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1. Ilean ocBOeHHS TUCUMILJIMHBI.

K 0cHOBHBIM 1eJISIM OCBOCHUS TUCIUIUIMHBI « DU3MKa B TIPOU3BOACTBCHHBIX
¥ TEXHOJIOTUYECKUX MTPOIIECCaxy CJIeyeT OTHECTH:
— ®opMHUpOBaHHE HAYYHOTO MHPOBO33PECHHSI U COBPEMEHHOTO (PU3MUECKOTO
MBIIILICHUS;
— TMPUOOPETeHHE TPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX I W3YYCHUS
€CTECTBEHHOHAYYHBIX, 001IenpodecCHOHABHBIX U CTICIIUATBHBIX TUCITUTUIHH
K ocHOBHBIM 3aJayaM  OCBOCHHS  JTUCHUIUIMHBI  «Pu3nka B
MPOU3BOJICTBEHHBIX U TEXHOJIOTHYECKUX MPOIECCax» CIAEAYET OTHECTH:
— W3ydyenue oOmiet ¢pu3nku B 00bEME, COOTBETCTBYIONIEM KBaTU(UKAIINH
OakanaBpa

2. Mecto aucuumiudbl B cTpyktype OOII 6akanaBpuara.

JucrumnHa « @u3nKa B TPOU3BOACTBEHHBIX M TEXHOJOTHUECKHX TIPOIIECCaX»
otHocuTcs K ©OazoBoit wyactu (bl.1.) ©6azoBoro mwmkna (bl) ocHoBHOI
oOpa3oBarenbHOM nmporpaMmMbl Oakanaspuara (OII).

«Duznka B  TMPOU3BOJCTBEHHBIX M  TEXHOJOTMUYECKHX  IpOIeccax»
B3aMMOCBSI3aHa JIOTHYECKH W COJEPKATEIHHO-METOJUYECKH CO CIEIYIOUUMU
nucuuruinHamu Ol

B 6azo6oti vacmu 6azoeo2o yukaa (b1.1.):

— BrIcias maTemaTuka;
—Teopernyeckass MEXaHUKA;
— DIEKTPOTEXHUUECKHE OCHOBBI MAIIIMHOCTPOUTEILHBIX TEXHOJIOTHIA;

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

— TexHOMOTMYECKHEe MAIIMHBI K 000pyI0BaHKE JJIs ofydeHust u3aenuii B OM/;

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

B pesymprare ocCBOeHUS AUCHUIUIMHBI (MOOYJs) y  OOydarommxcs
GOpMHPYIOTCA  CIEAYIONINE KOMIIETCHIIMM U JOJKHBI OBITh  JIOCTUTHYTHI
CJIEIYIONTUE PE3yJbTaThl O0OyUYEeHHsI Kak dTan (OPMHUPOBAHUS COOTBETCTBYIOIIUX
KOMIIETECHITUM:



B pe3yabTare
OCBOCHMS
Kon oOpa3oBaTeJIbHOM IlepeyeHb MIaHNMPyeMbIX Pe3yJbTATOB
KOMIIeTEHLM U MPOrpamMMbl o0yueHHsI MO JUCIHHUILJIMHE
00y4aIoIIUICA 10 IKEeH
00J1a1aTh
OIIK-1 YMEHHUE UCIIOJIb30BaTh 3HAThb:
OCHOBHBIE 3aKOHBI ® OCHOBHBIC 3aKOHBI U TIOHATHS (PU3UKN
€CTECTBEHHOHAYYHBIX ® OCHOBHBIC (PU3NUECKIE METOIBI
JUCLIUIUIMH B HCCIIEIOBaHUS
npohecCHOHABLHOM YMeThb:
JIEATEIIbHOCTH, ® PUMEHATH (PU3NUECKNE 3HAHHS K PEIICHUIO
IIPUMEHATH METOIBI HPaKTUICCKUX 3a1a4
MaTeMaTHu4YEeCKOro ® HCIIOJB30BAaTh MATEMATHYCCKHU aIrapar
aHAIM3a U U BbIBOJIE (PU3NYECKHUX 3aKOHOB
MOJEIUPOBAHUS, ® [UIAHUPOBATH U BBIIIOJIHATH yqeGHoe
TEOPETUYECKOTO H SKCIEPHMEHTATLHOE H TEOPETHHIECKOE
SKCTIEPUMEHTAIBHOTO uccieoBanne GU3MIECKUX SBICHUN
MCCIIEIOBAHHS BIAANETD: 3 3
® CHCTEMOH TEOPEeTHIECKUX 3HAHHUH I10
(uznke
® METO/OJIOTHEH U MeTOaMH (PH3UIECKOTO
IKCTIEpPUMEHTA
® HaBBIKAMH PEIICHMS KOHKPETHBIX 33134 U3
pas3HbIX o0nacTei GPU3NKU HA YPOBHE,
COOTBETCTBYIOILIEM TPEOOBAHHAM
obmenpodeccnoHaTFHONW TOTOTOBKH
OakayiaBpa

4. CTpyKTYypa M colepKaHue TUCUMILIUHBI.

OO01ast TpyA0EMKOCTh TUCUUIUIMHBI COCTaBISIET 8 3a4ETHBIX €IUHUIIBL, T.€.
288 akanmemuueckux dYacoB (M3 HuMX 144 wyaca — camocTrosiTeapbHas pabora
CTYJICHTOB).
Ha mepBom Kypce B mepBOM ceMecTpe BBIJCISICTCS 2 3a4€THBIC €AWHMIIBI, T.€. /2
aKaJeMHUYecKHX Jaca (13 HuX 36 4acoB — CaMOCTOSITENbHAS paboTa CTYICHTOB).
Ha nepBom Kypce BO BTOPOM ceMecTpe BblenseTcs 3 3a4eTHbIe euHuIbI, T.€. 108
aKaJeMUYeCKHUX 4acoB (M3 HUX 54 yaca — caMOCTOsITENIbHAS paboTa CTYICHTOB).
Ha BTOpOM Kypce B TpeTheM ceMecTpe BhIICIACTCS 3 3aUueTHbIC eNuHuUIIbI, T.¢. 108
aKaJeMUYeCKUX 9acoB (M3 HUX 54 yaca — cCaMOCTOSITENIbHAS paboTa CTYICHTOB).

Pacnipenenenrie ayAMTOpHBIX YacoB IO BUIAM 3aHSATHI NPOU3BOAUTCA

CJICAYIOIIMM 00pa3oMm.
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IlepBbIii cemecTp: JIEKIIMU — HET, JlabopaTropHbie padboTel — 1 yac B Henemnto (18
4acoB), CEMUHAPHI U MpakTUUYecKue 3aHaTus — 1 yac B Hepento (18 gacoB), popma
KOHTPOJIA — 3aYET.
Bropoii cemecTp: nexuuu — 1 gac B Henemo (18 wacoB), 1abopaTopHbie pabOThI —
1 gyac B Henemto (18 yacoB), ceMUHApPBI U MPAKTUYECKUE 3aHATUSA — | Yac B HEJEIIO
(18 gacoB), hopma KOHTPOJISI — DK3aMEH.
Tpernii cemectp: nekiuu — 1 yac B Heaemto (18 yacoB), mabopatopHbie pabOTHI —
1 yac B Henento (18 yacoB), ceMUHAPHI U MPAKTUYECKUE 3aHATUSA — | Yac B HEJENIO0
(18 gacoB), hopma KOHTPOJISI — IK3aMEH.

CrtpykTypa U coaepkaHHe AUCUUILINHBI «DU3MKAa B MPOU3BOJICTBEHHBIX H
TEXHOJOTHUECKUX TIpoIleccax» IO CpoKaM W BUAaM pabOThl OTpaXEHbI B
IIPUJIOKEHUH A.

Conep:xanue pa3aenoB JUCHUIINHBI

IlepBbIiii cemecTp
Beenenne B pusnyeckuii J1abopaTOpPHbIA NPAKTUKYM
[Ipssmble U KocBeHHbIE (u3nueckue uzmepeHus. OO6paboTka pe3ynbTaTOB
WU3MEPEHUN U SKCIIEPUMEHTAIIBHBIE ITOIPEIIHOCTH

KunemaTuka nocrynareJbHOro ABHKEHUS

®usnuecknii Bexktop. [lonarue opra. Teopuss otHOCUTENbHOCTH [ anuies.
[TomoxkeHne W €ro OTHOCUTENIBHOCTb. TpaeKTOpusT MaTepUalbHOM TOYKH.
Conpukacaromascs II0CKOCTh U CONPUKACAIOIIAACS OKPYKHOCTb. DJIEMEHTAPHOE
MIEPEMEILICHNUE U AJIEMEHTAPHBIN TyTh. CKOPOCTh ABWKEHHS U €€ OTHOCUTEIBHOCTb.
[IpyHIMO Ccynepno3uuuy ABWKEHHU. YckopeHue. KacarenbHOe M HOpPMajbHOE
yckopeHnus. JlekapToBa cucrema KoopauHaT. KuneMarnueckne 3aKOHbI IBUKEHUS.
[ToctynarensHoe nBMkeHUE a0CcoMOTHO TBEPOTO Tena (ATT).

JAMHAMHKA NOCTYNATEeJIbHOI0 ABHKEHUS

[TonsiTue cunbl. AGCOMIOTHOCTD CUJIBI B Kaccuuecko mexaHnuke. [lonsTus
PaBHOJEUCTBYOIIEH U cOCTOsTHUS NOKOs. [IepBbiit 3akoH HeroToHA. MHEpLIMabHbBIE
cucreMbl orcu€ra. Bropoil 3akoH HproTOHa M 3aKk0H BcemMupHOro TAroTeHUS.
Nmnynbe 1 3aK0H ero u3MeHeHus. Tpertuit 3akoH Hpr0TOHA M cCOXpaHEeHUE UMITYJIbCa
3aMKHYTOM cUCTEMBI. LIeHTp Macc cucrtemsl. Y 1apsl U B3PbIBBI.

Pa6ora n IHEPIusd B NOCTYyNaTC¢JIbHOM JIBHUKCHUH
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[Tonsatue cwioBoro mojs. DieMeHTapHas pabora U paboTa Ha KOHEUHOM
nepemenieHn. MoniHocTh. KuHeTnueckas SHEprusi U 3aKOH €€ H3MEHEHUS.
Teopema Kénwura. lloTeHIManbHbIE CUIIOBBIE TOJISI U MOTEHLMWAIBHAS SHEPTHUS.
3aKOH M3MEHEHUsl MOTEHIMAIbHON SHepruu. HemoTeHIManbHbIE CUIJIOBBIC MOJIA.
[Tone cun CONPOTUBIICHUS KakK IPUMEP HEMOTCHUUAIBHOTO CHJIOBOTO TIOJIA.
Mexanuueckas 3HEPTHS U 3aKOH €€ u3MeHeHusA. KoHcepBaTUBHBIE CUCTEMBI.

KunemaTnka BpamartebHOI0 ABHKEHHS

ONeMEeHTapHbBId YroJl IMOBOPOTA M YINIOBasg CKOPOCTb. CBA3b MEKIY
JIEMEHTAPHBIM YIJIOM IIOBOPOTA U 3JIEMEHTAPHBIM IlepeMelieHueM. CBA3b MEXIY
YIJIOBOM M JIMHEMHOM CKOpPOCTAMH. YTioBoe yckopeHue. KacarenpHoe u
HOPMAaJIbHOE YCKOPEHHUS BO BpallaTeJbHOM JBHWKEHUU. BpamjatenbHoe JBUKEHUE
ATT. CooTHOLIEHUE MEXKTY BpallaTeIbHBIM U IOCTYNATEIbHBIM JIBH)KEHUSIMU.

JIMHAMMKA BPAIIATEJIbHOI0 ABHKECHHUS

MoMEHT UMITyJIbCa U MOMEHT CUJIbl. 3aKOH U3MEHEHHUSI MOMEHTA UMITYJIbCA.
OTHOCHUTEIIBHOCTh MOMEHTA MMITYJIbca. MOMEHT MMITyJIbCa U YIJIOBAsl CKOPOCTb.
MowmeHnT uHepruu. OCHOBHOE YpaBHEHHE JWHAMHMKHU BpPAlIATEIbHOTO JBMKEHHS
ATT. OceBble MOMEHTHI UHEPLIMM HEKOTOPBIX Ted. Teopema lrelinepa. PaboTa u
KMHETHYECKasi SHEpPrusi BO BpaulaTelbHOM JBMKeHHH. llpeneccus. Ananorus
MEXy MTOCTYIATEIbHBIM U BPAILATEIbHBIM JIBHKCHUSMHU.

Bropoi cemectp

Hanpsax€éHHOCTD 3J1eKTPOCTATHYECKOI0 I0JIA

ONEeKTpUYEeCKUi 3aps] KaK HCTOYHUK 3JIEKTPOCTATHYECKOIO IOJIs. 3aKOH
Kynona. Ilpuniunel OnuskoxaelicTBus U nanbHoAeicTBusa. [loHsTHEe (u3ndeckoro
nojisl. DJEKTPOCTAaTUYECKOE II0JIe Kak 4YacTHbIM ciydall (U3WYECKOro MOJIS.
MaTtemaTudeckue nosjis Kak crnoco0 ONnrucaHus HEMPEPHIBHO paCTIPEACIEHHON MaTEpUH.
Hanpsx€HHOCTP KakK CHJIOBAas XapaKTEPUCTUKA DIEKTPUYECKOro mojd. lIpuHmmn
CYNEPHO3UILMNA HJIEKTPUUYECKUX TMOJed B MNpPUMEHEHUH K Hanpsbk€HHocTH. [lome
qunoiis. OCOOEHHOCTH CUJIOBBIX JIMHUN MOJSHAMNPSAKEHHOCTH AJIEKTPOCTATUUECKOTO
nonisi. I[lotok BekTopa HampsbkéHHOCTH. Teopema Octporpaackoro-I'aycca (OI') B
BakyyMme. [Ipumenenne teopembr Ol st pacuéra HAPSKEHHOCTU paclpeacIEHHbIX
UCTOYHUKOB.

IoTeHMAa 3JIEKTPOCTATHYECKOT 0 MOJISA
[loTeHIMaILHOCTH AJIEKTPOCTATUYECKOTO OJIA. IloTenman KakK
SHEPreTHYECKass XapaKTepUCTHKA AJIEKTpocTaTHYecKoro mnois. CBsi3b MEXAy
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HaIPsHOKEHHOCTBIO M MTOTEHUUAIOM. [IpuHIUII Cynepro3uiuu 3IeKTPOCTaTUYECKUX
noJiel B MpUMEHEHUH K noteHuuany. Hanpsokenue. PaboTa aekTpocTaTHYeCKUX CUil
Ha NEpEeMEILEHNN TPOOHOTO 3apsifa. DHEPTUsi CUCTEMBI 3aps/I0B.

I[I/IC)JICKTPI/IKI/I U MPOBOAHUKH B IJIEKTPOCTATHKE

JnanekTpuueckas cpena. [Monapuzanusi. JnanekTpuyeckas
BOCIIpUMMYMBOCTb.  Teopema OI' B auwdnekTtpuke.  Jusnexrpuueckas
MIPOHULIAEMOCTb. DIeKTpUIeCcKOe CMEILICHUE (MHDYKIHUS). [TonsiTue

AIIEKTPOCTATUYECKOTO MPOBOJIHUKA. Pacmipenenenue 3apsjia 1no ero noBepXHOCTH.
OnekTpuyeckas €MKOCTb YEIMHEHHOTO NPOBOJHUKA. B3ammHas EMKOCTh IBYX
poBOJHUKOB. KoHIeHCaTOphl. DHEPTHUS STIEKTPUIECKOTO TTOJIS.

3aKOHBI NOCTOSIHHOTO TOKA

Bekrop mnotHoctu Toka. Cuna Toka. 3akoH Oma B auddepeHuumaibHou
dbopme. YaenpHOe comnpoTuBIeHUE cpenbl. 3akoH Oma B MHTErpajibHOU (opme.
CompoTtuBiieHHE y4yacTka 1enu. Jnekrpoasmwkyias cuna (9JC) yuactka. 3akoH
Jlxoyns-JleHia B uHTerpasibHON U B b depeHnansHoi popmax.

Marnerusm

MarauTHOe 1OJIE W €ro BO3JACHUCTBHME HA ABWXKYyIIHecs 3apsanbl. Cuna
Jlopennia. MarnutHas wunaykuua. Cuna Amnepa. MarHuTHeIi MOMEHT H
BO3JEHCTBME HA HETO MArHUTHOIO MOJIsA. ICTOUHMKH MAarHUTHOTO TTOJ1s1. 3aKOH bro-
CaBapa-Jlarutaca. Maruuthsiil motok. Teopema OI' st marauTHOTO oJisi. PaboTa
cwiIbl AMIiepa. 3aK0H MOJHOTO Toka U (u3ndeckas Teopema CTOKca B BAKyyMe U B
MarHetuke. Hanpspk€HHOCTh MAarHUTHOTO 1OJIsl. MarHuTHasi BOCIPUUMYHMBOCTD U
MarHuTHasi MPOHUIAEMOCTh. JIMHelHbIle MarHeTUKH (Iua- U TapaMarHeTUKu) U
HEJIMHENHBI MarueTuku (peppomarseTnku). HamarnnumBanue peppomMarHeTUKOB:
KpUBasi HayalbHOW HAMarHMYEHHOCTH, MpeAeNbHAas U HENpenebHble METIH
ructepesuca. JKECTKue U MATKME MarHETUKHU.

DJIEKTPOMATHUTHAS MHAYKIMS

3akon ®apanes u npaBuio Jlenna. BuxpeBoe snekTpuyeckoe mMode.
Camounaykuus. IlepexonHble mnOpouecchl B DJIEKTPUYECKOM I[enu. DHEPrus
MarHUTHOTO TOJIS.

Tpernii cemectp

YpaBHenuss MakcBesiia
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HuddepeHunanbable onepaTopbl TEOPUM MOJsA. VHTErpaibHble TEOPEMBI
teopun noiist: I'aycca u Crokca. IloTeHIMaNBbHBIE U BUXPEBBIE BEKTOPHBIE IOJIS.
CBeneHue MHTETPAIbHBIX YPAaBHEHUN JIEKTpOMAarHeTu3Ma K auddepeHuaibHbpIM
ypaBHeHUsIM MakcBemia. Tok cmenieHus.

KoJsie0anus

["apmonunueckue KoJIeOaHusl. HuddepennumansHoe YpaBHEHHE
rapMOHUYECKUX KoJiebaHWil U ero oOuiee peimieHue. BekTopHoe mpeacTaBieHUE
rapMoHU4ecKuX GyHKIuH. Mexanndeckre MasTHUKU. VneanbHbIN Kojie0aTeIbHbIN
KOHTYp. ['apMoHMuYeckue KoJeOaHUsi C DSHEPreTHYeCKOW TOYKH 3pPEHUS.
3aryxawomue konebanusa. BrwiHyxaeHHbIe KojiebaHus. Pe3oHaHc aMILTUTYIBI.
Pe3onaHc ckopocTr. AMIUIMTY/1a TOTJIOIIEHUS U AMIUTUTY 1A TACTIEPCUM.

Bouanbl

Bo3mymienuss Mexanuueckod cpeasl. BoiiHOBoe ypaBHeHHe. BbiBOX
BOJIHOBOTO YpaBHEHHS U3 ypaBHeHUM MakcBesia. CBoilcTBa 3JIE€KTPOMAarHUTHBIX
BOJIH. ['apmonuueckue BoiHbl. Da3zoBas ckopocth. [lnmuHa BoiHBL BosgHOBOU
BEKTOpP. IHTEHCHUBHOCTh TAPMOHUYECKON BOJHBIL. [lakeThl TapMOHMYECKUX BOJIH.
['pynmoBas ckopocTs. J[JInHa KOTEpEHTHOCTH. BpeMst KOTepEeHTHOCTH.

HNurepdpepenuns

SBnenue unTepdepenuun. Korepentnoie uctounuku. Heobxomumbie u
JIOCTATOYHBIE YCIIOBUS KOT€PEHTHOCTH HCTOUHUKOB. IHTepdpepenus chepuiaeckux
BOJIH. OniTryeckuit Xo1. Y caoBUst UHTEP(PEPEHIIMOHHOTO MaKCUMyMa U MUHUMYMa.
VYcnoBue BpeMeHHO# korepeHTHOCTH. Cxema FOura. MuTepdepenivsi B TOHKHUX
mnénkax. Konba Herotona. IIpocTpancTBEHHAsE KOTEPEHTHOCTb.

JAuppaxkuus
SABnenue nudpakmuu. [lpunnun [roirenca-Openens. 3oHbl DpeHens.

[IpssMONTMHEMHOCTH pacIpoCTpaHEHUs CBETa B OJHOpOAHOU cpexae. udpakims
O®peHens Ha KPYrJoM OTBEPCTHHU. Y CIOBHE T€OMETPUYECKOM ONTHKU. Y CIOBUE
muppakimn Opaynrodepa. Judpakaus Opaynrodepa Ha MeId U Ha OTHOMEPHOU
nudpaxkuronnon pemérke. JAudpakuus OpayHrodepa Ha KpucTaiax. YCIOBUE
Bynbda-bparra. Paspemaromas  crnocoOHOCTh  AMGPAKUMOHHOM — pEHIETKU.
AnpTepHaTUBHOE NpuHLUIY [ toiirenca-Openens onucanue AUPpaKuuu: napameTp
mudpakuun. Judpakuus Opaynrodepa cxoasimuxcst BoiaH. Onucanue audpakuuu
®payHrodepa mI0CKUX BOJH C MOMOIIBI0 COOTHOLIEHUS HEONPEIEIEHHOCTEH.

HHoasipusanust
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[lonepeyHocTs BOJH W  NOJSPHU3ALMOHHBIE sBJIeHUA. Jlnarpamma
MHTEHCUBHOCTU. MaTpuiia KOT€peHTHOCTHM U CTENEHb KOTEPEHTHOCTU OCEH.
Hopmansusie koopauHatel. [lomsipuszanust B (a30BO-HEKOTEPEHTHBIX BOJHAX:
HETOJSIPU30BAHHBIM  CBET; IUIOCKONOJISIPU30BAaHHBIM CBET; 3akoH Maioca;
YaCTUYHO MOJSpU30BaHHbIN cBeT. [lomspuzamus B $a30BO-KOTEPEHTHBIX BOJHAX:
JieBas U IpaBasi JJUTMIITUYECKAs MOJSIpU3alusl; Kpyrosas nojsipusanus. OnTuyecku
akTuBHble cpenbl llonspus3aloHHBIE METONBI: 3aKOH bprocrtepa; aABOWHOE
JTY4YEenpeIOMIICHUE; TUXPOU3M.

5. O6pa3oBaresibHbIC TEXHOJIOTHH.

Meronuka mpenofaBaHus AUCIHUIUITMHBI «DHU3WKa» TMpeaycMaTpUBacT
UCIIOJIb30BAaHUE PA3JIMYHBIX (OPM TPOBENCHUS TPYIIOBBIX W WHIAMBHUIYaTbHBIX
ayJIMTOPHBIX 3aHATHUM B COYETAaHUU C BHEAYAUTOPHOM pabOTONl C IEJbIo
dbopmupoBaHUs U pa3BUTHS MPO(HEeCCHOHATBHBIX HABBIKOB CTYICHTOB.

1) HWsnoxkeHWe  JCKIMOHHOIO  MaTepuajla [0  psSay  paszeiioB
conpoBoxaaercs npesentausamu Microsoft Office Power Point, Bxirouarommmu
WCITOJIb30BAaHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXeM, MOJEIICH, BUPTYaTbHBIX
IKCIIEPUMEHTOB.

2) B xone nexkmuil MPOBOIATCS JIEMOHCTPAIIMOHHBIE HDKCIIEPUMEHTHI C
UCITIOJIb30BAaHUEM IKCIIEPUMEHTAILHOM 0a3bl Kadeapshl.

3) CryaeHTsl BBHIIOJHSAIOT JabopaTOpHblE PabOThl  (PU3UUECKOTO
mpakTUKyMa B Jyiaboparopusix kadenapbl «Dusnkay. YdeOHbIE MaTepHaIbl IS
CaMOCTOSITENTLHOW PabOTHI MO MOJATOTOBKE K JOMYCKY M K 3allUTe JTaOopaTOpHBIX
paboT CTyACHTHI MOTYT MOJIy4YaTh IUCTAHIIMOHHO C caifTa Kadeaphl.

4) TIlpoBepka pe3yJbTaTOB BHEAYIUTOPHON  pabOThl  CTYJEHTOB
OCYIIECTBIISIETCSI ¢ TIOMOIIBIO MPOBEJIEHUSI KOHTPOJIbHBIX paboT, OMpoca, 3alluThI
71abopaTopHBIX paboT, a TaKkKe MpréMa SK3aMEHOB.

[Ipu npoBeneHnN 3aHATHI MO qUcHUIUIMHE npuMmensercs cuctema CIO -
Ims.mospolytech.ru. Ha mnatdopme CAO 1o auciumianHe MOTyT ObITh
pa3MenieHsl yueOHbIe, METOANYECKIE U HHBIE MaTepUAIIbI, CTIOCOOCTBYIOIINE
OCBOCHHMIO JUCIMIUIMNHBI CTYICHTAMH.

[Tpu poBeIeHNN 3aHITHI TaKXKe MOTYT OBITh peaTM30BaHBI TaKUe (POPMBI
Kak BeOuHapsl (Ha miarpopme ZOOM, Webinar, Webex), onnaiin TecTupoBaHue,
MIPOMEKYTOUHAS aTTECTAIUs C TPUMEHEHUEM IJICKTPOHHBIX CPEJICTB.
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6. OnleHo4YHbBIE cpecTBA /Il TEKYIero KOHTPOJISl yCIeBaeMoCTH,
NPOMEKYTOYHOM ATTECTALMH M0 UTOTaM OCBOEHHS THCUUIIMHBI H Y4eOHO-
MeToAUu4YecKoe ofecreyeHue CaMOCTOATEILHOM PadoThI CTY/IEHTOB.

