl ¥ TEXHOJIOTUH 06pa6OTKI/I MaTCpHuaJIOB JABJICHUCM)
®dopma 00yueHus: ouHas

Bun npodeccronansnoii gesrensaoctu: (B coorserctBun ¢ ®I'OC BO)

Kadenpa «Dusukay

®OH/I OHEHOYHBIX CPE/ICTB

MO JUCHUILJIUHE
«Puzuka B NMPOU3BOJACTBCHHBIX U TEXHOJOI'MYECCKHUX IIpoLeccax)»

Cocrag: I. [TacopT ¢oHIa OLIEHOYHBIX CPEICTB

II. Onucanue oIeHOYHBIX CPEICTB:
KOMILJIEKTBI KOHTPOJIBbHBIX padboT (K/P)
BOIPOCHI IO TeMaM JAUCLHHUIIIMHBI K ycTHOMY onpocy (YO)
TEMBI JJAOOPATOPHBIX PabOT U MPUMEPHBIE BONIPOCHI 15 MX 3aiuThl (3JIP)
oOpaser Ousera AJ1 SK3aMeHa, BOITPOCHI IS MOATOTOBKH K 3a4€Ty (3)
oOpa3zer ouseTa 1S 9K3aMeHa, BOIIPOCHI [l IIOATOTOBKH K dK3aMeny ()

Nk W=

CocTaBuTeIN:

JOTIeHT, K.(.-M.H. My3bruka A.1O.

Mocksa, 2022 rop,



ITACIHIOPT ®OHJAA OHEHOYHBLIX CPE/ICTB
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Tabmuna 1

du3uka B NMNPONU3BOJACTBCHHBIX H TEXHOJOTHYCCKHUX IIpoLECCax
OI'OC BO 15.03.01 «MamuHOCTPOEHUE)
B nporiecce 0cBOCHUS JAHHOM JUCHUIUIMHBI CTYJCHT (POPMHUPYET U IEMOHCTPUPYET CIIEAYIOle 001menpodeccuoHaabHble KOMNETeHIUH:
KOMIIETEHIIMH IlepeyeHb KOMIIOHEHTOB TexHosorus ®opma  |CteneHu ypoBHeH 0CBOCHUS
NH- DO®OPMYJINPOB- ¢GopmMupoBann  [0eHOY  [KOMIIETEHIHH
JEKC KA 1 HOTO
KOMIIEeTeH NI CpelacTB
OIIK-1 |ymenue 3HaATh: JIEKLs, YO ba30Bblil yPOBEHb:
LUCNOIb308AMb OCHOBHBIE 3aKOHBI U MOHATUS (PU3UKU U OCHOBHBIE [camocTosiTenbH  (3JIP, BOCIIPOM3BOCTBO MOJyYEHHBIX
OCHOBHble  3aKOHbl  (PU3NYECKHE METObI UCCIIEJOBAHUS. as padora, KP, BHAHUN B XOJI€ TEKYIIETO
ecmecmeeHHOHAyYH  [YMeThb: CEMHHapCKHe 3, KOHTPOJISI U TIPOMEKYTOUHOM
bIX  OuCyunauH 6 [IPUMEHSTH 3HaHUS 10 (PU3UKE K PEIICHUIO BaHATUSA, C) aTTecTalluu
npogeccuonanvrHoli  [MPAKTUUECKUX 3aja4, UCIOJIb30BaTh BBHITIOJTHEHUE IloBbIlICHHBINH YPOBEHD:
OesmenvHocmu, MaTeMaTHYECKUI anmapar Ipu BeIBOAE GU3NYECKUX  [1Tab0paTOPHBIX YMeHue HECTaHJapPTHO
npuMeHamb Memoovl  3AKOHOB, TUIAHUPOBATH U BBIMNOIHSITH y4eOHOE pabot OTBeUaTh HAa IIOCTaBJICHHBIE
mamemamu4ecko20  PKCIEPUMEHTAIBHOE U TEOPETHUECKOE BOIIPOCHI
ananuza u mMccnenoBaHue GU3NYECKUX SIBICHUM.
Mooenuposanusl, Baaners:
meopemuyecko2o U (CACTEMOW TEOPETUYECKUX 3HAHUM 10 (QUu3MKe,
DKCHnepuMeHmanbHoe |METOJOoJOTHeH M MeTogaMHu  (U3WYECKOTo
0 uccnedosanus DKCIIEPUMEHTA, HaBbIKAMHM PEIIEHUsI KOHKPETHBIX
3ajad U3 pa3HbIX oOnacTeil (U3MKM Ha YpOBHE,
COOTBETCTBYIOILIEM TpeOOBaHUSIM
oOmenpodeccHoHaNbHON MOATOTOBKY OakaiaBpa 1mo
HATTNABITEHUTO

**. CokpamieHus: opM OICHOYHBIX CPEICTB CM. B prioskeHnu 2 k PII.




OIIMCAHHUE ONEHOYHbIX CPEJACTB
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[Tpunoxxenne 2
K pabodei mporpamMme

Hepeqenb OLCHOYHBIX CPEACTB 1IN0 JUCHUIIJIMHE «Puszuka B NMPOU3BOACTBCHHBIX H

TEXHOJOTHYECKHUX Mpomeccax»

HaumenoBan [IpencraBnenue
Ne
0C He KpaTkas xapakTepucTHKa OIEHOYHOTO CPEeACTBA OLICHOYHOI'0 CpEACTBA
OII€HOYHOTI'0 B ®OC
Kontponbnas [Cpenctso MPOBEPKU MEHUM MPUMEHSTH
P pea poBep Y p KoMmiekT KOHTPOJIBbHBIX
1 paborta [MOJIy4YEHHbIE  3HAHWS JUIA  pelleHus  3a7ad .
3a/laHuil TI0 BapraHTaM
(K/P) ONPEAECIEHHOTO THIIA IO TEME WIN PA3JAETy
CpeAcTBO  KOHTPOJIA,  OpPraHM30BaHHOE  Kak
crienrangbHas Oecea Mmeaarorndeckoro paboTHUKA ¢ Borpoch! 110
VYcTHBIHM onpoc |00yJaromMMcHs Ha TEMBI, CBSI3aHHbBIE C U3y4aeMOi
2 o TeMam/pasiesiam
(YO) MUCIUTIIIMHON, W pPAacCYUTAaHHOE Ha BBISICHCHHE
. JUCIUTLTAHBI
00beMa 3HaHUI 00YYaroLIErocs Mo OnpeaeIeHHOMY
pasmueny, Teme, mpobiemMe u T.11.
3 CpencTBO TMPOBEPKM YMEHUM U HAaBBIKOB IO
almra
1360 ];TO Hojf [ACTIOTB30BAHMIO naboparopHoro obopynoBanus u | [IpuMepHBIE BOIPOCHI
3 p£60TEI M3MEPUTEIIBHBIX pUOOPOB, o0paboTke JUTS 31U THI
(371P) HKCIIEPUMEHTAIBHBIX JAHHBIX U HMX CPAaBHEHHUIO C | JIaOOpaTOpPHBIX padoOT
TEOPETUUYECKHUMH pacueTaMu
CpeAcTBO MpOBeIeHUs] TPOMEKYTOYHON aTTeCTallU Bormpock! ms
4 3auet M0 pe3yJbTaTaM BBHITIOJHEHUS BCEX BHJIOB Y4eOHOH | MOJArOTOBKH K 3a4€Ty,
3) paboThl B TEYEHHWU CEMECTpa C MPOCTABICHHUEM IPUMEPBI 3a9ETHBIX
OIICHKU «3aUTEHOY» WU «HE 3a4TEHO» OuneroB
CpencTBO MPOBEICHUS MPOMEKYTOYHON aTTeCTaIluu
o Bomnpocsr qs
[0 pe3yJibTaTaM BBIIIOJHEHHUS BCEX BHUJIOB Y4eOHOI
MOJTOTOBKU K SK3aMEHY,
5 DOk3aMeH  [pabOTBl B TEUEHUH CEMECTpa C MPOCTABICHUEM —
D) OLICHKH «OTIUYHOY, «XOpOIIOY,
IK3aMEHAIIMOHHBIX
«(YZIOBIIETBOPUTEIHHO) WIH GIIICTOR

KHCYIOBJICTBOPHUTCIBHO»
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MUHNUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUS POCCUNCKON OEJIEPAIINN
DenepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHHE BHICIIETO 00pa30BaHUs
MoOCKOBCKHI MOJUTEXHUUYECKUN YHUBEPCUTET

Hanpasnenue noaroToBku:

15.03.01 «MammuHOoCcTpOEHHEN
OII (mpouiip): «MarMHbI 1 TEXHOJIOTUU 00pabOTKH MaTEpHAJIOB 1aBICHUEM

Kadenpa dusznka

(HanMeHOBaHHe Kaeapbl)

KommuiekT 3agaHuid 17151 KOHTPOJIbLHOU PadoThl

10 AUCIUIIIINHE «®Dusnka B IMPONU3BOACTBCHHBIX U TCXHOJIOTMYCCKHUX IIPOLECCax»
(HaMMEHOBaHHE JIMCLHUILIHBI)

CDopma meKyueco KOHmpoJis, npoeepAruas CMmeneHb OC60EHUA KOMNENTEHYUU
OIlIK-1

Tema ... Kunemamuka nocmynamesibHo2o OBUIICCHUA

BAPUAHT 1
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIByMEpHOE NBUKEHHE TE€JIa ONKUCHIBACTCS CICAYIOIUMU 3aKOHAMU JBUKCHUS:

x(t)=13-97¢+26,5t%; y(t)=7,5— 61 —17¢
X,y JaHbl B METpax, { — B CEKyHIaX.
Onpenenure B MOMEHT BpeMeHH =11 c: 1) koopauHaThl Tena; 2) MPOSKIUU CKOPOCTH Tena; 3)

IPOEKIIMH YCKOpeHMs; 4) KacaTelbHOE YCKOpPEHME; 5) HOpMalbHOE YCKOpEHHe; 6) paguyc
KPUBHU3HBI TPACKTOPHH

BAPUAHT 2
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIByMEpHOE NBUKEHHE TEJla ONKUCHIBACTCS CICAYIOIUMU 3aKOHAMU JBUKCHUS:

x(t)=1-143t+0,4¢%; y(¢)=23+17¢+0,5¢>
X,y 1aHbl B METpax, ¢ — B CEKyHJIax.
Onpenenure B MOMEHT BpeMEHH =5 c¢: 1) KOOpAMHATHI Tena; 2) MPOEKIUN CKOPOCTH Tena; 3)

MPOCKIIMK YCKOpEHHUsI; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMallbHOE YCKOpEeHHue; 6) paamyc
KPUBU3HBI TPACKTOPUHU

BAPHUAHT 3
KOHTPOJIBHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE NBUKCHHE TEJIA OMUCBHIBACTCS CIECAYIOIMMMH 3aKOHAMHU JBUKCHMUS:

x(t)=25+0,1t+6,5t; y(t)=7,5+66¢—1,7¢>
X,y laHbl B METpax, ¢ — B CEKyHJIax.
Omnpenenure B MOMEHT BpeMeHHU =34 c: 1) KoopauHaThl Tena; 2) NPOEKIUU CKOPOCTH Teina; 3)

MPOEKIIMN YCKOpeHHUsI; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMallbHOE YCKOpeHHue; 6) paamyc
KPUBU3HBI TPACKTOPUHU




37

BAPUAHT 4
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIByMEpHOE NBUKEHHE TEJIa ONKUCHIBACTCS CICAYIOIUMU 3aKOHAMU JBUKCHUS:

x(t)=—-23-9t+4,5¢*; y(t) = —75+ 63t + 341>
X,y JaHbl B METpax, { — B CEKyHIax.
Onpenenure B MOMEHT BpeMeHH (=10 c: 1) koopauHaTHI Tena; 2) MPOSKIUU CKOPOCTH Tena; 3)

IPOEKIIMH YCKOpEeHMs; 4) KacaTelbHOE YCKOpPEHME; 5) HOpMalbHOE YCKOpEHHe; 6) paguyc
KPUBHU3HBI TPACKTOPHH

Tema ... ,Zluuamulca nocmynamejibH0o20 OBUIICCHUA.

Bapmuanr 1

3a Kakoe BpeMsl ¢ COCKOJIB3HET ¢ HAKIIOHHOM IJIOCKOCTH JJMHOM S ¢ yTI0oM HakJIOHa [ TeJIo,
€CJIM OHO JIBMIKETCSI PABHOMEPHO MO HAKJIOHHOM IJIOCKOCTH C YIJIOM HakjloHa «? HauanbHas
CKOPOCTb T€JIa paBHA HYJIIO.

Bapmuanr 2

Ha HermoaBMyKHBIN 11ap HaJETaeT CO CKOPOCTHIO V) map, Macca KOTOPOTo B n pa3 O0JbIIIe MacChl
HETOJIBMKHOTO 1Iapa. HaiiiuTe COOTHOIIEHNE CKOPOCTEN IAPOB MOCJIE YIIPYTOro HEHTPAIBHOTO
yaapa K ckopoctu V.

Bapuant 3

Jlensnas ropka cocraBisieT ¢ ropu3oHTOM yroia o= 10°. 1o Hell myckaroT BBEpX KAMEHb, KOTOPBIN
MNOAHABINHNCHL Ha HCKOTOPYIO BBICOTY, COCKAaJIb3bIBACT II0O TOMY IKC IIYTH BHHS. Kaxkos
KO3 PUITMEHT TPEHHSI £, €CIIM BpeMsI CITycKa B # = 2 pa3a 0oJibIlie BpeMeHH! oabéMa?

BapuanT 4

K HuTH nossemiena rups. Eciiu MOAHAMATh 3Ty THPIO C YCKOPEHHEM a1 = 2 M/C?, TO HATSKEHHe
HUTH OyAeT BIBOE MEHbILE TOTO HAIpPSKEHHs, MPH KOTOPOM HUTH paspeiBaeTca. C Kakum
YCKOPEHHEM a2 HaJI0 TOJHUMATH 3Ty THPIO, YTOOBI HUTh Pa30pBaach.

Tema ...Paboma u ynepzus 6 nOCHynamenbHOM 08UNHCEHUU
Bapmuanr 1

Ornpe/ieiTe MPHOBEHHYIO MOIIHOCTb, PA3BUBAEMYIO CHIIOH [ = 2]+3]€ (H), xoTopas

JIEHCTBYET HA MaTEPUAIBHYIO TOUKY, IBUKYIIYIOCS CO CKOPOCTBIO D = 1,517 —4] (m/c).

Bapuanr 2

JBa rpy3a, Macchl KOTOPBIX OTHOCATCS Kak 1:4, coeAMHEHBI CHKATOW MPYKMHOM U JIeKAT Ha
TOPU3OHTAILHOM IOBEPXHOCTU crosa. IIpu pacnpsmileHMM NpPYKUHBI I'Py3 MEHBLIEH MacChl
MoJTy4aeT KuHeThuueckyro sHepruto 40 J[x. Uemy npu 3TOoM OblIa paBHA MOTCHITHATBHAS YHEPTHUS
CKaTOM NPY>KUHBI?

