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1. ean ocBOeHMsI TUCHMILIUHBI.

K 0CHOBHBIM 1eJIAM OCBOCHUS TUCHUIUINHBI « DU3HUKa» CIEyeT OTHECTH:
— @opMHUpPOBaHNE HAYYHOTO MUPOBO33PEHUS i COBPEMEHHOTO (PM3UYECKOTO MBIIILIe-
HUS;
— NproOpeTeHne MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJI U3YUYEHUS €CTECTBEH-
HOHAYYHBIX, 001IeTPO(ECCHOHANBHBIX U CIIEIIUATBHBIX TUCIUILUTMH
K oCHOBHBIM 3a/1a4aM OCBOCHMS TUCHUILIMHBI « DU3HUKa» CIETyeT OTHECTH:
— N3yuenue obmen pu3nku B 00bEME, COOTBETCTBYIONIEM KBATM(PHUKAIIUN OakaiaBpa

2. Mecrto qucuuniunbl B cTpykrype OOII 6akanaBpuara.

HNucuumnaa «Pusuka» otHocutcs k 6azoBoit yactu (b11) 6a3zoBoro nukna (b1) oc-
HOBHOM 00pa3oBatesibHOU nporpammel 6akanaBpuarta (OOIT).

«Duszuka» B3aMMOCBSI3aHA JIOTUYECKH U COAEPKATEIHHO-METOAUYECKH CO CIEAYIO-
My gucrmmmHaamMu OOI1

B 6a3zoe01i vacmu 6azoeoeo yuxna (b1):

— MaremMaTtuka;
— TeopeTnyeckas MEXaHUKa,;

3. IlepeyeHb MIAHUPYEMBIX Pe3YJbTATOB 00y4eHHUS MO AMCHUIIUMHE (MOAYJII0),
COOTHECEHHbIE ¢ MVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOEHHS 00Pa30BaTeILHOI MPO-
rpaMMBbl.

B pesynbrare 0cBOEHUS! JUCHUIUIMHBI (MOAYJIs) y oOydaromuxcst GopMHUPYIOTCS clie-
IYIOIIMEe KOMIETEHIIMU U JIOJKHBI ObITh JOCTUTHYTHI CIEAYIOIIUE PEe3yJIbTaThl O0yUYEeHHUS

KakK 9TaIll q)OpMI/IpOBaHI/IH COOTBCTCTBYIOIIHX KOMHCTCHHHﬁ:

B pesyabTarte ocBoe-
HHs1 00pa3oBaTeJIbHOM

30BaTh OCHOBHBIE 3aKO-
HBI €CTECTBEHHOHAYY-
HBIX TUCHHUILINH B TIPO-
(dbeccruoHanbHOM nes-
TEeILHOCTH, IPUMEHSTh
METO/Ibl MaTeMaTHYe-
CKOT'O aHaJIu3a M MaTe-
MaTHYECKOT0 (KOMITbIO-
TEPHOTO) MOJIETUPOBa-
HUS, TEOPETUYECKOTO U
AKCTIEPUMEHTAIBHOTO
WCCIICTOBAHHSI

Ko xomme- Ilepedyenb niIaHMpyeMbIX pe3yJIbTATOB 00Y-
NPOrpamMmMsbl 00y4aro-
TeHIUH . YeHHU 10 JHCHUILIMHE
LIMICH T0JI5KeH 00J1a-
AaTh
OIIK-1 CIOCOOHOCTBIO HCTIONb- | 3HATH:

® OCHOBHBIC 3aKOHBI (DU3UKH U METO]IbI
TEOPETHUUECKOTO U IKCIIEPUMEHTAILHOTO
(U3MYECKOTO HCCIe0BaAHUS
yMeThb:
® ICIIOJIb30BaTh OCHOBHBIC 3aKOHBI (h)U3H-
KU U METOJIbI TEOPETUYCCKOTO M IKCIIC-
PUMEHTATBHOTO (PU3HUYECKOTO UCCIIEI0-
BaHUS B MPO(HECCHOHATBHOM JCSITEIb-
HOCTH
BJIA/IeTh:
® HaBBIKAMH HCITIOJIb30BaHHUS OCHOBHBIX
3aKOHOB (PM3UKU M METOJ/IOB TEOpETHYE-
CKOTO U 3KCIIEPUMEHTAILHOTO (hU3HYEC-




CKOT'O UCCIIEZIOBaHUS B PO ECCHOHAD-
HOU NeATEILHOCTH

OIlK-2 CIOCOOHOCTBIO MIPUME- | 3HATH:
HATHh COOTBETCTBYIOINN ¢ (hU3MKO-MaTEeMaTHUYECKHI ammapar, co-
¢buznKo- OTBETCTBYIOLIUI MOCTaBIECHHOM MPO-
MaTeMaTUYeCKHUil anmna- (dheccroHaIpHOM 3a/1a4e, a TAK)Ke METO-
pat, METOAbI aHAINU3a U JIbI aHAJIN3a U MOJEIIMPOBAHMUSL, TEOPE-
MOJEIUPOBAHUS, TEOPE- TUYECKOT0 U DKCIEPUMEHTAIIHLHOTO HC-
THYECKOTO U DKCIEPHU- CIIE0BAHUs, BEAYIIUE K €€ PELICHUIO
MEHTAJIbHOI'0 UCCIIEN0- yYMeTh:
BaHMsI TIpU pCIICHUH ® TPUMEHSITH COOTBETCTBYIOIINH (PH3UKO-
npoQeCCHOHAIBHBIX 3a- MaTeMaTUYECKUI anmapaT, METObl aHa-
naq JI3a ¥ MOJCIINPOBAHHUS, TCOPCTUICCKO-

T'O ¥ 9KCIIEPUMEHTAIILHOTO HCCIIeI0BA-
HUS TIPH pEIIeHUH MPO(ECCHOHATBHBIX
3ajaq

BJa/IeTh:

® HaBBIKAMU MPUMEHEHUS PUIUKO-

MaTeMaTHYECKOTO arnapara, COOTBET-
CTBYIOIIIETO MTOCTABIEHHOU Mpodeccro-
HAJIBHOM 3aj1aue, a TAKKe METOIaMHU
aHaJM3a ¥ MOJICIIMPOBAHUS, TEOPETHYE-
CKOTO Y 3KCTIEPUMEHTAIBHOTO UCCIIE0-
BaHMsI, BEAYLIUX K €€ PELICHUIO

4. CTpyKTYypa M coJep:KaHue JUCHUIIHHBI.

OO0mast TpyI0€MKOCTh JUCHUIUIUHBI cocTaBisieT 10 3adeTHBIX eauHuilbl, T.e. 360
aKaJieMU4YecKux 4acoB (U3 HUX 216 yacoB — caMocTosTeNIbHAsE paboTa CTyACHTOB).
Ha nepBom Kypce B mepBOM ceMecTpe BbIACISECTCS 5 3a4eTHbIE €UHUIIbI, T.€. 72 aKaje-
Muyecknx Jaca (u3 Hux 108 gacoB — camocTosTensHas paboTa CTyICHTOB).
Ha nepBoM Kypce BO BTOPOM CEMECTPE BBIACISECTCS S 3aU€THhIE €IUHUIIBL, T.€. 72 akaje-
Muyecknx 4aca (u3 Hux 108 gaca — camocTosTenbHas paboTa CTyICHTOB).

Pacnpenenenune ayauTOpHBIX 4YacoB IO BHUAAM 3aHSITHI MPOU3BOAUTCS CIEAYIO-

MM 00pa3om.
IlepBblii cemecTp: jekiuu — 2 yac B Heaeno (36 yacoB), ceMUHApCKUE 3aHITHS — 1 4yac B
Henemto (18 gacon), maboparopHsie padbotsl — 1 yac B Henemo (18 yacoB), popma KOH-

TPOJIA — 3K3aMCH.



Bropoii cemecTp: nekiuu —1 yac B Henento (18 yacoB), ceMuHapCKue 3aHATUSA — 2 Yaca B
Heneno (36 wacoB), mabopaTopHbeie paboThl — 1 wac B Hemenro (18 wacoB), ¢popma KOH-
TPOJISt — K3aMEH.

CtpykTypa U coaep)kaHue AUCIUIUTMHBI «DU3MKa» MO CpoKaM U BUJAM pabOThHI
OTpaXEHbI B MPUTIOKEHUH A.

Conep:xanue pa3nenoB IMCHMUIINHBI
IlepBbIii cemecTp

Beenenue B pusnvecknii JJadOPaTOPHBIA NPAKTHKYM
[Ipsimblie U KOocBeHHBbIE (pu3nUeckue u3mepeHus. OopaboTka pe3ynbTaToB U3MEPEHUIN U
AKCIIEPUMEHTAJIbHBIE IOIPEIIHOCTH

KunemaTuka nocrynareJbHOro ABHKeHHA

Ouznueckuid BekTop. [lonsatue opra. Teopus orHocurenpHoCcTH ['anmunes. [lomo-
KEHUE U €ro OTHOCHUTEIBbHOCTh. TpaekTopuss MarepuanbHONM TOUkH. CompHkacaromascs
IJIOCKOCTh U COMNPUKACAIOLIASCA OKPY’KHOCTb. DJIEMEHTAPHOE MEPEMEILIEHUE U DJIEMEHTap-
HbI yTh. CKOPOCTh JIBXKEHUS U €€ OTHOCUTENBHOCTD. [IpuHIIMI Cyneprno3uiuu ABMKEHHM.
Yckopenue. KacarenbHoe n HOpMasibHOE ycKOopeHUs. JlekapToBa cucrema koopauHart. Kune-

MAaTHUYCCKHUEC 3aKOHBbI JABHUXCHUI. HOCTyrIaTeJ'ILHOG JBUXCHHUC 36COJHOTHO TBépI[OFO TCJIa
(ATT).

JAMHAMUKA NOCTYNATEJbHOI0 ABUKEHUS

[Tonstue cwibl. AGCOMIOTHOCTh CHIIBI B KJIacCMYEeCKON MmexaHuke. [loHsTHs paBHO-
JNEUCTBYIOIIEN U COCTOAHUS NOKOoA. [lepBriii 3akoH HproToHa. MHEpLManbHbIE CUCTEMBI OT-
cuéra. Bropoii 3akoH HproToHa 1 3akoH BcemupHoro tarorenus. UMmyJsibC U 3aKOH €ro u3-
MeHeHus. Tperuii 3ak0oH HblOTOHa M COXpaHEHHE MMIyJibca 3aMKHYTOM cucTeMbl. LleHTp
MAacCC CUCTEMBI. Y 1apbl U B3PbIBHI.

PabGora 1 3Heprus B mocTynaTeJJbHOM JABUKEHUH

[Tonstue cuinoBoro nossd. DiaeMeHTapHas padboTa U paboTa Ha KOHEYHOM IepemMernie-
Hund. MomHocTe. Kunetnueckas sHeprus u 3akoH €€ n3MeHeHus. Teopema Kénura. Iloten-
LMaJbHbIE CHUJIOBBIE MOJS M MOTEHUUAJIbHAS SHEPrus. 3aKOH W3MEHEHHs IMOTEHUUAIbHOU
sHepruu. HenoreHuuaneHele cunoBble noiid. Ilosie cuil conmpoTUBIEHUS Kak IPUMEP HEMo-
TEHIMAJIBHOTO CHJIOBOrO Iojs. MexaHnnueckas sHeprus U 3aKkoH €€ m3meHeHus. KoHcepna-
THUBHBIE CUCTEMBI.

KunemaTuka BpamareabHOro ABMKCHUSA

DNeMEHTapHbId YroJl IOBOPOTAa U YIJOBasi CKOPOCThb. CBSI3b MEXKIY AJIEMEHTAPHBIM
YIJIOM IOBOPOTA M 3JIEMEHTAPHBIM nepeMenieHueM. CBsI3b MEXy YIJIOBOM M JIMHEHHOM CKO-
pocTsMH. YTJI0BO€ yckopeHue. KacarelbHOe U HOPMAJIbHOE YCKOPEHHs BO BpallaTEIIbHOM



nemxenun. BpamarensHoe naBuxkenne ATT. CooTHolIEHHE MEXTy BpalllaTeIbHbIM U MOCTY-
MnaTeJIbHBIM ABMKCHUSIMH.

JIMHAMHKA BPAIIATEJILHOI0 ABHKEHUSA

MoMEHT nMITyIbca U MOMEHT CHJIbl. 3aKOH U3MEHEHUs MOMEHTA umiyJibca. OTHOCH-
TEJIbHOCTh MOMEHTA UMITyJIbCa. MOMEHT UMITyJIbCa U YTJIOBASI CKOPOCTb. MOMEHT MHEPLIMH.
OcCHOBHOE ypaBHEHUE JTUHAMUKH BpamiareabHoro aABmxeHuss ATT. OceBble MOMEHTHI UHED-
MK HEeKOTOpbIX Tel. Teopema lllteitnepa. PaboTta u KuHETHYECKass SHEPTUS BO BpalllaTelb-
HOM JBHKCHHH. AHAJIOTUS MEK]ly IOCTYNATEIbHBIM U BPAIaTEIbHBIM IBUKEHUSIMH.

Bropoii cemecTp

Hanpsax€éHHOCTD 3JIeKTPOCTATHYECKOTO OJIA

DNEeKTpUYEeCKUi 3apsj KaK MCTOYHHUK 3JIEKTpOCTaTH4eCKOro mnois. 3akoH Kyiona.
[Tpununer 0nu3koaeicTBUS U AanbHoaericTBus. [lonaTtue usndeckoro moss. DieKTpocTa-
TUYECKOE T0JI€ KaK YacTHBIN ciyyail gusndeckoro mnois. MaremaTudyeckue mojsi Kak crocoo
OIMCAaHUs HENPEPBIBHO paclpeneséHHON MaTepun. Hanpsyk€HHOCTh KaK CUII0OBas XapaKTepH-
CTHKA AJIEKTPUYECKOro noJist. [IpuHIuMI cyneprno3unum 3JeKTpUIECKUX MOJIEN B MPUMEHEHUH
K HanpspkEHHOCTH. [lone aunons. OcoOEHHOCTH CUIIOBBIX JIMHUM OISl HANPSXKEHHOCTH DJIEK-
TpocTaTudyeckoro noiist. Ilotok Bekropa HamnpsbkéHHocTu. Teopema Octporpaackoro-I'aycca
(OI') B BakyymMme. [Ipumenenue teopembl Ol miis pacuéra HaNPsHKEHHOCTH pacIpeeEHHbIX
MCTOYHUKOB.

IoTeHuMAJ 3JIEKTPOCTATHYECKOT'O OJISA

[ToTeHIHaIBHOCTD JIEKTPOCTATUUECKOTO MoJisA. [loTeHnMan kak sHepreTudecKas xa-
PAKTEPUCTUKA JIEKTPOCTATHUECKOTO MOJIsl. CBSI3b MEXKY HANPSKEHHOCTHIO U TOTEHIIMAIIOM.
[TpyHIMIT Cynepno3uunm 3JIEKTPOCTATUUECKUX TI0JIEH B IPUMEHEHUH K ITOTeHnuany. Hanps-
xeHue. PaboTa 3JeKTpOCTaTUYECKUX CHJI Ha MepeMelleHuH MPOOHOro 3apsaa. DHEprusi cu-
CTEMBI 3apsI0B.

JIM3J1eKTPUKH M IPOBOJAHUKH B 3JIEKTPOCTATHKE

Jwvanexrpuueckas cpena. llomspuzamms. [Iusnektpuueckas BOCIHPUUMYHUBOCTD.
Teopema OI' B quanektpuke. JluannekTpuyeckas MPOHULIIAEMOCTb. DIEKTPUUYECKOE CMENIe-
Hue (MHAyKuus). [loHsiTHE 35IeKTpOCTaTUYECKOrO0 MPOBOAHUKA. Pacnpenenenue 3apsaa no
€ro MOBEPXHOCTH. DJIEKTpHUYECKass €MKOCTh YEAMHEHHOIO INPOBOJHMKA. B3anmuas €m-
KOCTb JBYX ITPOBOJHUKOB. KOHIEHCATOPBI. DHEPIUs 3JIEKTPUYECKOIO MOJIS.

3aKOHBI NOCTOSIHHOIO TOKA

Bexrop motHoctn Toka. Cuna toka. 3akoH Oma B muddepenimansHoi hopme.
YaenvbHOe compoTuBieHHe cpenbl. 3akoH Oma B uHTerpaigbHoi gopme. ConpoTuBieHne
yuacTka uenu. Jnekrpoasmwkymas cuia (3C) yuactka. 3akoH [xoyns-JleHua B uHTe-
rpayibHOM 1 B aud pepeHimanbHoi hopmax.



Marnerusm

MaruutHoe moJjie U €ro BO3JeHCTBUE Ha JBUXKyluuecs 3apsabl. Cuna Jlopeniia.
MarnutHas uHaykuus. Cuna Amnepa. MarHuTHbII MOMEHT M BO3ACICTBUE HA HETO Mar-
HUTHOTO ToJi1. lcTOuHMKKM MarHuTHOro noJisi. 3akoH buo-Capapa-Jlaruiaca. MarHuTHbIM
notok. Teopema OI' 1yt maruutHoro noJsi. Pabora cuiibl Amriepa. 3aKoH TOJHOTO TOKA U
¢usmnueckas teopema CTokca B BakyymMe M B MarHeTwke. Hampsk€HHOCTb MarHMTHOIO
noJyisi. MarHuTHas BOCOPUMMYUBOCTh U MAarHUTHAsI POHULIAEMOCTb. JIMHEHbIE MarHeTH-
KM (JIMa- ¥ TapaMarHeTUKW) U HEeJMHEWHBIM MarHeTuku (peppoMarneTrku). Hamaraunuu-
BaHue (eppOMAarHEeTUKOB: KpUBas HA4YaJbHOW HAMAarHMYEHHOCTH, MpEJENbHAs U HEMpe-
JeJbHbIE NeTIU TUcTepe3nca. KECTKHE U MATKHE MAarHETUKH.

JIEKTPOMATHUTHAS NHAYKIUSA
3akon Papanes u npaswio Jlenma. Buxpesoe snekrpuyeckoe nosie. CaMOMHTYK-
nusi. [lepexoanspie mpoiiecchl B 3JEKTPUUECKON e, DHEPrys MarHUTHOTO TOJIS.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH.

MeTonuka TpenoiaBanms AUCIUIUIMHBI «DU3KKay MpeaycMaTpUBAcT HCIOJIB30-
BaHHE PA3IMYHBIX (POPM MPOBEACHUS TPYIIIOBBIX M MHANBUAYATbHBIX ayJIUTOPHBIX 3aHS-
THW B COYETAHWH C BHEAYJIUTOPHOH pabOTOH ¢ meibio (POPMUPOBAHUS M PAa3BUTHS TPO-
(heccroHAIBHBIX HABBIKOB CTYICHTOB.

1) U3nokeHne JEKIMOHHOTO MaTepualia 1Mo psIy pas3iesioB COMPOBOXKIAETCS Tpe-
serTanusaMu Microsoft Office PowerPoint, Bkimrogarommmu ucnosib30BaHuE TEKCTOB, (Ho-
TOCHUMKOB, PUCYHKOB, CX€M, MOJIeJICH, BUPTYaIbHBIX SKCTICPUMEHTOB.

2) B xone neKIuii mpoBOAATCS IEMOHCTPAIMOHHBIC SKCIIEPUMEHTHI ¢ UCTIOIb30Ba-
HUEM DKCIIEPUMEHTAILHOM 0a3bl Kadeaphl.

3) CTyaeHTHI BBITOJHSIOT JJAOOpaTOpHBIE PaOdOTHI (PU3UYECKOTO MPAKTHKyMa B Jia-
oopaTtopusx kadeapsl «du3ukay. YueOHbIe MaTepraibl I CAMOCTOSITEIIBHON PaOdOThI IO
MOATOTOBKE K JOIMYCKY M K 3aIUTe Ja00OpaTOPHBIX PabOT CTYJAEHTHI MOTYT MOJIydYaTh JH-
CTaHIIMOHHO C caiiTa Kadeapsl.

4) TlpoBepka pe3yabTaTOB BHEAYAUTOPHOU pabOTHI CTYICHTOB OCYIIECTBIISCTCS C
MTOMOIIIBIO TTPOBEICHUS OJIAHKOBBIX TECTOB, KOHTPOJBHBIX pabOT, OMPOCca M 3aIUTHI JIa00-
paTOpPHBIX PadoT.

6. OueHo4HbIE cpeacTBa /51 TEKYLIEro KOHTPOJIA yCIeBAeMOCTH, IPOMEKYTOUHOM
aTTecTalMy 10 UTOraM OCBOCHHUS TUCHUILJIMHBI U Y4eOHO-MeToAn4YecKoe odecrneye-
HHME CAMOCTOSITeIbHOM padoThl CTYAEHTOB.

B npouecce o0yueHus: UCHOIB3YIOTCS CIEAYIOIINE OLEHOYHbIE (OPMBI CAMOCTOSI-
TEIbHON PabOThI CTYJEHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIErO0 KOHTPOJS YCIIEBAEMOCTH U
IPOMEXYTOUHBIX aTTECTALIU:



B nepBoM cemecTpe

— BBITMOJIHEHHE U 3alIUTa YETHIPEX Ta00paTOPHBIX PadOT MO MEXAHUKE;
— BBITNIOJHEHHUE JBYX KOHTPOJIbHBIX padoT;

— IPOBEJIEHUE OAHOIO OJIAHKOBOT'O TECTUPOBAHMS;

— PETYJSPHOE IIPOBEIECHHUE YCTHBIX ONPOCOB;

— BK3aMeH 10 paszzaeny «MexaHukay.

Bo BTOpOM cemecTpe

— BBITIOJTHCHHE U 3aIIUTA YETHIPEX JTA0OPATOPHBIX PAOOT MO AIEKTPOMATHETUZMY;
— BBITMIOJIHEHHE JIBYX KOHTPOJIBHBIX paloT;

— MIPOBECHHUE OJTHOTO OJIAHKOBOTO TECTUPOBAHUS;

— pEeryJsipHOE MPOBEAEHUE YCTHBIX OMPOCOB;

— BK3aMEH N0 pazaeny «DJIEKTPOMArHeTU3M)

OOpa3ipl 3a1aHUi JUIsl MPOBEAEHUS TEKYIIEr0 KOHTPOJIS: KOHTPOJIBHBIX padoT, BO-
IIPOCOB JIJIsl YCTHOTO OIPOCa, TECTOBBIX 3aJJaHUM, BOIIPOCOB JJI 3a4€Ta U dK3aMEHa, a Tak
e OMJIeTOB AJi 3a4€Ta U HK3aMEHa MPUBECHBI B MPUIIOKEHUU 2.

6.1. ®oH/ OLIEHOYHBIX CPEICTB JIf MPOBeIeHUs MPOMEKYTOUHON aTTecTaunu 00y-
YA IIUXCS M0 TUCHUILUIHHE (MOIYJIIO0).

6.1.1. IlepeyeHb KOMIETEHIUI C YKa3aHUEM 3TANoB UX (popMHUPOBaHUS B Mpouecce
O0CBOEHUsI 00pPa30BaTeIbLHOI MPOrPaMMBbI.

B pesynbrare OCBOEHMS AUCHUIUIMHBI (MOAYJS1) GOPMHUPYIOTCA CIEAYIOIINE KOMIETEH-
UU:

Kox xomme- | B pe3dyabTare ocBoeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl 00y4aroumuiics
TeHIUHN HA0JIKeH 00J1a1aTh

OIIK-1 CMOCOOHOCTBIO MCTIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JWMCIUITINH B TPO(GECCHOHAIBHON JIESITETbHOCTH, TPUMEHSITh METO/IbI Ma-
TEMaTUYECKOT0 aHaJIM3a U MaTEeMaTHYECKOro (KOMIBIOTEPHOT0) MOJIEIH-
POBaHMS, TEOPETUIECKOTO M SKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS

OIIK-2 CIOCOOHOCTBIO PUMEHSATHh COOTBETCTBYIOIMINN (PH3NKO-MaTeMaTHUECKHUI
anmnapar, METO/Ibl aHaJIn3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPH-
MEHTAJILHOTO UCCIIEJIOBAHUS MPH PEUICHUH MPOo(ecCHOoHaNbHBIX 3a1a4

B mporniecce ocBoeHust 00pa3oBaTeIbHON MPOTPaMMEI IaHHBIE KOMIIETCHITUH, B TOM YHCIIE
UX OTJEIIbHBIC KOMIIOHEHTHI, ((OPMUPYIOTCS MMOITAITHO B XOJIe OCBOCHHUSI 00YUYaIOIIUMUCS
AMCUUIUIAH (MOMYyJIeii), TPAaKTUK B COOTBETCTBUU C YYEOHBIM IUIAHOM M KaJICHIAPHBIM
rpaukoM yueOHOro mporecca.



6.1.2. Onucanue nmokaszarejeil U KpUTepueB OLEHNBAHUS KOMIIeTeHIUil, Gopmupye-
MBIX 110 UTOTaM OCBOEHHSI TUCHUILIHHBI (MOYJIf1), ONMCAHNE IIKAJ OlleHUBAHUS

[Tokxazarenem olleHMBAHMS KOMIETEHIIMI Ha Pa3IMYHBIX 3Tanax ux (popmMupoBaHUS

ABIIACTCA JOCTHUXKCHUC 06y‘IaIOHII/IMI/ICH IJIaHUPYEMBIX PE3YJIbTATOB O6y‘I€HI/I$I 1o JucCuu-

iuHe (MOIYJIIO).

