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1. HCJ’II’I O0CBOCHUHA JUCHUIIIMHBI.

K 0CHOBHBIM 11€JIAM OCBOCHHUS TUCIHUIUIUHBI «DU3MKa B MPOU3BOICTBEHHBIX
U TEXHOJIOTUYECKUX TPOIIECCax» CIeAyeT OTHECTH:
— @opMHpOBaHUE HAYYHOTO MHPOBO33PEHHS U COBPEMEHHOTO (hHU3HUECKOTO
MBIIIJICHUS;
— TPUOOpPETeHHE TPAKTUYCCKUX HABBIKOB, HEOOXOIMUMBIX I U3YUCHUS
€CTECTBEHHOHAYYHBIX, 00MENPOPECCHOHAIBHBIX U CTICTIHATBHBIX TUCITUTLIAH
K ocHOBHBIM 3aJayaM  OCBOCHHS JUCHHUIUIMHBEI  «Du3mka B
MIPOU3BOJACTBEHHBIX U TEXHOJOTUYECKUX MPOIIECCax» CIEAyeT OTHECTH:
— N3ydenune oOmieit ¢puznku B 00bEME, COOTBETCTBYIOIIEM KBadU(UKAIIUU
OakanaBpa

2. Mecrto aucuuniannbl B cTpykrype OOII 0akanaBpuara.

Jucuunnuaa «Pu3rka B TPOU3BOJACTBEHHBIX U TEXHOJIOTMYECKUX MTPOLIECCAX))
oTHocuTcs K ©OazoBo uactu (bl.1.) ©6aszoBoro mnmkma (bl) ocHOBHOM
oOpazoBaTenaprHOM TporpaMmbl Oakanaspuata (OIT).

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

B 6a30601i wvacmu 6azoeozo 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 €IUHMUIIBI, T.C.

288 akanmemuueckux yacoB (u3 Hux 144 wyaca — camocTosiTenbHas pabdora

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 BbIIAETAETCSA 3 3a4€THhIE €AUHULIBL, T.€. 108

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

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

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

Pacnpez[eneHHe AYJAUTOPHBIX YaCOB II0 BHUI4AM 3aHATUMN IIPOU3BOAUTCA

CEAYIOIIUM 00pa3oMm.




IlepBblii cemecTp: JEeKIMU — 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 gyac B Henento (18 yacoB), ceMUHApPBI U MPAKTUYECKUE 3aHATUS — | Yyac 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.
Cornpukacaromascs I0CKOCTh U CONPUKACAIOIIASCA OKPYKHOCTb. DJIEMEHTAPHOE
MEPEMENICHHE U 3JIEMEHTAPHBIN MyTh. CKOPOCTh ABUKEHUS U €€ OTHOCUTEIBHOCTb.
[IpuHuun cynepno3uuuu IBHXKEHHUU. YckopeHue. KacarenbHOoe W HOpPMalbHOE
yckopeHnus. JlekapToBa cucrema KkoopauHat. KnHeMaTuyeckue 3aKOHbI IBUKEHMUS.
[ToctynarenbHoe nBUKEeHUE a0CcOMOTHO TBEpAOTO Tena (ATT).

JAMHaMHU KA OCTYNATEJIbHOI0 ABUKEHU S

[Tonsarue cunbl. AOCOTIOTHOCTh CHJIBI B KJIacCUUYecKoil MmexaHuke. [loHsTus
PaBHOAEHCTBYIOIIEH U COCTOSIHUS OKO4. [1epBriil 3akoH HeroToHa. MHEpUHMaIbHBIE
cuctemMbl orcu€ra. Bropoit 3akoH HproTOHa M 3ak0oH BCEeMHUpPHOro TIroTeHUs.
Nmnynbe v 3aK0H ero uameHenus. Tpetuit 3akoH Her0TOHA 1 COXpaHEeHHEe UMITyJibCca
3aMKHYTOM cUCTEMBI. LIeHTp Macc cuctemsl. Y gapbl U B3PbIBHI.

Padora n IHEPTHUSA B MMOCTYNATCJIBbHOM NBUHKCHUH
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[TonsTe 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 HEMOTEHIHUAIBHOTO 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.

JInHAMHM KA BpallaTeJIbHOI0 ABUKEHMSI

MOMEHT UMIYJIbCA U MOMEHT CUJIbl. 3aKOH U3MEHEHUS MOMEHTA UMITYJIbCA.
OTHOCUTENBHOCTh MOMEHTA UMITYJIbca. MOMEHT MMIyJIbCa U YTJIOBAas CKOPOCTb.
MowmenT uHepuur. OCHOBHOE YpAaBHEHUE NWHAMHKH BPAIIATEIBHOTO JBUXEHHUS
ATT. OceBbie MOMEHTBI UHEPIIMU HEKOTOPBIX Ted. Teopema Illteiinepa. PaboTa u
KMHETUYECKasi HEpPrusi BO BpallaTelibHOM JABWKEeHUU. lIpeneccusa. Ananorus
MEX1Y MOCTYNaTEIbHBIM U BPAIIATEIbHBIM IBUKCHUSIMHU.

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 moJist Kak crioco0 OMMCaHMs HePEPBIBHO paclpeeEHHON MaTepUH.
Hanpsox€HHOCTP Kak cWIOBas XapaKTEPUCTUKA JJIEKTPUYECKOro moiist. I[lpuHiun
CYIIEPHO3UIIAN JJIEKTPUUECKUX TMOJEH B NPUMEHEHWHM K HamnpspkEHHOCTH. [lone
aunodis. OCOOEHHOCTH CUJIOBBIX JIMHUN MOJSHAMPSHKEHHOCTU JJIEKTPOCTATHUECKOTO
nmonsi. [lotok BekTopa Hampspk€éHHOCTH. Teopema Octporpanckoro-I'aycca (OI) B
Bakyyme. [Ipumenenne teopemsl OI' miis pacuéra HaNpsHKEHHOCTH paclpeenEéHHbIX
MCTOYHHKOB.

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 POBOJHUKH B YJIEKTPOCTATHKE

Jnsnexrpuueckas cpena. [Tonspuzanmsi. Jusnextpuueckas
BocnpuuMunBOCTb.  Teopema OI' B gudnmekTpuke.  [udnmextpuueckas
MPOHHULIAEMOCTb. DIIEKTpUYECKOE CMEIIICHUE (MHIYKIHS). [TonsiTue
AJIEKTPOCTATUYECKOTO MPOBOJHUKA. Pacnpenenenue 3apsaa no ero noBEPXHOCTH.
DIleKkTpruuecKass €MKOCTh YEAWHEHHOTO MPOBOJHMKA. B3amMHas €MKOCTH NBYX
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-Jlenuia B uHTErpainbHOU U B 1 depeHnnanbHoi popmax.

Maruerusm

MaruutHOE TOJE W €ro BO3AECUCTBHME HA JBWXKylIHMecs 3apsasl. Cuna
Jlopenna. MarautHas wHaykousa. Cuna Amnepa. MarHuTHBII MOMEHT H
BO3/ICMCTBHE HA HETO MAarHUTHOTO 10JIsA. VICTOYHMKY MarHUTHOTO 1oJ1s1. 3aKoH buo-
Cagapa-Jlamuiaca. Marauthbiit notok. Teopema OI' jyist MarautHoro nosisi. Pabora
cuiibl AMriepa. 3aKOH MOJHOTO ToKa U (usndeckas reopema CTokca B BaKyyMe U B
MarHeTnke. Hanpspk€HHOCTP MAarHUTHOTO 1ossl. MarHuTHasi BOCIPUAMYHUBOCTD U
MarHuTHas MNPOHULAEMOCTh. JIMHElHblE MarHeTUKW (qua- U NapamMarHeTHKu) U
HEJMHEWHbIN MarHeTuku (heppomarneTuku ). HamarnnunBanue peppoMarHeTUKoB:
KpHBas HayaJlbHOM HAMarHW4YEHHOCTH, NpPEACNIbHAs W HENPEACIbHBIE IETIN
rucrepesnca. JKECTKHE U MATKHE MAarHETUKH.

JJIEKTPOMATHUTHAS MHAYKIUSA

3akon @apanes u npaBwio JleHuna. BuxpeBoe 3IEKTpUYECKOE IOJE.
Camounnykuus. IlepexomHble MPOLECCHI B JJIEKTPUUECKOM UENH. 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.

Konebanust

I'apmonuueckue KoJIeOaHMSI. HuddepeniuanbHoe YpaBHEHHUE
rapMOHMYECKUX KOJIeOaHUN U ero oluiee pelieHue. BekTopHOe TpeacTaBiIeHUE
rapMoHn4eckux GyHKIui. Mexannyeckue MasiTHUKU. M aeanbHblil koseOaTenbHbIM
KoHTyp. ['apMoHMYeckue KoJieOaHUSI C DSHEPreTUYECKOW TOUKU 3PEHUS.
3aryxaromue kosieOaHus. BpIHyXJeHHble KoseOaHus. Pe30HaHC aMIUIUTYHBI.
Pe3onanc ckopocTy. AMIUIMTY/1a MOTJIOMIEHUS M aMIUTUTYyAa TUCTIEPCUU.

BoJunbl

Bo3mymienus Mexanuueckod cpeasl. BomHoBoe ypaBHeHue. BbiBoa
BOJIHOBOTO yYpaBHEHUS U3 ypaBHeHHM MakcBenna. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJIH. ['apmonuueckue BomHbl. DazoBas ckopocTh. [[nuHa BomHBL. BomgHOBOH
BEKTOp. IHTEHCHUBHOCTh TAPMOHUYECKON BOJHBI. [lakeThl rapMOHUYECKUX BOJIH.
I'pynimoBas ckopocTsk. [{iiMHa KOrepeHTHOCTU. BpeMsi KOTepeHTHOCTH.

HNuTeppepenuus

Asnenue wuntepdepenuun. KorepentHesie uctounnkud. HeoOxoaumbie u
JIOCTaTOYHbIE YCIOBUS KOT€PEHTHOCTH UCTOYHUKOB. HTepdepenIus chepudeckux
BOJIH. OnTuyeckuil XxoA. Y cnoBus UHTEP(PEPEHITMOHHOTO MAaKCUMyMa 1 MUHUMYyMa.
VYcnoBue BpemeHHol korepeHTHocTH. Cxema HOura. MutepdepeHiius B TOHKHUX
ménkax. Komnbna HeroTona. [IpocTpaHCTBEHHAs KOTEPEHTHOCTb.

JAudppaxkuus

Asnenne nudpaxuuu. [lpunnun Irolirenca-Openensi. 3oHbl DpeHens.
[IpssMonMHEMHOCTh pacHpOCTpaHEHUsI CBETa B OMHOPOJAHOU cpene. dudpaxuus
@peHens Ha KPYIriIoOM OTBEPCTUHU. Y CIOBHUE T€OMETPUYECKOM OITUKU. Y CIIOBUE
mudpakuu Opaynrodepa. Judpakuus Opaynrodepa Ha IeIU U1 HA OTHOMEPHOU
mudpakuonHon pemérke. Jdudpakuus OpayHrodepa Ha KpucTaiax. Y cClIOBHE
Bynbda-bparra. Paspemaromasi  crnocoOHOCTh  AUMPAKIIMOHHON — PEIIETKHU.
AnbrepHatuBHOE puHIUIY [ tolirenca-Openens onucanue TUPpakium: napameTp
mudpakuu. Judpaxuus Opaynrodepa cxoasuumxcst BojdH. Onucanue nudpakiuu
®paynrodepa MmIoCKUX BOJH € TOMOIILI0 COOTHOIIEHUS HEONPEIeTEHHOCTEH.

MMoasipuzanus
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[TonmepeyHoCTh BOJH W  MOJSIPU3ALMOHHBIE  siBIeHUs. [[uarpamma
WHTEHCUBHOCTH. MaTpula KOT€PEHTHOCTH M CTEINEHb KOTEPEHTHOCTH OCEil.
Hopmanbsubie koopaunathl. [lonsipusaruss B (a30BO-HEKOTEPEHTHBIX BOJIHAX:
HEMOJISIPU30BaHHBIA  CBET; IUIOCKOMOJISIPU30BAaHHBIA CBET; 3aKoH Maitoca;
YaCTUYHO MOJSpU30BaHHBIN cBeT. [lonsipusanust B (a30BO-KOT€PEHTHBIX BOJIHAX:
JIeBasl U MpaBas JUIMNITHYECKAs MOJSIPU3aLUS; KpyTroBas nojsapusanus. OnTuyecku
akTuBHbBIE cpenbl [lomsipuzanmoHHBIE METOHABI: 3aKOH bprocrepa; JBOWHOE
JTy4YENPETOMIICHHUE; TUXPOU3M.

5. O6pa3oBareibHbIE TEXHOJIOTHH.

Metonuka mnpenojiaBaHus JUCHUILUIMHBL «DU3NKa» MpeaycMaTpUBaeT
UCIIOJB30BaHUE PA3TUYHBIX (OPM MPOBEJAECHUS TPYINIOBBIX U HHAUBUIYATbHBIX
ayIUTOPHBIX 3aHATUM B COYETAHMU C BHEAYAUTOPHOU pPaAOOTON C IENIbIO
(dbopmupoBaHUs ¥ pa3BUTHS TPOPECCUOHATLHBIX HABBIKOB CTYJIEHTOB.

1) U3noxenwe JNEKIMOHHOTO MaTepuajga IO POy  pas/ielioB
compoBoXxaaercs npeseHTauussMu Microsoft Office Power Point, BKiIrodarommmu
UCIIOJB30BaHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXEM, MOJIeNIel, BUPTyaIbHbIX
AKCIIEPUMEHTOB.

2) B xoxe nekuuii mpoOBOIATCS JEMOHCTPALIMOHHBIE SKCIEPUMEHTHI C
MCIIOJIb30BaHUEM SKCIIEPUMEHTAIBLHOU 0a3bl Kadeapsl.

3) CryneHTbl BBINOJHAIOT JabOpaTOpHbIE PabOThl  PUIHUECKOTO
MpakTUKyMa B Jaboparopusx kadenapsl «Dusuka». YdeOHble MaTepualbl s
CaMOCTOSITETbHOM pabOThl MO MOJATOTOBKE K JOMYCKY U K 3alllUTe J1aOOpaTOPHBIX
paboT CTYJIEHTHl MOTYT MOJTYYaTh AUCTAHIIMOHHO C caiiTa KadeIphbl.

4) IlpoBepka pe3yJbTaTOB BHEAyJAUTOPHOM  pabOThl  CTYJIEHTOB
OCYILIECTBIISIETCS C MOMOILBIO MPOBEJCHUSI KOHTPOJIBHBIX PadOT, ONMpOoca, 3allUThI
1a0opaTOPHBIX paboT, a TaK)KE MpUEMA IK3aMEHOB.

