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1. Ilean ocBOeHMS TUCUMILJIMHBI.

K 0CHOBHBIM 11€JIAM OCBOCHHUS TUCIHUIUINHBI «DHU3KKa B MPOU3BOICTBEHHBIX
U TEXHOJOTUYECKUX TPOIIECCax» CIEayeT OTHECTH:
— @opMHUpPOBAHHE HAYYHOTO MHUPOBO33PEHHS U COBPEMEHHOTO (PHU3HUECKOTO
MBIIILICHUS;
— MpPUOOpPETEHHE NPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX I W3YYCHUS
€CTECTBEHHOHAYYHBIX, 00IIETTPOPECCHOHATIBHBIX U CIIEIUANBHBIX TUCUUILITUH
K  ocHoBHbIM 3ajayam  ocBOeHMs  aucHUAIUIMHBL  «Dusznka B
MIPOU3BOICTBEHHBIX ¥ TEXHOJIOTHICCKUX MPOIECCax» CIEAYeT OTHECTH:
— W3yuenue oOmei ¢pu3nku B 00bEME, COOTBETCTBYIOIIEM KBaTU(UKALINU
OakanaBpa

2. Mecto aucuumiaudbl B cTpykrype OOII 6akanaBpuara.

HMucunminHa «Pr3uKa B IPOU3BOJICTBEHHBIX U TEXHOJIOTMYECKUX MPOLIECCax»
otHocutcsi K ©OazoBoit wactu (bl1) O6GazoBoro mwmkina (Bl) ocHoBHOM
oOpazoBaTenpHOM TporpamMmbl OakanaBpuata (OOII).

«duzuka B  TOPOU3BOJCTBEHHBIX M  TEXHOJIOTMYECKUX  MPOIECCax»
B3aMMOCBSI3aHa JIOTUYECKH U COJIEPKATEIbHO-METOJUYECKH CO CIEAYIOUUMU
mucruruinaamMu OOIT

B 6a306011 vacmu b6azosoco yukia (b11):

—BrIcmias maTemaTuka;
—Teopernyeckas MEXaHUKA;
—JNEKTPOTEXHUYECKUE OCHOBBI MAIIIMHOCTPOUTEIBHBIX TEXHOJIOTHI

3. IlepeueHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI N0 TUCHUIIHHE
(Moay.110), COOTHECEHHBbIE C IVIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUS
00pa3oBaTe/IbHOM MPOrpaMMBI.

B pesynpraTe OCBOEHHS AUCHUIUIMHBI (MOAYJsS) Yy  OOydarouuxcs
bopMupyIOTCS  CIEAYIOIIUE KOMIETEHIUH W JOJDKHBI OBITh JOCTUTHYTHI
CIIEyIoIIKe Pe3ybTaThl O0yueHHUsl Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOIIUX

KOMIIETECHIIUM:
B pesyasbTare
OCBOCHHS
Kon o0pa3oBaTe/IbHOM IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB
KOMIeTeHI[UH NPOrpamMMbl o0y4eHHUsI O AUCHHUILIMHE
00y4aoIIHICA 10/ IKEeH
o0iazaTh




OIIK-1 CIOCOOHOCTBIO 3HATh:
HUCIOJIL30BaTh OCHOBHEIC ® OCHOBHBIC (pU3HUECKHE
3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH
JICUCTBYIOILLIAE B YMeTh:
HPO1ECCE U3rOTOBICHUA ® UCIOJIB30BaTh (hU3HUECKUE
MAIIMHOCTPOUTEIIBHBIX 3aKOHOMEPHOCTH B MPOodeccroHaIbHON
u3zienuii TpedyemMoro NEATEILHOCTH
KavecTBa MpU BJIA/I€Th:
HaWMCHBIIHNX 3aTpaTax e CcrocobaMu MCIOJIb30BAHUS 3aKOHOB
OOILIECTBEHHOT O TPy 1a GU3UKY IpU peLICHUN

npodeccuoHanbHBIX 3a7a4

4. CTpyKTYypa U cofiepKaHUE QUCIUIIHHBI.

OO6mast Tpy10€MKOCTh TUCHUIIIMHBI COCTABISIET 8 3a4ETHBIX €AMHHUIIBI, T.C.
288 akamemmueckux dYacoB (M3 HUX 248 dYacoB — caMoCTosITeNbHas pabdoTa
CTYJICHTOB).
Ha mepBoM Kypce B IepBOM CEMECTPE BBIACIIACTCA 3 3aUeTHbIC eAUHUIB, T.¢. 108
aKaJeMUYeCKUX 4acoB (M3 HUX 92 yaca — caMOCTOsITeNIbHAS paboTa CTYCHTOB).
Ha nepBomM Kypce BO BTOPOM CEMECTpE BbIIEAETCs 3 3a4€THbIE €AUHULBL, T.€. 108
aKaJeMUYeCKUX 4acoB (M3 HUX 96 yacoB — caMOCTOsITeNIbHASI padoTa CTYICHTOB).
Ha BTOpOM Kypce B TPeTbeM CeMeCTpe BbIIENsAeTCs 2 3a4ETHBIX €UHUIIBI, T.€. (2
akajeMuuecknx Jaca (u3 Hux 60 qacoB — caMocTosTeNbHAS paboTa CTyACHTOB).

Pacmipenenenre ayAMTOpPHBIX YacoB IO BUIAM 3aHSATHI MPOU3BOAMUTCA

CJIEAYIOIIUM 00pa3oMm.
IlepBbIii cemecTp: JeKIMK — 8 yacoB, 1abopaTopHbIe padOTH — 4 yaca, CEMUHAPHI
U TIPAKTUYECKUE 3aHATHS — 4 yaca, GopMa KOHTPOJIS — 3a4ET.
BTtopoii cemecTp: siekiuu — 6 yacos, 1abopaTopHbie paboThl — 4 yaca, CEMUHAPHI U
MPaKTUYECKUE 3aHATHS — 2 yaca, opMa KOHTPOJISI — IK3aMEH.
Tpernii cemecTp: Jiekiuu — 6 4acoB, JabopaTopHbie pabOTHI — 6 YacOB, CEMUHAPHI
U TIPaKTUYECKUE 3aHATUS — HET, PopmMa KOHTPOJIS — IK3aMEH.

CrtpykTypa U cofepkaHue AUCHUIUTHHBI «DU3HKay MO CpoKaM M BHUIAM
paboOThI OTPaKEHBI B IPUIIOKEHUH A.

Coaep:xanue pa3aesioB TUCHUINIMHBI
IlepBrlii cemecTp

1. BBenenne B (pusnueckuii JJad00OpaTOPHbIH NPAKTUKYM



[Ipsimbie 1 KocBeHHbIE (pu3myeckue uzmepenus. OOpaboTKa pe3ynbTaTOB
U3MEPEHUN U SKCIIEPUMEHTANIbHBIC TOTPEIIHOCTH

2. KuHemMaTHKa NMOCTYNATEJIbLHOT0 ABUKEHUS

Ousznueckuii BekTop. [londarue opra. Teopus otHocuTenbHOCTH [ amuiies.
[TomoxkxeHne W €ro OTHOCUTEIBHOCTb. TpackTopuss MAaTEpPUAJIbHOW  TOYKH.
Conpukacaromascs IVIOCKOCTb M CONPHUKACAIOIIAACS OKPYKHOCTb. DJIEMEHTApHOE
NepeMEIICHUE U AIEMEHTApHbIN MyTh. CKOPOCTh JBUXKEHUSA M €€ OTHOCUTEIHbHOCTD.
[IpyHin cynepno3unuu ABUWXKEHUM. YckopeHnue. KacartenpHoe M HOpMajabHOE
yckopenusi. JlekapToBa cucrteMa koopAauHaT. KuHemaTHuecKue 3aKOHBbI JABUKECHUS.
[TocTtynarensHOe ABMKEHHUE a0COI0THO TBEPaoTO Teaa (ATT).

3. JInHaMMKa MOCTYNATEeJIbHOT0 IBHKEHHUS

[Tonsitue cuibl. AGCONIOTHOCTD CUJIBI B KJIACCHYECKOM MexaHuke. [loHsTus
PAaBHOJEUCTBYIOLIEN U COCTOsIHUA MOKOs. IlepBbiii 3akoH Hprorona. MHepunanbHbie
cucrembl oTcuéra. Bropou 3akoH HerotoHa n 3akoH BecemupHoro tsarorenus. Ummynsc
Y 3aKOH €r0 n3MeHeHus. Tperuit 3akoH HproTOHA M COXpaHEHNE UMITYJIbCA 3aMKHYTOM
cucreMsl. LleHTp Macce cuctemsl. Y 1apbl U B3pbIBBI.

4. PaGoTa 4 JHepPrus B MOCTYNATEIbLHOM IBHKEHUH

[lonsitue cunoBoro mojs. DieMeHTapHas paboTra U padoTa Ha KOHEYHOM
nepeMeneHnn. MomHoctTs. KuHeTnueckas sHeprust 1 3akoH €€ u3MeHeHus. Teopema
Kénwura. [loTeHUIManbHbIE CUIIOBBIE MOJI M MOTEHIUAJIbHAS SHEPTHUsl. 3aKOH U3MEHEHHUS
NMOTEHUMAIBHONM  dHepruu. HenoreHumanbHele cuioBble nosst.  [lome  cun
CONPOTUBIICHUSI KaK NPUMEpP HEMOTEHUHAIBHOIO CHJIOBOTO MOJiA. MexaHudeckas
DHEPIUs U 3aKOH €€ n3MeHeHus1. KoHcepBaTUBHBIE CHCTEMBI.

5. KuHemaTuka BpamaTejJbHOro ABHKEHUA

DJIEeMEHTapHbId YroJl TOBOPOTa M YIJIOBasg CKOPOCTb. CBs3b MEXAY
AJIEMEHTApPHBIM YIJIOM IOBOPOTA U AJIEMEHTApHBIM INepeMerieHueM. CBs3b MEXIY
YIJIOBOM U JJMHEWHOU CKOPOCTSAMH. YTJIOBOE yCKOpeHue. KacaTtenpbHOE U HOpMaJIbHOE
YCKOpEHUs BO BpallaTesbHOM JABWKEHUU. BpamarensHoe nBuxenne ATT.
CoOTHOIIEHUE MEXIY BpaIlaTeIbHBIM U MOCTYNATEIbHBIM JBUKCHHUSIMU.

6. /lnHaMHuKa BpaliaTeJbHOr0 ABUKEHUS

MoOMEHT uMITyIbCa U MOMEHT CHJIbI. 3aKOH M3MEHEHHUS MOMEHTAa MMITYJIbCA.
OTHOCUTENBHOCTh MOMEHTa HMMITyJbCa. MOMEHT HMMIyJIbCa U YTJIOBas CKOPOCTb.
MomenT nnepiu. OCHOBHOE YpaBHEHUE TMHAMUKHU BpamiareabHoro asxkeHust ATT.
OceBble MOMEHTHI HMHEpIMHU HEKOTophiXx Tein. Teopema Ilrtelinepa. PabGota wu



KHHCTHYCCKAA OHCPIHA BO BPAlaTCIIbHOM JIBHUXKCHHH. Hpeueccm{. Amnanorus MCIKOY
IMOCTYNATCJIbHBIM 1 BpalllaTCJIbHBIM JIBUKCHUAMMU.

Bropoii cemecTp

7. OcHoBbl Tepmoaunamuku (T/1)

[Ipeamert TH. Pabota u terno. Tl napametpsr u T/I cocTosinue. PaBHOBecHBIE
u HepaBHoBecHBIe T/ cocTostHus. ['a3. Temmepatypa kak QyHkius paBHoBecHOTO T/1
COCTOSIHMSI. YpaBHEHHE COCTOsiHUS. MneanbHblii ra3. BHyTpeHHsAs »>Heprus Kak
dbynkuua Tl cocrosHus: mepBoe Hauyano TJI. Temmo€éMkocTH uaeaibHOTO rasa B
pa3nuuHbIX npoueccax. ObpaTumbie 1 HeoOpaTuMble mporecchl. Bropoe Havano T/I.
OHTponus. Bo3pacTtaHue SHTpONMM B HEPABHOBECHBIX MPOLECCAX H30JUPOBAHHOM
CUCTEMBI.

8. OCHOBBI MOJIEKYJISIPHO-KHHETHYEeCKOH Teopuu cTpoenusi Bemecra (MKT)

Yucno ABorazapo. Pazmepsl mosieky. Dproauueckast TeopeMa. 3akoH O paBHOM
pacrpeaeneHuu SHEPTrud TEIJIOBOTO JABUKEHUS B COCTOSTHUU TEIJIOBOTO PABHOBECHS.
NneanpHblil Ta3 ¢ Touku 3peHus MKT. BHyTpeHHs sHEprust uAeanbHOro ra3a u ero
TEIUIOEMKOCTH B PA3JIMYHBIX ITporeccax ¢ Touku 3peHus MKT.

Tperui cemecTp

9. HanpszKEHHOCTD YIEKTPOCTATHYECKOTO MOJIs

ONeKTpUYeCKUi 3aps] KaK HCTOYHUK DJIEKTPOCTATHYECKOrO MOJIsl. 3aKOH
Kynona. Ilpunnunel OnuskoaelicTBus U nanbHOAeicTBus. [loHsTHEe (uznyeckoro
noJid. JIEKTPOCTATUYECKOE TMOJE€ KaK YacTHbIM ciy4yail (U3HYecKoro moJsl.
Marematrndeckue noJisi Kak crnoco0 onrcaHus HENPePbIBHO pacnpeaeNEHHON MaTepHH.
Hanpsk€HHOCTh Kak CHIIOBas XapaKTEPUCTUKA JJIEKTpUYeckoro mnoss. lIpuHuumn
CYyNEpHO3UIMU HIEKTPUUYECKUX TMOJe B MNpPUMEHEHUH K HanpspbkEéHHocTH. Ilose
munoigs. OCOOEHHOCTH CUJIOBBIX JIMHUN TOJSHAMPSAKEHHOCTA JIEKTPOCTATHUYECKOTO
nosisi. [lotok BekTopa Hampspk€éHHOCcTH. Teopema Octporpanckoro-I'aycca (OI) B
BakyyMe. [Ipumenenue teopemsl OI' niist pacuéra HanPsHKEHHOCTH paclpeaeIEHHbIX
MCTOYHUKOB.

10. IToTeHuMad 3J1eKTPOCTATUYECKOTO MOJIsI

IToTenuaabHOCTD BIIEKTPOCTATUYECKOTO 10JIs. ITorenuan KakK
ASHEPreTUYECKasT XapaKTEPUCTUKA JJIEKTPOCTaTHYECKOro 1mojsi. CBs3b MEXIy
HaNpPsDKEHHOCTBIO M NMOTEHHMANOM. [IpMHIMI Cynepno3uiuu 3JIeKTPOCTATUYECKUX



noJiel B MpUMEHEHUH K noteHuuany. Hanpsokenue. PaboTa 3eKTpoCcTaTHYECKUX CUIT
HAa MepeMeIleHnU MPOOHOTO 3apsiia. DHEPTUsl CUCTEMBI 3apsI0B.

11. JIndJjieKTPUKH U MPOBOAHUKHU B 3JIEKTPOCTATHKE

Jlusnexrpruyeckas cpena. [Honspuzanus. Jvanexrpruueckas
BOCIIpUMMYMBOCTb. Teopema OI' B aumdnekrtpuke.  [{usnekrpuueckas
MIPOHULIAEMOCTb. DIEeKTpUIeCcKOe CMEIIICHUE (MHDYKIHUS). [Tonsitue
AIEKTPOCTATUYECKOIO MPOBOJIHUKA. Pacnipenenenue 3apsa 1no ero noBepXHOCTH.
OnexTpudeckas €MKOCTh YEIMHEHHOIO IPOBOJHMKA. B3amMHasg EMKOCTBH ABYX
IpoBOJHUKOB. KOoHIeHCAaTOPBI. DHEPTHs 2IEKTPUIECKOTO TOJIA.

12. 3aKoHBI NOCTOSIHHOTO TOKA

Bekrop mnotHoctu Toka. Cuna Toka. 3akoH Oma B auddepeHuumaibHou
dbopme. YaenbHOe comnpoTuBieHUE cpenbl. 3akoH Oma B MHTErpaibHOU dopme.
ComnpoTuBiieHHe ydacTka 1enu. Jiekrpoapxkyias cuna (3/1C) ydactka. 3akoH
Jlxoyns-JleHa B unTerpasibHON U B quddepeHnnansHoi popmax.

13. Marnetusm

MarHutHOE MOJie W €ro BO3JCWCTBUE Ha JBIXKylIuecs 3apanbl. Cuia
Jlopennia. MarnutHas wunaykuua. Cuna Awmmnepa. MarHuTHeli MOMEHT U
BO3JEHCTBME HA HETO MArHUTHOIO MOJIsA. VICTOUHMKH MAarHUTHOTO TTOJ1s1. 3aKOH bro-
CaBapa-Jlarutaca. Maruuthslil notok. Teopema OI' qyist marauTHOro nodsi. Padora
cwiIbl AMriepa. 3aKoH MOJHOTO Toka U (u3udeckas Teopema CTOKCa B BAKyyMe U B
MarHetuke. Hanpspk€HHOCTh MAarHUTHOTO TOJsl. MarHuTHasi BOCIPUUMYHUBOCTD U
MarHuTHas MPOHUIIAEMOCTh. JIMHEHHbIE MarHeTUKH (Qua- U MapamMarHeTUKH) U
HEeJIMHEHHBIN MarueTuku (heppoMarnetukn). HamaranunBanue peppoMarHeTHKOB:
KpUBas HayaJlbHOW HAMarHWYEHHOCTH, MpEJAeNIbHAs M HENpelesibHbIe TEeTIU
ructepesuca. JKECTKUE U MATKHE MAarHETUKH.

14. DnekTpOMArHUTHASE MHAYKIMS

3akon ®apanes u npaBuiio Jlenna. BuxpeBoe aiekTpuyeckoe mMoJe.
Camounaykuus. IlepexonHble mnpouecchl B 3JIEKTPUYECKOM I[Eenu. DHEPrus
MarHMTHOTO MOJIS.

5. O6pa3oBaresibHbIE TEXHOJIOTHH.

Meronuka mnpenonaBaHus JUCHMIUIMHBL «®DH3uKa» MNpeLyCcMaTpuBacT
UCIOJb30BAaHUE PA3IMYHBIX (OPM TMPOBENEHHUS TPYIMIOBBIX U WHAMBHIYaAIbHBIX



ayJIMTOPHBIX 3aHATHUM B COUYETAaHUM C BHEAYJUTOPHON pabOTONl C 1eJbIo
dbopMupoBaHUA U Pa3BUTHUS MPOPECCHOHATBHBIX HABBIKOB CTYJICHTOB.

1) U3noxxeHue JNEKIUOHHOTO  MaTepualia MO  Psay  pa3felioB
corpoBoxaaercs npeseHranusamu Microsoft Office Power Point, Bxirouarormmmu
UCII0JIb30BAHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXEM, MOJIENIeH, BUPTYyaJIbHBIX
HKCIIEPUMEHTOB.

2) B xome yekuui NpOBOASTCS JACMOHCTPAIIMOHHBIC SKCIICPUMEHTHI C
UCITI0JIb30BAaHUEM HKCIIEPUMEHTAIBLHOM 0a3bl Kadeapsl.

3) CryneHTsl BBINOJHAIOT J1a0OpaTOpHBIE PpabOThl  (HU3HUECKOTO
npakTUKymMa B JabopaTtopusx kKadeapbl «DPusnka». YdyeOHble MaTepuanbl s
CaMOCTOSITENTLHOW pabOTHI MO MOJATOTOBKE K JOMYCKY U K 3aIllUTE JIaOOPATOPHBIX
paboT CTYAEHTHI MOTYT IIOJy4aTh AUCTAHIIMOHHO C caiiTa Kadeapsl.

4) TIlpoBepka pe3yJibTaTOB BHEAYAMTOPHOH  pabOTBHl  CTYACHTOB
OCYILIECTBISIETCS ¢ MOMOIIBIO YCTHOTO OIPOCa, 3alllUThl J1abOpaTOPHBIX padoT, a
TaK)Ke CIayM 3a4€Ta U dK3aMeHa.

[Ipu npoBeneHnN 3aHATHI MO qucHUIUIMHE npumensercs cucrema CI1O -
Ims.mospolytech.ru. Ha mnarpopme CO mo AuciuminHe MoryT ObITh
pa3MeIieHbl yueOHble, MeTOINYECKUE M MHBIE MaTepPHAIIbl, CIIOCOOCTBYIOIINE
OCBOEHUIO JUCLMILIIUHBI CTYJEHTOM.

