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Conepxanue

Ommnoxka! 3aknagka He onpeaeseHa.
Ommnoka! 3aknagka He onpeaeseHa.
Ommnoxka! 3aknagka He onpeneneHa.5
Ommnobka! 3aknagka He onpegeneHa.5
Ommnobka! 3akaagka He onpeeseHa.
912
Omuodka! 3aknagka He onpenesiena.] 3
Omubka! 3akaagka He onpeneena.] 3
Ommnoka! 3aknagka He onpenenena.]4
Omuoka! 3akaagka He onmpenesiena.]4
Omuoka! 3akaagka He onpenesiena.]4
Omuodka! 3aknaaka He onpenesiena.]14
Omuodka! 3aknaaka He onpenesiena.]14
Omuodka! 3aknaaka He onpenesiena.]15
Omuodka! 3aknaaka He onpeneieHa.]15
Owmuodka! 3akiaaka He onpegesiena.16
Owmuodka! 3akiaaka He onpegesiena.16
Omuodka! 3akaaaka He onpenesiesa.] 6
Omuodka! 3akaaaka He onpenesiesa.]7
Owmuodka! 3akiaaka He onpegesena.]7
Omuodka! 3aknaaka He onpenesena.]7
Omuodka! 3aknaaka He onpenesena.]7

Omuodka! 3akiaaka He onpeeieHa.



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

cruenuaiaucra

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

Koa n HauMeHoBaHNe KOMIETEeHIUH NupukaTopsl 10CTHKEHUS] KOMIIETEeHUMHU

OIIK-1 YMEHHE UCII0JIb30BATh OCHOBHBIE 3aKOHbI
€CTECTBCHHOHAYYHBIX JAUCIUIIINH B
npodeccHoHANBHOM IeATeNbHOCTH, IPUMEHS T
METO/Ibl MATEMAaTHIECKOTO aHAIN3a 1 MOACINPOBAHUS,
TEOPETHYECKOTO U IKCIIEPHUMEHTAIEHOTO
UCCIIEOBaHUS

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

Juctnumummaa «®usznka» oTHOcUTca K 0a3zoBomy 1wmkiay (bl) ocHoBHOM
oOpa3zoBarenbHOI mporpamMmsl (OIT).
«Du3ukay B3aUMOCBSI3aHA JIOTHUYECKHM U COACPKATEITbHO-METOJIUYECKA  CO
cnenytommmu qucurnaamu Ol
Mooyns «Mamemamuueckue u ecmecmeeHHO-HAYYHbIE OUCYUNTUHBLY.

Jluneiinas anreopa;

MareMaTH4eCKU aHaJInu3.

3. CTpyKTypa " coepKaHue TUCUUILTHHBI.
CtpykTypa U coaepkanue TUCUUIUIMHBL «DU3uka» no cpokam u euoam padOThI
OTPa)XEHBI B NPUJIOKEHHHU A.

3.1. Buabl yueOHO# padoThl U TPYA0EMKOCTD
OO0masi TpyA0EMKOCTh JUCHUUIUIMHBI COCTAaBIsIET 6 3a4eTHBIX €AUHMIIBI, T.€. 216
akajeMudeckux 4yacoB (u3 Hux 108 yacoB — camocTosATeNbHAs paboTa CTYJEHTOB).
Ha mepBom Kypce BO BTOpOM ceMecTpe BbIiemsieTcs 3 3a4eTHhIE equHUIIBL, T.¢. 108
aKaJeMHUYeCKHUX 4acoB (M3 HUX 54 yaca — caMOCTOsITENIbHAS paboTa CTYICHTOB).
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Ha nepBom Kypce B TpeTbeM CEMECTPE BBIAEISETCS 3 3a4€THBIE €AMHUIIBL, T.€. 108

aKaJeMUYECKUX 9acoB (M3 HUX 54 yaca — CaMOCTOSITENIbHAS paboTa CTYJACHTOB).
3.2. TemaTuueckui IJIaH U3yYEeHUS JUCUUIINHbBI

Pacnipenienenrie ayAMTOPHBIX YacOB 1O BUJAM 3aHSITHI MPOU3BOJUTCS CIEAYIOLUIUM

o0Opazom.

Bropoii cemecTp: nekuuu — 2 yac B Hepemto (18 yacos), 1abopaTopHble pabOThI —

2 yac B Henento (18 yacoB), ceMUHAPHI ¥ MPAKTUYECKUE 3aHATHS — 2 Yaca B HEJEIIO

(18 gacoB), hopma KOHTPOJIS — 3a4ET.

Tpernii cemecTp: ekuuu — 2 4yaca B Hezenro (18 gacoB), nabopaTopHbie pabOThHI —

2 yac B Heneno (18 yacoB), ceMUHApHI U MPAKTUYECKUE 3aHITUSL — 2 Yaca B HEJEIIO

(18 gacoB), ¢hopma KOHTPOJISI — DK3aMEH.

CtpykTypa U cojepKaHue AUCHUILUIMHBI «DU3HKa» MO CpOKaM U BUAAM PabOTHI

OTpa)XEHBI B MPUJIOKEHUU A.

3.3. Conep:xanme TMCHUIIAHBI

Bropoii cemecTp

MexaHuka
IIpenmer mexanuku, €€ paszpenbl. Cucrema orcuéra. MarepuanbHas TOYKA.
Tpaekropusi, m0OyTh, IEpeMEIICHUE. DBeKTOpsl CKOPOCTH U YCKOPEHUS.
TanreHMaibHast ¥ HOPMaJIbHASI COCTABIISAIONIAs YCKOpPEHUsi. AOCOTIOTHO TBEPIOE
TEJI0. YTJI0Bast CKOPOCTh U YTIIOBOE YCKOPEHHUE, UX CBA3b C JTMHEHHON CKOPOCTHIO U
YCKOpEHUEM. 3aKOH MHeplnu. MlHepianbHble CUCTEMBI OTCUETA. Macca, MITYJIbC,
cuna. Bropoil 3akoH HproToHa. YpaBHEHHE NBWKEHUS MaTEPUAIBHOM TOYKH.
Tperuit 3akoH HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUSA. [ paHULIBI MPUMEHUMOCTH
3akoHOB HptoToHa. L{eHTp Macc MEXaHHYECKON CUCTEMBI, 3aKOH JBHKEHUS LIEHTPA
Macc. 3aKOH COXPaHEHUs UMITYJIbCa U €ro CBSA3b C OAHOPOAHOCTBIO ITPOCTPAHCTBA.
JIBr>keHue Ten ¢ mepeMeHHou maccoil. Pabota nmepemennoi cuibl. Kunertnueckas
sHeprus. [lorennumansnas saeprus. Koncepsarusabie cuiibl. [loTeHIManbHbIe HOJIS.
3aKOH COXpPaHEHHsSI MEXAaHWYECKOHM DSHEPrMd M €ro CBsI3b C OJHOPOJHOCTBIO
BpemeHu. Jluccunauus sHepruu. [IpuMeHeHne 3aKOHOB COXpaHEHUs SHEPTUU U
MMIIYJIbCA IS ONMCAaHUS CTOJKHOBEHMUS YacCTHUL] M TBEPABIX TEN. YIPYTMd U
HEeynpyrud yuaap. MomeHT uHepuuu Tteina. MoMeHT cuiibl. MOMEHT HMITyJbCca
MaTepUAIbHOW TOYKH, MOMEHT MMITYJIbCa TEJIAd OTHOCUTEIBHO HEMOABUKHOW OCH.
YpaBHeHue MOMEHTOB. (OCHOBHOE ypaBHEHHE JHMHAMUKH BpallaTEIbHOIO
neuxeHus. Teopema lllTelinepa. Kunetnueckas sHeprusi Bpalaromierocsi TBEp10ro
Tena. 3aKOH COXpaHEHUs MOMeHTa umnylibca. Cuibl nHepunu. [IposiBiieHne cui
WHEPLIMU B TPUPOAEC. IKBUBAJICHTHOCTh CHJI HMHEPLUMU M CUJI TITOTCHUA.
["apMonnyeckue koyiebaHusi MU WX XapakTepucTuku. CBOOOJHBIE 3aTyXarollue
KoJeOaHusl OCHWLIATOpa. BeIHyX)IeHHble KoneOanus. Pe3onanc. CrnoxeHue
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KosneOanuii. Bekropueie auarpamMmbl. BonHbl. YpaBHeHUE BOJIHBI. YTIPYTUe BOJHBI
B rasax, )KAJIKOCTSIX U TBEPABIX Telax.

MouiekyasipHasi pU3MKA U TEPMOJAUHAMUKA.
[loHATHE O CTATUCTUYECKOM M TEPMOAMHAMHUYECKOM METOAAX HCCIEAOBAHUN.
Makpockonudyeckre napaMerpsl Kak CpeIHHE 3HaueHus. TerioBoe paBHOBECHE.
Mopnenp uaeansHOro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-KHHETHYECKOU
TEOpPUH HUJCAIBHOIO Ta3a. YPaBHEHHE COCTOSHHA uacanbHOro rasa. Ilonsrue o
temneparype. UYucino cTemeHed CcBOOOABI MOJIEKYJ. 3aKOH pPAaBHOMEPHOIO
pacrnpeneNeHns SHEpruM 1o CTeneHsM cBoOonbl. Pacrpenenenne Makcpeia.
Pacnipenenenne bonbivana. CpenHee 4nCIO CTOJKHOBEHMM MoseKyisl. CpenHss
JUTHHA CBOOOHOTO TIpobera.
Ileppoe Havano TepMOAMHAMHUKHM. BHyTpeHHss odHeprus. TemnoeMKocCTs.
OrpaHl4eHHOCTh KJIACCHYECKOW TEOpHUHM TEIUIOEMKOCTH. BrTopoe Havano
tepmoauHaMuku. KpyroBele mnpouecchl (uukibl). TeruioBble JOBUraTend U
xosoawibHble MammHbl. [ukn KapHo u ero KIIJ[. Obpatumbie u HeoOpaTumble
npoueccsl. [IpuBeneHHoe KOJIMYECTBO TeIia. JHTponus. CTaTUCTUYECKUN CMBICI
SHTPOIIHH.