Tloxka3arein

Kpurepun oueHuBanus

2

3

4

5

OIIK-1 — cioCOOHOCTHIO HCMOJIb30BATH OCHOBHBIE 3AKOHBI €CTeCTBEHHOHAYYHbIX TUCHMILINH B
npodeccHoHAIbLHOM 1eATeJTbHOCTH, IPUMEHATH METOAbl MATEMATUYECKOI0 AHAJIN3a U MaTeMaTH-
4eCKOro (KOMNbIOTEPHOT0) MO/IeTUPOBAHUSA, TEOPETHYECKOT0 H IKCIIEPUMEHTAIBLHOI0 HCCIe0BA-

HHUHA

3HAThb:

OCHOBHBIC 3aKOHBI
(1)H3I/IKI/I n MCTOJBbI
TCOPETUYCCKOT'O U

OOyJaromuiics ne-
MOHCTPHUPYET TOJHOE
HE3HAHUE WU HEJ0-
CTaTOYHOE 3HAHUE

OOyJaromuiics ne-
MOHCTpPHUPYET He-
MIOJTHOE COOTBET-
CTBUE CIIEAYIOIINX

OO0yuatomuiics ae-
MOHCTpPHUpYET 4a-
CTUYHOE COOTBET-
CTBUE CIEAYIOIINX

OOyJaromuiics ne-
MOHCTPHUPYET TOJI-
HOE COOTBETCTBHE
CJIeYFOIIUX 3HA-

SKCIIEPUMEHTAIIBHO- | OCHOBHBIX 3aKOHOB 3HAHWI: 3HAHNC 3HAHWM: 3HAHWE OC- | HHI: 3HAHHE OCHOB-
ro (PU3HYECKOTO (hM3HUKHM U METOJIOB OCHOBHEIX 3aKOHOB | HOBHEIX 3aKOHOB HBIX 3aKOHOB (hU3H-
HCCIICOBAHUS TEOPETUYECKOTO U (MUK ¥ METOZIOB | (DU3UKH U METOZOB KU 1 METOJO0B TCO-
SKCIEPUMEHTAJILHOTO | TEOPETHUCCKOTO U TEOPETHIECKOTO 1 PETUIECKOTO M IKC-
(DU3MYECKOr0 UCCIIe- | DKCIECPUMEHTAILHO- | SKCICPUMEHTAIBHO- | IIEPUMEHTAIBLHOIO
JIOBAHUS ro (PU3UYECKOTO ro (PU3HYECKOTO UC- | (PUBMUYECKOTO HC-
HCCIIEJOBAHMS HE cJIeIOBaHU SIBJISICT- | CJIEJOBAaHUSA SIBIIET-
SIBJIIETCS TIOJIHBIM, csl IOJIHBIM, HO J0- ¢Sl TIOJTHBIM U I103-
oOyJaromuiics uc- MyCKaIOTCs HE3HAa- BOJISICT PACKPHITH
MBITHIBAET 3HAYH- YUTEIbHBIC OMTUOKH, | UCCICTYEMYIO TEMY
TETbHBIC 3aTPyAHE- | HETOYHOCTH, 3a- BO BCEH MOJIHOTE.
HUS TIPH OTIEPUPO- TPyIHCHHS TIPU aHa-
BaHUU MMOYEPITHY- JUTHYECKUX OTepa-
TBIMU 3HAHUSIMH U LUSX.
MIPH BX TIEpeHOCe Ha
HOBBIC CUTYAaIIHH.
yMeTh: OOyuaromuiics He O6yuarommiics ne- | OOydarommiics ne- | OOydarommiics ne-

HCTIONB30BaTh OC-
HOBHBIC 3aKOHBI (PH-
3WKH U METOJIBI TEO-
PETUYECKOTO U DKC-
MEPUMEHTATTBHOTO
(hu3ugecKoro wc-
CJICZIOBAHHMS B TIPO-
(heccuoHaIbHON
JIeSITETBHOCTH

yMEET WIH B HEAOCTA-
TOYHOW CTETICHH yMe-
€T HCII0JIb30BaTh OC-
HOBHBIC 3aKOHBI (U-
3WKHU M METOJIbI TEO-
PETHYECKOTO U IKC-
MEPUMEHTAIEHOTO
(uznveckoro uccue-
JoBaHUsA B mipodeccu-
OHAJIBHOM JESITENBHO-
CTH

MOHCTpPHUPYET He-
MIOJTHOE COOTBET-
CTBHE CJICAYIOIINX
YMEHMH: UCIOJIB30-
BaTh OCHOBHBIC 3a-
KOHBI (DU3HKH U Me-
TOJIBI TEOpETHYE-
CKOT0 U JKCIIepu-
MEHTAJIbHOTO (pH3H-
YEeCKOT'0 HCCIIE0-
BaHMA B ipodeccu-
OHAJILHOM JesATeIb-
HocTH. JlomyckaroT-
Csl 3HAUUTEIbHBIC
OIMNOKH, MPOSIBIIS-
eTCsI HeJIOCTaTO-
HOCTb YMEHHH, 1O
psy moKa3zarenei,
00yJaromnuiics mc-

MOHCTPHPYET Ya-
CTUYHOE COOTBET-
CTBHE CIEIYIOMINX
YMEHHI: HCIIOIB30-
BaTh OCHOBHBIC 3a-
KOHBI (PU3HUKHU U Me-
TOJBI TEOPETUIECKO-
T'0 U 3KCTIEPUMCH-
TaLHOTO (hU3HUIe-
CKOTO HICCIIEIOBAaHUS
B ipodeccHoHaIb-
HOW JIeSTELHOCTH.
VMeHus: 0CBOCHBHI,
HO JIOTTYCKAIOTCS
HE3HAYUTEIHHBIC
OIIMOKHU, HETOYHO-
CTH, 3aTpyJHEHHS
NP aHATUTUIECKIX
oTieparnusx, IepeHo-

MOHCTPHUPYET I0JI-
HOE COOTBETCTBHE
CIIENYIOIINX yMe-
HHI: UCIIOJIB30BATH
OCHOBHBIC 3aKOHBI
(U3HUKN ¥ METOJIbI
TEOPETUYECKOTO U
AKCIIEPUMEHTAJIb-
HOTO (HPU3UIECKOTO
HCCIICAOBAaHUS B
npodeccuoHalb-
HOM JIesITeIIbHO-
ctu. CBoOOHO
ornepupyeT npuoo-
PETCHHBIMH YMCHHU-
AMH, IPUMCHACT UX
B CUTyallMdX ITOBbI-
IICHHOH CII0KHO-




MIBITHIBACT 3HAYH-
TeJbHBIE 3aTPyAHE-
HUSI [IPU OTIEPUPO-
BaHWUU YMEHUSIMH H
MIPH WX TIEpeHoCce Ha
HOBBIE CUTYyallH.

c€ YMEHHMM Ha HO-
BbIE, HECTaHIAPT-
HBIE CUTYallUU.

CTH.

BJIA/IETh:
HABBIKAMH HCIIOJb-
30BaHMsT OCHOBHBIX
3aKOHOB (DU3UKU U
METOJIOB TEOPETH-
YECKOT0 U IKCIIECPH-
MEHTAJILHOTO (PU3H-
YeCKOT0 HCCIIeI0Ba-
HUS B Ipodeccro-
HAaJIbHOU JIeATeNb-
HOCTH

OOyuaromuiics He
BJIaJICCT WK B HEIO-
CTaTOYHOM CTETICHU
BJIaJiceT HABBIKAMH
HCTIONIb30BaHMS OC-
HOBHBIX 3aKOHOB (hu-
3WKH U METOJIOB TEO-
PETUYECKOro U 9KC-
MEPUMECHTATBHOTO
(hU3MYECKOTr0 HCCIIe-

JoBaHUsA B mIpodeccu-
OHAIILHOMU JESITeITLHO-

CTH.

OOyuaromuiics
BJIa/ICCT HABBIKAMU
UCTIOJB30BaHUSI OC-
HOBHBIX 3aKOHOB
($hu3MKN 1 METOIOB
TEOPETHUUECKOTO H
JKCMIEPUMEHTAITLHO-
ro GU3HIECKOTO
UCCIIC/IOBAHUS B
npodeccuoHaTbEHOM
JeSITeTIbHOCTH, HO
JIOITYCKAIOTCS 3Ha-
YUTEIHHBIC OIITNO-
KU, TIPOSIBIISIETCS
HEJ0CTAaTOYHOCTh
BJIQ/ICHUS HaBBIKA-
MM 10 PsIy MoKa3a-
teneit, ObydJaro-
IIWIACS UCTIHITHIBACT
3HAYUTEILHBIC 3a-
TPYAHEHUS TIPU
MIPUMEHCHUY HaBbI-
KOB B HOBBIX CHUTYya-
HSIX.

OO0yuatomuiics Ja-
CTUYHO BIIAJICCT
HABBIKAMU HCIIOJIb-
30BaHUsI OCHOBHBIX
3aKOHOB (DPU3UKH U
METO/OB TeOpeTHYE-
CKOTO U JKCIIEPH-
MEHTAJILHOTO (PU3H-
YEeCKOT0 HCCIIeA0Ba-
HUSA B Ipodeccro-
HAaJIbHOU JleATeNb-
HOCTH, HABBIKH
OCBOCHBI, HO JIOITyC-
KaroTCsl He3HAYH-
TEJIbHBIC ONIHOKH,
HETOYHOCTH, 3a-
TPYIHEHHS TIPH aHa-
JTUTHYECKUX OTepa-
IUSX, TIEPEHOCE
YMEHWUIA Ha HOBEIE,
HECTaHIapTHBIE CHU-
Tyaluy.

OOyJarommuiics B
MIOJTHOM 00BeMe
BJIaJICCT HABBIKAMU
UCTIOJIb30BaHHS OC-
HOBHBIX 3aKOHOB
(u3MKN 1 METOIOB
TEOPETUIECKOTO U
JKCIIEPUMEHTAITLHO-
ro (U3NIECKOTO
UCCIIeIOBAHUS B
mpodeccCHoHaTBEHOM
JeSITeBHOCTH.

OIIK-2 — ciocOOHOCTh MPUMEHSATH COOTBETCTBYIOIIMIA (PU3NMKO-MATEMATHYECKHUI anmapart, MeTOAbl
aHaJIN3a U MO/IeJTHPOBAHHUS, TEOPETHYECKOI0 M IKCIIEPUMEHTAJIbHOI0 HCCJIeJOBAHNS NP PellleHN U
npogeccHoHAIBbHBIX 32124

3HATH:
¢dhuzuko-
MaTE€MaTUYECKUN
amnmapar, COOTBET-
CTBYIOIIUI MOCTaB-
JIEHHOH podeccu-
OHAJILHOM 3ajJaye, a
TaKXe METObI aHa-
TU3a ¥ MOZAEIUpO-
BaHUS, TEOpPETHUYE-
CKOTO U 9KCIIEPH-
MEHTAJIBHOTO HC-
CJIETOBaHUSA, BEIY-
Ue K €€ peLIeHuI0

OO0yuarorumiics jie-
MOHCTPHPYET ITOJTHOE
HE3HAHWE WA HEJlo-
CTATOYHOE 3HAHUE
(huzHKo-
MaTEeMaTHYECKUH ar-
mapara, a Takxe Me-
TOJOB aHAJIN3a U MO-
JIETTUPOBAHUS, TEOPE-
THYECKOTO U DKCIIe-
PUMEHTAIILHOT'O UC-
CIIeIOBAHHS

OO0yuarorumiics jie-
MOHCTPHPYET He-
ITOJTHOE COOTBET-
CTBHE CIICAYIOIINX
3HAHWI: 3HAHHUC
(huzHKo-
MaTeMaTHYeCKU
amnmapara, a TaKxKe
METOJIOB aHAJIN3a U
MOJICTUPOBAHHMS,
TEOPETUICCKOTO U
JKCIIEPUMEHTAIBHO-
ro HUCCIENOBAHUS HE
SIBJISIETCS TIOJTHBIM,
oOyJaromuiics uc-
MBITEIBAET 3HAYH-
TEJbHBIC 3aTPYIHE-
HUSI TIPU OTIEPUPO-
BaHUH MMOYEPITHY-
TBIMM 3HAHUSIMH U
NpHU UX TIEPSHOCE Ha
HOBBIC CHUTYaI[UH.

OOyuaromuiics e-
MOHCTpPHUpYET 4a-
CTHYHOE COOTBET-
CTBUE CIIEAYIONINX
3HAHWN: 3HaHUE HU-
3HKO-
MaTeMaTHUYCCKHUH
ammapara, a TakKe
METO/IOB aHaJIH3a U
MO/ICJIMPOBAHUS,
TEOPETUYECKOTO U
9KCTIEpPUMEHTAITLHO-
T'O VCCIIeJOBaHUSI
SIBJISICTCS TIOJTHBIM,
HO JIOTTYCKAIOTCS
HE3HAYUTEIbHbIC
OIIMOKH, HETOYHO-
CTH, 3aTPYIHCHUS
MPY aHAJTMUTUIECKUX
OTepaIusX.

OO0yuarormiics je-
MOHCTPHPYET MOJI-
HOE COOTBETCTBHE
CJICAYIOIINX 3Ha-
HU: 3HaHKHe DU3H-
KO-MaTe€MaTU4YEeCKUI
amnmapara, a TaKkxe
METOJIOB aHAJIHM3a H
MOJIEITHPOBAHHUA,
TEOPETHYECKOTO H
3KCIICPUMEHTAIBHO-
T'O UCCIIEJIOBaHUS
SIBIISIETCS TIOJTHBIM H
MO3BOJISIET pac-
KPBITh UCCIIETye-
MYIO TEMY BO BCei
MOJIHOTE.




yMeThb:
MPUMEHSTH COOT-
BETCTBYIOIUH (u-
3HKO-
MaTE€MaTUYECKUN
ammapar, MeTO/IbI
aHaJM3a U MOJICITH-
pOBaHUsI, TEOPETH-
YEeCKOTO U DKCIIEpH-
MEHTAJILHOTO HC-
CJICZIOBAHUS TTPU
perieHuu npodec-
CHOHAITLHBIX 337124

OO0yuaromuiics He
yMeeT WM B HeJloCTa-
TOYHOM CTETICHU yMe-
€T MIPUMEHSTH COOT-
BETCTBYIOIIUHN (HU3H-
KO-MaTeMAaTHUCCKHUI
amnmapar, MeTOIbI
aHalM3a v MOJICITHPO-
BaHUsI, TCOPETHYC-
CKOT0 U 9KCIIEPUMECH-
TaJILHOT'O UCCIIeI0Ba-
HUSI TIPU PEIICHUH
poheCCUOHATBHBIX
3aa4

OOyJaromuiics ne-
MOHCTPHpPYET He-
MOJIHOE COOTBET-
CTBHE CIIEAYIONIIX
YMEHUI: IPUMEHSTh
COOTBETCTBYIOLIUI
¢uzuKo-
MaTeMaTUYECKUn
arnmapar, METOIbI
aHaJIM3a U MOJIEIH-
pOBaHUs, TEOPETHU-
YECKOTO U IKCTIe-
PUMEHTAIILHOTO
WCCIIEIOBAHUS TIPU
pereHun mpodec-
CHOHAJIHHBIX 33]1a4.
Homyckatotcs 3Ha-
YUTEBHBIC OIIHO-
KH, TIPOSIBIISIETCA
HEJ0CTAaTOYHOCTh
YMEHUH, 10 pany
rmokasarenei, o0y-
YAFOIIUACS UCIIBI-
THIBACT 3HAYUTEIIb-
HBIE 3aTPYIHEHUS
MIPH OTICPUPOBAaHUU
YMEHHSMH U TIPU UX
TIEpeHOCe Ha HOBbIE
CUTYyallnH.

OO0yuatomuiics ae-
MOHCTPHPYET Ja-
CTUYHOE COOTBET-
CTBHE CIEIYIOMINX
YMEHUH: IPUMEHSITh
COOTBETCTBYIOLIUH
¢duzuKo-
MaTEeMaTUYECKUN
amnmapar, MEeTOIbI
aHaJIN3a U MOJICIIH-
pOBaHHA, TEOPETH-
YEeCKOT0 U IKCTIepH-
MEHTAJIEHOTO HC-
CJIETOBAHUSA MIPH
perieHuu npodec-
CHUOHAJIBHBIX 33]1a4.
VYMeHHS 0CBOCHBI,
HO JIOTTYCKAaOTCS
HEe3HAYNTEIhHBIC
OIIMOKH, HETOYHO-
CTH, 3aTpYJHEHHS
NP aHATUTUYIECKIX
oreparusix, epeHo-
ce YMEHHMI Ha HO-
BbIE, HECTaHIAPT-
HBIC CUTYaIlUH.

OOyyarommuiics ne-
MOHCTPHPYET MOJI-
HOE COOTBETCTBHE
CIIETyIOIINX yMe-
HU: TPUMEHSATD
COOTBETCTBYIOLIUI
¢uzuKo-
MaTeMaTU4ECKUn
arnmapart, METOJIbI
aHaJIM3a U MOJISIH-
pOBaHUs, TEOPETHU-
YECKOTO U IKCIIePH-
MEHTAJILHOTO UC-
CJIETIOBaHUS MIPH
pereHun mpodec-
CHUOHAJIHHBIX 33]1a4.
CBobonHO omnepu-
pyeT npuobpeTeH-
HBIMH YMEHUSIMH,
MIPUMEHSICT UX B
CUTYaIUsIX MTOBBI-
LIEHHOU CJIOKHO-
CTH.

BJIAJIETh:
HaBBIKaMU TpPUMe-
HEHHS PUIUKO-
MaTE€MaTUYECKUN
ammapara, COOTBET-
CTBYIOILETO MOCTaB-
JICHHOM Tipodeccu-
OHAILHOM 3a7ade, a
TaKkKe METoAaMHu
aHanIu3a u MOJICIH-
pOBaHHA, TEOPETH-
YEeCKOT0 U IKCIepPH-
MEHTaJILHOTO HC-
CJIETOBaHUSA, BEIY-
KX K €€ pelIeHUuI0

OO0yuaromuiics He
BJIaJICeT UK B HEJO-
CTaTOYHOMN CTETICHU
BJIaJiceT HABBIKAMH
MIPUMEHEHUS (PU3UKO-
MaTeMaTHUYCCKHH ar-
naparta, a TaKXKe Me-
TOJIaMH aHaJi3a 1
MO/JICTUPOBAHUS, TEO-
PETHUYECKOrO U IKC-
MEPUMEHTAITBHOTO
UCCIIeIOBaHUSI.

OOyyaromuiics
BJIa/Ie€T HaBBIKAMU
MpUMEHEHUs (PU3H-
KO-MaTeMaTU4YEeCKUI
amnmapara, COOTBET-
CTBYIOIIIETO TIO-
CTaBJICHHOM mpo-
(heccuoHaIbHOM
3a/1aye, a TaKxKe
METOJIJaMH aHAJIH3a
¥ MOJIEJINPOBaHUS,
TEOPETHYECKOTO H
3KCIICPUMEHTAIBHO-
T'O UCCIIEIOBAHHUA,
BEAYILIUX K €€ pe-
IICHHIO, HO JIOITyC-
KarOTCS 3HAYUTEIIb-
HBIC OIITUOKH, TIPO-
SIBJIACTCS HEIOCTA-
TOYHOCTB BJIaJICHUS
HaBBIKaMH TI0 PSIY
nokazarenei, O0y-
JAIOIUHMCS UCHBI-
THIBACT 3HAYUTEIIb-
HBIE 3aTPYIHEHUS
MIpH TPUMECHEHUU
HABBIKOB B HOBBIX
CUTYaIHsX.

OO0yuatomuiics Ja-
CTHYHO BIIa/Ie€T
HaBBIKAMU TPUMeE-
HEHUS PUUKO-
MaTeMaTU4eCKui
ammnapara, COOTBET-
CTBYIOIIIETO TIOCTAB-
JIEHHOH mpodeccro-
HaJIbHOH 3ajade, a
TaKXe METOAAMH
aHaJIM3a U MOJIEIH-
pOBaHHA, TEOPETH-
YECKOT0 U IKCIIECPH-
MEHTAJIBHOTO HC-
CIIETOBaHUSA, BEIY-
LUX K €€ PELICHHUIO,
HABBIKH OCBOCHEI,
HO JIOTTYCKAaIOTCS
HE3HAYUTEIHHBIC
OIIMOKH, HETOYHO-
CTH, 3aTpYJHEHHS
TP aHATUTUIECKIX
oreparusix, IepeHo-
ce YMEHHUI Ha HO-
BbIE, HECTaHIAPT-
HBIC CUTYaIlUH.

OOyJarommuiics B
MOJTHOM 00BEME
BJIaJIcCT HABBIKAMH
MIpUMEHEHUs (HU3H-
KO-
MaTeMaTHYECKOTrO
amnmapara, COOTBET-
CTBYIOIIETO TIOCTAB-
JeHHoi npodeccu-
OHAJIBHOM 3ajaue, a
TaKXe METOJIaMHU
aHalm3a 1 MOJICITHU-
POBaHUs, TCOPETH-
YEeCKOTO M DKCIIePH-
MEHTaJIBHOTO UC-
CIIEJIOBAHUS, BETY-
IIMX K €€ PELICHUIO.




HIkajbl OLeHUBAHUSA Pe3YJbTATOB MPOMEKYTOYHON AaTTECTAIMUA U MX ONMUCAHUE:

Dopma npomercymouHol ammecmayuu: IK3ameH.

[TpomexyTouHas arrectanusi 00y4aromuxcs B popMe dK3aMeHa MPOBOIUTCS IO pe-
3yJbTaTaM BBITMOJHEHUS BCEX BUJOB Y4€OHOU pabOTHI, MPETyCMOTPEHHBIX YICOHBIM TLIA-
HOM T10 JaHHOW AUCHMIUTAHE (MOIYJI0), TIPU STOM YYHUTHIBAIOTCS PE3YJIBTATHI TEKYIIETO
KOHTPOJISA YCIIEBAaEMOCTH B TeueHHe cemecTpa. OlleHKa CTETeH! JOCTIKEHUS 00yJaroIIn-
MUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOyUYEHHS MO TUCHUIUTHHE (MOJIYJII0) TPOBOJUTCS TIpe-
MO/IaBATEJIEM, BEIYIIINM 3aHSATUS 10 JUCIHUIUIMHE (MOIYIII0) METOJIOM IKCIIEPTHOM OICH-
ku. [lo uroram mpoOMEKyTOYHOHM aTTECTAIMU MO AWCIUIUIMHE (MOJIYJII0) BBICTABIIACTCS
OIICHKA «OTIUYHO», «XOPOIII0», «yIOBIECTBOPUTEIILHO» WU «HEYIOBICTBOPUTEIHLHO.

K npomesicymounoti ammecmayuu 0Onyckaromcs moivko CmyoeHmuvl, GblNOJHUG-
wue 6ce 8UObL Y4eOHOU pabomol, NpedycMompeHtvle pabouell npocpammol no Oucyu-
naune «Qusuxa» (ycnewHo Hanucaguiue KOHMPOJbHble pabomvl, YCHeuWHO npoueouiue
mecmbl, 8bINOIHUGUILE U 3aWUmMuUBUILe 8Ce 1abopamopHbie pabomuol)

Hlxana ouyenusanus Onucanue

Buvinonnenvt 6ce 6uovt yuebnoii pabomul, npedycmomperHvle yueo-
Hoim naanom. Cmyoenm OemMoncmpupyem coomeemcmeue 3HAHUll,
VMeHUll, HABbIKOG NPUBEOEHHbIM 8 MAOIUYax nokazamenet, onepu-
0 pyem npuoOpemenHbiMU 3HAHUAMY, YMEHUAMU, HABLIKAMU, Npume-
Lo HAem ux 6 CUmyayusax no8bluleHHoU ciodxchocmu. Ilpu smom mocym
ObIMb OONYUeHbl He3HAYUMENbHbIE OUWUOKU, HEMOYHOCU, 3aMpY0-
HeHUs NpU AHATUMUYEeCKUX ONepayusix, nepeHoce 3HaHull u yMeHull

Hd HOBble, HecmaHOapmele cumyayuu.

Buvinonnenst 6ce 6uovl yuebHot pabomol, npedycmompenHole yueo-
Holm naanom. Cmyodenm OeMOHCmpupyem HenoIHoe, NPAasUibHOe
Xopowo coomeemcemeue 3HanHUll, YMeHull, HaA8bIKO8 NPUBCOEHHbIM 6 Mmadiu-
yax noxaszameneti, OO eciu npu 3mMom OvLiu OonyujeHvl 2-3 Hecy-
wecmeenHble OUUOKU.

Buvinonnenst 6ce 6uovl yuebHot pabomol, npedycmompenHule yueo-
Holm naanom. Cmyoenm OeMOoHCmpupyem coomeemcmeaue 3HAHutl, 6
Yoosenemsopumenvno | KOmopom 0ceéewena 0CHOBHAsL, HAUOOLee BANCHAS YACTb Mamepud-
24, HO Npu dMOM OONYUWEHA OOHA 3HAYUMENbHASL OUUOKA UTU He-
MOYHOCHb.

He svinonnen ooun unu 6onee 6udoe yuebHou pabomol, npedycmom-
peHHbIX yueOuvim niaanom. CmyoeHm OemMoOHCmpupyem HenoiHoe
coomeemcmaue 3HaHUll, YMeHUll, HaA8bIKO8 NPUBEOCHHbIM 6 mabiu-
Heyoosnemsopumenvro | yax noxazamenetl, OONYCKAIOMCS 3HAYUMENbHbLE OWUOKU, NPOSIGTIS-
emcs. omcymemeue 3HAHUll, YMeHuUll, HaA8blKo8 No psody NnoKasame-
Jetl, cmyOeHm UCnblmvléaem 3HAYyumenbHule 3ampyoHenus npu one-
PUPOBAHUY 3HAHUAMU U YMEHUAMU NPU UX NepeHoce HA HOBble CU-




myayuu.

@DOH/I OLIEHOYHBIX CPEJCTB MPEACTABICH B IpUIOKeHUAX 1 u 2 k pabouel mporpamme.

7. Y4eOHO-MeTOoAUYecKOe U MHGOPMaHOHHOE o0ecrieyeHne TUCIHHUIIINHBI.

a) OCHOBHAas JiMTEeparTypa:
1. T.U.Tpodpumona, «Kypc buszuku», 2012.
2. A.I'.YeptoB, A.A.BopobOneB, «3amaunuk 1o ¢puszuke», 2008.

