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1. Ileau ocBOeHHS AMCIUIINHBI.

K ocHOBHBIM meJAM OCBOCHUA AU CHUITIIMHBI «®Dusnka B MMPOU3BOACTBCHHBIX U TCXHOJIOT'U-

YECKHUX IIpoHeccax» CIEAYET OTHECTHU:
— (DOPMI/IpOBaHI/IC HAay4YHOT'O MHUPOBO33PCHHUA U COBPEMEHHOI'O (bl/IBI/I‘leCKOFO MBIIJICHUS
- an06peTeHHe IMPaKTHUYCCKNX HABBLIKOB, H606XO,Z[I/IMBIX AJi1 U3y4CHUA €CTECCTBCHHOHA-
YYHBLIX, O6H.I€Hp0(beCCI/IOHaJ'IBHBIX U CliCHUaJIbHbIX JUCLMIIIINH

K ocHoBHBIM 3agavdyaM OCBOCHUS NJUCIHUIIIINHBI «®Dusnka B IMPOU3BOACTBCHHBIX U TCXHO-

JIOTUYCCKUX IMporeccax» CICAYCT OTHCCTH:

— N3yuenue obmeit pu3nku B 00bEME, COOTBETCTBYIONIEM KBAM(UKAIIUKN OaKaiaBpa

2. Mecto nucuuiuinabl B ctpykrype OOII 6akanaBpuara.

Jucnunianaa «Pu3uka B MPOM3BOCTBEHHBIX U TEXHOJIOTHYECKUX MPOIEccax» OTHOCHTCS K
6a3oBoii wactu (b1.1.) 6a3oBoro mukia (b1) ocHOBHOIT 00pa3oBaTeIbHON MPOrpaMMBI OaKalaBpH-

ata (OII).

«Du3uKa B MPOU3BOJCTBCHHBIX M TEXHOJOTHYCCKHX IPOIECCax» B3aUMOCBSI3aHA JIOTHYC-
CKHU U COJIEPKaTEIIbHO-METOANYECKH CO caeayommumu nuciumumaamMu OI1
B 6asoeoti vacmu 6azosoco yuxna (b1.1.):

— Bricmias maTemaTuka;

—TeOpeTI/I‘leCKaﬂ MCXaHUKaA,
- QHGKTpOTeXHI/I‘ICCKI/Ie OCHOBbBI MAIIMHOCTPOUTCIIbHBIX TCXHOHOFI/Iﬁ;

3. IlepeyeHb njaHHpPyeMbIX Pe3y/JbTATOB 00y4eHHs MO AUCHHUILINHE (MOIYJIIO), CO-
OTHeCEeHHbIE ¢ IVIAHNPYEeMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pPa30BaTeJbHOI IPOrPaMMBI.

B pesynbraTe 0cBOCHMS TUCHUILTAHBI (MOIYJIsA) Y 00ydarouuxcss GOpMHUPYIOTCS CIEAYIO-
IUe KOMIICTCHIIMHN U JOJI’)KHBI OBITH JOCTUTHYTHBI CIICAYIOIIUEC PE3YJILTAThI O6y‘~I€HI/I$I KaK JTaIll

(GbopMHUPOBaHUS COOTBETCTBYIOIIMX KOMIETEHILIUMI:

Koa xomnerennunu

B pesyabTarte
0CBOeHHUs 00pa3o-
BaTeJbLHOI Mpo-
rpaMMbl 00y4aro-
IIUHCA J0JIKEH
o0JaanaThL

IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB 00y4eHUA
Mo JUCIUILINHE

OIIK-1-

VYMeHne ucmoabr30BaTh
OCHOBHEIE 3aKOHEI €CTe-
CTBEHHOHAYUYHBIX JHC-
UTUIAH B TIPOdeccro-
HaJIbHOW  JeSITeNbHO-
CTH, MPUMEHATH Me-
TOJIbI MATEMATHYECKOTO
aHajan3a u MOJICITUPOBa-
HUS1, TEOPETUYECKOTO U
AKCIIEPUMEHTAIBHOTO
HCCIIEOBAHUS

WOIIK-1.1. [pu-
MEHSIET €CTECTBECH-
HOHAYYHBIE U 00-
[ICUH)KCHEPHBIC
3HAHMUS, METO/IBI
MaTeMaTHYECKOTO
aHaIM3a U MoJie-
JMPOBAHUS TIPH
pemennn npodec-
CHOHAJIbHBIX 3214
NOIIK-1.2. [le-
MOHCTPHpPYET

3HATD:

-OCHOBHBIC 3aKOHBI M ITOHATUS (DU3UKH

-OCHOBHBIE (PM3UYECKHUE METOBI UCCIIETOBAHUS
YMeTh:

-PUMEHSTh QU3MUECKUE 3HAHMSI K PEIICHHUIO TIPaK-
THUYECKHUX 3a1a4

-MCNOJb30BaTh MaTEMAaTUYECKUN anmnapar npu Bbl-
BO/Ie (DU3MUECKUX 3aKOHOB

-TUTAaHAPOBATH ¥ BBIOTHATH YIEOHOE IKCITEPUMEH-
TaJbHOE M TEOPETUIECKOE UCCIIeIOBaHHE (hrU3HYe-
CKHX SIBJICHHUH

BJIA/IETD:

-CHCTEMOW TEOPETUYECKUX 3HAHUH 10 pusnke




HAaBBIKH UCIIOJIB30- | ~-METOIOJIOTHEH U METOIaMU (PU3NIECKOTO IKCIIEPH-
BaHW 3HAHUH GU- | MEHTa

3WKHU M MaTeMa- -HaBBIKaMU PEIICHHS KOHKPETHBIX 3a71a4 U3 Pa3HbIX
TUKU JJIs1 peieHus | o0nactel (U3NKU Ha YPOBHE, COOTBETCTBYIONIEM
3a/1a4d TeopeTuie- | TpeOoBaHUAM 00IIepodeccCHOHaTBFHON TOATOTOBKH
CKOTO OakanaBpa

4. CTpyKTYypa U cojepkaHue JUCHMILUIHHBI.

OO01mmast TpyA0eMKOCTh IUCIUTUTHHBI COCTABIISICT 8 3a4eTHBIX €AMHMIIEI, T.€. 288 akanemu-
YecKUX 9acoB (U3 HUX 248 4acoB — caMOCTOsITENIbHAS paboTa CTY/ICHTOB).
Pacrnipenenenne ayTMTOPHBIX YacOB 1O BUAAM 3aHSATHI MPOU3BOIUTCS CIICTYIOIIUM 00-
pas3om.
CtpykTypa U cojepkaHue AUCIUIUIMHBI «DHU3HKa B TIPOU3BOJICTBEHHBIX U TEXHOJOTHYC-
CKHUX IpOIeccaxy M0 CPOKaM U BUIaM paOOThI OTPAXKEHBI B MPHIIOKECHUH A.

Conep:xaHue pa3iesioB IMCHUTLITHHBI

IlepBblii cemecTp
Beenenue B puznyecknii J1adopaTOpHbIH NPAKTUKYM
[Ipsimble u KOcBeHHBbIE (pu3nueckue uzMepeHus. O0paboTka pe3ynbTaToB U3MEPEHUN U
9KCIIEPUMEHTAIIBHBIE ITOTPEILIHOCTH

KunemaTnka nocrynarejbHOro ABHKeHUS

®usnyeckuit BekTop. [lonstue opra. Teopust otHocurensHoCTH ['anuies. [lonoxenue u
€ro OTHOCHUTENIBHOCTh. TpaekTopus MaTepuaibHOU TOUYKU. COMpHUKACAIOMIAsACS ITIOCKOCTh U CO-
MIPUKACAIONIASICS OKPY>KHOCTh. DJIEMEHTApHOE MepeMEIIeHUEe U IJIEMEHTApHbIN MyTh. CKOPOCTh
JIBUOKEHUS U €€ OTHOCUTEIBHOCTD. [[pUHIIMI cynepno3unnu ABUxeHuil. Y ckopenue. Kacarensb-
HO€ M HOpMAJIbHOE yCKOpeHus. JlekapToBa cucrema koopauHaT. KnuHemaTnyeckue 3aKOHbI JBU-
xenusd. [loctynatensHoe nBrxkeHue adbcomoTHo TBEpAOro tena (ATT).

JAMHaMKKa MOCTYNATEJIbHOI0 ABHKECHUA

[Tonsatue cunbl. AGCOMIOTHOCT CUJIBI B KJaccuyeckoi MexaHuke. [ToHsTHs paBHOEH-
CTBYIOLIEN U cOCTOsIHUS NTOKO4. [1epBbIit 3akoH HeroToHa. MHEpImanbHbIe cuctemMbl oTcuéTa. Bro-
poii 3akoH HeroToHa 1 3ak0oH BecemupHoro tarorenus. IMmyiibc 1 3akoH ero nsmeHenus. Tperni
3aK0H HpIOTOHA M COXpaHEHHE UMITYJIbCAa 3aMKHYTON cUCTeMBI. LIeHTp Macc cucteMsl. Y papel n
B3DBIBBI.

Pa0ota 1 3Heprusi B nocTynarejbHOM ABUKCHUH

[TonsaTue cuaoBoro noiisi. DneMeHTapHas pabora 1 paboTa Ha KOHEYHOM IEePEMEIIEeHUH.
MomHocTs. KnHeTnueckast sHeprus U 3akoH €€ usmeHeHus. Teopema Kénura. [loreHunanbHbie
CUJIOBBIE IIOJIS1 U IOTEHIIMANIbHAS SHEPTHsl. 3aKOH U3MEHEHMSI IOTEHIMAIbHOM dHepruu. Henoren-
[UanbHble CUIIOBbIe Mois. [lone cuil compoTUBIEHHS KaK MPUMeEpP HETOTEHIIMATBHOTO CUIIOBOTO
noJisi. Mexanuueckasi SHeprus U 3akoH e€ usmeHeHus. KoncepBaTuBHbIE CUCTEMBI.



KunemaTnka BpamaTeabHOI0 IBUKEHUS

DNeMEHTapHBIN yTroj MOBOPOTa U YIIIOBast CKOPOCTh. CBS3b MEXKY 3JIE€MEHTAPHBIM yT-
JIOM IIOBOPOTA U 3JIEMEHTApHbIM IepemelieHueM. CBs3b MEXy yIJIOBOM M JMHEHHON CKOpO-
cTaAMH. YTaoBoe yckopeHue. KacarenbHoe 1 HOpMaJIbHOE YCKOPEHHS BO BpallaTeIbHOM JBHKE-
Huu. BpamarensHoe npmxkenue ATT. CooTHONIEHHE MEXTY BpAIllATeIbHBIM U MOCTYIIATEIbHBIM
JIBIDKCHUSMU.

JIluHAMHKA BPalIaTeJIbHOI0 IBUKEHHUSA

MoMeHT UMIyJibca ¥ MOMEHT CHJIbl. 3aKOH U3MEHEHHS MOMEHTa uMmmyJibca. OTHOCHU-
TETLHOCTh MOMEHTA UMITYJIbca. MOMEHT UMITyJIbCa U YII0Basi CKOPoCcTb. MoMeHT uHepuuu. Oc-
HOBHOE ypaBHEHUE JTUHAMUKHU BpaimaTeabHoro asuxenns ATT. OceBbie MOMEHTHI HHEPIIUU He-
koTopeix Ted. Teopema lteitnepa. Pabora u kuHeTHueckast JHEprusl BO BpallaTeIbHOM JIBHKE-
Huu. [Ipeneccusi. AHanorus Mexay nocTynaTesbHbIM U BpallaTeIbHbIM JBUKEHUSIMHU.

Bropoii cemecTp

HanpsizkéHHOCTB 3J1€KTPOCTATHYECKOI0 MOJIs

DneKTpUUeCcKui 3apsl KaKk HCTOYHUK 3JIeKTpocTaThueckoro nosst. 3akoH Kymnona. [Ipun-
[UTIBI OJIM3KOACUCTBUS U AalbHOACHCTBUA. [ToHSATHE (DU3MYECKOTO OIS, DICKTPOCTATHUECKOE
1oJie KaK YacTHbIM ciydail (usnueckoro mosns. MaTemMaTudeckue o Kak Coco0 OMUCaHus
HEIPEPBIBHO paclpeacsEHHON MaTepuy. HanpsskEHHOCTD KaKk CUII0Bask XapaKTEPUCTUKA JIIEKTPHU-
qyeckoro noJjs. [TpuHIum cyneprno3nnuy 31eKTpUYECKUX MOJIEH B IPUMEHEHUH K HAIPSKEHHOCTH.
[Tone nunosns. OcoOEHHOCTH CUIIOBBIX JIMHUN MOJISHANPSKEHHOCTHU AJIEKTPOCTATUYECKOTO TOJISL.
[Torox BekTopa Hanpsk€HHOCTH. Teopema Octporpazackoro-I'aycca (OI') B Bakyyme. Ilpumene-
Hue Teopembl Ol 7151 pacuéra HaANMPsSHKEHHOCTH PACTIPECIIEHHBIX UICTOYHUKOB.

ITorenuuana JIEKTPOCTATHICCKOI'O IMOJIsA

IloTeH1IMaIBHOCTD OJICKTPOCTATHUYCCKOI'O I10JIA. IloTenmman Kak OHEPIreTUYCCKasd Xapak-
TCPUCTHUKA IJICKTPOCTATUICCKOI'O I1OJIA. CBs3b MCKOY HaHpH)KéHHOCTLIO 1 MIOTCHIAJIOM. HpI/IH-
[UII CYIICPIIO3ULIUH IJICKTPOCTATUICCKUX MoJIeH B MPUMCHCHUH K ITIOTCHIIUAITY. HanpmerI/Ie. Pa-
oota OJICKTPOCTATUUCCKHUX CHUJI HA ICPEMCILICHU N HpO6HOFO 3apsaa. 3Hepr1/m CUCTCMEI 3apA10B.

JIM3J1eKTPUKH ¥ MPOBOAHMKH B 3JIEKTPOCTATHKE

Juanexrpuueckas cpena. [lonspuszanus. Jnsnexkrpudeckas BOCIPUUMYUBOCTE. TeopeMa
OI' B quanexTpuke. JnanekTpuyeckass IpOHUIAEMOCTh. DIEKTPUUECKOe CMEIIEHNEe (MHIYKIIHS).
[ToHsTHE 3JIEKTPOCTaTUYECKOIO MPOBOAHUKA. Pacnipenenenue 3apsaa o ero moBEpXHOCTU. DJIEK-
TpUueckas EMKOCTb YEAUHEHHOTO IPOBOJHMKA. B3anuMHas EMKOCTb ABYX IPOBOAHUKOB. KoHEH-
CaTOpBl. DHEPrUs NIEKTPUUYECKOTO TOJISL.

3aKOHBI MOCTOSTHHOI'O TOKA

Bexrop mnotHocTH TOKa. Cuna Toka. 3akon Oma B quddepennnansaon Gopme. Y nensb-
HOE COMpOTHUBJIEHUE cpenbl. 3akoH Oma B uHTerpanbHoi hopme. ConmpoTHUBIIEHHE yYacTKa IEMH.
Onektpoasmxkymas cuna (J1C) yuactka. 3akon [[xoyns-JIeHa B uHTerpagbHol U B tuddepen-
UaIbHOM opMax.



Marnerusm

MaruuTtHoe 1oJie 1 ero Bo3aeicTBrue Ha ABWKyIuecs 3apsaabl. Cuna Jlopenua. Maraur-
Has uHaykuusa. Cuna Amnepa. MarHuTHBIH MOMEHT M BO3JIEHCTBUE Ha HETO MarHUTHOTO MOJIS.
Uctounuku marautHoro noisi. 3akoH buo-Casapa-Jlamiaca. MarautHeiii notok. Teopema OI
JUls MarHutHoro mnoiis. Pabora cuibl Amnepa. 3akoH MOJIHOTO TOKa M (U3MYecKas Teopema
Crokca B BakyyMe U B MarieTuke. Hanpssk€HHOCTS MarHUTHOTO 110J1sl. MarHuTHas BOCHIPUUMMYH-
BOCTb M MarHUTHAasi IPOHULIAEMOCTb. JINHEHHbIe MAarHETUKY (I1a- U apaMarHeTHKH) U HeJINHEeH-
HbIi MarHeTuku (peppomarnerukn). HamarnuunBanue (heppoMarHeTHKOB: KpUBas Ha4aJbHON
HaMarHWYEHHOCTH, NpeeIbHas U HEllpeiebHble NEeTIu rucrepesuca. JKEcTkue u MArkue marse-
TUKH.

DJIeKTPOMATrHUTHASI MHAYKIUSI
3akon ®apazes u npasuio Jlenna. Buxpepoe snextpuyeckoe none. Camonnaykuus. [le-
PEXOIHBIC MPOIECCHI B JIEKTPUUSCKON 1IETIH. DHEPTUsl MAarHUTHOTO TIOJIA.

Tperuii cemecTp

YpaBHenuss MakcseJia

Juddepernnanpabie onepaTopsl TEOpUH moiisi. IHTerpaabHbIe TEOPEMbI TEOPHH TTOJIS:
INaycca u Crokca. [loTeHnanbHble 1 BUXPEBbIE BEKTOpPHBIE 1T0JIs1. CBEIeHNE UHTErPAJIbHBIX YpaB-
HEHUI 3NeKTpoMarHeTusma K nuddepeHuanbHeM ypaBHeHusIM MakcBena. Tok cMelieHusl.

Konedanus

I'apmonnueckue konebanus. AuddepennnanbHoe ypaBHEHHE TAPMOHUYECKUX Kojela-
HUM U ero oOuiee pemieHre. BekTopHoe npeacTaBieHue rapMoHndeckux GyHkuuid. MexaHnuue-
ckue MasTHUKU. M eanbHblil KonebaTenbHbIN KOHTYp. 'apMoHnYeckue KojaebaHus ¢ SHepreTuie-
CKOM TOUKHM 3peHus. 3aTyxawlue kojedanus. BeiHyk1eHHble kKonebanus. Pe3oHaHC aMIUIUTY b
Pe3onanc ckopocT. AMIUIMTYAA MOTJIOIEHUS U aMIUIUTYa TUCIEPCUH.

Bouinbl

Bo3smymenns Mmexanndeckoil cpenbl. BoaHOBOe ypaBHeHME. BbIBOI BOJIHOBOTO ypaBHE-
HUs U3 ypaBHeHU MakcBesuta. CBOICTBa JIEKTPOMAarHUTHBIX BOJIH. ['apmMoHudeckue BosiHbl. Da-
30Basi CKOpPOCTh. [[nmrHa BoHBIL. BOIHOBOM BeKTOp. IHTEHCMBHOCTE rapMOHUYECKOW BOJIHEI. [Ia-
KETbl TADMOHUYECKUX BOJH. ['pymnmoBas ckopocTs. JmMHa KOrepeHTHOCTU. BpeMs KorepeHTHO-
CTH.

HNurepdepenuus

SBnenune untepdepenuuu. Korepenruole ucTouHukd. HeoOXxoanmble M JT0CTaTOUYHbBIE
YCIIOBHUS KOTEPEHTHOCTH MCTOUYHUKOB. MHTepdepenuus cheprueckux BoiH. ONTHUECKUH XOA.
VYcnoBus nHTEp(HEPEHIMOHHOTO0 MAaKCUMyMa U MUHUMYMa. Y CIIOBHE BPEMEHHOM KOT€pPEHTHOCTH.
Cxema lOnra. MnTepdepennns B Tonkux miénkax. Konsua Hetotona. IlpocTpancTBeHHas kore-
PEHTHOCTb.

Judppakuus
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SBnenune nudppaxkuuu. Hpunmun [oiirenca-®penensa. 3ousl Openens. Ipsmonuneii-
HOCTb PaclpoCTpaHEHHsI CBETa B OAHOPOAHOM cpexe. Judpakuus Openens Ha KpyrioM OTBep-
CTUH. Y CIIOBHE TeOMETpUIecKoii onTuku. Y cinoBue nudpakuuu Opaynrodepa. udpakuus Opa-
yHrodepa Ha 1IeNu U Ha OJHOMEepHOM audpakunonHon pemérke. Judpakuus dOpaynrodepa na
Kpuctamiax. Yciosue Bynbha-bparra. Pazpemaromas criocoOHOCTh TU(PAKIIMOHHON PEIIETKH.
AnpTepHaTuBHOe puHLUITy ['toiirenca-Openens onucanue qudpakui: napaMmerp AUPpaKIim.
Hudpaxus dpaynrodepa cxonsauuxes BonH. Onucanune nudpaknun OpayHrodepa Mmiockux
BOJIH C IIOMOLIBIO COOTHOLIEHUS HEONPEAEIEHHOCTEN.

Hoasipusanus

[TonepedyHOCTH BOJIH M MOJSPU3ALUOHHBIC SIBJICHUS. J(MarpaMma HHTEHCUBHOCTU. Mar-
pulla KOTEPEHTHOCTH U CTENEHb KOrepeHTHOCTU oceil. HopmanbHble koopauHatsl. [lonspuzanus
B ()a30BO-HEKOTEPEHTHBIX BOJIHAX: HEMOJSPU3OBAHHBIN CBET; MJIOCKOIOISIPU30BAHHBIN CBET; 3a-
KOH Maroca; 4acTUYHO MoJsipu30oBaHHbIN cBeT. [lonspusamus B (pa3oBo-KOrepeHTHBIX BOJIHAX:
JeBas W MIpaBas JUIMNTUYECKas NOJsipU3anusl; Kpyrosas nossipusanusa. ONTUYECKH aKTUBHbBIE
cpensl [omspr3anmonHsie METOABL: 3aKOH bprocrepa; JBOMHOE JIydeNpeIOMIICHUE; TUXPOU3M.

5. O6pa3oBarejibHbI€ TEXHOJIOTHH.

Mertoauka mpenojaBaHusl JUCHMIUIMHBL «Du3KKa» MpenycMaTpUBaeT HCIOJIb30BaHHE
pasIn4HbIX (GOPM MPOBEACHHS TPYIIIOBBIX U MHIUBUAYaAIbHBIX ayJUTOPHBIX 3aHATHI B coyeTa-
HUM C BHEAYTUTOPHOI paboToH C 1eabio GOPMUPOBAHUS U PA3BUTUS IPOPECCUOHATIBHBIX HABbI-
KOB CTYJICHTOB.

1) UznoxxeHne JEKIMOHHOTO MaTepHaa Mo psiy pas/ielioB COMPOBOKIACTCS MPE3eHTa-
mussmu Microsoft Office Power Point, BkirogaronumMu HCIOIb30BaHNHE TEKCTOB, (POTOCHHMKOB,
PHUCYHKOB, CX€M, MOJIETICH, BUPTYyaJIbHBIX SKCIIEPUMEHTOB.

2) B xozae nekuuii mpoBOASATCS JEMOHCTPAIIMOHHBIE YKCTIEPUMEHTHI C UCIIOJIb30BaHUEM
AKCIIEPUMEHTAIbHON 0a3bl Kadenpsl.

3) CryneHTHl BBIIOJHSIOT JaOOpaTOpHbIE PAa0OTHl PU3NUECKOro MPAaKTUKyMa B J1abopa-
Topusix kadenpsl «Duznka». YueOHble MaTepUabl 1JI CAMOCTOATENbHOM pabOTHI 110 MOJIrOTOBKE
K JIOIYCKY M K 3aIIUTE JJaOOPaTOPHBIX PabOT CTYACHTHI MOTYT MOJIy4aTh AUCTAHIIMOHHO C caiiTa
Kadeapsl.

4) IlpoBepka pe3ynbTaTOB BHEAYAUTOPHOW PaOOTHI CTYACHTOB OCYIIECTBIISIETCS C TTIOMO-
HIBIO TIPOBEJICHNS KOHTPOJIBHBIX paboT, Ompoca, 3auThl JJA0OPaTOPHBIX paboT, a TaKkKe MpuéMa
IK3aMEHOB.

IIpu npoBeeHnH 3aHATUHN N0 TUCHUATLIMHE TpuMensieTcs cucrema CJ1O -
Ims.mospolytech.ru. Ha mmardpopme CJ1O mo quciurmivae MOryT ObITh pa3MeIIeHbl Y4eOHbIE,
METOAMYECKHE U MHbIE MaTepUalIbl, CIOCOOCTBYIOIIHE OCBOSHHUIO TUCIMILIIMHBI CTYICHTaMHU.

[Tpu npoBeeHNH 3aHATHI TaKkKe MOTYT OBITh pealn30BaHbl Takue (GOPMbI KaK BeOMHAPHI
(na mmatpopme ZOOM, Webinar, Webex), oHnaiiH TecTUpoBaHHE, TPOMEXKYTOUHAS aTTECTAIH
C IPUMEHEHUEM DJIEKTPOHHBIX CPEJICTB.



6. OneHOYHBIE CPeACTBA /ISl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, IIPOMEKYTOYHOM aTTe-
CTALMH 110 UTOTaM OCBOCHMS JMCIUILUIMHBI H Y4eOHO-MeToAn4YecKoe o0ecniedyeHne camocTo-
AITeJIbHOI PadoThI CTYAEHTOB.

B mponuecce O6yLICHI/I${ HCIIOJIB3YIOTCA CICAYIOIHUE OLCHOYHBIC (bOpMBI CaMOCTOSITEIILHOMI
pa6OTBI CTYACHTOB, OLICHOYHLIC CPCACTBA TCKYIICT'O KOHTPOJIA YCIIEBAEMOCTHU U IIPOMECKYTOYHBIX

aTTeCcTalui:

B nepBoM cemecTpe

— BBITIOJTHEHUE U 3aIIUTA YETHIPEX JTA00PaTOPHBIX PAOOT MO MEXAHUKE;
— BBITIOJTHEHUE YE€THIPEX KOHTPOJIBHBIX padoT;

— pEryJIsIpHOE MPOBEAEHUE YCTHBIX OIIPOCOB;

— 3a4€T 10 pazueny «MexaHukay.

