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1. Ilesu ocBOeHMs JUCUMILIUHBI.

K 0CHOBHBIM 1eJIIM OCBOCHUS AUCIUIUIMHBI «DPU3MKa B MPOU3BOICTBEHHBIX
U TEXHOJIOTUYECKUX TPOIIECcCax CIeAyeT OTHECTH:
— @opMupOBaHHUE HAYYHOTO MHPOBO33PECHHSI U COBPEMEHHOTO (hHU3HUECKOTO
MBIIIICHUS;
— TPUOOpPETCHHE TPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX I W3Y4YCHUS
€CTECTBEHHOHAYYHBIX, 00IIEPO(EeCCHOHANBHBIX M CTICIIHATBHBIX TUCIUILTAH
K ocHOBHBIM 3agayaM  OCBOCHHMS  JWCHUIUIMHBI  «®Du3nka B
NPOU3BOACTBECHHBIX M TEXHOJIOTHUECKUX TPOIIECCax» CICAYEeT OTHECTH:
— N3yuenne oOmel ¢usznku B 00BbEME, COOTBETCTBYIOIIEM KBaIM(pUKAIIUN
OakanaBpa

2. Mecto mucuumiauabl B cTpyktype OOII 6akanaBpuara.

Hucrumraa «Du3nKa B IPOU3BOICTBEHHBIX U TEXHOJIOTHIECKUX MPOTIECCaX)
otHocutcs K ©OazoBoit wactu (bl.1.) ©6azoBoro mnwmkma (bl) ocHoBHOI
oOpa3zoBaTenbHOMI MporpamMmbl OakanaBpuara (OIT).

«Du3uka B MPOU3BOJACTBEHHBIX M  TEXHOJOTHYECKUX  IMPOIECCax»
B3aMIMOCBSI3aHA JIOTUYECKH M COJIEPKATEIHHO-METOANYECKH CO CJIEIYIOIUMU
mucouiuinaamu Ol

B 6a30601i wacmu 6azoseozo yuxna (b1.1.):

— Bricmas MmaTemaTHka,;
—Teopernueckas MEXaHHKA;
— DIIEKTPOTEXHUYECKUE OCHOBBI MAIITMHOCTPOUTEIBHBIX TEXHOJIOTHI;,

B sapuamusnoii wacmu 6azosozo yukna (b1.2.):

— TexHomornyeckre MallvHbl U1 000pyAOBaHUE IJis onydeHus uzaenuii B OM/I;

3. IlepeyeHb MIaHUPYEMBIX Pe3yabTATOB 00yUeHUs MO TUCIHUIINHE
(Moay.110), COOTHECEHHbIE C IUIAHNPYEMBbIMH Pe3YJIbTATAMM O0CBOEHUSI
o0pa3oBaTe/IbHOI NPOTrPaMMBblI.

B pesynbraTe oOCBOEHUS JIUCHUIUIMHBI (MOIyds) Yy  oOOydaromuxcs
bopMUpYIOTCS  CIIEAYIOIME KOMIIETEHIIMM M JOJKHBI OBITh JTOCTUTHYTHI
clenyrolre pe3ynbTarbl 00y4eHHUs] Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOIIHUX
KOMIIETEHIINH:



B pesyabrare

OCHOBHBIC 3aKOHBI

OCBOEHUSA
Kon o0pa3oBaTe/ibHOI IlepedyeHb mIaHMPyeMbIX Pe3yJbTATOB
KOMIIeTEeHI[UH NPOrpaMMbl 00y4yeHHs MO JUCHHUILIMHE
00yYarIIUIiCs T0IKEH
o0JaxaTh
OIIK-1 YMEHHE UCIIOIb30BaTh 3HATh:

OCHOBHBIC 3aKOHBI U ITIOHATHA (1)I/ISI/IKI/I

€CTCCTBCHHOHAYYHBIX ® OCHOBHBIC (PUBHUECKUE METO/IBI
JUCUUILIVH B WCCIIeIOBAHUS
npodeccuoHanbHOM yMeTh:
IEATEILHOCTH, ® TIPUMEHATH PUBNYCCKHE 3HAHUS K PECUIICHUIO
MPUMEHATH METObI MOPaKTUYCCKUX 3a1a4
MaTEMATHUYECKOTO ® JICIIONF30BaTh MaTEMATHUECKUH ammapar
aHaIM3a U IIPH BBIBOJIE (PM3NUECKIX 3aKOHOB
MOJICTIHPOBAHHS, ® TUTAHWPOBATH U BBIMOJIHATH YUeOHOE
TEOPETHYECKOTO 1 OKCTIEPHMEHTAILHOE H TEOPETHIECKOE
YKCIIEPUMEHTAILHOTO uccie0BaHne (PU3NICCKUX SIBICHUIA
BJIA/IETh:
HUCCIIEI0BAaHMS . 5
® CHCTeMOU TeOPETUYESCKHUX 3HAHHM I10
¢duznke
® METOJ0JIOTHEH U MeTofaMu (PU3UYECKOTO
JKCIIEPHMEHTA

® HaBBIKAMH PEICHUS KOHKPETHBIX 33/1a4 U3
pa3HbIX o0OnacTeil GU3MKKM HA YPOBHE,
COOTBETCTBYIOIIEM TpeOOBaHUSIM
o0renpodeccuoHaIbHON OINOTOBKH
OaxamaBpa

4. CTpyKTYpa H coiepKaHUE TUCIUTIAHBI.

OO0mast TpyA0€MKOCTh AUCLIUIUIMHBI COCTABISET 8 3aU€THBIX €IMHUIIBL, T.€.
288 akagemuueckux dYacoB (M3 Hux 144 wyaca — camocrosTenbHas pabdora
CTYAEHTOB).
Ha mepBom Kypce B mepBOM ceMecTpe BbIACISIETCS 2 3a4e€THbIE eAUHUIIbI, T.€. /2
aKaJleMUYECKHX Yaca (U3 HUX 36 4acoB — caMOCTOsATEIbHAs paboTa CTYIEHTOB).
Ha nepBom Kypce Bo BTOPOM ceMecTpe BbIAeNAETCs 3 3a4eTHbIE eqUHuULIbI, T.€. 108
aKaJeMHYeCKHX 9acoB (M3 HUX 54 "aca — caMOCTOATeIbHas paboTa CTYICHTOB).
Ha BTOpOM KypCe B TpeTbeM CEMECTpE BbIAEIAETCS 3 3aUueTHbIEC eAMHMIIBI, T.€. 108
aKaJeMUYECKHUX 4acoB (M3 HUX 54 yaca — caMOCTOATEIbHAs paboTa CTYJEHTOB).

Pacnipenenenue ayAauTOpHBIX YacoB IO BUAAM 3aHATUN IPOU3BOAMUTCA

CICAYIOITUM 00pa3oM.
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IlepBblii cemecTp: jJekuuu — HET, JaboparopHbie paboTel — 1 vac B Hemenmto (18
4acoB), CEMUHApPHI U MpakTUueckue 3auatust — 1 yac B Hepento (18 wacoB), popma
KOHTPOJI — 3a4€T.
Bropoii cemecTp: ek — 1 yac B Henento (18 yacoB), mabopaTopHbie pabOThI —
1 gac B Henenmto (18 yacoB), ceMHUHApPHl U MPAKTUYECKHUE 3aHATUS — | 4ac B HEJEIIO
(18 gacoB), hopMa KOHTPOJIS — DK3AMEH.
Tpertuii cemectp: nexiuu — 1 yac B Henento (18 gacoB), mabopatopHbie pabOThI —
1 yac B Henemto (18 yacoB), ceMHHApBl U MPAKTUYECKHUE 3aHATUSA — | 4yac B HEJEIIO
(18 yacoB), hopma KOHTPOJISI — FIK3AMEH.

CrpykTypa U cojepaHue TUCHMUILUIMHBI «Du3nka B MPOU3BOJCTBEHHBIX U
TEXHOJIOTUYECKUX TMpolleccax» IO CpoKaM M BUAaM pabOThl OTPaKEHbI B
MPUIIOKEHUH A.

Conep:xanme pas3aeyoB JUCHUIIMHBI

IlepBbiii cemecTp
Beenenue B pusnyeckuii J1adOpaTOpHbIM NPAKTHKYM
[Ipsimble 1 KOcBeHHBbIE ¢u3nyeckue uzMepeHus. OO6padboTka pe3ynabTaTOB
U3MEPEHUHN U DKCIIEPUMEHTAIIBHBIE ITOIPEIIHOCTH

KunemaTnka nocTynareJibHOro J1BUKeHHU S

Ousznuecku BekTop. [lonarue opra. Teopus otHocutenpHOCTH ['anwues.
[lomoxkeHne W €ro OTHOCHUTEIIBHOCTb. TpaeKTOpus MaTEPUAIBHOM TOYKH.
Conpukacaromasicsi INIOCKOCTh U CONPUKACAIONIAasCs OKPYKHOCTh. DJIEMEHTApPHOE
NEPEMEILECHHE U JIEMEHTAPHBIN MyTh. CKOPOCTh JBUKEHUS U €€ OTHOCUTEIBbHOCTD.
[IpyHIMO cynepno3unuu IBMKEHMH. YCKopeHue. KacaTenbHOE M HOpPMaJbHOE
yckopeHus. JlekapToBa cucremMa KoopauHaT. KnHeMaTHnuecKue 3aKOHbI IBUKEHUS.
[ToctynarensHoe nBUKEHUE abcomOTHO TBEPAOTrO Tena (ATT).

JIMHAMHKA MOCTYNATEJIbHOT0 ABH/KECHUS

[TonsiTue cuibl. AGCOIIOTHOCTD CUJTBI B KJIacCMUeckoi MexaHuke. [lonsaTus
PaBHOAEUCTBYIOIIEH U COCTOAHUSA NTOKOs1. [1epBriit 3akoH HproTona. HepuumanbHbie
cucreMbl orcué€ra. Bropou 3akoH HproTOHa M 3ak0H BcemupHOro TsroreHus.
Nmnynbe v 3ak0H ero usmenenus. Tperui 3akod HproTOHA 1 COXpaHEeHHE NMITYJIbCa
3aMKHYTOU cucTeMBl. LleHTp macc cucremsl. Y 1apsl U B3pPbIBBI.

Pab6ora n IHEPIUA B NNOCTYNATC/IbHOM ABHKCHUH
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[Tonsitue cuiioBoro mojisi. DneMeHTapHas padota U paboTa Ha KOHEYHOM
nepemMenieHn. MoimHocTh. KuHeTnueckass SHEprus W 3aKOH €€ W3MEHEHHS.
Teopema Kénura. IloTeHIMaNbHBIC CUJIOBBIE IMOJISI W IOTEHLMWAIbHAS SHEPTHUS.
3aKOH W3MEHEHUs MOTCHUUAIBbHOM 3HEprur. HemoTeHunanbHbIE CUJIOBBIC IOJIS.
[Tone cun CONpOTUBIEHUS KaK MNPUMEP HEMOTCHUUAIBHOTO CUJIOBOTO MOJIS.
Mexanuueckas SHEPIrusi U 3aKOH €€ n3MeHeHusa. KoHcepBaTUBHBIE CHCTEMBI.

KunemaTnka BpamaTejibHOro ABUKCHHUA

DJIEeMEHTapHbIl yrojl MOBOPOTAa M YIJIOBass CKOpOCThb. CBS3b MEXIY
AJIEMEHTAPHBIM YTJIOM MOBOPOTA U 3JIEMEHTApHBIM NepeMenieHueM. CBsi3b MEXIY
yIJIOBOM U JIMHEWHOW CKOpPOCTSIMH. YTIIOBOoe YyckopeHue. KacarenpHoe U
HOPMaJIbHOE YCKOPEHMS BO BpallaTEIbHOM JBWKECHUU. BpamarenbHoe JBHXKECHUE
ATT. CooTHOLIEHHE MEXKTY BpaIlaTEIbHBIM U MTOCTYIATENbHBIM JIBUKCHHUSIMH.

JIMHaAMHKA BPAIATEILHOIO ABHKEHUSI

MOMEHT UMIYJIbCA U MOMEHT CHUJIbl. 3AKOH U3MEHEHUSI MOMEHTA UMITYJIbCA.
OTHOCHUTENIBHOCTh MOMEHTA HMMITYJIbca. MOMEHT MMITyJIbCa U YIJI0Basi CKOPOCTb.
MowmenT uHepuuu. OCHOBHOE YpaBHEHHE AUHAMUKHU BPAIIATEIBHOTO JBHXKECHUS
ATT. OceBble MOMEHTHI MHEPIIMH HEKOTOPHIX Tel. Teopema lllTeitnepa. Pabora u
KMHETUYECKasi SHEeprus BO BpallarelbHOM ABWXKeHHH. [Ipeueccus. Anaiorus
MEK1y IMOCTYNATEIbHbIM U BPAILlATEbHBIM JIBHKEHUSIMU.

Bropoii cemecTp

HanpsizkéHHOCTD 3JIEKTPOCTATHYECKOT 0 MOJIs

DJIEKTPUYECKUNA 3aps]] KaK HMCTOYHUK DJIEKTPOCTATUYECKOIO IMOJs. 3aKOH
Kymona. TlpuHIUnel OnMM3KOACHCTBUA W AaidbHOACHCTBHs. IloHsATHE (GHU3HMYIECKOTO
noJig. DJIEKTPOCTATUYECKOE TMOJ€ KaK YacTHBIM Ciydail (U3MYECKOro TMOJIs.
MaremMaTrnyeckue mojs Kak crmocod onucanusi HEMPEPhIBHO pacpeieIEHHON MaTEPHH.
Hanpsoxk€HHOCTP Kak cuiIOBasg XapaKTEPUCTHKA BJIEKTPUYECKOro mnotia. I[lpuHiumn
CYNEPHO3UIAN JJICKTPUUYECKUX TOJECH B TNPUMEHEHHM K Hanpspk€HHOCTH. [lome
nunoigs. OCOOCHHOCTH CHUJIOBBIX JIMHUW TOJSHAMPSKEHHOCTH AJIEKTPOCTATUIECKOTO
nosist. [lotok BekTopa Hampshk€HHOCTH. Teopema Octporpanckoro-I'aycca (OI') B
Bakyyme. [Ipumenenue teopembl OI' miis pacu€ra HaANpsHKEHHOCTU pactpeaen€éHHbIX
VICTOYHHKOB.

HOTeHlII/IaJI IJNIEKTPOCTATHYECCKOI'O IMOJIHA
HOTCHIII/IaJ'IBHOCTL SJIEKTPOCTATHYCCKOIO ITOJIA. HOTCHHI/IaJ'I KakK
OHCPICTUUCCKAaA XapaKTCPHUCTHKA OJICKTPOCTATHYCCKOIO  ITOJIA. CBs3p MCXKIOY
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HaHpH}KéHHOCTBIO N IIOTCHIHAJIOM. HpI/IHI_II/IH CYIICPIO3UIHUN JJICKTPOCTATUUCCKUX
IoJIeH B IMPUMCHCHHU K ITOTCHIIUATY. HanmeeHHe. Pa6ora QJICKTPOCTATUYCCKUX CUJT
Ha MMCPCMCUICHHU N HpO6HOFO 3apsaa. 9Hepm}1 CHUCTCMBI 3aps10B.

JAM3JIEKTPU KU ¥ IPOBOAHUKH B JJIEKTPOCTATHKE

Jnsnexkrpuyueckast cpena. [Tosstpuzanusi. Jnsnexkrpuyeckas
BOCOPUMMYMBOCTb.  Teopema OI' B jauwdnekrpuke.  Jusnexrpuueckas
MIPOHUIIAEMOCTb. DIIEKTPUYECKOE CMEILICHUE (MHIYKIHS). [TonsTue
ANEKTPOCTATUYECKOTO MPOBOAHUKA. Pacnpenenenne 3apsaa Mo ero NOBEPXHOCTH.
DnekTpuueckass €MKOCTh YEAMHEHHOIO MPOBOJHMKA. B3anMHas €MKOCTH JBYX
npoBOAHUKOB. KoHieHCATOPBI. DHEPTHUS SJIEKTPUUECKOTO TTOJIS.

3aKOHBI MOCTOSIHHOTO TOKA

Bekrop mnorHoctu Toka. Cuia Toka. 3akoH Oma B auddepeHnnansHOM
dbopme. YaeapHOE compoTuBieHHE cpenbl. 3akoH Oma B MHTErpaibHON (opme.
ConpoTuBiieHre ydacTka uenu. Diekrpojaprxkymas cuina (3C) yuactka. 3akoH
Jxoyns-JIleHua B uHTErpajibHOM U B AUQdepeHmanbHoi popmax.

Marnerusm

MaruutHoe moJie W €ro BO3JEWCTBUME Ha JBMXKYylIuecs 3apanbl. Cuia
Jlopenua. MaruutHas wuHAykuus. Cuna Awmnepa. MarHutHeli MOMEHT U
BO3/ICMICTBHE HA HETO MAarHUTHOTO N0JIA. ICTOYHMKY MarHUTHOTO 1oJisl. 3akoH buo-
CaBapa-Jlarutaca. Marautsbiit motok. Teopema OI' myist marauTHOTO TI0J1s1. PaGoTa
ciiibl Amrepa. 3aKOH MOJIHOTO TOKa U (pusnueckas Teopema CTokca B BaKyyMe U B
MarHetuke. Hanpssk€HHOCTh MarHUTHOTO ToJisi. MarHuTHasi BOCIIPUUMYUBOCTD U
MarHuTHasT NPOHUIIAEMOCTh. JIMHEHHbIE MarHeTUKH (Iua- W MapaMarHeTUKu) U
HEJTMHEWHBIN MarHeTuku (peppomarneTuku ). HamarununBanue peppoMarHeTUKOB:
KpUBasi HadYaJbHOM HAMarHWYEHHOCTH, TNpelesibHas W HENpeAelbHbIC TMeTIn
rucrepesuca. JKEcTkue u MArkue MarHeTUKH.

JJIeKTPOMATHUTHAS MHAYKIMS

3akon ®apanes u mnpaBwio JleHuma. BuxpeBoe 3ieKTpUUEcKOe TIOJIE.
Camounaykuus. IlepexonHbie TpoLECChl B 3JIEKTPUYECKOW IENU. ODHEprus
MAarHUTHOTO MOJISI.

Tperuii cemectp

YpasHenuss MakcBesuia
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HubdepennmanbHbie ONepaTopsl TEOPUH ToJiA. VHTETrpanbHbIE TEOPEMBI
teopuu nois: ['aycca u Crokca. IloTeHIIManbHblE U BUXPEBbIE BEKTOPHBIE MOJIA.
CBeneHre UHTETPABHBIX YPAaBHEHUH JIEKTpOMarHeTu3Ma K auddepeHiimaibHbIM
ypaBHeHHsM Makcseina. Tok cMeleHus.

Kouie0anust

["apmonnueckue KOJieOaHus. JuddepenuuanbHoe ypaBHEHUE
rapMOHUYECKHUX KoJiebaHuM U ero oOiee perieHre. BekTopHoe MpencTaBlieHHe
rapMoHUYecKux GyHKIMNA. MexaHnueckne MasTHUKU. VneanbHblil KoeOaTenbHbIN
KOHTYp. [apMoHuMueckwe KoieOaHHs C DHEPreTHYEeCKOM TOYKH 3pPEHUS.
3aryxatomue kosebanus. BwiHyXkaeHHBbIC KoiieOaHWsA. Pe3oHaHC aMILTUTYIbI.
Pe3onanc ckopocTu. AMIIIMTY A MOMIOMIEHUS U AMIUIATY 1A TUCIIEPCHH.

BouHbl

Bo3mymienuss Mexanuueckou cpenpl. BomHoBoe ypaBHeHue. BbiBox
BOJIHOBOTO YpaBHEHUs U3 ypaBHeHH MakcBeina. CBONCTBA 3JIEKTPOMArHUTHBIX
BONH. l'apMoHnueckue BoaHBI. dPa3zoBas CKOpoCTh. [[nmHa BonHBIL. BomHOBOMN
BEKTOp. IHTEHCUBHOCTh TapMOHUYECKOW BOJHBI. [lakeTsl rapMOHMYECKHX BOJIH.
I'pynnoBas ckopocts. JJIMHA KOTE€pEHTHOCTH. BpeMst KOr€pEeHTHOCTH.

HNurepdpepenuns

SAsnenue wuntepdepenunn. KorepeHTtHeie ucTouHuku. HeoOxoaumbie u
JIOCTaTOYHBIE YCIOBHUS KOTEPEHTHOCTU UCTOYHUKOB. HTEepdepeHIus chepuueckux
BOJIH. OnTHYecKuit XoA. Y cloBHs UHTEP(HEPEHIIMOHHOTO MAKCUMyMa U MUHUMYMa.
VYcnoBue BpemeHHOH KorepeHTHOCTH. Cxema IOura. MHTepdepeHius B TOHKUX
miénkax. Konbia HeroToHa. IIpocTpaHcTBEHHAs: KOTEPEHTHOCTD.

JAundpakuus

ABnenne nudpaxkuuu. Ilpunnun ['roiirenca-®Openens. 3oHbl DpeHesns.
[IpsIMOTMHEMHOCTH paclpocTpaHeHHsI CBeTa B OAHOpOAHOW cpene. JAudpakums
@®peHenss Ha KPYIJIOM OTBEPCTUHU. Y CIIOBUE T€OMETPHUECKOW ONTHKHU. Y CIOBUE
mudpaxiuu Opaynrodepa. dudpaxuus Opaynrodepa Ha 1eIu U HA OTHOMEPHOM
mudpakuronHoi pemérke. Judpakuus OpayHrodepa Ha KpucTamiax. Y ClIOBHUE
Bynbda-bparra.  Paspemaromasi  crnmocoOHOCTh  TU(PPAKIIMOHHONW  PEHIETKH.
AnbpTepHaTuBHOE NpuHLUIY [ toiirenca-Openens onucanue AUGPaKyu: mapameTp
mudpakuun. Judpakuus Opaynrodepa cxoasmuxcst BoiaH. Onucanue qudpakiuu
@OpayHrodepa MmI0CKUX BOJH C IOMOIIBI0 COOTHOIIECHHUSI HEONPEAEIEHHOCTEH.

Moaspuzauust
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[ToriepedHOCT, BOJH W MOJISIpU3AIlMOHHBIC  siBjieHUsA. Jluarpamma
WHTCHCUBHOCTH. MarTpuila KOTE€PEHTHOCTM M CTENEeHb KOT€PEHTHOCTH OCEH.
Hopmansubie koopaunatel. [lomspusaius B (Ga30BO-HEKOTEPECHTHBIX BOJIHAX:
HETIOJIIPU30BaHHBIA  CBET; IUIOCKOMOJISIPU30BAaHHBIA CBET; 3akOoH Maroca;
YaCTUYHO MoJisipu3oBaHHbIN cBeT. [lomspuzaius B (a30BO-KOT€PEHTHBIX BOJIHAX:
JieBasi ¥ MpaBas dJUTMNTHYECKAs TOJIIpU3alius; Kpyrosas noisipuzanus. OnTUYECKU
aktuBHble cpeapl [lomspuzalnmoHHBIE METONBI: 3aKOH bprocrepa; IBOMHOE
JTy4ENPEIOMIIEHUE; TUXPOU3M.

5. O6pa3oBaresibHbIE TEXHOJOTUM.

Meroanka mpenojgaBaHus JUCHUTUIMHBI «Du3uKa» MpeaycMaTpUBACT
WCIIOJIb30BAaHUE PA3IMYHBIX (OPM TPOBEICHUS TPYIIOBBIX M WHIWBHIYATbHBIX
ayIUTOPHBIX 3aHATUM B COYETAHUM C BHEAYJUTOPHOW paboTOi C UEIbIO
dbopMuUpOBaHUS U Pa3BUTHS MPOPECCHOHATBHBIX HAaBBIKOB CTYICHTOB.

1) U3noxxeHue  JEKIMOHHOTO  MaTepuajia 1O Py  paszceiioB
compoBoxaaercs npesenranusmu Microsoft Office Power Point, Bxarogarormmmu
UCIIOJIb30BAaHUE TEKCTOB, (POTOCHUMKOB, pUCYHKOB, CXE€M, MOJIeJiel, BUPTYyaTbHBIX
HKCIIEPUMEHTOB.

2) B xome nexiuil MPOBOMATCS JIEMOHCTPAIIMOHHBIE HSKCIEPUMEHTHI C
UCIIOJIb30BaHUEM SKCIIEPUMEHTANIBHOM 0a3bl Kadeaphl.

3) CryaeHTsl BBINOJHAIOT JAOOpAaTOpHbIE  pabOThl  (PU3UYECKOIO
npakTukyMa B Jjaboparopusix kadeapsl «Duzukay. YdueOHble MaTepuabl s
CaMOCTOSITENIbHOM pabOThl MO MOATOTOBKE K AOMYCKY U K 3aluTe 1adopaTopHBIX
paboT CTYAEHTHI MOTYT MOJy4aTh JUCTAHIIMOHHO C caiTa Kadeapsl.

4) TIlpoBepka pe3ynbTaTOB  BHEAYAUTOPHOW  pabOThI  CTYJIEHTOB
OCYIIECTBIISIETCSL C MOMOIIBIO TTPOBE/ICHUS KOHTPOJIBHBIX padOT, OMpoca, 3aIUThl
71abopaTOpHBIX PadoT, a TaKKe MpUEMa IK3aMEHOB.

[Ipu mpoBeaeHnn 3aHATHI IO TUcHUIUIMHE TpuMeHnseTcst cuctema C/O -
Ims.mospolytech.ru. Ha mmardpopme C1O no nucuurmminae MOTYT OBITh
pa3MmenieHbl yueOHbIe, METOAUYECKUE U UHbIE MAaTEPHUaIIbl, CIIOCOOCTBYIOIIHE
OCBOCHHMIO JUCITUTUTMHBI CTYICHTaMHU.

[Tpu mpoBeneHNN 3aHITHI TaKKE MOTYT OBITh peaIn30BaHbI TaKKe (POPMBI
kak BeOuHapsl (Ha riargopme ZOOM, Webinar, Webex), oHnaiiH TeCTUpOBaHuUE,
IPOMEKYTOUHAS aTTECTAllMs C TPUMEHEHUEM JIEKTPOHHBIX CPE/CTB.
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6. OneHovHbIe cpeacTBa A TEKYLIEro KOHTPOJIsI YCIIeBAeMOCTH,
NPOMEKYTOYHOM aTTeCTALMH 110 UTOraM OCBOCHUS AUCHUIIIMHBI U Y4eOHO-
MeToaMYecKoe odecnevyeHue caMoCTOsITeJIbHOI paboThI CTYAEHTOB.