0) 1OMOJIHUTEILHAS JIATEPaTypa:

1. H.I1.KanamuukoB, M.A.CmonasipeB «OcHoBbI dhuzuku» Tom 1, 2003

2. FO.A.bpaxkun, B.H.Cuzsxosa, A.M.UebaHtok, «MexaHuka, JJabopaTopHbie pado-
TeI NeNe101-109», 2003

3. 1O.A.bpaxxkuHn, JI.B.ba6akosa, E.b.BonommHos u ap. «QnekTpudyecTBo U MarHe-
TU3M, J1abopatopHbie paboTel NeNo201-211», 2005;

4. N .T'anctsan, A.E. T'opckuii, H.K.I'acHukoB u 1p. «/[nHamMuka nocTynareabHOTro
JBUKEHUSDY, TabopaTOpHBINA pakTukyM 312-2, 2008

5. A.IO. My3ssiuka, H.II.Kanamuukos. H.B. TpyOunmnaa u ap. «3aKoHbI COXpaHEHHUS
IIPU NOCTYNATENbHOM JBUKEHUNY, TA0OPAaTOPHBIN pakTukym 312-4, 2008

6. B.I1.Kpacun, A.E. I'opckuii, B.B. MakcumeHnko u fip. «9IeKTpocTaTukay, jabopa-
TOPHBIN NpakTUKyM 312-8, 2008

7. A.YO. My3bruka « MarHuTHOE TI0JI€ B Cpeliax», 1a0opaTopHbI mpakTukym 312-11,
2008

B) MPOrpaMMHOe o0ecrneYeHue 1 MHTEPHET-PeCypChl:

[TporpamMmmMHOe obecrieueHne He MpeLyCMOTPEHO.

[Tone3nsie yueOHO-METOAMYECKHE U MHPOPMAITMOHHBIE MATEPHAIIBI TIPEICTABICHBI
Ha caiite: http://mospolytech.ru/index.php?id=4540

8. MarepuajbHO-TeXHHYECKOE O0ecneYeHrue QU CIIUTIIHHBI.

e Tpu crnenrav3upoBaHHble YueOHbIe JabopaTopuu kadenpsl «dusuka» no Mexa-
Huke: Aya. [TIK314, I[TK321, 1K 332, ocHalieHHbIe, B TOM YHMCJIE, UCTIOJIb3yEMbIMU B JIaH-
HO paboueii mporpamMme 1abopaTOPHBIMHU yYcTaHOBKamMu: «OnpeiesieHre TUIOTHOCTH TEID,
«Mammna AtByna», «KoadduumeHnt moie3Horo AeicTBUs NPYKUHHON MKWy, «Mast-
HUK MakcBesnay.

e JIBe crienuanu3upoBaHHbIe yueOHble abopaTopun kadeapbl «DU3MKa» Mo HJIeK-
tpoMarHetusmy: aya. [IK331, IIK317, ocHamieHHble, B TOM YHUCJE, UCIOIb3YEMBIMU B
JaHHOU pabouel mporpamme J1abopaTOPHbIMU YCTAHOBKAMM:

«MccnenoBaHrne XapaKTEPUCTUK SJIEKTPOCTATHYECKOTO MOJIs», «lM3mepeHue yAaenbHOTO
CONPOTHUBJIEHUSI TPOBOJAA», «/3MepeHHe TOpU30HTAIBHOM COCTABIISIIOLIEH MAarHUTHOIO



I0JIST 3EMJIH C IIOMOIIbIO TAHI'CHC-TaJIbBAHOMETPA», <<HCCJ'I€I[OB3.HI/I€ IETJIIM TUCTEPE3UCA B
PAa3INIHBIX MAaTCpUATIAX)

9. MeToauyecKkue peKOMeHAAMHU JJISl CAMOCTOSITeIbHON PadoThl CTYIeHTOB

Tema 1. «BBenenue B puznueckuil 1a00paTOPHBINA MIPAKTUKY M.
CTyneHT AOJKEH MOJArOTOBUTHCS K YCTHOMY OMPOCY B XOZ€ MOATOTOBKH K IOMYCKY K Ja-
O6opaTtopHO# paboTe, BBIMOIHUTH Ja00PaTOPHYIO PadOTy M MOATOTOBUTHCSA K MIpEICTaBIIe-
HUIO PE3yJIbTAaTOB U3MEPEHUN Ha €€ 3aluTe

Tema 2. «kKunemaTnka noCcTyNnaTeIbHOTO ABMKCHUS.
CTyaeHT 10KEeH MOArOTOBUTHLCS K YCTHOMY ONPOCY M PELIUTh 3aJ]a4, MpeiaraeMble Ha
CEMHUHAPCKUX 3aHATUSIX JUISI CAMOCTOSITEILHOTO PEIIEHUs, @ TAKXKE MOJITOTOBUTHCS K BbI-
MOJIHEHUIO KOHTPOJIBHOU PabOTHI.

Tema 3. «/luHamMKKa MOCTYNATENLHOTO ABUKEHUS.
CTyneHT AO0KEH MOrOTOBUTHCS K YCTHOMY OINPOCY M PELINTh 3a/1au, MpeajaraeMple Ha
CEMHUHAPCKUX 3aHATUSAX JIJISI CAMOCTOATEIBLHOTO PEIIECHUs, a TAK)KE MOJTOTOBUTHCS K BBI-
MTOJTHCHHIO U 3aITUTE JIA00PATOPHOU PabOTHI.

Tema 4. «PaboTta u 3HEprus B MOCTYNATEIbHOM JABHKEHUN.
CTyneHT A0KEH MOArOTOBUTHCS K YCTHOMY ONPOCY M PEUINTh 3a/1auH, MpeajaraeMble Ha
CEMHUHAPCKUX 3aHATHUSIX JJIsI CAMOCTOATEIBHOTO PEIIEHUSs, a TAK)KE MOJATOTOBUTHCS K TE-
CTUPOBAHMIO M K BBITIOJIHCHUIO U 3aAITUTE JTJA00PaTOPHOU PabOTHI.

Tema 5. «kKunemaTrka BpanaTeIbHOTO JTBUKEHUSD.
CTyaeHT 10KEeH MOArOTOBUTHLCS K YCTHOMY OMPOCY M PELIUTh 33J]a4H, MpeiaraeMble Ha
CEMUHAPCKUX 3aHATHUSIX JJIsl CAMOCTOSTEILHOTO PEIICHUSI.

Tema 6. «/{uHamuKa BpanaTeIbHOTO TBUKEHUS.
CTyaeHT 10KEeH MOArOTOBUTHLCS K YCTHOMY OMPOCY M PELIUTh 3aJ]a4H, NpeiaraeMble Ha
CEMUHAPCKUX 3aHATHUSIX JUIsl CAMOCTOSITEIILHOTO PEIIEHUs, a TAKKEe MOJATOTOBUTHCS K KOH-
TPOJILHOM pabOTE M K BHITIOJHEHUIO U 3aIUTE TA00PATOPHON PaOOTHI.

Tema 7. «HanpsEHHOCTD 2JIEKTPOCTATHYECKOTO TTOJISA».
CTyneHT A0KEH MOJTOTOBUTHCS K YCTHOMY OINPOCY M PEUINTh 3a/1au, MpeajaraeMple Ha
CEMHUHAPCKUX 3aHATUSAX JIJISI CAMOCTOATEIBLHOTO PEIICHUs, a TAK)KE MOJTOTOBUTHCS K BBI-
MTOJTHCHHIO U 3aITUTE JIA0OPATOPHOU PabOTHI.

Tema 8. «lloTeHIMaN 3NEKTPOCTATUYECKOTO OIS .
CTyneHT AO0KEH MOTOTOBUTHCS K YCTHOMY ONPOCY M PELINTh 3a/1auH, MpeajaraeéMple Ha
CEMHUHAPCKUX 3aHATHUSIX JUJIsI CAMOCTOSITEIILHOTO PEIIEHUs, a TAKKE MOJATOTOBUTHCS K KOH-
TPOJIbHOM pabOTE U K BHIMOJHEHHUIO U 3aIIUTE Ta00paTOPHON paOOTHI.

Tema 9. «/IudneKTPUKHU U POBOJHUKH B AJIEKTPOCTATUKE.
CTyaeHT 10KEeH MOArOTOBUTHLCS K YCTHOMY OMPOCY M PELIUTh 3aJ]a4, MpeiaraeMble Ha
CEMHUHAPCKUX 3aHATHUSIX JUIsl CAMOCTOSTEILHOTO PEIICHUSI.

Tema 10. «3aKOHBI TIOCTOSTHHOTO TOKa.
CTyneHT AOKEH MOJrOTOBUTHCS K YCTHOMY ONPOCY M PEUINTh 3a/1auH, MpeajaraeMble Ha
CEMHUHAPCKUX 3aHATHUSAX JJIsI CAMOCTOSATEIBHOIO PEIICHUS, a TAK)KE OJATOTOBUTHCS K KOH-
TPOJILHOHM pabOTE M K BHITIOJHEHUIO ¥ 3aIUTE TA00PATOPHON PaOOTHI.

Tema 11. «Maruetusm».
CTyneHT AO0KEH MOrOTOBUTHCS K YCTHOMY ONPOCY M PEUINTh 3a/1auH, MpeajaraeMple Ha
CEMHUHAPCKUX 3aHATHUSIX JJIsI CAMOCTOATEIBHOTO PEIIEHUSs, a TAK)KE MOJATOTOBUTHCS K TE-
CTUPOBAHHIO M K BBITIOJIHCHHIO ¥ 3aITUTE IBYX JIAOOPATOPHBIX padOT.

Tema 12. «DnekTpoMarHuTHast UHITY KLU .



CTy,IICHT JOJIKCH IIOATOTOBUTLCA K YCTHOMY OIIPOCY, pCIINTD 3aJa4u, IpeajiaracMbiC Ha
CCMHMHAPCKHX 3aHATUAX JJII CaMOCTOATCIIBHOI'O PCIICHUA.

10. MeToguveckne peKOMEHAAMH IS NPenoaaBaTes

KonTponbHbie paOOThl MUIIYTCS HAa CEMUHAPCKUX 3aHATHSAX. Bpems Hammcanus
KaXIOW KOHTPOJBHOM PabOTHI AOKHO cocTaBisaTh 20 muHyT. Kputepuu OLiEeHKH KOH-
TPOJBHOU PabOTHI B COOTBETCTBUU C MyHKTOM 6.1.2 crnemyromue: 2 — penieHue 3agaqu
(akTHYEeCKH HE HA4aTo; 3 — peuIeHrue HayaTo, HAlMCaHbl IPaBUIIbHBIE UCXOJIHbIE (POpMy-
Jbl, HO OTCYTCTBYIOT BBIBOJBI U3 HUX; 4 — pELIEHUE €CTh, HO C HEJOYETAMHM, HAPUMED,
OpY HAJIMYUU MPABUIBHOTO OOOCHOBAHHOI'O OTBETA B OOILEM BHJIE€ JOMYLIEHBI BHIYUCITH-
TeJIbHbIC OIIMOKU; 5 — MOJYyYeH MPaBUIbLHBIH 000CHOBAaHHBIN YMCIICHHBIN OTBET.

birankoBoe TecTHpoBaHKME NMPOBOAUTCS HA CEMUHAPCKHUX 3aHATUAX. B Tecre cry-
JICHTY TIpeJjiaraeTcs IsTh 3alaHuid. TeCcT OIEHUBAETCS MO MBYXOATLHOW IIKasie: 3a4éT-
He3a4€T. TecT 3aunThIBaeTCs, €CIIM TPU 3aJaHUs U3 MATU CIETIaHbl BEPHO.

YCTHBIM ONpOC MPOBOAUTCA HA JIEKIMOHHBIX 3aHATHUSX B BHUJAE JUCKYCCHHM IIO
npeajiaraeMbIM BOIIPOCAM U SIBJISIETCSI UHTEPAKTUBHOW (popMoil nmpoBeneHus 3ansatus. OH
NOJDKEH 3aHUMaTh He MeHee 30% BpeMEHHM JIEKIIMOHHBIX 3aHATUH. BOMpOCH! 1Sl yCTHOTO
OIpOCa JKEJIATEJIbHO JOBECTH 10 CTYACHTOB 3apaHee, A0 JIEKIMOHHOTO M3JI0KEHMS MaTe-
puasa, Tak, 4ToObl OHHU CMOTJIM CaMOCTOSITENIbHO MOATOTOBUTHCS K MPOBEICHUIO JHCKYC-
cuu. IIpu oLleHKE JTEKTOp TOJKEH YUUTHIBATh AKTUBHOCTD CTYJEHTOB U PE3YyJIbTaTUBHOCTD
ux oTBeToB. [locie KaxaoW NMCKYCCHM OIPENEsAeTCs Tpylla CTyIAEHTOB, IMOKA3aBIIMX
HamIy4yuil pesynprar. Kpome 3Toro, ycTHbI onpoc MpoBOAUTCS MpH JA0MYyCKe K abopa-
TOpHOU paboTe. B 3TOM cityuae pe3ysibTaT OLEHUBAETCS MO ABYXOAJUIbHOM IIIKaje: 3a4€T-
He3auét. Jlo Tex mop, nmoka He OyJeT MOoJyueH 3auéT, padoTa HE MOXKET CUMTATHCS 3allH-
HIEHHOM.



[Iporpamma coctaBieHa B cOOTBeTCTBUU ¢ DenepaiabHbIM TOCYIapCTBEHHBIM 00-
pa3oBaTeNIbHBIM CTaHAAPTOM BBICIIETO 00pa30BaHUs MO HAMpPaBICHHUIO MOJATOTOBKU Oaka-
naBpoB 08.03.01 «CTpouTeabcTBOY.

IIporpammy cocraBuiIm:
npodeccop, A.¢.-M.H. /Kpacun B.I1./
JIOIIEHT, K.(.-M.H. /My3bruka A.1O./

IIporpamma yTBep:kaeHa Ha 3aceqaHuu Kadeaps! “Puzuxa”
« _» 2021 r., mpoTokos Ne

3aBenyromumii kadeapoit
npodeccop, A.¢.-M.H. /Kpacun B.I1./

CorjacoBaHo:

3aBenyrommii kadeapoii/PykoBoaurenn

00pa30BaTeNbHON MPOrPaMMBbI / /




[Tpunoxenue 1 k paboueii nporpamme.

CrpykTypa u coaepkaHue JUCHUTUTMHBI «®u3ukay 1o HamnpapiieHuto noArotroBku 08.03.01 «CTpouteabcTBo» MPodUib MOATOTOBKU
«IIpoMBbIIILJIEHHOE U I'PAXKIAHCKOE CTPOUTEILCTBO» (0akanasp)

3ao4yHas ¢hopma oOyueHus

Buabl yueOHoit padoThl,

o | g § |BKIIOYAA CAMOCTOSTEb-
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BBenenue B pusnyeckuii jadboparop-
HBIA MPAKTUKYM.

[TpsiMble 1 KOCBEHHBIE (PU3HUYECKHE H3MEpe-
1 Husi. O0paboTka pe3yiabTaToB u3MepeHuid u | | | 6 3 9 21 + +
AKCIIEPUMEHTAIBHBIE MOTPEITHOCTH
Breimonnnenne  mabopatopHoii  paboOTHI
«OmnpenesieHne WIOTHOCTH TEID

Kunemaruka MOCTYNNATEJABbHOI'0 IBH/KE-
HHUSA

@usnuecknii BekTop. llonsatne opra. Teo-
pust oTHocutenbHOCTH ['amunes. Ilomoxe-
2 HUE W €ro OTHOCUTEIBHOCTb. Tpaekropus 1 ) 6 3 71
MarepuanbHO Touku. Colpukacaromascs
IJIOCKOCTh M COIPHUKACAIOIIASCA OKpPYXK-
HOCTb. OJJIEMEHTAPHOE MEPEMELICHUE |
3NEMEHTApHbIN MyTh. CKOPOCTh IBUKEHUS
U €€ OTHOCHUTENBHOCTh. I[IpuHIMII cynep-




MO3ULUM JBMXKEHHHU. Yckopenue. Kaca-
TEJIbHOE W HOPMAJIBHOE YyCKOpeHwus. [le-
KapToBa cucteMa koopauHaT. KuHemartu-
YeCcKHUe 3aKOHbI ABMkeHus. [locTymarens-

HOE JBI)KEHHE a0CONIIOTHO TBEPAOIO Tena
(ATT).

JIMHAMHKA MOCTYNATEIbHOT0 ABHKECHUSA
[Tonsitue cuabl. AOCOIIOTHOCTH CUJIBI B
KJ1laccuueckoi MexaHuke. [loHsTusa paBHO-
JNEUCTBYIOIIEW U COCTOsIHUS Tokos. Ilep-
BbIM 3akOH HbroToHa. MHepiumanbHbie CU-
cTreMbl oTcuéra. Bropoi 3akoH HerotoHa n
3aKoH BcemupHoro tarorenus. Mmmynsc n
3aKOH €ro u3MeHeHMs. TpeTun 3aKkoH
HeroToHa u coxpaHeHue uUMITyJbCca 3a-
MKHYTOM cuCTeMBI. LIeHTp Macc cucremsl.
Y 1apel ¥ B3pBIBBL.

21

PabGora u 3Heprus B NoCTynaTeJIbHOM
ABHMKCHUMN

[TonaTre cunoBoro moss. DJIeMEHTapHas
paboTa u paboTa Ha KOHEYHOM IepeMellie-
HUU. MomHocTh. KuHneTnueckas sHEprus u
3akOH €€ u3MeHeHusd. Teopema Kénwura.
[ToreHuMaNIbHBIE CWIOBBIE MOJSA U IMOTEH-
[AaJIbHAsl HEPTUsi. 3aKOH W3MEHEHHS MO-
TEHUMAJIBHON 3Hepru. HenoreHimanbHbie
cuiioBble moJisA. [lone cun conmpoTUBIICHUS
KaK MPUMEP HEMOTEHIMAIBHOTO CUIOBOIO
noJisi. Mexanudeckasi SHEprus U 3aKOH €€
n3MeHeHus. KoHcepBaTHBHBIE CUCTEMBL.

21

KunemaTtuka BpamarTejbHOr0 JIBHKe-

21




HUS
DneMEeHTapHbI Yyroy MmoBOpOTa U yIJIOBast
ckopocTb. CBSI3b MEXAY 3JIEMEHTAPHBIM
YIJIOM T[OBOPOTa M 3JIEMEHTapHbIM Iepe-
MmerieHueM. CBsi3b MEXIy yTIIOBOW W JIW-
HEMHON CKOPOCTSIMH. YTIJIOBOE YCKOPEHHE.
KacarenbHoe 1 HOpMaIbHOE YCKOPEHHS BO
BpaliaTesibHOM JABWXKEHUH. BpaiiarensHoe
nwxkenue ATT. CooTHomeHue MeExay
BpallaTeibHbIM M TOCTYIATEIbHBIM JBU-
KEHUSIMHU.

JInHAMHKA BPAIIATEJIbHOTO IBUKEHUS

MOMEHT UMITyJIbCa U MOMEHT CHJIbI. 3aKOH
M3MEHEHHUS] MOMEHTa uMiyibca. OTHOCHU-
TEJIIbHOCTh MOMEHTa HMITyJbca. MOMEHT
MMITyJIbCA W YTJIOBas CKOPOCTb. MOMEHT
nHepuun. OCHOBHOE ypaBHEHHUE JUHAMUKHU
BpamarenbHoro jsrkeHuss ATT. Ocesble
MOMEHTBl MHEPIIMM HEKOTOPBIX Tell. Teo-
pema IllTeiinepa. PaGoTa u KuHeTHUECKas
SHEpPrusi BO BpaLIaTENIbHOM JIBUKECHUHU.
[Ipeueccuss. AHanmoruss MexAy IOCTYyIa-
TEJIbHBIM U BPAILATEJIbHBIM IBUKEHUSAMMU.

15

Brimonaenne naboparopHoit pabotsl «Ma-
ATHUK MakcBesiay

7-8

Hroro no 1 cemecrtpy:

36

18

18

126

Hanps:kéHHOCTb 3JIEKTPOCTATHYECKOT0
10JIs1

DNEKTPUYECKUN 3aps]l KaK HUCTOUYHUK
AEKTPOCTaTUYECKOro noss. 3akoH Kyio-

15




Ha. [[puHIMIBI OIU3KOAEHCTBUS U AaJlb-
HoxewcTBus. [lorsTHE PU3HUECKOTO MO,
DIIEKTPOCTATUYECKOE MOJI€ KAK YaCTHBIN
ciydai puszndeckoro mosis. Matemaruue-
CKHE IOJIs KaK CIoco0 OMUCaHus Herpe-
PBIBHO pacnpenesi€eHHon marepuu. Harps-
AKEHHOCTh KaK CWJIOBAs XapaKTEPUCTHKA
anekTpudeckoro noJjs. [IpuHuun cynepno-
3UIUU 3IEKTPUUECKUX MOJIEH B MpUMEHE-
HUHU K HanpspDKEHHOCTH. [lone qumnosns.
OcoOEHHOCTH CHUIIOBBIX JIMHUM TTOJIS
HaIpPsHKEHHOCTH 3JIEKTPOCTATUYECKOTO
noJist. [IoTok BekTopa HanpsKEHHOCTH.
Teopema Octporpaackoro-I'aycca (OI') B
Bakyyme. [Ipumenenue teopemst O qist
pacu€ra HaNpsHKEHHOCTU pacIpeleIEHHBIX
WCTOYHHUKOB.

7,8

Brimonnenne naboparopHoit padoter «Hc-
CIE€AOBAaHUE XAPAKTEPUCTUK DIEKTPOCTA-
THYECKOTO TOJISI»

1-2

IMoTeHIMAT 3JIEKTPOCTATHYECKOTO MOJIS
[ToTeHIMANTBEHOCTh  DIIEKTPOCTATHYECKOTO
noJisi. [ToTeHman kak ’HepreTuyeckas xa-
PaKTEPUCTHKA AIIEKTPOCTATHIECKOTO TTOJIS.
CBs13b MEXIly HANpsHKEHHOCTBIO M TOTCH-
muasioM. [IpUHINT CyNepro3uIuu  dIieK-
TPOCTATUYECKHUX IOJIEH B TMPUMEHEHUU K
noteHuuany. Hanpsokenue. PaGota snek-
TPOCTATUYECKUX CHJI Ha TEpPEeMEIICHHU

15




npoOHOrO 3apsAaa. DHEPrusi CUCTEMBI 3a-
PSAIOB.

I[I/IZ)JIGKTPI/IKH H IPOBOJHMKH B JJICK-

TPOCTATHKE
Huanektpuueckas cpena. I[lomspuzanus.
JusnekTpuueckas BOCIIPUUMYHUBOCTb.

Teopema OI' B gusnektpuke. Judnexkrpu-
Yyeckash NPOHMIAEMOCTbh. JIEKTPUYECKOE
cMmetenne (MHaykuus). [Toustue amekTpo-
CTaTUYECKOro IpoBOoAHMKA. Pacnpenerne-
HUE 3apsja MO €ro MOBEPXHOCTH. JJEK-
TpUYECKAst EMKOCTb YEIUHEHHOI'O IIPOBOA-
HUKa. B3auMHass EMKOCTb JBYX MPOBOJHU-
koB. KoHJIeHCcaTOpbl. DHEPTHUS BJIEKTpUYe-
CKOT'O TOJIA.

15

10

3aKOHBI NOCTOSIHHOIO TOKA

Bekrop miotHoctH TOKa. Cmila Toka. 3a-
koH Oma B auddepenunaibHoi Gdopme.
VY enbHOE CONPOTHUBICHHE Cpenbl. 3aKOH
Owma B mHTerpanpHoi opme. ConmpoTuB-
JIEHUE Yy4acTKa LEeMHU. DIEKTPOABUKYILAs
cuna (OJIC) yuyactka. 3akoH J[xoyis-
Jlenua B MHTErpasibHON U B Au(depeHn-
anbHOH (opMax.

15

10,11

Boimonnenne — maGopatopHoit  paOOThI
«HW3yueHne 3aKOHOB IMOCTOSIHHOTO TOKa

5-6

11

MarbeTusm
MaruuTHoe moJjie U ero BO3JEHCTBHUE Ha

16




nerkymmecss 3apsnapl.  Cuna  JlopeHua.
MarnutHas wuHaykuums. Cuna  Ammepa.
MarauTHeld MOMEHT M BO3JCHCTBHE HA
HEro MarHuTHOro mnoss. MIcTOYHuMKM mar-
HUTHOTO Tonsi. 3akoH  buo-Casapa-
Jlamaca. MarautHbiid noTok. Teopema OI'
JUIsl MAarHUTHOTO ToJisi. PabGota cuibl AM-
nepa. 3aKoH MOJHOTO TOKa M (U3nvecKas
teopema CTOKCa B BaKyyMe€ U B MarHeTH-
ke. Hanpssk€HHOCTP MarHUTHOrO TOJIS.
MaruutHasi BOCOPUMMYUBOCTh M MAarHUT-
Hasg NPOHUIIAEMOCTh. JIMHEHbIE MarHeTH-
KU (Ma- ¥ MapaMarHeTUK) U HeTMHEHHbIE
MarHeTuku (peppomarnetrku). Hamaruu-
yuBaHUe  (EeppOMArHeTUKOB:  KpHUBas
HayaJlbHOW HAMarHWY€HHOCTH, IPEAEIIb-
Has U HENpeAesIbHbIE NETIM TMCTepe3nca.
JK€cTkue u MATKHEe MarHeTUKH.

DJIEKTPOMATHUTHASL MHAYKIMS
3akon dapanes u npasuio Jlenma. Buxpe-

12 BOE 3JIeKTpUuecKoe noJie. CaMOMHIYKITHSI. 3 6 16
Ilepexoanble POLECCHI B IEKTPUYECKOU
Leny. DHEePrusi MAarHUTHOTO IOJIS.
Hroro nmo 2 cemectpy: 18 | 36 18 | 108




IIpunoxenue 2 x
MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMSI POCCHUMCKOM ®EJEPALIMA

OEJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHME BBICHIEI'O OBPASOBAHVA

«MOCKOBCKHU NOJUTEXHUYECKU YHUBEPCHUTET»
(MOCKOBCKHWH IMOJIUTEX)

Hanpasnenue noarorosku: 08.03.01 «CTponTesibcTBO»

OII (npoduis): «IIpoMBILITIEHHOE M IPAKIAHCKOE CTPOUTEIHCTBO)
®dopma 00yueHus: ouHas

Bun npodeccronanshoii nesrensaoctu: (B coorBerctBrn ¢ ®I'OC BO)

Kadenpa «Duzukay

®OH/J OUEHOYHBIX CPEJICTB
MO JTUCHUII/IMHE «®u3uka»

CocraB: I. ITacnopT ¢hoHAa OLIEHOYHBIX CPEJICTB

II. Onucanue OLIEHOYHBIX CPE/ICTB:

1. KOMIUIEKTHI KOHTPOJIBbHBIX paboT (K/P)

2. BOIPOCHI IO TeMaM JIUCIMILUIMHBI K ycTHOMY ompocy (YO)

3. ¢donx recroBbix Bompocos (T)

4. TeMsbl JIa0OPATOPHBIX PAOOT M IPUMEPHBIEC BONPOCHI 1Jis UX 3amuThl (3JIP)
5. oOpasen Omiiera aJis SK3aMeHa BOIPOCHI JJIs TOJATOTOBKH K 3k3ameny ()

CocTaBuTeIN:

npodeccop, 1.¢.-m.H. Kpacun B.I1., nouenr, k.¢.-m.H. My3bruka A.1O.