Bo BTOpOM ceMecTpe

— BBITIOJTHEHUE U 3aIIUTa YETHIPEX JTA00PAaTOPHBIX PAOOT MO IIEKTPOMArHETH3MY
— BBITTOJTHEHUE YE€THIPEX KOHTPOJIBHBIX padoT;

— pEryJIsIpHOE MPOBEAEHUE YCTHBIX OIIPOCOB;

— 9K3aMEH M0 pa3aeny « IeKTPOMarHeTU3M»

B TpeTrbeM ceMecTpe

— BBINOJIHEHHE U 3aIIUTA YETHIPEX J1a00PATOPHBIX pabOT IO ONTHKE,
— BBINOJIHEHHE YEThIPEX KOHTPOJIBHBIX PadoT;
— PEeryJsipHOE IPOBE/IEHUE YCTHBIX OIIPOCOB;
— 9K3aMeH 1o pazzeny «KoaeGaHus, BOJIHBL, ONTHKa

OO0pa31bl 3aaHUi 17151 TPOBEJCHUS TEKYILIETO KOHTPOJIS: KOHTPOJIBHBIX paboT, BOIIPOCOB
JUIs. YCTHOTO OMpOca, BOIPOCOB JUIsSl SK3aMEHOB, a TaKkKe OMJIETOB JUIsl 9K3aMEHOB MPUBE/IECHBI B
MPWIOKEHUN 2.

6.1. ®oH OLIEHOYHBIX CPEACTB /1JIs1 MPOBeAeHUs MPOMEKYTOUYHOIH aTTecTAlMU 00y4aro-
IIMXCH M0 AU CHUIIMHE (MOAYJIIO).

6.1.1. IlepeyeHb KOMIETEHUMI ¢ YKa3aHUEM 3TaNoOB UX (JOPMHUPOBAHUSA B MpoLiEcCce 0CBOe-
HHsl 00pa30BaTeIbHOI NPOrPaMMBI.
B pe3ynbrate 0cBOSHUS TUCIUIUIMHBI (MOAYIISI) (GOPMUPYIOTCS CIEAYIONUE KOMITIETCHIINU:

Kox xommne- | B pesyjbTate ocBoeHusi 00pa3oBaTe/IbHON NMPOrpaMMbl 00y4arOLIHIiCA
TeHLUHH J0JIKEeH 00/1a1aTh

OIIK-1 YMEHHUEM HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIIH-
TUTHH B IPO(EeCCUOHANBHON IesTeNbHOCTH, MPUMEHSITh METO/IbI MaTeMaTH-
YECKOT0 aHaJIM3a U MOJEITUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIIb-
HOTO MCCIICIOBAHMUS

B nmponecce OCBOCHUA 06p330BaTCHLHOﬁ nporpaMmbl JaHHBIC KOMIICTCHIIMHU, B TOM YUCJIC UX OT-
JCIIBbHBIC KOMIIOHCHTHI, (bOpMI/IPYIOTCH IIO3TAITHO B XO0J€ OCBOCHHUA 06y‘-IaI-OHII/IMI/IC$[ JUCHUITIINH
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(MomyJieit), MPaKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM M KaJeHIapHBIM rpadukoM ydeOHOTO
npouecca.

6.1.2. Onucanue nokaszareJieid 1 KpuTepUeB OLEHUBAHUS KOMIIeTeHIIMi, GopMHUPYyeMBbIX 110
HTOTraM OCBOEHHS IMCUMILIMHBI (MOAYJIs1), ONUCAHHE IIKAJ OLleHUBAHUSA

[Toka3zarenem OIICHUBaHUS KOMITETCHIIMN HA Pa3JIMYHBIX dTanax ux GOpMUPOBAHHUS SIBJIsSI-
€TCS TOCTIKEHUE O0YUYaIONUMUCS TUIAHUPYEMBIX Pe3yIbTaToB O0yYEHHUsS MO TUCIUILINHE (MO-
IYJTIO0).

Kpurepun onennBanus

IToka3arTean

2

3

4

5

OIIK-1 - ymeHue ucnoab30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHHUILIMH B mpodec-
CHOHAJIbHOM JeATeJbHOCTH, IPUMEHATH METOAbl MATEMATHYECKOI0 AHAJIM3A U MOJAeTUPOBAHUS,
TeOPeTHYECKOr0 ¥ IKCNEPUMEHTAJBLHOI0 HCCJIeOBAHUS

3HATh:
OCHOBHBIE 3aKOHBI
Y TIOHATHUS PU-
3UKH OCHOBHBIE
¢dusnueckue Me-
TOZBI HCCIIEI0BA-
HUS

OO0yyaroruiics
JEMOHCTPHPYET
HIOJTHOE OTCYT-
CTBHE WU HENIO-
CTaTOYHOE COOT-
BETCTBHE CIIEIYIO-
IIUX 3HaHUI: oc-
HOBHBIX 3aKOHOB
U oHsATHH du-
3MKH OCHOBHBIX
¢du3nIecKux Me-
TOJIOB HCCIIEIOBA-

OO0yyaromuics ie-
MOHCTPHPYET He-
IMOJIHOE COOTBET-
CTBUE CIIEAYIOMINX
3HAHUM: OCHOBHBIX
3aKOHOB H IOHS-
TN PU3NKH, OC-
HOBHBIX (pH3HYe-
CKHX METO/IOB MC-
cienoBanus. Jlo-
MyCKAIOTCSI 3HAYH-
TeIbHbIE OIIHOKH,

OO0yuaromuiics
JEMOHCTPUPYET
JaCTHIHOE COOT-
BETCTBHE CIIE/TyIO-
IIUX 3HAHUH: OC-
HOBHBIX 3aKOHOB
Y IOHATUH (Pu-
3WKH OCHOBHBIX
(uznveckux Me-
TOZOB HCCIIEI0BA-
HHSI, HO JIOTTyCKa-
IOTCS HE3HAYH-

OOyuaromuiics
JEMOHCTPHUPYET
TIOJTHOE COOTBET-
CTBHE CIEAyIO-
IIUX 3HAHUM: OC-
HOBHBIX 3aKOHOB
Y TIOHATHH (u-
3WKH OCHOBHBIX
¢du3nIecKux Me-
TOJIOB MCCIIe/I0Ba-
HUs1, CBOOOHO
orepupyeT MpH-

HUS 110 prsnke K
pEeIIeHHIO TIPaK-
THUYECKHX 33714,
WCTIOJB30BaTh Ma-
TEeMaTUYECKUH arm-
MapaTt MpH BbI-
Bozie (pr3muecKux
3aKOHOB, TIAaHH-
pOBaTh M BBIOJ-
HATH yueOHoe

JIOCTaTOYHOM CTe-
IIEHU YMEET IpHU-
MEHSTh 3HAHUS 10
¢du3mKe K pere-
HUIO HpaKTqu-
CKHX 3ajad, 1c-
II0JIb30BaTh MaTe-
MaTHUYECKHUH all-
napar npu BbI-
BOJIe (DU3HUECKUX

IIOJIHOE COOTBET-
CTBHE CJICAYIOIINX
YMEHUH: TpUMe-
HATH 3HAHUS 110
¢du3mKe K peie-
HUIO IPaKTHYE-
CKHX 3a/1a4, Uc-
MOJIb30BaTh MatTe-
MaTHYECKHH arnma-
par npu BBIBOJIE

YaCTUYHOE COOT-
BETCTBHE CIIEIYIO-
WX YMEHUU:
MIPUMEHSATH 3Ha-
HUS TI0 (PUBHKE K
PELIEHUIO TTpaK-
THYCCKHUX 334,
HCIIO0/IL30BaTh Ma-
TEMaTHYCCKUH aIl-

HUS MPOSIBIIACTCS He- TEJIbHBIC OIIMOKH, | 0OPETEHHBIMH
JIOCTATOYHOCTh HETOYHOCTH, 3a- 3HAHUSIMH.
3HaHUH, 110 PSTY TPYJIHCHHS [TPU
nokasarenei, 00y- | aHaTUTHYECKUX
YAOUUICS UCTIBI- | OMEpPAIHIX.
ThIBACT 3HAYM-
TEJIbHBIC 3aTPY I~
HEHHS TIPU OTIepPH-
POBaHUY 3HAHU-
SIMH Y TIPU UX TIe-
pEeHOCE Ha HOBBIC
CUTYyaIluH.
YMeTh: OO0yuaromuiics He | OOy4aromuiics ne- | OOydaromuiics OO0yuarormiics
MIPUMEHSATH 3HAa- yMEeT WM B He- MOHCTPHUPYET He- | JIEMOHCTPUPYET JIEMOHCTPHUPYET

ITOJIHOE COOTBET-
CTBHE CIIEAYIO-
LUX YMEHUM:
MIPUMEHSTH 3Ha-
HUS 110 QU3HKe K
PELICHUIO TTPaK-
THUYCCKUX 3a7a4,
KCII0JIL30BATh Ma-
TEMAaTHUYCCKUH arl-
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AKCIIEPUMEHTATb-
HOE U TeopeTHIe-
CKO€ UCCcIeIoBa-
HUE (PU3NIECKUX

3aKOHOB, TJIAHU-
pOBATh U BBIOJI-
HATH yueOHOe

IKCIICPUMEHTAIb-

(bu3nUECKUX 3aK0-
HOB, [UIAHUPOBATH
1 BBITIOTHATE

y4e0HOE IKCIIepH-

mapaTt MpH BbI-
BOJIE (DM3UICCKHUX
3aKOHOB, IJIaHU-
pPOBAaTh U BBIMOJI-

mapaT MpH BbI-
BoJie (DHU3MICCKIX
3aKOHOB, IIJIAaHH-
pOBaTh U BBINOJI-

SIBJICHUH HOE€ U TeopeThde- | MEHTAJIBFHOE U T€O- | HATh yaeOHOe HATBH yueOHOe
CKO€ HCCIIeNO0Ba- pPETHIECKOE HCCIe- | DKCIIEPUMEHTANb- | DKCIICPUMEHTAITb-
HUE QU3NYECKUX | JOBaHWE (pU3NYE- | HOE M TEOPETHYC- | HOC M TEOpETHYE-
SIBIICHHI CKHX SIBJICHHH. CKO€ MCCIIe0Ba- CKO€ HCCIIeIOBa-
Jomyckatorcs 3Ha- | HUE QU3NYECKUX | HUE (pU3HUEcKuX
YUTEJILHEIC siBIIeHUI. YMenus | sBienuii. CBo-
OINMOKH, MPOSIBIISA- | OCBOEHBI, HO JIO- 00JHO omepupyeT
€TCsl HeJIOCTAaTO4Y- | MYCKaloTCA He3Ha- | MPUOOPETEeHHBIMA
HOCTb YMEHHU, TI0 | YATEIHHBIE YMEHUSIMH, TTPH-
psAy ToKazarenel, | OmuOKyu, HETOY- MEHSET UX B CUTY-
oOydaromuiics uc- | HOCTH, 3aTpyIHE- | alUAX TMOBBIIICH-
MIBITBIBACT 3HAYU- | HUSI IPU aHAJIUTH- | HOW CIIOKHOCTH.
TeNbHBIC 3aTPY/I- YECKHX OTepa-
HEHU [IPHU OIIEpU- | LHAX, [IEPEHOCE
pOBaHUH YMEHHU- YMEHHA Ha HO-
sIMH IIPU UX IIepe- | BblE€, HECTaHAAPT-
HOCC HAa HOBBIC CHU- HBIC CI/ITyaHI/II/I.
TyaIuy.
BJIA/IETh: Obyuatommiics He | OOy4arommiics Oo6yuaromuicst OO6yuaronuiics B
CUCTEMOM Teope- | BJaJeeT WU B He- | BIIaJIeeT CHCTEMON | YaCTHYHO BIAJICET | MOJIHOM O0BeMe
TUYECKUX 3HAHUU | JOCTATOYHOU CTE- | TEOPETUUECKUX CHUCTEMOI Teope- | BIaIeeT CUCTe-

o (u3uKe, MeTo-
JIOJIOTHEN U METO-
namu (prusmye-
CKOT'0 3KCIIepH-
MEHTa, HaBbIKaMH
peleHus KOH-
KPETHBIX 3a/1a4 13
pa3HbBIX o0nacTeit
(n3uku Ha
YpOBHE, COOTBET-
CTBYIOIIIEM TpeOo-
BaHUSM OOIIETIPO-
(heccuoHanbHON
MIOATOTOBKHU Oaxa-
JIaBpa Io HaIpaB-
JICHHIO

TIEHH BJIAJICET CH-
CTEMOU TeopeTu-
YEeCKHX 3HAHUH MO
¢du3nKe, METO0-
JIOTUEHN U METO-
JamMu Qu3ude-
CKOT'O 3KCIIepH-
MEHTa, HaBbIKaMH
peleHHs KOH-
KPETHBIX 3a]1a4 U3
pasHbIX o0acTeit
¢u3nKn Ha
YpOBHE, COOTBET-
CTBYIOIIEM TpeOo-
BaHUAM OOIIIEIPO-
(heccroHanbHON
IMOJATOTOBKH OaKa-
JlaBpa o HaIpaB-
JICHUIO

3HaHW 10 GU-
3WKe, METOJI0II0-
ruei ¥ MeTogaMu
(U3NIECKOTO IKC-
MEPUMEHTa, HaBbI-
KaMH pereHus
KOHKPETHBIX 3a1a4
U3 pa3HbIX 00Ja-
creit pusuku Ha
YpOBHE, COOTBET-
CTBYIOIIIEM TpeOo-
BaHUSAM OOIIETIPO-
(heccroHaNbHON
MOJrOTOBKHU Oaka-
JIaBpa 1o HaIpaB-
JICHUIO B HETIOJ-
HOM 00BEME, J10-
MyCKarOTCs 3HAYH-
TEJIbHBIE OMIHOKH,
MIPOSIBIISICTCS HEe-
JI0OCTaTOYHOCTh
BJIaJICHUS HaBbI-
KaMH 10 PsiIy o-
kazareneit, O0yda-
IOIIMICS UCTBITEI-
BaeT 3HAYUTEIIb-
HBIC 3aTPYTHCHHS
[pH IPUMEHEHUH
HABBIKOB B HOBBIX
CUTYyaIusIX.

TUYECKHUX 3HAHUU
o Qu3uKe, MEeTO-
OJIOTUEN U METO-
Jamu puznye-
CKOT0 DKCTIEepH-
MEHTa, HaBbIKAMH
peleHus KOH-
KPETHBIX 3324 U3
pasHbIX obmacTeit
(hm3uku Ha
YpOBHE, COOTBET-
CTBYIOIIIEM Tpebo-
BaHUSM OOIIETIPO-
(heccuoHabHON
MOJITOTOBKY Oaka-
JaBpa 1o Halpas-
JICHUIO, HaBBIKH
OCBOEHBI, HO JI0-
ITyCKAalOTCs He3HA-
YHUTENbHBIC
OIIMOKH, HETOY-
HOCTH, 3aTpyJIHe-
HUS TIPH aHAJTUTH-
YeCcKHX orepa-
[UsIX, IIEpeHoce
YMEHHMH Ha HO-
BbIE, HECTAHIAPT-
HBIC CUTYaIlUH.

MOH TeopeTuye-
CKHUX 3HaHUH MO
¢usnke, METO0-
JIOTUEN U METO-
Jamu puznye-
CKOT'O 3KCTIepH-
MEHTa, HaBbIKaMH
pEIICHUs KOH-
KpPETHBIX 3a/1a4 U3
pasHbIX o0nacreit
¢u3uKy Ha
YpOBHE, COOTBET-
CTBYIOIIIEM TpeOo-
BaHHSIM O0IIIETIPO-
(heccruoHaNbHON
MOITOTOBKY Oaka-
JIaBpa 1Mo HaIpas-
JIEHHUIO, CBOOOIHO
MPUMEHSET Oy~
YCHHBIC HaBBIKU B
CUTYaIIUsAX TTOBBI-
IIEHHOU CIJI0KHO-
CTH.
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IIxaabl OleHUBAHUA pe3yjabTaToB HpOMe)l(yTO'{HOﬁ aTTeCTAallui 1 UX OITMCAHHC:

Dopma npomercymouHol ammecmayuu: 3a4em.

[TpomesxyTouHas aTTectaius o0yJdaromuxcs B (hopme 3a4éta MPOBOAUTCS IO pe3yIbTaTaM
BBITTOJIHEHHS BCEX BUIOB Y4eOHOU pabOThI, IPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM IO IAaHHOM JTHC-
UIUTHHE (MOJYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B
TeueHue cemectpa. OLEHKa CTENEeHU JTOCTHKEHUsT 00yUYarOIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB
00y4YeHHsI IO TUCIUILIMHE (MOJIYJII0) MIPOBOAUTCS MPENoIaBaTeNIeM, BEAYIIUM 3aHATHUS 110 JHC-
LUIUIMHE (MOAYJII0) METOJIOM SKCIIEpTHOM oneHKU. [lo uroramM npomexyTouyHOW aTTecTaluu 1o
JTUCIATUTHHE (MOJTYJII0) BHICTABIISICTCS OIICHKA «3a4YTEHO» MITH «HE 3a4TCHOY.

K npomesicymounou ammecmayuu OONYCKaomcsi mojibKo CmyOenmbl, 6bINOJTHUBUUUE BCE
8U0blL YueOHOU pabombl, npedycmompenHvle paboueil npocpammol no oucyuniure « Puzuka
NPOU3B0OCEEHHBIX U MEXHOJI02UECKUX NPpoYeccaxy (YCneuwHo 8binoIHUeuIUe U 3aUUmueuILe 6ce
nabopamopHvle pabomuwl)

IIIkana oue-
HHUBAHUSA

Onucanue

BeimonHeHbI Bce BUBI yueOHON paboThI, IPeayCMOTPEHHBIE yueOHbIM T1aHOM. CTy-
JEHT JeMOHCTPHUPYET COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB ITPUBEICHHBIM B Ta0-
JMLax Mmokasarenei, onepupyeT NpruoOpeTeHHBIMY 3HAHUAMH, YMEHUSIMH, HABBIKAMH,
NPUMEHSIET UX B CUTYalUsX MOBBIIIEHHON CIOKHOCTH. [Ipr 3TOM MOTYT OBITH JOMTY-
IEHBI HE3HAUYNTENbHBIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHHS IPH aHAJTUTUIECKUX OTIe-
panysx, IepeHoce 3HaHUI 1 YMEHUI Ha HOBBIE, HECTAHIAPTHBIE CUTYAIHH.

3auTeHo

He BrImIonnHEH 01H wiin GoJiee BHIIOB Y4eOHOM pabOoThI, MPeyCMOTPEHHBIX YIeOHBIM
mw1aHoM. CTYJIEHT JEMOHCTPUPYET HEMIOIHOE COOTBETCTBUE 3HAHUM, YMEHU, HABBIKOB
MPHUBEJICHHBIM B Ta0JIMIIAX MOKA3aTENICH, TOMYyCKAIOTCS 3HAYUTEIbHBIC OIUOKH, MPO-
SIBJISIETCS OTCYTCTBUE 3HAHWUMN, YMEHUMN, HABBIKOB I10 PsIAY MOKa3aTeen, CTyIeHT UC-
MBITHIBAET 3HAYUTENIbHBIE 3aTPYAHEHUSI IPU ONEPUPOBAHUU 3HAHUSAMU U YMEHUSIMU
MIPY UX TIEPEHOCE HA HOBBIE CUTYAIUU.

He 3auteno

Dopma npomerxcymouHol ammecmayuu: IK3ameH.

[TpomexyTouHas aTTecTanus oOydaromuxcs B GopMe 3K3aMeHa MPOBOTUTCS 110 PE3YIIb-
TaTaM BBIIOJTHCHHS BCEX BHJIOB YUCOHOU pabOTHI, TPETyCMOTPEHHBIX YICOHBIM IUIAHOM I10 JaH-
HOW TUCITUTUTHHE (MOJIYJII0), TIPH 3TOM YUUTBIBAIOTCS PE3YJIBTATHI TEKYIIETO KOHTPOJISI yCIeBae-
MOCTH B TeueHue cemectpa. OIeHKa CTENeHH JOCTHXKEHUS 00YyJaroIIUMUCS MIaHUPYEMbIX pe-
3yJBTATOB OOYUYESHHS IO TUCITUTUIHHE (MOTYII0) IIPOBOIUTCS MPEToAaBaTeNeM, BEAYIIIM 3aHATHS
M0 AUCUUIUINHE (MOAYJI0) METOJOM KCIEepTHOM olleHKU. [Io uToram mpoMeXyTOUHOM aTTecTa-
MU TI0 JAUCUUILUINHE (MOIYJII0) BBICTABISETCS OIEHKA «OTIUYHO», «XOPOIIO», «YIAOBIETBOPH-
TEJIBHOY» W «HEYIOBIETBOPUTEIBHOY.

K npomesrcymounou ammecmayuu 0OnyCcKaomcsi mojivKo Cmyoenmbl, 8bINOJTHUBLUIUE BCE

8UObL YYeOHOU pabombl, npedycMompeHuble paboueli npocpammon no oucyuniune « Duzuka 6
NPOU3BOOCMBEHHBIX U MEXHOJ02UYECKUX npoyeccaxy (VCnewHo Hanucaguiue KOHmpoIbHble pa-
bombl, 8bINOIHUSUIUE U 3auumMUSULUE 1AO0PAmMOpHbLE pabombl)
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IlIkana ouenusanusn

Onucanue

Omauyno

Buvinonnenul 6ce 6uovl yuebHoli pabomul, npedycmMompeHrHble yuyeOHbIM Nid-
Hom. CmyOenm OeMoHCmpupyem cOOmeemcmeue 3Hanull, YMeHull, Hagbl-
KO8 NpugedeHHbiM 6 mabauyax nokazameineti, onepupyem npuoopemeH-
HbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHSAEm UX 68 CUMYAyusax no-
gvluenHotl crodxcHocmu. Ilpu smom mo2ym 6vims 0onyujeHvl He3HAYUmenlb-
Hble OWUOKU, HeMOYHOCMU, 3ampyOHeHUs NPU AHATUMUYECKUX ONepayusXx,
neperoce 3HAHUL U YMeHUll Ha HO8ble, HeCMAHOAPMHbLe CUMYAYUU.

Xopouwio

Buinoanenul 6ce 610wt yuebnol pabomuvl, npedycmMompeHrHble yueOHbIM Nid-
Hom. Cmyoenm OeMOHCmpupyem HenoaHoe, NPasuibHoe COOMBEEmcmeue
SHAHUU, YMEHUL, HABLIKO8 NPUBCOCHHbIM 6 MAOIUYax nokazameinet, oo
ecu npu Smom 6vlau donyueHsl 2-3 Hecyuecmaeertble OUUOKU.

Yooeremeopumenvro

Buvinonnenul 6ce 6uovl yuebHoli pabomul, npedycmompeHrtble y4yeOHbIM Nid-
Hom. Cmyoenm oemoHcmpupyem coomeemcmaue 3HaHull, 8 KOmopoMm ocee-
WeHa 0CHOBHAs, HauboIee 8AXHCHAS YACTb MAMEPUALA, HO NPU SMOM OONy-
WeHa 0OHA 3HAYUMENbHASA OWUOKA UNU HEMOYHOCMb.

Heyoosnemsopumenvro

He gvinonuen ooun uiu 6o1ee 6udo8 yuebHou pabomsl, NpedyCMOmMpeHHbIX
yuebnvim niaanom. Cmyoenm O0eMOHCmpupyem HenoIHoe COOMEemCcmeue
3HAHULL, YMEHUL, HABbIKO8 NPUBCOCHHLIM 8 MAOAUYax noxazamenei, 0onyc-
Karomest 3HAYUmenbHvle OuUOKU, NPOSGIAEHCs OMCYMCMeUe 3HAHUL, yme-
HUll, HABLIKOG NO PsSIdy NoKazamenell, CHYyOeHm UCIbIMbIBAen 3HAUUME b~
Hble 3ampyOHeHUsl NPU ONEePUPOSAHUN SHAHUAMU U YMEHUSMU NPU UX nepe-
HOCe Ha HOBble CUMYayul.

@DOoH/ OLICHOUHBIX CPEJICTB NMPEACTaBIEH B MPHIOKeHUAX 1 1 2 k pabodei mporpamMme.

7. Y4ebHo-MeTOoAMYeCKOE U HH(POPMALIMOHHOE 00ecTeyeHue JUCIUIIMHBI.
a) OCHOBHasI JIUTEPaTypa:
1. T.N.Tpopumona, «Kypc pusukn», 2012.
2. A.I'.'Yeptos, A.A.BopoOréB, «3agaunuk no ¢pusuke», 2008.
0) 10MOJIHUTEIbHASA JINTepaTypa:
1. H.IL.Kanamnuko, M.A.CmonasipeB «OcHoBbI pusukun» Tom 1, 2003, DbC «M3natens-

cTBO JlaHbY»

2. H.K.Tacuuxos, C.B. Konsinos, M.B. Kopsiuko, C.1. CotoctoBa «Mexanuka 1. [TpakTu-
kym» 2019, Mocnoaurex

3. C.U. CorocroBa, M.B. Kopsiuko, C.B. Kombutos, H.K. 'acankoB «Mexanuka 2. [IpakTu-
kym» 2019, Mocnonutex

4. B.B. Huxeropomos, H.M. Ky3uenosa, JI.B. BonkoBa «2Onekrpomaraetusm. JlabopaTtop-
HbIM npakTukyM. Yacts 1» 2019, Mocnonnrex

5. U.A. Kapnos, A.A. Conun, K.M. Epoxun, A.JO. My3bruka «Onrtuka, yacts 1. [Ipaktu-
kym» 2019, Mocnoautex

6. JI.B. BonkoBa, N.A. Kapnios, A.lJO. My3bruka «Ontrka, 9acts 2. [Ipaktuxym» 2019,

Mocmonurex

B) IPOrpaMMHOe o0ecriedyeHue 1 MHTePHeT-pecypcehl:
[IporpammHoOe oOecrieueHre He MPETyCMOTPEHO.
[Tone3nble yueOHO-MeTOAMUECKHE U MTHPOPMALIMOHHbBIE MaTepHallbl IPEACTAaBIEHBI Ha caiTe:

https://mospolytech.ru
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8. MarepuajbHO-TeXHMYeCKoe o0ecniedeHue THCIUIIIMHBI.

e Crienmanm3upoBaHHas yueOHas jgaboparopus kadenpsl «DPusznka» mo MexaHuke: Ay/.
I1K 332, ocHamieHHasi, B TOM YMCJIe, HCTI0Jb3yEMbIMU B IAaHHOK pabodeit mporpaMme j1abopaTop-
HBIMHU ycTaHOBKaMH: «V3MepeHne 6a30BbIX BENMUYHHY, «M3ydueHne 6auncTHUECKOTO MassTHUKA,
«M3ydenne MaTeMaTu4ecKoro MasTHUKa», «ONpenencHue MOMEHTa HHEPLI.

e Crienmasim3upoBaHHasi yueOHas jabopaTtopus kadenpsl «DPusuka» Mo uIeKTpoMarHe-
tusMmy: ayn. [IK 331, ocHamieHnHasi, B TOM 4McIie, HCIIOJIb3YEMBIMH B JAHHOM paboyei mporpamme
71a00paTOPHBIMM yCcTaHOBKaMU: «M3ydeHne MOCTOBOM cxeMbl», «/3MepeHHe COCTaBISIOLIUX
MarHUTHOTO 10Sl 3€MJIM METOJIOM HaJIOKEHUS BHEIIHEro NoJs», «M3MepeHne cuibl, 1eHCTBYIO-
11eH Ha MPOBOJHUK C TOKOM MarHUTHOM 11oJie», «M3ydyeHne noBeieHuss paMKH ¢ TOKOM B MarHUT-
HOM I10JIE».

e CrienmanimzupoBanHas yueOHas gaboparopus kadenpsl «Pusuka» no ontuke: aya. [IK
333, ocHallleHHas, B TOM YUCIIE, UCIOIb3yEMbIMHU B JAHHOM paboyell mporpamme J1abopaTopHbIMU
ycraHoBkamu: «V3MepeHune ckopoctu cBeTay, «M3ydeHue sBiaeHus nuTepepeHnu Ha Gunpusme
u Ouzepkane Openens», «3akoH Mamtoca», «ludpaxiys cBera Ha Wean».