B mpouecce oOydeHHs HCMONB3YIOTCA CIEAYIOUIME OLEHOYHbIE (POPMBI
CaMOCTOSITEJIbHOM pabOThI CTYJEHTOB, OLEHOYHbIE CPEJCTBA TEKYILEr0 KOHTPOJISA

YCIIEBAEMOCTH Y TPOMEKYTOUHBIX aTTECTALIUN:

B nepBoMm cemecTpe

— BBIIIOJIHEHHE M 3aIIUTa YETHIPEX JTa0OPATOPHBIX padOT 110 MEXAHUKE;
— BBITMIOJIHEHHUE YETHIPEX KOHTPOJIBHBIX PaldoT;

— pEryJIsIpHOE MPOBEJICHUE YCTHBIX OMPOCOB;

— 3a4€T 1o paszaeny «MexaHuKay.

Bo BTOpOM cemecTpe

— BBITIOJTHEHHE U 3aIIMTA YEThIPEX TAO0OPATOPHBIX PA0OT MO AJIEKTPOMArHETU3MY;
— BBITIOJIHEHHE YETHIPEX KOHTPOJIBHBIX PalboT;

— pEryJsipHOE NMPOBEACHHUE YCTHBIX OMPOCOB;

— DK3aMEH 10 pa3Aeny «DJIEKTPOMArHETU3M»

B TpeTthemM cemecTpe

— BBITIOJITHCHHE | 3aIIUTA YETHIPEX JIAOOPATOPHBIX padOT IO ONTHKE;
— BBINOJIHEHHUE YETHIPEX KOHTPOJIbHBIX PaboT;

— pEryJIsIpHOE MPOBEICHUE YCTHBIX ONPOCOB;

— 9K3aMeH 1o pasneny «Konebanusi, BOJIHBI, ONITHKA

OOpasupl 3aaHuil A7 TMPOBENCHUS TEKYIIEr0 KOHTPOJS: KOHTPOJBHBIX
paboT, BOIIPOCOB /JIsi yCTHOTO OMPOCA, BOMPOCOB ISl 9K3aMEHOB, a TaKKe OUIIETOB
JUTS SK3aMEHOB TTPUBEICHBI B IPUIIOKEHUH 2.

6.1. ®oH/ OLIEHOYHBIX CPEACTB /ISl IPOBeAeHHUs] IPOMEKYTOUHOM aTTecTAlluN
00y4aIuxcs Mo JucuuInHe (MoayJai).

6.1.1. IlepeyeHb KOMIETEHIHI ¢ yKa3aHHeM 3TANOB MX (POPMHPOBAHUA B
npoiecce 0OCBOCHUs1 00pa30BaTeJIbHON MPOrPaMMBbl.

B pesynbrare oOCBOGHHS AUCIUIUIMHBI (MOAYJsl) (DOPMHUPYIOTCS CIEAYIOIINE
KOMITETEHIIUH:
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Kon B pe3syabTare ocBoeHus1 00pa30BaTeJbLHOM IPOrpaMMbl 00y4arommiics
KOMITeTEeHIIUH J0JI2KeH 00/1a1aTh
OIIK-1 YMCHUEM HUCIIOJIB30BaTh OCHOBHBIC 3aKOHBbI CCTCCTBCHHOHAYYHBIX

JUCHUIIJIMH B HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH, MNPHUMCEHATH MCTOABI
MaTeMaTU4CCKOro aHajin3a U MOACIUPOBAHUA, TCOPETHYCCKOTIO U
OKCIICPUMCHTAJIbHOI'O UCCIICAOBAHU

B mpouecce ocBoeHust 00pa3zoBaTenbHOM MPOrpaMMBbl JaHHBIE KOMITETEHIIUH, B TOM
qHCclieé UX OTJEJbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MO3TANHO B XOJ€ OCBOCHUSA
o0yJaromMucs JUCUUIUIMH (MOAYJIEH), NMPAaKTUK B COOTBETCTBUU C Y4YEOHBIM
MJIaHOM U KaJIeHIapHbIM rpadukoM yueOHOro mpoiecca.

6.1.2. Onucanue nmokasareJieil ¥ KpUTEepHeB OLICHMBAHUS KOMIIETeHIIUIA,
(popMHpyeMBIX 110 HTOTAM OCBOCHHS JMCHMILIMHBI (MOAYJISI), ONIMCAHHE IIKAJI
OLICHUBAHMA

Iloka3aTteseM OLICHMBaHUS KOMIETEHIMHA HA pa3IMYHBIX JTalax ux
(opMUpOBaHUS ABIAETCSA JOCTHKEHUE 00yUaIOLTUMICS TUIAHUPYEMBIX PE3yJIbTaTOB
00y4eHHs 10 TUCUHUILIMHE (MOIYJIIO).

Kpurepum oneHuBanust

Iloka3aTean

2

3

4

5

OIIK-1 - YMEHHUE UCII0Jb30BAaTh OCHOBHBIC 3AKOHbI €CTECTBCHHOHAYYHBIX JUCHUIIJIMH B
HpO(l)eCCHOHaJIBHOﬁ AEATECJIBbHOCTH, IPUMEHATD METOAbLI MATEMATUYICCKOI0 aHAJIN3A U
MOJCIHPOBAHUSA, TCOPETHYCCKOTI0 U SKCIICPUMECHTAJBHOI'0 UCCICT0BAHUA

3HATD: OOyuaromuiics OO0yyaromuiics OO0yyaromuiics OO0yuaromuics
OCHOBHBIC 3aKOHBI | JEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
Y TIOHSATHUS MOJIHOE HETOJIHOE YaCTHYHOC MIOJTHOE
(uzuku OTCYTCTBHE WJIH COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OCHOBHBIC HEJI0CTaTOYHOE CIICIYFOIIUX CIICIYFOIIUX CIICIYFOIIIUX
(hu3mdeckue COOTBETCTBHUE 3HAHUI: OCHOBHBIX | 3HAHUM: 3HAHUM:
METOJIBI I (93114 0)1110:¢ 3aKOHOB U OCHOBHBIX OCHOBHBIX
HCCIIEIOBAHUS 3HAHUIA: TOHATHH GU3UKH, | 3aKOHOB H 3aKOHOB U
OCHOBHBIX OCHOBHBIX MOHATHH QU3UKK | TIOHATHH HUBUKA
3aKOHOB H (buznyecKux OCHOBHBIX OCHOBHBIX
MOHATUH QU3UKH | METOAOB ¢buznvecKux ¢buznveckux
OCHOBHBIX MCCJICIOBAHUSI. METO/IOB METO/JIOB
(bu3nUECKUX Jomyckatorcs MCCJIeIOBAHUS, HO | UCCIICIOBAHN,
METOJIOB 3HAYUTEIIbHBIC JIOTTYCKAIOTCS CcBOOOIHO
WCCIIEIOBAHUS OmuoKH, HE3HAYUTEIbHBIC | ONEpPHPYET
TIPOSIBJISICTCSI OIHOKH, MPHOOPETEHHBIMU
HEJIOCTATOYHOCTh | HETOYHOCTH, 3HAHUSIMH.
3HAHUH, TIO ALY 3aTPyJHCHHUS TIPH
MoKazaTeJiei, AHAJIMTUYECKUX
oOyuatomuiics oTeparusx.




12

UCTIBITHIBACT
3HAYUTEIIbHBIE
3aTpyAHEHUs IpU
OIIEPUPOBAHUH
3HaHUSIMH U TIPH
UX NIepeHoce Ha
HOBBIE CUTYalUH.

yMeThb:
PUMEHSTh
3HaHUS 10
(hus3mke K
PEIIEHHIO
MPAKTUIECKUX
3ajay,
UCTIOJB30BaTh
MaTeMaTHYECKUM
anmnapar npu
BBIBOJE
(hmzmueckux
3aKOHOB,
[UTAHUPOBATH U
BBITIOJIHSTD
yuebHOoe
IKCIIEPUMEHTAIILH
oe u
TEOPETUIECKOE
HCCIIEA0BaHNE
¢duznueckux
SIBJICHUIN

OOyuaroruiics He
yMEET WJIH B
HEJIOCTATOYHON
CTENeHH yMeeT
MPUMEHSITh
3HAHUS 1O
¢duzuke K
pEIICHHU0
MPAKTHIECKUX
3aja4,
WCTOJIh30BaTh
MaTeMaTHYCCKUN
ammapar npu
BBIBOJIC
(u3nuecKux
3aKOHOB,
IJIAHUPOBATH U
BBITIOJTHSATH
yueOHOe
IKCIIEPUMEHTAILH
oeu
TEOpPETUYECKOE
HCCIIeI0BaHNE
(uznUecKuX
SIBJIEHUN

OO0yyarommuiics
JEMOHCTPHPYET
HEIOoJIHOe
COOTBETCTBHE
CJIe Iy FOIINX
YMEHUU:
MPUMEHSThH 3HAHUS
o usuke K
PpEIIeHHIO
MPAKTHYECKUX
3amad,
UCIIONIb30BaTh
MaTeMaTHYECKU I
anmnapar npu
BBIBOJIE
(bu3nyecKuX
3aKOHOB,
TJTAHUPOBATh U
BEITIONHSTD
y4aeOHOe
SKCIIEPUMEHTAIIbH
oe u
TEOpPETUYECKOE
HCCJIeIOBaHNE
bu3nyecKux
SIBJICHUM.
Jomyckatorcst
3HAYUTEIEHBIC
OIINOKH,
MPOSBISACTCS
HEI0CTATOYHOCTh
YMEHUH, 110 pALy
MOKa3aTeleH,
obOyJaromnuiics
WCIIBITBIBACT
3HAYUTEIEHBIC
3aTpyIHEHUS IIPU
OTepUPOBAHUU
YMCHHSIMH IIPH UX
MepeHoce Ha
HOBBIC CHTYaI[HH.

OO0yyarommuiics
JIEMOHCTPUPYET
YaCTHUYHOE
COOTBETCTBHE
CIIEYIOIINX
YMEHUU:
NPUMEHSTh
3HAHUS MO
¢busmuke K
pEeIIeHunI0
IPAaKTUYECKUX
3ajad,
MCIOJIb30BaTh
MaTeMaTHYEeCKUN
anmapar npu
BBIBOJIE
(bu3nYeCKuX
3aKOHOB,
IUTAHUPOBATH U
BBITIOJIHSTD
yaebHoe
9KCTIEPUMEHTAIIBH
oe u
TEOpeTUIECKOoe
WCCJIeIOBaHNE
(hU3UIeCKIX
SIBJICHUM. YMEHU
OCBOCHBI, HO
JIOITyCKAIOTCS
HE3HAUUTEIbHbIE
OIIHOKH,
HETOYHOCTH,
3aTpyTHEHHS TIPU
AHAIUTHYECKUX
ornepauusix,
MepeHoce yMeHUi
Ha HOBBIE,
HECTaHAapTHBIE
CUTYalUH.

OO0yuaromuiicst
JEMOHCTPHPYET
MOJTHOE
COOTBETCTBHE
CIIeTYFOIIINX
YMEHUU:
MIPUMEHSITh
3HaHUS 110
¢duznke x
PpEIIeHHIO
MTPaKTHIECKUX
3amad,
HCIOJIB30BATh
MaTeMaTHYECKUN
amnmapar npu
BBIBOJIC
(duznyecKux
3aKOHOB,
IIJIAHUPOBATH U
BEITIOJHSTh
yuebHoe
9KCIEPUMEHTAILH
oeu
TEOPETUYECKOE
HCCIIeI0BaHNE
(hu3mIecKuX
SIBJICHUM.
CB00OOIHO
orepupyeT
puoOpEeTEHHBIMU
YMCHHSIMH,
MPUMEHSCT UX B
CUTYAIIUSX
MOBBIIICHHON
CJIOXHOCTH.
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BJIA/IETh: Ob6yuaromutiics He | OOydaromuiics Oo6yuaromuiics OOyuarommuiics B
CHCTEMOI BIIAJICET TN B BJIa/ICE€T CHCTEMOW | YaCTUYHO BIIAJIEET | TIOJTHOM OObEeMe
TEOPETHIECKUX HEJI0CTaTOYHOMN TEOPETHIECKUX CHUCTEMOM BIIAJICET
3HAaHHH TI0 CTENIeHH BIIaIeeT | 3HAHWH 10 TEOPETHIECKUX CUCTEMOI
¢dusuke, cucTeMoin ¢busuxe, 3HaHUH 1O TEOPETUUECKUX
METOAOJIOTUEH U | TEOPETUYECKUX METOAOJIOTHEH U ¢dusuxe, 3HaHUi 10
METOdaMM 3HAHUM 10 METOJdaMM METOJ0JIOTHEN U (uzuke,
(uzrueckoro ¢du3suke, (u3nYecKoro METOaMHU METO/I0JIOTHEH 1
IKCIIEPUMEHTA, METOJIOJIOTHEH U | DKCTICPHIMEHTA, ¢duznIecKoro METOIaMH1
HaBBIKAMHU METOIaMHU HaBBIKAMU IKCTICPUMEHTA, (uznveckoro
permIeHus (n3nIecKoro pemreHus HaBBIKAMHU 9KCIIEPUMEHTA,
KOHKPETHBIX JKCIIEPUMEHTA, KOHKPETHBIX 337124 | pPelIeHHs HaBBIKAaMHU
3a]la4 U3 pa3HbIX | HaBBEIKAMU 13 pa3HbIX KOHKPETHBIX peleHHs
obyiacTeil GU3UKU | peuieHus oOnacteil GU3MKK | 3a7a4 U3 Pa3sHbIX | KOHKPETHBIX
Ha YpOBHE, KOHKPETHBIX Ha YPOBHE, obnacreii pu3nku | 3a7a4 U3 pa3HbIX
COOTBETCTBYIONLIE | 337a4 U3 pa3HbIX | COOTBETCTBYIONIEM | HA YPOBHE, obnacTei GU3NKU
M TpeOOBaHUAM obrnacteil Gpu3uKH | TpeOOBAHUIM COOTBETCTBYIOIIE | Ha YPOBHE,
obmenpodeccron | Ha ypoOBHE, obmenpodeccron | M TpeOOBaHUSM COOTBETCTBYIOIIIC
aJTHHOM COOTBETCTBYIOIE | aTbHON obmenpodeccron | M TpeOOBaHUIM
ITOATOTOBKH M TpeOOBaHUSIM MOATOTOBKHU aJTbHON oOmenpodeccnon
OakanaBpa 1o obmenpodeccron | GakaaBpa 1mo MOITOTOBKHU aTBHOUN
HaITPaBIICHUIO aNBHOMN HaIpaBJICHUIO B OakanaBpa 1o MOJIrOTOBKH
MOJIrOTOBKH HETIOJHOM HampaBJICHUIO, OakaJiaBpa 1o
OakasaBpa 1o o0beme, HaBBIKA OCBOCHBI, | HaNpaBJICHUIO,
HaIpaBJICHUIO JIOTTyCKAIOTCS HO JIOMYCKAIOTCSL | CBOOOJHO
3HAYHUTEIEHBIC HE3HAYUTEIbHbIC | IPUMEHSIET
OIINOKH, OIINOKH, TTOTyUYCHHBIC
MIPOSIBIISETCS HETOYHOCTH, HaBBIKH B
HEJOCTATOYHOCTh | 3aTPYAHEHHS IPU | CUTYaIHsIX
BIIQJICHUS aHAJUTUYECKHIX MOBBIIIEHHOH
HaBBIKAMU I10 orepauusx, CIIO’KHOCTH.
psiiy mokaszatesei, | mepeHoce yMeHHH
OOyuaromuiics Ha HOBEIE,
UCTIBITHIBACT HECTaHIapTHBIE
3HAYUTEIbHBIC CUTYyaInH.
3aTpyTHEHUS IIPU
MPUMEHEHUH
HABBIKOB B HOBBIX
CUTYalHsIX.
IIlkanbl OLEHNWBAHUS Pe3yJbTATOB IMPOMEKYTOUYHONH aTTecTAIMM H HX
onmucaHue:

Dopma npomesrcymouHol ammecmayuu: 3auem.

[IpomesxyTouHast arTectanus 00yJaromuxcs B GpopMe 3a4€Ta MpOBOJIUTCSA IO
pe3yibTaTaM BBIMIOJHEHUS BCEX BUJIOB Yy4yeOHOW paboThl, NPEeTyCMOTPEHHBIX
y4e€OHBIM IIJIAHOM MO JAAHHOW AMCIUIUIMHE (MOJYJII0), MPU 3TOM YUYUTHIBAIOTCS
pe3yJbTaThl TEKYLIErO0 KOHTPOJISI YCIEBAEMOCTH B TedeHue cemectpa. OneHka
CTENEeHH JOCTMXKEHUsI OOYYalOIMMUCS TUIAHUPYEMBIX pe3yJbTaTOB OOyUYEHUS I10
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JTUCIUIUIMHE (MOJYJII0) TPOBOJIUTCSA TMpENojaBaresieM, BEAYIIUM 3aHSITHS TIO0
JUCHUILIHHE (MOIYJII0) METOJIOM 3KCIIEPTHOM OlleHKH. [1o nToram npoMeKyTo4HoM
aTTECTAIlMU TI0 AUCIUIUIHHE (MOIYJII0) BBICTABIICTCS OIEHKA «3aUTEHOY» WM «HE
3a4TEHOY.

K npomeosxcymounou ammecmayuu 0onyckaromcs moabKo CHyOeHmbl,
8bINONHUBWUE B8Ce BUObL YUeOHOU pabombl, npedycMOmpeHHvle pabouel
npozpammou no oucyuniure « Pusuxka 6 npou3zo0CMEEHHbIX U MEXHON02UYECKUX
npoyeccaxy (ycnewHo 8bINOIHUGUIUE U 3aUUMUBLILE 6Ce 1aO0pamopHble pabomul)

Hlxana
Onucanue
OLICHUBaHUA

BrinonHens! Bce BUABI yueOHOU paboThl, PelyCMOTPEHHBIE yUeOHBIM ITJIaHOM.
CTyZeHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHI, HABBIKOB
NPUBEJICHHBIM B TaOJMIax TOKa3areled, ONepupyeT NPHOOPETCHHBIMU
3auTeHo 3HaHUSIMU, YMEHUSIMU, HAaBBIKAMH, IPUMEHSAET UX B CUTYAlUSAX MMOBBIIIEHHON
cnoxHoctd. [Ipu 3TOoM MOryT OBITH JONYIIEHBl HE3HAYUTENbHbIE OLINOKH,
HCTOYHOCTHU, 3aTPYAHCHUA IMTPU AHAIUTUICCKUX OICpaluiax, IICPCHOCE 3HAHUM
Y YMEHUI Ha HOBBIE, HECTAHJAPTHHIC CUTYALINH.

He BemosHeH onuH wiam Oojiee BUAOB y4eOHON pabOTHI, PEIyCMOTPEHHBIX
yaeOHbIM T1aHOM. CTYACHT IEMOHCTPUPYET HETIOJTHOE COOTBETCTBUE 3HAHUH,
H YMEHUH, HABBIKOB IPHBEICHHBIM B TaOJHWIAX IOKa3aTelel, JOMyCKarTCs
© 3aUTEHO 3HAYUTCIBbHBIC 0HII/I6KI/I, IPOABJIACTCA OTCYTCTBUC 3HaHHI>i, YMCHHﬁ, HAaBBIKOB
1o psany HOKaSaTCJIef/'I, CTYACHT HUCHBITBIBACT 3HAYUTCIIBHLIC 3aTPYAHCHUA TIPU

OINICPpHUPOBAHNHU 3HAHUAMU U YMCHUAMMU IIPU UX IICPEHOCC HA HOBBIC CUTYAILINU.

Dopma npomeHCymouHoll ammecmayuu: IK3ameH.

[TpomexyTouHast aTrectamnus o0yJaronmxcs B opMe dK3aMeHa MPOBOIUTCS
10 pe3yJbTaTaM BBITIOJIHCHHS BCEX BUIOB y4eOHOW pabOThI, MPeayCMOTPEHHBIX
y4eOHBIM IIJIAHOM TI0 JAaHHOW JHMCIUIUIMHE (MOJIYJIIO), TIPU 3TOM YYUTBIBAIOTCS
pe3yNbTaThl TEKYIIETO KOHTPOJSI YCIIEBa€MOCTH B TedeHue cemecTpa. OleHka
CTENEHU JIOCTHKEHUS OOYYAIOIIMMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOYYCHHSI I10
JTUCHUIUIMHE (MOJYJII0) MPOBOJAUTCA IMpPENoJaBaresieM, BEAYIIUM 3aHSITHS IO
JTUCIUTUIMHE (MOIYJII0) METOZIOM DKCIIEPTHOM o11eHKH. [0 uToram npomMexxyTouHon
aTTeCTalui 1O JUCHUIUIMHE (MOMIYJIIO) BBICTABISAECTCS OIEHKA «OTIUIHOY,
«XOPOIIIOY, KYIOBIECTBOPUTEIHHOY WIIH «HEYIOBIETBOPUTEIILHOY.

K npomedxxcymounou ammecmayuu 0onyckaromcs moabKo CMyOeHmbl,
8bINONHUBWUE 6Ce BUObL YUeOHOU pabombl, npedycMoOmpeHHvle pabouet
npozpammou no oucyuniure « Pusuxka 6 npou3zeo0CMEEHHbIX U MEXHON02UYECKUX
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npoyeccaxy (YCnewHo Hanucasuiue KOHMPObHble padombvl, BbINOJHUBWIUE U
3awumueuiue 1abopamopHvie pabomoi)

IlIkana ouenueanus Onucanue

Buinonnenvt  6ce  6uovt  yuebHOU pabomwvi, NPeOyCMOMpeHHble
yueonvim naanom. CmyoeHm OeMOHCmpupyem CcOOmeemcmeue
3HAHUU, YMEeHUl, HABbLIKO8 NPUGEOEHHbIM 8 MAbIUYax nokazameretl,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMY, VMEHUAMU, HABbIKAMU,
Lo NPpUMEeHsIem UX 8 CUmyayusix nosblueHHou croxchocmu. Ilpu smom
Mocym Obimb OONYyWeHbl He3HAYUMenbHble OWUOKU, HEeMmOYHOCHU,
3ampyOHeHUst npu AHATUMUYECKUX ONepayusix, nepeHoce 3HaAHull u

ymeum? Ha Hoeble, HecmaHOapmele cumyayuu.

Buvinonnenvt 6ce 6udvi  yuebHot pabomsel, npedycMompeHHbvie
yueonvim — naanom.  Cmyoenm — OeMOHCmpupyem  HenoHoe,
Xopowio npasuibHoe  COOmEemcmeue  3HAHUU,  YMeHUl,  HABbIKOG
npugedeHHbiM 6 mabiuyax noxazameineu, 160 eciu npu 3mMom Ovliu
oonyujenvl 2-3 HecyujecmeenHble OUUOKU.

Buinonnenvt  6ce 6udvt  yuebHoU pabomvi, NpedyCMOmMpeHHble
yueonvim naanom. CmyoeHm OeMOHCMpUpyem CcOOmeemcmasue
Yoosenemeopumenvho | 3uanuil, 8 KOMOPOM 0C8eUeHA OCHOBHASL, HAUOONEe BANCHASL YACTD
Mamepuana, HoO Npu SMoOM OOnyuweHa 0OHA 3HAYUMENbHA OWUOKA
UU HEMOUHOCMb.

He e6vinonnen o0o0un unu Oonee 6udog yuebHou pabomui,
npedycMompeHusix yueonvim nianom. CmyoeHm oOemoHcmpupyem
HenoiHoe coomeemcmaue 3HaHull, yMeHull, Ha8blK08 NPUBEOCHHbIM 8
mabauyax noxazamenetl, OONYCKAIOMCA 3HAYUMENbHbIE OUUOKU,
HeyoosnemsopumenvHo . N

NPOAGNAEMCA OMCYMCmeue 3HAHUL, YMEeHUl, HABbIKO8 NO psdy
nokasameret, cmyoeHm UCnblmvleaem 3Ha4umebHbvle 3ampyOHeHUs
npU ONepupoOBanuy 3HAHUAMU U YMEHUSMU NPU UX NEPEHOCEe HA HOBbLE

cumyayuu.

®oH/ OIEHOYHBIX CPEJCTB MPEICTAaBICH B MNPUIOKEHUAX 1 u 2 k pabouei
porpaMmme.

