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1. Mean, 3a1a4M ¥ IVIAHUPYEMble Pe3yJIbTaThl 00yUeHUs 10
AUCHUILINHE

K ocHOBHBIM HeJIAM OCBOCHUA JUCHUIIIINHBI «Duzuka» CJICayCeT OTHCCTH:

- CO3/JaHME Y CTYACHTOB CUCTEMAaTU3UPOBAHHBIX 3HAHUN U yMEHUH 1o (u3uKe,
NO3BOJIIIOIIMX OPUEHTHUPOBATHCS B IIOTOKE HAy4YHOM W TEXHUYECKOH
uHbopMaIuy;

- (¢opmMupoBaHHE  HAy4YHOTO  MBINUICHHS W  €CTECTBEHHOHAYYHOTO
MUPOBO33pEHUS, O3HAKOMJICHHE CTYIACHTOB C OCHOBHBIMH JOCTHKCHUSIMU
COBPEMEHHOU (PHU3UKH;

- NpUOOpEeTeHHE NPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX M  H3YUCHHS
€CTECTBEHHOHAYYHBIX, OOMIETTPOPECCHOHANBHBIX M CHEIHATbHBIX TUCIUILINH.

Koa n HaumeHoBaHue KOMIIEeTeHIM NuaukaTopsl J10CTHXKEHUS
KOMIIETEeHIIUH
OIIK-1 CnocobeH npuMeHsITh OIIK-1.2 - ymeer WHCIONB30BaTh OCHOBHEIC

€CTeCTBEHHOHAYYHBIC U OOIICHH)KCHEPHBIC | 3aKOHBl €CTECTBEHHOHAYUYHBIX IHUCIUIUIMH B
3HAHUS, METOIbI MATEMATUUECKOIO aHAJIN3a U | IPO(PECCHOHANBHON NeSTENbHOCTH, NPUMEHSTh

MOJCIIMPOBAHUA B Hp()(i)eCCI/IOHa_]'[LH()f/'[ METOAbI MaTEeMaTHUYECKOT O aHaJIn3a u
HESITEIIbHOCTH MOACTIUPOBAHUA TCOPETUYCCKHUX n

OKCIICPHUMCHTAJIbHBIX I/ICCJ'I@I[OBaHI/II\/'I

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

Jucunmmaa «Pusukay oTHOcHTCS K 6a3oBoi yactu (b1.1.) 6a3oBoro mukia
(b1) ocHoBHOI 00pazoBaTenbHOMN Mporpammel OakanaBpuara (OI1).
«Duzrka» B3aMMOCBSI3aHA JIOTMUYECKH U COAEPKATEIbHO-METOJAUYECKUA CO

caeayronmumu gucuuminHamu OI1
B obsazamenvrnoii uacmu on1oka (b1):

— MaremMaTU4ecKuid aHaIu3;

— TeopeTnueckass MEXaHUKA,

— ConpoTUBIECHNE MAaTEPHAJIOB;

— DJIEKTPOTEXHUKA U 3JIEKTPOHUKA.

— MarepuanoBeieHue;

— CranaapTu3aius ¥ METpOJIOTus

3. CTpyKTypa ¥ coaepkaHue TUCHUILTUHBI

Ounas dpopma

OO61mast Tpy10€MKOCTh TUCUUILTMHBI COCTaBISAET 6 3aUETHBIX €AMHMUIIBI, T.C.
216 akagemuueckux yacoB (u3 Hux 108 wacoB — camocTosiTenbHas padoTta
CTYJICHTOB).
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Ha nepBoM Kypce BO BTOPOM CEMECTPE BBLAEISETCS 3 3a4ETHBIE €AMHULBL, T.€. 108
aKaJeMHUYeCKHUX 4acoB (M3 HUX 54 yaca — caMOCTOSITeNIbHAsi paboTa CTYACHTOB).
Ha nepBom kypce B TpeTbeM ceMecTpe BblaesseTcs 3 3a4eTHble eAMHULEBI, T.€. 108
aKaJIeMUYCCKHX 4acoB (M3 HUX 54 yaca — caMOoCTOsATENIbHAs paboTa CTYICHTOB).

Pacripenenenne ayJuTOpHBIX 4YacoOB IO BHJAM 3aHATUH IMPOU3BOIAUTCS
CJIEAYIOIIUM 00pa3oMm.

Bropoii cemecTp: ek — 2 4vac B Hegenro (18 uvacos), nabopatopHble
paboTbl — 2 yac B Hegenro (18 yacoB), ceMnHapbl M NPaKTUYeckme 3aHATUA
— 2 4yaca B Hegento (18 yacosB), popmMa KOHTPOIA — 3a4éT.

Tpernii cemectp: ek — 2 4Yaca B Hegento (18 uacos), nabopatopHble
paboTbl — 2 yac B Heaentro (18 yacoB), ceMnHapbl K NpPaKTUYecKme 3aHATUA

— 2 yaca B Hegento (18 yacoB), popmMa KOHTPONA — 3IK3aMeH.

3aouHas popma

OO61mast Tpy10€MKOCTh TUCLUHUIIMHBI COCTABISAET 6 3aUETHBIX €AMHMIIBL, T.€.
216 akamemuueckux yacoB (u3 HuX 192 waca — camocrosiTenpHas pabora
CTYJCHTOB).
Ha nepBoM Kypce BO BTOPOM ceMECTpE BbLAENISIETCS 3 3aUeTHbIE eAUHULBL, T.€. 108
aKaJeMHUYeCKHX 4acoB (M3 HUX 96 yaca — caMocTosTeNIbHAs padoTa CTYACHTOB).
Ha BTOpOoM Kypce B TpeTbeM cemecTpe BbIAENsIeTCa 3 3a4eTHbIE €IMHULEL, T.€. 108
aKaJeMHUYeCcKHUX 4acoB (M3 HUX 96 yaca — caMoCTOsITeNIbHAsI paboTa CTYACHTOB).

Pacnipenenenne ayJuTOpHBIX YacoB IO BUJAM 3aHSATUH MPOU3BOIAUTCS

CJIETYIOIIHUM 00pa3oM.
Bropoii cemecTp: nekuuu — 4 yaca, 1abopatopHbie paboTsl — 4 yaca, CEMUHAphI U
npakTU4ecKue 3ausaTus — 4 yaca, popMa KOHTPOJISL — 3a4ET.
Tpernii cemecTp: ek — 4 yaca, 1adopatopHbie paboTsl — 4 yaca, CEMHUHAPHI U
paKkTUYECKUe 3aHATUs — 4 yaca, GopMa KOHTPOJISI — HK3aMEH.

CrpykTypa U cojepxkaHue IUCUUIUIMHB «Du3nka» mo cpokam M BUAAM
paboThI OTPAXKEHBI B MPUIIOKEHUU A.

4. Conep:kanue pas3aesioB JUCHUIIIMHBI

BTtopoii cemecTp

MexaHuka



[Ipenmer Mexanuku, €€ pasnenbl. Cucrema orcuéra. MarepuanbHas TOYKA.
Tpaexkropusi, myTh, IepeMelieHue. BeKTOppl CKOPOCTM M yCKOPEHUA.
TanreHuuaibHasi 1 HOpMaJbHasi COCTABIIAIONIAS YCKOpEHUs. AOCOIIOTHO TBEPAOE
TEJ0. YTI0Basi CKOPOCTh U YIJIOBOE YCKOPEHHUE, UX CBA3b C JIMHEHHON CKOPOCTHIO U
yCKOpeHHeM. 3aKoH uHepuuu. MuepruanpHbie cucteMsl oTrcuéra. Macca, UMIyJibC,
cuna. Bropoit 3akoH HprooTOHA. YpaBHEHHE IBHKEHUS MaTEpPUAIbHOM TOYKH.
Tpetuit 3akon HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUA. ['paHuLIbI MPUMEHUMOCTHU
3ak0HOB HproToHa. L[eHTp Macc MEXaHMYECKOW CUCTEMBI, 3AKOH JIBUKCHUS LIEHTPa
Macc. 3aKOH COXPaHEHHUsI UMITYJIbCA U €ro CBSA3b ¢ OJHOPOAHOCTBIO TPOCTPAHCTBA.
JIBmkeHue Teln ¢ nmepeMeHHon maccoil. Pabora nepemennoit cunbl. Kunernueckas
sHeprus. [lorennmanenas 3neprus. KoncepBatuBabie cuiibl. [loTeHIMaNbHbBIE OIS,
3aKOH COXpAaHEHUS MEXAaHMYECKOM DJHEPIHMH MU €ro CBA3b C OJHOPOJHOCTBIO
BpemeHu. Jluccunanms sHepruu. [IpuMeHeHHe 3aKOHOB COXpPAHEHUWSI SHEPTrUM U
MMITYJIbCA JJISl OMUCAHUSl CTOJKHOBEHMS YacCTUI] W TBEPABIX TENI. YHOPYTUM H
Heylnpyrud ynap. MomeHt uHepuuu teina. MoMeHT cuibl. MOMEHT uMITyJbca
MaTepUaJIbHONW TOYKH, MOMEHT HUMITYJIbCAa TE€JIAd OTHOCUTEIBHO HEMOJBHKHOW OCH.
VYpaBHeHue MoOMeHTOB. (OCHOBHOE ypaBHEHHE JMHAMUKH BpallaTEIbHOIO
newxeHus. Teopema llTelinepa. Kunetnueckas sHeprus Bpallarmierocs TBEPAOro
Tena. 3aKOH COXpaHEHUs MOMeHTa ummyibca. Cunbl unepuuu. [IposiBienue cun
WHEPUUU B NPUPOJE. ODKBUBAICHTHOCTh CHJI HWHEPUUU U CHII TATOTCHUS.
["apMonmyeckue koyiebaHus M WX XapakTepucTtuku. CBOOOJHBIE 3aTyXarollue
KojeOaHusi OCIWUIATOpa. BeIHYKneHHble Kojebanus. Pesonanc. Croxxenue
KosneOanuii. Bekropubie auarpamMmbl. BonHbl. YpaBHeHUE BOTHBI. YTIPYyTHUe BOJIHBI
B ra3ax, )KUJKOCTSX U TBEPJBIX TeJax.

Mouieky/isspHast GU3HKA U TEPMOJAUHAMHUKA.

[IoHATHE O CTATUCTUYECKOM U TEPMOJUHAMUYECKOM METOAAX UCCIEAOBAHUN.

Makpockonu4YecKre MmapaMeTpbl KaK CpeJHUE 3HAayeHus. TeruioBoe paBHOBECHE.
Mopens uneanpHOro raza. OCHOBHOE YpPAaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUU HJICAIBHOTO ra3a. YpaBHEHUE COCTOSIHUS HAcanbHOro rasza. llonstue o
temriepatype. UYwucio cremneHel cBOOOIBI MOJIEKYJI. 3aKOH PaBHOMEPHOIO
pacrmpesiesieHdss SHEpPruM Mo creneHsaM cBoOoxabl. Pacnpenenenne Makcsennia.
Pacnpenenennie bonbimana. CpenHee 4MCIO CTOJKHOBEHHMI MoJeKyll. CpenHsis
JUTMHA CBOOOHOTO TIpoldera.
[leppoe Hayamo TepMOAMHAMUKUA. DBHyTpeHHsss dSHeprus. TemioeMKOCTb.
OrpaHM4eHHOCTh KJIACCHYECKOM TEOpHM TEIUIOEMKOCTH. BTtopoe Havano
TepMoauHaMuKku. KpyroBeie mnponecchl (UUKIbI). TemaoBble ABUTATENN H
xonoawibHble MamuHbl. [{ukn Kapuo u ero KIIJ[. OOpatumbie U HeoOpaTUMBbIE
nporecchl. [IpuBeneHHOE KOIUYECTBO Tera. DHTponus. CTaTUCTUYECKUN CMBICI
SHTPOIHH.

Tperuii cemecrtp

DJIEKTPOCTATHKA
DIEKTPUYECKUN 3aps] KaK MCTOYHUK 3JIEKTPOCTATHYECKOIO IMOJsA. 3aKOH
Kynona. [Ipunnuner 6nuskoaeicTsus U ganbHoaeicTBus. [lonstue pusndyeckoro
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noyia. Hampsixk€HHOCTH Kak CHIIOBasg XapaKTEPUCTUKA BJIEKTPUUYECKOTO TMOJIA.
[IpuHUMN CyNEpIIO3UIUHU ANEKTPUUECKUX MOJIEH B IPUMEHEHNUH K HAITPSAKEHHOCTH.
[Tone pumnons. CuioBble JMHUM HAOPSHKEHHOCTH AJIEKTPOCTATHYECKOTO TMOJIA.
[Totox Bekropa HampsikéHHocTU. Teopema Octporpanckoro-I'aycca (OI') B
Bakyyme. IIpumenenue Teopembl OI' mnga  pacuéra  HanpsKEHHOCTHU
pacnpenenéHHbIX UCTOYHHUKOB.

[loTeHManbHOCTh  3J€KTpocTaTHueckoro  mojsa.  [loreHnman — kak
SHEPreTUYecKasl XapakKTepUCTUKA 3JeKTpocTathuyeckoro mnois. CBa3b MexIy
HaNpsHDKEHHOCTHIO M OTeHIMaNoM. [IpuHIKI cynepno3uiuu 31eKTPOCTATUYECKUX
noJiel B MpUMEHEHUH K noreHuuany. Hanpspkenue. Pabora snexkTpocTaruueckux
CHJI Ha TIEpEeMEICHUH ITPOOHOTO 3apsaa. DHEPrusi CUCTEMBI 3apsi/I0B.

Jnanextpruueckas cpena. [Tonmapu3zanusi. JnanekTpuyeckas
BOCIIpUUMYMBOCTb.  Teopema OI' B nmonekrtpuke.  [Iudnexrpruueckas
MPOHUIIAEMOCTb. JJEKTpuueckoe cMmellenne (uHaykuus). [IpoBogHuku B
ANEKTPOCTATUYECKOM ToJIe. DIEKTpUYecKas €MKOCTh YEIUHEHHOTO MPOBOIHUKA.
B3auMHas éMKOCTb JIBYyX MPOBOAHUKOB. KOHIE€HCATOPBI. DHEPrUs 3JIEKTPUUECKOTO
OJISL.

3aKOHBI MOCTOSTHHOI'0 TOKA

Bekrtop miotHoctu Toka. Cuna Toka. 3akoH Oma B muddepeHnmnanbHon
dbopme. YaenbHoe compoTuBIeHUE cpenbl. 3akoH Oma B MHTErpaibHOl (opme.
ComnpoTuBieHue ydacTka uenu. Diaekrponasrxkymas cuna (3/C) yuactka. 3akoH
Jlxxoyns-Jlenua B unTerpansHoit v B qudpepenunansuoi popmax. PazpeTBinéHHbIe
uenu. [Ipasuna Kupxroda.