9. MeToauyeckne peKOMEHIAUNH JJI1 CAMOCTOATEIbHON padoThl CTY/ICHTOB

Tema 1. «BBenenue B ¢puzndeckuii 1a00paTOpHbIA TPAKTUKYM.
CTyAeHT JOMHKEeH MOATOTOBUTHCS K YCTHOMY OMPOCY B XOJ€ MOATOTOBKH K JIOMYCKY K Jadopa-
TOPHOU paboTe, BHIMOIHUTH JTAOOPATOPHYIO PadOTy U MOATOTOBUTHCS K MPEACTABICHUIO PE3Yhb-
TaTOB U3MEPEHUM Ha €€ 3a1uTe

Tema 2. «kKuHeMaTuka nocTynaTesIbHOTO JABHKEHUS».
CTyIeHT AOJKEH NOJATOTOBUTHCS K YCTHOMY ONPOCY U PEIIUTh 3aJa4H, IPEJIaraéMble Ha CEMU-
HApPCKUX 3aHATUAX U1l CAMOCTOSITENIbHOTO PEIICHUS, & TAKKE OATOTOBUTHCS K BBITIOJIHEHUIO
KOHTPOJIbHOHM paboTHI.

Tema 3. «/luHaMuKa OCTYNATEIBHOTO JBUKECHUSI.
CTyaeHT AOKEH MOJATOTOBUTHCS K YCTHOMY ONPOCY U PEMIMTh 33aJa4H, PEAJIaraeMble Ha CEMU-
HApPCKUX 3aHATUAX U1l CAMOCTOSITEIbHOTO PEIICHUS, & TAKKE OATOTOBUTHCS K BBITIOJIHEHUIO
KOHTPOJIbHOHM paboTHI.

Tema 4. «Pabota u 3Heprust B OCTYNaTEIbHOM JABHKEHUN.
CTyaeHT AOJKEH NOJATOTOBUTHCS K YCTHOMY ONPOCY U PEMIMTh 3aJa4H, PEAJIaraéMble Ha CEMU-
HApPCKUX 3aHATUAX JUISl CAMOCTOSITENIBHOTO PEIICHUS, & TAKKE OATOTOBUTHCS K BBITIOJIHEHUIO
KOHTPOJIbHOHM pa0OThI U K BBIMTOJIHEHUIO U 3aIIUTE ABYX JIA0OPATOPHBIX padoT.

Tema 5. «KnuHeMaTnka BpamaTebHOTO JBUKCHUS.
CTyaeHT AOJKEH MOJATOTOBUTHCS K YCTHOMY ONPOCY U PEMIMTh 33J]a4H, PEAJIaraeMble Ha CEMU-
HApPCKUX 3aHATUAX JUISI CAMOCTOSITEIIBHOTO PEIICHUS.

Tema 6. «/luHamMuKa BpalaTeaIbHOTO ABUKEHUS».
CTyneHT A0MKEH MOATOTOBUTHCS K YCTHOMY ONPOCY U PEIINTH 3aJja4H, MpeiaraeMble Ha CeMU-
HApCKUX 3aHATHUIX JIJIS1 CAMOCTOSTEIBLHOTO PEIICHHUS], a TAK)KE MOJATOTOBUTHCS K KOHTPOJIBHOMN
paboTe U K BBIIOJIHEHUIO U 3aIIUTe J1a00paTOpHOM paboThI.

Tema 7. «Hanpssk€HHOCTB AIEKTPOCTATHYECKOTO MOJIS».
CTyeHT HOJIKEH MOJATOTOBUTHCS K YCTHOMY OMPOCY U PEIIUTH 3a7auM, MpeajiaraeéMble Ha CEMU-
HApPCKUX 3aHIATHUAX JIJISl CAMOCTOSATEIBLHOTO PEILICHHUS.

Tema 8. «IloTeHIIHAT 3EKTPOCTATUIECKOTO MOJIS.
CTyaeHT AOMKEH NOJATOTOBUTHCS K YCTHOMY ONPOCY U PEIIUTH 3aJja4H, MPEAJIaraéMble Ha CEMU-
HApPCKUX 3aHATUAX JUISI CAMOCTOSITENIBHOTO PEIICHUS, a TAKKE MOATOTOBUTHCSA K KOHTPOJIBHOM
pabore.

Tema 9. «/IMd3IEKTPUKU ¥ IPOBOJHUKH B DJIEKTPOCTATUKE.
CTyaeHT AOMKEH MOJATOTOBUTHCS K YCTHOMY ONPOCY U PEIIUTH 3aJja4H, MPEAJIaraéMble Ha CEMU-
HApPCKUX 3aHATUAX U1l CAMOCTOSITEIBHOTO PEIICHUS.

Tewma 10. «3aKOHBI TOCTOSIHHOTO TOKa.



14

CTyzaeHT JOKEeH OATOTOBUTHCS K YCTHOMY ONPOCY M PELINTh 3a/1a4H, IPeAIaraéMble Ha CEMU-
HApCKUX 3aHATUAX Ul CAMOCTOSITEIILHOIO PELICHNUs, a TAKXKe OJTOTOBUTHCS K KOHTPOJILHOM
paboTe ¥ K BBIIIOJIHEHUIO U 3a1uTe Ja00paTOpHOM paboTHI.

Tema 11. «Marunetuszmy».
CryzaeHT JOJKEeH OATOTOBUTHCS K YCTHOMY ONPOCY U PELIUTh 3a/1a4H, IIpeIaraéMble Ha CEMU-
HApCKUX 3aHATUAX Ul CAMOCTOSITEIILHOIO PELICHNUs, a TAKXKe OJTOTOBUTHCS K KOHTPOJIBHON
paboTe U K BBIIIOJIHEHUIO U 3alIUTE TPEX 1a00paTOPHBIX padoT.

Tema 12. «DnekTpoMarHuTHAS UHIYKIHS.
CryzaeHT JOJKEeH TOATOTOBUTHCS K YCTHOMY ONPOCY U PELIUTh 3a/1a4H, IIpeiaraéMble Ha CEMU-
HApCKUX 3aHATUAX Ul CAMOCTOSITEIILHOIO PELICHNUs, a TAKXKe OJTOTOBUTHCS K KOHTPOJILHON
pabore.

Tema 13. «YpaBHenuss Makcsesiay.
CTyzaeHT JOJKEH OANOTOBUTHCS K YCTHOMY OIIpOCY.

Tema 14. «Konebanusiy.
CTyzaeHT JOJKEeH OArOTOBUTHCS K YCTHOMY ONPOCY U PELIUTh 3a/1a4H, IIpeijaraéMble Ha CeMU-
HApCKUX 3aHATUAX Ul CAMOCTOSITENIbHOIO PELICHUS.

Tema 15. «BonHb.
CTylleHT JO/DKEH MOATOTOBUTHCSA K YCTHOMY ONPOCY U PELIUTh 33Jauu, NpejlaraéMble Ha CEMU-
HApCKUX 3aHATUAX JJISl CAMOCTOSITEIILHOTO PEIICHHUS, @ TAK)KE [MOJATOTOBUTHCS K KOHTPOJIbHON
paboTe U K BBIIOJIHEHUIO U 3a1uTe Ja00paTOpHOM paboThI.

Tema 16. «uTepdepenuus».
CTylleHT JOJDKEH MOATOTOBUTHCSA K YCTHOMY ONPOCY U PELIMTh 33/Jauu, MpejylaraeMble Ha CEMU-
HApCKUX 3aHATUAX JJIS1 CAMOCTOSITEIILHOTO PEIICHHUS, a TAK)KE [TOJATOTOBUTHCS K KOHTPOJIbHON
paboTe U K BBIIOJIHEHUIO U 3a1uTe Ja00paTOpHOM paboThI.

Tema 17. «Audpakuus».
CTylleHT JOJDKEH MOATOTOBUTHCSA K YCTHOMY ONPOCY U PELIMTh 33aJauu, NpejlaraéMble Ha CEMU-
HApCKUX 3aHSTUAX JJISl CAMOCTOSITEILHOTO PEIICHHUS, a TAK)KE MMOJATOTOBUTHCS K KOHTPOJIBHON
paboTe ¥ K BBIIOJIHEHUIO U 3aluTe Ja00paTOpHOM paboThI.

Tema 18. «Ilonsipuzanusi».
CTylleHT JOJDKEH MOATOTOBUTHCSA K YCTHOMY ONPOCY U PELIMTh 33aJJauu, MpejlaraeMble Ha CeMU-
HApCKUX 3aHATUAX JJISl CAMOCTOSITEILHOTO PEIICHHUS, a TAK)KE MOATOTOBUTHCS K KOHTPOJIbHON
paborte U 3amuTe 1a00paTOpPHOIl pabOTHI.

10. MeToauyeckue peKoOMeHIALUM A5 PenogaBaTess

KonTtposbHbie paboThl MUITYTCA HA CEMUHAPCKUX 3aHATUSX. BpeMs HanmucaHust Kax10i
KOHTPOJIBHON paboThI TOMKHO cOCcTaBnATh 20 MUHYT. KpuTepuu olieHKH KOHTPOJIbHOU paboThI B
COOTBETCTBUU C MyHKTOM 6.1.2 cienytomque: 2 — peuieHue 3a1a4i (PaKTUIeCKH HEe HA4aTo; 3 —
pelieHue HauaTo, HalMCaHbI MPAaBHIIbHBIE HCXOAHBIE ()OPMYJIbI, HO OTCYTCTBYIOT BBIBOJIBI U3 HUX;
4 — pelieHue ecTh, HO C HEIOUETaMU, HAPUMED, TTPU HATMYUHU MPABUIFHOTO0 0O0OCHOBAHHOTO OT-
BeTa B 00IIeM BHUE JOMYIICHBI BBIYUCIUTEIbHBIE OIMIHOKH; 5 — MOTy4YeH MPaBHIbHBIN 000CHO-
BaHHBII YMCIIEHHBIN OTBET.

VYCeTHBIN 0npoc MPOBOJUTCS HA JIEKIUOHHBIX M CEMUHAPCKUX 3aHITHUSIX B BUIE JUCKYC-
CHU TIO TIpejIaraéMbIM BOTIPOCAM U SIBIIIETCS HHTEPAKTUBHON (hopMoii mpoBeneHus 3ausatus. OH
JIOJKEH 3aHuMaTh He MeHee 30% BpeMeHHU JIEKIMOHHBIX 3aHsATUN 1 He MeHee 30% BpeMeHHu ce-
MUHAPCKHX 3aHIATHIA. BOTPOCHI 17151 yCTHOTO OIpoca »)KenaTeIbHO JOBECTH JI0 CTYICHTOB 3apaHee,
0 JIEKIMOHHOTO W3JIOKEHHUs MaTepuaia, Tak, YTOObl OHH CMOTJIA CaMOCTOSITENIBHO TOJTrOTO-
BUTHCS K MMPOBEACHUIO TucKyccuu. [Ipu orieHKe JTeKTOp JOHKEH YUYUTHIBATh aKTHBHOCTH CTYICH-
TOB M PE3yJbTATUBHOCTh UX OTBETOB. [locne Kakaoi NUCKYCCHM OMpENEeNsieTcsl rpynna CTy/AeH-
TOB, TIOKA3aBIIMX HAWTYUIIHKA pe3ybTaT. KpoMe 3Toro, yCTHBIN OMpOC MPOBOAUTCS MPHU AOITYCKE
K JJabopaTopHoii paboTe. B 3ToM citydae pe3ynbTar OlleHUBaeTCs Mo ABYX0AJUTHbHOM IIKase: 3a4ET-
He3auéT. Jlo Tex mop, moka He OyJeT MOoydeH 3a4€T, paboTa He MOXKET CUNTATHCS 3aIIUIIEHHOM.
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[Ipunoxenue A.
CtpykTypa U coepx’aHue TUCHUILUINHBI «PU3MKAa B IPOU3BOJACTBEHHBIX H TEXHOJIOTMYECKHUX MPOLIECCaAx)
10 HAMPABJIEHUIO MOArOTOBKH
15.03.01 «MamHOCTPOCHHUE)
[Ipodunb noaroToBKU

«BbIcOK03((peKTUBHBIE TEXHOJIOTHYECKHE MPOLECCHI K 000PYA0BAHUEY

(OakanaBp)
3aounas hopma oOyueHus
Bunsi yueoHoii padoThl,
BKJIIOYAsl CAMOCTOSATE b~
Ho- & | = 8 ®
vep B = £ HYIO OpPMBI aTTeCTALIMH
a Paznmen S 3 2 pPadoTy CTY/IEHTOB,
Tem 3 T3 U TPYJA0E€MKOCTb B yacax
JI /C | Jla | CPC | 3JIP | T P | KP | YO 9 3
BBenenue B pusuyeckuii 1a6opaTopHbIii
NPaKTHKYM.
[IpsiMble 1 KOCBeHHBIE (PU3HYECKHE H3MEPEHUSI.
1 O6paboTKka pe3yIbTaTOB M3MEpPEHUN W dKcme- | 1 14 + +
PUMEHTAIILHBIEC TTOTPEITHOCTH
Brimonnenue paboparopHoit paboTsl «H3mepe-
Hue 0a30BbIX BEINIHH»
KunemaTuka nocTynaTeibHOT0 IBUKEHUS
2 O®uznueckuil Bektop. [lonsarue opra. Teopus
otHocuTensHOCTH ['anmunes. [lonoxxenune u ero | 1 1-4 +
OTHOCUTEIBLHOCTh. TpaeKkTopusi MaTepualbHOU
Touku. Conpukacaromascs II0CKOCTh U COIPU-




Kacarolascsi OKpyXHOCTb. DJIeMEHTapHOE Tie-
peMelieHne 1 3JIeMeHTapHbIi myTh. CKOpOCTh
IOBIDKEHUsI M €€ OTHOCUTENbHOCTh. [IpmHiun
Cynepno3uuuu IBUXKEeHUH. Yckopenue. Kaca-
TeJIbHOE U HOpMaAJIbHOE YCKOpeHus. JlekapToBa
cucreMa KoopauHat. KunemaTnueckue 3aKOHBI
nBwxkeHusa. lloctynarenbHoe ABUKEHUE abco-
motHO TBEpHoro Tena (ATT).

JIMHAMHKA MOCTYNATEJBHOI0 ABHKECHHA
ITonsitre cribl. AGCOIIOTHOCTE CHIIBI B KJIIACCH-
yeckol MexaHuke. [IoHATHS paBHOIEUCTBYIO-
men u cocrosuus nokos. [lepsoiid 3akoH Hbro-
ToHa. VHepuuanbHble cUCTEMBI oTcuéTa. BTO-
poii 3akoH HeroTOHa U 3ak0H BcemupHoOro Ts-
roteHus. MMImynbc W 3aKOH €ro M3MEHEHHs.
Tperuil 3akoH HpOTOHa U COXpaHEHHE HUM-
MMyJIbCa 3aMKHYTOM cucTeMsl. LleHTp macc cu-
CTeMBI. Y 1apbl U B3PHIBHIL.

3,4

Brimonaenne nabopatopHoit pabothl «U3yue-
HHUE OAJUTMCTHYECKOTO MAsSTHUKA

5-8

PaGora u 3Heprusi B nocTynaTeJIbHOM JIBH-
JKeHN U

[loHsiTHE CUIIOBOTO MOJIA. DJEMEHTapHas pa-
0ota 1 paboTa Ha KOHEYHOM IE€PEMEIICHUH.
MoiHocts. Kunernueckas sHeprusi U 3aKOH e€
u3meHenus. Teopema Kénura. [loTeHunanbHbie
CWJIOBBIE TOJIA U MOTEHIMANIbHAS DPHEPrus. 3a-
KOH W3MEHEHHMS IMOTEHUIHAIBbHON OJHEPTuu.
Henorenuumansuele cuiioBble nosst. Ilose cun
COMpPOTHBIIEHUS] KaK MpUMEp HENOTEHIHAIb-
HOT'0 CHJIOBOTO TOJIs. MexaHuueckas 3Heprus u
3aKOH €€ u3MeHeHMs. KoHcepBaTUBHBIE CH-
CTEMBI.

7-10

Brimonnenune nabopatopHoit paboTsl «U3yue-
HHE MaTeMaTHYECKOI0 MAasgTHUKA»

9-12

Kunemaruka BpaliaTe¢JibHOIr0 ABMKCHUSA

11-12

16



OneMeHTapHbIH yrojl MOBOPOTa U YIJIOBas CKO-
pocTb. CBsA3b MEXAY IEMEHTapHBIM YIJIOM I10-
BOpPOTAa W DIEMEHTAPHBIM IEPEMEIICHUEM.
CBsi3p MEXIy YIJTIOBOM M JIMHEHHOW CKOpO-
cTaMHU. YrioBoe yckopeHue. KacarenpHoe u
HOPMaJIBHOE YCKOPEHMsS BO BpPAIATEIEHOM
nBwkeHud. Bpamarensnoe nasmwkenne ATT.
CooTHoIIeHHe MeX/ly BpallaTeJIbHbIM U MTOCTY-
MaTENBHBIM JBH>KCHUSIMHU.

JluHaMuKa BpamaTeJbHOro ABUKEHHA

MOMEHT UMITYJIbCa 1 MOMEHT CHJIBL. 3aKOH M3-
MEHEHHUS MOMEHTa uMITylbca. OTHOCHUTEIh-
HOCTH MOMEHTa MMITYJIbca. MOMEHT UMITyJIhCca
Y YTIIOBasi CKOPOCTh. MoMeHT unepiuu. OCHOB-
HOE ypaBHEHHE TMHAMUKH BPAIIaTeILHOTO IBU-
skeHusa ATT. OceBble MOMEHTBI HHEPLIMUA HEKO-
tophix ten. Teopema llreitrepa. Pabora u xu-
HETHUYECKast YHEPTHUS BO BPAIATEIIHLHOM JIBUXKE-
Huu. llpeneccus. AHanorus Mexay IMOCTymna-
TEJHHBIM ¥ BPAIIATENbHBIM TBUKCHHUSMU.

13-18

BrinonHenue jgabopaTopHoi pabotel «Onpee-
JICHE MOMCHTA UHEPIIUNY

13-18

Hroro no 1 cemectpy:

84

Hanps:k€HHOCTD 3JIEKTPOCTATHYECKOT0
oJif

DIIeKTPUIECKUN 3apsi KaK UCTOYHUK JIEKTPO-
cratudeckoro nous. 3akoH Kynona. [IpuHnumnet
OymskojeiicTBus U nanbHOAecTBusA. [loHsTre
(bu3ngecKoro mojs. DIEKTPOCTATUIECKOE TTOJIe
KaK YaCTHBIN ci1ydail pu3ndeckoro mosus. Mare-
MaTHYECKHE MOJIS KaK CIIOCO0 OMUCAHUS HETIpe-
PBIBHO paclipenesi€HHON Matepuu. HanpsokEH-
HOCTb KaK CHJIOBAasl XapaKTEPHCTHUKA IIEKTPH-
yeckoro mois. [IpuHnun cynepno3uiuu 3ieK-
TPUYECKUX TOJIENH B MPUMEHEHUH K HaNPSHKEH-
HocTu. llone mumons. OcoOEeHHOCTH CHIIOBBIX

1-4

17



JMHUH TOJI HANpsKEHHOCTH JIEKTPOCTaTHYe-
ckoro nois. IIoTok BekTopa HanpsKEHHOCTH.
Teopema OcTtporpanckoro-I"aycca (OI') B Baky-
yme. Ilpumenenne teopemsl OI' mns pacuéra
HaNpsKEHHOCTH  PACIpeeNEHHBIX HCTOYHU-
KOB.

10

Brimonmunenune maboparopHoit paboTer «H3yde-
HUE MOCTOBOM CXEMBI»

1-4

IHoTeHuuaJj 31eKTPOCTATHYECKOI0 0JIA
IToTeHIMaNnbHOCTH ANEKTPOCTATUIECKOTO TOJIA.
IloTeHIMan Kak SHEPreTHYECKasl XapaKTepH-
CTHKa J3JeKTpocTaTHyeckoro mnoius. CBsa3b
MEXNy HaNpsDKEHHOCTBIO M MOTEHIUAJIOM.
IIpyHIMT CYNEepHO3HLIUN 3IEKTPOCTATHUECKUX
IIOJIEW B MPUMEHEHNH K noreHuuany. Hanpsoxe-
Hue. PaboTa 35eKTpocTaTHIecKrX CHII Ha nepe-
MEILEHHH TPOOHOTO 3apsiia. DHEPTHUsl CUCTEMBI
3apsIoB.

11

Brimorenne nabopatopHoit padoTsl «M3mepe-
HUE COCTaBISIONIMX MAarHUTHOTO TOS 3eMIIH
METOI0M HAJIOKEHHSI BHEITHETO TIOJIS

5-8

Jn31eKTPUKH ¥ IPOBOAHUKH B JJIEKTPOCTA-
THKeE

Huanextpuueckas cpepa. llonspuzanums. [u-
3JeKTpUYEcKass BOCIPHUUMYHUBOCTH. Teopema
OI' B amanexTpuke. [mdnexTpudeckas IpoHH-
AaeMOCTb. DJIEKTpUYECKOe CMelIeHue (MHIyK-
must). [loHsiTHE BMEKTPOCTaTHUECKOTO MPOBO-
HUKa. Pacripenenenue 3apsizia 1o ero noBepxHo-
CTH. OJeKTpudeckass EMKOCTb YEAMHEHHOIO
NPOBOJHMKA. B3aumHas EMKOCTb JBYX MPOBOJ-
HUKOB. KoHaeHcaTOpsl. DHeprus 3JeKTpude-
CKOT'0 IOJISL.

7-10

10

3aKoHDBI TOCTOSTHHOTO TOKA
Bektop miotHoctu Toka. Cuna Toka. 3akoH
Oma B auddepeHimanbaoi Gopme. Y aenbpHoe

11-12

18



conpoTuBieHue cpeapl. 3akoH Oma B UHTe-
rpansHON ¢opme. CONMPOTHBICHHE YydacTKa
reny. Dnexkrpoasrxyias cuna (31C) yuacTka.
3akoH Jlxoyns-JleHna B WHTErpajibHOM U B
JuddeperunansHol Gopmax.

11

Brimoaenue raboparoproit padotsr «M3mepe-
HUE CWIbL, ACHCTBYIOIIEH Ha MPOBOJHUK C TO-
KOM MarHuTHOM II0JIC»

9-12

11

MarseTusm

MarHuTHOE oJIE U €ro BO3ACHCTBUE HA ABUXKY-
mruecs 3apsiapl. Cua Jlopeniia. MaruutHas uH-
nykiust. Cuna AMrnepa. MarHUTHBIH MOMEHT U
BO3JICHCTBHE Ha HETO MarHuTHoro mois. Hc-
TOYHUKH MaraHuTHoro Ioisg. 3akoH bmo-Ca-
Bapa-Jlarmmaca. MarautHbeiii notok. Teopema
OI' w1 MarguTHOro mois. Padora crmisl AMm-
nepa. 3aKoH IMOJIHOTO TOKa U (u3nYecKas Teo-
pema CTokca B BaKyyMe U B MarueTuke. Hamps-
’KEHHOCTh MAarHUTHOTO Mojs. MarauTtHas BOC-
MPUUMYHMBOCTh U MAarHUTHAs MIPOHUILIAEMOCTb.
JluneiiHple MarHeTHKY (J1a- U TapaMarHeTHKN)
Y HENTMHEWHBIH MarHeTHkH ((peppoMarHeTHKH).
HamaranmuuBanue QeppoMarHeTUKOB: KpHUBas
HayaJbHOM HAMarHUYE€HHOCTH, MpeaeibHas U
HeTpeJieNbHbIE NETIIN TUcTepe3nca. JKEcTkue u
MSTKHE MarHETHKH.

13-16

11

Brimonnenune nabopatopHoit paboTsl «U3yue-
HUE TMOBEICHUS paMKH C TOKOM B MarHHTHOM
oJe»

13-18

12

DJIEKTPOMATHUTHAS MHAYKIUS

3akoH @Dapazned u npaswio Jlenma. Buxpesoe
anekrpuyeckoe nosie. Camounnykuus. Ilepe-
XOIHbIE IPOLECCHl B 3JIEKTPUUECKON IIEIH.
OHeprus MarHUTHOTO MOJIsI.

17-18

Wroro no 2 cemecTpy:

84

13

YpaBHennss MakcBesia

19



JuddepeHnnanbHbIe OnepaTopbl TEOPUH OIS,
HNHuterpanbHeie TeopeMsl Teopuu nois: I'aycca
n Crokca. lloTeHnmanpHBle ¥ BUXPEBBIE BEK-
TopHbIe 1oys. CBeleHHe MHTETPATbHBIX YpaB-
HEHU 3JIeKTpoMarHeTu3Ma kK nuddepeHmnmaib-
HbIM ypaBHeHUsIM MakcBesia. Tok cMeleHus..