7. YueOHO-MeTOAuYeCKOe U HH(POPMALIMOHHOE o0ecreueHmne
JTUCIHHUILINHBI.

a) OCHOBHAs JIUTepaTrypa:
1. T.U.Tpopumosa, «Kypc duzukm», 2012.
2. A.I' Yeptos, A.A.BopoOréB, «3agaunuk no ¢pusukey», 2008.
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0) 1ONMOJIHUTEIbLHAS JIUTEepaTypa:

1. H.I1.Kanamnukos, M.A.CMonasipeB «OcHoBbI pusukm» Tom 1, 2003, DbC
«3parenscTBo JIaHBY

2. H.K.T'acuukos, C.B. Konsuios, M.B. Kopsiuko, C.1. CorocToBa «MexaHnka
1. ITpaktuxkym» 2019, Mocnonurex

3. C.H. CorocroBa, M.B. Kopsuxko, C.B. Konsuios, H.K. I'acaukoB «MexaHunka
2. Ilpaktuxkym» 2019, Mocnonautex

4. B.B. Huxeroponos, H.M. Kysnenona, JI.B. BoikoBa «295eKTpoMarHeTu3M.
JlaGopartopusiit mpakTukyM. Yacts 1» 2019, Mocnonurex

5. N.A. Kapnos, A.A. Conun, K.M. Epoxun, A.}O. My3bruka «OnTuka, 4acTh
1. ITpaktuxkym» 2019, MocnonuTtex

6. J.LB. Bonkosa, W.A.Kapnos, A.}O.My3puka «Onruka, dYacts 2.
[Tpaktukym» 2019, Mocnonurex

B) IPOrpaMMHoe o0ecrneyeHue 1 HHTEPHET-Pecypcehl:

[IporpammHuoe obecriedeHre He NpeyCMOTPEHO.
[Tone3nble yueOHO-MeTOANYECKHE U MH(POPMALIMOHHBIE MaTepUalbl PECTABICHBI
Ha caiite: https://mospolytech.ru

8. MarepuajbHO-TeXHUYECKOE oDecriedeHne JUCIUTTUHBI.

eCneruanu3upoBaHHas y4yeOHas mnabopatopusi kKadenper «Duszmka» 1m0
mexanuke: Ayna. 11K 332, ocHamieHHas, B TOM 4HMCJI€, UCIIOJIb3yEMbIMU B TAaHHOM
paboueil mporpamme Ja0OpaTOpHBIMU ycTaHOBKaMu: «M3MmepeHue 0a30BbIX
BEIIUYUHY, «3yuenue OAITUCTUYIECKOTO MasTHUKA, «3yuenue
MaTeMaTUYECKOro MasiTHUKay», «OnpenesieHne MOMEHTa UHEPLIUW.

eCrenuanu3upoBaHHas y4yeOHas mnabopatopusi kKadenpsl «Duszuka» 1m0
anekTpomarHetusmy: aya. 11K 331, ocHamenHas, B TOM 4uciie, UCMOJIb3yEMBIMU B
JAaHHOM pabouelt mporpaMMe JIabopaTopHBIMU yCTaHOBKaMu: «3yueHne MocToBoi
cxeMbl», «VI3MepeHHe COCTaBIAIOUIIMX MArHUTHOIO TOS 3eMJd  METOAOM
HAJIOXKEHUS BHEIIHEro noJisi», «M3MepeHue cuibl, 1EMCTBYIOIIEW HA IPOBOJHUK C
TOKOM MAarHUTHOM moJje», «/3ydeHune moBejeHUsl paMKU C TOKOM B MarHUTHOM
HOJIEY.

eCnenuanu3upoBaHHas y4eOHas mnabopatopusi kKadenpsl «Duszuka» 1m0
ontuke: ayna. IIK 333, ocHamieHHas, B TOM 4HCJE, UCIOJIb3YEMBIMU B JAHHOU
paboueil mporpamme JiabopaTOpHBIMH ycTaHOBKamu: «M3mepenue ckopoctu
cBeTay, «M3ydenune sinenus uarepdepeniuu Ha ounpusme u ouzepkaie Openens»,
«3axoH Mamtocay, «ludpakius cBeTa Ha IS,

9. MeToan4yecKue peKOMEHAALUH IS CAMOCTOSATEJIbHOU padoThI
CTYJCHTOB
Tema 1. «BBenenue B pusnyeckuid 1a00paTOPHBINA TPAKTUKYM.


https://mospolytech.ru/
https://mospolytech.ru/
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CrylleHT T0>KEH MOATOTOBUTHCS K YCTHOMY OIPOCY B XO/I€ MOATOTOBKHU K
JOMYCKY K J1JabopaTopHO# paboTe, BHIMOIHUTE Ja00paTOpHYIO paboTy U
MOATOTOBUTHCS K MPEACTABIECHUIO PE3YJIbTATOB U3MEPECHUH Ha €€ 3aIUTE
Tema 2. «KunemaTuka mocTynaTesIbHOTO JBHUKEHUS».
CTylieHT TO0MKEH NOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTh 3aJa4H,
npearaeéMble Ha CEMUHAPCKUX 3aHATUSAX JJIs1 CAMOCTOSITEIbHOTO PELICHUS, a
TaKXe MOJATOTOBUTHCS K BBIIOIHEHUIO KOHTPOJIBbHOU paOOTHI.
Tema 3. «/[uHamMuKa MOCTYNATEIbHOTO JBUXKCHUS».
CTyJieHT OKEH MOATOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 3a1auH,
npejiaraeéMble Ha CEMUHAPCKUX 3aHATHUAX JJIs1 CAMOCTOSITENIbHOTO PELICHMUS, a
TaK)Ke MOATOTOBUTHCS K BBITTOJIHEHUIO KOHTPOJIHHOU PaOOTHI.
Tema 4. «PaboTta 1 s3HEprHs B NOCTyNATEIbHOM JBUKEHUUY.
CTyJlleHT 0/KEH MOATOTOBUTHCS K YCTHOMY OINPOCY UM PEIIUTh 33/auH,
npeasiaraéMble Ha CEeMUHAPCKUX 3aHATHSIX JIJIS CAMOCTOATENIBHOTO PEIICHMUS], a
TaK)Ke MOATOTOBUTHCS K BBHITTOJIHEHUIO KOHTPOJIHHOM paOOTHI M K BHITIOJHEHUIO U
3allUTe JBYX JJa0OpaTOPHBIX padoT.
Tema 5. «KnHemaTuka BpamaTeabHOTO JBHKCHUA.
CrylleHT TOMKEH MOATOTOBUTHCS K YCTHOMY OIPOCY UM PELIUTh 3a]a4H,
npearaeMble Ha CEMUHAPCKUX 3aHATUSAX JJIsI CAMOCTOSITEILHOTO PELICHHUS.
Tema 6. «/lnHamMuKa BpamaTeIbHOTO JBUKECHUSY.
CrylleHT TOMKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTh 33]a4H,
IpeAIaraéMble Ha CEMUHAPCKUX 3aHATHUIX JIJIS1 CAMOCTOATENIBHOTO PELICHUS, a
TaKXe MOJATOTOBUTHCS K KOHTPOJIBHOM paboOTe M K BBIMOJHEHUIO U 3aIIUTE
1abopaTOpHOU PadOTHI.
Tema 7. «HanpsskEHHOCTD 3JEKTPOCTATUYECKOTO TTOJIS».
CryleHT T0/KEeH MOATOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 3a1auH,
IpeIaraeéMble Ha CEMUHAPCKUX 3aHATUSAX JJISI CAMOCTOSITEILHOTO PELICHHS.
Tema 8. «IloTeHIMaN IEKTPOCTATUYECKOTO OIS,
CTyJieHT I0JKEH OATOTOBUTHCS K YCTHOMY OIPOCY M PEIIUTh 3aJ1a4H,
IpearaéMble Ha CEMUHAPCKUX 3aHATHUAX JJIs1 CAMOCTOSITEIbHOTO PELICHUS, a
TaK)Ke MOATOTOBUTHCS K KOHTPOJILHOM paboTe.
Tema 9. «/IudnEKTPUKN U TPOBOAHUKH B DJIIEKTPOCTATUKE.
CTyJieHT OKEH MOATOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 3a1auH,
npejyiaraéMble Ha CEeMUHAPCKUX 3aHATHUSX JIJI1 CAMOCTOSITEIbHOTO PEIICHUSI.
Tema 10. «3aKOHBI TOCTOSSHHOTO TOKa».
CryJieHT 0KEH MOATOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 3aJ1auH,
MpearaeéMble Ha CEMUHAPCKUX 3aHATUAX JJIs1 CAMOCTOSITEIbHOTO PELICHUS, a
TaK)Ke MOJATOTOBUTHCS K KOHTPOJILHON PabOTE M K BHITIOJHEHUIO U 3aIIUTE
1a60paTopHOi PabOTHI.
Tema 11. «Maraetusm».
CTylleHT TOMKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTh 3a]a4H,
IpeayiaraéMble Ha CEMUHAPCKUX 3aHATHUSX JIJIS1 CAMOCTOATENIBHOTO PELICHMUS], a
TaKXe MOJATOTOBUTHCS K KOHTPOJIBHOM paboTe 1 K BBITIOJHEHUIO U 3aIUTE TPEX
1ab0paTOPHBIX PadoT.
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Tema 12. «DneKkTpoMarHuTHas UHYKIHASI».
CTylieHT 0KEH OArOTOBUTHCS K YCTHOMY OIPOCY M PEIIUTh 3a1auH,
npejjiaraéMble Ha CEMUHAPCKUX 3aHATHSIX JIJIS CAMOCTOSATENIBHOTO PEIICHHUS, a
TaK)Ke MOATOTOBUTHCS K KOHTPOJILHOM padoTe.

Tema 13. «YpaBHeHuss MakcBeiia».
CryJieHT T0JKEH MOATOTOBUTHCS K YCTHOMY OIPOCY.

Tema 14. «kKonebanusi».
CTyneHT 10KEeH MOATOTOBUTHCS K YCTHOMY OMPOCY M PEIIUTh 33a4H,
npejyiaraéMbie Ha CEMUHAPCKUX 3aHATHUSAX JIJI1 CAMOCTOSITEIbHOTO PEIICHUSI.

Tema 15. «BosHbI».
CTyaeHT N0KEeH MOATOTOBUTHCS K YCTHOMY OTPOCY M PEIIUTh 33a4H,
npejiaraeMble Ha CEMUHAPCKUX 3aHATHSIX JIJI1 CAMOCTOSATEIIBHOTO PEIICHHUS, a
TaK)Ke MOATOTOBUTHLCS K KOHTPOJIBHOW PabOTE M K BHITIOJHEHUIO H 3aIUTE
1abopaToOpHOU PadOTHI.

Tema 16. «atepdepenuus».
CTyleHT OKEH MOATOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 3a1a4H,
npejyiaraéMble Ha CEeMUHAPCKUX 3aHSITHUSX JIJI1 CAMOCTOSITEIbHOTO PEIICHUSs, a
TaK)Ke MOJATOTOBUTHCS K KOHTPOJILHON PabOTE M K BHITIOJHEHUIO U 3aIIUTE
1a60paTopHOM PabOTHI.

Tema 17. «/Iudpakums».
CTyaeHT N0KEeH MOATOTOBUTHCS K YCTHOMY OTPOCY M PEIITUTh 33a4H,
npejyiaraeMble Ha CEMUHAPCKHUX 3aHATHSX JIJI1 CAMOCTOSATEIIBHOTO PEIICHHUS, a
TaK)Ke MOATOTOBUTHLCS K KOHTPOJIBHOW PabOTe M K BHITIOJHEHUIO H 3aIHUTE
1abopaTOpHOU PadOTHI.

Tema 18. «Ilonspuzanusi».
CryleHT T0/KEeH MOATOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 3a1auH,
npeyiaraéMble Ha CEeMUHAPCKUX 3aHATHUSIX JIJIS CAMOCTOSATENIBHOTO PEIICHUS, a
TaKKe MOATOTOBUTHCS K KOHTPOJIBHOM paboTe 1 3ammmTe J1abopaTOpHOM padOTHI.

10. Meroanuyeckre peKOMEHAAUMHU 1JIA MPernogaBaTeis

KonTponbHuble paboThl MUIIYTCS HAa CEMUHAPCKUX 3aHATUAX. Bpems
HalMCaHMUsl KaXXJ0M KOHTPOJIBHOW pPAOOTHI JOIKHO cOCTaBiATh 20 MUHYT.
Kpurepun OLEHKHM KOHTPOJIBHOM pabOThl B COOTBETCTBUM C MYHKTOM 6.1.2
cienyrwlue: 2 — peleHre 3aaaun (pakTUYeCKu He HayaTo; 3 — pelleHue HayaTo,
HAIMCaHbI PABUIIbHBIE HCXOAHBIE (DOPMYJIbI, HO OTCYTCTBYIOT BBIBOJIbI U3 HUX; 4 —
peleHne ecrb, HO C HEAOYETaMM, HAIpUMEp, IPU HAIWYUU IPABUIBHOIO
000OCHOBaHHOTO OTBETa B OOIIEM BUJE JOMYLIEHbI BEIYUCIUTEIbHBIE OUIUOKH; 5 —
MOJIy4Y€H MPaBUWIbHBINM 00OCHOBAHHBINA YHUCIECHHBIN OTBET.

YCTHBIM ONPOC MPOBOAUTCS HA JICKUMOHHBIX U CEMUHAPCKUX 3aHATHUAX B
BUJI€ JUCKYCCHH 110 MPEIIaraéMbIM BOIIPOCAM U SIBJISIETCS HHTEPAKTUBHOM hopmoit
nposeneHus 3aHaTust. OH goipkeH 3aHuMarh He MeHee 30% BpeMeHU JEKIIMOHHBIX
3aHATUN U He MeHee 30% BpeMEHM CEMHHAPCKUX 3aHATHNA. Bompocs! 1 yCTHOTrO
OIIpoca JKElaTeabHO JOBECTHU 10 CTYIEHTOB 3apaHee, 10 JIEKLIMOHHOIO U3J105KEHUS
maTepuana, TaK, 4YTOObl OHHM CMOTJM CaMOCTOSITEIbHO TOATOTOBUTHCA K
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npoBeAeHUI0 AucKkyccuu. [Ipyu OleHKe JIEKTOP JIOKEH YUYUTHIBaTh aKTHBHOCTh
CTYAEHTOB M PE3YyJbTaTUBHOCTh MX OTBETOB. llocime KaxkIoW [OHCKyCCUH
ompenelisieTcsl rpynna CTyASHTOB, MOKA3aBIIMX HAWIy4ylIui pesyibtar. Kpome
ATOT0, YCTHBIN OMPOC MPOBOJIUTCS TIPH JOMYyCKe K JJabopaTopHoil padore. B aTom
cily4yae pe3yJibTaT OIIEHUBACTCS IO JABYXOATbHOM IiKaie: 3a4éT-He3auér. Jlo Tex
1op, Moka He OyJIeT MOoJydeH 3a4€T, paboTa HE MOKET CUYUTATHCS 3aALTUIIEHHOM.
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[Tpunoxenue A.

CprKTypa N COACPKAHUC JUCTHHUITIINHBI «Pu3zukKa B NMPOM3BOJACTBCHHBIX U TEXHOJOIHYIECCKHUX IMpoHeccax»

I10 HAIIPaBJICHHUIO IIOATOTOBKHU

15.03.01 «MamnHOCTPOCHHE)

[Tpodunbs noaroToBKU

«MamuHbI M TEXHOJIOTHH OﬁpﬂﬁOTKI/I MaTEpHUaJI0B JaBJCHUEM)>

(OaxamaBp)

Ounas popma o0ydeHHs

Buabi yueoHoi
padoThI,
= BKJIIOYAs
Ho 2l a
Me 3 S 5| CaMOCTOSITE/lbHYI0 DopMbI ATTECTAIUHU
ba Paznen = | & S| padory cryaeHToB,
[<P]
Tem O | = 8| uTpyroeMKoCTb B
gacax
J [I/C|Jad |CPC|3JIP| T | P [ KP|YO| D |3
BBenenue B pusnueckuii
JIa00paTOPHBIH MPAKTUKYM.
[IpsiMble W KOCBEHHBIE (hU3UUECKUE
n3MmepeHust. O0paboTKa pPe3yILTATOB
1 peris. L op pesy 1| 14 4 | 4 | + +
U3MEpPEHUN ©  OIKCIIEPUMEHTATbHBIC
HOI‘peHIHOCTI/I
Brimonnenune nabopatopHoil paboThI
«3mepeHne 6a30BbIX BEITUYMHY




KunemaTnka nocrynarejabHoOro
JBUKEHUSA

Ousznueckuid BekTop. [loHsTHe oprTa.
Teopus otHocuTenbHOCTH ['anunes.
[TonoxkeHne u ero OTHOCUTEIBHOCT.
TpaekTopusi MaTepHalbHOM TOUKHU.
Conpukacaromasicss IUIOCKOCTh U
COIIPUKACAIOIIASICS OKPYXHOCTb.
DJleMEHTapHOE  IEepPEMEIICHHE U
ANEeMEHTapHbld  IyTh.  CKOpOCTh
NBUOKEHUSI U €€ OTHOCUTEIbHOCTD.
[IpuHIMIT Cynepno3nLNU IBUKECHUN.
YckopeHnue. KacarensHoe 151
HOpMaJIbHOE yCKopeHus. Jlexkaprosa
cucremMa KOOpJHHAT.
KunemaTnueckne 3aKOHbI IBUKECHUS.
[TocTynarensHoE JNBUKCHUE
abcoutoTHO TBEpaOorO Tena (ATT).

JAuHamuka MOCTYNATEeJILHOI0
ABHKEHUS

[Tonatue cunbl.  AOCOJIOTHOCTH
CHJIBl B KJIACCUYECKOM MEXAaHUKE.
[loHsATHS  paBHOAEWUCTBYOUIEW U
cocTosiHUsL TOKOoA. [lepBbiii 3aKoH
Herorona. MHepuuanbHble CUCTEMBI
orcuéra. Bropon 3akoH HeroToHA 1
3akOH  BcemupHOro - TAroreHus.
NMmnynbC M 3aKOH €ro M3MEHEHMSI.

5-6
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Tperun 3aKOH HsroTona 151
COXpPAaHEHUE UMIIyJbCa 3aMKHYTOU
cuctemsl. LleHTp Macc CHUCTEMBL.
Y 1apsl U B3pbIBBI.

3,4

Brinonnenue naboparopHoi paboThl
«3ydeHne 0amuIMCTHYECKOTO
MasITHHKa»

5-8

Pa0ora u 3Heprus B
MOCTYNATEeJIbHOM JIBHKEHUHU
[lonsitue CHJIOBOTO TIOJISI.
OnemeHTapHasi pabora u pabora Ha
KOHECYHOM MepEeMEICHUH.
Mormnocts. Kunetudeckass sHeprus
U 3aKOH €€ u3MeHeHus. Teopema
Kénura. IloreHmuanbHBIE CHIIOBBLIC
nojsi WU TMOTEHUHAIbHASI DSHEPTUSL.
3aKOH HM3MEHEHHS IMOTEHIIHMAIbHON
SHEPTHUH. HenoTenuunanbHbie
CUJIOBBIE TOJISL. ITone cuJ
CONPOTHUBJICHUS Kak npumep
HETOTEHIIMAIBHOI'O CHJIOBOT'O IIOJIS.
Mexanuueckas >HEpPrus M 3aKOH €€
U3MEHEHUA. KoHcepBaTtuBHbI€
CHCTEMBI.

7-10

BrimontaeHne 1abopatopHOi paboThI
«3yueHue MaTeMaTH4ECKOro
MasiITHUKa»

9-12
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Kunemaruka BpalIaTeJIbHOI0
JABHKEHUSI

DJleMEHTapHbIl yrojl MOBOPOTa U
yriioBass CKopocThb. CBSI3b MEXAY
AJIEMEHTAPHBIM YIJIOM IOBOPOTa M
3JIEMEHTAPHBIM MEPEMEIICHUEM.
CBsi3b MEXIy YIJIOBOM W JIMHEHHOMN
CKOpPOCTSIMH. YTJIOBOE YCKOPEHHUE.
KacarensHoe u HOpPMAaJIbHOE
YCKOpPEHUSA BO BpaIllATEIbHOM
JIBUKCHHHU. BpamarensHoe
nemwxenune ATT. CootHoulenue
MEKITY BpalaTeaIbHbIM u
NOCTYNAaTEIbHBIM JBUKECHUSIMHU.

11-
12

JAnHaMuka BpamaTeJabHOro
JABHKEHUSI

MoOMEHT UMITyJIbCa U MOMEHT CHJIBI.
3aKkoH U3MEHEHUSA MOMEHTA
UMITYJIbCA. OTHOCHUTENIBHOCTD
MOMEHTa UMITyJIbCA. MowmeHT
UMITyJIbCa M YIJOBasi CKOPOCTb.
MomeHT UHEPLHUH. OcHoBHOE
ypaBHEHHE JTUHAMUKH
BpamarenbHoro jBwxeHus ATT.
OceBrle MOMEHTEI HUHEPIUU
HEKOTOpbIX Tel. Teopema LlIterinepa.
Pabora u kuHeTHUeCcKasi YHEPTUS BO
BpallaTeIbHOM JIBH>KCHUHU.

18
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[Ipeneccus. Awnanorus MEXTy
MOCTyNaTeIbHBIM M BpaliaTeIbHbIM
JBAKEHUSIMU.

Brinonnenne nabopatopHoi paboOThI
«OmnpenereHne MOMEHTA HHEPLIUN»

13-
18

Uroro no 1 cemecTpy:

18

18

36

Hanpsxénnoctb
3JIEKTPOCTATHYECKOIO MOJISI
DIIEKTPUYECKHM 3apsA]l KAK UCTOYHUK
3JIEKTPOCTATUYECKOr0 TMOJsA. 3aKOH
Kyiona. [TpuHUIHATIBL
OJIM3KOACHCTBUS U JAITBHOICUCTBHUS.
[Tonsatue (bu3nuecKoro OJISL.
DIIEKTPOCTATUYECKOE  MOJIE  KakK
YaCTHBIN CiTydail (GPU3NIECKOTO TOJIS.
MareMatuueckre Mojsi Kak crocoo
ONMCAHUA HENPEPHIBHO
pacnpenenéHHon MaTepuu.
Hanpsxkénnocts KakK CUJIOBas
XapaKTEPUCTUKA  BJIEKTPUUYECKOTO
nons. [lpuHnun — cynepno3uiuu
DJIEKTPUYECKUX oJen B
OPUMEHEHUM K  HanpsKEHHOCTH.
[Tomne JTATOJIAL. Ocobennoctu
CUJIOBBIX JUHUN OJISI
HANPSHKEHHOCTH
ajeKTpocTaTuueckoro mnoisa. IloTok
BEKTOpa Hanpsik€HHOCTH. Teopema

1-4
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Octporpanckoro-'aycca (OI') B
BakyyMme. lIpumenenne teopemsr O
IS pacué€ra HaIpPsKEHHOCTH
pacrpenenEéHHbIX HCTOYHHUKOB.

10

Brimonnenue naboparopHoit paboThl
«/3yyeHne MOCTOBOM CXEMBI»

1-4

IHoTeHnmaJ 3JIeKTPOCTATUYECKOTO
NoJIf

[ToTeHmanbHOCTH
AIEKTPOCTATUYECKOTO OIS,
[loreHuman Kak HSHEpreTuYecKas
XapaKTEePUCTHKA
aneKTpocTaruueckoro mnomusa. Cssb
MEXKY HaIpPsKEHHOCTHIO u
MOTEHIIAAIOM. [TpuHIMI
CYNEPIIO3UIIMKA BJIEKTPOCTATHUECKUX
MoJjiell B MPUMEHEHUHU K MMOTEHIINAITY.
Hanpsixenue. Pabota
ANEKTPOCTATUYECKHUX CHUII Ha
nepeMeleHny MPOOHOTO  3apsija.
DHEPrusi CUCTEMBI 3aPsiJIOB.

5-6

11

Brinonnenne naboparopHoi paboOThI
«M3mepenune COCTAaBJISIFOLITUX
MAarHUTHOTO TOSl 3€MJId METOJ0M
HAJIO’KCHUSI BHEITHETO TIOJIS»

JIM3JIeKTPUKA M TIPOBOJAHHUKH B
3JIEKTPOCTATHKE

7-10
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Jlusnexrpuueckas cpena.
[Tossrpusanus. Jnanexrpuyeckas
BocnpuuMunBOCTh. Teopema OI' B
JIMJICKTPHKE. Jusnexkrpudeckas
TPOHUIIAEMOCTb. DIEKTPUIECKOE
cmemienue (uHaykuus). Ilonsitue
AJICKTPOCTATUYECKOTO IPOBOJTHHUKA.
Pacnpenenenne 3apsga 1o ero

IIOBEPXHOCTH. DJIEKTpUYECKAs
€MKOCTb YEAUHEHHOI'O NPOBOIHUKA.
B3anmnuas €MKOCTh JIBYX
ITPOBOJTHUKOB. Konpaencaropsi.

DHeprus IEKTPUIECKOTr0 HOJIsl.

10

3aKOHBI MOCTOSIHHOTO TOKA

Bexrop minotHocTy Toka. Cuia Toka.
3akon Oma B nuddepeHmanbHoOMu
dbopme. VYaenbHOE COMPOTUBICHUE
cpeabl. 3akoH OMa B MHTETrpalibHOU
dopme. ComnpoTUBIICHHE ydYacTKa
nenu.  DJIEKTPOABUKYINAs  CHUJIA
(BJAC) yuactka. 3akoH Jlxoyis-
Jlenma B UWHTErpallbHOM HW B
nuddepeniranbHoi popmax.

12

11

Brinonnenue nabopaTopHoil paboThI
«3MepeHune Cuibl, IEHCTBYIOIIEH Ha
NPOBOJHUK C TOKOM MAarHUTHOM
oJje»

9-12

26



11

Marnerusm

MarauTtHoe 1noJjie ¥ ero Bo3JAeUCTBHE
Ha JBWKymmecs 3apsabl. Cuia
Jlopenna. MarautHass UWHIYKLUA.
Cuna Amniepa. MarHUTHBIA MOMEHT
1 BO3JICHCTBUE HA HErO MAarHUTHOIO
nosi. ICTOUHUKY MarHuTHOTO MOJIA.
3aKoH buo-Casapa-Jlannaca.
Maruautssblii notok. Teopema Ol qis
MarHutHoro moJig. PabGorta cumsl
Amrepa. 3akoH TIOJIHOTO TOKa U
¢usnueckas Teopema Crokca B
BaKyyMe u B MarHeTHKe.
Hanps>k€HHOCTP MarHUTHOTO TIOJIAL.
MaruutHass BOCHPUMMYHUBOCTD H
MarHuTHas MPOHUIIAEMOCTb.
JluHeitHple MarHeTuku (aua- U
napamMarHeTHKM) W HEJIUHEHHBIN
MarHeTUKU (peppomarueTukn).
HamarnnuuBanue
(beppOMarHeTUKOB: KpUBas
HayaJlbHOMN HAaMarHW4€HHOCTH,
npejeibHas U HeNpeAesbHbIC METIn
ructepesuca. JKEcTkhe W MsITrKue
MarHeTHKH.

13-
16

11

Brinmonnenue 1abopaTopHoil paboThI
«/3ydeHne TOBENCHHSI pPAMKH C
TOKOM B MarHUTHOM IIOJIE»

13-
18

27



12

DJIEKTPOMATHUTHASI HHAYKIUS
Bakon Papanes u npaswio JleHna.
BuxpeBoe anekTpuueckoe — moJIE.
CamouHyKIuS. IlepexonHeie
IIPOLIECCH B DJIEKTPUYECKOW LIETIH.
DHeprusi MarHUTHOTO TOJISI.

18

Htoro o 2 cemecTpy:

18

18

18

54

13

YpaBHenuss MakcBesuia
Juddepennuanbabie orepaTopbl
TEOPUH TIOJTSL. WuTerpanbHbie
TeopeMbl Teopuu Tmonst: [aycca
Crokca. [ToTennuanbHbIC U
BUXPEBBIC BEKTOPHBIC TIOJISL.
CBeneHre MHTETPATBHBIX YPABHCHHM
AIIEKTPOMAarHeTu3mMa K
muddepeHanbHbIM  YPAaBHEHUSM
Makcgeina. Tok cMeleHus..

