[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®WNO: Makeumos Anexceli bopucosuy

[lomKHOCTb: AMpeKTOp fienapTameHTa no 06pa3oBaTebHOM NOAUTUKE
[ata nognucanus: 23.05.2024 MUBHCTEPCTBO HAVKHM 1 BBICILIEI'O OBPA3OBAHUA POCCHICKOM ®EJEPALIMU

YHUKanbHbIV MPOrpaMMHLIA KIHOY:
8db180d133f0 n&%@?ﬁ’ﬁ%‘é’?ﬁ’%?ﬁé‘}é’ﬁ% BEHHOE ABTOHOMHOE OBEPA3OBATEJILHOE YUPEXXJIEHUE BBICIIETO OBPA30BAHUS

«MOCKOBCKUH MTOJIMTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKI/II71 MNOJIUTEX)

CDaKyJII)TeT XAMHUYECKON TEXHOJIOTUHU U OMOTEXHOIOTHU

YTBEPXJAIO

——+A.C. CoKonos /

geelpaar  2024r.

PABOYASA ITPOTPAMMA JJIUCIIUAIIJIMHBI
«Duzuka»

19.03.01 buorexHonorus

[TpomblniieHHast OMOTEXHOJOTUS U OMOMHKEHEPUs

bakamasp

OyHag

Mocksa 2024



Pa3patGorumnk(mn):
. ,f #
( .:( 2?(‘ - >
Homnent kadenpsl «Puzukay, K.¢.-M.H. ‘ /J1.B. BonkoBa/
CorsnacoBano:

3aBenytromnuii kapeapoit «duzukay,
K.X.H. / A.M. Ctpekanuna /



| N |

B

|©> |9

Conepxanue

L

Omnoka! 3akaaaka He onpeneneﬂa.5

3.1. Ommubxa! 3akaaaka ne onpeaesnena.>
3.2. Ommubxka! 3ak;iaaKa He onpeeseHa.
3.3. 912

3.4. Ommubxka! 3aknaaka ne onpeaesnena.l3
3.5. Ommubxka! 3aknaaka ne onpeaesnena.l3

Omudka! 3akaanka He onpenenena.14

4.1. Ommudxka! 3akaaaka ue onpenesena.14
4.2. Ommudxka! 3akaaaka ne onpenesnena.l4
4.3. Ommubka! 3akaaaka ne onpenesnena.l4
4.4. Owmmudka! 3aknaaka He onpeaenena.l4
4.5. Owmmudka! 3aknaaka e onpeaesena.l5
4.6. Ommubxka! 3aknaaka ne onpeaesnena.15

Omudka! 3akaanka He onpeneaena.16
Omudka! 3akaanka He onpeneaena.16
6.1. Ommubxka! 3aknaaka ne onpeaesiena.16
6.2. Ommubka! 3aknaaka ne onpeaesnena.l’
Omudka! 3akaanka He onpenenaena.l’
7.1. Owmmudka! 3aknaaka e onpeaesnena.l?
7.2. Ommubxka! 3aknaaka ne onpenesnena.l’

7.3. Omm6ka! 3akaanka He onpese/IeHa.



1. Henu, 321244 ¥ NVIAHKUPYeMble pPe3yJabTaThbl 00y4eHHs MO
TUCIUIIMHE.

K ocHOBHBIM 1eIsIM OCBOCHHUS TUCIUTITUHBI « DU3HUKAY CIIETYeT OTHECTH:
— ®opMHUpOBaHHE HAYYHOTO MHPOBO33PECHHSI U COBPEMEHHOTO (PU3MUECKOTO
MBIIIICHUS;
— MPUOOPETeHHE MPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX IS W3YYCHUS
€CTECTBEHHOHAYYHBIX, 001IeNnpo(hecCHOHATBHBIX U CIICUATBHBIX TUCITUTUTHH
K ocHOBHBIM 3a1auaM OCBOCHUS TUCIUTUTMHBI « DU3UKa» CIEAYyET OTHECTH:
— N3yuenne oOmielr ¢uznku B 00bEME, COOTBETCTBYIONIEM KBaTM(pUKAIIUN
CHeLHaTUCTa

B pesynbrare OCBOEHUS AMCHUIUIMHBI (MOAYJsA) Yy OOyYaromuxcs
dopMupyrOTCA  CIEAyIOUIMEe KOMIETEHUUH W JOJDKHBI OBITh JOCTUTHYTHI
CIIEyIOIKe pe3ybTaThl OOyUeHUsl Kak 3Tal (OPMHUPOBAHUS COOTBETCTBYIOLIUX
KOMIICTCHIIN:

Ko u HauMeHOBaHue KOMIIETEHIIUI Nupukatopsl 10cTHKEHHSA
KOMIIeTeHIIUH
OIlK-1 YMEHUE UCI0JIB30BAaTh OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX AMCIUILIMH B
npodeccCHoOHATEHOM JIeATEIIEHOCTH,
MPUMEHSTh METOIbI MATEMATHYECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TEOPETHYECKOTO
Y SKCIIEPHUMEHTAJILHOTO UCCIICIOBAHHUS

2. MecTo IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/;ibHOM MPOTrPaMMBbI.

Jucunmumnaa «®dusuka» otHocutcss K 0azoBomy 1ukiny (bl) ocHoBHOM
oOpa3zoBarenbHOI mporpamMmsl (OIT).

«Duznka» B3aMMOCBSA3aHA JIOTMUECKH W COACPKATEIHHO-METOJIUYECKU CO
cnenytommmu qucurnaamu Ol

Mooyna «Mamemamuyeckue u ecmecmeeHHO-HAYYHbIE OUCYUNTUHBLY !

- JIuneitnas anredpa;
- MaTteMaTH4eCcKUU aHaJIn3.
3. CTpykTypa u coep:kaHue TUCUUIINHBI.

Crpyktypa U coaepkaHue IUCHUILUIMHBI «DUBUKA» HO Ccpokam u 8uoam
paboOThI OTPAKEHBI B MPUJIOKEHUH A.



3.1. Buabl yueOHO# padoThI M TPYA0EMKOCTh

OO61mast Tpy10€MKOCTb JUCHHUILIMHBI COCTABISET 6 3a4ETHBIX €AMHMIIBL, T.€.
216 akamemmueckux dYacoB (m3 Hux 108 dwacoB — camoctosiTenbHas pabora
CTYJICHTOB).
Ha nmepBom Kypce BO BTOPOM CEMECTpE BbIIETAETCS 3 3a4eTHBIE eAUHUIBL, T.¢. 108
aKaJeMHUECKHUX 4acoB (U3 HUX 54 daca — caMOCTOsATeNbHAs paboTa CTY/I€HTOB).
Ha nepBoM Kypce B TpeTbeM ceMecTpe BhIAEISIETCs 3 3a4€THbIE €AMHUIIBL, T.€. 108
aKaJeMUYECKHUX 4acoB (M3 HUX 54 yaca — caMOCTOsITENIbHAS paboTa CTYICHTOB).

3.2. TemaTuyeckni MJIaH U3yYeHUS JUCUUIINHbBI
Pacnipenienenrie ayTuTOPHBIX 4YacoB IO BUJAM 3aHSATUH MPOU3BOAUTCS

CJIETYIONITUM 00pa3oM.
Bropoii cemecTp: nekuuu — 2 yac B Henenmo (18 yacos), mabopaTopHbie pabOThI —
2 yac B Henento (18 yacoB), ceMUHAPHI M MPAKTUYECKUE 3aHATHUS — 2 yaca B HEJEIIO
(18 gacoB), hbopma KOHTPOJIA — 3a4ET.
Tpernii cemecTp: nexuuu — 2 yaca B Henento (18 yacos), 1abopatopHbie pabOThI —
2 yac B Hezento (18 yacoB), ceMuHaphl U MPAKTUUYECKUE 3aHATUS — 2 Yaca B HEJIEIIO
(18 gacoB), hopma KOHTPOJIS — IK3AMEH.

CTpykTypa W cojaepKaHUE NUCHUIUIMHBI «DH3MKa» O CpOKaM W BUIAM
paboOThI OTpaKEHBI B IPUIIOKEHUH A.

3.3. Conep:xanme TMCHUIIAHBI

BTtopoii cemecTp

MexaHnuka

[Ipenmer Mexanuku, €€ paszpenbl. Cucrema orcuéra. MarepuanbHas TOUYKA.
Tpaekropus, ImyTh, IepeMelIeHUE. BEKTOpbI CKOPOCTH M YCKOPEHHS.
TaHreHMaibHasi 1 HOPMaJIbHAsl COCTABIIAIONIAS YCKOpEHUsl. AOCOTIOTHO TBEPIOE
TEJI0. YTJI0Bast CKOPOCTh U YTIIOBOE YCKOPEHHUE, UX CBA3b C TMHEMHON CKOPOCTBHIO U
YCKOpEHUEM. 3aKOH MHeplnu. MlHepianbHble CUCTEMBI OTCUETA. Macca, MITYJIbC,
cuna. Bropoi 3akoH HprooroHa. YpaBHEHHE NBWKEHUS MaTEpPUAIIBHOM TOYKH.
Tpetuii 3akoH HptoTOHA. 3aKOH BCEMUPHOTO TATOTEHUA. | paHULIBI IPUMEHUMOCTH
3akOHOB HproToHa. LIeHTp Macc MEXaHUYECKOW CUCTEMBI, 3aKOH JBH>KEHHUS LIEHTPA
Macc. 3aKOH COXPaHEHHsI UMITYJIbCA U €ro CBSA3b ¢ OJHOPOAHOCTBIO IPOCTPAHCTBA.
JIBxeHue Ten ¢ mepeMeHHon maccoil. Pabota mepemenno# cuibl. Kunetnueckas
sHeprus. [lorenumansHas 3Heprus. KoncepBatusHbie cuibl. [loTeHIIManbHbIE OJIA.
3aKOH COXpAaHEHUS MEXAaHWYECKOM DSHEPrMH U €ro CBfA3b C OJHOPOJHOCTHIO
BpeMeHH. [uccunamnus >Heprun. [IpuMeHeHHE 3aKOHOB COXpPAaHEHUS DHEPIrUU U
VMMITYJIbCa JUISl ONMCAHUS CTOJIKHOBEHMSI YaCTUL M TBEPABIX TENI. YNPYTUd M
Heynpyruu yupap. MomeHT uHepuuu Ttena. MoMeHT cuiibl. MOMEHT HUMITyJbCca
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MaTepUaJIbHONW TOYKH, MOMEHT UMITYJIbCA T€JIa OTHOCUTEIBHO HEIOABUKHOU OCH.
YpaBHeHne MoOMeHTOB. (OCHOBHOE ypaBHEHME JHMHAMHMKU BpPaIlATEIbHOIO
nerkeHns. Teopema lrelinepa. Kunetndeckas sHEprus BpalaroLierocss TBEpAOro
Tena. 3aKOH COXPAaHEHHWs MOMeHTa umnyibca. Cuinbl nHepuuu. [IposBienue cui
WHEPIUU B MPHUPOJAE. OKBUBAJIECHTHOCTb CHJ HMHEPIUU W CHI TATOTEHUS.
["apmonnueckue kojeOaHuss U UX XapakTepucTuku. CBOOOAHBIE 3aTyXaroliue
KoieOaHusi ocuwuIsITOpa. BeiHyXIeHHble konebanus. Pesonanc. CroxxeHue
kosieOanuii. Bekropubie auarpamMMbl. BonHbl. YpaBHeHUE BOJNHBI. YTIPYTUE BOJHBI
B rasax, )KAJIKOCTSIX U TBEPABIX Telax.
MoaexkyasipHas ¢pusuka 4 TepMOAUHAMUKA.

[ToHsATHE O CTATUCTUYECKOM M TEPMOJNHAMHUYECKOM METOJAX UCCIIEIOBAHUM.

Makpockonudeckre napaMerpsl Kak CpelIHHE 3HadeHHUs. TeruioBoe paBHOBECHE.
Mopnene uneanbHOro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-KMHETHYECKON
TEOPUU WUACAIBHOIO ra3a. YpaBHEHUE COCTOSIHUA HAcaibHOro rasa. llonsarue o
temneparype. UYucno cTeneHed CBOOOJAB MOJIEKYJ. 3aKOH pPaBHOMEPHOIO
pacrnpeneneHnss SHEpruM Mo CTeneHsM cBoOoabl. Pacnpenenenne Makceia.
Pacnipenenenne bonbivana. CpenHee 4nCIO CTOJIKHOBEHUN MoseKkys. CpenHss
JJTMHA CBOOOAHOTO TIpoodera.
[leppoe Hayano TepMOAMHAMHUKH. BHyTpeHHss »dHeprus. TemnoeMKoCTs.
OrpaHM4eHHOCTh  KIIACCMYECKOM TEOpHM TEIUIOEMKOCTH. BrTopoe Hauvaio
tepmoauHaMuku. KpyroBele mnpouecchl (uukibl). TermnoBble JBUratend u
xosoawibHble MammHbl. [ukn KapHo u ero KIIJ[. Obpatumeie u HeoOpaTumble
npoueccsl. [IpuBenenHoe Koim4ecTBO Temia. JHTponus. CTaTUCTUYECKUH CMBICI
SHTPOIIUHU.

Tperuii cemecTp

DJIeKTPOCTATHKA

DJIEKTPUYECKUM 3aps] KaK MCTOYHUK 3IIEKTPOCTATUUYECKOIO MOJsA. 3aKOH
Kynona. Ilpunuunsl 0au3koAeiicTBus U ganbHoAecTBus. [loHstue pusznueckoro
nosisa. Hanpsok€HHOCTh Kak CHIIOBasg XapaKTEPHUCTHMKA BJIEKTPUYECKOTO MOJIS.
[TpuHIMIT CYyNIEPHO3UIIMY STEKTPUUECKUX TOJIEN B MPUMEHEHUH K HANPSIKEHHOCTH.
[Tone punons. CWUIIOBBIE JMHHUM HANPSKEHHOCTH DSJIEKTPOCTATHYECKOTO TOJIA.
[Totox BekTopa HampspkéHHOCTH. Teopema Octporpaackoro-I'aycca (OI') B
Bakyyme. IIpumenenne Teopembl OI' misg  pacuéra  HanpsKEHHOCTU
pacnpenenéHHbIX UCTOYHUKOB.

[ToreHUMANTBHOCTE  ANEKTpoCcTaTUUeCKOro  mojd. [loreHuuman — kak
HSHEPreTUYECKAsT XapaKTEPUCTHKA JJIEKTPOCTATUYECKOro moJid. CBs3b MEXIY
HaNPsHKEHHOCTHIO Y MOTEHUUAIOM. [[pUHIIMIT CYyNepHO3UIINY 3JIEKTPOCTATHYECKUX
noJyie B MpUMeHeHUH K noreHuuany. Hanpsokenue. PaboTa anekTpocTaTuyecKux
CHJI Ha TIepEMEICHUH TIPOOHOTO 3apsiaa. DHEPTUs CUCTEMBI 3apsI0B.

JnanekTpruueckas cpena. [Homapu3zanusi. JnanekTpuueckas
BOCOpUUMUYMUBOCTb. Teopema OI' B gudnekrpuke.  JludjekTpuueckas



MPOHUIIAEMOCTb.  DJIEKTpUYeckoe cmenieHue (uHaykuus). I[IpoBonHuku B
ANEKTPOCTATUYECKOM MOJIE. DIEKTPUUECKAasT EMKOCTh YEIUHEHHOTO IPOBOJIHMKA.
B3anMHasa €MKOCTh IBYyX NPOBOAHUKOB. KOHIEHCATOPBI. DHEPIUs 3JIEKTPUUECKOTO
OJISL.
3aKOHBI MOCTOSIHHOTO TOKA

BexTtop minotHoctu Toka. Cuna toka. 3akon OMa B auddepeHnnanbHon
dopme. YnenpHOEe compoTHBIEHHE cpenbl. 3akoH Oma B HMHTErpalibHON (opme.
ComnpoTtuBiieHHe y4yacTKa 1enu. JnekTpoaswxkyimas cuia (3/C) yuactka. 3akoH
Jxoyns-Jlenna B uHTErpaibHOM U B quddepennnanbion popmax. PazBeTBiéHHBIC
uenu. [Ipasuna Kupxroda.

Marsnerusm

MarauTHOe TOJIE W €ro BO3JACHUCTBHME HA ABWXKYyIIHecsH 3apsanbl. Cuna
Jlopennia. MarnutHas wuHaykuud. Cuna Awmmnepa. MarauTHelii MOMEHT U
BO3J/ICIICTBHE HA HETO MAarHUTHOTO MOJIsA. VICTOYHMKH MarHUTHOTO 1oJisi. 3aKOH bro-
CaBapa-Jlarutaca. Maruuthelil notok. Teopema OI' s marautHOro nojisi. Pabota
cwiIbl AMIiepa. 3aK0H MOJHOTO Toka U (u3ndeckas Teopema CTOkca B BAaKyyMe U B
MarHetuke. Hanpsok€HHOCTh MAarHUTHOTO MMOJiA. MarHuTHas BOCIIPUMMYHUBOCTD U
MarHuTHas MPOHUIIAEMOCTh. JIMHEIHbIE MarHeTUKH (Iua- U mapamMarHeTUKH) U
HEJIMHENHBI MarHeTuku (peppoMarseTuku). HamarnnumBanue peppoMarHeTHKOB:
KpUBasi Ha4yaJbHOW HAMAarHWYE€HHOCTH, IIpEJeNIbHasi W HEINpEAeNbHbIE IETIN
rucTepesuca.

3akon ®apanes u npaBwio Jlenna. CamouHaykuusi. MHIyKTHBHOCTH
MpoBOJHMKA. BuxpeBoe asnekrpuueckoe mone. Ilepexomansie mnpoueccsl B
AIEKTPUYECKON LENMU. DHEPrusi MarHUTHOTO MoJd. [[oTeHmanbHble 1 BUXPEBBIC
BEKTOPHBIEC MOJIA.