Bapuant 3

[Tyns maccoit 10r, nersimas ropu3oHTAIBHO €O CKopocThio 200 M/c, MOMaaaeT B JAEPEBSIHHBIN
OpyCOK Maccoil 5 Kr, JIe)aIuii Ha CTOJIE U yIePKUBAEMbIN MPYKUHOUM C ®KEeCTKOCThIO 2 KH/M .
UYemy paBHa MakcuMalibHas fedopmanus npyxunel? TpeHue He yUUThIBATb.
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Bapmuanr 4

PaGota Bcex cui, AEHCTBYIOIMX HA Tejla CUCTEMBI, IIPHU MEPEXOJE U3 MEPBOr0 MEXaHUUYECKOTO
COCTOSIHUSL BO BTOpO€ Okazanach paBHOU 123 JDx. IIpu 3ToM paboTa MOTEHIMATBHBIX CUJI ObLIa
paBaa 300 [Ix, a paboTa AMCCHUIIATUBHBIX CHUJ OKazamach paBHOW -13,8 JIx. Ha ckompko
M3MEHUJIACh KHHETUUYECKAsl YHEPT Ul CUCTEMBI?

Tema ... ,Zluuamuka epauiamesibHO20 OBUIICCHUA.

Bapmuanr 1

MaxoBHK BpalljaeTcs MO 3aKOHY, BRIpakaeMoMy ypaBHeHHeM @=A+Bt+Ct?, rrie
A=2pan, B=16 pan/c, C=-2pan/c>. MOMeHT MHEpIIUK MaxoBHKa paBeH SOkr-m>. HaifiTu MomeHT
CHUJI, IEUCTBYIOIIMX HA MAaXOBHK (BpalllatoIii MOMEHT) B MOMEHT BpeMeHH t=Ic.

Bapmuanr 2

CrutonrHoH TUIMHIP Maccor m=4 KT KaTUTCS 0€3 CKOIBKEHHS TI0 TOPU30HTAILHON
noBepxHocTH. JIMHelHas CKOPOCTh OCH HWJIMHApA paBHa 1 M/c. OnpenenuTe NOIHYIO
KHHETHUYECKYIO DHEPTUIO IIIUH]IPA.

Bapuant 3

Ha uunuaap, KoTopblid MOKET BpAIIaThCsl OKOJIO TOPU3OHTAITBHON OCH, HAMOTAaHA HUTD.
K koH1y HUTH npuBs3aH Tpy3uk Maccoit m=0.1 Kr, KOTOPBIA MOXET CBOOOTHO OITYyCKaThCH.
CunTasi MOMEHT HHEPIMH IMIMHAPA paBHBIM 0.02 Kr-M%, ONpe/ieNiuTe yCKOpEHNe TPy3HKa.

Bapmuanr 4

JIBa mapuka maccaMu m=10 r CKpeTuIeHbl TOHKHMM HEBECOMBIM CTEPKHEM JITTUHOM /=20cM.
Onpenenure MOMEHT MHEPLUUU [ CUCTEMBI OTHOCUTEIBHO OCH, MEPIEHAUKYIISIPHON CTEPKHIO U
MPOXOJIAIIEH Yepe3 TOUKY CTEP>KHS, AeISAIIEH ero JJIMHY B OTHOIIEHUH 1:2.

Tema ...Hanpasxcénnocmo, nomenyuan.
BapuanTt 1

DJeKTpuYecKkoe Mmojie 0Opa3oBaHO PABHOMEPHO 3apsDKEHHBIM JIMCKOM pajauyca 2 M ¢
TIOBEPXHOCTHOH TIOTHOCTHIO 3apsga 4 MkKi/cm?. OmnpenennTh Kakyl CKOPOCTb TONYYHT
NePBOHAYAILHO HETIOABIKHBIN 3JIEKTPOH, MPHOIMKASICh K TUCKY IO €r0 OCH OT PacCTOSHUSA 4 MM
110 paccTosiHus | MM 10 LIEHTpa JHCKa.

Bapuanrt 2

[ToTeHnMan MEKTPOCTATUYECKOTO TIOJISl U3MEHSIETCS TI0 3aKOHY ¢(X,y)=-AIn(x/a)+ B+,
rae A=1 B,B=1 B/m,a=1 cM. OnipeienuTh HaMPsHKEHHOCTH AJIEKTPOCTATUYECKOTO OISl TIPH X =4,
y=1,5a.

Bapuant 3
OnpenenuTs HAIPSKEHHOCTh, CO3JaHHYI0 PABHOMEPHO 3apsKEHHBIM TOHKHM JHCKOM
paauyca 2 M, 3apsit KoToporo paseH 3 HKUI, Ha ero ocu Ha paccTossHUM 1 MM OT LIEHTpa AKCKa.

Bapmuanr 4

Tpu ToOUEUHBIX OAMHAKOBBIX 3apsaa BeanunHo 1 HKi1 HaumHaloT ABUraThCs Mo
I[GﬁCTBH@M CHUJI B3AaUMHOT'O OTTAJIKUBAHHUA U3 BepLHI/IH HpaBI/IJIbHOI‘O TpeyroanHKa CcO CTOpOHOﬁ
10 cM. OnpenenuTh UX MPenenbHYI0 CKOPOCTh, €U Macca Kask/I0i JacTHIlsl pasHa 1076 .
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Tema ...3aKonbl NOCMOAHHO20 MOKA.

BapuanTt 1
Brraucnuts NOrpCIIHOCTb, BO3HHUKAIOMIYIO IIpU HU3MCPCHUU COIPOTUBJIICHHUA R ¢
MOMOIIBIO CXEMBbI, YKa3aHHOM Ha pucyHke. ConportuBieHue ammepmerpa Ry = 1 mMOwm,

conportuBiieHue BosnbT™MeTpa Ry = 1 kOwm. Ilokazanus BonbT™Merpa Uy = 5 B. Ilokazanus
amrnepmetpa I, = 5 mA.

V |
— R

Bapuanr 2

Cuna Toka /B TIpOBOJHUKE MEHSAETCS BO BPEMEHH 10 3akoHy /=3+8¢; rine IBbIpaeHo B
amnepax, t- B ceKkyHaax. Kakoe KoaMuecTBO 3JeKTpuuecTBa (JUPOXOAMT YeEpe3 IMOINEPEeYHOE
ceueHue IPOBOJIHUKA 3a BpeMs OT 7, =3¢ 10t,=5¢? .

Bapuant 3

DJIEKTPOABUTATENb MUTACTCS OT CETH ¢ HanpsbkeHueM U=24 B. UeMy paBHa MOIIIHOCTh
Ha BaJly ABHUTraTels PU MPOTEKAHUU 110 €ro 0OMOTKE TOKa /=8 A, eciii U3BECTHO, YTO IpHU
MOJTHOM 3aTOPMAKMBAHUM SIKOPS MO LEenu UAeT TOK lp=16 A?

Bapuanr 4

Onpenenuts JUIMHY MPOBOJIOKHM, JuamMeTp KoTopoil paseH 0,25 MM, yzaenpHOe
compotuBieHue 50 HOM-M, HEOOXOIUMYIO JJIsl U3TOTOBJICHHUS HarpeBaTelss ¢ MaKCUMaJbHOU
MOIIHOCTbIO, €CJIM BHYTPEHHEE CONPOTUBICHUE UCTOUYHUKA TOKA paBHO 1 OM.

Tema ... Maznemusm

Bapmuanr 1

[IpoToH, mpomuieanuii yCKopsomyto pazHocTs norenuanoB U = 300 B, Bieren B 0IHOpOAHOE
MarHuTHoe nojie ¢ uaaykuuen B = 0,4 Ti n Hayan IBUraThCs MO OKPYKHOCTU. Beruncnuts ee

pamuyc. (3apsaz npotona 1,6%107" K, macca mportona 1,67*1077 kr) MarauTHas HOCTOSHHAS

to=4n*107 T'u/m.

Bapuanr 2

B marautHoe none ¢ uaaykiueit 20 MkTa ycranoBumu mof yriaom 60° kK CHIOBBIM TUHUAM BUTOK
panuycoMm 10 cm u myctuiu 1o Hemy Tok 10 A. HailTn MmexaHn4ecKuii MOMEHT, IEUCTBYIOIIUI HA
BUTOK.

Bapuant 3
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I[Ba JUIMHHBIX napanneanHx HpOBOI[a HaxXoOdATCs Ha paCCTOHHI/II/I r= 5CM OIUH OT I[pYFOI‘O. HO
MPOBOJAaM TEKYT B OJJHOM HaIpaBJieHMH oJrHaKoBble TOKU [ = 30 A xaxxapiid. HaiiTu MarHutTHyro
I/IHI[yKI_[I/IIO IIOJIAA B TOYKC, HaXO,Z[SILL[eI‘/JICH Ha paCCTOHHI/II/I I =4 CM OT OOHOTI'O HpOBOI[a nnn= 3 CM
ot apyroro. (po=4m-10"TH/m)

BapuanT 4

beckoHeuHO JUIMHHBIA TOHKUH MPOBOAHMK ¢ TOKOM I = 66 A mmeer u3rud B BUAE KPYIJIOH
MJI0CKOM neTyid paguycoM R = 10 cM. OnipenenuTb MarHUTHYIO0 UHAYKIUIO MOJIA B LIEHTPE METIIH.
MaruuTHas nocrosanas po=4m-107 Ta/m.

Tema ... InekmpomazHumnan uHOYKyU

Bapmuanr 1

BpIuuciuTh MarHuTHYIO 3HEPTHIO cojieHoua, coaepsxkaiero 1000 BuTkoB. MarHMTHBIN TOTOK
yepes nonepeuHoe ceuenue pasex 0,1 MB6. Cumna Toka B ero oOMoTke paBHa 1A.

Bapuanrt 2

l'opu3oHTanpHEIN CTEpKEHb AJIMHOM | M Bpamaercsd BOKPYI BEPTHKAIbHON OCH, IPOXOJAIIEH
Yyepe3 OJMH U3 ero KOHIIOB, Aefast 2 060opoTa B cekyHAy. Och BpallleHHs NapajiesibHa JTUHUIM
MHAYKIMA OJHOPOJHOTO MAarHMTHOroO noss. HailTu pasHOCTh NMOTEHIMATIOB MEXAy KOHLIAMU
CTEpXKHS, €CIIM UHAYKLUSA MarHUTHOrO nojst 50 mTo.

Bapuant 3
OnpenenuTs HHAYKTUBHOCTH COJICHOU A, B KOTOpOM TOK 12 A co3naer morokocuemieHue 24 BoO,
a TaKkyKe SHEPrHI0 MArHUTHOTO IOJISl COJIEHOUIA.

Bapmuanr 4

KosnbiieBoii koHTYp paguycoM 10 cM MoMeIeH B OJJHOPOJHOE MarHUTHOE MoJjie ¢ uHaykuuen 0,2
Tn. Jlvaun uHgyKIUN 0078 cocTaBsioT yroa 30° ¢ mIockocThio KoHTypa. ONpeenuTh CpeHee
3HaueHne BenuduHbl OJ[C WHAYKIWMU, KOTOpas BO3HUKHET B KOHTYpPE, €CIH HWHIYKIHUS
MarHUTHOTO TOJIE YMEHbIIUTCS 10 Hys 3a Bpems 0,002 c.

Tema ... Konedbanusn

Bapmuanr 1

B ogHOMepHO# KoebaTenbHON CHCTEME € 3aTyXaHHEM COOCTBEHHAs 4acTOTa HE3aTyXalolunuX
kosiebanuit pasHa 100 'y Koagduuument 3aryxanus pasen 10 ['u. Hayanenas ¢asza cuHyCHBIX
koneOanuit papHa 0. OnpeaenuTh MOMEHT BPEMEHH, KOT/la HyJIEBOE 3HaUEHNE KOJIEOIIIOIICHCS
BEJIMYMHBI OYyJeT JOCTUTHYTO B TPETHH pas.

Bapuanr 2

[Ipu ycTaHOBHMBIIMXCS BBIHY)KJICHHBIX KOJICOAHUSAX B KOHTYPE C aKTUBHBIM CONPOTHBICHHEM |
KOM MHIYKTUBHOE CONMPOTHUBJIEHUE PaBHO 2 KOM U €MKOCTHOE COMPOTHUBJIEHUEM paBHO 3 KOM.
AMIIIUTYJa OHY KAaromero Hanpskenus pasHa 100 B. OnpenenuTs aMIiuTy 1y NOTJIOLIEHMS,
aMIUIUTYAY AUCIIEPCUH U CABUT (pa3 MKy MOHYX AAIOIIKUM HAPSHKEHUEM M TOKOM B KOHTYDE.

Bapuant 3

OnpenenuTs MOIIHOCTb, IOIJIOUIAEMYI0 KOHTYpOM C aKTHBHBIM comnpoTuBieHueM | kOw,
MHAYKTUBHBIM COIIPOTUBIEHUEM 2 KOM M €MKOCTHBIM CONpoTHUBIIeHHEM 3 KOM, eciii aMILIUTYy1a
BHEIIHEro HanpsibkeHus pasHa 100 B.
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Bapuanr 4

JlBa TapMOHWYECKHX KojeOaHHs BIOJIb OJHOM MpPSIMOH, NPOMCXOIAIIUX C OIMHAKOBOM
aMIUTUTYI0M U TIEPUOJIOM, IIPU HAIOXKEHUU APYT Ha JIpyra Jajlu KojeOaHue TOW e aMIIIUTY/IbL.
YemMy paBHa pa3HOCTh (a3 CKJIAABIBAEMbIX KOJICOaHUN?

Tema ... Boanwn

BapuanTt 1

Onpenenuts CpeIHIO MOLUTHOCTh TOUEYHOIO UCTOYHUKA TAPMOHUYECKOM 311EKTPOMarHUTHOM
BOJIHBI, €CJTM Ha paccTosHUU 10° M OT HEro B KOCMMYECKOM MPOCTPAHCTBE AMILIHTY 1A
HaNpsHKEHHOCTHU 3JICKTPUYECKOT0 1Ot BOJIHBI paBHa 10 B/m.

Bapuanrt 2

BoHOBOI# «ImakeT» 00pa3oBaH AByMs IIOCKMMH MOHOXPOMATHYECKUMU BOJTHAMHU:
Eix,t)=cos(1002t-3x) n &x(x, )= cos(1003t-3,01x).

Omnpenenuts (hazoBble CKOPOCTU KAXKION BOJIHBI U TPYIIIOBYIO0 CKOPOCTH BOJHOBOTO «IIAKETAY.

Bapuant 3

AMIuTyAa Hanps>KeHHOCTH MAarHUTHOTO MOJISE B TUIOCKON TapMOHUYECKOW 3JIEKTPOMAarHUTHON
BOJIHE, JBIDKYIIEHCS B KOCMHYECKOM IpocTpaHcTBe, paBHa 10° A/m. ILIOCKOCTh aHTEHHBI
miomanso 100 M? OpHEHTHPOBaHA MNEPHEHAMKYISPHO JIBUKEHHIO BOJNHBL OMNpenennTsh
MaKCUMaJIbHBII W MHUHUMAJIbHBIII MIHOBEHHBIE IOTOKM JHEPrUU BOJHBI 4epe3 IIOCKOCTh
AQHTEHHBI, a TAK)KE KOJIMYECTBO SHEPTUH, NMPOIIEALIEe Yepe3 IIOCKOCTh AHTEHHBI 32 1 MUHYTY.

