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1. Ileau ocBOeHNSI AUCUMILIHHDI.

K 0CHOBHBIM 1eJIAM OCBOCHUS AUCHUILIUHBI «DHU3KKa B MPOU3BOJCTBEHHBIX
Y TEXHOJIOTUYECKUX MPOLECCax» CIEAYeT OTHECTH:
— @opMHUpOBaHNE HAYYHOTO MHPOBO33PEHHSI U COBPEMEHHOTO (hHU3HUECKOTO
MBIIUICHUS;
— MpUOOpPETeHHE TPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX I U3YYCHUS
€CTECTBEHHOHAYYHBIX, 00MIETPOPECCUOHATIBHBIX U CTICIIMATLHBIX TUCIUATIINH
K ocHOBHBIM 3a1a4aMOCBOCHUS TUCHUIUIMHBI « DU3HKAY CIEAyeT OTHECTH:
— W3yuyenue oOmieit pusuku B 00bEME, COOTBETCTBYIOIIEM KBaTU(pUKAIUH
WHKEHepa

2. Mecto mucuumiaudbl B cTpykrype OOII cnenuanaurera.

Huctunnnna «®us3uka B NPOU3BOJACTBEHHBIX M TEXHOJOTMYECKUX
nporieccax» OTHocuTcs K oOs3atenbHOM uactu (b11) Gasooro mukma (bl)
OCHOBHOM 00pa3zoBarenbHOM MporpamMmsl ceruanurera (OOID).

«Du3nKka B  MPOU3BOJCTBEHHBIX M  TEXHOJOTMYECKHX  IpoIeccax»
B3aMMOCBSI3aHa JIOTHYECKH W COACPKATEIbHO-METOAUYECKH CO CIEIYIOUUMU
mucouruinaamMu OOIT

B o6s3amenvnou wacmu (b11):

—Briciiasgs maTremMaTHuka;
—Teopernyeckas MEXaHUKA,;
— DIEKTPOTEXHUUECKIE OCHOBBI MAIITMHOCTPOUTEIBHBIX TEXHOJIOTHA.

B uacmu, gopmupyemoii yuacmuuxamu o6pazosamenvbHLlX OMHOUEHUU
(F12):

— PoGotuzanusi W aBTOMaTH3aIMsi MeXaHOOOpabaThIBAIOIIETO M COOPOYHOTO
IPOU3BOJICTRA.

3. IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO AUCHUTIIUHE
(MoxyJ110), COOTHECEHHbIE C IJIAHMPYEMbIMH Pe3yJIbTATAMM OCBOCHHS
o0pa3oBaTeJibHOI POrPpaMMBbl.

B pesynbrare OCBOEHHS AUCHUIUIMHBL (MOIyNsI) y  OOydarolmmxcs
bopMupyIOTCA  CIEAYIOUME KOMIETEHIIMH W JIOJDKHBI OBITh  JTOCTHUTHYTHI
Cleyrolue pe3yapTaThl 00ydeHHs Kak 3Tan (OPMHUPOBAHHUS COOTBETCTBYIOIIMX

KOMITICTCHIIUI:
B pe3yasbTare
Kona OCBOCHMSI IlepedyeHb MIaHMPyeMBbIX Pe3yJbTATOB
KOMIIeTEHITHH . 00yuYeHHUs1 TUCHMTLINHE
o0pa3oBaTeIbHOI




NMPOrpamMMbl
00y4aOIIUICA 10 IKEeH

001a1aTh

VK-1 Cnocoben 3HATD:
OCYIICCTBIIATD IIOUCK, ® OCHOBHbIE (DU3UUECKUE 3aKOHBIB
KPUTUYECKHUI aHAJIN3 U 00BEMe, HEOOXOIUMOM IS
CUHTe3 uHpOpMaInH, caMopean3aIuu
IPUMEHATH CACTEMHBIA | yMeTh:
nmoaxon oJid peIueHus ® TIPUMEHATHPU3NUCCKUE 3HAHUS IS
HOCTAaBJICHHBIX 3a/1a4 JOCTHKEHUS TIOCTaBICHHOM 1I€NIN

BJIAJETh:

® METOJaMH MOIOJIHEHUS U IPUMEHEHUS
bu3nyecKuX 3HaAHUI PU pelIeHUH
MOCTaBIICHHBIX 33734

YK-6 Crioco0eH yrpaBisTh 3HATh:
CBOUM BPEMEHEM, ® CrocoOb! MONOJHEHUS (PU3NIECKUX
BBICTPAUBaTh U 3HaHUU
peanu3oBbIBaTh yMeThb:
TPAEKTOPUIO ® HaXOAUTb TpeOyeMble pU3HUECKHE
caMOpa3BUTHUs Ha 3HaHUS
OCHOBC IMPUHLIUIIOB BJAaJAeTh:
00pa3oBaHuis B TEYEHUE ® METOJAMU ONPEACIECHUS HCTOUHUKOB
BCCH KU3HU dusnueckux 3HaHMI

4. CTpyKTYypAa U coJepKaHue TUCUMILIMHBI.

OOmasi TpyAOEMKOCTh AMCLUUILIMHBI COCTABISICT 8 3aU€THBIX €AMHULI, T.€.
288 akamemuuecknx yacoB (m3 HuX 144 daca — camocrosiTenbHas pabora
CTY/ICHTOB).
Ha mepBoM Kypce BIepBOM CEMECTPEBBIJICNACTCS 2 3a4eTHbIC €AUHUIIBI, T.C. /2
aKajJieMUYecKux yaca (13 Hux 36 4acoB — caMOCTOSITEIbHAS paboTa CTYICHTOB).
Ha nepBoM Kypce BO BTOPOM CeMeCTpEeBBbIIeNsAeTCs 2 3a4eTHbIC €AUHUIIBI, T.C. (2
aKaJleMUYeCKHX yaca (U3 HuX 36 4acoB — caMOCTOsITEIbHAs padoTa CTYJEHTOB).
Ha BTOpOM Kypce B TpeTbeM ceMecTpe BbLACIAETCS 2 3aUeTHbIC eIUHULIBI, T.€. /2
aKaJeMHUYecKHx vaca (13 Hux 36 4acoB — caMOCTOATEIbHAas paboTa CTYIAEHTOB).
Ha BTOpOM Kypce B 4eTBEPTOM CEMECTpe BBIJIEISIETCA 2 3aU€THbIE €AMHULIBI, T.C.
72 akameMuyeckux 4aca (U3 HuX 36 4acoB — CaMOCTOSITEIbHAs padoTa CTYJCHTOB).

Pacnipenenenre ayauTOpHBIX YacoB IO BHJAM 3aHSATHN IMPOW3BOIUTCS
CIEAYIOIIUM 00pa3oMm.



IlepBolii cemecTp: sekuuu — 1 yac B Henento (18 yacoB), ceMUHAPCKUE 3aHATUS —
HeT, jJabopatopHble paboThl — 1 ywac B Hepemo (18 wacoB), popma KOHTpOJIS
—HK3aMeEH.

Bropoii cemectp: nekiuu — 1 yac B Hepento (18 4acoB), ceMUHApCKHE 3aHATUS —
1 gac B Hememo (18 wacoB), maGoparopHbie pabOThI — HET, (opMa KOHTPOJIS
—IK3aMeH.

Tpernii cemectp: nexuuu — 1 yac B Hexemo (18 yacoB), ceMuHapcKue 3aHATHUS —
HeT, jJabopatopHbie paboThl — 1 ywac B Hegemo (18 yacoB), popma KOHTpOJIS
—3ay4er.

YerBépThiii cemecTp: yeknmu — 1 gac B Hepemo (18 wacoB), ceMuHapcKue
3aHatusa — 1 gac B Hememo (18 wacoB), mabGopaTopHble pabOThl — HET, (opma
KOHTPOJISI —9K3aMeH.

Crpyktypa U cojepxaHue JucUUIUINHbI «Du3nka B MPOU3BOJICTBEHHBIX U
TEXHOJIOTUYECKHX Ipolleccax» MO CpoKaM H BuAaM pabOThl OTPaKEHbI B
MPUIIOKEHUU A.

Conep:xanue pa3ie0B IMCUMILINHBI
IlepBrlii cemecTp

BBenenue B pusnueckuii J1a0OPATOPHBINA NPAKTHKYM
[Ipsimble 1 KocBeHHbIE (pu3myeckue uzmepenus. OOpaboTKa pe3ynbTaToB
U3MEPEHUN U SKCIIEPUMEHTAIIbHBIC ITOTPEIIHOCTH

KunemaTnka nocrynarejJbHOro ABHKeHUSs

Ousznueckuii BekTop. [lonsatue opra. Teopuss otHocuTenbHOCTH [anuies.
[TomoxkeHne © €ro OTHOCUTEIIBHOCTh. TpackTopuss MAaTepUaJIbHOW  TOYKH.
Cornpukacaromascsi MIOCKOCTh M COINPHUKACAIOMIAACS OKPYXHOCTh. JJEMEHTAPHOE
NIEPEMEIICHUE U 3JIEMEHTAPHBIN MyTh. CKOPOCTh JBUKEHUS U €€ OTHOCUTEIBHOCTD.
[IpyHIMO cyneprno3ulMKu JBHXKEHUU. YckopeHue. KacarenrbHOe W HOPMaJIbHOE
yckopeHnus. [lekapToBa cucteMa koopauHaT. KuHeMaTudyeckue 3aKOHbI JBHXKCHUS.
[ToctynarensHoe nBMxeHue abcontoTHo TBEpIoro tena (ATT).

JAMHaAMHKA IOCTYNATEeJIbHOI0 ABHKEHUS

[Tonsitue cuibl. AGCOTIOTHOCTh CHJIBI B KJilaccuueckoil MexaHuke. [ToHsaTHS
paBHOJEUCTBYIOLEH U cOCTOsIHUA ToKOos. [lepBrlii 3akoH Hprorona. MHepuuanbHbie
cucreMbl orcu€ra. Btopon 3akoH HproToHa M 3ak0H BceMHpHOro TIroreHus.



HNmnynece u 3aKkoH ero usMeHeHus. Tpetun 3akoH Hbr0TOHA U cOXpaHEHHUE UMITYJIbCa
3aMKHYTOM CUCTEMBI. L{eHTp Macc cucTteMsl. Y 1apbl U B3pPbIBHI.

Pa0oTa u 3Heprusi B NoCTyNnaTe1bHOM ABHKEHUHU

[lonsitue cuoBoro moiisd. DieMeHTapHas padoTa M paboTa HA KOHEUYHOM
nepemenienn. MoiHocTs. Kunetnueckas sHeprus u 3aKoH €€ u3MeHeHnus. Teopema
Kénnra. IloTeHumanbHble CWIOBBIE MOJS M NOTECHLUWAJIbHAs OJHEPrus. 3aKOH
U3MEHEHMS NMOTEHUMANbHOW 3Hepruu. Henorenuuanbusie cuiioBbie nonis. [lone cun
COTMPOTHUBJICHUSI KaK MpPUMEp HEMOTEHLHUAIBLHOTO CHJIOBOTO Tmojisi. MexaHuueckas
DHEPrus U 3aKoH €€ n3MeHeHus. KoHcepBaTuBHBIE CHCTEMBI.

KunemaTnka BpamarebHOr0 ABHKCHUS

DJIeMEeHTapHbId  YroJ TOBOPOTa M YyIJIOBas CKOpPOCTh. CBA3b MEXIy
3JIEMEHTAPHBIM YIJIOM MOBOPOTA W 3JIEMEHTAPHBIM MepemelnieHrueM. CBA3b MEXIy
YIJIOBOM M JIUHEWMHOUN CKOPOCTSIMU. YTJI0BO€ YcKkopeHue. KacarenbHoe U HOpMalbHOE
YCKOpPEHHUSI BO BpalllaTeIbHOM JBWKEHMHM. BpamiarenbHoe nBmwxkenne ATT.
CooTHollleHHuEe MEeX Ay BpallaTeIbHbIM U MOCTYIATEIbHBIM JBUKEHUSIMU.

JAMHaMHUKa BpAIIaTeJIbHOT0 ABUKEHUSA

MOMEHT UMITyJIbCA U MOMEHT CHJIBI. 3aKOH M3MEHEHUS MOMEHTA WMITYJIbCA.
OTHOCHTENTPHOCTP MOMEHTA HMITYJbca. MOMEHT HMMITyJbCa M YIJIOBAas CKOPOCTb.
MowmenT uHepiu. OCHOBHOE ypaBHEHHE TMHAMUKH BpamaTeabHoro asukenus ATT.
OceBble MOMEHTBHI HMHEpPLUHMH HEKOTOpbIXx Ted. Teopema Illreitnepa. Pabora u
KMHETUYECKasl HHEprus BO  BpAIATEIbHOM  JBIKEHUU. AHaJIOrus MExmIy
NOCTYIATEIbHBIM U BpallaTEJIbHBIM JBUKEHUSIMU.

Bropoii cemecTp

Hanpsaax€éHHOCTD 3J1eKTPOCTATHYECKOI0 MO0JIA

DJIEKTPUUECKUN 3apsii KaK HMCTOYHUK HJIEKTPOCTATUYECKOTO TMOJis. 3aKOH
Kynona. IlpuHnumnel Onu3KoAeHCTBUS U nanbHOAecTBUsA. [loHsATHE (U3MUEecKOro
noJisl. DJEKTPOCTATUYECKOE II0JIe KaK 4YacTHBIM cilydaid (U3MYECKOTO MOJIsl.
Marematnyeckue TOJIE Kak CHOCOO OINHUCAaHUS HENPEPBIBHO pacrnpenenéHHON
Matepuu. Hanpspk€HHOCTh Kak CHIIOBas XapaKTEPUCTUKA SJIEKTPUYECKOTO IOJIS.
[IpyHIMN CYNEpPHO3UIMU ICKTPUUECKHUX IOJEH B MPUMEHEHUM K HAINPSKEHHOCTH.
ITome JATIOJIA. Ocobennoctu CHJIOBBIX JIMHUMN MOJITHANIPSKEHHOCTH
anekTpocTtatuyeckoro  mnosst.  [lorok  BekTtopa — Hampsk€HHOCTH.  Teopema
Octporpaackoro-I'aycca (OI') B Bakyyme. [Ipumenenue Tteopemsr OI' mims pacuéra
HaIPsHKEHHOCTH Paclpee€HHbIX HCTOYHUKOB.



IHoTeHuMasI 3JIEKTPOCTATHYECKOT'0 IOJIS

[loreHIMaNbHOCTL ~ 3JEKTpocTaThyeckoro  moid.  Ilorenmuman  Kak
SHEPreTUYECKAs] XapaKTEPUCTHUKA AJIEKTPOCTATUYECKOro mojs. CBA3b  MEXAY
HaIPsDKEHHOCTBI0 M MOTEHUHMAIOM. [IpMHIMN Cynepno3uuuy 31€KTpOCTaTUYECKUX
noJiel B MpUMEHEHUH K noteHuuany. Hanpspkenne. PaboTta 31eKTpoCcTaTUYECKUX CUT
Ha MepeMeIleHnU NTPOOHOTO0 3apsiia. DHEPTUsi CUCTEMBI 3apsI0B.

JM3J1eKTPUKH ¥ IPOBOAHUKH B JJIEKTPOCTATHKE

Jusnextpruyeckas cpena. [Honspusanus. Jvanexrpruueckas
BOCIIpUMMYMBOCTb.  Teopema OI' B auwdnekTtpuke.  usnextpuueckas
MIPOHULIAEMOCTb. DIEKTPUUECKOE CMEIICHUE (MHIYKLHS). [Tonsitue
IIEKTPOCTATUYECKOTO MMPOBOJHUKA. Pacmpenenenue 3apsna 1o ero noBepXHOCTH.
OnekTpuyeckass €MKOCTh YEIMHEHHOIO IIPOBOJHMKA. B3amMHasg EMKOCTb ABYX
IpoBOIHUKOB. KOoHIEHCATOPBI. DHEPIUs SJIEKTPUYECKOTO MTOJIS.

3aKOHBI IOCTOSIHHOTO TOKA

Bektop minotHoctu Toka. Cuna toka. 3akoH Oma B aud¢epeHnnanbsHOu
dopMme. YiaenbHOE CONpPOTHBIECHHE cpenbl. 3akoH OMa B HMHTErpaibHON (opme.
ComnpoTuBiieHHE ydacTka uenu. DnektpoaBuxyimas cuia (3/C) ydyactka. 3akoH
Jxoyns-Jlenua B uaTerpasibHOM 1 B AuddepeHimaibsHoi hopmax.

Maruerusm

MarHutHOe MOJie W €ro BO3JEUCTBHME HA JBHXKYyIIHecs 3apsabl. Cuna
Jlopennia. MarnutHas wuHAykuus. Cuna Awmmnepa. MarHuTHbli MOMEHT H
BO3/ICIICTBUE HAa HEro MarHUTHOTrO MoJjsi. ICTOUHMKKM MarHUTHOTO TOJis. 3aKOH
buo-Cagapa-Jlannaca. MarauutHeii notok. Teopema OI' mjie MarHUTHOTO MOJIA.
PabGora cunbpl Ammepa. 3aKkoH MOJHOTO Toka M (usnueckas Teopema CTokca B
BAKyyM€ U B MarHetuke. Hanpssk€HHOCTP MAarHUTHOIrO I10Jisl. MarHuTHas
BOCIIPUUMYMBOCTh U MarHUTHAs MPOHUIIAEMOCTh. JIMHElHbIe MarHeTUKM (aua- u
napamMarHeTHKW) U HEIMHEWHBIA MarHeTuku (heppomarnetvkn ). HamarunuuBanue
dbeppoMarHeTUKOB: KpuUBas HAYaJbHOW HAMarHUYEHHOCTH, TpelIeibHas U
HeNpeAesbHbIE NETIIN TucTepe3nca. KECTKUE U MATKUE MAarHETUKH.

DJIeKTPOMATHUTHAS UHAYKIMS

3akoH ®apanes u npaBwio JleHna. BuxpeBoe >IJIEKTpUUYECKOE TMOJIE.
Camounnykuus. IlepexomHble MPOLECCHI B DJIEKTPUUECKOM UENH. DHEPrus
MarHMTHOTO MOJIs.

Tperuii cemecTp



YpaBHenuss MakcBesiia

Huddepenunansupie oneparopsbl Teopuu mnosis. MHTerpasbHble TEOpEMbl
teopun noiisi: ['aycca n Crokca. IloTeHIIManbHble U BUXPEBbIE BEKTOPHBIE MOJIS.
CBeneHrEe MHTETPAIBHBIX YPaBHEHUHN JIEKTpOMarHeTusMa K nudQepeHnmaibHbpIM
ypaBHeHUsIM MakcBemna. Tok cmemeHusl.

Konebanus

["apmonuueckue KoJieOaHus. Huddepennuanbaoe ypaBHEHHE
rapMOHUYECKUX KoJieOaHuM M ero oOliee perieHre. BeKTopHOe IpencTaBlieHHe
TapMOHUYECKUX byHKIUH. MexaHnnyeckue MAasITHUKMU. Nneanbubii

Kosie0aTeNbHbIN KOHTYp. ['apMoHHMUYeckne KojeOaHHs C SHEPreTHUYECKOHM TOYKU
3peHus. 3aryxaromue KoneOaHus. BpeiHyXIeHHble KoyieOaHusa. Pe3onaHc
aMIUIMTYJbl. Pe3oHaHC cKopocTH. AMIUIMTYyJa TOTJIOIIEHHS M aMIUIMTYJa
JVCIIEPCHH.

BoJuHbl

Bosmymienuss Mexanuueckor cpeasl. BosHoBoe ypaBHeHue. BbiBon
BOJIHOBOTO YpaBHEHUS U3 ypaBHeHU MakcBeina. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH. ['apmoHunueckue BosHBL. Pa3zoBasg ckopocTh. JliMHAa BOJIHBL. BoOJgHOBOM
BEKTOpP. IHTEHCHUBHOCTh MAPMOHUYECKON BOJHBI. [lakeThl rapMOHMYECKUX BOJIH.
['pynnoBast ckopocTs. J[JiInHAa KOr€peHTHOCTU. BpeMst KOrepeHTHOCTH.

Nurepdepenuus

SAsnenune wunTepdepenuun. KorepeHTHble HCTOUYHHMKU. HeoOxomumbie u
JIOCTATOYHBIE  YCJIOBUSl ~ KOTEPEHTHOCTHM  HCTOYHUKOB.  HHTepdepeHuus
chepuueckux BoiH. OnTuyeckuil Xola. YCIoBUA  HMHTEPPEPEHIIMOHHOTO
MaKCUMyMa W MHMHHUMYyMa. YCJIOBHE BPEMEHHOM KorepeHTHocTH. Cxema FOmwra.
Nutepdepenmus B ToHkux Iui€HKax. Komasiia Herorona. IIpoctpaHcTBeHHAs
KOT€pEHTHOCTb.

JAndpaknus

SABnenue nudpaxuuu. Ilpunnun [roiirenca-Openens. 3oHbl PpeHens.
[TpsAMOTMHEMHOCTh pacIpOCTpaHEHUs CBETa B OJHOPOAHOU cpene. Audpaxuus
@®peHenst Ha KPYIJIOM OTBEPCTUHU. Y CIIOBHE T€OMETPUUYECKOM ONTHKHU. Y CIOBUE
mudpakiun Opaynrodepa. Judpakums Opaynrodepa Ha eI U Ha OTHOMEPHOU
mudpakuronHoi pemérke. Judpakmus OpayHrodepa Ha KpucTawiax. Y ClIOBUE
Bynbga-bparra. Paspemaromas crnocoOHOCTh  AUPPAKUMOHHOM  pEHIETKU.
AnprepHaTuBHOe npuHUMNy ['rolireHca-Openenss onucaHue  AUPPAKLIUU:



napametp audpaxun. Judpakuus Opaynrodepa cxoasmuxcs BoiH. Onucanue
muppakaun  PpayHrodepa IUIOCKUX BOJH C  HOMOUIbKO  COOTHOIIECHHUS
HEONPEAEIEHHOCTEN.

Honsipuzauus

[TonmepeyHocTs BOJH MW NOJSIPU3ALMOHHBIE — siBI€HUs. [(narpamma
VHTEHCUBHOCTH. Marpuia KOT€pPEHTHOCTH M CTEIEHb KOT€PEHTHOCTH OCEM.
Hopmanbable koopaunatel. [lomsipusarusi B ¢a30BO-HEKOTEPEHTHBIX BOJIHAX:
HETIOJISIPU30BAHHBIN  CBET; IUIOCKOMOJISIPU30BAaHHBIM CBET; 3aKOH Maroca;
YaCTUYHO MOJisipu3oBaHHbIN cBeT. [lomsapuzanus B $ha30BO-KOTEPEHTHBIX BOJIHAX:
JeBass M IpaBasg OJJUIMNTHYECKAs TMOJsApU3alMs; KpyroBas IOJSpU3ALINSL.
Onrtuuecku akTuBHbIE cpenbl [lonsipuzanvionHsle MeTOnbl: 3akoH bprocrepa;
JIBOMHOE JTy4EPEIOMIIEHUE; TUXPOU3M.

YerTBEpPTHIN CEMeCTP

OcHnosbl Tepmogunamuku (T]1)

IIpenmer TJI. Pabora u temmo. T/ mapamerpsi u TJ| cocrosHue.
PaBnoBecHbie u HepaBHOBecHble T/ cocrosHus. 'a3. Temnepatypa kak QyHKIMs
paBHOBecHOTO TJ[ cocrosHus. VYpaBHeHHE cOCTOAHMA. MneanpHbld ras.
Buaytpennsiss sHeprust kak Qynkuus TJ[ cocrosHus: nepBoe Havaio T/I.
TennoéMKocTH WACATBHOTO Ta3a B pa3liMyHbIX mnponeccax. OOpatumble U
HeoOpaTuMeble nporiecchl. Bropoe Hauano Tl DuTponus. Bo3pactanue sHTponuu
B HEPABHOBECHBIX MPOLIECCaX U30JIMPOBAHHON CUCTEMBI.

OCHOBBI MOJICKYJISIPHO-KMHETHYECKOM Teopuu cTpoeHus Bemecrsa (MKT)
Uucno Asoranapo. Pazmepbl Monekyn. Dprogudeckas Teopema. 3aKOH O

PaBHOM pacCHpPEACIICHUHA SHEPTUM TEIUIOBOIO JABUXKEHHUSI B COCTOSHUU TEILIOBOTO

paBHOBecuda. MnaeanbHbiii ra3 ¢ Touku 3peHuss MKT. BuyTpeHHsis sHeprus

UJICAJIBHOTO Ta3a U €ro TEIUIOEMKOCTU B Pa3jIMYHBIX IIPOLECCAX C TOYKU 3PEHUSA
MKT.

JJIeMeHThI CTATHCTHYECKOH PU3MKHN

MUKpOKaHOHHYECKOE M KAaHOHMYECKOe  pacnpenencHus.  Ywucna
3all0JHEHHUS ~ OJHOYACTUYHBIX  COCTOSHUW W OJHOYACTHYHblE  (PYHKUHHU
pacnpenenenus. Pacnpenenenne MakcBema. Pacnpenenenuwe  bonbumana.
bapomerpuueckas ¢opmyna. Pacnpenenenune I'm60ca. MakpococTosiHEEe U €ro
craTucTuiyeckuii Bec. CTaTHCTUYECKHUI CMBICIT SHTPOIIUU.



SIBJIeHus mepeHoca

[Tonsatue noxkanmsHOro TJI paBHOBecus. BpIpaBHUBarOImME IIOTOKA U
BEKTOPHI TUIOTHOCTH TMOTOKOB. (Cl1a00OHEpaBHOBECHBIE CHUCTEMBI B JIMHEHWHOM
pexume. Koadounuentsl mepenoca. JnumHa u BpeMs cBoOOgHOTO mpoodera.
Bripaxxenue ko3 purreHToB nepeHoca yepes MHKPOCKOIIMYECKHE
XapaKTepUCTUKU MOJIEKYJIbI. SIBIIEHHS IEpeHOCca U SHTPOIIHSL.

KBanTOBOONTHYECKHUE SBJICHUSA

TemnoBoe wu3nmyueHue. OHEPreTUYECKass CBETHUMOCTb, OCBELIEHHOCTh HU
HOrJIOUIAloIIasl  CIIOCOOHOCTh. PaBHOBECHOE TEIUIOBOE M3IYYEHHE U 3aKOH
Kupxroga. ®ynukmus Kupxrodpa u abcomorHo u€puoe teno (AUT). 3akon
Credana-bonbiiMana, 3axkonsl Buna. @opmyna [lnanka. Buemnuit ¢porordpdexr.
O¢dpext Komnrtona. @ortonsl. KopnycKyaspHO-BOJHOBOW  JIyallu3Mm s
3JIEKTPOMArHUTHOTO U3JTyYEHUSI.

DJieMeHTbI KBAHTOBOW MeXaHUKH

Atom Bomopoma mno bopy. I'maBHoe kBaHTOBO€ umcio. CepuaibHas
dbopmyna bansmepa.

I'mnorteza  pme-bpoitna. Bonna  ge-bpoitns.  DkcniepuMeHTalbHBIE
JI0Ka3aTEIbCTBA BOJIHOBBIX CBOMCTB MUKpoyacTull. CTaTUCTUYECKUN CMBIC] BOJIH
matepuu. [lonarue BonHOBOW GyHkmMu (B®d). Ilpunnun cymnepno3uiuu.
CootHomenust Heonpenenénnocteit [ eiizendepra.