15

BrimontaeHne 1abopatopHOi paboThI
«/3mepeHne CKOpOCTH CBETa»

14

KoJsie0anus

lMapmonunueckue KoJieOaHusl.
HuddepennmanbHoe ypaBHEHHE
rapMOHUYECKUX KOJEeOaHUNW U €ro
oO1ree pEelICHHE. BekTopHoe
IIPEACTABICHUE rapMOHHUYECKHUX
byHkiuid. Mexannueckre MasiTHUKU.
NneanbHblil KoneOaTeIbHBIN KOHTYD.

["apmoHnueckue KoJieOaHus C

3-4
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DHEPreTUYECKOW  TOYKH  3PEHUA.
3aryxaroniue KoJIeOaHus.
BrinyX1eHHBIE KOJIeOaHMUSI.
Pezonanc ammumryael.  Pe3onanc
CKOpPOCTH. AMIUIMTY/Ia TOTJIOIICHUS
Y aMIUIUTYJ1a AUCIIEPCHH.

15

BouHbl

Bo3MmyIiieHuss MEXaHUYECKOU CpEJIbl.
BonmHoBoe  ypaBHeHwUeE. BriBon
BOJIHOBOT'O YPaBHEHUS U3 YPABHECHUI
Makcsemnna. CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH.
I'apmonnueckue BosiHbl. DazoBas
ckopocTh. J/[yimHa BoJIHBI. BoiHOBOM
BEKTOD. NHTeHcuBHOCTD
rapMOHUYECKOW  BOJIHBI.  [lakeTsl
FapMOHHUYECKHX BOJH. ['pymmoBas
CKOpocThb. JlIMHA KOrE€pEeHTHOCTH.
Bpemst KorepeHTHOCTH.

5-6

16

Brinmonnenue 1abopaTopHoil paboThI
«3ydenue siBiaeHUs UHTEp(HEepeHITUn
Ha Oumpusme u ouzepkane Openens»

16

HNurepdepenuus

SIBnenue uHTEpPEpEeHLINH.
KorepeHTHbIE HCTOYHHKHU.
HeoOxoaumele u qocTaTOuHbIE
yCIJIOBUS KOT€PEHTHOCTH
UCTOYHHUKOB. MHTepepeHuus

7-10
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chepruueckux BOJIH. ONTHYESCKUM
xo/1. YcnoBust uHTEPGEPEHIIMOHHOTO
MaKCMMyMa U MUHUMYyMa. Y CIIOBUE
BpEMEHHOM KoTrepeHTHOCTH. Cxema
Onra. naTepdepeHius B TOHKUX
mnéukax. Konpa HeroToHa.
IIpocTpaHCTBEHHAs] KOTEPEHTHOCTb.

17

Brinonnenne naboparopHoi paboThI
«Jludpakius cBera Ha HISIU»

9-14

17

JAuppaxuus

Asnenue qudpakuun. [TpuHIUT
I'tolirenca-®dpenens. 30HbI
Openens. [IpsamonnuenHOCTD
pacrpoCTpaHEHHUs CBETA B
oxHOpoAHOM cpene. Audpaxius
®peHens Ha KPyIJIOM OTBEPCTHUH.

VY cii0BUE T€OMETPUYECKON ONTUKH.
Ycnosue nudpaxiuu Opaynrodepa.
Hudpakiusa Opaynrodepa Ha MIeIH
U Ha OJJTHOMEPHOU JU(PaKIIMOHHON
pemérke. Audpakuus Opaynrodepa
Ha KpucTaiax. YcinoBue Bynbga-
Bbpoarra. Paspemaromniast criocoOHOCTh
TU(PaKIIMOHHON PEIIETKHU.
AJNbTEepHATUBHOE MPUHLIUITY
['ronirenca-®Openens onucaHue
nupakuu: mapaMeTp TUPPaKIuu.
Judpakmus @paynrodepa

14

30



cxomsmuxcs BoyH. Onucanue
mudpakunn OpayHrodepa miIoCKux
BOJIH C ITIOMOIIBIO COOTHOIICHUS

HEOIPEICIIEHHOCTEN.

MMoasipusauus

[TonnepeuyHoCTH BOJIH u
MOJISIPU3ALMOHHBIE SIBJICHUSL.
Juarpamma VHTEHCUBHOCTH.

Marpuna KOrepeHTHOCTH U CTEINEHD
KOTE€pEHTHOCTH oceil. HopmanbHbie

KOOpPIMHATHI. [Tonstpuzanus B
(ha30BO-HEKOT€PEHTHBIX BOJIHAX:
HETOJISPU30BaHHBIN CBET;
IJTOCKOTIOJISIPU30BAHHBIN CBET; 3aKOH 15-
18 4 4 8
Mairoca; YaCTUIHO 18
IIOJISIPU30BAaHHBIN CBET.
[onspuzanus B ¢dazoBo-
KOTE€PEHTHBIX BOJHAX: JieBas U
npaBas AIUTUTITUYECKAS
MOJISIpU3ALUS; KpyroBas
nonsipu3anusi. ONTUYECKU aKTHUBHbBIC
cpenbl [lonsipu3aliiOHHBIE METObI:
3aKOH bprocrepa; JIBOMHOE
JYy4YENPEIOMIIEHUE; TUXPOU3M.
Brimonaenne n1abopatopHoi paboThI 15-
18 4 4
«3akoH Mamtoca» 18
Hroro 1o 3 cemecTpy: 18 | 18 | 18 | 54
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3aBenyromuii kadeapon «Duznka»

| 1.M.Crpekanuna/
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AHHOTAIIUA MPOTrPAMMBbI IMCHUATUIAHBI: «PU3HKAa B TPOU3BOJACTBEHHBIX U
TEXHOJOTHYECKHUX MPoLeccax»
IJIA HanpaBJjeHus noarorosku 15.03.01,
npopuib: «MaIMHbI M TEXHOJIOTUN 00PA00TKM MAaTEPHAJIOB J1aBJIEHUEM))

1. Ilesu 1 3a1a4u TUCHUTJINHBI

K ocHOBHBIM meJisiM OCBOCHHUS AUCHUIUIMHBI «DH3UKa B MPOU3BOJACTBEHHBIX M
TEXHOJIOTMUECKHUX MPOIleccaxy CleyeT OTHECTH:
— @opMUpOBaHUE HAYYHOTO MHPOBO33PEHHUS U COBPEMEHHOro (hU3HUUYECKOTO
MBIIUICHUS;
— mnpuoOpeTeHHe TMPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX [IJIi U3y4YEHUs
€CTECTBEHHOHAYYHBIX, 001IeNPO(ECCHOHABHBIX U CTICTIMATBHBIX TACITATIIINH
K ocHOBHBIM 3a7a4aM OCBOCHHUS JUCHUILIMHBI «DU3nKa B MPOU3BOJICTBEHHBIX U
TEXHOJIOTHYECKHUX MPOLeccax» CIEeyeT OTHECTH:
— zyuenue ob6mieit puzuku B 00bEMe, COOTBETCTBYIOIIEM KBIM(pHUKAIIMK OakaiaBpa

2.MecTo nucuunjnHbl B cTpykrype OIl

Hucrummaa «®u3uka B MPOM3BOACTBEHHBIX M TEXHOJOTHYECKUX IPOIECCAX)
otHocuTcs Kk 6a3oBoit wactu (b1.1.) 6a3oBoro mukmna (b1) ocHoBHOI oOpa3zoBaTenbHOMN
nporpammbl Oakanaspuata (OIT).

«Du3nKa B MPOU3BOACTBEHHBIX U TEXHOJOTHMUECKHX IPOIECCax» B3aUMOCBSI3aHa
JIOTUYECKU U COMIEPKATEITHHO-METOANIECKH cO ciaeayrommumu nucuurmmaamu OOIT

B 6a3zoeoti vacmu 6azosoeo yuxna (b1.1.):

— Briciias maTemaruka,
—TeopeTndeckasi MEXaHUKa,;
— DIIEKTPOTEXHUUECKHE OCHOBBI MAIIIMHOCTPOUTEIBHBIX TEXHOJIOTHMA

B eapuamusnoii wacmu 6azosozo yukna (b1.2.):

— TexHonornyeckue MalvHbl 1 000pyAOBaHUE Ui NOTydeHus uzaenuit B OM/L;

3. TpeboBanusi K pe3yJibTaTaM OCBOCHUS TUCHMUILIMHBI

B pesynbrarte nzyuenust iucuuiuingbl «Ou3rka B IpOU3BOJCTBEHHBIX U TEXHOJIOTMUYECKUX
IIPOLIECCAX» CTYCHTHI JOJKHBIL:

3HATB:

— OCHOBHBIE 3aKOHBI U TIOHATHUS (PU3UKU;

— OCHOBHBIE (PU3MUECKHE METO/IbI UCCIIEI0BAHUS

yMeTh:

— IPUMEHSATH (PU3NYECKUE 3HAHUS K PEIICHUIO MPAKTUYECKUX 3a]a4;

— UCIIOJIb30BaTh MaTEMAaTUYECKHI armapaT Ipy BBIBOAE (PU3HUECKUX 3aKOHOB;

— IUIAHUPOBaTh U BBIMOJHATH Y4Y4E€OHOE OSKCHEPUMEHTAIBHOE U TEOPETUUYECKOE
uccienoBanne GU3NIECKUX SBICHUN
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BJIA/IeTh:

— CHUCTEMOU TEOPETUUECKHUX 3HAHUH 1O (QU3HKE;

— METOOJIOTHEH U METOaMH (PU3NUIECKOTO IKCIICPUMEHTA;

— HaBBIKAMU PEIICHUS KOHKPETHBIX 3aJad W3 pa3HbIX oOyiacTeld (PU3WKM Ha YPOBHE,
COOTBETCTBYIOIIEM TPEOOBaHUSAM 00IIETPOPECCHOHATLHON TOJITOTOBKU OaKkaiaBpa.

4.00béM TUCHUNJIMHBI M BU/IbI Y4eOHO# padoThl

Bua yyeOHoM padoThI Bcero yacos Cemectp
O061ast Tpy10€eMKOCTD 288 (8 3.e.) 1,2,3
AyAUTOPHBIE 3aHATHS 144 36,54,54
(Bcero)
B Tom umncie
JIEKITUHN 36 0,18,18
IIpakTH4eckue 54 18,18,18
3aHATHS
JlaGopaTopHble 54 18,18,18
3aHSATHS
CamocTosiTeJIbHANA 144 36,54,54
padora
KypcoBas padora HeT
KypcoBoii npoekt HET
Bua npome:kyTouHOM 3auéT, 3x3ameH,
arrecTalumn IK3aMeEH
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ITpunoxenue 1 x
. . paboueii mporpamme
MUHUCTEPCTBO HAYKMU 1 BBICIIETO OBPA3OBAHIUS POCCUMCKOU ®EJNEPAIINN

DEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHUE BBICIIEI'O OBPA3OBAHU A
«MOCKOBCKHWH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUH MMOJIUTEX)

Hanpasnenue noarorosku: 15.03.01
«MammmHOCTpOEHUE»

OII (mpoduis):
«MalvHbI ¥ TEXHOJIOTUU 00pabOTKU MaTepUasoB 1aBICHUEM»
®opma o0ydeHus: ouHast

Bun npodeccronanshoii gesarensnoctu: (B coorerctBun ¢ ®I'OC BO)

Kadenpa «Duszukay

OOH/I OHEHOYHbLIX CPEACTB

IO AUMCHUIIJIMHE
«@Pu3uKa B NIPOU3BOJACTBEHHBIX H TEXHOJIOITHYECKHUX IPOIEeCcCaAx»

Cocrag: |. [1aciopt poH1a OLICHOYHBIX CPEACTB

Il. Ontucanue OlEHOYHBIX CPENICTB:
KOMILJIEKTBI KOHTPOJIbHBIX padboT (K/P)
BOIIPOCHI IO TEMaM JUCHHUILIMHEI K ycTHOMY orpocy (YO)
TeMBbI J1aOOPaTOPHBIX PabOT U MPUMEPHBIE BOMPOCH i UX 3amuThl (3JIP)
oOpaszery Ousera it SKk3aMeHa, BOIIPOCHI IS MOATOTOBKH K 3a4€Ty (3)
oOpaszery Ousera it SK3aMeHa, BOMTPOCHI IS MOATOTOBKH K 3Kk3amMeny ()

S .

CocTraBurejn:

JONEHT, K.}.-M.H. My3biuka A.1O.

Mocksa, 2022 ron
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Tabnuia 1

du3uka B INPOU3BOJACTBCHHLIX U TCXHOJOINYCCKHUX MpoHeccax
PI'OC BO 15.03.01 «MammHOCTPOCHHE)»
B nporiecce ocBoeHUs TaHHOW AUCIUIUIMHBI CTYACHT GOPMUPYET U AEMOHCTPUPYET CIeAyIomre 001enpodeccnoHabHbIe KOMIETeHIINHN
[KOMIIETEHIIMH IlepeyeHb KOMIIOHEHTOB TexHosorus @®opma  |CteneHu ypoBHeil 0CBOCHUS
IMH- D®OPMYJINPOB- dopmMupOBaHM  |OLIEHOY  |[KOMIIETEHLMI
JEKC KA 51 HOI'0
KOMIIETEHIUII  (CPeACTB
OIIK-1 |ymenue 3HATD: IeKuus, YO ba30Bblil ypOBEHb:
UCNOIL3068aMb OCHOBHBIE 3aKOHBI U MOHATUS (PU3UKU U OCHOBHBIE [camocTrosiTenbH  [3JIP, BOCIIPOM3BO/ICTBO MOJIYYEHHBIX
OCHOBHble  3aKOHbl  (PU3MYECKHE METO/IbI UCCIIEIOBAHUS. ast pabora, KP, 3BHAHUI B XOJIE€ TEKYLIETO
ecmecmeenHoHayyn  [YMeThb: CEMHHApPCKUE 3, KOHTPOJISI U TPOMEXYTOYHON
bIX OucyunauH 6 [IPUMEHATH 3HAHUS 110 PU3UKE K PELICHUIO BaHSTHSI, 6] aTTecTalluu
npogeccuonanvroli  [MPaKTUUECKUX 3a7a4, UCIOIb30BaTh BBITIOJTHEHHE [loBbIIICHHBIN YPOBEHB:
OesamenbHOCU, MaTeMaTHYECKHU anmapaT MpH BBIBOJIE (PU3HUECKUX  [TaOOpaTOPHBIX YMmenue HECTaHJIaPTHO
npuUMeHAmb Memoosbl  3aKOHOB, TUIAHUPOBATh U BBINOIHATH y4eOHOE pabot OTBEUaTh HAa IIOCTaBJICHHBIE
MamemMamu4ecko20  PKCIIEPUMEHTAILHOE U TEOPETHUECKOE BOIIPOCHI
ananuza u |uccrenoBaHue (PU3NYECKUX SIBICHUH.
MOOeNUpPOBaAtUs, Biaanern:
meopemuyecko2o U [CUCTEMOM TEOPETHYECKHX 3HaHWM 1o (QU3UKe,
OKChnepuMeHmanbhoe |[METOJNOJIOTHeH M MeToJaMu  (PU3HYECKOro
0 uccnedosanus HKCIIEPUMEHTA, HABbIKAMU pEIIEHHUS] KOHKPETHBIX
3ajlad M3 pa3HbBIX objacTel (PU3MKKM HaA YpOBHE,
COOTBETCTBYIOILIEM TpeOOBaHUSAM
00mIenmpodecCHOHANTBHOMN MOATOTOBKHU OakaaaBpa Imo
HAITDABICHWTO

**- CoxparieHust GopM OIIEHOYHBIX CPEICTB CM. B priiokeHnHu 2 k PII.




OIIMCAHUE OINEHOYHbLIX CPEJICTB
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[Ipunoxenue 2
K paboueii mporpamme

Hepeqeﬂb OICHOYHBIX CPEACTB IO TMCHUIIJINHE «®Du3uKka B IMPOU3BOACTBCHHBIX U

TEXHOJOIHYECCKHUX MMpoieccax»

Haumenosan [IpencraBnenue
No
oC ue Kpatkas xapakrepucTrka O1eHOYHOTO CpeJICTBA OLCHOHOI'0 CPEACTBA
OLICHOYHOT'O B ®OC
KontponbHast |CpeactBo  mpoBEpKH MEHUIl  TPUMEHSTH
p pea POBEP Y P KoMmiekT KOHTPOIbHBIX
1 pabota MOJIyYCHHBIE  3HAHWS  JUISl  pelIeHHus  3aaa4 .
3aJJaHU# 110 BapuaHTaM
(K/P) ONPEEICHHOr0 THUIIA I10 TEME WIN pa3leiny
CpenctBo  KOHTPOJS,  OpPraHM30BaHHOE  Kak
crienraiibHas Oecea meaarorndeckoro paboTHHKA ¢ BoIpocs! 1o
VYcTHBIN onpoc [00ydYaromUMCHsT Ha TEMBI, CBA3aHHBIE C M3ydaeMou
2 o TeMaM/pazienaMm
(YO) NMUCHUIUIMHOM, W pPacCUMTaHHOE Ha BBISICHEHHE
. JUCITUTUIAHBI
o0beMa 3HaHMI 00YYalOUIErocs MO ONpeIeTICHHOMY
pasneiny, TeMe, IpodiemMe H T.11.
Sammrra CpencTBo TPOBEPKM YMEHHM ¥ HABBIKOB  TIO
UT
na6ople?TopH0171 MCIIOJIb30BaHUIO JlabopatopHoro obopynoBanust u | IIpumepHbie BOpoch
3 paboTEL M3MEPUTENbHBIX puodopoB, obpaboTke JUTSL 3aIUTHI
(3JIP) HKCIIEPUMEHTATBHBIX JAHHBIX W HMX CPAaBHEHUIO C | JIADOpaTOpHBIX padoT
TEOPETUICCKUMH pacueTaMu
CpencTBO MPOBEICHUS TPOMEKYTOUYHOM aTTeCTAllnN Bompocs! s
4 3auer M0 pe3yJbTaTaM BBIMOJIHEHHs] BCEX BUJOB yueOHOW | MOJATOTOBKHU K 3auéTy,
3) pabOThl B TEYCHHHM CEMECTpPa C MPOCTABICHHEM HPUMEPBI 3a4ETHBIX
OIICHKH «3a4TCHO» HITU «HE 3a4TCHOY OuneToB
CpencTBO MPOBENICHUS TPOMEKYTOYHON aTTECTAINH
o Bomnpocs! st
[0 pe3yJbTaTaM BBIMOJHEHHUS BCEX BHUJIOB y4eOHOM
MOJTOTOBKU K 9K3aMEHY,
5 DK3aMeH paboThl B TEUEHUU CEMECTpa C MPOCTABICHUEM HOHMEDEL
D) OLIEHKU «OTIHYHOY, «XOPOIIIOY, PHMED
9K3aMEHAIMOHHBIX
«(YZOBIIETBOPUTEIHHOY WIH BIIICTOR

KHCYDOBJICTBOPUTCIIBHO»
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MHWHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHUS POCCUNCKON DOEJIEPALIN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEIKICHUE BBICIIETO 00pa3oBaHus
MOCKOBCKUI1 MOJIMTEXHUUECKUN YHUBEPCUTET

HanpaBnenune noaroToBKu:

15.03.01 «MammHoCTpOCHUEY
OII (npodunsp): «MammHbl ¥ TEXHOJIOTUU 00pabOTKH MaTepUaIOB 1aBICHUEM»

Kadenpa dusnka

(HauMeHOBaHUE Kaeapsl)

KomiuiekT 3agaHuid 1711 KOHTPOJIbLHOU PadoThI

110 JUCIIHUITJIINHEC «Pusuka B IMPONU3BOACTBCHHBIX U TCXHOJIOTUYCCKUX ITPpOLECCax»
(HaMMEHOBaHUE AVCLUILTHHBI)

@QDMCZ meKyuieco KOHmpoOJii, npoeepArowasl CmeneHb OC60EHUL KOMNENEHYUU
OIIK-1

Tema ... Kunemamuka nocmynamejibH0O20 osulIceHUA

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMepHOE IBUKEHHE TENIA OMUCBIBACTCS CICAYIOIIUMHU 3aKOHAMU JBW)KCHUSA:

x(t)=13-97t+26,5t%; y(t)=7,5—6t —17t
X,y JaHbl B METpaX, t — B CEKyHaax.
Onpenenure B MOMeHT BpemeHHu t=11 C: 1) koopauHaThl Tena; 2) MPOEKIMHA CKOPOCTH Tena; 3)

MIPOEKIMN YCKOpeHUus; 4) KacaTelbHOE YCKOpPEHHue; 5) HOpMaJbHOE yCKOpeHue; 6) paauyc
KPUBU3HBI TPAEKTOPUU

BAPHUAHT 2
KOHTPOJIBHAA PABOTA Nel: KHHEMATHUKA
JIByMepHO€ IBHKEHHE Tejla ONKUCHIBACTCA CIAEAYIOIIUMU 3aKOHAMU JIBUKCHUS:

x(t)=1-143t+0,4t; y(t)=23+17t +0,5t°

X,y JaHbl B METpaX, t — B CEKyHaax.

Omnpenenute B MOMEHT BpeMeHH t=5 C: 1) koopauHaThl Teja; 2) MPOEKLUHUN CKOPOCTH Tena; 3)
MIPOEKIUN YCKOpeHUus; 4) KacaTelbHOE YCKOpPEHHue; 5) HOpMaJbHOE yCKOpeHue; 6) paauyc
KPUBU3HBI TPACKTOPUHU

BAPUAHT 3
KOHTPOJIBHAA PABOTA Nel: KHHEMATHKA
JIByMepHO€E IBHKEHHE TeJla ONKUCHIBACTCA CIEAYIOIIUMU 3aKOHAMU JIBUKCHUS:

x(t)=25+01t+6,5t; y(t)=75+66t—1,7t

X,y laHbl B METpax,  — B ceKyHIax.
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Onpenenure B MOMEHT BpeMeHU t=34 C: 1) KoopauHATHI Tena; 2) MPOEKIIMHA CKOPOCTH Tena; 3)
IMPOEKIIMU YCKOpeHHs; 4) KacaTelbHOE YCKOpeHHe; 5) HOpMalbHOE YyCKOpeHHue; 0) paauyc
KPUBU3HBI TPACKTOPUHU

BAPHUAHT 4
KOHTPOJIBHAA PABOTA Nel: KHHEMATHUKA
JIBymMepHOE IBUKEHHE TENA OMUCBIBAETCS CICAYIOIIUMHU 3aKOHAMU JBW)KCHHUS:

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

X,y JaHbl B METpaX, t — B CEKyHaax.

Onpenenure B MoMeHT BpemeHHu t=10 C: 1) xkoopauHaTHI Tena; 2) MPOEKIMA CKOPOCTH Tena; 3)
MPOEKIMN YCKOpeHus; 4) KacaTelbHOE YCKOpPEHHUe; 5) HOpMaJbHOE yCKOpeHue; 6) paauyc
KPUBHU3HBI TPACKTOPHH

Tema ... Jlunamuka nocmynameibHo2o 06UHCEHUA.

BapuanTt 1

3a kakoe Bpemst t COCKOJIB3HET C HAKJIOHHOM TIIOCKOCTH JUTMHOM S ¢ yTiIoM HakJIoHa [ Tejo,
€CJIM OHO JIBUKETCS pPaBHOMEPHO MO HAKIIOHHOMW IIOCKOCTH C YIJIOM HakJIoHa «? HavanbHast
CKOPOCTh TEJIa PaBHA HYJIIO.

Bapuanr 2

Ha HemoaBM»KHBIN IIap HaleTaeT co CKOpocThio Vo miap, Macca KOTOPOTro B N pa3 00JIbIIE MAaCChl
HEMOJIBUKHOTO mapa. Hailgute cooTHOIIEHNE CKOPOCTEN MIAPOB MOCIIE€ YIIPYToro HEHTPaTbHOTO
ynapa K ckopoctH Vo.

Bapuant 3

JlensiHast Topka cocTaBisieT ¢ ropu3oHTOM yroi ¢ = 10°. 1o Heil mycKaloT BBepX KaMeHb, KOTOPBIHA
HNOJHABIIMCh HAa HEKOTOPYIO BBICOTY, COCKalb3bIBA€T IO TOMYy € IyTh BHM3. KakoB
K03 punmeHT TpeHus 4, ecinu Bpems ciycka B N = 2 pa3a 0oJblie BpeMeHH moabéma’?

Bapuanr 4

K uuty nojsemena rups. Ecii mogHUMAaTh 3Ty THPIO ¢ YCKOPEHUEM a1 = 2 M/C?, TO HATSKEHUE
HUTH OyAeT BJABOE MEHBIIE TOrO HANpsKEHHs, NMPU KOTOPOM HHUTH paspbiBaercsi. C Kakum
YCKOPEHHUEM a2 HAJI0 MOJHUMATD 3Ty FUPI0, YTOOBI HUTh pa30pBasIach.

Tema ...Paboma u 3nepzus ¢ nocmynameabHom 08UINCCHUU
Bapuanr 1

OmnpeiennuTe MTHOBEHHYIO MOIITHOCTD, pa3BUBaeMyro criiol F = 2]7+3k (H), xoTopas

JIefiCTBYeT Ha MaTepUaNbHYIO TOUKY, IBUKYIIYIOCS CO CKOpOcThio U =1,5i —4j (m/c).

Bapuanr 2

JIBa rpy3a, Macchl KOTOPBIX OTHOCSTCS Kak 1:4, COEIUHEHBI CXKATOM INPYKUHOW M JIekKaT Ha
TOPU30OHTAIBHON IOBEPXHOCTU cToJa. IIpu pacnpsMiieHun MHpy>KUHBI I'Py3 MEHBIIEW Macchl
noJiydaer KuHetuueckyto sHepruto 40 k. Uemy ripu 3ToM Obula paBHA MOTEHIMAIbHAS SHEPTUS
C)KaTOM NMPYKUHBI?

