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1. Henu, 3a71a4u ¥ IVIAHUPYeMble Pe3yJibTaThl 00y4eHHs N0 IMCHUILIHHE.

K ocHOBHBIM 1eJIIM OCBOCHUS TUCIUIUIUHBI « DU3HUKa» CIEeyEeT OTHECTH:

— ®opMHpOBaHHE HAYYHOTO MHPOBO33PEHUSI W COBPEMEHHOr0 (HU3UYECKOTO
MBIIIICHUS

— mOpuoOpeTeHHe TNPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX [JII H3YUYEHUS
€CTECTBEHHOHAYYHBIX, 001EeNPO(ECCUOHABHBIX U CIIEIHATBHBIX JUCHUILIAH

K ocHOBHBIM 3a1auaM OCBOCHUS TUCHUIUIMHBI « DU3HUKa» CIETYET OTHECTH:

— MHzyuenne oOmelt ¢u3uku B 00bEME, COOTBETCTBYIOIIEM KBaJU(PUKAIIUU
crenuaiucTa

B pe3ynpTaTe OCBOGHMS AMCUMILIMHBI (MOAYJS) y OOy4aromUXcss (POPMHUPYIOTCS
CJIEYIOIME KOMIIETEHIMU U JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOLINE PE3yJIbTaThl
oOy4eHHsI KaK 3Tar (pOpMUPOBAHMS COOTBETCTBYIOIIUX KOMIIETEHIUA:

Koa 1 HauMeHOBaHHE KOMIIETEHIIMH I/IH)II/IKaTopr JOCTHIKCHUSA KOMIICTCHIIUMN

OIIK-1 YMEHUE UCI0JIB30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JAUCIUILIUH B
poeCCHOHAIBHON JEATEIHHOCTH,
HOPUMEHSATh METO/Ibl MATEMaTHYECKOTO
aHaJIM3a U MOJIETIUPOBAHUS, TEOPETUUECKOTO
Y 3KCIIEPUMEHTAJILHOIO MCCIIeI0BAHUS

2. MecTo MCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMBbI.

Juctnumummaa «®usznka» oTHOcUTca K 0a3zoBomy 1wmkiay (bl) ocHoBHOM
oOpazoBarenbHOM mporpammsal (OIT).
«Duszuka» B3aUMOCBSI3aHA JIOTMUECKHM U COJAEP’KATEIBbHO-METOJIMYECKA CO
cienytonumu aucrurumaamMu Ol1
Mooyna «Mamemamuueckue u ecmecmeeHHO-HAYUHbIE OUCYUNTIUHBLY !

Jluneiinas anreopa;

MareMaTH4eCKU aHaJInu3.

3. CTpyKTypa 1 coepKaHue TUCHUILIHHBI.
CTpykTypa M coAep)KaHHe TUCIUIUTHMHBI «DU3UKa» no cpokam u euoam padOThI
OTPa)KECHBI B MPUJIOKEHUH A.

3.1. Buabl yueOHO# pa0doThl U TPYA0EMKOCTD
OO0masi TpyA0EMKOCTh JUCHUUIUIMHBI COCTaBJIsIET 6 3a4eTHBIX €AUHMIIbI, T.€. 216
akameMuyecknx 9acoB (13 HuX 108 gacoB — camocTosaTenbHas paboTa CTy/ICHTOB).
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Ha nepBom Kypce BO BTOPOM CEMECTPE BbLAEIAETC 3 3a4€THbIE €qUHULBL, T.€. 108

aKaJeMUYECKUX 9acoB (M3 HUX 54 yaca — CaMOCTOSITENIbHAS paboTa CTYJACHTOB).

Ha nepBoM kypce B TpeThbeM ceMecTpe BblAeNsAeTCs 3 3aUeTHbIE eAUHUILIBL, T.¢. 108

aKaJeMUYeCKHUX 4acoB (M3 HUX 54 yaca — caMOCTOsITENIbHAs paboTa CTYICHTOB).
3.2. TemaTuyeckui IVIaH U3yYEeHUS JUCUUIINHbBI

Pacnipenenenrie ayAMTOPHBIX YacOB 1O BUJAM 3aHSITHI MPOU3BOJUTCS CIEAYIOUIUM

oOpazom.

Bropoii cemecTp: nekuuu — 2 yac B Heneno (18 yacos), mabopaTopHbie pabOThI —

2 yac B Henento (18 yacoB), ceMUHAPHI M MPAKTUYECKUE 3aHATHS — 2 Yaca B HEJIEIIO

(18 gacoB), hopma KOHTPOJIS — 3a4ET.

Tpetnii cemecTp: Jiekuuu — 2 4aca B Hezento (18 yacoB), 1abopaTopHble pabOThI —

2 yac B Hepento (18 yacoB), ceMuHaphl U MPAKTUYECKUE 3aHATUS — 2 Yaca B HEJIEITIO

(18 gacoB), hopma KOHTPOJIS — IK3aAMEH.

CTpykTypa M coaep’KaHWe AUCIUIUTHHBI «DU3MKa» MO CpoKaM W BUAAM pabOTHI

OTpPaXEHBI B MPUJIOKESHUN A.

3.3. Conep:xxanue IMCHUIIUHBI

Bropoii cemecTp

MexaHuka
IIpenmer mexanuku, €€ paszpenbl. Cucrema orcuéra. MarepuanbHas TOYKA.
Tpaekropus, ImyTh, IEpeMelIeHUE. BeKTOppl CKOPOCTH M YCKOPEHUS.
TaHreHIManbHasi U1 HOPMaJIbHASI COCTABIIAONIAs YCKOPEHUsl. AOCOIIOTHO TBEPI0E
TEJI0. YTJI0Bast CKOPOCTh U YTIIOBOE YCKOPEHHUE, UX CBA3b C JIMHEHHON CKOPOCTHIO U
YCKOpEHUEM. 3aKOH nHepuu. MHepianpHble CUCTEMBI OTCUETA. Macca, MITyJIbC,
cuna. Bropoil 3akoH HproroHa. YpaBHEHHE NBMKEHUS MaTEpPUAIIBHOM TOYKH.
Tpetuii 3akoH HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUA. | paHULIBI IPUMEHUMOCTH
3akOHOB HproToHa. LIeHTp Macc MEXaHUUECKOW CUCTEMBI, 3aKOH JBHKEHHUS LIEHTPA
Macc. 3aKOH COXPaHEHHsI UMITYJIbCA U €r0 CBS3b C OAHOPOIHOCTBIO IPOCTPAHCTBA.
JIBr>keHue Ten ¢ mepeMeHHou maccoil. Pabota nmepemennoi cuibl. Kunetnueckas
sHeprus. [lorenuumanenas sneprus. Koncepsarususie cuiibl. [loTeHIManbHbIe TOJIS.
3aKOH COXPAaHEHHsSI MEXaHWYECKOM DSHEPrud M €ro CBs3b C OJHOPOJHOCTBHIO
BpeMeHH. [(uccunanus sHepruu. [IpuMeHeHuEe 3aKOHOB COXPAHEHUS DHEPTUM U
MMITYJIbCa JUISl ONHCAHUS CTOJIKHOBEHMSI YaCTUL M TBEPIABIX TENI. YNPYTMd M
Heylnpyruu yuap. MomeHt uHepuuu tesna. MomeHT cuibl. MOMEHT HMITyJbCca
MaTepUAIbHOW TOYKH, MOMEHT MMITYJIbCa TEJIAd OTHOCUTEIBHO HEMOABUKHOW OCH.
YpaBHeHue MOMEHTOB. (OCHOBHOE ypaBHEHHE JHMHAMUKH BpallaTEIbHOIO
neuxeHus. Teopema llTelinepa. Kunetnueckas sHEprusi Bpalaromierocsi TBEp10ro
Tena. 3aKOH COXpaHEHUs MOMeHTa umnyJibca. Cuiabl uHepuuu. [IposiBieHne cui
WHEPUUU B TPUPOJE. OIKBUBAJICHTHOCTh CHJI HWHEPUMU U CHII TATOTEHUS.
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["apmonnueckue kojeOaHuss U UX XapakTepucTuku. CBOOOAHBIE 3aTyXalOIIUE
KosiebaHus ocuuiuiATopa. BeiHykaeHHble KkoseOaHus. Pe3onanc. CnoxxeHue
KosieOanuii. Bekropubie auarpamMMbl. BonHbl. YpaBHEHUE BOJHBI. YTIPYTHE BOJHBI
B rasax, )KAJIKOCTSIX U TBEPABIX Telax.

MounexkyaspHas pusuka 1 TepMOAUHAMUKA.
IlonsAiTHE O CTATHCTMYECKOM M TEPMOAMHAMUYECKOM METOJAX HCCIIECIOBAHUM.
Makpockonudeckre napaMerpsl Kak CpelIHHE 3HadeHHUs. TeruioBoe paBHOBECHE.
Mopnenp uneansHOro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-KHHETHUECKOU
TEOPUH HUJCAIBHOIO Ta3a. YPaBHEHHE COCTOSHMs uacanbHoOro rasa. Ilomsarue o
temneparype. UYucno cTemeHed cBOOOABI MOJEKYJI. 3aKOH pPAaBHOMEPHOIO
pacripesieNieHusl 3HepruM 1o creneHsM cBoOonbl. Pacnpenenenne Makcsenia.
Pacnpenenenne bonbimana. CpenHee 4MCIO CTOJIKHOBEHHH Monekyil. CpenHss
JUTHHA CBOOOHOTO mpobera.
Ileppoe Hadano TepMOOMHAMHUKH. BHyTpeHHsas odHeprus. TemnoeMKoCTs.
OrpaHM4eHHOCTh  KIIACCUYECKOM TEOpHHM TEIUIOEMKOCTH. BrTopoe Hauvaio
tepmoauHaMuku. Kpyrosele mnpouecchl (uukibl). TeruioBble JOBUraTend U
xosoauibHble MammHbl. [ukn KapHo u ero KIIJ[. O0patumeie u HEoOpaTHUMbIE
npouecchl. [IpuBenenHoe koauuecTBo Tera. JHTponud. CTaTHCTHYECKU CMBICIT
SHTPOIIUHU.

Tpernii cemecTp

JJIEKTPOCTATUKA

DIIEKTPUYECKHM 3apsA]l KaK HCTOYHUK 3JIEKTPOCTATHYECKOro nouis. 3akoH Kyiona.
[TpuHuMnObl OMU3KOAEHCTBUS U AAIbHOJCUCTBUA. [loHSATHE (PU3MYECKOrO MOJI.
Hanps€HHOCTh KakK CUJIOBAsl XapaKTEPUCTUKA 3JEKTpudeckoro mnojs. [IpuHuun
CYyNEPIIO3ULIUN DJICKTPUUECKUX TOJIEd B NMPUMEHEHUU K Hamnpsbk€éHHocTh. [lose
aunons. CUJIoBbIE JMHUU HANPSKEHHOCTU JJIeKTpocTaTudyeckoro moss. [loTok
BekTopa Hampspk€HHocTU. Teopema Octporpanckoro-I'aycca (OI') B Bakyywme.
[Ipumenenue teopeMbl OI' nns pacu€ra HANPSKEHHOCTH PACHPEICIIEHHBIX
VCTOYHUKOB.
[ToTeHIUATBHOCTE 3JIEKTPOCTATUYECKOTO MOoJiA. [loTeHman kak sHepreTuyeckas
XapaKTEPUCTUKA JJIEKTPOCTATUYECKOrO MoJisA. CBs3b MEXAY HAMPSHKEHHOCTHIO U
NoTeHIManoM. [IpuHIMI  Cynepno3uiuy  3JIEKTPOCTATUYECKUX  MOJed B
MpUMEHEHUU K moTeHnumany. Hampspkenue. Pabota snekTpocTaTHUeCKUX CHII Ha
nepeMEIICHIH MPOOHOTO 3apsiia. DHEPTHUsl CUCTEMBI 3aPsI/IOB.
Huanektpuueckas cpena. llonspuszaums. Judnextpuueckass BOCIPUUMYHUBOCTD.
Teopema OI' B qusnektpuke. JudnekTpudyeckass IPOHUIIAEMOCTb. DIIEKTPUUYECKOE
cMmeteHue (MHAYKIus ). [IpoBOTHUKY B 3JIEKTPOCTATUUECKOM IOJIe. DIICKTpUIEcKas
EMKOCTb YEIMHEHHOTO NPOBOJHMKA. B3amMHas EMKOCTh ABYX IPOBOIHUKOB.
KonnencaTopsl. DHeprus 3JIEKTPUUECKOTO TTOJIS.

3aKOHBI NOCTOSTHHOTO TOKA
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Bexrop motHocTn Toka. Cuna toka. 3akon Oma B muddepeHnuanibaon Gpopme.
YnaeneHoe compoTuBieHHE cpenbl. 3akoH Owma B HHTErpaqbHON  (opme.
ComnpoTtuBiieHHe y4yacTka 1enu. Jnekrpoasuxkymas cuia (3C) yuactka. 3akoH
Jxoyns-Jlenna B uHTErpaiibHOM U B quddepeninanbion popmax. Pa3BeTBiéHHbIC
uenu. [Ipasuna Kupxroda.

Marserusm

MarnuTHoe Moje W €ro BO3jAeicTBUE Ha ABWXKymuecs 3apsabl. Cuia JlopeHua.
MarnutHas uaaykuus. Cuna Amnepa. MarHUTHBI MOMEHT M BO3/IECTBUE HA HETO
MarHutHoro mnojsi. Mcrounuku marautHoro monsi. 3akoH buo-Capapa-Jlamnaca.
Marnuthsiii notok. Teopema OI' ayist MmarHuTHOro mnosst. Pabota cunbsl Amrepa.
3aKOH MOJHOIrO TOKa U ¢u3nyeckas treopeMa CTOKCa B BAKyyME U B MarHeTHKE.
Hanpssk€HHOCTP MAarHUTHOTO MOJIsi. MarHuTHas BOCIPUUMYHMBOCT M MAarHUTHAs
MPOHUIIAEMOCTb. JIMHEHHbIE MAarHETUKHU (JIUa- ¥ MapaMarHeTUKW) U HEJIMHEHHbBIN
MarHeTukd ((deppoMarHeTukn). HamarHuuvBanue (eppOMarHeTUKOB: KpHUBas
Ha4yaJbHOM HAMATHUYEHHOCTH, MPEIEIIbHAS U HENPEAEIbHBIE ETIM THCTEPE3UCA.

3axoH Papanes u npaswio Jlenna. CamouHayKius. MHIyKTUBHOCTD IPOBOJHUKA.
Buxpesoe anekrpuyeckoe noie. [lepexonusie mponecesl B 3JIEKTPUYECKON LIEIIH.
OHeprus MarHuTHOro nostst. [loTeHnmanpHpie 1 BUXPEBBIE BEKTOPHBIE MTOJISL.
["apMoHnYeckue 3yeKTpoMarHuTHble KosieOanus. KoneOaTrenpHbIi  KOHTYP.
®opmyna ToMmcoHa. BeIHYXI€HHBIE 2JIEKTPOMarHUTHbIE Kojiebanus. [lepemeHHbIN
DIEKTPUYECKUN TOK. AKTUBHOE COITPOTUBJIEHNE, HUHAYKTUBHOCTb, EMKOCTh B LIEIN
nepeMeHHoro Toka. HMmmnemanc. JledcTByromue 3HAaY€HHS CUIbI TOKa U
HaIpspKeHHUs. MOIIHOCTD B LIENU [TIEPEMEHHOI0 TOKA.

3.4. TeMaTHKa CEMUHAPCKUX/TIPAKTHYECKHUX M JIA00PATOPHBIX 3aHATHH

Cwm. ITpunoxenus 1, 2.

3.5. TemaTuka KypCOBBIX IPOEKTOB (KYPCOBBIX padoT)

Cwm. I[Ipunoxenus 1, 2.

4. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecnieueHre JUCHUIJINHBI.
4.1. HopmatuBHble 1oKyMeHThI U 'OCThI
1. ®enepanbubiil 3akoH OT 29 nexadbps 2012 1. Ne 273-03 «O6 oOpazoBaHuu B
Poccuiickon @enepauumny;

4.2. OcHOBHAas JIUTEepaTypa:

1. T.U.Tpodbumosa, «Kypc duzukmy», 2012.

2. A.I''Yeprtos, A.A.BopoObéB, «3amaunuk no dusukey, 2008.
4.3. JlonoJIHUTEJIbHAS JIUTEpATypa:
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1. H.I1.KanamraukoB, M.A.CmonnbipeB «OcHoBbl ¢usuku» Tom 1, 2003, 3BC
«3narenscTBO JIaHB»

2. H.K. T'acaukos, C.B. Konsios, M.B. Kopsuko, C.1. CoroctoBa «MexaHuka
1. Ipaktuxym» 2019, Mocnonurex

3. C.A. CorocroBa, M.B. Kopsiuko, C.B. Konbuio, H.K. I'achnkoB «MexaHuka
2. ITpaktukym» 2019, Mocnoaurex

4, B.B. Huxeroponos, H.M. Ky3nenoga, JI.B. BonkoBa «2neKTpoMarHeTusm.
JlaGoparopuslit mpakTukyMm. Yacts 1» 2019, Mocnonurex

4.4. DyIeKTPOHHBIE 00pa30BaTe/bHbIE PeCypPChI:

Ne HaumeHnoBanue Ccblika Ha pecypce JocTynHocTh

HNHpopManuoHHO-CIIPABOYHBIE CHCTEMbI

Wudopmanmonusie pecypest Cetn

1 KoncymsrantlLnioc http:// www.consultant.ru HocrymHo
WudopmanmoHHO-1IpaBoBoii mopran .

2 FAPAHT http:// www.garant.ru HocrtynHo
Ilopran ®enepanbHbIX rOCYAAPCTBEHHBIX

3 | oOpa3zoBaTeNbHBIX CTaHJAPTOB BBICLIETO http://www.fgosvo.ru. HocrtynHo
00pa3oBaHus

INEeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

4 | DnekTpoHHO-OMONHOTeUHas cucTeMa Jlans | https://e.lanbook.com/ HocrymHo

«OTKpbITOE 00pa3oBaHuey - miaTdopma, https://openedu.ru/ HocrymHo

5 | mpeanararomiasi OHIANH-KypCOB

Cuctema oHTaiiH KypcoB MOCKOBCKOTO https://Ims.mospolytech.ru/loc | JocrymHo
6 Iomurexa LMS al/crwi/category.php?cid=49&c
rws

IIpodeccuonanbhble 6a3bl JAHHBIX

basa naHHBIX HAYYHOU 3JIEKTPOHHOU http://www.elibrary.ru HocrymHo
7 | 6ubsimoTekn
(eLIBRARY.RU)

DJIEKTPOHHBIE KYPChI

1 Omsrka (MexaHnka) https://online.mospolytech.ru/l | JoctymHo
ocal/crw/course.php?id=1128
2 ®usnka (KoneGaHusi, BOIHBI, ONITHKA) https://online.mospolytech.ru/l | JoctymHo

ocal/crw/course.php?id=1130

4.5. JInnieH3uoHHOE ¥ CBOOOHO pacnpocTpaHsieMoe POrPaMMHoOe
o0ecrieuenme

Ne| HaumenoBanue Pa3pa6oTunk I1O JocrynHocTh Ccplaka Ha Equnblii peectp
(npaBoo0Jagaresib) (1M1IeH3HOHHOE, poccuiickux nporpamm ajst 9BM
¢B000IHO u B/l (npu Hamuum)

pacnpocTpaHsieMoe)



https://online.mospolytech.ru/local/crw/course.php?id=1128
https://online.mospolytech.ru/local/crw/course.php?id=1128
https://online.mospolytech.ru/local/crw/course.php?id=1130
https://online.mospolytech.ru/local/crw/course.php?id=1130

1 | Astra Linux Common [ OO0 «PYCBHUTEX- JIMLEH3MOHHOE https://reestr.digital.gov.ru/reestr/30578
Edition ACTPA» 3/?sphrase_id=954036
2 | MoitOduc 000 «HOBBIE JIuteH3uoHHOE https://reestr.digital.gov.ru/reestr/30155
OBJIAYHBIE 8/?sphrase_id=943375
TEXHOJIOI'»

4.6. CoBpemeHHbIe IpodecCHOHANbHBIE 0a3bI JAHHBIX 1 HHPOPMALMOHHO
CIIPABOYHbIE CHCTEMbI

Basza maHHBIX HAYIHOMN 3IEKTPOHHON http://www.elibrary.ru HocryrHo
1 | 6ubmmorexkn
(eLIBRARY.RU)

[lone3Hpie yueOHO-METOAMYECKHE U MHPOPMALIMOHHBIE MaTepUabl MPEACTABICHBI
Ha cairTe:
https://Ims.mospolytech.ru/local/crw/category.php?cid=49&crws

1. T.U.Tpodbumosa, «Kypc dbuzukm», 2012.
2. A.I''YUeptos, A.A.BopoObéB, «3amaunuk no dpuszukey, 2008.

5. MarepuajibHO-TeXHHUYECKOE o0ecleYeHue JUCIMIIMHBI.

° CnernmanusupoBaHHas ydeOHas JjaOoparopus kKadeapsl «Dusuka» 10
Mexanuke: Aya. 11K 332, ocHaiieHHasi, B TOM 4MCIE, UCHOJIb3YEMbIMU B JAHHOU
paboueil mnporpamme JabOpaTOpHbIMU ycTaHOBKamMu: «M3mMepeHue 0a30BbIX

BEJIMYUHY, «3yuenue OATMCTUYECKOTO MasiTHUKa, «3yuenue
MaTEeMaTHYECKOTO MasTHUKAY, «OnpeeneHne MOMEHTa HHEPIIUN.
° Cnenmanu3upoBaHHas ydeOHas Jnabopatopust kKadenapsl «Duszuka» Mo

anexkTpomarnerusmy: ayA. [IK 331, ocHaiieHHas, B TOM 4HUCIE, HCTIOIb3YEMbIMU B
JlaHHOU pabouelt mporpamMme J1abopaTOpHBIMHU yYCTaHOBKaMHU: «3yueHre MOCTOBOM
cxembl», «HM3MepeHne COCTaBISIONIMX MArHUTHOTO TOS 3eMJM  METOJIOM
HAJIOKEHHS BHEIIHETO MOJIs», «VI3MepeHrue Cuiibl, JEHCTBYIOIIECH HA ITPOBOJHUK C
TOKOM MarHMUTHOM moJie», «/M3ydeHue nmoBeaeHUus paMKU C TOKOM B MarHUTHOM
TIOJIE.

6. MeToanuyeckne peKOMEeHAALMHU
6.1. Merognueckre peKOMEHIAUM JIJIA NPENOAABATENsl 10 OPraHU3aAIUU

o0yueHust
CamocrosiTenbHas paboTa SBISICTCS OJHUM M3 BHUJIOB Y4YeOHBIX 3aHATHHA. Llenb
CaMOCTOSATEIILHON pabOThl — MPaKTHYECKOE YCBOCHHE CTYACHTAMH BOIPOCOB

METPOJIOTUH, CTAaHJAPTU3ALUMU U CepTU(UKAIIMU, PACCMATPUBAEMBIX B IPOIIECCE
U3Y4YEHUS AUCIUTUIHHBI.

AynautopHasi camocTosiTeNbHasi padoTa Mo AUCLUMIUIMHE BBIMOJIHSAETCS Ha y4eOHBIX
3aHATHUSX TI0J HENOCPEIACTBEHHBIM PYKOBOJCTBOM NPENOJABaTeNsl W IO €ro
3aJIaHUIO.


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/
https://mospolytech.ru/
https://mospolytech.ru/
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BreaynutopHasi caMoCTOsITeNIbHAsE pab0Ta BBIMOTHSACTCS CTYJIEHTOM IO 3aJaHUIO
Mperno/iaBaresis, Ho 0e3 ero HeMOCPEACTBEHHOTO YUaCTHSI.

3agaum caMoOCTOATEIBLHOM PA0OTHI CTy/I€HTA:

- Pa3BUTHE HABBIKOB CAMOCTOATENbHON yueOHOM paboThI;

- OCBOCHME COJICPKAHUS TUCIUIIIINHBI;

- yriyOJieHre COoIepKaHusl U OCO3HAHUE OCHOBHBIX MOHSATUN JUCIUTUINHBL

- HUCIOJIb30BaHWE MaTrepuana, COOpaHHOrO M  MOJYYEHHOr0 B  XOJe
CaMOCTOSITEIIbHBIX 3aHSATUN TUTSt s pexTuBHON MOATOTOBKHU K
g depeHIIMPOBAHHOMY 3a4€Ty U SK3aMEHY.

Buabl BHEAYIMTOPHOI CaAMOCTOSITEJILHOM PadoThI:

- CAMOCTOSITENIBHOE U3YUEHUE OTACIBHBIX TEM TUCIUIUINHBI,

- IOJITOTOBKA K JIEKIIMOHHBIM 3aHSTHUSM;

- IOATOTOBKA K JIA0OpAaTOPHBIM paboTam;

- BBINIOJIHEHHE JIOMAIIIHUX 3aJaHUI 110 3aKPEIJIEHUIO TEM;

-BBIMIOJIHEHUE JIOMAIIIHUX 3aJJaHU 110 PEIICHUI0 TUITMYHBIX 3a/1a4 U YIPaKHEHU;
- HAyYHO-UCCIIe0BaTEIbCKasl paboTa CTY/ICHTOB;

- y4acTH€ B TEMaTUYECKUX JIUCKYCCHUAX, OJIUMITHAIAX.

JIyist BBITIOTHEHUS JIIOOOTO BUJIA CAMOCTOATENBbHON pabOThl HEOOXOAMMO MPOUTHU
CJIETYOLIUE ITAIBL:

- OIIpeIeNICHUE IEIN CAaMOCTOSATEIbHON paboThI;

- KOHKpETH3allKs 03HABATEIbHON 3a71a4H;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITEJIbHON paboTe;

- BBIOOp aJIeKBaTHOTO Crioco0a MEeHCTBUS, BEYIIETO K PEIICHUIO 3a/1a4H;

- TUTAaHUPOBAHUE PAOOTHI (CAMOCTOSATEIHLHOM WM C TTIOMOIIBIO TIPEToaBaTessl) Hal
3a/laHHEM;

- OCYILIECTBJIEHHE B TIPOLIECCE BBIMOJHEHHUS CAMOCTOSITEIBHOM  pabOThI
CaMOKOHTpOJS  (MMPOMEKYTOUHOTO W KOHEYHOTO) pe3yJbTaTOB paboOThl U
KOPPEKTUPOBKA BHITIOTHEHUS paOOTHI.

6.2. MeToandeckne YKa3zaHus AJist oﬁyqaloumxca M0 OCBOCHHUIO JUCIIUITJIMHBI

Tema 1. «Beaenue. Kunematuka nocTynaTelIbHOTO JBUKEHUS.

CTyneHT MOOJDKEH TOATOTOBUTBCS K YCTHOMY OINPOCY W PEUIMTh 3aJlauH,
npejjiaraéMble Ha CEMHUHAPCKUX 3aHATHUSIX IS CAMOCTOSITEJIBHOTO PEIICHHs, a
TaKXe TOATOTOBUTHCS K BBIITOJTHESHUIO JTa0OPATOPHOM pabOTHI.

Tewma 2. «OcHOBHBIC 3aKOHBI TMHAMHUKH TTOCTYIIATEILHOTO JIBMKCHUSD).

CTyaeHT JIOJDKEH TMOATOTOBUTHCS K YCTHOMY ONPOCY M PEIIUTh 3aJlayw,
npeajiaraéMble Ha CEeMHHAPCKUX 3aHSATUSAX JJISI CAMOCTOSITEHHOTO PEIICHUs, a
TaKXe MOATOTOBUTHCS K BBHIMOJHEHUIO U 3aIIUTE JIA0OPATOPHOM pabOTHI.

Tema 3. «Kareropuu u BUJIbI CHJT B IPUPOJIEN.
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CTyaeHT JIOJDKEH TMOATOTOBUTHCS K YCTHOMY OINPOCY H PEIINTh 3a/layw,
mpeajiaraéMble Ha CEMHHAPCKUX 3aHATUSAX IS CAMOCTOSITEIHHOTO PEIICHUs, a
TaK)Ke MOATOTOBUTHLCS K TECTUPOBAHUIO 1 K BBHITTOJTHCHHIO U 3aITUTE JTA00PaTOPHOM
padoTHL.

Tema 4. «Pabota u Heprus. 3aKOH COXPAHEHUS SHEPTUI.
CTyneHT JoKeH MOATOTOBUTHCA K YCTHOMY OIPOCY M PEIINTh 3a/1a4H,
npejuiaraeéMble Ha CEMUHAPCKUX 3aHATUSAX U CAMOCTOSATEIBHOTO PEIICHHS.

Tema 5. «CTOIKHOBEHHE YACTHUI.

CTyAeHT JO0JDKEH TMOJATOTOBUTHCS K YCTHOMY OIPOCY M PCIIMTh 3aJiayw,
npeajiaracMble Ha CEMHHAPCKUX 3aHATUSAX IS CAMOCTOSITEIBHOTO PEIICHUS, a
TaK)Ke ITOJATOTOBUTHCS K KOHTPOJIBHON paboTe M K BBIMOJHECHUIO W 3aIlHWTe
1abopaTopHOI pabOTHI.

Tema 6. «KunemaTuka BpaaTeIbHOTO JBUKEHUS.

CTyaeHT IOJDKEH TOATOTOBUTHCS K YCTHOMY OIPOCY W PEIIMTh 3aJlayw,
mpeajiaracMble Ha CEMHHAPCKUX 3aHATHUSAX IS CAMOCTOSITEIBHOTO PEIICHUs, a
TaKXe MOJATOTOBUTHCS K BBHIMOJHEHUIO U 3aIIUTE TA0OpATOPHOI pabOTHI.

Tema 7. «/IlnHaMuKa BpaIIaTeIIbHOTO JBUKCHUS.

CTyneHT MOOJDKEH TOATOTOBUTBCS K YCTHOMY OINPOCY W PEUIMTh 3aJ1auH,
MpeJiaracMble Ha CEMHUHAPCKUX 3aHATUSAX JUISI CAMOCTOSITEJIBHOIO PEIICHUS, a
TaKXe TIMOJTOTOBUTHCA K KOHTPOJIBHOM paboTe M K BBHINOJHCHUIO W 3alllUTe
1abopaTopHOIl paboOTHI.

Tema 8. «I"'apMmoHMUECKHE KOTEOAHUS.

CTyaeHT T0KEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTh 3aa4H,
npeajiaraeMble Ha CEMUHAPCKUX 3aHATHUSAX JIJIS1 CAMOCTOATENbHOTO PEILICHHUS.
[ToAroTOBUTHCS K KOHTPOJIbHOM pabOTE U K BBIMOJHEHUIO U 3alllUTe Ja00paTOpHO
paboTHI.

Tema 9. «3aryxarorue v BoIHYXJICHHBIC KOJICOAHUS.

CTyaeHT IOJDKEH TOJATOTOBUTHCS K YCTHOMY OIPOCY H  PEIIMTh 3a/ayd,
npeayiaracMble Ha CEMHHAPCKUX 3aHATHAX JUISI CAMOCTOSTEIBHOTO PEIICHUS, a
TaKXe MOJATOTOBUTHCS K BBHIMOJHEHUIO U 3aIIUTE JTA0OpATOPHOI pabOTHI.

Tema 10. «DneKkTpUUECKOE MOJIE B BAKYYME».

CTyaeHT JOJDKEH TMOJATOTOBUTHCS K YCTHOMY OINPOCY M PEHIUTh 3aJauu,
npeajiaraéMble  Ha CEMHUHAPCKHUX 3aHATUSIX JUISI CAMOCTOSITEIBHOTO peIIeHUS.
[ToATOTOBUTHCS K BBITIOJIHEHUIO JIAOOPATOPHOU PabOTHI.

Tema 11. «IToTeHIMaI 3IEKTPOCTATUUECKOTO TTOIIS».

CTyneHT JOJDKeH TMOATOTOBUTHCS K YCTHOMY OINPOCY W PEHIUTh 3ajlayu,
MpejiaraéMble Ha CEMHUHAPCKUX 3aHATHUSIX U1l CAMOCTOSITEJIBHOTO PEIICHUs, a
TaKXe MOATOTOBUTHCS K TECTUPOBAHUIO U K BBHITIOJIHEHHIO U 3aIlIUTE JIA0OpaTOPHOU
paboThI.

Tema 12. «/IusneKTpUKU U TPOBOJAHUKH B SJIEKTPUUECKOM IOJIEN.
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CTymeHT JOJDKEH TOJATOTOBUTBCS K YCTHOMY OIPOCY W PEIIMTh 3aJIauH,
npejiaraeMble Ha CEMHUHAPCKHX 3aHATHUAX I CaMOCTOSITEIILHOTO PEIICHHS, a
TaK)Ke ITOJATOTOBUTHCS K KOHTPOJIBHOH paboTe M K BBIMOJHECHUIO W 3aIlHWTe
1abopaTopHOI pabOTHI.

Tema 13. «3aKOHBI HOCTOSHHOT'O TOKa.

CTyneHT JOJDKEH TOATOTOBUTBCS K YCTHOMY OINPOCY W PEIIMTh 3aJadd,
npejaraeéMble Ha CEMHUHAPCKUX 3aHATHUSX JJISl CAMOCTOSITEJIBHOTO PEIICHUs, a
TaKke MOJATOTOBUTHCS K BBITIOJIHEHUIO U 3aIlIUTE JTA00paTOPHOI pabOTHI.

Tema 14. «MarauTHo€e NOJE B BAKYyME.

CTyaeHT JOJDKEH TMOArOTOBUTHCA K YCTHOMY ONPOCY M PEIIUTh 3a/ayd,
IpeajlaraéMple Ha CEMHUHAPCKHUX 3aHATHSIX JUISI CAMOCTOSITENIBHOTO PpELICHUS.
[ToaroTOBUTHCS K BBIMOJHEHUIO TA00paTOPHOI pabOTHI.

Tema 15. «CunoBoe 1eliCTBHE MAarHUTHOTO IIOJISI.

CTyneHT JOOJKEH TOATOTOBUTBCS K YCTHOMY OINPOCY W PEIWTH 3aJ1ayd,
MpeiaracéMble Ha CEMHUHAPCKUX 3aHATHSX Uil CAMOCTOSITENIBHOTO PEIICHUS, a
TaKXe MOATOTOBUTHCS K TECTUPOBAHUIO U K BBITIOJIHEHUIO U 3aIIUTE JJa0OpaTOPHOM
paboTHI.

Tema 16. «MarauTHoeE 110J1€ B BEIISCTBEY.

CTyneHT MOOJDKEH TOATOTOBUTBCS K YCTHOMY OINPOCY W PEUIMTh 3ajlaud,
MpeIara€Mble Ha CEMHUHAPCKUX 3aHATHUSIX JJI1 CaMOCTOSTEIBHOTO PEUICHUS.
[ToaroTOBHUTHCS K BBIMIOJIHEHHIO JJA00paTOPHOI pabOTHI.

Tema 17. «OnexTpomMarauTHas HHIYKIUS.