Atom Bogopoaa no peaunrepy. OpOuTtanbHOE U MAarHUTHOE KBAHTOBBIE
yucna snekrpoHa. CnuH 3nekTpoHa. MexaHWYecKMd W MarHUTHBIM MOMEHTHI
MHOTO03JIEKTpOHHOrO aroma. [Ipumunun Ilaynu. PacrnipeneneHue 351€KTPOHOB I10
HSHEPreTUYECKUM YpOBHSIM. @Dusnyeckass OCHOBAa TNEPUOJAMYECKON CHCTEMBI
nJIEMEHTOB MeHieeena.

5. O0pa3oBaresibHbIC TEXHOJIOTHH.

Metonuka TpenogaBaHus AWCHHUILIUHBI «DU3HMKa» TpeaycMaTpuBacT
UCIIOJIb30BaHUE PA3IUYHBIX (OPM TPOBEACHUSTPYIIOBBIX W WHIWBHIYaTbHBIX
ayJUTOPHBIX3aHATUHB COYCTAHWM C BHEAYJUTOPHOW paboOTOMl C  IEJbIo
(bOopMUPOBaHUS U Pa3BUTHS MPOPECCHOHATBHBIX HABBIKOB CTY/ICHTOB.

1) UM3nmoxxeHWe  JEKIMOHHOTO  MaTepuayia 10  psIy  pa3JelioB
compoBoxaaercs npe3eHTanusmu  MicrosoftOfficePowerPoint, BxirowarommuMu
UCIIOJIb30BaHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXEM,MOJICJICH, BUPTyaTIbHBIX
IKCIIEPUMEHTOB.

2) B xome yekuuii MpOBOASTCS JCMOHCTPAIIMOHHBIC SKCIICPUMEHTHI C
UCTIOJIb30BaHUEM IKCTICPUMEHTATBHON 0a3bl Kadeaphl.



3) CryneHTsl BBINOJHAIOT J1a0OpaTOpHBIE PpabOTHl  (HU3HUECKOTO
IpakTUKymMa B JlabopaTopusix Kadenpsl «Pusnka». YueOHble MaTepuaibl Jis
CaMOCTOSITENIbHOM pabOThI MO MOATOTOBKE K JIONYCKY U K 3aIluTe J1a00paTOPHBIX
paboT CTYAEHTHI MOTYT IIOJy4aTh AUCTAHLIMOHHO C caiTa Kadeapsl.

4) TlpoBepka pe3ylbTaTOB BHEAYAUTOPHOW pabOTBl  CTYIEHTOB
OCYIIECTBIISIETCS C TOMOIIBIO MTPOBECHHUSI KOHTPOJIBHBIX paboT, OMpoca 1 3aIUThI
71a00paTOPHBIX PadOT.

[Tpu npoBenennu 3ausTHil Mo agucIUIuIHe mpuMensiercs cuctema CJ1O -
Ims.mospolytech.ru. Ha mnargpopme CO no gucuuriiniae MoryT ObITh
pa3MenieHbl yueOHbIe, METOAMYECKIE U HHBIE MaTepUaIbl, CIIOCOOCTBYIOIINE
OCBOCHHIO JUCIMILTUHBI CTYICHTaMHU.

[Tpu mpoBeneHNY 3aHATUH TaK)K€ MOTYT OBITh pPEATM30BaHbI TaKHEe POPMBI
kak BeOnHapsl (Ha mmatdopme ZOOM, Webinar, Webex), onnaiin TeCTUpOBaHuUE,
IPOMEKYTOUHAs aTTECTAIMs C IPUMEHEHUEM JIEKTPOHHBIX CPEJICTB.

6. OueHovHbIE CpeCcTBA /151 TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTEeCTAIMU M0 UTOraM OCBOEHHS TUCUMIUINHBI U Y4eOHO-
MeTOAMYEeCcKoe o0ecneyeHue cCaMOCTOATEILHON padoThI CTYIEHTOB.

B mpouecce oOydeHHs] HCHONB3YIOTCS CIEAYIONIME OLEHOYHBIE (DOPMBI
CaMOCTOSITEJIbHOM pabOThl CTYJICHTOB, OLICHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS

YCIIEBAEMOCTH Y ITPOMEKYTOUYHBIX aTTECTALIAN:

B nepBoM cemecTpe

— BBIMOJHEHHE U 3alIUTa YETHIPEX Ta00PaTOPHBIX pabOT MO MEXAHUKE;
— pEryJIsipHOE NIPOBEAEHNUE YCTHBIX OIPOCOB;
—3K3aMeH 10 pasaenam «MexaHuka»

Bo BTOpOM cemecTpe

— BBITNIOJIHEHUE YETHIPEX KOHTPOJIBHBIX PaldoT;
— peryJsipHOE MPOBEJECHUE YCTHBIX OMPOCOB;
—3a4€T MO pazieny « IIEKTPOMATHETU3IM)»

B TpeTrhemM cemecTpe

— BBINIOJIHEHUE U 3aIlIMTa YETHIPEX TAOOPATOPHBIX PA0OT IO ONTHUKE;
— peryJisipHOE IPOBEICHUE YCTHBIX OMPOCOB;
— sK3ameH 1o pasnenam «Kosebanus, BOTHBI, OTITHKA



B yeTBépTOM CemecTpe

— BBIMOJHEHHUE YETHIPEX KOHTPOJIbHBIX PaldoT;

— perynsipHOE IPOBEACHHUE YCTHBIX OMPOCOB;

— DK3aMeH Mo paszzenam «TepMoanHaMuKa, MOJEKYJISIPHO-KMHETHYECKas Teopus,
KBAHTOBas (hU3HKa»

OOpasupIzaganuii Uisi MPOBEACHUSA TEKYIIETO0 KOHTPOJS: KOHTPOJBHBIX
padoT, BOIPOCOB AJIs1 YCTHOTO OIPOCA, BOIIPOCOB [l 3a4€Ta U SK3aMeEHa, a TaKxkKe
OuseToB IS 3a4€Ta M dK3aMeHa MPUBEJEHBI B IPUIIOKEHUU 2.

6.1. @oHI OLICHOYHBIX CPEICTB sl POBEACHUS POMEKYTOYHOM aTTeCTALNH
o0yuyarumuxcst o JUCHUIIMHE (MOAYJIIO0).

6.1.1. IlepeyeHb KOMIETEHIHWI € yKa3aHHeM J3TanoB uX (GOpMHPOBAHMS B
npouecce 0CBOEHHsI 00pa30BaTeJIbLHOM MPOrPaMMBbl.

B pesynapTare OCBOCHHUS AUCHUILIMHBI (MOJYJs) (OPMHUPYIOTCS CIETYIOUINe
KOMTICTCHIIHH:

Kon B pe3yabTare ocBOeHHs 00pa30BaTEILHOM MPOrPaMMbI 00y4ar0 LM ACS
KOMIIETeHIH U J0JIZKeH 00J1a1aTh
VK-1 CnocoOeH OCyIIeCTBIATh TOUCK, KPUTUUECKUM aHAIIN3 U CHHTE3

uH(pOpMaIUU, TPUMEHSATh CUCTEMHBIN MOIXO ISl PEIICHUS
MIOCTaBJICHHBIX 3a/1a4

YK-6 CriocobeH ynpaBisiTh CBOUM BPEMEHEM, BHICTPAUBATh U PEANN30BbIBATH
TPAEKTOPHUIO CAMOPA3BUTHUSI HA OCHOBE NPUHIIMIIOB 00pa30BaHUsS B TCUCHHE
BCEU KU3HU

B mporecce ocBoeHuss 00pa3oBaTeNbHONW TPOrpaMMbl JaHHBIC KOMIICTCHIIMH, B
TOM 4HCIIE€ WX OTACIbHBIE KOMIIOHEHTHI, (OPMHUPYIOTCS TIOITAITHO B XOJE
OCBOCHHUSI OOYYAIOIIUMHUCA TUCIHUIUIMH (MOJyJei), MPaKTUK B COOTBETCTBHH C
y4eOHBIM TUIAHOM M KaJIeHIapHBIM I'pauKOM y4eOHOTO TpoIiecca.

6.1.2. Onucanue nokasareJieil U KpUTEpHeB OLCHUBAHUS KOMIIETEHIIUIA,
(popMupyeMBIX 110 HTOraM OCBOCHHMS AUCHHUILIMHBI (MOAYJIs1), ONMCAHME LKA
OLICHUBAHUA

[TokazarenemM OLEHUBAaHUS KOMIIETEHIIMM Ha pas3iMyHbIX JTalax Mx
dbopMupoBaHUs  SBISETCS ~ JOCTIXKEHHE  OOYYaloIUMHCS  TUIAHUPYEMBIX
pe3yabTaTOB 00YUYEHHUS 110 AUCUUIIIMHE (MOIYIIIO).



Kpurepun oueHuBanus

ITokazareun
2 3 4 5

YK-1- CriocoGeH oCyIecTBIATh MOUCK, KPUTHUYECKUI aHATN3 U CHHTE3 MH(POPMAIIHH,

MIPUMEHATh CUCTEMHBIN MTOAXO/ ISl PELIEHUS IOCTABIEHHBIX 3a]1a4

3HATh: OO6yyaromuiics OO6yyvaromuiics Oby4aromuiics OO0yuaromuiics

OCHOBHBIE JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET

(huznueckue MOJIHOE OTCYTCTBUE | HEIMOJHOE YaCTUYHOE MIOJIHOE

3aKOHHI B 00bEME, | WM HEIOCTATOYHOE | COOTBETCTBUC COOTBETCTBHE COOTBETCTBHE

HEOOXOIMMOM JIJIsl | 3HAHWE OCHOBHBIX CJIeTYFOIINX CIIETYTOIINX CIIETYTOIINX

camopealn3anuu | QU3NIECKUX 3HAHWI: 3HaHUE 3HaHWI: 3HaHUE 3HaHWI: 3HaHUE

3aKOHOB OCHOBHBIX OCHOBHBIX OCHOBHBIX
(buznveckux (pm3nyecKux (pm3nyecKux
3aKOHOB HE 3aKOHOB SIBJISIETCS | 3aKOHOB SIBJISICTCS
SIBIISIETCS MOJTHBIM, HO MTOJIHBIM U
TIOJTHBIM, JIOMYCKAIOTCS M03BOJISIET
obyJaromuiics HE3HAUUTETBHBIC | PACKPHITHh
WCTIBITHIBACT OIIIOKH, HCCIEAYEMYIO
3HAYUTEITHHBIC HETOYHOCTH, TeMy BO BCEH
3aTPYAHCHUS IPY | 3aTPYOHEHUS IPH | TIOJTHOTE.
OTICpUPOBAHUU AHATTUTHYECKHIX
MTOYEPITHY THIMHU orieparusx.
3HAHUSMU U TIPU
WX TIepeHoce Ha
HOBBIE CUTYaIlUU.

yMeTh: OO0yyaromuiics He OO6yyaromuiics Ob6yuaromuiics OO0yuaromuiics

MIPUMEHSTh yMEeT WIH B JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET

(huznueckue HEJI0CTAaTOYHOU HEIOJIHOE YaCTUYHOE MOJIHOE

3HAHUA I CTETICHH yMEEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE

JIOCTHKEHUS MPUMEHSTh CIEYIOIIUX CIEIYIOLIUX CIEeIYIOLIUX

MOCTaBJICHHOU (hu3nueckue 3HAHKS | YMEHUU: YMEHUI: YMEHUI:

HeH MIPUMEHSATh MIPUMEHATH MIPUMEHATH
(buzndeckne ¢uznueckue ¢usznueckue
3HAHUS. 3HaHUS. Y MEHUS 3HaHusA.CBOOOIHO
Jomyckarorcst OCBOCHBI, HO oTIepUpyeT
3HAYHUTEILHEIE JIOTTYCKAIOTCS MPHOOPETCHHBIMU
OIINOKH, HE3HAYHUTEIbHBIE | YMCHHSIMH,
MPOSIBIISIETCS OIINOKH, MIPUMEHSET UX B
HEJIOCTAaTOYHOCTh | HETOYHOCTH, CUTYyaIUsIX
YMEHHH, TI0 Py | 3aTPYAHCHUS IPU | TIOBBIIIICHHOMN
MoKa3aTeleH, AHATMTUIECKUX CJIOKHOCTH.
oOyuaromuiics oTepanmsx,

HCITBITHIBACT MepeHoce YMEHUM
3HAYUTEIHHBIC Ha HOBEIE,
3aTpyHEHHsS IIPU | HECTaHIapTHHIS
OTICpUPOBAHUU CUTYaIIlH.

YMEHUSIMH U TIPH
UX IepeHoce Ha
HOBBIE CUTYallHU.




BJIaJieTh:
METOAaMHU
TIOTIOJTHEHUS 1
IPUMEHEHUS
(hU3HYECKUX
3HAHUHU NpU
peleHnn
MIOCTABIICHHBIX
3a1a4

OO0yuaromuiics He
BJIa/ICET I B
HEJI0CTaTOYHOU
CTETICHH BJIa/IeeT
METOJaMHU
TIOTIOJTHCHUS U
MIPUMEHEHUS
(huzrUeCKuX
3HAHUU TpH
peleHuu
MTOCTABJICHHBIX
3a1a4y

OO0yuaromuiics
METOJaMHU
TIOTIOJTHCHUS U
MIPUMEHEHUS
(hU3HYECKUX
3HAHUHU NpU
petieHnn
IIOCTABJICHHBIX
3a/1a4, HO
JIOITYCKAIOTCS
3HAYUTCIIbHBIC
OIITNOKH,
MIPOSIBISAECTCS
HEJ0CTAaTOYHOCTh
BJIQJICHUS
HABBIKAMH 110
paay
ToKazaTesew,
OO6yuarommuiicst
UCTIBITHIBACT
3HAYUTCIIBbHBIC
3aTpyAHEHUs IIPU
MIPUMEHEHUHN
HABBIKOB B HOBBIX
CUTYaIusX.

OO0yuaromuiics
YaCTUYHO BJIaJIeeT
METOAaMHU
MIOTIOTHEHUS U
MIPUMEHEHUS
(m3nyecKux
3HAaHUU TpHU
pelieHnn
MOCTaBJICHHBIX
3a]a4, HaBBIKH
OCBOEHBI, HO
JIOITyCKAIOTCs
HE3HAYUTEIIbHbIC
OIIHOKH,
HETOYHOCTH,
3aTpyJHEHHS MTPH
AQHATMUTUIECKUX
oTeparusix,
MIEPEHOCE YMEHUN
Ha HOBEIE,
HECTaHIapTHBIC
CUTYallUH.

OO0yuaromuiics B
IMOJTHOM 00beMe
BIIAJICET
METOIaMU
MTOITOJTHCHUS U
MIPUMEHCHUS
(m3nyecKux
3HaHUM npu
penieHun
MMOCTABJIEHHBIX
3aj1a4, CBOOOJIHO
MPUMEHSIET
MOJTy4YeHHbBIS
HaBBLIKU B
CUTYyaIHSIX
ITOBBIIIICHHON
CJI03KHOCTH.

VK-6 — CriocobeH ynpaBisiTb CBOMM BPEMEHEM, BHICTPAUBATh U PEATU30BBIBATH TPACKTOPHUIO
CaMOpPa3BUTHS Ha OCHOBE MPUHIIMIIOB 0Opa30BaHUs B TEUCHHUE BCEH KU3HU

3HATh:
CIIOCOOBI
ITOITOJTHEHUS
(hU3HYECKUX
3HAHHUHI

OO0yuaromuiics
JIEMOHCTPHUPYET
MOJIHOE OTCYTCTBHE
WJIH HETOCTATOYHOE
3HAHHE CIIOCO0O0B
MTOTOJIHEH NS
(hU3HYECKUX
3HAHWI

OO0yuaromuiics
JIEMOHCTPUPYET
HEIIOJIHOE
COOTBETCTBHE

I (S13%{011150:¢
3HAHHH: CIIOCOOBI
ITOITOJTHEHUS
(huzHUECKUX
3HAHHUH HE
SBIISIETCS
[IOJIHBIM,
oOyJatouiics
HCITBITHIBAET
3HAYUTEILHEIE
3aTpyAHEHUS TIPU
ONEPHUPOBAHUH
MOYEPITHY THIMH
3HaHUSMH U [IPH
UX TepeHoce Ha
HOBBIE CUTYaIIHH.

OO0yuaromuiics
JEMOHCTPUPYET
YacTHYHOE
COOTBETCTBHE
CIEIYIOLIUX
3HAHWH: 3HaHHUE
crmoco0oB
IIOTIOJIHEHUS
(u3nyecKkux
3HAHUHU SBJISIETCSA
IIOJIHBIM, HO
JOITYCKAIOTCS
HE3HAYUTECIIbHBIC
OIIHOKH,
HETOYHOCTH,
3aTpyAHECHHUS IPU
AHAJIMTUYECKHUX
oTIepaInsiX.

OO0yuaromuiics
JEMOHCTPUPYET
MOJIHOE
COOTBETCTBHE
CIEeIYIOLIUX
3HAHUU: 3HAHUE
CII0CO00B
IOTIOJIHEHUS
(m3nyecKkux
3HAHWUM SBJISICTCS
ITOJHEIM 1
IO3BOJIICT
PacKpbITh
HCCIIEAYEMYIO
TeMy BO BCeH
IIOJIHOTE.




yMeTh: OO0yuaromuiics He OO6yyvaromuiics Ob6yuaromuiics OO0yuaromuiics
HaXOoJUTh yMeeT WK B JEMOHCTPUPYET JE€MOHCTPUPYET JE€MOHCTPUPYET
TpeOyemble HEIOCTATOYHOM HETIOJIHOE YaCTUYHOE MOJTHOE
¢busmueckne CTENEHH HaXOIUTh | COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
3HaHUs TpeOyemble CJIEIYIOIINX CIIEAYIOIIUX CIIEAYIOIIUX
(u3nveckre 3HaHUS | YMEHUI: yMEHUE | yMEHHN: yMEHHE YMEHHUil: yMeHue
HaXOJIUTb HaXOJIUTh HaXOJIUTh
TpeOdyemble TpeOyemble TpeOyemble
¢duznueckue ¢duznueckue ¢duznueckue
3HAHMUSL. 3HaHUS. Y MEHUs 3HAHMI.
Homnyckatrorcst OCBOEHBI, HO CBo60IHO
3HAYUTCIIBbHBIC OOIyCKaroTCA onepupyer
omnoKH, HC3HAYUTEIBHBIC | IPHOOPETCHHBIMH
TIPOSIBIISIETCS OIIIMOKH, YMEHHSAMH,
HEJIOCTATOYHOCTh | HETOYHOCTH, NPUMEHSET MX B
YMEHUH, 110 Py | 3aTPYJHEHUS IPH | CUTyaLusax
NoKa3areneH, AHATTMTUYECKUX HOBBIILIEHHOM
obyJaromuiics oTIepaIusx, CIIOYKHOCTH.
UCTIBITHIBAET nepeHoce yMeHui
3HAaYUTENbHBIC Ha HOBBIE,
3aTpyIHEHHs IPU | HECTaHJIApTHHIE
OTIEPUPOBAHHUH CUTYallUH.
YMEHUSIMU U TIpH
UX IepeHoce Ha
HOBBIE CUTYallHU.
BJIAJIeTh: OOyuatomuiicst He | OOyuaromuics Oo6yuaromuiics Ob6yuatommuiics B
METOAaMU BJIaJ€eT WU B BJIaJeeT YaCTUYHO BJIaJeeT | IIOJIHOM 00beMe
OTIpeIeIICHHS HEI0CTATOYHOM METOoAaMHt METOAaMHU BJazeeT
MCTOYHHUKOB CTETIeHH BJaJieeT OTIpeICIICHHS OTIpEICIICHUS METOAaMHU
¢busnyecKnx METOAaMU HCTOYHUKOB HUCTOYHHUKOB OIIpEICIICHUS
3HaHUH OIpeIeJICHUs ¢busnyecKnx ¢buznueckux HCTOYHHUKOB
MCTOYHHUKOB 3HaHUH, HO 3HAHWH, HABBIKU ¢duznueckux
(buznveckux JIOITYCKAIOTCS OCBOEHBI, HO 3HaHUH, CBOOOTHO
3HAHUH 3HAYHUTENbHbIC JIOTTyCKalOTCS MpUMEHSIET
omnoKH, HE3HAUUTEbHbIE | TOJIyYCHHbIE
NPOSIBIISIETCS omuoKH, HaBBIKU B
HEJIOCTATOYHOCTh | HETOYHOCTH, CUTYaIUsIX
BJIaJICHUSA 3aTPyIHEHHS OPU | TIOBBIIIEHHON
HaBBIKAMH 110 AHATTMTUYECKUX CJIO’KHOCTH.
pany oTepaIusIx,
IIOKa3aTeleH, [IEPEHOCE YMEHUI
OO0yyarommuiics Ha HOBEIE,
UCTIBITHIBAET HECTaHIapTHBIC
3HAYHUTENbHBIC CHUTYaIlUH.
3aTpyAHEHHS IPU
NPUMEHEHUH
HaBBIKOB B HOBBIX
CUTYyaLusiX.
IIkaabl oOueHUMBAHUSA Pe3yJbTATOB IMPOMEKYTOUYHOM ATTECTAMH M HX
onucaHue:

QOPM(I npome.ucymoqnoﬁ ammecmauuu. zauem.




[IpomexxyTounasi arTectamnus odydaronuxcs B Gopme 3a4éra mMpOBOAUTCS
10 pe3yJIbTaTaM BBHITIOJHEHHS] BCEX BHIIOB y4eOHOW pabOTHI, MPeayCMOTPEHHBIX
y4eOHBIM TUIAHOM TIO JAHHOW NUCHUIUTMHE (MOMIYIIO), MPU ITOM YUUTHIBAIOTCS
pe3yNbTaThl TEKYIIETO KOHTPOJS YCIIEeBaeMOCTH B TeueHue cemectpa. OleHka
CTENEHU JOCTHMKEHUSI OOYJAIONIUMUCS TUTAHUPYEMBIX PE3yJIbTaTOB OOYYEHUS TIO
JTUCIUTIINHE (MOJYJI0) TPOBOJUTCS TMPETNoiaBaTesieM, BEAyIIUM 3aHSATHS TI0
TUCIUTIIMHE  (MOAYJI0)  METOJOM  OJKCHepTHOW  omeHku. [lo  uToram
MPOMEKYTOUYHON aTTeCTAllMU MO JUCIUIUIMHE (MOIYJI0) BBICTABISIETCS OIICHKA
«3aUTEHOY WIIH «HE 3aU4TEHOY.

Ha nmaty mpoBeneHHs] MPOMEXYTOYHON aTTECTAllMd CTYIACHTHI JTOJDKHBI
BBITIOJTHUTB BCE BUJIbI YU4EOHOUM pabOThI, TPEAYCMOTPEHHBIC pabouel IporpaMMon
no jguctuiuinHe «@usuka» (YCnewHo 6blnOMHUSUIUEe U 3AUUMUSIUUE BCE
nabopamopuwie pabomt)

HIxkana
Onucanue
OLICHUBAHUSA

BoimonHensl Bce BHABI y4eOHOW pabOThl, NPETyCMOTPEHHBIC YUEOHBIM
miaaHoM. CTyIIEeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHWU, YMEHUM, HABBIKOB
NpPUBEICHHBIM B TaOMuIaX TmoOKa3aTelel, Omepupyer MNpUoOpEeTCHHBIMU
3auTeHo 3HAHUSAMHU, YMEHUSMHU, HABBIKAMH, IPUMEHSIET UX B CUTyallUsIX MOBBILICHHON
cnoxHocTu. [Ipu 3TOM MOTyT OBITH AOMYIIEHB HE3HAYUTENbHbIE OIINOKH,
HETOYHOCTH, 3aTPyJHEHUS [IPH aHAIUTUYECKUX ONEPALUSIX, IEPEHOCE 3HAHUN
Y YMEHUI Ha HOBbIE, HECTaH/IAPTHBIEC CUTYaI1H.

He BeImosHeH onuH wim Oojiee BUIOB Y4eOHOW paOOThI, TPEIYCMOTPEHHBIX
y4eOHbIM M1aHoM. CTYAEHT JeMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHUH,
H YMGHI/II\/'I, HAaBLIKOB TNPUBCACHHLIM B TaGHI/II_IaX HOK%aTeﬂeﬁ, AOMYCKAKOTCA
© SATTEHO 3HAYUTEJbHbBIC OIIUOKH, MPOSIBIAETCS OTCYTCTBUE 3HAHUN, YMEHUN, HABBIKOB
o psany HOKaSaTGHeﬁ, CTYACHT UCHLITHIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA TIPpH

ONCpUPOBAHNHU 3HAHUAMU U YMCHUAMU NIPU UX IICPCHOCC HA HOBBIC CUTYAllUU.

Dopma npomedrcymouHol ammecmayuu: IK3ameH.

[IpomexyTouHas arTecTamus 00y4aronmxcs B popme 3K3aMeHa IPOBOAUTCA
[0 pe3yJibTaTaM BBIMOJHEHHS] BCEX BHJIOB y4eOHOW padOThI, MPeayCMOTPEHHBIX
y4eOHBIM IJIAHOM M0 JAHHOW AUCIUIUIMHE (MOJYJI0), TIPU 3TOM YUYUTHIBAIOTCSA
pe3yJbTaThl TEKYLIErO0 KOHTPOJISI YCIIEBAEMOCTHM B TeueHue cemectpa. OuneHka
CTENEHU JOCTUXKEHUSI OOYyYAIONIMMUCS TUIAHUPYEMBIX PE3yJIbTATOB OOYYEHUS IO
JUCUUIUIMHE (MOJYJI0) MPOBOJUTCA IMpernojiaBaTesieM, BEAyIIUM 3aHsATHS II0
JUCUUIUIMHE  (MOAYJIO)  METOJOM  3KCHepTHOM  oueHku. [lo  wurToram
IIPOMEKYTOUYHOM aTTeCTAlMM MO JUCLUIUIMHE (MOZYJI0) BBICTABISETCA OLIEHKA
«OTIIUYHOY, «XOPOIIO», «yJIOBIIETBOPUTEIIHLHOY UJIU «HEYIOBIETBOPUTEIIHHO.



Ha npary npoBeneHuss mpoOMEXyTOYHOM aTTECTAlWHU CTYJIEHThI JIOJDKHBI
BBITIOJIHUTH BCE BUBI YUEOHOU pabOThI, MPenyCMOTPEHHbIE pabouel mporpaMMon
no  jguciumuiuHe  «Qusuxa»  (ycnewHo — Hanucaswiue  KOHMPOIbHbLE
Pabomul, 8bINOIHUSULUE U 3AWUMUSULUE 8CE 1ADOPAMOPHbLEe PADOOMbL).

Ikana oyenuganusn Onucanue

Buvinonnenvt  6ce 6udvi  yuebHou pabomsl, npedycMompeHHbvie
yueoHvim  naawom. CmyoeHm OeMOHCmpupyem CcoOmeemcmeue
3HAHULL, YMEeHUll, HABbIKO8 NPUBCOEHHBIM 8 MAbIUYaAxX nokasamernetl,
0 onepupyem NpuoOpPemeHHbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU,
IO npUMeHsienm Ux 6 CUmyayusx nosvleHHoU croxchocmu. Ilpu smom
mo2ym Oblmb OONYWeHbl He3HAYUmenbHbvle OWUOKU, HEeMOYHOCIU,
3ampyoHeHUst NPU AHATUMUYECKUX ONEepayusix, nepeHoce 3HaAHUL U

yMeHl/llZ Ha Hoewble, HecmaH()apmeze cumyayuu.