B mpomecce oOydeHHs] WCMONB3YIOTCS CIEAYIOIIME OIICHOYHBIE (DOPMBI
CaMOCTOATEILHON PabOThI CTY/IEHTOB, OIIEHOYHBIE CPEACTBA TEKYIETO KOHTPOJIS

YCIICBACMOCTH U ITPOMCIKYTOYHBIX aTTCCTaHHﬁ:

B nepBoMm cemecTpe

— BBINOJHEHUE U 3alIUTa YETHIPEX J1a00OPATOPHBIX PAOOT MO MEXAHUKE;
— BBITNIOJIHEHUE YETHIPEX KOHTPOJIBHBIX padoT;

— pEryJsipHOE MPOBEIECHUE YCTHBIX OIPOCOB;

— 3a4€T no pazaeny «MexaHukay.

Bo BTOpOM cemecTpe

— BBITIOJIHEHUE U 3aIIMTa YETHIPEX TAOOPATOPHBIX PAOOT MO IEKTPOMArHETU3MY;
— BBITIOJIHEHUE YETHIPEX KOHTPOJIHHBIX padoT;

— peryJsipHOE MPOBEACHUE YCTHBIX OMPOCOB;

— DK3aMEH 10 pa3zieny «JIEeKTPOMArHeTH3M»

B TpeTrnhem cemecTpe

— BBITIOJIHEHUE U 3aIIMTa YETHIPEX TaOOPATOPHBIX PaOOT MO OITHKE;
— BBITIOJIHEHUE YETHIPEX KOHTPOJIHHBIX padoT;

— PEryJIsipHOE MPOBEIECHUE YCTHBIX OIPOCOB;

— sK3aMeH 1o pazneny «Konedanusi, BOJTHbI, ONTHKA»

OOpa3ipl 3aaHuii Ui TMPOBEACHUS TEKYIIET0 KOHTPOJISA: KOHTPOJBHBIX
paboT, BONPOCOB ISl YCTHOTO OMpPOCa, BOMPOCOB AJIsI 3K3aMEHOB, a TaKKe OMIIETOB
JUUIS1 DK3aMEHOB MPUBEJICHBI B IPUIIOKECHUH 2.

6.1. @oH OLIEHOYHBIX CPEJICTB VISl POBEIeHNs POMEKYTOYHOM aTTeCTAlNU
o0yuarumuxcst Mo JUCHUIIMHE (MOAYJIIO0).

6.1.1. IlepeuyeHb KOMIETeHIHII € yKa3aHMeM 3TANOB MX (POPMHPOBAHUA B
npouecce 0CBOEHHsI 00pPa30BaTeJbLHON MPOrPaMMBbI.

B pesynprare OCBOEHHS IUCHMIUIMHBI (MOIYJs) (OPMHUPYIOTCS CIIETYIOIINE
KOMTICTCHITHH:
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Kon B pesyabTare ocBoeHHs1 00pa30BaTeJbLHOM NPOrpaMMbl 00y4aroImiics
KOMIIeTCHIIUH J0JI2KeH 00/1a1aTh
OIIK-1 YMEHMEM  HCIOJIb30BaTh OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAYYHBIX

JUCLHMIIIIMH B HpO(i)eCCHOHaHBHOfI ACATCIIBHOCTU, MNPHUMCHATH MCTOAbI
MAaTEMAaTUYCCKOro aHajinu3da W MOACIHMPOBAHUA, TCOPETUUYCCKOI0O U
SKCHICPUMCHTAJILHOTO UCCIICAOBAHUA

B nporiecce ocBoeHust 00pa3oBaTebHON MIPOrpaMMbl JaHHBIE KOMIIETEHIIMH, B TOM
YHCJI€ MX OTHEIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOATANHO B XOJE OCBOCHUS
OOyYaIOIIMMUCS JUCHUIUIMH (MOJyJei), MPAaKTUK B COOTBETCTBUM C Y4EOHBIM

MJIAHOM U KaJICHAApHBIM rpadukoM yueOHOro mpolecca.

6.1.2. Onucanue nmokasareJieii 1 KpuTepueB OLlEHUBAHUS KOMIIeTEHIN,
(opMupyeMBbIX 110 UTOraM OCBOCHUS AUCHUILIUHBI (MO1YJISI), OMUCAHUE KA

OIICHUBAHUA

IToka3aTenem OLCHUBAHU L KOMHCTGHHI/Iﬁ Ha Ppa3JIMYHBIX JTallaX HX

(bopMHpOBaHUS SBISETCS JOCTHKEHHUE 00yUYalOIMMHUCS IUTAHUPYEMBIX pE3yJIbTaTOB

0o0y4eHUs MO JUCUUILIUHE (MOJIYIIIO).

IToka3aTean

Kpurepumn oneHuBaHus

2

3

4

5

OIIK-1 - YMEHHE UCITOJb30BATH OCHOBHbLIC 3AKOHbI €CTCCTBCHHOHAYYHBIX TUCHHUIIJIUH B
HpO(l)eCCHOHaJILHOﬁ ACATECJIBbHOCTH, IPUMEHATH METOABI MATEMATUYICCKOI'O aHAJ/IM3a U
MOJAC/JIMPOBAHUA, TCOPETUYECCKOI0 U IKCMEPUMECHTAJIBLHOI'O UCCTIECTOBAHUSA

3HATh:
OCHOBHBIE 3aKOHBI
Y TIOHATHS
¢buzuku
OCHOBHBIE
(msznueckue
METOJIBI
UCCIIEJOBaHUS

OOyuarommuiics
JEMOHCTPHPYET
MIOJTHOE
OTCYTCTBHE W
HEJI0OCTATOYHOE
COOTBETCTBHE
CIIeTYFOIIIAX
3HAHWM:
OCHOBHBIX
3aKOHOB U
MOHATHN (HU3NKH
OCHOBHBIX
(buznyecKux
METOJIOB
WCCIIeIOBAHUS

OO0yyaromuics
JIEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBHE
CIIEYIOIINX
3HAHWUW: OCHOBHBIX
3aKOHOB U
MOHATHH QU3UKH,
OCHOBHBIX
(huznyecKux
METOJIOB
UCCIIEIOBAHUSI.
Homyckarorcst
3HAYUTEJIbHBIC
OIINOKH,
MPOSIBISAETCS
HEJ0CTAaTOYHOCTh
3HAHMM, 110 pALy
IOKa3aTelIeH,
oOyJatomuiics

OO0yuarormuiics
JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHE
CIICAYIOIINX
3HAHUM:
OCHOBHBIX
3aKOHOB U
MOHATUH HU3NKH
OCHOBHBIX
(duznuecKux
METO/IOB
WCCIIeIOBaHUS, HO
JIOITyCKalOTCSl
HEe3HAYUTEIIbHEIC
OIIINOKH,
HETOYHOCTH,
3aTPyIHCHHS [TPH
AHATUTUIECKHUX
ornepanusx.

OOyuaromuiics
JEMOHCTPHUPYET
MOJTHOE
COOTBETCTBHE
CIIEYIOUINX
3HaHUIL:
OCHOBHBIX
3aKOHOB U
MOHATHH QU3UKU
OCHOBHBIX
(hm3ugecKux
METO/IOB
HCCIIEI0BaHuUS,
cB0OOHO
orepupyeT
nproOpeTeHHBIMU
3HAHUSIMH.
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UCTIBITHIBACT
3HAYUTEIbHBIC
3aTpyAHEHUS TIPU
OTNIEPUPOBAHUU
3HAHUSAMU U TIPH
WX TIepeHoce Ha
HOBBIC CUTYaIUH.

yMeTb:
MPUMECHSATh
3HAHUSA IO
(hmsuke K
peLIeHUIO
MPAKTUYECKUX
3a/ad,
HCIIOJIb30BaTh
MaTeMaTUYECKUI
ammapar mpu
BBIBOJIC
(u3nyecKuX
3aKOHOB,
TJIAHUPOBAThH U
BBITIOJTHSTh
yaeOHOe
AKCIIEPUMEHTANbH
oc u
TEOPETHUUECKOE
WCCIIeIOBaHNE
(u3nyecKux
SIBJICHUN

OO0yyvaromuiics He
yMEET WK B
HEJOCTAaTOYHOU
CTETICHH yMeeT
MIPUMECHSTh
3HAHUS 10
bu3uKe K
peIIeHuro
MPAKTHYECKUX
3ajad,
HCIIOJIb30BaTh
MaTeMaTUYECKUI
amnmapar npu
BEIBO/IE
(hu3nIecKux
3aKOHOB,
TUTAHUPOBATH U
BBITIOJIHSTh
yaebHoe
AKCIIEPUMEHTAIIbH
oe u
TEOPETHIECKOe
WCCIIe/IOBaHNE
(hmzmuecKkux
SIBJICHU

OO0yyvaromuiics
JIEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE
CJIEeIYIOIINX
YMCHMMN:
IPUMEHSTh 3HaHUA
o pusuKe K
pelIeHuto
MPaKTUIECKUX
3ajad,
HCIIOJIb30BaTh
MaTeMaTHYECKUI
amnmapar npu
BBIBO/IE
(uznIecKux
3aKOHOB,
TUTAHUPOBATh U
BBITIOJTHS T
yaeOHOe
9KCIIEPUMEHTAIIbH
oe u
TEOPETUYECKOe
HCCIIeI0BaHNE
(hu3nIecKuX
SIBJICHUM.
Homnyckatorcs
3HAYUTEIbHBIC
OIIMOKH,
MPOSIBIISIETCS
HEJO0CTaTOYHOCTh
YMEHUH, 10 psAay
ToKa3aTeJiei,
oOyJatomuiics
WCIIBITHIBAET
3HaYUTEIbHBIC
3aTpyIHEHUS IPU
OTIEpUPOBAaHUH
YMEHUSIMH TIPU UX
NEpeHoce Ha
HOBBIE CUTYallHH.

OO6yuarommuiics
JIEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHE
CIIEeTYIOIINX
YMCHHMN:
IIPUMEHSTh
3HaHUS 110
¢duzuke K
PpELICHHIO
MIPAKTUIECKUX
3ajad,
HCIOJIb30BaTh
MaTeMaTHYECKUI
anmapar npu
BBIBOJIC
(r3mueckux
3aKOHOB,
IUIaHUPOBATH U
BBITOJIHATD
yuebHOe
9KCIIEpUMEHTAITLH
oe u
TEOPETUYECKOE
HCCIIeJIOBaHNE
(hmzrueckux
SIBJICHUM. Y MeHus
OCBOEHBI, HO
JIOTTYCKAIOTCS
HE3HAYUTEIIbHbIE
OIHMOKH,
HETOYHOCTH,
3aTpyIHEHHS IpU
AHATTUTUIECKUX
oTepanmsx,
IIEPEHOCE YMEHUI
Ha HOBBIE,
HECTaH/IapTHBIE
CUTYaIIH.

OO0yyaromuiics
JIEMOHCTPHUPYET
MIOJTHOE
COOTBETCTBHE
CIEeIyIOIINX
YMEHHI:
MPUMEHSTh
3HAHUS 110
¢dusmuke K
PELICHHIO
MPaKTUIECKUX
3ajad,
HCIIOJIb30BaTh
MaTeMaTHYECKUI
amnmapar npu
BBIBOZIC
(m3nyecKkux
3aKOHOB,
TUTAHUPOBATH U
BBINOJIHSATD
yaebHoe
IKCTIEPUMEHTAIILH
oeu
TEOPETUYECKOe
WCCIIeIOBaHNE
(m3nyecKux
SIBJICHUI.
CB000oIHO
oTepupyeT
nproOpeTEHHBIMH
YMEHUSIMH,
MPUMEHSIET UX B
CUTYyalusIx
MOBBIIICHHON
CJIOXHOCTH.
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BJIAJIETD: OO0yuaromuiics He | OOyvaromuics OO0yuaromuiics OO0yyaromuiics B
cucTeMon BJIaJICeT WU B BJIaJICET CUCTEMON | YaCTHYHO BJIAJCET | TOJHOM O0bheMe
TEOPETUUCCKUX HEJ0CTAaTOYHOMN TEOPETHUCCKUX CUCTEMOM BJIAJICCT
3HAHUU TI0 CTCTICHU BJaJIceT | 3HAHUMH MO TEOPETHUUECKUX CUCTEMOH
dhusuke, CHCTEMOI buzuke, 3HaHUH 110 TEOPETHICCKHUX
METOJIOJIOTHEH U | TEOPETUYECKHUX METOJI0JIOTHEN U husuke, 3HAHUMU 1O
METOJIaMHU 3HAaHUH 10 METOJIaMHU Meronoyiorueii u | (husmke,
(hu3uaecKoro buzuke, (bH3uIecKoro MeTodaMHu METOJOJIOTHEH 1
9KCTIEPUMEHTA, METOJIOJIOTHEH U | DKCTICPHUMEHTA, (uznveckoro METOaMHU
HaBBIKAMHU METOaMHU HaBBIKAMH JKCIICPUMEHTA, ¢usnyecKoro
peuieHus (bu3nIECKOro pelieHus HABBIKAMHU 9KCTIIEPUMEHTA,
KOHKPETHBIX IKCTIEPUMEHTA, KOHKPETHBIX 33/1a4 | pelIeHUs HaBBIKAMU
3aja4 U3 pa3HbIX | HABBIKAMU U3 pa3HBIX KOHKPETHBIX peleHus
obnactell GU3UKU | PELICHHUs obmactei GU3MKK | 33734 U3 Pa3HbIX | KOHKPETHBIX
Ha YpOBHE, KOHKPETHBIX Ha YPOBHE, obnacTell GU3UKU | 33724 U3 Pa3HBIX
COOTBETCTBYIOIIE | 3a7a4 U3 pasHbIX | COOTBETCTBYIOIIEM | Ha YPOBHE, obnacreii Gu3MKN
M TpeOOBaHUSIM obmacreii Gpu3uku | TpeOOBaHUIM COOTBETCTBYIOLIE | Ha YPOBHE,
oOmienpodeccuod | Ha YPOBHE, o0menpodeccuod | M TpeOOBaHUSIM COOTBETCTBYIOIIE
aNBbHOM COOTBETCTBYIOIIE | AbHOMN obmenpodeccrod | M TpeOOBaHUSIM
MTOJATOTOBKH M TpeOOBaHUAM MOJITOTOBKHU ANBHOMN obmenpodeccuon
OakaJiaBpa 1o obmenpodeccrod | GakajiaBpa 1o MOJITOTOBKH ANbHOH
HaTPaBJICHHUIO ANbHOU HaTpaBJICHUIO B OakanaBpa 1o MOJITOTOBKH
MOJITOTOBKH HETIOJTHOM HaTPaBJICHUIO, OakarnaBpa 1o
OaxayiaBpa 1o oobeme, HABBIKK OCBOCHBI, | HAIPaBJICHHIO,
HaTMpaBJICHHIO JIOTTyCKAIOTCS HO JIOMYCKAIOTCSI | CBOOOTHO
3HAYUTEIBHBIC HE3HAYUTETbHBIC | MPUMEHSET
ommoKH, omuoKwy, MOJTy4YeHHbIE
IMPOABIIACTCA HCTOYHOCTH, HaBBIKU B
HEJIOCTATOYHOCTh | 3aTPYJHCHUS MPH | CUTYyaIUsIX
BJIaCHUA AHAJIUTHYCCKUX MHOBBIIIEHHON
HABBIKAMH 110 oreparusx, CJI0)KHOCTH.
psiy mokasartesie, | mepeHoce yMeHuH
OO0yyvarommuiics Ha HOBEIC,
HUCIIBITHIBACT HECTaHAAapPTHBIC
3HAYUTCIIbHbIC CUTyaluu.
3aTpyAHEHUS TIPU
IMPUMCHCHUU
HAaBBIKOB B HOBBIX
CUTYyalHUsX.
HIxanbl OLlCHUBAHMA PE3YyJabTATOB HpOMe)KyTO‘-IHOﬁ aTTeCtTaliuu 1 Hux
onmucaHue:

QOPMLI npomeofcymounoﬁ ammecmauuu. 3auem.

[IpomexxyTouHas arTecTanus ooydaromuxcs B popMe 3a4€Ta MpOBOIUTCS IO

pe3ysbTaTaM BBIMIOJHEHUS BCEX BHUJOB Y4YeOHOW pabOThI, MPETyCMOTPEHHBIX

y4€OHBIM IJIAHOM 0 JAaHHOW AMCIUIUIMHE (MOIYJII0), MPU 3TOM YUUTHIBAIOTCS

pe3ynbTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTH B TeueHue cemectpa. OueHka

CTENEHU JTOCTHXKEHHUS O0Yy4YaroIMMUCS IUIAHUPYEMBIX pe3yJbTaTOB OOyUEHHS IO
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TUCIUIUIMHE (MOJYJIO) TPOBOAMTCS TMpErofaBaTesieM, BEIYIIMM 3aHATHSA TIO0
TUCTIMIUTAHE (MOJTYIII0) METOAOM SKCTIEPTHOM OlleHKH. [1o uToraM mpomMexyToqHOM
aTTECTAIMH 110 JUCIHUIUIMHE (MOJYIIO) BBICTABIISIETCS OIEHKA «3aUTEHOY» WM «HE
3aYTCHO.

K npomescymounoii ammecmayuu OONycKaromcsi moabKO CHyOeHmbl,
8bINONHUBUIUE B8Ce BUObL  Y4eOHOU pabomovl, npedycMompenHvle paboueil
npozpammou no oucyuniure « Pusuxka 6 nPou380O0CMBEEHHbIX U MEXHON02UYECKUX
npoyeccaxy (YCneutHo 8binoIHUGUIUe U 3auumusuiue ce 1a6opamopHvle pabomoi)

HIxana
OLleHUBaHUA

Onucanue

BoinosnHeHs! Bce BUAbI yueOHOU pabOThL, IPEAYCMOTPEHHBIE YUEOHBIM IIJIAHOM.
CTygeHT JeMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHHH, HaBBIKOB
NPUBEJICHHBIM B TaONHMIaX IMOKa3aTeJei, Onepupyer NPUOOPETCHHBIMH
3auTeHO 3HAHUSAMH, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B CUTYalUsAX IOBBIIICHHON
cioxkHoctu. [Ipu 3ToM Moryt OBITH JIOMYyIIEHBl HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUS IIPU aHAIMTUYECKUX OIEpPalUsiX, IIEPEHOCE 3HAaHUI
Y YMEHUI Ha HOBBIC, HECTAaHIAPTHBIEC CUTYaLUH.

He BhIOHEH OAWH WM boiee BHUI0B y‘le6H0ﬁ pa6OTLI, npeaAyCMOTPCHHBIX
y‘le6HbIM IIJTaHOM. CTy,Z[eHT ACMOHCTPHUPYET HCIIOJHOC COOTBECTCTBUC 3HaHHI>i,
H YMGHI/Iﬁ, HABBIKOB IIPHUBCIACHHLIM B Ta6J'II/II_[aX HOKaSaTeHeﬁ, AOIIYCKAKOTCA
© SaTTeno 3HAYUTCIIbHBIC OH_II/I6KI/I, MMPOSABISACTCA OTCYTCTBUC 3HaHI/II>'I, YMCHHﬁ, HaBBIKOB
1o psaay HOKa3aTeJ'IeI7I, CTYACHT HUCIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUA TIPpU

ONCpUPOBAHNU 3HAHHUAMHA U YMCHUSAMMU IPHU UX IICPCHOCC HA HOBBIC CUTYyallUU.

Dopma npomescymounoll ammecmayuu: IK3ameH.

[IpomexxyTouHas arrectanusi o0ydaromuxcs B GopMe dK3aMeHa MPOBOUTCS
M0 pe3yjbTaTaM BBIMOJHEHHUSI BCEX BUIOB Y4eOHOU pabOThHI, MPEAyCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JaHHOM MUCHUIUIMHE (MOAYJ0), TIPU 3TOM YYUTHIBAIOTCS
pe3yNbTaThl TEKYILIEro KOHTPOJS YCHEBAEMOCTH B TeueHue cemectpa. OreHka
CTEMCHU JOCTUKEHUS OOYUYarONIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYy4YEHHUS IIO0
JUCLHUIUIMHE (MOJIYJI0) MPOBOAMUTCS MpenojaBaTesieM, BEAYIIUM 3aHSTUS IO
JUCHUIUIHHE (MOYJII0) METOJIOM SKCIIEPTHOM OlleHKU. [1o nToram npomMexyTouHon
aTTeCTallu MO JUCUUIUIMHE (MOJYJIO) BBICTABISETCS OLIEHKA «OTJIHMYHOY,
«XOPOUIOY», «YAOBIETBOPUTEIBHOY» WIIH «HEYIOBIECTBOPUTEIILHOY.

K npomesxcymounoti ammecmayuu O0OnycKaromcs moabKo CMyOeHmbl,
8bINONIHUBUIUE B8Ce BUObL  YuebHOU pabomovl, npedycMOmpenHvle pabouell
npozpammoi no oucyuniure « Pusuxka 6 npou3eo00CMEEHHbIX U MEXHON0SUYECKUX
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npoyeccaxy (YCnewiHo Hanucaguiue KOHMPOAbHble pAOOmbl, GbINOJHUBUIUE U
3auumusuiue 1ab6opamopmsie pabomot)

IIkana oyenusanus Onucanue

Buinonnenst  6ce 6udvt  yuebnot pabomovl, npedycMompeHHble
yueonvim naanom. CmyoeHm OeMOHCmpuUpyem CcoOmeemcmeaue
3HAHUU, YMEHUll, HABbIKO8 NPUBEOEHHbIM 6 MAOIUYax noxazamerel,
0 onepupyem npuoOPemeHHbIMU 3HAHUIMU, YMEHUAMU, HABBIKAMU,
IO npUMeHsiem ux 8 CUmyayusix nosvleHHOU croxchocmu. Tlpu smom
Moz2ym Ovbimb QONyuleHbl He3HaYumenbhvle OuUOKY, HemoYHOCmU,
3amMpyOHeHUst NPU AHATUMUYECKUX ONEepayusx, nepeHoce 3HaAHull u

ymeHuzZ HA Hoewble, HecmaHdapmele cumyayuu.

Buinonnenst  6ce 6udvt  yuebHoti pabomoel, npedycMompeHHble
yueoHviM  naanom.  Cmyoewm — OeMoHcmpupyem — HenoiHoe,
Xopowo npasuibHoe  COOMGEeMCmeue  3HAHUL,  YMeHUll,  HABbIKOG
npusedeHHbIM 8 mabauyax nokazameietl, oo ecau npu 3mom oviiu
oonyujenvl 2-3 HecyuwecmeeHHble OUUOKU.

Buinonnensvt  6ce 6udvt  yuebHol pabomsi, npedycMompeHHble
yueoHvim naanom. CmyoeHm OeMOHCmpupyem coOmeemcmeue
Vooenemeopumenvho | 3nanuil, 8 KOMOPOM 0CBeUeHA OCHOBHASL, HAUOOLee BANCHASL YACTb
Mamepuand, HO NpU SMOM OONYueHa OOHA 3HAYUMeNbHAs OWUOKa
UU HEMOYHOCMb.

He evinonnen ooun unu Oonee 6u0o8 yuebHOU pabomul,
npeoyCMOMpeHHbIX YueOHbiM naaHom. Cmyoenm OemoHcmpupyem
HeNnoJHoe COOmeemcmaue 3SHaHull, YMeHUll, HA8bIKO8 NPUBEOEHHBIM 8
mabauyax noxkazameetl, OONYCKAOMC 3HAYUMENbHbIE OUUOKL,
Heyoosnemsopumenvro . .

NpoOAGIAEeMCs OMCYMCmeue 3HAHUL, YMEeHUll, HABbLIKO8 NO pAOY
nokasameinei, Cmyoenm UCnblmvléaen 3HAYUmebHble 3ampyOHeHUs.
npU ONEPUPOBAHUY 3HAHUAMU U YMEHUSMU NPU UX NEPEHOCE HA HOBbLE

cumyayuu.

@doH/ OILIEHOYHBIX CPEACTB IMPEJCTaBICH B MPUWIOKEHUSIX |1 u 2 K paboueit
IporpamMmmMme.

7. YueOHO-MeTOAM4YECKOE H HH(POPMAIIMOHHOE 0O0ecTedeHue
TUCIHUTIHHBI.

a) OCHOBHAas JiUTeparypa:
1. T.A.Tpodumosa, «Kypc duzukm», 2012.
2. A.I''Yeptos, A.A.BopoObéB, «3anaunuk no ¢pusuke», 2008.
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0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. H.Il.KanamuukoB, M.A.CmonasipeB «OcHoBbI puzuku» Tom 1, 2003, DBC
«3narenbcTBO JIaHb»

2. H.K.Tacuukos, C.B. Konsuios, M.B. Kopstuko, C.1. CorocToBa «Mexannka
1. Ilpaktuxym» 2019, Mocnonurex

3. C.H. CorocroBa, M.B. Kopstaxo, C.B. Kombinos, H.K. I'acankoB «Mexannka
2. IIpaktuxym» 2019, Mocnonurex

4. B.B. Huxeroponos, H.M. Ky3nenosa, JI.B. BonkoBa «91eKTpOMarHeTusm.
JlaGoparopusiii mpaktukym. Yacts 1» 2019, Mocnonurex

5. 1.A. Kapnios, A.A. Conun, K.M. Epoxun, A.}O. My3bruka «OnTrka, 4acTh
1. ITpaktukym» 2019, Mocnonurex

6. JL.B. BoakoBa, N.A. Kapmno, A.FO. My3bsuka «Ontuka, 4Yacth 2.
[TpakTukym» 2019, Mocnonurex

B) IPOrpaMMHOe o0ecrnevyeHne U HHTePHeT-Pecypehl:

[IporpammHuoe obGecriedeHre He MpeyCMOTPEHO.
[Tone3nbie yueOHO-METOIMUECKUE U MHPOPMAITMOHHBIE MAaTEPUAIIbl MPEICTABICHBI
Ha caifre: https://mospolytech.ru

8. MarepuajbHO-TeXHUYECKOe o0ecneyeHne U CHUILTUHBI.

eCrienuanu3upoBaHHasl yuyeOHas naOopatopus kKadenpel «Dusuka» 1m0
mexanuke: Ayn. 11K 332, ocHamieHHasi, B TOM YHCIE, UCTOJb3YEMBIMU B JAHHOU
paboueil mnporpamme JabOpaTOpHbIMU ycTaHOBKaMu: «M3MepeHue 0a30BbIX
BEJINYWHY, «3yuenue 0aNTUCTUYECKOTO MasITHUKAY, «3yuenue
MaTeMaTUYECKOro MasiTHUKa», «OnpeneieHue MOMEHTA UHEPLIUW.

eCrieruanu3upoBanHas y4deOHas mnabopatopus kKadenpsl «Duszukay 1m0
anekTpomarnetusmy: aya. IIK 331, ocHaiieHHas, B TOM 4HUCJ€, UCIIOJIb3yEMbIMU B
JAaHHOM paboueit mporpaMmMme J1abopaTopHBIMU ycTaHOBKaMU: «3yueHne MoCTOBOM
cxembl», «HM3MepeHre COCTaBIAIONIMX MArHUTHOIO TI0S 3eMJIM  METOJIOM
HAJIOKECHUSI BHEITHETO MOJIs», «M3MepeHue CUiibl, IEMCTBYIOIIEH HAa MPOBOJAHUK C
TOKOM MAarHMTHOM mojie», «/3ydueHue moBejeHus paMKd C TOKOM B MarHUTHOM
OJIE».

eCriennanu3upoBaHHas y4yeOHas jnabopatopus kKadenpel «Duzukay 10
ontuke: ayn. IIK 333, ocHamieHHas, B TOM 4YHCJ€E, UCMHOJIb3yEeMbIMU B JaHHOMN
paboueii mporpamMme J1aboOpaTopHBIMH ycTaHOBKamH: «VI3MepeHue ckopocTu
cBeTay, «M3yuenue siBieHuss uHTephepeHINN Ha OunpusmMe u ouzepkaine Openens»,
«3akon Mamtocay, «/ludpakius cBeTa Ha METN.