CTyaeHT JIOJDKEH TMOArOTOBUTHCA K YCTHOMY ONPOCY M PEIIUTh 3a/layw,
npeajiaraéMble Ha CEMUHAPCKUX 3aHATUAX ISl CAMOCTOSITEIBHOTO PEIICHUs, a
TAaK)K€ TOJITOTOBUTHCS K KOHTPOJBHOM paboTe M K BBINOJHEHUIO W 3allUTE
1abopaTopHOi pabOTHI.

Tema 18. «DneKTpoMarHuTHOE MOJIEY.

CTyAeHT TODKEH MOATOTOBUTRLCS K YCTHOMY OTIPOCY Ml PEITUTh 3a1auH,
npeayiaraeMbie Ha CEMUHAPCKUX 3aHATHUSX JIJIST CAMOCTOATEILHOTO PEIICHMUS.
[ToArOTOBUTHCS K BBHITTOJIHEHUIO JIAOOPATOPHOU PabOTHI.

7. ®OoHI OLICHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yIbTATOB 00y4YeHHUSI.
Meroauka  mpenojgaBaHus — AUCHMIUIMHBL  «Pu3uka»  OpeaycMaTpUBaeT
UCIIOJIb30BaHUE PA3IMUYHBIX (OPM IMPOBENEHUS TPYIIOBBIX W HHIMBUIYaJIbHBIX
ayJUTOPHBIX 3aHATHNH B COYETAHMM C BHEAYJUTOPHOW pabOTOM C IIEeNbIO
(dbopMUpPOBaHUSA U PA3BUTHS MPOPECCHOHATBHBIX HABBIKOB CTYICHTOB.
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1) UznoxxeHue NEKIMOHHOTO MaTepuala Mo psSAy pas3AesioB COIMPOBOXKIAETCS
npeseHTauusmMu Microsoft Office Power Point, Bkitouaronmmy MCHOIb30BaHUE
TEKCTOB, (JOTOCHUMKOB, PUCYHKOB, CXEM, MOJIEJIEH, BUPTYaJIbHBIX KCIIEPUMEHTOB.
2) B xome nekuumid TOpOBOAATCA JEMOHCTPALIMOHHBIE JKCHEPUMEHTHI €
UCIIOJIb30BaHUEM DKCIIEPUMEHTANIBbHON 0a3bl Kadeapsl.

3) CryneHThl BBIIOJHSIOT JIaOopaTOpHbIe PAadOThl (PU3NYECKOrO IMpaKTUKyMa B
nabopaTopusax Kapenapsl «Puznkay. YdeOHble MaTepuaibl JJIsl CAMOCTOSTENbHON
paboTHl MO MOATOTOBKE K JOMYCKY M K 3alfuTe Ja00paTOpHBIX pabOT CTYIACHTHI
MOTYT TOJIy4aTh AUCTAaHLIMOHHO C caiiTa Kadeapol.

4) IIpoBepka pe3ylbTaTOB BHEAYJUTOPHOU pabOTHl CTYJEHTOB OCYIIECTBISIETCS C
INOMOUIbIO MPOBEACHUS KOHTPOJIBHBIX paboT, ompoca, 3allUThl J1aOOPATOPHBIX
paboT, a Takxke npuéma 3K3aMeHOB.

[Ipy npoBeaeHMM 3aHATUI 01O JAUCUUIUIMHE HpuMeHsiercs cuctema CJO -
Ims.mospolytech.ru. Ha minardopme C/1O o auciumnianHe MOTYT OBITh pa3MeleHbI
yueOHbIe, METOAMYECKHEe M WHBIE MaTepuaibl, CIOCOOCTBYIOIINE OCBOCHHUIO
TUCIUTUIMHBI CTYIEHTAMHU.

[Ipu nmpoBeneHny 3aHATUI TaK)Ke MOTYT OBITh PEAIM30BaHbI Takue (POPMBI Kak
BeOuHapsl (Ha Twiargopme ZOOM, Webinar, Webex), oHnaiin TecTupoBaHue,
IPOMEXKYTOUHAsl aTTECTalUs C IPUMEHEHUEM JIEKTPOHHBIX CPEJCTB.

[IpoBepka pe3ynbTaToOB BHEAYIUTOPHOM pabOThl CTYAEHTOB OCYLIECTBIISETCA C
MIOMOIIBIO TPOBEICHUS TECTOB, KOHTPOJIBHBIX PabOT, 3alIUTHI Ta00OPATOPHBIX padboT
MyTeM MIPUMEHEHHs, B TOM YHCIIe JIEKTPOHHOU cructeMbl LMS.

Jlis Bcex BHIOB 3aHATHUH MPHUMEHSIOTCS CIEAyomue Mu(pOBbIe WHCTPYMEHTHI:
Webinar, LMS; uudpossie TexHomoruun IOT (9JCKTpOHHBIE TOCKH U
UHTEPAaKTUBHbBIE IPOEKTOPHI).

7.1.1. OueHoYHbBIE CPEACTBA IS TEKYLIEr0 KOHTPOJIA yCIIeBAeMOCTH,
NMPOMeKYTOUYHOI aTTeCTAUMHU 10 UTOTAM OCBOEHUS TUCIUIJIMHBI U Y4eOHO-
MeToIMYecKoe ohecnevyeHue caMoCTOsATeIbHO padoThl CTYIEHTOB.

B mpouecce o00OydeHHs HCHONB3YIOTCS —CICAYIOUIME OLIEHOYHbIE  (OPMBI
CaMOCTOATENLHON PabOThl CTYJIEHTOB, OIIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS

YCIIECBACMOCTHU U ITPOMECIKYTOTHBIX aTTeCTaHHﬁ:

Bo BTOpOM cemecTpe

— BbINOMHEHME U 3alMTa YETbIPEX NTabopaTOpHLIX paboT N0 MEXaHUKE;

— BnaHKoBOE U /M KOMMNbIOTEPHOE TECTUPOBAHUE;
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—3K3aMeH no pasgenam «MexaHuka» u «MonekynapHas Quavka wu

TepMoaAnNHaMUKa».

B TperbemM cemecTpe

— BbIMOSIHEHME U 3awmTa nabopaTopHOM paboTbl MO SNEKTPOMArHeTU3MY;
— 611aHKOBOE U /UN KOMMNbIOTEPHOE TECTUPOBAHUE;

— 9K3aMeH No pasaenam «ONeKkTpoMarHeTU3M.

OOpa3ubl 3amaHuil ISl TPOBEACHUS TEKYIIETO KOHTPOJIA: KOHTPOJIBHBIX padorT,
BOIIPOCOB /Il YCTHOTO OIpPOCa, BOIIPOCOB Ul 3K3aMEHOB, a TaKXKe OWJIETOB IS
HK3aMEHOB NPHUBEACHBI B IPUIOKEHUU 2.

7.1.2. @®oH OLEHOYHBIX CPEACTB AJIsl IPOBEACHUA NPOMEKYTOYHOM
arrecTauuy 00y4arIMUXCs M0 JUCHUILINHE (MOIYJIIO).

IlepeyeHb KOMIETEHIMI ¢ yKa3aHUeM I3TanoB ux ()OPMUPOBAHUSI B Mpollecce
OCBOEHUsI 00pa30BaTeIbLHOI MPOrPaMMBbI.
B pesynprare OCBOEHUS AUCHUILIMHBI (MOIYJs) (OPMUPYIOTCS CIEIYIOLINE

KOMIIETECHIINHN:
Kon B pe3ysbTare ocBoeHusi 00pa3oBaTe/bHON MPOrpaMMbl 00y4arOIUIicA
KOMIIeTCHIIUH J0JI2KeH 00/1a1aTh
OIlK-1 CIIOCOOHOCTBIO TPUMEHSTh €CTECTBEHHOHAyYHblE M OOILIEMH)KEHEPHbIE
3HaHMs,  METOJbl MAaTEMaTHYECKOTO aHalu3a M MOJEIUPOBAaHUSA B
PoeCCHOHAIBHON JEeSITENIbHOCTH.

B nporiecce ocBoeHus 00pa3oBaTeIbHON MTPOTPAMMBI JAHHBIE KOMIIETEHITNH, B TOM
YUCJIE UX OTJIEJIbHbIC KOMIIOHEHTHI, (POPMHUPYIOTCS MOITAMHO B XOJI€ OCBOCHUS
OoOy4YaromuMHUCs MUCHUIUIMH (MOJyJiei), MPAaKTUK B COOTBETCTBUM C Y4E€OHBIM
MJIAHOM U KaJICHAApHBIM rpadukoM yueOHOro mpoliecca.

7.1.3 Onucanue noka3arejed 1 KPpUTEPUEB OLICHMBAHUS KOMIICTEHIIUIA,
(opMupyeMBbIX 110 UTOraM OCBOCHUS AUCHUILIUHBI (MOIYJISI), ONMUCAHUE IIKAJ
OllCHNBAHMSA

[TokazaTenem oreHUBaHMS KOMIICTCHITUI Ha Pa3IMYHBIX dTanax ux (OpMHPOBAHUS
SIBJIICTCSI TOCTYIKEHUE O0YJaIONUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB O0OyUCHHUS TI0
JTUCHUIUIMHE (MOIYIIIO).
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IToka3aTean

Kpurtepumn oueHnBanus

2

| 3

4

5

OIIK-1 cnmocoGHOCTH MPUMEHSATH €CTECTBEHHOHAYYHbIE H 00IeHHKEeHePHbIe 3HAHMSI,
MeTOoAbl MATEMATHYECKOr0 AaHAIU3a U MO/eJIMPOBAHNS B IPo(ecCHOHATBHOM

ACATCJIBbHOCTH.
3HATh: Ob6yuaromuiics OOyuarommuiics OOyuaromuiicst OO0yuaromuiics
OCHOBHBIE 3aKOHBI | JEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET JEeMOHCTPUPYET
Y TIOHSITUS (QU3HUKH | MTOTHOE HETIOJIHOE YaCTUYHOE MOJTHOE
OCHOBHBIC OTCYTCTBHE WU COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
busnueckue HEI0CTaTOYHOE CIIEIYIOIINX CIIEIYIOIINX CJICAYIOIINX
METO/BI COOTBETCTBHE 3HAHUI: OCHOBHBIX | 3HAHUIl: OCHOBHBIX | 3HAHUN: OCHOBHBIX
UCCIICIOBAHNUS CIIEAYIOIINX 3aKOHOB U MOHATHUH | 3aKOHOB U 3aKOHOB U
3HAHWH: OCHOBHBIX | (PM3WKH, OCHOBHBIX | MOHATUI QU3UKKM | TOHATHH QU3HKH
3aKOHOB U ¢buzngecKkux OCHOBHBIX OCHOBHBIX
MOHATHIA QU3UKK | METOJIOB ¢buzngecKkux ¢buznueckux
OCHOBHBIX UCCIICIOBAHUS. METOOB METOAOB
¢duznueckux Jomyckatorcs WCCIICIOBAHUS, HO | UCCIICIOBAHMA,
METOAOB 3HAYUTENbHBIC JIOITyCKAI0TCS CBOOOJHO
WCCIIeIOBaHMUS ommoKH, HE3HAYUTEIbHBIC | OIEpUPYET
MpOsBIsIeTCA OmMOKH, npUOOPETEHHBIMU
HEIOCTaTOYHOCTh | HETOYHOCTH, 3HAHUSIMH.
3HaHUH, 10 Py 3aTpyIHEHHUS TIPU
MoKa3areeH, AHATUTHYECKUX
oOyyaromuiics orepanusx.
WCTIBITHIBAET
3HAYUTENLHBIC
3aTpyAHEHUS IpU
OIIEepPUPOBAHUH
3HAaHUSIMH U TIPH
UX TIepeHoce Ha
HOBBIC CUTYaIIWH.
yMeTb: OO0yyaromuiics He | OOyJaroImnics OO0yuaromuiics OO6yyaroruics
MPUMEHSTh yMeeT UM B JEMOHCTPHUPYET JEMOHCTPHUPYET JE€MOHCTPUPYET
3HaHU 110 QU3MKE | HEOOCTAaTOUYHOU HETIOJIHOE YaCTUYHOE MIOJTHOE
K PEUICHUIO CTETIeHH yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MPaKTUIECKUX MPUMEHSTh CIIEYIOIINX CIIEYIOIINX CIIEIyIOIINX
3azady, 3HaHUs 10 UBHKE | YMEHUH: YMEHUI: YMEHUI:
HCIIOJIb30BATh K PELLIEHUIO NPUMEHSTh 3HaHUS | IPUMEHSTh NPUMEHATh
MaTeMaTHYecKui | MPaKTHYECKUX 1o (u3MKe K 3HaHUS 10 QU3MKE | 3HAHUS MO PU3MKe
amnmapar npu 3ajady, PELICHHIO K PELICHUIO0 K PEIICHUIO
BBIBOJIE HUCIIOJbL30BaThH MMPAKTHYCCKUX MPAKTHUYCCKUX IMPAKTHYCCKUX
bu3ngecKux MaTeMaTHYeCKHi | 3a/ad, 3a1ad, 3ajad,
3aKOHOB, anmapar npu UCTIOJIb30BaTh WCTIOJIb30BaTh UCIIOJIb30BaTh
IUTAHUPOBATh U BBIBOZIC MaTeMaTHYeCKUH MaTeMaTHYECKHH | MaTeMaTHYeCKHUil
BBITIOJTHSTh ¢buznveckux anmapar npu amnmapar npu anmapar npu
yuebHOoe 3aKOHOB, BBIBOJIC BBIBOJIC BBIBOJIC
9KCIIEPUMEHTANIbH | TJIAaHUPOBATh U ¢buznuecKkux ¢buznuecKux ¢uznueckux
oe u BBITOJIHSATD 3aKOHOB, 3aKOHOB, 3aKOHOB,
TEOPETUYECKOE yueOHOe TUTaHUPOBATH U TUIaHUPOBATH U IUTaHUPOBATH U
UCCIIeIOBaHNE SKCIIEPUMEHTAIIGH | BBITIOIHATH BBITOJTHSTh BBITIOJTHSATH
bu3ngecKux oe u yaebHoe yae6Hoe yaebHoe
SIBTICHU T TEOPETUIECKOE IKCTIEPUMEHTAIILHO | AKCTIEPUMEHTAIbH | SKCIIEPUMEHTAIILH
HCCIIeI0BaHNE € M TEOPETUYECKOE | 0€ U oe
¢duznueckux UCCIIeI0OBaHUE TEOPETUYECKOe TEOPETUYECKOE
SIBIICHUI ¢buznuecKux HCCIIeI0OBaHNE HCCIIeIOBaHNE
SIBIICHUI. (bu3nIECKuX (buznveckux
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Homyckarorcst SIBJICHUM. YMEHUS | SIBJICHUM.
3HAYNUTENLHBIE OCBOEHBI, HO CBobonHO
OLINOKH, JIOIYCKArOTCS oTiepupyeT
HPOSIBISETCS HE3HAUYNTEIbHBIE | IPHOOPETEHHBIMA
HEJOCTaTOYHOCTh | OLIMOKH, YMEHHSMH,
YMEHHUH, 10 psay HETOYHOCTH, NPUMEHSET UX B
nokasareJen, 3aTPpyIHEHHS TIPU | CUTYalHsAx
oOyyaromuiics AHATUTHYECKUX MOBBIIICHHON
UCTIBITHIBACT orepanusix, CIIOYKHOCTH.
3HAYUTEIbHBIC HepeHoce yMEeHHH
3aTpyJHEHHS IPH | HA HOBEIE,
OTepUPOBAHUH HECTaHAapTHBIE
YMEHUSIMH NIPY UX | CUTYallHH.
nepeHoce Ha
HOBBIC CUTYallUH.
BJIA/IETh: Ob6yuaromuiicst He | OOygaronmiics OOyuaromuiicst OO0yuarommiics B
cucTeMoin BJIaJICeT WK B BJIaJICeT CHCTEMON | YaCTHUYHO BIAJCET | MOJIHOM O0beMe
TEOPETUICCKUX HEI0CTaTOYHOM TEOPETUICCKUX cUCTEMOM BJIaJIeeT CUCTEMOMN
3HAHWIA 1O CTETICHH BJaJieeT | 3HAHUH Mo (QU3UKE, | TEOPETUUCCKUX TEOPETUIECKUX
¢dusnke, CUCTEMOI METOA0JIOrUEN 1 3HaHUH Mo 3HaHUH 0O
METOJIONIOTHEH U TEOPETUIECKHAX MeTOoJIaMH ¢usmke, (hmzmke,
METOAAMU 3HaHU 00 (uzngecKoro METOAOJIOrUEeH 1 METOAOJIOTUEN U
(usngecKoro ¢u3suke, IKCIIEPUMEHTA, METOAaMH METOaMHU
JKCIEPUMEHTA, METOOJIOTHEH U HaBBIKAMU ¢u3ngecKoro ¢uznveckoro
HaBBIKAMH METOaMHU peleHus IKCTIEPUMEHTA, IKCIIEpPUMEHTA,
petIeHus ¢bu3ngeckoro KOHKPETHBIX 3a/1a4 | HaBBIKAMU HaBBIKAMU
KOHKPETHBIX 3a/1a4d | SKCIEPUMEHTa, U3 pa3sHBIX penIeHust penIeHus
U3 pa3HBIX HaBBIKAMHU obmacrei GU3MKK | KOHKPETHBIX 337]a4 | KOHKPETHBIX 3a]a4
obOnacrell GU3MKKH | peIIeHUs Ha YPOBHE, 13 pa3HbIX U3 Pa3HbIX
Ha YpOBHE, KOHKPETHBIX 3371a4 | COOTBETCTBYIOIEM | obnacteil pusuku | oOmacteid GU3UKU
COOTBETCTBYIOILIE | M3 PAa3HBIX TpeOOoBaHUAM Ha ypOBHE, Ha ypOBHE,
M TpeOOBaHUSIM obxnacreit pusnku | oOmenpodeccuoHa | COOTBETCTBYIONIE | COOTBETCTBYIOIIE
00IenpopeccHoH | Ha YpOBHE, JBHOMW TIOTOTOBKH | M TpeOOBaHHSAM M TpeOOBaHUAM
aNbHOMN COOTBETCTBYIOIIE | OakanaBpa Io obmenpodeccrod | odmenpodeccuoH
IIOArOTOBKHU M TpeOOBaHUSIM HAIIPaBJICHUIO B aJbHOU aIbHOU
OaxaJiaBpa 1o oOmienpodeccuor | HENMoJaHOM 00beMe, | MOJATOTOBKU MOJITOTOBKHU
HaIpaBJICHHIO aITBHOM JIOIYCKArOTCS OakayaBpa 1o OakanaBpa 1o
MOATOTOBKU 3HAYUTEIbHBIE HAaIpaBJIeHUIO, HaIpaBJICHHIO,
OakanaBpa 1o omuoKH, HaBBIKA OCBOCHBI, | CBOOOJIHO
HaTpaBJICHHUIO MPOSIBIISIETCS HO JIOITYCKAIOTCSI pUMEHSeT
HEJIOCTaTOYHOCTh | HE3HAUUTEJbHBIC | MMOJNyYeHHBIC
BJIaICHUS OLIHOKH, HaBBIKH B
HaBBIKAMHU T10 PSAAY | HETOYHOCTH, CHUTYAIHIX
noKazartereH, 3aTPYAHEHHS NIPH | TTOBBIMICHHON
OOyuaromuics AHATUTHYECKUX CJIO’KHOCTH.
UCTIBITHIBACT orepanusx,
3HAYUTENLHBIE nepeHoce yMeHuit
3aTpyHEHHs IpY | HA HOBBIE,
PUMEHEHUHT HECTaH/IapTHbIE
HaBBIKOB B HOBBIX | CHUTYyallUH.
CUTYaIUSsIX.

