[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®WNO: Makeumos Anexceli bopucosuy

[lomkHOCTb: AMpeKTop fenapTaMeHTa no 06pa3oBaTeNbHON NOAUTUKE
[Jlata nogmcanms: 30.09.202% MUABICTEPCTBO HAYKH 1 BBICILIETO OBPA3OBAHUS POCCUMCKOI ®EEPAITAN

YHUKanbHbI MPOrpaMMHbIN KIHOY:
8db180d12302ac REFEPAJIHOE DOCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE VUPEX/IEHHE BBICIUETO OBPA3OBAHIIS

«MOCKOBCKU TIOJIMTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHH ITOJIUTEX)

CDaKy.HBTeT XAMHUYECKOH TEXHOJIOTUH U OMOTEXHOIOT U

0,0, i~
i e T
e

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI

«DPu3nka»
Harmpasienue noaroToBku
19.03.01 «BuoTexHoJI0rus»

O6pazoBarenbHast nporpamma (Ipoduib MOArOTOBKH )
«ITpomblIlLIeHHASI OHOTEXHOJIOTHSI M OHOMHIKEHEPHsD)

KBanuduxanus (creneHs) BbITYCKHUKA
bakaaasp

dopma o0yueHHs
Ounasn

Mocksa 2023



Pa3padoTunk(m):

Houent kapeaps! «Duznkay, K.¢.-M.H.

CoraacoBaHo:
3aBenyromuii kadenpoit «Duzmkay,
K.X.H.

5

e
GAZE

-

/J1.B. Bonkosa/

/ A.M. Crpekanuna /



wnh e

Conepxanue

Lenwn, 3a1a4un ¥ MIaHUpyeMbIe pe3yabTaThl 00yueHus 1o aucuurnHeQOmuodka! 3akiiaaka He o
MecTo qUCUMILIMHBL B CTPYKTYype 00pa3zoBaTesibHOM nporpaMmbeiOmmoka! 3akiaaaka He onpees

CTpYKTypa U CONEPIKAHUE JUCIIMIITHHBL ... cevveeieerreeeesinneeessssneeeessnsneeeesnsnneeeesnnnneeeesnnnneeesns 5}
3.1. Buabl y4eOHOH PAOOTBI Ml TPYHOCMEOCTD. . ..uvvrestreesstreessreessresesssessssneeesssesessneeesssneesnsns 5
3.2. TemaTnueckuil MjaaH W3y4eHUs TUCIUIUIAHEL ......... Ommudka! 3akjiaaka He onpeaesieHa.
3.3, COHCPHKAHME TACTIUTIITHIHBL. . ....eeeeesetreeessssteraessstseesssassseesssassssassaassssasssanssesessassseeesassens 12
3.4. TemaTnka ceMUHAPCKUX/TIPAKTHYECKUX U TAOOPATOPHBIX 3AHATHH ....vveervvveeinvieeniineennns 13
3.5. TemaTuka KypCOBBIX MPOEKTOB (KYPCOBBIX PAOOT) .....vvviiireeeirieaniriieniieeesneeesieeesnneennns 13

Y4eOHO-MeTOANYECKOE U HHPOPMAITMOHHOE OOCCTICUCHUEC ... vvivvviiieeeeessaiiiiiineeeeeeeannns 14
4.1. HopmatuBHble JOKYMEHTBI U I'OCTBI ... 14
4.2, OCHOBHAS JTATEPATYPA +vcuvveetnrreesntreessseeaasseeessseaessteeeasseeeastseeaassesessseeessbeeesnneeessneeennneens 14
4.3. JIOTIOMHUTEITBHAS JIATEPATYPA -.vveuvvreennrreasreeasssreasstreestnteaasseesasseesssseessssseessseeesssneesnneens 14
4.4, DNEeKTPOHHBIE OOPABOBATEIBHBIC PECYPCBI ..rvveeiuirreresssrreeesssnreeeesssnreeeesanreeeesansneeees e 14
4.5. JIuneH3noHHOE ¥ CBOOOIHO pacIpoCTpaHsIeMOe MPOrPAMMHOE OOECTICUCHHE ............... 15
4.6. CopemeHHbIe TpodheccHOHATFHBIC 0a3bl TAaHHBIX U HH(POPMAIMOHHBIE CIIPABOYHEIE
[ (o1 1)1 PP T R RPTTRTPTRPRRRN 15

MaTeprambHO-TEXHUICCKOE OOCCTICUCHIIE . .vvvvvrreeessssssttrrrrreesessssssstssereeessssssnnssnsseeeseessnnns 16

METOTMUECKUE PEKOMEHTAIIHIH .. ...vvveeeeesssssttsseeeaesesssssssssssesessesssasssssnsesassessssnnssssssseeesessnnns 16
6.1. Meroauyeckne peKOMEHIAIIMHN TSl TIPETIoaBaTe s IO OPraHu3aIuid OOYICHHUS ............ 16
6.2. Mertoaudeckue yKa3aHus I 00YUYaIOMIUXCS 10 OCBOCHUIO JUCIIUTUTHHBL ....vvvvvveeeeensnns 17

DOH/T OITEHOTHBIX CPEIICTB ...vvvvvreeeesssssssssnserteseesssssssssssssaesssssassssssssesseessssnmsssssseeeeeessnnnnmnnes 17
7.1. MeToapl KOHTPOJIS M OLICHUBAHUS PE3YIIBTATOB OOYUCHUS ..cvvvvvvviveeeeesssiniiinneeneeenennns 17
7.2. 1lkana u KpUTEPUU OLICHUBAHUS PE3YITBTATOB OOYUCHUS «.oeeviivvvvvrrrrreeeessssirinnneneeesensans 17

7.3. OIICHOYHBIC CPEICTBA «.eeeeviirvivvrrrrieeeesssssissnnenaeenss 10mmubka! 3akaaaka He onpe/eieHa.



1. Henu, 3a7a4u ¥ IVIAHMPYeMble Pe3yJIbTAThl 00y4eHUs 110
AUCUMILTHHE.

K ocHOBHBIM HesiM OCBOEHHUS TUCHUIUIMHBI «DU3HKa» CIENYET OTHECTHU:
— ®opMHpOBaHUE HAYYHOTO MHUPOBO33PEHHUS U COBPEMEHHOTO (PU3NYECKOTO
MBIILJIEHUS;
— npuoOpeTeHre NPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJISI H3yUEHUS
€CTEeCTBEHHOHAYYHBIX, 001IENPOPECCHOHANBHBIX U CMIEHUATBHBIX U CHUIIINH
K ocHOBHBIM 3agayaM OCBOCHHS JAUCHUIUIMHBI «PU3UKa» CIEAYET
OTHECTH:
— W3yuenne obmieil ¢pusznku B 00bEME, COOTBETCTBYIOIIEM KBalU(PUKALUU
CHEIUaINCTa

B pesynbprare OCBOGHMS JIUCHUIUIMHBI (MOAYJS) Yy  OOydarommxcs
boOpMUPYIOTCS  CCAYIOIIME KOMIIETEHIIMM U JOJDKHBI  OBITh  JOCTUTHYTHI
CICAYIOIINE Pe3yiabTaThl OOy4YeHHUsSI Kak 3Tan (OPMHUPOBAHHUS COOTBETCTBYIOIIUX
KOMIIETEHIIUI:

B pe3yabTare
OCBOCHUA
Kon oOpa3oBaTe/IbHOM IlepedyeHb NIAaHUPYEMBbIX Pe3yJbTATOB
KOMIIEeTCHIIM U NPOrpamMmbl 00y4YeHus1 0 JMCUMILINHE
00y4arouuiics 10/KeH
00J2a1aTH
OIIK-1 YMEHHUE UCIOIb30BaTh 3HATh:
OCHOBHBIC€ 3aKOHBI ® (OCHOBHBIC 3aKOHBI U ITIOHATUS (1)I/I3I/IKI/I
€CTECTBEHHOHAYYHBIX ® OCHOBHBIC (PM3UYECKUE METOIBI
JUCLUILIMH B UCCIIeIOBaHUSI
npodeccroHaTbHON YMEThb:
JIeSITeILHOCTH, ® TIpUMEHSTH (PU3HUECKUE 3HAHUS K PEIICHUIO
HpI/IMeHHTb METOIbI MPAKTUYCCKUX 3a4a4
MaTeMaTH4YeCcKoro ® [CIIOJIb30BAaTh MATEMAaTUUYECKNAN arnapar
aHAIN3a U TIPH BBIBOJIE (PU3NIECKUX 3aKOHOB
MOJEINPOBaHHUA, ® [UIAHUPOBATh U BHIMOJIHATH y4eOHOE
TEOPETHUUECKOTO 1 IKCIICPUMCHTAJIILHOC U TeOpeTI/I‘IeCKf)e
SKCIIEPUMEHTAILHOTO HCCIICA0OBAHHUEC (bI/I3I/I‘IeCKI/IX SABJICHUHU
HCCIEI0BAHNUS BIAANETD: 5 3
® CHCTEMOM TCOPETHUYCCKUX 3HAHHUM IO
¢duznke
o MCTO,Z[OJIOFI/Ieﬁ n METoAaMu (1)I/I3I/I‘ICCKOF0
9KCIICPUMCHTA
® HaBbIKaMH PCHICHHA KOHKPETHBIX 3a1a4 U3




pa3HbIX oOnactell GU3MKHN HA YPOBHE,
COOTBETCTBYIOIIEM TPEOOBaHUSIM
o0mienpodecCuoHaTBLHOM MOATOTOBKH
OaxanaBpa

2. MecTO IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMBbl.

HNucuumnuaa «®uszukay otHocutcs kK 0OazoBomy 1ukiy (bl) ocHoBHOM
obOpazoBatenbHOI Tporpammsl (OIT).

«®duznka» B3aMMOCBSA3aHa JIOTUUYECKH U COACPKATEIBHO-METOIMYECKH CO
caenyromumu auciurmiaraamu Ol

Mooyns «Mamemamuueckue u ecmecmeeHHO-HAYUHblEe OUCYUNTIUHBLY .
— Jluneiinas anre0pa;
— MaremMaTuyecKuil aHaius.

3. CTpyKTypa H cojepkaHue TUCUUILIUHBI.
CtpykTypa U cojaepx aHue AUCHUIUIUHBI «DU3UKa» no cpoxam u euoam
paboThl OTPAKEHBI B MPUJIOKEHHUN A.

3.1. Buabl yueOHo# padoThl M TPYA0€MKOCTh
OO61mast Tpy10€MKOCTb JUCHUIUIMHBI COCTABISET 6 3aYETHBIX €IMHMIIBI, T.€.

216 akanmemuueckux yacoB (M3 Hux 108 wacoB — camocrosiTenbHas paboTa
CTYJECHTOB).
Ha mepBoM Kypce BO BTOPOM ceMeCTpe BBIACISAETCS 3 3a4eTHBIC CIUHHUIIBI, T.C.
108 akamemuueckux dYacoB (M3 HHMX 54 dYaca — camMocCTosTeNnbHas paboTa
CTYJCHTOB).

Ha mepBoM Kypce B TpeThbeM ceMecTpe BhIJesIeTCs 3 3aUeTHbIC eAMHUIBI, T.¢. 108
aKaJeMUYECKHUX 9acoB (M3 HUX 54 yaca — caMOCTOsITeNIbHAsI paboTa CTYyICHTOB).
3.2. TemaTu4ecKHUil IVIAH U3YyYEeHHUS TUCIUIINHBI
Pacnpenenenne ayauTOpPHBIX YAacOB IO BHAAM 3aHATHI MPOU3BOIUTCS

CJIEYIOIKNM 00pa3oM.
Brtopoii cemecTp: nekiuu — 2 yac B Henento (18 gacor), maboparopabie pabOThI —
2 yac B Hemento (18 vacoB), cemMuHapbl M MPAKTUYECKHE 3aHATHS — 2 4Yaca B
Henento (18 yacoB), hopma KOHTpOIISI — 3aUET.
Tpetnii cemectp: nexuu — 2 yaca B Hepento (18 gacoB), mabopaTopHbie paObOTHI
— 2 yvac B Heaemo (18 yacoB), ceMUHAphl U MPAKTUYECKUE 3aHATHUS — 2 yaca B
Henento (18 yacoB), hopma KOHTPOJIS — IK3aAMEH.

Crpyktypa U cojepkaHue AUCUHUILIMHBI «Du3uka» Mo CpokaM U BHUAaM
paboOTHI OTPAKEHBI B IPUIIOKEHUU A.



3.3. Coep:kaHue TMCUUIITHHBI

Bropoii cemecTp

MexaHuka

[Ipenmer mMexanuku, €€ paszaensl. Cucrema orcuéra. MaTepuanbHas TOYKA.
TpaekTopusi, mNyTh, IE€peMEUICHHE. BEKTOpbl CKOPOCTH H  YCKOPEHWUS.
TanrenuuanbHasi 1 HOpMaJIbHasi COCTAaBJISIIONIAsT YCKOpPEHUs. AOCOIIOTHO TBEPIOE
TENO. YTIJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHUE, UX CBA3b C JIMHEMHON CKOPOCTHIO
U yCKOpeHHeM. 3akoH uHepuumu. HHepuumaneHble cuctembl oTcuéra. Macca,
UMITYJIbC, cuia. Bropoi 3akoH HproTOHA. YpaBHEHUE NBUKEHUsS MaTepUabHOU
Touku. Tperuid 3akoH HbloTOHA. 3aKOH BCEMUPHOrO TATOTEHUS. [ paHMIIBI
NpUMEHUMOCTH 3aKkOHOB HproToHa. LIeHTp Macc MEXaHUYECKOM CHCTEMBI, 3aKOH
JIBW)KEHUS IIEHTpa MacC. 3aKOH COXpPaHEHUS HWMIYJbCa U €ro CBsi3b C
OJIHOPOJHOCTBIO TIPOCTpPAaHCTBA. J[BUMXKEHUE Ten ¢ INepeMeHHou Maccoil. Pabora
nepeMeHHoM  cunbl.  Kunetnueckas dHeprusi. [loTeHlmanbHass  dHEPrusi.
KoncepBatusnbie cuibl. [ToTeHIIManbHbBIE MOJIA. 3AKOH COXPAHEHUSI MEXaHUYECKOM
SHEPrUU M €ro CBsI3b C OJHOPOJHOCTBIO BpeMEHHU. Jluccumamus >HEpPTrumu.
[IpuMeHeHne 3aKOHOB COXpPAaHEHUS DJHEPIUM U UMIIyJbCa Uil OINHUCAHUsA
CTOJIKHOBEHHUsI 4acCTUI M TBEPIABIX Teil. YIPYrud U HEynpyruu ynap. MomeHt
uHepuuu tena. MoMeHT cuiibl. MOMEHT UMITYJIbCAa MAaT€PUAIBHON TOYKHA, MOMEHT
UMITyJIbCa TejJa OTHOCHUTEIBHO HENOABWKHOM OCU. YPaBHEHUE MOMEHTOB.
OcHOBHOE ypaBHEHHE JUHAMUKH BpallaTeabHOro AsmxeHus. Teopema IlTeitnepa.
Kunernueckas »Heprus BpallaroIerocsi TBEPAOrO Teja. 3aKOH COXPAaHEHUs
MoMeHTa umnyibca. Cunbl uHepuuu. lIposBieHue cuia UHEpUUMU B MPUPOJE.
DOKBUBAJICHTHOCTh CHJI MHEPIIMM M CUJI TATOTEHHUA. [ apMoHMUYeckue KoieOaHus u
ux xapakrepucTukd. CBOOOJHBIE 3aTyXawIIHe KoJeOaHUs OCHUILIATOPA.
Beinyxnenneie koneOanus. Pesonanc. Croxenue Kkojebanuil. BekropHbie
nuarpaMmbl. BonHbl. YpaBHEHHE BOJHBI. YIPYTHe BOJIHBI B ra3ax, JKUAKOCTAX U
TBEP/BIX TEJaX.

Moaekyasipaast pu3MKa 1 TEpMOAMHAMHMKA.

[ToHATHE O CTATUCTUYECKOM U TEPMOAMHAMUYECKOM METOAAX UCCIEIOBAHUM.
Makpockonu4yeckue napamerpbl Kak CpeJHHUE 3HA4YE€HUsA. TerioBoe paBHOBECHE.
Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KMHETUYECKOU
TEOPUN WICATBHOTO Ta3a. YPaBHEHHUE COCTOSIHHUS HAeaIbHOro rasa. Ilonsartue o
Temmeparype. Ywcmo cremeHeld CBOOOABI MOJIEKYJ. 3aKOH PaBHOMEPHOTO
pacmpeneneHuss SHEPTUM IO CTeneHsM cBoOombl. Pacmpenenenue MakcBea.
Pacnpenenenne bonbumana. CpeaHee 4MCiO CTOIKHOBEHUM Moliekyid. CpemHsis
JJTMHA CBOOOTHOTO Mpooera.

Ileppoe Hawano TepMOAWHAMUKU. BHyTpeHHsss »dHeprus. TermmoeMKOCTb.
OrpaHn4eHHOCTh KJIACCHYECKOW TEOpUM TEIUIOEMKOCTH. BTtopoe Hauano
tepmoauHaMuku. KpyroBele mporecchl (uukibl). TeroBble ABUTATENU U
xonoaunbHbie MamuHbl. [{ukn Kapuo u ero KIIJ[. OOpatumbie 1 HeoOpaTUMBbIE
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npoueccsl. [IpuBenenHoe koanuecTBO Termia. JHTpornus. CTaTUCTUUECKUM CMBICIT
SHTPOIIUH.

Tperuii cemecTp

JJIeKTPOCTATHKA

DNEKTpUYECKUN 3apsi] KaK MCTOYHHMK BJIEKTPOCTATHUYECKOTO IOJISI. 3aKOH
Kynona. Ilpunnunel 6au3koneictsus u ganbHoaencTBud. [lonstue pusnyeckoro
nosiss. Hampsk€HHOCTh Kak CWJIOBas XapaKTEpUCTHKA JJIEKTPUYECKOTO ITOJIS.
[IpyHIIMIT  CyNepHno3uMLIMM  DJIEKTPUYECKUX  TMOJEed B  NPUMEHEHUH K
Hanpsok€HHocTH.  [lonme  pumons. CuiioBble  JIMHUKM — HANPSIKEHHOCTH
anekTpocTaTuyeckoro mojs. IloTok BekTopa  Hampshk€HHOCTH. Teopema
Octporpanckoro-I'aycca (OI') B Bakyyme. [Ipumenenue teopemsl Ol st pacuéra
HaNpsHKEHHOCTH pacipeeIEHHbIX HCTOUHUKOB.

