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1. Ilesn ocBOEHMS AUCIMILJINHDI.

K 0CHOBHBIM LEJIIM OCBOCHUS AUCIUILTUHBI «DHU3HMKa) CIEAyeT OTHECTH:
— (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS H COBPEMEHHOTO (U3UYECKOTO
MBIIICHUS;
— mpuoOpeTeHrne TMPaKTHUYECKMX HABBIKOB, HEOOXOAWMBIX [JII HM3yYCHHS
€CTECTBEHHOHAYYHBIX, 00MIETPOPECCUOHAIBHBIX U CTICIIHATBHBIX TUCITUTIINH
K 0cHOBHBIM 3a/1a4aM OCBOCHHMSI TUCITUTUINHBI « DU3HKa» CIIeyeT OTHECTH:
— u3yuyeHue oomiei Gu3uku B 00bEME, COOTBETCTBYIONIEM KBaTHU(pUKAIIUKA OaKkagaBpa

2. Mecto aucuumiuabl B cTpykrype QOOII 6akanaBpuara.

JucnumuHa «Pusnka» oTHocUTCs K 6a3zoBoi yactu (b111) 6azoBoro mukia (b11)
OCHOBHOU 00pa3zoBaTeabHOM porpaMmbl OakanaBpuata (OOII).

«Du3nka» B3aUMOCBSI3aHA JIOTMYECKU U COAEPKATEIbHO-METOAUYECKH  CO
cnenytommmu nucrurimaamMu OOl

B 6azoeoti wvacmu 6azosoeo yuxna (b11):
— BrIciias maTemaTuka;

B sapuamusnoii uacmu 6azosoco yuxia (b11)
— Ou3nyeckrue OCHOBBI TEXHUYECKUX U3MEPEHHUI.

3. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS MO JUCUHUILIHHE (MOIYJIIO),
COOTHECEHHBIE C IVIAHUPYEMBIMH Pe3yJIbTATAMM OCBOCHHSI 00pa3oBaTe1bHOM
NpOrpaMMBel.

B pe3ynbrare OCBOEHHSI AMCHMUILUIMHBI (MOAYJs) y oOydarouuxcs (HhopMHUpPYOTCS
CJIEyIOIME KOMIETEHUUMHU M JOJDKHBI OBITh JOCTUTHYTHI CIIEIYIOUIUME PEe3yIbTaThl
oOy4eHHs KaK 3Tarn (pOpMUPOBaHUS COOTBETCTBYIOIIMX KOMIETEHIMMA:

B pesyabrare
OCBOCHUSA
Kon o0pa3oBaTeIbHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIICTCHIIMHU IporpaMmabl Oﬁy‘leHPlﬂ o AMCHHUIIJIMHE

o0yuyarouuiics 10J1KeH

00J1a1aTh

OIIK-1 TOTOBHOCTBIO 3HATh:

MPUMEHSITh (PU3UKO- ® OCHOBHBIE 3aKOHBI U TIOHATUS (PU3HKH
MaTeMaTU4eCKUn ® OCHOBHBIE (PU3UUECKUE METO/IBI
amnmapar, HCCIIC/I0BaHUS
TEOPETUYECKHE, yMeTh:
PaCUCTHBIC U ® [IPUMCHATH (I)I/I3I/ILI€CKI/IG 3HaHHA K PCIICHUIO




3KCIIEPUMEHTAILHBIE MIPAKTHYECKUX 3a7a9
METO/IBI MCCIICJOBAHMIA, ® WCIOJB30BaTh MATEMATHYCCKUN amnmapaT
METOIBI [IPH BBIBOJIE (PU3HUYCCKUX 3aKOHOB
MaTeMaTHYECKOIro 1 ® [JJAHWPOBATH U BBITIONHATH YaeOHOE
KOMIIBIOTEPHOTO OKCIICPUMEHTAJIBHOC U TCOPETUYICCKOC
MOJICTHPOBAHHS B uccieoBanne U3NICCKUX SBICHUN
nponecce BJIAJIETh:
Ipo(heCCHOHAIBHOM ® CHCTEMOU TEOPETUYECCKHUX 3HAHHIA 1O
JIeSTENbHOCTH busuke
® METOJIOJIOTUEH 1 MeToaMH (PU3HUECKOTO
JKCIIEPUMEHTA
® HaBbIKAMH PEIICHUS KOHKPETHBIX 3a1a4 U3
pa3HBIX obyacTeil pu3uKM Ha ypOBHE,
COOTBETCTBYIOIIEM TPEOOBAHHSIM
npodeccuoHaIbHON MOArOTOBKH OakaiaBpa

4. CTpyKTYypa 1 colepKaHue TUCHUILTHHBI.

OOmast TpyI0EMKOCTh MUCIHILIMHBI COCTaBISAET 8 3a4eTHBIX CAWHMIBI, T.c. 288
aKaJIeMHYeCKHX 9acoB (13 HUX 216 gacoB — caMoCToOsITeNIbHAS paboTa CTYACHTOB).
Ha nepBom kypce B mepBOM ceMecTpe BbleNseTcs 4 3aueTHbIX eauHul, T.e. 144
aKkajieMu4yeckux yacoB (13 Hux 108 4acoB — camocTosATeNIbHast paboTa CTYJIEHTOB).
Ha mepBom Kypce BO BTOPOM ceMmecTpe BbiAenseTcss 4 3ayeTHBIX eAuHul, T.e 144
akameMuueckux yaca (u3 Hux 108 yacoB — caMocTosITeNIbHAsI paboTa CTYICHTOB).

Pacnpenenenne ayauTOpPHBIX 4YacOB IO BUJAM 3aHATHUM  MPOU3BOIUTCS

CIEAYIOIIUM 00pa3oMm.
IlepBblii cemecTp: nekiuu — 2 yaca B Henelnto (36 yacoB), 1abopatopHbie paboThl — 1 yac
B Henemio (18 ywacoB), cemuHapsl U mpakTUueckue 3aHsATUA— | yac B Henento (18 yacon)
dhopMa KOHTPOJIS — DK3aMEH.
Bropoii cemecTp: nekiun — 2 gaca B Hezeno (36 4acoB), CEeMUHAPCKHE 3aHATHSA — | 4ac B
Henenmo (18 wacoB), nmaGoparopuble padoTsl — 1 wac B Hemento (18 wacom), dopma
KOHTPOJIS - DK3aMEH.

CTpyKTypa W COJEpKaHWE NUCHHUILUIUHBI «DH3nKay Mo cpokaM W BUAAM PaOOTHI
OTPaXXEHBI B MPUJIOKCHUHN A.



Coneprxanue pa3iejioB TUCHUUILTHHBI
IlepBbIi cemecTp

BBeaenue B pusnueckuii J1a00paTOPHBIA NPAKTUKYM
[Ipsimbie U KOCBeHHbIE (pu3nueckue n3mMepenus. Oo6paboTka pe3ybTaTOB U3MEPEHUN U
HKCIIEPUMEHTANIbHBIE TIOIPEIIHOCTH

KunemaTnka nocrynatejibHOro ABMKeHHs

@usnueckni BekTop. Ilomstme opra. Teopus orHOCUTenbHOCTH ['anmumnes.
[TonoxkeHue U ero OTHOCUTENBHOCTb. TpaekTopus MarepuanabHoi Touku. Conpukacaromasics
IUIOCKOCTb M CONPHKACAIOMIAsCSl  OKPY)KHOCTb. ~ DJIEMEHTapHOE  IEepeMEelIeHHEe U
3JIeMEHTapHbIN MyTh. CKOPOCTh ABMKEHUS U €€ OTHOCUTEIbHOCTh. [IpuHIMN cynepno3uiuu
IBWKEHHH. YckopeHnue. KacatenmpHoe M HOpMallbHOE YyCKOpeHus. JlekaproBa cucTeMa
koopauHat. Kunemarnueckue 3akoHbl ABWkeHus. [loctynaTtenbHoe ABH)KEHHE aOCOIIOTHO
tBEépaoro tena (ATT).

JIlnHAMHKA MOCTYNATEJIbHOI0 IBUKEHUS

[Tonstne cunabl. AOCOMIOTHOCTh CHIIBI B KJIAaCCHUECKOW MexaHuwke. IloHsaTus
PaBHOAEUCTBYIOIIEN U COCTOsIHMA NTOKOsA. 11epBbiii 3akoH HeroToHa. HEpUIManbHbIE CHCTEMBI
otcuéra. Bropoi 3akon HerotoHa u 3akoH BcemupHoro tsarorenus. IMmynbc U 3aKOH €ro
n3MeHeHus. Tpetuid 3akoH Hpl0TOHAa M cOXpaHEHHE UMITYJibCa 3aMKHYTOW cucTeMbl. LleHTp
MAacC CHCTEMBI. Y 1apbl U B3PBIBBI.

Pa0oTa u dHeprusi B nocTynaTeJibHOM IBHKEHUHU

[lonsitue cumoBoro mois. JneMeHTapHas pabota u paboTa HA KOHEYHOM
nepemMetienn. MoiHocTh. Kunetnueckast sHeprust u 3akoH e€ uaMeHeHus. Teopema Kénura.
[loTeHnmanbHBIC CWJIOBBIC TOJS ©W TOTCHIMAJIbHAS DSHEPTUsa. 3aKOH HW3MCEHEHUS
MOTEHIIMAILHON dHepruu. HemoTeHnanpHpIe CUI0BBIC MOJIs. [1oe cur conmpoTUBICHUS Kak
MpUMeEp HE MOTECHIIMAIBLHOTO CUJIOBOTO MOJsi. MeXxaHuueckas SHEprus U 3aKOH €€ U3MEHEHUS.
KoHcepBaTuBHbBIE CUCTEMBI.

KunemaTuka BpamarejibHOI0 ABUKEHUSs

DJeMEHTapHbId YroJl IOBOPOTA U YIJIOBAsl CKOPOCTh. CBSI3b MEXKAY JIEMEHTAPHBIM
YIJIOM IOBOPOTa M JJIEMEHTAapHbIM nepemenieHueM. CBs3b MEXAY YIVIOBOW W JIMHEWMHOU
CKOPOCTsIMH. YTJIOBOE ycKopeHue. KacareabHoe 1 HOpMAJIBHOE YCKOPEHUS BO BPAIlATEIIbHOM
newkeHuu. BpamarensHoe aBmwkeHue ATT. CooTHomieHME MeXAy BpallaTeIbHbIM U
MIOCTYIIATEIbHBIM JIB)KCHUSMU.



JAMHaAMHKa BpalIaTeIbHOI0 ABHKEHUSA

MoMeHT uMIyJibca W MOMEHT CHJIbl. 3aKOH HM3MEHEHMSI MOMEHTa HMITYJIbCA.
OTHOCHUTENBHOCTh MOMEHTA MMITYJIbca. MOMEHT MMITYJIbCA U YIJIOBas CKOPOCTb. MOMEHT
uHepuud. OCHOBHOE YpaBHEHHME JMHAMMKM BpamartenbHoro naswkeHus ATT. Ocesble
MOMEHTHI MHEPLIMU HEKOTOphIX Ten. Teopema lllTeiinepa. Pabota u kuHeTnyeckas 3HEprus
BO BpallareJbHOM JABWKeHHMH. lIpeneccusa. AHamoruss MexIy IIOCTyNaTEIbHbIM U
BpaIATEIbHbBIM JBHKCHUSIMU.

OcnoBbl TepMoauHaMuku (T/[) M MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH CTPOCHUSA
Bemecrea (MKT)

[Ipeamer T/. Pabota u temno. T/l mapamerpst u TJ] coctosnue. PaBHOBecHBIE U
HepaBHoBecHble TJ[ cocrosms. ['a3. Temmepatypa kak ¢ynkuus paBHoBecHoro TJI
COCTOSIHUA. YpaBHEHHUE cocTosiHUS. MneanbHblil ra3. BayTtpennss sneprust kak @yskius T/]
cocrosiHMsA: nepBoe Havano T/, TermoéMKoCcTH MaeambHOTO ra3a B Pa3iM4HbIX MPOLECCaX.
OO6patumble U HeoOpatumble mporecchl. Bropoe nauano TJI. Durpommsa. Bospacrtanue
SHTPONMU B HEPABHOBECHBIX IMPOLECCAX H30JIMPOBAHHON cucTeMbl. Ywucio ABoraapo.
Pa3mepbl Monekyisl. Dproaudeckas TeopeMa. 3aKOH O PaBHOM pacHpelelieHUH 3HEPruu
TEIUIOBOIO JIBUJKEHUS B COCTOSIHUM TEIUIOBOrO paBHOBecHs. M ieanbHbIi ra3 ¢ TOUYKU 3PEHUS
MKT. BHyTpeHHss S3HEprus UACATBHOTO I'a3a U €ro TeIIOEMKOCTH B Pa3JIMYHBIX MPOLECCAX C
touku 3peHuss MKT.

Bropoii cemecTp

Hanpsizk€HHOCTD 3JIEKTPOCTATHYECKOIO MO

DnexkTpudecKuil 3apsii KaKk HCTOYHHUK 3JIEKTpocTaTHueckoro mnoss. 3akoH Kysona.
[lpuHIMIBI ~ ONMM3KOASHUCTBUS W JainbHOAeHCTBHA. [loHSATHE  (PU3HMYECKOTO  TIOJIS.
DIEKTPOCTATUYECKOE TIOJIEe KaK YacTHBIN ciydyail gusudeckoro momis. MareMaTudeckue mois
KaK CTrIoco0 OMMCaHUs HEMPEPBIBHO pacpenenéHHoN MaTeprun. Hanpsok€HHOCTD Kak CHoBast
XapaKTEPUCTHUKA JJIEKTpUUecKOro mnons. [IpuHuun cynepno3svuuu 37IEKTPUYECKUX IOJEU B
npuMeHeHun K Hanpspk€éHHoctu. Ilonme gunosnss. OCOOEHHOCTH CWIOBBIX JIMHMM TOJIA
HaNpsDKEHHOCTH  3JIEKTpocTaTnyeckoro mnoiist. Ilotok Bektopa Hampsbk€HHOCTH. Teopema
Octporpanckoro-I'aycca (OI') B Bakyyme. Ilpumenenue teopembl OI' ans  pacuéra
HaNpsHKEHHOCTH PaCIpeaeIEHHbIX HCTOYHUKOB.

IHoTeHuma JIEKTPOCTATHYECKOT 0 MOJIS

[ToTeHIHAIBHOCTD 3JEeKTpocTaTudeckoro nousist. lloreHnman kak sHepreTuyeckas
XapakTepUCTUKA dAJEKTpocTathdeckoro mois. CBs3p MeXAYy HANpsSOKEHHOCTBIO U
MOTEHUUAIOM. [IpuHIMII CyNepro3uuu JJIEKTPOCTATUYECKUX IOJEH B IPUMEHEHUH K
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noteHnuany. Hanpsoxkenue. PaboTa aekTpocTaTUYECKUX CHJI HA MEPEMEIEHUU MPOOHOTO
3apsAja. DHEPTUs CUCTEMBI 3apsiI0B.

JAM31eKTPUKH ¥ POBOJHUKH B 3JIEKTPOCTATHKE

Husnextpuueckas cpena. llomspuzanus. Jusnexkrpuyeckas BOCHPUUMYUBOCTD.
Teopema OI' B pguwdnekTpuke. JludnekTpuueckass MNPOHUIAEMOCTh. JIEKTPUUECKOE
cmenienue (uHaykuus). [loHsATHE 3JEKTpoCcTaTHUYECKOro MPOBOAHMKA. Pacrpenenenue
3apsAfla MO €ro IMOBEPXHOCTU. OIJEeKTpHueckass EMKOCTh YEAMHEHHOTO MPOBOJHUKA.
B3anmuas éMKOCTB JBYX NMpOBOJHUKOB. KOHIEHCATOPBI. DHEPrus 3IEKTPUUECKOTO MOJIS.

3aKOHBI NOCTOSTHHOT0 TOKA

BekTop minotHoctn Toka. Cuna Toka. 3akoH Oma B muddepenuuansHoit popme.
VY aenbHOE corpoTuBiieHHe cpenibl. 3akoH Oma B uHTerpansHoil opme. ConmpoTuBiieHHE
ydqacTka nenu. OinekrpoaBuxkymas cuia (3C) yuactka. 3akon J[xoyns-JIenma B
MHTErpajibHOM U B tuddepeHImanbHoi Gpopmax.

Marnerusm

MaruuTHoe 1moje ¥ ero BO3AeWCTBUE Ha ABWXKyluecs 3apsabl. Cuna Jlopenua.
MarnutHas unHaykuusa. Cuna Amrepa. MarHUTHBIE MOMEHT M BO3JEHCTBHE Ha HErO
MarHuTHoro nosid. McrouyHukn wmarHutHOoro mnoiisl. 3akoH buo-Casapa-Jlamaca.
Marnuthsiii otok. Teopema OI' myis marautHOro mojsi. PabGora cunbsl Amriepa. 3akoH
MOJIHOTO TOKA U u3nueckas TeopeMa CTokca B Bakyyme U B Maruetuke. Hanpsok€HHOCTD
MAarHUTHOro 1oJis. MarHuTHas BOCHPUUMYMBOCTE W MAarHuUTHash MPOHHUIIAEMOCTb.
JIuHeiiHple MarHeTMKW (Qua- ¥ MapaMarHeTUKW) W HEJIUHEHHBIM  MarHeTUKH
(peppomarnetuku).  HamarHuumBanue  (eppOMarHeTUKOB:  KpUBas  HadaJIbHOMU
HaMarHUW4eHHOCTH, NPEeJeIbHas U HENPEAEIbHbIE METIN rucrepe3uca. JKECTKHE U MATKUE
MarHeTHKH.

JJIeKTPOMATHUTHAS MHAYKIUSA

3akon @apanes wu npaBwio JleHma. BuxpeBoe 2yekTpuueckoe  TOJIe€.
Camounnykuus. IlepexoaHpie MpoUEcChl B 3JIEKTPUUYECKON LEMU. DHEPTUsi MAarHUTHOTO
TTOJISL.

5. O6pa3oBaresibHbIE€ TEXHOJIOTHH.

Metoauka MPEIOIaBaHUs JTACITATUINHBI «DPuznkay MpeyCMaTPUBACT
WCIIOJB30BaHNE PA3IUYHBIX (OpPM TMPOBEACHHUS TIPYNMOBBIX W  HHAUBUIYaTbHBIX
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ayJUTOPHBIX 3aHATUN B COUYETAHUU C BHEAYJIUTOPHOUN pabOTOM ¢ 1enbio GOpMUPOBAHUS U
pa3BUTHs TPO(ECCUOHATIBHBIX HABBIKOB CTY/IEHTOB.

1) W3noxeHue JEKIMOHHOTO MaTepualia IO PSIy pPa3[IesioB COMPOBOXKIACTCS
npe3erranusmMu Microsoft Office PowerPoint, BkiIro4aromuMy KCIOIb30BaHHE TEKCTOB,
(OTOCHUMKOB, pUCYHKOB, CXEM, MOJIETICH, BUPTYaJIbHBIX SKCIICPUMEHTOB.

2) B xoxme nekmmii TPOBOJATCS JAEMOHCTPAIIMOHHBIE AKCIEPUMEHTHI C
MCIIOJIb30BaHUEM IKCIIEPUMEHTATBHON 0a3bl Kadeaphl.

3) CryneHTsl BBINOJHSIOT JIabopaTOpHBIE PAaOOTHI (PU3UYECKOTO IMPaKTUKyMa B
naboparopusx kapeapsl «Pusuka». YdueOHble MaTepHalbl 1JI1 CAMOCTOSITENIbHON paboThl
10 MOATOTOBKE K JIOMYCKY M K 3alIUTE JIAOOPATOPHBIX padOT CTYIEHThl MOTYT MOJIy4aTh
JUCTAaHLMOHHO C caiTa Kadeapsl.

4) TlpoBepka pe3yIbTaTOB BHEAYAUTOPHOU PAOOTHI CTYJECHTOB OCYIIECTBIICTCS C
MIOMOILBIO TIPOBENECHHS] OJIAHKOBBIX TECTOB, KOHTPOJIBHBIX Pa0OT, OMpoOca, 3allHUThl
1a00paTOPHBIX padoT, a TaKKe HaMCaHUs pedepaToB HA 3aJAHHBIC TEMBI.

6. OnleHoOYHBIE CPeACTBA NJIfl TEKYILIEro KOHTPOJISl YCIIeBAeMOCTH, IPOMEKYTOYHO
aTTecTalluy 10 UTOraM OCBOCHHS JUCHHUILINHBI U Y4eOHO-MeTOAuYeCcKoe
o0ecmeveHne CaMOCTOSATEIbLHO padOThI CTYICHTOB.

B nmporecce 00ydeHHsT HCHOJB3YIOTCA  CICAYIOIIME OIEHOYHBIE  (HOPMBI
CaMOCTOSITENIbHOM pabOThl CTYJCHTOB, OIICHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS

YCIIEBAEMOCTH U ITPOMEKYTOUHBIX aTTECTALIN:

B nepBoM cemecTpe

— BBINIOJIHEHHE W 3alllUTa TpeX Ja0OpaTOPHBIX padOT MO MEXaHUKEe WU OJHOW IO
MOJIEKYJIAPHOHN (PU3HKE;

— BBITNOJIHEHHE JBYX KOHTPOJIbHBIX paloT;

— IPOBEJICHUE OJHOTO OJIAHKOBOT'O TECTUPOBAHUS;

— peryJsipHOE MPOBEICHUE YCTHBIX OMPOCOB;

— HamMcaHue pedepara Ha TeMbl TEPMOJAMHAMUKUA M MOJEKYJISIPHO-KMHETHYECKOTO
CTPOEHUS BEILECTBA;

— 9K3aMeH 1o pazaeny «Mexanukay u «MonekymspHas pu3nka u TepMOJIUHAMUKAY.

Bo BTOpOM cemecTpe

— BBINIOJIHEHHE U 3allIATa YETHIPEX JTAOOPATOPHBIX PA0OT IO 3JIEKTPOMArHETU3MY;
— BBINIOJIHEHHE JIBYX KOHTPOJIbHBIX padoT;
— MIPOBEICHKUE OJHOTO OJAHKOBOT'O TECTUPOBAHMUS;
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— peryJsipHOE MPOBEIEHUE YCTHBIX OMPOCOB;
— DK3aMEH 10 pa3zieny «JIEKTPOMarHeTH3M»

OOpasupl 3agaHuil A MPOBEACHUS TEKYIIET0 KOHTPOJISA: KOHTPOJIBHBIX paldorT,
BOIIPOCOB JIJIsl YCTHOTO OMPOCa, TECTOBBIX 3aJaHuil, TeM pedepaToB, BOIIPOCOB AJis 3auéTa
Y DK3aMEHOB, a TaK)Ke OMJIETOB IS 3a4€Ta U 9K3aMEHOB MPUBEICHBI B MIPUIIOKEHUU 2.

6.1. ®@oH/1 O1LIEHOYHBIX CPEICTB /JIs NMPOBeIeHHUs MPOMEKYTOUHOM aTTeCTAlNU
00y4aIuXCcs Mo JUCHHUIINHE (MOXYJIIO).

6.1.1. Ilepeyenb KoMIeTEHI U ¢ YKa3aHWEM 3TanoB uX (opMHUpPOBaHUS B Npouecce
O0CBOEHUsI 00pPa30BaTe/ILHOI NPOrPaMMBbI.
B  pesynpraTe OCBOCHHMSI JUCHMIUIMHBI  (MOAyJsi)  (opMHpYyIOTCS  CIEayrolue

KOMIIETEHIINU
Kona B pe3yabTare ocBoeHUs1 00pa30BaTeJIbHON MPOrPpaMMbl 00y4alouIuiics
KOMIIeTEeHI[UH A0JIKeH 00J121aTh
OIIK-1 TOTOBHOCTBIO MIPUMEHSTh (bu3HKO-MaTEMATHUECKUN armapar,

TCOPCTUYCCKHUEC, PACUCTHBIC U OKCIICPUMCHTAJIbHBIC MCTOAbI I/ICCJ'IeI[OBaHI/II‘/'I,
MCTOAbI MATEMATUYCCKOTO U KOMIIBIOTCPHOT'O MOACIUPOBAHUA B IMPOLECCE
HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH

B npouecce ocBoeHus 00pa3zoBaTeIbHON IPOrpaMMbl IaHHbIE KOMIIETEHIIMH, B TOM YHUCJIE
UX OTJEJbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOITAMHO B X0JI€ OCBOEHUS 00yUYaIOUTUMHUCS
JUCLMIUIUH (MOZyJIeil), MPakTUK B COOTBETCTBHM C Y4YEOHBIM IJIAHOM M KaJCHIApHbBIM
rpadukomM yueOHOTro mporiecca.

6.1.2. Onucanue nmoka3arejieid ¥ KPpUTEPUEeB OLCHMBAHUS KOMIICTCHIMH,
(¢GopMupyemMbIX 10 HTOraM OCBOCHUS JUCHMUILIMHBI (MOIYJIsl), ONMCAHUE KA
OLICHUBAHUA

[TokazaTenem OrleHMBAaHWS KOMIIETCHIINN HA PA3JIMYHBIX dTarmax ux GOpPMHUPOBAHUS
SABJISICTCSL  IOCTHKEHHE OOYy4YalOIMMUMUCS TUIAHUPYEMBIX pPE3yJbTaTOB OOYYEeHHS TIO
JTUCHUTUIMHE (MOJIYJIIO).