Bapuant 3
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[Tymnst macco#t 10r, nersimasi TOpU30HTAIBHO cO CKOopocThio 200 M/c, momamaeT B JepPEBIHHBIN
OpycoK Maccoil 5 Kr, JIeXaluil Ha CToJe U YAEePKUBAEMBbIi MPYKHUHOH ¢ kecTKocThio 2 KH/M .
Yemy paBHa MakcUMalibHas feopmanus npyxunel? TpeHne He yIuThIBATh.

Bapuanr 4

PaGota Bcex cui, IEHCTBYIOIIMX Ha Tejla CUCTEMBI, MPU MEpexojie U3 MEePBOro MEXaHUYECKOTO
COCTOSIHHSI BO BTOpOo€e oka3zanach paBHoOW 123 J[xk. [Ipu sTom paboTa mOTEHIIMANBHBIX CHII ObLTa
paBHa 300 Ik, a paboTa IUCCHITATUBHBIX CHJI OKa3zainach paBHOW -13,8 Jx. Ha ckoibko
M3MEHWIACh KHHETUYECKasi JHEPTUsI CHCTEMBI?

Tema ... lunamuka epawiamenbnozo 0euxiceHus.

BapuanTt 1

MaxoBHK BpaIlaeTCs M0 3aKOHY, BHIpaKaeMoMy ypaBHeHreM ¢=A+Bt+Ct?, rie
A=2pan, B=16 pan/c, C=-2pan/c?. MoMeHT nHEpIUH MaxoBHKa paBeH SOkr-m2. Haiit MOMEHT
CHJI, ISHCTBYIOIINX HAa MaXOBHK (BpaIlaroOIINii MOMEHT) B MOMEHT BpeMeHH t=Ic.

Bapuant 2

CrutonHoOM MUIMHIP Maccord M=4 KT KaTUTCS 0€3 CKOJIBKEHUS 10 TOPU30HTATHHOM
noBepxHOCTU. JIMHeHHass CKOPOCTh OCH MUIWHIpa paBHa 1 M/c. Onpenenure MOIHYIO
KWHETUYECKYIO SHEPTUI0 LUIMHIpa.

Bapuant 3

Ha uunusap, KoTOpblid MOXKET BpaIllaThCsl OKOJIO TOPU30HTAIBHON OCH, HAMOTAaHA HUTb.
K xoHIy HETH TIpHBsi3aH Tpy3uk Maccoit M=0.1 Kr, KOTOPBI MOKET CBOOOIHO OMyCKAaThCS.
CunTast MOMEHT UHEPLUH HUIMHAPA paBHEIM 0.02 Kr-M?2, oIIpeieuTe yCKOPEHHE IPy3HKa.

Bapuanr 4

JIBa mapuka Mmaccamu M=10 r cKperIeHbl TOHKKMM HEBECOMBIM CTEPIKHEM JUTHHOMN 1=20cM.
Onpenenure MOMEHT MHEPIUH | cCHCTEMbI OTHOCUTEIBHO OCH, MEPHEHAUKYIISIPHON CTEPKHIO U
MPOXOJISIIEH uepe3 TOUKY CTePIKHS, JICIAIIEH ero JUIMHY B OTHOIIEHUH 1:2.

Tema ... Hanpascénnocmo, nomenyuain.
Bapuanr 1

DIIEKTPUYECKOE T0JIe 00pa30BaHO PABHOMEPHO 3apsDKCHHBIM JTMCKOM pajnyca 2 M C
MOBEPXHOCTHOM TIOTHOCTBIO 3apsga 4 MkKi/cm?. OmpenenuTts Kakyl CKOPOCTb IIOJYYUT
INEpBOHAYAJIBHO HGHOI[BI/I)KHI:Iﬁ OJICKTPOH, HpI/I6JII/I)Ka$ICI) K AUCKY 110 €ro OCHU OT paCCTOAHUSA 4 MM
JI0 paccTosiHUA 1 MM 10 IEHTpa JUCKa.

Bapuant 2

[NoTeHnMan 3IeKTPOCTATHYECKOTO OIS U3MEHSIETCsl 110 3aKoHy @(x,Y)=-AIn(x/a)+ By,
rne A=1 B,B=1 B/m,a=1 cMm. OnpeenuTh HaNpsXKEHHOCTb 3JIEKTPOCTATHUECKOTO OIS IPU X =4,
y=1,5a.

Bapuant 3
Onpenenuts HaPSHKEHHOCTb, CO3JAHHYIO0 PAaBHOMEPHO 3apSKEHHBIM TOHKUM JTUCKOM

paauyca 2 M, 3apsaa Kotoporo paBeH 3 HKJI, Ha €ro ocl Ha pacCTOSTHUM 1 MM OT LIEHTpa JIMCKa.

Bapuanr 4
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Tpu ToUeUHBIX OMHAKOBBIX 3apsija BennunHo 1 HKi HaumHaroT ABUraThes moj

JEMCTBHEM CHJI B3aUMHOTO OTTAJIKMUBAHUS U3 BEPIIUH MPABUIBLHOTO TPEYTOJIbHUKA CO CTOPOHOM
10 cm. OnpenenuTs UX IPeAeIbHYI0 CKOPOCTh, €CIM Macca Kax 101 yacTuibsl pasaa 107 r.

Tema ...3aK0Hbl NOCMOAHHO20 MOKA.

Bapmuanr 1
Breraucnuts MOrp€IHOCTb, BO3HHUKAIOMIYIO IIPU HU3MEPCHHUU COIIPOTUBJIICHHUA R ¢
MOMOUIBI0 CXEMBbI, yKazaHHOM Ha pucyHke. CompotuBieHue ammepmerpa Ra = 1 MOwm,

conpotuBienue BosnbT™MeTpa Rv = 1 kOwm. Ilokazanus BombTMerpa Uv = 5 B. Ilokazanus
amnepmetpa la =5 mA.

\/ |
e R

Bapuant 2

Cwuna Toka |B mpoBoaHMKE MeHsETCs BO BpeMeHH 1o 3akoHy 1=3+8t3%; rue IBbIpaxkeno B
amrepax, t- B cekyHnax. Kakoe konmdecTtBo siekrpuuecTBa QIPOXOIUT depe3 IMOMepeuHoe
CeYeHHue MTPOBOJHMKA 3a BpeMs oT t,=3c not,=5¢?

Bapuant 3

DIIeKTpOABUTATEIb MUTAETCS OT CeTH ¢ HanpsokeHnem U=24 B. YUemy paBHa MOIITHOCTH
Ha BaJly JIBUTaTells IpU MPOTEKaHUU 110 ero oOMoTKe Toka |=8 A, ecnu u3BecTHO, UTO pU
MIOJIHOM 3aTOPMaKMBAHUU SAKOPS MO Lenu uaeT Tok lo=16 A?

Bapuanr 4

Onpenenuts JUIMHY @POBOJIOKH, JIuamMeTrp KoTopoid paseH 0,25 MM, ynaeiabHOe
conpotuiienne 50 HOM-M, HEOOXOAMMYIO JUIsI W3TOTOBJICHHUS HArpeBaTelsl ¢ MaKCHMaJbHOW
MOIIIHOCTBIO, €CJTH BHYTPEHHEE COMPOTHUBIICHNE UCTOYHHUKA TOKa paBHO 1 OmM.

Tema ... Maznemusm

Bapuanr 1

[IpotoH, npomeamuii yckopsrouyto pazHocts norenuuanos U = 300 B, BieTen B oqHOpoAHOE
MarHuTHoe noie ¢ nHaykuuei B = 0,4 T u Havyan ABUraThCs 1Mo OKPY>KHOCTH. Brraucmurs ee
pammyc. (3apsa nporona 1,6%1071° Kii, macca mporona 1,67*10°%7 kr) MarnuTHas MOCTOSHHAs
no=4n*10" T'u/m.

Bapuanr 2
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B marauTHOE nosie ¢ naaykumei 20 Mx T ycranoBumy nof yrioM 60° Kk CUIIOBBIM JIMHUSM BUTOK
pazuycoM 10 cM u nmyctrin o Hemy Tok 10 A. HaliTu MexaHM4ecknii MOMEHT, IEHCTBYIOIINN Ha
BUTOK.

Bapuant 3

JlBa IUIMHHBIX TTApAJUIENbHBIX IPOBO/A HAXOAATCS HA PACCTOSHUM I = 5CM OAuH OT apyroro. ITo
POBO/IaM TEKYT B OJHOM HAIIPaBJIEHUH OJUHAKOBBIE TOKH | = 30 A kaxablii. Haiiti MarauTHyro
UHIYKIMIO TIOJI B TOUKE, HAXOISAIIENCS Ha PACCTOSHUMU I1 =4 CM OT OJHOTO NPOBOJA U I2 = 3 ¢M
ot apyroro. (1o=47-10"TH/m)

Bapuanr 4

beckoHeyHO ATMHHBIN TOHKHI NMPOBOAHUK ¢ TOKOM | = 66 A mmeer m3rud B BUIE KPYIJIoi
m10ckoi netau paanycom R = 10 cm. OnpenenuTs MarHUTHYIO HHIYKITUIO TOJIS B LIEHTPE NETIIN.
MarnuTHas nocrosHHas po=47m-10"" Ta/m.

Tema ... InekmpomacHumnan UHOYKYU

Bapmuanr 1

BbluncnuTh MarHUTHYO 3HEPTHIO cosleHouAa, coaeprkamiero 1000 BuTkoB. MarHUTHBIN NOTOK
yepe3 nonepeuHoe ceuenue paseH 0,1 MB6. Cuna Toka B ero oOMoTKe paBHa 1A.

Bapuanr 2

I'opu3oHTaNnbHBIN CTEpKEHb JIMHOM | M Bpamjaercs BOKPYI BEPTHKAJIBHOM OCH, IIPOXOJSAIIEH
yepe3 OJIMH U3 €ro KOHIIOB, Aenas 2 00opoTa B ceKyHy. Och BpallleHUs NapajielbHa JTUHUSAM
WHIYKIUK OJHOPOJHOTO MarHUTHOro moss. HaillTh pa3HOCTh MOTEHIIMAIOB MEXIy KOHIIAMH
CTEPIKHS, €CIIM MHIYKIUSA MarHUTHOro nojst 50 mTo.

Bapuant 3
OrnpenenuTb UHAYKTUBHOCTh COJICHOM 1A, B KOTOPOM TOK 12 A co3maeT notokocuerieHue 24 Bo,
a TaKk)Ke YHEPIHI0 MAarHUTHOTO TOJISl COJICHOM/IA.

Bapuanur 4

KonbreBoii koHTyp paagnycoM 10 cM momeleH B 0IHOPOAHOE MarHUTHOE MoJjie ¢ MHAYKIuen 0,2
To. JInHAY UHAYKOMA DOJIS cocTaBiIstoT yroi 30° ¢ miockocTeio KouTypa. Onpeaenurs cpeHee
3HaueHne BenuuuHbl JJ[C MHIyKIHMHM, KOTOpas BO3HUKHET B KOHTYpPE, €CIIM WHIYKIUS
MarHuTHOTO TOJIE YMEHbIIUTCS 10 Hys 3a Bpems 0,002 c.

Tema ... Koneoanus

Bapmuanr 1

B ogHOMEpHOI KONIEOATETFHOM CUCTEME C 3aTyXaHUEeM COOCTBEHHAsS YaCcTOTa HE3aTyXaIoIUX
kone6anuit papHa 100 I't. Koaddurment 3aryxanus pasen 10 I'u. HauanpHas daza cuHyCHBIX
kosie6anuii paBHa 0. OnpenenuT MOMEHT BpEMEHH, KOT/Ia HyJIeBOE 3HAUEeHHE KOJIeOmroIIencs
BEJIMYUHBI OyJeT JOCTUTHYTO B TPETHH pa3.

Bapuanr 2

IIpy ycTaHOBHMBIIMXCS BBIHY>KJIEHHBIX KOJIEOAHUSX B KOHTYPE C aKTHMBHBIM CONPOTUBIECHHUEM
KOM MHIYKTUBHOE CONPOTHUBIIEHHE PaBHO 2 KOM M €EMKOCTHOE CONPOTUBJIEHUEM paBHO 3 KOM.
AMIuTya noHyxaarouiero Hanpsbkenus pasHa 100 B. Onpenenuts aMIminTyny noriaomeHus,
aMIUIUTYAy AUCIIEPCUU U CABUT (Da3 MeX Iy MOHYNIAIOIUM HANpPsKEHUEM U TOKOM B KOHTYpE.
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Bapuant 3

Onpenenuth MOIIHOCTb, IOIVIOIIAEMYI0 KOHTYPOM C AKTUBHBIM corpotuBiieHueM 1 kOw,
VMHJyKTUBHBIM CONPOTHUBIIEHHEM 2 KOM M EMKOCTHBIM CONpoTHBIeHUEM 3 KOM, eciii aMIIUTy1a
BHEUIHET0 HanpspkeHus pasHa 100 B.

Bapmuanr 4

JlBa TapMOHWUYECKHUX KoJeOaHUs BAONb OJHOW TPSAMOW, NPOUCXOMAIIMX C OJWHAKOBOMH
aMIUIUTYI0M ¥ IEPUOIOM, IIPU HAJIOKEHUU APYT Ha Ipyra Jajiu KojebaHue TOH Ke aMIUIUTYIbI.
Yemy paBHa pa3HOCTb (a3 CKJIaJ(bIBAEMBIX KojeOaHH1?

Tema ... Boanwi

BapuanTt 1

Onpenenuts CpeIHIO MOIMIHOCTh TOYEUYHOIO MCTOYHUKA TaPMOHUYECKON IEKTPOMAarHUTHOM
BOJIHBI, €CJIM Ha paccTostHuK 108 M OT HETro B KOCMUYECKOM IIPOCTPAHCTBE aMIUIUTY 1A
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MoJIst BOJIHBI paBHa 10 B/M.

Bapuant 2

BoaHoBo# «mmakeT» o6pa30BaH ABYMSA IINIOCKUMH MOHOXPOMATUYCCKUMHU BOJIHAMU
&1(x,t)=c0s(1002t-3x) u &(X,t)= cos(1003t-3,01x).

OHpe,I[eJ'II/ITB (baSOBBIe CKOPOCTH Ka)I(,I[OfI BOJIHBI ¥ IT'PYHIIOBYIO CKOPOCTb BOJIHOBOI'O «IIAKCTaA».

Bapuant 3

AMIUIATY]a HANPSDKEHHOCTH MAarHUTHOTO MOJISl B IJIOCKOW FapMOHMYECKOW 3JEKTPOMarHUTHOU
BOJIHE, JBMKYILNEHCS B KOCMHYECKOM mpocTpaHcTBe, pasHa 102 A/M. IIIOCKOCTh aHTEHHEI
wiomansio 100 M? OpPUEHTMpOBAaHAa MEPHEHIMKYJIAPHO JBMXKEHUIO BOIHBL OIpenenuTh
MAaKCUMAJIbHbII M MUHHUMAJIbHBII MIHOBEHHBIC ITOTOKM HHEPIMU BOJHBI Ye€pe3 ILIOCKOCTH
AQHTEHHBI, a TAK)KE KOJIMYECTBO YHEPTUH, IIPOIIEIIIEE Yepe3 NIOCKOCTh aHTEHHBI 32 | MUHYTY.

Bapuanr 4

NmeroTes 1Ba HCTOYHMKA [TONIEPEUHBIX BOJIH B CTPYHE, COBEPIIAIOIINE KOJIEOaHUs ¢ OIMHAKOBOM
gactorol =500 I'll ¥ ¢ MOCTOSIHHBIM O BpeMeHH cABUroM (a3 Ap=7/2. AMIUIUTYAa OJHOTO
paBHa 1 MM, BToporo — 2 MM. JInHelHas mIoTHOCTH cTpyHBI —1072 I/M, CHIla HATSKEHHS CTPYHBI
10 H. OnipenenuTh aMIIUTy Ay KoJeOaHUH TOUKH CTPYHBI, OTCTOSIIEH OT IIEPBOTr0 UCTOYHHKA HA
paccrosiHuu x1=0,5 M 1 OT BTOPOT'O — Ha PACCTOSIHUU | M.

Tema ... Humepgepenyusn

Bapuanr 1

B cxeme FOHra 3kxpaH ¢ 0TBEpCTUSMU OCBEILAETCSI MOHOXPOMATHYECKUM CBETOM C JATIMHON
BoJIHBI A=400 HM, paccTosiHHE MeXay oTBepcTusiMH 0,8 MM, pacCTOSHUE OT OTBEPCTUH 10
9KpaHa HHTepPEPECHIMOHHON KapTHHBI — 2,5 M. Ha skpane BuaHBI 25 nHTEp)EPEHIINOHHBIX
nojsioc. OnpenenuTs AIMHY KOTepeHTHOCTH UCTOYHUKA CBETA.

Bapuant 2
Ha Mbu1bHYI0 TIeHKY (koG duuenT npenomienus 1,33) magaer Genbiit ceet no yriaom 45°, Ipu
KaKOil HAMMEHBIIEH TOJIIIMHE TUIEHKH OTPaKCHHBIC JIyqr OyAyT OKPAIICHBI B KEITHIN IIBET?

Bapuant 3
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PaccrosiHue Mexay ABYMS TOYEUHBIMH KOTE€PEHTHBIMH HCTOYHHKAMHU MOHOXPOMAaTHYECKOIO
cBera ¢ yactoroi 1,5-10%° I'iy paBHO 1 CM M PaBHO PACCTOSHUIO MEXKITY HHTEPPEPEHIIMOHHBIMH
[10JIOCAMM Ha 3KpaHe, PacloiokEHHOM NapajlieIbHO MIOCKOCTH MCTOYHUKOB, B CPEIHEH 4acTH
nHTEep(EepeHIIMOHHON KapTUHbIL. HaliTh paccTosHUE OT HCTOYHHUKOB JI0 3KpaHa, €CJIM U UCTOYHUKH
U 9KpaH HaxoJATCs MO0/ BOAOH (KO3 GUIIMEHT MpeloMIIeHHs BOAbI paBeH 1,5)

Bapuanr 4

Ha crexssinnbiif (N=1,5) KI1H ¢ yriioM =5’ HOpMaJIbHO MaJlaeT CBET C JUIMHOM BOJHBI A=500 HM.
Onpenenuts JUIMHY KOTEPEHTHOCTH MCTOYHHMKA CBETa, €CIM OT KPOMKHM KJIMHA J0 OOpbIBa
nHTephEepeHIIMOHHON KapTHHBI yMemmaeTcs 150 mosoc paBHON TOJNITHMHBI

Tema ... /lucppaxuusn

Bapuanr 1

Ha kpyrnyro nuadparmy magaer miockas BosiHa. Camblii TadbHUNA MaKCHMYM WHTEHCHBHOCTH
IPOILEAIIEro CBeTa Ha ONTHYECKONW OCH CUCTEMBI OTCTOUT OT UadparMbl Ha PAaCCTOSHUM 2 M.
Ha xakom paccrosiHuu Oy1eT HaXOAUTHCS CaMblid JaJIbHUA MUHUMYM?

Bapuanr 2

JudpakionHas peieTka umeeT nepuos 25 MkM. J[Be Onu3kue JUIMHBI BOJHBI JAOT TJIaBHBIN
TU(QPAKIUOHHBIA MakCUMyM BTOPOrO MOpsKa Ha yriax audpakuuu, Onmskux k 7/10 u
oTIuMyaromuxcst npyr ot npyra Ha 7/500. BynmyT nm paspemieHsl 3TH BOJIHBI, €CM oOmas
IPOTSHKEHHOCTh PEHIETKH paBHa 2,5 cM?

Bapuant 3

[lepuon mudpakiuoHHoN pemietku paBeH 5 MmkM. [llupuna omgHol mienu paBHa 0,1 MKM.
OnpenenuTh KOJIMYECTBO TTIaBHBIX JU(PAKIIMOHHBIX MAKCUMYMOB, YMEIIAIOIINXCS MEXIY IBYMsI
TJIaBHBIMU TG PAKIIMOHHBIME MUHUMYMaMy HH3MIero nopsaka. [lageHue cBera Ha IJIOCKOCTb
TUQPPAKIIMOHHON PEIIeTKH HOPMAIILHO.

Bapuanr 4

Ha nmudpaknmonnyro pemerky ¢ nepuoaoM 25 MKM TO0JT YTJIOM 7t/4 1majiaeT MOHOXPOMAaTHIECKUI
uBeT ¢ IMHOU BOJHBI 700 HM. OnipenenuTs yrojl Mexay HOPMAJIbIO K PEIIETKE U HAIlPABICHUEM
TJIABHOTO JU(PPAKIIMOHHOTO0 MaKCUMyMa 4-ro mopsiaKa.

Tema ... [lonapuzayusn

Bapuanr 1

Onpez[em/m, BO CKOJIBKO pa3 UBMCHUTCA NMHTCHCUBHOCTD CBC€TA CO CTCIICHBIO IOJIApU3aluU
P=0,25 nocne npoxoxaeHUs Yepe3 NOIAPU3aTOP, Ubsl INIOCKOCTH IIPOIYCKAHUSI OPUEHTUPOBAHA
K IUTOCKOCTH MaKCHMaJIbHOW HHTCHCHBHOCTH CBETa MO yrioM a=7i6.

Bapuanr 2
CTexiIsiHHAs MJIACTHHA HAXOMUTCS B JKUIKOCTU. CBET MajiaeT Ha IUTACTUHY O] YIIIoM =713 u
OTPayKaeTCsl MOJHOCTHIO MOISIPU30BaHHBIM. OTIpeenTh KO3PPHUIUEHT NPETOMICHUS KHUIKOCTH.

Bapuant 3
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WHTEHCUBHOCTh €CTECTBEHHOT'O CBETA MOCJE MPOXOXKICHUS Yepe3 TOJSPU3aToOp W aHAIN3aTop
yMeHbI1aeTcs B 8 pa3. OnpenesiuTh yrojl o MeX/1y TUIOCKOCTSIMH TPOITYCKaHMsI TOJISIpU3aTopa 1
aHaJIM3aTopa.

Bapuanr 4

[Ipu yrae miocKoCTH NPOMYCKaHHUs MOJSpU3aTOpa OTHOCHUTENIBHO IUIOCKOCTH MaKCHMaJIbHOMN
WHTCHCHBHOCTH MaJIAIOIIET0 CBETa =713 MHTEHCHBHOCTH IPOILIEAIIEIO CBETa OTHOCHTCS K
MHTEHCUBHOCTHU NAJIAl0IIero cBeta kak 3 k 8. OnpenenuTs CTENeHb MOISIPU3AUK 11aJar0Iero
CBeTa.
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MWHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCUNCKON DOEJIEPALIN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPESIKICHUE BBICIIIET0 00pa3oBaHus
MOCKOBCKUI1 MOJIMTEXHUUECKUN YHUBEPCUTET

HanpaBnenue noaroToBKu:

15.03.01 «MammHocTpoeHUEY

OII (mpoduis): « MalIMHBI U TEXHOJIOTHHA 00pab0TKH MaTEPHAIOB JTaBICHUCM»

Kadenpa dusnka

(HauMeHOBaHHUE Kaeapsl)

Bomnpocsl 11 YCTHOrO onpoca

IO AU CLHUIIIIMHEC «®usuka B MPOU3BOJACTBCHHBIX U TCXHOJIOTHYCCKUX ITPOLIECCAX)
(HaMMEHOBaHHE JMCIUTIINHBI )

@OPMCZ meKyuieco KOHmpOJiA, npoeepAroas CmeneHb OC60EHUA KOMNeMerHYyuu

OIlIK-1

Paznen Kunemamuka nocmynamejibH0O20 osudIceHUA

1.

oW

18.
19.
20.

21.

Uro Takoe (pu3nuecKkuii BEKTOp Uero opt?

Uro HazbIBaeTcst aOCOIIOTHBIM, @ YTO — OTHOCUTEIBHBIM?

IIpocTpaHCTBO OTHOCUTEIBHO WU A0COTIOTHO?

Yro Takoe ABMKEHUE MAaTEPUAIBHON TOUKH ?

UYro Ha3pIBaeTCs IpaBUIaMU TEOPUH OTHOCUTEIBHOCTH?

Kaxoit pagnyc-BeKTOp Ha3bIBAETCS «aOCOTIOTHBIMY, KAKON «OTHOCUTEIBHBIMY, a KaKOU
MePEHOCHBIM?

UYro Takoe conpukacarouascs K JaHHOH TOUKE TPaeKTOPUH OKPY>KHOCTb?

Uro Takoe paanyc KpUBU3HBI TPACKTOPHH B JaHHOM €€ Touke?

Yto Takoe opT KacaTelbHON U OPT HOPMAJIA B JAHHOW TOUKE TPACKTOPUU?

. UTo Takoe myTeBasi CKOPOCTb M CKOPOCTh ABMXKEHMSI? KakoBa cBs3b MeXly HUMH?

. JlaTb KOPpEKTHOE OIIPEIEIICHNE ITyTH MAaTEPUAIBHON TOYKH.

. ChopmynupoBaTh 3aKOH OTHOCUTEIILHOCTH CKOpocTH [ anwies.

. EcTb 11 yckopeHue y Tena, KOTOpoe JBUKETCS 110 OKPYKHOCTH PAaBHOMEPHO?

. JlaTp onpenenenys U BbIPaKEHUs TAaHT€HIIUAJIBHOIO 1 HOPMAJILHOTO YCKOPEHHMIA.

. Uto Takoe KoopIMHATHI?

. Uro Takoe 6a3uc cucreMsl KOOpAUHAT?

. B uéM npeumy1inecTBa 1eKapTOBOM CUCTEMBI KOOPAUHAT IIEPE] CUCTEMAMHU C IPYTUMHU

Oasucamu?

Yro Takoe JAeKapToBa KOOpAHHATA?

Yro Takoe KHHEMATHYECKHUE 3aKOHBI IBIKEHUS?

KaK Ha OCHOBAHHHU 3aKOHOB IBMXXCHUS HOJ'IyLII/ITB 3aBUCUMOCTH CKOpOCTI/I JOBUXXCHUA U
YCKOPEHUS OT BPEMCHH

Kak Ha 0OCHOBaHMM 3aKOHOB ABM)KCHHUS MOJYYUTh TAHT€HIIMATHHOE U HOPMATLHOE
YCKOPEHHS B JaHHBIM MOMEHT BpeMeHu?

Paznen ﬂummuma nocmynamejibHO20 osudICeHUA

1.
2.
3.