["apMoHnYeckue 3MeKTpoMarHuTHeIe kosiebanus. KoiebarenbHblil KOHTYP.
®opmyna Tomcona. BeiHyKeHHBIE 2JIEKTpOMarHuTHbIC KojieOaHus. [lepemeHHbIi
ANEKTPUYECKUN TOK. AKTUBHOE COMPOTUBJIEHUE, UHAYKTUBHOCTh, EMKOCTb B LIEIU
nepeMeHHoro Toka. HMmnenanc. JleHMcTByromue 3HAQYEHHST CHIBI TOKa |
HanpspKeHUs. MOITHOCTD B LIENH IEPEMEHHOTO TOKA.

3.4. TeMaTHKAa CEMUHAPCKUX/TIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHH
Cwm. Ipunoxenus 1, 2.

3.5. TemaTuKa KYpCOBBIX POEKTOB (KYPCOBBIX padoT)

Cwm. Ipunoxenus 1, 2.

4. YueOHO-MeTOAMYECKOE U NH(POPMAIIMOHHOE 00ecIiedeHue
AUCIHUTJIMHBI.



4.1. HopmatuBHbie 10KyMeHTbI 1 'OCTobI
1. denepanbupiii 3akoH oT 29 nekabps 2012 r. Ne 273-®3 «O6
obOpazoBanuu B Poccutickoit denepanumny;

4.2. OcHOBHAs JUTEpPaTypa:
1. T.N. Tpodumona, «Kypc puzukn», 2012.
2. A.I'.YeptoB, A.A.BopobnéB, «3amaunuk no ¢puznke», 2008.
4.3. JlonoJIHUTEeJIbHAA JIUTEpaTypa:
1. H.I1.Kanamnukos, M.A.CMonasipeB «OcHoBbI pusukm» Tom 1, 2003, Db5C
«3pareapcTBO JIaHBY
2. H.K.T'acuuxos, C.B. Konsuios, M.B. Kopstuko, C.H. CoroctoBa «MexaHuka
1. ITpaktukym» 2019, Mocnonurex
3. C.U. Corocroa, M.B. Kopsiuko, C.B. Konsuios, H.K. I'acHukoB «MexaHnuka
2. IIpaktuxym» 2019, Mocnonurex
4. B.B. Huwxeroponos, H.M. Ky3uenosa, JI.B. BonkoBa «2neKkTpoMarueTusm.
Jlabopatopusiii npaktukym. YacTts 1» 2019, MocnonuTex

4.4. JjieKTpOHHBbIE 00pa3oBaTe/bHbIC PECYPChI:

Ne HaunmenoBanue Ccpliaka Ha pecypc HJocrynHocrs
HNudopMannoHHO-CIPABOYHbIE CUCTEMBI

Nudopmannonnsie pecypesr Cetn )

1 http:// www.consultant.ru JocrynHo
KoncynprantlInoc
HudopMannoHHO-TIPaBOBOM MOPTAI .

2 FAPAHT http:// www.garant.ru JocrtynHo
[Mopran dexepanbHBIX TOCYIaPCTBEHHBIX

3 | oOpa3oBaTeNbHBIX CTAaHIAPTOB BBICIIETO http://www.fgosvo.ru. JocrtynHo
o00pa3oBaHUs

JIeKTPOHHO-0UOIHOTEYHbIE CHCTEMbI

4 | DnexTpoHHO-6MbNMMOTeuHas cuctema Jlans | https://e.lanbook.com/ JocrtynHo

«OTKpBITOE 06pa3zoBanmey - miathopma, https://openedu.ru/ HocrtymHo

5 | mpeanararomias OHIANH-KypCOB

Cucrema oHaiiH KypcoB MOCKOBCKOTO https://Ims.mospolytech.ru/loc | JoctymHo
IMonurexa LMS al/crw/category.php?cid=49&c
rws

IIpodeccuonaabHble 6a3bl JaHHBIX

baza naHHBIX Hay4YHOH 3JIEKTPOHHOU http://www.elibrary.ru JocrynHo
7 | 6ubsmoTexn
(eLIBRARY.RU)

4.5. JIMueH3u0OHHOe U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoOe
o0ecreuenue



Ne| HaumeHoBaHHe Pa3zpadorunk I1O JocTrynHocTh Ccblika Ha Equnblii peectp
(npaBoo0JagaTesib) (TM1IeH3HOHHOE, poccuiickux nporpamm ajst 9BM
¢B000IHO u B/ (mpu Hamumm)
pacnpocrpaHsiemMoe)
1 | Astra Linux Common | OO0 «PYCBUTEX- Jlunen3znonHOE https://reestr.digital.gov.ru/reestr/30578
Edition ACTPA» 3/?sphrase_id=954036
2 | MoitO¢uc 000 «HOBBIE Jlunen3znonHOE https://reestr.digital.gov.ru/reestr/30155
OBJIAYHBIE 8/?sphrase_id=943375
TEXHOJIOT U »

4.6. CoBpemMeHHbIe NIPO(ecCHOHATbHBIE 0a3bI JAHHBIX U HHPOPMALMOHHO
CIIPABOYHbIE CHCTEMbI

Ba3za qaHHBIX HAyYHOMH SIEKTPOHHON http://lwww.elibrary.ru HocrymHo
1 | Oubmmorexu
(eLIBRARY.RU)

[Tonesnple yueOHO-MEeTOIMUECKHE U HH(POPMAITMOHHBIC MaTEPHAIbI IPEICTABICHBI
Ha Caulre:
https://Ims.mospolytech.ru/local/crw/category.php?cid=49&crws

1. T.A.Tpodumosa, «Kypc dusukm», 2012.
2. A.I'.'YeptoB, A.A.BopobnéB, «3amaunuk mo ¢puznke», 2008.

5. MarepuajibHO-TEXHUYECKOe o0ecneYeHue 1 CIUIIUHbI.

e Crnenmanu3upoBaHHas yuyeOHasi jabopatopus kadenpsl «Dusuka» IO
mexanuke: Aya. 11K 332, ocHamieHHasi, B TOM 4HCIE, UCTOJb3YEMBIMU B JAHHOU
paboueil mnporpamme JabOpaTOpHbIMU ycTaHOBKaMu: «M3MepeHue 0a30BbIX
BEJIMYUHY, «3yuenue 0aTMCTUYECKOTO MasiTHUKa, «3yuenue
MaTE€MaTHYECKOT0 MasTHUKa», «OnpeneieHue MOMEHTa UHEPITUN.

e Cnenuanu3upoBaHHas yueOHasi jaboparopusi kadenpbl «DPuszuka» Mo
anekTpomarnetusmy: aya. IIK 331, ocHaiieHHas, B TOM 4YHUCJE, UCIIOJIb3yEMbIMU B
JAaHHOM paboueit mporpaMmMe J1abopaTopHBIMU ycTaHOBKaMU: «3yueHne MoCTOBOM
cxembl», «lM3MepeHne COCTaBISAIONIMX MArHUTHOIO TOS 3€MJIM  METOJIOM
HAJIOKEHHS BHEIIHETO MOJIs», «VI3MepeHne Cuiibl, JEUCTBYIOIIECH Ha MPOBOJHUK C
TOKOM MAarHMTHOM mnoJie», «M3ydeHue noBeaeHUus paMKU C TOKOM B MarHUTHOM
TIOJIEY.

6. MeToanueckue peKOMeH AU
6.1. Meroguueckue peKOMEHAAUM /IS NIPENnoaaBaresisi 0 OPraHu3anumn
00y4eHuUs

CamocTosiTenbHas padoTa sIBJASETCS] OJTHUM M3 BUJIOB YUeOHBIX 3aHATH. [[enn
CaMOCTOSITEIbHOM PabOThl — MPAKTUYECKOE YCBOCHHE CTYyJEHTaMH BOIIPOCOB


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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METPOJIOTUH, CTAHJAPTU3AUUU U CepTU(UKAIIMU, PACCMATPUBAEMBIX B IPOIIECCE
U3Y4YEeHUS AUCIUTUIHHBI.

AynutopHas caMoOCTOsITeNIbHas paboTa MO JAMCLUUILUIMHE BBIIOJHAETCS Ha
YU4EOHBIX 3aHATUAX IOJI HEMOCPEACTBEHHBIM PYKOBOACTBOM IPENOJABATENS U 10
€r0 3aJaHHIO.

BueaynutopHas camocTosiTenbHas pa0oTa BBIMOJIHAETCS CTYACHTOM IIO
3aJJaHUIO IIPENOAABaTeNs, HO 0€3 ero HeMOCPEACTBEHHOIO y4acTHsl.

3agaum caMoCTOATEIbHON PadOThHI CTyIeHTA:

- Pa3BUTHE HABBIKOB CAMOCTOSTEIbHON y4eOHOM padoOTHhI;

- OCBOEHUE COJIep KaHUs NUCLUIUINHEI;

- yriay0ieHne coiep >KaHus U OCO3HaHNUE OCHOBHBIX MOHATUMN AUCLUIIINHBIL;

- HCIIOJIb30BAHHME MaTepuana, COOpaHHOTO U IOJYYEHHOr0 B XOJ€
CaMOCTOSATEIIBHBIX 3aHATUI TUIS 3¢ deKTUBHOMN NOATOTOBKHU K
U pepeHInPOBAHHOMY 3a4€Ty U IK3aMEHY.

Bujabl BHeayIUTOPHOMH CaMOCTOATEIbHON PadoThI:

- CAaMOCTOSITEIbHOE U3YYEHUE OTNIETbHBIX TEM JUCIUIUIMHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHM;

- [IOATOTOBKA K JJAOOPAaTOpHBIM padoTam;

- BBIIIOJIHEHUE JIOMAIIHUX 3a/1aHUM 110 3aKPEIUICHUIO TEM;

-BBIIIOJIHEHUE JIOMAlIHUX 3aJaHAA 110 PEUICHUI0 TUNWYHBIX 337ad |
yIpaXKHEHUU;

- Hay4HO-HCCIIEI0BaTENbCKask paboTa CTyIEHTOB;

- y4acTHe B TEMAaTHYECKUX TUCKYCCHSIX, OJIUMITHA/IAX.

JIns BBIMIOJIHEHHWS JIFOOOTO BHA CAMOCTOSITEIBHOM pPabOThl HEOOXOIUMO
IIPOMTHU CIIEAYIOLIME ITAIIBI:

- OIpeIeNICHUE IEJTN CaMOCTOSATEILHON padoThI;

- KOHKpETHU3allMs M03HaBaTeIbHON 3a]1a4H;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITEJIbHON paboTe;

- BBIOOp aJIeKBaTHOTO CIIOC00a IEHCTBUSI, BEIYIIETO K PEIICHUIO 3a]1a4H;

- IJTAHUPOBAHUE PabOTHI (CAMOCTOSATEIHLHOM UITK C TIOMOIIIBIO TIPETIO1aBaATEIs)
HaJI 3a/1aHUEM;

- OCYIIECTBJICHHE B TPOIECCE BBINIOJHCHUS CaMOCTOSTEIBHOU pPabOThI
CaMOKOHTPOJSL  (IPOMEKYTOYHOTO H KOHEYHOI0) pe3yJbTaTOB pabOThl U
KOPPEKTUPOBKA BBITIOJHEHHUS PaOOTHI.

6.2. Meroguueckne yKasaHus sl 00y4AIOIIUXCH 10 OCBOCHHUIO TUCHMILIIMHBI

Tema 1. «Beenenue. KunemaTtrka nocTynaTeIbHOTO ABUKECHUS.
CTyneHT JO0JDKEH TOATOTOBUTBHCS K YCTHOMY ONPOCY W PEIINTh 3aJayH,
npejjaraéMble Ha CEMHUHAPCKUX 3aHATHUSIX JJISI CAMOCTOSITEJIBHOTO PEIICHUs, a
TaKXe TOATOTOBUTHCS K BBIITOJTHEHUIO JJAOOPATOPHOM pabOTHI.
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Tema 2. «OCHOBHBIC 3aKOHBI JAWHAMHUKH IMOCTYIIATCIbHOI'O ABHUKCHUI).
CTy,Z[CHT AOJDKCH IIOATOTOBHUTLCA K YCTHOMY OIIPOCY HW PCHIMTL 3aAayM,
npeajiaraCMbIC Ha CCMHHAPCKHUX 3dHATHAX O CaMOCTOATCIBHOI'O PCHICHUSA, a
TaKXKC ITIOATOTOBUTLCA K BBIIIOJIHCHHUIO M 3allIUTC na6opaT0pH0ﬁ pa6OTLI.

Tema 3. «Kareropuu v BUIbI CUII B IPUPOIE.
CTyaeHT JOJDKEH TMOArOTOBUTBCA K YCTHOMY OIPOCY M PEHIUTh 3a/auH,
IpeularaéMple Ha CEMHMHAPCKUX 3aHATHAX Ul CAMOCTOATENBHOIO PEIICHUS, a
TaK)Ke MOJTOTOBUTHCS K TECTUPOBAHUIO U K BHITIOJHEHHIO U 3aIlIUTE JIaDOpaTOPHOU
padoTHL.

Tema 4. «Pabota u Heprus. 3aKOH COXPAHEHUS YHEPTUI.
CTyIIeHT 10KEH OArOTOBUTHCS K YCTHOMY OIIPOCY M PEIINUTh 3aJauH,
npejuiaraeéMble Ha CEMUHAPCKUX 3aHATUSAX U CAMOCTOSATEIBHOTO PEIICHUS.

Tema 5. «CTOIKHOBEHHUE YaCTHID).
CTylleHT JO0JDKEH TOATOTOBUTBCS K YCTHOMY OINPOCY W PEUIMTh 3aJ1aud,
npejaraéMble Ha CEMHUHAPCKUX 3aHSATHSAX JUII CAMOCTOSITEJIBHOTO PEIICHUsA, a
TaKXe IMOJTOTOBUTHCA K KOHTPOJBHOM paboTe M K BBHINOJHEHUIO W 3allUTe
1abopaTopHOIl pabOTHI.

Tema 6. «KnHemaTuka BpamaTeabHOTO JBUKECHUS.
CTyeHT JOJDKEH TMOArOTOBUTHCA K YCTHOMY ONPOCY M PEIIMTh 3a/layw,
npeajiaraéMbple Ha CEMHHAPCKUX 3aHATUSAX JJI CAMOCTOSITENBHOTO PpELIEHUs, a
TaKXe MOJATOTOBUTHCS K BBHIMOJHEHUIO U 3aIIUTE TA0OPATOPHOI pabOTHI.

Tema 7. «/IlnHaMuka BpamaTeaIbHOTO JBHKCHUS.
CTyleHT JO0JDKEH NOATOTOBUTHBCS K YCTHOMY OINPOCY W PELIATh 33]1a4H,
MpeiaracMble Ha CEMHUHAPCKUX 3aHATUSAX JUISI CAMOCTOSITEIIBHOTO PEIICHUS, a
TaKXe TIMOJTOTOBUTHCA K KOHTPOJBHOM paboTe M K BBHINOJHCHUIO W 3alUTE
1abopaTopHOIl paboOTHI.

Tema 8. «I"'apmoHMUecKue KOIeOAHUS.
CTyneHT MOJKEeH MOJrOTOBUTHCS K YCTHOMY OINPOCY M PELIUTh 33]a4H,
IpeylaraéMble Ha CEMUHAPCKUX 3aHATHUAX U1l CAMOCTOSITEIIBHOTO PELLICHMUS.
[ToAroTOBUTHCS K KOHTPOJILHOM pabOTE M K BHITIOJHEHUIO U 3aIllUTe JabopaTOpHOit
paboTHI.

Tema 9. «3aryxaroiiye 1 BRIHYXKJICHHbIEC KOJICOAHUS.
CTyaeHT JOJDKEH TMOATOTOBUTHCS K YCTHOMY OINPOCY H PEIIMTh 3a/1ayw,
npeayiaracMble Ha CEMHHAPCKUX 3aHATUSAX IS CAMOCTOSITEIBHOTO PEIICHUs, a
TaKXe MOJATOTOBUTHCS K BBHIOJTHEHUIO U 3aIlIUTE JTA0OpATOPHOM pabOTHI.

Tema 10. «DnekTprUeCcKOe MoJie B BAKYyME».

CTyaeHT AOMKEH MOATOTOBUTHCS K YCTHOMY ONPOCY W PEIINTh 3aJlayH,
npeayiaraéMble Ha CEMHUHAPCKUX 3aHATHSIX JUISI CAMOCTOSITEIBHOTO peIIeHUS.
[ToATOTOBUTHCS K BBITIOJIHEHUIO JIAOOPATOPHOU PabOTHI.

Tema 11. «IloTeHnMaN 3IEKTPOCTATUUECKOTO TTOJISI.
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CTymeHT JOJKeH TOJITOTOBUTBCS K YCTHOMY OINpPOCY W PEIIMTh 3a]aud,
npejiaraeMble Ha CEMUHAPCKHX 3aHATHUSAX JJISI CAaMOCTOSITEILHOTO PEIICHUS, a
TaK)Ke TIOJITOTOBUTHCS K TECTUPOBAHUIO 1 K BBITIOJHEHHIO U 3aIUTE JJA00paTOPHOM
paboThI.

Tema 12. «/IudnexTpuKku 1 TPOBOIHUKHU B DJIEKTPUYECKOM I10JIEN.
CTyaeHT JOJDKEH TMOArOTOBUTBCA K YCTHOMY ONPOCY M PEIIMTh 3a/ayd,
IpeularaéMple Ha CEMHMHAPCKUX 3aHATHAX Ul CAMOCTOATENBHOIO PEIICHUS, a
TAaK)K€ TOJITOTOBUTHCS K KOHTPOJBHON pabOTe€ M K BBINOJHEHUIO W 3allUTE
1abopaTopHO# pabOTHI.

Tema 13. «3aKOHBI MOCTOSHHOT'O TOKa.
CTyleHT JO0JDKEH TOATOTOBUTBCS K YCTHOMY OINPOCY W PEUIATh 3aJ]1auH,
npejuiaraeMble Ha CEMHHAPCKUX 3aHATHUSX U CAMOCTOSTEIBHOTO pEIICHUs, a
TaKXe TOJATOTOBUTHCS K BBITIOJIHEHUIO U 3aIlIUTE JJA00paTOPHOI pabOTHI.