IToka3aTean

Kpurtepun oueHuBanus

2

3

4

5

OIIK-1-rOTOBHOCTBIO IPUMEHATH (PU3MKO-MaTeMaTHYECKUIl annapar, TeopeTuyeckue, pacyeTHbIe
U IKCIIEPMMEHTAJIbHbIE METOAbI HCCJIeI0BAHM I, METOIbl MATEMATHYECKOI0 U KOMIILIOTEPHOI'0
MO/IeJIMPOBaHMsl B npouecce NpogeccHoOHAIbHOM eI TeJIbHOCTH

3HATH: OO0yuaromuiics OO0yyaromuiics OOyuaromuiics OO6yyaromuiics
OCHOBHBIC 3aKOHBI | JIEMOHCTPHUPYET JICMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
NOHATHS (QU3UKKM U | MOJIHOE OTCYTCTBUE | HEMOJIHOE JaCTHIHOE MOJTHOE
OCHOBHBIE WM HEJIOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
(pusnueckue COOTBETCTBHE CIEAYIOMINX 3HAHUH: | CIIeIyIOIINX CIIC/TYFOLIHX
METOTBI CIIeTYIOIINX OCHOBHBIX 3aKOHOB M | 3HaHHMI: OCHOBHBIX | 3HAaHHWI: OCHOBHBIX
HCCIICIOBAHUS 3HAHMI: OCHOBHBIX | MOHATHH (DU3UKH U 3aKOHOB U IIOHATHH | 3aKOHOB M ITOHATHH
3aKOHOB M MOHITHH | OCHOBHBIX ¢usuku U ¢buznka U
(107635147871 (U3NYECKUX METOJIOB | OCHOBHBIX OCHOBHBIX
OCHOBHBIX WCCIIEIOBAHUSI. (hr3mueckux (uznyecKux
bu3nIecKux Jomyckarorcst METOJIOB METO/I0B
METOJIOB 3HAYUTENLHBIC UCCIIeIOBaHUs, HO HCCIIEIOBAHUS,
WCCIIeTIOBAHUS OIINOKH, JIOITYCKAIOTCS cB0OOOTHO
IMPOABIIACTCA HE3HAUYUTCIbHBIC OIIepupyeT
HEJ0CTaTOYHOCTb omuoKwy, nproOpeTeHHBIMH
3HAHHH, N0 PALY HETOYHOCTH, 3HAHUSMH.
HoKa3aTeeH, 3aTpyJHEHHS TIPH
oOyuJatouiics AHAJTUTUYCCKHUX
UCIIBITHIBACT olepanusx.
3HAYUTEIbHBIC
3aTPYAHEHHUS IIPU
OIIEpUPOBAHUU
3HAHHUSAMH U IIPU UX
NepeHoce Ha HOBbIE
CUTYaLlUH.
YMeTh: OOyuaroiuiics He OO0yyaroimuics OO0yuarormuiics OO6yyaroruics
MIPUMCHATH 3HAHUA YMECT UJIN B JACMOHCTPHUPYET JACMOHCTPUPYET JAEMOHCTPHUPYET
1o u3uKe K HEJIOCTaTOYHOM HETIOJIHOE YaCTHYHOE TIOJTHO®
PELICHUIO CTEIICHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MPaKTHYECKUX NPUMEHSTh 3HAHUS | CJICAYIOLIMX YMEHUH: | CIIEIYIOIINX CIIEIYIOIINX
3aj1a4, 1o Gu3nKe K NPUMEHSTH 3HAHUS 10 | YMEHHIA: IPUMEHATh | YMEHHI: IIPUMEHATH
UCIIOIb30BaTh PELICHUIO (bH3HKe K peICHUIO 3HaHMUSA 10 (QU3MKE K | 3HAHUS 1O PU3HKE K
MaTeMaTHYeCKU MPAaKTUICCKUX MPAaKTHYECKUX 33724, | PEIICHHIO PELIEHUIO
ammapar npu 3ajad, HCTIOJIb30BaTh IPaKTHICCKUX NPaKTHYECKUX
BBIBOJIE (DU3UUECKUX | UCIIOIBH30BATh MaTeMaTHYeCKUi 3amad, 3ajad,
3aKOHOB, MaTeMaTHYeCKHH arrapar 1mpu BEIBOJC HCIIOJIb30BATH HCII0JIB30BaTh
TUIAHUPOBATH U anmapar npu (U3HYeCKUX 3aKOHOB, | MaTeMaTHYECKUI MaTeMaTHYeCKUI

BBITIOTHATH yu4eOHOE
JKCIIEPUMEHTAIBHOE
U TEOPETHYECKOE
WCCIIeIOBaHNE
(hm3ugecKux
SIBJIEHUI

BBIBOJIE (DUBUUECKHUX
3aKOHOB,
TUIAHUPOBATH U
BEITIOHATH y4eOHOE
IKCIIEPUMEHTAIBHOE
U TEOPETHYECKOE
UCCJIEIOBaHUE
¢duznueckux

TUTAHUPOBAThH U
BBITIOJTHATH YI€OHOE
IKCTIEPHUMEHTAIILHOE
U TEOPETUYECKOE
WCCIIETOBaHNE
(bu3ngecKux
SIBJICHUM.
Homnyckarorcs

anmapat npu
BBIBOJIC (DU3NYECKUX
3aKOHOB,
IUTAHUPOBATH U
BBITIOJTHSTH YIeOHOE
9KCIIEpUMEHTAITLHOE
U TEOPETHYECKOE
HCCIIeI0BaHNe

armapar npu
BBIBOJIC (PUBUYECKUX
3aKOHOB,
IUIaHUPOBATH U
BBITOJIHSTH yueOHOE
IKCTIEPUMEHTAIILHOE
U TEOPETHYECKOE
HCCIIeI0BaHNE
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SIBIICHUI 3HAYUTEIJIbHbIE ¢bu3nIecKknx ¢buznueckux
OIINOKH, SIBIICHUI. YMEHUA sBieHnii. CBOOOIHO
MPOSIBIISIETCS OCBOEHBI, HO orepupyet
HEI0CTaTOYHOCTh JOITyCKaIOTCs prOOPETCHHBIMU
YMEHHUi, 10 pany HEe3HAYUTEIIbHbIE YMEHUSIMH,
nokasareJien, omnoKH, MPUMEHSET UX B
oOyyaromuiics HETOYHOCTH, CUTYyalusix
UCTIBITHIBAET 3aTpyAHEHUS IIpU MIOBBIILICHHOM
3HAUYUTENLHBIE AHATTUTUIECKUX CJI0)KHOCTH.
3aTpyIHEHUS TIPU oTepanusix,
OIIEepPUPOBAHUU [IEpPEeHOCEe YMEHUI
YMEHUSIMH IIPU UX Ha HOBBIE,
NepeHoce Ha HOBbIE HECTaHAAPTHHIC
CUTYyaLlUH. CUTYyaLluH.
BJIA/IETh: OOyuatommuiicst He Obyuaromuiics OO6yuatomuiics OO0yyarommiics B
crCcTEeMOH BJIaJICET WIN B BJIaJIeeT CUCTEMOM YaCTUYHO BIIaJeeT MOJTHOM 00BeEMe
TEOPETUIECKUX HEJI0CTaTOYHOM TEOPETUICCKUX cucTeMoin BJIaJIeeT CUCTEMOMN
3HaHWH N0 GU3UKE, | CTENEHH BlajeeT 3HaHUi 1o (u3mKe, TEOPETUUECKUX TEOPETUYECKUX
METOAOJIOTUEH U CUCTEMOI1 METOA0JIOrUEH 1 3HAaHWHU N0 (U3KKe, | 3HAHWH MO U3HKE,
METOJaMH TEOPETUUYECKUX METOIaMU METO0JIOTHEN U METOJIOJIOTHEN 1
(mznyecKoro 3HaHUH N0 pu3nKe, | HU3HUECKOTO METOJIaMHU METOJITaMHU
9KCIEPUMEHTA, METOAOJIOTHEH U 9KCTIIEPUMEHTA, ¢$uznveckoro ¢du3nIecKoro
HaBbIKaMU PCHICHUA METOJaMU HaBbIKaMH PCHICHUA OKCIICPUMCHTA, SKCIICPpUMCHTA,
KOHKPCTHBIX 3a/1a4 (1)I/I3I/I‘ICCKOI‘O KOHKPCTHBIX 3aia4 U3 HaBbIKaMH1 PCUICHUA HaBbIKaMU PCHICHUA
U3 pa3HBIX o0JlacTell | HKCIEPUMEHTA, pas3HbIX obsacTen KOHKPETHBIX 337]a4 | KOHKPETHBIX 33134

(hM3UKY Ha yPOBHE,
COOTBETCTBYIOIIEM
TpeOOBaHUAM
npodeccnoHanbHOM
MOJITOTOBKH
OakayiaBpa

HABBIKAMU PEIICHHUS
KOHKPETHBIX 33134
13 pa3HbIX o0nacTeit
(Gu3nKK HA YPOBHE,
COOTBETCTBYIOIIEM
TpeOOoBaHUSM
mpodecCHOHATEHON
MOJITOTOBKH
OakayiaBpa

(hM3UKH HA YPOBHE,
COOTBETCTBYIOIIEM
TpeOOBaHUAM
npodeccroHaIbHOM
MOJITOTOBKH
OakanaBpa B
HETIOJIHOM 00beMe,
JIOITyCKaI0TCs
3HAYUTCIIbHbIC
OIIINOKHU,
HPOSIBIISICTCS
HEJI0CTATOYHOCTh
BJIJICHUSI HABBIKAMHU
10 psijly IOKa3aTeseH,
OO0yyaromuics
HUCIIBITHIBACT
3HAYUTEIbHBIC
3aTPYAHEHHUS IIPU
IMPUMCHCHUU
HaBBIKOB B HOBBIX
CHUTYaIHsX.

13 pa3HBIX o0macTeit
($u3nKK Ha ypOBHE,
COOTBETCTBYIOILIEM
TpeOOBaHUIM
poheCCUOHATBHON
MOJITOTOBKH
OakayaBpa, HaBBIKH
OCBOEHBI, HO
JIOITyCKAalOTCSl
HE3HAYNUTEIIbHEIC
OIIMOKHU,
HETOYHOCTH,
3aTpyHEHHS TIPH
aQHAJNTHYECKUX
orepanusix,
IIEPEHOCE YMEHUI
Ha HOBEIE,
HECTaHIapTHBIC
CUTYyaIlUH.

13 pa3HBIX 00JIacTei
($u3uKK Ha YPOBHE,
COOTBETCTBYIOIIEM
TpeOOBaHUAM
pohecCUOHATBHOMN
MOJITOTOBKH
Oakanaspa,
cBO0OOJTHO
MPUMEHSIET
MOJTyYCHHBIE
HaBBIKH B
CUTYyaIIUAX
MOBBIIIEHHON
CIIOYKHOCTH.
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HIxkaabl oneHUBaHHUSA Pe3yIbTATOB IPOMEKYTOYHOM ATTECTALMM U UX ONUCAHUE:

Dopma npomercymouHou ammecmayuu: IK3ameH.

[TpomexyTouHass aTTectauus oOydarolmuxcs B (popMme sK3aMeHa MPOBOAMUTCS IO
pe3ysbTaTaM BBITIOJHEHUSI BCEX BHJIOB y4eOHOM pabOThI, MPEIyCMOTPEHHBIX y4eOHBIM
IUJAHOM IO JaHHOM JUCHUIUIMHE (MOIYJI0), HPH 3TOM YYHUTBIBAIOTCS PE3YJbTaThl
TEKYLIEro KOHTPOJS YCIIEBAEMOCTH B TeueHHE ceMecTpa. OLieHKa CTENEeHH JOCTHKEHHUS
OoOy4aroNIMMUCS IJIAHUPYEMBIX pEe3yJbTaTOB OOYy4YEHUS IO AUCIUIUIMHE (MOIYJIIO)
IPOBOJIUTCS MPENOJABATEIEM, BEIYIIUM 3aHATUS 10 JUCUUIUIMHE (MOIYJII) METOI0M
AKCIIEPTHOM OlleHKH. [10 nToram npoMeKyTo4HOM aTTecTaluy N0 AUCUUILIMHE (MOIYJIIO)
BBICTABIIIETCS.  OLIEHKA  «OTJIMYHO»,  «XOpPOIIO»,  «yIOBJIETBOPUTEIBHO»  WIIU
«HEYJOBJIIETBOPUTEIBHOY.

K npomesxxcymounoti  ammecmayuu  OOnRYCKarwOmMcsi  mMOAbKO — CHYOeHmbl,
8bINONHUBUIUE 8CE BUObL YUEOHOU pabomul, npedycMompeHHvle padoyell npocpammou no
oucyuniune «Dusuxay (3awuma peghepama, GvInOIHeHUe U 3AUUMA 1AOOPAMOPHBIX U
KOHMPOTIbHBIX pabom, camoCcmosimebHasi NOO20MOBKA).

Ikana oyenuganusn Onucanue

Buvinonnenvt  6ce  6udvt  yuebnot pabomsl, npedycmMompeHHble
yueOHvim  naanom. CmyoeHm OeMOHCmpupyem CcoOmeemcmaue
3HAHUL, YMEHUI, HABLIKOG NPUBCOCHHbIM 6 MAOIUYAX NOKA3amenel,
0 onepupyem npuoOpPemeHHbIMU 3HAHUAMUY, YMEHUSMU, HABLIKAMU,
IO NPUMEHSIem UX 6 CUMYayusix NOGblUEeHHOU clodchocmu. Tlpu smom
Mocym Oblmb 0onyueHvl He3HAYumenbHvle OWUOKU, HeMmOYHOCMU,
3ampyOHeHuss npu AHATUMUYECKUX Onepayusx, nepeHoce 3HAHUll u

yMeHZ/lZZ Ha Hoewble, Hecmaﬂdapmnble cumyayuu.

Buinonnenvt  6ce 6uovt  yuebHou pabomvi, npedyCMOmMpeHHbvle
yueonvim — naanom.  Cmyoenm — OeMOHCmMpupyem  HenoHoe,
Xopouwio npasuibHoe  coomeemcmeue  3HAHUL,  YMEHUll,  HABbIKOG
npusedeHHblM 8 mabauyax nokazamenet, 1ubo eciu npu 3mom Ovliu
oonywennl 2-3 HecyujecmeenHole OUUOKU.

Buinonnenvt  6ce 6uowvt  yuebHou pabomwvi, npedyCMoOmpeHHbvle
yueonuvim naanom. Cmyodenm OeMOHCmMPUpyem COOMmeemcmeue
Yooeremeopumenvno | 3nanuii, 8 KOMOPOM 0C8eUeHA OCHOBHAS, HAUOONee BANCHASL YACTb
mamepuana, HoO npu dSMOM OONYWeHd 0OHA 3HAYUMENbHAA OWUOKA
UNU HeMOYHOCMb.
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Heyooenemseopumenwvho

He e6vinonnen oounm unu 6onee 6udog yuebnou pabombi,
npeoyCMOMPEHHBIX YueOHbiM nianom. Cmyoenm OemoHcmpupyem
HeNnoiHoe coomeemcmeue 3HAHUl, YMeHUll, HA8bIKO8 NPUBEOEHHbIM
6 mabauyax noxazameet, OONYCKAOMCs 3HAYUMenbHbvle OUUOKU,
NPOAGNAEMC OMCYMCMEUe 3HAHUL, YMEHUl, HABbLIKO8 MO PAOY
nokaszameietl, cmyoenm ucnvimoigaem 3HauumenvHvle
3ampyOHeHust NPu ONepuUpOBAHUU 3HAHUAMU U YMEHUAMU NPU UX

neperoce Ha Hoevle cumyayuu.

@DOoH/I OLIEHOYHBIX CPEJCTB MPEACTABICH B IpuiiokeHusAX 1 u 2 k paboueli mporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHne JUCHUIIIMHBI.

a) OCHOBHAs JIMTeparypa:

1. T..Tpodumosa, «Kypc puzuxu», 2021.
2. A.I''Yeprtos, A.A.BopoObéB, «3amaunuk mno ¢puszukey», 2018.

0) 10MOJIHUTEILHAS JIUTepaTypa:

1.

2.

9.

FO.A.bpaxkun, B.H.CuzsikoBa, A.M.Yebantok, «MexaHnka, 1abopaTopHbie
paboT1er NeNel101-109», 2003

HO0.A.bpaxkun, B.H.CuzsikoBa, A.M.Yebantok, «MonekynspHas pu3HKa,
nabopatopHbie padboThl NeNel01-109», 2003

1O.A.bpaxkuH, JI.B.babakosa, E.b.BonomunoB u ap. «91eKTpruuecTBO U
Mar"HeTusM, jJadbopatopubie padoTsl NeNo201-211», 2005;

B.M.Amtoxuna, FO.A.bpaxkun, B.IlJleeun wu nap. «BonHoBasg oONTHKA,
naboparopHbie padotel NeNe 3.01-3.11», 2004

H.I1.KanamaukoB, M.A.CMmoHuasipeB «OcHoBBI dusuku» Tom 1, 2003

N.A.T'anctsH, A.E. T'opckuii, H.K.I'achukoB u ap. «JluHaMuKa MOCTYMATEIbHOTO
JIBKEHUS», TabopaTopHbIi pakTtukym 312-2, 2008

A.1O. My3sbruka, H.I1.Kanamuukos. H.B. TpyOunnna u ap. «3aKOHBI COXpaHEHHUS
MIPH MTOCTYTATEIBHOM JIBIKEHUNY, 1ab0paTopHbIil mpaktukym 312-4, 2008
B.Il.LKpacun, A.E. T'opckuii, B.B. Makcumenko u 1p. «DIJIEKTPOCTATHKAY,
naboparopHslil nmpaktukym 312-8, 2008

A.JO. My3bruka «MarauTHoe 1oJie B cpefax», JadbopaTopHbli npaktukym 312-11,
2008

10.B.A.3araitnoB, A.E.I'opckmii, H.K.I'achmkoB u np. «KoneOGaHus u BOJIHBD»,

nabopaTtopHsIil mpakTukym 312-15, 2008

11. A. K. Macnos, B.U. Ilonos, B.Il. Kpacun u np. «Jludpaxmus cBetay,

nabopaTtopHsIil mpakTukym 312-18, 2008
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B) IPOrpaMMHOe o0ecrieyeHre U HHTEPHET-Pecypcehbl:

[IporpammHoOe o0ecrieueHue He TPEAYCMOTPEHO.

ITone3nnie y‘le6HO-MeTOIlI/I‘IeCKI/I€ n I/IH(i)OpMaHI/IOHHLIe MaTcpualibl MPCACTABICHBI
Ha caiite: http://mospolytech.ru/index.php?id=4540

8. MarepuajbHO-TeXHHYecKOe o0ecneyeHne TUCIUTLTUHBI.

¢ Crniennanu3upoBaHHas yueOHas Jaboparopus kadeapbl «Du3nka» mo MeXaHuke u
MostekyssipHoit pusuke: Ayn. [1K332, ocHamieHHas KOMITIEKCOM JIADOPATOPHBIX padOT
PHYWE, B ToM uuciie, UCIOIb3YEMbIMH B TaHHOW pabouei mporpamme J1abopaTopHbIMHU
ycraHoBKaMu: «OrpejiesieHne IIOTHOCTH Tem», «Mammna AtByaa», «KoadduimeHt
MOJIE3HOTO JEHCTBUSA TMPYKUHHOM mymku», «MastHuk MakcBemnay, «OmnpeaeneHue
koddunuenta Ilyaccona npu aguadbatHOM mpoliecce.

e Crienanu3upoBaHHass y4deOHas  sabopatopusi kKadeapel «Dusmka» 10
anekTpomarHetusmy: aya. I[IK331 ocHameHHas KoMIiekcoM J1a0opaTopHBIX padoT
PHYWE, B Tom yucne, ucnosib3yeMbIMHU B JaHHOI pabouell mporpamme J1adopaTOpHbIMU
yctanoBKkamu: «lccienoBanne XapakTepUCTUK AIEKTPOCTATUYECKOTO MOy, «3mepenne
YIETBHOTO COMPOTHUBICHUSI TMPOBOJa», «M3MmepeHne TOPU3OHTAIBHON COCTaBIISIONICH
MarHMTHOTO TOJISI 3eMJIM C TIOMOIIBIO TaHTeHC-TaTbBaHOMETpay, «VccmeqoBanne neTau
THCTEPE3NCa B PA3IMYHBIX MaTEPHATIAX)

9. Meroanueckue peKOMEHIANNH 1JI51 CAMOCTOAITE/ILHOI paboThI CTYI€HTOB

Tema 1. «BBenenue B puznueckuii 1abopaTOpHBINA MPAKTUKYM).
CTyAeHT I0JKEH MOATOTOBUTHCS K YCTHOMY OMPOCY B XOJ€ MOJATOTOBKH K JIOMYCKY K
nabopaTopHO# paboTe, BHIMOIHUTH JIA0OPATOPHYIO pabOTy U MOJTOTOBUTHCS K
MIPEICTABJICHUIO PE3yJIbTaTOB U3MEPEHUN Ha e€ 3aluTe

Tewma 2. «kKuaemaTrka MOCTYIaTeILHOTO ABUKCHUS.
CTyAeHT TOJDKEH MOATOTOBUTHLCS K YCTHOMY OTIPOCY M PEIIUTh 3a7a4H, peiaraeMble Ha
CEMUHAPCKUX 3aHATHUSIX JUISI CAMOCTOSTELHOTO PEIISHHUS, a TAKXKEe TTOATOTOBUTHCS K
BBITIOJTHCHHIO KOHTPOJIBHOUW pabOTHI.

Tema 3. «/IlmHaAMIKA TTOCTYIIATETLHOTO ABMKCHUS.
CTyAeHT OJDKEH MOATOTOBUTHLCS K YCTHOMY OTIPOCY M PEIIUTh 3a71a4H, MpeiaraeMble Ha
CEMUHAPCKUX 3aHATHSX TSI CAMOCTOSITEILHOTO PEIICHUS, a TAKXKE IO ITOTOBUTHCS K
BBITIOJTHEHUIO M 3aIIUTE JTA0OpaTOPHOH PabOTHI.

Tema 4. «PaboTta 1 sHEPTUS B MOCTYNATEIBHOM JBUKEHUN.
CTyAeHT I0JKEH MOATOTOBUTHLCS K YCTHOMY OTIPOCY M PEIIUTh 3aJ]a4H, MpejiaraeMble Ha
CEMUHAPCKUX 3aHATUSX JUISI CAMOCTOSITEIHHOTO PEIICHUS, a TAKXKE MOJTOTOBUTHCS K
TECTUPOBAHUIO U K BBITIOJTHCHHIO U 3aIITUTE JIA0OPATOPHOU PabOTHI.

Tema 5. «KruHemMaTuka BpanaTeIbHOTO JBUAKEHUS .
CTyAeHT TOJDKEH MTOATOTOBUTHLCS K YCTHOMY OTIPOCY M PEIIUTh 334, MpeiaracMble Ha
CEMUHAPCKUX 3aHATHUSX TSI CAMOCTOSITEIIBHOTO PEIICHUS.

Tewma 6. «/IlmHaMuKa BpanaTeIbHOTO IBHYKECHUSY.
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CTyAeHT 0KEeH MOArOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 33Ja4H, IIPEAJIaracMble Ha
CEMHUHAPCKUX 3aHATUAX JJISI CAMOCTOSITEILHOTO PEUIEHUS, & TAKKE MOATOTOBUTHCS K
KOHTPOJBHOM paboTe U K BHIMOJHEHUIO U 3aIlIUTe Ja00paTOpHOM paboThI.

Tema 7. «OcHoBbl TepMoguHamMuku (T]]) U MOJNEKYISIPHO-KUHETHYECKON TEOpUHU
ctpoenus BemectBa (MKT)y.
CTyneHT IOJKEeH pelInTh 3a1a4u, IPeAJIaracMble HA CEMUHAPCKUX 3aHATUSX JJIS
CaMOCTOSTENILHOTO PEIlIeHUs, U Hamucath pedepar.

Tema 8. «Hanpsk€HHOCTD 3IEKTPOCTATHUECKOTO OIS .
CTyAeHT I0KEH MOArOTOBUTHCS K YCTHOMY OIPOCY M PELIUTh 3aa4H, IIPEAJIaraéMble Ha
CEMUHAPCKUX 3aHATHUAX Ul CAMOCTOSITENBHOTO PEIEHUS, a TAKXKE MOJATOTOBUTHCA K
BBITIOJTHEHHIO U 3aIIUTE JJa0OpaTOPHOU padOTHI.

Tema 9. «IloTeHnnan 3MeKTPOCTATUUECKOTO TOJIS».
CTyAeHT I0JKEeH MOArOTOBUTHCS K YCTHOMY OIIPOCY M PELIUTh 3aJ1a4H, peyIaraeMble Ha
CEMHUHAPCKUX 3aHATHUAX JJISI CAMOCTOSITEIbHOTO PENIEHUS, & TAKKE MOATOTOBUTHCS K
KOHTPOJIbHOM pa0doTe U K BBIMOJIHEHUIO U 3aLUTE JJAOOPATOPHOM pabOTHI.

Tema 10. «/IudAeKTpUKU U TPOBOJTHUKH B DIIEKTPOCTATHKE.
CTyneHT M0JKEeH NOATOTOBUTHCS K YCTHOMY OINPOCY M PELIUTh 3aJa4H, Ipe1jilaracMble Ha
CEMHUHAPCKUX 3aHATUAX JJISI CAMOCTOSITEIbHOTO PEIICHUSI.

Tewma 11. «3aKOHBI TOCTOSIHHOTO TOKaY.
CTyneHT JoJKEeH NOATOTOBUTHCS K YCTHOMY OIPOCY M PELINTh 3aa4M, Ipe1jiaracMble Ha
CEMUHAPCKUX 3aHATHUSIX JIsl CAMOCTOSITEILHOTO PEIIEHUs, @ TAKKE TOJATOTOBUTHCS K
KOHTPOJIbHOM pabOTe U K BBIMOJHEHUIO U 3alUTE Ja00OpaTOPHOU pabOTHI.