[Tpu npoBeeHUY 3aHATHI TaK)Ke MOTYT OBITh peain30BaHbl Takue (HOPMBbI
kak BeOuHapsl (Ha matrpopme ZOOM, Webinar, Webex), onnaitn TecTupoBaHue,
IPOMEXKYTOUHAsl aTTeCTalUs C IPUMEHEHUEM JIEKTPOHHBIX CPEJCTB.

6. OneHoYHBIE CPeACTBA AJIA TEKYLero KOHTPOJIA yCIeBAeMOCTH,
NMPOMEKYTOUYHOI aTTeCTAUMHU 10 UTOraM 0CBOEHUSI TUCIHUIJIMHBI U Y4eOHO-
MeTOAUYeCKoe o0ecredyeHue CaMOCTOsTEIbHOM padoThl CTYACHTOB.

B mnpomecce oOyueHUs HCHOJB3YIOTCSA CIEAYIOLIUE OLICHOYHBIE (HOPMBI
CaMOCTOATENFHON pabOThl CTYJEHTOB, OIIEHOYHBIC CPEJICTBA TEKYIIET0 KOHTPOJISI

YCIIEBAEMOCTH U ITPOMEKYTOUHBIX aTTECTALIN:

B nepBoM cemecTpe

— BBINOJHEHUE U 3aIUTa OJTHOU KOHTPOJBHON pabOThI IO MEXaHUKE;
— BBITIOJIHEHUE U 3aIIMTa JBYX Ja0OPATOPHBIX pabOT MO MEXAHHUKE;
— MPOBEJAEHUE YCTHBIX ONPOCOB;

— 3a4€T 10 paszgeny «MexaHukKay.

Bo BTOpOM cemecTpe

— BBITNIOJIHEHUE W 3alluTa OJHON KOHTPOJBHOM paboThl MO (U3UKE TEIIOBBIX
SIBIICHUI;



— BBITIOJIHEHHE W 3alllUTa OAHOM J1abopaTopHOM pabOTHI MO (PUMKE TEIIOBBIX
SIBJICHUU,

— MPOBEJAEHUE YCTHBIX OMPOCOB;

— DK3aMmeH 1o pazaenaM «OU3nKa TeTIOBBIX SIBICHUN.

B Tpernbem cemecTpe

— BBINIOJIHEHUE U 3aIlIMTa ABYX Ja0OPaTOPHBIX PaboT MO 3JIEKTPOMArHETU3MY;
— IIPOBE/ICHHE YCTHBIX OMPOCOB;
— DK3aMEH 10 pa3zieny «DJIEKTPOMarHeTH3M»

O6pa3IILI 3a,Z[aHHﬁ ML IIPOBCACHUA TCKYIICIO KOHTPOJIA! KOHTPOJIBHBIX
pa60T, BOIIPOCOB IJIA YCTHOI'O OIIpOCa, BOIIPOCOB IJIA 3a4€ra u 9K3aMCHOB, a TaK K¢C
OuJIeTOB JUIS 3a4€Ta U DK3aMECHOB IMPUBCACHLI B IIPHJIOKCHUN 2.

6.1. ®oH/1 OLIEHOYHBIX CPEACTB IJIsl MPOBeIeHUS MPOMEKYTOUYHOM ATTeCTAlNH
00y4arIuxcs mo JUCUHUILINHE (MOIYJIIO).

6.1.1. IlepeyeHb KOMIETEeHIHI € yKa3aHMEM 3TANOB MX (POPMHUPOBAHUA B
npoiecce 0CBOCHUs1 00Pa30BaTeJbHONH NPOrPaMMBbl.
B pesynbrare OCBOEHHS MUCHMIUIMHBI (MOAyssl) (OPMHPYIOTCS CIEIYIONUe

KOMITETECHIINU
Kon B pesyabTare ocBoeHusi 00pa3oBaTebHONM MPOrpaMMbl 00y4arouiics
KOMIIEeTeHI[UH J0JIZKEeH 00J1a1aTh
OIIK-1 CIIOCOOHOCTBIO UCIIOJIb30BAaTh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOIINE
B IIPOLIECCE U3TOTOBJICHUSI MATMHOCTPOUTENIBHBIX U3AETIHH TpeOyeMoro
KadecTBa MPU HAMMEHBIINX 3aTpaTax 0OIIeCTBEHHOTO TPy1a

B mporiecce ocBoenuns 00pa3oBaTeIbHON TPOTPAMMBI JAHHBIE KOMIIECTEHITNH, B TOM
YUCJIe WX OTNENbHbIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TOITAIMHO B XOJI€ OCBOCHUS
OOyYarOIMMUCS TUCHUIUIMH (MOJyJIeH), MPAKTUK B COOTBETCTBUM C YUEOHBIM
MJIAHOM U KaJICHAApHBIM rpadukoM yueOHOro mpoliecca.

6.1.2. Onucanue nmoka3saresied 1 KPpUTEpPUeB OLCHMBAHUS KOMIIETCHIMH,
(opMupyeMBbIX 110 UTOraM OCBOCHUS JUCHUILIHHBI (MOAYJIS), ONMCAHUE HIKAJ
OLICHUBAHMS



[Toka3zarenem OLICHUBAHUA KOMHCTCHHI/Iﬁ Ha Ppas3JIMYHbBIX 3JTallaXx HX

(dbopMUpOBaHUS SIBIAETCS JOCTHKEHIE 00YUYaIONTUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB

OOy4eHHS TI0 TUCITUTUTHHE (MOIYJIIO).

IToka3aTean

Kpurepun onennBanus

2

3

4

5

OIIK-1 - cnocO0OHOCTb MCI0JIb30BATH OCHOBHbIE 3AKOHOMEPHOCTH, J1eiiCTBYIOIIIHE B
npoiecce U3roTOBJIEHUSI MAIIMHOCTPOUTEIbHBIX U3/1eIHil TPeOyeMoro KayecTBa npu
HaMMeHbIIMX 3aTPAaTax 00IEeCTBEHHOI0 TPyaAa

3HATh: OOyuarommmiicss | OOyuaronuiics OO0yuarormmiics OO0yuarommiics
OCHOBHEIE JEMOHCTPHUPYET | AEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
(usnyeckue MIOJTHOE HETIONHOE YaCTUYHOE MOJTHOE
3aKOHOMEpPHOCT | OTCYTCTBHE WJIH | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
- HEIOCTATOYHOE | CIEAYIOIIUX CIIEIYIOIINX CIIEIYIOMINX
COOTBETCTBHE 3HAHWI: OCHOBHBIX | 3HAHWIA: 3HAHHE 3HAHWI: 3HAHHUE
CIIETYIOLINX ¢duznueckux OCHOBHBIX OCHOBHBIX
3HAHUM: OH HE 3aKOHOMEPHOCTEH, (pu3HUECKUX (u3nyecKkux
3HaeT mopamy 3aKOHOMEpHOCT | 33KOHOMEpHOCTeH
OCHOBHBIC H0K333Teﬂe?, el sBIIsTeTCS MO3BOJISIECT
pusuueckue oOyJaroruiics TIOMHEIM, HO PacKpBITh
3aKOHOMEpPHOC | MCTIBITHIBACT JTOTTYCKAKOTCS Hecenyemyto
™ 3HAYUTENIbHBIC HesHagnTenpapie | TEMY BO BCeil
3aTpyAHEHHS IPU omHGK, MOJTHOTE.
OHCPHPOBAHIH HETOYHOCTH,
MOYEPITHY THIMU SaTpY HEHUs I
SHAHMAMI TIPH X AHATUTHYECKUX
MEPEHOCE HA HOBBIE | oy
CUTYyaluH.
yMeThb: Obyuatommiicss | OOyuaromuics OOyuatommiics OOyuatommiics
HCIOJIb30BaTh HE YMEET WM B | IEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
¢dusnueckue HEIOCTATOYHOH | HEMoJHOoe YaCTUYHOE MOJTHOE
3aKOHOMEPHOCTH | CTETIICHU YMEET | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
B MCIIOJIb30BaTh CIICAYIOIINX CIIEIYIOIINX CIIEIYIOIINX
npodeccuoHanbl | puznyeckue YMEHUI: YMEHHUH: YMEHHUH:
Oli IEATENILHOCTH | 3aKOHOMEPHOCT | UCIIOJIb30BaTh WCTIOJIb30BaTh WCTIOJIb30BaTh
U B ¢$uznueckue ¢dusnueckue ¢dusnueckue
npodecCHOHANb | 3AKOHOMEPHOCTH B | 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH
HOM npoeCCHOHANBHOW | B B
JeSITeIbHOCTH JesITeIbHOCTH. npodeccuoHanbl | mpodecCHOHANIbH
HonyckaroTcs Oif ICATENBHOCTH. | O e TeTHbHOCTH.
3HAYHUTEILHBIC Ymenust ocBoeHbl, | CB0OOTHO
omuoKwu, HO JIONYCKAIOTCSL | ONEepUpYyeT
MIPOSIBIISICTCS HE3HAYUTEbHbIE | MPHUOOPETEHHBIMU
HEJIOCTATOYHOCTh OIINOKH, YMCHUSMH,
YMEHU, TI0 psy HETOYHOCTH, MPUMEHSIET UX B
roKasareJet, 3aTpyJIHEHHS IPU | CUTYaIMsIX
o0yyJaronuiics AHATUTHYECKUX TIOBBIIIIEHHOM
WCTIBITHIBAET orepanusx, CJIO)KHOCTH.
3HAYUTEJIbHBIC nepeHoce yMeHu’
3aTpyAHEHHS IpU Ha HOBEIE,

OTIEPUPOBAHUH




YMEHUSIMH TIPU UX HECTaH/IapTHBIC
MepeHoce Ha HOBbIC | CHUTYAIIHH.
CUTYaIUH.
BJIA/IETh: OOyuarommmiicss | OOyuaronuiics OO0yuarormmiics OObyuarommuiics B
crocobaMu HE BJIaJIeeT WIN | BIAJeeT crocodaMy | YaCTHYHO BJAJEeT | MIOJTHOM 00beMe
HCIIOJIb30BaHUS B HCTIOJIb30BaHUS crocobaMu BIIAJICCT
3aKOHOB (PM3WKH | HEJOCTATOYHOW | 3aKOHOB (PU3UKH HCITOJTH30BAHUS criocobaMu
TIPH PEIICHUN CTETeH! MIPH PEIICHUU 3aKOHOB (PU3UKU | MCIOJH30BaAHUS
npoeccCuoHaIbH | BIAACET po()eCCUOHATBHBIX | TIPU PEIICHUH 3aKOHOB (PU3UKHU
BIX 3aj1a4 criocobaMu 3aJlay, B HEMOJHOM | MPO(ECCUOHANBH | MPH PEIICHUU
UCTIONIb30BaHus | o0beMe, BIX 32124, HABBIKU | MPO(ECCHOHATHH
3aKOHOB (DM3UKHU | JOMYCKAIOTCS OCBOCHBI, HO BIX 32]1a4,
MIPH PEIICHUU 3HAYUTEIHHBIC JTOITYCKAIOTCS cBOOOJTHO
npodecCHOHANb | ONIHOKH, HE3HAYUTEIIbHBIC | MPUMEHSCT
HBIX 33724 MIPOSIBIISICTCS OIIUOKH, MOJTYYCHHBIC
HEJ0CTaTOYHOCTh HETOYHOCTH, HaBBIKU B
BJIaJCHHA HAaBbIKaMHU | 3aTPyAHCHUA ITIPU CUTyaluiax
o PSIIy AHATUTHYCCKHX MOBBIICHHOM
roKa3areJeH, orneparusx, CJIOXHOCTH.
Oo6yuaromuiicst MEPEHOCE YMEHUIA
HCTIBITHIBACT Ha HOBBIC,
3HAYHUTENbHBIC HECTaHIapTHBIC
3aTpyAHEHUS IIPU CUTYyalLUHU.
MPUMEHEHUHU
HABBIKOB B HOBBIX
CUTyaluix.
HIxanabl OLlCHUBAHMA PpPE3YyJabTATOB HpOMC)KyTO‘-IHOﬁ aTreCralluu "M HUX

OoInucaHue:

Dopma npoMeIHCymouHol Aammecmayuu: 3a4em.

[IpomexxyTouHast aTTecTanus ooydaromuxcs B popMe 3a4€Ta MpOBOIUTCS O
pe3yibTaTaM BBIMOJHEHUST BCEX BHUIOB Y4Ye€OHOW paboOThI, MPETyCMOTPEHHBIX
y4eOHBIM IIJIJAHOM IO JAaHHOW AWCIUIUIMHE (MOJIYJIO), TIPU 3TOM YYHUTBHIBAIOTCS
pE3yNbTaThl TEKYIETO KOHTPOJSI YCIIeBaeMOCTH B TedeHue cemectpa. OreHka
CTCTICHU JTOCTH)KCHHS OOYYarOIIMMHKCS IUIAHUPYEMBIX PE3yJIbTAaTOB OOYUYCHHUS 10
JTUCIUTIIMHE (MOYJII0) TIPOBOJUTCS TPETojiaBaTesieM, BEAYIIUM 3aHATHS TI0
JUCHUILIHHE (MOIYJII0) METOJIOM SKCIIEPTHOM OlleHKH. [1o nToram npomexyTouHon
aTTECTAIMH 110 AUCIHUILUIMHE (MOJYIIIO) BBICTABIISIETCS OIEHKA «3aUTEHOY» WM «HE
3a4TEHOY.

K npomesxcymounoii ammecmayuu O00Onyckaromcs moabKo CMmyOeHmul,
8bINONIHUBUIUE B8Ce BUObL  YuebHOU pabomovl, npedycMoOmpenHvle pabouell
npozpammou no oucyuniure « Dusuxa 6 npousBOOCMBEEHHbIX U MEXHOI0SULECKUX

npoyeccaxy (YCneuwHo eblNOIHUSUIUE U 3auUmusuiue 6ce 1a60opamopHvle pabonmul)



Ixanaa
Onucanue
OLICHUBAHUSA

BrinonHeHs! Bce BUABI yueOHOU paboThl, IPe1yCMOTPEHHbBIE yUeOHBIM ITJIAHOM.
CTyfaeHT JeMOHCTPUpPYET COOTBETCTBUE 3HAHUW, YMEHUN, HaBBIKOB
NpUBEICHHBIM B TaOnauIaX TMoKa3aTeliel, omepupyer MNpuoOpPETECHHBIMU
3auTeHo 3HAHUSIMU, YMEHUSIMU, HABBIKAMH, PUMEHSIET UX B CUTYyalUsX MOBBIIIEHHON
cnoxHocTd. [Ipu 3TOM MOTYT OBITH JOMYIIEHB HE3HAYUTEIHHBIC OIIUOKH,
HETOYHOCTH, 3aTPYAHEHUS MPU AHATUTUYECKUX OMEepalusix, NepeHoce 3HaHuu
Y yMEHUM Ha HOBBIE, HECTAHJAPTHBIC CUTYAIUH.

He BbmonneH oauH nim Gosiee BUOB y4eOHOW pabOTHI, MPEIyCMOTPEHHBIX
y4eOHbIM M1aHOM. CTYJIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
0 YMEHHM, HaBBIKOB IPHUBEIECHHBIM B TaONMIaX IOKa3aTesei, JOIMyCKaloTCs
© SATTEHO 3HAUUTENbHbIE OMIMOKH, IPOSBISAETCS OTCYTCTBUE 3HAHUM, YMEHUI, HAaBBIKOB
10 psAy MOKa3aTeseH, CTyACHT UCIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHUS IIPU

ONCpHUPOBAHNHU 3HAHUAMHA U YMCHUAMMU IIPU UX IICPECHOCC HA HOBBIC CUTYAIIUU.

Dopma npomercymouHol ammecmayuu: IK3amMeH.

[IpomexxyTouHas arrectanus o0ydarmuxcs B GopMe dK3aMeHa MPOBOUTCS
10 pe3yJibTaTaM BBITOJHEHHUS BCEX BHUIOB y4eOHON pabOThI, MPETyCMOTPEHHBIX
y4eOHBIM IIJIJAHOM IO JAaHHOW AWCIUIUIMHE (MOJIYJIO), TIPU 3TOM YYUTBHIBAIOTCS
pe3yNbTaThl TEKYIIETO KOHTPOJIS YCIEBaeMOCTH B TeueHue cemectpa. OreHka
CTETICHU JTOCTM)KCHHS OOYYaIOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTAaTOB OOYUYCHHUS IO
JTUCIUTUIMHE (MOJYJII0) TPOBOJUTCA TMpErnojiaBaTesieM, BEAyIIUM 3aHSITHS TI0
JTUCIUTIINHE (MOJIYJII0) METOZIOM DKCIIEPTHOM o1leHKH. [1o uToram npomexxyTouHon
aTTeCTallMM 10 JAWCHUIUIMHE (MOJYJI0O) BBICTABISETCS OIEHKA «OTIUYHOY,
«XOPOIIIOY, KYAOBIECTBOPUTEIHHO» UITH «HEYTOBICTBOPUTEIHLHOY.

K npomeosxcymounou ammecmayuu O0oOnyckaromcs moabKo CMyOeHmbl,
BbINONIHUBUIUE B8Ce BUObL  YYeOHOU pabomovl, npedycMoOmpenHvle paboueil
npozpammoi no oucyuniure « Pusuxka 6 nPou38O0O0CMBEEHHbIX U MEXHON0SUYECKUX
npoyeccaxy (yCnewHo blNOIHUSWIUE U 3auUmusuue 6ce 1abopamophvie pabomsoi)

HlIkana oyenusanusn Onucanue

Buinonnenvt  6ce  6uovi  yuebHnou pabomvl, npeoyCMOMpPeEHHblE
yuebnoim naamom. Cmyoewm OeMOHCmMpuUpyem coomeemcmeue
0 3HAHUL, YMEHUl, HABbLIKO8 NPUBCOEHHbIM 8 MAOIUYAX NOKA3amenel,
o onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUAMU, HABbIKAMU,
npumeHsiem ux 6 CUMyayusax novlueHHol crodxcHocmu. Ilpu smom

mozcym Obimb C)OI’lymeHbl He3HAaA4dumesibHovle OWM6KU, HemovYHocmu,




3ampyoOHeHUs Npu AHATUMUYECKUX ONepayusix, nepeHoce 3HaHuil u
VMeHUll Ha HOBble, HeCMAHOAPMHbLe CUMY AYUU.

Xopowo

Buvinonnenvt  6ce  6uodvt  yueOHoOU pabomul, npedyCMOmMpeHHblE
yueonvim — naanom. Cmyoewm — deMoOHCmpupyem — Heno.Hoe,
npasuibHoe  COOMGemMcmeue  3HAHUL,  YMEHUll,  HABbIKOG
npusedeHHbIM 8 mabauyax nokazameiet, 6o ecau npu 3mom oviiu
odonyuenvl 2-3 HecyujecmeeHHble OUUOKU.

Yooenemeopumenvro

Buvinonnenvt  6ce  6uodvt  yueOHoOU pabomul, npedyCMOmMpeHHblE
yueoHvim naanom. CmyoeHm OeMOHCmpUpyem CcoOmeemcmaue
3HAHUL, 8 KOMOPOM 0C8eujeHa OCHOBHAs, Haubojlee 8aiCHAsl Yacmb
mamepuana, Ho npu 3MoOM OONYULeHA 0OHA 3HAYUMENbHASL OWUOKA
UU HeMOYHOCMb.

Heyooenemsopumenvo

He 6vinonnen o00un uau 6Gonee 6udog yueOnou pabomul,
npeodycmMompeHuvix yueouvim nianom. CmyoeHm OeMoHcmpupyem
HeNnoJHoe COOMeencmeaue 3HaHUil, YMeHUll, HABbLIKO8 NPUBEOCHHBIM 8
mabauyax nokasamenel, OONYCKAIOMCS 3HAYUmMeNbHble OuUbKU,
NposAGIAemcs: OMCYmMcmeue 3HAHUU, YMEeHUll, HABbLIKO8 NO pAOY
nokasameinet, CmyoeHm UCnbIMbleaen 3HAYUmebHble 3ampyOHeHUs.
npu ONepuposanuy 3HAHUAMU U YMEHUAMU NPU UX NEPEHOCe HA HOBbLe
cumyayuu.

@DOHJT OIICHOYHBIX CPEACTB TPEACTABICH B NpwiokeHusx 1 u 2 k paboueit

porpaMMme.