9. MeToanuyecKkue peKOMEH AU JJISI CAMOCTOATEILHOM Pad0ThI
CTY/ICHTOB
Tema 1. «BBenenue B puanyeckuil 1a00paTOPHBIN TPAKTUKYM.


https://mospolytech.ru/
https://mospolytech.ru/
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CTyaeHT JOJKEeH MOArOTOBUTHCS K YCTHOMY OIPOCY B XOJI€ MOATOTOBKHU K
JIOMYCKY K J1Ja00paTopHO# paboTe, BHITOIHUTD JA00PaTOPHYIO PaboTy U
MOATOTOBUTHCS K MPECTABICHUIO PE3YJIbTaTOB N3MEPEHH Ha €€ 3aIuTe
Tema 2. «KnHemaTuka NOCTYNATENbHOTO ABUKEHHUS.
CTyAeHT IOJKEH MOATOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 3aa4H,
IIpeUIaraéMple Ha CEMUHAPCKUX 3aHATHUAX I CAMOCTOSITENBHOTO PELIEHUS, a
TaK)Ke MOATOTOBUTHLCS K BBITTOJTHCHHIO KOHTPOJIBHOW pabOTHI.
Tema 3. «/IlnHaMuKa NOCTYIIATENBHOTO ABUKEHUS.
CTyAeHT TOJKEH MOATOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 3a1a4H,
IIpeUIaraéMple Ha CEMUHAPCKUX 3aHATHUAX I CAMOCTOSITENBHOTO PELIEHUS, a
TaK)Ke MOATOTOBUTHCS K BBHIITOJIHEHUIO KOHTPOJIBHON pabOTHI.
Tema 4. «PaboTa 1 SHEPrUs B MOCTYNATEIIbHOM JBUKEHUN.
CTyneHT NoJKEeH MOJIrOTOBUTHCS K YCTHOMY OINPOCY M PELIUTh 33Ja4H,
MpeiaraéMble Ha CEMUHAPCKUX 3aHATHUSAX I CAMOCTOSITEIbHOTO PEMIEHUS, a
TaK)Ke MOATOTOBUTHCS K BBHIIOJHEHUIO KOHTPOJIBHOM paOOThI U K BBHIITOJTHEHHUIO U
3allKTe ABYX JabOpaTOpHBIX paboT.
Tema 5. «KuHemaTuka BpamaTeaIbHOTO JBUKECHUS».
CTyneHT nOJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELINTH 3aa4H,
IIpeUIaraéMple Ha CEMUHAPCKUX 3aHATHUAX I CAMOCTOSTENBHOTO PEIICHUS.
Tema 6. «/I[nuHaMuKa BpamaTeIbHOTO JBHXKEHUS.
CTyneHT n0JKEeH MOArOTOBUTHCS K YCTHOMY OIPOCY M PELINTH 33a4H,
IIpeIaraéMple Ha CEMUHAPCKUX 3aHATHUAX U1 CAMOCTOSITENBHOTO PELIEHUS, a
TaKke MOJATOTOBUTHCS K KOHTPOJIBHOM pabOTe U K BBIMIOJIHEHUIO U 3aIIUTE
1abopaTopHOIl paboOTHI.
Tema 7. «Hanpssk€HHOCTB 3JIEKTPOCTATUUECKOTO OIS,
CTyneHT NoJKEeH MOJrOTOBUTHCS K YCTHOMY OINPOCY M PELIUTh 33]a4H,
MpeiaraéMble Ha CEMUHAPCKUX 3aHATHUSX U1 CAMOCTOSITENIbHOTO PEIICHUSI.
Tema 8. «IloTeHIMaN 3JIEKTPOCTATUYECKOTO MOJISD.
CTyaeHT JOJKEeH MOJArOTOBUTHCA K YCTHOMY OIPOCY U PELIUTH 33/1a4H,
npeiaraéMble Ha CEMUHAPCKUX 3aHATHUSX JJISI CAMOCTOSITEIbHOTO PEMIEHUS, a
TaK)Ke MOATOTOBUTHCS K KOHTPOJIbHOM padoTe.
Tema 9. «/IMdIEKTPUKY U TPOBOAHUKH B DIIEKTPOCTATUKEY.
CTyneHT nOJKEeH MOArOTOBUTHCS K YCTHOMY ONPOCY M PELINTH 3aa4H,
IpeUIaraéMble Ha CEMUHAPCKUX 3aHATUAX I CAMOCTOSITENIBHOTO PEIIECHUS.
Tema 10. «3aKOHBI TOCTOSTHHOTO TOKa.
CTyneHT noJKEeH MOArOTOBUTHCS K YCTHOMY OINPOCY M PELINTh 3aJa4H,
npejiaraéMble Ha CEMUHAPCKUX 3aHIATHUSX IS CAMOCTOSITEIbHOTO PEMICHUS, a
TaK)Ke MOATOTOBUTHLCS K KOHTPOJIbHON PabOTe M K BHITIOJIHCHUIO U 3aIUTE
n1abopaTopHOIl pabOTHI.
Tema 11. «Maruetuzm».
CTyaeHT JOJKEeH MOJArOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 33]1a4H,
npejiaraéMble Ha CEMUHAPCKUX 3aHIATHUSX IS CAMOCTOSITEIbHOTO PEIEHUS, a
TaKke MOJATOTOBUTHCS K KOHTPOJIBHON pabOoTe U K BHITIOJIHEHUIO U 3aIUTE TPEX
71a00paTOPHBIX PadOT.
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Tema 12. «OnekTpoOMarHuTHasE UHIYKIUS.
CTyneHT JOJDKEH MOJATOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 3aa4H,
npejyiaraéMbie Ha CEMUHAPCKUX 3aHATHUAX IS CAMOCTOSITEIBHOTO PEIICHUs, a
TaKXe MOJATOTOBUTHCS K KOHTPOJIBHOM pabdoTe.

Tema 13. «YpaBHenuss MakcBeiay.
CTyIeHT JOJKEeH MOJIrOTOBUTHCS K YCTHOMY OIPOCY.

Tema 14. «KoneOanmsy.
CTyAeHT TOJDKEH MOATOTOBUTRCS K YCTHOMY OTIPOCY M PEIITUTh 3a1a4H,
npejiaraéMble Ha CEMUHAPCKUX 3aHATUSX 111 CAMOCTOSITEILHOTO PEIICHUSI.

Tema 15. «BonHb®.
CTyneHT JOJDKEH MOJArOTOBUTHCS K YCTHOMY OIPOCY M PEIIUTh 3aJ1auH,
npejyiaraéMbie Ha CEMUHAPCKUX 3aHIATHAX IS CAMOCTOSITEIIBHOTO PEIICHUs, a
TaK)Ke MOATOTOBUTHCS K KOHTPOJIbHON pab0Te U K BHITIOJIHEHUIO U 3aIUTE
1abopaTopHOIl paboOTHI.

Tema 16. «MaTepdepenuus».
CTyAeHT I0JKEH MOATOTOBUTHCS K YCTHOMY OIIPOCY M PEUIUTh 3a/1a4H,
npeajiaraeMble Ha CEMUHAPCKUX 3aHATHUSX JIJISI CAMOCTOATENILHOTO PEIICHHUS, a
TaK)Xe MOATOTOBUTHLCS K KOHTPOJIBHON Pab0Te M K BHITIOJIHCHUIO | 3aIUTE
nabopaTopHOM pabOTHI.

Tema 17. «Iudpaxius».
CTyAeHT TOJDKEH MOATOTOBUTRCS K YCTHOMY OTIPOCY M PEIIUTh 3aa4H,
npejiaraéMble Ha CEMUHAPCKUX 3aHITHUSX IS CAMOCTOSITEILHOTO PEIICHUs, a
TaK)Ke MOATOTOBUTHLCS K KOHTPOJIBHON Pab0Te M K BBITIOJIHCHUIO | 3aIUTE
1abopaTopHOIl paboOTHI.

Tema 18. «ITonspuszamus».
CTyAeHT IOJKEH MOATOTOBUTHCS K YCTHOMY OTPOCY U PEIIUTH 3aa4H,
npeajiaraeMble Ha CEMUHAPCKUX 3aHATHUSX JIJISI CAMOCTOATEILHOTO PEIICHHUS, a
TaKXe TOATOTOBUTHCS K KOHTPOJILHOM padoTe U 3ammTe J1abopaToOpHOM pabOTHI.

10. MeTtoauyeckue peKOMEHIAUM ISl PENoIaBaTeJisi

KoHTposibHbIE pabOThl MUIIYTCS HAa CEMHUHAPCKUX 3aHATHSIX. Bpews
HAllMCaHUA KaXJOM KOHTPOJBHOM paboThl JOMKHO cOCTaBisATh 20 MHHYT.
Kpurepun OLEHKM KOHTPOJBHOM pabOThl B COOTBETCTBUM C MYHKTOM 6.1.2
cienyroume: 2 — pemeHue 3a1aui GakTUUYeCKH He HayaTo; 3 — pelieHue Hayaro,
HaIMCaHbl MPAaBUIIbHbIE UCXOAHBIE (POPMYJIBbI, HO OTCYTCTBYIOT BBIBOJIBI U3 HUX; 4 —
pelieHnue ectb, HO C HeAOYETaMHu, HampuMep, NP HAIWYUU MPABUIBHOTO
000CHOBaHHOT'O OTBETA B 00ILIEM BUJE JIOMYILIEHbI BHIYUCIUTENbHbBIE OIIMOKH; 5 —
MOJTyY€H MPaBUIbHBIA 000CHOBAHHBIN YMCICHHBIN OTBET.

VYCTHBIIN Onpoc MPOBOAMTCS HAa JICKUMOHHBIX U CEMHUHAPCKUX 3aHATHUSAX B
BUJIE TUCKYCCHH IO MpeIjiaraéMbIM BOIIPOCaM U SBIISIETCS HHTEPAKTUBHOM popmoit
npoBeneHud 3aHsATus. OH JoJKeH 3aHuMaTh He meHee 30% BpeMeHHU JICKIIMOHHBIX
3aHATUNA U HEe MeHee 30% BpeMEHN CEMUHAPCKUX 3aHATHN. BOpocCk! 111 yCTHOTO
OIpoca KeNaTeJIbHO JOBECTH JI0 CTYJIECHTOB 3apaHee, J0 JIEKHUOHHOIO U3JI0KEHHUS
Marepuana, TakK, YTOObl OHM CMOTJM CAMOCTOSATEIBHO TMOATOTOBUTBHCS K
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IIPOBEICHUIO JHUCKyccuM. [Ipy OLieHKe JIEKTOp AOJKEH YYMTBIBATH AKTUBHOCTH
CTYJEHTOB W pe3yJbTaTUBHOCTH HX OTBETOB. Ilocie KaxxaoW AHCKYyCCUM
ONpENENsIETCs Tpylna CTYICHTOB, NMOKa3aBUIMX HAWIydIInd pesynbraTr. Kpome
3TOr0, YCTHBIA ONMPOC MPOBOAMUTCS MPU JOIYyCKe K JlabopaTopHOU pabdorte. B 3Tom
cllydae pe3yJbTaT OLEHUBAETCS M0 ABYXOAJUIbHOW IIKaye: 3a4€T-He3adeTr. Jlo Tex
1op, MOKa He OyAeT MoJIydeH 3a4€T, paboTa HE MOXKET CUMTATHCS 3ALTUIIEHHOM.
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[Ipunoxenue A.

CprKTypa " COACPKAHNUC TUCHUIIIINHBI «Pu3ukKa B NMPOU3BOJACTBCHHDBIX U TEXHOJOI'HMIECCKHUX IPpoIeccaxy

110 HAITPABJICHUIO IIOATOTOBKHU

15.03.01 «MammHOCTPOECHUE)

[Ipoduib moaroToBKU

«MammuHbl M TEXHOJIOTUH oﬁpaﬁoTKn MaTEepHAJIOB JaBJICHHUEM)

Ounas gopma oOydeHust

(6akanaBp)

Buabl yueoHo#
padoThI,
= BKJIIOYasi
Ho 2| = & @
Me S | § 5| camocrosTenbHylO OPMBI ATTECTALIUH
pa Paznen = | ¥ & padoTy CTYAEHTOB,
>
TeM O | = 3| uTpymnoeMKocTh B
yacax
J |[II/C|Jla6 |[CPC\3JIP| T | P |[K/P | YO | D | 3
Beenenne B pusnueckuit
JIa0OpPATOPHBIN NPAKTUKYM.
[Ipsimble ¥ KOCBEHHbIE (hU3UYECKUE
u3Mepenus. OO6paboTka pe3yJbTaToOB
1 peri. op besy 1| 14 4 | 4 | + +
U3MCPCHHHN MW OKCIICPUMCHTAJIBHBIC
IIOIPEIIHOCTH
Brimonnenue naboparopHoit paOoThI
«M3mepenune 6a30BbIX BETUUHH




Kunematuka nocrynarejibHOro
ABHMKEHHUSA

®usnuecknii Bektop. [loHsTHE OpTA.
Teopusa oTHocuTenbHOCTH [ 'amuies.
[TonoxeHne u ero OTHOCUTEIBHOCTb.
Tpaektopuss MaTepUAIBHOU TOYKHU.
Comnpukacaromascsi IUIOCKOCTh U
CoIpUKacaroascs OKPY>KHOCTb.
DONEeMEHTapHOE  IMEpEeMELIEHUE U
JeMeHTapHbli  myTb.  CKOpOCTH
JNBUKEHUS U €€ OTHOCHUTEIBHOCT.
[IpyHIMT CYIIEPIIO3UIINHN IBUKEHUN.
YckopeHnue. KacarensHoe u
HOpMaJIbHOE yCKOpeHus. JlexapToBa
cucrema KOOpJIMHAT.
KunemaTnueckue 3aKOHbI IBUKEHHUS.
[ToctynarensHOE JIBUKECHUE
abcomroTHO TBEpAOro Tema (ATT).

JAuHamuka MOCTYNATeJIbHOI0
JABHKEHUS

[Tonsitue  cunbl.  AOGCOTIOTHOCTH
CUJIbl B KJIACCUYECKOM MEXAHUKE.
[IoHsTHA  paBHOAEHUCTBYIOLIEH U
COCTOSIHUA TIOKOsl. IlepBblli 3aKOH
HproTtoHna. MHepuuabHbIE CUCTEMBI
orcuéra. Bropoun 3akoH HeroToHa n
3aKOH  BcemupHOro - tAroreHwus.
NmrysibC 1 3aKOH €r0 M3MEHEHMS.

5-6
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Tperun 3aKOH HsroTona 51
COXpPaHEHHE HMILYJbCa 3aMKHYTOM
cuctembl. LleHTp Macc CHUCTEMBL.
Y 1apel ¥ B3pbIBBI.

3,4

BrimotHe e 1abopaTopHO pabOThI
«M3yueHne 0ammcTUYECKOro
MasiTHUKa»

5-8

PabGora u 3Heprus B
NOCTYNATEILHOM JIABUKEHUMN
[Tonsarue CUJIOBOTO TIOJIAL.
OnemenTtapHasi pabota u pabora Ha
KOHEYHOM IIEpEMELICHNH.
MomHocts. Kunetnueckass sHeprus
U 3aKOH €€ wu3MeHeHus. Teopema
Kénunra. IloTeHuManbHbIE CHUIIOBBIE
Mnojsi W TOTEHIMaJIbHAs DSHEPrusl.
3aKOH W3MEHEHHS TOTEHIMAIbHOU
SHEPTHUH. HenorenuuansHbie
CUJIOBBIC TOJISL. [Tone CUI
COIIPOTHUBIICHUS Kak npuMep
HEMOTEHIUAIBHOTO CHUJIOBOTO TTOJIS.
Mexanuueckas 3HEpruss M 3aKOH €€
WU3MEHEHHSI. KoncepBartuBHbie
CHUCTEMBI.

7-10

BrimonaeHne n1abopatopHoi paboThI
«3yuenue MaTEMaTUYECKOTO
MasITHUKa)

9-12
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Kunemaruka BpaIIATEJIbHOT0
JABHKCHUSA

DJIEeMEHTapHBI yTroJl MOBOPOTAa M
yIJIoBast CKOpOCThb. CBA3b MEXKAY
AJIEMEHTAPHBIM YIJIOM MOBOpPOTa U
AJIEMEHTAPHBIM MepEMEILICHUEM.
CBs3p MEXIy YIVIOBOM W JIMHEMHOMN
CKOPOCTSIMU. YTJIOBOE YCKOPEHHUE.
KacarensHoe 51 HOPMAJIbHOE
YCKOpEHUsI  BO  BpalllaTelIbHOM
JIBUKCHUH. BpamarensHoe
nemwxkenne ATT. CoortHolueHue
MEXKY BpalllaTeJIbHbIM u
MOCTYNATEIbHBIM JBUKCHUSIMU.

12

JAnHaMKKa BpalaTeJbHOIo
JABHKCHUSA

MOMEHT UMITyJIbCA U MOMEHT CHJIBL.
3aKoH M3MEHEHUS MOMEHTA
MMITYJIbCA. OTHOCUTENBHOCTh
MOMEHTA MMITYJIbCA. MomenT
MMIyJIbCA W YIJOBas CKOPOCTb.
MoMeHT  uHepUHH. OcHOBHOE
YpaBHEHHUE JTUHAMUKH
BpamiateiapHoro ABwxkeHus ATT.
OceBrle MOMEHTEI 1703 (5]0) 007071
HEKOTOPBIX Te. Teopema IlTeiinepa.
PabGoTa u kuHEeTHYECKas YHEPTHUS BO
BpalllaTeIbHOM JBIKECHHM.

18
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[Ipeneccus. Amnajorus MEXKITY
MOCTyNaTeIbHBIM M BpalllaTeIbHBIM
JIIBHOKEHUSMU.

Brimonnenne nabopatopHoil paboThI
«OnpeneneHne MOMEHTa HHEPLIUW

13-
18

Wroro no 1 cemectpy:

18

18

36

Hanpsxénnoctb
JJIEKTPOCTATHYECKOI0 MOJIS
DNEKTPUYECKUN 3apsii KaK HICTOYHUK
JIEKTPOCTATUYECKOIO IOJS. 3aKOH
KynoHna. [TpuHIMTIBI
OJM3KOAEHCTBUS U JAIbHOACHCTBUSL.
[TonsiTne ¢buznyecKoro OJIA.
DNEKTpOCTaTHYECKOE  IOJIe  Kak
YaCTHBIN cilydail (PU3M4EeCKOro Moisl.
MarteMaTtuyeckue Mojisi Kak crnocoo
OMMCAHUS HEIMPEPHIBHO
pacnpenenéHHon MaTEPUHU.
Hanpsx€aHoCTh Kax CUJIOBast
XapaKTEPUCTUKA  AJIEKTPUYECKOTrO
noyssgs.  IlpuHmun — cynepro3unmu
DJIEKTPUYECKUX oJen B
NPUMEHEHUN K  HaINpsSHKEHHOCTH.
[Tone JTUTIOJNSL. OcoOenHoctu
CHJIOBBIX JMHUI TOJIS
HANPSHKEHHOCTU
anekTpocratnyeckoro mons. Ilotok
BEKTOpa HalpspKEHHOCTH. Teopema

1-4
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Octporpanckoro-I'aycca (OI') B
Bakyyme. [Ipumenenune teopemsr O
JUTA pacuéra HANPSKEHHOCTH
pacnpenenéHHbIX HCTOYHUKOB.

10

BrimotHeHre 1abopaTopHON PabOThI
«M3yyeHne MOCTOBOM CXEMBD»

1-4

IHoTeHumMAaJ 3JIEKTPOCTATHYECKOTO
MmoJIst

[ToTreHIMaIBPHOCTD
AJIEKTPOCTATUUECKOTO TTOJIAL.
[ToreHnuan Kak dSHepreTudeckas
XapaKTEePUCTUKA
aJeKTpocTaThuueckoro mnojsa. Csasb
MEXKTY HaNpsKEHHOCTHIO u
MHOTECHIIUAJIIOM. [TpuHIMIT
CYNEPHO3UILIUUA DIICKTPOCTATUUECKUX
MoJjieil B MPUMEHEHUHU K MOTEHIINAITY.
Hanpsioxenue. Pabota
AIEKTPOCTATUYECKUX CHII Ha
MepeMEeIieHU  MPOOHOTO  3apsja.
DHEPrusi CUCTEMBI 3apsIOB.

5-6

11

BrinonHenne n1abopaTopHoi paboThI
«3mepenne COCTaBJISIIOIIINX
MarHUTHOTO MO 3eMJIM METOJOM
HAJIO)KEHUS BHEIITHETO TOJIS

5-8

JUDJIeKTPUKA W TPOBOJAHUKHU B
IJIEKTPOCTATHKE

7-10
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Jusnexrpuueckas cpena.
[Tosstpusanmsi. Jnsnexrpuueckas
BOCIIpUUMYHBOCTh. Teopema OI' B
JARJIEKTPUKE. Jusnexrpruueckas
IPOHUIIAEMOCTb. DneKTpuyecKoe
cmemienue (uaaykuus). [lonstue
AIEKTPOCTATUYECKOTO TPOBOIHUKA.
Pacnpenenenne 3apsima 1o ero

IIOBEPXHOCTH. DIIEKTpUYECKas
€MKOCTb YEIUHEHHOIO MPOBOJHUKA.
B3anmnuas €MKOCThb IBYX
IIPOBOIHUKOB. KonnencaTtopsl.

BHGPFI/I}I QJICKTPUYICCKOI'O I10JIA.

10

3aKOHBI MOCTOSIHHOT0 TOKA

BekTop miotHocTH TOKa. CHila TOKa.
3akon Oma B auddepeHmaIbHOMu
dbopme. VYiaenpbHOE COMPOTUBICHUE
cpenpl. 3akoH OMa B MHTETPaAIbHOMN
dbopme. ConpoTHBICHUE YyyacTKa
enyd.  OJICKTPOABMKYINAsS  CHJIA
(BAC) yuactka. 3akoH Jlxoyrsi-
JleHma B UWHTErpanbHOM W B
nuddepennpanbHol popmax.

12

11

Brimonaerne nabopatopHoi paboOThI
«3mepeHne cuibl, JEMCTBYIOLIEH Ha
MPOBOJITHUK C TOKOM MAarHUTHOM
TIOJIEY

9-12
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Marnerusm

MarHutHOE noJie U €ro BO3JACHCTBUE
Ha JABWKymmecs 3apsasl. Cuiia
Jlopenna. MarauTtHass WHIYKUHSL.
Cuna Amnepa. MarHUTHBIE MOMEHT
Y BO3JICHCTBUE HA HETO MarHUTHOTO
nosisi. ICTOYHWKY MarHUTHOTO TOJIS.
3aKoH buo-Casapa-Jlamiaca.
MaruauTHbii otok. Teopema Ol qyst
MarHuTHoro nmojs. Paborta cuibl
Ammnepa. 3aKOH IIOJIHOTO TOKa H
dbusnueckass Tteopema CrTokca B
BAKyyMe€ u B MarHeTHKeE.
Hanpssk€HHOCTP MarHMTHOTO TOJIS.
MarnutHass BOCHPUUMYHMBOCTH U
MarHuTHas MPOHUIIAEMOCTb.
JluHeliHple MarHeTUKW (qua- W
napamMarHeTMKM) W HEJUHEHHBIN
MarHeTUKU (peppomarneTukn).
HamarnnunBanue
dheppoOMarHeTUKOB: KpUBas
HavyaJabHOMN HAMarHUYE€HHOCTH,
npejeibHas U HENpeae/bHbIC METIN
rucrepesuca. JKECTKHE H MATKHUE
MarHeTUKHU.

13-
16

11

BrimonHenne nabopatopHoi paboThI
«M3yyenne mnoBeneHUs pamMKu €
TOKOM B MarHUTHOM TIOJIE»

13-
18

27



12

DJIeKTPOMATHUTHASI HHAYKIMS
3akoH @apanes u npasBuio JleHna.
BuxpeBoe aiekTpuueckoe  IoOJe€.
CaMOMHIYKIIHS. ITepexoHbie
IIPOLIECCHI B DJIEKTPUYECKOW IIEIH.
DHeprusi MarHUTHOTO TOJISL.

17-
18

Htoro no 2 cemectpy:

18

18

18

54

13

YpaBHenuss MakcBeJiia
Huddepenumanbubie ONEPaTOPHI
TEOPUU OJISL. NurterpanbHbie
TEOpeMbl Teopuu moiid: l'aycca wu
Crokca. [ToTeHMaNbHBIE u
BHUXPEBbIC BEKTOPHbIE TOJISI.
CBenieHre UHTETPAIbHBIX YPAaBHEHUN
ANIEKTPOMArHeTu3mMa K
nuddepeHInalIbHBIM ~ YPaBHEHUSIM
Makcgeia. Tok cMeleHus..