Tema 12. «Maruetuzm.
CTyAeHT I0KEeH MOArOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 3aJ]a4H, peAsIaraéMble Ha
CEMUHAPCKUX 3aHATHUSIX JUISl CAMOCTOSTEILHOTO PEIIEHUs, @ TAKXKE MOJATOTOBUTHCS K
TECTUPOBAHUIO U K BHITIOJIHEHUIO U 3alIUTE JBYX JIaDOPaTOPHBIX paboT.

Tema 13. «DnekTpoMarHuTHAs WHIYKIIHAS.
CTyneHT J0JKEeH NOATOTOBUTHCS K YCTHOMY OINPOCY M PEIINTh 3a/1auu, peAsiaraeMble Ha
CEMHUHAPCKUX 3aHATUSAX U1l CAMOCTOSITEIbHOTO PEUICHUS.

9. MeToan4yecKkue peKOMEHAAUN JIsl IPenogaBaTesist

KoHTpoapHbIE pabOThl MUIITYTCS Ha CEMHHAPCKUX 3aHATHSIX. BpeMs HammucaHus
KOKJI0M KOHTPOJBHOM paboThl AOMKHO cocTaBisath 20 MuHyT. Kpurepuu oreHKd
KOHTPOJIBHOM pabOThl B COOTBETCTBUM C TyHKTOM 6.1.2 cienyronue: 2 — pelieHue 3aj1auu
(akTHYeCKM HE HayaTo, 3 — pEIICHWE HA4aTo, HaIlKWCAHbl IPABHIBHBIC HCXOJHBIC
(GbOopMyJbI, HO OTCYTCTBYIOT BBIBOJIbI M3 HHX; 4 — pelieHue e€cTh, HO C HEeI0YETaMu,
HanpuMep, MpyU HAJTMYUU MPABUILHOTO 0OOCHOBAHHOTO OTBETA B OOIIEM BUJIC JAOIMYIIECHbI
BBIYMCIIUTEILHBIE OMMTUOKHY; 5 — TIOJy4eH MPaBUIIbHBIN 000CHOBAHHBIN YUCIICHHBIA OTBET.

bnankoBoe TecTHpOBaHME NPOBOJMTCS HA CEMHUHAPCKUX 3aHATHAX. B Tecte
CTYICHTY Tpeiyaraercs naTh 3afaHui. TecT OIleHWBAaeTCs MO JBYXOaJUIbHOM IIKaje:
3a4€T-He3a4y€T. TecT 3aUnThIBACTCS, €CIU TPU 3aJaHUs U3 IATH CHIEJIaHbl BEPHO.

YCTHBIN ONpOC MPOBOAUTCA HA JICKIMOHHBIX 3aHSATHUSX B BHUJIE AUCKYCCHUU TIO
npejyiaraéMbIM BOIIPOCAM U SIBISICTCSI HHTEPAKTUBHOM (popmoit npoBeneHus 3ansatus. OH
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JOJDKEH 3aHUMaTh He MeHee 30% BpeMeHH JIEKIIMOHHBIX 3aHATUH. Bonpock! 1 ycTHOro
OIpoca JKENaTelIbHO JOBECTH IO CTYACHTOB 3apaHee, A0 JIEKUHOHHOIO W3JI0XKEHUs
MaTepuaa, TaK, 4ToObl OHHM CMOTJHM CAMOCTOSITENIbHO MOATOTOBUTHCA K MPOBEACHUIO
nuckyccuu. IIpu OLEHKe JIeKTOp JODKEH YYUThIBaTh AaKTUBHOCTh CTYAEHTOB U
pE3yNbTATUBHOCT MX OTBETOB. [locie KaxaoW IOUCKYCCHM OIpeAeNsieTcss Tpynna
CTYyIEHTOB, IIOKA3aBIIMX HAWIy4YIIMH pe3ynbTaT. Kpome 3TOro, yCTHBIM OIpPOC
MPOBOJIUTCA TPU JIOMyCKe K JlabopaTopHOW pabotre. B sToM cimydae pe3ynabTar
OLICHMBAETCS MO ABYXOAIbHOW IKaje: 3auéT-He3auér. Jlo Tex mop, moka He OyaeT
HOJTy4YeH 3a4€T, padoTa HE MOYKET CUUTATHCS 3AIUILEHHOM.

Tembl pedeparoB OOBABIAIOTCA JIEKTOPOM B Havane cemectpa. lIpoBepka
pedeparoB ocyuiecTBisiercs JekTopoM. OleHKa NMPOU3BOAUTCS MO Kputepusm 1m.6.1.2 B
otHomenun kommereHuun OITK-1.

IIporpamma coctaBiieHa B COOTBETCTBUU ¢ DeepabHbIM ITOCYIapCTBEHHBIM
00pa30oBaTeNbHBIM CTAaHAAPTOM BBICILIETO 00pa30BaHUs MO HAMPABIECHUIO MOATOTOBKH
OakanaBpoB — 15.03.04 ABTomMaTH3anMs TEXHOJOTMYECKUX MPOLECCOB U MPOU3BOJCTB

IIporpammy coctaBuJI:

JlonieHT /C.B. Kombuios/

IIporpamma yrBep:xaeHa Ha 3acefaHuu Kadgeapsl “Puszuka”
« 29 » asrycra_ 2022 r., mpotokoia Ne 1

3aBenyromuii kadeapoi
JIOLICHT, K.X.H. /Ctpekanuna JI.M./
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AHHOTAUMS MPOrPaMMbI THCHUIIMHBL: «DU3HKA»
NJIst HanpaBJieHust noaAroroBku 15.03.04 ABromMmaTu3anmsi TEXHOJIOTMYECKUX
NMPOLECCOB U NMPOU3BOJICTB
[Tpoduns: «Po6OTHI U POOOTOTEXHHYECKHE YCTPOMCTBAY

1. ean u 3agaun TUCHUILJINHBI

K 0ocHOBHBIM 1eJIIM OCBOCHUS AUCUUILTUHBI «Dr3nKay ciaeayeT OTHECTH:

— @opMmHupoBaHME HAYYHOTO MHPOBO33PEHUS U COBPEMEHHOTO (PU3UYECKOTO
MBIIICHHUS;

— TpuOoOpeTeHHEe TMPAKTHUYECKUX HABBIKOB, HEOOXOIWMBIX JUISI HM3y4eHUs
€CTeCTBEHHOHAYYHBIX, 00IIenpohecCHOHATBHBIX U CIIEIUATBHBIX AUCIUILIUH

K ocHOBHBIM 3a1a4aM OCBOEHMSI TUCHUILINHBI « DU3UKa» ClIEyeT OTHECTH:

— W3yuenue oOmel ¢u3uku B 00bEME, COOTBETCTBYIOLIEM KBaJU(pUKALUU
OakanaBpa

2. Mecto aucuuninHbl B cTtpykrype OIl

HNucuuminna «®duzuka» otHocuTcs: k 6azoBoit yactu (b111) 6azoBoro nukna (b11)
OCHOBHOI 00pa3zoBaTeabHOM porpaMmbl Oakanaspuata (OOII).

«Du3nka» B3aUMOCBSI3aHA JIOTMYECKHM U COAEPKATEIbHO-METOAUYECKH  CO
caenyromumu auciuminaamMu OOIT

B 6a3zoeoti wvacmu 6azosoeo yuxna (b11):
— BrIci1as maTemMaTuka;

B sapuamuenou yvacmu 6azosoeo yuxna (b11)
— Ou3nyeckrue OCHOBBI TEXHUYECKUX U3MEPEHHUI.

3. TpeOoBaHusA K pe3yjbTaTaM O0CBOEHMS JUCHUIINHBI

B pesynbTaTe n3ydeHus: TUCIHAILTAHBI «DU3MKa» CTYIEHTHI TOJDKHBI:

3HATD:

- CYIIIHOCTh HAYYHO-TEXHUYECKUX MPOOJIeM, BOSHUKAIOIINX B X0/I¢ MPOoheCcCHOHATBLHOM
NESATETBbHOCTH, U KaK MCTIOJB30BaTh (PU3UKO-MATEeMAaTHUCCKUH anmapar JjIsl UX PEIICHHS B
00BéMe, HeoOxoaumoM i ocBoenust OOIT;

— OCHOBHBIC 3aKOHBI U TTIOHATHUS (DU3UKH;

— OCHOBHBIC (P3MUECKUE METO bl HCCIICIOBAHUS

yMeTh:

— BBISBJIATH CYIITHOCTh HAYYHO-TEXHUYCCKUX MPOOJIEM, BOSHHKAIOIINX B XOJI&
poheCCHOHAIBHOM JICITEIIPHOCTH, M HCIIOJIB30BaTh (PU3MKO-MAaTeMaTHISCKHUI armapar
JUISL UX PEIICHHUS,

— HCTIOJIb30BaTh MaTeMaTUYECKHUH aIllapar MpHy BBIBOJIC (PU3NUECKUX 3aKOHOB,;
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— IUIAHUPOBaTh M BBIIOJHATH Y4YE€OHOE HKCIEPUMEHTAIBHOE U TEOPETHYECKOE
UcclieJoBaHuEe (PU3NUECKUX SIBJICHUN

BJIA/IETh:

— HABBIKAMU BBISIBJIATH CYIIHOCTh HAYYHO-TEXHUYECKHUX MTPOOJIEM, BOHUKAIOIIUX B X0OJI1€
po(hecCHOHANBHOM NeSTENBHOCTH, U 3HAHUSAMU (U3UKO-MaTEMaTHIECKOT0 anmnapara Jsis
UX pELIEHUS;

— METOJIOJIOTHEN U METOAaMH (PU3UUIECKOTO IKCIIEPUMEHTA;

— HaBBIKAMU pEHIEHUS KOHKPETHBIX 3aJad U3 pa3HbIX oOsiacTell (PU3MKU Ha YpOBHE,
COOTBETCTBYIOIIEM TPEOOBaHUSIM 00ILENPO(HECCHOHATIBHOM ITOATOTOBKH OakajaBpa.

4. O0béM IMCUMILUIHHBI M BUABI Y4e0HOI padoThI

Bux yueOHoi1 padoThl Bcero yacos Cemecrtp
O61mas Tpy10eMKOCTh 288 (8 3.e.) 1,2
AyJAUTOpPHBbIE 3aHATHUS 144 12,72
(Bcero)
B Tom uucie
JEeKIUU 12 36, 36
IIpakTHyeckue 36 18, 18
3aHATHS
JlaGopaTopHble 36 18, 18
3aHATUA
CamocTosiTeJIbHas 144 12,72
padora
KypcoBas padora HeT
KypcoBoi npoexrt HeT
Bua npomexyTouHon JK3aMeH, JK3aMeH
arTrecTanun
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CprKTypa N COACPIKAHUC NTUCIHUITIINHBI «Pu3uKa» 1o HaIlpaBJICHUIO IIOATOTOBKH

15.03.04 ABTOoMaTH3aUsA TEXHOJOTHYECKHUX MPOLECCOB U MPOU3BOACTB
[Tpoduinb: «Po60THI U poOOTOTEXHHYECKHE YCTPOIiCTBAY

(GaxamnaBp)

ouHas (popma oOydeHHUsI

[Tpunoxenue A.

Buawbl yueOHo

padoThI,
= BKJIIOYAS
Ho i -1
Me S| 5 §| CaMOCTOATE/NbHYIO @DopMbI aTTECTALIUN
2]
pa Paznen =| 5 S padoTy CTYyAEHTOB,
P
5]
TeM O | = 3| uTpynoeMKoOCTb B
yacax
J |[II/C|Jla6 |CPC|3JIP| T | P | K/P| YO | D

BBenenue B pusnueckuit

JIa0OpPATOPHBIN NPAKTHKYM.

[Ipsimple ¥ KOCBEHHBIC (U3HUYCCKUE

n3Mmepenns. OOpaboTka pe3ynbTaToB
1 perfas. Lop pesy 1|14 4 | 8 | + +

U3MEPEHU ¥  DKCIEepUMEHTAIbHBIC

MOTPEITHOCTH

BrimmonHenue nabopatopHoit paboThI

«Omnpenesenne IIOTHOCTH TEI

Kunematuka nocrynarejibHOro
2 | ABHKEeHUSA

. 1 (14| 8 4 8 + +
®usnueckuii BekTop. [loHsTre opra.
Teopust oTHOcUTeNbHOCTH [ amuies.
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[TonoxeHne U ero OTHOCUTENBHOCTb.
Tpaekropusi MarepualibHOW TOYKH.
Comnpukacaromascsi IUIOCKOCTh U
CONIPHUKACAOIIASACS OKPY>KHOCTb.
DNeMEHTapHOEe  MEPEMEIICHUE H
aneMeHTapHbli  myTb.  CKOpOCTb
JIBMOKCHUSI U €€ OTHOCUTCIBbHOCTD.
[IprHIMD CyNeprIO3UIMN IBUKEHUMN.
YckopeHnue. KacarenbHoe 151
HOpMaJbHOE yCKOpeHHus. JlexkaproBa
cucrema KOOpAUHAT.
Kunematnueckue 3aKOHBI
JIBUYKEHUS. IToctynarensHoE
IBMOKEHHE  aOCONIOTHO  TBEPIOTO
tena (ATT).

JIlnnamuka
JABUKEHUSA
[lonsitTue cunbl.  AOCOJIOTHOCTH
CHJIBl B KIIACCUYECKONM MEXAHUKE.
[loHaATHS  paBHOAEWCTBYIOLIEW U
COCTOSIHUA TOKOsA. IlepBbIii 3aKOoH
Hprorona. MHepumnanbHble CHUCTEMBI
otcuéra. Bropoit 3akon HerotoHa u
3akOH  BcemupHOro - TAroTeHwus.
Nmnynse ¥ 3aKOH €ro U3MEHEHMUS.
Tperun 3aKOH HrroTona u
COXpPaHEHHE HMITYJIbCA 3aMKHYTON
cuctembl. [leHTp ™Macc CHUCTEMBL.
Y 1apel ¥ B3pbIBBL.

moCcTynaTejbHOro

2,3

Brinonnenue nadopaTopHoi paboThI

5-8
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«Mammuna ATBya»

Pabora u >Heprus B
NOCTYNATEeJIbLHOM IBHKEHUH

[TonsiTne CHJIOBOTO T1OJIA.
DOnemeHTapHasi pabora u pabora Ha
KOHEYHOM TIEPEMEIICHHH.

MomnocTte. Kunetnueckast sHeprus
U 3aKOH €€ wu3MeHeHus. Teopema
Kénwura. IloTeHiuanbHbIE CHIIOBBIC
MOoJiE W NOTEHUHAIbHAS JHEPTUS.
3aKOH HW3MEHCHMS ITOTCHIIMAIBLHOM
SHEPTUU. HenorteHmuanbHbIie
CHJIOBBIC 1OJIS. ITone CcHII
COIPOTHUBIICHUS KakK IpUMeEp
HEIOTCHIIMAILHOIO CHJIOBOIO IIOJIS.
MexaHuyeckasi SHEPTUA U 3aKOH €€
W3MCHCHHUS. KoncepBaTuBHbIe
CHCTEMHEI.

7-10

BrlinonHenue 1a0opatopHoi paboThI
«Onpenenenue ko3 puimenTa
IIyaccona Meromom anuabaTHOTrO
pacIIupeHus»

9-12

Kunematuka BpaIaTEeJIbHOIO
JBHKEHHUSI

DJeMEHTapHbIi yTroJl MOBOPOTa H
yriioBasi CKOpocTb. CBS3b MEKIY
3JIEMEHTApHBIM YIJIOM MOBOPOTa U
3JIEMEHTAPHbBIM MePEMENICHHUEM.
CB43b MEXIy YTJIOBOM M JIMHEWMHOMN
CKOPOCTSIMHU. YTJIOBOE YCKOPEHHE.

11-
12
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KacarenabHoe 141 HOPMAJIbHOC
YCKOPCHHUA BO BpalliaTCJIbHOM

JIBYKECHUU. BpamarensHoe
mBmwkenne ATT. CoorHomreHue
MEXKY BpallaTeIbHbIM "

IOCTYNATCIIbHBIM ABVKCHUSAMMU.

JIluHaMHM KA BPAIIATEeIbHOI0
JABHKEHHSA

MOMEHT UMITyJIbca U MOMEHT CHJIBI.
3aKkoH VU3MEHEHHUS MOMEHTA
UMITYJIbCA. OTHOCHUTEIBHOCTH
MOMEHTA UMITYyJIbCA. MomeHT
UMITyJIbCA W yIJOBas CKOPOCTb.
MOMEHT  WHEpUHH. OcHoOBHOE
ypaBHEHUE JUHAMUKU
BpamiateiapHoro ABwkeHus ATT.
OceBrie MOMEHTBI WHEPLHH
HEKOTOPBIX TelL. Teopema
[reiinepa. Pabota u kuHeTH4ecKas
AHEPrud BO BpalnaTeJIbHOM
newxkeHuu. [Ipeneccus. Amnanorus
MEXIY MOCTYMATEIbHBIM U
BpallaTeIbHbIM JBUKEHUSMHU.

16

5,6

BrinonHenue nabopatopHoi paboThI
«MasTHuK Makcseuiay

18

12

OcHoBbl TepmoauHamuku (TH) u
MOJICKYJ/JISIPHO-KMHETUYECKOM
Teopuu cTpoenusi Bemecrsa (MKT)

[Ipenmer TJ. Pabora u temmo. T/
mapamMerpel u TJl  cocrosiHuE.

17-
18
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PaBHOBecHble M HepaBHOBeCHbIE T/[
cocrosHusa. ['a3. Temmeparypa kak
byHKIHS PaBHOBECHOTO TA
COCTOSIHUA. YPAaBHEHHE COCTOSHUS.
WNneanvHbii ra3. BHyTpeHHss dHEPTrUs
kak ¢ynkuusa TJI cocTostHUS: mepBOe
Hay4aJio T/. Tennoémkoctu
WJCATBbHOIO Ta3a B  PA3JIUYHBIX
nporeccax. OG6paTtumble u
HeoOpaTuMmble  mpouecchl.  Brtopoe
Hauyano TJI. Outponusi. Bo3pactanue
SHTPONUHU B HEPABHOBECHBIX
IIPOLECCAX H30JUPOBAHHON CUCTEMBI.
Uucno Asoragpo. Pazmepsl Mosieky.
Oproauueckass Teopema. 3aKOH O
PaBHOM  pacCIpEeleleHUU  DHEpPruu
TEIUIOBOIO JBWKEHHUSI B COCTOSIHUU
TEIJIOBOTO paBHOBecHs. lmeanbHbIi
ra3 ¢ Touku 3perus  MKT.
BHyTpeHnHsss dHeprus  MACAIBHOTO
rasa H €ro TEIUIOEMKOCTH B
pa3IMYHBIX  Tpoleccax C  TOYKHU
3penus MKT.

Hanucanue pedepara na remsr T/ u

7 MKT 1-18 8
Hroro no 1 cemecrtpy: 36 | 18 | 18 | 72 9K3
Brinonnenue nadbopaTopHoi padOThI
8,9 | «Hccimenosanue XapaKTePUCTUK 1-2 2 8
AIIEKTPOCTATHYCCKOTO OIS
8 | HanmpsizkéHHOCTH 1-4 | 8 4 8
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3JIEKTPOCTATHYECKOIr0 MOJIst
DNEeKTPUYECKU 3apsil KaK UICTOYHUK

ANEKTPOCTATUYECKOrO TMOJs. 3aKOH
Kymona. [IprHIMIIBL
OJIM3KOACHCTBUS U JAITBHOCHCTBHUS.
[TonsiTue duznIecKoro TOJISL.
DJIEKTpOCTaTUYECKOE  MOJie  Kak
YaCTHBIN clydail (PU3UYECKOTO IMOJIS.
MatemaTtuueckue mojsi Kak Croco0
ONMCaHUsA HEIIPEPBIBHO
pacnpenenéHHOn MAaTEPUHU.
Hanpsxk€anocTh KaK CUJIOBAs
XapaKTEPUCTHKA  DJIEKTPUYECKOTrO
nonst. IlpuHmmn — cynepno3unuu

AIEKTPUUECKUX ToJIei B
IPUMECHCHUH K  HAIPsSKEHHOCTH.
ITone JIATIONIS. OcobOenHocTH
CHJIOBBIX JIAHUN OJIA
HAIPSKEHHOCTH

anekTpocTtarnyeckoro mois. IToTok
BEKTOpa HaNpspKEHHOCTH. Teopema
Octporpaackoro-I'aycca (OI') B
BakyyMe. [Ipumenenne teopemsr OI
TUTS pacuéra HANPsHKEHHOCTH
pacnpenenEéHHbIX HCTOYHHUKOB.

11

Brinonnenue nadbopaTopHoi pabOThI
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«3mepenue yAEIBbHOTO
CONPOTHUBIICHUS ITPOBOIAN»

IToTeHIMAJ 3JIEKTPOCTATHYECKOT 0
1moJIst

[ToreHunanbHOCTH
3JIEKTPOCTATAYECKOTO TIOJISL.
[ToreHnuan Kak BSHEpreTudeckKas
XapaKTEPUCTHUKA
ANEKTpOocTaThdecKoro mois. CBs3b
MEXKITY HaIpsKEHHOCTBIO 51
IIOTEHIINAJIOM. [TpuHIIMT
CYIEPIIO3ULIUU DJIEKTPOCTATUYECKUX
MOJIEN B MPUMEHEHUH K MMOTECHINATY.
Hanpsokenue. Pa6ota
3JIEKTPOCTATUYECKUX CHUJ Ha
MEepEMEIIICHUN  MPOOHOTO  3apsija.
DHEPrusi CUCTEMBI 3apSI0B.

5-6

12

BrinonHenue 1a0opatopHoi padboThI
«3mepenune TOPU30HTATBHON
COCTAaBJISIIOLIEH MAarHUTHOTO  TOJIS
3emuii ¢ TIOMOIIBKD  TaHIE€HC-

raJlbBaHOMCTpa»

5-6

12

Brinonnenue adbopaTopHoi pabOThI
«MccnenoBanne MeTIM THUCTEpe3uca
B Pa3IMYHBIX MaTEpHUaJIax»

7-9

10

JAM3J1eKTpUKM W TPOBOJAHMKH B
JIEKTPOCTATHKE
Jnanexktpuueckas cpena.

7-10
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[Tonsiprsanus. Jnsnexkrpuyeckas
BOCIIpUUMYHBOCTb. Teopema OI' B
IUBJIEKTPUKE. Jusnexktpruueckas
MIPOHHIIAEMOCTb. DNeKTpUYeCcKoe
cmenienue (uHaykuus). I[lonsarue
AIEKTPOCTATUYECKOTO IPOBOJAHUKA.
Pacnpenenenne 3apsga 1mo  ero

ITIOBEPXHOCTH. DJleKTpruUecKas
€MKOCTh YEAUHEHHOTO MPOBOJIHUKA.
Bzaumnas €MKOCTb JIBYX
MIPOBOJHUKOB. Konpnencaropsr.

DHEprus JIEKTPUIECKOTO MOJIS.

15

Brinonnenue nadbopaTopHoi padOTHI
«HccnenoBanue
KOJIE€OaHHI CTPYHBD

BBIHYXKACHHBIX

11

11

3aKOHBbI MOCTOSAHHOIO TOKA
Bekrop minotHocTu Toka. Cuia Toka.

3akoH Oma B muddepeHmanbHON
dbopme. VYiaenpbHOE COMPOTUBICHUE
cpenpl. 3akoH Oma B MHTETPAIbHOMN
dopme. ConpoTHUBICHHE YydYacTKa
LHenu.  OJNEKTPOIABMXKYINAs  cuja
(BAC) yuactka. 3akoH JIxoynsi-
JleHma B HWHTErpaJlbHOM H B
muddepeHnmanbaon hopmax.

11-
12

12

MarmeTusm

13-
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MarsHutHO€E noJi€ U €ro BO3/I€MCTBUE
Ha JABWKymMecs 3apsasl.  Cuia
Jlopennia. MarHuTHas UWHIYKUHS.
Cuna Amnepa. MarHUTHBIE MOMEHT
Y BO3JCHUCTBUE HA HETO MAarHUTHOTO
noJsA. ICTOYHUKA MarHUTHOTO TTOJISL.
3akoH buo-Casapa-Jlannaca.
Maruutsslii  otok. Teopema OI
JUIsl MarHUTHOTO ToJisA. PaGoTa cuiel
Ammnepa. 3aKkOH TOJHOTO TOKa U
¢usnueckas Teopema (Crokca B
BaKyyme u B MAarHeTHKE.
Hanpsk€HHOCTP MAarHMTHOTO TIOJIS.
MaruutHass BOCHPUUMYHMBOCTH U
MarHuTHasI IIPOHULIAEMOCTb.
JIuHeiiHple MarHeTuku (aua- U
napamMarHeTHKu) W HEJIUHEHHBIN
MAarHeTHKU (peppomarneTukn).
HamaranunBanue
beppoMarHeTUKOB: KpUBas
HA4YJIbHOU HaMarHUYEHHOCTH,
npeaeabHas U HENpeAesbHbIC METIN
rucrepesuca. JKECTkMe W MSATKuUE
MAarHeTHKHU.

16

13

JJIeKTPOMATHUTHAS MHIYKIUSA

3akon ®apanes u npasuio JleHna.

17-
18
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BuxpeBoe anekTpuyeckoe o€,
CamMouHAYKITHS. [Tepexonnbie
MPOIIECChl B JJICKTPUUYECKOU IICIIH.

3H€pFI/I$I MAargimMTHOI'O ITIOJIA.

