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1. Ileau ocBOeHNSI JUCHHUILIUHDI.

K 0CHOBHBIM 1EJISIM OCBOCHUS JUCIHUILTUHBI « DH3UKa» CIeAyeT OTHECTH:
— @opMUpPOBaHNE HAYYHOTO MHUPOBO33PCHUS M COBPEMEHHOTO (hPM3HUECKOTO
MBIILICHUS;
— MPUOOpPETeHHE TPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX I W3Y4YCHUS
€CTECTBEHHOHAYYHBIX, 00MIETPOPECCHOHATIBHBIX U CIICIIUATBHBIX TACIUATIINH
K ocHOBHBIM 3a1a4aMOCBOCHUS TUCITUTUIMHBI « DU3HKA» CIIETyeT OTHECTH:
— N3yuenne oOmielr ¢uzuku B 00bEME, COOTBETCTBYIONIEM KBaTH(pUKAIIUN
CTICIIHATTUCTA

2. Mecto aucunniimubl B ctpykrype OOII cneunaanrera.

HucuuminHa «Pu3uka» OTHOCUTCS K 00sA3aTebHOM 4acTH OCHOBHOU 00pa-
3oBaTeIbHOM mporpammel crienuanuteta (OOIT).

«Duzuka» B3aMMOCBSA3aHA JIOTMUECKH U COAEPIKATEIBHO-METOJIUYECKU CO
cnenytommnmu aucrummrnaamu OOl
— MaremaTtuka;
— TeopeTnyeckass MEXaHUKa;
- COnpoTHUBIEHNE MATEPHUATIOB

3. IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO IUCHUILIHHE
(Moxy.110), COOTHECEHHBbIE C IVIAHUPYEMBbIMH Pe3yibTATAMHU 0CBOCHUS 00pa-
30BaTeJIbHOM POrPaMMBbI.

B pe3ynbpTaTe O0CBOEHUS NUCUMILIMHBI (MOIYJs) Y oOydaromuxcs GopMupy-
I0TCS CJIEIYIOUIME KOMIIETEHLIMH W JIOJDKHBI OBITh JOCTUTHYTHI CIHEAYIOLIUE pe-
3yJbTaThl 00yUYEHUs KaK 3Tan (OPMUPOBAHUS COOTBETCTBYIOIIUX KOMITETEHIIMMA:



B pesyabTare ocBoe-
HHs1 00pa3oBaTeJIbHOM

peniaTh HHXCHEPHbIE U
HAyYHO-TEXHUUYECKUE
3anmaqn B chepe cBoeit
npodeccuoHanbHOM Je-
ATEILHOCTU ¥ HOBBIX
MEXKIUCHUTUTHHAPHBIX
HaIPABJIEHUI C UCMOJIb-

Kox xomme- IlepeyeHb MIaHNPyeMBbIX Pe3yJbTATOB 00Yy-
NporpamMmbl 00y4alo-
TEeHIMH . YeHHs M0 JUCIHHUILINHE
INUHACA J0JIKeH 00J1a-
aaTh
OIIK-1 Croco0eH CTaBUTh U 3HATD:

e cucreMy (yHIaMEHTAIbHBIX (U3UIe-
CKMX OIIPENEIICHUN U 3aKOHOB
yMeThb:
® TPUMEHATH (QyHIaMEHTAJIbHBIE (hU3NYe-
CKHe 3HaHUSA JJIs1 OPTaHU3AI[H CBOETO
TpyZAa Ha Hay4YHOH OCHOBE
BJIa/IeTh:

30BaHHEM €CTECTBEHHO-
Haqumx, MaremMarudc-
CKHX U TEXHOJIOTHYe-
CKHMX MOJIeIeH

e HaBbIKaMU MpUMeHeHus pyHIaMeH-
TaJdbHBIX PU3NYECKUX 3HAHUU JIA ca-
MOCTOSITEJIbHON OLIEHKH PE3YyJIbTaTOB
CBOEH JESITENbHOCTU

4. CTpyKTYypa M coaepKaHne JUCHUILIHHBI.

OO0mrast TpyT0EMKOCTh TUCIUATIINHBI COCTABIISET 6 3a4CTHBIX CIMHHMIIBI, T.C.

216 axamemuyecknx yacoB (u3 HuX 108 wacoB — camocTosTeNbHAs paboTa CTyICH-
TOB).
Ha mepBoM Kypce BO BTOPOM CeMeCTpe BBIICISAETCS 3 3a4CTHHIC CIWHHUIIBI, T.C.
108 akagemuyecknx 4acoB (M3 HUX 54 yaca — caMOCTOsITeNIbHAs paboTa CTy/CH-
TOB).
Ha BTOpoM Kypce B TpeTheM ceMecTpe BhIJCIASTCS 3 3a4eTHbIC eIMHUIGI, T.¢. 108
aKaJIeMUYECKHUX 4acoB (M3 HUX 54 yaca — caMOoCTOsITeIbHAsE paboTa CTYJICHTOB).

Pacnipenenenre ayTuTOPHBIX YacOB IO BHUJAM 3aHSATHUN MPOU3BOIUTCS Clie-
JTYIOLIUM 00pa3oM.
Bropoii cemecTp: nekmnuu — luac B Henemo (18 wacoB), cemunapckue 3ansatus — 1
yaca B Henemto (18 wacos), maboparopusie padbotsl — 1 yac B Henemto (18 vyacos),
dhopma KOHTPOJIST —3a4€T.
Tpernii cemectp: nexkunu — 1 yac B Henemnto (18 yacoB), ceMuHapCKue 3aHATHS —
1 gac B Henemto (18 gacon), naboparopusie padotsl — 1 yac B Henento (18 gacon),
dhopma KOHTPOJIS —IK3aMEH.

CTpykTypa M COAep)KaHHE JUCHHUIUIMHBI «DU3MKa» MO CpoKaM M BHUAAM
paboOThI OTPaKEHBI B IPUIIOKEHUU A.

Conep:xanue pa3aeaoB JUCUUIJINHBI

Bropoii cemecTp



B Benenue B pusnyeckuii JJaGOpaTOpHbIA NPAKTHKYM
[Ipsimble 1 KocBeHHBIE (u3nyeckue udmepenusi. OOpaboTKa pe3ynbTaToB H3-
MepeHI/Iﬁ H OKCIICPUMCHTAJIbHBIC ITIOTPCITHOCTH

KunemaTuka nmocrynarejJbHOro ABH:KeHUS

@usnuecknii BexTop. llonsatne opra. Teopus otHocuTenbHOCTH [ anuies.
[TonoxeHne U ero OTHOCUTENBHOCTb. Tpaekropus mMaTepuanbHoM Touku. Compuka-
CarOIIAsICs MJIOCKOCTh M CONPHUKACAIOLIASCS OKPY>KHOCTb. DJIEMEHTAapHOE IepeMellie-
HHUE U 3JeMeHTapHbId MyTb. CKOPOCTh JBMKEHUS U €€ OTHOCUTENbHOCTh. [IpuHimn
cylneprno3uuuu apuxkeHuil. ¥Yckopenue. KacarenbHoe u HopManbHOe yckopeHus. Jle-
KapToBa cucreMa koopauHaT. Kunemaruueckue 3akoHsl JBrxkeHus. IloctynarensHoe
nBIKeHUE abcomoTHO TBEpAoro Tena (ATT).

JIMHAMHKA MOCTYNATEJIbHOI0 IBUKEHU S

[Tonsitue cunbl. AGCONIOTHOCTD CHJIBI B KJIACCHYECKOM MexaHuke. [lonsTus
PaBHOAECUCTBYIOIIEW M COCTOsIHUS MOKOsA. [lepBbii 3akoH Hprorona. MHepumnanbHbIe
cucteMbl orcuéra. Bropon 3axkoH HeroroHa u 3akoH BcemupHoro tsarorenus. Mm-
IIyJIbC Y 3aKOH €T0 U3MEHEHUs. TpeTui 3aKkoH Hpr0TOHA M COXpaHEeHrEe UMITyJIbCa 3a-
MKHYTOU cucTeMBI. LIeHTp Macc cucrteMsl. Y qapsl U B3pBIBBI.

PabGoTa ¥ 3Heprus B NOCTYNATEJIbHOM JABHKEHUHU

[TonsiTue cunoBoro mois. DaeMeHTapHas paboTa U paboTa Ha KOHEYHOM Ie-
peMewiennd. MomHocte. Kunetnueckas sHeprust M 3akoH €€ U3MeHeHus. Teopema
Kénura. I[loTeHmanbHble CUIOBBIE MOJIA M MOTECHIMAIbHAS SHEPrus. 3aKOH U3MEHe-
HUs NOTEHUMAIbHOM 3Hepruu. HenorennumansHeie cunoBble nons. Ilone cun compo-
TUBJICHHS KaK MPUMEP HEMOTEHIMAIBLHOIO CHIIOBOTO TOJIsl. MeXaHnyecKasi SHeprust v
3aKOH €€ n3MeHeHusa. KoHcepBaTUBHBIE CHCTEMBI.

KunemaTuka BpamarejbHOI0 ABUKEHUS

DneMeHTapHbId yrojl MOBOPOTa M YIJIOBas CKOPOCThb. CBSA3b MEXIy AJIEMEH-
TapHBIM YIJIOM [IOBOPOTA U JIEMEHTAPHBIM nepemeleHrueM. CBsi3b MEXy YIVIOBOM U
JIMHEWHOU CKOPOCTAMHU. YTIIOBOE yCcKopeHue. KacarenpbHoe 1 HOpMaIbHOE YCKOPEHUS
BO BpalareibHoM JBkeHuu. BpamarensHoe npmkenue ATT. CooTHoLIEHHE MEXTY
BpallaTeJIbHBIM U MIOCTYNaTEIIbHBIM JBUKCHUSAMU.

JIMHAMHUKA BPaIIATeJIbHOI0 ABHKCHUSA

MoOMEHT UMITyJIbCa U MOMEHT CHJIbI. 3aKOH M3MEHEHHUS MOMEHTA UMITYJIbCA.
OTHOCUTENHFHOCTh MOMEHTA UMITYJIbCa. MOMEHT UMITyJIbCa U yIJIOBasi CKOpOCTh. Mo-
MeHT uHepiuu. OCHOBHOE YpaBHEHWE NWHAMHUKH BpamartenabHoro AskeHuss ATT.



OceBble MOMEHTBI UHEPIUU HEKOTOPhIX Tell. Teopema lllteitnepa. Pabora u kuneTu-
YyecKasl SJHEprusl BO BPAIlATEIbHOM JBWKEHUU. AHAJIOTHUS MEXAY NOCTyNaTeIbHbIM U
BpAILLATEINBHBIM JIBUKECHUSIMU.

Tperuii cemectp

HanpsizkéHHOCTD 3JIEKTPOCTATHYECKOTO MOJIS

DIIEKTPUYECKUN 3apsA]l KAK UICTOYHHK JIEKTPOCTATUYECKOTO Nouist. 3akoH Ky-
noHa. [IpuHnune! 01u3koAecTBUs U JanbHoAelcTBUs. [loHsaTue pusmueckoro moss.
DNEeKTPOCTaTUUECKOE I0JIe KAaK YacTHbIM ciayyail gusmueckoro mois. Matemaruye-
CKHE TOJISl KaK croco0 OMHCaHUs HEMpephIBHO pacrpenenéHHoil marepun. Harps-
XKEHHOCTh KaK CHJIOBAsl XapaKTEpUCTHKA eKTpuueckoro nois. I[IpuHnun cyneprmo-
3UIUU JIEKTPUYECKUX MOJIEd B MPUMEHEHUH K Hanpsk€HHOCTU. [lone numnons. Oco-
OCHHOCTU CWJIOBBIX JIMHUN MOJISIHANPSXKEHHOCTHU 3JIEKTpOocTaTHuecKoro nojis. ITotok
BekTopa HampspkéHHocTH. Teopema Octporpaackoro-I'aycca (OI') B Bakyyme. [lpu-
MeHeHue TeopeMbl Ol 1 pacuéTra HANPsSYKEHHOCTH PACIIPEACIEHHBIX HCTOUHUKOB.

IToTeHMA 3JIEKTPOCTATHYECKOTO IOJIA

[ToTeHIManbHOCTh AJIEKTPOCTaTUYECKOTO Mosisl. [loTeHnuan kak sHepreTuyde-
CKas XapaKTePUCTUKA 3JEKTPOCTATUUECKOro NoJisi. CBA3b MEXKIY HANPSKEHHOCTHIO U
noTeHIuanoM. [IpuHIHMN Cynepno3uiiuy 3IeKTPOCTATUYECKUX TOJIed B MPUMEHEHUHN
K noreHuuany. Hampsokenue. Pabora 31eKTpOCTaTHUYECKHMX CHJI HA IMEPEMEIICHUU
poOHOTO 3apsiaa. DHEPrusi CUCTEMBI 3apsi/IOB.

JAMIIEKTPUKH ¥ IPOBOJHUKH B JJIEKTPOCTATUKE

Huanextpuueckas cpena. [lomapuzanus. usnexrpuueckass BOCOPUUMYHN-
BocTh. Teopema OI' B nuanekTpuke. JusiekTpudeckass IPOHUIAEMOCTb. JJIEKTPHU-
yeckoe cMmenleHue (MHaykuus). [Tonstue anexTpocTaTiueckoro npoBogHuka. Pac-
IpeAEIeHUe 3apsaaa M0 €ro NOBEPXHOCTH. DIEKTPUUECKass EMKOCTh YEAUHEHHOTO
pOBOAHUKA. B3anmHas €MKOCTH OBYX NpOBOAHMKOB. KoHmeHcaTopbl. DHeprus
AIEKTPUYECKOTO TOJIA.

3aK0OHBI MOCTOSIHHOTO TOKA

Bekrop mmotHocty Toka. Cuna Toka. 3akoH Oma B auddepeHimaibHOMn
dbopme. YnenpHOEe compoTuBIeHUE cpenbl. 3akoH Oma B MHTETrpaibHOU (opme.
ComnpoTuBiieHHe ydacTka 1enu. Dnekrpoapmwkyias cuia (3C) yuactka. 3akoH
Jxoyns-Jlenna B uaTerpasibHOM U B AudpepeHimansuoi hpopmax.

MarmeTusm



MaruutHoe moJie U ero Bo3JeucTBUE Ha ABMKyluecs 3apsanbl. Cuna Jlo-
penna. MarautHast uaaykusa. Cuita AMnepa. MarHUTHbIA MOMEHT U BO3/ICHCTBUE
Ha HEro MarHuTHOro moJiss. Mctounmku marHutHoro noJis. 3akoH buo-Caapa-
Jlarmaca. MarautHseiil moTok. Teopema OI' myist MaruutHOro moss. Pabora cuiibl
Awmriepa. 3aK0oH MMOJTHOTO TOKa U ¢uznueckas Teopema CTokca B BAKyyM€E U B Mar-
HeTuke. Hanpsok€HHOCTP MAarHUTHOTO moJisi. MarHuTHas BOCIPHUUMMYHBOCTH H
MarHuTHas MPOHUIIAEMOCTh. JIMHEHHbIE MarHeTUKH (Iua- U MapamMarHeTUKH) U
HEJNMHEWHBIM MarHeTHKu (peppomarHeTnku). HamarnuunBanue QeppomMarteTu-
KOB: KpHMBas Ha4aJIbHONM HAMArHWYEHHOCTH, MPEACIbHAS U HENpPEACIbHbIC TETIIH
rucrepesuca. JKECTKHE U MATKUE MarHETUKH.

DJIEKTPOMATHUTHAS HHAYKIUS

3akoH Papanes n npasuio Jlenna. Buxpesoe anekrpuueckoe noie. Camo-
uHAykus. [lepexonHbie mponeccsl B ANEKTPUUECKOW LENU. DHEPruss MarHuTHOTO
HOJIS.

5. O6pa3oBaresibHbIE€ TEXHOJOTHH.

MeTtoauka mpenogaBaHus JTUCHUILTUHBL «Du3uKa» mpeaycMaTpuBaeT HUC-
MOJIb30BaHUE PA3NUYHBIX (POPM MPOBENECHUATPYNIOBBIX W HWHAMBHIYATbHBIX
ayJIMTOPHBIX3aHATUUB COYETAHWU C BHEAYJUTOPHON paboOTOM C 1enbto (HopMHUpo-
BaHUS U Pa3BUTHSI MPOPECCUOHAIBHBIX HABBIKOB CTYCHTOB.

1) M3noxxeHue JEKIMOHHOTO MaTepHuaia 1o PsIy pa3ieioB COMPOBOXKIA-
ercs npesentarusamu Microsoft Office Power Point, BkirouaroniumMu HCoib30Ba-
HUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXE€M, MOJIEJEl, BUPTYyaJbHbIX IKCIEPH-
MEHTOB.

2) B xone ynekuuii mpoBOIATCS JIEMOHCTPAIMOHHBIC KCIIEPUMEHTHI C HC-
M0JIb30BAaHUEM HKCIIEPUMEHTAIBLHOM 0a3bl Kapeapsl.

3) CTyneHThbl BBITIOJHSIOT JabopaTopHbie paOOThl (PU3MUECKOTO MPAKTHU-
KyMa B Jlaboparopusix kadenpsl «DPuznkay. YueOHbIe MaTepuabl JIJIsi CAMOCTOSI-
TEJIbHON PabOTHI MO MOATOTOBKE K JOMYCKY M K 3alIUTe JaOOpaTOpHBIX padoT CTy-
JICHTBI MOTYT MOJTy4aTh AUCTAHLIMOHHO C caiiTa Kadeapsl.

4) TlpoBepka pe3ysbTaTOB BHEAYAUTOPHOW PabOTHI CTYJACHTOB OCYIIECTB-
JISIETCSI ¢ TIOMOIITBI0 KOHTPOJIBHBIX paboT, Ompoca | 3aIuThl Ja00paTOpHBIX padoT.