Tpernii cemecTp

JJIEKTPOCTATUKA

DIIEKTPUYECKUN 3apsii KaK UCTOYHUK 3JIEKTpOCcTaThueckoro noist. 3akoH Kymona.
[TpuHiunel Onu3KoAEUCTBUS W JanbHOAeHcTBUS. [loHATHE (QU3MYECKOro MOoJs.
Hanpsm€HHOCTh Kak CUJIOBAsl XapaKTEPUCTUKA 3JEKTpUYecKoro mnoisd. [IpuHuun
CYyNEPIIO3ULIUN DJICKTPUUECKUX TOJEH B MPUMEHEHUM K HanpspkEHHocTH. [lone
aunotig. CuaoBbIE JIMHUUA HaNpPsHKEHHOCTH AJIEKTPOCTATHUUECKOro mojig. IloTtok
BekTopa Hampspk€HHocThu. Teopema Octporpanckoro-I'aycca (OI') B Bakyywme.
[Ipumenenue teopeMbl OI' nmus pacu€ra HaANPSKEHHOCTH PACHPEIEIIEHHBIX
VCTOYHUKOB.
[ToTeHUHAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIA. [loTeHIman Kak sHepreTudeckas
XapaKTEPUCTUKA JIEKTPOCTATUYECKOTO MoJisA. CBs3b MEXAY HAMPSIKEHHOCTHIO U
MoTeHIuamoM. [IpuHOMO  Cynepno3uiuu  JJIEKTPOCTATUYECKUX  TOJed B
NpUMEHEHUU K noTeHuuany. Hampsbkenue. Pabota snekTpocTaTHUECKUX CHII Ha
nepeMenIeH MPOOHOTO 3apsiaa. DHEPTUsi CUCTEMBI 3aPs/I0B.
Huanektpuueckas cpena. llonspuszaums. Judnnextpuueckass BOCIPUUMYHUBOCTD.
Teopema OI' B qusnektpuke. JuanekTpudyeckass IpOHUIIAEMOCTb. DIIEKTPUUECKOE
cMmeleHne (MEAYKIus ). [IpoBOIHUKHY B 3JIEKTPOCTATHUECKOM TOJIE. DIEKTpUUecKas
EMKOCTb YEIMHEHHOTO NPOBOJHMKA. B3amMHas EMKOCTh ABYX IPOBOIHUKOB.
KonnencaTopsl. DHeprus 3JIE€KTPUUECKOTO TOJIS.

3aK0OHBI MOCTOSIHHOTO TOKA
Bekrop mimotHoctn Toka. Cuna toka. 3akoH Oma B auddepeHnnanbHon hopme.
VYnenpHoe compoTuBieHue cpeapl. 3akoH Owma B HHTETpabHOW  (opme.
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ConporuBiieHHe yyacTka nenu. Jnekrpoasrxkymas cuia (9/C) yuyactka. 3akoH
Jlxoyns-Jleniia B uHTErpanbHoOi U B tuddepennmanbHoi popmax. PazBeTBiéHHBIC
uenu. [IpaBuna Kupxroga.

Marnerusm

MarsuTHOe moje M €ro BO3AeWCTBUE Ha ABWXKymuecs 3apsabl. Cuia JlopeHna.
MarnautHas uaaykuus. Cuna Amnepa. MarHUTHBIA MOMEHT M BO3/IECTBUE HA HETO
MarHutHoro mnoJjsi. Mcrounnku marautHoro mosns. 3akoH buo-Capapa-Jlamnaca.
Marnuthasiii notok. Teopema OI' mist MmarautHOTO Mosst. Paborta cuisl Ammepa.
3aKoH MOJHOTO TOKa U (u3ndeckas TeopeMa CTOKca B BaKyyMe U B MarHeTHKE.
Hanpsxk€HHOCT MarHUTHOTO IOJIsI. MarHuTHasE BOCIIPUUMYMBOCTh U MarHUTHAs
IpOHUIaeMOCTh. JIMHElHbIe MarHeTUKy (Jua- U NapaMarHeTUKH) U HEeJTUHEHHBIN
MarHetuku (¢eppomarnetuku). HamarHmuumBanue ¢GeppoMarHeTUKOB: KpHUBas
HayaJIbHOM HAMAarHMYeHHOCTH, NIPeieSIbHAs U HEMPEAeIIbHbIE TIETIIM TUCTEPE3UCA.

3akoH Papanes u npasuio Jlenna. CamonHaykuys. UHIyKTUBHOCTh IPOBOTHHKA.
Buxpeoe anexrpudeckoe none. [lepexonnbie mpoueccsl B 3JIEKTPUUYECKONW LETIH.
DHeprus MarHuTHOTro noJist. [loTeHnmanbHple 1 BUXPEBbIE BEKTOPHBIE TOJIA.
['apMonnyeckue syeKTpoMarHuTHbie KosieOanus. KonebarenpHBI  KOHTYP.
®opmyna TomcoHa. BeHYKIeHHBIE 2JIEKTpOMarHuTHbIEC KojiebaHus. [lepemeHHbIi
ANEKTPUUYECKUN TOK. AKTUBHOE COMPOTUBJIEHUE, HHAYKTUBHOCTh, EMKOCTb B IIEIH
nepeMeHHoro Toka. HMwmmnemanc. JledcTByromue 3HA4YC€HUST CUJIBI TOKa W
HanpspKeHusi. MOIHOCTh B 1IEMU TEPEMEHHOTO TOKa.

3.4. TeMaTuKa CEeMUHAPCKUX/NIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHH

Cwm. ITpunoxenus 1, 2.

3.5. TeMmaTuka KypCOBBIX IPOEKTOB (KYPCOBBIX padoT)

Cwm. ITpunoxenus 1, 2.

4. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHne JUCHUIINHBI.
4.1. HopmatuBHbie 1okymMeHTbI 1 'OCTbI
1. ®enepanbhbiil 3akoH OoT 29 aexabps 2012 r. No 273-03 «O06 oOpazoBaHuu B
Poccuiickon @enepauum»;

4.2. OcHOBHAas JIUTEepaTypa:

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

2. A.I'.'Uepros, A.A.BopoObéB, «3amaunuk no dpuszukey, 2008.

4.3. lonosiHUTEILHAS JIUTEpaTypa:

1. H.I1.Kanamuaukos, M.A.CmonasipeB «OcHoBbI pusukm» Tom 1, 2003, DbC
«3narenpcTBO JIaHB»
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2. H.K. T'acaukos, C.B. Konbsuios, M.B. Kopsuko, C.1. CoroctoBa «MexaHuka
1. Ilpaktuxym» 2019, Mocnonurex

3. C.1. CorocroBa, M.B. Kopsiuko, C.B. Konbnos, H.K. I'acuukoB «MexaHuka
2. IIpaktuxym» 2019, Mocnonurex

4, B.B. Huxeroponos, H.M. Ky3nenoga, JI.B. BonkoBa «21eKTpoMarHeTusm.
JlaGoparopuslit mpakTukyM. Yacts 1» 2019, MocnonuTtex

4.4. JaeKTpoHHBbIE 00pa30BaTeIbHbIE PEeCYPChI:

Ne HaumeHnoBanue Ccplika Ha pecypce JocTynHocTh

HNHdopMauuoHHO-CIPABOYHBIE CUCTEMbI

Wudopmanmonnslie pecypcbl Cetu

1 KoncybrantTloc http:// www.consultant.ru HocrtynHo
WudopmanmoHHO-1IpaBoBoii mopran .

2 FAPAHT http:// www.garant.ru HocrymHo
IMopran ®exepaibHbIX TOCYAAPCTBEHHBIX

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

INEeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

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

«OTKpBITOC 00pa3zoBaHuey - miaThopma, https://openedu.ru/ HoctymHo

5 | mpeanararomiasi OHJIANH-KypCOB

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

IIpodeccuonanbHble 6a3bl JaHHBIX

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

DJIEKTPOHHBIE KYPChI

1 Dusnka (MexaHuka) https://online.mospolytech.ru/l | Joctymto
ocal/crw/course.php?id=1128
2 Dusnka (KoneGanus, BOIHBI, ONITHKA) https://online.mospolytech.ru/l | Joctymto

ocal/crw/course.php?id=1130

4.5. JInnieH3uoHHOE ¥ CBOOOHO pacnpocTpaHsieMoe IPOrPaMMHoOe
o0ecrieuenue

Ne| HaumenoBanue Pa3pa6oTunk I1O JocrynHocTh Ccplaka Ha Equnblii peectp
(npaBoo0Jagaresib) (1M1IeH3HOHHOE, poccuiickux nporpamm ajst 9BM
¢B000IHO u B/ (npu Hamumum)
pacnpocTpaHsiemMoe)
1 | Astra Linux Common | OO0 «PYCBUTEX- JInneH3noHHOE https://reestr.digital.gov.ru/reestr/30578
Edition ACTPA» 3/?sphrase_id=954036



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
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036

2 | MoitOduc 000 «HOBBIE JIuteH3uoHHOE https://reestr.digital.gov.ru/reestr/30155
OBJIAYHBIE 8/?sphrase_id=943375
TEXHOJIOT U »

4.6. CoBpemeHHbIe IpodecCHOHANbHBIE 0a3bI JAHHBIX 1 HHPOPMALMOHHO
CIIPABOYHbIE CHCTEMbI

basza maHHBIX HAYYIHOM SIICKTPOHHOM http://www.elibrary.ru HocrymHo
1 | Oubmmorexu
(eLIBRARY.RU)

[Tone3npie yueOHO-METOAMUECKHE U HHPOPMAIIMOHHbBIE MaTEPHAIIBI IPEICTABICHBI
Ha CairTe:
https://Ims.mospolytech.ru/local/crw/category.php?cid=49&crws

1. T.U.Tpodumosa, «Kypc duzukm», 2012.
2. A.I''Yepros, A.A.BopoObéB, «3anaunuk mno dpusuke», 2008.

5. MarepuajibHO-TeXHHUYECKOE o0ecneYeHue JUCIMIIMHBI.

° CnernuanusupoBaHHas ydeOHas Jjaboparopus Kadeapsl «Dusuka» 10
Mexanuke: Aya. 11K 332, ocHalieHHasi, B TOM 4YMCIIE, UCTOJb3YEMbIMU B JAHHOU
paboueil mnporpamme Ja0OpaTOpHBIMU ycTaHOBKaMu: «M3MepeHune 0a30BbIX

BEITUINHY, «3yuenne OAJITUCTUICCKOTO MasITHAKA, «M3yueHne
MaTEMaTHYECKOT0 MAaITHHUKAY, «OMpeeIecHne MOMEHTA HHEPITHI.
° Cnenmanu3upoBaHHas yudeOHast jaboparopus kadeapsl «Duzuka» 1o

anektpomarnerusmy: ayA. [IK 331, ocHameHnHas, B TOM 4uciie, UCMOJIb3yEMBIMU B
JlaHHOU pabouelt mporpamMme J1abopaTOpPHBIMHU yYCTaHOBKaMHU: «3yueHre MOCTOBOM
cxembl», «M3MepeHre COCTaBISIONIMX MArHUTHOTO TOS 3eMJM  METOJIOM
HAJIOXKECHUSI BHEITHETO NOJIs», «M3MepeHue Cuiibl, IEMCTBYIOLIEH HA MPOBOJHUK C
TOKOM MarHMTHOM MoJie», «/3ydeHue nmoBeJeHUusl paMKU C TOKOM B MarHMUTHOM
TIOJIE.

6. MeToanueckne peKOMeHAAMHU
6.1. MeToanueckue peKOMEHAalMH /I IIPenoAaBaTe/is 0 OPraHu3aluu

00y4eHuUs
CamocrosTenbHas paboTa SBISICTCS OJHUM M3 BHUJIOB Y4YeOHBIX 3aHATHHA. [lenb
CaMOCTOSATEIILHON pabOThl — TMPaKTHYECKOE YCBOCHHE CTYACHTAMH BOIPOCOB

METPOJIOTUH, CTAaHJAPTU3ALUUU U CepTU(UKAIIMU, PACCMATPUBAEMBIX B IPOIIECCE
U3Y4YEHUS JUCIUTUIHHBI.