[Ipu npoBenenun 3aHATHil O TUcHUIUIMHE TpuMensieTcst cuctema C/O -
Ims.mospolytech.ru. Ha mnargopme C/1O no gucuuiivie MoryT ObITh
pa3MenieHbl yueOHbIe, METOANYECKUE U UHbIE MaTepHallbl, CIIOCOOCTBYIOIINE
OCBOEHUIO TUCIUIUINHBI CTYJICHTaMHU.

[Ipu mpoBeneHUN 3aHATHI TaKk:Ke MOTYT ObITh peaau30BaHbl Takue POpMbI
Kak BeOuHapsl (Ha matdopme ZOOM, Webinar, Webex), onnaiin TecTupoBaHue,
MPOMEXKYTOUHAsSI aTTECTAIUs C IPUMEHEHUEM SJIEKTPOHHBIX CPE/ICTB.
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6. OuleHOYHBIE cpeacrea AJsl TEKYIIETr0o KOHTPOJISA yCII€BaAa€eMOCTH,
HpOME)I(yTO‘IHOﬁ aTTeCTallii 110 uToraM OCBOCHHUA JUCHUIIJINHBI yqe6H0-
MeTOoAHYecKoe o0ecreueHue CaMoOCTOATEIbHOM paGOTLI CTYACHTOB.

B mpouecce oOydeHHs HCHNONB3YIOTCA CIEIYIOIIME OLEHOYHbIE (POPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLIECHOYHBIE CPEJICTBA TEKYILETO KOHTPOJIs

yCnneBacMoOCTHU U IPOMCIKYTOUYHBIX aTTCCTaHHﬁI

B nepBoM cemecTpe

— BBINIOJIHEHHE U 3aIlUTa YETHIPEX JTAOOPATOPHBIX padOT M0 MEXAHUKE;
— BBINIOJIHEHHUE YETHIPEX KOHTPOJIBHBIX palOT;

— PEryJIIpHOE MTPOBEIECHNUE YCTHBIX ONPOCOB;

— 3a4€T N0 pazgeny «MexaHukay.

Bo BTOpOM cemecTpe

— BBITIOJTHEHUE U 3al[UTa YETHIPEX T1a00OPATOPHBIX PAOOT MO JIEKTPOMArHETU3MY;
— BBINOJHEHUE YETHIPEX KOHTPOJIBHBIX paldoT;

— peryisipHOE MPOBEAECHUE YCTHBIX OMPOCOB;

— 3K3aMEH MO pa3feny «IEKTPOMAarHeTU3M

B TpeThLeM cemecTpe

— BBINOJHEHUE U 3alIUTa YETHIPEX JT1a0OPATOPHBIX PAaOOT MO ONTHUKE;
— BBINOJHEHUE YETHIPEX KOHTPOJIBHBIX paldoT;

— peryisipHOE MPOBEAECHUE YCTHBIX OMPOCOB;

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

OOpa3upbl 3alaHuil [ TPOBEAEHUS] TEKYIIETO KOHTPOJISl: KOHTPOJIbHBIX
paboT, BOMPOCOB [IJIsi YCTHOT'O OIPOCa, BOIIPOCOB JJI 9K3aMEHOB, a TAK)Ke OMIIETOB
JUTS1 K3aMEHOB MPUBEJIEHBI B IPUIOKEHUH 2.

6.1. ®oH/ OLICHOYHBIX CPEICTB JJIfA POBeICHUS MPOMEKYTOYHOM aTTeCTALMU
o0yyaromuxcs o AMCUMIIMHE (MOLYJIIO0).

6.1.1. IlepeyeHb KoMIeTeHIMI C yKa3aHWeM JTanoB UX (GOPpMHUPOBAHHMSA B
npoiecce 0CBOCHU 00pa3oBaTeJIbHOM MPOrPAMMBI.

B pesynprare OoCBOEHUS AUCHUILIMHBI (MOIYJsl) (OPMUPYIOTCS CIEayIOIUe
KOMIETEHIIUHN:
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JUCHUIIJIIMH B HpO(i)GCCI/IOHaHBHOﬁ ACATCIIbHOCTHU, HNPHUMCHATH MCTOIbI

MaTEMATHYCCKOI'O n MOJACIMPOBAHUA,

aHaJIu3a

OKCIICPUMCHTAJIbHOTO UCCIICIOBAHUS

Kon B pe3yabTate ocBoeHus1 00pa30BaTeJbLHONH MPOrpaMMbl 00y4aronuiics
KOMIIeTeHIIUHA JOJI:KEH 00J1a1aTh
OIIK-1 YMEHHMEM  HCIIOJB30BaTh OCHOBHBIE 3aKOHBl  E€CTECTBEHHOHAYYHBIX

TCOPCTUICCKOTO U

B nporuecce ocBoeHust 00pa3oBaTeIbHON MPOrpaMMbl JaHHBIE KOMIIETEHIIUU, B TOM

YUCJIC HUX OTACIBHBIC KOMIIOHCHTHI, (I)OpMI/Ip}IIOTCH ITO2TAITHO B XOJE€ OCBOCHHIA

OoOyyYaromMUMuUCs AUCIHUIUIUH (MOJyJeil), TpakTUK B COOTBETCTBHUU C Y4€OHBIM

IJIAHOM U KaJICHAApHBIM rpadukoM yueOHOro mpolecca.

6.1.2. Onucanue nmoka3arejeil U KpUTepueB OLICHUBAHUS KOMIIETCHIIU,
(popMupyeMBbIX 10 UTOraM OCBOCHUS JUCUMILIMHBI (MOAYJISA), ONIMCAHUE LKA

OIl¢cHUBaHUA

ITokazarenem OLICHUBAaHUA KOMHCTGHHI/Iﬁ Ha pa3JIM4YHBIX OJTallaX HX

(bOpMI/IpOBaHI/IH ABJIACTCA JOCTHKCHUC O6y‘-IaIOI]_[I/IMI/IC$I IIAHUPYCMBIX PE3YyJILTATOB

0o0y4eHUs MO JUCUUILIUHE (MOJIYJIIO).

IToka3aTean

Kpurepun onennBanust

2

3

4

5

OIIK-1 - yMeHHe HCIT0JIb30BAaTH OCHOBHBIE 3AKOHbI €CTECTBEHHOHAYYHBIX JUCIHMILJINH B
npoeccCHOHAIBLHOM AeITeJIbHOCTH, IPUMEHATH METOAbI MATEMATHYECKOI0 AHAJIHU3A U
MOJAENTMPOBAHNS, TEOPETHUYECKOI0 U IKCIIEPUMEHTAIHHOI0 HCCJIEA0BAHUA

3HATH:

OCHOBHBIE 3aKOHBI
U TIOHSTHUS
¢bu3uKu
OCHOBHBIE
¢dusnueckue
METO/BI
HCCIIEIOBaHNUS

OOyuaromuiics
JIEMOHCTPUPYET
MOJTHOE
OTCYTCTBHE HJIH
HEIOCTATOYHOE
COOTBETCTBHE
CIIEAYIOIINX
3HAHMM:
OCHOBHBIX
3aKOHOB U
MOHATHH QUUKU
OCHOBHBIX
(uznyecKkux
METO/0B
WCCIIEIOBaHNUS

OOyuaromuiics
JEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE
CIICAYIOIINX
3HAHUH: OCHOBHBIX
3aKOHOB U
MOHATHH (QU3UKHY,
OCHOBHBIX
(usznyecKkux
METO/0B
HCCIIEIOBAHUSI.
Jomyckatorcst
3HAYHUTEIILHBIC
OIIIMOKH,
MPOSIBIISICTCS
HEIOCTaTOYHOCTh
3HAHWM, 110 PRy
IOKa3aTelIeH,
oOyJaromuiics

OOyuaromuiics
JEMOHCTPUPYET
4aCTHUYHOC
COOTBETCTBHE
CIIEAYIOIINX
3HAHUM:
OCHOBHBIX
3aKOHOB H
MOHATHH QUUKU
OCHOBHBIX
(uznyecKux
METO/0B
WCCIICIOBAHUS, HO
JOITYCKAIOTCSI
HE3HAYHUTEIHHBIC
OIIIMOKH,
HETOYHOCTH,
3aTPyTHCHHS MTPH
AHATU TUIECKUX
oreparmsx.

OOyuaromuiics
JEMOHCTPUPYET
MOJTHOE
COOTBETCTBHE
CIIEAYIOIINX
3HAHUM:
OCHOBHBIX
3aKOHOB U
MOHATHH QUUKU
OCHOBHBIX
(uznyecKkux
METO/0B
HCCIIeIOBaHuS,
CBOOOAHO
orepupyer
nproOpPEeTEHHBIMU
3HAHUSIMH.
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UCTIBITHIBAET
3HAYUTEIILHBIC
3aTpyIHEHHS IPU
ONEPHPOBAHUH
3HAHUSIMU U TIPU
UX TIEPEHOCE Ha
HOBBIE CUTYaIUH.

YMeThb:
MPUMEHSTh
3HAHUSI 10
¢dusnKe K
pELICHUIO
MPAKTHUCCKUX
3ajad,
HCTIONb30BaTh
MaTeMaTHYCCKUH
ammapar npu
BBIBOJIC
(uznyecKkux
3aKOHOB,
TTAHUPOBATH U
BBIMOJTHATh
yaeOHoe
9KCIEPHUMEHTAIIBH
oeu
TEOPETHYECKOE
UCCIICIOBaHUE
(uznyecKkux
SIBJICHUM

OOyuaromuiicst He
yMEET WU B
HEJI0OCTaTOYHOU
CTEIICHU YMeeT
MPUMEHSTh
3HAHUSI 10
¢dusuKe K
PEIICHUIO
MPAaKTHUCCKUX
3ajad,
HCTIONb30BaTh
MaTeMaTHYCCKUH
ammapar npu
BEIBOJIE
(uznyecKux
3aKOHOB,
MTAHUPOBATH U
BBIMOJTHATh
yaeOHoe
9KCIEPHUMEHTAIIBH
oeH
TEOPETUIECKOE
WCCJIC/IOBAaHUC
(uznyecKux
SIBJICHUM

OOyuaromuiics
JIEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE
CJICTYFOIIUX
YMEHUI:
MPUMEHSAThH 3HAHUS
o pusuke K
PELIEeHHUIO
MPaKTHYECKUX
3aad,
WCIIOJIb30BATh
MaTeMaTHYECKUI
anmapar npu
BEBIBO/JIE
(usznyecKkux
3aKOHOB,
TJIAHUPOBAThH U
BBITIOTHSTh
yaeOHoe
AKCIIEPUMEHTAITEH
oe
TEOpPETUYECKOe
WCCJIC/IOBAHUC
(uznyecKkux
SIBJICHUM.
HomyckaroTcs
3HAYUTEIHLHBIC
OIIIMOKH,
MPOSIBISETCS
HEJ0CTAaTOYHOCTh
YMEHHH, N0 pAny
IOKa3aTelIeH,
oOyJaronuiics
WCTIBITHIBACT
3HAYUTEIHLHBIC
3aTPyTHCHHS MTPH
OIePUPOBAHHUH
YMEHUSIMH TIPH UX
nepeHoce Ha
HOBBIC CUTYAIIVH.

OOyuaromuiics
JEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
CIIEAYIOIINX
YMEHUI:
MPUMEHSTh
3HAHUSA 10
¢dusnKe K
PELIEeHHUIO
MPaKTHYECKUX
3amad,
WCTIONB30BaTh
MaTeMaTHYECKUI
anmapar npu
BBEIBOZIC
(uznyecKkux
3aKOHOB,
TJIAHUPOBAThH U
BBITIOTHSTh
yaeOHoe
AKCIIEPUMEHTAITEH
oeH
TEOpPETUYECKOe
HCCIIeIOBaHNE
(uznyecKkux
SIBJICHUM. YMeHUs
OCBOCHBI, HO
JIOITYCKAIOTCSI
HE3HAYHUTEIHHBIC
OIIIMOKH,
HETOYHOCTH,
3aTPyTHCHHS MTPH
AHATU TUYECKUX
oTeparmsix,
MIepeHoce YMEHUH
Ha HOBEIE,
HECTaHJIaPTHEIC
CUTYaIUH.