Bapmuanr 4

HmeroTcst ABa KCTOYHMKA MOMEPEUHBIX BOJIH B CTPYHE, COBEPILAIOIIUE KOJIeOaHHs C OAMHAKOBON
gactotor V=500 I'1 ¥ ¢ MOCTOSIHHBIM 1O BpeMEHH cABUTOM (a3 A¢g=7/2. AMIUIUTYJa OJHOTO
paBHa 1 MM, BToporo — 2 MM. JIuHeiHas MIOTHOCTh CTPYHBI —107 I/M, CHIa HATSKEHUS CTPYHBI
10 H. Onpeaenuth aMIumMTy 1y KojieOaHWH TOYKU CTPYHBI, OTCTOSIIEH OT MEPBOTO HCTOYHUKA Ha
paccrosiHuu x;=0,5 M ¥ OT BTOPOTO — Ha PacCTOSIHUM 1 M.

Tema ... Humepghepenyusn

Bapmuanr 1

B cxeme FOHra sxpaH ¢ OTBEpCTUSIMU OCBEIMIAETCA MOHOXPOMATUYECKUM CBETOM C JUTMHOM
BosiHBI A=400 HM, paccTosiHME MeXIy oTBepcTUsiMH 0,8 MM, pacCTOSIHUE OT OTBEPCTHI 710
9KpaHa UHTEep(HEPEHIIMOHHOM KapTHUHBI — 2,5 M. Ha sxpane BumHbI 25 HHTEp(DEPEHIIMOHHBIX
noJsioc. OnpenenanTs JUIMHY KOT€PEHTHOCTH UCTOYHHUKA CBETA.

Bapmuanr 2
Ha MbIIBHYIO TITEHKY (ko3ddunuenT npenomnenns 1,33) magaer 6enblii ceet nox yriom 45°. Ipu
KaKOi HaMMEHbIIEH TOJIIINHE TNICHKU OTPa)KCHHBIE JIy4n OyAyT OKpAIICHBI B JKEJITHIN 1[BET?

Bapuant 3

Paccrostnue mexay ABYMsS TOYEUHBIMM KOTE€PEHTHBIMHM HCTOYHHMKAMU MOHOXPOMAaTHYECKOIO
cBera ¢ yacTotoi 1,5-10'° I' paBHO 1 ¢M M PaBHO PACCTOSHMIO MEXIy MHTephEPEHIIMOHHBIMU
[I0JIOCAMH HA 3KpaHe, pacroj0KEHHOM NapajuleIbHO MJIOCKOCTH UCTOYHUKOB, B CPEHEN 4acTH
uHTep(epeHIIMOHHOM KapTHHBI. HaliTH paccTosHUE OT HICTOYHHUKOB 10 3KpaHa, €CJIM U UCTOYHUKHU
¥ 3KpaH HaXOIATCs M0/ BOAOH (KO3 (GHUIIMEHT MpeIOMICHHS BOABI paBeH 1,5)
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Bapmuanr 4

Ha crexnstanblif (n=1,5) KIUH ¢ yIIoM @=5" HOpMaJIbHO Na/IaeT CBET ¢ JUTMHOM BOIHBI A=500 HM.
Onpenenuts IIMHY KOT€PEHTHOCTH HMCTOYHUKA CBETA, €CIM OT KPOMKM KIMHA JI0 OOphIBa
UHTEpPEPEHIIMOHHON KapTUHBI yMeraeTcs 150 mosioc paBHOHN TONIIHMHBI

Tema ... /luppaxuus

Bapmuanr 1

Ha xpyrnyto nuadparmy magaet miockast BotHa. CaMblil 1aabHANW MAaKCUMYM MHTEHCUBHOCTH
IPOILEAIETO CBETa Ha ONITUYECKON OCH CUCTEMBI OTCTOHT OT JAuadparMbl Ha paCCTOSIHUU 2 M.
Ha xakom paccrosiHum OyeT HaXOAUTHCS CaMbIi TaTbHU MUHUMYM?

Bapuanr 2

Judpakiuonnas pemerka uMeeT nepuoa 25 MkM. J[Be OMM3KHUe IIUHBI BOJHBI JAIOT TJIaBHBIN
TUQPAaKIMOHHBI MaKCUMyM BTOPOTO TOpsiAKa Ha yrinax audpakuuu, Omumskux k /10 u
oTIUYarIuxcs Apyr oT Apyra Ha m/500. Byayt nmu paspeimieHbl 3TH BOJHBI, €CIIA 00mIas
MPOTSKEHHOCTh PEIIETKH paBHA 2,5 cM?

Bapuant 3

[Tepuon audpakumonHoi pemietkn paBeH 5 MkM. [llupuna omgHo¥ menu paBHa 0,1 MKM.
OnpenenuTb KOJIUYECTBO ITaBHBIX TU(PPAKIIMOHHBIX MAKCUMYMOB, YMEIIAIOIIUXCS MEXKTY ABYMS
[JIaBHBIMU JU(GPAKIIMOHHBIMM MUHUMyMaMH Hu3lIero nopsaka. [lageHue cBera Ha MIOCKOCTb
TU(GPAKIUOHHOMN PEIIeTKH HOPMAIIBHO.

BapuanT 4

Ha nudpakiimoHHyo pemeTKy ¢ mepuoaoM 25 MKM TOJT YIJIOM 7T/4 MagaeT MOHOXPOMATHIECKUT
1BeT ¢ JIMHON BosiHbI 700 HM. OnpenenuTs yroj MeX,ly HOPMaJIbIO K PEIIETKE U HallpaBICHUEM
[JIaBHOTO AU(PPAKIIMOHHOTO MaKCUMyMa 4-ro mopsiaKa.

Tema ... llonapuzayusn

BapuanTt 1

OHpGI[eJII/ITI: BO CKOJIBKO pa3 UBMCHHUTCA MHTCHCUBHOCTb CBCTA CO CTCIICHBIO MOJIAPU3alIUN
P=0,25 nocne npoxXoxkaeHHs Yepe3 MOIAPU3aTop, Ybs INIOCKOCTh MPOMYCKAHUS OPUEHTUPOBAHA
K TUIOCKOCTH MaKCHMaJIbHOM MHTEHCUBHOCTHU CBETa MOJ YIiioM a=7/0.

Bapuanrt 2
CrekiiiHHas TUTACTUHA HAXOIUTCS B KUAKOCTH. CBET MajaeT Ha MJIACTHHY MOJ YIJIOM o=/3 u
OTpa’kaeTcs MOJHOCTbIO MOISPU30BaHHBIM. OrnipeienuTh Ko3(QUIHESHT MPETOMICHUS KUAKOCTH.

Bapuant 3

NHTEHCUBHOCTh €CTECTBEHHOT'O CBETA IMOCJE MPOXOXKACHUS Yepe3 MOJIApU3aTOp M aHaIU3aTop
yMeHbIaercs B 8 pas. OnpeaenuTs yroin @ MexXay IJI0CKOCTSIMU MPOIYCKaHUs MOJISIpU3aTropa U
aHayiM3aTopa.

Bapmuanr 4
[Ipn yrie miockocTH MPOMYCKaHUs MOJSPHU3aTOpa OTHOCUTENBHO IUIOCKOCTH MaKCHMAaJIbHOM
HHTCHCUBHOCTHU IIaJaromecro CBCTa a=7/3 UHTEHCUBHOCTH nmpomeamero CBCTa OTHOCUTCA K
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WHTEHCUBHOCTU MAJAIONIET0 CcBeTa Kak 3 K 8. OmnpenenauTh CTENeHb MOJIpU3alii MaJaloero
CBeTa.
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MUHUCTEPCTBO HAVKU U BBICIIEI'O OBPA30OBAHMS POCCUICKOW ®EIEPALIMN
DdenepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkICHUE BBICIIIET0 00pa30BaHUs
MOCKOBCKMI NOJUTEXHUUECKUN YHUBEPCUTET

Hamnpasnenue noaroToBKu:

15.03.01 «MamumHOCTpOCHUE

OII (mpoduip): «MaIuHbl ¥ TEXHOJIOTHH 00pa00TKH MaTEPHAJIOB TaBICHUSM)

Kadenpa dusnka

(HauMeHoBaHUe KaeIphl)

Bonpocsl 11 yCTHOro onpoca

10 AUCIUIIIINHE «®Dusnka B IMPONU3BOACTBCHHBIX U TCXHOJIOTMYECKUX IIPOLIECCax»
(HaMMEHOBaHUE UCLUIUINHBI)

CDopma meKyuieco KOHmpoJis, npoeepAruas CMmeneHb OC60EHUA KOMNENTEHYUU

OIlIK-1

Pasnen Kunemamuka nocmynameilbHo20 osudiceHUA

1.

SNk

10.

11

18.
19.
20.

21.

Uro Takoe pu3nveckuii BEKTOp HEero opT?

Uto Ha3bIBaeTCst a0COMIOTHBIM, & YTO — OTHOCUTETHHBIM?

[TpocTpaHCcTBO OTHOCUTENEHO MITH a0COTIOTHO?

Urto Takoe IBUKEHHE MAaTepUATIbHON TOUKH?

Uto Ha3bIBaeTCS MPaBUIIAMU TEOPUU OTHOCUTEIBHOCTH?

Kakoii paanyc-BeKTOp Ha3bIBaeTCS «aOCONMIOTHBIMY, KAKOW «OTHOCUTEILHBIMY, a KAKOU
MEPEHOCHBIM?

UTto Takoe conmpuKacaromasics K JaHHON TOYKE TPACKTOPUHU OKPYKHOCTH?

Uto Takoe paanyc KpUBU3HBI TPACKTOPUU B TAHHOM €€ TOUKe?

Uro Takoe opT KacaTelbHOW U OPT HOPMaJIU B JAHHOM TOYKE TPAEKTOpUN?

Urto Takoe myTeBas CKOPOCTb U CKOPOCTh ABMKEeHH? KakoBa CBA3b MEX1y HUMU?

. JlaTb KOPpEKTHOE OIpEACIICHUE IIyTH MAaTEPUAIIbHOU TOYKHU.
12.
13.
14.
15.
16.
17.

CdopmynupoBaTh 3aKOH OTHOCUTEILHOCTH CKOpocTHu ["anmest.

EcTp 11 yckopeHue y Tena, KOTOpoe ABUKETCS M0 OKPYKHOCTH PaBHOMEPHO?

JlaTp onpeneneHus U BBIPAKEHUSI TAHTEHIUAJIBHOTO U HOPMAJIBHOT'O YCKOPEHUH.

UYro Takoe KOOpaAUHATHI?

Yro Takoe 6a3uc cUCTeMbl KOOPIUHAT?

B 4ém npeumyiiecTBa 1€KapTOBOM CUCTEMBI KOOPAMHAT IIEpE] CUCTEMAMU C IPYTUMU
6azucamu?

Urto Takoe nekapToBa KOOpaAUHaTa?

YTo Takoe KNHEMAaTUYECKNE 3aKOHBI IBUKECHHUS?

Kak Ha ocHOBaHMHM 3aKOHOB JIBH>KEHHS TIOJYYUTh 3aBUCUMOCTH CKOPOCTH JIBHXKCHHS U
YCKOPEHUS OT BPEMEHHU

Kak Ha ocHOBaHMUM 3aKOHOB JIBUKEHUSI MIOJYUYUTh TAHTEHIIMATbHOE U HOPMAJIbHOE
YCKOpPEHHUS B IaHHBIN MOMEHT BpeMEHU?

Paszgen ,Zluuamuka nocmynamesibHo20 osudIceHUA

l.
2.
3.

JleB youBaeT namoi kponuka. C Kakoi CHUIION KPOJIMK JEHCTBYET Ha Jialy JibBa?
Urto Takoe BO3/ECTBUE OJHOTO TeJa Ha Apyroe?
Yro Takoe cuna?
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12.

13.

14.

15.

16.
17.
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Yto Takoe IMHAMUYSCKOE COCTOSHUE TEIa U CHCTEMBI TC?
Cua aOCOJIFOTHA UJIM OTHOCUTEJIBbHA?

Yro Takoe cOCTOSIHHE ITOKOs? SBiIsieTcs JIH OHO a0COIFOTHBIM?
Kaxk nBukercs T€JI0 B COCTOSHUHU ITOKOS?

UYro Takoe nHEpIMAaIbHas CUCTEMA OTCUETA?

Kaxkoe teno magaer ObicTpee: TSHKENOE WK JETKOE?

. Kaxk B3Becwiu 3emitio?
. KakoBa nprumnHa TOro, 94TO Ha ABYX KOHIIAX HATSHYTOW HUTH, IIEPSKUHYTOH yepe3 OJIOK,

CHUJIbI HATS>KEHUSI OJJUHAKOBBI?
KakoBa mpuumHa TOro, 4To yCKOPEHHUS JIBYX I'pY30B, CBS3aHHBIX HUTHIO, IEPEKUHYTOMI
yepe3 0JI0K, OIMHAKOBBI 110 MOAYJIIO.
HemoauxHubii 050K TOABEIICH K auHaMoMeTpy. Uepe3 OJIOK MepeKWHYTa HUTh, HA
KOHI[aX KOTOPOH 3aKperIeHBI IBa HEPABHBIX Tpy3a mu ma. Yemy OyayT paBHBI IOKA3aHUS
JUHAMOMETpA, €CJIU IPy3bl PEAOCTaBUTH CAMHUM cede?
3aueM Hy»XE€H UMITYJIbC MaTepUaIIbHON TOUKU?
W3mensieTcs M UMITysnbC cucTeMbl 3emis-JIyHa, W ecnu ga, TO KTO HM3MEHSET €ro
U3MEHseT?

3a4yeM HYXEH LIEHTP Macc CUCTEMBI?

Urto Takoe yaap ¢ TOUKHU 3pEHUS TEOPUH U MPAKTUKU?

Pasznen Paboma u IHepcusn 6 nocmynameilbiHom osudiIceHuU

l.
2.
3.

AN

— =00

13.
14.

Yto Takoe MEXaHHYECKOES COCTOSHUE CHCTEMBI?

[TpuBectu mpuMepsl PyHKITUH MEXaHUIECKOTO COCTOSTHHS CUCTEMBI

Kak npaBunsHO cka3aTh: «Pabota cuibl o nepeMenieHuo Tenay uinu «Padora cuibl Ha
MePEMEIICHUH TeJIa

Yro Takoe cuioBoe moiue?

B uéMm pa3Huia Mex1y CTallMOHAPHBIMU U HECTAITMOHAPHBIMU CUIIOBBIMH TOJISIMU?
Mosker 1 OBITH Tak: cuia He paBHA 0, CKOpocTh Tena He paBHa (), a MOIITHOCTD CHJTBI
paBHa0?

UTo Takoe KMHETUYECKasl SHEPTHsI CUCTEMBI TE€J, U 110 KAKOMY 3aKOHY OHa U3MeHseTcs1?
YT0 Takoe NOTECHIIMAILHOE CHJIOBOE I101€E?

CdopmynupoBats onpeaencHue MOTSHIIMAIBHON SHEPTUHU Tella U 3aKOH €€ N3MEHECHHSI.

. Kakue cumnbl B TOBCETHEBHOM MPAKTUKE SBIISIOTCS MOTEHIIUATbHBIMU ?
. I[aTb onpe;[eneHHe I10JI CUJI COHpOTI/IBJIeHI/IH. Hoquy OHO HC SABJIACTCA

MNOTEHIIMAIbHELIM?