7. YueOHO-MeTOAMYEeCKOE U HH(POPMAILIMOHHOE 00ecIeYeHue

AUCIUIIJINHBI.

a) OCHOBHAas JiUTeparypa:
1. T..Tpodumosa, «Kypc puzukm», 2012.
2. A.I'Yeptos, A.A.BopoObéB, «3anaunuk no ¢puszukey», 2008.

0) 1oMoTHUTEIbHAS JIUTEepaTypa:

1. H.I1.Kanamuaukos, M.A.CMmouasipeB «OcHoBbI Gpuzuku» Towm 1, 2003

2. 10.A.bpaxxkun, B.H.CuzsxoBa, A.M.Uebantok, «MexaHuka, J1abopaTOpHbIS
paboter NeNel101-109», 2003

3. 10.A.bpaxkun, E.b.Bonomunos, B.H.CusskoBa, «MonexyinspHas pusuka,
naboparopHbie padboThl NeNel18-126»

4. 1O.A.bpaxxkuH, JI.B.ba6akora, E.b.BosomuuoB u ap. «QJIeKTpUIECTBO U
MarHeTusM, jJaboparopasie padboTel NeNo201-211», 2005;



5. A.FO.My3biuka «OCHOBBI TEPMOJAMHAMUKHY, J1A0OPATOPHBIA MPaAKTHUKYM
312-22, 2008

6. B.IL.LKpacun, A.E. I'opckuii, B.B. Makcumenko u ap. «3JIEKTPOCTATUKAY,
nabopatopHslil mpaktukym 312-8, 2008

B) IPOrpaMMHoOe o0ecrieueHrne 1 HHTEPHET-PecypChl:

[TporpammHOE oOecrieueHne He IPeayCMOTPEHO.

[Tonme3usle  yueOHO-METOOUYECKHE W HH(POPMAIMOHHBIE  MAaTEpPHAIIBI
npeacTaBieHsbl Ha caite: https://old.mospolytech.ru/index.php?id=5345

8. MarepuaJIbHO-TEXHHYECKOE o0ecneuyeHue U CIUNINHBI.

¢ /[Be cnenumanu3upoBaHHble yueOHbIe JadopaTopun Kadenpsl «Dusuka» 1o
mexanuke: Aya. [1K314, TIK321, ocHamieHHble, B TOM YHCIIE, UCIOIb3yEMBIMU B
JaHHOW paboueld mporpamMme J1IabOpaTOPHBIMU yCTaHOBKaMu: «OnpeneneHue
IUIOTHOCTH Tem», «Mastauk MakcBemnay, «Ompenenenne Co/Cy meromom
Knemana-Jlezopmay.

e OHa crieruaIn3upoBaHHbIe yueOHbIe JabopaTopun Kadeapsl «Duznkay 1mo
anekTpomarnetusmy: aya. I11IK317, ocHallieHHas, B TOM 4HCIIi€, UCTIOJIb3YEMbIMU B
JaHHOW paboueil mporpamme J1abopaTOpHBIMH YcTaHOBKaMmH: «McciemoBanue
XapaKTePUCTHUK DJIEKTPOCTATHYECKOTO ToJish», «V3ydeHue 3aKOHOB IMOCTOSTHHOIO
ToKa», «/ccnenoBanne NeTIM TUCTEPE3UCa B PA3JIMUHBIX MaTEpUaIax».

9. Mertoanyeckune peKOMEHIALUH IS CAMOCTOSATEIbHOI padoThI
CTYACHTOB

Tewma 1. «BBenenue B puznyeckuii 1a0OpaTOPHBINA TPAKTUKYM).
CTyAeHT IOJKEH MOATOTOBUTHCS K YCTHOMY ONPOCY B XOJ€E MOATOTOBKH K
JIOTYCKY K JJabopaTopHO# paboTe, BHIMOIHUTH JIA0OPATOPHYIO paboTy U
IIOATOTOBUTHCS K IPEICTABICHUIO PE3YJIbTaTOB U3MEPEHUM Ha €€ 3alluTe.

Tema 2. «KuHemMaTHKa MOCTYIIATEIFHOTO ABHUKCHHS.
CTyAeHT TOJKEH MOATOTOBUTHCS K YCTHOMY OIIPOCY M PELIUTh 3aJa4H,
[pealaraéMple Ha CEMHUHAPCKUX 3aHATHUAX JUUIS1 CAMOCTOSATEIBHOTO PELICHHUS

Tewma 3. «/IuHaMuKa TOCTYIATETLHOTO JABMKCHHUS.
CTyIeHT NOJKEH MOATOTOBUTHCS K YCTHOMY OINPOCY M PELINTH 3a0a4H,
IpeIaraéMble Ha CEMUHAPCKUX 3aHATHUAX I CAMOCTOSITENIBHOTO PELIEHUS.
Tewma 4. «PaboTta 1 3HEprus B MOCTYyNATEIIbHOM JBUKEHUN.
CTyIeHT NOJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELINTh 3aJa4H,
IpeIaraéMble Ha CEMUHAPCKUX 3aHATHUAX I CAMOCTOSTENBHOTO PEIICHUS.

Tema 5. «KuHemartnka BpalaTeIbHOTO JBUKEHUS.
CTyAeHT TOJKEH MOArOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 3aa4H,
IpealaraéMple Ha CEMHUHAPCKUX 3aHATHAX JUUIS1 CAMOCTOATEIBHOTO PELICHHUS.

Tema 6. «/luHamMuKka BpamaTeIbHOTO ABMKSHUS.
CTyAeHT OKEH MOArOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 3aa4H,
IIpeUIaraéMple Ha CEMUHAPCKUX 3aHATUAX I CAMOCTOSTENBHOIO PEILICHUS.

Tewmsl 7,8. «OcHoBbI TepMoaunHAMUKHU (T]) 1 MOJIEKYJIIPHO-KUHETUYECKON
Teopun ctpoeHus Bemiectsa (MKT)».


https://old.mospolytech.ru/index.php?id=5345

CTyIeHT NOJKEH pellnTh 3a0a4M, IpeajlaracMble Ha CEMUHAPCKUX 3aHATUAX IS
CaMOCTOATEJBHOTO PELICHHUS, BHITOJIHUTH KOHTPOJIBHYIO U JJA0OPATOPHYIO padOThI
Y TIOJITOTOBHUTHCS K MIPEICTABICHUIO PE3YJIbTaTOB HA UX 3aIIMTE.

Tema 9. «Hanpsok€HHOCTD AMEKTPOCTATUYECKOTO OIS .
CTyAeHT T0JKEH MOATOTOBUTHCS K YCTHOMY OMPOCY, & TAKKE MOATOTOBUTHCS K
BBITIOJTHEHHUIO U 3aIlUTE J1TA0OpaTOPHON PadOTHI.

Tema 10. «IToTeH1man 31eKTpOCTaTUYECKOTO TOJISD.
CTyIeHT JOJKEH MOJATOTOBUTHCA K YCTHOMY OITPOCY, a TaKKE MOATOTOBUTHCS K
BBITIOJIHEHUIO U 3aIIUTE TAOOPATOPHOM padOTHI.

Tewma 11. «/IusneKTpUKU U TPOBOJHUKH B DIEKTPOCTATHKE.
CTyIEeHT JOJKEH MOJATOTOBUTHCS K YCTHOMY OITPOCY.

Tema 12. «3akOHBI HOCTOSTHHOTO TOKA.
CTyAeHT TOJKEH MTOATOTOBUTHCS K YCTHOMY ONPOCY, & TAKKE MOATOTOBUTHCS K
BBITIOJTHEHHUIO U 3aIUTE Ta00paTOpHOU pabOTHI.

Tema 13. «Marunetuszmy.
CTyAeHT I0JKEeH MOATOTOBUTHCS K YCTHOMY OMPOCY, a TAKIKE MOATOTOBUTHCA K
BBITIOJTHEHHUIO U 3aIUTE Ta00paTOpHOU pabOTHI.

Tema 14. «DnexTpoMarHuTHas UHIYKIUS.
CTyAeHT IOJKEH MOATOTOBUTHCS K YCTHOMY OMpPOCY.

Q. MeToanuyecKue peKOMeHIalluu AJIsl MpenoxaBarTe/is

YCTHBIN ONPOC MPOBOJUTCS HA JIEKIIMOHHBIX 3aHATUSX B BHUJIE TUCKYCCUU
MO TpeasiaraéMbIM BOMPOCAM U SBJISIETCSI MHTEPAKTUBHOW (POPMOM MPOBEACHUS
3aHsATUA. OH HokeH 3aHuMath He MeHee 30% BpeMEeHU JEKIIMOHHBIX 3aHSATHIA.
Bomnpockl 11 yCTHOrO orpoca »KenaTenbHO JTOBECTH 10 CTYAEHTOB 3apaHee, N0
JICKIIMOHHOTO HW3JIOKEHMsSI MaTepualia, TaK, YTOObl OHU CMOTJIM CaMOCTOSTEIHHO
MOATOTOBUTHCS K MPOBEICHUIO TUCKycchU. [Ipu o1ieHKe JTIeKTOp T0KEH YUYUTHIBATh
aKTUBHOCTb CTYJICHTOB U PE3YyJIbTATUBHOCTh X OTBETOB. [Tocie kaxmoil muckyccuu
OmpeNeaeTcsl TpyIna CTYyACHTOB, MOKA3aBIIMX HAWIy4dlIud pesyibrar. Kpome
ATOT0, YCTHBIA OMPOC TMPOBOJUTCS MPHU JOMyCKe K JlabopaTopHoi padote. B aTom
cily4dae pe3yJibTaT OICHUBACTCS MO JBYXOAJTLHOM ImiKaie: 3a4€T-He3aueT. Jo Tex
nop, ToKa He OyJeT MOoJTydeH 3a4éT, paboTa HE MOXKET CUMTATHCS 3alTUIIEHHOM.



AHHOTANUSI MPOTPAMMbI TUCHHUILUIHHBI: «PU3MKAa B MPOM3BOJACTBEHHBIX H
TEXHOJOTHYECKUX MPOIecCax»
a1 HanpasJjenust noaroropku 15.03.01 «KMammuHocTpoeHue)
I[Mpopuian: «O00py10BaHME ¥ TEXHOJOTHU CBAPOYHOT0 MPOU3BOACTBA»

1. Ieau u 3a7a4u AUCUUILIHHBI

K ocHOBHBIM 1eJISIM OCBOCHUS TUCIUTUIMHBI « DHU3HKa B TPOU3BOICTBEHHBIX
Y TEXHOJIOTUYECKUX MPOIIECCaxy CIeIyeT OTHECTH:
— @opMUpPOBaHNE HAYYHOTO MHUPOBO33PCHUS M COBPEMEHHOTO (hPM3MUECKOTO
MBIIIICHUS;
— MPpUOOpETeHNE MPAKTUYCCKUX HABBIKOB, HEOOXOAMUMBIX I H3YYCHHS
€CTECTBEHHOHAYYHBIX, 00MIETTPOPECCUOHABHBIX U CIICTIHATBHBIX TUCIUTLIAH
K ocHoBHBIM 3agayaM  OCBOCHHMs  JUCIHMIUIMHBEI  «Dm3uka B
MIPOU3BOJICTBEHHBIX U TEXHOJIOTHYECKUX MPOIECCaX» CIAEAYET OTHECTH:
— W3yuenue oOmiet ¢pu3nku B 00bEME, COOTBETCTBYIOMIEM KBaTU(UKAIINH
OakanaBpa

2.MecTo nucuMIUIMHbI B cTpyKType OII

JucuuminHa « Pr3uKa B TPOU3BOJICTBEHHBIX U TEXHOJOTMYECKUX MPOIIeccax»
otHocuTcsi K ©OazoBoit wuwactu (bl11) 6GasoBoro mwukina (bl) ocHoBHOM
oOpazoBaTenpHOM TporpaMmbl OakanaBpuata (OOII).

«Duznka» B3aMMOCBSA3aHA JIOTUUECKH U COJACPKATEIBHO-METOJUYECKU CO
cinenyromumu auctumarnaamu OOIT

B baszoeott uacmu 6azoeo2o yukia (b11):

—BrIciias matemaTuka;
—TeopeTnueckas MExaHUKa;
—DIIEKTPOTEXHUYECKHUE OCHOBBI MAIITMHOCTPOUTEIILHBIX TEXHOJIOTHI

3. Tpe0oBaHus K pe3yJbTaTaM O0CBOCHMS JUCHUIINHBI

B pesynbrare wusydeHus TUCHUIUIMHBI «®Pu3WKa B TPOU3BOACTBEHHBIX U
TEXHOJOTHYECKHUX MPOIECCax» CTYACHTHI JOJKHBI:

3HATH:

—OCHOBHBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

yMeThb:

— UCIOJIb30BaTh (PM3NYECKUE 3aKOHOMEPHOCTH B TPO(HECCHOHATIEHOM
JESITEIbHOCTH

BJIA/1ETh:

— croco0aMu UCIOJIb30BaHUS 3aKOHOB (PU3UKHU MPH PElIeHUH MPOodheCcCHOHATBHBIX
3a7a4



4.00b¢M AUCHUIIMHBI M BUJbI Y4e0HOH padoThI

Bup yyeOHo# padoThI Bcero yacos Cemectp
OO0uas TPyI0eMKOCTh 288 (8 3.e.) 1,2,3
AyYAUTOpPHBIE 3aHATHS 40 16,12,12
(Bcero)
B Tom uncie
JeKINH 20 8,6,6
IIpakTuyeckue 10 6,4,0
3aHATHA
JlabopaTopHbie 14 4,46
3aHATHS
CamocrosiTeIbHAA 248 92,96,60
padora
KypcoBasi padora HeT
KypcoBoii npoekT HeT
Bua npomexyrouHon 3auér, Ix3amMeH,
arTecTanuu IK3aMeEH
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[Tpunoxenue A.

CprKTypa H COACPKAHNUC TUCHUIIJINHBI «Pu3ukKa B NMPOU3BOJACTBCHHDBIX U TEXHOJOI'HIECCKHUX IPpOoHECCax»

no HampasiieHuro 15.03.01 «MamuHocTpoeHne»

[Tpoduns «OGopya0oBaHUEe U TEXHOJIOTHH CBAPOYHOI0 MPOU3BOCTBAY

(bakamaBp)

3ao4Has popma oOydeHUs

Buabl yueOHoi

padoThI,
® BKJIIOYasi
Ho 2| x 2 o
Me S | § 5| camocrosTennuylo OpPMBbI aTTECTALMHU
pa Paznen = | & E| padory cTy/eHTOB,
<%}
TeM O | = 8| wuTpymoemMKocTh B
yacax
J |II/C|Jla6 |CPC|3JIP| T | P |[K/P|YO|D | 3

Beenenne B pusnueckuit

JIa0OpPATOPHBIN MPAKTUKYM.

[Ipsimbie W KOCBEHHBIC (HU3HUECKHE
1 | M3Mepenus. O0paboTka pe3ynbTaToB 1 Cec 2 6 + +

U3MEPEHU H DKCIEPUMEHTAJIbHBIC cust

[IOTPELIHOCTH

BrimosniHeHne n1abopaTopHOil pabOTHI

«Onpesenenne MIOTHOCTH TE)
2 | KunemaTuka nocrynarejibHOro Cec

¥ 1 2 |1 16 oo+
JTBHKEHHS cust
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®usnuecknit Bektop. [loHsTue opra.
Teopusi oTHOCUTENBHOCTH [ anmues.
[TomoxkeHne u ero OTHOCUTEIBHOCTD.
TpaekTopuss MaTepUaIbHOM TOYKHU.
Cormnpukacaromasicsi IJIOCKOCTh U
colpuKacaromascs OKPY>KHOCTb.
DJIEMEHTApHOE  MEPEMEIICHHE U
NeMEHTapHbld  TyTh.  CKOpPOCTH
JIBW)KCHUSI U €€ OTHOCUTEIIBHOCTb.
[IpuHIMIT CyNIEpIIO3ULINKU IBUKECHUM.
Yckopenue. KacarensHoe 151
HOpMaJbHOE yCKopeHus. JlexkaproBa
cucremMa KOOp/AMHAT.
KuneMaruueckre 3aKOHbI IBUKEHUS.
[ToctynarensHO€ JBUKECHUE
abcomtotHo TBEpHoro Tena (ATT).

JAnHamuka MOCTYNaTeJIbHOI0
JABHKEHUS

[Tonsitue  cunbl.  AOGCOTIOTHOCTH
CUJIbl B KJIACCUYECKOM MEXAHUKE.
[IoHsATHS  paBHOACHCTBYIOLIEH U
coCcTOsiHUSL TOKOs. llepBblii 3aKOH
Hprorona. MHepumnanbHble CHUCTEMBI
orcuéra. Bropoi 3akoH Herorona u
3aKOH  BcemupHOro - tAroreHwus.
NMnysbc ¥ 3aKOH €r0 U3MEHEHUS.
Tperun 3aKOH HesroTona u
COXPAaHEHHWE HMIYJbCAa 3aMKHYTOU

Cec

CHs

16




20

cuctembl. lleHTp Macc cHUCTEMBI.
Y apbl U B3pbIBHI.

Pa6ora u JHeprus B
NOCTYNATEeIbHOM IBUKEHUH

[Tonsitue CHJIOBOTO TIOJIA.
DnemenTtapHas pabora u pabora Ha
KOHEYHOM TIEPEMEIICHHH.

Monnocts. Knnetnueckass sHeprus
M 3aKOH €€ wu3MeHeHus. Teopema
Kénura. IloTeHnManbHBIE CHUIIOBBIE
MoJsi W TOTEHUHAIbHAS JHEPIUsl.
3aKOH HW3MEHEHHS NOTEHIUAIbHOU
DHEPIUH. HenorenuunansHbie
CUJIOBBIE TIOJIAL. [Tome CHUJI
COIIPOTHUBIICHUS Kak puMep
HEMOTEHIHAIBHOTO CHUJIOBOTO ITOJIS.
Mexanuueckas 3HEprus M 3aKOH €€
W3MEHEHUS. KoncepBaTuBHbie
CHUCTEMBI.

Cec

CcHus

16

Kunemaruka
JABUKEHUSA

DJIEMEHTapHBIM Yroa MOBOPOTAa H
yrioBasg CKOpPOCTb. CBsA3b MEXIY
AJIEMEHTAPHBIM YIJIOM MOBOPOTa M
AJIEMEHTAPHBIM IIEPEMEILICHUEM.
CBs13p MEXIy YIVIOBOM M JIMHEHMHOU
CKOPOCTSIMH. YTJIOBOE YCKOPEHHUE.
KacarensHoe u HOpMaJIbHOE
YCKOpPEHUsT  BO  BpalllaTeJIbHOM

BpalaTeJbHOro

Cec

CHusd

16
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JIIBUOKEHUU. BpamarensHoe
nmwxkenne ATT. CoortHolueHue
MEXTY BpaliaTeIbHbIM 51

IMMOCTYNATCIIbHBIM IBHKCHUAMM.

JIMHAMUKA BPalIaTeJIbHOT0
ABHKEHHUS

MoMeHT umnysibca U MOMEHT CHJIBI.
3aKkoH U3MCHCHHUS MOMEHTA
MMITYJIbCA. OTHOCHTEIHLHOCTD
MOMEHTA HMITYJIbCA. MomeHT
MMIyJIbCA H  YTJIOBAs CKOPOCT.
MoOMEHT  WHEpLHUH. OcHoBHOE
ypaBHEHHUE TMHAMUKHA
BpamareiapHoro ABwkeHus ATT.
OceBrble MOMEHTBI UHEPILUU
HEKOTOPBIX Tel. Teopema IlITeiinepa.
Pabora u kuHeTHYeCKass SHEPTUsS BO
BpAIATEILHOM JIBYDKCHHU.
[Ipeneccus. Ananorus MEXTY
MOCTyNaTeIbHbBIM M BpalllaTeJIbHbIM
JIBYOKCHUSIMH.

Cec
cus

16

5,6

Brinonxnenue nadopaTopHoi paboThI
«MasgTtHuk Makcgeiay

Cec
cus

Ntoro o 1 cemecTpy:

92

OcnoBbl Tepmogunamukn (T])
[Tpenmer T/I. Pa6oTa u Temo. T/
napametpsl U T/l cocTosiHue.
PaBHOBecHbIE 1 HEpaBHOBECHbIE T/1
cocrosinus. I'a3. Temneparypa Kak

Cec
cus

45
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byukIus paBHoBecHOTO T/J]
COCTOSIHUSI. Y PABHEHUE COCTOSIHUS.
WNneanbHbi ra3. BHyTpeHHsISA
sHeprus kak GyHkiums T/
COCTOsIHMA: nepBoe Havyaio T/1.
TermoéMKoCTH UAeaIbHOro ra3a B
pa3nu4HbBIX Tporeccax. OOpaTumsbie
1 HeoOpaTuMbIe Tipoliecchl. BTopoe
Hayano T/[. DuTponus. Bo3pacranue
SHTPOIUU B HEPABHOBECHBIX
IIPOIIECCAX U30JIMPOBAHHOU
CHUCTEMBI.