Hroro no 2 cemectpy: 36 | 18 | 18 | 72 + + | 9K3
UTOI'O 72 | 36 | 36 | 144 + + 2
3aBenyronuii kadenpoit
«Duzukay
JloLeHT, K.X.H. /Ctpekanuna J[.M./
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Ipunoxenue 1 x

paboueii mporpamMme
MUHUCTEPCTBO OBPA3OBAHUA Y HAYKH POCCUMCKOM ®EIEPALIUU

®EJIEPAJILHOE TOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIETO OBPA3OBAHHSI
«MOCKOBCKHH NOJIMTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHUH IMMOJINTEX)

Hampasnenune moarorosku: 15.03.04 ABTOMATH3AaIMA TEXHOJOTHYECKHUX IpoueccoB U
NMPOU3BOACTB

OI1 (mpoduis): «POOOTHI U POOOTOTEXHUYECKHE YCTPOMCTBAY
dopma 00yyeHus: ouHas

Bun npodeccronanshoii gesrensaoctu: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa «DPuznKay

®OH/] OUEHOYHbLIX CPEJICTB
MO JUCHUMNIUHE «®usuka»

CocraB: |. ITaciopT ¢oHAa OLIEHOYHBIX CPEJICTB

Il. Onucanvie OIEHOYHBIX CPEACTB:
1. KoMIIeKTHI KOHTPOJIBHBIX padoT (K/P)
2. Tembl pedeparos (P)
3. BOMPOCHI 10 TeMaM JUCHMILIMHBI K ycTHOMY ompocy (YO)
4. dounpa tectoBbix Bonpocos (T)
5. TNpHUMEpHbIE BOIPOCHI JUIs 3alUThI JabopaTopHOi paboTs! (3JIP)
6. oOpazer Owtera Jis 3a4€Ta U BOMPOCHI JIJISI TOJATOTOBKH K 3a4€Ty (3)
7. oOpazsen Oumiera A 9K3aMeHa BOMPOCHI AJIsl MOJATOTOBKU K dk3ameny ()

CocraBurtenan:

Honent C.B. KonsLios

Mockaa, 2022 rop
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Tao0muma 1

MMACHOPT ®OHJIA OHEHOYHbBIX CPEACTB

PU3UKA

@®I'0OC BO 15.03.04 ABTOMATH3AIUA TEXHOJIOTMYECKNX IPoLEeCCOB U IPOU3BO/JICTB

B nipoliiecce 0cBOEHUS TaHHOM TUCHUIUIMHBI CTYACHT (OPMHUPYET U IEMOHCTPUPYET clieayrolue npogeccnoHaabHble KOMIETEHIMHU

KOMINETEHLUU
UH-  |[@OPMYJIMPOB-
IEKC KA

IlepeyeHb KOMIIOHEHTOB

Texnoorus
¢dopmuposa
HUA

KOMIIeTeHIIN

dopma
OLIEHOYHOI'0
cpencrBa**

CTeneHn ypoBHeil 0CBOEHUS KOMIIETEHIIHI
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OIIK-1 [2omoenocmbio

Wmamemamuyeckuil
annapam,
meopemuyeckue,
pacuemmoie
PDKCNEPUMEHMATIbHBIE
WMemoowl
ucce0osanull,
Memoobl
Mamemamuuecko2o
KOMIbLIOMEPHO20
modenuposarus
npoyecce
npogeccuonanbHol
OesmenbHocmu

npuMeHamy  pusuUKo-

u

3HaTh:

OCHOBHBIE  3aKOHBI M  TIOHATHUS
(bM3UKH W OCHOBHBIC (DHU3HUCCKHE
METOBI HCCIICAOBAHHUSL.

Ymern:

[IPUMEHSTH 3HaHUA 10 (HPU3UKE K
PEIICHHIO TPAKTUUECKUX 3a/1a4,
MCIIONb30BaTh MaTeMaTHYECKUN
ammapar IpH BEIBOJC (PU3NIECKUX
3aKOHOB, IUTAHUPOBATH U
BEITIONHSTH yueOHOe
PKCIIEpUMEHTAIBHOE U
TEOPETUIECKOE UCCIICIOBAHUE
(hU3NYECKUX SBICHUH.

Biaagers:

CHUCTEMOI TEOPETUUECKUX 3HAHUH 110
(bM3KKe, METOIOJIOTHEH U METOJAaMHU
(hnznaeckoro JKCIIEPUMEHTA,
HaBBIKAMH PEIICHUsS] KOHKPETHBIX
3ajad M3 pas3HbIX obnacteil (usuku

rra xmaAanIIAa AANATNATATMNYIIAIIIANL

TEeKITHS,
CaMOCTOSITENb
Has pabora,
CEMHHAPCKUE
BaHATHS,
BBITTOJTHEHHE
nmabopaTopHBI
X paboT,
HanucaHue

pedepara

YO,
3JIP,
KP, P,

ba3zoBbIil ypoBeHb:
BOCIIPOM3BOJICTBO IOIy4Y€HHbIX 3HAaHUHN B X0JI€

TEKYILIETO KOHTPOJIS U IPOMEKYTOYHOM aTTecTanun
IMoBbIIEHH DI YPOBEHb:

'YMeHre HecTaHAAapTHO OTBeYaTh HA IIOCTABJICHHBIC
BOIIPOCHI

**- CokpaineHus ()OpM OIIEHOYHBIX CPECTB CM. B MpuiiokeHnu 2 K PII.
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OIIMCAHHUE ONEHOYHbBIX CPEJACTB

ITpunoxenne 2
K pabodeii mporpaMme

Hepeqem, OLCHOYHBIX CPEACTB IO JUCHUILJINHE «Puzuka»

HaumenoBan [IpencraBnenue
Ne
oC ue Kparkas xapakTeprcTHKa OIIEHOYHOTO CPEJICTBa OLCHOYHOI'0 CpeACTBa
OILIEHOYHOTI'0 B ©®OC
KontponbhHast |CpeacTBo  HpOBEPKM  YMEHMM  IPUMEHATH
KoMIUIEKT KOHTPOIBHBIX
1 pabora MOJYy4YCHHbIE  3HAHHUS  JUIi  pEIIeHUs  3a/1ad .
3aJJaHUi TI0 BapUaHTaM
(K/P) OIPEAEIIEHHOTO THUIIA IO TEME WIH PA3IAETY
[IponykT caMmocTosTensHOW paboThl  CTyIEHTA,
pEeCTaBIAIOINNA cO00M KpaTKoe H3/I0)KEHUE B
NUCbMEHHOM  BHJE IOJYYEHHBIX  pE3yJIbTaTOB
Pedepar TEOPETUYECKOI0 aHajgu3a ONpPEIEeNICHHONM HaydHOM
2 bep P P v Tems! pedepaToB
(P) (yueOHO- UCCIIeIOBATEIbCKON) TEMBI, TJE aBTOP
[PacKpbIBaeT  CyTh  HCCIEIyeMOW  TIpoOJIeMBl,
NPUBOAUT pPA3JIMYHbIE TOYKH 3PEHHUs, a TaKKe
COOCTBEHHBIE B3IJISJIbI HA HEE.
CpelncTBO ~ KOHTpOJI,  OpPraHM30BaHHOE  Kak
creruaibHas Oeceqa eJarornyeckoro paboTHUKA C
i 00yJaromyMCHsl Ha TeMBbI, CBSI3aHHBIE C W3ydaeMOU Borpoci 1o
3 VYcrasliil onpoc (00Y4 ¥ ) A Temam/pasaenam
(YO) MUCHUIIIIMHOM, ¥ pacCYUTAaHHOE Ha BBIICHEHUE
. JUCLIUTUIMHBI
00beMa 3HaHUN O00YYaIOLIETrocsl MO ONPEIETICHHOMY
paszueny, Teme, mpobiemMe u T.11.
Cucrtema CTaHIApTH3UPOBAHHBIX 3aJJaHnH,
Tecr MO3BOJISAIONIAs ~ aBTOMATHU3UPOBATh  MPOLEIYPY .
4 . - |DOHA TECTOBBIX 3a/laHUH
(T) M3MEpPEHUs]  YpPOBHS ~ 3HaHUM U yMEHHH
0Oyuaromerocs.
CpelncTBO TMPOBEPKHM YMEHHHA W HaBBIKOB TIO
3amuTa _ |ucnionb3oBaHuI0  J1abopaTopHOro 000pynoBanus H | IIpuMepHBIE BOIIPOCHI
nabopaTopHOit
5 paboTs: M3MEPUTEIIBHBIX npubopoB, o0paboTke IS 3AIIUTHI
(3J1P) HKCIEPUMEHTAIbHBIX JaHHBIX M MX CPAaBHEHHUIO C | J1abOpaTOpHBIX paboT
TEOPETUYECKUMHU pacyeTaMH
CpelicTBO MPOBEJCHUS MPOMEKYTOUHOH aTTeCTaluu
[0 pe3yJibTaTaM BBIIIOJHEHUS BCEX BUJOB y4eOHOM Bonpocer myst
dx3amen  [Pa0OTBI B TeueHHMH ceMecTpa C mpocraBienueM | TOATOTOBKH K 9K3aMCHY,
6 TIPUMEPHI
(€)) OLIEHKU «OTIHYHOY, «XOPOILIOY,
HK3aMEHaIlMOHHBIX
«(YTOBJIETBOPUTEIHLHOY» WA GIIIETOB

KHCYOOBJICTBOPUTCIBHO
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MHWHUCTEPCTBO OBPA30BAHU S 1 HAYKU POCCUMCKOM DEJNEPALIUN
®DenepabHOE rOCYyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHHE BHICIIETO 00pa3oBaHuUs
MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

Hanpagnenue noaroroBku:

15.03.04 ABTOMaTH3aNMs TEXHOJOTHYECKHX MPOLECCOB U MPOU3BOJCTB
[Tpodunb: «Po6OTHI 1 POGOTOTEXHHYECKHE YCTPOHCTBA»

Kadenpa duszuka
KomiuieKkT 3a1aHuil 1J151 KOHTPOJILHOU PadoThl

0 TUCIUIUINHE (U3KKA

@0]9][/161 meKyuieco KOHmpOJiAi, npoeepAouas CmenenHb OC60ECHUA KoOMnemerHyuu
OIllK-1

Tema ... Kunemamuxka nocmynamenbHo20 08UMNCEHUA

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE JBUKEHHE T€Ja OIUCBHIBACTCS CIEAYIOIIMMU 3aKOHAMU BUKCHMUS:

x(t) =13-97t +26,5t; y(t)=7,5—6t —17t
X,y JlaHbI B METpax, t — B CeKyH/1ax.
Omnpenenure B MOMeHT Bpemenu t=11 c: 1) koopAauHATHI Tena; 2) NPOEKIMH CKOPOCTHU Tena; 3)

MPOCKIIMK yCKOpeHusi; 4) KacaTelIbHOE YCKOpPEHHE; S5) HOpMajdbHOE YCKOpeHue; 6) paauyc
KPUBU3HBI TPACKTOPHH

BAPUAHT 2
KOHTPOJIBHAA PABOTA Nel: KHHEMATHUKA
JIBymMepHOE IBHKEHHE TEJla ONMCBIBAECTCS CICAYIOIMMU 3aKOHAMU JIBUKCHUS:

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

X,y JaHbl B METpaX, { — B CEKyHaax.

Omnpenenure B MOMEHT BpeMeHH t=5 C: 1) koopauHaThl Tena; 2) MPOEKIMH CKOPOCTU Tena; 3)
NPOEKIUN YCKOpEHUs; 4) KacaTelbHOE YCKOpPEHHE; 5) HopMallbHOE YCKOpeHue; 6) paauyc
KPUBHU3HBI TPACKTOPHH

BAPHUAHT 3
KOHTPOJIBHAA PABOTA Nel: KHHEMATHUKA
JIBymMepHOE IBUKEHHE TeJla ONKMCBIBACTCS CICAYIOIUMHU 3aKOHAMU JABUKCHU:

x(t)=25+01t +6,5t; y(t)="7,5+66t—1,7t

X,y IaHbI B METpax, t — B CEKyH1ax.

Omnpenenure B MOMEHT BpeMeHu t=34 C: 1) koopAWHATHI Tefa; 2) MPOEKIMH CKOPOCTH Tena; 3)
MPOCKIIMU yCKOpeHusi; 4) KacaTelbHOE YCKOpPEHHE; S5) HOpMalbHOE YCKOpEeHHe; 6) paamnyc
KPUBU3HBI TPACKTOPUU




BAPUAHT 4
KOHTPOJIBHAA PABOTA Nel: KHHEMATHKA
JIBymMepHOE IBHKEHHE TEJla ONMCBIBACTCS CICAYIOIUMU 3aKOHAMU JABUKCHU:

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

X,y IaHbI B METpax, t — B CEKyHIax.

Omnpenenure B MoMeHT Bpemenu t=10 C: 1) koopauHATHI Tena; 2) MPOESKIIMN CKOPOCTH Tena; 3)
MPOEKIIMHU YCKOpeHHs; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMallbHOE YyCKopeHue; 6) paauyc
KPUBHU3HBI TPACKTOPHUH

Tema ... ﬂunamuka epauiamesibH0o20 OBUIICCHUA.

BapuanTt 1

MaxoBHK BpaIaeTcs 1o 3aKOHY, BhIpakaeMoMy ypaBHeHueM ¢=A+Bt+Ct?, re
A=2pan, B=16 pan/c, C=-2pazn/c’. MoMeHT HHEpIU MaXoBHKa paBeH S0kr-m2. Haiiti MoMeHT
CHJI, IGMCTBYIONINX HAa MaXOBUK (Bpalllaloluii MOMEHT) B MOMEHT BpeMeHu t=1c.

Bapuant 2

CriomiHoM IUAMHAP Maccol M=4 Kr KaTuTcs 0€3 CKOJIbKEHUS 10 TOPU30HTATbHON
noBepxHocTu. JInHelHas ckopocTh ocH LIMHApa paBHa 1 M/c. Onpenenure NOIHYIO
KMHETUYECKYIO SHEPTUI0 LIUIIUHAPA.

Bapuanr 3

Ha uunuuap, KOTOpbIid MOKET BpAIIaThC OKOJIO TOPU3OHTAIBHON OCU, HAMOTaHA HUTh.
K koHIly HUTH TipuBsI3aH rpy3uK Maccoit M=0.1 Kr, KOTOPBII MOXKET CBOOOIHO OMYCKAThCS.
CunTtas MOMEHT MHEpPIUH IINHAPA paBHBIM 0.02 Kr-M2, ONpeienTe YCKOPEHHE IPy3HKa.

Bapuanr 4

JIBa mapuka mMaccamu M=10 T CKpemyieHbl TOHKUM HEBECOMBIM CTEP)KHEM JJIMHOU
[=20cm. Omnpenenute MOMEHT WHepiH | CHCTEMBI OTHOCHUTEIBHO OCH, MEPIEHANKYISPHON
CTEPKHIO M TIPOXOJIAIIEH Yepe3 TOUKY CTEPKHS, IENAIIeH ero JJIMHY B OTHOIIEHUH 1:2.

Tema ... Hanpasxcénnocmo, nomenyuain.
Bapmuanr 1

DJeKkTpudeckoe IMmojie 00pa30BaHO PaBHOMEPHO 3apsDKEHHBIM JHMCKOM pajauyca 2 M ¢
TIOBEPXHOCTHOH TIUIOTHOCTHIO 3apana 4 MkKi/cm?. OmnpenenuTh KaKyl CKOPOCTh TIONYYHT
NepPBOHAYAILHO HEMOJIBM)KHBIM 3JIEKTPOH, MPUOIIIKASCh K AUCKY 10 €r0 OCH OT paccTosHUs 4
MM JI0 pacCTOsIHUS 1 MM /10 IIEHTpa AucKa.

Bapuanr 2

[ToTeHIMa IEKTPOCTATUIESCKOTO TOJISI U3MEHSIETCS 10 3aKOHY @(X,Y)=-A4In(X/a)+ B+,
rne A=1 B, B=1 B/M, a=1 cm. Onpenenuts HanpsHXKEHHOCTh 3JIEKTPOCTaTHUECKOTO MOJS MpU
x=a, y=1,5a.

Bapuanr 3

Ornpenenutb HANPSHKEHHOCTh, CO3JaHHYI0 PABHOMEPHO 3apS>KEHHBIM TOHKUM JUCKOM
paauyca 2 M, 3apsa KoToporo paseH 3 HKII, Ha ero ocu Ha pacCTOSTHUM | MM OT IIEHTpa AUCKA.
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Bapmuanr 4

Tpu TOUEUHBIX OAMHAKOBBIX 3apsaa BeauunHo 1 HK1 HauMHalOT ABUraThCs Mo
JEUCTBUEM CUJT B3AaMMHOTO OTTAJIKMBAHUS U3 BEPILIUH MPABUILHOTO TPEYTOJIbHUKA CO CTOPOHOM
10 cM. OnpenenuTh UX IpeIebHYI0 CKOPOCTb, €CIIH Macca KaX/Ioi yacTHIsl paBHa 10° T

Tema ... 3aKOHbI NOCMOAHHO20 MOKA.

BapuanTt 1
BbluuciauTh MOrpemiHOCTb, BO3HHUKAIOIIYIO IPU H3MEPEHHH CONpOTHBICHUS R ¢
MOMOIIIBI0 CXEMBbI, yKa3aHHOW Ha pucyHke. ComportuBienue ammepmerpa Ra = 1 MOwm,

conpotuiienne BojbT™MeTpa Ry = 1 kOwm. Ilokazanus BonbTMeTpa Uy = 5 B. Ilokazanus
ammiepmetpa la = 5 mA.

\/ |
— R

Bapuanr 2

Cuna Toka | B mpoBoHIKE MeHseTCsa BO BpeMeHH 110 3akoHy |=3+8t3; rae | BeipaxeHo B
amrepax, t - B cexkynnax. Kakoe xonmuuecTBo snextpudectBa Q MpOXOAHMT Yepe3 MOIepeuHoe
CeYeHHUE ITPOBOJHMKA 3a BpeMs OT t, =3¢ got, =5c?

Bapuant 3

DJeKTpoIBUTATENb TUTAETCS OT ceTH ¢ HanpsbkeHueM U=24 B. Yemy paBHa MOILTHOCTb
Ha BaJly JIBUTATENsl IPU MPOTEKAHUH 110 €ro 00MOTKe Toka |=8 A, ecru u3BeCTHO, YTO MpHU
MIOJTHOM 3aTOPMaXKUBAHUHU SKOPs 1O 1eNH UaeT ToK lo=16 A?

BapuaHT 4

Onpenenuth JJIMHY TPOBOJIOKU, JUaMeTp KoTopod paBeH 0,25 MM, yraerapHOE
conpotuBieHue 50 HOM-M, HEOOXOIMMYIO Ui M3TOTOBJICHUS HArpeBaTelss ¢ MaKCHUMAallbHOM
MOIIHOCTBIO, €CJTM BHYTPEHHEE COMPOTHBIICHNE UCTOYHHKA TOKA paBHO 1 OM.

Tema ... Koneoanus u 6onnol.
Bapmuanr 1

JIBe Touku HaxomsTcs Ha paccTossHMM x=50 cM Jpyr OT Apyra Ha NpsMOH, BIOJb
KOTOpOM pacmpocTpaHsieTcsi BoiiHa co ckopocTh v=50m/c. Ilepuon komnebanuit 7=0,05 c.
Haiitu paszHocth a3 koneGaHMii B ITUX TOUKAX.
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Bapmuanr 2
OnpenenuTs aMIUIMTYAY M Ha4aJIbHYIO a3y CyMMapHOIO KOJIEOaHuUs, TOJIy4aroIerocs B
pe3yJibTaTe CyNeprno3uLUy JBYX TAapMOHUYECKUX KOJIEOAHUMN:

&(t)= A -cos(at + gy, ) &(t)= Ay -sin(t + g, ),
Ecimu 41=2 mm, A1=3 mm, @01=0, goo=m/4.

Bapuanr 3

CMmeleHe OT MOJ0KEHUS pABHOBECHUS TOUKH, HAXOJAIICIHCS Ha PACCTOSHUU X=4 CM OT
HMCTOYHMKA KojieOanuii, B MoMeHT t=T/6, £=A/2 (A-ammiutynaa konebanuii). Halitu amuny
OeryIei BOJTHBI.

Bapmuanr 4

JIBa rapMOHHUYECKUX KOJIeOaHus, HAPaBIECHHBIX 110 OJJHON MPSMON U UMEIOIINX
OJIMHAKOBBIE aMIUIUTY/BI ¥ IEPHOBI, CKIIAIBIBAIOTCS B OJJHO KOJIEOAHUE TOH YK€ aMILJTUTY/IbI.
Haiitu paznocts (a3 3Tux KojaeOaHuil.

CocTaBuUTEIb:

JlouieHT /C.B. Konbuios/
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MHWHUCTEPCTBO OBPA30BAHU S 1 HAYKU POCCUMCKOM DEJNEPALIUN
DenepaibHOE rOCYyJApPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIFHOE YUPEKICHHE BHICIIETO 00pa3oBaHuUs
MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

Hanpagnenue noaroroBku:

15.03.04 ABTOoMaTH3aNMSs TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOJICTB
[Tpoduns: «Po6GOTHI H POGOTOTEXHHYECKHE YCTPOHCTBAY

Kadenpa Ousnka

Tembl pedpepaToB

no aqucimminae Ousznka

@0]9]1/161 meKyuieco KOHmpOJiAi, npoeepArouas Cmenenb OC60EHUA KoMnemerHyuu

OIlIK-1

IlepBLIii ceMecTp

1.

«IIpenmer TepmoanHamuku. Temno u pabota B TepmoauHamuke. [lonstue
TEPMOJUHAMHYECKOTO COCTOSHUS

«Temnepatypa Kak (YHKIMS PaBHOBECHOIO  TEPMOIAMHAMUYECKOTO
COCTOSIHUA. Y paBHEHUE COCTOSIHUS U €T0 POJIb B TEPMOIUHAMUKE

«ITepBoe HaYaI0 TEPMOJUHAMUKYA U BHYTPEHHSISI SHEPTUS»

«JHTpONHUs KaK Mepa HEOOPATUMOCTH TEPMOJUMHAMHUYECKUX IMPOIECCOB B
W30JIMPOBAHHOUN CUCTEME

«OmnpeneneHne KOJIMUECTBA CTETIEHEH CBOOOIbI MOJIEKYJT HICAIBHOTO Ta3ay
«CTaTUCTUYECKHUI CMBICI SHTPOIIUN»

CocTaBuTEIb:

JlomeHT /C.B. Komnbuios/
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MHWHUCTEPCTBO OBPA30BAHU S 1 HAYKU POCCUMCKOM DEJNEPALIUN
DenepabHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTEeNIbHOE YUPEKICHHE BBICIIETO 00pa30BaHUs
MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

Hanpagnenue noaroroBku:

15.03.04 ABTOMaTH3aNMs TEXHOJOTHYECKHX MPOLECCOB U MPOU3BOJCTB
[Tpodunb: «Po6OTHI 1 POGOTOTEXHHYECKHE YCTPOHCTBA»

Kadenpa duszuka

Bonpocsl 1151 yCTHOTO onpoca

MO TUCIUIUINHE (hU3HKA

QOPMG meKyuieco KOHmpoJii, npoeepPArUail CMeneHb OC60EHUL KOMNENEHYUU

OIlIK-1

Pasnen Kunemamuka nocmynamestbHo2o OsuUdICeHUA

1.

ISR

18.
19.
20.

21.

Uro Takoe pu3nvecKkuii BEKTOP U €ro opT?

Yto Ha3bIBaeTCHI a0COIIOTHBIM, 4 YTO — OTHOCHUTEIBHBIM?

[TpocTpaHCTBO OTHOCUTEIBHO UJIH a0COIIOTHO?

UYro Takoe JBUKEHHE MAaTEPUATILHON TOUKH?

UTto Ha3bIBaeTCs NPaBUIIAMH TEOPUU OTHOCUTEIBHOCTH?

Kaxoit pannyc-BekTop Ha3bIBaeTCs «aOCOTIOTHBIMY, KAKOW «OTHOCHUTEIBHBIMY, & KaKOM
MEPEHOCHBIM?

UTto Takoe conmpuKacaromascs K JaHHON TOYKE TPACKTOPUH OKPYKHOCThH?

UTto Takoe paanyc KpUBU3HbBI TPACKTOPUHU B JAHHOH €€ Touke?

UYro Takoe opT KacaTeNbHON U OPT HOPMAJIU B IaHHOM TOUKE TPAaeKTOpUU?

. UTo Takoe myTeBasi CKOPOCTb M CKOPOCTh JBMXKEHM? KakoBa CBsA3b MeXay HUMU?

. JlaTb KOPPEKTHOE OIpPEAEIICHNE YT MAaTEPUAIBHON TOYKH.

. ChopmynupoBaTh 3aKOH OTHOCUTEIBHOCTH CKOpocTu [ anues.

. EcTb 1tn yckopeHue y Tena, KOTOpO€E IBUKETCS 110 OKPYKHOCTH PaBHOMEPHO?

. JlaTp onpeneneHus 1 BbIpaKE€HUs TAaHTCHIIMAIbHOIO M1 HOPMAaJIbHOTO YCKOPEHHM.

. UTo Takoe KoopANHATHI?

. Uto Takoe 6a3uc cuCcTeMbl KOOpIUHAT?

. B uéM npeumyinecTBa 1eKapTOBOM CUCTEMbI KOOPIAMHAT IIEpE] CUCTEMAMU C IPYTUMHU

6asucamu?

Urto Takoe nexkapToBa KoopauHarta?

UTto Takoe KHHEMATUYECKUE 3aKOHBI IBUXKCHUS?

Kak Ha ocHOBaHMM 3aKOHOB JIBUKE€HHUSI OJTYYUTh 3aBUCUMOCTH CKOPOCTHU JIBHXKEHHS U
YCKOpPEHHS OT BPEMEHU

Kak Ha ocHOBaHMM 3aKOHOB JIBUKE€HUSI OJTYYUTh TAHT€HIIMATIBLHOE U HOPMAJIbHOE
YCKOpPEHHUS B IaHHBII MOMEHT BpEMEHU?

Paznen /Iunamuka nocmynameiibH0o20 osudiceHu

1.

2
3.
4.
5

JleB yOuBaet nanoit kposnmka. C Kakoi CHIION KpOJIMK JEHCTBYET Ha Jiany JibBa?
Uto Takoe BO3AEHCTBUE OJHOTO TEa Ha Apyroe?