. SIBnsaroTcs NOTCHUUAJIbHBIMU CUJIBI HATAKCHUA HUTH U PCAKIIUN OHOpBI?

Uto Takoe MeXaHH4YeCKasi SHEPTHs], U TI0 KaKOMY 3aKOHY OHA U3MEHSIETCS?
JlaTb onpeneneHre KOHCEPBATUBHOW CUCTEMBI M JOKa3aTh, YTO €€ MEXaHUYECKas
SHEPrus COXPaHIETCs.

Paszgen Kunemamuka epauiamesibHo20 OBUdICCHUA

l.
2.
3.

AN

OO6nanmaer oy TUIONIAAh BEKTOPHBIMHU CBOMCTBAMHU?

JaTp onpeneneHue IIOCKOro yrjia B paJuaHax.

[Touemy KOHEUHBII YroJl MOBOPOTa HE 00JaaeT BEKTOPHBIMH CBOMCTBAMHU, a
OecKOHEUHO MaJblii 00IamnaeT?

Hamnucats GpopMyity cBS3u OECKOHEYHO MAJIOTO TIEPEMEIICHHS 1 OECKOHEYHO MajIoro
yrJia moBOpOTa.

CdopmynupoBaTh IPaBUIO MOAYJISI BEKTOPHOTO MPOU3BEACHUS U €r0 HalpaBICHUS.
CBs13b yII0BOM M IMHENHON CKOPOCTE.

Hanucatb BeIpaskeHUsI TAHT€HLIMAIBHOTO U HOPMAJIBHOTO YCKOPEHH uepes
IMPOU3BOJAHLBIC YI'JIa TIOBOPOTA.



8. OmucaTh CBS3b MEXKAY NOCTYyNATEILHBIM U BpPAIlaTEIbHBIM JABI)KCHUSMHU B CITydae
MaTepuaIbHOW TOUKH U aOCOITIOTHO TBEPAOTO Tea.

Pasnen lunamuxa epawiamenbnozo 08u3ceHUus

JaTp onpeneneHne MOMEHTA UMITYJIbCA MaTEPUATBHON TOUKH.

JaTp onpeneneHue MOMEHTA CHIIBI.

Hamnucatp 3aKk0H U3MEHEHUSI MOMEHTA UMITYJIbCA MaTEPUATIbHON TOUKH
Hamnucarb 3ak0OH U3MEHEHUsI MOMEHTa UMITYJIbCa CUCTEMbl MaTEPUATbHBIX TOUEK.
Kak cBs3aHbI MEX Ty COO0H MOMEHT MMITYJIbCA CUCTEMBI B JTa0OpaTOPHOI CUCTEME
OTCYETA U B CUCTEME OTCYETA CIEHTP MACC CUCTEMBD»

CBs13b MEXly OCEBBIM MOMEHTOM MMITYJIbCA U YTJIOBOM CKOPOCTBIO.

Hanucars ocHOBHOE ypaBHEHHE TMHAMUKU BPaIIATEIIbHOTO JIBHXKCHHUS.
CdopmynupoBats Teopemy lllTeiinepa

JlaTh BBIpaske€HUE dJIEMEHTAPHON pabOTHI BO BpaIaTeIbHOM JBUKCHUH

Al

N SR S

OTHOCHUTEJIBHO 3aKPEIUIEHHON OCH.

Paznen HanpﬂJfCéHHOCMb dJIeKmpocmamuiecKozo noJina

1. JlaTp onpezneneHue TOUEUHOTO 3apsA/a B Cllydyae HEIMPEPBIBHOTO paCIpeNEIeHUS 3apsiia

1o 00bEMY, TOBEPXHOCTH, JTUHHH.
2. CdopmynupoBaTh MPUHIUIBI JATLHOACHCTBUS U OMu3KkoaeiicTBus. Kakoit u3 Hux
OKa3aJcs BEPHbIM?

3. Uro Takoe 31eKTPOCTaTHUECKOE 110IIe?
4. Yro Takoe mpoOHBII 3apsij] MO OTHOIICHUIO K JAHHOMY 3JIEKTPUICCKOMY TOJI0?
5. Yro Takoe MaTeMaTH4ECKOE I10JIE MIEKTPUIECKON HANPSKEHHOCTH U JUISl YErOo OHO

HYXHO?

6. CdopmynupoBaTh npasuiia rpaduyeckoro npeacTaBiIeHus BEKTOPHOTO
MaTEeMaTUYECKOroO MO

7. Onwucarb CBOMCTBA CUIOBBIX JJUHUHN 3JIEKTPOCTATHUYECKOIO MOJIS.

8. B kakowm ciydae NpUMEHSETCS MPUHLMN CYNEPHO3ULINU IICKTPUUECKUX MOJIEH?
3anucath €ro BEIpaXXEHHUE B CIIydae JUCKPETHOIO U HEMPEPBIBHOIO PACIIPENETICHUS
3apsA10B-UCTOYHHUKOB.

9. Yrto Takoe 3NEKTPUUECKUN JUMOIb?

10. Yto Takoe TenecHbid yroa? Hanmucath BeIpakeHUE AIEMEHTAPHOTO TEJIECHOTO yTIIa.

11. YTo Takoe MoTOK BEKTOPHOTO MnoJisi? B kakoM citydae 3TO MOHATHE CBA3AHO C
NBIDKEHUEM?

12. ChopmynupoBats Teopemy Octporpazackoro-I'aycca B Bakyyme.

13. 3anucath BeIpaK€HNE HAIPSHKEHHOCTH TIOJISI OTHOPOJIHO 3apsHKEHHON O€CKOHEUHON
IJIOCKOCTH.

14. Uto o3HauaeT «0ECKOHEUHOCThY MIOCKOCTH?

15. 3anucaTh BeIpaXeHHE HANPSHKEHHOCTH T0JIS OJTHOPOIHO 3apsDKEHHON 0€CKOHEYHOM
MPSMOM HUTH.

Pasnen Ilomenyuan
1. TloueMy mose 3JIEKTPOCTATUUECKON HANPSXKEHHOCTH SBJISIETCS MOTEHIIUATBLHBIM?
2. Kak Ha3niBaeTcs NMOTCHIUAJIbHAas SHCPrusd CAMHUYIHOI'O MOJIOKUTCIIBHOT'O HpOGHOI‘O
3apsia B 3JEKTPOCTATHUECKOM ToJe?
3. Kak BbIpa3uTh CKaIIpHOE MAaTEeMaTU4YECKOE MOJIE MOTEHIINAIa Yepe3 BEKTOPHOE
MaTeMaTUYECKOE MOJIE AJIEKTPOCTATUYECKOU HAMPSHKEHHOCTU?
4. Yto Takoe HampsHKEHUE, U KAKOBA €ro CBS3h C PabOTOM AIEKTPOCTATHUECKUX CHIT?
UTto Takoe rpaueHT CKaJISIPHOTO MO ?

e

0. /IaTh BBIpa)K€HHE KHHETUYECKON YHEPTUH a0COIFOTHO TBEPIOTO TEJIa, BPAIAOIIEroCs
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Kaxk BbIpa3uth 1ose 3JeKTpoCTaTHIeCKON HANPsHKEHHOCTH Yepe3 CKaIsIpHOE ToJIe
noTeHana?

CdopmynupoBaTh TPUHIUIT CYTIEPIIO3UIINH SIEKTPOCTATUUECKUX MOJIECH B OTHOIICHUH
MOTEeHIHANA.

3anucarh MOTEHIIKUAN MTOJISI TOYEYHOTO UCTOYHUKA U OJTHOPOIHO 3aPsKEHHOU cheph.
3anucaTh BEIpOKEHHUE MOTEHITUATBLHON YHEPTUU KOHMDUTYPAIIMH THCKPETHBIX TOYCHHBIX
3apsi/ioB.

3anucaTh TOTCHIIMAIBHYIO SHEPTHIO CHCTEMBI PAaCTIPECIEHHBIX 3apsI0B.

Paznen ,Zluaﬂekmpuku u npoeoduuku 6 JlleKmpocmamuiecKkom noJjie

NNk Wb =

S

10.

11

12.
13.
14.

15.
16.
17.

18.
19.

20.
. Uto Takoe koHAeHCaATOP?
22.
23.
24.

21

25.

26.

Urto Takoe cpena? SABasieTcs I 3TO MOHITUE MOAECIbHBIM?

[Iepeuncnuts BUABI 3aps10B 10 OTHOLICHUIO K TAHHOU Cpelie

UTo Takoe OUAIEKTPUKU U MPOBOJHUKHU ?

Hanucars BeipakeHue SHEPTUU TUTIOINS B OJTHOPOTHOM 3JIEKTPUUECKOM II0JI€.

Urto Takoe nonsipusaius Ju3JaeKTpuKa?

Uto Takoe IUAIEKTPUUECKasi BOCIPUUMYUBOCTD AUAJICKTpUKA?

Kaxkne cBsi3aHHBIE 3aps/bl BIUAIOT Ha 3JIEKTPUYECKOE IT0JI€ BHYTPU JUAJICKTPHKA!
pacnpenenéHHbIe Mo 00bEMY WM TOBEPXHOCTHBIE? OCIabisaI0T OHU OJIe CBOOOHBIX
3apsiIOB WM yCUIJIMBAIOT?

JaTe onpeneneHue 3IEKTPUIECKON HHIYKIIUH.

HanucaTe cBsI3b MEXKy 2JIEKTPUUECKON MHIYKIMEN U HANPsKEHHOCTHI0. UTo Takoe
JUAJIEKTPUYECKasi TPOHUIIAEMOCTh?

CdopmymnupoBats Teopemy Octporpaackoro-I'aycca B TUAIEKTPUUIECKON Cpeie.

. SIBysieTcsl T BEKTOPHOE TTOJIE DIIEKTPUIECKON WHAYKIMU (CMEIIEHHs) TOTECHIIHAILHBIM B

obmeM ciryuae?

CoopMyIMpoBaTh rpaHUYHBIC YCIIOBHS JUTS BEKTOPHBIX mojieit D u E.

Jlatb onpenieneHne MEeKTPOCTATUYECKOTO MMPOBOJHUKA.

Kaxk pacnpenenén HECKOMIIEHCUPOBAHHBIN HECBSI3aHHBIN 3aps 1 110
IIEKTPOCTATUYECKOMY IIPOBOIHHUKY.

Urto Takoe anekTpuueckas EMKOCTh YEIUHEHHOTO MPOBOIHUKA? YeM oHa onpeaensiercs?
3anucarb MEKTPOEMKOCTh YETUHEHHOM Cephbl.

Ennnuna nzamepenus snekrpoémkoctu B cuctreme CU HazpiBaeTcs (apaoil.
[Moncuuraiite snexrpoémkocts ConHila B hapajax.

3anucaTh BCe BBIPAXKEHUS SHEPTUU YETUHEHHOTO MPOBOAHUKA.

Byzner nu ToyeuHslit 3apsa B3aMMOAEHCTBOBATh C HEUTPAIbHBIM POBOAHUKOM? OTBET
000CHOBATb.

Uemy paBeH MOTEHLIUAN 3a3€MJIEHHOTO MPOBOJHUKA?

JlaTte onpeneneHue 3JIEKTPOEMKOCTH KOHIEHCATOPa

3anucath Bce BBIPAXKCHHsI DJHEPTUU KOHAEHCATOPA.

JIro6oe 11 coeTMHeHNE KOHIEHCATOPOB MOKHO CBECTH K IOCIIEI0BATEILHOMY MIIH K
napasuieibHOMY ?

I'ne nokanusyercs SHEpIys 3apsHKCHHBIX TEN: HA CAMMX TUX TeJIaX WIK B IPOCTPAHCTBE
BOKPYT HUX?

3anucarb Bce BBIPAKEHHUSI 00BEMHOM MIIOTHOCTH SHEPTHH JIEKTPHUECKOTO MOJIS.

Pasnen 3aKOHbI HOCMOAHHO20 MOKA

1.

2.
3.
4

UTto Takoe MIOTHOCTD JEKTPUUYECKOTO TOKA U cuiia Toka? KakoBa CBsI3b MeXy HUMU?
UTo Takoe CTOPOHHUE CUJTBI?

Cdopmynuposats 3akon Oma B tuddepenunansHoit popme.

Uto Takoe CONpOTUBIICHHE yyacTKa?
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5. Uro Takoe oAHOPOIHBIN yuacToK nenu? M300pa3uTh ero 3JIeKTPUIECKYI0 CXEMY.

6. UYro Ttakoe DC?

7. Urto Takoe HeOHOPOAHBIN yuacTok menu? M300pa3uTth ero aJIeKTpUIECKYI0 CXEMY.

8. 3ammcarh MHTETpATbHBIN 3aK0H OMa 1)1 y4acTKa 1enu U 0ObSICHUTH SHEPTeTUICCKUI
CMBICJI KaXKJIOTO YJICHA.

9. IlpuBectu npumMepsl ICTOYHUKOB oTpuarenbHoi DJIC.

10. 3anucats UHTETpaNbHBIN 3aKk0H OMa JUIsi IPOCTOTO 3aMKHYTOI'O KOHTYpa.

11. JIro6oe 1 coemMHEHHE PE3UCTOPOB MOKHO CBECTH K TIOCIICIOBATEIHHOMY WJIH K
napauieJIbHOMY ?

12. ChopmynupoBath mepBbIii U1 BTOpoi 3aKkoHbI Kupxroda 1115 CIIOKHBIX KOHTYPOB.

13. Kak nepeiitu ot 3akoHa OMa k 3akony Jxoymsa-JIenna?

14. Hanucath BhIpaK€HUS TETUIOBOM M 3JIEKTPUYECKONM MOIIHOCTEM, a TaK K€ MOUTHOCTH
MCTOYHHKA.

15. 3anucath Bce BbIpakeHUs: 00BEMHON MIOTHOCTH MOIIHOCTH 3JEKTPUUYECKOTO TOKA.

Paznen Maznemusm

1. Yro Takoe MarHUTHOE 1oJE?

2. Kak Ha3pIBaeTcs U 0003HAYAETCS CUIIOBAsI XapaKTEPUCTUKA MAarHUTHOTO TOJIs?

3. Hanwucatp BeIpak€HHME MarHUTHOM COCTaBJISIONIECH Uikl JIopeHia.

4. Ecnu marHuTHas MHAYKIUS HA MECTE MOJIOKEHUS ABUKYILETOCS OTPULIATEIBHOTO 3apsiaa
HalpaBJi€Ha Ha PUCYHKE BBEPX, & €ro CKOPOCTh — BIPaBO, TO KyJia HaIpaBJIeHA CUJIA CO
CTOPOHBI MAarHUTHOTO MO ?

5. Cogepuiaer i1 paboTy MaruuTHas cuia? Kak uaMeHsercs KUHEeTHUECKasi SHEPTHs
JIBUXKYIIETOCs MPOOHOro 3apsiia MoJl BIUSHUEM MarHUTHOTO moJis?

6. Kax Oyner nBurathcs 3apspKEHHAS! 9aCTHUIA, BIICTEBINAs B OJHOPOJHOE MarHUTHOE TIoJe?

7. Urto Takoe cuna Ammnepa? 3anuIInTe BIPAKEHHUE JIEMEHTAPHOM CUJIBI AMIiepa.

8. Yro Takoe MarHUTHBIA MOMEHT?

9. Kak B0O31€iCTBYET OAHOPOJIHOE MAarHUTHOE MOJIE€ HA MATHUTHBI MOMEHT. 3allHIINTE
BBIPAKEHHE, OMMCHIBAIOIIIEE ITO BO3CHCTBUE.