7.2 llIkanbl OUEeHWBAHMS Pe3yJabTATOB NPOMEKYTOYHOH aTTeCTANMH M HX

OonucaHue:
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Dopma npomercymoyuHonl ammecmayuu: 3auem.

[IpoMexyTounas artectamus oOydaromuxcs B Qopme 3adéra MPOBOAUTCSA TIO
pe3ysbTaTaM BBIIOJIHEHUS BCEX BHIOB Y4YeOHOH paboOThHI, MPEeayCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAaHHOW TUCHUIUIMHE (MOJIYI0), MPH 3TOM YUUTHIBAIOTCS
pe3yibTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTH B TeueHHe cemecTpa. OreHka
CTETICHU JOCTIXKEHUS OO0yUYaIOIUMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOYYEHHS IO
JTUCHUIUIMHE (MOJYNIO) MPOBOAMTCS TMpernojaBaTesieM, BEAYIIMM 3aHSTHS IO
JUCUHUIUIMHE (MOIYII0) METOJOM DKCIIEPTHOM Oo1leHKHU. [10 uToram npomMexyTo4Hon
aTTeCTallMy 10 JUCHUIUIMHE (MOIYJII0) BHICTABIISICTCS OICHKA «3aYTCHO» WJIH «HE
3a4TCHO.
K npomesxcymounoti  ammecmayuu  OONYCKAWOMCA — MOAbKO — CMYOEHMbL,
BbINONHUBUIUE B8Ce BUObL  YYeOHOU pabombvl, npedycMomperHvle pabouel
npozcpammou no oucyuniure « usuxay (ycnewHo GbINOJIHUBUIUE U 3AUWUMUSUIUE
6ce n1abopamopHtvle pabomol)

Ixana
Onucanune
OllCHUBAaHUSA

BeinonHeHs! Bce BUbl yueOHOM paboTh, IPEeAYCMOTPEHHBIE yU€OHBIM IJIAHOM.
CTyneHT JEeMOHCTpPUpPYET COOTBETCTBUE 3HAHWW, YMEHHH, HaBBIKOB
NPUBEJCHHBIM B TaONHMIaX IMOKa3aTeJei, Onepupyer NPUOOPETCHHBIMH
3auTeHo 3HAHUSIMH, YMEHUSMH, HaBBIKAMM, IIPUMEHSIET UX B CUTYalUSAX IOBBIIIEHHON
cnoxHocTu. [Ipu 3TOM MOryT OBITH JONYIIEHbl HE3HAYUTEJbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYAHEHUS NPU AHAIUTUYECKHUX OIlepalysix, IEpeHOCe 3HaHUU
Y YMEHUH Ha HOBBIE, HECTAHAAPTHBIEC CUTYALUH.

He BbimonHeH onuH niam Oosiee BUAOB y4eOHOH palOThI, MpeayCMOTPEHHBIX
y4eOHbIM M1aHoM. CTYAEHT JeMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHUH,
q YMEHMH, HaBBIKOB MpPHUBEIECHHBIM B TaOJMIaxX IOKa3aTelel, IOoMyCKarTCs
©SAITERO o raunrenshbie OIMOKHU, MPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHUN, HABBIKOB
10 psAyY MOKa3aTesael, CTyIeHT UCIBITHIBAECT 3HAYUTENbHBIC 3aTPYIHEHUS PH

ONCpHUPOBAHNU 3HAHHUAMHA U YMCHUSAMMU IPHU UX IICPECHOCC HA HOBBIC CUTYyallNH.

Dopma npomexncymounon ammecmayuu: IK3ameH.
[IpomexxyTounasi arrectanusi oOydarommxcs B GopMe dK3aMEeHa MPOBOJUTCS TI0
pe3yJibTaTaM BBITIOJTHEHUS BCEX BHUIOB Y4€OHOM paldOThl, MPETyCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JaHHOM JUCHMIUIMHE (MOAYJII0), TIPU ATOM YUYUTHIBAIOTCS
pe3yJbTaThl TEKYLIETO KOHTPOJISI YCIEBAEMOCTH B TedueHue cemectpa. OleHka
CTEMICHU JTOCTHKEHUS OO0YUYaroNIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYy4YEHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOAMUTCS MpPENnojaBaTeleM, BEAYyLIUM 3aHATUS 10
JUCHUILIHHE (MOYJII0) METOJIOM 3KCIIEPTHOM olleHKU. [1o nToram npoMexyTouHoM
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aTTeCTallMi 1O JAWCHUIUIMHE (MOMYJIO) BBICTABISICTCS OIEHKA «OTIUIHOY,
«XOPOIIIOY», KYJAOBICTBOPUTEIHHOY» WIIH «HEYIOBIETBOPUTEIIHHOY.
K npomesxcymounoti  ammecmayuu  OONYCKAOMcs — MOAbKO — CHYOEHMb,
BbINONHUBUIUE B8Ce BUObL  YUebOHOU pabomovl, npedycMompenHvie pabouell
npoepammou no oucyuniure «Duzukay (Ycnewino Hanucaguiue KOHMPOIbHbIE
pabomsl, 8bINOIHUSUIUE U 3AWUMUBULUE TAOOPAMOPHbLE PaOOMbL)

Ikana oyenuganusn Onucanue

Buvinonnenvt  6ce 6udvi  yuebnot pabomsi, npedycMompeHHbie
yueonvim  naanom. Cmyoenm OeMoHCmpupyem COOmeEemcmeue
3HAHULL, YMEHUIl, HABLIKO8 NPUBCOCHHbIM 8 MAOIUYAX noKazameiel,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMU, VMEHUSMU, HAGbIKAMU,
IO npUMeHsiem ux 8 CUmyayusix nogvluieHHou crodxicnocmu. Ilpu smom
mo2ym 6vlmb OONYUeHbl He3HAUUMENbHble OWUOKU, HeMmOYHOCMU,
3ampyonenus npu AHAIUMUYECKUX ONepayusix, NepeHoce 3HaAHuil u

yMeHI/HZ HA Hoeble, Hecmch)apmeze cumyayuu.

Buvinonnenvt  6ce  6uovi  yuebnou pabomsi, npedycMompeHibie
yueonvim — naanom.  Cmyoewm — Oemoucmpupyem  HenoiHoe,
Xopowo npasuibHoe  COOMGEMCmeue  3HAHUL,  YMeHUll,  HABbIKOG
npusedeHHbIM 8 mabauyax noxkazameiet, oo eciu npu 3mom oOviiu
oonyujervl 2-3 HeCyujecmeenHble OUUOKU.

Buvinonnenvt  6ce  6udvi  yuebnou pabomsi, npedycMompeHibie
yuebnvim naamom. Cmyoewm OeMOHCmMpuUpyem coomeemcmeue
Yooenemeopumenvro | 3nanuil, 8 KOMOPOM 0C8eUjeHad OCHOBHAS, HAUOONee BANCHASL YACTb
Mamepuand, Ho IpU SMOM OONYueHa OOHA 3HAYUMeNbHAs OuWUOKa
UNU HEMOYHOCHb.

He evinonnen oodun unu Oonee 6u008 yuebHOU pabombl,
npeoycMompenHulX yueonvim niaarnom. Cmyoenm Oemoncmpupyem
HenoiHoe coomeemcmeue 3HaHutl, YMeHUll, Ha8bIK08 NPUBEOEHHbIM 8
mabauyax noxaszameneti, OONYCKAIOMCs 3HAYUMENbHbIE OUUOKU,
NpoABIAeMcs. OMCYMcmeue 3HAHUU, YMeHUU, HABbIKO8 NO POy
nokaszameineu, CmyOeHm UCnblmvléaem 3Ha4umenbHble 3ampyoOHeHUs
npu Onepuposanuu 3HAHUAMU U YMEHUAMU NPU UX NEePeHOCe HA HOBble

Heyooenemsopumenvho

cumyayuu.

7.3. OueHo4YHbIE CpeaCTBA
@OHJT OLIEHOYHBIX CPEACTB MPEJCTaBICH B mpuiokeHusax 1 m 2 k paboueit
nmporpamme.



CrpyKTypa U colep:KaHue TUCUUIINHBL «DU3uKa»

I10 HAITPAaBJICHHUIO ITIOATIOTOBKH

¢4

[Tpoduinb moATrOTOBKH

{04

(6akanaBp)

Ounas hopma 00yueHus

18

[Ipunoxenue A.

Buabl yueOHoi

He
C | nexa padoThI,
Ho e o BKJIIOYAS
Me M CaMOCTOSAITEILHY IO DopMbI aTTECTALIUN
pa Paznen ec | ce padoTy CTYAEHTOB,
TeMm T | me U TPYAOEMKOCTb B
p |crp yacax
a J | IVC| Jla6| CPC| 3JIP| T| P | K/P | YO | D3 | 3
Kunematuka nocrynarejibHoOro
JABUKEHUSA
[Ipenmer MexaHuUKH, €€ pa3lelbl.
1 | Cucrema orcuéra. MarepuanbHas | 2 1 2 4

TOYKA. TpaekTopus, yTh,
repemeleHre. BeKTopbel CKOpOCTH U
yCcKOpeHus. TaHreHuuanpHas U




HOpMaJIbHAS COCTAaBJISIIOLIAs
yCKOpeHHUsl. AOCOIIOTHO TBEpPIOE
TeNo0. YTJIOBasi CKOPOCTb U YIJIOBOE
YCKOPEHUE, WX CBS3b C JIMHEHMHOMU
CKOPOCTBIO M YCKOPEHHUEM.
Brmonnenne mabopatopHoit paboThI

Jlabopamopnas paboma 1.01
«3MepeHne IUIOTHOCTH TBEPIOTO
TEJa»

Pemenue 3agad I10 TEMC:
«Kunemaruka IMOCTYIIATCIIbHOT'O
ABHXKXCHMU S

I[I’IHaMHKa mocTynaTejbHOro
ABHKCHUSA

3akoH wuHepuuu. HepuuanbHbIe
cucteMbl orcuéra. Macca, UMIyJibC,
cunma. Bropoir 3akon HproToHa.

YpaBHeHue JIBUKCHUS
MAaTEPUAJIbHON TOYKHU. TpeTui 3aKoH
HeroToHa. 3aKkoH BCEMUPHOTO
TATOTECHUS. Lentp Macc

MEXaHUYEeCKOM CHCTCMBI, 3aKOH
ABHMIKCHHUA OCHTPA MACC.

Jlabopamopnas paboma 1.03

Pemenune 3ama4d no teme: «/IluHamuka
MOCTYMATEIbHOTO ABUKCHUS)

Pabora u 3Heprus B
MOCTYNATEJbHOM IABUKEHUH

19



[TonsiTue CHJIOBOTO T1OJIA.
DnemeHTapHasi pabora U pabora Ha
KOHECYHOM HePEMEIIICHUH.

Monnocte. Knnetnueckast sHeprus
M 3aKOH €€ wu3MeHeHus. Teopema
Kénura. IloTeHUuMaNbHBIE CHIIOBBIE
MoJil YW MNOTEHUHUAIbHAs SHEPIUs.
3aKOH HW3MEHEHHS] MOTEHIMAIbHON
sHepruv. MexaHuyeckas dHeprus u
3aKOH ee COXpaHEHUS.
KoHcepBaTHBHBIE CUCTEMBI.

3awuma nabopamopnwvix pabom 1.01
ul.03.

Pemenue 3amau o teme: «Padora u
SHEPrusl B MOCTyNATEILHOM
JIBHKCHUI)

10

Kunemaruka U AMHAMHUKA
BPaIATEJIbHOI0 ABUKEHUS

MowmeHnT wuHepuuu Ttena. MoMmeHT
CHUJIBI. MomeHT WMITyJIbCa
MaTepuagibHOM  TOYKH,  MOMEHT
MMIyJbCa  Te€la  OTHOCUTEIBHO
HEMOABMKHOM  OCH.  YPaBHEHHE
MOMEHTOB. (OCHOBHOE ypaBHEHUE
JTWHAMUKA BpAILATEIBLHOTO
nBuwkeHus. Teopema IlrenHepa.
Kunernueckas DHEPIus

20



Bpalaromierocs TBEPAOIo TCIIa.

3aKkoH COXpaHECHUS MOMEHTAa
HMMITYJIbCA.

11 | Jlabopamopnas paboma 1.04 8
Peenue 3as1a4y 1o TeMe:

12 «KunemaTtuka u JTMHAMUKA 9
BpAIllaTEJIbHOTO IBUKEHUS
Mexanuveckue KoJeO0aHUs U
BOJIHBI
[lapmoHnyeckue KojaebdaHuss U HX
XapaKTEPUCTHUKH. CB0o0OOIHBIE

13 | 3aTyxatoume KOJieOaHus 9-10
OCLMJIIIATOPA. BriHyX1€HHBIE
konebanusi. Peszonanc. Cnoxenwue
KoJieObaHuil. BeKTOpHBbIE TUarpaMMbl.
Bounnsbl. YpaBHeHHe BOJIHBI.
XapakTepUCTUKHU BOJIH.
3awuma nabopamopHoli  pabomsi

14 10
1.04
Pemenue 3agau o teme:

15 «MexaHuyeckue KojaebaHus u 11
BOJIHBI»
MouJiekyasipuas ¢puzunka. Mogens

16 | PACAIbHOTO rasa. OcHoBHOE 11

ypaBHeHne MKT wuneanbHOro rasa.
YpaBHEHHE COCTOSIHUSA HMICATBHOrO

21



raza. Ilomatue o Temmeparype.
Yucno creneHneld cBOOOABI MOJIEKYI.
3akoH PaBHOMEPHOTO
pacrpeeneHus SHEPIruun o
cTeneHsiM cBoOonbl. Pacripenenenue
Makcgenna. Pacnipenenenue
Bonpumana. Cpennee YUCIIO
CTOJIKHOBEHMI Moliekys. CpenHss
JUTMHA CBOOOTHOTO Mpoodera.

17

Jlabopamopnas paboma 1.18
«Onpeodenenue koagguyuenma
Ilyaccona memooom
aouabamuyecKko2o pacuupeHus»

12

18

Pewenue 3a0au no meme
«Monexynapuas ¢uzuxay

13

19

Tepmoaunamuka. IlepBoe Hauaso
TEPMOJIMHAMUKH. BryTpeHnHss
DHEPTUs. TeroeMKoCTb.
OrpaHn4eHHOCTh KJIACCHUYECKOM
TEOPUM  TEIUIOEMKOCTU.  Btopoe
Hayauo TepMoAuHamMuku. Kpyroseie
npoueccbl  (uMKibl).  TemoBble
JBUTATENIN U XOJIOIUIbHBIE MAITUHBI.
uxn Kapuo u ero KII/I.

13

20

Jlabopamopnass ~ paboma 1.19
«H3menenue sHmponuu UOeaibHO2O
2a3a npu u3onpoyeccaxy

14

22



Pewenue 3a0au no meme.

21 15 2
« Tepmoounamuxay.
OOpartnmble U HEoOpaTUMBbIe

9o | TPOTIECCHL. [IpuBenenHoE 16 9
KOJMYECTBO TEIJIOTHl. DHTPOIMHUSI.
SIBneHus nepeHoca.
3awuma nabopamopnwix pabom 1.18

23 | 74 PATIOPHEIY P 17 4
ul.l9.
Pewenue 3adau.

24 18 4
Konmponvnas paboma.

25 | Utoro mo 2 ceMecTpy: 18 | 18 | 18 | 54
JIeKTPOCTATHKA
ONEeKTpUYeCKud  3apsal U €ro
cBorictBa. 3akoH Kynona. Ilonsitue
¢dbusndeckoro nois. Hanpspk€HHOCTD
KaK CUJIOBasI XapaKTEPUCTHUKA
anekTpudeckoro nouss.  [IpuHnun
CyNepHO3ULINU AIEKTPUIECKUX

26 . 1-2 | 4 4
nosen B IPUMCHEHUHT K

HanpspkéHHOcTH.  llome  mumons.
CuiioBble JIMHUM  HANPSHKEHHOCTH
aneKkTpoctatnuueckoro mons. Ilotok
BEKTOpa HANpsDKEHHOCTH. Teopema
Octporpaackoro-I'aycca (OI') B
BakyyMe. [Ipumenenne teopembr OI

23



U1 pacué€ra HaNpsHKEHHOCTU
pacnpene€HHbIX HCTOYHHUKOB.