Buinonnenvt  6ce  6udvl  yuebHOU pabomvi, NpedyCMOmMpeHHble
yueonvim — naawom.  Cmydenm — OeMoOHCmMpupyem  HenoaHoe,
Xopouwo NpasuibHoe  COOMEemcmeue  3HAHUL,  YMeHUll,  HABbIKOB
npusedeHHbiM 8 mabauyax nokazameiet, 160 eciu npu 3mom oviiu
odonyweHvl 2-3 HecyuwecmeeHHble OUUOKU.

Buvinonnenvt  6ce  6udvl  yuebHOU pabomvi, NPedyCMOmMpeHHble
yuebnvim naamom. Cmyoenm OeMOHCmMpUpyem coOmeemcmeue
Yooeremeopumenvno | 3nanuil, 8 KOMOPoOM oceeujena OCHOBHAS, HauboIee 8ANHCHASL YACTb
mMamepuand, Ho npu dSMoOM OONYweHa 0OHA 3HAYUMENbHAA OWUOKA
UU HeMOUYHOCMb.

He e6vinoanen o0oun unu 6onee 6udoe yuebHou pabomul,
npeoycCMompenHuIX yueonvim niaanom. Cmyoenm Oemouncmpupyem
HeNnoiHoe coomeemcmeue 3HaHul, YMeHUull, HA8bIKO8 NPUEEOEHHbIM
6 mabauyax noxazameei, OONYCKAOMCs 3Ha4umenvhvie ouuOKY,
Heyoosenemeopumenvro . .

NPOAGIAEMC OMCYMCMEUe 3HAHUL, YMEHUll, HABbLIKO8 NO pPAOY
nokaszameietl, cmyoenm ucnvimoigaem 3HaYUMmMenbHble
3ampyOHeHust Npu ONEepUpPOBAHUU 3HAHUAMU U YMEHUAMU NPU UX

nepeHoce Ha Hoevle cumyayuu.

@doH/ OIICHOYHBIX CPEACTB MPEJACTABICH B MNpUiokeHUsax 1 m 2 k pabouei
porpaMmme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 00ecreyeHmne
AUCUMILTHHBI.



a) OCHOBHAas JiUTeparypa:
1. T.1N.Tpodumora, «Kypc ¢uzukuy», 2012.
2. A.I'Yeprtos, A.A.BopoOneB, «3amaunuk o ¢uszuke», 2008.

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

1. H.Il.KanamuukoB, M.A.CmonasipeB «OcHoBbl (usuku» Tom 1, 2003,
9bC «M3narenscTBO JIaHBY»

2. HK. Tacuuko, C.B. KombuioB, M.B. Kopsuko, C.M. CorocroBa
«Mexanuka 1. [Ipaktukym» 2019, Mocnosmrex

3. C.H. CorwcroBa, M.B. Kopsuko, C.B. KompemoB, H.K. I'acHuxon
«Mexanuka 2. [Ipaktukym» 2019, Mocnosmrex

4. U.A. A6ponun, E.b. Bonommunos, B.A. IN'omoBko «Monekynsipaast pusuka
u TepmoauHaMuka. [Ipaktukym» 2019, Mocnoaurex

5. N.A. Kapnos, A.A. Conun, K.M. Epoxun, A.}O. My3biuka «Ontuka, 4acTb
1. ITpaktukym» 2019, Mocnonurex

6. J.B. BoakoBa, MN.A. Kapmo, A.FO. My3suka «Ontwka, 4Yacth 2.
IIpaktuxkym» 2019, Mocnonurex

B) IPOrpaMMHOe o0ecneyeHre U MHTePHeT-PecypChl:

[IporpammHuoe obecrieueHue He MPEaYCMOTPEHO.

[Tone3npie  yueOHO-METOAMYECKHE U WH(DOpPMAIMOHHBIE MaTepUAIIbI
npejcTaBiacHbl Ha caiire: http://mospolytech.ru/index.php?id=4540

8. MarepuajbHO-TeXHUYECKOe o0ecneyeHne TN CHUILTUHBI.

eCrieruanu3upoBanHas yuyeOHas nabopatopust kKadeapsl «Dusuka» 1m0
mexanuke: Ayn. 11K 332, ocnamieHnasi, B TOM 4MCIE, UCHOJIb3YEMBIMU B JAHHOU
paboueil mporpamme JabopaTopHbIMU ycTaHOBKamu: «VI3MepeHne O0a30BbIX
BEJINYMHY, «3yuenue 0aJTUCTUYECKOTO MasiTHUKAY, «3yuenue
MaTeMaTUYECKOr0 MasiTHUKa», «OnpeIeIeHue MOMEHTA HHEPLIMI.

eCrienimanu3upoBaHHas yuyeOHas jaboparopusi kadeapsl «Duzuka» 1m0
ontuke: aya. IIK 333, ocHaieHHasi, B TOM 4YHUCJE, UCIOJb3yEMbIMU B JAHHOU
paboueii mporpamme abOpaTOpHBIMH YycTaHOBKamu: «l3MepeHue ckopocTH
cBetay, «M3yueHue sBieHUss HHTepPEepeHIMM Ha OunpusmMe ©u Ousepkaie
Openensi», «3akoH Mantocay, «Jludpakiiys cBeTa Ha IETN.

9. Metoauyeckue peKOMeHAAMH JAJISl CAMOCTOSITeIbHON PaboThI

CTYI€HTOB

Tema 1. «BBenenue B puznueckuit 1a00paTOPHBINA MPAKTUKYM.
CTyIeHT I0KEH MOArOTOBUTHCS K YCTHOMY OIPOCY B XO/1€ MOATOTOBKH K
JIOTIYCKY K JIabopaTOpHOU padoTe, BHIIOTHUTH JJaOOpaTOpHYIO paboTy 1
MOJIFOTOBUTHCS K MPECTABICHUIO PE3yJIbTaTOB U3MEPEHUN Ha €€ 3aluTe

Tewma 2. «KKuHemaTka MOCTYATEILHOTO IBHKCHUSIY.
CTyIeHT T0DKEH TOATOTOBUTHCS K YCTHOMY OIPOCY.

Tema 3. «/luHaMHKa MTOCTYNATEIHHOTO JBUKCHHUS.



CTyaeHT JOJKEeH MOJITOTOBUTHCS K YCTHOMY OIPOCY, a TAKKE MOATOTOBUTHCS K
BBITIOJIHEHUIO U 3alIUTE JJA00paTOpHON pabOTHI.

Tema 4. «PaboTa 1 SHEprus B MOCTYNATEIIbHOM JBUKEHUN.
CTyAeHT I0JKEeH MOATOTOBUTHCS K YCTHOMY OIPOCY, a TAKXKE MOATOTOBUTHCS K
BBITIOJTHEHHUIO M 3aIlIUTE J1TA00paTOPHOH pabOTHI.

Tema 5. «KuHeMaTuka BpalaTeaIbHOTO ABUKEHUS.
CTyIeHT JOJKEH MOJITOTOBUTHCS K YCTHOMY OIPOCY.

Tewma 6. «/[MHamMuKa BpaaTeIbHOTO JBUKEHUS.
CTyneHT MOJKEeH NOJITOTOBUTHCSI K YCTHOMY OIPOCY, a TAKKE MOATOTOBUTHCS K
BBITIOJTHEHHIO M 3aIIUTE JJA00paTOPHOM PabOTHI.

Tema 7. «Hanpsi€HHOCTD 3JEKTPOCTATUUECKOTO TOJISI».
CTyneHT JOJKEeH NOATOTOBUTHCS K YCTHOMY OIPOCY, a TAKKE MOATOTOBUTHCSIK
BBITIOJIHEHUIO KOHTPOJIHHOU PaOOTHI.

Tema 8. «[loTeHnnanm 3MeKTPOCTATUIECKOTO TOJIS.
CTyneHT JOJDKEeH MOJArOTOBUTHCS K YCTHOMY OIPOCY, a TAKKE MOATOTOBUTHCSIK
BBITIOJTHEHUIO KOHTPOJBHOU pabOThI.

Tema 9. «IMdIEKTPUKHU U IPOBOJHUKHU B DIIEKTPOCTATUKEY.
CTyIeHT JOJKEH MOJrOTOBUTHCS K YCTHOMY OIPOCY.

Tema 10. «3aKOHBI TOCTOSTHHOTO TOKa».
CTyneHT MOJKEeH MOJATOTOBUTHCS K YCTHOMY, @ TaKkKe MOATOTOBUTHCSIK
BBITIOJIHEHUIO KOHTPOJIHHOU PabOTHI.

Tema 11. «Marunetuszm».
CTyneHT JoJKEeH NOATOTOBUTHCS K YCTHOMY OIPOCY, a TAKKE MOATOTOBUTBCSIK
BBITIOJIHEHUIO KOHTPOJIBHOM PaOOTHI.

Tema 12. «DnekTpoMarHuTHAsS HHIYKIIUAIY.
CTyJeHT JOJKEH MOJITOTOBUTHCS K YCTHOMY OIPOCY,a TAKKE MOATOTOBUTHCSIK
BBITIOJIHEHUIO KOHTPOJIBHOU pabOTHhI.

Tema 13. «YpaBHenus Makcpeia».
CTyAeHT IOJKEeH MOATOTOBUTHCS K YCTHOMY OIIPOCY.

Tema 14. «Konebanus».
CTyJeHT JOJDKEH MOJArOTOBUTHCS K YCTHOMY OIPOCY.

Tema 15. «BosHbI».
CTyneHT JOJDKEH MOJATOTOBUTHCS K YCTHOMY OIPOCY, a TAKkKe MOATOTOBUTHCS K
BBITIOJTHEHUIO M 3aIIUTE JTA0OpPaTOPHOIM PabOTHI.

Tema 16. «MuaTepdepenuus».
CTyaeHT JOJKEH MOJIrOTOBUTHCS K YCTHOMY OIPOCY, @ TAKAKE MOATOTOBUTHCS K
BBITIOJTHEHHUIO M 3aIIUTE JJa0OpaTOPHOM PabOTHI.

Tema 17. «/Iudpakims».
CTyaeHT JOJKEeH MOJArOTOBUTHCS K YCTHOMY OIPOCY, a TAKAKE MOATOTOBUTHCS K
BBITIOJTHEHHUIO M 3aIIUTE J1TA00paTOPHOM pabOTHI.

Tema 18. «Ilonspusamnmsi».
CTyneHT MOJKEeH MOJITOTOBUTHCSI K YCTHOMY OIPOCY, a TAKKE MOATOTOBUTHCS K
BBITIOJTHEHUIO U 3aIUTE JTA00paTOPHON pabOTHI.

Tema 19. «OcnoBbl TepmoauaaMuxu (T)».



CTyIeHT JOJKEH MOJrOTOBUTHCS K YCTHOMY OIPOCYH PEIIUThH 33]a4H,
IpeyiaraéMble Ha CEMUHAPCKUX 3aHATHUAX JJISI CAMOCTOSITEIBHOTO PELIEHUS, a
TaK)Ke MOATOTOBUTHCSAK BBIMOIHEHUIO KOHTPOJIbHON paOOTHI.

Tema 20. «OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOECHUS
BemectBa (MKT)y.
CTyneHT JOJKEH MOArOTOBUTHCS K YCTHOMY OIPOCYH PELINUThH 337a4H,
npejiaraéMbie Ha CEMUHAPCKUX 3aHSITHUSX JIJISI CAMOCTOSITEILHOTO PEIICHUS, a
TaK)Ke MOATOTOBUTHLCSIK BBIMOTHEHUIO KOHTPOJIBLHON paOOTHI.

Tema 21. «DneMEeHTHI CTATUCTUIECKON (HDUBUKNY.
CTyIeHT JOJKEeH MOJIrOTOBUTHCS K YCTHOMY OIPOCYH PEIIUTH 33]a4H,
npejiaraéMble Ha CEMUHAPCKUX 3aHATHUSX JI CAMOCTOSITENIbLHOTO PEIICHUS.

Tema 22. «SIBneHust nepeHoca.
CTyIeHT JOJKEH MOJrOTOBUTHCS K YCTHOMY OIPOCYH PELIUTH 337a4H,
npejyiaraeMble Ha CEMUHAPCKUX 3aHITHUSAX JIJISI CAMOCTOSITEILHOTO PEIICHUS, a
TaKke MOJATOTOBUTHCSIK BBIMOJHEHUIO KOHTPOJIBHOM pabOTHI.

Tema 23. «KKBaHTOBOONITUUECKHE SIBIICHUSD.
CTyaeHT JOJDKEH MOJrOTOBUTHCS K YCTHOMY OINPOCY U PEIIUTh 3aa4H,
npejiaraéMbie Ha CEMUHAPCKUX 3aHSITUSX JIJISI CAMOCTOSITEILHOTO PEIICHUS, a
TaKke MOJATOTOBUTHCSIK BBIMOJHEHUIO KOHTPOJIBHON pabOTHI.

Tema 24. «9neMeHTbI KBAHTOBOW MEXAHUKI.
CTyaeHT NOJKEeH MOJArOTOBUTHCS K YCTHOMY OINPOCY M PELIUTh 3aJa4H,
npeiaraéMble Ha CEMUHAPCKUX 3aHIATUSAX JJISI CAMOCTOSITEIbHOTO PELIEHUS, a
TaK)Ke MOATOTOBUTHCSAK BBIMOIHEHUIO KOHTPOJIBLHON paOOTHI.

10. MeToauyeckue peKOMeHIAIUM JIJIsl TPenoaaBaTe/is

KoHTponmbHBIE pabOTHI THUIIYTCS HA CEMHHAPCKUX 3aHATHSAX. Bpewms
HaIllMCaHUA KaXJO0M KOHTPOJbHOM paldOThl JOJDKHO COCTaBiIATH 20 MHUHYT.
Kputepun oLeHKH KOHTPOJBHOW pabOThl B COOTBETCTBMU C MyHKTOM 6.1.2
cienyromye: 2 — pemeHne 3aaadn (HakTHIeCKH HE HAa4aTo; 3 — pelIeHrue HavyaTo,
HaIMCaHbl MPABWIBHBIC UCXOHBIE (POPMYJIIBI, HO OTCYTCTBYIOT BBIBOJIBI M3 HUX; 4
— pElIIeHHE €CTh, HO C HEAOuY€TaMy, HapuMeEp, NPU HAJIUYUHU TPABUIBLHOTO
000CHOBAaHHOTO OTBETA B OOIIIEM BHJIC JOIMYIICHB BEIYMCIUTEIBHBIC OMUOKH; 5 —
MOJTy4YeH MPaBUIBHBI 000CHOBAHHBIM YHMCIICHHBIA OTBET.

Y CTHBIN ONPOC MPOBOJUTCS HA JICKIIMOHHBIX 3aHATHUSIX B BUJIE NUCKYCCUU
Mo MpeJjiaracMbIM BOTIPOCAM U SIBIIIETCS MHTEPAKTUBHOM (PopMoi TmpoBeAcHUs
3aHaTHsA. OH J0JDKeH 3aHuMarh He MeHee 30% BpeMeHM JIEKIIMOHHBIX
3aHsATUNA.Bompockl i1 yCTHOrO oOmpoca >KelaTelbHO JOBECTU 10 CTYJEHTOB
3apaHee, JI0 JICKITMOHHOTO W3JIOKEHHUS MaTepHalia, TaK, YTOOBl OHH CMOTJIA
CaMOCTOSITEJIbHO TOATOTOBUTHCS K MPOBEACHUIO TUCKyccuH. [Ipu orieHKe JIEKTOp
JIOJKEH YYUTHIBaTh AKTUBHOCTH CTYJCHTOB M PE3yJIbTaTUBHOCTh HX OTBETOB.
[Tocne Kkaxaol MAUCKYCCHMU OIPENENSIeTCS TIpynna CTYJICHTOB, MOKa3aBIIUX
HaWwIy4dld pe3ynbTar. Kpome 3Toro, yCTHbIM onpoc MpOBOAUTCA MPHU JIOMYCKE K
nabopatopHoit pabote. B aToMm citydae pe3yibTaT OILICHUBAETCS MO JIBYXOaUThHOM



mKane: 3auér-He3auér. Jlo Tex mop, moka He OymeT moiydeH 3auér, pabora He
MOKET CUUTATHCS 3alUIIEHHOM.



AHHOTAUMS MPOrPaMMbI TUCHUIINHBI: «DU3UKA B IPOU3BOJICTBEHHBIX H
TEXHOJOTHYEeCKHX MPoIeccax»
no HampabiieHHIO 15.03.05 «KOHCTPYKTOPCKO-TEXHOJOTHYecKoe odecnevyeHue
MAININHOCTPOUTEIBHBIX  NPOU3BOACTBY, IIpopuan: «KoHcTpykTOpCKO-
TEXHOJIOTH4YecKoe odecneyeHne NU(PPOBOro NPOU3BOACTBA

1. lean u 3a7a4u AUCHUILIHHBI

K 0CHOBHBIM H€JIAM OCBOCHUS TUCHUTUIMHBI «DPH3HKa B TPOU3BOICTBEHHBIX
Y TEXHOJIOTUYECKHUX MPOLECCAX» CIEAYET OTHECTHU:
— @opMHUpOBaHUE HAYYHOTO MHPOBO33PEHHSI U COBPEMEHHOTO (hU3HUECKOTO
MBIIIICHHS,
— TpuoOpeTeHHe MPAKTUUYECKUX HABBIKOB, HEOOXOIWMBIX I H3yUYCHHS
€CTEeCTBEHHOHAYYHBIX, 00IIETTPO(ECCHOHANIBHBIX U CIeIMATBHBIX TUCIUILIUH
K OCHOBHBIM 321a4aMOCBOCHUS JIUCIUATINHBI «DPu3ukKa B
MPOU3BOJICTBEHHBIX M TEXHOJOTHUECKUX MpOoIieccax» CIeayeT OTHECTH:
— W3yuenue oOuieit pusuku B 00bEME, COOTBETCTBYIOIIEM KBalU(UKALINU
WHXXEHepa

2.MecTo nucuumiinHbl B cTpykrype OII

HucrummHa «®Pu3uka B MPOU3BOJCTBEHHBIX M TEXHOJIOTHMYECKUX
nporieccax» oTHocutcss kK 6azoBoit yactu (b11) 6a3zoBoro mukia (bl) ocHoBHOM
oOpazoBarenbHOM MporpamMmbl OakanaBpuarta (OOII).

«du3zuka B  TPOM3BOJCTBEHHBIX M  TEXHOJIOTHYCCKHX  IPOIIECcCax»
B3aMMOCBSI3aHA JIOTHYECKH W COACPIKATEIHHO-METOAUYECKH CO CIEIYIONUMU
auctumirnaamMu OOIT

B 6azo060ii uacmu 6azoeoco yuxna (b11):

—BrIcmas maTemaTuka;
—TeopeTnyeckas MEXaHUKa;

B uacmu oucyuniun cneyuanuzayuu 6azosozo yuxia (b12):

—IEKTPOTEXHUKA B DJICKTPOHHKA

3. TpeOoBaHus K pe3yJabTATAM OCBOCHHS AUCIUIIIHHBI

B pe3ynbrate nzyuenust nucuuiinibl "®usuka" CTyIEHTHI JOJKHBIL:

3HATh:

— OCHOBHBIC (PHU3HYECKHUE 3aKOHBI B 00BEME, HEOOXOIMMOM JIJIsSI cCaMOpealii3alliu;
— CIIOCOOBI MOMOJHEHUS (PU3NICCKUX 3HAHUI

YMeETh:

— MPUMEHSATh PU3NYECKUE 3HAHUS JIJIS1 TOCTUKEHHUS MMOCTABICHHOM 11€1H;

— HaxoJIUTh TpeOyeMble (PU3NUYECKUE 3HAHUS



BJaACTh:
— MCTOAAMHU IIOIIOJIHCHHUA W IIPUMCHCHUA (1)H3H‘1€CKI/IX 3HAHUH npu pCuICHUN

IIOCTABJICHHBIX 34144,
— MCTOAAaMHU OIIPCACIICHUA NCTOYHUKOB (I)I/ISI/I‘IeCKI/IX 3HAHUU

4.00b¢M AUCHUIIMHBI M BUJbI y4eOHOH padoThI

Bun yueOHoii padoThI Bcero yacosn pa3ouTh Mo cemecTpam
OO0masi Tpy10eMKOCTh 288 (8 3.e.) 1,2,3,4
AyIUTOpPHBIE 3aHSATHUS 144 36,36,36,36
(Bcero)
B TOoM uncie
JEeKINHA 12 18, 18, 18, 18
IIpakTHyeckue 36 0, 18, 0,18
3aHATHA
JlaGopaTopHble 54 18, 0, 18,0
3aHATHA
CamMmocTofTe IbLHASA 144 36,36,36,36
pabora
KypcoBas padora HeT
KypcoBoii npoexkt HeT
Buna npomexxyrouHoun IK3aMeH,DK3aMeH.

aTTecTaAlluu 3a4€T,9K3aMeH




[Tpunoxenue A.
CrpyKTypa 1 cozepkaHne AUCUUILINHBI «PU3HKa B IPOU3BOACTBEHHBIX M TEXHOJIOTHYECKHX NPoLeccax»
0 CHEUAIBHOCTH

no HanpasieHuio 15.03.05 «KKOHCTPYKTOPCKO-TeXHOJ0TH4YecKoe o0ecredyeHue MAIIMHOCTPOUTEIbLHBIX POU3BO/ICTBY,
Ipopnib: «KOHCTPYKTOPCKO-TEXHOJIOrHYECKoe odecriedyeHue HMGpoBoro Npou3BoACTBa»

(bakanasp)

ouHas hopma oOydeHHUs

Buani yueOHoii
PadoOTHL,BKIIOYAS
Ho 2 | = &/ camocTosiTebHYIOpA
Me 213 9 ooty CTYAeHTOB,H ®opmpt atTecranin
Pa3znea S| =2 )
pa 3 | £ 3| TPYAOEMKOCTH B
TeM © © | wacax
J |I/C|Ja6 |CPC|3JIP| T | P |[K/P|YO|D | 3
Beenenue B pu3nuecKui
JIa0DOPaTOPHBII NPAKTHKYM.
[IpsiMmble W KOCBEHHBIE (hU3UUECKUE
1 | M3MepeHus. O6paboTka pe3yJbTaTOB 1| 14 4 4 + +
U3MCPCHUMN HW OKCIICPHUMCHTAJIbHBIC
[OTPELIHOCTH
BrinonHenne y1abopatopHOi pabOThHI
«M3mepenne 6a30BbIX BETUUHHY
Kunematuka  mocTynmarTeabHOro
2 IlBI/I)KeHI/IﬂU 1 1-4 4 4 +
®usnuecknii Bektop. [lonsTue opra.
Teopust oTHOCHTENBHOCTH [ anmunes.
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ITonoxeHue u ero OTHOCUTENIBHOCTb.
TpaekTopusi MaTepUAIbHOM TOYKHU.
Comnpukacaromiasics IJIOCKOCTh U
conpuKacarouascs OKPYKHOCTBb.
DNeMEHTapHOEe  MEPEMEIICHUE WU
aneMeHTapHbli  myTb.  CKOpOCTB
IBW)KEHUS M €€ OTHOCHUTEIIBHOCTb.
[TpuHIMIT CyIIEpNO3ULINKN IBUKECHUM.
YckopeHnue. Kacarenbnoe u
HOpMaJIbHOE YyCKOpeHus. JlekapToBa
cucrema KOOpJIMHAT.
Kunematnueckue 3aKOHBI
JBH>KCHUSL. ITocTynarensHoE

JIBIDKCHUE  a0CONIOTHO  TBEPJIOTO
tena (ATT).

JAnHamuka NOCTYNATEJbHOIO
ABHUKEHUSI

[lonsitue cuibl.  AOCOJIOTHOCTH
CUJIBl B KJIACCUYECKOM MEXAHUKE.
[lonATHA  paBHOAECHUCTBYKOLIEU U
COCTOsIHUS TOKOA. [lepBrIii 3aKoH
HeroTrona. MHepuuanbHble CUCTEMBI
orcuérta. Bropon 3akoH HeroToHa u
3aKOH  BcemupHOro - TAroreHwus.
Nmnynsc ¥ 3aKOH €r0 M3MEHEHMUS.
Tperun 3aKOH HeroTona u
COXpPaHECHHE HMITYJIbCa 3aMKHYTOMU
cucreMbl. lLleHTp wmacc cuHCTEMBL.
Y 1apel ¥ B3pbIBBI.
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3,4

Brinmonnenue nabopatopHoit paboThl
«M3ydeHne 0amIucTHYecKoro
MasTHUKa»

5-8

Pabora " JHepPrus B
NOCTYNATEILHOM ABHKCHUMN
[TonsTne CUJIOBOTO TOJISL.
DneMmeHTapHasi paboTa W paboTa Ha
KOHEYHOM NIEPEMEILICHHH.
MomHocTh. KuHeTnueckast sHeprus
U 3aKOH €€ u3MEHeHus. Teopema
Kénura. IloreHnmaiabHBIE CHIIOBBEIE
MoJil W TNOTEHUHAIbHAsI JHEPIUsl.
3aKOH H3MEHEHMS MOTEHUHAIbHOU
SHEPIHUH. HenorenunansHbie
CUJIOBBIC T10JIA. [Tone CUJI
COITPOTHUBIICHUSA KakK npuMep
HENOTEHIHAIBHOIO CHJIOBOTO IIOJIS.
Mexanuyeckass SHEprus U 3aKOH €€
W3MEHEHUS. KoncepBaTuBHbIe
CUCTEMBL.

7-12

Brinmonnenue mabopaTopHOil pabOThI
«M3ydenne MaTEMaTUYECKOTO
MasiITHUKa»

9-12

Kunemartuka
JABUKEHUSA

DneMEeHTapHbIl yrojl MNOBOpOTa M
yriaoBasi CKOpocTb. CBA3b MEXIy
AJIEMEHTApHBIM YIJOM IIOBOpPOTA H
AJIEMEHTAPHBIM MIEPEMEILICHUEM.

BpalaTeJIbHOT0

11-
12
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CBs13pb MEX]ly YIVIOBOW M JMHEHHOU
CKOpPOCTSIMH. YTIJIOBOE YCKOPEHHUE.
KacarenpHoe " HOPMAaJIbHOE
YCKOpEHHMsI  BO  BpalllaTEIIbHOM
JIBUKCHUMU. BpamarensHoe
nBwkenne ATT. CoortHoluenue
MEXIY BpallaTeJIbHBIM "
IOCTYIATEJIbHBIM JIBH)KCHUSIMU.

JIunamuka BpaLaTEeJIbHOTO
JBMKEHHUS

MOMEHT UMITyJIbCa U MOMEHT CHJIBI.
3akoH W3MEHECHHUS MOMECHTa
UMITYJIbCA. OTHOCUTEHLHOCTH
MOMEHTA UMITYJIbCA. MomeHT
UMIYyJbCa W YIJIOBasg CKOPOCTb.
MoMeHT  uHepLuH. OcHOBHOE
ypaBHEHUE TUHAMUKHA
BpamarenpHoro  AsmwxkeHus ATT.
OceBble MOMEHTEI WHEPIUU
HEKOTOPBIX Tell. Teopema
[relinepa. Pabora u kuHeTHYECKas
SHEPrus BO BpalllaTeIbHOM
nexenun. Ilpeneccus. Anamorus
MEXTY MOCTyNaTeIbHBIM 5
BpaIllaTeJIbHbIM JIBUKEHUSIMH.