10. 3anummure BeIpa)Ke€HUE SHEPTUU MArHUTHOTO MOMEHTA B MAarHUTHOM I10JI€.

11. Chopmynupyiite 3akon buo-CaBapa-Jlamiaca 1 mpoBeAUTE aHAIOTHIO C BRIPAKEHUEM
HaIPSKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJII TOYEYHOTI'0 3aps/a.

12. Yto Takoe HanpsKEHHOCTh MarHuTHOro nosis? KakoBa €€ cBs3b ¢ MAarHUTHOMN
uHaynuei? J{ins yero HeoOXoaMMBbI 1B€ BEKTOPHBIE XapaKTEPUCTUKU MAarHUTHOTO TOJIs1?

13. Yro Takoe HaMarHUY€HHOCTh MarHeTUKa, U YTO TAKOE €r0 MarHUTHAs
BOCIIPUMMYHUBOCTH?

14. Kak cBs3anbl Mex1y c000i MarHUTHasi BOCHIPUUMYUBOCTD U MarHUTHAs
MPOHUIIAEMOCTh?

15. Kakue cymecTByrOT BU/IbI IMHEHHBIX MarHeTUKOB? B uéM pa3zHuLa MexX 1y HUMH?

16. B kakux MarHeTuKax CyleCTBYET CHOHTaHHAsl HAMarHU4EHHOCTh B MAKPOCKOITMYECKUX
00Bémax?

17. Yto takoe Temneparypa Kropu, u ueMy oHa paBHa B xkene3e?

18. Yro Takoe kpuBasi HAYaJIbHOW HAMarHMUYEHHOCTH (heppoMarHeTuka’?

19. CkoJbKO MeTesb TUCTEPE3Uca MOKET MPOJIEMOHCTPUPOBATH eppoOMarHeTHK?

20. Kakue xapakTepUCTHKH MPEAEIbHOM METIN TUCTEPE3UCAN3BECTHBI?

21. Yemy paBHA IUIOIIA/b [IETIIN THCTEPE3KCA B OCAX {M ,H } ?

22. Chopmynupyiite Teopemy OcTporpaackoro-I'aycca ajiss MaTeMaTH4eCKOTo TOJIS
MarHUTHOW MHAYKIIUU

23. Yto Takoe MarHUTHBIN NOTOK U IIOTOKOCIEILUICHUE?

24. HanumuTe BhIpaXEHUE dJIEMEHTApHOM paboThl criibl AMIiepa Mpy ABM)KEHUH y4acTKa

IMPOBOJHHKA C TOKOM



25.

26.
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HanumuTe BbIpakeHue 3JeMeHTapHON paboThl CHIIbI AMIIepa MPU U3MEHEHUHU
3aMKHYTOI'O KOHTypa
CdopmynupyiiTe 3aK0H MOJIHOTO TOKa B BAKYYME M B MAarHETHKE

Pasnen JJ1eKMPOMAZHUMHAA UHOYKYUS

1.

e e A Al

11.

Cdopmynupyiite 3akon Dapajes

Chopmynupyiite mpasuio Jlenma

CdopmynupyiiTe 3aK0H IEKTPOMArHUTHON MHIYKIIUN

Kakoa npuunna 9JIC MHAYKIIMK B MPOBOIHHUKAX, ABUKYIIMXCA B MATHUTHOM 10Jie?
Kaxkosa npuunna 3/]C uHIyKIIMKU B HEMOJIBUKHBIX MPOBOAHUKAX ?

3anuIInUTe BRIPAKEHUE HUPKYJISIIMA BUXPEBOTO JIEKTPUUECKOTO MO

UTo Takoe UHIYKTUBHOCTb KOHTYypa?

3anumure BeipaxkeHnue IJC caMOUHIyKIUN

3anummuTe 3akoH OMa JUIsi KOHTYpa ¢ UHAYKTUBHOCTBI0. UTO MpeAcTaBiIsieT 3aluCcaHHoe
PaBEHCTBO C MAaTEMATHYECKOW TOYKH 3PEHUS?

. Ha uto TpaTtutcs sHeprus ucrounuka npu ero padore nporus I/1C caMOMHIYKIMY B

MEPEXOJHOM MPOLECCE NOCIIE 3aMbIKaHUsI KOHTypa?
3anummure Bce BhIpaXEeHUsI 00bEMHOM TUIOTHOCTH YHEPTUU MarHUTHOTO 1oJisi. CpaBHUTE
UX C BBIpaXCHUSIMH 00bEMHOMN TUIOTHOCTH SHEPTUU AJIEKTPUUYECKOTO TTOJISL.

Pasnen Ypagnenua Makceenna

1.

ISARRANE N

9.
10.
11.

3anuiuTe BeIpakeHus quddepeHnnaIbHbIX ONepaTopoB TEOPUH MO Yepe3 BEKTOP
«Habma»

Chopmynupyiite gudpepeHnnanbHbIi TPU3HAK MOTEHIIMATBHOTO BEKTOPHOTO TTOJIS
Chopmynupyiire nuddepeHnnanbHbI MPU3HAK BUXPEBOTO BEKTOPHOTO MO
ChopmynupyiiTe MaTeMaTHIECKYIO Teopemy [aycca

Cdopmynupyiite MaTeMaTu4IecKyro Teopemy CTokca

Creaute uHTErpaibHyio TeopeMy OcTtporpaackoro-I'aycca k quddepeHnuanibHOMy
YPaBHEHUIO BEKTOPHOTO TOJISI B CITy4Yae dJEKTPOCTATUIECKOTO U BUXPEBOTO TOJEH
CBenuTe MHTETPaAJIbHBIN 3aKOH 3JEKTPOMAarHUTHOM MHIAYKIHMH K 1uddepeHInaibHoOMy
YPaBHEHHUIO CBSI3BIBAIOIIIEMY BUXPEBbIC SJICKTPHUECKOE M MArHUTHOE TIOJISI.

CBenuTe MHTETPAJIbHBIN 3aKOH MOJIHOTO TOKAa K U depeHIanibHOMY ypaBHEHUIO
BEKTOPHOT'O TIOJISI B CJIy4ae CTAI[MOHAPHOTO MAarHUTHOTO TIOJIS

Chopmynupyiite runore3y Makcemna

UTto Takoe TOK CMeIeHuUs?

CdopmynupoBaTh BBIBOJ O CYIIECTBOBAHUH 3JIEKTPOMAarHUTHBIX BOJH

Pasnen Konieoanus u 6011wl

1.

2.
3.
4

N

3anuimTe KHHEMAaTUYeCKUi 3aKOH TapMOHUYECKHUX KoJIeOaHUH

Uro Takoe aza?

Kak ¢aza 3aBucHT OT BpeMeHU B TapMOHHYECKOM 3aKoHEe?

Kak cooTHOCSTCS (pa3a KOCMHYCHOTO M CHHYCHOTO TIPEACTaBICHUS TAPMOHUYECKOTO
3aKOH JIBIMKEHUS?

3anummre auddepeHnnanbHoe ypaBHEHHE TApMOHUYECKUX KoIeOaHui

UTto B BEKTOPHOM MPECTABICHUN TAPMOHUUYECKON (PYHKIIMH ONPEENsIeT MOYIb
BEKTOpA-MIPEACTABUTEIS, @ YTO HAMPABJICHHUE?

J1y1st uero HeOOXOIMMO BEKTOPHOE MPECTABICHUE TAPMOHUYCCKUX (YHKITHIA?
3anumuTe TapMOHUYECKUH 3aKOH JIBFKEHUSI B KOCUHYCHOUM (JopMe B KOMITJIEKCHOM
MpeICTANICHUH.

UTo HY>KHO C/IeNIaTh C CHHYCHBIM MPEICTABICHHEM rapMOHIUYECKON (DYHKITUHU, YTOOBI
MPEICTaBUTh €€ B BEKTOPHOM UJI KOMIIEKCHOM BUA?
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10. 3anuimmTe 0JHOMEPHOE BOJIHOBOE YPABEHUE U €r0 PELICHUE B BHJIE BOJHBI, OCTyIeii B
MOJIOKUTEILHOM HaIlpaBJIEHUU KOOPAMHATHOM OCH.

11. 3anumure 3aK0H JBUKEHHSI OJHOMEPHON TapMOHMUYECKOM BOJIHBI, CIIEAYIOIIEH B
MOJIOKUTEILHOM HaIlPaBJIEHUU KOOPAMHATHOM OCH.

12. Yrto Takoe AJIMHA BOJHBI?

13. YUTo Takoe BOJHOBOE YUCIIO OJJTHOMEPHOUM BOJIHBI?

14. Yto Takoe BOJIHOBAsi HOBEPXHOCTH?

15. Yro Takoe miockas BojaHa?

16. 3anumuTe 3aKOH JBUKEHUS IJIOCKON TrapMOHUYECKOI BOJIHBI, CIIEYIOLIEH B
MPOM3BOJILHOM HarpaBieHuu. Kakoil BeKTop onpezenseT HanpaBieHue eé
pacnpocTpaHeHus?

17. Hanmumure BoIipakeHne pa3zoBoil CKOPOCTH TApMOHUYECKON BOJTHBI

18. 3anumuTe BbIpaK€HNE MHTEHCUBHOCTH TAPMOHUYECKON JIEKTPOMArHUTHOW BOJIHBI.

19. Uto Takoe KBa3UrapMOHUYECKUE BOJTHBI?

20. Hanunre Belpa)keHHUE IPYIIIOBOM CKOPOCTH

21. Yro Takoe AyIMHA KOTEPEHTHOCTH, U KaK OHA CBsI3aHa ¢ pa30pocoM JTMHBI
KBa3UrapMOHHYECKOMN BOJIHBI?

22. Yrto Takoe BpeMsi KOTEPEHTHOCTH, U KaK OHO CBS3aHO C pa30pOCOM 4aCTOTHI
KBa3UrapMOHHYECKOMN BOJIHBI?

23. Yto Takoe 1yr BoJH?

24. Kak cBsi3aHbl MKy COOOH IMHA KOTEPEHTHOCTH U BpeMsl KOT€pPEHTHOCTH?

Paznea Humepghepenyusn
1. Yro Takoe siBneHHE UHTEpPepeHITH?
SIBRAIOTCS M CTOSTYME BOJIHBI IPUMEPOM KOTE€PEHTHOCTH?
Kakue BomHBI Ha3bIBAIOTCS KOT€PEHTHBIMU JAPYT IPYry?
CdopmynupyiiTe ycinoBrue KOT€peHTHOCTH JABYX MEXaHUUECKHUX WM PaJHOBOJIH
CdopmynupyiiTe ycioBrue KOTepEHTHOCTH IBYX CBETOBBIX BOJIH
YT0 Takoe ONTUYECKUHN X017
Chopmynupyiite ycinoBus HHTEPPEPEHITMOHHOTO MAKCUMyMa U MUHUMYMa
N3o06pa3ute cxemy FOHra u 3anummTe BeIpakeHUE Pa3HOCTH ONTUYECKOTO X0/1a
CdopmynupyiiTe ycioBrue BpeMEHHONH KOT€PEHTHOCTH
0. 3anummuTe BhIpaXKEHUE Pa3HOCTH ONTUYECKOTO X0/1a B TOHKOW IUIEHKE NMPYU HOPMaJIbHOM
MaJICHUH TJIOCKOM CBETOBOM BOJIHBI HA €€ TOBEPXHOCTb.

=00 N U R W

Pasznen Juppaxkyusn
1. Yro Takoe siBIeHHE AUDpaAKIIH

2. Kak Ha3pIBaeTcs ONTHKa B OTCYTCTBUM TUDpaKIum?

3. Cdopmynupyiite npunnui [ roiirenca-Openens

4. OObscHUTE sABJICHHE TU(DPAKIIUU C TOUKH 3peHHs MpuHIuna [ roirenca-dOpeHens.

5. Uro Takoe 30Ha @peHens?

6. MOXXHO 1M yBEIMYUTh HHTEHCUBHOCTH CBETOBOT'O OTKJIMKA OTBEPCTHS, MPOITYCKAIOIIETO
CBET, YaCTHUYHO 3aKpbIB €ro?

7. Uro takoe niarHo Ilyaccona?

8. Kak nzmensiercs konudyectBo 30H OpeHesst B KPyriioM OTBEPCTHH, IPOIYCKAIOIIEM CBET
IpY yJJQJICHUM SKpaHa HaOJII0AEHUs OT 3KpaHa ¢ OTBEpCTUEM?

9. byger nu HabmromaTecs qudpakuys npu 60IbIIOM KoludecTBe 30H Openens,
YMEULIAIOIEMCsl B OTBEPCTUH, NPOITYCKAIOIIEM CBET?

10. KakoBo ycnoBue nudpakuuu Openens u kakoBo ycinosue audpaxiun Opaynrodepa mnpu
IIPOXOKJEHUU CBETA Yepe3 KPyrioe oTBepcTue?

11. Yro takoe nudpakuus Opaynrodepa npu najJeHUH IUIOCKUX BOJIH HA MPENSATCTBHE?



51

12. Onpenenute NIMPUHY CBETOBOTO OTKJIMKA OT ILEJIU MIUPUHON dNpu MageHUN Ha Hed

13.

MJIOCKOM MOHOXPOMAaTHYECKON CBETOBOM BOJIHBI, UCXOJI U3 COOTHOLIECHUS
HEONPEAEIEHHOCTEN KOOPANHATA-BOJIHOBOE YUCIIO.

ChopmynupyiiTe mpaBuIo 0TOOpa TIIAaBHBIX TUPPAKITMOHHBIX MAKCUMYMOB MPH
mudpakuuu OpayHrodepa MiI0CKUX BOJIH HA OAHOMEPHON AU(PaKIIMOHHON peméTke

14. Chopmynupyiite nmpasuio Bynsda-bparra npu otbope HanpapiieHHA TI1aBHBIX

TU(PPaKIMOHHBIX MAKCUMYMOB Tipu audpaxiun @payHrodepa miIocKux BOJIH Ha
KPUCTAJUIMYECKON PEIIETKE

Pasnen Ilonapuzayusn

1.

2.
3.
4

SN

11.
12.

13.
14.
15.
16.
17.

B kakux BOJHAaX BO3MOKHBI, @ KAKMX HEBO3MOKHBI MOJISIPU3ALIMOHHBIE SIBJICHUS

Yro Takoe Nia0CKOCTh NOISPU3ALUHN BOJIHBI?

Uto Takoe MmIoCKOnosapru30BaHHas BOJgHA?

Hammmure O6IJ_I€€ BBIPAKCHUC NHTCHCUBHOCTH, CBSI3aHHOMU C INIOCKOCTBIO noJrsipu3anuu,
KOTOpasi NOBEPHYTA BOKPYT HAMPaBICHUS IBH)KEHUS BOJIHBI Ha YTOJI ¢ OTHOCUTEIBHO
OCH X, IIEPIICHAUKYJIIPHONU HAIPABICHUIO IBUKCHUS.

Urto Takoe quarpaMma HHTEHCUBHOCTHU?