27

Jlabopamopnass ~ paboma 2.02
«Onpeodenenue EMKoCmu
KOHOeHcamopa oanucmuyecKum
Memooom»

28

Pemrenue 3agad mo treme:
«DIIEKTPOCTATHKA, 4.1

29

IoTeHumMaJ 3JIEKTPOCTATHYECKOTO
NoJIA

Pabora snexTpocTaTUYECKUX CUJI Ha
MepeMeNnieHu MPOOHOTO  3apsja.
[ToreHuman Kak H>HEpreTHYecKas
XapaKTepUCTUKA
aneKTpocTatnyeckoro momus. CBs3b
MEXIy HaNPsHKEHHOCTHIO 51
HOTEHIIAIOM. [TpuHIMIT
CYHEPHO3ULIUH DJIEKTPOCTATHUYECKUX
MoJjieil B MPUMEHEHUH K MOTCHIHAITY.
Hanpspkenue.  DOHeprusi  CUCTEMBI
3apsIIOB.

30

3awuma nabopamopHol  pabomvl

2.02.

31

Pemenne 3a1a4 o TeME:
«DJEKTPOCTATUKAY, U2

32

JAuM3/1eKTPUKM W TPOBOAHUKH B
3JIEKTPOCTATHKE

24



Jvmanexrprueckas cpena.
[Tonspuzanus. Jlnsnexrpruueckas
BOCIIpUUMYHMBOCTb. Teopema OI' B
IUDIICKTPUKE. Jlusnexrprueckas
IPOHUIIAEMOCTb. DIEeKTpUUYECKOE
cmenienue (uaaykuus). [lonsarue
AJIEKTPOCTATUYECKOTO MPOBOJHUKA.
Pacnipenenenne 3apsga 1o €ro

TMOBEPXHOCTH. DIIeKTpruyecKas
€MKOCTb YEAUHEHHOTO MPOBOJIHUKA.
Bzaumnas E€MKOCTbh JIBYX
MIPOBOJHUKOB. Konpgencaropsr.

DHeprust JIEKTPUIECKOTO MOJIS.

33

Jlabopamopnas paboma 3.05
«H3yuenue mocmosou cxemviy

34

Pemenne 3a7a4 1o TEME:
«I1OCTOAHHBIN AIEKTPUUYECKUN TOK,
y.1

35

3aKOHBI MOCTOAHHOI0 TOKA
BekTop mnmotHocT Toka. Cujia Toka.

3akoH Owma B auddepeHuuanbHOMN
dbopme. 3akon OMa B MHTETpaIbHOMN
dbopme. CompoTHBIEHHE YyyacTKa
Henu.  OJNEeKTPOJABIDKYINAs  CUja
(BAC) yuactka. 3akon JIxoymsi-
JleHma B  UMHTErpaJIbHOM H B
g depeHnraIbHON dbopmax.

25



PazserBnénnbie nenu. IlpaBuna
Kupxroda.

36

3awuma nabopamopuoi  pabomul

2.05.

37

Pemenue 3a1ay o TEME:
«I1OCTOSIHHBIN 3JIEKTPUYECKUM TOKY,
4.2

38

Marnerusm

MarauTHoe noJjie U ero Bo3J1eHCTBUE
Ha JBWxymmecs 3apansl. Cuna
Jlopenmnia. MarHuTHas UWHIYKIUS.
Cuia Amnepa. MarHuTHBIE MOMEHT
1 BO3/JICHCTBUE HA HErO MarHUTHOTO
nonst. 3akoH buo-Capapa-Jlamnaca.
MaruutHbiii ToTOK. PaboTta cuisl
Ammnepa. 3akOH TOJHOTO TOKA.
Hanpsok€HHOCTP MarHUTHOTO TOJIS.
MaruutHass BOCHPUUMYHMBOCTH U
MarHuTHas MPOHUI[AEMOCTb.
JluneiiHple MarHeTuku (qua- W
napaMarHeTHMKd) W HEJIMHEHHBIN
MAarHeTHKU (peppomarueTukm).
ITetns rucrepesuca. Kécrkue wu
MSITKHE MarHEeTHUKH.

9-10

39

Jlabopamopnas ~ paboma  3.02
«H3mepenue cunvl, oeticmsyroujeli Ha
NPOBOOHUK C MOKOM 6 MACHUMHOM
nozex.

10

26



Pemenue 3aja4 o TEME:

40 11
«Marnetusm» 4.1.

DJIeKTPOMATHUTHASI MHAYKIUSA
3akon Papanesd v mpaBwio JIeHna.

11 BuxpeBoe aiekTpuueckoe — IMoJe. 12
CaMouHIyKIIHUSI. ITepexoHbie
MPOLIECCHl B AJEKTPUYECKOMN IICIH.

DHeprusi MAarHUTHOTO TOJIS.
3awuma nabopamopHoli  pabomvl

42 12
2.02
Pemenue 3aga4 o TEeME:

43 13
«Maruaetusm» 4.2
YpaBuenuss MakcseJia
Judbdepennmansubie omnepaTopbl
TEOpUHU TTOJISI. HNuTerpanbHbie
TeopeMbl Teopuu Tojsa: laycca u

44 Crokca. IToTenumanbHbIC u 14
BUXPEBbIC BEKTOPHBIC TIOJISL.
CBelieHUE UHTETPAIbHBIX YPaBHECHUI
AJIEKTpOMarHeTu3mMa K
mubdepeHuranbHbIM  YpaBHEHUSM
Makcaenna. Tok cMmenieHus.

Jlabopamopnass ~ paboma  3.04

45 | «HM3yuenue nosedeHus pamku ¢ 14

MOKOM 8 MACHUMHOM NOoJie»
Pemenue 3amau no teme:
46 15

«NEKTPOMATrHUTHAS UHIYKIIHS.

27



47

JJIEKTPOMATHUTHBIE KOJIeOaHHS

['apMOHHUYECKHE NEKTPOMArHUTHBIC
koJieOanusi. KonebatenbHbIil KOHTYP.
®opmyna ToMcoHa. BbIHYXIECHHBIE
AIEKTPOMArHUTHHIE KOJIeOaHMsI.
IlepeMeHHBIN BIEKTPUUYECKUN TOK.
AKTHBHOE COIPOTUBIIEHUE,
WHJYKTUBHOCTb, EMKOCTh B IIEMHU
MepeMEHHOro  Toka. Mwmmnenanc.
JIeCTBYIONIME 3HAYEHUs CUJIbI TOKA
U HamnpsoKeHus. MOIIHOCTh B IIENU

IICPCMCHHOTI'O TOKaA.

16

48

3awuma nabopamopHoli  pabomvi
2.04

17

49

Pemenne 3a7a4 o TEeMeE:
«INEKTPOMArHUTHBIE KOJICOAHUS
KoHTpospHas padora.

18

50

Hrtoro nmo 3 cemectpy:

18

18

18

54

o1

HUroro:

36

36

36

108

3aBenyromuii kadeapoin «Duznkar»

/I.M.Ctpekanuna/

28
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AHHOTAIUS POrPAMMBI JMCUHMILVIMHBL: «PHU3HKa»
NJis1 HanpasBjeHust noaAroroBku 15.03.03 «IIpukiagHas MexXaHUKa»,
npopuis: «lIporpammupoBane M UHMPPOBbIE TEXHOJOIMU B [IMHAMHKE M
NPOYHOCTH

1. ]_IeJII/I, 3alavi U IVIAHUPYEMBIC PE3YyJabTaTbl Oﬁy‘leHl/lﬂ o AMCIUIIJINHE.

K ocHOBHBIM 11€JISIM OCBOCHHS AUCUUIINHBI «DU3HUKa» CIEAYET OTHECTH:

— dopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO (DH3NIECKOTO MBIIIIIICHUS;
—  nOpuoOpeTeHHWe  MNPAKTUYECKUX  HABBIKOB,  HEOOXOAMMBIX  JJII  HM3Y4YCHUS
€CTEeCTBEHHOHAYUYHBIX, 001eNPO(ECCUOHANIBHBIX U CIIEIMATIBHBIX JUCHUILINH

K ocHOBHBIM 3a1auaM OCBOEHUS TUCHUIUIMHBI «DU3UKA» CIEAYET OTHECTH:

— W3yuenue obmieit pusznku B 00bEME, COOTBETCTBYIOIIEM KBaTU(UKAIIUU CIICIIUATICTA

B pesynbTare OCBOEHHMS IUCHUIUIMHBI (MOIyNs) y oOydarommxcs (QOpMHUPYIOTCS
CIeyIOIME KOMIETEHUUMU M JOJDKHBI OBITh JIOCTUTHYTHI CIEAYIOIINE PE3yIbTaThl
oOy4eHHs KaK 3Tarn (pOpMUPOBaHUS COOTBETCTBYIOIINX KOMIETEHIIMNA:

B pesyabrare
OCBOCHMS
Kon o0pa3oBaTeIbHOM Ilepeyenb mIaHUPYeMBbIX Pe3yJbTATOB
KOMIIETeHI[U U NporpaMmMbl 0o0yueHUsl MO JUCIHUIJIMHE
00y4YaKO LU CSl 10JIKEH
o0JaxaThb
OIlK-1 YMEHHUE UCITOJIb30BATh 3HATH:
OCHOBHBIE 3aKOHBI . OCHOBHBIE 3aKOHBI M IOHATHS (HU3UKU
eCTECTBEHHOHAYYHBIX . OCHOBHbIE (PU3NYECKUE METOABI
JCIIATUTHH B HCCIIEI0BaHNUS
npogecCuoHAIbHON yMerThb:
L MPUMEHSTh (GU3NUECKIE 3HAHUS K PEHICHUIO
JEATEIIbHOCTH,
MPAaKTUYECKUX 3a7a4
TPUMCHATE METO/IBI . WCIIOJIb30BaTh MaTeMaTHYECKHUH armapaT
MaTeMaTmaecKoro IIpH BBIBO/IE (PU3UUECKUX 3aKOHOB
aHalsa u . TUIAHUPOBATH U BBITIOJIHATH Y4eOHOE
MOACIUPOBAHNA, SKCIEPUMEHTAIIBHOE U TEOPETUUECKOE
TEOPETUYECKOTO U nccienoBanre GU3NIECKUX SBICHUN
JKCIIEPUMEHTAJIBHOTO BJIA/I€Th:
HUCCIEI0BAHUS o CHCTEMOH TEOPETUUECKUX 3HAHUM 110
¢duznke
] METOOJIOTUEN Y METOJAMHU (’pmntIGCKoro
IKCTIEPUMEHTA
. HABBIKAMU pEIIEHHUs KOHKPETHBIX 3a/1a4 U3
pas3HbIX o0acTel GU3NKU HA YPOBHE,
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COOTBETCTBYIOIIEM TPEOOBAHUSIM
oOmienpodeccnoHaTbLHON OrOTOBKH OaKanaBpa

2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI IPOrPaMMBl.
JMucnummaa «®duszrka» oTHocuTcs kK 6azoBomy mukiy (b1) ocHOBHO# oOpa3oBaTenbHON
nporpammsl (OI1).
«Du3nka» B3aMMOCBS3aHA JOTUYECKH U COAEPKATEIBbHO-METOANYECKHA CO CIEAYIOIINMU
muctmmminaamu OIT
Mooyns «Mamemamuyeckue u ecmecmeeHHO-HAYYHbIE OUCYUNTUHBLY !

Jluneitnas anre6pa;

MareMaTu4ecKkui aHaIu3.

3.00b6M TUCHUILUIMHBI ¥ BUABI Y4e0OHOH padoThI

Bup yueOHoi1 padoThI Bcero yacos Cemectp
O01asi TPY1I0EMKOCTh 216 (6 3.e.) 2,3
AyIUTOpPHBbIE 3aHATHUS 108 54,54
(Bcero)
B Tom uncie
JEeKINHA 36 18,18
IIpakTHyeckue 36 18,18
3aHSITUA
JlabGopaTopHble 36 18,18
3aHSTHA
CamocTrosiTesibHasI 108 54, 54
pabdora
Kypcosasi padora HeT
KypcoBoii npoekT HeT
Bua npomexyroyHoit 3auér, 3x3amMeH
aTTecTaluu
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Ipunoxenue 1 x
pabodeii mporpamMme
MMHHCTEPCTBO HAVKH U BBICIIET'O OBPA30BAHMS POCCUMCKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUYPEX/IEHME BBICHIETO OBPA3SOBAHU S
«MOCKOBCKUM HOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noarotoBku:
»

OII (mpoup):
«»

dopma 00ydeHUs: OUHAS

Bun npodeccuonansHoii gestensuoctu: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa «Duznkay

OOH/I OHEHOYHBLIX CPEJICTB

O IMCHUII/IMHE
«Pu3zuka»

Cocrasg: I. [Taciopt (oHa OIIECHOUHBIX CPEACTB

II. Onucanue ONEHOYHBIX CPENICTB:

KOMIUIEKTBI KOHTPOJIbHBIX padoT (K/P)

BOIMPOCHI 110 TeMaM JUCLHHUILIMHBI K ycTHOMY ompocy (YO)

TEMBbI JaDOPATOPHBIX PabOT U MPUMEPHBIE BOIIPOCH! 1Tt UX 3amuThl (3JIP)
oOpa3ser; busera A 3K3aMeHa, BOIIPOCHI /TS TOATOTOBKH K 3a4éTy (3)
obpaserr OuseTa A1 9K3aMeHa, BOITPOCHI JIJIS MTOATOTOBKH K 3k3aMeny (J)

agrwNE

CocraBurten:

JOTIeHT, K.¢.-M.H. Bonkosa JI.B.

Mockga, 2023 rog



HACHOPT ®OHJAA OHEHOYHBIX CPEJCTB
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Tabmuma 1

dusuka

dI'oC BO « »

B mpornecce ocBoeHMsT JAHHOW JUCHUIUIMHBI CTYACHT (POPMHUPYET B JEMOHCTPUPYET CICAYIONIHE 0omenpodeccuoHaIbHbie KOMIIETeHIHH:

KOMNOETEHLUU
UH- | ®OPMYJIMPOB
IEK |-KA

C

IlepeyeHb KOMIIOHEHTOB

TexHoJiorus
(opmupoBan
ust
KOMIIeTeHIIH
i

Dopm
a

OLIEHO
YHOI'0
cpenc
TBa**

Crenenu ypoBHeil 0CBOCHHA
KOMIIeTeHIH I
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OIIK

CIOCOOHOCTD
NPUMEHSTh
€CTECTBEHHOHAYYH
BIC "
oO0IIenH)KeHEPHBIE
3HAHWS, METOJIBI
MaTeMaTHYECKOTO
aHanm3a "
MOJEIHPOBaHUSI B
npohecCHOHATBHOMN
JeSTeIbHOCTH

3HaTh:

OCHOBHBIE 3aKOHBI U TOHATUS (PU3UKU U OCHOBHBIE
(bu3nUecKre METOIbI UCCIICIOBAHUSI.

YmMmernb:

MPUMEHSTH 3HAHUS 110 (PU3UKE K PEIICHUIO
MPAKTUYECKHX 3a]1a4, UCII0JIb30BaTh
MaTEeMaTHYECKHIA arapar Mpu BBIBOJC
(bu3MUYECKUX 3aKOHOB, IUTAHUPOBATDH U BHIMOJIHSITH
y4e0HOE IKCIIEPUMEHTAITLHOE U TEOPETHIECKOE
uccienoBaHue GU3NIECKUX SBICHUM.