JleB youBaet yanoii kposnka. C Kakoi CHIION KPOJIMK JIeHCTBYET Ha Jiaiy jbBa?
Urto Takoe BO3/IEHCTBHE OJHOTO Tella Ha Apyroe?
UYro Taxoe cuna?
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12.

13.

14.

15.

16.
17.

0.
1.
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UYT0 Takoe TMHAMUYECKOE COCTOSIHUE T€Ia U CUCTEMBI Tel?

Cuna aGconoTHA WM OTHOCUTENbHA?

Uro Takoe cocTosiHuE MOKos? SIBIsieTcs i OHO aOCOTIOTHBIM?

Kaxk aBukeTcst Teno B COCTOSTHUN TTOKOS?

Urto Takoe nHepuanbHas cuctema orcuéra?

Kakoe Teno manaer OpicTpee: TspkENOe WiH I€rkoe?

Kax B3Becunu 3emitto?

KakoBa nmpuynHa TOro, 4To Ha JABYX KOHIIaX HATAHYTOW HUTH, IEPEKUHYTON yepe3 OJIOK,
CUJIBI HATSKEHUS OJMHAKOBBI?

KakoBa mpuunHa TOr0, YTO YCKOPEHUS JABYX TPY30B, CBS3aHHBIX HUTHIO, MEPEKUHYTOU
yepes 0JIOK, OJIMHAKOBBI 110 MOYJIIO.

HenonswxHelid 06510k MmojBeIIeH K AuHamoMeTpy. Uepe3 ONOK NMepeKuHyTa HHUTh, Ha
KOHIIaX KOTOPOU 3aKpeIyIeHbI JBa HEPABHBIX I'py3a M1 M2. YeMy OyyT paBHBI MOKa3aHUs
JMHAMOMETpA, €CIIU TPy3bl IPEAOCTaBUTh CAaMUM cebe?

3aueM HyX€H UMIYJIbC MaTepUaIbHON TOUKH?

Wsmensiercs . ummynbe cucteMbl 3emisi-JIyHa, 1 eciau ga, TO KTO HM3MEHSET €ro
U3MEHSET?

3aueM HyKeH LIEHTP MacC CUCTEMBbI?

Uro Takoe yap ¢ TOUKH 3pEHUs TEOPUU U MPAKTUKU?

Pasnean Paboma u 3nepzus 6 nOCHynamenbHOM OGUHCEHUU

1.

12.
13.
14.

UTo Takoe MEXaHUYECKOE COCTOSTHUE CUCTEMBI?

[TpuBecTu npumMepbl PYHKIHMI MEXaHHUYECKOTO COCTOSIHUS CUCTEMBI

Kak npaBunbHO cka3zarb: «PaboTa cuiibl o nepeMerieHnio Teaa» win «Padora cuiel Ha
NEPEMEILICHUH TEJIa»

Yro Takoe cuinoBoe nose?

B uém pa3zHuna Mexy cTalluOHapHBIMU U HECTALIMOHAPHBIMHU CUJIOBBIMU MOJISIMU ?
MoxeT 1 ObITH Tak: cuiia He paBHa (), CKOpOCTh Tenna He paBHa (), @ MOIITHOCTH CHJTBI
paBHa(?

Urto Takoe KMHETUYECKasi JHEPTHsI CUCTEMBI TEJl, U 110 KAKOMY 3aKOHY OHa U3MeHseTcs?
Uro Takoe NOTeHLHaIbHOE CHUIIOBOE 10J1€e?

CdopmynupoBaTh ornpeereHre MOTeHIIMATbHOM SHEPTUH TeJla U 3aKOH € N3MEHEHHUSI.

. Kakue cuspl B mOBCeTHEBHOM MPAKTUKE SBIISIOTCS MOTCHIIMATLHBIMU?
. laTh onpenenenue moss cui conpoTuBiaeHus. [loueMy oHO He siBIIsIeTCA

MOTEHIINANBbHELIM?

SIBnsrOoTCS NN MNOTCHUUAJIbHBIMU CUJIBI HATSOKCHUA HUTHU U PCAKIIUU Ol'IOpI:I‘.7
Yro Takoe MexXaHUUeCKas OHCPIuA, U 10 KAKOMY 3aKOHY OHa H3MEHSCTCS?

I[aTB OIIpCACIICHUC KOHCGpBaTHBHOﬁ CHCTEMBI U JOKa3aTh, 4YTO e€ MexaHuJecKas
OHCPIrusa COXpaHsiICTCA.

Pasnen Kunemamuka sepauwiameibHO20 osudICeHUA

1.
2.
3.

IS

OOGmanmaer iu miIonaab BEKTOPHBIMUA CBOMCTBaAMU?

JlaTb onpesiesieHre TIOCKOTo yIila B pajiuaHax.

[ToueMy KOHEUYHBIN yToJI TOBOPOTA HE 00JIaJaeT BEKTOPHBIMHU CBOHCTBAMHU, a
OECKOHEUHO MaJiblii 00s1aaeT?

Hammcars ¢popMyity cBsI3u OECKOHEYHO MaJIOTO TIEPEMENICHHS M OECKOHEYHO MaJIoro
yTiia IOBOPOTA.

CdhopmynrpoBaTh MpaBUIIO MOIYJISI BEKTOPHOTO MPOU3BEICHUS U €r0 HAIPABIICHMUS.
CB3b yIJIOBOM U JINHEHHON CKOPOCTEH.

Hamnucarts BBIPAXKCHUSA TAHICHIHUAJIBHOI'O U HOPMAJIBHOT'O YCKOpeHI/Iﬁ qucpes3

IIPOU3BOHBIE yIJIa IOBOPOTA.
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Omwmcarh CBA3b MCXKAY MMOCTYNATCIIbHBIM U BpalllaTCJIBHBIM JABMXCHUAMMU B Cliydac
MaTepHaHLHOﬁ TOYKH M a0COJIFOTHO TBépI[OFO TCI1a.

Pasnen [unamuxa epamiamenbHozo 08UIHCEHUS

agrwnE

©o~N»

JlaTtb onpeneneHrne MOMEHTa UMITYJIbCa MaTEPUAIbHON TOUKH.

Jlatb onpeniesieHre MOMEHTa CUJIBI.

HamnucaTh 3aKk0H U3MEHEHHSI MOMEHTA UMITYJIbca MaTepHAIbHON TOUKU

HamnucaTh 3aKk0H U3MEHEHHS] MOMEHTA UMITYJIbCA CUCTEMBI MAaTEPUAIbHBIX TOUEK.
Kak cBsi3anbl Mexay co00if MOMEHT UMITYJIbCAa CUCTEMBI B J1a0OPATOPHOU CUCTEME
OTCYETa U B CUCTEME OTCUETA «ILIEHTP MACC CHCTEMBI»

CBsi3b MEX]Ty OCEBBIM MOMEHTOM UMITYJIbCA U YTJIOBOM CKOPOCTHIO.

HanucaTth ocHOBHOE ypaBHEHHE AMHAMUKH BPallaTeIbHOTO IBUKEHUSI.
Cdopmynuposats Teopemy LlTeitnepa

JlaTb BeIpaskeHHE IEMEHTApHON pabOTHI BO BpalaTeIbHOM JIBUKCHUU

. J1aTh BBIpa)K€HNE KUHETUYECKOW SHEPTUU aOCOIIOTHO TBEPAOTO TEJa, BPAIIAIOIIETOCS

OTHOCHUTCJIIBHO SaKpCHHéHHOﬁ OCH.

Pasnen Hanpsasicénnocms 31eKmpocmamuyieckozo nons

1. [atp ompeeneHre TOYSIHOTO 3apsijia B CIydae HEeMPEPHIBHOTO pacipeiesieHus 3apsiaa
110 00bEMY, TOBEPXHOCTH, JIMHUH.

2. CdopmynupoBaTh MPUHIUIIBI TaTLHOACHCTBUS U OM3KoAeCcTBUA. Kakoit 3 HUX
OKa3aJics BEpHbIM?

3. UTto Takoe 3IeKTPOCTaTHIECKOE mosie?

4. Yro Takoe mpoOHBIHA 3apsij 0 OTHOIIEHUIO K JAHHOMY JJICKTPHYECKOMY TTOJTFO?

5. UYto Takoe MaTeMaTH4eCcKOe MoJie NEKTPHUIECKON HAMPSHKEHHOCTH U ISl 9Y€T0 OHO
HYKHO?

6. CdopmymupoBaTh nmpasuiia rpauIecKoro MpeIcTaBIeHUs] BEKTOPHOTO
MaTeMaTHYECKOTO MO

7. Onucath CBOMCTBA CUJIOBBIX JUHUHN AJIEKTPOCTATUYECKOTO MOJIA.

8. B kxakom citydae NpUMEHSeTCs IPHHIIMIT CYTIEPITO3UITUHN JICKTPUICCKHUX TIOJICH ?
3anucath €ro BRIpaXXKEHUE B CIIy4yae TUCKPETHOTO U HETMPEPHIBHOTO paclpeleeHUs
3apsA0B-HCTOUYHUKOB.

9. UYrto Takoe 3ICKTPUUISCKUN AUITONH?

10. Yro Takoe TenecHslit yron? HamucaTes BbIpakeHHE 2IEMEHTapPHOTO TEECHOTO yTIa.

11. Yro Takoe MOTOK BEKTOPHOTO MoJisi? B KakoM citydae 3TO MOHSTUE CBSI3aHO C
IBUKEHUEM?

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

13. 3anucatp BeIpaskeHHE HAPSHYKEHHOCTH TOJISI OAHOPOIHO 3apsHKEHHON OECKOHEYHOM
IJIOCKOCTH.

14. Yto o3HayaeT «6ECKOHEYHOCTh MIOCKOCTH?

15. 3anucarp BbpaKeHHE HAMIPSHKEHHOCTH TMOJIsI OAHOPOIHO 3apsKEHHON OECKOHEYHOMN
IPSIMOM HUTH.

Pasznen Ilomenyuan

1. Tlouemy mose 3IeKTPOCTATHICCKON HAMIPSKEHHOCTH SIBJISETCS TOTCHITUATBHBIM?

2. Kax Ha3piBaeTcs MOTEHIMATBHAS YHEPTHs €TUHUYHOTO TIOJIOKUTEIBHOTO TIPOOHOTO
3apsija B 3JEKTPOCTaTUYECKOM ToJe?

3. Kak BbIpa3uth cKajgsipHOE MaTeMaTUYECKOE MoJie MOTEHIIMAala Yepe3 BEKTOPHOE
MaTEMaTUYECKOE M0JIE AIEKTPOCTATUYECKON HAMIPSAKEHHOCTH?

4. Yro Takoe HaNpsHKEHHUE, U KAKOBA €T0 CBA3b C PA0OTOM AIIEKTPOCTATUIECKUX CUIT?

5. Yo Takoe rpaJueHT CKaJspHOro mnoss?
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Kak BbIpa3uTh moJIe 3EKTPOCTATUYECKON HAMIPSIKEHHOCTH Yepe3 CKATISIPHOE TTOJIe
noreHmyana?

CdopmynrpoBaTh IPUHIUIT CYTIEPIIO3UIINH HIEKTPOCTATUYCCKUX MOJICH B OTHOIICHUH
MOTEHIIMAA.

3anucaTh NOTEHIIMAN OISl TOYEYHOTO UCTOUYHUKA U OJJHOPOTHO 3apsKEHHOU chephl.
3anucath BBIPAKCHHUE TOTCHIIMATBLHON SHEPTUU KOHPHUTYypalliy JUCKPETHBIX TOYCUHBIX
3apsJIOB.

3anucaTh NOTEHIIMAIBHYIO YHEPTHUIO CUCTEMBI PACTIPECIIEHHBIX 3apsI0B.

Paznen,lluaﬂekmpuku u npoeoduuku 6 Jliekmpocmamui4ecKkom noJie

NoogokrwnpE

o

10.
11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.

26.

Uro Takoe cpena? SABmnsiercs Jau 3TO MOHATHE MOACIbHBIM?

[lepeuncnuth BUBI 3apSI0B 110 OTHOILIEHUIO K JAaHHOU cpefie

Yro Takoe AUAIEKTPUKHU U IPOBOTHUKU?

HanucaTs BelpakeHHE SHEPTUH TUIIOJIS B OTHOPOJHOM 3JIEKTPUUECKOM IOJIE.

Uro Takoe nmossipu3anus AUdJIEKTpUKa?

Yro Takoe AUANIEKTPUUECKasi BOCIPUUMYUBOCTD AUAJICKTPUKA?

Kaxkue cBsi3aHHbIE 3apsi/ibl BIUSIOT Ha 3JIEKTPUUECKOE 10JI€ BHYTPU JUAJICKTPHKA!
pacrnpenenéHHble 0 00bEMY MU TOBEPXHOCTHBIE? OClIa0IsItOT OHU TI0JIe CBOOOTHBIX
3aps0B WU YCUJIMBAIOT?

JlaTb onpeniesieHne 3JIEKTPUIECKON MHAYKLUN.

Hamnmcarts cBsi3b MEXy 2JIEKTPUYECKON MHIYKIUEH U HAIIPSHKEHHOCTBIO. UTO Takoe
JMBJIEKTPUYECcKas MPOHULIAEMOCTh?

Cdopmynuposats Teopemy Octporpanckoro-I'aycca B AMIIEKTPUUECKON cperie.
SIBnsieTcs TM BEKTOPHOE TOJIE SJIEKTPUUECKON UHIYKIIUU (CMEIIECHUS) TOTEHIIMAIbHBIM B
obmem ciryuae?

—

CopMyTHpOBaTh TPaHUYHbIE YCIOBHs s BekTopHbIx oneit D u E.

JlaTb onpeniesieHne 3JIeKTPOCTaTHIECKOrO TPOBOJHMKA.

Kak pacnpenenéH HECKOMIIEHCUPOBAaHHBIN HECBA3AHHBIN 3apsij 110
3EKTPOCTATUYECKOMY IIPOBOIHUKY.

UYro Takoe aneKkTpudeckas EMKOCTb yEINHEHHOTO NMpoBoAHUKA? YeM oHa onpexensercs?
3anucarp JIEKTPOEMKOCTh YEAUHEHHON Cephl.

Envnuna uzmepenus anexktpoémkoctu B cucteme CU HazpiBaetcs papanoi.
[oncuuTaiite snexTpoémrocts ConHLa B apaaax.

3anucath BCE BBIPAXKEHUS SHEPTUU YEIUHEHHOTO TPOBOAHMKA.

Byner nu Todyeunslii 3apsi] B3auMO1€HCTBOBATh C HEUTPaIbHBIM NTPOBOJHUKOM? OTBET
000CHOBATb.

Uemy paBeH MOTEHIIMAN 3a36MJIEHHOTO POBOAHUKA?

Urto Takoe kKoHeHcaTOp?

Jlatb onpeniesnieHne 3JIEKTPOEMKOCTH KOHIEHCATOpa

3anucath Bce BBIPAXKEHUS SHEPTUU KOHAEHCATOpa.

JIro6oe 1 coeqMHEeHNnEe KOHJIEHCATOPOB MOYHO CBECTH K MOCIIEIOBATEIBHOMY HITH K
napasuieibHOMY?

I'ne nokanu3syercs sHEprus 3apsHKEHHBIX TEN: HA CAMUX 3TUX TelaxX WIKA B IPOCTPAHCTBE
BOKPYT HUX?

3anucarb Bce BBIPaXKEHU 00BbEMHOMN MIOTHOCTH SHEPTHH IEKTPHUUECKOrO MOJIs.

Pasnen 3aKOHbL HOCMOAHHO20 MOKA

1.

2.
3.
4

Urto Takoe MIOTHOCTh AIEKTPUUIECKOro TOKa U cuiia Toka? KakoBa cBsI3b Mex 1y HUMH?
Uro Takoe CTOPOHHHE CHITBI?

Cdopmynuposats 3akoH OMa B muddepeHnmnanbaon hopme.

Urto Takoe COMpPOTHUBIICHUE y4acTKa?
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5. Yro Takoe 0THOPOIHBIN y4acTOK mnernu? M300pa3uTh ero dJIeKTPUIECKYIO CXEMY.

6. Yro takoe D/C?

7. Urto Takoe HEOJTHOPOAHBIN yyacTok 1enu? 1300pasuTe €ro 3JeKTpUUECKyIO CXEMY.

8. 3ammcaTh MHTETpaNBHBIN 3aK0OH OMa [T yJacTKa [enu U OOBSICHUTH YHEPTeTHUECKHHA
CMBICJ Ka)KJIOTO YJICHA.

9. IIpuBectu mpuMepsl HCTOUHUKOB oTpunaTeabHon 3/(C.

10. 3anmcath HHTETpATBHBIN 3ak0H OMa ISl MPOCTOTO 3aMKHYTOT'0 KOHTYpa.

11. JIroOoe 1 coeAMHEHNE PE3UCTOPOB MOXKHO CBECTH K IOCIIEI0BATEIbHOMY HIIH K
napauieIbHOMY ?

12. ChopmynmpoBath nepBEIi 1 BTOpoi 3ak0HBI Kupxroda /11st Cl10KHBIX KOHTYPOB.

13. Kaxk nepeiitu ot 3akona Oma k 3akony /[xoynsa-Jlenna?

14. HanucaTh BeIpa)keHHUs TEIUIOBOM U JEKTPUUYECKON MOIIHOCTEM, a TaK K€ MOILHOCTH
UCTOYHHKA.

15. 3anucatp Bce BhIpaxeHHUss 00bEMHOM MIOTHOCTH MOIHOCTH 3JIEKTPUYECKOTO TOKA.

Pasnen Maznemusm

1. Yto Takoe MarHUTHOE MoJie?

2. Kak Ha3piBaercst 1 0003HaUaeTCs CHIIOBAst XapaKTEPUCTHUKA MATHUTHOTO TTOJIS?

3. Hamucarp BeIpa)keHHE MAarHUTHOW COCTaBJIstoNIel cuibl JlopeHia.

4. Ecnu MarHuTHas MHAYKIUS Ha MECTE MOJI0KEHUS IBMKYILIET0Cs OTPUIATENBHOTO 3apsa
HaIpaBJieHa Ha PUCYHKE BBEPX, a €r0 CKOPOCTh — BIPABO, TO Ky/1a HAaIIpaBJieHa CUJIA CO
CTOPOHBI MATHUTHOTO TTOJIS?

5. Coepuiaer 11 paboTy MaruuTHas cuia? Kak uaMeHsiercss KHHeTHu4ecKast SHeprus
JBUKYLIEToCsl MPOOHOTO 3apsiia MOJ BIUSIHUEM MarHUTHOTO M0JIsi?

6. Kak Oyzaer aBuraTbcs 3apspKeHHAsi 4aCTULA, BJICTEBILNAS B OAHOPOJIHOE MarHUTHOE 1osie?

7. Yro Takoe cuna Ammepa? 3anuimTe BRIpaKeHUE JJIEMEHTApHOM criibl AMIiepa.

8. Uro Takoe MarHUTHBIA MOMEHT?

9. Kak Bo3aeiCTBYET OJTHOPOTHOE MATHUTHOE T10JIE HA MAarHUTHBI MOMEHT. 3alUIITUTe
BBIPAXXCHHE, OMMCHIBAIOLIEE 3TO BO3/IECHCTBUE.

10. 3anummTe BRIpaXEHUE YHEPTUH MarHUTHOTO MOMEHTAa B MAarHUTHOM TIOJI€.

11. Chopmynupyiite 3akoH bro-Casapa-Jlannaca u mpoBenuTe aHAJIOTHIO C BBIPAXKCHUEM
HaNPsUKEHHOCTHU JIEKTPOCTaTUYECKOIO MOJII TOUEYHOIO 3apsja.

12. Yto Takoe HanpsuKEHHOCTh MarHUTHOTO nouist? KakoBa e€ cBsI3b ¢ MarHUTHOM
uHymen? Jjis yero HeoOXOoAMMBI IB€ BEKTOPHBIE XapaKTEPUCTUKH MAarHUTHOTO TIOJIs?

13. YTo Takoe HAMarHMYEHHOCTh MarHeTHKa, U YTO TAaKOE €ro MarHUTHas
BOCIPUUMYHUBOCTH?

14. Kak cBsi3anbl Mexay co00i MarHUTHasi BOCIPUUMYKUBOCTh M1 MATHUTHAs
IIPOHULIAEMOCTH?

15. Kakue cymecTByOT BUbl TMHEUHBIX MarHETUKOB? B uém pazHuiia Mex 1y HUMH?

16. B xakux MarHeTHKax CylIeCTBYET CIIOHTaHHAs HAMarHHYEHHOCTh B MAKPOCKOTTUYECKUX
00BEmax?

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

18. Yro Takoe KpuBas Ha4aIbHOW HAMAarHMYEHHOCTH (heppoMarHeTuka’?

19. Ckosnbko merenb rucrepesnca MOXKeT MPOJIEMOHCTPUPOBATh (heppoMarHeTuk?

20. Kakue XxapakTepuCTUKU TpeAeIbHOM MEeTIN IMCTePe3uCan3BECTHbI?

21. Yemy paBHa IIIOLIAb IETIM TUCTEPE3UCA B OCIX {I\/I ,H }?

22. Chopmynupyiite Teopemy Octporpajckoro-I'aycca aist MaTeMaTn4ecKoro moJst
MarHUTHON MHIYKIUH

23. YTo Takoe MarHUTHBIN MOTOK U MOTOKOCILETJICHHE?

24. HanumuTe BhIpaKeHUE 3JIEMEHTapHOU PabOThI CHITBI AMIIepa MPH IBUKEHUN y4acTKa

IMPOBOAHHKA C TOKOM



25.

26.
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Hanwmmmre BeipakeHUE 3JIEMEHTApHOW pabOThl CHIIBI AMITepa TPHU U3MEHEHUH
3aMKHYTOrO KOHTYypa
CdopmynupyiiTe 3aK0OH IMOJTHOTO TOKA B BAKyyME M B MAaTHETHKE

Pasnen I1eKMPOMAZHUMHAA UHOYKUUA

©COoNoaR~LNE

[EEN
o

11.

Chopmynupyiite 3akon Dapajaest

Cdhopmynupyiite npasuio Jlenna

ChopmynupyiiTe 3aKOH SIEKTPOMArHUTHOW HHTYKIHH

Kaxosa mpuunna 3/1C uHAyKIIMH B TPOBOAHUKAX, IBIKYIITUXCSI B MATHUTHOM T10J1€?
Kakosa npuunna 3JIC MHAYKIIMU B HEMOABUKHBIX MPOBOTHUKAX ?

3anuiuTe BhIpAKEHUE IIUPKYIISIIMU BUXPEBOTO SJIEKTPUUECKOTO TOJIS

UTto Takoe WHIYKTUBHOCTh KOHTYpa?

3anumuTe Belpaxkenue J/]C camonHiyKkuuu

3anumuTe 3akoH OMa Ui KOHTYpa ¢ UHAYKTUBHOCTBIO. UTO IIpeICTaBIsIeT 3aCaHHOE
PaBEHCTBO C MaTEMAaTUYECKOW TOUKH 3pEHUs?

. Ha uro tpaTtutcs sHeprus uctouynuka npu ero padore npotus 2J{C caMOMHAYKIIMU B

IIEPEXOTHOM ITPOLIECCE MOCIIE 3aMbIKAHUsI KOHTYpa?
3anuiuTe BCe BhIpaKEHUSI 00bEMHOM TUIOTHOCTU YHEPTMHM MarHUTHOr o noJisi. CpaBHUTE
UX C BBIPAXEHUAMHU 00bEMHOMN INIOTHOCTH YHEPTUU IEKTPUUECKOTO MOJIS.

Pasnen Ypaenenusn Makceenna

1.

ogakrwn

8.

9.
10.

11.

3anuiuTe BeIpakeHus AU depeHInanbHbIX ONEePaTOPOB TEOPHUH MO Yepe3 BEKTOP
«Habma

Chopmynupyiite auddhepeHInaibHbIi TpU3HaK MOTEHIIMATFHOTO BEKTOPHOTO OIS
Chopmynupyiite nuddepeHIHanbHbIN MPU3HAK BUXPEBOT'O0 BEKTOPHOTO MOJIS
ChopmynupyiiTe MmaTemaTHaeckyto Teopemy ["aycca

ChopmynupyiiTe MaTeMaTH4IeCKyto Teopemy CTokca

Ceenute uHTErpanbHyto Teopemy Octporpaackoro-I'aycca k auddepeHnanbHOMY
YPaBHEHUIO BEKTOPHOTO TOJIS B CIy4ae JIEKTPOCTATHUECKOTO M BUXPEBOTO MOJIEH
CBenuTe UHTETPANIbHBIN 3aKOH 3EKTPOMArHUTHOM MHAYKIMH K 1uddepeHnaibHoMy
YPaBHEHHUIO CBS3bIBAIOIIEMY BUXPEBbIC SJICKTPUUECKOE U MATHUTHOE TOJIS.

CBenuTe MHTETPATBHBIN 3aKOH MOJIHOTO TOKA K TU((epeHIInaTbHOMY YPaBHEHUIO
BEKTOPHOTO TIOJISI B CJIyJae CTAIIHOHAPHOT'O MArHATHOTO TTOJIS

Chopmynupyiite runoresy Makcsesia

Urto Takoe TOk cMenieHus?

ChopmynrpoBaTh BBIBOJ O CYIIECTBOBAHUH JICKTPOMArHUTHBIX BOJIH

Pasnen Kosieoanus u 6onnol

1.

2.
3.
4

oo
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3anuiuTe KHHEMaTUYECKUH 3aKOH TapMOHUYECKUX KoJieOaHun

Uro Takoe ¢aza?

Kak (haza 3aBuCHT OT BpeMEHH B TAPMOHUYECKOM 3aKOHE?

Kak cootHOCSTCS pa3za KOCHHYCHOTO M CHHYCHOT'O MIPEICTaBIIEHUSI TAPMOHUYECKOTO
3aKOH JIBMXKCHUS?

3anmumute mudGepeHIraTEHOS YPABHCHHE TAPMOHIMUYECKUX KOJICOaHNH

UTto B BEKTOPHOM MpEACTaBICHUU TrapMOHNYECKON (DYHKIIMU OMpeesieT MOIYITh
BEKTOpa-MIPEACTABUTEINS, a YTO HAINpaBJieHUE?

Jyist 9ero HeoOXOAMMO BEKTOPHOE MPEICTABICHIE TAPMOHUYECKUX (YHKITHI?
3anummuTe rapMOHUYECKUI 3aKOH JIBI)KCHUSI B KOCUHYCHOM (popMe B KOMIJIEKCHOM
MPEACTAICHUH.