15

Brimonmuenue maboparopHoii paboTs! «3mepe-
HHUE CKOPOCTH CBETa»

1-4

14

Konebanus

I'apmonnyeckue konebanns. Jnddepennmans-
HO€ ypaBHEHHE T'apPMOHHYECKHX KOJEeOaHHH W
ero obuiee peuieHue. BekTopHoe mpencrasie-
HHUE TapMOHMYecKuX QyHKInH. MexaHndeckne
MasTHUKHU. WaeanpHBIA KOJICOATEILHBIA KOH-
Typ. ['apMoHMUeckue KonebaHus ¢ SHepreTuye-
CKOM TOUYKHM 3peHMs. 3aTyxarolue KojaeOaHHs.
Bonyxnennsie konebanus. Pesonanc amruiu-
Tynabl. Pe3oHaHC cKOPOCTH. AMIUTUTY/1a MOTJIO-
IICHUSA 1 aMILITyaa JUCIICPCHUU.

15

BoJsnbl

Bosmyienus mexanndeckoit cpeasl. Bonnosoe
ypaBHeHUE. BBIBOJ BOJTHOBOTO YpaBHEHHUS W3
ypaBHeHnH MakcBesuia. CBOHCTBA 3JIEKTpoMar-
HUTHBIX BOJIH. ['apMoHHMUYeckue BOJHBL. Da3zo-
Basi ckopocTh. JlyinHa BoJiHBL. BOJIHOBOW BeEk-
TOp. MIHTEHCUBHOCTh TapPMOHHMYECKON BOJIHBI.
ITakeTsl rapMOHUYECKUX BOJH. [ pymnmnoBas cko-
pocth. JlnmHa KorepeHTHOoCcTH. Bpems kore-
PEHTHOCTH.

16

Brimonnenune naboparopHoit paboTsl «M3yue-
HUE SBJIEHUS MHTep(depeHIMn Ha OWIpU3Me U
omsepxkane Openens»

5-8

16

NnTepdepennusn
SBnenue unrepdepennuu. KorepeHTHbIC HC-
TouHUKH. Heo0X0MMBbIC U IOCTATOYHBIC YCIIO-

7-10

20



BUSI KOTEPEHTHOCTH UCTOYHUKOB. MHTEpde-
pentus chepuaecKkux BoiH. ONTHISCKHUI XOI.
YcnoBus naTepHEPEHINOHHOTO MAKCUMyMa 1
MHUHHMYMa. Y CIIOBHE BPEMEHHOM KOrepeHTHO-
ctu. Cxema lOunra. Mutepdepenus B TOHKUX
mnénkax. Konbia Hetotona. IlpoctpancTBeH-
Hasi KOTEPEHTHOCTb.

17

BrinonHenue 1abopatopHoii pabothl «/udpak-
IMsI CBETA HA M

9-14

17

Judpaxuus

SAsnenne qudpaxuuu. [Tpunuumn [olirenca-
Openens. 3oub Openers. [IpsMonuHEHHOCTH
pacnpoCcTpaHEeHHs CBETa B OAHOPOAHOM cpefie.
Hudpaxus Operens Ha KPYTJIOM OTBEPCTHH.
YciioBUE T€OMETPUUECKOM ONTUKU. Y CIIOBUE
nmudpaxin Opayarodepa. Judpaxmus Opa-
yHrodepa Ha LIeNH ¥ Ha OMHOMEPHOU Audpak-
nuoHHoH pemérke. ndpakuus dpaynrodepa
Ha Kpuctaiax. Yciosue Bynbda-bparra. Paz-
peraromas cnocoOHOCTh JUPPAKIIMOHHOM pe-
mETKU. AJbTepHATUBHOE MPUHIHUITY [ T0H-
reHca-®penens onucanue AUQpaKkuy: napa-
MeTp audpakuuu. Judpaxius Opayrrodepa
cxoaaumxcs BosiH. Onucanue qudpaxnun
®payHrodepa MIOCKUX BOJH € IIOMOMIBIO CO-
OTHOIIIEHUS HEOIIPEAENEHHOCTEH.

11-14

18

Hoasipuzanus

TlonepedyHocTh BOJIH M MOJISIPU3ALIMOHHbBIE SB-
neHus. JluarpaMma MHTE€HCUBHOCTHU. Martpuiia
KOT€pPEHTHOCTH M CTENEHb KOT€PEHTHOCTH
oceil. Hopmanbsabie koopauHatsl. [lonspuzanus
B ()a30BO-HEKOT'€PEHTHBIX BOJIHAX: HETOJIAPH-
30BaHHBIN CBET; INIOCKOMOISPU30BAHHBIN CBET;
3aKOH Mamioca; 4acTHUYHO MOJISIPU30BAHHBIN
ceeT. [lonmspuzanms B (ha30BO-KOT'€PEHTHBIX

15-18

21



BOJIHAX: JieBasl U MpaBas dJUIMNTHYECKas MOs-
pusanys; Kpyrosas nosisipuszanusi. ONTHYECKH
aKkTuBHbIe cpexabl [lonspu3anvoHHBIE METOIBI:
3aK0H bprocrepa; NBOIHOE IydeHpEIOMIICHUE,
JUXPOU3M.

Brimonnenune mabopaTopHO paboTHl «3aKoH

18 Mautrocay» 15-18 "
Hroro mo 3 cemectpy: 80
3aBenytromumii kadeapoi
3apenyromnuii kKagenpoi «Dusrkay I 1.M.Ctpekanuna/

22
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AHHOTALMS MPOTrPAMMBI JMCHUIIMHBL: «DU3UKA B IPOU3BOJICTBEHHBIX U TEXHOJI0-
THYEeCKHUX MPOoLeccax»)
IJIs HanpaBJjienust noarorosku 15.03.01,
npoduib: «Bbicok03I(pPeKTHBHBIE TEXHOJIOTHYECKUE MPOLECCHI 1 000PYA0BAHUE

1. lleau u 3aga4y AUCHHUILIMHBI

K 0CHOBHBIM 1€JIAM OCBOCHHUS IUCHUIUIMHBI «DU3KKa B POU3BOACTBEHHBIX U TEX-
HOJIOTMYECKUX MPOLIECCaxX» CIENYET OTHECTH:

— @opMHpPOBAaHNE HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOI'O (PU3HMYECKOTO MBIIILJIE-
HUS;

b

— MpUOOpeTEeHNE MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl U3YUEHUS] €CTECTBEH-
HOHAYYHBIX, 001IENTPOPECCUOHANIBHBIX U CTICIIUATBHBIX TUCIUTIINH

K 0CHOBHBIM 3aJayaM OCBOCHMS IUCHUIUIMHBI «DPU3HMKa B MPOU3BOJCTBEHHBIX U
TEXHOJIOTHYECKUX MPOLIECCaX» CIETYET OTHECTH:

— M3yuenue ob61mieit pusznku B 00bEME, COOTBETCTBYIONIEM KBAIUPUKAIIUU OaKalaBpa

2.MecTo nucuumianHel B crpykrype OIl

Hucrumnaa «du3uka B MPOU3BOJICTBEHHBIX U TEXHOJIOTHUECKUX MPOIECCax» OTHO-
cutcst k 6a3oBoit yactu (b1.1.) 6azoBoro 1nukia (b1) ocHOBHOI 00pa3oBaTebHON TPO-
rpammbl 6akanaBpuata (OI1).

«®Dusuka B MPOU3BOJICTBEHHBIX U TEXHOJIOTHYECKUX IMPOIIECCax» B3aUMOCBs3aHa JIO-
TUYECKHU U COJIEPIKATETbHO-METOIMYECKH CO cienytommmu aucturumuaamu OOIT

B 6a3zoe01i vacmu 6azoeoeo yuxna (b1.1.):

— BrIciias maTemaTuka;
—Teopernyeckass MEXaHUKA;
— DIIEKTPOTEXHIUUECKHE OCHOBBI MAIIIMHOCTPOUTEIbHBIX TEXHOJIOTHIA

3.TpeGoBaHus K pe3yibTaTaAM OCBOEHMS AN CIHUIINHBI

B pesynbraTte nzyueHnus nucuuiinibl «Ousnka B MPOU3BOACTBEHHBIX U TEXHOJIOTMYECKHUX
IIPOLECCAX» CTYAECHTHI JOJIKHBI:

3HATH:

— OCHOBHBI€ 3aKOHBI U TIOHATHUS (PU3UKU;

— OCHOBHbIE (PU3NYECKHE METO/Ibl UCCIIEIOBAHMUS

yMeThb:

— IPUMEHATH (PU3UUECKHUE 3HAHUSA K PEIICHUIO TPAKTUYECKUX 3a/1ay;

— UCIOJIb30BaTh MATEMATUYECKUH amnnapaT Npyu BbIBOJE PU3NYECKUX 3aKOHOB;

— IJIAHUPOBATH U BBINOJHATH YUEOHOE SKCIIEPUMEHTAILHOE U TEOPETUIECKOE HCCIIe10Ba-
HUE PU3NYECKUX SBICHUI

BJIAIETh:

— CHUCTEMOU TEOPETHUUECKHUX 3HAHUH MO (U3HKE;
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— METOJIOJIOTHEN U METOAaMH (PU3UUECKOTO IKCIIEPUMEHTA;
— HaBBIKAMHU PEUICHHS] KOHKPETHBIX 3a7]a4 U3 Pa3HbIX 00sacTeil (U3NKU HA YpOBHE, COOT-
BETCTBYIOIIEM TPeOOBaHMIM 001IeNpodecCHOHaIBFHOM MOArOTOBKH OakaiaBpa.
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[Ipunoxxenne 1 k
. 5 paboueii mporpamme
MUHHUCTEPCTBO HAYKU U BBICIHEI'O OBPA30BAHI S POCCUMCKOUN ®EAEPALIVIN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXIEHME BBICIIEI'O OBPA3SOBAHIS
«MOCKOBCKUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpasnenue noarorosku: 15.03.01
«MammHoCTpOEeHHUEN

OII (mpoduib):
((BBICOKOB(l)(bCKTI/IBHBIe TCXHOJIOTHYCCKHC IIPOUCCChI U O60py,I[0BaHI/I€»
dopma 00yUeHUs: 3a09HAasI

Bun npodeccronansnoii gesrensaoctu: (B coorBerctBum ¢ ®I'OC BO)

Kadenpa «Dusnkay

®OH/I OHEHOYHBIX CPE/ICTB

MO JUCLUTIJIAHE
«Dusuka B IMPOU3BOACTBCHHBLIX MU TEXHOJOI'HYECCKHUX IIpoHeEccax»

Cocrasg: |. [1acriopt oHIa OIIEHOUHBIX CPEACTB

Il. Onucanue O1EHOYHBIX CPEJCTB:
KOMIUJIEKTBI KOHTPOJIbHBIX padoT (K/P)
BOIIPOCHI 10 TeMaM JUCHHUIUIMHBI K ycTHOMY ompocy (YO)
TeMBbI 1a00PaTOPHBIX PabOT U MPUMEPHbIE BONIPOCH! Juist UX 3amuThl (3JIP)
oOpazer 6uieTa s 3K3aMeHa, BOIIPOCHI JJIs TOATOTOBKH K 3a4éTy (3)
oOpaserr Ousera JJi SK3aMeHa, BOITPOCHI JIJIs MMOATOTOBKH K dK3aMeHy ()

arONE

CocrTaBuTeiu:

JOIEHT, K.(.-M.H. My3bruka A.IO.

Mocksa, 2022 rox



IHACHHOPT ®OHJAA OHEHOYHBLIX CPE/ICTB
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Tabauua 1

®du3uka B NMPOU3BOACTBCHHBIX U TEXHOJOIHYECCKUX Ipoleccax

OI'OC BO 15.03.01 «MammuHoCTpoeHue»

B nporecce 0cBOSHHS JaHHON TUCHUIUIMHBI CTyAEHT (POPMHUPYET U AEMOHCTPUPYET CIEAyIoNIre 001menpodeccCHoHATbHbIE KOMIETEHI[UU

HOCmU,  NpUMEHSIMb
WMemoobl  mamemamu-
yecKk020 AHAIU3A U MO-
Oenuposanusi, meope-
muyecko2o u dKCnepu-
WMenmanvno2o uccie-
006aHUS

CKHX 3a/1a4, UCIIOJIb30BaTh MaTEMaTHYECKUH armapar
[pH BBIBOJIE (PM3NYECKUX 3aKOHOB, TUTAHUPOBATH U BbI-
MOJIHATH Y4EOHOE IKCIIEPUMEHTAILHOE U TEOPETUIECKOE
rccienoBaHne GU3NISCKUX SBJICHHA.

Baanern:

CHUCTEMOM TeOPETHIECKHUX 3HAHUU 110 (PU3HKE, METOI0JI0-
rueil U MeromamMu (DU3MUECKOTO SKCIEPUMEHTa, HaBBI-
KaMH peIlIeHUs] KOHKPETHBIX 3a/iady W3 Pa3HbIX o0iacteit
(bM3KUKK Ha YPOBHE, COOTBETCTBYIOIIEM TPEOOBAHHSIM 00-
menpodecCHoHaTbHOM — MOATOTOBKM — OakajiaBpa 110
HAIPaBICHUIO

HBIX paboT

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHoJ10rus Ddopma CTeneHu ypoBHeH 0CBOCHHA
NH- DOOPMYJIUPOB- ¢GopMmupoBaHusi  (OUEHOY- KOMIIeTeHIINii
JNEKC KA KOMIIeTeHIIMii HOT'O
cpen-
OIIK-1 |ymenue ucnonvszogams [3HATH: neKnMs, camocto- |YO lba3oBblii ypOBeHb:
OCHOBHbIE 3aKOHbI  [OCHOBHBIC 3aKOHBI U TIOHSTHUSI QU3UKH U OCHOBHBIC pu3u- [aTenbHas padora, (3JIP, BOCIIPOM3BOJICTBO MOJTYyYEHHBIX
ecmecmeeHHOHAYYHbIX — [UECKHAE METOABI HCCIIET0BaHMSL. cemuHapckue 3a-  [KP, BHAHMI B XOJI€ TEKYIIEr0 KOH-
Oucyunaun @ npogec- |YMeTb: HATUSA, BBIIONHE- (3, [TPOJISt ¥ IPOMEKYTOYHOU aTTecTa-
CUOHATLHOU Oesimenb-  [IPUMEHSTH 3HAHHS 10 (PU3HKE K PEHICHUIO TIPAKTHYe- HIE 1abopaTop- €] TN

IMoBbILLICHHBIN YPOBEHb:
'YMeHne HecTaHIapTHO OTBEYaTh
Ha [T0CTaBJICHHBIE BOIPOCHI

**- CoxkparueHus (opM OLIEHOYHBIX CPEACTB CM. B npriioxenuu 2 k PII.




OIIMCAHHUE ONEHOYHbBIX CPEJACTB
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ITpunoxenne 2
K paboueii mporpamme

Hepeqeﬂb OLCHOYHBIX CPEACTB I10 JUCHUILJINHE «Puszuka B NMPOU3BOJACTBCHHBIX H TEXHOJIOIHY€-

CKHX IIpomeccax»

(XOPOLIO», «KYAOBJIICTBOPUTCIIEHO» UIIN «HECYAOBJICTBOPU-
TCIIBHO»

HanmenoBanue
Ne | onenounoro [IpencraBienue oLueHOY-
OC Kpatkas xapakTepucTHKa OLIEHOYHOTO CPeCTBa Horo cpeactsa B ®OC
cpeacTBa
Konrtponbnas [CpencTBo MpOBEpKH YMEHHH MPUMEHSTH MOTy4eHHBIE
b pea POBEpKH Y p y KommnekT KOHTpOJIBHBIX
1 pabora 3HAHWS I PEIISHUs 3a1ad OINpPEIeICHHOTO THIIA II0 N
3aJaHNi 110 BApHAHTaM
(K/P) TeMe WM pazjerny
CpencTBO KOHTPOJIS, OPTaHU30BAHHOE KaK CIEIHabHAs
VeTHbiii onpoc Oecela mearoruaeckoro paboTHUKA ¢ 00YYarOIIUMCHS Ha Bompocsr o
2 (VO) TEMBbI, CBSI3aHHBIE C M3y4aeMOH AMCIUILTMHOMN, U paccuu- | TeMam/paszenaM AUCIH-
TaHHOE Ha BBIICHEHHE 00beMa 3HAaHUN 00Yy4aroLerocs o TUTAHBI
OTIpeZieIecHHOMY pa3fielly, TeMe, TpodeMe | T.11.
CpencTBo MPOBEPKH YMEHHI ¥ HABBIKOB TI0 HCITOJIB30Ba-
3amuTa nabopa- [IpumepHBIE BOIPOCHI 1
. HUIO Ja00paTopHOrO 0OOpPYNOBAaHUS U H3MEPHTENBHBIX
3 TOpPHOU pabOTHI 3aIUTHI JIAOOPATOPHBIX pa-
(311P) MprOOPOB, 00PabOTKE IKCIEPUMEHTAIFHBIX TAaHHBIX H UX 60T
CPaBHEHHIO C TEOPETUIECCKUMHE pacueTaMu
CpeacTBO IPOBEICHUSI MPOMEKYTOUYHOM arrectauuy Mo
pel poBell p Y N > Bonpocs! a1t 10AroToBKH
3auer [pe3yIbTaTaM BBIMIOJIHEHHS BCEX BUJOB Y4eOHOH paboThl B ..
4 K 3a4€Ty, IpUMEPHI 3a4eT-
3) TEUEHUU CEMECTpPA C MPOCTABIEHUEM OLIEHKH «3aYTEHO»
HBIX OMJICTOB
WA «HE 3a4TEHO»
CpelcTBO NPOBEICHUS HMPOMEXYTOYHOH aTTeCcTaluu I10
SK3aMeH pe3yJIbTaTaM BBIMOJIHEHHUS BCEX BUIOB Y4eOHOM paboThl B | BOIpoCk! U HOATOTOBKH
5 ) TEYEHUH CEMECTpa C MPOCTABICHHEM OILIEHKH «OTIMYHO», |K 9K3aMeHY, TPUMEPHI DK3a-

MCHAIIlMOHHBIX OuIeToB
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MWHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHUS POCCUNCKOMN DOEJNEPALINN
DenepaibHOE TOCYTAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE BHICIIIETO 00pa30BaHHUs
MOCKOBCKHI MOJUTEXHUUYECKUN YHUBEPCUTET

HaHpaBHCHI/Ie IIOATOTOBKH:

15.03.01 «MammHOCTpOEHHUE
OII (mpoduns): «BricokodpPeKkTUBHBIC TEXHOIOTUIECKHUE MPOTIECCHI 1 000PYIOBAHUE)

Kadenpa dusuka

(HanMeHOBaHHe Kadeapbl)

KommiekT 3agaHuid 1J1s1 KOHTPOJIbLHOU PadoThl

10 JTUCHUIIJINHE «DPuszuka B IMPOU3BOACTBCHHBIX U TCXHOJIOITHYCCKUX IIPOLECCAX)
(HaUMEHOBaHUE JMCLMIUIIHBI)

CDOpMCZ meKyuweco KOHmpoJia, npoeepArudasi CmMeneHb OC60EHUA KOMNENEHYUU
OIllK-1

Tema ... Kunemamuxka nocmynameibHo20 08UMNCEHUS

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMEpHOE IBHKEHHE TEJla ONKUCHIBACTCS CICAYOUIMMU 3aKOHAMU JIBUKCHUS:

x(t)=13-97t +26,5t%; y(t)=75—6t —17t>
X,y TaHbI B METpax, t — B CEKyHIax.
Onpenenute B MOMeHT BpeMeHH t=11 C: 1) koopAMHATHI Tena; 2) NPOEKIUH CKOPOCTH Tena; 3)
MIPOEKIINN YCKOpEHHUs; 4) KacaTelIbHOE YCKOPEHHE; 5) HOpMaJIbHOE YCKOPEHHE; 6) paanyc Kpu-
BU3HBI TPAEKTOPUHU

BAPUAHT 2
KOHTPOJIBHAA PABOTA Nel: KHHEMATHKA
JIByMEpHOE NBHKEHHE TeJa ONMHUCHIBACTCA CICAYIOUIMMHU 3aKOHAMU JIBUKCHUS:

x(t)=1-143t +0,4t%; y(t) = 23+17t +0,5t°

X,y aHbI B METpax, t — B ceKyHaax.

Omnpenenure B MOMEHT BpeMeHH t=5 C: 1) KoopAMHATHI Tena; 2) MPOEKIMH CKOPOCTH Tena; 3)
NPOEKINH yCKOpeHHUs; 4) KacaTelbHOe YCKOPEHHE; 5) HOpMaJbHOE YCKOpeHHe; 6) panuyc KpH-
BU3HBI TPACKTOPUU

BAPUAHT 3
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIByMEpHOE NBUKEHUE TEJla ONKUCHIBACTCA CIEAYOLUIUMU 3aKOHAMU JIBUKCHUS:

x(t)=25+0,1t +6,5t; y(t)=7,5+66t —1,7t>

X,Y IaHbl B MeTpax, t — B CeKyH1ax.

Omnpenenure B MOMEHT BpeMeHH t=34 C: 1) KoopJauHATHI Tela; 2) MPOESKIIUU CKOPOCTH Tena; 3)
MPOEKIIMU yCKOpeHus; 4) KacaTellbHOe YCKOPEHHE; 5) HOpMalIbHOE yCKOpEHUe; 6) paanyc Kpu-
BU3HBI TPACKTOPUU
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BAPUAHT 4
KOHTPOJIBHAA PABOTA Nel: KHHEMATHKA
JIByMEpHOE JBUKEHUE TeJla ONUCHIBACTCA CICAYIOLUIUMU 3aKOHAMU JIBUKCHUS:

x(t)=—23-9t+4,5t%; y(t)=—75+63t +34t>

X,y IaHbl B MeTpax, t — B ceKkyHaax.

Onpenenure B MoMeHT BpemeHu t=10 C: 1) koopauHaThl Tena; 2) MPOSKIUA CKOPOCTH Tena; 3)
IIPOEKLIMN yCKOpeHUs; 4) KacaTelIbHOE YCKOPEHUE; 5) HOpMalIbHOE yCKOpeHue; 6) paguyc Kpu-
BU3HBI TPAEKTOPUHU

TeMma ... ,Zluuamuka nocmynamesibH020 OGUIICCHUA.

Bapmuanr 1

3a kakoe BpeMs t COCKOIB3HET C HAKJIOHHOHN IIOCKOCTH JUIMHOI S ¢ yIiIoM HakJIoHa f3 Telo,
€CJIM OHO JABUXKETCS PAaBHOMEPHO 110 HAKJIOHHOM IUIOCKOCTH € YIJIOM HakjoHa ¢? HavanpHas
CKOpOCTb T€JIa paBHA HYJIIO.

Bapuant 2

Ha HenoBrXHBIN 11ap HaJIETaeT CO CKOPOCThIO Vo I1ap, Macca KOTOPOIo B N pa3 OoJIble MacChl
HEMOABMKHOrO 1apa. Haiiinre cooTHOIEHHE CKOPOCTEH ApoB M0CIIE YIIPYToro LEHTPAIbHOIO
ynapa k ckopoctu Vo.

Bapuant 3

JlensiHasi ropka cocTaBisieT ¢ ropu3oHToM yroi o = 10°. ITo Heil myckaroT BBepX KaMeHb, KOTOPBIii
MOTHSBIINCH HA HEKOTOPYIO BBICOTY, COCKAJIb3bIBAET IO TOMY K€ IMyTH BHU3. KakoB Koaddumm-
€HT TPEHUs L, €CIIM BpeMs CIIycKa B N = 2 pa3a GoJibllie BpeMeHH noabéma?

Bapmuanr 4

K HuTH TIofiBenIeHa THPS. Eciy mogHIMATh 3Ty THPIO ¢ YCKOPEHHEM a1 = 2 M/C%, TO HATSKEHHE
HUTH OyJIeT BABOE MEHbILIE TOTO HANPSDKEHUS, IPH KOTOPOM HUThH paspbiBaeTcsa. C KakKUM yCKO-
pEHUEM a2 HaJl0 MOJHUMATD ITY THPIO, YTOOBI HUTh pa30pBallach.

Tema ...Paboma u 3nepzus 6 nocmynameibHoM 08UHCEHUU
Bapmuanr 1

Ornpenennute MTHOBEHHYIO MOIIIHOCTb, Pa3BUBAEMYIO CHUIION |E = 217+3IZ (H), xoTopas neii-

CTBYET Ha MaTePHAIbHYIO TOUKY, ABMKYIILYIOCS CO CKOPOCTBHIO D =L5T—4T (m/c).

Bapmuanr 2
JIBa rpy3a, Macchl KOTOPBIX OTHOCSTCS Kak 1:4, COEJMHEHBI CKAaTOM MPYKUHOM U JIEKAT HAa TOPU-
30HTaJIbHOM MOBEPXHOCTH CcTOja. [Ipn pacnpsmieHnu NpyKUHBI IPy3 MEHBIIEH MACChI ITOTY4aeT
KkuHeTHuyeckyto sHepruto 40 /x. Uemy npu 3ToM Oblila paBHAa NOTEHIMATIbHAS YHEPTUS CHKATON
MPYKHUHBI?

Bapuant 3

[Tyns maccoit 10r, nerdias ropu30HTaNbHO co ckopocThio 200 M/c, monagaer B JepeBsiHHBIN Opy-
COK Maccoi 5 Kr, JeKallluid Ha CTOJIe U yJAepKUBAeMbI MPYKUHOM ¢ sxecTKocThio 2 KH/M . Uemy
paBHaA MakCHUMallbHas JAedopManus npykuHbl? TpeHre He yUnuThIBaTh.
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Bapmuanr 4

Pabora Bcex cui, IEHCTBYIOIIMX Ha Tella CHCTEMBI, NIPU MEePeXoJe U3 MePBOr0 MEXaHUYECKOTO
COCTOSIHUSI BO BTOpO€ OKa3anack paBHOU 123 JIx. IIpu 3ToM paboTa MOTEeHIMANBHBIX CUJ ObLIa
paBHa 300 J[x, a paboTa TUCCUITATUBHBIX CHJI OKa3ajachk paBHO# -13,8 J[x. Ha ckoinbko n3meHu-
Jach KHHETUYECKAasl SHEPTUsl CUCTEMBI?