Tema 14. «MarauTHOE 10JIE B BAKyyMeE».
CTyleHT JOJDKEH NOJIrOTOBUTBCS K YCTHOMY OIPOCY UM pPEIIMTh 3aJ]aud,
npejjaraéMbple Ha CEMMHApPCKUX 3aHATUAX JJIS CAMOCTOSTEIBHOTO pEILEHUsI.
[1oArOoTOBUTHCS K BBIIOJIHEHUIO JIAOOPATOPHOU PabOTHI.

Tema 15. «CunoBoe aelicTBE MAarHUTHOT'O ITOJIS.
CTyneHT JO0JDKeH TOATOTOBUTHCS K YCTHOMY OINPOCY U PEHIUTh 3ajJlauu,
npejyiaraéMble Ha CEMHHAPCKUX 3aHSATUSX U1 CAMOCTOSITEIBHOTO pPEIICHUs, a
TaKXe MOATOTOBUTHCS K TECTUPOBAHUIO U K BBITIOJIHEHUIO U 3aIIUTE J1a00paTOPHOM
paboTHI.

Tema 16. «K MarHuTHOE MOJIE B BEIIECTBEY.
CTyneHT JOJDKEH TOATOTOBUTHCA K YCTHOMY OINpPOCY H PEIINTh 3a/layw,
nmpeajiaraéMble Ha CEMHUHAPCKUX 3aHATUSIX JUISI CAMOCTOSITEIBHOTO pEIICHUS.
[ToArOTOBUTHCS K BBITIOJIHEHUIO JIAOOPATOPHOU PabOTHI.

Tema 17. «OneKkTpoMarHuTHAsE UHIYKIUSD.
CTylleHT JO0JDKEH TOATOTOBUTBCS K YCTHOMY OINPOCY W PEUIMTh 3aJ]layuu,
npejjaraéMble Ha CEMHUHAPCKUX 3aHATHUSAX JUISI CAMOCTOSITEJIBHOTO PEIICHUs, a
TaKKe TMOJTOTOBUThCA K KOHTPOJIbHOM paboTe M K BBHIMOJHEHUIO W 3allUTe
nabopaTopHOi pabOTHI.

Tema 18. «DNEKTPOMArHUTHOE MOJIEY.
CTyneHT JOJDKEH MOJATOTOBUTHCS K YCTHOMY OINPOCY UM PEIIUTh 3aa4H,

npeaiaracMbie Ha CEMHHAPCKHUX 3aHATHAX JIJIST CAMOCTOSTEIILHOTO PEIICHHUS.
[ToaroTOBHUTHCS K BBIMIOJHEHHIO JJA00paTOPHOM pabOTHI.

7. ®OHJ OLIEHOYHBIX CPEACTB

7.1. MeTOoaAbI KOHTPOJISI U OLICHUBAHUA Pe3yJIbTATOB 00y4YeHHUs.
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Meronuka mnpenofaBaHus AUCHUIUIMHBL «DuU3UKa» MpeaycMaTpUBaeT
UCIIOJIb30BAHUE PA3JIMYHBIX (OPM MPOBENCHUS TPYIIOBBIX M HWHIWBUYAIbHBIX
ayJUTOPHBIX 3aHATHUI B COYETAaHWHW C BHEAYAUTOPHON pPabOTONl C LEIbIo
dbopMUpOBaHUA U Pa3BUTHUS MPOPECCHOHATBHBIX HABBIKOB CTYICHTOB.

1) UznoxkeHue JIGKUIMOHHOTO  MaTepualia 10  psAay  pas3iciioB
compoBokaaercs npeseHtanusmMu Microsoft Office Power Point, Bxirouarormmu
UCITI0JIb30BAHUE TEKCTOB, (DOTOCHUMKOB, PUCYHKOB, CXEM, MOJIeTICH, BUPTYaIbHBIX
HKCIIEPUMEHTOB.

2) B xone nekuui MpOBOIATCS JIE€MOHCTPAIIMOHHBIE SKCIEPUMEHTHI C
UCITI0JIb30BAaHUEM HKCIIEPUMEHTATILHOM 0a3bl Kadeapsl.

3) CryneHTsl BBINOJHAIOT J1a0OpaTOpHBIE PpabOThl  (HU3HUECKOTO
OpakTHKymMa B JabopaTtopusx kadeapbl «Dusuka». YdeOHble MaTepuambl s
CaMOCTOSITENTLHOW pabOTHI MO MOJATOTOBKE K JOMYCKY M K 3allUTe JTaOOpaTOpHBIX
paboT CTYAEHTHI MOTYT MOJy4YaTh IUCTAHIIMOHHO C caiiTa Kadeapsl.

4) IlpoBepka pe3yiabTaTOB BHEAYyIUTOPHOM  pabOTBl  CTYJEHTOB
OCYILIECTBIISIETCS C MOMOILBIO NTPOBEIEHUSI KOHTPOJIBHBIX PaboT, OIpoca, 3aIUThI
71a00paTOPHBIX PadOT, a TaKXKe MpUEMa SK3aMEHOB.

[Ipn mpoBeneHUM 3aHATHM IO JUCHUIUIMHE npuMensercs cuctema C/O -
Ims.mospolytech.ru. Ha minardopme C/1O no aucuumianHe MOTyT OBITh pa3MeIeHbI
yueOHbIe, METOAMYECKHEe M WHBIE MaTepuajbl, CIOCOOCTBYIOIINE OCBOCHUIO
JTUCIUTUIMHBI CTYI€HTaMH.

[Tpu npoBeieHN 3aHITHI TaKKe MOTYT ObITh peaIn30BaHbl TaKue (POPMBI
kak BeOuHapsl (Ha atrpopme ZOOM, Webinar, Webex), onnaitn TecCTUpoBaHue,
IPOMEXKYTOUHAsl aTTeCTalUs C IPUMEHEHUEM 3JIEKTPOHHBIX CPEJCTB.

ITposepka pe3yJIbTaTOB BHEAYAUTOPHOMU paboThI CTYJEHTOB
OCYIIIECTBISIETCS C MOMOIIBIO MPOBEIECHUSI TECTOB, KOHTPOJIBHBIX PabOT, 3alUThI
7a00paToOpHBIX pabOT MyTeM NMPUMEHEHHUS, B TOM YHUCIE SJIEKTPOHHOWU CHUCTEMBI
LMS.

JUis  BcexX BHJAOB 3aHATHA TNPUMEHSIOTCA  CIEAyIOUIMe  IU(pPOBbIE
uHcTpyMeHThl: Webinar, LMS; mudpossie Texnonoruu IOT (31eKTpOHHBIE TOCKH U
UHTEPAaKTUBHbBIE IPOEKTOPHI).

7.1.1. OneHo4YHBbIE CPEACTBA /ISl TEKYLIEr0 KOHTPOJISI YCIIeBA€MOCTH,
NMPOMEKYTOUYHOM ATTeCTALMH MO UTOTaM OCBOEHUS JUCUUIJIMHBI M y4e0HO-
MeTOoAuYecKoe o0ecredyeHue CaMOCTOATEIbHOM PadoThl CTYJAE€HTOB.
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B mpouecce oOydeHHs] HCMONB3YIOTCS CIEAYIONIME OILEHOYHBIE (DOPMBI
CaMOCTOATENLHON pabOThl CTYJIEHTOB, OLEHOYHbBIE CPEACTBA TEKYLIErO0 KOHTPOJIS
YCIEBAEMOCTHU U MPOMEKYTOUHBIX aTTECTALINI:

Bo BTOpOM cemecTpe

— BBINOJIHEHHE U 3aIUTa YETHIPEX TA0OPATOPHBIX PA0OT MO MEXAHUKE;

— OJIaHKOBOE U /WJIM KOMITBIOTEPHOE TECTUPOBAHME;

—dK3aMeH 1o pasnenam  «Mexanukay U «MonekynapHas — (u3uka U
TEPMOJIMHAMUKAY.

B TpeTrhemM cemecTpe

— BBITMIOJIHEHHE U 3alIUTa Ja00PaTOPHOI pabOTHI MO SIEKTPOMArHETU3MY;
— OJIAaHKOBOE U /MJIM KOMITBIOTEPHOE TECTUPOBAHME;
— HK3aMEH M0 pazjenaM «INEKTPOMarHeTu3m».

O6pa31151 3a,HaHHﬁ A IMIPOBCACHUA TCKYHICTO KOHTPOJIA! KOHTPOJIBHBIX pa60T,
BOIIPOCOB AJIA YCTHOI'O OIIpOCa, BOIIPOCOB AJIA 3K3aMCHOB, d TAKIKC OnIeTOB JJIA
9K3aMCHOB IMPHUBCACHLI B ITPHJIOKCHUU 2.

7.1.2. @®oH OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUA NPOMEKYTOYHOM
arrecTanuy 00y4aromuXcs M0 JMCHUIIMHE (MOIYJII0).

IlepeyeHb KOMIIETEHIUI € YKAa3aHUEM 3TANOB MX ()OPMUPOBAHUA B IpoLecce
0CBOEHHS 00pPa30BaTeIbHOI MPOrpaMMBbl.
B pesynpTare OCBOCHUS AUCHUILIUHBI (MOAyJis) (GOPMUPYIOTCS CIEAYIOIIUE

KOMIIETECHIINN:
Kon B pesyabTare ocBoeHus1 00pa3oBaTebHOM POrpaMMbl 00y4aroluiics
KOMIIeTCHIIUH J0JI2KeH 00/1a1aTh
OIIK-1 CIIOCOOHOCTBIO TMPUMEHSTh €CTECTBEHHOHAyYHble M OOLIEMH)KEHEPHbIE
3HaHMS,  METOJbl MAaTEMAaTHMYECKOTO aHajiu3a M MOJEIMpPOBaHUS B
PO EeCCHOHAILHON JESITENIHbHOCTH.

B nporiecce ocBoeHust 00pa3oBaTeIbHON MIPOrpaMMbl JaHHBIE KOMIICTEHIIUH, B TOM
YUCJI€ WX OTNENbHbIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TOITAIMHO B XOJI€ OCBOCHUS
OOyYaromMUMHUCs JUCHUIUIMH (MOJyJIeH), MPaKTUK B COOTBETCTBUM C YYEOHBIM
MJIAHOM U KaJICHAApHBIM rpadukoM yueOHOro mpoliecca.

7.1.3 Onucanue nokasaresjaed 1 KpUTEPUeB OLCHUBAHUS KOMIICTCHIIMH,
(popMupyeMBbIX 110 UTOraM OCBOCHUS AUCHUILIUHBI (MO1YJIsI), OMUCAHUE LKA
OLICHUBAHMS
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[Toka3arenem OLICHUBAHUA KOMHCTCHHI/Iﬁ Ha Ppas3JIMYHbBIX 3JTallaX HX

(bopMUPOBaHUS SIBIAETCS JOCTHKEHIE 00YUYaIONTUMUCS TUIAHUPYEMBIX PE3yIbTATOB

OOy4YeHHSI IO JUCITUTUTHHE (MOIYJIIO).

IToka3arteab

Kpurepum onneHuBaHus

2

| 3

| 4

5

OIIK-1 cnmocoOHOCTH NPUMEHSTh €CTeCTBEHHOHAYYHbIE M 00IIleMHKeHEPHbIe 3HAHMS,
MeTO/bl MATEMAaTHYECKOI0 aHAJIM3a U MOJeJTUPOBAHHS B IPOdecCHOHAIBbHOMI

AeSTeJbHOCTH.
3HATH: OOyuaromuiics OO0yyaromuiics OO0yyaromuiics OO0yuarommuiics
OCHOBHBIC 3aKOHBI | IEMOHCTPUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
Y TIOHSITUS (QU3HUKH | MTOTHOE HETIOJIHOE YaCTUYHOE MOJTHOE
OCHOBHBIC OTCYTCTBHE WU COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
dm3ngeckue HEJIOCTaTOYHOE CIIE/TYIOIIHX CIIE/TyIOIIHX CIIE Ty IOIINX
METO/IBI COOTBETCTBHE 3HAHMI: OCHOBHBIX | 3HaHHWH: OCHOBHBIX | 3HAHWIl: OCHOBHBIX
UCCIIeTOBAHUS CIIEAYIOIINX 3aKOHOB U ITOHATUH | 3aKOHOB U 3aKOHOB U
3HAHUN: OCHOBHBIX | (PM3UKH, OCHOBHBIX | MOHATHN (DU3UKH | TOHATHHA (PH3HKU
3aKOHOB U bm3nIecKux OCHOBHBIX OCHOBHBIX
MOHATHHA QU3UKK | METOJIOB ¢duznuecKux (buznueckux
OCHOBHBIX UCCIICTOBAHUSI. METO/IOB METOJIOB
bm3nIecKux Jomyckarorcst UCCIIEZIOBAHUS, HO | MCCIICIOBAHUS,
METOOB 3HAYUTENLHBIC JIOITyCKaI0TCS CBOOOHO
HCCIIeI0BaHUS omnoKH, HE3HAYUTEIbHBIC | OIECpUPYET
MIPOSIBISETCS OIINOKH, MIPUOOPETEHHBIMU
HEJOCTATOYHOCTh | HETOYHOCTH, 3HAHUSAMH.
3HAHWH, 110 Py 3aTpyIHEHHS TIPU
HoKa3zaTeeH, AQHAJTUTHYECKUX
oOyJatomuiics oTeparmsx.
WCTIBITHIBAET
3HAYUTENLHBIC
3aTpyJHEHUS IPU
OIIePUPOBAHUN
3HAHWSMH U NIPU
UX TepeHoce Ha
HOBBIC CUTYallUH.
yMeThb: OOyuaromuiics He | OOyJaroImuics OO0yyaromuics OO0yuaromuiics
NPUMEHSATh yMeeT WX B JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET
3HaHMA 10 (PU3UKE | HEAOCTATOYHOM HETIOJIHOE YaCTHYHOE HIOJTHOE
K PEIICHUIO CTEIICHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MPaKTUIECKUX MPUMEHSTh CIIEYIOIINX CIIEYIOIINX CIICAYIOIINX
3azady, 3HaHU 10 QU3NKE | YMEHUH: YMEHUI: YMEHUM:
UCIIOJIB30BaTh K PEIICHHIO NPUMEHSTH 3HAHUS | IPUMEHSTh HPUMEHSTh
MaTeMaTHYEeCKUl MPAKTUYECKUX o usuke K 3HaHUSA 10 (U3KMKE | 3HAHUSA 1O (PU3MKE
anmapar npu 3ajad, peLIeHHIO K PELICHUI0 K PEUIeHUI0
BBIBOJIC UCIIONIb30BaTh HPaKTHIECKUX HPaKTHIECKUX HPaKTHIECKUX
bu3ngecKux MaTeMaTHYeCKHid | 3a71ad, 3ajad, 3ajad,
3aKOHOB, anmapar npu WCTIOJIb30BaTh WCTIOJIb30BaTh UCIIOJIb30BaTh
TUTaHUPOBATH U BBIBOJIC MaTeMaTHYeCKUH MaTeMaTHYECKHH | MaTeMaTHYeCKHUil
BBITIOJTHSTh ¢buznveckux anmapar npu amnmapar npu anmapar npu
yuebHOoe 3aKOHOB, BBIBOJIC BBIBOJIC BBIBOJIC
9KCIIEPUMEHTANIbH | TJIAaHUPOBATh U ¢buzngecKux ¢buznuecKux ¢duznueckux
oeu BBITTOJIHSATh 3aKOHOB, 3aKOHOB, 3aKOHOB,
TEOpPETUIECKOe yaebHoe TUTAHUPOBATH U TUTAHUPOBATH U TUTAHUPOBATH U
ucclieIOBaHNE SKCHEPUMEHTAIbH | BBIIOIHATH BBITIOJIHSATh BBITIOJIHSATh
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¢duzngecKux oe yuebHoe yuebHoe yuebHOe
SABJICHUIN TEOPETUYECKOE OKCIIEPUMEHTAJILHO | OKCTIEPUMEHTAJbH | SKCIEPUMEHTAIBH
HCCIIEI0OBAHNE € M TEOpEeTUYECKoe | 0e U oeu
¢duznveckux HCCIIeIOBaHNE TEOpPETUYECKOe TEOPETUYECKOE
SIBJICHUI ¢buzngecKkux HCCIIeI0OBaHNE UCCIIeI0OBaHUE
SIBJICHH. (hH3uIeCcKuX (hU3UIECKUX
Homnyckarorcst SIBJICHUM. YMEHUS | SIBICHHI.
3HAYUTENLHBIE OCBOEHBI, HO CBobonHO
OImMOKH, JIOITyCKArOTCS OTepHupyeT
TIPOSIBIISIETCS HE3HAUUTEIbHBIC | MPHOOPETEHHBIMU
HEIOCTATOYHOCTh | OIIMOKH, YMEHHSMH,
YMEHUH, 10 psay HETOYHOCTH, NPUMEHSIET UX B
nokasareJen, 3aTPyIHEHHS TIPU | CUTYaIHAX
oOyyaromuiics AHATUTHYECKUX HIOBBIIICHHOM
UCIIBITHIBACT orepauusx, CIIO’KHOCTH.
3HAYHUTEIbHBIC nepeHoce yMeHUi
3aTpy/JHEHUS IPU | HA HOBBIE,
OIeprupoOBaHNN HECTaHAAPTHBIC
YMCHUSIMU TIPU X | CHTYAIIWH.
nepeHoce Ha
HOBBIC CUTYyallWuH.
BJIAJIETh: OOyuaromuiics He | OOydJaroImuics OO0yyaromuics OOyuaromuiics B
cUcTeMOM BJIaJICCT WIN B BJIaJICCT CUCTEMON | YaCTHUYHO BIAJICET | MOJIHOM O0BbeMe
TEOPETHYECKUX HEJOCTATOYHOU TEOPETHYECKUX CHUCTEMOU BJIAJCET CUCTEMOU
3HAHWUM 110 CTEIICHU BIAACECT 3HAHW 10 PU3UKE, | TEOPETHUECKUX TEOPETUYECKUX
¢u3suke, CHUCTEMOM METOJI0JIOTHEN U 3HAHUU 1O 3HaHUU 110
METOJIONIOTHEH U TEOPETUIECKHAX MeTOoJIaMHU ¢usmke, (huzmke,
METOJaMH 3HAHUH T10 (u3nIecKoro METOJI0JIOTHEN 1 METO0JIOTHEN U
(usngecKoro (u3suke, IKCIIEPUMEHTA, METOAaMH METOIaMHU
IKCTICPUMEHTA, METOIOJIOTHEH U HaBBIKAMU (du3ugecKoro (usnveckoro
HaBBIKAMU METOaMHU peleHus JKCTICPHUMEHTA, JKCTIEPUMEHTA,
peUICHUA (1)I/I3I/I‘ICCKOFO KOHKPCTHBIX 3a1a4 HaBbIKaMH HaBbIKaMH
KOHKPETHBIX 3a/1a4 | SKCIICPUMEHTA, W3 pa3HbIX pelieHus peleHust
U3 Pa3HBIX HaBBIKAMHU obnactei GU3NKK | KOHKPETHBIX 33714 | KOHKPETHBIX 3a/1a4
obmacteil QU3UKU | perieHus Ha YpOBHE, U3 pa3HBIX U3 pa3HBIX
Ha YpOBHE, KOHKPETHBIX 33J1a4 | COOTBETCTBYIOIEM | obnacteil pu3nku | oOnacteid GU3MKU
COOTBETCTBYIOIIE | M3 Pa3HbBIX TpeOOBaHUSIM Ha YPOBHE, Ha YPOBHE,
M TpeOOBaHUAM oOsacteli ¢pusnku | oOmenpodeccuoHa | COOTBETCTBYIONIE | COOTBETCTBYIOIIE
o0menpodeccuod | Ha ypOBHE, JILHOU TIOJITOTOBKH | M TpeOOBaHUSM M TpeOOBaHUAM
aNbHOU COOTBETCTBYIOIlE | OakamaBpa Mo obmenpodeccron | obmenpodeccnoH
MOJITOTOBKH M TpeOOBaHUAM HaTpaBJICHHUIO B ANBHOM AITbHOU
OaxaJiaBpa 1o oOmienpodeccuor | HEMoJaHOM 00beMe, | MOJATOTOBKHU MOJITOTOBKHU
HaMpPaBJICHHIO TbHOU JIOTTYCKAIOTCS OakasaBpa 1o OakanaBpa 1o
MOJITOTOBKU 3HAYUTEIBHBIC HaTpaBJICHUIO, HaIpaBJICHHIO,
OakanaBpa 1o omuoKH, HaBBIKA OCBOCHBI, | CBOOOJIHO
HaIrpaBJICHUIO IMPOABIIACTCA HO J0IIYyCKaroTCA IMPUMCHSCT
HEJIOCTATOYHOCTh | HE3HAYUTEIbHBIC | MOJNYyYCHHBIC
BJIaACHUA OHII/I6KI/I, HaBbIKH B
HaBbIKaMH 110 pAOY HCTOYHOCTH, CUTyalusax
noKasareJeH, 3aTPYAHEHHMS TIPH | TTOBBIIICHHON
OOyuarommuiics AHATUTHYECKUX CJIO’KHOCTH.
HUCIIBITHIBACT onepanusix,
3HAYUTEIIbHBIE IIEPEHOCE YMEHUI
3aTpyJHEHHS P | Ha HOBBIE,
IMPUMCHCHUU HECTaHIAPTHBIC