6. OnleHoYHBIE CPECTBA 1JI TeKYIIEro KOHTPOJIS YCIeBaeMOCTH, IIPOMEKY-
TOYHO¥ aTTeCTAIMH [0 UTOTaM OCBOEHMS JUCHUILIUHBI U y4eOHO-
MeTOInYecKoe ofecneyeHue CaMoCTOSAITeIbHOI padoThI CTY1€HTOB.



B mpouecce oOydeHust UCMONB3YIOTCS CIEAYIONIME OIEHOYHbIE (POpPMBI ca-
MOCTOSITEJIbHOM PabOThl CTYJEHTOB, OLIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH U MIPOMEKYTOUHBIX aTTECTAIIHI:

Bo BTOpOM cemecTpe

— BBINIOJIHEHUE U 3aIlIMTa YETHIPEX TAOOPATOPHBIX PA0OT MO MEXAHUKE;
— BBINOJHEHUE JIBYX KOHTPOJIbHBIX PadoT;

— PEryJSIPHOE MPOBEICHUE YCTHBIX OIPOCOB;

— 3a4€T no pazaeny «MexaHukay.

B TperbeM cemecTpe

— BBINOJIHEHUE U 3aIUTa YETHIPEX JTa00PAaTOPHBIX pabOT MO IEKTPOMArHETU3MY;
— BBINIOJIHEHHE JIBYX KOHTPOJIbHBIX pa0oT;

— peryJsipHOE MPOBEICHUE YCTHBIX OMPOCOB;

— DK3aMEH 10 pazzieny «JIEeKTPOMArHeTH3M»

OOpa3upl 3a1aHuil Ul TPOBEACHUS TEKYIIETO KOHTPOJIA: KOHTPOJIbHBIX pa-
00T, BOIPOCOB JJIsl YCTHOI'O OIIPOCA, BOIPOCOB I 3a4€Ta M 3K3aMEHA, a TaKKe
OuneToB I 3a4€Ta M 9K3aMeHa NPUBEEHBI B IPUIIOKEHUN 2.

6.1. ®oH OLIEHOYHBIX CPEACTB JIS MPOBeIeHUS MPOMEKYTOYHOM ATTECTANNH
00y4aromuxcs no JMCUUIINHE (MOIYJIIO0).

6.1.1. IlepeyeHb KoOMIETEeHUHI € YKa3aHMEM JTANOB MX (POPMHPOBAHUA B
npouecce 0CBOCHHs1 00pa3oBaTeJbLHOMH NPOrPaMMblI.

B pe3ynbTaTe OCBOCHMS NUCHMIUIMHBI (MOIYJIsA) (DOPMUPYIOTCS CIIEIYIONINE KOM-
NETEHLUU:

Kon kommne- | B pe3yabTaTe ocBoeHHs 00pa30BaTe/IbHOI NPOrpaMMbl 00y4arommiics
TeHIUH H0JIKEeH 00J1a1aTh

OIIK-1 Crioco0eH CTaBUTh U peliaTh HHKEHEPHBIEC M HAYYHO-TEXHUYECKHUE 3a/1a4U
B c(hepe cBoelt mpodecCHOHATBHON JEATETFHOCTH U HOBBIX MEKIUCITN-
TUTMHAPHBIX HAMPABJICHHUHA C UCTIONH30BAaHUEM €CTECTBEHHOHAYYHBIX, Ma-
TEMATUYCCKUX U TEXHOJIOTNYCCKUX MOHeHefI

B mpomecce ocBoenusi oOpa3oBaTenbHON MPOTPAMMBI JTaHHBIE KOMIIETEHIIUH, B
TOM YHUCJI€ UX OTIEIbHBIE KOMIIOHEHTHI, POPMUPYIOTCS MOATAITHO B XOJI€ OCBOE-



HUS 00y4YaIOIUMHUCS JUCITUTUTHH (MOJTYJICH), MPAKTUK B COOTBETCTBHH C YI€OHBIM

IJIAaHOM U KaJICHJIapHBIM rpaduKkoM yueOHOTo mpoliecca.

6.1.2. Onucanue nmokasarejeil 1 KpUTepUeB OLEHNBAHUS KOMIIeTEHIIUIA,
(opMupyeMBbIX 110 HTOraM OCBOEHMS TUCIHUILINHBI (MOIYJIs1), ONIMCAHME HIKAJI

OLICHUBaAHUHA

[Toka3zaTenem OLEHUMBAaHMS KOMIETEHIMI HAa pa3au4HbIX 3Tanax ux (Hopmu-

POBAHHUA ABJIACTCA NOCTHIKCHHC 06y‘-IaI-OHII/IMI/ICSI IUVIAHUPYCMBIX PE3YJIbTATOB O6y-

YEHUS 110 JUCHUIUIUHE (MOJIYIIIO).

IToxka3arean

Kputepun ouennBanns

2

3

4

5

OIIK-1. Cnoco0eH CTaBUTh M PelIaTh HHKEHEPHbIEC U HAYYHO-TEXHUYECKUe 3a7a4u B cepe cBoeil
NpogecCHOHATBHOI /1eSITeJIbHOCTH M HOBBIX MEXKANCHUINIMHAPHBIX HANIPABJIEHHUI ¢ HCI0JI30Ba-
HHMEM eCTeCTBEHHOHAYYHBIX, MATEeMATHYeCKUX M TeXHOJIOTHYeCKUX Mojeei

3HATh:

cucremy GpyHaa-
MEHTAIBHBIX QH-
3MYECKHX ONIpere-
JIEHUH U 3aKOHOB

OO0yyaromuiics ae-
MOHCTPHUPYET IOJI-
HOE He3HAHUE WIIN
HEJJOCTaTOYHOE
3HAHHUE CHCTEMBI
(byHIaMEeHTaIbHBIX
(u3IIeCcKNX oOrpe-
JICTICHUI U 3aKOHOB

OO0yyvaromuiics
JEMOHCTPHPYET
HEIOJHOE COOT-
BETCTBUE CIIE/Y-
JOIIMX 3HAHUM:
3HAHHUE CHCTEMBI
(dbyHIaMEeHTaIb-
HBIX (PU3NIECKUX
ONpEeEICHUN 1
3aKOHOBHE SIBJIS-
€TCs TIOJTHBIM,
oOyJatromuiics
HUCIIBITHIBACT 3HA-
YUTENBHBIC 3a-
TPpYAHEHUS IPU
OIIEpUPOBAHUU
MTOYEPITHY THIMU
3HAHUSAMU U TIPU
UX MepeHoce Ha
HOBBIC CUTYyalluH.

OOyuaromuiics
JEMOHCTPUPYET
YaCTUYHOE COOT-
BETCTBHE CIIEAY-
FOIIMX 3HAHUM:
3HaHue QyHaa-
MEHTAIBHBIX (u-
3UYECKHX Oompese-
JIEHUH U 3aKOHOB
SIBIISICTCS TIOJTHBIM,
HO JOIYCKAaIOTCS
HEe3HAYUTEIbHEIC
OIIMOKH, HETOY-
HOCTH, 3aTpyHe-
HUSI TIPY aHAJIMTH-
YEeCKHX olepariy-
SIX.

OO0yyvaromuiics
JIEMOHCTPUPYET
MIOJTHOE COOTBET-
CTBHE CJICAYIOIINX
3HAHMI: 3HAHUE
(dbyHIaMeHTalb-
HBIX (PU3AYIECKIX
onpeneacHu u
3aKOHOB SIBIISIETCS
HOJIHBIM U TT03BO-
JISIET PACKPHITH
HCCIIETyEMYIO Te-
My BO BCEH IOJI-
HOTE.

YMeThb:
NPUMEHSTH (yH-
JaMeHTaJIbHbIE
¢dusnygeckue 3Ha-
HUSI [Tl OpraHu-
3alMH CBOETO
TpyJla Ha HAYYHOU
OCHOBE

OO0yuaromuiics He
yMeeT WM B HEeJl0-
CTaTOYHOHN CTENEeHU
yMeeT MPUMEHSTh
byH1aMeHTaIbHbIC
¢bu3nuecKue 3HaHUS
JUTSL OpraHU3aLuU
CBOETO TpyJa Ha
Hay4YHOH OCHOBE

OOyuatomuics
JIEMOHCTPHPYET
HETIOJIHOE COOT-
BETCTBHUE CIIE/ly-
IOIUX YMEHHMN:
NPUMEHSThH QyH-
JTaMEHTaJIbHbIE
¢dusnueckue 3Ha-
HUS 17151 OpTaHu-
3alMH CBOETO
Tpy/Jla Ha HAy4YHOUI

OO0yuaromuiics
JIEMOHCTPHPYET
YaCTHUYHOE COOT-
BETCTBUE ClIE/y-
FOILMX YMEHMIA:
MPUMEHSTD (yH-
JaMeHTaJIbHbIE
¢uzndeckue 3Ha-
HUS I OpTaHu-
3allUU CBOETO TPY-
Jla Ha HAYYHOU

OO0yuaromuiics
JEMOHCTPHUPYET
MIOJTHOE COOTBET-
CTBHE CJICAYIOIINX
YMEHUH: IpUMe-
HATH yHIaMEH-
TaJIbHBIC (U3HYe-
CKHUE 3HAHUS JUIS
OpraHu3aluu CBO-
€ro Tpysaa Ha
Hay4YHOU OCHOBE.




ocHoge. [{omyc-
KaroTCs 3HaYU-
TeJbHBIC OLIMOKH,
MPOSIBIISIETCS HE-
JIOCTaTOYHOCTb
YMEHUH, 110 psay
MoKazaTeew,
oOyJatomuiics
WCIBITHIBAET 3HA-
YUTEIbHBIE 3a-
TPYIHEHUS [IPU
ONEPUPOBAHUU
YMEHMSIMU U TIPU
UX IEePEeHOCe Ha
HOBBIE CUTyallUU.

OCHOBE. YMCHUSA
OCBOCHBI, HO JIO-
MyCKaIOTCs He3Ha-
YUATENbHBIE OIINO-
KW, HETOYHOCTH,
3aTpyAHCHUS IPU
AHAITUTUYECKUX
omnepanusx, nepe-
HOCE YMEHHH Ha
HOBBIC, HECTaH-
JApTHBIC CUTYa-
UM,

CroOomHO omepu-
pyer npuodpe-
TEHHBIMU YMCHHU-
SIMH, TIPUMEHSIET
WX B CUTYyalUsix
MOBBIIIIEHHOMN
CJIIOKHOCTH.

BJaJETh:
HaBBIKAMMU MPU-
MeHeHus QpyHaa-
MEHTAaIBHBIX Qu-
3UYECKHUX 3HAHUU
JIUISL CaMOCTOSI-
TEJILHOH OIICHKH
pe3yJbTaToOB CBO-
el IesATeIIbHOCTH

OO0yyaromuiics He
BJIaJieeT WIH B He-
JIOCTaTOYHOM CTe-
IIEHU BJIaJICeT
HaBBIKAMH TIPUMe-
HEeHUs1 pyHAaMeH-
TaNbHBIX (hu3nde-
CKUX 3HAHUM IS
CaMOCTOSTEILHOU
OIICHKU PE3yJIbTa-
TOB CBOEH JIEITEIb-
HOCTH.

OO0yyaromuiics
BJIaJieeT HaBbIKa-
MU IPUMEHEHHUS
(byHAaMEHTAIb-
HBIX (PU3NIECKUX
3HAHWUM U1 caMo-
CTOSITEJIBHON
OLIEHKU pPe3yJIbTa-
TOB CBOEH nes-
TEJLHOCTH, HO
JIOITyCKaI0TCS
3HAYUTENbHBIC
OmMnOKH, POSIB-
nsieTcst HeocTa-
TOYHOCTb BJaJe-
HUSI HABBIKAMU 110
psy mokasare-
neit, OOyyaro-
LUAICS UCIIBITHI-

OOyuaromuiics
YaCTHUYHO BJIaJIceT
HaBBIKAMH NIPUME-
HeHUs pyHIAaMeH-
TaNbHBIX (hr3uye-
CKUX 3HAHUU JUIS
CaMOCTOSATEIILHON
OIICHKH Pe3yJIbTa-
TOB CBOEH1 J1esi-
TEJIbHOCTH, HaBbI-
KM OCBOCHBI, HO
JIOTTYCKAIOTCS He-
3HAYUTEIbHBIE
OIIMOKH, HETOU-
HOCTH, 3aTpyAHe-
HUS TIPY aHAITUTH-
YECKHUX OTIepaIu-
SIX, TIEpeHOCce yMe-
HUH Ha HOBEIE,

OOyyvarommuiics B
IIOJIHOM 00BbEME
BJIaJICET HABLIKA-
MU HpI/IMCHCHI/ISI
(hyHIaMeHTaIh-
HBIX (DU3NYECKUX
3HAHUM I caMo-
CTOSITETLHOM
OIICHKH Pe3yJIbTa-
TOB CBOCH es-
TEIILHOCTH.

BacT 3HAYUTCIIb- HECTaHAapPTHBIC
HBIC 3aTPYAHCHUA CUTyaluu.
[pH TPUMEHEHUT
HABBIKOB B HOBBIX
CUTyaluAx.
BJIAJIETD: OOyuaromuiics He | OOydJaroImuics OO0yuaromuiics OO0yyaroiuiics B

HaBBIKAMH ITOMCKA
Y TIPOBEPKH HO-
BBIX UJIEH COBEP-
[IE€HCTBOBAHUS
Ha3eMHBIX TPaHC-
MOPTHO-
TEXHOJIOTHYECKHAX
CpencTB

BJIQJICCT WU B HE-
JIOCTATOYHOM CTe-
TICHU BJIAJICET
HaBbIKaMHU ITOHCKaA
Y TIPOBEPKH HOBBIX
uJel CoBepLICH-
CTBOBAHMUA HA3EM-
HBIX TPAHCIIOPTHO-
TEXHOJIOTHUECKUX
CpEJICTB.

BIIAJICET YACTUIHO
HaBBIKAMH TOUCKA
Y IPOBEPKU HO-
BBIX UJIEN COBEp-
LICHCTBOBaHUS
Ha3eMHBIX TPaHC-
MTOPTHO-
TEXHOJIOTHIECKIX
CpEACTB, OMyC-
KaroTCs 3HAYH-
TEIIbHBIEC OIINOKH,
MIPOSIBIISIETCSI HE-
JIOCTATOYHOCTD
BIIZICHUS HABBI-

BJIaJIEET HABbIKA-
MU MOKMCKA U MPO-
BEPKH HOBBIX Ujiei
COBEPIIICHCTBOBA-
HHS Ha3eMHBIX
TPaHCIIOPTHO-
TEXHOJIOTHYECKHX
CPEJICTB, HABBIKU
OCBOEHEI, HO JI0-
ITyCKaIOTCs He3HA-
YUTEIbHBIE OIINO-
KU, HETOYHOCTH,
3aTpyTHEHHS [TPH
AHAJIUTHYECKHUX

ITOJTHOM 00BEME
BlIaJie€T HaBbIKa-
MU MTOKCKA U MPO-
BepKI/I HOBBIX
ujel coBeplIeH-
CTBOBaHHs Ha3eM-
HBIX TPAHCIIOPT-
HO-
TEXHOJIOTMYECKHUX
CPEJICTB.




KaMH 10 PS/y 1MO- | OTepanusix, mepe-

kazareneit, O0y- HOCE YMCHHI Ha
YAFOIIUKCS UCTIBI- | HOBBIC, HECTAH-

THIBACT 3HAYH- JIApTHBIE CUTYya-
TENBHBIC 3aTPY/- | IHH.

HEHHS TIPH TIPH-
MEHEHHH HaBBIKOB
B HOBBIX CHUTYya-
LUSIX.

HIkanabl ouleHUBAHUSA Pe3yJbTATOB MPOMEKYTOYHOM aTTeCTAMM U UX ONMUCA-
HHE:

Dopma npomerxcymouHou ammecmayuu: 3auent.

[IpomexxyTouHas arrectanus oOydaronmxcs B (opme 3aué€ra MpoBOAUTCA
10 pe3yJIbTaTaM BBHIMIOJHCHHSI BCEX BHJIOB YUCOHOH pabOTHI, MPEAyCMOTPEHHBIX
y4eOHBIM IIJIAHOM TI0 JIAHHOHM JUCIUIUIMHE (MOJYJII0), P 3TOM YUUTHIBAIOTCS Pe-
3yJbTaThl TEKYIIErO KOHTPOJIS YCIIEBAaEMOCTH B TedeHHE cemectpa. OIeHKa CTe-
IICHU JOCTHOKCHHS 00YJarOIIMMHUCS IIAHUPYEMBIX Pe3yJbTaTOB 00YUYCHUS 10 JIUC-
IUILUTHHE (MOJIYJIIO) MPOBOJUTCS IMPeroaBaTesieM, BEIyIUM 3aHATHS 10 JHUCIIHU-
IuHe (MOJYJII0) METOAOM IKCIEPTHOM OlleHKHU. [lo ntoram mpomexyTouHOHU at-
TECTAIMK IO JUCHUIUTHHE (MOJYJII0) BBICTABIIICTCS OICHKA «3aYTCHO» WIIM «HE
3aUTEHOY.

K npomesxcymounou ammecmayuu 0onyckaromcs mojibko CMyOeHmbl, 8bl-
noHUsUIUe 8Ce BUObL YUeOHOU pabombl, npedycmMompeHtbvle paboyell npocpammo
no oucyuniune « Qusuxkay (YcnewlHo GbINOJHUBWIUE U 3auumusuiue ece 1abopa-
mopHvle pabombl U 8bINOIHUSULUE 6CEe KOHMPOTIbHbLE PAOONbL)

IIxaJja oue-
Onucanue
HUBAHUS
BoinonHeHsl Bce BuAbl Y4eOHOM pabOThl, MPEeayCMOTPEHHbIE YyU4eOHBIM ILIa-
HOM. CTyIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHMM, HABBIKOB IIPU-
BEJICHHBIM B Ta0JIMIIaX MoKa3aTesneil, onepupyer NpuoOpeTeHHBIMU 3HAHUSAMH,
3auTeHo YMEHMSIMH, HaBbIKaMU, IIPUMEHSAET UX B CUTYalUsIX TOBBIIIEHHON CIOXHOCTH.