Tema ... ,Zluuamuka epauiamesibHo20 OGUIICCHUAL.

Bapmuanr 1

MaxoBHK BpaIaeTcs Mo 3aKOHY, BEIpakaeMoMy ypaBHeHHeM ¢=A+Bt+Ct?, e
A=2pan, B=16 pan/c, C=-2pan/c’. MOMeHT HHepIHX MaxoBHKa paBeH SOkr-m2. Haiitn MoMeHT
CUJI, IEMCTBYIOIMX Ha MaXOBUK (BpalllalOLii MOMEHT) B MOMEHT BpeMeHHu t=1c.

Bapuant 2

CrutomHoM nuIuHApP Macco M=4 Kr KaTUTcs 6€3 CKOJIbKEHHs 110 TOPU30HTAILHON 1O-
BepxHOCTH. JIMHEHast CKOPOCTh OCH IMJIMHAPA paBHA | M/c. OnpenenuTe MoJHYI0 KHHETHYe-
CKYI0 SHEPTHUI0 LIUJIHH]IPA.

Bapuant 3

Ha nunusap, KOTOpsIii MOKET BpalaThCsl OKOJIO TOPU30HTAIBHOM OCH, HAMOTAaHA HUTh.
K xonIy HUTH TIpuBsI3aH Tpy3uk Maccoit M=0.1 Kr, KOTOpbI MOXKET CBOOOAHO onycKkaThcs. Cuun-
Tas MOMEHT MHEPIUH IUINHIPa paBHbIM 0.02 Kr-M?, OIpesienuTe YCKOPEHHE TPY3HUKa.

Bapuanr 4

JlBa maprka maccamu M=10 r ckperieHbl TOHKMM HEBECOMBIM CTEPKHEM JUTHHON 1=20cM.
Ornpenenure MOMEHT MHEPUUH | CHCTEMBI OTHOCUTENIBHO OCH, NEPIEHANKYJIIPHON CTEPKHIO U
MIPOXOJSIIEH yepe3 TOUKY CTEpIKHS, AEIAIIEH ero JUIMHY B OTHOIIEHHUH 1:2.

Tema ... Hanpascénnocms, nomenyuann.
Bapmuanr 1

DNeKTpUYECKOe MoJjie 00pa30BaHO PABHOMEPHO 3apsKEHHBIM TMCKOM paguyca 2 M C 1Mo-
BEPXHOCTHO# MIOTHOCTHIO 3apsia 4 MkKi/cm?. OnpeieuTh KaKyko CKOPOCTh MOTyYHT HepBOHA-
YaJIbHO HETIOABM)KHBIHN 3JI€KTPOH, MPUOINKASICH K TUCKY I10 €r0 OCH OT pacCTOSIHUS 4 MM 10 pac-
CTOSIHHA | MM JI0 IIEHTpa JHCKa.

Bapmuanr 2

[MoTeHIMAI AIIEKTPOCTATUIECKOTO MOJISI K3MEHSETCS 10 3aKoHY ¢(x,Y)=-AIn(x/a)+ By,
rne A=1 B,B=1 B/mM,a=1 cm. OnpeaenuTs HaIpsHXKEHHOCTb JIEKTPOCTATUYECKOTO MOJIS IPU X=a,
y=1,5a.

Bapuanr 3
OrnpenenuTh HANPSX)KEHHOCTh, CO3AAHHYI0 PABHOMEPHO 3apSAKEHHBIM TOHKUM JAUCKOM
panuyca 2 M, 3apaa KoToporo paseH 3 HKJI, Ha €ro ocu Ha pacCTOSTHUM 1 MM OT LIEHTpa JAMCKA.

Bapmuanr 4

Tpu ToueuHbIX OAMHAKOBBIX 3apsaa BennunHor | HKi1 HaunHaroT nBUrarscs nox Aei-
CTBUEM CHJI B3aUMHOI'O OTTAJIKMBaHUS U3 BEPIIMH IPABUIBHOTO TPEYTOJbHUKA CO CTOpOHOH 10
cM. OmnpeIenuTh UX TIpefeNbHY 0 CKOPOCTh, ECTH Macca KakI0# yacTuisl papHa 100 r.
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Tema ...3aK0HbBI NOCMOAHHO20 MOKA.
BapuanTt 1

BbluncauTe MOrpemHoCcTb, BO3HUKAIOLLYIO IPU U3MEPEHUN CONPOTHBIIEHUA R ¢ momo-
IIbIO CXEMBI, yKa3aHHOH Ha pucyHke. Conporusnenue amnepmerpa Ra =1 MOwm, conpoTuBiieHue
BosibT™MeTpa Ry = 1 kOM. ITokazanus BonbT™MeTpa Uy = 5 B. ITokazanus amnepmerpa la =5 mA.

\/
il R A

Bapuanrt 2

Cuna Toka |B IpoBoJHMKE MeHsieTcs BO BpeMenH 1o 3akoHy 1=3+8t%; rue IBbpakeno B
amrepax, t- B cekynaax. Kakoe konuuecTBo anexkrpudectBa QupoxoauT yepes nonepeyHoe ceve-
HUE MPOBOJHUKA 3a BpeMs oT ;=3¢ not,=5¢c? .

Bapuant 3

DneKTpoABUraresab MUTAETCs OT ceTH ¢ HanpsbkeHueM U=24 B. Yemy paBHa MOILIHOCTb
Ha BaJly ABHUraTess P NPOTEKAHUH 10 €ro 0OMOTKe Toka |=8 A, eciiu U3BECTHO, YTO MPH I10JI-
HOM 3aTOPMa)KMBAaHUU SIKOPSI 110 1enu uaeT Tok lo=16 A?

Bapuanr 4

Onpenenurts JUIMHY NPOBOJIOKH, TMaMETp KOTopou paseH 0,25 MM, yAeIbHOE COIPOTUB-
aenue 50 HOM-M, HEOOXOJUMYIO Il U3TOTOBJICHHS HarpeBaTessl C MAKCUMalbHON MOIIHOCTBIO,
€CJIM BHYTPEHHEE COITPOTUBIICHHE HCTOUYHUKA TOKa paBHO 1 Om.

Tema ... Macnemusm

Bapmuanr 1

IIpotoH, npomenmmii yckopsromyo pazHocTs noreHnuanos U = 300 B, Bieren B oAHOpOIHOE
MarHuTHoe nose ¢ uaaykuueil B = 0,4 Ti u Hauan JBUraThCst 0 OKPYKHOCTU. BBIUUCTUTD ee

pamuyc. (3apan npotona 1,6¥10° K1, macca mpotona 1,67*1027 kr) MarsuTHas MOCTOSHHAS

Ho=4m*107 T'n/m.

Bapuanr 2

B marauTHOE nose ¢ naaykimeit 20 Mk T ycraHoBHIM 107 yritoM 60° K CHITOBBIM JTHHHSAM BUTOK
paguycoM 10 cM u myctunum o Hemy Tok 10 A. HaliTu MeXaHM4eCKHil MOMEHT, ICMCTBYIONINI Ha
BUTOK.

Bapuanr 3
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JIBa NMMHHBIX NapajuIesIbHBIX MPOBOJIa HAXOASATCS Ha PACCTOSTHUU T = S5CM oMH OT japyroro. [lo
MPOBOJAaM TEKYT B OJJHOM HaIpaBJIeHUH oJrHaKoBbIe TOKU [ = 30 A kaxxapiii. HaliT MarHuTHyo
WHIYKIHUIO TIOJI B TOUKE, HAXO/ISIICHCS HA PACCTOSHHUM 1 =4 CM OT OJJHOTO MPOBOJIAa U I2 = 3 CM
ot apyroro. (Lo=4m-10""TH/M)

BapuanT 4

beckoHe4HO JUIMHHBIN TOHKUI NPOBOJHUK ¢ TOKOM [ = 66 A nmeeT U3rud B BUJIE KPYIJIOH II0C-
KoM netsu paanycoMm R = 10 cm. Onpenenut MAarHUTHYO MHIYKIMIO TIOJISI B IEHTpE neTiu. Mar-
HUTHAs MocTosiHHAs [o=4m-107 /M.

Tema ... InekmpomazHumunas uHOYKyU

Bapmuanr 1

BhrumcianTes MarHUTHYIO SHEPTHUIO cosieHoua, coaepikaero 1000 BuTkoB. MarHUTHBIN MOTOK
yepes nonepeuHoe ceuenue paser 0,1 MB6. Cuna Toka B ero oOMoTKe paBHa 1A.

Bapuanrt 2

["opu3oHTaIbHBIN CTEPKEHD JUIMHOM | M BpaliaeTcsi BOKpYT BEpTUKAJIbHOM OCH, IPOXOAIIEH ue-
pe3 OJIUH U3 €ro KOHIIOB, Aelias 2 00opoTa B cekyHAy. Och BpalleHHs NapajuiejbHa JUHUAM HH-
OYKUUU OJHOPOJHOIO MAarHUTHOro mnouid. HaWTu pa3HOCTh NOTEHIHUANOB MEXIY KOHLIAMHU
CTEpIKHS, €CIIU UHAYKLKSA MarHuTHOrO nojst 50 mTo.

Bapuant 3
Ornpenenutb UHAYKTUBHOCTD COJICHOM 1A, B KOTOPOM TOK 12 A co3naeT motokocuermienue 24 Bo,
a TaK)Ke SHEPTHUI0 MATHUTHOTO TOJISl COJICHOM/IA.

Bapuanr 4

KonbueBoii koHTyp paguycom 10 cM mOMeIeH B OJHOPOIHOE MarHUTHOE ToJie ¢ HHAyKuueH 0,2
Tn. Jlvaun nHAYKIEN oM cocTapisioT yron 300 ¢ mIockocTeio KoHTypa. ONpeenuTs cpeaHee
3HaueHue BenuuuHbl J/IC mHAYKIMHU, KOTOpas BOSHUKHET B KOHTYpE, €CIIM UHAYKIIUS MarHuT-
HOTO TIOJISI YMEHBIIUTCS 70 HyJs 3a Bpems 0,002 c.

Tema ... Koneoanusn

Bapmuanr 1

B onHOMepHOI KoNebaTenpHOM CUCTEME ¢ 3aTyXaHHeM COOCTBEHHAs! YaCTOTa He3aTyXaroIInuX
konebanuit papHa 100 I'i. Koaddunment 3atyxanus pasen 10 I'i. Havanbnas ¢aza cuHyCHBIX
konebanuit paBHa (. OnpenenuT MOMEHT BpEMEHH, KOTJa HyJIeBOE 3HaUeHHE KOJIeOIromIecs
BEJIMYMHBI OYJIET JIOCTHTHYTO B TPETUH pa3.

Bapuanr 2

[Tpu ycTaHOBMBIIKXCS BBIHYK/IEHHBIX KOJIEOAHUSX B KOHTYpE C aKTUBHBIM COINPOTUBIECHUEM |
KOM MHAYKTHBHOE COIIPOTHBJIEHHE PaBHO 2 KOM M €MKOCTHOE COIIPOTUBIIEHHEM PaBHO 3 KOM.
AMIIMTYa TOHY Xk Aaromero HanpsbkeHus pasHa 100 B. Onpenenuts aMIUIMTYAy HOTJIOMICHHUS,
aMIUTUTYY AUCTIEPCUU U CABUT (pa3 MEXIy MOHYKIAIOIIMM HaNpsKEHUEM U TOKOM B KOHTYpE.

Bapuanr 3

Onpenenuts MOIHOCTb, OIJIOUIAEMYIO0 KOHTYPOM C aKTUBHBIM conpoTuBiieHneM | kKOM, HHAYK-
TUBHBIM COMPOTHUBIIEHHEM 2 KOM U eMKOCTHBIM CONPOTHBIeHHEM 3 KOM, eciy aMIUTUTYAa BHEII-
Hero HanpsbkeHus pasHa 100 B.
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BapuanT 4

JIBa rapMOHMYECKHX KOJIEOAHHUS BJOIb OHOM MPSAMOH, MPOUCXOISIINX ¢ OJUHAKOBOH aMIUIUTY-
JIOW ¥ TepUOJOM, IPU HAJIOKEHUM JPYT Ha Jpyra Jaju KosiebaHue TOM ke aMIUINTyIbl. Yemy
paBHA Pa3HOCTH (Pa3 CKIIabIBAEMbIX KOJIECOaHUI?

Tema ... Boanwn

BapuanTt 1

Onpenenutb CpeHIO MOUTHOCTh TOYEYHOTO UICTOYHHMKA FTaPMOHUYECKON AIEKTPOMarHuTHOM
BOJIHBI, €CTH Ha paccTosHuu 10° M OT HEro B KOCMHYECKOM MPOCTPAHCTBE aMILIATY/a HAMps-
YKEHHOCTH DJIEKTPUYECKOT0 TOJIst BOJIHKI paBHa 10 B/m.

Bapuanr 2

BoaHoBon «maker» 06p8.30BaH ABYMs INIOCKMUMHU MOHOXPOMATUYCCKHUMU BOJIHAMM:
&1(x,1)=c0s(1002t-3x) u &(X,t)= cos(1003t-3,01x).

OHpe,I[CJ'II/ITb (I)aSOBBIC CKOpPOCTH Ka>1<z[0171 BOJIHBI U I'PYNIIOBYKO CKOPOCTb BOJIHOBOTI'O «IIAKETa».

Bapuant 3

AMIIIMTY1a HAPSHKEHHOCTH MAarHUTHOTO TMOJIS B IJIOCKOW TapMOHHYECKOHN 3JIEKTPOMArHUTHOM
BOJIHE, JIBUIKYIIEiCS B KOCMUYECKOM IIPOCTpaHcTBe, paBHa 103 A/m. I10CKOCTh aHTEHHBI IIOMIA-
110 100 M? OpHEHTHPOBAHA MEPIIEHAUKYIAPHO JBIKEHHUIO BOITHBL ONpeneuTh MaKCUMATbHBI
¥ MUHUMAJIbHBI MTHOBEHHBIE TOTOKH SHEPTHH BOJHBI Yepe3 IMIIOCKOCTh aHTEHHBI, a TAK)KE KOJIH-
YeCTBO SHEPI'UH, MIPOILE/IIee Yepe3 IIOCKOCTh AaHTCHHBI 32 | MUHYTY.

Bapuanr 4

HmeroTes /1Ba HCTOYHMKA MTONIEPEUHBIX BOJIH B CTPYHE, COBEpIIAIOIINE KOJIeOaHUs C OAMHAKOBOM
gactoro =500 I'll U ¢ MOCTOSIHHBIM 1O BpeMEHH CIBUTOM (a3 Ap=7/2. AMIUIUTYa OJTHOTO
paBHa 1 MM, BToporo — 2 Mm. JIuHeitHas mIoTHOCT cTpyHBI —1072 I/M, CHIa HATSKEHHS CTPYHBI
10 H. Onpeaenuts aMIUIMTY 1y KoeOaHUH TOUKH CTPYHBI, OTCTOSIIEN OT IepBOro HCTOYHHUKA HA
paccrosinuu x1=0,5 M ¥ OT BTOPOTO — Ha PACCTOSIHUM 1 M.

Tema ... Humepgepenyusn

Bapmuanr 1

B cxeme FOHra sxpaH ¢ 0TBEpCTUSIMHU OCBEIIAETCSI MOHOXPOMATHYECKUM CBETOM C JJTMHOU
BosIHBI A=400 HM, paccTostHiEe MeXay oTBepcTHsIMU 0,8 MM, pacCTOSIHHE OT OTBEPCTUH JI0
9KpaHa MHTepPEepeHIIMOHHOM KapTHHBI — 2,5 M. Ha skpane BuIHBI 25 HHTEp()EpEeHIINOHHBIX MO~
aoc. OnpenenuTs JUIMHY KOT€PEHTHOCTU MCTOYHUKA CBETA.

Bapmuanr 2
Ha MBUTBHYIO IITEHKY (K03 duimenT npenomnenus 1,33) magaer 6enbiii ceT mox yriom 45°. Tlpu
KaKol HauMeHbIIEeH TOJIINHE IJIEHKH OTPa’KeHHBIE JTy4H OyayT OKpAIIEeHbI B KEATHIN I[BET?

Bapuant 3

PaccTossHue MeXxay IByMS TOUYEYHBIMH KOTEPEHTHBIMM HCTOYHHKAMH MOHOXPOMATHYECKOTO
cBeTa ¢ yactoroit 1,5-10% I'iy paBHO 1 ¢M M PaBHO PACCTOSHUIO MEXKILY HHTEP(EpPEHIIHOHHBIMH
[I0JIOCAaMH Ha JKpaHe, pacloyIoKEHHOM Mapajlle]IbHO MIIOCKOCTH UCTOYHUKOB, B CpelHEHN YacTu
UHTEepEPEeHIIMOHHON KapTUHBI. HaliTH paccTosiHME OT HCTOYHHUKOB JI0 SKpaHa, €CIH U UCTOUHUKU
Y DKpaH HaXOJATCs Mo BOJAOH (KO3 dUIIMEHT NpeOMIIEHHS BOAbI paBeH 1,5)
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Bapmuanr 4

Ha crexmnstanbiif (N=1,5) KIUH ¢ yrioM =5’ HOpMaJIbHO MAaeT CBET ¢ IMHOM BOHBI A=500 HM.
OnpenenuTts JUIMHY KOT€PEHTHOCTH UCTOYHHUKA CBETA, €CIIM OT KPOMKH KJIMHA 10 0OpbIBA MHTEP-
(dbepeHInOHHON KapTHHBI yMemnaetcs 150 moaoc paBHOW TOJIIIHHBI

Tema ... /luppaxuus

Bapmuanr 1

Ha xpyrnyto quadparmy nagaet miockas BosiHa. Camblid TadbHANH MAaKCUMYM HHTCHCHUBHOCTH
MPOMIEIIIETO CBETAa HA ONITUYECKON OCU CHCTEMBI OTCTOUT OT JuadparMbl HA PACCTOSIHAH 2 M.
Ha kakom paccrosinum OyIeT HaXOAUThCS CaMblid TaTbHUH MUHUMYM?

Bapuanr 2

JudpakiuonHas pemierka uMmeer nepuos 25 MkM. JIBe OIu3Kue ATUHBI BOJIHBI JAOT TJIaBHBINA
TU(GPAKITUOHHBIN MAaKCUMYM BTOPOTO MOPSIKAa Ha yriiax Audpakinuu, 0au3kux k /10 u oTiinya-
fomxcs apyr ot apyra Ha 11/500. ByayT 1 pa3perieHsl 3T BOJIHBI, €CJIA 00IIast MPOTSHKEHHOCTh
peuieTku paBHa 2,5 cm?

Bapuant 3

[Tepuon nudpaxkroHHol pemeTku paBeH 5 MxM. [llupuna ognoit menu pasHa 0,1 mxm. Onpene-
JMTH KOJMYECTBO IIABHBIX TU(PPAKIMOHHBIX MAKCUMYMOB, YMEIIAIOMINXCS MEXKITY ABYMS TJIaB-
HBIMH JU(GPaKIUOHHBIMA MUHHMYyMaMH HH3IIero nopsiaka. [lageHue cBera Ha MIOCKOCTH JAU-
(paKkIMOHHON PEeIIEeTKH HOPMAJIBHO.

BapuanT 4

Ha nudpakiroHHyo pemeTKky ¢ mepuoioM 25 MKM MO YIJIOM Tt/4 majiaeT MOHOXPOMaTHYECKUN
1BeT ¢ JuHOU BOJHBEI 700 HM. OnpeenuTh yrojl MeXIy HOPMAJIbIO K PEIIETKE U HAllpaBICHUEM
[JIaBHOTO AU(PPAKIIMOHHOTO MaKCUMyMa 4-T0 opsIKa.

Tema ... Ilonapuszauusn

Bapmuanr 1

Onpej:[eJme BO CKOJIBKO pa3 U3BMCHHUTCA NMHTCHCUBHOCTD CBCTA CO CTCIICHBIO IMOJIApU3allun
P=0,25 nocne npoxoxaeHUs Yepe3 NOIAPU3ATOP, Ubs INIOCKOCTD IPOITYCKaHUsI OPUEHTUPOBaHA
K TUIOCKOCTH MAaKCUMAJIbHOM MHTEHCUBHOCTHU CBETA MO/ YTJIOM a=b.

Bapmuanr 2
CrexJsiHHAs TTACTUHA HAXOAUTCS B JKUAKOCTU. CBET MajaeT Ha IUIACTUHY IMOJ YIIIoM o=713 u
OTpakaeTcs MOJTHOCTHIO MOISIPU30BaHHBIM. OnpeeuTh KOAPPUIIMEHT MPETOMIICHUS KUAKOCTH.

Bapuant 3

WHTEHCUBHOCTh €CTECTBEHHOI'O CBETa IOCIE MPOXOXKIEHUS 4Yepe3 IMOJSPU3aTOp U aHAIHU3aTOp
yMeHbInaercs B 8 pas. OnpeaenuTs yroyl @ Mex/1y MII0CKOCTSIMU MPOITyCKaHUs MOoJiIpu3aTopa u
aHajM3aTopa.

Bapmuanr 4

ITpu yrie miIocKoCTH MPOITyCKaHUs MOJISpU3aTOpPa OTHOCUTENBHO INIOCKOCTH MAaKCUMAJIbHOM MH-
TEHCUBHOCTH MAJIAIOIIET0 CBETa =713 MHTCHCUBHOCTD MPOIIC/IIEr0 CBETa OTHOCUTCS K MHTCH-
CHUBHOCTH INAJAIOIIETO cBeTa Kak 3 K 8. OnpenenuTs CTeneHb NOoJSIpU3alliy NaJarolero CBeTa.
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MUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA30OBAHMS POCCUNCKOM ®EIEPALIUA
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXICHUE BBICIIIET0 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET

Hanpasnenue noarotroBku:

15.03.01 «MamuHOCTpOCHUEY

OII (mpoduis): «Beicoko3pheKTUBHBIC TEXHOJIOTHYSCKUE IIPOIIECCHI K 000PYI0BAHHE)Y

Kadenpa dusnka

(manMeHOBaHME Kadeaphl)

Bomnpocsl 11 yCTHOro onpoca

IO AUCLHHUIIIINHE «Pu3uka B IMPOU3BOACTBCHHBIX U TCXHOJIOITHYCCKUX IIPOLECCAX
(HaMMeHOBaHHE AUCIUTLIHHBI )

CDOpMCZ meKyuieco KOHmpoJia, npoeepArudasi CmMeneHb OC60EHUA KOMNENEHYUU

OIlIK-1

Pasnen Kunemamuka nocmynameilibH020 osudIceHUA

1.

oM wN

18.
19.
20.

21.

Uro Takoe Gpu3nUEeCcKil BEKTOp UETO OpT?

Uro Ha3pIBaeTcst aOCOMOTHBIM, @ YTO — OTHOCHTEIBHBIM?

[IpocTpaHCTBO OTHOCUTEIBHO UM a0COTIOTHO?

Uro Takoe JBUKEHUE MAaTEPUAIbHON TOUKH?

Yro Ha3pIBaeTCA MIpaBUJIaMU TEOPUU OTHOCUTEIBHOCTH?

Kaxoit pannyc-BeKTOp Ha3bIBaeTCs «aOCOTIOTHBIMY, KAKOW «OTHOCUTEIBHBIMY, a KaKOM
MEePEHOCHBIM?

UTto Takoe compuKacaromascs K JaHHOW TOYKE TPACKTOPUH OKPYKHOCTh?

Yro Takoe paanyc KpUBU3HBI TPAEKTOPUU B JAHHOU €€ TOUKe?

Uro Takoe opT KacaTeabHOW U OPT HOPMAJIU B IAHHOM TOYKE TpaeKTOpuun?

. UTo Takoe myTeBas CKOPOCTh M CKOPOCTh ABMkKEHMsI? KakoBa CBs3b MEX1y HUMH?

. JlaTb KOPPEKTHOE OIIpEAEICHNE ITyTH MAaTEPUAIIBHON TOYKH.

. CchopmynupoBaTh 3aKOH OTHOCUTEIBHOCTH CKOpocTu [ anues.

. EcTb 11 yckopeHue y Tena, KOTOpoe IBUYKETCS 10 OKPYKHOCTH paBHOMEPHO?

. JlaTh oIpeneNneHys U BBIPaXEHUsI TAHTCHIIUAIbHOIO U HOPMaJIbHOI'O YCKOPEHHUN.

. UTo Takoe KoopIUuHATHI?

. Uto Takoe 6a3uc cucreMbl KOOpAUHAT?

. B uéM npenmy1ecTBa 1eKapTOBOK CHCTEMBI KOOPJMHAT IIEPE] CUCTEMAMHU C IPYTUMH

Oazucamu?

Urto Takoe aexkaptoBa KoopauHaTa?

UTo Takoe KUHEMaTHYEeCKUE 3aKOHBI IBUKEHUS?

Kak Ha ocHOBaHUH 3aKOHOB ABWXXCHUS OJTYYUTHb 3aBUCUMOCTU CKOPOCTH ABUIKCHUA U
YCKOPEHUS OT BPEMEHH

Kak Ha ocHOBaHUH 3aKOHOB JABVKCHUSA IMMOJTYYNUTh TAHICHIUAJIBHOC U HOPMAJIbHOC YCKO-
pEeHUs B JaHHBI MOMEHT BPEMEHU?

Paznen ﬂuuamuka nocmynameéilbHo2o 0BUIICCHUS

1.
2.
3.

Jles youBaet nanoit kposnmka. C Kakoi CHIION KpOJIHMK JIeHCTBYET Ha Jiany jbBa?
Uto Takoe BO3AEHCTBUE OJHOTO Tea Ha Apyroe?
Yro Takoe cuna?



13.

14.

15.

16.
17.
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Yro Takoe IMHAMHYECKOE COCTOSHHUE TEJIa U CHCTEMBI TEII?
Cuna abCOJIFOTHA MM OTHOCUTEIbHA?

Yt0 Takoe cocTossHue MOKos? ABsieTcs 1M OHO aOCOJIOTHBIM?
Kaxk nBmxeTcs TeJI0 B COCTOSHHU ITOKOS?

Uro Takoe WHEpIMAIbHAs CUCTEMAa OTCUéTa?