CUTyal1H.
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HaBBIKOB B HOBBIX
CUTyalusx.

7.2 IlIkajgbl OUEHUBAHUA Pe3yJIbTATOB IPOMEKYTOYHON aTTeCTAUMU U HMX
onmHucaHue:

Dopma npomedscymouHol ammecmayuu: 3a4em.

[IpomexxyTouHast aTTecTanus ooy4aromuxcs B popMe 3a4€Ta MpOBOUTCS O
pe3yibTaTaM BBIMIOJHEHUS BCEX BHUJIOB Y4e€OHOW paboOThI, MPEeTyCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JaHHOM TUCHUIUIMHE (MOAYJI0), TIPU 3TOM YUYUTHIBAIOTCS
pe3ynabTaThl TEKYIIETO KOHTPOJISA YCIEBAEMOCTH B TeueHue cemectpa. OleHka
CTETICHU JTOCTM)KCHHS OOyUYaIOIIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOYUCHHS 10
JTUCIUTIINHE (MOYJI0) TIPOBOJUTCS TIPETojaBaTesieM, BEAYIIUM 3aHSITHS TIO0
JUCIUTUIMHE (MOJIYII0) METOJIOM DKCIIEPTHOM o1leHKHU. [1o uToram npomMexxyTouHon
aTTeCTAIMM 10 AUCIUILUIUHE (MOJYJIO) BBICTABIISIETCS OIEHKA «3aYTEHOY» WM «HE
3a4TEHOY.

K npomesxcymounon ammecmayuu OONycKaromcs moabKo CHyOeHmbl,
BbINONIHUBUIUE B8Ce BUObL  YYebOHOU pabomovl, npedycMompenHvle paboueil
npozpammou no oucyuniune « Qusuxkay (YCneuwHo 8bINOIHUGUIUE U 3AUUMUBUIUE
6ce n1abopamopHtvle pabomol)

Mlkana
OLleHMBaHUA

Onucanue

BeinonHeHs! Bee Buibl yueOHOM paboThl, MpeayCMOTPEHHbIE y4EOHBIM IIITAHOM.
CTyneHT JEMOHCTpPUpPYET COOTBETCTBUE 3HAHWN, YMEHUH, HaBBIKOB
NOPUBEJCHHBIM B TaOJHMIax IMoKa3aTejei, onepupyer NpHOOPETCHHBIMU
3ayTeHo 3HAHUSMH, YMEHUSIMH, HaBbIKAMH, IPUMEHSET UX B CUTYallUAX MOBBILIEHHOM
cnoxHocTu. [Ipu 3TOM MOryT OBITH JONYIIEHbl HE3HAYUTEJIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYJHEHUS MIPU aHAIMTUYECKHUX OMNepalusix, IepeHoce 3HaHUI
Y YMEHUI Ha HOBbIE, HECTaHAAPTHBIE CUTYaIUH.

He BbimonHen oauH uiam Gosiee BUIOB y4eOHON paOOThI, MPEeayCMOTPEHHBIX
y4eOHbIM m1aHoM. CTYAeHT JJeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
q YMEHUH, HaBBIKOB IPHUBEJCHHBIM B TaONHUIAX MoOKa3aTeJel, OMmycKaroTcs
© 3RO o aunrenbhbie OLIMOKH, TPOSIBIIIETCS] OTCYTCTBUE 3HAHUN, YMEHUN, HABBIKOB

1o psaay HOKa3aTeHeﬁ, CTYACHT HUCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA ITPU

ONCpHUPOBAHNU 3HAHHUAMHA U YMCHUSAMMU ITPHU UX IICPEHOCEC HA HOBBIC CUTYyAllUU.
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Dopma npomerHcymouHol ammecmayuu: IK3aMeH.

[IpomexxyTouHas artectanusi 00ydJaromuxcs B GopMe dK3aMeHa MPOBOIUTCS
M0 pe3yJbTaTaM BBITIOJHEHHUS BCEX BUIOB y4eOHOUW pabOTHI, MPETYyCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JAHHOM TUCHUIUIMHE (MOAYJI0), IPU 3TOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJIA YCIEBAEMOCTH B TeueHHe cemectpa. OleHka
CTENIEHU JIOCTHXKEHUSI O0y4YaloIMMUCS IUIAHUPYEMBIX pe3yJIbTaTOB OOyUEHHUS 10
JUCHUIUIMHE (MOJYJI0) TPOBOJUTCSA TMpernojaBaresieM, BEAYIIUM 3aHITHS IO
JUCHUTUIMHE (MOIYII0) METOJIOM DKCIIEPTHOM o1leHKHU. [1o uToram npomMexxyTouHou
aTTecTallii 10 JAWCHUIUIMHE (MOIYJIO) BBICTABISIETCS OIEHKA «OTIMYHOY,
«XOPOIIIOY, KYAOBICTBOPUTEIHHOY» WIIH «HEYIOBJIETBOPUTEIIHHOY.

K npomeoxxcymounon ammecmayuu OONycKaromcs moaAbKO CHyOeHmbl,
8bINONIHUBUIUE B8Ce BUObL  YYeOHOU pabomovl, npedycMompenHvle paboueil
npozpamMmou no oucyuniure «@usuxay (ycnewHo Hanucasuiue KOHMPOIbHbIE
pabomsl, LINOIHUSUIUE U 3AWUMUBULUE TAOOPAMOPHbLE PabOMbL)

Illkana ouenueanus Onucanue

Buinonnenst  6ce 6udvl  yuebnoti pabomoel, npedycMompeHHble
yueoHvim naanom. CmyoeHm OeMOHCmpupyem coOmeemcmeue
3HAHUIL, YMEHUL, HABLIKO8 NPUBCOCHHbIM 6 MAOIUYAX NOKA3amenel,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUSMU, HABBIKAMLU,
IO npuMeHsiem ux 6 CUMyayusx novleHHoU croxcHocmu. Ilpu smom
Mocym Oblmb 0OnyujeHbl He3HauumenbHbvle OWUOKU, HeMOYHOCMU,
3ampyOHeHus NPy AHATUMUYECKUX ONnepayusx, nepeHoce 3HAHUl u

ymeHud HA Hoeble, Hecmaﬁdapmnbze cumyayuu.

Buinonnenst  6ce 6udvt  yuebnoti pabomoel, npedycmMompeHHble
yueoHviM  naanom.  Cmyoewm — OeMoHcmpupyem  HenoHoe,
Xopouwio npasuibHoe  COOMGEMCmeue  3HAHUL,  YMEHUll,  HABbIKOG
npuBeOeHHbIM 8 mabauyax noxazameinetl, b0 eciu npu 3Mom OviLIu
oonyuenvl 2-3 HecyuwecmeeHHble OUUOKU.

Buinonnenvt  6ce 6udevl  yuebHOU pabomvi, NPedyCMOmMpeHHbvle
yueonvim naaHom. Cmyoenm OeMOHCmMpUpyem CcOoOmeemcmeue
Yooesnemeopumenvrno | 3uanuii, 8 KOMOPOM OC8eUeHA OCHOBHASA, HAUDONee 8ANCHAS YACMb
Mamepuana, Ho npu SMoM OONYWeHa 0OHA 3HAYUMENbHAs OWUOKA
U HeMOYHOCMb.

He evinonnen ooun unu Oonee 6u008 yuebOHOU pabombl,
npeoyCMOmMpeHHbIX yueOHbiM naanom. Cmyoenm OemoHcmpupyem
HeNnoJHoe COOmeemcmaue 3SHaHUl, YMeHUll, HABbIKO8 NPUBEOEHHBIM 8
Heyoosnemsopumenvro .

mabauyax noxkazameeti, OONYCKAOMC 3HAYUMETbHbIE OUUOKL,

NpOAGNIACMCS. OMCYMCMeue 3HAHUL, YMEHUl, HABbIKO8 NO pAdy

noxasameﬂed, cmy@enm ucnslmovleaent 3HavumeslibHvle 3ampdeeHw1
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npu onepupoearHul SHAHUAMU U YMEHUAMU NPU UX NePEHOCE HA HOBble
cumyayuu.

7.3. OueHouyHble cpeacTBa
@DOHJT OLEHOYHBIX CPEACTB MPEIACTABICH B MpuioxkeHMax 1 m 2 Kk pabouei
IIporpamme.
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[Ipunoxenue A.
CrtpykTypa u cofepKaHue TUCUUIUIUHBI « PU3HUKaY
10 HAMPABJICHUIO MO OTOBKH
«©
[Ipoduib moaAroTOBKH

«»

(6akanaBp)
Ounas gopma oOydeHust
H Buabl yueoHo#
C | en padoThI,
Ho e | ex BKJIIOYAS
e M 1 CAMOCTOAITEIbLHYI0 dopMbI aTTECTALNH
pa Paznen e pabdoTy CTYJAE€HTOB,
c ce UT
TeM PYA0EMKOCTH B
T | Me qacax
CT
P ba | 1 |TUC|JIag |CPC|3JIP| T | P |K/P| YO |3 | 3
KunemaTuka nocrynarejaibHOro
JABUKEHUSA
I[IpenmeTr MexaHWku, €€ pas3nerbl.
1 | Cucrema orcuéra. MarepuanbHas | 2 1 2 4
TOYKA. Tpaekropus, IyTh,
nepemMelnieHre. BekTopel CKOpocTH U
ycKopeHusi.  TaHTeHIuanbHas W




HOpMaJibHast COCTAaBJIAIOIIAs
yCKOpeHHsi. AOCOJIOTHO TBEpOE
TENO. YTIJIOBAasi CKOPOCTh U YIJIOBOE
YCKOPEHHUE, UX CBSI3b C JIMHECWHOM
CKOPOCTBIO U YCKOPEHHEM.
Brimonnenne nabopatopHoit paboThI

Jlabopamophas paboma 1.01
«M3MepeHne IUIOTHOCTU TBEPIAOTO
Tea»

Pemienne 3aja4 1o TeMe:
«KunemaTnka MOCTYIATEIBHOTO
TIIBUKCHUS
JInnamuka MOCTYNATEJILHOI0
JBHKEHUS

3akoH wuHepuuu. HWHepuuanbHbIE
cucteMbl orcué€ra. Macca, nMnyIsc,
cunma. Bropoir 3akoH HproTona.

YpaBHeHHE JBYDKECHUS
MaTEepUAIBHON TOYKHU. TpeTnil 3aKOH
Hprotona. 3aKOH  BCEMHPHOIrO
TSATOTECHUS. entp Macc

MEXaHUYEeCKOM CHCTCMBI, 3aKOH
ABMKCHUA LICHTpPA MacCC.

Jlabopamopnas paboma 1.03

Pemenue 3anau o teme: «/[uHamuka
MOCTYNATEIbHOTO JIBHOKEHUSD

PaGora u 3Heprus B
NOCTYNATEJILHOM JABHKEHUN
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[TonsiTHEe CHJIOBOTO TIOJISI.
OnemeHTapHasi pabota u pabora Ha
KOHEYHOM MEPEMEIIICHUH.

MoutHocTts. Kunetnueckast sHeprus
U 3aKOH €€ wu3MeHeHus. Teopema
Kénwnra. lloTeHIManbHbIE CUIIOBBIE
Mojisi W TOTEHIMAaJIbHAsl DHEPTrus.
3aKOH HW3MEHEHHS TOTEHIUAIbHOU
sHepruu. MexaHudeckas SHEpPrusi u
3aKOH eé COXpaHEHMUS.
KoncepBaTuBHBIE CUCTEMBI.

3awuma nabopamopuvix pabom 1.01
ul.03.

Pentenne 3amau o reme: «Pabora u
SHEPTUS B IMTOCTYNATEIIbHOM
JIBUYKECHUI)

10

Kunemaruka U AMHAMHUKA
BPaIATEJIbHOI0 ABUKEHUS

MomeHT wuHepuuu Tena. MOMEHT
CHUJIBI. MomeHT VMMITYyJIbCa
MAaTEPUAJIbHOM  TOYKH,  MOMEHT
AMIYyJbCa  Te€la  OTHOCUTEIBHO
HEMOJABUKHOM  OCH.  YPaBHCHHE
MOMEHTOB. (OCHOBHOE ypaBHEHHUE
JTUHAMUKU BpAILIATEIBHOTO
nBwxkenus. Teopema IlltelHepa.
Kunernueckas DHEPTUS
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Bpalaromieroc:A TBCPAOTI'O TCJA.
3aKoH COXpPAaHCHHUA MOMCHTAa
HMITYJIbCA.

11

Jlabopamopnas paboma 1.04

12

Penienue 3a1a4 o TEME:
«Kunemartuka u JTAHAMHUKA
BpAIIATEIBLHOTO ABUKECHUSD)

13

MexanudecKkue KoJeO0aHUs U
BOJIHBI

apMonnyeckue koyiebaHusd WU
UX XxapaktepucTuku. CBOOOJHBIC
3aTyXarolme KoJieOaHus
OCIUJISITOpA. BrinyX1eHHbBIE
koneOanus. Pe3zonanc. CroxeHue
KoJieOaHuil. BeKTOpHbIE 1HarpamMMBel.
Bonnsi. YpaBHeHHE BOJIHBI.
XapakTEpUCTUKHU BOJIH.

9-10

14

3awuma nabopamopHol  pabomvl
1.04

10

15

Pemenue 3agau mo teme:
«MexaHn4yeckue KoJjieOaHus 1
BOJIHBD)

11

16

MouJexyaspuas ¢pusuxka. Mogenb
HECAILHOTO rasa. OcHoBHOE
ypaBaenne MKT wupeanbHOro rasa.
YpaBHEHUE COCTOSIHUS WJIECAIBHOTO

11

23



raza. IloHstue o Temmeparype.
UYucno creneHel cBoOOAbI MOJEKYII.
3aKoH PaBHOMEPHOTO
pacnpeneneHus SHEPrUuu I10
cTeneHsM cBoOojbl. PacnpeneneHue
Makcgenna. Pacnipenenenue
boapmmana. Cpennee YHCJIIO
CTOJIKHOBEHMM MoJIeKys. CpenHss
JUTMHA CBOOOHOTO mpooera.

17

Jlabopamopnas paboma 1.18
«Onpeoenenue koahpuyuenma
Ilyaccona memooom
aouabamuyeckKo2o pacuuperusLy

12

18

Pewenue 3a0au no meme
«Monexynapuas ¢puzuxay

13

19

Tepmoannamuka. IlepBoe Hauaso
TEPMOIMHAMUKHU. BuyTpeHnHss
DHEPIusl. TennoemMkoCTb.
OrpaHn4eHHOCTh KJIACCUYECKON
TEOPUH  TEIUIOEMKOCTU.  BTtopoe
HayaJo TepMoAUHaMUKH. Kpyroseie
nponecchl  (Uukibl).  TemyioBbie
JBUTATENIN U XOJIONIbHBIE MAILIUHBI.
ks Kapno u ero KIIJI.

