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[MoBecTKa AHA:

1. CNYLWAJNI:  Bonpoc akTyanusauun paboymx nporpaMm AUCUMMANUH MO
crneymansHoctn 15.05.01 «[lMpoekTMpoBaHUE TEXHOMNOTMYECKUX MaLUNH U KOMMIEKCOBY,
Oon (cneuwanusayms): «[1pOeKTUpOBaHNE  TEXHOJIOTMYECKUX  KOMIJIEKCOB B
MaLLINHOCTPOEHUM.

BbICTYTIN/IA: pykoBogutens OI1  "lMpoeKkTupoBaHUE  TEXHONOTNYECKUX
KOMIM/IEKCOB B MalLMHOCTPOEHUN" aoueHT Ab66scoB B.M. 0 BO3MOXHOCTU MCMNO/b30BaHUSA
PrA 2020 roga no aucuunauHe "®usmMka B NPOU3BOACTBEHHbLIX U TEXHONOTMYECKUX
npoueccax" ans o6yyeHnsa CTyAeHTOB Mo obpasoBaTesibHOW Nporpamme Habopa 2021 roga
no cneunansHoctn  15.05.01  «[l1poeKkTupoBaHMe  TEXHONOTMYECKUX MaLUNH N
Komnsekcos», Ol (cneunanmsauma): «MpoekTnpoBaHne TEXHONOrTMYECKNX KOMIIEKCOB B
MaLLIVNHOCTPOEHUN».

MNOCTAHOBWJIN.

53. CuutaTb cofepXaHve paboyer nporpammbl akTyaslbHbIM U BO3MOXH
MCNOJb30BaTb Paboyyd nporpaMmy AUCUUMNIUHBLI “"®u3nKa B MPOU3BOACTBEHHbLIX W
TEXHO/IOrMYeCcKNX npoueccax”, ytBepxaéHHyto B 2020 rogy (13.09.2020r., npoTokon
Nell) Aana o6ydeHus cTygeHToB 2021 roga Habopa no creuwanbsHocTu 15.05.01
«[1poeKTupoBaHne TEXHONIOTMYECKNUX MalMH U Komnaekcos», Ol (cneymnanmsayms):
«[MpoeKTNpoBaHNE TEXHONOTMYECKUX KOMIJIEKCOB B MALUMHOCTPOEHUN.

3aBegylowmnin Kageapou
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[Iporpamma mucuuminHel «@u3MKa B MPOU3BOACTBEHHBIX M TEXHOJIOTHYECKHUX
npoiieccax» coctapieHa B cooTBeTcTBUU ¢ TpeboBanusiMu ®I'OC BO u yueOHbIM
maHoM 1o crnenuainbHocTu 15.05.01 «IIpoekTupoBaHre TEXHOIOTMUECKUX MAIlUH
U KOMIUIEKCOB»,  crnenuanuzaimusi  «lIpoekThupoBaHne  TEXHOJOTUYECKHUX
KOMILJIEKCOB B MAIIMHOCTPOCHUM»

IIporpammy cocraBuIu:

npod., 1.¢.-m.H. B.I1. Kpacun,

noi., K.¢.-M.H. A.}O. My3bruka

[Iporpamma  auciuniauHel  «®Pu3Mka B MOPOU3BOJACTBEHHBIX U
TEXHOJIOTUYECKUX TMpoueccax» no crneunanbHoct 15.05.01 «IIpoextupoBanue
TEXHOJIOTUYECKHX MAalllMH U KOMIUIEKCOB», YTBEpXKJAEHA Ha 3aceaHuu Kadeapsbl
«Dusukay.

«02» centsi6pst 2020 r., mportoxon Ne 1

3aBenytromuii kadeapoin «Duzrkar»
npod., 1.¢.-M.H. /B.I1. Kpacun/

[Iporpamma cornacoBana ¢ pyKOBOJUTEIEM 00pa30BaTEIbHON MPOrPaMMBI IO
cennanbHOcTH  15.05.01  «IIpoekTHpOBaHME TEXHOJOTMYECKUX MAlIMH U
KOMIUIEKCOB» MO  crnenuanu3aiuu  «IIpoekTHpoBaHME  TEXHOJIOTMYECKHUX
KOMILUIEKCOB B MAIlTUHOCTPOCHUMN

[Tporpamma cornacoBana ¢ p GBOUTENEM 00pa3oBaTeIEHOM MPOTPaMMEI
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1. Ileau ocBOeHNSI JUCHMILIHHDI.

