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1. HCJ’II’I O0CBOCHUHA JUCHUIIIMHBI.

K 0CHOBHBIM 1€JIAM OCBOCHUS AUCIHUIUINHBI «DU3nKa B MPOU3BOCTBEHHBIX
U TEXHOJIOTUYECKUX TPOIIECCax» CIeAyeT OTHECTH:
— @opMHpOBaHWE HAYYHOTO MHPOBO33PEHHS U COBPEMEHHOTO (hHU3HUECKOTO
MBIIIJICHUS;
— TPUOOpPETeHHE TPAKTUICCKUX HABBIKOB, HEOOXOIUMBIX I W3YUCHUS
€CTECTBEHHOHAYYHBIX, 00MENPOPECCHOHAIBHBIX U CTICTIHATBHBIX TUCITUTLIAH
K ocHOBHBIM 3aJayaM OCBOCHHS JUCHHUIUIMHBI  «Du3uMka B
MIPOU3BOACTBEHHBIX U TEXHOJOTHYECKUX MPOIIECCax» CIEAYeT OTHECTH:
— N3ydenune oOmieit ¢puznku B 00bEME, COOTBETCTBYIOIIEM KBaTU(UKAIIUU
OakanaBpa

2. Mecrto aucuuniannbl B cTpykrype OOII 0akanaBpuara.

Jucuunnuaa «@Pu3uka B  MPOU3BOJCTBEHHBIX M  TEXHOJOTMYECKUX
npoiieccax» oTHocuTcs: k 6azoBoil wactu (b1.1.) 6azoBoro nukna (b1) ocHoBHOIM
oOpazoBaTenaprHOM TporpaMmbl Oakanaspuata (OIT).

«@u3uka B  MNPOU3BOJACTBEHHBIX M  TEXHOJOTMYECKUX  IPOLECCAX»
B3aMMOCBSI3aHA JIOTUYECKH M COJEPKATEIbHO-METOJUYECKA CO CIEIYIOIIUMHU
nucuumimaamu Ol

B 6a30601i wvacmu 6azoseozo yukna (b1.1.):

— Bricmias maTemMaTuka,;
—Teopernueckas MEXaHUKa,
— DJIEKTPOTEXHUYECKHE OCHOBBI MAIIMHOCTPOUTEBHBIX TEXHOIOTHIA;

B sapuamusnoti vacmu 6azoeoco yuxna (b1.2.):

— TexHonornyeckue MalMHbl U 000pyA0OBaHuE il mojaydeHus uzgenuii B OM/;

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUs MO IMCIHUIINHE
(MoyJ110), COOTHECEHHbBIE € IVIAHUPYEeMbIMH Pe3yJIbTATAMHU OCBOCHUS
o0pa3oBaTeIbHOM MPOrPaMMBbI.

B pesynabTaTte OCBOEHHSA JUCHUIUIMHBL (Moaynis) y  oOydarolmmxcs
(bopMHpYIOTCS  CIENYIOIIUME KOMIETEHIIMM W JIOJDKHBI OBITh  JOCTUTHYTHI
CIIeIyIOIUE Pe3ysbTaThl OOY4YEHHs] KaK 3Tan (pOPMUPOBAHUS COOTBETCTBYIOIIMX
KOMIIETEHIIAN:



B pesyiabTare

OCBOCHHSA
Kon o0pa3oBaTeIbHOM Ilepeyenb MIaHUPYEMbIX Pe3yJbTATOB
KOMIIETCHIIUH NPOrpamMMmblI o0y4eHHUsI 110 AUCHHILINHE
o0yuyarouuiics 10JKeH
o0JanaTb
OIIK-1 YMEHHE UCITOIb30BaTh 3HATh:
OCHOBHBIC 3aKOHBI ® (OCHOBHBIC 3aKOHbI U ITOHATUS (1)I/I3I/IKI/I
CCTCCTBCHHOHAYYHBIX ® (OCHOBHBIC (1)I/ISI/ILI€CKI/IC METOAbI
JUCLMILINH B HCCIICI0BAHUS
npodeccrnoHaIbHOM YMeThb:
ACATCIIbHOCTH, ® [IPUMCHATH (I)I/I3I/I‘-ICCKI/IC 3HaHUA K pCHICHUIO
OPUMCHATH METOIbI MPAKTHUYCCKUX 3aaa4
MaTEMATHUUYECCKOI'O ® HCIIOJb30BAaTh MATEMATHYCCKHUU aIlriapat
aHAIU3a U MIPH BBIBOJIE (PU3NIECKHUX 3aKOHOB
MOJCIIMPOBaHUS, ® [UIAHUPOBATH U BHITIONHATH YIeOHOE
TEOPETHYECKOTO U 9KCIIEPUMEHTAILHOE U TEOPETUYECKOE
AKCIECPUMEHTATIBHOTO HUCCICIOBAHUEC (1)I/ISI/I‘{€CKI/IX SIBIICHUH
MCCIIeI0OBAHHUS BIARETE:

CHUCTEMOM TEOPETUYECKUX 3HAHUU IO
¢duzuke

METOJIOJIOTUEH U METOJaMH (DU3HUECKOTO
AKCIIEPUMEHTA

HaBBIKAMU PEIICHUS KOHKPETHBIX 3a/1a4 U3
pasHbIX o0yacTeil PU3UKU Ha YPOBHE,
COOTBETCTBYIOIIEM TPeOOBaHHSIM
obrmienpodeccnoHaTbHON TOATOTOBKH
OakasaBpa

4. CTpyKTYypa ¥ coliepKaHue TUCUUIIIHHBI.

OO6miast TpyI0€MKOCTh JUCHHUIUIMHBI COCTABIISECT 8 3a4€THBIX €IUHUIIBI, T.C.

288 akanmemuueckux yacoB (u3 HuX 144 wyaca — camocTosiTenbHas pabora

CTYJICHTOB).

Ha nepBoM Kypce B mepBOM CEMECTPE BBIAECISACTCS 2 3a4ETHBIE €AUHULIBL, T.C. 72

aKaJieMU4ecKux yaca (M3 HuX 36 4acoB — caMOCTOSITENIbHAsA padoTa CTYIEHTOB).

Ha nepBoM kypce BO BTOPOM ceMecTpe BbIACISIETCS 3 3a4eTHbIE €AUHUIIBI, T.€.

108 akanmemuueckux dyacoB (M3 HUX 54 yaca — camocTosiTelnbHas paboTa

CTYJICHTOB).

Ha BTOpOM Kypce B TpeTbeM CEMECTpPE BbIIEIACTCSA 3 3a4eTHbIC eAUHULBL, T.c. 108

aKaJeMHUYEeCKHUX 4acoB (M3 HUX 54 yaca — caMOCTOSITeNIbHAs paboTa CTYZEHTOB).

Pacnpez[eneHHe AYJAUTOPHBIX YaCOB II0 BHUI4AM 3aHATUMN IIPOU3BOAUTCA

CEAYIOIIMM 00pa3oMm.




IlepBblii cemecTp: JeKIMU — HET, JabopaTtopHbie padoTsl — 1 yac B Hepemto (18
4acoB), CEMUHApPHI U MpakTUyeckue 3auatus — | yac B Henemto (18 wacon), hopma
KOHTpPOJIS — 3a4€T.
Bropoii cemecTp: nekiuu — 1 yac B Henento (18 yacoB), mabopatopHbie pabOThI —
1 yac B Henento (18 yacoB), ceMUHApPBI U MPAKTUYECKUE 3aHATUS — | yac B HEJEIO
(18 gyacoB), hopMa KOHTPOJIS — SIK3aMEH.
Tpernii cemectp: nekiuu — 1 yac B Henento (18 yacoB), maboparopHbie pabOThI —
1 gyac B Henento (18 yacoB), ceMUHApPBI U MPAKTUYECKUE 3aHATUS — | yac B HEJEIO
(18 yacoB), hhopMa KOHTPOJIS — SIK3aMEH.

CtpykTypa U cojepxkaHue AUCHUIUIUHBI «Du3nka B MPOU3BOJCTBEHHBIX U
TEXHOJIOTUYECKUX IIpolleccax» MO CpoKaM U BUJaM pabOThl OTPaKEHbI B
MPUIIOKEHNH A.

Conepmaﬂne pa3acjaoB IHCHUIIIINHDBI

IIepBblii cemecTp
BBenenue B puznyeckuii J1a0OpPaTOPHbI NPAKTUKYM
[Ipsimble U KocBeHHbIE (u3nueckue uzmepeHus. OOpaboTka pe3yabTaToOB
U3MEPEHUN U SKCIIEPUMEHTANIbHbBIE MTOTPEIIHOCTH

KunemaTuka nocrynarejaibHOro ABMKeHH s

O®usnueckuil Bektop. [lonarue opra. Teopus oTtHocurenbHOCTH [ anunes.
[TomoxeHne W €ro OTHOCUTEIBHOCTh. [pAaeKTOpUs MATEPUAIBHOM TOYKH.
Conpukacaromascs IIOCKOCTh U COMPUKACAIOIIASICA OKPYKHOCTh. DIIEMEHTAPHOE
MEepEeMENICHHE ©  JJIEMEHTapHbld  myTh. CKOpOCTh  JBMKEHMS M €€
OTHOCUTENIBbHOCTh. [[puHIIMN cynepno3uiiuu ABWKEeHUM. Y ckopenue. KacarenpHoe
U HOpMaJIbHOE YyCKOpeHusda. JlexaproBa cucrtema koopauHaT. KuHemaTnueckue
3aKoHbI ABMxkeHus. [loctynarenbHoe nBUkeHUue adcomtoTHO TBEporo Tena (ATT).

JIMHAMHUKA NOCTYNATEeAbHOI0 ABHKCHUSA

[TonsiTHE cuibl. AGCOMIOTHOCTD CUJIBI B KJIacCU4eCcKo MexaHuke. [loHsaTus
paBHOJEHUCTBYIOIEW W  cocTosiHMA  mokos. IlepBeii  3axkoH  HreroToHAa.
Nuepunaneaeie cucteMsl oTcyéra. Bropoi 3akoH HeroToHa u 3akoH BecemupHoro
TaroreHus. Mmmynsc m 3akoH ero usmeHeHus. Tpetudt 3akoH HproToHa
COXpPAaHEHHME HMITYJIbCa 3aMKHYTOM cHCTeMBbl. LleHTp Macc cucremsl. Ynapel u
B3PBIBBL.

Padora n IHEPTHUSA B MMOCTYNATCJIBbHOM NBUHKCHUH
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[TonsTHe cWIIOBOTO TOJsA. DIeMeHTapHas padoTa U paboTa Ha KOHEYHOM
nepeMenieHnu. MoiHocTh. KuHeTHUeckass SHEprus M 3aKOH €€ HW3MEHEHHS.
Teopema Kénura. IloTeHIMANbHBIE CUJIOBBIE MOJISI W TMOTEHLIHWAJIbHAS SHEPTHUS.
3aKOH M3MEHEHMSI MOTCHIUAIBLHOW SHEpruu. HemoTeHIMalbHbIC CHUJIOBBIE MOJIS.
[Tone cui1 CONMpOTHBICHUS KaK IPUMEP HEMOTEHIMUAIbHOTO CHJIOBOTO IIOJIA.
MexaHn4eckasi SHeprus U 3aKoH €€ u3MeHeHus1. KoHcepBaTHBHBIE CUCTEMBI.

KunemaTuka Bpamare/JbHOI0 IBUKEHUSA

DIJIEMEHTApHBIM Yroja MOBOPOTA M YIJIOBasg CKOPOCTh. CBS3b MEXKIY
3JIEMEHTAPHBIM YIJIOM MOBOPOTA M 3JIEMEHTAPHBIM NepeMenieHueM. CBI3b MEXKITY
YIJIOBOM M JIMHEWHOM CKOPOCTSIMH. YTJIOBO€ yckopeHue. KacarenpHoe U
HOPMAJIbHOE YCKOPEHMSI BO BpallaTEIbHOM JBHM>KEHUH. BpalarenbHoe JBUKEHUE
ATT. CooTHOLIEHNE MEXKAY BpallaTEeIbHBIM U MTOCTYIATEIbHBIM JIBUKCHUSIMU.

JIuHaMuKa BpamaTeJbHOr0 ABUKEHUS

MOMEHT wuMIlyJbCa W MOMEHT CHUJIbl. 3aKOH W3MEHEHHS MOMEHTa
nMnysibca. OTHOCUTEIIBHOCTh MOMEHTA UMITYJIbCa. MOMEHT UMITYJIbCa U YIJIOBas
cKopocTb. MomeHT mHepiuu. OCHOBHOE ypaBHEHHE IWHAMUKN BpAIIATEIBLHOIO
neukeHuss ATT. OceBbie MOMEHTHl HHEPIUHUM HEKOTOPBIX Tel. Teopema
[lITetinepa. PaboTa W KuHETHYECKass HSHEPrus BO BpaIllaTCIHbHOM JBHKCHHH.
[Ipeueccus. AHaoOrua Mexay NOCTYIATEeIbHBIM U BpallaTeIbHbIM ABUKCHUSAMMU.

Bropoii cemecTp

Hanpsizk€HHOCTD 2JIEKTPOCTATHYECKOIO MO

DJIEKTPUYECKUN 3apsi] KAaK HCTOYHUK DJIEKTPOCTATHYECKOTO IMOJs. 3aKOH
Kynona. Tlpunnumner 6mmskoaeiicTBusi u nanpHoaeicTBus. [lonsTHe (usmueckoro
MoJig. DJIEKTPOCTATHYECKOE TMOJ€ KaK YacTHBIM ciy4dail (U3HYEecKOro moJsl.
MaremaTudeckue TMOJs KaK CIOCO0 OMHCaHUsS HEMPEPhIBHO pacHpeaeIéHHON
Marepuu. Hanpsok€HHOCTh Kak CWIOBAas XapaKTEPUCTHKA JIIEKTPUYECKOIrO ITOJIA.
[IpuHIMIT CynepHoO3UIMU IIEKTPUYECKUX TOJIEM B NPUMEHEHUM K HAIPSKEHHOCTH.
[Tome JUATIOJNIA. Ocobennoctu CUJIOBBIX  JIMHUM MOJITHANIPSKEHHOCTH
aNeKTpocTatuueckoro  moisist.  Ilotok  BekTtopa  Hampsbk€HHOCTH.  Teopema
Octporpanckoro-I'aycca (OI') B Bakyyme. [Ipumenenue teopemsr OI' mms pacuéra
HaNpsHDKEHHOCTU PACIPENEIEHHBIX NCTOYHUKOB.

HOTeHHI/IaJI IIEKTPOCTATHYECCKOI'O IMOJIHA
HOTCHI_II/IEUILHOCTB QJICKTPOCTATHUUICCKOI'O ITOJIA. HOTGHHI/IaH Kak
OHCPICTHYCCKAA XapaKTCPHUCTHUKA OJCKTPOCTATHYCCKOIO  ITOJIA. CBs3p MCIKOY
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HaNpsDKEHHOCTBIO M NOTEHOMANOM. [IpHHIMII Cynepno3umuy 3JIEeKTPOCTATUYECKUX
noJiel B MpUMEHEHUH K noTtenuuany. Hanpsokenne. PaboTa 31eKTpocTaTHYecKuX CUil
Ha MepeMeIleHnd IPOOHOT0 3apsiia. DHEPrUsl CUCTEMBI 3aps/I0B.

JAM3J1eKTPUKHM U IPOBOJHUKH B YJIEKTPOCTATHKE

Jnsnextpuueckas cpena. [Monsapuzanus. Jnsnexrpuueckas
BocnpuuMunBOCTb.  Teopema OI' B gudnmekTpuke.  [udnmextpuueckas
MPOHHULIAEMOCTb. DIIEKTpUYECKOE CMEIIICHUE (MHIYKIHS). [TonsiTue
AJIEKTPOCTATUYECKOTO MPOBOJHUKA. Pacnpenenenue 3apsaa no ero noBEpXHOCTH.
DIleKkTpruuecKass €MKOCTh YEAWHEHHOTO MPOBOJHMKA. B3amMHass €MKOCTH NIBYX
MPOBOJHUKOB. KOHIEHCATOPBI. DHEPTHS INEKTPUUECKOTO OIS

3aKOHBI MOCTOSIHHOTO TOKA

BekTop mnorHoctn Toka. Cuna Ttoka. 3akoH Oma B auddepeHInraIbHOu
dbopMme. YaenpHOE CONMpOTUBIEHUE cpeabl. 3akoH OMa B MHTErpajbHOM (opme.
ComnpoTuBiieHre ydacTka uenu. Diekrponapmxkymas cuna (3C) yuyactka. 3akoH
Jlxxoynsi-Jlenua B uHTErpainbHOU U B U depeHnunanbHoi popmax.

Maruerusm

MarauTHOe MOJIe W €ro BO3ACHCTBHME Ha ABMXKYylMecs 3apansl. Cuia
Jlopenna. MarautHas wuHaykuousa. Cuna Amnepa. MarHuTHBIE MOMEHT U
BO3JEHUCTBUE HA HETO0 MArHUTHOTO MOJS. MICTOYHMKM MarHUTHOTO MOJsA. 3aKOH
buo-Casapa-Jlamutaca. Marautheii notok. Teopema OI' gt MarHUTHOTO MOJISL.
Pabora cuiel Ammepa. 3aKOH MOJTHOTO TOKa M (pusmueckas Teopema CTokca B
BaKyymM€ ¥ B MarHetuke. Hanpssk€HHOCTP MAarHuTHOrO mnoJsisi. MarHuTHas
BOCIIPUUMYHMBOCTh U MarHUTHAsl MPOHUIIAEMOCTh. JInHElHbIe MarHeTUKH (qua- u
MapaMarHeTUKW) U HeTMHEeWHBI MarHeTuku (peppoMarnetvku). HamarnnunBanue
(eppoMarHeTMKOB: KpuBasi HayalbHOW HAMAarHMYEHHOCTH, TIpeJeibHas U
HENpeAeNbHbIE NMETIN TUcTepe3uca. JKECTKUE U MATKUE MAarHETUKH.

JJIEKTPOMATHUTHAS MHAYKIUSA

3akon @apanes u npaBwio JleHuna. BuxpeBoe 3IEKTpUYECKOE IOJE.
Camounnykuus. IlepexonHble MPOLECCHI B JJIEKTPUYECKOM UEMH. DHEPrus
MAarHUTHOTO TOJIS.

Tperuii cemecTp

YpaBHenus Makcsesuia



Juddepenumanbaple oneparopsl TeOpUU Mojs. MHTerpaibHble TEOPEMBI
teopun noisa: ['aycca n Crokca. [loTeHIManbHble U BUXPEBBIE BEKTOPHBIE TOJIS.
CBenieHrEe MHTETPAIbHBIX YPaBHEHUH 3JIEKTpoMarHeTusma K audepeHnuanbHbIM
ypaBHEeHUIM Makcseria. TOK CMEECHUs.

Koneoanus

I'apmonuueckue KoJIeOaHMSI. HuddepeniuanbHoe YpaBHEHHUE
rapMOHHMYECKMX KoJieOaHUH M ero oOriee pemieHue. BekTopHoe mpencTaBieHUe
FapMOHUYECKUX (byHKIUH. MexaHuueckue MasITHUKU. UneanpHEbIN
KoJie0aTenbHbI KOHTYp. ['apMoHMYeckHe KoneOaHUs C IHEPreTUUYECKOM TOUYKH
3peHus. 3aryxaromue kosieObaHus. BbiHyxJeHHble KojeOanusa. Pe3onanc
aMIUINTyAbl. Pe30HaHC CKOpPOCTH. AMIUINTYJAa TOIMJIOMIEHUS W aMIUIMTyJAa
TACIIEPCHM.

BoJunbl

Bo3mymienuss wMexaHuyeckou cpensl. BomHOBOoe ypaBHeHuHe. BriBon
BOJIHOBOTO yYpaBHEHUS U3 ypaBHeHHN MakcBenna. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJIH. ['apmonuueckue BomHbl. DazoBas ckopocTh. [[nuHa BoiHBL. BomgHOBOH
BEKTOp. IHTEHCUBHOCTh TAPMOHUYECKON BOJHBI. [lakeThl rapMOHUYECKUX BOJIH.
I'pynimoBas ckopocTsk. [{iiMHa KOrepeHTHOCTU. BpeMst KOTepeHTHOCTH.

HNuTeppepenuus

SABnenne untepdepenunn. KorepentHsle ncrounuku. HeoOxomumble u
JOCTaTOYHbIE  YCJOBHSl ~ KOIE€PEHTHOCTM  HUCTOYHMKOB.  WHTepdepenuus
chepuueckux BoJAH. OnTuueckud XxoA. YcCIOBUS — MHTEP(PEPEHLIHMOHHOTO
MaKkCMMyMa W MUHHMYyMa. YCIIOBHE BPEMEHHOM KorepeHTHocTH. Cxema IOHra.
Nurepdepennius B ToHkux Iui€Hkax. Koasuna HeroTona. IlpoctpancTBeHHas
KOT€pEHTHOCTb.

Audppaxkuus

Asnenne nudpaxuuu. [lpunnun IrolireHca-Openens. 3oHbl DpeHens.
[IpssMOnMHEMHOCTh pacHpoOCTpaHEHUsI CBeTa B OAHOpOoJAHOU cpene. dudpaxius
@peHens Ha KPYIriaoM OTBEPCTUHU. Y CIOBHUE T€OMETPUYECKOM OITUKH. Y CIIOBUE
muppakuu Opaynrodepa. Audpaxuus Opaynrodepa Ha mieau 1 Ha OAHOMEPHOM
mudpakuonHon pemérke. Jdudpakuus OpayHrodepa Ha KpucTamiax. Y ClIOBHE
Bynbda-bparra. Paspemaromass  crnocoOHOCTh  AUMPAKIIMOHHON — PEHIETKH.
AnbrepHatuBHOe npuHIUNy [rolireHca-®Openenss omnucaHue aUpaxkiyu:
napametp audpakiuu. Judpaxuus dpayHrodepa cxonsuumxcs BoiaH. OnucaHue



muppaknuu  OpayHrodepa TMIOCKUX BOJH € T[OMOUIBIO  COOTHOIIEHUS
HEONPEIEIIEHHOCTEN.

Hoaspusauus

[TonmepeyHoCTh BOJH W  MOJSIPU3ALMOHHBIE — siBieHUs. [[uarpamma
WHTEHCUBHOCTH. MaTpula KOTE€PEHTHOCTH M CTENEHb KOTEPEHTHOCTH OCEM.
Hopmaneubie koopaunathl. [lonsipusaiuss B (a30BO-HEKOTEPEHTHBIX BOJIHAX:
HENOJISIPU30BAaHHBIA  CBET; IUIOCKOMOJISIPU30BAaHHBIA CBET; 3aKOoH Maitoca;
YaCTUYHO MOJSpU30BaHHBIN cBeT. [lonsipuzanust B (a30BO-KOT€PEHTHBIX BOJIHAX:
JeBas M IpaBasg DJUIMNTAYECKAs TMOJSpU3ALMS; KpPyroBas IOJSpU3ALNSL.
Onrtuyeckn aktuBHbIE cpenbl [lossipu3anmoHHBIE METOABI: 3aKOH bprocrepa;
JBOMHOE JIy4ENPEIOMIIEHUE; TUXPOU3M.

5. O6pa3oBareibHbIE TEXHOJIOTUM.

Metonuka mnpenojiaBaHus JUCHUILUIMHBL «DU3NKa» MpeaycMaTpUBaeT
UCIIOJIB30BaHUE PA3IUYHBIX (OPM MPOBEJAECHUS TPYIIOBBIX U HHAUBUIYATbHBIX
ayIUTOPHBIX 3aHATUM B COYETAHMU C BHEAYAUTOPHOU pPaAOOTON C IENIbIO
dbopmupoBaHUs ¥ pa3BUTHS TPOPECCUOHATLHBIX HABBIKOB CTYJICHTOB.

1) U3noxenwe JNEKIMOHHOTO MaTepuasa MO POy  paszelioB
compoBoXxaaercs npeseHTauussMu Microsoft Office Power Point, BkiIrodarommmu
UCIIOJB30BaHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXEM, MOJIeNIel, BUPTyaIbHbIX
AKCIIEPUMEHTOB.

2) B xoxme nekuuii mpoOBOIATCS JEMOHCTPALMOHHBIE SKCIEPUMEHTHI C
HCIIOJIb30BaHUEM IKCIIEPUMEHTAIBHOU 0a3bl Kadeapsl.

3) CryneHThl BBINOJTHAKOT JabOpaTOpHblE PabOThl  (PUBHUECKOTO
MpakTUKyMa B Jaboparopusx kadenpsl «Dusuka». YdeOHble MaTepualibl s
CaMOCTOSITEIbHOM pabOThl MO MOJATOTOBKE K JOMYCKY U K 3alllUTe JaOOpaTOPHBIX
paboT CTYJIEHTHl MOTYT MOJTYYaTh AUCTAHIIMOHHO C caiiTa KadeIphbl.

4) IlpoBepka pe3yJbTaTOB BHEAyJAUTOPHOM  pabOThl  CTYJIEHTOB
OCYILIECTBIISIETCS C MOMOILBIO MPOBEJCHUSI KOHTPOJIBHBIX PadOT, ONMpOoca, 3allUThI
1a0opaTOpPHBIX paboT, a TaK)Ke MpUEMA IK3aMEHOB.

[Ipu npoBenenun 3aHATHI O TUcHUIUIMHE TpuMensieTcst cuctema C/O -
Ims.mospolytech.ru. Ha mnargopme C1O no gucuuiinuae MoryT ObITh
pa3MenieHbl yueOHbIe, METOANYECKUE U UHbIE MaTepHallbl, CIIOCOOCTBYIOIINE
OCBOEHUIO TUCIUIUINHBI CTYJICHTaMHU.
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[Ipu npoBeneHUN 3aHATHI TaKk:Ke MOTYT ObITh peaanu30BaHbl TaKue POpMbI
Kak BeOuHapsl (Ha matdopme ZOOM, Webinar, Webex), onnaiin TecTupoBaHue,
MPOMEXKYTOUHASI aTTECTAIUS C MPUMEHEHUEM SJIEKTPOHHBIX CPEJICTB.