HpI/I O9TOM MOT'YT OBITh AONYIICHBI HEC3HAYUTCIILHLIC OIJ_II/I6I(I/I, HCTOYHOCTH,
3aTPYAHCHU TP AHAIIMTUYCCKUX OIICpaluriax, IMMEPEHOCE 3HAHHUHI U YMeHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.

He BbimonHen oauH uiam Gosiee BUIOB y4eOHON paOOThHI, MPEeayCMOTPEHHBIX
He 3aureno | yueOHbIM maHoM. CTYAEHT AEMOHCTPUPYET HEMOJIHOE COOTBETCTBHUE 3HAHUIA,
YMEHMH, HaBBIKOB NpPHUBEIEHHBIM B TaONMIaX IOKa3aTesel, JOMycKarTCs




3HAYUTENIbHbIE OIUOKU, MPOSBISETCS OTCYTCTBUE 3HAHUI, YMEHHM, HaBHIKOB
10 pAly MOKa3aTeNe, CTYJEHT UCTIBIThIBACT 3HAUUTEIbHBIC 3aTPyIHEHUS [IPU
ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU MIPU UX MEPEHOCE HA HOBBIE CUTYAIIUH.

Dopma npomerHncymouHoil ammecmayuu: IK3ameH.

[IpomexxyTouHast arTectanus oOydaromuxcsa B GopMe 3K3aMeHa MPOBOJAUTCS
10 pe3yJbTaTaM BBIIIOJIHEHHUS BCEX BUJOB yueOHOUM pabOoThl, MPEAYyCMOTPEHHBIX
y4€OHBIM TIJIAHOM IO JAHHOW TUCHUIUIMHE (MOAYJIIIO), PU 3TOM YUUTHIBAIOTCS pe-
3yJbTaThl TEKYIIETO0 KOHTPOJI YCIEBaeMOCTH B TeueHHe cemectpa. OleHka cre-
MIEHU JOCTDKCHHS O0YJArOIIMMHUCS TIAHUPYEMBIX Pe3yJIbTaTOB O0yUEeHHUS TIO JTHAC-
MUTUIMHE (MOJIYIIO) MPOBOIUTCS TPETOaBaTeIeM, BEIYIIIUM 3aHITHS 0 TUCITH-
IUTMHE (MOJYJII0) METOJIOM JKCIEpPTHOU oreHkH. [lo uToram mpomexyTouHoM aT-
TECTallMy MO JUCHUIUIMHE (MOJYJII0) BBICTABIISIETCS OIEHKA «OTIMYHOY», «XOPO-
10», «YJOBJIETBOPUTEIIHHOY» WIH «HEYIOBICTBOPUTEIHLHOY.

K npomesxcymounou ammecmayuu 0onyckaromes moabko CHyOeHmbl, bl-
ROJIHUBUIUE BCe BUObL YUeOHOU pabombl, npedycMompeHHble paboyell npocpammou
no oucyunaumne « Pusuxkay (ycnewiHo GblNOIHUSWIUE U 3auumusuiue ece 1aoopa-
MopHble pabomsl U 8bINOIHUBULUE 8CE KOHMPOIbHbIE PAOOMbL)

IlIkana ouenueanus Onucanue

Buvinonnenst 6ce 6uovl yuebHou pabomsi, npedycmompeHntvie yyeod-
HolM naaHom. Cmyoenm OeMOHCmpUpyem cOoomeemcmeue 3HAHUI,
VMEHUl, HABbIKOS NPUBCOCHHbIM 6 MAabIUYax noxkazamenei, onepu-
0 pyem npuoOpemeHHbIMU 3HAHUSAMU, YMEHUIMU, HABLIKAMU, NpUMe-
ILIHAHO HSem UX 6 CUMYayusix no8blueHHoU cioxchocmu. [Ipu smom mozym
ObiMb OONYUeHbl He3HAYUMEIbHbIE OWUOKU, HEMOYHOCU, 3ampPY0-
HeHUsi NPU AHATUMUYECKUX ONepayusix, NepeHoce 3HAHUL U YMeHUll

Ha Hoeble, HecmaHdapmele cumyayuu.

Buinonnenvt 6ce 6udvl yuebnoii pabomul, npedycmompeHuvle yueo-
Holv naanom. Cmyoenm OeMOHCmpupyem HenoiHoe, NPasUuibHOe
Xopouwio coomeemcmeue 3HaHull, YMeHUll, HABbIKO8 NPUBEOEHHbIM 8 mabiu-
yax noxazameinetl, 160 eciu npu 3MoOM ObLIU donyujeHvl 2-3 Hecy-
wecmeennblie OUUOKU.

Buinonnenvt 6ce 6uovt yuebnoii pabomol, npedycmompeHuvle yueo-
Hoim naanom. Cmyoenm oemMoHcmpupyenm coomseemcmesue 3HaHull, 6
Yooeremeopumenvno | komopom oceewena ocHosHas, HauboIee 8ANHCHASL YACTb MAMepUa-
24, HO Npu 3MOM OONYWeHA OOHA 3HAYUMENbHA OWUOKA UTU He-
MOYHOCHIb.




He svinonnen 0oun unu 6onee 6uodos yuebnou pabomol, npedycmom-
pennvix yueonvim niaanom. CmyoeHm OeMOHCMmpupyem HenoIHoe
coomeemcmeue 3HAHUU, YMEeHUl, HABbIKO8 NPUBEOCHHBIM 8 MAO.U-
yax noxazameineu, OONYCKAOMCA 3HAYUMEbHbLE OWUOKU, NPOSABIIS-
Heyoosnemeopumenvho . N

emcsi Omcymcemeue 3HaHull, YMeHull, HAGbIKO8 No psdy NoKdzame-
Jiell, CMyOeHm UCNbIMbl8aem 3HaAYUmenbHvle 3ampyoHeHUs npu one-
PUPOBAHUU 3HAHUAMU U VMEHUIMU NPU UX NEPeHOce HA HOBble ClU-

myayuu.

@DOHJT OLEHOYHBIX CPEACTB MPEACTABIEH B MPWIOKEHUAX 1 n 2 k paboueid mpo
rpaMMme.

7. YueOHO-MeTOAUYeCKOe M HHPOPMAIIMOHHOE O0ecnedyeHne U CIUIIIN-
HBI.

a) OCHOBHAS JIMTepaTypa:

1. ®uzuka: y4yeOHUK U TpakTUKyM nas By3oB/ A. E. AifzeHioH. —
Mocksa : W3narenscTBO IOpaiir, 2020. — 335¢c. —
URL.: https://urait.ru/bcode/450504

2. ®usuka : yuaebHOe mocodue il cpemHero mpodeccuonaabHOro 0o6pa3oBa-
Hus / A. A. Bacubes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ usn., ucmp. u
non. — MockBa : M3garensctBo HOpaiit, 2020. — 211 c¢. — URL:
https://urait.ru/bcode/449120

0) 1OMOJIHMTEJIbHAS JIUTEepaTypa:

1. ®wusuka B 2 4. YacTs 1 : yueOHUK U IPAKTUKYM JJIsI CPETHETO TIpodeccro-
HajgpHOTO oOpaszoBanus / H. I1. Kamamuukos, C. E. MypaBbeB. — 2-¢ u31.,
ucnp. u non. — Mocksa : M3gatensctBo FOpaiit, 2020. — 254 ¢. — URL:
https://urait.ru/bcode/449060

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHeT-Pecypcehl:
[IporpammHoe obecriedeHue He MperyCMOTPEHO.
[Tone3npie yueOHO-METOIMYECKHE UM HH(POPMALIMOHHBIE MaTepuaibl Mpe.-

crasnenst Ha caitre: NttP://mospolytech.ru/index.php?id=4540

8. MaTepHaJIbHO-TeXHUYECKOE o0ecnedyeHue TN CIUNINHBI.

e Crieninanu3upoBaHHas ydeOHas jabopatopus kadenpsl «Dusznka» mo me-
xanuke: Ayn. [1K 332, ocHaiieHHasi, B TOM 4YHMCIIE€, UCMOJIb3YEMBIMU B JAHHOW pa-
Oouell mporpaMme JIabopaTOpHBIMU ycTaHOBKaMH: «lI3MepeHne 0a30BBIX BeEJIH-
yuHy», «/3ydeHue OAITMCTUUECKOTO MasiTHHUKay», «l/3ydeHune maTeMaTH4ecKOro
MasiTHUKa», «OmnpeneieHne MOMEHTA HHEPITUNY.


https://urait.ru/bcode/450504
https://urait.ru/bcode/449120
https://urait.ru/bcode/449060

eCrienianu3upoBaHHas yuyeOHas nabopatopusi kadenpsl «DPusnka» 10
AIIEKTPOMArHeTU3MY: ay/l. , OCHAIIEHHAas!, B TOM YHCJIE, UCIIOJIB3yEMbIMH B JAHHON
paboueii mporpaMMe J1abOpaTOpHBIMU ycTaHOBKaMHu: «lI3yueHne MocToBOW cXxe-
MbD», «M3MEpEeHNEe COCTABIIAIOIIMX MAarHUTHOTO HOsI 3€MJIM METOJOM HaJIOKEHUs
BHEIIIHETO MoJis», «V3MepeHne cubl, eCTBYIOMEH Ha MPOBOJAHUK C TOKOM Mar-
HUTHOM Ti0JIe», «VI3yueHune noBeeHusI paMKH ¢ TOKOM B MarHUTHOM TIOJIEY.

9. MeToguyecKkue peKOMeHIALMHU IS CAMOCTOSITeIbHOI padoThl CTy/IeH-
TOB

Tema 1. «BBenenue B puznueckuit 1a00paTOPHBINA MPAKTUKYM).
CTyAeHT TOJKEH MOATOTOBUTHCS K YCTHOMY ONPOCY B XOJ€ MOATOTOBKH K JIOITyC-
Ky K JJa0opaTopHO# paboTe, BHITOIHUTH JJAOOPATOPHYIO pabOTy U MOJATOTOBUTHCS
K MPEJICTABICHUIO PE3YJIbTATOB U3MEPEHUI Ha €€ 3aIlNUTe

Tewma 2. «KnHeMaTHka NOCTYIIATEIBHOTO ABUKCHUS.
CTyAeHT TOJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELIUTh 3aa4H, IpeJiara-
€MBbI€ Ha CEMUHAPCKUX 3aHATHUAX IS CAMOCTOSATEIBHOTO PEIICHNS, a TAKXKE MO~
TOTOBUTHCS K BBIIIOJIHEHUIO KOHTPOJIBHON pabOTHI.

Tema 3. «/IlnHaAMUKa MOCTYIIATEIBHOTO IBUKEHUSD.
CTyneHT IOJKEeH MOATOTOBUTHCS K YCTHOMY OINPOCY M PEIINTh 3aa4H, IIpe1Jiara-
€MBbIE Ha CEMUHAPCKUX 3aHATUAX JUIs1 CAMOCTOSITEIIEHOIO PELICHUS.

Tewma 4. «PaboTa 1 3HEPrus B MOCTYNATEIILHOM JBUKEHUNY.
CTyneHT NOJKEH MOArOTOBUTHCA K YCTHOMY OIPOCY M PEIIUTH 3aJa4M, Ipeiara-
€MBbIE HA CEMUHAPCKUX 3AHATUAX JUISI CAMOCTOSITEIBHOTO PELIEHUS, 4 TAKXKE MOJI-
TOTOBUTHCS K BHITIOJTHEHUIO U 3aIUTE JIBYX J1aOOPATOPHBIX padoT.

Tema 5. «KuHemartnka BpamaTeibHOr0 ABHXKEHUSD.
CTyZ#eHT TOJKEH MOATOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 3aa4H, IpeJiara-
€MBbI€ Ha CEMUHAPCKUX 3aHATHUAX JJI1 CAMOCTOSTEIBHOIO PEIICHHUS.

Tema 6. «/IluHamMuKa BpalaTeaIbHOTO ABUKEHHUS.
CTyneHT TOJKEH MOATOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 3aa4H, IpeJiara-
€MbI€ Ha CEMUHAPCKUX 3AHATHUAX JUUIS1 CAMOCTOSATENIBHOTO PEILIEHNUs, & TAKKE MOJI-
TOTOBUTKLCS K KOHTPOJIbHOW pabOTe U K BBHIMOJHEHUIO U 3alUTe JJabOpaTOpHOM pa-
OOTHI.

Tema 7. «Hanpsok€HHOCTD 3JEKTPOCTATHUECKOTO MO,
CTyneHT NOJKEH MOATOTOBUTHCA K YCTHOMY OIPOCY M PEIUTH 3aJa4M, Mpeiara-
€MBbIE Ha CEMUHAPCKUX 3aHATUAX JUIs1 CAMOCTOSITEIIbHOIO PELIEHUS.

Tewma 8. «IToTeHIMAT AIEKTPOCTATUYECKOTO TTOJIS.
CTyneHT nOJKEH MOATOTOBUTHCA K YCTHOMY OIPOCY M PEIIUTH 3aJa4M, Mpeiara-
€MbI€ Ha CEMUHAPCKUX 3aHATHUAX JIJIS1 CAMOCTOSATEIBHOTO PEIIEHNUs, & TAaKKe MOJI-
TOTOBUTBHCS K KOHTPOJIBHOM padore.

Tema 9. «/IudneKTpUKH U TPOBOTHUKH B IIEKTPOCTATHUKE.
CTyAeHT TOJKEH MOATOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 3aa4H, Ipeiara-
€MbI€ Had CEMHUHAPCKUX 3aHATHUAX JIJI1 CAMOCTOSTEIBHOIO PEILICHHUS.

Tewma 10. «3aKOHBI TOCTOSTHHOTO TOKA.
CTyneHT NOJKEH MOArOTOBUTHCA K YCTHOMY OIPOCY M PEIIUTH 3a7a4M, Mpeiiara-
€MBbIE HA CEMUHAPCKUX 3aHATUAX AJISI CAMOCTOSITEJIbHOTO PELIEHUS, a TAKXKE MOJI-



TOTOBUTHCS K KOHTPOJIbHOM pabOTE M K BBIMOJHEHUIO U 3alIUTE J1a0OpaTOPHOI pa-
OOTHI.

Tema 11. «MarueTusm».
CTyneHT DOJKEH MOJATOTOBUTHCA K YCTHOMY OIPOCY U PEIIUTH 3a7a4M, Mpesiara-
€Mble Ha CEMUHAPCKUX 3aHATHUSAX JIJISI CAMOCTOSATENILHOTO PEIICHHUS], a TAKXKE MO/~
TOTOBUTBHCS K TECTUPOBAHHUIO U K BBIMIOJHEHUIO U 3allIUTE TPEX TaOOPATOPHBIX pa-
ooT.

Tema 12. «DnexTpoMarHuTHAS WHIY KIS .
CTyJeHT JOJKEH MOJTOTOBUTHCA K YCTHOMY OIPOCY, PEUIUTh 3aa4H, Mpejiiiarae-
MbI€ Ha CEMHUHAPCKUX 3aHATHUAX JJIsI CAMOCTOSITEILHOTO PEIICHUS.

10. MeToauyeckune peKOMeHIalMu sl PenoaaBaTes

KoHTponbHbIE pabOTH IUIITYTCS Ha CEMUHAPCKUX 3aHATHSX. Bpems Hamu-
CaHUS Ka)KJ0M KOHTPOJIbHOM pabOThl MOJKHO cocTaBisTh 20 MuHyT. Kpurepuun
OIICHKH KOHTPOJIbHOW pabOThl B COOTBETCTBUHU C ITYHKTOM 6.1.2 cienyrommue: 2 —
perieHne 3amaadn GaKTHUECKH HE HavaTo; 3 — PEIICHWe HadaTo, HaMCaHbI Ipa-
BWJIbHBIC MCXOJHBIC (hOPMYJIbI, HO OTCYTCTBYIOT BBIBOJbI M3 HUX; 4 — pelleHue
€CTh, HO C HEJOUYETaMHM, HAMpHUMEpP, NMPU HAJTWYUW MPABUIBHOTO 0OOCHOBAHHOTO
OTBETa B OOIIEM BHUJE JOMYIICHBI BHIYUCIUTEIBHBIE OMIMOKU; 5 — MOJYy4YeH Mpa-
BIUIbHBIN 00OCHOBAHHBIN YHCIICHHBII OTBET.

YCTHBIN OIPOC MPOBOJUTCS HA JICKIIMOHHBIX 3aHATUSAX B BUJE HUCKYCCHUU
10 MpejjiaracMbIM BOIIPOCAM U SIBIIIETCS MHTEPAKTUBHOM (popMoi mpoBeAcHUS
3aHATHS. OH Jo/KeH 3aHuMath He MeHee 30% BpeMEHM JICKIMOHHBIX 3aHs-
TH1.BONpOCH! AJIs1 YCTHOTO Ompoca »KeJaTelibHO JIOBECTU J0 CTYAEHTOB 3apaHee,
JI0 JICKIIMOHHOTO U3JIOKEHUS MaTepuaa, Tak, 4TOObl OHU CMOTJIA CaMOCTOSITEILHO
MOJATOTOBUTHCS K MPOBEACHUIO TUCKYCCUU. lIpu OLIEHKE JIEKTOP MOIKEH Y4YUTHI-
BAaTh aKTUBHOCTH CTYJCHTOB M PE3YJbTATUBHOCTh UX OTBETOB. [locie kaxaon auc-
KYCCHUM OIPENENSACTCS TpyIla CTYJICHTOB, MOKA3aBIIMX HAWIYYIIUWA pPE3yJbTar.
Kpowme 3Toro, yCTHBIN OIpoc MPOBOJUTCS MPH JOITYCKE K JabopaTopHoi padote. B
ATOM CJIydae pe3yJIbTaT OLICHUBAETCS 10 ABYXOaIbHOM ITKase: 3au€T-He3aueT. Jlo
TEX IOp, IOKa He OyJaeT MoJiydeH 3a4eT, paboTa HE MOXKET CUHUTATHCS 3alMIIEH-
HOM.