13-
16

5,6

Brinonnenune nabopatopHoi paboThl
«OnpeneneHne MOMEHTA UHEPITUI»

13-
18

Uroro o 1 cemectpy:

18

o

18

36

HanpsizkéHHOCTD

1-4
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3JIEKTPOCTATHYECKOI0 MOJIsI
DNEeKTPUYECKUN 3apsii KAK HICTOYHUK
IEKTPOCTATUYECKOTO MOJSA. 3aKOH

Kymona. [IprHIMIIBL
OJIM3KOJICHCTBUS U JNaJIbHOEHCTBUSI.
[lonsiTne buznyecKoro HOJIA.

DJIEKTPOCTATUYECKOE  TIOJIE€  Kak
YacTHBIN cllydail (PU3MYECKOTo IMOJIsl.
MareMatrnyeckue Mmojis Kak crnoco0
ONMUCaHUs HEIPEPHIBHO
pacnpenenéHHon MaTEPUHU.
Hanpsxkénnocts KakK CUJIOBas
XapaKTEPUCTHKA  DJIEKTPUYECKOIrO
nonst.  IlpuHmmn — cynepno3unmu

BJIEKTPUYECKUX noJjen B
MPUMEHEHUU K  HaNpsHKEHHOCTH.
[Tone JTUTIOJIS. Ocobennoctu
CUJIOBBIX JUHUN OJIst
HAIPSKEHHOCTH

aneKTpocTatnyeckoro mojis. I[loTok
BEKTOpa HanpsKEHHOCTU. Teopema
Octporpaackoro-I'aycca (OI') B
BakyyMe. [Ipumenenne teopemsr OI
U1 pacué€ra HaNpsHKEHHOCTH
pacrpenenéHHbIX HCTOYHUKOB.

IMoTeHuMAJI 3JIEKTPOCTATHYECKOI O
noJis

ITorennmaabHOCTD
AJIEKTPOCTATUYECKOTO OJIS.

5-6
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[loTeHnman Kak D»HEpPreTuyeckas
XapaKTEPUCTHKA
aneKkTpocTatuueckoro mojs. CBs3b
MEXITY HaINPSKEHHOCTBIO 51
[IOTEHIUAJIOM. [TprHIMD
CYNIEPIIO3HIIMH SJIEKTPOCTATHYECKUX
IIOJIEW B IPUMEHEHUU K IIOTCHIIHAIY.
Hanpsixenue. Pabota
ANEKTPOCTATUYECKUX cui Ha
MepeMEeIIeHUH MpPOOHOro  3apsija.
OHeprusi CUCTEMBI 3aps1I0B.

JAMAIeKTPUKM W NPOBOAHUKHU B
3JIEKTPOCTATHKE
Jusnexrpruyeckas cpena.
[Honspuzanus. Jusnexkrpruyeckas
BOCIIpUUMYMBOCTb. Teopema OI' B
JUDJIEKTPUKE. Jusnexkrpruyeckas
IIPOHMUIIAEMOCTb. DnexTpuyeckoe
cmenienue (uaaykuus). Ilonstue
AIEKTPOCTATUYECKOTO IMPOBOAHUKA.
Pacnipenenenne 3apsma  1mo  ero
ITOBEPXHOCTH. DIeKTpUYeCcKas
€MKOCTh YEAUHEHHOTO IPOBOIHHUKA.
B3aumnuas EMKOCTb IBYX
MPOBOJIHUKOB. Konnencaropsi.
DHeprus 3JIEKTPUYECKOrO MOJIsL.

7-10

10

3aKOHBI NOCTOSIHHOIO TOKA
Bekrop miiotHocTH TOKa. Cuilia TOKa.
3akon Oma B auddepeHnmanbHON

11-
12
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dbopme. VYenpbHOE COMPOTHBICHHE
cpenbl. 3akoH OMa B MHTErpaibHOU
dopme. CompoTuBIIEHHE YydYacTKa
LHenu.  OJNEKTPOJABWXKYINAs  cuja
(BAC) yuactka. 3akoH [lxoyns-
JlenHma B  MHTErpaJIbHOM U B
muddepennmanbHon popmax.

11

Marnerusm

MarsutHoO€E noJjie U €ro BO3JACHCTBUE
Ha JBWxymecs 3apsasl.  Cuia
Jlopenua. MarnutHas WHIYKIUA.
Cuna Amnepa. MarHUTHBIE MOMEHT
Y BO3JECHCTBUE HA HETO MAarHUTHOTO
1oysi. ICTOUHUKY MarHUTHOTO TOJIS.
3aKoH buo-Cagsapa-Jlamnaca.
MarautHbiii moTok. Teopema OI
JUIS. MarHUTHOTO T0J1s1. PaboTa cuisl
Ammnepa. 3aKOH IIOJIHOTO TOKa H
¢usnueckass Tteopema CTokca B
BaKyyMme u B MAarHeTHKE.
Hanpsk€HHOCTP MarHUTHOIO IIOJIA.
MaruutHass BOCIPUMMYHMBOCTL U
MarHuTHas MPOHHUIIAEMOCTb.
JluHeliHple MarHeTuku (OAua- W
napaMarHeTHKd) W  HEJTUHEHHBIN

MarHeTHKU (peppomarteTukm).
HamaranunBanue
(heppoOMarHeTHKOB: KpHBas

Ha4vyajabHOM HaMarHn4€HHOCTH,

13-
16




31

MpEJIeNIbHAS U HEMPENEIbHbIE TETIN
rucrepesuca. JKECTkHe H MATKUe
MArHETHKHU.

12

DJIeKTPOMATHUTHAS MHAYKIMS
3akoH @apanes u npaBuio JleHia.
BuxpeBoe aiekTpuueckoe — IMoJe.
CamMouHayKIusl. ITepexoHbie
MPOLIECChl B BJEKTPUUYECKON IIECTH.
DHEprusi MAarHUTHOTO MOJISI.

17-
18

Uroro no 2 cemecTpy:

18

18

36

13

YpaBHenus Makcsesia
HuddepenunanbHbie ONepaTopsl
TEOPHH TOJISL. WNHTerpaibHbie
TeopeMbl Teopuu mnoyiA: laycca wu
Crokca. [ToTreHumanbHbIE u
BUXPEBBIE BEKTOpHBIE HOJIA.
CBejieHre MHTETPAIbHBIX YPABHEHUM
AIEKTPOMAarHeTu3Ma K
muddepeHuanbHbIM  YPaBHEHUSM
Makcsemna. Tok cMenieHus.

1-2

14,
15

Brinmonnenue abopaTopHOil pabOThI
«HccnenoBanne BBIHYKJICHHBIX
KoJ1e0aHU CTPYHBI»

1-4

14

Konedanus

["apmonnueckue Kosie0aHusl.
HuddepennnanbHoe YpaBHEHUE
rapMOHUYECKUX KOJICOaHUH U ero
oO1ee pelieHue. BekropHoe

MMpCACTABJICHUC rapMOHHYCCKHX

3-4
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GbyHKIHA. Mexanuueckue
MAasITHUKU. Nneanbubii
KoJieOaTenbHbIN KOHTYP.

['apmonnueckue  KoneOaHUs  C
DHEPreTUYECKOW  TOYKH  3PEHUs.
3aryxaromue KoJieOaHmsl.
BeIHYyX1CHHBIE Kosie0aHusl.
Pezonanc ammumarynsl.  Pe3onaHc
CKOpPOCTH. AMIUIMTY/1a TOTJIOIICHUS
U aMIUIMTYJA TUCIIEPCUH.

15

Bounbl

Bo3MynieHnss MEXaHUYECKOM Cpenbl.
BomHoBoe  ypaBHeHue.  BriBox
BOJIHOBOI'O YPAaBHEHUS U3 YPABHECHUU
Makcaenia. CaoiicTBa
AIIEKTPOMAarHUTHBIX BOJIH.
I'apmonnueckne BonHbl. Da3oBas
CKOpOCTh. [l;mHa BOJIHBI. BonHOBOM
BEKTOD. NuTeHcuBHOCTD
rapMOHMYEeCKOM  BOJIHBL.  [lakersl
rapMOHMYECKHX BOJIH. ['pynmoBas
CKOpocThb. JlIMHA KOIrepEeHTHOCTH.
Bpemst KorepeHTHOCTH.

5-6

16

Brinonnenune nabopatopHoit paboThl
«M3ydyeHne uHTEphEpEeHINH CBETa C
MOMOIIBI0 OHIPU3MBI DpeHers»

5-8

16

HNureppepenuus
SBnenune uHTEephEpEHITUN.
KorepenTtHbie VUCTOYHUKH.

7-10
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HeoOxogumbie W 1OCTaTOYHBIC
yCIIOBUS KOTE€PEHTHOCTHU
HMCTOYHHKOB. WnTepdepenius
chepudyeckux BOJH. ONTHYECKHMA
X0J. YcloBusi UHTEP(EPEHIIMOHHOTO
MaKCUMyMa U MHUHHUMYyMa. Y CJIOBHE
BPEMEHHON KorepeHTHocTH. (Cxema
Onra. HaTepdepeHnnss B TOHKHUX
IUIEHKAX. Konbia Hrerorona.
[TpocTpaHCTBEeHHAss KOTEPEHTHOCTb.

17

BrinonHnenue abopaTopHOil pabOThI
«HUccnenosanue mudpakimm
@paynrodpepa Ha AUPPAKIIHOHHON
pELIETKE»

9-14

17

JAudpakuus

SABnenne nudpakumu. [lpuHnmn
['rorirenca-dpenerns. 30HBI
Openers. [IpssMOIMHENHOCTH
pacrpocTpaHEHUs cBeTa B
omgHopoaHoW  cpeae. Judpakius
@peHenss Ha KPYrioM OTBEPCTUH.
YcinoBUe TE€OMETPUYECKOUW OITHKHU.
VYcenosue nudpakuuun OpayHrodepa.
Hudpakuus dpaynrodepa Ha mEIH
U Ha OJHOMEPHOW IU(PPAKIIHOHHOU
peméTke. Judpakus Opaynrodepa
Ha Kpucrauiax. YcinoBue Bynbda-
bpoarra. Pazpemaroniasi cnocoOHOCTH
IUPPAKITMOHHOM PEHIETKY.

11-
16
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AJbTEepHATUBHOE OPUHLIUITY
I'toirenca-®penens OIMCaHue
AUpaKkIUu: mapaMeTp Audpakiuu.
Hudpaknus ®paynrodepa
cxomsmuxcss  BoynH.  Onucanue
audpakiun OpayHrodepa MIOCKUX
BOJIH C IIOMOIIbIO COOTHOILIEHUS
HEONPEACIEHHOCTEMN.

18

Brimonxnenue 1abopaTopHOil pabOThI
«OmnpenencHue KOHIIEHTpaIuu
caxapHOro  pacTBOpa  CIIOCOOOM
BpaIIEHUs TUIOCKOCTH TOJISIPU3AITAN

15-
18

18

Hoasspuzauus

[TonepeunocTh BOJIH 151
MOJIIPU3ALIMOHHBIE SIBJICHHSI.
Juarpamma VHTCHCUBHOCTH.
Marpuia KOrepeHTHOCTH U CTEIEHb
KOTepEeHTHOCTH ocer. HopmanbHbie
KOOPAWHATHI. [Honspuzanus B
(ha30BO-HEKOTEPEHTHBIX BOJTHAX:
HETOJISIPU30BAaHHbBIN CBET;
IJIOCKOIOJISIPU30BaHHBIN CBET; 3aKOH
Mauntoca; YaCTUYHO
MOJIIPU30BAHHBIN CBeET.
[Tonspuzanus B ¢hazoBo-
KOTEPEHTHBIX BOJIHaX: JieBasg U
mpaBast AIUIANTUYECKAS
MOJISIPU3ALIUS; Kpyrosasi
nossipu3anusi. ONTHYECKU AKTHUBHBIC

17-
18
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cpeasl Ilonsipu3zalimoHHBIE METOJIBI:
3aKOH bprocrepa; JBOMHOE
JTy4enpesiOMIICHHUE; TUXPOU3M.

Hroro no 3 cemectpy:

18

18

36

19

OcnoBbl Tepmogunamuku (T]1)

[Ipeamer TH. PaGota u Temno. T/
nmapametpel  u  TJl  cocrosiHue.
PaBHOBecHble M HepaBHOBeCHbIE /[
cocrosHusa. ['a3. Temmeparypa Kak
byHKIMS PAaBHOBECHOTO T
COCTOSIHHA. YPAaBHEHHE COCTOSHUS.
WneanpHblii ra3. BHyTpeHHss sHEprus
kak ¢yHkuusa TJl cocTostHUS: TepBOe
Hay4aJio T. TennmoémkocTu
WICATbHOIO Ta3a B Pa3jU4HbIX
nporeccax. OG6paTtumbie u
HeoOpaTuMble — Tpolriecchl.  BTopoe
Hayano TJI. Durponusi. Bo3pactanue
SHTPONUU B HEPABHOBECHBIX
MIPOLIECCAX U30JIMPOBAHHOMN CUCTEMBI.

20

OCHOBBI MOJICKYJISIPHO-
KMHETHYeCKOW TeOPHHU CTPOCHUSA
Bemectea (MKT)

Uucno ABorajipo. Pazmepsl MosieKyI.
Oproauydeckas TeopemMa. 3aKOH 0
PAaBHOM pacIpeIeICHUN SHEPTUU
TEIJIOBOTO JIBUJKEHUS B COCTOSTHUU
TEIJIOBOTO paBHOBecHs. M neanbHbIn
ra3 ¢ Touku 3peHust MKT.

5-6
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BHyTpeHHsIs1 SHEPT U UACATIBHOTO
rasa v ero Terio€EMKOCTH B
PA3JIMYHBIX IIPOLECCAX C TOUKHU

21

3penust MKT.

JJIeMeHTbI CTATHCTHYECKOM
busuxku

MUKPOKaHOHUYECKOE u
KaHOHUYECKOE pacrpeeacHusl.

Yuciia 3amoJHeHUs] OJHOYACTHYHBIX
COCTOSSHMM M OJHOYACTUYHBIE
byHKIIUN pacnpeeseHusl.
Pacnpenenenne Makcseia.
Pacnpenenenue bonrsiMmana.
Bbapometpuueckas dhopmyna.
Pacnipenenenue ['nb0ca.
MakpococrtosiHue 51 €ro
CTaTUCTUYECKUM BEC.
CTaTUCTUYECKUI CMBICI SHTPOIHH.

7-8

22

SIBJieHus1 mepeHoca

[Tonstue JIOKAJIbHOT'O T/1
paBHOBECHS. BripaBHuBatomnue
MOTOKK U  BEKTOPHl  TUIOTHOCTH
MTOTOKOB. CnaboHepaBHOBECHBIE
CUCTEMBbl B JIMHEHHOM pPEXHME.
Koaddunmentsl nepenoca. [nuHa u
BpeMsi CBOOOTHOTO npobera.
Bripaxxenune K03 dULeHTOB
MepeHoca 4epe3 MHUKPOCKOITHUECKHE
XapaKTEPUCTUKHU MOJIEKYJIBI.

9-10
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SIBneHus INEPCHOCA W SHTPOIINA.

23

KBaHTOBO-ONITHYECKHE SIBJICHUS

TerutoBoe U3J1yYEHHUE.
DHepreTuyeckas CBETUMOCTb,
OCBEHIEHHOCTh W  IOTJIOIIAOIIAs
CIIOCOOHOCTb. PaBHOBecHOE

TEIJOBOE  HW3JIyYeHHE U  3aKOH
Kupxroda. ®dynkuus Kupxroda wu
abcomotHo uépHoe Tenmo (AYT).
3akon Credana-bonpiiMaHa, 3aKOHBI
Buna. ®opmyna [lnanka. Baemnumn
dboroaddexr. Ddhdexr KommroHa.
®otonbl. KopnyckysipHO-BOJIHOBOU
Ayaau3M Ui 3JIEKTPOMArHUTHOTO
U3ITyUYEHUSI.

11-
14

24

JIeMeHThbI KBAHTOBOI MeXaHUKH
Atom Bomopona no bopy. I'maBHOe
kBaHTOBOoe  uucio. CepualibHas
dbopmyna banbmepa. I'mmorteza 1e-
bpouns. Bonna ne-bpous.
DKCNEPUMEHTAIbHbBIC

JI0KA3aTeJIbCTBA BOJIHOBBIX CBOMCTB
MUKPOYACTHII. Crartuctuyeckuit
CMbICT BOJH Marepun. lloHsiTue
BostHOBOU (yHKImMH (B®D). [lpunmmmn
CyHEPIIO3ULIAH. CooTHomieHust
HEONPENCIEHHOCTEN

['eitzenbepra.AToMm BogOpoJaa  TIO
Mpeauarepy.  OpOutasibHOE W

15-
18
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MarHuTHOE KBaHTOBBIE qucIIa
AJIEKTPOHA. Cnun AIIEKTPOHA.
MexaHndeckuid M MAarHUTHBIN
MOMEHTBI MHOT'O3JIEKTPOHHOIO
aroMma. [TpyrHIMDO [Taymnu.
Pacnipenenenne  3JEKTPOHOB 1O
HYHEPreTUYECKUM YPOBHSIM.

dusnyeckas OCHOBA MEPUOANIECKON
CHUCTEMEI DJIEMEHTOB MeHieseeBa.

Uroro no 4 cemectpy:

18

18

36

3aBenyrommii kadeapon
«Du3uka»

pod., 1.¢.-M.H.

/Kpacun B.I1../
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ITpunoxenne 1 k
paboueii mporpamme
MUMHHUCTEPCTBO HAYKH U BBICIIIETO OBPA30BAHUS POCCUMCKOM ®EJEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATEJIbHOE YUPEXIEHVE BBICIIIET'O OBPA3OBAHUS
«MOCKOBCKHU NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

110 HAITPpaBJICHHUIO
15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 0O0ecriedeHne MAIIMHOCTPOUTEIbHBIX
NPOU3BOACTBY,
IIpopuib: «KOHCTPYKTOPCKO-TEXHOI0THYECKOe o0ecnieyeHne HupoBoro

IPOMU3BOACTBA»
®dopma 00yueHus: ouHas

Kadenpa «Pusukay

®OH/I OHEHOYHBIX CPE/ICTB

MO IV CIUATIJINHE
«(I)n:;mca B l'[pOI/I3BOIlCTBeHHI)IX U TEXHOJOTNYECKHUX Hpoueccax»

Cocrasg: |. [Tacriopt poH1a OTIEHOYHBIX CPEICTB

Il. Onucanue o1IEHOYHBIX CPEACTB:
1. KoMIUIEKTHI KOHTPOIBHBIX padoT (K/P)
2. BOIIPOCHI K ycTHOMY orpocy (YO)
3. TeMmbl TabopaTOPHBIX PabOT U MPUMEPHBIE BOITPOCH s MX 3amuThl (3JIP)
4. oOpazer bunera 1ist 3a4€Ta, BOMPOCHI JIJIS IOJATOTOBKH K 3a4€Ty (3)
5. oOpasen Ousera AJis SK3aMeHa, BOIIPOCHI JIJIS MOATOTOBKH K dK3aMeHy ()

CocTaBuTen:

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

Mocksa, 2022 ron
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Tab6muna 1

ITACIHHOPT ®OHJAA OHEHOYHbBLIX CPEJACTB

du3uka B NMPON3BOJACTBCHHBIX U TEXHOJIOI'MYCCKUX IIpoHECcax

dI'OC BO 10

HaITPaBJICHUIO

15.03.05

«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
NpPou3BOACTBY, [Ipodpuib: «KKoHCTPYKTOPCKO-TeXHOJIOTHYECKOE 00ecnedenne u¢poBoro Nponu3BoaACTBaY

obecneyeHune MAIIHHOCTPOUTEC/IbHDBIX|

B mporecce 0ocBoeHUs JaHHOM JUCHUIUIMHBI CTYICHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIONNCO0IeKYIbTYPHbIEKOMIIETEHIIUH

NprMEHEeHUs! (U3UYECKUX 3HAHHUN
[IPY PEIIEHUH [I0CTaBJIEHHbIX 33134

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB Texnosoruss |(®opma CTeneHn ypoBHeil 0CBOEHHUSI KOMIIETEHIIH
NH- DOOPMYJINPOB- ¢opmupoBa  OLEHOYHOIO
JEKC KA HUSA cpeacTBa*™®
KOMIIEeTEeHIH
171
VK-1 Criocoben 3HATH: TTeKITHS, YO, ba3oBblii ypoBeHb
OCYILECTBIATh MOUCK,  |oCHOBHBIC (pr3nueckue 3aKOHbI B [camocTositenn  [3JIP, — crmocobOeH chopMyITUPOBATH M PACKPHITH
KPUTHYCCKUH aHAM3  |oGpEMe, HEOOXOMMMOM TS bHas padora, [KP MPEUIOKEHHYIO TIPOOJIEMY, a TAKKE U3JI0KHUTh
11 CHHTC3 caMopeann3aiu ceMMHapckue (3 TpaJUIOHHBIC ITyTH €€ PeIeHHs
MHQOpMAIH, . ) n .
S YMeETh: BaHSATHS, OBBIIICHHbIH YPOBEHb
CHCTEMHBIH TTOIXO MPUMCHSTH (bPISI/I‘IeCKI/Ie 3HvaHI/I$I JJIS1BBITIOJTHCHUE —crocoboeH C(bOpMy.TII/IpOBaTB U PACKpPBIThH
JUTSL peLICHHAS JOCTHIKCHHA ITOCTAaBJICHHOU LICJIIN na6opaTopH MIPEII0KEHHYIO HpoGHeMy’ U3JI0KUTH
OCTAaBJIEHHbIX 3aqay  [BJIAA€Th: bIX PabOT TPaAUIIMOHHBIE YTH €€ PENICHUS, a TAKXKE €€
METOdaMH TIOIIOJTHCHUA n

COBPEMEHHOE COCTOSIHUE M COBPEMEHHBIE
CIIOCOOBI €€ pereHus
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(bM3UYECKUX 3HAHUHT

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB Texnosorus |Popma CreneHu ypoBHeil 0CBOCHHMSI KOMIIETCHIIUH
NH- D®OPMYJIINPOB- ¢opmupoBa |oLeHOYHOrO
JEKC KA HUA cpeacTBa™™
KOMIIeTeHH
i
YK-6 CriocoOeH ynpaBiiTe  [3HATH: TTeKIIMSI, YO, ba3oBblii ypoBeHb
CBOMM BPEMCHCM, criocoObI momoyHeHus puznueckux (camocrositen  (3JIP, — crioco0eH chopMyIupoBaTh U PACKPHITH
BLICTPAUBATDL H BHAHUU bHas pabota, 3 MPEUIOKEHHYIO IPOOJIeMy, a TaKKe U3J0KHUTh
PCATM30BBIBATH YMeTh: CeMUHapcKue |J TPaIUIIMOHHBIC ITYTH €€ peIIeHUs
TPacKkTOpHIO HAXOIUTh TpeOyeMble (DM3MUECKHUE [3aHATHS, IoBbILIEHHbIH YPOBEHD
caopasps Ha SHaHUS BBITIOJIHCHHUC —crioco0eH chOpMYITHPOBATh U PACKPHITH
OCHOBC IIPHUHIUIIOB
0GpasoBaHus B BJIAIETh: mabopaTopH MPEAI0KEHHYIO IPOOIIEMY, U3TI0KHUTh
TeUeHHe BCeH KHU3HU METOJ[aMH OIIPE/ICNICHHSI HCTOYHUKOB  [bIX paboT TPaJULIMOHHBIE YT €€ PEIICHUS, a TAKKE €€

COBPEMEHHOE COCTOSIHHE H COBPEMEHHBIC
CIIOCOOBI €€ peleHHs

**- CokparieHust HopM OIIEHOYHBIX CPEICTB CM. B mpruioxenun 2 k PIL.
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OIIMCAHUE OINEHOYHbIX CPEJICTB

Ipunoxenune 2
K pabodeil mporpamMme

Hepeqem, OICHOYHBIX CPEACTB IO TUCHUIIJINHE «Pusznka B NMPOU3BOACTBCHHBIX U

TEXHOJOTHYECCKHUX IMpoieccax>»

HaumenoBan

e [IpencraBnenue
No
= OLICHOYHOT'O CPEJCTBA
OC |onenounoroc Kparkast xapakTepHUCTHKa OI[CHOYHOTO CPEACTBA 0 pen
B ®OC
pencrea
Kontponbnas |Cpeactso MIPOBEPKHU eHul MIPUMEHSATH
P Pes POBEp M P KoMmiekT KOHTPOJIbHBIX
1 pabora MOJTyYeHHBIC 3HAHWSI  JUIsl  pelIeHHus  3a/1a4 .
3a/laHuil TI0 BapraHTaM
(K/P) OTIPENICTICHHOTO TUTIA TI0 TEME U Pa3CITy
CpeAcTBO  KOHTpOJI,  OpPTaHM30BaHHOE  Kak
crienragbHas Oecesa Mmeaarorndeckoro paboTHUKA ¢ BoIhock Lo
VCcrHBIN onpoc [00YJarOMMMUCS Ha TEMBI, CBSI3aHHBIE C U3ydaeMOH P
2 N TeMam/pasiesiam
(YO) TUCITUTUIMHOM, W PAcCCYNTAHHOE Ha BBIACHCHUE
. JUCIUTUTAHBI
00beMa 3HaHUM 00YYaIOLIErocs Mo OMpeacIIEHHOMY
pasmeny, TeMme, mpobiemMe u T.11.
3 CpencTBO TMPOBEPKM YMEHUW W HABBIKOB IO
almra
6o 121110 ojf [ACTIOIB30BAHIIO naboparopHoro obopymoBanus u | [IpuMepHBIE BOIPOCHI
hi§ TOPHOM
3 p£6OTEI M3MEPUTEIIBHBIX pUOOPOB, o0paboTke JUTS 3aITUTHI
(37TP) HKCIIEPUMEHTAIBHBIX JAaHHBIX W HMX CPAaBHEHUIO C | JaOOpaTOpHBIX padoT
TEOPETUUYECKHUMH pacueTaMu
CpencTBO MPOBEICHUS MPOMEKYTOYHON aTTeCTaIlluu B
0 pe3yJbTaTaM BBIMIOJHEHHUS BCEX BHUAOB Y4eOHOI OLPOCHL UTA
MOJIFOTOBKU K SK3aMEHY,
4 Dk3ameH  [pabOTBl B TEUEHUH CEMECTpa C MPOCTABICHUEM HOHMEDEL
D) OLICHKH COTJIIMYHOY, «XOPOIIIOY, PHMEP
9K3aMEHAIIMOHHBIX
«(YIOBIIETBOPUTEIHHO)» WIH GIIICTOR

KHCYOOBJICTBOPUTECIBHO»




MHWUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMS POCCUMCKOU DOEJNEPALIA
®eziepanbHOE TOCYAAPCTBEHHOE aBTOHOMHO4DOPa30BaTENbHOE YUPEXKICHIE BEICIIETO 06pa30BaHMs
MoOCKOBCKHI MOJIMTEXHUUECKUHA YHUBEPCUTET

HanpasJ/ieHue nmoaAroroBKu
15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe oOecreyeHmne
MAaIIMHOCTPOUTEIbHBIX POU3BOACTBY,
IIpopuib: «KOHCTPYKTOPCKO-TEXHOT0THYECKOe o0ecneyeHne HuppoBoro

IPOU3BOACTBA»
Kadenpa dusnka

(HanMeHOBaHHUE Kaeapbl)

KomiuiekT 3a1aHui 1151 KOHTPOJIbLHOU PadoThl

1o ,Z[I/ICL[I/IHJ'II/IHG«CDI/IBI/IKa B IPOU3BOJACTBCHHBIX U TCXHOJIOTHUYCCKUX ITPOLICCCax»
(HaMMEHOBaHHE AUCLHILIHHBI )

Dopma mekyujeco KOHMpPOJisl, npogepaulas cmenetsv oceoerus: komnemenyuu OK-3

Tema ... Hanpascénnocmo, nomenyuann.
Bapuanr 1

OneKkTpudeckoe Iojie 00pa30oBaHO PABHOMEPHO 3apsDKEHHBIM JTUCKOM paauyca 2 M ¢
MIOBEPXHOCTHOM IUIOTHOCTBIO 3apsana 4 MkKi/cm’. Onpenenuts Kakyl0 CKOPOCTb IOJYyYUT
NIEPBOHAYAIBHO HEMOABHKHBIN 3JIEKTPOH, NPUOIMKAsCh K IUCKY TI0 €r0 OCH OT PAacCTOSHUS 4 MM 110
paccrosiHus | MM 710 IEHTpa JUCKa.