15

Brinonxnenue nadopaTopHoi paboThI
«M3mMepeHne CKOpOCTH CBETA»

14

Koue0anus

["apmonnueckue KOJIeOaHMsI.
Huddepennmansroe YpaBHEHHE
TapMOHUYECKUX KOJEOaHU U ero
oOrree perieHue. BekTopHoe
MIPE/ICTaBIICHUE rapMOHUYECKUX
byakumii. MexaHndeckue MasiTHUKH.
NneanbHbll KoJIeOATEbHBIA KOHTYP.

["apMoHnyeckue  koyiebaHus ¢

3-4
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SHEPreTUYECKOM  TOYKH  3PCHMUS.
3aTyxatroniue KoecOaHHusI.
BrinyxieHHbBIC KoeOaHus.
Pezonanc ammmtyael. Pe3oHaHc
CKOPOCTH. AMIUIMTY/Ia MOTJIOIICHUS
Y aMIUTUTYAA JUCIIEPCUM.

15

BoJunbl

Bo3MymieHuss MEXaHUYECKOU CPENBI.
BomnoBoe  ypaBHeHue.  BriBon
BOJIHOBOTO YPABHEHHUSI U3 YPABHCHUN
Makcgenna. CaolicTBa
AJIEKTPOMAarHUTHBIX BOJIH.
I'apmonuueckue BosiHbL. dPazoBas
CKOpOCTh. J[nmrHa BosHBI. BomHOBOM
BEKTOP. HNHTEHCUBHOCTH
rapMOHUYECKOM  BOJIHBI.  [lakeTsl
rapMOHHUYECKHX BOJH. ['pynmoBas
CKOpPOCTh. JlJIMHa KOTE€pEeHTHOCTH.
Bpemsi KOrepeHTHOCTH.

5-6

16

BrlinonHenue 1abopaTopHoOil paboThI
«3yuenue sBneHust uHTEphEepeHITNH
Ha ounpuszme u ouzepkane Openerns»

16

Nurepdepenuus

SABnenue naTEpPEPEHITNH.
KorepeHTHbIE HCTOYHHKH.
Heobxoaumbie 1 J0CTaTOYHBIC
YCJIOBHUSI KOTEPEHTHOCTHU
UCTOYHUKOB. MHTEephepeHms

7-10
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cpepuueckux BoJaH. ONTHYECKUil
X0 Y ca0BUS HHTEPPEPEHITUOHHOTO
MakCUMyMa 1 MUHUMyMa. ¥ CJI0BHE
BPEMEHHOM KOTepeHTHOCTH. Cxema
FOnra. ntepdepenins B TOHKUX
nnénkax. Kosnbna HeroTona.
[TpocTpaHcTBEHHAs KOTE€PEHTHOCTD.

17

Brinonnenue nadopaTopHoi paboThI
«/Andpakims cBera Ha mIeIN»

9-14

17

JAudpakuus

Ssnenne nudpakuun. [IpuaITUT
['tolirenca-®dpenens. 30HbI
Openens. [IpaMonuHENHOCTD
pacrnpoCcTpaHEHHUs CBETA B
OJIHOpOAHOM cpene. udpakius
®dpeHerns Ha KPyTrJIoM OTBEPCTHH.

Y ciioBue reoMeTpudeCcKOr ONTUKH.
Ycnosue nudpaxuuu Opaynrodepa.
Hudpaxuus Opayurodepa Ha mienu
Y Ha OJTHOMEPHOU AUPPaKLUOHHOM
pemérke. Judpaxus Opaynrodepa
Ha KpucTtauiax. YcioBue Bymibda-
bparra. Pazpematomas crmocoOHOCTh
Tu(PaKIIMOHHON PEIIETKH.
AJbTEpHATUBHOE TPUHIUITY
['toitrenca-Openens onvucanue
nudpakiuy: mapaMmeTp AUPPaKInu.
Judpaxuus Opaynrodepa

11-
14
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cxomsuxcs BojH. Onucanue
nudpaxiuu OpayHrodepa miocKkux
BOJIH C TIOMOIIIHIO COOTHOIICHHS

HEONPEACIEHHOCTEN.

Honsipuzauus

[TonnepeynocThb BOJIH 151
MOJISIPU3ALIMOHHBIC SIBJICHUSL.
Huarpamma WHTEHCUBHOCTH.

Martpuna KOrepeHTHOCTH U CTENEHD
KOrepeHTHOCTH ocer. HopmanbHble

KOOP/IUHATHI. [Monsipuzamust B
($ha30BO-HEKOTEPEHTHBIX BOJIHAX:
HETOJISIPU30BaHHBIN CBET;
MJIOCKOTIOJISIPU30BAaHHBIN CBET; 3aKOH 15-
18 4 4 8
Maitroca; YaCTUYHO 18
MOJIIPU30BAHHBIN CBeET.
[onsipuzanus B (dazoBo-
KOTEPEHTHBIX  BOJIHAX: JieBas W
npaBas AIUTATITHYECKASI
TIOJISIPU3AITHS; KpyToBas
nosisipu3arysl. ONTHYECKH aKTHUBHBIC
cpenbl [lonspu3aniioOHHBIE METOBI:
3aKOH bprocrepa,; JIBOMHOE
JTy4YenpesioMIICHUE; TUXPOU3M.
Brimonaerne nabopatopHoi paboOThI 15-
18 4 4
«3akoH Mamtoca» 18
Hroro o 3 cemectpy: 18 | 18 | 18 | 54
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3aBeayromuii kadeapon «Puznka

I 1.M.Crpekanuna/
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AHHOTANMSI MPOrPaMMbI TUCHHUIUINHBI: «@HU3MKAa B IPOU3BOACTBEHHBIX U
TEXHOJOTHYECKUX MPOIeccax»
AJ1s1 HanpaBJenust noarorosku 21.05.04,
npoduib: «lllaxTHoE ¥ MOA3eMHOE CTPOUTEIHLCTBOY

1. He.]'lI/I H 3aJa9Y1 JUCHUIIINHBI

K OCHOBHBIM meJIsIM OCBOEHUS AUCHUIUIMHBI «PHU3MKa B NPOU3BOIACTBEHHBIX H
TEXHOJIOTUYECKHUX MPOLECCAX» CIEAYET OTHECTHU:
— @opMHUpPOBaHHWE HAYYHOIO MHUPOBO33PEHHUS U COBPEMEHHOr0 (PU3NYECKOTo
MBIIUICHUS;
— nOpuoOpeTeHHE TMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IJII HU3YUYEHUS
€CTECTBEHHOHAYYHBIX, 00IIENPOPECCUOHAIBHBIX U CTIELIUATIBHBIX TUCHUILINH
K oCHOBHBIM 3agauyaM OCBOCHHS IUCHUIUIMHBI «DU3KKa B MPOU3BOJACTBEHHBIX U
TEXHOJIOTUYECKHX ITPOLIECCAX» CIEAYET OTHECTH:
— W3zydenue obmeii puzuku B 00bEMe, COOTBETCTBYIOIIEM KBATM(PUKAIIMK OaKaiaBpa

2.Mecto nucuumianHbl B cTpykrype OII

HNucuuminna «®du3nka B MPOU3BOJCTBEHHBIX W TEXHOJOTHUECKUX MPOIECCax»
oTHocuTcsi Kk 0a3zoBoil yactu (b1.1.) 6a3oBoro nukna (bl) ocHoBHOI 00pa3oBaTenbHOM
nporpammel OakanaBpuara (OIT).

«Du3rka B TPOU3BOJCTBEHHBIX W TEXHOJOTMYECKUX IIpolieccax» B3aMMOCBsI3aHa
JIOTUYECKU U COJEPKATEIBHO-METOIUUECKHU CO clieayromumu gucuumimaamu OOIT

B 6azoeoti yacmu 6azoeoeo yuxna (b1.1.):

— BrIci1as maTemaTuka;
—TeopeTnueckas MEXaHHKA;
— DJEKTPOTEXHUYECKHE OCHOBBI MAIIMHOCTPOUTEIBbHBIX TEXHOJIOTHI

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

— TexHonornueckue MalvHbl 1 000pyA0OBaHuE SIS osrydeHus u3aenuii B OM/I;

3.TpeGoBaHus K pe3yibTaTaM OCBOEHMS AU CIHUIINHBI

B pe3ynbrate uzyuenust iucuuIinHbl «Ou3rka B MPOU3BOACTBEHHBIX U TEXHOJIOTMYECKUX
MPOILECCaX» CTYJCHTHI JOJIKHBI:

3HATH:

— OCHOBHBI€ 3aKOHBI ¥ TIOHATHUS (PUHUKY;

— OCHOBHBIC (PU3UYECKHE METO/IbI UCCIICIOBAHUS

yMeTh:

— MPUMEHSAThH (PU3NYECKUE 3HAHUS K PEIICHUIO MPAKTUYECKUX 3a/1a4;

— WCIOJIH30BaTh MAaTEMAaTUUECKHUM aImapat Py BeIBOJIC (PU3UIECKUX 3aKOHOB;

— IUIAHUPOBaTh M BBINOJHATH Y4YeOHOE JKCIEPUMEHTATbHOE U TEOPETHUYECKOE
UCCleloBaHue (PU3NYECKUX SIBICHUHN
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BJIA/IETh:

— CHUCTEMOU TEOPETHUUECKHUX 3HAHUH MO (U3HKE;

— METOJIOJIOTHEN U METOAaMH (PU3UIECKOTO IKCIIEPUMEHTA;

— HaBBIKAMHU pENIEHHS KOHKPETHBIX 3aJad U3 pa3HbIX oOslacTell (PU3MKU Ha YpOBHE,
COOTBETCTBYIOIIEM TPeOOBaHUIM 001LENTPO(HECCHOHATIBHOM TOATOTOBKH OakajaBpa.

4.00bM IMCHUILVIMHBI M BUIAbI Y4eOHOH padoThI

Bux yueOHoi1 padoThl Bcero yacos Cemecrtp
OO0masi Tpy10eMKOCTh 288 (8 3.e.) 1,2,3
AyIMTOPHBbIE 3aAHATHS 144 36,54,54
(Bcero)
B Tom uncie
JEeKINHA 36 0,18,18
IIpakTHyeckue 54 18,18,18
3aHATHSA
JlaGopaTopHble 54 18,18,18
3aHATHSA
CamocTosiTeJIbHas 144 36,54,54
padora
KypcoBasi padora HeT
KypcoBoi npoekr HET
Bua npomexyTouHon 3auér, Ix3ameH,
aTTecTalumn IK3aMeH
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Ipunoxenue 1 x
. 5 paboueili mporpamMme
MUHUCTEPCTBO HAYKHU 1 BBICIHET'O OBPA3OBAHUMA POCCUMCKON ®EJEPALIN

®EJIEPAJILHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEA/IEHHE BBICIIETO OBPA3OBAHHSI
«MOCKOBCKHH NOJIMTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHUH IMOJINTEX)

Hanpasnenue noarorosku: 15.03.01
<<MaHIHHOCTpoeHHe>>

OII (mpoup):
«MarmHbI ¥ TEXHOJIOTUU 00pabOTKH MaTepUaIOB JABICHHEM»
dopma 00ydeHUs: OUHAS

Bun npodeccuonanshoii nestensuoctu: (B coorserctBun ¢ ®I'OC BO)

Kadenpa «DPuznKay

POH/I OHEHOYHLIX CPEJICTB

MO JUCLUTIAHE
«Duzuka B IMPOU3BOACTBCHHBIX MU TEXHOJOI'HMIECCKHUX IIpoHECcax>»

Cocrasg: |. [Taciopt ¢oHa OIIECHOYHBIX CPEACTB

Il. Onucanuie O1EHOYHBIX CPEJICTB:
KOMILIEKTBI KOHTPOJIbHBIX paboT (K/P)
BOITPOCHI IO T€MaM JIUCIMIUIUHBI K ycTHOMY ompocy (YO)
TeMBbI Ta00PATOPHBIX PabOT U MPUMEPHBIE BOMPOCHI Jist ux 3amuThl (3JIP)
oOpaser Ousera JJ1st 9K3aMeHa, BOIIPOCHI ISl OJATOTOBKH K 3a4€Ty (3)
oOpazer 6uneTa 11 5K3aMeHa, BOIIPOCHI AJIs MOATOTOBKHU K 3Kk3ameny (D)

agrwbdE

CocrTaBuTeu:

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

Mocksa, 2022 rox
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Tabmuma 1

du3uxka B NMPOU3BOJACTBCHHBIX H TEXHOJIOTHYICCKHUX IIpoHECCax
dI'OC BO 15.03.01 «MamuHoCTpOEHUE»
B miporiecce 0CBOEHUS TaHHOM TUCIUIUIMHEI CTYACHT (POPMUPYET U IEMOHCTPUPYET CleAytonre 00menpogeccuoHaIbHbIe KOMIETEHIHH:
KOMIIETEHIIUHU IlepeyeHb KOMIIOHEHTOB TexHoJorust dopma  |CreneHH ypOBHel 0CBOCHHSA
NH- D®OPMYJINPOB- ¢dopMupoBaHM  [OlEHOY  [KOMIIETEHLMM
JEKC KA 51 HOT'0
KOMIIETEHIIHIT  |CPeACTB
OIIK-1 |ymenue 3HATB: TEKLIKS, YO ba3oBblii ypOBeHb:
UCNOIL306aAMb OCHOBHBIC 3aKOHBI U MOHATUS (U3UKU U OCHOBHBIE |camocTositenbH  [3JIP, BOCIIPOM3BOCTBO MOTY4EHHBIX
OCHOGHble  3aKOHbl  (PU3MUECKHE METOJIbI UCCIIeIOBAHUS. ast pabora, KP, BHAHUH B XOJI€ TEKYIIETO
ecmecmeenHOHayYH  [YMeThb: CEMUHAPCKUE 3, KOHTPOJISI U TPOMEKYTOUHOM
biX  Oucyuniud @ [IPUMEHATH 3HAHUSA MO (PU3MKE K PEIICHUIO BaHATUA, C) aTTECTaIluU
npogeccuonanvroli  [MPAKTUUECKUX 3a7ad, UCIIOIb30BaTh BBITIOJTHCHUE [loBbIlIEHHBII YPOBEHb:
OesmenvHocmu, MaTeMaTHYECKUI anmnapar Mpy BeIBOAE (PU3MUECKUX  [MTabopaToOpHBIX YMeHue HECTaHJapTHO
npumensamo Memoosbl 3aKOHOB, TNIAHUPOBATH U BBITIOJIHATH Y4eOHOE padot OTBEYAaTh HAa IOCTaBJICHHbIE
mMamemamu4ecko2o  PKCIEPUMEHTAIBHOE U TEOPETUUECKOE BOIIPOCHI
ananuza u ccrienoBanue PU3NUECKUX SIBJICHUM.
MOOenuposamnusl, Baagern:
meopemuuecko20 U (CUCTEMON TEOPETHMYECKUX 3HAHMK 10 (u3mKe,
DKCNepuMeHmanbHo2 |METONoJIoTUe W MeToJaMu  (PU3HUYECKOTO
0 uccnedosanus DKCTICPUMEHTA, HAaBBIKAMH PEIICHUS KOHKPETHBIX
3amad W3 Pa3HBIX oOnactedl (U3MKK HAa YpPOBHE,
COOTBETCTBYIOIIEM TpeOOBaHUAM
oOmenpodeccuoHanbHON MOATOTOBKY OakanaBpa 1o
HaIDaBICHUIO

**_ CokpartiieHust (HOpM OIIEHOYHBIX CPECTB CM. B mpuiioxenun 2 k PIT.




OIIMCAHHUE OINEHOYHbIX CPEJICTB
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IIpunoxenue 2
K paboueii nporpamme

Hepeqeﬂb OLCHOYHBIX CPEACTB 110 JUCHUIIJINHE «Pusnka B MMPOU3BOJACTBCHHBIX H

TEXHOJOIrHIECCKHUX ITpoLeccax»

Haumenosan [IpencraBnenue
No
0C ne Kparkast xapakTepHuCTHKa OIIEHOYHOTO CPEACTBA OLEHOYHOTO CPpENCTBA
OLIEHOYHOTO B ©OC
Kontponraas |Cpencro MIPOBEPKH MEHUI MIPUMEHATD
p peA POBEp Y p KoMIUIEKT KOHTPOIBHBIX
1 pabota [IOJIyUCHHBbIE  3HAHMsI JUIsl  pelleHMs]  3a/4ay .
3aJIaHM 110 BapuaHTaM
(K/P) OTIPEICTICHHOTO TUIIA TI0 TEME WU pa3zeiy
CpenctBo KOHTPOJIS, OpraHU30BaHHOE KakK
crierMagbHas Oece/ia MmeJarorudyeckoro paboTHUKA ¢ BoIbock! 1o
Y CTHBIH ompoc [00y4aroLIMMCHs Ha TEMBbI, CBA3aHHBIE C U3y4yaeMOM P
2 . TeMaM/pazjienam
(YO) MUCHUIIIIMHON, W pacCYUTAaHHOE Ha BBIICHEHUE
. IACIATUINHEL
0o0beMa 3HaHUN 00YUaIOLIErocs Mo OMpeleICHHOMY
paszueny, Teme, mpobiaemMe u T.11.
3 CpeAcTBO TMPOBEPKH YMEHUH U HABBIKOB IIO
alura
1360 IalllTo Hoji [ACTIOTB30BAHMIO naboparopHoro obopymoBanus u | IIpumepHbie BOIPOCHI
3 p1;6OTEI M3MEPUTEIIBHBIX puOOopoB, o0OpaboTke JUTSL 3aLUThI
(371P) PKCTIICPUMCHTAIBHBIX JIAHHBIX W WX CPaBHEHUIO C | JIaOOpaTOpHBIX paboT
TEOPETUIYCCKUMH pacueTaMu
Cpe)ICTBO IMPOBCACHUA HpOMG)I(yTOqHOfl arTecranmuu Bonpocm Tt
4 3auer [0 pe3yJbTaTaM BBIIOJHEHMs BCEX BHMJIOB y4eOHOW | IMOATOTOBKH K 3auéTy,
3) paboThl B TEYEHHUM CEMecTpa C MPOCTaBICHUEM HPUMEPBI 3a4ETHBIX
OLIEHKH «3aUTEHO» WIIH «HE 3aYTEHOY OWMIIETOB
CpeAcTBO MPOBEIEHUS MPOMEKYTOYHON aTTECTAINH B
10 pe3yJbTaTaM BBHITIOJHEHHUS BCEX BUJIOB YUeOHOM OMpOCH ZIJI
MOJITOTOBKH K DK3aMEHY,
5 DK3aMeH paboThl B TEUEHHUU CEMECTpa C MPOCTABICHUEM OHMEDEL
€)) OIIEHKHU COTIUYHO, «XOPOIIOY, PHMED
9K3aMEHAIlIMOHHBIX
«(YZOBIIETBOPUTEIHHO» WA GIIICTOR

KHCYAOBJICTBOPUTCIBHO»
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MUHUCTEPCTBO HAYKU U BBICUIET'O OBPA3OBAHU S POCCUNCKON OEJIEPALIUN
®denepabHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE BHICIIIETO 00pa30BaHuUs
MOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

Hanpasnenue noarotroBku:

15.03.01 «MamuHOCTpOCHUE
OII (npodunp): «MalivHbl ¥ TEXHOJIOTUH 00pabOTKH MaTepUaIOB 1aBICHUEM

Kadenpa dusnka

(mauMeHOBaHME Kadenphl)

KommuiekT 3agaHuid 17151 KOHTPOJILHOM PadoThI

10 AUCHUIIIINHE «Dusnka B MPONU3BOACTBCHHBIX U TCXHOJIOT'MYCCKUX ITPOLECCAX»
(HaMMEHOBaHHE JHCIUILINHBI)

(DOPMCZ mexKyuieco KOHmpOJisd, npoeepArouiasl Cmenenb OC60EHUA KOMNEMEHYUU

OIIK-1

Tema ... Kunemamuka nocmynamenbHo20 08UNHCEHU

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMepHOE IBMKEHHE TEJa OIUCBIBACTCS CIECAYIOIIMMH 3aKOHAMHU JBUKCHHUS:

x(t)=13-97t + 26,5t%; y(t)=7,5—6t —17t
X,y JlaHbl B ME€TpaX, { — B cCeKyHaax.
Onpenenure B MOMeHT Bpemenu t=11 C: 1) koopauHaThl Tena; 2) MPOEKIUU CKOPOCTH Tena; 3)

IPOEKIMM YCKOpeHUs; 4) KacaTelbHOE YCKOpEHHE; 5) HopMalibHOe YCKOpeHue; 6) paauyc
KPUBU3HBI TPAEKTOPUHU

BAPUAHT 2
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMEpHOE NBHUKEHHE Teja ONUCHIBACTCA CIEAYIOIUIUMU 3aKOHAMU JIBUKCHUS:

x(t)=1—143t +0,4t%; y(t)=23+17t+0,5t°

X,y JaHbl B METpax, t — B CEKyHIaxX.

Omnpenenute B MOMEHT BpeMeHHU t=5 C: 1) koopauHaThl Tena; 2) NpOeKIMHU CKOPOCTH Teina; 3)
MPOEKIIMN YCKOpeHHUs; 4) KacaTeJbHOE YCKOPEHHE; S5) HOpMajabHOE YCKOpEeHHue; 6) paauyc
KPUBHU3HBI TPACKTOPUH

BAPUAHT 3
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIBymMEpPHOE NBUKEHHE TEJa ONMUCHIBACTCA CICAYIONIUMHU 3aKOHAMU JIBUKCHUS:

x(t)=25+0,1t +6,5t; y(t)=75+66t—1,7t>

X,y AaHbl B ME€Tpax, t — B ceKyHaax.

Omnpenennre B MOMEHT BpeMmeHu t=34 C: 1) koopauHATHI Tena; 2) MPOEKIUU CKOPOCTH Tena; 3)
MPOEKIIMN yCKOpeHHus;, 4) KacaTeJIbHOE YCKOPEHHE; S5) HOpMajabHOE YCKOpeHHue; 6) pamuyc
KPUBHU3HBI TPAEKTOPUHU
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BAPUAHT 4
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMepHOE IBUKCHHE TENA OIMCBIBAETCS CICAYIOIIMMU 3aKOHAMU JBU)KCHUSA:

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

X,y maHbl B MeTpax, { — B ceKkyHmax.

Omnpenenute B MoMeHT BpeMeHu t=10 C: 1) koopauHaTh! Tena; 2) NPOEKIMH CKOPOCTH Tena; 3)
IPOEKIMM YCKOpeHUs; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMalbHOE YCKOpeHue; 6) paauyc
KPUBHU3HBI TPACKTOPHU

Tema ... [lunamuka nocmynamenbHo20o 08UiCeHUA.

Bapuant 1

3a kakoe BpeMsi I COCKOIB3HET C HAKIIOHHOW TUIOCKOCTH JUTMHOH S ¢ yIriIoM HakiIoHa [ Telo,
€CJIM OHO JABUIKCTCA paBHOMCPHO I10 HAKJIOHHOH TIJIOCKOCTH C YIJIOM HaKJIOHA a? Haganepras
CKOpPOCTH TeJia paBHA HYIJIIO.

Bapuanr 2

Ha HenonBukHBIN 11ap HajeTaeT co CKopocThio Vo 1ap, Macca KOTOPOro B n pa3 OoJble Macchl
HEMOJIBIKHOTO 1Iapa. Haliaute cooTHOIIEHNE CKOPOCTE MIapOB MOCIE YIPYroro HEeHTPAIbHOTO
ynapa kK ckopoctu Vo.

Bapuant 3

JlensiHasi ropka cocTaBisieT ¢ Topu3oHTOM yroi ¢ = 10°. 1o Heil mycKaloT BBepX KaMeHb, KOTOPBIi
HOJHABIINCHE HAa HEKOTOPYK BBICOTY, COCKaJb3bIBACT IO TOMY K€ IyTh BHM3. KakoB
KO3 PULMEHT TpeHus L, €CM BpeMs ciycka B N = 2 pa3a 0oJibllie BpeMeHH noabéma?

Bapuanr 4

K Hutn noaseniena rups. Eciu mMoJHUMATh 3Ty THPIO C YCKOPEHHEM a1 = 2 M/c?, TO HaTsKeHHe
HUTH OyleT BJIBOE MEHbILIE TOrO HAIpPSDKEHUs, IPU KOTOPOM HUTH paspbiBaercsi. C Kakum
YCKOpPEHUEM a2 HaJl0 MOJHUMATh 3Ty FMPI0, YTOOBI HUTh pa30pBallach.

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

Ornpeaenute MrHOBEHHYIO MOIITHOCTbD, PA3BUBAEMYIO CHUIION F= 217-|-3k (H), xoropas

JENCTBYET HA MaTEPHUAIBHYIO TOUKY, JIBMKYIIYKOCS CO CKOPOCTBIO 1) :L57—4T (m/c).

Bapuanr 2

JIBa rpy3a, Macchl KOTOpPBIX OTHOCATCS Kak 1:4, COEIMHEHBI CKAaTOW NPYXUHOW M JiekaT Ha
TOPU30HTAIBHOM MOBEPXHOCTU cToyia. Ilpm pacnpsMIIEeHHHM NpPYKHHBI I'PDy3 MEHbBIIEW MAacChl
nojy4aer KuHeTuyeckyro sHepruto 40 [x. Uemy mpu 5ToM ObuIa paBHA MOTEHIIMAIbHAS SHEPTUS
CKATOW MPY>KUHBI?

Bapuanr 3

[Tynst maccoit 10r, neTsimas rOpU30HTANIBHO CO cKopocThio 200 M/c, momagaer B JepeBSIHHBIN
Opycok Maccoif 5 Kr, Jexaliuii Ha CToJIe U yJIep>KUBAeMbIil MPYKUHOM ¢ jkecTKOoCcThio 2 KH/M .
Yemy paBHa MakcuMaibHas nedopmanus npyxuHbl? TpeHrue He yUUTHIBATh.
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Bapuant 4

Pabora Bcex cuil, ACMCTBYIOMIMX Ha Tella CUCTEMBI, IPH MEPEXO0/Ie U3 MEePBOT0 MEXAaHUYECKOTO
COCTOSIHMSI BO BTOpo€ oKasasiachk paBHO# 123 JIk. IIpu 3TOoM paboTa moTeHIMaIbHbIX CHUJI ObLIa
paBHa 300 Ik, a paboTa IUCCHIIATUBHBIX CHJI OKa3zailach paBHoOW -13,8 JIx. Ha ckombko
M3MEHUIACh KHHETUYECKAsi SHEPT Ul CUCTEMBI?