OCHOBBI MOJIEKYJISIPHO-
KMHETHY€eCKOH TEOPHUH CTPOCHUS
Bemecrsa (MKT)

Yucno Aoraapo. Pazmepsl
MOJIEKYJI. Dproaudeckas Teopema.
3aKOH O paBHOM paclpeAeICHUN
HHEPrUu TEIMJIOBOTO JIBUKEHHUS B
COCTOSIHUU TEIJIOBOTO PABHOBECHSI.
W eanpHbI ra3 ¢ TOYKHA 3pEHUS
MKT. BHyTpeHHss 3HEeprus
MJICAJIbHOIO Ta3a v €ro
TEIUIOEMKOCTH B Pa3INYHbIX
npoueccax ¢ Touku 3peHust MKT

Cec

CHs

45

7,8

Brimonaerne nabopatopHoi paboOThI
«Onpenenenue otHomeHus Cy/Cy
s Bo3ayxa weroaoM Kiemana-
Jlezopmany

Cec

CHs
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Hroro no 2 cemecTpy:

96

HanpsikéHHOCTD
3JIEKTPOCTATHYECKOT0 MOJIsI
DIIEKTPUYECKHUM 3aps] KAK UCTOUHUK
AIEKTPOCTATUYECKOTO MOJIsA. 3aKOH
Kymona. [IpuHnumns!
OJIN3KOJICUCTBUS U JATbHOJACHCTBUS.
[TonsiTHe (pr3MUECKOro MoJsl.
DIIEKTPOCTATUYECKOE MOJIE KAK
YaCTHBIN ciydaid (pU3NUECKOro MOJIs.
MareMatuyeckue mnoss Kak crnocod
OMMCAHUs HEMPEPHIBHO
pacnpenes€HHON MaTEPHH.
Hanpsk€HHOCTB Kak cuioBast
XapaKTEPUCTUKA AJIEKTPUUECKOTO
noJis. [IpuHuun cynepno3unumn
AIEKTPUYECKUX TIOJIEN B
MPUMEHEHUU K HaNPsHKEHHOCTH.
[Tone nunomnst. OcobeHHOCTH
CUJIOBBIX JIMHUM MOJIS
HANPSKEHHOCTHU
anekTpocratnyeckoro noss. [lotok
BEKTOpA HAPSHKEHHOCTU. Teopema
Octporpajackoro-I'aycca (OI') B
BakyyMe. [Ipumenenue teopemsr OI'
JUIA pacy€ra HanpsKEHHOCTH
pacrnpeaeaEéHHbIX HCTOUHHUKOB.

Cec
cus

10

IMorenumagn JNICKTPOCTATHICCKOIO
moJid

Cec

CHs
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[ToTeHIIMaNBHOCTD

IIEKTPOCTATUYECKOTO TOJIA.
[loTeHnman Kak DHEPreTUYecKas
XapaKTEpUCTHKA

JeKTpocTaTnyeckoro moius. Ces3b
MEXITY HaIPSHKEHHOCTBEO "
IIOTEHIIUAJIOM. [IpyrHIMD

CYTIEPIO3HIINUA IIEKTPOCTATUIECKUX
noJiel B MPUMEHEHUU K TIOTEHIHAITY.
Hanpsioxenue. Pabota
AIIEKTPOCTATUYCCKUX CHII Ha
MepeMEIleHU  MPOOHOTO  3apsja.
OHeprusi CUCTEMBI 3apsiI0B.

BrinonHenue n1abopatopHoi paboThI

Cec
12 | «MccnenoBanue XapaKTEePUCTUK cHst 3
AJIEKTPOCTATUYECKOTO TOJISD
JU3JIeKTPUKA H TPOBOJIHUKH B
3JIeKTPOCTATHKE
JnsnexTpuueckas cpena.
[Tonspuzanms. Jlusnexrpruueckas
BOCIIpUUMYHBOCTE. Teopema OI' B
JIADJIEKTPUKE. Jusnexrpruueckas
11 | npoHUIIAEMOCTb. DIEeKTpUUYECKOe 10

cmenienne  (uHaykuws). [lonsarue
AIEKTPOCTATUYECKOTO ITPOBOJHUKA.
Pacnpenenenne 3apsga 1o ero
ITIOBEPXHOCTH. DIeKTpUIecKas
EMKOCTb YEAUHEHHOI'O MPOBOIHUKA.
B3anmnuas €MKOCTb JIBYX
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IIPOBOJHHKOB. KOHI[GHC&TOPBI.
QHCPFHH QJICKTPHUICCKOI'O I10JIA.

12

3aKOHBI MOCTOSIHHOTO TOKA

BekTop miotHocTH TOKa. CHila TOKa.
3akon Oma B nuddepeHranbHoMl
dbopme. VYaenpbHOE COMPOTHUBIICHUE
cpenbl. 3akoH OMa B MHTETpaJIbHON
dbopme. ConpoTHBICHUE YyuacTKa
Ienyd.  DJIEKTPOABMKYINAs  CHJIa
(BAC) yuactka. 3akoH Jlxoymsi-
JleHma B WHTErpalbHOM W B
nuddepennnanbHON popmax.

Cec

CcHusl

10

12

BrinonHenne 1abopaTopHoi paboThI
«/3yueHne 3aKOHOB MOCTOSIHHOTO
TOKa»

Cec
cus

13

Marnerusm

MarsuTHoOE I10JI€ U €r0 BO3JIEUCTBUE
Ha JABwkKyummecs 3apsasl.  Cuiia
JlopeHua. MarauTtHass HMHIYKIHS.
Cuia Amnepa. MarHuTHBIE MOMEHT
Y BO3JICHCTBUE HA HEFO MAarHUTHOIO
noJist. VICTOUHMKY MarHUTHOTO TOJIS.
3akoH buo-Casapa-Jlannaca.
MaruautHbiii motok. Teopema OI" qyst
MarHuTHoro mois. PabGorta cuiel
Ammnepa. 3aKOH TOJHOTO TOKa H
¢usnueckass Teopema CrTokca B
BAKyyMe u B MarHeTuKe.
Hanpsik€HHOCTP MAarHUTHOIO ITOJIS.

Cec
cus

10
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MarauTtHass BOCHPUUMYHMBOCTH H
MarHuTHas MIPOHUIIAEMOCTb.
JluHeiiHple MarHeTuku (oua- |
napamMarHeTMKM) W HEJUHEHHBIC
MarHeTUKu (beppomMarHeTukm).
HamarnnumBanue
(beppoOMarHeTUKOB: KpHUBast
HaYaIbHOU HaMarHUYeHHOCTH,
npeaebHas U HEelpeaeabHbIC TETIH
rucrepesnca. JKEcTkue u MArKue
MarHETHKH.

BrinonHenue n1abopaTopHoi paboThI

13 | «MccnenoBaHue MeT/Iv TUCTEpE3Hca B SI:; 4 +
pPa3IMYHBIX MaTepraIax»
DJIeKTPOMATHUTHASI MHAYKIIMS
3akon ®apanes u npaswio JleHia.
14 BuxpeBoe  dneKTpHueckoe — TOJIE. Cec 10 +
CamMouHayKuus. ITepexoHbie cus
IIPOLIECCHI B DJIEKTPUYECKOW ILEIH.
DHeprusi MarHUTHOTO TOJISI.
Htoro mo 3 cemecTpy: 0 60 1

3aBenyrommii kaheapoun
«Dusuka»

mpod., a.¢.-M.H.

W /Kpacun B.IT./
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[Mpunoxenne 1 k
. 5 paboueli mporpamMme
MHHHUCTEPCTBO HAVYKU U BBICIHEI'O OBPA3OBAHIS POCCUUCKOUN OENEPAIIVN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUME BBICIIIEI'O OBPA3SOBAHI S
«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noarorosku: 15.03.01
«MammHoCTpOEeHHUEN

OII (mpodub):
«O00opyI0BaHUE U TEXHOJIOTUU CBAPOYHOIO MTPOU3BOACTBA»
dopma 00yueHusI: 3a0UHas

Bun npodeccuonanshoii nestensuoctd: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa «Dusukay

®OH/I OHEHOYHBIX CPEJICTB

MO JUCLUTIJIAHE
«Dusuka B NMPOU3BOACTBCHHBLIX U TEXHOJOI'MYECCKHUX IIPpoLECCAX)

Cocras: |. [Taciopt ¢oH1a OIIEHOUHBIX CPE/ICTB

I. Oncanue OlEHOYHBIX CPENICTB:
KOMILIEKTBI KOHTPOJIbHBIX padboT (K/P)
BOITPOCHI IO T€MaM JIUCIMIUIUHBI K ycTHOMY ompocy (YO)
pUMEPHBIE BOMIPOCHI TS 3aIUThI JabopatopHO# paboTs (3JIP)
oOpaserr Ousera AJi1 SK3aMeHa, BOMTPOCHI IS MOATOTOBKH K dK3aMeHy ()
oOpazer 6unera 11 3a4€ra, BOIPOCHI ISl MOATOTOBKH K 3a4€Ty (3)

agbrwbE

CocrTaBuTeiu:

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

Mocksa, 2021 rox
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HACHOPT ®OHAA OHEHOYHBIX CPE/ICTB

Tabmuma 1

du3uka B HNPOU3BOJACTBCHHBIX M TEXHOJOI'MYCCKHUX NTpoHeccax

dI'"OC BO 15.03.01 «MamuHoCTpOEHUE»

B npoiiecce ocBOeHUS TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U AEMOHCTPUPYET ClieyIolIre 00menpogeccuoHalIbHbIe KOMIETeHIHHN:

KOMIIETEHIIUHU IlepeyeHb KOMIIOHEHTOB TexHoJorus @dopma  |CTeneHH YPOBHeH 0CBOCHHS
NH- D®OPMYJINPOB- ¢dopmMupoBaHM  [OLIEHOY  [KOMIIETEHI MM
JEKC KA 51 HOTI'0
KOMIIETEHIIUI  [CPeACTB
OIIK-1 cnocobnocmy 3HATD: TIEKIIHS, YO ba3oBblii ypoBeHb:
UCNOIbL3068aAMD OCHOBHBIE 3aKOHBI U MOHATUS (DU3MKU U OCHOBHBIE [camocTosiTenbH  [3JIP, BOCIPOM3BOICTBO MOJyUYEHHBIX
OCHOGHbIE (bu3nIecKre METOIbI UCCIIEIOBAHUSI. ast paborTa, KP, BHAHUI B XOJI€ TEKYIIETO
BAKOHOMEPHOCMU, YMmern: CEMHHAPCKHE €] KOHTPOJIS U TPOMEKYTOUHON
Oeticmsyrowue 6 [IPUMEHSTh 3HAHUS 110 PU3UKE K PEIICHUIO BaHSATHS, aTTecTalluu
npoyecce MPaKTUYECKHUX 3a]a4, UCTIOTb30BaTh BBITIOJIHEHHE [loBbIlIEHHBIH YPOBEHB:
1320MO61eHUs MaTeMaTHYeCKU anmnapar npu BeIBOAE pU3MUECKUX  [TabOpaTOpHBIX YMeHue HECTaHJapTHO
MawuHocmpoumens — 3aKOHOB, TUIAHUPOBATH U BBIMOIHITH Y4eOHOE pador OTBEUaTh HAa IIOCTaBJICHHBIE
HbLX uzoenull PKCIEPUMEHTAIBHOE U TEOPETUIECKOE BOIIPOCHI
mpebyemoco vccaenoBaHue GU3UUECKUX SIBICHUH.
Kauecmsa, Biagerb:
3adanHo2o CHUCTEMOM TEOpEeTHYECKHX 3HaHUM 1o (Qu3uKe,
Kouuecmada npu METOJONIoTME W MeTojamMu  (PU3UYECKOTO
HauMeHbUUX DKCIIEPUMEHTA, HaBbIKAMHM PEIIEHUS KOHKPETHBIX
sampamax 3ajjad U3 pPa3HbIX oOnacTeil (U3MKM Ha YpOBHE,
00OUeCmeenHH020 COOTBETCTBYIOIIEM TpeOOBaHUSIM
mpyoa oO1enpodeccuoHaTbHON MOATOTOBKH OakanaBpa 1mo
HAITDABICHHUTO
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OIIMCAHHUE ONEHOYHbBIX CPEJACTB

[punoxenne 2
K paboueii mporpamme

Hepeqeﬂb OLCHOYHBIX CPEACTB I10 JUCHUILJINHE «Puszuka B NMPOU3BOJACTBCHHBIX H

TEXHOJOINIECKUX IIpoueccax»

HaunmenoBan
N e [IpencraBnenue
o
OC | onenouroro Kparkas xapakTepHcTHKa OLIEHOYHOT'O CPEACTBa OLCHOYHOIO CPCICTBA
B ®OC
cpexacTsa
Kontponbnas |CpeacTtBo  HpOBEpKHU MEHUIl  TPHUMEHATH
p pea POBEp Y p KOMITUIEKT KOHTPOJILHBIX
1 pabora MOJIy4CHHBIC  3HAHWS  JUIS  peIICHHs]  3a1a4 .
3aJlaHu# M0 BapHaHTaM
(K/P) OTIpEICIEHHOTO TUIIA TI0 TEME UITU Pa3iey
CpeAcTBO  KOHTpOIA,  OPraHM30BaHHOE  Kak
creruaibHas Oeceqa neJarornyeckoro paboTHUKA C Bompocs: 1o
YcTHBIN onpoc (00yUYaIOIUMCHUSI Ha TEMBbI, CBA3aHHBIE C H3y4aeMoi
1 . TeMam/paszaenam
(YO) MUCHUIIIIMHOM, W pacCYUTAaHHOE Ha BBIICHEHUE [ ——
o0beMa 3HaHUN 00YYaIOIIErocs Mo ONpeneICHHOMY
paszueny, Teme, mpobiemMe u T.11.
3 CpencTBO TMPOBEPKH YMEHUH W HABBIKOB II0
amura
1360 I;lTo Hoji [ACTIONB30BAHMIO naboparopHoro obopyaoBanus u | I[IpumepHbIe BOIPOCHI
2 p£60T1}:,)1 M3MEPUTEIbHBIX puOOpPOB, o0paboTke JUTSL 3QIUThI
(3]1P) HKCIIEPUMEHTAJIbHBIX JTaHHBIX W HMX CPaBHEHHUIO C | JTabOpaTOpHBIX paboT
TEOPETUICCKUMH pacueTaMu
CpencTBO MPOBEACHUS MPOMEKYTOYHOM aTTECTAIlUU Bomnpocs! qist
3 3auer MO pe3yJbTaTaM BBITIOJHEHHUS BCEX BHJOB YYeOHOH | MOJTrOTOBKH K 3a4€Ty,
3) paboThl B TEYEHUH CEMECTpa C IPOCTABICHHEM MIPUMEPHI 3a4E€THBIX
OIICHKH «3aYTEHO» HIIU «HE 3a4TCHO» OuneToB
CpencTBO MPOBEICHUS MPOMEKYTOYHON aTTeCTaI[UN
P P p Y o Bomnpocsr qs
0 pe3yJibTaTaM BBITIOJHEHHUS BCEX BHJIOB YUeOHOI
MTOJITOTOBKH K 3K3aMeHY,
4 Dk3aMeH  [pabOThl B TEUEHHUH CEMeCTpa C MPOCTABICHUEM HOHMEDEL
D) OIICHKH «OTIIUIHOY, «XOpOILIOY, PHMEp
9K3aMECHAIIMOHHBIX
«(YZIOBIIETBOPUTEIHHO WIH
OuneToB

KHCYIOBJICTBOPHUTECIBHO»
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MUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA30OBAHMS POCCUICKOM ®EIEPALIUA
DdenepanbHOE roCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKICHUE BBICIIET0 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET

Hanpasnenue noarotroBku:

15.03.01 «MamuHOCTpOCHUEY
OII (mpoduinp): «O60pyI0BaHNE U TEXHOJIOTUN CBAPOUYHOTO MTPOU3BOACTBAY

KommuiekT 3aanuid 1711 KOHTPOJIbLHOU PadoThI

110 JUCIIUIIJINHEC «®Puszuka B MPONU3BOACTBCHHBIX U TCXHOJIOTMICCKHUX IIPOLIECCaAX»
(HaUMEHOBaHUE JMCLUIUIHBI)

CDOpMCZ meKyuweco KOHmpoJia, npoeepAruasi CmMeneHb OC60EHUA KOMNENEHYUU
OIlIK-1

Tema ... Kunemamuxka nocmynamenbHo20 08UMHCEHUA

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATUKA
JIBymMepHOE JBUKEHHE TEla OIUCBHIBACTCS CIECLYIOIIMMH 3aKOHAMH JBUKCHHUS:

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

MIPOEKIIMU YCKOpEeHUS; 4) KacaTeabHOE YCKOPEHHE; 5) HOpMaIbHOE YCKOPEHHE; 6) painyC KPUBU3HBI
TPacKTOpUU

BAPUAHT 2
KOHTPOJIBHAA PABOTA Nel: KHHEMATHUKA
JIByMepHOE IBHKEHHE TEJIa ONMCBIBAECTCS CICAYIOIUMHU 3aKOHAMU JABUKCHU:

x(t)=1-143t+0,4t%; y(t)=23+17t+0,5t°

X,y JaHBI B METpax, t — B CEKyHax.

Omnpenenure B MOMEHT BpeMeHH t=5 C: 1) xoopauHaThl Tena; 2) MPOEKIMHU CKOPOCTU Tena; 3)
MIPOEKINH YCKOPEHUs; 4) KacaTelbHOE YCKOpEHHe; 5) HOpMaJIbHOE YCKOPEHHE; 6) painyc KPUBU3HBI
TpPaeKTOpUU

BAPHUAHT 3
KOHTPOJIBHAXI PABOTA Nel: KHHEMATHKA
JIByMepHO€E IBHKEHHE TeJla ONKMCBIBACTCS CIEAYIOIUMU 3aKOHAMU JABUKCHUS:

x(t)=25+01t+6,5t; y(t)=75+66t—17t>

X,y IaHbI B METpax, t — B CEKyHIax.

Omnpenenure B MOMEHT BpeMeHH t=34 C: 1) koopauHaThl Teja; 2) MPOEKIMUA CKOPOCTH Tena; 3)
IIPOEKIUH YCKOPEHNUs; 4) KacaTeIbHOE YCKOPEHHE; 5) HOpMaJIbHOE YCKOPEHHE; 6) painyc KPUBU3HBI
TpacKTOpUHU
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BAPUAHT 4
KOHTPOJIBHAA PABOTA Nel: KHHEMATHKA
JIByMepHOE IBHKEHHE TEJla ONMCBIBACTCS CICAYIOIUMHU 3aKOHAMU JABUKCHU:

x(t)=—23—9t+4,5t%; y(t)=—75+ 63t +34t*

X,y IlaHbI B MeTpax, t — B ceKyHIax.

Omnpenenure B MoMeHT Bpemenu t=10 C: 1) koopauHaThl Tena; 2) MPOCKIUU CKOPOCTU Tena; 3)
MPOEKIUH YCKOPEHUsT; 4) KacaTelIbHOE YCKOPEHHE; 5) HOPMaIbHOE YCKOPEHHE; 6) painyc KPUBU3HBI
TPACKTOPUU

Tema ... ﬂuuamuka nocmynamesjibHo2co osuIICeHUA.

Bapuanr 1

3a kakoe Bpems t COCKOIB3HET C HAKIIOHHON INIOCKOCTH UIMHOM S ¢ yIJIoM HakJIoHa f Telno, eciu
OHO JIBMJKETCSI PABHOMEPHO 110 HAKJIOHHOM IUIOCKOCTH € YIVIOM HakjoHa ¢? HadanpHas CKOpOCTb
TeJla paBHA HYJIIO.

Bapuanr 2

Ha HemoBrXHBII 1ap HajleTaeT CO CKOPOCThIO Vo IIap, Macca KOTOPOro B n pa3 O0JbIIE MacChl
HEMOJABMKHOrO Imapa. Haligure cooTHOLIEHHE CKOPOCTEH ILApoB IOCIE YIPYroro LEHTPAIbHOIO
ynapa k ckopoctu Vo.