Baaners:

CUCTEMON TEOpPETHUECKUX 3HaHUU 1O (U3HKe,
METOJIOJIOTHE W METoJaMH  (PU3UIECKOTO
HKCIIEPUMEHTA, HaBbIKAMU PEIICHHS] KOHKPETHBIX
3aa4 U3 pasHeIX objacTteld GU3MKH HA ypOBHE,
COOTBETCTBYIOILIEM TpeOOoBaHUAM
oOmenpodeccCuoHaIbHON MOATOTOBKHM OakaiaBpa
10 HAMPaBJICHUIO

JICKIIHS,
CaMOCTOSTEIh
Has paboTa,
CEeMUHAPCKHe
3aHSATHS,
BBITIOJTHEHUE
1a00paTOpPHBI
X paboT

YO
3JIP,
KP,

ba3oBblii ypoBeHb:
BOCITPOM3BOJICTBO
IIOJIyYEHHBIX 3HaHUH B X0OJI€
TEKYLIEro KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTALNU
IoBbIIEHHBIH YPOBEHD:
YMenue HECTaHJapPTHO
OTBEYaTh Ha IOCTaBJICHHbIE
BOIIPOCHI

**- CokparieHust GopM OIIEHOYHBIX CPEICTB CM. B mpriioxeHun 2 k PIT.




OIIMCAHUE OINEHOYHbBIX CPEICTB
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IIpunoxenue 2
K pabodeii mporpaMme

Hepeqeﬂb OLCHOYHBIX CPEACTB II0 JUCHUIIJIUNHE «Puzuxka»

Haumenosa
No e IIpencraBnenue
0 oreHOHOr Kpatkas xapakrepucTuka OLEHOYHOTO OLICHOYHOTO
C cpeactea cpencrea B @OC
0 cpelcTBa
Kontponbnast | CpeacTBO  NpPOBEPKM  YMEHUH  MPUMEHSTH Kommuiekr
1 pabora MOJIyYeHHBIE 3HAaHUS JJS pelIeHUus 3ajad KOHTPOJIbHBIX 3a/IaHuM
(K/P) ONPEJIETICHHOTO TUIIA TI0 TEME WU pa3zeily 0 BapHaHTam
CpenctBo  KOHTpOJS, OpPraHM30BaHHOE  Kak
crienpanbHas Oecesa meJaroruueckoro paboTHuka Bompocs! 1o
YcTHBIN O1IpoC | ¢ 06yanOHII/IMCH${ Ha TEMbl, CBS3aHHBIE C
2 . . TeMam/paszenam
(YO) U3y4aeMOil JTUCIUIUIMHOM, W pacCUMTaHHOE Ha
. VCITUTUTHHBI
BBUSICHCHHE O0BbeMa 3HAHUN 0Oydaromerocs Io et
OTpeieIecHHOMY pa3zieny, TeMe, IPoOIeMe U T.1I.
SamTa CpenctBo MpoBEpKM YMEHUHM U HAaBBIKOB 110
naGopatoproii | HCTIOESOBAHHIO 1a00paTopHOTO 00OpPYIOBAHUS U [TpumepHbIe BOITPOCHI
3 AGOTLL U3MEPUTEIIBHBIX npubopoB, o0paboTke JUTSL 3aLUThI
p3JIP 9KCIIEPUMEHTANIBHBIX JaHHBIX M UX CPABHEHHIO C 1abopaTopHbIX paboT
(371P) TEOPETUUYECKUMHU pacueTaMu
CpenctBo IIPOBECHUS MIPOMEXYTOUHOMN
pea poBen p yr Bonpocsr piis
aTTeCTallMy IO pe3yJbTaTaM BBINOJIHEHUSI BCEX .
3ayer . NOJArOTOBKH K 3a4€Ty,
4 BUJIOB Y4eOHOIl paboThl B TEUEHUU CEMECTpa C
3) HPUMEPHI 3a4ETHBIX
MPOCTABICHUEM OIIEHKH <«3auT€HO» WU «HE
OueToB
3a4TEHO»
Cpencrteo IIPOBEJICHUS IIPOMEXYTOUYHOMN Bomnpocs st
aTTeCTAallii 110 PE3ylbTaTaM BLIIOIHEHHS BCeX JIO/COTOBKH K
OK3ameH BUJOB y4yeOHOH pabOThl B TEUEHHU CEMEeCTpa C
5 AK3aMEHY, IPUMEPBI
D) MIPOCTABJICHUEM OIIEHKH «OTIUYHOY, «XOPOIIOY»,
9K3aMEHAaIMOHHBIX
«YIOBJIETBOPUTEIILHO» WIH
OMIeTOB

«HEYOOBJCTBOPUTCIBHO
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MUWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30BAHUS POCCUNCKON OEJIEPALIUN
DenepanbHOE rocyIapcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIET0 00pa30BaHuUs
MoOCKOBCKHI MOJUTEXHUUIECKUN YHUBEPCUTET

HaHpaBHeHI/Ie IIOATOTOBKH:

«
OII (npoduns):
«

Kadenpa duznka

(mauMeHOBaHME Kadenphl)

KomiuiekT 3agaHuid 111 KOHTPOJIbLHOM PadoThI

no pucounianae Pusukay

(HaUMEHOBaHUE AUCLUIUIMHBI)

@OPMG meKyuieco KOHmpoOJis, npoeepArouail CmeneHb OC60EHUA KOMNENEHYUU
OIlIK-1

Tema - Kunemamuka nocmynameiibHO20 06UIICCHUA

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE IBUKECHHE TEJA OIMCBIBAETCS CICAYIOIUMHU 3aKOHAMU JABUKCHUS:

x(t)=13-97t+26,5t> y(t)=7,5-6t—17t>
X,Y JaHbl B MeTpax, t — g ceKyHaax.
Omnpenenure B MOMeHT Bpemenu t=11 c¢: 1) koopauHaThl Tena; 2) MpOEeKIUU CKOPOCTU Tena; 3)
MPOEKIIMN yCKOpeHHUs; 4) KacaTeJbHOE YCKOPEHHE; S5) HOpMajabHOE YCKOpeHHue; 6) paauyc
KPUBU3HBI TPAEKTOPUU

BAPUAHT 2
KOHTPOJIBHAA PABOTA Nel: KHHEMATHUKA
JIBymMEpHOE NBHKEHHE TEJa ONMHUCHIBACTCA CICAYIOUIMMHU 3aKOHAMU JIBUKCHUS:

x(t)=1-143t+0,4t> y(t)=23+17t+0,5t>
X,y AaHBI B METpaX, t — B ceKyHAaax.
Omnpenenute B MOMEHT BpeMeHH t=5 C: 1) koopauHAThI Tena; 2) MPOEKIMH CKOPOCTH Tea; 3)
MPOCKIIMN yCKOpeHHus, 4) KacaTeJIbHOE YCKOPEHHE; S5) HOpMajdbHOE YCKOpeHHue; 6) pamuyc
KPUBU3HBI TPAEKTOPUU

BAPHUAHT 3
KOHTPOJIBHAA PABOTA Nel: KHHEMATHUKA
JIBymMEpHOE NBUKEHHE TeJa OMHUCHIBACTCA CIEAYIOIUIMMHU 3aKOHAMU JIBUKCHUS:

X(t)=25+01t+6,5t y(t)="75+66t—17t2

X,y IaHbI B MeTpax, t — g CeKyHaax.
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Omnpenenure B MOMEHT BpeMeHHU t=34 c: 1) koopauHaThl Tena; 2) NpOEKLIUU CKOPOCTHU Tena; 3)
MPOCKIIMN yCKOpEHHUs; 4) KacaTeJIbHOE YCKOPEHHE; S5) HOpMajdbHOE YCKOpeHHue; 6) pamuyc
KPUBHU3HBI TPACKTOPHU

BAPUAHT 4
KOHTPOJIBHAA PABOTA Nel: KHHEMATHUKA
JIByMepHOE IBMKCHHE TEJA OMMCBIBACTCS CIECAYIOIIMMH 3aKOHAMH JBUKCHHUS:

x(t)=—-23-9t+4,5t> y(t)=—75+ 63t + 34t*
X,y JaHbl B MeTpax, t — B cekyHAax.
Omnpenenure B MoMeHT BpemeHu t=10 c: 1) koopauHAaTHl Tena; 2) MPOEKIUH CKOPOCTH Tena; 3)
NPOCKIMH YCKOpEHUs; 4) KacaTelbHOE YCKOPEHHE; 5) HOpMalbHOE YCKOpeHHe; 6) paauyc
KPUBU3HBI TPACKTOPUU

Tema ... /[unamuka nocmynameibHo20 08UNCEHUA

BapuanTt 1

3a kakoe BpeMsi t COCKOIB3HET C HAKIIOHHOW TJIOCKOCTH JUTMHOW S ¢ YIIIOM HAKJIOHA ff TEJOo, eCIIn
OHO ABHUIKETCA paBHOMCPHO I10 HaKJIOHHOM IJIOCKOCTH C YIJIOM HaKJIOHA o? HauanpHast
CKOpOCTH T€JIa paBHA HYJIIO.

Bapuanr 2

Ha HenoaBuHBIH 11ap HajleTaeT co CKOpocThio Vo 1ap, Macca KOTOPOro B n pa3 0oJIbIlie MacChl
HEMOABMKHOrO 1apa. Haiiinre cooTHOIEHHE CKOPOCTEH ApoB M0CIIE YIIPYroro LEHTPaIbHOIo
ynapa k ckopoctu Vo.

Bapuanr 3

JlensHast ropka COCTaBIIsieT C TOpU30HTOM yroi o = 10°. ITo Heli myckaroT BBEpX KaMeHb, KOTOPBIii
NOTHSBIINCH Ha HEKOTOPYIO BBICOTY, COCKAJIB3BIBAET 1O TOMY K€ IyTh BHH3. KakoB
KO3 PULIMEHT TPEeHUs 1, €CIIM BpeMsl cllycka B N = 2 pa3a 0oJibllle BpeMeHH noabEma?

Bapuanr 4

K HuTH mosBenteHa rups. Eciiv MOoJHMMATE 3Ty THPIO C YCKOPEHHEM a1 = 2 M/c%, TO HaTsS/KEHHE
HUTH OyZleT BJIBOE MEHbILE TOTO HANPSKEHMs, NMPH KOTOPOM HUTH paspeiBaeTca. C Kakum
YCKOPEHUEM a2 HaJI0 IOJHUMATh 3Ty I'MPIO, YUTOOBI HUTh Pa30pBaiach.

Tema ...Paboma u 3nepzus ¢ nocmynameibHoOM 08UHCEHUU
Bapmnanr 1
OHpeI[CJ'II/ITe MI'HOBCHHYIO MOIIHOCTb, Pa3BUBACMYIO CUJION _

. - (H), xoropas
£ = pjak (TP
1

JENCTBYET Ha MAaTEPUAIIBHYIO TOUKY, JBUKYIIYIOCS CO CKOPOCTBIO

Bapmuanr 2

JIBa Tpy3a, Macchl KOTOPBIX OTHOCATCS Kak 1:4, COENMHEHBI CXKATOW MPYKUHOW M JEKaT HA
TOPU3OHTAILHON IOBEPXHOCTU cToJIa. IIpu pacnpsMiIeHHH IPYXHHBI I'PY3 MEHBIIEH MacChl
noJiyyaeT KuHeTndeckyro sHepruto 40 k. Uemy npu 3Tom ObuTa paBHA MOTEHIMAIbHAS SHEPTHUS
CKaTOM NPY>KUHBI?

Bapuanr 3



37

ITyns maccoit 10r, seTsimas ropu30HTANbHO cO cKopocThio 200 m/c, monanaer B AepeBSHHBIN
OpyCOK Maccoil 5 Kr, JieXaIIrii Ha CTOJIC U yJIEePKUBAEMbBIN MIPYKUHOUM C ®KECTKOCThI0 2 KH/M .
Uemy paBHa MakcuMalibHas fedopmanus npyxkuHbl? TpeHue He yIuThIBaTh.

Bapuanr 4

Pabora Bcex cuil, IEHWCTBYIOIIMX HA Tella CUCTEMBI, MPU MEPEX0Jie U3 MEPBOr0 MEXaHHUIECKOTO
COCTOSIHMSI BO BTOpo€ oKasayiach paBHO# 123 JIk. IIpu 3ToM paboTa moTeHIHMAIBHBIX CUJT ObLTa
paBHa 300 Ik, a paboTa IUCCHIIATUBHBIX CHJI OKaszainach paBHou -13,8 JIx. Ha ckombko
M3MEHUJIACh KHHETHYECKask SHEPTUSI CUCTEMBbI?

Tema ... ﬂuuamuka epauiamesibHo20 OBUIICCHUS

BapuanTt 1
MaxoBHK Bpall[aeTcs M0 3aKOHY, BRIpaKaeMoMy ypaBHeHreM @=A+Bt+Ct?, rne A=2pan, B=16

_ 2 s
pan/c, C=-2paz/c’, MoMeHT MHEPLMM MaxoBuKa paBeH 50kr-m°. Haiitu MmomenT cuu,
JEHCTBYIOIINX Ha MaXxOBHK (BpaIalOIIXii MOMEHT) B MOMEHT BpeMeHH t=1c¢.

Bapuant 2

CrutonHoM TUIMHAP Maccoil M=4 Kr KaTUTCs 0€3 CKOJIBKEHHS [0 TOPU30HTAITLHON
noBepxHocTu. JInHelHas cKopocTh OCH LWIMHApPA paBHa 1 M/c. Onpeaenure NOIHYIO
KMHETUYECKYIO SHEPTUIO LIWJIMH]IPA.

Bapuant 3
Ha umnunap, KOTOpbIid MOYKET BPAIIAThCS OKOJIO TOPU30HTAIIBHON OCH, HAMOTaHa HUTh. K KOHIY

HUTH NPUBSI3aH IPY3UK Maccod M=(,1 Kr, KOTOPbIA MOXeT cBOBOAHO onyckaTbes. CunTas

MOMEHT NUHepunn umnuHapa pasHbim 0.02 Kr-M”, OTIPE/IENTUTE YCKOPEHHE IPY3HKA.

Bapuanr 4

JIBa mapuka maccamu m=10 T CKpeIJICHbl TOHKAM HEBECOMBIM CTEpXHEM JUIHHO# |=20cMm.
Onpenenure MOMEHT MHEpUUU | CHCTEMbl OTHOCUTEIBHO OCH, MEPHEHAUKYISIPHON CTEPKHIO U
IIPOXOJAIIEH Yepe3 TOUKY CTEPIKHS, AEIAIIEH €ro JJIMHY B OTHOLIEHUH 1:2.

Tema ...Hanpasxcénnocmeo, nomenyuan

Bapmnanr 1

DNeKTpUYecKoe Ioje 00pa30BaHO pPAaBHOMEPHO 3apsDKEHHBIM JIHCKOM paauyca 2 M C
TIOBEPXHOCTHOM IUIOTHOCTBIO 3apana 4 MxKi/cm?. Onpenenurh Kakyl CKOPOCTh TONYYHT
NEpBOHAYATIBHO HCHO]IBI/I)KHI:Jﬁ OJICKTPOH, HpI/I6HI/I)Ka$[CB K IUCKY IO €0 OCHU OT paCCTOAHUSA 4 MM
JI0 PacCTOSHUS 1 MM JI0 IIEHTpa JHUCKa.

Bapmuanr 2
TloTeH1man 3IeKTPOCTATUIECKOTO MOJIs U3MEHSIETCS 110 3aKOHY (X, y)=-A-In(x/a)+ B-y, rie A=1

B,B=1 B/Mm,a=1 cm. OnipenenuTh HaNPsSHKEHHOCTH JIEKTPOCTATHIECKOTO TOJIA NpH x=a, y=1,5a.

Bapmuanr 3
Onpenenuts HANPS)KEHHOCTh, CO3AaHHYIO PABHOMEPHO 3aps>KEHHBIM TOHKUM JUCKOM paauyca 2
M, 3apsig KoToporo paBeH 3 HKII, Ha ero ocu Ha paccTossHUM | MM OT IIEHTpa AUCKa.
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Bapmuanr 4

Tpu ToUeUHBIX OAMHAKOBBIX 3apsaa BeanurnHor 1 HKi HaunHaIOT IBUTATHCA MO JEHCTBUEM CHIT
B3aUMHOT'O OTTAJIKUBAHUS U3 BEPIIHUH MPABUIBHOTO TPEYTOJIbHUKA CO CTOPOHOU 10 cM.
OnpeenuTh UX NpeebHYI0 CKOPOCTh, €ClIM Macca Kaxk 1ol JacTHIbl paBHa 107 1.

TeMma ...3aK0HbI NOCMOAHHO20 MOKA'

Bapuanr 1

BbunucauTh MOrpenrHocTh, BO3HUKAIOIIYIO MPH H3MEPEHUHM CONPOTHBJICHUS R ¢ momoribio
CcXeMbl, ykazaHHOW Ha pucyHke. ConpotusineHue ammepmerpa Ra = 1 MOM, conpoTuBieHue
BosbTMeTpa Ry = 1 kOM. [lokazanus BoiasTMeTpa Uy = 5 B. ITokazanus ammepmerpa la = 5 mA.

@R

Bapuanr 2
Cuna Toka |B IpoBOIHUKE MEHSETCS BO BpeMeHH 1o 3akony 1=3+8t%; rne Isbipakeno B ammepax,
t- B cekynmax. Kakoe kommuecTBo 3iekTpudecTBa QUPOXOAUT uepe3 MONEpedyHOe CEYeHHe

IIPOBOJIHMKA 32 BpEMs OT = =3C not =5¢? .
2

Bapuanr 3

DNeKTpoABUTaTENb MUTACTCS OT ceTH ¢ HanpsbkeHueM U=24 B. Yemy paBHa MOIIHOCTb Ha Bally
JIBUTATEJS TIPU MPOTEKAHUHU T10 €r0 00MOTKe TOKa 1=8 A, eciii H3BECTHO, YTO TIPH MOJTHOM
3aTOpPMa)KMBaHUM SIKOPS 110 LIeNH UJET ToK lo=16 A?

Bapuant 4
Onpenenuts JUIMHY IPOBOJIOKH, AUAMETP KOTOpoi paseH 0,25 MM, yaenbHoe conpoTuieHue 50

HOM.\m, HeoBXxoaVMyto ANS U3rOTOBMEHWS HarpesaTens ¢ MakCUMarnbHON MOLLHOCTbIO,

€CNn BHYTPEHHee COMNpPOTMBIEHME NCTOYHMKA TOKa paBHO 1 Om.

Tema ... Maznemusm

Bapmuanr 1

IIporon, npomeamuil yckopsitomiyro pasHocts noreHuuanos U = 300 B, Bieren B ogHOpOgHOE
MarHutHoe noJie ¢ uuaykuue B = 0,4 Ti u Havyas ABUTaThCcs MO OKPYKHOCTU. BhIunciuTh ee
paauyc. (3aps nporona 1,6%10°1° K, macca mpotona 1,67*10727 kr) MarHuTHas IOCTOSHHAS
no=4n*107" T'u/m.

Bapmuanr 2
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B maruutHOE nosne ¢ uaayknueit 20 Mk T yctaHoBuam o yriioM 60° K CHITOBBIM JIMHUSM BUTOK
paguycom 10 cM u myctunu o Hemy Tok 10 A. HaliTu MexaHM4eCKUil MOMEHT, I€MCTBYIOIIMI Ha
BUTOK.

