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1. Illesin ocBO€HUS AUCHUILINHBI.

K oCHOBHBIM 1eJSIM OCBOCHHS IUCIUILINHBI «DU3MKa B MPOW3BOACTBEHHBIX M
TEXHOJIOTHUECKUX MPOIeCcCcax» CIeAyeT OTHECTH:

— @opMUpOBaHUE HAYYHOTO MUPOBO33PEHHS M COBPEMEHHOTO (DU3NIECKOTO
MBIILICHUS;

— IIpnobpeTeHne MpakTUIECKIX HAaBBIKOB, HEOOXOIUMBIX JJIS1 U3YICHUS
€CTECTBEHHOHAYYHBIX, 001Ienpo()ecCHOHATFHBIX U CIICUAIBHBIX TUCITUTUTH

K ocHOBHBIM 3agadyaM OCBOCHHUS NUCIUIUTMHBI «DH3UKa B MPOU3BOJCTBEHHBIX U
TEXHOJIOTHUECKHUX TPOIIECCax CIEAYET OTHECTH:

— N3yuenue oOmieit pusuku B 00bEME, COOTBETCTBYIONIEM KBaTM(UKAIIUN
OakasnaBpa.

2. Mecto nucuuiuiaabl B ctpykrype OOII 6akanaBpuara.

HNucuuminHa «®u3nka B MPOU3BOACTBEHHBIX M TEXHOJIOIMYECKUX MPOIieccax»
OTHOCHUTCSI K yuciay yueOHbIx aucuuriauH 0ioka 1 (b1) 6a3oBoit wactu (b1.1) ocHOBHO#
00pa3zoBaTeNbHON MPOTpaMMbl OakaiaBpuara.

3. [lepeyeHb MJIaHUPYEMBIX Pe3yJIbTATOB 00yYeHUSsI M0 TUCHUILJIMHE (MOY.I10),
COOTHECEHHbIE ¢ IVIAHNPYEMBbIMHU Pe3yJIbTATAMM 0CBOCHHS 00Pa30BaTeIbHOM
NMPOrpaMMBbl.

B pesynbrare OCBOCHMS JUCHUIUIMHBI (MOIYJsI) Y oOydarommxcs (GopMHUPYIOTCS
CIENYIONINEe KOMIETEHIIMH W JOJDKHBI OBITh JOCTUTHYTHI CIIEAYIONIUE Pe3yJIbTaThl
0o0y4eHus Kak 3Tan (OpMUPOBAHHS COOTBETCTBYIOIIUX KOMIETEHITU:

B pe3yabTarte ocBOCHUS

Kon o0pa3oBaTe/IbHOM NMPOrpaMMbl IlepeyeHnb MIaHNPYEMBIX pPe3yJabTATOB
KOMIIeTeHIIUH o0yyarommiics 10J15KeH 00y4eHHUs 1O AUCHHUILINHE
o0iazaTh
OIIK-1 YMEHUEM UCIIOJIb30BATh 3HATh:

OCHOBHBIC 3aKOHBI ° OCHOBHBIC (bHSI/IquKI/IC 3dKOHOMCEPHOCTHU

€CTECTBEHHOHAYYHbIX JUCIUIUINH
B IpoeccroHanbHON
NesITeIbHOCTH, IPUMEHSTh
METOAbI MAaTEMATHUUYCCKOT'O
aHaJM3a U MOJICIIMPOBAHMUS,
TEOPETHYECKOTO U
HKCHEPUMEHTAIBHOTO
MCCIIEIOBAHHS

yMeTb:

. HCII0JIb30BaTh (hU3HUECKHE
3aKOHOMEPHOCTHU B MPO(ecCHOHAIBHOM
JeSITEeIIbBHOCTH

BJIAJETh:

. croco0amMM UCIOIb30BAHUS 3aKOHOB
(U3UKY TIPH peleHnH TPOPECCHOHATTBHBIX
3aj1a4

OOmast TpyJI0€MKOCTh JUCIUIUIMHBI COCTaBJISIET 8 3a4€THBIX €AUHUIIBI, T.C.

4. CTpyKTYypa " coiepKaHue TUCUUIIINHBI.
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aKaJeMUYECKHUX 4acoB (K3 HUX 248 yacoB — camocTosATeNbHasA paboTa CTyI€HTOB).




Ha nepBom Kypce B mepBOM cemecTpe BbleisIeTcs 3 3aueTHble equHuIbI, T.€. 108
aKaJeMHUYECKHUX 4acoB (U3 HUX 92 daca — caMOCTOsATeNbHAs paboTa CTyA€HTOB).

Ha mepBoM Kypce BO BTOPOM cemecTpe BblaemnsieTcs 3 3a4eTHbIe eAUHULIbI, T.¢. 108
aKaJeMUYECKHUX 4acoB (M3 HUX 96 yacoB — caMOCTOSITENIbHAS pad0Ta CTYACHTOB).

Ha BTOpOM Kypce B TpeThbeM ceMecTpe BbIIEseTCsS 2 3a4eTHBIX €IUHHIIbI, T.C. /2
aKaJieMHuecKux Jaca (13 Hux 60 4acoB — caMOCTOsTeIbHAs paboTa CTyAC€HTOB).

Pacrnipenenenue ayIMTOPHBIX YacOB [0 BUJAM 3aHSATHI IIPOU3BOJUTCS CIIEAYIOLUIUM
obpazom.

IlepBrlii cemecTp: JEKIUN — 8 4aCOB, JaOOpaTOpHBIE padOThI — 4 yaca, CEMMHAPHI U
NpaKTHYECKUE 3aHATUA — 4 yaca, popma KOHTPOIS — 3aUET.

Bropoii cemecTp: sekiuu — 6 4acos, JabopaTopHbie pabOTH — 4 Yaca, CEMHHAPHI U
MPAaKTHYECKUE 3aHATUA — 2 yaca, popmMa KOHTPOJS — IK3aMEeH.

Tpertnii cemecTp: ek — 6 yacos, 1a0OpaTOpHbIE pabOTHl — 6 YACOB, CEMUHAPHI
U TIPaKTUYECKUE 3aHATUS — HET, (popMa KOHTPOJIS — HIK3aMEH.

CrtpykTypa u coiepxaHue AUCUUIUINHBI «Du3mka» mo cpokam W BUAAM pPabOTHI
OTpaXCHBI B PUJIOKEHUH A.

Conepxxanue pa3jesioB JUCHUILIHHbBI
IlepBbIiii cemecTp

1. BBenenne B pusnueckuii J1adopaToOpHbIA NPAKTUKYM
[Ipsimble 1 KOCcBeHHbIE (puznyeckue usmMmepenus. O6paboTka pe3yabTaTOB U3MEPEHUN
Y DKCIEPUMEHTAJIbHBIE TOTPEIIHOCTH

2. KuHemMaTuka mocTynaTreJibHOro JABUKeHUS

Ousnuecknii BekTop. Ilomsatme opra. Teopus oTHOcuTenpHOCTHM [ amunes.
[lonoxxenne W  €ro  OTHOCUTEIBHOCTb.  TpackTopuss  MaTE€pUaJbHOM  TOYKH.
Comnpukacaromascss IUIOCKOCTh W CONPUKACAIOMIAACS OKPYKHOCTb. DJIEMEHTApHOE
MEPEMENICHUE W BJIEMEHTAPHbIA MyTh. CKOPOCTh ABWKEHUA M €€ OTHOCUTEIBHOCTD.
[IpuHIMII Cynieprno3nLnK ABWKEHUN. Y ckopeHue. KacatenbHoe 1 HOpMaJIBHOE YCKOPEHHS.
JlexaproBa cucrema koopauHart. KnHemarndueckue 3akoHbl JIBUXKeHHs. llocTymarensHoe
nBKeHue abcomotHo TBEpAoro tena (ATT).

3. [MHaMKMKA NOCTYNATEIbHOI0 IBUKEHUS

[TonsitTue cuiibl. AOCONIOTHOCTH CHJIBI B KJaccHMueckodl MexaHuke. [loHsTHs
PaBHOAECUCTBYIOIIE MU COCTOsAHUS NOKosA. IlepBriii 3akoH HproTona. MHepumanbHbie
cucteMbl oTcyéra. Bropou 3akoH HeroToHa M 3akoH BceemupHoro tsarorenus. Mmmynsc u
3aKOH ero usMeHeHus. Tperud 3akoH HbploTOHAa M COXpaHEHHWE HUMITYJIbCAa 3aMKHYTOH
cucremsl. LleHTp Macc cucteMsl. Y gapsl U B3pbIBBI.

4. Pa0boTa 1 3Heprust B NOCTYNATEJIbHOM ABUKEHUHU

[lonsiTue cunoBoro moJid. OjeMeHTapHas pabora W paboTa Ha KOHEYHOM
nepemenieHn. MomHocTs. KuHeTnueckass sHeprusi M 3akoH €€ M3MEHEeHMs. Teopema
Kénura. IToTeHMaibHbIE CUIIOBBIE NOJI U MOTEHIMANbHAS 3HEPrus. 3aKOH W3MEHEHUS
NOTEHIMAIBHON 3Hepruu. HenmoreHumanbable criioBble nois. [loxe cui conpoTuBiaeHus



KaK HIpUMCP HCIMOTCHUOUAJIIBHOI'O CHIIOBOI'O ITOJIA. MexaHuueckas OHCPIrusd M 3aKOH e
HN3MCHCHMUS. KOHCGpBaTI/IBHBIe CHCTCMBHEI.

5. KuHemaTuka BpamarejbHOr0 ABHKCHUS

DneMEeHTapHBIN yroJjl HOBOPOTA U YIioBasi CKOPOCTh. CBs3b MEXKY 3JIEMEHTAPHBIM
YIJIOM TIOBOPOTA M 3JIEMEHTAPHBIM nepemenieHueM. CBsi3b MEXKy YIJIOBOW M JTUHEHHOU
CKOpPOCTSIMH. YTJIOBO€ ycKopeHue. KacarenbHOe UM HOpPMalbHOE YCKOPEHHUS BO
BpalaTteabHOM JBHKeHUU. BpamarensHoe asmwxkenne ATT. CooTHoleHue MexIy
BpAIllaTEIbHBIM U MOCTYNATEIbHBIM JBHKCHUSIMU.

6. JlnHaMuKka BpamaTeJbHOI0 IBHKEHHUA

MoOMEHT HMIyJbCa M MOMEHT CHJIBL. 3aKOH HW3MEHEHMS MOMEHTA HMIIYJIbCA.
OTHOCHUTEIIBHOCTE MOMEHTA UMITYJIbca. MOMEHT UMITyJIbCA U yTII0Basi CKOPOCTb. MOMEHT
nHepund. OCHOBHOE ypaBHEHME IWHAMMKHA BpamjatenbHoro nsukeHus ATT. Oceswie
MOMEHTBI MHEPIUU HEKOTOPBIX Ten. Teopema llrelinepa. PaboTta u kuHeTH4eCKast 3Heprust
BO BpalllaTeJIbHOM JABWKeHHH. lIpeneccusa. Ananorus MexAy HOCTYIATENbHBIM U
BpAIlaTEJIbHBIM JBHKCHUSAMH.

Bropoii cemecTp

7. OcuoBbl TepmoguHamMukn (T]I)

IIpenmer TJI. Pabota u Termo. T mapamerpsl u T/ cocrossaue. PaBHOBeCHBIE U
HepaBHoBecHble TJ| cocrosnus. ['a3z. Temmeparypa kak QyHkiusi paBHoBecHOro TJJ
COCTOSIHMSI. YpaBHEHHE cOCTOsiHUA. eanbHblil Ta3. BHyTpeHHss sHEprus Kak (QyHKIUs
T cocrosaus: nepBoe Havano TJ[. Terwuo€MKOCTH WIEaNBbHOTO ra3a B pPa3jIUYHbBIX
nporeccax. OOpatuMple W HeoOpaTuMbIe mpolecchl. Bropoe Hauamo TJ[. DHTpomws.
Bo3pacranue sHTpONKM B HEPAaBHOBECHBIX MPOLECCAX U30JIUPOBAHHON CUCTEMBI.

8. OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopun crpoeHus Bemecrsa (MKT)

Uucno ABoraapo. PasMepbl MoJeKylsl. Dproguueckas TeopemMa. 3aKOH O PaBHOM
pacrpeneNeHnd YHEPTUM TEIUIOBOTO JBHKEHHMS B COCTOSHUM TEIUIOBOIO PABHOBECHSI.
Nneaneubiii Ta3 ¢ touku 3peHuss MKT. BHyTpeHHss 3HEPIrUs MIEAIBHOTO ra3a M €ro
TEIUIOEMKOCTH B Pa3IMYHbIX Iporeccax ¢ Touku 3peHuss MKT.

Tperuii cemecTp

9. HanpsizkEHHOCTD JIEKTPOCTATUYECKOTO TO0JIs

DNeKTpUYEeCKUd 3aps] KaKk UCTOYHUK 3JIEKTpocTaTudeckoro nojis. 3akoH Kyiona.
[IpuHumnel  OnuskoAeHcTBHS U AanbHoAeHcTBHs. I[loHstne Qusmueckoro moss.
DIEeKTPOCTATUYECKOE TMOJIe€ KaK YacTHBIA ciaydaidl usnmyeckoro mois. MartemaTuueckue
MOJISL KaK CIIOCO0 OMHMCaHUs HEMPEPHIBHO pacnpenenéHHon matepun. Hanpssk€HHOCTD Kak
CHJIOBAs XapaKTEPUCTUKA BJIEKTPUYECKOTO MoJs. [IpruHINN Cynepno3uiuy 3JeKTPUYECKUX
noJyied B MpUMEHEHUH K Hanpsuk€HHocTu. [lone numons. OcoOeHHOCTH CUIIOBBIX JIMHUMN
MOJITHANPSIKEHHOCTH  BJIEKTPOCTATUYECKOTO T10J1A. [IOTOK BEKTOpa HANpPSKEHHOCTH.
Teopema Octporpanckoro-I'aycca (OI') B Bakyyme. [Ipumenenue reopemst Ol 1151 pacuéra
HANPsHKEHHOCTU pacupeaesiEHHbIX HCTOYHUKOB.



10. IToreHuMag 3J1€KTPOCTATHYECKOTO MOJIA

[ToTeHIMaNBHOCTh 3JIEKTpOCTaTHUECKOro mnoiid. IloTeHnnan kak sHepreTuyeckas
XapaKTEPUCTHKA 3JIEKTPOCTATHYECKOro mojs. CBs3b MeEXAy HanpsHKEHHOCTBIO U
noTeHIHaIOM. [IpHHIMI Cynepno3uuu 3JIEKTPOCTATUYECKUX MOJIEH B NPUMEHEHUH K
noteHuany. Hanpsokenue. PaboTa 351eKTpOCTaTUUECKUX CUJI HA MEPEMEIIEHUN POOHOTO
3apsiia. DHEPIUsi CUCTEMBbI 3apsiiOB.

11. in3/1eKTPUKHA ¥ MIPOBOJAHUKH B JJIEKTPOCTATHKE

Huanexktpuueckas cpena. [lonspuzauusa. JudnekTpuyeckass BOCIPUUMYUBOCTD.
Teopema OI' B nudnekTpuke. JUdNEeKTpuyeckas HNPOHUIAEMOCTh. OIJIEKTPHUECKOE
cmenieHue (uHaykmus). IloHATHE >JEKTpOCTaTHYECKOro MPOBOAHMKA. Pacripenenenue
3apsiia MO €ro MOBEPXHOCTH. OJIEKTPUYECKAs] EMKOCTh YEAMHEHHOTO IIPOBOJIHHKA.
B3anmHast EMKOCTh ABYX MPOBOJHUKOB. KOHIEHCATOPBI. DHEPIUS ANEKTPUUECKOTO MOJIA.

12. 3aKO0HBI NOCTOSAHHOI'0 TOKA

Bekrop mnmotHocTH Toka. Cuna Toka. 3akoH Oma B nuddepeninuanbHoit Gopme.
VY aenbHOE conmpoTuBlieHHE cpelbl. 3akoH OMma B uHTEerpaigbHoil ¢popme. ConpoTuBieHne
yyacTka 1enu. OnektpoaBuwxkymas cuia (3JC) yuactka. 3akon J[[xoyns-Jlenna B
MHTErpajbHON U B U pepeHraibHon hopmax.

13. Marnerusm

MarsnuTHOE IoJIe U €ro BO3JEHCTBHE Ha JABMXKyluecs 3apsasl. Cwia JlopeHua.
MarnutHas uHaykupd. Cuna Amrepa. MarHuTHBIE MOMEHT M BO3JEHCTBHE HAa HETO
MarHuTHoro mnoiisl. Mcroynukn wMarHutHOoro nons. 3akoH buo-Casapa-Jlamnaca.
MarnutHsiii otok. Teopema OI' s marautHOrO ToJis. Pabora cuibl Amrepa. 3akoH
MOJIHOTO TOKA U (pu3nueckast Teopema CTokca B BakyyMe U B Maruetuke. Hanmpspk€HHOCTB
MarHUTHOrO ToJii. MarHuTHass BOCHPUUMYMBOCTD M MAarHUTHas MPOHUIIAEMOCTb.
JluneiliHple MarHeTMKW (OuWa- W MNapaMarHeTUKH) W HEJIUMHEHHBIA  MarHeTUKH
(peppomarnerriku).  HamarHuumBanue  (eppOMarHeTMKOB:  KpuUBas  HadaJlbHOM
HAaMarHM4eHHOCTH, MpeeNbHas U HenpeeabHble NeTIH TucTepesunca. JKEcTkue u MiIrkue
MarHeTHKHU.

14. djekTpoMarHuTHAsi MHIYKIUA
3akoH @apazes u npasuio JleHna. Buxpesoe snektpuueckoe nosue. CaMOMHIyKITHSI.
[IepexonHbie MPOUECCHI B AJEKTPUUECKON IeNU. DHEPTUs MAarHUTHOTO TOJISL.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHUM.

Metonuka  mpenojaBaHuss — JucuUIUIMHBL  «Dusukay  mOpesycMaTpuBaeT
UCTIONb30BaHUE PA3NUYHBIX (GOpM TMPOBEACHUS TPYMIOBBIX W WHIUBUAYATHHBIX
ayJIMTOPHBIX 3aHIATHI B COYETAHUU C BHEAYIUTOPHON pabOTOH ¢ 11e71bi0 (POPMUPOBAHUS U
pa3BuUTHA TPO(HECCHOHATEHBIX HABBIKOB CTYACHTOB.

1) UznoxeHue JIEKIMOHHOTO MaTepualia IO PsAy pas3ieioB COMPOBOXKIACTCS
npe3eHranusmu Microsoft Office Power Point, BkiroyaroniyMu HCIIOJIb30BaHHE TEKCTOB,
(OTOCHUMKOB, pUCYHKOB, CXEM, MOJIeJICH, BUPTyaIbHBIX DKCIIEPUMEHTOB.

2) B xome neknuii TPOBOAATCS JEMOHCTPALIMOHHBIE 3KCHEPUMEHTHI C
UCIIOJIb30BaHUEM DKCIIEPUMEHTANbHOM 0a3bl Kadeapol.



3) CtyneHThl BBINONHSIOT JabopaTtopHble pabOThl (U3NYECKOTO MPaKTUKymMa B
nabopatopusx kadenpsl «Du3nkay. YdueOHbIE MaTepUalbl ISl CAMOCTOSTEIHHOU PAOOTHI
M0 MOATOTOBKE K JIOMYCKY U K 3alllMTe JJa0OpATOPHBIX pabOT CTYJEHTHl MOTYT MOJIy4aTh
JTUCTAHITMOHHO ¢ caiTa Kadeapsl.

4) IlpoBepka pe3yJbTaTOB BHEAYIUTOPHOU pabOTHI CTYJEHTOB OCYIIECTBIISIETCS C
MOMOIIBIO YCTHOTO OIpOCa, 3alIUTHl JIA0OPATOPHBIX pabOT, a TaKkKe caaud 3auéra |
IK3aMEHa.

[Ipy mpoBemeHWH 3aHATHHA 10 OUCHUIUTMHE TmpuMeHsercs cucremMa CJIO -
Ims.mospolytech.ru. Ha mmarpopme CJJO no aucCHUIUIMHE MOTYT OBITh pa3MEIICHbI
ydeOHbIe, METOANYECKUE U MHBIE MaTepPHAaJIbl, CIOCOOCTBYIONINE OCBOCHHIO JTUCIUTIIHHBI
CTYJICHTOM.