CtpykTypa U coepx)aHue AUCIHUIUTMHBI «PU3MKa» MO CIIeUUATUTETY

23.05.01 «Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY

CrnenuaibHOCTH

«KomnbloTepHOE MO/1e/IMPOBAHUE TPAHCIIOPTHBIX CPEACTBY

(cnerranucr)

ouHas popma oOydeHHs

Buabl yyeOHoi pado-

Ho a| g §|THL BKIOYAT caMo-
Me § = E| cToATe/IbHYI0 padory ®opmbI aTTECTALUA
pa Paznen = | § g| crynentos, n Tpyno-
Tem O | & 8| eMKkocTh B yacax
J |II/C|JIa6 |[CPC|3JIP| T | P | K/P | YO
BBenenue B pusnueckuii jadbopa-
TOPHBIN MPAKTUKYM.
[IpsMble w KOCBEHHBIE (HU3UIECKHE
1 | M3MepeHns. OO6paboTka pe3yabTaTOB o | 14 4 4 + +
U3MEPEHU © OKCIEPUMEHTAIBHBIC
MOTPEIIHOCTH
Brimonnenne y1abopatopHoit pabOTHI
«3mepenne 6a30BBIX BETUIHHY
Kunematuka nocrynarejabHOro
5 | ABHKEHHA
®dusnueckuii Bexrop. [lonsrue opra. | 2 | 1-4 | 4 4 8 + |+
Teopusa otHOcuTENbHOCTH [ anuies.
[TonoxeHue u ero OTHOCUTEIBHOCTb.




Tpaektopusi MarepuajbHOW TOYKH.
Cormnpukacaromasics mIoCKOCTb U CO-
IpPUKACAIOMIAsACS OKPY>KHOCTh. JJie-
MEHTApHOE NEPEMEILECHNUE U 3JIEMEH-
TapHbIi yTh. CKOPOCTH IBUKEHUS U
€€ OTHOCUTENBHOCTh. [IpmHnmn cy-
MIEPITO3UIINHU IBUKEHUN. Y CKOPEHHUE.
KacarenbHoe W HOpPMaJIbHOE YCKO-
penus. JlekapToBa cucTtemMa KOOp.IH-
HaT. KuHemaTuueckue 3aKkoHBI JBU-
xenus. [locTynarenpHoe IBH)KEHHE
abcomrotHO TBEPAO0ro Tena (ATT).

JAuHamMuka NOCTYNATEIBLHOI0
JABHKEHUSA

[Tonsitue cumbl. AOGCONMIOTHOCTh CH-
Jbl B KJIacCU4yecKou mexanuke. Ilo-
HATHUS PABHOJEHUCTBYIOLIEW U COCTO-
aHus nokod. Ilepseiit 3akon Heroto-
Ha. lHepuuanpHble CUCTEMBI OTCUE-
Ta. Bropo#t 3akoH HproToHa U 3aK0H
Bcemupnoro tarorenus. mnynsc u
3aKOH €ro M3MeHeHus. TpeTuil 3aKoH
HproToHa M coxpaHeHHWE WMITyJIbCa
3aMKHYTOM cuctemsl. LleHTp Mmacc
CUCTEMBI. Y 1apbl U B3pBIBBI.

5-6

Brinonaenne nabopaTopHoit paboTh
«M3ydenne 0aTMCTHIECKOTO MasiT-
HUKA

5-8




PabGora u 3Heprus B nocrynaresib-
HOM /IBHKE€HHH

[ToHaTHE CHUIOBOTO MOJIA. DJIEMEH-
TapHas pabora U paboTa Ha KOHEY-
HOM nepemenienuu. Momuocts. Ku-
HETUYECKasl DHEPrus U 3aKOH €€ U3-
MeHeHus. Teopema Kénwmra. Iloren-
AAJIBHBIE CHJIOBBIE TIOJISI U IIOTEH-
LHAAJIbHAS JHEPrus. 3aKOH H3MEHE-
HASI ~ NOTEHUWAIBHOW  DHEPTHH.
HenorenuuanpHple CHIIOBBIE TOJIA.
Ilone cun cONpOTUBIIEHUS KaK IpPHU-
MEp HENOTEHUHUAIBHOTO CHUJIOBOTO
nossi. Mexanudeckast dDHeprus U 3a-
KOH €€ wu3MeHeHus. KoHcepBaTtus-
HBIE CUCTEMBI.

7-12

12

BrinonHenue 1abopatopHoi pabOThI
«M3yueHne mMareMaTH4eCcCKOro MasiT-
HUKa»

9-12

KunemarTuka BpaLaTEeJIbHOIO
JABUKEHUSA

DneMeHTapHblid yroyj MOBOpOTa M
yriioBasi CKOpocTb. CBS3b MEKIY
AJIEMEHTAPHBIM YIJIOM I[OBOPOTa M
AJIEMEHTAPHBIM IIEPEMEILICHUEM.
CBs13p MEXy YIVIOBOM W JIMHEWMHOU
CKOpPOCTSIMH. YTJIOBOE YCKOPEHHE.
KacarenpHO€ M HOpPMalbHOE YCKO-

11-
12




pEeHHUs BO BpallaTeIbHOM JABUKCHHH.
Bpamarensnoe asuwxenue ATT. Co-
OTHOIIICHHE MEXIy BpaliaTeIbHbIM
U TIOCTYNaTEeIbHbBIM JIBHKCHHUSIMU.

/lnHAMUKA BpamIaTeJIbHOIO IBU-
JKeHHs

MoOMEHT umIyJibca U MOMEHT CHJIBI.
3aKOH U3MEHEHUSI MOMEHTa UMITYJIb-
ca. OTHOCUTEIILHOCTh MOMEHTA HM-
nyiabca. MOMEHT UMIyJIbCa U YTIIO-
Basi CKOPOCTb. MOMEHT HWHEPIUHU.
OCHOBHOE ypaBHEHHME JIUHAMUKHU
BpamiatenapHoro ABwxkeHus ATT.
OceBble MOMEHTBI MHEPIIMU HEKOTO-
peix Ten. Teopema Illreitnepa. Pabo-
Ta ¥ KUHETUYECKasl PHEPrusi BO Bpa-
maTeapHOM JBWKEeHUU. [Ipereccus.
AHaJIOTUsI MEXIY MOCTyNaTelIbHbIM
Y BpaIllaTeJIbHBIM JIBH)KCHUSIMH.

16

5,6

Brinonnenue 1abopatopHoi paboThI
«OrnpenieneHne MOMEHTa UHEPIIIH

13-
18

Uroro no 1 cemectpy:

18

18

18

54

Hanpsizk€HHOCTB 3JIEKTpOCTATHYe-
CKOI'0 ImoJIst

DIIEKTPUUECKUN 3apsi] KaK UCTOYHUK
3JIEKTPOCTATUYECKOr0 TOJsA. 3aKOH
Kynona. IlpuHnunel  Onm3Koei-

1-4




CTBUS U nOanbHoneihcTBUi. IloHsTthe
(bu3nyecKoro moJist. DIEKTPOCTATH-
YECKOE MOJIE KAaK YaCTHBIM Ciy4dau
¢usznueckoro moins. MaTtemaTuue-
CKHE IIOJII KakK CImoco0 OMMCaHMs
HETPEPBIBHO pacrpeacaéHHON MaTe-
pun. Hanpsok€HHOCTH Kak CUJIOBas
XapaKTEPUCTUKA  DBJIEKTPUUYECKOTO
nona. IlpuHnun  cynepno3uiuu
AJIEKTPUYECKUX TIOJIed B MPUMEHE-
HAN K HanpspkéHHocTu. [lose numo-
7. OcOOCHHOCTH CHJIOBBIX JIMHUMN
[0JI1  HAaNPsHKEHHOCTH  DJIEKTPOCTA-
tndeckoro mois. Ilotok BekTopa
Hanpsok€HHocTUu. Teopema Octpo-
rpaackoro-I'aycca (OI') B Bakyyme.
[Tpumenenue teopembl OI' s pac-
yéTra HaNpPsHKEHHOCTU PACIIPEICIIEH-
HBIX UCTOYHHUKOB.

Brimonxnenue nadopaTopHoi pabOThI

10 . 1-8
«3ydeHne MOCTOBOM CXEMBI
IMoTeHIHAT ITEKTPOCTATHYECKOTO
noJist

9 | [loTeHmanbHOCTh AJIEKTPOCTATHYEC- 5-6

ckoro noss. IloreHnuman xak sHepre-
TUYECKAs] XapaKTEPUCTHKA 3JIEKTPO-




cTaTuyeckoro mnoiisi. CBs3b MEXIY
HaNPSsOKEHHOCTBIO W TIOTEHITUAJIOM.
[TpuHIMIT CYNEPIO3UIUUA  DIEKTPO-
CTaTHYECKUX TIOJICH B IPUMEHECHUH K
noteHuany. Hanpsokenne. Pabota
AIIEKTPOCTATUYECKUX CHJI Ha Tepe-
MEILIEHUH MPOOHOro 3apsiga. DHeEp-
THsI CHCTEMBI 3apsJIOB..

12

Brinonnenue nadopaTopHoi pabOThHI
«3MepeHne COCTaBJISIONIMX Mar-
HUTHOTO TOJS 3eMJM  METOJOM
HAJIO’KEHHUS BHEIIIHETO OIS

5-8

10

JMIJIEeKTPUKH W TPOBOAHHKH B
IJIEKTPOCTATHKE
Jmanexrpudeckas cpena. [lomspusa-

uusi. [ludnextpuyeckass BOCHPUUM-
yuBOCTh. Teopema OI' B nmuanekTpu-
Ke. Jludnexktpuyeckass mpOHHUILAE-
MOCTb. DJIEKTPUYECKOE CMEUICHUE
(manykuust). Ilonsitue snekrpocta-
TUYECKOr0 MPOBOJHUKA. Pacmpene-
JICHWE 3apsja MO €ro MOBEPXHOCTH.
DnekTpudeckass EMKOCTb YEIUHEH-
HOIO TMPOBOAHMKA. B3auMHasg €Em-
KOCTb JIBYX NPOBOJHUKOB. KoHneH-
CaToOpbl. JHEPIrusi BIEKTPUUECKOTO

7-10




I1O0JIA.

11

3aKOHBI NOCTOSIHHOI'O TOKA

Bekrop miiotHocTH TOKa. CHila TOKA.
3akon Oma B nuddepeHmanbHoMl
dbopme. VYiaenpHOE CONPOTHUBIICHUE
cpenbl. 3akoH OMa B MHTETpaabHON
¢opme. ConpoTHBIEHHE ydacTKa
Henu.  OJEeKTPOABIDKYIIAs — CHJia
(BAC) yuactka. 3akoH Jlxoys-
Jlennia B uHTErpanbHoil U B nudde-
peHuManbHOU popmax.

11-
12

12

Brinonnenue nadbopaTopHOi pabOThHI
«3mepeHune cuibl, JEUCTBYIOLIEH
Ha MPOBOJHUK C TOKOM B MAarHUTHOM
oJIe»

9-12

12

MarsneTusm

MarauTHOE 10JIE M €TI0 BO3JICHCTBHE
Ha ABwxkymuecs 3apsanbl. Cuna Jlo-
peHiia. MarautHas uHaykuus. Cuna
Amnepa. MaruuTHelii MOMEHT H
BO3JCHUCTBHE HA HETO0 MATrHUTHOT'O
rmoyist. UICTOYHMKHM MarHUTHOTO TOJIS.
3akon buo-Capapa-Jlanmaca. Mar-
HUTHBIM TOoTOK. Teopema OI' mus
MarHuTHoro moJjiss. Pabora cuibl

13-
16




Awmriepa. 3aKoH IMOJIHOTO TOKa U (u-
3uueckas TeopeMa CTokca B Bakyy-
M€ U B Mar"Hetuke. HampsoxéHHOCTB
MarHuTHOTO moJjsi. MarHutHasi BoC-
MIPUMMYUBOCTh M MAarHUTHasi MPOHU-
HaeMocThb. JIMHEWHbIE MAarHeTuKu
(11a- 1 mapaMarHeTHKU) U HEJIMHEH-
HBbII MarHeTuku (peppomMarHeTuKm).
HamarnnuuBanue  deppoMarHeTu-
KOB: KpHBasi HayajJbHONM HaMarHu-
YEHHOCTHU, TMpeJelbHas W Hempe-
NEeNbHbIE METIM TucTepesnca. Jéct-
KHE U MSATKHE MarHETUKH.

12

Brinonaenue nabopatopHoi paboThI
«3ydeHne moBeNeHUs paMKH C TO-
KOM B MAarHUTHOM TIOJIE»

9-18

13

DJIeKTPOMATHUTHASL MHAYKIMS
3akon ®apanes u npasuio JleHma.
BuxpeBoe anexktpudeckoe mnosue. Ca-
MouHAyKnus. llepexonHsle mpouec-
Chl B DJICKTPUYECKOW LIETIH. DHEPTUS
MAarHUTHOTO TOJIA.

17-
18

Hroro no 2 cemectpy:

18

18

18
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OIIMCAHHUE OINEHOYHbIX CPEJICTB

[punoxenne 2
K paboueil nporpamme

Hepeqeﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJIMHE « dusuka »

Haumenosa-

[Ipencrasnenue oue-

OC HHC OLICHOY- Kparkast xapakTepHuCTHKa OIIEHOYHOTO CPEACTBA HOYHOI'O CpCICTBA B
HOT'O CpeJl- dOC
Kontponbhnas (CpeacTBO NpOBEPKH YMEHUW MPUMEHSTH MOJy4eH-

P P POBCPKH ¥ p Y1 KoMIiekT KOHTPOJIBbHBIX
1 pabora HbIC 3HAHUS Ul PEHICHUs 3a7ad OINpPeIesIEHHOIO .
3aJlaHU¥ 10 BapraHTaM
(K/P) THUIIA 110 TEME WJIH Pa3eny
CpeAcTBO KOHTpPOJS,, OPraHW30BaHHOE KaK CIICIH-
anbHasi Oecesla MeAarornyeckoro paboTHHKA ¢ 00y- BomhockL Ho
YCTHBIH ONPOC [HAIOIIMMCHSL HAa TEMBI, CBA3aHHBIE C M3y4aeMOu P
2 . TeMam/pasjesiaM JHUCIIH-
(YO) UCIUIIMHOM, U pacCUMTaHHOE Ha BBISICHEHHE 00b- -
eMa 3HAaHWW OO0YYarolIerocs IO ONpPEICICHHOMY
paszzeiny, Teme, mpobiaeme U T.11.
CpeAcTBO MPOBEPKH YMEHUIN U HABBIKOB I10 UCIIOJIb-
3amuTa 1a00pa- 30BaHUIO J1TAOOPAaTOPHOro 00OpYyAOBaHUSA U M3MepH- | [IpuMepHbIe BOIPOCH
3 | TopHO¥ pabOTHI [TeNBHBIX HPHOOPOB, 00pPaOOTKE SKCIIEPUMEHTAIb- | IS 3aIIUTHI Ja00paTop-
(3JIP) HBbIX JQHHBIX U HUX CPABHEHMIO C TEOPETHUYECKUMHU HBIX paboT
pacueTamu
CpencTBO MPOBEICHUS MPOMEKYTOTHON aTTECTAINH
.. | Bormpocs! uist moAroToB-
3auer M0 pe3yJabTaTaM BBIMOJHEHHUS BCEX BHJOB Y4E€OHOI "
4 KM K 3a4€TY, IpUMEPHI
3) paboOThl B TEUYEHUU CEMECTpa C MPOCTaBIECHUEM
3a4€THBIX OWJIETOB
OIICHKU «3aYTCHO» UITU «HE 3aYTCHO»
CpeAcTBO MPOBEACHUS MPOMEKYTOUYHON aTTeCTaIluu
.| Borrpocs! 1t moaroros-
M0 pe3yJabTaTaM BBHITIOJHEHHS BCEX BHJIOB YYCOHOM
OK3aMeH KU K 9K3aMEHY, IPUMEpPbI
5 paboThl B TEUEHUH CEMECTpa C MPOCTABICHUEM
D) AK3aMEHAIIMOHHBIX OuJe-

OLICHKHU «OTJIUYHO», «XOpPOII0», «YAOBJICTBOPUTCIIb-
HO» NI «HCYAOBJIICTBOPUTCIIHEHO»

TOB




MUHUCTEPCTBO HAYKH 1 BBICHIET'O OBPA30OBAHMSI POCCUICKO GEJIEPAIIUN
@eaepam,Hoe TroCyaAapCTBEHHOC aBTOHOMHOE O6pa3OBaTeHI)HOe YUPEKACHUE BBICIICTO 06pa3013aH1/I;1
MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET
Cnenunanurer:

23.05.01 «HazeMHble TPaHCHOPTHO-TEXHOJIOTHUYECKUE CPEJICTBA»

OI1 (cnenuanbHOCTD): «KOMIBbIOTEPHOE MOCTUPOBAHUE TPAHCIIOPTHBIX CPEIICTBY

Kadenpa dwusuka

(HanMeHOBaHKE Kadeapbl)

KommuiekT 3agaHuid 1J1s1 KOHTPOJIbLHOM PadoThl

10 ITUCOUIIJINHE (bl/ISI/IKa
(HaUMEHOBaHHUE JAUCIUILTIHBI)

@OpMCl mexKyuieco KOHmpOoJiid, npoeepAarouiasi cnenenb OC60EeHUA KOMI’lemeHLﬂHZ

OIIK-1

Tema ... Kunemamuka nocmynamenbHo20 08UNHCEHU

BAPHUAHT 1
KOHTPOJIBHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE JBUKEHHE TEla OIUCBHIBACTCS CIECAYIOIIMMH 3aKOHAMHU JBUKCHHUS:

x(t)=13-97t+26,5t%; y(t)=7,5—6t —17t°
X,y AaHbl B METpax, t — B cCeKyHax.
Omnpenenure B MoMeHT BpemeHu t=11 c: 1) koopauHatsl Tena; 2) NpoeKIUU CKOPOCTU Tena; 3)

MPOEKIIMU yCKOpeHUs; 4) KacaTelIbHOe YCKOPEHHE; 5) HOpMaJbHOE YCKOpeHue; 6) paauyc Kpu-
BU3HBI TPAEKTOPUHU

BAPUAHT 2
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIBymMepHOE IBHKEHHE Tella ONMCBIBACTCS CIECAYIOIIUMHU 3aKOHAMU JBUKEHUS:

x(t)=1-143t+0,4t%; y(t) = 23+17t +0,5t°

X,y aHbI B METpax, t — B ceKyHaax.