6. OuleHOYHBIE cpeacrea AJsl TEKYIIEro KOHTPOJISA yCII€eBa€eMOCTH,
HpOME)I(yTO‘IHOﬁ aTTeCTallii 110 uToraM OCBOCHHUA JUCHUIIJINHBI yqe6H0-
MeTOoAHYecKoe o0ecrneueHue CaMoOCTOATEIbHOM paGOTLI CTYACHTOB.

B mpouecce oOydeHHs HCHONB3YIOTCA CIEIYIOIIME OLEHOYHbIE (POPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLIEHOYHBIE CPEJICTBA TEKYILETO KOHTPOJIs

yCnneBacMoOCTH U NIPOMCIKYTOUYHBIX aTTCCTaHHﬁI

B nepBoM cemecTpe

— BBINIOJIHEHHE U 3aIlUTa YETHIPEX TAOOPATOPHBIX pa0dOT M0 MEXAHUKE;
— BBINIOJIHEHHUE YETBIPEX KOHTPOJIBHBIX paloT;

— PEryJIIpHOE MTPOBEIECHNUE YCTHBIX ONPOCOB;

— 3a4€T 0 pazgeny «MexaHukay.

Bo BTOpOM cemecTpe

— BBITIOJHEHUE U 3a[UTa YETHIPEX JTa0OPATOPHBIX PAOOT MO IEKTPOMArHETU3MY;
— BBINOJHEHUE YETHIPEX KOHTPOJIBHBIX palboT;

— pEeryisipHOE MPOBEAECHUE YCTHBIX OMPOCOB;

— 3K3aMEH MO pa3feny «IEKTPOMAarHeTU3M

B TpeThLeM cemecTpe

— BBINOJHEHUE U 3a[UTa YETHIPEX JTa0OPATOPHBIX PAOOT MO ONTHUKE;
— BBINOJHEHUE YETHIPEX KOHTPOJIBHBIX palboT;

— peryisipHOE MPOBEAECHUE YCTHBIX OMPOCOB;

— 3K3aMeH 1o pazzaeny «KonebaHus, BOJHBI, ONITHKA

OOpa3upl 3alaHuil 178 TPOBEAEHUS] TEKYIIETO KOHTPOJISl: KOHTPOJIbHBIX
paboT, BOMPOCOB [IJIsi YCTHOT'O OIPOCa, BOIIPOCOB JJIS 9K3aMEHOB, a TaK)Xe OMIIETOB
JUTS1 K3aMEHOB MPUBEJIEHBI B IPUIOKEHUU 2.

6.1. ®oH/ OLICHOYHBIX CPEICTB JJIfA POBeICHUS MPOMEKYTOYHOM aTTeCTALMU
o0yyaromuxcs Mo AMCUMIIMHE (MOLYJIIO).
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6.1.1. IlepeuyeHb KoMIeTeHIMI C yKa3aHWeM JTanoB UX (GOPMHUPOBAHHMSA B

npoiecce 0CBOCHU 00pa3oBaTeJbHOM MPOrPAMMBI.

B pesynbrare

OCBOEHHUS JUCHUIUIUHBI (MOIYyJs) (OPMUPYIOTCS CHEayIOIue

KOMIICTCHIIUU
Kon B pe3ysabTate ocBoOeHus1 00pa30BaTeJbLHONH MPOrpaMMbl 00y4aronuiics
KOMIIeTeHIIUHA JOJI:KeH 00,1a1aTh
OIIK-1 YMEHHEM  MCIIOJb30BaTh  OCHOBHBIE 3aKOHBl  E€CTECTBEHHOHAYYHBIX

JUCHUIIIIMH B HpO(pGCCHOHaHBHOﬁ ACATCIIbHOCTH, HNPHUMCHATH MCTOIbI
MAaTEMAaTUYCCKOTO aHaJIM3a W  MOJACIMPOBAHUA, TCOPCTUUCCKOTO U
SKCIICPUMCHTAJIBHOTO UCCJIICIOBAHUSA

B mnpouecce ocBoeHusi oOpa3oBaTeIbHOM MPOrpaMMbl JAaHHbIE KOMIIETEHIUU, B

TOM 4YHCIE€ HX OTACIbHBIC KOMIIOHCHTHI, (bOpMI/Ip}IIOTCH IIO2TAIIHO B XOJC€

OCBOEHHUS OOYYalOIUMUCS TUCHMIUIMH (MOAyJel), MPaKTUK B COOTBETCTBUHU C

y4eOHBIM TUIAHOM M KaJ€HJApHBIM TpauKoM y4eOHOTO mpoIiiecca.

6.1.2. Onucanue nmoka3arejeil U KpUTepueB OLICHUBAHUS KOMIIETCHIIU,

(bopanyeMblx IO UTOraM OCBOCHHA JUCHHUIIJINHBI (MOIly.IISI), OIINCaHMC IIIKAJI

OIl¢cHUBAaHUA

ITokazarenem OLICHUBAaHUA KOMHCTGHHI/Iﬁ Ha pa3JIM4YHBIX OJTallaX HX

dbopmMupoBaHUsl  SBISIETCS.  JIOCTMIXKEHHE  OOYyYaIOIIMMUCA  TUIAHUPYEMBIX
pe3yJAbTaTOB O0YyUEHUS MO AUCIUILIINHE (MOIYIIIO).
Kputepun onennBanus
IToxa3aTean
2 3 4 5

OIIK-1 - yMeHHe HCIT0JIb30BATH OCHOBHBIE 3AKOHbI €CTECTBEHHOHAYYHBIX JUCIHMILINH B
NnpodeccCHOHATIBLHOM AeITeJIbHOCTH, IPUMEHATH METOAbI MATEMATHYECKOI0 AHAIHU3A U

MOdCJIMPOBAaHUSA, TCOPECTUYECCKOI'0 U IKCICPUMEHTAIHLHOI'O UCCTICTOBAHUSA

3HATH:
OCHOBHBIE 3aKOHBI
U TIOHSITHUS (PU3HKH
OCHOBHBIC
¢dusnueckue
METO/BI
HCCIIEIOBaHNUS

Obyuatomuiics Obyuatomuiics Obyuatomuiics Obyuatomuiics
JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MOJTHOE HETIOJIHOE YaCTUYHOE MOJTHOE
OTCYTCTBHE HJIH COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
HEJ0CTaTOYHOE CIIEIYIOLINX CIIEAYIOIINX CIIEAYIOIINX
COOTBETCTBHE 3HAHWI: OCHOBHBIX | 3HAHWH: OCHOBHBIX | 3HAHWI: OCHOBHBIX
CIIEAYIOIINX 3aKOHOB U ITOHATHH | 3aKOHOB U 3aKOHOB U
3HAHWH: OCHOBHBIX | (PM3MKH, OCHOBHBIX | MOHATUH (QU3WKK | TOHATHH QU3UKH
3aKOHOB U ¢duznuecKux OCHOBHBIX OCHOBHBIX
MOHATHH QU3NKK | METOJOB ¢duznuecKkux ¢duznuecKux
OCHOBHBIX HCCIICIOBAHUSI. METO/0B METO/0B
¢duznuecKkux HonyckaroTcst WCCIIEIOBAHUS, HO | MCCIEIOBAHHUA,
METO/0B 3HAYHUTEIILHBIC JOITYCKAIOTCSI CBOOOHO
HCCIIEIOBaHNUS omuoKH, HE3HAYUTEIbHbIE | ONEpUpPYET
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MPOSIBIISIETCS omuoKH, nproOpPEeTEHHBIMU
HEIOCTaTOYHOCTh | HETOYHOCTH, 3HAaHUSIMH.
3HAHWMH, 110 pSAY 3aTpyIHEHHS IPU
noKasareneH, AHAJUTUIECKUX
o0yyJarouuiics OTeparusX.
UCTIBITHIBAET
3HAYHUTEIILHBIC
3aTpyIHEHHS IPU
OTIEpPUPOBAHUU
3HAaHUSIMU U TIPU
UX TIepeHoce Ha
HOBBIE CUTYyallH.
yMeTh: O6yuatomuiicst He | OOy4arommiics Obyuatomuiics Obyuatomuiics
MPUMEHSThH yMeeT I B JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
3HaHU 10 QU3MKE | HEIOCTaTOYHOMN HETIOJIHOE YaCTUYHOE MOJTHOE
K PELICHUIO CTETICHH yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MPaKTUIECKUX MPUMEHSThH CIIEAYIOIINX CIIEAYIOIINX CIIEIYIOLINX
3aj1ad, 3HaHM 10 QU3NKE | YMEHUH: YMEHUMN: YMEHUMN:
WCTIOIb30BATh K PELICHUIO NPUMEHSTh 3HaHUS | IPUMEHSTh MPUMEHSTh
MaTeMaTHUYeCKuii | MPaKTHYECKUX o (u3MKe K 3HaHU 10 GU3MKE | 3HAHUSA MO QHU3HKE
anmapar npH 3ajad, PELIEHUIO K PEILEHUIO K PELICHUIO
BEIBOJIE HCTIONb30BaTh MPaKTUIECKUX MPaKTUIECKUX MPaKTUIECKUX
¢duznuecKkux MaTeMaTHYeCKHi | 3a1ad, 3ajad, 3ajad,
3aKOHOB, anmapar npu HCTIONb30BaTh HCTIONb30BaTh WCTIONb30BaTh
TUIaHUPOBATH U BBEIBOZIC MaTeMaTHYEeCKUH MaTeMaTHYECKHH | MaTeMaTH4eCKUi
BBITIOJIHSITH ¢duznuecKux anmapar npu anmapar npu anmapar npu
yueOHOe 3aKOHOB, BBEIBOZIC BBIBOZIC BBIBOZIC
SKCHEPUMEHTANbH | TIAHUPOBATH U ¢duznuecKux ¢duzngecKkux ¢duznuecKkux
oe BBITIOJIHS T 3aKOHOB, 3aKOHOB, 3aKOHOB,
TEOPETUYECKOE yaeOHoe MUIaHUPOBATH U IUIaHUPOBATH U TUIaHUPOBATH U
HCCIIeIOBaHNE SKCHEPUMEHTAJIbH | BBIIOJIHATD BBITIOJIHSTD BBITIOJIHS T
¢duznuecKkux oe yaeOHoe yaeOHoe yaeOHoe
SIBIICHUI TEOpPETUYECKOe SKCHEPUMEHTAIIBHO | SKCIIEPUMEHTAJIbH | SKCIIEPUMEHTAIBH
HCCIeIOBaHNE € U TEOPETHUYECKOE | O€ U oe
¢duznuecKux HCCIeI0OBaHNE TEOPETUYECKOE TEOPETUYECKOE
SIBIICHUI ¢duznuecKux HCCIIeIOBaHNE HCCIIeI0OBaHNE
SIBIICHUI. ¢duznuecKux ¢duznaecKux
Jomyckatorcst SIBIICHUI. YMEHUS | SIBJICHUU.
3HAYHUTEIILHBIC OCBOCHBI, HO CBob6oaHO
omuoKH, JOITYCKAIOTCSI orepupyer
MPOSIBIISIETCS HE3HAUUTEbHbIE | MPHOOPETEHHBIMU
HEIOCTaTOYHOCTh | OIIMOKH, YMEHUSIMH,
YMEHUH, 10 pAy HETOYHOCTH, MPUMEHSET UX B
noKasarenew, 3aTpyAHEHHS IPU | CUTYaLHsIX
o0ydJarouuiics AHAJTMTUIECKUX TOBBIILICHHON
UCTIBITHIBAET oTepanusix, CIIO’KHOCTH.
3HAYHUTEIILHBIC nepeHoce yMeHui
3aTpyJHEHHS IPU | HA HOBBIE,
OTIEPUPOBAHUU HECTaHAapTHBIE
YMEHUSIMH [IPU UX | CUTYALHH.

TMEpEHOCC Ha
HOBBIC CUTYyalluu.
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BJIAJETh: O6yuatomuiicst He | OOy4arommiics Obyuatomuiics O6yuaromuiics B
CHCTEMOH BJIaJieeT U B BJIaJIceT CUCTEMON | YaCTUYHO BJIaJeeT | IOJIHOM 00beMe
TEOPETUUECKUX HEIOCTATOYHOM TEOPETUUECKUX CHCTEMOH BJIaJIeeT CUCTEMOI
3HAHUH 1O CTETICHH BJIaJeeT | 3HAHWH MO (HU3HUKE, | TEOPETHUECKUX TEOPETUUECKUX
¢usuke, CUCTEMOM METOA0JOTUEH 1 3HaHUI 1O 3HaHUI 1O
METOOJIOTHEH U TEOPETUUECKUX METOoAaMHt ¢dusuke, ¢dusuke,
METOAaMHt 3HAHUH 1O ¢u3nIecKoro METOOJIOTHEH U METOOJIOTHEH U
¢u3nIecKoro ¢dusuke, 9KCIIEPUMEHTA, METOoAaMHU METOoAaMHU
9KCIIEPUMEHTA, METOOJIOTHEH U HaBBIKAMH ¢u3nIecKoro ¢u3nIecKoro
HaBBIKAMH METOoAaMHU pereHus 9KCIIEPUMEHTA, 9KCIIEPUMEHTA,
pereHus ¢u3nIecKoro KOHKPETHBIX 33/1a4 | HaBBIKAMH HaBBIKAMH
KOHKPETHBIX 33/1a4 | SKCIICpUMEHTA, U3 Pa3HBIX pereHus pereHus
U3 Pa3HBIX HaBBIKAMH obnacTteld U3UKN | KOHKPETHBIX 3a/1a4 | KOHKPETHBIX 3a7a4
obnactelt GU3UKK | peIeHHUs Ha YPOBHE, U3 Pa3HBIX U3 Pa3HBIX
Ha YPOBHE, KOHKPETHBIX 33/1a4 | COOTBETCTBYIOLIeM | obmacteil pusnukn | obmactelt pusuku
COOTBETCTBYIOIIE | M3 Pa3HbIX TpeOOBaHUSIM Ha YPOBHE, Ha YPOBHE,
M TpeOOBaHUSAM obnactelt pu3uKK | oOImenpodeccuoHa | COOTBETCTBYIOIIE | COOTBETCTBYIOLIC
obmenpodeccrod | Ha YpOBHE, JILHOH MOJTOTOBKU | M TpeOOBaHUSAM M TpeOOBaHUSAM
AIBHOUN COOTBETCTBYIOIIEC | OakayiaBpa 1o obmenpodeccnon | obmenpodeccuoH
MOJTOTOBKH M TpeOOBaHUSAM HaNpaBJICHUIO B JIbHOU IbHOU
OakasaBpa 1o o0mmenpodeccroH | HEMOJIHOM 00beMe, | MOATOTOBKH MOJTrOTOBKH
HaTpaBJICHHUIO IbHOU JIOITYCKAIOTCSI OakasaBpa 1o OakasaBpa 1o
MOJATrOTOBKH 3HAYHUTEIILHBIC HanpaBJICHHIO, HanpaBJICHHIO,
OakasaBpa 1o omuoKH, HaBBIKA OCBOCHBI, | CBOOOJIHO
HaTpaBJICHHUIO MPOSIBIISIETCS HO JOIYCKAIOTCS MpUMEHSIET
HEIOCTATOYHOCTh | HE3HAUUTEJbHBIC | MOJyYCHHBIC
BIIaJICHUSA omuoKH, HaBBIKU B
HaBBIKaMH T10 Py | HETOYHOCTH, CUTYyaLusixX
MoKasarenew, 3aTPyJAHEHHS IPU | TOBBIIICHHON
Obyuatommuiics AHAJMTUIECKUX CIIO’KHOCTH.
UCTIBITHIBAET oTepanusix,
3HAYHUTEIILHBIC nepeHoce yMeHui
3aTpyJHEHHS PU | HA HOBBIE,
MPUMEHEHUHT HECTaHAapTHBIE
HaBBIKOB B HOBBIX | CHUTYallHH.
CUTYyalusX.
HIxajbl OLl€CHUBAaHUHA PpeE3yJabTaToOB HpOMe)I(yTO‘IHOﬁ arreCraluu M HX
OoInmucaHue:

(Dopma npomeofcymouuoﬁ ammecmauuu.: 3auem.

[IpomexyTouHast arrectanus oOydaronuxcs B Gopme 3adéta MPOBOIUTCS

MO0 pe3yjbTaTaM BBIMOJHEHUS BCEX BUJIOB YUe€OHOU paboOThl, MPETyCMOTPEHHBIX

y4eOHBIM IJIAHOM MO JAaHHOW IUCHUIUIMHE (MOJYJII0), MPU 3TOM YUUTHIBAIOTCS

pe3yNbTaThl TEKYIIErO0 KOHTPOJIS YCHEBAEMOCTH B TedeHue cemectpa. OrleHka

CTCIICHU AOCTHMIXKCHHA O6y‘-IaIOH_II/IMI/IC$[ IIaHUPYCMBIX PE3YJIbTATOB O6y‘-IeHI/I$I 10

JUCHUIUIMHE (MOJYJII0) TPOBOAMTCS MPEnojaBaTeNeM, BEAYLIUM 3aHATUS 1O

IUCHUILINHE

(Momym0)

METOI0M

3KCIIEPTHOU

OLICHKH.

Ilo wroram
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MPOMEKYTOYHON aTTeCTAIlMM IO JUCITUIUTHHE (MOIYJII0) BBICTABISETCS OICHKA
«3aYTEHOY» HIIH «HE 3aYTCHOY.

K npomesxcymounoti ammecmayuu O0ONyCcKaromcs moaAbKO CMYyOeHmbl,
8bINONHUGWUE BCe QUObl YYebOHOU pabomobl, npedycMomperHvle paboueil
npoepammou no oucyuniure « Qusuxka 6 npou3800CMEEHHbIX U MeXHOI02ULeCKUX
npoyeccaxy (YCnewHo GblNOJIHUGWIUE U 3AWUMuUsUUe 6ce J1aOOPaAmMopHbvle
pabomul)

HIxana
Onucanue
OLICHUBAHUSA

BoimonHensl Bce BUABl Y4eOHOW pabOTHI, MPEIyCMOTPEHHbBIE YUeOHBIM
mw1aHoM. CTyJEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHMM, YMEHUM, HaBBIKOB
NPUBEJCHHBIM B TaONUIAX IMOKa3aTeei, omepupyer NpUOOPETCHHBIMH
3auTeHo 3HAHUSAMHU, YMEHUSMHU, HaBBIKAMM, IIPUMEHSIET UX B CUTyalUsAX IOBBIIIEHHON
cinoxkHoctd. IIpu 3TOoM MOryT OBITH JIOMYyIIEHBl HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUS IPU aHAIUTUYECKUX OIEpalUiX, IEPEHOCE 3HAHUHN
Y YMEHUU Ha HOBBIC, HECTAHIAPTHBIE CUTYaLUU.

He Bbimonnen onuH mnm Oosiee BUAOB y4eOHON paOOThI, MPEAyCMOTPEHHBIX
yueOHbIM Mm1aHoM. CTYZCHT JeMOHCTPHPYET HEMOJIHOE COOTBETCTBUE 3HAHUH,
0 YMEHUH, HaBBIKOB IPHUBEICHHBIM B TaONUIAX MOKa3aTeJeH, OMyCKaroTCs
© 3RO s aumrenbhbie OLIMOKH, TPOSIBIIICTCSI OTCYTCTBUE 3HAHUN, YMEHUN, HABBIKOB
10 psiAy MoKa3aTesiei, CTYJeHT UCIIBIThIBAET 3HAUUTEIbHbIC 3aTPYIHEHUS TIPH

OINICPHUPOBAHUHN 3HAHUAMHA U YMCHUSAMMU IPU UX IICPCHOCC HA HOBBLIC CUTYyAallHHU.

Dopma npomercymouHol ammecmayuu: IK3ameH.

[TpomexyTouHas arTecTanus 00ydJarImuxcs B popMe dK3aMeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBITOJTHEHHUS BCEX BUIOB y4eOHON PabOThI, MPEayCMOTPEHHBIX
y4eOHBIM IIAHOM IO JAaHHOW AWCIUIUIMHE (MOIYJO), TIPU 3TOM YUYUTBHIBAIOTCS
pe3yNbTaThl TEKYIIETO KOHTPOJS YCIEBaeMOCTH B TedeHuWe cemecTpa. OreHka
CTETICHU JTOCTHKEHUSI OOyYAIOIIMMHUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOYYCHHSI I10
TUCIUIUTHE (MOYJF0) TPOBOJIUTCS TMPETojaBareiieM, BEAyIIUM 3aHSITHS TI0
aUucIuIUinHe  (MOAYJII0)  METOJIOM  JKCHEpTHOW  omeHku. [lo  wmrToram
MPOMEKYTOUYHON aTTeCTAlMK IO AUCIUIUTHHE (MOMIYJII0) BBICTABJISETCS OICHKA
COTJIMYHOY», «XOPOIII0Y», «yIOBIECTBOPUTEIHLHOY» WU «HEYIOBICTBOPUTEIHLHOY.

K npomesxcymounoti ammecmayuu O0ONYyCKAOmMcs mMOAbKO CMYOeHmbl,
8bINONHUGWUE BCe 6UObl YYebOHOU pabomobl, npedycMoOmpenHvle paboueil
npoepammou no oucyuniure « Qusuxka 6 npou3800CMEEHHbIX U MeXHOI02ULeCKUX
npoyeccaxy (ycnewHo Hanucasuiue KOHMPOJbHble pabdomvl, BbINOJHUBUIUE U
3auumusuiue 1abopamopHvie pabomaoi)
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IlIkana ouenueanusn

Onucanue

Omauurno

Buinonnenvt  6ce 6udvt  yuebnot pabomovl, npedycmMompeHHble
yueoHvim naanom. CmyoeHm OeMOHCmpUpyem CcOOmeemcmaue
3HAHULL, YMEeHUll, HABbIKO NPUBEOEHHBIM 8 MAOIUYAX noKasameretl,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUIMU, HABLIKAMLU,
npUMeHsiem ux 6 CUmyayusx nosvlueHHoU ciodxcuocmu. Ipu smom
Mo2ym Oblmb OONYWeHbl He3HaAYUmenbHble OWUOKU, HEeMOYHOCHU,
3ampyoOHeHUs. NPU AHATUMUYECKUX ONepayusx, nepeHoce 3HaHUull u
VMeHUll Ha HOBble, HeCMAHOAPMHbLEe CUMYAYUU.

Xopowio

Boinonnenvt  6ce  6uobt  yuebnou pabomvl, npedycMompeHHvie
yuebnoim  naiawom.  Cmydewm — OeMOHCmMpupyem  HEenoiHoe,
npasuibHoe  COOMGEMCmeue  3HAHUUl,  YMeHUll,  HABbIKOG
NpUBeOeHHbIM 8 madIuyax noxazameinetl, b0 eciu npu SMom ObLIU
oonywenvl 2-3 HecyujecmeenHble OuUOKU.

Yooeremeopumenvno

Buvinonnenvt 6ce 6uodvl  yuebHoOU pabomvl, npedycMompeHHbie
yuebnvim naamom. Cmyoewm OeMOHCmMpuUpyem coOmeemcmaeue
3HAHULl, 8 KOMOPOM OC8eujena OCHOBHAs, HauboIee 8aXdCHAs Yacmb
mamepuand, Ho NpU dSMOM OONYWeHd 0OHA 3HAYUMENbHAA OWUOKA
UIU HEMOYHOCMb.

Heyooenemsopumenwvho

He ewinonwen ooun unu Oonee 6u008 yuebHOU pabomul,
npedycmompennvix yueOnvim nianom. Cmyoewm OemoHcmpupyem
HenoiHoe coOmeemcmeue 3HAnull, yMeHull, Ha8bIKO8 NPUGEOeHHbIM
8 mabauyax noxasameetl, OONYCKAOMCSA 3HAYUMENbHbIE OUUOKU,
NPOAGIAEMCsT OMCYMCMEUe 3HAHUL, YMeHUll, HABbIKO8 N0 psoy
nokazameinet, cmyoenm ucnvimuleaem 3HaAYUMenbHble
3ampyoHenuss npu ONepUPoOSaAHUU 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha Ho8ble CUMYAYUU.

@DoH/ OILICHOYHBIX CPEACTB MPEJCTABICH B MPUIOXKEHUAX 1 um 2 Kk paboueit

MporpaMMme.

7. YueOHO-MeTOAu4YeCKOe 1 I/IH(l)OpMaIII/IOHHOE odecreueHue

ANCIHHUII/INHBI.

a) OCHOBHAs JMTepaTrypa:
1. T.1U.Tpodumosna, «Kypc ¢puszukuy», 2012.
2. A.I'.'Yeptos, A.A.BopoOnéB, «3amaunuk no ¢puszuke», 2008.