[Ipy mpoBeneHUU 3aHATHA Tak)Ke€ MOTYT OBITh pealM30BaHbl Takue (HOpPMBI Kak
BeOuHapel (Ha tuiatpopme ZOOM, Webinar, Webex), oHlaliH TecTHUpOBaHUE,
IPOMEKYTOUHAsI aTTECTAllMs C IPUMEHEHUEM JICKTPOHHBIX CPECTB.

6. OueHoYHbIE CPeaCTBA JJIs1 TEKYIIEro KOHTPOJIS YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTaluy 10 UTOraM OCBOEHMS JUCHUILIUHBI U Y4eOHO-MeTOUYeCKoe
o0ecreyeHre CaMOCTOATEIbLHOM PA0OThI CTYJACHTOB.

B mpomecce o0OydeHHs HWCHONB3YIOTCSA  CIEIYIONIME OICHOYHBIE  (DOPMEI
CaMOCTOSITCIIbHOH pPabOThl CTYJACHTOB, OIICHOYHBIC CpPEJACTBA TEKYIIErO KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEKYTOUHBIX aTTCCTAIIHI:

B nepBoM cemecTpe

— BBITIOJIHEHHE U 3allIUTa OJHONU KOHTPOJIBHON pabOThI 10 MEXAHUKE;
— BBITIOJTHEHUE U 3alUTa JBYX JIAOOPATOPHBIX pabOT M0 MEXAHUKE;
— IIPOBEACHHUE YCTHBIX OIIPOCOB,;

— 3a4€T no pazaeny «MexaHukay.

Bo BTOpOM cemecTpe

— BBINOJHEHUE M 3alllUTa OJHOW KOHTPOJIBHOM paboThl MO (PU3MKE TEIIOBBIX
SIBIICHUIA;

— BBINOJHEHUE W 3alllMTa OJHOM abopaTopHOl padOThl MO (U3HMKE TEIMIOBBIX
SIBJICHUM,

— IIPOBEACHUE YCTHBIX OIIPOCOB;

— 9K3aMeH 1o pazzenaMm «Du3uka TeroBbIX SIBICHUNY.

B TpeTheM cemecTpe

— BBITIOJTHEHUE U 3alIUTa JBYX JJAOOPATOPHBIX pabOT IO JIEKTPOMArHETU3MY;
— IPOBEACHUE YCTHBIX ONPOCOB;

— BK3aMEH 10 pa3Aeny «JIEKTPOMarHeTHU3M»

OOpa3iel 3a7aHuil 711 TIPOBEACHUS TEKYIIErOo KOHTPOJIS: KOHTPOJBHBIX PadoT,
BOIIPOCOB JIJIs1 yCTHOTO OIPOCa, BOMPOCOB JJI 3a4€Ta M HK3aMEHOB, a TaK K€ OUJICTOB /IS
3a4€Ta ¥ IK3aMEHOB MPUBEACHBI B TPUIIOKEHHUU 2.



6.1. ®oHA OLIEHOYHBIX CPECTB VISl IPOBEACHHUS NPOMEKYTOYHOM aTTecTauuu
o0y4aroumuxcs o AMCUUILIHHE (MOIYJII0).

6.1.1. IlepeyeHnb KoMIeTeHIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHUSA B Ipolecce
0CBOEHMS 00pPa30BaTeIbHOI MPOrPaMMBbI.

B pesynbrare oOCBOEHUS JUCUUIUIMHBI (MOIyJsl) (OPMUPYIOTCS CIEAYIOIIHE

KOMIICTCHIINN:
Kon B pe3yabTate ocBOeHUs1 00pa30BaTEJIbHON MPOrPaMMbl 00y4aIONIUICS 10JIKEH
KOMIIeTeHIINH 00J12a1aTH
OIlK-1 YMEHHEM HCII0JIh30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIINH B

Hqu)CCCHOHaJIBHOﬁ ACATCIIBHOCTH, IIPUMCHATH MCTOABI MAaTEMATUYCCKOI'O aHaJIn3a
U MOACIMPOBAHNA, TCOPETUUCCKOI'O U SKCIICPUMCHTAJIBHOT'O UCCIICAOBAHUA

B mpouiecce ocBoeHMst 00pa3zoBaTENbHOW MPOrPAMMBI TAHHBIE KOMIETEHIIUU, B TOM

qUCJI€C HUX OTACIBHBIC KOMIIOHCHTHI,

bopMUPYIOTCS TMOATAllHO B XOJIE OCBOCHHS

00yYarommMMucs JUCUUIUIMH (MOJYJIE), TPAaKTUK B COOTBETCTBHM C YYEOHBIM IJIAHOM U
KaJICHIapHBIM I'pa(h)uKOM y4eOHOro Ipolecca.

6.1.2. Onucanue nmokasaresjed 1 KPpUTEPUEB OLCHUBAHUS KOMIICTCHIMH,
(popMHpYyeMBIX 110 HTOI'aM OCBOCHHS JMCHHUILIHHBI (MO1YJIsI), ONMUCAHUE LKA

OICHUBAHHA.

ITokazaTeneM OICHUBAHMUS KOMIIETCHIIMA Ha Pa3JIMYHBIX dTanax uX (OPMHUPOBAHHS
SBJIICTCS JIOCTHOKCHHE OOYYaIOIIMMHKCS IUIAHUPYEMBIX pPE3yJbTaToB OOy4YEHHUS II0
JTUCHUTUTHHE (MOJIYJIIO).

IToxka3aTean

Kpurtepun onennBanus

3

4

OIIK-1 - YMEHUEM UCNTOJIB30BATH OCHOBHBIC 3AKOHBI €CTCCTBEHHOHAYYHbLIX TUCHUIIJIMH B l'[pO(l)eCCI/IOHa.]'leOﬁ
AeATECJIbHOCTH, IPUMECHATH ME€TOAbI MATEMATHYIECCKOI0O aHA/IM3a U MOJICJIUPOBAHUA, TCOPETUIECCKOIO U
IKCHICPUMEHTAJIBHOI'O MCCJICA0BAHUA

3HATB:
OCHOBHBIE
¢usmgeckue
3aKOHOMEPHOCTH

OO0y4atommiics
JIEMOHCTPHPYET
TIOJTHOE OTCYTCTBHUE
HITH HEJI0CTATOTHOE
COOTBETCTBHE

OH HE 3HaeT
OCHOBHbBIE
(uznueckue
3aKOHOMEPHOCTH.

CIIEAYIOIINX 3HAHUI:

OO0y4atomiuiics
JIEMOHCTPHPYET
HETIOJTHOE
COOTBETCTBHE
CIEAYIOIINX 3HAHUI:
OCHOBHBIX (PM3NIECKUX
3aKOHOMEPHOCTEH, 10
psy nokazaTenen,
oOyJaromuics
HCIBITHIBAET
3HAYUTEJIbHbIE
3aTpyIHEHUS TpU
ONepUPOBAHUU
MOYEPITHY THIMU
3HAHWSIMH TIPU UX

OO0yuarontuiics
JIEMOHCTPHPYET
YaCTHYHOE
COOTBETCTBUE
CIEAYIOIINX 3HAHUI:
3HaHUE OCHOBHBIX
buznyecKux
3aKOHOMEpPHOCTEH
SIBIISICTCS TIOJTHBIM, HO
JIOITY CKaFOTCS
HE3HAYUTEILHBIE
OIIUOKH, HETOYHOCTH,
3aTpyAHCHUS MIPH
AHATUTHYECKUX
oreparnmsx.

OO0y4atonmiics
JIEMOHCTPHUPYET
[MOJIHOE COOTBETCTBHUE
CJIEAYIOIINX 3HAHUM:
3HaHHE OCHOBHBIX
(uszmueckux
3aKOHOMEPHOCTEN
T03BOJISIET PACKPBIThH
HCCIEIyEMYIO TEMY BO
BCEH ITOJIHOTE.




MepeHoCce Ha HOBBIC
CHUTYaIIH.
yMeTh: OO6y4atommiics: He OO6yuatomntmiics OO6yuatomntmiics Obyuatormmiics
HCTIONB30BaTh yMEeT HIIH B JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
¢dusmaeckne HEIOCTaTOYHOH HETIOTHOE YaCTUIHOE MTOJTHOE COOTBETCTBHE
3aKOHOMEPHOCTH B CTEIICHU YMeeT COOTBETCTBUE COOTBETCTBUE CJIC/TYIOLIUX YMEHHH:
npodeCCHOHAIBHON | MCIOJIB30BATh CJIC/TYFOLINX YMEHUMH: CIIC/TYFOLNX YMEHUMH: UCIIOJIb30BaTh
JIeSITEIEHOCTH ¢usnyeckue UCIIOJIb30BaTh UCIIOJIb30BATh ¢dusnyeckne
3aKOHOMEPHOCTH B ¢usnueckne ¢du3nyeckne 3aKOHOMEPHOCTH B
npodeccroHaNbHOM 3aKOHOMEPHOCTH B 3aKOHOMEPHOCTH B npodeccroHabHOM
JIeSITeTTPHOCTH. npodeccHOHATBHOM npodeccHoHATbHOM JeSITeTHbHOCTH.
IEATEITLHOCTH. IEATEITLHOCTH. CBobomHO omepupyeT
Homnyckatores ‘YMeHus1 0CBOEHBI, HO prOOPETEHHBIMHI
3HAYUTEIbHEIC JIOITy CKarOTCS YMCHUSAMH,
OIMMOKH, IPOSABISAETCA | HEe3HAYUTEIHHEIC TIPUMEHSET UX B
HEIOCTaTOYHOCTH OIMOKH, HETOYHOCTH, | CHUTYalHsx
YMEHHUH, 110 Py 3aTpyJHEHHS pU HIOBBIIICHHOM
noKaszarteJeH, AHAJTMTUYECKUX CJIOYKHOCTH.
oOyyJaromuics oreparusx, nepeHoce
UCIBITHIBACT yMeHI/Iﬁ Ha HOBBIC,
3HAYUTCIIbHBIC HECTAaHAAPTHBIC
3aTpyAHEHHS IIpU CHUTYyaIUH.
OTIePUPOBAHUH
YMCHHSMH TIPH UX
TepeHoce Ha HOBEIC
CUTYAIIHH.
BJIaJIeTh: OO6yuaroruiics He OG6yuaroniuiics Bnageetr | OOydaromuncs OOyuatorniuiics B
crocobamu BJIaJICeT WIIU B criocobamu YaCTHYHO BJIaJ€eT HOJIHOM 00beMe
HCIIOIb30BaHUs HEJJOCTATOYHOM UCIIOJIb30BaHHUs criocobamu BJIaJIeeT Criocobamu
3aKOHOB (DM3UKH CTCTICHU BIIAJICET 3aKOHOB (PM3UKH TIPH HCTIOJIb30BaHUS HCTIOJIh30BaHUS
TIPH PEIICHUN cocobamu pereHnH 3aKOHOB (VM3HKH TIPH 3aKOHOB (DM3UKH TIpU
PO ECCHOHANBHBIX | MCIIOIB30BAHUSA npo¢eCcCHOHATBHBIX pelIeHIH peureHnn
3amad 3aKOHOB ()M3WKHU IIPH | 3a7a4, B HEIIOJHOM po¢eCCHOHATHHBIX po¢heCCHOHATBHBIX
peleHIH o0BeMe, IOMyCKAIOTCS | 3a7a4, HaBBIKH 3amad, CBOOOTHO
HpO(I)eCCI/IOHaJ'H:HBIX 3HAYUTCIIbHBIC OCBOCHBI, HO MPpUMCEHSACT
3aJa4. OI_III/I6KI/I, TIPOABIIACTCA JOITyCKaroTCA TMOJIYYCHHBIC HaBbIKH
HEAO0CTAaTOYHOCTH HC3HAYUTCIIbHBIC B CUTyalusiax
BJIaJICHUS HAaBBIKAMHU I10 OHH/I6KI/I, HCTOYHOCTH, MOBBIIIICHHOMN
psy nokaszarenei, 3aTpyTHEHUs! IPU CJIOYKHOCTH.
OOGyuarouiicst AHATUTUYECKUX
HCTIBITHIBACT orepanusx, IepeHoce
3HAYHTEIIEHBIC YMCHHH Ha HOBEIE,
3aTpyAHEHUS MIPH HECTaHIAPTHEIC
MPUMEHCHUN HABEIKOB | CHUTYAIlHH.
B HOBBIX CHTYaIIUsX.
HIxanabl OLICHUBAHMA Ppe3yJabTaTOB l'[pOMe)KyTO‘-IHOﬁ aTtreCraluu "M HUX
onmucaHue:

QOPMCI npomeofcymouuoﬁ ammecmauuu. 3auem.

[IpomexxyTounass arrectaids oOydaronuxcs B (opme 3adéra MPOBOIUTCS IIO
pe3yabTaTaM BBITTOJTHCHHUS BCEX BUIOB Y4YCOHOH pabOTHI, MPEAYCMOTPEHHBIX YUCOHBIM
TJTAHOM TI0 TAaHHOW TUCHIUTIINHE (MOYJIIO), TPH TOM YUUTHIBAIOTCS PE3YJIHTATHI TEKYIIETO
KOHTPOJISI yCIIEBaEMOCTH B TedeHHe cemecTpa. OIleHka CTeNneHu JOCTHIKEHUS
0o0yJaronmMMucs TIAHUPYEMBIX pe3yJbTaTOB OOy4YeHHs MO JUCIHIUIMHE (MOIYJIIO)
MIPOBOJUTCS TIPETOaBaTeyeM, BEAYIIUM 3aHATUS IO IUCHUIIIMHE (MOIYJI0) METOJI0M



IKCIEPTHOH O1eHKH. [1o nTOoramMm mMpoMeKyTOYHOW aTTECTAlUU MO AUCIHUILTHHE (MOIYIIIO)
BBICTABIIIETCS OLIEHKA «3aYTEHO» UJIH «HE 3aUTCHOM.

K npomesrcymounoii ammecmayuu 0onyckaromcs moibKo Cmyoenmsl, 6bINOJTHUBUIUE
6ce 8uUObl YYyebHOU pabombl, NpedyCMOmpeHHble padouel Npocpammol no OUCYUNTIUHE
«Du3uka 8 npou3BOOCMEEHHBIX U MEXHOI02UYECKUX npoyeccaxy (YCneuHo 8blnoaHusuiue u
3auumusuiue éce 1abopamopHvie padbomai)

HIxkana
OLICHUBAHHUSA

Onucanune

Boinonuensl Bce BUIbl yueOHOW pPaOOTHI, MPEAYCMOTPEHHbIE YYEOHBIM ILIAHOM.
CryneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB IIPUBEACHHBIM B
TabiMlax Moka3arelnel, omepupyer MNpUOOPETEHHBIMH 3HAHUSMHU, YMEHHSIMH,
3auTeHo HaBbIKaMU, IIPUMEHSET UX B CUTYyalUsAX MOBBIILIEHHOW clI0KHOCTU. [Ipu 3TOM MOTYyT
ObITh JIOMYIICHbl HE3HAYUTENbHBIE OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs IpU
AHAJIMTUYECKUX ONepalusixX, NEPeHOCe 3HAaHUI U YMEHUI Ha HOBbIE, HECTAHAAPTHHIE
CUTYaLNH.

He BrimonHeH oauH wi 0oJiee BUIOB Y4eOHOH paboThI, MPETyCMOTPEHHBIX yUCOHBIM
w1aHoM. CTyIeHT IEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB
IIPUBEACHHBIM B TaOJIMIAaX IOKa3aTelel, OMyCKalOTCsl 3HAYUTEJbHbIE OILIMOKH,
IIPOSABIIAETCS OTCYTCTBHE 3HAHWM, YMEHHUM, HABBIKOB 110 PsAY IIOKa3aTesel, CTYICHT
HCIIBITHIBACT 3HAYUTENbHBIC 3aTPyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUAMHU U YMEHUSAMU
IIPU UX [IEPEHOCE HA HOBBIEC CUTYALUU.

He 3auteno

Dopma npomeHcymouHolu ammecmayuu: IK3aAMeH.

[TpoMexyTounass attectanus oOydarmuxcs B (Gopme dK3aMeHa MPOBOAMTCS I10
pe3yJibTaTaM BBITIOJIHEHUSI BCEX BHJIOB Y4eOHOW pabOTHI, MPEIyCMOTPEHHBIX YUeOHBIM
TUTAHOM 10 TAHHOH JUCIMILTHHE (MOYJIIO), TPH 3TOM YUHUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO
KOHTPOJII yCIIeBaeMOCTH B TeueHue cemectpa. OIGHKA CTENEHH JOCTHKCHHUS
0o0yJarommMMucs TMJIAHUPYEMBIX pe3yJbTaTOB OOy4YeHUs MO AMCLHMIUIMHE (MOAYJIIO)
IPOBOJMTCS TPEIoJaBaTesieM, BEIyIIUM 3aHATHS [0 JUCIUIUIMHE (MOAYJII0) METOJIOM
IKCIIEPTHOM OIeHKHU. [0 uToram MpoMeKyTOYHOMH aTTeCTAallMK 10 JUCIUIUTHHE (MOIYJIIO)
BBICTABJISICTCSA ~ OLIGHKA  «OTIMYHO»,  «XOpOIINO»,  «YIOBJICTBOPUTCIBHO»  HIIH
«HEYIOBIICTBOPUTEIIHHOY.

K npomesxcymounoti ammecmayuu 0OnycKaromcs moabko cmyoeHmul, 8bINOJIHUSUIUE
6ce BUObl YUeOHOU pabombl, NpedycmMompeHuvle pabouell npocpammol no OUCYUNTUHE
«Du3ura 8 npouzBOOCMEEHHbIX U MEXHOI02UUEeCKUX npoyeccaxy (YCneuHo 8blnoaiHusuiue u
3auumusuiue éce 1abopamopHvie paboni)

Ikaaa oneHNBaHUA Onucanne

BrimonHensl Bce Buabl y4yeOHOW palOThI, MpeIyCMOTPEHHbIE Y4eOHBIM
w1aHoM. CTyZIeHT AEeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB
NPUBEJCHHBIM B TalnMIax I[oKa3aTesei, onepupyer NpHOOPETECHHBIMU
OTnuuHO 3HaHUSIMH, YMEHHUSMH, HABBIKAMU, TIPUMEHSIET UX B CUTYAIHSIX MOBBIIIICHHOM
cioxkHocTH. [Ipu 3TOM MOTyT OBITH JOMYIIEHBI HE3HAYUTEIbHBIC OLIMOKH,
HETOYHOCTH, 3aTPYAHEHUS IPU aHAIUTUYECKUX ONepalusixX, NepeHoce 3HaHu!
Y YMEHHI Ha HOBbIE, HECTaH/IapPTHBIE CUTYAIIUH.




BreimonHensr Bce BuABl y4eOHOW paboOTHI, MPEAYCMOTPEHHBIE Y4eOHBIM
mwiaHoM. CTyAeHT JOEeMOHCTPUPYET HEMONHOE, MPaBHIBHOE COOTBETCTBHE
3HaHUW, YMEHUI, HaBBIKOB IPUBEIECHHBIM B TaOJMIaX MOKa3aTenei, Judo
€CJI TIPH ATOM OBLITU JOMYIIEHBI 2-3 HECYIIECTBEHHBIE OIITHOKH.

Xoporo

BoinonHeHnsl Bce BuAbl yueOHOW pabOThl, NPEeayCMOTPEHHbIE Y4E€OHBIM
mwi1aHoM. CTyAEeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHUH, B KOTOPOM
OCBEILICHA OCHOBHAs, HauOoyee BaKHAas 4acTb MaTepHajia, HO IIPU 3TOM
JIOIYIIEHA OJIHA 3HAYUTEIbHAsl OIMOKA UM HETOYHOCTb.