N306pa3ute quarpaMmmy HHTEHCUBHOCTH €CTECTBEHHOMOSPU30BAHHOIO CBETA

Kak n3smensercsa HHTEHCUBHOCTD CCTCCTBCHHOIIOJISIPU30BAHHOI'O CBCTA IMPU
MPOXOKJICHUH Yepe3 UCaIbHbINA MOJIIpU3aTOpP?

N3006pazute quarpaMmMy WHTEHCUBHOCTHU TUIOCKOTIONSPH30BAaHHOTO CBETA
Chopmynupyiite 3aKkoH Mairoca

. Uto Takoe KpyTroBas isipu3anus BoiHBI? K KakuM BOJIHAaM OTHOCHUTCS 9TO MOHSITHE: K

¢$ha30BO ynopsJ0ue€HHBIM WM K (pa30BO HEYHOPSAOUCHHBIM ?

UTto Takoe npaBonoIsIpU30BaHHBIE U JIEBOMOJISIPU30BAHHBIE BOJIHBI?

Yro npezacrapisgeT co0oi cyneprno3uius AByX KpyroBo NOJsSPU30BaHHBIX BOJIH,
MPOTUBOIIOJIOKHON MOJISIPU3AIMU U OJJMHAKOBOW aMIIIUTYbl, CAEAYIOIIHUX B OJTHOM
HarnpaBJeHUU?

UTo Takoe ONTUYECKU AKTUBHBIE CPEIbI?

UTo Takoe MmI0CKOCTh MPOITYCKaHUs MoJisipu3aropa’?

Cdopmynupyiite 3akoH bprocrepa.

Uto Takoe quxpousm?

Kaxk nenatorcst monstpouipi?
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MUHUCTEPCTBO HAVKU U BBICIIEI'O OBPA30OBAHMS POCCUICKOW ®EIEPALIMN
DdenepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkICHUE BBICIIIET0 00pa30BaHUs
MOCKOBCKMI NOJUTEXHUUECKUN YHUBEPCUTET

Hamnpasnenue noaroToBKu:

15.03.01 «MamuHOCTpOCHUEY

OII (mpoduie): «MaIuHbl ¥ TEXHOJIOTHH 00pabOTKH MaTEPHAJIOB JTaBICHUSM)

Kadenpa dusnka

(HauMeHoBaHUe KaeIphl)

IIpumepHbIe BONPOCHI IJIA 3aIUUTHI JJA00PATOPHBIX PadoT

10 AUCIUIIIINHE «®Dusnka B IMPONU3BOACTBCHHBIX U TCXHOJIOTMYECKUX IIPOLIECCax»
(HaMMEHOBaHUE UCLUIUINHBI)

@0]9]1461 mexKyuieco KOHmpOoJisd, npoeepAruasil CneneHb OC60EHUA KOMNemMEeHYUU

OIlIK-1

Pasnen Du3uueckue usmepenus u ux nOZPewtHocmu
JlaGopaTopHuasi padora «3mepenne 6a30BbIX BeJTUUNH))

1.

ISARRANE N

Uro Takoe abCOMIOTHASI OTPEIIHOCTD MPSAMBIX H3MEPEHHI?

MO>KHO JTM TOYHO BBIYHUCIUTEH A0COIOTHYIO IMOTPEITHOCTh MPSIMBIX U3MEPECHHI?
SBnsercs mu npubOpHast MOTPEIIHOCTh CHCTEMATUIECKOM ?

MoxeT 1 POSIBUTHCS CIydailHas MOTPENTHOCTh B OJJHOM U3MEPEHUM?

UYUTO NIpHUHATO CUNTATh PE3YIbTATOM CEPUU MOBTOPSIOIIMUXCS U3MEPEHUN?

OT kakoil W3 TMOTPENTHOCTEH TMPSIMBIX HW3MEPEHUN: NPUOOPHOH, CIIy4allHOW WIIH
CUTEMATUUYECKON MOXKHO «OYUCTUTH) PE3YyJIbTaT U3MEPEHUI?

Kakoili npubop HYXHO HCIOJIb30BaTh, U3MEPSAS OJHY M Ty K€ BEIMYUHY, UYTOOBI
IPOSIBIIIACh CIy4aifHasi OTPEIIHOCTb: TOHKUN WU TPyObIii?

UTo Takoe KOCBEHHOE U3MepeHue?

JlaH map Maccoi m, U3BMEPEHHOM C MOTPEIIHOCThI0 Am, U paiuycoM R, U3MEPEHHBIM C
norpemHocTeio  AR. BpIpa3suth uepe3 BenuuuHbl m, Am, R u AR abCONOTHYIO
HOTPEIHOCTh Ap IIIOTHOCTU MaTepuaia, U3 KOTOpOro clejlaH 1ap.

Pasnenst «/[uHamuka nocmynamenvHo2o osuxcenun» u «Paooma u snepzus 6
ROCHLYRAMeIbHOM 0BUINCEHUNY

JlaGopaTopHbie padoThl «3yueHne 0a/NTHCTHYECKOTO MASITHUKA),
«M3yyeHne MATEMATHYECKOT0 MASITHUKA»

e A

Uto Takoe MMMyJIbC MaTEPUATLHOU TOUYKH

3aK0H U3MEHEHHS UMITYJIbCa MaTepUaIbHON TOUKU

YTO Takoe UMITYJIbC CUCTEMBI MATEPUATIBHBIX TOUEK

3aKOH U3MEHEHHS UMITYJIbCA CUCTEMbl MAaTEPUATIBHBIX TOUEK
ChopmynupyiiTe 3aK0OH COXpaHSHHST UMITYJIbCa CHCTEMBI

[anite onpeneneHus ynapa

[ToueMy nipu yaape COXpaHAeTCs] UMITYJIbC CUCTEMBI?

UYTo Takoe MEXaHUUECKOE COCTOSIHUE CUCTEMBI?

[TpuBectu npumMepbl PyHKIHMIA MEXaHUYECKOTO COCTOSIHUS CUCTEMBI

10 Urto Takoe KUHETUUYECKasi SHEPTUSI CUCTEMBI TEJI, U I10 KAKOMY 3aKOHY OHA U3MEHsETCs?
11. Yto Takoe MOTEHIIHAIILHOE CUJIOBOE OJIE?



12.
13.
14.

15.
16.
17.

18.
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CdopmynupoBats onpeaenecHue MOTEHIIMAILHON SHEPTUHU Tella U 3aKOH €€ U3MCHECHHSI.
Kakwue cuibl B TOBCETHEBHOM MPAKTUKE SIBJSIOTCS MOTEHIIMATbHBIMA?

JlaTb onpenenenue noiist cuil conpotuBieHus. [loueMy oHO He sBIIAETCS
MOTEHIIMAIBbHELIM?

SIBNISAIOTCS JIM MOTEHUMATBHBIMU CUJIBI HATSKEHUS HUTU U PEaKLUU ONOPbI?

Uto Takoe MeXaHHYECKasi SHEPTHs, U IO KaKOMY 3aKOHY OHA U3MEHSETCA?

JlaTb ornpeneneHre KOHCEPBATUBHOKW CUCTEMBI M JOKa3aTh, YTO €€ MEXaHUYECKas
SHEPrus COXpPaHIETCsl.

Uro takoe K03 (UIMEHT MOJIE3HOTO NEHCTBUS TEXHUUECKOTO yCTpOncTBa?

Paspen Jlunamuxa epawiamenbHozo 08uiHceHUA
JlaGopaTopHnasi padora «OnpeneneHue MOMEHTA HHEPIIAN»

l.
2.

3.
4.

e

JlaTb onpeneneHre MOMEHTA CHUIIBI.

Kak cBs3aHbI MEXTy COO0H MOMEHT UMITYJIbCa CUCTEMBI B JTa0OpaTOPHOI CUCTEME
OTCYETA U B CUCTEME OTCYETA CIEHTP MACC CUCTEMBD»

Hamnncats 0CHOBHOE ypaBHEHHE TMHAMUKHU BPAIIATEIbHOIO JBUKEHHUS.
Cdopmynuposats Teopemy Ll teiinepa

BriBecTH BBIpa)K€HUE MOMEHTA MHEPLIMM OJHOPOJHOTO TUCKA OTHOCUTEIBHO OCH,
IIPOXOJAILEH Yepes3 ero HEHTP NEPIEHANKYIISIPHO €TI0 INIOCKOCTH

JlaTb BIpaskeHuE 3JIeMEHTapHON pabOThI BO BpaIlaTeIbHOM JBUKEHUU

JlaTh BeIpa’keHUE KMHETUYECKOM SHEPTHH a0COIIOTHO TBEPOTO TEla, BPAIAIOIIETOCs
OTHOCHUTEJIBHO 3aKPEIUIEHHON OCH.

[Touemy coxpansieTcsi MexaHU4eckasi SHeprust MasiTHuka MakcBesia?

Pa3nen 3aKOHbL NHOCMOAHHO20 MOKA
JlaGopaTopHasi padora «3yueHne MOCTOBOM CXeMbD»

1.

i R

10.
11.
12.

13.
14.

UTto Takoe MIOTHOCTD JAEKTPUUYECKOTO TOKA U cuiia Toka? KakoBa CBsI3b MeXy HUMU?
Uto Takoe CTOPOHHUE CUJTBI?

Cdopmynuposats 3akon Oma B tuddepenunansHoit popme.

Uto Takoe CONpOTUBIICHHE yyacTKa?

Urto Takoe OAHOPOIHBIN yuacToK nenu? M300pa3uTh ero aJIeKTPUIECKYI0 CXEMY.

UYro Takoe DC?

Urto Takoe HEOAHOPOIHBIN yuacToK menu? M300pa3uTth ero aeKTPUIECKYI0 CXeMY.
3anucaTh UHTETPaIbHBIN 3aKoH OMa IS yJacTKa e U OOBSICHUTh YHEPTeTHUECKUM
CMBICJI KaXKJIOTO YJICHA.

YTto Takoe cucTeMaTnyecKasi HOrpelHOCTb U3MEPEHHS.

Kaxoii amniepmeTp sBisieTCS U1€aIbHBIM?

Kaxkoii BOIbTMETp SIBJISIETCS UICaTbHBIM?

[Ipu kakux 3HAYEHUSAX YJEIHHOTO COMPOTUBIICHUS CPela MOKET CUATATHCS
MPOBOJHUKOM ?

Kaxue Buabl npoBOJHUKOB BaM U3BECTHBI, U KTO SIBJIIETCS HOCUTEIIEM TOKA B HUX?
UYewm ornmyaeTcs TeMnepaTypHbIi X0 YAEIbHOTO COPOTUBIICHUSI METAJUIOB OT IPYTHUX
IIPOBOJAHHUKOB?

Pasnen Maznemusm

JlaGopaTopHbie padoThl «M3MepeHHne COCTABJISIOIIAX MATHUTHOTO MOsI 3eMJIH
METO/I0M HAJIO’KEHUS BHEIIHero moJs», «smepenue cuiibl, 1eHCTBYHOLIEH HA
NMPOBOJIHUK C TOKOM MATHHUTHOM 1o0J1e», «3y4yeHne moBegeHnsi pAMKH C TOKOM
B MAarHMTHOM I10J1€»
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Urto Takoe MarHuTHoE nosie?

Kak Ha3piBaeTcs u 0003Ha4aeTCsl CUIIOBasi XapaKTEPUCTHKA MAarHUTHOTO TOJIsA?

Ecnn MarHuTHas MHAYKIMS HA MECTE MOJIOKEHMSI IBUXKYILIErOCsl OTPULIATENBHOTO 3apsiia
HaIpaBJieHA Ha PUCYHKE BBEPX, a €0 CKOPOCTh — BIIPABO, TO Ky/1a HAIIPaBJIEHA CUJIA CO
CTOPOHBI MArHUTHOTO MO ?

UYro Takoe cuna Amrnepa? 3alMIINTE BHIPAKEHUE JIEMEHTAPHON CUIIbl AMIepa.

YT0 Takoe MarHUTHBII MOMEHT?

Kak Bo3a€iicTBy€eT 0JHOPOIHOE MarHUTHOE I10JI€ HA MArHUTHBIN MOMEHT. 3alUIINTE
BBIPAKEHHE, ONTMCHIBAIOIIIEE ITO BO3CHCTBUE.

3anuIuuTe BhIpa)KEHNUE YHEPIMM MATHUTHOIO MOMEHTA B MAarHUTHOM IIOJI€.
Chopmymnupyiite 3akoH brno-Caapa-Jlamiaca u mpoBeauTe aHAIIOTHIO C BEIPAKEHUEM
HaANPsUKEHHOCTH AIEKTPOCTATUYECKOTO T10JIsI TOUEYHOTO 3aps/a.

Yemy paBHa MarHuTHas HHAYKLHS B BO3yX€ B LIEHTPE IUIOCKOM KaTyIIKH paguyca R n3
N BUTKOB, 10 KOTOPBIM TE€YET TOK /.

Pasznen Konedanusa u 6onnut
JlaGoparopHasi pabora «M3mepeHne CKOPOCTH CBETA»

1.

3anummTe KHHEMAaTUYeCKUi 3aKOH TapPMOHMYECKHUX KoJIeOaHUH

2. UYro Takoe ¢a3za?

3. Kak ¢a3a 3aBUCHT OT BpeMEHHU B TApMOHUYECKOM 3aKOHE?

4. Kak cootHOCSTCS (pa3za KOCHHYCHOTO U CHHYCHOTO MPECTABICHUS TApMOHUYECKOTO
3aKOH JIBMKEHUS?

5. Jns yero HeoOX0IUMO BEKTOPHOE MPEACTABICHNE TApPMOHUYECKUX (DYHKIIUNA?

6. 3anummTe OJHOMEPHOE BOJTHOBOE YPAaBEHHUE M €TO PEIICHHUE B BUC BOJIHBI, OCTyIei B
MOJIOKUTEILHOM HapPaBJICHUH KOOPAUHATHOM OCH.

7. 3anuiuuTe 3aKOH ABUKECHHS OJJHOMEPHOW rapMOHMYECKON BOJIHBI, CIIEAYIONIEH B
MOJIOKUTEILHOM HaPABJICHUH KOOPAUHATHOM OCH.

8. Yro Takoe giuHa BOJHBI?

9. UYrto Takoe BOJIHOBOE YHCJIO OJTHOMEPHOM BOJIHBI?

10. YTo Takoe BOJHOBAsI TOBEPXHOCTH?

11. Yro Takoe mockasi BoJiHa?

12. Hanmumue BbIpakeHne pa3zoBoil CKOPOCTH TAPMOHUYECKON BOJTHBI

13. Yro Takoe cTosiuas BoaHa?

14. ChopmynupyiiTe ycroBHsi BOSBHUKHOBEHHUS CTOSYEH BOJHBI HA OJTHOMEPHOM PE30HATOPE.

Pasnen Humepghepenyusn

JlaGoparopHasi padora «M3yyeHue siBjieHHsi MHTepepeHUNN HA OUNIPU3ME U
ousepkaJie @peHesnsn»

el

mEo 0w

— O

UYro Takoe siBiieHHE UHTEpDEepeHInn?

SIBASIOTCS JIU CTOSIYME BOJIHBI IPUMEPOM KOTEPEHTHOCTH ?

Kakue BOIHBI HAa3bIBAIOTCSI KOT€PEHTHBIMU APYT APYTY?