Maruerusm

MarnutHOe T1OJ€ W €ro BO3JEWCTBUE Ha JBIXKYyIluecs 3apsanbl. Cuia
Jlopenuia. MarnutHas wuHAyknus. Cuna Amnepa. MarHUTHBIH MOMEHT |
BO3JEHCTBHE HA HETO MArHUTHOTO MOJIA. ICTOUHMKN MarHuTHOrO 1oJis. 3akoH buo-
CaBapa-Jlanutaca. Maruuthblil notok. Teopema OI' qyist MarauTHOro nosia. Pabora
cuwiibl AMriepa. 3aKOH NOJIHOTO ToKa U (usndeckas reopema CTokca B BaKyyme U B
MarHeTtuke. Hanpspk€HHOCTP MAarHUTHOTO 1oJsl. MarHuTHasi BOCIPUUMYHUBOCTD U
MAarHuTHas MPOHULIAEMOCTh. JIMHENHbIE MAarHeTUKH (Qua- U MapaMarHeTUKH) U
HEJTMHEHBIN MarueTuku (heppomarnetukn). HamaranunBanue peppoMarHeTHKOB:
KpHBas Ha4YaJlbHOW HAMAarHWYE€HHOCTH, IIpEJeiibHasi W HENpPEACNbHBIC IIETIIH
TUCTEpe3Hnca.

3akoHn ®apanes u mnpaBwio Jlenma. CamoumHaykius. VHIYKTUBHOCTB
IpOBOJHMKA. BuxpeBoe »anexrpudeckoe mnose. IlepexoaHele mnpoueccel B



AJIEKTPUYECKON LIeNMU. DHEPrusi MarHuTHOro nosist. [loTeHuanbHble U BUXPEBBIE
BEKTOPHBIE IOJIS.

["apMoHnYecKre ANeKTpoMarHuTHeie kosiebanus. KonebarenbHblil KOHTYP.
®opmyna Tomcona. BeiHyKeHHBIE 2JIEKTpOMarHuTHbIC Kojiebanus. [lepemeHHbIi
IIEKTPUYECKUI TOK. AKTHBHOE COIPOTUBJIEHUE, HHIYKTUBHOCTh, EMKOCTb B LIEIIH
nepeMeHHoro Toka. Mwmmenmanc. JleMcTByromme 3HA4Y€HUS CWIBI TOKa U
HaIpsDKEHKs. MOIIHOCTH B IENN IEPEMEHHOTO TOKA.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Meroguka mnpenogaBaHusi JUCHUIUIMHBL «PuU3MKa» NpeaycMaTpUBaET
UCIIOJIb30BAHUE PA3JIMYHBIX (OPM MPOBEACHMS T'PYIIOBBIX UM HMHIUBHUIYaJIbHBIX
ayJIMTOPHBIX 3aHATHUH B COYETAHWM C BHEAYJUTOPHON pabOTONl C MENbIo
dbopmupoBaHus U pa3BUTHs MPOGHECCUOHATHHBIX HABBIKOB CTYICHTOB.

1) MW3noxeHue JNEKIMOHHOTO MaTepuaiga Mo  pPsSgy  pa3lielioB
conpoBoxaercs npeseHtanusimu Microsoft Office Power Point, Bkirouaronmmu
UCIIOJIb30BaHUE TEKCTOB, (DOTOCHUMKOB, PUCYHKOB, CXEM, MOJI€NIeH, BUPTYyaIbHBIX
HKCIEPUMEHTOB.

2) B xoxe nexkuuil MpOBOIATCA JIEMOHCTPAILIMOHHBIE ADKCIEPUMEHTHI C
UCIIOJIb30BAaHUEM IKCIIEPUMEHTATIBLHOM 0a3bl Kadeapsl.

3) CryaeHTsl BBIIOTHSAIOT Ja0OpaTOpHbIE paboOThl  (PU3HUECKOTO
npakTUKyMa B saboparopusix kadenapsl «Pusuka». YuyeOHble MaTepuaibl s
CaMOCTOSTEJIbHOM pabOThl MO MOATOTOBKE K JOMYCKY M K 3alIuTe J1ad0opaTOpHBIX
paboT CTYyAEHTHI MOTYT MOJy4YaTh JUCTAHIMOHHO C caiiTa Kadeapsl.

4) Ilpoepka pe3ynbTaTOB BHEAYIUTOPHOW  pabOThl  CTYJIEHTOB
OCYIIECTBJISIETCS C MOMOIIBIO TIPOBEICHUSI KOHTPOJIBHBIX PaboT, onpoca, 3aiuThl
1abopaTopHBIX paboT, a TaKkKe MpuéMa SK3aMEHOB.

[Ipu npoBeneHnu 3aHATHI N0 qucuUILUIMHE npumensercs cuctema CIO -
Ims.mospolytech.ru. Ha mnatdopme C/1O no aucuumnianHe MOTYT OBITH
pa3MelleHbl yueOHble, METOIMUECKUE U UHBIE MAaTEPHAJIbI, CIIOCOOCTBYIOIIHE
OCBOCHMIO AUCIUIUIMHBI CTYIE€HTAMH.

[Ipu mpoBeieHNU 3aHATUM TaKKE MOTYT ObITh PEaTM30BaHbl Takue (HOPMBbI
kak BeOuHapsl (Ha iathopme ZOOM, Webinar, Webex), onnaiitn TecTupoBaHue,
MPOMEXKYTOUYHAs aTTeCTalUs C IPUMEHEHUEM SJIEKTPOHHBIX CPE/ICTB.

IIpoBepka pE3yIbTaTOB BHEAYAUTOPHOU paboThI CTYJICHTOB
OCYLIECTBJISIETCS C MOMOLIBIO IIPOBEJIEHUS TECTOB, KOHTPOJIBHBIX padOT, 3alUThI
7a00paTOPHBIX padOT MyTEM MPUMEHEHHUS, B TOM YHUCJE 3JIEKTPOHHON CHUCTEMBI
LMS.



Jns  Bcex BHUIOB 3aHIATUH NOPUMEHSAIOTCA  cleayroume I1udposbie
uHctpyMeHThl: Webinar, LMS; nudpossie TexHonoruu IOT (eKTpoHHBIE TOCKH U
UHTEPAKTUBHBIE TPOCKTOPHI).

6. OnleHOYHBIE CPEICTBA JIsl TEKYIIEr0o KOHTPOJIA YCIIeBAeMOCTH,
MPOMEKYTOYHOIH aTTeCTANMHU M0 UTOraM OCBOECHHS THCIUIIHHBI H
yueOHO-MeToAn4YecKoe obecreyeHne cCaMoCTOATeIbHOI padoThl
CTY/IEHTOB

B npouecce oOydeHHs] HCHOJIB3YIOTCS CIEAYIOUIME OLEHOYHbIE (DOPMBI
CaMOCTOSTENIbHOM pabOThl CTYJCHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIETr0 KOHTPOJIS
yCIIEBAEMOCTH U MIPOMEKYTOUHBIX aTTECTALIUM:

Bo BTOpOM cemecTpe

— BbINOJIHEHME 1 3alunTa YeTbipEX NabopatopHbiX paboT NO MeXaHWUKeE;
— 61aHKOBOE U /MW KOMMbIOTEPHOE TECTUPOBAHWE;
—-3K3amMeH no pasgenaMm «MexaHuka» wn «MonekynapHaa oéusnka u

TepMOgNHaMUNKa».

B TpeTrhemM cemecTpe

— BbIMOJIHEHME U 3aluMTa N1abopaTopHOM PaboTbl MO 31EKTPOMArHeTU3Mmy;
— ON1aHKOBOE U /UAN KOMMbKOTEPHOE TECTUPOBAHME;

— 3K3aMeH MO pa3aenam <<3ﬂeKTpOMaFHeTI/I3M>>.

O6p&3HBI SaI[aHI/Iﬁ L IMPOBCACHUA TCKYIICIO KOHTPOJIA! KOHTPOJIbBHBIX
pa60T, BOIIPOCOB OJIA YCTHOI'O OIIpOcCa, BOIIPOCOB I 9K3aMCHOB, d TAKIKC OuIeTOB
HJIS1 5K3aMCHOB IIPUBCACHBI B ITPHUJIIOKCHUN 2.

6.1. ®oHA OLIEHOYHBIX CPEICTB VISl MPOBEACHUS MPOMEKYTOYHOM aTTeCTANMHU
o0yyaromuxcs o AMCUMILIMHE (MOLYJIIO).

6.1.1. Ilepeyenb KoMmeTeHIUI ¢ yKa3aHMeM JTAanoB uUX (popMuUpoOBaHHUA B
npouecce 0CBOCHHsI 00pa3oBaTe/IbHOMH IPOrPaMMblI.

B pesynbrare OCBOGHMS AUCHUUIUIMHBI (MOIyJs) (HOPMHUPYIOTCS CIEIYyIOIINe
KOMITETEHLIUU:



Ko . .
" B pe3yabTare ocBOeHHs 00pa30BaTEILHON NPOrPaMMbl 00y4aKOIIMIACS
KOMIIeTeHIIH
" J0JI7KeH 00J1a1aTh
OIIK-1 CIOCOOHOCTBIO TIPUMEHSTh €CTECTBEHHOHAYYHBIE W OOIICHH)KCHEPHBIC

3HaHUS,  METOJAbl MaTEeMaTHYECKOTO aHaliu3a M MOJCIUPOBAHUSA B
npodeccuoHanbHOM NesSTEIbHOCTH.

B npouiecce ocBoeHust 00pa3oBaTeabHON IPOrpaMMbl JaHHbIE KOMIETEHIIMH, B TOM
YHClie UX OTJEIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MO3TAMHO B XOJE OCBOEHUS
00y4JaromuMucs JUCHUIUIMH (MOIyJiel), MPAaKTUK B COOTBETCTBUU C y4eOHBIM
IUTAaHOM | KaJICHJApHBIM rpa@uKoM y4eOHOTo mporiecca.

6.1.2. Onucanue noka3sareJieil ¥ KpUTEpHEB OLICHMBAHUSA KOMIIETEHIIUIA,
(popMHpyeMBbIX 110 HTOraM OCBOCHUSA IUCHUILIMHBI (MOAYJIs1), ONMUCAHHE LKA
OLICHUBAHUA

[TokazaTenem OlLICHMBaHUS KOMIETCHIIMM Ha pPa3IUYHBIX JTamax uX
(bopMHUPOBAHUS SIBISAETCS JOCTIKCHUE 00YYaIOIIUMICS TUTAHUPYEMBIX PE3yIbTaTOB
00y4eHHUsI MO TUCHUILINHE (MOIYJIIO).

Kpurepnu oueHuBanus

IToka3arTeanb
2 3 4 5

OIIK-1 c¢moco0OHOCTH NPUMEHSATH €CTECTBEHHOHAYYHbIE U 00IleMHKEeHEPHbIE 3HAHMS,
MeTOAbl MATEMATHYECKOI0 AHAJIHU3Aa U MOACJIUPOBAHUSA B IPOdecCHOHAIBbHOI
AeATeJbHOCTH.

3HATh: OO0yuarommuiics OOyuaromuiics OOyuaromuiics OO0yuaromuiics
OCHOBHBIE 3aKOHBI | IEMOHCTPHUPYET JEMOHCTpPUPYET JEMOHCTpPUPYET JEMOHCTPUPYET
Y TIOHSATHUS MOJHOE HETIOJIHOE JaCTUYHOE MIOJTHOE
(U3NKN OCHOBHBIE | OTCYTCTBHE WIIH COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
¢dusnueckue HEJ0CTaTO4YHOE CJIEYIOIIUX CJIETYIOIIUX CIIEYIOIINX
METO/BI COOTBETCTBHE 3HAHWH: OCHOBHBIX | 3HAHWM: 3HAHUM:
UCCIICIOBAHUS CJICAYIOIINX 3aKOHOB H OCHOBHBIX OCHOBHBIX
3HAHMM: MOHATHH QU3UKH, 3aKOHOB U 3aKOHOB U
OCHOBHBIX OCHOBHBIX NOHATHH QU3NKK | IOHATUH PU3HKH
3aKOHOB U ¢busnueckux OCHOBHBIX OCHOBHBIX
MOHATUN GU3UKA | METOJOB ¢u3nIecKux (uznyeckux
OCHOBHBIX HCCJIEJOBAHUS. METO/IOB METOJI0B
¢uznueckux HonyckaroTcs WCCIIeIOBAaHUs, HO | HCCIICIOBaHuU,
METOJI0B 3HAYUTEJIbHBIE JIOITY CKAIOTCSI CBOOOHO
UCCIIeIOBaHUS omuoKH, HE3HAYUTEJIbHBIE | OTIEpPHPYET
MPOSIBIISIETCSA omuoKHy, prOOPETEHHBIMH
HEOCTaTOYHOCTh | HETOYHOCTH, 3HAaHUSAMH.
3HaHUH, 10 pALY 3aTpyAHEHHS TIPU
noKasareneH, AHAJTUTUYECKUX
oOydJaromnuiics oTIepaIusx.
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UCTIBITHIBAET
3HaYUTEIbHbIC
3aTpyAHEHHS TIPU
OIIEPUPOBAHUHU
3HAHWSAMU U U
UX NIepeHoce Ha
HOBBIE CUTYallHU.

yMeTh:
MPUMEHSTh
3HAHW 110 (HHU3UKE
K PEIICHUIO
MPAKTHYECKUX
3ajad,
MCIOJh30BaTh
MaTeMaTHYCeCKUH
anmapar npu
BBIBO/IC
(u3nIecKux
3aKOHOB,
TUTAHUPOBATh U
BBITTOJTHSTh
y4ueOHOe
IKCTIEPUMEHTAIHH
oeu
TEOPETUUECKOE
UCCIIeIOBaHUE
(hu3nIecKuX
SIBJIEHUI

OO0yuarommuiics He
yMeeT UK B
HEJOCTaTOYHOU
CTCTICHU YMEET
PUMEHSTh
3HAHUA IO HHU3UKE
K PEIICHUIO
MPAKTHYECKUX
3ajad,
UCIIOJIb30BaTh
MaTeMaTUICCKHMA
anmapar npu
BBIBO/JIC
(huznyeckux
3aKOHOB,
TUTAHUPOBATH U
BBIMOJIHATh
yueOHOe
9KCTIEPUMEHTAIBH
oeH
TEOPETHYECKOC
HCCTIeTIOBAHUC
(hu3nyecKux
SIBJICHUI

OOyuaromuiics
J€MOHCTPUPYET
HETOJTHOe
COOTBETCTBUE
CJICTYFOIIUX
YMEHUI:
MPUMEHSAThH 3HAHUS
o usuke K
pelIeHuto
MIPaKTHYECKUX
3a1ad,
WCIIOTIB30BaTh
MaTeMaTUYECKUI
anmapar npu
BEIBO/IE
(hm3uIecKux
3aKOHOB,
TUTAaHUPOBATH U
BBITIOJTHSTH
y4ueOHoe
AKCIIEPUMEHTAIIEH
oeu
TEOpEeTHIECKoe
WCCJICIOBAHUC
(uznIecKux
SIBIICHUM.
Honyckarorcs
3HAYUTEIbHBIC
OIINOKHU,
MIPOSIBIISICTCSI
HEJ0CTaTOYHOCTh
YMEHUH, 1O PALY
ToKa3aTeJIeH,
o0yJaronuiics
WCTIBITHIBAET
3HAYUTEIbHBIC
3aTPyIHCHHS MTPH
ONEePUPOBAHUU
YMEHUSIMH TIPH UX
MepeHoce Ha
HOBBIC CUTYAIIHH.