OOyuaromuiics
JEMOHCTPUPYET
MOJTHOE
COOTBETCTBHE
CIICAYIOIINX
YMEHUI:
MPUMEHSTh
3HAHUSA IO
¢dusuKe K
PELIEeHHUIO
MPaKTHYECKUX
3amad,
WCIIOJIb30BaTh
MaTeMaTHYECKUI
ammapar npu
BBEIBOZIC
(uznyecKux
3aKOHOB,
TJIAHUPOBAThH U
BBITIOTHSTh
yaeOHoe
AKCIIEPUMEHTATEH
oeH
TEOpPETUYECKOe
HCCIeIOBaHNE
(uznyecKkux
SIBJICHUM.
CBo0OoIHO
orepupyer
nproOpPEeTEHHBIMU
YMCHUSIMH,
MPUMEHSET UX B
CUTYaIUsIX
MOBBIIIICHHON
CIIO’KHOCTH.
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BJIAJETh: Obyuatomuiics He | OOyuaromuiics Obyuatomuiics O6yuaromuiics B
CHCTEMOH BJIaJieeT WU B BJIaJIc€T CUCTEMON | YaCTHYHO BIAAEET | MOJHOM 00BbeMe
TEOPETUUECKUX HEI0CTATOYHOM TEOPETUUECKUX CHCTEMOH BJIajeeT
3HAHUH 1O CTETICHH BJIaJieeT | 3HAHWU 10 TEOPETUUECKUX CHCTEMOH
¢dusuke, CHCTEMOH ¢dusuke, 3HAHUH 1O TEOPETUUECKUX
METOAOJIOTHEH U | TEOPETUUECKUX METOOJIOTHEH U ¢dusuke, 3HAaHUH 1O
METOoAaMHU 3HaHUH 1O METOoAaMHt METOoAoJIOTHEH U | (u3uKe,
¢u3nIecKoro ¢dusuke, ¢u3nIecKoro METOoAaMHU METOOJIOTHEH U
9KCIIEPUMEHTA, METOOJIOTHEH U | DKCTIEPUMEHTA, ¢u3nIecKoro METOoAaMHU
HaBBIKAMHU METolaMU HaBBIKAMH 9KCIIEPUMEHTA, ¢u3nIecKoro
pereHus ¢u3nIecKoro pereHus HaBBIKAMH 9KCIIEPUMEHTA,
KOHKPETHBIX 9KCIIEPUMEHTA, KOHKPETHBIX 33/1a4 | PeLIeHUs HaBBIKAMHU
3aj1a4 U3 pa3sHbIX | HaBBIKAMH U3 Pa3HBIX KOHKPETHBIX pereHus
obnacteld GU3UKHN | pPeLIeHUs obnacteld GU3UKN | 33734 U3 Pa3HbIX | KOHKPETHBIX
Ha YPOBHE, KOHKPETHBIX Ha YpOBHE, obnactelt GU3UKKM | 3a7a4 U3 Pa3HbIX
COOTBETCTBYIOILIE | 3a7lay U3 Pa3HbIX | COOTBETCTBYIOIIEM | Ha YPOBHE, obnactelt pU3NKH
M TpeOOBaHUSAM obnacteld pU3UKN | TpeOOBaHHAM COOTBETCTBYIOILIE | Ha YPOBHE,
obmenpodeccnon | Ha ypOBHE, obmmenpodeccuon | M TpeOOBaHHSIM COOTBETCTBYIOIIIC
IbHOU COOTBETCTBYIOIIE | IbHOU obmenpodeccrod | M TpeOOBaHUSIM
MOJArOTOBKH M TpeOOBaHUAM MOJTOTOBKH JIbHOU obmenpodeccrnon
OakasaBpa 1o obmenpodeccron | HGakanaBpa 1o MOATOTOBKU aNbHON
HAaIpaBJICHHUIO AITBHOM HaTpaBJICHUIO B OakasaBpa 1o MOJTrOTOBKH
MOJATrOTOBKH HETIOJTHOM HarpaBJICHHIO, OakasaBpa 1o
OakasaBpa 1o o0beme, HaBBIKA OCBOCHBI, | HANpPaBJICHUIO,
HarpaBJICHHUIO JIOITYCKAIOTCSI HO JOMYCKaloTcs | CBOOOJHO
3HAYHUTEIILHBIC HE3HAYUTEbHbIE | MPUMEHSET
omuoKH, omuoKH, MOJTyYEHHBIE
MPOSIBIISIETCS HETOYHOCTH, HaBBIKH B
HEIOCTATOYHOCTh | 3aTPyJHEHHS IPU | CUTYalHsAX
BIIaJICHUS AHATTMTUIECKUX MOBBIILICHHOM
HaBBIKAMH T10 oTepanusix, CIIO’KHOCTH.
psimy mokasartenel, | mepeHoce yMEeHUi
Ob6yuatomuiics Ha HOBBIE,
UCTIBITHIBAET HECTaHAapTHBIE
3HAYHUTEIILHBIC CUTYyaLuH.
3aTpyIHEHHS IPU
MPUMEHEHUHT
HaBBIKOB B HOBBIX
CUTYyalLUsX.
HIxajbl OLl€CHUBAaHUHA PpeE3yJabTaToOB HpOMe)I(yTO‘IHOﬁ arreCraluu M HX
OoInmucaHue:

Dopma npomedrcymouHol ammecmayuu: 3a4emn.

[IpomexyTouHas aTTecTanusa o0ydaronuxcs B popme 3au€Ta NpOBOJUTCS 1O
pe3yiibTaTaM BBINIOJIHEHUSI BCEX BHUJOB Yy4eOHOU pabOThl, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM MO JAaHHOW IUCHUIUIMHE (MOJYJIIO), MPU 3TOM YUUTHIBAIOTCS
pe3yJIbTaThl TEKYILETrO KOHTPOJS YCIEBAEMOCTH B TeueHHE cemecTtpa. OreHka
CTEMEHU JTOCTUXKEHUSI O0yHarOMMHUCS TUIAHUPYEMBIX PE3yJIhTaTOB OOYUYEHHS MO
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TUCIUIUTHE (MOYJF0) TPOBOJIUTCS TPETojaBareiieM, BEAyIIUM 3aHSITHS TI0
TUCITUTUTHHE (MOJIYITIO) METOJOM IKCIIEPTHOM OTleHKH. [10 uToram mpomMeKyTOqHOU
aTTECTAINH 10 AUCIUIUIMHE (MOJYIIO) BBICTABIISIETCS OIEHKA «3aUTEHOY» WM «HE
3aUTEHOY.

K npomesxcymounoti ammecmayuu OONYyCKAOmcs mMoOAbKO CMYyOeHmbl,
8bINONHUGWIUE BCe QUObl YYeOHOU pabomobl, npedycMoOmpenHvle paboueil
npoepammou no oucyuniure « Qu3uxka 6 npou3800CMEEHHbIX U MeXHOI02ULeCKUX
npoyeccaxy (YCnewHo 8blNOIHUGUUE U 3aUUMUBLULIUE 8Ce 1aDOPpamopHble pabombl)

HIxana
Onucanue
OLICHUBAHUSA

BrinonHeHs! Bee BUBI yueOHOM paboThI, IPeAyCMOTPEHHBIE yUEeOHBIM IJIAHOM.
CTyneHT JEMOHCTPUpPYET COOTBETCTBUE 3HAHWH, YMEHMH, HaBBIKOB
NPUBEJCHHBIM B TaONMUIAX [OKa3aTeJei, omepupyer NpUOOPETCHHBIMU
3auTeHo 3HAHUSAMHU, YMEHUSIMHU, HaBBIKAMM, IIPUMEHSIET UX B CUTyalUsAX IOBBIIIEHHON
cioxkHoctu. IIpu 3ToM MOryT OBITH IOMYyIIEHBl HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUS IPU aHAIUTUYECKUX OIEpaLUiX, IEPEHOCE 3HAHUHN
Y YMEHUH Ha HOBBIC, HECTAHIAPTHBIE CUTYALUU.

He Bbimonnen onuH mnm Oosiee BUAOB y4eOHON pabOThI, MPEAyCMOTPEHHBIX
yueOHbIM 1m1aHoM. CTYZEHT JeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUH,
0 YMEHUH, HaBBIKOB IMPHUBEJCHHBIM B TaONHUIAX IOKa3aTeJei, OMyCKaroTCs
© 3RO s aunrenbhbie OLIMOKH, TPOSIBIIICTCSI OTCYTCTBUE 3HAHUN, YMEHUN, HABBIKOB
0 psiAy ToKa3aTesei, CTYIeHT UCIIBIThIBAET 3HAUUTEIbHbIC 3aTPYTHEHUS TIPH

OINCPHUPOBAHUHN 3HAHUAMHA U YMCHUSAMMU IPU UX NICPCHOCC HA HOBBLIC CUTYyallHU.

Dopma npomercymouHol ammecmayuu: IK3ameH.

[TpomexxyTouHas arTecTanus 00ydJarImuxcs B popMe dK3aMeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBITIOJTHEHHUS BCEX BHUIIOB y4eOHOU pabOThI, MPEIyCMOTPEHHBIX
y4eOHBIM IIAHOM IO JAaHHOW AWCIUIUIMHE (MOIYJIO), TIPU 3TOM YYUTBHIBAIOTCS
pe3ynbTaThl TEKYIIET0 KOHTPOJS YCIEBaeMOCTH B TedeHHWe cemecTpa. OreHka
CTETICHU JTOCTHKEHUSI OOyYAIOMIMMHUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOYYECHHS II0
TUCIUIUTHE (MOYJF0) TPOBOJIUTCS TPETojaBaresieM, BEAYIIAM 3aHITHS TIO0
TUCITUTUTHHE (MOJIYITIO) METOJOM IKCIIEPTHOM OTleHKH. [10 uToram mpomMeKyTOqHOU
aTTeCTalliy 10 JAWCIUIUIMHE (MOMYJIO) BBICTABIISICTCS OIEHKA «OTIUIHOY,
«XOPOIIIOY, KYIAOBICTBOPUTEIHHO» WIIH «HEYIOBIECTBOPUTEILHOY.

K npomesxcymounoti ammecmayuu O0ONyCKaomcs moaAbKO CMyOeHmbl,
8bINONHUGWUE BCe 6UObl YYebOHOU pabomobl, npedycMompenHvle paboueil
npoepammou no oucyuniure « Qusuxka 6 npou3800CMEEHHbIX U MeXHOI02ULeCKUX



15

npoyeccaxy (ycnewHo HAnucasuiue KOHMPOJIbHble pabdomvl, BbINOJHUBUIUE U
3auumusuiue 1abopamopHvie pabomol)

HlIkana oyenuganusn Onucanue

Buinonnenvt  6ce 6udvt  yuebnoii pabomovl, npedycmMompeHHble
yueoHvim  naanom. CmyoeHm OeMOHCmpuUpyem CcOOmeemcmaue
3HAHULL, YMEeHUll, HABbIKO NPUBEOEHHBIM 8 MAOIUYAX noKasameretl,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUIMU, HABLIKAMLU,
npUMeHsiem ux 6 CUmyayusx nosvlueHHou cioxcuocmu. Ipu smom
Mo2ym Ovblmb OONYWeHbl He3HaAYUumenbHvle OWUOKU, HEeMOYHOCHU,
3ampyoOHeHUs. NPU AHATUMUYECKUX ONepayusx, nepeHoce 3HaHUull u
VMeHUL Ha HOBble, HeCMAHOAPMHbLEe CUMYAYUU.

Omauuno

Boinonnenvt  6ce  6uodbt  yuebnou pabomvl, npedycmMompeHHvie
yuebnoim  niawom.  Cmydewm — OeMOHCmMpupyem  HEenoHoe,
Xopouwio npasuibHoe  COOMGEMCmeue  3HAHUUl,  YMEHUll,  HABbIKOG
NpUBEOeHHbIM 8 madIuyax noxazamenetl, b0 eciu npu SMom ObLIU
oonywenvl 2-3 HecyujecmeenHble OuUOKU.

Buvinonnenvt 6ce  6uodvt  yuebHOU pabomvl, npedycMompeHHbie
yuebnvim naamom. Cmyoewm OeMOHCmMpuUpyem cooOmeemcmaeue
Yooeremeopumenvno | 3nanuil, 8 KOMOPOM Oceeujena OCHOBHAs, HAUbONee BANCHAS YACTb
mamepuand, HoO NpU dSMOM OONYWeHAd 0OHA 3HAYUMENbHAA OWUOKA
UIU HEMOYHOCMb.

He evinonnen oodun unu Oonee 6u008 yuebOHOU pabomul,
npedycmompenHovix yueOnvim nianom. Cmyoewm OemoHcmpupyem
HenoiHoe cCOOmgemcmeue 3HAHull, YMeHUll, Ha8bIKO8 NPUBEOCHHBIM 6
mabauyax noxazamenet, OONYCKAIOMCs 3HAYUMeNbHble OWUOKU,
NPOAGIAEMCsT OMCYMCMEUe 3HAHUL, YMEHUll, HABbIKO8 NO psoy
nokazameinet, CmyOeHm UCNbIMblIBaem 3HAYUMenbHble 3ampyOHeHUs]
npu ONepUPOBaAHUU 3HAHUAMU U YMEHUSMU NPU UX NEPEHOCE HA HOBble

Heyooenemsopumenwvho

cumyayuu.

@DoH/ OILICHOYHBIX CPEACTB MPEJCTABICH B MPUIOKEHUAX | um 2 Kk paboueit
MporpamMMme.

7. YueOHO-MeTOaAu4YeCKOe 1 I/IH(l)OpMaIII/IOHHOC o0ecrneueHue
AUCHUIIJINHBI.

a) OCHOBHAs JUTepaTrypa:
1. T.U.Tpodumosna, «Kypc ¢puzukmny», 2012.
2. A.I'.'Yeptos, A.A.BopoOnéB, «3amaunuk no ¢usuke», 2008.
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0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

1. H.I1.Kanamnukos, M.A.CmonasipeB «OcHoBbl pusuku» Tom 1, 2003, 96C
«M3parenscTBO Jlanb»

2. H.K.Tacuukos, C.B. KonsuioB, M.B. Kopsituko, C.U. CorocToBa «MexaHnka
1. IIpaktuxym» 2019, Mocnonurex

3. C.H. CoroctoBa, M.B. Kopstuko, C.B. Konsuios, H.K. 'acHukoB «Mexanunka
2. IIpaktuxym» 2019, Mocnonurex

4. B.B. Huxeroponos, H.M. Ky3nenosa, JI.B. BoikoBa «9neKkTpoMarueTusm.
JlaGopartopusiil npaktukyM. Yacts 1» 2019, Mocnonurex

5. N.A. Kapnos, A.A. Conun, K.M. Epoxun, A.}O. My3bruka «Onruka, 4actb
1. IIpaktuxym» 2019, Mocnonurex

6. JI.B. Bonkoa, W.A.Kapnos, A.IO.My3suka «OnTtuka, d4acte 2.
[IpakTuxkym» 2019, Mocnonurex

B) MPOrpaMMHoOe ofecrevyeHue 1 HHTEPHeT-pPecypcChl:

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

8. MarepuajJbHO-TEXHHYECKOE O0ecneuyeHue 1 CIUNJINHBI.

eCrienain3upoBaHHas yuyeOHas sabopatopust kadeapsr «Duszukay 10
mexanuke: Ayn. 11K 332, ocHamieHHasi, B TOM 4YHCIE, UCMOJb3YEMBIMU B JAHHOU
paboueil mnporpamme a0OpaTOpHBIMU ycTaHOBKaMu: «M3MepeHue 0a30BbIX
BEJIUYUHY, «3yuenue OAJTUCTUYECKOTO MasITHUKAY, «3yuenue
MaTeMaTU4YECKOro MasiTHUKay, «OnpeneieHre MOMEHTa HHEPLIUK.

eCrienain3upoBaHHas yuyeOHas sabopatopusi kadeapsr «Duszukay 10
anektpomarnerusmy: aya. [IK 331, ocHamenHas, B TOM 4ucie, UCIOJIb3yEMBIMU B
JTaHHOM paboyelt mporpamMme J1abopaTOPHBIMU yCTaHOBKaMu: «3ydyeHne MocToBOM
cxembl», «/M3MepeHre COCTaBISIONIMX MArHUTHOTO TOS 3eMJIM  METOJIOM
HaJI0X)KEHUsl BHEIIIHETO MoJish», «V3Mepenue cuibl, AeMCTBYIONIEH Ha MPOBOJHUK C
TOKOM MAarHUTHOM moJie», «/3yueHue moBeeHUs] paMKA C TOKOM B MarHUTHOM
TOJIEY.

eCrienain3upoBaHHas y4yeOHas saboparopusi kadeapsr «Duszukay 10
ontuke: ayn. IIK 333, ocHamieHHas, B TOM 4YHMCJE, UCIOJIb3YEMBIMU B JAHHOU
paboueit mporpamme JiabopaTopHbIMH ycTaHOBKamu: «M3mepeHnue ckopoctu
cBeTay, «M3ydenue saBieHuss uHTEppepeHnu Ha outpuszme u ouzepkaie Openens»,
«3akoH Mamtocay, «Jludpakius cBeTa Ha 1IN,

9. MeToanuyeckne peKOMEHAAMHU [JIS 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 Ja00opaTopHO#l paboTe, BBHIOIHUTD Ja00paTOPHYIO padboTy 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 3aa1aun pakTUYeCKd He HavaTo; 3 — pelleHue Haydarto,
HaIKCaHbl MPABWIbHBIE UCXOHBIE (POPMYJIBI, HO OTCYTCTBYIOT BBIBOJIBI U3 HUX; 4 —
pelIeHnuEe €CThb, HO C HEAOYETaMH, HANpPUMEpP, MPHU HAIUYUU MPABUIBLHOTO
000CHOBAHHOTO OTBETA B OOIIEM BHUJE JOMYIIEHBI BHIYUCIUTEIbHbBIE OMUOKHU; 5 —
MOJIyY€H MPaBUJIbHBIA 000OCHOBAHHBIN YNCIEHHBIN OTBET.