Hanummure BeipakeHUe HHTEPHEPEHIIMOHHOTO YICHA B CIIy4ae JBYXITY4YeBOM
uHTEephEpPEHITNN.

CdopmynupyiiTe ycioBrue KOTepEHTHOCTH JIBYX MEXaHUYECKHUX WM PaJHOBOIIH
ChopmynupyiiTe ycinoBrue KOT€peHTHOCTH IBYX CBETOBBIX BOJIH

Urto Takoe onTuyeckuii xoa?

ChopmynupyiiTe ycinoBus HHTEPPEPEHIINOHHOTO MAaKCUMyMa U MUHUMYMa
N3o06paszute cxemy KOHra v 3anummTe BRIpaXKEHUE PA3HOCTU OMITHUYECKOTO X0/1a

. ChopmynupyiiTe yCIIOBUE€ BpPEMEHHOM KOTEPEHTHOCTH
. 3anuimuTe BBIPAXKXCHUC PAa3HOCTU OINTUYCCKOI'O XO14a B TOHKOMU IUIEHKE IIp1u HOPpMAJIbHOM

MaJICHUH TJI0OCKOM CBETOBOM BOJIHBI HA €€ MTOBEPXHOCTb.
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Paspen Jueppaxuus
JlaGopaTopHas padora «/{udpakuus cBeTa HA L)

S e

o

Yro Takoe siBneHue nudpakuuu

Kak Ha3bIBaeTcst ONTHKA B OTCYTCTBHH JUPPAKIUU?

Chopmynupyiite npuniun [ rolireHca-Openens

OOmbscHUTE siBICHUE NU(DPAKIMU C TOUKH 3peHHs npuHiuna [ roiirenca-Openerns.
Yro Takoe qudpakuus OpayHrodepa nmpu najgeHUH MIOCKUX BOJTH HA MPEMATCTBHE?
Omnpeznenute MUPHHY CBETOBOTO OTKJIMKA OT IIEJU IUPUHON d TpH NaJIeHUH Ha Heé
MJIOCKOM MOHOXPOMAaTHYECKON CBETOBOM BOJIHBI, UCXOJI U3 COOTHOLICHUS
HEONPEIEIEHHOCTEN KOOPANHATA-BOJIHOBOE YHUCIIO.

ChopmynupyiiTe mpaBuIo 0TOOpa TJIAaBHBIX TUPPAKITMOHHBIX MAKCUMYMOB MPH
mudpakuuu OpayHrodepa MiI0CKUX BOJIH HA OAHOMEPHON AU(PaKIIMOHHON peréTke
Yro Takoe mapameTp audpakium?

Kak cooTHOCsATCS 3HaUeHNS apaMmeTpa Au(paKkIiy B CIIydyae FTeOMETPUIECKON ONTHKH,
nudpakiuu Openens u audpaxunu Opaynrodepa?

10. MoxHo nu nonyuuts audpaxiuio OpayHrodepa Ha chepudeckux BOIHAX?

Paspen Honapuzayusn
JlaGopaTopHnasi padora «3akon MaJstoca

1.

Nk WD

0o

10.
11.
12.

13

B xakux BomHax BO3MOJHBI, 4 KAKUX HCBO3MOKHBI ITOJIAPU3AITUOHHLBIC SABJICHUSA
UTo Takoe MI0CKOCTh MOJIAPU3ALUHA BOJTHBI?

UTto Takoe MmIoCKONoJIsipu30BaHHasi BOIHA?

Urto Takoe quarpaMMa MHTEHCUBHOCTHU?

I/I3o6pa3HTe AunarpaMmy MHTCHCUBHOCTHU CCTCCTBCHHOIIOJIAPU30BAHHOTO CBCTA
Chopmynupyiite 3aKkoH Maitoca

Uro Takoe kpyrosas misipu3anys BoiHbl? K KakMM BOJITHAM OTHOCUTCS 3TO MOHATHE: K
(ha30BO ynopsJ0ue€HHBIM WM K (pa30BO HEYHOPSAAOUCHHBIM ?

Yro Takoe IMPaBOIIOJISIPU30BAHHBIC U JICBOIIOJIAPHU30BAHHBIC BOJIHBI?

Yro npezacrasnsger co0oi cyneprno3uius AByX KPyroBo NOJsSpU30BaHHBIX BOJIH,
HpOTHBOHOHO)KHOfI noJrsipu3anuu u OI[HHaKOBOﬁ AMIIIUTYAbI, CICAYOIHUX B OJHOM
HarnpaBJeHUU?

UTo Takoe ONTUYECKU AKTUBHBIE CPE/IbI?

UTto Takoe MmI0CKOCTh MPOITYCKaHUs MoJisipu3aropa’?

Her mu MMPOTHUBOPCUUA OIIPCACICHUA HJIOCKOHOJI;IpH3OBaHHOI>'I BOJIHBI U BpallICHU A
IUIOCKOCTH MOJISIPU3AlUY B ONTUYECKU aKTUBHBIX cpefax”?

. Chopmynupyiite 3akoH bro
14.

OOBsicHUTE MEXaHU3M BpAIICHUS TUIOCKOCTH MOJISIPU3ANNU B ONTHYECKH aKTUBHBIX
cpenax.
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MUHUCTEPCTBO HAVKU U BBICIIEI'O OBPA30OBAHMS POCCUICKOW ®EIEPALIMN
DdenepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkICHUE BBICIIIET0 00pa30BaHUs
MOCKOBCKMI NOJUTEXHUUECKUN YHUBEPCUTET

Hamnpasnenue noaroToBKu:

15.03.01 «MamuHOCTpOCHUEY
OII (mpoduie): «MaIuHbl ¥ TEXHOJIOTHH 00pabOTKH MaTEPHAJIOB JTaBICHUSM)

Kadenpa dusnka

(HauMeHoBaHUe KaeIphl)

MartepuaJbl K 32a4€Ty

10 JTUCHUIIJINHE dusuka B IMPONU3BOACTBCHHBIX U TCXHOJIOTMYCCKHUX IIpoLeccax
(HaMMEHOBAHUE UCIUILIUHBI)

Dopma npomedrcymouHol ammecmayuu, nPosepsaowas Cmenernb 0C80eHUs
komnemenyuu OIIK-1

Oo0pazeln ouJiera aJs 3a49€Ta

MUHUCTEPCTBO HAYKH U BLICILETO OBPA3OBAHUS POCCUNCKOM OEJIEPALINN
OEJIEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXJIEHUE BBICIIIET'O
OBPA30BAHIA
«MOCKOBCKHWU MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, Kadenpa « Duznkar
Jucnnnmaa «@u3nuKa B MPON3BOICTBEHHBIX M TEXHOJIOTHUECKUX MPOIIECCax»
OO6pazoBarenpHas mporpamma « MalluHbI B TEXHOJIOTHH 00pabOTKH MaTEPHAIOB TaBICHUEM

Kypc 1, cemectp 1

3auém no pazoeny «Mexanuxay
BUJIET Ne 1

1. ITomokeHME ¥ €T0 OTHOCUTEIBHOCTb.
2. AHasorus MEXIy TTOCTYIIaTeIbHBIM U BpaIlaTeIbHBIM JBUKECHUSMH
3. B moake maccoit 240 kr crout 4yenoBek maccoit 60 kr. JIogka miabIBET CO CKOPOCTHIO 2 M/C.

YenoBeK MPHITALT € JIOAKH CO CKOPOCTHIO 4 M/C OTHOCHUTENIBHO JIOJIKU B CTOPOHY
IPOTUBOIOJIOKHYIO ABHKEHHIO JTOAKU. HaliTh CKOpOCTh JIOAKH 1OCIIE MPBIKKA YEIIOBEKa.

VYr1BepxkneHo Ha 3aceqanuu kKadeaps! «Pmuka» 10.05.2022 r., mporokon Ne.10

3aB. kadenpoit /Ctpexammna .M. /
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Bonpocs! Aj1s1 NOATOTOBKM K 3a4€Ty 10 pasaeay « MexaHuka»

[TonoxeHue u ero OTHOCUTENILHOCTb.

Tpaektopus. Conpukacaromascs OKpy>KHOCTb. LIeHTp u paanyc KpuBU3HBI TPACKTOPHUH
CKopoCTh IBUKEHUS U €€ OTHOCUTETBbHOCTD.

VYckopenue. KacarenbHOE€ 1 HOpMAJIBHOE YCKOPEHUS.

JexaproBa cucteMa KOOpAUHAT.

KunemaTnyeckre 3aKOHbI JBUKEHUS

[MoctynartenbHoe nBmkeHue abcomoTHo TBEpaOro Tena (ATT).

[Tonsitre cuibl. AOCONIOTHOCTh CHIIBI B KJIIACCHYECKOW MEXaHHKE.

IToHATHS paBHOAEHCTBYIOLIEH U COCTOSIHUS TIOKOSI.

. IlepBsiii 3akoH HeroToHa. MHEpLianbHbIE CUCTEMBI OTCUETA.

. Bropoi1 3akoH HproToHa 1 3aKk0H BCEMUPHOTO TATOTEHUS.

. UMmmynec 1 3aKOH €ro M3MEHEHHS.

. Tpetut 3akoH HproTOHA ¥ COXpaHEHUE UMITYJIbCA 3aMKHYTOM CUCTEMBI.
. Y1apbl ¥ pa3pbIBBbl.

. IloHsiTHE CHIIOBOTO TOJIS

. DieMeHTapHas paboTa 1 paboTa Ha KOHEYHOM TIEPEMEIIICHUH.

. MomHoCTSb.

. Kunernueckast sHeprus v 3akoH €€ U3MEHEHUSI.

. [loTeHuManbHble CUIIOBBIE MOJISl U TOTEHI[MATbHAS SHEPTHUSI.

. Mexanuyeckas SHEpIus 1 3aKOH €€ N3MEHEHUSI.

. KoHcepBaTuBHBIE CUCTEMBI.

. DJIEeMEHTapHbBINA YroJI MIOBOPOTA U YTJIOBAasi CKOPOCTh

. CBsI3b M@Ky YIIIOBOM U IMHEWHON CKOPOCTSIMHU.

. YTI10BO€ yCKOpPEHUE.

. KacarenbHoe 1 HOpMaJIbHOE YCKOPEHUS BO BPAIllaTEIbHOM JABUKEHUU
. Bpamarensnoe nemxenue ATT.

. MOMEHT uMIyIbCa 1 MOMEHT CHJIbI

. 3aKOH U3MEHEHUsI MOMEHTa UMITYJIbCa.

. MOMEHT uMIlysbca U yIioBas CKOpocTs. MOMEHT UHEPLIMH.

. OCHOBHOE ypaBHEHHME AUHAMUKH BpamaTeabHoro apmxkeHus ATT

. OceBble MOMEHTBI MHEPLIMYA HEKOTOPBIX TEI

. Teopema IlITelinepa

. PaboTta u xuHeTu4eckasi SHeprus BO BpAIaTEIIbHOM JIBIIKEHUHU

. AHaJIOTHs MEXly TIOCTYIIATEIbHBIM U BPAIATEIbHBIM ABUKCHUSMH.
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MUHUCTEPCTBO HAVKU U BBICIIEI'O OBPA30OBAHMS POCCUICKOW ®EIEPALIMN
DdenepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkICHUE BBICIIIET0 00pa30BaHUs
MOCKOBCKMI NOJUTEXHUUECKUN YHUBEPCUTET

Hamnpasnenue noaroToBKu:

15.03.01 «MamuHOCTpOCHUEY
OII (mpoduip): «MaIuHbl ¥ TEXHOJIOTHH 00pabOTKH MAaTEPHAJIOB JTaBICHUSM)

Kadenpa dusnka

(HauMeHoBaHUe KaeIphl)

MartepuaJjibl K 3K3aMeHY

10 JUCHUIIIIMHEC dusuka B MMPOU3BOACTBCHHBIX U TCXHOJIOTMYICCKHUX ITpoLeCCax
(HaMMEHOBaHUE UCLUIUINHBI)

Dopma npomelNcymoyHol ammecmayuu, NPOGepAIOUasi CMeneHb 0C80eHUs
komnemenyuu OIIK-1

Oopaseln YK3aMEeHAIIMOHHOT0 OHJIeTa

MUHHCTEPCTBO HAYKHU 1 BBICILIIET'O OBPA3OBAHUS POCCUNCKON OENEPAIINN
DOEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OFPA30BATEJIBHOE YUPEXXJIEHUE BBICIIETI'O
OBPA30OBAHU
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®akynbTeT 0a30BBIX KOMIIETEHIMH, Kadeapa «Puznkay
Jucuunnuza «@u3nka B IPOU3BOICTBEHHBIX U TEXHOJOTHUECKUX MPOIECCax»
O6pazoBarenbHas nporpamMma « MarmHbl 1 TEXHOJIOTHU 00pabOTKH MaTepralioB AaBICHUECM)

Kypc 1, cemectp 2
IK3amen no pazoeny « neKmpomacHemusm»
BUJIET Ne 1

1. 3akon [Ixoynga-Jlenua.
2. BextopHoe npousBeneHue. [IpaBuiao Moaysia v MpaBuiio HapaBiICHUS.
3. PaccrosiHre MeXy JByMs TOYEUHBIMM 3apsigamMu g U -5¢g paBHo 10 cMm. Ha kakom paccrositHun

OT OOJBIIETO MO MOAYIIO 3apsa HAXOAUTCS TOYKA, B KOTOPOH 3IEKTpHYecKasl HAMPSKEHHOCTD
paBHa 0?

VYr1BepxkaeHo Ha 3aceqanuu kadeaps! «Pmuka» 10.05.2022 r., mporokon Ne.10

3aB. kadenpoit /Ctpexammna .M. /
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Bomnpoce! AJ1s1 MOATOTOBKH K IK3aMeHY 10 pa3jeny « JIeKTPOMarHeTu3m»

ITepBbie Bonmpockl OnJieta

1. Onpenenenue 3MEKTPOCTaTHIECKOTO 1o, Onucanne PU3nIecKoro 3MEKTPOCTATHIECKOTO
0JIs1 C TIOMOIIBIO BEKTOPHBIX noJeil. [lone anekTpuyeckoil HanpspkEHHOCTH. OnpeneneHue
BEKTOpA AIEKTPOCTATUYECKON HAIPSKEHHOCTH C MMOMOIIBIO 3aKoHa KyioHa.

2. IlpyHuMn cyneprno3uuuy nojiei B OTHOLEHUH HanpspkEHHOCTH. [lone qunoas.

3. Ilonstue TenecHoro yria. [loHaTre moToka 3J1eKTpOCTaTHYECKOM HANMPSHKEHHOCTH TOYEYHOTO
MCTOYHUKA B BaKyyM€ Uepe3 3aMKHYTYIO IOBEPXHOCTb.

4. Teopema Octporpanackoro-I'aycca B BakyyMme.

5. Teopema Octporpanckoro-I'aycca B Bakyyme 1 pacy€r mosisi OJHOPOIHO 3apsKEHHOM cepbl.
6. Teopema OcTporpaackoro-I'aycca B BaKyyme U pacy€T MmoJiell OTHOPOAHO 3apsyKEHHOM
IUIOCKOCTH M BO3TyIIHOTO KOHJIEHCATOpA.