Mocksa, 2021 rog,



ITACIHIOPT ®OHJAA OHEHOYHBLIX CPEJACTB

Tabmumna 1

OU3UKA

®I'OC BO 08.03.01 «CTpoutejibCcTBO»

B mpoliecce 0cBOEHMSI JaHHOM TUCUUIUIMHBI CTYACHT GOPMHUPYET U AEMOHCTPUD

€T CIeAyIolre o0men

O(l)eCCI/IOHaJIbeIe KOMIICTCHIIMHA:

KOMIIETEHIIMA

IlepeyeHb KOMIIOHEHTOB

WH-
NEKC

DOOPMYJINPOB-

KA

Texnosorust gpop-
MHPOBAHMS KOMIIe-

TeHIMI

dopma one-
HOYHOI'0

cpeacrBa*®

Crenenu ypoBHeil 0CBO-
eHUSl KOMIIeTeHIIUH




OIIK- |cnocobnocms uc- 3HATH: ITEKLU I, CAMOCTOSI- YO, ba3oBblil ypOBEeHb

1 1071b306aMb OCHOB- OCHOBHBIE 3aKOHBI (PM3UKH U METOJBI TEOpe- [TeNbHas pabora, ce-  (3JIP, — crioco0eH chopMyiu-
Hble 3aKOHbl ecme- THYECKOTO U SKCIIEPUMEHTANBHOTO (pr3nye- |MuHapckue 3ausatus, [KP POBaTh U PaCKPBITH MIPEI-
CMBEHHOHAYYHbIX CKOTO HCCIIE0OBAaHUS BBHITIOJTHEHHE J1a00- T TOKEHHYTO TIpobIemMy, a
Oucyuniux 8 npogpec-  [yMeTh: [PaTOpPHBIX paboT €] TaK K& M3JI0KHUTh TPaJIH-
CUOHANBHOU Oesimenb-  [UCTI0Nb30BaTh OCHOBHBIE 3aKOHBI (PU3UKU U LIMOHHBIE MYTH €€ pellie-
HOCMU, NPUMEHAMD METO]Ibl TEOPETUYECKOTO U IKCIIEPUMEHTAIIb- HUS
IMemoovl mamemamu-  [HOTO (PU3UYECKOTO UCCIIEeIOBaHUS B podec- IloBbIlIEHHBbI YPOBEHD
UeCcKo20 AHAIU3a U CUOHAJIBHOU J1€ATEIbHOCTH — crioco0eH chopmyu-
\Mamemamu4ecko2o BJIA/1€Th: [pOBaTh U PACKPBITH Mpe]-
(komnvlomMepHo20) HABbIKAMHU HCIIOJIb30BAHHUS OCHOBHBIX 3a- JI0’KEHHYIO IPOOIIEMY,
Moodenuposanus, meo- [KOHOB (PU3UKU U METOJOB TEOPETUUYECKOTO U3JI0KUTH TPAIULMOHHEIE
pemuuecko2o u 9Kc- M SKCIIEPUMEHTAILHOTO (U3NYECKOTO HC- [yTU €& PEIIEHNs, a TaK
nepuUMeHmanbHO20 cienoBaHUsT B Tpo(decCHOHANbHON nesd- ke €& COBPEMEHHOE CO-
UCCe008aHUs TEIbHOCTU CTOSIHAE ¥ COBPEMCHHBIE

CrIOCOOBI €€ perieHus

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosorust gpop- ®dopma one- |CTeneHu YpoBHeil 0CBO-

NH- DOOPMYJINPOB- MHPOBAaHHMS KOMIIe- |HOYHOI'O CHUSI KOMIIeTeH NI

JEKC KA TeHLHNH cpeacrBa*®




OIIK-

cnocooHocmy npume-
HAMb COOMBEMCMEB)-
rowul husuxo-
\mMamemamuyeckuil
annapam, memoovl
aHaIU3a U MOOEIUPO-
6aHuUs1, meopemuye-
CKO20 U IKCNepUMeH-
ManbHo20 UCCIe008a-
HUS NPU peulenuu
npogheccuonanvHvix
Baoau

3HATD:

(U3MKO-MaTeMaTUYECKUH anmapar, COOTBET-
CTBYIOLIHIA TOCTABICHHON PO ECCUOHATB-
HOM 3a/1a4e, a TAaK)KEe METOBI aHAJIN3a U MO-
NEJIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPHU-
MEHTAJIBHOTO UCCIIEIOBAHNS, BELYIIUE K €€
[pELIEHNIO

yMETb:

MIPUMEHSATh COOTBETCTBYIOMINI (PU3UKO-
MaTEMaTUYECKHUN anmnapar, METOAbl aHAJIN3a
1 MOJIEIIMPOBAHUS, TEOPETUYECKOTO U IKCIIE-
PUMEHTAJIBHOTO MCCIIENOBAaHUS IIPH PEILICHUN
mpodeccnoHaNbHBIX 33724

BJ1aJ1€Th:

HaBbIKaMU MIPUMEHEHMUS ¢duzuko-
MaTEMaTUYECKUN anmapara, COOTBETCTBY-
IOIIET0 MOCTABICHHON NpOQecCHoHaIbHON
3aade, a TAKKE€ METOJAaMHU aHalIu3a U MO-
NEJIMPOBAHUS, TEOPETUUYECKOIO U IKCIIEPU-
MEHTAJIBHOTO HCCIIEJOBaHMs, BEAYIIHX K
€€ PELIECHUIO

MEKIMS, CAMOCTOSI-
TenpHas pabora, ce-
MUHAPCKUE 3aHATHS,
BBHITIOJTHEHHE J1a00-
[PaTOPHBIX paboT

YO,
3JIP,
KP

ba3oBblil ypoBeHb

— croco0eH chopMyIH-
[POBaTh M PacKpbITh IPe-
TIOXEHHYI0 TpoliieMy, a
TaK 7K€ U3JI0XKHUTh TPaIH-
LIMOHHBIC ITYTHU €€ pelle-
HUS

IloBbIIIEHHBI YPOBEHb
— crioco0eH copmyu-
[POBaTh M PacKphITh NPE-
TIOXKEHHYI0 podJiemMy,
M3JI0KUTh TPAJULIMOHHBIE
[yTH €€ peleHus, a TaK
ke €€ COBPEMEHHOE CO-
CTOSTHHE U COBPEMEHHBIE
CrIOCOOBI €€ perieHus

**_ CokpamieHus: popM OICHOYHBIX CPEACTB CM. B pmiiokeHnu 2 k PII.




OIIMCAHUE OLHEHOYHbIX CPEJACTB

[Ipunoxxenne 3
K pabodeil mporpaMme

l'[epequb OLCHOYHBIX CPEACTB IO JUCHUIIJIMHE « du3zuka »

Haunmenona-

IIpencrasnenue oue-

0C HHC OLCHOT~ Kpatkas xapakTepHCTHKa OLIEHOYHOTO CPEICTBA HOYHOT'O CpPE/CTBA B
HOTO Cpeji- DdOC
Kontponbnast [CpeacTBo NpoOBEpKH YMEHHI MPUMEHSTh MOJIY4YEH-

P PesL POBCPKH ¥ P Y KoMIiekT KoHTpOoJIbHBIX
1 pabota HbIC 3HAHUA U1 PEHICHUs 3a7ay OINpPEeNIeICHHOTO N
3aJJaHUl 0 BapHaHTaM
(K/P) TUIIA 10 TEME WU pa3leiy
CpeAcTBO KOHTpPOJISl, OPraHU30BaHHOE KakK CIIELH-
anbpHasi Oecella MeAarorn4eckoro paboTHUKa ¢ 00y- Bompocs! o
YCTHBIN ONPOC [HAIOIIUMHUCA Ha TEMBI, CBSI3aHHBIE C H3y4aeMou
2 . TeMam/pa3zenam JTUCIIH-
(YO) TUCITUTIIMHOM, U PaCCYMTAHHOE HA BBISICHEHHE 00b- UL
eMa 3HAaHMWA O00ydYaromerocss MO OIpeAeIeHHOMY
pazaeny, Teme, mpodiieMe U T.11.
Tecr CucTtemMa CTaHIApTU3MPOBAHHBIX 3aJaHHM, IO3BO-
3 (T) TSFOINAs aBTOMATU3UPOBATh Mpoueaypy u3mepeHust |POHJ TECTOBBIX 3a1aHUN
YPOBHS 3HaHUW U YMEHUH 00ydaromerocs.
CpencTBO NMPOBEPKU YMEHUH M HABBIKOB MO MCIOJIb-
3amura 1abopa- 30BaHUIO Ja0OpaTOPHOTO 00OPYJIOBaHUS W U3Mepu- | [IpuMepHBIE BOIIPOCHI
4 | TopHOI paboTHI [TeJBHBIX MPHOOPOB, OOPAOOTKE HKCIEPUMEHTANb- | IS 3AIIUTHI TabopaTop-
(3JIP) HBIX JAaHHBIX U WX CPABHCHHIO C TEOPETUYCCKHIMH HBIX padoT
[pacueTaMu
CpencTBO MPOBEACHUS IPOMEKYTOUYHOM aTTECTALIMKU
. | Bompocsl 115t moAroTos-
M0 pe3yJibTaTaM BBITIOJHEHUS BCEX BHUJIOB Y4eOHOM
DK3aMeH KU K 9K3aMEHY, IPUMEpPBI
5 paboThl B TEUYEHHUH CEMECTpa C IPOCTABICHHEM
D) 9K3aMEHAIIMOHHBIX OuJIe-

OLICHKU «OTJIMYHO», «XOPOIIO», «yHOBJICTBOPUTCIIb-
HO» NI «HCYOOBJICTBOPUTECIIBHO»

TOB




MUHHUCTEPCTBO HAVKU U BBICLLEIO OBPA30OBAHUS POCCUICKON ®EJEPALIUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIIEI'O OBPA3OBAHIS
«MOCKOBCKHUI MOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKW MOJIUTEX)

HamnpasneHnue noaroToBKHu:

08.03.01 CrpoutenbcTBO
OII (mpodunsp): «IIpombliIeHHOE U TPAKIAHCKOE CTPOUTETHCTBOY

Kadenpa ®dusznka

(HanMeHOBaHHe Kaeapbl)

KommiekT 3ajaHuil 17151 KOHTPOJIbLHOU PadoThl

10 JUCLIUILINHE buznka
(HaMMEHOBAaHUE AUCLMUILTHHBI)

Dopma mexyueco KOHMPOJisl, NPOBEPAIOULASL CMENEHb 0CBOEHUS KOMNEeMeHYUU
OIlIK-1,2

Tema ... Kunemamuka nocmynameéilbio2o O0BUIICCHUA

BAPHUAHT 1
KOHTPOJIBHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE IBUKCHHE TEJIA OIUCBHIBACTCS CIEAYIOIMMH 3aKOHAMHU JBUKCHHUS :

x(t)=13-97t+26,5t%; y(t)=7,5— 6t —17¢*
X,y JaHbl B METpax, { — B CEKyHIax.
Onpenenure B MOMEHT BpeMeHH =11 c: 1) koopauHaThl Tena; 2) NPOSKIUA CKOPOCTH Tena; 3)

IIPOEKIIMH YCKOpEeHUs; 4) KacaTelbHOE YCKOPEHHE; 5) HOPMAJIBHOE YCKOPEHUE; 6) paanyc KpH-
BU3HBI TPAEKTOPUU

BAPUAHT 2
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIByMepHOE NIBUKEHHE Tejla ONKUCHIBACTCS CICAYIOIUMHU 3aKOHAMU JBUKCHUS:

x(£)=1-143t+0,4¢%; y(¢)=23+17t+0,5t

X,y 1aHbl B METpax, { — B CEKyHJax.

Onpenenure B MOMEHT BpeMeHH (=5 c¢: 1) KoOpAWHATHI TeJa; 2) MPOEKIMH CKOPOCTH Tena; 3)
IPOEKLIMH yCKOpPEHUs; 4) KacaTelbHOE YCKOPEHHE; 5) HOPMAJIBHOE YCKOPEHUE; 6) paanyc KpH-
BU3HBI TPAEKTOPUU

BAPUAHT 3
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIByMepHOE NIBUKEHHE Tejla ONKUCHIBACTCS CIEAYIOIUMHU 3aKOHAMU JBUKCHUS:

x(t)=25+0,1t+6,5¢; y(t)=7,5+66t—1,7¢>

X,y AaHbl B METpax, f — B CEKyH/ax.




Onpenenure B MOMEHT BpeMeHH (=34 c: 1) KoOopauHATHI Tena; 2) MPOSKIUA CKOPOCTH Tena; 3)
IPOEKIIMH yCKOpEeHUs; 4) KacaTelbHOE YCKOPEHHE; 5) HOPMAJIbHOE YCKOPEHUE; 6) paanyc KpH-
BU3HBI TPAEKTOPUU

BAPUAHT 4
KOHTPOJIBHAX PABOTA Nel: KHHEMATHKA
JIByMepHOE NIBUKEHHE Tejla ONKUCHIBACTCS CIEAYIOIUMHU 3aKOHAMU JBUKCHUS:

x(t)= -23-91+4,5t%; y(t)= —75+ 63t + 341>

X,y AaHbl B METpax, f — B CEKyH/Iax.

Omnpenenure B MOMEHT BpeMeHHU =10 c: 1) koopauHaThl Tena; 2) NpOEKLUU CKOPOCTH Tena; 3)
MPOCKITNN YCKOPEHMUs; 4) KacaTelIbHOE YCKOPEHHE; 5) HOPMAIbHOE YCKOPEHHUE; 6) paanyc KpH-
BU3HBI TPACKTOPUHU

Tema ... ,Zlunamuka epauiamesibHo2o 06UdICCHUS.

Bapmuanr 1

MaxoBHK Bpall[aeTcs M0 3aKOHY, BRIpakaeMoMy ypaBHeHHeM @=A+Bt+Ct?, rrie
A=2pan, B=16 pan/c, C=-2pan/c>. MoMeHT UHepLMH MaXoBUKa paBeH SOkr-m>. HaiiTu MoMeHT
CHJI, IEWCTBYIOINX HAa MAaXOBHK (BpallaroI[iii MOMEHT) B MOMEHT BpeMEHH t=Ic.

Bapuanr 2

CrutomHoM UMIMHAP Maccoi m=4 Kr KaTUTCs 0€3 CKOJIbKEHHS 110 TOPH30HTAIBHOM TT0-
BEepXHOCTHU. JIMHEHHAass CKOPOCTh OCH UIUHApPA paBHA 1 M/c. OnpenenuTe MOJHYI0 KHHETHYE-
CKYIO DHEPTHIO LIWJINHAPA.

Bapuant 3

Ha nunuuap, KOTOpsI MOXKET BPAIATHCS OKOJIO TOPU30HTAIIBHOM OCH, HAMOTAaHA HUTD.
K xoHIy HUTH TIpuBsI3aH Tpy3uK Maccoit m=0.1 Kr, KOTOpBI MOXXET CBOOOHO OIYCKAThCA.
CunTasi MOMEHT MHEPIMH IMANHAPA paBHbIM 0.02 Kr-M%, onpesieiuTe yCKOpeHne TPy3HKa.

Bapuanr 4

JBa mapuka maccamu m=10 r CKpelUieHbl TOHKUM HEBECOMBIM CTEPKHEM JTMHOMN
[=20cm. Ormpenenute MOMEHT HMHEpPUMU [ CHCTEMBI OTHOCHUTEIBHO OCH, TNEPIEeHIUKYIISPHON
CTEPXHIO ¥ TPOXOJIAIIEH Yepe3 TOUKY CTEPKHS, ACIISIICH ero JJMHY B OTHOIIEHUH 1:2.

Tema ... Hanpasxceénnocmo, nomenyuan.

Bapmuanr 1

1. OnpenenuTs MOTEHIHAN B IIEHTPE chepsl paauycoM 2 c¢M, 3apsKEHHOHN ¢ TOBEPXHOCT-
HOM MJIOTHOCTBIO
2:10"% Kn/cm?. TlocTponTs TpaduK 3aBUCMMOCTH HANPSXKEHHOCTH £ OT PacCTOSHUS OT
HEHTpa chephl.

2. DJEKTPOH BJETEN B IJIOCKUN KOHJIEHCATOP CO CKOPOCTHIO V mapajuiesibHO MIIACTUHAM, pac-
IIOJIOKEHHBIM T'OPU30HTAIBHO. [JIMHA KaXX 10! IUIaCTUHBI paBHA L, a paCCTOSAHUE MEXKY IUIA-
CTHHaMH paBHO d. HaiiTu cMmelieHne 351eKTpoHa B BEpTUKaIbHOM HAIIPABIICHUU 32 BPEMs
JBUKEHMSI BHYTPH KOHJIEHCATOPA, €CIIM HAIIPSLDKEHUE MEXy IJIaCTUHAMU paBHO U.

Bapmuanr 2
1. ITpu BBeneHUHU B IPOCTPAHCTBO MEKAY IUIACTHHAMU 3apsKEHHOTO IUNIOCKOT0 BO3AYLIHOIO
KOHJIEHCATOpa, OTKIFOYEHHOI'0 OT MCTOYHUKA TOKA, TBEPJIOTO JUAJICKTPUKA HANps KEHUE Ha



koHzaeHcaTtope ymeHbuiock ¢ 400 B go 100 B. KakoBa auanexktpruyeckas NpOHUIIAEMOCTh
JUAJIEKTpUKa?

. B 1ByX mpOTHBOMONIOKHBIX BEPUIMHAX MPSIMOYTobHUKA cO cTopoHaMmu 30 cm u 40 cM Haxo-

nsatces asa 3apsiaa +20 aKon
u —40 uKn. Kakyio paboTy Haio COBEpIINTh, YTOOBI IEPEMECTUThH TPETUH 3apsi]l, paBHBIN +5
HK1, u3 ieHTpa npsiMoyrojbHUKa B OECKOHEYHOCTb.

Bapuant 3

1.

DIEKTPUYECKOE MOJIE CO3/IaHO MOJIOKUTEIBHO 3apsKEHHONH 0€CKOHEYHO IITMHHOW HUTHIO
¢ TMHENHOU MIOTHOCTRIO 3apsaa 7 = 0,2 MmxKi/m. Kakyto ckopocTh mprobpeTeT Hemno-
JBYOKHBINA 3JIEKTPOH O] JeHCTBUEM IO, TPUOIU3UBIIKNCH K HUTH C pacCTOsHUS R = 1
cM 110 pacctosHus Rx = 0,5 cm? Macca anektpona pasna 9,1-1073! kr, a ero 3apsn pasen (-
1,6-10"%) Ko

. IInomaae Kaxa0il MiIacCTUHBI IJIOCKOTO KOHJeHcaTopa paBHa 520 cm?. Ha kakom paccTosHuU

JpyT OT IpyTra HAJl0 PACHOJIOKHUTh B BO3AYXE IUIACTHHBI, YTOOBI eMKOCTh KOHACHCATOpa Oblia
paBHa 46 n®. Ha CKOIbKO M3MEHUTCS €MKOCTh KOHJEHCATOPA, €CIIM MEXKY TJIaCTUHAMU T10-
MECTUTh MapaprHOBYIO MPOKIAJIKY, IFIOTHO MPUJIETAIOIIYIO K TJIACTUHAM?
JusnexTpudeckas MpoOHUIIAEMOCTh mapaduna paBHa 2,1.

Bapuanr 4

1.

B BCpIIMHAX MMPABUJIBHOTO MICCTUYT'OJIbHHUKA CO CTOpOHOﬁ a HAXOOATCA ITOJIOKUTCIIBHBIC 3a-
pansl g, 2q, 3q, 49, 5g 1 6g. OnpeaenuTs HaNPSHKEHHOCTh U MOTEHIIMA 3JIEKTPUYECKOTr0 T0-
JisL B ICHTPC MICCTUYTOJIBHUKA.

. Ilmockuii KoHACHCAT TOUT U3 ABYX IUIACTHH ILIOIIAdb M” Kakmas ITOJI0XKCH-
ITnoc OHJICHCATOP COCTO 3 ac omabio 200 cM? KaXkaast, pacioioxke

HBIX Ha PACCTOSIHUU 2 MM APYT OT Apyra, MeX1y KOTOPbIMU HaXOAUTCA CJIOM CIIO/BI (OTHO-
CUTEJbHAs JUAJICKTPUUECKasi IPOHUIIAEMOCTD CITI0/IbI paBHA 6). Kakoil HanOombImid 3apsija
MOYKHO COOOIIMTH KOHJIEHCATOPY, €CIIU IOIyCTUMOE HanpspkeHue 3 kB?

Tema ... 3aKoHbI NOCMOAHHO20 MOKA.
Bapuanrt 1

1.

Jlammiouka u peocrtaT, COeIMHEHHbIE MTOCIIEI0BATEIbHO, MOJKIIOUYEHbl K MICTOYHHUKY TOKa.
Hanpspkenue Ha 3axumax namnouku Ui = 40 B, conporusnenue peoctata R = 10 Owm.
Bremnsis nens norpednser MomuocTs Py = 120 Br. Halitu cunmy Toka B mienu.

. ObmoTKa OJICKTPHUYCCKOI'0 KUIIATUIIBHUKA UMECT ABC CCKIIUU. Ecnu BriIroueHa TOJIBKO nepBas

CEKIIMs, BOJIa 3aKUIIaeT yepe3 ¢1 = 15 MuH, ecinu ToabKo BTopas — yepes 2 = 30 munyT. Uepes
CKOJIbKO BPEMEHH 3aKUITUT BOJA, €ClIi 00€ CEeKIIMU BKIIOUYUTH MapaieabHO?

Bapmuanr 2

1.

Ecnu npennonoxuth, 4To Ha KaXKIbplid aTOM cepedpa MPUXOIUTCS OAUH 3JIEKTPOH MPOBOIU-
MOCTH, TO KaKoi OyJIeT CpeAHsIsi CKOPOCTh HAIIPABJICHHOTO JIBIKEHUS DJIEKTPOHOB B cepeld-
psiHOM TIpoBOJIOKe AuameTpoM d = 1 Mm, 1o kotopoi TedeT Tok / = 30A? Konnentparus
aToOMOB cepebpa nag = 6x10°® aTomMoB/M>,

. ObmMoTKa OJICKTPHUYCCKOI'0 KUIIATUIIBHUKA UMECT ABC CCKIIUU. Ecnu BriIroueHa TOJIBKO nepBas

CEKIIMs, BOJIa 3aKUIIaeT yepe3 f1 = 15 MuH, ecnu ToabKo BTopas — yepes 2 = 30 muH. Uepes
CKOJIbKO BPEMEHH 3aKUITUT BOJIA, €ClIM 00€ CEeKIIUU BKIIOUYUTH MOCIEI0BATENLHO?

Bapuanr 3



1. Onpenenuth BHYTPEHHEE CONPOTUBIICHUE HCTOYHHKA I, €CJIM BO BHEILIHEH IeTH NP CHUJIE TO-
ka I1 =5 A Beigensiercss MomHocts P = 10 BT, a ipu cune toka I = 8§ A moutHocTs P> = 12
Br.

2. Peocrar u amriepMeTp MociaeA0BaTeNIbHO MOACOEIMHEHbI K UCTOUHHUKY ToKa. K 3akumam peo-
cTara MoJICOEIMHEH BOJIbTMETP conpoTuBiieHneM Ry = 10000 Owm. I[Tokazanue amnepmerpa /a
=1 A, BonbT™merpa Uy = 96 B. Onpenennuts CONpOTUBIEHUE PEOCTATA.

Bapmuanr 4
1. Tok uepe3 conpotuiiennr R = 100 Om paBHOMepHO HapacTaeT oT lo =2 A 10 lvax = 12 A B

teucHue 7= 30 cek. UIeMy PpaBHO KOJIMYCCTBO TCIJIOTHI, BBIACIIMBIICCCA 3a 3TO BPEMA B CO-

MPOTUBJICHUM ?
2. DJIC 6atapeu E = 20 B. Conporusnenue BHemHel e R =2 Om , [ =4 A. C kakum KI1]]

pabotaet Gatapes?




MHWHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUMCKON OENEPALIMA
DenepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHHE BHICIIETO 00pa30BaHuUs
MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

Hanpasnenve noaroToBku:
08.03.01 CtpoutenbcTBO
OII (mpodunnp): «IIpombIIIeHHOS U TPAKIAHCKOE CTPOUTEIHCTBOY

Kadenpa dusnka

(HanMeHoBaHue KaeIphl)

Bonpocsel 11 YCTHOro onpoca

10 TUCLIUILINHE busnka
(HaMMEHOBAHUE JUCIUILTUHEI)

CDOPMCI meKyuweco KOHmpoJia, npoeepAruasd CneneHb OC60EHUA KOMI’lemeHL;ulZ

OIlIK-1,2

Paznen Kunemamuka nocmynamejibHO20 osudICeHUA

1.

NNk

Yro Takoe GU3NIECKU BEKTOP U €ro opt?
Urto Ha3bIBaeTcst a0COMIOTHBIM, & YTO — OTHOCHTEIHHBIM?
[IpocTpaHCTBO OTHOCHTEILHO MITH a0COIOTHO?
Urto Takoe IBUKEHHE MAaTepUaIbHON TOUKH?
Uto Ha3bIBaeTCs MPABUIAMU TEOPUU OTHOCUTEIBHOCTH?
Kakoii pagnyc-BeKTOp Ha3bIBaeTCs «aOCONMIOTHBIMY, KAKOW «OTHOCUTEILHBIMY, a KAKOU
MEPEHOCHBIM?
UTto Takoe conmpuKacaromasics K JaHHON TOYKE TPACKTOPUH OKPYKHOCTh?
Uto Takoe paauyc KpUBU3HBI TPACKTOPUU B TAaHHOM €€ TOUKe?
UYro Takoe opT KacaTeabHOW U OPT HOPMaJIM B JAHHOM TOYKE TPAEKTOpUn?