Kakoe Teno nmanaet ObicTpee: TsHKENOE WK JIErkoe?

. Kax B3Becunu 3eminro?
. KakoBa nmpuyrHa TOr0, 94TO Ha JIBYX KOHIIAX HATSAHYTOW HUTH, IEPEKUHYTOH Yepe3 OJIOK,

CHJIBI HATAXKCHUA OI[I/IHaKOBBI?

. Kakosa IMpU4rHa TOro, 4YTo YCKOPCHUA JIBYX I'PY30B, CBA3aHHbBIX HUTBIO, HepeKHHYTOﬁ qe-

pe3 OJI0K, OJJUHAKOBBI IO MOYITIO.

HenoasuxHelil 6110K MoJBeIIEeH K JuHaAMoMeTpy. Uepe3 0J10K NepeKuHyTa HUTh, HA KOH-
[1aX KOTOPO# 3aKpeIuIeHbl ABa HEPABHBIX rpy3a Miu Mz. UeMy OyayT paBHBI OKa3aHHS
JMHAMOMETPA, €CIIU IPY3bl IPEJOCTaBUTh CaMUM cede?

3aueM Hy»KeH UMITYJIbC MaTepUaIbHON TOUKHU?

W3mensiercs i UMITyJIbC cucTeMbl 3emisi-JIyHa, U eciau Ja, TO KTO U3MEHSET €ro u3Me-
HseT?

3ayeM Hy’KeH LIEHTP Macc CUCTEMBI?

Uro Takoe yaap ¢ TOUKHU 3pEHUs TEOPUHU U MPAKTUKU?

Pasnen Pabdoma u snepzusn 6 nocmynamenbHOM OBUNCEHUU

1.
2.
3.

o ok

12.
13.
14.

Urto Takoe MEXaHMYECKOE COCTOSIHUE CUCTEMBI?

[TpuBecTu npuMeps! GYHKLUH MEXaHUYECKOT'O COCTOSHUS CUCTEMBbI

Kak npaBuibHO cka3zarb: «Pabora cuiibl o nepeMenienuo tena» win «Padora cuiiel Ha
IIEPEMELLICHUH TEIIa»

UYro takoe cuiaoBoe noiue?

B uém pa3zHuna Mexly cTallMOHAPHBIMH U HECTAIIMOHAPHBIMHU CUJIOBBIMHU MOJISIMU?
Mosker nu ObITH Tak: cuiia He paBHa 0, ckopocTh Tena He paBHa 0, a MOLTHOCTb CHIIBI
paBHa0?

Urto Takoe KUHETUYECKasi YHEPTHsl CHCTEMBI T€J, U IO KAKOMY 3aKOHY OHa U3MEHSeTCs?
Yo Takoe NOTEeHIHAIbHOE CHIIOBOE IT0JIE?

CdopmynupoBath onpeaeaeHre NOTeHIMATbHON SHEPTUY Tella ¥ 3aKOH €€ U3MEHEHUS.

. Kakue cuinl B IMOBCETHEBHOM IMMPAKTHUKE ABJIAKOTCA HOTCHI_II/IaJIBHBIMI/I?
. ,Z[aTI) OMPEACIICHUC T10JIA CUJI COITPOTUBJICHU. Hoquy OHO H€ ABJISAICTCA MOTCHIMAJIb-

HBIM?

SIBRSAIOTCS JIM MOTEHIIMATBHBIMH CHJIBI HATSKEHUSI HUTU U PEAKIIUN OTIOPHI?

Urto Takoe MexaHU4ecKas SHEPIHs, U 10 KAKOMY 3aKOHY OHa U3MEHseTCs?

JaTe onpeneneHrue KOHCEPBATUBHON CUCTEMBI M JI0Ka3aTh, UTO €€ MEXaHUUeCKas YHep-
TUsl COXPaAHSAETCA.

Paznen Kunemamuka spauiamesibHOo20 osudiceHUA

1.
2.
3.

oo

OO6nanaet oM MII0LIA b BEKTOPHBIMH CBOMCTBaMU?

JlaTb onpeneneHue miocKoro yria B paJnaHax.

[Touemy KOHEUHBIH yTroJl HOBOPOTA HE 00J1a/1aeT BEKTOPHBIMH CBOMCTBaMH, a 6eCKo-
HEYHO MaJiblil obsagaer?

Hanwucates ¢popmyity cBsi3u OECKOHEYHO MaJIoro nepeMenieHust 1 6€CKOHEYHO MaJloro
yTia oBOPOTAa.

ChopmynupoBaTh MpaBUIO MOIYJISI BEKTOPHOTO MPOU3BEICHHS U €0 HAIPaBJICHUSI.
CBs13b YIVIOBOM M JIMHEMHOM CKOPOCTEM.

Hanwucare BeIpa’keHHs TAHT€HIIMAIBLHOTO M HOPMAJILHOTO YCKOPEHUH uepe3 MpOu3BO/I-
HBI€ yIJja IIOBOPOTA.



8.

37

Ornucath CBSI3b MEXKTY MOCTYNATEIHHBIM U BpALIATSIbHBIM JIBIXKEHUSIMU B CITydae MaTe-
pHAJIHOI TOYKHU U a0COIIOTHO TBEPOTO Tea.

Paznen ,Zluuamuka epauilamesibHo20 osuUdICCHUSA

agrwpnE

©ooNe

Jlatb onpeneneHre MOMEHTa UMITYJIbCAa MaTepUATbHON TOUYKH.

JlaTp onpenenceHue MOMEHTa CUJIBI.

Hanucatb 3aKk0H U3MEHEHHSI MOMEHTA UMITYJIbCa MaTepUaIbHOU TOUKH

HanucaTh 3aK0H U3MEHEHUSI MOMEHTA UMITYJIbCa CUCTEMBI MAaTEPUAIbHBIX TOUEK.

Kak cBsi3anbl Mex a1y cO00i MOMEHT UMITYJIbCAa CUCTEMBI B JIA0OPATOPHOM cHUCTEME OT-
c4éTa U B CUCTEME OTCUETA «LEHTP MAacC CUCTEMBI»

CBs13b MEX/1y OCEBBIM MOMEHTOM HMITYJIbCA U YTJIOBOM CKOPOCTHIO.

HanucaTts 0cHOBHOE ypaBHEHUE AMHAMUKH BPalaTEIbHOTO JBUKECHHUS.
CdopmynupoBats Teopemy llTeitnepa

JlaTb BeIpaskeHUE JIEeMEHTapHON pabOThl BO BpAIlaTEIbHOM JBHKEHUH

. I[aTB BBIPa’XXCHHUC KHUHETUYECKOM OHCPIun a0COJIIOTHO TBépI[OFO TCJa, Bpallaromerocsa

OTHOCHUTEJIbHO 3aKPEIIEHHON OCH.

Paznen Hanpﬂofcé'uuocmb djiekmpocmamudeCKozo nojis

1. [atb onpeneneHue TOUEYHOIO 3apsia B CIyyae HENPEPHIBHOTO paclpe/iesieHus 3apsaia
1o 00bEMY, MIOBEPXHOCTH, JTHHHH.

2. CdopmynupoBaTh NPHHLIUIIBI JATBHOACUCTBUS U Omu3koaericTBus. Kakoi 3 HUX oKa-
3aJICsl BEpHbIM?

3. Uto Takoe 3MeKTpocTaTHIeCKoe moje?

4. Yto Takoe mpoOHBII 3aps/] O OTHOUICHHUIO K TaHHOMY JJIEKTPUYECKOMY TOJIO?

5. Uro Takoe MareMaTH4ECKOE MO0JIE JIEKTPUUECKON HANPSXKEHHOCTHU U JIJISl YETO OHO
HY>XHO?

6. CdopmynupoBaTs npasuia rpaguyecKoro MpeaCcTaBICHNsT BEKTOPHOTO MaTeMaTH4e-
CKOT'O TOJIs

7. Omnucatb CBOMCTBA CUIOBBIX JTUHUH 3JIEKTPOCTATHUECKOTO TOJIS.

8. B xakom ciydae mpUMEHSETCs IPUHIIUI CYTIEPIO3UIINH AIEKTPUUECKUX moiei? 3amnu-
caTh €ro BBIPAKEHHUE B ClIydae AUCKPETHOTO U HEMIPEPHIBHOTO paclpeesieHus 3apsa0B-
VCTOYHUKOB.

9. Uro Takoe dICKTPHUSCKUAN JHUITONH?

10. Yro Takoe TenecHbIi yron? HamucaTh BeIpakeHHE HIEMEHTAPHOTO TEJIECHOTO YA,

11. Yro Takoe MOTOK BEKTOPHOTO ToJIsi? B Kakowm cirydae 3TO MOHATHE CBSI3aHO C JIBHKE-
HueM?

12. ChopmymupoBats Teopemy Octporpajackoro-I'aycca B Bakyyme.

13. 3anucarp BblpakeHUE HAPSHXKEHHOCTH MOJISl OAHOPOIHO 3apsKEHHONW OeCKOHEUHOH
MJIOCKOCTH.

14. Yto o3HauaeT «0ECKOHEUHOCThY TUIOCKOCTH?

15. 3anucarp BbIpakK€HUE HANPSKEHHOCTH MO OJHOPOIHO 3apsyKEHHOW OECKOHEYHOU Mpsi-
MOW HHTH.

Paznen Ilomenuuan

1. Tlouyemy mose 37M€KTPOCTATUUECKON HAMPSHKEHHOCTH ABISETCS MOTEHIIMAIBHBIM?

2. Kak HazpIBaeTcst MOTEHIMATBHAS DHEPTUS €IMHUYHOTO TTOJIOKUTEITHHOTO IPOOHOTO 3a-
psiAa B AIEKTPOCTATUUECKOM MOJ€e?

3. Kak BbIpa3uTh CKaIsIpHOE MaTeMaTHYECKOE TI0JIe MOTEHIHAlIa Yepe3 BEKTOPHOE MaTeMa-
TUYECKOE I10JIE IIEKTPOCTATUYECKON HANIPSHKEHHOCTH?

4. Yto Takoe HaNpsKEHHE, U KaKOBa €ro CB3b C pa0OTOM 3JIEKTPOCTaTUYECKUX CHIT?

5. Uro Takoe rpagueHT CKAJISIPHOTO MOJs?
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Kaxk BbIpa3uTh mosie 371eKTpOoCTaTUUECKONW HAMPSHKEHHOCTH Yepe3 CKaSIPHOE T10JIe TOTEeH-
uasua?

CdopmynupoBaTh TPUHIUI CYTIEPIIO3UIIHU HIEKTPOCTATUICCKUX MOJICH B OTHOIICHUN
MOTEeHLHAA.

3anucarh MOTEHIIUAN MTOJISI TOYEYHOT'0 UCTOYHUKA U OJTHOPOJIHO 3apsHKEHHON c(hephl.
3anucaTh BEIPOKEHHUE MMOTEHIINATBLHON YHEPTUU KOH(DUTYPAIIMH TUCKPETHBIX TOYCUHBIX
3apsi/ioB.

3anucaTh TOTCHIIMAIBHYIO SHEPTHIO CHCTEMBI paCIIPECIIEHHBIX 3apsI0B.

Paznen ,Zluaﬂekmpuku u npoeoduuku 6 JleKkmpocmamuiecKkom noJie

NoakowhE

©o

10.
11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.

26.

Urto Takoe cpena? SABisieTcs I 3TO MOHATHE MOJICIIBHBIM?

[lepeuncnuTh BUABI 3apsI0B IO OTHOIICHHUIO K JAHHOM Cpelie

UTo Takoe JUAIEKTPUKU U IPOBOJHUKH ?

Hamnucars BeipakeHue SHEPTUU JTUTIOIS B OJJHOPOIHOM DJIEKTPUUECKOM II0JIE.

Urto Takoe noisipusamus Ju3JaeKTpuKa’?

Uto Takoe TUANEKTPUUECKasi BOCHPUUMYNBOCTD JUAJIEKTPUKA?

Kaxkue cBsi3aHHBIE 3aps/bl BIUAIOT Ha 3JIEKTPUUYECKOE M0JIE BHYTPU AUDJICKTPUKA: pac-
npeenéHHbIe 0 00BEMY M MOBEpXHOCTHBIE? OcnabistoT OHM 1OJIe CBOOOIHBIX 3apsi-
JIOB WIH YCUJIUBAIOT?

Jatp onpeneneHue JIeKTPUIECKOU UHITYKIIUH.

Hanucatp cBsA3b MEXy JIEKTPUYECKON MHAYKIMEN U HANIPSKEHHOCTBI0. UTO Takoe nu-
ANEKTPUYECKasi TPOHUIIAEMOCTh?

CdopmynupoBats Teopemy OcTporpaackoro-I'aycca B IU3IEKTPUUECKOM cpejie.
SIBnsieTcs U BEKTOPHOE MOJIE JIEKTPUUECKOM MHIYKIIMU (CMEIIECHUsT) TOTCHIINAIbHBIM B
o0uiem cioyyae?

— —

CdopmynupoBaTh rpaHH4HbIE YCIOBUS Ui BeKTOpHbIX nosieid D u E.

JaTp onpeneneHue 3JIEKTPOCTaTUYECKOTO ITPOBOIHUKA.

Kak pacnpenenéH HeCKOMIIEHCUPOBaHHBIN HECBSA3AHHBIN 3aps]l 110 AIEKTpOCTaTHYE-
CKOMY IIPOBOJTHUKY.

Yro Takoe aneKkTpruyeckas EMKOCTbh YEIUHEHHOTO NPoBogHUKA? YeM oHa onpenensercs?
3anucath EKTPOEMKOCTb YEAUHEHHOM cephl.

Enununia uzmepenus snextpoéMkocT B cucteMe CU HazpiBaetcs apanoit. [Toncun-
Taite nekTpoéMkrocTh ConHila B dapamax.

3anucath Bce BBIPAXKCHMSI DQHEPTUU YEIUHEHHOTO ITPOBOJHMKA.

Bbyzaer nu ToueuHsbld 3apsj B3aUMOIEHCTBOBATh C HEUTPAJIbHBIM MTPOBOAHUKOM? OTBET
000CHOBATb.

Uemy paBeH NMOTEHIMAN 3a3€MJIEHHOTO TPOBOAHUKA?

Yro Takoe KoHAEHCATOP?

Jatp onpeneneHue 3JIEeKTPOEMKOCTH KOHIEHCATOPa

3anucath Bce BBIPAXKEHUsI SHEPTUU KOHIEHCATOpa.

Jlro6oe 1 coenHEeHNEe KOHIEHCATOPOB MOXKHO CBECTH K MOCIIEI0BATEIbHOMY UJIH K Ta-
pajesnbHoOMYy ?

I'te noxanu3yeTcst SHEPrUs 3apsKEHHBIX TEJl: Ha CAMUX 3THX TeJaX WX B IPOCTPAHCTBE
BOKpYT HUX?

3anucath Bce BhIpaKEHUsI 00bEMHOI IITIOTHOCTH SHEPTUU AJIEKTPUUECKOTO MOJIS.

Pasnen 3aKOHBI HOCIMOAHHO20 MOKA

1.

2.
3.
4

YT0 Takoe MIOTHOCTh EKTPUUECKOro TOKa U criia Toka? KakoBa CBA3b MeXy HUMU?
Yo Takoe CTOPOHHHE CUIIBI?

CdopmynupoBats 3akoH OMa B nuddepennuanbaon hopme.

Yo Takoe CONpOTUBIIEHNE yUacTKa?
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5. Yro Takoe 0HOPOIHBIN y4acTOK Lenu? M300pa3uTh €ro 3eKTPUIECKYIO CXEMY.

6. Yro takoe DJIC?

7. Urto Takoe HEOHOPOIHBIN yuacTOK menu? M300pa3uth ero 3JMeKTPUIECKYI0 CXeMY.

8. 3amucarb uHTErpanbHbINA 3ak0H OMa JIJIs yyacTKa LeNU U O0BSICHUTh SHEPreTHUECKHIA
CMBICJ Ka)XJIOTO YJICHA.

9. IlpuBectu mpuMepbl HCTOUHUKOB oTpuniateabHo D]IC.

10. 3anmcath UHTETpATBbHBIN 3aK0H OMa JUTsI MPOCTOTO 3aMKHYTOTO KOHTYpa.

11. JTro6oe 1 coeTMHEHUE Pe3UCTOPOB MOKHO CBECTH K MOCJIEI0BATEILHOMY WU K Mapall-
nenbHOMY?

12. ChopmynupoBath nepBbiii ¥ BTOpOii 3akoHbl Kupxroda 11 Cl10KHBIX KOHTYPOB.

13. Kak nepeiitu ot 3akona Oma k 3akony [xoyns-Jlenma?

14. HanucaTh BeIpaXKeHUS TEIUIOBOM U 3JIEKTPUYECKON MOIIHOCTEH, a TaK )K€ MOIIHOCTH HC-
TOYHUKA.

15. 3anucarte Bce BbIpaxeHUs] 00bEMHOMN TUIOTHOCTH MOIITHOCTH AJIEKTPUYECKOTO TOKA.

Pasnen Macnemusm

1. Yro Takoe MarHuTHOE MOjE?

2. Kak HazpiBaercst 1 0003HAYACTCS CHIIOBAs XapaKTEPUCTUKA MATHUTHOTO TTOJIS?

3. Hammcatp BblpakeHHEe MAarHUTHON cocTaBstomieil cuibl JlopeHia.

4. Ecnu MarHuTHas MHAYKLUS HA MECTE MOJIOKEHUS ABMXKYIIET0Cs] OTPULIATENbHOIO 3apsaia
HaIpaBJieHA Ha PUCYHKE BBEPX, a €0 CKOPOCTh — BIIPABO, TO Ky/1a HAIIpaBJieHa CUJIA CO
CTOPOHBI MArHUTHOTO TOJISA?

5. Cogepmiaer v paboTy MaruuTHast cmina? Kak u3MeHsiercss KhHeTu4YecKast SHeprus J1BU-
JKYIIErocsi IpoOHOro 3apsifa MoJ BIUSHUEM MarHUTHOTO Mois?

6. Kak Oyner nBurathcs 3apsKeHHAs YaCTHIIA, BICTEBIIAS B OJHOPOJIHOE MAarHUTHOE ToJie?

7. Uro Takoe cuna Amrepa? 3anuIINTe BEIpaKEHUE SJIEMEHTApHOM CUiIbl AMIepa.

8. Urto Takoe MarHUTHBIA MOMEHT?

9. Kak Bo3aeiicTByeT 0JHOPOJJHOE MArHUTHOE I10JI€ HA MATHUTHBIM MOMEHT. 3aluIINTe BbI-
pakeHue, ONUCHIBAIOIIEE 3TO BO3/IEHCTBUE.

10. 3anumuTe BeIpaK€HUE YIHEPTUU MAaTHUTHOTO MOMEHTA B MAarHUTHOM TIOJI€.

11. Chopmynupyiite 3akoH buo-CaBapa-Jlannaca u npoBeIuTe aHAJIOTHIO C BBIPAXKEHUEM
HaNPsUKEHHOCTH IEKTPOCTATUYECKOTO MTOJIS TOUEYHOTO 3apsja.

12. Yro Takoe HanmpspKEHHOCTh MarHUTHOTO ToJ1s1? KakoBa e€ cBsI3b C MAarHUTHOM WH/TY-
rueit? Jlns yero HeoOXOMMBI JIBE€ BEKTOPHBIE XapaKTEPUCTUKU MArHUTHOTO MOJIs?

13. Yo Takoe HaMarHMYEHHOCTh MAarHETHKA, U YTO TAKOE €r0 MarHUTHAs! BOCIIPUUMYH-
BOCTh?

14. Kak cBsizanbl Me1y coO0i MarHuTHasi BOCIPUMMUYMBOCTh U MarHUTHAsI TPOHHULIAE-
MOCTB?

15. Kakue cymiecTBytoT BUIbl TMHEHHBIX MarHeTUKOB? B uém pasHuia Mexay HUMHU?

16. B xakux MarHeTuKax CyIeCTBYeT CIOHTaHHAs HAMarHM4€HHOCTh B MAaKPOCKOITMUECKUX
o0Bémax?

17. Yro Takoe Temneparypa Kiopu, u uemy oHa paBHa B kenese?

18. Yto Takoe KpuBasi HAYaJIHLHONH HAMAarHWYCHHOCTH (eppoMarHeTuKa?

19. Ckonbko neresnb rucTepe3rca MoXeT IPOoAEMOHCTPUPOBATH (peppOMarHeTHK?

20. Kakne XxapakTepuUCTHKH PEIeTbHON TETIN THCTEPE3UCan3BECTHBI?

21. Yemy paBHa IUIOMIAIb NETIH TUCTEPE3NUCA B OCAX {M ,H }?

22. Chopmynupyiite Teopemy Octporpajackoro-I'aycca 1y MaTeMaTH4ECKOTO 1OJIE MarHUT-
HON MHAYKIUU

23. Uto Takoe MarHUTHBIN MOTOK U MOTOKOCIIETICHHE?

24. HanmmuTe BhIpa)kKeHUE 2JIEMEHTapHOU padOThI CHITBI AMTIepa MPpH IBUKECHUN yIacTKa

MMPOBOJHUKA C TOKOM
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25. HanmmuTe BhIpakKeHUE 3JICMEHTApHOU PabOThI CHITBI AMIIEpa MPU U3MEHCHUHU 3aMKHY-
TOr'O KOHTYpa
26. ChopMynupyiiTe 3aKOH TIOJTHOTO TOKA B BAKYyM€ U B MarHETUKE

Paznen JjieKmpomMazHuUmHan UHOYKyu
1. Cdopmynupyiite 3akoH Dapajes
Chopmynupyiite mpasuio Jlenma
ChopmynupyiiTe 3aKOH 3JIEKTPOMArHUTHOW WHIYKITUH
Kakoa npuunna 9JIC uHAyKIIMU B MPOBOIHUKAX, ABUKYIIUXCSA B MArHUTHOM I10J1€?
Kakosa npuunna 3/1C uHAYKIMH B HENOABMKHBIX IIPOBOJAHUKAX ?
3anuinuTe BhIpaKEHUE UPKYIISIUN BUXPEBOTO AIEKTPUUYECKOTO MO
Uro Takoe HHIYKTUBHOCTb KOHTYypa?
3anumure BeipakeHue IJC caMOMHIyKIIUU
3anumute 3akoH OMa Juist KOHTYpa ¢ MHAYKTUBHOCTBIO. UTO IpeCTaBIIsSeT 3alIUCaHHOE
PaBEHCTBO C MAaTEMATHUYECKON TOYKU 3PEHUS?
. Ha uto Tpatutcs sHeprus uCTOYHMKA Npu ero padore npotuB J/1C caMOUHIYKIIUH B I1€-
PEXOHOM MPOIIECCE MOCIIe 3aMbIKaHUSI KOHTYpa?
11. 3anumunTe Bce BhIpakeHUs 00BbEMHOM MJIOTHOCTU SHEPTUU MarHUTHOro noisi. CpaBHUTE
UX C BBIPAXCHUSAMH 00bEMHON TIIOTHOCTH SHEPTUHU DIIEKTPUUECKOTO TMOJIS.

CoNoORWN

[EEN
o

Paspen Ypaenenusn Makceenna
1. 3anummre BeipaxeHus AuddepeHInANTBHBIX ONEPaTOPOB TEOPHUHU OIS Yepe3 BEKTOP

«Haba»

Cdhopmynupyiite quddepeHnnanbHbli MPU3HAK MOTEHIIHATFHOTO BEKTOPHOTO TTOJIS

Chopmymupyiite muddepeHIaTbHbIN MIPU3HAK BUXPEBOTO BEKTOPHOTO OIS

Cdhopmynupyiite MmaTeMaTHUeCKyO Teopemy ['aycca

ChopmynupyiiTe MaTeMaTHuueckyto Teopemy CTokca

Ceenute uHTErpanpHyto Teopemy Octporpaackoro-I'aycca k nuddepenimanbHOMy

YPaBHEHUIO BEKTOPHOTO ITOJIS B CTy4ae JICKTPOCTATHIESCKOTO M BUXPEBOTO MOJICH

7. CaeauTe MHTErPATbHBIN 3aKOH 2JIEKTPOMAarHUTHON HHIYKIUHU K AU PEpeHIInaTbHOMY
YPaBHEHHUIO CBSI3BIBAIOIIEMY BUXPEBBIC AJICKTPHUSCKOE H MATHUTHOE TIOJIS.

8. CaeauTe MHTErpalbHBIN 3aKOH MOJHOTO TOKA K AU(PepeHInanbHOMY YPaBHEHHIO BEK-
TOPHOTO TIOJIS B CITydae CTAIIMOHAPHOTO MAarHUTHOTO TTOJIS

9. Cdopmynupyiite runotesy Makcpernia

10. Yro Takoe TOK cMeIeHus?

11. ChopmynupoBath BEIBOJ O CYIIECTBOBAHUH IJIEKTPOMATHUTHBIX BOJH

ook wn

Pasznen Koneoanus u 6éo1Hbl
1. 3anummmre KHHEMAaTUYECKUH 3aKOH TApMOHUYECKUX KOJICOaHMIA
2. UYrto Takoe da3za?
3. Kak (a3a 3aBUCHT OT BpeMEHH B TAPMOHHUECKOM 3aKOHE?
4. Kak cootHOCATCS (pa3za KOCHHYCHOTO W CHHYCHOTO IPEACTABICHUS TAPMOHHYECKOTO 3a-
KOH JIBYDKEHUS?

5. 3Banumwure quddepeHnraibHoe ypaBHEHNE TApMOHUYECKUX KOJIeOaHun

6. UYro B BEKTOPHOM IPEJCTABICHUN TAPMOHUYECKON (DYHKIIMM ONpeesieT MOy b BEeK-
TOpa-NpeCTaBUTENS], & UTO HalpaBJIeHue?

7. s yero HeoOX0IUMO BEKTOPHOE MPEACTABICHNE TApPMOHUYECKUX (PYHKIIMN?

8. 3amummmTe rapMOHHYECKHNA 3aKOH JBHKCHHS B KOCHHYCHON (hopMe B KOMIUIEKCHOM
MPEICTAJICHHUH.