Tema ... /[lunamuka epauwiamenbHo2o 06UIHCEHUS.

BapuanTt 1

MaxoBHK BpaIaeTcs 10 3aKOHY, BRIpakaeMoMy ypaBHeHHeM ¢=A+Bt+Ct?, rie
A=2pan, B=16 pan/c, C=-2pan/c>. MOMeHT HHepIHU MaXxoBHKa paBeH SOkr-m2. Haiitn MoMeHT
CHUJI, ICMCTBYIOLIMX Ha MaXOBUK (Bpalllaloliuii MOMEHT) B MOMEHT BpeMeHu t=1c.

Bapuanr 2

CrutonHoM TUIMHAP Maccoil M=4 Kr KaTUTCs 0€3 CKOJIBKEHHS [0 TOPU30HTAILHON
noBepxHocTu. JInHelHas ckopocTh ocH LHWIMHApA paBHa 1 M/c. Onpeaenure NOIHYO
KMHETUYECKYIO SHEPTUIO [IWIAH]PA.

Bapuant 3

Ha nunueap, KOTOpsI MOXKET BPAIIATHCS OKOJIO TOPU30HTAIIBHON OCH, HAMOTAaHA HUTh.
K koHIly HUTH TipuBsi3aH rpy3uk Maccoit m=0.1 Kr, KOTOpPbIil MOXET CBOOOTHO OMYCKATHCA.
CunTtas MOMEHT HHEPIMHU IMINHApPA paBHBIM 0.02 KT-M2, OIIpeIeNnTe YCKOPEHUE IPy3HKa.

Bapuant 4

JlBa mapuka maccamu M=10 r ckperuieHbl TOHKMM HEBECOMBIM CTepKHEM JutnHON 1=20cM.
Onpenenure MOMEHT MHEPIUU | CHCTEMBbl OTHOCUTEIBHO OCH, MEPHEHAUKYIISIPHON CTEPKHIO U
MIPOXOJISIIEH Yepe3 TOUKY CTEePIKHS, ACISAIIEH ero JUIMHY B OTHOIIEeHUH 1:2.

Tema ... Hanpasxcénnocmob, nomenyuain.
Bapuanr 1

OnekTpuyeckoe 1ose 00pa3oBaHO PAaBHOMEPHO 3apsKEHHBIM JIUCKOM pajguyca 2 M ¢
TIOBEPXHOCTHOH MIOTHOCTHIO 3apsaga 4 mkKm/cm? Omnpenenuts Kakylo CKOPOCTh MONYYHT
IEPBOHAYAILHO HEMOABHKHBIH 3JIEKTPOH, IPUOIMAKAACH K AUCKY I10 €r0 OCU OT PACCTOSHUS 4 MM
JI0 PaccTOsIHUA 1 MM J10 IEHTpa JUCKa.

Bapuanr 2

[ToTeHIMa EeKTPOCTATUIECKOr0 MOJIsl H3MEHSIETCsl 10 3aKoHY @(x,Y)=-4 In(X/a)+ By,
rae A=1 B,B=1 B/m,a=1 cm. OnpeaenuTs HanpsyKEHHOCTh AJIEKTPOCTATUYECKOTO OIS ITPH X =4,
y=1,5a.

Bapuanr 3
OnpenennTh HANPSKEHHOCTh, CO3JAHHYIO PABHOMEPHO 3apsKEHHBIM TOHKUM JUCKOM
panuyca 2 M, 3apsa] KoToporo paseH 3 HKJI, Ha ero ocu Ha pacCTOSHHUU | MM OT LIEHTpa JUCKA.

Bapmuanr 4

Tpu TOUEUHBIX OAMHAKOBBIX 3apsaa BennunHor 1 HKi HaunHaroT 1BUTaThCA MO
JIEUCTBUEM CUJI B3AMMHOI'O OTTAJIKUBAHUS U3 BEPIIUH IIPABUILHOTO TPEYTOJIBHUKA CO CTOPOHOU
10 cM. OnIpesenuTh UX TIpeaeNbHY0 CKOPOCTb, €CITH Macca KaX/I0i yacTHIfsl paBHa 10° T.
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Tema ...3aKoHbl NOCMOAHHO020 MOKA.

Bapmuanr 1
BbIuncInTh MOTpelHOCTh, BO3HHUKAIOIIYIO IIPHM H3MEPEHHUH CONpoTuBIeHHA R ¢
IIOMOLIbIO CXEMBbI, yKa3aHHOM Ha pucyHke. ComnportupiieHue ammepmerpa Ra = 1 MOw,

conpotuBienue BoiabTMeTpa Ry = 1 kOwm. Ilokazanms BompTMeTpa Uy = 5 B. Ilokazanus
amnepmerpa la =5 mA.

\/ |
- R

Bapuanr 2

Cuna Toka |B IpoBOJHMKE MeHsieTCs BO BpeMenH 1o 3akoHy |=3+8t%; rue IBbpakeno B
amrnepax, t- B cekynmax. Kakoe konuuecTtBo 3iexTpuuecTtBa QUPOXOIUT depe3 MONepedHoe
ceueHue IPOBOIHUKA 3a Bpems oT t, =3¢ not,=5¢?

Bapuant 3

DneKTpoABUraTesb MUTAETCS OT ceTH ¢ HanpsbkeHueM U=24 B. Yemy paBHa MOIIIHOCTb
Ha BaJly JABUraTess pU NPOTEKaHUU 10 ero oOMoTKe Toka |=8 A, ecin u3BeCTHO, YTO IpU
IIOJIHOM 3aTOPMa)KUBAHUHU SKOPS MO Lenu uiaet Tok lo=16 A?

Bapuanr 4

Onpenenuts UIMHY NPOBOJIOKH, AUaMeTp KoTopod paseH 0,25 MM, yneiabHOe
conpotusiienne 50 HOM-M, HEOOXOAUMYIO JUIsl U3TOTOBJIEHMSI HAarpeBaTeliss ¢ MaKCUMAaJlbHON
MOIIIHOCTbIO, €CJIM BHYTPEHHEE CONPOTUBIIEHNE UCTOYHHKA TOKa paBHO 1 OmM.

Tema ... Maznemusm

Bapmuanr 1

IIpotoH, npomenmmii yckopsromyto pazHocts noreHnuanos U = 300 B, Bieren B oaHOpOIHOE
MarHuTHoe nose ¢ uaaykuueit B = 0,4 Ti u Havan ABUraThest Mo OKPYKHOCTU. BeIUUCIUTD ee

pamuyc. (3apan npotosa 1,6¥102° K1, macca mpotona 1,67*1027 kr) MarauTHas MOCTOSHHAS

Ho=4m*107 Tr/M.

Bapmuanr 2

B marauTHOE none ¢ nHayKimei 20 Mk T ycraHoBHIM o yrioM 60° K CHITOBBIM JIMHHSAM BUTOK
paguycom 10 cM u myctunum o Hemy Tok 10 A. HaliTu MexaHM4eCKUil MOMEHT, I€MCTBYIOIIMI Ha
BHUTOK.

Bapuanr 3
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JIBa NIMHHBIX MapaJICIbHBIX MTPOBOJIa HAXOAATCS HAa PAcCTOSTHUU T = SCM oAuH OT Apyroro. [1o
MPOBOJIaM TEKYT B OJHOM HarpaBiieHUH oguHakoBbie Toku [ = 30 A xaxasiii. Haiitu MaruutHyto
WHIYKITUIO TIOJIS B TOYKE, HAXOAIICHCS Ha PACCTOSHHM T'1 =4 CM OT OJTHOTO IIPOBOJIA U I2 = 3 CM
ot apyroro. (Lo=4m-10"TH/M)

Bapmuanr 4

beckoHEYHO IMHHBIA TOHKHI TPOBOJHUK C TOKOM | = 66 A ummeer u3rud B BHIE KPYIJIOi
mIockoi netnu paauycom R = 10 cm. OnpeneanTs MarHUTHYIO UHIYKIIMIO TOJIS B IEHTPE METIIH.
MaruuTtHas nocrosaHas po=4m-107 T'a/m.

Tema ... InekmpomazHumnan uHOYKyu

Bapuant 1

BbluncnuTh MarHuTHYIO 3HEPTUIO cosleHouAa, coepskamiero 1000 BUTKoB. MarHUTHBIN OTOK
yepe3 nonepeunoe ceuenue pasex 0,1 MmB6. Cuna Toka B ero oOMoTke paBHa 1A.

Bapuanr 2

['opu3oHTanbHBIN CTEp)KeHb JUIMHOW 1 M BpalaeTcss BOKPYr BEPTHKAJIbHOW OCH, MPOXOJsIei
yepe3 OAMH U3 €ro KOHILOB, Jenas 2 o0opora B ceKyHy. Och BpallleHusl NapajulebHa JIMHUAM
MHAYKIUU OJHOPOJHOTO MAarHUTHOro noss. Hailtu pasHOCTh MOTEHUMAIOB MEXIYy KOHLAMU
CTEpIKHS, €CIIM MHAYKLUS MarHuTHOro noist 50 mTo.

Bapuanr 3
Onpenenuth HHIYKTUBHOCTH COJICHOUA, B KOTOPOM TOK 12 A co3nmaeT motokocuerienue 24 BO,
a TaK)Ke PHEPTUI0 MAarHUTHOTO ITOJIS COJICHOMIA.

Bapmuanr 4

KonwueBoii koHTyp paguycom 10 cM moMeIieH B 0OTHOPOTHOE MAarHUTHOE ToJjie ¢ HHAyKiuen 0,2
Tn. JInAMYM MHAYKIME 11018 cocTapmsoT yron 30° ¢ miockocTsio KoHTypa. ONpeenuTh cpeHee
3HaueHue BenuuuHbl JJ[C WHAYKIWMU, KOTOpas BO3HUKHET B KOHTYpPE, €CIH WHIYKIUS
MarHUTHOTO TIOJII YMEHBITUTCS 70 HyIst 3a Bpemst 0,002 c.

Tema ... Konebanusa

Bapmuanr 1

B ognomepHOI KoJleOaTeIbHOM CHCTEME € 3aTyXaHueM COOCTBEHHAsI YacTOTa HE3aTyXarolux
kosiebanuit paBHa 100 ', Koagduument 3aryxanus pasen 10 I'u. HauaneHas ¢a3a cuHycHBIX
kosnebanuii pasHa 0. OnpenenuT MOMEHT BPEMEHH, KOTJja HyJIEBOE 3HaUeHHE KOJeOItomecs
BEJIMYMHBI OyIeT JOCTHTHYTO B TPETHI pas.

Bapmuanr 2

[Tpu ycTaHOBHMBUIMXCS BBIHYXKJIEHHBIX KOJIEOAHUSX B KOHTYpE C aKTUBHBIM CONPOTUBJICHUEM |
KOM MHIYKTHBHOE CONPOTHUBIIEHHE PaBHO 2 KOM M €MKOCTHOE CONPOTHUBIIEHHEM paBHO 3 KOM.
AMIMTyAa noHyXaarouero HanpsbkeHnus pasHa 100 B. Onpenenuts aMIuMTyay NOTJIOMIEHUS,
aAMIUTUTYAY AUCIEPCUH U CABUT (Pa3 MEX1y MOHYKJIAIOIIUM HaNpsHKEHUEM U TOKOM B KOHTYPE.

Bapuanr 3

Onpenenuth MOIIHOCTh, MOIJIONIAEMYI0 KOHTYpPOM C AaKTHBHBIM compoTuBieHueM 1 kOw,
WHAYKTUBHBIM COIIPOTUBIEHUEM 2 KOM M €MKOCTHBIM CONpOTHUBIIeHNEM 3 KOM, €ciiu aMILIUTy1a
BHEIIHET0 HamnpsbkeHus pasHa 100 B.
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Bapmuanr 4

JIBa TapMOHMYECKMX KOJIEOAHUS BIOJNb OIHOM TPSAMOHM, NPOUCXOIAIIUX C OJMHAKOBOM
aMIUTUTYA0H ¥ TIEpUOJIOM, IIPY HAJIIOXKEHUH JIPYT Ha JIpyra Jaiu KojiebaHue TO! ke aMIUTUTY/IbL.
Uemy paBHa pa3HOCTH (a3 CKIIAAbIBAEMbIX KOJICOAHUH?

Tema ... Boanwi

Bapmuanr 1

OnpenenuTs CpeJHIOI MOIIHOCTh TOYEUYHOIO UCTOYHNUKA TAPMOHHUYECKON JIEKTPOMarHuTHON
BOJIHBI, €CJIH Ha paccTosHUU 10° M OT Hero B KOCMHYECKOM MPOCTPAHCTBE AMILIUTY A
HaNpPsHKEHHOCTH JIEKTPUIECKOTO 1oJIs BOJIHBI paBHa 10 B/Mm.

Bapuanr 2

BoiHoBOM «11akeT» 06p330BaH JABYMA INIOCKUMHU MOHOXPOMATHUYCCKUMU BOJIHAMMU:
&1(x,1)=c0s(1002t-3x) u &(x,t)= cos(1003t-3,01x).

OHpe,I[eJ'II/ITb (I)aSOBBIe CKOpPOCTH Ka)K,HOP'I BOJIHBI U I'PYIIIIOBYHO CKOPOCTb BOJIHOBOI'O «ITAKETA.

Bapuant 3

AMIUTUTY]a HAPSHKEHHOCTH MarHUTHOTO TIOJISL B IJIOCKOM TapMOHUYECKOH 3J€KTPOMAarHUTHOU
BOJIHE, ABMKYyIIEHCS B KOCMHYECKOM mHpocTpaHcTse, paBHa 10° A/M. III0CKOCTH aHTEHHBI
miomanpio 100 M? OpHEHTHPOBaHA MEPHEHAMKYIAPHO BIKEHMIO BOJHBL OIpeenuTh
MaKCUMaJIbHBII ¥ MHHHMAJIbHBIH MTHOBEHHBIC ITIOTOKM OJHEPIHMH BOJHBI 4Yepe3 IUIOCKOCTb

AHTCHHBI, @ TAKKC KOJIMYCCTBO DHCPIUH, IPOIICAIICC YCPEC3 IJIIOCKOCTh aHTCHHBI 34 1 MUHYTY.

Bapuant 4

HmeroTces Ba HCTOYHHKA ITOTIEPEYHBIX BOJH B CTPYHE, COBEPIIAIOIINE KOJICOAHHS C OJJTHAKOBOM
gactoro =500 I'll U ¢ MOCTOSIHHBIM 1O BpeMEHH CIBUTOM (a3 Ap=7/2. AMIUIUTYJa OJHOTO
paBHa 1 MM, BToporo — 2 Mm. JIuHeitHas MIoTHOCTH cTpyHBI —1072 /M, CHla HATSKEHUS CTPYHbI
10 H. OnpenenuTs aMIUIUTYly KOJI€OaHUM TOUKH CTPYHBI, OTCTOAIIEH OT NEPBOr0 UCTOUYHMKA Ha
paccrosiiuu x1=0,5 M ¥ OT BTOPOTO — Ha PaCCTOSIHUM 1 M.

Tema ... Hnmepgepenyusn

Bapmuanr 1

B cxeme FOHra skpaH ¢ 0TBEpCTUAMHU OCBEIIAETCSI MOHOXPOMATUYECKUM CBETOM C JJIMHON
BoJIHBI A=400 HM, paccTosiHME MeXy oTBepcTusiMu 0,8 MM, pacCTOSHUE OT OTBEPCTHH 10
9KpaHa UHTEepPEPEeHIMOHHON KapTUHbI — 2,5 M. Ha skpane BuHBI 25 nHTEp(EPEHIIMOHHBIX
nojoc. OnpenenuTs AIMHY KOTEPEHTHOCTH UCTOYHUKA CBETA.

Bapmuanr 2
Ha MeIThHYIO TITeHKY (Kodd umrenT npenomuernus 1,33) namaer 6emsrii cer mox yriaom 45°. TTpu
KaKoi HauMeHbIIEeH TOJIIMHE MJICHKU OTPa’keHHBIE JTy4l OyIyT OKpAIICHbI B )KEITHIN 1[BET?

Bapuanr 3

Paccrostnne mMexay IByMs TOYEUHBIMM KOTE€PEHTHBIMHM HCTOYHMKAMU MOHOXPOMAaTHYECKOIO
cBeTa ¢ wactoroit 1,5-10% I'ip paBHO 1 ¢M M PaBHO PACCTOSHUIO MEXKTy HHTEp(EpPEHIHOHHBIMH
II0JIOCAMH Ha DKpaHe, paclo0KEHHOM NapauIeIbHO MJIOCKOCTH UCTOYHUKOB, B CPEIHEN YacTH
uHTep(PepeHIMOHHOM KapTHHBI. HaliTi paccTosHUE OT MICTOYHHUKOB 10 3KpaHa, €CJIM U UCTOYHUKHU
Y DKpaH HaXOJATCs Mo BOJAOH (KO3 GUIIMEHT MpesIoMIIEHNs BOBI paBeH 1,5)
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Bapuant 4

Ha crexmnstanbIif (N=1,5) KIUH ¢ YyTI0M =5’ HOPMAJILHO MAIaeT CBET ¢ JUTMHOM BOHBI A=500 HM.
Onpenenuth AIUHY KOTEPEHTHOCTH HMCTOYHMKA CBETAa, €CJIM OT KPOMKHM KIMHA 10 OOpbIBa
UHTEepPEPEHIIMOHHON KapTUHBI ymemaetcs 150 mosoc paBHOM TOMIIMHEL

Tema ... /luppaxuus

Bapuant 1

Ha xpyrmnyto quadparmy nagaer miockasi BoaHa. Camblil JambHUN MAKCUMYM WHTEHCHBHOCTH
MIPOIIE/IIETO CBETA HA ONITHYECKOM OCH CUCTEMBI OTCTOUT OT JuadparmMbl Ha PACCTOSHHUH 2 M.
Ha kakom paccrosiHum Oy/1eT HaXOAUThCS CaMbIi JTaTbHUNH MUHUMYM?

Bapuanr 2
JudpakuoHHas pemierka uMeeT nepuos 25 MkM. JIBe OIu3Kue IIUHBI BOJHBI JAOT TJIaBHBINA

T(paKIMOHHBIH MaKCUMyM BTOpPOTO TOpsAKa Ha yriaax audpakuud, Omm3kux Kk 7/10 u
oTIaMUaromuxcst apyr ot apyra Ha 1/500. ByayT nm paspemieHsl 3TH BOJHBI, €CIH 00IIas
NPOTSHKEHHOCTh PEIISTKH paBHa 2,5 cMm?

Bapuant 3

[lepuon mudpakuronHoi pemietku paBeH 5 MkMm. lllupuna omnoit memu paBHa 0,1 MKM.
Onpenenutb KOJIUYECTBO IIaBHBIX TUGPAKIIUOHHBIX MAKCUMYMOB, YMEIIAIOIIUXCS MEKAY IBYMS
[JIABHBIMU JTU(QPAKITMOHHBIMH MUHUMYMaMH HH3IIEro nopsaka. [lajgeHune cBeTa Ha IMIOCKOCTH
TU(PAKITUOHHOHN PEIIeTKH HOPMAITBHO.

Bapuanr 4

Ha nu¢pakiroHHyto peneTky ¢ nepruoaoM 25 MKM 0[] YIJIoM 7/4 najaeT MOHOXPOMAaTHYeCKUN
1BeT ¢ JIMHON BosiHbI 700 HM. OnpeaenuTs yroi MEXy HOPMAJIbIO K PEIIETKE U HAIIPABJICHUEM
IJIABHOTO JU(PPAKIMOHHOTO MaKCUMyMa 4-T0 MopsIKa.

Tema ... [lonapuzauusn

Bapuanr 1

OHpeI[eJ'II/ITB BO CKOJIBKO pa3 UBMCHUTCA NHTCHCUBHOCTL CBCTA CO CTCIICHBIO ITOJIIpU3aAlUU
P=0,25 nocne npoxoxxaeHus yepe3 NoJsIpU3aTop, Ubs INIOCKOCTh NMPOIYCKAHUSI OPUEHTHPOBAaHA
K TJIOCKOCTH MaKCUMaJIbHOM MHTEHCUBHOCTH CBETA MO YIJIIOM o=7i6.

Bapuanr 2
CTekisiHHAs TUIaCTHHA HAXOMUTCS B JKUIKOCTH. CBET MajaeT Ha IJIACTHHY MOJ yrioM o=713 u
OTpakaeTcs MOJTHOCTHIO MOISIPU30BaHHBIM. ONpeenuTh KOAPPUIIUEHT IPETOMIICHUS KUIKOCTH.

Bapuanr 3

VMHTEHCUBHOCTh €CTECTBEHHOI'O CBETA IOCIIE NPOXOXKACHUS Yepe3 MOJSAPU3aTOp U aHAJIN3aTop
yMeHb11aercs B 8 pa3. OnpenenuTts yroil o Mexay INIOCKOCTSIMH MPOITyCKaHUsI IOJsIpu3aTopa u
aHajM3aTopa.

Bapmuanr 4
[Ipu yrie MIOCKOCTH MPOIyCKaHHs MOJIIPU3aTOpa OTHOCUTEIBHO IIOCKOCTH MaKCHUMAalIbHON

HMHTCHCHUBHOCTH IIaJaromecro CBCTa o=713 UHTEHCUBHOCTH nmpomeauero CBCTa OTHOCUTCA K
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WHTEHCUBHOCTH TQ/IAIOMIETO CBeTa Kak 3 K 8. OmpenenuTh CTENeHb MOJISPU3ANK Nadaroliero
cBeTa.
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MUHUCTEPCTBO HAVKH 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EIEPALIMU
DdeznepanpHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YyUPEkKICHUE BBICIIIETO 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET

HaHpaBHCHI/Ie IIOATOTOBKH:

15.03.01 «MammHOCTpOEHHUE

OII (npoduinp): «MalivHbl ¥ TEXHOJIOTUH 00pabOTKH MaTepUAJIOB J1aBIICHUEM

Kadenpa dusuka

(HanMeHOBaHKE Kadeapbl)

Bonpocsl 1Jis1 yCTHOr0 onpoca

110 JUCIIUITJINHEC «Pusuka B MPONU3BOACTBCHHBIX U TCXHOJIOT'MYCCKUX ITPOLECCAX»
(HauMEHOBaHHUE AUCIUILIHHBI)

(DOPMCZ mexKyuieco KOHmpOJisd, npoeepArouiasl Cmenenb OC60EHUA KOMNEMEHYUU

OIlIK-1

Paznen Kunemamuka nocmynamesjibH020 osudIceHUA

1.

Uk wn

18.
19.
20.

21.

Yro takoe pu3nyecKuii BEKTOp UETo OpT?

Uro Ha3pIBaeTCst aOCOMOTHBIM, @ YTO — OTHOCHTEIBHBIM?

[IpocTpaHCTBO OTHOCUTENIBHO UM A0COJIIOTHO?

Yro Takoe NBMKEHHE MAaTEPUATIbHOU TOUKH?

Urto Ha3bIBaeTCs MpaBUIaMU TEOPUU OTHOCUTEIBHOCTU?

Kakoii paanyc-BekTop Ha3bIBaeTCs «a0COTIOTHBIMY, KAKOM «OTHOCUTENIbHBIMY, a KaKOH
NEePEHOCHBIM?

YTo Takoe conpuKacarmasncsa K JaHHONH TOYKE TPAaeKTOPUH OKPYKHOCTh?

Uro Takoe paanyc KpUBU3HBI TPAEKTOPUU B IaHHOM €€ Touke?

Yro Takoe OpT KacaTeJIbHON U OPT HOPMAJIH B IaHHOW TOYKE TPacKTOpUu?

. UTto Takoe myTeBasi CKOPOCTh M CKOpPOCTh JABMkKeHUsI? KakoBa cBsI3b MeX1y HUMH?

. JlaTb KOPPEKTHOE OIpENEICHHUE ITyTH MAaTEPUATILHON TOUKH.

. CpopmynrpoBaTh 3aKOH OTHOCUTEIBLHOCTU CKOpocTH ["anumes.

. EcTb 111 yckopeHue y tesna, KOTOpoe JBUKETCS 110 OKPY>KHOCTH PaBHOMEPHO?

. I[aTI) OMPEACIICHUSA U BBIPAXKCHHUA TAHITCHIIUAJIIBHOTO U HOPMAJIBHOI'O YCKOpeHI/Iﬁ.

. UTo Takoe KoopAUHATEI?

. Uto Takoe 6a3uc cucTeMbl KOOpIUHAT?

. B 4ém npeumyniecTBa 1eKkapTOBON CUCTEMBI KOOPAMHAT IIEPE]l CUCTEMAMHU C IPYTUMU

6asucamu?

Yro Takoe JexkapToBa KoopauHaTa?

Yto Takoe KUHEMaTHYCCKHUE 3aKOHBI TBIKCHUS !

Kak Ha 0CHOBaHMM 3aKOHOB JBUYKEHUS MMOTYYUTh 3aBUCUMOCTH CKOPOCTHU ABUKEHUS U
YCKOpPEHHSI OT BPEMEHH

Kak Ha 0CHOBaHMM 3aKOHOB JBUYKEHUS MMOJTYYUTh TAHT€HIIMAIBHOE U HOPMAJIbHOE
YCKOpPEHHS B TaHHBII MOMEHT BpEMEHU ?

Paznen /Iunamulca nocmynameilbHO20 06UIICCHUSA

1.
2.
3.

JleB youBaet nanoit kponmka. C Kakoil CHIJION KPOJIMK JACHCTBYET Ha Jlamy JbBa?
UYto Takoe BO3JEHCTBUE OJHOTO Tea Ha Apyroe?
Yro Takoe cumna?
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12.

13.

14.

15.

16.
17.

0.
. KakoBa nmpuunHa TOro, 4TO Ha ABYX KOHIIAX HATSAHYTOW HUTH, HEPEKUHYTOW yepe3 OJIOK,
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Yto Takoe IMHAMHUYECKOS COCTOSHHUE TelIa M CHCTEMEBI Te?
Cuiia abCoJIIOTHA MM OTHOCUTEIbHA?