10. Yto Takoe myTeBasi CKOPOCTb U CKOPOCTh ABMKeHUsA? KakoBa cBA3b MEXIYy HUMU?

11. IaTb KOPPEKTHOE ONPEACICHUE MYyTU MaTEPUATLHON TOUYKH.

12. ChopmynupoBaTh 3aKOH OTHOCUTEIBHOCTH CKOpocTH ["anmues.

13. EcTb 11 ycKOpeHUE y Tella, KOTOPOE JBHXKETCS 110 OKPYKHOCTH PABHOMEPHO?

14. latb onpeesnenus ¥ BRIPAXKEHUsI TAHTCHIIMATBLHOTO M HOPMAJIbHOTO YCKOPEHU.

15. Yto Takoe KoopauHaThI?

16. Yro Takoe 6a3uc cUCTEeMbl KOOPIUHAT?

17. B uém npeuMy1iecTBa A€KapTOBOM CUCTEMBI KOOPAMHAT MEPE] CUCTEMAMHU C IPYTUMU

Oaszucamu?

18. Yto Takoe aexkapToBa KoopauHaTa?
19. Uto Takoe KHHEMATHYECKUE 3aKOHBI IBHKEHU?
20. Kak Ha OCHOBaHMH 3aKOHOB JIBI)KCHUS MTOJYYUTh 3aBUCHUMOCTH CKOPOCTH JIBYKECHUS U

YCKOpPEHHS OT BPEMEHHU

21. Kak Ha OCHOBaHHNM 3aKOHOB ABUXKCHUSA IIOJTYUYNUTh TAHICHIOUAJIBHOC U HOPMAJIbHOC YCKO-

pEeHUs B JaHHBIII MOMEHT BpEMEHN?

Pasnen /Junamuka nocmynameibHo20 08UIHCEHUA

1.

2.
3.
4

JleB youBaet nanoit kponuka. C Kakoi cuioil Kpomuk AeWCTBYET Ha Jary JibBa?
UYto Takoe BO3AEHCTBUE OJHOTO Teja Ha Apyroe?

Yro Takoe cuna?

Yto Takoe TMHAMHYECKOE COCTOSHHUE TeJIa U CUCTEMBI Tea?
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12.

13.

14.

15.

16.
17.

Cua aOCoJIIOTHA UJIM OTHOCUTEJIbHA?

Yrto TaKkoe COCTOSIHHE ITOKOs? SIBiIsieTCs JIM OHO a0COIIOTHBIM?
Kaxk nBukercs T€JI0 B COCTOSHUH ITIOKOS?

UYro Takoe HHEpIMAIbHAs CUCTEMA OTCUETA?

Kaxkoe Teno magaet ObicTpee: TsDKENOE Wit JETKoe?

. Kaxk B3Becmiu 3emitro?
. KakoBa npuyuHa TOro, 4To Ha ABYX KOHIIAX HATSHYTOW HUTH, IEPESKUHYTON Yepe3 OJIOK,

CHUJIBI HATSDKEHUS OJIMHAKOBBI?

KakoBa mpuumHa TOro, 4To yCKOPEHUsS OBYX I'DY30B, CBS3aHHBIX HUTBIO, IEPEKUHYTOU
yepe3 010K, OIMHAKOBBI 110 MOAYIIIO.

HenoasukHelil G110K MoJBeIIEH K AuHAMoMeTpy. Uepe3 0510k NepeKUHyTa HUTh, Ha KOH-
I1aX KOTOPOW 3aKpeIyIeHbI JBa HEPABHBIX Ipy3a mi U m2. YeMy OyayT paBHbI TOKa3aHHS
JMHAMOMETpA, €CIIU IPY3bl IPEIOCTaBUTh caMuM cede?

3aueM Hy»XE€H UMITYJIbC MaTepHaJIbHON TOUKU?

N3mensiercs m uMIysbC cucteMsl 3emis-JIyHa, u ecinu a, TO KTO U3MEHSIET €ro u3Mme-
HseT?

3a4yeM HYyKEH LIEHTP MacC CUCTEMBI?

UYro Takoe yaap ¢ TOUKHU 3pEHUsI TEOPUU U IPAKTUKH?

Pasznen Padoma u snepzus 6 nocmynamenbHom 08UMHCEHUU

l.
2.
3.

AN
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13.
14.

Yto Takoe MEXaHUYECKOES COCTOSIHHUE CHCTCMBI?

[TpuBectr npuMepsl PYHKITUH MEXaHUIECKOTO COCTOSTHUSI CUCTEMBI

Kak npaBunbsHO cka3aTh: «Pabota cuibl o mepemenieHuo Tenay uinu «Padora cuibl Ha
MepEMEIICHUH TeJIay

Yro Takoe cuioBoe mnoie?

B uéMm pa3Huia Mexay cTallMOHAPHBIMU U HECTAITMOHAPHBIMUA CUJIOBBIMH TOJISIMU?
Mosker i1 OBITH Tak: cuiia He paBHa 0, CKOpocTh Tena He paBHa (), a MOIITHOCTD CHITBI
paBHa 0?

UTo Takoe KUHETUYECKasl SHEPTHsI CUCTEMBI TEJI, U 110 KAKOMY 3aKOHY OHa M3MeHseTcs?
YT0 Takoe NOTECHIIMAJILHOE CHJIOBOE T101e?

CdopmynupoBats onpeaencHe MOTSHINAILHON SHEPTUH Tella ¥ 3aKOH €€ U3MCHEHUS.

. Kakue cumbl B TOBCETHEBHOM MPAKTUKE SIBJISIIOTCS MOTEHIIMAIbHBIMU ?
. I[aTI: onpe;[eneHHe I10JIA CHUJI COHpOTI/IBJIeHI/I}I. Hoquy OHO HE SABJISICTCS ITOTCHIIUAJIb-

HEIM?

. SIBnsAroTcs NMOTCHIUAJIbHBIMU CUJIBI HATSXKCHUSA HUTH U PCAKIIUU OHOpBI?

Uto Takoe MeXaHM4YEeCKasi SHEPTHsl, U IO KAKOMY 3aKOHY OHA U3MEHSETCS?
JlaTh onpeneneHre KOHCEPBATUBHONW CUCTEMBI M JOKa3aTh, YTO €€ MEXaHUYECKas dHEp-
TUs COXpaHAETCS.

Paznen Kunemamuka epauiamesibHo2o0 osudIceHUA

l.
2.
3.

AN

OO6namaer oy TUIONIAh BEKTOPHBIMHU CBOMCTBAMHU?

JaTp onpeneneHue miocKoro yria B paguaHax.

[Touemy KOHEUHBII yroJ MOBOPOTa HE 00J1aJaeT BEKTOPHBIMHU CBOMCTBAMH, & OECKOHEY-
HO MaJjblid 00amaer?

Harucats gpopMyity cBsI3u OECKOHEYHO MAJIOTO TIEPEMEIICHHS 1 OECKOHEYHO MaJjIoro yr-
J1a TIOBOPOTA.

CdopmynupoBaTh IPaBUIO MOAYJISI BEKTOPHOTO MPOU3BEIACHUSI U €r0 HalpaBICHUS.
CBs13b yII0BOM M IMHEHHON CKOPOCTEIA.

Hanucatp BeIpaskeHUsI TAHT€HLIMATIBHOTO U HOPMAJIBHOT'O YCKOPEHUH uepe3 Mpon3BO/-
HBIE yIJIa TIOBOPOTA.

Ornucath CBsI3b MEX1Y MOCTYNATEIbHBIM U BpalllaTeNIbHBIM JIB)KEHUSIMU B Clydae MaTe-
pHATBHON TOYKH U a0COJIFOTHO TBEPIOTO TeEa.



Paspen Jlunamuxa epawjamenbHo2o 06uiceHus
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JaTp onpeneneHne MOMEHTa UMITYJIbCA MaTEPUATIbHON TOUKH.

JaTp onpeneneHue MOMEHTa CHUIIBI.

Harnncatp 3aK0H U3MEHEHUSI MOMEHTA UMITYJIbCA MATEPUATIbHON TOUKH

Hamnucarb 3ak0OH U3MEHEHUsI MOMEHTAa UMITYJIbCa CUCTEMbl MaT€PUATbHBIX TOUEK.

Kak cBsi3aHbI MEXTy COO0H MOMEHT UMITYJIbCA CUCTEMBI B JJaOOpPaTOPHOI CUCTEME OT-
CYETA U B CUCTEME OTCUYETA KLEHTP MACC CUCTEMbBD)

CBs13b MEXly OCEBBIM MOMEHTOM MMITYJIbCA U YTJIOBOM CKOPOCTBIO.

Hamnucats 0CHOBHOE ypaBHEHUE JMHAMUKU BPAIATEIHHOTO IBUKECHHUS.
CdopmynupoBats Teopemy llITeiinepa

JlaTh BBIpaskeHHE dJIEMEHTAPHON padOTHI BO BpaIaTeIbHOM JBUKCHUH

. JlaTb BbIpa)KeHUE KHHETUYECKON SHEPTHH a0COIIOTHO TBEPAOIO TeJa, BPalaloIIerocs

OTHOCHUTEJIBHO 3aKPEIUIEHHON OCH.

Paznen Hanpﬂofcé'uuocmb IIEKmMpocCmamuiecKozo noJjia

1.

whw

10.

11

12.
13.

14.

15

JlaTb onpenieneHre TOUEYHOI O 3apsia B ClIy4yae HEPEPBIBHOTO paclpeeieHus 3apaaa
1o 00bEMY, MIOBEPXHOCTH, JTUHUH.

CdopmynupoBaTh TPUHIUIIBI JATBHOACHCTBYS U On3KoaeiicTBus. Kakol u3 HUX oka-
3aJICsl BEpHBIM?

Yrto Takoe 31EKTPOCTaTUUECKOE 110I1E?

Yrto Takoe mpoOHBIH 3apsi/] 0 OTHOIICHHUIO K JAHHOMY 3JICKTPUICCKOMY TOJI0?

UYT0 Takoe MaTeMaTUYECKOE I10JI€ SJIEKTPUUECKON HANIPSHKEHHOCTH U IS YETO OHO HYXK-
HO?

CdopmynupoBats npaBuia rpaduuaeckoro MpeICTaBICHIs] BEKTOPHOTO MaTEeMaTHIECKO-
ro MoJst

Onucarb CBOWCTBA CUJIOBBIX JIMHUN 3JEKTPOCTATUUECKOTO MOJIS.

B xakom ciydae nmpuMeHsSeTCsl IPUHIMI CYNEPHO3ULINU AIEKTPUUECKUX ToJIe? 3anu-
CaTh €r0 BBIPAKEHUE B CIIy4ae AUCKPETHOTO M HETIPEPHIBHOTO paCcpEesICHUs 3aps0B-
HMCTOYHHKOB.

UTto Takoe 37IEKTPUUECKUN JUMONb?

Urto Takoe TenecHbii yroj? Hanmucarh BeIpakeHUE AJIEMEHTAPHOTO TEJIECHOTO yTIa.

. UTo Takoe moTOK BCKTOPHOTO mois? B xakom CJIy4dac 3TO IMMOHATHUC CBA3aHO C JIBUKCHU-

em?

ChopmymnupoBats Teopemy Octporpaackoro-I'aycca B Bakyyme.

3anucarh BhIpaXEHHE HAMPSHKCHHOCTH OISl OJHOPOIHO 3apsHKEHHOW OECKOHEUHOM
IJIOCKOCTH.

Urto o03Ha4aeT «0ECKOHEUHOCThY TUIOCKOCTH?

. 3amucaTh BRIpOXKCHHE HAMPSDKEHHOCTH TTOJISI OJTHOPOHO 3apsHKECHHOM 0€CKOHEUHOM

IIPSIMOM HUTH.

Paznen Ilomenyuan

l.
2.

e

[Touemy mose ANEKTPOCTATUUECKON HAMPSKEHHOCTH SBISIETCS MOTEHIIMATBHBIM?

Kak Ha3siBaeTcs NMOTCHIUAJIbHAas SHCPrust CAMHUYIHOT'O MOJIOKUTCIIBHOTO HpOGHOFO 3a-
psna B 3JEKTPOCTaTHUECKOM ToJie?

Kaxk BbIpa3uth ckaisipHOE MaTEMAaTUYECKOE TOJI€ MOTEHIIMAala Yepe3 BEKTOPHOE MaTeMa-
TUYECKOE T0JIE DJIEKTPOCTATUUECKON HAMIPSKEHHOCTH?

Uro Takoe HaNpsHKeHHE, M KAKOBA €T0 CBS3b C pa0OTOM 3IIEKTPOCTATUICCKIX CHIT?

UTto Takoe rpaJMeHT CKaJISIPHOTO Mo ?

Kaxk BbIpa3uth 1ose 3JeKTpOCTaTHYECKON HANPSHKEHHOCTH Yepe3 CKaIspHOE TOJIe 1Mo~
TeHuuana?
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10.

CdopmynupoBaTh TPUHLHUIT CYTIEPHIO3UIIMH IEKTPOCTATUUECKUX MOJIeH B OTHOLICHUH
NOTEHLMANA.

3anucarh NOTEHLUAN OISl TOYEYHOTO UCTOYHUKA U OJTHOPOIHO 3apsKEHHOM cephl.
3anucarh BhIpaXEHHE MOTCHIIMAILHON SHEPTUU KOHPUTYPALUU JUCKPETHBIX TOUEYHBIX
3apsI0B.

3anucarh NOTEHLUNATIbHYIO SHEPTUIO CUCTEMBI PACIIPEEIEHHBIX 3aps10B.

Pazgen /Iuaﬂelcmpuku u npoeoduuku 6 JJIeKmpocmamu4eCKom noJjie

Bonpocwvr NeNe [-3, 5-12 nanpasnenvt Ha npo8epKy cmeneHu 0C80eHUsL KOMNemeH-
yuu I[IK-4
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10.
11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.

26.

Urto Takoe cpena? SABaseTcs K 3TO MOHIATHE MOAECIbHBIM?

[Iepeuncnuth BUABI 3aps10B 10 OTHOLIECHUIO K TAHHOU Cpene

UTo Takoe OUANEKTPUKU U MPOBOJHUKHU?

Hamnucars BeipaxkeHue S3HEPTUU JUIOJISE B OJJHOPOIHOM 3JIEKTPUUECKOM IIOJIE.

Urto Takoe nonsipusanus Iu3aeKTpuKa?

UTto Takoe IUANEKTPUUECKasi BOCIPUUMYUBOCTD AUAJIEKTpUKA?

Kaxkue cBg3aHHbBIC 3aps/Ibl BIUSIOT HA AJIEKTPUUECKOE TI0JIE€ BHYTPHU AUAJIEKTPUKA: pac-
npeenéHHbie Mo 00bEMY WTH MOBEpXHOCTHBIE? OcnabIIsai0T OHU MOJIe CBOOOTHBIX 3apsi-
JIOB WJIA YCUJIUBAIOT?

JlaTp onpeneneHue EKTPUIECKON HHAYKIIH.

Hanucate cBsi3b MEXKIy 2JIEKTPUUECKON MHIAYKIMEN U HANPsHKEHHOCTHI0. UTO Takoe au-
ANIEKTpUYECKasi MPOHUIIAEMOCTh?

ChopmymnupoBats Teopemy Octporpaackoro-I'aycca B TUAIEKTPUUYECKON Cpeie.
SIBnsieTcs U BEKTOPHOE MOJIE JIEKTPUUECKOM MHTYKIIMH (CMELIEHHUs ) TOTEHIIMAIbHBIM B
obmeM ciayyae?

CdopMynrpoBaTh IpaHHYHbBIE YCIOBHS I BEKTOPHBIX noneii D u E .

JlaTb onpeneneHne MEeKTPOCTATUYECKOTO MPOBOIHUKA.

Kaxk pacnpenenén HeCKOMIIEHCUPOBAHHBIN HECBSI3AHHBIH 3apsl 110 AIEKTPOCTATUYECKO-
My HPOBOJIHUKY.

UTto Takoe anekTpuueckas EMKOCTh YEIUHEHHOTO MPOBOIHUKA? YUeM oHa onpeaensiercs?
3anucarthb JIEKTPOEMKOCTh YETUHEHHOU Cephbl.

Ennnuna nzmepenus snekrpoémkoctu B cucreMe CU HasbiBaetcs dapamoii. [Toacuuraii-
Te 31eKTpoéMKOCcTh CosHIIa B apaiax.

3anucaTh BCE BBIPAXKEHUS YJHEPTUU YEAUHEHHOTO POBOAHUKA.

Bynet nu TodeuHslit 3aps1 B3aMMOAEMCTBOBATh C HEUTPAIbHBIM POBOAHUKOM? OTBET
000CHOBATb.

Uemy paBeH MOTEHLUAI 3a3eMIEHHOTO MPOBOJHUKA?

Urto Takoe KoHAEHCATOP?

JlaTtp onpeneneHue 3JIEKTPOEMKOCTH KOHIEHCATOPa

3anucaTh BCe BBIPAXKECHHS YJHEPTUU KOHJEHCATOPA.

JIroboe 11 coeMHeHnEe KOHICHCATOPOB MOYKHO CBECTH K ITOCIIEI0BATEILHOMY WIIM K Ta-
paensHoMy?

I'ne noxanuzyercs sHEprUst 3apsKEHHBIX TE: HA CAMHUX 3TUX TeJlaX WIH B POCTPAHCTBE
BOKpPYT HUX?

3anucarhb BCe BBIPAKEHHUS 00BEMHON MIIOTHOCTH SHEPTHH JIEKTPHUECKOTO MOJIS.

Pasznen 3aKOHbL HOCMOAHHO20 MOKA

l.
2.
3.
4.

UTto Takoe MIOTHOCTb JAEKTPUUYECKOTO TOKa U cuiia Toka? KakoBa CBsI3b MEXly HUMU?
UTo Takoe CTOPOHHUE CUJITBI?

CdopmynupoBats 3akoH Oma B nuddepenumansHoit hopme.

Uto Takoe CONpOTUBIICHHE y4acTKa?
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9.

10.
11.

12.

13

15.

Yrto Takoe oJHOPOIHBIN yuacToK 1enu? M300pa3uth ero 3JIeKTPUUIECKYIO0 CXEMY.

Yro Takoe DC?

Yrto Takoe HeOAHOPOAHBIN ydacToK nenu? M300pa3uth ero JeKTPUIECKYIO CXEMY.
3amucarh UHTETPATbHBIN 3aK0H OMa [Tt y9acTKa ey U OObSICHUTh SHEPTeTUIECKHMA
CMBICJI Ka)KJI0TO WICHA.

[IpuBecTn npumepsl HCTOYHUKOB oTpunatensHon JC.

3anucarh MHTErpaibHbIN 3aK0OH OMa 19 MPOCTOr0 3aMKHYTOTO KOHTYpA.

JIro6oe 1 coeTMHEHNE PE3UCTOPOB MOKHO CBECTH K MOCIIEI0BATEILHOMY WIIM K Iapa-
JeapHOMY?

CdopmynupoBats IEpBbIi 1 BTOPO 3aKOHBI Kupxroda aiist CI0KHBIX KOHTYPOB.

. Kak nepeiitu ot 3akoHa Oma k 3akony [[xoyins-Jlenma?
14.

Hamnmcars BeIpakeHUs TEIJIOBOM U DJIEKTPUYECKON MOIIHOCTEH, a TAK ’KE MOILIHOCTH UC-
TOYHUKA.
3amucarh Bce BBIPAKEHHUSI 00BEMHOM MIIOTHOCTH MOIIHOCTHU 3JIEKTPUYECKOTO TOKA.

Pasnen Maznemusm
Bonpocwvr NeNe [2-22 nanpaenenvl Ha nposepKy cmenenu 0C80eHUsi KOMNemeHyuu
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10.
11.

12.

13.

14.

15.
16.

17.
18.
19.
20.
21.

22.

23.

Yro Takoe MarHuTHOE mnojue?

Kak Ha3piBaeTcs 1 0003HAYAETCS CUIIOBAsE XapaKTEPUCTHKA MAarHUTHOTO TOJIS?
Hanwucate BeIpa’keHre MarHUTHOW COCTABJISIONICH cuilbl JIopeHna.

Ecnu marHuTHast THAYKIMS HA MECTE MOJIOXKEHHS ABUKYILEr0Csl OTPULIATEIBHOTO 3apsiaa
HallpaBje€Ha Ha PUCYHKE BBEPX, & €ro CKOPOCTh — BIIPaBO, TO KyJa HaIpaBJIeHA CUJIA CO
CTOPOHBI MAarHUTHOTO TOJS?

Cosepraer u paboTy MaruuTHas cuna? Kak u3smeHsiercss KHHeTU4YecKast SHeprus JIBH-
KyIIErocst IpoOHOro 3apsfa MoJ BIUSHUEM MarHUTHOTO Mo ?

Kak 6yzaer nuratbcst 3apspKeHHAS 4acTHIlA, BIETEBIIAs B OJHOPOJHOE MATHUTHOE MMOJjIe?
Urto Takoe cuna Amnepa? 3anUIINTE BBIPAKEHUE HIEMEHTAPHOM CHIIBI AMIIepa.

UTo Tako€ MarHUTHBI MOMEHT?

Kaxk Bo31eiicTByeT OTHOPOAHOE MArHUTHOE OJI€ HA MATHUTHBI MOMEHT. 3allUILINUTE BbI-
pakeHHe, ONUCHIBAIOLIEE 3TO BO3IEHUCTBUE.

3anuIINTe BBIPAXKEHUE YHEPTUA MATHUTHOIO MOMEHTA B MAarHUTHOM TIOJIE.
Cdopmynupyiite 3akoH buo-Capapa-Jlamnaca u mpoBeIuTe aHATIOTHIO C BBIPAKCHUEM
HaIPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO NOJII TOYEUHOT'O 3aps/ia.

Uro Takoe Hanps>KEHHOCTh MarHuTHoro nosia? Kakosa €€ cBsA3b ¢ MArHUTHON MHIYILIH-
eit? Jlyis uero HeoOXOAMMBI JIB€ BEKTOPHBIC XapaKTEPUCTUKA MAarHUTHOTO TOJIS?

UTo Takoe HAMArHUYEHHOCTh MAarHETHKA, U YTO TAKOE €r0 MarHUTHasi BOCIIPUUMYH-
BOCTh?

Kak cBsi3anbl MexxIy c000i MarHuTHasi BOCIPUUMYHUBOCTh M MATHUTHAS IPOHUIIAC-
MOCTB?

Kaxkue cymecTByoT BUbl TMHENHBIX MarHeTUKOB? B uéM pasHuna Mexxay HuMun?

B kakux MarHeTukax CymecTByeT CIOHTaHHAs HAMarHU4€HHOCTh B MAKPOCKOITUYECKUX
00BEMax?

Urto takoe Temnepatypa Kropu, u uemy oHa paBHa B xkeje3e?

Uro Takoe KpuBas HauYJIbHOM HaMarHM4eHHOCTH (peppomarneTuka?

CKOJIBbKO TMeTelNb THCTEepe3nca MOXKET IMPOJEMOHCTPUPOBATh eppOMarHeTHK?

Kaxue xapakTepucTUKH peeabHON NETIIN TUCTEPE3NCA U3BECTHBI?

Yemy paBHa IUIOMIA/Ib MIETJIM TUCTEPE3NCA B OCSIX {M JH } ?

Chopmymnupyiite Teopemy OcTporpaackoro-I'aycca ajiss MaTeMaTHIeCKOro TMoJIs Mar-
HUTHOW MHIYKUIHH
YT0 TaKOE MAarHUTHBIN IIOTOK U NOTOKOCIIEIUICHUE?



24. Hanuiute BBIPaXKEHHUE dJIEMEHTAPHOW paboThl CHIIBI AMITepa TP ABM)KECHUH ydacTKa

25.

MPOBOJIHUKA C TOKOM
Harnumure BeIpakeHHe 3JIeMEHTApHOW paboThl CHIIBI AMIIepa TPH U3MEHEHUH 3aMKHY-
TOTO KOHTYpa

26. ChopMynupyiTe 3aKOH IMOJTHOTO TOKA B BAKyyME U B MarHETUKE

Pasnen DJ1eKMPOMACHUMHAA UHOYKUUA

1.
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Chopmynupyiite 3akon Dapanes

Chopmynupyiite mpasuio Jlenma

ChopmynupyiiTe 3aK0H MEKTPOMArHUTHON MHIYKIIUU

Kakoa npuumnna 9/[C MHIyKIIMK B MPOBOJHHUKAX, ABUKYIIMXCSA B MATHUTHOM T0Jie?
Kaxoa npuunna 9/1C HHAYKIIMY B HETIOABM)KHBIX ITPOBOAHUKAX?

3anuIINTe BBIPAKEHUE TUPKYISILIUU BUXPEBOTO 3JIEKTPUYECKOTO OIS

UTo Takoe UHIYKTUBHOCTh KOHTYpa?

3anumure Beipaxkenue IJC caMoMHIyKIMH

anumute 3akoH OMa JUIsi KOHTYpa ¢ HHAYKTUBHOCTHIO. UTO MpecTaBiseT 3auCaHHOe
PaBEHCTBO C MATEMATHUYECKON TOUKH 3pEHHUS?

. Ha uto TpaTuTcs sHeprus ucrouHuka rnpu ero padore npotus I/1C caMOMHIYKITUHU B TIe-

PEXOIHOM IIPOLIECCE MOCIE 3aMbIKaHUS KOHTYpa?

. 3anuimTe Bce BhIpaKEeHU 00BbEMHOM MIOTHOCTH SHEPTUU MarHuTHOro nosis. CpaBHUTE

UX C BBIPAKCHUAMHU 00BEMHOM TUIOTHOCTH SHEPTUHU DIEKTPUIECKOTO TOJIS.