[loTeHUManbHOCTh  3NEKTpOcTaTUYecKoro  mons. [loreHnman — kak
DHEPreTHYECKass XapaKTEPUCTHUKA DJIJIEKTPOCTaTHUECKOro mnojs. CBA3b MEXIy
HaNpsHKEHHOCTHIO M MTOTEHIMAIOM. [I[pyHIMI Cynepno3ulinm 31E€KTPOCTATUUECKUX
noJjieil B MpUMeHEeHUH K morteHnumany. Hanpsokenue. Pabora snexkTpocraTuyeckux
CWJI Ha MepeMeIeHUH MPOOHOT0 3apsiaa. DHEPrUsi CUCTEMBI 3apsI/IOB.

Jusnexktpuyeckas cpena. [onsipuzanus. Jusnexrpuyeckas
BocripuuMunBocTb.  Teopema OI' B gusnextpuke.  Jludnexrpuueckas
NPOHUIIAEMOCTh.  DJEKTpUUeckoe cmelienne (uHayknus). IlpoBogHuku B
ANEKTPOCTATUYECKOM MOJE. DIEKTpUUecKass EMKOCTh YEAUHEHHOIO MPOBOJHUKA.
B3anmHas EMKOCTB ABYX MPOBOAHUKOB. KOHIEHCATOPBI. DHEPIUs ANEKTPUYECKOTO
HOJIA.

3aKOHBI NOCTOSIHHOTO TOKA

Bekrop miotHoctu Toka. Cuna Toka. 3akoH Oma B muddepeHnnansHoMl
dopme. YnenpHOE compoTHBICHHE cpefbl. 3akoH Oma B MHTErpaibHON (opme.
ComnpoTuBneHue ydacTka uenu. DnekTpoasrkymas cuna (3/C) yuactka. 3akoH
Jlxoyns-Jleana B wuHTEerpanbHOW u B auddepeHnmanbHO  (popMax.
PazBerBnénnsnie nenu. [IpaBuira Kupxroda.

MarsneTusm

MarauTHoe TMOjie M €ro BO3JACHCTBHE Ha JBWXKYyIIHMecs 3apsabl. Cuia
Jlopennia. MarnutHas uHaykuusa. Cuna  Awmmepa. MarHuTHeIE MOMEHT U
BO3/JCHCTBHE HA HEro MarHUTHOro mojisi. MICTOYHMKHM MarHMTHOIO IOJsA. 3aKOH
buo-Casapa-Jlamutaca. Marautheii notok. Teopema OI' mins MarHMUTHOrO MOJIA.
PabGora cunbl Ammepa. 3akoH MOJHOTO Toka M (usnueckas Teopema CTokca B
BaKyyM€ M B MarHetuke. Hanpsok€HHOCTP MarHMTHOrO ToJsl. MarHutHas
BOCIIPUMMYHBOCTh M MarHWTHas MPOHUIIAEMOCTh. JIMHEHbIE MarHETUKHU (IHa- U
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napamMarHeTHK) U HeJIMHEWHbIN MarueTuku (peppomarnetuku). HamaranurBanue
(eppoMarHeTMKOB: KpUBas HayaJlbHOM HAMArHWYEHHOCTH, TMIpelnesibHas U
HENpeeNbHbIE ETIN TUCTEPE3HCa.

3akon ®apanes u npaBwino Jlenna. Camoumnaykuus. VHIyKTUBHOCTH
npoBoAHMKa. BuxpeBoe »snexTpuueckoe mone. IlepexoaHsle mporecchl B
ANEKTPUUECKOU Lenu. DHeprusi MarHUTHOro noJjs. IloTeHuuanbHble U BUXpPEBbIE
BEKTOPHBIE IOJISL.

["apMoHnyeckue anekTpoMarHuTHeie kojebanusi. KonebarenbHblil KOHTYD.
®opmyna Tomcona. BeiHykeHHBIE 3JIEKTpOMarHuTHbIE Kosiebanus. [lepemeHHbIi
ANEKTPUYECKUI TOK. AKTUBHOE CONPOTHUBIICHUE, HHAYKTUBHOCTh, EMKOCTh B LIEMHU
nepemeHHoro Toka. Mwmnenanc. JleilcTByromue 3HAa4YeHUs CUJIbI TOKa H
HanpspKeHusl. MOITHOCTD B LIETIH TEPEMEHHOTO TOKa.

3.4. TemaTuKka cCeMHMHAPCKUX/MIPAKTHYECKUX U JIAa0OPaATOPHBIX 3aHATHIA
Cwm. IIpunoxenus 1, 2.

3.5. TemaTuka KypcoBbIX IPOEKTOB (KypCOBBIX padoT)

Cwm. Ilpunoxenus 1, 2.

4. Y4eOHO-MeTOANYECKOEe U MHPOPMAIIMOHHOE o0ecIieYeHue
AUCUMILTAHBI.
4.1. HopmatuBnbie 1o0kyMeHTbI U 'OCToI
1. denepanbupiii 3akoH OoT 29 nekabps 2012 1. Ne 273-®d3 «O6
obpazoBanuu B Poccutickoit denepanumy;

4.2. OcHoBHAasI JUTEpaTypa:
1. T.N. Tpodumona, «Kypc puzukm», 2012.
2. A.I'.'Yeprtos, A.A.BopoObéB, «3anaunuk o ¢pusuxey, 2008.
4.3. JlonoTHUTEJIbHAS JIUTEpaTypa:
1.H.IT.KanamaukoB, M.A.CMmouasipeB «OcHoBbl pusuku» Tom 1, 2003, DbC
«3narenbcTBO JIaHbY
2.H.K. I'acaukos, C.B. KonbsutoB, M.B. Kopstuko, C.1. CorocroBa «MexaHuKa
1. ITpaktuxkym» 2019, Mocnonurex
3.C.1. CorocroBa, M.B. Kopstuko, C.B. Kompernos, H.K. I'acankoB «Mexannka
2. IIpaktukym» 2019, Mocnonurex
4.B.B. Huxeroponos, H.M. Ky3nenosa, JI.B. BoikoBa «31aeKTpoMarHeTusm.
Jlabopatopusriii nmpaktukyM. Yacts 1» 2019, MocnonuTex

4.4. Di1eKTPOHHBbIE 00pa3oBaTe/ibHbIE PeCypPChI:

D0P ne pazpaboTan



Ne HaumenoBanue Ccbulika Ha pecypc JocTtynHocTh

HNndopmannoHHO-CIPABOYHBIEC CHCTEMBI

1 WNudopmanmonnsie pecypcs! Cetn

KoncymprantInoc http:// www.consultant.ru JoctynHo
WHdpopManmoHHO-TIPaBOBOH MOpTAT .

2 TAPAHT http:// www.garant.ru HoctymHo
INopran ®eepanbHBIX FOCYAAPCTBEHHBIX

3 | oOpazoBaTenbHBIX CTaHIAPTOB BBHICIIIETO http://www.fgosvo.ru. JoctynHo
00pa3oBaHUs

DJ1IeKTPOHHO-0UOTHOTEYHbIE CHCTEMBI

4 | DnexTpoHHO-OHOMMOTeuHas cuctema Jlans | https://e.lanbook.com/ JocTynHo

«OTKpBITOE 0Opa3oBaHue - MiaThopma, https://openedu.ru/ JocTynHo

5 | mpeanararoiasi OHIaHH-KypcoB

Cucrema OHNIAH KypcoB MOCKOBCKOTO https://Ims.mospolytech.ru/ HoctynHo
[Tomutexa LMS

IIpodeccuonanbHbie 6a3bl JTaHHBIX

baza maHHBIX HAYYHOW SIEKTPOHHOM http://www.elibrary.ru HoctymnHo
7 | 6ubnuorexu
(eLIBRARY.RU)

4.5. JIunieH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPporpaMMHoe
odecreuyenmne

Ne| HaumeHnoBanue Pa3paborunk I10 HoctynHocTh Cceplika Ha EnuHblii peectp
(mpaBoodnagaresib) (MULeH3HOHHOE, poccuiickux nporpamm ansa IBM
CBO0OIHO u B/ (npyn Haamunun)
pacnpocTpaHsieMoe)
1 | Astra Linux Common [ OO0 «PYCBUTEX- JInieH3noHHOe https://reestr.digital.gov.ru/reestr/30578
Edition ACTPA» 3/?sphrase_id=954036
2 | MoiiOduc 000 «HOBBIE JIutieH3noHHOE https://reestr.digital.gov.ru/reestr/30155
OBJIAYHBIE 8/?sphrase_id=943375
TEXHOJIOI'

4.6. CoBpemenHble npodeccoHalbHbIe 0a3bl JTaHHBIX M HH(POPMAIITUOHHO
CIPaBOYHbIE CHCTEMBI

baza aHHBIX HAYYHOM 3IEKTPOHHOM http://www.elibrary.ru HocrtymnHo
1 | Oubmmorexu
(eLIBRARY.RU)

[Tone3nble yueOHO-METOIUUECKUE U MH(DPOPMAIMOHHBIE MaTEPHUAIbl IPECTABIICHbI
Ha caure: https://mospolytech.ru

5. MaTepl/IaHLHO-TEXHI/I‘IeCKOC o0ecrneueHue AUCHOUIIIINHBI.


https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://mospolytech.ru/
https://mospolytech.ru/
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o Creuuanu3zupoBaHHas yuyeOHas mnabopatopusi kadenpsl «DPusuka» 1o
mexanuke: Ayna. 11K 332, ocHamnieHHas, B TOM 4HCII€, UCIIOJIb3yEMBIMHU B JTaHHOMU
paboueil mnporpamme Ja0OpaTOpHBIMU ycTaHOBKamu: «M3mepenue 0a30BbIX
BEJIUYUHY, «3yuenue OAJLITUCTUYECKOTO MasiTHUKA, «3yuenue
MaTEMaTUYECKOro MasiTHUKa», «OnpeneaeHne MOMEHTa UHEPLIUNY.

o Creunanu3zupoBaHHas yuyeOHas mnabopatopusi kadenpsl «DPusuka» Mo
anekTpomarHetusmy: aya. 11K 331, ocHalieHHas, B TOM 4UCIE, UCIIOIb3YEMbBIMU B
JaHHOW paboueld mnporpamMmme JabOpaTOpHbIMU ycTaHOBKamu: «UW3yueHue
MOCTOBOM cxeMbl», «/3MepeHue cocTaBIsIONIMX MATHUTHOTO MOs1 3eMJIM METOZ0M
HAJIOXKEHUSI BHEIIHETO Mojs», «3Mepenue cuibl, NeWCTBYIONIEH Ha MPOBOJHUK C
TOKOM MarHuTHOM Tojie», «M3ydyeHue moBeleHUs paMKH C TOKOM B MarHUTHOM
HOJIe.

6. MeTonnueckue peKoMeHIAUNHU
6.1. MeToauyeckne peKOMeHAAIUM VISl MPeNoJaBaTeisi 0 OPraHu3aluu
00y4eHus

CamocrosiTenbHast paboTa SIBISIETCS] OJHUM U3 BUJIOB YU€OHBIX 3aHsATHH. [lenn
CaMOCTOSITENIbHOM paboThl — MPAaKTUYECKOE YCBOCHHE CTYACHTAMH BOIIPOCOB
MCTPOJIOTUH, CTAHAAPTHU3AIUU U CGpTI/I(i)I/IKaHI/II/I, pacCMaTpuBaACMbIX B IIPOLCCCC
N3YyUYCHUA JUCLHUIIINHBI.

AynutopHas camocTosTeNbHass paboTa MO AWCIMIUIMHE BBITIOJHAETCS Ha
y4eOHBIX 3aHATHUSAX MO/ HEMOCPEICTBEHHBIM PYKOBOJICTBOM MpENOAaBaTeNs U IO
€ro 3aJIaHUIO.

BueaynutopHas camocrosiTenibHas paboTa BBIMOJIHSETCS CTYACHTOM II0
3aJIaHUIO TPEToAaBaTelist, HO 0€3 ero HeMmOCPEICTBEHHOTO yUaCTHS.

3anaun caMoCTOATEIbLHOI PadoThI CTYIeHTA!

- Pa3BUTHE HABBIKOB CAMOCTOATEIIBHON YUeOHOM pabOTHI;

- OCBOCHHE COJIEP KAHMSI TUCIIUILINHBI;

- yriryOJieHre COIepKaHUsl U OCO3HAHNE OCHOBHBIX MOHSATUHN JUCIUILINHEI;

- HCMONB30BAaHHWE MarTepuana, COOpaHHOTO ¥ TOJYYEHHOTO B XOJe
CaMOCTOSITEbHBIX 3aHITHH TUTST s hexTUBHOM MOJITOTOBKHU K
muddepeHIpoBaHHOMY 3a4€Ty M K3aMEHY.

Buabl BHeayAUTOPHOI CAMOCTOATEIHLHOU PadOTHI:

- CAMOCTOATENIbHOE U3yUYEHHUE OTNIENbHBIX TEM JUCHUILIUHBL;

- OATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- MIOJIFOTOBKA K JIA0OpaTOPHBIM padoTam;

- BBITIOJIHCHHE JTOMAITHUX 3aIaHUH 110 3aKPETICHUIO TEM;

-BBITIOJTHCHUE JOMAITHUX 3aJaHuid TI0 PENICHWI0 THIUYHBIX 3a7ad |
YIIPaKHEHUH;

- HAy4YHO-MCCJe0BaTeNbCKasi paboTa CTyACHTOB;

- y4acTHE B TEMAaTHYECKHUX JUCKYCCHUSAX, OTUMITHA]IAX.
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Jlns BeIMOJIHEHMsT JIOOOTO BHJAA CAMOCTOSATENBHOW paboThl HEO0OXOIUMO
IIPOMTH CIIEAYIOLIUE DTAIbI:

- OIpeJIeJICHUE 1IN CAMOCTOSITEIbHON PabOThI;

- KOHKpeTHU3alus 03HaBaTeIbHOM 3a1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENIbHOMN padoTe;

- BBIOOp aJI€KBATHOT'O crioco0a AEHCTBUS, BEAYIIET0 K PEIICHHIO 3a1aUH;

- IUIaHUpOBaHHME  palboThl  (CaMOCTOSATEIBHOM WM C  MOMOIIBIO
IpernojaBaTesi) Hal 3a1aHUEM;

- OCYILECTBJIEHWE B TMPOIECCE BBHINOJHEHUS CaMOCTOSTEIbHOU paboThI
CaMOKOHTpOJI  (IPOMEXKYTOYHOTO W KOHEUHOTO) pe3ysbTaToB paldoThl H
KOPPEKTHUPOBKA BBIMOJIHEHUS! PAOOTHI.

6.2. MeToguueckue yKkazaHus JJsi 00y4al0UIUXCSl 0 OCBOEHUIO TUCIMILTHHBI

Tema 1. «Benenue. Kunemartuka nocTynaTeabHOTO IBUKCHUS».
CTyneHT JO0JDKEH TOATOTOBUTHCS K YCTHOMY OINPOCY W PEUIWTh 3aJayu,
npejjaraéMble Ha CEMUHAPCKUX 3aHSTUSAX U1 CAMOCTOATENBHOTO PEUICHMS, a
TaK)Ke MOJITOTOBUTHCS K BHITIOJIHEHUIO JIA0OPaTOPHON pabOTHI.

Tema 2. «OCHOBHBIC 3aKOHBI AUHAMHUKHU ITOCTYHATCIIBHOT'O ABUKCHUS)).
CTy,ZIGHT JOJDKCH IIOATOTOBUTBCA K YCTHOMY OIIpOCY U PpPCHINTL 3aldaydu,
nmpeajiaaraCMbIC Ha CCMHHAPCKUX 3aHATUAX JIA CaMOCTOATCIIbBHOI'O PCHICHUSA, a
TAKXKC ITOATOTOBHUTLCA K BBIIIOJTHCHHUIO M 3allIMTC Ha60paTOpHOﬁ pa6OTLI.

Tewma 3. «Kareropuu u BUIBI CHIT B IPUPOJICY.
CTymeHT JIOJKeH TOJITOTOBUTHCS K YCTHOMY OIPOCY W PEIIMTh 3aJavH,
nperaracMble Ha CEMHHAPCKHUX 3aHATHSAX JUISI CAMOCTOSTEIBHOTO DEIICHUS, a
TaKXKE€ TOJTOTOBUTHCS K TECTHPOBAHHIO W K BBINIOJHCHHIO W 3allIHUTE
1a00paTOPHON pabOTHI.

Tema 4. «Pabota u sHEprus. 3aKOH COXPAaHEHUS SHEPTUM.
CTyIeHT JOJKEH MOJrOTOBUTHCA K YCTHOMY OINPOCY U PELIUTh 3a7auH,
peaJiaraeéMble HA CEeMUHAPCKUX 3aHATUSIX JIs1 CAMOCTOSITEIbHOTO PEIICHUS.

Tema 5. «CTOJIKHOBEHHE YaCTHUI.
CTyneHT MJO0JDKEH TOATOTOBUTHCS K YCTHOMY OIPOCY W PEUIMTh 3ajayu,
npejjaraéMbple Ha CEMHUHAPCKUX 3aHSTHSAX JII CaMOCTOSITEJIbHOTO pPEIIeHUs, a
TaK)Ke€ ITOATOTOBHUTHCS K KOHTPOJBHOW paboTe W K BBITIOJHCHHIO M 3aIlUTe
1abopaTopHO pabOTHI.

Tema 6. «KnunemaTtuka BpamaTeabHOrO JBUAKCHUS.
CTyneHT MOOJDKEH TOATOTOBUTHCS K YCTHOMY OINPOCY W PEHIWTh 3ajayu,
npeajiara€Mble Ha CEMUHAPCKUX 3aHATHUSAX U1 CaMOCTOSITEJIBHOTO PEIICHUs, a
TaKXe MOJATOTOBUTHCS K BBITIOJHEHHIO M 3aIUTE 1a00paTOPHON padOTHI.

Tema 7. «/luHaMuKa BpaliaTeIbHOTO ABUKCHUS.
CTyaeHT H[OJDKEH MNOATOTOBUTBCA K YCTHOMY ONPOCY U PEIIMTh 3aj1a4H,
npeajiaraéMble Ha CEMHUHAPCKUX 3aHSATHUSAX JUISI CAMOCTOSITEIBHOIO pPEIICHUs, a
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TaK)KE TOATOTOBUTHCA K KOHTPOJIBHOW pabOTe W K BBHIMIOJHCHUIO W 3alluTe
1a60paTopHO pabOTHI.