Bapuant 3

Jlensinas ropka coctaBisieT ¢ ropu3oHToM yros o = 10°. Ilo Hell myckaroT BBepX KaMeHb, KOTOPBIH
MOTHSBIINCH HA HEKOTOPYIO BBICOTY, COCKAJIB3BIBACT 110 TOMY K€ ITyTH BHU3. KakoB KodpGuIment
TPEHUs L, €CTH BpeMsl cIiycka B N = 2 pa3a 0oJibllle BpeMeHHU noabéma?

Bapmuanr 4

K muTH mofBernena rups. Eciu MogHUMATh 3Ty THPIO ¢ YCKOPEHHeM a1 =2 M/C?, TO HaTsSKeHHe HUTH
OyzeT BJBOE MEHbIILIE TOrO HANpPsHKEHUS, P KOTOPOM HUTH pa3pbiBaeTcs. C KaKUM YCKOPEHHUEM a2
Haao MmogHUMaThb 3Ty T'Mplo, 4TOOBI HUTh pas3opBaiach.

Tema ...Paboma u 3nepzus ¢ nocmynameibHOM 08UHCEHUU
Bapmuanr 1

Ornpenenrure MTHOBEHHYIO MOIIIHOCTb, Pa3BUBAEMYIO CHUJION F= 2] +3K (H), xoTopas neiicTByeT

Ha MaTepUAITBHYIO TOUKY, IBIKYIIYIOCS CO CKOPOCTBIO 1 :L57_4T (m/c).

Bapmuanr 2

JIBa Tpy3a, Macchl KOTOPBIX OTHOCATCA Kak 1:4, COEIMHEHBI CXKAaTOW NPYKMHOM W JeXaT Ha
TOPU3OHTAIIBHOM IIOBEPXHOCTH cTosa. IIpu pacnpsmMiIeHUM MNpyKUHBI TI'Py3 MEHBIIEH MAacChl
noyiydaeT kuHerndeckyro sHepruio 40 Jx. Uemy npu 3ToM Obljia paBHA MOTEHIMAIbHAS SHEPTHUS
C)KaTOM MpY>KUHBI?

Bapuanr 3

ITyns maccoit 10r, neTsiimas ropu30HTaIbHO co ckopocThio 200 M/c, monaaaeT B A€PEBSIHHBIN OpyCOK
Maccoi 5 Kr, Jiexalinii Ha CToJIe U YJAep>KUBAaeMbIi MpYyKHUHOI ¢ skecTKocThio 2 KH/M . Uemy paBHa
MaKkcuMalbHas qedopmanus npyxunsl? TpeHue He yUuThIBaTh.

Bapuanr 4
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PaGora Bcex cuil, NEHCTBYIOIIMX Ha Tella CUCTEMbI, IIPU MEPEX0Ae U3 MEPBOr0 MEXaHUYECKOTO
COCTOSIHUS BO BTOpOE oKka3anack paBHoi 123 Jx. [Ipu 3Tom paboTa MOTEHIMANBHBIX CHII OblIa paBHA
300 Ik, a paboTta AMCCUNATHUBHBIX CHJI OKa3anach paBHoW -13,8 JIx. Ha ckoibko mM3MeHHMIIaCh
KMHETUYECKasi SHEPTUsI CUCTEMBI?

Tema ... /[lunamuxa epauwiamenbHozo 08u;ceHus.

Bapuant 1

MaxoBHK BpaIaeTcs Mo 3aKOHY, BrIpakaeMoMy ypaBHeHueM ¢=A+Bt+Ct%, rne A=2pan,
B=16 pan/c, C=-2pan/c’>. MOMEHT HHEPIIMM MaXOBUKa paBeH SOKr-M?. HaiiTu MOMEHT cuu,
JEHUCTBYIOIIMX HAa MaXOBUK (BpaILlalOIINi MOMEHT) B MOMEHT BpemeHu t=1c.

Bapuanr 2

CromHoM nuMHAp Maccoil M=4 Kr kaTUTcs 6€3 CKOJIbKEHHsI [0 TOPU30HTAIbHON
noBepxHocTu. JInHeiHas ckopocThk ocH IIMHpPa paBHa 1 M/c. Onpenenure NOIHYO
KMHETHUYECKYI0 SHEPIHIO LIMIUHIPA.

Bapuant 3

Ha mumuHap, KOTOpBIi MOXKET BpallaThCsi OKOJIO TOPU30HTAILHON OCH, HAMOTaHa HUTh. K
KOHITY HUTH TPUBS3aH TPYy3UK Maccoii M=0.1 Kr, KOTOpPBI MOXeT CBOOOTHO orycKaThes. Cunras
MOMEHT MHEpPIHH IUIMHAPA paBHbIM 0.02 KI-M2, OIpeeuTe YCKOPEHHe TPy3HUKa.

Bapuanr 4

JIBa mapuka Maccamu M=10 I CKpeIIeHbl TOHKMM HEBECOMBIM CTEP)KHEM JIUHON 1=20cM.
Ompenenure MOMEHT MHEpUUU | CHCTEMBI OTHOCHUTEIBHO OCH, MEPINEHIUKYISIPHOU CTEPKHIO H
MPOXOIAIIECH Yyepe3 TOUKY CTEP>KHS, ACTSIIEeH ero JUIMHY B OTHOIIEHUU 1:2.

Tema ... Tepmoounamuka
Bapmuanr 1

Paccunraiite ¢ TOYHOCTBIO 10 OJTHOM COTOM ITPOLIEHTA OTHOIIEHHE KHHETUYECKOM SHEPTUU
OJTHOT'O MOJISI ra3a Kak I1eJIoro, K ero padoTe HaJl OKpY>KEHHEM, €CII OH, PaCLIUPSsACh
m306apuyecku 1o napaenreM 10° [1a, paBHOMEPHO JBUTall HOPIIEHb CO CKOPOCTHIO 50 M/C B
teuenue 0,1 c. Tlnomaas nopmms 10 cM2, MonspHas Macca rasa 18 r/Monb. (KMHETHYECKas SHeprus
MPOTSHKEHHOTO TEJa OMPEEIIIeTCs IO CKOPOCTH €ro IIEHTpa Macc)

Bapuant 2
TepMomeTpuueckuil nmapaMmerp HaeanbHO razoBoro tepMomerpa paseH 2400 enunun CHU. Yemy
paBHa Temreparypa Llenbcust cucremsi?

Bapuant 3

Kenesznonopoxuslit BaroH maccoit M=30 TOHH, ABMXKYIIMICS CO CKOPOCThIO U=5 M/C
CTAJIKUBAETCS CO CBOOOIHO CTOSAIIMM TaKUM K€ BarOHOM U CIeTisieTcs ¢ HUM. Kak u3meHurcs
BHYTPEHHSS SHEPTHUsl BarOHOB B pe3ysibTaTe CTOJKHOBEHUS? OTBET 1aTh B METAKOYJIISAX C
TouHocThio 710 0,01 MJIx
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Bapuanr 4

JlBa Moist ueanibHOro rasza npu temneparype T=300 K u3orepmudeckn yBeauumim cBoi 00bEM B 3
pasa. Halinure n3meHenne cBo00JHOI sHepruu raza. OTBET 1aiiTe B KMIODKOYIAX C TOYHOCTHIO JI0
0,01 xIx

Tema ... Monekyaapuo-Kunemu4ueckas meopus

Bapuanr 1

IIpu Temneparype T = 300 K mnotHOCTb Ta3a p = 1,2 kr/M, a cpeHssa KBagpaTHIHAS CKOPOCTH
moutekyn V = 500 m/c. HaliTu KOHIIEHTpAIMio MOJICKYJI Ta3a.

Bapuanr 2
BBIYHCITUTE TIIOTHOCTH BOJIOPO/Ia, €CITH U3BECTHO, UTO YHCII0 ero MoJieKyJ N B cocy e BIBOE OOJIbIIe
grcna ABoraapo Na, a 066ém cocyna V =40 .

Bapuant 3
OnpenenuTh CPEIHIOI KHHETHUECKYKO SHEPTHI0 MOCTYNATENbHOTO JBHYKEHHS MOJIEKYIIbI
MI€abHOTO Ta3a, ey TpH JaBneHnn P = 2-10° Ila koHneHTpanus Monekya raza N = 5-10%° M3,

Bapuanr 4
Panonossie Banusl cogepskar N = 1,8-10° aromos pajona Ha 066éM Boas! V = 1 am®. Ha ckonbko
MOJIEKYJI BOJbI IPUXOAUTCS OJJUH aTOM pajioHa?

Tema ...Hanpascénnocmo, nomenyuann.
Bapmuanr 1

DneKTpuuecKkoe MoJjie 00pa30BaHO PABHOMEPHO 3apsKEHHBIM JIMCKOM pajadyca 2 M C
MOBEPXHOCTHOH TIOTHOCTBIO 3apsina 4 MkKim/cm?  OmnpejenuTh KaKyl CKOPOCTH MOJYHHUT
MepBOHAYAJIbHO HEIOABMKHBIN AJIEKTPOH, IPUOIHNKASCh K JUCKY IO €r0 OCH OT PaccTosiHUsS 4 MM 10
paccTosiHHS | MM JI0 IIEHTpa JHCKa.

Bapmuanr 2
[ToTeHIHAl 3IEKTPOCTATHIECKOTO TIOJIST K3MEHSETCS 10 3aKOHY ¢(x,Y)=-AIn(X/a)+ B+, tae
A=1 B,B=1 B/m,a=1 cm. OnpenenuTh HaMPsHKEHHOCTH AJIEKTPOCTATHYECKOTOo ToJIs pu x=a, Y=1,5a.

Bapuanr 3
Ornpenenutb HANPSHKEHHOCTh, CO3JaHHYI0 PABHOMEPHO 3apSKEHHBIM TOHKUM JUCKOM
paauyca 2 M, 3apsa KoToporo paseH 3 HKII, Ha ero ocu Ha pacCTOSSHUM | MM OT IIEHTpa AUCKA.

Bapmuanr 4

Tpu TOUEUHBIX OJIMHAKOBBIX 3apsiaa BeanunHo 1 HKI HauMHAOT ABUTaThCS MO
JNEWCTBUEM CHJI B3AMMHOTO OTTaJIKUBAHMS U3 BEPIIMH MIPABUIIBHOTO TPEYTOJIBHUKA CO CTOpOHOM 10
cM. ONpenennTh NX NpeeTbHYI0 CKOPOCTh, €CITH Macca KaXIo# JacTHIsl papHa 107 r.

TeMma ...3aK0HbI NOCMOAHHO20 MOKA.
Bapuanrt 1
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BbyrcnuTh MOrpeniHocTh, BOSHUKAIONIYIO TIPU U3MEPEHHUH CONPOTUBIIEHUSI R ¢ moMoIibio
CXEMbI, yka3zaHHOM Ha pucyHke. ConporusieHue ammepmerpa Ra = 1 MOM, compoTuBieHue
BosibT™MeTpa Ry = 1 kOwM. [Tokazanus BoasT™eTpa Uy = 5 B. [Tokazanus ammnepmerpa la =5 mA.

\/
il R A

Bapuanr 2

Cuna Toka |B mpoBOIHUKE MeHSeTCs BO BpeMeHHM TI0 3akoHy |=3+8t%; rie Isbipaxkeno B
amrepax, t- B cekynaax. Kakoe kommuecTBo anexkrpuyectsa QupoxoIuT yepes nonepeyHoe ceyeHue
IIPOBOJIHUKA 3a Bpems oT {,=3c not,=5¢? .

Bapuanr 3

DneKTpoJABUraTeb MUTAETCS OT ceTH ¢ HanpsbkeHneM U=24 B. Uemy paBHa MOIIIHOCTb HA
BaJly JIBUraTesIsl IpH MIPOTEKaHUU IO ero 0OMOTKe Toka =8 A, eciii U3BECTHO, YTO MPH MOJIHOM
3aTOpPMaKUBAaHUU SIKOPSI 10 ey uaeT Tok lo=16 A?

Bapuanr 4

Onpenenuts JUIMHY TPOBOJIOKM, AJuaMmeTp KoTtopod paseH 0,25 MM, yaenpHOe
conpotuBieHrne 50 HOM-M, HEOOXOOUMYIO Al M3TOTOBJIEHMs HarpeBaress ¢ MaKCHUMalbHOH
MOIIIHOCTbIO, €CJIM BHYTPEHHEE COMPOTHUBIIEHNE UCTOYHHUKA TOKa paBHO 1 OM.

Tema ... Maznemusm

Bapmuanr 1

[Iporon, mpomeamuii yckopsitomiyto pazHocts norenuuano U = 300 B, Bieren B oqHOpOHOE
MarHuTHoe mose ¢ uHaykuuei B = 0,4 Ti u Hagan qBUraThes Mo OKPY>KHOCTH. BeraucinTs ee

panuyc. (3apaz nportona 1,6¥10™° K1, macca mpotona 1,67*10%27 kr) MarauTHas MOCTOSHHAS

no=4n*10" T'u/m.

Bapmuanr 2

B marauTHOe Tone ¢ mHAykmueit 20 MxTn ycranoBumu mox yriaom 60° K CHIOBBIM JTHHHSM BHTOK
paauycoM 10 cM u myctunu o Hemy Tok 10 A. HailTu mexaHn4eckuii MOMEHT, JEHCTBYIOIIMNA Ha
BUTOK.

Bapuanr 3

JIBa IIMHHBIX NapajuleNIbHBIX MPOBOJA HAXOASATCS HA PACCTOSHUU r = 5CM ofuH OT apyroro. Ilo
MPOBOJIaM TEKYT B OJHOM HalpaBjieHUU ofuHakoBble TOKU | = 30 A kaxawii. HaliTu MarHuTHyo
MHIYKLHUIO TI0JIA B TOYKE, HAXOSIICHCS HAa paCCTOSHUM r1 =4 CM OT OJJHOTO MPOBOJIA U I2 = 3 CM OT
npyroro. (po=4m-10"TH/M)
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Bapuanr 4

beckoHeYHO ATMHHBIN TOHKUI IPOBOAHUK C TOKOM | = 66 A nMmeer n3rub B BHIE KPYTJIOW TIOCKOU
netnu paanycoM R = 10 cMm. OnpenienuTs MArHUTHYIO UHAYKLHUIO TOJISI B LIEHTpe NeTiau. MaruuTHas
nocrosuHas po=4m-107 I'n/m.

Tema ... dnekmpomacHumHas UHOYKYU

BapuanTt 1

BbluncnuTh MarHuTHYIO 3HEPIUIo cosieHonaa, coaepxaiiero 1000 BuTkoB. MarHUTHBIN NOTOK
yepe3 nonepeuHoe ceuenue paseH 0,1 MB6. Cuna Toka B ero oOMOTKe paBHa 1A.

Bapmuanr 2

I"opr30HTaNBHBIN CTEpKEHb JUIMHON 1 M BpaliaeTcsi BOKpYI' BEpTHKaJIbHOW OCH, TPOXOAsIIeH yepes
OJIMH U3 €ro KOHIIOB, Jienas 2 00opoTa B ceKyHy. Och BpallleHHs napajulebHa JUHUSIM UHIYKIUU
OJTHOPOJHOIO MarHuTHOro noisi. HaiiTu pa3HOCTh MOTEHIMATIOB MEXAY KOHIIAMU CTEPXKHS, €CIH
MHAYKIMS MarHuTHOro nosist 50 mTi.

Bapuant 3
OmnpenenuTh HHAYKTUBHOCTH COJICHOUIA, B KOTOPOM TOK 12 A co3nmaet moTtokocuerienue 24 B0, a
TAKXKe SHEPIHI0 MAarHUTHOTO MOJISl COJICHOUIA.

Bapuanr 4

KonbueBoii koHTYp paanycoM 10 cM nomelieH B OAHOPOJHOE MarHuTHoe noJie ¢ uaaykuuei 0,2 Ti.
Jlunuu mHAYKIME 1ojs cocTaBisroT yron 30° ¢ mimockocTeio KoHTypa. ONIpeneiuTh cpenHee
3HaueHue BennunHbl JJ1C UHAYKIUHM, KOTOpas BOBHUKHET B KOHTYpPE, €CJIM UHIYKIUS MarHUTHOTO
I0JIs1 yMEHbIINTCS 10 Hys 3a Bpems 0,002 c.
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MUHUCTEPCTBO HAVKHU U BBICIIIETO OBPA30OBAHIMS POCCUMCKOM OEJIEPALIVNA
®denepanbHOE TOCYIapCTBCHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BHICIIIET0 00pa30BaHUs

MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

HaHpaBHCHI/Ie IIOATOTOBKH:

15.03.01 «MammHOCTpOEHHUE
OII (mpoduip): «O60pyI0BaHKE U TEXHOJIOTHH CBAPOYHOTO IIPOM3BOJICTBAY

Kadenpa duznka

(manMeHOBaHME Kadeapsl)

Bomnpocsl 11 yCTHOTO onpoca

110 AUCIOUIIJIINHE «Puzuka B MPONU3BOACTBCHHBIX U TCXHOJIOT'MYCCKUX ITPOLECCAX»
(HaMMeHOBaHHUE AUCIUILIIHHBI )

CDOpMCZ mexKyuweco KOHmpoJiA, npoeepArouas CmeneHb 0C60EHUA Komnemeﬂuuzl

OIlIK-1

Paznen Kunemamuka nocmynamesjibHo20 06UIICCHUA

1.

S

© oo~

18.
19.
20.

21.

Uro Takoe pusnueckuii BEKTOp Uero opt?

Uto Ha3pIBaeTCSI a0COIIOTHBIM, @ YTO — OTHOCUTEIBHBIM?

[TpocTpaHCTBO OTHOCUTENBHO HIIH a0COIIOTHO?

UYro Takoe JBUKEHHE MAaTePUATIbHON TOUKH?

UTto Ha3bIBaeTCs NPaBUIIAMH TEOPUU OTHOCUTEIBHOCTH?

Kaxoit panunyc-BekTOp Ha3bIBaeTCs «aOCOTIOTHBIMY, KAKOM «OTHOCUTEITLHBIMY, a KaKOM
MEPEHOCHBIM?

UTto Takoe conmpuKacaromascs K JaHHOW TOYKE TPACKTOPUH OKPYKHOCTh?

UTto Takoe paanyc KpUBU3HbBI TPAEKTOPUHU B JTAHHOM €€ TOUkKe?

UYro Takoe opT KacaTeNbHON U OPT HOPMAJIH B IaHHOM TOUKE TPaeKTOpUU?

. UTo Takoe myTeBast CKOPOCTh M CKOPOCTh JBMkeHMs? KakoBa CBsA3b MeX1y HUMU?
11.
12.
13.
14.
15.
16.
17.

JlaTh KOppEKTHOE OMpeiesieHre MTyTH MaTePUAIbHON TOUKH.

CdopmynupoBaTh 3aKOH OTHOCUTEIBLHOCTH CKOpocTH ["anues.

Ectp 11 yckopeHue y Tena, KOTopoe ABUKETCS TI0 OKPYKHOCTH PaBHOMEPHO?

JlaTh onpeneneHus U BbIpaXE€HUs TAHTEHIIUATBLHOTO M HOPMAJIbHOTO YCKOPEHUM.

Uto Takoe KOOpAUHATHI?

Uro Takoe 6a3uc CUCTEMBI KOOPAUHAT?

B uém mpeumytiecTBa 1eKapTOBOM CUCTEMBI KOOPJIMHAT TIEPE] CUCTEMaMH C IPYTUMHU
6azucamu?

Uto Takoe nekapToBa KoopauHaTa?

Y10 Takoe KHHEMaTHYSCKHUE 3aKOHBI IBHKCHUS ?

Kak Ha ocHOBaHMYM 3aKOHOB JIBI)KEHUSI TIOJTYYUTh 3aBUCUMOCTH CKOPOCTH JIBFDKCHHS 1
YCKOPEHHS OT BpEMEHHU

Kak Ha ocHOBaHMYM 3aKOHOB JIBIKEHHUSI MIOJTYYUTh TAHTE€HIIMATHFHOE U HOPMAITHHOE
YCKOPEHUS B JaHHBI MOMEHT BpEMEHU?

Pasnen Junamuxa nocmynamenvbHo20 08UNCEHUSA

1.

JleB yOuBaet namnoii kposmka. C Kakoi CHIION KPOJIMK JEHCTBYET Ha Jiaiy JbBa?
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12.

13.

14.
15.
16.
17.

0.
1.
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Uto Takoe BO3AEHCTBUE OJHOTO TEa Ha Apyroe?

Yro Takoe cuna?

Yto Takoe JMHAMHYECKOE COCTOSHUE Tella U CUCTEMBI TEJI?

Cuna a0CoJII0OTHA UM OTHOCUTEIbHA?