Yto Takoe cocTosgHue NoKod? SBisgeTcs 1M OHO aOCOIIOTHBIM?
Kak aBrkeTcs Teao B COCTOSHHH ITOKOS?

Yrto Takoe nHepImanbHas cuctemMa orcuéra’?

Kakoe Teno manaet OpicTpee: TsokENoe wiu J€rkoe?

Kak B3Becuimm 3eminio?

CHUJIbl HATS)KEHUS OJJUHAKOBBI?

KakoBa nmpuunHa TOro, 4To yCKOpEHHUs ABYX T'PY30B, CBSI3aHHBIX HHUTHIO, MEPEKUHYTOU
yepe3 0JI0K, OIMHAKOBHI 110 MOTYJIIO.

HenonaprxkHeiii 070K mojaBemieH K auHamoMeTpy. YUepe3 ONOK mepeKkWHyTa HUThH, HA
KOHI[aX KOTOPOH 3aKperieHbI IBa HEPAaBHBIX rpy3a M1 Mz. Yemy OynyT paBHBI OKAa3aHU
JUHAMOMETpa, €CJIM IPY3bl IPEAOCTaBUTh CaMUM cebe?

3a4yeM HYKEH UMIYJbC MaTEPUATbHOU TOUKH?

W3mensiercs nu uMmmynbe cucteMbl 3emutsi-JIyHa, ¥ ecid Ja, TO KTO HM3MEHSIET €ro
U3MEHseT?

3adeM HyXeH IIEHTP MacC CUCTEMbI?

Yo Takoe yiap ¢ TOUYKH 3pEHUsI TEOPUU U TPAKTUKU?

Pasnen Paboma u snepzusn 6 nocmynamenbHOM OBUNCEHUU

1.
2.
3.

ook

12.
13.
14.

YTo Takoe MEXaHUYECKOE COCTOSIHHE CHCTEMBI?

[TpuBecTr mpuMepbl PYHKIHI MEXaHHIECKOTO COCTOSIHHSI CHCTEMBI

Kak npaBuiibHO cka3aTh: «PaboTa criibl o nepeMeIneHuo Teaa» uin «PadoTa cuibl Ha
MIEPEMEIICHUH TEJa

Yro Takoe cuiioBoe mnosje?

B uém paszamia Mex 1y CTalMOHAPHBIMU M HECTAITMOHAPHBIMU CHIIOBBIMHE ITOJISIMH?
MoskeT nu ObITh Tak: cuiia He paBHa 0, CKOpOCTh Tena He paBHa (), a MOIIHOCTh CHIIBI
paBuHa0?

UYrto Takoe KMHETUYECKasi JHEPTHsI CUCTEMBI TEJ, U TI0 KAKOMY 3aKOHY OHa U3MEHSETCs?
Uro Takoe MOTEHIIMAIEHOE CHIIOBOE TT0Ie?

CdopmynmnpoBaTh ornpeeneHe MOTeHINATLHON YHEPTUU Tella U 3aKOH €€ U3MEHEHUS.

. Kakue cumsl B HOBCGI{HCBHOﬁ IMMPAKTHUKE ABJIAIOTCA HOTGHHI/I&J’IBHBIMI/I?
. I[aTB OIPEACIICHUC T10JI CUJI COTPOTUBJICHU. HO“IGMY OHO HC ABJIACTCA

MOTEHIIUATBLHBIM?

SIBNAIOTCS M MOTEHUMAIBHBIMU CUJIbl HATSYKEHUS HUTU U PEaKLUU ONOPHI?

Uto Takoe MexaHUUYEeCKasi JHEPTHs, U M0 KAKOMY 3aKOHY OHa U3MEHseTCs1?

JaTtp onpeneneHne KOHCEPBAaTUBHOM CUCTEMBI M JI0Ka3aTh, UTO €€ MEXaHUUECKas
DHEPTHUSI COXPAHSIETCS.

Pasnen Kunemamuka sepauiamesibHo2c0 osudiceHu

1.
2.
3.

o o

OO6nanmaer ju TUIONIAAh BEKTOPHBIMHU CBOMCTBAMU?

JaTp onpeneneHue IIOCKOro yriia B paguaHax.

[Touemy KOHEUYHBIN yroJl IOBOPOTA HE 00JIaJaeT BEKTOPHBIMU CBOMCTBaMH, a
06ecKOHEeuHO MaJiblii 00nagaer?

Hanucats Gpopmysy cBsa3u OECKOHEUHO MaJIOTo NepeMeIIeHNs U OECKOHEYHO Majoro
yrila IOBOPOTa.

CdopmynnpoBaTh IpaBUIO0 MOAYJISI BEKTOPHOTO MPOU3BEIACHUS U €r0 HaIpaBIEHUSI.
CBs13b yIII0BOM M IMHEHHON CKOPOCTEM.

Hamnncatp BeIpaXeHUsI TAHT€HIIMAIBHOTO U HOPMAJIBHOT'O YCKOPEHUN Yepe3
IIPOU3BOHBIE yIila IIOBOPOTA.



8. Omnwucark CBA3b MEX/Y NOCTYNATEIbHBIM U BpaIlaTEIbHbIM JABHKECHUSIMU B ClTy4yae
MaTepHaIbHON TOUYKH U a0COIIOTHO TBEPIOTO TEa.

Paspen Junamuka epawiamenbHo2o 08UICEHUA
1. [arb onpeneneHre MOMEHTA UMITYJIbCA MaTEpUAIbHON TOUKH.
JlaTp onpeneneHne MOMEHTA CHIIBI.
Hanucars 3akOH U3MEHEHUST MOMEHTa UMITYJIbCA MATEPUATIbHON TOYKH
Hamnucatp 3aKk0H U3MEHEHUSI MOMEHTA UMITYJIbCAa CUCTEMbBI MAaTEPUAIIBHBIX TOYEK.
Kak cBsi3anbl MeXy cO00i MOMEHT UMITYJIbCa CUCTEMBI B JTA0OPATOPHOM cucTeme
OTCUY€Ta U B CUCTEME OTCUETA IEHTP MAacC CUCTEMBI»
CBsi3b MEX/1y OCEBBIM MOMEHTOM MMITYJIbCA U YTJIOBOM CKOPOCTHIO.
Hamnucate 0CHOBHOE ypaBHEHHE JTUHAMUKHU BPAIATEIbHOIO JBUKEHUS.
Cdopmynuposars Teopemy Ll teiinepa
JlaTb BIpaskeHuE 3JIeMEHTapHOM pabOoThl BO BpalllaTeIbHOM JABH)KEHUN
10. [laTh BhIpaskeHHE KHHETUIECKOW YHEPTHH a0COIOTHO TBEPOTO TENa, BPAIIAIOIIETOCs
OTHOCUTEJIBHO 3aKPEIUIEHHOU OCH.

arwN

©o~N>

Pa3nen Hanp}lafcé'uuocmb dJeKmpocmamuieCcKozo nojis
1. [atp ompenerneHue TOYCYHOTO 3apsija B Cydyae HEMPEPLIBHOTO pacrpeiesieHus 3apsaaa
10 00bEMY, TOBEPXHOCTH, JINHHUH.
2. CdopMynupoBaTh MPUHIMIIBI JaTbHOASHCTBUS U Onu3koaeiicTBus. Kakoil n3 Hux
0Ka3aJICsl BEPHbIM?

UTto Takoe AIeKTpOoCTaTuueCcKoe moJie?

Uto Takoe nMpoOHBIN 3aps/] IO OTHOIICHUIO K JAHHOMY 3JIEKTPUUECKOMY TOJI0?

5. Uto Takoe MaTeMaTHYECKOE T0JIC AICKTPUICCKON HANPSHKEHHOCTH U JJISI Y€ro OHO
HYKHO?

6. CdopMynupoBath MpaBuiia rpadUyecKoro nNpeAcTaBIeHUs BEKTOPHOTO

MaTEeMaTHYECKOIO OIS

Onucarb CBOWCTBA CUJIOBBIX JIMHUN 3IE€KTPOCTATUYECKOTO MO,

8. B kakom cirydae IpUMEHSETCsI IPUHIINATI CYTTePTIO3UINH YICKTPUISCKUX MTOJICH?
3anucaTh €ro BEIPAKEHUE B CIy4ae JUCKPETHOIO U HEMIPEPHIBHOI'O paCIpeieCHUs
3apsiI0B-UCTOYHHKOB.

9. Yro Takoe IeKTPUUECKUI JUMONIb?

10. Yro Takoe TenecHbIi yron? HamrcaTs BIpaKeHHUE YJIIEMEHTAPHOTO TEJIIECHOTO YTJIa.

11. Yro Takoe MOTOK BEKTOPHOTO MoJig? B kakoM ciydyae 9TO MOHSATHE CBSI3aHO C
JIBUKEHHEM?

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

13. 3anrcarh BEIpaKEHUE HAMPSHKESHHOCTH TIOJIST OJJTHOPOJIHO 3apsHKEHHOW OSCKOHSUHOM
IJIOCKOCTH.

14. Yto o3HayaeT «0ECKOHEYHOCTEY INIOCKOCTH ?

15. 3anucarh BhIpaKEHUE HAMPSKEHHOCTH MO OJJHOPOIHO 3apsKEHHON OECKOHEUHOM
MIPSAMOM HUTH.

~ow

~

Pasnen Ilomenyuan
1. Tlouemy mose 37€KTPOCTATHUECKON HANPSXKEHHOCTHU SBISETCS MOTEHIINAIBHBIM?
2. Kak HaseiBaeTcs NMOoTCHIUAJIbHAs SHCPIrusd CAUHUYIHOT'O ITOJIOKUTCIILHOT'O HpO6HOI‘ (6}
3apsia B AJEKTPOCTATUYECKOM TToje?
3. Kak BBIPA3UTH CKAJIAPHOC MATCMATHYCCKOC ITOJIC IMOTCHINAJIA YCPE3 BEKTOPHOC
MaTeMaTU4YECKOE MOJI€ FNEKTPOCTATUUECKON HANPSKEHHOCTHU?
4. Yrto Takoe HAIIPsS’KCHUE, 1 KaAKOBa €ro CBA3b € pa60T01”4 OJICKTPOCTATUYCCKUX cun?
YTto Takoe rpaIueHT CKAISIPHOTO MOJIS?

o



10.

49

Kax BbIpa3uTh 1moJI€ 3JEKTPOCTATHUECKON HAMPSHKEHHOCTH Yepe3 CKaISIPHOE T0JIe
nmoreHiyana?

CdopMynupoBaTh MPUHIIUI CYTIEPIIO3UITUN DIEKTPOCTATUYECKHUX MOJICH B OTHOIIICHUH
MOTCHIIHAIA.

3anucaTh TOTSHITHAI ITOJISI TOYSYHOTO HCTOYHUKA U OJHOPOJIHO 3apsHKEHHOM Chephl.
3anucarh BhIpaXCHHUE MOTCHIIMATLHOW SHEPTUU KOHPUTYPAIIUU JUCKPETHBIX TOYSUHBIX
3apsJIOB.

3anucaTh NOTCHIIMAIBHYIO SHEPTUIO0 CUCTEMBI PACTIPECIEHHBIX 3aPSI0B.

PaSHeJIﬂMQﬂeKmpMKu u npoaoduuku 6 JlleKmpocmamuiecKkom noJie

1.

Noakown

o

10.
11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.

26.

Uro takoe cpena? SBiseTcs Jn 3TO MOHATHE MOACIbHBIM?

IlepeuncnnuTs BUIBI 3apsA0B 110 OTHOLIECHUIO K JAHHOU Cpele

Uro Takoe JUAIEKTPUKU U IPOBOJIHUKH?

Hanucars BeIpaskeHUE S3HEPTUU JUIIOJSA B OJHOPOIHOM 3JIEKTPUYECKOM IIOJIE.

UYro Takoe nossipuzanys Ju3JIeKTpuKa’?

Yro Takoe qUAIIEKTpUYECKasi BOCIPUMMUYUBOCTD IUIIEKTPUKA?

Kakue cBsi3aHHBIE 3apsbl BIMSIOT Ha 3JIEKTPUUYECKOE [10JI€ BHYTPU AUDJICKTPUKA!
pacripesiesi€HHbIE 10 00bEMY WM ITOBEpXHOCTHBIE? OcnabisoT OHU 110JIe CBOOOIHBIX
3aps10B UM YCUJIMBAIOT?

JlaTb onpenieneHne MEKTPUIECKON NHIYKIIUH.

Hamnmcarts cBsA3b MEXY 3JIEKTPUYECKOW HHIYKLIUEH U HAIIPSKEHHOCTBIO. UTO Takoe
JURJIEKTpUYECKasi IPOHULIAEMOCTh?

Cdopmynuposats Teopemy Octporpajackoro-I'aycca B TUIIEKTPUIECKOH cperie.
SIBnsieTcs IM BEKTOPHOE I10JI€ 3JIEKTPUYECKON MHIYKINHU (CMEIEHUs ) TOTEHIIMATbHBIM B
obmeM ciyyae?

—

ChopMynHMpoBaTh TpaHHYHBIE YCIOBHUs 11 BekTopHbIX moneii D u E.

JlaTb onpenieneHye EeKTPOCTaTUYECKOr0 MPOBOHUKA.

Kak pacnpenenéH HeCKOMIIEHCUPOBaHHBIN HECBSA3aHHbIN 3apsiz 11O
AIIEKTPOCTATUYECKOMY IIPOBOJHHUKY.

Yro Takoe aneKkTpuyeckas EMKOCTb YEINHEHHOTO NMpoBogHMKA? UeM oHa onpezensercs?
3anucath AEKTPOEMKOCTh YeIUHEHHOU cephl.

Enununa n3mepenus snextpoéMkoctH B cucteMme CHU HaszbiBaeTcs apajoi.
[Toacuuraiite snexTpoémrocTs ComnHIla B hapaaax.

3anucath Bce BBIPAXKCHUSI DQHEPTUU YEIUHEHHOTO ITPOBOAHMKA.

Byner nu ToueuHsbli 3aps B3aUMOIEHCTBOBATh C HEUTPAIBbHBIM TPOBOJHUKOM? OTBET
000CHOBATb.

Uemy paBeH NMOTEHIMAT 3a3€MJIEHHOTO TPOBOAHUKA?

Yro Takoe koHAEHCATOP?

JlaTtb onpenenenue eKTpOEMKOCTH KOHAEHCaTopa

3anucath Bce BBIPaXKEHUsI SJHEPTUU KOHIEHCATOpa.

JIto6oe 1 coenHEeHNEe KOHIEHCATOPOB MOXHO CBECTH K MOCIIEA0BATEIHLHOMY UITH K
napauIeIbHOMY?

I'ie noxanu3zyercs SHEPrUs 3apsHKEHHBIX TEN: HAa CAMMX ATHX TEJIaX WK B IIPOCTPAHCTBE
BOKPYT HUX?

3anucarh Bce BBIpAKEHHsI 00BEMHOM MIIOTHOCTH SHEPTHH JIEKTPHUECKOTO MOJIS.

Pasnen 3aKOHbI NOCIOAHHO20 MOKA

1.

2.
3.
4

YT0 Takoe MIOTHOCTh AEKTPUUECKOro TOKa U criia Toka? KakoBa cB3b MeX1y HUMH?
Yro Takoe CTOPOHHHE CUIIBI?

Chopmynuposats 3akoH Oma B qudpepennmanbaon hopme.

Yo Takoe CONpOTUBIIEHUE yyacTKa?
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5. Uto Takoe OJHOPOIHBIN y4acTOK nenu? M300pa3uTh ero AIeKTPHIECKYI0 CXEMY.

6. Yro takoe DJIC?

7. Urto Takoe HEOAHOPOAHBIN ydacTok Lenu? M300pa3uTh ero 3MeKTPUUECKYIO CXEMY.

8. 3amucarp uHTErpa’IbHBIN 3aK0H OMa Ui yyacTKa HenH U OOBSICHUTh SHEPreTHUECKHI
CMBICH KaXKJIOTO YJICHA.

9. IIpuBectn npuMepsl HCTOUHUKOB oTpunareiabHoit D/C.

10. 3anucarp uHTErpanbHbIi 3ak0H OMa JIJIsl MPOCTOr0 3aMKHYTOI'O KOHTYpa.

11. JTroboe v coeTMHEHNE PE3UCTOPOB MOKHO CBECTH K ITOCIIEIOBATEIILHOMY WIIH K
napasuieibHOMY?

12. ChopmynupoBathb nepBbIii 1 BTOpoi 3ak0HBI Kupxroda /uist CII0)KHBIX KOHTYPOB.

13. Kak nepetitu ot 3akoHa Oma k 3akony Jlxoyins-Jlenma?

14. HanucaTh BeIpa)keHUs TEIUIOBOM U 3JEKTPUUYECKON MOIIIHOCTEM, a TaK K€ MOILHOCTH
HCTOYHUKA.

15. 3anucarp Bce BoIpakeHU 00BEMHOM MIOTHOCTH MOIIIHOCTH 3JICKTPUUYECKOTO TOKA.

Paznen Macnemusm

1. Yro Takoe MarHuTHOE 10J€E?

2. Kax na3piBaeTcst 1 0003Ha4aeTCs CUIOBAs XapaKTEPUCTHKA MArHUTHOTO TOJIs?

3. Hammcarp BeIpaskeHHe MarHUTHOW COCTaBIIsfONICH crutbl JIopeHa.

4. Ecnu MarHuTHas MHAYKIUS HA MECTE TOJIOKEHUS ABMKYIIETOCS OTPULIATEIHHOTO 3apsiaa
HaIpaBJieHa Ha PUCYHKE BBEPX, a €0 CKOPOCTh — BIIPABO, TO Ky/la HAaIpaBJjieHa CUJIa CO
CTOPOHBI MAarHUTHOTO TOJISA?

5. Cosepiaet nu paboty MaruuTHas cuna? Kak u3MeHsieTcs KHHeTUYEeCKask YHePrHst
JBUKYLIEToCs MPOOHOT0 3apsiia MOoJ BIMSIHUEM MarHUTHOTO HOJIsA?

6. Kaxk Oyner nBurarbcs 3apshKeHHAs 4aCTHUIA, BIIETEBIIAsl B OAHOPOJHOE MAarHUTHOE 1oJje?

7. UYro Takoe cuna Amrnepa? 3auiIuTe BbIpaKEHUE dJIEMEHTapHON cuiibl AMmepa.

8. Uro Takoe MarHUTHBIE MOMEHT?

9. Kak Bo3/1eiiCTBYET OJJHOPOTHOE MATHUTHOE TI0JIC HA MATHUTHBI MOMEHT. 3aIUIIIATe
BBIPAXEHHE, OMMCHIBAIOILEE 3TO BO3ACHCTBHE.

10. 3anummTe BRIpaXEHUE YHEPTUU MarHUTHOTO MOMEHTA B MAarHUTHOM TIOJIE.

11. Chopmynupyiite 3akoH buo-CaBapa-Jlamiaca 1 mpoBeUTE aHAIOTHIO C BBIPAKEHUEM
HANPsDKEHHOCTH AJIEKTPOCTATUYECKOTO OISl TOUEYHOTO 3apsija.

12. Yro Takoe HanpsKEHHOCTh MarHUTHOTO 1oJisi? KakoBa e€ cBS3b ¢ MarHUTHON
uHAynuein? J{is yero HeoOXo UMbl BE BEKTOPHBIE XapaKTEPUCTUKU MarHUTHOTO TOJIsI?

13. Yo Takoe HaMarHMYEHHOCTh MAarHEeTHKA, U YTO TAKOE €ro MarHUTHas
BOCIPUUMYHUBOCTDH?

14. Kak cBsi3aHbl MEXy cO00M MarHuTHasi BOCIIPUMMYUBOCTh M MarHUTHAs
IPOHUIIAEMOCTh?

15. Kakue cymiecTByoT BUbI JIMHEHHBIX MarHeTUKoB? B uéM paszHuiia Mexay HUMu?

16. B xakux MarHeTMKax CyIeCTBYeT CIOHTaHHAs HAMarHHMUYEHHOCTh B MAKPOCKOITHYECKUX
00BEMax?

17. Yro takoe Temneparypa Kropu, 1 uemy oHa paBHa B xemne3e?

18. Yto Takoe KpHBasi HaUaJIbHONH HAMAarHWYEHHOCTU eppoMarHeTuka?

19. CkobKO TeTesb TUCTepe3rca MOXKET IPOIEMOHCTPUPOBATH eppOMarHeTHK?

20. Kakue xapakTepuCTUKH NPeeTbHON MEeTIH TMCTePe3uCan3BeCTHBI?

21. Yemy paBHa IUIOIIAb METIHM THCTEPE3NCA B OCIX {l\/l ,H }?

22. Copmymupyiite Teopemy Octporpanckoro-I'aycca st MaTeMaTHIECKOTO OIS
MarHUTHON MHIYKLIUU

23. Uto Takoe MarHUTHBIN TIOTOK ¥ IIOTOKOCIICTIICHHE?

24. Hanumute BbIpa)kKeHUE 2JIEMEHTapHOU paboThl CHIIbI AMIIEpa MPH IBUKEHUN yJacTKa

IMPOBOAHHKA C TOKOM



25.

26.
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Hamnumuire BeIpakeHHE dJIEMEHTApHOM paOOTHI CHIIBI AMITepa IPH H3MEHECHUH
3aMKHYTOT'O KOHTYpa
CdopmynupyiiTe 3aK0H MOJTHOTO TOKAa B BAKyyME U B MarHeTHKe

Paznen I1eKmpomMacHUMHAA UHOYKYUA

CoNoOA~WNE

11.

Chopmynupyiite 3akon Dapanes

Cdopmynupyiite npasuio Jlenia

ChopmynupyiTe 3aKOH JEKTPOMArHUTHOW UHTYKIIHH

Kakosa npuunna 3/1C uHAyKIIMK B IPOBOAHMKAX, ABMXKYIIHUXCS B MATHUTHOM I10J1€?
Kakoa npuunna 9JIC MHIYKIIMK B HEMOABUKHBIX TPOBOJIHUKAX ?

3anumuTe BhIpaXKEHUE UPKYIIALMN BUXPEBOTO SJEKTPUUYECKOTO OISt

Uto Takoe MHAYKTUBHOCTh KOHTYpa?

3anummute Beipaxkenue J/]C camouHayKuuu

3anumute 3akoH OMa Juisi KOHTYpa C MHIYKTUBHOCTBIO. UTO MpeCTaBIISeT 3alUCaHHOe
PaBEHCTBO C MaTEeMAaTHUUYECKOW TOUKU 3pEHUS?

. Ha uto Tpatutcs sHeprust HICTOYHHKA MpU ero padore npotuB I/C caMOMHIYKIINY B

MIEPEXO0IHOM IPOLIECCE NOCIIE 3aMbIKaHHs KOHTYpa?
3anuiuTe Bce BhIpayKeHUs: 00BEMHOM MIIOTHOCTU YHEPTUU MarHUTHOTO nofisi. CpaBHUTE
UX C BBIPAXEHUSAMHU 00bEMHOMN TUIOTHOCTU SHEPTUU JIEKTPUUYECKOTO TTOJISL.

Pasnen Ypaenenusn Makceenna

1.

oM wN

8.

9.

10.
11.

3anummre BeIpaXeHUs Ju(PepeHIIaTbHBIX OTIEPaTOPOB TEOPHH IOJIS Y€Pe3 BEKTOP
«Habma»

Cdhopmynupyiite nuddepeHnnanbHblil TpU3HAK MOTEHIIMATBFHOTO BEKTOPHOTO TTOJIS
Chopmynupyiite nuddepeHIanbHbIN MPHU3HAK BUXPEBOTO BEKTOPHOTO OIS
Cdopmynupyiite MaTeMaTH4decKyro TeopeMy ["aycca

Cdopmynupyiite MareMaTudeckyro Teopemy CTokca

Ceaute uHTErpaIbHy0 TeopeMy OcTtporpanuckoro-I'aycca k quddepeHnraibHOMy
YPaBHEHHUIO BEKTOPHOTO IOJIS B CIy4ae dJIEKTPOCTATHUYECKOIO M BUXPEBOTO NOJIEN
CBenuTe MHTETPANIbHBIN 3aKOH JIEKTPOMArHUTHOW MHAYKINHU K TudepeHIMaTbHOMY
YPaBHEHHUIO CBSI3bIBAIOIIEMY BUXPEBBIE JJIEKTPUUECKOE U MArHUTHOE TIOJIS.

CBenuTe MHTETPaAJIbHBIN 3aKOH MOJIHOTO TOKA K TU(depeHIIMaTbHOMY YPaBHEHUIO
BEKTOPHOTI'O NOJIS B CJIy4ae CTAlMOHAPHOIO MarHUTHOIO TOJIS

Chopmynupyiite runoresy Makcsemia

Yro Takoe TOK CMeIeHus?

CdopmynrpoBaTh BBIBOJ O CYIIECTBOBAHUH 3JIEKTPOMAarHUTHBIX BOJIH

Paznen Koneoanusa u éonnot

1.

2.
3.
4

o o

~

3anuuuTe KWHEMaTUUYECKUH 3aKOH TapMOHMYECKUX KOJIeOaHHH

Yro takoe aza?

Kak ¢a3za 3aBucuT 0T BpeMeHH B TapMOHUYECKOM 3aKOHE?

Kak cooTHOCSTCS (pa3a KOCMHYCHOTO U CHHYCHOT'O TPE/ICTaBIEHUS TApPMOHHYECKOTO
3aKOH JIBUKEHUS?

3anummre aupdepeHuanbHoe ypaBHEHHE TapMOHMUYECKUX KOJIeOaHui

UTo B BEKTOPHOM MPECTABICHUU TAPMOHUYECKON (PYHKLIMHU onpeaenseT MOy b
BEKTOPA-IIPEICTABUTENS, @ UYTO HAMpaBIcHUE?

J51g yero He0O6X0AMMO BEKTOPHOE MPEACTaBIEHUE TapMOHUYECKUX (PYHKIIMN?
3anummre rapMOHHUYECKUI 3aKOH JBMKEHHUS B KOCUHYCHOM (popMe B KOMILIIEKCHOM
MpeICTalICHUN.