Tema 8. «I"'apMoHnUECcKUE KOIEOAHUS.
CTyneHT NOJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY U PELIUTh 3a/1a4H,
IpejaracMble Ha CEMUHAPCKUX 3aHATUAX IS CAMOCTOATEIILHOIO PELICHHUS.
[ToAroTOBUTHCS K KOHTPOJIBbHOM padOTe U K BHIMOJHEHUIO U 3alllUTe Jab0paTOpHOit
paboTHI.

Tema 9. «3aryxaroniye U BbIHYKJIEHHbBIE KOJICOAHUS.
CTyneHT JOJDKeH TMOATOTOBUTHCS K YCTHOMY OINPOCY W PEHIUTh 3ajayd,
npejjiaraeéMble Ha CEMUHAPCKUX 3aHIATHSAX JJIsI CAMOCTOSITEILHOTO PEIICHUS, a
TaK)Ke MOJITOTOBUTHLCS K BBITIOJIHEHUIO U 3alUTE J1a00paTOPHOM pabOTHI.

Tema 10. «DnexkTpruueckoe nojae B BAKyyMe».

CTyneHT NOKEH MOATOTOBUTHCA K YCTHOMY OIPOCY W PEIIUTh 3ajayw,
npejjiaraeMble Ha CEMUHAPCKUX 3aHATHSAX JUIS CAMOCTOSITEIBHOTO PEIICHHUS.
[ToATOTOBUTHCS K BBITIOJHEHHIO JTJA00PaTOPHOU pabOTHI.

Tema 11. «IToTeHIMaNM 3EKTPOCTATUUECKOTO TOJIS».
CTyneHT JAO0JDKEH TOATOTOBUTHCS K YCTHOMY OINPOCY W PELIUTh 3aJ1auH,
npejjaraéMbple Ha CEMUHAPCKUX 3aHATUAX MJISI CAMOCTOSITEILHOIO pEIICHUs, a
TaKX€ TIOATOTOBUTHCS K TECTUPOBAHUIO W K BBINOJHEHUIO M 3aIlUTE
1a00paTOpPHOM pabOTHI.

Tema 12. «/IudNeKTPUKN U TIPOBOTHUKH B AICKTPUUECKOM ITOJICY.
CTymeHT JIOJDKeH TMOJTOTOBUTBCS K YCTHOMY OIPOCY W PEIINTh 3ajadu,
npeyraracMble Ha CEMHHAPCKHUX 3aHATHSAX JUISI CAMOCTOSTEIBHOTO DEHICHUS, a
TaKXKe TIOJTOTOBUTHCS K KOHTPOJBHOW pabOoTe W K BBHINIOJHCHHWIO W 3alluTe
1a00paTOpPHOM pabOTHI.

Tema 13. «3aK0HBI IOCTOSTHHOT'O TOKaY.
CTyneHT JO0JDKEH TOATOTOBUTBCS K YCTHOMY OINPOCY W PEIIUTh 3aJ1ayH,
npejjaraéMbple Ha CEMUHAPCKUX 3aHATUAX MJISS CAMOCTOSITEILHOIO pEIICHHUs, a
TaK)Ke MOJITOTOBUTHCS K BHITIOJTHEHUIO M 3aIIUTE JTA00paTOPHOU pabOTHI.

Tema 14. «KMarauTHoe 10Ji€ B BaKyyMe».
CTyneHT JOJDKeH TMOATrOTOBUTHCS K YCTHOMY ONpPOCY M PElIUTh 3a/aud,
npeajiaraeMble Ha CEMUHApPCKUX 3aHATHSX MJII CAMOCTOSITENIbHOTO pPEIICHHUS.
[ToArOTOBHUTHCS K BBITIOJIHEHUIO JIAOOPATOPHOU PabOTHI.

Tema 15. «CuitoBoe elicTB€ MarHUTHOTO ITOJISIY.
CTyaeHT H[OJKEH MNOATOTOBUTBCA K YCTHOMY ONPOCY U PEIIMTh 3aj1ayH,
npeajiaraéMble Ha CEMHHAPCKUX 3AHATUSX JUISI CAaMOCTOSITEJIBHOTO pPEIICHUs, a
TaK)K€ TOATOTOBUTHCS K TECTUPOBAHMIO W K BBINOJHCHUIO W  3aIUTE
1ab0paToOpHON pabOTHI.

Tema 16. «MargutHoe noJjie B BEMIECTBE).
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CTyaeHT JOJDKEH TOATOTOBUTHCA K YCTHOMY ONPOCY M PEIINTh 3aJayw,
mpeajiaracMble Ha CEMHHAPCKUX 3aHATHSAX MJII CaMOCTOSATEIBHOTO PEIICHUS.
[ToArOoTOBUTHCS K BBIMOJHEHUIO 1a00PATOPHOM paOOTHI.

Tema 17. «OnexkTpomMarauTHas HHIYKIUSA».
CTyneHT JOJDKEH TMOATOTOBUTBCS K YCTHOMY OIPOCY W PEIIMTh 3aJayu,
IpeajlaraéMble Ha CEMHUHAPCKUX 3aHATHAX ISl CAMOCTOSITEIBHOTO PELIEHMS, a
TaK)K€ TOATOTOBUTHCA K KOHTPOJIBHOW pabOT€ W K BBHINOJHEHUIO W 3alluTe
1a60paToOpHOM pabOTHI.

Tema 18. «DneKTpOMarHuTHOE MOJIEY.
CTyAeHT OJKEH MOATOTOBUTHCS K YCTHOMY ONPOCY M PEUIUTh 3aauH,
npejaraeMble Ha CEMUHAPCKUX 3aHATUSIX JJISI CAMOCTOSITEIbHOTO PEIICHMS.
[ToArOTOBUTHCS K BBIMIOJHEHHIO JJA00paTOPHOI pabOTHI.
7. ®OH OLICHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLIECHUBAHNS PE3yJIbTATOB O0YUYEHUSI.

Meronuka mpenogaBaHus JIUCHMIUIMHBL «Du3uka» mpeaycMaTpuBacT
UCIOJIb30BaHUE PA3TUYHBIX (OpPM NPOBENECHUS TPYIIOBBIX M WHIUBUIYAJTbHBIX
ayIUTOPHBIX 3aHSATHM B COYETAHUUM C BHEAYIUTOPHOW pabOTONl C IeNbIo
dbopMUpOBaHUS U PA3BUTHA MPOPECCUOHAIBHBIX HABBIKOB CTYICHTOB.

1) UWznoxxeHwe  JEKIMOHHOTO  MaTepuajia Mo  psjay  pa3/elioB
conpoBoxaaercs npesentanusamu Microsoft Office Power Point, Bxirodaromumu
UCIIOJIb30BaHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXEM, MOJIEJIEH, BUPTYaJIbHbIX
AKCIIEPUMEHTOB.

2) B xome nekuuii mpoOBOASTCS JAEMOHCTPAIIMOHHBIE SKCIEPUMEHTHI C
UCITOJIb30BaHUEM IKCTICPUMEHTAILHON 0a3bl KadeIphl.

3) CryneHtbl BBINOJHSIOT JabopaTopHbie  paboOThl  (PU3NYECKOTO
npakTUKymMa B Jabopatopusix kKadenpsl «®Pusnkay. YdeOHbIE MaTepuUanbl IS
CaMOCTOSATEIHLHON pabOTHI MO MOATOTOBKE K JIOMYCKY M K 3allUTe JTaOOPATOPHBIX
paboT CTYIEHTHI MOTYT MOJTYy4YaTh JUCTAHIITMOHHO C caiiTa KadeIphl.

4) Tlpoepka pe3ylbTaTOB BHEAYAUTOPHOH  pabOTBI  CTYACHTOB
OCYIIECTBIISIETCS] C TIOMOIIBIO MPOBEJIEHUSI KOHTPOJIBHBIX padoT, OMpOca, 3allUThI
1abopaTopHBIX paboOT, a TaKKe MpruEMa FK3aMEHOB.

[Ipu nmpoBeneHun 3aHATUA MO AUCHMILUIMHE NpuMeHsierca cucrema CJO -
Ims.mospolytech.ru. Ha mmarpopme CJIO mno gucoUIuiiHE MOTYT OBITh
pa3MemIeHbl y4eOHbIE, METOAMYECKHE W HWHBIE MaTepHalbl, CIIOCOOCTBYIOIINE
OCBOCHHUIO TUCIUIUINHBI CTYJACHTAMHU.

[Tpu mpoBeneHNY 3aHATHI TAK)KE€ MOTYT OBITh pEaTN30BaHbI TAKUE (OPMBI
kak BeOuHapsl (Ha iathopme ZOOM, Webinar, Webex), oHnaiiH TecTupoBaHue,
MIPOMEKYTOUHAS aTTECTAIUS C TPUMEHEHUEM DJIEKTPOHHBIX CPEICTB.
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IIpoBepka  pe3ynbTaToB BHEAYAUTOPHOM paboThI CTYJIEHTOB
OCYUIECTBIISIETCS] C MOMOIIBIO MPOBEAECHUS TECTOB, KOHTPOJIbHBIX PalOOT, 3alUThI
1abopaTopHBIX pabOT MyTeM MNPUMEHEHHS, B TOM YHCIE 3JIEKTPOHHOM CHUCTEMBI
LMS.

JUiss  Bcex BHUAOB 3aHATHM  NPUMEHSIOTCA — cleaylolmue  U¢poBbIe
urctpymentel: Webinar, LMS; uudpossie Texnomoruu 10T (35eKTpoHHBIE TOCKH
U UHTEPAKTUBHBIE MPOEKTOPHI).

7.1.1. OueHO4YHBbIE CPeCTBA AJIsl TEKYIIEro KOHTPOJIsSI YCIIeBAeMOCTH,
NPOMEKYTOYHOM aTTeCTAMM M0 UTOTaM OCBOEHUSI JUCHUIIMHBI U Y4eOHO-
MeTOAuYeCcKoe o0ecreYyeHue CaMOCTOSITeJIbHOM padoThl CTYAEHTOB.

B mpouecce oOydeHHs] HCMONB3YIOTCS CIEAYIOIIME OICHOYHBIE (HOPMBI
CaMOCTOSITeJTbHON paOOThI CTYJACHTOB, OIEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TIPOMEKYTOUHBIX aTTeCTAIU:

Bo BTOpOM cemecTpe
— BBITOJTHEHUE M 3alUTa YETHIPEX Ja00paTOPHBIX pabOT MO0 MEXaHUKE;

— OJIaHKOBOE M /WJIM KOMITBIOTEPHOE TECTUPOBAHUE;
—dK3aMeH 1o paszmenam  «Mexanukay u  «MonekynapHas ~(u3MKa U
TEPMOUHAMUKA.

B TperbemM cemecTpe
— BBINOJTHEHHE M 3alUTa Ja00paTOPHOUN pabOThI MO AJIEKTPOMArHeTU3MY;

— OJJAaHKOBOE M /MJTM KOMITBIOTEPHOE TECTUPOBAHUE;
— 9K3aMEH T10 pazzenaM « IJICKTPOMArHeTH3M.

OOpa3npl 3aaHuii JAJIS TPOBENICHUS TEKYIIETO KOHTPOJISA: KOHTPOJBHBIX DPaboT,
BOIIPOCOB JIsl YCTHOTO OIPOCa, BOMPOCOB JJIsI DK3aMEHOB, a Tak)Ke OWIIETOB JIs
9K3aMEHOB NPUBEJICHBI B IIPUIIOKEHHUH 2.

7.1.2. ®oH]1 OLIEHOYHBIX CPEACTB /sl MPOBeIeHUsI MPOMEKYTOYHOM
aTTecTaluy o0y4Yaromuxcs Mo JUCUUILIHHE (MOIYJII0).

Ilepeyenb KOMMeTeHIUII ¢ yKa3aHHeM 3TanoB uX GopMHPOBaAHUA B Mpollecce
0CBOCHHUS 00pa30BaTEeJIbHOI MPOrPaMMBbI.

B pesynprare OCBOCHMS AMCHUIUIMHBI (MOAYJis) (OPMUPYIOTCA CIEAYIOIINE
KOMIETEHIUH:
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3HAHHUS,

METObI

MaTeMaTU4CCKOro aHajiv3a W MOACIUPOBAHUA B

npodecCHOHATBHOMN e TEIIHOCTH.

Kon B pesyabTaTe ocBOeHHs1 00pa3oBaTeJbLHONH NPOrpaMMbl 00y4arOLIUiicH
KOMIIeTeHIIUH J0JIKeH 00J1a1aTh
OIIK-1 CIOCOOHOCTBIO TPUMEHSTh E€CTECTBEHHOHAYYHbIE M OOIIEHH)KEHEPHBIC

B mporecce ocBoeHusi o0pazoBaTeabHOM MpPOrpaMMbl JaHHbIE KOMIIETEHIUH, B

TOM 4YHCIC HX OTACIBHBIE KOMIIOHCHTHI, (bOpMI/Ip}IIOTCH IIO2TAITHO B XOJC

OCBOCHMHA O6yanOH_[I/IMI/IC$[ JAUCHUITIINH (Mo;[yneﬁ), MNPaKTUK B COOTBCTCTBHH C

y4eOHBIM IJIAHOM U KaJeHAapHBIM rpadukoM ydeOHOro mpoiiecca.

7.1.3 Onucanue nokasareseid 1 KpUTEpreB OLlCHUBAHHUS KOMIIETeHLUI,

(GopMupyeMBIX 10 UTOraM OCBOEHHUSA TUCHHUILUIMHBI (MOIYJIf1), ONMUCAHME IIKAJ

OIlCHUBAHUSA

Iloxazarenem OLICHHUBAHUA KOMHCTGHIII/Iﬁ Ha Pa3IM4HbIX JTallaX HuX

q)OpMI/IpOBaHI/IH SABIIACTCA JOCTHKXCHUC O6y‘{aIOIIII/IMI/ICSI HJIaHI/IpyeMBIX
PEe3yJABTATOB O0YYECHHS 10 JUCIUTIINHE (MOIYIIIO).
Kpurtepum oneHuBaHusi
Iloxka3areanb
2 | 3 | 4 | 5

OIIK-1 cnocoOHOCTh NPUMEHSATH €CTeCTBEHHOHAYYHbIE U 001eMHKeHEPHbIe 3HAHUS,
METO/Ibl MATEMATHYECKOI0 AHAIN3Aa U MOJEJIMPOBAHUA B NIPOdecCHOHAIBLHOMI

AeATeJIbHOCTH.
3HATh: OO6yyaromuiics OO6yuaromuiics OO6yyaromuiics OO0yyaromuiics
OCHOBHBIC 3aKOHBI | IEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHPYET JEMOHCTPHPYET
U TIOHATHS GU3HUKU | TIOJTHOE HETIOJTHOE YaCTHYHOE HOJTHOE
OCHOBHBIC OTCYTCTBHE HIIH COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
¢dusnueckue HEJIOCTaTO4YHOe CIIe Ty IOIINX CIIe Ty IOIINX CIIe Ty IOIINX
METOIbI COOTBETCTBHE 3HAHWI: OCHOBHBIX | 3HAHH: OCHOBHBIX | 3HAHW: OCHOBHBIX
HCCIIEeI0BAHUS CIIeTYIOIINX 3aKOHOB U IOHATHH | 3aKOHOB 1 3aKOHOB U
3HAHWW: OCHOBHBIX | (DM3UKH, OCHOBHBIX | MOHATHNA (DM3UKH | TIOHATHH (QHU3UKU
3aKOHOB U ¢busrmyecKnx OCHOBHBIX OCHOBHBIX
MTOHATHIA (PU3UKH | METOJIOB (uznIecKuX (hu3HIECKUX
OCHOBHBIX WCCIIEIOBAHMSL. METOJIOB METOJIOB
¢bu3mIecKux HormyckatoTces UCCIIEIOBAHUS, HO | MCCIICIOBAHMUS,
METOJIOB 3HAYUTEIbHBIE JIOITYCKatOTCS CBOOOJTHO
UCCIIEI0BaHUS OIIMOKH, HE3HAYUTEIbHBIE | ONEpPHpYeT
HPOSIBIISIETCS OIIMOKH, NpUOOPETEHHBIMH
HEJJOCTaTOYHOCTh | HETOYHOCTH, 3HAHUSMH.
3HAHMH, 1O PATLY 3aTpyJHEHHS IPU
HOKa3aresnei, AQHAINTHYECKUX
oOydaromuiics orepanusx.
UCTIBITHIBACT
3HAYUTEIIbHBIC
3aTpyAHEHHS [IPpU
OTIEepPUPOBAHUH