Yto Takoe cocTosHHE OKOoA? SBisgeTcs I OHO a0COIIOTHBIM?

Kak aBuxercs T€I0 B COCTOSIHHU ITOKOS?

Urto Takoe nHepluagbHas cucteMa orcuéra?

Kaxkoe Teno nagaer ObicTpee: TsokENoe win JErkoe?

Kak B3Becum 3emiaro?

KaxkoBa npuuuHa TOT0, 4TO Ha IBYX KOHIIaX HATSHYTOW HUTH, IEPEKUHYTOM Yepe3 OJIOK, CHUIIBI
HaATSHKEHUS OJMHAKOBBI?

KakoBa mpu4rHa TOr0, 4TO YCKOPEHUS IBYX I'PY30B, CBSA3aHHBIX HUTHIO, IEPEKUHYTOH Yepes
OJIOK, OJTMHAKOBBI [0 MOYJIIO.

HenonBuwxHsii 610K moJBelIeH K fuHaMoMeTpy. Uepes 010k MmepeKuHyTa HUTh, Ha KOHLIAX
KOTOPOW 3aKpervieHbl JBa HEpPaBHBIX Tpy3a M My Uemy OyayT paBHBI MOKa3aHHs
JMHAMOMETpA, €CJIU TPy3bl MPEAOCTaBUTH CaMHUM cede?

3aueM Hy’KeH UMITYJIbC MaTepUaIbHON TOUKU?

W3mensietrcs nu uMityibe cuctembl 3emisi-JIyHa, v eciu 1a, TO KTO U3MEHSIET €ro U3MEeHseT?
3adeM Hy»XeH IEHTP MacC CUCTEMbI?

Urto Takoe yaap ¢ TOUYKH 3pEHUS TEOPUU U MPAKTUKU?

Pasnen Paboma u snepzus 6 nocmynamenbHom 0GUINCEHUU

1.
2.
3.

oo

Yro Takoe MEXaHUYECKOE COCTOSTHIE CUCTEMBbI?

[TpuBecTr mpuMepbl PYHKIMI MEXaHHIECKOTO COCTOSIHHSI CHCTEMBI

Kak npaBunbsHO ckazaTh: «PaboTta cuibl mo nepeMenieHuro Tenay uin «Padora cuibl Ha
MepEeMEIIEHUH TEIa

Uro Takoe cuioBoe nomue?

B uém paszHHIla MexXTy CTaIlMOHAPHBIMHU M HECTAI[MOHAPHBIMHU CHIIOBBIMH ITOJISIMU?
MoskeT 1 OBITH Tak: cuia He paBHa 0, CKOpocTh Tena He paBHa 0, a MOIITHOCTh CHIIBI
paBua0?

Urto Takoe KMHETUYECKasi JHEPTHsI CUCTEMBI T, U TI0 KAKOMY 3aKOHY OHa U3MEHSETCs?
UYro Takoe MOTEHIIHAILHOE CHIIOBOE TTOJIe?

CdopmynupoBaTs onpeeneHne NOTeHIIMATFHON YHEPTUU Tella U 3aKOH €€ U3MEHEHHS.

. Kaxue cuisl B HOBCC]IHGBHOﬁ IMPAKTUKE ABJIAIOTCA HOTCHHI/IaJ'II)HI)IMI/I?

. Z[aTI: OMPECACIICHUC 1TOJII CUJI COTPOTUBJICHU. Hoquy OHO HE ABJIACTCA HOTCHI_[I/IEUIBHLIM?
. SAABnsroTcs NMOTCHIMWAJIbHBIMU CHUJIbI HATSAXKCHUA HUTU U PCaKIIUU OHOpI)I?

. Uto Takoe MexaHH4YeCcKas OHEPTHs, U [0 KAKOMY 3aKOHY OHa H3MCHSCTCS?

. HaTI) OMMpECACIICHUC KOHCGpBaTHBHOﬁ CHCTEMBI U 1OKa3aTh, YTO e€ MexaHn4ecKas OHEPTrHUi

COXPAHACTCA.

Paznen Kunemamuka epauiamesibH0O20 0BUIICCHUS

1.
2.
3.

oo

Ob6nagaet v MIOMAAh BEKTOPHBIMHA CBONCTBAMU?

JlaTh ompeneneHue TIOCKOTo yIJia B paguaHax.

[ToyeMy KOHEUYHBII YTOJI TOBOPOTA HE 00J1a/1a€T BEKTOPHBIMH CBOHCTBAMH, 2 OECKOHEUHO
MaJiblii oOnamaer?

Hanucats ¢popmyny cBsi3u 6€CKOHEYHO MAJIOTO TIEpeMeIeHHsI 1 OECKOHEUHO MaJioro yria
MOBOPOTA.

CdopmynupoBaTh IpaBUIO0 MOAYISI BEKTOPHOTO MPOU3BEACHHUSI U €r0 HaIpaBICHUS.
CBs3b yIJIOBOM M JIMHEHHON CKOPOCTEH.

Hamnucartp BeipakeHUs1 TAHT€HIIMAIBHOTO U HOPMAJILHOTO YCKOPEHUN Yepe3 MPOU3BOAHbBIC
yriia moBOpoOTa.
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Omnucath CBsI3b MEXAY NOCTYNATEIbHBIM U BpalLlaTEIbHBIM JIBUKECHUSMH B CIIydae
MaTepHabHON TOYKH U a0COIIOTHO TBEPOTO Tea.

Pa311enﬂunamul<a epauiamesibHolo osudICeHUA

ko E

©ooNo

JlaTb onpeneneHue MOMEHTa UMITYJIbCa MaTEPUAIbHOM TOUKH.

JlaTh onpeneneHrue MOMEHTA CHJIBI.

Hanmcats 3aK0H n3MEHEHHs] MOMEHTA HUMITYyJIbCa MaTepHaHBHOfI TOYKHU

Hamnucarb 3ak0H H3MEHEHUS MOMEHTA UMITYJIbCA CUCTEMbl MaTEPUAIbHBIX TOUEK.

Kak cBsi3aHbI Mex1y cO00i MOMEHT MMITYJIbCA CUCTEMBI B TaOOPAaTOPHOM cUCTEME OTCUETA
U B CUCTEME OTCUETA LUEHTP MACC CUCTEMBI»

CBsi3b MEX]ly OCEBBIM MOMEHTOM MMITYJIbCA U YIJIOBOM CKOPOCTHIO.

Hamnucars 0ocHOBHOE ypaBHEHHE TMHAMUKHU BPAIATEIbHOIO JBUKEHUS.

CdopmynupoBars Teopemy Llteiinepa

JlaTh BbIpa)keHUE 2IIEMEHTApHOI pabOThI BO BpalllaTEIbHOM JIBH>KEHUU

. J1aTh BbIpa)keHHE KUHETUYECKOM SHEPTUU aOCOIIOTHO TBEPAOTO TEJa, BPAIAIOIIETOCs

OTHOCHUTCJIIBHO SaerHHéHHOﬁ OCH.

Pasnen Ocnosvt mepmoounamuxu (T/])

ROoo~NoGO~LONE

15.

16.
17.

18.
19.

20.
21.
22.
23.
24,
25.

26.
27.

0.
11.
12.
13.
14.

Cdhopmynupyiite npeaAMeT U3yuyeHHUs TEPMOJIMHAMUKH

UYro Takoe paboTa U TEIUIO B TEPMOJIUHAMUKE?

Yro Takoe TepMOJMHAMHYECKOE COCTOSIHUE?

UYro Takoe paBHOBECHOE TEPMOJIMHAMUYECKOE COCTOSIHUE?

Kak cBs3aHbI Mexly 000 paBHOBECHOE COCTOsIHHME U 3JieMeHTapHas pabota T/l cucremsr?
Onumure paBHOBECHOE COCTOSIHUE JAHHOM Macchl IaHHOTO rasa.

B kakux ocsix paboTy raza B paBHOBECHOM IPOIIECCE MOKHO MPEJICTABUTH IpadruecKu?
Uro Takoe pynkuusa T/L cocrosHus?

CKOJIBKO MOXHO NpUAyMaTh (QyHKIMIH PaBHOBECHOTO COCTOSTHUS ra3a?

JlaiiTe onpenenenre TeMneparypsl

UYrto Takoe ypaBHEHHE COCTOSTHUSA?

JlaiiTe TepMOIMHAMUYECKOE OTIPEIeTICHHE UCATBHOTO ra3a?

Cdhopmynupyiite cmbicn neporo Havana T/1.

MoskHO 7TU CKa3aTh, 4TO MOCTYJAT cyliecTBOBaHus ocoboit pyukmuu T/ cocTosnus,
BHYTpPEHHEH HEPIUH, SKBUBAJIEHTEH NOCTYJaTy nepsoro Havana s T/] nponeccos?
Uro Takoe TernoEéMKOCTh? SBiseTCs U OHA XapaKTEPUCTUKON CUCTEMBI N
XapaKTEPUCTUKOM CUCTEMBI B JAHHOM PaBHOBECHOM Ipolecce?

OT 4ero u Kak 3aBUCUT BHYTPEHHSSI SHEPTUs U€aIbHOTro ra3a’?

Kak onmchiBaeTcst 3aBUCMOCTD JIaBJICHUS UEAIbHOTO Ta3a 0T 00bEMa B alnabaTHIeCKOM
nporecce?

UYro Takoe oOpaTUMBIii U1 HEOOpaTUMBIHA Tporecc?

Kakne HeoOpaTHMBbIe MPOLECCHI JIETJIM B OCHOBY NEPBOHAYAIBHBIX (POPMYJIUPOBOK BTOPOTO
navana TJI?

Yro Takoe tepmuueckuid KI1/] TemmoBoro neurarens?

CymectByet nu ycrpoiictBo, KITJI koToporo moxer 0b1Th 6ombime 100%?

UYro Takoe BEUHBIN ABUTATENb IEPBOTO poaa?

Uem 3namenuT nukia Kapuo?

Yro Takoe BEUHBIN ABUTATEIb BTOPOTO poja’?

MOo’KHO 11 TeT10, OT/IaHHOE XOJIOIMIBHUKY B LIUKJIE pa0OTHI TETJIOBOTO JBUTATEIS,
Ha3BaTh TEIJIOBBIMU MOTEPSIMHU?

Cy1iecTByeT 1 KOJMYECTBEHHAs Mepa HEOOPATUMOCTH U30JIMPOBAHHON CUCTEMBI?

B kakux ocsix TeIIo, oJy4YEeHHOE CUCTEMOUM B PAaBHOBECHOM IIPOLIECCE, MOKHO
MpEeACTaBUTH Tpaduaecku?
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Pasnen Ocnosvl monexkyaapruo-kunemuueckou meopuu (MKT)

ROoo~NoGa~LNE

11.
12.

0.

KakoB cmbici uncia ABoraapo?

Urto Takoe MoJsipHasi Macca BeliecTBa’?

CKOJIBKO MOJIEKYJI JAHHOTO BEILECTBA COACPIKUTCS B €ro MosisipHoi Macce? [Touemy?
UTto Takoe MiaoTHas yIakoBKa MOJEKYJ?

UeMy paBHA pa3HUIIa MEXAY BHYTPEHHEH SHEPrUei U SHEPTrUel TeIIOBOTO ABUKECHUS ?
Uro Takoe cTeneHb CBOOOIbI?

Uto Takoe paBHOBecHOE cocTosiHne B MKT?

Uro Takoe abcomtoTHas Temneparypa B MKT?

Jaiite onpeneneHue uaealbHOro raza B pamkax MKT

Kaxk cooTHOCATCS IpYT C APYTOM BHYTPEHHSIS SHEPTUSI UI€ATTbHOTO Ta3a U SHEPTUs
TEIJIOBOTO ABMXKEHHUS €ro MOJIeKy1?

MOHO JI1 SKCTIEPUMEHTaJIbHO n3MepuTh otHomeHue Cp/CyvuneanbHoro rasa?
MoskHO 1T TIO pe3yJibTaTaM U3MEPEHHUs MoKazaTess aauadarbl CyJUTh O CBOMCTBAX
MUKpPOOOBeKkTOB? ECiy 11a, TO K KAKMM BBIBOJIAM MBI IPUXOINM?

Pasnen Hanpasxcénnocms 3nekmpocmamuyeckozo nonis

1. Jlate ompenesieHre TOUYEUYHOTrO 3apsiia B Cllyyae HEPEPBIBHOTO paclpeesieH s 3apsa 1o
00BEMY, TOBEPXHOCTH, JINHUU.

2. CdopmynupoBaTh NPUHLIHUIIB JaTbHOACHCTBUSA U Osin3kozelicTBus. Kakol u3 HUX okazaics
BEPHBIM?

3. Uro Takoe 3neKTpocTaTudecKoe mnose?

4. Yro Takoe nMpoOHBII 3apsi M0 OTHOMICHHUIO K TJAHHOMY JIEKTPHUECKOMY TTOJTI0?

5. UYro Takoe MaTeMaTHYECKOE MOJIE SIEKTPUIECKON HAPSKEHHOCTH U ISl YeTO OHO HYXKHO?

6. CdopmynupoBaTs npaBuiia rpaguuecKoro NpeAcTaBICHNs BEKTOPHOTO MAaTEMaTHYECKOTO
0JIA

7. Omnwucarb CBOICTBa CUJIOBBIX JIMHUH 3JIEKTPOCTATHUYECKOIO MOJIS.

8. B kakoM ciryuae nmpuMeHseTCs IPUHLUI CYNepHO3ULIUH IEKTPUUECKUX MoJieit? 3anucarhb
€ro BhIpa)XEHUE B CIIydyae TUCKPETHOTO U HEMPEPBIBHOTO pacIipeieeHtsl 3aps10B-
HCTOYHUKOB.

9. Uro Takoe MEKTPUUSCKHUN JUTTOIH?

10. Yro Takoe TenecHslit yron? HanucaTh BeIpaXeHHE 3JIEMEHTAPHOTO TEIECHOTO yIJIa.

11. Yro Takoe MOTOK BEKTOPHOTO MoJisg? B kakom ciyyae 3TO MOHSATUE CBSA3aHO C ABUKEHUEM?

12. CpopmynupoBats Teopemy OcTporpaackoro-I'aycca B Bakyyme.

13. 3anucatp BbIpakeHUE HAMIPSDKEHHOCTH TOJISt OJJHOPOIHO 3apsHKEHHOW OECKOHEUHOM
IIJIOCKOCTH.

14. Yro o3HauaeT «0ECKOHEYHOCTh) TIOCKOCTH?

15. 3anucathb BbIpa)keHUE HAMPSDKEHHOCTH MOJISt OJJTHOPOAHO 3apsKEHHOM OeCKOHEUHOM MpsiMOit
HUTH.

Paznen Ilomenyuan

1. Tlouemy moje 3J€KTPOCTATHUECKON HANPSYKEHHOCTH SBJSETCS MOTEHIIMATBHBIM?

2. Kak Ha3pIBaeTcs HOTEHIMAIbHAS SHEPTUS €AMHUYHOTO MOJIOKUTEIBFHOT0 MPOOHOTO 3apsiia
B 3JIEKTPOCTATUYECKOM I10J€e?

3. Kak BbIpa3uth cKalsipHOE MaTeMaTUYeCcKoe 1oJie MOTEHIHaja Yepe3 BEKTOPHOE
MaTeMaTHYECKOE I0JIE€ AJIEKTPOCTATUIECKON HANPS)KEHHOCTU?

4. Yro Takoe HampspKEHHE, M KaKOBa €ro CBA3b ¢ padOTON AJIEKTPOCTATUYECKUX CHIT?

5. Yro Takoe rpagueHT CKaJsIPHOTO MOJIs?

6. Kak BbIpa3uTh MoJje JIeKTPOCTATUUECKON HAPSHKEHHOCTH Yepe3 CKalIipHOe I0JIe

noreHnuana?
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7. CdopMmynupoBaTh NPUHIMI CYHIEPIIO3UITUHU SIIEKTPOCTATUUECKUX TOJIEH B OTHOILIEHUU

[IOTEHLIMAJA.

3anucarh MOTEHLIMAN MOl TOYEYHOTO UCTOYHUKA U OJTHOPOJIHO 3apsKEHHOM chephl.

9. 3anmcaTh BbIpaXEHUE MOTCHIMATBHOMN SHEPTUH KOHPHUTYpaIIMK AUCKPETHBIX TOYEYHBIX
3apsJI0B.

10. 3anucarh NOTEHIMATBHYIO SHEPTUIO CUCTEMBI paclpeAeEHHBIX 3apsII0B.

oo

Pasnenﬂuaﬂekmpuku u npoem)rmku 6 dJleKmpocmamuiecKkom noJie

Uro Ttakoe cpepa? SABnsieTcs qU 3TO MOHATHUE MOACIbHBIM?

[lepeuncauTh BB 3aps10B [10 OTHOILIEHHIO K JAaHHOM cpejie

UYro Takoe JUAIEKTPUKU U IPOBOJIHUKN?

Hanucatp BeIpa)keHHE SHEPTUHU AUIIOJSA B OAHOPOIHOM JIEKTPUUYECKOM IIOJIE.

UYro Takoe nosspuzanus JU3JIeKTprKa’?

Yro Takoe JU3IEeKTpUYecKas BOCIPUMMYUBOCTh TUAJIEKTpUKa?

Kakue cBsizaHHbI€ 3aps/ibl BIAMSIOT Ha 3JIEKTPUUYECKOE 110JI€ BHYTPU JUDJIEKTPUKA!

pacripesieni€éHHbIe 0 00bEMY WM TOBEpXHOCTHBIE? OcnabistoT OHU 110JIe CBOOOIHBIX

3aps70B WU YCUJIMBAIOT?

8. latb omnpeneneHue 31eKTPUUECKON HHAYKIIUH.

9. Hamwmcats CBSI3b MEXIY dJEKTPUYECKON HHIYKIIMEH M HAPsHKEHHOCTHIO. YTO Takoe
JIU3JIEKTpUYEcKas IPOHULAEMOCTh?

10. CpopmynupoBats Teopemy OcTporpaackoro-I'aycca B JUIIEKTPUIECKOH cperie.

11. SIBnsiercs a1 BEKTOPHOE MOJIE ANEKTPUUECKON MHAYKIUH (CMELEeHN) TOTeHIIUAIbHBIM B
obmiem ciayyae?

NookrwnpE
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12. ChopmyupoBath rpaHMIHBIE YCIIOBHSI U BEKTOPHBIX mosieit D u E |

13. late omnpeneneHue 3MeKTpOoCTaTUYECKOro MPOBOJHHKA.

14. Kak pacrnipenenéH HECKOMIIEHCUPOBAaHHBIM HECBA3aHHBIN 3apsijl [0 3JIEKTPOCTATUUECKOMY
IIPOBOJHUKY.

15. Yro Taxoe anexkTpuyeckas EMKOCTh YeAMHEHHOTO MPOBOIHMKA? YeM oHa omnpenensercs?

16. 3anucathb 3MeKTPOEMKOCTb YETUHEHHOU chephbl.

17. Enunnia uzmepeHus anekTpoéMrkocT B cucteme CU HazwiBaeTcs dapanoi. [loacuuraiite
anekTpoémkocTh ConHna B hapagax.

18. 3amucatpb Bce BBIPKEHHS SHEPTHH YETUHEHHOTO IPOBOTHHUKA.

19. byner nu ToueuHbIi 3aps]] B3aMMOAEHCTBOBATH C HEUTPAIbHBIM MPOBOIHUKOM? OTBET
000CHOBATB.

20. Yemy paBeH NOTEHIMAJ 3a3€MJIEHHOTO POBOAHUKA?

21. Yto Takoe KOHIeHCATOP?

22. JlaTp ompenienieHue 31eKTPOEMKOCTH KOHIEHCaTopa

23. 3anmcaTh Bce BBIPAKEHUS SHEPTHH KOHICHCATOPA.

24. JIroboe 1 coeTMHeHNEe KOHIEHCAaTOPOB MOYKHO CBECTH K MOCIIEeI0BATEIbHOMY HIIN K
napajuieJIbHOMYy?

25. I'e noxanuzyercs SHEPIus 3apsLKEHHBIX Tell: Ha CAaMMX 3TUX TeJlaX WM B IPOCTPAHCTBE
BOKpYT HUX?

26. 3anucaTh Bce BBIpaK€HUS] 00bEMHOMN TUIOTHOCTU SHEPTUU JIEKTPUUECKOTO OIS

Pasnen 3aKOHBL NOCHOAHHO20 MOKA

Yro Takoe MIOTHOCTH IEKTPUUECKOT0 TOKA U cuila Toka? KakoBa cBsI3b MeX1y HUMU?
UYrto Takoe CTOPOHHHUE CUIIBI?