UYTo HY)KHO C/IeTIaTh C CHHYCHBIM IIPEJCTaBICHUEM TapMOHHUECKON (DYHKIIMH, YTOOBI
MIPEICTaBUTh €€ B BEKTOPHOM MJIM KOMILJIEKCHOM BH]1?



10.

11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.

23.
24,
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3anummTe 0JHOMEPHOE BOJTHOBOE YPaBEHHUE U €TI0 PEIICHKE B BUEC BOJIHBI, OCTyIIei B
MOJIOKUTEILHOM HAMpPaBJICHUH KOOPAUHATHOU OCH.

3anuIuTe 3aK0H JABUKEHUS OJTHOMEPHOU rapMOHUYECKON BOJIHBI, CIICIYIONICH B
MOJIOKUTEILHOM HapPaBJICHUN KOOPAUHATHOM OCH.

Yro Takoe AjIrHa BOJHBI?

UTo Takoe BOJIHOBOE YMCIIO OJHOMEPHON BOIHBI?

Uto Takoe BOJHOBAs TOBEPXHOCTH?

Yro Takoe IIocKas BoJHA?

3anuIInuTe 3aK0H JABMYKEHHS TIIOCKOM FapMOHUYECKOM BOJIHBI, CIEAYIOLICH B
MPOU3BOJILHOM HalpaBiieHUU. Kakol BEKTOp ONPEAEIISIET HAIIPAaBICHUE €€
pacnpocTpaHeHus?

Hanwummre Beipaxkenue pa3oBoil CKOPOCTH TapMOHUYECKOM BOJIHBI

3anuIlnTe BEIPAXKEHUE MHTEHCUBHOCTH TAPMOHUYECKOHN AJIEKTPOMArHUTHOW BOJIHBI.
UTo Takoe KBa3UrapMOHUYECKUE BOJIHbI?

Hanumure BoipakeHune rpyninoBoi CKOPOCTH

Urto Takoe JyIrHa KOTe€pEHTHOCTH, U KaK OHa CBsI3aHa ¢ pa30poCOM JTHHBI
KBa3UTrapMOHUYECKOU BOJIHBI?

Uro Takoe BpeMsi KOTEPEHTHOCTH, M KaK OHO CBSI3aHO C pa30pOCOM YacTOTHI
KBa3UTrapMOHUYECKOU BOJIHBI?

Urto Takoe 1yr BoaH?

Kak cBsizanbl Mexay co00il ITMHA KOTEPEHTHOCTH U BPEeMs KOT€pPEHTHOCTH?

Paspen Unmepgpepenyus

CoNoOA~WNE

[EEN
o

UYro Takoe siBiieHHe uHTEepdhepeHun?

SIBRSAIOTCS JIM CTOSTYME BOJIHBI TPUMEPOM KOTEPEHTHOCTH?

Kakue BOTHBI HA3bIBAIOTCS KOTEPEHTHBIMU APYT APYTY?

CdopmynupyiiTe yclioBHE KOTEPSHTHOCTH JIBYX MEXaHUYECKHUX W PaIMOBOITH
CdopmynupyiiTe ycioBrue KOTepeHTHOCTH IBYX CBETOBBIX BOJIH

YT0 Takoe ONTHYECKHI X017

Cdopmynupyiite ycrnoBus HHTEP(PEPEHIIMOHHOTO MAKCUMYMa U MHHIMYMa
N3o0pazute cxemy FOHTa 1 3anUIUTe BRIpaKEHHUE PA3HOCTH ONTHYECKOTO XO/a
Cdopmynupyiite ycioBrue BpeMEHHON KOT€PEeHTHOCTH

. 3anumure BBIPAXKCHUEC PAa3HOCTU OIITUYCCKOI'O X014 B TOHKOHU IJIEHKE IIpyu HOPMAJIBHOM

MMaJ€HUHN IJIOCKOM CBETOBOI BOJIHBI Ha €€ TTOBCPXHOCTL.

Paspen Jugppaxuusn

ouhkwdpE

~

10.

11.

Yro Takoe siBIeHHE AUDpaKIIH

Kak Ha3piBaeTcs onTuka B OTCYTCTBUU AUPpakuun?

Cdhopmynupyiire npunimn [roiirenca-Openens

OObsicHuTe siBIEHUE TUPaKIUU C TOUKH 3peHus npuHuumna ['roirenca-dpenens.

Yro Ttakoe 30Ha Openens?

MOo>KHO N1 YBETUYUTh HHTEHCUBHOCTH CBETOBOT'O OTKJIMKA OTBEPCTHUS, TPOIYCKAIOIIETO
CBET, YaCTUYHO 3aKpBIB €ro?

Uro takoe niatHo [lyaccona?

Kak usmensercs konudecto 30H @peHens B KpyrioM OTBEPCTUH, IPOMYCKAIOIIEM CBET
IpU yaJeHUH dKpaHa HaOII0eHHs OT KpaHa ¢ OTBEPCTHEM?

Byner nu naGmronathest qudpakuus npu 00JbIIOM KoiauuecTBe 30H Dpenerns,
yYMEILAoEeMcsl B OTBEPCTHH, ITPOITYCKAIOIIEM CBET?

KakoBo ycnoBue nudpaxiun Openens U kakoBo ycinoBue nudpakuun OpayHrodepa npu
MIPOXOKIACHUU CBETA UYepe3 KPyriioe OTBepcTHe?

Yro takoe nudpakuus OpayHrodepa npu najeHUH IIOCKUX BOJIH HA MPENsTCTBUE?



12.

13.

14.
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OmnpenenuTe MUPUHY CBETOBOTO OTKIIMKA OT IIENH IMUPUHOM drpu majeHnn Ha Heé
IJIOCKOW MOHOXPOMATHUYECKON CBETOBOW BOJIHBI, UCXO/S U3 COOTHOLLICHUS
HeomnpeAenéHHOCTEeH KOOPAUHATA-BOJIHOBOE YHUCIIO.

CdopmynupyiiTe npaBuio oT00pa rIaBHEIX JUPPAKIIMOHHBIX MAKCUMYMOB TIPH
mudpaxuu Opaynrodepa miIocKkux BOJIH Ha OTHOMEPHOM TU(PaKIIMOHHON petéTKe
Cdopmynupyiite npasuino Bynbda-bparra npu orbope HanpaBieHUH TIaBHBIX

TG PaKIUOHHBIX MAaKCUMYMOB IpH nudpakunu OpayHrodepa miockux BOJIH Ha
KPUCTAJUIMYECKON pelETKe

Pasnen Ilonapuzayusn

1.

2.
3.
4

ISl

10.

11.
12.

13.
14.
15.
16.
17.

B kakux BojgHaX BO3MOXKHBI, @ KAKMX HEBO3MO>KHBI ITOJISIPU3ALIMOHHBIE SIBJICHUS

Yro Takoe MI0CKOCTh MOISPU3ALMH BOTHBI?

Uro Takoe Mja0CKOIoIspu30BaHHas BOJIHA?

Hanummre oO1iee BbIpa’keHHE HHTEHCUBHOCTH, CBA3aHHOM C IJIOCKOCTBIO MOJIIPU3ALINY,
KOTOpasi NOBEPHYTA BOKPYT HAIIPABJICHUSI IBUKEHHS BOJHBI HA YIOJ ¢ OTHOCUTEIHHO
OCH X, IEPIIEHANKYJIIPHON HAIPaBIEHUIO JABH)KCHUS.

Uro Takoe quarpamMma MHTEHCUBHOCTH?

N300pa3urte quarpaMmy HHTEHCUBHOCTH €CTECTBEHHOMOSIPU30BAHHOIO CBETA

Kak u3meHseTcss MHTEHCUBHOCTD €CTECTBEHHOIIOJIIPU30BaHHOTO CBETA IIPH
IPOXOXKIACHUN Yepe3 UealIbHbII noisipuzarop?

N300pa3ute auarpaMmMy HHTEHCUBHOCTH IIJIOCKOMOJIIPU30BAHHOTO CBETa
Cdopmynupyiite 3akoH Mamtoca

Yro Takoe kpyrosas msspu3anus BoyHbI? K KakuM BOJIHAM OTHOCHUTCS 3TO ITOHATHE: K
($a30B0O yHopsSA0YEHHBIM MM K (a30BO HEYIOPSIOYEHHbBIM?

Yro Takoe MpaBoINOJISIPU30BaHHBIE U JIEBONIOJIIPU30BaHHBIE BOJIHBI?

Uro npencTaBisieT co00i cyneprno3uiius AByX KPyroBo MOJIIPH30BaHHBIX BOJH,
IIPOTUBOIOJIOKHON MOJIAPU3aLUU U OJUHAKOBOW aMILAUTY/bI, CIEAYIOLIUX B OJHOM
HanpaBJIeHUU?

Yo Takoe ONTHYECKH aKTUBHBIE CPEbI?

Uro Takoe MiaoCcKoCTh MPOMYCKaHUs MoJisipu3aropa’?

Cdopmynupyiite 3akoH bprocrepa.

Uto Takoe quxpousm?

Kak genarorcs nonsspounbi?
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MUHUCTEPCTBO HAVKH 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EIEPALIMKA
DeznepanpHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE yUPEXICHUE BBICIIET0 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET

HaHpaBHCHI/Ie IIOATOTOBKH:

15.03.01 «MammHOCTpOEHHUE

OII (npodunp): «MaliuHbl ¥ TEXHOJIOTUH 00pabOTKKH MAaTEpUAJIOB J1aBICHUEM

Kadenpa dusuka

(HanMeHOBaHKE Kadeapbl)

IIpumepHbIe BONPOCHI JIM 3aIIUTHI JIA0OPATOPHBIX padoT

110 JUCIIUITJINHEC «Pusuka B MPONU3BOACTBCHHBIX U TCXHOJIOT'MYCCKUX ITPOLECCAX»
(HauMEHOBaHHUE AUCIUILIHHBI)

CDopMa meKyuieco KOHmpoOJii, npoeePArUas CmeneHb OC60EHUA KOMNEMEHYUU

OIlIK-1

Pasnen Dusuueckue usmepeHus u ux noZpeutHocmu
JlaGopaTopHasi padora «M3mepeHune 6a30BbIX BeJIMYNH»

ok wdE

Yro Takoe abCONIOTHAS MOIPEIIHOCTh IPSAMBIX U3MEPEHUNA?

MOHO JI TOYHO BBIYHCIUTH A0COIOTHYIO OTPEITHOCTD MPSIMBIX U3MEPEHHIT?
SBnsercs U npubopHas MOrPeIIHOCTh CUCTEMATHYECKOM?

MoJKeT 71 IPOSIBUTHCS CIAyYaliHas TIOrPEIIHOCTh B OJHOM H3MEPEHHH?

YTo NPUHATO CUUTATh PE3YIBTATOM CEPUU MOBTOPSIOIIMXCS U3MEPEHUA?

OT Kakol M3 MOrpeHIHOCTeH MNPAMBIX HW3MEpPEHHH: NpUOOPHOM, ciaydyailHOW WM
CUTEMAaTHUYECKOW MOKHO «OUUCTHUTh) PE3yJIbTaT U3MEPEHUI?

Kakoii npubop HYXHO HCIIONB30BaTh, M3MEpss OJHY M Ty K€ BEIUYHUHY, UYTOOBI
IpOSIBUIIACh CIy4aiHasi MOrPeIIHOCTb: TOHKUN WU TpyObIit?

Uto Takoe KOCBEHHOE U3MepeHue?

Jlan map mMaccoit M, U3MEpEeHHON C MOTPEeUIHOCThI0 AM, U paguycoM R, u3MepeHHbIM C
norpemHocTbio  AR. BpIpasuth uepe3 BenuuumHsl M, Am, R u AR abconoTHyro
MOTPEIIHOCTH AP IMJIOTHOCTH MaTepuala, i3 KOTOPOTO C/IETaH Iiap.

Pasnenst «/[unamuka nocmynamenvnozo oguxcenun)» u «Paboma u nepzus 6
ROCHYNAmMe1bHOM OBUICCHUW))

JlaGopaTopHbie padoThl «M3yuyeHne 0a/UTMCTHYECKOT0 MASI THUKAY,
«M3yuyeHne MaTeMaTHYeCKOr0 MasITHUKA

1.

©CoNoOR~WN

YT0 Takoe UMITYJIbC MATEPUATIBHON TOUKHU

3aKOH N3MEHEHHUS UMITYJIbCA MaTepUAIbHON TOUKU

YTO Takoe UMITYJIBC CUCTEMBI MATEPUATIBHBIX TOUEK

3aKOH N3MEHEHHUS UMITYJIbCA CUCTEMbI MAaTEPHAIIBHBIX TOUEK
ChopmynupyiiTe 3aKOH COXpPAHEHHS UMITYJIbCA CHCTEMBbI

[Hanite onpeneneHus ynapa

[Touemy mpu yape COXpaHseTCsl UMITYJIbC CHCTEMBI?

YTo Takoe MEXaHUUECKOE COCTOSIHUE CUCTEMBI?

[TpuBectu npumMepbl PYHKIMA MEXaHUUECKOTO COCTOSIHUSI CUCTEMBI

10. Yro Takoe KMHETUYECKAsi JHEPTHsI CHCTEMBI T€J, U TI0 KAKOMY 3aKOHY OHa U3MEHSIETCS?
11. Yro Takoe mOTEHIIMAIBHOE CUIIOBOE TI0JIE?



12.
13.
14.

15.
16.
17.

18.
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CdopmynmnpoBaTh ornpeesaeHue NOTeHIMATbHON SHEPTUU Tella U 3aKOH €€ N3MEHEHUS.
Kaxkue cuibl B MOBCEIHEBHOM MPAKTUKE SBIISIIOTCS] NOTEHIIMAIbHBIMU?

JlaTb onpenenenue mois cuil conpoTusieHus. [louemy oHO He sBiseTCS
MOTEHIIUATBHBIM?

SIBISIOTCS JIM MOTEHUUATBHBIMU CHIIBI HATSHXKEHUSI HUTU U PEAKIIMU OMOPHI?

Uto Takoe MEeXaHWYECKasi SHEPIus, U M0 KAaKOMY 3aKOHY OHA U3MEHseTcs?

JlaTb onpeneneHre KOHCEPBATUBHON CUCTEMBI U JI0KA3aTh, YTO €€ MEeXaHH4YecKas
SHEPTHUSI COXPAHSIETCS.

Yrto Takoe Kod(PHUITMEHT MOJE3HOTO NEUCTBHS TEXHUUECKOTO YCTpOHcTBa?

Paznen /[unamuka epauiamenbHo20 08UNCEHUA
JlaGoparopHasi pabora «OnpeneseHue MOMEHTA HHEPUUN»

1.
2.

3.
4

JlaTp onpeneneHne MOMEHTA CHJIBI.

Kak cBsi3anbl MeXy cO00i MOMEHT UMITYJIbCa CUCTEMBI B JTA0OPATOPHOI cucTeme
OTCU€Ta U B CUCTEME OTCUETA UEHTP MAacC CUCTEMBI»

Hanmcars 0CHOBHOE ypaBHEHHME TMHAMHMKHN BPAlaTEIbHOTO JIBUKCHHUSL.
Cdopmynuposats Teopemy lLlTeitHepa

BriBecTH BBIpak€HME MOMEHTA UHEPLIUU OJTHOPOJHOTO AUCKA OTHOCUTEIBHO OCH,
MPOXOJSIIEH Yepe3 ero UeHTP NEPIEHAUKYISIPHO €ro MIOCKOCTH

JlaTb BIpaskeHUE 3JIEMEHTapHON padOThI BO BpalllaTeIbHOM JABHKEHUN

JlaTh BhIpaskeHUE KHHETUYECKON YHEPTHH a0COIIOTHO TBEPAOIO TENa, BPAIIAIOLIETOCs
OTHOCHUTEJIBHO 3aKPEIUIEHHON OCH.

[louemy coxpaHsieTcst MEXaHH4YECKasi IHeprus MasTHUKa Makcsemia?

Pasznen 3aKOHbl ROCMOAHHOZ0 MOKA
JlaGopaTopnas padora «3yuyeHue MOCTOBOI CXeMbD)

1. Yro Takoe IOTHOCTb JIEKTPUUYECKOI0 TOKA U cuia Toka? KakoBa cBs3b Mexay HUMU?

2. Urto Takoe CTOPOHHHE CHIIBI?

3. Cdopmynuposats 3akoH OMa B quddepeHnnanbHoi popme.

4. Yro Takoe COMPOTUBIICHUE yIacTKa?

5. Uro Takoe 0AHOPOIHBIN yyacToK 1enu? M300pa3uTh ero aNeKTPUUECKYIO CXEMY.

6. Yro Takoe D/C?

7. Yro Takoe HEOJHOPOAHBIHN yuacTok 1enu? M300pa3uTh ero 3JIeKTpUUYECKyIO CXEMY.

8. 3ammcarp uHTErpaIbHBIN 3aK0H OMa I yJacTKa [EenH U O0BSICHUTH SHEPTeTHIECKUIA
CMBICJI KaX/I0TO YJIECHA.

9. Yro Takoe cucTeMaTHUYECKas MOTPEITHOCTh H3MEPEHHS.

10. Kakoii amnepmeTp siBiseTCS H1€aIbHBIM?

11. Kaxoii BOJIbTMETp SABISAETCS UI€ANbHBIM?

12. ITpu KakuxX 3HAYEHUSX YAEIHHOTO COMPOTHBIIEHUS Cpe/la MOXKET CUUTAThCS
MIPOBOJHUKOM ?

13. Kakue BuibI IPOBOAHMKOB BaM M3BECTHBI, M KTO SBIISETCS HOCUTEJIEM TOKA B HUX?

14. Yewm oTiimvaeTcst TeMIEpaTyPHBII X0/ YAETHHOTO COMPOTHBIICHHSI METAJUIOB OT IPYTHX
IIPOBOJHUKOB?

Paznen Maznemusm

JlaGopaTopHbie padoThl «3MepeHHne COCTABJISIOIIAX MATHUTHOTO MOsI 3eMJIH
METO/I0M HAJIOKCHUS BHEIIHEro moJs», «Mzmepenue cuiibl, 1eMCTBYIOLIEH HA
MPOBOJHUK C TOKOM MAarHUTHOM M0J1e», «A3yueHne noBeieHNsi pAMKH ¢ TOKOM
B MATHUTHOM I10J1€»
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Yrto Takoe MarHuTHOE nojue?

Kak Ha3piBaeTcs 1 0003HAYACTCS CHIIOBAsI XapaKTEPUCTHKA MATHUTHOTO TOJIsA?

Ecnu MaruuTHas MHAYKIHS HAa MECTE MOJIOKEHUS IBUKYIIETOCS OTPHUIIATEILHOTO 3apsaa
HalpaBJeHa Ha PUCYHKE BBEPX, & €ro CKOPOCTh — BIIPaBO, TO KyJa HalpaBJIeHA CUJIa CO
CTOPOHBI MArHUTHOTO TOJISI?

Uro takoe cuna Amnepa? 3anuIIMTe BIPAKEHUE JJIEMEHTAPHOM CUJIBI AMIiepa.

Uto Takoe MAarHUTHBIA MOMEHT?

Kak Bo3zelicTByeT 0JHOPOJHOE MAarHUTHOE 10JI€ HA MAarHUTHBIM MOMEHT. 3aluIInTe
BBIPKEHHE, OMMCHIBAIOIIEE ITO BO3/CICTBUE.

3anuiuTe BhIpa)KEHNUE YIHEPTUH MAarHUTHOIO MOMEHTA B MAarHUTHOM TIOJI€.
Cdopmynupyiite 3akoH buo-Capapa-Jlamiaca u mpoBeIuTe aHAJIOTHIO C BBIPAXKEHUEM
HANPSDKEHHOCTH AJIEKTPOCTATUYECKOTO TOJISI TOUEYHOTO 3apsia.

Uemy paBHa MarHuTHast MHAYKLHS B BO3/IyX€ B LICHTPE IJIOCKOM KaTyIIKHU paguyca R u3
N BUTKOB, 110 KOTOPBIM TE€YET TOK |.

Pasnen Koreoanus u 6oHwl
JlaGoparopHasi pabora «3MepeHne CKOPOCTH CBETA»

1. 3anumure KHHEMaTUYECKHUM 3aKOH rapMOHUYECKUX KoseOaHuil

2. Yro Takoe ¢aza?

3. Kak (a3a 3aBuCHT OT BpeMEeHH B TAPMOHHYECKOM 3aKOHE?

4. Kak cooTHOCATCS (pa3za KOCHHYCHOTI'O M CHHYCHOTO ITPEICTABICHHUSI FApMOHUYECKOTO
3aKOH JBUKCHUS?

5. Jlnis yero HeoOX0IMMO BEKTOPHOE MPEACTaBIEHUE TApPMOHUYECKUX (QYHKLUI?

6. 3amummTe 0OJHOMEPHOE BOJIHOBOE YPABEHHUE M €0 PEIIeHUE B BUJIE BOJIHBI, OCTyIIeH B
MIOJIO’KUTEIILHOM HAaIlpaBJIeHUH KOOPAUHATHOM OCH.

7. 3anummure 3aKOH JABMKEHUS OJHOMEPHON rapMOHUYECKOU BOJIHBI, CIEAYIOLIEH B
MIOJIO’KUTEIILHOM HaIlpaBJIeHUH KOOPAUHATHOM OCH.

8. Uro Takoe [uIMHA BOJHBI?

9. Yro Takoe BOJIHOBOE YHCIIO OAHOMEPHOU BOJIHBI?

10. Yro Takoe BOITHOBAS MMOBEPXHOCTH?

11. Yro Takoe rockas BoiaHa?

12. Hantmmire BeIpakeHUe (pa3oBOil CKOPOCTH TAPMOHUYECKOH BOJIHBI

13. Yro Takoe cTosyas BoyiHa?

14. ChopmynupyiiTe yca0BUsI BOSHUKHOBEHHSI CTOSTYEH BOJIHBI HA OJJTHOMEPHOM pE30HATOpE.

Paspen Hnmepgpepenyusn

JlabopaTopHas padora «M3yuenue siBjieHus nHTepdepeH U HA OUNpU3Me U
Oousepkase @peHess

NS

Urto Takoe siBieHue HHTEpPepeHrn?

SIBNIAIOTCS M CTOSTYME BOJIHBI TPUMEPOM KOTEPEHTHOCTU?

Kaxwve BOTHBI Ha3BIBAIOTCSI KOTEPEHTHBIMH JIPYT APYTY?

Hanummre BeipakeHNe HHTEPGEPEHIIMOHHOTO YIEHA B Cllydae ABYXJIY4eBOU
uHTEp(pEepeHITH.

CdopmynupyiiTe yclioBrue KOT€PEHTHOCTH JIBYX MEXaHUYECKHUX W PaIiOBOIH
ChopmynupyiiTe yciIoBHE KOTEPEHTHOCTH JIBYX CBETOBBIX BOJH

Yrto Takoe onTHYEeCKUi X017

ChopmynupyiiTe ycnoBus HHTEp(HEPEHIIMOHHOTO MAaKCUMyMa U MUHUMYMa
N3o6pasute cxemy FOHTa 1 3anuimmTe BeIpaKeHHUE Pa3HOCTH ONTUYECKOTO X0/1a

. ChopmynupyiiTe ycoBHe BpEMEHHON KOTEPEHTHOCTH
. 3anUIINTe BBIPAXKEHUE PA3HOCTH ONTUYECKOr0 X0/1a B TOHKOU IJIEHKE MPU HOPMAJIbHOM

MaJICHUH TUIOCKOM CBETOBOM BOJIHBI Ha €€ TOBEPXHOCT.
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Paspen Jueppaxuus
JlabopaTtopHasi pabora «/Iudpakuus cBera Ha HIeJTH»

1. Yro Takoe siBneHue nudpaxiuu

2. Kax Ha3pIBaeTcst oNnTHKA B OTCYTCTBUU JUDPAKIIUN?

3. Cdopmymupyiite npunnui [ roiirenca-Openens

4. OObscHUTE sBICHUE TUPPAKIMK ¢ TOUYKU 3peHus npuHiuna [ rolirenca-Openerns.

5. Yro Takoe nudpakuus OpayHrodepa npu majeHUN IIOCKUX BOJIH HA TMPEISTCTBUE?

6. Ompenenute MUPHUHY CBETOBOTO OTKJIMKA OT IIEJIU IMUPUHON 0 Ipu MajieHuu Ha Hed
IJIOCKOW MOHOXPOMATHUYECKOM CBETOBOW BOJIHBI, UCXO/S U3 COOTHOLLICHUS
HeomnpeaenéHHOCTeH KOOpAUHATA-BOJIHOBOE YHUCIIO.

7. CdopMynupyiTe mpaBUiio 0TOOPA TIIABHBIX TUPPAKITMOHHBIX MAKCUMYMOB IIPU
mudpaxun Opaynrodepa miIocKkux BOJIH Ha OTHOMEPHOM TU(PaKIIMOHHON peréTke

8. Uro Takoe mapamerp nupaxun’?

9. Kak cooTHOCATCA 3HaUEHUS MapameTpa JUGPaKIUi B CIydyae TeOMETPUIECKON ONTHKH,
mudpakuuu Openens u qudpaxnun Opaynrodepa?

10. MoxHo 11 nonyuuth audpakuuto Opaynrodepa Ha chepruueckux BoHax?

Paspen Honapuzayusn
JlaGopaTopHas padora «3axkon MaJjioca

1. B kakux BOJHaX BO3MOXXHBI, @ KAKMX HEBO3MO>KHBI MOJISIPU3AIIOHHBIE SBICHUS

2. Yro Takoe IIIOCKOCTh MOISIPU3AIIH BOJHbI?

3. UTto Takoe MmIoCKOMOIsIprU30BaHHAs BOJIHA?

4. Yto Takoe nuarpaMMa HUHTEHCUBHOCTHU?

5. H3o00pa3ute auarpaMMy HHTEHCUBHOCTH €CTECTBEHHOIIOISPU30BAHHOTO CBETA

6. Cdopmynupyiite 3akoH Manroca

7. Uro Takoe KpyroBas Iuispusanus BoiHbI? K KakuM BOJTHaM OTHOCHUTCS 3TO MOHSATHE: K
($a30BO yHopsA0YEHHBIM WM K (a30BO HEYIOPSIOYEHHbBIM?