AyautopHasi caMmocTosiTelbHast padoTa Mo NUCHMIUIMHE BBIMOIHSAETCS Ha y4eOHBIX
3aHATHUSX 107 HEMOCPEJACTBEHHBIM PYKOBOJCTBOM IMIpemnojaBatelii U IO €ro
3aJIaHUIO.

BueayautopHas camocrosiTenibHasi paboTa BBIMIOJIHAETCS CTYACHTOM IO 3a/IaHUIO0
npernoaaBaress, Ho 6€3 ero HermoCPeACTBEHHOIO y4acTHsl.


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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3agaum caMoOCTOATEIBLHOM PA0OTHI CTY/I€HTA:

- Pa3BUTHE HABBIKOB CAMOCTOSATEILHON yU4eOHOM paObOTHI;

- OCBOCHHE COJICPKAHUS TUCIUIIIINHBI;

- yriyOJieHre COIepKaHusl U OCO3HAHUE OCHOBHBIX MOHSATUN JUCIUTUINHBL

- HUCIOJIb30BaHME Marepuana, COOpaHHOrO M  MOJYYEHHOr0 B  XOJe
CaMOCTOSITETIbHBIX 3aHATUN TUISL s exTuBHOM MTOATOTOBKHU K
mudGepeHIIMPOBAHHOMY 3a4€Ty U SK3aMEHY.

Buabl BHEAYIMTOPHOI CaAMOCTOSITEJILHOM PadoThI:

- CAMOCTOSITEIbHOE U3YYEHUE OTACIBHBIX TEM TUCIUIUINHBI,

- MMOJITOTOBKA K JICKIIMOHHBIM 3aHSTUSIM;

- MOATOTOBKA K JJA0OPAaTOPHBIM paboTam;

- BBIIIOJIHEHHE JIOMAIIIHUX 3aJaHUM 110 3aKPEIJIEHUIO TEM;

-BBINIOJIHEHHUE JIOMAIIIHUX 3aJaHUI 110 PEIICHUIO TUHITUYHBIX 3a/1a4 U YIIPaXKHEHUI;
- HAyYHO-UCCIIe0BaTEIbCKasl paboTa CTY/ICHTOB;

- y4acCTHE€ B TEMaTUYECKUX JIUCKYCCHUAX, OJIUMITHAIAX.

JI7ist BBITIOTHEHUS JIF0OOTO BHJIa CAaMOCTOSTENIbHON paboThl HEOOXOAUMO TPOUTH
CJIETYIOLIUE ITAIbIL:

- OIIpEeZIeNICHUE LEIN CAMOCTOSATEIbHON padOTHI;

- KOHKpETH3allKs 03HABATEIbHON 3a1a4H;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOp aJIeKBaTHOTO crioco0a MEeHCTBUS, BEIYIIETO K PEIICHUIO 3a]1a4H;

- TUTAaHUPOBaHUE PAOOTHI (CAaMOCTOSATEIHLHON WIIM C TIOMOIIBIO TPEroaBaTess) Hal
3aIaHUEM;

- OCYIIECTBJIEHHE B TIPOIIECCE BBIMOJHEHHUS CAaMOCTOSTEIBHOM  paboOThI
CaMOKOHTpOJS  (MMPOMEXKYTOUHOTO W KOHEYHOTO) pe3yJbTaToB padoOThl U
KOPPEKTUPOBKA BBITIOTHEHUS paOOTHI.

6.2. MeToandeckne YKa3zaHus IJist oﬁyqamumxca 10 OCBOCHHMIO JUCHUIIJINHBI

Tema 1. «BBeaenue. Kunematrka nocTynaTeIbHOTO JIBUKCHUS.

CTyneHT JOJDKeH TOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIUTh 3ajlauu,
npejJiaraéMble Ha CEMHHAPCKUX 3aHATHUAX JJII CAMOCTOSATENIBHOTO PEIICHUS, a
TaKXe TOATOTOBUTHCS K BBIITOJTHEHUIO JJAOOPATOPHOM pabOTHI.

Tema 2. «OCHOBHBIE 3aKOHBI JUHAMUKH MTOCTYNATEIHLHOTO IBUKECHUSD).

CTyneHT JOJDKeH TMOATOTOBUTBCS K YCTHOMY OINPOCY W PEHIUTh 3ajayu,
Mpeiara€Mble Ha CEMHUHAPCKUX 3aAHATUSX IS CAMOCTOSITEJIBHOTO PEIICHUS, a
TaKXe TOJATOTOBUTHCS K BBITIOJTHEHUIO M 3aIlIUTE JTA00paTOPHOI pabOTHI.

Tema 3. «Kareropuu u BUIbI CUJT B IPUPOJIEN.

CTyneHT JOJDKEH TOATOTOBUTBCS K YCTHOMY OINPOCY W PEUINTH 3aJ1aud,
MpejaraéMble Ha CEMHUHAPCKUX 3aHSATHUSIX JJIS CAMOCTOSITEJIBHOTO PEIICHUs, a
TaKXe MOJATOTOBUTHCS K TECTUPOBAHUIO U K BBITIOJIHEHUIO U 3aIlIUTE JIA0OpaTOPHOU
paboThI.
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Tema 4. «Pabota 1 sHeprusa. 3aKOH COXPAHECHUS SHEPTHUI.
CTyAeHT 10KEeH MOATOTOBUTHCS K YCTHOMY OIIPOCY M PELIUTh 3a]1a4H,
IpeajiaraéMble Ha CEMHUHAPCKUX 3aHATHUAX JIJIS1 CAMOCTOATEIBHOTO PELICHHUS.

Tema 5. «CTOIKHOBEHHE YaCTHID).

CTyneHT JOJDKEH TOATOTOBUTBCS K YCTHOMY OINPOCY W PEUINMTh 3aj1ayd,
npejaraéMble Ha CEMHUHAPCKUX 3aHATHSAX JUISI CAMOCTOSITEJIBHOTO PEIICHUA, a
TaKXe TIOJTOTOBUTHCA K KOHTPOJIBHOM paboTe M K BBHINOJHEHUIO W 3allluTe
J1a60paTopHOI PabOTHI.

Tema 6. «KnuHemaTnka BpamaTeIbHOIO JBUKEHUSY.

CTymeHT [OJDKEH TOJATOTOBUTBCS K YCTHOMY OINPOCY W PEIIMTh 3a]add,
npeiaraéMble Ha CEMUHAPCKHUX 3aHATUAX MJIS CaMOCTOSITENIbHOTO PEIICHUS, a
TaK)Ke MOATOTOBUTHLCS K BBHITIOJTHCHHIO U 3aIITUTE JIA0OPATOPHOU PabOTHI.

Tema 7. «/IlnHaMuKa BpaIIaTeIIbHOTO JBUKCHUS.

CTyneHT JOJDKEH TOATOTOBUTBCS K YCTHOMY OINPOCY W PELIWTH 3aJ1ayd,
MpeyiaracéMble Ha CEMHUHAPCKUX 3aHATHSAX JUISI CAMOCTOSITENIBHOTO PELICHUA, a
TaKXe TOJTOTOBUTHCA K KOHTPOJIbHOM paboTe M K BBHINOJHEHUIO W 3allUTe
nabopaTopHOM pabOTHI.

Tema 8. «I"'apMmoHMUECKUE KOTEOAHUS.

CTyAeHT 10IKEH MOATOTOBUTECS K YCTHOMY OIIPOCY M PELIUTh 3a]1a4H,
IIpeUIaraéMble Ha CEMUHAPCKUX 3aHATUAX I CAMOCTOSTEIILHOIO PELLICHUS.
[ToAroTOBUTHCS K KOHTPOJIbHOM paboTe U K BBIIIOJIHEHUIO U 3aIUTE J1a00paToOpHOil
paboTHI.

Tema 9. «3aryxaroiiye U BRIHYXKICHHbIEC KOJICOAHUS.

CTyaeHT JIOJDKEH TMOATOTOBUTHCS K YCTHOMY OINPOCY M PEIIMTh 3aJ1ayw,
npeayiaracMble Ha CEMHHAPCKUX 3aHATHUSAX JUISI CAMOCTOSTEIBHOTO PEIICHUs, a
TaKXe MOATOTOBUTHCS K BBHIMOJTHEHUIO U 3aIIUTE JTA0OpaTOPHOI pabOTHI.

Tema 10. «DnexkTpruecKoe MoJjie B BAKYyMe».

CTyaeHT IOJDKEH TMOATOTOBUTHCS K YCTHOMY OINPOCY M PEIINTh 3aJlayw,
npeajiaracMble Ha CEMHUHAPCKUX 3aHATHSIX JUISI CAMOCTOSITEIIBHOTO PEIICHUS.
[ToaroTOBUTHCS K BBIMOJHEHUIO JTA00paTOPHOU pabOTHI.

Tema 11. «IToTeHuaI 3MEKTPOCTATUUECKOTO TIOIS».

CTyneHT JOJDKeH TMOATOTOBUTBHCA K YCTHOMY OINPOCY W PEHIUTh 3aJlayu,
[peJlaraéMble Ha CEMHUHAPCKUX 3aHATHUSX Uil CAMOCTOSITEJIBHOTO PELICHUs, a
TaK)Ke MOATOTOBUTHLCS K TECTUPOBAHUIO U K BBHITIOJTHCHHIO U 3aIITUTE JIA0OPATOPHOU
paboTHI.

Tema 12. «/IusnexkTpruky 1 TPOBOAHUKH B DJIEKTPUUECKOM I1OJIEN.

CTyneHT JOJDKEH TMOATOTOBUTBCA K YCTHOMY OIPOCY W PEMIUTh 3aJayu,
IpeUlaraéMbple Ha CEMHHAPCKUX 3aHATHUAX Ul CAMOCTOATENBHOIO PEIICHUS, a
TaK)K€ TOJITOTOBUTHCS K KOHTPOJBHOM paboTe M K BBIMNOJHEHUIO M 3alllUTe
1ab0paTopHOI PabOTHI.
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Tema 13. «3aKOHBI MOCTOSHHOT'O TOKa.

CTyaeHT JIOJDKEH TMOATOTOBUTHCS K YCTHOMY OIPOCY M PEIINTh 3aJlayw,
mpeajiaraéMble Ha CEeMHHAPCKUX 3aHATHUSAX IS CAMOCTOSITEIBHOTO PEIICHUs, a
TaK)Ke MOATOTOBUTHLCS K BBHITTOJTHCHHIO U 3aIITUTE JIA0OPATOPHOU PabOTHI.

Tema 14. «MarauTHoO€E NOJE B BAKYyME.

CTryaeHT J[OJDKEH MOArOTOBUTHCA K YCTHOMY OIPOCY M PEIINTh 33Jayu,
IpemjlaracMple  Ha CEMHUHApPCKHUX 3aHATHIX JUISI CAMOCTOSITENIBHOTO PELICHUS.
[ToAroTOBUTHCS K BBIMOIHEHUIO TAOOPATOPHON pabOTHI.

Tema 15. «CuitoBoe IeiCTBHE MAarHUTHOTO IIOJIS.