CdhopmynupoBats 3akoH OMa B tu¢depeHnuansHoi popme.

Uto Takoe CONMpOTUBIICHUE ydacTKa?

Yro Takoe 0AHOPOIHBIN y4acToK 1enu? M300pa3uTh ero aJIeKTPHUYECKYIO CXEMY.

Yto Ttakoe D1C?

ouakrwdE
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UTto Takoe HEOAHOPOAHBIN y4acTOK menu? M300pa3uTh ero JJIeKTPHIECKYIO CXEMY.

8. 3ammcaTh UHTETpaIbHBIN 3aKOH OMa IS yyacTKa e U OOBSICHUTh SHEPTreTUYECKHMA
CMBICIT K&XKJIOTO YJICHA.

9. IlpuBectu nmpuMepsl UCTOUHUKOB oTpunareabHoi JC.

10. 3anucarp HTErpaIbHBIN 3aKk0H OMa I IPOCTOTO 3aMKHYTOT'O KOHTYpa.

11. JIroGoe 11 coeTMHEHNE PE3UCTOPOB MOYKHO CBECTH K MOCIIEIOBATEIIBHOMY HITH K
napajuiesibHoMy?

12. CopmynupoBaTh nepBblii 1 BTopoii 3akoHbI Kupxroda 1ist CII0)KHBIX KOHTYPOB.

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

14. HanmcaTh BBIPXKCHHS TETUIOBOM M AJIEKTPHUYECKOW MOITHOCTEH, a TaK )K€ MOITHOCTH
MCTOYHHUKA.

15. 3anucatp Bce BhIpaKeHHsI 00BEMHON MIIOTHOCTH MOIITHOCTH 3JICKTPUYECKOTO TOKA.

Pasnen Macnemusm

1. Yro Takoe MarHUTHOE 1OJIE?

2. Kak Ha3bIBaeTcs 1 0003HaYaeTCsl CUIIOBAs XapaKTePUCTUKA MAarHUTHOTO 110JIs1?

3. Hanmcars BeIpa’keHHEe MarHUTHOM COCTaBIIstoNIeH criibl JIopeHna.

4. Ecnu mMarHuTHas MHAYKUUS Ha MECTE MOJI0KEHUS IBUKYLIET0Cs OTPULIATEIILHOTO 3apsiia
HaIIpaBJICHA HA PUCYHKE BBEPX, a €0 CKOPOCTh — BIIPABO, TO Ky/a HAIIPABJIEHA CUJIA CO
CTOPOHBI MArHUTHOTO 110J17
Coseprraet nu paboTy MarHuTHas cuwiia? Kak u3smMeHsercss KHHeTH4ecKast SHepIrus
JBIDKYIIETOCS TPOOHOTO 3apsi/ia MoJ1 BIMSHUEM MarHUTHOTO TOJIs?

Kak Oyner nBurathces 3apspKeHHasi 4aCTULA, BIETEBIIAs B OJHOPOIHOE MarHUTHOE 1oJie?
UYro Takoe cuina Amriepa? 3anuIINTe BhIpaXKEHHUE AJIEMEHTApHON CHilbl AMriepa.

Yro Takoe MarHUTHBII MOMEHT?

Kak Bo3zelicTByeT 0JHOPOJHOE MarHUTHOE T0JI€ HA MarHUTHBIN MOMEHT. 3anuIinTe
BBIPAKEHHUE, ONUCBIBAIOILEE ITO BO3ACHCTBHE.

10. 3anummTe BRIpaKEHHE YHEPTUN MAaTHUTHOTO MOMEHTA B MAarHUTHOM TIOJIE.

11. Copmynupyiite 3akoH buo-CaBapa-Jlamiaca u npoBeINTE aHAIOTHIO C BBIPAKECHUEM

HaNpsHKEHHOCTH AJIEKTPOCTATUYECKOTO MOl TOYEUHOTO 3aps/ia.

12. Yro Takoe HanpsKEHHOCTh MarHUTHOTO nosiA? KakoBa e€ cBsi3b C MAarHUTHON MHTyLIUEH?

J51s yero HeoOXOIMMBI JIB€ BEKTOPHbBIE XapaKTEPUCTUKH MAarHUTHOTO TOJIsA?

13. Yrto Takoe HaMarHM4YE€HHOCTh MAarHETUKA, U YTO TAKOE €r0 MarHUTHasi BOCIPUUMYHBOCTh?

14. Kak cBsi3aHbl MeX1y cOO0M MarHuTHasi BOCIPUUMYHUBOCTh M1 MAarHUTHAs IPOHUIIAEMOCTh?

15. Kakue cymiecTBYyIOT BU/IbI JINHEHHBIX MarHeTHKoB? B uéM pazHuna mexay HUMu?

16. B kakux MarHeTHKax CymIeCTBYEeT CIIOHTaHHAsi HAMAarHUY€HHOCTh B MAKPOCKOITHYECKUX
00bémax?

17. Yro Takoe Temneparypa Kiopu, u ueMy oHa paBHa B xeine3e?

18. Yro Takoe KpHBasi HaUaJIHLHONH HAMAarHWYEHHOCTH (eppoMarHeTuka?

19. CkobKO MEeTeNh TUCTEPE3NCca MOXKET MPOJAEMOHCTPHPOBATH (epPOMArHETHK?

20. Kakue xapakTepuCTUKH MPEAeIbHON NEeTIN TUCTEPE3UCan3BECTHBI?

o

© N

21. YeMy paBHA TIOMA/b HETIH TUCTEPE3NCA B OCAX {M H }?

22. Chopmynupyiite Teopemy OcTtporpajackoro-I'aycca ajis MaTeMaTH4eCKOTO TOJIs
MarHUTHON WHTyKITUU

23. UTo Takoe MarHUTHBIN IOTOK U MOTOKOCIIETIIICHHE?

24. HanmmuTe BBIpaKEHUE 3JIEMEHTapHOW PadOThI CHITBI AMIIepa TPH IBUKECHUN y4acTKa
MIPOBOJHHUKA C TOKOM

25. HarmmmuTe BeIpaskeHUE DJIEMEHTApPHON paOOThI CHITBI AMIIepa MPH H3MEHEHUH 3aMKHYTOTO
KOHTypa

26. ChopMynupyiTe 3aKOH IMOJTHOTO TOKA B BAKyyME U B MarHETHKE
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Pasnen 1eKMPOMACHUMHAA UHOYKUUA

Chopmynupyiite 3akon Dapaaest

Cdhopmynupyiite npasuio Jlenia

ChopMynupyiTe 3aK0OH JIEKTPOMArHUTHOW MHTYKIIHH

Kaxkosa npuunna 3/1C uHayKIUH B MPOBOAHUKAX, IBHXKYIIIUXCSI B MATHUTHOM I10J1€?

KakoBa npuuuna 9/1C UHAYKIMH B HEMOABUKHBIX TPOBOJHUKAX?

3anuimnTe BhIpaXXEHUE HUPKYISIIIUU BUXPEBOTO JIEKTPUUECKOTO MO

Uro Takoe WHIYKTUBHOCTh KOHTYpa?

3anummuTte Beipaxenue J/]C caMouHIyKInu

3anumute 3akoH OMa JUisi KOHTYpa ¢ HHAYKTUBHOCTBIO. UTO MpeCTaBIISeT 3aliCaHHOe

PaBEHCTBO C MaTEMAaTUUYECKOM TOUKU 3pEHUS?

10. Ha urto TpaTuTcs HEeprus UCToOYHUKA Ipu ero padote npotus DJ{C caMOMHAYKLIUU B
MEPEX0THOM MPOILIECCe MOCIIE 3aMbIKaHUsI KOHTYpa?

11. 3anumure Bce BhIpaXXEHUS 00bEMHOM MIOTHOCTH SHEPTUU MAarHUTHOTO MoJisa. CpaBHUTE UX
C BBIpOKEHUSIMU O0BEMHOM TUIOTHOCTH SHEPTUU AJIEKTPUUECKOTO TOJISI.

CoNoO~wWNE
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MUHUCTEPCTBO HAVKHU U BBICIIIETO OBPA30OBAHIMS POCCUMCKOM OEJIEPALIVNA
®denepanbHOE TOCYIapCTBCHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BHICIIIET0 00pa30BaHUs

MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

HaHpaBHCHI/Ie IIOATOTOBKH:

15.03.01 «MammHOCTpOEHHUE

OII (mpoduie): «O60pYyI0BaHKME U TEXHOJIOTHH CBAPOYHOTO IIPOM3BOJICTBAY

Kadenpa duznka

(manMeHOBaHME Kadeapsl)

IIpumepHbIe BONPOCHI 11 3aIMTHI JIA0OPATOPHBIX padoT

110 AUCIIUIIJIINHE «Puzuka B MPONU3BOACTBCHHBIX U TCXHOJIOT'MYCCKUX ITPOLECCAX»
(HaMMeHOBaHHUE AUCIUILIIHHBI )

(DOPMCZ mexKyuieco KOHmpOoJis, npoeepAarouiasil Cneneib OC60EHUA KOMI’ZemeHI/;I/HZ

OIlIK-1

Pasnen Qu3uyeckue uzmepeHus U UX noZpeutHocmu
JlaGopaTopHas padora «OnpeaeseHue MIOTHOCTH TeJay

ogakrwdE

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

Yro Takoe abCOMIOTHAS MOIPEIIHOCTh MPSAMBIX U3MEPEHUIN?

MO3KHO JI1 TOYHO BBIYUCIUTH A0COJIIOTHYIO IIOTPELIHOCTD MPSIMBIX U3MEPEHUN?

SIBnsieTcst 1 IpUOOPHas MOTPEIIHOCTh CUCTEMATHYECKOM ?

MoskeT 11 IPOSBUTHCA CiIydaiiHasi IOrPeIHOCTh B OJJHOM U3MEpPEHUN?

YTo NpUHATO CUUTATH PE3YJIHTATOM CEPUH IMOBTOPSIOIINXCSI U3MEPEHUI?

OT Kkakol M3 TMOTPEemIHOCTEH NpSMBIX U3MEpPEeHHH: mNpuOOpHOH, cCiydallHOW WU
CUTEMATUYECKON MOXKHO «OYMCTUTHY» PE3yIbTaT U3MEPEHUI?

Kakoii npubop HyKHO UCIIOJIB30BaTh, U3MEPSIS OJHY U Ty K€ BEIMYMHY, YTOOBI MPOSBUIIACH
cllyyaiiHasi TOTPEeIHOCTh: TOHKHM WK IpyObIid?

UTto Takoe KOCBEHHOE U3MEPEHHE?

Jlan map Maccoif M, M3MEPEHHOM C MOrpemHocThio AM, U paauycoM R, u3aMepeHHBIM C
norpettHocTbio AR. Bripa3uts uepes BennuuHsl M, AmM, R 1 AR aGcomoTHYI0 MOrpenIHocTb
Ap NIOTHOCTU MaTepHuaa, U3 KOTOPOTO CAENIaH map.

JlaiiTe onpeneneHye MIOTHOCTH Tella

Uto Takoe OJHOPOIHOE TENO?

Yro Takoe 1mosie MacCOBOM INIOTHOCTH?

YeMy paBHa INIOTHOCTh JIMCTHILTMPOBAHHOM BoJbI B exuHnIax CH, B kr/M° , B T/cM>?

Kak n3MeHseTcs mIoTHOCTh MaTepualla ¢ pOCTOM TEMIIEPATYphl B CTAHAAPTHOM ciydae?
Kak n3mensercs mioTHOCTh BOJBI C POCTOM TeEMIIEpaTyphl?

Moxert a1 OBITh TaK, 4YTO 00BEM pacTBOpa WM paciuiaBa OyAeT MeHble 001ero nobéma
UCXOJHBIX KOMIIOHEHTOB?

Paznen /Junamuka epauiamenvnozo 08U ceHus
JlabopaTopHas padora «MassTHuk MakcBesia»

1.
2.

3.

JlaTh onpeneneHue MOMEHTA CHJIBI.

Kak cBs3aHbI Mex1y cO00 MOMEHT MMITYJIbCA CUCTEMBI B Ja0OpAaTOPHOH cucTeMe OTCUETa
U B CUCTEME OTCUETA «LEHTP MacC CUCTEMBD)

Hamnncatrs 0CHOBHOE ypaBHEHME TMHAMUKU BPAIIATEIbHOIO JBUKEHHUS.

Cdopmynuposats Teopemy lLlTeitHepa



8.
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BriBecTu BeIpakeHHE MOMEHTA HHEPLIMH OJHOPOIHOIO JUCKA OTHOCUTEIBHO OCH,
IIPOXOALIEH Yyepe3 ero LEHTP NEPIEHAUKYIISIPHO €r0 MII0CKOCTU

JlaTb BbIpa)keHUE 3JIEMEHTapHOI pabOoThI BO BpalllaTeIbHOM JIBH)KEHUU

JlaTb BbIpa’K€HUE KHHETUUECKON 3HEPIHH a0COIIOTHO TBEPAOIO TEJIA, BPALAIOLIETOCS
OTHOCHUTEIIbHO 3aKPETIEHHON OCH.

[Touemy coxpaHsieTcsi MexaHu4eckasi JHeprusi MasTHUKa MakcBeria?

Pasnennt Ocnogwvt mepmoounamuxu (T/]) u Ocnosvt MKT

JlaGopaTopuas padora «Onpenesenue oTHomenuss Cp/Cyvaiisi Bo3ayxa MeTo10M
CKOJIBKUMH CTEIIEHIMH CBO6OI[BI o6nanaeT MaT€purajibHasa TO4YKa, KOTOpas MOXET ABUT'aTbCA TOJIBKO
I10 MJIOCKOW TBEPI0H MOBEPXHOCTU?

1.
2.

3.
4.
5

~No

MoryT 11 TepMOIMHAMUYECKHE CUCTEMBI ObITh OITUCAHBl MEXaHUYECKHU ?

Kakumu sSBisIIOTCSL TEpMOJMHAMHYECKUE NAapaMeTpbl CUCTEMbI: MUKPOCKOINUYECKUMH WIIU
MaKpOCKOTIHYECKUMU ?

CdopmynupyiiTe, 4TO TaKOE paBHOBECHOE TEPMOJAMHAMUYECKOE COCTOsTHNE?

Cy11ecTBYIOT JI CUCTEMBI, KOTOPBIE MOKHO 33/1aTh oaHuM T/[ mapamerpom?

BoipakeHnue sneMeHTapHOM paboThl JaHHOM Macchl JaHHOT'O ra3a B paBHOBECHOM IIPOLECCE
HaJ okpyxeHnueM umeet Bua: 0A=Vdp. Ckonbko T/ mapamerpos onuceiBaet T/l cocTosiHue
ra3za? Kakue u3 HUX BHYTpEHHUE, a KAaK1e BHEIIHNE?

JlaiiTe TEpMOJMHAMUYECKOE ONPEIEICHUE TEMIIEPATYPBI

CKonbKO HEeI0Ka3yeMbIX YTBEepKJIeHU coaepkuT nepsoe Havano T/ ansa T/l npoueccon?
Kak ycpenHeHue 3Hepruu TEIIOBOTO JBHXKEHUS MOJIEKYJbI C 5-10 CTENEHSIMU CBOOOJIbI 110
BPEMEHH B COCTOSIHUU PAaBHOBECHUS CBS3aHO C TEMIIEPATYpOil U ¢ BHYTPEHHEH dHEprueii?
Onpenenure nokasareib aquadaTsl U1l IByXaTOMHOTO ra3a ¢ He)KECTKUMH MOJIEKyJ1aMu (C
TOYHOCTBIO JI0 TPETHET0 3HaKa MOCIIe 3aIsTOoMH).

Pasnen 3aKoHbl NOCMOAHHO20 MOKA
JlabGopaTopHas padora «M3yyeHue 3aKOHOB MOCTOSIHHOTO TOKA)

1. Yro Takoe MIOTHOCTH NEKTPUUYECKOTO TOKa U cuiia Toka? KakoBa CBsI3bp MeX1y HUMH?
2. UYt0 Takoe CTOPOHHHUE CHIIBI?
3. Cdopmynuposats 3akoH Oma B auddeperunanbHoil popme.
4. Yto Takoe CONMPOTUBIICHHUE y4acTKa?
5. Urto Takoe ogHOPOIHBIN yuacTok menu? M300pa3uth ero aIeKTPUIECKYI0 CXeMY.
6. Yro Takoe DJC?
7. Uto Takoe HEOAHOPOIHBIN yuacToK 1enu? M300pa3uTh ero AMeKTPUUYECKYIO CXEMY.
8. 3ammcaTh HHTErpaTbHBINA 3aK0H OMa JIJIs yJacTKa e U 00BICHUTH SHEPTeTUICCKUI
CMBICH KaXXJIOTO YJIeHA.
9. Uro Takoe cucTeMaTHYeCKasl IIOTPEITHOCTh U3MEPCHHUS.
10. Kaxoit amriepmeTp SBISETCS HICATHHBIM?
11. Kakoiif BOTbTMETp SBISAETCS UCATHHBIM?
12. TIpu KaKuX 3HAYCHUAX YJEIBHOTO COMPOTUBICHUS CPEIa MOKET CUMTATHCS TPOBOAHUKOM?
13. Kakue BUBI IPOBOJHUKOB BaM W3BECTHBI, H KTO SBJISETCS HOCUTENIEM TOKA B HUX?
14. Yem oTnuyaeTcs TeMIEPaTypHBII X011 yIETHHOTO COMPOTHUBIICHUS METAIIJIOB OT JIPYTHX
IIPOBOJTHUKOB?
Paznen Macnemusm
JlabopaTopnass padora «MccienoBanve mNeTIM THCTEpe3nuca B Pa3jIUYHBIX
MaTepHajiax»
1. Yto Takoe HanpsoKEHHOCTh MarHUTHOTO ToJiA? KakoBa e€ CBs3b ¢ MAarHUTHOM UHTyITUEH ?
J11s 9ero HeOOXOIUMBI JIB€ BEKTOPHBIE XaPAKTEPUCTUKH MAarHUTHOTO TIOJISA?
2. Yro Takoe HAMarHM4YEHHOCTh MarHETHUKA, M YTO TAKOE €r0 MarHUTHAsi BOCTIPUUMYHUBOCTH?
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Kak cBsi3anb1 Mex 1y coO0H MarHuTHasi BOCHPUMMYHBOCTh M MATHUTHAS IPOHUIIAEMOCThH ?
Kaxkue cymiecTByroT BU/IbI TMHEUHBIX MarHeTUKoB? B 4ém pasHuiia Mexay HUMu?

B kakux MarseTmkax CymiecTBYEeT CIIOHTAHHAs HAMAarHUYE€HHOCTh B MAKPOCKOMMYECKUX
00bEMax?

Uto Takoe Temnepatypa Kropu, u uemy oHa paBHa B xeje3e?

UTto Takoe kpuBas Ha4aJIbHOW HaMarHUYeHHOCTH (peppomMarueTuxa’?

CKOIbKO TeTelh TUCTEPE3NCca MOXKET IIPOJEMOHCTPUPOBATh PePPOMATHETHUK?

Kakue xapakTepucThKy NpeaeabHON MEeTIH THCTEPE3UCan3BECTHBI?

10. Yemy paBHa 11011a/1b METIH TUCTEPE3NCA B OCSIX {|\/| ,H } :

11. Yro Takoe MArkuii MarueTuk? B kakux ciyyasx OHU NpUMEHSOTCA?
12. Yto takoe x€écTkuit MarHeTuk? B Kakux ciydasx OHM PUMEHSFOTCS?
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MWHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHMS POCCUMCKON OENEPALIA
DenepaibHOE TOCYTAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BHICIIIETO 00pa30BaHuUs
MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

HaHpaBHCHI/Ie IIOATOTOBKH:

15.03.01 «MammHOCTpOEHHUE
OII (mpoduie): «O60pyI0BaHKME U TEXHOJIOTHH CBAPOYHOTO IIPOM3BOJICTBAY

Kadenpa duznka

(manMeHOBaHME Kadeapsl)

MarepuaJsbl K 32a4€Ty

110 AUCIIUIIJIINHE «Puzuka B MPONU3BOACTBCHHBIX U TCXHOJIOT'MYCCKUX ITPOLECCAX»
(HaMMeHOBaHHUE AUCIUILIIHHBI )

Dopma npomes’cymouHolu ammecmayuil, NPoepsIouds Cmenetb 0C80eHUs.
komnemenyuii OIK-1

Oopa3seln onJiera aIs 3a496Ta

MUHUCTEPCTBO HAVKU U BBICIIET'O OBPA3BOBAHUSI POCCUMCKON OEJIEPAILINA
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE VYUPEXXIEHUE BBICIIET O
OBPA30OBAHU
«MOCKOBCKHWH MOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

dakynbreT 6a30BBIX KOMIIETEHINH, Kadeapa «Pusuxar»
JucnumirHa «PU3KMKa B IPON3BOJICTBEHHBIX U TEXHOJIOTHYECKHUX TPOIIECCax»
Ob6pazoBarensHas nporpamma « O00py0BaHNE U TEXHOJIOTHH CBAPOYHOTO ITPOU3BOICTBA»

Kypc 1, cemectp 1
3auém no pazoeny «Mexanuxay
BUWJIET Ne 1
1. [TonoxeHne U €ro OTHOCUTEIHLHOCTb.