MMHUCTEPCTBO OBPA30BAHMS U HAYKU POCCUUCKON OENEPALIMA
DenepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHHE BHICIIETO 00pa30BaHuUs
MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET
Hanpasnenve noaroToBku:

08.03.01 CtpoutenbcTBO
OII (mpoduns): «IIpomblIIeHHOE U TPAKIAHCKOE CTPOUTEIHCTBOY

Kadenpa dusnka

(HanMeHoBaHue KaeIphl)

@oH/1 TECTOBLIX 3aJaHUN

10 TUCLIUILINHE busnka
(HaMMEHOBAHUE JUCIUILTUHEI)

Dopma mekyujeco KOHMPO.i, NPOBEPAIOUASL CMENEHb OCE0EHUSL KOMNEMEeHYUll
OIlIK-1,2

Pasnen Paboma u snepzus 6 nocmynamenabHom 08UNHCEHUU

1. 3aganue
Teno maccoit 3 KT ABHIKETCS CO CKOPOCTHIO 4 M/C U ynapsieTcst abCOTIOTHO HEYIPYTO O HEMo-
JBIDKHOE TEJIO TaKOM e Macchl. [Ipu ynape BoO BHyTPEHHIOIO SHEPTHIO TIEPEIILIO ...

M 12 Ix
(1 9 IIx
L1 3 Ix
[ 62 JIx
L1 15 JTx
L1 42 JTx

2. 3ananue
[Tyns maccoii 10r momnana B 6aJUIMCTHUECKUI MagTHUK Maccoi SKr u 3acTpsuia B HeM. OTKII0-
HUBIIHUNACS MasTHUK MOAHSIICS Ha BBICOTY 10cM. CKOpOCTH yJId B 3TOM city4ae Obuia ...

M 701 m/c
O 2,5 m/c

L] 5wm/c

L1 3,74 m/c
1 3,6 m/c

[ 1,21 m/c

1. 3aganue
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Onpenenutb MTHOBEHHYIO MOIITHOCTh, Pa3BUBAEMYIO CHIION F=21 ] (H), xoTopas necTBy-

eT Ha MaTePHATBHYIO TOUKY, IBUKYIILYIOCS CO CKOPOCTHIO L= 1,51 +2 ] + 6,2k (m/c).

M7 42 Br
] 0Bt
[] 36 Br
[] 17 Br
[] 72 Br
[] 8Br

3. 3apanue

OnpenenuTb MTHOBEHHYIO MOIIHOCTb, Pa3BUBAEMYIO CHIION F=2 ] +3k (H), xoTopas neii-

CTBYET Ha MaT€pPHAIbHYIO TOUKY, ABHKYIIYIOCS CO CKOPOCTBIO L= 1,5 i —4 ] (m/c).

4. 3aganne

JIBa rpy3a, Macchl KOTOPBIX OTHOCATCS Kak 1:4, COEMMHEHBI CHKATOW MPYKUHOM M JIEKAT HA TO-
PU30HTAIILHOM NIOBEPXHOCTH cToJa. IIpy pacnpsaMieHun npyKUHbI Ipy3 MEHbIIENH MacChl M0JIy-
yaeT kuHeTnueckyto sHepruto 40 /. [loTeHnmanbHas 3HEprust CKaTOM MPYKUHBI IPUA 3TOM
ObuIa paBHa ...

M 50 JTx
L1 12 Ix
[ 160 Tx
L1 10 Ix
[ 20 JTx
L] 400 Tx

5. 3aganmne
Kapangam amunoit 20 ¢M, TOCTaBIEHHBIN BEPTUKAIBHO, NTaJIaeT Ha CTOJ. JIMHEHHAs: CKOPOCTh
LEHTpa Macc KapaHjallla B KOHIIE NaJeHHs paBHa ...



M 1,21 m/c
1 3,6 m/c

L1 3,74 m/c
L1 701 m/c
O 2,5 m/c

L] 5wm/c

6. 3aganue
KaxoBo oTHOIIEHNE HAYaIbHON KUHETUUECKOM 3HEPTUN MaTEpUaIbHOW TOUKH K KOHEYHOH, €CIIN
€€ UMITYJIbC YBEIMYMIICS B 3 pasa.

M 0,11
[1 0,25
L1 0,21
(1 0,93
L1 2,25
L1 1,08

7. 3ananue

BporieHHOE TOPU30HTANIBHO TENIO Maccoi 1K co ckopocThio 20 M/c epe3 3¢ ymano Ha 3eMITIo.
Kunernueckas sHeprus teia B MOMEHT yAapa O 3eMJII0 OYyJIeT ... (CONpOTUBIICHHE BO3yXa HE
YUHUTHIBATD )

M 632 JTx
L1 62 JIx

L] 182 JTx
(1 400 JTx
L] 123 Ik
L1 372 Tx

8. 3aganue
[Tymst maccoii 10r, neTsmmas Topu30HTAIBHO ¢O CKOpocThio 200 M/c, monasaeT B ACpeBSIHHBIN
OpyCOK Maccoii 5 Kr, IeKalHid Ha CTOJIE U yAeP>KUBAEMBII MPYKUHOH € &KeCTKOCThIO 2 KH/M .

[Ipy>xuHa npu 3TOM COXKMETCS Ha Ax, PaBHBIH ... (TpeHHE HE YUUTHIBATD)

M 2102 m
O 153 ™
(] 80m
] 0,3mMm
] 29,8 m
0 2,04 m

9. Japanue



N3 npy>XKMHHOTO MHUCTOJIETAa BBICTPEIIUIIN ITYJIEH C MacCoil 5 I BEpTUKAJIbHO BBEpX. KECTKOCTh
npy>xuHbl mucrosera 1,25 kH/m. Ilpyxuna O6bl1a cxxara Ha 8 cM. [locne BeICTpena myJis OAHs-
Jach Ha BBICOTY ...

M 80 m
O 2:10%m
O 153 ™
] 0,3mMm
] 29,8 m
O 2,04 m

10. 3apanue
Teno OpoIICHO MO YIIIOM K TOPU30HTY CO CKOPOCThIO 15 M/c. Ecnu He y4uTBIBaTH CONPOTHB-
JICHHWE BO3]IyXa IIPH IOJIETEe, TO CKOPOCTh Tejla Ha BbicoTe 10 M Oyer ...

M 5 wm/c

1 2,5wm/c

1 701 m/c

O 3,74 m/c

1 3,6 m/c

1 1,21 m/c

11. 3aganue
HOJIHa}I MECXaHHNYCCKasid BHGpFI/ISI TBep,Z[OI‘O TCl1a paBHa

[] mpou3BeIeHUIO KHHETHYECKOM U MOTEHIIMAIBHOMN SHEPTHi TBEPIOTO TEla.

[] pa3HOCTH MOTEHIUAIBHON U KHHETHYCCKON SHEPTHil TBEPIOTO TEla.

M cymMMe MOTeHIUANLHON ¥ KUHETHYECKON DHEPIH TBEPIOIO TENA.

[] OTHOIICHUIO OTEHIIMATBHOMN SHEPTHH K KHHETHUECKOW YHEPTUU TBEPAOTO Tea.
[] OTHOLICHWIO KWHETHYECKOM YHEPTUU K MOTECHINAILHON SHEPIUU

[] pabote cuitbl TpeHUs

12. 3aganue
[TomHyI0 MEXaHMUYECKYIO YHEPTHIO MPOU3BOJILHON MEXaHHYECKOW CHCTEMBI ITPU OTCYTCTBHH
JUCCUIIaTUBHBIX CHJI, MOXXHO U3MCHUTS ...

[ paGoroii BHEIIHNX U BHYTPEHHUX CHJI, ICHCTBYIOLIUX HA TEJIA CHCTEMBI.
M pa6oToii TOIBKO BHEIIHUX CHII, JEUCTBYIONIHMX HA TEJlA CUCTEMBIL.

[ paboToii TOJILKO BHYTPEHHHUX CHJI MEXaHUYECKOH CHCTEMBI.

[] u3MEHHTH HENB3A.

[] oxya)kIeHueM Tell CUCTEMBI

[l HarpeBaHHEM Tell CUCTEMBI

13. 3apanue
Teno maccol 2Kr IBMXKETCS MO ACHCTBUEM CHJIBI TPSIMOJIMHEMHO COTJIACHO YPABHEHHIO

2
X=4—2t+1t" . MruoBenHast MOIHOCTD, Pa3sBUBaeMas CUIIOIL 4epe3 2 IPH STOM OYZeT ...

M 8 Bt



-4,9 Bt
-8 Bt
36 Bt
2 Bt

17 Bt

Ooogg

14. 3aganue

PaBHO/IeHCTBYIOMAs TeNla PU €ro JABMKEHNH 10 3aKkoHy X = [ + 0,51 2, pa3BHUBAcCT 3a HHTEP-
Baj BpeMeHu 0-2 ceKyH[bl cpeiHIo0 MoutHocTh 4 BT. Macca Tena B 3ToM ciyyae paBHa ...

7 4 xr

L] 2 kr

[ 6 xr

L] 8kr

1 0,8 xr

1 0,6 xr

15. 3apanue
MOIIHOCTh CHJIOBOW YCTAaHOBKU BO BPEMEHHU M3MEHseTCs 1o 3akony: N(7)=kt (BT) (k=50B1/c).
Onpenenuts paboTy, TPOU3BEACHHYIO ITOM YCTAaHOBKOM 3a BpeMsl =4c.

(1 123 JIx
1 50 dx
(1 160 Tx
L1 20 JIx
M 400 JTx
O 10* Tx

16. 3aganue

JIBurarens coBepiaet paboTy, KOTOpasi onuchiBaeTcs GyHKIUEH A=4cos2t (dx), rne £ —
BpeMsi B ceKyHIax. OnpenenuTs MTHOBEHHYIO MOIITHOCTh, Pa3BUBAEMYIO JABUTATEIEM B MOMEHT
BpemenH =1,046 c.

M - 6,93 Br
-4,9 Bt
-8 Br
42 Bt

8 Bt

17 Bt

oooog

17. 3ananue
Kamens OporiieH mo1 HEKOTOPBIM yTIIOM K TOPU30HTY C HadalibHOM ckopocThio 20 M/c. Eciiu He
YUUTBIBATH COIMMPOTHUBIICHUC BO3yXa, TO CKOPOCTh KaMH YMCHBIINJIACHh BABOC HAa BBICOTC ...

12102 m
M 153 M
] 80 m



O]

0,3Mm

L] 29,8 m
L] 2,04 m

18. 3apanmue
MasitHuk Maccoit 0,1 Kr, 3aKpenieHHbI Ha HEBECOMOM CTep>KHE JUIMHOM 30 M OTKJIIOHMIIM OT
T0JI0KeH s paBHOBecHs Ha yroa 60°. PaGoTa, KOTOPYIO COBEpINMIA CUIIa TSKECTH PABHA ...

M -0,15 Tl

oooog

-6,5 JIx
1,62-107 Tx
0 JIx
-2,45-102 Ix
0,147 JIx

19. 3aganue
I'py3 maccoii 2 kr magaer ¢ BoICOTHI 10 M ¥ IpOHHUKAET B MATKUN TPYHT Ha TiyOuny 10 cm.
CpenHss cuiia CONPOTUBIIEHUS TPYHTA JIBUKEHHUIO TPy3a PaBHA ...

 1,98:10° H

L]
L]
L]
L]
O]

2,76 xH
3,96 kH
0,99 kH
5,05 kH
20,2 xH

20. 3apanue
PabGoTa BHyTpEHHHX CHJI MEXaHUYECKOW CHCTEMbI PaBHA!

[ BekTopHO#i cymme pabOT BCeX BHYTPEHHUX CHII, IEHCTBYIONIMX Ha TEla CUCTEMBI,

1 Apudmernyeckoii cymme MoayJieii paboT BCeX BHYTPEHHHX CHIL.
M 0

Ll IpousBeneHuto pabOT BceX BHYTPEHHUX CHIL.

[l paboTe BHEIIHMX CHII

O

CyMMC MOH_[HOCTGI\/'I, Pa3sBUBACMbIX BHCIIHUMU CUJIaAMU

21. 3aganue
Cuna, neficTByIomas Ha MaTepHAIbHYIO TOUKY, TOCTOSIHHA BO BPEMEHH U MOXKET OBITh Mpe/-

crapnena kak I =2 ] +3k (H), nepemMernienrie TOUKH OMUCHIBAETCS BEKTOPOM

Ar = 1,51 —4 ] (M). Onpenenuts pabOTy CHIIBI HA TOM MEPEMEILICHUU.

M -8 Ix

O
0l

15 dx
0 Ix



O 12 Jix
L1 42 JTx
O 20 Jix

22. 3aganue
Cuna, neficTByIoIIas Ha MaTepPHAIbHYIO TOUKY, TOCTOSIHHA BO BPEMEHH U MOXKET OBITh Mpe/-

crapnena kak I =61 +2 ] -3k (H), nepemernieHrie TOUKH OMUCHIBAETCS BEKTOPOM

Ar = 1,51 +4 ] (M). Onpenenuth paboTy CUIIBI HA 3TOM MEPEMEIICHUU.

L1 39 JIx
0 -13,8 Ik
M 17 Tk
L1 0 dx
0 12 JIx
L1 6 Ix

23. 3aganue
Cuna, IeHCTBYOIIAs Ha MaTepUATBHYIO TOUKY, MEHICTCS ¢ U3MEHEHUEM KOOPIMHAT TOYKH IT0

—_

3aKOHY F ()C ,y)z —yi - )Cj (H), nepemernienrie Toukl U3 Hayana KOOPAUHAT OMUCHIBAETCS

BEKTOPOM Ar=2i -3 ] (M). Onpenenuth paboTy CUIIBI HA TOM MEPEMEIICHUH.

LI -8 Jx
O 15 JIx
L] -5 Ix
M 6 ITx
L1 3 Ix
L] 9 Ix

24. 3ananue

Onpenenuts pabOTy CUJIBI TSHKECTH, ICUCTBYIOMICH Ha caMoJieT Maccoil 1,5 TOHHBI, PU €ro
MoJbEME, €CJIM UHBEPCUOHHBIN ciiell pazMepoM 60 M OpUEHTUPOBAH MO OTHOUIEHUIO K MOBEPX-
HOCTH 3emuu moJt yriaom 30°.

M -4,510° ITx
-6,3-10"° JTx
10° JIx
3-10° dx
39-10° Ix
33,6-10% Ix

Oo0O0ogd



25. 3apnanne

Teno, maccoit m=1 Kr, HETIOABM)KHO JISKABIIIEE HA 3eMJIe, ObLIO TIOHSTO HA BBICOTY /=5 M C
MIOMOIIBIO PE3MHOBOTO XKTYTa, )KECTKOCTh KoToporo paBHa k=800H/m. Ha 310i1 BbIcOTE TE0
MMEJI0 CKOPOCTh U=8 M/C, a KT'yT, B HadaJIe oabEMa CBOOOIHBIN, ObuT pacTsHyT Ha 0,5 M. Ha
CKOJIBKO M3MEHHIJIACh MEXaHWYeCKasi YJHeprusl Tena?

400 Tx
- 300 Ix
123 JTx
- 8 Ix
372 Ix
M 182 Tk

(I I I I B

26. 3apanue

Pabora Bcex cuit, AEWCTBYIOIMX Ha Tea CUCTEMBI, IPU IIepexo/ie U3 MepBOro MEXaHUIECKOTO
COCTOSIHHS BO BTOpO€ Okazajnachk paBHo# 123 Jx. [Ipu 3ToM paboTa MOTEHIMAIBHBIX CHII ObLiIa
pasHa 300 /I, a paboTa quccunaTUBHBIX CHJI OKa3aiach paBHo# -13,8 JIx. Ha ckonbko u3me-
HUJIACh KUHETUYECKasl YHEPTHs CUCTEMBI?

123 JIx
632 JIx
182 JIx
372 Ix
- 13,8 JIx
- 300 dx

O O0O000dRr

27. 3ananne

MexaHnnyeckasi cUCTeMa HaXxOJJUTCs BO BJIACTH CTAllMOHAPHBIX CHIIOBBIX MoJjeil. Pabora Beex
CHWJI, ACMCTBYIOIMX Ha TEJIa CUCTEMBI, IPU IIEPEX0JIE U3 IEPBOIO MEXAHUYECKOTO COCTOSIHUSI BO
BTOpOE oKkazanach paBHou 81 Jx. [Ipu aTom paboTa moreHmmanbpHbIX cui Obuta paBHa 300 [k, a
paboTa HEMOTEHIMATBHBIX CHJI OKa3ajach paBHOH 42 [Ix. Ha ckonbko M3MeHMUIach MEXaHUve-
CKasi SHEpPrus CUCTEMBI?

O -300 [
O 632 Iix
M 42 Jix
O 182 Jx
O 372 Jix
L1 81 JIx

28. 3aganue



Ha mytu S=12wm cuita, neiicTBytomas Ha Teno, paBHOMEpHO Bo3pacrtaet ¢ 16 H go 46 H. Pa6ota
CHUJIBI ITPHU 3TOM PaBHA ...

372 Ix
632 JIx
182 JTx
123 JIx
62 JIx
50 Ix

I I B 0 I N

29. 3apnanue
I'Bo3ne Maccoii 75T 3a0uBatoT B cTeHy MOJI0TKOM ¢ Maccoit 1kr. KI1Jl ynapa MonoTka B 3ToM
ClIy4ae paBeH ...

0 0,21
M 0,93
01 0,25
0l o,11
0] 1,08
L 2,25

30. 3ananue

Onpenenuth paboTy TPaBUTAITMOHHON CHJIBI, TEHCTBYIOMIEH CO CTOPOHBI 3eMJIM Ha CITyTHUK, KO-
TOpBIi IBMKETCS IO KPYTroBoil opOuUTe, 32 0MH 060poT 10 opduTe paauyca 8-10° km k. I'pa-
BUTALMOHHAS TTocTosHHAs G=6,67-10"!! m*/(xr-c?), Macca 3emmu 6-10%* kr, paguyc 3emnu
6,4-10° kM. Macca criytHnka 10° kr.

M 0 JIx
-4,5-10° [
-6,3-10"° Tk
10° Tk
39.10° [T
33,6-10° JIx

Oo0O0dgdand

31. 3ananue

Onpenenuts paboTy TPaBUTAIIMOHHOM CHJIBI, IEHCTBOBABIIICH CO CTOPOHBI 3€MJIM Ha CITYyTHHK,
KOTOPBI MPH CTAPTE C TOBEPXHOCTU 3eMIIH YIAIUIICS OT He€ OECKOHEUHO Naneko. [ paBuTariu-
oHHas noctosHHas G=6,67-10""! m*/(kr-c?), Macca 3emmu 6-10* kr, paauyc 3emmu 6,4-10° xm.
Macca crytHnka 103 kr.

O -4,5-10° Ik
O 75,2-10° Ix
O 3-10° JIx



O -2,45-102 Tk
M -6,3-10" JTx
O -300 JIx

32. 3ananue

[Ipu nmoabeme rpysa maccoit 100Kr 1o HaKJIOHHOM IIOCKOCTH JUIMHOM 2M ¢ yritom 0=30° u mpu
koddpunuente Tperus p=0,1 ¢ yckopernem a=1m/c? pabora, coBepiaeMas BHEIIHEH CHIIOH,
paBHa ...

M7 1,35-10° Ik
O 4,72-10° Ix
O 14,8-10° Ix
O 75,2-10° Ix
O 33,6-10° Ix
O 39-10° JIx

33. 3axanue

JIBe mpyKHHbBI OAMHAKOBON JITMHBI, UMEIOIINeE XecTKoCTh £;=9.8 H/cm u k>=19.6H/cmM, cooTBeT-
CTBEHHO, 3aKPEIUIEHBI TapajuIeIbHO ApyT ApyTry. [IpyKuHbI pacTsiHyau Ha 1cM BHEITHEN CUJIOH,
paboTa 3TOi cuiIbl B TaHHOM Clly4yae paBHa ...

L1 15 JTx

M 0,147 JIx

1 -0,15 JIx

O -2,42-102 JIx
L1 3 Ix

L1 17 Tx

34. 3ananue
IIpH CTPOMTEILCTBE KOJOHHBI BHICOTOM 20 M U C ILIOMA/BIO MONEPEYHOro cedenus 1,5 M u3
MaTepuana IIoTHOCThIo 2,6-103 kr/m® 6bina coBepirena pabora. ..

O 64-10° JIx
O 4,72-10° Tx
0 14,8-10° Tk
M 39-10° JTx
O 75,2-10° Ix
0 33,6-10° Ik

35. 3axanue
Teno maccoii 200 T cBOOOIHO NafaeT BEPTUKAILHO BHU3 ¢ yckopeHneM 920 cm/c?. Pabora cpen-
HEl CHJIbI COMPOTHUBIICHUS BO3yXa 3a 5 CEKyH]I 10JIeTa paBHa ...

O -2,45-102 Tx
O -0,15 Tx



L1 -5 JIx

L1 -8 JIx

L] -6,5 Ix
M -13.8 Ix

36. 3axanue
Teno maccoii 100 r 6poiieHo BepTHKaJIbHO BHU3 € BHICOTHI 20 M ¢ HavanbHOI ckopocThio 10
M/c. OHO ymano Ha 3eMiTto co ckopocThio 20 M/c. PaboTa CrIIbI COMPOTUBIICHUS BO3IyXa paBHA

M -5 Tx

O -13,8 [Ix
-2,45-10 JIx
-0,15 JIx

-8 JIx

-6,5 JIx

ooog

37.3ananue
PaBHozelicTByIOIIas Tela MPHU €ro ABUKEHUU IO 3aKOHY x(t):t-{-O,Sﬂ, coBepimaet pabory 32

JIx 3a 2 cekyHabl. Macca Tena B 3TOM Clly4ae paBHa ...

] 4 kr
] 2 kr
] 6 kr
M 8 kr
] 0,8 xr
1 0,6 xr

Paznen Maznemusm

1. 3apanue

IIpoBosounas pamka miomabio 0,01 M? HAXOAUTCSA B OAHOPOJHOM MATHUTHOM TIOJIE C HHIyK-
uueit 0,5 Tn. InockocTh paMKu NMEPIEHANKYISIPHA TUHUSIM UHAYKIMU. Ha CKOJbKO M3MEHUTCs
MarHUTHBIN MOTOK, TPOHU3BIBAIOLINNA PAMKY, €CJIM MOBEPHYTh paMKy Ha 30 rpagycos?

B

M ymenpmutes ua 0,67 MB6
[] ymenbmurcs Ha 4 MBO

[ yBenmuuwrcs Ha 1,7 MBO
[] He u3MeHHUTCS

[ ymenbmutcs Ha 4 MKBO
[] yBenmuurcs Ha 1,7 MkBO



2. 3ananue

[IpoBonounas pamka miomaasio 0,01 M’ HaXOJUTCS B OJHOPOJTHOM MAarHUTHOM TOJI€ C UHIYK-
mueint 0,5 Tou. [InockocTe paMKy NEpHNEHAUKYIIpHA TUHUAM UHIyKIuu. Kak usmeHuTcs mar-
HUTHBIN TIOTOK, TPOHU3BIBAIOIINNA paMKYy, eciti ociaadouts noje a0 0,1 Tn?

B

&7 ymensmutes Ha 4 MB6

[ ymenbmutcs Ha 0,67 MB6
[] yBenmuurcs Ha 1,7 MBO
[ He m3meHHTCS

[] ymenbmutcs Ha 4 MKBO
[ yBenmuuurcs Ha 1,7 MkBO

3. 3apanue

IIpoBosounas pamka miomapio 0,01 M? HAXOAUTCSA B OAHOPOJHOM MACHUTHOM TIOJIE C HHIyK-
uueit 0,5 Tn. [nockocTs paMKu napasuiesibHa JUHASIM UHIYKIUU. Kak M3MEHUTCS MarHUTHBIN
NOTOK, IPOHU3BIBAIOLINI paMKy, €CJIM YBEIMUNTh MHAYKIHIO 11osst 1o 0,6 Tn?

~ B

&7 wne usmenurcs

[ yBenmuuwrcs Ha 1,7 MBO
[] ymenbmurcs Ha 4 MBO

[ ymenbmutcs Ha 0,67 MB6
[] ymenbmutcs Ha 4 MKBO
[ yBenmuuurcs Ha 1,7 MkBO

4. 3aganne
OnpenenuTb MarHUTHBIA MOMEHT KOJIBLIEBOT'O ITPOBOJIHUKA PAANYCOM 5 CM, IO KOTOPOMY IIpO-
TEKaeT AIeKTpuueckuil Tok cunoi 0,02 A.

V 0,157-10° A-m?
00,5810 A-m?
O 78,6:10° A-m?
0 120-10% A-m?
O 9,2:10%* A-m?
O 12 A-M?

5. 3apanue



Onpenenute MarHUTHBIN TTOTOK Yepe3 TIJI0IIA b TTOTIEPEYHOTO CEYSHUS COJICHOna O6e3 cepiey-
HUKa AnuHo# 1,6 M, o BUTKam kotoporo teder Tok 6,3 A. Conenoup umeet 4000 BUTKOB U pa-
nuyc 4,8 cMm. MarauTtHasi noctositHHas 47 10 Ta/Mm.

]

S\AVAAAN
57 0,5-10° B6
0 80,5-10° B6
O 0B6
O 25-10° B6
O 10° B6
O 10* B6

B

I

6. 3aganmue

Conenon unHOM 1 M 1 ceuenueM 16 cm? coaepxkut 2000 BUTKOB. BBIUHCINTE TOTOKOCHLIETLIIE-
HHE IIpU cUIIe TOKa B oomMoTke 10 A.

MarnuTHas nocrosHHast 47- 107 TH/M.

I
SUAMAMA
7 80,5-107 B6
] 10* B6
1 71-10°B6
0 87-10° B6

] 10° B6
0 0,5-10° B6

7. 3apanue

PeakTUBHBIN caMOJIET, UMEIOIIUI pa3Max KpbuibeB 50 M, JJIETUT TOPU30HTAIBHO CO CKOPOCTHIO
792 xm/4. OnpeaenuTe pasHOCTb MOTEHIINAIOB, BO3HUKAIOIIYIO MEKIY KOHIIAMH KPBUIBEB, €CIH
BEepTUKAIbHAS COCTABIAIONIAsA MHAYKIIMKM MATHUTHOTO MoJis 3eman pasHa 5*10-°To.