13

20

Jlabopamoprnass ~ paboma 1.19
«HMzmenenue 3Hmponuu UOeaibHO20
2a3a npu U30NPOYUECCax»

14

24
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Pewenue  3a0au  no - meme:
«Tepmoounamuxay.

15

22

Oo6patumbie U HEeoOpaTUMBbIE
IIPOLIECCHI. [IpuBenenHnoe
KOJMYECTBO TEIUIOTHI. OJHTPOMUSI.
SBnenus nepenoca.

16

23

3awuma nabopamopnuvix pabom 1.18
ul.l9.

17

24

Pewenue 3aoau.
Koumponvnas paboma.

18

25

Hroro no 2 cemectpy:

18

18

18

54

26

DJIeKTPOCTATHKA

OJIEKTPUYECKUM  3apsAl H  €r0
ceorictBa. 3akoH Kynona. Ilonstue
¢usnueckoro nojus. Hanpspk€HHOCTD
Kak CWJIOBasl  XapaKTEpHUCTHKA
AJIEKTpUYECKOro  moJig.  [IpuHnun
CYIIEpPIIO3HLINH ANEKTPUYECKUX
roJjen B IIPUMEHEHUU K
Hanpspk€HHOCcTH.  [lonme  mumons.
CunoBble JMHUM  HaNpsHKEHHOCTU
anekTpocratnyeckoro mnojus. [lorok
BEKTOpa HaNpspKEHHOCTU. Teopema
Octporpaackoro-I'aycca (OI') B

BakyyMe. [Ipumenenne teopemst OI
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TS pacuéra HANPSKEHHOCTH
pacrpenenéHHbIX HCTOYHHUKOB.

27

Jlabopamopnas ~ paboma 2.02
«Onpedenenue émkocmu
KOHOeHcamopa banucmuyeckum
MemoooM»

28

Pemenue 3amau o reme:
«INEKTPOCTATHKAY, 4. |

29

IHoTeHIHA JJIEKTPOCTATHYECKOT 0
NoJIA

PaboTa »1eKTpocTaTU4eCKUX CHJI Ha
MEepEMEIIICHUN MPOOHOTO  3apsja.
[loTeHnman Kak »HEpreTuyeckKas
XapaKTEepPUCTHKA
3JEKTpocTaThdecKoro mnojs. CBs3b
MEXTY HaMpPsHKEHHOCTHIO U
IIOTEHIUAJIOM. [TprHIIMD
CYNEPIO3ULINHA DJIEKTPOCTATHUECKUX
MoJI€N B MPUMEHEHUH K MMOTCHIINATY.
Hanpspkenue.  DOHeEprusi  CHUCTEMBI
3apsJ10B.

30

3awuma nabopamopholi  pabomwl
2.02.

31

Pemenne 3aJ1a4 1o TEME:
«DIIEKTPOCTATUKAY, Y2

32

JIMIJIEKTPUKH W TPOBOAHHKH B
IJIEKTPOCTATHKE

26



Jlusnexkrpuueckas cpena.
[Tonstpusanms. Jnsnexkrtpuyeckas
BOCIIpUUMYHBOCTh. Teopema OI' B
IAJIEKTPUKE. Husnexrpuueckas
MIPOHHUIIAEMOCTb. DneKTpu4ecKoe
cmenienue (uHaykuus). I[lonsarue
ANEKTPOCTATUYECKOTO ITPOBOJAHUKA.
Pacnpenenenne 3apsga mo  ero

MOBEPXHOCTH. DJeKTpudecKas
€MKOCTb YEAUHEHHOIO MPOBOJIHUKA.
B3anmnas E€MKOCTb IBYX
MIPOBOJIHUKOB. Konpaencatopsl.

SHCpFI/IH QJICKTPUYICCKOI'O I10JIA.

33

Jlabopamopnas paboma 3.05
«H3yuenue mocmogotul cxemoly

34

Pemienne 3a7a4 10 TEeME:
«ITOCTOSIHHBIN PNEKTPUUECKUN TOK»,
y.1

35

3aKOHBI MOCTOSAHHOI0 TOKA
Bektop mioTHOCTH — TOKA.

Cuna Ttoka. 3akoH Oma B
muddepennmanbHon  Gpopme. 3aKoH
OmMa B wuHTerpajdpbHOM  dopme.
CompoTuBJIeHHE  y4acTKa  IICTIH.
Onektponpwxkymas cuna  (DC)
yuyactka. 3akoH JIxoynsa-JleHma B
MHTErPAIbHON 51 B

27



muddepeHanTbHoN dhopmax.
PaszBerBnénnbie uenu. IIpaBuna
Kupxroda.

36

3awuma nabopamopHol  pabomvl
2.035.

37

Pemenne 3a1a4 o TEME:
«I1OCTOSTHHBIN SJIEKTPUYECKUN TOK»,
4.2

38

Marnerusm

MarauTHoOe MoJie ¥ €ro BO3JACUCTBUE
Ha JABwkKymmecs 3apsasl. Cuia
Jlopenuia. MarnutHass WHIYKIUA.
Cuina Amnepa. MarHuTHbIE MOMEHT
Y BO3JICMCTBUE HA HETO MAarHUTHOTO
nonsa. 3akoH buo-Caapa-Jlannaca.
MaruutHblii  TIOTOK. PaboTta cuiibl
Ammnepa. 3aKkOH IIOJTHOTO  TOKA.
Hanps»€HHOCTP MAarHUTHOTO TIOJIS.
MarnutHass BOCHPUHUMYHMBOCTh U
MarHuTHas IIPOHULIAEMOCTb.
JluneliHple MarHeTUKu (oua- ®
MapaMarHeTUKW) ¢  HEJIWHEWHbIN
MarHeTHKU (peppomaraeTukm).
Iletns rucrepesuca. Kécrkue wu
MSITKHE MarHEeTHUKHU.

9-10

39

Jlabopamopnass ~ paboma  3.02
«HM3mepenue cunvi, deticmayroweti Ha

10

28



I’lpO(deHMK C MOKOM 6 MAZHUMHOM
nojie).

40

Pemenne 3aJa4 1o TEME:
«Maruetusm» u.1.

11

41

DJIEKTPOMATHUTHAS HHAYKIHA
3akon @apanes u npaswio JleHua.
BuxpeBoe  3ieKTpUUeckoe — IOJIE.
Camounaykuus. Ilepexonnsie
IPOLECCHI B DJIEKTPUYECKOW LEIH.
OHeprusi MarHUTHOI'O TTOJISL.

12

42

3awuma nabopamopmnoi  pabomol

2.02

12

43

Pemienue 3aJ1a4 o TeEMeE:
«Maruetusm» 4.2

13

44

YpaBaenus Makcsesia
HuddepenunanbHple onepaTopbl
TEOpUHU OIS, NHuTterpanbHbie
TeopeMbl Teopuu ToJist: ['aycca wu
Crokca. [ToreHuManbHbIE u
BUXPEBbIC BEKTOPHBIE OJISL.
CBeneHre UHTETPAIbHBIX YPaBHEHUN
AIEKTPOMAarHeTu3mMa K
muddepeHnuanbHbBIM - YPaBHEHUSAM
Makcesna. Tok cMeneHus..

14

45

Jlabopamopnass ~ paboma  3.04
«HM3yueHue nosedenus pamKu
MOKOM 8 MACHUMHOM NOJIeY

14

29



46

Pemenue 3aJa4q I10 TCMC.
<<9J'ICKTpOMaI‘HI/ITHaH HHAYKOUS .

15

47

JJIeKTPOMATHUTHBIE KOJIe0aHus

IMapmoHuyeckue 31eKTPOMArHUTHBIE
koJiebanusi. KonedaTenbHbIN KOHTYP.
®opmyna ToMcoHa. BbIHYXJI€HHBIE
AIEKTPOMArHUTHHIE KoJIeOaHusl.
IlepeMeHHBIN BIEKTPUUYECKUN TOK.
AKTHUBHOE CONIPOTHBJIEHUE,
WHJIYKTUBHOCTb, EMKOCTh B IIEMHU
MepeMEHHOro  Toka. Mwmmnenanc.
JIeCTBYIONIME 3HAYEHUs CUJIbI TOKA
W HanpspkeHus. MOIHOCTh B IIENU

IICPCMCHHOT'O TOKaA.

16
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3awuma nabopamopholi  pabomwl
2.04

17
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Pemenue 3a7a4 10 TeMe:
«INEKTPOMArHUTHBIE KOJICOAHUS
KoHTtposibHas pabora.

18
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Hroro no 3 cemecrpy:

18

18

18

54

o1

Hroro:

36

36

36

108

3aBeyromuii kadenpoit «Pusnkay

/I.M.Ctpexanuna/

30



AHHOTAUMSI MPOrPaMMbI TUCHUIINHBL: «DU3MKA»
NJis1 HanpaBjieHus: noaroroBku 15.03.03 «IIpuknagHas MeXaHUKA,

npoPpuJib:
NPOYHOCTH

«IlporpammupoBanue u UH(POBbIE TEXHOJOTHM B [MHAMHKE

1. IIeJII/I, 3alavi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o AMCIUIIJINHE.

K ocHOBHBIM meJgaaM OCBOCHHUA NJUCHUIIINHBI «Duzuka» CJICaAyCT OTHCCTH:

— @opMUpPOBAaHME HAYYHOTO MHMPOBO33PEHHUSI M COBPEMEHHOIO (PU3UYECKOTO

MBIIIUICHUS;
— npuoOpeTeHue

IMPAKTHYCCKHUX  HABBIKOB,

HEOOXOOUMBIX IS

CCTCCTBCHHOHAYYHBIX, O6H.[€Hp0€peCCI/IOHaJ'IBHBIX H CIICHHUAJIBHBIX JUCHUITIINH

K ocHOBHBIM 3agavaM OCBOCHHA NJUCHUITIMHBI «Dusuka» CJIEeaAyCeT OTHCCTH:

— HWzydyenue oOumeit ¢uzuku B 00BEME,

CIIEIIHAINCTA

B pesynbrare OCBOEHHS MUCHMIUIMHBI (MOAyNs) y oOydarommxcs (pOpMUPYIOTCS
CJIENYIONME KOMIIETEHIIMU U JOJKHBI OBbITh JIOCTUTHYTHI CJIEAYIOIIUE PE3yJIbTaThl

oOy4eHHs KaK 3Tar (pOpMUPOBAHUS COOTBETCTBYIOIINX KOMIIETEHIUNA:

HN3y4CHUA

COOTBETCTBYIOIIEM KBaJu(UKALUU

B pesyabrare

HUCCICIOBAHUEC (1)I/IBI/ILICCKI/IX SIBIICHUH
BJAaJd€Th:

® CHUCTEMOI TEOPETUUECKUX 3HAHUM 110
¢duznke

OCBOCHMS
Kon o0pa3oBaTeIbHOM Ilepeyenb mIaHUPYeMBbIX Pe3yJbTATOB
KOMIIeTeHIIUH NPOrpamMmsbl 0o0y4eHHUsI MO AUCHMILINHE
00y4YaAKO LU CSl 10JIKEH
00Ja1aTh
OIIK-1 YMEHUE UCIOJIb30BATh 3HATH:
OCHOBHBIE 3aKOHbI
® OCHOBHbBIC 3aKOHBI U TOHATUSA (1)I/I3I/IKI/I
€CTECTBEHHOHAYUYHBIX
JIMUCIIMITJINH B ® OCHOBHBIE (1)I/I3I/ILI€CKI/I6 MECTOAbI
npodeccnoHanbHOM HCCICI0BaHUA
JEATENLHOCTH, yMETE:
HPUMCEHATD METOZIBI ® [PUMEHSTh PU3MYCCKUE 3HAHUS K PEIICHUIO
MAaTEMaTH4YCCKOro MPaKTUYECKUX 3a]a4
aHau3a u .
® W CII0JL30BaTh MAaTEMATUYECKUU afrapar
MOJIETTUPOBaHUS,
IIpU BbIBOJC (1)I/IBI/I'{CCKI/IX 3aKOHOB
TEOPETUYECKOT0 U
3KCHepI/IMeHTaHLHOI‘O L] IJIAaHUPOBATH U BBIIIOJIHATH y‘-Ie6HOC
HCCJICIOBAHUSI OKCIICPUMEHTAJIIBHOC U TCOPETUUCCKOC




® METOJOJIOTHEH B MeToAaMHu (PU3NIECKOTO
JKCIIEpUMEHTA

® HaBBIKAMU PEIICHUS KOHKPETHBIX 3a/1a4 M3
pas3HbIX o0nacTel GU3NKU HA YPOBHE,
COOTBETCTBYIOIIEM TPEOOBAHHAM
obmenpodeccuoHaTbHON OTOTOBKH
OakayiaBpa

2. MecTO IUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpamMMBbl.

JucuumimHa  «®Pu3uka»

OTHOCUTCA

obOpazoBaTtenbHOlM TporpaMmmsl (OIT).

«®Ddusznka» B3aMMOCBS3aHA

cineayromumu gucuuruimHaamu Ol
Mooyna «Mamemamuueckue u ecmecmeeHHO-HAYUHbIE OUCYUNTIUHBLY!

- Jluneiinas anreOpa;

- MareMaTUUECKNH aHAJIN3.

JJOTMYCCKH

)41 COACPKATCIIbHO-MCTOANYCCKU

3.00béM IUCHUIIMHBI M BUABI Y4eOHOH padoThl

Buj yyeOHoM padoThI Bcero yacos Cemectp
O061mas Tpy10eMKOCTh 216 (6 3.e.) 2,3
AyAMTOpPHBbIE 3aAHATHS 108 54,54
(Bcero)
B ToMm 4uciae
JEeKINHI 36 18,18
IIpakTHyeckue 36 18,18
3aHATHS
JlabopaTopHble 36 18,18
3aHATHS
CamocTosiTeJIbHas 108 54, 54
padora
KypcoBasi padora HeT
KypcoBoii npoexkt HeT
Bua npomexyTouHon 3auér, 3x3ameH
arrecTanumn

32

kK ©OazoBomy mmkiny (bl) ocHoBHOI

610)
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Ipunoxenue 1 x
paboueii mporpamMme
MHMWHHUCTEPCTBO HAYKHM 1 BBICHIEI'O OBPA3OBAHUA POCCUNMCKOUN OENEPALINN

OEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUYPEX/IEHME BBICHIET'O OBPA3SOBAHU S
«MOCKOBCKHUM NOJIUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHMI1 IOJUTEX)

HaHpaBHeHI/Ie IIOATOTOBKH:
«»

OII (mpoduis):
M

®opma 00yueHHs: OuHas

Bun npodeccuonanshoit nestenbHoctH: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa «Dusnkay

®OH/I OHEHOYHBIX CPE/ICTB

O JNCIHUIIJINHE
«Dusuka»

Cocrag: 1. [1acriopt oH1a OTIEHOUHBIX CPEICTB

II. Onucanne OLEHOYHBIX CPEJICTB:
KOMILJIEKTHI KOHTPOJIbHBIX padoT (K/P)
BOIIPOCHI 10 TeMaM JUCHHUIUIMHBI K ycTHOMY onpocy (YO)
TeMBbI 1a00PaTOPHBIX PabOT U MPUMEPHBIE BONIPOCHI JuIs UX 3amuThl (3JIP)
oOpazer 6uieTa A1 3K3aMeHa, BOIIPOCHI JJIs OATOTOBKH K 3a4éTy (3)
oOpaserr Ousera AJi SK3aMeHa, BOIIPOCHI JJIs MOJATOTOBKH K dK3amMeHy ()

arONE

CocTaBuTein:

JIOLIEHT, K.¢.-M.H. Bonkosa JI.B.

Mockga, 2023 rop,
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Tabmuma 1
HACIIOPT ®OHJIA OIIEHOYHBIX CPEACTB

duszuka

dI'OC BO «»

B mporuiecce ocBoeHUS JaHHOM THUCIUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET clieAytolue 00menpogeccuoHalIbHbIe KOMIETeHIHH:

KOMIIETEHIIU IlepeyeHb KOMIIOHEHTOB TexHoJs0rus Dopm CreneHu ypoBHeii 0CBOeHH
HNH- OOPMYJINPOB ¢opmupoBan a KOMIIeTeHI[H i
JEK - KA us OLEHO
C KOMIIEeTeHIIH YHOI'0
i cpenac
TBa**
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OIIK

CIOCOOHOCTH
PUMEHSTH
€CTECTBEHHOHAYYH
bIC u
OO0IIEHHKEHEPHBIE
3HaHUS, METOIBI
MaTeMaTHYECKOro
aHanm3a u
MOJICTTMPOBaHUS B
npoeccnoHaIbHON
JeSATSIILHOCTH

3HaTh:

OCHOBHBIC 3aKOHBI ¥ TOHATHUS (PU3UKH U OCHOBHBIE
(bu3nyeckrue METOIbl UCCIIEOBAHUS.

Ymers:

IPUMEHSATh 3HaHUSA 10 (PU3UKE K PEIICHUIO
IIPAKTUYECKUX 3aj]a4, UCIOJIb30BaTh
MaTeMaTHUYECKUH arnmapar pu BbIBOJIE
(u3NYECKUX 3aKOHOB, IUIAHUPOBATDH U BBINOIHSTh
y4eOHOEe IKCIIEPUMEHTAIBHOE U TEOPETUYECKOE
UCCcIieIoBaHuEe (PU3NIECKUX SIBICHHM.