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.

JMucunmuinHa «®u3nka B MPOM3BOJCTBEHHBIX M TEXHOJIOTHYECKHUX
nporieccax» oTHocutTcs K 6aszoBoit yactu (b11) 6a3zoBoro mukia (bl) ocHoBHOM
obOpazoBarenbHOM Nporpammsl ciermanurera (OOID).

«duzuka B  TPOU3BOJCTBEHHBIX M  TEXHOJIOTHYECKHX  IPOIleccax»
B3aMMOCBSI3aHa JIOTUYECKH U COJIEPKATEIbHO-METOAUYECKH CO CICAYIONIMMU
mucrurminaamMu OOIT

B 6az0601tt uacmu 6azoeo2o yuxna (b11):

—BrIcmas maTemMaTuka;
—Teopernueckas MEXaHUKA,

B wacmu oucyunaun cneyuanuzayuu 6azosozo yuxia (b12):

—DNEeKTPOTEXHUKA U DJICKTPOHUKA

3. IlepeyeHb MUIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHUsI N0 TUCHHUIIJIMHE
(MoayJ110), COOTHECEHHBbIE € IUIAHMPYEMbIMH Pe3yJIbTaTAMHU OCBOEHHS
o0pa3oBaTeIbHON IPOrPpaMMBbl.

B pesynapTate OCBOGHHMS JOUCHUIUIMHBI (MOAYNs) Yy  OOyYarOIIMXCS
bOopMHPYIOTCS  CIIEIYIONINE KOMIIETCHIIMM U JIOJDKHBI  OBITh  JIOCTUTHYTHI
CleyIolre pe3yabTaThl 00yYeHHUsl KakK 3Tan (OPMUPOBAHUSI COOTBETCTBYIOIIMX

KOMIIETEHIIN U
B pesyabTare
OCBOCHHA
Kon o0pa3oBaTebHOM IlepeyeHb MIaHUPYEMBbIX Pe3yJbTATOB
KOMIIETeHIIUH NPOrpaMMbl 00y4yeHHs THCHUIIHNHE
00y4YaroIIuiics J0J1KeH
00J1a1aThH




OK-3 TOTOBHOCTBIO K 3HATH:

CaMOpPa3BUTHIO, ® OCHOBHbIE ()U3UYECKUE 3aKOHBIB
camopcanu3aluu, 00bEME, HEOOXOIUMOM IS
HCIIOJIb30BAaHMIO camopcanu3anuu
TBOPYECKOrO YMeETb:
HOTCHIMAIa ® NPUMEHATHYUINUECKUE 3HAHUSAIISA
JOCTHKEHU TIOCTAaBICHHOM 1IeNIN
BJIa/IE€Th:

® METOJaMU MOMOJHEHUS U IPUMEHEHUS
bu3znyecKuX 3HaAHUI MPU pelIeHUH
MOCTaBIICHHBIX 33734

OK-7 CIIOCOOHOCTBIO K 3HATh:
caMOOpraHu3aIuy U ® CIOCOOBI MOMIOTHEHUST (PUZUICCKUX
caM000pa30BaHUIO 3HAHUH
yMeTh:
® HaxOJWUTh TpeOyemble PU3NUECKUE
3HaHUS
BJIAJIETh:

® METO/aMU OMNpeeSICHHS] HCTOYHHKOB
(bU3HUYEeCKUX 3HAHUN

4. CTpyKTYypa M colep:KaHue JUCHUIIHHBI.

OOmasi TpyA0€MKOCTh JAUCIUILIMHBI COCTABISECT 8 3aUeTHBIX CIHMHUIIL, T.C.
288 akanemuueckux dvacoB (u3 HuXx 144 wyaca — camocTosiTeabHas pabora
CTY/ICHTOB).
Ha mepBom Kypce BHepBOM CEMECTPEBBICISICTCS 2 3a4eTHbIC €IUHUIBL, T.€. /2
aKaJeMHUYecKHx 4aca (13 Hux 36 4acoB — caMOCTOATEIbHAas paboTa CTYICHTOB).
Ha nepBom Kypce BO BTOPOM CEMECTPEBBIZICTACTCS 2 3a4€THBIC SUHUIIBI, T.€. 2
aKaJeMUYecKux Jaca (13 Hux 36 4acoB — caMOCTOSITEIbHAs padoTa CTYICHTOB).
Ha BTOpOM Kypce B TpeTheM ceMeCTpe BhIJEIsSeTC 2 3a4eTHbIC eIUHUIIBI, T.C. /2
aKaJleMUYeCcKHX yaca (U3 HuX 36 4acoB — cCaMOCTOsITEIbHAs padoTa CTYJEHTOB).
Ha BTOpOM Kypce B 4eTBEPTOM CEMECTpE BBIJIEISIETCA 2 3aU€THbIE €AUHULIBI, T.C.
72 akameMuuyeckux 4yaca (13 HuX 36 4acoB — CaMOCTOSITEIbHAS padoTa CTYJCHTOB).