Omnpenenure B MOMEHT BpeMeHH t=5 C: 1) koopAMHATHI Tena; 2) MPOEKIMH CKOPOCTH Tena; 3)
NPOEKIMH YCKOpEHUs; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMalIbHOE YCKOpEHUe; 6) paguyc KpH-
BU3HBI TPAEKTOPUHU

BAPUAHT 3
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIBymMepHOE IBHKEHHE TeJIa ONMCBIBAECTCS CICAYIOIMMU 3aKOHAMU JIBUKCHUS:

X(t)=25+0,1t +6,5t; y(t)=7,5+66t—1,7t

X,y AaHbl B ME€Tpax, t — B ceKyHaax.

Omnpenennre B MOMEHT BpeMmeHu t=34 C: 1) koopauHATHI Tena; 2) MPOEKIUU CKOPOCTH Tena; 3)
MIPOEKIINU yCKOpeHUs; 4) KacaTellbHOe YCKOPEHHE; 5) HOpMaJIbHOE yCKOpeHue; 6) paauyc Kpu-
BU3HBI TPAEKTOPUHU




BAPUAHT 4
KOHTPOJIbHAA PABOTA Nel: KHHEMATHUKA
JIByMepHOE JBUKECHHE TEIa OIUCBHIBACTCS CIECAYIOIIMMH 3aKOHAMH JBUKCHHUS:

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

X,y IaHbl B MeTpax, t — B cekyHmax.

Omnpenenure B MoMmeHT Bpemenu t=10 C: 1) koopauHaThl Tena; 2) MPOESKIUU CKOPOCTH Tena; 3)
MPOEKIINU yCKOpeHUs; 4) KacaTellbHOe YCKOPEHHE; 5) HOpMaJIbHOE yCKOpeHue; 6) paauyc Kpu-
BU3HBI TPAEKTOPUHU

Tema ... /[lunamuka epauwiamenbHo2o 06UIHCEHUS.

Bapuant 1

MaxoBHK BpaIaeTcs 1o 3aKoHy, BEIpakaeMoMy ypaBHeHneM ¢=A+Bt+Ct?, rne A=2pan, B=16
pan/c, C=-2paz/c’>. MOMEHT MHEPIUU MaXoOBHKa paBeH SOkr-m%. HaifTu MOMEHT cui, neicTBY-
IOLUX Ha MaXOBUK (Bpalllalolliuii MOMEHT) B MOMEHT BpeMeHu t=1c.

Bapuanr 2

CruomHoM nuMHAp Maccoil M=4 Kr KaTUTcs 6€3 CKOJIbKEHHsI [0 TOPU30HTAJIbLHON TTOBEPXHO-
ctu. JIuHeitHas CKOpOCTh OCH IIIHHPa paBHa | M/c. OnpenenuTe MoHy0 KHHETHIECKYIO
SHEPrui0 HMWIMHAPA.

Bapuant 3

Ha umnusap, KOTOphIii MOXKET BpalaTbes OKOJI0 TOPU30HTAIBHOM OCH, HaMOTaHa HUTh. K KOH-
1y HUTHU IPUBSI3aH rpy3uk mMaccoit m=0.1 xr, KOTOpbIil MOXET cBOOOJHO omycKaTbesa. Cuntas
MOMEHT MHEpPIHH MUINHAPa paBHbIM 0.02 Kr-M%, OTpe/ieiuTe YCKOpEeHHe TPy3HKa.

Bapuanr 4

JlBa miapuka maccamu M=10 T CKperuieHbI TOHKAM HEBECOMBIM CTEp)KHeM aauHON [=20cM.
Onpenenure MOMEHT MHEPUUU | cCTEMbl OTHOCUTEIBHO OCH, MEPHEHAUKYISIPHON CTEPKHIO U
IIPOXOJAIIEH Yepe3 TOUKY CTEPIKHS, AEIAIIEH ero JUINHY B OTHOLIEHUH 1:2.

Tema ... Hanpasxcénnocmo, nomenyuain.

Bapuanr 1

1. OnpenenuTs NOTEHIMA B IIEHTpE chepbl paguycoM 2 cM, 3apsHKEHHON ¢ MOBEPXHOCT-
HOU IUIOTHOCTBIO
210® Kn/cm?. TlocTpouTs rpaduk 3aBUCUMOCTH HAMPSKEHHOCTH E OT PacCTOAHHS OT
1eHTpa cdepsl.

2. DJEKTPOH BJIETEI B TUIOCKHHA KOHIEHCATOP CO CKOPOCTHIO V MapasuiebHO MIacTHHAM, pac-
MOJIOKEHHBIM FOPU30HTANIBHO. J{JIMHA KaX 10 MIacTHHBI paBHa L, a paccTosHIEe MeX Ty TUIa-
cruHamu paBHo d. HaiiTu cMerieHue 37eKTpoHa B BEPTUKAILHOM HAITPABJICHHH 32 BPEMsI
JIBIDKEHUS BHYTPU KOHJIEHCATOpA, €CJIM HaNpsHKEHUE MEX 1y IIacTuHamMu paBHo U.

Bapuanr 2
1. TIpu BBeeHNH B IPOCTPAHCTBO MEXKY IUIACTUHAMH 3apsKEHHOTO TUIOCKOTO BO3IYIITHOTO
KOHJIEHCATOPa, OTKIIOYEHHOT'0 OT HCTOYHUKA TOKA, TBEPJIOTO JUAJIEKTPUKA HANPsHKEHUE Ha



KoHAeHcarope ymeHnbimiock ¢ 400 B no 100 B. KakoBa auanexTpuueckas MIpOHULAEMOCTh
JIADIIEKTPUKA?

. B AByX IpOTHBONONOXKHBIX BEPLIMHAX IPSIMOYroJibHUKa co ctopoHamu 30 cm u 40 cm Haxo-

narcs aa 3apsiga +20 K
u —40 uKn. Kakyto paboTy Ha/io COBEpIINTh, YTOOBI IEPEMECTUTH TPETUH 3aps, PaBHBIN +5
HKJ1, U3 IeHTpa MpsSMOYToJbHUKA B OECKOHEYHOCTb.

Bapuant 3

1.

DIIeKTPUYECKOE MOJI€ CO3JJaHO MOJIOKUTEIBHO 3apSHKeHHOM OECKOHEYHO JJIMHHOW HUTHIO
C IMHEWHOHU MI0THOCTHIO 3apsna 7 = 0,2 mxKn/m. Kakyio ckopocts nmpuobperer Hemno-
JBHKHBINA 3JIEKTPOH IO ACCTBUEM MOJIsI, MPUOIU3UBIINCH K HUTHU ¢ paccTosiHus R1 =1
cM 10 paccTosHus Rz = 0,5 cM? Macca anexTpona pasna 9,1-103 kr, a ero 3aps pasen (-
1,6-101%) Ko

. [Inomaae Kax10¥ MIACTUHBI TJIOCKOTO KOHAEHcaTopa paBHa 520 cm?. Ha kakom PacCTOSIHUU

JPYT OT Apyra HaJlo pacroyOokUTh B BO3/1yXe IIACTUHBI, YTOOBI EMKOCTh KOHIeHCaTOpa Oblia
paBHa 46 n®. Ha ckoJbKO U3MEHUTCS EMKOCTh KOHJEHCATOPA, €CJIM MEX/1y IJIACTUHAMM T10-
MECTUTh Mapa@UHOBYIO MPOKJIAJIKY, IUIOTHO IPUIIETalOIyI0 K IJIacTUHaM?
JmsnexTpudeckas IpOHULIAEMOCTh napaduna pasHa 2,1.

Bapuanr 4

1.

B BepirHax npaBMIIbHOTO MIECTHYTOJIBHUKA CO CTOPOHON @ HaXOMAATCS MOJIOKUTENIbHBIE 3a-
psael d, 29, 30, 44, 59 u 69. OnpeaenuTs HAPSHKEHHOCTD U MOTSHIIAAN JIEKTPHYECKOTO T0-
JI51 B LIEHTPE ILECTUYTOJIbHUKA.

. TInockuii KOHAEHCATOp COCTOMT M3 JBYX IIACTHH miomasio 200 cM? Kak/ast, pacronoKeH-

HBIX Ha PACCTOSHUU 2 MM APYT OT ApYra, MEXAy KOTOPHIMU HAXOAUTCS CIOW CIIOABI (OTHO-
CUTEJIbHAS JUAJICKTPUUECKasi IPOHUIIAEMOCTD CITt0JIbI paBHa 6). Kakoii HanOonbImii 3apsij
MO>KHO COOOITUTH KOHJIEHCATOPY, €CIU 0MyCcTUMOE HamnpsikeHue 3 kB?

Tema ... 3akonvt nocmosannozo moka

Bapuanr 1

1.

Jlammouka u peocTaT, COeIMHEHHbIE TTOCIIEI0BATENbHO, MOAKIIOUEHBI K UCTOUHHUKY TOKA.
Hanpspxenue Ha 3axxumax nammnouku Un =40 B, conporusnenue peoctata R =10 Om.
Bruemnss nens notpebisier MomHocTh Py = 120 Bt. Haiitu cuny Toka B 1emnmu.

. OOMoOTKa SJICKTPHUYCCKOTO KHUIIATUIIbHUKA UMCCT IBC CCKI[UU. Ecnu BkiIroueHa TOJIBKO rnepsas

CEeKIIMs, BOJa 3aKumaet yepes t1 = 15 MuH, ecnu Toapko BTopas — yepe3 t2 = 30 munyt. Uepes
CKOJIBKO BPEMEHH 3aKUITUT BOJIA, €CIIU 00€ CEKIIUU BKIIOUYUTDH MapaJljIesIbHO?

Bapuanr 2

1.

Ecnu npennonoxxurh, 4To Ha KayKplid aTOM cepedpa NPUXOIUTCS OAUH 3JIEKTPOH MPOBOIU-
MOCTH, TO KaKoi OyJeT cpe/iHsisi CKOPOCTh HAIIPABIEHHOTO IBUKEHUS AJIEKTPOHOB B ceped-
psiHO# TipoBoJTOKe quameTpoM d = 1 MM, o kotopoii Teder Tok | = 30A? Konnenrparus
aToMOB cepebpa Nag = 6x10%8 aTomor/M°.

. OOMoOTKa QJICKTPUYCCKOI'0 KUIIATUIIbHUKA UMECT ABC CCKIINU. Ecnu BkiIroueHa TOJIBKO nepBas

CEeKIIMs, BOJIa 3aKumaet yepes t1 = 15 MuH, ecnu Tonbko Bropast — yepes tz = 30 mun. Uepes
CKOJIbKO BPEMEHH 3aKUITUT BOJIA, €CIIU 00€ CEKI[UU BKIIOUYUTh M1OCIEI0BATEIHHO?

Bapuanr 3



1. Onpenenuts BHyTpEHHEE CONPOTUBIICHHE NCTOYHUKA I, €CITM BO BHEUTHEH LIETIH TIPU CHUJIE TO-
ka l1 =5 A Beimensiercss MmomHocTh P1 = 10 BT, a pu cune toka |2 = 8 A momHocTs P2 = 12
Br.

2. Peocrar u amnepMmeTp mocie0BaTeIbHO MOICOeINHEHbI K HICTOUHUKY Toka. K 3axumam peo-
cTaTa MoCOeAMHEH BobTMETp conpoTuBieHreM Ry = 10000 Om. [Tokazanue amnepmerpa la
= 1A, BoasT™eTrpa Uy = 96 B. OnipenenuTh CONPOTUBIICHHE PEOCTATA.

Bapuanr 4

1. Toxk uepe3 conpotusnennu R = 100 OM paBHOMepHO HapacTaeT oT lo=2 A 10 lwax =12 A B
tedyeHue 7= 30 cex. YeMy paBHO KOJIMYECTBO TEIUIOTHI, BHIACIUBILEECS 3a 3TO BPEMs B CO-
IPOTUBJICHUU?

2. D]JIC 6arapeu E = 20 B. Conporunenue BHemHel nenu R =2 Om, | =4 A. C xakum KI1/]
pabotaet Gatapest?




MUHMCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHUSI POCCUICKOI dEJIEPALIN
denepanbHOE roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YIPEKICHUE BBICIIETO 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET
CoenuanurerT.

23.05.01 «HazemHbIe TPAaHCIIOPTHO-TEXHOJIOTHUECKUE CPEICTBAY
OII (cnennanbHOCTD): «KOMIBbIOTEpHOE MOAETUPOBAHHE TPAHCIIOPTHBIX CPEIICTB

Kadenpa duznka

(mauMeHOBaHME Kadenpbl)

Bonpocsl 111 yCTHOro onpoca

10 JIUCOUITJIINHE q)HSI/IKa
(HaMMEHOBAHHUE JMCIMILTHHEI)

(DOPMCZ mexKyuieco KOHmpOJisi, npoeepAarouasin cnenenb OC60EHUA KOMNeMeEHYuu
OIlIK-1

Paznen Kunemamuka nocmynamesitbHo2co osulICeHUs
1. Yro Ttakoe pu3nUECKHl BEKTOP U €0 OPT?

Uro Ha3pIBaeTCst aOCOMOTHBIM, @ YTO — OTHOCHTEIBHBIM?

[IpocTpaHCTBO OTHOCUTENIBHO UM A0COJIIOTHO?

Yro Takoe JBMKEHUE MaTepUaAIbHOW TOUKHU?

Urto Ha3bIBaeTCs paBUIaMU TEOPUU OTHOCUTEIBHOCTU?

Kakoii paanyc-BekTop Ha3bIBaeTCsl «a0COIIOTHBIMY, KAKOM «OTHOCUTEIbHBIM», a KaKOH

NEPEHOCHBIM?

7. Yro Takoe CONpHKACAIOLIAsICs K JaHHON TOUKE TPAaeKTOPUH OKPY>KHOCTb?

8. Uro Takoe paauyc KpUBH3HBI TPACKTOPHHU B TaHHOU €€ Touke?

9. Yro Takoe OpT KacaTelbHOM U OPT HOPMAJIU B IaHHON TOYKE TPAEKTOPUU?

10. Yro Takoe myTeBasi CKOPOCTh U CKOPOCTH JABIKeHH? KakoBa CBSI3b MEKIY HUMH?

11. TaTh KOppEKTHOE ONpeieeHue MMyTH MaTepraTbHON TOUKH.

12. ChopmynupoBath 3aKOH OTHOCUTEITBHOCTH CKOpOCTH [ anmes.

13. EcTb 11 yckopeHue y Teja, KOTOpoe IBUKETCS 110 OKPYKHOCTH PaBHOMEPHO?

14. [latb onpenienenys U BbIpaKeHHsI TAHTCHIIMAJILHOTO U HOPMaJIbHOT'O YCKOPEHUH.

15. Yro Takoe KOOpaUHATHI?

16. Yrto Takoe 6a3uc CHCTEMbI KOOPIUHAT?

17. B uém npeumyIiecTBa 1eKapTOBOM CUCTEMBI KOOPAMHAT MEpe]l CHCTEMaMH C IPYTUMHU
6azucamu?

18. Yto Takoe nekapToBa KOOpauHaTa?

19. Yto Takoe KHHEMATUYECKHE 3aKOHBI JIBHKCHUS?

20. Kak Ha OCHOBaHUU 3aKOHOB JIBUKEHHUS MOJTYYUTh 3aBUCUMOCTH CKOPOCTHU JABMKEHUS U
YCKOpPEHUS OT BPEMEHH

21. Kak Ha OCHOBaHWU 3aKOHOB JIBUKEHHUS IOJYYUTh TAHTCHIIUAIBHOE U HOPMAJIbHOE YCKO-
pEHUs B JTaHHBI MOMEHT BPEMEHU?

ook wn

Pasznen ﬂuuamuka nocmynameilbio2o osulIcenun
1. JleB youBaer namoii kposuka. C KakoW CHUIIOM KPOJIMK JEHCTBYET Ha JIally JibBa?
2. Uro Takoe BO3/IEHCTBUE OJTHOTO TeJa Ha Jpyroe?
3. Yo Takoe cuia?
4. Yto Takoe TMHAMUYECKOE COCTOSHUE TeJla ¥ CUCTEMBI TeN?
5. Cuna abCcooTHA WM OTHOCUTENbHA?



13.

14.

15.

16.
17.

Yro Takoe coCToSHUE MOKOI? SIBIsgeTcs 1M OHO aOCOIIOTHBIM?
Kaxk nBuxercs T€JI0 B COCTOSIHUU ITOKOS?

Urto Takoe uHepLHMaIbHas CUCTeMa OTcuéra’?

Kaxkoe teno namaer ObicTpee: TsHKENOE WK JETKOE?

. Kax B3Becunu 3eminro?
. KakoBa nmpuyrHa TOro, 94TO Ha JIBYX KOHIIAX HATSHYTOH HUTH, IEPEKUHYTOM Yepe3 OJIOK,

CHJIBI HATAXKCHUA OI[I/IHaKOBBI?