YCTHBIN ONpOC MPOBOJUTCS HA JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHUSAX B
BHJIE TUCKYCCHUU 10 MpeJjiaraeMbIM BOIIPOCAM U SIBISIETCS UHTEPAKTUBHOU popMoi
npoBeaeHud 3aHATHSA. OH JOJKEH 3aHUMaTh He MeHee 30% BpeMeHHU JIEKIIMOHHBIX
3aHATUN 1 He MeHee 30% BpEMEHU CEMUHAPCKUX 3aHATHI. BOMpOCH! 71 yCTHOTO
OIpoca JKEJIATENbHO JOBECTH O CTYJICHTOB 3apaHEE, /10 JIEKIIMOHHOTO M3J10KEHUS
Marepuana, TakK, 4YTOObl OHM CMOTJIA CaMOCTOSATENIbHO TMOATOTOBUTHCS K
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NpOBEACHUIO AucKyccuu. [Ipu OleHKe JEeKTOp IOJKEH YYHTHIBATh aKTUBHOCTD
CTYICHTOB M pe3yJbTaTUBHOCTh HX OTBeTOB. llocime Kaxmoil AuCKyccuu
OTIpe/eNsieTCsl TPYMNa CTYACHTOB, MOKA3aBIIMX HAWIYy4IIMK pe3ynpTaT. Kpome
ATOTO, YCTHBIM OMPOC MPOBOJUTCS MPU OMYCKE K JlabopaTopHoi padorte. B aTom
Cllydae pe3yJibTaT OLIEHUBAETCS MO JIBYXOa/IbHOM Imikaje: 3au€T-He3auyeT. Jlo Tex
1op, NMOKa He OyJIeT MOJyYeH 3a4€T, paboTa HE MOKET CUUTATHCS 3aLUIIEHHOM.
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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 yyeOHoit
paodoThl,
= BKJII0Yas
Ho & = & o
Me S | § g| caMocTosTelbHYI0 OpPMbI aTTECTAIUU
pa Paznen = | 5 padoTy CTYJACHTOB,
P
TeM O | = 8| wuTpymoeMKocTh B
yacax
J |II/C | Jao |CPC|3JIP| T | P [ KP|YO| D | 3
BBenenue B pusnveckuii
JIa0OPATOPHBI NPAKTUKYM.
[Ipsimbie W KOCBEHHBIE (HU3HUECKHE
n3Mmepenusa. OO6paboTka pe3ynbTaToB
1 perz. Lop besy 1| 1-4 4 | 4 | + +
U3MEPEHU H HKCIIEPUMEHTAIbHBIC
MOTPEITHOCTU
Brinonnenue nabopaTopHOi padOTHI
«M3Mepennie 6a30BbIX BETUYMH




Kunematuka MmoCcTynaTeJbHOIro
ABHXKCHHUA

®usnueckuil BekTop. [lonsTue opra.
Teopusa otHOCUTENBbHOCTH ['anuies.
[TonmoxeHne u ero OTHOCUTEIBHOCT.
Tpaekropusi MaTepUaIbHOW TOYKH.
Conpukacaromasics IUIOCKOCTh U
COIPUKACAIOIIASICS OKPYXHOCTb.
DIJIEMEHTApHOE  TEPEMEIICHUE U
3JeMEHTapHbld  myTh.  CKOpOCTH
JIBW)KEHUSI U €€ OTHOCUTEIBHOCTD.
[TpuHIMI Cynepno3nLnu IBUKECHUM.
Yckopenue. KacarenpHoe u
HOpMaJIbHOE yCKOpeHud. JlekapToBa
cucrema KOOp/JHHAT.
KunemaTrnueckne 3aKOHBI IBUKECHUS.
[TocrynarenbHOE JIBUKECHHE
abconoTHO TBEpAOro Tena (ATT).

1-4

JAnHaMuka MOCTYNATEJIbHOI0
JABUKEHUSI

[Tonsitue  cumbl.  AOCOJIOTHOCTH
CWJIbl B KIIACCUYECKOM MEXAHUKE.
[ToHsiTHA  paBHOACHUCTBYIOIIEH U
COCTOSIHUSL TOKOS. IlepBhIil 3aKOH
Herorona. MHepuuanbHble CUCTEMBI
oTcuéta. Bropoit 3akoH HrroTOHa u
3aKOH  BceMupHOro - TATrOTEHHUS.
MmnyneCc ¥ 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 1abopaTopHOi paboThI
«M3ydeHne 0amIMcTUYECKOro
MasiTHUKa

5-8

Pabora u >Heprus B
NMOCTYNATEeJIbHOM IBHKCHUU
ITonsTue CHUJIOBOTO T1OJIA.
DOnemeHTapHas pabora m pabora Ha
KOHEUYHOM MepEMEIICHU.
MomHocts. KuHeTnueckass sHeprus
U 3aKOH €€ u3MEHeHus. Teopema
Kénwnra. IloTeHmuanbHbIE CHIIOBBIC
MOoJiss W TOTEHIMAJIbHASL HHEPIHS.
3aKOH U3MEHEHHUS IOTSHIMAJILHOMN
SHEPTUM. HenorenmuanbHbIe
CUJIOBBIC T1OJIA. Ilone CHUII
CONPOTUBIICHUS KaK puMep
HEMOTECHIIUAILHOIO CHJIOBOIO IIOJIS.
MexaHudeckast JHEPTUSA U 3aKOH €€
U3MCHCHUS. KoncepBatuBHbIie
CHCTEMBI.

7-10

Beinonnenne n1abopaTopHOil paboThI
«3yuenue MaTEMaTUIECKOTO
MAasiITHUKA»

9-12
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Kunemaruka BpalIATeJIbHOI'0
ABHKEHUS

DJIEMEHTApHBIM Yroa MOBOPOTa H
yrioBasg CKOpocTh. CBs3p MEXIY
3JIEMEHTApHBIM YIJIOM MOBOPOTa M
3JIEMEHTAPHBIM MEPEMENICHHUEM.
CBs3p MEXIy YIJIOBOM M JIMHEHHOMN
CKOPOCTSIMH. YTJIOBOE YCKOPEHHE.
KacarenbHoe 151 HOpPMaJIbHOE
YCKOPEHUS BO BpAaIlaTEIbHOM
JIBU)KCHUH. Bpamarensnoe
nemwkenne ATT. CoorHomreHue
MEXIY BpAIIATEIbHBIM 151
MOCTYIIATENbHBIM IBUKCHUSIMMU.

11-
12

JAnHaMuKa BpamarejJbHOr0
JABUKEHUSI

MOMEHT UMITyJIbCAa U MOMEHT CHIIBL.
3aKoH M3MECHCHUS MOMEHTA
MMITYJIbCA. OTHOCUTEIBHOCTH
MOMEHTa MMITYJIbCA. MowmeHT
MMIYyJbCa W YTJIOBas CKOPOCTb.
MomeHT VHEPIIUU. OcHoOBHOE
YpaBHEHHE TAHAMUKHU
BpamareabHoro BuwxkeHuss  ATT.
OceBbIe MOMEHTEI WHEPLUU
HEKOTOPBIX Tell. Teopema llItennepa.
Pabora u kuHeTHYeCKasi SHEPTrUs BO
BpalaTeIbHOM JIBUKCHUU.

13-
18
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[Ipeneccus. Amnanorus MEXKIY
MOCTYIATENbHBIM W BpallaTEeIIbHBIM
IBIDKEHUSIMHA.

Brinonnenue nadopaTopHoil pabOThI
«OnpeneneHne MOMEHTA UHEPLII

13-
18

Hroro o 1 cemecTpy:

18

HanpsizkéHHoCTh
JIEKTPOCTATHYECKOI0 MOJIfA
DIIEKTPUYECKHN 3apsi]] KAK UCTOYHUK
AJIEKTPOCTATUYECKOrO0 TOMNSA. 3aKOH
Kynona. [TpuHUIHMITBL
OJNM3KOJIEUCTBUS U NAIbHOJICUCTBUSI.
[TonsiTue dbuznyecKoro OJISL.
DIJIEKTPOCTATUYECKOE  MOJE€  KaK
YacTHBIN cllydail (PU3MYECKOro IMoJIsl.
MaremaTudeckue MoJisi Kak crnocod
ONMCAHUS HEMPEPBIBHO
pacupenenéHHoM MaTEpHUH.
Harmpsxk€HHOCTD KakK CHiI0Bas
XapaKTEPUCTHKA  BJIEKTPUYECKOTO
nons. IlpuHnun — cynepno3unuu
BJIEKTPUYECKUX noJjen B
NMPUMEHEHUM K  HANPsSHKEHHOCTH.
[Tone JTUTIOJISL. OcobenHnocTtu
CUJIOBBIX JIVMHUIN MOJIst
HAIPSIKEHHOCTH
aneKkTpocTaThuueckoro mois. IloTok
BEKTOpa HanpspKEHHOCTH. Teopema

1-4
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Octporpaackoro-I'aycca (OI') B
Bakyyme. [Ipumenenune teopemsr OI'
IS pacuéra HaNPSKEHHOCTHU
pacrpenenéHHbIX HCTOYHHUKOB.

10

Beinonnenne n1abopaTopHOi paboThI
«/3yuenue MOCTOBOM CXEMBD)

1-4

IToTeHUAJ 3JIEKTPOCTATUYECKOT 0
moJisi

I[ToTreHMaIbHOCTH
3JIEKTPOCTATUYECKOTO T10JIS.
[ToreHnmam kak »HepreTuyeckKas
XapaKTEPUCTHUKA
3JIEKTpOCcTaTUYEeCKOTO ToJst. CBsi3b
MEXIY HaNPsSHKEHHOCTHIO u
OOTCHIIUAIOM. [TpuaIHAT
CYIEPIIO3ULHNHN HIEKTPOCTATUUECKUX
MOJIEW B MPUMEHEHUU K MOTCHIHAIY.
Hanpsoxenue. Pabora
AJIEKTPOCTATUUECKUX CHII Ha
MepeMeIeHn TTPoOHOTO  3apsja.
DHEprusi CHCTEMBI 3aps0B.

5-6

11

BrimonHenue mabopatopHoit paboOThI
«3mepenune COCTAaBJIAIOIINX
MAardiuTHOTO MOs 3eMJIM METOIIOM
HaJIO)KEHHSI BHEIIHETO IOJIS

5-8

I[HC).]]CKTPI/IKI/I H NPOBOJHHUKH B
IJIIEKTPOCTATHKE

7-10
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Jnsnextpuueckas cpena.
[Tonspuzanus. Jusnextpuueckas
BOCOPUUMYMBOCTh. Teopema OI' B
TBJIEKTPUKE. JnanexTpuueckas
MPOHULIAEMOCTb. DIIEKTpUUYECKOE
cmemenne (unaykuus). I[lonsitue
AJIEKTPOCTATUYECKOTO MPOBOJHUKA.
Pacnipenenenne 3apsiga  mo  €ro

MMOBEPXHOCTH. DJeKTpuyecKas
€MKOCTb YEAUHEHHOI'O IPOBOJHUKA.
B3aumnas €MKOCThb JIBYX
MIPOBOJHUKOB. Konpaencaropsl.

9HCpFI/IH QJICKTPHUYICCKOI'O IIOJIA.

10

3aKOHBI MOCTOSIHHOT0 TOKA

Bektop mnotHocTr Toka. Cuna ToKa.
3akon Oma B nuddepeHnnanbHOMU
dbopme. VYaeapHOE COMPOTHUBIICHHUE
cpenpl. 3akoH Oma B MHTErpaIbHOU
dbopme. CompoTHBIEHHE YydacTKa
Henu.  DJEKTPOJBHXKYIIAsl  CHUJia
(BAC) yuactka. 3akon Jlxoymsi-
JleHma B  UHTErpaJlbHOM U B
nuddepenimanbHo hopMax.

11-
12

11

Brinonnenue nadbopaTopHoil pabOThI
«3mepeHne cuibl, JEUCTBYIONIEH HA
NPOBOJHUK C TOKOM MAarHUTHOM
0JIe»

9-12

26
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Marnerusm

MarauTHO€E noje U €ro BO3JAEUCTBUE
Ha JBWxymecs 3apsasl.  Cuna
Jlopenuia. MarHutHass HWHAYKIUSL.
Cuna Amnepa. MarouTHbIA MOMEHT
Y BO3JICHCTBUE HA HErO MAarHUTHOTO
1oJist. ICTOYHMKY MarHUTHOTO MOJIS.
3aKoH buo-Caapa-Jlannaca.
Marnutnsbii notok. Teopema OI' gyst
MarHuTHOrO moysi. Pabora cuutbl
Amnepa. 3aKOH TIOJHOTO TOKa H
¢uznueckas Tteopema CTokca B
BaKyyMe u B MarHeTHKeE.
Hanps>k€HHOCTP MAarHWTHOTO MOJIAL.
MarnutHass BOCHPHUUMMYMBOCTH U
MarHuTHas MIPOHUIIAEMOCTb.
JluHeiiHple MarHeTwku (oua- U
MapaMarHeTUKW) U  HEJIUHEWHbIN
MAarHeTUKHU (peppomarueTukn).
HamaranunBanue
(heppOMarHeTHKOB: KpuBast
HavaJIbHOMN HAaMarHM4YeHHOCTH,
npeaeiabHas U HeNpeelibHbIC METIN
ructepesuca. JKEcTkue U MsATKue
MAarHeTHKH.

13-
16

11

Brinonnenue nadopaTopHoi pabOThI
«3yuenue moOBEJEHUS pPaMKH C
TOKOM B MarHUTHOM IOJIE»

13-
18

27
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JJIEKTPOMATHUTHAS MHAYKIUA
3akon @apanes u npasuio JleHma.
BuxpeBoe anexkrpuyeckoe  molie.
CamMonHayKUus. [lepexoaHbie
MPOLIECCHI B DJIEKTPUYECKOM LEMHU.
DHEPrusi MArHUTHOTO MOJISI.