Bapuanr 2
[ToTeHIMam 3IEKTPOCTATHIECKOTO OIS U3MEHSIETCS M0 3aKoHy @(x,Y)=-AAn(X/a)+ B+, rue
A=1 B,B=1 B/M,a=1 cm. OnpenenuTs HaIpsHKEHHOCTD AJIEKTPOCTATUYECKOro Mot pu x=a, Y=1,5a.

BapuanT 3
OnpenenuTs HaIPSKEHHOCTb, CO3JaHHYI0 PABHOMEPHO 3apsyKEHHBIM TOHKHM JHCKOM
paauyca 2 M, 3aps] Kotoporo paseH 3 HKJI, Ha €ro ocu Ha pacCTOSIHMM 1 MM OT LIEHTpa AHCKa.

Bapmuanr 4

Tpu ToueUHBIX OAMHAKOBBIX 3apsiaa BeanunHo 1 HK1 HaumHaloT ABUraThCs MO IEMCTBUEM
CHJI B3aMHOI'O OTTAJIKMBaHUS U3 BEPIIMH IIPaBUIIBHOIO TPEYTOJIbHUKA CO CTOPOHOM 10 cM.
OnpenenuTh UX MPEIETbHYI0 CKOPOCTh, €CJIM Macca KaK/I0M YacTHUIIbl paBHA 10°r.

Tema ...3aKOHbI NOCMOAHHO20 MOKA.

Bapuanr 1
BbruucinTh NOrpenHocTh, BO3HUKAIOUIYIO MPU M3MEPEHMM CONPOTUBIEHHS R ¢ MOMOILBIO
CXEMbl, YKa3aHHOH Ha pucyHke. Comporusinenue ammepmerpa Ra = 1 MOwm, compoTuBieHue

BosibTMETpa Ry = 1 kOwM. [lokazanus BoasT™MeTpa Uy = 5 B. [Tokazanus ammepmerpa la = 5 mA.

——VRl A
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Bapuanr 2
Cwia Toka |B MpOBOJHHWKE MEHSETCS BO BPEMEHH IO 3aKOHY 1=3+8t% e IBBIpa)KEHO B
ammepax, t- B cekyHnax. Kakoe xonndectBo snekTpuuecTBa QUPOXOIUT uepe3 MOMEePEeIHOe CEUCHUE

IIPOBOJIHMKA 3a Bpems oT t =3¢ not, =5¢?

BapuanT 3

DIIEeKTPOABUTATENb MUTACTCS OT CeTH ¢ HanpspkeHrnem U=24 B. UeMy paBHa MOIIIHOCTh Ha
BaJIy IBUTATENIs IPH MIPOTEKAaHUM IO €ro 0OMOTKe ToKa =8 A, eciii U3BECTHO, YTO MPH MOJHOM
3aTOPMaXKUBAHUH SIKOPSI 11O MU UAET TOK lg=16 A?

Bapuant 4

Onpenenuts JJIMHY TPOBOJIOKH, TUAMETP KOTOPoi paBeH 0,25 MM, yIeIbHOE CONMPOTUBIICHUE
50 HOM'M, HCOGXO,Z[I/IMyIO AJId U3TOTOBJICHUA HArpeBarciid C MaKCHUMaJILHOU MOIIHOCTBIO, €CJIH
BHYTPEHHEE CONMPOTUBJIEHUE UCTOYHHKA TOKa paBHO 1 Om.

Tema ...Maznemusm

Bapuanr 1

[IpoToH, mpomieamnuii yckopsouyto pazHocTb norernuanoB U = 300 B, Bieten B 0IHOPOAHOE
MarHuTHoe nojie ¢ uaaykuue B = 0,4 Ti u Havan IBUraThCs MO OKPYKHOCTHU. Beluncinute ee paguyc.
(3apsi mpoToHA 1,6*10™° Ku, macca MPOTOHA 1,67%10°% Kr) MarauTHasi mOCTOSTHHAS uo=47t*10'7
I'a/m.

Bapuanr 2

B marautHoe none ¢ uHayknue 20 MxTia ycTaHOBUIIM 1OA yIJIOM 60° K CHITOBBIM JTHHHSM BHTOK
paauycoM 10 cM u nyctunu no Hemy Tok 10 A. HailTu MexaHMYeCKHd MOMEHT, NEUCTBYIOIIUM Ha
BUTOK.

Bapuanr 3

JIBa JIMHHBIX TapajulebHBIX MPOBOJA HAXOIATCS Ha PACCTOSTHUM T = 5CM OJIUH OT apyroro. Ilo
MPOBOJIaM TEKYT B OJHOM HampaBiieHHH ojuHakoBble TOKUA | = 30 A kaxnapii. HaliTu MarHuTHyto
WHAYKIMIO TOJISI B TOUKE, HAXOASAIIEHCS Ha pacCTOSIHUU 1 =4 CM OT OJIHOTO MPOBOJA U I = 3 CM OT
napyroro. ( po=4n-10'7FH/M)

Bapuanr 4

beckoHeyHO ATUHHBIN TOHKHHA MPOBOIHUK C TOKOM I = 66 A mmeer u3ru0 B BUAE KPYIJION IIOCKON
neriu paguycom R = 10 cM. Onpenenutb MarHUTHYI0 MHAYKIMIO TIOJISI B IEHTPE METJIU. MarHuTHas
IIOCTOSIHHASA uo=47t-10'7 I'a/m.

Tema ... dnekmpomazHumuas UHOYKYU:
Bapuanrt 1
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BbruncauTh MarHuTHYIO 3HEPTHUIO cosleHouAa, coaepskamiero 1000 BuTkoB. MarHUTHBIN IOTOK Yepe3
nonepeynoe ceueHue pasex 0,1 MB6. Cua Toka B ero oOMOTKe paBHa 1A.

Bapuanr 2

['opu3oHTaNbHBIA CTEPKEHBb IJIMHOM 1 M Bpamaercs BOKPYr BEpPTHKAJIBHOW OCH, MPOXOJAIICH Yepe3
OJIMH W3 €ro KOHIIOB, nenast 2 obopora B cekyHay. Och BpallleHUs MapajuiefibHa JTUHUSAM UHIYKIUN
OJTHOPOJHOTO MarHuTHOro mnoss. HallTu pa3sHOCTh MOTEHIMANOB MEXIy KOHIIAMHM CTEp>KHS, €Clid
WHAYKIMA MarHuTHOTO moJjst 50 mTi.

Bapuanr 3
Onpenenuth WHAYKTUBHOCTh COJEHOWIA, B KOTOPOM TOK 12 A co3maer moTokocieruienue 24B0, a
TaKXe SHEPTUI0 MAarHUTHOTO TOJISI COJICHOU/1A.

Bapuanr 4

Konbnesoit konTyp paauycoMm 10 cM nmomeleH B OAHOPOJHOE MarHUTHoOe nojie ¢ uaaykuuen 0,2 To.
JIMHUY MHIYKIIMY TTOJI COCTABJISIIOT Yroi 30° ¢ mWI0CKOCTBIO KOHTYypa. OnpeaennTs CpeHee 3HaUeHHe
BennuuHbl OJIC MHIYKIMHM, KOTOpas BO3HUKHET B KOHTYpE, €CIM HMHAYKLUS MarHuTHOIO IOJIS
YMEHbIINTCS 10 Hys 3a Bpemst 0,002 c.

Tema ... Tepmoounamuka
Bapuanrt 1

Paccunraiite ¢ TOYHOCTBIO 10 OJTHOM COTOM IIPOLIEHTA OTHOLIEHUE KUHETUYECKOM SHEPIrUn
OJTHOT'O MOJISI ra3a Kak IIeJIoro, K ero padoTe HaJl OKpYKEHHEM, €CIIU OH, paclIUpssACh N300apuIecKu
oz nasnennem 10° [Ta, paBHOMEPHO JBHTAll MOPIICHE CO CKOPOCThI0 50 M/c B Teuenwe 0,1 c.
[Tmomaaes nmopmHs 10 oM, MOJIsIpHasi Macca raza 18 r/mMonb. (KHHeTHYecKasi SHEPTrus MPOTSHKEHHOTO
TeJa ONpEENsieTcs 10 CKOPOCTH €ro LIEHTPa Macc)

Bapuanr 2
TepmomeTpruueckuii mapaMeTp uaeaibHo razoBoro tepmomerpa paBeH 2400 equnun CU. Yemy paBHa
temneparypa Llenbcust cucremsr?

BapuanT 3
KenesHnomopoxHbIil BaroH Maccoit M=30 TOHH, ABMKYIIUNUCS CO CKOPOCTHIO U=5 M/C
CTaJIKUBAETCS CO CBOOOIHO CTOSIIIIMM TaKUM € BarOHOM U clieruisercs ¢ HuM. Kak usmeHurcs

BHYTPEHHSISI SHEPTHs BATOHOB B PE3YJbTaTe CTOJKHOBEHUS? OTBET AaTh B MEra/IKOYJIAX C TOUHOCTHIO
1o 0,01 MIx

Bapuanr 4

JlBa Monsi uneansHoro rasza npu temneparype 1=300 K n3orepmuueckn yBenuumin cBoi 00bEM B 3
pasa. Haitnure n3menenne cBoOOaHONM 3HEpruu raza. OTBET JailTe B KWJIOMKOYISAX ¢ TOYHOCTHIO JI0
0,01 xJIx

Tema ... MoaeKkynapuo-KuHemuueckas meopus
Bapmuanr 1
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ITpu tremneparype T = 300 K motHoCTh raza p = 1,2 kr/m, a CpEIHssA KBaJpaTU4YHasi CKOPOCTh
mosekyn V = 500 m/c. HaliTu KOHIIEHTpaIUIO MOJIEKYJT rasa.

Bapuanr 2
BbIuuciuTh IIOTHOCTH BOJOPOA, €CIIM U3BECTHO, YTO YHCIIO ero Moyiekyll N B cocyne BBoe Ooblie
yrcaa ABoraapo Na, a 006éM cocyna V =40 1.

BapuanT 3
OnpenenuTh CPEAHIOI KHHETHYECKYIO YHEPTUIO TIOCTYNATEILHOTO JIBHKCHUS MOJICKYIIBI UICaThbHOTO
rasa, €CJIM NPy JaBJICHUU P = 2-10° I1a KOHIICHTpAIIUs MOJIEKYJ raza n = 5- 10 m,

Bapmuanr 4
PanonoBeie BanHbI comepxar N = 1,8-106 aTOMOB pajioHa Ha 00bEM Boael V = 1 ,I[MS. Ha ckonbsko
MOJIEKYJI BOJIbI IPUXOJUTCSI OJTUH aTOM pajioHa?

Tema ... Keanmoeo onmuueckue se1enusn

Bapmuanr 1
Kpachas rparuna gotosddexra as Boasdpama pasra 2300 A. Haiitn MakcHManbHYIO SHEPIHIO
(OTOINEKTPOHOB IIPU OCBEIEHUH €T0 CBETOM C JIHHOM BomHbI 2000A.

Bapuanr 2
MonoxpomaTnuueckuii cBeT ¢ AnuHoi BonHbl 6300 A manaeT Ha 3auepHEHHYIO MOBEPXHOCTh U
okasbiBaeT Ha Hee napnenue 3-107 H/m®. Crombko hoToHOB magaer 3a 1 cex Ha 1 cM? 9Toit
MMOBEPXHOCTH?

Bapuanr 3
N3 cMOTpOBOro OKHA MIaBUIIBLHOM MeUn U3JIydaeTcsl HOTOK 3Hepruu 56,7 BT, miomanb
CMOTpOBOTO OKHa 10 cM?. Haittu TeMIrepaTypy B IE€UH.

Bapuanr 4
MakcumMyM CHEKTpaJIbHOU INIOTHOCTH SHEPreTUYECKON CBETUMOCTH 3BE3/IbI IIPUXOAUTCS Ha JJIUHY
ol 5800 A. IlpuHuMas, 4To 3Be3da M3AydaeT Kak abCONIOTHO UYSpHOE TENo, ONpeeTHTh
SHEPreTHYECKYIO0 CBETUMOCTD 3BE3/IBI.

Tema ... Inemenmol K6aHMOBOU MEXAHUKU

Bapuanr 1
OnpenenuTth AJMHY BOJHBI A€ Bpoilis 3eKTPOHOB, MPOMIEAIINX YCKOPSIOIIYIO pa3HOCTh
noteHnuanos40 kB.

Bapuanr 2
Kak m3MeHunacr KMHeTHYEcKasi YHEPrUsl HEPENSATUBUCTCKOM YacTHUIIbl, €CIU €€ JJINHA BOJHBI 1€
Bpoiing ymensmunacek B 3 paza?

Bapuanr 3
KBanT cBeta ¢ sHeprueir 15 5B BbiOMBaeT (OTO3JIEKTPOH M3 aTOMa BOAOPOJA, HAXOISIIETOCS B
HOpMaJIbHOM cOCTOSHUU. C KaKoW CKOPOCTBIO OY/IET IBUraThCs AJIEKTPOH BAIU OT siapa?
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Bapmuanr 4
CpaBHUTH JJIMHBI BOJIH 1€ bpoilns 1is anekTpoHa u mapuka Mmaccoit 0,1 T, UMeroIux 0AMHAKOBBIE
CKOPOCTH.

MUHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA30BAHM S POCCUICKOI ®EJIEPALIVIN
®denepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BATEIFHOE YUPEKICHHE BBICIIIETO 00pa30BaHUS
MOCKOBCKHIA OJUTEXHUYECKUNH YHUBEPCUTET
Coenuanurer:
15.05.01 IIpoekTupoBaHH€e TEXHOJOTMYECKUX MAIIMH U KOMIUIEKCOB
OII (cnemuanbHOCTh): «IIpoeKTHpOBaHNE TEXHOJOTHYECKUX KOMILIEKCOB B MAIIIMHOCTPOCHU Y

Kadenpa duszuka

(HauMeHOBaHHE Ka(eapbl)

Bonpocsl a1t yCTHOTO onpoca

110 I[I/ICI_[I/IH.HI/IHC«CDI/ISI/IKEI B MIPOU3BOJACTBCHHBIX U TCXHOJIOTHYCCKUX MMPOHICCCax>»
(HaMMEHOBaHUE JUCLUTUTUHBI)

Dopma meKkyujeco KOHMpPOJisl, Npogepsauas cmenenusb ocoenus komnemenyutiOK-3,
OK-71

Paznen Kunemamuka nocmynameiitbHo2co O0BUIICCHUA
1. Yro Takoe pusmveckuii BEKTOP U €ro opT?

Uto Ha3pIBaeTCd a0COIIOTHBIM, 4 YTO — OTHOCHUTEIBLHBIM?

[IpocTpaHCTBO OTHOCUTENLHO MK a0COTIOTHO?

Urto Takoe NBUKEHUE MaTepUaIbHON TOUKU?

Uto Ha3bIBaeTCS MpaBUIaMU TEOPUU OTHOCUTEIBHOCTH?

Kakoii pannyc-BeKTOp Ha3bIBaeTCs «abCOMIOTHBIMY, KAKOW «OTHOCHTEIBHBIMY, a KAKOU

MEPEHOCHBIM?

7. Yro Takoe conpuKacaromascs K JaHHOU TOUKE TPAEKTOPUU OKPY>KHOCTh?

8. Uro Takoe paauyc KpUBU3HBI TPACKTOPUH B JAHHOU €€ TOUKe?

9. Yro Takoe OpT KacaTelbHOI U OPT HOPMAIIU B IaHHON TOYKE TPAEKTOPUU?

10. Yto Takoe myTeBasi CKOPOCTh U CKOPOCTh JIBIKEeHHsI? KakoBa CBsI3b MEX Ty HUMHU?

11. /TaTh KOpPpPEKTHOE ONPEEIICHUE IIyTH MaTEPUAIbHON TOUKH.

12. CpopmynupoBaTh 3aKOH OTHOCUTEIHLHOCTH CKOPOCTH [ amumes.

13. EcTb 1 ycKOpeHue y Tela, KOTOPOe ABMKETCS MO OKPY>KHOCTH PAaBHOMEPHO?

14. Jlatb onpeneneHus U BHIPAKEHHUS TAHTEHIIMATIBHOTO U HOPMAJILHOTO YCKOPEHUH.

15. Yto Takoe koopAUHATHI?

16. Yto Takoe 6a3uc CUCTEMBI KOOpAUHAT?

17. B uém npenmyiecTBa AeKapTOBOIl CUCTEMBI KOOPAMHAT MEPE CUCTEMAMU C JPYTUMHU
6asucamu?

18. Yto Takoe nekapToBa KoOopauHaTa?

19. Yto Takoe KNHEMATUYECKUE 3aKOHBI ABMKEHUS?

20. Kak Ha OCHOBaHUU 3aKOHOB JIBHKEHUS TIOJTYIUTh 3aBUCUMOCTH CKOPOCTH JIBHIKEHUS U
YCKOPEHUS OT BPEMEHU

21. Kak Ha OCHOBaHUU 3aKOHOB JIBHKEHUS TOJYYUTh TAHTCHITMAILHOE U HOPMaIbHOE YCKOPEHUS B
JTAHHBIA MOMEHT BPEMEHU?

U~ WN

Pa3):[eJIﬂuH(lMllK(l nocmynameilbHo20 OBUIICCHUSA
1. Jles youBaet namnoii kponuka. C KakoW CHUJIOM KPOJIUK JEHCTBYET Ha JIaly JibBa?
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12.

13.

14.
15.
16.
17.

0.
11.
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UTto Takoe BO3/ICMCTBUE OJTHOTO TEa Ha Ipyroe?

Yro Takoe cuua?

Yro Takoe TMHAMHYCCKOES COCTOSHUE TeJIa U CUCTEMBI TEII?

Cua aOCoJIFOTHA UJIM OTHOCHTEIbHA?

Yto Takoe COCTOSIHHE TOKOs? SBisieTcs JIH OHO a0COIIOTHBIM?

Kak nBumxercs T€JI0 B COCTOSIHUU ITOKOS?

Yro Takoe MHEpLMAIbHAsA CUCTEMA OTCUETA?

Kaxkoe Teno magaet ObicTpee: TshkENOE WH JErKoe?

Kak B3Becuim 3emiio?

KakoBa nmpuunHa TOro, 4TO Ha IBYX KOHIIAX HATSIHYTOW HUTH, MEPEKUHYTOMN Yepe3 OJIO0K, CHUITBI
HaTSDKEHUS OJUHAKOBEI?

KakoBa mpuunHa TOro, 4To yCKOpPEHHUs ABYX I'PY30B, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepes
OJIOK, OJTMHAKOBBI TTO MOYJTIO.

HemoasuxHbIil 070K moaBemeH K AuHaMoMeTpy. Uepe3 OJIOK MepeknHyTa HUTh, Ha KOHIIAX
KOTOpPOM 3aKperyieHbl JIBa HEpPaBHBIX Tpy3a Miu My Yemy OyayT paBHBI TOKa3aHUs
JTUHAMOMETPA, €CIIU TPY3bl IPEIOCTABUTh CaMHM cebe?

3aueM HyKEH UMIIYJIbC MaTepUalbHON TOUKN?

N3MensieTcsa mu uMnyJibc cucTeMbl 3eMiia-JIyHa, U ecinu Ja, TO KTO U3MEHSIET €r0 U3MEHSIET?
3aueM HyKE€H LIEHTP MacC CUCTEMBI?

Uto Takoe yaap ¢ TOYKH 3pEHUSI TEOPUU U TPAKTUKH?

Pasznen Paboma u IHepzus 6 noCmMynamejlbHom osudICeHUU

1.
2.
3.

POo~N® oA

0.
11.
12.
13.
14.

Yro Takoe MEXaHUIECKOS COCTOSHUE CHCTEMBEI?

[TpuBecTn npuMeps! GYHKIUNA MEXaHHUECKOTO COCTOSIHUSI CUCTEMBI

Kaxk mpaBunpHO ckazath: «PaboTa cuiibl 1o mepeMenieHnro Tenay win «Padora cuibl Ha
MepEMENICHUH TeJIay

Yro Takoe cuiaoBoe IoJjie?

B uém pazHuIIa MeXy CTallMOHAPHBIMU U HECTALIMOHAPHBIMU CUIJIOBBIMU MOJISIMU?
MoskeT 1 OBITH Tak: cuiia He paBHa (), CKOpocTh Tenma He paBHa (), a MOIITHOCTH CHUTBI paBHa 07
UTo Takoe KMHETHYECKasl SHEPTUsI CUCTEMBI TEJI, U 110 KAaKOMY 3aKOHY OHa U3MeHseTcs?
YT0 Takoe MOTEHI[HAILHOE CHIIOBOE IToJIe?

CdhopmynupoBaTh onpeneneHe MOTSHINATLHON SHEPTHUH Tella U 3aKOH €€ N3MCHECHHUS.
Kakue cuibl B TOBCETHEBHOM MPAKTUKE SIBISIOTCSA MOTEHIIMAIBHBIMU?

I[aTI: OHp@I[eJIeHI/Ie I10JIs1 CUJI COHpOTI/IBHGHI/I}I. Hoquy OHO HE€ SBJISICTCS HOTGHLII/Ia.HBHBIM?
SBASAIOTCS M TOTEHITMATBHBIME CHJIBI HATSKEHUSI HUTH U PEAKITUN OTIOPHI?

UTto Takoe MeXaHUYECKasi SHEPTusl, U M0 KaKOMY 3aKOHY OHa U3MEHseTCs?

JlaTh onpeneneHrue KOHCEPBATUBHON CUCTEMBI M JIOKA3aTh, YTO €€ MEXaHUYECKask YHEPTUS
COXpaHsEeTCHA.

Pazgen Kunemamuka sepauiamesibHO20 osudiceHUA

1.
2.
3.

ISRl

OO6nanaer v MmI0IIa b BEKTOPHBIMH CBOMCTBAMU?

Jlate onpelienieHne I0CKOro yIiia B paiuaHax.

[Touemy KOHEUHBII YTroJl HOBOPOTa HE 00J1a/1aeT BEKTOPHBIMH CBOMCTBaMH, a 6ECKOHEYHO
MaJiblii oOnamaer?

Hanmcates ¢popmyny cBs3u OECKOHEYHO MaJIoro epeMeneHHst 1 6ECKOHEUYHO MaJIOTo yria
IIOBOPOTA.

ChopmynupoBath paBUIO MOIYJISI BEKTOPHOTO NMPOU3BEICHHS U €T0 HAIPABJICHUSI.
CBs3b yIJIOBOW U JIMHEHHON CKOPOCTEH.

HanucaTs Belpa’k€HUsI TAHT€HLIMATIBHOTO U HOPMAJIBHOI'O YCKOPEHUH Uepe3 MpOU3BOAHbIE YIUIa
IIOBOPOTA.

Omnucathb cBsI3b MEXY IOCTYNATENBHBIM U BpallaTEIbHBIM JIBUKEHUSIMU B CIIy4ae
MaTepHaIbHONW TOYKH U aOCOJIIOTHO TBEPJOTO Tea.
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JlaTtb onpeneneHre MOMEHTa UMITYJIbCa MaTepUalbHONU TOUKH.

I[aTI: OonpeaAciICHUC MOMCHTA CHUJIbI.

HanucaTh 3aKk0H U3MEHEHHS] MOMEHTa UMITYJIbCa MaTEepPUaIbHOM TOUKH

Hamucats 3aKk0H H3MESHEHUI MOMCHTA HUMITYyJIbCa CUCTCMbI MATCPUAJTIbHBIX TOYCK.

Kak cBsi3anbI Mex 1y COO0H MOMEHT UMITYJIbCAa CUCTEMBI B JJa0OpPaTOPHOM CUCTEME OTCUETA U B
CUCTEME OTCUETA KIIEHTP MACC CUCTEMbI»

CBsi3b MEX1y OCEBBIM MOMEHTOM HUMITYJIbCA U YTJIOBOM CKOPOCTHIO.

Hamucats ocHOBHOE YpaBHCHUEC NJTUHAMUKHU BPAIATCIIbHOTO ABUKCHUS.

Cdopmynuposats Teopemy LllteitHepa

JlaTh BeIpa’keHHE JIEeMEHTapHON pabOThI BO BpaIlaTeIbHOM JBHKEHUH

. JlaTb BbIpa)K€HUE KHHETUYECKON SHEPIHH a0COIIOTHO TBEPAOIO TENa, BPAIAIOLIETrOCs

OTHOCHUTEIIBHO 3aKPEILUIEHHOMN OCH.

Pasnen Hanpaxcénnocmo 31eKmpocmamuyeckozo nos

1. /[laTte ompeneneHre TOUEUHOIO 3apsa B CIydae HEMPEPHIBHOTO paclpeieeHts 3aps/ia 1o
00BEMY, TOBEPXHOCTH, JINHUU.

2. CdopmynupoBaTh NPUHLIHUIIEL JaTbHOJACHCTBUSA U Onn3KkoaeiicTBrs. Kakoii u3 HUX oka3zaics
BEPHBIM?

3. Uro Takoe 3neKTpocTaTudecKoe mose?

4. Yro Takoe mpoOHBII 3apsi MO0 OTHOIICHUIO K JAHHOMY JJICKTPHUYECKOMY TTOJTIO?

5. Urto Takoe MaTeMaTH4ECKOE I10JIE IEKTPUUECKON HAIPSKEHHOCTH U AJIs1 YETO OHO HY’KHO?

6. CdopmymnupoBath npaBuiia rpauaeckoro mpecTaBICHNUs] BEKTOPHOTO MAaTEMAaTHIECKOTO
0JIs

7. Omnucarb CBOWCTBA CHJIOBBIX JIMHUHN AJIEKTPOCTATUYECKOTO TOJIS.

8. B kakoM cimyuyae nmpuMeHseTCs IPUHLUI CYIEPIO3UILINH dIEKTPUIECKUX MoJIei? 3anucaTh ero
BBIp@KEHHE B CITy4ae AUCKPETHOTO U HEMIPEPHIBHOTO paclpeiesieHus 3apsa0B-UCTOYHUKOB.

9. Yro Takoe MEeKTPUUECKUIl TUTIOIH?

10. Yto takoe TenmecHbIi yron? Hamucarh BeIpakeHHE 2IEMEHTAPHOTO TEJIECHOTO yIJIa.

11. Yro Takoe MOTOK BEKTOPHOTO NoJisi? B kakoM cirydae 3T0 MOHATHE CBA3AHO C JBUKEHUEM?

12. CpopmynupoBats Teopemy OcTporpaackoro-I'aycca B Bakyyme.

13. 3anucarhb BbIpakeHUE HAMIPSHKEHHOCTH TOJIE OJHOPOIHO 3apsHKEHHON O€CKOHEUHOM
MJIOCKOCTH.