Baagern:

CHCTEMOW TEOPETHYECKUX 3HAaHUU 1o (usmke,
METOAOJNIOTHE M MeTojaMu  (PU3MUECKOro
HKCIIEPUMEHTA, HaBbIKAMU PEIICHHUS KOHKPETHBIX
3ajjay U3 pas3HbIX objacredl (U3MKKU Ha YpOBHE,
COOTBETCTBYIOIIEM TpeOOBaHUSAM
oOmenpodeccuoHaabHONW MOATOTOBKM OakajaBpa
110 HaIlPaBJICHUIO

JCKITHS,
CaMOCTOSITENb
Has paborTa,
CEMHUHApPCKHE
3aHATHS,
BBITIOJTHEHUE
1abopaTOpHBI
X paboT

YO
3J1P,
KP,

ba3oBblii ypoBeHb:
BOCIIPOU3BOJICTBO
IIOJIyYE€HHBIX 3HaHUHU B XOZE
TEKYILEro KOHTPOJIA U
IIPOMEXKYTOUYHOM aTTeCTallH
IoBbIIEHHBIH YPOBEHD:
Ymenue HECTaHapTHO
OTB€YaTb Ha IIOCTABJICHHBIC
BOIIPOCHI

**- CoxparieHus (opM OIIEHOYHBIX CPECTB CM. B mpuiioxenun 2 K PIT.




OIIMCAHHUE OINEHOYHbIX CPEJICTB
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IIpunoxenue 2
K paboueii nporpamme

Hepeqenb OLHCHOYHBIX CPEACTB 10 JUCHUIIJINHE «Puzukar»

Hanmenosa
No e [IpencraBnenue
0 oreHOTHOr Kpartkas xapakTepucTika OlleHOYHOTO OLICHOYHOTO
C cpeactsa cpeacrea B POC
0 CpescTBa
Kontposbnass | CpeACTBO  IPOBEPKHM  YMEHMH  IPUMEHSTH Kommiext
1 pabora MOJIYYCHHBIE 3HAHUS Ui pelIeHHus 3ajad KOHTPOJIBbHBIX 3a/IaHUI
(K/P) OTIpEeIeNIEHHOTO TUIIA TI0 TEME WM pa3lieny 110 BapuaHTaM
CpeacTBo  KOHTpOJS, OPraHM30BaHHOE  Kak
cnenuaibHas Oecesa neJarornyeckoro paboTHUKA Bompoch! 110
VCTHBIN ONPOC | ¢ O0ydYaromMMCHsT Ha TEMbI, CBS3aHHBIE C
2 . . TeMam/paszenam
(YO) M3y9aeMO# JTUCIUIUIMHOW, W pacCUMTaHHOE Ha
. UCITUTUIUHBI
BbISICHEHHE O0bema 3HaHUM oOydaromierocs Io et
OIpeIIECHHOMY pa3zieny, TeMe, Ipo0IeMe U T.II.
3ammTa CpencTBo MPOBEPKH YMEHHUHW M HABBIKOB I10
naGopatoproii | METOE30BAHUIO 1a00paTopHOTO 00OpPYIOBAHUS U [TpumepHbIe BOITPOCHI
3 AGOTLL U3MEPUTEIIBHBIX npubopoB, o0paboTke JUTSL 3aLUThI
p3ﬂP 9KCIIEPUMEHTANIBHBIX JaHHBIX M UX CPABHEHHIO C 1abopaTopHbIX paboT
(3JIP) TEOPETHUYECKUMU pacueTaMu
CpenctBo MIPOBEICHUS POMEKYTOUHOM
pea poBel p y Bonpocsr pis
aTTeCTallMy IO pe3yJibTaTaM BBIMOJHEHUS BCEX .
3auer . MOJATOTOBKH K 3a4€Ty,
4 BUJIOB Y4eOHOIl paboOThI B TEUEHHUU CEMECTpa C
3) [PUMEPBI 3a4ETHBIX
IPOCTaBICHUEM OLEHKHU «3a4T€HO» WIH «HE
OmieToB
3aUTEHO»
CpenctBo POBEJCHUS MIPOMEXKYTOUHOMN Bonpocs! s
aTTeCTAallMH 10 PE3YIbTaTaM BINOIHEHHS BCeX [OJIFOTOBKH K
OK3aMeH BUJIOB Y4eOHON pabOThl B TEUYEHHUU CEMECTpa C
5 9K3aMEeHY, PUMEPHI
D) MPOCTaBICHUEM OLEHKH «OTIUYHOY», «XOPOIIOY,
9K3aMEHAIIMOHHBIX
«YIOBJIETBOPUTEITHLHO WIH
OueToB

«HCYOOBJICTBOPUTCIBLHO»
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MWUHUCTEPCTBO HAYKU 1 BBICILET'O OBPA3OBAHMS POCCUIICKOM OEJIEPALIN
DenepabHOE TOCYJApPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIIETO 00pa30BaHUs
MoOCKOBCKHI MOJIMTEXHUUECKUHA YHUBEPCUTET

Hanpasnenue noarotoBku:

X
OII (npoduns):
«

Kadenpa duznka

(mauMeHOBaHME Kadenphl)

KomiuiekT 3agaHuid 17151 KOHTPOJILHOM PadoThI

0o quciumimiae «duznka
(HaI/IMeHOBaHHe Z[I/ICLII/IHHI/IHBI)

(DOPMCZ mexKyuieco KOHmpOJisd, npoeepArouias Cmenenb OC60EHUA KOMNEMEHYUU

OIIK-1

Tema ... Kunemamuka nocmynamenbHo20 08UNHCEHU

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMepHOE IBMKEHHE TENA OIMCBIBAETCS CICAYIOIIUMHU 3aKOHAMU JABU)KCHUS:

x(t)=13-97¢+26,5t>, y(t)=7.5-6t-17¢*

X,y IaHbl B MeTpax, { — B ceKkyHaax.

Onpenenute B MOMeHT BpeMeHH t=11 c: 1) koopAMHATHI Tena; 2) NPOEKIMU CKOPOCTH Tena; 3)
MPOEKIIMN yCKOpeHHUs; 4) KacaTeJbHOE YCKOPEHHE; S5) HOpMajabHOE YCKOpeHHue; 6) paauyc
KPUBU3HBI TPAEKTOPUHU

BAPUAHT 2
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMEpHOE NBH)KEHUE Teja ONUCHIBACTCA CIEAYIOIIUMU 3aKOHAMU JIBUKCHUS:

x(t)=1-143t+0,4:%. y(1)=23+17t+0,5t>

X,y TaHbI B METpax, t — B CEKyH1ax.

Omnpenennte B MOMEHT BpeMeHH t=5 c: 1) koopAuHATHI Tena; 2) MPOEKIMH CKOPOCTU Tena; 3)
MPOEKIIMN yCKOpeHHUs; 4) KacaTeJbHOE YCKOPEHHE; S5) HOpMajabHOE YCKOpeHHue; 6) paauyc
KPUBHU3HBI TPAEKTOPUHU

BAPUAHT 3
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMEpPHOE NBHKEHHE TeJa ONMHUCHIBACTCA CICAYIOINIUMHU 3aKOHAMU JIBUKCHUS:

x(t)=25+0,1t+6,5. y(t)=7.5+66¢—1,71>

X,y JaHBI B METpax, {—3B CCKYHIaXx.
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Onpenenure B MOMEHT BpeMeHu t=34 c: 1) koopauHATHI Tena; 2) MPOSKIUA CKOPOCTH Tena; 3)
IIPOEKIIMHA YCKOPEHHMsI; 4) KacaTelbHOE YCKOPEHHE; 5) HOpPMallbHOE yCKOpeHue; 6) panuyc
KPUBHU3HBI TPACKTOPUU

BAPUAHT 4
KOHTPOJIBHAA PABOTA Nel: KHHEMATHKA
JIByMEpHOE NBUKEHUE TEJla ONHUCHIBACTCA CICAYIOLUIUMU 3aKOHAMU JIBUKCHUS:

x(t)=—-23-9:+4,5%. y(t)=—75+631+341

X,y aHbI B MeTpax, { — B ceKyHIax.

Omnpenenure B MoMeHT BpeMmeHu t=10 c: 1) koopauHartsl Tena; 2) NpOoeKIUU CKOPOCTH Tena; 3)
NPOEKIUN YCKOpeHus; 4) KacaTeIbHOE YCKOPEHHE; 5) HOpPMaJbHOE YCKOpeHHe; 6) paamyc
KPUBU3HBI TPACKTOPUU

Tema ... ,Zluuamuka nocmynamesibHo20 OBUIICCHUA.

Bapuanr 1

3a kakoe Bpems { COCKOJIB3HET ¢ HAKJIIOHHOM MJIOCKOCTH JJIMHOM S € yIiIoM HAaKJIOHA £ TeNOo, ecllu
OHO JIBUXKETCSI PABHOMEPHO 110 HAKJIOHHOH IJIOCKOCTH C yIJIOM HakJIoHa a? HavdanbHast
CKOpOCTb T€JIa paBHA HYJIIO.

Bapuanr 2

Ha HenonBuKHBIH 11ap HajeTaeT co CKopocThio Vo 1ap, Macca KOTOPOro B n pa3 OoJble Macchl
HEMOJIBIYKHOTO mIapa. Haliaute cooTHOIIEHNE CKOPOCTE MIapOB MOCIE YIPYroro HEeHTPAIbHOTO
ynapa kK ckopoctu Vo.

Bapuant 3

JlensiHas ropka coctaBisieT ¢ ropu3oHTOM yroi o = 10°. Ilo Heli myckaroT BBEpX KaMEHb, KOTOPBIN
HOJHABIINCHE HAa HEKOTOPYIK BBICOTY, COCKaJb3bIBACT IO TOMY K€ MyTh BHM3. KakoB
KO3 PULIMEHT TPEeHUs 1, €CIIM BpeMsl cllycka B N = 2 pa3a 0oJibllle BpeMeHH noabEma?

Bapmuanr 4

K HuTH TIofiBenIeHa THPS. Eciy moHIMATh 3Ty THPIO ¢ YCKOPEHHEM a1 = 2 M/C%, TO HATSKEHHe
HUTU OyAeT BABOE MEHbIIE TOTO0 HANPSKEHHs, NMPU KOTOPOM HUTh paspbiBaerci. C Kakum
YCKOPEHUEM a2 HaJI0 IOJHUMATh 3Ty I'MPIO, YUTOOBI HUTh Pa30pBaiach.

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

Bapuanr 1
(4] [A]

Jj+3k
Y 1si 4l
JIEUCTBYET HA MAaTEPUAIIbHYIO TOUKY, IBIXKYIIYIOCS CO CKOPOCTHIO L=11-4j (m/c).

4]
Omnpenenute MrHOBEHHYIO MOIITHOCTb, Pa3BUBAEMYIO CUJION F=2 (H), xoTopast
Ly Ky

Bapmuanr 2

JIBa rpy3a, Macchl KOTOPBIX OTHOCATCS Kak 1:4, COEIMHEHBI CXKATOW MPYXKWHOW W JIekKaT Ha
TOPU3OHTAILHOM IOBEPXHOCTU cToJa. IIpu pacnpsMIIEHHH INPYKUHBI I'Py3 MEHBILEH MAacChl
noJjiyyaeT KuHeTndeckyro sHepruto 40 k. Uemy npu 3Tom ObUTa paBHa MOTEHIMAIbHAS SHEPTHUS
CKATOW MPY>KUHBI?

Bapuanr 3
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[Tynst macco#t 10r, neTsimas TOpU30HTAILHO cO cKopocThio 200 M/c, momagaeT B JepPEBSIHHBIN
OpyCcOK Maccoi 5 Kr, JIe)KalIii Ha CTOJE M YAEPKUBAEMBIN MPYKHUHOH € )KeCTKOCThIo 2 KH/M .
Uemy paBHa MakcuMalibHas fedopmanus npyxkuHbl? TpeHue He yIuThIBATh.

Bapmuanr 4

Pabora Bcex cui, IEHCTBYIOIIMX Ha Tejla CUCTEMBI, IIPU MEepexojie U3 MEePBOr0 MEXaHUYECKOTO
COCTOSIHUSI BO BTOpO€ Okazanachk paBHOU 123 JIx. IIpu 3ToM paboTa MOTEHIMANBHBIX CHJ ObLIa
paBHa 300 Ik, a paboTa NMCCHMAaTHBHBIX CHJI OKa3ajach paBHOM -13,8 JIk. Ha ckosbko
M3MEHUJIACh KHHETHYECKasl SHEPTUSI CUCTEMBbI?

Tema ... ,Zluuamuka epauiamesibHo20 OGUIICCHUAL.

Bapmuanr 1

MaxoBHK BpaIaeTcs 110 3aKOHY, BHIpaXKaeMOMY ypaBHeHHeM ¢=A+Bt+Ct?, rie
A=2pan, B=16 pan/c, C=-2pan/c?. MoMeHT uHepLuu MaxoBUKa paBeH S0kr- m2. Haiitu MoMeHT
CUJI, ICMCTBYIOLIMX Ha MaXOBUK (Bpalllalolliii MOMEHT) B MOMEHT BpeMeHu t=1c.

Bapuanr 2

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

Bapuant 3

Ha nunueap, KOTOpsIA MOXKET BPAIIATHCS OKOJIO TOPU30HTAIIBHON OCH, HAMOTAaHA HUTH.
K koHIly HUTH TipuBsi3aH rpy3uk Maccoit m=0.1 Kr, KOTOpPbIil MOXET CBOOOTHO OMYCKATHCA.
CunTtas MOMEHT HHEPIUHU IMIHHApPa paBHBIM 0.02 KT+ M?, ONpe/IeNIuTe YCKOPEHHE TPY3UKA.

Bapuant 4

JIBa mrapuka MaccaMu m=10 I CKperieHbl TOHKUM HEBECOMBIM CTEPIKHEM JUTHHO# |=20cM.
Onpeznenure MOMEHT MHEPIMH | CCTEMBbl OTHOCUTENIBHO OCH, MEPIEHAUKYISIPHON CTEPXKHIO U
MPOXOJAIIEH Yepe3 TOUKY CTePXKHS, AeJsIIeN ero JJIMHY B OTHOLIEHUH 1:2.

Tema ... Hanpasxcénnocmob, nomenyuain.
Bapuanr 1

OnekTpuyeckoe 1ose 00pa3oBaHO PAaBHOMEPHO 3apsKEHHBIM JIUCKOM pajguyca 2 M ¢
TIOBEPXHOCTHOH MIOTHOCTHIO 3apaga 4 MkKi/cm? OmpenenuTs Kakylo CKOPOCTh MOJYYHT
IIEPBOHAYAILHO HEMOABHKHBIH 3JIEKTPOH, IPUOIMAKAACH K AUCKY 110 €r0 OCU OT PACCTOSHUS 4 MM
JI0 PaccTOsHUA 1 MM JI0 IEHTpa JUCKa.

Bapuanr 2

[ToreHmuan 3IeKTPOCTATHUECKOTO MOJS HM3MEHSETCS 1O 3aKOHY ¢(X,y)=-A- In(x/a)+
B- y, rne A=1 B,B=1 B/m,a=1 cm. OnpeiennTs HapsHKEHHOCTD AIEKTPOCTATUYECKOTO MOJISI ITPU
x=a, y=1,5a.

Bapuanr 3
OnpenennTh HANPS)KEHHOCTh, CO3JAHHYIO PABHOMEPHO 3apsKEHHBIM TOHKUM JHCKOM

paaunyca 2 M, 3apsa KOTOPOro paBCH 3 HKJ'I, Ha €ro OCH Ha paCcCTOSIHUUN 1 MM oT HCHTpa OUCKaA.

Bapmuanr 4
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Tpu ToOUeUHBIX OAMHAKOBBIX 3apsaa BeanunHor 1 HKi HaunHaoT ABUTaThCA MO
JIEMCTBUEM CHUJI B3aUMHOTO OTTAJIKUBAHUS U3 BEPILUH NMPABUIILHOTO TPEYTOJIbHUKA CO CTOPOHOM
10 cM. OnpeaenuTh UX IpeeIbHYI0 CKOPOCTb, €CIIH Macca KaX /0l yacTuIsl paBHa 10 T.

Tema ...3aKoHbl NOCMOAHHO20 MOKA.

Bapmuanr 1
BbIuuciuTh MOTrpelHOCTb, BO3HHUKAIOIIYIO [P H3MEPEHHUH CcONpoTuBIeHHs R ¢
IIOMOLIbIO CXEMBbI, yKa3aHHOM Ha pucyHke. ComnportuieHue ammepmerpa Ra = 1 MOwm,

conpotuBienue BoigbTMeTpa Ry = 1 kOwm. Ilokazanms BonmbTMeTpa Uy = 5 B. Ilokazanus
amnepmerpa la =5 mA.

A ‘
\ R
|

Bapuanr 2
Cuna Toka |B IpoBoJHMKE MeHsieTCs BO BpeMenH Mo 3akoHy |=3+8t%; rue IBbpakeno B
amrnepax, t- B cekynmax. Kakoe konuuecTBo 3iexTpuuectBa QUPOXOIUT depe3 MOIepedHoe

t t
CEYEeHHE MPOBOJHUKA 3a BpeMs oT =3¢ 10 2=5c?

Bapuant 3

DneKTpoABUraTesb MUTAETCS OT ceTH ¢ HanpsbkeHueM U=24 B. Yemy paBHa MOIIIHOCTb
Ha BaJly JABUraTess NP NMPOTEKAHUM MO ero oOMoTKe Toka |=8 A, eciu u3BeCTHO, YTO NpHU
MIOJIHOM 3aTOPMa)KUBAHUHU SIKOPS MO LenH ujaeT Tok lo=16 A?

Bapuanr 4
Onpenenuts UIMHY NPOBOJIOKH, AUaMeTp KoTopod paseH 0,25 MM, yneiabHOe
conpotusiieHne 50 HOM- M, HEOOXOIUMYIO JUIsl M3TOTOBJIEHHUSI HAarpeBaTess ¢ MaKCUMalbHON
MOIIIHOCTBIO, €CJIM BHYTPEHHEE CONPOTUBIIEHNE UCTOYHHUKA TOKA paBHO 1 OM.