Pacnipenenenne ayJuTOpHBIX 4YacoB IO BHJAM 3aHATUN MPOU3BOJUTCS
CIEAYIOIIUM 00pa3oMm.
IlepBolii cemecTp: nekiuu — 1 yac B Henento (18 yacoB), ceMUHApCKUE 3aHATUS —
HeT, JlaboparopHsle paboTel — 1 uvac B Hemenmo (18 wacoB), popma KOHTpoOJIs
—3K3aMEH.



Bropoii cemectp: nexkunn — 1 yac B Henenmto (18 yacoB), ceMuHapCKue 3aHATUS —
1 gac B Hememo (18 wyacoB), nmaboparopHbie paOOThI — HET, Gopma KOHTPOJIS
—3ay4€r.

Tpernii cemectp: nekuun — 1 yac B Henemto (18 yacoB), ceMUHapCKUe 3aHITHUS —
HeT, naboparopubie pabotel — 1 wac B Hememo (18 wacoB), ¢opma KOHTpoOIIs
—3K3aMEH.

YerBépThiii cemecTp: Jekuuu — 1 yac B Hexmemo (18 wacoB), ceMmHapckue
3aHsaTHS — 1 yac B Hexemo (18 yacoB), maboparopHbie padOThl — HET, (hopma

KOHTPOJII —3K3aMCH.

CrpykTtypa U cojepkaHue TUCHUIUIMHBI «DPU3MKa» MO CpOKaM M BUIAM
paboThI OTPAKEHBI B MPUIIOKEHUH A.

Conep:xkanue pa3aejioB TUCHUILTHHBI
IlepBbIi cemecTp

Beenenue B pusnyeckuii 1adopaTOPHBIH NPAKTHKYM
[Ipssmbie u KocBeHHBIE (pu3myeckue u3mepenms. OOpaboTka pe3ynbTaTOB
WU3MEPEHUH U SKCIIEPUMEHTAIbHBIC TOTPEITHOCTH

KunemaTuka noctynarejbHOro ABUKeHUsI

@usnuecknii BexTop. Ilonsarne opra. Teopust otHocuTensHOCTH [ anumes.
[lonoxxeHne © €ro OTHOCUTENIBHOCTb. TpackTopuss MAaTEpUaJIbHOU  TOYKH.
Conpukacaromascs IUIOCKOCTb M CONPHUKACAIOIIAACS OKPYKHOCTb. DJIEMEHTAPHOE
MEPEMEILICHUE U DJIEMEHTApHBIA MyTh. CKOPOCTh JBHKEHHUS M €€ OTHOCHUTEIBHOCT.
[IpuHIMO cyneprno3uiuu JABWKEHUU. YckopeHue. KacaTenbHOe M HOPMalbHOE
yckopenus. JlekapToBa cucreMa koopauHaT. KuHemaTuueckue 3aKOHbBI JIBUKEHUS.
[TocTtynarenpHoe ABM)EHHUE a0CoM0THO TBEpa0TO Tena (ATT).

JAMHAMHKA OCTYNATEJIbHOI0 ABHKCHUS

[Tonsitue cuiibl. AGCONIOTHOCTh CUJIBI B Kilaccuyeckod mexanuke. [loHaTus
PaBHOAECUCTBYIOIIEW M cOCTOsIHUS MOKOos. [lepBbiii 3akoH Herorona. MHepumanbHbIe
cucreMbl orcu€ra. Btopoi 3akoH HproToHa W 3akoH BceMHpHOro TiIroreHus.
HNmnynec u 3aKkoH ero usMeHeHus. Tpetun 3akoH Hbr0TOHA U cOXpaHEHHE UMITYJIbCa
3aMKHYTOU cucTeMbl. LIeHTp Macc cucTeMbl. Y 1apbl ¥ B3pPbIBBI.