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:
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1. H.IIl.KanmamaukoB, M.A.CmoHabipeB «OcHOBBI ¢u3ukm» Tom 1, 2003,
OBbC «M3narenscTBO JIaHBY

2. H.K. TacnukoB, C.B. KomwsuioB, M.B. Kopsuko, C.M. CoroctoBa
«Mexanuka 1. [Ipaktukym» 2019, Mocnonnrex

3. C.H. CorwcroBa, M.B. Kopsuko, C.B. KomnsuioB, H.K. T'acHukos
«Mexanuka 2. [Ipaktukym» 2019, Mocnonurex

4. B.B. Hwxeroponos, H.M. Ky3nenosa, JI.B. Bouiikosa
«nektpoMarnetusM. JlaGopatopubiii mnpaktukym. Yacts 1» 2019,
Mocnoautex

5. N.A. Kapnos, A.A. Conun, K.M. Epoxun, A.}O. My3bsruka «Onruka, 4actb
1. IIpaktuxym» 2019, Mocnonurex

6. JI.B. Bonkoa, HW.A.Kapnos, A.IO.My3bsuka «OnTtuka, dYacte 2.
[Ipaktuxkym» 2019, Mocnonurex

B) MPOrpaMMHoOe ofecrieyeHue 1 HHTePHeT-pPecypcChl:

[IporpammHuoOe oOecriedeHne He MPeyCMOTPEHO.
[Tone3nsie yaeOHO-METOAMUECKIE 1 HHPOPMAIIMOHHBIE MAaTEPUAITBI PECTABICHBI
Ha caiTe: https://mospolytech.ru

8. MarepuajbHo-TeXHHYECKOE O0ecneYeHue 1 CIUTIHHBI.

eCrienMain3upoBaHHas yuyeOHas saboparopusi kadeapsr «Duszukay 10
mexanuke: Aya. 11K 332, ocHamieHHasi, B TOM 4YHCIE, UCTOJb3YEMBIMU B JAHHOU
paboueil mnporpamme na0OpaTOpHbIMU ycTaHOBKaMu: «M3MepeHune 0a30BbIX
BEITMYHH, «3yuenue OaJTMCTHYECKOTO MasITHUKaY, «3yuenue
MaTE€MaTHYECKOTr0 MasiTHUKa», «OnpeneeHne MOMEHTA HHEPITUI.

eCrienain3upoBaHHas yuyeOHas saboparopusi kadeapsr «Duszukay 10
anekTpomarHerusmy: aya. [IK 331, ocHameHHas, B TOM 4ucie, UCMOJIb3yEMBIMH B
JaHHOM paboueil mporpamMme JabOpaTOpHBIMU ycTaHOBKamu: «lM3yueHue
MOCTOBOM cxeMbl», «I3MepeHne COCTaBIAIONINX MArHUTHOTO TI0SI 3€MJIM METOJIOM
HaJI0X)KEHUsl BHEIIIHETO MoJish», «V3Mepenue cuibl, AeMCTBYIONIEH HA MPOBOJHUK C
TOKOM MarHUTHOM moJie», «/3yueHue moBeJeHUs] paMKA ¢ TOKOM B MAarHUTHOM
oJe.

eCrienMain3upoBaHHas yuyeOHas sabopatopusi kadeapor «Duszukay 10
ontuke: ayn. IIK 333, ocHamieHHas, B TOM 4YHMCJE, UCIOJIb3YEMBIMU B JAHHOU
paboueil mporpamme JiabopaTopHbIMH ycTaHOBKamu: «M3mepeHue ckopoctu
cBetay, «M3yueHue sBieHus uHTepPepeHIMM Ha OuUnpusMe U Ouszepkaie
Openens», «3akon Mantocay, «/ludpakuus cBera Ha mETn».

9. MeToanuyeckne peKOMEHAAUMHU JJIS CAMOCTOATEIbHOI PadoThI
CTYJAE€HTOB
Tema 1. «BBenenue B puznueckuit 1a00paTOPHBIN IPAKTUKYM.
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CTyneHT JOJKEH MOATOTOBUTHCS K YCTHOMY OITPOCY B XOA€E MOATOTOBKH K
JOMYCKY K Ta00paTopHOIl paboTe, BHIIOIHUTD Ja00paTOPHYIO paboTy U
MOJATOTOBUTHCS K MPEJACTABICHUIO PE3YJIbTATOB U3MEPEHUN HA €€ 3aluTe
Tema 2. «KnHemaTuka noCTynaTeIbHOTO ABUKEHUS.
CTyneHT JOJKEH MMOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTH 3a]1a4H,
MpeIylaraéMble Ha CEMUHAPCKUX 3aHATHUSAX U1l CAMOCTOSITEIbHOTO PELIEHHUS, a
TaKKe MOJATOTOBUTHCS K BBIMOJHEHUIO KOHTPOJIBHOM pabOTHI.
Tema 3. «/IlnHaMuKa MOCTYIIATEILHOTO IBUKEHUS.
CTyneHT JOJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTH 3a]1a4H,
MpeyiaraéMble Ha CEMUHAPCKUX 3aHATHUAX U1l CAMOCTOSITEIbHOTO PELIEHHUS, a
TaKKe MOJATOTOBUTHCS K BBIMOJHEHUIO KOHTPOJIBHOM pabOTHI.
Tewma 4. «PaboTta 1 sHEPrus B MOCTYyNaTEIbHOM JBUKEHUN.
CTyneHT JOJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTH 3a]1a4H,
MpeyiaraéMble Ha CEMUHAPCKUX 3aHATHUSAX U1l CAMOCTOSITEIbHOTO PELIEHHUS, a
TaKXe MOATOTOBUTHCS K BBHIMOJHEHUIO KOHTPOJILHOM pabOThI U K BBHIMOJIHEHUIO U
3alUTe ABYX Ja00OpaTOPHBIX padoT.
Tema 5. «Knunemartnka BpamaTeabHOTO JBHKEHUSD).
CTyneHT JOJKEH MTOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTH 3a]1a4H,
MpeIylaraeMble Ha CEMUHAPCKUX 3aHATUAX JJIs1 CAMOCTOSITEIbHOTO PELICHHUS.
Tema 6. «/IlnHamMuKa BpamaTeaIbHOTO ABHKECHUS.
CTyneHT JOJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTH 3a]1a4H,
MpeiyiaraéMble Ha CEMUHAPCKUX 3aHATUAX U1l CAMOCTOSITENIbHOTO PELICHHUS, a
TaKke MOJATOTOBUTHCS K KOHTPOJIBHOM paboTe U K BHIMTOJIHEHUIO U 3aLIUTE
nabopaToOpHOM pPabOTHI.
Tema 7. «HanpszKEHHOCTD 3JIEKTPOCTATUYECKOTO TTOJISD).
CTyneHT JOJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTH 3a]1a4H,
MpeIyIaraéMble Ha CEMUHAPCKUX 3aHATHUAX JJIS1 CAMOCTOSITEIbBHOTO PEIICHUS.
Tema 8. «IloTeHIHAN IEKTPOCTATUUECKOTO TTOMIS».
CTyneHT JOJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTH 3a]1a4H,
MpeyiaraéMble Ha CEMUHAPCKUX 3aHATHUSAX U1l CAMOCTOSITEIbHOTO PELIEHHUS, a
TaKXe MOJATOTOBUTHCS K KOHTPOJIBHOM padoTe.
Tema 9. «/IU3IEKTPUKU 1 IPOBOJHUKH B SJIEKTPOCTATUKE.
CTyneHT JOJKEH MTOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTH 3a]1a4H,
MpeIyIaraéMble Ha CEMUHAPCKUX 3aHATHUAX JJIs1 CAMOCTOSITEIbHOTO PELICHHUS.
Tema 10. «3aKOHBI HOCTOSTHHOTO TOKA.
CTyneHT JOJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTH 3a]1a4H,
MpeyiaraeMble Ha CEMUHAPCKUX 3aHATHUAX U1l CAMOCTOSITEIbHOTO PELIEHHUS, a
TaKke MOJATOTOBUTHCS K KOHTPOJIBHOM paboTe U K BHITTOJIHEHUIO U 3aLIUTE
nabopaToOpHOM PabOTHI.
Tema 11. «KMaruetuzmy.
CTyneHT JOJKEH MOATOTOBUTHCS K YCTHOMY OIIPOCY M PEIIUTH 3aJa4u,
MpeyiaraéMble Ha CEMUHAPCKUX 3aHATHUAX U1l CAMOCTOSITEIbHOTO PELIEHHUS, a
TaKke MOATOTOBUTHCS K KOHTPOJIBHOM paboTe U K BHITTOJHEHUIO U 3aLIUTE TPEX
1a00paTOpPHBIX padoT.
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Tema 12. «DneKTpOMarauTHasE UHIYKIUSD.
CTyJeHT MOJKEeH MOJIrOTOBUTHCS K YCTHOMY OINPOCY U PEIIUTh 33]1a4H,
npejaraéMbie Ha CEeMHUHAPCKUX 3aHATHAX IS CAMOCTOSITEILHOTO PEIIeHHUs, a
TaK)Ke MOJITOTOBUTHLCSA K KOHTPOJIbHOM padoTe.

Tema 13. «YpaBHeHuss MakcBemnnay.
CTyJeHT JOJKEeH MOJITOTOBUTHCS K YCTHOMY OIPOCY.

Tema 14. «Konebanusy.
CTyaeHT MOJKEeH MOJIrOTOBUTHCS K YCTHOMY ONPOCY M PEIIUTh 33]1a4H,
npejaraeéMble Ha CEeMHUHAPCKUX 3aHATHAX IS CAMOCTOSITEILHOTO PEIICHHUS.

Tema 15. «BonHb».
CTyaeHT MOJKEeH MOJrOTOBUTHCS K YCTHOMY ONPOCY M PEIIUTh 33]1a4H,
npejaraéMble Ha CEeMHUHAPCKUX 3aHATHAX IS CAMOCTOSITEIbHOTO PEIIeHHMS, a
TaK)K€ MOJATOTOBUTHCS K KOHTPOJIbHON pabOTe M K BHITIOJHEHHIO M 3aIUTE
nabopaToOpHOM PabOTHI.

Tema 16. «uTepdepenus».
CTyaeHT MOJKEeH MOJIrOTOBUTHCS K YCTHOMY ONPOCY M PEIIUTh 33]1a4H,
npejaraeéMble Ha CEeMHUHAPCKUX 3aHATHAX 11 CAMOCTOSITEIILHOTO PEIISHHS, a
TaK)K€ MOJATOTOBUTHCS K KOHTPOJIbHON pabOTe M K BHITIOJHEHHIO M 3aIUTE
nabopaToOpHOM PabOTHI.

Tema 17. «{udpaxuusy.
CTyaeHT MOJKEeH MOJIrOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 3a]1a4H,
npearaéMbie Ha CEeMHUHAPCKUX 3aHATHAX 11 CAMOCTOSITEILHOTO PEIIeHHS, a
TaK)K€ MOJATOTOBUTHCS K KOHTPOJIbHON pabOTe M K BHITIOJHECHHIO M 3aIUTE
nabopaToOpHOM pPabOTHI.

Tema 18. «Ilomapuzanus».
CTyaeHT MOJKEeH MOJIrOTOBUTHCS K YCTHOMY ONPOCY M PEIIUTh 33]1a4H,
npearaéMble Ha CEeMHUHAPCKUX 3aHATHAX JJISI CAMOCTOSITEILHOTO PEIIeHHUs, a
TaK)K€ IMOJITOTOBUTHCS K KOHTPOJIbHON paboTe U 3aluTe J1a0opaTOpHOH pabOTHI.

10. MeToan4yeckue peKOMEHIAalMU ISl IPEenoAaBaTe/Is

KontponpHble pabOThl MUINYTCS HAa CEMUHAPCKUX 3aHATHSIX. Bpems
HaluCcaHusi KaXxJOW KOHTPOJIbHOM pabOThl AOJMKHO COCTaBiIATh 20 MHHYT.
Kputepun olieHKH KOHTPOJIBLHOW pabOThl B COOTBETCTBUU C MyHKTOM 6.1.2
cleayomme: 2 — penieHue 3a1aun pakTUYeCKd He HavaTo; 3 — pellieHue Haydarto,
HaIKUCaHbl MPABWIbHBIE UCXOHBIE (POPMYJIIBI, HO OTCYTCTBYIOT BBIBOJIbI U3 HUX; 4
— pelIeHuEe €CTh, HO C HEIOYETaMH, HANpUMEp, MPH HAJWYAH TPABUIBHOIO
000CHOBAHHOTO OTBETA B OOIIEM BHUJE JOMYIIEHBI BHIYUCIUTEIbHbBIE OMUOKHU; 5 —
MOJIyY€H MPaBUJIbHBIA 000OCHOBAHHBIN YNCIEHHBIN OTBET.

YCTHBIN ONpOC MPOBOJUTCS HA JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHUSAX B
BUJE JHCKYCCMM IO MOPEJIaraéMbIM BONPOCAM U SIBIAETCS WHTEPAKTUBHOU
dbopmoii mposeaeHus 3aHATHsI. OH gopkeH 3aHuMaTh He MeHee 30% BpemeHH
JICKIIMOHHBIX 3aHATUN U HE MeHee 30% BpeMeHH CeMUHAPCKUX 3aHsATHI. Bompocsl
UL YCTHOTO OINpOCa JKENAaTeIbHO JIOBECTH JO CTYJEHTOB 3apaHee, Mo
JEKIIMOHHOTO H3JI0KEHHSI MaTepualia, Tak, YTOObl OHU CMOTJU CaMOCTOSTEIHHO
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MOATOTOBUTHCS K TPOBEACHHUIO MAWCKyCCHHU. [IpW OIlEHKE JEKTOp OJDKEH
VUYUTHIBATh AKTHBHOCTH CTYJACHTOB M PE3yJbTATHBHOCTh WX OTBETOB. I[locie
KOKIO0W AUCKYCCHUU OMPENESETCS TPYIa CTYJSHTOB, TMOKA3aBIIMNX HAWITYYITAN
pesynbTaT. KpoMe »3TOro, yCTHbIA OOpOC MPOBOJUTCS MNPU JOMYCKE K
nabopatopHoil pabote. B 3ToM cityuae pe3yibTaT OLIEHUBAETCS MO JBYXOaIbHOM
mkane: 3auér-ue3ad€T. Jlo Tex mop, moka He OyJeT mojydeH 3auér, paboTa He
MOKET CUNUTATHCS 3AIMUIIEHHOMN.
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[Tpunoxenue A.

CprKTypa N COACPKAHUC NTUCIHUITINHBI «PDu3uka B MPOU3BOJACTBCHHBIX H TEXHOJOI'NMYCCKHUX IpoHmeccax)

I10 HAIIPaBJICHUIO IIOATOTOBKHU

15.03.01 «MamuHOCTpOCHUE

[Ipoduns moaroToBKU

«MalyHBbI M1 TEXHOJIOTHH OﬁpﬂﬁOTKl/I MaTepuaJa0B J1aBJICHHCM»

(6akamaBp)

Ounas popma o0yueHus

Buabl yueOHoii
paodoThl,
= BKJII0Yas
Ho 2w & o
Me S| 5 5| CaMOCTOATEJbHYIO OpPMbI ATTECTAIUU
pa Paznen = | 58 padoTy CTYJACHTOB,
P
TeM O | = 3| HTpyI0eMKOCTH B
yacax
J [1I/C|Jla6 | CPC|3JIP| T | P |[K/P| YO | D | 3

BBenenue B pusnveckuii

JIa0OPATOPHBbI NPAKTUKYM.

[Ipsimble ¥ KOCBEHHbIE (PU3HUYECKUE

n3Mmepenusa. OOpaboTka pe3ynbTaToB
1 perz. Lop besy 1| 1-4 4 | 4 | + +

U3MEPEHUH M 3KCIEepUMEHTAJIbHBIC

HOTPELIHOCTH

Beimmonnenue nabopatopHoit paboThI

«3mepenne 6a30BbIX BETUUHHY
2 | KuseMaTHKa NOCTYNATEIBHOIO | 1-4 4 4 +




ABHXKCHHUA

®usnueckuil BekTop. [loHsTre opra.
Teopust oTHOocuTenbHOCTH ['amuies.
[TonmoxkeHne u ero OTHOCUTEIBHOCT.
Tpaexktopuss MarepuajbHOW TOYKHU.
Conpukacaromascs IUIOCKOCTh |
COIPUKACAIOIIASICS OKPYXHOCTb.
DIJIEMEHTApHOE  TEPEMEIICHUE U
3JeMEeHTapHbld  myTh.  CKOpOCTH
JIBW)KEHUSI U €€ OTHOCUTEIBHOCTD.
[TpuHIMI Cynepno3nLnu IBUKECHUM.
Yckopenue. KacarenbpHoe u
HOpMaJIbHOE yCKOpeHud. JlekapToBa
cucrema KOOp/JWHAT.
Kunemartnueckue 3aKOHBI
JIBUKCHHUSL. IToctynarensHOE
IBWOKEHHE  a0COJIOTHO  TBEPIOTO
tena (ATT).

JAnHaMuka MOCTYNATEJIbHOI0
JABUKEHUSI

[Tonsitue  cumbl.  AOCOJIOTHOCTH
CWIbl B KIIACCUYECKOM MEXAHUKE.
[ToHsTHA  paBHOACHUCTBYIOIIEH U
COCTOSIHMSL TOKOs. IlepBhIil 3aKOH
Herorona. MHepuuanbHble CUCTEMBI
oTcuéta. Bropoit 3akoH HrroTOHa M
3aKOH  BceMupHOro  TATroTeHHUS.
Mmnynec ¥ 3aKOH €ro U3MEHEHMUS.

5-6
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Tperuit 3aKOH Hrrotona 51
COXpAaHEHHE HMITyJIbCa 3aMKHYTOH
cucrembl. LleHTp Macc CHCTEMBL.
Y napsl ¥ B3pBIBBI.

3,4

BrinonHenue nabopaTopHOi paboThI
«M3ydeHne 0amIMcTUYECKOro
MasiTHUKa

5-8

Pabora u >Heprus B
NMOCTYNATEeJIbHOM IBHKCHUU
ITonsTue CHUJIOBOTO TIOJIA.
DOnemeHTapHas pabora m pabora Ha
KOHEUYHOM MepEMEIICHUU.
MomHocts. KuHeTnueckass sHeprus
A 3aKOH €€ u3MEHeHus. Teopema
Kénwnra. IloTeHmuanbHbIE CHIIOBBIC
MOoJiss W TOTEHIMAJbHAST HHEPIHUs.
3aKOoH U3MEHEHHUS ITOTSHIIMAJILHOMN
SHEPTUM. HenorenmuanbHbIe
CUJIOBBIC T1OJIA. Ilone CHUII
COINPOTUBIICHUS KaK puMep
HEMOTECHIIMAILHOIO CHJIOBOIO IIOJIS.
MexaHudeckass SHEPTUs U 3aKOH €€
U3MCHCHUS. KoncepBatuBHbie
CHCTEMBI.

7-10

Belinonnenne n1abopaTopHOi paboThI
«3yuenue MaTEMaTUIECKOTO
MAasiITHUKA»

9-12

Kunematuka BpamaTeJabHOro

11-
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ABHKEHU S

DJIEMEHTApHBIM Yroa MOBOPOTa H
yrioBasg CKOpocTh. CBs3p MEXIY
AJIEMEHTApHBIM YIJOM MOBOPOTa M
3JIEMEHTAPHBIM MEPEMENICHHUEM.
CBs3p MEXIy YIJIOBOM W JIMHEHHOMN
CKOPOCTSIMH. YTJIOBOE YCKOPEHHE.
KacarenbHoe 151 HOpPMaJIbHOE
YCKOpPEHUS BO BpAaIlaTEIbHOM
JIBUYKCHUH. Bpamarensnoe
nemwkenne ATT. CoorHomreHue
MEXIY BpAIIATEIbHBIM 151
MOCTYIATEIbHBIM IBUKCHUSIMHU.

12

JIlnHaMuKa BpamaTeJbHOro
JABHKEHUSI

MoMeHT uMIyJibCa U MOMEHT CHJIBI.
3aKoH W3MECHCHUS MOMEHTA
HUMITYJIbCA. OTHOCUTENBHOCTD
MOMEHTa HUMITYJIbCA. MowmeHnTt
UMITyJIbCa M YIJIOBas CKOPOCTb.
MomeHT WHEPLIUU. OcHOBHOE
ypaBHEHHE JTHHAMUKA
BpamarenabHoro aBuwkeHus  ATT.
OceBbIe MOMEHTEI WHEPLUU
HEKOTOPBIX TEJL. Teopema
[reitnepa. Pabota u kuHeTHUYeCKas
SHEPTUs BO BpaliaTeIbHOM
newxkeHnu. Ilpeneccusi. Amnanorus

13-
18
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MCKOY MMOCTYNAaTCJIbHbIM n
BpamiaTCIbHBIM IBMKCHUAMMU.

Brinonnenue nadbopaTopHoi pabOThI
«OnpeneneHne MOMEHTA UHEPLIMI

13-
18

Hroro o 1 cemecTpy:

18

HanpsizkéHHoCTh
3JIEKTPOCTATHYECKOTI'0 MOJIfA
DIIEKTPUYECKHN 3apsi]] KAK UCTOUYHUK
AJIEKTPOCTATUYECKOIO TOMNSA. 3aKOH
Kynona. [TpuHUIHMTIBL
OJNIM3KOJIEUCTBUSA U NAIbHOJICHCTBUS.
[TonsiTue dbuznyeckoro OJISL.
DIJIEKTPOCTATUYECKOE  MOJE  KaK
YacTHBIN cllydail (PU3MYECKOro IMoJIsl.
MaremaTuyeckue MoJisi Kak crnoco0
ONMCAHUS HEIMPEPHIBHO
pacupene€éHHOM MaTEpHUH.
Harmpsxk€HHOCTH KakK chiI0Bas
XapaKTEPUCTHKA  BJIEKTPUYECKOTO
nonst. [lpunimun  cynepno3unuu
BJIEKTPUYECKUX noJjen B
MPUMEHEHUU K  HaMpsHKEHHOCTH.
[Tone JTUTIOJISL. OcobenHnocTtu
CUJIOBBIX JUHUN MOJIst
HAIPSIKEHHOCTH
aneKkTpocTaThuueckoro mois. IloTok
BEKTOpa HaNpsHKEHHOCTU. Teopema
Octporpaackoro-I'aycca (OI') B

1-4
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Bakyyme. [Ipumenenune teopemsr OI'
IS pacuéra HaNPSKEHHOCTU
pacnpenes€HHbIX UCTOYHHUKOB.

10

BeinonHenne n1abopaTopHOi paboThI
«/3yuenue MOCTOBOM CXEMBD)

1-4

IToTeHIUAJ 3JIEKTPOCTATUYECKOT O
moJisi

I[ToTeHMaIbHOCTH
3JIEKTPOCTATUYECKOTO T10JIS.
[ToreHnmam kak »HepreTuyeckKas
XapaKTEPUCTHUKA
3JIEKTpOCTaTUYECKOTO T0Jsl. CBs3b
MEXIY HaNPsSKEHHOCTHIO u
NOTCHIIUAIOM. [TpuaIHAT
CYIEPIIO3ULHHN HIEKTPOCTATUUECKUX
MOJIEW B MPUMEHEHUU K MOTCHIHAIY.
Hanpsoxenue. Pabora
AJIEKTPOCTATUUECKUX CHII Ha
MepeMeIeHn TPoOHOTO  3apsja.
DHEprusi CHCTEMBI 3apsII0B.

5-6

11

Brimonaenue mabopatopHoii paboOThI
«N3mepenne COCTAaBJIAIOIINX
MAardiuTHOTO MTOs 3eMJIM METOIIO0M
HaJIO)KEHHSI BHEIITHETO IOJIS

5-8

JAu3jIeKTpUKM HW NPOBOJAHUKH B
JIEKTPOCTATHKE

Jnsnextpuueckas cpena.
[Tonsspuzanus. Jnsnexrpuueckas

7-10
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BOCOPUUMUYHBOCTh. Teopema OI' B
TUDJIEKTPHUKE. JusnexTpuueckas
MMPOHULIAEMOCTb. DIIEKTpUUYECKOE
cmenienne (uHaykuus). I[lonsarue
ANEKTPOCTATUYECKOTO IMPOBOJHUKA.
Pacnpenenenne 3apsga 1o ero

MMOBEPXHOCTH. DJeKTpuyecKas
EMKOCTh YEAUHEHHOIO NPOBOJHUKA.
B3aumnas €MKOCThb JIBYX
MIPOBOJHUKOB. Konpaencaropsl.

9HCpFI/IH QJICKTPHUYICCKOI'O IIOJIA.

10

3aKOHBI MOCTOSIHHOT0 TOKA

Bektop nnotHocTH Toka. Cuna ToOKa.
3akon Oma B auddepeHnranbHON
dbopme. VYaeapHOE COMPOTHUBIICHHUE
cpenpl. 3akoH Oma B MHTErpaIbHOU
dbopme. CompoTHBIEHHE YydacTKa
Henu.  DIJEKTPOJBHXKYIIAs  CHUJia
(BAC) yuactka. 3akon Jlxoyms-
JleHna B  UHTErpaJbHOM U B
nuddepenimanbHON hopMax.

11-
12

11

Brinonnenue nadbopaTopHoi pabOThI
«M3mMepenne Cuiibl, JEUCTBYIOLIEH
Ha IMPOBOJAHUK C TOKOM MAarHUTHOM
10JIE»

9-12

11

Marnerusm
MarsutHoe 1oJie U €r0 BO3JAENUCTBHUE
Ha JBwxynmecs 3apsasl.  Cuna

13-
16
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Jlopenua. MarHutHass HWHIYKIUS.
Cuna Amnepa. MaroHuTHbIE MOMEHT
Y BO3JICMCTBUE HA HETO MAarHUTHOTO
noJs. ICTOYHUKA MarHUTHOTO TOJIS.
3aKoH buo-Cagapa-Jlannaca.
Marnutneii otok. Teopema OI
JUIs MarHUTHOTO 1ojsl. PaGoTa cuibl
Awmriepa. 3aKOH MOJIHOTO TOKa H
¢uznueckas Tteopema CTokca B
BaKyyMe u B MAarHeTHKe.
Hanps:k€HHOCTH MarHUTHOIO IOJIA.
MarauTtHass BOCHPUMMYHMBOCTH U
MAarHuTHas MPOHULIAEMOCTb.
JluHeiiHple MarHeTwku (oua- u
MapaMarHeTUKW) U  HEJIUHEWHbIN
MAarHeTUKHU (peppomarueTukn).
HamaraununBanue
(heppOMarHeTHKOB: KpuBas
Ha4yaJIbHOMN HAMarHM4e€HHOCTH,
NpeJiesibHAasl U HEMPENENIbHbIE TETIN
ructepesuca. JKEcTkue u MSTKue
MArHeTUKHU.

Brinonnenue nadopaTopHoi pabOThI

13-

11 | «M3yyenne mnoBeneHus pamMku C 18
TOKOM B MAarHUTHOM IT10JIE»

DJIEKTPOMATHUTHAS MHAYKIMS 17-

12 Bakon ®apanes u mnpaswino JleHua. 18

BuxpeBoe 3ieKTpHYECKOe  TOJE.
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CamMonHayKUus. [lepexoaHbie
MPOLECCHl B AJIEKTPUUYECKON LIETH.
DHEPrusi MArHUTHOTO MOJISI.