14. Yro o3HauaeT «OECKOHEUHOCThY TIOCKOCTH?

15. 3anucarp BeIpaXeHUE HATPSHKEHHOCTH TTOJIST OTHOPOIHO 3apsKEHHON 0ECKOHEUHOH TTPSIMOi
HUTH.

Pasnen Ilomenyuan

1. Tlouemy mose 37AEKTPOCTATUUECKON HANPSKEHHOCTHU SBISAETCS MOTEHIIMAIBHBIM?

2. Kaxk Ha3bIBaeTCs MOTEHIMAIbHAS SHEPTUS €IMHUYHOTO MOJIOKUTEIBHOTO MPOOHOTO 3apsia B
ANIEKTPOCTATUYECKOM I10J1e?

3. Kak BbIpa3uTh ckalipHOE MaTeMaTHUECKOE MoJje MOTEHIMala Yepe3 BEKTOPHOE
MaTEMaTHYECKOE MOJIE AJIEKTPOCTATUUECKON HANPsKEHHOCTU?

4. Yro Takoe HaMpsHKEHUE, M KAKOBA €T0 CBSI3bh C pA0OTON IEKTPOCTATUUECKUX CHJT?

5. UYrto Takoe rpaiueHT CKaIsSIpHOTO MoJjs?

6. Kaxk BbIpa3uTh Mose 3IeKTPOCTATUYECKON HAMPSHKEHHOCTH Yepe3 CKAISPHOE ToJie
noTeHuana?

7. CdopmynupoBaTh NPUHIHI CYHEPIIO3ULIAN JIEKTPOCTATUYECKUX MOJIEH B OTHOIIEHUU
MOTEHLIAAJIA.

8. 3amucaTh MOTEHIMAI MOJISl TOYEYHOTO UCTOYHHUKA U OJHOPOIHO 3apsSKEHHON cepshl.
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3anucaTh BhIpaKEHUE MOTEHIUATBHON SHEpruy KOHPUTypaluu AUCKPETHBIX TOYSUHBIX
3apsAI0B.
. 3anucarh NOTEHLUUAIbHYIO SHEPTUIO CUCTEMBI PACIIPENETIEHHBIX 3apPs10B.

Pa:men,ZIuaneKmpuKu u npoeoduuku 6 JJleKmpocmamuieCKom nojie

NogakownpE

10.
11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22,
23.
24,

25.

26

Uro Ttakoe cpena? SBnsercs qu 3TO MOHATHE MOACIIbHBIM?

[TepeuncauTh BUIBI 3apsiIOB MO OTHOILICHHIO K TaHHOM cpeze

Yro Takoe JUAIIEKTPUKU U IPOBOJIHUKU?

Hamnucars BelpakeHue 3HEPruy JUIOIISE B OJHOPOJHOM 3JIEKTPUUYECKOM II0JIE.

Yro Takoe nossipuzanus JU3JIEeKTpuKa’?

UYTto Takoe qUANEKTpUIECcKasi BOCOPUMMYUBOCTD JUAJIEKTpUKA?

Kakue cBsi3aHHbIE 3aps/bl BAUSIOT Ha 3JEKTPUUECKOE M10JI€ BHYTPH JUAIEKTPUKA:
pacnpezenéHHble o 00bEMY MK TOBepXHOCTHBIE? OcaabiasioT OHU oJie CBOOOIHBIX 3aps/I0B
WM YCWINBAIOT?

JlaThb onpeneneHue dIEeKTPUIECKON UHAYKIUH.

Hamnncats cBsi3b MKy 3JIEKTPUYECKOM MHIYKLIMEHW U HANIPSHKEHHOCTHIO. UTO Takoe
TUAJIEKTPUYECKasi IPOHUIIAEMOCTh?

Cohopmynuposats Teopemy Octporpajackoro-I'aycca B JU3JIEKTpUUECKOH cpere.
SIBisieTcs M BEKTOPHOE I0JIE ANEKTPUUYECKON MHAYKIIMU (CMEIIEHN) TOTEHIIUAIbHBIM B
obmiem ciayyae?

—

CdopmynupoBath rpaHUYHBIC YCIOBHUS U BEKTOPHBIX mosieid D u E.

JlaTb onpeneneHue 3JIeKTPOCTaTUYECKOTO TPOBOIHUKA.

Kak pacnpenienéH HeCKOMIIEHCUPOBAaHHBIM HECBA3aHHBIN 3apsi/l 10 3JIEKTPOCTATHUECKOMY
MIPOBOJIHUKY.

UYro Takoe anekTpuuecKas EMKOCTh YEAUHEHHOTO IpoBoAHUKA? UeM oHa onpenensiercs?
3anucaTh AMEKTPOEMKOCTh YETUHEHHON Chephl.

Enuanna nzmepenus snexkrpoéMkoctu B cucreme CU HazpiBaeTcs dapanoii. [Toncunraiite
anekTpoémkocTh ComHIla B Qapasax.

3anucaTh BCE BBIPAXKEHUS SHEPTUU YEAUHEHHOTO MPOBOJHUKA.

Byner nu ToueuHsbIi 3apsia B3aMMOAEHCTBOBATh C HEUTPAIbHBIM TPOBOAHUKOM? OTBET
000CHOBATb.

UeMy paBeH MOTEHIMAI 3a3€MJIEHHOTO MTPOBOJHUKA?

Urto Takoe KoHEeHCATOP?

JlaTb onpeneneHue 3JIeKTPOEMKOCTH KOHIEHCATOPa

3anucaTh BCE BBIPAXKEHUS IHEPTUU KOHJIEHCATOPA.

JIro6oe 11 coenHEHNE KOHIEHCATOPOB MOXKHO CBECTHU K MOCIIEA0BATEIHLHOMY UITH K
napajuieIbHOMY?

['ne noxanuzyercst 3HEPrus 3apsHLKEHHBIX TEN: HA CAMUX TUX TEJIaX WIH B IPOCTPAHCTBE
BOKpYT HUX?

. 3anucath Bce BhIpaXeHHs] 00bEMHOMN TIOTHOCTH SHEPTUU IEKTPUUYECKOTO TTOJISL.

Pasnen 3aKOHbI HOCMOAHHO20 MOKA

N~ WNE

UTo Takoe MIOTHOCTh AIEKTPUIECKOI0 TOKA U cujia Toka? KakoBa CBsi3b MEXKy HUMH?

Yro Takoe CTOPOHHUE CUJIIBI?

Cdopmynuposats 3akoH Oma B qudpepeHnmnanbaon hopme.

Yro Takoe CONpOTUBIIEHUE yJacTKa?

Urto Takoe 0AHOPOAHBIN yuacToK nernu? M300pa3uth ero 3JIeKTPUIECKYIO0 CXEMY.

Yro Takoe DC?

UTto Takoe HeOAHOPOAHBIN ydacTOK menu? M300pa3uTh ero 2JIeKTPUUECKYI0 CXEMY.

3amucarh UHTETpAIbHBIN 3aK0H OMa JUIs y4acTKa ey U OOBSICHUTH SHEPTeTUICCKUI CMBICIT
Ka)KI0r0 YJIeHa.

IIpuBecTu npumepbl HCTOUHUKOB oTpuLaTesnsHon DC.
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11.

12.
13.
14.

15.
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3anucarh HHTErpaJIbHBIN 3aK0H OMa JUIsl POCTOr0 3aMKHYTOI'O KOHTYpa.

JIro6oe 11 coenMHEHNE PE3UCTOPOB MOXKHO CBECTH K MOCJIEI0BATEIbHOMY MIIH K
napajuieIbHOMY?

CdopmynupoBath nepBbIi U BTOpoi 3aK0HBI Kupxroda aj1st CJ10’)KHBIX KOHTYPOB.
Kak nepeiitu ot 3akoHa Oma k 3akony Jlxoynsa-Jlenna?

Hanucate BeipakeHUs TEIUIOBOM U SJIEKTPUYECKON MOIIHOCTEM, a TAK K€ MOITHOCTH
HCTOYHUKA.

3anucarh Bce BhIpaXeHHUs] 00bEMHOMN TUIOTHOCTH MOLTHOCTH 3JIEKTPUYECKOTO TOKA.

Paznen Mazcnemuszm

1.

2.
3.
4

o
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12.

13.
14.
15.
16.

17.
18.
19.
20.
21.

22.

23.
24,

25.

26.

Yro Takoe MarHuTHOE nojue?

Kak Ha3piBaeTcs n 0003HAYACTCS CUIIOBAsI XapaKTEPUCTHKA MArHUTHOTO TTOJISI?
Hanucate BeIpakeHrE MarHUTHOM COCTABJISIONICH Cuilbl JIopeHa.

Ecnn maruutHas MHAYKIUS HA MECTE MOJOXKEHUS ABHKYILIErocsl OTPUIATENIBHOTO 3apsiaa
HallpaBJI€Ha Ha PUCYHKE BBEPX, a €r0 CKOPOCTh — BIIPaBO, TO KyJla HAIIPAaBJIEHA CHJIA CO
CTOPOHBI MATHUTHOTO TOJISI?

Cosepriraet nu paboTy MaruuTHas cuia? Kak u3MeHsieTcss KWHeTHYecKast SHEpIrHst
JBUKYIIETOCs! MPOOHOTO 3apsiia MO/ BIMSIHUEM MarHUTHOTO TOJIs?

Kak Oyner aBurarbes 3apsHKeHHAs 4aCTHIIA, BIETEBIIAs B OJHOPOJHOE MATHUTHOE 1MoJjIe?
Uto Takoe cusia Amnepa? 3anuilnuTe BRIPAKEHUE AIIEMEHTAPHON CHIIBI AMIIEpa.

Uto Takoe MarHUTHBIN MOMEHT?

Kak Bo311eiicTBYET OTHOPOJHOE MArHUTHOE MOJI€ HA MATHUTHBI MOMEHT. 3allUIINTE
BBIPa)KEHHE, OMUCHIBAIOIIEE 3TO BO3ACICTBUE.

. 3alUIINTE BBIPA)KEHNE DHEPIMM MAarHUTHOIO MOMEHTA B MATHUTHOM I10JI€.
11.

Cdhopmynupyiite 3akon bro-Capapa-Jlamiaca u mpoBeauTe aHAJIOTHIO C BBIPAXKEHUEM
HaIpsHKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJII TOYEUHOI'O 3aps/ia.

Urto Takoe HanpsHKEHHOCTh MarHUTHOTrO nojisi? KakoBa e€ cBsi3b ¢ MarHUTHOU UHAyHuei? Jls
4ero He0OXOAUMBI JIB€ BEKTOPHBIE XapaKTEPUCTUKN MAarHUTHOTO TMOJIs?

UT0 Takoe HAMarHWYEHHOCTh MAarHETHKA, U YTO TAKOE €r0 MarHUTHasi BOCIIPUUMYHUBOCTH?
Kak cBsi3anbl Mexay co00il MarHuTHasi BOCIPUUMUYMUBOCTh U MarHUTHAsI IPOHUIIAEMOCTh?
Kakwue cymecTByroT BUIbl TMHEMHBIX MarHETUKOB? B uéMm pa3HuLia Mexay HUMHU?

B kakux MarHeTukax CylecTByeT CIIOHTaHHAsi HAMArHUYEHHOCTh B MAKPOCKOITUYECKHUX
o0bémax?

Uto Takoe Temnepatypa Kropu, u uemy oHa paBHa B xkesnese?

Yro Takoe KpuBas HAYaJIbHOW HAMAarHMYEHHOCTH (heppoMarHeTuka?

CKOJIBKO MeTeNb TUCTEPE3Nca MOXKET IMTPOJEMOHCTPUPOBATH PePPOMArHETHK?

Kakue xapakTepucTHKU MpeaeIbHON NETIN THCTEPE3UCAn3BECTHDI?

Yemy paBHa IUIOMIA/Ib METJIM TUCTEPE3UCA B OCAX {I\/I ,H }?

Chopmymupyiite Teopemy OcTtporpaackoro-I'aycca ajis MaTeMaTH4ecKoro moJisi MarHuTHOM
WHIYKIAN

YT0 Takoe MAarHUTHEIN IIOTOK ¥ ITOTOKOCIEIIeHE?

Hanummre BepakeHUE d7IEMEHTapHOU pabOThI CHITBI AMIIepa IPU JIBUKCHUH y9acTKa
MIPOBOJIHHUKA C TOKOM

Hanummre BeipakeHUE dJIeMEHTapHOM paboThl CHITBI AMIIepa py U3MEHEHUU 3aMKHYTOTO
KOHTYpa

CdopmynupyiiTe 3aK0H MOJHOTO TOKA B BAKYyME U B MarHETHKE

Pasnen D1eKMPOMACHUMHAA UHOYKUUA

1.
2.
3.

Cdhopmynupyiite 3akoH Papazes
Chopmymupyiite npasuio Jlenma
CdhopmynupyiiTe 3aK0H SIEKTPOMArHUTHON HHTYKITUU
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Kaxoa npuunna 9/]C nHAyKIMH B IPOBOJHUKAX, IBUKYIIUXCS B MArHUTHOM T0OJIE?
KakoBa npuunna 9JIC UHAYKIIMY B HEMOABUKHBIX TPOBOJHUKAX?

3anuImnTe BhIpaXXEHUE HUPKYISILIUU BUXPEBOTO 3JIEKTPUUECKOTO OIS

Uto Takoe MHAYKTUBHOCTH KOHTYpa?

3anumute BelpaxkeHne J/]C caMonHyKIUN

3anumure 3akoH OMa JJ1s1 KOHTYpa ¢ MHAYKTUBHOCTBIO. UTO MpencTaBisieT 3aiMCaHHOe
PaBEHCTBO C MaTEMATUUYECKOU TOUKU 3pEHUS?

. Ha uto TpaTuTcs sHeprus ucrounuka mpu ero padore npotus I1C caMOMHAYKITUHU B

IIEPEXOTHOM IPOIIECCE NOCIE 3aMbIKaHUs KOHTYpa?
3anuiuTe Bce BhIpakeHUs 00bEMHOM MIIOTHOCTU SHEPTUU MarHUTHOTO 1oJisd. CpaBHUTE UX C
BBIPRKEHUSMH 00BbEMHOHN TNIOTHOCTH YHEPTUH JIEKTPUUECKOTO TOJIS.

Pasnen Ypasnenusa Makceenna

1. 3anumwre BeIpakeHUs U PepeHINaTbHBIX OTIEPaTOPOB TEOPHH IOJISl YEPE3 BEKTOP «HAOIIa»
2. Chopmymupyiite muddhepeHnanbHbIi TpU3HAK MOTEHIINATEHOTO BEKTOPHOTO TOJIS
3. Cdopmynupyiite quddepeHIraabHbI NPU3HAK BUXPEBOTO BEKTOPHOTO MOJIS
4. CdopmynupyiTe MaTeMaTHIECKyIO Teopemy ['aycca
5. Cdopmynupyiite MmaTeMaTHueckyto Teopemy CTokca
6. Ceeaute nHTETpaTBHYIO TeOpeMy OcTporpanckoro-I'aycca k auddepeHnnanrbHOMY
YPaBHEHHUIO BEKTOPHOTO IOJISI B CITy4Yae 3JEKTPOCTATUIECKOTO U BUXPEBOTO TOJeH
7. CaeauTe UHTErpalIbHBIN 3aKOH 3JIEKTPOMATHUTHON MHAYKIUHU K U depeHInaTIbHOMY
YPaBHEHHIO CBSI3BIBAIOIIEMY BUXPEBBIE JIEKTPUIECKOE M MATHUTHOE TTOJIS.
8. CaeauTe UHTErpajIbHBIN 3aKOH MOJHOTO TOKA K AU PEepeHInaTbHOMY YPaBHEHHIO BEKTOPHOTO
TOJIS B CITy4ae CTAllMOHAPHOTO MarHUTHOTO TIOJIS
9. Cdopmymupyiite runore3y Makcsemia
10. Yro Takoe TOK cMemIeHus?
11. ChopmynupoBaTh BBIBOJI O CYIIECTBOBAHUU 3JIEKTPOMArHUTHBIX BOJH
Paznen Koneoanus
1. 3anumure KHHEMaTHYECKUN 3aKOH TAPMOHUYECKUX KOJIeOaHMi
2. Uro Takoe daza?
3. Kak ¢aza 3aBUCHT OT BpeMEHHU B TApMOHUYECKOM 3aKOHE?
4. Kak cooTHOCSTCS (pa3a KOCHHYCHOTO U CHHYCHOTO TIPECTABICHUS TAPMOHUYECKOTO 3aKOH
NBIKEeHUT?
5. 3Banummwure quddepeHIraTLHOe YpaBHEHNE TAPMOHHUECKUX KOJICOaHUIA
6. UTo B BEKTOPHOM NIPEICTaBICHUN FTAPMOHHYECKON (QYHKIIMH ONpeesieT MOAYNb BEKTOpa-
MPEJICTAaBUTENS, & YTO HANpaBicHHe?
7. Jlnsg yero He0OXOAMMO BEKTOPHOE MPEACTABICHUE TAPMOHUYECKUX (QYHKITANA?
8. 3amummuTe rapMOHMYECKHI 3aKOH IBHKEHUS B KOCHHYCHOU (hOpME B KOMILJICKCHOM
MpeJICTAIICHUH.
9. Yro HYXHO cielaTh C CHHYCHBIM MIPEJCTaBICHUEM TapMOHUYECKOM (DYHKIHH, YTOOBI
MPEJICTaBUTh €€ B BEKTOPHOM UJIM KOMILIEKCHOM BUIE?
Pasnen Boainot
1. Yro HyXHO cAenaTh C CHHYCHBIM IIPEJICTaBICHUEM FrapMOHHYECKON (QYHKIIUHU, YTOOBI
MPEJICTABUTH €€ B BEKTOPHOM UJTU KOMILIEKCHOM BHUJIE?
2. 3anuimmMre 0OJJHOMEPHOE BOJIHOBOE YpaBEeHHE U €ro pellieHue B BUE BOJIHBI, OeryIieil B
MOJIOKUTETHFHOM HANPaBICHUU KOOPAUHATHOU OCH.
3. 3anummTe 3aKOH JBMIKEHHUS OJHOMEPHON TapMOHUYECKOMN BOJIHBI, CIICTYIONIEH B
MOJIOKUTETHFHOM HANPABICHUU KOOPAUHATHOU OCH.
4, Yro Takoe MIMHA BOJIHBI?
5. YT0 Takoe BOJHOBOE YHUCIIO OHOMEPHOM BOJIHBI?
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6. Urto Takoe BOTHOBAS MOBEPXHOCTH?

7. Uro Takoe miaockas BojaHa?

8. 3amummTe 3aKOH JBUKCHHUS MJIOCKOW TAPMOHHYECKOM BOJHBI, CIICAYIOIIEH B TPOU3BOILHOM
HanpasieHuu. Kakoil BeKTop onpeaenseT HarpaBjieHue €€ paclpoCcTpaHEeHUs ?

9. HanwummuTte BbIpaxkeHue Gpa3oBoil CKOPOCTH FrApMOHUYECKOIN BOJTHBI

10. 3anumunTe BeIpa)keHHE HHTEHCUBHOCTU TAPMOHUYECKOM 3JIEKTPOMAarHUTHOM BOJTHBI.

11. Yro Takoe KBa3UrapMOHUUYECKHUE BOJIHBI?

12. HanummTe BeIpaXeHUE TPYIIIOBON CKOPOCTH

13. Yro Takoe JyiMHA KOTEPEHTHOCTH, U KaK OHA CBsI3aHa C pa30poCoM JITHHBI
KBa3UTrapMOHUYECKOU BOJIHBI?

14. Yto Takoe BpeMs KOTEPEHTHOCTH, U KaK OHO CBSI3aHO C pa30pOCOM YacTOTHI
KBa3UTrapMOHUYECKOU BOJIHBI?

15. Yto Takoe uyr BoJH?

16. Kak cBsi3aHbI MKy COOOM IITMHA KOTEPEHTHOCTH U BPEMSI KOTEPEHTHOCTH?
Paznen Humepghepenyusn

1. Yro Takoe siBneHue HHTEpPEepeHITHN?

2. SIBRSIOTCS M CTOSIYME BOJIHBI PUMEPOM KOT€PEHTHOCTH?

3. Kaxkue BoIHBI Ha3bIBAIOTCSI KOTEPEHTHBIMU JIPYT ApYTy?

4. CdhopmynupyiiTe ycIoBUE KOTEPEHTHOCTH JIBYX MEXaHUYECKHUX WIH PAJHOBOIH

5. CdopmynupyiitTe ycaoBre KOTEPEHTHOCTH JBYX CBETOBBIX BOJH

6. Uto Takoe onTHYECKHid X017

7. ChopmynupyiiTe ycnoBus HHTEp(HEPEHIIMOHHOTO MAaKCUMyMa U MUHUMYMa

8. WM3o0Opa3ute cxemy FKOHra u 3amuimre BEIpaKEHUE PA3HOCTH OMTHYECKOTO X012

9. CdopmymnupyiiTe ycmoBrue BpeMEHHON KOTEPEHTHOCTH

10. 3anumuTe BhIpaKeHHE PA3HOCTH ONTHYECKOTO X0/1a B TOHKOU MJIEHKE TP HOPMATBHOM
MaJICHUH TIJIOCKOW CBETOBOM BOJIHBI HA €€ MTOBEPXHOCTb.

Paznen Juppaxyusn

1. Yro takoe siBiaeHUE AUPPAKITAN

2. Kak Ha3pIBaeTcs ONTUKA B OTCYTCTBUU Auppakiun?

3. Cdopmymupyiite npunIimun [ roitreaca-Openens

4. OObsicHUTE sIBIIEHUE TU(PPAKIUU C TOUKHU 3peHus npuHumna [ roirenca-dpenens.

5. Yro Takoe 30Ha Openens?

6. MOXHO T YBEIMYUTh HHTEHCUBHOCTh CBETOBOT'O OTKJIMKA OTBEPCTHS, IPOMYCKAIOIIIETO CBET,
YaCTUYHO 3aKPbIB €ro?

7. Yro Takoe nsaTHO Ilyaccona?

8. Kaxk uzmensiercs koinuuecTBo 30H OpeHess B KPYIJIOM OTBEPCTUH, TPOMYCKAIOIIEM CBET U
yIaJIeHUU dKpaHa HaOI0JJeHUs OT SKpaHa C OTBEPCTHEM?

9. byaert nu HaGmoaaTHCs AU paKIKs Mpy OOJIBIIOM KordecTBe 30H dpenens, ymemaromemcst
B OTBEPCTHUH, NMPOITYCKAIOIIEM CBET?

10. KakoBo ycnoBue nudpakiuu Openens u kKakoBo yciaoue audpakuun OpayHrodepa npu
MIPOXOKJICHUH CBETA Yepe3 KPyriioe oTBepcTue?

11. Yto takoe nudpaxius OpayHrodepa npu najaeHI MIOCKUX BOJIH HA MPETSTCTBHE?

12. Onpenenute MUPUHY CBETOBOTO OTKJIMKA OT IIEJU MIUPUHOM dripu naieHny Ha He€ III0CKOM
MOHOXPOMAaTHUYECKOM CBETOBOM BOJIHBI, UCXOJS1 U3 COOTHOILICHUSI HEONIPEAEIEHHOCTEN
KOOpIMHATA-BOJTHOBOE YHCIIO.

13. Copmynupyiite mpaBmiio oTOOpa rIaBHBIX TU(PAKIIMOHHBIX MAKCUMYMOB TIPH TP PAKITAN
@paynrodepa IIOCKUX BOJIH Ha OTHOMEPHOI TU(PaKIMOHHOHN perméTKe

14. Copmynupyiite npaBmiio Bynbba-bparra nmpu ordope HanpaBieHN TTaBHBIX

IU(PPaKIHOHHBIX MAKCUMYMOB Tipu audpakiun @payHrodepa MiocKux BOJIH Ha
KPUCTAJUIMYECKON PEHIETKE
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Paspen Honapuzayusn

1. B xakux BoJHaX BO3MOXHBI, @ KAKUX HEBO3MOXKHBI MOJISIPU3AL[IOHHBIE SBJICHUS

2. UYTto0 Takoe ImIocKoCTh MONSPU3AIUU BOTHBI?

3. Uro Takoe MIOCKOIOIIpHU30BaHHAast BOJTHA?

4. Hanwumure o01iee BEIpaKEHUE HHTEHCUBHOCTH, CBSI3aHHOMW C TUIOCKOCTBIO MOJISIPU3AIIHH,
KOTOpasi HOBEPHYTA BOKPYT HAMPaBICHUS IBUKEHUS BOJIHBI HA YTOJI ¢ OTHOCUTENIBHO OCH X,
MEePICHINKYIISIPHON HAIIPABJICHUIO TBUKEHUSI.

5. Yro Takoe auarpaMmMa WHTEHCUBHOCTH?

6. W3ob6pa3ute quarpaMMy HHTEHCUBHOCTU €CTECTBEHHONOISIPU30BAaHHOTO CBETA

7. Kak u3MmeHsieTcs MHTEHCUBHOCTh €CTECTBEHHOMNOJSIPU30BAHHOTO CBETA MPU MPOXO0KACHUN
4yepe3 nAealIbHbIN noispusarop?

8. WM3o00pa3ute nuarpaMMy HHTEHCUBHOCTH IJIOCKOTIOJISIPU30BAHHOTO CBETA

9. Cdopmynupyiite 3akoH Maroca

10. Yro Takoe kpyroBas Iuisgpusanus BoiHbI? K kakuM BoJIHaAM OTHOCHUTCS 3TO MOHATHE: K ()a30BO
YIOPSAOYCHHBIM WIH K (Pa30BO HEYMOPSIOYCHHBIM?

11. Yro Takoe mpaBoONOISIpPU30BaHHBIE U JIEBOIIOJISIPU30BAHHBIE BOJIHbI?

12. Yo npencraBnsieT coO0H Cymeprio3uIus ABYX KPyroBO MOJSIPU30BAHHBIX BOJIH,
MIPOTUBOMOIOKHOM MOJSIPU3AINUN U OJJUHAKOBOW aMITTUTY/IbI, CIICTYIOIINUX B OJJTHOM
HanpasjeHUU?

13. Yro Takoe ONTHYECKHU aKTUBHBIE CPEIbI?

14. Yro Takoe mIOCKOCTh MPOITYCKaHMs TOJIsIpu3aTopa?

15. Copmynupyiite 3akoH bprocrepa.

16. Yto Takoe nuxpousm?

17. Kak nenarotcst Hoasipouibl?

Pasnen Ocnosvt mepmoounamuxu (T/])

BOOo~NOOR~WDNE

15.

16.
17.

18.
19.

20.
21.

0.
11.
12.
13.
14.

ChopmynupyiiTe mpeIMeT U3ydeHus TePMOTUHAMUKH

UYro Takoe paboTa U TEIUIO B TEPMOJAUHAMUKE?

Uto Takoe TepMOJUHAMUYECKOE COCTOIHUE?

UTto Takoe paBHOBECHOE TEPMOJIMHAMUUECKOE COCTOSTHUE?

Kak cBsi3anb1 Mexx1y coO0O paBHOBECHOE COCTOSTHUE U dneMeHTapHas padota T/] cuctembr?
OnuiuTe paBHOBECHOE COCTOSTHUE JaHHOM MacChl JaHHOTO Ta3a.

B kakux ocsix paboTy ra3za B paBHOBECHOM IPOIIECCE MOYKHO MPEACTABUTH TpaduuecKu?
Uro takoe pyukmus T/l cocTostHMsA?

CKOJIBKO MOXHO IpUAYMaTh (DYHKIHI PAaBHOBECHOT'O COCTOSHUS ra3a?

JlaliTe onpeneneHrue TemMnepaTypbl

UTto Takoe ypaBHEHUE COCTOSIHUS?