CTyneHT JO0JDKeH TIOATOTOBUTBRCS K YCTHOMY OIPOCY W PEIIUTh 3ajiauu,
npejyiaraéMble Ha CEMHHAPCKUX 3aHSATUAX UL CAMOCTOSTEIIBHOTO PEIICHUs, a
TaKXe MOATOTOBUTHCS K TECTUPOBAHUIO U K BBIMOJHEHHIO U 3aIlUTE JIA0OPATOPHOM
paboTHI.

Tema 16. «MarautHoe 110Ji€ B BEIISCTBEY.

CTyneHT JOJDKeH TOATOTOBUTHCS K YCTHOMY OIPOCY W PEIIUTh 3ajlauu,
npejiaraéMble Ha CEMUHAPCKUX 3aHSTUSX IS CAMOCTOSITEIBHOTO PEIICHUS.
[ToaroTOBUTHCS K BBIMOJHEHUIO TA00paTOPHOI pabOTHI.

Tema 17. «OnexTpomMarauTHas HHIYKIUS.

CTyneHT JOJDKEH NOJIrOTOBUTBCS K YCTHOMY OINpOCY U PEIIUTh 3aJauH,
npejjiaraéMbple Ha CEMUHApCKHUX 3aHATUSAX [JIS1 CaMOCTOSITENIbHOTO pEIICHUs, a
TaK)K€ IOATOTOBUTHCS K KOHTPOJIBHOM padOTe M K BBIIIOJHEHUIO M 3aIIMUTE
1abopaTopHOIl paboOTHI.

Tema 18. «DNEKTPOMArHUTHOE MOJIEY.

CTyAeHT TODKEH MOATOTOBUTRLCS K YCTHOMY OTIPOCY Ml PEITUTh 3a1a4H,
npeaiaracMbie Ha CEMHUHAPCKUX 3aHATHAX JIJIST CAMOCTOSTEILHOTO PEIICHMUS.
[ToaroTOBUTHCS K BBIMOJHEHUIO JTA00paTOPHOI pabOTHI.

7. ®OoHI OLICHOYHBIX CPEACTB

7.1. MeToaAbl KOHTPOJISI U OLCHUBAHUSA Pe3yJIbTATOB 00y4CHUS.

Meroauka — mpenojaBaHUs — JUCHUIUIMHBL  «Du3MKa»  IpeaycMaTpUBaeT
WCIIOJIb30BAHUE PA3JIMYHBIX (OPM TPOBENCHUS T'PYNIOBBIX M WHIWBHUYAIbHBIX
ayJIUTOPHBIX 3aHATHUI B COYETAaHWM C BHEAYAUTOPHOM pabOTONl C 1eJbIo
dbopMHpoBaHUs U Pa3BUTHS NPO(HECCUOHATBHBIX HABBIKOB CTY/ICHTOB.
1) U3noxeHue JIEKUMOHHOTO MaTepHalia IO PsAy pPa3fesioB COIMPOBOKIAETCS
npeseHTanusaMu Microsoft Office Power Point, BkItO9arommMu HCIIOJIb30BaHUC
TEKCTOB, (JOTOCHUMKOB, PUCYHKOB, CXEM, MO/JIEJICH, BUPTYaIbHBIX KCIIEPUMEHTOB.
2) B xome nekuud OpOBOIATCA JEMOHCTPALMOHHBIE 3KCIEPUMEHTBHI  C
MCIIOJIb30BAaHUEM HKCIIEPUMEHTAIBLHOM 0a3bl Kadeapshl.
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3) CryneHTsl BBINOJHSIOT J1abopaTOpHbIE PaOOTHl (PU3UYECKOTO MpaKTUKyMa B
naboparopusix kadenpsl «Puszuka». YueOHble MaTEpUabl ISl CAMOCTOSATEIbHON
paboThl MO MOJATOTOBKE K JIONMYCKY M K 3allUTe JaOOpaTOpHBIX pabOT CTYAEHTHI
MOTYT MOJIy4aTh JUCTAHIIMOHHO ¢ caiiTa Kadeapsl.

4) TlpoBepka pe3yibTaTOB BHEAYIUTOPHOU pabOTHI CTYJIEHTOB OCYIIECTBISIETCS C
MOMOIIBIO MPOBEJCHUSI KOHTPOJBHBIX pPaboT, Ompoca, 3allUThl JIa0OPATOPHBIX
paboT, a Takxke mpuéma 3K3aMeHOB.

[Ipu mpoBeacHWM 3aHATHN 10 IUCHUIUIMHE mpuMeHsercs cuctema CIO -
Ims.mospolytech.ru. Ha mnardopme CJ1O o quciumiimHe MOTYT OBITh Pa3MeIeHBI
ydeOHbIE, METOAUYECKHE W WHBIC MaTEPHAIbl, CIIOCOOCTBYIOIIME OCBOCHHUIO
JTUCHUTUIMHBI CTYI€HTaMH.

[Ipu npoBeieHnU 3aHIATHI TaKKe MOTYT OBITh peaIn30BaHbl Takue POPMBI KakK
BeOuHaps! (Ha iathopme ZOOM, Webinar, Webex), oHtaiiH TecTupoBaHue,
MIPOMEKYTOUYHAS aTTECTAIUS C TPUMEHEHUEM DIICKTPOHHBIX CPEACTB.

[IpoBepka pe3ynbTaTOB BHEAYAMTOPHOW pPaOOTHI CTYACHTOB OCYIIECTBIISETCS C
MTOMOIIBIO TTPOBEICHUSI TECTOB, KOHTPOJILHBIX pa0dOT, 3aITUTHI JIJAOOPATOPHBIX PabOT
yTeM MPUMEHEHHS, B TOM YHUCJIE dJICKTPOHHOU cucTeMbl LMS.

JIyist BcexX BUIOB 3aHATHUN MPUMEHSIOTCS Cienyionme nu(poBble UHCTPYMEHTHI:
Webinar, LMS; uudpossie TtexHomorun IOT (onekTpoHHBIE JOCKH U
WHTEPAKTUBHBIE TTPOCKTOPHI).

7.1.1. OueHoYHbBIE CPEACTBA I TEKYLIEr0 KOHTPOJIA yCIIeBAeMOCTH,
NPOMEKYTOYHOM ATTEeCTAMH M0 MTOraM OCBOEHHUS TUCHHUILINHBI U y4eOHO-
MeTOAUYeCKoe o0ecredyeHue CaMOCTOsTEIbHOM padoThl CTYACHTOB.

B mpouecce 00ydeHHs HCHONB3YIOTCS CIEAYIOLUIME OLIEHOYHbIE  (OPMBI
CaMOCTOATENBbHON pabOThl CTYJIEHTOB, OLEHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS

YCIIEBAEMOCTH Y ITPOMEKYTOUYHBIX aTTECTALIAN:

Bo BTOpOM cemecTpe

— BbINOSIHEHME U 3alumnTa YeTbIPEX NnabopaTopHbIX paboT N0 MEXaHUKE;
— BnaHKoBOE U /1 KOMMNbIOTEPHOE TECTUPOBAHWUE;
—3K3aMeH no pasgenam «MexaHuka» u «MonekynapHas duavka Wu

TepMmoanHaMUMKa».

B TperbemM cemecTpe
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— BbIMOMHEHME U 3awmTa nabopaTopHon paboTbl MO ANEKTPOMarHeTu3my;
— 611aHKOBOE U /U KOMMbIOTEPHOE TECTUPOBAHUE;

— 3K3aMeH No pasaeiiam ((SﬂeKTpOMaFHeTI/BM».

OOpa3upl 3aaHuii A1 TPOBEJICHUS TEKYIIETO KOHTPOJIS: KOHTPOJIBHBIX PadoT,
BOIPOCOB JJIsi YCTHOTO OMpOCa, BOMPOCOB ISl 9K3aMEHOB, a TaKkKe OUJIETOB s
HK3aMEHOB MPUBEJCHBI B IPUIIOKECHUU 2.

7.1.2. @oH1 OLIEHOYHBIX CPEJCTB JJIsl MPOBEeHUS NMPOMEKYTOYHOI
arrecTaluy 00y4aromuxcs Mo JMCHUIJINHE (MOIYJII0).

IlepeyeHb KOMIETEHIMI ¢ yKa3aHHeM ITanoB uxX ()OPMUPOBAHUSI B Mpollecce
OCBOEHUsI 00pa30BaTeIbLHOI NPOrPaMMBbI.

B pesynprare oCBOEHUS AUCHUIUIMHBI (MOIYJsl) (HOPMHUPYIOTCS CIETYIOLINE
KOMITCTCHITAH

Kon B pe3yabTaTte ocBOeHUs 00pa30BaTEJILHON MPOrpaMMBbl 00yJaAKOIIHIICS T0JKEH
KOMIIETEHIIHH 00J1a1aTh
OIIK-1 CHOCOOHOCTBIO TPUMEHSTh €CTECTBEHHOHAYYHbIE W OOIIEHH)KCHEPHbIE 3HAHUS, METOJbI
MaTEeMAaTHYCCKOTO aHaJIN3a ¥ MOJICIIMPOBAHNS B MPODECCUOHATBHOM JCSITEIHOCTH.

B nporuiecce ocBoeHust 00pa3oBaTeabHON IPOrpaMMbl JaHHbIE KOMIIETEHIIUH, B TOM
YHUCJI€ UX OTHEJbHbIE KOMIIOHEHTHI, ()OPMHUPYIOTCA MO3TAIHO B XOJ€ OCBOEHUS
OOyYaIOIIMMUCS JUCUUIUIMH (MOJyJei), MPaKTHUK B COOTBETCTBUM C Y4YEOHBIM
MJIAHOM U KaJICHAApHBIM rpadukoM yueOHOro mpoliecca.

7.1.3 Onucanue nokasarejed 1 KpUTEPUEB OLICHMBAHUS KOMIICTCHIMH,
¢GopMupyemMbIX 10 HTOraM OCBOCHUS JUCUUILJIMHBI (MOIYJIsI), ONMCAHUE HIKAJI
OLICHUBAHMSA

ITokazaTenem OIeHUBAaHMS KOMIIETESHITMHN Ha pa3IMYHBIX dTanax ux (OpMHUPOBAHUS
SIBJIICTCSI TOCTYIKEHUE O0YJarONUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOyUCHHUS TI0
JTUCHUIUIMHE (MOJIYIIIO).

Kpurtepun oueHnBanus
IToxka3aTean
2 | 3 | 4 | 5

OIIK-1 cnoco0HOCTh NPUMEHATh eCTECTBEHHOHAYYHBbIC U 001 eHHKeHePHbIC 3HAHUS, METO/bI
MATEeMATH4YeCKOr0 AaHAJIM32 U MOJICJIMPOBAHNS B NPO(decCHOHAIBLHOI JeATeIbHOCTH.