Tema ... Maznemusm

Bapmuanr 1

ITporon, mpomenmuii yckopsitomyto pasHocts norenuuainos U = 300 B, Bieren B onHOpogHOE
MarHuTHoe noiie ¢ uaaykuue B = 0,4 Ti u Havyann ABUTraThCs MO OKPY>KHOCTU. BhIunciuTh ee

pamuyc. (3apan npotona 1,6¥1071° K, macca mpotona 1,67*1027 kr) MarauTHas HOCTOSHHAS

Ho=4m*10" T'n/m.

Bapmuanr 2



41

B marnutHOe none ¢ unayknuen 20 MmxTin ycTaHOBWIM MO YTIJIOM 60° K CHITOBBIM JIMHHUSIM BHTOK
paauycoM 10 cMm u myctrium o Hemy Tok 10 A. Halitu MexaHn4eckuil MOMEHT, AEHCTBYIOLINI Ha
BUTOK.

Bapuanr 3

JIBa JUIMHHBIX MapaJljIeNIbHBIX MPOBOJIA HAXOSATCS Ha PACCTOSIHUM I = ScM oJuH oT apyroro. [1o
MIPOBOJIaM TEKYT B OJIHOM HarpaBiieHUU oAuHaKoBbie TOKH [ = 30 A xaxabiidi. HaliTu MarHuTHyo
WHAYKIIHIO TOJIS B TOUKE, HAXOJAIIelcsa Ha pacCTOSTHUU 11 =4 ¢cM OT OJJHOTO MPOBOJA U 12 = 3 cM

ot apyroro. (Ho=41r10"TH/M)

Bapuanr 4
beckoHEYHO ATMHHBIN TOHKHI MPOBOJHUK C TOKOM | = 66 A mmeer u3ru® B BHJIE KPYIJIoi
MJI0CKOM netyiv paguycom R = 10 cM. OnipenenuTh MarHUTHYIO HHIYKIIUIO MOJIS B LIECHTPE METIIH.

MaruuTtHas nocrosuHas po=41-107 T'a/M.

Tema ... dnekmpomacHumHnana UHOYKYUUA

Bapuanr 1

BbaucanTs MarHUTHYIO SHEPruto coseHounaa, coaepxaiiero 1000 BuTkoB. MarHUTHBIN OTOK
yepes nonepevynoe ceuenue paseH 0,1 mB6. Cuna Toka B ero oOMoTke paBHa 1A.

Bapuanr 2

['opu3oHTaNbHBIA CTEPKEHb JJIMHOW 1 M BpalllaeTcsi BOKPYr BEPTUKAIBHOM OCH, MPOXOAsIIei
yepe3 OJMH U3 ero KOHIIOB, Jienas 2 o0oporta B cekyHay. OCh BpallleHUs MapajuleibHa JIUHUAM
WHIYKIUNA OJHOPOJHOTO MAarHUTHOro mnoiisi. HallTu pa3HOCTh NOTEHLMAIOB MEXAY KOHLAMU
CTEpIKHS, €CIIU UHAYKLUS MarHuTHOTo 1o 50 mTo.

Bapuanr 3
OnpenenuTb HHAYKTUBHOCTb COJIEHOU/A, B KOTOPOM TOK 12 A co3naet notokocueniienue 24 Bo,
a TaK)Ke SHEPTUI0 MarHUTHOTO TOJIS COJIECHOUA.

Bapmuanr 4

KonwueBoii koHTyp paguycom 10 cM moMeIieH B OTHOPOTHOE MAarHUTHOE Mo ¢ HHAyKIuen 0,2
Tn. JIuAMYM MHAYKIME 11018 cocTapnsoT yron 30° ¢ miockocThio KoHTypa. ONpeaenuTh cpeHee
3HaueHue BenuuyuHbl JJ[C WHAyKIWU, KOTOpas BO3HUKHET B KOHTYpPE, €CIH WHIYKIUS
MarHUTHOTO TIOJII YMEHBIITUTCS 70 HyIst 3a Bpems 0,002 c.

Tema ... Konebanusn

Bapmuanr 1

B ogHnomepHOI KoJleOaTeIbHOM CHCTEME € 3aTyXaHueM COOCTBEHHAsI YacTOTa HE3aTyXarolux
kosiebanuit paBHa 100 ', Koadduuument 3aryxanus pasen 10 ['n. HayansHas ¢asza cuHyCHBIX
kosebanuit papHa 0. OnpenenuTb MOMEHT BpEMEHH, KOTJla HyJIeBO€ 3HaUeHHE KoseOtomiecs
BEJIMYMHBI OyJeT TOCTUTHYTO B TPETHUI pa3.

Bapmuanr 2

[Tpu ycTaHOBUBIIMXCS BBIHYKJIEHHBIX KOJIEOAHUSX B KOHTYpE C aKTUBHBIM CONPOTUBIICHHEM |
KOM MHAYKTHBHOE CONPOTUBJIEHHE PaBHO 2 KOM M €MKOCTHOE COIIPOTUBIIEHHEM PaBHO 3 KOM.
AMIIUTYAa NOHYX/Aaro1ero HanpsbkeHus pasHa 100 B. OnpeaenuTs aMmiiuTyy HOTJIOMICHMUS,
aMIUIUTYY IUCIIEPCUH U CABUT (ha3 MEXAy NOHYK/IAIOIUM HaNpsyKEHUEM U TOKOM B KOHTYpE.
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Bapuanr 3

OnpenenuTb MOIIHOCTb, IMOIJIOUIAEMYI0 KOHTYPOM C aKTHBHBIM conpoTuBieHueM | kOw,
MHAYKTHBHBIM COIIPOTUBIEHHEM 2 KOM U eMKOCTHBIM CONpOTHBIEHUEM 3 KOM, €ciiu aMILIUTy1a
BHEIIHEro HarpsbkeHus pasHa 100 B.

Bapmuanr 4

JlBa rapMOHMYECKHMX KojeOaHMsl BJOJIb OJHOM HPSAMOM, NPOMCXOIAIUX C OAMHAKOBOU
aMIUTUTYA0H ¥ TIEpUOJIOM, IIPY HAJIIOKEHUH JIPYT Ha Jpyra Jajiu KojeOaHue TOH ke aMIUIUTY/IbI.
UemMy paBHa pa3HOCTH (a3 CKIIAAbIBAEMbIX KOJICOAHUH?

Tema ... Boanwi

Bapmuanr 1

OnpenenuTs CpeJHIOI MOIIHOCTh TOYEUYHOIO UCTOYHMUKA TaPMOHHUYECKON JIEKTPOMarHuTHON
BOJIHBI, €CJIM Ha paccTosHUU 10° M OT Hero B KOCMHYECKOM MPOCTPAHCTBE AMILIUTY/A
HaNpPSHKEHHOCTH JICKTPUIECKOTO OIS BOJIHBI paBHa 10 B/Mm.

Bapuanr 2

BoaHoBon «m1akeT» O6pa3OBaH ABYMS INIOCKUMH MOHOXPOMATUYCCKUMU BOJIHAMM:
&1(x,t)=cos(1002t-3x) u &(x,t)= cos(1003t-3,01x).

OHpe,I[eJ'II/ITb (I)aSOBBIC CKOpPOCTH Ka)K,Z[OI‘/'I BOJIHBI U I'PYIIIIOBYIO CKOPOCTH BOJIHOBOI'O «IIAKCTa».

Bapuant 3

AMIUTUTY]a HAIPSHKEHHOCTH MarHUTHOTO TIOJISL B IJIOCKOM TapMOHWYECKOH 3J€KTPOMAarHUTHOU
BOJIHE, ABMKyIIeHCS B KOCMHYECKOM mHpocTpaHcTse, paBHa 10° A/M. III0CKOCTH aHTEHHBI
miomanpio 100 M? OpHEHTHPOBaHA MEPHEHAUKYIAPHO BIKEHMIO BONHBL OIpeneiuTh
MaKCUMaJIbHBII ¥ MHHHMAJIbHBI MIHOBEHHBIC ITIOTOKM DHEPIHHM BOJIHBI 4Yepe3 IIIOCKOCTh

AHTCHHBI, @ TAKKC KOJIMYCCTBO DHCPIUH, IPOIICAIICC YCPEC3 IIIOCKOCTh aHTCHHBI 34 1 MUHYTY.

Bapmuanr 4

HmeroTcst ABa UICTOYHMKA MOIMIEPEYHBIX BOJIH B CTPYHE, COBEPILIAIOLINE KOJIeOaHHsI ¢ OAMHAKOBOM
gactoro v=500 I'1 ¥ ¢ MOCTOSIHHBIM O BpeMeHM cIBUTOM (a3 A¢=r/2. AMIUIIUTYAA OJHOTO
paBHa 1 MM, BToporo — 2 Mm. JIuHeiHas MI0THOCTH CTPyHEI —1072 I/M, CHa HATSKEHUS CTPYHBI
10 H. Onpeaenuts aMIUIMTY1y KOJIeOaHUN TOUKH CTPYHBI, OTCTOSIIEH OT IepBOro UCTOYHHUKA HA
paccrosiHuu x1=0,5 M 1 OT BTOPOTO — Ha PacCTOSIHUM 1 M.

IIpumepHbIe BONPOCHI /I 3aIUTHI JIA0OPATOPHBIX padoT

110 AUCIIUIIJIINHE «Duzukay
(HaMMEHOBAHUE IUCIUILIHHBI)

@OPMCZ mexKyuwieco KOHmpOJisd, npoeepArouiasl Cmenenb OC60ECHUA KOMNEMeEeRYyuu
OIlIK-1
Pasnen Qu3uueckue UBMEPEHUA U UX noZpeutHocmu

JlaGopaTopHasi pabora «M3mepeHue 60a30BbIX BEJTHUYNH
1. Yto Takoe abCOMOTHAS MOTPELUIHOCTH MPSMBIX U3MEPEHUI?
2. MOXHO JI TOYHO BBIYHCIUTH A0COIOTHYIO IOTPEITHOCTD MPSIMBIX U3MEPEHHIT?



ok w

Paznennl <nguHamuKa nocmynamestbioco osucenusn» u «Paooma u JHeplus 6

SABnsiercs 1 mpuOOpHAs MOTPEITHOCTh CHCTEMAaTUYECKON?
MoskeT 1 posSBUTHCS CaydaiiHasi IOIPEIHOCTh B OJJHOM U3MEpPEHUN?
YTO NpUHATO CYUTATH PE3YIBTATOM CEPUH MOBTOPSIOLIUXCS U3MEPEHUIT?

OT Kakol M3 MNOIpEeHIHOCTEH MNPAMBIX HW3MEPEHHM: NPUOOPHOM, ciaydyallHOW WM

CHUTEMAaTHYECKOM MOXKHO «OUYHCTHUTHY pe3yiabpTat I/I3MepeHI/II>'I?

Kakoii npubop HYXHO HCIONB30BaTh, U3MEPSAs OAHY M Ty XK€ BEIWYMHY, UYTOOBI

MPOSIBUJIACH CIIyYaiiHasi MOTPEITHOCTh: TOHKHI W TpyObIid?
Uro Takoe KOCBEHHOE U3MepeHue?

Jlan mrap Maccoi M, U3MEPEHHOW C MOTPEIIHOCThI0 &N, U paguycoM R, U3MEpEeHHBIM C

norpemHocTeio @R. Beipazuth uepe3 BenmmuuHBl M, &N, R u &R abCOMOTHYIO

MOTPCIIHOCTDH ®) INIOTHOCTHU MaT€pualia, U3 KOTOpPOro CACIaH map.

ROCHYRAmMe1bHOM OBUICEHUW))
JlaGopaTopHbie padoThl «3yueHne 0ANIHCTHYECKOT0 MAITHUKA),
«/3yyeHHue MaTEeMATHYECKOTO MASITHUKA»

1.

CoNoOAREWN

O N
~AWNEO

15.
16.
17.

18.

Yt0 Takoe UMITYJIbC MAaTEPUAIBHON TOUKHU

3aKOH N3MEHEHHUS UMITYJIbCA MaTepUaAIbHON TOUKU

Yo Takoe UMITyJIbC CUCTEMBI MaTepUaAJIbHBIX TOUYEK

3aKOH W3MEHEHHUS UMITYJIbCA CUCTEMbI MATEPUAIbHBIX TOUEK
Chopmynupyiite 3aKOH COXpaHEHUS UMITYJIbCA CUCTEMBI

[aiite onpenenenus ynapa

[Touemy npu ynape COXpaHseTcs UMITYJIbC CUCTEMBI?

Urto Takoe MEXaHMYECKOE COCTOSIHUE CUCTEMBI?

[TpuBecTu npuMeps! GYHKLUUN MEXaHUYECKOT'O COCTOSHUS CUCTEMBbI

. UTo Takoe KMHETUYECKasi SHEPTUsl CUCTEMBI Tell, U TI0 KAKOMY 3aKOHY OHA U3MEHSETCs?
. UTo Takoe NOoTeHIMAIbHOE CUJIOBOE T0JIE?
. ChopmynupoBath onpeaesieHue MOTEHIIMATIbHON SHEPTUH Tella U 3aKOH €€ NU3MEHEHUS.
. Kakuie cusbl B moBCeTHEBHOI MPAKTUKE SBISIOTCS MOTEHIIUATBLHBIMU?

. JlaTh omnpesenenue moss CUil conpotuBienus. [louemy oHo He siBIsieTCs

NOTEHLUAIbHBIM?

SIBASAIOTCS JIM MOTEHUMATbHBIMU CHJIBI HATSXKEHUSI HUTU U PEAKLIMU OMOPHI?

Yo Takoe MexaHUUEeCKask YHEPTHs, U [0 KAKOMY 3aKOHY OHa U3MEHSETCS?

JlaTb onpenieneHne KOHCEPBATUBHOM CUCTEMBI U OKAa3aTh, YTO €€ MEXaHH4YecKas
DHEPIHs COXPAHSAETCS.

Uro Takoe k03 (PULIMEHT MOJIE3HOTO NeUCTBUS TEXHUYECKOTO YCTpoiicTBa?

Paznen /Junamuka epauiamenbHo20 08UNCEHUA
JlaGoparopHasi pabora «OnpenesieHHe MOMEHTA HHEPLMI)

2.

»w

JlaTb onpenieneHne MOMEHTA CUJIBI.

Kak cBsi3anbl Mex a1y o000 MOMEHT UMITYJIbCAa CUCTEMBI B JIAOOPATOPHOM crucTeMe
OTCUYETA U B CUCTEME OTCUETA «IIEHTP MACC CUCTEMBI»

Hanucats ocHOBHOE ypaBHEHUE TMHAMUKU BPAIIATEIbHOTO ABMUKECHHUS.
Cdopmynuposats Teopemy llTeitHepa

BriBecTH BrIpakeHHE€ MOMEHTA HHEPLIMU OJTHOPOAHOIO JUCKA OTHOCUTEIBHO OCH,
IPOXOJAIIEH Yepe3 ero LHEHTP NEPHEHAUKYISIPHO €r0 MI0CKOCTH

JlaTb BBIpaskeHUE 3JIeMEHTapHON padOoThl BO BpalllaTeIbHOM JABH)KEHUN



7.

8.
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JlaTb BeIpa’keHUE KMHETUYECKOM SHEpruy abCOIIOTHO TBEPIOIO Tela, BPalllaoIIerocs
OTHOCHUTEJIBHO 3aKPEIUIEHHON OCH.
[ToueMy coxpaHsieTcss MEXaHUYECKasl SHEPIUs MassTHUKAa Makcseiia?

Pasnen 3aKOHbL NOCMOAHHO20 MOKA
JlaGopaTopHas padora «M3yyeHue MOCTOBOI CXeMbI»

1. Yro Takoe MIOTHOCTb NEKTPUUYECKOro ToKa U cuiia Toka? KakoBa cBsi3b Mex1y HUMU?

2. Urto Takoe CTOPOHHHE CHIIBI?

3. Cdopmynuposats 3akoH OMma B qudepennmnanbaon hopme.

4. Yto Takoe CONPOTUBJIEHHUE yyacTKa?

5. Yto Takoe ogHOPOIHBINA yyacTok enu? M300pa3uth ero aIeKTpUIECKyI0 CXEMY.

6. Yro Takoe D/C?

7. Urto Takoe HEOJAHOPOAHBIN ydacTok Lenu? M300pa3uTh ero 3MeKTpHUECKyIO CXEMY.

8. 3ammcarp uHTErpanbHBINA 3ak0H OMa IS y9acTKa [eMH U OOBSICHUTH SHEPTeTUICCKHIA
CMBICH KaXKJIOTO YJIeHA.

9. Uro Takoe cucTeMaTHYECKast MOTPEITHOCTh H3MEPEHUSL.

10. Kakoii amriepMeTp SABISETCS UCaTbHBIM?

11. Kaxoii BOJIbTMETp SBISAETCS UJI€AIbHBIM?

12. TIpu Kakux 3HAYEHUSIX YJEIBHOTO COIPOTUBIICHUS Cpela MOXKET CUUTATHCS
IIPOBOJHUKOM ?

13. Kakue Buabl IpOBOAHUKOB BaM M3BECTHBI, M KTO SIBISETCS HOCUTENIEM TOKA B HUX?

14. Yem oTiimyaeTcs TEMIIEPATYPHBIN X0/ YISTLHOTO COMPOTHBICHHUS METAJLIOB OT JIPYTUX
MPOBOJTHUKOB?

Paspen Maznemusm

JlaGoparopHbie padoThl «M3MepeHue COCTABJIAIIINX MATHUTHOTO MO 3eMJIH
METOJA0M HAJIO:KEeHHSI BHEIIHEro moJjs», «A3mepenune cuibl, AeidcTBYIOIIENH HA
NMPOBOJHUK C TOKOM MarHUTHOM M0J1e», «3yueHne noBeieHUsi PAMKH ¢ TOKOM
B MAarHUTHOM I0JI€»

1.
2.
3.

o ok

~

Yrto Takoe MarHuTHOE nojue?
Kaxk na3piBaeTcst 1 0003HaYaeTCsl CHIIOBAsi XapaKTePUCTUKA MATHUTHOTO TTOJISI?
Ecnu marHuTHast MHAYKIMS HA MECTE MOJIOKEHUSI IBHXKYIIETOCsS OTPUILIATEIBHOTO 3apsia

HalrpaBJICHAa Ha pUCYHKE BBEPX, a €0 CKOPOCTH - BIIPABO, TO KyJda HaIIpaBJICHA CHUJia CO

CTOPOHBI MarHUTHOTO 1OJISA?