Pa0oTa u 3Heprust B noCcTynaTe1bHOM ABHKECHUHU



[TonaTtre cumoBorOo MOJsA. DieMeHTapHas pabora u paboTa Ha KOHEUHOM
nepemenieHnd. Momuocts. KuHeTnueckas sHeprus u 3aK0oH €€ u3MeHeHus. Teopema
Kénura. IloTeHuumanpHble CHJIOBBIE TIOJSI M TOTCHUMAIbHAs JSHEPrus. 3aKOH
U3MEHEHMS MOTEeHUUANbHOW 3Hepruu. Henmorenuuanbublie cuiioBble nois. [lone cun
CONIPOTHBJICHUSI KaK IMPUMEpP HEMOTEHUHAIBHOIO CHJIOBOrO moJid. MexaHudeckas
SHEPrus U 3aKOH €€ n3MeHeHus. KoHcepBaTUBHBIE CUCTEMBI.

KunemaTnka BpanmarejabHOro ABHKCHUS

DJIEMEHTApHBIM yrojl TOBOPOTa W yIJoBasg CKOpoCTh. CBSI3b MEXKAY
AJIEMEHTAPHBIM YTJIOM IOBOPOTa M 3JEMEHTapHBIM nepemenieHueM. CBs3b MEXIY
YIJIOBOM M JIUHEWMHOUN CKOPOCTSIMU. YTJI0BO€ YckopeHue. KacarenbHoe U HOpMalbHOE
YCKOpEHUsT BO BpamjaTteJbHOM JABWKEHUU. BpamarensHoe nauxenne ATT.
CooTHonIeHNE MEXKTy BpallaTeIbHbIM U MOCTYNATEIbHBIM JIBHOKCHUSIMH.

JAMHaMKHKa BPAIIATEJIbHOI0 ABHKEHHSA

MOMEHT UMITyJIbCa U MOMEHT CWJIbl. 3aKOH U3MEHEHHUS] MOMEHTA UMITYJIbCA.
OTHOCHTENIPHOCTP MOMEHTA HMITyJIbca. MOMEHT HMMITyJbCa M YIJIOBAas CKOPOCTb.
MowmenT nHepiu. OCHOBHOE ypaBHEHHE TMHAMUKH BpamaTeabHoro asukenust ATT.
OceBbie MOMEHTHI HMHEpPLUMH HEKOTOpbIX Teia. Teopema IllteitHepa. PaGotra wu
KMHETUYECKAasl DSHEpPrusi BO  BpPAIIATEIIbHOM  JBWKCHUM. AHAIOTUS — MEXKIY
NOCTYIATEIbHBIM U BpallaTEIbHBIM JBUKECHUSIMU.

Bropoii cemecTp

Hanpsax€éHHOCTD 3J1eKTPOCTATHYECKOI0 MO0JIA

DNeKTpu4ecKuil 3aps] KaK HCTOYHUK 3JIEKTPOCTATUYECKOIO IMOJIsl. 3aKOH
Kynona. Ilpunuunsl OnuskonedcTBus u aanbHoAeicTBus. [lonsitue Qusmyeckoro
noJisl. DJNEKTPOCTaTUYECKOE II0JIe KaK YacTHBIM cilydaid (U3MYECKOTo MOJsl.
Marematuyeckue TOJIE Kak CHOcOO OINHUCAaHUS HENPEPBIBHO pacnpenenéHHON
Marepud. Hampsok€HHOCTh KakK CHIJIOBAas XapaKTEPUCTHKA DIIEKTPUYECKOTO TOJIA.
[TpyHIMD Cynepno3uuuu 3JIEKTPUYECKUX MOJEH B NPUMEHEHUM K HANpPSKEHHOCTH.
[Tome JATIOJIA. Ocobennoctu CHJIOBBIX JIMHUMN MOJISTHANIPSKEHHOCTH
asieKTpocTtatuyeckoro  mnoss.  [lorok  BekTtopa — Hampsk€HHOCTH.  Teopema
Octporpanckoro-I'aycca (OI') B Bakyyme. Ilpumenenune teopembl OI' qist pacuéra
HANPSDKEHHOCTU PAaCIPEICIEHHBIX HCTOYHUKOB.