&7 0,55 B
0,2B
0,3B
0,03 B
-0,51B
0,15B

O

O]
O
O]
O

8. 3aganmne
B onHopogHoM MarHuTHOM noJie ¢ uaaykuuent 0,4 T B 10CKOCTH, NEPIEHANKYISIPHON JTUHU-
SIM MHAYKIIUU T0JIs, BpamiaeTcs ctep:keHb JuHou 10 cm. Och BpallleHust IpOXOIUT Yepe3 OJUH



U3 KOHIIOB CTepKHs. ONpenenuTs pa3HOCTh MOTEHINAIOB Ha KOHIIAX CTEP)KHS MPH 4acTOTe
Bpamienus 16 ¢,

i

A7 0,2B
0,55B
03B
0,03 B
-0,51B
0,15B

ooggg

9. 3aganue
Ha xBanpartnyto pamky co cropoHoii 10 cM Hamorano 1000 BuTkoB TOHKOrO npoBoaa. I1o pamke
TeueT TOK. MarHuTHEIH MoMeHT paMkn 10 A M2, UeMy paBHa cuiia TOKa B PaMKe

M 1A
L1 2A
(140 A
L1 20A
1 10 A
LISA

10. 3aganue

[IpoBonouHBI BUTOK paguycoM 10 cm momenieH Mexay rnojatocamMu Marauta. Ha Hero neictpy-
€T MaKCUMaJIbHbII MEXaHN4YEeCKUI1 MOMEHT paBHbIi 6,5 MkH M. Cuna Toka B BuTke 2 A. Uemy
paBHA MAarHWTHAsI MHAYKIMS MEXIy IoJIrocaMu MarauTa? J[elicTBueM MarHUTHOTO MOJIs 3EMIIH
peHeOpeyb.

M 104-10°° Tn
O 3,14-10° Tx
O 31,4-10° Tx
O 6-10° Tx
0 1,53-10° Tx
0 0Tn

11. 3apanue
B neaTpe kpyroBoro BUTKa HaMpsHKEHHOCTh MAarHUTHOTO 1MoJ1st paBHa 200 A/M. MarHUTHBINA MO-
MeHT BUTKa paBeH | A M2, UeMy paBHa Culla TOKA B BUTKe?

37 A
O 32A
00 255 A
020 A
O 14A



L1 5,16 A

12. 3aganue
BrluncanTe MarHUTHYI0 3HEPTHIO cosleHouaa, coaepskaniero 1000 BUTkoB. MarHUTHBIN OTOK
yepe3 nonepeunoe ceuenne paseH 0,1 MB6. Cuma Toka B ero oOMoTke paBHa 1 A.

M 50-10° T
O 2,5-107 ik
O 3-10% Ix
O 6,75-10° Jix
O 6,910 Ik
O 1,25-10° Tx

13. 3apanue
B neHTpe KpyroBoro BUTKa Haps>KEHHOCTh MarHUTHOTO ToJist paBHa 200 A/M. MarauTHbIN MO-
MeHT paBeH 1 A M2, UeMy paBeH pajiyc BUTKA?

A 18,54:10% m
O 6,2:10° m
0 92,7-10° m
O 14,4-10° m
O 3,3:10° m
L1 0,01 m

14. 3aganue

B marauTHOe none ¢ naaykimei 20 MkTn ycTanoBHIN 110/ yrioM 60° kK CHIIOBBIM JTHHHUSAM BH-
TOK paguycoM 10 cm u myctunu no Hemy Tok 10 A. HaliTu MexaHn4ecKuii MOMEHT, IEHCTBYIO-
IIIMH Ha BUTOK.

7

A 3,14-10° H-m
0 39,5-10° H-m
0 14-10° Hm
[0 34,8-10* H-m
[1 0,1 Hwm

O 6,28-10° H-m

¥y

¥

L

"

1

15. 3aganue



JIBa NIIMHHBIX MapaslieNbHBIX IPOBOJA HAXOAATCSA HA PACCTOSHUU I = 5¢M oJiuH oT apyroro. [lo
MIPOBOJIaM TEKYT B OJHOM HalpaBiieHUU oAuHakoBbie TOKH [ = 30 A xaxapiii. Haiitu maruut-
HYI0 UHJIYKIUIO MOJI B TOUKE, HAXOIIENHCs Ha paCCTOSHUU I'1 =4 CM OT OJTHOTO MPOBOJIA U I =
3 cM ot apyroro. (po=4m-10"TH/M)

M 2,5-10% Tn
O 4,14-10* Tn
O 1,510 Tx
O 0,5-10* Tx
O 3,72-10* Tx
O 35,1-10° Tx

16. 3apanue

beckoHewHO MIMHHBIA TOHKUHA MPOBOJIHHUK C TOKOM [ = 66 A nMeeT u3rud B BUAE KPYTJIOH IJIOC-
KoM netau paguycoMm R = 10 cMm. Onpeenutb MAarHUTHYO MHIYKIHIO TIOJIS B LIGHTPE METIH.
MaruuTHas nocrosaHas po=4m-107 Ta/m.

M 4,14-10* Tn
O 2,5-10* Tx
O 1,5-10* Tx
O 0,5-10* Tx
O 3,72-10* Tx
O 35,1-10° Tx

17. 3aganue

JIBa KpyroBbIX BUTKA PACIIONIOKEHBI B IByX B3aUMHO NEPIECHAUKYIISPHBIX IJIOCKOCTSIX TaK, UTO
IIEHTPBI STUX BUTKOB COBIAa0T. Painychl BUTKOB paBHBI 2 CM U 4 CM U TOKH, TEKYIIIHE TI0
BUTKaM, paBHbI 10 A. HailTu MHIYKIIMIO MAarHUTHOTO TOJIS B [IEHTPE 3TUX BUTKOB.

M 35,1-10° Tx
(1 0Tn

O 31,4-10° Tx
O 1,5-10* Tx
O 6-10° Tn
O 3,72-10* Tx

18. 3apanmue

JIBa JUIMHHBIX TTApaJIETBHBIX TPOBO/IA HAXOIATCS Ha PACCTOSIHUU I = 6 ¢cM oauH OT Aapyroro. [1o
MIPOBOJIaM TEKYT B MPOTUBOMOJIOKHBIX HANIPABICHUSIX OJUHAKOBbIEC TOKU [ = 10 A Kaxxablil.
HaiiTu MarHuTHYI0 MHIYKIIUIO MOJIS B TOUKE, HAXOASIICICS Ha paCCTOSIHUU T'1 = 2 CM OT OJIHOTO
TIPOBOJA U T2 =4 CM OT Apyroro. MarnuTHas HocTosHHAs Po=4n* 107 Tr/M.

M 1,510% Tn
O 2,5-10* Tx
O 4,14-10* Tx
O 0,5-10* Tx
O 3,72-10* Tx
O 35,1-10° Tx



19. 3aganue
B aTome Boopo/a 31€KTPOH ABMKETCSI BOKPYT Apa M0 KpyroBoii opoure pagumycom 106 mm,
co3naBas Tok [ = 0,26MA. Yemy paBeH MarHUTHbIA MOMEHT KpPYTOBOI'O TOKa?

M 9,2-10%* A-m?

O 120-10° A-m?

O 0,2 A-m?

O 78,6107 A-m?

O 0,58-107 A-M?
O 0,157-103 A-m?

20. 3apaHue

B aTome Boopo/ia 31€KTPOH ABMKETCSI BOKPYT Apa MO KPyroBoii opoure paaumycom 53 M, co-
3naBas Tok [ = 0,5 MA. ATom nomenieH B MarauTHoe nosie ¢ uaaykuuei 0,1 Tn. JInaum uaayk-
[IUU TIapalIeIbHBI TUIOCKOCTH OPOUTHI AIEKTPOHA. BRIYHCIUTE MEXaHUYECKUIT MOMEHT.

M 4,4-10% H-m
O 3,14-10° H-m
0 39,5-10° H-m
O 14-10° Hm

[0 34,8-10* H-m
O 2,2:10% H-m

21. 3apnanue

Ha ropu3oHTalIbHBIX peiabcax, HAXOMSAIIUXCS APYT OT Apyra Ha paccrosuuu L=0,25 M, nexxur
CTEpKEHb MEPIEHANKYJIAPHO penbcaM. OnpenennTs cuily Toka [, KOTopblil HaJl0 MPOIYCTUTH 110
CTEPIKHIO, YTOOBI CTEPKEHb Hayall IBUTaThCs B BEPTUKAJILHOM MAarHUTHOM TOJI€ ¢ MHAYKIHEH
B=0,2 Tn. Kosdpumnuent tpenus crepxus o penbesl p=0,2. Macca crepxHs m=1 Kr.

M7 40 A
1 2A
1 10 A
1 5SA
L1 20A
(1 100 A

22. 3apanue

BeckoHeuHO ATMHHBIN TOHKHUH TPOBOJI, 0 KOTOPOMY T€YET TOK, MMEET U3THO B BUAE KPYIJIOH
MJIOCKOW nmeTyik paanycoM R = 20 cm. MarnuTHas MHIYKIMS TI0JIS B LIEHTPE METJIM paBHA
3,14-10* Tn. B aToM ciydae cuia ToKa B IpoBojie OyeT (MarHUTHas TOCTOsHHAS po=41*107
I'a/m).

A7 100 A
[120A
L1 40 A
1 10 A
LISA
1 2A

23. 3aganue



B oHOpoJHOM BEpTHKAIbHOM MarHUTHOM IIOJI€ Ha JIByX TOHKHUX BEPTHKAJIbHBIX IPOBOJIOYKAX
II0JIBEILIEH TOPU30HTANIbHBIN NPSAMOIMHENHBIN TPOBOAHUK Maccord m=20 r u anuHoit L=34,6 cMm.
Yemy paBHa MHAYKLUS MarHUTHOTO NOJIs1 B, ecinu npu npomnyckaHuy 1o MPOBOJHUKY TOKa CHU-
noi [=2 A, IpoB0OJIOYKH OTKIIOHSFOTCS OT BEPTUKAJIM Ha yroa a=60°. Maccamu poBoJIOYeK
npeHeOpeun. tg60°=1,73.

A 0,5 Tn

(10,1 Tn

(1 0,2 Tn

(1 0,3Tn

(] 2,45 Tn
(1 0Tn

24. 3apnanne

Mesxay noirocamu 3JeKTPOMarHiuTa B TOPU30HTAIbHOM MarHUTHOM I10J1€ HAXOUTCS IPSIMOJIU-
HENHBIA IPOBOAHUK, PACIIOJI0KEHHBIM TOPU30HTAILHO U NEPIEHIUKYIISIPHO CUIOBBIM JINHUSAM
MarHuTHoro noss. Kakoii Tok I gomken natu yepe3 NpoBOAHUK, YTOOBI CKOMIIEHCUPOBATh CUJIbI
HATSDKEHHS B MTOJIEPKUBAOLINX ero rHOkux nmposoaax. Muaykuus monst B=0,01 T, macca
eauHUIEl mpoBoAa m/L=0,02 kr/m.

M 20 A
L1 40 A
(1 100 A
1 10 A
1 5SA
L1 2A

25. 3apnanne

[TpoBogHuK mrHOM L = 1M pacnosnio’keH B OTHOPOJHOM MAarHUTHOM T0JI€ MEPIEHAUKYIIIPHO
BEKTOPY MarHuTHOM nHAyKuu. [Ipu npomyckanuu no npoBogHUKy Toka [ =2 A, oH nepeme-
ctuics B moJie Ha pacctostHuu d = 0,1 M, mpu 3ToM cuna Amnepa coBepiiuia padoty A = 0,04
JIx. UeMy paBHa MarHuTHas uHAyKuus B nmomns?

M 0,2 Tn

1 0,1 Tn

(1 0,5Tn

1 0,3 Tn

(1 2,45 Tn
(] 0Tn

26. 3apanue

[IpoBogHMK MIMHON 1M, pacnOI0KEHHBIN B OJHOPOAHOM MarHUTHOM I10J1€, IEPIIEHIUKYIISIPHO
JIMHUSIM MarHUTHOW MHIYKIHH, IEpeMecTUiIcs B moJie Ha pacctostHue 0,1m. [1o mpoBoaHuKy
tedeT ToK. Cuita Amrepa ripu 3ToM coBepirmia padoty 0,04 J[x. Cuna Toka B IpOBOJHUKE B
3TOM CJy4yae paBHa

M 2A

(] 40 A

L1 20A

[] 100 A

1 10A

I SA



27. 3ananue

JIMMHHBINA PSMOHN COJICHOU] U3 TTPOBOJIOKK quaMeTpoM d = 0,5 MM HaMOTaH Tak, YTOOBI BUTKH
IUIOTHO IpWiIeraiu Apyr K apyry. Kakosa HanpskeHHOCTs H MarHuTHOTrO 1osist BHYTPH COJIEHO-
una npu cwie Toka [ =2 A? TonuumHo# U30Is1UH IpeHeOpedb.

M 410° A/m
L1 200 A/m
[1 100 A/m
[1 300 A/m
0 3-10° A/m
O 2:10° A/m

28. 3apnanue

Mexny noiarocaMu MarHuTa Ha JIByX TOHKHUX BEPTHKAJIbHBIX IPOBOJIOYKAX IOJBEIIEH FOPU30H-
TaJIbHBIN MPSIMOJIMHENHBINA MPOBOAHUK Maccod m=10 r u gymmHoit L=0,2m. MUuaykuus ogHOpoI-
HOT'0 MarHUTHOTO I10JI HalpaBJieHa BEpTUKaIbHO U paBHA B=0,25 Tn. Beck npoBoHUK Haxo-
JUTCSl B MATHUTHOM TToJie. Ha kako# yron o OT BEpTHKaIM OTKIOHAETCS IPOBOJHUK, €CIIH 110
HEMY IIPOIyCTUTh TOK cHiIoi [=2 A?

M /4
O /6
L n/3
] 43
O 1,042
o

29. 3apnanue

KBanpaTHas npoBosiouHas paMKa pacnojoKeHa B OJHOU MJIOCKOCTH C JUTMHHBIM IPSMBIM IIPO-
BOJIOM TaK, YTO JIBE €€ CTOPOHBI NMapauieabHbl poBoay. [1o pamke u npoBogy TEKYT OJJMHAKO-
Bole TOKH | = 1 KA. Onpenenuts cuiny F, neiicTByromyto Ha paMKy, ey OJmkaiinast K mpoBOIy
CTOpPOHA paMKH HaXOAUTCS HA PACCTOSHUU PABHOM €€ JuInHe. MarHuTHas MOCTOsIHHAs
to=4n*107 T'u/m.

A7 0,1 H

[0 3,46:102 H
O 4,2:10°H
1 OH

0 0,2:10°H
O 0,12:10° H

30. 3apanue

[IpoBognuk aymHOM 0,4 M, 10 KOTOPOMY TEUET TOK 2 A, pacloiokeH rOpU30HTAIbHO B BEPTU-
KaJIbHOM OJJHOPOJHOM MarHUTHOM noJie ¢ uaaykuueit 0,05Tn. IIlpoBoaHKK nepeMenaroT nocTy-
naTeJbHO B MarHUTHOM moJje Ha paccrosHue 0,1m. PaboTa cuibl AMiiepa npu 3TOM paBHa HY-
0. YTOJI MEXy BEKTOPOM MEPEMEILEHUS] U BEKTOPOM MarHUTHON MHIYKIIMU B 3TOM CIIydae
paBeH

M 0

L n/6

L n/4



O w/3
O 43
1 1,042

31. 3axanue

B ogHOpOIHOM MarHUTHOM MOJIE ¢ MHAYKIMEW MarHUTHOro nojst B=0,2 Tn pacrnonoxeH BUTOK,
IJI0IMAb KOTOporo paBHa S=50cm?. [TeprneHauKyIap K MIOCKOCTH BUTKA COCTABIIAET C HANPAB-
JIEHUEM BEKTOpa MHIYKIMUU MarHUTHOTO 1oJist yroa a=60°. YeMy paBeH Bpallaroifiii MOMEHT
JIEUCTBYIOIIUIM HA BUTOK IIPU BOBHUKHOBEHUHU B BUTKE TOKA CHIon 4 A?

A7 34,810 H-m
O 39,4:10° H-m
0 14-10° Hm
(] 120 H'm

[1 0,1 Hwm

O 24-10° H-m

32. 3ananue

[To Tpem mapasnienbHbIM MPSMBIM IPOBOJAM, HAXOALUIUMCS Ha OJJMHAKOBOM paccTosiHuU a=10
CM JIpyT OT Apyra, TEKyT B OJJTHOM HaIlpaBJICHUH OJMHAKOBbIC TOKU cuioil [=100 A. Berauciuth
cuny F, nelicTByroliyto Ha oTpe3ok Hou L=1M kaxxaoro nmpoBoja. MaruurHasi HoCTOSIHHAS
to=4n*107 I'n/m.

A 3,46-10% H
1 0,1H

O 4,2:10°H
1 OH

O 0,2:10°H
O 0,12:10° H

33. 3ananue

[TpoTOH U ANEKTPOH, YCKOPEHHBIE OIMHAKOBOM Pa3HOCTHIO MOTEHLIMAIOB, BIETAIOT B OAHOPO/I-
HOE MarHUTHOE ToJie. Bo CKONBbKO pa3 paanyc KpUBHU3HBI TpaeKTOpHH MpoToHa Rp Gombire pa-
JMyca KpHBH3HBI TPAEKTOPUHM 3NeKTpoHa Re? Maccsl mpoToHa u »nektposa mp=1,67*10%" xr u
me=9,1*1073! kr.

AT 43

/6

/4

/3

500

1,042
25-107 JIx

oooood

34. 3ananue

DJIEKTPOH JABUKETCS B MATHUTHOM TI0JI€ MO OKPYKHOCTH paanycoM R=1 Mm. MarautHast ua-
nykuus noas B=0,1 Tun. Onpenennuts KUHETHYECKYIO dHEPTUIo Ek anekTpoHa. (3apsy 3JeKTpoHa
e=1,6%10""" Kn, macca »nexrpona m=9,1*1073! kr.)

M 1,510 JTx



[0 5.5-10°'6 JTxc
O 6,9-10° Tk
O -0,9-10'2 Tk
0 25-10° T
L1 0 Ix

35. 3ananue

3apsKEHHAas 4acTHIla, IPOLIEAIIas YCKOPSIOUIYI0 pa3HOCTh NOTeHIMaI0B AQ=2kB, nBuxercs B
OAHOPOJTHOM MAarHUTHOM ToJie ¢ uHayKuuen B=15,1 MTn o okpyxHocTu paguycom R=1 cm.
Onpenenuth OTHOIICHHE 3apsiia YaCTHIIBI K ee Macce (q/ m).

A 1,75-10" Kn/xr
O 1,75-10° Ki/kr
0 3,75-10" Ka/kr
0 4,23-10°' Ki/kr
0 1,63-10'3 Ka/kr
0 4,12-10° Ki/kr

36. 3axanue

[IpoToH, mpomuieanuii yCKopstoiyro pazHocts norenuanoB U = 300 B, Bieten B 0IHOPOAHOE
MarHuTHoe noje ¢ uaaykuuen B = 0,4 Ti u Hauan 1BUraThCs 1O OKPYKHOCTH. BeluncinTs ee

pamuyc. (3apsaz npotona 1,610 K, macca mportona 1,67*1077 kr) MarauTHas MOCTOSHHAS

to=4n*107 T'u/m.

M 6,2-10° M
0 92,7-10° m
O 14,4-10° m
O 3,3:10° m
[0 18,54-102 m
1 0,01 m



MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPABOBAHMSI POCCUMCKOM ®EJEPALIMA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIIEI'O OBPA3OBAHIS

«MOCKOBCKHUI MOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKW MOJIUTEX)
HamnpasneHnue noaroToBKHu:

08.03.01 CrpoutenbcTBO

OII (npodunsp): «IIpoMbIlITIEHHOE U TPAXKIAHCKOE CTPOUTEIHCTBOY

Kadenpa ®dusznka

(HanMeHOBaHHe Kaeapbl)

IIpumepHbIe BONMPOCHI 11 3aIMThHI JIA00OPATOPHBIX padoT

10 TUCLUIUINHE duszuka
(HaMMEHOBaHUE JUCLUTUINHBI)

CDopMa mexKyuieco KOHmpOoJisd, npoeepAaroiasl CneneHb OC60EHUA KO]I/ll’lemeHLﬁ/llj

OIlIK-1,2

Paznen Duzuueckue U3BMEPEHUA U UX noZpeutHocmu

JlaGopaTopHasi padora «OnpeneneHue NJI0THOCTH TeJIa»

1.

ISARRANE N

10.

11

Uro Takoe abCOMIOTHAS OTPEIIHOCTD MPSAMBIX H3MEPEHHIA?

MO>KHO T TOYHO BBIYUCITUTH A0COIOTHYIO IMOTPEITHOCTh MPSMBIX U3MEPECHHIA ?
SBnsercs mu npubopHas MOTPEIIHOCTh CHCTEMATUYECKOM ?

MoxeT 1 TPOSIBUTHCSA ClydailHas MOTrPENIHOCTh B OJJHOM U3MEPEHUH ?

UYUTO NpUHATO CUNTATh PE3YIbTATOM CEPUU TIOBTOPSIOIINXCS U3MEPEHUNA?

OT KaKo#l M3 MOTPENTHOCTEH MPSAMBIX U3MEPEHHI: TPUOOPHOM, CIIydyalHON WM CUTeMa-
TUYECKOW MO’KHO «OUHUCTUTBY PE3YJIbTAT U3MEPEHUN?

Kako#i npubop HYKHO HCIOJIB30BATh, U3MEPAS OJHY U TY )K€ BEJIMYUHY, YTOOBI IPOSBU-
Jach cilydaifHasi MOTPeIIHOCTh: TOHKUH Ui rpyObIit?

UTo Takoe KOCBEHHOE U3MepeHue?

JlaH map Maccoil m, U3MEPEHHON C MOTPEIIHOCThIO Am, U paiuycoM R, U3MEPEHHBIM C
norpermHocTbio AR. Beipasute uepe3 BenmuuuHsl m, Am, R 1 AR abGCOMOTHYIO MOTperl-
HOCTb Ap IUNIOTHOCTU MaTepuaa, U3 KOTOpOro clelaH 1map.

[aiite onpenenenne MIOTHOCTH Tela

. Uto Takoe 0AHOPOAHOE TEN0?
12.
13.
14.
15.
16.

Yro Takoe mosie MaccoBOM IJIOTHOCTU?

YeMy paBHA ILIOTHOCTH AUCTHILIMPOBAHHOM Bobl B equnuax CH, B kr/m® | B r/cm®?
Kaxk n3meHsercs iI0THOCTh MaTepUaia ¢ pOCTOM TEMIIEpaTypbl B CTAHAAPTHOM ciydae?
Kaxk n3mensiercs mioTHOCTh BOJBI C POCTOM TE€MIIEpaTypbl?

MoskeT i OBITH TaK, 4TO 00BEM pacTBOpa WIIH paciiaBa OyaeT MEHbIIE 001Iero HobEMa
UCXOAHBIX KOMIIOHEHTOB?

Pasnenst Kunemamuka u OuHAMUKA ROCMYRAMENbHO20 OGUIHCCHUS
JlaGopaTopHas padora «MamuHa ATByaa»

1.
2.

YT0 TaKkoe KHHEMAaTUUECKUU 3aKOH JIBVKCHUS ?
3anucaTh 3aKOH PaBHOIIEPEMEHHOI'O OCEBOTO JABUKEHUS



Nowe

KaxoBbI IpUYMHBI TOTO, YTO TPy3bl B MalIMHE ATBYJa UMEIOT OJAMHAKOBBIE 10 MOJYJIIO
yckopeHus?

Yro Takoe cocTossHUE TOKOA?

B kakux cucremax oTcuéra BBINOJIHSAETCA BTOpoi 3akoH HproToHa?

CdopmynupoBatb BTOpoii 3akoH HeroTOHA.

KakoBbI IpUYMHBI TOTO, YTO CUJIBI HATSYKEHUS] HUTHU, NEHCTBYIOIINE HA TPY3bl B MAIIMHE
ATByJaa, OTMHAKOBBI?

HenoaswxHelid 010K MojBENIeH K AMHaMOMETpy. Uepes 010K nmepeKuHyTa HUTh, HAa KOH-
11aX KOTOPOH 3aKperyieHbl 1Ba HEPABHBIX Ipy3a mi U ma. Yemy OyayT paBHBI IOKa3aHUs
JMHAMOMETPA, €CIIM IPYy3bl IPEIOCTAaBUTh CaMUM cebe?

Pasnen Paboma u 3nepzus 6 nocmynamenbHoOM O6UICCHUU
JlabopaTtopHasi pabora «Ko3QGuuueHT m01e3H0r0 AeHCTBUA NPYKUHHOM
11074111708

1.

Nk WD

o %

11.

Y10 TaKO€ MEXaHNYECKOE COCTOSSHUE CHCTEMBI?

[TpuBectr npuMepsl PYHKITUH MEXaHUIECKOTO COCTOSTHHUS CUCTEMBI

UTo Takoe KUHETUYECKasl SHEPTHsI CUCTEMBI TEJI, U 110 KAKOMY 3aKOHY OHa M3MeHseTcs?
YT0 Takoe NOTECHIIMAJILHOE CHJIOBOE I101€e?

CdopmynupoBats onpeaencHe MOTSHINATLHON SHEPTUH Tella ¥ 3aKOH €€ U3MCHEHUS.
Kaxkwue cuibl B TOBCETHEBHOM MPAKTUKE SIBJSIOTCS MOTEHIIMATbHBIMA?

I[aTI: OHpe,Z[GJIeHI/IC I10JI1 CHUJI COHpOTI/IBJIeHI/IH. Hoquy OHO HE SBJISICTCS ITOTCHIIUAJIb-
HBIM?

ﬂBHSIIOTCH JIN IIOTCHIOUAJIBHBIMU CHUJIbI HATAXKCHUA HUTU U peaKI_II/II/I OHOpBI?

Yrto Takoe MexaHUYEeCKast SHEPTHs, ¥ 10 KaKOMY 3aKOHY OHA U3MEHseTCs?

. JlaTb onpeneneHre KOHCEPBATUBHOW CUCTEMBI U JJOKa3aTh, YTO €€ MEXaHUYECKas SHEP-

TUsl COXPAHAETCS.
Uro takoe K03 (UIMEHT MOJIE3HOTO NEHCTBUS TEXHUYECKOTO YCTPOUCTBA?