UYro Taxoe cuna?

Yro Takoe TUHAMHYECKOE COCTOSIHUE TENNA U CUCTEMBI TE?

Cuna a0coJt0THA WM OTHOCUTENIbHA?
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13.

14.

15.

16.
17.

Yto Takoe COCTOSIHHE TOKOs? SBiIsteTcs 1M OHO aOCOTIOTHEIM?
Kak nBumxercst T€J10 B COCTOSIHUU TOKOS?

Urto Takoe uHepIuMagbHas cucteMa oTcuéra?

Kaxkoe Teno nagaer ObicTpee: TsokENoe win JErKoe?

. Kak B3Becmm 3emiro?
. KakoBa nmpuyuHa TOro, 94T0 Ha JBYX KOHIIAX HATSHYTOM HUTH, IEPEKUHYTOM depe3 OJIOK,

CHJIBI HATSOKCHUA OZ[I/IHaKOBBI?

. KakoBa nmpuuuHa TOro, 4ro yCKOpEHHUs JIByX I'PY30B, CBSI3aHHBIX HHUTHIO, IEPEKUHYTOU

yepes OJI0K, OIMHAKOBBI 110 MOJYJIIO.

HenonswxHelii 650K MOJBEIIEH K AMHaAMoMeTpy. Uepe3 OJIOK IepeKuHyTa HUTh, Ha
KOHIIaX KOTOpPOM 3aKperjieHbl JBa HEpaBHBIX Ipy3a M1 u M2. Uemy OyayT paBHbI
NOKa3aHMs JUHAMOMETPA, €CIIM IPy3bl IPEJOCTaBUTh CaMUM cede?

3aueM Hy’KEH UMIIYJIbC MaTepUaJIbHON TOUKU?

W3mensierca nu ummynbe cucteMmbl 3emis-JIyHa, M eciu Aa, TO KTO H3MEHSET ero
U3MeEHseT?

3a4yeM HYXEH LIEHTP Macc CUCTEMBI?

Uro Takoe yiap ¢ TOUKH 3pEHUsI TEOPUU U MPAKTUKU?

Pasnen Paboma u ynepzus 6 nOCMynameaibHOM 08UNHCEHUU

1.

12.
13.
14.

Uro Takoe MEXaHUYECKOE COCTOSIHUE CUCTEMBI?

[IpuBecTu npuMepbl PYHKIHI MEXaHUYECKOTO COCTOSIHHSI CUCTEMBI

Kak nmpaBuiipHO cka3aTh: «PaboTa cHITBI 10 mepeMerieHuto Tenay mim «Pabora cribl Ha
MepEeMEIICHUH TeTa

Yro Takoe cuiaoBoe nojue?

B uém pazHuia Mex1y CTallMOHAPHBIMHU U HECTAIIMOHAPHBIMU CUJIOBBIMH MOJISIMH?
Mosxert Jii OBITH Tak: cuiia He paBHa 0, CKOpPOCTh Tela He paBHa 0, @ MOIITHOCTh CHJTBI
paBHa 0?

Urto Takoe KUHETUYECKasi JHEPT sl CUCTEMBI T€J, U IO KAKOMY 3aKOHY OHa U3MEHSETCs?
Uro Takoe MOTeHIIMAIbLHOE CHIIOBOE 1osie?

CdopmynupoBaTh OIpeeieHre MOTEHIMATbHON SHEPTUY Tella U 3aKOH €€ U3MEHEHUS.

. Kakue cumnpl B moBceTHEBHOM MPAKTUKE SIBISIOTCS MOTEHIIMATEHBIMU?
. JlaTb onpeneneHue mosi Cuil conpoTuBiaeHus. [loueMy oHO He siBIsIeTCA

MOTEHIUATbHBIM?

SBASAIOTCS JIU TOTEHIIMATBHBIMU CHJIBI HATSKEHUSI HUTH U PEAKIIUU OTIOPHI?

UTo Takoe MEXaHWYECKas SHEPTHs, U 110 KAKOMY 3aKOHY OHA U3MEHsIeTCs?

JlaTpb onpeneneHre KOHCEPBATUBHOM CUCTEMBI M I0KA3aTh, YTO €€ MEXaHUYECKAs
JHEPrus COXpPaHsAETCs.

Pasnen Kunemamuka epauiameslibHo20 osudICeHUA

1.
2.
3.

o u

Ob6nagaet ¥ MIOMAAh BEKTOPHBIMHU CBONCTBAMU?

JlaTh onpeneneHue IOCKOTo yIiia B paguaHax.

[ToueMy KOHEUYHBIH yroJl MOBOPOTA HE 00JIaJaeT BEKTOPHBIMH CBOHCTBAMHU, a
OECKOHEUHO MaJjkIii 00nagaet?

Hanucats ¢popmyny cBs3u 6€CKOHEYHO MAJIOTO TIEpEeMEIIeHNUs U OECKOHEYHO Majoro
yTJia TIOBOPOTA.

CdhopmynupoBaTh MpaBUIO0 MOAYJISI BEKTOPHOTO MMPOU3BEJCHUS U €T0 HAIIPABICHUSI.
CBs13b YIVIOBOM M JIMHEIHOW CKOPOCTEM.

Hamnucarp BelpaxkeHus: TAHT€HIMAIBHOTO U HOPMAJIbHOTO YCKOPEHU Yepe3
MIPOM3BOIHBIC YTJIa TOBOPOTA.

Omnucatp CBSI3b MEXK/Y MOCTYNATENIbHBIM U BpalIaTEIbHBIM JIBHXKCHUSIMU B CITy4ae
MaTepUaIbHOW TOYKU U aOCOJIOTHO TBEPJIOTO TENa.
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Paspen lunamuxa epawiamenbHo2o 06UHCeHUA

arLONE

©®~No

JlaTb onpeneneHue MOMEHTAa UMITYJIbCa MaTEPUAIbHOM TOYKH.

JlaTh onpeneneHrue MOMEHTA CHJIBI.

Hanmcats 3aK0H n3MEHEHHs] MOMEHTA HUMITYJIbCa MaTepI/IaHBHOﬁ TOYKHU

Hamnucarb 3ak0H U3MEHEHUSI MOMEHTA UMITYJIbCAa CUCTEMBI MaTE€PUAIbHBIX TOUEK.
Kak cBsi3anbI Mex1y cO00I MOMEHT UMITYJIbCa CUCTEMBI B 1a00OpaTOPHOI cucteme
OTCU€Ta U B CUCTEME OTCUETA «I[EHTP MAacC CUCTEMbD»)

CBsi3b MEX]1y OCEBBIM MOMEHTOM HMITYJIbCA U YTJIOBOM CKOPOCTHIO.

Hamnucars 0ocHOBHOE ypaBHEHHE TMHAMUKHU BPAIATEIbHOIO JBUKEHUS.
CdopmynupoBats Teopemy Llteiinepa

JlaTb BbIpa)keHUE 3JIEMEHTapHOI pabOoThl BO BpalllaTeIbHOM JIBH)KEHUU

. JlaTb BbIpayKEHUE KUHETUUECKON 3HEPTUH a0COIIOTHO TBEPAOIO TEJIA, BPALAIOLIETOCs

OTHOCHUTCJIIBHO 3aerHJ'IéHHOI71 OCH.

Paznen Hanpﬂofcé'unocm b dJleKmpocmamu4ecKozo noJjia

1.

o s w

~

10.
11.

12.
13.

14.
15.

JlaTh onpeneneHre TOYEYHOTOo 3apsia B Cllydae HEPEPhIBHOIO paclpeesIeHus 3apsaaa
110 00bEMY, TIOBEPXHOCTH, JTUHHH.

ChopmynupoBaTh NPUHIUIIEL JATBHOACUCTBUS U ONM3KonecTBUsA. Kakoit u3 Hux
OKa3aJics BEpHbIM?

UTo Takoe 31eKTPOCTATUUECKOE ToJie?

UYro Takoe MpoOHBIH 3apsi 10 OTHOMICHHUIO K TAHHOMY JIEKTPHYECKOMY TTOJTI0?
UTO Takoe MareMaTUuueCKoe MoJje JIEKTPUUECKON HAMIPSKEHHOCTH U JIJIS1 YETO OHO
HYKHO?

ChopmynupoBaTh npaBuia rpagueckoro NpeacTaBiIeHHsi BEKTOPHOTO
MaTEeMaTHYECKOro MOJIs

Onucath CBOKWCTBA CUJIOBBIX JIUHUM AJIEKTPOCTATUYECKOIO MOJIS.

B kaxom ciyyae npuMeHsieTcsl IPUHLUI CYNEPIIO3ULINN AIEKTPUUECKUX TOJIeH?
3anucaTh €ro BbIPaKEHUE B CIy4ae JUCKPETHOIO U HEMPEPBIBHOIO pacipeieseHus
3aps10B-NUCTOYHUKOB.

UTo Takoe 3NeKTPUUECKUN JUNO0JIb?

Urto Takoe TenecHsI yroa? HamucaTs BeIpakKeHHE 2JIEMEHTAPHOTO TEJIECHOTO YTIIa.
Yro Takoe MOTOK BEKTOPHOTO NoJiA? B KakoM ciyyae 3TO MOHATHE CBSI3aHO C
NIBIOKeHnEM?

Cdopmymuposats Teopemy Octporpaackoro-I'aycca B Bakyyme.

3anucaTh BhIpa)KEHUE HAMIPSDKEHHOCTH MOJISE OJJHOPOAHO 3apsKEHHOM OeCKOHEUHOM
MJIOCKOCTH.

Yro o3HavaeT «0€CKOHEYHOCThY TIOCKOCTH?

3anucarh BhIpaK€HUE HAMPSKEHHOCTH MOJIs1 OJHOPOIHO 3apsyKEHHOW OECKOHEUHOM
MIPSIMOY HUTH.

Paznen Ilomenuyuan

1.
2.

o

[Toyemy mose >MEKTPOCTATHIECKON HANPSHKEHHOCTH SIBIISIETCS MOTEHIIUATBHBIM?
Kak Ha3pIBaeTcsl MOTEHIMATbHAS YHEPTUS €IMHUYHOTO MOJIOKUTEIBHOTO MPOOHOTO
3aps/ia B 3JIEKTPOCTATHYECKOM I10Je?

Kak BrIpa3uTh CKaJIsipHOE MAaTEMaTUYECKOE I10JI€ OTEHLIMANA YEPE3 BEKTOPHOE
MaTeMaTHYECKOE I0JIE AIEKTPOCTATUYECKON HANPSKEHHOCTH?

Yro Takoe HapsKEHHE, U KAKOBa €ro CBSA3b ¢ padOTON AJIEKTPOCTATUYECKUX CUIT?
YTto Takoe rpaIueHT CKAIPHOTO OIS ?

Kak BpIpa3uTh 1ojie 3JeKTpOCTaTHIECKON HANPSKEHHOCTH YEepE3 CKAJISIPHOE T10J1E
noTeHuuana?
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10.

CdhopmynupoBaTh IPUHIUI CYNEPIIO3UIIUH FIEKTPOCTATUYECKHUX TOJIEeH B OTHOLICHUN
MIOTEHIMAA.

3anucaTh MOTEHIMAJ TIOJISI TOYSYHOTO UCTOYHHUKA U OJHOPOIHO 3apsKEHHOU cephl.
3anucaTh BhIpaXKEHUE MOTEHIUAIBHOM SHEprUy KOHPUIypalluu AUCKPETHBIX TOYEUHBIX
3apsAI0B.

3anucarb NOTEHIUAIBHYIO SHEPTUIO CUCTEMBI PACIIPENCIEHHBIX 3aPsI0B.

Paznen ﬂuaﬂekmpuku u npoeot)nuku 6 JleKmpocmamuiecKkom noJjie

NogakowhE

10.
11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22,
23.
24,

25.

26.

Uro Takoe cpena? SBisercs Ju 3TO MOHATUE MOJICIbHBIM?

[lepeuncnuth BUJIBI 3apsI0B 110 OTHOIICHUIO K JAHHOMU cperie

UYro Takoe JUAJIEKTPUKU U IIPOBOIHUKN?

Hanucats BeIpaskeHne S3HEPTUH JUIIOJS B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJI€.

Yro Takoe nosisgpusanus AUJIEKTpUKa?

Uro Takoe quiIeKTpruUecKasi BOCIPUUMUYKUBOCTh AUIIEKTpUKa?

Kakue cBsi3aHHbIE 3aps/bl BIUSIOT Ha 3JEKTPUUECKOE 110JI€ BHYTPU JUAJIEKTPUKA!
pacnpeenéHHble 1o 00bEMY MK MoBepxHOCTHBIE? OcnaliasioT OHU MoJie CBOOOIHBIX
3apsJ10B WU YCHUIIUBAIOT?

JlaTtb onpeniesnieHre AIEKTPUIECKON HHAYKIINH.

Hanucats cBsi3b MeX 1y SJEKTPHUUECKON MHAYKIIUEH U HAPsHKEHHOCTRIO. UTO Takoe
JUBJIEKTPUUECKast IPOHULIAEMOCTh?

Chopmynuposats Teopemy Octporpaackoro-I'aycca B IUIIEKTPUUYECKON cperie.
SBnsieTcs M BEKTOPHOE TOJIE SJIEKTPUUECKONU MHIYKIIUMHY (CMEIICHUS) TOTEHIIMAIbHBIM B
obmiem ciyyae?

— —

CdopmyarpoBaTh TpaHUYHBIE YCIOBHS JUIs BEKTOPHBIX nosieit D u E .

JlaTb orpeiesieHue 3IEeKTPOCTaTUYECKOTrO IPOBOHMKA.

Kaxk pacnpenenén HECKOMIIEHCUPOBAaHHBIN HECBA3AaHHBIN 3apsi 110
JIEKTPOCTATUYECKOMY IIPOBOTHHKY.

Uro Takoe 3nekTpuyecKas EMKOCTb YEAUHEHHOTO NpoBoiHKKa? YUeM oHa onpenensiercs?
3anucarh JIEKTPOEMKOCTh YeAUHEHHON Cephl.

Enunnna n3amepenus anexktpoéMkoct B cucreMe CU HazbiBaeTcs papagoi.
[ToncuuTaiite snexrpoémrocts ConHia B papagax.

3anucarh Bce BBIPAXKEHUS SHEPTUN YEAUHEHHOTO TPOBOHHKA.

Byzaer nu TodueuHsli 3aps B3aMMOAEHCTBOBATh C HEUTPAJILHBIM MPOBOJAHUKOM? OTBET
000CHOBATB.

YeMy paBeH MOTEHIMAI 3a3€MJIEHHOTO TPOBOJHUKA?

Urto Takoe KoHIeHCATOP?

JlaTtb onpenienenne MEeKTPOEMKOCTH KOHAEHCATOpa

3anucarh Bce BbIPAaXKEHUs SHEPTUH KOHAEHCATOpA.

JIro6oe 11 coeTMHeHne KOHIEHCaTOPOB MOKHO CBECTH K MOCIIEI0BATEIbHOMY HIIH K
napajyuieabHoOMYy?

I'ie nokanuzyercs sHEprus 3apsHKEHHBIX TE: HA CAMUX 3TUX TEJNAaX WIN B IPOCTPAHCTBE
BOKpYT HUX?

3anucaTh Bce BhIpaKeHHUsI 00OBbEMHOM MIIOTHOCTH SHEPTHH JIEKTPHUUECKOTO MOJIS.

Paznen 3aKOHbI HOCMOAHHO20 MOKA

ook~ wdE

Yro Takoe MIOTHOCTh 3JEKTPUUECKOro ToKa U cuiia Toka? KakoBa CBs3b MEXly HUMH?
Yro Takoe CTOPOHHUE CHJIBI?

Cdhopmynupoats 3akoH OMa B tu¢depeHnuanbsHoi popme.

Yro Takoe COMpOTUBIICHNE yIacTKa?

UYro Takoe 0THOPOIHBIN y4acToK 1enu? M300pa3uTh ero 3JIeKTPUUYECKYIO CXEMY.

Uro Takoe DJIC?
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9.

10.
11.

12.
13.
14.

15.

Uro Takoe HEOTHOPOIHBIN y4acTok 1enu? M300pa3uth ero 3MeKTPUIECKYIO CXEMY.
3anucaTh UHTErpaIbHbIN 3aKoH OMa JIJIs yJacTKa e U OObSICHUTh DHEPTEeTUUCCKUN
CMBICJ Ka)XJI0TO YJICHa.

[IpuBecTr npumepsl UCTOUYHUKOB oTpuaresbHoi DJIC.

3anucaTh UHTErpajdbHbIN 3aKkoH OMa JIJIsl IPOCTOr0 3aMKHYTOT'O KOHTYpa.

JIroboe 1 coelMHEHUE PEe3UCTOPOB MOKHO CBECTH K IOCJIEIOBATEILHOMY WIIH K
napajuieIbHOMY?

CdopmynupoBaTh nepBblil 1 BTOpoi 3akoHbl Kupxroda i1 CoKHBIX KOHTYPOB.
Kax nepeiitu ot 3akona Oma k 3akony [xoynsa-Jlenmna?

Hamnucarp BelpaxeHus: TEMIIOBOU U 3JIEKTPUYECKON MOIIIHOCTEH, a TaK K€ MOLIHOCTH
HMCTOYHHKA.

3anucarh Bce BhIpaXeHHs] 00bEMHOM MIIOTHOCTH MOIIHOCTH 3JIEKTPHUECKOT0 TOKA.

Paznen Maznemuszm

1.

2.
3.
4

o

©ooNe

12.

13.

14.

15.
16.

17.
18.
19.
20.
21.

22,

23.
24,

25.

UYro Takoe MarHUTHOE T10JI€E?

Kak HazpiBaeTcs n 0003Ha4aeTCs CUIIOBAsk XapaKTEPUCTHKA MAarHUTHOTO 10JisA?
Hamnmcars BelpakeHue MarHUTHOM COCTaBIISAONIEH CHiIbl JIopeHia.

Ecnu MaruuTHas HHAYKIMS Ha MECTE MOJIOKEHUSI IBUXKYILETOCs OTPULIATENILHOTO 3apsiia
HallpaBJieHa Ha PUCYHKE BBEPX, a €r0 CKOPOCTh — BIIPaBO, TO KyJla HAIlPaBJIEHA CUJIA CO
CTOPOHBI MArHUTHOTO 110J17

Cogepiaet 1 paboty maruutHas cuina? Kak u3meHseTcsi KHHETHYeCcKast SHEeprus
JBIDKYILIETOCS TPOOHOTO 3apsija MO/ BIUSHAEM MAarHUTHOTO TOJs?

Kak Oyner aBurarbcs 3apsiKeHHasi YaCTHIIA, BJCTEBINAsl B OJIHOPOAHOE MAarHUTHOE 1oJie?
UYro Takoe cuna Amriepa? 3anuIINTE BEIpaKEHUE AIEMEHTApHON CHIlbl AMIiepa.

UT0 Tako€ MarHUTHBII MOMEHT?

Kaxk Bo3neiicTByeT 0IHOPOIHOE MAarHUTHOE T1OJIE HA MATHUTHBIA MOMEHT. 3aIlUIInuTe
BBIPa)KEHHE, ONMCHIBAIOILIEE ITO BO3ACHCTBHE.

. 3anuiumre BBIPAXKCHUC DOHCPIUHU MAarHUTHOI'O MOMCHTA B MAarHuTHOM I10JIC.

11.

Cdopmynupyiite 3akoH buo-Casapa-Jlaniaca u npoBeinTe aHAIOTHIO C BBIPAKEHUEM
HaIPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO T0JII TOYEYHOT' O 3apsia.

UYro Takoe HapsHKEHHOCTh MarHUTHOTO NoJis1? KakoBa €€ cBs3b ¢ MarHUTHOM
uHaynuen? J{ns yero HeoOX0IUMBI 1B€ BEKTOPHBIE XapaKTEPUCTUKNA MAarHUTHOTO MOJs?
UT0 Takoe HAMarHMYEHHOCTh MAarHETHKA, U YTO TAKOE €r0 MarHUTHAas
BOCIPUUMYHUBOCTH?

Kak cBs3aHbI Mexly cO00i MarHuTHasE BOCIIPUMMYUBOCTh M MAarHUTHAS
MIPOHULIAEMOCTH?

Kakwue cymecTByroT BUbl TMHEWHBIX MarHeTUKOB? B uém pazHuna mexay HUMHA?

B kakux MarseTukax CymecTByeT CIIOHTaHHAs HAMarHU4eHHOCTh B MAKPOCKOITMYECKHUX
o0béMax?

UYro Takoe Temneparypa Kropu, u uemy oHa paBHa B xenese?

UYro Takoe KpuBas HaYaJIbHOW HAMAarHMYEHHOCTH (eppoMarHeTrka?

CKOJbKO MeTeNb TUCTEPE3NCca MOXKET IPOJEMOHCTPUPOBATh (PEPPOMArHeTUK?

Kaxue xapakTepucTUKN IpeeNnbHON NETIN THCTEPE3UCA U3BECTHBI?

Uemy paBHa IJI01IA/b MIETIN THCTEPE3HUCA B OCAX {M H }?

Cdhopmynupyiite Teopemy OcTporpaackoro-I'aycca s MaTeMaTHYECKOTO MO
MarHMTHON MHTYKIIUU

UYro Takoe MarHUTHBII MOTOK U IOTOKOCLEIIEHNHE?

Hanummre BbipakeHNe 371eMeHTapHOU paboThl CHIIbI AMIiepa Ipy JIBUKEHUH y4acTKa
IIPOBOJIHHUKA C TOKOM

Hanummre BbipakeHHe 371eMeHTapHOU paboThl CHIIbI AMIiepa Npy U3MEHEHUU
3aMKHYTOI'O KOHTYypa
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26.

CdopmynupyiiTe 3aKOH MOJHOTO TOKA B BAKYYME M B MarHETHKE

Pasznen JjieKmpomazHumnan UHOYKyuA

©CoNoA~WNE

11.

Chopmynupyiite 3akon Dapazes

Cdhopmynupyiite npasuio Jlenia

ChopMynupyiiTe 3aKOH JIEKTPOMArHUTHONW WHYKITAN

Kaxosa npuunna 9/]C nHAyKIMM B IPOBOJHUKAX, ABMKYIIIMXCS B MArHUTHOM I10J1€7
KakoBa npuuuna 9/1C uHAYKIIMY B HEMOABUKHBIX TPOBOJHUKAX ?

3anummnTe BhIpaXXEHUE HUPKYIISAILIUN BUXPEBOTO JIEKTPUUECKOTO OIS

Uto Takoe UHAYKTUBHOCTH KOHTYpa?

3anummuTte Beipaxenue J/]C camouHIyKunu

3anumute 3akoH OMa JUisi KOHTYpa ¢ MHIIYKTUBHOCTBIO. UTO MpeCTaBIIAeT 3aliCaHHOE
PaBEHCTBO C MaTEMAaTUYECKOU TOUKHU 3peHUs?

. Ha uro TpaTtutcs sHeprust uctouHuka npu ero padore npotuB I/1C caMoUHyKIIMH B

IIEPEXO/IHOM MPOIIECCE NTOCIIE 3aMbIKaHUS KOHTYpa?
3anuiuTe Bce BhIpaKeHUs 00BEMHOM MIIOTHOCTU YHEPTHUH MAarHUTHOTO noJisi. CpaBHUTE
UX C BBIPAKEHUSAMU 00BEMHOMN TUIOTHOCTU SHEPTUU AIEKTPUUYECKOTO TTOJISL.

CocTaBuTeIb:

JloueHT /C.B. Konbuios/
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MHWHUCTEPCTBO OBPA30BAHU S 1 HAYKU POCCUMCKOM DEJNEPALIUN
DenepabHOE TOCYJApPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHNE BBICIIIETO 00pa30BaHUs
MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

Hanpagnenue noaroroBku:

15.03.04 ABTOMaTH3aNMSs TEXHOJOTHYECKHX MPOIECCOB U MPOU3BOJICTB
[Tpodunb: «Po6OTHI 1 POGOTOTEXHHYECKHE YCTPOHCTBA»

Kadenpa duszuka

@®oH/ TECTOBLIX 3aJJaHUU
10 JUCUUIUIMHE (U3UKA

(Dopma meKyuwieco KOHmpoJii, npoeePAIUdail CMeneHb OC60EHUL KOMNENEHYUU
OIlIK-1

Paspen Paboma u 3nepzus ¢ nocmynameibHOM 08UHCEHUU

1. 3aganne
Temo maccoit 3 KT IBMKETCSI CO CKOPOCTHIO 4 M/C U yaapsieTcst aOCOTIOTHO HEYIIPYTO O
HEMOJIBIYKHOE TEeJIO TaKoi ke Macchl. [Ipu ynape Bo BHYTPEHHIOIO SHEPTHUIO TEPEIIO ...

M 12 JIx
L1 9 JIx
L] 3 JIx
L1 62 JIx
O 15 Ix
L1 42 JIx

2. 3ananne
[Tyns maccoii 10r nonana B GaJIITMCTUUECKUNA MasSTHUK Maccoi SKI U 3acTpsijia B HEM.
OTKJIOHMBIIUICS MAasTHUK MOAHAJCS Ha BbICOTY 10cM. CKOpPOCTh MyJK B 3TOM Cily4ae Obuia ...

M 701 m/c
L1 2,5wm/c

LI 5wm/c

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

L 1,21 m/c
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1. 3aganue

—_ —_
Onpenenuts MrHOBEHHYIO MOIIIHOCTb, Pa3BUBAEMYIO CHIION F= 21] (H), xotopas

JEUCTBYET Ha MAaTEPUAITbHYIO TOUKY, ABMKYIIYIOCS CO CKOPOCTBIO L= 1,5| +2 J + 6,2k
(m/c).

b7 42 Br
[J 0Bt
L] 36 Bt
] 17 Br
] 72 Bt
[J 8 Bt

3. 3aganue

Onpenenutb MrHOBEHHYIO MOILIIHOCTb, Pa3BUBAEMYIO CUIION F=2 J + 3k (H), xoTopas

JEWCTBYET Ha MAaTePUAIIbHYIO TOUKY, ABMKYIILYIOCS CO CKOpocThio U =1,5| —4] (m/c).