3HATh: OOyuatomuiics Obyuarommuiics Ob6yuatomuiics OOyuaromuiics
OCHOBHBIE 3aKOHBI | IEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
" IOHATHA (1)I/ISI/IKI/I IIOJIHOC HCIIOJIHOC YaCTUYHOC ITIOJTHOE
OCHOBHBIE OTCYTCTBHE WU COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
¢buznueckue HEIOCTATOYHOE CIEIYIOMINX CIEIYIOMINX CIICAYIOIINX
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METO/IBI COOTBETCTBHE 3HAHWIA: OCHOBHBIX | 3HAHW: OCHOBHBIX | 3HAHWI: OCHOBHBIX
WCCIIeIOBaHUS CIIEAYIOIINX 3aKOHOB U ITOHATUH | 3aKOHOB U 3aKOHOB U
3HAHWI: OCHOBHBIX | (DM3WKH, OCHOBHBIX | IMOHATHN QU3WKH | MOHATHH (HU3UKH
3aKOHOB H (u3nIecKux OCHOBHBIX OCHOBHBIX
MTOHATUH QU3WKHA | METOIOB (hH3UIeCcKIX (hU3UIEeCKUX
OCHOBHBIX WCCIICIOBAHUSI. METO/I0B METO/IOB
¢duznveckux Jomnyckatotcst WCCIICIOBAHNUS, HO | MCCIICAOBAHMSA,
METOIOB 3HAYUTENbHBIE JIOITyCKaI0TCs CBOOOJHO
WICCIIETOBaHUS OIINOKH, HE3HAYHUTEIbHBIE | ONMEpUpYeT
TIPOSIBIISICTCSI OmMOKH, MIPHOOPETEHHBIMHA
HEJOCTAaTOYHOCTh | HETOYHOCTH, 3HAHUSMH.
3HAHWH, 10 PSAAY 3aTpyIHEHUS TIPU
nokKasareJien, AHATUTHYECKUX
oOyJatomuiics oTeparusx.
WCTIBITHIBACT
3HAYUTEIHHBIC
3aTpyIHEHHUS TIPU
OTIepUPOBAHUH
3HAHWUSMH U NIPU
WX MIepeHoce Ha
HOBBIE CUTYAIIVH.
yMeTb: Ob6yuaromuiicst He | OOyvarommiics OOyuaromuiics OO0yuaromuiics
MPUMEHSITh yMeeT WX B JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHUPYET
3HAHUS N0 QU3UKE | HEAOCTATOYHOM HETIOJIHOE YaCTUYHOE MIOJTHOE
K PEUICHUIO CTETICHH yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MPAKTHYECKUX MIPUMEHATH CIIe Iy FOIINX CIIEeTYFOIINX CIIeTYFOIINX
3a/1ad, 3HAHUA N0 PU3HUKE | YMEHHUIA: YMEHUI: YMEHUMU:
UCTIOJIb30BaTh K PEILCHUIO MPUMEHSTh 3HAHUSL | TIPUMEHATH MIPUMECHSTh
MaTeMaTU4YecKUil | MPaKTHYECKHUX no (u3MKe K 3HaHMS 10 QU3MKE | 3HAHUS MO PU3MKe
amnmapar npu 3ajad, pELICHHIO K PELICHUIO K PELICHUI0
BEIBO/IE HCIIONTE30BaTh MPAKTHYECKUX MPAKTHIECKUX MIPAKTHIECKAX
(buznIecKux MaTeMaTHYeCKUH | 3ajad, 3aj1ad, 3am1ad,
3aKOHOB, amnmapar 1npu HCIIOJTb30BaTh WCIIONE30BaTh WCTIOJIb30BaTh
IUIAHUPOBATH U BBIBOJIE MaTeMaTUYeCKUi MaTeMaTUYeCKU MaTeMaTUYECKUI
BBITIOJTHSTh ¢duznveckux anmapar npu amnmapar npu anmapar npu
yuebHoe 3aKOHOB, BBIBOJIC BBIBOJIC BBIBOJIC
SKCIIEPUMEHTANILH | TUIAHUPOBATh U (uznIecKux (u3nIecKux (m3mueckux
oeu BBITIOTTHSATH 3aKOHOB, 3aKOHOB, 3aKOHOB,
TEOPETUIECKOe yueOHOe TUTAHUPOBATH H TUTAHUPOBATH U TUTAHUPOBATH U
UCCIIeIOBaHNE SKCIIEPUMEHTAIIBH | BBITIONHATH BBITOJTHS T BBITIOJTHSATh
buzngecKkux oe yuebHoe yuebHoe yuebHOe
SIBIICHU I TEOPETUIECKOE OKCMEPUMEHTAIBHO | SKCIIEPUMEHTAIBH | SKCIIEPHUMEHTAIbH
WCCIIeIOBaHNE € ¥ TeOPEeTUIeCKoe | oe U oeu
(mznyeckux WCCIIe/IOBaHNE TEOPETUIECKOE TEOPETHUIECKOE
SIBIICHUI ¢dusngecKux UCCIIeI0OBaHNE HCCIIeIOBaHNE
SIBIICHUI. ¢buzngecKnx (buznveckux
Homyckarorcs SIBJIEHUWA. YMEHUS | SIBJICHUM.
3HAYUTENbHBIC OCBOEHBI, HO CBobosiHO
omnoKH, JIOITyCKaI0TCS orepupyeT
MPOSIBIISIETCS HE3HAUUTEIbHBIC | MPHOOPETEHHBIMU
HEJIOCTAaTOYHOCTh | OIIUOKH, YMEHUSIMH,
YMEHU, 10 psIy HETOYHOCTH, NPUMEHSET UX B
noKasareJeH, 3aTPyIHEHMS NP | CUTYalHAX
oOyyaromuiics AHATUTHYECKUX MTOBBIIIEHHON
WCTIBITHIBAET onepauusix, CJIO’KHOCTH.
3HAYUTENILHBIE nepeHoce YMeHui
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3aTpyIHEHMsS IPU | HA HOBEIE,
OTIepUPOBAHUH HECTaH/JapTHBIE
YMEHHSAMH IIPU UX | CUTYaluH.
nepeHoce Ha
HOBBIC CUTYallUH.
BJIAJETh: OO6yuaromuiics He | OOyvarorumiics OOyuaromuiics OO0yyaromuiics B
cucTeMoin BJIaJIeeT WK B BJIaJIceT CHCTEMON | YaCTHUYHO BJIaJeeT | MOJIHOM 00beMe
TEOPETUUECKUX HEI0CTaTOYHOM TEOPETUYECKUX CUCTEMOM BJIaJieeT CUCTEMOM
3HAHHH 110 CTENEHH BIaJCeT | 3HAHWH IO (QU3MKE, | TEOPETHUECKUX TEOPETHIECKUX
buzuke, CcHUCTEMOM METOJI0JIOTHEN U 3HAHUHU MO 3HAHUM 1O
METOIOJIOTHEH 1 TEOPETHICCKUX METOdaMH buzuke, hmsuke,
METOAaMHU 3HaHUH 1O ¢uzngecKoro METO/OJIOTHEH U METO/0JIOTHEH U
¢duzngeckoro ¢dusuke, 9KCTIIEPUMEHTA, METOAaMHU METOoAaMHu
JKCIEPUMEHTA, METOAOJIOTHEH U HaBBIKAMHU ¢u3ngecKoro ¢uznveckoro
HaBBIKAMHU METOJlaMH peIeHus IKCTICPUMEHTA, IKCTIEPUMEHTA,
pemIeHus ¢bu3ngeckoro KOHKPETHBIX 3a/1ad | HaBBIKAMU HaBBIKAMU
KOHKPETHBIX 3aJa4 | SKCIICPpUMCHTA, M3 pasHbIX peUICHUA peicHuA
U3 Pa3sHBIX HaBBbIKAMU obmacreii pu3nuKu KOHKPETHBIX 3aJa4 | KOHKPETHBIX 3a/1a4
obnactell GU3MKKH | peIICHUsS Ha YPOBHE, 13 pa3HbIX U3 pa3HbIX
Ha YpOBHE, KOHKPETHBIX 33]]a4 | COOTBETCTBYIOIIEM | obmacTeil pu3uku | obmacteit pu3uku
COOTBETCTBYIOILIE | M3 PAa3HBIX TpeOOBaHUAM Ha ypOBHE, Ha ypOBHE,
M TpeOOBaHUAM obrnacreit pusnkn | obmenpodeccuoHa | COOTBETCTBYIONIE | COOTBETCTBYIOIIE
o0menpodeccuoH | Ha YpOBHE, JILHOW TIOJITOTOBKH | M TpeOOBaHUSAM M TpeOOBaHUAM
aNTBHOMN COOTBETCTBYIOIE | OakanaBpa o obmenpodeccrod | odmEenpodpeccuoH
IIOATOTOBKHU M TpeOOBaHUIM HaIIPaBJICHUIO B aJbHOU aIbHOU
OaxamaBpa 1o obmenpodeccnor | HEMOTHOM 00beMe, | TTOJTOTOBKH ITOATOTOBKHU
HaIpPaBIICHUIO aNBHOM JTOTTYCKAIOTCS OaxanaBpa 1mo OaxanaBpa 1mo
IIOATOTOBKH 3HAYUTCIIbHbIC HaIlpaBJICHUIO, HalipaBJICHUIO,
OakamnaBpa 1o ommoKH, HaBBIKA OCBOCHBI, | CBOOOJIHO
HaIrpaBJICHUIO IMPOABIIACTCA HO JOIIYCKaroTCA IMPUMCHSCT
HEJOCTATOYHOCTh | HE3HAYHUTEIbHBIE | TIOJydeHHBIE
BJIaICHUS OLIHOKH, HaBBIKH B
HaBBIKAMHU T10 PSAAY | HETOYHOCTH, CHUTYAIHsIX
IIOKa3aTelleH, 3aTPyIHEHHMS IPU | MTOBBILICHHON
OOyuaromuics AHATUTHYECKUX CJIO’KHOCTH.
HUCIIBITHIBACT onepanusx,
3HAYUTEIbHBIE HepeHoce yMEeHHH
3aTpyJHEHHS P | Ha HOBHIE,
IMPUMCHCHUU HECTaHAAPTHBIC
HaBBIKOB B HOBBIX CUTyaluu.
CUTyaluiax.

7.2 IlIkaabl OLEHUBAHMUS Pe3YJbTATOB INMPOMEXKYTOUYHON aTTeCTAMM M HX

OIIHCaHHE:

(Dopma I’IPOM&JIQVmOllHOﬁ ammecmauuu.: zauem.

[IpomexxyTounasi arrecranusi oOydaromuxcs B (opme 3au€ra MPOBOAUTCS TIO

pe3ysibTaTaM BBIMIOJTHEHUS BCEX BHUIOB Y4YeOHOW pabOThI, MPETyCMOTPEHHBIX

y4€OHBIM IIJIAHOM MO JaHHOM JUCHMIUIMHE (MOAYJII0), TIPU ATOM YUYUTHIBAIOTCS

pe3ynbTaThl TEKYIIEr0 KOHTPOJS YCHEBAEMOCTHM B TeueHue cemectpa. OneHka
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CTETICHU JTOCTMKCHHS O0yUYaIOIMMHUCS TUIAHUPYEMBIX PE3yJIbTAaTOB OOyUEHHUS 10
JTUCIUTIIMHE (MOJYJI0) TIPOBOJIWTCS TMPETojaBaTresieM, BEAYIIUM 3aHSITHS TIO0
JTUCTIMIUTAHE (MOJTYJII0) METOAOM SKCIIEPTHOM OlleHKH. [1o nToraMm mpomMexyToqHOU
aTTeCTallMy 10 JUCIUIUTHHE (MOJYJII0) BBICTABISIETCS OICHKA «3aUTEHOY» HIIU «HE
3a4TCHO.