OOyuarommuiics
JEMOHCTPUPYET
JacTUIHOE
COOTBETCTBHE
CJIE Ty IOLTUX
YMEHUI:
MPUMEHSTh
3HAHUS N0 (PU3HKE
K pelIeHuIo
MPAKTHYECKUX
3aad,
WCIIOTT30BaTh
MaTeMaTUYECKUI
anmapar npu
BEIBO/IE
(hm3ugecKux
3aKOHOB,
TUTAHUPOBATH U
BEITIOJTHSTH
y4ueOHoe
AKCIIEPUMEHTAIIEH
oeu
TEOPETHIECKOE
HCCIIEI0BAHNE
(uznIecKux
SIBJIEHUWA. Y MEHUS
OCBOCHEBI, HO
JIOITY CKaIOTCS
HEe3HAYHUTEIHHBIE
OIINOKH,
HETOYHOCTH,
3aTpyTHEHHS MTPH
AHATUTHIECKAX
oreparmsx,
MepeHoce yMeHH!
Ha HOBBIE,
HeCTaHJapTHEIE
CUTYaIUH.

OO0yuaromuiics
JIEMOHCTPUPYET
TOJTHOE
COOTBETCTBUE
CJICYFOIIUX
YMEHUI:
MIPUMEHSTh
3HAHUSA N0 (U3HKE
K pEIIeHUI0
MIPaKTHYECKUX
3amad,
HCIIONB30BaTh
MaTeMaTUYeCKUI
anmapar npu
BBIBOJIE
(hm3ugeckux
3aKOHOB,
IJIAHUPOBATH U
BBITIOTHSTH
yaeOHOoe
AKCIIEPUMEHTAIbH
oe u
TEOPETHUECKOE
HCCJIC/IOBaHUC
(mznyeckux
SIBJICHUH.
CBoOomHO
orepupyeT
MIPUOOPETCHHBIMH
YMCHHSMH,
MIPUMEHSET UX B
CUTYaIUsIX
MOBBIIICHHON
CJIO)KHOCTH.
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BJIA/IETD: Oo6yuatomutics He | OOyJaromIHics OO0yuatromuiics OO0yuatormuiics B
CUCTEMOH BJIaJieeT WU B BJIaJICeT CUCTEMON | YaCTHYHO BJIAJICET | MOTHOM 00BbeMe
TEOPETUIECKUX HEIOCTaTOYHON TEOPETUIECKUX CHCTEMOH BJIaJIeeT CUCTEMOMN
3HAHUI 1O CTCTICHH BJaJeeT | 3HAHUM Mo QU3UKE, | TECOPETUUCCKUX TEOPETHUECKUX
¢buzuke, CHUCTEeMOM METOJI0JIOTHEN U 3HAHUU MO 3HAHUU 1O
METOJIOJIOTUEH U TEOPETHUUCCKUX METOJaMH ¢usuke, (usuke,
METOAaMHU 3HAHUI 1O ¢busnygeckoro METOOJIOTHEH 1 METOOJIOTHUEH U
(hu3IIECKOT0 dhusuke, JKCIIEPUMEHTA, METOaMH METOdaMHU
IKCTIIEPUMEHTA, METO/IOJIOTHEH U HaBBIKAMH ¢duzngecKoro ¢uzngeckoro
HABBIKAMH METOJIAMH penieHus AKCIIEPUMEHTA, JKCIIEPUMCHTA,
peleHus (uzudeckoro KOHKPETHBIX 33/1a4 | HaBBIKAMH HaBBIKAMHU
KOHKPETHBIX 3KCIICPUMEHTA, U3 pa3HbIX pelieHus pelieHus
3a]1a4 U3 Pa3HbIX HABBIKAMH obnacrelt pU3UKN | KOHKPETHBIX KOHKPETHBIX
obnactel GU3UKK | pelieHHs Ha YPOBHE, 3a7a4 U3 pasHbIX 3a7a4 13 pasHbIX
Ha ypOBHE, KOHKPETHBIX COOTBETCTBYIOMIEM | oOjacTeit pusuku | obmacTeit pu3nKu
COOTBETCTBYIOIIE | 3a]la4 U3 pa3HbIX TpeOOBaHMSIM Ha YPOBHE, Ha YPOBHE,
M TpeOOBaHUAM oOrnacreii pusukn | obmenpodeccnoHa | COOTBETCTBYIONIE | COOTBETCTBYIOIIE
obmemnpodeccron | Ha ypoOBHE, JILHOM TIOJTOTOBKH | M TPEOOBAHHIIM M TpeOOBaHUIM
aJbHOMN COOTBETCTBYIOIIE | OakamaBpa 1o obmenpodeccruon | oduienpodeccuon
MOJITOTOBKHU M TpeOOBaHUAM HaNpPaBICHHIO B ANBHOM AIBHOU
OakanaBpa 1o o01enpodeccuoH | HEMOJTHOM 00beMe, | MOATOTOBKU MOJITOTOBKH
HaIpaBJICHUIO ANBHON JIOITY CKaIOTCSI OakaiaBpa 1o OakaraBpa 1o
MOJITOTOBKHU 3HAYUTEIbHBIC HaIpPaBICHHUIO, HaIpPaBJICHHIO,
OaxkanaBpa 1Mo OIITNOKH, HaBBIKH OCBOCHBI, | CBOOOIHO
HaIpaBIICHUIO MPOSIBIISETCS HO JIOIYCKAIOTCS MpPUMEHSIET
HEIOCTATOYHOCTh | HE3HAYUTEJIbHBIC | MOJyYEHHBIC
BIIaJICHUS OIMOKH, HABBIKU B
HaBBIKAMHU IO PSIIy | HETOYHOCTH, CUTYyaIusIX
nokasareneH, 3aTPYHCHMS MTPH | MTOBBIIICHHON
OOyuaromuiics AQHATUTUIECKUX CJIO)KHOCTH.
HCTIBITHIBACT OTepaIusIX,
3HAYHUTENLHBIE nepeHoce yMeHUit
3aTPYHCHHS IIPH | HA HOBEHIE,
MPUMEHEHUH HECTaHIaPTHBIC
HaBBIKOB B HOBBIX | CUTYyAlIHH.
CUTYyaIUsX.
I xanabl OLICHUBaAHUA PE3YyJAbTATOB HpOMe)KyTO‘lHOﬁ aTreCralum M HX
OolnucaHue:

Dopma npomedNCymouHOl ammecmayuu: 3a4em.

[IpomesxyTouHas arTectanus ooydaromuxcs B hopMe 3a4€Ta MPOBOIUTCS IO
pe3yabTaraM BBINOJHEHUS BCEX BHUIOB Yy4eOHOW pabOThl, MPETyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO JAHHOW IUCHMIUIMHE (MOJIYJII0), IPU STOM YUUTHIBAKOTCS
pe3yJIbTaThl TEKYLIETO KOHTPOJIA YCIEBAEMOCTH B TedeHue cemectpa. OlneHka
CTENEHHU JOCTUKEHUSI OOYHAIONIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUEHHS T10
JUCHUIUIMHE (MOYJII0) TPOBOJIUTCS MpernojiaBaresieM, BEAyIIUM 3aHSITHS TI0
JUCUUILIMHE (MOYJII0) METOJIOM 3KCIIEPTHOM OlLIeHKHU. [1o nToram npoMexyTouHom
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aTTECTAINH 10 JUCIMIUIMHE (MOJIYIIIO) BBICTABIIACTCS OICHKA «3aYTCHOY» WIIH «HE
3a4TCHO.

K npomescymounoii ammecmayuu 0onyckaromcs moabkKo CmyOeHmbl,
8bINONHUBUIUE B8Ce BUObL  YYeOHOU pabombl, npedycMomperHvle pabouel
npozcpammou no oucyuniure « Duzuxay (YchewHo 8vINOIHUSWIUE U 3AUUMUBULILE
6ce 1abopamopHtvle pabomol)

Ixana
Onucanue
OLICHUBAHUSA

BoinonHeHnsl Bce BuAbl Y4eOHOM pabOThl, NPETyCMOTPEHHbIE Y4eOHBIM
m1aHoM. CTyJIeHT J€MOHCTPUPYET COOTBETCTBUE 3HAHMI, YMEHUH, HABBIKOB
MPUBEJCHHBIM B TaOJMIaX T[OKa3aTened, omnepupyeT MNpHOOPETEeHHBIMU
3auTeHo 3HAaHHUSAMH, YMEHUSMH, HABBIKAMH, IPUMEHSAET UX B CUTYalLUsAX MOBBILLIEHHON
cnoHOCTH. [Ipu 3TOM MOTyT OBITH JOMYIICHBI HE3HAUWUTENbHBIC OIMIMOKH,
HETOYHOCTH, 3aTPYyIHEHUS IIPU aHAIMTUYECKUX ONEpaLUsiX, IEPEHOCE 3HAHUM
Y YMEHU Ha HOBBIE, HECTAHAAPTHBIC CUTYALUH.

He BbimosiHeH onuH win 6ojee BUIOB yueOHOM pabOThI, MPESyCMOTPEHHBIX
y4eOHbIM M1aHoM. CTYACHT AEMOHCTPHUPYET HETIOJIHOE COOTBETCTBUE 3HAHUIM,
0 YMEHHUH, HaBBIKOB IPHUBEICHHBIM B TaOJHMIIAX MOKa3aTeslel, JOIMyCKaloTCs
© 3RO aunTenbibre OLIMOKY, MPOSIBISIETCA OTCYTCTBUE 3HAHWM, YMEHUMN, HABBIKOB
0 psAly TIOKa3aTesiel, CTYIEHT UCTBIThIBAECT 3HAUUTEIbHbBIE 3aTPYIHEHUS IIPU

OTIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX MIEPEHOCE Ha HOBBIE CUTYAIIUU.

Dopma npomercymoyHoll ammecmayuu: IK3aMeH.

[IpomexyTouHas arrecTamus o0yJyaroumxcs B popme 3K3aMeHa IPOBOAUTCS
M0 pe3yJbTaTaM BBHITIOJHEHHs] BCEX BHIIOB yueOHOW pabOoThI, MpeayCMOTPEHHBIX
y4€OHBIM IIJIJAHOM MO JaHHOW AMCIMIUIMHE (MOJIYJII0), MPU 3TOM YUYUTHIBAKOTCS
pe3yibTaThl TEKYIIEro KOHTPOJS YCIEBAeMOCTH B TeueHue cemectpa. OreHka
CTENEeHU JOCTHXKEHUSI 00YyYaIOIMMUCS TUIAHUPYEMBIX Pe3yJbTaToB OOyuYeHUS IO
JUCHMIUIMHE (MOJAYJIO) MPOBOAMUTCS IMpernojaBaTesieM, BEAYIIMM 3aHATHSA IO
JUCUUIUIMHE (MOIYIII0) METOAOM IKCIIEPTHOM O1leHKHU. [10 uToram npomexyTo4Hou
aTTecTallid MO0 JTUCHUIUIMHE (MOIYJIO) BBICTABIACTCA OLEHKA «OTIMYHOY,
«XOpPOIIIOY, KYAOBIECTBOPUTEIBHO» WUIIH «HEYIOBICTBOPUTEIHHOY.

K npomesxcymounoti ammecmayuu 00Onyckarwomcs moabKo CmyoeHmbsl,
8bINONHUBUIUE B8Ce BUObL  YYeOHOU pabomvl, npedycMoOmperHvle pabouel
npozpammoi no oucyuniune «@usuxay (ycnewHo Hanucasuiue KOHMPOJIbHbIE
pabomvl, 8bINOIHUBWILE U 3aWUMUBUIUE 1AOOPAMOPHbLE pAOOMbL)
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Hlkana oyenuganusn Onucanue

Buvinonnenvl  6ce 6uovl  yuebOHOU pabomul, NpeodycCMOmMpeHHble
yuebnoim naanom. Cmyoenm OemMOHCmMpupyem COOmeEemcmeue
3HAHUL, YMEHUl, HABbIKO8 NPUBEOEHHbIM 8 MabIuYax noxazameretl,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUIMU, HABbIKAMU,
LG npUMEHsiem UX 68 CUmyayusix nosvlueHHou cioxchocmu. Ipu smom
Moeym Oblmb 0oOnyujensbl He3Hauumenbhvle OUUOKY, HemOYHOCMU,
3ampyOHeHus Npu AHATUMUYECKUX ONepayusx, nepeHoce 3HAHUll u

ijeHm? Hd HOoe6ble, HecmaHOapmele cumyayuu.

Buvinonnenvt  6ce  6uovi  yuebnou pabomsi, npedycmMompeHHbie
yuebnoim  naamom.  Cmyoenm  OeMoOHCmpupyem  HenoHoe,
Xopowo npasuibHoe  coomeemcmeue - 3HAHUL,  YMeHUU,  HABbIKOS
npUBeOeHHbIM 8 MabIuyax noxazameinetl, 1UO0 eciu npu SMom Ovliu
oonyujenvl 2-3 HecyujecmeenHole OuUOKuU.

Buvinonnenvt  6ce  6uovi  yuebnou pabomsi, npedycMompeHHbie
yueonvim naanom. CmyoeHm OeMOHCmpupyem COOmeemcmaue
Yooeremeopumenvno | 3uHanuil, 8 KOMOPOM 0C8eujeHa OCHOBHAS, HAUDOIee BaANCHAS YACTb
Mamepuana, Ho npu 3MomM OONYUieHd OOHA 3HAYUMENbHAS OUUOKA
UIU HEMOYHOCTb.

He 6wvinonnen ooun unu 6Oonee 6u008 yuebHOU pabomul,
npeoycmMomperHulx yueonvim nianom. Cmyoenm oemoHcmpupyem
HeNnoJHoe COOMencmaue 3SHaAHUl, YMeHUU, HA8bIKO8 NPUBEOEHHbIM 6
Heyoosnemeopumenvn | mabauyax noxkazamenetl, OONYCKAWMC 3HAYUMENbHblE OWUOKU,

0 NPOSIGISEMCSi OMCYMCMEUE 3HAHUL, YMEHUL, HABbLIKO8 NO POy
nokasameinei, Cmyoenm UCnblmoléaen 3Ha4umenbHvle 3ampyOHeHUs.
npuU ONepupoSanUY SHAHUAMU U YMEHUSMU NPU UX NePEHOCe HA HOBble
cumyayuu.

@doH/ OILICHOYHBIX CPEACTB IMPEJACTaBICH B MNPUIOKEHUAX | W 2 kK paboueit
porpammMme.

7. YueOHO-MeTOAN4YeCKOe U HHPOPMAIITHOHHOE o0ecriedeHue
AUCUHMILTHHBI

a) OCHOBHAas JiUTEeparTypa:
1. T.N.Tpodpumona, «Kypc ¢puzuxu», 2012.
2. AT Yeptos, A.A.Bopo0ObéB, «3agaunuk no ¢usuke», 2008.