Hroro o 2 cemecTpy:

18

18

18

54

13

YpaBHenus MakcBesia
Juddepenimanbabie OTIepaTOPHI
TEOpUH TOJIAL. HNuTerpanbHbie
TeopeMbl Teopun TnonA: laycca u
Croxkca. [ToreHuManbHBIE 51
BUXPEBBIE BEKTOPHBIE TOJISL.
CBelleHNE NHTETPAIBHBIX YPABHEHUN
3JIEKTPOMAarHeTu3Ma K
mudepeHIanbHbIM  YPABHEHUSIM
Makcgeiuta. TOk cMenieHus.

1-2

15

Brinonnenue nadbopaTopHoi pabOThI
«M3mMepeHune CKOpOCTH CBETA»

1-4

14

Kose0anust

[Mapmonuyeckue KoJieOaHus.
Huddepenuuanbaoe YpaBHEHHUE
rapMOHUYECKUX KOJIEOAHUH U €ro
oO1ee pelieHue. BekropHoe
MpECTaBIICHHE rapMOHUYECKUX
byHKIUH. MexaHnueckue
MAasITHUKH. Nneanvubin
KoJie0aTeIbHbIN KOHTY].
[Mapmonuueckue KoJe0aHus c
DHEPreTUYECKOW  TOYKH  3PEHUS.
3aTyxarwonime KoJieOaHusl.

3-4
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BrIiHyX1eHHBIE KOJIeOaHUsl.
Pezonanc ammurynel.  Pe3onanc
CKOpPOCTH. AMIUIMTY/1a TOTJIOIIECHUS
Y aMIUIATYJA AUCIIEPCHUMU.

15

BoJunbl

Bo3myiieHuss MEXaHMYECKON CpEJIbl.
BosnnoBoe  ypaBHeHue.  BriBox
BOJIHOBOTO YPAaBHEHHUS U3 YPABHEHUN
Makcaenna. CaolicTBa
3JIEKTPOMArHUTHBIX BOJIH.
I'apmonuueckue BosHbl. PaszoBas
ckopocTh. /[muHa BoJIHBI. BoaHOBOM
BEKTOP. NHTEeHCUBHOCTD
FapMOHUYECKOM  BOJIHBL.  [lakeTsl
FapMOHHYECKHX BOJH. ['pynmoas
CKOpPOCTh. JlJIMHa KOrepEeHTHOCTH.
BpeMms KOrepeHTHOCTH.

5-6

16

Beinonnenne n1abopaTopHOi paboThI
«3yuenue SIBJICHUSI
uHtepdepeHiun Ha OunpusMe u
ouzepkaine Openensi»

5-8

16

HNuTeppepenuus

SIBnenue nHTEpHEPEHIINH.
KorepeHTHbIE HCTOUYHUKH.
Heo6xonumbie v 10CTaTOYHBIE
YCJIOBUSI KOTEPEHTHOCTHU
ucTouHUKOB. MHTepdepenims
chepudeckux BoiaH. ONTHYECKU

7-10
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x0/1. YcinoBus HHTEpPEPEHIIMOHHOTO
MaKCMMyMa U MUHUMYyMa. Y CIIOBUE
BPEMEHHOM KorepeHTHOCTH. Cxema
IOnra. UaTepdepeniiusi B TOHKHUX
mwiénkax. Kosnbiia HerotoHa.
IIpocTpaHcTBeHHAs] KOTEPEHTHOCT.

17

Brimonaenue nmabopatopHoii paboThI
«Jlndpaknus cBeTa Ha IIEIN

9-14

17

Audppaxkuus

SBnenune nudpakiuu. [Ipuayn
I'rolirenca-®penens. 30HbI
Openens. [IpsamonnHenHOCTD
pacnpoCTpaHEHHUs CBETA B
onHOpoaAHOM cpene. Hudpakius
@peHens Ha KPYTioM OTBEPCTHUM.
YcoBHUE TEOMETPUYECKOU ONTUKH.
Ycnosue nudpaxuuu Opaynrodepa.
Hudpaknusa Opaynrodepa Ha mienu
Y Ha OJHOMEPHOU NU(PaKIIMOHHOM
pemétke. Judpakuns Opaynrodepa
Ha KpucTtauiax. ¥Ycioue Bynbda-
Bpoarra. Pa3pemaromniasi cnocoOHOCTh
Tu(paKIUOHHON PEIIETKH.
AJbTEepHATUBHOE MPUHLIUITY
I'toitrenca-®Openens onucaHue
nudpakuu: mapameTp TuPpaKinm.
Hudpaknus Opaynrodepa
cxoasimuxcs BoH. Onrcanue

11-
14
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mudpakiuu OpayHrodepa miockux
BOJIH C TTIOMOIIIBIO COOTHOIICHUS

HEOIPEAECIEHHOCTEM.

Hoaspusauus

[TortepeyHOCTH BOJIH 51
MOJISIPU3ALNOHHBIE SBJICHUSL.
Jnarpamma WHTEHCHUBHOCTH.

Marpuia KOrepeHTHOCTA U CTEIEHb
KOT€PEHTHOCTH ocer. HopmanbHbie

KOOPJAUHATHI. [Monspuzanus B
(ha30BO-HEKOTEPEHTHBIX BOJIHAX:
HETOJISPU30BAHHBIN CBET,;
IUIOCKOIIOJISIPU30BAHHBIN CBET; 3aKOH 15-
18 4 4 8 + +
Mamroca; YaCTUYHO 18
MOJIAPU30BAHHBIN CBET.
[Monspuzanus B ¢dazoBo-
KOTEPEHTHBIX BOJHAX: JieBas W
npaBas AIUIANITHYECKAS
MOJISIPU3ALINS; Kpyrosasi
nossipusanus. ONTUYECKU aKTUBHbBIC
cpeasl IlonsipuzalimoHHBIE METOJBI:
3aKOH bprocrepa; JIBOUHOE
JTy4enpesiOMIICHUE; TUXPOU3M.
Brinonnenue nadbopaTopHoOi pabOThI 15-
18 4 4 +
«3akoH Mamntoca» 18
Hroro mo 3 cemecTpy: 18 | 18 | 18 | 54 1
3aBenyromuii kadeapoin «Duzrka» /.M.Ctpexanuna/
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AHHOTAIUS MPOTrPAMMBI IUCHUILIMHBL: «DPU3UKa»
JJIsl HAanpaBJieHUus moaArorosku 29.03.03,
npo¢puin: «buzHec-nponecchbl NEYATHONH M YIAKOBOYHOM MPOLYKIIHI»

1. ]_Ie.JIl/l M 3aJa9Y1 JUCHHUIIJINHBI

K ocHOBHBIM 1eJ1sIM OCBOCHUS AUCIHUIIIUHBI «DU3nKay» cienyer OTHECTHU:

— @opMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI U COBPEMEHHOTO (PU3HYECKOIO
MBIIUICHUS;

— nOpuOOpeTEeHHE MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX IS H3YUYCHHS
€CTEeCTBEHHOHAYYHBIX, 00111eTPO(hEeCCHOHANBHBIX U CTICIIUATBHBIX TUCIUIUINH

K ocHOBHBIM 3agauyaM OCBOEHUS TUCHUIUINHBI « DU3UKa» CIEeyeT OTHECTH:

— MW3ydenme oOmeir ¢usnkn B 00bEME, COOTBETCTBYIOIIEM KBadU(UKALIUU
OakanaBpa

2.MecTo aucHUIUINHBI B cTpyKType OII

JMuctuninuaa «®dusmnka» otHocuTcsa k 6a3zoBoit wactu (b1.1.) 6azoBoro mukmna (b1)
OCHOBHOI 00Opa3zoBaTeabHOM porpaMmbl Oakanaspuata (OII).

«®Du3rka B MPOU3BOJICTBEHHBIX M TEXHOJIOTMYECKHX IPOIEcCcCax» B3aWMOCBs3aHa
JIOTUYECKHU U COAEPIKATEIBHO-METOIUUECKH cO cienyomumu gucuuminaamu OOI1

B 6az0601i wvacmu 6azoseozo yukna (b1.1.):
— Bricmias MmaTemMaTuka,;
—Teopernueckas MEXaHUKA,
— DIEKTPOTEXHUYECKHE OCHOBBI MAIIMHOCTPOUTEIbHBIX TEXHOJIOTHI

B sapuamusenoii vacmu 6azoeoco yuxna (b1.2.):
— TexHonornyeckue MalMHbl U 000pya0OBaHuE il moJydeHus uzaenuii B OM/;

3.Tp€60BaHI/Iﬂ K pe3yJbTaTaM OCBOCHUA NUCIHUIIJINHBI

B pesynbrare nzydenus 1ucuuniiMabl « DU3uKa» CTYNEHTHI TOJKHBI:

3HATD:

— OCHOBHBI€ 3aKOHBI ¥ TOHATUS (PUUKY;

— OCHOBHBIE (PH3UYECKUE METO bl UCCIICIOBAHUS

yMeTh:

— NPUMEHSATH (PU3NUECKUE 3HAHUS K PEIICHHUIO TPAKTUYECKUX 3a/1a4;

— HCTIOJ30BaTh MAaTEMaTUYECKHUH ammapar Mpu BbIBOJIE (DU3UUECKUX 3aKOHOB;
— IUIAHUPOBaTh MW BBINOJHATH Y4yeOHOE HKCIEPUMEHTATbHOE U TEOPETUUYECKOE
uccieoBanne PU3NIeCKUX SBICHUN

BJIA/IETh:

— CHUCTEMOU TEOPETUUECKUX 3HAHUH 10 (PU3HKE;

— METOJI0JIOTUEN 1 MeTo1aMu (PU3UYECKOTO IKCIIEPUMEHTA;
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— HaBBIKAMHU pPEMICHUS KOHKPETHBIX 3aJlad W3 pPa3HBIX o0yiacTeld (U3WKU Ha YPOBHE,
COOTBETCTBYIOIIEM TpeOOBaHUAM 00IIeNPOodheCCUOHATIBHON MOATOTOBKU OakanaBpa.

4.00béM IMCHUIIMHBI M BUBI Y4eOHOH padoThl

Bup yyeOHOM padoThI Bcero yacos Cemectp
O01mas Tpy10eMKOCTh 288 (8 3.e.) 1,2,3
AyIMTOpHBIE 3aHATHS 144 36,54,54
(Bcero)
B Tom unciie
JEeKIUHU 36 0,18,18
IIpakTnyeckune 54 18,18,18
3aHSATHS
JlaGopaTopHble 54 18,18,18
3aHSATHS
CamocTosiTe/IbHas 144 36,54,54
padora
KypcoBasi paGora HET
KypcoBoii npoekr HeT
Bua npomexyrouHoii 3auéT, 3K3aMeH,
aTTecTaluuu IK3aMeH
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IIpunoxenue 1 k
. . paboueii mporpamMme
MUMHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHUS POCCUNCKOUN ®ENEPALIN

OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUE BBICIIEI'O OBPA30OBAHUA
«MOCKOBCKHU NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

Hanpasnenue noarorosku: 15.03.01
«MalmHOCTPOEHUEN

OII (mpoduis):
«MamuHbl 1 TEXHOJIOTHH 00pa0OTKH MAaTEpUATIOB JITABIICHUEM»
dopma o0yueHHs: OuHas

Bun npodeccuonanshoii nesrensaoctu: (B coorBerctBrn ¢ ®I'OC BO)

Kadenpa «Dusukay

OOH/I OHEHOYHBLIX CPEJACTB

MO JUCLHUILJIUHE
«Dusuka B NMPOU3BOACTBCHHBIX U TEXHOJOI'MYCCKHUX ITPOoLECCAX)

Cocrag: 1. [TacnopT ¢oHIa OIEHOYHBIX CPEICTB

II. Onucanue OLIEHOYHBIX CPEACTB:
KOMILIEKTHI KOHTPOJIBbHBIX paboT (K/P)
BOIIPOCHI IO TEMaM JIUCLHUIUIMHEI K ycTHOMY onpocy (YO)
TEMBI JJAOOPATOPHBIX pabOT U MPUMEPHBIE BOMPOCHI s MX 3amuThl (3JIP)
oOpa3zer OuneTa Uit SK3aMeHa, BOMIPOCHI [T TOATOTOBKH K 3a4€Ty (3)
oOpa3zer busneTa sl 5K3aMeHa, BOIIPOCHI ISl IOATOTOBKH K 3K3aMeHy ()

MRS

CocTaBuTeN:

JOIIEHT, K.(.-M.H. My3biuka A.1O.

Mocksa, 2022 ron



IHACITIOPT ®OHJA OHEHOYHbBIX CPEJACTB
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Tabmuna 1

du3uka B IMPOU3BOACTBCHHBLIX U TEXHOJOI'MYCCKHUX ITPoHECCAX
dI'OC BO 15.03.01 «MamuHoCTpOCHHE»
B nporiecce 0CBOeHUSI JAHHOW AUCUUIUIMHBI CTYACHT (POPMHUPYET M JEMOHCTPUPYET CIEAYIONIE 001enpodeccuoHaIbHble KOMIETEHIINU:
KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHoJsorus ®opma  |CTeneHM ypOBHeil 0CBOCHUSI
NH- OdOPMYJINPOB- ¢GopmMupoBanM  |0LEHOY  [KOMIETEHI UM
JTEKC KA 1 HOT0
KOMIIETEHIIUIT  |CPEACTB
OIIK-1 |ymenue 3HaTh: JIEKLs, YO ba30Bblil ypPOBEHb:
UCNOIL3068aMb OCHOBHBIC 3aKOHBI M TIOHSATHS (PU3UKU U OCHOBHBIE |camocTosiTenbH  [3JIP, BOCIIPOM3BOCTBO MOJyUYEHHBIX
ocHO6Hble  3aKOMbl  (PUBNYECKHE METO/bI UCCIIEJOBAHUSI. ast paboTa, KP, 3HAHUH B XOJI€ TEKYLIETO
ecmecmeeHHoOHayYH  [YMeThb: CEMHUHapCKHE 3, KOHTPOJISI U TPOMEXYTOUYHOMN
bIX  OuCYUNIUH 6 [IPUMEHSTH 3HAHUS M0 (PU3HUKE K PEIICHUIO 3aHATHSA, C) aTTeCTalluU
npogheccuonanvroll  MPAKTUYECKUX 3a/1a4, UCTIONb30BaTh BBITIOJTHEHHE IloBbIICHHBIN YPOBEHB:
OesmenbHoCmu, MaTeMaTHYECKUH anmapar Ipy BbIBOJIEC GU3NYECKUX  |1abOpaTOPHBIX YMmenue HECTAHJIAPTHO
NPDUMEHAMb 3aKOHOB, IINIAHUPOBATH WU BbINIOJIHATH yqe6H0e pa60T OTBCYATh Ha IIOCTAaBJICHHBIC
memoowl PKCIIEPUMEHTAIBLHOE U TEOPETHUECKOE BOIIPOCHI
\Mamemamuuecko2o  [UCCIENOBaHUE (PU3MUECKUX SBICHUU.
ananuza u Baagers:
mooenuposanus, CHCTEMOW TEOPETUYECKHX 3HaHW 1o (Qu3HKe,
meopemuueckoeo u METOAONOTMEH W MeToJaMH  (U3UYECKOTO
DKCNepUMEeHmManbHo2 PKCIEPUMEHTa, HAaBBIKAMHM DEIIEHUS KOHKPETHBIX
0 uccre0osanus 3ajad U3 pa3HbIX oOmacteil (u3MKM Ha YpOBHE,
COOTBETCTBYIOILIEM TpeOOBaHUAM
oOmenpodeccHoHanbHON TOATOTOBKM —0OakaiaBpa
O HAIIDABJICHUIO

**_ CokpareHus: popM OIIEHOUHBIX CPEICTB CM. B IprtoskeHnn 2 K PII.




OIIMCAHUE OLHEHOYHbBIX CPEJICTB
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[punoxenune 2
K paboueii mporpamme

HepequL OIICHOYHBIX CPEACTB MO0 TUCHUIIJINHE «Pusnka B NMPOU3BOACTBCHHBIX U

TEXHOJOIMYEeCKUX Mpoumeccax»

HaumenoBan [IpencraBnenue
Ne
0C ne KpaTkas xapakTepucTrKa OIIEHOYHOTO CPEICTBA OHCHOYHOrO CPeNCTBa
OLICHOYHOT'0 B ®OC
Kontponsnas |Cpenctso IIPOBEPKU MEHHUM  INPUMEHATH
p P POBEP Y P KoMIIekT KOHTPOJIBHBIX
1 pabota MOJyYCHHbIE  3HAHUS  JUIA  pEUIeHUs 33134 .
3aJJaHUI TI0 BapUaHTaM
(K/P) OIPEJIEJICHHOIO TUIIA I10 TEME UJIN pa3leily
CpencTBO ~ KOHTpOJIS,  OpPraHM30BaHHOE  Kak
crienManbHas Oecena reaaroru4eckoro paboOTHUKA C BOIMDOCHL 110
YCTHBIH onpoc |00y4arONMMCHs Ha TEMBI, CBSI3aHHbIE C U3y4aeMOi P
2 g TeMam/paszieniam
(YO) NMUCHUIUIMHOM, M pacCUYUTAaHHOE Ha BbISICHEHUE
. JTUCLUTUIAHBI
00beMa 3HAHUHM 00y4YaroLIerocs Mo OnpeaeIeHHOMY
pazneiny, TeMe, mpobiemMe u T.11.
3 CpelncTBO TMpPOBEPKHM YMEHMA W HaBBIKOB IIO
amuTa
1360 ?TO Hojf [FCTIOTB30BAHMIO nabopaTopHoro obopyzoBanusi u | I[IpumepHBIE BOIIPOCHI
3 pg 6OTE . M3MEPUTENIBHBIX npubopoB, o0paboTke JUIS 3aLLUThI
(37P) HKCIEPUMEHTANIBHBIX JAHHBIX M MX CPaBHEHUIO C | JabOpaTOpHBIX padoT
TEOPETUYECKIMHU pacyeTaMu
CpelcTBO MPOBEJCHUS TPOMEKYTOUHON aTTeCTalluU Bomnpocsr mis
4 3auer MO pe3yJibTaTaM BBIOJHEHHUS BCEX BHUJOB Y4eOHOW | MOATOTOBKH K 3au€Ty,
3) paboThl B TEUYEHHWU CEMECTpa C MPOCTABICHUEM HPUMEPHI 3a4ETHBIX
OLIEHKHU «3aYTCHOY» WJIN «HE 3a4TEHO» OuseToB
CpencTBO MPOBECHUS MPOMEKYTOUHON aTTeCTalluU
N Bonpocsr st
MO pe3yJbTaTaM BBIIOJHEHHUS BCEX BHJIOB yUeOHOI
MOJATOTOBKU K 9K3aMEHY,
5 Dk3aMeH  [paboThl B TEYEHHWH CEMECTpa C MPOCTaBICHHEM HDHMEDEL
D) OLICHKU «OTJIMYHOY, «XOPOIIIOY, pHMEp
HK3aMEHaIMOHHBIX
((yI0BJIETBOPUTEIHLHO 17031 GIHIICTOR

(HEYIOBJIETBOPUTEIILHO
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MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALTUN
DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs
MocCKOBCKHII TOJIUTEXHUYECKUAN YHUBEPCUTET

HamnpasiieHne noaroToBku:

15.03.01 «MamumHOCTpOCHUE
OII (mpodunb): «MaruHbl 1 TEXHOJIOTHHA 00pa00TKH MaTepHaIOB JaBICHUEM»

Kadenpa duznka

(HauMeHOBaHHUE Kadeapsl)

KommuiekT 3a1anui 1JI1 KOHTPOJIbHOM PadoThI

no aucuuminae «dusznka B MPOU3BOACTBCHHBIX U TCXHOJIOTMYCCKHUX MTPOLECCAX)
(HaMMEHOBAHHUE JIMCIUILTHHEI)

QDOPMCI meKyuieco KOHmpoJis, npoeepArouas CmeneHb OC60EHUA KOMNEMeEHYUU
OIlIK-1

Tema ... Kunemamuka nocmynameilbH020 osudIceHUA

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMepHOE IBUKEHHE TeJla ONMCBIBACTCS CIECAYIOIUMU 3aKOHAMU JBUKCHUS:

x(t)=13-97t+26,5t* y(t)=7,5-6t—17¢*
X,y JaHbl B METPax,  — B CEKyHAaX.
Omnpenenure B MOMEHT BpeMeHHU =11 c: 1) koopauHaThl Tena; 2) NPOEKIUN CKOPOCTHU Tena; 3)
MPOCKIMU YCKOpeHHUsl; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMallbHOE YCKOpeHue; 6) paauyc
KPUBHU3HBI TPACKTOPUH

BAPHUAHT 2
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMepHOE IBUKEHHE TeJla ONMCBIBACTCS CIECAYIOIUMHU 3aKOHAMU JBUKCHUS:

x(t)=1-143t+0,4¢%; y(t)=23+17¢+0,5¢>
X,y JaHbl B METPax,  — B CEKyHAaX.
Omnpenenure B MOMEHT BpeMEHM (=5 c: 1) KoopauHaThl Tena; 2) MPOEKIHMH CKOpPOCTH Tena; 3)
MPOCKIMU YCKOpeHHUsl; 4) KacaTelIbHOE YCKOpPEHHE; 5) HOpMallbHOE YCKOpeHue; 6) paauyc
KPUBHU3HBI TPACKTOPUH

BAPHUAHT 3
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMepHOE IBUKEHHE Te€Jla ONMCBIBACTCS CIECAYIOIUMU 3aKOHAMU JBUKCHUS:

x(t)=25+0,1¢+6,5¢; y(t)="75+66t 1,7
X,y JaHbl B METPax,  — B CEKyHAaX.
Omnpenenure B MOMEHT BpeMeHHU =34 c: 1) KoopAUHATHI Tea; 2) MPOEKIUN CKOPOCTHU Tena; 3)
MPOCKIMU YCKOpeHHUsl; 4) KacaTeIbHOE YCKOpPEHHE; 5) HOpMallbHOE YCKOpeHue; 6) paauyc
KPUBHU3HBI TPACKTOPUH
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BAPUAHT 4
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMepHOE IBUKEHHE Te€Jla ONMCBIBACTCS CIECAYIOIUMU 3aKOHAMU JBUKCHUS:

x(t)=—-23-9¢+4,5¢%; y(t)=—75+ 63t + 341>
X,y JaHbl B METPax,  — B CEKyHAaX.
Omnpenenure B MOMEHT BpeMeHHU =10 c: 1) koopAuHATHI Tena; 2) MPOEKIUU CKOPOCTHU Tena; 3)
MPOCKIIMU YCKOpeHHUsl; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMallbHOE YCKOpeHue; 6) paauyc
KPUBHU3HBI TPAEKTOPUH

Tema ... ﬂuuamuxa nocmynameilbH020 O0BUIICCHUA.

Bapmuanr 1

3a KaKkoe BpeMs ¢ COCKOJIB3HET ¢ HAKIIOHHOM MJIOCKOCTH ATUHOM S C yTIIOM HakJIOHA [ TeJo,
€CJIM OHO JABM)KETCS PABHOMEPHO N0 HAKJIOHHOM IUIOCKOCTH € YIJIOM HakjoHa ¢? HauanbHas
CKOPOCTb T€Jla paBHA HYJIIO.

Bapmuanr 2

Ha HernoaBMXHBIH 11ap HAJIETAaeT CO CKOPOCTHIO V) IIap, Macca KOTOPOTro B N pa3 00JIbIIE MACCHI
HENOJBWXHOTO 1apa. Hailaure cOOTHOIIEHNE CKOPOCTEN IAPOB MOCIIE YIIPYroro HEHTPAIBHOTO
yznapa kK ckopoctu V.

Bapuant 3
JlensiHast ropka coctaBisieT ¢ ropu3oHTOM yroa « = 10°. Ilo Hell myckaroT BBEpX KaMEHb,
KOTOpBIM MOJHABLIMCH HA HEKOTOPYIO BBICOTY, COCKaJIb3BIBAET 110 TOMY € IyTH BHM3. KakoB

KOd((UIIMEHT TPEHUS £, €CITU BPEeMsl CITyCKa B 1 = 2 pa3a 0oJbIle BpeMeHHU Moapéma?

Bapmuanr 4

K uutn noasemena rups. Eciiv mogHuMaTh 3Ty THPIO ¢ YCKOPEHHEM a1 = 2 M/C?, TO HATSDKEHHE
HUTU OyZAeT BJIBOE MEHbBILE TOTO HAINpPSDKEHMs, NP KOTOPOM HUTH paspeiBaercd. C KakuMm
YCKOPEHHEM a2 HaZl0 IOJHUMATh 3Ty THPIO, YTOOBI HUTh Pa30pBajiach.

Tema ...Paboma u JHeplusa 6 nocmynamejlbHOM ogudICeHUU
Bapmuanr 1

Ompenenure MrHOBEHHYIO MOIITHOCTb, pa3BUBAEMYIO CHIION [ = 2]’+3k (H), xotopas

JIEHCTBYET Ha MaTepUabHYIO TOUKY, JBIIKYILYIOCs Co ckopoctbio U =1,5] —4 J (M/c).

Bapmuanr 2

JIBa rpy3a, Macchl KOTOPBIX OTHOCATCA Kak 1:4, cOeAMHEHBI CHKATOW MPYKMHOW M JIeKaT HA
TOPU30HTAJILHON IOBEPXHOCTU CToJIa. IIpu pacnpsMileHHH INpYXWHBI I'Py3 MEHBIIEH MacChl
nojryyaet KuHeTuueckyto sHepruio 40 Jx. Uemy npu 3ToM ObLIa paBHA MOTEHIMATIbHAS SHEPT U
C)KaTOM MpY>KUHBI?

Bapuant 3

[Tyns maccoit 10r, nersmas ropu3oHTaNbHO co ckopocThio 200 M/c, TomasaeT B JAE€PEBSIHHBIN
OpYCOK Maccoi 5 Kr, JIe)Kaliil Ha CTOJIe U YAEPKUBAEMBIN MPYKUHOHN € jKeCTKOCThIO 2 KH/M .
Yemy paBHa MakcuMalibHas fedopmanus npyxuusl? TpeHne He yUuThIBATS.
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Bapmuanr 4

Pabora Bcex cuil, JeMCTBYIOIMX HA Tejla CUCTEMBI, IIPH MEPEX0Jie U3 MEPBOro0 MEXaHHYECKOTO
COCTOSIHUSI BO BTOpoe okazanachk paBHOU 123 JIx. IIpu aToM paboTa mOTEHIMANBHBIX CHUJI ObLIa
paBHa 300 JIx, a pabora AMCCHIATHBHBIX CWJI OKaszajach paBHou -13,8 JIx. Ha ckombko
MU3MEHUJIACh KHHETHYECKAsl SHEPTUSI CUCTEMBI?