4. 3ananne

J1Ba rpy3a, Macchl KOTOPBIX OTHOCSTCS Kak 1:4, cCoequHEHBI CKaTOM MPYKUHOH U JIEKaT Ha

TOPU30HTAILHON OBEPXHOCTH CTOJA. [IpH pacnpsamMieHnn npyKUHBI IPy3 MEHBIIEH MacCChI
noJjiydaeT KnHernueckyro sHepruto 40 k. IloreHnmanbHas sHEPrus C:KaToi NpyKUHBI IPU
3TOM ObLTa paBHa ...

M 50 JIx
L1 12 JIx
[ 160 Tx
O 10 Jix
L1 20 JIx
O 400 [k
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5. 3apanne
Kapangam ammunHoit 20 cM, TOCTaBICHHBIN BEPTUKAIBHO, TAJAET HA CTOJ. JIMHEHHast CKOPOCTh
LIEHTpa Macc KapaHjallla B KOHIIE aJeHHs paBHA ...

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

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

Ll 5wm/c

6. 3aganmue
KakoBo oTHOIIEHNE HAYAJIBHON KMHETUYECKOW SHEPTUM MATEPUATIbHON TOYKHM K KOHEYHOMU, €CIIU
€€ UMILYJIbC YBEIMUYWICS B 3 pasa.

M 0,11
L1 0,25
0J 0,21
L1 0,93
0 2,25
L] 1,08

7. 3aganmne

BporieHHOE TOPU30HTAILHO TEI0 Maccoi 1Kr co ckopocThio 20 M/c uepe3 3¢ ymaso Ha 3eMITIO.
Kunernueckas sHeprust Teia B MOMEHT yAapa O 3eMIIt0 OyJIeT ... (COMpOTUBICHHUE BO3IyXa HE
YUUTHIBATh)

M 632 JIx
L 62 Ix
[ 182 JIx
1 400 JTx
0 123 Tk
L1 372 JIx

8. 3ananmue
[Tyns maccoii 10r, neTsmas ropu3oHTaIbHO co ckopocThio 200 M/c, monagaeT B I€pEBsIHHBIN
OpyCcOK Maccoil 5 Kr, JeKaluil Ha CToJie ¥ YAEPKUBAEMbIN MIPYKUHOM C 5KeCTKOCThIO 2 KH/M .

Tpysxuua npu 5ToM coxkmercst Ha /AX | paBHblii ...(TpeHHe He YUHTHIBATS)

M 2-10% M
O 153 ™
L] 80m
(1 0,3m
0 29,8 m
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0 2,04 wm

9. 3aganue

N3 npy>KMHHOTO MKUCTOJIETA BBICTPEIIWIIN MYJIEH ¢ MacCoi 5 I BEpTUKaIbHO BBEpX. JKECTKOCTh
npyxunsl nucronera 1,25 kH/m. Ipyxxuna 6bi1a cxxara Ha 8 cM. [locne BeicTpena myms
MOJIHAJIACH HA BBICOTY ...

5 80 m

O 2102 wm
L] 153 ™
] 0,3m
] 298m
L] 2,04m

10. 3aganue
Teno OpoIIeHO MO/ YIIIOM K TOPU30HTY CO CKOPOCThIO 15 M/c. Ecniu He yuuThIBaTH
COIPOTHBIICHUE BO3/IyXa MPH IMOJIETE, TO CKOPOCTh TeJia Ha BeicoTe 10 M Oyzer ...

M 5wm/c

L] 2,5wm/c

1 701 m/c
L] 3,74 m/c
L1 3,6 M/c

L] 1,21 m/c

11. 3aganue
[ToyHas MexaHWYECKask SHEPI S TBEPIOro Tejla paBHa ...

L] mpou3BeneHHI0 KWHETUYECKON M OTCHINAIBHON YHEPTUil TBEPAOTO Tela.

[l pa3HOCTH MOTEHIMATBHOW 1 KHHETUYECKOW SHEPTHA TBEPIOTO Tea.

M cymMMe TOTEHIIMAIBHON M KUHETHYECKOM SHEPTHIA TBEPIOTO TeIa.

[l OTHOMLICHHUIO MOTEHIMATBHOW YHEPIHH K KHHETHYECKON SHEPTUHU TBEPJIOTO Tea.
[l OTHOLICHUIO KHHETHYECKOI SHEPTUH K MOTCHIUATBLHOIN SHEPTUH

L] pabote cuiibl TpeHHS

12. 3aganue
[TonHyr0 MEXaHUYECKYIO SHEPTUIO MMPOU3BOJILHON MEXaHMYECKON CUCTEMBI MPU OTCYTCTBUU
JAUCCHUIIaTUBHBIX CUJI, MOKHO U3MCHUTH ...

[] paboToii BHEIIHUX U BHYTPEHHHUX CHJI, ICHCTBYIOIINX Ha Teja CHCTEMBI.
M paboToii TOILKO BHEIIHKUX CHII, I€HCTBYIOIUX Ha TEJIA CUCTEMBI.

[] paboToii TONBKO BHYTPEHHUX CHII MEXaHHUECKOW CHCTEMBI.

(] M3MEHHUTH HEJIB3S.

(] oxya)KJeHUEM TeJI CUCTEMBI

(] HarpeBaHHEM TEll CHCTEMBI
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13. 3aganue
Teno maccoit 2Kr ABUKETCS MO IEMCTBUEM CUJIbI MPSIMOJIMHENHO COTJIACHO YPAaBHEHUIO

2 y
X =4 — 2t +t“. MruoBeunnas MomHOCTS, pa3BHBaeMasi CUJION 4epe3 2¢ Mpu 3TOM OyJIeT ...

14. 3apanue

PaBHO/IeliCTBYIOMIAs Tesla U €ro ABMKEHUHM 0 3aKoHy X = t+ 0,5t , Pa3BUBAcT 3a
uHTepBail BpeMeHU 0-2 cexyH]ibl cpeiHIo MolHocTh 4 BT. Macca Tena B 3ToM ciiyyae paBHa

b 4 xr
L] 2 kr
L] 6 kxr
L] 8 kr
] 0,8 kr
L1 0,6 xr

15. 3aganue
MOoIIHOCTh CHIIOBOM YCTAaHOBKH BO BpeMeHHU u3Mensiercs 1o 3akony: N(t)=kt (Bt) (k=50Bt/c).
Onpenenuts paboTy, NPOM3BEIEHHYIO 3TOM YCTaHOBKOM 3a Bpems t=4c.

0 123 Ik
L1 50 JIx
L1 160 JTx
L1 20 Ix
5 400 Tx
O 10* JIx

16. 3aganue

JlBuratens cosepiaet paboty, Kotopas orucsiaercs pyuxuuein A=4C0S2t (Jix), rae t —
Bpemst B cekyH1ax. OnpeeluTh MTHOBEHHYO MOIIIHOCTh, Pa3BUBAEMYIO IBUTATEIIEM B MOMEHT
Bpemenu t=1,046 c.

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

8 Bt

17 Bt

ogooog
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17. 3ananue
Kamens OportieH mo1 HEKOTOPBIM YTIIOM K TOPU30HTY ¢ HadaabHO#M ckopocThio 20 M/c. Ecnu He
YYHUTBIBATH COMPOTUBICHUE BO3/yXa, TO CKOPOCTh KaMHSI YMEHBIIIUJIACH BJIBOE HA BHICOTE ...

O 2102w
M 15,3 m
L] 80m

] 0,3m
] 29,8 m
O 2,04 m

18. 3ananue
MasTtauk maccor 0,1 Kr, 3aKperieHHbI Ha HEBECOMOM CTepkHE JIMHON 30 CM OTKJIOHUJIM OT
TI0JI0KeHUs paBHOBecHs Ha yron 60°. PaGoTa, KOTOPYIO COBEpIINIIA CHIIA TSKECTH PABHA ...

5 -0,15 JIx
-6,5 JIx
1,62-1072 JIx
0 Jdx
-2,45.10 JTx
0,147 JTx

ooood

19. 3aganune
I'py3 maccoii 2 kr nagaer ¢ BoIcOThl 10 M ¥ IPOHUKAET B MATKUN IT'PYHT Ha riyouny 10 cm.
CpenHsist cuna COnpOTUBIICHUSI TPYHTA IBUKEHUIO I'Py3a PaBHA ...

M 1,98-10°H
L1 2,76 xH
L] 3,96 kH
] 0,99 xH
[J 5,05 xH
] 20,2 kH

20. 3aganue
PaGota BHyTpeHHUX CHJI MEXaHUYECKOW CUCTEMBI paBHA:

[] BekTopHoii cymMMe pabOT BCceX BHYTPEHHHX CHIJI, ICHCTBYIONIMX HA TeJa CHCTEMBI,
[1 Apudpmerndeckoir cymme MOYyJIei pabOT BCeX BHYTPEHHHUX CHIL

M0

[] IpousBenennto paboT BCEX BHYTPEHHUX CHIL.

[] paboTe BHEIIHUX CHII

[] cymme MoLIHOCTEH, pa3BUBaEMbIX BHEITHUMH CHIIAMH

21. 3apanune
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Cuna, neficTByromIas Ha MaTepUAIbHYIO TOUKY, IIOCTOSIHHA BO BPEMEHHU U MOXKET OBITh
IIpe/ICTaBIeHA KaK F=2 J + 3k (H), nepemMernieHrie TOUKH ONUCBHIBAETCS BEKTOPOM

AT =1,5| —4] (m). OmpenenuTh paboOTy CHIIBI HA 3TOM NIEpPEMEIECHUH.

M -8 Ix
L 15 JTx
] 0 JIx
0 12 JIx
L1 42 JTx
[ 20 JIx

22. 3aganue
Cuna, neficTByromIast Ha MaTepPUAIbHYIO TOUKY, IIOCTOSIHHA BO BPEMEHH U MOXET OBIThH

IIpEACTABIICHA KaK F=61+2 J —3k (H), nepemernienrie TOUKH ONUCHIBAETCS BEKTOPOM

AT =1,5| +4 j (M). OmpenenuTh paboTy CHITBI HA STOM IIEpEMEIICHHUH.

L1 39 Ix
[ -13,8 JIx
M 17 Nx
] 0 JIx
L1 12 Ix
] 6 JIx

23. 3aganue
Cuna, neiicTByrolas Ha MAaTEPUANBHYIO TOUKY, MEHSIETCSA C M3MEHEHUEM KOOPAUHAT TOYKHU IO

saxony (X, y)= —YI —X] (H), nepememmenue To4kn 13 Hauana KOOPAUHAT OIHCHIBACTCS

BEKTOPOM AF =2I —3_] (M). OnpenenuTh paboTy CUIIBI HA 3TOM IIEpeMEIeHHUH.

L] -8 Ix
O 15 Ix
LI -5 JTx
M 6 JIx
L1 3 Ix
1 9 JIx
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24. 3ananue

Onpenenuth pabOTy CHIIBI TSKECTH, ICUCTBYIOIIECH Ha caMOJIET Maccoi 1,5 TOHHBI, IPH €ro
MoAbEME, €CJTU UHBEPCUOHHBIN ciie pazmepoM 60 M OpUEHTUPOBAH MO OTHOILLIEHUIO K
MOBEPXHOCTH 3eMiTH o1 yriaom 30°.

M -4,5-10° [T
-6,3-10%° JIxx
10® Tx
3-10° Ik
39-10° Ix
33,6-10° Ik

Ooo0o0ood

25. 3apanue

Teno, maccoit M=1 Kr, HEMOABMYKHO JIeXkKaBIliee Ha 3eMJIe, ObLJIO IOHATO Ha BRICOTY h=5 M ¢
MIOMOIIBIO PE3MHOBOTO XKIyTa, )KECTKOCTh KoToporo paBHa k=800H/m. Ha 3Toit BbicoTE TEsI0
MMEII0 CKOPOCTh U=8 M/C, a KT'YT, B Hauase nogpéMa CBOOOJHBIN, ObLT pacTsaHyT Ha 0,5 M. Ha
CKOJIbKO U3MEHHWJIACh MEXaHUUYECKasi SHEpTus Tena?

O 400 Jix
O - 300 Dx
O 123 ik
O
O

26. 3ananue

Pabora Bcex cui, TEHCTBYIOINX HA TeJIa CUCTEMBI, TIPH MTEPEX0JIe U3 TIEPBOT0 MEXAHHIECKOTO
COCTOSIHHS BO BTOpOe oka3zanach paBHou 123 Jx. [Ipu aToM paboTa moTeHIIMANBHBIX CHUJT ObLIa
paBHa 300 [k, a paboTa qUCCUTIATUBHBIX CHJI OKa3aiach paBHoH -13,8 J[>x. Ha ckonbko
U3MEHUIIACh KHHETHYECKAask YHEPTUSI CUCTEMBI?

123 JTx
632 JIx
182 JTx
372 JIx
- 13,8 JIx
- 300 JIx

O 0O0o0ogr

27. 3apnanue
MexaHnuecKkasi CHCTeMa HaXOAUTCS BO BJIACTH CTAI[MOHAPHBIX CUJIOBBIX TMosel. Pabota Bcex
CHJI, IGMCTBYIOUINX Ha TeJla CUCTEMBI, IIPH MEePeX0Jie U3 MePBOr0 MEXaHUYECKOTO COCTOSIHUSI BO
BTOpOE oka3zanach paBHoi 81 Jx. [Ipu aTom pabota noreHmanbHbIX cuil Obu1a paBHa 300 [k, a
paboTa HeMOTEHIIMAIBLHBIX CHJI OKa3anachk paBHOM 42 J[. Ha ckonbko u3mMeHmIach
MEXaHWYECKasl YHEPTUS CUCTEMBI?
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O - 300 Jix
O 632 ik
M 42 i
O 182 [k
O 372 Jix
] 81 Ox

28. 3apanue

Ha nmytu S=12Mm cuna, aeiicTByromas Ha TeJo, paBHOMEpHO Bo3pactaet ¢ 16 H mo 46 H. Pabora
CHWJIBI TIPU 3TOM PaBHA ...

M 372 JIx

[ 632 JTx

L] 182 JIx

[ 123 JTx

L1 62 Ix

] 50 Ox

29. 3aganune
I'Bo31b Maccoii 75t 3a0uBatoT B cTeHy MoJoTkoM ¢ Maccoi 1kr. KIIJ[ ynapa MoioTka B 3TOM
CJIy4ae paBeH ...

(1 0,21
M 0,93
[1 0,25
10,11
[1 1,08
L] 2,25

30. 3ananne

Ornpenenuth pabOTy TPaBUTAIIMOHHON CUIIBI, CHCTBYIOIIEH CO CTOPOHBI 3€MJTH Ha CITyTHHK,
KOTOPBIi IBUKETCS MO KPYTOBOii OpOUTe, 32 0IMH 060pOT 1o opbute pamuyca 8-10% km Kkwm.
I'paBuTamuonHas nmocrosaHas G=6,67-10" m%/(kr-c?), Macca 3emmn 6-10%* kr, paguyc 3emmn
6,4-108 kM. Macca CIyTHUKA 10° kr.

M 0 Ix

O -4,5-10° Jx
O -6,3-10% Ik
O 10° Ik
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O 39-10° JIx
O 33,6-10% [

31. 3apanue

Onpenenuth paboTy TPABUTAIIMOHHON CHIIBI, ICHCTBOBABIIIEH CO CTOPOHBI 3eMJIM HA CITyTHUK,
KOTOPBIN MPH CTAPTE C TOBEPXHOCTU 3EMITH YAUTHIICS OT He€ OECKOHEYHO JaJIeKO.
I'paButamuonHas nocrosHas G=6,67-10"1 m%/(kr-c?), Macca 3emmu 6-10%* kr, paguyc 3emmu
6,4-108 kM. Macca CITyTHUKA 10° kr.

O -4,5-10° [Tk
O 75,2-10° Iix
0 3-10° Ix

O -2,45-102 JIx
A7 -6,3-10%° Tx
0 -300 JTx

32. 3aganue

I[Ipu nogseme rpysa maccoit 100Kr 1o HaKJIOHHO# IIOCKOCTH JUIMHOM 2M ¢ yriom a=30° u 1pu
ko3 dunuente Tperns p=0,1 ¢ yckopenuem a=1m/c? pabora, coBepliaemas BHELIHEH CHIIOM,
paBHa ...

M 1,35-10° [T
O 4,72-10° [Tk
O 14,8-10° [
O 75,2-10% [k
O 33,6-10% [Tk
O 39-10° [l

33. 3apanue

JIBe Tpy>XKMHBI OJJHHAKOBOH THHBI, UMEIOIITHE KeCTKOCTh K1=9.8 H/cMm 1 ko=19.6H/cmM,
COOTBETCTBEHHO, 3aKPEIUIEHBI TapaJUIeIbHO ApyT Apyry. IIpykunsl pacTsaHyau Ha 1cM BHENIHER
CHJIOH, paboTa 3TOH CHUIIBI B JAaHHOM CITy4ae paBHa ...

LI 15 Ix

b7 0,147 JTx

L1 -0,15 JIx

O -2,42-102 JIx
L1 3 JIx

O 17 ik

34. 3ananue
IIpH CTPONTETHCTBE KONOHHBI BEICOTOH 20 M U C TIOMAIbI0 MOMEpPeuHoro ceyenus 1,5 m? u3
MaTepHana mIoTHOCThIo 2,6-10° kr/m® 6bI1a coBepreHa pabora. ..
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O 64-10° JIx
O 4,72-10° Tx
O 14,8-10° Ix
A7 39-10° Tx
O 75,2-10° Tx
O 33,6-10° Tx

35. 3aganue
Teno maccoii 200 T cBOGOIHO MaaeT BEPTHKATLHO BHU3 ¢ yckopenueM 920 cm/c?. Pabora
CpeIHEel CUITbl COMPOTHUBIICHUS BO3/lyXa 3a 5 CEKyH]I I0JIeTa paBHa ...

O -2,45-102 JIx
L1 -0,15 JIx

O -5 Ix

L1 -8 JIx

LI -6,5 Ix

M -13,8 JIx

36. 3ananue
Teno maccoit 100 r 6poreHo BEPTUKAIBHO BHU3 € BHICOTHI 20 M ¢ HAYaJIbHOM CKOPOCTHIO 10
M/c. OHo ymano Ha 3emiTio co ckopocThio 20 M/c. PaboTa CiTbl COMPOTUBIICHUS BO3/IyXa paBHA

M -5 Ix

U -13,8 Ik
-2,45-102 JTx
-0,15 Ix

-8 Ik

-6,5 JIx

Oo0O0d

37. 3apanue
PaBHOzelcTBYIOIIAsA TEIa IIPU €0 ABUKEHUU 110 3aKOHY x(t):t +0,5t2, coepmaer paboty 32

JIx 3a 2 cekyHibl. Macca Tena B 3TOM cllydae paBHa ...

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

Paznen Mazcnemuszm

1. 3apanue
IIpoBonouHas pamka mwiomanbio 0,01 M2 HaXOUTCSA B OAHOPOJHOM MATHUTHOM MOJIE C
naaykuuen 0,5 To. ImockocTe paMKy epneHauKyIJIsIpHA TUHUAM HHIYKIHA. Ha ckoapko
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M3MEHUTCSI MarHUTHBIHM NTOTOK, TPOHU3BIBAIOLUI paMKY, €CJIU IIOBEPHYTh paMKy Ha 30
rpaaycoB?

B

b ymenbumtes na 0,67 MB6
1 ymensmuTcs Ha 4 MBO

L] yBenuuurcs Ha 1,7 MBO
L] He u3MeHHTCS

[l ymenbiutcs Ha 4 MkBO
[l yBenmuuurcs Ha 1,7 MmxB6

2. 3aganue

IIpoBonounas pamka maomansio 0,01 M? HAXOAUTCA B OHOPOTHOM MATHUTHOM IOJIE C
unaykuuei 0,5 Ta. [TnockocTs paMKy NepHeHIUKYISIpHA JIMHUAM UHAYKUKU. Kak n3mMeHuTcs
MarHMTHBIN MOTOK, IPOHU3BIBAIOIINN PaMKY, eciii ocinadbuts nosie a0 0,1 Ta?

B

M ymenbnmtes na 4 MB6

L] ymenbmutcs Ha 0,67 MBO
L] yBenuuutcs Ha 1,7 MBO
L] He m3MeHHTCS

[l ymenbiuTcs Ha 4 MkBO
Ll yBenmuurcs Ha 1,7 MkBO

3. 3apanmne

IIpoBonounas pamka maomansio 0,01 M? HAXOAUTCS B OTHOPOTHOM MArHUTHOM TOJIE C
unaykiueit 0,5 Ta. [TnockocTs paMku napaienbHa JMHAAM UHAYKIUKM. Kak u3meHuTcs
MarHMTHBIN MOTOK, IPOHU3BIBAIOIINN PAMKY, €CJIM YBEIMYUTh UHIYKIHIO 1oJs 10 0,6 Ta?

~ B

b7 ue nmenurcs

L] yBenuuurtcs Ha 1,7 MBO
[ ymenbiutcst Ha 4 MBO

L] ymenbmutes Ha 0,67 MBO
[ ymenbiutcs Ha 4 MkBO
L] yBenuuurcs Ha 1,7 MkBO
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4. 3aganue
OnpenenuTs MarHUTHBII MOMEHT KOJIBLIEBOTO ITPOBOJHUKA PAJANYCOM 5 CM, IO KOTOPOMY
IIPOTEKAET JIeKTpuueckuil Tok cuioit 0,02 A.

M 0,157-10° A-m?
O 0,58-10° A-m?

O 78,6-10° A-m?

O 120-10% A-m?

O 9,2:10% A-m?

O 12 A-m?

5. 3apanue

Ornpenenyte MarHUTHBIN MOTOK Yepe3 IJI0IIAIb OIEPEYHOTO CEYSHUS CoJIeHOnIa O6e3
cepAcUYHuKa JJIMHOU 1,6 M, o BUTKaM KoToporo teuetT Tok 6,3 A. Conenousr umeeT 4000 BUTKOB
u paguyc 4,8 cM. Maraurtnas nocrosaHas 47m-10 TH/M.

I

SUAMMAMNL
7 0,5-10° B6

O 80,5-10° B6

O 0B6

O 25-10° B6

O 10° B6

0 10“B6

B

B

6. 3ananme

Conenoun mHOM 1 M u ceuernem 16 cm? comepxut 2000 BUTKOB. BBIaucauTs
MOTOKOCIEIUIEHHE TIPU CUJIe Toka B oOMoTke 10 A.

Maruuthas nocrosiaaast 4710 TH/M.

I
SUUAMAN
&7 80,5-10° B6
0 10 B6
[0 71-10° B6
(1 87-10°B6

[0 10°B6
O 0,5-10° B6
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7. 3ananue

PeakTuBHBIN camMoJIeT, UMEIOLIUNA pa3Max KpbUIbeB 50 M, JJIETUT TOPU3OHTAIBHO CO CKOPOCTHIO
792 km/4. Onpenenute pa3HOCTh MOTCHIIMATIOB, BOZHUKAIOIIYIO MEX/Ty KOHIIAMU KPBUIbEB, €CIIN
BEpTHKAJIbHASI COCTABJIAIOIIAA MHAYKIIMA MAarHUTHOTO MOJIs 3€MJIM paBHA 5%10°Tr.

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

ooood

8. 3ananme

B onHopoanom MarHuTHOM noJie ¢ uuaykiuen 0,4 Ti B II0CKOCTH, NTEPIICHAUKYIISIPHOM
JMHUAM UHIYKLUY 1018, Bpalaercs crepkeHb AnuHoi 10 cM. Och BpalieHus IpoXoauT Yepes
OJIUH U3 KOHIIOB CTEpKHA. ONpeeuTh pa3HOCTh MOTEHIIMAIOB HA KOHIAX CTEPXKHS MTPU
yacToTe Bpamienus 16 ¢,

—_— —w—

;70,2 B
0,55 B
0,3B
0,03 B
-0,51 B
0,15B

ooood

9. 3ananue
Ha xBagpatHyto paMky co cropoHoi 10 cm HamoTtano 1000 BuTtkoB ToHKOTrO nposoja. Ilo pamke
TedeT ToK. MaruuTHeIif MoMeHT pamku 10 A M2 UeMy paBHA CHJIa TOKA B PAMKE

1A
L2A
L] 40A
L] 20A
LI 10A
LSA

10. 3apanue

IIpoBonounslil BUTOK paguycom 10 cM momenieH Mex 1y nonocamu Marauta. Ha Hero
JNENCTBYET MAaKCUMAJIBHBI MEXaHUYECKU MOMEHT paBHbIN 6,5 MKH M. Cuita Toka B BUTKE 2 A.
Yemy paBHa MarHuTHAasi UHAYKIUS MEKIY Noar0caMyu Maraura? JlelicTBueM MarHUTHOTO TOJIS
3emiiu IpeHeopeyb.

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

11. 3apanue
B 1ieHTpe KpyroBoro BUTKa HAMPSHKEHHOCTh MATHUTHOTO 101l paBHa 200 A/M. MarHUTHBII
MOMEHT BUTKa paBeH 1 A M?. Uemy paBHa culla TOKa B BUTKe?

737 A
0 32A
Ll 255A
] 20A
L 14A
Ll 5,16 A

12. 3aganune
BbruncauTh MarHuTHYIO 3HEPruio cosieHonaa, coaepxkaiiero 1000 BuTkoB. MarHUTHBIN TOTOK
yepes nonepeynoe ceuenue pasen 0,1 MB6. Cuna Toka B ero oOMoTke paBHa 1A.