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:
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1. H.I1.Kanamuukos, M.A.CmonasipeB «OcHoBsl pusuku» Tom 1, 2003, 96C
«3natenbcTBO JIaHb»

H.K. I'acaukos, C.B. Konbuios, M.B. Kopsuxko, C.1. CorocToBa «MexaHuka
1. ITpaktuxkym» 2019, Mocnonutex

3. C.HU. CorocroBa, M.B. Kopsiuko, C.B. Konbuios, H.K. 'acHukoB «Mexanuka
2. Ilpaktuxym» 2019, Mocnonutex

B.B. Huxeropoaos, H.M. Ky3nenosa, JI.B. BonkoBa «21eKTpoMarneTu3m.
JlabopaTopnsrit mpakTukyM. Yactes 1» 2019, Mocnonurex

B) [lepeyens pecypcoB cetu UHTepHeT, HEOOXOAUMBIX /15 OCBOCHHS AUCHMILIUHBI:

Ne Haumenosanue Ccplaka Ha pecypc JocTynHocTh
HNudopmaunoHHO-CIpaBOYHbIE CUCTEMbI
Wnudopmannonnsie pecypcsl Cetn
1 http:// www.consultant.ru HoctynHo
Koncynsrantllmoc
WHdopmannoHHO-TIpaBoOBO# MopTa .
2 TAPAHT http:// www.garant.ru HocrymHO
ITopran denepanbHbIX roCy1apCTBEHHBIX
3 | oOpa3oBaTeabHBIX CTAHIAPTOB BHICIIETO http://www.fgosvo.ru. HoctymHo
o00pa3oBaHus
DJIeKTPOHHO-0U0IHOTEYHbIE CUCTEMBI
4 | DnexTpoHHO-OMONMMoTeuHas cucrema Jlanp | https://e.lanbook.com/ HocrtynHo
«OTKpBITOC 00pa3oBaHKe» - IaTGopma, https://openedu.ru/ HoctymnHo
5 | mpennararomasi OHJIaNH-KYpPCOB
6 Cucrema oHJIaliH KypcoB MOCKOBCKOTO https://lms.mospolytech.ru/ HoctynHo
[omutexa LMS
IIpodeccuonanbHbie 6a3bl JAHHBIX
basa qaHHBIX HAyYHOU 3JICKTPOHHOM http://www.elibrary.ru HoctymHo
7 | bubnmorexu
(eLIBRARY.RU)

JIuieH3MoHHOe W CBOOOTHO PacHpoCTpaHsieMoe NMPOrpaMMHOe oDecrnevyeHue, B TOM

YUCJI€ 0TCYECCTBEHHOI'O MPOU3BOACTBA:

Ne| HaumenoBaHue Pazpaborunk 1O JoctynHocTh Ccpuika Ha Exunbiii peectp
(mpaBoo0aagaTesib) (TMIeH3UOHHOE, poccuiickux mporpamm s IBM
CB0O0OHO u B/ (npu Hagm4yum)
pacnpocTpaHsieMoe)
1 | Astra Linux Common | OOO «PYCBUTEX- JlunensnonHoe https://reestr.digital.gov.ru/reestr/30578
Edition ACTPA» 3/?sphrase_1d=954036
2 | MoitOduc 000 «HOBBIE JInuensnonuoe https://reestr.digital.gov.ru/reestr/30155
OBJIAYHBIE 8/?sphrase_1d=943375
TEXHOJIOT'UI»

') DIEeKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI:
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[Tone3nsie yueOHO-METOAUYECKHE U MHPOPMALIMOHHBIE MaTepUabl MPEACTaBICHbBI

Ha cauTe:
https://Ims.mospolytech.ru/local/crw/category.php?cid=49&crws

S0P https://Ims.mospolytech.ru/course/index.php?categoryid=49.

8. MarepuajbHO-TeXHUYECKOE O0ecneYeHrue 1 CIUIIUHbI.

e Creuuanu3upoBaHHas yueOHasi nabopatopus kadenpsl «Duszmka» 1o
mexanuke: Aya. 11K 332, ocHalieHHasi, B TOM 4YMCII€, UCIOJb3YEMbIMU B JaHHOU
paboueii mporpamMme J1abopaTOpHBIMU ycTaHOBKaMu: «lM3mepeHne 0a30BbIX
BEJIMYMHY, «3yuenue OAITUCTUIECKOTO MasiTHUKa, «3yuenue
MaTeMaTU4eCKOro MasiTHUKay», «OnpeiesieHhe MOMEHTA HHEPLIUW.

o Cnenuanu3upoBaHHas yuyeOHas nabopatopus kKadenpsl «Duszmka» 1o
anektpomarnetusmy: aya. [IK 331, ocHamienHas, B TOM 4ucie, UCIOJIb3yEMBIMU B
JAaHHOU paboyell mporpamMme J1abopaTopHbIMU ycTaHOBKaMU: «3ydyeHre MOCTOBOM
cxeMb», «/3MepeHHe COCTaBIIOUIMX MArHATHOrO 10 3eMJM  METOJIOM
HAJIOXKEHUS BHEIIIHETO IMOJIs», «M3MepeHue Cuilbl, 1eMCTBYIOIEN Ha IPOBOAHUK C
TOKOM MarHUTHOM Mojey», «M3ydeHue nmoBeAeHrus paMKd C TOKOM B MarHUTHOM
TIOJIE.

9. MeToanuyeckue peKOMEHAALMHU JI CAMOCTOATEIbHON PadoThI

CTYJAEHTOB
CamocrosTenbHas padoTa SIBISIETCS OJTHAM W3 BUIOB YUEOHBIX 3aHATUN. [[enh
CaMOCTOATENLHON paboThl — MPaKTUYECKOE YCBOCHHE CTYACHTaMH BOIIPOCOB

METPOJIOTUU, CTAaHJIAPTH3AIMU U CepTU(DUKAIMU, pacCMaTPUBAEMBIX B IIpoOIlecce
U3YYEHUS JUCIUIUINHBIL.

AynutopHasi caMOCTOsITeNIbHasg paboTa MO AMCHUIUIMHE BBIMOJHSAETCS Ha
y4€OHBIX 3aHATHUSAX 0] HEMOCPEICTBEHHBIM PYKOBOACTBOM IPEMNOJIABATENS U IO
€ro 3aJIaHuI0.

BueaynutopHas camocTrosiTenbHas padoTa BBINOJIHSAETCA CTYAEHTOM 10
3aJIaHUIO MpeToAaBaTesi, HO 0€3 ero HeMmoCPEeACTBEHHOTO YYacTHsl.

3agaum caMOCTOATEILHOM PA0OTHI CTYAE€HTA:

- pa3BUTHE HABBIKOB CAMOCTOATENbHON YueOHOM paboThI;

- OCBOEHUE COJIepKAHU JUCIUIUINHBL

- yriayOseHue coiep KaHus U OCO3HaHNUE OCHOBHBIX MOHATUHN AUCHUIUINHBI;

- HCIIONIb30BaHME MaTepuaga, COOpaHHOTO M TMOJYYEHHOTO B XOe
CaMOCTOSATEbHBIX 3aHATUI TUTS 3¢ deKTUBHOMN MOJATOTOBKHU K
g depeHIpOBaHHOMY 3a4€Ty U SK3AMEHY.

Buabl BHeayAUTOPHON CAaMOCTOATEIbHON padoThI:

- CaMOCTOSITEIbHOE U3YUYEHUE OT/IETbHBIX TEM JUCIUIUINHBL

- IOATOTOBKA K JICKIIAOHHBIM 3aHITHUAIM;

- IOJITOTOBKA K JIa0OpaTOPHBIM paboTaM;
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- BBIIIOJIHEHHUE JOMAIIHUX 33JJaHUH 10 3aKPETICHUIO TEM;

-BBIIIOJIHEHUE JIOMAIIHUX 3aJaHui [0 pELUICHUI0 TUIIMYHBIX 3aJad |
YIPAKHECHU;

- Hay4HO-HCCIeA0BaTeNbckasi paboTa CTYIEHTOB;

- Y4acTHE B TEMAaTHYECKUX JTUCKYCCHUSX, OJIMMIINAIAX.

s BBINOJIHEHUS! JIFOOOTO BHUJA CAMOCTOSITEIBHON paboThl HEOOXOIUMO
IIPOUTH CIIEAYIOIIUE ITAIBI:

- OTPEJIEIICHUE LIEIA CAMOCTOSITEIbHOM paboThI;

- KOHKpEeTHU3allys T03HaBaTeIbHOM 3a/1a4u;

- CaMOOILIEHKa TOTOBHOCTH K CAMOCTOSTEIHHON padoTe;

- BBIOOD aJIeKBaTHOTO CIIOC00a JEHCTBYS, BEIYIIEro K PEIICHUIO 3a/1a4H;

- IJTAHUPOBaHUE pabOTHI (CAMOCTOSATEIBLHON UITK C TTOMOIUIBIO MTPETO0/1aBaTEeNs)
HaJ 3aJaHUEM;

- OCYIIECTBJICHHE B TMPOIECCE BBHINOJHEHUS CAMOCTOSTEIHLHOU pPabOThI
CaMOKOHTpPOJIS  (IPOMEXYTOYHOTO M KOHEYHOT0) pe3yibTaToB paboThl U
KOPPEKTUPOBKA BBIIOJIHEHUS PaOOTHI.

10. MeToan4yeckue peKOMeHIAIMHU ISl TPenoaaBaTe/is

Oco0oe BHHMaHUE TMpPU U3YUYECHHHM pazaena «MexaHukay clieyeT yAeNsTh
M3YUYCHHUIO OCHOBHBIX TMOHSTUM M 3aKOHOB JMHAMUKHU T[OCTYINATEIbHOTO U
BpalllaTEIbHOTO JBIKEHUS.  TeOpeTHYecKoe HU3YYEHHE OCHOBHBIX pa3JielioB
«MexaHuKn» JOJDKHO 3aBEPIIaThCs KOHTPOJIBHOM pad0TOM, a TaKkKe BBITOJIHEHUEM
U 3aIIUTON TaOOpaTOPHBIX padoT.

B pazpene «DneKTpu4ecTBO U MarHeTu3M» 0co00oe BHUMaHUE HEOOXOIUMO
YIAEIUTh OCHOBHBIM TIOHATUSIM H 3aKOHAM DJJICKTPOCTATHUKH, IMOCTOSIHHOIO
AIIEKTPUYECKOT0 TOKA 1 MarHeTU3Ma, KOTOPhIE JTOJKHBI ObITh YCBOEHBI CTYACHTAMU
Y WCII0JIb30BaHbl MPU BBITIOJHEHUH YETHIPEX JTAOOPATOPHBIX PabOT.

i1 mpoBeieHrs 3aHATHN 0 TUCUUIUIMHE «DU3MKa» UCIIOJIb3YOTCS CPEACTBA
oOy4eHwus:

- yueOHuku, nHGOpMaIMOHHbIE pecypchl UHTEepHETa;

- CIPaBOYHbBIC MATEPHUAIIBL;

- METOJIMYECKUE YKA3aHUsI 1JI BBIMOIHEHHUS J1a00paTOPHbBIX PAOOT.




CrpykTrypa u coaepKaHue JUCUUILINHBI «PU3HKaY
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[Ipunoxenue A.

23.03.03 «IkcmiayaTanusi TPAHCHOPTHBIX M TEXHOJOTHYECKMX MAIIIMH U KOMILTIEKCOB)

[Ipodunb MoaroToBKU

«H/KUHUPHHT U IKCIIYAaTALUS TPAHCIIOPTHBIX CHCTEM»

(6akanaBp)

3aounas ¢hopma 00yueHHUsI

Buabl yueoHoii
paodoThl,
BKJII0YAS
Ho & = S ®
Me S | 5 5| camocTosITebHYIO OpPMBI aTTeCTAIUHN
Pasnen S | =X 2| pa6ory cTyneHTOB
pa & L = ’
Tem © | = 3| uTpynoeMKoCTh B
yacax
J |II/C | Ja6 | CPC|3JIP| T | P [ K/P | YO | 9| 3
KunemaTtnka u IuHaAMHKa
IIOCTYIIATEJILHOTO IBHKEHUS
| Y A 201 | 2 16
2 | Jlabopamopnas pa6oma 1.01 ) 1 ) 16
Pemenne 3ajau 110 TEME:
3 | «Kuaematuka u IUHAMHKa | 2 1 2 16
MOCTYNATEIBLHOTO JIBHKCHUSDY




Kunemartuka u JTUHAMUKa
BpaliaTeIbHOIOo JIBHDKCHUSL.

4 2 16
["apmonnueckue koyieOanusl.

5 | Jlabopamopnasa paboma 3M 2 16
Pemenue 3a1a4 1o TEME:

6 «Kunemartuka u JTUHaAMHUKa 5 16
BpalIATEIbLHOTO JIBHOKEHUS

7 | Uroro mo 2 cemecrTpy: 4 4 4 96
DIIEKTPOCTATHKA. IToctostHHBIN

8 | DJIEKTPUYECKUI TOK. 2 16

8 | Jlabopamopnas paboma 2.02 2 16
Pemenue 3amau no reme:

10 | «Dnektpocratukay, «IlocTosHHBIM 2 16
AIEKTPUYECKUN TOK»
Marnetusm. JJIeKTPOMAarHUTHAS

11 | uagyKIHs. 2 16

12 | Jlabopamopnas paboma 3.02 2 16
Pemenue 3a1a4 1o TeMe:

13 | «Marnetuzm» , « QJIeKTpOMarHuTHas 2 16
WHIYKITUSD)

50 | Mroro mo 3 cemecTpy: 4 4 4 96

51 | roro: 8 8 8 192

3aBemyromuii kadenpoii «Puznka

/A.M.Ctpexanuna/

18
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AHHOTAUMS IPOrpaMMbl TUCHUIUIMHBL: «DU3HKA»
JJIs1 HanpaBJieHUus noAroToBku 23.03.03 «IkcmiyaTanus TPAaHCIOPTHLIX U
TEXHOJOTMYEeCKUX MAIIMH U KOMILJIEKCOB
IMpoduias moaAroTOBKHU
«MHKHUHHUPHHT ¥ IKCILIYaTAIMs TPAHCIIOPTHBIX CHCTEM»

1. lesu u 321294 AUCHHUILIHHBI

K 0oCHOBHBIM 1EJISIM OCBOCHUS TUCIUTUINHBI « DU3HUKa» CIEAyeT OTHECTH:
— @opMHpOBaHWE HAYYHOTO MHPOBO33PECHHS U COBPEMEHHOTO (hHU3MYECKOTO
MBIIIUICHUS,
— TpHOOpeTeHHEe TPAKTHYECKUX HABBIKOB, HEOOXOJMMBIX ISl HW3yYCHUS
€CTECTBEHHOHAYYHBIX, 001IePO(ECCHOHANBHBIX U CTICIIHATBHBIX TUCIUILIAH
K ocHOBHBIM 3a1a4amM OCBOCHUS AUCIUIUIMHBI «DHU3UKa) ClemnyeT OTHECTH:
— M3ydenne obmielt pu3nku B 00bEME, COOTBETCTBYIONIEM KBTM(PUKAINK OaKaiaBpa

2.MecTo aucuumiannel B cTpykrype OIl

HMucuummaa «®Pusukay otHocuTcs k 0azoBoit wactu (b1.1.) 6a3zoBoro mukia (b1)
OCHOBHOI 00pa3zoBaTeIbHOM TporpaMmbl Oakamaspuata (OIT).
«Du3nKa» B3aUMOCBSI3aHA JIOTHUYECKH M COJAEPKATEIHHO-METOAMYECKH  CO
caenyromumu auciuminHamu OOIT
B 6azo60it vacmu 6azosoco yukna (b1.1.):
— Maremaruka;
— TeopeTnueckass MEXaHUKa;
— ConpoTUBIEHUE MaTEPUATIOB;
- SHCKTpOTCXHI/IKa H DJICKTPOHUKA.
— MarepuanoseneHue;
— CrangapTuzanys U METPOJIOTHsl

3. Tpe0oBaHus K pe3yabTaTaM 0CBOCHMS AU CHUTIIUHBI

B PE3YJIbTATC U3YUCHUA JUCLHUIIJINHBI «Duzuka» CTYACHTBI JOJIZKHBI:
3HaTb:

— OCHOBHDbIE€ 3aKOHbI N MOHATUA (l)VIBVIKl/I,'

— OCHOBHbIE q)I/I3I/ILleCKI/Ie MeTOoAbl NCCIeEAO0BaAHNA
yMeTh:

— MPUMEHATDb (1)VI3VI‘-I€CKI/I€ 3HaHMA K PEWLEHUNKO NMPaKTUYeCKNX 3a4au,
— WCMOJIb30BaTb MateMaTnyeckKmnm arrapar npun BbiBOA4E CI)VI3I/IL-IeCKl/IX 3aKOHOB;
— MNNaHNPOBATb WU BbIMOJIHATb yble6Hoe KCNepnMMeHTaibHOE U TeopeTnyeckoe

nccnegoBaHne GU3nYeckmnx ABaeHUM
BJaJd€Th:
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— CUCTEMOW TeopeTUYecKmX 3HaHUN no GU3nke;
— MEeTOZ0JIoTMeN N MeTogamMn GU3NYECKOro 3KCNepUMEHTa;
— HaBblkaMW peLleHMs KOHKPETHbIX 3ajad K3 pasHbix obnactenm usmkn Ha

YPOBHe, COOTBETCTBYHOLLEM TpeboBaHMAM 0b6LLEenpOPeCcCMOHaNbHON NOATOTOBKM

bakanaBspa.