Bapuant 3

JIBa IIMHHBIX MapajuIeNIbHBIX MTPOBOJIa HAXOASTCS Ha PACCTOSTHUU T = ScM oMH OT japyroro. [1o
MPOBOJaM TE€KYT B OJITHOM HaIpaBJIeHUH oJrHaKoBble TOKU [ = 30 A kaxxapiii. HaiiTu MarHuTHy0
WHIYKIUIO TIOJIS B TOYKE, HAXOSIICHCS HAa PACCTOSAHUM T1 =4 CM OT OJJHOTO MPOBOJIAa U I2 = 3 CM
ot apyroro. (ne=4n- 107Tu/Mm)

Bapmuanr 4

beckoHeYHO IIMHHBIN TOHKUH MPOBOJHUK C TOKOM I = 66 A wmmeeT M3rud B BHJE KPYIJIOH
miockoi netnu paanycom R = 10 cm. OnpeneanTs MarHUTHYIO HHIYKIIMIO TOJIS B IEHTPE METIIH.
MaruuTtHas nocrostuaas po=4m- 107 /M.

Tema ... InekmpomacHumnan UHOYKYUA

Bapuanr 1

BbruncianTe MarHuTHYIO SHEPIHUIO coleHouaa, conepikariero 1000 BUTKoB. MarHUTHBIN MOTOK
yepes nonepeyHoe ceuenue paser 0,1 MB6. Cua Toka B ero oOMoTke paBHa 1A.

Bapuant 2

l'opuzoHTanbHBI CTEpKEHb AJIMHOW | M Bpaliaercs BOKPYT BEpPTUKAJIbHON OCH, IMPOXOASIIEN
yepe3 OJMH U3 ero KOHIIOB, Jienas 2 o0opoTta B cekyH1y. OCh BpallleHUs MapajuleibHa JIUHUAM
WHIYKIUNA OJHOPOJHOTO MAarHUTHOro noiil. HalTu pasHOCTh NOTEHIMAIOB MEXAY KOHLAMU
CTEPIKHS, €CIIM MHAYKLUSA MarHUTHOTO 1o 50 mTa.

Bapuanr 3
OnpenenuTs UHAYKTUBHOCTH COJIEHOUAA, B KOTOPOM TOK 12 A co3naet notokocuemienue 24 Bo,
a TaKkyKe DHEPrHI0 MAarHUTHOTO IOJISl COJIEHOUIA.

Bapmuanr 4

KonbueBoii koHTYp paguycom 10 cM oOMeIIeH B OTHOPOIHOE MarHUTHOE 1oJie ¢ MHAYyKIuei 0,2
Ton. JIuauu uHAYKIAA 103151 cocTapistroT yron 300 ¢ miockocThio koHTypa. ONpenenuTs cpeaHee
3HaueHue BenuuuHbl OJIC MHIYyKIUU, KOTOpash BO3HHMKHET B KOHTYpE, €CIM HWHAYKIUS
MarHMTHOT'O TIOJIs1 YMEHbIINTCS 10 HYJIA 3a Bpems 0,002 c.

Tema ... Konedbanusn

Bapmnanr 1

B ognomepHO# KonebaTebHOM CHCTEME € 3aTyXaHueM COOCTBEHHAs! YacTOTa HE3aTyXaroluX
kosiebanuit paBHa 100 ', Koadduuument 3aryxanus pasen 10 ['n. HayansHas ¢asza cuHyCHBIX
kosebanuit paBHa 0. OnpenenuT MOMEHT BpEMEHH, KOT/a HyJIeBO€ 3HaUeHHEe KoJeOItomecs
BEJIMYMHBI OYyJIeT JOCTUTHYTO B TPETHIl pa3.

Bapmuanr 2

[Ipu ycTaHOBHMBIIMXCS BBIHYKIACHHBIX KOJICOAHUSAX B KOHTYPE C aKTMBHBIM CONPOTUBIEHHUEM |
KOM MHAYKTHBHOE CONPOTHUBJIEHHE PaBHO 2 KOM M €MKOCTHOE CONPOTUBJIEHHEM PaBHO 3 KOM.
AMIMTyAa noHyXaarouero HanpsbkeHnus pasHa 100 B. Onpenenuts aMIuMTyay NOTJIOMIEHUS,
aMIUTUTYAY AUCIEPCUH U CABUT (pa3 MEX1y MOHYXIAIOIIMM HApsSKEHUEM U TOKOM B KOHTYpE.
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Bapuant 3

Onpenenuth MOIIHOCTb, IMOIVIOIIAEMYI0 KOHTYPOM C aKTUBHBIM compoTuBiieHueM | kO,
MHIYKTUBHBIM CONPOTUBIEHNEM 2 KOM U €eMKOCTHBIM conpoTuBieHueM 3 kOMm, eciiu aMIUIMTy1a
BHEIIHETo HarpspkeHust pasHa 100 B.

Bapuanr 4

JIBa rapMOHHMYECKMX KOJ€OaHHsS BJOJIb OJHOM MpsAMOM, NPOUCXOJAINIMX C OJUHAKOBOU
aMIUTUTYA0H ¥ MEpUOJOM, IIPU HAJIIOXKEHUM JIpYT Ha Jpyra Aajiu KojeOaHue TOH ke aMIUIUTYIbI.
Uemy paBHa pa3HOCTH (a3 CKIIAAbIBAEMbIX KOJICOAHUH?

Tema ... Boanwn

BapuanTt 1

OnpenenuTts CpeiHIO MOLTHOCTh TOYEYHOTO UICTOYHUKA FTAPMOHUYECKON AIEKTPOMarHUuTHOM
BOJIHBI, €CITM Ha paccTostHuy 108 M OT HEro B KOCMHYECKOM MPOCTPAHCTBE aMILIATY 1A
HANPSHKEHHOCTH JICKTPUIECKOTO OIS BOJIHBI paBHaA 10 B/Mm.

Bapuanr 2

BonHoBoM «makeT» o6pa3013aH ABYMA INIOCKUMHU MOHOXPOMATHYCCKUMU BOJIHAMMU:
&1(x,t)=cos(1002t-3x) u &(x,t)= cos(1003t-3,01X).

OHpeI[eJ'II/ITB (baSOBLIe CKOpPOCTH Ka)K,HOﬁ BOJIHBI U T'PYIIITIOBYIO CKOPOCTH BOJTHOBOI'O «IIAKETa».

Bapuanr 3

AMIUINTYAA HAMPsHDKEHHOCTH MAarHUTHOTO TOJISL B TUIOCKOM rapMOHUYECKOW 3JIeKTPOMAarHUTHOM
BOJIHE, JBMKYIIEcs B KOCMUYECKOM mpoctpaHctBe, pasHa 102 A/M. IIIOCKOCTH aHTEHHEI
wiomanpo 100 M2 OpHEHTHpPOBaHA NEPHEHAMKYIAPHO [BHKEHHMIO BOJHBL ONpeneuTsh
MaKCUMaJIbHBIM W MHUHUMAJIbHBII MIHOBEHHBIC TOTOKM DJHEPTHU BOJHBI 4epe3 IUIOCKOCTh
AQHTEHHBI, a TAKKE KOJIMYECTBO SHEPTUH, TPOLIEIIIEE YEPE3 MIIOCKOCTh AHTEHHBI 32 1 MUHYTY.

Bapuanr 4

HmeroTcs 1Ba MCTOYHMKA MTONIEPEYHBIX BOJH B CTPYHE, COBEPILAIOIINE KOJIeOaHUs C OJMHAKOBOU
gactotoi V=500 I'll ¥ ¢ IOCTOSHHBIM TIO BpeMEeHU CABUTOM (a3 A¢d=r/2. AMIITUTYHAa OJTHOTO
pasHa 1 MM, BToporo — 2 MM. JIuHeiiHas mI0THOCTH cTpyHBI —1072 I/M, CHIla HATSHKEHHS CTPYHBI
10 H. OnpeaenuTs aMIUIUTYly KOJI€OaHUM TOUYKH CTPYHBI, OTCTOSALIEH OT IEPBOro UCTOYHUKA Ha
paccrosiHuu x1=0,5 M 1 OT BTOPOTO — Ha PacCTOSIHUM 1 M.

IIpuMepHbIe BONPOCHI JAJIS 3aIIUTHI JTA00PATOPHBIX PadoT

10 JTUCIHHUITIIMHE (((I)I/I3I/IK8.>>

(HauMeHOBaHKE AUCITUTLTHHBI )

@OPMCI meKyuieco KOHmpoJis, npoeepArudasl CMeneHb OC60EHUL KOMNENeHYUuu
OIlIK-1
Pasnen @uszuueckue U3BMEPEHUA U uxX nocpeutHocmu

JlabopaTopHas padora «M3mepeHune 6a30BbIX BeJIMYUH»
1. Yro Takoe abCONOTHAS MOTPEIIHOCTh NPSIMbBIX U3MEPEHUIT?
2. MO’KHO JTH TOYHO BBIYMCIHTH a0COTIOTHYIO MOTPELUIHOCTD MPSMBIX H3MEPCHUI?



3.
4.
5
6
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SBnsercs 1y npuOOpHas MOTPEIIHOCTh CUCTEMATHYECKOM?

MoxeT 1 POSIBUTHCS CIydailHas MOTPEITHOCTh B OJJHOM U3MEPEHUM?

UYUTO NpUHATO CUUTATh PE3YJIbTaTOM CEPUH MOBTOPSAIOIINXCS U3MEPEHUI?

OT Kkakoil W3 TMOTPENIHOCTEH MPSIMBIX HW3MEPEHUN: NPUOOPHOH, CIyYalHOW WIIH

CUTEMATUUYECKON MOKHO «OYMCTUTD) PE3ylbTaT U3MEPEHUI?

7.

Kakoli mpubop HYXHO HCHOJB30BaTh, WU3MEpsAs OIHY M Ty >K€ BEIUYHHY, YTOOBI

NPOSIBUIIACH CIy4aifHasi HOTPEIIHOCTh: TOHKUN MU TPpyObIii?

8.
9.

UTto Takoe KOCBEHHOE U3MepeHue?
Jlan map mMaccod M, U3MEPEHHOW ¢ MOTrPeIHOCThI0 @, U paanycoM R, W3MepeHHBIM C

norpemHocthio (R. Bripasuts yepes BemuuuHbl M, @, R 1 (R aGCOMOTHYIO TOrPENHOCTh (%)
IJIOTHOCTH MaTepHalia, U3 KOTOPOTO CHAEJIaH Iiap.

Pazneast «/Junamuxa nocmynamenvhozo osuxcenusn» u «Paboma u snepeusn ¢
nOCMynameibHOM OGUICEHUW))

JlabGopaTopHubie padoThl «3yueHne 0a/NITHCTHIECKOTO MASITHUKA),
«/3yyeHHe MaTEeMATHYECKOTO MASITHUKA»

1. Yt0 Takoe UMITYJIbC MAaTEPUAIBHON TOUKHU

2. 3aKOH N3MEHEHHUS UMITYJIbCA MaTepUaIbHON TOUKU

3. UTto Takoe UMITYJIbC CUCTEMBI MaTEpUAIbHBIX TOUEK

4. 3aKOH N3MEHEHHUS UMITYJIbCA CUCTEMbI MATEPHAIIbHBIX TOUEK

S. ChopmynupyiiTe 3aK0H COXpaHSHHS HMITYJIbCA CUCTEMBI

6. [Haiite onpenenenus ynapa

1. [Touemy npu yzape COXpaHsieTcsl UMITYJIbC CUCTEMBI?

8. YTo Takoe MEXaHUYECKOE COCTOSIHUE CUCTEMBI?

9. [TpuBecTr npuMeps! GYHKINH MEXaHUYECKOTO COCTOSHUSI CUCTEMBI

10. YTo Takoe KMHETHUYECKasi SHEPTUsl CUCTEMBI TEJ, U 110 KAKOMY 3aKOHY OHAa U3MEHSIeTCs?
11. Uro Takoe NOTEeHIMAIBHOE CUIIOBOE 110J1€?

12. CdopmynupoBath onpesereHne NOTeHINAIBHON YHEPIUU Tella U 3aKOH €€ N3MEHEHUSI.
13. Kakwue cuibl B TOBCETHEBHOM MPAKTUKE SIBIISIFOTCS TOTEHIIMATbHBIMU?

14. JlaTb onpenenenue moiis Cuil conpoTusieHusd. [Touemy oHO He sABsETCA
MOTEHIIUATBHBIM?

15.  SBnsroTcs 1M NOTEHIMAIBHBIMU CUIIBI HATSKEHUS! HUTU M PEAKIMU OTOPbI?

16.  UYro Takoe MexaHWYeCKast SHEPTHs, ¥ 110 KAKOMY 3aKOHY OHA U3MEHSETCs?

17. JlaTb onpenieneHne KOHCEPBATUBHOM CUCTEMBI M JI0OKA3aTh, YTO €€ MEXaHUUYECKast

SHEPTHUA COXPAHACTCA.

18.

Yto Takoe KO3(1)CI)I/II_II/ICHT MOJIE3HOI'O ACHCTBUS TEXHUUECKOTO yCTpOﬁCTBa?

Pazpen Junamuka epawamenvnozo osuiicenus
JlabopaTopHas padora «OnpeaesieHue MOMEHTA HHEPLMHN

1.
2.

JlaTb onpenieneHne MOMEHTA CUJIBI.
Kak cBsi3anbl Mex a1y o000 MOMEHT UMITYJIbCAa CUCTEMBI B JIaOOPATOPHOM crucTeMe

OTCYETA U B CUCTEME OTCUETA «OCHTP MAacC CUCTCMbBI»

3.
4.
5.

Hanucate 0CHOBHOE ypaBHEHME TUHAMUKHU BPAIIATEIbHOTO IBUKEHHUS.
Cdopmynuposats Teopemy llITeitHepa
BriBecTr BhIpakeHHE MOMEHTA HHEPIIUU OJHOPOIHOTO TUCKA OTHOCUTEIBHO OCH,

HpOXOI{ﬂIJ.ICfI qepe3 €ro UCHTP NCPIICHAUKYIIAPHO €TI0 IJIOCKOCTH

6.
7.

JlaTb BIpaskeHuE 3JIeMEHTapHON padOoThI BO BpalllaTeIbHOM JABH)KEHUN
JlaTh BeIpa’keHNEe KMHETUYECKOM SHEpruu abCOIOTHO TBEPOTO Tela, BPallaoIIerocs

OTHOCHUTEJIbHO 3aKPETIEHHOM OCH.

8.

HO‘{CMy COXPAHACTCA MCXaHUYICCKAas SHCPIrusl MasiTHUKaA Makcseimna?
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Paznen 3axkonvr nocmosannozo moka
JlabopaTopHas padora «3ydyeHue MOCTOBOI CXeMbD»

1. UYrto Takoe MJI0THOCTH JIEKTPUUECKOT0 TOKA U cuila Toka? KakoBa CBA3b MeXAy HUMU?
2. Uto Takoe CTOPOHHUE CUJTBI?

3. Cdopmynuposats 3akoH Oma B muddepenmanbaoit popme.

4, UTto Takoe CONpOTUBIICHUE y4acTKa?

o. Uto Takoe oAHOPOAHBIN yuacTOK Lenu? M300pa3uth ero 3JIeKTPUIECKYIO0 CXEMY.

6. UYro takoe DJIC?

1. Urto Takoe HEOJHOPOIHBIN y4acToK menu? M300pa3uTh ero 3MeKTPUIECKYIO CXEMY.

8. 3anucarh UHTErpalibHbIN 3aK0H OMa Ui y4acTKa Lenu U 0ObSICHUTh SHEPreTUUECKUN
CMBICI Ka)XJI0TO YJICHA.

9. Yto Takoe cucteMaTuyeckas MorpemHoCTb U3MEPEHUsL.

10. Kakoii amnepmerp siBisieTcs UaealbHbIM?

11. Kaxkoii BoIbTMETp SIBJISIETCS U€aTbHbIM?

12. [Ipu KakuxX 3HAYEHUSX YACIBHOTO COMPOTUBIICHHS CPEIa MOKET CUUTATHCSA
MIPOBOJHUKOM ?

13. Kaxue Buzibl mpoBOJHUKOB Bam M3BECTHBI, U KTO SIBJISETCS HOCUTEIEM TOKA B HUX?

14. Yem oTnMYaeTcs TEMIEPATYPHBIN X0/ yEIbHOTO COMPOTUBIICHUS METAIIJIOB OT APYTUX
IIPOBOJAHUKOB?

Pasnen Mazcnemuszm

JlabopaTopHbie padoTbl «3MepeHHne COCTABJISKOIIAX MATHUTHOTO MOS1 3eMJIH
METOJ0M HAJIOJKEHHSI BHEIIHETr0 moJisi», «3Mepenne cuiibl, AelcTBYIOIIEN HA
MPOBOJHUK C TOKOM MarHUTHOM 10J1e», «A3yueHue moBeeHusi pAMKH ¢ TOKOM
B MAarHUTHOM IOJI€»

1. Yr10 Takoe MarHUTHOE T10J1E?
2. Kak Ha3zpiBaeTcs u 0003HaYaETCs CHIIOBAsl XapaKTEPUCTUKA MATHUTHOTO TOJIsA?
3. Ecin MarHuTHAs MHAYKIHAS HA MECTE MTOJIOKCHUS IBUXKYIIIETOCS OTPHUIIATEILHOTO 3aps/ia

HaIpaBJieHa Ha PUCYHKE BBEPX, a €0 CKOPOCTh — BIIPaBO, TO KyJla HAallpaBJIeHa CUjla CO CTOPOHBI
MarHUTHOTO TMOJs?

4. Uro Takoe cuna Amrnepa? 3aluIIMTe BhIpaKEHUE dJIEMEHTApHON CUilbl AMIepa.

5. YTo Takoe MarHUTHBIN MOMEHT?

6. Kaxk Bo3nelicTByeT 0IHOPOJIHOE MAarHUTHOE T0JI€ HA MAarHUTHBIN MOMEHT. 3anuIIuTe
BBIPAKEHHE, ONUCHIBAIOIIEE ATO BO3ACICTBUE.