3HAHUSIMU U IpU
UX MEPCHOCC Ha
HOBBIC CUTYallWH.
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yMeETh: OOyuaromuiics He | OOy4aromuics OO0yyarommutics OO0yyvaromuiics
MIPUMCHSITh yMEET UJIH B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
3HAHUA 10 (PU3HUKE | HEIOCTATOYHOU HETOJIHOE YaCTHUYHOE MIOJTHOE
K pELICHUIO CTCTIICHU yMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MPaKTHYECKUX MIPUMECHSTh W (S13% 01111704 CIIEYIOIINX CIIEeTYIOLINX
3ajad, 3HaHUS 110 QU3KKE | YMEHHU: YMEHUN: YMEHUI:
HCIIONIb30BATh K PEIICHUIO MPUMEHSTh 3HAHUS | IPUMEHATH MPUMEHSTh
MaTeEMATUYECKUI MPaKTUYECKUX 1o pusmke K 3HaHUA 10 (U3MKE | 3HAHMS 1O QU3MKE
anmnapar mpu 3ajad, PpeLIeHuI0 K peleHuIo K pEIICHUIO
BBIBOJIE UCIIOJIb30BATh MPAKTHYECKUX MPAKTHYECKUX MPAKTHYECKUX
(uzruecKux MaTeMaTU4eCKuil | 3aj1ad, 3a1ad, 3ajad,
3aKOHOB, amnmapar mnpu HCIIOJIB30BaTh HCIIOJIB30BaTh HCIIOJIH30BaTh
IUIAHUPOBATH U BBIBOJIE MaTeMaTU4eCKUil MaTeMaTU4eCKUil MaTeMaTU4eCKHUil
BBITIOJIHSATh (uzrueckux anmnapar npu anmnapar npu anmnapar npu
yuebHoe 3aKOHOB, BBIBOJIE BBIBOJIC BBIBOJIC
9KCIIEPUMEHTANIbH | TJIAHUPOBATh U (uznyeckux buznvecKux ¢duznIecKux
oeu BBITIOJIHSTh 3aKOHOB, 3aKOHOB, 3aKOHOB,
TEOPETHUYECKOE yaebHoe IJIAHUPOBAThH U IJIAHUPOBATH U IJIAHUPOBATh U
WCCIIeIOBaHNE 9KCIIEPUMEHTAIbH | BBIMIOJIHATH BBITIOJIHSTh BBIIOJIHSATh
(mzmueckux oeu yaebHOe yuebHOe yuebHOe
SIBJICHUH TEOPETHUYECKOE 9KCIIEPUMEHTAIBHO | SKCIIEPUMEHTAIbH | 9KCIIEPUMEHTAIbH
HCCIIeIOBaHNE € ¥ TEOPETUIECKOoe | 0€ U oen
(duzryecKux HCCIIeIOBaHNE TEOPETHYECKOE TEOPETHYECKOe
SABIICHUI (busnyecknx WCCIIeZIOBaHNE WCCIIeZIOBaHNE
SIBIICHUH. bu3nIecKux (u3nIeCKIX
Honyckarorcst SIBJIEHUWA. YMEHUSI | SIBJICHUM.
3HAUYHUTEIbLHbBIE OCBOEHEI, HO CB00OIHO
OIIMOKH, JIOTTYCKAIOTCSI omepupyer
MIPOSIBIISIETCS He3HAYHUTEIbHBIE MPHOOPETEHHBIMU
HEJIOCTaTOYHOCTh OIMOKH, YMEHHSIMH,
YMEHHMH, TIO PSAAY HETOYHOCTH, MIPUMEHSIET X B
MOKa3aTene, 3aTPYJHEHHS IPH | CHUTYaIHsIX
oOyJarormmiics AHATUTUYECKUX MOBBIIICHHON
WCIBITHIBACT oTieparusx, CIIOKHOCTH.
3HAYUTENHHBIC MepPEeHOCe YMEHHH
3aTpyTHEHUS TIPU Ha HOBEIE,
OTIepUPOBAHUH HECTaHJJAPTHHIC
YMEHHSIMH TIPH UX | CUTYaIluu.
TepeHoce Ha
HOBBIC CUTYAIIHH.
BJIA/IETh: OOyuaromuiics He | OOyJaromuics OO0yyaromuiics OO0yyaromuiics B
CUCTEMOit BIIAJICET WK B BIIQJICET CUCTEMON | YaCTUYHO BIIAJIEET | MOJHOM 0O0BeMe
TEOPETHUECKUX HEJ0CTaTOYHOM TEOPETHIECKUX CUCTEMO BIIQJICET CUCTEMOM
3HAHHUHN TI0 CTETIeHU BIaJieeT | 3HAHWU MO (PU3UKE, | TEOPETHUECKUX TEOPETUIECKUX
(huzmke, CUCTEMOM METOJI0JIOTHEN U 3HaHUH 1O 3HaHUH N0
METOJIONIOTUEH 1 TEOPETHUECKUX METOJAMH ¢dusnke, ¢usnke,
METOIAMH 3HAHWH TI0 (hmzmueckoro METOJIOJIOTHEH 1 METOJIOJIOTHEH 1
(mzmueckoro (huzuke, SKCIEPUMEHTA, METOJaMH METOIaMHU
JKCIIEPUMEHTA, METOJIONIOTHEH U HaBBIKAMH ¢uznyeckoro (u3nyecKoro
HaBBIKaMHU METOJIAMH penieHus JKCIEPUMEHTA, JKCIEPUMEHTA,
pelieHus (huzmueckoro KOHKPETHBIX 33]]a4 | HaBBIKAMH HaBBIKAMHU
KOHKPETHBIX 33/1a4 | 3KCIIEPUMEHTA, U3 pa3HBIX peleHus pelnieHus
13 pa3HbIX HaBBIKaMHU oOnacreil GU3NKH | KOHKPETHBIX 33724 | KOHKPETHBIX 3214
oOnacreit GU3NKKU | pereHus Ha YpPOBHE, U3 pa3HBIX W3 pa3HBIX
Ha ypOBHE, KOHKPETHBIX 33J1ad | COOTBETCTBYIOIIEM | oOnactelt ¢pu3uku | obnacteid Gu3mKu
COOTBETCTBYIOIIE | M3 Pa3HBIX TpeOOBaHMSIM Ha YPOBHE, Ha YPOBHE,
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M TpeOOBaHUAM obnacreid ¢pu3nku | oOmenpodeccuoHa | COOTBETCTBYIOLIE | COOTBETCTBYIOIIE
o0menpodeccuon | Ha ypoBHe, JIBHOM MOATOTOBKK | M TPEOOBaHUSIM M TpeOOBaHUAM
ITBHOM COOTBETCTBYIOIIEC | OakaiaBpa Imo obmenpodeccuon | oOmenpoheccuon
MOJITOTOBKH M TpeOOBaHUAM HaMpaBJICHHUIO B ATBHOU ATBHOM
OakanaBpa 1o oOrmienpodeccuon | HEMoJHOM 00beMe, | OJATOTOBKU MOJATOTOBKHU
HaIpPaBJICHUIO ITBHOM JIOTTYCKarOTCSI OakasaBpa o OakanaBpa 1o
IIOATrOTOBKH 3HAYUTCIIBHBIC HaITpaBJICHUIO, HaIlTpaBJICHUIO,
OakanaBpa 1o OIKOKH, HaBBIKM OCBOCHBI, | CBOOOJIHO
HaIlpaBJCHUIO IIPOABJIACTCA HO JOIYCKaroTCA IMPUMCHACT
HEAOCTAaTOYHOCTh HE3HAYUTCIbHBIC IMMOJTY4YCHHBIC
BJIaACHUA OIHI/I6KI/I, HaBbIKU B
HaBBbIKaMHU I10 pAOYy HCTOYHOCTH, CUTyalluiax
IIOKa3arTenei, 3aTPYNHEHHUS IPU | TIOBBILICHHON
OO6yuaromuiics AHATUTUYECKUX CIIOKHOCTH.
UCIIBITHIBACT ornepanussx,
3HAYUTEIIbHBIC IIEpEHOCe YMEHUHN
3aTpyAHEHHUS IIPU Ha HOBBIE,
IIPUMCEHCHUU HECTaHOApPTHBIC
HAaBBIKOB B HOBBIX CUTyaluu.
CUTyanusx.

7.2 HIkaapl ONEHMBAHUA Pe3yJbTATOB NMPOMEKYTOYHOM aTTECTAIMU WU HX
onHucaHue:

Dopma npomexncymouHoll ammecmauuu: 3a4em.

[TpomexyTouHasi arrectanusi oOydarommuxcs B ¢opme 3adéTa MPOBOJAUTCS
10 pe3ysbTaTaM BBIMOJHECHHUS BCEX BHUIOB y4eOHOM pabOThI, MPEIyCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JAaHHOW JUCHUIUIMHE (MOAYJIIO), TIPH ATOM YUYUTHIBAIOTCS
pe3yJIbTaThl TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH B TeueHHE cemecTpa. OrileHka
CTEMIEHU JTOCTHXKCHHUS OOYUYaIOIIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOyUCHUS I10
JTUCHUIUIMHE (MOIYJI0) MPOBOAUTCS IIperojaBaTeiaeM, BEAyIIUM 3aHSTHS 110
(Momyto) ITo
MPOMEKYTOYHON aTTeCTAllMU IO JUCHMIIIMHE (MOJIYJIIO) BBICTABJISETCS OICHKA

JUCHUITIINHC MCTOJOM BKCHepTHOﬁ OLICHKH. HTOoram

«3aYTCHO» WJIN «HE 3a4TCHOY.

K npomescymounou ammecmayuu 00onyckaromcs mMoabKO CHYOeHmbl,
8bINOJIHUBUIUE 6Ce  BUObL  YUeOHOU pabomvl, npedycMompeHHvle pabouyel
npozpammou no oucyuniure « Quzuxa» (YCHewHoO GbINOJIHUGWIUE U 3AUUMUSUILE

6ce 1abopamopmvie pabomot)

Mlxana
Onucanue
OLICHUBAHUSA
BreimonHeHnsl Bce BUIBI yueOHOW pabOTHI, MPEeIyCMOTPEHHBIC YUeOHBIM
3 miaaHoM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMN, YMEHHM, HAaBBIKOB
a4yTeHO o
MPUBEACHHBIM B TaOmWIaX TOKa3aTelel, OmNepupyer NpUoOpEeTCHHBIMU
3HaHUAMMU, yMeHI/ISIMI/I, HaBbIKaMH, HpI/IMeHHeT HX B CI/ITyaI_[I/IﬂX HOBBIHIGHHOﬁ
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CJIOJKHOCTH. HpI/I 9TOM MOTYT OBITh JONYIICHBI HE3HAYUTCIIbHBIC OH_II/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHHUA MPH AHAIIUTHYCCKUX OICpallUAX, IICPECHOCC 3HAHUI
nu YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLIC CUTyalluH.

He BpimonHeHn oauH uiau Oosee BUAOB yuyeOHON pabOThI, MPELyCMOTPEHHBIX
y4eOHbIM M1aHOM. CTYZEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBHUE 3HAHMUIA,
H YMEHHH, HaBBIKOB IPHUBEJIECHHBIM B TaOiMLIax IOKa3aTelel, JI0MyCKaloTCs
© SO s aumrenprbie OLIMOKH, MPOSABIIAETCS OTCYTCTBHE 3HAHUN, YMEHUH, HaBBIKOB
10 psily NOKa3aTesiel, CTYIEHT UCIIBIThIBAET 3HAUNTEIbHBIC 3aTPYyIHEHUS IIPU

OINCpHUPOBAHMU 3HAHUAMU U YMCHUAMMU IIPU UX IIEPEHOCC HA HOBBIC CUTYAllNH.

Dopma nPoOMeIHCYmMoUHOl Aammecmayuu: IK3AMeH.

[TpoMesxyTouHas arTecTalus 00yJarmuxcs B GopMe 3K3aMEeHA IMPOBOIUTCS
10 pe3yjbTaTaM BBITIOJHCHUS BCEX BHUJIOB YYeOHOW padOThI, MPETyCMOTPEHHBIX
y4eOHBIM IIJITAHOM IO JAHHOW JWCIMIUIMHE (MOJYJIIO), TPU 3TOM YUYHUTBHIBAIOTCS
pe3ynbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TeueHHe cemectpa. OreHka
CTCTICHU JIOCTIDKCHHS OOYYaIONUMHUCS IIAHUPYEMBIX PE3yIbTaTOB OOYYCHHS 10
JUCIUIUTHHE (MOJYJII0) TPOBOAMTCS TPEMOoJaBaTeIeM, BEAYIIUM 3aHATHS I10
IUCIHMIUINHE  (MOIYJI0)  METOJOM  JKCIepTHOW  omeHkd. [lo  wuroram
NPOMEXKYTOUYHOW aTTeCTAllMd 10 JWCIUILIAHE (MOJYJIO) BBICTABISCTCS OIICHKA
COTIIMIHOY, «XOPOIIIO», yIOBICTBOPUTEIHLHOY WIH «HEYIOBICTBOPUTEIHHOY.

K npomesxcymounoti ammecmayuu OONyCcKArOmMcs. MOAbKO CHYOeHMbl,
BbINONHUBWUE B8Ce BUObL  VUYEOHOU pabomvi, npedycMompeHHvle pabouell
npoepammoni no oucyuniuve «QDuzuxkay (YycnewHo Hanucaguiue KOHMPOIbHble
pabomul, GLINOTHUSWIUE U 3AWUMUBLLUE TADOPAMOPHbIe pabOMbl)

HlIxana ouenuganus Onucanue

Buinonnenvt 6ce 6uovt  yuebnoii pabomovl, npedycMompeHHbie
yuebnvim naanom. Cmyoenm OeMOHCmMpuUpyem CoOmeemcmeue
3HAHUL, YMEHUL, HABLIKOG NPUBCOCHHbIM 6 MAOIUYAX nokazameretl,
0 onepupyem npuoOPemeHHbIMU 3HAHUAMY, VMEHUSMU, HABLIKAMU,
IO NPUMEHSIem UX 6 CUMYayusix NOGblUeHHOU croxcHocmu. Ilpu smom
Mo2ym Oblmb OONYWeHbl He3HAUUMenbHble OWUOKU, HEemOYHOCMU,
3ampyOHeHusi NPU AHATUMUYECKUX ONnepayusix, nepeHoce 3HAHUll u

yMeHLllZ HAa Hoeble, HecmaHt)apmele cumyayuu.

Buvinonnenst 6ce  6udvi  yueOHou pabomsl, npedycMompeHHble
yuebnoim  naanom.  Cmydewm — OeMOHCmMpupyem  HenoHoe,
Xopouwio npaguibHoe  COOMEemcmeue  3HAHUL,  YMeHUll, HABLIKOB
npugedeHHbiM 8 madauyax nokazameinetl, o0 eciu npu 3Mom Ovliu
oonyweHul 2-3 HecywecmeeHHvle OUUOKU.

Buvinonnenst 6ce 6udvt  yueOHol pabomel, npedycMompeHHble
Voosenemeopumenvro | yueonvim nianom. CmyoeHm OeMOHCHMpUpyem cOOmeemcmeue

3HCIHMI/7, 6 KOmopom oceeuleHa OCHOBHAA, Haubonee 8aMNCHASL YACMb
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mamepuaia, Ho npu 3mom 00nyu;eHa 00HA 3HAYUMENbHAS OUUOKA
Uil Hemo4YHoCcm»s.

He evinonnen oodun uiu 6Oonee 6u008 yueOHou pabomui,
npedycMOmpeHHblX yueonvim nianom. CmyoeHm OemoHcmpupyem
HeNnoiHoe COOmeemcmeue 3HaHul, YMeHUll, HABbIKO8 NPUEEOeHHbIM
6 mabauyax noxazameneu, OONYCKAOMCS 3HA4umenbHvle OUUOKU,
Heyoosnemsopumenvro . .
NPOABNAEMC OMCYMCMEUe 3HAHUU, YMEHUl, HABbIKO8 NO pAOY
nokazameietl, cmyoenm ucnvimoigaem 3HauumenvHole
3ampyOHeHUs. npu ONepupoO8aHUU 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOBble CUMYAYUU.

7.3. OueHoYHbIE CPeACTBA

@DoH/ OIEHOYHBIX CPEJACTB TMPEACTABICH B MpPUIoKeHusix 1 m 2 k pabouei
nporpamme.
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[Ipunoxenue A.
CtpykTypa u conepx’aHue JUCHUIUIMHBI « PU3NKa»
10 HAMpPaBJIEHUIO MOATOTOBKU
O
[Ipodunb moaroToBKH

O

(OakamnaBp)
Ounas popma oOydeHUS
H Buabi yueoHoi
C | en padoThI,
Ho e | exa BKJII0Yast
e M | CaMoOCTOSITETbHYI0 ®opMbI aTTECTAIINH
pa Paszgen e padoTy CTY/1€HTOB,
c ce UT
Tem PY10€eMKOCTh B
T | Me yacax
cT
P ba | 1 |TUC | Jag | CPC|31P| T | P |K/P|YO|D | 3
KunemaTuka mocrynareJibHOro
JABUKEHHUS
[Ipenmer MexaHUKH, €€ pa3Iebl.
1 | Cucrema orcuéra. MarepuanpHas | 2 1 2 4
TOYKA. Tpaekropus, IyTh,
nepemenieHre. BekTopel ckopocTu u
ycKopeHusi.  TaHreHIManpHasT W




HOpMaJbHas COCTaBJISIIOIIAs
ycKkopeHus. AOCOMIOTHO TBEPAOE
TeNO. YTJIoBas CKOPOCTh M YTJIOBOE
YCKOPEHHE, UX CBSI3b C JIMHEWMHOMU
CKOPOCTBIO U YCKOPEHHUEM.
BrimoaHaeHne 1ab0paTopHOi pabOThI

Jlabopamopnas paboma 1.01
«M3MepeHne TIUIOTHOCTU TBEPAOTO
TeJa

Pemenue 3aga4 I10 TCMC:
«Kunematuka MMOCTYIIATCIIbHOTO
JABUOKCHUA»
I[I/IHaMHKa nmocrynareJibHOro
ABHKCHUSA

3akoH wuHepuuu. HMHepuuanbHbIe
cucTteMbl oTcuéra. Macca, uMITyJIbC,
cwia. Bropoit 3akoH HerorToHa.

YpaBHeHue JIBUKECHUSA
MaTepUaIbHOW TOYKH. TpeTuil 3aK0H
HproTona. 3aKkoH BCEMUPHOTO
TSTOTCHUS. IenTp Macc

MEXaHWYECKOM  CHUCTEMBI, 3aKOH
JIBUKCHUS I[IEHTPA MacCC.

Jlabopamopnas paboma 1.03

Penrenue 3a/1a4 o TEME:
«JluHamuka MOCTYNAaTEJIbHOTO
JIBYOKECHU S

PabGora u 3Heprus B
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moCTynaTreJIbHOM ABUKCHHU

[Tonstue CHJIOBOTO T1OJIAL.
DOneMeHTapHas paboTa U paboTa Ha
KOHECYHOM MIEPEMEIICHHH.

MomHocth. Kunetnueckas sHeprus
U 3aKOH €€ wu3MeHeHus. Teopema
Kénura. IloreHuIManbHBIE CHIIOBBIC
nojisi W TMOTEHIMaJIbHAsi DSHEpPrusl.
3aKkOH W3MEHEHHUS MNOTEHIHMAIbHOMI
sHepruu. MexaHuyeckass SHeprus u
3aKOH eé COXpaHCHUS.
KoHcepBaTuBHBIE CHCTEMBI.

3awuma nabopamopmuwix pabom 1.01

8 ul.03.
Pemenne 3amau o reme: «Pabora u
g | 2HEPrHUs B MIOCTYNATENLHOM
JIBYDKCHUM
KunemaTuka Hu ANHAMHKA
BPaIATEJIbHOT0 IBHKEHUSA
MomeHT uHepuuu Teina. MOMEHT
CHUIBL. MomeHT MMITyJIbCa
10 MaTEpUATBHOW  TOYKH, MOMEHT

UMITyJibCa  Tena OTHOCHUTEJIBHO
HEMOJABMXKHOM  OCH.  YpaBHEHHE
MOMEHTOB. (OCHOBHO€ YypaBHEHHE
TUHAMUKHA BpAIIaTEILHOTO
npuxeHus. Teopema Illrtelinepa.
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Kunernueckas JHEprus
BpAlAIOLIETOCd  TBEPAOrO  TeJa.
3aKkoH COXpaHEHUS MOMEHTA
MMITYJIbCA.