Tema ... /[lunamuka epawiamensbHo20 08UIHCEHUSL.

Bapmuanr 1

MaxoBHK BpaIl[aeTcs 110 3aKOHY, BEIpakaeMoMy ypaBHeHHeM =A+Bt+Ct?, rie
A=2pan, B=16 pan/c, C=-2pan/c’>. MOMeHT uHEpPIMU MaxOBHKa paBeH S0kr-m2, Haiitu MoMeHT
CUJI, IEUCTBYIOIIMX HA MAaXOBHK (BpalllatolIil MOMEHT) B MOMEHT BpeMeHH t=1c.

Bapmuanr 2

CrutomHoOM HUIMHAP Maccoi m=4 Kr KaTUTCs 0€3 CKOJIBKEHHS [0 TOPU30HTAILHON
noBepxHocTHU. JInHelHast CKOPOCTh OCH LHWIIMHIpA paBHa 1 M/c. OnpeaenuTe NoIHyIo
KMHETUYECKYI0 SHEPTHUIO LIWIMH]PA.

Bapuant 3

Ha nunueap, KOTOpsI MOXKET BPAIATHCS OKOJIO TOPU3OHTAIBHON OCH, HAMOTAHA HUTD.
K koHIy HUTH npuBs3aH rpy3uk Maccoit m=0.1 Kr, KOTOPBI MOXKET CBOOOTHO OITyCKAaThCH.
Cunras MOMEHT HHEPLMHU IUIMHAPa paBHbIM (.02 Kr-M2, OIIPENEIUTE YCKOPEHUE TPY3HKA.

Bapmuanr 4

JlBa mapuka maccaMu m=10 T CKpemjeHbl TOHKHM HEBECOMBIM CTEp)KHEM JUIMHOU
[=20cm. Ormpenenute MOMEHT HMHEPUUU [ CHCTEMBI OTHOCUTEIIBHO OCH, IMEPIEHAMKYISIPHOU
CTEP>KHIO U TMPOXOIAIIEH uepe3 TOUKY CTEPKHsI, JesIIel ero JUIMHy B OTHOIEHHH 1:2.

Tema ... Hanpaxcénnocmov, nomenyua.
Bapmuanr 1

DJeKTpuueckoe Mmojie 0Opa3oBaHO PaBHOMEPHO 3apsHKEHHBIM JHMCKOM paauyca 2 M ¢
MOBEPXHOCTHOM IIOTHOCTHIO 3apsaa 4 MkKi/cm?. Onpenenuth Kakyl CKOPOCTb IOJTYYHT
NEPBOHAYAIBHO HETMOJIBMKHBIN 3JEKTPOH, MPUOIMKAsACH K JUCKY MO €ro OCH OT paccTosHus 4
MM JI0 paccTOsIHUS | MM J10 LIEHTpa JUCKa.

Bapmuanr 2

[ToTeHmuan 351eKTPOCTATUYECKOTO MOJISl U3MEHSIETCS 10 3aKOHY ¢(X,y)=-A-In(x/a)+ B,
rne A=1 B,B=1 B/M,a=1 cm. OnpeaenuTs HanpsHKEHHOCTb AJIEKTPOCTATUUECKOTO MOJIS IPU X =4,
y=1,5a.

Bapuant 3
Onpenenuts HaPSHKEHHOCTb, CO3AAHHYI0 PABHOMEPHO 3apSKEHHBIM TOHKHM JTUCKOM
paauyca 2 M, 3aps1 KoToporo paseH 3 HKII, Ha ero ocu Ha pacCTOSIHMM 1 MM OT LIEHTpa JKCKa.

Bapmuanr 4

Tpu ToueuHbIX OAMHAKOBBIX 3apsAaa BenuunHol | HKu1 HaunHaroT ABUTraThCs OA
JEMCTBUEM CHUJI B3aUMHOI'O OTTAJIKMBAHUS U3 BEPLIMH MPABUIBLHOTO TPEYTOJIbHUKA CO CTOPOHOM
10 cM. OnpesieNiuTh UX NPEAEIbHYI0 CKOPOCTh, €CIIM Macca KaxI01 YacTuibl paBHa 1076 r.
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Tema ...3aK0HbI NOCMOAHHO20 MOKA.

Bapmuanr 1
BbluMcnuTh NOrpenIHOCTh, BO3HUKAIOLIYI0 INPU H3MEPEHMM CONPOTHBIEHHA R C
IIOMOULIBI0 CXEMBbI, yKa3aHHONM Ha pucyHke. ComnpotuBieHue ammepmerpa R4 = 1 MOwm,

conpotuieHue BosubT™MeTpa Ry = 1 kOwm. Ilokasanus BosmbT™Merpa Uy = 5 B. Ilokazanus
amnepmerpa 4 = 5 mA.

V |
— R

Bapmuanr 2

Cwuiia Toka [B TIPOBOJIHUKE MEHSETCS BO BPEMEHHM 110 3aKOHY [=3+8°; rie IBbIpakeHo B
amrepax, t- B cekyHnax. Kakoe konmuyecTBo 3ieKkTpudecTBa (QUPOXOAUT 4Yepe3 IMONEpPEedHOoe
ceueHHe IPOBOIHUKA 3a BpeMs OT f,=3¢ n10t,=5c? .

Bapuant 3

OneKTpoABUTaTENb MUTAETCS OT CETH ¢ HanpsbkeHneM U=24 B. Uemy paBHa MOIIHOCTh
Ha BaJly JIBUraTellsl IpU MPOTEKaHUH 110 ero 0OMOTKe TOKa /=8 A, eciii u3BeCTHO, YTO NpHU
IIOJIHOM 3aTOPMa)KMUBAHUHU SIKOPS 1O LENH UIeT ToK /p=16 A?

Bapmuanr 4

Onpenenuts JUIMHY @POBOJIOKM, JOuUaMeTp KoTopoil paseH 0,25 MM, yaenbHoe
conpotuBieHre 50 HOM-M, HEOOXOIUMYIO JUIsI M3TOTOBJICHUS HarpeBaTelss ¢ MaKCUMalbHOU
MOIIHOCTBIO, €CJIM BHYTPEHHEE COIPOTUBIIEHNE UCTOYHUKA TOKa paBHO 1 Om.

Tema ... Maznemusm

Bapmuanr 1

IIporon, mpomenmmii yckopsitomtyto pazHocts noreHuuanos U = 300 B, Bieren B ogHOpOHOE
Mar"HuTHoe nojie ¢ uaaykuuen B = 0,4 Ti u Hayan ABUraThCs O OKPYKHOCTU. Bprunciuts ee
pamuyc. (3apsa nporona 1,6%1071° K, macca nporona 1,67*10727 kr) MaruutHast I0OCTOSIHHAsI
wo=4n*107 T'u/m.

Bapmuanr 2

B marauTHOE mose ¢ muaykiued 20 MTin ycranoBumu nox yrioM 60° K CHUIIOBBIM JIMHUSAM
BUTOK pamuycoM 10 cM u nmyctunum no Hemy Tok 10 A. Halith MexaHMYecKMil MOMEHT,
JEUCTBYIOLNI HA BUTOK.

Bapuant 3
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JIBa NIMHHBIX MapauIeNIbHBIX MPOBOJIA HAXOASTCS Ha PACCTOSHUU I = S5CM OMH OT jApyroro. [lo
MpOBOJIaM TEKYT B OJHOM HampaBlieHUH ojauHakoBble Toku | = 30 A kaxnaeii. Haiitu
MarHuTHYI0 MHIYKIMIO TOJS B TOYKE, HAXOSAUICHCS Ha pacCTOSHUU 11 =4 CM OT OJIHOTO
IpOBOJA U I2 = 3 ¢M OT Apyroro. (Ho=4m-10""TH/Mm)

Bapmuanr 4

beckoHEYHO JUIMHHBIN TOHKHH NMPOBOAHMK ¢ TOKOM I = 66 A mmeer u3ru0 B BHJE KpyIJou
Iwiockoi nernu paguycoM R = 10 cMm. OnpenenuTs MarHUTHYIO MHAYKLHUIO TOJS B LEHTpE
neTan. MarautHas nocrosiaas po=4m-107 Tu/m.

Tema ... InekmpomacHUmMHAA UHOYKYUA

Bapmuanr 1

BbluncauTh MarHuTHYIO HEPTHUIO cosleHonAa, coaepskaniero 1000 BuTkoB. MarHUTHBIN NOTOK
yepes nonepeyHoe ceuenue pasex 0,1 MB6. Cua Toka B ero oOMOTKe paBHa 1A.

Bapmuanr 2

I'opu3oHTanbHBINA CTEPKEHb AJMHOW 1 M Bpamaercs BOKPYI BEPTHKAJIBHON OCH, MPOXOASILEN
Yyepe3 OJMH U3 €ro KOHIIOB, jAejast 2 00opoTa B cekyHay. Och BpallleHHs NapajuiesibHa JTUHUSIM
MHIYKUAA OJHOPOJHOTO MAarHUTHOro noiid. HalTu pasHOCTh NMOTEHIUAIOB MEXIY KOHLAMHU
CTEPXKHS, €CIIM UHIYKLUSA MarHUTHOro noist 50 mTo.

Bapuant 3
Ornpenenutb WHAYKTUBHOCTb COJICHOW[JA, B KOTOPOM TOK 12 A cozmaer motokocuerieHue 24
B0, a Takxe YHEPrUI0 MAarHUTHOTO TIOJISI COJICHOU/IA.

Bapmuanr 4

Konbuesoii kKoHTyp paaunycoM 10 cM nomelieH B 0THOPOAHOE MAarHUTHOE T0J1€ ¢ HHAYKIuen 0,2
To. JluHuM MHAYKIHAKA T0Js cocTaBiistoT yron 30° ¢ miockocThio KouTypa. Onpenenurs cpeaHee
3HayeHne BennuuHbl OJIC WHAYKIUH, KOTOpas BO3HHKHET B KOHTYpE, €CIH HWHIYKIHS
MarHMTHOT'O TOJIsl YMEHbIIUTCS 10 HyJ1st 3a BpeMs 0,002 c.

Tema ... Konebanusa

Bapmuanr 1

B onHoMepHOI1 koe0aTenpHON cHCcTEeMe ¢ 3aTyXaHHEeM COOCTBEHHAs YaCTOTa He3aTyXaroIuX
kosiebanuii paBHa 100 I'n. Koadgdunment 3aryxanus pased 10 ['u. Havanpnas ¢asza cuHyCHBIX
kosiebanuii paBHa 0. OnpenenuTe MOMEHT BPEMEHH, KOT'/1a HyJIeBOE 3HaUeHHE KoyeOomieics
BEJIMYMHBI OYJIET TOCTUTHYTO B TPETHUIl pas.

Bapmuanr 2

[Tpu ycTaHOBHMBIIMXCS BBIHYXKICHHBIX KOJIEOAHUSAX B KOHTYPE C aKTHMBHBIM CONPOTHUBIICHUEM |
KOM MHAYKTHBHOE COIPOTUBJIEHHE PaBHO 2 KOM M €MKOCTHOE COIIPOTUBIEHHEM paBHO 3 KOM.
AMIuTya noHyaaromero HanpsbkeHus pasHa 100 B. OnpenennTs aMmiiuTy 1y MOTJIOLIEHMS,
aMIUTUTYAY AUCIEPCUH U CABUT (pa3 MEXIy MOHYXIAIOIIMM HANpsHKEeHUEM U TOKOM B KOHTYpE.

Bapuant 3

Onpenenuts MOIIHOCTb, IMOIVIOIIAEMYK0 KOHTYPOM C aKTHBHBIM comnpoTuBieHHeM | kO,
UHAYKTUBHBIM COIpOTUBIEHHMEM 2 KOM M €MKOCTHBIM conpoTuBieHueM 3 kOw, eciu
aMIUINTY/1a BHELIHETO HanpspkeHus pasHa 100 B.
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Bapmuanr 4

JIBa TapMOHMYECKHMX KojeOaHHs BIOJIb OJHOM MPSAMOHM, NPOMCXOIAIIUX C OJMHAKOBOM
aMIUIMTYI0M ¥ NIEPUOAOM, IIPU HAJIO)KEHUHU JPYT Ha Apyra Aajlu KojaeOaHue TOM K€ aMILTUTYIbI.
YeMy paBHa pa3HOCTH (pa3 CKIaJbIBaEMbIX KOJICOAHUI?

Tema ... Boanwt

Bapmuanr 1

Onpenenuts CpeIHIO MOITHOCTh TOYEYHOTO UCTOYHHUKA TaPMOHNYECKON AIEKTPOMarHUTHOM
BOJIHBI, €CJIM Ha paccTossHuK 10° M OT HETO B KOCMUYECKOM MPOCTPAHCTBE aMILIUTY 1
HaNpPsHKEHHOCTHU 3JIEKTPUYECKOro Mot BOJIHBI paBHa 10 B/m.

Bapuanr 2

BosHOBOI «I1akeT» 00pa3oBaH AByMs INIOCKUMH MOHOXPOMATHYECKUMU BOJTHAMMU:
Eix,t)=cos(1002t-3x) n &x(x, )= cos(1003t-3,01x).

OnpenenuTh (a3oBble CKOPOCTH KaXI0M BOJHBI U TPYIIIIOBYIO CKOPOCTH BOJIHOBOTO «IIAKETA.

Bapuant 3

AMIIIUTYa HANPSKEHHOCTH MArHUTHOTO MOJI B IUNIOCKOM rapMOHUYECKOW 3JIEKTPOMarHUTHOM
BOJIHE, JBUKYIIEHCA B KOCMHYECKOM MpOCTpaHcTBe, paBHa 10° A/M. ITIOCKOCTH aHTEHHBI
wiomansio 100 M? OpUEHTHUpOBaHA MEPIEHIUKYJISIPHO JBWKEHUIO BOJHBL ONpenenuTh
MaKCUMaJIbHBII M MUHUMAJIbHBIII MIHOBEHHBIE IOTOKM 3HEPIMM BOJHBI 4YEpe3 ILIOCKOCTH
AQHTEHHBI, a TAK)KE KOJIMYECTBO IHEPTUH, NIPOLIEAIIEE YEPE3 IUIOCKOCTh AHTEHHBI 3a 1 MUHYTY.

Bapmuanr 4

HmeroTcst 1Ba KICTOYHHUKA ITONIEPEYHBIX BOJH B CTPYHE, COBEPIIAIOLINE KOJIEOaHUs C OJJMHAKOBOM
gactotoil v=500 'l ¥ ¢ MOCTOSIHHBIM 1O BpeMEHHU cABUroM (a3 Ag=7/2. AMIUIUTYa OIHOTO
paBHa 1 MM, BToporo — 2 MM. JIuHeiiHas mwioTHOCTh CTpyHbI —1072 /M, CUila HATS)KEHHUS CTPYHBI
10 H. OnpenenuTs aMIUIUTYy Ty KOIeOaHU TOYKU CTPYHBI, OTCTOSIIECH OT MEPBOTO UCTOYHHUKA Ha
paccrosiHuu x;=0,5 M 1 OT BTOPOTO — Ha pacCTOSIHUU | M.

Tema ... Hnmepghepenyusn

Bapmuanr 1

B cxeme FOHra skpaH ¢ 0TBEpCTUSMHU OCBEILAETCS MOHOXPOMATUYECKUM CBETOM C JAJIMHOU
BosIHBI A=400 HM, paccTosiHMe MeKIy oTBepcTUsiMH 0,8 MM, pacCTOSHUE OT OTBEPCTHH 10
9KpaHa MHTepPEepEeHIIMOHHON KapTHHBI — 2,5 M. Ha skpane BuIHBI 25 HHTEp()EPEeHIMOHHBIX
nosioc. OnpenenuTs JUIMHY KOT€PEHTHOCTH UCTOYHHKA CBETA.

Bapmuanr 2

Ha MbuibHYIO MUIeHKY (K0ddduiment npesomienus 1,33) magaer Genbliit cBeT nox yriom 45°,
[Ipu xakoil HauMEHbIIEH TOJIIMHE IUIEHKU OTPa)XCHHBIC JIydyd OYIYyT OKpAIlCHBI B JKEITHIH
1BeT?

Bapuant 3

Paccrosinne Mexay AByMs TOYEUHBIMM KOTE€PEHTHBIMM HCTOYHUKAMU MOHOXPOMAaTHYECKOIO
ceera ¢ yactoroit 1,510 Ty paBHO 1 ¢M UM PaBHO PacCTOSHHIO MEKITY HHTEP(HEPEHIUOHHBIMU
I10JIOCAMM Ha 3KpaHe, pacloj0KEHHOM NapajuleIbHO IJIOCKOCTH UCTOYHUKOB, B CPEAHEN 4acTu
UHTEepEpEeHIIMOHHON KapTuHbBl. HailTu paccTosHHE OT HCTOYHHMKOB [0 OJKpaHa, €CIH H
MCTOYHUKHU U 3KpaH HAXOAATCS MOJ] BOAOH (KO PHUIIMEHT NpeoOMIICHHUS BOJIbI paBeH 1,5)
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Bapmuanr 4

Ha crexnsuubiil (n=1,5) KIUH ¢ yriaoM =5 HOPMajbHO MajaeT CBET ¢ ATMHON BoJHBI A=500
HM. OmnpenenuTts JUIMHY KOTEPEHTHOCTH MCTOYHHMKA CBETa, €CJIM OT KPOMKH KJIMHA O 0OpbIBa
UHTEepPEPEHIIMOHHON KapTUHBI yMeraeTcst 150 mosnoc paBHOM TONIIHHBI

Tema ... luppaxyusn

Bapmuanr 1

Ha xpyrayto auadparmy najgaet miaockas BojgHa. CaMblii JambHU MAaKCUMYM HHTEHCHUBHOCTH
MPOILEIIETO CBETA Ha ONTUYECKON OCH CUCTEMBI OTCTOMT OT AuadparMbl Ha PaCCTOSIHUU 2 M.
Ha xakom paccTossHuu OyIeT HaXOAUTHCS CaMbIi JalbHUI MUHUMYM?

Bapmuanr 2

JudpakimonHas pemeTka umeer nepuona 25 MkM. J[Be Oiu3kue UIMHBI BOJIHBI JAIOT TJIaBHBIN
TU(QPAKIMOHHBIA MaKCUMyM BTOpPOTO MOpsAKa Ha yriax auppakmuu, O6mu3kux k /10 u
oTMyaromuxcs apyr ot apyra Ha w/500. Byayt nm pasperieHsl 3TH BOJHBI, €CIU OOIIas
IIPOTSKEHHOCTh PELIETKU paBHa 2,5 cMm?

Bapuant 3

[Mepuon mudpakimonHoil pemetkun paBeH 5 MkM. Illupuna omguoit menu paBHa 0,1 MKM.
Onpenenuth KOJIMYECTBO TJABHBIX AU(PPAKIMOHHBIX MAaKCHMYMOB, YMEIIAIOIMIUXCSI MEXIY
IBYMsI TJIaBHBIMH AH(PPAKIMOHHBIMM MHUHUMYyMaMH HU3IIEro mopsaka. [lameHue cBeta Ha
TUIOCKOCTh NU(PPAKIIMOHHON PEIIETKA HOPMAIIBHO.

Bapmuanr 4

Ha nudpakiipioHHyIo pemeTKy ¢ nepruoioM 25 MKM I0JT YIIIoM Tt/4 magaeT MOHOXPOMaTHYECKHM
1BeT ¢ AnuHOoN BosiHbI 700 HM. OnpenenuTs yroj MeX1y HOPMaJIbIO K PEIIETKE U HaIlPaBJICHUEM
TJIABHOTO AU(PPAKIIMOHHOTO MaKCUMyMa 4-To MopsiaKa.

Tema ... Honapuzayus

Bapmuanr 1

OHpe,Z[GJII/ITI: BO CKOJIBKO pa3 UBMCHHUTCA MHTCHCUBHOCTDL CBCTA CO CTCIICHBIO MOJIAPU3alIUN
P=0,25 nocne npoxoxIeHus Yepe3 NoIpU3aTOp, Ubs INIOCKOCTh MPOIYCKAHNUS OPUEHTUPOBaHA
K IJIOCKOCTH MaKCUMAJIbHON MHTEHCUBHOCTH CBETA MOJ YoM o=7/0.

Bapmuanr 2
CrexJIssHHas IIacTHHA HaxXo4UuTCa B XXUIKOCTH. Cser nmaaacT Ha IUIACTUHY oA YIJIIOM = w3 u
OTpa)KaeTcs TMOJIHOCTBIO TMOJApU30BaHHBIM.  Ompenenuts KOA(PQGUIMEHT MPeIOMICHUS
KHUJKOCTH.

Bapuant 3

VHTEHCUBHOCTh €CTECTBEHHOI'O CBETA IOCJE MPOXOXKACHUS dYepe3 NOJApPU3aTOp U aHAIU3aTop
yMeHblaercs B 8 pas. OnpeaenuTs yrojl @ MeX.y INIOCKOCTSIMHU IIPOIyCKaHUs MOoJsipu3aTopa 1
aHaJM3aTopa.

Bapmuanr 4
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IIpy yrie maoOCKOCTH MPOIYyCKaHUS IMOJSAPU3ATOPa OTHOCUTENIBHO IUIOCKOCTH MaKCUMaJIbHOU
MHTCHCUBHOCTH MAJIAIOIIEro CBeTa =7/3 WHTEHCUBHOCTH TNPOIIEANIET0 CBETa OTHOCHTCS K

MHTEHCUBHOCTH MaJaronero cBeta kak 3 k 8. OmpenenuTs CTENeHb MOJSIPU3ALMKN MaJalolero
CBeTa.
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MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALTUN
DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHUE BHICIIIET0 00pa30BaHKs
MoCKOBCKHI TOJIMTEXHUYECKUAN YHUBEPCUTET

HamnpasiieHne noaroToBku:

15.03.01 «MamumHOCTpOCHUEY

OII (mpodunb): «MamuHbl 1 TEXHOJIOTHHA 00pa00TKH MaTepHaIOB JAaBICHUECM»

Kadenpa duznka

(HauMeHOBaHHUE Kadeapsl)

Bonpocsl aJist yCTHOro onpoca

10 JUCIIUITJIINHEC «Pusuka B MPOU3BOACTBCHHBIX U TCXHOJIOTMYCCKHUX MTPOLECCAXH
(HaMMEHOBAHUE JUCIUILIUHE)

@OPMCI meKyuieco KOHmpoJis, npoeepArouai CmeneHb OC60EHUA KOMNEMeEHYUU

OIlIK-1

Pasnen Kunemamuka nocmynamesibHo2o OBUIICCHUA

1.

AT

10.

11
12

18.
19.
20.

21.

Yro Takoe Hpu3nYecKHii BEKTOpP UETO OpPT?

UYro HazbIBaeTcsi aOCOMOTHBIM, @ YTO — OTHOCHTEIBHBIM?

[IpocTpaHCTBO OTHOCUTENHHO WIIM aOCOMIOTHO?

UTto Takoe IBUKEHUE MAaTepUaIbHON TOUKU?

UYro Ha3pIBaeTCs MpaBUJIAMHA TEOPUU OTHOCUTEIBHOCTU?

Kakoii paanyc-BekTop Ha3bIBaeTCs «aOCOMOTHBIMY, KAKOH «OTHOCUTEIBHBIMY, a KaKOU
MIEPEHOCHBIM?

Yro Takoe conpuKacaroasics K JaHHOH TOUKE TPAEKTOPUH OKPY>KHOCTb?

Yro Takoe paanyc KpUBU3HBI TPAEKTOPUH B TAHHOU €€ Touke?

UYro Takoe opT KacaTeNnbHON U OPT HOPMaJIHU B IaHHOM TOYKE TPAaeKTOpUuU?

Yro Takoe myTeBasi CKOPOCTb U CKOPOCTh ABMKeHUs1? KakoBa cBA3b MEX 1y HUMU?

. JlaTb KOPPEKTHOE OIIPEAEIICHUE ITyTH MAaTEPUAIBHON TOYKH.

. ChopmynupoBaTh 3aKOH OTHOCUTENBHOCTH cKOpocTH [ amues.
13.
14.
15.
16.
17.

EcTb 1 yckopeHue y Tena, KOTOpoe IBMIKETCS 10 OKPYKHOCTH paBHOMEPHO?

JlaTb onpeneneHus U BBIPaKEHUs TAHTCHIUAIbHOTO U HOPMAJILHOTO YCKOPEHUM.

Yro Takoe KoopaAuHaThI?

Yro Takoe 6a3uC CUCTEMbI KOOPAMHAT?

B uéMm npeumyiiecTBa 1eKapTOBOU CUCTEMBI KOOPAUHAT IIEPE] CUCTEMAMU C IPYTUMHU
6azucamu?

Yro Takoe nexkapToBa KoopAauHara?

UYro Takoe KNHEMATUYECKUE 3aKOHBI JBUKECHUS?

Kak Ha 0OCHOBaHMHM 3aKOHOB JABM>KEHHUS MOJIyYUTh 3aBUCUMOCTH CKOPOCTHU ABW)KEHHUS U
YCKOPEHHS OT BPEMEHHU

Kak Ha 0OCHOBaHMM 3aKOHOB JABM)KEHHUS MIOJyYUTh TAHT€HLMAIBHOE U HOPMAJILHOE
YCKOpPEHUS B JAHHBIII MOMEHT BpEMEHU?

Paznen ﬂthlMllKa nocmynamesibHo20 osudICeHUA

1.
2.
3.

JleB yousaet nanoit kponuka. C Kakoil cuitoi KpoJmk AeWCTBYET Ha Jary JbBa?
UYro Takoe BO3JIEHCTBUE OJHOTO TE€Na Ha Apyroe?
Yro Takoe cuna?
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12.

13.

14.

15.

16.
17.
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Yro Takoe JMHAMHYECKOE COCTOSHUE Tella U CUCTEMBI TEII?
Cuta a0COJIIOTHA UM OTHOCUTEIbHA?