4.00béM TMCHUNJIMHBI M BUbI Y4eOHOI padoThl
3aouHas popma

Bua yuebHoit paboTbl Bcero yacos CemecTp
O6wan TpyAo0eMKOCTb 216 (6 3.e.) 2,3
AyanTopHbIe 3aHATUA 24 12,12
(Bcero)
B Tom uucne
nekuun 8 4,4
MpakTnyeckue 3aHATUA 8 4,4
NabopaTopHbie 3aHATUA 8 4,4
CamocroaTenbHan 192 96, 96
paborta
KypcoBas pa6ora HeT
KypcoBo# npoekr HeT
Bua npomexKyTouyHou 3auéT, 3K3ameH
aTtrectaummu
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IIpunoxenue 1 x
3 5 paboueii mporpamme
MHMWHUCTEPCTBO HAYKHM 1 BBICHIEI'O OBPA30OBAHUA POCCUNCKOHW ®EJEPALINN

DEJIEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXJIEHWE BBICIIEI'O ObPA3SOBAHUA
«MOCKOBCKHH NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUH MMOJIUTEX)

HanpaBnenne noaroToBku:
23.03.03 «OkcrmyaTaiusi TPAHCIOPTHBIX M TEXHOJIOTMUYECKUX MAIIMH U KOMILIEKCOBY
[Ipodunb MoaroToBKH

«VIH)XVMHUPUHT U 3KCILTyaTalusl TPAHCIOPTHBIX CUCTEM
dopma 00yueHHS: OYHasl, 3a09HAs

Bunx npodeccuonanpHoii nesrensHocTH: (B coorBerctBum ¢ ®I'OC BO)

Kadenpa «Dusukay

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIHUILJIMHE
«Duzuka»

Cocrag: 1. [TacnopT ¢oHIa OLIEHOYHBIX CPEICTB
II. Onucanue OLIEHOYHBIX CPEJCTB:
KOMILJIEKTBI KOHTPOJIBbHBIX padboT (K/P)
BOIPOCHI IO TeMaM JAUCLHUIUINHBI K ycTHOMY onpocy (YO)
TEMBI JIJAOOPATOPHBIX pabOT U MPUMEpPHBIE BOMIPOCHI s MX 3amuThl (3JIP)
oOpaser] OuseTa A1 SK3aMeHa, BOITPOCHI JJIS MMOATOTOBKH K 3a4€Ty (3)
oOpa3zer oumeTa 1S 9K3aMeHa, BOIIPOCHI JIJIS TIOATOTOBKH K dK3aMeHy ()

Nk W=

CocTaBuTeu:

JIOLICHT, K.¢.-M.H. Bonkosa JI.B.

Mocksa, 2025 rox



HHACITIOPT ®OHJA OIHEHOYHbLIX CPEJACTB
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Tabmuma 1

duszuka

dI'OC BO 23.03.03 «3kcmiyaTaiys TpaHCIOPTHBIX U TEXHOJIOTHYECKUX MAIIUH U KOMILIEKCOBY

B mporiecce 0cBOEHUS JAHHOH TUCIUTUTHHEI CTYACHT (DOPMHPYET U IEMOHCTPUPYET CIICAYIONIHe 001menpodeccHOHATIbHbIE KOMMIETEeHIIUH:

McclieIoBaHNe (PU3NYECKHX SIBICHUI.

Baaners:

CHCTEMOW TEOpPETUYEeCKUX 3HaHWW 1o (Qu3HKe,
MeTojoJIoTued W MeToJaMu  (PU3MUECKOro
HKCIEPUMEHTA, HABBIKAMU PEIIEHUS KOHKPETHBIX
3ajlad M3 pa3HBIX oOyiacTeid (UMK Ha YpPOBHE,
COOTBETCTBYIOILIEM TpeOOBaHUAM
oOmenpodecCHoHAIBHON TTOATOTOBKY OaKajaBpa 1mo

HaIIPaBJICHUIO

KOMIIETEHIINN IlepeyeHb KOMIIOHEHTOB TexHoJsiorus Dopma Crenenu ypoBHel 0CBOCHHS
NH- OOPMYJINPOB- (opMuUpOBaHM  |[OLIEHOYHOI0 |[KOMIETEHIHM
JEKC KA b cpeacrBa*®
KOMIIeTeHII M
OIIK-1 [cnocoOHOCTB 3HATB: IIEeKIus, YO ba30Bblil yPOBEHb:
[PUMCHATD OCHOBHBIC 3aKOHBI U MOHSATUS (DU3WKU U OCHOBHBIE (CAMOCTOSITENIbH 3J1P, BOCIIPOM3BOICTBO MOJTyUCHHBIX
eCTngBeHHOHaY‘IHHe (hbU3UYEeCKre METOIbl UCCIICOBAHMS. ast pabora, KP, 3HAHUI B X0JIe TEKYILETO
154 (6] CHUHXCHCPHBIC . o
3HaHmm Megom,l YMmern: CCMUHAPCKUEC 3, KOHTPOJISL U IPOMEKYTOYHOM
’ MPUMEHSATH 3HaHUS 10 (DU3HUKE K PEIICHUIO BaAHSITHUS 2
MaTEMaTHYECKOTIO p b p ’ ArrecTaniu
AHATM3A - MPAKTUYCCKUX 3a/la4, UCIIOJIb30BATh BBITIOJTHCHHEC TToBBIILIEHHBIN YPOBEHb:
MO THPOBAHHSE 5 [MaTeMaTHYCCKHIl allapaT IPU BbIBOJC buzndeckux  [1abopaTOPHBIX VMeHmte HECTaHapTHO
podeccHonanbHoi 3aKOHOB, TUIAHUPOBAThH U BBIIOJIHATH yUeOHOE pabot OTBEYATh HA  IIOCTABJICHHLIE
NeATenbHOCTH PKCIIEPUMEHTAIBHOE U TEOPETUUYECKOE BOIPOCHI

**_ CoxpauieHus (popM OLIEHOYHBIX CPEACTB CM. B npriokeHnu 2 k PIL




OIIMCAHHUE OLHEHOYHbBIX CPEJACTB
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[Ipunoxenue 2
K paboueii mporpamme

Hepeqeﬂb OLHCHOYHBIX CPEACTB IO JUCHUIIJIMHE «Puzukan»

HanmenoBan
e [IpencraBnenue
Ne
= OLICHOYHOT'O CPEJICTBA
OC | onenouroro KpaTkas xapakTtepucTrka OIEHOYHOTO CPE/ICTBa I pea
B ®OC
Cpe/ACTBa
Kountponbnas |CpeacTtso MPOBEPKHU MEHHI MIPUMEHSTh
ap60Ta H(I))J'IH‘IGHHLIC pi%HaIfI/I}I ,Z[J'}I;{ emeHHE 3a1a4y KommiekT KoHTpOnbHEIX
1 p y p y
3a/laHui TI0 BapHaHTaM
(K/P) ONPEAECTIEHHOTO TUIA MO0 TEME WU PA3AETy
CpeAcTBO  KOHTpOJIs,  OpPraHM30BaHHOE  Kak
crieranbHas Oeceqa megarornyeckoro paboTHUKA C Bompocs: o
) YCTHBIA OTIPOC [00yYarONMMCHUS Ha TEMBI, CBS3AHHBIE C M3y4aeMOii
o TeMaM/paszenam
(YO) NMACLUIUIMHOM, W PAacCUATAHHOE HA BBISICHECHHUE
. JTUCTIATUTAHBI
00beMa 3HaHWK 00YYaroIIerocs Mo ONPEACTICHHOMY
paszeiy, TeMe, mpobdiaemMe u T.11.
3amura CpencTtBo TPOBEPKH YMEHHH W HABBIKOB 10
1aGopaTopHoit MCIIONB30BaHUIO JabopaTopHOoro obopynoBanus u | IIpumepHBbIe BOIpPOCH!
3 AGOTLL M3MEPUTEIBHBIX puOOopOoB, o0paboTke JUTSL 3aLUTBI
p TP PKCIIEPUMEHTANBHBIX JAHHBIX U MX CPAaBHEHHUIO C | J1a0OpaTOPHBIX paboT
(3JIP) TEOPETHUECKUMU pacueTaMu
Cpe,Z[CTBO MIPOBEACHUS npOMexcyTquoﬁ aTTeCTAllun BOHPOCBI UL
4 3aver MO pe3yJibTaTaM BBIMOJHEHHUS] BCEX BHJIOB y4eOHOH | TOATOTOBKH K 3a4€Ty,
3) paboTel B TEUEHUU CEMECTpa C MPOCTABICHUEM MPUMEPBI 3a4ETHBIX
OLICHKH «3a4TEHO» WJIU «HE 3a4TEHO» OuieToB
CpeAcTBO MPOBEACHUS MPOMEKYTOUHOU aTTeCTgLII/II:I Bompock! s
[0 pE3yIbTATaM BEINOMHEHHA BCEX BUIOB YYEOHOH | 1iorroropicn k sxsameny,
5 OK3aMeH paboThl B TEUYEHHWU CEMECTpa C MPOCTABICHUEM ——
D) OLICHKHU «OTJIMYHOY, «XOpOIIOY,
AK3aMEHAIIMOHHBIX
«(YZTOBIIETBOPUTEIHHOY WIH
OunIIeTOB

KHCYOOBJICTBOPHUTCIBHO»
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MMHUCTEPCTBO HAYKMU U BBICILLIET'O OBPA30OBAHMS POCCUCKOMN OEJNEPALIMN
®DenepanpHOE TOCY IAPCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEKACHHUE BHICIIETO 00pa3oBaHus
MOCKOBCKHI MOTUTEXHUUECKUN YHUBEPCUTET

Hanpasnenue noarotoBku:
23.03.03 «IkcnayaTanusi TPAHCIOPTHBIX M TEXHOJIOTHYECKUX MAIIIMH
U KOMILTIEKCOB)
OII (npodpuip): « MHKMHUPHUHT U IKCIIyaTAUA TPAHCHOPTHBIX CUCTEM

Kadenpa dusuka

(HaMeHOBaHHE Kadeapbl)

KoMmmiekT 3ajaHui 111 KOHTPOJIbHOM padoThI

o JucHuIuinHe «Pusukay
(HaUMEHOBaHUE JAWCUUILIHHBI)

@0]?]1/161 mexKyweco KOHmpOJisd, npoeepAarwasn CmeneHb OC60EHUA KOMNEMERYUU
OIIK-1

Tema ... Kunemamuka nocmynamesitbHo2co osudiceHU

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMepHOE IBMKEHHE TeJIa OIIUCBIBACTCS CIEAYIOIIUMHU 3aKOHAMU JIBUYKCHUS:

x(t)=13-97t+26,5t>, y(t)=7,5-6t 17t

X,y JaHbl B ME€Tpax, f — B CeKyHJaX.

Omnpenenute B MOMEHT BpeMeHH f=11 c: 1) koopauHATHI Tena; 2) MPOEKIUH CKOPOCTHU Tena; 3)
MPOEKIIMU YCKOpeHHUsi; 4) KacaTelIbHOE YCKOpPEHHE; S5) HOpMajdbHOE YCKOpeHue; 6) paamyc
KPUBH3HBI TPACKTOPUU

BAPUAHT 2
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMepHOE IBH>)KEHME TeJla OIMCHIBAETCS CIEAYIOIIMMH 3aKOHAMU JIBUYKCHUS:

x(t)=1-143t+ 041>, y(1)=23+17t+0,5¢°

X,y JaHbl B METpax, { — B CeKyHAaX.

Onpenenure B MOMEHT BpeMeHH =5 c: 1) KoOpAMHATHI Teja; 2) MPOEKIUN CKOPOCTH Tena; 3)
MPOCKITMN YCKOpEHHUsI; 4) KacaTelbHOE YCKOpPEHHE; S5) HOpMajdbHOE YCKOpeHHue; 6) paamyc
KPUBH3HBI TPACKTOPUU

BAPUAHT 3
KOHTPOJIBHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE IBH)KEHUE TeJla ONUCHIBACTCA CICAYIOUIMMH 3aKOHAMM IBYKCHUS:

x(t)=25+01t+6,5¢, y(t)="7,5+66t—1,7¢>

X,y JaHbl B ME€Tpax, f — B CEKyHAaX.
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Onpenenure B MOMEHT BpeMeHHU (=34 c: 1) KOOpaUHATHI Tela; 2) MPOSKIIUA CKOPOCTH Tena; 3)
IPOEKIIUN YCKOpEHMs; 4) KacaTelbHOE YCKOpPEHME; 5) HOpMaJbHOE YCKOpEHHE; 6) paguyc
KPUBH3HBI TPACKTOPUU

BAPHUAHT 4
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMepHOE IBMKEHHE TeJla OIUCBIBACTCS CIEAYIOIIMMHU 3aKOHAMU JIBUYKEHUS:

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

X,y JaHbl B ME€Tpax, f — B CeKyHAaX.

Omnpenenute B MOMEHT BpeMeHH =10 c¢: 1) KkoopauHATHI Tena; 2) MPOeKIUH CKOPOCTHU Tena; 3)
MPOEKIIMU YCKOpeHHUsI; 4) KacaTelbHOE YCKOpPEHHE; S5) HOpMajdbHOE YCKOpeHue; 6) paamyc
KPUBH3HBI TPACKTOPUU

Tema ... ,ZIMH(IM”K(I nocmynamesibHo20 0BUIICCHUA.

Bapuanr 1

3a Kakoe BpeMs ¢ COCKOJIB3HET ¢ HAKJIIOHHOM TUIOCKOCTHU JUTMHOMW S C YIJIOM HAaKJIOHA [ TeJo, eCln
OHO JIBIKETCSI PAaBHOMEPHO 0 HAKJIOHHOM TIOCKOCTH € YTJIOM HakJoHa a? HauanbHas
CKOpPOCTh T€Jla paBHa HYJIIO.

Bapuanr 2

Ha HenonBmHBIN 11ap HaJeTaeT cO CKOPOCTHIO Vo I1ap, Macca KOTOPOTo B n pa3 OoJblIe MacChl
HEMOJIBIKHOTO mapa. Haliaute cooTHOIIEHNE CKOPOCTEH MapoB MOCIe yIPyroro HeHTPaIbHOTO
yaapa K ckopoctu Vo.