JlaliTe TepMOJIMHAMUYECKOE OMPEIeTICHUE UEaTBbHOIO ra3a’?

Cdhopmynupyiite cmbicn neporo Hawana T/1.

MOo3kHO 71 CKa3aTh, YTO TOCTYJAT CyliecTBOBaHUs ocobor pyukmuu T/ cocTostHuS,
BHYTpPEHHEH 3HEPIMH, SKBUBAJIEHTEH MOCTYJATy nepBoro Havana aias T/ nponeccos?

Uto Takoe TemIoEMKOCTh? SBIISIETCS I OHA XapAKTEPUCTUKON CUCTEMBI HIIH
XapaKTEPUCTUKON CUCTEMBI B TAHHOM PaBHOBECHOM ITpoiiecce?

OT 4ero u Kak 3aBUCUT BHYTPEHHSIS SHEPIUs UACATBHOIO raza?

Kak omnuceiBaeTcst 3aBUCMIMOCTD AaBJICHUS UACATLHOTO raza OT 00bEéMa B aI1adaTHIeCKOM
npouecce?

Yro Takoe 0OpaTUMBIi 1 HEOOpaTUMBIiA TTporiecc?

Kaxue HeoOpaTuMble MPOLIECCHI JIETJIH B OCHOBY MEPBOHAYANIBHBIX (DOPMYITHPOBOK BTOPOTO
Hauana TJ1?

Uto takoe tepmuueckuii KI1J[ TerioBoro asurarens?

CymectByeT nu ycrpoiictBo, KITJ[ koTroporo moxet 0biTh Oombie 100%?
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23.
24,
25.

26.
27.
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UTto Takoe BEUHBIH ABUTATElNb [IEPBOT0 poja’?

Uem 3HaMenuT nukia Kapuo?

UTto Takoe BeUHbIH ABUTATENIb BTOPOro poaa?

MO’KHO 11 TET10, OTIaHHOE XOJIOAWIBHUKY B LIUKJIE PAa0OTHI TEIJIOBOTO JBUTATENS, HA3BaTh
TETJIOBBIMH MOTEPSMU?

Cy1ecTByeT JIn KOJMYECTBEHHAs Mepa HEOOPATUMOCTH U30JMPOBAHHON CHCTEMBI?

B kakux ocsix Temio, NojJy4yeHHOE CUCTEMOI B paBHOBECHOM IIPOLIECCE, MOKHO MPEACTaBUTh
rpadgudecku?

Paznea OcHoevl MoeKyaapHo-Kunemuueckoi meopuu (MKT)

RBOooo~NoTgR~WNE

11.
12.

0.

KakoB cmbici uncia ABoraapo?

Urto Takoe MoJsipHast Macca BerecTBa’?

CKOJIBKO MOJIEKYJT JAHHOTO BEILIECTBA COACPIKUTCS B €ro MoJIsipHO# Macce? [Touemy?
UTto Takoe MaoTHas yIakoBKa MOJIEKYJ1?

Uemy paBHaA pa3HUIlAa MEXAY BHYTPEHHEN SHEPTUEH U SHEPTUEH TEMIOBOTO ABUKECHUS?
Yro Takoe cTeneHb CBOOOIbI?

Uto Takoe paBHOBecHOE cocTosiHne B MKT?

Yro takoe abcomoTHas Temneparypa B MKT?

JlaliTe onpenenenue uaeaibHOro raza B pamkax MKT

Kaxk cooTHOCATCS IpyT C APYTrOM BHYTPEHHSISI SHEPTUSI UI€ATIbHOIO ra3a U HHEPTUs TEIIOBOTO
JBUKEHHSI €70 MOJIEKY?

MoxHO 111 SKCHEpUMEHTANIbHO U3MepHuTh oTHOmeHHe Cp/CyuaeansHoro raza?

Mo’xHO 1T TI0 pe3yabTaTaM U3MEPEHHUs MOKazaTensl aauadbaTbl CyIUTh O CBOMCTBAX
MUKpPOOOBeKkTOB? Eciu 11a, TO K KaKMM BBIBOJAM MBI IPUXOUM?

Pasnen iemenmsl cCmamucmuueckou Qu3uxku

1.
2
3.
4.
5
6.

8.
9.
10.

11.
12.

Yro Takoe YMCIIO 3aI10JHEHUS OJHOYACTUYHOTO COCTOSHUS?

Yro takoe QyHKIMS pacnpeieseHnss MOJIEKYJI 10 OAHOYACTHYHBIM COCTOSHUAM?

UYro Takoe pacnpeznenenue Maxkcsemnia?

3anuInTe BeIpaXKeHUE pacrpeneneHus Makcsesia

3anuIunTe paBHOBECHOE paclpeAeeHUE MOJIEKYJI HAECAIBHOTO raza 1o MOAYJISIM CKOpOCTen
MOJIEKYI

PaccraBbTe B mopske BO3pacTaHUs CPEAHEKBAIPATUYHYIO, HAauOoJIee BEPOSITHYIO U CPEIHIO0
CKOPOCTH MOJIEKYJI MI€aJIbHOTIO ra3a IpyU JaHHOU TeMIIepaType

3anuuuTe paBHOBECHOE PacIpeAeIeHUE MOJIEKYJI HAECATBHOIO ra3a Mo KUHETUYECKUM
SHEPIrUsSM MOJIEKYJI?

Yro Takoe pacnpeznenenue bonprmana?

Uro Takoe pacnpenencHue [ m66ca?

Yo Takoe KAHOHNYECKOE U MUKPOKAaHOHUYECKOE paclpeaeieHus?

Yro Takoe CTaTUCTUYECKUN BEC TEPMOJIMHAMUYECKOTO COCTOSHHUS?

CBs3aHbI 1 MEX1y OO0 SHTPONHUS M CTATUCTUYECKUN Bec?

Paznen Aenenun nepenoca

SourwnE

UYro Takoe J0KaJIbHOE paBHOBECHE?

Kak Ben€r ceds ¢ TeueHreM BpeMEeHH JIOKAJIbHO PaBHOBECHAS M30JUpPOBaHHAs cucTeMa?
Kakue BrIpaBHUBAaIOILIME IOTOKU U3BECTHEI Bam?

3anuiuTe BhIpa)KEHU IJIOTHOCTEH BBIPABHUBAIOIIMX ITOTOKOB

Yro Takoe JuyIMHA U Bpems cBoOoIHOTO mpodera?

VY4YUTBIBAETCS JIN PA3HULIA MEXAY CPEIHUM KBAaIPAaTOM CKOPOCTH U KBAaJIpaTOM CpeIHER
CKOPOCTH TEIUIOBOTO JIBM)KEHUS MOJIEKYJI IPU BBIBOJIEC BBIpKEHUH KOA((UIIEHTOB
nepexnoca?

Kak cBsi3aH BbIpaBHUBAIOIINN [TOTOK C SHTPOIIUEN?
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Pasznen Keanmoeo onmuueckue sgnenusn

1.

2
3.
4.
5

~No

10.
11.
12.
13.
14.

15.
16.
17.
18.

19.
20.
21.

22,

Yrto Takoe CBETOBOM MOTOK?

JlaiiTe onpeneneHne S3HepreTH4eCKoi CBETUMOCTH.

UTto Takoe morIomnarIias CnocoOOHOCTh TOBEPXHOCTH?

UYro Takoe TennoBoe u3nydeHue?

ChopmynupyiiTe MPUHIMI 1€TAIBHOTO PaBHOBECHS MO CIIEKTPY TEIIOBOTO U3TYYCHHUS B
Cllydae TEIIOBOTO PaBHOBECHS

Chopmymupyiite 3akon Kupxroda

[Touemy npaBUIIbHBIE YAWHUKU KpacAT O€JbIM, a PyUKH y HUX YEpHbIE?

Uro Ttakoe pynkmus Kupxroda u kak 0Ha COOTHOCHTCS CO CIIEKTPAIbHON IHEPTreTHUECKON
CBETUMOCTBIO a0COIIOTHO YEPHOTO Terna?

N3o0pazute npuOIM3UTENBHBIA X0 CIIEKTPAIBHON YHEPTETUUECKON CBETUMOCTHIO a0COTIOTHO
4EPHOro Tena

Chopmymupyiite 3akon Credana-boapiimana

Cdhopmynupyiite 3aKoH cMenieHns: Buna

[Touemy ComHiie, Oy 1yun aOCONMIOTHO YEPHBIM TEJIOM, CBETUT OCIIBIM CBETOM?

B uém cyTp runoressl [Inanka?

Samumute ¢pykiuo Kupxroda K(a),T) C TOYHOCTBIO JI0 TOCTOSSHHOTO MHOXKHUTEIS

3anummure 1 00BsICHUTE YpaBHEHUE DifHIITeHA BHEIIHETO (poTorddexTa

Urto Takoe kpacHas rpanuna Gorodddexra?

Kak 6b11a n3Mepena nocrosinHas [nanka?

Ha6mronaercst mu mpu BHemHeM (potodddexte GOTOHHOE CTPOCHHE JIEKTPOMArHUTHOTO
n3nydeHus’?

Uro Ttakoe HoToH?

Hanummre qucrniepcioHHOE COOTHOIIEHHE OTOHA

B xakoMm skcniepumenTe Obuti 0OHApYKEHBI POTOHBI: ¢ BHEITHUM (HOTOIPIEKTOM WTH TpH
oTkpsITuH 3¢ dexra Komnrona?

UTo Takoe KOPIYCKYJISIPHO-BOJTHOBOM yasin3M (GoToHA?

Pasnen Fnemenmol K6AHMOBOU MEXAHUKU

1.
2.

No ko

©

9.

10.
11.
12.
13.

14.

3anumute GopMyIIbl KOPIYCKYISIPHO-BOIHOBOIO Jyall3Ma 4acTUIIbI BEIECTBA

Kakoit ckopocTu BonHbl e bpoiins, a3oBoii nim rpynmnoBoi, paBHa CKOPOCTb JBHXKEHUS
YJaCTHIIEI?

Kakue sxcniepumeHTanbHble (haKkThl OJITBEPHKIAIOT CYIIECTBOBAHNE BOJIH BellecTBa?
Bo3MOXHO 11 TIpsIMOE U3MEPEHKE aMILTUTY bl BOJIHBI J1e bpoits?

CdhopmynupyiiTe IpUHIKI IPUYUHHOCTH B KBAHTOBOM MEXaHUKE

ChopmynupyiiTe KBAHTOBOMEXaHUUECKUI MPUHIIUI CYIEPIO3UIIUN

Ha kakue yTBep:KIeHHsI ONUPAETCS COOTHOLICHUE HEONIPEAEIEHHOCTEH «KOOpANHATA-
uMmityibe» ['eiizenbepra?

Yo Takoe KBaHOBOMEXaHUUECKUH OIEepaTop U KaKOBBI €ro CBOMCTBA?

UYro Takoe coOCTBEHHOE 3HAUE€HHE KBAHTOBOMEXAaHUYECKOTr0 omnepaTopa’?

UYro Takoe YMCTOE U CMEIIAHHOE KBAHTOBOMEXAHUYECKUE COCTOSIHUS?

3anummte obmiee ypaBHenue Llpenunarepa. MoxHo nu ero BeiBectu? O 4€M OHO TOBOPHUT?
3anuumuTe cranroHapHoe ypasHeHue LlIpennnrepa.

JuddepeHnnanbHbIM ypaBHEHUEM A1 QYHKIUN KaKUX EPEMEHHBIX SBJSETCS CTAllMOHAPHOE
ypaBHenue lllpenunrepa?

KakoB cMmbIC HEONPeneIEHHOCTH «IHEPTUS-BPEMSI» B KBAHTOBOM MEXaHUKE?
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MHHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA3OBAHHS POCCUICKOI OEJIEPALIUN
®denepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BATEIFHOE YUPEKICHHE BBICIIIETO 00pa30BaHUS
MOCKOBCKHIA MOJUTEXHUUECKUN YHUBEPCUTET

Croenuanurer:

15.05.01 IIpoekTupoBaHHe TEXHOJOTMYECKUX MAIIMH U KOMIUIEKCOB

OII (ceunanbHOCTh): «IIpoekTupoBaHKE TEXHOIOTMUYECKUX KOMIUIEKCOB B MAIITMHOCTPOSHU U

Kadenpa duszuka

(HaMeHOBaHHE Ka(eapbl)

IIpumepHbIe BONPOCHI IJIM 3aIHUTHI JIA00PATOPHBIX PadO0T

110 I[I/ICI_[I/IH.HI/IHC«CDI/ISI/IKEI B MPOU3BOJACTBCHHBIX U TCXHOJIOTHYCCKUX MMPOHICCCax>»
(HaMMEHOBaHUE JMCLMIUIUHBL)

Dopma meKkyujeco KOHmMpPOJisl, nposepsauias cmenensb oceoerus komnemenyutiOK-3,

OK-71

Paznen Qu3zuuecKkue uzmepenus u ux no2peutHocmu
JlaGopaTopHnas padora «3mepenne 6a30BbIX BeJIMUYNH))

Suk~wd P

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

UTto Takoe abCOMOTHAS TIOTPEITHOCTD MPSMBIX H3MEPEHUH?

MO3KHO JT1 TOYHO BBIYHCIUTH A0COMIOTHYIO MOTPEITHOCTD MPSIMBIX H3MEPEHUN?

ABnsiercs 11 mpuOOpHAs MOTPEITHOCTh CHCTEMAaTUYECKON ?

MosKeT i IPOSIBUTHCA CIy4daiiHas MOrPEIIHOCTh B OTHOM U3MEPEHUU?

YTo NpUHATO CYUTATH PE3YJIBTATOM CEPUU MTOBTOPSIONIUXCS U3MEPEHUI?

OT KakoW W3 TOTPEIIHOCTEH TMPSAMBIX M3MEPEHUH: NPUOOPHOH, ciydailHOW WiIH
CUTEMAaTUYECKOM MOKHO «OUUCTUTDHY PE3YJIbTAT U3MEPEHUIN?

Kakoii mpubop HY)KHO HCIOIH30BaTh, U3MEPSIS OJHY U Ty K€ BEIUYHHY, YTOOBI MPOSIBIIIACH
CiTy4daiiHas MOTPENTHOCTh: TOHKUW WU TPYObIii?

UTto Takoe KOCBEHHOE U3MepeHue?

Jlan map Maccoi M, WU3MEPEHHON C MOTPENTHOCThI0O AM, W paaumycoM R, M3MEpEeHHBIM C
norpentHocThio AR. Beipa3uts yepes Benumunasl M, AM, R u AR aGCcomoTHY0 MOrpenrHocTs Ap
IJIOTHOCTU Marepuaia, U3 KOTOpOro CAeNaH map.

JlaiiTe onpeneneHue MmIOTHOCTH Tejla

UTto Takoe 0AHOPOAHOE TEN0?

UYrto Takoe mosue MaccoBOW MIOTHOCTH?

Uemy paBHA MJIOTHOCTh TUCTUIUIMPOBAHHOM BOAbI B equHunax CHU, B Kr/M° , B T/eM™?

Kak u3Mensiercs mioTHOCTh MaTepualia ¢ pOCTOM TeMIepaTyphl B CTaHAAPTHOM ciydae?

Kaxk n3mensiercst miaoTHOCTh BOJBI C POCTOM TeMIIepaTyphl?

MoskeT 11 OBITh TaK, 9TO 00BEM PacTBOpA WJIH paciiaBa OyAeT MEHbIIEe 001Iero oobéMa
HCXOJIHBIX KOMIIOHEHTOB?

Pasznenst Kunemamuka u Ounamuka nocmynamenbHo2o 08UMHCEHUS
JlaGopaTopHas padora «3y4eHnne 0a1IMCTHIECKOTO0 MAITHUKA»

1.
2.
3.

ok~

Yto Takoe KHHEMATUYECKUIN 3aKOH JBUKCHUS?

3anucaTh 3aKOH PaBHOIIEPEMEHHOI'O OCEBOTO ABUKEHUS

KakoBbl mpu4MHBI TOr0, 4TO TIPy3bl B MalllMHE ATBYJa HMEIOT OJUHAKOBBIE 1O MOJIYIIIO
YCKOpeHus1?

Uto Takoe cocTosTHUE OKOs?

B kakux cucremax oTcué€ra BBINOJIHIETCA BTOpoi 3akoH HbroToHna?
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6. CdopmynupoBarh BTopoii 3akoH HploTOHA.

7. KakoBbl NPUYMHBI TOTO, YTO CHJIbl HATSDKEHUS HUTH, JEHCTBYIOIIME HAa TPy3bl B MallllHE
ATBYyJa, OJTMHAKOBBI?

8. HenonmxHbIN OJOK MOABEIIEH K JAWHAMOMETpy. Uepe3 OJOK MepeKMHyTa HUTh, Ha KOHIIAX
KOTOpPOW 3aKpeIyIieHbl J[Ba HEpPaBHBIX Tpy3a Miu M. Yemy OyAyT paBHBI TOKa3aHUS
JUHAMOMETpA, €CJIU IPY3bl IPEAOCTAaBUTH CAaMHUM cebe?

Pasznen Paboma u snepaus 6 nocmynamenabHom 08UNHCEHUU

JlaGopaTopHas padora «3y4yeHrne MaTeMaTH4€CKOTr0 MasiITHUKA

Yro Takoe MEXaHUIECKOE COCTOSHUE CHCTEMBI?

[TpuBecTu npuMepsl PyHKITUNH MEXAaHUIECKOTO COCTOSTHUSI CUCTEMBI

UTo Takoe KMHETHYECKasi SHEPTUsI CUCTEMBI TEJI, U 110 KAaKOMY 3aKOHY OHA U3MEHseTCs?

YT0 Takoe MOTEHIIHAJILHOE CHIIOBOE I1oJIe?

CdopmynupoBaTh onpeneneHe MOTSHIINATLHON SHEPTUH Tella ¥ 3aKOH €€ N3MCHECHHUS.

Kakue cuibl B TOBCETHEBHOM MPAKTUKE SIBISIOTCSA MOTEHIIUATIBHBIMU?

I[aTI: OHpGI[CJICHI/IC I10JI1 CUJI COHpOTI/IBHeHI/ISI. HO‘ICMY OHO HE€ SBJISICTCS HOTGHLII/Ia.HBHBIM?

SBASAIOTCS M TOTEHITMATBHBIME CHJIBI HATSKEHUSI HUTH U PEAKITUN OTIOPHI?

UTto Takoe MeXaHUYEeCKasi SJHEPTus, U M0 KaKOMy 3aKOHY OHa U3MEHseTCs?

0. aTte onpeneneHne KOHCEPBATUBHON CUCTEMBI M JIOKA3aTh, YTO €€ MEXaHUYECKask YHEPTUS
COXpaHsETCH.

11. Yro takoe k03 (HUIUEHT MOJIE3HOTO ACHCTBUS TEXHUIECKOTO yCTpOoicTBa?

BOoo~NoOR~WNE

Pa3[leJ1,ZIMHaMMKa epauiamesitbHo2o osudIceHUA

JlaGopaTopHas padora «OnpeneneHue HHEPUUM TeJIa)
1. Jlate ompeneneHre MOMEHTA CUJIBI.
2. Kak cBs3aHbl MEXy CO00 MOMEHT UMITYJIbCAa CHCTEMBI B JTa0OPaTOPHOM CUCTEME OTCUETA U B
CHCTEME OTCUETA «IIEHTP MACC CUCTEMBI»
3. Hamwucats ocHOBHOE ypaBHEHHE JUHAMHKHU BPAIaTeIbHOTO JBHKEHUS.
4. Cdopmynuposats Teopemy llITeitHepa
5. BriBecTH BbIpakeHHME MOMEHTA MHEPIIUU OJJHOPOIHOTO IMCKA OTHOCUTENIBHO OCH,
MPOXOAAIICH Yepe3 ero UEeHTP NePHeHIUKYIIPHO €ro INIOCKOCTH
JlaTb BbIpa)keHUE 3JIEMEHTapHOM padOoThl BO BpalllaTeIbHOM JABH)KEHUN
7. Jlatp BeIpa)keHHE KMHETUYECKOM SHEPrun abCOIOTHO TBEPOTO Tela, BPaIaoIIerocs
OTHOCHUTEIIbHO 3aKPETIEHHOM OCH.
8. Tlouemy coxpaHsieTcs MEXaHUUeCKasi YJHEpPrusl MasTHUKa MakcBeria?

S

Paznen Konebanusa u éonnot

JlabGopaTopHas padora «M3mMepeHne CKOPOCTH CBETA)
1. 3anumure KHHEMaTHYECKUN 3aKOH TAPMOHUYECKUX KOJIeOaHMIA
2. Uro Takoe daza?
3. Kak ¢aza 3aBUCHT OT BpeMEHHU B TApMOHUYECKOM 3aKOHE?
4. Kak cooTHOCSTCS (pa3a KOCHHYCHOTO U CHHYCHOTO TIPECTABICHUS TAPMOHUYIECKOTO 3aKOH
NBIKEeHUS?
J1st uero HeoO6X0IMMO BEKTOPHOE MPEACTABICHNUE TApPMOHMYECKUX (DYHKIIMIA?
3anuiuTe OJJHOMEPHOE BOJIHOBOE YPAaBEHUE U €T0 PELIeHNE B BUJIE BOJIHBI, Oerylei B
TMMOJIOKUTCIIBHOM HAIlpaBJICHUN KOOpI[I/IHaTHOI\/'I OCH.
7. 3anumuTe 3aKOH JABUKEHHUS OJTHOMEPHOW rapMOHHYECKOW BOJIHBI, CICTYIOIICH B
TMOJIOKUTCIIBHOM HAIlpaBJICHUHN KOOpI[I/IHaTHOI\/'I OCH.

oo
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8. Urto Takoe naMHa BOJTHBI?

9. Yto Takoe BOJHOBOE YHCIIO OJJHOMEPHOU BOJHBI?

10. Yro Takoe BOTHOBasI MOBEPXHOCTH?

11. Yro Takoe miockas BoiHa?

12. Hanummre BeIpaskeHue (pa30BOM CKOPOCTH TAPMOHUYECKOM BOJIHBI

13. Yro Takoe cTosiuast BosHa?

14. Chopmynupyiite ycioBusi BOSHUKHOBEHHS CTOSIUCH BOJIHBI HA OJJHOMEPHOM PE30HATOPE.

Pasnen Unmepepenyusn
Jlaboparopnasi pabora «U3yyeHue siBJIeHUSI MHTepdepeHUMH Ha OumpusMe W

ouzepkajie ®penens»

Uro Takoe siBeHuE HHTEphEpeHIIn?

SIBASITOTCS JIM CTOSYME BOJHBI IPUMEPOM KOTE€PEHTHOCTH?

Kaxue BoIHBI HAa3bIBAIOTCS KOTEPEHTHBIMU APYT APYyTY?

Hanummre BoipaxkeHne MHTEpHEPEHIIMOHHOTO WIEHA B Cllydyae ABYXJIy4eBOU HHTEp(EepeHIIUH.

Chopmynupyiite ycioBrue KOT€PEHTHOCTH IBYX MEXaHUYECKHUX WM PAJUOBOIH

Chopmynupyiite ycioBue KOr€peHTHOCTH JIBYX CBETOBBIX BOJIH

Urto Takoe onTu4YecKu Xoa?

Chopmynupyiite ycioBus nHTEpPEPEHIIMOHHOTO MAKCUMYMa U MUHUMYyMa

N3o6pasute cxemy FOHTa 1 3anuimTe BhIpaXKEHUE PAa3HOCTH ONITUYECKOTO X0/1a

0. ChopmynupyiiTe yCIIOBUE€ BPEMEHHOM KOTEPEHTHOCTH

1. 3anummTe BRIpaKEHUE PA3HOCTH ONTUYECKOTO X0/1a B TOHKOH MIIEHKE MTPH HOPMAaTbHOM
MaJICHUH TIJIOCKOW CBETOBOM BOJIHBI HA €€ IMTOBEPXHOCTb.

RRO©ooNo GO ~wNE

Pasznen Juppaxuyusn

JlabopaTopHas padora «{udppakuus cBeTa HA HIEJTU»

Uro Takoe siBieHue AuQpakiuu

Kaxk Ha3pIBaeTcst onTUKa B OTCYTCTBUM TU(PpaKIium?

Cdhopmynupyiite npunimn [ roiirenca-Openens

OObsicHuTe siBNIeHNE TUGPaAKIIUK ¢ TOYKU 3peHus npuHiumna [ roiireHca-dpenernsi.

Yro takoe qudpakuus OpayHrodepa npu mageHUN IIOCKUX BOJIH HA IPENSATCTBUE?

Omnpenenure MUPUHY CBETOBOTO OTKIIMKA OT IIENU MUPUHOM dpu naJieHny Ha He€ II0CKOM

MOHOXPOMaTHUYECKON CBETOBOM BOJIHBI, UCXO/S1 U3 COOTHOILICHUSI HEONIPEAEIEHHOCTEN

KOOpJAMHAaTa-BOJIHOBOE YUCIIO.

7. ChopmynupyiiTe mpaBuiIo 0TOOpa rIaBHBIX TU(PPAKITMOHHBIX MAKCUMYMOB NPU UG PaKIIUHA

@paynrodepa IIOCKUX BOJIH Ha OJTHOMEPHOM TU(PaKIMOHHOMN pemméTKe

Uro Takoe mapameTp nudpaxiun?

9. Kak cooTHOCATCS 3HaUeHHS MTapaMeTpa Tu(paKkIvy B ClIydyae FreOMETPUIECKON ONTHKH,
mudpakaun Openens u qudpaxnun Opaynrodepa?

10. MoxHo i1 monyuuts audpakuio Opaynrodepa Ha chepruueckux BoiHax?

IR R N .

oo

Pasnen Ionapuzayun

JlabGopaTopHas padora «3akon MaJjiroca

B kakux BOJHAX BO3MOXKHBI, 2 KAKUX HEBO3MOXKHBI MTOJISIPH3AIIMOHHBIC SIBIICHHSI

Yro Takoe MI0CKOCTh NOISPU3ALMH BOITHBI?

Uto Takoe mIocKonoJsspu30BaHHasi BOJHA?

Urto Takoe quarpaMma UHTEHCUBHOCTH?

N300pa3ute quarpaMMy WHTCHCUBHOCTH €CTECTBEHHOIIOJISIPH30BAHHOTO CBETA
Cdhopmynupyiite 3axon Mamtoca

Yro Takoe Kpyropas ruisipu3aiysi BOHbI? K KakuM BOJTHAM OTHOCHTCS 3TO MOHSATHE: K ()a30BO
YIIOPSIIOYEHHBIM UJIH K (Pa30BO HEYNOPSIOYCHHBIM?

NogakowhE
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UTto Takoe MmpaBonoJIsipUu30BaHHbIE U JIEBOMOJISIPU30BAHHBIE BOJIHBI?

UYro npencrasiser co00il cyneprno3uius IByX KPyroBo MOJIIPU30BaHHBIX BOJIH,
MIPOTUBOIOJIOKHON MOJISIPU3AIUU U OJIMHAKOBOM aMIIUTYbI, CIEAYIOMIUX B OTHOM
HanpaBjeHUU?

UTO Takoe ONTUYECKU aKTUBHBIE CPE/IbI?

Uto Takoe MmIoCKOCTh MPOITYCKaHUs MoJisipu3aropa’?

Her 11 npotuBopeunst onpeaesieHus mioCKOMOISIpU30BaHHON BOJIHBI M BPAILIEHUS TNIOCKOCTH
MOJIAPU3aLMU B ONTUYECKH aKTUBHBIX cpeaax?