YIIOBJ'IGTBOPI/ITeJ'IBHO

He BbimonHen oauH win 6ojee BUAOB yueOHOM pabOThI, MPEayCMOTPEHHBIX
y4e0HbIM TIaHOM. CTyIeHT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHHUM,
YMEHHI, HAaBBHIKOB NPUBEIECHHBIM B TaONMIAX IOKa3aTeNeH, OMyCKarTCs
3HAYUTENIBHBIE OITUOKH, MPOSBISETCS OTCYTCTBHE 3HAHHM, YMEHUI, HABBIKOB
IO psAly OKa3aTese, CTYICHT UCIIBITHIBAECT 3HAUUTEIIbHbBIE 3aTPYyIHEHHUS [IpU
OTIEpUPOBAHUHU 3HAHUSIMU M YMEHUSMH TIPU X TIEPEHOCE HA HOBBIC CUTYAIIUH.

HeynosnerBopurensHo

@DOHJT OILIEHOYHBIX CPEJCTB TMPEJCTABIEH B MNPUIOXKEHUSIX | u 2 K paboueit
IpOrpaMMe.

7. YueOHO-MeTOANYeCKOe U HH(POpMAIHOHHOE o0ecnieyeHre JUCHUIJINHBI.
a) OCHOBHAf JUTepaTypa:

1. T.1.Tpopumosa, «Kypc puzukm», 2012.

2. A.I'.'YeproB, A.A.BopoObéB, «3anaunuk no ¢pusukey», 2008.

0) JOMOJIHMTEIbHAS JIUTEepaTypa:
1. H.IT.KanamraukoB, M.A.CMmonasipeB «OcHoBbI Gpusuku» Tom 1, 2003

2. 10.A bpaxkun, B.H.Cuzsixoa, A.M.Yebanrok, «MexaHnka, 1a00paTopHbIC
pabotbr NeNe101-109», 2003

3. 10.A .bpaxkun, E.b.Bonomunos, B.H.CuzsikoBa, «MomnekynsapHas ¢hu3uka,
naboparopHbie padboThl NeNel18-126»

4, 1O0.A.bpaxkuH, JI.B.babakosa, E.b.BonomuHoB u 1p. « IeKTpUIECTBO U
MarHeTusM, jJadopaTtopHbie padoTsl NeNe201-211», 2005;

S. A.JO.My3buka « OCHOBBI TEPMOJMHAMUKNY, 1a00PaTOPHBIA NpakTUKyM 312-
22,2008

6. B.I1.LKpacun, A.E. I'opckuii, B.B. MakcuMeHko u ap. «DIEKTPOCTATHKAY,

nabopaTtopHbIil nmpakTrkym 312-8, 2008

B) IPOrpaMMHOe o0ecrieyeHre U HHTePHET-Pecypcehbl:

[TporpammHuoe obecriedeHue He MPeyCMOTPEHO.

[Tone3nbie yueOHO-METOAUYECKHNE U UH(POPMAIIMOHHBIE MATEPHUAIbI TIPEICTABIICHbI
Ha capire: http://mospolytech.ru/index.php?id=4540

8. MaTepHa/IbHO-TeXHHYECKOE o0ecnevyeHune TUCIUININHBI.

JIBe cnenuanu3upoBaHHble y4eOHbIE jaboparopuu kadenpel «Dusznka» 10
mexanuke: Aya. [1K314, [TIK321, ocHalieHHbIe, B TOM YHUCJE, UCMOIb3YEMbIMU B JAHHOU



http://mospolytech.ru/index.php?id=4540

paboueii mporpamme J1abopaTOpHBIMU YycTaHOBKamH: «OrmpeaeneHue IIOTHOCTU Temy,
«Masitauk MaxkcBemnay, «Omnpenenenue Cy/Cy meronom Kiemana-Jlesopmay.

Opna crenuanu3upoBaHHbIe yueOHbIe saboparopuu Kadeapol «Dusuka» 1O
anektpomarHerusmy: aya. [IK317, ocHanieHHas, B TOM 4ucClie, UCTIOJIb3YEMBIMU B IAHHOM
pabGoueii mporpamme 1abopaTOpHBIMH ycTaHOBKaMu: «lccnemoBanue XapaKTEpUCTHK
AIIEKTPOCTATUYECKOTO TOJIs», «VI3yueHne 3aKOHOB MOCTOSTHHOTO Tokay, «MccnemnoBanue
NETJIM TUCTEPE3UCA B PAa3JINYHBIX MaTepHaAIax».

9. MeToanueckue peKoMeHAalMH J1JI51 CAMOCTOSITeJIbHOM PaGoThl CTY/1€HTOB.

Tema 1. «BBenenue B pusnueckuii 1a00paTOPHBIN MPAKTUKYM.

CTylleHT TOMKEH MOATOTOBUTHCS K YCTHOMY OMPOCY B XOZE MOATOTOBKU K JOMYCKY
K JabopaTopHOl paboTe, BBHIMNOJHUTH JIAOOPATOPHYIO pabOTy M MOATOTOBUTHCS K
IIPEACTABIICHUIO PE3YJIBTATOB U3MEPEHUN Ha €€ 3alUTe.

Tema 2. «KnHemaTnka noCTyaTeIbHOTO ABUKEHUS.

CTyZeHT JAOJDKEH MOATOTOBUTBCS K YCTHOMY ONPOCY M PEIIUTh 3aJayu,
IIpeUIaraéMble Ha CEMUHAPCKUX 3aHATHUAX I CAMOCTOSTENBHOTO PEIICHUS

Tema 3. «/IlnHaAMUKa NOCTYIIATENBHOTO ABUKEHHUS.

CTyeHT JOOJDKEH NOATOTOBUTBCS K YCTHOMY ONPOCY M PEIIUTh 3aayM,
IIpeUIaraéMple Ha CEMUHAPCKUX 3aHATUAX I CAMOCTOSTEIIBHOIO PELICHUS.

Tema 4. «PaboTta 1 sHEPrUs B MOCTYNATEIIbHOM JIBUKECHUN.

CTryneHT JOJDKEH NOATOTOBUTBCS K YCTHOMY ONPOCY M PELIMTh  3aJayH,
IIpeUIaraéMble Ha CEMUHAPCKUX 3aHATUAX I CAMOCTOSATEIBHOIO PEILICHUS.

Tema 5. «KnuHemaTuka BpamiaTeaIbHOTO JBUKECHUS».

CTygeHT JOJDKEH IOATOTOBUTBCS K YCTHOMY ONPOCY M PELIMTh 3a]ayH,
IIpeuIaraéMble Ha CEMUHAPCKUX 3aHATUAX I CAMOCTOSATEBHOIO PEILICHUS.

Tema 6. «/I[uHaMuKa BpamaTeabHOTO JBUKECHUS.

CTyeHT JOOJDKEH MOATOTOBUTBCS K YCTHOMY ONPOCY M PEUTh 3aJayu,
IpeIaraéMble Ha CEMUHAPCKUX 3aHATHUAX I CAMOCTOSITENIBHOTO PEILIEHUS.

Tembr 7,8. «OcHoBbl TepMoguHaMuKH (T/l) U MOJIEKYISIpPHO-KMHETUYECKON TEOPHUH
ctpoenus BemectBa (MKT)».

CTyIeHT NOJDKEH peluTh 3aJaud, MpeiaracMble Ha CEMUHAPCKUX 3aHATHSX IS
CaMOCTOSITEJIbHOTO PEICHMsSI, BBIIOJHUTh KOHTPOJBHYIO M JIaOOpaTOpHyl0 paboThl U
IIOATOTOBUTHCS K IPEICTABIICHUIO PE3YJIbTATOB HA UX 3aLUTE.

Tewma 9. «Hanpspk€HHOCTD JIEKTPOCTATUUECKOTO TIOJIS.

CTyaeHT AOJKEH NMOATOTOBHUTHCS K YCTHOMY OINPOCY, @ TAKXKE MOATOTOBHUTHCS K
BBITIOJTHEHHUIO M 3aIIUTE JJa00paTOpHOI pabOTHI.

Tewma 10. «IToTeHtman 3MeKTPOCTATHIECKOTO TIOJIS.

CTyaeHT AOJKEH NMOATOTOBHUTHCS K YCTHOMY OINPOCY, @ TAKXKE MOATOTOBHUTHCS K
BBITIOJTHEHHUIO U 3aIIUTE Ta00paTOpHOU pabOTHI.

Tema 11. «/IusnexTpuKky U TPOBOJHUKH B DJIEKTPOCTATHKEY.

CTyZIeHT TOJKEH NOATOTOBUTHCS K YCTHOMY OITPOCY.

Tema 12. «3akOHBI MOCTOSTHHOTO TOKAa.

CTyeHT NOJKEH MOATOTOBUTHCA K YCTHOMY OIPOCY, a TaKKe MOATOTOBUTHCS K
BBITIOJTHEHHUIO U 3aIIIUTE JTa00paTOpHOI pabOTHI.

Tema 13. «Marunetuszmy.



CTylleHT NOJKEH MOJATOTOBUTHCA K YCTHOMY OIPOCY, a TaKKe MOATOTOBUTHCS K
BBITIOJTHEHUIO | 3aIUTE JTA0OPATOPHON PaOOTHI.

Tema 14. «DnexTpoMarauTHas UHIYKIUS.

CTyJIeHT OJKEH MOJITOTOBUTHCS K YCTHOMY OIPOCY.

10. MeTOIlI/I‘IeCKI/Ie PEKOMEHIAUN NJIA ITpenmoaaBaTeas

YCTHBIA ONpPOC MPOBOAUTCA HA JIEKIIMOHHBIX 3aHATHUSX B BHUAE IHUCKYCCHUU IO
npeajiaraeMbIM BOIIPOCAM U SIBJISIETCSI MHTEPAKTUBHOW GopMoil npoBeneHus 3auarus. OH
JOJDKEH 3aHUMaTh He MeHee 30% BpeMEHHM JIEKIIMOHHBIX 3aHATUN. BOmpocskl AJisl yCTHOTO
Ompoca JKeIaTeIbHO JOBECTH JO CTYACHTOB 3apaHee, M0 JIEKIIMOHHOTIO W3JI0XKEHUS
MaTepuaia, TaKk, 9TOObl OHHM CMOTJIA CAaMOCTOSITEIBHO IMOATOTOBUTHCS K TMPOBEIACHUIO
nuckyccuu. Ilpu  oneHKe JEKTOp JOJKEH YYUThIBaTh AaKTUBHOCTh CTYAEHTOB U
pe3yJbTAaTUBHOCTh MX OTBETOB. I[locie KaxmoW HOHCKYCCUU OIpeaenseTcsl TpyIa
CTYyA€HTOB, IOKA3aBLIMX HAWIYUYIIUN pe3ynbTaT. Kpome 3Toro, yCTHbBIN ONpOoc MPOBOJAUTCS
opu JIonycke K JlabopaTopHod pabore. B »TOM ciydae pesynbTaT OLIEHUBAETCS IO
NBYyXO0ayuIbHOM MIKase: 3a4€T-He3a4yeT. Jlo Tex mop, moka He OyAeT MoJydeH 3a4éT, paboTa
HE MOXET CUYUTATHCS 3alUIIEHHON.



[Tpunoxenue A.
CtpyKTypa U cofepkanue JUCUUIUIHHBI «DU3HKa B IPOU3BOACTBEHHBIX H TEXHOJIOTHYECKUX MPOLEcCax)
no HanpasiieHno 15.03.01 «MammuHOCTPOEHHE)
[Tpoduns «KomMniiekcHbIe TEXHOJOTHYECKHE NIPOLecChl H 000pPYy/A0BaHHEe MAIIIUHOCTPOECHU S
(OakamaBp)
3ao4yHas hopma 00ydeHHUs

Buabl yue6Holi paboThl,

a = S BKJIIOY A
Homepa § 55 CaMOCTOAITEJIBLHYI0 DopMbl aTTECTALMHU
Pasgen P ] 6
TeM z S = padoTy CTY/IEHTOB,
S =3 H TPYA0EMKOCTh B Yacax
J | II/C | JI.pa6. | CPC |3JIP [ T | P |KP | YO |D |3
BBenenue B ¢puznueckuii 1a00paTOPHbI NPAKTHKYM.
IIpsMele ¥ KOCBEHHBIE n3ndeckue u3Mepenus. OOpaboTka €3yJAbTaTOB  HM3MEPCHHH H
1 P b P P pesy P 1 | Ceccus 2 6 + +

9KCTIEpHIMEHTAIbHBIE TOTPEITHOCTH
Bsinonsenue 1abopaTtopHoii paboTsl «OnpesieneHue IIOTHOCTH T

KnnemaTnka mocTynaresibHOT0 JBMKEHHS

Ousnueckuit Bexkrop. Ilonsatue opra. Teopust otHocutensHoctd I'anmunes. IlomoxkeHue u  ero
OTHOCHTEIBHOCTb. TpaekTopust MaTepranbHON Touky. ConpHKacaomasics MIOCKOCTh M COMPUKACAIOIIAsCS
2 OKPYXHOCTb. JJIEMEHTapHOE IMepeMelieHine H dieMeHTapHbii myTh. Ckopocts nBmkenus u e€ | 1 | Ceccust | 2 1 16 + +
oTHOcuTenbHOCTh. IlpuHIUMD cynepmo3unuu ABMKeHuil. Yckopenue. KacarenpHoe M HOpMalbHOE
yckopeHus. JlekaproBa cucTema KoopauHaT. KuHemarmueckue 3akoHBI ABMDKEHUs. I[locTymartensHoe
JBIDKeHHe abcomoTHO TBépaoro Tena (ATT).

JIMHAMHUKA MOCTYNATEIbHOIO IBUKEHUS

IMonsiTne cuibl. AGCOMIOTHOCTH CHIIBI B KIACCHYECKON MexaHHKe. [IOHATHsS paBHOAEHCTBYIOIIEH W
3 coctostHus okos1. [TepBbii 3akoH HelotoHa. MIHepumnanbHble cucteMsbl oTcuéra. Bropoii 3akon Hetotonan | 1 | Ceccust | 2 1 16 + +
3akoH BcemupHoro tsarorenus. UmMnynse v 3akoH ero u3meHenus. Tpetuii 3akoH HploToHa U coxpaHeHue
HMITyJIbca 3aMKHYTOH cucTeMsl. LIeHTp Macc cucTeMbl. Y Iaphl ¥ B3PHIBEL.

PadoTa u SHeprusi B NoCTynaTeIbHOM JABHKEHUH

[MoHsATHE CHUIIOBOTO MOJsI. DiIeMEHTapHas pabota M paboTa HA KOHECYHOM MEpEeMEHICHUH. MOIIHOCTS.
Kunernueckas sHeprusi u 3akoH e€ u3MmeHeHus. Teopema Kénura. [loreHuuanbHble CHUIIOBBIE TOJS U 1
MOTEHLIMAIbHAS YHEPrHsl. 3aKOH U3MEHEHUS MOTeHIIMAILHOW SHepruy. HermoTeHuansHbie CUIIOBBIC TOJIA.
[Tosie cunm conmpoTHBIIEHUS KaK MpPUMEpP HEMOTEHIMAIbHOTO CHJIOBOIO MOJs. MexaHudeckasl SHeprusi u
3aKoH e€ u3MeHeHusi. KoncepBaTuBHbIE CUCTEMBI.

Ceccust | 2 1 16 + +

KunemaTuka BpamaTe1bHOT0 ABH:KEHHS

DJeMeHTapHBI YToJl TOBOPOTA M YIIIOBas CKOpOCTh. CBSA3b MEXKIY 3JIEMEHTApHBIM YIJIIOM MOBOPOTAa U
5 JJIEMEHTapHBIM TiepeMelneHneM. CBs3b MEXIy YIJIOBOW W JIMHEWHOW CKOPOCTAMHU. YTioBoe yckopeHwme. | 1 | Ceccus 16 + +
KacarensHoe U HOpMaJbHOE YCKOpPEHHMS BO BpalllaTeJIbHOM JBIDKeHHH. BpamatensHoe nikxenune ATT.
COOTHOIICHHE MEXAY BPALIATEIbHBIM M MOCTYNATEIbHBIM JIBUKCHHUSIMH.

JluHaMHUKa BpalaTeJbHOT0 ABUKEHUS

MoOMEHT UMIyJIbCa ¥ MOMEHT CHJIBL. 3aKOH M3MEHEHUs MOMEHTa MMITyIbca. OTHOCHTENFHOCTh MOMEHTA
HUMITyJIbca. MOMEHT MMITyJIbCa U YTIIOBast CKOpocTb. MoMeHT nHepiy. OCHOBHOE ypaBHEHHE AUHAMHKA 1
BpamarensHoro aemkeHns ATT. OceBbie MOMEHTHI HHEPIMY HEKOTOPEIX Tell. Teopema IlIteiinepa. PaboTta
1 KMHETHYeCKast SHEPTusl BO BpallaTeIbHOM IBIKeHHN. [Ipeneccus. AHAIOTHS MeX/Iy OCTyNATeNbHbIM 1
BPAIATEIbHBIM IBHKECHUSIMH.

Ceccus | 2 1 16 + +




5,6

Brimonnenue naboparopHoii paboTel «MasTHUK MakcBesuiay

Ceccust

Hroro o 1 cemectpy:

130

OcHnoBbl Tepmoannamuxu (TI)

[Ipenmer TH. Pabora u Temno. T/ mapamerpst u T/] cocrostnue. PaBHOBecHBIE 11 HepaBHOBeCHBIE T[]
cocrostamst. ['a3. Temmeparypa kak ¢pyHKus paBHoBecHOro T/ cocTosiHus. YpaBHEHHE COCTOSIHUS.
Wneanphslii ra3. Buytpennss sHeprus kak pyakuus T/l coctosHus: nepBoe Hayano T. Temmoémkoctu
H/IeaTIbHOTO Ta3a B pa3iIMIHBIX Iporieccax. OOpaTHMble 1 HeoOpaTHMBIe Iporiecchl. Bropoe nagamo T/I.
OnTponus. Bo3pacraHue 3HTpoNUU B HEPaBHOBECHBIX NPOLECCaX U30IUPOBAHHON CHCTEMBL.

Ceccust

45

OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOM Teopuu cTpoenus Bemecrsa (MKT)

UYucno Aorazpo. Pazmepsl Mosekyi1. Dproaudeckas TeopeMa. 3aKOH O PaBHOM paclpeie/ICHUU SHEPruu
TEIUIOBOTO JIBIDKCHUS B COCTOSIHUH TEIJIOBOrO paBHOBecHs. M neanbhblii ra3 ¢ Touku 3peHust MKT.
BHyTpeHH:Is S5HEprus HAEaTbHOTO Ia3a U ero TEINIOEMKOCTH B Pa3IMYHBIX MPOLECCAX C TOUKH 3PEHUS
MKT

Ceccus

45

78

Beinonuenue gabopatopHoii pabotel «Onpeneneuue otHoueHns: Cp/Cy 171 Bo3ayxa merozoM Kiemana-
Je3opmany»

Ceccus

Hroro o 2 cemectpy:

96

HanpsixéHHOCTb 3J1eKTPOCTATHYECKOI0 IO/

DneKTpUUYeCcKUi 3apsA] KaK HICTOUHMK JJIeKTpocTaTndeckoro noist. 3akoH Kynona. ITpunnumnst
Omm3KoaeicTBYSA U AanbHOAeHCTBUS. [ToHsATHEe r3mueckoro momst. DIeKTPOCTaTHIECKOE MOJIe KaKk
YJaCTHBIN cirydail pu3maeckoro moist. MaTeMaTHIeCKHe MOl KaK CIOCO0 OMHCaHUS HEMIPEPhIBHO
pacnpenenénHoi Marepun. Hanpsk€HHOCTb Kak CHIIOBask XapaKTePUCTHKA 3JIEKTPUIECKOTO MOJIS.
[IpuHUIMI Cynepno3uiuy 3IEKTPUUECKUX MoJIeH B MPUMEHEHNH K HanpshkEHHOCTU. [lone qumoss.
OCOOEHHOCTH CHIIOBBIX JIMHUH MOJIS HAPSDKEHHOCTH JIEKTpOCcTaTHIeckoro nouist. [IoTokx BekTopa
HanpspkéHHOocTU. Teopema Octporpanckoro-I'aycca (OI') B Bakyyme. [Ipumenenue Teopemsl O miist
pacuéra HanpsHXKEHHOCTH pacipeiesIEHHBIX HCTOYHUKOB.