Bapuant 3

Jlensnas ropka cocTaBisieT ¢ ropu3oHTOM yrod o = 10°. ITo Heli myckaroT BBEpX KaMEHb, KOTOPBIN
HNOJHABIINCh HA HEKOTOPYIO BBICOTY, COCKalb3bIBa€T IO TOMY >K€ MyTH BHHU3. KakoB
K02(pPHUIIMEHT TPEHUS 1, €CTIM BpeMsI CITycKa B # = 2 pa3a 0oJpIlie BpeMeHH moabEma?

Bapmuanr 4

K HuTH moziBemeHa rups. Eciii NoJHMMATh 3Ty THPIO C YCKOPEHHEM a1 = 2 M/C’, TO HaTS/KEHHE
HUTH OyZeT BIBOE MEHbIIE TOTO HANPSKEHHs, IPU KOTOPOM HUTh paspbiBaeTcs. C KakuM
YCKOPEHHUEM a2 Ha/l0 MOJHUMATh 3Ty TUPI0, YTOOBI HUTh pPa30pBaIach.

Tema ...Paboma u 3nepeus 6 nocmynameibHoMm 08UIHCEHUU
Bapuant 1

Omnpeznenute MrHOBEHHYIO MOIIHOCTb, Pa3BUBAEMYIO CHUIION F=2j+3k (H), xoropas

NefCTBYeT Ha MaTepHaIbHYIO TOUKY, JBIXKYIIYIOCS cO ckopocThio U = L5i —4j (m/c).

Bapuanr 2

JIBa rpy3a, Macchl KOTOPBIX OTHOCATCS Kak 1:4, coequHEHBI CHKaTOW MPYKUHOW M JIeKaT Ha
TOPU30HTAIILHOM TOBEPXHOCTU cToJia. [Ipm pacnpsmiieHHH Npy>XKUHBI T'Py3 MEHBIIEH MaccChl
noJryyaeT KuHetuueckyro sHepruto 40 /x. Uemy npu 3ToM Obljia paBHA NOTEHLUAIbHAS SHEPTUs
CKaTOM NPY>KUHBI?

Bapuanr 3
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[Tynst maccoit 10r, neTsmias TOpU30HTAIBHO cO CKOpocThio 200 M/c, momagaeT B IePEBIHHBIN
OpyCOK Maccoii 5 Kr, JIeXxaluil Ha CToJIe U YAEepKUBAEMBbIi MPYKUHON C )KeCTKOCThIO 2 KH/M .
Yemy paBHa MakcuMalbHas fedopmanus npyxuHsl? TpeHre He yUUThIBATS.

Bapuanr 4

PaGota Bcex cmi, AEHCTBYIOIMX Ha Tela CUCTEMBI, IIPHU MEPEXOE U3 MEPBOr0 MEXaHUUYECKOTO
COCTOSIHUSL BO BTOpoe oka3zanack paBHOU 123 JIx. IIpu 3ToM paboTa mOTEHIMANBHBIX CUI ObLIa
paBaa 300 [Ix, a paboTa JUCCHUTIATUBHBIX CHUJ OKazaiach paBHoW -13,8 Jx. Ha ckombko
U3MEHUJIACh KUHETUYECKasi JHEPTUsl CUCTEMBbI?

Tema ... lunamuxa epawiamenvrnozo 0suiicenus.

Bapuanr 1
MaxoBHK BpalllaeTcsl MO 3aKOHY, BEIpakaeMoMy ypaBHeHHeM ¢=A+Bt+Ct?, rie

A=2pan, B=16 pan/c, C=-2pan/c>. MOMEHT MHepLMM MaxoBuKa paBeH 50kr-m?. Haiitu
MOMEHT CHJI, JEHCTBYIOIIMX Ha MAaXOBUK (Bpalllaloliiii MOMEHT) B MOMEHT BpeMeHH t=1c.

Bapuanrt 2

CrutomHoM NWIMHAP Maccoi m=4 Kr KaTUTCs 6€3 CKOIbKEHHS [0 TOPU30HTAIbHON
HOBepXHOCTH. JIMHEeHHas CKOpOCTh OCH IMINHpA paBHa 1 M/c. Onpenenure MoIHy0
KUHETHYECKYIO SHEPIUIO LIWINHAPA.

Bapuanr 3
Ha umnusap, KOTOphlii MOXKET BpalaThCsi OKOJIO TOPU30HTAIIBHON OCH, HAMOTaHa HUTh.

K koHIity HuTH npuBsiza rpy3uk maccoid m=0.1 Kr, KOTOpbIA MOXeT cBOHOAHO

onyckatbcs. CunTas MOMEHT MHepPUMW unanHApPa pasHbiM 0.02 kr-mM% onpenenure
YCKOpEHHE Ipy3HKa.

Bapuanr 4

J1Ba mapuka maccamu m=10 I CKperIeHbl TOHKMM HEBECOMBIM CTEPKHEM JUTMHOM /=20cM.
Onpenenure MOMEHT MHEPLUUU [ CHCTEMBI OTHOCUTEIBHO OCH, MEPIEHANKYJIIPHON CTEPIKHIO U
IPOXOJAIIEH Yepe3 TOUKY CTEPKHS, AETAIIEH ero JJIMHY B OTHOLIEHUH 1:2.

Tema ... Hanpasicénnocmo, nomenyua.
Bapuant 1

DJeKTpuYecKoe Imojie 00pa30BaHO PAaBHOMEPHO 3apsKEHHBIM IHCKOM paauyca 2 M C
TIOBEPXHOCTHOM TIOTHOCTHIO 3apsiga 4 MkKn/cm?. OmnpenennTh Kakylo CKOPOCTb TMONYYHT
NePBOHAYAILHO HETIOABMKHBIN 3JIEKTPOH, MPUOIMKAsICh K IUCKY IO €r0 OCH OT PAacCTOSHUSA 4 MM
110 paccTosiHus | MM 710 LIEHTpa JHCKa.

Bapuanrt 2

[ToTeHnMan MEKTPOCTATUYECKOTO MOJIST U3MEHSETCS 110 3aKOHY ¢(X,y):-/4~//7()(/a)+ By,

rne A=1 B,B=1 B/mM,a=1 cm. OnpeaenuTs HaIpsHKEHHOCTD AIIEKTPOCTATUIECKOTO OIS IPU X =4,
y=1,5a.

Bapuant 3
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OnpenenuTs HaIPSKEHHOCTb, CO3JaHHYI0 PABHOMEPHO 3apsKEHHBIM TOHKHM JHCKOM
paauyca 2 M, 3apsit KoToporo paseH 3 HKJI, Ha ero ocu Ha paccTOsHMM 1 MM OT LIEHTpa AMCKa.

Bapuant 4

Tpu ToOUeUHBIX OAMHAKOBBIX 3apsiaa BeMurnHOW 1 HKJ1 HauMHaIOT ABUraThCs MO/
I[Cf’ICTBHeM CHUJI B3AUMHOT'O OTTAJIKUBAHUS U3 BepIJ_II/IH HpaBI/I.HBHOFO TpGerHBHI/IKa CO CTOpOHOﬁ
10 cM. OmnpenenuTh UX MPeaeIbHYI0 CKOPOCTh, €U Macca Ka10i yacTuiisl pasHa 1076 .

TeMma ...3axoHbl nOCMOAHHO20 MOKa.

Bapuant 1
BbIuncinTh MOTrpemHOCTh, BO3HHUKAIOIIYI0 NP HM3MEPEHMH CONpPOTHUBICHHS R ¢
IIOMOLIBIO CXEMBbl, yKa3aHHOM Ha pucyHke. ComnporuBieHue ammepmerpa R4 = 1 MOM,

conportusieHne BoiapT™MeTpa Ry = 1 kOM. Ilokazanms BonsTMeTpa Ur = 5 B. Ilokasanus
amnepmerpa L4 = 5 mA.

{ Rl

Bapuanrt 2
Cuia ToKa /B IIPOBOHUKE MEHSETCS BO BPEMEHH 110 3aKOHY /=3+81; rie IBBIpaKeHO B
ammepax, f- B cekyHaax. Kakoe konuuecTtBo 3iekTpuyectBa (QUPOXOAMUT 4Yepe3 IMONEpPEeuHOe

CEYeHHEe MPOBOIHUKA 32 BpEeMs OT h=3¢ o hL=5¢9 .

Bapuant 3

DNeKTpoABUTaTeb MUTAETCS OT ceTH ¢ HanpsbkenueM U=24 B. Uemy paBHa MOIIHOCTh
Ha BaJly JBUraTess pU MPOTEKAHUH [0 €ro 0OMOTKE ToKa /=8 A, eciii U3BECTHO, YTO MpHU
MOJIHOM 3aTOPMaKUBAHUU SIKOPS 11O LenH UaeT Tok /o=16 A?

Bapuant 4
Onpenenuts JUIMHY MPOBOJOKH, AWaMeTp KoTopod paBeH 0,25 MM, yaenbHOE

COIIPOTUBJIICHUEC 50 HOM-M, Heo6xo,u,v||v|y+o 4na - U3rotoBaeHMA  Harpesartenda C
MaKCMMaJIbHOWN MOLWWHOCTbHO, €Can BHYTpeHHee conpotuBaeHne WnCToYHMKa TOKa

paBHO 1 Om.

Tema ... Macnemuszm

BapuanT 1

[Iporon, nmpomeamuil yckopstouyto pazHocts noreHuuainos U = 300 B, Bieren B oqHOpOIHOE
MarHutHoe noJie ¢ uuaykuued B = 0,4 Ti u Havan ABUraThCs 0 OKPYKHOCTU. BoIunciuth ee
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pamuyc. (3apsaz npotona 1,610 K, macca mportona 1,67*10727 kr) MarauTHas MOCTOSHHAS
to=4m*10" T'u/m.

Bapuanrt 2

B MarauTHOE none ¢ uaaykiueit 20 MkTi ycraHoBw 1101 yriioM 60° Kk CHIIOBBIM IMHUAM BUTOK
panuycoMm 10 cm u myctuiu 1o HeMy Tok 10 A. HaliTh MexaHW4eCKUi MOMEHT, AEHCTBYIOIIMIA Ha
BUTOK.

Bapuanr 3

JIBa NMMHHBIX NapajlyIeNbHBIX MPOBO/IA HAXOAATCS HA PACCTOSHUU I = S5cM oAuH OT Apyroro. [lo
MPOBOJIaM TEKYT B OJHOM HAMpaBJIeHUU OANHAKOBbIE TOKH | = 30 A xaxawiii. HaliTu MarHuTHy10
WHIYKUHUIO TIOJI B TOUKE, HAXOASIICHCS HAa PACCTOSIHUM I'1 =4 CM OT OJHOTO IIPOBOJA U 2 = 3 cM
ot apyroro. (w=4n 110" Ta/m)

Bapuanr 4

beckoHEeYHO MJTMHHBIN TOHKHI NMPOBOJHUK ¢ TOKOM | = 66 A mMeeT m3ru0 B BHIE KPYIJIOH
10cko# nerau paguycoM R = 10 cm. OnpenenuTs MarHUTHYO HHAYKIMIO I1OJISI B EHTPE NETIIN.
MarnuTHas noctosanas po=4m 1107 Tn/m.

Tema ... InekmpomacHuUmMHAA UHOYKYUA

BapuanTt 1

BeIyrcnuTh MarHUTHYO SHEPTHIO coieHouaa, conepskamiero 1000 BUTKOB. MarHUTHBIN MOTOK
yepe3 nonepeunoe ceuenne paseH 0,1 MB6. Cua Toka B ero oOMoTke paBHa 1A.

Bapuanrt 2

I'opu3oHTanbHBINA CTEpKEHb JJIMHOM | M Bpamiaercs BOKPYI BEPTHKAIbHOM OCH, IPOXOJSIIECH
yepe3 OJUH U3 €ro KOHIOB, Aenas 2 000poTa B cekyHIy. Och BpallleHHs NapajuieibHa JIMHUIM
WHIYKUUHA OJHOPOJHOIO MAarHUTHOro mnojisa. HaWTu pa3HOCTh NOTEHLMAIOB MEXAYy KOHLAMU
CTEPIKHS, €CIIM MHAYKLIHA MarHUTHOTO 1o 50 mTo.

Bapuant 3
OnpeaenuTh UHIYKTUBHOCTH COJICHOM I, B KOTOPOM TOK 12 A co3maeTr motokocuemienue 24 BO,
a Tak)Ke PHEPTUI0 MArHUTHOTO TOJISI COJICHOMUIA.

Bapmuanr 4

KonbueBoii koHTyp paauycoM 10 cM momeleH B 0JHOPOJAHOE MAarHUTHOE ToJie ¢ UHAyKIuei 0,2
Ton. JIMHUY UHAYKIUK 110715 cocTaBsoT yron 30° ¢ miockocThio KoHTypa. OnpeieuTh cpeHee
3HaueHue BenuuuHbl JJIC WHIyKIWH, KOTOpas BO3HHMKHET B KOHType, €CIH HWHIYKIHUs
MAarHUTHOTO TOJIsI YMEHBIIUTCS 10 HyJs 3a Bpems 0,002 c.

Tema ... Konevbanus

BapuanT 1

B onHOMEpHO# KOJIE0ATEIbHOM CUCTEME C 3aTyXaHHEM COOCTBCHHAs YaCTOTa HE3aTyXalOIIUX
konebanuit paBHa 100 I'. Koaddumment 3atyxanus paBen 10 ['n. HawansHas daza CHHYCHBIX
kosieOanuii paHa 0. OnpeneiuTh MOMEHT BPEMEHH, KOT'Ia HyJICBOE 3HAUCHHE KOJICOIIOIICHCS
BEJIMYMHBI OYJEeT JOCTUTHYTO B TPETHUH pas.

Bapuanr 2
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[Tpu ycTaHOBUBIIMXCS BBIHYK/IEHHBIX KOJIEOAHUSX B KOHTYpE C aKTUBHBIM COMPOTUBJICHHEM |
KOM MHAYKTHBHOE CONPOTUBJIEHHE paBHO 2 KOM M €MKOCTHOE COIIPOTUBJIEHHEM PaBHO 3 KOM.
AmmuuTyaa noHyskaaroniero HanpsbkeHus paBHa 100 B. OnpeaenuTs aMIIMTy 1y MOTJIOMICHUS,
aAMIUTUTYAY AUCTIEPCUH U CIBUT (pa3 MEXy MOHYKIAIONIMM HANPSHKEHUEM U TOKOM B KOHTYPE.

Bapuant 3

Onpenenuth MOIIHOCTb, MOIVIOIIAEMYIO KOHTYPOM C AaKTHUBHBIM CONpPOTHBIEHHEM 1 KOM,
MHAYKTUBHBIM CONPOTUBIEHUEM 2 KOM M €eMKOCTHBIM CONpoTHBIeHUEM 3 KOM, eciiu aMILTuTy1a
BHEIIHETO HarnpspkeHus pasHa 100 B.

Bapmuanr 4

JIBa TapMOHMYECKMX KOJE€OaHUS BIOJNb OJHOM NPSAMOH, NPOUCXOMAMIMX C OJUHAKOBON
aMIUTUTYAO0N ¥ TIEpUOJIOM, TIPY HAIOKEHUH JIPYT Ha JIpyra Jajiv KoieOaHue TOW e aMIUTHTYIbI.
Yemy paBHa pa3HOCTh (a3 CKIIQABIBAEMBIX KOJIeOaHUN?