. KakoBa npuumHa TOro, 4ro yCKOpEHHUs JBYX I'PYy30B, CBS3aHHBIX HUTHIO, IEPEKUHYTOU

yepe3 OJIOK, OJJMHAKOBBI 110 MOJYIIIO.

HenoasuxHelil 6110K MoJBEIIEH K JuHaAMOMeETpy. Uepe3 OJI0K epeKuHyTa HUTh, HA KOH-
I1aX KOTOPOM 3aKPEeIyICHbI Ba HEPAaBHBIX Ipy3a M1 U M2. UeMy OyayT paBHBI MOKa3aHUS
JUHAMOMETPA, €CIIU IPY3bl IPEIOCTaBUTh caMuM cede?

3aueM HyXEH UMITYJIbC MaTepHaIbHON TOUKHU?

W3mensiercs m UMITyJbC cucteMbl 3emisi-JIyHa, u eciau Ja, TO KTO U3MEHSIET ero u3Me-
HsEeT?

3aueM HyXKEH LIEHTP MacC CUCTEMBI?

Uro Takoe yaap ¢ TOUKH 3pEHUs TEOPUU U MPAKTUKU?

Pasnea Paboma u snepzus 6 nocmynamenbHoM 08UNHCEHUU

1.
2.
3.

o gk

12.
13.
14.

Urto Takoe MEXaHMYECKOE COCTOSIHUE CUCTEMBI?

[TpuBecTH npuMeps! GYHKLUUN MEXaHUYECKOT'O COCTOSHUS CUCTEMBbI

Kak mpaBuibHO cka3aTh: «PaboTa cuiiel 1o nepeMerieHuto Tena» win «Pabora cuibl Ha
IIEPEMELICHUH TEIa

UYro takoe cunoBoe noiue?

B 4ém pa3zHuIa MeXly CTallMOHAPHBIMH U HECTALIMOHAPHBIMU CUJIOBBIMHU IOJISIMU?
Mosker nu ObITh Tak: cuiia He paBHa 0, ckopocTh Tesa He paBHa 0, a MOLTHOCTb CHIIbI
paBHa 0?

Urto Takoe KUHETUYECKasi SHEPT sl CUCTEMBI T€J, U 10 KAKOMY 3aKOHY OHa U3MEHSETCs?
Yo Takoe NOTEeHLHAIbHOE CHIIOBOE T10J1E?

CdopmynmnpoBaTh orpeesaeHle NOTeHIMATbHON SHEPTUY Tella U 3aKOH €€ U3MEHEHUS.

. Kakue cuinl B IMOBCETHEBHOM IMMPAKTHUKE ABJIIAKOTCA HOTCHI_II/IaJIBHBIMI/I?
. ,Z[aTI) OMPEACIICHUC T10JIA CUJI COITPOTUBJICHU. HOLIGMy OHO H€ ABJISACTCA MOTCHIMAJIb-

HBIM?

SIBNSAIOTCS JIM MOTEHIIMATBHBIMH CHJIBI HATSDKEHUS HUTH U PEAKIIUU OTIOPHI?

UTto Takoe MexaHWYeCcKas SHEPIHs, U 110 KAKOMY 3aKOHY OHa U3MEHsIeTCs?

JaTe onpeneneHue KOHCEPBATUBHON CUCTEMBI M JI0Ka3aTh, UTO €€ MEXaHHUECKas YHep-
TUsl COXPAHSAETCA.

Paznen Kunemamuka sepauiamesibHo2co osuUdICCHUA

1.
2.
3.

oo

OO6nanaeT oM MIoUa b BEKTOPHBIMH CBOMCTBaMU?

JaTp onpeneneHue IioCcKoro yriia B paguaHax.

[Touemy KOHEUHBIH yrojl HOBOPOTa HE 00J1a1aeT BEKTOPHBIMU CBOMCTBAaMHU, a OECKOHEY-
HO MaJibli o0nanaer?

Hanwucates ¢popmyiy cBsi3u OECKOHEYHO Majloro NepeMenieHust U 6ECKOHEUHO MaJIOTo yr-
J1a IIOBOPOTA.

ChopmynupoBaTh MpaBUIO MOIYJIsI BEKTOPHOTO NMPOU3BEACHHS U €T0 HAPaBJICHUSI.
CBs13b YIVIOBOM M JIMHEMHOW CKOPOCTEM.

HanucaTp Belpa)keHHs TaHT€HIIMAJIBHOTO U HOPMAJIBHOI'O YCKOPEHUH Uepe3 MpOn3BO/-
HBIE yTJja MOBOPOTA.

Omnucath CBSI3b MEXY IIOCTYIATENBHBIM M BpallaTEIbHBIM IBHJKEHUSMU B Cllydae MaTe-
pHAJIbHOM TOYKHU M a0COIOTHO TBEPOTO TENa.



Pasuenﬂuuamuka epauiameslibHo20 osudICeHUA
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Jlatb onpeneneHre MOMEHTa UMITYJIbCa MaTepUaIbHON TOYKH.

JlaTp onpenerneHue MOMEHTa CUIIBI.

Hanucatb 3aKk0H U3MEHEHHs] MOMEHTa UMITYJIbCa MaTEPUATbHOM TOUKH

HamnucaTh 3aKk0H U3MEHEHUsI MOMEHTAa UMITYJIbCa CUCTEMbl MaTEPUAIILHBIX TOYEK.

Kak cBsi3anbl Mex a1y o000 MOMEHT UMITYJIbCAa CUCTEMBI B JIAOOPATOPHOM cUCTEME OT-
c4éTa U B CUCTEME OTCUETA «IIEHTP MacC CUCTEMBI»

CBs13b MEX/1y OCEBBIM MOMEHTOM HUMITYJIECA U YTJIOBOM CKOPOCTBIO.

HanucaTth 0cHOBHOE ypaBHEHUE AMHAMUKH BPAlaTEIbHOTO JBUKECHUS.
Cdopmynuposats Teopemy LlTeitHepa

JlaTb BeIpaskeHUE IEeMEHTapHON pabOThI BO BpAIlaTEIbHOM JBHKEHUH

. I[aTB BBIPAXKCHUC KHHETHYCCKOM OHCPIrun a0COJIFOTHO TBépI[Ol"O TCJa, Bpallaromerocsa

OTHOCHUTEJIBHO 3aKPEIUIEHHON OCH.

Pasnen Hanpaxcénnocms 31eKmpocmamuyeckozo nons

1.

How

~

10.
11.

12.
13.

14.
15.

JlaTb onpeneneHre TOUeYHOr o 3apsia B cy4yae HENPEPbIBHOTO paclpeiesieHus 3apsaaa
1o 00bEMY, MOBEPXHOCTH, JTHHUH.

CdopmynupoBaTh IPUHIUIIEL JATBHOACHCTBHS U OJIM3KoIeHcTBUSA. Kakoi 3 HUX oKa-
3aJICsl BEpHbIM?

Uro Takoe 31eKTpOCTaTUYECKOe 1osie?

Yto Takoe mpoOHBIN 3apsij1 110 OTHOLICHUIO K JAHHOMY 3JIEKTPUUECKOMY MOI0?

Uro Takoe MaTeMaTH4ECKOE MO0JIE 3JIEKTPUUYECKON HAPSXKEHHOCTHU U JIJISl 4YETO OHO HYX-
HO?

CdopmynupoBats mpaBuiia rpaduyeckoro MpeacTaBIeHUs] BEKTOPHOTO MaTEMaTHYeCKO-
ro Mo

Ornucarb CBOMCTBA CHIJIOBBIX JIMHUN 3JIEKTPOCTATUUECKOTO MOJISI.

B kakoM ciyyae npuMeHsIeTCs IPUHLUIT CYNIEPIIO3UIIMH SJIEKTPUUECKUX TosIen? 3anu-
CaTh €ro BBIPAKEHUE B Cllydyae AUCKPETHOTO U HEMIPEPHIBHOTO paclpeesieHus 3apsa0B-
VCTOYHHUKOB.

Urto Takoe 371eKTPUUECKUN JUMOIb?

Yro Takoe TenecHblid yroa? Hamucath BeIpa)XeHHUE 3JIEMEHTAPHOTO TEJIECHOIO YIia.
Urto Takoe MoTOK BEKTOPHOTO Nnosisi? B kakoM ciryyae 3T0O MOHATHE CBA3aHO C JBUKECHU-
em?

Chopmynuposats Teopemy Octporpazackoro-I'aycca B Bakyyme.

3anucath BbIpaXE€HHE HAIIPSHKEHHOCTH OISl OAHOPOJHO 3apsKEHHON OECKOHEUHOM
MJIOCKOCTH.

Urto 03HauaeT «0ECKOHEUHOCTH) MIIOCKOCTH?

3anucarh BhIpa)KEHUE HAMPSPKEHHOCTH IOJIst OJJHOPOAHO 3apsKEHHOM OECKOHEUHO
IIPSIMOM HUTH.

Paznen Ilomenyuan

1.
2.

ok

[Touemy mosie PIEKTPOCTATHUECKON HANPSXKEHHOCTH SIBJISIETCS MOTEHIUATBHBIM?

Kax Ha3pIiBaeTcst moTeHIIUAbHASI SHEPTHUS €AMHUIHOTO MOJI0KUTEITHLHOTO TPOOHOTO 3a-
psiza B JIEKTPOCTATUYECKOM ToJie?

Kaxk BpIpa3uTh CKaIsipHOE MaTeMaTUUYECKOE MOJIE MOTEHIMAla Yepe3 BEKTOPHOE MaTeMa-
TUYECKOE TOJIE AIEKTPOCTATUUECKON HANPSIKEHHOCTH?

Uto Takoe HalpsHKEHHE, M KaKOBa €T0 CBSI3h C pabOTON JEKTPOCTATHIECCKUX CHII?

YTto Takoe IrpaIueHT CKAJISIPHOTO MOJIs?

Kaxk BpIpa3uTh moJsie 371eKTpOCTaTUUYECKON HAMPSHKEHHOCTH Yepe3 CKaISIPHOE MOJIE MO-
TeHuuana’?

ChopmynupoBaTh MPUHIIUI CYTIEPIIO3UITUHU IEKTPOCTATUIECKUX TIOJIEH B OTHOIICHUH
MOTEHIINAaNa.



8.
9.

10.

3anucarh MOTEHIIUAN MOJISI TOYEYHOTO UCTOYHUKA U OJTHOPOJIHO 3apsKEHHOU chephl.
3anucath BbIpaXeHHE MOTEHIIMATbHON SHEPTUU KOHPUTYpAllUU AUCKPETHBIX TOUYEUHBIX
3aps10B.

3anucaTh NOTEHIIMAIBHYIO SHEPIHIO0 CUCTEMBI PACIIPEACIEHHBIX 3apSAI0B.

Paznen uznekmpuxu u npoeoOHUKU 6 IJ1IEKMPOCMAMUUECKOM noJie
Bonpocwvt NeNe [-3, 5-12 nanpasnenvl Ha nposepKy cmenenu 0C80eHUsE KOMNEeMmeH-
yuu I1K-4

NoakowdhE

o

10.
11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.
23.
24,

25.

26.

Uro Takoe cpena? SIBisieTCs I 3TO MOHITHE MOJICTHHBIM?

IlepeuncnnuTh BUIBI 3apsA0B 110 OTHOLIECHUIO K JAaHHOU Cpele

Uro Takoe JUAIEKTPUKU U IPOBOJIHUKU?

Hanucars BeIpaskeHUE S3HEPTUU JUIIOJSA B OJTHOPOIHOM 3JIEKTPUYECKOM II0JIE.

Yro Takoe nossipuzanus Ju3JIeKTpuKa’?

Yro Takoe qUAIIEKTpUYECKast BOCHIPUMMYUBOCTD IUIIEKTPUKA?

Kakue cBsi3aHHBIE 3aps/bl BIMSIOT Ha 3JIEKTPUUECKOE 110JI€ BHYTPU JUAJIEKTPUKA: pac-
npeenéHHble o 00bEMY WK noBepxXHOCTHbIE? OcnabiIfAoT OHU T0JIe CBOOOIHBIX 3aps-
JIOB WJIH YCUJIMBAIOT?

JlaTb onpenieneHne MEKTPUIECKON NHIYKIIUH.

Hamnmcarts cBsA3b MEXY 3JIEKTPUYECKOW HHIYKLIUEH U HAIIPSKEHHOCTBIO. YTO Takoe 1u-
JNEKTPUYECKAs IPOHULAEMOCTD?

Cdopmynuposats Teopemy Octporpajackoro-I'aycca B TUIIEKTPUIECKOH cperie.
SIBnsieTcs IM BEKTOPHOE I10JI€ 3JEKTPUYECKON MHIYKIUU (CMEILEHUs ) TOTEHIMAIbHBIM B
obmeM ciyyae?

— —

CdopMyupoBaTh rpaHM4HBIE YCIOBUS T BeKTopHbIX oned D u E.

JlaTb onpenieneHne AEKTPOCTaATUYECKOrO MPOBOJHUKA.

Kak pacnpenenén HeCKOMIIEHCUPOBAHHBIN HECBSI3aAHHBIN 3apsi]l 110 AIEKTPOCTATUYECKO-
My IIPOBOJHHUKY.

Uro Takoe 3iekTpuyeckas EMKOCTh YEAMHEHHOTO IpoBoAHUKA? Uem oHa omnpenensercs?
3anucarhb EKTPOEMKOCTh YEAUHEHHON CQephl.

Ennnuna nzmepenus snexkrpoémroctu B cucteMe CU HazbiBaetcst dhapamoit. [Togcumnraii-
Te ekTpoéMKocTh ConHila B dapamax.

3anucath Bce BBIPAXKCHUSI DQHEPTUU YEIUHEHHOTO ITPOBOAHMKA.

Byner nu ToueuHsbli 3apsj B3aUMOIEHCTBOBATh C HEUTPAIBbHBIM TPOBOJHUKOM? OTBET
000CHOBATb.

Uemy paBeH NMOTEHIMAT 3a3€MJIEHHOTO TPOBOAHUKA?

Yro Takoe koHAEHCATOP?

JaTp onpeneneHue 3JIEeKTPOEMKOCTH KOHIEHCATOPa

3anucath Bce BBIPaXKEHUsI SJHEPTUU KOHIEHCATOpa.

JIro6oe 1 coeHEeHnEe KOHIEHCATOPOB MOXKHO CBECTH K IOCIIEI0BATEIbHOMY WJIH K Ta-
pajiesnbHOMYy?

I'te nokanuzyeTcs 3Heprus 3apsKCHHBIX TEII: HA CAMUX ATHX TeaxX WX B IPOCTPAHCTBE
BOKPYT HUX?

3anucath Bce BhIpaKEHUsI 00bEMHOI MITIOTHOCTH SHEPTUU AJIEKTPUUECKOTO MOJIS.

Pasnen 3aKOHbL NOCMOAHHOZ0 MOKA

ook wdE

UTo Takoe MIOTHOCTh ANEKTPUUIECKOT0 TOKa U criia Toka? KakoBa cBsi3b Mex 1y HUMU?
YTo TaKkoe CTOPOHHHE CHITBI?

Cdopmynuposats 3akoH OMa B nuddepeHnuanbaon hopme.

UYto Takoe COMpOTHUBIICHUE ydacTKa?

Yrto Takoe OTHOPOAHBIN y9acTOK Ienu? M300pa3uTh ero 3JeKTPHISCKYIO CXEMY.

Uro Ttakoe DC?



~

9.

10.
11.

12.
13.
14.

15.

UYro Takoe HEOTHOPOAHBIN ydacToK 1enu? M300pa3uTh ero 3NeKTPUIECKYIO CXEMY.
3anucaTh UHTETPaIbHBIN 3aKkoH OMa ISl ydacTKa e U OOBSICHUTh DHEPTEeTUUCCKUN
CMBICJ Ka)XJI0TO YJICHA.

[IpuBecTu npuMepsl UCTOYHUKOB oTpuatenbuon IJC.

3anucaTh UHTErpadbHbIN 3aKkoH OMa JIJIsl IPOCTOT0 3aMKHYTOr0 KOHTYpa.

Jlto6oe 1 coenHEHnE Pe3UCTOPOB MOKHO CBECTH K IOCJIEIOBATEILHOMY WM K Mapal-
JAeTbHOMY?

CdopmynmnpoBaTh nepBblil 1 BTOpoi 3akoHbl Kupxroda ams clioXKHBIX KOHTYPOB.

Kak nepeittu ot 3akona Oma k 3akony xoyns-Jlenmna?

Hanucatp BeIpakeHUs TEIUIOBOW U AJEKTPUYECKOM MOLTHOCTEM, a TaK K€ MOIIHOCTH HC-
TOYHHKA.

3anucath Bce BhIpAKEHUsSI 00bEMHOI MITOTHOCTH MOIIHOCTH 3JIEKTPHYECKOTO TOKA.

Paspen Maznemusm
Bonpocwr NeNe 12-22 nanpasnenvt Ha npo8epKy cmenenu 0C80eHUs KOMNemeHyuu

1IK-4

1.

o o
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12.

13.

14.

15.
16.

17.
18.
19.
20.
21.

22.

23.
24.

Uro Takoe MarHUTHOE 1oJje?

Kak Ha3zpiBaeTcs u 0003HaYaETCs CHIIOBAsi XapaKTEPUCTUKA MATHUTHOTO TOJIsA?
Hamnmcars BelpakeHne MarHuTHOM COCTaBIIsArONIe critbl JIopeHna.

Ecnu MmaruuTHas MHAYKIHS HAa MECTE MOJIOKEHUS IBUKYIIETOCS OTPHUIIATETILHOTO 3apsaa
HaIpaBJieHA Ha PUCYHKE BBEPX, a €0 CKOPOCTh — BIIPABO, TO Ky/la HAaIpaBJieHa CUJIa CO
CTOPOHBI MAarHUTHOTO TOJIsA?