Ceccus

10

IToTeHIMA 3JIEKTPOCTATHYECKOTO MOJIs

ITOTeHIMABHOCTh  AJIEKTPOCTATHYECKOTO 1oJs. IToTeHIMad Kak OJHepreTH4ecKas XapaKTepHuCTHKa
9NIEKTPOCTATHYECKOTO 10, CBA3b MEX/Y HANpPsHKEHHOCTBIO M MOTEHIMATIOM. [IpHHIMIT Cyneprno3uIuu
9NIEKTPOCTATHYECKUX TOJIeH B MPUMEHEHHH K oTeHunuany. Hanpsbkenue. Paborta 31eKTpoCcTaTHIECKUX CHIT
Ha MepeMeNIeHHH MPOOHOTO 3apsiaa. DHEeprusl CHCTEMBI 3apsiI0B.

Ceccust

12

Beimonaenne na6opaTopHoﬁ pa60TLI «HWccnenosanue XapakTEPUCTUK DJICKTPOCTATUUCCKOI'O I1OJI»

Ceccust

11

JIM31eKTPUKH U NPOBOJHUKH B YJIEKTPOCTATHKE

Hwonextpuueckast cpena. llonspuzanmsa. Judnexktpuueckas BocnpuuMuuBocTh. Teopema O B
IUAJNIeKTprKe. JlMdJeKkTpuueckas NMPOHHUIAEMOCTh. JJIeKTpHyYecKkoe cMemienue (MHaykuus). [loHsTue
JNIEKTPOCTATHYECKOTO MMPOBOAHKKA. Pactpenienienue 3aps/a 1o ero MoBepXHOCTH. DNIeKTpHIecKas EMKOCTb
YeIWHEHHOTO TMPOBOMHHWKA. B3anmMHas EMKOCTb IBYX MPOBOAHHUKOB. KoHmeHcaTopwl. OHeprus
EKTPUIECKOTO MOJIS.

10

12

3aKoHBI MOCTOSTHHOTO TOKA

Bektop miotHocTH ToKa. Crita Toka. 3akon Oma B anddepeHnnansHoit popme. Y aeabHOE COMPOTUBICHHE
cpenbl. 3akon OMa B uHTerpanbHOl (opme. CONpOTUBIICHHE y4acTKa IeNH. DISKTPOIBIDKYILAs CHia
(DAC) yuactka. 3akoH /Dxoyss-JIeHna B MHTErpanpHoit U B tuddepeHnnansHoi hopmax.

Ceccust

10

12

Brmonaenue na60paT0pH0171 pa6OTI)I «HSy‘{eHI/Ie 3aKOHOB IIOCTOSAHHOI'O TOKa»»

Ceccust

13

Marnerusm

Mar=auTHOe ToNie ¥ ero Bo3jeicTBHe Ha JIBIDKymuecs 3apsapl. Cuna Jlopenma. MarHuTHas WHITYKITHS.
Cuna AMnepa. MarHUTHBII MOMEHT M BO3/I€HCTBHE Ha HEr0 MAarHUTHOTO HOJIS. MICTOYHWKN MarHUTHOTO
nonst. 3akoH bro-Casapa-Jlamnaca. Maraurasiii motok. Teopema OI" muist MarauTHOTO 110151, PaGoTa crst
Awmriepa. 3aKkoH ITOJTHOTO TOKa U ¢u3Hdeckas Teopema CTokca B BaKyyMe U B MarHetuke. Hanpsok€HHOCTR

Ceccust

10




MAarHuTHOTO MoJisi. MarHuTHas BOCHPMUMYMBOCTb M MAarHUTHAsl NPOHULIAEMOCTb. JIMHEHHbIE MarHETHKU
(mma- ¥ mapaMarHeTHMKM) W HelWHeWHble MarHeTHkd ((peppomarHeTnkd). HamarnnumBaHue
(GeppoMarHeTUKOB: KpHBas HadaJbHOH HAMArHUYEHHOCTH, NpEIENbHAs W HENpEeAeNbHbIE IETIH
rucrepesuca. JKEcTkue 1 MArKue MarHeTHKH.

13 Brmonaenne nadboparopHoit paboTh! «lcciaenoBaHue ety TUCTepe3rca B Pa3IMuHbIX MaTepuaIax» Ceccust 4
DJIEKTPOMATHUTHAS] HHIYKIHSA

14 3akoH ®apanes u npasuno Jlenna. BuxpeBoe anextpuueckoe mosie. Camounnykuus. I[lepexonssie Ceccus 10
IIPOLIECCHI B WIEKTPUUECKON Ienu. DHeprus MarHUTHOTO MOJIs.
Hroro mo 3 cemectpy: 60




[Tpunoxenue 1 k
paboueit mporpamMme

MHWHUCTEPCTBO HAYKU U BBICIHEI'O ObPA3OBAHUA

POCCUUCKOU ®EJEPAITUN
OEJIEPAJIBHOE 'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE YUPEXJIEHUE
BBICIHIETI'O OBPA30OBAHIA

«MOCKOBCKHH HOJII/ITEXHILI‘IECKl/If/'I YHUBEPCUTET»
(MOCKOBCKHMM TIOJIUTEX)

Hampasiienne moaroToBku:
15.03.01 «MammHOCTpOCHUEY

OII (mpoduns):
«KoMIuIeKCHBIE TEXHOJIOTMUECKUE TPOIECCHl K 000PYI0BAHUE MAIIMHOCTPOCHHUS

dopma o0ydeHus: 3a04HAas

Kadenpa «Dusznkay

®OH/I OHEHOYHbLIX CPEJACTB

MO INCHUTIJINHE
«Puzuka B NMPOU3BOJACTBCHHBIX H TEXHOJOIHMIECCKHUX IIPOoIECCax»

Cocras:
|. IlactiopT hoHIA OLIEHOUHBIX CPEJICTB
I1. Onmucanue o1eHOYHBIX CPEJICTB:

OO

KOMILJIEKTBI KOHTPOJbHBIX padoT (K/P)

BOIIPOCHI 110 TEMaM JAUCIUILIUHBI K ycTHOMY orpocy (YO)

MIPUMEPHBIE BOIIPOCHI JIJIs 3aIIUThI JJabopatopHoi padboTsl (3JIP)

oOpa3zer OuieTa AJis SK3aMeHa, BOMPOCHI JIJIsl MOATOTOBKH K 3k3aMeny ()
oOpa3zer ouieTa a1 3a4€Ta, BOIMPOCHI JIsl TOATOTOBKH K 3a4€Ty (3)

CocraBuTresiu:
npodeccop, a.¢.-m.H. Kpacun B.I1., notent, k.d.-Mm.H. My3bruka A.IO.

Mocksa 2020



MMACHOPT ®OHJAA OHEHOYHBIX CPEJCTB

Tabmuma 1

dusuka B NMPOU3BOJACTBEHHBIX U TEXHOJOIHYE€CKHUX MpoLeccax

OI'OC BO 15.03.01 «MammHoCTpOeHHE)

B nporiecce ocBOeHNMS JaHHON TUCHIUILIMHBI CTYyIEHT (POPMHUPYET U IEMOHCTPUPYET CIEAyIOIIe 001enpodeccnoHaibHble KOMIETeHIHH!

KOMIIETEHIIA I[lepeyeHb KOMIIOHEHTOB TexHoJ10rUst dopma CTeneHHn ypoBHeil 0CBOeHHUS
MHJEKC ®OPMYJIMPOBKA (opmupoBanus OIIEHOYHOI'0 [KOMIIeTeHIIUM
KOMIIeTeH I Ui cpeacTBa**
OIIK-1  ymenuem ucnorvzoéamv  [3HATH: UeKuus, YO Iba3oBbIii yPOBEHb:
0CHOBHbLE 3AKOHbI (OCHOBHBIC 3aKOHBI 1 TIOHATHUSI (PU3UKH U OCHOBHBIC (PM3UIECKUE |[CAMOCTOSTEIIbHAS 3JIP, BOCIIPOM3BO/ICTBO ITOJIyICHHBIX 3HaHUI B
ecmecmeeHHOHAYYHbIX IMETOJIbI ICCIIEAOBAHUS. lpabota, cemuHapckue [KP, XOJIe TeKYIETO KOHTPOJIS U

Oucyuniun 6
npogeccuonanvrot
Oessmenvrocmu,
npumeHsms Memoosi
WMamemamuyecko2o
aHanu3a u MOOeIUpoBanusl,
Imeopemuuecko2o u
DKCNEPUMEHMAIbHO20
uccneoosanus

YMmeTn:

[IPUMEHSTH 3HAHMUS 10 (PU3UKE K PEHICHHIO PAKTUYECKUX 3a/1ad,
MCITOJIb30BaTh MaTEMaTUUECCKUM armapar Mpu BbIBOJC
(bHSH‘IeCKI/IX 3aKOHOB, INIAHUPOBATH U BBITIOJIHATH y'-Ie6HO€
PKCIIEPUMEHTAILHOE U TEOPETHYECKOE UCCIIEI0BAaHNE
(bM3HUECKUX SBICHHUM.

Baagernb:

CHCTEMOM TEOpETHIECKUX 3HAHUIT 10 (PU3HKE, METONOJIOTHEH U
MeToaMH (PU3MIECKOTO SKCIICPUMEHTa, HaBBIKAMH PEIICHHS
KOHKPETHBIX 33/1a4 U3 pa3HbIX o0sacTel (GU3MKH HA YPOBHE,
COOTBETCTBYIOIIEM TPeOOBaHUIM 001IenpodecCHOHATHLHOM
[OJIrOTOBKK OaKajiaBpa 10 HAIPaBJICHUIO

BaHATHs, BBITIOJTHCHUC
lTabopaTOpHBIX PabOT

€

[MPOMEKYTOYHOU aTTECTAllUU
IToBbIICHHBI YPOBEHD:

'YMeHue HeCTaHJapTHO OTBEYaTh Ha
[IOCTaBJICHHBIE BOIIPOCHI




[Ipunoxenue 2
K paboueii mporpamme

OIIMCAHHUE OINEHOYHbBIX CPEIACTB

HepequL OLHCHOYHBIX CPEACTB 0 NUCHUIIJINHE «®Pu3uka B
IMPOU3BOJACTBCHHDBIX U TEXHOJOI'HIECCKHUX IPpoHeccax»

No HaumenoBanue [IpencraBnenue
OC | OueHowHOTO KpaTkas xapakTepucTuKa OIEHOYHOTO CPEICTBA | OLEHOYHOTO CPEJ/ICTBA B
cpencTBa dOC
. KonTtponpHas [CpeacTBo IpOBEPKU YMEHUN MPUMEHSThH TIOTy4YeHHBIC KOMIIIEKT KOHTDOMBHBIX
paboTta 3HAHUSA JUIS PEIICHUs 3a/1a4 OIpPEe/IeJICHHOTO TUIa 10 .
3a/laHui TI0 BapuaHTaM
(K/P) TEeME WJIU pa3zieiy
CpenctBo KOHTPOJIS, OpraHU30BaHHOE KaK|
creruaibHas Oecesla MeAarornyeckoro pabOTHUKA C BODOCLL 110
1 YcTHBIN onpoc (0OYUYaAIOLUUMUCS HAa TEMbI, CBSI3aHHBIE C H3y4aeMOH p
. TeMam/paszenam
(YO) ITACIUTIIIMHOM, M PACCUMTAHHOE Ha BBISICHEHHE 00BheMa
3HaHUU 00YYaroIIerocs Mo OnpeAeeHHOMY pa3jieny, FHCTHTITHBL
Teme, mpobaemMe U T.11.
Sammra CpeAcTBO MPOBEPKHM YMEHHW ©  HABBIKOB IIO
. [Mcrionb3oBaHMIO J1abopaTopHOro oOopyaoBaHus HIpuMepHbIE BOIIPOCH IS
2 Ha60pgTOpHOH M3MEPUTENbHBIX puoOpPOB, 00paboTKe| 3aIuThl Ja00PATOPHBIX
p(a3 J%E;I DKCIIEPUMEHTAJIbHBIX JAHHBIX M WX CPABHEHHUIO C paboT
TEOPETUICCKIUMH pacueTaMu
CpencTBo MPOBEACHUSI MPOMEKYTOYHOM aTTECTAINH| Bomnpocsr qs
3 3auer MO pe3ylibTaTaM BBIMIOJIHEHUSI BCEX BUIOB y4eOHOI| MOJTrOTOBKH K 3a4€Ty,
3) PabOTHI B TECUEHUH CEMECTPA C IPOCTABIICHUEM OLICHKH|  MPUMEPHI 3a4€THBIX
«(3aUTEHOY» WJIH «HE 3a4TEHO» OuneToB
CpeAcTBO MpOBENEHUs MPOMEKYTOYHON aTTeCTalllH Bormpocsr ms
SK3aMeH MO pe3ylibTaTaM BBITIONHEHUSI BCEX BUIOB y4eOHON| MOATOTOBKH K dK3aMEHY,
4 ) pabOTHI B TECUEHUU CEMECTPA C MTPOCTABICHUEM OIICHKH TIPUMEPBI
COTJIIMYHOY», «XOPOIIO», «YHAOBIETBOPUTEIHLHO» WIH|  SK3aMEHAIIMOHHBIX
«(HEYIOBJIETBOPUTEIHHO OouneToB




MUWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUA
POCCHUMCKOI ®EJIEPALTUN
®denepanbHOE rocy1apCcTBEHHOE 010 KETHOE 00pa30BaTEeIbHOE YUPEKICHHE BBICIIIETO
00paszoBaHUs
MOCKOBCKUI NIOJIMNTEXHUYECKUN YHUBEPCUTET
Hampasiienue noarotToBku:
15.03.01 «MamuHocTpoeHuE»
OII (mpoduiip): «KomiiekcHbIE TEXHOIOTMUECKHE MTPOLIECCHl U 000pyI0BaHUE

MAaIIMHOCTPOEHUS»

KommuiekT 3aganuii 1Jisi KOHTPOJIbHOH PadoThI

110 AUCIUIIJIIMHE «Pu3uka B MPOU3BOACTBCHHBIX U TCXHOJIOTHICCKHUX IIPOLIECCAX»
(HauMeHOBaHHUE AUCLHILIIMHBI)

Dopma meKkyue2o KOHMPOJIA, NPosgepawas cmenets ocgoenusi komnemenyuu OITK-1
Tema ... Kunemamuka nocmynamenbHo20 08UNCEHU

BAPHUAHT 1
KOHTPOJIBHAA PABOTA Nel: KHHEMATHUKA
JIByMEpHOE NBUKEHHE TeJa ONHUCHIBACTCA CICAYIOUIMMU 3aKOHAMU JIBUKCHUS:

x(t)=13—-97t+26,5t%; y(t)=7,5—6t—17t°
X,y JaHbl B METpaX, t — B CEKyHIaX.
Omnpenenure B MOMEHT BpeMmeHu t=11 C: 1) koopauHaThl Tena; 2) MPOCKIUH CKOPOCTH Tena; 3)

IPOEKLIUN YCKOpEHHUs; 4) KacaTelbHOE YCKOpEHHE; 5) HOpMaJIbHOE YCKOpEeHHE; 6) paanyc KpUBU3HBI
TPAaeKTOpUHU

BAPHUAHT 2
KOHTPOJIbHAA PABOTA Nel: KHHEMATUKA
JIByMEpHOE NBH)KEHHE TEJla ONKUCHIBACTCA CIEAYOLUIUMU 3aKOHAMU JIBUKCHUS:

x(t) =1-143t +0,4t%; y(t)=23+17t + 0,5t

X,y aHbI B MeTpax, t — B cekyHaax.

Onpenenure B MOMEHT BpeMeHHU t=5 C: 1) koopauHaThl Tena; 2) MPOEKIHMH CKOPOCTH Tena; 3)
NPOEKIMM YCKOpeHMsl; 4) KacaTelbHOE YCKOPEHHE; 5) HOpMajbHOE YCKOpEHHue; 6) paguyc KpHUBHU3HBI
TPAaCKTOPUH

BAPUAHT 3
KOHTPOJIBHAA PABOTA Nel: KHHEMATHUKA
JIByMEpHOE NIBUKEHHE TEJa ONMHUCHIBACTCA CICAYIOUIMMHU 3aKOHAMU JIBUKCHUS:

x(t)=25+01t+6,5t; y(t)=7,5+66t—1,7t

X,y JaHbl B METpaX, t — B CEKyHIaX.

Omnpenenure B MOMEHT BpeMeHHu t=34 C: 1) koopauHaThl Teja; 2) MPOEKIMU CKOPOCTH Tena; 3)
MPOEKIINK YCKOpeHHUs; 4) KacaTelbHOE YCKOpEHHe; 5) HOpMallbHOE YCKOpeHHe; 6) paanyc KpUBU3HBI
TPAEKTOPUH

BAPUAHT 4
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIByMEpHOE IBUKEHUE TEJla ONKUCHIBACTCA CIEAYIOIUMU 3aKOHAMU JIBUKCHUSA

X(t)=—23—-9t+4,5t%; y(t)=—75+ 63t +34t°

X,y laHBI B METpax, t — B CeKyHax.

Omnpenenure B MOMeHT BpemeHH t=10 C: 1) koopauHATHI Tena; 2) MPOSKIIMH CKOPOCTH Tela; 3)
MPOEKIIMUA YCKOpeHHUs; 4) KacaTelbHOE yCKOpPEHHUE; 5) HOpPMallbHOE YCKOpEeHHE; 6) paanyc KPUBH3HBI
TPaeKTOPUH




Tema ... /lunamuka nocmynamenbHo2o 08UMCEHUS .

Bapmuanr 1

3a kakoe BpeMsi t COCKONB3HET C HAKIIOHHOW TJIOCKOCTH JUTMHOW S ¢ yTIIOM HaKJIOHA 3 TeNOo, €Clu
OHO JIBIDKETCS PABHOMEPHO O HAKJIOHHOM IUIOCKOCTH C YTIJIOM HakjioHa ¢? HauanbHas ckopocTh Tena
paBHa HYJIIO.

BapuanTt 2

Ha HenoaBwxHBIN map HaJeTaeT co CKOPOCThio Vo map, Macca KOTOPOTo B N pa3 OOJibIIE MacChl
HEMNOJIBIKHOTO mapa. Haliute cOOTHOIIEHHE CKOPOCTEN MIapoB Mociie yIPYTroro HeHTPaIbHOro yaapa K
ckopoctu Vo.

Bapuant 3

JlensiHast ropka cocTaBisieT ¢ ropu3oHToM yroi « = 10°. I1o Hell mycKaloT BBepX KaMeHb, KOTOPBIH
HOJHSBIINCH HA HEKOTOPYIO BBICOTY, COCKaJIb3bIBAET 110 TOMY K€ ITyTH BHU3. KakoB ko3 duunenT TpeHus
ML, €CJIH BpeMsi CITycKa B N = 2 pa3a OoJibliie BpeMEeHU MoabEMa?

Bapuanr 4

K mutn mozsemena rups. Ecau mogHUMAarh 9Ty THPIO ¢ YCKOPEHHEM a1 = 2 M/C?, TO HaTsSKeHHE
HUTH OyZET BIIBOE MEHbBIIIE TOTO HAMPSHKEHUS, IPU KOTOPOM HHUThH pa3pbiBaeTcs. C KaKuM yCKOPEHUEM a2
Haao MoagHuMarThb 3Ty T'Mpro, 4TOOBI HUTh pasopBajiacs.

Tema ...Paboma u Inepeus ¢ nocmynameibHoM 08UIHCEHUU

Bapuant 1
OnpeenyuTe MIHOBEHHYIO MOILHOCTb, Pa3BHBAEMYIO CUIIONH F = 2]’+3|Z (H), xoTopas neiicTByeT

Ha MaTePUAIbHYIO TOUKY, IBHKYIIIYIOCS CO CKOPOCTBIO ) :L5f_417 (m/c).

BapuanT 2

JIBa Tpy3a, Macchl KOTOPBIX OTHOCATCS Kak 1:4, COeIMHEHBI CKATOW TMPYKMHOW W JIeKaT Ha
TOPU30HTAJIBHOM MOBEPXHOCTU cToja. [Ipy pacnpsiMileHMM Npy>KMHBI TPy3 MEHbBILEH MacChl IOJY4YacT
KkuHeTtndeckyto sHepruto 40 /x. Yemy nipu 3ToM ObUTa paBHA MOTEHLIMATIbHASI SHEPTUS CKATOU MPYKUHBI?