UTo HY)KHO cJIeNlaTh C CHHYCHBIM TPEJICTABICHUEM TapMOHHYECKON (YHKIIHH, YTOOBI
MPEACTaBUTH €€ B BEKTOPHOM I KOMIUUIEGKCHOM BHUT?
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12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.

23.
24.
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3anuiuTe OJHOMEPHOE BOJIHOBOE YPaBEHUE U €ro pellieHre B BUIE BOJIHBI, Oeryiieil B
MOJIOKUTEIHHOM HAMPABIEHUH KOOPAUHATHON OCH.

3anuimuTe 3aKOH ABUKEHUS OJJHOMEPHON rapMOHUYECKOU BOJIHBI, CJICIYIONICH B
MOJIOKUTETLHOM HAMPABIECHUH KOOPJIMHATHON OCH.

Urto Takoe JyirHa BOJIHBI?

UTto Takoe BOJTHOBOE YMCIO OJHOMEPHOMN BOJHBI?

UTto Takoe BOJTHOBAsI TOBEPXHOCTH?

UYrto Takoe miockasi BoiHa?

3anumuTe 3aKOH ABUKEHUS IJIOCKON rapMOHUYECKOM BOJIHBI, CIIEIYIONICH B
MPOM3BOJIBLHOM HamnpasieHuu. Kakoi BEKTOp onpenesseT HanpaBieHHe €€
pacnpocTpaHeHus?

Hanumure Boipaxkenue Gpa3oBoil CKOPOCTH TapMOHUYECKOM BOJIHBI

3anuimmuTe BhIpaKEHUE MHTEHCUBHOCTH TAPMOHUYECKOHN AJIEKTPOMArHUTHOMN BOJTHBI.
YTo Takoe KBa3UrapMOHUYECKHE BOJIHBI?

Hanwumure BoipakeHue rpynnoBoil CKOPOCTH

Urto Takoe JyiMHa KOTEPEHTHOCTH, U KaK OHa CBsi3aHa C pa30poCOM JTHHBI
KBa3UrapMOHUYECKOW BOJIHBI?

Uro Takoe BpeMsi KOTEePEHTHOCTH, U KaK OHO CBS3aHO C pa30pOCOM 4acTOTHI
KBa3UTapMOHHYECKOU BOJIHBI?

UYto Takoe myr BoiH?

Kak cBsi3anbl Mexay co00ii TMHA KOT€PEHTHOCTH M BPeMsl KOT€pEHTHOCTH ?

Paznen Unmepghepenyusn

RBOoo~NoOMLONE

0.

Uro Takoe siBICHUE HHTEPPEPEHITNN?

SIBIISITOTCSL JIM CTOSIYKME BOJTHBI IPUMEPOM KOT€PEHTHOCTH ?

Kaxkue BOIHBI Ha3bIBalOTCSA KOTEPEHTHBIMU APYT APYTY?

ChopmynupyiiTe ycioBrUe KOTEPEHTHOCTH JIBYX MEXaHHUYECKUX WA PATUOBOITH
ChopmynupyiiTe ycIioBU€ KOTEPEHTHOCTH JIBYX CBETOBBIX BOJH

Y10 Takoe ONTHUYECKUIN XOIa?

Chopmynupyiite ycinoBus nHTEpPEPEHIIMOHHOTO MAKCUMYMa 1 MHHIMYMa
Nzo6paszute cxemy FOHTa 1 3anuIMTe BEIPAXKEHUE PA3HOCTH OMTHYECKOTO XOAa
ChopmynupyiiTe ycioBUe BpeMEHHON KOTE€PEHTHOCTH

3anuimnTe BhIpaKEHUE Pa3HOCTH ONTUYECKOI0 X0/1a B TOHKOU IMJIEHKE MPU HOPMAIILHOM
MaJICHUH TUIOCKON CBETOBOM BOJIHBI HA €€ TOBEPXHOCTD.

Pasnea Jugppaxyusn

ok whE

e N

10.

11.

Yro Takoe siBieHue qUPPaKIuu

Kak Ha3piBaeTcst onTHKa B OTCyTCTBUU AuDpakiun?

Chopmynupyitte npuniun [ roiirenca-®Openens

OO0bsicHuTE siBIeHNE TUGPAKIIUK ¢ TOUYKH 3peHus npuHiumna [ roirenca-dpenens.

Uro Ttakoe 30Ha Openens?

MO’KHO JI1 yBEJIMYUTh UHTEHCUBHOCTb CBETOBOT'O OTKJIMKA OTBEPCTHUS, IPOITYCKAIOILIETO
CBET, YaCTHYHO 3aKPbIB €ro?

Uro takoe nisatHO Ilyaccona?

Kak usmensercs konudectso 30H @peHens B KpyrioM OTBEPCTUH, MPOIYCKAIOIIEM CBET
IpU yAaJCHUH 3KpaHa HaOII0AeHUsI OT KpaHa C OTBepcTUeM?

Byner nu mabnrogatbes qudpakiius mpu 60IbIIOM KolndecTBe 30H Openens,
YMEIIAIOLIEMCSI B OTBEPCTUH, IPOITYCKAIOIIEM CBET?

Kaxoro ycioBue mudpaxiun OpenHens u kakoBo ycinosue qudpakuun Opaynrodepa mpu
MIPOXO0KJIEHUH CBETA Uepe3 Kpyriioe oTBepcTue?

Uro takoe qudpakius OpayHrodepa npu maJjeHUH IIOCKUX BOJIH HA IPENsTCTBUE?



12.

13.

14.
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OmnpenenuTe MUPUHY CBETOBOTO OTKIIMKA OT IIENU IMUPUHON drpu majeHnn Ha Heé
IUIOCKOM MOHOXPOMAaTHU4ECKON CBETOBOW BOJIHBI, UCXOS U3 COOTHOLIEHUS
HEOIPEIEIEHHOCTEW KOOPANHATA-BOJIHOBOE YHCIIO.

ChopmynupyiiTe TpaBuiIo 0TOOpa TIaBHBIX TU(PPAKITHOHHBIX MAKCUMYMOB TIPH
mudpakiun OpayHrodepa MIOCKUX BOJIH Ha OTHOMEPHOU TU(PAKIIMOHHON PEeHIETKE
Chopmynupyiite npasuio Bynbda-bparra npu otbope HanmpaBieHUH rIaBHBIX

T PAKIIMOHHBIX MaKCUMYMOB IpH udpakiuu OpayHrodepa miockux BOJH Ha
KPUCTAJUTMUECKOU pemiéTke

Pasnen Ioaapuzayun

1.

2.
3.
4

o

©

10.

11.
12.

13.
14.
15.
16.
17.

B kakux BoHaX BO3MOXKHBI, @ KAKMX HEBO3MOKHBI MOJIIPU3ALIMOHHBIC SIBIICHUS

UTto Takoe MI0CKOCTh MOJISIPU3AIINH BOJTHBI?

Yro Takoe IIIOCKOMOIsIpU30BaHHas BOJTHA?

Hamummure ob1iee BripakeHnE MHTCHCUBHOCTH, CBSI3aHHOM € TUIOCKOCTBIO TMOJISPU3AIIHH,
KOTOpasi MOBEPHYTA BOKPYT HAMPABIICHUS IBI)KCHUSI BOJHBI HA YTOJI @ OTHOCUTEIIBHO
ocH X, epIEHAUKYIISIPHON HANPaBICHUIO ABUKCHHUSL.

Urto Takoe quarpamMMa MUHTEHCUBHOCTH?

N3o6pa3uTte nuarpaMMy WHTEHCHBHOCTH €CTECTBEHHOIIOISPU30BAHHOTO CBETA

Kak u3meHsieTcst HHTEHCUBHOCTH €CTECTBEHHOIOISIPU30BAHHOTO CBETA MPU
MPOXOXKJICHUH Yepe3 UeallbHbIN Mosipu3aTop?

N3o6pa3urte quarpaMMy WHTEHCHBHOCTHU TIOCKOTIONSIPU30BAHHOTO CBETA
ChopmynupyiiTe 3akoH Maitoca

Uro Takoe KpyroBas misspu3aius BoiHbI? K KakuM BOJTHAM OTHOCHUTCS 3TO MOHATHE: K
(ha30BO yHopsiIOYCHHBIM UJTH K (PA30BO HEYNIOPSAOUYEHHBIM?

Yto Takoe MpaBoIOJIIPU30BAHHBIC U JIEBOIIOJIIPU30BAHHBIE BOJIHbI?

Uro npencrapnseT co0oi cyneprno3uiins IBYX KPYroBO MOJIIPU30BAHHBIX BOJH,
MIPOTUBOTIOIOKHON MOJISIPU3AIMU U OJIMHAKOBOW aMITIUTYIbl, CICAYIOIINX B OJTHOM
HarnpaBjeHUU?

Uro Takoe ONTUYECKU aKTUBHBIE CPEIbI?

Uro Takoe mI0CKOCTh MPOIYCKaHUs MoJisspu3aropa’?

Cdopmynupyiite 3akoH bproctepa.

Urto Takoe quxpousm?

Kaxk genarorcst monsspounabi?
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MWHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCUNCKON DOEJIEPALIN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPESIKICHUE BBICIIIET0 00pa3oBaHus
MOCKOBCKUI1 MOJIMTEXHUUECKUN YHUBEPCUTET

HanpaBnenue noaroToBKu:

15.03.01 «MammHocTpoeHUEY

OII (mpoduns): «MamuHbl ¥ TEXHOJIOTUN 00pabOTKN MaTEpHUaIOB TaBICHUEM»

Kadenpa dusnka

(HauMeHOBaHHUE Kaeapsl)

IIpumepHbIe BONPOCHI AJI1 3aIMTHI JIA0OPATOPHBIX PadoT

IO AU CLHUIIIIMHEC «®usuka B MPOU3BOJACTBCHHBIX U TCXHOJIOTHYCCKUX ITPOLIECCAX)
(HaMMEHOBaHHE JMCIUTIINHBI )

@OPMCZ meKyuieco KOHmpoJii, nposepAarowasl Cmenenb OC60EHUA KOMNEMERYUU

OIlK-1

Paznen Dusuyeckue usmMepeHus u Ux NOPeuiHoCmu
JlabopaTopHas padora «3mepenne 6a30BbIX BeJIMUYNH»

1.

ok wn

Uro Takoe abCONMIOTHAS MOTPEITHOCT MPSIMBIX U3MEPEHUN?

MO>KHO JI1 TOYHO BBIYUCIUTH A0COIIOTHYIO MOTPELIHOCTD MPSIMBIX U3MEPEHH?
SBnsercst 11 puOOpHast MOTPEITHOCTh CUCTEMAaTHIECKOM?

MokeT 1 IPOSIBUTHCS CIIydaiHas IOTPEMIHOCTE B OTHOM U3MEPEHHUH?

YTo NpUHATO CUUTATh PE3YJIBTATOM CEPUH MOBTOPSIOLIUXCS U3MEPEHUI?

OT KakoM M3 MOrpeHIHOCTed NPSMBIX H3MEPEHUN: NPUOOPHOM, ciydyaiflHON WM
CUTEMATUYECKON MOKHO «OUMCTUTB)» PE3yNbTaT U3MEPEHUIL?

Kakoii mpuGop HYXHO HCIONB30BaTh, HU3MEPSsI OAHY U Ty JK€ BEIMYUHY, YTOOBI
NPOSIBUIIACh CIy4aiiHasi OTPEIIHOCTh: TOHKUN MIIK TPpyObIii?

UTto Takoe KOCBEHHOE U3MEPEHHE?

Jlan map Maccoit M, U3MEPEeHHON C MOTPELUIHOCThI0 AM, U paguycoM R, U3MEpEeHHBIM C
norpemHocTbi0  AR. BrIpasute dwepe3 BenmmumHsl M, AmM, R u AR aGcomoTHyio
HOTPEIIHOCTD AP INIOTHOCTU MaTepuaia, U3 KOTOPOro CAEJaH Iap.

Pasneant «/[unamuxa nocmynamenvnozo osudxicenusa» u «Paboma u Inepzus 6
nocmynameibHOM OGUIHICEHUW))

JlabopaTopHblie padoThl «3ydeHne 0a1JMCTHIECKOT0 MAATHUKA Y,
«M3yyeHne MaTeMAaTHYE€CKOI0 MATHUKA)

1.

CoNOR~WN

UYt0 Takoe UMITYJIbC MATEPUAIBHON TOUYKHU

3aKOH U3MEHEHUS UMITYJIbCa MaTEPUATLHON TOYKU

UTO Takoe UMITYJIbC CUCTEMbI MATEPUATIBHBIX TOUEK

3aKOH M3MEHEHHUS UMITYJIbCA CUCTEMbI MATEPUAIIBHBIX TOUEK
ChopmynupyiiTe 3aKOH COXpaHESHUSI HMITYJIbCAa CHCTEMBI

JaiiTe onpenenenus yaapa

[louemy npu ynape coxpaHsieTCsl UMITYJIbC CUCTEMBI?

Uro Takoe MEXaHMYECKOE COCTOSIHUE CHCTEMBbI?

[TpuBecTu npumMepsl PYHKIHMI MEXaHHUYECKOTO COCTOSIHUS CHCTEMBI

10 UTto Takoe KMHETHYECKasi SHEPTUSI CUCTEMBI TEJ, U 10 KAKOMY 3aKOHY OHA U3MEHSIeTCs?
11. Yro Takoe MOTEHIIHAIBHOE CHIIOBOE TI0JIE?



12.
13.
14.

15.
16.
17.

18.
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CdopmynupoBaTh onpeseneHue NOTeHINAIbHOM SHEPT U Tejla U 3aKOH €€ U3MEHEHUS.
Kakue cnibl B TOBCETHEBHOM MPAKTUKE ABJIAIOTCS MOTECHIIMAIBHBIMA?

Jatp onpenenenue nois cui conporusieHus. IloueMy oHO He sBiseTCA
MOTEHITHAIbHBIM?

SIBAAIOTCS JIM OTEHLIMAJIBHBIMU CUJIBI HATSKEHUS HUTH U PEAKLIMH ONIOPBI?

Uro Takoe MeXxaHUUYeCcKasi SHEPTus, U 110 KAKOMY 3aKOHY OHA U3MEHSETCs?

JlaTp onpenenenre KOHCEPBAaTUBHON CUCTEMBI U JOKA3aTh, YTO €€ MEXaHUYECKAs
JHEPrUsl COXPAHAETCS.

Uro Takoe KO3 PHUIHUEHT MMOJIE3HOTO JICHCTBUS TEXHUUYECKOTO yCTPOHCTBA?

Paznen JuHamuka epawiamenbH0o20 08UNCEHUA
JlabopaTopHas padoTa «OnpenejneHne MOMEHTA HHEPIIUN»

1.
2.

3.

ok

8.

JlaTb onpeniesieHre MOMEHTA CUIIBI.

Kak cBsi3anbl Mexay co00if MOMEHT UMITYJIbCa CUCTEMBI B 1a0OpaTOPHOI cucTeMe
OTCYETA U B CUCTEME OTCUETA KLIEHTP MACC CUCTEMBI»

HamnucaTts 0CHOBHOE ypaBHEHNE AMHAMUKH BPallaTe€IbHOTO IBUKEHUS.
Cdopmynuposats Teopemy LlITeitnepa

BeiBecTH BRIpakeHHE MOMEHTA MHEPLIMHA OJHOPOIHOIO JUCKA OTHOCUTEIBHO OCH,
MIPOXOIALIEH Yepe3 ero HEHTP NEPHEHAUKYISIPHO €T0 IIIOCKOCTH

JlaTb BBIpaskeHUE 3JIEMEHTApHOM pabOThl BO BpaLaTEIbHOM JIBUKEHUU

JlaTb BeIpa’keHNE KMHETHUECKOW YHEPTUU a0COIIOTHO TBEPAOTO TeNa, BPALIAFOIIET OCs
OTHOCHUTEJILHO 3aKPEIJIEHHON OCH.

[Touemy coxpaHsieTcss MexaHu4eckasi SJHeprus MasiTHuka MakcBesuia?

Paznen 3aKOHbL NOCMOAHHO20 MOKA
JlabopaTopHas padoTa «M3y4yeHne MOCTOBOM CXeMbI»

NG~ wWNE

10.
11.
12.

13.
14.

Uro Takoe MI0THOCTh AJIEKTPUUYECKOro TOKa U cuiia Toka? KakoBa cBsI3b Mex 1y HUMU?
Yto Takoe CTOPOHHUE CUITBI?

Cdhopmynuposats 3akoH OMa B 1uddepenuanbHoi popme.

Urto Takoe cOnpoTHUBIIEHNE y4acTKa?

Urto Takoe 0AHOPOIHBIN ydacToK 1enu? M300pa3uTh €ro dJIEKTPUUECKYIO CXEMY.

Yro takoe DC?

UYro Takoe HEOJTHOPOAHBIN yyacToK 1enu? 1300pasuTe €ro 3JeKTpUUECcKyIO CXEMY.
3anucaTh UHTErpasibHbIN 3aKk0H OMa Ui yJacTKa Henu U OObSICHUTh SHEPreTHUeCKU
CMBICJI Ka)KJIOTO YICHA.

Uro Takoe cCUCTEMAaTUYECKasi HOTPELIHOCTh U3MEPEHUSI.

Kakoii amnepmeTp sBJISIETCS U€aTbHbIM?

Kakoli BonbT™MeTDp sIBIISIETCS UACATBHBIM?

[Ipu kakux 3HAUEHUAX YAEIBHOTO CONIPOTUBIIEHUS CPENA MOYKET CUNTATHCS
MIPOBOJTHUKOM ?

Kaxue BuabpI NpoBOIHUKOB BaM M3BECTHBI, U KTO SIBJISIETCS HOCUTEIEM TOKA B HUX?
Uem oTimyaeTcs TEMIEPATYPHBII X0/ yIEIbHOI'O COIPOTUBIICHUSI METAIJIOB OT APYTUX
IIPOBOJTHUKOB?

Pasnen Maznemusm

JlaGoparopHbie padoTsl «3MepeHue COCTABJIAKIINX MATHUTHOTO M0s1 3eMJIu
METOJ0M HAJIO:KEeHHUS BHENIHero moJs», « M3MepeHue cuibl, JeiicTBYOIIEH HA
NMPOBOJHUK C TOKOM MarHUTHOM Mo0Jie», «3y4yeHne moBeaeHNsi pAMKH ¢ TOKOM
B MAarHUTHOM 110JI€»
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Yro Takoe MarHUTHOE T0JI€E?

Kak Ha3piBaeTcst 1 0003HauaeTCs CHIIOBast XapaKTePUCTUKA MArHUTHOTO MOJIs?

Ecin MaruuTHas MHIYKLIMS HA MECTE MOJIOKEHUSI IBUXKYILErOCsl OTPULIATENLHOTO 3apsiia
HalpaBJIeHa Ha PUCYHKE BBEPX, a €r0 CKOPOCTh — BIIPaBO, TO Ky/la HAaIIPaBJIeHA CHJIA CO
CTOPOHBI MArHUTHOTO TOJIS?

Uro Takoe cuina Ammepa? 3anuIInTe BhIpaKEHHE SJIEMEHTApHON CHIIbl AMIiepa.

UYTto Takoe MarHUTHBI MOMEHT?

Kak Bo3zelicTByeT OAHOPOJHOE MarHUTHOE I10J1€ HA MarHUTHBIM MOMEHT. 3alHILINTe
BBIPaKEHME, OMMCHIBAIOIIEE 3TO BO3ACHCTBHUE.

3anuiuTe BhIpa)k€HUE YHEPIUH MArHUTHOIO MOMEHTA B MarHUTHOM I10JI€.
Coopmynupyiite 3akon buo-CaBapa-Jlamiaca u npoBeuTe aHAIOTUIO C BBIPAKEHUEM
HANPsHKEHHOCTHU AJIEKTPOCTATUYECKOTO MOJIE TOUEYHOIO 3apsija.

YeMy paBHAa MarHUTHasi UHAYKLHUS B BO3yX€ B LIEHTPE IJIOCKOM KaTylku paguyca R u3
N BUTKOB, IO KOTOPBIM TEUET TOK |.

Paznen Konebanun u eoinol
JlaGopaTopHuasi pabora «M3mMepeHne CKOPOCTH CBETa»

1. 3anumuTe KUHEMaTHYECKHM 3aKOH TapMOHMUYECKUX KOJIeOaHU M

2. Uro Takoe ¢aza?

3. Kak ¢aza 3aBucHT OT BpeMEeHH B TAPMOHUYECKOM 3aKOHE?

4. Kak cootHOcATCS (pa3a KOCUHYCHOI'O U CHHYCHOTO IIPEJCTABICHUS TapMOHNYECKOT 0
3aKOH JBUKECHUS?

5. Jlyist yero HEOOXOAMMO BEKTOPHOE MPEICTABIICHUE TAPMOHHYECKUX (DYHKITH?

6. 3anummMre 0JJHOMEPHOE BOJHOBOE YPAaBEHHUE U €r0 pellieHHe B BUE BOJIHBI, OeryIei B
10JIOKUTEIIbHOM HAaIIPAaBJIEHUU KOOPAUHATHOU OCH.

7. 3anuimmure 3aKOH JABM)KEHUS OJIHOMEPHOI rapMOHUYECKON BOJIHBI, CIEAYIOLIEH B
HIOJIOKHUTEIBHOM HAIIPABJICHUH KOOPANHATHOM OCH.

8. Uro Takoe JUIMHA BOJHBI?

9. Yro Takoe BOJIHOBOE YMCIIO OHOMEPHON BOITHBI?

10. Yto Takoe BOIHOBAs MOBEPXHOCTH?

11. Yto Takoe miuockas BoyiHa?

12. Hanmmmte BeipaskeHue (pa30BOM CKOPOCTH TAPMOHHYECKON BOJTHBI

13. Yto Takoe crosiyas BoaHa?

14. Chopmynupyiite ycioBusi BOSHUKHOBEHHS CTOSTYEH BOJIHBI HA OJJHOMEPHOM PE30HATOpE.

Pasnea Unmepgpepenuusn

JlaGoparopHasi pabora «M3yyenue sijieHusi uHTepdepeHun HA OUNIPU3MeE U
Ousepkase @peHesss»

el NS

RO~ O

0.

. 3anummuTe BBIPAKCHUC PA3HOCTU OINTHYCCKOI'O XO/Zid B TOHKOH MJIEHKE IIpru HOpMaJIbHOM

Uro Takoe siBneHue uutephepeHun?

SIBISAIOTCS JIU CTOSTYME BOJIHBI TPUMEPOM KOT'E€PEHTHOCTH?

Kaxkue BOTHBI Ha3bIBAIOTCS KOTEPEHTHBIMU IPYT APYTY?

Hanummure BoipaykeHue HHTEpGEPEHIIMOHHOTO WIEHA B ClTydae JBYXJIy4eBOH
UHTEPPEPEHIIHH.

ChopmynupyiiTe ycioBUE€ KOTEPEHTHOCTU IBYX MEXaHUUECKHUX WUITU PAIMOBOIH
ChopmynupyiiTe yciioBue KOT€pEHTHOCTH JIBYX CBETOBBIX BOJIH

Y10 Takoe ONTHUYECKUH XOI?

Chopmynupyiite ycinoBus nHTEpHEPEHIIMOHHOTO MAKCUMyMa 1 MHHIMYMa
N3006pa3ute cxemy FOHra u 3anummTe BoIpaskeHUE Pa3HOCTH ONTHYECKOTO X0/a
ChopmynupyiiTe ycioBrue BpeMEHHON KOT€pEeHTHOCTH

MaJICHUH TJIOCKOM CBETOBOM BOJIHBI HA €€ TOBEPXHOCTD.
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Pazaen ugppaxuusn

JlabopaTopHas pabora «/Iudpakuus cBera Ha mIeTH»

Uro Takoe siBJIeHHE AUDPAKIIH

Kak Ha3bIiBaeTcst ONTHKA B OTCYTCTBUU JUGPAKIIUH?

Chopmynupyiite npuniun [ rolirenca-dOpenens

OO0msicHuTe sBJIEHUE MUGPAKINN C TOUYKU 3peHUs npuHIHna [ tolirenca-OpeHerns.

Uro takoe mudpakuus OpayHrodepa npu najeHun MIOCKUX BOJIH Ha MPETSITCTBUE?

Omnpenenure MUAPHUHY CBETOBOTO OTKJIMKA OT INEJM MIMPHHOM O MpH MagcHuU Ha Heé

IJIOCKOM MOHOXPOMAaTUYECKOW CBETOBOM BOJIHBI, UCXO/S U3 COOTHOLIEHHUS

HEONpeIeIEHHOCTEW KOOPANHATA-BOJIHOBOE YHCIIO.

7. CdopmynupyiiTe mpaBuao 0oT60pa rIaBHBIX JUPPAKIUOHHBIX MAKCUMYMOB TPU

mdpakiun @payHrodepa MmiI0CKUX BOJIH HA OAHOMEPHON AU(PaKIIMOHHON penIéTKe

Uro Takoe napamerp nudpakuun?

9. Kak cooTHOcATCS 3HaYEHUS MapameTpa AUPPaKIUK B CIy4yae FreOMETPHUUECKON ONTUKH,
mudpakiun Openens u audpaxuun Ppaynrodepa?

10. MosHo J1 TonyunTh Audpaknuio Opaynarodepa Ha chepruuecknx BoiaHaX?

ouarwbhE

©

Pasnen Ioaapuzayun

JlabopaTopHas padorTa «3akon MaJsoca»

B kakux BoHaxX BO3MOKHBI, @ KAKMX HEBO3MOKHBI MOJISIPU3ALIMOHHBIE SBJICHUS

Yto Takoe MIOCKOCTh MOISPU3ALNH BOTHBI?

UYro Takoe MmI10CKONospu30BaHHas BOJIHA?

Uro Takoe quarpamMmma MHTEHCUBHOCTH?

N300pa3uTe AuarpaMMy HHTEHCUBHOCTH €CTECTBEHHOMOSIPU30BAHHOIO CBETA

Chopmynupyiite 3akon Mamroca

Uro Takoe kpyrosas mispu3anus BoiHbl? K KakuM BOJIHaM OTHOCHUTCS 3TO MOHATHE: K

(ha30B0O yIops104€HHBIM WM K ()a30BO HEYNOPSA0UCHHBIM?