K npomesxcymounoti  ammecmayuu  OONYCKAOMcs — MOAbKO — CHYOEHMb,
8bINONIHUBUIUE B8Ce BUObL  Y4eOHOU pabomovl, npedycMompenHvle paboueil
npocpammou no oucyuniure « Dusuxay (ycnewHo 8bINOIHUBUIUE U 3AUWUMUSUIUE
6ce n1abopamopHtvle pabomol)

Ixana
Onucanmue
OLleHUBAHMUS

BemmonHeHs! Bce BHABI ydeOHOI pabOThHI, MpeayCMOTpEHHBIE Yy4eOHBIM IulaHOM. CTynmeHT
JEMOHCTPHPYET COOTBETCTBHE 3HAaHWH, yMCHMH, HABBIKOB IIPUBEICHHBIM B TaOIMIax
3 NoKazaTeJsel, onepupyeT NpuoOPETEHHBIMU 3HAHUSIMU, YMEHUSMHU, HABBIKAMH, IPUMEHSET UX
ATeno B CHUTYallHsIX HOBBIIMIEHHOH CJIOKHOCTHU. [Ipn 3TOM MOTYT OBITH AOIYIICHBl HE3HAYHUTEIbHbIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHHUS NMPU aHAIUTHYECKUX OIEpaIlisIX, MepeHoce 3HaHUM U

yMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAIlUH.

He BeinmosHeH oquH uian 0ojiee BUI0B yueOHOU paboThl, MPEAyCMOTPEHHBIX YUE€OHBIM IIAHOM.
CTyIeHT AeMOHCTPUPYET HEIIOJTHOE COOTBETCTBUE 3HAHUI, YMEHHI, HABBIKOB NIPHUBEJCHHBIM B
I TaONMUIAX TIOKa3aTeNel, IOMyCKaloTCs 3HAYMTEIBHBIC OIIMOKH, IPOSBISIETCS OTCYTCTBHE
© SAATEHO 3HaHWM, yYMECHMM, HABBIKOB II0 PsAy IIOKa3aTelled, CTYICHT HCIBITHIBAET 3HAYMTEIIbHBIC
3aTPYJHEHHs IIpH ONEPUPOBAHMM 3HAHWAMM M YMEHHMSAMH IIPH MX IIEPEHOCE Ha HOBBIE

CUTyalnu.

Dopma npomercymouHol ammecmayuu: IK3aAMeH.

[IpomexxyTouHasi arrectanusi oOydarmuxcs B GopMe dK3aMeHa MPOBOJUTCS T10
pe3ysibTaTaM BBIMIOJHEHUSI BCEX BHUJOB Y4YeOHOUW pabOThI, MPETyCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JaHHOM JUCHMIUIMHE (MOAYJII0), IPU ATOM YUYUTHIBAIOTCS
pe3ynbTaThl TEKYIIETO KOHTPOJIA YCIEBAEMOCTH B TeueHue cemectpa. OreHka
CTETICHU JTOCTMHKCHHS OOYUYaIOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTAaTOB OOYUCHHUS II0
JTUCIUTIIMHE (MOYJII0) TIPOBOJIUTCS TIPEMOJiaBaTesieM, BEAYIIUM 3aHSATHS TIO0
JTUCIUTIIMHE (MOJIYIII0) METOZIOM DKCIIEPTHOM o1ieHKH. [1o uToram npomMexxyTouHon
aTTeCTallMM 10 JAWCIHUIUIMHE (MOMYJIO) BBICTABISETCS OIEHKA «OTIUYHOY,
«XOPOIIIOY», KYJAOBIETBOPUTEIHHO» WIH «HEYIOBIECTBOPUTEIILHOY.
K npomexcymounoti ammecmayuu  OONYCKAOMCs  MOAbKO — CMYOEHmbl,
8bINONIHUBUIUE B8Ce BUObL  YuebOHOU pabomovl, npedycMoOmpenHvle pabouell
npoepammou no oucyuniure «Duzukay (ycnewino Hanucaguiue KOHMPOIbHbIE
pabomvl, LINOIHUSUIUE U 3AWUMUBLUUE TAOOPAMOPHbLE PaOOMbL)

IlIkana ouenueanusn Onucanue
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Buvinonnenvt 6ce 6uovl yuebnoii pabomul, npedycmMompenHvie YueOHbIM NIAHOM.
Cmyodenm  OemoHcmpupyem  coomeemcmeue 3HAHUL, VYMeHUll, HABbIKOS8
npueedeHHbIM 6 mabauyax —noxazamenei, Onepupyem —HpuoOpemeHHbIMU
Omauuno BHAHUSIMU, YMEHUSMU, HABLIKAMU, NPUMEHSem UX 8 CUMYyayusix NOGbIUEeHHOU
cnoochocmu. Ilpu smom mozym 6vimb OonyujeHvl He3HAYUmMeNbHble OWUOKU,
HEemo4YHOCmU, 3ampyOHeHUst NPU AHATUMUYECKUX ONEPAYUsIX, NepeHoce 3HaAHUU U
VMEHULL HA HOBbLe, HECIAHOAPMHbLE CUMYAYUU.

Buinonnenvr 6ce 6uovl yuebnoi pabomvl, npedycmompenuvle Y4eOHbIM NIAHOM.
Cmyoenm Oemoncmpupyem HenoaHoe, NpaAguUibHOe COOMBemcmsue 3HAHUI,

Xopowo . .
VMeHUll, HABbIKO8 NPUBEOCHHbIM 6 MAbIUYax nokasamenet, b0 eciu npu 3mom
ovLIU donyujervl 2-3 HeCyuwecmeeHHble OUUOKUL.
Buinonnensi 6ce euovt yuebnoii pabomul, npedycmompenHvie Y4yeOHbIM NIAHOM.
Cmyodenm OemoHcmpupyem CcoOmeemcmeue 3HAHUL, 6 KOMOpOM ocgewena
Yooeremeopumenvro

OCHOBHA:l, Haubolee 8adCHAsL YACMb mamepuajia, HO npu 3mom donymeya 00Ha
3HAYUMENbHASL OUWUOKA UL HEMOYHOCNb.

He svinonnen ooun unu 0Oonee 6u008 yueOHOU pabomvl, npedyCMOMPEHHbIX
yueonvim naanom. Cmyoenm demMoHcmpupyem HenoaHoe coomeemcemaue 3HaHull,
VMeHUll, HABbIKO8 NPUBCOEHHbIM 6 MAbIUYax noxasamenel, OONYCKAMmMcs
Heyooeremsopumenvro . .
3HaAUUmMenbHble OWUOKY, NPOABTIAEMC OMCYMCMEUE 3HAHUL, YMEHULl, HABbIKOG NO
PpAOY nokazameneti, CMyOeHm UCHbIMbIGAem 3HAYUMENbHbIe 3ampyOHEeHUs Npu

onepuposarnuu SHAHUAMU U YMEHUAMU NPU UX nepeHoce Ha Hoeble Cumyayuu.

7.3. OueHouyHbIe cpeacTBa
@OHJ OLICHOYHBIX CPEICTB IPEACTaBICH B mpujoxkeHusix 1 m 2 k pabouei
porpamme.



CrpyKTypa U colep:KaHue TUCUUIINHBL «DU3uKa»

I10 HAITPAaBJICHHUIO ITIOATIOTOBKH

¢4

[Tpoduinb moATrOTOBKH

{04

(6akanaBp)

Ounas dhopma 00yueHus
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[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. AOCOMIOTHO TBEpPIOE
TeNo0. YTJIOBasi CKOPOCTb U YIJIOBOE
YCKOPEHUE, WX CBS3b C JIMHEHHOU
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 MNOCTYNATECJIAbHOTIO
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
ABHMIKCHU ICHTPA MaccC.

Jlabopamopnas paboma 1.03

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

Pabora u 3Heprus B
MOCTYNATEJbHOM IABUKEHUH

20



[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
sHeprun. 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 IBUKEHUS

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

21



Bpalaromierocs TBEPAOTO TCIIAa.

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 KojebaHusT U UX
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

22



raza. Ilomatue o Temmeparype.
Uucno creneneit cBOOOIAbI MOJEKYI.
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

23



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
aneKTpocTaTnueckoro mnois. IloTok
BEKTOpa HaNpsKEHHOCTH. Teopema
Octporpaackoro-I'aycca (OI') B
BakyyMe. [Ipumenenne teopembr OI

24



U1 pacué€ra HaNpsHKEHHOCTU
pacnpene€HHbIX HCTOYHHUKOB.

27

Jlabopamopnass ~ paboma 2.02
«Onpeodenenue EMKoCmu
KOHOeHcamopa oanucmuyecKum
Memooom»

28

Pemenue 3amau no reme:
«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

25



Jvmanexrprueckas cpena.
[Tonspuzanus. Jlnsnexrpruueckas
BOCIIpUUMYHMBOCTb. Teopema OI' B
IUDIICKTPUKE. Jlusnexrprueckas
IIPOHULIAEMOCTb. DneKTpuyecKoe
cmemienue (uHaykuusi). [lonsitue
ANEKTPOCTATUYECKOIO ITPOBOJHUKA.
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.

26



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

27



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.

28
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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/

29
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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 pe3yJsbTare ocBOeHus
Kon o0pa3oBaTebHOI IlepeuyeHs NJIaHUPYEMBIX pe3yJbTATOB 00y4eHHs M0

KOMIIeTeHI[UH NporpaMmsbl ody4daromuics AUCHMILTHHE

JIOJIZKeH 00J1a1aTh

OIIK-1 YMEHHUE UCTI0Nb30BaTh 3HATE:
OCHOBHBIC 3aKOHBI ] OCHOBHBI€ 3aKOHBI U IOHATHS (PU3UKH
€CTECTBCHHOHAYHBIX ° OCHOBHbBIC (DU3NYECKUE METOBI
AUCLHUIUIMH B ucclleI0BaHuUs
po¢eCCHOHATBHOM
YMeTh:
ACATCIBHOCTU, IPUMCHATH
° MPUMEHATh QU3NYCCKUE 3HAHUS K PEIICHUIO
METOAbI MATEMATUYCCKOTI'O
aHalin3a 1 MOJACJIMPOBAHNUA, HpaKTquCKHX 3ama4 .
TEOPETUYECKOro 1 ° HCIIOJIb30BaTh MATEMATUYECKUM anapaT
HCCIIEOBAHUS ° MJIAHUPOBATH U BHITIONHATH yueOHOE

3KCIIEPUMEHTAIBHOE U TEOPETUYCCKOE

uccieoBanre (GU3NIECKUX SBICHUN
BJIAJIETH:
o CHUCTEMOH TEOPETUUECKUX 3HAHUM 110
¢duzuke
° METO/IOJIOTUEH U METOaMK (DU3MUECKOTO
IKCIIEPUMEHTA

° HaBBIKAMU PEIICHUS KOHKPETHBIX 3a/1a4 U3

pasHbIX oOyacTell PU3NKK Ha YPOBHE,
COOTBETCTBYIOILIEM TPEOOBaHHIM
o0mienpodeccnoHaaIbHON OArOTOBKH OaKaiaBpa
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2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMBbl.
JMucnumumaa «®duszrka» oTHocuTcs k 6azoBomy mukiy (b1) ocHOBHO# oOpa3oBaTenbHOMN
nporpammsl (OI1).
«Du3nka» B3aMMOCBS3aHA JOTUYECKH U COAEPKATEIBbHO-METOANYECKHA CO CIEAYIOIINMU
mucrmmmuinaamu OIT
Mooyna «Mamemamuueckue u ecmecmeeHHO-HAYYHble OUCYUNTUHBLY.