Tema ... Boanwn

BapuanT 1

OnpeaenuTs CpeJHIOI MOIIIHOCTh TOYEUYHOTO UCTOYHHUKA TAPMOHUYECKOM 3JIEeKTPOMarHuTHOM
BOJIHBI, €CITH Ha paccTosHuK 10° M OT HEro B KOCMHYECKOM HPOCTPAHCTBE AMILIUTY/IA
HaNpsHKEHHOCTH 3JICKTPUYECKOTO 10JIs BOJIHBI paBHa 10 B/m.

Bapuanrt 2

BostHOBOI «ImakeT» 00pa30BaH ABYMS IJIOCKUMHA MOHOXPOMATHYECKUMH BOJTHAMHU:
Si1(x,t)=cos(1002t-3x) n &2(x,t)= cos(1003t-3,01x).

Onpenenuth (ha30BbIe CKOPOCTH KAXKOW BOJHBI M IPYTIIOBYIO CKOPOCTh BOJTHOBOTO «IIAKETA.

Bapuant 3

AMIUIMTY A HANPSY)KEHHOCTH MArHUTHOIO TMOJIS B MUIOCKOW TApMOHUYECKOW AJIEKTPOMArHUTHOMN
BOJIHE, JBIKYIIEHCS B KOCMHUYECKOM IPOCTpaHCTBe, paBHa 10° A/M. IIIOCKOCTH aHTEHHBI
miomansio 100 M?> OpHEHTHPOBAHA MEPHEHIMKYISAPHO JBHKEHHIO BOMHEL ONpenenuTs
MaKCHUMaJILHBI M MHUHUMAIbHBIA MTHOBEHHBIE IIOTOKHU OHCPTHUU BOJIHBI YCPC3 IIIIOCKOCTH
AHTECHHBI, a TAK)KE KOJIMYECTBO SHEPTHUH, MPOIIEAIISe Yepe3 INIOCKOCTh AaHTEHHBI 32 | MUHYTY.

Bapuanr 4

HmeroTcs ABa UCTOYHMKA MOMEPEYHBIX BOJIH B CTPYHE, COBEPILAIOIIUE KOJIeOaHHs C OAMHAKOBOM
gactotoil v=500 'l U ¢ MOCTOSHHBIM MO BpeMeHH cABUroM (a3 A¢=r/2. AMIUIUTYJA OIHOTO
paBHa 1 MM, BToporo — 2 MM. JIuHelHas MIOTHOCTB CTPYHBI —107 I/M, cula HATSKEHUS CTPYHBI
10 H. Onpenenuts aMIUIMTY Iy KOJI€OaHUN TOUYKH CTPYHBI, OTCTOSIIEH OT IIEPBOr0 HCTOYHHUKA HA
pacctostHuu x;=0,5 M 1 OT BTOPOro — Ha PacCTOSIHUM 1 M.

IIpumepHbIe BONPOCHI IJIA 3aIUUTHI JIA00PATOPHBIX PadoT

no gucruminae «Du3nkay
(HaMMEHOBaHUE AUCLUILIHHBI)

CDOpM(,Z mexKyuwieco KOHmpOJis, npoeepAruas CnmeneHb OC60EHUA KOMNEMERYUU
OIlIK-1
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Pasnen Du3uueckue usMepeHus u UX HOZPEUtHoCmu
JlaGoparopHasi pabora «M3mepeHue 0a30BbIX BeJTMYNH»

I e e

Yro Takoe abCOMIOTHAS MOTPEUTHOCTh MPSIMBIX U3MEPEHU?

MO3KHO JI1 TOYHO BBIYUCIUTH A0COIIOTHYIO OTPEIIHOCTD MPSIMBIX U3MEPEHUI?
SBasieTcst U mpUOOpHAas MOTPEITHOCTh CUCTEMAaTUYECKOM?

MoskeT 1 MPOSBUTHCS ClydyaiiHas MOrPELUIHOCTh B OJTHOM U3MEPEHUN?

YTO NpUHATO CUUTATH PE3YIBTATOM CEPUU MOBTOPSIIOLIUXCS U3MEPEHU?

OT KakoH M3 MOTPEUIHOCTeW NPSAMBIX H3MEpPEHHUN: NPUOOPHOM, CiIydailHOH WM
CUTEMATUYECKON MOKHO «OUUCTUTH» PE3YJIbTaT U3MEPEHUI?

Kakoit mpubop HYXHO HCHOJB30BAaTh, U3MEPAs OAHY U Ty JK€ BEIMYUHY, YTOOBI
MPOSIBUIIACH CITydaiiHasi MOTPENTHOCTh: TOHKUI WIIA TPYObIii?

UYrto Takoe KOCBEHHOE U3MEpPEHHE?

JlaH map maccoi m, U3MEPEHHOU € MOTPEIIHOCThI0 ®m, U paguycoM R, U3MEPEHHBIM C
HorpemHocTeio ®R. Bplpa3ute uepe3 BenuuuHbl m, ®m, R u ®R abCONIOTHYIO
HOTPEIIHOCTh & ) IIIOTHOCTU MaTepuaia, U3 KOTOpOro cienaH map.

Pasnenst «/[uHamuka nocmynamenbHozo osudxicenusn» u «Paboma u snepeus ¢
HOCHYRAMENTbHOM 0BUNHCEHUU)

JlaGopaTopHbie padoTbl «3yueHne 0ANTHCTHIECKOTO MAITHUKA),
«M3yyeHne MaTeMaTHYE€CKOT0 MASITHUKA»

l.

e A Al

10.
11.
12.
13.
14.

15.
16.
17.

18.

YT0 Takoe UMITYJIbC MAaTEPUAIBHON TOUYKHU

3aKOH U3MEHEHUS UMITYJIbCA MATEPUATIBbHON TOUKU

YT0 Takoe UMITYJIbC CUCTEMBI MATEPHUAIIBHBIX TOYEK

3aKOH U3MEHEHUS UMITYJIbCA CUCTEMbl MAaTEPUAIbHBIX TOUEK

CdhopmynupyiiTe 3aKOH COXpaHEHUS] HMITYJIbCa CUCTEMBI

[aiite onpenenenus ynapa

[Touemy npu yiape coxpaHsieTCsl UMITYJIbC CUCTEMBI?

YTo Takoe MEXaHUYECKOE COCTOSIHUE CUCTEMBbI?

[IpuBecT npumepbl PYHKIMN MEXaHUUECKOTO COCTOSTHUSI CUCTEMBbI

YT0 Takoe KMHETHUYECKasl SHEPTUsI CUCTEMBI TEN, U 110 KAKOMY 3aKOHY OHA U3MEHSEeTCs?
Urto Takoe NOTEHIMAIBHOE CUIIOBOE T0JIE?

CdopmynupoBaTh orpeeseHle MOTeHIMATLHON SHEPTUH Tella ¥ 3aKOH €€ N3MEHEHUSI.
Kaxue cuibl B noBCEIHEBHON NIPAKTUKE SIBJISIFOTCS OTEHIUAIBHBIMU?

Jatp onpenenenue nois cui conpoTusieHus. [louemy oHo He sBIseTCS
MOTEHIIUATLHBIM?

SIBISAIOTCS M MOTEHIMATIBHBIMU CHJIBI HATSKEHUSI HUTU U PEAKLIUN OTIOPHI?

Uro Takoe MexaHMUYECKasi SHEPTUs, U 110 KAKOMY 3aKOHY OHA U3MEHseTCs?

JlaTp onpeneneHne KOHCEPBATUBHOW CUCTEMBI U 1I0Ka3aTh, YTO €€ MEXaHUYeCKas
DHEPIUs COXPAHSICTCS.

Yro Takoe Kod(hPUITMEHT TOJIE3HOTO IEUCTBHS TEXHUUECKOTO YCTPOMCTBA?

Pasnen /[unamuka epaujamenbHo20 08UNCEHUA
JlaGoparopHuasi padora «OnpeaesieHne MOMEHTA HHEPLH K

l.
2.

3.
4.

e

JlaTb onpenienieHne MOMEHTA CUJIBI.

Kak cBs3aHbI MeX Ty cO00i MOMEHT MIMITYJIbCA CHCTEMBI B JTAOOPAaTOPHOH CHCTEME
OTCYETA U B CUCTEME OTCYETA KIIEHTP MAcC CUCTEMBI»

HamnucaTth ocHOBHOE ypaBHEHUE AMHAMUKH BPallaTeIbHOTO JIBUYKEHUSI.
CdopmynupoBats Teopemy Lltelinepa

BriBecTu BeIpakeHHE MOMEHTA UHEPLIMHM OJHOPOJHOTO JUCKA OTHOCUTEIBHO OCH,
IIPOXOJSAIIEH Yepe3 ero HEHTP NEPIEHIUKYIISIPHO €r0 MII0CKOCTH
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JlaTb BeIpa)k€HUE IEMEHTapHON pabOThl BO BPAIATEIbHOM JBHKEHUU

JlaTh BeIpakeHUE KMHETUYECKOM SHEprHH aOCOIIOTHO TBEPIOTO Tela, BPAIAOIIEToCs
OTHOCHUTEJIBHO 3aKPETUIEHHON OCH.

[ToueMy coxpaHsieTcss MEXaHUYECKas IHEPIHs MassTHUKa MakcBeia?

Pasnen 3aKOHbI NOCMOAHHO20 MOKA
JlaGopaTopHasi padora «M3yyeHue MOCTOBOI CXeMbD»

1.

UTo Takoe MIOTHOCTD 3IEKTPUUECKOTO TOKa U cuiia Toka? KakoBa cBsi3b MeX1y HUMU?

2. UYto Takoe CTOPOHHUE CUJTBI?

3. CdopmynupoBats 3akoH Oma B nuddepeHnmambHoi Gpopme.

4. Yro Takoe CONPOTUBIICHUE y4acTKa?

5. Uro Takoe oMHOPOIHBIN yuacTok menu? M300pa3uTh ero 3eKTPUIECKY0 CXeMY.

6. UYro Ttakoe DJC?

7. Urto Takoe HeOMHOPOAHBIN yuacTok 1enu? M300pa3uth ero aeKTPUIECKyI0 CXeMy.

8. 3ammcarh UHTETpAIbHBIN 3aK0H OMa I y4acTKa 1eny U 00BICHUTh SHEPTeTHUCCKUI
CMBICJI Ka)XJIOT'O WICHA.

9. Urto Takoe cuctemMaThyecKas MorpernrHoCTh U3MEPEHUS.

10. Kakoit amnepmeTp sIBIse€TCS UA€aIbHbIM?

11. Kakoii BOJIbTMETp SBJISIETCSA UICATHHBIM?

12. [Ipu KakuX 3HAYEHUSX YACIBHOTO COIMPOTUBIICHUS CPE/la MOKET CUUTATHCA
MPOBOJHUKOM ?

13. Kakue BuibI NPOBOAHUKOB BaM M3BECTHBI, U KTO SIBJISIETCS HOCUTEJIEM TOKA B HUX?

14. UeM oTnmyaeTcs TeMnepaTypHbIid X0/ yACIbHOTO COTPOTUBIIEHUS] METAJUIOB OT IPYTHUX
IIPOBOJAHUKOB?

Pasnen Maznemusm

JIaﬁopaTopHLIe paﬁoTbI «I/I3MepeHne COCTABJIAIOIINX MAIrHUTHOI'O IOA 3eMin
METOAO0OM HAJIO0XKCHUA BHCIIHEIO IMOJIA», <<I/13MepeHne CHJIBbI, )I[BﬁCTByIOIlIGﬁ Ha
IMPOBOAHUK C TOKOM MATHUTHOM I10J1€», «I/I3yqune MOBEACHUA PAMKH C TOKOM
B MATHUTHOM I10J1€»

l.
2.
3.

Urto Takoe MarHuTHoE mnoJie?

Kak Ha3piBaeTcsa u 0003Ha4YaeTCs CUIIOBAsk XapaKTePUCTHKA MAarHUTHOTO TOJIsA?

Ecnu marHuTHast MHIYKIMS HAa MECTE MOJIOKEHUS! IBHXKYILET0CsS OTPUIIATEILHOTO 3apsiaa
HaIlpaBJI€Ha Ha PUCYHKE BBEPX, & €r0 CKOPOCTH [ | BIPaBO, TO Ky/1a HAIIPABJIEHA CUJia CO
CTOPOHBI MAarHUTHOTO TOJs?

Uro Takoe cuina Amrnepa? 3anuIInTe BhIpaXXEHUE 3JIEMEHTapHOU CuIlbl AmIepa.

YTo Takoe MarHUTHBII MOMEHT?

Kaxk Bo3neiicTByeT 0JHOPOAHOE MarHUTHOE T10JIE HA MAarHUTHBIA MOMEHT. 3aluIlnuTe
BBIPA)KEHHE, OMMCHIBAIOIIEE 3TO BO3ACHCTBUE.

3anuiuuTe BhIpa)K€HNE YIHEPIMM MAarHUTHOIO MOMEHTA B MarHUTHOM T10JI€.
Cdopmynupyiite 3akoH buo-Capapa-Jlaniaca v mpoBeuTe aHAJOTHIO C BBIPAXKEHUEM
HANPsHKEHHOCTH AIEKTPOCTATUYECKOTO MOJIsI TOUEYHOTO 3aps/a.

Yemy paBHa MarHuTHas HHIYKIHS B BO3yX€ B LICHTPE IUIOCKOM KaTyIIKH paauyca R u3
N BUTKOB, 110 KOTOPBIM TE€YET TOK /.

MUHUCTEPCTBO HAVKH U BBICIIEI'O OBPA30BAHUS POCCUMCKON ®EIEPALIUA
DegepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE yUPEkKACHUE BBICIIIET0 00pa30BaHUs
MOCKOBCKH MOJUTEXHUUECKUN YHUBEPCUTET

Hamnpasnenue noarotoBku:
23.03.03 «3OkcrmyaTtaiusi TPAaHCIOPTHBIX U TEXHOJIOTHYECKUX MalIUH
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1 KOMILJIEKCOBY
OIT (npo¢unsp): «MHXUHUPUHT U SKCIUTyaTalUs TPAHCIIOPTHBIX CUCTEM

Kadenpa dusuka

(HauMeHOBaHUe Kadeapbl)

MartepuaJjibl K IK3aMeHy

o gucHuiuimae @Pu3mnka
(HaMMEHOBaHHUE AUCLUILIHHBI)

Dopma npomedncymoyHou ammecmayuu, NPOBePAIOULasl CMeneHb 0C80EHUSs
xomnemenyuu OIIK-1

Oo0pa3en oOuJaera 1 JK3aMeHAa

MUHUCTEPCTBO HAVKU U BBICIIETO OBPAZOBAHUS POCCUUCKON OENEPALINNA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXJIEHUE BBICIIEI'O
OBPA30BAHIA
«MOCKOBCKUM MOJUTEXHUYECKNN YHUBEPCUTET»
(MOCKOBCKHWM MMOJIUTEX)

"
®akynpTer 0a30BBIX KOMIIETEHIMH, Kadeapa «Puznkay
Jucuurmaa « Pusnka

06pa3OBaTeana;1 nporpamMmma «HpOFpaMMI/IpOBaHI/IG u III/I(i)pOBI)Ie TEXHOJIOTMU B JUHAMUKE U TPOYHOCTHU»

Kypc 1, cemectp 2

3auém no pazoeny «Mexanukay
BUJIET Ne 1

1. ITonoskeHHE U €ro OTHOCHTCILHOCTD.

2. Ananorus MCKAY NOCTYNATCIbHBIM U BpalllaTCIIbHBIM ABHKCHUSAMU

Y1BepkaeHo Ha 3acenanun kadenpsl «dusuka» 04.05.2023 r., nporokos Ne.9

3aB. kadeapoii /Ctpekanuna JI.M. /
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BOl'[pOCLI AJIFA IMIOATOTOBKH K 3aqéTy Imo pasaejay «MexaHuKka»

ITonosxeHne ¥ €ro OTHOCHTEIBHOCTb.