Pasnen /[unamuka epauiamenbHo2o 08UMNCeHUA
JlaGoparopHas padora «MassTHuk MakcBe/ia»

l.
2.

3.
4.

e

JlaTp onpeneneHne MOMEHTa CUIIBI.

Kak cBsi3anbl MexIy cO00if MOMEHT UMITYJIECA CHCTEMBI B TAOOPATOPHON CUCTEME OT-
CYy€Ta U B CUCTEME OTCUYETA LEHTP MACC CUCTEMbD)

Hamucats ocHOBHOE ypaBHEHHE IMHAMUKHU BPaLIaTEIbHOTO IBHXKCHHUS.
CdopmynupoBats Teopemy llITeiinepa

BriBecTH BhIpakeHHEe MOMEHTA HHEPIUU OJHOPOIHOTO JUCKA OTHOCUTEIIBHO OCH, MPO-
XOJSILEH Yepe3 ero UEHTP NEPIEHIUKYIIIPHO €r0 INIOCKOCTH

JlaTh BBIpaskeHUE dJIEMEHTAPHON padOTHI BO BpaIaTeIbHOM JBUKCHUH

JlaTb BhIpa’keHHE KHHETUYECKOW SHEPTUH aOCONIIOTHO TBEPIOTO Teja, Bpalllalomerocs
OTHOCHUTEJIBHO 3aKPEIUIEHHON OCH.

[ToueMy coxpaHsieTcs MexaHu4YecKas SJHeprusa MasiTHHUKa Makcpeia?

Pasnenst Hanpasicénnocms u nomenyuan 31eKmpocmamuyeckozo nois
JlaGopaTopnas padora «HcciienoBaHue XapaKTePUCTHK 3JIEeKTPOCTATHYECKO-
ro moJjs»»

l.
2.

Uro Takoe 3JIEKTPOCTaTHUECKOE ToJe?
Yro Takoe MaTEMaTHIECKOE MOJIE DIEKTPUUCCKON HAMPSHKEHHOCTH U JJIS Y€ro OHO HY K-
HO?



CdopmynupoBats npaBuiia rpaduueckoro mpeicTaBIeHusi BEKTOPHOTO MaTeMaTHYECKO-
r0 MoJst

Onuncarb CBOWCTBA CWIIOBBIX JIMHUAW 3JEKTPOCTATUYECKOTO MOJIS.

[Touyemy nose 3MeKTPOCTATUYECKON HANIPSKEHHOCTH SIBJISIETCS] TOTCHIIMATIbHBIM?

Kak Ha3pIBaeTcs MoTeHLMAIbHAS SHEPTUS EUHUYHOTO MOJI0XKHUTEIBHOT0 MPOOHOTO 3a-
pAlla B 3JI€KTPOCTATUUECKOM MoJe?

Kax BbIpa3uTh CKAISIPHOE MAaTEMATUYECKOE TI0JIE TOTEHIMAa Yepe3 BEKTOPHOE MaTeMa-
TUYECKOE I10JIE AIEKTPOCTATUYECKON HANIPSHKEHHOCTH?

Yto Takoe HaIpsHKEHHE, M KaKOBa €T0 CBS3h C pa0OTOM SJEKTPOCTATHUCCKUX CHIT?

UTto Takoe rpaJIueHT CKAISIPHOTO MO ?

. Kak BbIpa3uTh moJe 31eKTpocTaTHueCKON HANPsHXKEHHOCTH Yepe3 CKaJIsipHOe MOoJIe Mo-

TeHIMama?

Paznen 3aKoHbL NOCMOAHHO20 MOKA
JlabopatopHass padora «/3mMepeHue yaeJbHOro0 CONPOTHBJICHUS] NMPOBOJAHM-

Ka»

i A e

10.
11.
12.

13.
14.

UTo Takoe MIOTHOCTD JAEKTPUUYECKOTO TOKA U cuiia Toka? KakoBa CBsI3b MEXly HUMU?
Uto Takoe CTOPOHHUE CUJITBI?

Cdhopmynuposats 3akon Oma B nuddepenumansHoii hopme.

Uto Takoe CONpOTUBIICHHE y4acTKa?

Urto Takoe oAHOPOHBIN yuacTok nenu? M300pa3uTh ero AIeKTPUIECKYIO CXEMY.

Uto Takoe DC?

Urto Takoe HEOAHOPOAHBIN yuacToK menu? M300pa3uth ero AIeKTPUIECKYIO CXeMY.
3anucaTh UHTETPaTbHBIN 3aKOH OMa IS yJacTKa e U 0OBSICHUTh YHEPTeTHIECKUM
CMBICJT KaXKJIOTO WICHA.

YTo Takoe cucTeMaTnyecKasi HOrpelHOCTb U3MEPEHHUS.

Kaxoii amniepmeTp sBisieTCS H€ANbHBIM?

Kaxkoii BoIbTMETp SIBJISIETCS MCATbHBIM?

[Ipu kakux 3HAYEHUSAX YJEIBHOTO COMPOTUBICHUS CPe/ia MOKET CUMTATHCS POBOHU-
KOM ?

Kaxue Bunbl npoBOJHUKOB BaM U3BECTHBI, U KTO SIBJIIETCS HOCUTENIEM TOKA B HUX?
UYewm ornmyaercs TeMnepaTypHbIi X0 YEIbHOTO CONPOTUBIIEHUSI METAJUIOB OT APYTHUX
IIPOBOJAHUKOB?

Paznen Maznemusm
JlaGoparopnasi pabdora «M3MepeHre TOPU30HTAJILHOM COCTaBJAIOIIENH Mar-
HUTHOI'O MO0JIA 3eMJIH C MOMOIbI0 TAHTCHC-TAJILBAHOMETPa»

l.
2.
3.

e

Yro Takoe MarHuTHOE nojue?

Kak Ha3piBaeTcs 1 0003HAYAETCS CUIIOBAsE XapaKTEPUCTHKA MAarHUTHOTO TOJIS?

Ecnu marHuTHas MHAYKIMS Ha MECTE MOJIOKEHHSI IBUXKYILIErOCsl OTPULIATENILHOTO 3apsiia
HalpaBJ€Ha Ha PUCYHKE BBEPX, & €ro CKOPOCTh — BIIPaBO, TO KyJa HaIpaBJI€HA CUJIA CO
CTOPOHBI MArHUTHOTO T0JIsA?

UYro Takoe cuna Amrepa? 3allUIINTE BEIpAXKEHUE 3JIEMEHTApHON CUIIbl AMIepa.

YT0 Tako€ MarHUTHBII MOMEHT?

Kaxk Bo3zeiicTByeT 0JHOPOJTHOE MarHUTHOE MOJIE HA MAarHUTHBIA MOMEHT. 3alMIIINUTE Bbl-
pakeHue, OMUCHIBAIOIIEee 3TO BO3/IEHCTBYUE.

3anuinTe BIPAXKEHUE YHEPTUU MATHUTHOTO MOMEHTA B MAarHUTHOM TIOJIE.
Chopmynupyiite 3akoH buo-Caapa-Jlamnaca u mpoBeuTe aHAJIOTHIO C BRIPAKEHHUEM
HaMPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO OJII TOUEUHOTO 3aps/ia.



9.

YeMy paBHa MarHuTHas HHAYKIMS B BO3yX€ B LIEHTPE IUIOCKOM KaTyIlIKK paanyca R u3
N BUTKOB, 110 KOTOPBIM TE€YET TOK /.

JlaGopaTopnas padora «McciienoBaHue MeTJM rucTepe3nca B pa3jHIHbIX Ma-
Tepuagsax»

1.

2.

e

PR

9.

Uto Takoe HanpsH>KEHHOCTh MAarHUTHOTO ToJ1s1? KakoBa €€ CBA3b ¢ MArHUTHOM MHIYIU-
eit? J{ns yero HeoOXOMMBI JBE BEKTOPHBIE XapaKTEPUCTUKH MATHUTHOTO TOJISI?

Yrto Takoe HAMarHHYEHHOCTh MAarHETHKA, M YTO TAaKOE €r0 MarHUTHAsl BOCIIPUUMYH-
BOCTB?

Kak cBs3anbI MEXTy COO0# MarHUTHas: BOCIPUMMYHUBOCTh M MAarHUTHAS IPOHUIIAE-
MOCTbB?

Kakue cyiiecTByIOoT BUbI IMHEHHBIX MarHeTUKOB? B uéM pasHuIia Mex 1y HUMH?

B xakux mMarHeTukax CyliecTBYeT CIIOHTAHHAsi HAMATHUYEHHOCTh B MAKPOCKOIIMYECKHUX
00BéMax?

UYro Takoe Temneparypa Kropu, u ueMy oHa paBHa B xkeinese?

UYrto Takoe KpuBas HAaYAJIbHOW HaMarHU4eHHOCTH (peppomarneTnka’?

CKOJIBKO TIeTeIb THUCTEPE3Uca MOXKET MPOJIEMOHCTPUPOBATH (hepPPOMATHETHK?

Kakune xapakTepucTUKY NpeaeabHON METIH THCTEPE3nca U3BECTHBI?

10. Yemy paBHa IUIOIIA/b METIH THCTEPE3UCA B OCIX {M JH } ?

11. Yto Takoe MArkuii MarHeTuk? B kakux ciydasix OHU IPUMEHSIIOTCS?
12. Yto Takoe xEcTKuii MarHeTuk? B Kakux ciyyasix OHU NpUMEHS0TCA?



MUHHUCTEPCTBO HAVKU U BBICLLEIO OBPA30OBAHUS POCCUICKON ®EJEPALIUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIIEI'O OBPA3OBAHIS
«MOCKOBCKHUI MOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKW MOJIUTEX)

HamnpasneHnue noaroToBKHu:

08.03.01 CrpoutenbcTBO
OII (mpodunsp): «IIpombliIeHHOE U TPAKIAHCKOE CTPOUTETHCTBOY

Kadenpa ®dusznka

(HanMeHOBaHHe Kaeapbl)

MarepuaJjbl K 3K3aMEHY

10 TUCLUIUINHE duszuka
(HaMMEHOBaHUE JUCLUTUINHBI)

Dopma npomedncymoyHou ammecmayui, NPosepsaowds CmeneHb 0C80eHUsL KOM-
nemenyut OIIK-1,2

Oopasel onaeTa ajs YK3aMeHAa

MUHUCTEPCTBO HAYKU U BBLICILIETO OBPA30OBAHUS POCCUMCKON OENIEPAIINN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHME BBICIIEI' O OBPASOBAHI S
«MOCKOBCKHI TIOJIUTEXHUYECKWI1 YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, Kadeapa « Dusnkar»
JucunmmHa «pu3uKay
Ob6pa3oBarenbHas porpaMma «[IpoMBITIITICHHOE U TPaXKTAHCKOE CTPOUTEIBECTBOY

Kypc 1, cemectp 1 .
9K3AMEHAIIMOHHBIU BUIET Ne 1

1. [TonoxxeHue U ero OTHOCUTEIBHOCTb.
2. AHanorusi MeX/1y NMOCTYIATeIbHBIM U BpallaTeIbHbIM JBUKEHUSIMU
3. B noake maccoii 240 kr crout yenoBek Maccoii 60 kr. JIoaka miIbIBET cO CKOPOCTHIO 2 M/C.

YenoBek MpbITaeT C JOJAKH CO CKOPOCThIO 4 M/C OTHOCUTENBHO JIOJKU B CTOPOHY MPOTHBOIIO-
JIO’KHYIO JIBHXKEHMIO JIOJKHU. HaliTh CKOpOCTH JIOJKU MOCHE MPbIKKA YEJIOBEKa.

Y1BepkaeHo Ha 3aceqanuu kadenps! «dmuka» 27.12.2016 r., npotoxon Ne.5

3aB. kadenpoit /_Kpacun B.IL /



Bomnpocel 1J151 NOATOTOBKY K 3K3aMeHY 1o pa3jaeny « MexaHuka»

[losnoxxeHne U €ro OTHOCUTEIBLHOCTb.
Tpaektopusi. Conpukacaromascs OKpy>KHOCTb. LIeHTp u paanyc KpuBU3HBI TPACKTOPHUH
CKopocTh JBUKEHMS U €€ OTHOCUTEIBHOCTb.
VYckopenue. KacarenbHOE€ 1 HOpMAJIBHOE YCKOPEHUS.
JlexapToBa cucremMa KOOpIuHaT.
KunemaTnueckre 3aKOHbI JBUKECHUS
[MoctynaTtenbHOe nBMKeHUE abcomoTHO TBEpIoro Tena (ATT).
[Tonsitue cuibl. AGCONIOTHOCTH CHIIBI B KJIIACCHYECKOM MEXaHHKE.
IToHATHS paBHOAEHUCTBYIOLIEH U COCTOSTHUS TIOKOSI.
. Ilepssiii 3akoH HetoToHa. UHEp1ManbHbIe CUCTEMBI OTCUETA.
. Bropoit 3akoH HproTOHa 1 3aKOH BCEMUPHOTO TATOTEHUS.
. UMmynbc 1 3aKOH €ro M3MEHEHHs.
. Tpetuit 3akoH HproTOHA ¥ COXpaHEHHE UMITYJIbCA 3AMKHYTOM CUCTEMBI.
. Y 1apel U pa3phIBHI.
. [loHsiTHE CHITOBOTO MOJISk
. DnemeHTapHas paboTa u paboTa Ha KOHEYHOM TEPEMELICHUU.
. MomHoCTb.
. Kunetnueckas sHeprust 1 3aKoH €€ U3MEHEHUS.
. [loTeHIIManpHbIE CUIIOBBIE MOJIS U TOTEHI[MAIbHAS SHEPT .
. MexaHnuyeckas DQHEprus U 3aKOH €€ U3MEHEHUS.
. KoHCcepBaTHBHBIE CHCTEMBI.
. DIIeMEeHTapHBIN yTroJ IOBOPOTA U YIJI0Bast CKOPOCTh
. CBs13b MEXY YIJIOBOU M JINHEWHOW CKOPOCTSIMHU.
. YIJI0BO€ YyCKOPEHHE.
. KacatenbHO€ 1 HOpMaJIBHOE YCKOPEHUS BO BPAIATEIbHOM JABUKEHUU
. Bpamarensnoe npmxenne ATT.
. MOMEHT nMITyIbCa U MOMEHT CHJIbI
. 3aKOH U3MEHEHNS MOMEHTA UMITYJIbCA.
. MOMEHT uMItysbca U yrioBasi CKOpocTb. MOMEHT MHEPIIUH.
. OCHOBHOE ypaBHEHUE AMHAMUKH BpalaTeapHOro aAprkeHus ATT
. OceBble MOMEHTBI MTHEPLIMY HEKOTOPBIX TE
. Teopema IlITelinepa
. PaboTta u xuHeTHu4eckast SHeprus BO BpalaTeIbHOM JIBUKEHUU
. AHaJIOTHsI MEX/1y TIOCTYIIATEIbHBIM U BpalllaTeIbHbIM ABUKCHUSMH.
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Bomnpocs! AJ1s1 MOATOTOBKH K IK3aMeHYy 10 pa3feny « JIeKTPOMarHeTu3m»

ITepBbie Bonpockl Oniiera

1. Onpenenenue IEKTPOCTATHISCKOTO ToJis1. Onucanne GU3nIecKoro JEKTPOCTATHIECKOTO
I0JIs1 C IOMOILBIO BEKTOPHBIX NoJei. [lone anexTpuyeckoil HanpspkEHHOCTH. OIpeienieHue Bek-
TOpPA IEKTPOCTATUYECKON HANPSHKEHHOCTU ¢ TOMOIIBIO 3akoHa Kyiona.

2. IlpyHuMn cyneprno3uuuy nojie B OTHOLEHUH HanpsbkEHHOCTH. [lone aumoss.

3. Ilonstue TenecHoro yria. [loHATHE MOTOKA 3IEKTPOCTATHYECKON HANPSHKEHHOCTH TOYEYHOTO
MCTOYHHUKA B BaKyyM€ U€pe3 3aMKHYTYIO IOBEPXHOCTb.

4. Teopema Octporpanckoro-I'aycca B Bakyyme.

5. Teopema Octporpanckoro-I'aycca B Bakyyme 1 pacy€T moiisi OJJHOPOAHO 3apsKeHHOH chepbl.
6. Teopema OcTporpaackoro-I'aycca B BaKyyme U pacy€T MmoJieil OTHOPOIHO 3apsKEHHOM MI0C-
KOCTH M BO3JyIIHOTO KOHJEHCATOPA.

7. Teopema OcTporpaackoro-I'aycca B BaKyyme U pacy€T moJisi OTHOPOIHO 3apSKEHHON HUTH.



8. [ToTeH1ManbHOCTh 3JIeKTpocTaTHYeckoro noiis. [lonstue norenimana. BeipaxeHnue ckamsp-
HOT'O TIOJIS MOTEHIMAJIA Yepe3 BEKTOPHOE IM0JIe HAMPsLKEHHOCTH. BbIBO popMyIibl moTeHIIaNa
TOYEYHOI'O0 UCTOYHHMKA B BAKYYME.

9. IloTeHuIManbHOCTH AIEKTpocTaTndecKoro nossl. [lonstue noreHunana. Belpaxkenue ckausp-
HOTO 10JIs TOTEHIMAJa Yepe3 BEKTOPHOE o€ HanpsKEHHOCTH. [oste moTeHmana oqHOpoaHO
3apsHKEHHOMN cdephl B BaKyyMe.

10. I[ToTeHIManbHOCTh dJIeKTpocTaTHYecKOoro noiis. [lonsitue nmorenumana. BelpaxkeHue ckansp-
HOTO T0JIsI TOTEHIIMAJIA Yepe3 BEKTOPHOE 1oJie HanpsbkEHHOCTH. [lone moTeHnmana oAHOPOJHO
3apSYKEHHOM IJIOCKOCTH B BaKyyMe.

11. IToTeHIIMaNBHOCTB 3JEKTPOCTATUUECKOIO N0JIs B BakyyMme. [loHsTre noreHuuana. Beipaxe-
HUE CKAIAPHOTO MOJISI MIOTEHIMAJIa Yepe3 BEKTOPHOE NoJie HanpshkEHHOCTH. [lone notenmana
OJIHOPOJHO 3apsHKEHHOM HUTH B BaKyyMe.

12. TToHsiTHE TpagueHTa CKaIsIpHON (PYHKIIMHA HECKOJIBKHUX MepEMEHHBIX. BrIpakeHre BEKTOPHO-
'O M0JI HAIPSDKEHHOCTH Yepe3 CKAIIPHOE T0JI€ MOTEHIHaA.

13. PabGoTa 31eKTpOoCTaTHIEeCKOTo TOJIs 0 TIEPEeMEIIeHUIO TPoOHOTO 3apsiaa. [lonsTue Hamps-
KEHUSL.

14. IToTennmanbHas YHEPrUs CUCTEMBI TOUEUHBIX U HEMIPEPBIBHO PACIPENEIEHHBIX 3apsI/I0B.

15. IlonsATHE IUAAEKTPUUYECKON cpeabl. MexaHU3M NOJpU3aLUui HETIOJISIPHOTO TUJIEKTPUKA.
Bexrop nonspuzanuu. Jlusnektpudeckas BOCOPUMMYHUBOCTD TUAJIEKTPUIECKON CPEIbI.

16. IlonsaTue nuanexTpuueckoit cpeapl. [loTeHIMaNIbHas SHEPTUS JIEKTPUUECKOTO AUITOIBHOIO
MOMEHTA B JIEKTPUUECKOM MoJie. MeXaHu3M MOoJIsIpru3aliu NOJPHOTO AUAJIEKTpUKa. J(nasek-
TpUUYECKasi BOCIPUUMUYUBOCTD TUAJIEKTPUKA.

17. Ilone cBsI3aHHOTO 3apsifa B MOJISIPU30BAHHOM JUdAJIEeKTpuKke. Teopema OcTporpaiackoro-
lNaycca B nuanexTpuke. BekTopHOE 10JI1€ 2JIEKTPUUECKONH MHAYKIMHU (JIEKTPUUECKOIO CMEILle-
HUS) U €€ CBS3h C MOJIEM DICKTPUUECKON HAMPSKEHHOCTH.

18. CBsi3p MKy IEKTPUUECKON HAMPSHKEHHOCTHIO CBOOOIHBIX 3apsI0B B BAKYyME H B JIH3JICK-
TPHUKE.

19. IlonsTHe npoBoAALLEl cpeabl. DIEKTPOCTATUYECKUI IPOBOAHUK. Pacnipenenenne HeckoM-
MIEHCUPOBAHHOTO 3aps/ia MO JIEKTPOCTATUYECKOMY IMPOBOJIHHUKY. DIEKTPOEMKOCTh YEAUHEHHOTO
IIPOBOJIHUKA.

20. AHanmu3 CUCTEMBI «IPOBOISAIIIMI IIIap — TOUCUHBIN 3apsia» METOAOM 3epKaTbHBIX H300pake-
HUM. 3a3eMJIeHuE.

21. B3zaumHas 31eKTpo&MKOCTh. [1n0ckuit KoHAEHCATOP U €T0 AMEKTPOEMKOCTh. CITOCOOBI CO-
€MHEHUS KOHJIEHCATOPOB.

22. B3zauMHas 3neKkTpoéMKOCcTh. Cheprueckuii KOHACHCATOP U €T0 JIEKTPOEMKOCTbD.

23. B3auMHas 31eKTpoEMKOCTb. [{MInHApuYecKknii KOHAEHCATOP U €ro JIEKTPOEMKOCTb.

24. DHeprust yeAMHEHHOTO 3apsHKEHHOTO TPOBOIHUKA, 3apSIKEHHOTO KOHJIEHCATOpa U 00bEMHOM
IUIOTHOCTHU DHEPTUU JIEKTPOCTATUUECKOTO OIS,

25. OCHOBHBIE TIOHATHS TEOPUU TEKTPUUECKOr0 TOKA: BEKTOP INIOTHOCTH TOKA M CHJIA TOKA.
CBs13b MEXly HUMH.

26. 3axon Oma B qud pepennmnanbaon hopme.

27. 3axon Oma B HHTETpaJbHON opMe It OMHOPOAHOTO yuyacTka. COMpOTHBIIEHUE yUacTKa.
CnocoObI COeTMHEHUST COPOTUBIICHUH.

28. 3akon Oma B HHTETpaJIbHON (opMe IJIsi HEOAHOPOAHOTO ydacTKa. [lonoxkutenbHbie 1 OTpH-
narenbHbie J/]C. DHepreTuuecKuii CMbICI HHTETPajIbHOrO 3akoHa OMa.

29. 3akon Oma 1 IpocTOro KoHTypa. 3akoHsl Kupxroga.

30. 3akon [xxoyns-Jlenua.

Bropsblie Bonpockl 0u1€TOB

1. BexropHoe npousBenenue. [IpaBuno Moy U paBUiIo HAPABIICHHUS.

2. [ToHsiTHe MAarHUTHOTO MOJsi. MarHUTHAas MHIYKIUS KaK CHJIOBAsl XapaKTEpUCTHUKA MAarHUTHOTO
nonsi. MarautHas cocrtasiisaromas cuibl JlopeHna.



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

4. JIBe BEKTOpHbBIEC XapaKTEPUCTUKHA MArHUTHOTO TOJIS B MAarHETUKE U CBSA3b MEXI1Yy HUMU. BbI-
paxkeHuss 00bEMHOI MIIOTHOCTH 3HEPTUU MAarHUTHOTO TOJIsl B MATHETHKE

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

6. Cuna Ammnepa aJisi HpOBOJHUKA C TOKOM 3JIEMEHTAPHOW JITTMHBI U JUIsl TPSIMOTO MPOBOJIHHUKA C
TOKOM KOHEYHOM JJIUHBI.

7. MarHuTHBI MOMEHT M BO3/ICMCTBHE HA HETO MArHUTHOTO TOJIsl. AHAJIOTUSI MKy BUTKOM C
TOKOM U MarHUTHOW CTPEJIKOM.

8. MaruutHsIil notok. Teopema Octporpackoro-I'aycca ajisi MarHuTHOTO MOJISL U BEIBOJBI U3
HEE.

9. Pabora cuibl AMriepa B ciiydae y4acTKa IPOBOHHKA C TOKOM

10. Pabora cuibl AMriepa B cilydae 3aMKHYTOTO KOHTYpPa ¢ TOKOM

11. [ToHsITHE TUPKYJISILIUKA BEKTOPHOTO MMOJIsl. 3aKOH MOJHOTO TOKA B BAKYYME U B MarHeTHKE.
12. TIpuMeHeHue 3aKOHA IMOTHOTO TOKAa: MATHUTHOE T0Jie 0ECKOHEYHO JAJIMHHOTO MPOBOJIA C TO-
KOM B BaKyyMe.

13. IIpumeHeHune 3aKoHa MOTHOTO TOKA: MAarHUTHOE I0JI€ TOHKOTO TOPOU/Ia U JUTMHHOTO COJIe-
HOMJIA.

14. SIBnenue snekTpoMarHuTHON MHAYKIMK. 3akoH Papaznes u npasuio Jlenna. [Tonstue 00-
paTHOM CBs3U. 3aKOH 3JIEKTPOMArHUTHON MHIYKIIVH.

15. Mpuunnst DJ]C MHAYKIUU B ABUKYIIUXCS TPOBOJIHUKAX U B HEM3MEHHBIX KOHTYpax Mpo-
BOJHUKOB B [IEPEMEHHOM MarHUTHOM ToJie. BUXpeBoe anekTpryeckoe 1moJie U BbIpaXKeHHUE Yepes
Hero DJIC uHAYKIMY B HENOABUKHOM KOHTYpPE IIPOBOJHUKA.

16. KonnuecTBo 3apsiia, MpoTEKIIee B KOHTYPE TPOBOIHUKA IIPU U3MEHEHNUHN TOTOKOCIETUICHHS
KOHTYpA.

17. SABnenne camonnaykiuu. [lousatre nHAyKTUBHOCTH KOHTYpa. DJIC CaMoMHayKIuu. 3aKOH
OmMa 1t yyacTKa LEeTH ¢ UHAYKTUBHOCTbIO. DHEPIHsl MATHUTHOTO MOJISl IPOBOJHUKA C TOKOM.