11

Jlabopamopnas paboma 1.04

12

Pemenue 3aa4 I10 TCMC:
«Kunematnka )51 JUHaMHKa
BpalIaTCIIbHOT'O ABUKCHUA

13

Mexannuyeckue KoJieOaHusl U
BOJIHBI

[apMonunyeckue KkojebaHusi u
ux xapaktepuctuku. CBoOOAHBIE
3aTyXarollne KosieOaHus
OCIUJIATOPA. BriHyXeHHbBIE
koneOanus. Peszonanc. Croxenwue
KoJjieOaHui. BekTopHbIE TUarpaMMel.
Bounsl. YpaBHeHue BOJIHBI.
XapakTepUCTUKHU BOJIH.

9-10

14

3awuma nabopamopHoii  pabomoi

1.04

10

15

Pemenue 3agau mo reme:
«Mexaanyeckue KoJeOanusd u
BOJIHBD)

11

16

Mouaekyasipuas ¢puzuka. Mogenb
MJ1€aJIbHOTO rasa. OcHoBHOE
ypaBHenne MKT wmpeanbHOro rasa.

11
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YpaBHEHHUE COCTOSHUSA HCAIBHOIO
raza. llowatue o Temmeparype.
Uucno creneHe cBOOOABI MOJICKYII.
3aKkoH PaBHOMEPHOIO
pacnpeneneHus SHEpPrUuu o
cTerneHsM cBoOojbl. PacrmipenenceHue
Makcgenna. Pacnipenenenue
Bonbimana. Cpennee YUCJIIO
CTOJIKHOBEHUM MoJsiekys. CpenaHss
JUTMHA CBOOOJIHOTO Mpobera.

17

Jlabopamopnas paboma 1.18
«Onpedenenue ko3pduyuenma
Ilyaccona memooom
aouabamuyecko2o paculuperusiy

12

18

Pewenue 3a0au no meme
«Monexynapnas guzuxay

13

19

Tepmoannamuka. IlepBoe Hauano
TEPMOJANHAMUKHU. BuyTtpeHnHsis
JHEPIUs. TermmoeMKoCTb.
OrpaHn4eHHOCTh KJIACCHYECKOMN
TEOpUU  TEIUIOEMKOCTH.  Brtopoe
Hayajao TepMoauHaMuku. Kpyrosbie
nporecchl  (IuKkibl).  TersoBbie
JBUTATEITN u XOJIOANIIbHBIE
mamnHbl. [ukn Kapuo u ero KII/I.

13

20

Jlabopamopnas ~ paboma 1.19
«H3menenue 3Hmponuu UdeaibHo20

14

24



2asa npu usonpoyeccaxy

21

Pewenue  3a0au  no - meme:
«Tepmoounamuxay.

15

22

O6patumblie " HeoOpaTUMbIe
IIPOLIECCHI. IIpuBenennoe
KOJIMYECTBO TEIUIOTHL. DHTPONMUSI.
SIBneHus nepenoca.

16

23

3awuma nabopamopnuix pabom 1.18
ul.l9.

17

24

Pewenue 3aoau.
Koumponvuas paboma.

18

25

HToro no 2 cemectpy:

18

18

18

54

26

DJIeKTPOCTATHKA

ONEeKTpUYECKUd 3apsl U €ro
cBoiictBa. 3akoH Kynona. IlonsaTtue
¢uznueckoro nossi. Hanpssk€HHOCTH
Kak CuJI0Bast XapaKTEepUCTUKA
3JeKTpuUeckoro nons. [IpuHumn
CyHEepIIO3ULUHU ANEKTPUUYECKUX
oJen B NIPUMEHEHUU K
Hanpspk€HHOcTH.  [lome  gumons.
CuiioBble JIMHUM  HAOpsHKEHHOCTHU
anekTpoctatuyeckoro nons. [lotox
BEKTOpa HanpspKEHHOCTH. Teopema
Octporpanckoro-I'aycca (OI') B

BakyyMe. [Ipumenenue reopemsr OI

25



IS pacuéra HaIPsKEHHOCTH
pacnpene€HHbIX HCTOYHUKOB.

27

JlabopamopHnas ~ paboma 2.02
«Onpeoenenue emKocmu
KOHOeHcamopa oanucmuyecKum
Memooom»

28

Pemenue 3anay no teme:
«DNeKTpocTaTuKay, 4.1

29

IToTeHUAT 3JIEKTPOCTATHYECKOTO
moJIsi

Pabora siekTpocTaTUYECKUX CHIJI Ha
nepeMenieHu MpoOHOro  3apsja.
[ToreHuman Kak JHEpreTUyYecKas
XapaKTEPUCTHUKA
ajeKTpocTaTudeckoro mois. CBs3b
MEXY HAIPSKEHHOCTHIO 151
MOTEHIIUAJIOM. [TpuHIMT
CYIEPHO3UIUMN BJIECKTPOCTATUUECCKUX
MOJIeW B TPUMEHEHUH K MMOTEHIHATY.
Hanpsixkenne. OHepruss  CHUCTEMBbI
3apsiJIOB.

30

3awuma nabopamopnoii  pabomuwl
2.02.

31

Pemienue 3a7a4 o TeMe:
«DIEKTPOCTATHKAY, Y2

32

I[I/IZ)JICKTPI/IKI/I H MNPOBOAHHKH B
IJICKTPOCTATHKCE

26



JuanekTpuyeckas cpena.
ITonspusanus. Jndnexrpuyeckas
BOCIIpUUMYHBOCTh. Teopema OI' B
JOUDJIEKTPUKE. JusnexkTpuueckas
MPOHULIAEMOCTb. DneKTpudecKoe
cmenienue (uHaykuus). [lonstue
AJIEKTPOCTATUYECKOTO POBOJAHMKA.
Pacnpenenenune 3apspa 1o ero

MTOBEPXHOCTH. DnekTpuueckas
€MKOCTh YeJIMHEHHOTO MPOBOIHUKA.
B3anmHuas EMKOCTD JIBYX
IIPOBOJTHUKOB. Konnencatopsl.

3H€pFI/I}I QJICKTPHUYICCKOI'O ITOJIA.

33

Jlabopamopnas paboma 3.05
«H3yuenue mocmosoi cxemoly

34

Pemenue 3aJ1aq 10 TEME:
«I1OCTOSITHHBIN SJIEKTPUYECKUN TOKY,
y.1

35

3aKOHBI MOCTOAHHOIO TOKA
Bektop mioTHOCTM — TOKA.

Cuma Toka. 3akoH Oma B
muddepennmansHoit hopme. 3aKoH
OmMa B wuHTerpanpHON  (dopme.
ComnpoTuBieHrue  ydacTka  IIEMu.
Onekrtpoaswxkymas cuna  (DC)
yuyactka. 3akoH Jlxoynsa-JleHna B
WHTETPAIIBHOMN 51 B

27



g depeHumanbHON bopmax.
PazserBnénnpie nemu. IlpaBuna
Kupxroda.

36

3awuma nabopamopnoti  pabomuvl
2.05.

37

Pemenue 3aj1a4 o TEME:
«I1OCTOSITHHBIN SJIEKTPUYECKUN TOK,
q.2

38

Marserusm

MarauTHoe 1noJie ¥ €ro BOo3/eCTBUE
Ha JABWXKymMecs 3apsasl. Cuia
JlopeHnia. MarautHas UWHIYKUHS.
Cuna Amnepa. MarHuTHbIE MOMEHT
Y BO3JEHCTBUE HA HErO MarHUTHOTO
nons. 3akoH buo-Caapa-Jlamnaca.
MaruutHeiii TIOTOK. PaboTta cuisl
Amnepa. 3aKkoH IIOJHOTO  TOKa.
Hanpssk€HHOCTP MAarHUTHOTO TOJIS.
MaruutHass BOCHPUUMYHUBOCTH U
MarHuTHas MIPOHULIAEMOCTb.
JluneiiHple MarHeTuku (auUa- U
MapaMarHeTUKU) W HEJIMHEHHBIN
MAarHeTUKHU (beppoMarueTuxn).
ITetns rucrepesuca. JKécrtkue wu
MSITKHE MarHEeTUKHU.

9-10

39

Jlabopamopnasa  paboma 2.02
«H3mepenue cunvl, Oeticmayroujell
HA  NPOBOOHUK C  MOKOM 8

10

28



MACHUMHOM NoJie).

Pemenue 3ajga4 no TEME:

40 «Marnetusm» 4.1. 1
DJIEKTPOMATHUTHAS WHIYKIIUSI
3akon Papaznes u npasuio JleHna.

41 BuxpeBoe  aneKTpUYECKOEe  IOJIC. 19
CaMOMHIYKITHSI. [lepexonnbie
IPOIIECCHl B 3JICKTPUUYCCKOHN IICTIH.

DHeprusi MAarHUTHOTO TIOJIS.
3awuma nabopamophoii  pabomuwl

42 12
2.02
Pemenne 3a/1a4 1o TeME:

43 13
«MaraeTuszmy» 4.2
Ypasuenuss Makcsesia
JuddepennmanbHbie OTIePATOPHI
TEOPUH TIOJISL. HHTerpanbHbIC
TeopemMbl Teopun Tmois: [aycca u

44 Crokca. IToTeH1ManbHbIC U 14
BHUXPEBBIC BEKTOPHBIC TIOJISL.
CBejieHHE HHTETPATBHBIX YPaBHCHUI
3JIEKTpOMarHeTu3Ma K
muddepeHnuaTbHbIM  YPaBHEHUSM
Makcgesuta. TOk cMeneHusl.

Jlabopamopnas ~ paboma 2.04

45 | «M3yyenue noeedenus pamxu  c 14
MOKOM 8 MA2HUMHOM NOJley
Pemenne 3ama4 no reme:

46 15

«DNMEKTPOMArHuTHasE UHAYKLIHS.

29



47

JJIEKTPOMATHUTHBIE KOJIe0aHUs

I"apmoHMUECKrE 3JIEKTPOMArHUTHBIE
koneOanus. KonebarenbHblil KOHTYP.
®opmysia ToMcoHa. BbIHYXIEHHBIE
AIEKTPOMArHUTHBIE KOJIeOaHusl.
IlepeMEeHHBIN DJIEKTPUYECKUN TOK.
AKTHBHOE CONPOTHUBIICHHUE,
UHIYKTUBHOCTb, €MKOCTh B ILIENHU
IepeMeHHoro  Toka. lMmmnenaHc.
JleHlcTByOIIME 3HAYECHUSI CUJIBI TOKA
U HanpspkeHus. MOIIHOCTh B LENH

IMEPEMCHHOI'O TOKA.

16

48

3awuma nabopamopHoli  pabomwi

2.04

17

49

Pemenue 3aJ1aq 10 TEME:
«INEKTPOMarHuTHHIE KOJeOaHUs»
KontponbHas pabora.

18

50

Hroro no 3 cemectpy:

18

18

18

54

o1

Hroro:

36

36

36

108

3aBenyromuii kKageapoit «Duzmkar

/.M.Ctpexkanuna/

30
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AHHOTaLMA NPOrPpaMMbl JTUCHUHIVIMHBI: «PHU3HUKa»
NJis1 HanpaBjeHust noaroroBku 15.03.03 «IIpukiaaHas MeXaHUKa»,
npopuiasb: «lIporpammupoBanre uW HUPPOBBIE TEXHOJOrMM B [JAUHAMHKE U
NPOYHOCTI

1. Hesnu, 3aga4u ¥ NVIAHMPYeMble pe3yJbTaThbl 00y4eHH M0 JUCHHUIJINHE.

K ocHOBHBIM HeJIIM OCBOEHUS JUCHUIUTMHBI « DU3HKa) CIEyeT OTHECTH:

— @opMHpOBaHUE HAYYHOIO MHMPOBO33PEHHUSI M COBPEMEHHOIO (PU3UYECKOTO
MBIILJICHUS;

— mnpuoOpeTeHHe MPaKTUYECKUX HABBIKOB, HEOOXOMMMBIX JUIsl W3Y4YEHUS
€CTECTBEHHOHAYYHBIX, 001IENTPOPECCUOHANIBHBIX U CIIEHUATbHBIX JUCIUTUIIH

K ocHOBHBIM 3a1a4aM OCBOCHUS AUCHUIUIMHBI «DU3UKa» Cle1yeT OTHECTH:

— W3yuenue oOmeir Qusukn B 00BEME, COOTBETCTBYIOUIEM KBaIU(PUKAIUN
CHenHaInucTa

B pesynbrare OCBOEHUS IUCHUUILTUHBI (MOIyJsi) y oOydamomuxcs (HOpMHUPYIOTCS
CJIEIYIOUIME KOMIETCHIIMM W JOJDKHBI OBITh JIOCTUTHYTHI CJEAYIOIIUE Pe3yJIbTaThl
oOy4eHHsl Kak dTarn (OPMHUPOBAHUS COOTBETCTBYIOIIMX KOMITETECHIIHIA:

B pe3yabTare
OCBOCHUA
Kon o0pa3oBaTe/IbHOM IlepedyeHb NIAHUPYEMBbIX Pe3yJbTATOB
KOMIIeTeHIIM U NPOrpamMMbl 00y4YeHHus M0 JUCUMILINHE
00yYarOIIHiics OJIAKEH
00J121aTH
OIIK-1 YMEHHUE UCIOJIb30BaTh 3HATh:
OCHOBHBIC€ 3aKOHBI ® (OCHOBHBIC 3aKOHBI U ITIOHATUS (I)I/IBI/IKI/I
C€CTCCTBCHHOHAYYHBIX ® (OCHOBHBIC (I)I/I3I/I‘IGCKI/IG MCTOAbI
JUCHMILINH B HCCIICIOBAHUS
npodeccuoHaIbHOM YMeTh:
ACATCIIbHOCTH, ® TIPUMCHATH (I)I/I3I/I‘IGCKI/IG 3HAHHUA K pCHICHHUIO
HpI/IMeHHTB METOIbI MPAKTUYCCKUX 3a4a4
MaTEMATHUYECKOT O ® JCII0JB30BAaTh MAaTEMaTUYCCKUHU armapar
aHAIN3a U TIPH BBIBOJIE (PU3UYECKUX 3aKOHOB
MOJCIIMPOBaHU, ® [UIAHUPOBATh U BHIMOJHATH yUeOHOE
TEOPETHYECKOTO U SKCIEPUMEHTANBHOE H TEOPETHIECKOE
IKCIIEPUMEHTAILHOTO HUCCIICA0OBAHHUEC (I)I/I3I/I‘-ICCKI/IX SABJICHUHN
Hcciaea0BaHus BAALETR: . 5
® CHCTEMOM TCOPETHUYCCKHUX 3HAHHUM IO
¢duznke
° MGTOI[OHOFHCﬁ 1 METOJaMU (I)I/I3I/I‘-ICCKOF0
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JKCIEpUMEHTA

® HaBBIKAMH pPELICHHs KOHKPETHBIX 33124 U3
pasHbIX o0nacTell GU3UKHU HA YPOBHE,
COOTBETCTBYIOLIEM TPeOOBaHUIM
o0mienpodecCuoHaTBLHOM MOATOTOBKU
OakanaBpa

2. MecTO IMCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpamMMbl.

HNucuumnuaa «®uszuka» oTHocuTcs K OazoBomy 1wmkiay (Bl) ocHoBHOI
obOpazoBatenbHO# porpammsl (OIT).

«Du3nKka» B3aUMOCBSI3aHA JIOTUYECKM U COJAEPXKATEIbHO-METOAUYECKH  CO
caenyromumu auciumaraamu Ol

Mooyns «Mamemamuueckue u ecmecmeeHHO-HAYYHbIE OUCYUNTUHBLY.
— Jluneiinas anrebpa;
— MaTreMaTH4eCKUM aHaInu3.

3.00béM IMCHUNIMHBI M BBl Y4eOHO# padoThl

Buna yueoHoi padoThI Bcero yacosn CemecTtp
OO011ast TPy 10€eMKOCTh 216 (6 3.e.) 2,3
AyAUTOpPHbBIE 3aHATHS 108 54,54
(Bcero)
B ToM uncie
JeKIUH 36 18,18
IIpakTHyeckue 36 18,18
3aHATHSA
JlabopaTopHble 36 18,18
3aHATHSA
CamMocTosiTeJIbHANA 108 54, 54
pabora
KypcoBasi padora HeT
KypcoBoii npoekt HeT
Bua npome:kyTouHOM 3auéT, Ix3amMeH
aTTrecTauuu
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IIpunoxenue 1 k
paboueii mporpamme

MMHUCTEPCTBO HAYKY Y BBICIIIET'O OBPA30BAHIS POCCUIMCKOM OEJIEPALIN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJEHUE BbICILIEI'O OBPA30OBAHUA

«MOCKOBCKHUI MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHNH MMOJUTEX)

HanpaBnenne noaAroToBKu:
«»

OII (npoduinb):
«»”

®dopma oOyueHus: ouHas

Bun npodeccuonansHoii aestensHoctu: (B coorBerctBrun ¢ ®I'OC BO)

Kadenpa «Duznkay

®OHJA OHEHOYHbLIX CPEACTB

IO JUCIHHUIIVIMHE
«Dusukay

Cocrag: 1. [TacriopT ¢oHIa OIIEHOYHBIX CPEICTB

II. Onucanue oleHOYHBIX CPEJICTB:

1. KOMIUIEKTBI KOHTPOJIBHBIX padoT (K/P)

2. BOTIPOCHI IO TeMaM JUCHHUIUTHHBI K ycTHOMY ompocy (YO)

3. TemMbl 1a00paTOPHBIX PadOT U MPUMEPHBIE BOMPOCH! AJisi uX 3amuThl (3JIP)
4. obpazern 6uneTa JUIs SK3aMeHa, BOIIPOCHI IS MOATOTOBKH K 3a4€Ty (3)

5. o0paszery OumeTa it 9K3aMeHa, BOIIPOCHI 7Sl IOJATOTOBKH K dK3aMeny ()

CocTaBuTean:

JIOLIEHT, K.(.-M.H. Bonkosa JI.B.