UYro Takoe npaBoOIOJIIPU30BaHHBIE U JIEBOIIOJISIPU30BaHHBIE BOJIHbI?

Uro npencrasisger coOoi cyneprno3uus AByX KpyroBo MOJIIPU30BaHHBIX BOJIH,

IPOTUBOMOIOKHOM MOJISIPU3ALMU U OJJUHAKOBOW aMILAUTYAbI, CJIEAYIONINX B OJTHOM

HaIpaBJIeHUU?

10. Yro Takoe ONTUYECKU aKTUBHBIC CPEIIbI?

11. Yto Takoe MmiI0oCKOCTh MPOITyCKaHUsI TTOJIsIpu3aTopa?

12. Het it mpoTUBOpEUUS ONpPEAETICHHS MTOCKOMOISIPU30BAHHON BOJIHBI M BPALICHUS
IUIOCKOCTH TOJISIPU3ALMY B ONITUYECKU aKTUBHBIX cpefax”?

13. Chopmynupyiite 3akoH bro

14. OObsicHUTE MEXaHU3M BPAIICHHS MIOCKOCTH MOJSPU3AIUU B ONITUYECKH aKTUBHBIX
cpenax.

NoogkrwdpE

© ©
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MWHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCUNCKON DOEJIEPALIN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPESIKICHUE BBICIIIET0 00pa3oBaHus
MOCKOBCKUI1 MOJIMTEXHUUECKUN YHUBEPCUTET

HanpaBnenue noaroToBKu:

15.03.01 «MamuHOCTpOCHHEY
OII (mpoduis): « MalIMHBI U TEXHOJIOTHHA 00pab0TKH MaTEPHAIOB JTaBICHUCM»

Kadenpa dusnka

(HauMeHOBaHHUE Kaeapsl)

MarepuaJsbl K 3a4€Ty

110 JUCIOUITIINHC duzuka B IMPONU3BOACTBCHHEBIX U TEXHOJIOTHUYCCKUX ITPOLECCax
(HaMMEHOBaHHE TUCIUILIHHBI)

Dopma npomedcymoyHol ammecmayuil, NPoBePsoulas CmeneHb 0C80eHUs
komnemenyuu OIIK-1

Oopazeln OnJieTa I 3a496Ta

MUHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA30BAHNS POCCUICKOU ®EIEPALIN
®EJIEPAJIbHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHUE BbICHIET'O
OBPA30BAHUSI
«MOCKOBCKHMHI MOJUTEXHUYECKUW YHUBEPCUTET»
(MOCKOBCKHU MOJIUTEX)

®DaxynpTeT 6a30BBIX KOMIIETEHIHH, Kadenpa «DPuznkay
Juctmnnuaa «®Pr3nka B IPOU3BOACTBEHHBIX U TEXHOJIOTHYECKUX MPOIIeccax»
OO6pa3oBarenpHas mporpaMma « MaliiHbI ¥ TEXHOJIOTHH 00pa0OTKH MaTepHAIOB TaBICHUEM»

Kypc 1, cemectp 1

3auém no pazoeny «Mexanuxka»
BMWIET Ne 1

1. ITomoxxeHue 1 €ro OTHOCUTEILHOCTD.
2. AHanorusi MexxJy MOCTyNnaTelbHbIM U BpaIlaTelbHbIM JBUKCHUSIMH
3. B noake maccoii 240 kr crouT venoBek maccoi 60 kxr. JIogka mibIBET cO CKOPOCTHIO 2 M/C.

Yenosek MPLITACT C JIOAKH CO CKOPOCTBIO 4 M/C OTHOCHUTEIIBHO JIOAKU B CTOPOHY
IMPOTHUBOIIOJIOKHYIO JIBUKCHHUIO JIOJKU. Haiitu CKOPOCTH JIOAKH ITOCJIC IIPBIKKA YCJIIOBCKA.

VY1BeprkneHO Ha 3acenanuu kapenpsl «dusukay 10.05.2022 r., mporokon Ne.10

3ag. xadenpoit /Crpekanuna .M. /
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Bomnpocsl 1151 TOArOTOBKY K 3a4€Ty 10 pasaeny «MexaHuka»

[TonoxeHue u ero OTHOCUTEIBHOCTb.

Tpaekropusa. Conpukacaromascsi OKpy)HOCTb. LIeHTp 1 paanyc KpUBU3HbBI TPAEKTOPUH
CKopocTb ABM)KEHHUS U €€ OTHOCUTEIBHOCTD.

VYckopenue. KacarenpHoe 1 HOpMaIbHOE YCKOPEHUS.

JlexapToBa cucteMa KOOpIMHAT.

KunemaTuueckue 3aK0HbI JBUKEHUS

[MoctynarensHoe nBMx)eHME adcomoTHO TBEpAOTo Tena (ATT).
[onsiTre cunbl. AGCONIOTHOCT CUJIBI B KJIACCUYECKON MEXaHUKE.
[ToHsATHS paBHOAECUCTBYIOIIEH U COCTOSTHUSA MTOKOSI.

Ilepssiit 3akoH HbroToHa. MHEpLManbHbIe CUCTEMBI OTCYETA.
Bropoii 3akon HeroToHa 1 3ak0H BeceMupHOro TAroTeHus.

NMitybc ¥ 3aKOH €ro U3MEHEHUS.

Tpernii 3axkoH HbI0TOHA M COXpaHEHHUE UMITYJIbCA 3aMKHYTOM CUCTEMBI.
VY napsl 1 pa3pbIBbL.

[TonsiTne cunoBoro nosus

OnemeHTapHas pabota U paboTa Ha KOHEYHOM IEePEMEIICHUH.
MontHocTs.

Kunernueckas 3Heprus U 3aKOH €€ U3MEHEHUS.

[loTeHnManbHBIE CUIIOBBIE MTOJI U IOTEHLMAIbHAS SHEPTUs.
MexaHnueckasi 3HEpIrusi U 3aKOH €€ U3MEHEHUSI.

KoHcepBaTuBHBIE CHCTEMBI.

DneMeHTapHBbIN yroJl IOBOPOTA U YIJI0Bask CKOPOCTh

CBsi3b MEX]Ty YIJIOBOM U TUHEUHON CKOPOCTSIMH.

YrinoBoe yckopeHue.

KacarenbHOe 1 HOpManbHOE YCKOPEHHUS BO BPAILATEIbHOM JIBMKEHUHU
Bpamarensnoe nemxenne ATT.

MoMeHT uMITyJIbca 1 MOMEHT CUJIBI

3aKOH N3MEHEHUS MOMEHTA UMITYJIbCa.

MoOMeHT uMIlysbCca U yriioBas CKOpoCcTb. MOMEHT HHEPLIUH.
OcHOBHOE ypaBHEHHE TUHAMHKHU BpamiaTeabHoro npwkenus ATT
OceBble MOMEHTBI UHEPLIUH HEKOTOPBIX TEI

Teopema Illrelinepa

Pabota u kuHeTHYecKast SHEprus BO BPAIATEbHOM JIBUKEHUHU
AHaJIOTHs MEX/ly IOCTYIIaTEIbHBIM U BPALLATEIbHBIM JIBUKECHUSAMU.
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MWHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCUNCKON DOEJIEPALIN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPESIKICHUE BBICIIIET0 00pa3oBaHus
MOCKOBCKUI1 MOJIMTEXHUUECKUN YHUBEPCUTET

HanpaBnenue noaroToBKu:

15.03.01 «MammHocTpoeHUEY
OII (mpoduis): « MalIMHBI U TEXHOJIOTHHA 00pab0TKH MaTEPHAIOB JTaBICHUCM»

Kadenpa dusnka

(HauMeHOBaHHUE Kaeapsl)

MartepuaJjibl K 3K3aMeHY

110 JUCIHUITIIUHEC duzuka B MPONU3BOACTBCHHBIX U TCXHOJIOTHUYCCKUX ITPOILIECCax
(HaMMEeHOBaHUE AUCIUTUTHHBI)

Dopma npomesNcymouHou ammecmayuu, nposepsarouldas CmeneHb 0C80eHUs
xomnemenyuu OIIK-1

Oo0pa3eln IK3aMEeHAIIHOHHOI0 OHJIeTa

MUHUCTEPCTBO HAYKMU 1 BBICILIET'O OBPA3OBAHUS POCCUNCKOI DEJIEPALIIN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUE BBICIIET' O
OBPA30OBAHUMS
«MOCKOBCKHU NOJUTEXHUYECKAU YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

dakynpTeT 0a30BBIX KOMIIETEHIMH, Kadeapa «Du3ukay
Juciuruinna «@u3KKa B IPOM3BOACTBEHHBIX U TEXHOJIOTHYECKHUX MPOLIeccax»
O6pazoBarenbHas nporpaMMa «ManivHbl 1 TEXHOJIOTUH 00pa0OTKH MaTepHalioB JaBJICHUEM»

Kypc 1, cemectp 2
IK3amen no pazoeny « NeKmpomacHemuzm»
BWJIET Ne 1

1. 3akon {xoynsa-Jlenua.
2. Bekropnoe npoussenenue. [IpaBuino Moaysst 1 mpaBUiIo HAIIPaBJICHHUS.
3. PaccTosiHMe MeX1y JBYyMsl TOUEUHBIMU 3apsiaamu g u -5q paBHo 10 cm. Ha kakom paccTosiHun

OT OOJIBIIIETO TI0O MOJYJIIO 3apsifia HAXOAUTCS TOYKA, B KOTOPOU 3JICKTpHUECKas HAMPSHKEHHOCTH
paBHa 0?

V1BeprkaeHo Ha 3acenanuu kapeapsl «Pusmkay 10.05.2022 r., mporokon Ne.10

3aB. kadeapoii /Crpexanuna .M. /
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Bomnpocs! 15151 NOATOTOBKH K 3K3aMeHY 10 pa3jeny « JJIeKTPOMarHeTU3M»

IlepBbie Bonpockl Ouslera

1. Onpenenenue IEKTPOCTATHIECKOTO ToJisA. Onucanue GU3nIecKoro JIEKTPOCTATHIECKOTO
I10JIs C TIOMOILBIO BEKTOPHBIX noJeil. [lone anekrpudeckoi HanpskéHHOCTU. Onpenenenue
BEKTOPA AJIEKTPOCTATUUECKON HAIIPSHKEHHOCTH ¢ TOMOMIBIO 3akoHa KyioHa.

2. [TpyHUMI CynepHo3ULIMU MOJIEH B OTHOIIEHUHU HANPsKEHHOCTH. [ose numosts.

3. llonstue TenecHoro yria. [loHsATHE MOTOKA 3JIEKTPOCTATUUECKON HAPSHKEHHOCTH TOYEYHOTO
HCTOYHUKA B BAKYyM€ UEpEe3 3aMKHYTYIO IOBEPXHOCTb.

4. Teopema Octporpanckoro-I'aycca B BakyyMme.

5. Teopema Octporpajackoro-I'aycca B Bakyyme U pacuéT MoJisi OJHOPOIHO 3apsKEHHOM chephl.
6. Teopema Octporpaackoro-I'aycca B Bakyyme U pacué€T moJield OAHOPOIHO 3apsSKEHHOMN
IJIOCKOCTH M BO3JIYIIHOTO KOHJIEHCATOPA.

7. Teopema Octporpaackoro-I'aycca B BakyyMme ¥ pacué€T 1oJist OJHOPOJHO 3aPSKEHHON HUTH.
8. IloTeHIManbHOCTH 3JIeKTpocTaTHUecKoro nois. Ilonstue norenunana. Belpaxkenue
CKaJISIPHOTO MOJIsl IOTEHI[MaNa Yepe3 BEKTOPHOE MoJie HaNpsKEHHOCTH. BriBoa popmyIis
MOTEHIMajIa TOYEYHOTO UCTOYHUKA B BAKyyMe.

9. IloTeHUMaNbHOCTD JIEKTpocTaTHuecKoro nois. Ilonstue norenunana. Belpakenue
CKaJISIPHOTO MOJIsl HOTEHIMaNIa Yepe3 BEKTOpHOE 1oJjie HanpskEHHOCTH. [lone moTeHnmana
OJTHOPOJIHO 3apsKEHHOM cephl B BaKyyMe.

10. IToreHnmanbHOCTB EKTpOocTaTHUECKOro nois. Ilonarue norennumana. Beipaxenue
CKaJISIPHOTO MOJIsl NOTEHIMala Yepe3 BEKTOpHOE 1oJjie HanpshkEHHOCTH. [losie moTeHnnana
OJIHOPOJIHO 3apsKEHHOM INIOCKOCTH B BAKyyMe.

11. IloTeHIIMAIBHOCTD 3JIEKTPOCTATUUYECKOTO 1Ol B BakyyMe. [loHsaTHe noTeHnnana.
BrlpaykeHue ckalsipHOTro 1oJist MOTEHIMalla Yepe3 BEKTOPHOE 10J1e HanpspkEHHOCTH. [lore
MIOTEHIMAaJIa OJHOPOJHO 3apsPKEHHOW HUTH B BaKyyMe.

12. TlonsiTue rpafuenTa CKaIIpHOW (PyHKIIMHM HECKOJIBKUX MEePEeMEHHBIX. BhlpaxeHnue
BEKTOPHOI'O I10JI1 HAIPSLKEHHOCTH Yepe3 CKAJSIPHOE 110JI€ MOTEHIMAA.

13. PaboTa 31eKTpOoCTaTUueCcKOro MoJis 1o MepeMenieHuto npoodHoro 3apsaaa. [lonsrtue
HaIpsKEHUS.

14. IloTeHnuanbHas SHEPTUsl CUCTEMbI TOUEUHBIX U HENPEPBIBHO pPacIpeIesIEHHBIX 3aps0B.
15. TloHsiTHE MUAAEKTPUYECKOM cpeabl. MeXaHU3M MOJISIPU3ALMU HETIOISIPHOTO TUAJICKTPUKA.
Bexrop nonspuzanuu. J{usnektpuyueckas BOCIPUUMUYNUBOCTD JUAIEKTPUUYECKON CPEbI.

16. Ilonsatue nuanextpuueckoi cpenpl. [loTeHIManbHAs SHEPTUS MIEKTPUUECKOTO AUIOIBHOTO
MOMEHTA B AJIEKTPUYECKOM IT0JIe. MeXaHU3M MOJIIpU3alUH OJSPHOrO AUAJIEKTPUKA.
JusnexTpuueckas BOCOPUMMYHMBOCTD IUAJIEKTPUKA.

17. Ilone cBsi3aHHOTO 3aps/ja B MOJISPU30BAHHOM AndjeKTpuke. Teopema OcTporpaackoro-
lNaycca B nuanexrpuke. BekTopHOe MoJe 3JeKTPUUECKON HHAYKINH (3JIEKTPUUECKOTO
CMeEIlLIeHNs) U €€ CBSA3b C MOJIEM AJIEKTPUIECKON HANPSHKEHHOCTH.

18. CBs13b MKy IEKTPUUECKON HAMPSHKEHHOCTHIO CBOOOAHBIX 3aps/I0B B BAKYyME U B
JIMDJIEKTPUKE.

19. TlonsTue poBoOAsLIEH Cpeabl. DNEKTPOCTAaTUUECKUN TPOBOAHUK. Pactipenenenue
HECKOMIIEHCUPOBAHHOTO 3apsiJa 110 3JIEKTPOCTaTUYECKOMY IPOBOJIHUKY. DJIEKTPOEMKOCTh
YEIUHEHHOTO IPOBOIHUKA.

20. AHanu3 CUCTEMBI IIPOBOSAIIMI 1Iap — TOUYEUYHBIHN 3apsi» METOJOM 3€pKalbHBIX
n300pakeHui. 3a3eMieHue.

21. B3aumHas 31eKTpoEMKOCTh. [I1oCKmii KOHACHCATOP U €T0 IIEKTPOEMKOCTh. CTIOCOOBI
COE/IMHEHMS KOHJAEHCATOPOB.

22. B3zaumHzas snektpoéMkocTh. Chepruueckuii KOHIEHCATOP U €ro 3JIEKTPOEMKOCTD.

23. B3aumHas 25eKTpoEMKOCTh. LnnrHapruyeckuii KOHASHCATOP U €T0 IEKTPOEMKOCTD.

24. DHeprusi yeMUHEHHOTO 3apsHKEHHOTO MPOBOAHUKA, 3apsSHKEHHOTO KOHACHCAaTOpa U 00BEMHOM
IJIOTHOCTH SHEPTUH JIEKTPOCTATUUECKOTO MOJIS.
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25. OcHOBHBIE OHATHS TEOPUH IIEKTPUUECKOTO TOKA: BEKTOP IJIOTHOCTH TOKA M CHUJIA TOKA.
CBsI3b MEX]ly HUMH.

26. 3akon Oma B muddepeHnuanbHoi hopme.

27. 3akon OMma B HHTETpajibHOU popme it OAHOPOAHOTO yuacTka. COMpOTUBIICHHUE yUacTKa.
CriocoObl coeTMHEHNs COMTPOTUBIICHUI.

28. 3akon OMa B MHTETpaAbHOU GopMe ISt HEOHOPOIHOTO ydacTKa. [100KUTENbHEIE 1
orpunarenbubie DJ]C. DHepreTuyecKuil CMbICI HHTErpaIbHOTO 3akoHa Oma.

29. 3akon Oma 15 IpocToro KoHtypa. 3akonsl Kupxroda.

30. 3axon Jxxoyns-Jlenna.

Bropbie Bonpochl 01J1€TOB

1. BextopHoe npousseneHue. [IpaBuino Moy U IpaBuiIo HalpaBiIEHUS.

2. [lonsiTie MarHUTHOTO 10JI1. MarHuTHas MHAYKIUS KaK CUJIOBasl XapaKTePUCTUKA MATHUTHOTO
nosil. MarauTtHas cocrasisitomas cuisl JIopeHna.

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

4. JIBe BEKTOpHbIE XapaKTEPUCTUKN MarHUTHOTO MOJIsl B MArHETUKE U CBSI3b MEKy HUMHU.
BeipaxxeHuss 00bEMHOMN INIOTHOCTH YHEPTUU MArHUTHOTO IOJIS1 B MArHETUKE

5. Ilpumenenue 3akona bCJI B BakyyMe: MarHUTHast HHAYKIMS B LIEHTPE BUTKA C TOKOM.

6. Cuna Ammnepa 115 IpOBOJHUKA C TOKOM 3JIEMEHTAPHON JUIMHBI U JUIs IIPSIMOTO IPOBOIHHUKA C
TOKOM KOHEYHOH JJINHBI.

7. MarHUTHBII MOMEHT M BO3JIEHCTBUE HA HETO MAarHUTHOTO TOJIsl. AHAJIOTUS MEXY BUTKOM C
TOKOM M MarHUTHOW CTPEJIKOM.

8. MaruuthbIi notok. Teopema OcTtporpaackoro-I'aycca it MarHUTHOTO TOJISL U BBIBOJIBI U3
HEE.

9. Pabota cunel Amrnepa B ciIy4ae yyacTKka MPOBOJHUKA C TOKOM

10. PaboTa cunbl AMmiepa B ciaydyae 3aMKHYTOI'O KOHTYpa C TOKOM

11. ITonsATHE UMPKYISILIMY BEKTOPHOTO MOJIA. 3aKOH MTOJIHOTO TOKA B BAKYYME U B MarHETHKE.
12. TlpumeHeHue 3aKoHa MOJHOTO TOKA: MarHUTHOE T0JIe OECKOHEYHO JUIMHHOTO MIPOBOJIA C
TOKOM B BaKyyMe.

13. IIpumeHeHNe 3aKOHA MTOJIHOTO TOKA: MarHUTHOE I10JI€ TOHKOT'O TOPOUJIA U JUTMHHOIO
COJIEHOW 1.

14. SIBnenue 3neKTpOMarHUTHON MHAYKIMU. 3akoH Dapanes u npasuio Jlenna. [lonstue
0o0paTHOM CBs3M. 3aKOH AJICKTPOMAarHUTHON WHIYKITUH.

15. Ipuunnst 3/1C nHAYKIMY B ABUKYILIUXCS IPOBOJAHUKAX U B HEM3MEHHBIX KOHTYPax
IIPOBOJJHUKOB B [IEPEMEHHOM MarHUTHOM IoJjie. BUXpeBoe 35ieKTpruuecKoe 1MoJjie U BbIPaKEHUE
yepes Hero D/1C HHAYKIMY B HEMTOABUKHOM KOHTYpPE IIPOBOJHHUKA.

16. KosnmuecTBo 3apsiaa, IpOTEKIIEE B KOHTYpE IPOBOAHMKA IIPY U3MEHEHUH MOTOKOCLIETIIICHUS
KOHTYypa.

17. SiBnenune camonnaykuuu. [louarre nHayKTUBHOCTH KOHTYypa. DJIC CamonHaykuuu. 3aKkoH
Oma 117151 yyacTka LIeNH ¢ MHAYKTUBHOCTBIO. DHEPTUsl MATHUTHOTO T10JIsI IPOBOJHUKA C TOKOM.
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Bomnpocs! Aj1st NOATOTOBKH K 3K3aMeHy no pasaenay «KoJsiebanusi, BOJIHBI,
ONTHKA

Huddepenumansuple onepatopsl Teopud mois. [loTeHnnanbHbIe ¥ BUXPEBBIE BEKTOPHBIE OIS
BriBon 4deTBEpTOro M BTOpPOro ypaBHeHHMH MakcBeiula Ha OCHOBAHMM MAaTEMaTHUECKOW TEOpPEMBI
T'aycca

BriBoa nepBoro ypaBHeHHst MakcBesula Ha OCHOBaHHMHM MaTeMaTHueckoil Teopemsl CTokca

Tpetbe ypaBHEHME MakcBeIUIa B ClIydae CTALMOHAPHOIO ¥ HECTALMOHAPHOTO PACIIPEACIICHUS 3aps/a.
Tok cmenienus.

Ompenenenne TapMOHWYECKHX KoneOanmii. Ilepmom, wacTtora, mHMKIMYEcKas dacToTa, (Qasa.
KommnekcHoe mpeacTaBieHHe TapMOHMYECKMX KojeOaHMi. Cyneprnosunus TapMOHHYECKHX
KOJIeOAHUI OJTHOM YaCTOTHI.

HuddepenumnansHoe ypaBHEeHHE TapMOHMYECKHX KoneOanuid. [Ipumephl naeanbHbIX KojeOaTeIbHbBIX
CHUCTEM: TapMOHHYECKHH OCHHJUIATOP, KONeOaTeNbHbIA KOHTYpP C KBa3HCTAlMOHAPHBIM TOKOM.
apmoHnueckue KonebaHus ¢ TOYKHA 3pSHUS SHEPTHH.

OpHoMepHOE U TpeXMepHOe BOJHOBOE ypaBHEHHE. BojHa Kak pelieHHe OJHOMEPHOTO BOJHOBOTO
ypaBHeHus1. [1ockas u cepraeckasi BOJHBI.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BexTop MI0THOCTH TOTOKA SHEPTHUH AIICKTPOMArHUTHOH BOJIHEI (BekTOp YMoBa-IlofHTHHTA).
l'apmonnueckue BOJHBL: (ha3a, AJIMHA BOJIHBI, BOJIHOBOW BEKTOP, BOJIHOBAas MOBEPXHOCTh. Da3oBas
CKOpPOCTb U AMCIIEPCHOHHOE COOTHOIIEHUE. IHTEHCUBHOCT FTApMOHHMUYECKUX BOJIH.

[TakeTbl rapMOHHYECKUX BOJIH. I'pynmoBast CKOPOCTb.

Bpemennas korepeHTHOCTB. BpeMs korepenTHOCTH. M31ydeHne cBeTa peaqbHBIMU HCTOYHUKaMU. Llyr
BOJIH. JlinHa korepeHTHoCcTH. [IInpruHa 4acTOTHOTO OKHA.

[IpocTpaHcTBEHHas] KOT€PEHTHOCTh: KOTEPEHTHBIE M HEKOTepeHTHbIE MCTOYHUKH. [loHATHE Jyua B
BOJIHOBO onTHKe. MHTEpdepentus AByx chepruyeckux BoIH. [I[pocTpaHCTBEHHBIN 1 ONTHYECKUH XO/I.
YcioBust ”HTEP(QEPEHIMOHHOT0 MAKCUMYMa 1 MUHUMYMa B CIIydae ABYXJIy4eBOH HHTEP(EPEHIHH.
Cxema IOnra. CmocoOpl ee peanm3anuu. Pasmep HWHTEpQEpEeHIIMOHHOW KapTHHBI MW JTHHA
KOT€pEHTHOCTH UCTOYHHUKA H3ITy4YCHUSI.

Untepdepenunss B TOHKUX IUIeHKax. [lojgocel paBHOH TONIIMHBI M paBHOro HakioHa. Komboa
Herotona. [Ipeaenshas mis nHTepdEpeHIMN TOMIMHA TUICHKH U €€ CBA3b C JJIMHOW KOTe€pEHTHOCTH
HCTOYHHKA U3ITy4EHHS.

IIpunnun Troiirenca-®penens. Merong 30  @Dpenens. JlokasaTesnbcTBO Ha €ro  OCHOBE
MPSIMOJTMHEHHOCTH PAacIpOCTpaHEHHs CBETA.

Hudpakmust @peHenst Ha KPyTIIoM OTBEPCTHH H THCKE.

Hudpaxmus Opayarodepa Ha menu.

Hudpaxmus OpayHrodepa Ha OTHOMEPHON PEIIETKE.

Hudpakust Ha kpucTamueckoii pemetke. @opmyna Bynsda-Bbparra.

OpnnomepHast iu(pakLIMOHHAS PEIIeTKa KaK CIeKTPaJbHbIH HHCTPYMEHT. Pa3pemaromas cuia.
JuarpaMMa HWHTCHCHUBHOCTH TMoOMepedHoil BoiHBL. CTemnmeHb KOorepeHTHOcTH ocel. HopmanbHbie
KOOP/AMHATHI.

IMonspuzamus ¢ha30Bo-HEKOTEPEHTHBIX BOJIH. 3aK0H Maimoca. YacTHIHO TTOJISIPU30BaHHEIIN CBET.
IMonspuzanus ha30Bo-KOrepeHTHBIX BOJH. [In0CKas. KpyroBas v 2JUIMITHYECKAs] MOJSIPU3ALHN.
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