9. UYrto HYXHO clIeNaTh ¢ CHHYCHBIM MPEJICTABICHUEM rapMOHUYECKONW (DYHKITUU, 9TOOBI
MPEACTaBUTH €€ B BEKTOPHOM MJIM KOMIUIEKCHOM BUJ?
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11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.

23.
24,
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3anumuTe 0JHOMEPHOE BOJIHOBOE YPABEHHE U €T0 PEIICHIE B BUJIC BOJIHBI, OETyIIel B
MOJIOKUTEIbHOM HANPABICHUH KOOPAUHATHOU OCH.

3anuiuTe 3aK0H JIBU)KEHUS OJHOMEPHON rapMOHMYECKOM BOJIHBI, CIIEIYIOIIEH B 110JI0-
YKUTEIbHOM HalpaBJICHUH KOOPAUHATHON OCH.

Urto Takoe JyirHa BOJIHbBI?

UYto Takoe BOJHOBOE YHCIIO OJJTHOMEPHOU BOJIHBI?

UTto Takoe BOJIHOBAsI MOBEPXHOCTH?

Uto Takoe mmockas BoiaHa?

3anummnTe 3aKOH JBUKEHUS IJIOCKON TapMOHUYECKOM BOJIHBI, CIIEIYIONIEH B MPOU3BOJIb-
HOM HanpasieHuu. Kakoii BEKTOp omnpeenseT HanpaBieHue e€ pacpoCTpaHEeHUs !
Hanwummre Beipaxkenue pa3oBoil CKOPOCTH TapMOHUYECKOM BOJIHBI

3anuImnTe BhIPaXKEHNE HHTEHCUBHOCTH FAPMOHUYECKON AIEKTPOMArHUTHON BOJIHBI.

UTto Takoe KBa3UrapMOHUYECKUE BOJIHBI?

Hanummre BolpakeHre rpynmnoBoi CKOPOCTH

Urto Takoe JuyirHa KOTE€PEHTHOCTH, M KaK OHa CBsi3aHa ¢ pa30poCOM JTMHBI KBa3UTapMO-
HUYECKOUN BOJIHBI?

Uro Takoe BpeMsi KOTEePEHTHOCTH, M KaK OHO CBSI3aHO € Pa30pOCOM 4acTOTHI KBa3UTAPMO-
HUYECKOMN BOJIHBI?

Uro Takoe myr BosaH?

Kak cBsizanbl Mexay co00il IJTMHA KOTEPEHTHOCTH U BPeMsl KOTEPEHTHOCTH?

Pasnen Humepghepenyusn

CoNoOA~WNE

[EEN
o

Yro Takoe siBiieHHE UHTEepdhepeHun?

SIBNSAIOTCS JIU CTOSTYME BOJIHBI IPUMEPOM KOTE€PEHTHOCTH?

Kakue BOJIHBI HA3bIBAIOTCS KOTEPEHTHBIMH JIPYT ApYTy?

ChopmynupyiiTe yciioBre KOTepeHTHOCTH JIBYX MEXaHUYECKHUX WIIH PAIUOBOITH
CdopmynupyiiTe ycioBrue KOT€peHTHOCTH JIBYX CBETOBBIX BOJIH

YT0 TaKkoe OINTHYECKHI X017

Chopmynupyiite ycinoBus HHTEPPEPEHITHOHHOTO MAKCUMYMa U MUHUMYMa
N3o0pazute cxemy FOHTa 1 3anuImTe BhIpaKEHHUE PA3HOCTH ONTHYECKOTO X042
CdopmynupyiiTe ycioBrue BpeMEHHON KOTePEHTHOCTH

. 3anumure BBIPAXKCHUC PAa3HOCTHU OINITHYCCKOI'O XO04a B TOHKOM MIEHKE IIprU HOPMAJIbHOM

MaJ€HUH IJIOCKOM CBETOBOI BOJIHEI Ha €€ TTOBCPXHOCTL.

Pasnen Jugppakuus

ouhkwdpE

~

10.

11.

Yro Takoe siBIeHHE AUDpaKIIH

Kak Ha3piBaeTcs onTuka B OTCYTCTBUU AUPpaKIUU?

Cdopmynupyitre npunimn [roirenca-®Openens

OObsicHuTe siBIEHUE TUPaKIUU C TOUYKH 3peHus npuHuumna [roiirenca-dpenens.

UYro Takoe 30Ha Openens?

MO>KHO N1 YBETUYUTh HHTEHCUBHOCTh CBETOBOI'O OTKJIMKA OTBEPCTHUSL, TPOITYCKAIOIIETO
CBET, YaCTUYHO 3aKpbIB €ro?

Urto takoe niatHo [lyaccona?

Kak nsmensercs konudectso 30H @peHens B KpyriioM OTBEPCTHH, POITYCKAIOIEM CBET
IpU yAaJIeHUH 3KpaHa HaOII0eHUs OT KpaHa ¢ OTBEPCTHEM?

Byner nu HabGnronathees qudpakuus npu 00JbIIOM KoiudecTBe 30H dpeners, ymeniaro-
HIeMCs. B OTBEPCTHUH, MPOITYCKAIOIIEM CBET?

KakoBo ycnosue nudpaxiun @penens u kakoBo ycnoBue nudpakunn Opaynrodepa npu
IIPOXO0KJICHUH CBETA Yepe3 KpyIyioe OTBEpCcTHE?

Yro takoe qudpakuus OpayHrodepa npu nmagjeHUN IIOCKUX BOJIH HA MPENsTCTBUE?



12.

13.

14.
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OmnpenenuTe MUPUHY CBETOBOTO OTKIIMKA OT IIENU IMUPUHON Onpu najeHnn Ha Heé
IJIOCKOM MOHOXPOMAaTHYECKON CBETOBOM BOJIHBI, UCXO/ISl U3 COOTHOILIEHHUS HEOIIPEAEIIEH-
HOCTEN KOOpAMHATA-BOJIHOBOE YHUCIIO.

CdopmynupyiiTe npaBuio oT6opa riaaBHbIX AU(PPaKIHMOHHBIX MAKCUMYMOB IpU JU(paK-
1 Opaynrodepa mI0CKUX BOJH Ha OHOMEPHOH TU(PAKIIMOHHOHN peréTKe
Chopmynupyiite nmpaBuio Bynbsda-bparra nmpu ot6ope HanpapiieHnii riaBHbIX Tudpak-
IIMOHHBIX MAaKCUMYMOB TIpH 1u(pakunn OpayHrodepa mIoCKUX BOIH HAa KPUCTAILIHYE-
CKOM periéTke

Pasnen Ilonapuzayusn

1.

2.
3.
4

S

10.

11.
12.

13.
14.
15.
16.
17.

B kakux BoJHaX BO3MOKHBI, @ KAKMX HEBO3MOKHBI NOJIIPU3ALIMIOHHBIE SIBJICHUS

Uto Takoe MI0CKOCTh MOJIIPU3AIIMU BOJIHbI?

Yo Takoe MI0CKONOJPU30BaHHAS BOJIHA?

Hanumure o61iee Boipa)keHIUE HHTEHCUBHOCTH, CBSI3AHHOM € TJIOCKOCTBIO MOJISIpU3AIIUH,
KOTOpasi NOBEPHYTA BOKPYT HAIIPABJICHUS JBUKEHUS BOJIHBI HA YTOJ ¢ OTHOCUTEIBHO
OCH X, MEPIECHIUKYIISIPHOM HAMPABICHUIO JIBHXKCHHSI.

UYro Takoe quarpaMma HHTEHCUBHOCTH?

H300pasute quarpaMmy WHTEHCHBHOCTH €CT€CTBEHHOMOISPU30BAHHOTO CBETA

Kaxk n3mensieTcss "HTEHCUBHOCTh €CTECTBEHHOIOJISIPU30BAHHOTO CBETA MIPH MPOXOXK/Ie-
HUU Yepe3 UAealIbHbIN Mossipu3aTop?

N3o00pa3ute quarpaMMmy HHTEHCUBHOCTH IJTIOCKOTOJIIPU30BAaHHOTO CBETA
Cdopmynupyiite 3akoH Mamtoca

Urto Takoe kpyrosas Iuisipu3aius BoiaHbI? K KakuM BoJIHaM OTHOCHUTCS 3TO TIOHSTHE: K
¢$a30B0 ynopsg0ueHHBIM WIH K (a30BO HEYMOPSIA0UEHHBIM?

Uto Takoe MpaBonoISIpU30BaHHBIC U JIEBOMOJIIPU30BAHHBIC BOJTHBI?

Yro npezacrasiseT co0oi Cyneprno3uius AByX KPYyroBO NOJISPU30BAHHBIX BOJIH, IPOTHU-
BOIOJIOKHOM MOJISIPU3ALNUYA U OJMHAKOBON aMIIIUTY/IbI, CIEAYIOIINX B OJJHOM HarpaBiie-
HUM?

UTo Takoe ONTUYECKU aKTUBHBIE CPE/IbI?

YTo Takoe MI0CKOCTh MPOIyCKaHus nojisipu3aropa’?

Chopmynupyiite 3akoH bprocrepa.

Yrto Takoe quXpou3m?

Kak genarorcst monsspouapi?
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MUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA30OBAHMS POCCUNCKOM ®EJEPALIUU
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXICHUE BBICIIIET0 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET

Hanpasnenue noarotroBku:

15.03.01 «MamuHOCTpOCHUEY

OII (mpoduis): «Beicoko3pheKTUBHBIC TEXHOJIOTHYSCKUE IIPOIIECCHI K 000PYI0BAHHE)Y

Kadenpa dusnka

(manMeHOBaHME Kadeaphl)

IIpumepHbIe BONPOCHI 151 3aIUTHI JIA0OPATOPHBIX padoT

IO AUCLHHUIIIINHE «Pu3uka B IMPOU3BOACTBCHHBIX U TCXHOJIOITHYCCKUX IIPOLECCAX
(HaMMeHOBaHHE AUCIUTLIHHBI )

(DOPMCZ mexKyuieco KOHmpOJisd, npoeepAarouas cmenenb OC60EHUA KOMNemMerHyuu

OIlIK-1

Pasnen Du3uueckue usmepenus u ux nOZpewtHocmu
JlaGoparopHasi padora «3mepeHue 0a30BbIX BeJTHYNH»

1.

ook wm

Uro Takoe abCOOTHAS NOTPEIIHOCTD MPSAMBIX U3MEPEHUN?

MOXHO JI1 TOYHO BBIYUCIUTH A0COIIOTHYIO HOTPEIIHOCTD MIPSIMBIX U3MEPEHU?
SBnsiercst 11 npubopHasi MOrPeIHOCTh CUCTEMAaTHYECKON?

MoskeT 11 IPOSBUTHCSA CilydaiHasl IOTPEIIHOCTh B OJHOM U3MEPEHUU?

UTo NpUHATO CUNTATh PE3yIbTATOM CEPUU MOBTOPSIOIINUXCS U3MEPEHUIN?

OT KaKo# U3 NOrPeNIHOCTEN MPSAMBIX U3MEPEHUIl: IPUOOPHOH, CiTydaifHON UM CUTEMaTH-
YECKOM MOKHO «OUMCTUTBHY» Pe3ybTaT U3MEPEHUM?

Kakoii mpu6op Hy»HO UCIOJIb30BaTh, U3MEPSS OJHY U Ty K€ BEIMUYHHY, YTOOBI MPOSBU-
Jach ciaydaiiHas MOrPeUIHOCTh: TOHKUI Ui TpyOBIii?

Yo Takoe KOCBEHHOE U3MEpEHHE?

Jlan map mMaccoit M, U3MEPEeHHON C MOTPEeUIHOCThI0 AM, U paguycoM R, U3MEpEeHHBIM C
norpemHocThio AR. Boeipasuts uepe3 Bennuunbel M, Am, R u AR aOcontotHyto morper-
HOCTb Ap INIOTHOCTH MaTepHaja, U3 KOTOPOro CAEJIaH map.

Pasnennt «/[unamuka nocmynamenvnozo oguxcenun)» u «Paboma u nepzus 6
ROCHYRAMETbHOM 0BUNCEHUUY

JlaGopaTopHblie padoTbl «U3ydyeHne 0aJIMCTHYECKOT0 MassTHUKAY, «A3yue-
HHE MAaTEeMATH4Y€CKOr0 MasiTHUKA

LCoNoOAEWNE

UTo Takoe UMITYJIbC MaTEPUATILHON TOUKHU

3aKOH U3MEHEHHS UMITYJIbCA MATEPUATIbHON TOUKH

UTO Takoe UMITYJIbC CUCTEMbI MATEPUATIBHBIX TOUEK

3aKoH U3MEHEHHUS HMITYJIbCa CUCTEMBI MaTCpHUAJIbHBIX TOUCK
ChopmynupyiiTe 3aK0H COXpaHEHHS HMITYJIbCa CUCTEMBI

[aiite onpenenenus ynapa

[Touemy mpu y1ape COXpaHseTCsi UMITYJIbC CUCTEMBI?

UTto Takoe MEXaHUIECKOE COCTOSIHUE CHUCTEMBI?

[TpuBecTu puMepbl PYHKIHI MEXaHHYECKOTO COCTOSIHHSI CHCTEMBI

10. Yro Takoe KHHETUYECKAs YJHEPTHSI CHCTEMBI T, U TI0 KAKOMY 3aKOHY OHA H3MEHSIETCS?
11. Yo Takoe MoTeHIUAILHOE CHIIOBOE T10JIE?
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12. ChopmynupoBaTh onpeaeieHrne NOTCHIUATBHON YHEPTUU Tella M 3aKOH €€ U3MEHEHHUS.

13. Kakue cuiibl B IOBCEAHEBHOM MTPAKTUKE SBIISIOTCS MOTEHIHAIBHBIMU?

14. [latb onpenenenue moiis Cuil conpoTuBieHus. [Touemy oHO He sBJIsETCS TOTEHINAIIb-
HBIM?

15. SBnsiroTCs 1M NOTEHUMAIBHBIMYU CUJIbI HATSKEHUSI HUTU U PEAKLIUU OTIOPbI?

16. Yto Takoe MexaHHUYECKasi SHEPrus, U M0 KAKOMY 3aKOHY OHa U3MEHseTCs?

17. [latb onpeneneHne KOHCEPBATUBHOM CUCTEMBI U OKA3aTh, UTO €€ MEXaHUYECKas IHEP-
T'Usl COXPaHAETCS.

18. Yto Takoe k03(pPpULMEHT MOJIE3HOTO ACHCTBUS TEXHUYECKOT'O YCTpoiicTBa?

Pa3nenﬂuuamul<a epauiameslibHo20 osudIceHUA

JlabGopaTopHnasi padora «OnpenereHue MOMEHTA UHEPIIUN»
1. Jlate onpeneneHre MOMEHTA CUJIBIL.
2. Kax cBs3anbl Mexy cOO0H MOMEHT UMITYJIbCA CUCTEMBI B TAOOPATOPHON CUCTEME OT-
CYETa U B CUCTEME OTCUYETA LEHTP MACC CUCTEMbBD)
3. Hamwmcarb 0OCHOBHOE ypaBHEHHE JTUHAMHUKHU BPAIaTeIbHOTO JIBHKEHUSI.
Cdopmynuposars Teopemy Llteiinepa
5. BeiBecTH BbIpaK€HHE MOMEHTA HHEPIIUU OJJTHOPOIHOTO IMCKA OTHOCUTENILHO OCH, MPO-
XOASAUIEH Yepe3 €ro UEHTP NEPIECHIUKYIISIPHO €0 MIIOCKOCTH
6. JlaTh BeIpakeHUE AJIeMEHTApHON PabOTHI BO BpaIlaTeIbHOM JBUKCHUH
7. JlaTh BeIpa)KCHHE KHHETUICCKOW dHEPTUU aOCOIFOTHO TBEPIOTO TEJa, BPAIIAIOIIEroCs
OTHOCUTEINIBHO 3aKPETIEHHON OCH.
8. Tloyemy coxpaHsieTcs MEXaHHUYECKasl YHEPTUs MasiTHHKA MakcBea?

&

Pasnen 3aKOHBI HOCIMOAHHO20 MOKA

JlabGoparopHas padora «A3yuyeHue MOCTOBOI CXeMbD)
1. Yro Takoe MIOTHOCTb NEKTPUUYECKOr0 TOKa U cuiia Toka? KakoBa cBsI3b MeXly HUMU?

YTo Takoe CTOPOHHHUE CUJIBI?

Chopmynuposats 3akoH OMa B qudepennmanbaon hopme.

Yro Takoe CONpOTUBJIECHUE yyacTKa?

Uro Takoe oAHOPOHBIN yuacTok Lenu? M300pa3uTh ero aeKTpUYecKyto CXemy.

Yro Ttakoe DC?

Uro Takoe HEOAHOPOAHBIN yuacTOK Lenu? M300pa3uTh ero 3MeKTpUUEcKyIo CXEMY.

3anucarh UHTETpaIbHbIN 3akoH OMa U1 yyacTKa HEenH U 00bSICHUTD SHEPreTHYeCKUM

CMBICT Ka)XJIOTO YJIeHA.

9. Yro Takoe cucTeMaTHUECKasi MOrPEIIHOCTh U3MEPEHHUSL.

10. Kakoii amnepMeTp SBISETCS HI€THHBIM?

11. Kakoii BonbTMeTp SABISIETCS HJI€aIbHBIM?

12. [Tpu KakuxX 3HAYCHHUSX YACTHHOTO COMPOTHBIICHHS CPEla MOKET CUUTATHCS TIPOBOTHH-
KoM ?

13. Kakue BuibI MPOBOHUKOB BaM M3BECTHBI, M KTO SIBIISIETCSI HOCUTEIIEM TOKA B HUX?

14. Yem oTiinyaercst TeMnepaTypHbIH X0/ YeTbHOTO COMTPOTHBIIEHHUS] METAJIJIOB OT APYTHX
MTPOBOJIHUKOB?

Nk~ WN

Pasnen Maznemusm

JlaGopaTopHbie padoThl «M3MepeHHe COCTABJISIOMIAX MATHUTHOTO MOsi 3eMJIn
METO0M HAJIO:KeHHsI BHEIIIHEro noJs», «M3mepeHue cuiibl, AeHCTBYIONIEH HA
NMPOBOIHUK C TOKOM MarHUTHOM 1o0Jie», «3yueHne nmoBeaeHusi pAMKH ¢ TOKOM
B MATHUTHOM I10J1€»
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Yrto Takoe MarHuTHOE mojue?

Kak Ha3zpiBaercs u 0003Ha4aeTCsl CHIIOBAsi XapaKTePUCTUKA MATHUTHOTO MOJIsA?

Ecnu maruuTHast MHAYKIMS HA MECTE MOJOKEHUSI IBHXKYIIEroCs OTPUIATEILHOTO 3apsiaa
HaIpaBJieHA Ha PUCYHKE BBEPX, a €0 CKOPOCTb — BIIPABO, TO KYy/1a HAIIPaBJIEHA CUJIA CO
CTOPOHBI MArHUTHOTO TOJISA?

UYro Takoe cuna Ammnepa? 3aluIIMTE BEIpAKEHUE 3JIEMEHTAPHON Cuilbl AMIepa.

YT0 Tako€ MarHUTHBII MOMEHT?

Kak Bo3nelicTByeT 0JHOPOIHOE€ MAarHUTHOE T10JI€ HA MATHUTHBIA MOMEHT. 3aIlUIIUTE BbI-
pa)keHue, OMUCHIBAIOIIEE STO BO3/ICHCTBUE.

3anumuTe BhIpaXXKEHUE IHEPTUU MarHUTHOTO MOMEHTA B MAarHUTHOM TIOJI€.
Chopmymnupyiite 3akoH brno-Caapa-Jlarmiaca u mpoBeauTe aHAIOTHIO C BEIPAKEHUEM
HANPsUKEHHOCTH AJIEKTPOCTATUYECKOTO T10JIs1 TOUEYHOIO 3apsija.

YeMy paBHa MarHMTHas UHIYKIIMS B BO3/AyX€ B LIEHTPE IJIOCKON KaTylIKu paaunyca R u3
N BUTKOB, 10 KOTOPBIM TEYET TOK |.

Pasnen Koneoanus u éoinut
JlaGopaTopHasi pabora «M3MepeHne CKOPOCTH CBETA»

1. 3anumure KHUHEMATUYECKHUI 3aKOH TapMOHUYECKHUX KOIeOaHuit

2. UYro Takoe da3za?

3. Kak (a3a 3aBUCHT OT BpeMeHHU B TApMOHHUECKOM 3aKOHE?

4. Kak cootHOCATCS (pa3za KOCHHYCHOTO M CHHYCHOTO TIPEJCTaBICHUS TAPMOHUYECKOTO 3a-
KOH OBYXeHUA?

5. Jlns yero He0OXOAMMO BEKTOPHOE MIPEICTABICHUE TAPMOHHYSCKUAX PYHKITHI?

6. 3anummuTe OIHOMEPHOE BOJHOBOE YPaBEHHUE U €ro PEIlICHUE B BUIE BOIHBI, OeryIieil B
MIOJIOKUTEITLHOM HAIPaBJICHUH KOOPAUHATHON OCH.

7. 3anummure 3aKOH JBUXCHUS OJHOMEPHOIN rapMOHUYECKOW BOJIHBI, CIEAYIOIIEH B MOJI0-
KUTEIHHOM HAIPAaBICHUN KOOPINHATHON OCH.

8. Uro Takoe JuIMHA BOJIHbI?

9. Yro Takoe BOJHOBOE YMCIIO OJHOMEPHON BOJHBI?

10. Yro Takoe BOJHOBAsE MOBEPXHOCTH?

11. Yro Taxoe miaockast BoiaHa?

12. Hanummre BelpakeHue (pa30Boil CKOPOCTH TapMOHUYECKOM BOJIHBI

13. Yro Takoe crosiuast BOJIHA?

14. ChopmynupyiiTe ycaoBHsI BOSHUKHOBEHHSI CTOSTYEN BOJIHBI HA OJJTHOMEPHOM pE30HATOpE.

Pasnen Hnmepgepenyusn

JlaGopaTopHasi padora «3yueHue siBjieHus nHTepdepeHInn HA OUNpuU3Me H
onzepkane dpeHesisn»

el o

Yro Takoe siBIeHUE UHTEpPepeHIINN?

SIBASIOTCS 1M CTOSIYME BOJIHBI IPUMEPOM KOT€PEHTHOCTH?

Kakue BoIHBI Ha3bIBaIOTCS KOTEPEHTHBIMU JIpYT ApYry?

Hanummure BeipaxeHne HHTEPPEPEHIIMOHHOTO WiIEHa B Cllyyae JABYXJIyueBoi uHTepde-
PEHIIMH.

CdopmynupyiiTe ycinoBrue KOT€peHTHOCTH IBYX MEXaHMUECKHUX WM PaIiOBOJIH
Cdopmynupyiite ycaoBre KOTepeHTHOCTH JBYX CBETOBBIX BOJIH

YT0 Takoe ONTUYECKUI X017

Chopmynupyiite ycnoBus HHTEpHEPEHIIMOHHOIO MAKCUMyMa U MUHUMYMa
N3o6pasute cxemy FOHra u 3anummTe BeIpa)keHUE Pa3HOCTH ONTUYECKOTO X0/1a

. ChopmynupyiiTe ycioBrue BpeMEHHON KOT€PEHTHOCTH
. 3anuImuTe BRIpAKEHUE PA3HOCTH ONTUYECKOTO X0/1a B TOHKOU TJIEHKE MPU HOPMAJTLHOM

MMaJ€HUN IIJIOCKOM CBETOBOI BOJIHEI Ha €€ MOBCPXHOCTL.
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Paspen Jugppaxuus
JlaGopaTopHas padora «{udpakuus cBeTa HA HIEJID)

1. Yro Takoe siBieHuE nU(PpaKIun

2. Kaxk Ha3pIBaeTCst ONTHKA B OTCYTCTBHH TUDPAKITUH?

3. Cdopmynupyiite npuniun [ oirenca-dpenens

4. OObscHUTE ABICHHUE TU(PPaKIUK ¢ TOYKH 3peHus npuHuuna [ roiirenca-dpenens.

5. Yo Takoe nudpakuusa OpayHrodepa npu majieHuH MIOCKUX BOJIH HA MPenaTcTBrue?

6. Omnpenenure MUPUHY CBETOBOTO OTKJIMKA OT ILEJU IMMPUHOM O IpH MaJiIeHuH Ha Hed
IJIOCKOM MOHOXPOMATHUYECKOM CBETOBOM BOJHBI, HCXO/ U3 COOTHOILIEHUSI HEOIIpeIeIEH-
HOCTEH KOOpAMHATA-BOJIHOBOE YHCIIO.

7. CdopmynupyiTe mpaBuio oTO0opa riaBHbIX TU(GPAKIIMOHHBIX MAKCUMYMOB TIPH TH(pPaK-
1 Opaynrodepa miI0CKUX BOJH Ha OTHOMEPHOH TU(PAKIIMOHHOHN peméTKe

8. Uro Takoe mapamerp audpakuun?

9. Kak cooTHOCSTCS 3HaYCHUS TapamMeTpa TU(PPaKInU B CIIy4ae TeOMETPHUECKON ONTHKH,
mudpakuun Openens u qudpakuuu Opaynrodepa?

10. MosxHo 51 onyuuth audpaknuro Opaynrodepa Ha cheprudeckux BoIHAX?

Paspen Honapuzayusn
JlaGoparopHas padora «3akon MaJjiroca»

1. B xakux BOJHAaX BO3MOKHBI, & KAKMX HEBO3MOKHBI TOJISIPU3ALIMOHHBIC SBICHUS

2. Uto Takoe MiIoCKOCTh MOJSPU3AIMH BOJTHBI?

3. Uto Takoe MmIOCKOMOIIpU30BaHHAS BOJTHA?

4. Yto Takoe nuarpaMMa MHTEHCUBHOCTH?

5. Hzobpaszute quarpaMMy HHTEHCHBHOCTH €CTECTBEHHOIIOJISIPH30BAHHOTO CBETA

6. Cdopmynupyiite 3akoH Maitoca

7. Yro Takoe KpyroBas Iusipu3amnys BoiHbI? K KakuM BOJHAM OTHOCHTCS 9TO MOHATHE: K
¢$a30BO yMOpsAA0YEHHBIM WK K ()a30BO HEYHOPSI0UECHHBIM?