I[ToTeHUAJ JIEKTPOCTATHYECKOI0 MOJISA

IToTenuanbHOCTH BJIEKTPOCTATUYECKOTO OJIS. ITorenuuan KakK
SHEPreTHUYECKass XapaKTepUCTHKA JJIEKTpocTaTHYeckoro mojss. CBs3b MeXAy
HANPSDKEHHOCTRIO W MOTEHUUAIOM. [IpMHIMIT Cynepno3uiuu 31€KTPOCTATUYECKUX



noJiel B MpUMEHEHUH K noteHuuany. Hanpspkenne. PaboTta 31eKTpocTaTUYeCKUX CUl
Ha MepeMeIIeHnU MTPOOHOTO 3apsiia. DHEPTUSl CUCTEMBI 3aps/I0B.

I[I/IZ)JICKTpl/IKI/I ! IIPOBOAHUKHU B IJICKTPOCTATHKE

JusnekTpuyeckas cpena. [ongpu3zarusi. JusnexkTpuueckast
BOCIIpUUMYMBOCTh.  Teopema OI' B gudnekrtpuke.  Judnexkrpuyeckas
POHUIIAEMOCTb. DneKTpuYecKoe cMelIeHue (MHAYKIIHS). [Tonsitue

IIEKTPOCTATUYECKOr0 IIPOBOAHUKA. PacrpenencHue 3apsaa 1o ero moBEpXHOCTH.
OnekTpuyeckas €MKOCTh YEIMHEHHOIO NPOBOJHMKA. B3amMHasg EMKOCTb ABYX
poBOJHUKOB. KoHIeHCaTOpbl. DHEPTHSl SJEKTPUUECKOTO TOJIA.

3aKOHBI MOCTOSTHHOT0 TOKA

Bektop miotHoctn Toka. Cuna Toka. 3akoH Oma B nuddepeHnranbHOMu
dbopme. YnenbHOe compoTHBIeHHE cpenbl. 3akoH OMa B MHTErpaibHOU (opMme.
ComnpoTuBiieHHe ydacTka 1enu. Dnektpoapuxymas cwia (3/]C) ydyactka. 3akoH
Jlxoyns-JleHna B uHTerpanbHoi U B tuddepeHnuanbHoi Gpopmax.

Marnerusm

MarsnuTHoe Moje€ W €ro BO3ACHCTBHE Ha ABWXKymuecs 3apsabl. Cuna
Jlopennia. MarnutHas wunaykuus. Cuna Amnepa. MarHuTHbIE MOMEHT W
BO3JIECTBHE HA HET0 MAarHUTHOTO Mojs. ICTOYHMKM MarHUTHOTO MOJIsA. 3aKOH
buo-Cagapa-Jlanmaca. MarautHelii otok. Teopema OI' myis MarHMTHOTO MOJIA.
PaGota cunpl Ammepa. 3akoH TOJHOTO Toka W ¢usnueckas teopema CTokca B
BaKyyM€ M B MarHetuke. Hanpspk€HHOCTP MarHMTHOrO 1OJisA. MarHuTtHas
BOCIPUUMYHMBOCTh U MarHWTHasi NMPOHULIAEMOCTb. JIMHEelHble MarHeTHKu (Aua- u
napamMarHeTHKW) U HEIMHEWHBIA MarHeTuku (heppomarnetrkn ). HamarunuuBanue
(deppoMarHeTUKOB: KpHUBash HayaJlbHOM HAMarHMYEHHOCTH, TpeleibHas |
HeIlpe/ieibHbIe NeTJIN rucTepe3uca. JKECTKUe  MATKHE MArHETUKH.

DJIEKTPOMATHUTHAS MHAYKIHUS

3akon ®apanes u npaBwio JleHuna. BuxpeBoe »3ieKTpuuecKoe IOJIE.
Camounaykuus. Ilepexonnble TpoLECChl B JIIEKTPUUYECKOW NEMU. DHEPrus
MAarHUTHOIO MOJIS.

Tpernii cemectp
YpaBHenuss MakcBesiia

Huddepennmansubie oneparopsbl Teopuu mosist. MHTerpaabHbie TEOpEeMbl
teopuu noiisi: ['aycca u Crokca. IloTeHIManbHble U BUXPEBbIE BEKTOPHbBIE MOJIS.



CBeneHue MHTErPajJbHBIX YPABHEHHM AJIEKTpOMarHeTusMa K AuddepeHunaibHbIM
ypaBHeHUsM Makcseina. Tok cMeleHus.