Jluneitnas anredpa;

MareMaTu4ecKkui aHaIu3.

3.00béM IUCHMIIMHBI ¥ BHABI Y4eOHOH padoThI

Bup yueOHoi1 padoThI Bcero yacos Cemectp
O01asi TPY1I0EMKOCTh 216 (6 3.e.) 2,3
AyIHUTOpPHBIE 3aHATHUS 108 54,54
(Bcero)
B Tom uncie
JEeKINHA 36 18,18
IIpakTHyeckue 36 18,18
3aHATHS
JlabopaTopHble 36 18,18
3aHATHS
CamocrosiTeibHasI 108 54,54
pabdora
Kypcosasi padora HeT
KypcoBoii npoekT HeT
Bua npomexyroyHoit 3auéT, 3x3amMeH
aTTecTalnuu
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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
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Tabmuma 1
MHNACIIOPT ®OHJA OIIEHOYHBIX CPEACTB

dusuka

dI'OC BO « »

B nporuecce ocBoeHuUs JaHHON TUCHUILIMHBI CTYICHT GOPMUPYET U IEMOHCTPUPYET CIEAYIOIINE 001enpodeccHoHaIbHbIe KOMIIETEHIIHH:

KOMIIETEHIIMH IlepeyeHb KOMIIOHEHTOB TexHoJ10rust ®opma Crenenu ypoBHeil 0CBOeHUs

WUH- D®OPMY.JIUPOB- (¢hopmupoBanus OLIEHO0Y KOMIIeTeHIH i

JIEK KA KOMIIeTeH I Ui HOT0

C cpeacTs

a**

OIIK CITOCOOHOCTD 3HaTh: JEKIHSL, YO Ba30Bblii ypoBeHb:

_1 HpI/IMeHHTL OCHOBHBIC 3aKOHbI U IIOHATHUA (bI/I?)I/IKI/I U OCHOBHBIC CaMOCTOATECIIbHA 3.HP, BOCIIPOHU3BOJCTBO ITOJIy4€HHBIX
eCTECTBEHHOHAYUH (u3nUecKrue METOIbI UCCIICIOBAHHS. s paboTa, KP, 3HAHMI B XOJI€ TEKYIEro KOHTPOIS
ple " Ymern: CCMHMHAPCKUE 3, U IPOMEXXYTOYHOM aTTeCTalluu
OBIIEHHIKEHEPHBIE MPUMEHSTDH 3HaHUS 110 (PU3UKE K PEIIEHHIO IPAKTHIECKHX 3aHATHS, 9 ToBBIEHHBI YPOBEHD:
3HAHWS, METOIBI ?];?))1:[::, HCII0JIb30BATh MATEMATUYECCKUU amrapar Impu BI:I6HOJ'IH6HI/IG VMeHue HECTaHJAPTHO OTBEYaTh Ha
MATEMATHYCCKOIO JC (I)I/ISI/I‘-IeCKI/IX 3aKOHOB, INIAHUPOBATh U BBITIOJIHATH JIa0OpaTOPHBIX HOCTABJICHHBIE BOIPOCHI

yuebHOe IKCIIEpUMEHTAIBHOE U TEOPETHIECKOe pabot
aHanusa n UccieI0BaHne (PU3HYECKHX SIBICHHUM.
MOACIINPOBAHUA B B_]'[aﬂe'r[,:
npodecCuoHaIbHON CUCTEMOH TEOPETUYECKUX 3HAHUM 1o ¢uznke,
JEATEIILHOCTU METOJIOJIOTHEH M METoJaMH (H3MUYECKOrO SKCHEPHUMEHTA,
HaBBIKAMH peIIeHUs KOHKPETHBIX 3a/1a9 M3 Pa3HbIX obmacTeit
¢U3MKM Ha YpOBHE, COOTBETCTBYIOIIEM TPEOOBAHMAM
oOmenpodeccnoHalbHOM ~ MMOJArOTOBKM  OakajaBpa IO
HaTpaBICHUIO




**- CokparueHust HopM OIIEHOYHBIX CPEACTB CM. B mpriioxeHun 2 k PII.
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OIIMCAHUE OINEHOYHbBIX CPEICTB
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IIpunoxenue 2
K pabodeii mporpaMme

Hepeqeﬂb OLCHOYHBIX CPEACTB II0 JUCHUIIJIUNHE «Puzuxka»

Ne HanmeHnoBanu IIpencraBnenue
O | ©OLCHOYHOTO KpaTkasi XapakTepHCTHKa OLCHOYHOTO CPE/CTBA OLCHOHOTO CPEACTBA B
C cpencTaa DdOC
KonrponsHas CpencTBO TPOBEPKHM YMEHHH NPHMEHSTH IOIyYCHHbIC
P pen poBep Y P i KommnekT KOHTPONbHBIX
1 pabora 3HAHWA A1 PEIICHUS 3a/1a4 ONPEICICHHOTO THIIA 10 TEME N
3aJaHuil TI0 BapuaHTaM
(K/P) WK pa3ferny
CpeICTBO KOHTPOJS, OPraHW30BaHHOE Kak CIIeLHaJIbHAs
VeTHBIH ompoc Oecesa meAaroruyeckoro pabOTHUKA C OOYYAIOUIMMCHS Ha Bormpocs! o
2 (VO) TeMbl, CBSI3aHHBIE C U3y4aeMOH JUCUUIUIMHON, U TeMam/pazaenam
paccunTaHHOE Ha BBIICHEHHE 00beMa 3HAaHNH 00ydaromerocs JUCTIATUTHHBI
TI0 ONPE/ICICHHOMY Pa3JieNy, TeMe, IpobIeMe U T.11.
amura CpeIcTBO MPOBEPKHU YMEHUH M HaBBIKOB 110 HCIIOJIB30BaHUIO
6 o IIpumepHBIe BOIIPOCHI 151
J1Ta00paTOpPHOU J1ab0paTOpPHOTO 000PYAOBAHUS U U3MEPHUTENILHBIX TPUOOPOB,
3 3aIUTHI Ja00PaTOPHBIX
paboThI 00paboTKe HKCIEPUMEHTABHBIX JaHHBIX U UX CPABHEHUIO C aGoT
(3JIP) TEOPETUUECKUMU pacueTaMu P
3 CpeIncTBO MPOBEICHUS TNPOMEXKYTOUHOM gTTeCTaugm M0 | Bompock! 1Sl OATOTOBKH K
a4qer €3yJIbTaTaM BBIIIOJHEHUS BCEX BUIOB yueOHOM paboOThl B %
4 pesy. AIOB Y P 34Ty, IpUMepbI
3 TEUEHHU CEMECTPA C MPOCTABJICHUEM OLEHKH «3a4TEHO» WIIH
«HE 3AUTCHOY 3a4ETHBIX OMIIETOB
CpencTBO MNPOBENECHHSA MNPOMEXKYTOUHON aTTecTalmuu 10
JK3aMeH pe3yabpTaTaM BBIOJNHEHUS BCEX BHJOB YYEOHOH pabOTHI B Bomnpochl aist HOAroToBKU K
5 o) TEUYECHHH CEMECTpa C NPOCTABICHUEM OLEHKH «OTINYHOY, 9K3aMeHY, IPUMEPBI

«XOpPOLIO», «YAOBJICTBOPHUTCIIBHO» nim
«HCYIOBJIETBOPUTECIILHOY

SK3aMEHAIMOHHEIX OMJIETOB
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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 KOHmpoJis, npoeePArUAsl CMEeNnEeHb OC60EHUL KOMNENEHYUU
OIlIK-1

Tema - Kunemamuka nocmynameiibHO20 06UIICCHUA

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE IBUKECHHE TEJA OIMCBIBACTCS CIECAYIOIIMMHU 3aKOHAMHU JBUKCHHUS:

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 yCKOpeHus; 4) KacaTeJIbHOE YCKOpEHHE; 5) HOpMallbHOE YCKOpeHue; 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.
Omnpenenutre B MOMEHT BpeMeHH t=5 c: 1) koopanHATHI Tena; 2) MPOEKIMH CKOPOCTU Tena; 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.




37

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 IBUKCHHE TEJA OMMCBIBAETCS CICAYIOIMMHU 3aKOHAMU JIBUKCHUSA:

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) HOpMallbHOE 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
NOTHSABIINCH Ha HEKOTOPYIO BBICOTY, COCKAQJIb3BIBAET IO TOMY K€ IyTh BHH3. KakoB
KO3 PULIMEHT TPEeHUs 1, €CIIM BpeMsl cllycka B N = 2 pa3a 0oJibllle BpeMeHH noabEma?

Bapuanr 4

K HuTH mozBenteHa rups. Eciiv MoAHMMATh 3Ty THPIO C YCKOPEHHEM a1 = 2 M/c%, TO HaTsS/KEHHE
HUTH OyleT BJIBOE MEHbILE TOrO HAIpPSDKEHUs, PU KOTOPOM HUTH paspbiBaercsi. C Kakum
YCKOPEHUEM a2 HaJI0 IOJHUMATh 3Ty I'MPIO, YUTOOBI HUTh Pa30pBaiach.

Tema ...Paboma u 3nepzus ¢ nocmynameibHoM 08UNHCEHUU
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, COEIMHEHBI CXKATOW MPYXKWHOW W JIekKaT Ha
TOPU3OHTAILHOM IOBEPXHOCTU cToJa. IIpu pacnpsMIIEHHH INPYKUHBI I'Py3 MEHBILEH MAacChl
noJiyyaeT KuHeTndeckyro sHepruto 40 k. Uemy npu 3Tom ObuTa paBHA MOTEHIMAIbHAS SHEPTHUS
CKaTOM NPY>KUHBI?

Bapuanr 3
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ITyns maccoit 10r, seTsimas ropu30HTAIBHO €O ckopocThio 200 m/c, monajnaer B JepeBSHHBIN
OpyCOK Maccoil 5 Kr, Jie)aIlrii Ha CTOJIE U yJIePKUBAEMbIN MPYKUHOM C KECTKOCThI0 2 KH/M .
Uemy paBHa MakcuMalibHas fedopmanus npyxkuHbl? TpeHue He yIuThIBaTh.