17-
18

Hroro o 2 cemecTpy:

18

18

18

54

13

YpasHenus MakcBesia
Juddepenimanbabie OTIepaATOPHI
TEOpUH TTOJIAL. HNuTerpanbHbie
TeopeMbl Teopun TnonA: laycca u
Crokca. [ToreHUManbHBIE 51
BUXPEBBIE BEKTOPHBIE TOJISL.
CBelleHNE NHTETPAIBHBIX YPABHCHUN
3JIEKTPOMAarHeTu3Ma K
mudpepeHIanbHbIM  YPABHEHUSIM
Makcgeiuta. TOk cMenieHus.

15

Brinonnenue nadbopaTopHoi pabOThI
«M3MepeHune CKOpOCTH CBETA»

1-4

14

Kone0anus

[Mapmonuueckue KoJieOaHus.
Huddepenuuanbaoe YpaBHEHHUE
rapMOHMYECKHX KoJIeOaHUW U €ro
oO1ee penieHue. BekropHoe
MpEICTaBICHUE rapMOHHUYECKHUX
byukiui. Mexannyeckue MasiTHUKHU.
NneanbHblii K0J1€0ATENBHBIN KOHTYP.

["apmonunyeckue KoJie0aHusI c

3-4

28



HSHEPreTUYECKOM  TOYKH  3PEHHS.
3aTyxaronime KoJieOaHus.
BrIiHyX1eHHBIE KOJIeOaHUsl.
Pezonanc ammuurynsl.  Pe3onanc
CKOPOCTU. AMIUIUTYZAA MOTJIOIIEHHUS
U aMIUIUTYJ1a JUCIIEPCHH.

15

BoJunbl

Bo3myiieHuss MEXaHMYECKOM CpEJIbl.
Bosnnosoe  ypaBHeHue.  BriBox
BOJIHOBOTO YPAaBHEHHUS U3 YPABHEHUN
Makcaenna. CaolicTBa
3JIEKTPOMArHUTHBIX BOJIH.
I'apmonuueckue BosHbl. PaszoBas
ckopocTh. [[muHa BOJIHBI. BonHOBOM
BEKTOpP. NHTEeHCUBHOCTD
FapMOHUYECKOM  BOJIHBL.  [lakeTsl
FapMOHHYECKHX BOJH. ['pynmoas
CKOpOCTh. JlJIMHa KOrepEeHTHOCTH.
BpeMms KOrepeHTHOCTH.

5-6

16

Brinonnenue nadbopaTopHoi pabOThI
«M3yuenue siBneHust unTepPepeHuu
Ha Ounpusme u ousepkaine Openens»

5-8

16

HNureppepenuus

SIBnenue uHTEpHEPEHIINH.
KorepeHTHbIE HCTOUHUKH.
Heo6xonumbie v 10CTaTOYHBIC
YCIIOBHSI KOTEPEHTHOCTHU
ncToyHuKOB. MHTepdepenms

7-10

29



chepudeckux BoiaH. ONTHYECKU
x0/1. YCcinoBus HHTEpPEPEHIIMOHHOTO
MaKCMMyMa U MUHUMYyMa. Y CIIOBUE
BpPEMEHHOM KorepeHTHOCTH. Cxema
IOnra. UaTtepdepeniiust B TOHKHUX
mwiénkax. Kosnsia HerotoHa.
IIpocTpaHcTBeHHAs] KOTEPEHTHOCT.

17

BrimonHenue nmabopatopHoil paboOThI
«Jlndpaknus cBeTa Ha IIEIN

9-14

17

Audppaxkuus

SBnenune nudpakiuu. [Ipuayn
I'rolirenca-®penens. 30HbI
Openens. [IpsamonnHenHOCTD
pacnpoCTpaHEHHUs CBETA B
onHOpoaHOM cpene. Hudpakius
®peHens Ha KPYTioM OTBEPCTHUM.
YcoBrUE TEOMETPUYECKOU ONTUKU.
Ycnosue nudpaxuuu Opaynrodepa.
Hudpakusa Opaynrodepa Ha mienu
1 Ha OJHOMEPHOU NU(PaKIIMOHHOM
pemétke. Judpakuns Opaynrodepa
Ha KpucTauiax. ¥Yciaoue Bynbda-
Bpoarra. Pa3pemaromias cnocoOHOCTh
Tu(paKIMOHHON PEIIETKH.
AJbTEepHATUBHOE MPUHLIUITY
I'toitrenca-®Openens onucaHue
nudpakuu: mapameTp TuPpaKinm.
Judpakus @paynrodepa

11-
14

30



cxongmuxcs BoJiH. Onucanue
mudpakiuu OpayHrodepa miockux
BOJIH C TTIOMOIIIBIO COOTHOIICHUS

HEOIPEAECIEHHOCTEM.

Hoaspusauus

[TortepeyHOCTH BOJIH 51
MOJISIPU3ALHNOHHBIE SBJICHUSL.
Juarpamma WHTEHCUBHOCTH.

Marpuia KOrepeHTHOCTA U CTEIEHb
KOT€PEHTHOCTH ocer. HopmanbHbie

KOOpJIUHATHI. [Tonmapu3zanus B
(ha30BO-HEKOTEPEHTHBIX BOJIHAX:
HETOJISPU30BAHHBIN CBET,;
18 IUIOCKOIIOJISIPU30BAHHBIN CBET; 3aKOH 15- 4 4 ]
Mamroca; YaCTUYHO 18
MOJIAPU30BAHHBIN CBeT.
[Monspuzanus B ¢dazoBo-
KOTEpEHTHBIX BOJIHAX: JieBasg U
npaBsast AIUITUNITUYECKAS
MOJISIPU3ALIUS; Kpyrosas
nossipuzanusi. ONTUYECKNU AKTUBHBIC
cpennl llonspuzanvoHHBIE METOIBI:
3aKOH bprocrepa; JIBOMHOE
JTYYENPETOMIICHHUE; TUXPOU3M.
13 Brinonnenue nadbopaTopHoi pabOThI 15- 4 4
«3akoH Mamntocay 18
Hroro mo 3 cemecTpy: 18 | 18 | 18 | 54
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3aBenyromuii kadeapoin «Duzrka»

/.M.Ctpexanuna/
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AHHOTAIUS MPOTrPAMMBI IUCHUILUIMHBI: «PHU3HKAa B MPOU3BOJACTBEHHBIX H
TE€XHOJIOTHYECKHUX MPOoLeccax»
IJIsl HanpasJieHus moarorosku 15.03.01,
npoduib: «MaIMHbI M TEXHOJOTHN 00Pa00OTKH MATEPHAJIOB JaBJIEHUEM))

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

K ocHOBHBIM mejisiM OCBOEHHUS AUCHUIUIMHBI «DHU3MKa B MPOU3BOJICTBEHHBIX U
TEXHOJIOTUYECKUX Mpolieccaxy CIAeayeT OTHECTH:
— @opMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI U COBPEMEHHOTO (PU3HYECKOIO
MBIIUICHUS;
— nOpuOOpeTEeHHE TMPAKTUYECKUX HaBBIKOB, HEOOXOIUMBIX MJIS HU3YUYCHHS
€CTEeCTBEHHOHAYYHBIX, 00111eTPO(hEeCCHOHANBHBIX U CTICIIUATBHBIX TUCIUIUINH
K ocHOBHBIM 3agauyaM OCBOCHHS TUCHUILUINHBI «Du3nKka B MPOU3BOJACTBEHHBIX U
TEXHOJIOTUYECKUX Mpolieccaxy CIAeayeT OTHECTH:
— W3yuenue obmieit puznku B 00bEMe, COOTBETCTBYIONIEM KBaTHM(pUKAIMK OakaiaBpa

2.MecTo aucHUILINHBI B cTpyKType OIT

Huctumuna «®u3nka B MNPOU3BOJACTBEHHBIX U TEXHOJOTHMUECKUX MPOIECCax)»
oTHOcUTCs K Oazomoi yactu (b1.1.) 6a3zoBoro mukina (b1) ocHoBHOM 0Opa3oBaTenbHOM
nporpammbl 0akanaspuata (OIT).

«®Du3rka B MPOU3BOJCTBEHHBIX M TEXHOJOTMYECKHX IPOIECCax» B3aMMOCBs3aHa
JIOTUYECKHU U COAEPIKATEIBHO-METOIUUECKH cO cienyromumu gucuumminaamu OOI1

B 6az0601i vacmu 6azoeozo yukna (b1.1.):

— Bricmias MmaTemMaTuka,;
—Teopernueckas MEXaHUKa,
— DJIEKTPOTEXHUYECKUE OCHOBBI MAIIMHOCTPOUTEIBHBIX TEXHOIOT U

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

— TexHonornyeckue MalmHbl U 000pyAOBaHuE il mojaydeHus uzgaenuii B OM/;

3.Tp€60BaHI/Iﬂ K pe3yJbTaTaM O0CBOCHUA NUCIUIIJINHBI

B pesynbprare nsydenus nucuuIuinibl «Ou3nka B MPOU3BOJICTBEHHBIX U TEXHOJIOTHYECKHUX
IIPOLIECCAX» CTYEHTHI JOJIKHBI:

3HATH:

— OCHOBHBIE 3aKOHBI ¥ TOHATUS (PUUKY;

— OCHOBHbIE (DU3UYECKUE METO/IbI UCCIIEI0BAHUS

yMeTh:

— IPUMEHSATH (PU3UUECKUE 3HAHMS K PEIICHUIO MPAKTUYECKUX 3a]a4;

— UCIIOJIb30BaTh MaTEMAaTUYECKUM alrapaT IpH BbIBOJE (PU3HUECKUX 3aKOHOB;

— IUIAHUPOBaTh M BBINOJHATH Y4Yye€OHOE HKCIEPUMEHTAIbHOE U TEOPETHYECKOE
UCCle10BaHNe PU3NYECKUX SBJICHUN
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BJIJI€Th:

— CHUCTEMOU TEOPETUUECKUX 3HAHUH 10 (PU3HKE;

— METOJOJIOTHEH U METOAaMH (PU3NIECKOTO IKCIIEPUMEHTA;

— HaBBIKAMHU PEMICHUS KOHKPETHBIX 3aJlad W3 pPa3HBIX oOyiacTeld (U3NKU Ha YPOBHE,
COOTBETCTBYIOIIEM TpeOOBaHUAM 00IIeNpOodheCCUOHATBHON MOATOTOBKU OakanaBpa.

4.00b€M IMCHUIIMHBI M BUBI Y4eOHOH padoThI

Buj yyeOHOM padoThI Bcero yacos Cemectp
O01mas Tpy10eMKOCTh 288 (8 3.e.) 1,2,3
AyIMTOpHBIE 3aHATHS 144 36,54,54
(Bcero)
B Tom unciie
JeKIUHU 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 npoekT 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 OBPA30BAHUA
«MOCKOBCKHU NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

Hanpasnenue noarorosku: 15.03.01
«MalmHOCTPOEHUEN

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

Bun npodeccuonanshoii nesrensaoctu: (B coorBerctBin ¢ ®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 OusneTa sl 5K3aMeHa, BOIIPOCHI ISl OATOTOBKH K 3K3aMeHy (J)

MRS

CocTaBuTeN:

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

Mocksa, 2022 ron



IHACITIOPT ®OHJA OHEHOYHbBIX CPEJACTB
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Tabmuna 1

du3zuka B IMPOU3BOJACTBCHHBLIX U TEXHOJOI'MYCCKHUX ITPoHECCAX
dI'OC BO 15.03.01 «MamuHOoCTpOCHHE»
B nporiecce 0cBOeHUsI JAHHOW AUCUUIUIMHBI CTYACHT (POPMHUPYET M JEMOHCTPUPYET CIEAYIOUIE 001enpodeccuoHaIbHble KOMIETEHINHU:
KOMIIETEHIINN IlepeyeHb KOMIIOHEHTOB TexHo0rus ®opma  |CTeneHM ypoBHeil 0CBOCHUS
NH- OdOPMYJIINPOB- (GopmMupoBanM  [0LEHOY  [KOMIETEHI UM
JEKC KA s HOT0
KOMIIETEHIIUIT  (CPEACTB
OIIK-1 |ymenue 3HaTh: IeKuus, YO ba30BbIil ypPOBEHb:
UCNOIL306aMb OCHOBHBIC 3aKOHBI M TIOHSATHS (PU3UKU U OCHOBHBIE |[camocTosiTenbH  (3JIP, BOCIIPOU3BOICTBO MOJTYYEHHBIX
ocHO6Hble  3aKOMbl  (PU3NYECKHE METO/bI UCCIIEJOBAHUSI. ast paboTa, KP, 3HAHUH B XOJI€ TEKYLIETO
ecmecmeeHHoOHayyn  |YMeThb: CEMHUHapCKHE 3, KOHTPOJISL M TPOMEKYTOUHOM
bIX  OuCYuUNIUH 6 [IPUMEHSTH 3HAHUS M0 (PU3UKE K PEIICHUIO BaHATHS, c aTTeCTalluu
npogheccuonanvroll  MPAKTUYECKUX 3a/1a4, UCTIONb30BaTh BBITTOJIHEHHUE IloBbIIEHHBIIi YPOBEHb:
OesmenbHoCmu, MaTeMaTHYECKUH anmapar Ipy BbIBOJIEC GU3NUYECKUX  [1Ta00paTOPHBIX YMmenue HECTaHAAPTHO
npuMeHsmb Memoobl  3aKOHOB, TUNIAHUPOBATDH U BBHITIOJIHATH yueOHOe pabot OTBEYAaTh HA IIOCTABJICHHbIC
\mMamemamuueckoeo  PKCIEPUMEHTAIIBHOE U TEOPETUUECKOE BOIIPOCHI
ananusa u uccrienoBaHue PU3NYECKHUX SBICHUM.
Wmooenuposanus, Baaners:
meopemuueckoeo U (CUCTEMOM TEOPETHMYECKMX 3HaHUM 1o (QU3MKe,
DKChnepumMeHmanbhoe METOAONOTHeH W MeToJaMu  (PU3UYECKOTo
0 uccredosanus HKCIEPUMEHTA, HABBIKAMU PEIICHUS KOHKPETHBIX
3ajad U3 pa3HbIX oOmacteil (u3MKM Ha YpOBHE,
COOTBETCTBYIOILIEM TpeOOBaHUAM
oO1enpodeccuoHaTbHOMN MOATOTOBKY OaKaiaBpa 1o
HAITDABICHNUTIO