8. Uro Takoe MpaBONOJSPU30BaHHbIE U JIEBOMOISIPU30BAHHBIE BOJIHBI?

9. Yro mpexncrapnsieT co00ii CYNEpIIO3UIIHs IBYX KPYTOBO MOJISIPU30BAHHBIX BOJIH,
POTHBOIOIOXKHOMN MOJISIPU3ALMH U OJMHAKOBOM aMIIUTY/IbI, CIEAYIOIUX B OJTHOM
HanpaBJIeHUU?

10. Yro Takoe oNnTHYECKH aKTUBHBIE Cpebl?

11. YTo Takoe mIoCKOCTh MPOITYCKaHUsI MOJIsIpu3aTopa?

12. Her nu npoTHBOpEUHs ONpeaeIeHHs IOCKOMOIIPU30BaHHON BOJTHBI M BpaIllCHHS
TUTOCKOCTH TIOJISIPU3AIMY B ONTHYECKH aKTHBHBIX cpeax?

13. Chopmynupyiite 3akon buo

14. O6bscHUTE MEXaHU3M BpAIICHUS TUIOCKOCTH MOJSPU3AIMN B ONTHYECKH aKTUBHBIX

cpenax.
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MUHUCTEPCTBO HAVKH 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EIEPALIMU
DdenepanpHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE yUPEXKICHUE BBICIIET0 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET

HaHpaBHCHI/Ie IIOATOTOBKH:

15.03.01 «MammHOCTpOEHHUE
OII (npoduinp): «MalivHbl ¥ TEXHOJIOTUH 00pabOTKH MaTepUAJIOB J1aBIICHUEM

Kadenpa dusuka

(HanMeHOBaHKE Kadeapbl)

MartepuaJjsbl K 3a4€Ty

10 JTUCHUITJINHEC dusnka B MPONU3BOJACTBCHHBIX U TCXHOJIOT'MYCCKHUX ITpoLecCax
(HaMMEeHOBaHKE AUCIUTLIHHBI )

Dopma npomesicymouHolu ammecmayuu, nPosepsIouds CmeneHb 0C80eHUs.
komnemenyuu OIK-1

Oo0pa3zeln ouJiera AJas 3a496Ta

MUHUCTEPCTBO HAYKU U BBLICILETO OBPA3OBAHUS POCCUNCKOM OEJNEPALINN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXXJIEHUE BBICIIEI'O
OBPA30BAHUIA
«MOCKOBCKHUI NOJJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

®akynbTeT 0a30BBIX KOMIETEHIHMH, Kadenpa «Du3nkay
Jucnuminza «®Pu3uka B IPOU3BOACTBEHHBIX U TEXHOJIOTHYECKUX IIPOLIECCAX»
O6pa3oBarenpHas porpaMma « MaIIlHbI ¥ TEXHOJIOTHH 00pabOTKH MaTepHaIOB JaBICHUEM )

Kypc 1, cemectp 1

3auém no pazoeny «Mexanukay
BUJIET Ne 1

1. ITonoxkeHne U €T0 OTHOCUTEILHOCTD.
2. AHaIIOFI/ISI MC)K}Iy HOCTyrIaTeJ'H)HBIM nu BpaHIaTeJ'IBHI)IM JOBHUXCHUSIMU
3. B moake maccoit 240 kr crouT 4yenoBek maccoit 60 kr. JIoaka mibIBET cO CKOPOCTHIO 2 M/C.

YenoBek MpLBITACT € JIOAKH CO CKOPOCTBIO 4 M/C OTHOCHUTEIIBHO JIOAKU B CTOPOHY
IMPOTHUBOIIOJIOXKHYIO JIBHMKCHHIO JIOAKH. Hatitu CKOPOCTB JIOAKH ITOCJIC IIPBIXKKA YCJIOBCKA.

VYr1Beprkaeno ua 3acenannu kadempst «Puzuka» 10.05.2022 r., mporokon Ne.10

3aB. xadenpoit /Crpekanuna JI.M. /
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Bonpoce! AJ1s1 NOATOTOBKY K 3a4éTy 10 pa3aeiny «MexaHuKa

[TonoxeHue U ero OTHOCUTEIbHOCTb.

Tpaexropust. Conpukacaromascs OKpy>KHOCTb. LIeHTp u painyc KpUBU3HBI TPACKTOPUHU
CkopocTb IBUKEHUS U €€ OTHOCUTEIBHOCTb.

VYckopenue. KacarenbHOe 1 HOPMAIIBHOE YCKOPEHHS.

JlexapToBa cucrema KOOpIuHaT.

KunemaTudeckue 3aK0HbI JBUKEHUS

[TocTymarensHOe ABMX)EeHUE aOCOMOTHO TBEPa0TO Tena (ATT).

[Tonsitre cuibl. AGCOIIOTHOCTD CHIIBI B KJIIACCUYECKOW MEXaHHKE.

[ToHsITHSI paBHOJICUCTBYIOIIEH U COCTOSIHUS ITOKOSI.

. IlepBbIi1 3akoH HproToHa. MIHepuuanbHbIe CUCTEMBI OTCYETA.

. Bropoii 3akon HetoTOHA 1 3aKk0H BceMupHOTO TATOTEHHUS.

. IMIynibC ¥ 3aKOH €ro U3MEHEHHUS.

. Tpetnii 3akoH Hpl0TOHA M COXpaHEHUE UMITYJIbCA 3aMKHYTOW CUCTEMBI.
. Y 1apsl ¥ pa3pbIBbL.

. IonsTre cunoBoro nomus

. DnemeHTapHas padoTa U paboTa Ha KOHEYHOM I1€PEMEILIEHUU.

. MOmHOCTE.

. Kunernueckast sHeprus u 3akoH €€ U3MEHEHHSL.

. IToreHIInanbHBIE CUIIOBBIE NOJIS M IOTEHLMAJIbHAS SHEPT U

. MexaHnnueckasi 3HEpIust ¥ 3aKOH €€ U3MEHEHHUSI.

. KoHcepBaTuBHBIE CHCTEMBI.

. DIIeMEeHTapHBIN yroJl HOBOPOTAa U YIJIOBasi CKOPOCTh

. CBs13p MEXly YIJIOBOM U JIMHEWHON CKOPOCTSMH.

. YTJI0BOE YCKOPEHUE.

. KacarenbHoe 1 HOpMalIbHOE YCKOPEHUS BO BpallaTeIbHOM JIBUKEHUU
. Bpamarensnoe asmxenne ATT.

. MOMEHT umnynbca ¥ MOMEHT CHJIBI

. 3aKOH U3MEHEHUSI MOMEHTa UMITYJIbCA.

. MoMeHT umnysbca 1 yriaoBasi CKOpocTb. MOMEHT MHEPLIMH.

. OCHOBHOE ypaBHEHHE TMHAMUKHU BpaliareiabHoro ABxeHus ATT

. OceBple MOMEHTBI MHEPLIMU HEKOTOPBIX TEIN

. Teopema IlITeitnepa

. PaboTa u kuHeTH4eckast SHeprus BO BpalllaTeIbHOM JBHKEHUH

. AHaJIOTHsI MEXAY OCTYNAaTEeIbHBIM U BpalllaTeIbHbIM JBHKEHUSMHU.
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MUHUCTEPCTBO HAVKH 1 BBICIIEI'O OBPA3OBAHMS POCCUICKOM ®EIEPALIMU
DeznepanpHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE yUPEXICHUE BBICIIET0 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET

HaHpaBHCHI/Ie IIOATOTOBKH:

15.03.01 «MammHOCTpOEHHUE
OII (npoduinp): «MalivHbl ¥ TEXHOJIOTUH 00pabOTKH MaTepUAJIOB J1aBIICHUEM

Kadenpa dusuka

(HanMeHOBaHKE Kadeapbl)

MarepuaJjibl K 3K3aMEHY

1O JUCLMITIIIMHE ®du3nka B IMPONU3BOJACTBCHHBIX U TCXHOJIOIT'HYCCKHX IIpOoLECCax
(HaHMeHOBaHHE IUCIUILIIHBI)

Dopma npomerscymoyHou ammecmayuu, nPo8epsIOUias CmeneHb 0C80EHUS.
komnemenyuu OIIK-1

Oopa3zeln YK3aMEeHAIIMOHHOT0 OWJIeTa

MUHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUS POCCUNCKON OEJNEPALIIN
OENEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE BBICIIET'O
OBPA30BAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHN1 YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

®dakyapTeT 0a30BBIX KOMIETEHIHH, Kadenpa «Pusnkar»
JucnnmumHa «®u3nKa B IPOU3BOJICTBEHHBIX H TEXHOJIOTHYESCKHIX TIPOILIECCAX)»
OO6pa3oBarenbHas porpaMmMa « MaIIiHbEI ¥ TEXHOJIOTHH 00paOO0TKH MaTePHAIIOB TaBICHUCM

Kypc 1, cemectp 2
IK3amen no pa3aefzy «QJzeKmpomaeﬂemmM»
BMWIET Ne 1

1. 3akon [[xoymns-Jlenia.
2. BextopHoe npoussenenue. [IpaBuino Moayns u mpaBuiio HaIIpaBJICHUS.
3. PaccTosiHME Mexy ABYyMsI TOYEUHBIMU 3apsiiamMu g U -5¢g paBHO 10 cM. Ha xakom paccrossHun

OT OOJBIIETO MO MOAYIIO 3apsa HAXOAUTCS TOYKA, B KOTOPOH dIEKTpHUYecKas HaMpsHKEHHOCTh
paBHa 0?

VY1Beprkaeno ua 3acenannu kadempst «Puzuka» 10.05.2022 r., mporokon Ne.10

3aB. xadenpoit /Crpekanuna JI.M. /
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Bomnpoce! /151 NOATOTOBKY K IK3aMeHY 10 pa3aeny « JIeKTPOMarHeTu3m»

IlepBbIe Bonpockl OnJiera

1. Onpenenenue 3MeKTpocTaTHIecKOro moisi. Onucanue GU3NIECKOTo JIEKTPOCTATHUECKOTO
IOJISI C IOMOIIBIO BEKTOPHBIX noneil. [lone snekTpuueckoi HanpsxéHHOCTH. OnpeneneHue
BEKTOpA MIEKTPOCTATUYECKON HAIIPSKEHHOCTH C IIOMOLIBIO 3aKkoHa KyiloHa.

2. [TpyHUMN CyNeprno3ulliy MoJield B OTHOILICHUH HaNpsbKEHHOCTH. [lone numois.

3. Ilonstue TenecHoro yria. IloHaTre noToka 3I1eKTpOCTaTUYECKON HAIPSHKEHHOCTH TOUEYHOTO
MCTOYHMKA B BAKYYME YE€PE3 3aMKHYTYIO [IOBEPXHOCTb.

4. Teopema OcTporpajackoro-I'aycca B Bakyyme.

5. Teopema Octporpaackoro-I'aycca B Bakyyme ¥ pacu€T MoJisi OAHOPOIHO 3apsHKEHHOMN Chephl.
6. Teopema Octporpajackoro-I'aycca B Bakyyme U pacy€T noJieil OJHOPOIHO 3apsKEHHOM
IJIOCKOCTH M BO3AYLIHOIO KOHIEHCATOpa.

7. Teopema Octporpajackoro-I'aycca B Bakyyme U pacy€T moJisi OJHOPOIHO 3apSKEHHON HUTH.
8. [ToTeHIIManbHOCTH 3EKTpOoCcTaTHUECKOro noJis. [lonstue norennmana. Belpaxenue
CKaJIIPHOTO TIOJIsI MOTEHIMAIIA Yepe3 BEKTOPHOE M0JIe HAapsHKEHHOCTH. BriBoa hopMyIibl
MOTEHIMala TOYEUHOI'0 UCTOYHUKA B BaKyyMe.

9. IloTeHuManbHOCTD AIeKTpocTaTudeckoro nouid. [lonstue norenunana. Boeipaxkenue
CKQJIIPHOTO TOJISI MOTEHIMAaJIa Yepe3 BEKTOPHOE MoJie HanpskEHHOCTH. [lone noTeHmana
OJIHOPOJHO 3apsLKEHHOM cephl B BaKyyMe.

10. IToTeHManbHOCTH 3EKTpOCTaTHUECKOro noJis. [lonsTne noteHmana. Beipaxenue
CKQJIIPHOTO I0JIS IMOTEHIMAJIa Yepe3 BEKTOPHOE IoJIe HaNpsKEHHOCTH. [1ose noTenuana
OJIHOPOJIHO 3apsIKEHHOM MIIOCKOCTU B BaKyyMe.

11. TloTeHIIMaIBHOCTD 3JEKTPOCTATUUECKOI 0 10JIsl B BakyyMe. [loHsiTue norenuuana.
BolpaxxeHue ckajasipHOro noJisi OTeHIMaia yepe3 BEKTOpHOeE noJie HanpsxEéHHocTH. [Tone
NOTEHLIMala OAHOPOJHO 3apsSKEHHON HUTH B BaKyyMe.

12. TlonsiTHE TpaieHTa CKAISIPHON (PYHKIIMKU HECKOJIIbKUX MEPEMEHHBIX. Beipaxenue
BEKTOPHOTO ITOJIsI HANPSKEHHOCTH Yepe3 CKAJSIPHOE I10JIE ITOTEHIMAa.

13. PaboTa 31eKTpocTaTHUECKOro MOJIs 10 MepeMenieHnIo poOHoro 3apsaaa. [lonsatue
HaIpsKEHUSI.

14. IToTeHnmanbHas SHEPTUs CUCTEMbI TOUEUHBIX U HEMPEPBIBHO paclpeeIEHHBIX 3apsI0B.
15. IloHsiTHE MUBNAEKTPUYECKOUN cpeabl. MeXaHu3M NOJISIPU3ALMU HEMOISPHOTO TUAJIEKTPHKA.
BekTop nonsipuzanuu. Jusnekrpuyeckast BOCIPUUMUYNUBOCTD JUAIEKTPUUECKON CPEIbl.

16. TlonsTue nuanexTpuyeckoit cpeapl. [loTeHIManbHas SHEPrUs JeKTPUUECKOTr0 AUMOIBHOTO
MOMEHTA B AJIEKTPUYECKOM MoJie. MexaHu3M Mosipu3aluy NOJISIPHOTO JUAJIEKTPHKA.
Jusnexktpudeckasi BOCIPUMMUYKUBOCTD IUAJIEKTPUKA.

17. Ilone cBsi3aHHOTO 3apsJa B MOJISPU30BAHHOM AUANIEKTpUKe. Teopema OcTporpaackoro-
["aycca B nuanexTpuke. BekTopHOE Mojie 37eKTpUUecKOl HHAYKIUHU (3JIEKTPUUECKOTO
CMEILEHNS) U €€ CBA3b C M0JIEM IEKTPUUYECKON HAIIPSHKEHHOCTH.

18. CBA3b MEXy AIEKTPUUYECKON HANPSHKEHHOCTHIO CBOOOIHBIX 3apsiI0B B BAKYYME U B
JIUAJIEKTPUKE.

19. ITonsiTHE TPOBOIAIIEN Cpelibl. DNEKTPOCTATUUECKHI MPOBOAHUK. Pacripenenenue
HECKOMIIEHCUPOBAHHOIO 3apsja M0 3JIEKTPOCTaTUIECKOMY NIPOBOJHUKY. DJIEKTPOEMKOCTD
YeIMHEHHOTO MPOBOIHUKA.

20. AHanu3 CUCTEMBI «IIPOBOISIIMI 11ap — TOUEUHBIHN 3apsiI» METOAOM 3€pKaTbHBIX
n300paxeHuii. 3a3eMIIeHHE.

21. BzauMHas 31eKTpoEMKOCTh. [110cKuit KOHAEHCATOP U €0 AMEKTPOEMKOCTH. CITocOObI
COEIMHEHUS KOH/IEHCATOPOB.

22. BzauMHas eKTpoéMKOCTh. Cheprudeckuii KOHIEHCATOP U €ro AIEKTPOEMKOCTb.

23. B3auMHas 31eKTpoEMKOCTh. [{unnHapruyecknii KOHIEHCATOP U €T0 SIEKTPOEMKOCTD.

24. DHeprusi yeIUHEHHOTO 3apsDKEHHOTO MPOBOAHMKA, 3apsHKEHHOTO KOHJIEHCATOpa U 00bEMHOM
IUIOTHOCTU YHEPTHM JIEKTPOCTATHUECKOTO TOJIS.
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25. OCHOBHBIE MOHATHUS TEOPUH IEKTPUYECKOTO TOKA: BEKTOP IJIOTHOCTH TOKA U CHUJIA TOKA.
CBs13b MEXly HUMH.

26. 3axon Oma B qudepeHnmnanbaon hopme.

27. 3axon Oma B HHTETPAJIBHON opMe IJIs1 OMHOPOAHOTO yuyacTKa. CONMpOTHBIIEHHE yUacTKa.
CniocoObl coeIMHEHUs COTPOTUBIICHUI.

28. 3akon Oma B HHTETpaIbHOU (hopMe sl HEOAHOPOAHOTO ydacTKa. [10I0KUTENbHbBIE ’
otpunarenbubie DJC. DHEepreTHYecKuii CMbICI MHTETpaIbHOIO 3akoHa OMa.

29. 3akon Oma 115 MpocToro KoHTypa. 3akonsl Kupxroda.

30. 3akon [xxoyns-Jlenna.

Bropsblie Bonpochl Ouj1€eTOB

1. BextopHoe npoussenenue. [IpaBuiao Moayiis U IpaBUIO HAIIPaBJIECHHUS.

2. IlonsiTe MarHUTHOrO NOJIA. MarHuTHast MHIYKIUS KaK CUJI0BAst XapaKTEPUCTHKA MarHUTHOTO
noJisi. MaruuTHas coctasisitoiiast cuisl JIopeHua.

3. 3akon buo-Casapa-Jlamnaca (BCJI) B Bakyyme.

4. JIBe BEKTOPHBIE XapaKTEPUCTUKA MAarHUTHOTO MOJIsI B MATHETUKE U CBSI3b MEX/y HUMH.
BeipaxeHust 00bEMHOM INIOTHOCTH SHEPTUU MArHUTHOTO MOJISl B MarHETUKE

5. IIpumenenue 3akona bCJI B Bakyyme: MarHUTHast UHIYKIMS B LIGHTPE BUTKA C TOKOM.

6. Cuna Amnepa 1715 IpOBOJHUKA C TOKOM 3JIEMEHTAPHOW JUIMHBI U JUIs IIPSIMOTIO ITPOBOJHMKA C
TOKOM KOHEYHOM JJINHBI.

7. MarHATHBIA MOMEHT U BO3JEICTBUE Ha HETO MarHUTHOTO NOJIsL. AHAJIOTHSI MEKIY BUTKOM C
TOKOM M MarHUTHOW CTPEJIKOM.

8. Marnuthslii notok. Teopema OcTporpanckoro-I'aycca 1jis MarHUTHOTO TIOJISL M BBIBOJBI U3
HEE.

9. PabGota cunel Amrepa B ciaydae yyacTKa IPOBOJHUKA C TOKOM

10. PaGota cunbl AMiiepa B ciydyae 3aMKHYTOI'O KOHTYpa C TOKOM

11. IloHsATHE HUPKYISILIMKM BEKTOPHOTO MOJIA. 3aKOH IIOJIHOT'O TOKA B BAKYyM€E U B MarHETHKE.
12. TIpuMeHeHune 3aK0Ha MOJHOTO TOKA: MArHUTHOE 110J1e 0ECKOHEYHO JJIMHHOTO MPOBOJA C
TOKOM B BaKyyMe.

13. IlpuMeHeHue 3aK0HAa MOJHOI0 TOKAa: MArHUTHOE T0JI€ TOHKOT'O TOPOUIa U JITTUHHOTO
COJICHOWIA.

14. SIBnenue snexTpoMarHuTHOM MHAYKIMH. 3akoH Dapanes u npasuiio Jlenna. [lonstue
00paTHOM CBSA3U. 3aKOH AJIEKTPOMArHUTHON MHIYKIIHH.

15. Tlpuunnst /1C uHAYKINY B ABMKYIIMXCS IPOBOJAHUKAX U B HEM3MEHHBIX KOHTYpPax
IIPOBOJHMKOB B IEPEMEHHOM MarHUTHOM I0J1€. BUXpeBO€ 2JIEKTpUYECKOE I10JIE U BBIPA)KEHNE
yepe3 Hero D/]C MHAYKIMY B HETIOABM>KHOM KOHTYpPE IIPOBOJHUKA.

16. KonmmyecTBo 3apsaa, NpoTEKIIEE B KOHTYPE IPOBOAHMKA IIPY U3MEHEHUH ITOTOKOCLEIIIICHUS
KOHTYpa.

17. SIBnenne camonnnykuuu. Ilonsatue nanykTuBHOCTH KOHTYypa. DJIC CamonHayKIuu. 3aKOH
Oma 17151 yyacTKa ey ¢ MHAYKTUBHOCTBIO. DHEPrus MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM.
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Bomnpoce! 1J151 NOATOTOBKY K 3K3aMeHy 1o paszjaeny «KoJsiedanus, BOJIHBI,
ONTHKA»

Jduddepenuunansapie onepatopsl Teopuu mnoist. [loTeHnmnanbHbIe ¥ BUXPEBbIE BEKTOPHBIE TTOJIS.
BriBox 4eTBEPTOro M BTOPOro ypaBHEHHH MakcBeila Ha OCHOBAaHMM MaTeMaTH4eCKONH TEOpeMbl
T'aycca

BriBox mepBoro ypaBHeHust MakcBeluia Ha OCHOBaHUM MaTeMaTuieckoil TeopeMbl CTokca

Tpetbe ypaBHeHHEe MakcBenia B ciaydae CTallMOHAPHOTO U HECTALIMOHAPHOTO PACIpe/leNeHus 3apsa.
Tok cMenieHus.

OmpeneneHne TapMOHWYECKHUX KoieOanmit. Ilepmom, wacToTa, ITMKIMYECKas dacTtoTa, ¢asa.
KommiekcHoe mpencTaBieHne TapMOHMYEeCKHX KoneOaHuid. Cymeprno3unus TrapMOHHYECKUX
KoJIeOaHUI OTHOW YaCTOTEHI.

HuddepennnansHoe ypaBHEHHE TapMOHUYEeCcKHX Kojiebanuii. [IpuMeps! naeanbHBIX KoIe0aTebHBIX
CHCTEM: TapMOHHYECKHH OCHIUIATOP, KoJeOaTeTIbHBIH KOHTYP C KBa3HCTAllMOHAPHBIM TOKOM.
'apmonnyeckue KoneOaHus C TOUKU 3PEHUS SHEPTHU.

OpHOMEpHOE U TPEXMEpPHOE BOJIHOBOE ypaBHEHHE. BoiHa Kak perieHue OJHOMEPHOI'O BOJHOBOI'O
ypaBHeHus. [1nockas u ceprueckasi BOJHBL.

CBoiicTBa 37I€KTPOMArHUTHBIX BOJH.

BexTop mIoTHOCTH OTOKA SHEPTHH IEKTPOMArHUTHON BOJHBI (BeKTOp YMoBa-llolHTHHT).
I'apmonnyeckue BONHBL (a3a, [UIMHA BOJIHBI, BOJHOBOW BEKTOP, BOJIHOBAs MOBEPXHOCTh. Da3oBas
CKOPOCTh U JUCTIEPCUOHHOE COOTHOIIEHNE. IHTEHCUBHOCTh TAPMOHUYECKHUX BOJIH.

[TakeTbl TapMOHMYECKUX BOJIH. ['pynnoBas CKOPOCTb.

Bpemennas korepeHTHOCTh. BpeMs korepeHTHOCTH. M3:1yueHue cBeTa peajbHbIMU UCTOUHUKaMu. L{yr
BOJIH. JlyinHa KorepeHTHOCTH. [IIupruHa 4acTOTHOTO OKHA.

IIpocTpaHcTBEeHHas] KOT€PEHTHOCTh: KOTEPEHTHBIE U HEKOT'epeHTHbIE MCTOYHUKU. [loHsATHE nmyya B
BOJIHOBOH onTuke. IHTEpdepentus 1Byx cheprdeckux BoaH. [[pocTpaHCTBEHHBIH H ONITHYECKUN XO/T.
VYcnoBust ”HTEPPEPEHIMOHHOT0 MAKCHMYMa 1 MUHUMYMA B CIy4ae ABYyXJIy4eBOW HHTEp(EpeHLUH.
Cxema IOnra. CnocoObl ee peanusanuu. Pasmep wuHTepdepeHIMOHHONH KapTHHBI W JIJIMHA
KOTE€PEHTHOCTH MCTOYHHKA U3ITyUCHHUS.

WuTepdepennns B TOHKMX TUIeHKaX. [lomockl paBHO#M TONMHMHBEI W paBHOTO HakioHA. Koimbia
Herotona. [IpenenbHas st nHTEpdEpEHIIMN TOMIINHA TUIEHKH U €€ CBS3b C JUIMHON KOTepEeHTHOCTH
WCTOYHHKA U3ITyUEHUSI.

[punnun I'roiirenca-®Openensa. Merox 3o @penens. Joka3aTenbcTBO Ha €ro OCHOBE
NPSAMOJMHEHHOCTH PACIPOCTPAHEHUSI CBETA.

Hdudpaxnus OpeHens Ha KPyriioM OTBEPCTUU H JHCKE.

Hudpaxmus Opayarodepa Ha mieny.

Hudpaknus OpayHrodepa Ha OJHOMEPHON peIIeTKE.

Judpakius Ha kpucTauindeckoi perierke. ®opmyna Bynbsda-bparra.

OnHomepHast TupaKIMOHHAS PellleTKa Kak CIIeKTPalbHBIN HHCTPYMEHT. Pa3pemarormias cuna.
JuarpaMma WHTEHCHUBHOCTH MOIEpEeYHOM BoyIHBL. CTeneHb KorepeHTHOcTH oceil. HopmasibHble
KOOPJMHATHI.

[Monspuzarust pa3oBo-HEKOTePEHTHBIX BOJIH. 3akoH Matoca. YacTHYHO MOJISIpU30BaHHbBIN CBET.
[Monstpuzanus $pazo0Bo-KorepeHTHBIX BOJIH. [I1ockas. kpyroBast u 3JulMnTHYECKas HOISPU3aLNH.