Kosie0anus

["apmonunueckue KoJIeOaHmsI. HuddepennmansHoe ypaBHEHHE
rapMOHUYECKHX KoJieOaHWW M ero oOiiee pernieHue. BeKTopHOe TpencTaBlICHHE
FapMOHUYECKUX GyHKITHA. Mexanuueckune MAasiTHUKHU. NneanbHbii
KoJiebaTenbHbIl KOHTYp. ['apMoHHWYeckne KoJIeOaHWsS C DHEPTeTHUYECKOM TOYKU
3peHus. 3aryxaromue KoseOaHus. BbiHyXIeHHble KoyieOaHusa. Pe3oHaHc
aMIUIMTYyAbl. PEe30HaHC CKOpOCTU. AMIUIMTYAa TOTJIONIEHUS M aMIUIATYZJa
JVCIIEPCHH.

Bosnbl

Bosmynienns MexaHunueckon cpenpl. BonHoBOoe ypaBHeHue. BriBoa
BOJIHOBOT'O ypaBHEHHUs U3 ypaBHeHHI Makcpesia. CBOMCTBa 3JI€KTPOMArHUTHBIX
BOJIH. ['apmonunyeckue BosiHBL. Pa3zoBasg ckopocTh. JliMHAa BOJIHBL. BoOJaHOBOM
BEKTOp. VIHTEHCUBHOCTh IApMOHUYECKON BOJHBI. [lakeTsl rapMOHMYECKUX BOJIH.
I'pynnoBast ckopocTs. J[iinHAa KOT€peHTHOCTU. BpeMst KOrepeHTHOCTH.

HNuTepdepenuus

SBnenue wnTepdepennun. KorepentHeie ucrounnku. HeoOxomumbie u
JIOCTaTOYHBIE  YCIIOBUSL ~ KOT€PEHTHOCTM  HUCTOYHHKOB.  MHTepdepeHuus
chepuueckux BoJH. OnTuueckuit xoA. YcioBus —HHTEPHEPEHLHOHHOTO
MakCMMyMa M MUHHMyMa. YCIJIOBHE BPEMEHHOM KorepeHTHocTH. Cxema FOHra.
WUurtepdpepeniuss B ToHkux 1i€HKax. Konbua HeroTtona. IlpocTpancTBeHHas
KOTE€PEHTHOCTb.

JAudpakuus

SABnenue nudpaxmuu. I[lpunnun [roiirenca-Openens. 3oHbl DpeHens.
[IpssMONTMHEMHOCTD pacpoCTpaHEHUsI CBETa B OJHOPOAHOU cpene. Judpaxius
@peHenss Ha KPYIJIOM OTBEPCTHM. Y CIIOBUE T'E€OMETPUYECKOW ONTHKH. Y CIOBHE
mugpakunn Opaynrodepa. Judpakuns OpayHrodepa Ha 1meand U Ha OTHOMEPHOU
mugpakuronHol pemérke. Judpaknus OpayHrodpepa Ha KpucTawiax. Y ClOBUE
Bynbga-bparra. Paspemaromas crnocoOHOCTh  AUPPAKUMOHHOM  pEHIETKU.
AnpTepHaTuBHOe TpuHIMNY [rolireHca-Openenss omnucaHue  AUPPAKIUU:
napametp audpakuuu. Judpakmus dOpaynrodepa cxoxsmmxcs BoiH. Onucanue
muppakiun  OpayHrodepa IIOCKUX BOJH C  TOMOIIBI  COOTHOIIEHUS
HEOIPEAEIEHHOCTEN.



Hoaspuzauust

IlonepedHOCTs BOJH W NOJSIPU3alUOHHBIE  sABJIECHMs. Jlnarpamma
MHTEHCUBHOCTU. Marpuua KOTepeHTHOCTH M CTENEHb KOIEPEHTHOCTH OCEH.
Hopwmanbnsle koopauHatbl. llonsipuszamuss B (ha30BO-HEKOTEPEHTHBIX BOJHAX:
HEIOJSAPU30BaHHBIN  CBET; IUIOCKONOJSIPU30BAaHHBIA CBET; 3aKOH Maioca;
YaCTHUYHO MOJsipU30BaHHbIN cBeT. [lomspuzanus B (a30BO-KOTEPEHTHBIX BOJHAX:
JeBass W IIpaBas JJUIMNTHYECKAs IOJSpU3alMs; KPYroBas IOJIAPU3ALIHS.
OnTtuyeckn aktuBHBIE cpeabl [lonspusanumoHHble METOABL: 3aKOH bprocrepa;
JBOMHOE JIy4ENPEIOMIICHUAE; TUXPOU3M.