**_ 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 xapakTepucTuKa OIEHOYHOTO CPEICTBA OHCHOYHOrO CPENCTBA
OLICHOYHOT'0 B ®OC
Kontponsnas |Cpenctso IIPOBEPKU MEHHUM  INPUMEHATH
p P POBEP Y P KoMIIeKT KOHTPOIBHBIX
1 pabota MOJyYCHHbIE  3HAHUS  JUIA  pEUIeHUs 33134 .
3aJJaHU TI0 BapUaHTaM
(K/P) OIIPEJIEIICHHOI'O THUIIA I10 TEME UJIN pa3leily
CpeIncTBO ~ KOHTpOJIS,  OpPraHM30BaHHOE  Kak
crienManbHas Oecena reaaroru4eckoro paboTHUKA C BOIMDOCHL 110
YCTHBIH onpoc |00y4aroUMMCHs Ha TEMBI, CBSI3aHHbBIE C U3y4yaeMOi P
2 g TeMam/pasziesiam
(YO) NMUCHUIUIMHOM, M pacCUUTAaHHOE Ha BbISICHEHUE
. JTUCLUUTUIAHBI
00beMa 3HAHUI 00y4YaroLIerocs Mo OnpeaeIeHHOMY
pazneiny, TeMe, mpobiemMe u T.11.
3 CpelncTBO MpPOBEPKHM YMEHMA W HaBBIKOB IIO
amuTa
1360 ?TO Hojf [ACTIOTB30BAHMIO nabopaTopHoro obopyznoBanust u | I[IpumepHBIE BOIIPOCHI
3 pg 6OTE . M3MEPUTENIBHBIX npubopoB, o0paboTke JUIS 3aLLUThI
(37P) HKCIEPUMEHTAIBHBIX JAHHBIX M MX CPaBHEHUIO C | Ja0OpaTOpHBIX paboT
TEOPETUYECKIMHU pacyeTaMu
CpeIcTBO MPOBEJCHUS MPOMEKYTOUHON aTTeCTalluN Bomnpocsr mis
4 3auer MO pe3yJibTaTaM BBIIOJHEHHUS BCEX BHUJOB Y4eOHOW | MOATOTOBKH K 3au€Ty,
3) paboThl B TEUYEHHWH CEMECTpa C MPOCTABICHUEM HPUMEPHI 3a4ETHBIX
OLIEHKHU «3aYTCHOY» WU «HE 3a4TEHO» OuseToB
CpencTBO MPOBEJCHUS MPOMEKYTOUHON aTTeCTalluU
N Bomnpocsr s
MO pe3yJbTaTaM BBIOJHEHHUS BCEX BHJIOB yueOHOI
MOJATOTOBKU K DK3aMEHY,
5 Dk3aMeH  [paboThl B TEYEHHWH CEMECTpa C MPOCTaBICHHEM HOHMEDEL
D) OLICHKU «OTJIMYHOY, «XOPOIIIOY, pHMEp
HK3aMEHaIMOHHBIX
((yI0BJIETBOPUTEIHLHO 17031 GIIICTOR

(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 meKywieco KOHmpoJis, npoeepArudasl CMenenb OC60EHUL KOMNENEHYUU
OIlIK-1

Tema ... Kunemamuka nocmynameilbH020 osudIceHUA

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

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

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

2 2
x(t)=1-143t+0,4¢°; y(t)=23+17t+0,5¢
X,y JaHbl B METPax,  — B CEKyHAaX.
Omnpenenure B MOMEHT BpeMEHM f=5 c: 1) KoopauHaThl Tejna; 2) MPOEKIMHU 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)=7,5+66t—1,7¢>

X,y DaHbl B METPaXx, f — B CEKYH/IaX.
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Omnpenenure B MOMEHT BpeMeHHU =34 c: 1) KoopAUHATHI Tea; 2) MPOEKIUU CKOPOCTHU Tena; 3)
IIPOEKIIMH YCKOpeHMs; 4) KacaTeabHOE YCKOpPEHHE; 5) HOpMalbHOE YCKOpEHHE; 6) pamuyc
KPUBHU3HBI TPACKTOPUH

BAPUAHT 4
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMepHOE IBUKEHHE Te€Jla ONMCBIBACTCS CIECAYIOIUMU 3aKOHAMU JBUKCHUS:

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

X,y JaHbl B METPax, { — B CEKyHAaX.

Omnpenenure B MOMEHT BpeMeHHU =10 c: 1) koopAuHATHI Tena; 2) NPOEKIUU CKOPOCTHU Tena; 3)
IIPOEKIIMH YCKOpeHMs; 4) KacaTeabHOE YCKOpPEHHE; 5) HOpMalbHOE YCKOpEHHE; 6) paauyc
KPUBHU3HBI TPACKTOPUH

Tema ... ﬂuuamuxa nocmynameilbH020 O0BUIICCHUS.

Bapmuanr 1

3a KaKkoe BpeMsl ¢ COCKOJIB3HET ¢ HAKIIOHHOM MJIOCKOCTH ATUHOM S C yTIIOM HakJIOHA [ TeJo,
€CJIM OHO JABM)KETCS PABHOMEPHO 110 HAKJIOHHOM IUIOCKOCTH € YIJIOM HakjioHa ¢? HauanbHas
CKOPOCTb T€Jla paBHA HYJIIO.

Bapmuanr 2

Ha HenoaBmXHBIH 1Iap HAIETaeT O CKOPOCTHIO Vo IIap, Macca KOTOPOTro B N pa3 00JIbIIE MACCHI
HENOJBWXHOTO 1apa. Hailaure cOOTHOIIEHNE CKOPOCTEN IIAPOB MOCIIE YIIPYroro HEHTPAIBHOTO
yznapa kK ckopoctu V.

Bapuant 3

Jlensinas ropka coctaBisieT ¢ ropu3oHTOM yroi = 10°. I1o He#l myckaroT BBEpX KaMEHb, KOTOPBIH
MOJHSBIINCH Ha HEKOTOPYIO BBICOTY, COCKalb3bIBaeT IO TOMY >ke MyTH BHHU3. Kakos
KO3 QHUIMEHT TPEeHHUs L, €CTIH BpeMsl CITycKa B 7 = 2 pa3a 0oJIbllle BpeMeHH MnoabEma?

Bapmuanr 4

K uutn noasemena rups. Eciiv mogHuMaTh 3Ty THPIO ¢ YCKOPEHHEM a1 = 2 M/C?, TO HATSDKEHHE
HUTU OyAeT BJBOE MEHbBILE TOTO HAINPSDKEHMs, MPU KOTOPOM HUTH paspeiBaercd. C KakuMm
YCKOPEHHEM a2 HaJl0 IOJHUMATh 3Ty THPIO, YTOOBI HUTh Pa30pBajiach.

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

Omnpenenure MrHOBEHHYIO MOILIHOCTb, Pa3BUBAEMYIO CHIION F= 2]‘+3k (H), xoTopas

JEHCTBYET HA MAaTEPUAJIBHYIO TOUKY, JIBIKYIIYIOCS CO CKOPOCTBIO :1,5;—4}: (m/c).

Bapmuanr 2

JIBa rpy3a, Macchl KOTOPBIX OTHOCATCA Kak 1:4, CO€AMHEHBI CHKATOW MPY>KMHOW M JIeKaT HA
TOPU30HTAJILHON NOBEPXHOCTU CTOoJIa. IIpu pacnpsMileHHH INpYXKWHBI I'Py3 MEHBIIEH MacChl
nojryyaeT KuHeTnueckyto sHepruio 40 Jx. Uemy npu 3ToM OblIa paBHA MOTEHIMATIbHAS SHEPT
C)KaTOM MPY>KUHBI?

Bapuant 3
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[Tyns maccoit 10r, nersmas ropu3oHTaNbHO cO ckopocThio 200 M/c, TomasaeT B JAE€PEBSIHHBIN
OpYCOK Maccoi 5 Kr, JIe)Kaliil Ha CTOJIe U YAEPKUBAEMBIN MPYKUHOH € jKeCcTKOCThIO 2 KH/M .
Yemy paBHa MakcuMalibHas fedopmanus npyxuusl? TpeHue He yUUThIBATS.

Bapmuanr 4

Pabora Bcex cuil, JeMCTBYIOIMX HA Tejla CUCTEMBI, IIPH MEPEX0ie U3 MEPBOr0 MEXaHHYECKOTO
COCTOSIHUSI BO BTOpoe okazanachk paBHOU 123 JIx. IIpu 3ToM paboTa mOTEHIMANBHBIX CUJI ObLIa
paBHa 300 JIx, a pabora AMCCHIATHBHBIX CHJI OKaszajach paBHou -13,8 JIx. Ha ckombko
MU3MEHUJIACh KHHETUUYECKAsl SHEPTUSI CUCTEMBI?

Tema ... /[lunamuka epawiamensbHo20 08UNHCEHUSL.

Bapmuanr 1

MaxoBHK BpaIl[aeTcs 110 3aKOHY, BeIpaXkaeMoMy ypaBHeHHeM O=A+Bt+Ct?, rie
A=2pan, B=16 pan/c, C=-2pan/c’>. MOMEHT MHEpPIMK MaxOBHKa paBeH S0kr-m2, Haiith MoMeHT
CUJI, IEUCTBYIOIIMX HA MAaXOBHK (BpalllatolI1il MOMEHT) B MOMEHT BpeMeHH t=1c.

Bapmuanr 2

CrutomHoOM HUIMHAP Maccoi m=4 Kr KaTUTCs 0€3 CKOJIBKEHHS [0 TOPU30HTAIbHON
noBepxHocTHU. JInHelHast CKOPOCTh OCH HWIIMHIpA paBHa 1 M/c. OnpeaenuTe NoIHyIo
KMHETUYECKYI0 SHEPTHUIO LIWIMHPA.

Bapuant 3

Ha nunueap, KOTOpsI MOXKET BPAILATHCS OKOJIO TOPU30HTAIBHON OCU, HAMOTAaHA HUTD.
K koHIy HUTH npuBsi3aH Tpy3uk Maccoit m=0.1 Kr, KOTOPBI MOXKET CBOOOTHO OITyCKAaThCH.
Cunrass MOMEHT HHEPLMHU IUIMHApa paBHbIM (.02 Kr-M2, OIIPENEIUTE YCKOPEHUE TPY3HKA.

Bapmuanr 4

J1Ba mapuka maccamu m=10 T cKkperuieHbl TOHKUM HEBECOMBIM CTePKHEM JUTHHON /=20cM.
Omnpenenure MOMEHT MHEPUUH [ CUCTEMbl OTHOCUTEIBHO OCH, MEPIEHAUKYIISIPHON CTEPKHIO U
IIPOXOJAIIEH Yepe3 TOUKY CTEPKHS, AETAIIEH ero JJIMHY B OTHOLIEHUH 1:2.

Tema ...Hanpascénnocmos, nomenyuan.
Bapmuanr 1

OnekTpuyeckoe mosie 00pa3oBaHO PaBHOMEPHO 3apsDKEHHBIM AMCKOM paauyca 2 M C
MOBEPXHOCTHOM IIOTHOCTHIO 3apsaa 4 MkKi/cm?. Onpenenuth Kakyl CKOPOCTb IOJTYYHT
NEPBOHAYAIBHO HEMOABIKHBIH AJIEKTPOH, IPUOIIKASICh K JUCKY IO €0 OCH OT PACCTOSIHUSA 4 MM
10 paccTosHUS | MM JI0 IIEHTpa JUCKa.

Bapmuanr 2

[ToTeHmuan 31eKTPOCTATUYECKOTO 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
OnpeﬂeJme HAIMps>KCHHOCTL, CO3JJaHHYH0 PABHOMCPHO 3apAKCHHBIM TOHKHUM OIUCKOM

paauyca 2 M, 3aps Kotoporo paseH 3 HKII, Ha ero ocu Ha pacCTOSIHMM 1 MM OT LIEHTpa JKCKa.

Bapmuanr 4
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Tpu ToueuHbIX OAMHAKOBBIX 3apsAaa BenuunHon | HKu1 HaunHaroT ABUTraThCs 1OA
JEMCTBUEM CHUJI B3aUMHOI'O OTTAJIKMBAHUS U3 BEPLIMH MPABUIBLHOTO TPEYTOJIbHUKA CO CTOPOHOM
10 cM. OnpesieNuTh UX IPEAEIbHYI0 CKOPOCTh, €CIIM MAcca KaxI01 YacTuisl paBHa 1076 r.

Tema ...3aK0HbI NOCMOAHHO20 MOKA.

Bapmuanr 1
BbluMcnuTh NOrpenIHOCTh, BO3HUKAIOLIYI0 IMPU H3MEPEHMHM CONPOTHBIEHHA R C
IIOMOULIBI0 CXEMBbI, yKa3aHHOM Ha pucyHke. ComnpotuBieHue ammepmerpa R4 = 1 MOwm,

conpotuBieHue BosubT™MeTpa Ry = 1 kOwm. Ilokasanus BosmbTMerpa Uy = 5 B. Ilokazanus
amnepmerpa 4 = 5 mA.

V |
— R

Bapuanr 2

Cwuiia Toka [B TIPOBOJIHUKE MEHSETCS BO BPEMEHHM 10 3aKOHY [=3+8#; rie IBbIpakeHo B
amnepax, t- B cekyHaax. Kakoe KoiauuecTBO 3ieKkTpuuecTBa (JUPOXOAMT Yepe3 IMOINEpedHOe
CEUeHNe IPOBOIHUKA 3a BpeMs OT f,=3c not,=5c? .

Bapuant 3

OneKTpoABUTaTENb MUTAETCS OT CETH ¢ HanpsbkeHneM U=24 B. Uemy paBHa MOIIHOCTh
Ha BaJly JIBUraTellsl IpU MPOTEKaHUU 110 ero 0OMOTKE TOKa /=8 A, eciii u3BEeCTHO, UYTO NpHU
IIOJIHOM 3aTOPMa)KMUBAHUHU SIKOPS 1O LENH UIeT ToK /p=16 A?

Bapmuanr 4

Onpenenuts JUIMHY @POBOJIOKHM, JUaMeTp KoTopoil paseH 0,25 MM, yaenbHoe
conpotuBiieHre 50 HOM-M, HEOOXOIUMYIO JUIsI M3TOTOBJICHUS HarpeBaTelss ¢ MaKCUMalbHOU
MOIIHOCTbIO, €CJIM BHYTPEHHEE COIPOTUBIIEHNE UCTOYHUKA TOKa paBHO 1 Om.

Tema ... Maznemusm

Bapmuanr 1

IIporon, mpomenmuii yckopsitomtyto pazHocts noreHuuanos U = 300 B, Bieren B ogHOpOHOE
Mar"HuTHoe nosjie ¢ uaaykuue B = 0,4 Ti n Hayan ABUraThCs O OKPYKHOCTU. Bprunciuts ee

pamuyc. (3apsa nporona 1,6%1071° K, macca nporona 1,67*10727 kr) MaruutHast I0OCTOSIHHAsI

wo=4r*107 T'u/m.