Mocksa, 2023 rog



ITACHTIOPT ®OHJAA OINEHOYHbBIX CPE/ICTB
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Tabnuma 1

duszuka

dI'oC BO « »

B nporiecce ocBoeHUsT JaHHOW TUCHUTIIMHBI CTYACHT (OPMHUPYET M IEMOHCTPUPYET CleAyIonre o0enpodeccuoHajibHble KOMIETEHIIUN:

KOMMNETEHLIUA
UH- | ®OPMYJIUPOB
IEK |-KA

C

IlepeyeHb KOMIIOHEHTOB

TexHnoJjiorus
¢popmupoBan
s
KOMIIETEHIIH

()

7

®opm
a

OIIEHO
YHOT'0
cpenc
TBa**

Crenenu ypoBHel 0CBOEHUS
KOMIIeTeHIH
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OIIK CII0COOHOCTh 3HaTh: JIEKIU, YO ba3oBblii ypoBeHb:
-1 MPUMCHSTh OCHOBHBIC 3aKOHBI M TIOHATUSA QUBHKUA U CaMOCTOATENb 3JIP, BOCIPOU3BOJICTBO
CCTECTBCHHOHAYYH OCHOBHBIC (PM3UYECKHE METO/IbI HCCIICIOBAHUSI. Has pabora, KP, T0JTy4eHHbIX 3HAHUI B X0JI€
Hg u YMmeThb: CCMUHAPCKUC 3, TEKYIIEro KOHTPOJIA U
;)H:}I;II/ZDKeHif:FIZ:ZH IIPUMCHATH 3HAHUA 110 (1)I/I?,I/IK€ K pCIICHUTIO 3aHATHS, 2 HPOMCKYTOHH?fI aTTeCcTaluu
MATEMATHIECKOTO MPAKTUICCKUX 33)]21‘{, HCIIOJIB30BaTh BBITIOJTHCHHUEC IToBbILLIEHHBIN YPOBEHb:
AHAI3A " MaTeMaTHYEeCKUH amnmapaT Mpu BHIBOJIE 1abopaTOpPHBI VMeHue HeCTaHIapTHO
MOJICTHPOBAHHS B (bM3UYECKUX 3aKOHOB, IIJITAHUPOBATH U BBHITIOJIHATH X paboT OTBEYATh HA IOCTABICHHBIE
IPO(ECCHOHANBHON y4eOHOE IKCIIEPUMEHTATBFHOE i TEOPETHIECKOE BOIPOCHI
JIeATETBHOCTH nccaeaoBaHue GU3NIECKUX SIBICHUM.
Baaners:
CUCTEMON TEOpPETHUUECKUX 3HaHUN 1o (uU3MKe,
METONOJIOTHE W MeToJAaMH  (U3UYECKOTO
SKCIIEPUMEHTA, HABbIKAMU PEIICHUS KOHKPETHBIX
3a/1a4 M3 pa3HBIX o0nactel (Gu3uku Ha YpOBHE,
COOTBETCTBYIOILLIEM TpeOOBaHUSIM
obmenpodecCHOHAIbHON MOJATOTOBKHM OakayiaBpa
110 HaIPaBJICHUIO
* CokparieHus bopm OLICHOYHBIX CPEACTB CM. B MPUIIOKEHUN 2 K PIL




OIIMCAHME OHEHOYHBIX CPEACTB
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IIpunoxenue 2
K paboueii mporpamme

Hepe'{em, OLCHOYHBIX CPEACTB IO JUCHUIIJINHE «Puzukar»

HaumenoBa
No Hue [IpencraBnenue
0 orenouOr Kpatkast xapakTeprcTUKa OIeHOYHOTO OLICHOYHOTO
C cpeacrea cpeacrsa B POC
0 CpescTBa
Kontponbaast | CpeAcTBO  NpPOBEpPKM  YMEHUH  NPUMEHSThH Kommirekr
1 pabora MOJyYeHHbIE 3HAHUA JUIsl  pEelIeHus  3aj1ad KOHTPOJIBHBIX 3a/IaHUuN
(K/P) OTIPEICTICHHOTO TUTIA TI0 TEME UJTH pa3/ieny 0 BapuaHTam
CpencTtBo  KOHTpOJS, OPraHW30BaHHOE  Kak
crienuanpHas Oecea rme1arornyeckoro paboTHUKA Bompoch! 1o
VYerHbIl 0npoc | ¢ 00ydYaromUMCHsi Ha TEMBI, CBSI3aHHBIE C
2 N . TeMam/paszenam
(YO) M3y4aeMoM JMCLUUIUIMHOM, U pPACCUYUTAHHOE Ha
. JTACTTUTUTHHBI
BBIICHEHHE 00beMa 3HaHHWK O0OydJaromierocs Io
OTIpeZIETICHHOMY pa3Jiely, TeMe, TpodiIeMe | T.11.
JamuTa CpencTBo MPOBEPKM YMEHHA M HABBIKOB IO
naGopaTopHoil HCIOJI30BAHUIO JTAOOPATOPHOTro 000PYAOBaHUS U [IpumepHBbIe BOMTPOCHI
3 AGOTLL U3MEPUTEITBHBIX prOOPOB, o0paboTke JUTS 3aLUTHI
p3JIP SKCMEPUMEHTAJIbHBIX JIAaHHBIX M UX CPAaBHEHUIO C n1abopaTopHbIX paboT
(3JIP) TEOPETUUYECKUMH pacueTaMu
CpenctBo MIPOBEICHUS MPOMEKYTOYHOM
pea pOBCA p y Bonpocer pis
aTTecTallid MO pe3yibTaTaM BBINOJHEHHUS BCEX ,
3ayer . MOJATOTOBKHU K 3auéTy,
4 BUJOB Y4eOHOIl paboThl B TEUEHUU CEMECTpa C
3) HPUMEPHI 3a4€THBIX
IPOCTaBICHUEM OLEHKH «3aYTCHO» WIH «HE
ouneToB
3aUTEHO»
CpenctBo POBECHUS MIPOMEXKYTOYHOMN Bonpock! s
aTTECTAllMH 110 PE3YNbTATAM BbIIONHEHNS BCEX [OAFOTOBKH K
Ox3ameH BUJOB Y4eOHOIl pabOThl B TEUEHHUHU CEMEeCTpa C
5 9K3aMEHY, IPUMEpPbI
(€)] MPOCTABICHUEM OLIEHKH «OTJIIMYHOY», «XOPOILIOY,
AK3aMEHAIMOHHBIX
«YIOBIETBOPUTEITHHO W
OouneToB

«HCYOOBJICTBOPUTCIILHO»
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MUWHUCTEPCTBO HAYKU U BBICILIET'O OBPA30BAHMS POCCUNCKOM OENEPALINN
®denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIIETO 00pa30BaHMs
MocKOoBCKUil OJIMTEXHUYECKUIM YHUBEPCUTET

HanpaBnenne noaroToBKu:

«»
OII (mpoduns):
«»

Kadenpa dusnka

(HauMeHOBaHue Kadeapbl)

KomiuiekT 3aaHuid 111 KOHTPOJILHOM PadoThI

o mucrumnHe «Pu3uKay

(HauMEHOBaHME TUCLMUIUINHbI)

@0pMCZ mexKyuieco KOHmpOJiAa, npoeepArouasil cnenenb OC60EHUA KOMnenmeryuu
OIlIK-1

Tema ... Kunemamuka nocmynamesibHo20 osudiceHUs

BAPHUAHT 1
KOHTPOJIBHAX PABOTA Nel: KHHEMATHUKA
JIByMEpHOE IBIKEHHUE TeJla ONUCBHIBACTCS CIECAYIOIIUMH 3aKOHAMH JBWKCHUS:

x(t)=13-97t+26,5t*. y(t)=7,5-6t —17t°

X,y AaHbl B MeTpax, t — B CEKYHIaX.

Omnpenenure B MOMEHT BpeMeHu t=11 c: 1) koopauHaThl Tena; 2) MPOSKIUHU CKOPOCTH Tena; 3)
MPOEKIIMU yCKOpeHUs; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMalbHOE YCKOpeHue; 6) paauyc
KPUBU3HBI TPACKTOPUH

BAPUAHT 2
KOHTPOJIbHAX PABOTA Nel: KHUHEMATHUKA
JIByMepHOE IBIKEHUE TeJla ONIUCBHIBAETCS CIIEIYIOIUMH 3aKOHAMH JIBUKCHUSA:

x(t)=1-143t +0,4t*. y(t)=23+17t+0,5t°

X,y aHbl B MeTpax, t — B CEKYHax.

Omnpenenure B MOMEHT BpeMeHH t=5 c¢: 1) koopanHaThl Tena; 2) MPOEKIIMH CKOPOCTU Tena; 3)
MPOEKIIMKM yCKOpeHUs; 4) KacaTeIbHOE YCKOpPEHHE; 5) HOpMaibHOE YCKOpeHHe; 6) pamuyc
KPUBU3HBI TPACKTOPUH

BAPHUAHT 3
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMepHO€E IBUKEHHE TeJla ONMCBIBACTCS CIEAYIOIMIMMU 3aKOHAMU JIBUKEHUS:

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

X,y oaHbl B MeTpax, {t — B CEeKYHZaAX.
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Ompenenure B MOMEHT BpeMeHu t=34 c: 1) koopauHaThl Tela; 2) NPOEKIUU CKOPOCTH Tena; 3)
MPOCKIIMU YCKOpeHHs; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMallbHOE YCKOpeHue; 6) paauyc
KPUBU3HBI TPACKTOPUH

BAPUAHT 4
KOHTPOJIbHAA PABOTA Nel: KUHEMATUKA
JIByMepHO€E IBUJKEHHE TEJIa ONMCBIBACTCS CIECAYIOLUIMMU 3aKOHAMU JIBUKCHMUS:

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

X,y AaHbl B MeTpax, { — B CEKYHZIaAX.

Omnpenenure B MoMeHT BpeMeHu t=10 c: 1) koopauHaThl Tena; 2) MPOSKIIUA CKOPOCTH Tena; 3)
MPOCKIIMU YCKOpEHHs; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMallbHOE YCKOpeHue; 6) paauyc
KPUBH3HBI TPACKTOPHH

Tema ... ﬂuuamuka nocmynameéilibH020 O0BUIICCHUA.

Bapmuanr 1

3a kakoe BpeMs t COCKOIB3HET C HAKIIOHHOW TUIOCKOCTH JUTHHOW S ¢ YIJIOM HaKJIOHA ff TEJO, CIIn
OHO JIBUKETCSI paBHOMEPHO 110 HAKIIOHHOH TIIIOCKOCTH C YIJIOM HakiioHa o? HavampHast
CKOpOCTb T€Jla paBHa HYJIIO.

Bapuant 2

Ha nenonBmkHBI m1ap HajeTaeT co CKOpocThio Vo miap, Macca KOTOPOro B n pa3 O0JbIlle MacChl
HEMOJIBMKHOTO mapa. Hailgure cooTHOIIEHNE CKOPOCTEN IIapOB MOCJIE YIPYTroro HEeHTPATbHOTO
yaapa kK ckopoctu Vo.

BapuanTt 3

Jlensinast ropka cocTaBieT ¢ ropu3zoHToM yroi o = 10°. Ilo Hel myckaloT BBEpX KaMEHb,
KOTOPBIM MOJHSABIINCH HA HEKOTOPYIO BBICOTY, COCKaJIb3bIBAET MO TOMY k€ IMyTH BHU3. Kakos
KOA(pGUIIMEHT TPEHUs 4, €CIIU BpeMsl CIycka B N = 2 pasa Oosiblie BpeMEeHU moibEma?

Bapuanr 4

K HuTH nozBemena rups. Eciy HOAHMMATh 3Ty THPIO C YCKOPEHHEM a1 = 2 M/c%, TO HaTsKeHHe
HUTU OyJeT BJABOE MEHbBIIE TOr0 HANPSIKEHHs, NMPH KOTOPOM HUTH paspeiBaerca. C KakuMm
YCKOPEHUEM @2 HaJI0 OJHUMATh 3Ty TUPIO, YTOOBI HUTH Pa30pBajach.

Tema ...Paboma u 3nepeus 6 nocmynameibHom 08UIHCEHUU
Bapuanr 1

Omnpenennre MrHOBEHHYIO MOILIHOCTb, Pa3BUBAEMYIO CHIION F=2j+3K (H), xotopas

JieficTBYeT Ha MaTepHaIbHYIO TOUKY, IBHKYIIYIOCA CO CKOpocThio U =151 -4} (m/c).

Bapmuanr 2

JIBa rpy3a, Macchl KOTOPBIX OTHOCATCS Kak 1:4, COEQUMHEHBI CKAaTOW NMPYKUHOM M JieXkaT Ha
TOPU30HTAIIBHOM IOBEPXHOCTH cToja. [Ipy pacnpsiMileHHH NpY:KMHBI TPy3 MEHbBIIEH Macchl
nojryyaeT KuHeTnueckyro sHepruto 40 Jlx. Uemy npu 3ToM ObUTa paBHA NOTEHIMATbHAS SHEPTUS
C)KaTOM IPY>KUHBI?

Bapuanr 3
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[Tyns maccoit 10r, netsmas TOPU3OHTAIBLHO CO CKOpocThio 200 M/c, momagaer B JEePeBSHHBIN
OpYCOK Maccoi 5 Kr, JIeXaliil Ha CTOJIe U YAEPKUBAEMBIN MPYKUHOH € KECTKOCThIO 2 KH/M .
Yemy paBHa MakcuMasibHast edopmanus npyxunsl? TpeHre He yUUTHIBATS.

Bapuanr 4

PaboTa Bcex cui, MeMCTBYIOMMX HAa TeJla CUCTEMBI, IIPH MEPEX0/Ie U3 MEPBOI0 MEXaHHUECKOTO
COCTOSIHMSI BO BTOpO€ okazanack paBHo#l 123 JIx. [Ipu sTom pabota moTeHIMaIbHBIX CHII ObLia
paBHa 300 [k, a pabora JMCCHUTIATHBHBIX CHJI OKasamack paBHoW -13,8 JIx. Ha ckombko
W3MCHIJIACH KHHETHUYECKAst SHEPTHUST CUCTEMBI?

Tema ... /lunamuka epawiamenvnozo 06uiceHus.

Bapuant 1

MaxoBHK BpaIaercs 1o 3aKOHY, BEIpakaeMoMy ypaBHeHHeM ¢=A+Bt+Ct?, rie
A=2pan, B=16 pan/c, C=-2pan/c’. MOMEHT MHEPLI UM MaxOBHKa paBeH 50K M2
Haiitu MOMeHT cuil, AeHCTBYIONIMX HA MaXOBUK (BpallarolIii MOMEHT) B MOMEHT BpEMEHU
t=1c.

Bapmuanr 2

CIutonrHo MHIMHIP Maccod M=4 KT KaTUTCS 0€3 CKOJIBKEHHS TI0 TOPU30HTAITbHOM
noBepxHocTH. JIMHEHAs CKOPOCTh OCH UIMHAPA paBHa 1 M/c. Onpenenute MOTHYIO
KUHETUYECKYIO SHEPTUIO IIUIIMHIPA.

BapuanTt 3

Ha tnununap, KOTOpblid MOXKET BpAIIaThCs OKOJIO TOPU30OHTAILHONW OCH, HAMOTAaHA HUTD.
K koHIy HUTH TpuBs3aH rpy3uk Maccoit M=0.1 KI', KOTOPEIM MOXET CBO6OLHO
omyckaTrbcsa. CuuTad MOMEHT MHEePIUU IUJUHAPa paBHEIM 0.02 Kr-M2,
OTpeieNTuTe YCKOPEHUE IPy3HKa.

Bapuanr 4

JlBa mapuka MaccamMu m=10 r CKpemjieHbl TOHKUM HEBECOMBIM CTEp>KHEM JUIMHOM
I=20cm. Ormpenenute MOMEHT HHepiH | CHCTEMbl OTHOCHUTEIBHO OCH, MEPIECHIMKYIISIPHON
CTEPKHIO U MPOXOASIIEH Yepe3 TOUKY CTePIKHSI, JeIAIIeii ero JUIMHY B OTHOIIEHUH 1:2.

Tema ... Hanpasxcénnocms, nomenyua.
Bapuanr 1

DJeKTpuuecKkoe mojie 0Opa3oBaHO PABHOMEPHO 3apsDKEHHBIM JUCKOM paaumyca 2 M ¢
MIOBEPXHOCTHOH MIOTHOCTBIO 3apsaga 4 MkKi/cm? OnpenenuTh Kakylo CKOPOCTb MOJYYMT
NEpBOHAYAIIbHO HCHOI[BI/I)KHHﬁ OJICKTPOH, HpI/I6J'II/I)I(a$ICL K OAUCKY 11O €ro OCHu OT paCCTOSAHHUA 4
MM 10 paCcCTOAHUSA 1 MM A0 OeHTpa AUCKaA.

Bapmuanr 2

[ToTeHIMan  3IEKTPOCTATUYECKOrO IMOJS H3MEHSETCS 10  3aKoHy (X, y)=—
A-In(x/a)+ By, rtne A=1 B,B=1 B/ma=1 oM. Onpemenuts HanpsKEHHOCTH
3IEKTPOCTATHYECKOTO TI0JIA IIpU x=a, y=1,5a.

Bapuanr 3
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OrnpenenuTh HANPSXKEHHOCTh, CO3JaHHYI0 PABHOMEPHO 3apSKEHHBIM TOHKUM JUCKOM
paauyca 2 M, 3apsig kotoporo paseH 3 HKi1, Ha ero ocu Ha pacCTOSHUM 1 MM OT LIEHTpa JAKCKa.

Bapmuanr 4

Tpu ToOYEUHBIX OAMHAKOBBIX 3aps/a BenunHOW | HKIT HauMHAIOT IBUTATHCS MO/
JEWCTBUEM CHJI B3aMMHOTO OTTAJIKUBAHHS U3 BEPIIUH MTPABIIIBHOTO TPEYTOJIBHUKA CO CTOPOHOU
10 cM. OnpenenuTh UX NpeebHYI0 CKOPOCTb, €CITM MAcca Kak0i JacTuisl pasHa 107 1.

Tema ...3aKoHbl NOCMOAHHO20 MOKA.

Bapmuanr 1
BbluncnuTe MOrpenIHOCTh, BO3HUKAIOUIYIO NP HM3MEPEHMHM CONpoTHBIEHMS R ¢
MIOMOIIBI0 CXEMbI, yKa3aHHOM Ha pucyHke. ComnpotuBienue ammnepmerpa Ra = 1 mOwm,

conpotuBienue BoiabT™MeTpa Rv = 1 kOwm. Ilokazanus BompTMeTpa Uv = 5 B. Ilokazanus
amnepmerpa la =5 mA.

|' I

Bapuant 2
Cuna Toka |B IpOBOJHHKE MEHsETCS BO BpeMeHH 1o 3akony |=3+8t3; rue IBbIpaxkeHo B
amnepax, t- B cexynaax. Kakoe konuuecTBO 3iekTpuyecTBa QUPOXOAUT yepe3 MOoIepeyHoe

CEUYEHHUE MPOBOJIHUKA 32 BPEMSI OT t1=3c ztotz =5¢c? .