Coepiaet 1 paboty maruutHas cuina? Kak u3meHseTcsi KWHeTH4ecKasi SHeprus JBU-
JKYIIErocsi NpoOHOro 3apsiAa MoJ BIUSHUEM MarHUTHOIO MOJisi?

Kak Oyner aBuratbcs 3apsikeHHas YaCTHIIA, BICTEBIAs B OJTHOPOJAHOE MAarHUTHOE ToJie?
UYro Takoe cuna Amrnepa? 3aluIIMTE BbIpAXKECHUE 3JIEMEHTApHOU cuilbl AMIepa.

YT0 Takoe MarHUTHbIN MOMEHT?

Kaxk Bo3nelicTByeT 0IHOPOIHOE€ MAarHUTHOE T10JI€ HA MATHUTHBIA MOMEHT. 3aIlUIINTE BbI-
pa’keHHe, ONUCHIBAIOLIEE ITO BO3/IEHCTBHE.

. 3amuIimTe BBIPAXKCHUC SOHECPTHUU MAIrHUTHOI'O MOMCHTAa B MArHUTHOM I10JIC.

11.

Cdopmynupyiite 3akon buo-Casapa-Jlamiaca 1 mpoBeUTE aHATOTHIO C BBIPAKEHHEM
HaNpPsHKEHHOCTH JIEKTPOCTATHYECKOTO OISl TOYSYHOTO 3apsi/a.

Yro Takoe HanpsHKEHHOCTh MarHUTHOTO nosia? KakoBa e€ cBsi3b ¢ MAarHUTHON MHYLU-
eit? J1ns yero HeoOXO MBI JBE BEKTOPHbIE XapaKTEPUCTUKNA MAarHUTHOTO MOJS?

Yro Takoe HAMarHM4EeHHOCTh MarHETUKA, U YTO TAKOE €0 MarHUTHasi BOCIIPUUMYH-
BOCTb?

Kak cBsi3aHbl MeX1y co00i MarHuTHas BOCIIPUMMYMBOCTh U MAarHUTHAs TPOHUIIAE-
MOCTb?

Kakue cymiecTBytoT BUubl JINHEHHBIX MarHeTHKoB? B uéM pazHuiia Mexay HUMuU?

B kakux MarHeTHKax CyIIecTBYeT CIIOHTaHHAsi HAMarHH4eHHOCTh B MAKPOCKOITUYECKUX
00BEMax?

Yro Takoe Temriepatypa Kropu, u ueMy oHa paBHa B xenese?

Yro Takoe KpuBas HAYaJIbHOW HAMAarHMYEHHOCTH (heppoMarHeTuka?

CKOJIBKO TIETEJIh THCTEPE3NCca MOXKET IPOIEMOHCTPUPOBATH eppOMAarHeTHK?

Kakue xapakTepuCTUKU NpeAeIbHON MEeTIN IMCTepe3nca U3BECTHBI?

YeMy paBHa IUIOIIAAb TIETIU THCTEPE3NCA B OCIX {I\/I H }?

Chopmynupyiite Teopemy OcTporpaackoro-I'aycca ajiss MaTeMaTHIeCKOTO TOJIs Mar-
HUTHOW MHAYKUUH

Yto Takoe MarHUTHBIM IIOTOK M IIOTOKOCIICIIICHUE?

Hanummre BeipakeHUE dTIEeMEHTapHOM paboThl CHITBI AMIiepa Ipy JBUKCHUH Y4acTKa
MIPOBOJTHUKA C TOKOM



25.

26.

Hanumure BblpakeHue 3JeMEeHTapHON paboThl CHIIBI AMIIepa MPU U3MEHEHUH 3aMKHY-
TOT0 KOHTYpa
Cdopmynupyiite 3aK0H IMOJIHOTO TOKa B BAKYYME M B MAarHETHKE

Paznen Dj1eKmMpoMazHUmMHAA UHOYKUUA

CoNo~WNE

11.

Chopmynupyiite 3akon Dapanes

Cdopmynupyiite npasuio Jlenia

ChopmynupyiTe 3aK0H 3JIEKTPOMArHUTHOW MHTYKIIHH

Kakosa npuunna 3/1C uHAyKIMY B IPOBOAHMKAX, ABMXKYIIHUXCS B MATHUTHOM I10J1€?
Kakoa npuunna 9JIC MHIYKIIMY B HEMOABUKHBIX TPOBOJIHUKAX ?

3anumnTe BhIpaXKEHUE UPKYIIALMN BUXPEBOTO SJEKTPUUECKOTO OIS

Uto Takoe MHAYKTUBHOCTh KOHTYpa?

3anummute Beipaxenue J/]C camouHyKIuu

3anumute 3akoH OMa Juisi KOHTYpa C MHIYKTUBHOCTBIO. UTO MpeCTaBIISeT 3alUCaHHOe
PaBEHCTBO C MAaTEMAaTUYECKON TOUKH 3peHus?

. Ha uto TpaTtutcs sHeprust ICTOYHMKA MpU ero padote npotuB I/IC caMOUHIYKIINH B T1€-

PEXOIHOM IIPOLECCE MOCIIE 3aMbIKaHUsL KOHTYpa?
3anuiuuTe BCe BbIpAyKEHUsI 00BEMHON MIIOTHOCTH YHEPIUU MarHUTHOro nojsi. CpaBHUTE
UX C BBIPAKCHUSIMU 00BEMHOM IIIOTHOCTH SHEPIUHU 3JIEKTPUYECKOTO OIS,



MUHUCTEPCTBO HAYKH U BBICLLIEI'O OBPA30BAHIS POCCUMCKOM ®EJIEPALIMA
DeznepanpHOE roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE yUPEXKICHUE BBICIIIETO 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET
CoenuanurerT.

23.05.01 «HazemHbIe TPAaHCIIOPTHO-TEXHOJIOTHUECKUE CPEICTBAY

OII (crienmanbHOCTB): «KOMIBIOTEpHOE MOICTUPOBAHUE TPAHCIIOPTHBIX CPEICTBY

Kadenpa duznka

(mauMeHOBaHME Kadenpbl)

IIpumepHbIe BONPOCHI 11 31U THI JIA0OPATOPHBIX padoT

10 JIUCOUITJIINHE (1)I/ISI/IKa
(HaMMEHOBAHHUE JMCIMILTHHEI)

CDOpMCZ mexKyuwezco KOHmpOoJiA, npoeepAruad CnMeneHb OC60EHUA Komnemem;uﬁ

OIlIK-1

Paznen Du3uueckue UBMEPEHUA U UX noZpeutHocmu

JlaGopaTopHasi pabora «M3mepeHune 6a30BbIX BeJIMYNH»

ok wdE

10.
11.
12.
13.
14.
15.
16.

Yro Takoe abCONIOTHAS MOIPEIIHOCTD MPSAMBIX U3MEPEHUN?

MO’KHO JIi TOYHO BBIYMCIUTH A0COJIFOTHYIO IIOTPEIIHOCTD MPSAMBIX U3MEPEHUN?
SBnsercs U npubopHas MOrPeIIHOCTh CUCTEMAaTUYECKOM ?

MoskeT 11 NposSBUTHCS CaydaiiHasi IOrPEIHOCTh B OJJHOM U3MEpPEHUU?

YTO NpUHATO CUUTATH PE3YIBTATOM CEPUM NOBTOPSIOIIUXCSA U3MEPEHUN?

OT KaKoW M3 MOTPEITHOCTEH MPSIMBIX U3MEPEHH: TPUOOPHOH, CITydaifHOW WIIM CHTEeMa-
TUYECKOU MOXKHO «OUHUCTUTBY» PE3YJIBTAT U3MEPEHUN?

Kakoli npubop HYKHO UCIOJIb30BaTh, U3MEPSS OAHY U Ty K€ BEIUUUHY, YTOObBI IPOSBU-
Jach cilydaiiHasi MOTPEeIHOCTh: TOHKHH Wi rpyOBIi?

Uto Takoe KOCBEHHOE U3MepeHue?

Jlan map mMaccoit M, u3MEpEeHHON C MOTPEeIHOCThI0 AM, U paguycoM R, u3MepeHHbIM C
norpemHocTbio AR. Breipazute uepe3 BenmuunHbel M, AmM, R u AR abconmoTHyto morpeui-
HOCTb Ap IUNIOTHOCTU MaTepuala, U3 KOTOpOro clelaH map.

JlaiiTe onpenenenne IIOTHOCTHU Tena

Yrto Takoe 0AHOPOAHOE TENO?

Uro Takoe 1osie MacCoBOM IJIOTHOCTHU?

YeMy paBHA MIIOTHOCTh AUCTHITAPOBAHHOM Bobl B enunuiax CU, B kr/m® | B r/cM®?
Kak u3meHseTcs mioTHOCTh MaTepHalia C pOCTOM TeMIIepaTyphl B CTaHAAPTHOM ciydae?
Kak u3meHseTcs IIIOTHOCTh BOJBI ¢ POCTOM TEMIEPATYPHI?

Mo:xeT 1 OBITh TaK, 9TO 00BEM pacTBOpaA WUIIU paciiaBa OyAeT MEHBIIE O0Iero nobEmMa
MCXOJHBIX KOMIIOHEHTOB?

Pasnen Paboma u snepzus ¢ nocmynameabHoM O8UIHCEHUU
JlaGopaTopHblie padoThl «U3ydyeHue 0aJIMCTHIECKOT0 MassTHUKAY, «A3yue-
HHE MATEMATHYeCKOr0 MasiTHHKA))

1.

2
3.
4.
5

YTo Takoe MEXaHUUECKOE COCTOSTHUE CUCTEMBI?

[TpuBectu npumepsl PyHKINNA MEXaHUUECKOTO COCTOSIHUSI CUCTEMBI

Yrto Takoe KMHETUYECKAsi JHEPTHsI CUCTEMBI TEJ, U 10 KAKOMY 3aKOHY OHa U3MEHSETCS?
Yro Takoe MOTEHIIMAILHOE CUIIOBOE 110JIE?

CdopmynupoBath onpeseseHne NOTeHIUATbHON YHEPIUU Tella U 3aKOH €€ U3MEHEHMUS.



6. Kakue cuiibl B MOBCEHEBHOM MPAKTUKE SBISIOTCS TOTCHIIUATHHBIMU?

7. JlaTh ompeneseHue OIS CHIT CONPOTHRICHHS. [ToueMy OHO He SBJISCTCS MMOTCHITHATb-
HBIM?

8. SBisAIOTCS JIM MOTCHUIMATBHBIMU CHITBI HATSDKEHUS HUTH U PEAKIIMH OTIOPBI?

9. Uro Takoe MexaHUYECKast SHEPTHs, ¥ 10 KAKOMY 3aKOHY OHA U3MEHSIETCS?

10. [laTth onpeieiecHHe KOHCEPBATUBHON CUCTEMBI M JIOKA3aTh, YTO €€ MEXaHHUYECKast YHEeP-
TUSl COXPAHSETCS.

11. Yro Takoe k03 (HUIUEHT IMOJIE3HOr0 JCHCTBUS TEXHUIECKOIO yCTpOocTBa?

Paauenﬂuuamuka epauilameslibHo20 osudICeHUSA

JlaGoparopHasi pabora «OnpeneseHue MOMEHTA HHEPUUN»

1. Jlatb ompezaeneHne MOMEHTA CHIIBI.

2. Kak cBsa3anbl Mex1y cO00 MOMEHT UMITYJIbCa CUCTEMBI B Ta0OPAaTOPHOM CUCTEME OT-
cuéTa M B CHCTEME OTCUETA «IIEHTP MACC CHCTEMBI»

3. Hamucarh OCHOBHOE ypaBHEHHE TMHAMHUKH BPAIIATSILHOTO IBH)KCHHUS.

4. CdopmynupoBatb Teopemy Llteitnepa

5. BsIBecTH BhIpaKEHUE MOMEHTA HHEPLIUHU OJHOPOIHOTO JAUCKA OTHOCUTEIBHO OCH, TIPO-
XOASIICH Yepe3 ero HeHTpP NEPIEeHANKYISPHO €ro IIOCKOCTH

6. JlaTb BeIpayKCHHUE JIEMEHTAPHOI PadOTHI BO BpaIllaTeIbHOM JIBHKCHUH

7. JlaTb BBIpayKeHHE KHUHETHYECKOI SHEPTUHU a0COIIOTHO TBEPOTO TEJa, BPAIalOIIerocs
OTHOCHUTEJIBHO 3aKPEIUIEHHOM OCH.

Pasnen 3aKOHbI HOCMOAHHO20 MOKA

JlaGopaTopHnas padora «3yuyeHue MOCTOBOI CXeMbD)

Yro Takoe MIOTHOCTh 3IEKTPUUECKOro Toka U cuiia Toka? Kakosa cBs3b MeX 1y HUMH?

Uro Takoe CTOPOHHUE CUITBI?

Cdopmynuposats 3akoH Oma B 1uddepenunansHoit hopme.

UYro Takoe CONpOTHBICHNE ydacTKa?

Yrto Takoe 0THOPOIHBIN ydacToK Lenu? M300pa3uTh €ro 3eKTPUUYECKYIO CXEMY.

Yro Takoe DC?

Yro Takoe HeOJHOPOAHBIHN yuacTok 1enu? M300pa3uTh ero 3JeKTpUUECKyro CXeMY.

3amucarh HHTETPAIbHBIN 3akoH OMa U1 y9acTKa ey U 00bSICHUTH SHEPreTUIECKUM

CMBICJI KaX/I0TO YJIEHA.

9. Yro Takoe cucTeMaTHUECKas MOTPEITHOCTh H3MEPEHHS.

10. Kakoii amnepmeTp sBiIseTCS H1€aIbHBIM?

11. Kaxoii BOJIbTMETp SABISAETCS UI€ANbHBIM?

12. ITpu KakuX 3HAYEHMSX YAEITHHOT'O COPOTUBIIECHHS Cpela MOXKET CUUTATHCS IPOBOTHH-
KOM ?

13. Kakue Buibl NPOBOAHUKOB BaM M3BECTHBI, M KTO SIBJIIETCSI HOCUTEJEM TOKA B HUX?

14. Yewm oTiimyaeTcst TeMIEpaTypHBII X0/ YAETHHOTO COMPOTHBIICHHSI METAJUIOB OT IPYTHX
IIPOBOJHUKOB?

LNk wNE

Pasnen Maznemusm

JlaGopaTopHbie padoTsl «M3MepeHHue COCTABJISIIONIMX MATHUTHOIO TOJIs 3eM-
JIM METO/I0OM HAJIOKEHUS BHEIIHEro noJisn», «M3mMepeHue cuiibl, AeiicTByOIIeH
HA MPOBOJAHUK C TOKOM B MATHUTHOM ToJie», «3yueHue noBeeHUsi pAMKH €

TOKOM B MATHUTHOM I110J1€»
1. Yro Takoe MarHuTtHoe moJjie?
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10.

11.

12.

Kak Ha3piBaeTcs 1 0003HAYACTCS CHIIOBAsI XapaKTEPUCTUKA MATHUTHOTO TIOJIsA?

Ecnu MmaruuTHas MHAYKINS Ha MECTE MOJIOKEHUSI IBUKYIIETOCS OTPUIATEILHOTO
3apsiJia HalpaBJIeHa HAa PUCYHKE BBEPX, @ €M0 CKOPOCTh — BIIPaBO, TO KyJa HalpasJe-
Ha CHJIa CO CTOPOHBI MArHUTHOTO TOJISI?

UYro Takoe cuna Amrnepa? 3aluIIMTe BEIpAKEHUE 3JIEMEHTApHON cUilbl AMIepa.

YT0 Takoe MarHUTHbII MOMEHT?

Kaxk Bo3nelicTByeT 0IHOPOJIHOE MAarHUTHOE T10JI€ HA MArHUTHBI MOMEHT. 3aluIIuTe
BbIpa)XCHHE, OMKICHIBAIOIIEE 3TO BO3/ICHCTBHUE.

3anumuTe BhIpaXXEHUE YHEPTUA MarHUTHOTO MOMEHTA B MAarHUTHOM TIOJI€.
Chopmynupyiite 3akoH bno-CaBapa-Jlaruiaca u mpoBeaUTe aHAIOTHIO C BEIPAKCHHU-
€M HanpsHKEHHOCTH 3JIEKTPOCTATUUYECKOIO I10JI1 TOUEYHOI'0 3apsija.

YeMy paBHa MarHMTHas UHIYKIHS B BO3AyX€ B LIEHTpPE IJIOCKON KaTylIKu paaunyca R
u3 N BUTKOB, [10 KOTOPHIM TE€YET TOK |.

Yro Takoe HampsKEHHOCTh MarHUTHOTO ToJisi? KakoBa e€ cBsi3b ¢ MarHUTHOM MHJTY-
rueit? J{ns yero HeoOXOaMMBI BE BEKTOPHBIC XapaKTEPUCTHKH MAarHUTHOTO TOJIs?
Yro Takoe HaMarHMYEHHOCTh MAarHEeTHUKA, U YTO TAKOE €ro MarHUTHasi BOCIIPUUMYH-
BOCTh?

Kak cBsi3anbl Mex a1y co00i MarHUTHasi BOCIPUUMYUBOCTh U MarHUTHAS MIPOHHUIIAL-
MOCTB?



MUHMCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHUSI POCCUICKOI dEJEPALIN
denepanbHOE roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YIPEKICHUE BBICIIETO 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET
CoenuanurerT.