YeTBEpTHIN cEMeCTP

OcHoBbl Tepmoannamuku (T1)

IIpenmer TJ. PaGora u temmo. TJ| mapamerpest u TJ| cocrosHue.
PaBHoBecHble U HepaBHOBecHbIe T/] cocrosinus. ['a3. Temmeparypa kak QyHKIUs
paBHoBecHOro TJI cocrosiHMs. YpaBHEHUE COCTOsiHUS. HMpeanbHbld Tas.
Buaytpennsiss sHeprust kak Qynkuus TJ| cocrosHus: nepBoe Havaio T/I.
TemmoémMKocTH HI€aNbHOIO Tra3a B pasluyHbIX mporeccax. OOpaTumbie U
HeoOpaTtumeble mpouecckl. Bropoe nauano TJl. DuTponus. Bospactanue sutponuu
B HEPABHOBECHBIX IMPOLIECCAX U30JUPOBAHHON CHUCTEMBL.

OCHOBBI MOJICKYJISIPHO-KHHETHYECKOH Teopun cTpoeHus Bemectsa (MKT)

Uucno ABorazpo. Pazmepbl Mosiekyn. Dproaudeckas Teopema. 3aKOH O
PAaBHOM pAaCIIPEEIEHUNA JHEPIUU TEIIOBOTO JABHKEHUS B COCTOSIHUH TEILUIOBOIO
paBHOBecusa. MpeanbHpii ra3 ¢ touku 3peHus MKT. Buyrpennss sHeprus
MJICAJIbHOIO Ta3a U €ro TEIUIOEMKOCTU B PA3JIMYHBIX MPOLECCaX C TOYKH 3PEHUS
MKT.

JJIeMEeHThI CTATUCTHYECKON PU3MKH

MUKpOKAaHOHHYECKOE W KAaHOHHMYECKOE  pacnpeneneHusd.  Yucna
3alOJTHEHUSI  OJHOYACTUYHBIX COCTOSHUM W OJHOYACTUYHBIE  (YHKIUU
pacupenenenus. Pacnpenenenme MakcBemna.  Pacnpenenenue  bosbumana.
bapomerpuueckas dopmyna. Pacnpenenenue I'mG6ca. MakpococTossHUE U €ro
cratucThiecknid BeC. CTaTUCTUYECKHUI CMBICI SHTPOIIUH.

SIBJIeHus mepeHoca

Ilonatue noxanpHOoro TJI paBHOBecus. BpIpaBHMBAOIME ITIOTOKH H
BEKTOPbI TUJIOTHOCTU MOTOKOB. (Ci1a0OHEpaBHOBECHBIE CHUCTEMbI B JIMHEHMHOM
pexume. Koaddunuentsl mnepeHoca. JlimHa u Bpemsi CBOOOJHOTO mpooera.



Bripaxenue KO3 UIIUEHTOB nepeHoca yepes MUKPOCKOIINYECKUE
XapaKTEPUCTUKHU MOJIEKYJIbl. SIBIIEHUS IEPEHOCA U SHTPOIUSI.

KBanTOBOONTHYECKHUE SBJICHUSA

TemnoBoe wu3myueHue. DHEPreTUYECKass CBETHUMOCTh, OCBEHIEHHOCTh WU
NOTJIOUIAIONIAasl CIIOCOOHOCTh. PaBHOBECHOE TEIUIOBOE W3IYYeHHE U 3aKOH
Kupxrogpa. ®yukuus Kupxropa u abcomotHo uéphHoe Tteno (AYT). 3akon
Credana-bonbiiMana, 3akonsl Buna. @opmyna [Inanka. Buemnuit ¢porordpdexr.
Odpdexr Komnrona. @DotoHsl. KopryckyaspHO-BOTHOBOM  JyaausMm s
AJIEKTPOMArHUTHOTO U3JIyYEHUS.

JJIeMeHThbI KBAHTOBOI MeXaHUKH

Atom Bomopoma mno bopy. I'maBHoe kBaHTOBOE uymcio. CepuanbHas
dbopmyna bansmepa.

I'mnoreza  nme-bpoitna. Bonna  ge-bpoitns.  DkcniepuMeHTalbHBIE
JI0KA3aTeJIbCTBA BOJIHOBBIX CBOMCTB MUKpOYacTHL. CTaTUCTUYECKUN CMBICI BOJIH
matepuu. llonarue BonHOBOW GyHkuu (B®). I[lpuHiun cyneprno3uiuu.
CooTtHotienus Heomnpeaenéunocteit ['elizenoepra.