Bapuant 3

[Tyns maccoit 10r, nersimiasi TOPU30HTAIBLHO CO ckopocThio 200 m/c, momamaer B JACPEBSHHBIN
Opycok Maccoit 5 Kr, Jexaluii Ha CToJIe U yJIepKUBaeMblil Ipy>KUHOM ¢ skecTKocThIo 2 kKH/M . Uemy paBHa
MakcuMaibHas fedopmaius npykuHsl? TpeHne He yUUThIBATh.

Bapuanr 4

PaGota Bcex cuil, NEHCTBYIOIIMX Ha Tella CUCTEMBI, MPHU MEPEXOAe U3 MEePBOr0 MEXaHHYECKOTO
COCTOSIHHSI BO BTOpO€ oka3zanachk paBHou 123 JIx. [Ipu aTom paboTta noTeHMaabHbIX cuil Ob1a paBHa 300
JIx, a paboTa TUCCHUMATUBHBIX CHJI OKa3anach paBHOH -13,8 J[. Ha ckonbko m3MeHuIach KHHETHYECKAs
SHEPTHS CUCTEMBI?

Tema ... lunamuka epawiamensnozo 06usHceHuA.

Bapmuanr 1

MaxoBUK BpaIlaeTcs 10 3aKOHY, BhIpakaeMoMy ypaBHeHueM ¢=A+Bt+Ct? rne A=2pan, B=16
pan/c, C=-2pan/c?. MOMeHT HHepIIMH MaxoBHKa paBeH SOKr-M2. HaiiTn MOMEHT CHJI, IeCTBYIOMIX Ha
MaxOBHK (Bpallaroinii MOMEHT) B MOMEHT BpeMeHH t=1c.

Bapmuanr 2

CromrHoM TUIHH]IP Maccoil M=4 Kr KaTUTCs 6€3 CKOJBKEHHSI 110 TOPU30HTATHHON TOBEPXHOCTH.
Jluneiinas CKOpOCTh OcH UIUHApPA paBHA | M/c. OnpenenuTe MOJHYI0 KHHETHIECKYIO YHEPTUIO
LAJIMH]IPA.

Bapuanr 3



Ha nuunuuap, KOTOphI MOXKET BpalllaThCsl OKOJIO TOPU30HTAIBHOM OCH, HaMOTaHa HUThb. K KoHIly
HUTH TIpHUBs3aH TPy3uKk Maccoil M=0.1 Kr, KOTOpBIA MOXXET CBOOOJHO OmycKaThcs. CuuTas MOMEHT
MHEPIUK HUIMHAPa paBHbIM 0.02 Kr-M?, OIIpesiesIuTe yCKOPEHUe IPy3HKa.

Bapuanr 4

JIBa mrapuka maccamu M=10 © CKpeIUICHbl TOHKHMM HEBECOMBIM CTEep)KHEM JUIMHOW [|=20cM.
Onpenenure MOMEHT HHepuuu | CHUCTEMBl OTHOCUTENBHO OCH, MNEPHEHIAUKYJSPHOW CTEpXKHIO U
IPOXOJAIIEH Yepe3 TOUKY CTEPKHS, AEAIIEH ero JJIMHY B OTHOLIEHUH 1:2.

Tema ... Tepmoounamuka

Bapuanr 1

Paccuuraiite ¢ TOYHOCTBIO A0 OJTHOM COTON MPOIEHTAa OTHOLICHHE KUHETUYECKOM SHEPTUU OJTHOTO
MOJISl ra3a Kak IeJIoro, K ero paboTe HaJ OKPYKEHHUEM, €CIIHM OH, PacCIIUpssiCh HW300apHUECKH TOA
naBnenneM 10° ITa, paBHOMEPHO JBHTall IOpIIEHb cO cKopocThio S0 M/c B Teuenme 0,1 c. Ilmomams
nopmas 10 cM?, MonmspHas Macca raza 18 T/Momb. (KHHETHMYecKas SHEprus HPOTHKEHHOTO Tena
OTIpeIeIIIeTCS IO CKOPOCTH €ro LIEHTPa Macc)

Bapuanr 2
TepmomMerpuyeckuil nmapameTp uaeanbHO razoBoro tepmomerpa paseH 2400 egunun CHU. Yemy
paBHa Temnepatypa Llenbcus cuctembl?

Bapuant 3

XKeneznonopoxxHseiid Baron Mmaccoit M=30 TOHH, IBUKYIIUKACS CO CKOPOCTBIO U=5 M/C CTAJIKHBAETCS
CO CBOOOJIHO CTOSIIIMM TaKUM € BaroHOM M CIEIUIsieTcss ¢ HUM. Kak M3MEHUTCs] BHYTPEHHSSI SHEPrHsl
BaroHOB B pe3yJibTaTe CTOJKHOBEHUA? OTBET J1aTh B METAKOYJISIX ¢ ToUHOCTHIO 10 0,01 M/JIx

Bapuanr 4
J1Ba Mons uaeanbHoro rasa mnpu tremmneparype T=300 K nzorepmMuuecku yBeIUYUIA CBOM 00BEM B
3 pa3za. Haitngute usmenenue cBOOOIHOM sHepruu raza. OTBET JaiTe B KUJIOIKOYJIISAX ¢ TOUHOCTHIO 710 0,01

kJ[x

Tema ... Monexkynapuo-Kunemuyeckas meopus

Bapuanr 1
Ipu temneparype T = 300 K mnotHocTs rasa p = 1,2 kr/M°, a cpeaHss KBaApaTHUHAS CKOPOCT
monekya V = 500 m/c. HailTu KOHIIEHTpaIuio MOJIEKYII rasa.

Bapmuanr 2
BbruncnanTe mI0THOCTH BOAOPOJA, €CIM M3BECTHO, YTO YMCIO ero moinekyn N B cocyne BIBoe
6onbie yncna Aporagpo Na, a 00béM cocyna V = 40 1.

Bapuant 3
OnpesieUuTh CPENHIO KMHETHYECKYIO SHEPTHMI0 TOCTYNATENbHOrO JBMKEHHS MOJEKYJIbI
WIeaTbHOTO Ta3a, €I OpH Aasneruu P = 2-10° I1a koHmeHTpamus MoneKya raza N = 5-10%2° M3,

Bapuanr 4
Panonosele Banukl cogepkar N = 1,8-10° aromos panona Ha 06wéM Bogsl V = 1 am®. Ha ckombko
MOJIEKYJ BOJIbI IPUXOJUTCS OJJUH aTOM pajgoHa?

Tema ...Hanpaxcénnocms, nomenyuan.

Bapmuanr 1

DNeKTpuuecKoe Toje o0pa30oBaHO pPaBHOMEPHO 3apsDKEHHBIM JIMCKOM paguyca 2 M ¢
TIOBEPXHOCTHOH TIOTHOCTBIO 3apsiaa 4 MkKi/cm?. OnpenenTh Kakyro CKOPOCTh TTONYYHT MEPBOHAYATHEHO
HETOJIBIKHBIN AJIEKTPOH, MPUOIMKASICh K IUCKY TI0 €r0 OCH OT PacCcTOsHUSA 4 MM JI0 paccTOsHUS 1 MM 110
LIEHTpa JMCKA.

Bapmuanr 2



[ToreHIan 3aeKTPOCTATHUECKOTO MOJIA U3MEHSIETCS 10 3aKOHY @(x,Y)=-4In(X/a)+ By, toe A=1
B,B=1 B/m,a=1 cM. Onipenienuts HanpspKeHHOCTh 3JEKTPOCTATHUECKOTOo MO pu x=a, Y=1,5a.

Bapuant 3
OnpenenuTs HAIPSKEHHOCTh, CO3JJaHHYI0 PABHOMEPHO 3apsKEHHBIM TOHKUM JHCKOM paauyca 2
M, 3apsi1 KoToporo paseH 3 HKJI, Ha ero ocu Ha paccTOSIHMM 1 MM OT LIEHTpa AucKa.

Bapuanr 4

Tpu TOYEUHBIX OJIMHAKOBBIX 3apsiaa BenuunHor | HKI HauMHAIOT ABUTATHCS MO JSHCTBUEM CHJT
B3aMMHOT'0 OTTAJIKUBAHUS U3 BEPIIMH MPABUIBHOIO TPEYTrobHUKA cO cTopoHOH 10 cMm. OnpenenuTs ux
TIpeIebHYIO0 CKOPOCTb, €CITH Macca Kax 10k yacTusl pasHa 10° .

TeMma ...3aKoHbl NOCMOAHHO20 MOKA.

Bapuanr 1

BorurcnuTh NOrpenHocTs, BO3HUKAIOIIYIO PU U3MEPEHUN COTPOTUBIIEHUS R ¢ MOMOIIBIO CXEMBI,
yKa3aHHOH Ha pucyHke. Conportusienue amnepmerpa Ra = 1 MOM, conpoTtusienue BonbT™MeTpa Ry = 1
kKOwm. [Tokazanus BonbT™MeTpa Uy = 5 B. [lokazanus amnepmerpa la = 5 mA.

\/
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Bapuanr 2

Cuuia Toka |B poBOJHMKE MEHsAETCA BO BpeMeHH 1o 3akoHy |=3+8t3; rae IBbipakeHo B ammepax,
t- B cexynaax. Kakoe xonudecTBo 3nekTpruectBa QpoxoauT depes MonepedHoe ce4eHue IPOBOAHNKA 3a
Bpems ot t,=3c not,=5¢?

Bapuant 3

DneKTpoABUraTesb MUTAETCS OT ceTH ¢ HanpsbkeHueM U=24 B. Uemy paBHa MOIIIHOCTH Ha Bajly
JIBUTATENIs IPU MPOTEKaHUU 110 ero oOMOTKe Toka |=8 A, eciu u3BeCTHO, YTO IPU HOJTHOM
3aTOPMaKMBAaHUU SKOPS 10 1lenu uaeT Tok lo=16 A?

Bapuanr 4

Onpenenuts JJIMHY MPOBOJIOKH, AMAMETP KOoTopoil paseH 0,25 MM, ynensHoe conporusieHue 50
HOM'M, He00XOAUMYIO U1l U3TOTOBJIEHHUS HArpeBaTels ¢ MAaKCUMaIbHON MOIIHOCTBIO, €CJIM BHYTpPEHHEE
COINPOTHUBIIEHNE UCTOYHHUKA TOKA paBHO 1 OM.

Tema ... Maznemuszm

Bapuanr 1

[Iporon, nmpommeamuii yckopsitomiyro pazHocts norenuuano U = 300 B, Bieren B oqHOpOIHOE
MarHuTHoe rosie ¢ uHaykuuei B = 0,4 Ti u Havyan ABUraThes MO OKPYKHOCTH. BBIYHCINTD ee paauyc.
(3apsia mpotona 1,6%1071° K, macca mporona 1,67*10%' xr) Maraurthas noctosHHas po=4m* 107 T'a/M.

Bapmuanr 2
B marauTHOE moste ¢ naAyKnuer 20 MKTT ycranoBuan nox yriaom 60° K CHIOBBIM THHHSAM BHTOK
panuycoM 10 cm u mycTrin o HeMy Tok 10 A. HaiiTu MexaHMUeCKHUii MOMEHT, 1EUCTBYIOLINI Ha BUTOK.

Bapuanr 3

JIBa JUTMHHBIX TapaUICNIbHBIX MPOBOJIa HAXOMATCS Ha PACCTOSIHUU ' = SCM OJMH OT japyroro. I1o
IPOBO/IaM TEKYT B OJHOM HampaBleHHH oJuHaKoBble TOkM | = 30 A xaxnabiii. HaliTh MarHUTHYIHO
WH]TYKIIMIO TIOJISI B TOUKE, HAXO/IAIICHCS Ha PACCTOSIHUM I'1 =4 CM OT OJIHOTO MIPOBO/IA U T2 =3 CM OT JPYyToro.
(no=4m-10""T'u/m)

Bapmuanr 4



beckoHeYHO UTMHHBIN TOHKUH MTPOBOIHUK ¢ TOKOM I = 66 A nmeeTt u3rud B BUI€ KPYTIo# MIOCKOM
nerinu paguycoM R = 10 cMm. Onpenenutb MarHUTHYIO MHAYKIMIO TOJS B LEHTpe MeTin. MarHuTtHas
nocrosiHas po=4m-107 Tn/m.

Tema ... InekmpomacHumnan uHOYKUU

Bapuanr 1
BpIuncinTh MarHuTHY0 S3HEPTHIO cojieHoua, coaepsxaiiero 1000 BuTkoB. MarHUTHBIN TOTOK
yepes nonepeyHoe ceuenue pasex 0,1 MB6. Cuna Toka B ero oOMoTke paBHa 1A.

BapuanTt 2

I'opu3oHTanbHBIA CTEpKEHb JUIMHOM | M Bpamaercsi BOKPYI BEPTUKAJIBHON OCH, MPOXOISALICH
yepe3 OJIMH U3 ero KOHIOB, Aeinas 2 00opora B ceKyHay. Och BpallleHus napajuiejbHa JUHUSIM HHIYKLIUU
OJHOPOJHOIO0 MAarHUTHOro noJid. HaWTu pa3HOCTh NOTEHLMAIOB MEXKJIYy KOHIIAMHU CTEpXKHS, €CIU
MHAYKIUA MarHUTHOTO 110151 50 MT 1.

Bapuant 3
Onpenenuts HAYKTUBHOCTH COJICHOUA, B KOTOPOM TOK 12 A co3aaet morokocuerienue 24 Bo, a
TaK)K€ SHEPTHUI0 MAarHUTHOTO TOJIsI COJICHOU/IA.

Bapuanr 4

KonbueBoii koHTyp paauycom 10 cM momelieH B OTHOPOJHOE MAarHUTHOE 1oje ¢ uHayknuei 0,2
To. JIMHUY HHAYKIAHA TI0NS cocTaBsioT yron 300 ¢ mIockocThio KoHTypa. OnpeiennTh cpeaHee 3HaUCHNE
BennuuHbl JJIC WMHAYKUMH, KOTOpas BO3HUKHET B KOHTYpPE, €CITH HMHAYKLUHUS MAarHUTHOTO OIS
yMeHbIIUTCS A0 HyJs 3a Bpems 0,002 c.




MUWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUA
POCCHUMCKOI ®EJIEPALTUN
®denepanbHOE roCyIapcTBEHHOE 010 KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICILIETO
00paszoBaHUs
MOCKOBCKUI NIOJIMNTEXHUYECKUN YHUBEPCUTET
Hampasiienue noarotToBku:
15.03.01 «MamuHocTpoeHuE»
OII (mpoduiip): «KomiiekcHbIE TEXHOIOTMUECKHE MTPOLIECCHl U 000pyI0BaHUE

MAaIIMHOCTPOEHUS»

Kadenpa dusznka

(HaMeHOBaHHe Kadeapbl)

Bomnpocsl 111 yCTHOTO onpoca

10 IUCOUITJIINHE «Puzuka B IMPONU3BOJACTBCHHBIX U TCXHOJIOITHYCCKUX IIPOLIECCAX>
(HaMEHOBaHUE AMCLHUILIHHBI)

Dopma mekyujeco KOHMpoJis, npogepsioujas cmenensb oceoenus komnemenyuti OIK-1

Paznen Kunemamuka nocmynamenvno2o 06uiicenus

1. Yro takoe pu3nyeckuii BEKTOp UEro opT?

2. Yro HazbIBaeTcs a0COIIOTHBIM, @ YTO — OTHOCUTENIbHBIM?

3. ITpocTpaHCTBO OTHOCUTEIBHO UM A0COIIOTHO?

4. Yro Takoe JBM)KEHUE MaTepUabHOM TOUKN?

S. Uro Ha3bIBaeTcs MpaBUIaMU TEOPUU OTHOCUTEIBHOCTHU ?

6. Kakolt pannyc-BeKTOp Ha3bIBaeTCid «a0OCONIOTHBIM», KaKOW «OTHOCHTEIbHBIM», a KakKou
NEPEHOCHBIM?

7. Yro Takoe conpuKacarpmasics K JaHHOW TOUKE TPACKTOPUHU OKPY>KHOCTb?

8. UYro Takoe paanyc KpUBU3HBI TPAEKTOPUH B JaHHOU €€ Touke?

9. Yro Takoe opT KacaTeNbHON U OPT HOPMAJIHU B IaHHOW TOYKE TPACKTOpUU?

10. Yo Takoe myTeBast CKOPOCTh U CKOPOCTH JIBkeHus1? KakoBa cBs3b MEXKIy HUMU?

11.  JlaTh KOppEKTHOE OIpeiesIeHUe MyTH MaTepUaIbHOU TOUKH.

12. CdopmynnpoBaTh 3aKOH OTHOCUTEIBHOCTU cKOpocTH ["anues.

13.  EcTb JIu ycKOpeHUe y Tena, KOTOpOe JBHXKETCS 110 OKPYKHOCTH paBHOMEPHO?

14.  [laTb ompeneneHus U BBIPaKEHUS! TAHTEHIIMAIILHOTO U HOPMAJILHOTO YCKOPEHUH.

15. UT0 Takoe KOOpAUHATHI?

16. Urto Takoe 6azuc cUCTeMbl KOOPAUHAT?

17. B uém npeumyIiecTBa JIeKapTOBOW CUCTEMbI KOOPAMUHAT MEpe]] CHCTEMAaMU C IpyTUMU Oazucamu?
18.  Uro Takoe nexapToBa KoopauHaTa?

19.  Yro Takoe KHHEMaTH4YeCKHE 3aKOHbI IBUKEHHUS?

20.  Kak Ha OCHOBaHWH 3aKOHOB JBMKEHUS TTOIYYHUTh 3aBUCIMOCTH CKOPOCTH JBMIKEHUS M YCKOPEHHS
OT BpEMEHU

21.  Kak Ha OCHOBaHWH 3aKOHOB JBIKEHHS TOJYYHTh TAaHTE€HIMAIHHOE M HOPMAaJbHOE YCKOPEHHUS B

JTAHHBI MOMEHT BPEMEHU?

Pasznen Junamurka nocmynamenvnozo oeuiicenusn

JleB youBaet naroi kposmka. C Kakoi CHIION KPOJIMK IEUCTBYET Ha Jlamy JbBa?
UTto Takoe BO3/I€MCTBUE OJTHOTO TEla Ha Ipyroe?

UYrto Takoe cuna?

UT0 Takoe TUHAMUYECKOE COCTOSIHUE Tela U CUCTEMBI TeN?

Cuia abCoIOTHA WJIM OTHOCUTEITbHA?

Uro Takoe cocTosiHue MoKos? SIBiseTcs Jin OHO aOCOTFOTHBIM?

Kak nBmxercst TE0 B COCTOSIHUU ITOKOSI?
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8. UYro Takoe MHEpLMAIbHASA CUCTEMA OTCUETa?

9. Kaxkoe Teno nagaet ObicTpee: TsokENoe win JErkoe?

10. Kak B3Becuim 3eminio?

11. KakoBa mpuunHa TOro, 4TO Ha ABYX KOHIIAX HATSAHYTOW HUTH, MEPEKHUHYTOH uepe3 OJIOK, CHIIbI
HaTSKEHHUS OJUHAKOBBI?

12. KakoBa mpu4mHa TOTO, 4TO YCKOPEHHUS JIBYX I'PY30B, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3 OJI0K,
OJIMHAKOBEI 110 MOJTYJIIO.

13. HemonsrkHbiii 050K mojBelieH K JUHaAMOMETpy. Yepe3 OJOK NepeKWHyTa HUTh, Ha KOHIIAX

KOTOPO# 3aKpeIUICHBI [Ba HEPaBHBIX Ipy3a M1 M2. Yemy OyayT paBHBI MOKa3aHUs AUHAMOMETpA, €CIIH
Ipy3bl IPEIOCTaBUTh caMUM cebe?

14, 3a4yeM HYX E€H UMIYJIbC MaTepUATIbHON TOUKHU?

15.  WM3mensercs au umnysbc cucteMsl 3emiia-JIyHa, U eciau 1a, TO KTO U3MEHSIET €ro U3MeHsIeT?
16.  3adeM HyKeH IIEHTP MacC CUCTEMBbI?