7. Teopema OcTporpaackoro-I'aycca B BaKyyme U pacy€T MmoJisi OTHOPOIHO 3apPsSKEHHON HUTH.
8. IloTeHIManbHOCTH 3IeKTpocTaTHdecKoro nois. Ilonarue norenuunana. Beipaxkenue
CKaJIIPHOT'O TIOJIsl HOTEHIMANa Yepe3 BEKTOPHOE MoJie HanpsHKEHHOCTU. BrIBO popmyIibl
NOTEHIIMajaa TOYEYHOTO HCTOYHUKA B BAKyyME.

9. [loTeHIHUAIBHOCTH ANNEKTpOCTaTUYECKOTro moss. [Tonarre norennuana. Beipaxkenne
CKaJISIPHOT'O 0JIs1 OTEHIMANa Yepe3 BEKTOPHOE MoJie HanpskéHHocTU. [lone norennuana
OJIHOPOJHO 3apsHKEHHOM cephl B BaKyyMe.

10. IToTeHIIMaIBHOCTB IEKTpOcTaTHUeCKOro nojs. [lonsaTue norennuana. Beipaxenue
CKQJIIPHOTO IOJISI MOTEHIMAJIa Yepe3 BEKTOPHOE MoJie Hanpsuk€HHOCTH. [lone moTennmana
OJIHOPOJHO 3apsLKEHHOM INIOCKOCTH B BaKyyMe.

11. [ToTeHIManbHOCTh JIEKTPOCTATUYECKOTO OIS B Bakyyme. [loHATHE moTeHIHaa.
BeIpaxeHue CKasipHOro oI IOTEHIMaja 4epe3 BEKTOPHOE oJIe HaNpshKkEHHOCTH. [lome
MOTEHIMAaIa OJHOPOIHO 3apsKEHHOW HUTH B BaKyyMe.

12. [lonATre rpagueHTa CKaIIpHON (YHKIMU HECKOJIBKUX ITepeMEHHBIX. Boipaxkenue
BEKTOPHOT'O MOJISI HAPSPKEHHOCTHU Yepe3 CKAISPHOE IOJI€ MOTEHINANA.

13. PaboTa 37eKTpOoCcTaTHYECKOTO TOJIS 110 MepeMeIeHnIo MpoOHoro 3apsaaa. [lonstue
HaIpsKEHUSI.

14. IloTeHnnanbHas SHEPTUS CUCTEMBI TOYEUHBIX U HENPEPBIBHO pPacHpeIeEHHbIX 3apsI0B.
15. ITonsiTHE MUAAEKTpUUECKOUN cpeabl. MeXaHU3M MOJISIPU3ALMU HEMOISPHOTO TUAJICKTPUKA.
Bexkrop nonspusanuu. [{usiekrprudeckas BOCIPUMMYUBOCTD IUDJIEKTPUYECKON CPEIbIL.

16. I[TousiTue qusnexkrpuueckoit cpeapl. [loTeHIManbHas YSHEPTUS ANEKTPUUECKOTO JUITOIBHOTO
MOMEHTA B JIEKTPUYECKOM I0JIe. MeXaHU3M MOJIIpU3aLUU HOJISIPHOIO AUDJIEKTPHKA.
JwusnexTpuyeckas BOCIPUUMYUBOCTD AUAJIEKTPHKA.

17. Ilone cBsi3aHHOTO 3aps/Ja B MOJISIPU30BAHHOM AM3JIEKTpUKe. Teopema OcTporpanckoro-
["aycca B nuanexTpuke. BekTopHOE 10JIe 3JEKTPUIECKON HHAYKITUH (IJIEKTPUUIECKOTO
CMEILEHNUS) U €€ CBA3b C MOJIEM IEKTPUUYECKON HAIIPSHKEHHOCTH.

18. CBs13b MKy DJICKTPUUECKON HAMPSHKEHHOCTHIO CBOOOIHBIX 3aps0B B BAKyyMe U B
JUDJIEKTPUKE.

19. ITousTHE TpOBOASAIIEH CPEabl. DIEKTPOCTATHUYECKUM TPOBOAHUK. Pactipenenenue
HECKOMIIEHCUPOBAHHOTO 3apsja 10 3JIEKTPOCTaTUYECKOMY IPOBOJHUKY. DJIEKTPOEMKOCTD
YEAMHEHHOTO IPOBOHUKA.

20. AHanu3 CUCTEMBI «IIPOBOSIINEI 1Iap — TOYCUHBIN 3aps1» METOAOM 3€pKaIbHBIX
n300paxeHuii. 3a3eMIICHHE.

21. B3auMHas 31eKTpo&MKOCTh. [110cKuit KOHIEHCATOP U €T0 AMEKTPOEMKOCTh. CITocOObI
COEIMHEHUS KOH/IEHCATOPOB.

22. B3aumHas 3nekTpoéMKocTh. Ceprueckuii KOHACHCATOP U €T0 JIEKTPOEMKOCTb.

23. B3auMHas 31eKTpoEMKOCTb. [{naMHApUYeCKHii KOHAEHCATOP U €ro JIEKTPOEMKOCTb.

24. DHeprus yeNMHEHHOTO 3apsHKEHHOTO TIPOBOHUKA, 3apSKEHHOTO KOHJIEHCATOpa U 00bEMHOM
IUIOTHOCTU YHEPTHUU JIEKTPOCTATHUECKOTO TIOJIS.
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25. OCHOBHBIE MOHATUS TEOPUH IEKTPUUECKOTO TOKA: BEKTOP INIOTHOCTH TOKA U CHJIA TOKaA.
CBs3b MEX1Y HUMU.

26. 3axon Oma B quddepeHnaIbHOR Gopme.

27. 3akon Oma B HTErpaibHON (hopme 11 OAHOPOAHOTO ydacTKa. CONMPOTHUBIICHHE yUacTKa.
CriocoObI coeTMHEHMsI COTIPOTUBIICHUH.

28. 3axon Oma B mHTErpajibHON (hopMe IJIsE HEOAHOPOAHOTO ydacTKa. [lomoxxuTenpHbIe U
otpunarenbubie DJC. DHepreTuuecKuii CMbICI MHTErPAIbHOrO 3aKkoHa OMa.

29. 3akon Oma aJis mpocToro KoHTypa. 3akoHsl Kupxroda.

30. 3axon Jxoyns-Jlenna.

Bropsie Bonpockl OniieToB

1. BekTopHoe npousBenenue. [IpaBuiio Moayist M mpaBUiIO HAIIPaBIICHUS.

2. Ilonatrie MarHUuTHOTO MOJIsl. MarHuTHAs UHIYKLIHS KaK CUJIOBask XapaKTEPUCTHKA MarHUTHOTO
nosist. MarHuTHas cocTaBisoIast CUitbl JIopeHna.

3. 3axoH buo-Casapa-Jlanutaca (bCJI) B BakyymMme.

4. JIBe BEKTOpHBIE XapaKTEPUCTUKNA MarHUTHOTO MOJISI B MATHETUKE U CBS3b MEXy HUMHU.
Bripaxenus 00bEMHOM MIIOTHOCTH SHEPTMU MAarHUTHOT'O TIOJISE B MarHeTHKE

5. Ilpumenenue 3axkoHa bCJI B BakyyMe: MarHuTHast HHAYKIHS B IEHTPE BUTKA C TOKOM.

6. Cuta Ammnepa Jyuisi IpOBOJHUKA C TOKOM 3JIEMEHTapHOU JUIMHBI U JUISI IPSMOTO MMPOBOJIHUKA C
TOKOM KOHEYHOMH JIJINHBI.

7. MarHuTHBIM MOMEHT U BO3/IEMCTBUE HA HETO MAarHUTHOTO MOJIsl. AHAJIOTUS MEXKy BUTKOM C
TOKOM M MarHUTHOM CTPETIKOM.

8. MarnuTHslii notok. Teopema OcTporpaackoro-I'aycca ajis MAarHUTHOTO TIOJISL M BBIBOABI U3
HEE.

9. PaboTa cuibl AMiiepa B ciiyyae y4acTKa IMPOBOJHHUKA C TOKOM

10. PaGoTta cuiibl Amniepa B ciiydae 3aMKHYTOT'O KOHTYpa C TOKOM

11. IloHsATHE IUPKYIALIUN BEKTOPHOTO MOJIsI. 3aKOH ITOJIHOTO TOKA B BAKYYME U B MarHETHKE.
12. IIpumeHeHre 3aK0Ha MOTHOTO TOKA: MAarHUTHOE T0JIe 0ECKOHEUHO JJIMHHOTO MPOBOJIA €
TOKOM B BaKyyMe.

13. IIpumMeHeHne 3aK0Ha MOJHOTO TOKA: MarHUTHOE I10JI€ TOHKOTO TOPOUIA U JIIMHHOTO
COJICHOUIA.

14. SIBnenue snekTpoMarauTHOM HHAYKIUU. 3akoH Dapanes u npasuio Jlenna. [lonarue
00paTHOH CBsI3H. 3aKOH AIEKTPOMArHUTHOW WHTYKITHH.

15. Ipuunnsl DC HHAYKUUHA B ABMKYIIUXCS MPOBOJHUKAX U B HEM3MEHHBIX KOHTYpax
MIPOBOJIHUKOB B IEPEMEHHOM MarHUTHOM MoJie. BUuxpeBoe 31eKTpuiecKoe MoJie U BEIPAKEHUE
yepe3 Hero DJIC MHAYKIMY B HEMOABUKHOM KOHTYpPE MPOBOIHHUKA.

16. KonnyecTBo 3apsiaa, IpOTEKIIEE B KOHTYPE TPOBOAHMKA IPU U3MEHEHUH MOTOKOCLIETIIICHUS
KOHTYpA.

17. SIBnenune camonnaykuuu. Ilonarue nuaaykruBHocTy KoHTypa. /1C CaMonHayKInU. 3aKOH
OMa ju1s1 yyacTKa LEeNH ¢ UHIYKTUBHOCTBIO. DHEPIHsl MArHUTHOTO T1OJISl IPOBOJHUKA C TOKOM.
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Bomnpoce! AJis1 MOATOTOBKY K 3K3aMeHy no pasjaeny «KoJsie0anus, BOJIHBI,
ONTHKA)

JuddepeHnumanbHbie onepaTopsl Teopun modis. [[oTeHIMa bHbIe M BUXPEBBIC BEKTOPHBIE ITOJISL.
BriBoa ueTBEPTOro M BTOPOTO ypaBHEHUH MakcBeiuia Ha OCHOBAaHHMUM MAaTEMaTHYECKOW TEOPEMBI
Taycca

BriBom mepBoro ypaBHeHUsT MaKkcBellla Ha OCHOBAaHMH MaTeMaTHIecKoi TeopeMbl CTokca

Tpetbe ypaBHEeHHE MakcBesia B cliydae CTAIIMOHAPHOTO M HECTALIMOHAPHOIO PaclpeeiaCHU 3apsiaa.
Tox cMenieHus.

OmpeneneHne TapMOHWYECKUX KoyieOanuii. Ilepmom, wacTora, IMKIWYEcKas dYacToTra, ¢asa.
KommuiekcHoe TmpencTaBieHWE TapMOHHMYECKHX KojeOanui. Cyneprio3uiysi TapMOHUYECKUX
KOJIeOaHUI OHOM YaCTOTHI.

JuddepennmansHoe ypaBHEHHE TAPMOHIUYECKIX KoyeOaHuii. [IpuMepsl naeanbHbIX KOJIeOaTeIbHBIX
CUCTEM: TapMOHUYECKUH OCIHMJUIATOpP, KOJEOATENbHBI KOHTYP C KBa3HUCTAI[MOHAPHBIM TOKOM.
lapMonmnueckre KojeObaHus C TOUYKH 3pESHUS SJHSPTUH.

OpHOMEpHOE W TpEeXMEpHOE BOJHOBOE ypaBHeHHE. BoiHa Kak pelieHne OJHOMEPHOTO BOJIHOBOTO
ypaBHeHus1. [Imockas u cepuyeckast BOJHBIL.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH.

BexTop mI0THOCTH OTOKA YHEPTUHN DJICKTPOMArHUTHOH BOJIHEI (BeKTOp Y MoBa-IloiHTHHTA).

. 'apMonmueckne BOJHBI: (as3a, ATWHA BOJHBI, BOJTHOBOH BEKTOP, BOTHOBAs MOBEPXHOCTH. Da3oBas

CKOPOCTH U AUCTIEPCHOHHOE COOTHOIIEHNE. IHTEHCUBHOCTh TapMOHUYECKHUX BOJIH.

[TakeTbl rapMOHHUYECKHX BOJH. I'pyIoBast CKOPOCTb.

BpemenHas korepeHTHOCTb. BpeMst korepeHTHOCTH. M3nmydyeHue cBeTa peajibHbIMU UCTOYHUKaMu. Llyr
BOJIH. J{mnHa korepeHTHOCTH. IlIupHHa 4acTOTHOrO OKHa.

IIpocTpaHcTBEHHass KOTEPEHTHOCTh: KOTEPEHTHBIE W HEKOTEPEHTHBbIE MCTOYHUKH. [loHATHE NTyda B
BOJIHOBOM onTuke. HTEepdepeHius 1ByX chepruueckuX BoaH. [IpocTpaHCTBEHHBIN M ONITHYESCKUN XO/I.
YcnoBust HTEpPEPEHIIMOHHOTO MAKCUMYMa ¥ MUHHMYMa B cIydae JIByXJIy4eBoi HHTep(epeHITUH.
Cxema IOnra. CnocoObl ee peammzauun. Pasmep uHTEpEpEHUMOHHOHW KapTHHBI W IJUHA
KOT€PEHTHOCTH MCTOYHHKA U3ITyUeHUSI.

WuTtepdepeHivss B TOHKHMX IICHKaX. I10J0Chl paBHOH TONIIMHBI M paBHOro HakioHa. Kosblia
Herotona. Ilpeaensnas 1t uHTEp)EPEHINH TONIMHA [UIEHKUA U €€ CBSI3b C JUIMHOW KOT'€PEHTHOCTH
HMCTOYHUKA U3TYUCHUS.

Ilpunnun  Troitrenca-®penens. Meronq 30  @pedHens.  Jloka3aTelabCTBO Ha €ro  OCHOBE
MIPSIMOTMHEHHOCTH PACIpOCTPaHEHHs CBETA.

Judpakius OpeHenst Ha KPyTrJIOM OTBEPCTUH H JIHCKE.

HMudbpakius OpayHrodepa Ha MICIH.

HMudbpakius OpayHrodepa Ha OTHOMEPHOM PEILIETKE.

Hudpaxuus Ha kpuctanueckoi pemerke. @opmyna Bynbda-bparra.

OpnnoMepHas qudpakIMOHHAS PEIISTKA KaK CIICKTPaIbHBINH HHCTPYMEHT. Paspernatomas cuna.
JnarpaMMa WHTCHCHUBHOCTH TIONEPEYHON BOJHBEL. CTenmeHb KOTEPEHTHOCTH oceil. HopmambHbie
KOOPJMHATHL.

[onspuzanust ha3oBo-HEKOrepeHTHBIX BOJH. 3akoH Maitoca. YaCTUYHO MOJISPU30BAHHBIN CBET.
[Honapuzamus Gpa3zoBo-KOTepeHTHBIX BOJH. [Im0cKas. KpyroBas v 3JUITHNITHYECKAs! MOJISPU3AIHH.