Uro Takoe cuna Amrnepa? 3aluIInTe BbIpaKEHUE dJIEMEHTapHON Cuilbl AMIepa.

YT0 Takoe MarHUTHBIN MOMEHT?

Kaxk Bo3nelicTByeT 0IHOPOJIHOE MAarHUTHOE T0JI€ HA MArHUTHBI MOMEHT. 3anuIIUTe
BBIPAKEHHE, OMMCHIBAIOLLEE 3TO BO3ACHCTBHE.

3anuiuuTe BhIpa)KEHNE YIHEPTUH MATHUTHOIO MOMEHTA B MarHUTHOM TIOJI€.
Cdopmynupyiite 3akon buo-CaBapa-Jlamiaca 1 mpoBeUTE aHATIOTHIO C BBIPAKEHHEM
HANPSDKEHHOCTH AJIEKTPOCTATUYECKOTO OISl TOUEYHOTO 3apsia.

Yemy paBHa MarHuTHas MHAYKIUS B BO3yX€ B IIEHTPE IJIOCKOM KaTylku pagauyca R u3
N BUTKOB, 10 KOTOPBIM TEYET TOK |.

MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUNCKON DEJEPAIINN
denepanbHOe roOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEXKICHHE BBICLIEro 00pa3oBaHus
MOCKOBCKHIA TOJUTEXHUUECKUH YHUBEPCUTET

HanpaBneHI/Ie INOATOTOBKH:
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15.03.03 «IlpukiiagHas MEXaHUKay
OII (mpodunp): «IIporpammupoBanre U HUPPOBbIC TEXHOJIOTUH B TUHAMUKE U
MPOYHOCTH

Kadenpa dwusuka

(HanMeHOBaHKE Kadeapbl)

MarepuaJjibl K 3K3aMEHY

10 JUCLHMITIIMHE dusuka
(HaMeHOBaHHE IUCIUILIIHBI)

Dopma npomedscymouHou ammecmayuu, NPoepswas Cmenenb 0C80eHUs
xomnemenyuu OIIK-1

Oo0pa3en ouJaera A JK3aMeHa

MUHUCTEPCTBO HAYKU U BBICHIETO OBPA30OBAHUS POCCUNCKON OEJEPALIIN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIIEI'O
OBPA30BAHUIA
«MOCKOBCKHUI NOJJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHI IIOJIUTEX)

A

®daxynpTeT 0a30BBIX KOMICTEHIHH, Kapenpa «Puznkay»
Jucunrnuna «duznkay»
O6pa3oBarenbHas nporpamma «IIporpaMMupoBanre i TU(GPOBBIC TEXHOIOTHN B TUHAMUKE M IPOTHOCTH

Kypc 1, cemectp 2

3auém no pazoeny «Mexanuxa»
BUJIET Ne 1

1. ITosoxeHue 1 ero OTHOCUTEIHLHOCTb.

2. Ananorus MCKAY MOCTYNNATCIbHBIM U BPAIIATCIIbHBIM JIBUKCHUAMU

YTBepxneHo Ha 3aceqanuu kadenpsl «Dmsukay 04.05.2023 ., mporokon Ne.9

3aB. kadeapoit /Ctpekanuna J[.M. /
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Bonpoce! AJ151 MOATOTOBKY K 3a4éTy 1o pasaeny «MexaHuka»

[TonoxeHue U ero OTHOCUTEIbHOCTb.

Tpaexropust. Conpukacaromascs OKpy>KHOCTb. LIeHTp u painyc KpUBU3HBI TPACKTOPUHU
CkopocTb IBUKEHUS U €€ OTHOCUTEIBHOCTb.

VYckopenue. KacarenbHOe 1 HOPMAIIBHOE YCKOPEHHS.

JlexapToBa cucrema KOOpIuHaT.

KunemaTudeckue 3aK0HbI JBUKEHUS

[TocTymarensHoe aBMX)eHUE abcomoTHO TBEpAOro Tena (ATT).

[Tonsitre cuibl. AGCOIIOTHOCTD CHIIBI B KJIIACCUYECKOW MEXaHHKE.

[ToHsITHSI paBHOJICUCTBYIOIIEH U COCTOSIHUS ITOKOSI.

. IlepBbIii1 3akoH HproToHa. MHepLHanbHbIe CUCTEMBI OTCYETA.

. Bropoii 3akon HetoTOHA 1 3aKk0H BceMupHOTO TATOTEHHUS.

. IMIynibC ¥ 3aKOH €ro U3MEHEHHUS.

. Tpetnii 3akoH Hpl0TOHA M COXpaHEHUE UMITYJIbCA 3aMKHYTOW CUCTEMBI.
. Y 1apsl ¥ pa3pbIBbI.

. IonsTre cunoBoro nomus

. DnemeHTapHas padoTa U paboTa Ha KOHEYHOM I1€PEMEILIEHUU.

. MoOmHoCTb.

. Kunernueckast sHeprus u 3akoH €€ U3MEHEHHSL.

. IToreHnnanbHbIE CUIIOBBIE NOJIS M TIOTEHUUAJIbHAS DHEPTHSL.

. MexaHnnueckasi 3HEpIust ¥ 3aKOH €€ U3MEHEHHUSI.

. KoHcepBaTuBHBIE CHCTEMBI.

. DIIeMEeHTapHBIN yroJl HOBOPOTAa U YIJIOBasi CKOPOCTh

. CBs13p MEXly YIJIOBOM U JIMHEWHON CKOPOCTSMH.

. YTJI0BOE YCKOPEHUE.

. KacarenbHoe 1 HOpMalIbHOE YCKOPEHUS BO BpallaTeIbHOM JIBUKEHUU
. Bpamarensnoe asmxenne ATT.

. MOMEHT umnyiabca U MOMEHT CHJIBI

. 3aKOH U3MEHEHUS MOMEHTA UMITYJIbCa.

. MoMeHT umnysbca 1 yriaoBasi CKOpocTb. MOMEHT MHEPLIMH.

. OCHOBHOE ypaBHEHHE TMHAMUKHU BpamareabHoro asmxeHust ATT

. OceBple MOMEHTBI MHEPLIMU HEKOTOPBIX TEIN

. Teopema IlITeitnepa

. PaboTa u kuHeTH4eckas sHeprus BO BpalllaTeIbHOM JABHKEHUH

. AHaJIOTHsI MEXAY OCTYNAaTEeIbHBIM U BpalllaTeIbHbIM JBHKEHUSMHU.
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Bomnpoce! /151 NOATOTOBKY K IK3aMeHY 10 pa3aeny « JIeKTPOMarHeTu3m»

IlepBbIe Bonpockl OnJiera

1. Onpenenenue 3MeKTpocTaTHIecKOro moisi. Onucanue GU3NIECKOTo JIEKTPOCTATHUECKOTO
IOJISI C IOMOIIBIO BEKTOPHBIX noneil. [lone snekTpuueckoi HanpsxéHHOCTH. OnpeneneHue
BEKTOpA MIEKTPOCTATUYECKON HAIIPSKEHHOCTH C IIOMOLIBIO 3aKkoHa KyiloHa.

2. [TpyHUMN Cynepro3uliiy MoJield B OTHOILICHUH HaNpsbKEHHOCTH. [lone aumois.

3. Ilonstue TenecHoro yria. IlonaTne noToka 3j1eKTpoCcTaTUYeCKOW HAPSHKEHHOCTH TOUEYHOTO
MCTOYHMKA B BAKYYME YE€PE3 3aMKHYTYIO [IOBEPXHOCTb.

4. Teopema OcTporpajackoro-I'aycca B Bakyyme.

5. Teopema Octporpaackoro-I'aycca B Bakyyme ¥ pacu€T MoJisi OAHOPOIHO 3apsHKEHHOMN Chephl.
6. Teopema Octporpajackoro-I'aycca B Bakyyme U pacy€T noJiei OJHOPOJIHO 3apsKEHHOMN
IJIOCKOCTH M BO3AYLIHOIO KOHIEHCATOpa.

7. Teopema Octporpajackoro-I'aycca B Bakyyme U pacy€T noJisi OAHOPOIHO 3apsSHKEHHON HUTH.
8. [ToTeHIIManbHOCTH 3EKTpOoCcTaTHUECKOro noJis. [lonstue norennmana. Belpaxenue
CKaJIIPHOTO TIOJIsI MOTEHIMANIA Yepe3 BEKTOPHOE M0Jie HaNpsHKEHHOCTU. BriBo (hopMyIibl
MOTEHIMala TOYEUHOI'0 UCTOYHUKA B BaKyyMe.

9. IloTeHuManbHOCTD AIEKTpocTaTudeckoro noss. [Tonstue norenunana. Boelpaxkenue
CKQJIIPHOTO TOJISI MOTEHIMAaJIa Yepe3 BEKTOPHOE MoJie HanpskEHHOCTH. [lone noTeHmana
OJIHOPOJHO 3apsLKEHHOM cephl B BaKyyMe.

10. IToTenmanbHOCTh 31EKTpOCcTaTHUYECKOro nojis. [Tonstue norenuunana. Beipaxxenue
CKaJISIPHOT'O T10JIsl HOTEHIMANa Yepe3 BEKTOpHOE noJie HanpshkéHHocTu. [lone noTennuana
OJIHOPOJIHO 3apsIKEHHOM MIIOCKOCTU B BaKyyMe.

11. IloTeHIIMaIBHOCTD JEKTPOCTATUUECKOT0 0JIs B BakyyMe. [loHaTre noreHnuana.
BolpaxxeHue ckajasipHOro noJisi OTeHIMaia yepe3 BEKTOpHOeE noJie HanpsxEéHHocTH. [Tone
NOTEHLIMaIa OAHOPOHO 3apSKEHHON HUTH B BaKyyMe.

12. TlonsiTHE TpaieHTa CKAISIPHON (PYHKIIMKU HECKOJIIbKUX MEPEMEHHBIX. Beipaxenue
BEKTOPHOTI'0 I0JIs1 HAPSHKEHHOCTHU Yepe3 CKaJSIPHOE M0JIe MOTEHIIHANIA.

13. PaboTa 37eKTpOCTaTHUECKOT0 MOJIs M0 epeMelieHIIo TpooHoro 3apsiaa. [lonstue
HaIpPSDKEHUS.

14. IloreHnmanbHass YHEPTUS CUCTEMBI TOYEUHBIX U HETIPEPBIBHO PACIPEAEIEHHBIX 3apsAI0B.
15. IlonsiTHE MUBNAEKTPpUYECKOUN cpeabl. MeXaHU3M MOJISIPU3ALMHU HEMOISPHOTO JUAJIEKTPHKA.
Bekrop nonsipuzanuu. JAuaaexkTpudeckas BOCIPUUMYUBOCTD JUJIEKTPUUECKON CPEIB.

16. TlonsaTue nuanexTpuyeckoit cpeapl. [loTeHIManbHas SHEPTUs EKTPUUECKOT0 AUMOIBHOTO
MOMEHTA B JJIEKTPUYECKOM I0JIe. MeXaHU3M MOJIIPU3aLUH MTOJISIPHOTO AUAJIEKTPUKA.
Jusnexktpudeckasi BOCIPUMMUYKUBOCTD IUAJIEKTPUKA.

17. Ilone cBsi3aHHOTO 3apsJa B MOJISPU30BAHHOM AnNIEKTpUKe. Teopema OcTtporpanckoro-
["aycca B nuanexTpuke. BekTopHOE Mojie 37eKTpUUecKOl HHAYKIUHU (3JIEKTPUUECKOTO
CMEIEHHS) U €€ CBS3b C MOJIEM JIEKTPUUECKON HanpsKEHHOCTH.

18. CBA3b MEXy JIEKTPUUYECKON HANPSHKEHHOCTHIO CBOOOIHBIX 3aps0B B BAKYYME U B
JUDJIEKTPHUKE.

19. TlonsiTe npoBoAsIIEei cpeabl. DNEKTPOCTaTUYECKU TPOBOAHUK. Pacnipenenenue
HECKOMIIEHCUPOBAHHOIO 3apsja M0 3JIEKTPOCTaTUYECKOMY ITPOBOJHUKY. DIIEKTPOEMKOCTh
YeIMHEHHOTO MPOBOIHUKA.

20. AHanu3 cucTeMBI «IIPOBOJISALINH AP — TOYEUHBIN 3apsA» METOJOM 3€pKaIbHBIX
M300paKeHH. 3a3eMIICHHE.

21. BzaumHas 1eKTpoEMKOCTh. [110cKkHii KOHIEHCATOP U €ro dNMEKTPOEMKOCTh. CIIOCOObI
COETMHEHUS KOHJIEHCATOPOB.

22. B3aumHas 3nekTpoéMKocTh. Chepruieckuil KOHASHCATOP U €ro SJIEKTPOEMKOCTD.

23. B3auMHas 351IeKTpOEMKOCTD. [[UIMHIpuYecKnii KOHIEHCATOP U €0 AIEKTPOEMKOCTD.

24. DHeprusi yeAMHEHHOTO 3apsHKEHHOTO MPOBOAHMKA, 3apsKEHHOTO KOHCHCATOPa U 00bEMHON
IJIOTHOCTH YHEPTHH 3JIEKTPOCTATUUECKOTO MOJIS.
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25. OCHOBHBIE MOHATHUS TEOPUH IEKTPUYECKOTO TOKA: BEKTOP INIOTHOCTH TOKA U CHJIA TOKA.
CBs13b MEXly HUMH.

26. 3axon Oma B qudepeHnmnanbaon hopme.

27. 3axon Oma B HHTETPAJIBHON opMe IJIs1 OMHOPOAHOTO yuyacTKa. CONMpOTHBIIEHHE yUacTKa.
CniocoObl coeIMHEHUsI COTTPOTUBIICHUI.

28. 3akon Oma B HHTETpAIBHOU (popMe JIsl HEOAHOPOTHOTO ydacTKa. [lomoxkurenpHbIe U
otpunarenbubie DJC. DHEepreTHYecKuii CMbICI MHTETpaIbHOIO 3akoHa OMa.

29. 3akon Oma 115 MpocToro KoHTypa. 3akonsl Kupxroda.

30. 3akon [xxoyns-Jlenna.

Bropsblie Bonpockl 0u1€TOB

1. BextopHoe npoussenenue. [IpaBuiao Moaysis U IpaBUiIo HAIIPaBICHUS.

2. IlonsiTe MarHUTHOrO NOJIA. MarHuTHast MHIYKIUS KaK CUJI0BAst XapaKTEPUCTHKA MarHUTHOTO
noJisi. MaruuTHas coctasisitoiiast cuisl JIopeHua.

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

4. JIBe BEKTOPHBIE XapaKTEPUCTUKA MAarHUTHOT'O MOJISl B MATHETUKE U CBSI3b MEXK/1Yy HUMHU.
BeipaxeHust 00bEMHOM INIOTHOCTH SHEPTUU MArHUTHOTO MOJISl B MarHETUKE

5. IIpumenenue 3akona bCJI B Bakyyme: MarHUTHast UHIYKIMS B LIGHTPE BUTKA C TOKOM.

6. Cuna Amnepa 1715 IpOBOJHUKA C TOKOM 3JIEMEHTApPHOMU JJIMHBI U JUIs IPSIMOTO IIPOBOJHMKA C
TOKOM KOHEYHOM JJINHBI.

7. MaruuTHBI MOMEHT U BO3/I€HCTBHE HA HETO MArHUTHOTO 10JIs. AHAJIOTUs MEXy BUTKOM C
TOKOM M MarHUTHOW CTPEJIKOM.

8. Maruuthslii notok. Teopema OcTporpanckoro-I'aycca 1jis MAarHUTHOTO TOJIS M BBIBOZBI U3
HEE.

9. PabGota cunel Amrepa B ciaydae yyacTKa IPOBOJHUKA C TOKOM

10. PaboTa cuibl AMriepa B ciiydae 3aMKHYTOT'O KOHTYpa C TOKOM

11. IloHsATHE HUPKYISILIMKM BEKTOPHOTO MOJIA. 3aKOH IIOJIHOT'O TOKA B BAKYyM€E U B MarHETHKE.
12. [IpuMeHeHue 3aKoHa IMOJIHOTO TOKA: MAarHUTHOE 110JIe 0ECKOHEYHO JJTMHHOTO MPOBOA C
TOKOM B BaKyyMe.

13. IlpuMeHeHue 3aK0Ha MOJIHOIO TOKAa: MArHUTHOE T10JI€ TOHKOT'O TOPOUJIa U ITTUHHOTO
COJICHOWIA.

14. SIBnenue snexTpoMarHuTHOM MHAYKIMH. 3akoH Dapanes u npasuiio Jlenna. [lonstue
00paTHOM CBSA3U. 3aKOH AJIEKTPOMArHUTHON MHIYKIIUH.

15. Tlpuunnst /1C uHAYKINY B ABMKYIIMXCS IPOBOJAHUKAX U B HEM3MEHHBIX KOHTYpPax
IIPOBOJHMKOB B IEPEMEHHOM MarHUTHOM I0J1€. BUXpeBO€ 2JIEKTpUYECKOE I10JIE U BBIPA)KEHNE
yepe3 Hero D/]C MHAYKIMY B HETIOABM>KHOM KOHTYpPE IIPOBOJHUKA.

16. KonmmyecTBo 3apsiaa, NpoTEKIIEE B KOHTYpE IPOBOAHMKA IIPU U3MEHEHUH TOTOKOCLEIIIICHUS
KOHTYpa.

17. SIBnenne camonnnykuuu. Ilonsatue nanykTuBHOCTH KOHTYypa. DJIC CamonHayKIuu. 3aKOH
Oma 17151 yyacTKa ey ¢ MHAYKTUBHOCTBIO. DHEPrus MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM.