23.05.01 «HazemHbIe TPAaHCIIOPTHO-TEXHOJIOTHUECKUE CPEICTBAY
OII (cnennanbHOCTD): «KOMIIBbIOTEpHOE MOAETUPOBAHHE TPAHCIIOPTHBIX CPEIICTB

Kadenpa duznka

(mauMeHOBaHME Kadenpbl)

MartepuaJjsbl K 3a4€Ty

10 TUCILIUIIINHE ¢dusnka
(HaMMEHOBaHUE JUCLUTIUTUHBI)

Dopma npomedscymouHol ammecmayui, NPoBepPsIouds Cmenetb 0C80eHUsL KOM-
nemenyuu OI1K-1

Oo0pa3zen OnJaeTa AJs 3a4€Ta

MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUNCKOM OEJIEPALINI
OEJJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICHIET'O
OBPA30BAHUS
«MOCKOBCKHUI NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

®akynbpTer 0a30BBIX KOMIIETEHIHH, Kadeapa «Du3ukay
Jucnurumza «duznkay
Oo6pasoBarenbHas nporpamMma «KoMIIBIOTEpHOE MOACIUPOBAHUE TPAHCIIOPTHBIX CPEACTBY»

Kypc 1, cemectp 2
3auém no pazoeny «Mexanuxay
BUWIET Ne 1

1. ITonoxeHue U ero OTHOCUTEILHOCTD.
2. Amnanorus MCKAY MOCTYINATCIbHBIM U BPAIIATCIIbHBIM JIBUKCHUAMUN
3. B nmoake maccoit 240 kr crouT 4yenoBek maccoit 60 kr. JIoaka misIBET cO CKOPOCTHIO 2 M/C.

YenoBek MphITaeT C JOJIKH CO CKOPOCTHIO 4 M/C OTHOCUTENHHO JIOJKU B CTOPOHY MPOTHBOIIO-
JIOKHYIO JIBH>KEHUIO JIOAKU. HallTh CKOPOCTB JIOJIKM MOCIIE MPbIKKA YEIOBEKA.

VYrBepxkaeHo Ha 3acenanuu kadenps «dusuka» 10.05.2019 r., nporokon Ne.10

3aB. kadenpoit /_Kpacun B.II. /



CoNoA~WNE
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Bonpocs! Aj1s1 NOATOTOBKH K 32a4€Ty 10 pasaenay « MexaHuKa»

ITonosxeHne ¥ €ro OTHOCHTEIBHOCT.

Tpaekropus. Conpukacaromasicst OKpykKHOCTb. LIeHTp u paguyc KpuBHU3HBI TPAEKTOPUU

CkopocTb JBUKEHUS U €€ OTHOCUTEIbHOCTb.

VYckopenue. KacarenbHOE 1 HOPMAIIBHOE YCKOPEHHS.

JlexapToBa cucrema KOOpIuHaT.

KunemaTuyeckue 3aKOHBI JTBUKEHUS

[TocTymarensHoe ABMkeHUE abcomoTHO TBEpAoro Tena (ATT).
[Tonsitre cuibl. AGCOIIOTHOCTH CHIIBI B KJIIACCHYECKOW MEXaHHKE.
[ToHsITHSI pAaBHOJICUCTBYIOIIEH U COCTOSIHUS ITOKOSI.

. IlepBbIii1 3akoH HproroHa. MIHepuuanbHbIe CUCTEMBI OTCYETA.

. Bropoii 3akon HeroToHa 1 3aKkoH BceMupHOro TSroteHus.

. IMIynibC ¥ 3aKOH €r0 U3MEHEHHS.

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

. [lonsiTHEe cunoBOro Mo

. DnemeHTapHas padoTa U paboTa Ha KOHEUHOM I1€PEMEILEHUU.

. MOImHOCTS.

. Kunetnueckas sHeprus U 3aK0H €€ U3MEHEHHS.

. IloTeHunanbHbIE CUIIOBBIE MOJISL U IOTEHIUAJIbHAS YHEPTHSL.

. MexaHnuveckasi SJHEpPIUsl U 3aKOH €€ U3MEHEHHMSI.

. KoHcepBaTuBHbIE CUCTEMBI.

. DIIEMEHTapHBINA yroJl IOBOPOTA U YIJIOBAsk CKOPOCTh

. CBs13b ME@X]ly YIJIOBOM U JIMHEMHON CKOPOCTSIMH.

. YTII0BO€ yCKOpEHHE.

. KacarenbHoe 1 HOpMalIbHOE YCKOPEHUS BO BPALaTEIbHOM JIBUKEHUU
. Bpamarensnoe asuxenue ATT.

. MoMeHT umnyabca 1 MOMEHT CUJIbI

. 3aKOH N3MEHEHNUSI MOMEHTA UMITYJIbCa.

. MOMEHT uMIyJIbCca U yIII0Basi CKOPOCTb. MOMEHT HHEPLIUN.

. OCHOBHOE ypaBHEHHE TMHAMUKH BpallaTeabHOro ABmkeHus ATT

. OceBble MOMEHTBI HHEPLIUU HEKOTOPBIX TEJ

. Teopema Illteitnepa

. PaboTa u kuHeTHuecKas SHEprusl BO BpaAIlaTEIbHOM JBUKEHUH

. AHaJIOTHS MEXAY TIOCTYNATEIbHBIM U BpaIlaTENbHbIM JIBHKEHUSMHU.



MUHMCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHUSI POCCUICKOI dEJIEPALIN
denepanbHOE roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YIPEKICHUE BBICIIETO 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET
CoenuanurerT.

23.05.01 «HazemHbIe TPAaHCIIOPTHO-TEXHOJIOTHUECKUE CPEICTBAY
OII (cnennanbHOCTD): «KOMIBbIOTEpHOE MOAETUPOBAHHE TPAHCIIOPTHBIX CPEIICTB

MarepuaJjibl K 3K3aMEHY

10 TUCILIUIINHE ¢dusnka
(HaMMEeHOBaHUE JUCLUIUTUHBI)

Dopma npomedNcymouHol ammecmayui, NPoepsouasi Cmenetb 0C80eHUsL KOM-
nemenyuti OI1K-1

Oo0pa3en onJaeTa Ajas IK3aMeHa

MUHHNCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNMCKON OEJNEPALINN
DOEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICLIET'O
OBPA30BAHUA
«MOCKOBCKHUI NOJJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

@akynpTeT 0a30BBIX KOMIIETEHINH, Kadeapa «Pu3uxar»
JucnmmumHa «duznka»
O6pazoBarensHas nporpaMma « KOMIbIOTEpHOE MOJICITUPOBAHUE TPAHCIIOPTHBIX CPEICTBY»

Kypc 2, cemectp 1
OKzamen no pa3<)efzy « Qﬂekmpomaenemusm»
BWJIET Ne 1

1. 3akon [Ixoyns-Jlenna.

2. BexropHoe npousseaenue. [IpaBuino Moayns 1 mpaBUjio HapaBIeHUS.

3. Paccrosinrie Mexxy IByMs TOUCUHBIMU 3apsaamu ( u -5 paBHo 10 cMm. Ha kakom paccrosHuu
OT OOJIBIIIETO 1O MOMAYIIO 3apsifa HAXOIWUTCS TOYKA, B KOTOPOW AJIEKTPUUECKasi HAMPSHKEHHOCTH

paBHa 0?

VTBepikaeHo Ha 3acemanun kadeapsr «Dusukay 27.12.2016 r., mpotokon Ne.5

3aB. kadempoit /_Kpacun B.IL. /



Bomnpoce! AJ1s1 MOATOTOBKH K IK3aMeHYy 10 pa3jeny «JeKTPOMarHeTu3m»

IlepBbIe Bonpockl OnJieTa

1. Ompenenenue snekTpocTaTHYecKoro noist. Onucanue GU3NIECKOro MEKTPOCTATUIECKOTO
IIOJISI C IOMOIIBIO BEKTOPHBIX nosei. [lone anekTpuueckon HanpskEHHOCTH. OnpeiesieHue BeK-
TOPA JIEKTPOCTATUYECKON HANPSKEHHOCTHU ¢ IOMOIIBIO 3akoHa KyroHa.

2. [TpyHUMN CyNeprno3ulliy MoJjield B OTHOILICHUH HaNpsbKEHHOCTH. [lose numois.

3. Ilonstue TenecHoro yria. IlonaTre noToka 3J1eKTpOCTaTUYECKON HAIPSHKEHHOCTH TOUEUHOTO
MCTOYHMKA B BAKYYME YEPE3 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 noJieil 0JHOPOJIHO 3aps>KEHHOM T10C-
KOCTH Y BO3JIYILIHOI'O KOHJIEHCATOpA.

7. Teopema Octporpajackoro-I'aycca B Bakyyme U pacy€T moJisi OJHOPOIHO 3apSKEHHON HUTH.
8. [ToTeHIIManbHOCTH 3eKTpocTaTHUecKoro nos. Ilonstue norenuuana. Belpaxxenue ckansp-
HOTO TIOJIS MOTEHIIMAJIA Yepe3 BEKTOPHOE MoJie HaNpsKEHHOCTH. BbIBo popMyiiel moTeHIMama
TOYEUHOI'O0 UCTOYHHMKA B BAKyyMeE.

9. IloreHunanbHOCTH AIEKTpocTaTuueckoro noiid. [londarue norenuunana. Beipaxkenue ckasp-
HOTO I10JIs1 ITIOTEHIMAja Yepe3 BEKTOPHOE 110JI€ HaNpsHKEHHOCTH. [loe noTeHnmana oqHOpOIHO
3apsiKeHHOU cdepbl B BaKyyMe.

10. IToTeHMaIbHOCTD 3EKTpOcTaTHUECKOro nojs. [lonarue norennuana. Beipaxenue ckausp-
HOTO T0JIs IOTEHIIMaja Yepe3 BEKTOPHOE MoJIe HanpskEHHOCTH. [lone noTeHnuana oJHOPOIHO
3apsKEHHON IUIOCKOCTH B BaKyyMe.

11. IToTeHIIManbHOCTh 3JIEKTPOCTATUUECKOr0 MoJs B BakyyMe. [lonarue norenunana. Beipaxe-
HUE CKAJIIPHOTO IIOJIS IIOTEHIMAJIa Yepe3 BEKTOPHOE 10JIe HaNpshKEHHOCTH. [loe noTenuana
OJIHOPOJIHO 3apsI)KEHHON HUTHU B BaKyyMe.

12. TlonsiTHe TpagueHTa CKaIsIpHON (PYHKIIMK HECKOJIBKHUX MepEeMEHHbIX. BripaxkeHre BEeKTOpHO-
ro MOJIsl HAIPsHKEHHOCTH Yepe3 CKAIIPHOE MOJI€ OTEHIMAA.

13. PaGoTa 31€KTpOCTaTUUECKOT0 MOJIs 10 epeMeleHII0 TpoOHoro 3apsaa. [lonstue Hanps-
JKEHUS.

14. TloTeHnanbHas SHEPTUS CUCTEMbI TOYEUHBIX U HETIPEPBIBHO PAaCIPEEIEHHBIX 3apsAI0B.

15. IToHsiTHE ANAIIEKTPUUECKOM cpebl. MexaHU3M MONSIpU3alUU HEMOJISIPHOTO TUAIEKTPUKA.
Bekrop nonsipusanuu. usnekrprudeckas BOCOPUUMUYUBOCTD JUAIEKTPUUECKON CPEBI.

16. ITonsiTue auanekTpuueckon cpeasl. IloTeHmanbHas s3HEprus 3IEKTPUIECKOTO AUOIBHOTO
MOMEHTa B JIEKTPUYECKOM I10JIe. MeXaHu3M MOoJIIpU3aluu NOJISPHOTrO AUAJIeKTpUKa. [{usek-
TpUYeCKasi BOCIPUUMUYUBOCTD JUAIICKTPHKA.

17. Tlone cBsi3aHHOTO 3aps/Ja B MOJISPU30BAHHOM Au3NIeKTpuke. Teopema OcTporpaickoro-
["aycca B nuanexTpuke. BeKTOpHOE MOJIE 2IEKTPUUECKON MHAYKIUH (2JIEKTPUUECKOTO CMellle-
HUS1) U €€ CBA3b C MOJIEM JIEKTPUUECKON HAIPSKEHHOCTH.

18. CBs13b MeX Ay dNMEKTPUIECKON HAPSHKEHHOCTHIO CBOOOTHBIX 3apsiIOB B BAKyyMe U B AMAJIEK-
TPUKE.

19. IlonsATHE pOBOAALIEH Cpeabl. DNEKTPOCTATUYECKUI IPOBOAHUK. PacipeneneHre HecKoM-
MIEHCHPOBAHHOTO 3aps/ia MO 3JIEKTPOCTATUYECKOMY ITPOBOHUKY. DIIEKTPOEMKOCTh YEUHEHHOTO
MIPOBOJIHUKA.

20. AHanmu3 CUCTEMBI «ITPOBOISIINI IIap — TOUCYHBIN 3apsia» METOIOM 3epKAITBHBIX H300pake-
HUH. 3a3eMJICHHE.

21. B3auMHas 31neKTpoEMKOCTh. [110cKkuit KOHAEHCATOP U €0 AMEKTPOEMKOCTH. CITOCOOBI CO-
€MHEHUS KOHJIEHCATOPOB.

22. BzaumHas 351eKTpoEMKOCTh. Cheprudeckuii KOHJIEHCATOP U €T0 AIEKTPOEMKOCTD.

23. B3auMHas 31eKTpo€MKOCTh. [ {unnHapruyecknii KOHIEHCATOP U €T0 SIEKTPOEMKOCTb.

24. DHeprusi yeIUHEHHOTO 3apsDKEHHOTO MPOBOAHUKA, 3apsHKEHHOTO KOHJEHCATOpa U 00bEMHOM
IUIOTHOCTU YHEPTHM JIEKTPOCTATUUECKOTO TOJIS.



25. OCHOBHbBIE TIOHSTHS TEOPUU FNEKTPUUECKOTO TOKA: BEKTOP TUIOTHOCTH TOKA M CHUJIA TOKA.
CBs3b MEX1Y HUMU.

26. 3akon Oma B nuddepeHnuanbHol Gpopme.

27. 3akon Oma B HTErpajibHON (hopMe i OJHOPOIHOTO ydacTka. COMpOTHBIICHHUE ydacTKa.
Crioco0ObI coeTMHEHHSI COTTPOTUBIICHUH.

28. 3akon OMa B HTErpajibHON (hopMe I HEOAHOPOAHOTO ydacTKa. [1o10KuTENbHBIE U OTPHU-
nareiabubie DJ{C. DHepreTHueckuil CMbICI HHTETPAIbHOTO 3aKkoHa OMma.

29. 3akon Oma aJ1s mpocToro KOHTypa. 3akoHbl Kupxroda.

30. 3axon J>xoyns-Jlenna.

Bropsie Bonpockl 0niieToB

1. BektopHoe npoussenenue. [IpaBuno Monyis 1 IpaBUIIO HAIIPABJICHMUS.

2. IlonsiTe MarHUTHOTO NOJIs. MarHuTHast MHIYKIUS KaK CUJIOBAsl XapaKTEPUCTHUKA MarHUTHOTO
noJisl. MarauTHas cocrasisitonias cuisl JIopeHna.

3. 3akon buo-Casapa-Jlamaca (BCJI) B Bakyyme.

4. JIBe BEKTOPHBIE XapaKTEPUCTUKNA MAarHUTHOTO 110JIs1 B MATHETUKE U CBSI3b MEXy HUMU. BbI-
pakeHHst 00bEMHOM MIIOTHOCTH SHEPTUU MarHUTHOTO I10JISI B MarHETUKE

5. Ilpumenenue 3akoHa bCJI B BakyyMme: MarHuTHast HHAYKIMS B LICHTPE BUTKA C TOKOM.

6. Cuna Ammnepa /115 IpOBOJIHUKA C TOKOM 3JIEMEHTAPHON JJIMHBI U JUIs IPSIMOTO IPOBOJAHKUKA C
TOKOM KOHEYHOU JJINHBI.

7. MarHuTHBIM MOMEHT U BO3/ICHCTBHE Ha HEIO MarHUTHOTO IOJIsI. AHAJIOTHSI MEXKAY BUTKOM C
TOKOM M MarHUTHOH CTPEJIKOH.

8. MarnuTHslii notok. Teopema OcTtporpaackoro-I'aycca aJjis MAarHUTHOTO TOJISL M BBIBOABI U3
He€.

9. Pabora cuiibl AMiiepa B cilydae ydyacTKa IPOBOJAHHMKA C TOKOM

10. Pabora cuisl AMiiepa B cilydae 3aMKHYTOTO KOHTYPa ¢ TOKOM

11. TloHsATHE HUPKYISILIMKY BEKTOPHOTO I0JIA. 3aKOH MTOJIHOTO TOKA B BAKYyM€E U B MarHETHKE.
12. [IpuMeHeHue 3aKoHa ITOJIHOTO TOKA: MAarHUTHOE 110JIe 6ECKOHEUHO JJIMHHOIO MPOBOJA € TO-
KOM B BaKyyMe.

13. IIpuMeHeHne 3aKk0Ha MOJHOIO TOKAa: MArHUTHOE T10JI€ TOHKOT'O TOPOUJIA U JUTMHHOIO COJIe-
HOMJA.

14. SIBnenue snekTpoMarHuTHON MHIYKIMU. 3akoH Papazes u npasuio Jlenna. [Tonstue 006-
paTHOM CBs3U. 3aKOH AJIEKTPOMArHUTHON UHIYKITUH.

15. Ilpnannst 3/1C nHAYKIMK B ABUKYIIMXCSA IPOBOAHUKAX U B HEM3MEHHBIX KOHTYPax Ipo-
BOJIHMKOB B IEPEMEHHOM MarHUTHOM MoJjie. BUxpeBoe a5ekTpruieckoe mojie ¥ BhIpakeHue yepes
Hero DJIC uHAYKIMY B HENOJBUKHOM KOHTYpE MPOBOIHUKA.

16. KonnuecTBo 3apsiaa, mpoTeKilee B KOHTYpe IPOBOAHMUKA MPU U3MEHEHUH MOTOKOCLETIIICHUS
KOHTYpa.

17. SIBnenue camonnnykuuu. Ilousatue uaaykTuBHOCTH KOHTYpa. DJ{C CamouHayKuu. 3aKkoH
Oma 1151 yyacTKa LENH ¢ MHAYKTUBHOCTBIO. DHEPIUs MarHUTHOTO MO IPOBOJHUKA C TOKOM.