Cdhopmynupyiite 3akoH buo

OObscHUTE MEXAHN3M BpAIICHUS IIJIOCKOCTHU MOJSPU3ALMH B ONTHUYECKH aKTUBHBIX CPEIaXx.
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MUWHUCTEPCTBO HAYKHU U BBICLLIET'O OBPA30OBAHU S POCCUNCKON OEJIEPALIUN
®denepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00Pa30BATEIFHOE YUPEKICHHE BBICIIIETO 00pa30BaHUS
MOCKOBCKHIA MOJUTEXHUUECKUN YHUBEPCUTET

HampaBnenue noaroToBku
15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHIECKOE OOCCIICUCHHE
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTBY,
[Tpoduns:
«KOHCTpYKTOPCKO-TEXHOIOTHUECKOE 00ecTieueHue UQPpoBOTo
MIPOU3BOJICTBAY

Kadenpa dusnka

(HanMeHOBaHHUE Kaeapbl)

MartepuaJsbl K 32a4€Ty

10 I[I/ICI_[I/IH.HI/IHCCDI/ISI/IKa B MIPOU3BOJACTBCHHBIX U TCXHOJIOTHYCCKUX IMPOLCCCaX
(HauMMEHOBaHUE JUCLMIUIUHBIL)

Dopma npomedNcymouHou ammecmayui, NPoBepPsIouas CmeneHb 0C80eHUs.
komnemenyuttOK-3, OK-7

Oo0pa3sen ouJiera ajs 3a496Ta

MHWHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM OEJEPALININ
DEJNEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXJIEHME BBICILIET'O
OBPA30OBAHNA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

daxynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Dusnka»
HuctmmumHa «Pr3nKa B IPOM3BOICTBEHHBIX M TEXHOJIOTHUECKUX TPOIIeccax»

OO0pa3zoBarenbHas IporpaMMa «KOHCprKTOpCKO-TGXHOJIOI‘I’I‘IGCKOC od0ecmeueHue
uu(poBOro NPoU3BOJACTBA»

Kypc 1, cemectp 2
3auém no pazoeny « nekmpomacHemusm»
BWIET Ne 1

1. 3akon /[xoyns-JleHua.
2.BextopHoe npoussenenue. [IpaBuio Moaynis v IPaBUIIO HAMIPABJICHUS.
3.PaccrosiHre Mexay NByMsl TOYEUHBIMHU 3apsgamu ( u -5 paBHo 10 cm. Ha xakom pacctossHUM OT

00JIBILIETO IO MOIYITIO 3apsiia HAaXOJUTCS TOUKA, B KOTOPOM AneKTpudeckas HanpsHkEHHOCTh paBHa 0?7

VY1BepxkneHo Ha 3aceqanun kadenpsl «dusuka» 10.05.2020 r., mporokon Nel0

3as. kadempoit /_Kpacun B.IL. /
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Bomnpoce! AJ1s1 MOATOTOBKY K 324€éTy N0 pa3fesy «JeKTPOMAarHeTU3M)

IlepBbie Bonmpockl OnJiera

1.0Omnpenenenue saeKkTpocTaTHueckoro nois. Onucanue GrU3NIecKoro AEeKTPOCTaTUYECKOTO MOJIS C
IIOMOUIBIO BEKTOPHBIX Nosiel. [lose anexTpuueckoit Hanpsx€HHOCTH. OnpeneneHue BEKTopa
AJIEKTPOCTATUYECKON HAMPSHKEHHOCTHU € MOMOIIBIO 3aKkoHa KyroHa.

2. IlpyHimn cyneprno3uiuy nojei B OTHOLEHUH HanpspkEHHOCTH. [lone qunoans.

3. Ilonsitue TenecHoro yria. [IoHaTHE TOTOKA AIEKTPOCTATUYECKONW HAPSHKEHHOCTH TOYEYHOTO
HCTOYHUKA B BAKYyM€ U€pe3 3aMKHYTYIO IOBEPXHOCTb.

4. Teopema Octporpanckoro-I'aycca B Bakyyme.

5. Teopema Octporpanckoro-I'aycca B BakyyMme U pacu€T moJisi OJHOPOIHO 3apsKeHHOH chepbl.

6. Teopema OcTporpaackoro-I'aycca B BaKkyyme U pacyéT mojieil OMHOPOIHO 3apSKEHHOM MIIOCKOCTH
1 BO3JYIIHOI'O KOHAEHCATOPA.

7. Teopema OcTtporpaackoro-I'aycca B Bakyyme 1 pacy€T moJisi OAHOPOIHO 3apSyKEHHON HUTH.

8. IloreH1ManbHOCTH 3IeKTpocTaTuueckoro nois. Ilondarue norenuunana. Beipakenue ckaispHOro
I0JIs TOTEHIIMAJIa Yepe3 BEKTOPHOE 0JIe HAapsKEHHOCTH. BbiBo (hopMyIibl MOTEHIIMANa TOYEYHOTO
HCTOYHUKA B BaKyyMe.

9. IloTeHIMATIBHOCTH AJIEKTPOCTATUUECKOTO o1, [ToHaTHe noTeHnana. BeipakeHne cKaspHOro
110JIs1 TOTEHLIMAJIa Yepe3 BEKTOPHOE 10JIe HanpspkEHHOCTH. [loie moTeHmana olHOPOAHO 3apsKEHHON
cdhepsl B BaKyyMe.

10. IToreHnmanbHOCTH 3IEKTpocTaTHUecKoro nos. Ilonarue norennuana. Beipaxenue ckajispHOro
I10JIs1 NOTEHIIMAJIA Yepe3 BEKTOPHOE 10JIe HanpsHKEHHOCTHU. [lone moTeHnmana oJHOpOIHO 3apsKEHHOU
IIJIOCKOCTHU B BaKyyMe.

11. IToTeHIIManbHOCTD JIEKTPOCTATUYECKOT0 101 B Bakyyme. [loHgaTue noteHunana. Beipaxxenue
CKaJISIPHOTO TOJIs IIOTEHIMaNIa Yepe3 BEKTOPHOE NoJie HanpskEHHOCTU. [lose noTennuana ofHOpPOIHO
3apsKEHHOW HUTHU B BAKyyME.

12. TlonsiTHe TpaueHTa CKAIAPHON (PYHKINU HECKOJIBKHUX IEPEeMEHHBIX. BbIpaxkeHne BeKTOPHOTO
I0JIs1 HAPSDKEHHOCTH Yepe3 CKAISIPHOE MOJI€ MOTEHIMAIA.

13. PabGoTa 37eKTpOoCTaTHUECKOTo OIS 10 IepeMEeNIeHHIO POOHOTro 3apsaaa. [ToHaTue HanmpspKeHUs!.
14. [loTeHumanbHas YHEPTUsI CUCTEMBI TOUEUHBIX U HETIPEPBIBHO PACIPENEIEHHBIX 3aps/I0B.

15. IloHnATHE AMAIEKTPUUECKOM cpeabl. MexaHU3M NOJIIpU3aluy HETIOJSIPHOTO IUAJIEKTprKa. BekTop
nossipu3anuu. J{usnekTpuyeckasl BOCIPUUMYNUBOCTD JUAIEKTPUUYECKOM Cpebl.

16. Ilonatue auanexTpuueckoil cpeasl. [loTeHmanbHas SHEPrus JIEKTPUIECKOI0 AUIOIBHOTO
MOMEHTA B AIEKTPUYECKOM 10JIe. MexaHu3M MOIspU3alny MOJSIPHOTO JUAIEKTPUKA.
JsnexTpruueckasl BOCHPUMMUYNBOCTD TUAIEKTPUKA.

17. Ilone cBsi3aHHOTO 3apsiga B MOJISPU30BAHHOM IudJekTpuke. Teopema OcTporpaackoro-I'aycca B
IU3JIeKTpUKe. BekTopHOE mosie 3JeKTpu4ecKoi MHAYKINH (3JIEKTPHUECKOr0 CMEIEHHs ) U e€ CBA3b C
IIOJIEM 3JIEKTPUYECKON HAMPSKEHHOCTH.

18. CBs13b MEXIY 2NEKTPUUECKON HANPSHKEHHOCTHIO CBOOOIHBIX 3apsiIOB B BAKYYME U B TUDJICKTPUKE.
19. IlonsiTHe IPOBOSAILIEH CPEbl. DIEKTPOCTATUUECKU TPOBOAHUK. Pactipeaenenue
HECKOMIIEHCUPOBAHHOTO 3apsi/ia 10 3JIEKTPOCTaTUYECKOMY IPOBOJIHUKY. DJIEKTPOEMKOCTD
YEAMHEHHOTO TPOBOIHUKA.

20. AHaM3 CUCTEMBI «IIPOBOSIIMH AP — TOYESYHBIH 3aps» METOIOM 3epKaTbHBIX N300PaKEHUH.
3a3eMIIeHHE.

21. B3auMHast 35eKTpo&MKOCTh. [110CKH# KOHIEHCATOP U €ro AIEKTPOEMKOCTh. CIIocoObI COeTMHEHUS
KOHJICHCATOPOB.

22. B3aumHas snektpoémMkocTh. Cheprdeckuii KOHACHCATOP U €r0 MIEKTPOEMKOCTbD.

23. B3auMHas 31eKTpoEMKOCTb. L{nIMHApruYecKii KOHAEHCATOP U €r0 AIEKTPOEMKOCTb.

24. DHeprus yenMHEHHOTO 3apsHKEHHOTO TIPOBOHUKA, 3apSUKEHHOTO KOHIEHCATOpa U 00bEMHOM
IJIOTHOCTH SHEPTUH JIEKTPOCTATUIECKOIO MOJIS.

25. OCHOBHBIE MTOHSTHUS TEOPUU ANEKTPUUECKOTO TOKA: BEKTOP MIIOTHOCTH TOKA U cujia Toka. CBs3b
MEXY HUMH.
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26. 3axon Oma B nuddepeHraabHoi popme.

27. 3akon OMa B HHTETpaJIbHOU (popme 11t OHOPOAHOTO ydacTKa. CONMPOTHRICHUE YIacTKa.
CriocoObl coeTMHEHHS COTTPOTUBIICHUIA.

28. 3akon OMa B HHTETpaJIbHOU (popMe AJIT HEOHOPOAHOTO yJyacTKa. [1oioxuTenpHbIC U
otrpunarenbubie DJ[C. DHepreTnyeckuil CMbICI HHTErpaIbHOro 3aKkoHa OMa.

29. 3akon Oma 11 MpocTOro KOHTypa. 3akoHsl Kupxroda.

30. 3akon J[>xoyns-Jlenna.

Bropsie Bonpockl OnJieToB

1. BekTopHoe npousBeneHue. [IpaBuio Moaysisi ¥ TpaBUIIO HAMPABJICHUS.

2. IloHsiTie MAarHUTHOTO 1OJIsl. MarHUTHAsE MHAYKLMS KaK CHIJIOBas XapaKTEPUCTUKA MATHUTHOTO
noJjsi. MarautHasi coctaBiisitonas cuiibl Jlopenua.

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

4. JIBe BEKTOpHBIE XapaKTEPUCTUKN MarHUTHOTO MOJIsI B MATHETUKE U CBSI3b MEKly HUMU. BeIpakeHust
00BEMHOM MIIOTHOCTH SHEPTUN MAarHUTHOTO TOJI B MarHeTHKE

5. Ilpumenenne 3akoHa BCJI B BakyyMe: MarHuTHasi UHIYKLHS B IEHTPE BUTKA C TOKOM.

6. Cuita Ammnepa Jisi IpOBOJHUKA C TOKOM 3JIEMEHTapHOU JUIMHBI U IS IPSMOTO IMTPOBOIHUKA C
TOKOM KOHEYHOU JJIVHBI.

7. MarHuTHBII MOMEHT U BO3/ICMCTBHE HA HETO MAarHUTHOTO MOJIs. AHAJIOTUS MEXKY BUTKOM C TOKOM
Y MAarHUTHOM CTPEIKOM.

8. MaruuTHsli notok. Teopema OcTporpaackoro-l'aycca uist MAarHUTHOTO TIOJISL M BBIBOJBI U3 HEE.

9. Pabota cuibl AMIiepa B ciiydae ydacTKa IIPOBOJHHKA C TOKOM

10. PaGora cusnbl Amriepa B ciiydae 3aMKHYTOTO KOHTYPa ¢ TOKOM

11. IToHsiTHE UUPKYJIAILUU BEKTOPHOTO MOJISA. 3aKOH MOJHOI0 TOKA B BAKYYME U B MarHeTHKE.

12. [IpuMeHeHne 3aKOHa MOJIHOTO TOKAa: MAarHUTHOE T0JIe OECKOHEYHO JUIMHHOTO MPOBOJIA C TOKOM B
BaKyyMe.

13. IlpuMeHeHue 3aK0Ha MOJIHOI0 TOKA: MarHUTHOE M10JI€ TOHKOI'O TOPOM/1a ¥ ITTMHHOTO COJIEHOMIA.
14. SIBnenue sneKTpoMarHuTHOW MHAyKIMK. 3akoH Papanes u npaBuiio Jlenna. [Tonstue odpaTHoOi
CBSI3M. 3aKOH 3JIEKTPOMAarHUTHON MHYKIIUH.

15. Ilpuunnasl S1C MHAYKIUKA B ABMKYIIUXCS MPOBOJHUKAX U B HEM3MEHHBIX KOHTYpPaX MPOBOTHUKOB
B [IEPEMEHHOM MarHUTHOM IoJie. BuxpeBoe anekTpruieckoe noJje U BeipakeHue yepe3 Hero 31C
WHJYKIWH B HETIOJBUKHOM KOHTYp€ ITPOBOIHHKA.

16. KonnuecTBo 3apsiaa, MpOTEKILIEE B KOHTYPE IPOBOAHUKA IIPU U3MEHEHUH IIOTOKOCLIETIIIEHUS
KOHTYpA.

17. SIBnenune camonnaykuuu. Ilonarue naaykrusHocty koHtypa. JIC Camonnaykuuu. 3akoH Oma
JUISl y4aCTKa LEMH C MHYKTUBHOCTBIO. DHEPIHsI MATHUTHOIO TOJISI IPOBOJHUKA C TOKOM.
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MUHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA30BAHM S POCCUICKOI ®EJIEPALIVIN
DenepanbHOE TOCYyaPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YIPEKICHHE BHICIIETO 00pa30BaHUs
MOCKOBCKMH MOJUTEXHUUECKUI YHUBEPCUTET

HanpasJjieHue nmoaAroroBKu
15.03.05 «KoHCTPYKTOPCKO-TEXHOJI0THYECKOE o0ecneueHue
MAIIMHOCTPOUTEIbHBIX MPOU3BOACTBY,
Ipopunib: «KOHCTPYKTOPCKO-TEXHOJI0rHUYEeCKoe o0ecnedeHue ungpoBoro

IIPOU3BOACTBA»

dusuka
(HauMeHOBaHHE Ka(eapbl)

Kadenpa

MarepuaJjibl K 3K3aMEHY

10 I[I/ICI_[I/IH.HI/IHCCDI/ISI/IKa B MIPOU3BOJACTBCHHBIX U TCXHOJIOTHYCCKUX MMPOLCCCaX
(HauMMEHOBaHUE JUCLMIUIUHBIL)

@OPMCI npome:)fcymoqnoii ammecmayuu, npoesepAarouai cnenenb OC60EeHUA

komnemenyuttOK-3, OK-7

Oopa3sen onJieTa aJad DK3aMeHa

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIICKOM ®EJIEPALINU

®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE YUPEXX/EHUEBBICIIIET'O

OBPA30BAHUA
«MOCKOBCKHMI HOJII/ITEXHICFIECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHU MTOJIUTEX)

dakynbreT 6a30BBIX KOMIIETEHIINH, Kadenpa «Duznkay
JuctmmmHa «Pu3HuKa B IPOU3BOJCTBEHHBIX U TEXHOJIOTHIECKUX IPOIECCaxX»

OO0pa3zoBarenbHas IporpaMMa «KOHCprKTOpCKO-TGXHOJIOI‘I’I‘IGCKOC od0ecrneueHue
uu(poBOro NPoOU3BOJACTBA»

Kypc 1, cemectp 2

IK3amen no pazoeny « AneKmpomacHemusm»
BWIET Ne 1

1. [TonokeHKE U €ro OTHOCUTEILHOCT.

2. AHanorus MCKAY NOCTYNATCIBbHBIM U BpalllaTCIIbHBIM ABUKCHUSAMU

3. B nonke maccoit 240 kr ctouT uenoBek Maccoit 60 kr. JIoaka mibIBET co CKOPOCTHIO 2 M/c. YenoBek
IPBITAET C JIOAKH CO CKOPOCTHIO 4 M/C OTHOCUTEINIBHO JIOJKU B CTOPOHY ITPOTHBOIOJIOKHYIO
JBUKEHMIO JIOAKH. HaliTu CKOpOCTb JI0JIKM 1TOCIIE IPBDKKA YEIOBEKa.

VrBepkneHo Ha 3acenannu kadenpsl «dusuka» 10.05.2020 r., mporokon Nel0

3aB. kadenpoit

/_Kpacun B.IL. /
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Bonpocs! AJ1s1 TOATOTOBKH K 3K3aMeHy 10 pasjaeny «MexaHuka»

IlonoxkeHre U ero OTHOCUTEIIFHOCTb.

Tpaextopus. Conpukacaromasics OKpy)HOCTb. LIeHTp u paanyc KpuBU3HbBI TPACKTOPUH

CKOpOCTh ABUXKEHUS U €€ OTHOCUTEIbHOCTD.

Yckopenue. KacaTtenbHoe 1 HOpMaIIbHOE YCKOPEHMUSI.

JlexapToBa cucTeMa KOOpAUHAT.

Kunematnueckne 3aKOHbI IBHKEHHS

[TocrynarensHoe nBukeHue abcomoTHo TBEpAOTO Tena (ATT).
[TonsiTue cusbl. AGCONMIOTHOCT CHIIBI B KIIACCUYECKOM MEXaHUKE.
IToHsATHS paBHOAEHCTBYIOLIEH U COCTOSHUS IIOKOS.

[Tepssiii 3akoH HetoToHA. HEpLIMaIbHBIE CUCTEMBI OTCUETA.
Bropoii 3akoH HeroTOoHa 1 3aKk0H BeceMUpPHOro TAroTeHUS.
NMIynbC ¥ 3aKOH €ro U3MEHEHUS.

Tpernii 3akoH HbI0TOHA U COXpaHEHHE UMITYJIbCA 3AMKHYTON CUCTEMBI.
VY apsel 1 pa3phIBbI.

[ToHsiTHE CHUITOBOTO MOJIA

DneMeHTapHas paboTta u paboTa Ha KOHEYHOM MEPEMEIICHUH.
MomHOCTb.

Kunernueckast sHEpPrys U 3aKOH €€ U3MEHEHMUS.

[ToTeHnuanbHble CUJIOBBIE MOJISl U OTEHIIMATIbHAS SHEPTUSL.
MexaHnyeckas SHEpIrus 1 3aKOH €€ U3MEHEHUSI.
KoHcepBaTtuBHBIE CUCTEMBL.

DJIeMEHTapHBIN Yo MOBOPOTA U YII0Basi CKOPOCTh

CBs13p MEXly YIJIOBOW U JIMHEWHON CKOPOCTSIMH.

VYrioBoe ycKopeHue.

KacarenbHoe n HOpMalibHOE YCKOPEHUSI BO BpaILlaTEIbHOM JIBUKECHUU
Bpamarensnoe asuxenne ATT.

MoOMEHT UMITyJIbca U MOMEHT CHUJIBI

3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA.

MoOMEHT uMITyJIbCa U YIJIOBast CKOPOCTb. MOMEHT UHEPLIMH.
OCHOBHOE ypaBHEHUE TMHAMUKHU BpamarebHOro ABmwkeHuss ATT
OceBble MOMEHTBHI UHEPLIUA HEKOTOPBIX TEJ

Teopema Ilteitnepa

Pabota u xuHeTHYeCKasi SHEPTUs BO BpALIaTeILHOM JIBHYKEHUU
AHanorust MeJ1y NoCTyIaTeIbHbIM U BPAILATEIbHbBIM JIBHKCHUSAMU.
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1
2.
3.
4

o o

© 0o N

24,
25.
26.
217.
28.
29.
30.
31.

32.
33.
34.

JuddepernnanbHbie onepaTopbl TCOPUH OIS

HNuTterpanbasie Teopemsl Teopuu nois: ['aycca u Ctokca

IloTeHuManbHBIE U BUXPEBBIE BEKTOPHBIE OIS

CBefieHME UWHTETPAJbHBIX YpPAaBHEHMM dJ€KTpoMarHetusmMa K JIuddepeHIaIbHbIM
ypaBHeHUsAM Makcsesuia

Tok cmemenus

I'apmonmnueckue konebanus. uddepenunanbuoe ypaBHeHHE TaApMOHUYECKUX KOJIeOaHUN
1 ero o011ee perieHmne

BekropHoe npe/cTaBieHre TapMOHUYECKUX (PYHKITHIA

MexaHnueckue MassTHUKU

WneanbHblil KoNebaTeTbHBIA KOHTYP

. "'apMoHnueckue Koyie0aHus ¢ SHEPTETUUECKOM TOYKH 3PCHUS
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

3aryxaromue KonebaHus

By aennsie Kone6aHus

Pe3zonanc ammuTyasl

Pe3onanc ckopocTr. AMIIIIUTY/1a NOTJIOIIEHHS U AMIUIUTYAA TUCIIEPCUA
Bo3myieHus Mmexannueckou cpezsl. BoaHoBOe ypaBHEHUE.

BriBo BOJIHOBOTO ypaBHEHMS U3 ypaBHEHUI MakcBeia

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

lMapmonunueckue BoHbl. @a3zoBas ckopocTh. [[imrMHa BogHbI. BOIHOBOW BEKTOP
HNHTEHCUBHOCTH TApMOHUYECKOM BOJIHBI

[TakeTpl rapMOHMYECKUX BOJIH

I'pynmosast ckopocThb

JlnuHa KorepeHTHOCTH. BpeMst KorepeHTHOCTH

SIBnenne wunHTepdepennmuu. KorepeHTHble HcTOuHUMKH. HeoOXoaumble M JOCTaTOYHBIC
YCJIOBHSI KOTEPEHTHOCTH UCTOYHHUKOB

Wutepdepennus chepuueckux BOIH

OnTtuueckuii xoa. Y ciaoBust UHTEPPEPEHIITMOHHOTO MAKCUMyMa U MUHUMYMa.
YcnoBue NpoCTpaHCTBEHHOW KOT€PEHTHOCTH.

Cxema lOnra

Wutepdepennus B Tonkux miéHkax. Konsiia Hetorona

Asnenune qudpakuuu. [punnun [tolirenca-Openens

3onbl @penens. [IpAMonMHENHOCTh pacIpOCTpaHEHUs CBETA B OAHOPOJHON cpenie
Hudpakuus @DpeHens Ha KPYIVIOM OTBEPCTHU. YCJIOBHE TEOMETPHUUYCCKON ONTHKH.
Ycnosue qudpakiun Opaynrodepa

Hudpakaus @payHrodepa Ha e 1 Ha OAHOMEPHOH AUPPAKIIMOHHOMN peméTKe
Hudpaxius Opaynrodepa Ha kpucramiax. Ycinosue Bynbsga-bparra
Pazpemaroniast crocoOHOCTh TUPPAKITMOHHON PEIIETKHY.



67

Bomnpoce! AJ1s1 MOATOTOBKH K IK3aMeHy o pasjaeny « TepMoauHamuka,
MOJIEKYJ/ISIPHO-KHHETHYeCKasi TeOPUsl, KBAHTOBasi puzuka»

IlepBble Bonpockl OnJiera

RRO©oo NGO~ WNE

13.
14.

15.
16.
17.
18.
19.

0.
1.
12.

[Mpenmer T/I. Pabota u Terwio.

TJ1 mapamerpsl u T/l cocTosinue.

PaBHoBecHbIe 1 HepaBHOBecHbIE T/l cocrosiHus. ['as.

Temneparypa kak ¢yHkuus paBHoBecHOro T/ cocTostHMS.

VYpaBHeHue cocrosHus. MneanbHblid ras.

Bayrtpennss sueprus kak ¢pyaknus T/l cocrossaus: nepoe Havano T/I.

TennmoéMKOCTH UAEaIbHOIO ra3a B pa3JIM4HbIX IIPOLECCAX.

OO6parumbie 1 HEOOPATUMBIE TIPOIIECCHI.

Bropoe nauano T/l. DuTponus.

Bo3spacranue sHTponuu B HEPABHOBECHBIX MPOIECCAX N30JIUPOBAHHON CUCTEMBI.

Uucno ABoraapo. Pazmepsl mosieky.

Oproanyeckas TeopeMa. 3aKOH O PaBHOM pPacHpeles€HUU SHEPIHMHM TEIUIOBOIO JIBH)KECHHS B
COCTOSIHMM TEIIJIOBOI'O PABHOBECHS.

Wneanbusiii ra3 ¢ Touku 3peauss MKT

BuyTpeHnHsis sHEprus uaealbHOrO ra3a v €ro TEIUIOEMKOCTH B PAa3IMYHbBIX MPOIeccaxX C TOUYKU
3peHus MKT.

MUKpOKaHOHUUYECKOE U KAHOHUYECKOE PACIIPEAETICHUSI.

UYucna 3anoHEeHUs] OTHOYACTUYHBIX COCTOSIHUN M OAHOYACTUYHBIE (DYHKIIUU paclpeieIeHUs
Pacnipenenenne Maxkcseinna.

Pacnipenenenune bonprmana. bapomerpuueckas popmyna.

MakpocOoCTOSIHUE U €r0 CTaTUCTUYECKUM Bec. CTaTUCTUUECKUM CMBICI SHTPOIHH.

Bropsbie Bonpockl 01J1€TOB

LN~ wWNE

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

®opmyna [Inanka quig paBHoBecHOro n3nyuenuss AUYT

Buemnnii pororddexr

Dddexr Komnrona

®otoHbl. KopnyckynsipHO-BOIHOBOM IyaIn3M UIsl SJIEKTPOMAarHUTHOTO U31yYEHHUS.
['unoresa ne-bpoitns. Bonna ne-bpoiins

OKCnepUMEHTAIbHBIE IOKA3aTeIbCTBA BOJHOBBIX CBOWCTB MUKPOYACTHIL
Cratuctuueckuil cMbIch BoJH Matepuu. [loHsTHE BOTHOBOM (DyHKIMH

[Mpunnun cynepnosunuu. CooTHomeHuss HeomnpeaenéHHocren ['eizenbepra «koopauHarta-
HMITYJIBCY

KBanoTroBoMexaHNYECKHI ONIEPaTOp U €ro COOCTBEHHbIE 3HAUCHUS

UYucroe u cMelIaHHOE KBAHTOBOMEXAHUYECKOE COCTOSTHUE

O6mee ypasuenue llpenunrepa

Craunonapnoe ypasuenue lllpenunrepa

CooTHOILIIEHHE HEOTPEACIEHHOCTEN «IHEPTUSA-BPEMSI»

beckone4yHo Ti1yO0OKH TOTEHIIUATBHBIN SITHK

KBanToBas cratuctuka boze-OiiHiuTeiHa

KBanrtoBas cratucruka ®@epmu-/Iupaxa

OCHOBBI 30HHOM TEOPHUU AJIEKTPOHA B KPUCTAJLIE.

CobcTBeHHAs TPOBOJUMOCTD TIOTYTIPOBOTHUKOB

[TpuHIMIIBI pabOTHI MOTYITPOBOAHUKOBOIO IO
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