Uto Takoe cOCTOsHKME MOKO0A? SBIIsIeTCs I OHO a0COIIOTHBIM?
Kak gBmxercs Te1o B COCTOSIHHH ITOKOS?

Yro Takoe nHEpUMAIbHAs CUCTEMA OTCUETA?

Kakoe teno magaer OvicTpee: TskENOE Min JErkoe?

. Kaxk B3Becmn 3emitro?
. KakoBa nmpuumHa TOT0, 4TO Ha ABYX KOHI[AX HATSIHYTOW HHUTH, IEPEKUHYTON yepe3 OJIOK,

CWJIbI HATSPKEHUS OJJUHAKOBBI?

KakoBa nmpuumHa TOro, 4ro yCKOpEHHUs /IBYX I'Py30B, CBA3aHHBIX HUTBIO, IEPEKUHYTOMN
yepe3 010K, OJUHAKOBBI 110 MOJIYJIIO.

HenoaswxkHelid O6510K MojaBeHIeH K AUHaMoMeTpy. Uepe3 OJOK MepeKHHyTa HHUTh, Ha
KOHIIAX KOTOPOH 3akKperieHbl Ba HEpaBHBIX Tpy3a miu ma. Uemy OyAyT paBHBI
MOKa3aHMUs JUHAMOMETPA, €CIIU IPY3bl IPEIOCTaBUTH CaMUM cede?

3aueM Hy’KEH UMILYJIbC MaTepUaIbHON TOUKU?

N3mensierca 1 uMIynbc cucTeMbl 3emuid-JIyHa, W eciau Ja, TO KTO HM3MEHSET €ro
U3MEHAeT?

3aueM Hy’KEeH LIEHTp MacC CUCTEMBI?

UYro Takoe yaap ¢ TOUKH 3pEHUS TEOPUU U IPAKTUKU?

Paznen Paboma u JHeplusa 6 nocmynamejlbHOM OsudICeHUU

1.
2.
3.

SN
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13.
14.

UTo Takoe MEXaHHMYECKOE COCTOSHHE CUCTEMBI?

[TpuBecTr npuMepbl PYHKIHI MEXaHUYECKOTO COCTOSTHUS CHCTEMBbI

Kak nmpaBunbHO ckazath: «Pabora cuibl mo nepeMenieHuo Tenay uinn «Padora cuibl Ha
MEPEMEIICHUH TeTIa

Yto Takoe CHIIOBOE I10Je?

B uém paszHuiia Mex a1y CTallMOHAPHBIMH U HECTAI[MOHAPHBIMU CHIIOBBIMH MTOJISIMU?
Mosket i1 OBITH Tak: cuiia He paBHa (), cCKOpocTh Tena He paBHa (), a MOIITHOCTh CHJTBI
paBHa(?

Uro Takoe KHHETUYECKasi JHEPTHsI CHCTEMBI TeJ, U TI0 KAKOMY 3aKOHY OHa H3MEHSETCS?
Uto Takoe MOTEHIMAILHOES CUIOBOE T10Ie?

CdhopmynmpoBaTh onpenencHue MOTCHIIMATLHOW YHEPTUU Tella ¥ 3aKOH €€ N3MEHEHUSI.

. Kakue cuisl B HOBCCHHGBHOﬁ MPAKTUKC SABJISAIOTCA HOTGHI_[I/IaJIBHI:IMI/I?
. I[aTL OMpPCACIICHUC 1TOJIA CUJI COITPOTUBJICHUS. HOquy OHO HC€ ABJIICTCA

MOTEHIUAIBLHEIM?

. SIBnstOoTCS N MNOTCHUUAJIbHBIMU CUJIbI HATSAKCHUSA HUTH U PCAKIIUN OHOpBI?

UTo Takoe MeXaHWYECKasi SHEPTHs, U M0 KAaKOMY 3aKOHY OHA U3MEHseTCA?
JlaTpb ornpeneneHre KOHCEPBATUBHOW CUCTEMBI M JI0Ka3aTh, YTO €€ MEXaHUYECKas
SHEPrusl COXpaHsAETCs.

Pasnen Kunemamuka epauiameslibHo20 OsuUdICCHUA

1.
2.
3.

SN

Ob6nagaer M MIOMAAh BEKTOPHBIMHA CBOHCTBAMU?

JlaTb onpefienieHre IIOCKOT0 YIJla B pajiiaHax.

[Touemy KOHEUYHBIH yroJ MOBOPOTa HE 00J1a1aeT BEKTOPHBIMH CBOMCTBaMHU, a
0OeCKOHEUHO MaJIbIi oOamaer?

Hanwucates ¢popmyity cBsi3u OECKOHEYHO MaJIOro epeMelieHHs U 6ECKOHEYHO MaJIoro
yrja IoBopoTa.

ChopmynupoBaTh MpaBUIO MOIYJISI BEKTOPHOTO IMPOU3BECHUS U €TO HAPABJICHUSI.
CBs13b YIJI0BOM M IMHEHHON CKOPOCTEIA.

HanucaTh BeIpa’keHHsI TAHT€HLUAIBHOI'O U HOPMAJIBHOTO YCKOPEHUM Uepe3
IIPOU3BOJHBIE yTiia IOBOPOTA.
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8. Omnucatp CBA3b MEXAY NOCTyNAaTEIbHBIM U BpalllaTEIbHbIM JABMKEHUSIMHU B ClIydae
MaTepHaIbHON TOYKH U aOCOJIFOTHO TBEPIOTO Tea.

PaSIleJIﬂthlMllKa epauiamesibH0o20 0BUIICCHUSA
1. JlaTe onpezneneHnue MOMEHTa UMITYJIbCa MAaTEPHAIbHOM TOUKH.
JlaTh onpeneneHue MOMEHTA CHUJIBIL.
Hanucars 3aKk0H U3MEHEHUSI MOMEHTA UMITYJICA MATEPUATIbHON TOYKH
Hamnucars 3aK0H U3MEHEHUSI MOMEHTA UMITYJIbCA CUCTEMBI MATEPUAIbHBIX TOYEK.
Kak cBs3aHbI Mex1y c000i1 MOMEHT MMITyJIbCa CUCTEMBI B TAOOpAaTOPHO# cucTeMe
OTCUY€Ta U B CUCTEME OTCYETA LEHTP MACC CUCTEMBD)
CBs13p MEXly OCEBBIM MOMEHTOM HMITYJIbCA U YIJIOBOM CKOPOCTHIO.
Hamnucats 0CHOBHOE ypaBHEHME TMHAMUKHU BPaIIaTEIILHOIO IBUKECHHUS.
Cdhopmynuposats Teopemy lllTeitHepa
JlaTh BeIpaskeHHUE JIEeMEHTapHON pabOThl BO BpaIlaTeIbHOM JABIKEHUH
0. ZlaTb BbIpayKEHUE KUHETUUECKON 3HEPTUH a0COIIOTHO TBEPAOIO TEJIA, BPALAIOLIETOCS
OTHOCHUTEJILHO 3aKPEIIEHHOMN OCH.

ol

=0 e

Paznen Hanp}wfcé'nuocmb dJIeKmpocmamuuecKozo noJjia
1. JlaTe onpezneneHue TOYEUHOTO 3aps/ia B Cllydae HENPEPBIBHOIO paclpeAeeHus 3apsiia
1o 00bEMY, TOBEPXHOCTH, JIMHUH.
2. CdopmynupoBaTh NIPUHIMITEI JalbHOACHCTBUSA U Onn3KkoaeiicTBus. Kakoii n3 HUX
0Ka3aJjiCsl BEpHbIM?

Yto Takoe NEKTPOCTATUYECKOE T10IIE?

UYro Takoe MpoOHBIN 3apsj 10 OTHOIIEHUIO K JAHHOMY 3JIEKTPUYECKOMY I10JII0?

5. Yro Takoe MaTEMaTUYECKOE I10JIE MIEKTPUIECKON HANPSKEHHOCTH U IS 4ErO OHO
HYKHO?

6. CdopmynupoBaTh npaBuiia rpaguuecKoro NpeacTaBIeHus BEKTOPHOTO
MaTEMaTUYECKOI0 MO

7. Omnwucarb CBOMCTBA CUJIOBBIX JIMHUH 3JIEKTPOCTATUUYECKOIO MOJIS.

8. B kakom ciydae npUMEHSAETCs IPUHLIUI CYTIEPIO3ULIMH IJIEKTPUUECKUX MOTIEH?
3anucathb €ro BEIPaXEHHUE B CIy4yae AUCKPETHOTO U HEMPEPBIBHOTIO PACTIPEAEICHUS
3apsA0B-UCTOUYHUKOB.

9. Yro Takoe 3NEKTPUUECKUN JUMOIb?

10. Yto Takoe tenecHsll yrona? Hanucars BEIpaKEHUE 3JIEMEHTAPHOTO TEJIECHOIO yIia.

11. YTo Takoe MOTOK BEKTOPHOTO NnoJisi? B kakoM citydae 3TO IOHATHE CBSA3AHO C
NBIDKEHHEM?

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

13. 3anucaTh BeIpaKeHUE HANPSHKEHHOCTH T10JIS OJTHOPOTHO 3apsHKEHHON 0€CKOHEYHOM
IIJIOCKOCTH.

14. Yro o3HavaeT «0ECKOHEUHOCThY TIOCKOCTHU?

15. 3anucaTh BeIpaKeHHE HANPSHKEHHOCTH T10JI OJTHOPOTHO 3apsDKEHHON 0€CKOHEYHOM
IIPSAIMOM HUTH.

P w

Pasnen Ilomenuuan

1. Ilouemy mose 3MEKTPOCTATUUECKON HANPSHKEHHOCTH SIBIISETCS MOTEHIIUABHBIM ?

2. Kak Ha3pIBaeTCs MOTEHIIMAIBHAS SHEPTUS SAMHUYHOTO MOJIOKHTEITFHOTO MMPOOHOTO
3apsja B 3JEKTPOCTAaTHUECKOM MOoJ€e?

3. Kak BbIpa3uTh CKaIIpHOE MaTeMaTHYECKOE MOJIe MOTEHIINAIa Yepe3 BEKTOPHOE
MaTeMaTHYECKOE IO0JI€ JIEKTPOCTATUIECKON HANPSKEHHOCTH?

4. Yto Takoe HAMpsHKEHHE, U KAKOBA €ro CBs3b ¢ pabOTON DIIEKTPOCTATUIECKUX CHIT?

5. UYro Takoe rpaueHT CKaJIpHOTo MoJis?
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Kax BbIpa3uTh 1mose 37IeKTpoCTaTHUECKOM HANMPSX)KEHHOCTH Yepe3 CKAISIPHOE T0JIe
MoTeHIrana?

CdhopmynrpoBaTh MPUHIUIT CYTIEPIIO3UIIMH HIEKTPOCTATUYECKUX MOJICH B OTHOIIICHUH
MOTEHIIAIA.

3anucarh MOTEHIIUAT ITOJISI TOYEYHOTO UCTOYHUKA U OJTHOPOIHO 3aPsKEHHOU cephl.
3anucarh BEIpaKEHUE MOTEHIIMATLHON SHEPTUU KOHPUTYPAIIMH JUCKPETHBIX TOUCYHBIX
3apsJI0B.

3anucaTh NOTEHIIMAIBHYIO YHEPTUIO0 CUCTEMbI PACHpPEICIEHHBIX 3apsJI0B.

Pa3uenﬂu3ﬂel<mpul<u u npoeodnuku 6 JieKkmpocmamuuecCKkom nojie

1.

Nownbkwbd

10.
11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.

26.

Urto Takoe cpena? SABnsercs qu 3TO MOHATHE MOACIbHBIM?

IIepeuncnuts BUABI 3apsA10B 10 OTHOLICHUIO K TAHHOU Cpelie

Yro Takoe JUAIEKTPUKU U IPOBOJIHUKU?

HanucaTs BelpaskeHHE€ DHEPTUM JUIIOJSA B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

Yro Takoe nmosisgspusanus AUJIEKTPUKa?

Yro Takoe qU3IEKTpUUECcKasi BOCIPUMMUYNBOCTD TUAIEKTPUKA?

Kakue cBsi3aHHBIE 3apsbl BIUSIOT Ha 3JEKTPUUECKOE T10JI€ BHYTPH JUAIIEKTPUKA:
pactipenenéHHbIe 0 00bEMY WM MTOBEpXHOCTHBIE? OCIabIsIOT OHH 1M0JIe CBOOOIHBIX
3apsA70B WU YCUJIMBAIOT?

JlaTb onpeneneHue 3JIeKTPUYECKON HHIYKIUH.

Hamnucats cBsA3b MKy 2JIEKTPUUECKON MHIYKIIMEW U HANIPSHKEHHOCTBIO. UTO Takoe
IUBJIEKTPUYECKasi IPOHULAEMOCTh?

CoopmynupoBats Teopemy OcTporpajackoro-I'aycca B TUIEKTpUUECKOH cpere.
SBnsieTcs 11 BEKTOPHOE I10JIE€ AIEKTPUUIECKON NHAYKIMH (CMEIIEHNS) TOTEHIUAIBHBIM B
obmiem cioyyae?

CdopmynupoBaTh TpaHUYHBIE YCIOBHS Ul BEKTOPHBIX mosieir D u E.

JlaTb onpeneneHue 3JIeKTPOCTaTUYECKOTO IIPOBOIHUKA.

Kak pacnpenenéH HeCKOMIIEHCUPOBAaHHBINA HECBSA3aHHBIN 3apsiz IO
JJIEKTPOCTATUYECKOMY ITPOBOJIHHUKY.

UYro Takoe anekTpruyeckas EMKOCTh YEAMHEHHOTO poBOAHUKA? YeM oHa onpenenserca?
3anucaTh MEKTPOEMKOCTb YETUHEHHON ChEPHI.

Enunnna uzmepenus anekrpoéMkoct B cucreMe CU HaspiBaeTcst hapaoi.
[ToncuuTaiite snexkrpoémrocts ConHIa B apagax.

3anucarh BCE BBIPAXEHUS SHEPTUN YEIUHEHHOTO TPOBOHHKA.

Byznet nu ToueuHslil 3aps]] B3aUMOIEHCTBOBATh C HEUTPAIbHBIM IPOBOJHUKOM? OTBET
000CHOBATb.

Uemy paBeH MoTeHIKAN 3a3eMJIEHHOTO MPOBOAHUKA?

Urto Takoe KOHJIeHCaTop?

JlaTb onpeneneHue 3JIeKTPOEMKOCTH KOHIEHCATOpa

3anucarh BCE BBIPAXXEHUS SHEPTUN KOHAEHCATOPA.

JIro6oe 1 coeMHeHNE KOHJICHCATOPOB MOKHO CBECTH K MOCIIEI0BATEILHOMY MU K
napajiebHoMy ?

I'ne noxanu3yercs SHEPrUs 3apsLKCHHBIX TEJ: HA CAMMX TUX TeJlaX WIH B IPOCTPAHCTBE
BOKpYT HUX?

3anucaTh Bce BBIpAKEHHUSI 00BbEMHOM MIIOTHOCTH SHEPTHH JIEKTPHUECKOTO MOJIS.

Pasznen 3aKOHbL NOCHOAHHO20 MOKA

1.

2.
3.
4

UTo Takoe MIOTHOCTh ANEKTPUUECKOTO TOKa U cuiia Toka? KakoBa cBsi3b MEXly HUMU?
Yro Takoe CTOPOHHME CUIIBI?

CdhopmynupoBats 3akoH Oma B tuddepenuunansroit hopme.

UTto Takoe CONpOTUBIIEHHUE y4acTKa?
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5. Yro Takoe 0HOPOIHBIN ydacTOK 1enu? M300pa3uTh €ro AIeKTPUUYECKYIO CXEMY.

6. UYro takoe 3/C?

7. Yro Takoe HEOJHOPOAHBIHN ydacTok 1enu? M300pa3uTh ero 3JeKTPUIECKyIo CXeMYy.

8. 3amumcarb MHTETpaiIbHbIN 3akoH OMa U1 yyacTKa EnH U 00bSICHUTH SHEPreTUYECKUIA
CMBICJ Ka)KJIOTO YJICHA.

9. IlpuBectu npuMepsl ICTOUHUKOB oTpuLareasHoi DJIC.

10. 3anucaTe MHTErpadbHBINA 3aK0H OMa AJ1 IPOCTOr0 3aMKHYTOI'O KOHTYpa.

11. JIro6oe 1 coefuHEHHE PE3UCTOPOB MOKHO CBECTH K MOCIIEI0BATEILHOMY MIIH K
napajieabHoMy ?

12. ChopmynupoBaTh NepBbIi U BTOPOit 3akoHbl Kupxroga as1s cIoxKHBIX KOHTYPOB.

13. Kak nepeiitu ot 3akoHa OMa k 3akoHy J[xoynsa-JIenna?

14. Hanncatpb BbIpayKe€HUs TEIJIOBOW U 3JIEKTPUUECKON MOIIIHOCTEH, a TaK K€ MOILHOCTU
HCTOYHUKA.

15. 3anucaTh Bce BhIpaXeHUS! 00bEMHON TNIOTHOCTH MOUTHOCTH 3JIEKTPHUYECKOTO TOKA.

Pasnen Macnemusm

1. Yto Takoe MarHuTHOE 1oJie?

2. Kak Ha3pIBaeTcs U 0003HAYAETCS CHIIOBAs XapaKTEPUCTUKA MAaTHUTHOTO TOJs?

3. Hamnwmcatp Bblpak€HHME MarHUTHON cocTaBistolell cuisl Jlopenna.

4. Ecnu MarHuTHas MHAYKLHS HA MECTE MTOJIOKEHUS JBUKYLIETOCS OTPULIATEIBHOTO 3apsa
HaIpaBJIEHA Ha PUCYHKE BBEPX, a €[0 CKOPOCTh — BIIPABO, TO Ky/1a HAIIPaBJIEHA CUJIA CO
CTOPOHBI MArHUTHOTO 10JISA?

5. Cogepuaer 1u paboty MaruuTHast cuina? Kak uaMeHsiercss KHHETHYeCcKasi SHEPTHst
JBIDKYILETOCS TPOOHOTO 3apsija MOJ BIUSHUEM MAarHUTHOTO MOJIs?

6. Kaxk Oynet nBuraThCs 3apspKeHHAsI YaCcTUIIA, BIETEBINAS B OJJHOPOJIHOE MAaTHUTHOE ToJie?

7. UYrto Takoe cuna Ammnepa? 3anuIInTe BEIPAKEHUE dJIEMEHTAPHON crilbl AMnepa.

8. Urto Takoe MarHUTHHII MOMEHT?

9. Kaxk Bo3aeiicTByeT OTHOPOJAHOE MarHUTHOE I10JI€ HA MArHUTHBIA MOMEHT. 3alUILIUTE
BBIPAYKEHUE, OIIMCBIBAOILIEE ITO BO3CIHCTBHE.

10. 3anumure BbIpaK€HUE SHEPTUN MAarHUTHOTO MOMEHTAa B MArHUTHOM I10JIE.

11. Chopmynupyiite 3akon buo-CaBapa-Jlamiaca u mpoBeAnTe aHAIOTHIO C BEIPAKEHUEM
HANpPsHKEHHOCTH AIEKTPOCTATUYECKOTO MOJIsI TOYEUHOTO 3aps/ia.

12. Yto Takoe HanpsKEHHOCTh MarHuTHOro nosist? KakoBa €€ cBA3b C MarHUTHOM
uHaynuen? J{ist yero HeoOXOAUMBI IBE BEKTOPHBIE XapaKTePUCTUKH MAarHUTHOTO TOJIs?

13. YTto Takoe HAMarHM4E€HHOCTh MarHETHKA, U YTO TAKOE €r0 MarHUTHAs
BOCIIPUMMYHUBOCTH?

14. Kak cBsi3aHbI MEX1y COO0 MarHUTHAsI BOCHPUUMYHUBOCTh U MarHUTHAs
IIPOHULIAEMOCTH?

15. Kakue cymecTByrOT BU/IbI JINHEHHBIX MarHeTUKoB? B 4€M pazHuna Mexy HUMHA?

16. B xakux MarHeTukax CylIECTBYET CIIOHTaHHAsl HAMarHN4eHHOCTh B MAaKPOCKOIIMYECKUX
00bémax?

17. Yro Takoe temneparypa Kropu, u ueMy oHa paBHa B xenese?

18. Uro Takoe kpuBas HAYaJIbHOW HaMarHMYEHHOCTH (peppomMarHeTuka’?

19. CxonbKO meTens TucTepe3nuca MOKeT MPOJJeMOHCTPUPOBATh (heppOMarHeTuK?

20. Kakue xapakTepUCTHKH NPEEIIbHOM METIN TUCTEPE3UCAN3BECTHBI?

21. Yemy paBHa IUIOIIAb NIETII TUCTEPEIMUCA B OCSX {M JH }?

22. Chopmynupyiite Teopemy Octporpaackoro-l'aycca st MaTeMaTH4e€CKOTO OIS
MarHMTHON MHIyKIIUU

23. Yo Takoe MarHUTHBINA NOTOK U IOTOKOCLETIIIEHUE?

24. HanumuTe BBIpaXEHHUE dJIEMEHTAPHOM paboThl crilbl AMIIepa pU ABMKEHUH y4acTKa

MMPpOBOAHUKA C TOKOM
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Hanwummre BbipakeHue 371eMEeHTapHON paboThl CHIIbI AMIIEpa MPU H3MEHEHU N
3aMKHYTOI'O KOHTYypa

26. ChopmynupyiiTe 3aKOH MOJIHOTO TOKA B BAKYYME M B MAarHETHKE

Paznen J1eKmMpPOMACHUMHAA UHOYKUUA

1.

A SR A AN ol ol

[
=]

11.

Cohopmynupyiite 3akon Papazes

Cohopmynupyiite npasuio Jlenma

ChopmynupyiiTe 3aK0H SIEKTPOMArHUTHON UHIYKITUU

KaxoBa npnunna 3/]C nHAYKIMH B TPOBOJHUKAX, IBUKYLIUXCA B MArHUTHOM I10JI€E?
Kaxosa npuunna 3/1C nHAYKIMY B HENOABUKHBIX IIPOBOJIHUKAX ?

3anuiuTe BeIpa)KEHNUE HUPKYJIISLUN BUXPEBOTO JIEKTPUUECKOTO OIS

Yro Takoe HHAYKTUBHOCTb KOHTypa?

3anumure Beipaxenue J/]C camouHyKuuu

3anumute 3ak0H OMa JU1sl KOHTypa ¢ UHIAYKTUBHOCTBIO. UTO IpeACTaBIISET 3alIUCAHHOE
PaBEHCTBO C MaTEMaTHYECKON TOYKU 3pEHUS?

. Ha yTo TpaTtutcs sHeprus HcTouHUKa MpH ero padore npotuB IC caMOMHIYKINHU B

IIEPEXOITHOM IIpOLIEcCe NOCIIE 3aMbIKaHUsS KOHTYpa?
3anuimre Bce BhIPAXKEHUSI 00bEMHOM TUIOTHOCTH SHEPTUU MarHUTHOTO 1oJisi. CpaBHUTE
UX C BBIPOKEHUSIMU 00BEMHOM MIIOTHOCTH SHEPTHHU AIIEKTPUUYECKOTO TIOJIS.

Pasznen Ypasenenua Makceenna

1.

ATl

9.
10.
11

3anummre BeIpaKeHUs JUQPepeHIHaIbHBIX OIEPaTOPOB TEOPUH T0JIS Yepe3 BEKTOP
«Habma»

Cohopmynupyiite nuddepeHnnanbHplii IpU3HAK MOTEHIIMAIBLHOTO BEKTOPHOT'O TOJIS
Cohopmynupyiite nuddepeHnnanbHblii IpU3HAK BUXPEBOTO BEKTOPHOTO MO
CdhopmynupyiiTe MaTeMaTU4ecKyro TeopeMy [aycca

Cdhopmynupyiite MaTemaTudeckyto Teopemy CTokca

Caenure uHTErpanbHyo Teopemy Octporpazackoro-lI'aycca k nugdepeHuaisHoMy
YPaBHEHHIO BEKTOPHOTO TOJIS B CIIy4ae IEKTPOCTATUYECKOTO M BUXPEBOTO MOJIeH
CBenuTe MHTETPANbHBINA 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMH K JU(PepeHIIaTLHOMY
YPaBHEHHIO CBS3BIBAIOIIEMY BUXPEBbIEC AIEKTPHUECKOE U MATHUTHOE TOJIS.

CBenuTe MHTErPANbHBIN 3aKOH MOJIHOTO TOKA K TU(depeHIINaTIbHOMY YPAaBHEHHIO
BEKTOPHOTO MOJIS B CIy4ae CTAllMOHAPHOTO MAarHUTHOTO TOJIS

Cdopmynupyiite runoresy Makcsenna

Yro Takoe TOK cMeleHus?

. ChopmynupoBaTh BEIBOJ O CYIIECTBOBAHUH JIEKTPOMATHUTHBIX BOJH

Paznen Koneoanus u 6011wl

1.

2.
3.
4

SN

3anumuTe KHHEMaTHUYECKUH 3aKOH TAPMOHUYECKUX KOoJIeOaHuH

Yro Takoe aza?

Kak (haza 3aBUCUT OT BpeMEHU B TapMOHHYECKOM 3aKOHE?

Kak cooTHOCSTCS (ha3a KOCMHYCHOTO U CHHYCHOT'O TIPEICTaBICHUS TAPMOHHYECKOTO
3aKOH JBW)KCHUS?

3anummre nuddepeHuanTbHoe ypaBHEHHE TApMOHHYECKUX KOJIeOaHni

Yrto B BEKTOPHOM MPE/CTABICHUN TAPMOHIYECKON (DYHKIIMH OTIpeesieT MOy b
BEKTOpa-TPEICTABUTES, @ UTO HApaBjIeHue?

Jiist uero HeoOX0IMMO BEKTOPHOE TPEACTABICHNE TAPMOHHYECKUX (QYHKITUIA?
3anumure rapMOHMYECKUH 3aKOH JIBKEHHS B KOCUHYCHOM (popMe B KOMITJIEKCHOM
Ipe/CTaJICHUH.