Tpaexropust. Conpukacaromascst OKpykHocTb. LIeHTp u paanyc KpuBU3HBI TPAEKTOPUU
CKOpOCTh ABUKEHUS U €€ OTHOCUTEIIBHOCTD.

VYckopenue. KacaTenbHOe 1 HOPMAIIbHOE YCKOPEHUSI.

ekapToBa cuctema KOOpANHAT.

KuneMaTnueckne 3aKOHBI IBUKCHUS

[ToctynarensHoe ABMx)eHUE abcomoTHO TBEpAOTO Tena (ATT).

ITousarue cuipl. AOCONMIOTHOCTE CHIIBI B KIIACCHYECKON MEXaHHUKE.

[ToHsaTHS paBHOJICUCTBYIOMIEH U COCTOSIHUS MTOKOSI.

. Ilepsbiii 3ax0H HproToHa. MHEpLMaibHbIe CUCTEMBI OTCUETA.

. Bropoii 3akon HeroTOoHa 1 3aKk0H BCceMUpHOTo TSATOTEHMUS.

. IMITyJIbC ¥ 3aKOH €T0 U3MEHEHMS.

. Tpernii 3akoH Hpr0TOHA ¥ COXpaHEHUE UMITYJIbCA 3aMKHYTOM CUCTEMBI.
. Y 1apsl U pa3pbIBbL.

. [lonsATHE cumoBOrO MOJIA

. DnemeHTapHas paboTa U paboTa Ha KOHEYHOM TEPEMEIICHHH.

. MomHoCTE.

. Kunernueckas s3Heprust 1 3aKoH €€ U3MEHEHUS.

. [loTeHIIManpHbBIE CUIIOBBIE MOJISI U TOTEHI[MAIbHAS YHEPT U

. MexaHnuyeckas DQHEprus 1 3aKOH €€ U3MEHEHUS.

. KoHCepBaTHBHBIE CHCTEMBI.

. DIIeMEHTapHBIN yIro NOBOPOTA U YIJIOBasi CKOPOCTh

. CBsI3b MEXy YIJIOBOM U JIMHEHHOW CKOPOCTSIMHU.

. YIJI0BO€ yCKOPEHHUE.

. KacarenpHO€ 1 HOpMaJIbHOE YCKOPEHMSI BO BPAILIATEIbHOM JIBUKECHUU
. Bpamarensnoe npmxenne ATT.

. MOMEHT uMITyIbCa U MOMEHT CHJIbI

. 3aKOH N3MEHEHUS MOMEHTA UMITYJIbCA.

. MOMEHT uMITysibCca M yIJioBasi CKOpOCTb. MOMEHT MHEPLIMH.

. OCHOBHOE ypaBHEHNE TMHAMUKH BpaniareapbHoro apuxeHus ATT

. OceBble MOMEHTBI MTHEPLIMM HEKOTOPBIX TEI

. Teopema IlIrelinepa

. PaboTta u kuHeTHueckasi SHEeprus BO BpallaTeIbHOM JIBUKEHUU

. AHanorust Mexy MocTynaTeJIbHbIM U BpaIlaTeIbHbIM JBUKCHUSIMH.
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BOl'[pOC])I AJIA TIOATOTOBKHU K 9K3aMCEHY IO pa3aery ((3JICKTpOM3I‘H€TH3M»

ITepBbie Bonmpockl Oniieta

1. Onpenenenue >MeKTPOCTaTUIECKOro 1oJist. Onucanue (U3NIECKOro IEKTPOCTATHIECKOTO
MOJIS1 C TOMOINIBIO BEKTOPHBIX TTosiel. [Tone anexkTpuyeckoit Hanpsix€HHOCTH. OnpeiesieHue
BEKTOPA EKTPOCTATUUECKOMN HANPSHKEHHOCTH C ITOMOIIBIO 3aKkoHa KyioHa.

2. [TpyHUMN Cynepno3uiiuy MoJied B OTHOIIEHUHU HaNpskEHHOCTH. [Tone numnos.

3. Ilonsatue TenecHoro yria. IloHaTHe NOTOKa 3JIEKTPOCTaTUYECKON HAIPSHKEHHOCTH TOUEYHOIO
HCTOYHMKA B BAKYYME Y€pe3 3aMKHYTYI0 TOBEPXHOCTb.

4. Teopema Octporpanackoro-I'aycca B BakyyMme.

5. Teopema Octporpanckoro-I'aycca B Bakyyme ¥ pacu€T moJisi OAHOPOIHO 3apsHKEHHOM Chephl.
6. Teopema Octporpaackoro-I'aycca B BakyyMe 1 pacuér 1oJieil OJHOPOIHO 3apsyKEHHON
IJIOCKOCTH U BO3AYILIHOTO KOHIEHCATOpA.

7. Teopema Octporpaackoro-I'aycca B BaKyyMe 1 pacuér 1oJjisl OJHOPOJIHO 3apsKEHHOM HUTH.
8. [loTeHIManbHOCTh AIEKTpocTaTHYecKoro noJist. [lonstue norenimana. Beipaxenue
CKaJIIPHOTO TOJIsI MOTEHIMANIA Yepe3 BEKTOPHOE MoJie HanpsHKEHHOCTU. BriBoa hopMy bl
MOTEHI[MaJIa TOYEYHOI'0 HCTOYHUKA B BaKyyMe.

9. IloTeHManbHOCTH AIEKTpocTaTnyeckoro nossl. [lonsatue noreHuuana. Beipaxxenue
CKQJIIPHOTO TOJIS MOTEHIMAaJa Yepe3 BEKTOPHOE MoJie HanpskEHHOCTH. [lonte moTeHnmana
OJTHOPOJTHO 3apsLKEHHOM cephl B BakyyMme.

10. IToTreHmanbHOCTh MEKTpocTaTuYecKkoro noiisd. [lonstue norennuana. Beipaxenue
CKaJIIPHOT'O TOJISl IIOTEHIMANIa Yepe3 BEKTOPHOE NoJie HanpshkéHHocTu. [lone noTteHnuana
OJIHOPOJIHO 3apsKEHHOM IUNIOCKOCTH B BaKyyMe.

11. IloTeHIIMAIBHOCTD IEKTPOCTATUUECKOTO N0JIs B BakyyMe. [loHsaTHe noTeHnunana.
BeIpaxkeHue cKaasipHOro MoJisi MOTEHIMaNa Yepe3 BEKTOPHOE NoJie HanpskEHHOCTH. [Tone
NOTEHLMala OAHOPOJHO 3apsSKEHHON HUTH B BaKyyMe.

12. TToHsiTHE TpagueHTa CKAIIPHON (PYHKIIMM HECKOJIBKUX IMEPEMEHHBIX. Bripakenue
BEKTOPHOTI'O NOJIs1 HAIPSPKEHHOCTHU Yepe3 CKAIIPHOE I0JI€ MOTEHIMAA.

13. PaGoTa 37eKTpOoCTaTHIECKOTO TOJIS TT0 TIEPEeMEIeHUIO IpoOHOTO 3apsiaa. [lonsTue
HapPsKEHUS.

14. IToTennmanbHas YHEPTUS CUCTEMBI TOUEYHBIX U HEMTPEPBIBHO PACIPEIEIEHHBIX 3aPsAI0B.
15. IlonsATHE IUAAEKTPUUYECKOH cpeabl. MeXaHn3M MOJIIPU3aLMU HETIOJISIPHOTO IUAJIEKTPUKA.
Bexkrop nonspuzanuu. Jlusnexkrpudeckas BOCOPUUMUYUBOCTh AUAIEKTPUUECKON CPEbI.

16. IlonsaTue nuanexTpuyeckoit cpeasl. [loTeHManbHas SHEPrHs JIEKTPUUECKOTI0 AUIOIBHOTIO
MOMEHTA B AIEKTPUYECKOM MoJe. MeXaHu3M MoJsIpU3aluy NOJISIPHOTO JUAJIEKTPHKA.
JusnexkTpudeckasi BOCIPUMMYNUBOCTD IUAJIEKTPHKA.

17. Ilone cBsi3aHHOTO 3apsifa B MOJISIPU30BAaHHOM JaudJeKTpuke. Teopema OcTporpaiackoro-
l"aycca B auanektpuke. BekTopHoe mosie 3J1eKTpUIecKoil HHAYKIUH (AIEKTPHYECKOTO
CMEIIEHHs) U €€ CBS3h C MOJIEM AICKTPUICCKON HAMPSKEHHOCTH.

18. CBsi3p MKy DIEKTPUIECKON HAMPSDKEHHOCTHIO CBOOOIHBIX 3aps/I0B B BAKYyMeE U B
JUDJIEKTPUKE.

19. IlonsTHE pOBOAAIIEN Cpebl. DNEKTPOCTaTUUECKUI IPOBOAHUK. Pacnipenenenue
HECKOMIIEHCUPOBAHHOIO 3apsijia M0 3JIEKTPOCTaTUYECKOMY MPOBOJIHUKY. DIEKTPOEMKOCTD
YEAMHEHHOTO IPOBOJHUKA.

20. AHanM3 CUCTEMBI «IIPOBOSAIINMN map — TOYEYHbIN 3apaj» MeTOAOM 3epKaibHbIX

n3obpaxeHnn. 3a3emMneHne.

21. BzaumHas 31nekTpo€MKOCTh. [110cKkuit KOHAEHCATOP U €0 AMEKTPOEMKOCTH. CrIOCOOBI
COEJIMHEHUS KOHJIEHCATOPOB.

22. BzaumHas 3eKTpoEMKOCTh. CheprudecKkuii KOHIEHCATOP U €T0 AIEKTPOEMKOCTbD.

23. B3auMHas 31eKTpoEMKOCTh. [{uanHApuuecKuil KOHAEHCATOP U €0 JIEKTPOEMKOCTb.
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24. DHeprusl yeNMHEHHOTO 3apsHKEHHOTO MPOBOAHUKA, 3apsHKEHHOTO KOHIEHCATOpa U 00bEMHOM
IUIOTHOCTHU YHEPTUM 3JIEKTPOCTATUUECKOTO TOJIS.

25. OCHOBHBIE MOHATHUS TEOPUH IEKTPUUECKOTO TOKA: BEKTOP MJIOTHOCTH TOKA U CHJIA TOKA.
CBs13b MEXly HUMH.

26. 3akon Oma B nudepennmnanbaoi hopme.

27. 3akon Oma B HHTETpaJIbHON GopMe At OJHOPOAHOTO yuacTKa. COMpOTHBICHHE yUacTKa.
CriocoObI coeIMHEHUST COTIPOTUBIICHUH.

28. 3akon Oma B HHTETpaJIbHON (GopMe At HEOAHOPOIHOTO yuacTKa. [looxurensHbIe U
otpunarenbubie IJ[C. DHEPreTUYECK I CMBICT MHTErPAIbHOTO 3aKkoHa Oma.

29. 3axon Oma 1 mpocToro KoHTypa. 3akonsl Kupxroga.

30. 3akon [xxoyns-Jlenua.

Bropsie Bonpock 0nJieToB

1. BexropHoe npoussenenue. [IpaBuino Moysist 1 MpaBUIIO HAIPABJICHHUS.

2. IlonaTHe MarHuTHOTO 1OJIs. MarHuTHas MHIYKIHS KaK CHIIOBasl XapaKTEPUCTHUKA MarHUTHOTO
nossi. MarauTHas cocrtasisironas cuiibl JlopeHua.

3. 3akon buo-Cagapa-Jlamnaca (bCJI) B Bakyyme.

4. ]IBe BEKTOpHBIEC XapaKTEPUCTUKNA MarHUTHOTO TOJISI B MATHETUKE U CBSI3b MEXy HUMHU.
Bripaxkenusi 00bEMHON IIIOTHOCTH YHEPTHH MAarHUTHOTO TOJISE B MArHETHKE

5. Ilpumenenne 3akoHa bCJI B Bakyyme: MarHuTHasi MHIyKLHUS B IEHTPE BUTKA C TOKOM.

6. Cuna Ammnepa JJisi POBOJIHUKA C TOKOM 3JIEMEHTAPHOM JUTMHBI M IJISI IPSIMOTO MPOBOJTHUKA C
TOKOM KOHEYHOM JUIUHBI.

7. MarHuTHBI MOMEHT M BO3JICUCTBHME HA HETO MATHUTHOTO TOJISl. AHAJIOTUSI MEKly BUTKOM C
TOKOM U MarHUTHOM CTPEJIIKOM.

8. MaruauTtssIii moTok. Teopema Octporpaackoro-I'aycca ajis MArHUTHOTO TIOJISI U BBIBOJIBI U3
HeE.

9. Pabota cunbl Amnepa B cilydae ydyacTKa IPOBOJAHHUKA C TOKOM

10. PaboTa cunbsl AMiiepa B ciiydae 3aMKHYTOTO KOHTYpa C TOKOM

11. TToHsiTHE TUPKYJISIIIUK BEKTOPHOTO MOJIS. 3aKOH MOJIHOTO TOKA B BAKYYME U B MarHETHUKE.
12. TIpuMeHeHHe 3aK0HA MOJTHOTO TOKA: MArHUTHOE T0Jie 6€CKOHEYHO AJIMHHOTO MPOBOJA C
TOKOM B BaKyyMe.

13. IIpumeHeHune 3aK0Ha MOJHOTO TOKA: MAarHUTHOE T0JI€ TOHKOTO TOPOU/IAa U JUIMHHOTO
CoJIEHOMA.

14. SIBnenue 3neKTpOMarHUTHOW MHAYKUUU. 3akoH Dapanes u npaBuio Jlenua. [lonstue
00paTHOM CBSI3U. 3aKOH AJIEKTPOMArHUTHOW MHIYKIIUH.

15. Ipuunsst /]C MHAYKIIMU B ABUKYIIUXCS TPOBOJIHUKAX U B HEU3MEHHBIX KOHTYpax
MPOBOJHUKOB B IEPEMEHHOM MArHUTHOM T0JI€. BUXpEBOE 3IEKTPUUECKOE OJIE U BBIPAKEHUE
yepe3 Hero DJ{C MHAYKIMU B HENOJABUKHOM KOHTYpPE IPOBOJHUKA.

16. KonudecTBo 3apsiia, MpOTEKIIee B KOHTYPE MPOBOIHUKA MIPU U3MEHEHUHU MTOTOKOCIICTUICHHSI
KOHTYpA.

17. SIBnenne camounnykuuu. [lousitue nuaykruBHoctr Koutypa. IJIC Camounykunn. 3akoH
OmMa 151 yyacTKa LIeTH ¢ UHIYKTUBHOCTbIO. DHEPIHsl MATHUTHOTO OIS IPOBOJHUKA C TOKOM.