Bapuanr 4

PaGora Bcex cuil, ICHWCTBYIOMIMX HA TeJIa CUCTEMBI, IIPU MEPEXO0JIe U3 MEPBOr0 MEXaHUIECKOTO
COCTOSIHMSI BO BTOpo€ oKazasiachk paBHO# 123 JIk. IIpu 3ToM paboTa moTeHIMaaIbHbIX CUJI ObLIa
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 ypaBHeHueM ¢=A+Bt+Ct?, rne A=2pan, B=16

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

Bapuant 2

CrutonHoM TUIMHAP Maccoil M=4 Kr KaTUTCs 0€3 CKOJIBKEHHS [0 TOPU30HTAITLHON
noBepxHocTu. JInHelHas ckopocTh ocH LWIMHApA paBHa 1 M/c. Onpeaenure NOIHYO
KMHETUYECKYIO SHEPTUIO LIWJIMH]IPA.

Bapuant 3
Ha unnunap, KOTOpblid MOYKET BPAIIAThCS OKOJIO TOPU30HTAIIBHOM OCH, HAMOTaHa HUTh. K KOHIY

HUTH NPUBSI3aH IPY3UK MAacCod M=0.1 Kr, KOTOPbIA MOXeT cBO6OAHO 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 HCHOZ[BI/I)KHBIﬁ OJICKTPOH, HpI/I6J'H/DKa${CI) K IJUCKY IO €ro OCHU OT paCCTOAHUA 4 MM
JI0 PacCTOSIHUS 1 MM JI0 IIEHTpa JHCKa.

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
Ornpenenuth HAMPS)KEHHOCTh, CO3AaHHYIO PABHOMEPHO 3apsKEHHBIM TOHKUM JUCKOM paanyca 2
M, 3apsig KoToporo paBeH 3 HKII, Ha ero ocu Ha paccTossHUM | MM OT IIEHTpa AUCKa.



39

Bapmuanr 4

Tpu ToUeUHBIX OAMHAKOBBIX 3apsaa BeanurnHor 1 HKi HaunHaIOT IBUTATHCA MO JEHCTBUEM CHIT
B3aUMHOT'O OTTAJIKUBAHUS U3 BEPIIUH MPABUILHOTO TPEYTOJbHUKA CO CTOpoHOM 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 3nekrpudecTBa QIPOXOAUT uepe3 MONEpeuHOe CEUYCHUE

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 yckopsitomyro pasHocts noreHuuanos U = 300 B, Bieren B ogHOpOHOE
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 MapauIeNIbHBIX MPOBOJIA HAXOASATCS Ha PACCTOSIHUM T = ScM ofuH OT Apyroro. [lo
MPOBOJIaM TE€KYT B OJTHOM HaIpaBJIeHUH oJMHaKOBbIe TOKM [ =30 A kaxapiii. HaliTu MarHuTHyo
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 paauycom R = 10 cm. OnpeneanTs MarHUTHYIO UHIYKIIMIO TOJISl B IEHTPE METIIH.
MaruuTtHas nocrostuaas po=4m- 107 /M.

Tema ... InekmpomacHumnan UHOYKYUA

Bapuanr 1

BbruncianTe MarHuTHYIO SHEPIHUIO coleHouaa, conepikariero 1000 BUTKoB. MarHUTHBIN MOTOK
yepes nonepeuHoe ceuenue paser 0,1 MB6. Cuma 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
WHIYKLIUNA OJHOPOJHOTO MAarHUTHOro mnoiisi. HalTu pa3HOCTh NOTEHLMAIOB MEXAY KOHLAMU
CTEPIKHS, €CIIU 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

KonbuieBoii koHTyp paguycom 10 cM momeIieH B OTHOPOIHOE MarHUTHOE ToJie ¢ HHayKIuen 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/la HyJIeBO€ 3HaUeHHE KoseOtoniecs
BEJIMYMHBI OYyAeT JOCTUTHYTO B TPETHH pas.

Bapmuanr 2

[Ipu ycTaHOBHMBIIMXCS BBIHYKIACHHBIX KOJICOAHUSAX B KOHTYPE C aKTMBHBIM CONPOTUBIEHHUEM |
KOM MHAYKTHBHOE CONPOTHUBJIEHHE PaBHO 2 KOM M €MKOCTHOE CONPOTUBJIEHHEM PaBHO 3 KOM.
AMIMTYyAa NOHYXAaro1ero Hanpsbkenus pasHa 100 B. OnpeaenuTs aMImiuTyy HOTJIOLICHMUS,
aMIUTUTYAY AUCIEPCUH U CABUT (pa3 MEX1y MOHYKJIAIOIIUM HaNpsHKEHUEM U TOKOM B KOHTYE.
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Bapuant 3

Onpenenuth MOIIHOCTb, IMOIVIOIIAEMYI0 KOHTYPOM C aKTUBHBIM compoTuBiieHueM | kO,
MHIYKTHUBHBIM CONPOTUBJICHNUEM 2 KOM U €eMKOCTHBIM conpoTHBIeHHEM 3 KOM, ecili aMILIUTYAa
BHEIIHEro HarpspkeHus 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.
UYemy paBHa pa3HOCTh (a3 CKJIAABIBAEMBIX KOJICOaHUN?

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 IIJIOCKUMH MOHOXPOMATUYCCKUMU BOJTHAMMU:
&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

AMIUINTYAAa HAMPsHDKEHHOCTH MAarHUTHOTO TOJISL B TUIOCKOM TapMOHUYECKOW AJIEKTPOMArHUTHON
BOJIHE, JBMKYIIEcs B KOCMUYECKOM mpoctpaHctBe, pasHa 102 A/M. IIIOCKOCTH aHTEHHEI
wiomanpo 100 M2 OpHEHTHpPOBaHA NEPHEHAMKYIAPHO [BHKEHHMIO BOJHBL ONpeneuTsh
MaKCUMaJIbHBII YW MHUHUMaJIbHBI MTHOBEHHBIC TOTOKH SHEPTrUU BOJHBI 4Ye€pe3 IUIOCKOCTh
AQHTEHHBI, a TAK)KEe KOJIMYECTBO SHEPTUH, TPOLLIEIIIEE YEPe3 MIIOCKOCTh AHTEHHBI 32 1 MUHYTY.

Bapuanr 4

HmeroTcs 1Ba MCTOYHMKA MTONIEPEYHBIX BOJH B CTPYHE, COBEPILAIOIINE KOJIeOaHUs C OJMHAKOBOU
gactotoi V=500 I'll ¥ ¢ OCTOSHHBIM TIO BpeMeHU CABUTOM (a3 A¢d=r/2. AMIIIUTYAa 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 AJIS 3aIHUTHI JIA00PATOPHBIX 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 BeJIMUYUH»
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 ClydailHasg NOTPENIHOCTh B OJJTHOM U3MEPEHUU?

UTo NpUHATO CUUTATh PE3YJIbTaTOM CEPUH MOBTOPSAIOIIUXCS U3MEPEHUI?

OT Kkakoil W3 TMOTPENIHOCTEH MPSIMBIX HW3MEPEHUN: NPUOOPHOH, CIyYalHOW WIIH

CUTEMATUUYECKON MOKHO «OYMCTUTD) PE3ylbTaT U3MEPEHUI?

7.

Kakoli mpubop HYXHO HCIHOJB30BaTh, HU3MEPsAs OJIHY U Ty JK€ BEJIMYUHY, UYTOOBI

NPOSIBUIIACH CIy4aifHasi OTPEIIHOCTh: TOHKUN WU TPpyObIit?

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 TOUKH

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. [aiite onpenenenus ynapa

1. [Touemy npu yzape coxpaHsieTcs UMITYJIbC CUCTEMBbI?

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 CUI0OBOE MOJe?

12. CdopmynupoBath onpesereHne NOTeHIIMATbHON SHEPrUU Tella U 3aKOH €€ U3MEHEHMU.
13. Kakwue cuibl B TOBCETHEBHOM MPAKTUKE SIBIISIFOTCS TOTEHIIMATbHBIMU?

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

15.  SBnsroTcs 1M NOTEHIMAIBHBIMH CUJIBI HATSKEHUS HUTU U PEaKIMU ONopbI?

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?

Paznen Junamuka epanjamenvrozo osuscenus
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 TUHAMUKHN BPAaTEIbLHOTO IBUKEHUS.
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 paboThI BO BpaIlaTeIbHOM JBUKEHUU
JlaTh BeIpa’keHNEe KMHETUYECKOM SHEpruu abCOMOTHO TBEPOTO Tela, BPallatoIlerocs

OTHOCHUTEJIbHO 3aKPETIEHHOM OCH.

8.

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

1. UYrto Takoe MI0THOCTH JIEKTPUUECKOT0 TOKA U cuila Toka? KakoBa cBsi3b 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 3JIeKTPUUECKYIO CXEMY.

6. UYro takoe DJIC?

1. Urto Takoe HEOJHOPOIHBIN y4acToK 1enu? 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 siBisieTcst UaealbHbIM?

11. Kaxkoii BoibTMETp SIBJISETCS UCaTbHBIM?

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/ yIeIHHOTO COMPOTHBIICHUS METAIJIOB OT JIPYTHX
IIPOBOJAHUKOB?

Pasnen Mazcnemuszm

JlabopaTopHbie padoTbl «3MepeHHne COCTABJISKOIIAX MATHUTHOTO MOS1 3eMJIH
METOJ0M HAJIOJKEHHSI BHEIIHETr0 moJisi», «3Mepenne cuiibl, AelcTBYIOIIEN HA
MPOBOJIHUK C TOKOM MAarHUTHOM M0Jie», «A3yueHue moBeeHnsi pAMKH C 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. /




RPRowoo~NoR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

45

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
AHaorus Mexy MOoCTYNaTeIbHBIM U BpallaTeIbHbIM JBUKECHUSIMHU.
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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 cuCTEMBI «IIPOBOJISAIIMH AP — TOYEYHbIN 3apsa» METOAO0M 3epKarbHbIX

n3obpaxxeHunin. 3aszemneHue.

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

22. B3aumHas 31eKTpo€MKOCTh. Chepuyeckuii KOHIEHCATOP U €T0 3JIEKTPOEMKOCTD.

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 TEOPUH IEKTPUUECKOT0 TOKA: BEKTOP INIOTHOCTH 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 AJIT HEOJHOPOAHOTO y4acTKa. [lomoxkuTenpHbIC 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 U mpaBuIO 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 MEXy 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 KOHEYHOM 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 cuiiel AMniepa B ciydae ydacTKa MPOBOJAHUKA 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 N0JIE TOHKOI'O TOPOMJIA U ITTUHHOTO
COJICHOMIA.

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

15. Iprunnsl O/IC nHAYKIMK B IBUKYIIMXCS TPOBOJHUKAX U B HEM3MEHHBIX KOHTYpax
IIPOBOJIHUKOB B IEPEMEHHOM MAarHUTHOM IoJIe. BUXpeBO€ AIEKTPUUECKOE MOJIE U BBIPAXKEHUE
yepe3 Hero DJ1C nHAYKIMK B HENOABUKHOM KOHTYpPE MPOBOIHUKA.

16. KonnuecTBo 3apsija, MpoTEKIlee B KOHTYPE MPOBOAHUKA IPU U3MEHEHUU MOTOKOCIIETIIICHUS
KOHTYpa.

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