BapuanTt 3

DNeKTpoABUTaTEh MUTAETCS OT ceTH ¢ HampsbkeHnneM U=24 B. Uemy paBHa MOIIHOCTh
Ha BaJly JBUraTeis MPpU MPOTEKaHHUH 110 ero 0OMOoTKe Toka |=8 A, eciiu u3BECTHO, YTO pU
MTOJTHOM 3aTOPMa)KUBAHHH SIKOPSI TIO 1IEeNH UAeT ToK lo=16 A?

Bapuant 4
Onpenenuts JUIMHY MPOBOJIOKH, IUaMeTp KoTopod paseH 0,25 MM, yzAelnpHOE
conpotuBienue 50 HOM'-M, HEO6XOAUMYIO IJIA U3rOTOBJIEHUSA HArpeBaTeJd C
MaKCHMAaJIbHON  MOIIHOCTBLIO, €CJIM BHYTDEHHee COIDOTUBJIEHUE
HCTOUHMKA TOKa paBHO 1 OM.

Tema ... Maznemusm

Bapmuanr 1

[Iporosn, npowmeamuil yckopsitomyro pazHocts norenuuanos U = 300 B, Bieren B ogHOpOgHOE
MarHuTHoe nojue ¢ uuaykuue B = 0,4 Ti n Hauan qBUraThCs 10 OKPYKHOCTH. BbrancinuTs ee
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paauyc. (3apsan npotona 1,6¥107° K, macca mporona 1,67*102" kxr) MarHuTHas IOCTOSHHAS
no=4m1*10" T'u/m.

Bapmuanr 2

B marautHOe moie ¢ mHaykiumeit 20 MxTn ycranoBumm mox yriom 60° K CHIOBBIM IHMHMSM
BUTOK paguycoM 10 cM u nyctunum no Hemy Tok 10 A. HailTu MexaHMuYecKUH MOMEHT,
JICMCTBYIOIUI HA BUTOK.

Bapuanr 3
JIBa NIMHHBIX NapajuIeNIbHBIX MTPOBOJIA HAXOAATCS HAa PACCTOSHHUHM I = 5¢M ofuH OT Apyroro. I1o
MPOBOJIaM TEKYT B OJIHOM HampaBlieHUH ojauHakoBeie Toku I = 30 A xaxzasii. Haiitu

MarouTHYIO HWHAYKOWIO II0JII B TOYKE, HaXOI[ﬂHIGﬁCﬂ Ha pacCCTOAHUMU T1 =4 CM OT OJHOTI'O
npoBoja U 12 = 3 cM ot Apyroro. (po=4m-10"Tu/m)

Bapuanr 4

beckoHeyHO IMHHBIN TOHKHMI MPOBOJHUK ¢ TOKOM | = 66 A mMeeT u3rud B BHUAE KpYTiIon
mIocko mernu paguycoM R = 10 cm. Onpenennte MarHUTHYH MHAYKIMIO MO B LIEHTpE
nernu. MarautHas nocrosaHas po=4m-107 Ta/m.

Tema ... InekmpomacHUMHAA UHOYKUUSA

Bapuanr 1

BpruncinTe MarHuTHYI0 SHEPrUto cojieHonaa, coaepsxkaiiero 1000 BuTkoB. MarHUTHBIN OTOK
yepe3 nonepeunoe ceuenne paseH 0,1 MB6. Cua Toka B ero oOMoTKe paBHa 1 A.

Bapuant 2

l'opu3oHTaNbHBINA CTEPKEHb JUIMHOM 1 M Bpamjaercs BOKPYT BEPTHUKAJIbHOM OCH, MPOXOSIICH
yepe3 OJMH U3 €ro KOHLOB, Jenast 2 obopora B cekyHy. Och BpallleHUs MapaijiesibHa JIUHUIM
WHIYKIUA OJHOPOJHOTO MAarHUTHOrO moss. HaiiTu pa3HOCTh MOTEHIIMAIOB MEXKIY KOHIAMU
CTEPIKHSI, €CJIM MHAYKIUA MarHuTHOro nosst 50 mTo.

BapuanTt 3
OrnpenenuTh MHIYKTUBHOCTH COJICHOMJA, B KOTOPOM TOK 12 A co3zmaer morokocuersieHue 24
B0, a Takxe SHEpPru0 MarHUTHOTO TIOJIsI COJICHOUIA.

Bapuanr 4

KounbLieoii koHTYp paauycom 10 cM nomeleH B OJHOPOAHOE MArHUTHOE IoJie ¢ nHAyKuuei 0,2
Tn. Jlunuu MHAYKIMK 1015 cocTapisioT yroi 30° ¢ miockocThio KouTypa. OIpeaeuTh cpeaHee
3HaueHue BenuuuHbl OJIC MHIyKIuuM, KOTOpas BO3HHUKHET B KOHTYpE, €CIM WHIyKIUS
MarHUTHOT'O NOJIsl YMEHBIIUTCS 10 HyJIA 3a Bpems 0,002 c.

Tema ... Konebanusa

Bapmuanr 1

B onHOMepHOI KoJIe0aTeNnbHON CUCTEME ¢ 3aTyXaHUeM COOCTBEHHAs YacTOTa HE3aTyXaroluX
kosiebanuit paBHa 100 I'u. Koadduument 3atyxanus pasen 10 ['u. HauanbHas ¢a3a cuHycHBIX
kosiebanuit paBHa 0. OnpenenuTs MOMEHT BPEMEHH, KOT'/1a HyJIeBOE 3HaUeHUE KOJIeOrommencs
BEJIMYUHBI OYyJIeT TOCTUTHYTO B TPETUH pas3.

Bapmuanr 2
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[Ipn ycTaHOBUBIIMXCS BBIHYXIECHHBIX KOJIEOAHUSAX B KOHTYpE C aKTHBHBIM COIPOTHUBIIEHUEM |
KOM HMHIYKTUBHOE COIPOTUBJIEHHE paBHO 2 KOM U €MKOCTHOE COIPOTUBJIEHHEM PaBHO 3 KOM.
AMIuTya noHyxaarouiero Hanpskenus pasHa 100 B. Onpenenuts aMIMTyay MOIVIOIIEHNS,
aMIUTUTYY AUCIEPCUH U CABUT (pa3 MEX/Ty MOHYKJAIOIIUM HaNpsDKEHHEM U TOKOM B KOHTYpE.

Bapuanr 3

Onpenenuth MOIIHOCTb, MOIVIOIIAEMYI0 KOHTYPOM C AaKTHBHBIM compoTuBieHneM | kO,
UHIYKTUBHBIM compoTuBieHHeM 2 KOM M €eMKOCTHbIM comnpoTuBieHueM 3 kOwm, eciu
aMIUIMTY/a BHELIHETo HanpsbkeHus pasHa 100 B.

Bapuanr 4

JIBa TapMOHMYECKMX KojeOaHus BJOJb OJHOM MNPSAMOM, MPOUCXOJAMIMX C OJUHAKOBOU
aMIUIMTYI0M U MEPHOJIOM, IIPU HAJIOKEHUHU JPYT HA JIpyra Jajiu KoyieOaHue TOH ke aMIUIUTYIbI.
Uemy paBHa pa3HOCThH (pa3 CKIIAbIBAEMBIX KOJICOAHMIT?

Tema ... Boanwi

Bapmuanr 1

OnpenenuTh CPEeAHIO MOITHOCTh TOYEYHOTO HICTOYHUKA FTAPMOHHYECKOM 3JIEKTPOMAarHUTHOU
BOJIHEI, €CJTH Ha paccTosHuU 10° M 0T Hero B KOCMHYECKOM MPOCTPAHCTBE AMILIUTY 1A
HaMpsKEHHOCTH AJIEKTPUYECKOTo 1Mot BOJIHBI paBHa 10 B/m.

Bapuanr 2

BomnHoBo# «mmaker» 06p330BaH JABYMS INIOCKUMHU MOHOXPOMATUYCCKUMHU BOJIHAMMU:
&1(x,t)=cos(1002t-3x) u &(x,t)= cos(1003t-3,01x).

Onpenenuthb Ga3zoBbie CKOPOCTH KAXKI0W BOJHBI M TPYTIIOBYIO CKOPOCTh BOJTHOBOTO «ITAKETay.

BapuanTt 3

AMITIUTYJa HAMPSKEHHOCTH MAarHUTHOTO TOJISl B IUIOCKOW FapMOHHYECKOH 3JIEKTPOMarHUTHON
BOJIHE, JBIKYIIEHcS B KOCMUYECKOM IpocTpaHcTBe, paBHa 10° A/M. ITmocKocTh aHTEHHBI
mwiomansio 100 M? OpHEHTHpOBaHA IEPHEHIUKYIAPHO JBUKEHHIO BOJHBL. OmpeneiuTh
MaKCUMAaJbHBII M MUHUMAJIbHBIII MIHOBEHHbIE MOTOKHM SHEPTMU BOJHBI 4epe3 IJIOCKOCTh

AHTCHHBI, a4 TAKXKC KOJIMYECTBO OHEPTHUH, NPOHICAIICC YEPE3 INIOCKOCTh aHTCHHEI 3a 1 MUHYTY.

Bapuanr 4

NmetoTcs 1Ba MICTOYHHKA MOMEPEUHBIX BOJIH B CTPYHE, COBEPILAIOIIUE KOICOAHUS ¢ OIMHAKOBOM
gactoToid v=500 ['1 ¥ ¢ MOCTOSIHHBIM 1O BpeMeHH cABUTOM (a3 A@d=zn/2. AMIUIUTYIa OAHOTO
paBHa 1 MM, BToporo — 2 Mm. Jluneitnas miaoTHOCTs cTpyHbl —107 /M, CHIa HATSHKEHHS CTPYHBI
10 H. OnpeaenuTh aMIUIMTYy 1y KOJIeOaHUN TOUKH CTPYHBI, OTCTOSIIEH OT MEPBOro UCTOYHUKA Ha
paccrostHuu x1=0,5 M U OT BTOPOTO — Ha pacCTOSTHUU | M.

IIpuMepHbIe BONPOCHI JAJIS 3aIUTHI JJA00PATOPHBIX padoT

110 JUCIIUITIIMHEC «DPuznkay
(HauMEHOBaHHE JTUCIUILIHEI)

@OPMCZ meKyuieco KOHmpOJiA, npoeepPAIoULaAn CneneHb OC60EHUA KoOMnemeryuu
OIlIK-1
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Pasnen Du3uueckue usMepeHus u UX nHOZPeutHocCmu
JlaGoparopHasi padora «3mepenue 0a30BbIX BeJIUIHH)

ok wnE

Uto Takoe a0COMOTHAS TIOTPEITHOCTD MPSIMBIX U3MEPEHUH?

MO3KHO JI1 TOYHO BBIYMCIUTH a0COJIFOTHYIO OTPELIHOCTD MPSIMBIX U3MEPEHUN?
SBnsieTcst 1 mprOOpHast MOTPENTHOCTh CUCTEMATUIECKOM?

MosxeT 11 posSBUTHCA Cay4ailHasi IOIPEIHOCTh B OJJHOM U3MEPEHUU?

UYUTO NpUHATO CUUTATh PE3yIbTaTOM CEPUH MOBTOPSIOLIUXCS U3MEPEHUIN?

OT KakOH W3 TMOTPEemIHOCTeH MpPSIMBIX H3MEPEHH: NPUOOPHOH, CiydailHOW WU
CUTEMATUUYECKON MOYXHO «OYUCTUTH» PE3yJIbTaT U3MEPEHUI?

Kakoli mpubop HyXHO HCIONB30BaTh, M3MEPSL OJHY U Ty K€ BEJIWYHUHY, YTOOBI
MPOSBUJIACH CIIy4aiiHas MOTPEIIHOCTh: TOHKUN WU TpyObIit?

Uto Takoe KOCBEHHOE U3MepeHue?

Jlan map Maccoil M, U3MEPEHHOI ¢ MOrpelHoCThI0 ®M, U paguycoM R, H3MEpPEHHBIM C
norpemHocTeio ®R. Bripazute uepe3 BemnuuHsl M, ®M, R u ®R alcomoTHyIO
MOTPEITHOCTh &) IIOTHOCTU MaTepHuaia, U3 KOTOPOro clejaH miap.

Pasnenst «/[unamuxa nocmynamenvhozo osuxcenusa» u «Paboma u ynepzusn ¢
ROCMYRAMETbHOM OBUIHCCHUU)

JlaGopaTropHbie padoThl «3ydyeHue 0ANINCTHUECKOTO MASITHUKAY,
«M3yyeHHe MATEMATHYECKOT0 MATHUKA»

BoOooo~Nooa~wWdE

el e ol
NWNERO

15.
16.
17.

18.

YTo Takoe UMITYJILC MAaTEPUATTBHOU TOUYKH

3aKOH U3MEHEHHUS UMITYJIbCA MAaTePUATIBHON TOUKH

UTo Takoe UMITYJIbC CUCTEMBI MAaTEPUATIbHBIX TOYEK

3aKOH U3MEHEHHUS UMITYJIbCa CUCTEMbI MaTepHAIbHBIX TOUEK
ChopmynupyiiTe 3aKOH COXpaHEHHUS UMITYJIbCA CHCTEMBbI

Jaiite onpenenenus ynapa

[Touemy npu ynape coxpaHsieTcsi UMITYJIbC CUCTEMbI?

UTo Takoe MEXaHHYECKOE COCTOSIHUE CUCTEMBI?

[IpuBecTu npuMepbl PYHKIHN MEXaHUUYECKOTO COCTOSIHUSI CUCTEMBbI

. UTo Takoe KUHETUYECKasi JHEPTHsl CUCTEMBI T€JI, U IO KAKOMY 3aKOHY OHa U3MEHSIeTCs?
. UTo Takoe MoTeHIHaIbHOE CUIIOBOE MoJje?

. ChopmynupoBath onpe/eieHne NOTeHIUATbHON SHEPTUU Tella U 3aKOH €€ U3MEHEHHUS.
. Kakue cuinbl B moBceTHEBHOM MPAKTUKE SBISIOTCS MOTEHIIUAIbHBIMU?

. JdaTb onpenenenue mons cui conpotusieHus. [louemy oHoO He siBIsieTCs

HOTGHHH&J’ILHHM?

SIBNSAIOTCS I MOTEHIMAJIbHBIMM CHJIBI HATSHKCHUS HUTH U pCaKnuu OHOpr?

Yto Takoe MeXaHHuUYecKas SHEPTHs, U II0 KAKOMY 3dKOHY OHa H3MeHseTcs?

[[aTL OIIpCACIICHUC KOHCGpBaTI/IBHOI‘/'I CHUCTCMbI U JOKa3aTh, 4YTO e€ MexaHu4Jeckas
OHEPTHUA COXPAHIACTCA.

Yro Takoe KOS(I)(I)I/II_[I/ICHT MOJIE3HOT'O ASHCTBHUS TEXHUUECKOTO YCTpOﬁCTBa?

Pasnen /[unamuka epauiamenbHo2o 08UIHCEHUS
JlabopaTopHasi padora «OnpeaeseHne MOMEHTAa HHEP AN

1.
2.

3.
4.
5

JlaTp onpeneneHre MOMEHTa CHUJIBL.

Kak cBsizanbl MeXXy c000i1 MOMEHT UMITYJIbCa CUCTEMBI B TaOOpaTOPHOI cucTemMe
OTCYETA U B CUCTEME OTCUYETA «UEHTP MACC CUCTEMBI»

Hanucate 0CHOBHOE ypaBHEHHE TMHAMUKHU BPALATEIbHOTO ABUKEHHUS.
Cdhopmynuposats Teopemy LlTeitHepa

BriBecTH BeIpakeHME MOMEHTA MHEPLMH OJJHOPOJHOIO JUCKA OTHOCUTEIBHO OCH,
MPOXOJAIIEH Yepe3 ero UEHTP NEPIEHAUKYIISIPHO €r0 IOCKOCTH
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JlaTb BhIpa’k€HUE DIIEMEHTApHOM paOOThl BO BpalllaTEIbHOM JABHKEHUU

JlaTh BhIpa)KeHUE KMHETHYECKOW SHEPTUU aOCOTIOTHO TBEPIOTO Teja, BPAIAoIIerocs
OTHOCUTEJILHO 3aKPEIIEHHON OCH.

[ToueMy coxpaHsieTcss MEXaHUUYECKasl FHEPIUs MasiTHUKa MakcBesia?

Paznen 3aKoHbl NOCMOAHHO20 MOKA
JlaGoparopHasi padora «M3y4yeHne MOCTOBOM CXeMbD»

NGO~ wWNE

10.
11.
12.

13.
14.

UTo Takoe MI0THOCTb ANEKTPUUYECKOro TOKa U cuila Toka? KakoBa cBsi3b MeXay HUMU?
UTto Takoe CTOPOHHUE CUJIbI?

Cdopmynuposats 3akoH OMa B nuddepenunanbHon hopme.

UTto Takoe conpOTHUBIEHHUE yyacTKa?

UYrto Takoe OAHOPOJHBIN yuacToK 1enu? M300pa3utk ero 3JeKTpUUECcKyIo CXEMY.

Uro Takoe DJC?

UTto Takoe HEOAHOPOAHBIN yyacTok Lenu? 1M300pa3uTh ero 3neKTpUUEcKyIo CXEMY.
3anucarh HHTErpabHbIN 3ak0oH OMa JUIsl ydacTKa Henu U 0O0bSICHUTh SHEPreTUUECKHUM
CMBICTT KaX/I0TO YJIeHa.

Uro Takoe cucTeMaTHuecKas MOTPEIIHOCTh U3MEPEHUSI.

Kaxkoii amnepMerp gBisieTcst HaeaIbHbIM ?

Kaxkoii BOIbTMETp SIBJISIETCA UI€ATTbHBIM ?

[Ipu xakux 3HAYEHUAX YJEJIBHOTO COMPOTUBIIEHHS CPEla MOXKET CUMTATHCS
MIPOBOJIHUKOM ?

Kaxune Buibl IpoOBOJHUKOB BaM M3BECTHBI, U KTO SIBISETCA HOCUTEIEM TOKA B HUX?
Uewm oTiiMyaeTcst TeMIIEpaTypPHBIN X0/ YIEIbHOTO COIPOTUBIIEHUSI METAIUIOB OT IPYTHUX
MPOBOTHUKOB?

Pasnea Maznemusm

JlaGopaTtopHbie padoThl «M3MepeHne COCTABISIIONIMX MATHUTHOTO MOS1 3eMJIU
METOJA0M HAJIOKEHHMSI BHELIHEro moJis», «M3MepeHue Cuiibl, JeMCTBYIOIIEH HA
NMPOBOJAHUK € TOKOM MATHMUTHOM ToJie», «M3yuyeHHe mMOBeJdeHUs] PAMKH €
TOKOM B MATHUTHOM I10JI€»

1.
2.
3.

o aks

YTto Takoe MarHUTHOE I10JIe?