1. 3anummuTe BhIpaXXEeHUE YHEPTUA MarHUTHOTO MOMEHTA B MAarHUTHOM TIOJIE.

8. Cdopmynupyiite 3akon bro-Capapa-Jlamniaca u mpoBeauTe aHaJIOTHIO C BBIPAXKEHUEM
HANPsDKEHHOCTH AJIEKTPOCTATUYECKOTO OISl TOUEYHOTO 3apsia.

9. YeMy paBHa MarHMTHAas WHIYKIMS B BO3/yXe B IIEHTPE MJIOCKON KaTyIIKH paauyca R u3

N BUTKOB, 10 KOTOPBIM TEYET TOK |.

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHUS POCCUMCKOIM ®EIEPALINA
DenepanpHOE rocyJapcTBEHHOE AaBTOHOMHOE 00Pa30BaTEIbHOE YUPEKIECHHE BBICIIET0 00pa3oBaHus
MOCKOBCKHUH OJMTEXHUYECKUH YHUBEPCUTET

HaHpaBJICHI/IC IIOATOTOBKU:

15.03.03 «IIpukinagHas MexaHUKa»
OII (mpoduns): «ITporpammupoBanue U HUPPOBBIE TEXHOJIOTUN B TMHAMUKE U
MIPOYHOCTH
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Kadenpa dusuka

(HauMeHOBaHKE Kadenpbl)

MarepuaJjibl K 3K3aMEHY

no qucnumuinie  dusnka
(HaMMeHOBaHKE AUCIUILIIHBI )

Dopma npomescymouHolu ammecmayui, NPoepsouas Cmenetb 0C80eHUs.
xomnemenyuu OIIK-1

Oopasen omiiera 1 JK3aMeHa

MUHUCTEPCTBO HAVKU U BBICILIETO OBPA30BAHMS POCCUMCKON ®EIEPALIMN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/JEHUE BBICIIET'O

OBPA30OBAHUS

«MOCKOBCKHMMI HOJII/ITEXHICIIIECKI/IIX YHUBEPCHUTET»
(MOCKOBCKHI ITOJIUTEX)

m
®daxynpTeT 0a30BBIX KOMIIETCHINH, Kadenpa «Dusnka
Jucrumraa «Du3nkay

OopasoBarenbHas nporpamma «IIporpamMmmupoBaHue ¥ HUGPOBbIC TEXHOJIOTUU B TUHAMUKE U POYHOCTH

Kypc 1, cemectp 2

3auém no pazoeny «Mexanukay
BUJIET Ne 1

1. ITonoxxeHue U ero OTHOCUTEILHOCTD.

2. Ananorus MCKAY NMOCTYNAaTCIbHBIM U BPpAaIllaTCJIbHBIM JIBUKCHUSIMU

VYTBepxkaeHo Ha 3acenannu kaenpsl «duznkay 04.05.2023 r., nporokos Ne.9

3aB. kadenpoii /Ctpexamuna .M. /
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Bonpoce! AJ1s1 NOATOTOBKY K 3a4éTy 1o pa3aeny «MexaHuka»

ITonoxkeHue u ero OTHOCUTEIBHOCTD.

Tpaexropus. Conpukacaromascs OKpyXHOCTb. L{eHTp u pannyc KpuBU3HBI TPACKTOPUHU
CkopocTb JBUKEHUS U €€ OTHOCUTEIBHOCTb.

Yckopenue. KacarenpHoe 1 HOpMaIbHOE YCKOPEHUS.

JlexaproBa cucTeMa KOOpAHUHAT.

KunemaTuueckre 3aK0HbI JBUKEHUS

[ToctynarensHoe ABuxkeHUE abcomoTHo TBEpAOro Tena (ATT).
[Tonusitue cuibl. AOCOIIOTHOCTH CUIIBI B KJIIACCUYECKOW MEXaHHUKE.
IToHsATHA PAaBHOACHCTBYIOLIEN U COCTOSHUS ITIOKOS.

ITepBbriii 3akoH HptoToHA. MIHEpIIMaIbHBIE CUCTEMBI OTCUETA.
Bropoii 3akoH HeroToHa 1 3aKk0H BceMHpPHOro TAroTeHUS.

HMItynbC ¥ 3aKOH €ro U3MEHEHHS.

Tperuii 3akoH Hpr0TOHA U COXpaHEHHE UMITYJIbCA 3aMKHYTON CUCTEMBI.
VY napsl 1 pa3pbIBbL.

IlonsiTHE CHMIOBOTO MOJIA

DnemeHTapHas paboTa U paboTa Ha KOHEYHOM MEePEMEILICHUH.
MonHocTs.

Kunernueckast sHEprus U 3aKOH €€ U3MEHEHHMUS.

IToTeHumanbHple CUIIOBBIE MOJISA U NOTEHIIMAIBHAS SJHEPTUL.
Mexanudeckasi SHEpPTUsl U 3aKOH €€ U3MEHEHHMSI.

KoHcepBaTuBHBIE CUCTEMBI.

DJIEMEHTAapHBII yroJl IOBOPOTA U YIJIOBasi CKOPOCTh

CBs13b MEX]1y YIJIOBOU U JJUHEHHON CKOPOCTSMH.

VYrioBoe ycKopeHHe.

KacarenpHOE 1 HOpMaIIBHOE YCKOPEHHUSI BO BPAIlaTEIbHOM JIBUKCHUHU
Bpamarensnoe asuxenne ATT.

MOMEHT UMITyJIbCa U MOMEHT CHJIbI

3aKOH N3MEHEHNS MOMEHTA UMITYJIbCA.

MoOMEHT UMITyJIbCa U YIJIOBAsk CKOPOCTh. MOMEHT MHEPLIMH.
OcHOBHOE ypaBHEHUE IMHAMUKH BpamareabHoro asrmxeHus ATT
OceBble MOMEHTBI UHEPLIH HEKOTOPBIX TEJ

Teopema Illteitnepa

Pabora u kuHeTH4ecKasi SHeprus BO BpallaTeIbHOM JIBUKEHUU
AHaJorus Mex1y MOCTYNaTEIbHBIM U BpallaTeIbHbIM IBUKEHUSIMHU.
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Bomnpoce! /151 NOATOTOBKY K IK3aMeHY 10 pa3eny « JeKTPOMarHeTu3m»

IlepBble Bonmpockl OnJiera

1. Ompenenenue MEKTPOCTaTUYECKOro nojis. Onucanue Gu3NIECKOro EKTPOCTATHIECKOrO
10JIs1 C TIOMOIIIBIO BEKTOPHBIX 1oeil. [lone anekTpudeckoil Hanpspk€HHOCTH. OnpeneneHue
BEKTOpA AJIEKTPOCTATUUECKON HAIIPSKEHHOCTH C IIOMOMLIBIO 3aKkoHa KyioHa.

2. [lpuHiun cyneprno3uiuy nojaei B OTHoIEHUH HanpspkEHHOCTH. [lone qunoss.

3. I[lonsatue tenecHoro yria. [loHATHE MOTOKA ANEKTPOCTATUUECKON HANPSKEHHOCTH TOYEYHOTO
HCTOYHMKA B BAKYYME 4e€Pe3 3aMKHYTYIO [IOBEPXHOCTb.

4. Teopema Octporpanckoro-I'aycca B Bakyyme.

5. Teopema Octporpajckoro-I'aycca B BaKyyme v pacuéT MoJisi OJJHOPOIHO 3apsKEHHOU chephi.
6. Teopema OcTporpajackoro-I'aycca B BaKkyyme U pacyeT moJjieil OTHOPOIHO 3aps>KEHHOM
IIJIOCKOCTH ¥ BO3AYLIHOTO KOHJEHCATOPA.

7. Teopema OcTtporpaackoro-I'aycca B BaKkyyme U pacy€T moJisi OTHOPOIHO 3apsSyKEHHON HUTH.
8. IloreH1manbHOCTH 3NeKTpocTaTuueckoro noiis. Ilonarue norenuuana. Beipaxkenue
CKaJIIPHOTO TOJIsl MOTEHI[MANa Yepe3 BEKTOPHOE MoJie HanpsHKEHHOCTU. BriBO hopMyIibl
IIOTEHIMaIa TOYEYHOI0 HCTOYHUKA B BAKyyMe.

9. I[loTeHUMaNBHOCTB 3JIEKTpocTaTUYecKoro noiis. [lonstue noreHnumana. Beipaxenue
CKQJIIPHOTO IOJIS IMOTEHIMAJIa Yepe3 BEKTOPHOE IToJIe HaNpsKEHHOCTH. [1ose noTenmana
OJIHOPOJHO 3apsKEHHOM cpephl B BaKyyMe.

10. IToreHnmanbHOCTH 31€KTpocTaTHUecKoro nos. [lonarue norennuana. Beipaxenue
CKQJIIPHOTO TOJISI MOTEHIMAaJIa Yepe3 BEKTOPHOE 1oJie HanpskEHHOCTH. [lone noTenmana
OJIHOPOJIHO 3apsKEHHOM IUNIOCKOCTU B BAKyyMe.

11. IToTeHIManbHOCTD 3JIEKTPOCTATHUECKOTO MOJIs B BakyyMe. [loHsiTne noteHuuana.
BrIpaxenue ckamsipHOro 1oJis OTEHIHaja 4Yepe3 BEKTOPHOE 1ToJie HanpskEHHOCTH. [1oite
MOTEHIMaIa OJHOPOAHO 3apsKEHHOW HUTU B BAKyyME.

12. TlonsiTHe TpasueHTa CKAIAPHON (PYHKIIMU HECKOJIIBKHUX IIepeMEHHBIX. Bripaxkenne
BEKTOPHOTO IOJISI HAPSKEHHOCTHU Yepe3 CKASIPHOE I10JI€ MOTEHIMaa.

13. PaboTa 371eKTpoCTaTHYECKOro oIS Mo MepeMerieHuto mpodHoro 3apsiaa. [lonstue
HaIpsKEHUSL.

14. IloreHumanbHas SHEPTUSl CUCTEMBI TOYEUHBIX U HEMPEPBIBHO paclpeIeEHHbBIX 3apsI0B.
15. IloHATHE AMAIEKTPUUECKON cpeabl. MeXxaHu3M NOJIIPU3aly HETIOSIPHOTO IUAJIEKTPUKA.
Bekrop nonsipuzanuu. usnekrpudeckas BOCOPUUMUYHUBOCTD JUAJIEKTPUUECKON CPEIBI.

16. Ilonatne nuanexTpuueckoil cpeasl. [loTeHIManbHas S HEPTUs JIEKTPUUECKOTO JUIIOIBHOIO
MOMEHTA B MJIEKTPUYECKOM I0JIe. MeXaHu3M MOJSIPU3alUH TOJIPHOTO AUDIIEKTPHKA.
JusnexkTpudeckast BOCHPUMMYNUBOCTD AUAJIEKTPHKA.

17. Ilone cBsi3aHHOTO 3aps/ia B MOJISIPU30BAaHHOM AMUdJIEKTpUKe. Teopema OcTporpaackoro-
["aycca B nuanexTpuke. BeKTOpHOE MOJI€ 2IEKTPUUECKON MHAYKIUH (3JIEKTPUUECKOTO
CMEIIEHNUs) U €€ CBA3b C MOJIEM IEKTPUUECKON HAPSHKEHHOCTH.

18. CBs13b MKy 2IEKTPUUECKON HANPSHKEHHOCTHIO CBOOOAHBIX 3aps/IOB B BAKyyMe U B
JUDJIEKTPUKE.

19. IlonsaTne npoBoasIEel cpeabl. DNEKTPOCTaTUUECKUI IPOBOAHUK. Pacnipenenenue
HECKOMIIEHCUPOBAHHOTI'O 3aps/1a M0 3JIEKTPOCTaTUYECKOMY IMPOBOJAHUKY. DIEKTPOEMKOCTh
YEINHEHHOTO MPOBOIHUKA.

20. AHanu3 CHCTEMBI «TIPOBOJIAIIUMI WIAP — TOYEYHBIN 3apAa» METOAOM 3epKanbHbIX

n3obpaxxeHunin. 3aszemneHue.

21. B3aumHas 2nekTpo€MKOCTh. [1n0ckuit KOHIEHCATOP U €T0 AMEKTPOEMKOCTh. CIIOCOOBI
COEMHEHMS KOHJIEHCATOPOB.

22. B3zaumHas snektpoémMkocTh. Cheprueckuii KOHACHCATOP U €T0 JIEKTPOEMKOCTb.

23. B3zauMHast 31eKTpoEMKOCTh. [{unuHapuueckuii KOHAEHCATOP U €r0 3JIEKTPOEMKOCTb.
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24. DHeprus yeAMHEHHOTO 3apsHKEHHOTO POBOJHUKA, 3apsKEHHOT0 KOHJIGHCATOpa U 00bEMHOM
IJIOTHOCTHU YHEPTHH 3JIEKTPOCTATUUECKOTO MOJIS.

25. OCHOBHBIE MOHATHUS TEOPUU IEKTPUUECKOT0 TOKA: BEKTOP IUNIOTHOCTH TOKA U CHJIA TOKA.
CBs3b MEX1y HUMU.

26. 3akon Oma B nuddepennuanbHol popme.

27. 3akon OMa B HHTerpaJibHOU (hopme a1 0qHOPOAHOTO yyacTKa. CONMPOTHUBIICHHE YYaCTKa.
Crioco0ObI coeTMHEHHSI COTIPOTUBIICHUH.

28. 3akon OMa B HHTErpaJIbHON (hopMe JIJTsT HEOJHOPOAHOTO y4acTKa. [lookuTenpbHbIC U
orpunatenbubie DJC. DHepreTuyecKuil CMbICI HHTErpaIbHOro 3aKkoHa OMa.

29. 3akon Oma 1 mpocToro KoHTypa. 3akonsl Kupxroda.

30. 3akon J[xoyns-Jlenna.

Bropsie Bonpockl 6niieToB

1. BextopHoe npousseneHue. IIpaBuino Moayis 1 mpaBuiIO HalpaBICHUS.

2. [loHsiTME MarHUTHOIO NOJIsl. MarHuTHast MHIYKIUS KaK CUIOBasl XapaKTEPUCTUKA MarHUTHOTO
noJisl. MarauTHas cocrasisitonias cuisl JIopeHna.

3. 3axon buo-Casapa-Jlamuiaca (bCJI) B Bakyyme.

4. JIBe BEKTOPHBIE XapaKTEPUCTUKNA MAarHUTHOTO I10JIs1 B MATHETUKE U CBSI3b MEXKYy HUMH.
Boipakenust 00bEMHON IIOTHOCTH SHEPTMM MATHUTHOIO MOJISE B MarHETUKE

5. Ilpumenenue 3akona bCJI B BakyyMe: MarHuTHast HHAYKIMS B LIEHTPE BUTKA C TOKOM.

6. Cuna Amnepa i1 IpOBOJIHUKA C TOKOM 3JIEMEHTAPHON JUIMHBI U JUIs IPSIMOTO ITPOBOJAHUKA C
TOKOM KOHEYHOU JJINHBI.

7. MarHUTHBIM MOMEHT U BO3JEHCTBUE HA HErO MAarHUTHOTO MOJIsI. AHAJIOTHSI MEXKYy BUTKOM C
TOKOM M MarHMUTHOH CTPEJIKOH.

8. MarnuTHbIi otok. Teopema OcTporpaackoro-lI'aycca uiss MarHUTHOTO TIOJISL M BBIBOJIBI U3
He€.

9. Pabota cmiibl AMniepa B ciiydae ydacTKa MPOBOJHUKA C TOKOM

10. PaboTa cuibl AMiiepa B cilyyae 3aMKHYTOI'O KOHTYpa C TOKOM

11. IloHATHE TUPKYISAIMN BEKTOPHOTO MOJIsL. 3aKOH MOJIHOTO TOKA B BAKYYME U B MarHeTHKe.
12. TIpuMeHeHue 3aK0Ha MOJIHOTO TOKAa: MarHUTHOE 1oJie OECKOHEUHO JUIMHHOTO IPOBO/Ja €
TOKOM B BaKyyMe.

13. IlpuMeHeHune 3aKk0Ha MOJTHOIO TOKAa: MArHUTHOE M0JIE TOHKOI'O TOPOMJIA U ITTUHHOTO
COJICHOMIA.

14. SIBnenue anexTpoMarauTHON MHAYKIUH. 3akoH Dapanes u npasuio Jlenua. [Tonstue
00paTHOM CBSI3U. 3aKOH JIEKTPOMAarHUTHOW MHIYKIIMH.

15. Iprunnst 3/1C nHAYKIMK B ABUKYIIMXCS IPOBOJAHUKAX U B HEM3MEHHBIX KOHTYPax
IIPOBOJIHUKOB B IEPEMEHHOM MAarHUTHOM IoJIe. BUXpeBO€ AIEKTPUUECKOE MOJIE U BBIPAXKEHUE
yepe3 Hero DJ1C nHAYKIMK B HENOABUKHOM KOHTYpPE MPOBOIHUKA.

16. KonnuecTBo 3apsiaa, MpoTeKIee B KOHTYpe IPOBOAHHUKA MPU U3MEHEHUH MOTOKOCLETIIIEHUS
KOHTYpa.

17. SIBnenune camonnaykuuu. Ilouarue naaykTuBHOCTH KOoHTYypa. D{C CamouHIyKIIMu. 3aKOH
Oma 1151 yyacTKa LeNH ¢ MHAYKTUBHOCTBIO. DHEPrUsi MarHUTHOTO MOJIS IPOBOJHUKA C TOKOM.