8. Uro Takoe MpaBONOJSPU30BAHHBIE U JICBOTIOISIPU30BAHHBIE BOJIHBI?

9. Yro mpeacrasinseT coO0M Cyneprno3uius IByX KpyroBo MoJisipu30BaHHBIX BOJIH, IPOTHU-
BOTIOJIOKHOM MOJISIPU3AIMU ¥ OIMHAKOBOM aMITUTY/IbI, CIEAYIONINX B OJJHOM HaIlpaBie-
Hun?

10. Yto Takoe ONTHYECKH aKTUBHBIE CPEIbI?

11. Yro Takoe mIocKoCTh MPOITycKaHus nojsipuzatopa?

12. Het 1 mpOTHBOpEYHs ONPEAETICHHS TUIOCKOIIOJIIPH30BaHHON BOJTHBI M BpaIllEHHsI IJI0C-
KOCTH TOJISIpU3alliK B ONITUYECKU aKTUBHBIX cpenax?

13. Chopmynupyiite 3akoH bro

14. OObsicHUTE MEXaHU3M BPALIEHHS MIOCKOCTH MOJISPU3AIUHU B ONITHYECKH aKTUBHBIX Cpe-

nax.
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MUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA30OBAHMS POCCUNCKOM ®EIEPALIUA
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXICHUE BBICIIIET0 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET

Hanpasnenue noarotroBku:

15.03.01 «MamuHOCTpOCHUEY
OII (mpoduis): «Beicoko3(pheKTUBHBIC TEXHOJIOTHYSCKUE IIPOIIECCHI K 000PYI0BAHHEY

Kadenpa dusnka

(manMeHOBaHME Kadeaphl)

MarepuaJsbl K 32a4€Ty

10 JTUCHUIIJINHE dusuka B IMPONU3BOJACTBCHHBIX U TCXHOJOI'HYCCKHUX IIpOoLECCax
(HauMEHOBaHHUE JAWCIHUILIHHBI)

Dopma npomerscymoyHou ammecmayuu, NPo8epsouUids CmeneHb 0C80EHUsL KOMNe-
menyuu OI1K-1

Oopazen onJiera aJIs 3a496Ta

MUHHCTEPCTBO HAYKHU 1 BBICILIIET'O OBPA30BAHMS POCCUNCKOM OEJIEPALINN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXAEHWE BBICIIEI'O OBb-
PA3OBAHUA
«MOCKOBCKHWH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

®akynbTer 0a30BBIX KOMIIETEHINH, Kadeapa «Puzukar»
JucnummHa «Pu3KKa B IPON3BOJCTBEHHBIX U TEXHOJOTHYECKUX MPOIECCax»
O6pazoBarensHas nporpaMMa «Beicoko3(h(heKTHBHBIE TEXHOIOTHYECKHE IIPOLIECCH M 000PYI0BAHIE»

Kypc 1, cemectp 1

3auém no pazoeny «Mexanukay
BWJIET Ne 1

1. [TonoxxeHue u ero OTHOCUTENBHOCTb.
2. AHanorusi MeX/1y OCTYIaTeIbHbIM U BpaIllaTeIbHbIM ABUKEHUSIMU
3. B noake maccoii 240 kr ctout 4enoBek Maccoid 60 kr. JIoaka miasIBET O CKOPOCTHIO 2 M/C.

YenoBek NpbIraeT ¢ JIOAKH CO CKOPOCTBIO 4 M/C OTHOCUTEINIBHO JIOAKH B CTOPOHY ITPOTHBOIIO-
JIO’KHYIO IBUJKEHUIO J10AKU. HaliTh CKOpOCTB JIOAKH MOCIE MPBIKKA YETOBEKA.

Yr1BepxaeHo Ha 3acenanuu kadenpsl «dusuka» 10.05.2022 r., npotokoin Ne.10

3aB. kadempoit /Crtpexammna .M. /
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Bonpocs! Aj1s1 NOATOTOBKH K 3a4€Ty 10 pasaenay « MexaHuka»

[Toso’xeHnE U €ro OTHOCUTENBHOCTD.

Tpaekropus. Conpukacaromniasicst OKpy>KHOCTb. LIeHTp 1 pannyc KpUBU3HBI TPAEKTOPUH
CkopocTh JBUKEHUSI U €€ OTHOCUTEIBbHOCTD.

Yckopenue. KacatenbHoe 1 HOpMaiabHOE YCKOPEHHUSI.

JlexapToBa cucrema KOopuHaT.

Kunemarnyeckue 3aKOHbI JBUKCHUS

[ToctynarensHoe nBMKeHUE a0comoTHO TBEpAOorO Tema (ATT).

[Tonusitue cuibl. AOCOIIOTHOCT CUIIBI B KJIIACCUYECKON MEXaHHUKE.

ITonsATHA PAaBHOACHCTBYIOLIEN U COCTOSIHUS ITOKOSI.

ITepBbriii 3akoH HptoToHA. MIHEpIIMaIbHBIE CUCTEMBI OTCUETA.

HMIybC ¥ 3aKOH €ro U3MEHEHUS.

Tpernii 3akoH HbIOTOHA M COXpaHEHHUE UMITYJIbCA 3aMKHYTOW CUCTEMBI.
VY napsl 1 pa3pbIBbL.

[ToHsiTHE CHUITOBOTO MOJIA

DnemeHTapHas paboTa U paboTa Ha KOHEYHOM MEePEMEILICHUH.
MonHocTs.

Kunernueckast sHEprus U 3aKOH €€ U3MEHEHHMUS.

IToTeHumanbHple CUIIOBBIE MOJISA U NOTEHIIMAIBHAS SJHEPTUL.
MexaHuueckasi SJHEPIUsl U 3aKOH €€ U3MEHEHHSI.

KoHcepBaTuBHBIE CUCTEMBI.

DJIEMEHTAapHBII yroJl IOBOPOTA U YIJIOBask CKOPOCTh

CBs13b MEX]1y YTIIOBOM U TUHEHHON CKOPOCTSIMH.

VYrioBoe yCKOpeHHe.

KacarenbpHOE 1 HOpMAIIBHOE YCKOPEHHMSI BO BPAILATEIIbHOM JIBUKCHUHN
BpamarensHoe neuxenne ATT.

MoOMEHT UMITyJIbCa U MOMEHT CHJIbI

3aKOH U3MEHEHHUS] MOMEHTa UMITYJIbCA.

MoOMEHT uMITyJIbCa U YIJIOBask CKOPOCTb. MOMEHT MHEPLIMH.
OcHOBHOE ypaBHEHME TUHAMUKHU BpamaTenbHoro aprxeHust ATT
OceBble MOMEHTBI UHEPLIMH HEKOTOPBIX TEJ

Teopema Illteitnepa

Pabora u kuHeTH4ecKasi SHeprus BO BpallaTeIbHOM JIBUKEHUU
AHaNOrus MeX/1y OCTYIATEIbHBIM U BPAILlaTEIbHbBIM JIBHKECHUSMU.
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MUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA30OBAHMS POCCUNCKOM ®EIEPALIUA
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXICHUE BBICIIIET0 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET

Hanpasnenue noarotroBku:

15.03.01 «MamuHOCTpOCHUEY
OII (mpoduis): «Beicoko3pheKTUBHBIC TEXHOJIOTHYSCKUE IIPOIIECCHI K 000PYI0BAHHE)Y

Kadenpa dusnka

(manMeHOBaHME Kadeaphl)

MarepuaJjibl K 3K3aMeHY

10 JTUCHUITJIIMHE dusnka B MMPOU3BOACTBCHHBIX U TCXHOJIOT'MYCCKHUX ITpoLecCax
(HaMMeHOBaHHE AUCIUTLIHHBI )

Dopma npomes’CymouHoUu ammecmayui, NPoeepsIowds CmeneHb 0C80eHUsL KOMNe-
menyuu OIIK-1

Oo0pa3eln IK3aMeHAIIMOHHOTI0 OHJIeTa

MUHUCTEPCTBO HAYKU U BBICHIETO OBPA30BAHUS POCCUNCKOU OEJIEPALIN
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIHEI'O Ob-
PA30OBAHUA
«MOCKOBCKHUI NOJJUTEXHUYECKNUI YHUBEPCUTET»
(MOCKOBCKHI IIOJIUTEX)

@akynbTer 0a30BBIX KOMIIETSHIMH, Kadeapa «Pu3ukay
JII/ICHI/IHJ'II/IHa «®Dusnka B MPONU3BOJACTBCHHBIX U TEXHOJIOTUYCCKUX MTPpOLECCaxX»
O6pazoBarenbHas mporpamma «BeicokodhhekTHBHBIE TEXHOIOTHYECKHE TMPOIIECCH M 000PYIOBAHHEY

Kypc 1, cemectp 2
OK3amen no pas’()efly ((Qﬂekmpomaenemuww»
BHMJIET Ne 1

1. 3akon [Ixoynsa-Jlenuna.
2. BexropHoe npousBenaeHue. [lpaBuno Monyss v mpaBuiIo HaNpaBICHUS.
3. PaccTosiHue Mex1y IByMsl TOUYEUHBIMU 3apsiiaMu g U -5¢g paBHo 10 cM. Ha xakom paccrosiHuun

OT OOJIBIIIETO TI0 MOJIYITIO 3apsiia HAXOAUTCS TOYKA, B KOTOPOH AIIEKTpHUYECKas HANPsDKEHHOCTh
paBHa 0?

Yr1BepxaeHo Ha 3acenanuu kadenpsr «dusuka» 10.05.2022 r., npotokon Ne.10

3aB. kadempoit /Ctpexammna JI.M. /
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Bomnpoce! AJ1s1 MOATOTOBKH K IK3aMeHYy 10 pa3fieny « JIeKTPOMarHeTu3m»

ITepBbie Bonpockl OnJieta

1. Onpenenenue MeKTPOCTaTUYECKOro nois. Onucanue Gu3NIecKoro EKTPOCTaTHIECKOrO
0JIs1 C TIOMOILBIO BEKTOPHBIX MoJeil. [lone anekrpudeckoi Hanpspk€HHOCTH. OnpeieieHne BEK-
TOpPA JIEKTPOCTATUUECKON HANPS)KEHHOCTHU C IOMOLIBIO 3akoHa KyroHa.

2. IlpyHumn cynepro3uuuy nojie B OTHOLEHUH HanpsbkEHHOCTH. [lone aqunoss.

3. I[lonsTue tenecHoro yrina. [loHATHE MOTOKA JIEKTPOCTATUYECKON HAMIPSIKEHHOCTH TOYEYHOTO
MCTOYHHUKA B BaKyyMe 4epe3 3aMKHYTYIO IOBEPXHOCTb.

4. Teopema Octporpanckoro-I'aycca B Bakyyme.

5. Teopema Octporpaackoro-I'aycca B Bakyyme u pacuéT Mojsi OJJHOPOIHO 3apsHKEHHOU chephl.
6. Teopema Octporpajackoro-I'aycca B BaKkyyme U pacy€T MoJiell OJTHOPOAHO 3apsyKEHHOM I10C-
KOCTH M BO3JIyILIHOTO KOHJIEHCATOPA.

7. Teopema OcTporpaackoro-I'aycca B BaKyyme U pacyET moJisi OTHOPOIHO 3aPsSyKEHHON HUTH.
8. IloreHnmanbHOCTH 3eKTpocTaTHuecKoro nos. [lonstue norennuana. Beipaxenue ckansp-
HOTO TOJIsI MOTEHIIMANa Yepe3 BEKTOPHOE oJie HapsKEHHOCTH. BbiBoa (hopMyIibl moTeHInana
TOYEYHOI'0 HCTOYHUKA B BaKyyMe.

9. I[loTeHUMaNbHOCTB 3JIEKTpocTaTHYecKOro noiisd. [lonsatue norennumana. Beipaxenue ckanusp-
HOTO T0JIsI TOTEHIIMAJIA Yepe3 BEKTOPHOE 110J1e HanpsbkEHHOCTH. [1oie moTeHmana o1HOpPOAHO
3apsKeHHOM cdephl B BAaKyyMe.

10. IToTeHMaIbHOCTD 3EKTpOcTaTHUECKOro nojs. [lonsarue norennuana. Beipaxenue ckasp-
HOTO T0JIs IOTEHIIMaja Yepe3 BEKTOPHOE MoJIe HanpskEHHOCTH. [lone noTeHnuana oJHOPOIHO
3apsKEHHON IUIOCKOCTH B BaKyyMe.

11. IToTeHIManbHOCTh 3AEKTPOCTATHUECKOTr0 MoJsl B BakyyMe. [lonsTue norenuuana. Beipaxe-
HUE CKAJISIPHOTO I10JIs1 MOTEHIIMAalIa Yepe3 BEKTOPHOE 10J1e HanpspkEHHOCTH. [losie noTeHnnana
OJIHOPOJIHO 3apsI)KEHHON HUTHU B BaKyyMe.

12. TlonsiTHE TpaiUeHTa CKAISIPHON (PYHKIIMM HECKOJIbKUX IIEPEMEHHBIX. BbIpaxkeHue BeKkTop-
HOTO I10JIs1 HAIIPSDKEHHOCTH Yepe3 CKaJIIPHOE I0JI€ IOTEHIHAA.

13. PaboTa 37€eKTpOCTaTHUECKOT0 MOJIs 10 epeMeleHIIo TpoOHoro 3apsaa. [lonstue Hanpsoke-
HUSL.

14. TloTeHnanbHast SHEPTUSI CUCTEMbI TOUEUHBIX U HETIPEPBIBHO PAaCIPEEIEHHBIX 3apsAI0B.

15. IloHsATHE AUAIEKTPUUYECKON cpebl. MexaHU3M NOJIIPU3aLUHU HETIOJSIPHOTO TUAJIEKTPUKA.
BexTop nonspusanuu. [{usnexTpruueckas BOCOPUUMUYUBOCTD TUAIEKTPUUYECKON CpeIbl.

16. IlonsaTne nuanexTpuyeckoil cpensl. [loTeHIManbHas SHEPrUs JIEKTPUUECKOT0 AUIOIBHOTO
MOMEHTa B JIEKTPUYECKOM I0JIe. MeXaHu3M MOoJIIpU3aluy NOJISPHOTO AUAJIEKTpUKa. [{usek-
TPUYECKask BOCIPUUMUYUBOCTD TUAIEKTPUKA.

17. Tlone cBsi3aHHOTO 3aps/Ja B MOJISPU30BAHHOM Au3NIeKTpuke. Teopema OcTporpaickoro-
["aycca B nuaniekTpuke. BekTopHOE mojie 31eKTpHUecKoi HHAYKIUH (JIEKTPUYECKOTO CMelle-
HUS1) U €€ CBA3b C MOJIEM JIEKTPUUECKON HAIPSKEHHOCTH.

18. CBs13b MeXAY DIEKTPUUECKON HAPSHKEHHOCTHIO CBOOOIHBIX 3apsAI0B B BaKyyMe U B JAMAJIEK-
TPHKE.

19. IlonsTHE npoBOAALIEHN cpeabl. DNEKTPOCTATUUECKUI IPOBOAHUK. PacnipeneneHre HeckoM-
MIEHCUPOBAHHOTO 3aps/ia MO AJIEKTPOCTATUYECKOMY POBOJHUKY. DIEKTPOEMKOCTh YEAUHEHHOTO
IIPOBO/IHMKA.

20. AHanM3 CUCTEMBI «IIPOBOSIINH IIAp — TOYEUHBIH 3aps/» METOI0M 3epKalbHBIX H300paxKe-
HUU. 3a3eMJICHUE.

21. B3aumHas 31eKTpoEMKOCTh. [110cKHii KOHIEHCATOp U €ro dIMEKTPOEMKOCTh. CIIocoObI CO-
€MHEHUsI KOHJIEHCATOPOB.

22. B3aumHzas snektpoéMrocTh. Cheprudeckuil KOHISHCATOP U €ro dJIEKTPOEMKOCTD.

23. B3auMHas 351eKTpOEMKOCTh. [[MIMHIpuYecKnii KOHIEHCATOP U €T0 AIEKTPOEMKOCTD.

24. DHeprust yeAMHEHHOTO 3apsHKEHHOTO MMPOBOHUKA, 3apsKEHHOTO KOHJEHCATOPa U 00bEMHON
IJIOTHOCTHU YHEPTHH 3JIEKTPOCTATUUECKOTO MOJIS.
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25. OCHOBHBIE TIOHSTHS TEOPUU AIEKTPUUECKOTO TOKA: BEKTOP MJIOTHOCTH TOKA U CHUJIA TOKA.
CBs3b MEX1y HUMH.

26. 3akon Oma B nuddepeHnuanbHol Gpopme.

27. 3akon Oma B HHTErpajibHON (hopMe Jisi OTHOPOIHOTO ydacTka. COMpOTHUBIICHHE YYaCTKa.
Crioco0OblI coeTMHEHHSI COTTPOTUBIICHUH.

28. 3akon OMa B HTErpajibHON (hopMe IJIsE HEOAHOPOAHOTO ydacTKa. [1ooKuTeIbHBIC U OTPHU-
nareiabubie DJIC. DHepreTHuecKuil CMbICII HHTETPAIbHOTO 3aKkoHa OMa.

29. 3akon Oma aJis mpocToro KoHTypa. 3akonsl Kupxroda.

30. 3axon J>oyns-Jlenna.

Bropsie Bonpockl OnJieToB

1. BextopHoe npoussenenue. [IpaBuino Monyis 1 IpaBUIO HAIIPaBIICHHUS.

2. IlonsiTe MarHUTHOTO NOJIs. MarHuTHast MHyKIUS KaK CUJIOBAsl XapaKTEPUCTHUKA MarHUTHOTO
noJisl. MarauTHas cocrasisitonias cuisl JIopeHna.

3. 3akon buo-CaBapa-Jlanuiaca (BCJI) B Bakyyme.

4. JIBe BEKTOPHBIE XapaKTEPUCTUKNA MAarHUTHOTO I10JIsI B MATHETUKE U CBSI3b MEXly HUMH. BbI-
pakeHHst 00bEMHOM MJIOTHOCTH SHEPTUU MAarHUTHOTO I0JISI B MarHETUKE

5. Ilpumenenne 3akona bCJI B Bakyyme: MarHuTHasi HHIYKIUS B LICHTPE BUTKA C TOKOM.

6. Cuna Ammnepa /1715 IpOBOJIHUKA C TOKOM 3JIEMEHTAPHON JJIMHBI U JJIs IPSIMOTO IPOBOJAHMKA C
TOKOM KOHEYHOU JJINHBI.

7. MarHuTHBIM MOMEHT U BO3/ICHCTBUE Ha HEIO MarHUTHOTO MOJIsI. AHAJIOTHSI MEKIY BUTKOM C
TOKOM M MarHUTHOH CTPEJIKOH.

8. MarnuTHslii notok. Teopema OcTtporpaackoro-I'aycca 1jis MAarHUTHOTO TIOJISL M BBIBOJBI U3
HEE.

9. Pabora cuiibl AMIiepa B cilyyae y4yacTKa IIPOBOJIHHUKA C TOKOM

10. Pabora cuibl AMiiepa B cilydae 3aMKHYTOT'O KOHTYpa ¢ TOKOM

11. TloHsATHE IUPKYISALMH BEKTOPHOTO IMOJI. 3aKOH MOJIHOTO TOKA B BaKyyM€ U B MarHeTHKe.

12. [IpuMeHeHHe 3aKoHa MOJIHOTO TOKA: MAarHUTHOE 10JIe 6ECKOHEYHO JJIMHHOIO MPOBOJa € TO-
KOM B BaKyyMe.

13. IIpuMeHeHune 3aK0Ha MTOJIHOTO TOKA: MArHUTHOE T10JI€ TOHKOT'O TOPOUJa U JUIMHHOTO COJIEHO-
uaa.

14. SIBnenue snekTpoMarHuTHOM MHIYKIMU. 3akoH Papazes u npaswio Jlenna. [Tonstue oGpar-
HOM CBsI3U. 3aKOH AJIEKTPOMArHUTHON UHIYKIUH.

15. Ilpnunnst 3/1C nHAYKIMK B IBUKYLIUXCS IPOBOAHUKAX U B HEM3MEHHBIX KOHTYypax Ipo-
BOJHUKOB B [IEPEMEHHOM MarHUTHOM I0JIe. BUXpeBO€ 3JIEKTPUYECKOE T10JI€ U BEIPAKEHHE YEPE3
Hero DJIC uHAYKINMY B HENOJBUKHOM KOHTYpE IIPOBOJIHUKA.

16. KonnuecTBo 3apsia, npoTeKIIee B KOHTYpe MPOBOJAHUKA IPU U3MEHEHUH ITOTOKOCLEIIICHUS
KOHTYypa.

17. SIBnenne camounaykuuu. [Tonsitue nuayktuBHOCTH KOHTYpa. DJIC CaMomHayKinu. 3aK0H
Oma 17151 yyacTKa LENH ¢ MHAYKTUBHOCTBIO. DHEPIUsl MarHUTHOTO TOJIsl IPOBOJHUKA C TOKOM.
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Bomnpocel 1J1s1 HIOATOTOBKY K 3K3aMeHy mo pasjaeny «Kosied0anusi, BOJHbBI, OII-
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Jduddepenuunansapie onepatopsl Teopuu mnoisi. [loTeHnnanbHbIe ¥ BUXPEBbIE BEKTOPHBIE TTOJIS.
BriBox 4eTBEPTOro M BTOPOro ypaBHEHHH MakcBeila Ha OCHOBAaHMM MaTeMaTH4eCKOH TEOpeMbl
T'aycca

BriBox mepBoro ypaBHeHHs MakcBeluia Ha OCHOBaHWW MaTeMaTuieckoi TeopeMbl CTokca

Tperbe ypaBHeHHEe MakcBenia B cay4yae CTallMOHAPHOTO U HECTALIMOHAPHOTO PACIpe/IeNeHus 3apsa.
Tok cMmenieHus.

OnpeneneHne rapMOHHYECKHUX Kojebanwid. [lepron, gacroTa, MuKIndeckas 9actora, aza. Komriekc-
HOE TIpeJICTaBJICHNE TapMOHUYECKUX KoJjeOanuii. Cyneprno3uius TapMOHHYECKUX KoeOaHuii oqHON
9acTOTBHI.

HuddepennnansHoe ypaBHEHHE TapMOHUYEeCcKHX Kojebanuii. [IpuMeps! naeanbHBIX KoIeOaTebHBIX
CHCTEM: FapMOHHYECKUI OCHIIUIATOP, KOJeOaTeIbHbIN KOHTYP ¢ KBa3UCTAIHIOHAPHBIM TOKOM. ["apMo-
HUYECKUE KOJICOaHUs C TOUKH 3PCHHS DHEPTUH.

OpHOMEpHOE U TpPEeXMEpPHOE BOJIHOBOE ypaBHEHHE. BoiHa Kak perieHue OJHOMEPHOI'O BOJHOBOI'O
ypaBHeHus1. [1n0ckas u ceprueckasi BOJHBL.

CBoiicTBa 371€KTPOMAarHUTHBIX BOJH.

BekTop mIoTHOCTH OTOKA SHEPTUH IEKTPOMArHUTHON BOJHBI (BekTOop YMoBa-llolHTHHT).
I"apmonnyeckue BOIHBI: (a3a, JIMHA BOJIHbI, BOJIHOBOI BEKTOP, BOJTHOBAs HOBEPXHOCTH. Da30Bast CKo-
POCTh U TUCIIEPCUOHHOE COOTHOIIEHHE. FIHTEHCHBHOCTD TApMOHUYECKUX BOJIH.

[TakeTbl TapMOHMYECKUX BOJIH. [’ pynnoBas CKOpOCTb.

Bpemennas korepeHTHOCTh. BpeMs korepeHTHOCTH. M31yueHue cBeTa peajlbHbIMU UCTOYHUKaMu. Ly
BOJIH. JlinHa KorepeHTHOCTH. [IIupruHa 4acTOTHOTO OKHA.

IIpocTpaHcTBEeHHas] KOT€PEHTHOCTh: KOTEPEHTHBIE U HEKOTepeHTHbIE MCTOYHUKU. [loHsATHE myya B
BOJIHOBOH onTuke. IHTEpdepentus 1Byx chepudeckux BoaH. [[pocTpaHCTBEHHBIN 1 ONITHYECKAN XO/T.
VYcnoBust ”HTEPPEPEHIMOHHOT0 MAKCHMYMa M MUHMMYMa B CIydae ABYXJIy4eBOM HHTEp(epeHLIUH.
Cxema FOnra. Crioco0bl ee peanu3zanuu. Pazmep nHTepdepeHINOHHON KApTHHBI U AJTMHA KOTEPEHTHO-
CTH UCTOYHHUKA U3ITyUYCHUSI.

Wntepdepeniius B TOHKUX IuieHKaX. Ilosockl paBHO# TodmMHBI U paBHOrO HakiaoHa. Kombua Hero-
toHa. [IpenenvHas st MHTEpQEpEHITNH TONIIMHA IUIEHKU U €€ CBSI3b C JUIMHOW KOTePEHTHOCTH HCTOY-
HUKa U3TYYEeHHUS.

[punnun I'rolirenca-Openens. Meron 300 Openens. loka3areabCTBO Ha €0 OCHOBE NPSIMOIUHEIHO-
CTH PacIpOCTPAHEHUsI CBETA.

Hdudpaxnus OpeHens Ha KPyrioM OTBEPCTUU H JHCKE.

Hudpaxnus OpayHrodepa Ha mieny.

Hudpaxmus OpayHrodepa Ha OTHOMEPHON peIIeTKE.

Hudpakius Ha KpucTauindeckoi perierke. ®opmyna Bynbda-bparra.

OnHoMepHast Tu(paKIMOHHAS PEelIeTKa KaK CIIeKTPalbHbBIN HHCTPYMEHT. Pa3pemaromas cuia.
JuarpaMma HHTEHCUBHOCTH NOIIEPEYHON BOJIHBL. CTeneHb KorepeHTHOCTH oceil. HopmanbHbie Koop-
JTUHATBHI.

[Monspuzarust pa3oBo-HEKOIePEHTHBIX BOJIH. 3akoH Matoca. YUacTHYHO MOJISIpU30BaHHBIN CBET.
[Monstpuzanus $pa30Bo-KOorepeHTHBIX BOJIH. [l1ockas. kpyrosas 1 3JuIMOTHYECKAas TOJISAPH3ALNH.