M 50-10° x
0 2,510 JIx
O 3-10° Ix

O 6,75-10° JIx
O 6,9-10° Ix
0 1,25-10° JIx

13. 3aganue
B nienTpe kpyroBoro BUTKa HaIPsHKEHHOCTh MarHUTHOTO 10151 paBHa 200 A/M. MarHuTHbIM
MOMeHT paBeH 1 A M2 UeMy paBeH pafuyc BUTKa?

A7 18,54-10? m
O 6,2:10% m
0 92,7-10% m
O 14,410% m
O 3,310%m
] 0,01 m

14. 3aganue

B marnuTHOE mone ¢ unayknueit 20 MkTn yetanoBumu mox yriom 60° K CHIOBBIM JTHHUAM
BUTOK paguycoM 10 cm u myctunu no Hemy Tok 10 A. HaliTu MexaHW4eCKHil MOMEHT,
JEUCTBYIOLMN HA BUTOK.
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5 3,14-10° H-m
O 39,5:10°%H-m
O 14-10° H-m
0 34,8:10* H-m
] 0,1 HwMm

O 6,28-10° H-m

15. 3aganue

JIBa JUIMHHBIX NapaJUIEIbHBIX IPOBOJA HAXOAATCS HA PACCTOSAHUM I = SCM 01MH OT Apyroro. [1o
MPOBOJIaM TE€KYT B OJHOM HarmpaBlieHUH ouHaKkoBbie TOkU [ = 30 A xaxxawiii. Haittu
MarHUTHYIO UHIYKIUIO MOJIs1 B TOUKE, HAXOASAIIEHCS Ha pacCTOSIHUU 1 =4 CM OT OJIHOT'O
npoBoa U 12 = 3 ¢M ot apyroro. (po=4m-10"TH/M)

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

16. 3aganue

beckoHeuHO JUTMHHBIN TOHKUIA MPOBOJAHUK C TOKOM | = 66 A uMmeeT u3rud B BUAC KPYIJIOH
mockoit netnu paaunycom R = 10 cm. OnpenenuTs MarHUTHYIO HHAYKIIMIO MTOJISI B LIEHTPE
nersii. MarautHas noctosHHas o=4m-107 Tr/M.

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

17. 3apanue

JIBa KpyrOBBIX BUTKA PACIOJIOKEHBI B JIBYX B3aUMHO MEPIEHIUKYISIPHBIX MIOCKOCTAX TakK, YTO
I_[eHTpI)I 3THUX BUTKOB COBIIAIAKOT. Pa)mycm BHUTKOB paBHBI 2 CM U 4 CM U TOKH, TeKYHH/Ie 110
BUTKaM, paBHbl 10 A. HailT MHAYKIIMIO MarHUTHOTO MOJISl B IEHTPE 3TUX BUTKOB.
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M 35,1-10° Tn
(1 0Tn

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

18. 3aganue

JIBa NIMHHBIX MapaliebHBIX TPOBOJA HAXOIATCS Ha PACCTOSHUU T = 6 cM OJuH OT Apyroro. [1o
MPOBOJIaM TE€KYT B MPOTUBOIOJIOKHBIX HANIPaBICHUSAX OJUHAKOBBIC TOKU [ = 10 A KaxK/blii.
HaiiT MaruuTHyr0 WHIYKIUIO TIOJISL B TOYKE, HAXOAIIEICS Ha PACCTOSHUY I'1 = 2 CM OT OJHOTO
IPOBOJIA | I'2 =4 €M OT Apyroro. MarautHas nocrosuHas po=4n*107 Tu/m.

M7 1,510 T
O 2,5:10% Ta
O 4,14-10* Tn
O 0,5-10“ T
O 3,72:10* Tn
O 35,1-10° Tn

19. 3ananue
B aTome Boziopoza 351eKTpOH ABMXKETCS BOKPYT sipa 110 KpyroBoit opoute paaunycom 106 mm,
co3znasast Tok [ = 0,26MA. Uemy paBeH MarHUTHBIII MOMEHT KpPYroBOI'O TOKa?

M 9,2.10% A-m?

O 120-10° A-m?

O 0,2 A-m?

O 78,6-10° A-m?

O 0,58-10° A-m?
O 0,157-10° A-m?

20. 3aganue

B aTtome Bogopo/ia 31eKTPOH JBUKETCS BOKPYT SApa MO KPYyroBoil OpOUTe paarycoMm 53 mm,
co3nasas Tok [ = 0,5 MA. ATom nomerieH B MaruutHoe nosie ¢ uaaykiuei 0,1 T, Jluaun
WHIYKIIUH NapaiieNbHbI IJIOCKOCTH OPOUTHI 3JIEKTPOHA. BRIUUCINTE MEXaHUUECKUN MOMEHT.

M 4,4.10%® Hwm
O 3,14-10% H-m
O 39,5-10° H-m
O 14-10° H-m

O 34,8:10* H-m
O 2,2.10® H-m

21. 3aganue
Ha ropusoHTanbeHbIX penbcax, HaXOASAIUXCA APYT OT Apyra Ha paccrosHun L=0,25 M, nexur
CTEpXKEHb EPIEHAUKYIISIPHO penbcaM. ONpeneanTs CUTy ToKa I, KOTOpbIi HaJo IPOIMYCTUTh T10
CTEpHIO, UTOOBI CTEP>)KEHb Havyall ABUTAaThCS B BEPTUKAIBHOM MarHUTHOM I10JI€ C MHAYKIUEH
B=0,2 Tn. Koadpdunuent rperus crepxus o penscsl u=0,2. Macca crepxHs m=1 Kr.
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M 40 A
L2A
L 10A
LSA
] 20A
L] 100 A

22. 3ananue

beckoHeYHO MIMHHBIN TOHKUI MPOBOJI, IO KOTOPOMY T€UET TOK, MMEET U3Tru0 B BHUJE KPYIJIOH
IJI0CKOM ety paguycoM R =20 cm. MaruuTHas MHAYKINS [10JI B LIEHTPE NETIIM paBHA
3,14-10* Txn. B 5ToM clydae cuia TOKa B TIpOBOje OyneT (MarHUTHAs MOCTOSHHAS [o=41* 107
I'a/m).

57 100 A
] 20A
L] 40 A
LI 10A
LSA
L2A

23. 3aganue

B ogHOpOAHOM BEpTUKATIFHOM MarHUTHOM I0JI€ HA IBYX TOHKUX BEPTUKAIBHBIX MPOBOJIOYKAX
MOJIBEIIICH TOPU30HTAIBHBIN MPSAMOIMHEUHBIN MpoBOIHUK Maccol m=20 r u giuHon L=34,6 cm.
Uemy paBHA HHIYKIIUSI MATHUTHOTO TI0JIs1 B, eciii npu mporycKkaHuu 1Mo MpOBOIHUKY TOKa
cuiioi [=2 A, npoBOJIOYKH OTKJIOHSFOTCS OT BEpTHUKaAIK Ha yroi a=60°. Maccamu IpoBOJIOYEK
npenebpeun. tg60°=1,73.

57 0,5 Tn
L1 0,1 Tn
] 0,2 Tn
L1 0,3Tn
] 2,45 Tn
L] 0Tn

24. 3aganue

Mesx Ty MoTFocaMH 3JICKTPOMArHUTa B TOPU30HTAIEHOM MarHUTHOM TTOJIE HAXOUTCS
MPSIMOJIMHEHHBIN MPOBOIHUK, PACTIONIOKEHHBIA TOPU30HTATBHO U MEPIIEHAUKYISIPHO CHIOBBIM
JUHUSAM MarHuTHoro mmoust. Kakoi Tok [ gomkeH uatu yepes mpoBOTHUK, YTOOBI
CKOMIICHCHPOBATh CUJIbI HATSHKEHUSI B TTOICP>KUBAIOIINX €r0 THOKUX MpoBoAax. MHaykius
nosist B=0,01 T, macca enunuiisl mpooja m/L=0,02 xr/m.

M 20 A
L] 40 A
L] 100 A
L 10A
LSA
L2A

25. 3aganue
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IIpoBoauuk anuHOM L = 1M pacronoxeH B OAHOPOJHOM MarHUTHOM I10JI€ MIEPIEHAUKYIISIPHO
BEKTOPY MarHUTHOM MHAYKIMU. [Ipu mponyckanuu mo npoBOAHUKY Toka [ =2 A, oH
nepemecTuiics B moje Ha paccrosiHuu d = 0,1 m, mpu 3TOoM cua Ammepa coBepiimia padbory A
= 0,04 /I>x. Yemy paBHa MarHuTHas UHAYKIUA B mons?

M 0,2 Tn

L] 0,1 Tn

O 0,5Tn

] 0,3Txa

O 2,45 Tn
L] 0Tn

26. 3ananue

[IpoBoaHMK ATMHON 1M, pacmoiI0KEHHBIA B OTHOPOJAHOM MarHUTHOM I10J1e, IePIEHANKYISIPHO
JMHUSAM MarHUTHOM MHIYKIIMH, IepeMecTiica B 1oJje Ha paccrosiaue 0,1M. [1o npoBogHuKy
teueT ToK. Cuna Ammiepa npu 3ToM coepmuia padoty 0,04 k. Cruita Toka B IPOBOJIHHUKE B
3TOM Clly4ae paBHa

M 2A

L] 40 A

L] 20A

] 100 A

L] 10A

LJ5A

27. 3aganue

JIMMHHBINA IPSMOK COJICHOU M3 TPOBOJIOKK auameTpoM d = 0,5 MM HaMOTaH Tak, YTOOBI BUTKH
IJIOTHO TIPUJIETaIu APYT K apyry. KakoBa HanpspkeHHOCTh H MarHuTHOTO 10JI BHYTPH
cosieHoua npu cuiie Toka =2 A? TonmuHoN H30JIAHK TpeHeOpeYb.

M 4.10° A/m
O 200 A/m
O 100 A/m
O 300 A/m
O 3.10° A/m
O 2:10° A/m

28. 3aganue

Mex 1y noirocaMu MarHuTa Ha IByX TOHKUX BEPTUKAIbHBIX MPOBOJIOYKAX MOJABEIICH
TOPU3OHTAIIBHBIN NPSIMOJIMHENHBIN TPOBOJHUK Maccoi m=10 r u anunoi L=0,2m. Uuaykuus
OJIHOPO/IHOTO MarHUTHOTO TOJIsI HallpaBJieHa BepTUKaIbHO U paBHa B=0,25 Tn. Bech npoBogHuK
HAaXOJUTCS B MArHUTHOM I10Jie. Ha Kakoi yroJy o OT BEpTUKAIIM OTKJIOHSETCS ITPOBOJHUK, E€CIIU
10 HEMY MPOMYCTUTh TOK cuion [=2 A?

M m/4
L] 7/6
O n/3
O 43
O 1,042
0o
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29. 3ananne

KBanparnast npoBosioyHasi paMKa pacrosoXeHa B OJHON INIOCKOCTH € JUIMHHBIM MPSIMBIM
MIPOBOJIOM TakK, YTO JIBE €€ CTOPOHBI MapasuiesibHbl TpoBoay. [Io pamke u mpoBoy TEKYT
onuHakoBble TOKH [ = 1 KA. Onpenenuts cuity F, 1eCTBYOIIYIO Ha paMKy, €CiIu OJvKanias K

MIPOBOJY CTOPOHA PAMKH HAXOJUTCS HA PACCTOSIHUU PaBHOM €€ JTMHe. MarHuTHas MOCTOSTHHAS
wo=4n*10" T'u/m.

& 0,1 H

[0 3,46-10° H
O 4,210°H
OoH

0 0,2.10°H
O 0,12:10°H

30. 3apanue

[IpoBonnuk amHoM 0,4 M, IO KOTOPOMY TE€YET TOK 2 A, pacoioKeH FOPU30HTAIBHO B
BEPTUKAIBHOM OJHOPOJAHOM MarHuTHOM noJie ¢ uaaykiueit 0,05Tn. [TpoBoguuk nepeMeniarot
MOCTyNaTeNbHO B MarHUTHOM ToJie Ha paccrosinue 0,1m. PaGora cunbl Amnepa npu 5ToMm paBHa
HYIII0. YTOJI MEXK]ly BEKTOPOM MEPEMEIIEHUS U BEKTOPOM MAarHUTHOM MHIYKIIMH B 3TOM CITy4ae
paBeH

M0

L n/6

U n/4

U n/3

L] 43

L] 1,042

31. 3aganue

B ogHOpOAHOM MarHUTHOM T0JI€ ¢ UHAYKIMEH MarHuTHOTO noJist B=0,2 Tx pacnosioxeH BUTOK,
TI0maas KOTOpOro paBHa S=50cm?. TTeprneHanKyIap K MIOCKOCTH BUTKA COCTABIISIET C
HaIpaBJICHUEM BEKTOPA HHIYKIIMH MArHUTHOTO TOJIst yroi a=60°. UeMy paBeH Bpalaromuii
MOMEHT JEMCTBYIOIIMI HAa BUTOK IPU BO3HUKHOBEHUH B BUTKE TOKa cUJIoi 4 A?

M 34,8-10* H-m
O 39,4-10° H-m
O 14-10° H-m
O 120 Hm

] 0,1 HwM

O 24-10%H-m

32. 3ananue

[To TpeM nmapanieabHbIM NPSIMBIM TPOBOIAM, HAXOASIIMMCS Ha OJTMHAKOBOM paccTossHuu a=10
CM JpYT OT Apyra, TEKYT B OJHOM HamNpaBJIeHUH OAMHAKOBbIe TOKU cuior [=100 A. Berauciutb
cuny F, neiicTByromyro Ha oTpe30oK JirHOoM L=IM kaxxaoro npoBoja. MarHutHast HOCTOSTHHAS
no=4n*10" T'u/m.

M 3,46-10% H
0 o,1H

O 4,2.10°H
0 0H
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O 0,210°H
0 0,12:10° H

33. 3apanue

[TpoTOH U 371EKTPOH, YCKOPEHHBIE OANHAKOBOH Pa3HOCTHIO MOTEHIINANIOB, BICTAIOT B
OJTHOPOJHOE MarHUTHOE NoJie. Bo cKObKO pa3 pannyc KpUBU3HBI TPACKTOPHH MTPOTOHA Rp
OosbIIe pasmyca KpUBH3HBI TPAGKTOPHUH 3JeKTpoHa Re? Macchl mpoToHa M 3JIeKTpOoHA
mp=1,67*10"%" xr u me=9,1*103! kr.

b7 43

/6

/4

/3

500

1,042
25-10°° JIx

Oooooo

34. 3ananue

DJEKTPOH ABMKETCS B MATHUTHOM I10JI€ [0 OKPYKHOCTH paanycoM R=1 MM. MaruuTtHas
unaykuus nonst B=0,1 Tn. Onpeaenuts kuHeTHueckyro sHepruto Ex anekrpona. (3apsia
snektpoHna e=1,6*1071° Ki1, macca snextpona m=9,1%1073! kr.)

A 1,510 [T
O 5,510 [Ix
O 6,9-10° Ix
O -0,9-107*2 Tk
O 25-10° Tx
L1 0 JIx

35. 3aganue

3apsKeHHas YacTHIa, TPOLIEeAIIasl YCKOPSIOUIYI0 pa3HOCTh NOTeHIHanoB Ap=2kB, neuxercs B
OJIHOPOJHOM MarHuTHOM nouie ¢ uaaykuueit B=15,1 mTa no oxpyxHoctu paguycom R=1 cm.
Onpenenuth OTHOLIEHHE 3apsijia YaCTHIIbI K ee Macce (q/ m).

M 1,75-10" Ki/kr
O 1,75-10° Ki/kr
O 3,75-10% Kn/kr
O 4,23-10% Ku/kr
[0 1,63-10% Kn/xr
O 4,12-10° Ki/kr

36. 3ananue

IIporon, mpomenmuil yckopsitomiyto pasHocts norenuuanos U = 300 B, Bieren B ogHOpOgHOE
MarHuTHoe noiie ¢ uaaykuue B = 0,4 Tin u Havyasn [BUTaThCs MO OKPYKHOCTU. BhunciuTs ee
pamuyc. (3apaz npotona 1,6%102° K, macca mpotomna 1,67*1027 kr) MarauTtHas HoCTOSHHAS
no=4n*10" T'u/m.

M 6,2-10° m
0 92,7-10% m
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O 14,410° m
O 3,310°m
O 18,54-10% m
O 0,01 m

CocTaBuTeIb:

JlonieHT
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MHUHUCTEPCTBO OBPA3OBAHM S Y HAYKH POCCUMCKOM ®EJIEPALIMN
DdenepanbHOE rOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEXKIEHHE BBICIIEr0 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET

Harnpagiienne noarotoBku:

15.03.04 ABTOMaTH3allUSA TEXHOJIOTHYECKHUX MPOIECCOB U NMPOU3BOACTB
[Tpoduns: «Po6OTHI 1 POGOTOTEXHUYECKHE YCTPOiicTBA»

Kadenpa Ousnka

IIpumepHbIe BONPOCHI 1JIA 3a1UUTHI JIA00PATOPHBIX Pad0T

10 TUCIMIUIMHE (PU3nKa

@0]9]1/161 meKyuieco KOHnmpOJisi, npoeepArouan CneneHb OC60EHUA KOMNeEMERYUU

OIllK-1

Paznen Du3uueckue uamepenus u ux noZPeutHocmu
JlabopaTopHas padora «OnpeaeseHue IIOTHOCTH TeJIay

oo wdE

UYro Takoe abCOMIOTHAS TIOTPEIIHOCTD PSMBIX H3MEPEHHIA?

MOHO JI1 TOYHO BBIYMCIUTH A0COJIFOTHYIO OTPEUIHOCTD MPSIMBIX U3MEPEHUI?
SBnisieTcst 1 IpUOOpHAst MOTPEITHOCTh CUCTEMATUIECKOM?

MoskeT 11 IPOSABUTHCA CiIydaiiHasl IOIPEIIHOCTh B OJJHOM U3MEpPEHUU?

UTo NpUHATO CYUTATh PE3YJIbTaTOM CEPUH IOBTOPSIOLINXCSI U3MEPEHUI?

OT Kakoll M3 MOTPEHIHOCTEH MPSMBIX HW3MEPEeHMi: NPUOOPHOHM, ciay4dailHOW wWiH
CUTEMATUYECKON MOXKHO «OUMCTUTB) PE3yNbTaT U3MEPEHUI?

Kakoli nmpubop HYXHO HCHOJb30BaTh, U3MEpsAs OAHY M Ty XK€ BEJIWYMHY, UYTOOBI
MPOSBUJIACH ClTydaliHasi MOTPEIIHOCTh: TOHKUM WK TpyObIif?

Yo Takoe KOCBEHHOE U3MEpeHUueE?

Jlan map Maccoid M, U3MEPEHHOI C MOTPEMHOCTbI0 AM, U paguycoM R, u3MepeHHBIM C
norpemHocThio  AR. Brelpa3suth uepe3 BenuuumHbl M, Am, R u AR abcomoTHyio
MOTPEIIHOCTb Ap INIOTHOCTU MaTepuaa, U3 KOTOpOro CIeNaH 1ap.

Pasnenst Kunemamuka u OUHAMuUKa nOCMynamenbHo20 08UICEHUS
JlabopaTopHas padora «MammuHa ATByaa»

Y10 Takoe KHHEMATHYECKUI 3aKOH JBHKEHUS?

3anucaTh 3aKOH paBHOIIEPEMEHHOTO OCEBOT'O ABUKEHUS

KakoBbI mpuunHBI TOTO, YTO TPY3bl B MallliHe ATBYJa UMEIOT OJAMHAKOBBIE TI0O MOYJIIO
yckopeHus?

Yto Takoe COCTOSTHHUE ITOKOS?

B kakux cucremax oTcuéra BHINIOJIHSETCS BTOpOi 3akoH HbroToHa?

CdopmynupoBatb BTOpoii 3akoH HproToHa.

KakoBbI IpUYMHBI TOTO, YTO CHUJIBI HATSXKEHUSI HUTH, JIEUCTBYIOIINE HA IPY3bl B MAllIMHE
ATBy/a, OIMHAKOBBI?

HemonaprxHblil 070K mojaBemieH K AuHaAMoMeTpy. Uepe3 ONOK TMEepeKWHyTa HHTh, Ha
KOHIIaX KOTOPOW 3aKpeIluieHbl JBa HEPaBHBIX Tpy3a M1 u Mz. Uemy OyayT paBHBI
MOKAa3aHUsl JUHAMOMETPA, €CIIU TPY3bI MPEIOCTaBUTH caMUM cebe?
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Pasnen Paboma u snepzus 6 nocmynamenvnom 08uiceHuu
JlabGopaTopnas padora «Ko3gppuuueHT moae3Horo 1eicTBus NpyKUHHOM
1107411178

NogakrowhE

®©

10.

11.

Uro Takoe MEXaHNYeCKOe COCTOSIHUE CUCTEMBI?

[TpuBecTr npuMepbl PYHKIHI MEXaHHIECKOTO COCTOSTHUS CHCTEMBI

Urto Takoe KUHETUYECKasi YHEPTHsl CUCTEMBI TeJI, U IO KaKOMY 3aKOHY OHa U3MEHSETCs?
UTto Takoe MOTEeHIMAIbHOE CUIIOBOE MoJie?

CdopmynupoBaTh orpeneieHe MOTeHIMATLHOM YHEPTUH Tella U 3aKOH €€ U3MEHEHUSI.
Kaxkue cuipl B MOBCEIHEBHOM MPAKTHKE SBJISIOTCS MOTEHIIUATBHBIMU?

Jlatb onpenenenue nosis cuil conpotupienus. [louemy oHO He sBiIsIeTcs
MOTEHIIUATBHBIM?

SIBASIOTCS M NOTEHUMATBHBIMU CHJIbI HATSHKEHUS] HUTU U PEAKIIUU OTIOPHI?

UTo Takoe MeXaHWYEeCKasi SHEPTHs, U 110 KaKOMY 3aKOHY OHA U3MEHsIeTCs?

Jlatb onpenenieHre KOHCEPBAaTUBHOM CHCTEMBI U OKa3aTh, UTO €€ MEXaHUYeCKas
SHEPTHUs COXPaHSIETCI.

Urto Takoe Kod(pPUITUEHT T0JIE3HOTO ACUCTBHUS TEXHHYECKOTO YCTPOMCTBa?

Pasznen /Junamuka epauiamenbHO20 08UIHCEHUA
JlaGopaTopnas padora «MassTHuk MakcBe/L1a»

1.
2.

3.
4.
5
6.

7.

8.

Jlatb onpenenieHre MOMEHTA CUIIBIL.

Kak cBsi3aHbI Mex1y cO00I MOMEHT MMITYJIbCa CUCTEMBI B Ta0OpaTOPHOI cucTeme
0TCYETa U B CUCTEME OTCUETA «ILIEHTP MACC CUCTEMBI»

HanucaTts 0CHOBHOE ypaBHEHUE IMHAMUKH BPAIIaTEIbHOIO JBUKEHHUSL.
Chopmynuposats Teopemy LlTeitnepa

BriBecTH BpIpakeHHE€ MOMEHTA HHEPLIUU OJTHOPOAHOIO AUCKA OTHOCUTEIBHO OCH,
MIPOXOIAIICH Yepe3 ero UEHTP MEePHEeHIUKYISIPHO €ro MIOCKOCTH

JlaTb BbIpa)ke€HUE 3JIEMEHTApHOI paboThl BO BpalllaTEIbHOM JIBUKEHUU

JlaTh BbIpa’KeHUE KHHETHYECKON YHEPTHH a0COTIOTHO TBEPAOTO TeJIa, BPALAIOLIETrOCs
OTHOCHUTEJILHO 3aKPEIIEHHONW OCH.

IToueMy coxpaHsieTcss MEXaHUUYECKas DHEPIHs MassTHUKa Makcseia?

Pazoen Monekynapuasa ¢pusuka
JlabopaTopHas padora «Onpenenenue kodgduuuenra Ilyaccona merogom

aaua0aTHOr0 pacIIMpeHus»
1. Yro Ha3zeiBaeTcs koaddunentom [Tyaccona?

2. UTo Ha3bIBaETCS MOJIIPHOM TETUIOEMKOCTHIO BEIIECTBA U OTUETO OHA 3aBUCUT?

3. Kakoii nporiecc Ha3bIBaeTCs alnadaTHYeCKUM U U30TEPMUUYECKUM?

4. 3anucath ypaBHEeHUE aina0daThl, M30TEPMbI U N300pa3uTh UX B KoopauHaTax P,V.

5. Kakoii ra3z Ha3sIBaeTcst UIcaIbHBIM ?

6. Uro takoe uncio creneHei csoboabl? Kak Bwipaxaercs xodpdunument Ilyaccona uepes
cTerneHei cBo00 1kl MOJIEKYJI Taza ?

7. N306pa3uth B koopauHatax P, V Bce mpouecchl MPOUCXOASIINE C BO3AYXOM B OalIOHE,
IIPU BBINOJIHEHUH PabOThI?

8. [Touemy mporecc ( 1— 2 ) MOXKHO CUMTATh aAMA0ATHIECKUM ?

9.

UTo npoucxoauT ¢ TeMIepaTypoi Bo3ayxa Mpy ero ainadaTH4eckoM paclIupeHun?

10. BoiBecTu pacueTHyro GOpMyITy JUIs OTpEIEICHHUS .
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Paznenwt Hanpascénnocmos u nomenyuan 31eKmpocmamuiecko2o nois
JlabGopaTopHasn padora «HccaenoBanue XapPaKTEPUCTUK
3JIEKTPOCTATHYECKOTO MOJIsD»

1.
2.

2 A

oo

10.

Uto Takoe 3JIeKTpOCTaTHIECKOE Toe?

Uto Takoe MaTeMaTUYECKOE MOJIE JIEKTPUUECKON HAPSAKEHHOCTH U I YETO OHO
HYXHO?