YTo HYKHO CAENATh C CHHYCHBIM IPEICTaBICHHEM T'apMOHUYECKOHN (PyHKIIH, 4TOOBI
NPEJCTaBUTh €€ B BEKTOPHOM HJIM KOMITJIEKCHOM BH]1?
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10. 3anummTe 0 JHOMEPHOE BOJIHOBOE YPaBEHUE M €r0 PEIICHUE B BUJIE BOJHBI, OeTyIeii B
MI0JIO’KUTEIBHOM HalPaBJIE€HUU KOOPAUHATHONW OCH.

11. 3anummure 3aKOH ABMKEHUS OJTHOMEPHON TapMOHUYECKOM BOJIHBI, CIEAYIONIEH B
II0JIO’KUTEIBHOM HalPaBJIE€HUU KOOPAUHATHOW OCH.

12. YTo Takoe [iarHa BOJIHBI?

13. YTo Takoe BOJIHOBOE YHUCIIO OTHOMEPHOM BOJIHBI?

14. Yto Takoe BOJIHOBAsI MIOBEPXHOCTH?

15. Yto Takoe miockasi BojaHa?

16. 3anummnTe 3aKOH ABUKEHUS IJIOCKON rapMOHUYECKOM BOJIHBI, CIIEYIOLIEH B
IIPOM3BOJIBLHOM HamnpasiieHuU. Kakoil BEKTOp onpeaenseT HalpaBieHue €
pacnpocTpaHeHus?

17. Hanmmute BbIpaxkeHue Gpa3zoBoil CKOPOCTH TAPMOHUYECKOI BOJIHBI

18. 3anummure BbIpaK€HUE MHTEHCUBHOCTH FapMOHUYECKON JIEKTPOMArHUTHOW BOJIHBI.

19. Yto Takoe KBa3UrapMOHUYECKHE BOJTHBI?

20. HanumuTe BeIpa)keHHUE IPYNIIOBOM CKOPOCTH

21. Yro Takoe JyMHA KOTEPEHTHOCTH, M KaK OHa CBs3aHa C pa30pOCOM JUTHHBI
KBa3UIapMOHMYECKOMN BOJIHBI?

22. Yro Takoe BpeMs KOTEpEHTHOCTH, M KaK OHO CBSI3aHO C pa30pOCOM YacTOTHI
KBa3UIapMOHMYECKOMN BOJIHBI?

23. Yro Takoe 1yr BOJIH?

24. Kak cBsi3aHBI MEXy COOO0H JUTMHA KOTEPEHTHOCTH U BPEMsI KOT€PEHTHOCTH?

Pasnea Unmepghepenyusn
1. Yo Takoe siBieHue uHTEpdepeHImn?
SBASAIOTCS JIM CTOSTYME BOJIHBI IPUMEPOM KOTE€PEHTHOCTU?
Kaxkue BOTHBI Ha3bIBaIOTCA KOTEPEHTHBIMU JIPYT APYry?
CdhopmynupyiiTe ycioBrue KOTePEHTHOCTH JIBYX MEXaHHUECKHUX WA PATHOBOIH
CdhopmymnupyiiTe ycioBrue KOTePEHTHOCTH JIBYX CBETOBBIX BOJIH
Urto Takoe onTu4yecKkuid xon?
Cdhopmynupyiite ycinoBus nHTepHEpEHIIMOHHOTO MAKCUMYMa 1 MUHUMYMa
N3o6pasute cxemy FOHra v 3anumimTe BIpaXKeHUE Pa3HOCTU ONITUYECKOTO X0/1a
CdhopmynupyiiTe yciioBrue BpeMEHHON KOTEPEHTHOCTH
0. 3anummuTe BhIpaK€HHWE PA3HOCTU ONTHUYECKOTO X0/a B TOHKOM IJIEHKE MPU HOPMAIbHOM
MaJICHUU TJIOCKOM CBETOBOM BOJIHBI HA €€ MMOBEPXHOCTb.

S0 0N LR WD

Pasnea Jugppaxuyusn
1. Yro Takoe sBneHHE AUDpaKIIH

2. Kak Ha3pIBaeTCs ONTUKA B OTCYTCTBUH JUPPAKLIUU?

3. Cdopmynupyiite npunuun [ toiirenca-Openens

4. OObsicHUTE SBIEHHE TUPPAKLIUHU C TOUKHU 3peHus npuHumna [ roirenca-dpenens.

5. Yro Takoe 30Ha PpeHens?

6. MOXHO 1M yBEIMUUTh UHTEHCUBHOCTh CBETOBOI'O OTKJIMKA OTBEPCTHUS, IIPOIYCKAIOIIETO
CBET, YACTUYHO 3aKpbIB €ro?

7. Yro Takoe narHo Ilyaccona?

8. Kak uzmensercsa konndectBo 30H OpeHens B KpyrioM OTBEPCTHH, IPOITYCKAIOIIEM CBET
NIPU yJQJIGHUH SKpaHa HaOJI0AeHUs OT 3KpaHa ¢ OTBEpPCTHEM?

9. byger nu HabmonaThes qudpakuus npu O60sbIIOM KoiauuecTBe 30H Dpeners,
yMEIIAIoIEeMCsl B OTBEPCTUH, MPOITYCKAIOIIEM CBET?

10. KakoBo ycnoBue nudpakunu Openenst u kakoBo ycnosue audpaxiun Opaynrodepa mnpu
MIPOXOXKJICHUU CBETA Yepe3 KPyrioe oTBepcTue?

11. Yro takoe mudpakuus Opaynrodepa npu mageHUN INIOCKUX BOJIH HA IpensTcTBre?
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12. OmpenenuTe MUPUHY CBETOBOTO OTKJIMKA OT ILEJIH IIUPUHON dIpy MaJeHUH Ha Heé

13.

IJIOCKOW MOHOXPOMAaTHUYECKON CBETOBOM BOJIHBI, UCXO/S U3 COOTHOLLICHUS
HEOIPEIEIEHHOCTEN KOOPIMHATA-BOIHOBOE YUCIIO.

Cdhopmynupyiite npaBuio oT0opa rIaBHEIX AU(PPAKIIMOHHBIX MAKCUMYMOB TIPH
mudpakiun OpayHrodepa MI0CKUX BOJIH HA OHOMEPHOU AU(PaKIIMOHHON penéTke

14. Chopmynupyiite npasuio Bynbda-bparra npu oréope HanpaBieHuil r1aBHBIX

I PaKIIMOHHBIX MAKCUMYMOB TIpu nu¢pakimnu @payHrodepa miocKux BOJIH Ha
KPUCTAJUIMYECKOM peIETKe

Paznen Ionapuzayusn

1.

2.
3.
4

SN

11.
12.

13.
14.
15.
16.
17.

B kakux BoJTHaX BO3MOXKHBI, & KAKIMX HEBO3MOKHBI MMOJSIPU3AIIMOHHBIC SIBICHUS

Uro TaKoe MmI0CKOCTh MOISPU3AIHH BOTHBI?

Urto Takoe MI0CKOMOIsIpU30BaHHAs BOTHA?

Hanummre obmiee BrIpakeHne MHTCHCUBHOCTH, CBSI3aHHOM € TUIOCKOCTBIO TOJISIPH3AIIIH,
KOTOpasi IOBEPHYTA BOKPYT HAMPABICHUS JBIKEHUS BOJHBI HA YTOJI & OTHOCUTEIHLHO
OCH X, IEPIICHAUKYJISIPHON HAPABICHUIO JIBIKCHUS.

Uro Takoe quarpamMma HHTEHCUBHOCTH?

N300pasute quarpaMmmy WHTEHCHBHOCTH €CTECTBEHHOTIOISPH30BAHHOTO CBETA

Kak u3MeHseTcss HHTeHCUBHOCTh €CTECTBEHHOTOISIPU30BAHHOTO CBETA MPU
MPOXOXKACHUH Yepe3 UCATbHBIN Mosipu3aTop?

N3006pa3ure quarpaMmmy WHTEHCUBHOCTH TUIOCKOTIONSPH30BAHHOTO CBETA
Cdhopmynupyiite 3akon Mamtoca

. Uto Takoe KpyroBas 1sapu3anus BoJIHBI? K KakuM BOJIHAM OTHOCHUTCS 3TO MOHSITHE: K

($ha30BO yIopsI0UEHHBIM W K ()a30BO HEYMOPSAOUCHHBIM ?

Urto Takoe MpaBoMONISIPU30BAHHBIC U JICBOIIOJIIPU30BAHHBIC BOJIHEI?

Uro npencrasiser co00il cyneprno3uiiys AByX KPYroBo MOJISPU30BaHHBIX BOJH,
MIPOTUBOTIONIOKHOU MOJIIPU3ALAN U OJJUHAKOBOW aMIIAUTYbI, CIICAYIOMUX B OJHOM
HaIpasJIeHUN?

Urto Takoe ONTHYECKU aKTUBHBIE CPEIbI?

Uro Takoe MI0CKOCTh MPOIYCKaHUS MOJIIpu3aTopa’?

Cohopmynupyiite 3akoH bprocrepa.

Urto Takoe quxpousm?

Kaxk nenarorcst nonspouasi?
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MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALTUN
DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHUE BHICIIIET0 00pa30BaHKs
MoCKOBCKHI TOJIMTEXHUYECKUAN YHUBEPCUTET

HamnpasiieHne noaroToBku:

15.03.01 «MamuHOCTpOCHUEY

OII (mpodunb): «MaruHbl 1 TEXHOJIOTHHA 00pa00TKH MaTepHaIOB JAaBICHUEM»

Kadenpa duznka

(HauMeHOBaHHUE Kadeapsl)

IIpumepHbIe BONPOCHI VI 3aIUTHI JIA00OPATOPHBIX Pad0T

10 JUCIIUITJIINHEC «Pusuka B MPOU3BOACTBCHHBIX U TCXHOJIOTMYCCKHUX MTPOLECCAX>
(HaMMEHOBAHUE JUCIUILIUHE)

CDOpMCl meKyuieco KOHmpoJis, npoeepArouai CmeneHb OC60EHUA KOMNEMeEHYUU

OIlIK-1

Pasznen Qu3uueckue uzmepeHus u UxX noZpeutHocmu
JlaboparopHas padora «3MepeHue 02a30BbIX BeJINYHH

1.

AT

Yro Takoe abCOMIOTHAS MOTPEIIHOCTD MPSAMBIX U3MEPEHUN?

MOHO JIM TOYHO BBIYUCIUTH a0COMIOTHYIO MOTPEIIHOCTD MPSIMbIX U3MEPEHU?
SIBnisieTcst 1 IprOOpHast MOTPEITHOCTh CUCTEMATUYECKOM?

MoskeT 11 IPOSIBUTHCA CiIydaiiHasi IOIPENIHOCTh B OJJHOM U3MEpPEHUN?

YTo NpUHATO CUUTATh PE3YJIHTATOM CEPUH MOBTOPSIOIINXCS U3MEPEHUI?

OT KakOM M3 MOTPEUIHOCTeW TNPSAMBIX H3MEPEHUN: NPUOOPHOM, CiydyailHON wiH
CUTEMATUYECKON MOXKHO «OYMCTUTHY» PE3yibTaT U3MEPEHUI?

Kakoii npubop HYXHO HCHOJNB30BaTh, U3MEPSASs OAHY U Ty K€ BEIMYHHY, YTOOBI
MPOSIBUIIACh CIy4yaiiHas MOTPEIIHOCTh: TOHKUNA WU TPYOBIii?

Yro Takoe KOCBEHHOE U3MepeHHE?

JlaH 1map Maccoi m, U3MEPEHHOM C MOIPEIIHOCTBI0 Am, U PaIUnyCOM R, U3MEPEHHBIM C
norpenrHocTbio  AR. BpIpa3suth uepe3 BenuuuHbl m, Am, R W AR aOCONIOTHYIO
MIOTPELIHOCTH A INIOTHOCTH MaTepUaa, U3 KOTOpOro CAENlaH wap.

Pasneant «/[unamuka nocmynamenibnoz2o oguxcenusn» u «Paboma u snepeusn 6
ROCHYNAMEIbHOM OGUIHCEHUW))

JlaGopaTopHblie padoThl «U3ydyeHune 0aJINCTHYECKOT0 MASTHUKA,
«M3yyeHne MATEMATHYECKOT0 MASITHHKA»

1.

00NN L AW

UYro Takoe UMITYyJIbC MATEPUAIBHON TOUKHU

3aKOH NU3MEHEHUS UMITYJIbCAa MAaTEpUATbHON TOUKU

YTo Takoe UMITYJIbC CUCTEMBI MaTEpUAIbHBIX TOUEK

3aKOH U3MEHEHUS UMITYJIbCA CUCTEMBl MAaTEPUAIbHBIX TOUEK
ChopmynupyiiTe 3aKOH COXpaHEHHS UMITYJIbCa CUCTEMBI

Jante onpeneneHus yuapa

IToueMy npu yape coxXpaHs€TCsl UMITYJIbC CUCTEMBI?

YTto Takoe MEXaHUUECKOE COCTOSIHUE CUCTEMBI?

[TpuBecT npuMeps! GYHKINNH MEXaHUYECKOTO COCTOSIHUSI CUCTEMBI

10 UYro Takoe KMHETUYECKAsl JHEPTHsI CUCTEMBI TN, U 110 KAKOMY 3aKOHY OHa U3MEHSETCS?
11. YTo Takoe moTeHIMaIbHOE CUIIOBOE T0JIE?



12.
13.
14.

15.
16.
17.

18.
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CdhopmynupoBath onpeeieHre MOTeHINAIBHON YHEPTUX Tella U 3aKOH €€ U3MEHEHHUS.
Kakue cuipl B TOBCEAHEBHOM MPAKTUKE SIBJISIFOTCS TOTEHIIMATIBHBIMU?

JlaTp onpeneneHue nos cuil conpoTusieHus. Ilouemy oHo He sABigeTCS
MOTEHIUAIBLHEIM?

SIBISIFOTCS JIM OTEHUMAIBHBIMU CUJIbI HATSYKEHUS] HUTH U PEaKLMK OIIOPHI?

Yro Takoe MexaHUUYeCcKast SHEPTUS, U 110 KAKOMY 3aKOHY OHA U3MEHsAETCs?

JlaTb onpeneneHue KOHCEPBAaTUBHOM CUCTEMBI U JI0Ka3aTh, UTO €€ MEXaHUYECKas
JHEPTHUsl COXPAHSIETCS.

Yro takoe KO PUIMEHT MOJIE3HOTO EHCTBUSA TEXHUIECKOTO yCTPOUCTBA?

Pasnea /[lunamuka epawiamenbHO20 08UNHCEHUS
JlaGopaTopHasi pabora «OnpeneseHue MOMEHTA HHEPLUN»

1.
2.

W

o

JlaTb onpeneneHue MOMEHTA CUJIBIL.

Kak cBs3aHbI Mex1y c000i1 MOMEHT MMITyJIbCa CUCTEMBI B TAOOPAaTOPHO# cucTeMe
OTCU€Ta U B CUCTEME OTCYETA LEHTP MACC CUCTEMBID»

Hamnucats 0CHOBHOE ypaBHEHME TMHAMUKHU BPAIIaTEIILHOIO IBUKECHHUS.
Cdhopmynuposats Teopemy lllTeitHepa

BriBecTH BBIpaX€HUE MOMEHTA UHEPLIMU OJHOPOJHOIO IUCKA OTHOCUTEIBHO OCH,
MIPOXOAAIIEH Yepes3 ero LEHTP NEPIECHAUKYIIIPHO €T0 IUIOCKOCTH

JlaTh BeIpaskeHHUE JIeMEHTapHON pabOThl BO BpaIlaTeIbHOM JABHKEHUH

JlaTb BBIpa’k€HUE KHHETUUECKON PHEPIHH a0COIIOTHO TBEPAOIO TENA, BPaIlatoLErocs
OTHOCHUTEJILHO 3aKPEIIEHHOMN OCH.

IToueMy coxpaHsieTcss MEXaHUYECKas YJHEPIHsl MassTHUKa MakcBeia?

Paznen 3aKOHbI NOCMOAHHO20 MOKA
JlaGopaTopHasi padora «3yuyeHue MOCTOBOI CXeMbD)

1. Yto Takoe MIOTHOCTH 3JIEKTPUUECKOr0 TOKa U cuiia Toka? KakoBa cBA3b MEXIy HUMU?

2. Yto Takoe CTOPOHHUE CHUJIBbI?

3. CdopmynupoBats 3akoH Oma B quddepeHnmnaabHoi popme.

4. Yto Takoe COIPOTUBIIEHHUE y4acTKa?

5. Urto Takoe ogHOPOIHBIN ydacTok mermu? M300pa3uTh ero AIeKTPUIECKYIO CXEMY.

6. UYro takoe 3/C?

7. UT0 Takoe HEOAHOPOIHBIN yuacToK menu? M300pa3uTh ero AIeKTPUIECKYI0 CXEMY.

8. 3amumcarh MHTETpaiIbHbIN 3aKkoH OMa U1 yyacTKa HEenH U OObSICHUTH SHEPreTUYECKUNA
CMBICJ Ka)KJIOTO YJICHA.

9. Yro Takoe cucteMaTH4ecKas IOIPEIIHOCTh U3MEPEHMS.

10. Kakoit amnepMmeTp sABIIsE€TCS UACATbHBIM?

11. Kakoil BOJIbTMETp SIBJISECTCS UI€ATbHBIM?

12. Ilpn xakMX 3HaYEHUSIX yIE€IBHOIO COMPOTHUBIICHUS CPEIA MOKET CUNTATHCS
IIPOBOAHUKOM ?

13. Kakue Bu bl NpOBOAHMKOB Bam M3BECTHBI, U KTO SIBISETCA HOCUTENIEM TOKa B HUX?

14. Yem oTnMuaeTcs TeMIepaTypHblii X0 YAECIBHOTO COIPOTUBIIEHHSI METANIOB OT APYTUX
IIPOBOJAHHUKOB?

Pasnen Macnemusm

.JIaﬁopaToprle paﬁon «I/I3MepeHne COCTAaBJIAIOIIUX MArHUTHOI'O I10A 3emuin
ME€TOJA0M HAJIOKCHHUA BHCIITHEIO IOJISD», «I/I3MepeHne CIJIBI, I[eﬁCTBymmeﬁ Ha
MNPOBOAHHK € TOKOM MAarHMTHOM II0JIC», «I/I3yqune MOBCACHHUA PaAaMKH C
TOKOM B MATHUTHOM I10JIE»
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Yro Takoe MarHUTHOE ToJe?

Kak Ha3piBaeTcst 1 0003HaUaETCSI CUIIOBAs XapaKTEPUCTUKA MATHUTHOTO OIS ?

Ecau marauTHas MTHAYKIUSA HA MECTE MOJIOKEHUS ABUKYILEr0OCs OTPULATEIBHOIO 3apsiia
HallpaBJICHA HA PUCYHKE BBEPX, a €ro CKOPOCTh — BIIPABO, TO KyJla HAIIPABJICHA CUJIA CO
CTOPOHBI MArHUTHOTO 10JISA?

UYro Takoe cuina Amrnepa? 3anuIINTE BEIpaXEHUE dJIEMEHTAPHON CHIIbl AMIepa.

Yro Takoe MarHUTHBII MOMEHT?

Kak Bo3zaelicTByeT OJHOPOJHOE MarHUTHOE 110J1€ HA MAarHUTHBIN MOMEHT. 3alUIINTe
BBIPa’KCHUE, OIUCHIBAIOLIEE ITO BO3ACICTBUE.

3anuIiuTe BhIpa)KEHUE YHEPIMM MATHUTHOIO MOMEHTA B MarHUTHOM IIOJIE.
Cdhopmymnupyiite 3akon buo-Capapa-Jlamiaca u mpoBeuTe aHATIOTHIO C BRIPAXKEHUEM
HaIPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO T10JI1 TOYEYHOI'O 3apsa.

Uemy paBHa MarHuTHast HHAYKLIKS B BO3yX€ B LICHTPE IUIOCKOU KaTyIIKKU paguyca R U3
N BUTKOB, 110 KOTOPBIM TEYET TOK /.

Paznen Konebanus u 6011wl
JlaGopaTopHas pabora «3MepeHHe CKOPOCTH CBETA)

1. 3anummure KWHEMAaTUYECKUN 3aKOH TApMOHUYECKHUX KOJeOaHMit

2. Yo Takoe ¢aza?

3. Kak ¢a3a 3aBucuT OT BpeMeHH B TAPMOHUYECKOM 3aKOHE?

4. Kak cootHOCcATCS (pa3za KOCHHYCHOTO U CHHYCHOTO IPEJICTaBICHHUS] TApMOHUYECKOTO
3aKOH JBW)KCHUS?

5. Jns 9ero HeoOX0IUMO BEKTOPHOE MPEICTaBICHUE TAPMOHUYECKUX (QYHKINH?

6. 3anummre 0JJHOMEPHOE BOJIHOBOE YPABEHHUE M €r0 PEIICHUE B BUJIE BOJHBI, Oerymieii B
MI0JIO’KUTEIBHOM HalpaBJIE€HUU KOOPAUHATHONU OCH.

7. 3anuimre 3aKOH ABM)KEHHS OJTHOMEPHON rapMOHNYECKOH BOJIHBI, CAEAYIOLIEH B
MI0JIO’KUTEIBHOM HalpaBJIE€HUU KOOPAUHATHON OCH.

8. Uro Takoe JIMHA BOJIHBI?

9. UYro Takoe BOJIHOBOE YHUCIO OJHOMEPHOM BOJIHBI?

10. Yto Takoe BOJIHOBAsI MOBEPXHOCTH?

11. Yto Takoe miockasi BojaHa?

12. Hanmmute BbIpaxkeHue Gpa3zoBoii CKOPOCTH TAPMOHUYECKOM BOJIHBI

13. Yto Takoe crosiuas BoiHA?

14. ChopmynupyiiTe ycnoBus BOSHUKHOBEHUS CTOSTYEH BOJIHBI HA OTHOMEPHOM PE30HATOPE.

Pasnea Unmepghepenyusn

JlaGopaTopHas padora «3yueHue sfiBjieHuss nHTepdepeHIUN HA OUNpU3Me U
Ousepkasie @peHensn»

b=

S Yoowm

—_ O

Uro Takoe siBneHUE HHTEpGEpPeHIINN?

SIBISIFOTCS M CTOSTYUE BOJTHBI IPUMEPOM KOTEPEHTHOCTH?

Kakue BOTHBI HA3BIBAIOTCSL KOTEPEHTHBIMU JAPYT APYTY?

Hanummre BeIpakeHNe MHTEPPEPESHIIMOHHOTO YIICHA B CIIydae ABYXITY4eBOM
UHTEpEPEHIIHH.

ChopmynupyiiTe ycioBrue KOTePEHTHOCTH JIBYX MEXaHHUECKHUX WA PATHOBOITH
CdhopmymnupyiiTe ycioBrue KOTePEHTHOCTH JIBYX CBETOBBIX BOJIH

Yr1o Takoe ONTUYECKUH X017

Cdhopmynupyiite ycinoBus nHTepHEpEHIIMOHHOTO MAKCUMYMa 1 MUHUMYMa
N3o6pasute cxemy FOHra v 3anuminTe BeIpaXKeHUE Pa3HOCTU ONITUYECKOTO X0/1a

. ChopmynupyiiTe ycioBre BpeMEHHONH KOT€PEHTHOCTH
. 3aIUIINTE BBIPAXKEHUE PA3HOCTH ONTUYECKOTO X0/a B TOHKOM IJIEHKE MPU HOPMAIbHOM

aJICHUU IJIOCKOM CBETOBOM BOJIHBI HA €€ MMOBEPXHOCTb.
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Pasnea Jugppaxuyusn
JlaGopaTopHasi padora «/{uppakuus cBeTa HA WIEJIID)

1.

AT

*®

UYro Takoe sBICHUE AUDPaKIIH

Kak Ha3piBaeTCs ONTHKA B OTCYTCTBUH JUPPAKITIH?

Cohopmynupyiire npunmmn I'roiirenca-Openens

OOmbsicHuTe sBJIEHUE TUPAKINY C TOUKU 3peHus npuHiuna Iroiirenca-Openens.
UYro takoe nudpakuus OpayHrodepa npu nageHUH IIOCKUX BOJIH HA pensTcTBHE?
OmnpenenuTte MUPHUHY CBETOBOTO OTKJIMKA OT LIENU IIUPUHON d IPpU NaleHUH Ha He
IIJIOCKOM MOHOXPOMAaTUYECKOU CBETOBOM BOJIHBI, UCXO U3 COOTHOLLIECHUS
HEOIPENEIEHHOCTEN KOOPANHATA-BOJIHOBOE YHUCIIO.

Cdhopmynupyiite npaBuio 0T60pa riIaBHbIX JU(PPAKITUOHHBIX MAKCUMYMOB TIPU
mudpakiun OpayHrodepa MI0CKUX BOJIH HA OJHOMEPHON AU(PaKIIMOHHON penéTke
Yro takoe mapameTp audpaxumn?

Kak cooTHOCSTCS 3HaueHHs napameTpa Tu(ppaKkIuy B Cliydyae reOMETPUIECKO ONTHUKH,
mudpakiun Openens u audpaxun Ppaynrodepa?

10. MosHo nu nonyunts audpaxiuio Opaynrodepa Ha chepudeckux BOIHAX?

Paznen Ionapuzayusn
JlaboparopHas padora «3akon MaJjiroca»

1.

ok wbd

*®

10.

11

13

B kakux BOJIHAaX BO3MOXKHBI, @ KAKUX HEBO3MOXKHBI MOJIIPU3ALIMOHHbIE SBICHUS
Yro Takoe MI0CKOCTh MOISPU3AIIH BOJIHBI?

Yro Takoe MI0CKOMOIIPU30BaHHAs BOJIHA?

Yro Takoe quarpaMMa HHTEHCHUBHOCTH?

N300pa3ute quarpaMmMy HHTEHCUBHOCTH €CTECTBEHHOIIOJIIPH30BAHHOTO CBETA
Cdhopmynupyiite 3akon Mamtoca

Yro Takoe Kpyropas risipu3anus BoHbI? K KakuM BOJIHAM OTHOCHUTCS 3TO MOHATHE: K
($a30BO yNopsAI0YCHHBIM WX K ()a30BO HEYNOPSAA0UEHHBIM?