17.  Yro Takoe yzaap ¢ TOUKH 3pEHUS TEOPUU U NPAKTUKU?

Pa3znen Paboma u IHep2usn 6 nocmynamejlibHoOM osudiIceHUU

1. Yro Takoe MEXaHUYECKOE COCTOSIHUE CUCTEMBI?
2. [IpuBecTu npumepbl PYHKIMH MEXaHUUECKOTO COCTOSIHUSI CUCTEMBI
3. Kak mnpaBmibHO cka3zate: «PaGoTa cuibl mo nepemenieHuro Tena» wid «Pabora cuibl Ha

NepeMCUICHUHN TCJIa»

4. Uro Takoe cuioBoe noie?

S. B uém pazHuna Mex1y cTallMOHApPHBIMU U HECTAIMOHAPHBIMU CUJIOBBIMU MOJISIMU?

6. Mosket 1 OBITH Tak: cuia He paBHa 0, cKopocTh Tena He paBHa 0, a MOLTHOCTh CHIIBI paBHA0?
7. Urto Takoe KUHETUYECKasi JHEPTHsI CUCTEMBI TEJ, U 110 KAKOMY 3aKOHY OHa U3MEHSETCS?

8. UTo Takoe MOTEHIMAIbHOE CUIIOBOE MoJe?

9. CdopmynupoBaTh orpeieieHre MOTEHIMATBbHOW SHEPTUU TeJla U 3aKOH €€ U3MEHEHUSI.

10.  Kaxkwue cuiibl B IOBCEAHEBHON MPAKTHKE SBJSIOTCS MOTEHIIUAIBHBIMU?

11.  [daTb ompeneneHue moiis Cuil conpoTuBieHus. [Touemy oHO He sBisieTCs TOTEHIMATIBHBIM?
12.  SBAsrOTCS M MOTEHUIUATBHBIMU CHIIbI HATSHKEHUS HUTH U PEAKITUH OMOPHI?

13.  Yto Takoe MexaHWUYECKas SHEPTHsI, U 110 KAKOMY 3aKOHY OHa U3MEHSETCS?

14.  [latp ompeneneHUE KOHCEPBATUBHOM CHCTEMBI U JOKa3aTh, YTO €€ MeXaHW4ecKas JHEprus
COXpaHsIeTCA.

Paznen Kunemamuka epawjamenvnozo osusicenus

1. OO6nanaer M MiIoIIa b BEKTOPHBIMH CBOMCTBaMU?

2. JlaTh orpe/iesieHue MIOCKOTO yTila B paJiaHax.

3. ITouemy KOHEUHBIH yroJy MOBOpOTa HE 00Ja/1aeT BEKTOPHBIMU CBOWCTBAMH, a OECKOHEYHO MAaJIbIi
obnanaer?

4. Hanucate ¢opmyiny cBsi3u OECKOHEYHO Majioro MHepeMelleHHs U OECKOHEUYHO Malloro yria
MIOBOPOTA.

5. CdhopmynupoBaTh MpaBUIO MOIYJIsl BEKTOPHOTO NMPOU3BEICHHS U €T0 HalpaBJIeHUs.

6. CBs13b YIJI0BOM M TUHEHHON CKOPOCTEH.

7. Hanwucatpe BbIpaKeHUs TAHTCHLIMAIBHOTO U HOPMAJIBHOTO YCKOPEHUH yepe3 MPOU3BOJHBIE yria
MIOBOPOTA.

8. Omnwucath CBS3b MEX/Y MTOCTYNATENbHBIM U BpallaTeIbHBIM JABHKCHUSIMU B CITy4ae MaTepUaIbHOMI

TOYKH U a0COJIIOTHO TBEPIOTO TEa.

Paznen Junamuka epawiamenvrnozo osusricenus

JlaTh onpeneneHrne MOMEHTa UMITYJIbCa MaTePUATbHON TOUKH.

JlaTh ompeneneHrne MOMEHTA CHJIBI.

Hamnucarb 3ak0H U3MEHEHUsI MOMEHTA UMITYJIbCA MATEPUATIbHON TOUKH

Hammcarp 3ak0H M3MEHEHUSI MOMEHTA UMITYJIbCa CHCTEMBl MaTePUATHHBIX TOUCK.

Kak cBs3anbl Mexay co00il MOMEHT MMITYJIbCa CUCTEMBI B JIAOOPATOPHOU cucTeMe OTCcuéTa U B
CHUCTEME OTCUETa «IIEHTP MAaCcC CUCTEMBI»
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CBsi3b MEX]ly OCEBBIM MOMEHTOM UMITYJIbCA U YTJIOBOM CKOPOCTHIO.

Hamnucatrs 0ocCHOBHOE ypaBHEHHE TMHAMHUKHN BPalaTeIbHOTO JIBHKECHHUSL.

Cdhopmynuposats Teopemy llTeitHepa

JlaTb BbIpa)keHUE dJIEMEHTapHOI pabOoThl BO BpalllaTeIbHOM JIBH)KEHUU

10. JlaTb  BBIp@XEHHE KHHETUYECKOH »JHEeprurM aOCONIOTHO TBEPAOTO TeJa, BPAIIAIOMIETOCS
OTHOCHUTEJIBHO 3aKPEIUIEHHON OCH.

©oN>

Paznen Ocnoevt mepmoounamuxu (T/1)

1. Chopmynupyiite npeaMeT U3y4eHus TEPMOANHAMUKHI
2. Yro takoe paboTa U TEIIO B TEPMOAUHAMUKE?
3. Uro Takoe TepMOJUHAMHYECKOE COCTOSIHHE?
4. UYro Takoe paBHOBECHOE TEPMOIMHAMUYECKOE COCTOSIHUE?
5. Kak cBsi3anbl Mex 1y coO0H paBHOBECHOE COCTOSTHUE U AieMeHTapHas padota T/ cucreMbr?
6. OnummMre paBHOBECHOE COCTOSIHUE JAHHOM Macchl IaHHOT'O Ta3a.
7. B kakux ocsix paboTy raza B paBHOBECHOM IPOLIECCE MOXKHO MPEICTaBUTh Tpadudecku?
8. Yro takoe pynkius T/ cocrostaus?
9. CKOJBKO MOXHO MPHUAYMaTh (PYHKIIHI PAaBHOBECHOT'O COCTOSIHUS raza?
10.  [laiiTe ompenenenne TeMnepaTypsl
11.  Yro Takoe ypaBHEHHE COCTOSHUS?
12.  [laiiTe TepMOIUHAMHYECKOE ONPeIeIIiCHUE HICATBHOTO Ta3a?
13. Chopmynupyiite cmbicn neporo Hauana T/1.
14. MOo3KHO JIi CKa3aTh, 4TO MOCTYJIAT CyliecTBoBaHus ocobo Gpynkiuu T cocTosHus, BHYyTpeHHEH
SHEPruM, SKBUBAICHTEH MOCTYNaTy nepBoro Havyana ans T /[ nmpoueccos?
15.  UYro Takoe TemioéMKOCTh? SIBISETCS M OHAa XapaKTEPUCTHUKOM CHUCTEMbI WM XapaKTEPUCTUKON
CUCTEMBI B IJAHHOM PaBHOBECHOM Iipoiiecce?
16. Ot 4ero u KaKk 3aBUCUT BHYTPEHHSS SHEPTUS UICATBHOTO ra3a?
17. Kak ommchIBaeTcsl 3aBUCMMOCTH JaBJICHHS MJICATBHOTO Tra3a oT o0béMa B aauadaTHuecKoM
npoiiecce?
18. Yo Takoe oOpaTUMBbIl 1 HEOOpaTUMBIi Mporecc?
19.  Kaxkue HeoOpaTUMBbIE MTPOIECCHI JIETJIM B OCHOBY IEPBOHAYAIBHBIX ()OPMYIHPOBOK BTOPOTO Havaia
TA?
20.  Yro Takoe Tepmuueckuit KI1J] TermoBoro nurarens?
21.  Cymectyet au ycrpoiictBo, KITJ koToporo moxer 661t 60mbie 100%?
22.  UYrto Takoe BEUHBIH JBUTATEIH TIEPBOTO poaa?
23.  Yewm 3HamenuT nuka Kapuo?
24.  UYto Takoe BEUHBIH JBUTATEIIh BTOPOTO pojaa?
25. MOXHO JM Temjao, OTJAHHOE XOJIOAWIBHUKY B LMKJE pabOThl TEIJIOBOrO JBHUraTess, Ha3BaTb
TETUIOBBIMU TIOTEPSMU?
26.  CymiecTByeT 1 KOJMUYECTBEHHAs! Mepa HEOOPAaTUMOCTH U30JIMPOBAHHON CHCTEMBI?
27. B Kakux OCSX TEIUIO, TOJYYeHHOE CHUCTEMOl B PaBHOBECHOM IMPOIECCE, MOYKHO IPEICTABHUTH
rpapuueckn’?
Pasznen Ocnoevl monexkynapno-kunemuueckou meopuu (MKT)
1. KakoB cmbicn unciia ABoraapo?
2. UYro Takoe MOJIsIpHAs Macca BeliecTBa?
3. CKOJBKO MOJIEKYJI TJAaHHOTO BEIIECTBA COJACPKUTCS B €ro MOJIsipHOM Macce? [Touemy?
4. Yro Takoe MI0THAas yIaKoBKa MOJEKY?
5. Uemy paBHa pazHHIA MEXy BHYTPEHHEN 3HEPIUE U SJHEPTUEH TEIIOBOTO JBUKEHUSA?
6. Yro Takoe creneHb cB00O b7
7. UYro Takoe paBHOBecHOE cocTtosiHue B MKT?
8. Uro Takoe abcomtoTHas Temnepatypa B MKT?
9. Jlalite onpenenenue uaealbHOro raza B pamkax MKT
10.  Kak cooTHOcATCS Ipyr C APYroM BHYTPEHHSS SHEPrusl WIEaJbHOTO ra3a W SHEPrUsl TEIIOBOTIO

JBIKEHUSI €T0 MOJIEKYJ?



11.  MOXHO JH 3KCIIEPUMEHTAILHO U3MepHTh oTHomeHne Cp/CynaeansHoro raza?
12,  MoxHO 1M 10 pe3yabTaTaM H3MEpPEHUs IoKa3aTeNsi aauabdaThl CyJAWTh O CBOMCTBax
MHUKpOooOBekTOB? Ecim fa, TO K KaKUM BBIBOAAM MBI IIPUXOAUM?

Paznen Hanpsasicénnocms 31eKmpocmamuyeckozo noas

1. JlaTb onpeziesieHne TOYEYHOT 0 3apsijia B CIydyae HePEephIBHOIO paciipeieseHus 3aps/ia o o0bEmy,
MOBEPXHOCTH, JIMHUH.

2. ChopMynupoBaTh NPUHIUIIBI TaTLHOACHCTBUS W ONMu3KoaecTBUsA. Kakoi M3 HHX OKazalcs
BEPHbBIM?

3. UT0 Takoe 37IEKTPOCTaTUUECKOE ToJIe?

4. Uro Takoe nMpoOHBIA 3apsi 10 OTHOIICHUIO K TAHHOMY 3JIEKTPUYECKOMY MO0 ?

S. UTo Takoe MaTeMaTUyeCcKoe MoJjie MEKTPUUECKON HAPSHKEHHOCTH U VISl 4YETO0 OHO HYKHO?

6. CdopmynupoBaTh npaBuia rpagueckoro NpeacTaBiIeHHsi BEKTOPHOTO MaTeMaTHUECKOT0O MOJis

7. Omnucath CBOKWCTBA CUJIOBBIX JTUHUHN AJIEKTPOCTATUYECKOTO MOJIS.

8. B kakom ciiydae mpuUMeHsIeTCs NMPUHIUI CYNEPHO3UIMU SJICKTPUUYECKUX Mojei? 3amucarb ero

BBIPAKEHUE B CIIy4ae JUCKPETHOrO U HEMPEPBIBHOTO PACIIPEAEICHHUS 3aPs10B-UCTOUHUKOB.
9. Uto Takoe 3IEKTPUIYECKUMN TUMOJIb?

10. Urto Takoe TenecHsIi yroa? HanmucaTe BeIpakeHHE 3JIEMEHTAPHOTO TEJIECHOTO yTJIa.

11.  Yro Takoe MOTOK BEKTOPHOTO mosist? B kakoMm ciyyae 3TO MOHSATUE CBSA3aHO C JBUKCHUEM?

12.  Cdopmynupoats Teopemy Octporpanckoro-I'aycca B Bakyyme.

13.  3anwucarb BbIpa)keHUE HAMPSHKEHHOCTH OIS OJJHOPOIHO 3apsHKEHHON OECKOHEUHOM MI0CKOCTH.
14. Uto 03HauaeT «0ECKOHEUHOCThY TIOCKOCTH?

15.  3anwucarb BbIpa)K€HUE HAMPSHKEHHOCTH IOJISI OTHOPOAHO 3apsHKEHHON 0€CKOHEUHOM MPSMOil HUTH.

Pasnen Ilomenuyuan

1. [Touemy nose 31eKTPOCTaTUUECKON HANPSKEHHOCTH SIBJISIETCS IOTEHIIMATIBHBIM?

2. Kak Ha3pIBaeTCs TOTEHIMATIbHAS SHEPrHsS CAMHUYHOTO ITOJIOKUTEILHOTO MPOOHOTO 3apsjaa B
AJIEKTPOCTATUUECKOM I10J1e?

3. Kak BbIpa3uTh ckalsipHOE€ MaTeMaTHUUYECKOE IMOJie TOTeHIIMAaNa Yepe3 BeKTOPHOE MaTeMaTHYeCKOoe
TOJIe AJIEKTPOCTATHICCKON HANIPSDKEHHOCTH?

4. Uro Takoe HampsHKeHUe, B KaKOBa €ro CBSI3b C pab0TOM 3JMEKTPOCTATHUECKUX CHIT?

5. Urto Takoe rpaqueHT CKAIIPHOTO MOJIsT?

6. Kak BpIpa3uTh mosie 3MeKTpOCTaTHIeCKON HAMPsHXKEHHOCTH Yepe3 CKaIspHOE MoJie MOoTeHIrana?

7. ChopMynupoBaTh MPUHIUIN CYNEPHO3UIIUU  DJIEKTPOCTATUYECKUX TIOJIEH B  OTHOIICHUH
MOTEHIIMaNA.

8. 3anucarh NOTEHLIMAN MOJIsl TOYEYHOTO HCTOYHUKA U OJTHOPOJIHO 3apsKEHHOU chephl.

9. 3anucarh BhIpaXE€HUE MOTEHIINAIBHOM SHEePTuu KOHPUTYPALUU JUCKPETHBIX TOUEUYHBIX 3apPsI0B.
10.  3anmcarh MOTCHIMAILHYIO SHEPTHUIO CUCTEMBI PACIIpeICIEHHBIX 3apsIOB.

Pasnen Juinekmpuku u npo6oOHUKU 6 INEKMPOCIMAMUYECKOM NOJIe

Yro Takoe cpena? SBiasercs M 3TO MOHITHE MOAEIbHBIM?

[lepeuncnuth BUJIBI 3apsI0B 110 OTHOIIECHUIO K JTAHHOU cperie

UYro Takoe JUAIIEKTPUKU U IPOBOJIHUKN?

Hanucatp BeIpaskeHn€e 3HEPTUH JUIOJS B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJI€.

Yro Takoe nosspusanus JUJIEKTpUKa?

Uro Takoe qu3NIeKTpHUYecKasi BOCHPUUMUYUBOCTD TUAJIEKTpUKA?

Kakwue cBsi3aHHbIE 3apsA/bl BIUSAIOT Ha JIEKTPUYECKOE 110JI€ BHYTPH JUDJIEKTPUKA: pacIpeIeIIEHHbIE
o 06LeMy WJIM TIOBEpXHOCTHBIE? OcnabisioT OHM 10JIe CBOOOAHBIX 3aps/I0B UM YCUITUBAIOT?

NoU AWM

8. JlaTtb onpenesneHne AIEKTPUIECKON HHAYKIINH.

9. Hammcare cBsA3p MEXAy OJIEKTPUYECKOM MHAYKIMEH W HanpsDKEHHOCTBIO. YTO  Takoe
JURIIEKTpUYECKasi IPOHULIAEMOCTh?

10.  Cdopmymupoatb Teopemy OcTtporpanckoro-I'aycca B AHAIEKTPHUIECKON cpee.

11.  SIBnsiercs MU BEKTOPHOE MOJI€ MIEKTPHUUECKOW MHIYKIMU (CMEIIEeHUs) TOTEHIIMAIbHBIM B 00IIeM

ciydae?
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12. ChopMmynnupoBaTh rpaHUYHBIE YCIOBHS Ul BEKTOpHEIX mojeid D u E.

13.  [laTh ompeneieHue AIEKTPOCTATUYECKOTO MPOBOIHUKA.

14. Kak pacnpenenéH HECKOMIIEHCHPOBAHHBIM HECBSI3aHHBIM 3apsii IO 3JIEKTPOCTATHYECKOMY
MIPOBOJIHUKY.

15.  UYro Takoe anexkTpuyeckas EMKOCTh YEAUHEHHOTO MpoBoAHKKA? YUeM oHa ompenensercs?

16.  3ammcarb IEKTPOEMKOCTh YEAMHEHHOH Cephl.

17. Enununa w3mepenust snektpoémkoct B cucteme CU HaswiBaetcs dapamoi. I[lomcumraiite
anekrpoémkocth ConHia B papamax.

18.  3anmcarb Bce BbIpa)KEHUS JHEPTHH YEAUHEHHOTO MPOBOIHUKA.

19. byner nm TOYeuHbl 3apsa  B3aWMOJAEHMCTBOBATH C HEUTpalbHBIM IMPOBOJHUKOM? OTBET
000CHOBAT.

20.  Yemy paBeH HMOTEHIMAT 3a3eMJIEHHOTO MMPOBOAHUKA?

21. UYrto Takoe KoHIEeHCATOP?

22.  ]lath ompeneneHUe dICKTPOEMKOCTH KOHIEHCATOPA

23.  3anucaTb BCE BBIPa)KEHUS DHEPIHH KOHJEHCATOPA.

24,  Jlwoboe 1M COeAWHECHHE KOHICHCATOPOB MOXKHO CBECTH K IIOCIICJOBATCIILHOMY WIH K
napajuieabHoMy?

25.  T'me nokamusyeTcs SHEPrus 3apsDKCHHBIX Tell: Ha CaMUX ITHX TellaX WM B MIPOCTPAHCTBE BOKPYT
Hux?

26.  3amucaTh BCE BBIpKEHUS 00BEMHON TUIOTHOCTH YHEPTHH SJICKTPHUECKOTO TTOJIS.

Pasznen 3aKonbl ROCMOAHHO020 MOKA

1. Urto Takoe MIOTHOCTh IEKTPUUYECKOT0 TOKa U cuiia Toka? KakoBa cBsi3b Mexa1y HUMH?

2. UTo Takoe CTOPOHHUE CUITBI?

3. Cdopmynuposats 3akoH Oma B nuddepeHuansHoi popme.

4. Yro Takoe COMpOTUBIICHNE ydacTKa?

5. Uro Takoe 0AHOPOAHBIN yyacTok Lenu? M300pa3uTh ero aeKTpUIEeCKyIo CXeMy.

6. Uro Takoe DJC?

7. Yro Takoe HeOJTHOPOHBIN ydyacTok Henu? M300pa3uTh €ro 3JeKTPUIECKYIO CXEMY.

8. 3anucaTh MHTETpANBHBIA 3ak0oH OMa il yyacTKa IeNmd M OOBSICHUTH SHEPTeTUYECKHNA CMBICI
Ka)KI0T0 YJIeHa.

9. [IpuBectu npumepsbl KCTOUHUKOB oTpunaTenbHor JJIC.

10.  3anwmcarp uHTErpanbHBIN 3akoH OMa JIJIs MPOCTOrO 3aMKHYTOTO KOHTYpA.

11.  JlroGoe mu coeTMHEHHE PE3UCTOPOB MOKHO CBECTH K TOCIIEOBATEIIHHOMY WM K TTapaJlieIbHOMY ?
12. CdopmynupoBath NepBblid U BTOpoii 3aKoHb Kupxroda 11 cI10KHBIX KOHTYPOB.