CdhopmynupoBaTh nmpaBuia rpaguuaeckoro mpeaCcTaBICHUsS] BEKTOPHOTO
MaTeMaTHIECKOT'O ITOJIs

Ornucath CBOKWCTBA CUJIOBBIX JTUHUHN AJIEKTPOCTATUYECKOTO MO,

[ToueMy mose 3JIEKTPOCTATUUECKON HANIPSIKEHHOCTH SIBJISIETCS MOTEHIIMATBHBIM?
Kaxk Ha3piBaeTcst NOTeHIMANIbHASI SHEPT S €AMHUYHOTO MOJIOXKUTEIBHOTO IPOOHOTO
3apsja B AJIEKTPOCTATHYECKOM IoJjie?

Kak BpIpa3uTh CKasipHOE MaTeMaTUYECKOE MOJIE MOTEHIMAJa YEPE3 BEKTOPHOE
MaTeMaTUYECKOE M0JIE AJICKTPOCTATUYECKON HANIPSKEHHOCTH?

UTto Takoe HalpsKEHUE, U KaKOBa €ro CBs3b C padOTON JIEKTPOCTATUUECKUX CHJT?
Uto Takoe rpaAMeHT CKaJIsipHOTO MOJs?

Kak BbIpa3uTh noJie 37€KTpOCTATHYECKON HANPSHKEHHOCTH YEPE3 CKAISIPHOE T0JIE
noreHuana?

Pa3znen 3aKOHbl ROCMOAHHO20 MOKA
JlabopaTopHas padora  «M3MepeHue  yaeJbHOIO CONPOTHUBJICHUS
NPOBOTHUKA

LN~ WNE

9.

10.
11.

Uro Takoe MI0THOCTb IEKTPUUYECKOr0 TOKa U cuiia Toka? KakoBa cBsi3b Mex1y HUMU?
Urto Takoe CTOPOHHHE CUJIBI?

Chopmynuposats 3akoH Oma B quddepeHuansHoi Gopme.

Urto Takoe COMpOTHBIICHUE y4acTKa?

Uro Takoe oAHOPOAHBIN yyacTok Lenu? M300pa3uth €ro aJIeKTpUUYECKYIO CXEMY.

Uto Takoe D1C?

UYro Takoe HEOTHOPOAHBIN ydacTok Lenu? 1M300pa3uTh ero 3JeKTPUUECKYIO CXEMY.
3anucaTh HHTErpaIbHbIN 3akoH OMa Ui yyacTKa HenH U OObSICHUTh SHEPreTHYECKUI
CMBICJ Ka)XJIOTO YJIeHa.

Yro Takoe cucteMaTHYeCKas MOTPEIIHOCTh U3MEPEHUS.

Kaxkoit amnepmeTp sBisieTCs HaeaaTbHbIM?

Kaxkoit BonbTMETp ABIISIETCS UI€ATBHBIM?

Pasnean Maznemusm
JlabopaTtopnass padora «M3vMepeHHe TOPH3OHTAJBLHON COCTABJISIIOLIEH
MATHUTHOTO 10Jisi 3eMJIH ¢ OMOIIbI0O TAHT€HC-TAJILBAHOMETPa»

1.
2.
3.

ISR

Yro Takoe MarHuTHoOE Ioje?

Kak Ha3piBaeTcs n 0003Ha4YaETCs CUIIOBAsk XapaKTEPUCTHKA MAarHUTHOTO OIS ?

Ecnu MarHuTHas HHAYKIUSA HA MECTE TTOJIOKEHUS JBHKYILIErOCs OTPUIATEIBHOTO 3apsia
HAaIpaBJIEHA HA PUCYHKE BBEPX, & €Er0 CKOPOCTh — BIIPABO, TO KyJa HaIIpaBJIeHA CUJIA CO
CTOPOHBI MATHUTHOTO TIOJIS?

Uro Takoe cuina Amriepa? 3anuIIMTe BhIpaXKeHHE AJI€MEHTapHON CHIlbl AMIiepa.

Yro Takoe MarHUTHBI MOMCHT?

Kak Bo31elicTBYeT OTHOPOAHOE MArHUTHOE TOJI€ HA MAarHUTHBIM MOMEHT. 3alUIINTE
BBIPAYKEHHE, OMMUCHIBAIOLIEE ITO BO3ACUCTBHUE.

3anummMTe BIpaXEHNE YHEPTUA MarHUTHOTO MOMEHTA B MAarHUTHOM TIOJIE.
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Cdhopmynupyiite 3akon bro-Capapa-Jlamnaca u mpoBeauTe aHAJIOTHIO C BBIPAXKEHHUEM
HaIpPsHKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJII TOYEUHOT'O 3aps/ia.

Uemy paBHa MarHuTHast UHAYKLHS B BO3yX€ B LIEHTPE TUIOCKOM KaTyIIKK paguyca R u3
N BHUTKOB, 110 KOTOPHIM TEYET TOK |.

JlaGopaTopnasi padora «HccienoBanue mMeTJH THCTEpPe3nca B Pa3THUYHBIX

MaTepHuajgax»

1. Yro Takoe HanpsH>KEHHOCTh MarHUTHOTO noJisi? KakoBa €€ cBsi3b ¢ MarHUTHOM
uHAyuuen? J{is yero HeoOXOAUMBI JIB€ BEKTOPHBIE XapaKTEPUCTUKY MarHUTHOTO MOJIs?

2. Yro Takoe HAMarHM4EHHOCTh MarHETUKA, M YTO TAKOE €r0 MarHUTHAs
BOCIIPUMMYHUBOCTH?

3. Kak cBa3anbl Mexny co00il MarHuTHast BOCHPUUMYMBOCTD M MarHUTHAS
MPOHUIIAEMOCTH?

4. Kakue cylecTBYIOT BU/Ibl JINHEHHBIX MarHeTuKkoB? B uéM pazHuia Mexxy HuMu?

5. B KakMx MarHeTHkax CyIllecTBYeT CIIOHTaHHAsi HAMarHU4€HHOCTh B MAKPOCKOITMYECKUX
00bémax?

6. UYro takoe Temneparypa Kropu, u uemy oHa paBHa B xenese?

7. UYro Takoe KpuBas HAYAIbHOW HAMAarHUYEHHOCTH (heppoMarHeTHKa?

8. CKOJBKO IeTeNb TUCTEPEe3UCca MOXKET IPOAEMOHCTPUPOBATH (PeppOMarHeTHK?

9. Kakwue xapakTepuCTHKH MPEeTbHON METIN THCTEPE3nca N3BECTHHI?

10. Yemy paBHA MJI0IIA/Ib MTETIIM TUCTEPE3UCA B OCSIX {M H }7

11. Yro Takoe MArkuii MarueTuk? B kakux ciay4asx OHU NPUMEHSIOTCSA?
12. Yro Takoe »EcTkuit MarueTuk? B kakux ciay4asx OHU MPUMEHSIOTCA?

CocTaBuUTEIb:

JlomeHT /C.B. Kombuios/
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MHWHUCTEPCTBO OBPA30BAHU S 1 HAYKU POCCUMCKOM DEJNEPALIUN
DenepabHOE TOCYJApPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHNE BBICIIIETO 00pa30BaHUs
MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

Hanpagnenue noaroroBku:

15.03.04 ABTOMaTH3aNMs TEXHOJOTHYECKHX MPOLECCOB U MPOU3BOJCTB
[Tpodunb: «Po6OTHI 1 POGOTOTEXHUYECKHE YCTPOMCTBA»

Kadenpa Ousnka

MartepuaJjbl K 3K3aMeHYy
10 TUCIMIUIMHE (PU3nKa

Dopma npomedcymoyHol ammecmayuu, NPoSepaouas CmeneHb 0C80eHUs
xomnemenyuu OIIK-1

Oo0pa3el DK3aMeHAITHOHHOT'0 OMJIeTa

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOM DOEJAEPALIMI
OEIEPAJIBHOE TOCYITAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHWE BBICIIIET'O
OBPA30BAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHN1 YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

dakynbTeT 6a30BBIX KOMIIETEHIHH, Kadeapa «Du3ukay
Jucrumna «pusukar
O6pazoBarenpHas nporpaMma «PoOOTHI 1 pOOOTOTEXHHYECKHE YCTPOHCTBA»
Kypc 1, cemectp 1
3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. ITosoxkeHne U €ro OTHOCUTEIBbHOCTD.
2. Aganorus MCKAY MOCTYNATCIbHBIM U BpAallaTCIbHBIM ABHKXCHUAMU
3. B nmoake maccoit 240 kxr cTout 4yenoBek maccoit 60 kr. JIogka mibIBET CO CKOPOCTHIO 2 M/C.

Yenosek MpBITACT C JIOAKHU CO CKOPOCTHIO 4 M/C OTHOCHUTEIIBHO JIOAKU B CTOPOHY
IMPOTHUBOIIOJIOXKXKHYIO JIBUKCHHUIO JIOJKH. Haiitu CKOPOCTbD JIOJKH ITOCJIC ITPBI’KKA YCJIOBCKA.

VrBepkieHo Ha 3acenanny kadenps! «@msnka» 29.08.2022 r., npotokom Ne.1

3ag. kadenpoit /_Crpexamuna .M. /
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Bomnpoce! AJ1s1 MOATOTOBKH K 3K3aMeHy 1o pasaeny «MexaHuka»

IlonoxxeHre U €ero OTHOCHUTEIIFHOCTb.

Tpaekropust. Conpukacaromiasicst OKpyKHOCTb. LIeHTp 1 pannyc KpuBU3HBI TPAEKTOPUU

CKOpOCTh ABUXKEHUS U €€ OTHOCUTEIbHOCTD.

VYckopenue. KacarenbHoe 1 HOpPMaJIbHOE YCKOPEHUS.

JlexapToBa cucTeMa KOOpAHUHAT.

Kunematnueckue 3aKOHBI IBUIKEHHS

[TocTymarenbHoe ABMX)eHUE a0COMOTHO TBEpA0TO Tena (ATT).
[TonsiTre cunbl. AGCONTIOTHOCTD CHIIBI B KIIACCHYECKOW MEXaHHKE.
[ToHsATHS paBHOAEHCTBYIOLIEH U COCTOSIHUS IIOKOS.

IIepBbiit 3ak0oH HproToHa. MHEpLIMAIbHBIE CUCTEMBI OTCYETA.
Bropoii 3akon HeroToHa 1 3ak0oH BecemMupHOro Trorenus.
Nmiynbe 1 3aKOH €ro U3MEHEHUS.

Tpetuii 3akoH HproTOHA M COXpaHEHHE UMITYJIbCA 3AMKHYTOM CUCTEMBI.
VY napsl 1 pa3pbIBbL.

[TonsTHE cunoBOro NoJIA

DnemMeHTapHas padoTa U paboTa Ha KOHEYHOM MEPEMEIIICHUH.
MomHoCTSb.

Kunernueckast sHEprus U 3aKOH €€ U3MEHEHHMS.

[ToTennmanpHble CUIIOBBIE TOJIS M TOTCHITUATbHAS SHEPTHUSL.
MexaHuyeckas SHEeprus 1 3aKOH €€ U3BMEHEHUSI.
KoncepBaTtuBHBIE CUCTEMBI.

DNeMEeHTapHbIN yrojl HOBOPOTA U YIJIOBasi CKOPOCTh

CBsi3b MEX]y YIJIOBOU U JJUHEHHON CKOPOCTSMH.

VYrioBoe yckopeHue.

KacarenbHoe 1 HOpMalIbHOE YCKOPEHUSI BO BpAIlATEIbHOM JIBUKCHUU
Bpamarensnoe asuxxenune ATT.

MoMeHT UMITyJIbCa U MOMEHT CHJIBI

3aKOH U3MEHEHHSI MOMEHTA UMITYJIbCa.

MoOMEHT uMITyJIbCa U YIJIOBast CKOPOCTb. MOMEHT HHEPLIUH.
OcHOBHOE ypaBHEHHE TMHAMUKHU BpamiarenbHoro Asuxenust ATT
OceBble MOMEHTHI MHEPIIUHA HEKOTOPBIX TEJ

Teopema Illteiinepa

PaboTa u kuHeTHYEeCKast SHEPTHs BO BPAIIaTEILHOM JIBUKECHUU
AHanorust MexJ1y NoCTyNaTeIbHbIM U BPAILIATEIbHBIM JIBH)KCHUSIMHU.
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Bomnpocs! AJ1s1 TOATOTOBKH K 3K3aMeHy 10 pasjaenay «MoJjiekyasipHast Gusuka»

WneanbHblii ra3. YpaBHEHUE COCTOSIHUS UICAIBHOTO ra3a.

JlaBiieHre ueaabHOrO ra3a Ha OCHOBE MOJIEKYJIIPHO-KHHETUYECKON TEOPHH.
MonekynsipHO-KHHETHUECKOE TOJIKOBAHHE a0COTIOTHON TEMIIEPATYPHI.

Uwucno crenenei cBOOOIbI MOJIEKY. 3aKOH PAaBHOMEPHOTO pacIpeCIICHHs YHEPTUH 110
CTENEHSIM CBOOO/IbI MOJIEKYI.

5. 3akoH MakcBeiia i pacipeelIeHUs MOJICKYJT H/I€aTbHOTO Ta3a M0 CKOPOCTSIM.

6. 3akon bonbiMaHa ayis pacmpene’eH s YaCTHI] BO BHEITHEM IMOTSHIIMAILHOM II0JIC.

7. IlepBoe HauagoO TEPMOAMHAMUKH.
8

9

Awnh e

Kraccuueckast MOneKyasipHO-KMHETUYECKAsi TEOPUs TEIUIOEMKOCTH UJI€ANIbHBIX a30B.
. IlepBoe Haya0 TEPMOAMHAMUKYI U U30IPOLIECCHI.

10. ITepBoe Ha4aIO TEPMOJMHAMUKH U aIuabaTHUECKUI IpoLecc.

11. SIBnenust nepeHoca B TEPMOJMHAMUYECKH HEPABHOBECHBIX cucTeMax. OIbITHbIE 3aKOHBI
(G Qy3un, TEIUIONPOBOJHOCTH U BHYTPEHHETO TPEHHUS (BSI3KOCTH).

12. O6patumblie U HEOOpaTUMBIE IPOLIECCHl. DHTpONU. BTOpOI 3aKOH TEpMOIMHAMUKH.

13. TerunoBeie nuratenu. Lukn Kapuo u ero KIIJ] ans uaeansHOTrO rasa.

14. OuTponus u BepositHocTh. Dopmyna bosibimana.

BOIIpOCl)I AJIA MMOATOTOBKH K 9K3aMEHY 110 pa3aery ((3JICKTpOM3FHCTPI3M»

IlepBbie Bonmpockl OnJiera

1. Onpenenenue 3MeKTPOCTaTUIECKOro 1oJist. Onucanue GU3NYECKOro 3JIEKTPOCTaTHUECKOTO
TIOJIsI C TIOMOIIBIO0 BEKTOPHBIX moJiel. [losne anexTpudeckoil Hanpspk€HHOCTU. Onipeesienne
BEKTOPA JIEKTPOCTATHUECKOHN HANPSHKEHHOCTH C TOMOILIBIO 3aKkoHa KyiloHa.

2. [IpuHIMn cyneprno3uiuy nojiei B oTHoLEeHUH HanpspkEHHOCTH. [lone qumnoss.

3. Ilonstue TenecHoro yria. IloHaTHE NOTOKA JIEKTPOCTATUYECKON HAIPSHKEHHOCTH TOYEYHOTO
HMCTOYHMKA B BAKYYME 4€PE3 3aMKHYTYIO IIOBEPXHOCTD.

4. Teopema Octporpanackoro-I'aycca B BakyyMe.

5. Teopema Octporpaackoro-I'aycca B Bakyyme U pacu€T moJisi OJHOPOIHO 3aps>KEHHON chephl.
6. Teopema Octporpaackoro-I'aycca B BaKyymMe M pacué€T MOJIEH OJHOPOIHO 3apsKEHHOU
IIJIOCKOCTH M BO3YIIHOTO KOHJIEHCATOPA.

7. Teopema Octporpajckoro-I'aycca B BaKyymMe M pacué€T MoJIsi OJHOPOIHO 3apsyKEHHOW HUTH.
8. IloreH1manbHOCTH 3MeKTpocTaTHueckoro nois. [lonarue norenuumana. Beipaxenue
CKJIIPHOT'O MOJIsI MOTEHI[MalIa yepe3 BEKTOPHOE ToJie HanpskEHHOCTU. BriBo hopMyIibl
IIOTEHIMala TOYEYHOr0 HCTOYHUKA B BAKYyMe.

9. IloTeHManBHOCTH AIEKTpocTaTndeckoro nous. [Tonstue norennnana. Belpakenue
CKJIIPHOTO NOJIA ITOTEHIMAla Yepe3 BEKTOPHOE 10JIe HapskEHHOCTH. [lone noreHnmana
OJTHOPOJTHO 3apsKEHHOH cepbl B BaKyyMe.

10. IToreHumanbHOCTH 3EKTpocTaTHueckoro nois. [lonarue norennuana. Beipaxenue
CKaIIIPHOTO T10JIs ITIOTEHIMala Yepe3 BEKTOPHOE 110JIe HanpsHkEHHOCTH. [lone noreHnuana
OJIHOPOJTHO 3apsiKEHHOM INIOCKOCTH B BAKyyMe.

11. IloTeHIIMaNBbHOCTB 3JEKTPOCTATHUECKOTO N0JIs B BakyyMme. [loHsaTHE noTeHIMana.
BeIpaxxeHue ckaasipHOro moJis MOTEHIMaNa 4epe3 BEKTOPHOE NoJIe HanpskEHHOCTH. [lone
MOTEHIIMAaja OAHOPOJHO 3apsSKEHHON HUTH B BaKyyMe.

12. TlonsATHe TpaivieHTa CKAISIPHON (QYHKIIMHM HECKOJIBKUX MEPEMEHHbIX. BhipaxeHnue
BEKTOPHOT'O IOJIs HAPSKEHHOCTU Yepe3 CKaIsAPHOE I0JI€ MOTEHIMAIA.

13. PaGoTa s1eKTpoCTaTHIeCKOTo TOJIs 10 TepeMEeIeHUI0 TPoOHOoTO 3apsiaa. [lonsTue
HaIpPsSHKEHUS.

14. IloTeHnmanbHask YHEPTU CUCTEMBI TOUEYHBIX U HEITPEPBIBHO PACIPEIEIEHHBIX 3apsI0B.
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15. IloHsATHE AMAIEKTPUUECKOM cpebl. MexaHU3M NOJSpU3aLi HETTOJISIPHOTO TUAJIEKTPUKA.
BekTop nonspuzanuu. JAusnexTpruueckas BOCOPUUMYUBOCTD TUAIEKTPUUECKON CPEIBL.

16. Ilonsatue nuanexrpuueckoil cpeapl. [loTeHManbHas SHEPrUs 3JEKTPUUECKOT0 AUTIOIBHOIO
MOMEHTA B AJIEKTPUYECKOM I10Jie. MeXaHu3M MOJIApU3aliU HOJISIPHOTO AUDJICKTPUKA.
JsnexTprudeckast BOCHPUMMUYUBOCTD IUAJIEKTPUKA.

17. Ilone cBsi3aHHOTO 3apsia B MOJISPU30BAHHOM JMdJIeKTpuKe. Teopema OcTporpaackoro-
I"aycca B nuanextpuke. BeKTopHOE 10JI€ 37IEKTPUUECKON UHAYKLNHU (3JIEKTPUUECKOTO
CMeEILIeHNs1) U €€ CBA3B C MOJIEM AJIEKTPUYECKON HAMPSHKEHHOCTH.

18. CBs13b MEXIY DIEKTPUYECKON HANPSHKEHHOCTHIO CBOOOIHBIX 3apsiIOB B BAKYyME U B
TUDIIEKTPHKE.

19. IlonsTre npoBoAsiel cpeabl. DNEKTPOCTaTUUECKU TPOBOAHUK. Pacnipenenenue
HECKOMIIEHCHPOBAHHOTO 3apsijia Mo 3JIEKTPOCTATUIECKOMY IPOBOJIHUKY. DIIEKTPOEMKOCTh
YEAUHEHHOTO MTPOBOJHUKA.

20. AHanu3 cUCTEMbI «ITPOBOJISIIIMHI 1IAp — TOYSUHBIN 3apsi1» METOAOM 3€pKaJIbHbIX
M300pakeHuid. 3a3eMIICHNE.

21. B3auMHas 3neKTpo&MKOCTh. [110CKui KOHIEHCATOP U €ro ANEKTPOEMKOCTh. CrtocoObI
COEJIMHEHUS KOHJIEHCATOPOB.

22. B3aumHas 31eKTpoEMKOCTh. ChepudecKkuii KOHIEHCATOP U €T0 IIEKTPOEMKOCTD.

23. B3auMHast 2neKTpoEMKOCTh. [{unuHapuueckuii KOHACHCATOP U €r0 JIEKTPOEMKOCTb.

24. DHeprus yeAuHEHHOTO 3apsHKEHHOTO MTPOBOIHHKA, 3apsXKEHHOT0 KOHJIGHCATOpa U 00BEMHON
IJIOTHOCTH SHEPTUH JIEKTPOCTATUUECKOTO TOJIS.

25. OCHOBHBIE MOHATHUS TEOPUH JEKTPUUECKOTO TOKA: BEKTOP MIIOTHOCTH TOKA U CHJIa TOKA.
CBs13b MEX]ly HUMHU.

26. 3akon Oma B nuddepenmanbHoi popme.

27. 3akoH OMma B MHTETpajbHOU popme st OAHOPOJHOTO yuyacTka. CONpOTUBIICHUE yYaCcTKa.
CriocoObl coeIMHEHUsI COTTPOTUBIICHUH.

28. 3akon OMa B HTErpajibHON (hopMe AJI1 HEOTHOPOAHOTO ydacTka. [lonoxuTenbHbIe U
orpunarenbHbie IJIC. DHepreTH4ecKuii CMbICII HHTETPAJIBHOTO 3aKkoHa OMa.

29. 3akon Oma m1s mpocToro KoHTypa. 3akonsl Kupxroda.

30. 3akon J[xoynsa-Jlenna.

Bropsie Bonpocel OniieToB

1. BextopHoe npoussenenue. [IpaBuno Moayns v mpaBuiio HalpaBiIeHUS.

2. Ilonatrie MarHUTHOTO 1OJIsl. MarHWTHAs UHIYKLIUS KaK CUJIOBask XapaKTEPUCTHUKA MAarHUTHOTO
noJisl. MaruuTHas cocrasJstomias cuisl JlopeHua.

3. 3akon buo-Caapa-Jlaniaca (bCJI) B Bakyyme.

4. JIBe BEKTOpHBIE XapaKTEPUCTHUKNA MAarHUTHOTO TIOJISi B MATHETUKE M CBSI3h MEXTY HUMHU.
Bripaxkenust 00EMHOMN TUIOTHOCTH YHEPTHUH MATHUTHOTO TIOJISI B MATHETHKE

5. I[Ipumenenue 3akona bCJI B Bakyyme: MarHuTHast MHIYKIUS B [IEHTPE BUTKA C TOKOM.

6. Cuna Ammnepa Jyisi IpOBOJHUKA C TOKOM 3JIEMEHTapHOW JUIMHBI U I PSMOT0 MIPOBOIHHUKA C
TOKOM KOHEUYHOU JJTUHBI.

7. MarHuTHbII MOMEHT U BO3/I€MCTBUE HA HETO MAarHUTHOTO MOJIsl. AHAJIOTUSI MEXIY BUTKOM C
TOKOM ¥ MarHUTHOW CTPEITKOM.

8. Marnuthslif notok. Teopema Octporpaackoro-I'aycca /st MAarHUTHOTO MOJISL M BBIBOJIBI U3
HEE.

9. Pabora cuiibl AMriepa B ciiydae ydyacTKa IPOBOJIHUKA C TOKOM

10. PaGoTa cuiibl Ammiepa B ciiydae 3aMKHYTOTO KOHTypa ¢ TOKOM

11. [ToHsATHE UUPKYIISILIMU BEKTOPHOTO MOJIs1. 3aKOH MOJHOTO TOKA B BAKYYME U B MarHeTHKE.
12. TlpuMeHeHue 3aK0Ha MOJTHOIO TOKAa: MArHUTHOE T0J1e 0ECKOHEYHO JAJTMHHOTO MPOBO/A C
TOKOM B BaKyyMe.

13. IlpumeHeHne 3aK0Ha MOJIHOTO TOKA: MarHUTHOE M0JIE TOHKOTI'O TOPOUAA U JJIMHHOTO
COJIEHOU 1.

73



14. SIBnenue anexTpoMarHuTHON HHAYKIUH. 3akoH Dapanes u npasuio Jlenua. [Tonstue
00paTHO# CBs3H. 3aKOH AJIEKTPOMArHUTHON MHAYKITHH.

15. Ipuunnsl DJC MHAYKIIUU B ABUKYIIUXCS TPOBOJTHUKAX U B HEU3MEHHBIX KOHTYpax
MIPOBOJHHUKOB B IEPEMEHHOM MarHMUTHOM MoJje. BuxpeBoe aekTpruyeckoe moJie U BhIpakeHue
yepe3 Hero J/1C nHAYKIMY B HENTOIBUKHOM KOHTYpE IPOBOJIHUKA.

16. KonnyecTBo 3apsiaa, MpoTEKIIee B KOHTYpe IPOBOAHUKA MPU U3MEHEHUH MTOTOKOCLETIICHUS
KOHTYpa.

17. SAABnenune camouuaykuuu. [lonarrue nHAyKTUBHOCTH KOHTYpa. DJIC CaMouHIyKIMKU. 3aKOH
OmMa 1t yyacTKa LeNU ¢ UHIYKTUBHOCTbIO. DHEPTUsi MATHUTHOTO TOJISI IPOBOJAHUKA C TOKOM.

CocTaBurelib:
JlouieHT /C.B. Konbuios/
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