Yro Takoe MpaBoONOJSPU30BAHHBIE U JIEBONOJISIPU30BAHHbIE BOJIHBI?

UYro mpencTaBisieT cob0il cynepno3uuus AByX KPyroBo MOJIIPU30BAHHBIX BOJH,
MIPOTHBOIOJIOKHOHN MOJISPU3ALMH U OJJMHAKOBOM aMIIUTY/IbI, CIIEAYIOIIUX B OJTHOM
HaIpaBJIeHUN?

Yro Takoe ONTUYECKH aKTUBHBIC CPEIbI?

. UTo Takoe II0CKOCTb NMPOITyCKaHus NoJsipu3aTopa?
12.

Het mu MMpOTHUBOPCUUA OITPCACIICHUA HHOCKOHOHHpH3OBaHHOﬁ BOJIHBI U BpallICHUA
IJIOCKOCTH MOJIApU3alli B OIITUYCCKU daKTUBHBIX cpenax?

. Chopmynupyiite 3akon buo
14.

OGTJSICHI/ITC MCXAaHU3M BpalllCHUSA IJIOCKOCTHU MOJIAPU3ALUA B OIITUYICCKHA aKTHUBHBIX
cpenax.
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MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALTUN
DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHUE BHICIIIET0 00pa30BaHKs
MoCKOBCKHI TOJIMTEXHUYECKUAN YHUBEPCUTET

HamnpasiieHne noaroToBku:

15.03.01 «MamuHOCTpOCHUEY
OII (mpodunb): «MaruHbl 1 TEXHOJIOTHHA 00pa00TKH MaTepHaIOB JAaBICHUEM»

Kadenpa duznka

(HauMeHOBaHHUE Kadeapsl)

MarepuaJjbl K 32a4€Ty

10 JUCIIUITJINHC duzuka B OPOU3BOACTBCHHBIX U TCXHOJIOTHYCCKUX MpOoLCCCax
(HAUMEHOBAHHUE JIUCIUILINHEI)

Dopma npomerscymouHou ammecmayuu, nPo8epsIouias CmeneHb 0C80EHUs.
komnemenyuu OIIK-1

Oopasen ouJiera 1 3a46Ta

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPAZOBAHUS POCCUMCKON OEJNEPALIMNA
OEJIEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXX/IEHUE BBICIIIET'O
OBPA30BAHII
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

dakynbTeT 0a30BBIX KOMITETEHINH, Kadenpa «Pu3nkay
Jucuunnuza «@u3uka B IPOU3BOACTBEHHBIX U TEXHOJIOTHYECKUX MPOLIECCAX»
Ob6pazoBarenbHast nporpamma « MalIiHbl 1 TEXHOJIOTHH 00pabOTKN MaTepHaIOB JaBICHUEM»

Kypc 1, cemectp 1

3auém no pazoeny «Mexanukay
BWJIET Ne 1

1. ITonoxxeHue U ero OTHOCUTEIIBHOCTb.
2. AHasiorust MeXay MOCTYTNATEIbHBIM U BpalllaTeIbHbIM JBUKEHUSIMHU
3. B noake maccoii 240 kr crout yenoBek Maccoit 60 kr. JIoaka miIbIBET cO CKOPOCTHIO 2 M/C.

YeoBeK MpPHITALT € JIOAKH CO CKOPOCTHIO 4 M/C OTHOCHUTEINIBHO JIOJKU B CTOPOHY
IIPOTUBOIOJIOKHYIO IBUKEHUIO J0AKU. HallTh CKOpOCTh JIOAKYU MOCE NMPBIKKA YEIOBEKA.

VrBepxkneHo Ha 3acenanun kadenps! «duzuxay 10.05.2022 r., mporokon Ne.10

3aB. kadenpoii /Crpekanuna JI.M. /
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BOIIpOCbI JJIA MIOATOTOBKH K 3aqéTy Mo pasaejay «MexaHuka»

[TonoxeHue u ero OTHOCUTENIbHOCTb.

Tpaexropus. Conpukacaromascs OKpy>XHOCTb. LIeHTp U painyc KpUBU3HBI TPACKTOPUHU
CKOpOCTh ABUKEHUS U €€ OTHOCUTEIBHOCTD.

Yckopenune. KacaTenbHOe 1 HOpMaJIbHOE YCKOPEHUS.

JlekapToBa cucTeMa KOOpAUHAT.

KunemaTnyeckue 3aKOHBI IBHIKEHHS

[ToctynatenbHoe nBmwkeHue abcomotTHo TBEpaoro Tena (ATT).

[TonsTHE CHIBI. AGCOFOTHOCTD CHIIBI B KJIACCUYCCKON MEXaHHKE.

IToHsATHA PaBHOACHCTBYIOLIEH U COCTOSIHUS IIOKOS.

. IlepBb1ii 3ak0oH HproToHa. MIHEpLMabHBIE CUCTEMBI OTCYETA.

. Bropoii 3akoH HproTOHA 1 3aKOH BCeMUPHOTO TArOTEHMUS.

. IMITyJIbC ¥ 3aKOH €ro U3MEHEHHU.

. Tpertui1 3akoH Hpr0TOHA U COXpaHEHHE UMITYJIbCA 3AMKHYTOU CUCTEMBI.
. Y1apsl ¥ pa3pbIBbL.

. IlonsiTHE CUIOBOTO MOJIA

. DnemeHTapHas paboTa u paboTa Ha KOHEYHOM IEPEMEILICHUN.

. MomHOCTb.

. Kunernueckas sHeprus 1 3aKoH €€ U3MEHEHUS.

. IloTeH1MaIbHBIE CUIIOBBIE MOJISA U OTCHIIMAJIbHAS SHEPIUL.

. Mexanudeckas SHEpPIUsl U 3aKOH €€ U3MECHECHMUS.

. KoHncepBaTuBHbBIE CUCTEMBI.

. DIIEMEHTapHBIN yToJI IOBOPOTA U YIJIOBask CKOPOCTh

. CBs13p MEX/ly YIVIOBOM U TMHEMHON CKOPOCTSIMH.

. YTJI0BOE yCKOPEHHUE.

. KacarenbHoe 1 HOpMalibHOE YCKOPEHUS BO BPALLATEIbHOM JIBUKEHUU
. Bpamarensnoe nuwxenne ATT.

. MOMEHT uMITyJIbCa U MOMEHT CHJIBI

. 3aKOH N3MEHEHUS MOMEHTA UMITYJIbCA.

. MoOMeHT uMIlysibCca U yriioBas CKOpoCcTb. MOMEHT UHEPLIMH.

. OCHOBHOE ypaBHEHHUE NTMHAMUKHU BpamareabHoro asmxeHuss ATT

. OceBble MOMEHTBI HHEPLIUU HEKOTOPBIX TET

. Teopema IlITeiinepa

. PaboTa n xuHeTH4eckas SHeprus BO BpallaTeIbHOM JBHKEHUH

. AHanorust Meay oCcTynaTeJbHbIM U BpaIlaTeIbHbIM ABHKCHUSMH.
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MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALTUN
DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHUE BHICIIIET0 00pa30BaHKs
MoCKOBCKHI TOJIMTEXHUYECKUAN YHUBEPCUTET

HamnpasiieHne noaroToBku:

15.03.01 «MamumHOCTpOCHUEY
OII (mpodunb): «MaruHbl 1 TEXHOJIOTHHA 00pa00TKH MaTepHaIOB JAaBICHUEM»

Kadenpa duznka

(HauMeHOBaHHUE Kadeapsl)

MartepuaJjibl K 3K3aMEHY

10 JUCIIUITJINHEC duzuka B OPOU3BOACTBCHHBIX U TCXHOJIOTHYCCKUX MpOoLCCCax
(HaMMEHOBAHUE JUCIUILINHEL)

Dopma npomerscymouHou ammecmayuu, nPo8epsIouias CmeneHb 0C80EHUs.
komnemenyuu OIIK-1

Oopa3sen YK3aMEeHAIMOHHOT0 OMJIeTA

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPAZOBAHUS POCCUMCKOU OEJEPALIMNA
OEJIEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXX/IEHUE BBICIIIET'O
OBPA30BAHII
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

dakynbTeT 0a30BBIX KOMITETEHINH, Kadenpa «Pu3nkay
Jucuunnuza « @u3uka B IPOU3BOACTBEHHBIX U TEXHOJIIOTUYECKUX MPOLECCAX)»
Ob6pazoBarenbHast nporpamma « MaIIiHbl 1 TEXHOJIOTHH 00pabOTKN MaTepHaIoB JaBICHUEM»

Kypc 1, cemectp 2
IK3amen no pa3defzy ((3JZeKmpOMa2H€mu3M»
BWJIET Ne 1

1. 3akon Jxoyns-Jlenua.
2. BextopHoe npoussenenue. [IpaBuino Moaysns v npaBUiIo HAIIPaBJICHUS.
3. PaccrosiHue MexXy ByMsl TOYEUHBIMU 3apsaaamu g U -5¢ paBHo 10 cM. Ha kakom paccrosHun

OT OOJIBIIETO TI0 MOAYIIIO 3apsiia HAXOAUTCS TOUKA, B KOTOPOM 3JEeKTpHUYecKass HaNpsuKEHHOCTh
paBHa 0?

VrBepxkneHo Ha 3acenanun kadenps! «duzuxa» 10.05.2022 r., mporokon Ne.10

3aB. kadenpoii /Crpekanuna JI.M. /
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BOHpOCl)I AJIA MMOATOTOBKHU K 9K3aMCEHY IO pa3aejry «3.]IeKTpOMaFHeTI/I3M»

IlepBbIe Bonpockl OuiieTa

1. Onpenenenue >MEKTPOCTATUIECKOTO 1oJist. Onucanue GU3NIecKoro MEKTPOCTaATHIECKOTO
I10JIs1 C TIOMOIIIBIO BEKTOPHBIX noJell. [lone anexTpruyeckoil Hanpspk€HHOCTH. OnpeneneHue
BEKTOpA 3JIEKTPOCTATUUECKON HANPSHKEHHOCTH C MOMOILBI0 3aKoHa KysoHa.

2. [lpyHIMn cynepro3uiuy nojeil B OTHoIEHUH Hanpspk€HHocTH. [lone qunons.

3. IlonsiTue TenecHoro yria. IloHsATHE NOTOKA AIEKTPOCTATUYECKON HAIIPSHKEHHOCTH TOYEYHOTO
HCTOYHMKA B BAKYYME 4€pE3 3aMKHYTYI0 IIOBEPXHOCTb.

4. Teopema Octporpaackoro-I'aycca B BakyyMme.

5. Teopema Octporpanackoro-I'aycca B Bakyyme U pacuéT 1oJisi OJHOPOIHO 3apsHKEHHOM chepbl.
6. Teopema Octporpajckoro-I'aycca B BaKyyMe U pacu€T 1oJjiel OJHOPOIHO 3apsKEHHOM
IIJIOCKOCTH U BO3AYIIHOTO KOHJEHCATOPA.

7. Teopema Octporpajckoro-I'aycca B BaKyyMe ¥ pacu€T 1oJisi OHOPOJHO 3apsHKEHHOM HUTH.
8. IloreH1manbHOCTH 3aeKTpocTaTudeckoro nois. Ilonsarue norenunana. Beipakenue
CKaJIAPHOTO TOJISI MOTEHIMANA Yepe3 BEKTOPHOE MoJIe HanpsHKEHHOCTH. BeiBoa popmyiibl
IIOTEHIMala TOYEYHOI0 UCTOYHUKA B BaKyyMe.

9. IloTeHLManbHOCTD AIEKTpocTaTudeckoro nouid. [lonstue norenunana. Beipakenue
CKJIIPHOTO I10JIs ITIOTEHIMaja Yepe3 BEKTOPHOE IoJIe HaNpshKEHHOCTU. [lose noTeHuana
OJTHOPOHO 3apsHKEHHOM c(epbl B BaKyyMe.

10. IToreHnmanbHOCTB 1EKTpocTaTHUecKoro nois. Ilonsarue norennuana. Beipaxenue
CKJIIPHOTO I10JIsA ITOTEHIMAja Yepe3 BEKTOPHOE IToJIe HaNpshKEHHOCTU. [lose noTeHuana
OJIHOPOJIHO 3apsKEHHOM INIOCKOCTH B BAKyyMe.

11. IloTeHIIMaIBHOCTB 3JEKTPOCTATUUECKOIO N0JIs B BakyyMme. [loHsATHE NOTeHIMANA.
BeIpaxeHue CKamsipHOro 10JIs IOTEHIMaa Yepe3 BEKTOPHOE IoJIe HanpshKEHHOCTU. [Tore
IIOTEHIMaa OJHOPOJHO 3apsLKEHHOM HUTH B BaKyyMe.

12. TloHsTHE TpaiueHTa CKAIAPHON (YHKIMU HECKOJIIBKHUX ITEPEeMEHHBIX. BoipaxeHnue
BEKTOPHOT'O IOJISI HANPSZKEHHOCTU Yepe3 CKASIPHOE I10JI€ IOTEHIIMANIA.

13. PabGoTa 37eKTpOoCcTaTHUECKOTro MOJIs 10 MepeMenIeHnIo poOHoro 3apsaa. Ilonstue
HaIpPSDKEHUS.

14. IloreHumanbHas SHEPTUS CUCTEMBI TOYEUHBIX U HENPEPBIBHO pacHpeIeEHHbBIX 3apsI0B.
15. IlonsATHEe AMAAEKTPUUECKON cpeabl. MeXaHu3M MOJIIpU3aLuU HEIOSIPHOTO IU3JIEKTPHKA.
Bexkrop nonsgpusanuu. JAusiiekTpudeckass BOCIPUMMYHMBOCTD JUAJIEKTPUYECKON CPEBI.

16. Ilonsatue nuanexrpuueckoil cpeasl. IloTeHanbHas SHEPrus 3J€KTPUUECKOr0 AUMOIBHOIO
MOMEHTA B 3JIEKTPUYECKOM I10JIe. MexaHu3M MOIspU3aluy MOJISIPHOTO JUAIEKTPUKA.
JlusnekTpudeckasi BOCIPUMMYUBOCTD AUDIIEKTPUKA.

17. Ilone cBsi3aHHOTO 3aps/1a B MOJISIPU30BAaHHOM AMAJIEKTpUKe. Teopema OcTporpaackoro-
I'aycca B nuanexTpuke. BekTopHOE 10J1€ 3JIEKTPUUECKON MHAYKIHMHU (3JIEKTPUUECKOTO
CMEILEHNS) U €€ CBA3b C MOJIEM IEKTPUYECKON HAIIPSHKEHHOCTH.

18. CBs13b MEXIy 2JEKTPUIECKON HAMPSHKEHHOCTHIO CBOOOIHBIX 3apsi/IOB B BAKYyMeE U B
JUDJIEKTPUKE.

19. IlonsaTue npoBoadIEl cpeabl. DNEKTPOCTaTUUECKUN IPOBOAHUK. Pacnipenenenue
HECKOMIIEHCUPOBAHHOTO 3aps/a M0 3JIEKTPOCTaTUYECKOMY IIPOBOJIHUKY. DIEKTPOEMKOCTD
YEAUHEHHOT'O IIPOBOJHUKA.

20. AHanu3 cucTEMBI IPOBOAAIIMH 1IAp — TOYEYHBIN 3apsia» METOJIOM 3€pKaIbHBIX
n300paxeHuil. 3a3eMIICHHUE.

21. B3aumHast 31eKTpoEMKOCTb. [I10CKHiT KOHIEHCATOP U ero AIEKTPOEMKOCTh. CIOCOOBI
COCIMHEHMS KOHICHCATOPOB.

22. B3aumHuas snektpoémkocts. Cheprudeckuil KOHIEHCATOP U €ro IEKTPOEMKOCTb.

23. B3auMHas 31eKTpoEMKOCTb. L{aMHApHUYEeCcKi KOHAEHCATOP U €ro AIEKTPOEMKOCTb.

24. DHeprus yeAUHEHHOTO 3apsHKEHHOT0 MPOBOAHMKA, 3apsKEHHOT0 KOHJIGHCAaTopa U 00BEMHOM
IJIOTHOCTU YHEPTUHU 3JIEKTPOCTATUUECKOTO MOJIA.
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25. OCHOBHBIE MOHATUS TEOPUH IEKTPUUECKOTO TOKA: BEKTOP MNIOTHOCTH TOKA U CHJIA TOKA.
CBs13b MEX]ly HUMHU.

26. 3akon Oma B quddepeHnuanbHoi Gopme.

27. 3akon Oma B HHTETpaJIbHON (opMe It OMHOPOAHOTO yuyacTka. COMpOTHBICHUE yUacTKa.
CriocoObl coeTMHEeHNsI COMTPOTUBIICHUH.

28. 3akon Oma B HHTETpaJIbHON (opMe Ik HEOAHOPOAHOTO ydacTKa. [1onoxuTenpHbIe 1
otpunarenbHele DJ[C. DHepreTndeckuil CMbICI HHTErpaIbHOIo 3akoHa OMa.

29. 3akon Oma Ju1st MPOCTOro KOHTYypa. 3akoHbl Kupxroda.

30. 3axon Jxoyns-Jlenuna.

Bropsie Bonmpockl 6njieToB

1. BextopHoe npoussenenue. [IpaBuno Moaysist 1 MpaBUiIO HAIIPaBICHMSL.

2. IloHsiTE MarHUTHOTO NOJIs. MarHuTHas MHIYKLUS KaK CUJIOBasi XapaKTEpUCTUKAa MarHUTHOTO
nosist. MarauTHas cocTaBisomas cuibl JIopeHna.

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

4. JIBe BEKTOPHBIE XapaKTEPUCTUKN MAarHUTHOTO MOJIsl B MATHETUKE U CBSI3b MEXK1Yy HUMH.
BripaxkeHus: 00bEMHOI TUIOTHOCTH YHEPTUU MarHUTHOTO TOJISi B MAarHETHKE

5. IIpumenenue 3akoHa bCJI B Bakyyme: MarHuTHasi MHIYKLUS B IEHTPE BUTKA C TOKOM.

6. Cuna Ammnepa a1 IpOBOJHUKA C TOKOM 3JIEMEHTAPHON JJIMHBI U JJIs IPSIMOTO ITPOBOJHMKA C
TOKOM KOHEUYHOH JJINHBI.

7. MarHUTHBIM MOMEHT U BO3JEHCTBUE HA HETO MAarHUTHOT'O MOJIs. AHAJIOTUS MEX]y BUTKOM C
TOKOM M MarHUTHOW CTPEJIKOM.

8. MaruuThslii notok. Teopema Octporpaackoro-I'aycca st MAarHUTHOTO TIOJISL M BBIBOJBI U3
HeE.

9. Pabota cuiibl AMniepa B ciiyyae ydacTKa MPOBOJHUKA C TOKOM

10. PaGora cusbl Amriepa B citydae 3aMKHYTOTO KOHTYPa ¢ TOKOM

11. IloHATHE IUPKYISAUN BEKTOPHOTO MOJIsI. 3aKOH ITOJIHOTO TOKA B BAKYYME U B MAarHETHKE.
12. [IpuMeHeHme 3aK0Ha MOJIHOTO TOKA: MarHUTHOE T0JIe OECKOHEYHO UIMHHOTO MPOBOJIA C
TOKOM B BaKyyMe.

13. IlpuMeHeHue 3aK0Ha MOJIHOIO TOKAa: MArHUTHOE I10JI€ TOHKOI'O TOPOUJIA U ITTUHHOTO
COJICHOU/JIA.

14. SIBnenue anexTpoMaraHuTHON HHAYKIMH. 3akoH Papanes u npasuio Jlenna. [lonstue
00paTHOM CBSI3U. 3aKOH AJIEKTPOMATHUTHOW WHIYKIIHH.

15. Iprunnst 3/1C nHAYKIMY B ABMKYLIMXCS IPOBOAHMKAX U B HEU3MEHHBIX KOHTYpax
IIPOBOJAHMKOB B [IEPEMEHHOM MarHUTHOM I0Ji€. BUXpEBOE IEKTPUYECKOE 110JIE U BBIPAKEHHE
yepe3 Hero D/]C MHAYKIMY B HEMTOABUKHOM KOHTYpPE ITPOBOJHUKA.

16. KonnyecTBo 3apsiaa, MPOTEKIIEE B KOHTYPE IPOBOAHUKA IIPU U3MEHEHUH OTOKOCLETIIICHUS
KOHTYpa.

17. SIBnenune camonnaykuuu. Ilonarue nanykrusHocty koHTypa. /1C CamonHayKInuU. 3aKOH
Oma 1715 yyacTKa [eH ¢ MHAYKTUBHOCTBIO. DHEPrUsl MarHUTHOTO MOJIsl IPOBOJIHUKA C TOKOM.
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BOIIpOCl)I AJIA MMOATOTOBKHU K 9K3aMCEHY IO pa3aejry «Ko.ﬂeﬁamm, BOJIHBI,
OIITUKA»

JuddepeHnmansaeie onepaTopsl Teopuu 1osl. [loTeHInanbHbIe 1 BUXPEBBIC BEKTOPHBIC TOJIS.
BriBog ueTBEpTOro M BTOPOrO ypaBHEHUM MakcBeisia HA OCHOBAaHUU MAaTEMAaTHUYECKOH TEOPEMBI
l'aycca

BriBon nepBoro ypaBHeHus: MakcBesia Ha OCHOBaHMM MaTeMaTuueckoi TeopeMbl CTokca

Tperbe ypaBHeHHe MakcBemia B cCllydae CTAllMOHAPHOTO W HECTALIMOHAPHOIO paclpeiesiCHUs
3apsana. Tok cMeleHusl.

Onpenenenue rapMoHWYeCKUX KoneOanuit. [lepwonm, dacrora, nMKIMYecKas dYacTtoTa, (asa.
KommuiekcHoe mpencTaBiieHUe TapMOHMYECKMX KojeOaHuil. Cymneprno3unus TapMOHUYECKHX
KoJIeOaHUH OTHOM YaCTOTEL

JuddepennmansHoe ypaBHEHHE TAPMOHUYECKHUX KoeOaHuit. [IpuMephl naeanbHbIX KOIeOaTeIbHBIX
CUCTEM: TapMOHWYECKHI OCHUIUIATOP, KOJEeOATeNbHBIM KOHTYp C KBa3UCTAIIMOHAPHBIM TOKOM.
apmoHndeckue koiaeOaHus ¢ TOUKU 3PSHHS SHEPTHH.

OngHoMepHOE M TPEXMEpPHOE BOJHOBOE ypaBHEHHE. BoiHa Kak pelieHue OJHOMEPHOTO BOJIHOBOIO
ypaBHeHus. [Lmockas u cepuueckasi BOJHBL

CBolicTBa 2JEKTPOMATHUTHBIX BOJIH.

BekTop mI0THOCTH MOTOKA SHEPTUU JICKTPOMArHuTHON BOITHBI (BekTOp YMoBa-IloitHTHHT?).

. FapMOHI/I‘leCKI/Ie BOJIHBI: (1)333,, JJIMHAa BOJIHEBI, BOJIHOBOH BCKTOpP, BOJIHOBAsI MOBCPXHOCTD. ®dazoBas

CKOPOCTb U IUCTIEPCHOHHOE COOTHOIIEHNE. IHTeHCUBHOCTH TAPMOHHYECKHUX BOJIH.

[TakeTsl rapMoHMYecKUX BOJH. ['pymnmoBasi CKOpocTb.

Bpemennast xorepeHTHOCTh. Bpemsi xorepeHTHOCTH. M3nmyyeHne cBeTa peajbHBIMA HCTOYHHUKAMH.
Lyr BonH. [Inuna korepenTHoCTH. [lnprHa 94acTOTHOTO OKHA.

[IpocTpaHcTBEeHHAs KOTEPEHTHOCTh: KOT€PEHTHBIE M HEKOT'€PEHTHBIE MCTOYHHMKH. [loHATHE NTyya B
BOJIHOBOH onTuke. MHTepdepennusa aByx chepuueckux BoiH. [IpocTpaHCTBEHHBIM U ONTHYECKHUN
Xxox. VYcnoBusi HHTEp(EPEHIMOHHOTO MaKCUMyMa W MHHUMyMa B CiIydae JBYXJIy4eBOU
HHTEpEpPEeHLIUH.

Cxema IOnra. CmocoObl ee peanmuzanuu. Pasmep uHTEp(EpeHIMOHHONH KapTHHBI W AJUHA
KOTE€PEHTHOCTH MCTOYHHKA U3Ty4YCHHUS.

Wntepdepenunss B TOHKMX IUIeHKax. [loJockl paBHOM TONMIIMHBI M paBHOrO HakjoHa. Kombla
Herotona. IlpenensHas mis uHTepdEpEeHIMN TONIIMHA TUIEHKU U €€ CBSI3b C [UIMHOW KOT€pPEHTHOCTH
WCTOYHHUKA H3ITyUYCHUSI.

[puanun I'oiireHca-®penens. Metoq 30H @penens. Jloka3aTedbCTBO Ha €ro  OCHOBE
MPSAMOTUHEHHOCTH PACIIPOCTPAHEHHS CBETA.

Hudpaxuus Openens Ha KPYTJIOM OTBEPCTHH U JTUCKE.

Hudpaxuus Opaysrodepa Ha menu.

Hudpaxuus OpayHrodepa Ha OZHOMEPHON peIIETKE.

Hudpaxuus Ha kpuctamyeckoil pemerke. ®opmyna Bynega-bparra.

OnHoMepHas nupakUMOHHAs PelIeTKa KaK CIIeKTpaIbHbI HHCTpyMEHT. Pa3permaromas cuna.
JnarpaMMa WHTEHCHBHOCTH TonepedHol BoNHBL CTeneHb KOrepeHTHOCTH ocedl. HopmanbHble
KOOPJIUHATHI.

[onspuzanus hazoBo-HEKOTEPEHTHBIX BOJH. 3akoH Mamtoca. YacTHYHO MOJSPU30BaHHBIN CBET.
[onspuzanus hazoBo-KorepeHTHBIX BOJH. [I1ocKas. KpyroBas 1 3JuIMOTHYECKAs TOISPU3ALIHH.