13.  Kak nepetitu ot 3akona Oma k 3akony J[xoyins-Jlenma?

14.  HamucaTh BeIpaXeHUS TEIJIOBOM M DJIEKTPUUECKON MOIIIHOCTEH, a TaK e MOIIIHOCTH UCTOYHHUKA.
15.  3anwucarb Bce BbIpakeHUSI 00BEMHOMN IUIOTHOCTH MOIHOCTHU AJIEKTPUYECKOTO TOKA.

Pasznen Maznemusm

Yr10 Takoe MarHUTHOE T10JIe?

Kaxk Ha3piBaeTcst 1 0003HaYaeTCs CHIIOBAsI XapaKTePUCTUKA MATHUTHOTO TTOJIS?

Hanucate BeipakeHHMEe MarHUTHOM COCTABJIAONIEH Cuilbl JIopeHna.

Ecnu marHuTHas MHAYKOMS HAa MECTE TMOJOKEHUS ABMXKYLIErocs OTPHUIATEIBHOrO 3apsna
HampaBjieHa Ha PUCYHKE BBEpPX, @ €ro CKOPOCTh — BIPABO, TO KyJa HampaBi€Ha CHJIa CO CTOPOHBI
MardHMTHOTO MOIsA?

el

5. Cosepmaet 1 paboty marautHast cuia? Kak M3MeHsIeTCsl KWHeTHYECKast SHEPTHS IBHKYIIETOCs
POOHOTO 3apsija Mo BIUSHAEM MarHUTHOTO MOJIS?

6. Kaxk Oyner nBuraThcs 3apspKeHHAS YaCTHUIIA, BJICTEBINAs B OJTHOPOIHOE MAarHUTHOE ToJIe?

7. Uro Takoe cuna Amnepa? 3anuiinTe BhIpaXKeHHE 3JIEMEHTApHOM CHIlbl AMIiepa.

8. Yrto Takoe MarHUTHBLII MOMEHT?

9. Kaxk Bo3aeiicTByeT 0IHOPOJIHOE MarHUTHOE T0JIE HA MAarHUTHBIM MOMEHT. 3allUILINTE BhIPAXKEHUE,

OITMChIBAIOIICEC 3TO BOS)ICI\/'ICTBI/IG.
10. 3amuiure BBIPAKCHUC DOHCPIUHU MATrHUTHOI'O MOMCHTA B MAIrHUTHOM IT0JIC.



11. Cohopmynupyiite 3axkon buo-Caapa-Jlariaca W HpoOBeIUTE AHAJIOTHIO C  BBIPAKCHHEM
HanpsHKEHHOCTH 3JIEKTPOCTATHUECKOTO MOJISl TOYEYHOT' 0 3aps/a.

12. Yo takoe HanpsHKEHHOCTH MarHUTHOTO 1ouisi? KakoBa e€ cBs3b ¢ MAarHUTHOU UHAyIMe? J{ist uero
HEOOXOIUMBI JIB€ BEKTOPHbIE XapaKTEPUCTUKHA MArHUTHOTO MO ?

13.  Uro Takoe HaMarHMYEHHOCTh MAarHETHUKA, U YTO TAKOE €r0 MarHWTHasi BOCTIPUUMYHBOCTh?

14.  Kak cBsi3anbl Mexy cOO0N MarHuTHasi BOCIPUUMYHUBOCTh M MATHUTHAS IPOHUIIAEMOCTD?

15. Kaxkue cymiecTByroT BU/IbI TMHEUHBIX MarHeTUKoB? B 4ém pasHuiia Mexay HUMu?

16. B xakux MarHeTHKax CyIIeCTBYET CIIOHTaHHAsi HAMAarHUYEHHOCTh B MAaKPOCKOMHYECKUX 00bEMax?
17. Uto Takoe temnepatrypa Kropu, u uemy oHa paBHa B eje3e?

18.  Uro Takoe kpuBas HaYaIbLHON HAMAarHMYEHHOCTH (heppomMarHeTuka?

19.  CkousbKo meTenb rucTepe3rnca MoXKeT MPOIeMOHCTPUPOBATh (heppoMarHeTuk?

20.  Kakwue XxapaKTepUCTHUKH MMPEACTHLHON METIH TUCTEPE3UCAN3BECTHBI?

21.  UYeMmy paBHA ILIOMA/b HETIM TUCTEPE3UCA B OCAX {M ,H }?

22.  Cdopmynupyiite Teopemy Octporpaackoro-l'aycca ajisi MaTeMaTH4eCKOTO OIS MarHUTHOM
UHIYKIHH

23.  UYt0 Takoe MarHUTHBIA MOTOK U TIOTOKOCIICTIIICHUE?

24.  HanwumuTe BhIpaK€HUE JIEMEHTapHON paboThl CHITbI AMIIepa P JBUKEHUH y4acTKa MPOBOJHUKA
C TOKOM

25. HamwumuTe BBIpRXEHHE AJIEMEHTApHOW pPaldOTHI CHIIbI AMIepa NpU HU3MEHEHHH 3aMKHYTOTO
KOHTYpa

26.  CdopmynupyiiTe 3aKOH IOJHOTO TOKa B BaKyyM€ U B MAarHETUKE

Paszpnen dnekmpomaznumnan unoykyus
1 Chopmynupyiite 3akon Dapanaes
2 Chopmynupyiite npasuio JleHia
3 ChopmynupyiiTe 3aKOH JEKTPOMArHUTHONW WHYKIIUN
4. Kaxosa npuunna 3/]C uHAYKIMH B TPOBOJHUKAX, ABMKYIIUXCS B MATHUTHOM 1101€?
S. Kaxosa npuunna 3/]C nHAYKIMH B HENOABUYKHBIX IIPOBOJIHUKAX ?
6 3anumuTe BhIpaXXEHNUE UPKYIISIIUN BUXPEBOTO SJIEKTPUUECKOTO MO
7 UTo Takoe WHIYKTUBHOCTh KOHTYpa?
8 3anummuTte Beipaxkenue J/]C camonHIyKInu
9. 3anummTe 3aKkoH OMa JJIs1 KOHTYpa ¢ MHIYKTUBHOCTBIO. UTO MpeCTaBseT 3alIUCaHHOE PABEHCTBO
C MaTeMaTUYeCKOW TOUKH 3peHus?

10.  Ha 49ro TpaTtutcsi SHEprusi HCTOUYHUKA TPH ero padote nmpotuB IJIC caMOMHIYKINU B TIEPEXOTHOM
IIPOLIECCE MOCIIE 3aMbIKaHHs KOHTypa?
11.  3anummure Bce BbIpaKE€HUS OOBEMHOM IJIOTHOCTH 3HEPIMH MarHUTHOro mnosid. CpaBHUTE UX C

BBIPpAXKCHUAMU 00BEMHOH IIJIOTHOCTH OHEPTHUHU IJICKTPUICCKOTO ITOJIA.
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MUWHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUA
POCCHUMCKOI ®EJIEPALTUN
®denepanbHOE rocy1apCcTBEHHOE 010 KETHOE 00pa30BaTEeIbHOE YUPEKICHHE BBICIIIETO
00paszoBaHUs
MOCKOBCKUI NIOJIMNTEXHUYECKUN YHUBEPCUTET
Hampasiienue noarotToBku:
15.03.01 «MamuHocTpoeHuE»
OII (mpoduiib): «KomIiekcHbIE TEXHOIOTMUYECKHE MTPOLIECCHl U 000pyI0BaHUE

MAaIIMHOCTPOEHUS»

Kadenpa dusznka

(HaMeHOBaHHe Kadeapbl)

IIpumepHbIe BONPOCHI /ISl 32A1UTHI JJA00PATOPHBIX PadoT

110 JUCHUIIIIMHEC «®Duzuka B IMPOU3BOACTBCHHBIX U TEXHOJIOIMYECKHUX IIPOLECCaAX»
(HanMEeHOBaHUE JIMCIUTIINHBI )

Dopma mekyujeco KOHMpo.is, npogepsiouias cmenensb oceoenus komnemenyuti OIK-1

Pasnen Qusuueckue uzmepenusn u ux nozpeuwinocmu

JlaGoparopHasi padora «OnpeaesieHue MJIOTHOCTH TeJIay

Uro Takoe adCOMIOTHAS TOTPEITHOCTh MPSIMBIX H3MEPEHUH?

MO’KHO 1T TOYHO BBIYUCIUTH A0COMIOTHYIO MOTPEUTHOCTh MPSIMBIX U3MEPEHU?

SBnisieTcst 1 IprOOpHast MOTPEITHOCTh CUCTEMATHIECKOM?

MoskeT J11 IPOSBUTHCA CIy4aiiHasi MOrPEIIHOCTh B OJJHOM U3MEpPEHUU?

UYTo NpUHATO CUUTATh PE3YJIbTATOM CEPUU MOBTOPSAIOIINXCS U3MEPEHUIN?

OT Kako# U3 MOTPEUTHOCTEN MPSAMBIX U3MEPEHHI: MPUOOPHOH, CIIydailHOM MM CUTEMaTHYeCKON

MO>XHO «OUHUCTUTBY PE3YJIbTAT U3MEPEHUM?

7.

Kakoit mpubop HYXHO HCHOJB30BaTh, U3MEPSSI OJHY M Ty e BEJIWYMHY, YTOOBI NMPOSBUIIACH

Clly4aifHasl MOTPEIIHOCTh: TOHKUH WM TPyOBIi?

8.
9.

Yo Takoe KOCBEHHOE U3MepeHUe?
Jlan map Maccoil M, M3MEpPEeHHOW ¢ MOrpemHocTbio AM, u paamycoM R, u3MepeHHBIM C

norpemHocTbio AR. Beipazuts uepes Bennuuabsl M, AM, R 1 AR aGcomtoTHy0 Morpem-ocTb Ap NiI0THOCTH
MaTepuaia, U3 KOTOpOro CIIeaH 1ap.

10.
11.
12.
13.
14.
15.
16.

JlaiiTe onpenenenye IIOTHOCTH Tella

UTto Takoe 0AHOPOAHOE TEN0?

Urto Takoe 1mosie MacCOBOM MJIOTHOCTU?

UYeMy paBHA IIIOTHOCTh AMCTHILTMPOBAHHOMN Bokl B eauamiax CH, B kr/m® | B r/cm®?
Kak u3MeHseTcs IIIOTHOCTh MaTepraia ¢ pOCTOM TeMIIepaTyphl B CTAHAAPTHOM ciiydae?
Kak u3MeHsieTcsi mIoTHOCTh BOJBI C POCTOM TEMIEPATYPhI?

MoskeT i1 OBITh TaK, 4TO O0BEM pacTBOpa WM paciiaBa OyaeT MEHbIIE 001Iero HobEMa

HNCXOOHBIX KOMIIOHCHTOB?

1.
2.

Pasnen Juuamuka epawiamenvrnozo 0euiicenus

JlabGoparopHas padora «MassTHUK MakcBe/lia)

JlaTb onpesieNieHne MOMEHTA CUIIBI.

Kak cBsizanbl Mex 1y co00il MOMEHT UMITYJIbCa CUCTEMBI B 1a00paTOpHON cucTeMe OTCUETa U B

CHCTEME OTCUETa (UECHTP MACC CUCTEMbD»

3.
4.
5.

Hanucate 0CHOBHOE ypaBHEHHE TUHAMUKHU BPAIIaTEIbHOTO IBUKEHHUS.
Cdhopmynuposats Teopemy LllTeitHepa
BriBecTr BhIpakeHHE MOMEHTA HHEPIUUA OJHOPOIHOTO IUCKA OTHOCUTEIIBHO OCH, MMPOXOISIICH

qepe3 €ro UCHTP NCPICHAUKYIIAPHO €ro IMJIOCKOCTH

6.

JlaTb BbIpa’keHUE dJIEMEHTapHOI paboThl BO BpalllaTEIbHOM JIBHKEHUN



7. JlaTh BeIpa’keHHE KMHETHYECKOW YHEpruu abCOMIOTHO TBEPOTO Tela, BPAIAIOIIEToCs
OTHOCHUTEIIBHO 3aKPETUIEHHON OCH.
8. [ToueMy coxpaHsieTcsi MEXaHUY€ECKasi FJHEPIHsl MasTHUKa Makcseia?

Pasznenst Ocnoevt mepmoounamuxu (T/]) u Ocnosvt MKT
JlaGopaTopuas padora «Onpenesienue orHomeHusi Cp/Cy 1151 BO3ayxa»

1. MoryT i1 TepMOJMHAMUYECKHAE CUCTEMBI ObITh OMMCAHBI MEXaHHUECKHU?

2. Kakumu sBISIOTCS TEPMOAMHAMHUYECKUE IapaMeTpbl CHCTEMbl: MHUKPOCKOMMYECKUMH WM
MaKpOCKOIIUYECKUMU ?

3. Cdhopmynupyiite, 4TO TaKO€ PAaBHOBECHOE TEPMOINHAMHUYECKOE COCTOSHUE?

4. Cy1ecTBYIOT JIU CUCTEMBI, KOTOPbIE MOXHO 3a1aTh ogHUM TJI napamerpom?

S. Bolpaskenue aneMeHTapHON paOOoThl JaHHOM MAaccChl JaHHOTO ra3a B paBHOBECHOM IIpOLiEcCEe Hall

okpysxenuem umeet Bua: 0A=Vdp. Ckonbko TJI mapamerpoB omuceiBact T/I cocrostnue rasa? Kakue us
HUX BHYTPEHHHE, a KaKue BHEITHUE?

6. JlaiiTe TEpMOJMHAMUYECKOE ONPEIETICHUE TEMIIEPATYPBI

7. CKoOJIbKO HEeI0Ka3yeMbIX YTBEp:KIeHUH coaepkuT nepsoe Havano T/ ans T/I npoueccos?

8. Kak ycpennenue a3Hepruu TeII0BOTO ABHKEHUS MOJIEKYJIIBI C 5-10 CTENEHSIMH CBOOOBI 10 BpEMEHHU
B COCTOSITHUM PaBHOBECHS CBA3AHO C TEMIIEPATypO U C BHYTPEHHEH dHEeprueii?

9. Onpenenure mokasareib aauadaThl ISl JIBYXaTOMHOTO ra3a ¢ HEXKECTKMMM MOJIEKyJamH (c

TOYHOCTBIO 1O TPETHEI'O 3HAKA I10CJIC SaHHTOﬁ).

Paznen 3akonvt nocmoannozo moka
JlabopaTopHas padora «A3y4yeHue 3aKOHOB MOCTOSIHHOTO TOKa»

1. Urto Takoe MIOTHOCTh JEKTPUUYECKOTO TOKa U cuiia Toka? KakoBa cBsi3b Mexa1y HUMH?

2. UTo Takoe CTOPOHHUE CHUITBI?

3. Cdopmynuposats 3akoH Oma B nuddepeHuansHoi Gpopme.

4. Yro Takoe COMpOTUBIICHNE ydacTKa?

5. Uro Takoe oAHOPOIHBIN yyacTok 1enu? M300pa3uth ero aeKTpUIECKyIo CXeMy.

6. Uro Takoe DJIC?

7. Yro Takoe HeOJTHOPOHBIN ydyacTok 1enu? M300pa3uTh €ro 3MeKTPUIECKYIO CXEMY.

8. 3anucaTh HHTETPAIBHBIN 3aK0H OMa I yJacTKa [EenH U OOBSICHUTH SHEPTeTUIECKUIA CMBICIT
Ka)KI0T0 YJIeHa.

9. Yro Takoe CHCTeMaTHYeCKas TIOrPEITHOCTh N3MEPEHHSL.

10.  Kakoii amnepmeTp sSBIsETCS UI€ATHHBIM?

11.  Kaxoiil BoabTMETp ABISAETCS UJI€ANbHBIM?

12.  Ilpu xakux 3HAYEHUSX YJEIBHOTO COMPOTUBICHUS Cpeaia MOXKET CUUTATHCS MPOBOTHUKOM?
13.  Kaxkwue BUIBI TPOBOJIHUKOB BaM M3BECTHBI, M KTO SBISIETCS HOCUTEIIEM TOKA B HUX?

14.  Yewm oTnuyaeTcs TeMIepaTypHbIH X0/ yAEIbHOIO CONPOTUBICHHS METAJIIIOB OT APYTHX
IPOBOJAHUKOB?

Paznen Macnemuszm
JlabopaTopHas padora «UcciieqoBanue NeT/Id rucrepe3nca B pa3jiudHbIX MaTEPHAIAX»

1. Uto Takoe HanpsHKEHHOCTh MAarHUTHOTO 101517 KakoBa €€ cBA3b ¢ MAarHUTHON MHymen? [l
4ero HeoOXOIMMBI JIB€ BEKTOPHBIE XapaKTEPUCTUKHA MAarHUTHOTO 1MOJIs?

2. UT0 Takoe HAMAarHNYEHHOCTh MarHETHKA, U YTO TAKOE €r0 MarHUTHAasi BOCIPUUMYUBOCTH ?
3. Kak cBsi3aHbI Mex1y co00i MarHuTHast BOCIPUMMYUBOCTh M MarHUTHASI TPOHUIIAEMOCTH?
4. Kakne cymiecTByrOT BUIbI IMHEWHBIX MATHETUKOB? B 4é€M pa3Huia Mexay HUMH?

5. B xakux MarHeTukax CyIlecTByeT CIIOHTaHHAs HAMarHW4eHHOCTh B MAKPOCKOITUYECKUX
00bEMax?

6. UYro Takoe Temneparypa Kropu, u ueMy oHa paBHa B xeinese?

7. Uro Takoe KprBas HadaJlbHOM HaMarHM4YEHHOCTH (heppomMarueTuka?

8. CKobKO meTesb rucTepe3nca MoXKeT IPoIeMOHCTPUPOBATh (peppoMarHeTuk?

9. Kakue xapakTepucTuky npeenbHON NeTIu THCTEPEe3NCan3BEeCTHbI?

10.  Yemy paBHa IIOmAb IETIH TUCTEPE3UCA B OCSX {l\/l ,H }?



11.  Yro Takoe MArkuii MarHeTuk? B Kakux ciydyasx OHU NPUMEHSIOTCA?
12. Uto Takoe »KECTKUI MarHeTuk? B kakux ciydasx OHU IPUMEHSIOTCS?



MUWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUA
POCCHUMCKOI ®EJIEPALTUN
®denepanbHOE rocy1apCcTBEHHOE 010 KETHOE 00pa30BaTEeIbHOE YUPEKICHHE BBICIIIETO
00paszoBaHUs
MOCKOBCKUI NIOJIMNTEXHUYECKUN YHUBEPCUTET
Hampasiienue noarotToBku:
15.03.01 «MamuHocTpoeHuE»
OII (mpoduiip): «KoMIiekCHbIE TEXHOIOTMUECKHE MTPOLECCHl U 000pyI0BaHUE

MAaIIMHOCTPOEHUS»

Kadenpa dusznka

(HaMeHOBaHHe Kadeapbl)

MarepuaJbl K 32a4€Ty

110 JUCHUIIIIMHEC «®Duzuka B IMPONU3BOJACTBCHHBIX U TCXHOJIOITHYCCKUX IIPOLIECCAX>
(HanMEeHOBaHUE JIMCIUTIINHBI )

Dopma npomedsicymouHou ammecmayuu, nposepaowas cmenensv oceoenus: komnemenyuii OlK-1

Oo0pa3sen ouJera Ui 3a49€Ta

MUHUCTEPCTBO HAVKU U BBICIIETO OBPA30BAHU S POCCUNCKON ®EEPAIINN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUPEXJEHHWE BbICIIETO
OBPA30BAHMSI
«MOCKOBCKHUH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

dakynbTeT 0a30BBIX KOMIETeHIUH, Kadeapa «Puzukar
Jucuunnuza «@u3rKa B IPOU3BOICTBEHHBIX U TEXHOJIOTHYECKUX MPOLIECCaxX»
O6pasoBarenbHas nporpaMma « KomrmiekcHble TEXHOJIOTMUECKUE MTPOLECChl U 000py10BaHNE

MAaIlIrHOCTPOCHU S

Kypc 1, cemectp 1
3auém no pazoeny «Mexanuxay»

BUJIET Ne 1
1. ITonoxxeHue U ero OTHOCUTEILHOCTD.