Bapmuanr 2
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B marnutHoe nosne ¢ unaykuueit 20 MxTi yeranosuim o yriaom 60° K CHITOBBIM IMHHUAM BUTOK
paauycom 10 cm u myctunm o Hemy Tok 10 A. Haiitu MexaHW4YeCKUI MOMEHT, NEHCTBYIOINI Ha
BUTOK.

Bapuant 3

JIBa JUIMHHBIX NapajuIeNIbHBIX IPOBOJA HAXOAATCA HA PACCTOSHUU I' = S5¢M OMH OT Japyroro. I1o
MPOBOJIaM TEKYT B OJHOM HampaBlieHUH oAuHakoBbie TokU [ = 30 A xaxxaeiif. Haiitu MaruutHyto
MHIYKUHUIO TIOJI B TOUKE, HAXOSAIICICS HAa paCCTOSIHUU 1 =4 CM OT OJJTHOTO MPOBOJIAa U I2 = 3 CM
ot apyroro. (uo=4n-10"T'n/m)

Bapmuanr 4

beckoHeyHO IMHHBIN TOHKUN MPOBOJHUK C TOKOM I = 66 A umeeT u3rub B BHUAE KPYIJoOu
1ockoi netau paguycom R = 10 cm. OnpeaenuTs MarHUTHY0 HHIAYKIUIO MOJIS B LIEHTPE METIIH.
MaruuTtHas nocrostuaas po=4m-107 Tu/m.

Tema ... dnekmpomacHUmMHAA UHOYKYUA

Bapmuanr 1

BbluncnuTh MarHuTHYIO HEPTHUIO cosleHonAa, coaepskaniero 1000 BuTkoB. MarHUTHBIN NOTOK
yepes nonepeynoe ceuenue pasex 0,1 MB6. Cua Toka B ero oOMoTKe paBHa 1A.

Bapmuanr 2

I'opu3oHTanbHBINA CTEPKEHb AJMHOW 1 M Bpamaercs BOKPYI BEPTHKAJIBbHON OCH, MPOXOASIIEH
yepe3 OJMH U3 €ro KOHIOB, jaejast 2 006opoTa B cekyHay. Och BpallleHHUs NapajuiesibHa JTUHUSIM
MHIYKUAA OJHOPOJHOTO MAarHUTHOro noiid. HalTu pasHOCTh NMOTEHIUANIOB MEXIY KOHLAMH
CTEPXKHS, €CIIM UHIYKLUSA MarHuTHOro noist 50 mTo.

Bapuant 3
OnpenenuTs HHAYKTUBHOCTH COJICHOUIA, B KOTOPOM TOK 12 A co3naet notokocuemieHue 24 BoO,
a TaK)Ke YHEPTUI0 MAarHUTHOTO MOJIs COJIEHOUAA.

Bapmuanr 4

Konbuesoii kKoHTyp paaunycoM 10 cM nomelieH B 0IHOPOAHOE MAarHUTHOE T0J1€ ¢ HHAYKIuen 0,2
To. Jluauy MHIYKIMKA 008 cocTaBiistoT yroi 30° ¢ miockocThio KoHTypa. Onpenenurs cpeaHee
3HaueHne BennuuHbl OJIC WHAYKIUH, KOTOpash BO3HHKHET B KOHTYpE, €CIH HWHIYKIHS
MarHMTHOTI'O TOJIs1 YMEHbLIUTCS 10 HyJ1s 3a BpeMs 0,002 c.

Tema ... Konebanusa

Bapmuanr 1

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

Bapmuanr 2

[Tpu ycTaHOBHUBIIMXCS BBIHYXKICHHBIX KOJIEOAHUSAX B KOHTYPE C aKTHBHBIM CONPOTHUBIICHUEM |
KOM MHAYKTHBHOE COIPOTUBJIEHHE PaBHO 2 KOM M €MKOCTHOE COIIPOTUBIEHUEM paBHO 3 KOM.
AMInuTya noHykaaromero HanpsbkeHus pasHa 100 B. OnpenennTs aMminTy 1y MOTJIOLIEHMS,
aMIUTUTYAY AUCIEPCUH U CABUT (pa3 MEXIy MOHYkIAIOIIMM HaNpsHKEeHUEM U TOKOM B KOHTYpE.
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Bapuant 3

Onpenenuts MOIIHOCTb, MOIVIOIIAEMYK0 KOHTYPOM C aKTHBHBIM comnpoTuBieHHeM | kO,
MHAYKTUBHBIM COIIPOTUBIEHUEM 2 KOM M €MKOCTHBIM cONpOoTHUBIIEHNEM 3 KOM, €clli aMIUINTY1a
BHEIIHET0 HanpshkeHus pasHa 100 B.

Bapmuanr 4

JIBa TapMOHWYECKHX KojeOaHHs BIOJIb OJHOM NPSAMOH, NPOMCXOIAIIUX C OJMHAKOBOM
aMIUINTYI0M ¥ NIEPUOAOM, IIPU HAJIO)KEHUHU JPYT Ha Apyra Aajlu KojaeOaHue TOM jK€ aMILIUTY/IbI.
YemMy paBHa pa3HOCTH (pa3 CKIlaJbIBa€MbIX KOJICOAHUI?

Tema ... Boanwt

Bapmuanr 1

OnpenenuTts CpeIHIO MOITHOCTh TOYEUHOTO UCTOYHHUKA FTaPMOHNYECKON AIEKTPOMarHuTHOU
BOJIHBI, €CJIM Ha paccTostHuK 10° M OT HETO B KOCMHUYECKOM MPOCTPAHCTBE aMILIATYIa
HaNPsHKEHHOCTHU 3JIEKTPUYECKOT0 OIS BOJIHBI paBHa 10 B/m.

Bapmuanr 2

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

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

Bapuant 3

AMIIIUTYa HANPSKEHHOCTH MArHUTHOTO MOJI B IUNIOCKOM FapMOHUYECKOW AJIEKTPOMarHUTHOM
BOJIHE, JBUKYIIEHCA B KOCMHYECKOM MpOCTpaHcTBe, paBHa 10° A/M. ITIOCKOCTH aHTEHHBI
wiomanslo 100 M? OpUEHTHUpOBaHA MEPIEHIUKYJISIPHO JBWKEHUIO BOJHBL ONpenenuTh
MaKCUMaJIbHBIi M MUHUMAJIbHBIII MIHOBEHHBIE IOTOKM 3HEPIMM BOJHBI 4YEpe3 ILIOCKOCTb
AHTEHHBI, a TAK)KE KOJIMYECTBO IHEPTUH, NIPOLIEAIIEE YEPE3 INIOCKOCTh AHTEHHBI 3a 1 MUHYTY.

Bapmuanr 4

HmeroTcst 1Ba KICTOYHHUKA ITONIEPEYHBIX BOJH B CTPYHE, COBEPIIAIOLINE KOJIEOaHHs C OJJMHAKOBOM
gactotoil v=500 'l ¥ ¢ MOCTOSIHHBIM 1O BpeMEHHU cABHroM (a3 Ag=7/2. AMIUIUTYa OHOTO
paBHa 1 MM, BToporo — 2 MM. JIuHeiiHas mWIOTHOCTh CTPyHbI —1072 /M, CUIa HATS)KEHUS CTPYHBI
10 H. Onpenenuts aMIuIUTy 1y KOIeOaHU TOYKU CTPYHBI, OTCTOSIICH 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 oTBepcTUsMU 0,8 MM, pacCTOSHUE OT OTBEPCTHH 10
9KpaHa UHTepPEepeHIIMOHHON KapTHHBI — 2,5 M. Ha skpane BuIHBI 25 HHTEp(EPECHINOHHBIX
noJsioc. OnpenenuTs JUIMHY KOT€PEHTHOCTH UCTOYHHKA CBETA.

Bapmuanr 2
Ha MbutbHY0 TUIeHKY (K03 duument npenomiuenus 1,33) nanaer 6enbiii ceer o yriom 45°. Tlpu
KaKOi HauMEHbIIEH TOJIIIMHE TUICHKH OTPa)KCHHBIE JIy4d OyAyT OKpAIICHBI B JKEJITHINA 1[BET?

Bapuant 3
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Paccrosinne Mexay AByMs TOYEUHBIMM KOTE€PEHTHBIMHM HCTOYHMKAMU MOHOXPOMAaTHYECKOIO
ceera ¢ yactoroit 1,510 Ty paBHO 1 ¢M M PaBHO PacCTOSHHIO MEKITY HHTEP(HEPEHIMOHHBIMU
I10JIOCAMM Ha 3KpaHe, pacloj0KEHHOM MapajuIebHO MJIOCKOCTH UCTOYHUKOB, B CPEAHEN 4acTu
uHTEepEPEeHIIMOHHON KapTHHBI. HaliTH paccTossHUE OT HCTOYHHUKOB /10 SKPaHa, €CIIU U HCTOYHUKH
Y 3KpaH HaxOsATCs Mo/ BOJOH (KO3 GUIIMEHT MpeoMIICHHs BOABI paBeH 1,5)

Bapmuanr 4

Ha crexmstaubiif (n=1,5) KIHH € yTI0M =5’ HOpMaJIbHO NalaeT CBET ¢ AIMHOM BosHBI A=500 HM.
Onpenenuth UIMHY KOTEPEHTHOCTH MCTOYHHMKA CBETa, €CIM OT KPOMKH KJIMHa 1O OOpbIBa
UHTEepPEPEHIIMOHHON KapTHHBI yMeraeTcst 150 mosioc paBHOM TONIIHHBI

Tema ... luppaxyus

Bapmuanr 1

Ha xpyrayto auadparmy najgaet miaockas BosHa. CaMblii JambHU MAaKCUMYM HHTEHCHUBHOCTH
MPOILEINIETO CBETA Ha ONTUYECKON OCH CUCTEMbI OTCTOHT OT AMadparMbl Ha PaCCTOSIHUU 2 M.
Ha xakxom paccTossHuu OyIeT HaXOAUTHCS CaMbIi JalbHUI MUHUMYM?

Bapmuanr 2

JudpakimonHas pemerka umeer nepuona 25 MkM. JBe Onu3kue UIMHBI BOJIHBI JAIOT TJIaBHBIH
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 cm?

Bapuant 3

[Mepuon mudpakimonHoil pemerku paBeH 5 Mkm. [llupuna omguoit menu paBHa 0,1 MKM.
OnpenenuTh KOJIWYECTBO TIABHBIX TUPPAKITMOHHBIX MAKCUMYMOB, YMEIIAOIIUXCS MEXKAY IBYMS
TJIABHBIMU TUGPAKIIMOHHBIME MUHUMYMaMH HU3IIero mopsiaka. [lageHne cBera Ha IIIOCKOCTH
TUQPPAKITMOHHON PEIIeTKH HOPMAaIBHO.

Bapmuanr 4

Ha nudpakiipioHHyIo pemeTKy ¢ NepuoioM 25 MKM IOJT YIJIoM Tt/4 1agaeT MOHOXPOMaTHYECKHMA
1BeT ¢ AnuHOoN BosiHbI 700 HM. OnpenennTs yroj MeX1y HOPMAJIbIO K PEIIETKE U HaIlPaBJICHUEM
TJIABHOTO AU(PPaKIIMOHHOTO MaKCUMyMa 4-ro MopsiaKa.

Tema ... Honapuzayusn

Bapmuanr 1

OHpe,Z[GJII/ITI: BO CKOJIBKO pa3 UBMCHHUTCA MHTCHCUBHOCTDL CBCTA CO CTCIICHBIO MOJIAPU3alIUN
P=0,25 nocne npoxoxIeHUs Yepe3 NOoIAPU3aTOp, Ubs INIOCKOCTh MPOIYCKAHNUS OPUEHTUPOBaHA
K IJIOCKOCTH MaKCUMaJIbHON MHTEHCUBHOCTH CBETA MOJ yTIoM o= 7/0.

Bapmuanr 2
CrexJIssHHas IIacTHHA HaxXo4UuTCa B XUIKOCTH. Cser naaacT Ha IUIACTUHY oA YIJIIOM = w3 u
OTpaXKaeTcs MOJHOCTHIO MOIAPU30BaHHBIM. OTpeeuTh KOAPPHUIUEHT NPETOMICHUS KUIKOCTH.

Bapuant 3
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HMHTEHCUBHOCTh €CTECTBEHHOT'O CBETa IIOCIE IMMPOXOKACHUA YCPEC3 MOJAPU3ATOP U aHAJIN3aTOP

yMeHblaercs B 8 pas. OnpenenuTs yrojl @ MeXy INIOCKOCTSIMHU IIPOITyCKaHUs MOoJsipu3aTopa 1
aHaIM3aTopa.

Bapmuanr 4

[Ipu yrie miaoCKOCTH MPOMyCKaHUsl MOJSPU3ATOpPa OTHOCUTENIBHO IUIOCKOCTH MaKCHUMallbHOU
WHTECHCUBHOCTH TAJAIOIIET0 CBETa =77/3 WHTCHCHBHOCTH MPOIIEIIIETO CBETa OTHOCUTCS K
MHTEHCUBHOCTH MAJaronIero cBeta kKak 3 k 8. OmpenenuTs CTENeHb MOJSIPU3ALNKN 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 mpuumHa TOT0, 4TO Ha ABYX KOHI[AX HATSIHYTOW HUTH, IEPEKUHYTON yepe3 OIIOK,

CWJIbI HATSPKEHUS OJJUHAKOBBI?

KakoBa nmpuumHa TOro, 4ro yCKOpEHHUs JIBYX I'Dy30B, CBA3aHHBIX HUTBIO, IEPEKUHYTOMN
yepe3 010K, OJUHAKOBBI 110 MOJIYJIIO.

HenoaswxkHelid O6510K MojaBeHIeH K AUHaMoMeTpy. Uepe3 OJOK MepeKHHyTa HHUTh, Ha
KOHIIaX KOTOPOH 3aKperyieHbI 1Ba HEPAaBHBIX Ipy3a m 11 nm2. Yemy OyayT paBHBI TOKa3aHUS
JMHAMOMETPA, €CITU IPY3bl IPEIOCTAaBUTH 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
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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?

—

ChopmynupoBaTh rpaHHYHBIC YCIOBUS 15l BEKTOPHBIX MOJIEH DukE.
JlaTb onpeneneHue 3JIeKTPOCTaTUYECKOTO IIPOBOIHUKA.

Kak pacnpenenéH HeCKOMIIEHCUPOBAaHHBINA HECBSA3aHHBIN 3apsiz IO
JJIEKTPOCTATUYECKOMY ITPOBOJIHHUKY.