Kaxk Ha3piBaeTcs 1 0003HAYACTCS CUIIOBAs XapaKTEPUCTHKA MAarHUTHOTO TTOJIsS?

Ecnu MarHuTHas UHIYKIMS HA MECTE TIOJIOKEHUS IBIXKYIIETOCS OTPULIATEIBHOTO 3apsiia
HaIpaBJIeHa HAa PUCYHKE BBEPX, a €r0 CKOPOCTh  BMPABO, TO Ky/la HampaBlieHa CHJIA CO
CTOPOHBI MArHUTHOT'O TTOJIS?

Uro Takoe cuiia Amriepa? 3anuiInTe BIPAKECHHUE JICMEHTAPHOM CHIIbI AMIIepa.

Y10 Takoe MarHUTHBLI MOMEHT?

Kaxk Bo3zelicTByeT OqJHOPOAHOE MarHUTHOE MOJI€ HA MAarHUTHBIA MOMEHT. 3alMILINTE
BBIpaXKEHUE, OMKCHIBAIOIIEE 3TO BO3ACHCTBHUE.

3anuiuTe BhIpaKEHUE YHEPTUM MAarHUTHOTO MOMEHTA B MArHUTHOM TIOJIE.
Chopmynupyiite 3akon buo-Capapa-Jlamnaca u npoBeauTe aHaIOTHIO C BRIPAKEHUEM
HaIpsHKEHHOCTH 3JIEKTPOCTATUYECKOTO OISl TOUYEUHOTO 3apsija.

Uemy paBHa MarHUTHAst MHIYKIUS B BO3AyX€ B LIEHTPE MIIOCKON KaTymIKK paauyca R u3
N BUTKOB, IO KOTOPBIM TEYET TOK .

MUHHUCTEPCTBO HAVKH U BBICIIIEI'O OBPA30OBAHUS POCCUICKOM ®EJIEPALIU
denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTesIbHOE YIPEKICHHUE BBICIIEro 00pa3oBaHuUs
MockoBCKuUil MOIUTEXHUYECKU YHUBEPCUTET

HaHpaBHeHI/IC IIOATOTOBKU:
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15.03.03 «Ilpuknagnas MEXaHUKa
OII (mpoduns): «IIporpammupoBanue u U(PPOBbIE TEXHOJIOTUU B TUHAMUKE U
MPOYHOCTI

Kadenpa dusznka

(HauMeHOBaHUe Kadeapbl)

Martepuajibl K 3K3aMEHY

o mucuummae dusnka
(Hal/lMeHOBaHI/Ie [[I/IC]_II/II'IJ'II/IHH)

Dopma npomescymouHol ammecmayuu, nPosepaowds CmeneHb 0C80EeHUs
xomnemenyuu OIIK-1

Oopa3sen oOujaera 1 JK3aMeHa

MUHUCTEPCTBO HAYKHU U BBLICIIIEI'O OBPA3OBAHUS POCCUNCKON OEJIEPAIIMN
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIIET'O
OBPA30OBAHUA
«MOCKOBCKHI1 TOJIMTEXHUYECKHW YHUBEPCHUTET»
(MOCKOBCKHW MMOJIATEX)

dakynbTeT 0a30BBIX KOMIIETeHIMH, Kadeapa «Dusnka»
Jucrurmaa «Pu3zukay
OGpasoBarensHas nmporpamma «IIporpammupoBanne u HuQpoBbIe TEXHOIOTHH B ANHAMUKE U TPOYHOCTHD

Kypc 1, cemectp 2

3auém no pazoeny «Mexanuxa»
BUJIET Ne 1

1. IlonoskeHne ¥ €ro OTHOCUTEIBHOCTb.

2. AHanorus MCKAY NOCTYIATCIIbHBIM U BPAIIATCIIbHBIM ABHUKCHUSIMU

YTBepxaeHo Ha 3aceqanuu kKadenpsl «Pmuka» 04.05.2023 r., mpoTtokon Ne.9

3aB. kadempoit /Ctpexammnua JI.M. /
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Bomnpocs! Ajist MOArOTOBKH K 3a4€Ty mo pasaeny «MexaHuka»

[losioxeHne U ero OTHOCUTEIBHOCTb.

Tpaekropust. Conpukacaroriasicsi OKpy>KHOCTb. LIeHTp U pannyc KpUBU3HBI TPAEKTOPUU
CKopocCThb ABMKEHUSI U €€ OTHOCUTEIbHOCTb.

VYckopenue. KacarenpHOe 1 HOPMAIIBHOE YCKOPEHUS.

JlexapToBa cucTeMa KOOpAUHAT.

Kunematnueckue 3aKOHBI IBIKCHHS

[TocTynarenbHoe nBUKEeHHE a0COMOTHO TBEPa0TO Tena (ATT).
[TonsiTre cuipl. AGCONMIOTHOCT CHIIBI B KJIIACCUYECKOW MEXaHHMKE.
[ToHsATHS paBHOAEHCTBYIOMIEN U COCTOSIHUS IIOKOS.

IIepBsiii 3axk0oH HproToHa. MIHEpIMaibHbIE CHCTEMBI OTCUETA.
Bropoii 3akoH HeroToHa 1 3aKk0H BceMHpHOTO TATOTEHHS.

WMiynbe 1 3aKOH €ro U3MEHEHHUS!.

Tpernii 3akoH Hpr0TOHA M COXpaHEHNE UMITYJIbCA 3aMKHYTOW CHCTEMBI.
VY napsl 1 pa3peIBbI.

[TonsiTHE CHUITOBOTO MOJIA

DneMeHTapHas paboTa 1 paboTa Ha KOHEYHOM MEPEMEIICHUH.
MomHOoCTS.

Kunernueckas sHeprus 1 3aKoH €€ U3MEHEHUsI.

[ToTeHumanpHpIE CUIIOBBIE TIOJIA ¥ TOTEHIMAIbHAS SHEPT UL
MexaHudeckasi SJHEPTUsI U 3aKOH €€ N3MEHEHUSI.

KoHcepBaTuBHBIE CHCTEMBL.

DJIeMEHTapHbIN yToJl TOBOPOTA U YII0Basg CKOPOCTh

CBs3b MEXy YIJIOBOM U JIMHEHHON CKOPOCTSIMH.

VYrioBoe yCcKopeHue.

KacarenbHOe 1 HOpMaJIbHOE YCKOPEHHS BO BPAILATEIbHOM JABHKEHUN
Bpamarensnoe neuxenue ATT.

MoOMEHT uMITyibCa U MOMEHT CHJIbI

3aKOH U3MEHEHHUSI MOMEHTA UMITYJIbCA.

MoMeHT uMItynbca 1 yIriioBas CKOpoCcTb. MOMEHT HHEPLIUH.
OCHOBHOE ypaBHEHHE TMHAMUKHU BpalareabHOro apuxenus ATT
OceBble MOMEHTBI HHEPLIMA HEKOTOPBIX TEI

Teopewma IlITeiinepa

PaGota u kuHeTH4ecKasi SHEpPrus BO BpalaTeIbHOM JIBIXKEHUU
AHaNorus MeXJ1y NOCTYINATEIbHBIM U BPAIIATEIbHBIM JABUKEHUSIMU.
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Bomnpocs! Aj1s1 MOATOTOBKH K 3K3aMEHY 10 pa3fey «JIeKTPOMarHeTu3sMm»

IlepBble Bonpockl Ouera

1. Onpenenenne MEKTPOCTATUIECKOTO 1mouist. Onrcanne GU3NIECKOTO dIEKTPOCTATHUECKOTO
TIOJIs C TIOMOIIIBIO BEKTOPHBIX moJiei. [lose anexrpuueckoi HanpspkéHHOCTH. OnpeneneHue
BEKTOpa 3JIEKTPOCTATUUECKON HANPSKEHHOCTHU C MOMOILBI0 3aKoHa KyoHa.

2. IlpuHiun cyneprno3uiuy nojeil B oTHoleHuH Hanpspk€HHocTH. [lone qunos.

3. [lonsitue tenecHoro yria. [ToHsTHE MOTOKA 3IEKTPOCTATUUECKON HANIPSKEHHOCTH TOYEUHOTO
HCTOYHUKA B BAKYyM€ Uepe3 3aMKHYTYIO IOBEPXHOCTb.

4. Teopema Octporpajackoro-I'aycca B Bakyyme.

5. Teopema Octporpajnckoro-I'aycca B Bakyyme U pacy€T moJsisi OJHOPOIHO 3apsKEHHON chephl.
6. Teopema Octporpanckoro-I'aycca B Bakyyme U pacu€T moJiei OJJHOPOAHO 3apsKEHHON
IJIOCKOCTH ¥ BO3JIyIIIHOTO KOH/IEHCATOpa.

7. Teopema Octporpanckoro-I'aycca B Bakyyme 1 pacu€T moJisi OJJHOPOJIHO 3apsKEHHON HUTH.
8. [loTeHnIManbHOCTH dNEeKTpocTaTHuecKoro nois. [louarue norennuana. Beipaxenue
CKaJISIPHOTO TOJIsl OTEHIMaa Yepe3 BEKTOPHOE MoJie Hanps>KEHHOCTU. BriBoT hopMyIibl
MOTEHIIMAaJIa TOYEUHOT0 HCTOYHHKA B BaKyyMe.

9. [loTeHuManbHOCTH ANIEKTpocTaTudecKoro nous. [lonarue norennuana. Beipaxxenue
CKaJISIPHOTO TOJIsl MOTEHIMaNa Yepe3 BEKTOpHoe ToJjie HanpsikEHHocTH. [lone moTennuana
OJIHOPOJIHO 3apsKEHHOM cepbl B BaKyyMe.

10. IToTeHuManbHOCTH IEKTpocTaTHYECKOro NoJisl. [loHsTne norennunana. Berpaxenue
CKaJIIPHOTO TOJISI TOTEHIIMAJIa Yepe3 BEKTOPHOE MoJie HanpskEHHOCTH. [lone norennnana
OJIHOPOJIHO 3apsKEHHOM MIOCKOCTH B BAKYyyME.

11. IToTeHIIMaNbHOCTh JIEKTPOCTATHYECKOTO 1O B BakyyMme. [loHsaTHE moTeHIIHAaa.
BrIpaxkeHue ckansspHOro moJisd MOTEHIMaja Yepe3 BEKTOPHOE noJie HanpsikEéHHoCcTH. [Tone
MOTEHIMAaja OTHOPOJHO 3apsHKEHHOM HUTH B BaKyyMe.

12. IloHsATHe TpaiieHTa CKASIPHON (QYHKIIMA HECKOJIbKHUX MTePEMEHHBIX. BripakeHue
BEKTOPHOI'O IOJIS1 HANPSDKEHHOCTH YEPE3 CKAISIPHOE I10JI€ OTEHIINATIA.

13. PaboTa 31eKTpoCcTaTHUeCKOro MoJis o MepeMeleHuto mpooHoro 3apsaa. [lonstue
HaIpsKEHUS.

14. IloTeHumManbHask SJHEPTUS CUCTEMbl TOUEUHBIX U HEITPEPBIBHO pacpeieIEHHBIX 3apsI0B.
15. I[lonsATHe qu3IIeKTpUUYECKOr cpeabl. MexaHu3M MOISpU3aLUY HETIOISPHOTO TUAIEKTPHUKA.
Bexrop nonspuzauuu. [{usnektpuueckas BOCOPUUMYHUBOCTD TU3IEKTPUUECKON CPEIbl.

16. [lonsiTue aAusnekTpuyeckoi cpenpl. IloTeHmanbHas 3Heprus AMEKTPUUIECKOT0 JUIOIBHOTO
MOMEHTA B 3JIEKTPUUYECKOM T10Jie. MeXaHu3M MOoJsipru3aluy NOJISAPHOTO AUJIEKTPUKA.
JusnekTpuueckass BOCOPUMMYUBOCTD AUAJIEKTPUKA.

17. Ilone cBsi3aHHOrO 3aps/ia B MOJISPU30BAHHOM AudJIeKTpuKke. Teopema OCTporpaackoro-
l"aycca B nusnexTpuke. BekTopHOE moJe 3eKTpHUIecKOil HHAYKIUHU (IEKTPHUUECKOTO
CMeEILEHHs) ¥ €€ CBA3b C MOJIEM JIEKTPUUECKON HAPSKEHHOCTH.

18. CBs3b MEXIY NEKTPUUECKON HAMPSHKEHHOCTHIO CBOOOIHBIX 3aps0B B BAKYyME H B
JTUDIIEKTPUKE.

19. IlonATne npoBoAALIEH cpeapbl. DNEKTPOCTATUYECKUI MPOBOIHUK. Pacnipenenenne
HECKOMIIEHCUPOBAHHOIO 3apsA/a MO0 3JIEKTPOCTaTHYECKOMY IPOBOJIHUKY. DJIEKTPOEMKOCTD
YEIUHEHHOTO MPOBOIHUKA.

20. AHaJIM3 CUCTEMBI IIPOBOJAINNY map — TOUEUHHIN 3apAaAL» MEeTOLOM
3epKaJIbHBIX U306PaXeHUH. 3a3eMIIeHHe.

21. B3aumuast 21eKTpoEMKOCTb. [1oCcKuil KOHAEHCATOP U €ro AMEKTPOEMKOCTh. CIocoOb
COEMHEHMS KOHJIEHCATOPOB.

22. BzaumHas anekTpoémMkocTs. Cheprudeckuil KOHIEHCATOP U €To EKTPOEMKOCTb.

23. B3aumHast 31eKTpoEMKOCTb. L{MIMHApHUYEeCKHii KOHAEHCATOP U €ro AIEKTPOEMKOCTb.
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24. DHeprus yeAUHEHHOTO 3apsKEHHOTO MPOBOIHUKA, 3apsXKEHHOT0 KOHJIEHCATOpa U 00bEMHOM
TUTOTHOCTH SHEPTUHU 3JIEKTPOCTATHUECKOTO OIS,

25. OCHOBHBIE MOHATHS TEOPHUHU HIEKTPUIECKOTO TOKA: BEKTOP IJIOTHOCTH TOKA U CHJIA TOKA.
CBs13b MEXly HUMH.

26. 3akon Oma B quddepeHnuaibaol hopme.

27. 3akon OMma B MHTErpajibHOM popme Jist OJHOPOAHOIO ydyacTka. CONpOTUBIIEHUE yUacTKa.
CriocoObl cOeTMHEHUST COTTPOTUBIICHUIA.

28. 3akon Oma B HHTETpaIbHOU (OpMe TSI HEOHOPOIHOTO ydacTKa. [10I0KuTebHbIC 1
orpunarenbubie DJ]C. DHepreTnyecKuili CMbICII HHTETpaJIbHOTO 3aKkoHa OMma.

29. 3akon Oma j1st IPOCTOro KOHTypa. 3akoHbl Kupxroda.

30. 3akon Jlxoymns-Jlenna.

Bropsie Bonpockl 0uJieToB

1. BexTopHoe npousBenenue. [IpaBuno Moayst 1 IpaBUIIO HAIIPaBJICHMUSL.

2. TlonsiTHe MarHUTHOTO NOJIsl. MarHuTHast MHIYKIUS KaK CUJIOBAast XapaKTepUCTUKA MAarHUTHOTO
noJsig. MarauTHas cocrasisitomias cuisl JlopeHia.

3. 3akon buo-Casapa-Jlamuiaca (bCJI) B Bakyym™me.

4. ]IBe BEKTOpHbIE XapaKTEPUCTUKN MarHUTHOT'O TOJIsI B MArHETHKE U CBSI3b MEXK/1y HUMH.
Boipaxxenust 00bEMHON MIIOTHOCTH SHEPIMH MarHUTHOTO TIOJISi B MarHETUKE

5. Ilpumenenune 3akonHa bCJI B Bakyyme: MarHuTHasi MHAYKIUS B IEHTPE BUTKA C TOKOM.

6. Cuna Amnepa Juist TpOBOJHUKA C TOKOM JIEMEHTAPHOM JJIMHBI U 1711 IPSAMOTO MPOBOJIHHKA C
TOKOM KOHEYHOU JJINHBI.

7. MaraHuTHbIA MOMEHT M BO3JICUCTBUE HA HETO MArHUTHOTO TIOJIsl. AHAJIOTUSI MEXK/Ty BUTKOM C
TOKOM M MarHUTHOM CTPEJIKOM.

8. MarauthsbIi noTok. Teopema Octporpaackoro-I'aycca 11t MArHUTHOTO TIOJIST M BBIBOJIBI U3
HEE.

9. Pabora cuipl AMriepa B ciiydae ydacTKa IMpPOBOJHUKA C TOKOM

10. PaGoTa cuiibl AMriepa B cirydae 3aMKHYTOT'O KOHTYpa ¢ TOKOM

11. [loHATHE NUPKYIAUUMU BEKTOPHOT'O NOJIA. 3aKOH MOJHOI0 TOKA B BAKYYME U B MarHeTUKE.
12. IIpuMeHeHune 3aKkoHa MOJIHOr0 TOKAa: MarHUTHOE MoJie OECKOHEYHO JJIMHHOTO IPOBO/A C
TOKOM B BaKyyMe.

13. [IpumeHeHne 3aK0Ha OJHOTO TOKA: MarHUTHOE I10JI€ TOHKOIO TOPOUIA U JUIMHHOTO
COJICHOU/IA.

14. sIBnenue 3neKTpOMarHUTHOW MHAYKUMHU. 3akoH Dapanes u npaBuiio Jlenua. [Tonstue
00paTHOH CBs3U. 3aKOH ANEKTPOMArHUTHOW MHAYKIIUU.

15. [puunnst D1C MHAYKIMY B ABUKYILIUXCS TPOBOJHUKAX U B HEU3MEHHBIX KOHTYypax
MIPOBOJIHUKOB B IEPEMEHHOM MarHMUTHOM I0Jie. BUXpeBoe 3JIeKTpUUeCcKOe MoJI€ U BhIPAXKEHUE
yepe3 Hero D/IC MHAYKIMY B HENOABUKHOM KOHTYPE IPOBOJHUKA.

16. KonnuecTBo 3apsiia, MPOTEKIIEe B KOHTYPE MPOBOJHUKA PU U3MEHEHNUHU [TOTOKOCLIETUICHUS
KOHTYypa.

17. SIBnenune camonnnykuuu. Ilonarue nagyktuBHocTr KoHTypa. 9J1C CamonHayKIMK. 3aKOH
Oma 17151 yyacTKa LENH ¢ UHAYKTUBHOCTBIO. DHEPTUSl MAarHUTHOTO I10JISI IPOBOJHUKA C TOKOM.