2. Ananorus MCKAY NOCTYNATCIbHBIM M BpalllaTCJIbHBIM IBUKCHUSAMU

VYTBepxkeHo Ha 3aceqanuu kKapeapsl «duzukay 27.12.2020 r., npotokon Ne.5

3aB. kadeapoii /Kpacun B.I1./
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Bonpocel 11 MOATOTOBKH K 3a4€Ty 10 pa3aeny «MexaHuka»

IlonoxxeHre U €ro OTHOCHUTEIIFHOCTb.

Tpaexropus. Conpukacaromascs OKpyKHOCTb. LleHTp u paguyc KpuBHU3HBI TPAEKTOPUU

CKOpOCTh ABUXKEHUS U €€ OTHOCUTEIbHOCTbD.

VYckopenue. KacarenbHoe 1 HOpPMaJIbHOE YCKOPEHHS.

JlexapToBa cucteMa KOOpAHUHAT.

Kunemarnueckue 3aK0HbI ABHKECHUS

[TocTynarenbHoe ABMXKEHUE a0COMOTHO TBEPA0TO Tena (ATT).
[TonsiTre cusbl. AGCONMIOTHOCTH CHIIBI B KIIACCUYECKOM MEXaHHKE.
IToHsATHSA paBHOAEHCTBYIOLIEH U COCTOSHUS ITIOKOS.

[TepBriii 3akoH HetoToHA. HEpLIMAIbHBIE CUCTEMbBI OTCUETA.
Bropoii 3akoH HproTOHA 1 3aK0H BCeMHpPHOTO TATOTEHMUS.
NMiynbc ¥ 3aKOH €ro U3MEHEHUs.

Tpernii 3akoH HbIOTOHA M COXpaHEHUE UMITYJIbCA 3AMKHYTOHW CUCTEMBI.
VY napsl 1 pa3pbIBbIL.

ITonsTHE CHIIOBOTO NOJIA

DnemeHTapHas paboTa U paboTa Ha KOHEYHOM IMEepPEeMEILCHUH.
MomHoCTSb.

Kunernueckasi sHEprus U 3aKOH €€ U3MEHEHHS.

[ToTeHnmanpHble CUIIOBBIE MOJISA U TOTEHIMAIbHAS SHEPT U
Mexanuyeckast SJHEpPTHsl U 3aKOH €€ U3MEHEHMUS.

KoHcepBaTuBHBIE CHCTEMBI.

DNeMEeHTapHbI yroJl IOBOPOTA U YIJIOBasi CKOPOCTh

CBsi3b MEX]y YTJTIOBOU U JTMHEHHON CKOPOCTSIMU.

VYrioBoe yckopeHue.

KacarenbHOe 1 HOpMAJIBHOE YCKOPEHMS BO BPAILATEIbHOM JABUKCHUU
Bpamarensnoe auxenune ATT.

MoMeHT uMITyJIbca U MOMEHT CHJIBI

3aKOH U3MEHEHHSI MOMEHTA UMITYJIbCA.

MoMeHT uMITysbCca 1 yriioBas CKOpoCcTb. MOMEHT HHEPLIMH.
OcCHOBHOE ypaBHEHHUE IMHAMUKH BpamareabHoro asmxeHus ATT
OceBble MOMEHTBI HHEPLIUU HEKOTOPBIX TEJ

Teopema Illteiinepa

Pabota u kuHeTH4ecKast SHEeprus BO BpallaTeIbHOM JIBUKEHUHN
AHanorust MexJ1y mNoCTyNnaTeIbHbIM U BPAILATEIbHBIM JIBH)KCHUSMU.



MUWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUA
POCCHUMCKOI ®EJIEPALTUN
®denepanbHOE rocy1apCcTBEHHOE 010 KETHOE 00pa30BaTEeIbHOE YUPEKICHHE BBICIIIETO
00paszoBaHUs
MOCKOBCKUI NIOJIMNTEXHUYECKUN YHUBEPCUTET
Hampasiienue noarotToBku:
15.03.01 «MamuHocTpoeHuE»
OII (mpoduiip): «KomiiekcHbIE TEXHOIOTMUECKHE MTPOLIECCHl U 000pyI0BaHUE

MAaIIMHOCTPOEHUS»

Kadenpa dwusuka

(HaMeHOBaHHe Kadeapbl)

MarepuaJbl K 3K3aMeHy

110 JUCHUIIIIMHEC «®Duzuka B IMPONU3BOJACTBCHHBIX U TCXHOJIOITHYCCKUX IIPOLIECCAX>
(HanMEeHOBaHUE JIMCIUTIINHBI )

Dopma npomedsicymounou ammecmayuu, nposepaowas cmenensv oceoenusi komnemenyuil OI1K-1

Oo0pa3sen ouJjera JUIs DK3aMeHa

MUHUCTEPCTBO HAVKU U BBICIIETO OBPA30BAHU S POCCUNCKON ®EEPAIINN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE VUPEXJEHWE BBICUIEIO
OBPA30BAHMSI
«MOCKOBCKHUH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

dakynbTeT 0a30BBIX KOMIETeHIUH, Kadeapa «Puzukar
Jucuunnuza «@u3rKa B IPOU3BOICTBEHHBIX M TEXHOJIOTHUYECKHUX MPOLIECCAX)
O6pasoBarenbHas nporpaMma « KomriiekcHble TEXHOJIOTMUECKHUE MTPOLECChl U 000py10BaHNE

MAaIlIrHOCTPOCHU S

Kypc 2, cemectp 1
OKx3amen no pasoeny « dneKmpomazHemusmy»

BUJIET Ne 1

1. 3akon [xoynsa-Jlenua.

2.BCKTOpHOC IMPOU3BCACHUC. HpaBI/IJ'IO MOAYJIA U IIPaBHUJIO HAIIPABJICHU.

YTBepxkaeHo Ha 3aceaannn kadenpsl «Dusukay 27.12.2020 r., mpotokoin Ne.5

3aB. kadenpoit /Kpacun B.I1./




BOl'lpOCbI AJIF MOATOTOBKHU K 3K3aMEHY IO pasaeay «Pu3nKa TEeIJIOBBIX SIBJIECHUI»

1. [Ipeamer T/I. PabGota u Tero.

2. TJI napametpsl u T/] cocrosinue.

3. PaBHoBecHbie 1 HepaBHOBecHBIE T/l coctosiHus. ['a3.

4. Temmneparypa kak GpyHkuus paBHosecHoro T/l cocTostHuS.

5. VYpaBHenue cocrosanusi. MaeanbHblii ras.

6. Buytpennsis sneprus kak pynkmus Tl cocrostaus: nepsoe Havano T/I.

7. [lepBoe nawano T/l mis wmaeanpbHOro rasza. TemIOEMKOCTH HAEAIBHOTO raza B Pa3lIUYHBIX
nporeccax.

8. VYpasuenue [lyaccona

9. [Ipouecc dxoyns-Tomcona

10. OOpaTtumbie U HEOOPATUMBIE MTPOIIECCHI.

11.  Bropoe nauano T]I. DuTpomnus.

12. S-Tauarpamma

13.  Bo3spacranue SHTPOIUHU B HEPABHOBECHBIX MPOIIECCAX U30JUPOBAHHON CHCTEMBI.

14. Ywucno ABorazapo. MossipHast Macca M KOJIMYECTBO BELIECTBA

15.  KonpaencupoBaHHBIE cpefbl. Pasmepsl MoseKy.

16. Wneanphbiii ra3 ¢ Touku 3peHuss MKT. OcnoBroe ypaBuenue MKT uaeanpHoro rasa

17. DOproguueckass Teopema. 3aKOH O PAaBHOM paCHpEAEICHUM SHEPruM TEMJOBOTO MABIMKEHHUS B

COCTOSIHHUH TCIIJIOBOI'O paBHOBECHUA.

18.  BHyTpeHHss 3Heprus uaeajabHOIO ra3a W ero TeIIOEMKOCTH B Pa3IMYHBIX IpOLEccax C TOYKU
3penusa MKT.

19. MukpokaHOHMYECKOE U KAHOHUYECKOE paclpeieeHusl.

20.  Ywcrna 3am0THEHUS] OJJHOYACTHYHBIX COCTOSHUM U OJJHOYACTUYHBIC (DYHKIIMH PACTIPEICTICHISI
21. Pacnipenenenne Makcseia.

22.  Hawuboiee BeposiTHASI CKOPOCTh MOJICKYJIBI

23. CpenHsisi CKOPOCTb MOJIEKYJIbI

24. CpenHekBaipaTU4HAas CKOPOCTh MOJIEKYJIbI

25.  Pacnpenenenue bonbimana. bapomerpuueckas popmyna.

26. MaxkpococTosiHHE U €r0 cTaTUCTHYeCKH Bec. CTaTUCTUUECKUN CMBICI SHTPOIIUH.

27.  TennomnpoBoaHocTh. KoadduimeHT TenionpoBoHOCTH

28.  Juddyszus. Kosdpunuent muddysnn

29.  Bsskocts. Koadunuent Bsizkoctu

30.  Cpsi3b IpOIIECCOB TIEPEHOCA C IHTPOIHUEH



Bonpocs! 1J1s1 NOATOTOBKH K 9K3aMeHY IO pa3esty «JIeKTPOMAarHeTH3M»

IlepBbIe Bonpockl OuJera

1.0mnpenenenue 3aeKTpocTaTHIECKOro nosid. Onucanue GU3NYecKoro dMEKTPOCTATHIECKOTO MOJIs
C IIOMOLIbIO BEKTOpHbIX mosel. Ilone snekTpuueckoil Hampsok€HHOCTH. OmpeneneHue BEKTOpa
3JIEKTPOCTATHYECKON HAMPS)KEHHOCTU C IOMOIIBIO 3akoHa KysoHa.

2. [lpuHiun cyneprno3unuy nojaei B OTHoLeHUH HanpspkEHHocTH. [lone qunoans.

3. Ilonsarue tenecHoro yria. [loHATHE MOTOKA 3JEKTPOCTATUYECKON HAPSHKEHHOCTH TOYEYHOTO
MCTOYHMKA B BAKYYME YEPE3 3aMKHYTYI0 IIOBEPXHOCTb.

4. Teopema Octporpajickoro-I'aycca B BakyyMme.

5. Teopema Octporpazackoro-I'aycca B Bakyyme ¥ pacy€T moJisi OJHOPOIHO 3apsHKEHHOMN Chephl.

6. Teopema Octporpaackoro-I'aycca B BakyymMe M pacu€T MoJed OJHOPOAHO 3apsKEHHOMN
IJIOCKOCTH M BO3AYILIHOTO KOHIEHCATOpa.

7. Teopema Octporpaackoro-I'aycca B Bakyyme U pacu€T MoJisi OAHOPOIHO 3apsSKEHHON HUTH.

8. [ToTeHIManbHOCTh 3IEKTPOCTATHUECKOro noJjsl. [lonsTne noreHumana. BeipaxkeHne CKaJIsipHOTO
1OJIsl TIOTEHIMANa 4Yepe3 BEKTOPHOE I0JIe HANpsHKEHHOCTU. BBIBOA (OpMyIbl MOTEHIHMAIA TOYEYHOTO
HMCTOYHHKA B BAKyyMe.

9. IloTeHuManbHOCTD IEKTpocTaTudeckoro noiis. [lonarue norenuuana. BeipaxeHue ckaasipHOro
1OJIsI TOTEHIMAIa Yepe3 BEKTOPHOE MOoJe HanpsukEHHOCTH. [lone moTeHnuana oJHOPOJHO 3apsyKEHHOH
cdepsl B BaKyyMe.

10. IloTreHuManbHOCTH 3neKTpocTatHuueckoro mnoissd. llonstue mnoreHnmana. Beipaxenue
CKAJIIPHOTO IIOJIA ITOTEHIMala 4epe3 BEKTOpPHOE Ioje HanpspkEHHocTH. [lose moTreHmmana ogHOPOIHO
3apsKEHHOM MIJIOCKOCTH B BaKyyMe.

11. IloTeHIIManbHOCTh 3JEKTPOCTATUUECKOIO 110JIs B BakyyMe. [lonsTue norennuana. Beipaxenue
CKQJIIPHOTO TOJIA MOTEHIMala 4yepe3 BEKTOpHOE moJie HanpspkEHHocTu. [losie moTeHnumana ogHOpOAHO
3apsKEHHOW HUTH B BaKyyMe.

12. TlonsaTue rpagueHTa cKaasipHon (QyHKIMN HECKOJIBKUX IePEeMEHHbIX. BoIpaskeHue BEKTOPHOTO
II0JIs HAIPSKEHHOCTH Yepe3 CKAISIPHOE I10JI€ IIOTEHINANA.

13. PaboTta »1IEKTPOCTaTUYECKOTO TMOJS IO NepeMelleHno MnpobHoro 3apsna. Ilonsarue
HaIPSDKEHUS.

14. IloreHumanbHas SHEPTUSA CUCTEMBI TOYEUHBIX U HEMPEPBIBHO PACIPEIEIEHHBIX 3apsI0B.

15. TlonsiTHEe AMANEKTPUYECKON cpeapl. MexaHu3M MOJasSpr3alrd HENOJSIPHOTO JUAJIEKTPHUKA.
Bexrop nonspuszanyu. JAusnexkTpudeckas BOCOPUUMYUBOCTD TUIEKTPUIECKON CPEJIBI.

16. Ilonstue nuanekrpuueckoi cpenpl. [loTeHIManbHas SHEPrUsl AJIEKTPUUECKOTO JUIOJIBHOTO
MOMEHTa B DJIEKTPUYECKOM IoJIe. MeXaHU3M NOJAPU3aLUH MTOJSIPHOTO IUIIEKTpUKA. JIUaneKkTpuuecKkas
BOCIPUUMYHMBOCTD JUAJIEKTPHKA.

17. Ilone cBsi3aHHOTO 3apsiia B MOJIAPU30BaHHOM JaudiiekTpuke. Teopema Octporpaackoro-I'aycca
B JUAJIEKTpUKe. BekTOpHOE moJie AyIeKTpudYecKod MHAYKIHUU (IJIEKTPUUYECKOTO0 CMELIEHUs) U €€ CBSI3b C
II0JIEM DJIEKTPUUECKON HANPSYKEHHOCTH.

18. CBs3b MeXay O3JIEKTPUYECKON HampsKEHHOCTbIO CBOOOJHBIX 3apsoB B BaKyymMeé U B
JUDIIEKTPHUKE.

19. Tlonstne mpoBOIAIIECH Cpelabl. ODIEKTPOCTATHYECKH NpOBOAHUK. Pacmpenenenue
HECKOMIIEHCUPOBAHHOIO 3apsia MO 3JIEKTPOCTATUUECKOMY ITPOBOAHUKY. DIEKTPOEMKOCTh YEIUHEHHOTO
MIPOBO/IHUKA.

20. AHanmu3 CUCTEMBI «IIPOBOASAIIMIM IIap — TOYSUHBIN 3apsi» METOJOM 3epKaJIbHBIX H300paKeHUH.
3a3zeMIIeHuE.

21. BzaumHas »neKkTpoéMKocTh. Ilmockuii KOHAEHCATOp M €ero AJIEeKTPOEMKOCTh. (CrocoObI
COEIMHEHUS KOHJEHCATOPOB.

22. B3zaumuas an1ekTpoémMrocTh. Chepruieckuit KOHISHCATOP U €ro 3JIEKTPOEMKOCTD.

23. B3auMHas 351eKTpOEMKOCTh. [ {UMMHIpUYeCcKuit KOHIEHCATOP U €0 AIEKTPOEMKOCT.

24. DHeprus yeAUHEHHOTO 3apsDKEHHOTO MPOBOJHMKA, 3apsKEHHOIO KOHJEHcaTopa U 00bEMHOM
IJIOTHOCTH YHEPTUU IEKTPOCTATUYECKOIO MOJIS.

25. OCHOBHBIE IOHSTHSI TEOPUH ANEKTPUUECKOTO TOKA: BEKTOP IJIOTHOCTH TOKa U cuila ToKa. CBA3b
MEXy HUMH.



26. 3akon Oma B nuddepeHuranbHol popme.

27. 3akon Oma B mHTErpambHON (opme g ogHOpoAHOro ydacTka. CONMpOTHUBIEHHE ydacTKa.
CriocoObl coeTMHEHHST COTTPOTUBIICHUIA.

28. 3akon Oma B MHTErpaJibHOW (opMe i HEOTHOPOAHOTO YyuacTka. [loJoXuTeNnbHBIE W
otrpunatenbubie DJ{C. DHepreTnyecKuil CMbICI HHTErpaIbHOro 3aKkoHa OMa.

29. 3akon Oma 1 mpocToro KoHTypa. 3akoHsl Kupxroda.

30. 3axkon J[>xoynsa-Jlenna.

Bropbie Bonpochl 01J1€TOB

1. BextopHoe npousseneHue. [IpaBuino Moaysist 1 IpaBUIIO HAIIPaBJICHMUSL.

2. IlonsiTE MarHUTHOTO NOJIA. MarHuTHas MHIYKUUSA KaK CWJIOBAasl XapaKTEPUCTUKAa MarHUTHOTO
noJisi. MaruuTHas coctasisitoniast cuisl JIopeHua.

3. 3akon buo-Cagapa-Jlamnaca (bCJI) B Bakyyme.

4. ]IBe BEKTOpHbIE XapaKTEPUCTUKM MarHUTHOIO IO B MarHETUKE M CBSI3b MEXKIY HHUMM.
BeipaxxeHust 00bEMHOM INIOTHOCTU SHEPTUU MATHUTHOTO I0JIS1 B MAarHETUKE

5. IIpumenenue 3akona bCJI B Bakyyme: MarHuTHasi MHIyKIUs B IEHTPE BUTKA C TOKOM.

6. Cuna AmMmepa Ui IpOBOJHUKA C TOKOM JIEMEHTApHOM JJIMHBI M Ul IPSIMOTO IIPOBOAHMKA C
TOKOM KOHEYHOM JJINHBI.

7. MaruuTHbII MOMEHT U BO3/ECHCTBHE HA HENO MAarHUTHOIO IOJIsSI. AHAJIOTUS MEXIy BUTKOM C
TOKOM M MarHUTHOW CTPEJIKOM.

8. MaruuThsli notok. Teopema OcTtporpanckoro-I'aycca 1jis MAarHUTHOTO TIOJISL M BBIBOABI U3 HEE.

9. Pabota cuiiel AMniepa B ciy4dae ydacTKa MPOBOJIHUKA C TOKOM

10. Pabota cuibl AMiiepa B cilyyae 3aMKHYTOTO KOHTYpPa ¢ TOKOM

11. IloHATHE UPKYISAIUN BEKTOPHOTO MOJIsI. 3aKOH MOJIHOTO TOKA B BAKYYME U B MarHETHKE.

12. IIpuMeHeHMe 3aKOHA [TOJTHOIO TOKA: MarHUTHOE 110J1e 0ECKOHEYHO JAJIMHHOTO IPOBO/A C TOKOM
B BaKyyMe.

13. IIlpuMeHeHne 3aK0Ha ITOJIHOTO TOKAa: MAarHUTHOE I10J1€ TOHKOT'O TOPOUA U IIIMHHOTO COJICHOUA.

14. SIBnenue snexkTpoMaruHuTHOM UHIyKIuK. 3akoH dapazes u npasuiio Jlenna. [lonstue oopatHoit
CBSI3U. 3aKOH 2JIEKTPOMarHUTHON MHIYKIIUH.

15. Hpuumnbl OJIC MHIYKUMM B JABIKYIIMXCS IMPOBOJHMKAX M B HEU3MEHHBIX KOHTYpax
IIPOBOJHMKOB B IEPEMEHHOM MarHMTHOM I10JI€. BUXpeBOe 2JIEKTpUYECKOE 0JIE U BBIPA)KEHHUE YEPE3 HETO
O/1C nHAYKIMH B HETIOABUKHOM KOHTYpPE ITPOBOAHHKA.

16. KonnuecTBo 3apsiia, MPOTEKIIEE B KOHTYpE MPOBOAHMKA IIPU U3MEHEHHH ITOTOKOCLEIICHHUS
KOHTYpa.

17. SBnenune camounnykuuu. Ilonsatue mHayktuBHOCTH KOHTypa. DJIC CamomHAyKiuu. 3akoH
Oma 17151 yyacTKa ey ¢ MHAYKTUBHOCTBIO. DHEPrus MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM.