UYro Takoe anekTpruyeckas EMKOCTh YEAUHEHHOTO PpOoBOAHUKA? YeM oHa onpenenserca?
3anucarh MMEKTPOEMKOCTh YEAMHEHHOH cephl.

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

3anucarh BCE BBIPAXEHUS SHEPTUN YEIUHEHHOTO TPOBOJHHKA.

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
napajieabHoMy ?

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 CTOPOHHHE CUIIbI?

CdhopmynupoBats 3akoH Oma B tuddepenuunansroit hopme.

UTto Takoe CONpOTUBIICHHUE yYacTKa?
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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 MOIIHOCTEH, a TaK K€ MOLIHOCTU
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. Coepuaer 1u paboTy MaruuTHast cuina? Kak uaMeHsiercss KHHETHYeCKasi SHEPT st
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 110JI€ HA MArHUTHBIA MOMEHT. 3alUILIUTE
BBIPAYKEHUE, OIIMCBIBAOILIEE ITO BO3ACHCTBHE.

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

11. Chopmynupyiite 3akon buo-CaBapa-Jlamiaca u mpoBeAnTe aHAIOTHIO C BEIPAKEHUEM
HANpPsKEHHOCTH AIEKTPOCTATUYECKOTO MOl 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. Yto Takoe temneparypa Kropu, nu ueMy oHa paBHa B xenese?

18. Uro Takoe kpuBas HAYaJIbHOW HaMarHMYEHHOCTH (peppomarHeTuka’?

19. CxonbKO meTens TucTepe3nuca MOKeT MPOJJeMOHCTPUPOBATh (heppOMarHeTuK?

20. Kakue xapakTepUCTHKH NPEEIIbHOM METIN TUCTEPE3UCAN3BECTHBI?

21. Yemy paBHa IUIOIIAb IETIIA TUCTEPEIMUCA B OCSX {M H }?

22. Chopmynupyiite Teopemy Octporpaackoro-l'aycca st MaTeMaTH4eCKOTO OIS
MarHMTHON MHIyKIIUU

23. YTto Takoe MarHUTHBINA NOTOK U IOTOKOCLETIIIEHUE?

24. HanmumuTe BBIpaXEHHUE dJIEMEHTAPHOM paboThl crilbl AMIIepa pU ABMKEHUH y4acTKa

IMPOBOAHUKA C TOKOM
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Hanwummre BbipakeHue 371eMEeHTapHON paboThl CHIIbI AMIIEpa IPU H3MEHEHUHN
3aMKHYTOI'O KOHTYypa

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

Paznen J1eKmMpPOMACHUMHAA UHOYKUUA

1.
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11.

Cohopmynupyiite 3akon Papazes

Cohopmynupyiite npasuio Jlenma

ChopmynupyiiTe 3aK0H SIEKTPOMArHUTHON UHIYKITUU

KaxoBa npnunna 3/]C nHAYKIMH B IPOBOJHUKAX, JBUKYLIUXCA B MArHUTHOM I10JIE?
Kaxosa npuunna 3/1C nHAYKIMY B HENOABUKHBIX IIPOBOJIHUKAX ?

3anuIuTe BhIpaXKEHNE HUPKYJISALUU BUXPEBOTO 3JIEKTPUUECKOTO OIS

Yro Takoe HHAYKTUBHOCTb KOHTypa?

3anumure Beipaxenue J/]C camouHyKuuu

3anumuTe 3ak0H OMa JU1sl KOHTypa ¢ MHIAYKTUBHOCTBIO. UTO IpeACTaBIIsSIET 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 YHEPTUU MarHUTHOTO 1oJisi. CpaBHUTE
UX C BBIPOKEHUSIMU 00BEMHOM MIIOTHOCTH SHEPTHHU AIIEKTPUUYECKOTO TIOJIS.

Pasznen Ypasenenua Makceenna

1.

ATl

9.
10.
11

3anuimmre BeIpaKeHHs JUQPepeHINaIbHBIX OIEPaTOPOB TEOPUH T0JIS Yepe3 BEKTOP
«Habma»

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

Cdhopmynupyiite MaTemaTdeckyto Teopemy CTokca

Caenure uHTErpanbHyo Teopemy Octporpazackoro-lI'aycca k nugdepeHnuaisHoMy
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(depeHIINaTbHOMY YPaBHEHHIO
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 KHHEMaTHYECKUH 3aKOH TapMOHUYECKUX KOoJIeOaHu

Yro Takoe aza?

Kak (haza 3aBUCUT OT BpeMEHHU 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, a UTO HApaBjiIeHUE?

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

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 OJHOMEPHON TrapMOHUYECKOM BOJIHBI, CIEAYIONIEH B
MI0JIO’KUTEIBHOM HalpaBJIE€HUU KOOPAUHATHONU 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 MJIOCKON rapMOHUYECKOI BOJIHBI, CIIEYIOLIEH B
IIPOM3BOJIBLHOM HamnpasiieHuU. Kakoil BEKTOp onpeaenseT HalnpaBieHue €
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 CBsS3aHa C pa30pOCOM JITHHBI
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
CdhopmynupyiiTe ycioBrue KOTePEHTHOCTH JIBYX CBETOBBIX BOJIH
Urto Takoe onTu4yecKkuid xon?
Cdhopmynupyiite ycinoBus nHTepHEpEHIIMOHHOTO MAKCUMYMa 1 MUHUMYMa
N3o6pasute cxemy FOHra v 3anuminTe BIpaXKeHUE Pa3HOCTH ONITUYECKOTO X0/1a
CdhopmynupyiiTe yciioBrue BpeMEHHON KOTEPEHTHOCTH
0. 3anummuTe BhIpaKEHNWE PA3HOCTU ONTHUUYECKOTO 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 JU(PPAKLIUU?

3. Cdopmynupyiite npunuun [ toiirenca-Openens

4. OObsicHUTE ABICHHE TUPPAKIUHU ¢ TOUKHU 3peHus npuHiumna [ roirenca-dpenens.

5. Yro Takoe 30Ha PpeHens?

6. MOXHO 1M yBEIMUYUTh 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 O60JbIIOM KoidrnuecTBe 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 CBETOBOU BOJIHBI, UCXO/S U3 COOTHOLLICHUS
HEOIPEIEIEHHOCTEN KOOPIMHATA-BOIHOBOE YUCIIO.

Cdhopmynupyiite npaBuio oT0opa rIaBHEIX AU(PPAKIIMOHHBIX MAKCUMYMOB TIPH
mudpakiun OpayHrodepa MI0CKUX BOJIH HA OAHOMEPHOU 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 BoTHaX BO3MOXKHBI, a KAKIMX HEBO3MOKHBI MMOJSIPU3AIIMOHHBIC SIBICHUS

Uro TaKoe MmI0CKOCTh MOISPU3AIHH BOTHBI?

Uro TaKoe MI0CKOMOIIpU30BaHHAs 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?

N3006pasute 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 saspu3alius BoJHBI? K KakuM BOJIHAaM OTHOCHUTCS 3TO MOHSITHE: K

($ha30BO yIopsI0UEHHBIM W K ()a30BO HEYMOPSAOUCHHBIM ?

Urto Takoe MpaBoMONISIPU30BAHHBIC U JICBOIIOJIIPU30BAHHBIC BOJIHEI?

Uro npencrasiser co00il cyneprno3uiiys AByX KPYroBo MOJISPU30BAaHHBIX BOJH,
MIPOTUBOTIONIOKHOU MOJIIPU3ALNN 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 BBICIIIET'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALTUA
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)

IIpumepHbIe BONPOCHI VI 3aIUTHI JIA00OPATOPHBIX Pad0T

10 JUCIIUITJIINHEC «Pusuka B MPOU3BOACTBCHHBIX U TCXHOJIOTMYCCKHUX MTPOLECCAXH
(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: TOHKUN WU TPYOBIii?

Yro Takoe KOCBEHHOE U3MepeHHe?

JlaH 1map Maccoi m, U3MEPEHHOM C MOIPEIIHOCTBIO Am, U PaIlnyCOM R, U3MEPEHHBIM C
norpenrHocTbio  AR. BpIpa3suth uepe3 BenuuuHbl m, Am, R u 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 coxpaHs€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 0JIE?



12.
13.
14.

15.
16.
17.

18.
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CdhopmynupoBath onpeieieHre MOTeHIUAIBHON SHEPTUU TeNla U 3aKOH €€ N3MEHEHMUS.
Kakue cuipl B TOBCEAHEBHOM MPAKTUKE SIBJISIFOTCS TOTEHIIMATIBHBIMU?

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

SIBISIFOTCS JIM NOTEHUMAIBHBIMU CUJIbI HATSKEHUS HUTHU U PEAKLIMK OIIOPBI?

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
OTCUY€Ta U B CUCTEME OTCYETA LEHTP MACC CUCTEMBD»

Hamnucats 0CHOBHOE ypaBHEHHE IMHAMUKYU 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 JABIKEHUH

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 JIEKTPUUECKOI0 TOKa U cuiia Toka? KakoBa CBA3b MKy HUMU?

2. Yto Takoe CTOPOHHUE CHUJIBbI?

3. CdopmynupoBats 3akoH Oma B quddepeHnmnaabHoi popme.

4. Yto Takoe COIPOTUBIIEHHUE y4acTKa?

5. UYrto Takoe ogHOPOIHBIN ydacTok memu? M300pa3uTh ero AIeKTPUIECKYI0 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 cucreMaTH4eCKas IOrPEIIHOCTh U3MEPEHMUS.

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 oTnmMuaeTcs TeMIepaTypHblii X0 YAECIBbHOTO COIPOTUBIIEHHSI METANIOB OT APYTUX
IIPOBOJAHHUKOB?

Pasnen Macnemusm

.JIaﬁopaToprle paﬁoTbI «I/I3MepeHne COCTAaBJIAIOIIUX MArHUTHOI'O I10A 3emuin
ME€TOJA0M HAJIOKCHHUA BHCIITHEIO IOJISD», «I/I3MepeHne CIJIBI, I[eﬁCTBymmeﬁ Ha
NMPOBOAHUK ¢ TOKOM MAarHUTHOM I10JIC», «I/I:;yqelme MNOBECACHUA PAMKH C TOKOM
B MAarHUTHOM 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, OIUCHIBAIOLLEE ITO BO3ACHCTBUE.

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 HHIYKLIKS B BO3yXe B LICHTPE IUIOCKOU KaTyIIKU 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, Oerymieil B
MI0JIO’KUTEIBHOM HalPaBJIE€HUU KOOPAUHATHONW 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 miockast 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 «M3yueHue sfiBjieHus uHTepdepeHIUN 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 BeipakeHNEe MHTEPPEPESHIIMOHHOTO YIIEHA B CIIydae ABYXITY4eBOM
UHTEpEPEHIIHH.

CdhopmynupyiiTe ycioBrue KOTePEHTHOCTH JIBYX MEXaHHUECKHUX WA PATHOBOIH
CdhopmymnupyiiTe ycioBrue KOTePEHTHOCTH JIBYX CBETOBBIX BOJIH

Yr1o Takoe ONTUYECKUH X017

Cdhopmynupyiite ycinoBus nHTepHEpEHIIMOHHOTO MAKCUMYMa 1 MUHUMYMa
N3o6pasute cxemy FOHra v 3anuminTe BIpaXKeHUE 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 WL

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 nageHUN IIOCKUX BOJIH HA pensTcTBHE?
Omnpenenurte MUPHUHY CBETOBOTO OTKJIMKA OT LIENTU IIUPUHON d IPpU NaIeHUH Ha He
IIJIOCKOM MOHOXPOMAaTUYECKOU CBETOBOM BOJIHBI, UCXO U3 COOTHOLLIECHUS
HEOIPENEIEHHOCTEN KOOPANHATA-BOJIHOBOE YHUCIIO.

Cdhopmynupyiite npaBuio 0T60pa riIaBHbIX JU(PPAKITHOHHBIX MAKCUMYMOB TIPU
mudpakiun OpayHrodepa MI0CKUX BOJIH HA OAHOMEPHON AU(PaKIIMOHHON peniéTke
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 JIEBONOJISIPU30BAaHHbIE 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 MMPpOTHUBOPCUUA OITPCACIICHUA HHOCKOHOHHpH3OBaHHOﬁ BOJIHBI U BpallICHUA
IJIOCKOCTH MOJIApU3alli B OIITUYCCKU daKTUBHBIX cpenax?

. Chopmynupyiite 3akon buo
14.

OGTJSICHI/ITC MCXAaHU3M BpalllCHUSA IJIOCKOCTHU MOJIAPU3ALUA B OIITUYICCKN 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 «MamumHOCTpOCHUEY
OII (mpodunb): «MaruHbl 1 TEXHOJIOTHH 00pa00TKH MaTepHaIoB JAaBICHUECM»

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 Mexy ByMsl TOUEUHBIMU 3apsaamMu g U -5¢ paBHo 10 cM. Ha kakom paccrossHun

OT OOJIBIIETO TI0 MOAYJIIO 3apsiia HAXOAUTCS TOUKA, B KOTOPOH 3JEKTpHUYECcKash HANpsHKEHHOCTh
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

Tpetbe ypaBHeHUE MakcBesia B ciiydyae CTAIlMOHAPHOTO U HECTALIMOHAPHOTO paclpeeiCHUs 3apsiaa.
Toxk cmemnieHus.

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 korepeHTHOCTB. Bpems korepenTHocTH. M31ydeHue cBeta peanbHbBIMU UCTOYHUKaMH. Llyr
BoyiH. [{nuna korepeHTHOCTHU. llMpHHA YaCTOTHOTO OKHA.

[IpocTpaHcTBEeHHAs KOTEPEHTHOCTh: KOT€PEHTHBIE M HEKOT'€PEHTHBIE MCTOYHHMKH. [loHATHE NTyya B
BOJIHOBOI onTrke. UHTepdepenuns qByx cheprueckux BoiH. [IpocTpaHCTBEHHBIN 1 ONTHYECKHUI XO.
YcnoBus uHTEpPEPEHINOHHOIO MaKCUMyMa 1 MUHAMYMA B CJIy4ae IBYyXJIy4eBOi HHTEp(EepeHIIUH.
Cxema IOnra. CnocoObl ee peanuzanuu. 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'roiireHca-®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 OZTHOMEPHON peIIETKE.

Hudpaxuus Ha kpuctawmyeckoil pemerke. ®opmyna Bynega-bparra.

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

[onspuzanus $hazoBo-HEKOTEPEHTHBIX BOJH. 3akoH Mamtoca. YacTH4YHO MOJSPU30BaHHBIN CBET.
[onspuzanus hazoBo-KorepeHTHBIX BOJH. [I1ocKas. KpyroBas 1 3JuIMOTHYECKAs TOISPU3ALIHH.