2. Ananorus MCIKAY NOCTYIATCIIbHBIM U BpallldTCIIbHBIM JBUKCHUSIMU

VTBepxkaeHO Ha 3acefaHuy kKadenpsl «Pusuka» 27.12.2016 r., mpotokon Ne.5

3as. kadeapoit /_Kpacun B.IL. /
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Bonpoce! AJ1s1 NOATOTOBKY K 3a4éTy 1o pa3aeny «MexaHuKa

IlonoxkeHre U ero OTHOCHUTEIIFHOCTb.

Tpaekropus. Conpuxacaromascs OKpy>kKHOCTb. LIeHTp u paguyc KpuBHU3HbBI TPAEKTOPUU

CKOpOCTh ABUXKEHUS U €€ OTHOCUTEIBHOCTbD.

VYckopenue. KacarenbHoe 1 HOpPMaJIbHOE YCKOPEHHS.

JlexapToBa cucTeMa KOOpAHUHAT.

Kunematnueckue 3aKOHBI IBUIKEHHS

[TocTynarenbHoe ABMKEHHE a0COMOTHO TBEpa0TO Tena (ATT).
[TonsiTre cumbl. AGCOIOTHOCTh CHIIBI B KJIACCHYECKOM MEXaHHKE.
[ToHsATHS paBHOAEHCTBYIOLIEH U COCTOSIHUS TIOKOS.

IlepBebiit 3akoH HproToHa. MHEpLIMAIbHBIE CUCTEMBI OTCYETA.
Bropoii 3akon HeroToHa 1 3ak0H BCceMUpHOTO TArOTEHUS.
Nmitynbe 1 3aKOH €ro U3MEHEHHS.

Tpertnii 3akoH HpI0TOHA U COXpaHEHHUE UMITYJIbCA 3aMKHYTOU CUCTEMBI.
VY napsl 1 pa3pbIBbL.

[lonsTHe cunoBoro noss

DnemeHTapHas padoTa U padoTa Ha KOHEYHOM MEPEMEIIICHUH.
MoIHOCTb.

Kunernueckast sHeprus v 3aKoH € N3MEHEHHUS.

[loTeHumanbHble CUIIOBBIE MOJS U MOTEHIIMATIbHAS SHEPTHUSl.
Mexanudeckas SHEpPTHsI ¥ 3aKOH €€ U3MECHCHHUS.

KoHcepBaTuBHbIE CUCTEMBI.

DNeMEeHTapHbI yroJl IOBOPOTA U YIJIOBasi CKOPOCTh

CBsi3b MEX]1y YTJIIOBOU U JTMHEHHON CKOPOCTSMU.

VYrioBoe yckopeHue.

KacarenbHoe 1 HOpMalbHOE YCKOPEHUSI BO BpAIlaTEIFHOM JIBIDKCHUHU
Bpamarensnoe npmxenune ATT.

MoMeHT UMITYJIbCa 1 MOMEHT CHJIBI

3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA.

MoMeHT uMITyJIbCa B YIJIOBast CKOPOCTh. MOMEHT MHEPIIUH.
OcHOBHOE ypaBHEHHE TMHAMUKHU BpamiatenbHoro Asuxenust ATT
OceBble MOMEHTHI MHEPIIUA HEKOTOPBIX TEJ

Teopema Illteiinepa

Pabota u kuHeTHYEeCKast SHEPTHs BO BPAIIaTEILHOM JIBUKCHUU
AHanorust MexJ1y NoCTynaTeIbHbIM U BPAILIATEIbHBIM JIBH)KCHUSIMHU.
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MUHUCTEPCTBO HAVKHU U BBICIIIETO OBPA30OBAHIMS POCCUMCKOM OEJIEPALIVNA
®denepanbHOE TOCYIapCTBCHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIIET0 00pa30BaHUs

MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

HaHpaBHCHI/Ie IIOATOTOBKH:

15.03.01 «MammHOCTpOEHHUE
OII (mpoduie): «O60pYyI0BaHKME U TEXHOJIOTHH CBAPOYHOTO IIPOM3BOJICTBAY

Kadenpa duznka

(manMeHOBaHME Kadeapsl)

MarepuaJjibl K 3K3aMeHY

10 JTUCHUIIJINHE dusuka B IMPONU3BOJACTBCHHBIX U TCXHOJO'HYCCKHUX IIPpOLECCax
(HauMEHOBaHHUE AUCUUILIHHBI)

Dopma npomescymoyHou ammecmayuul, nPoBepAIoUias CMmeneHb 0C80eHUs
komnemenyuu OIIK-1

Oo0pa3eln IK3aMeHAIIMOHHOTI'0 OMJIeTa

MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3OBAHUS POCCUNCKON OEJEPALIIN
DOEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIHEI'O
OBPA30BAHUIA
«MOCKOBCKHWM MOJUTEXHUYECKWN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

dakynbTeT 6a30BBIX KOMIIETEHIINH, Kadenpa «Puznkay
JucnumirHa «PU3KMKa B IPOU3BOJCTBEHHBIX U TEXHOJIOTHYECKHUX TPOIECCax)
O6pazoBarensHas nporpamma « O00py0BaHNE U TEXHOJIOTHH CBAPOYHOTO ITPOU3BOICTBA»

Kypc 2, cemectp 1
OK3amen no pa3<)efzy « 9ﬂel<mp0maenemu3m»
BWJIET Ne 1

1. 3akon [{xoynsa-Jlenua.

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

VTBepxkaeHO Ha 3acenaHny kKadenpsl «Pusuka» 27.12.2016 r., mpotokon Ne.5

3as. kadempoit /_Kpacun B.IL. /
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Bonpocskl 1J151 NOATOTOBKY K 3K3aMeHY MO0 pa3jaeny «PHU3uKa TenioBbIX

NoogokrwnpE

oo

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

AAIBJICHUN»

[Ipenmer T/I. PaGora u Temuio.

TJ1 napamerpsl u T/l cocTosinue.

PaBnoBecHble 1 HepaBHOBecHbIE T/ cocTosiHus. ['as.

Temmnepatypa kak pyHkuus pasHoBecHOTO T/] cocTosiHuS.

VYpaBHeHue coctostHus. MneanbHblil ras.

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

[IepBoe nauano T/l mis upeanbHOro rasza. TemIOEMKOCTH HJICAIbHOTO ra3a B Pa3iu4HbIX
nporeccax.

VYpasuenue Ilyaccona

IIpouecc [xoynsa-Tomcona

OObpaTtumbie U HEOOPATUMBIE MTPOLIECCHI.

Bropoe nauano T/l. DuTponusi.

S-Tnuarpamma

Bo3spacTtanue sHTponuM B HEPaBHOBECHBIX IIPOLIECCAX U30JIUPOBAHHOM CUCTEMBI.

Uucno ABoraapo. MonsipHas Macca ¥ KOJIMYECTBO BEILIECTBA

KonnencupoBanuslie cpefpl. Pazmepsl Mosiekyot.

Wneanbheiii raz ¢ Touku 3penus MKT. OcnoBHoe ypaBHenue MKT uneansHoro rasza
Oproauueckas TeopemMa. 3aKOH O PaBHOM pacIpe/leIeHUH YHEPIHH TEIUIOBOTO JBUKEHUS B
COCTOSIHMH TEIJIOBOI'O PAaBHOBECHSI.

BHyTpeHHss1 s5HEpIUsl UI€aIbHOIO ra3a U €ro TEIIOEMKOCTH B PA3JIMYHBIX IPOLECCAX C TOUKU
3peHus MKT.

MuKpoKaHOHUYECKOE U KAHOHUYECKOE PacIIpeieICHUsI.

Urcna 3anoaHeHHs] OTHOYACTUYHBIX COCTOSTHUIM U OJJTHOYACTHYHBIE (DYHKIIUU pacTpeiesieHus
Pacnipenenenne Makcsenna.

Haubonee BeposiTHast CKOPOCTh MOJIEKYJIbI

CpenHsisi CKOPOCTh MOJIEKYJTbI

CpenHekBaapaTuyHas CKOPOCTh MOJIEKYJIbI

Pacnipenenenne bonbimana. bapomerpuueckas popmyna.

MakpococTosIHIE U €r0 CTaTUCTHYECKUH Bec. CTaTUCTUYECKHI CMBICT SHTPOIIUU.
TemnonpoBoanocts. KoadduimeHT TemionpoBoiHOCTH

Huddyzus. Koappunuent nuddyzun

Bszkocte. Koadduument Ba3koctu

CBs13p IPOLIECCOB MEPEHOCA C SHTPONUEN
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Bonpoce! AJ151 MOATOTOBKH K IK3aMeHY 10 pa3eny « JJIeKTPOMarHeTu3m»

IlepBble Bonpockl OmJiera

1.0OnpeneneHue eKTPOCTaTUYECKOro noist. Onrcanue GU3NIEcKoro EKTPOCTATUIECKOTO OIS C
ITOMOILIbIO BEKTOPHBIX Tosiel. [lone anexkrpuueckoit HanpsxkéHHOCTH. OnpeereHue BeKTopa
3JIEKTPOCTATHYECKON HAMPSHKEHHOCTHU € MMOMOLIBIO 3aKk0Ha KyJtoHa.

2. IlpuHuMn cynepno3uuuu MoJied B OTHOIIEHUH Hanpsk€HHOCTU. [lone qunos.

3. IlonsiTue TenecHoro yria. IloHaTHE NOTOKA AJIEKTPOCTATUYECKON HANIPSHKEHHOCTH TOUEYHOTO
HMCTOYHHMKA B BAKYYME Y€pE3 3aMKHYTYIO TOBEPXHOCTb.

4. Teopema Octporpajickoro-I'aycca B BakyyMme.

5. Teopema Octporpaackoro-I'aycca B Bakyyme U pacu€T MoJist OJHOPOIHO 3apsHKEHHOMN Chephl.
6. Teopema Octporpaackoro-I'aycca B Bakyyme U pacué€T moJieid OAHOPOJIHO 3aps>KEHHON
IIJIOCKOCTH M BO3AYIIHOI'O KOHJEHCATOPA.

7. Teopema Octporpanckoro-I'aycca B Bakyyme U pacu€T moJisi OAHOPOIHO 3apsHKEHHON HUTH.

8. [loTeHIMaNbHOCTD 3JEKTPOCTATHUECKOr0 NoJIs. [loHsATHE noTeHana. BelpaxkeHue ckaasipHOro
110JIs1 IOTEHLIMAJa Yepe3 BEKTOPHOE I10JIe HanpsKEHHOCTU. BhiBo (hopMyIibl moTeHana
TOYEYHOI'0 UCTOYHHUKA B BAKYYME.

9. IloTeHuManBbHOCTD AJIeKTpocTaTudeckoro nosid. [lonstue norenuuana. BoipakeHue ckaispHOro
I10JIsl IOTEHLIMAJIA Yepe3 BEKTOPHOE IoJie HanpskEHHOCTH. [oie moTeHmana oqHoOpoaAHO
3apsKEHHOMN cepbl B BAKyyMe.

10. [ToTeHIMaNBHOCTH 3JEKTpOCTaTHUECKOro NoJid. [loHsATHe noTeHnmana. BeipaxeHnue ckansipHOro
110JIs1 TOTEHLIMAaJa Yepe3 BEKTOPHOE IoJie HanpsbkEHHOCTH. [Tone moreHnuana o1HOPOAHO
3apsKEHHOM IJIOCKOCTH B BaKyyMe.

11. [ToTeHIMaNBHOCTD 3JIEKTPOCTATUUYECKOT0 110JiA B BakyyMme. [lonarue norenunana. Beipaxenue
CKaJISIPHOTO MOJIs IOTEHI[Malla Yepe3 BEKTOpHOE MoJje HanpskEHHocTH. [lone notenuuana
OJITHOPOJIHO 3apsKEHHOM HUTH B BaKyyMe.

12. TloHsATHE TpaAMeHTa CKAISIPHON (YHKIIMM HECKOJIBKUX MTEPEMEHHBIX. BbIpaxkeHne BeKTOpHOTro
I10JIs1 HAIPSDKEHHOCTH Yepe3 CKAIIPHOE MO0JIE TTOTEHIUAA.

13. PaboTa 31eKTpoCcTaTHUeCKOro MoJis o MepeMeleHuto mpooHoro 3apsaa. [lonstue
HaIpsKEHUSI.

14. IloreHumanbHas SHEPTUSl CUCTEMBI TOYEUHBIX U HEMPEPBIBHO paclpeIeEHHbBIX 3apsI0B.

15. IloHATHE AMAIEKTPUUECKON cpenbl. MexaHU3M NOJAPU3aLUU HETIOSIPHOTO IUAJIEKTPUKA.
BexTop nonspusanuu. JAusnexkTpruueckas BOCOPUUMUYUBOCTD JUAIEKTPUUECKON CPEJIBL.

16. IlonaTne nuanexTpuueckoit cpensl. [loTeHIManbHas SHEPrUs JIEKTPUUECKOTO JUIIOIBHOIO
MOMEHTA B JIEKTPUYECKOM I10JIe. MeXaHu3M MOoJIIpU3aluy HOJASIPHOTO AUDIEKTPUKA.
JsnexTpudeckas BOCHPUMMUYMBOCTD TUAIEKTPUKA.

17. Tlone cBsi3aHHOTO 3apsiia B MOJISPU30BaHHOM audiekTpuke. Teopema Octporpaackoro-I'aycca
B AMJIEKTpHUKE. BEKTOpHOE M0JIe 37eKTPUUECKON HHAYKIUH (JIEKTPUYECKOTO CMELIeHUs) U €€
CBSI3b C MOJIEM JIEKTPUUECKON HAPSKEHHOCTH.

18. CBs13b MEXIY DJIEKTPUUECKON HAMPSHKEHHOCTHIO CBOOOAHBIX 3apsi/IOB B BAKYyMe U B
TUDJIEKTPHKE.

19. IlonsaTne npoBoasIel cpeabl. DNEKTPOCTATUUECKUI IPOBOIHUK. Pactipenenenue
HECKOMIIEHCHPOBAHHOTO 3apsijia Mo 3JIeKTPOCTaTUYECKOMY IPOBOJIHUKY. DIEKTPOEMKOCTD
YEIUHEHHOTO NTPOBOJHUKA.

20. AHaM3 CUCTEMBI «IIPOBOISIIINI IIap — TOYEUHBIHN 3apsi» METOJOM 3€PKaTbHBIX N300paKCHHI.
3a3eMIIeHHE.

21. B3aumHast 35eKTpo€MKOCTh. [110cKkuit KOHIEHCATOP U €T0 AMEKTPOEMKOCTh. CIIOCOOBI
COEJMHEHMS KOHJIEHCATOPOB.

22. B3aumHas 31eKTpoeMKOCTh. Chepruyeckuil KOHAEHCATOP U €T0 IEKTPOEMKOCTD.

23. B3auMHas 31eKTpoEMKOCTb. [{nanHApruUecknii KOHAEHCATOP U €r0 3JIEKTPOEMKOCTD.

24. DHeprus yeAMHEHHOTO 3apsHKEHHOTO TIPOBOHUKA, 3apSKEHHOTO KOHJIEHCATOpa U 00bEMHOM
IJIOTHOCTH SHEPTUM JEKTPOCTATHUECKOTO TOJIS.
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25. OCHOBHBIE MTOHSTHUS TEOPUU AIEKTPUUECKOTO TOKA: BEKTOP MJIOTHOCTH TOKA U cujia Toka. CBs3b
MEXTy HUMH.

26. 3axkon Oma B muddepennmanbaon hopme.

27. 3akon Oma B HHTETPATIBLHON (pOpMe 111 OMHOPOAHOTO yuyacTKa. COpOTHBIICHHE yUacTKa.
CriocoObl coeIMHEHUs] COTPOTUBIICHUH.

28. 3akon OMa B HHTErpaJibHON (hopMe JJIsT HEOAHOPOAHOTO ydacTKa. [lookuTenpHbIC U
orpunarenbuble DJ[C. DHepreTnyeckuil CMbICI HHTErpaibHOro 3akoHa Oma.

29. 3akon Oma jy1s mpocToro KoHTypa. 3akoHsl Kupxroda.

30. 3akon J[>xoyns-Jlenna.

Bropsie Bonpockl 6niieToB

1. BextopHoe npoussenenue. IIpaBuino Moaysis v MpaBuiIO HalpaBICHUS.

2. [loHsiTME MarHUTHOIO NOJIsl. MarHuTHast MHIYKIUS KaK CUIOBas XapaKTEPUCTUKA MarHUTHOTO
noJyisl. MarauTHas cocrasistonias cuisl Jlopenuna.

3. 3axon buo-Casapa-Jlamuiaca (bCJI) B BakyyMme.

4. JIBe BEKTOPHBIE XapaKTEPUCTUKNA MAarHUTHOTO MOJIS1 B MATHETUKE U CBSI3b MEXy HUMH.
Boipakenust 00bEMHOMN IIIOTHOCTY SHEPTMU MATHUTHOTO I0JI1 B MArHETHKE

5. IIpumenenne 3akona bCJI B Bakyyme: MarHuTHasi MHIyKLUS B IEHTPE BUTKA C TOKOM.

6. Cuna Amnepa a5 IpOBOJHUKA C TOKOM 3JI€MEHTAPHON JUIMHBI U JUI IPSIMOTO ITPOBOJHUKA C
TOKOM KOHEYHOM JINHBI.

7. MarHUTHBII MOMEHT U BO3JEHCTBUE HA HEIrO MAarHUTHOTO MOJIsI. AHAJIOTHSI MEKY BUTKOM C
TOKOM M MarHUTHOM CTPEJIKOM.

8. MaruuTHslii notok. Teopema OcTtporpajckoro-I'aycca /st MAarHUTHOTO TOJISL U BBIBOJBI U3 HEE.
9. PabGota cuiibl Amnepa B ciiyyae ydyacTKa IPOBOJAHUKA C TOKOM

10. PaGora cuibl AMriepa B ciydae 3aMKHYTOTO KOHTYPa C TOKOM

11. IloHATHE NUPKYIALUN BEKTOPHOTO MOJIsL. 3aKOH MTOJIHOTO TOKA B BAKYYME U B MarHETHKE.

12. IlpuMeHeHue 3aKkoHa MOJTHOI0 TOKAa: MarHUTHOE MoJie 0ECKOHEYHO JJIMHHOTO MPOBO/Ia C TOKOM
B BaKyyMe.

13. IlpuMeHeHue 3aKoHa MOJTHOIO TOKAa: MarHUTHOE M0JIe TOHKOT'O TOPOUJIa U ITTUHHOTO
COJIEHOW .

14. SIBnenue anexTpoMarHuTHON UHIYKIMH. 3akoH Dapanes u npasuio Jlenua. [lonstue
00paTHOM CBSI3U. 3aKOH AJIEKTPOMarHUTHON MHIYKIIHH.

15. Ipuunnast /1C nHAYKIMY B IBUKYLIUXCSA TPOBOAHUKAX U B HEM3MEHHBIX KOHTYpax
IIPOBOJHUKOB B IEPEMEHHOM MarHMTHOM I10J1€. BUXpeBO€ RIIEKTPUYECKOE IT0JIE U BBIPA)KEHNE
yepe3 Hero J/1C MHAYKIMY B HEMTOABUKHOM KOHTYpPE ITPOBOJHMKA.

16. KonmuecTBo 3apsiaa, MpOTEKIIEE B KOHTYPE IPOBOAHMKA P U3MEHEHUH ITOTOKOCLETIIIEHUS
KOHTYpa.

17. SIBnenune camonnnykunu. Ilonarne nanykruBHocTH KoHTypa. C CamonHayKImu. 3aKoH
Owma 17151 yyacTka ey ¢ UHAYKTUBHOCTBIO. DHEPTUsi MarHUTHOTO TOJIsI IPOBOJHUKA C TOKOM.