Atom Bogopoaa no peaunrepy. OpOuTtanbHOE U MATHUTHOE KBAHTOBBIE
yucna anekTpoHa. CnuH 3nekTpoHa. MexaHWYeCcKMd W MarHUTHBIM MOMEHTBI
MHOTO3JIEKTpOHHOrO aroma. I[Ipuunun Ilaynmu. PacrnipeneneHue 35€KTPOHOB I10
SHEPreTUYeCKUM YpoBHSAM. Du3nyeckas OCHOBA NEPHUOJUYECKON CHUCTEMBI
3JIEMEHTOB Menpeneena.

5. O6pa3oBaresibHbIE€ TEXHOJIOTHH.

Meronuka mnpenojaBaHus AUCUHUIUIMHBL «Du3uKa» nOpenxycMaTpuBaeT
UCIIOJIb30BAHUE PA3NIUYHBIX (DOPM MPOBEACHUSATPYNIOBBIX W HMHIWBHUAYaJIbHBIX
ayJUTOPHBIX3aHATUMB COYETAaHUM C BHEAYAMTOPHOM paboOTOl ¢  ILENblo
(dbopMHpOBaHUS U Pa3BUTHS NPO(HECCUOHATBHBIX HABBIKOB CTY/ICHTOB.

1) UW3mokeHWe  JEKIMOHHOTO  MaTepuayjia 10  PsIy  pa3JelioB
compoBoxaaercs npeseHranusmu  MicrosoftOfficePowerPoint, BxirouarommuMu
UCIOJIb30BaHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXEM,MOJIEJIEH, BUPTYaTIbHBIX
DKCIIEPUMEHTOB.

2) B xome nekuuii MpoOBOISATCS JAEMOHCTPAIIMOHHBIC AKCIIEPUMEHTHI C
UCITIOJIb30BAaHUEM HKCIIEPUMEHTAIBLHOM 0a3bl Kaeapsl.

3) CryaeHTsl BBIIOJHAIOT JIA0OpAaTOpHbIE pabOTHl  (PU3HUYECKOTrO
IpakTUKymMa B Jabopatopusix kadenpsl «DPusnka». YueOHbIE MaTepHaibl s
CaMOCTOSITENIbHOM pa0OThl MO MOJATOTOBKE K JIONYCKY U K 3alluTe J1a00paTOpHBIX
paboT CTYAEHTHI MOTYT IOJy4aTh AUCTAHIIMOHHO C caiiTa Kadeapsl.



4) TlpoBepka pe3ylbTaTOB BHEAYAUTOPHOW pabOTBI  CTYIEHTOB
OCYIIIECTBJISIETCS C TOMOLIBIO IPOBEAEHUSI KOHTPOJIBHBIX paboT, OIpoca U 3alUThI
71a00paTOPHBIX PadOT.

[Tpu nmpoBenenuu 3ausaTHi Mo AucuuIInHe npumensiercst cucrema CIO -
Ims.mospolytech.ru. Ha margopme C/O no gucuuminie MoryT ObITh
pa3MeIieHbl yaeOHbIe, METOIMUECKIE  MHBIE MAaTEPHAITBI, CTIOCOOCTBYIOIIHE
OCBOCHHIO JUCITUTUTHHBI CTYICHTAMH.

[Tpu mpoBeeHNN 3aHITHI TaKKE MOTYT OBITh PeaTM30BaHBI TaKUe (POPMBI
kak BeOuHaps! (Ha iatgopme ZOOM, Webinar, Webex), onnaiiH TeCTUpOBaHHUE,
MIPOMEKYTOUYHAS aTTECTAIUS C TPUMEHEHUEM DJIEKTPOHHBIX CPEICTB.

6. OueHovHbIE cpeCcTBA /151 TEKYIIEro KOHTPOJISA yCIeBaeMOCTH,
NPOMeKYTOUYHOI aTTeCTANMHU 10 UTOraM OCBOEHHA TMCHMIINHBI H Y4eOHO-
MeToAu4YecKoe ofecrevyeHue CaMOCTOATEILHOM PadoThI CTY/IEHTOB.

B mnpomecce oOyueHust HCMONB3YIOTCA CIEAYIONIUME OLEHOYHBbIE (POPMBI
CaMOCTOSITENIbHON pabOThl CTYIEHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIA

YCIEBAEMOCTH U IIPOMEKYTOUHBIX aTTECTAIIUI:

B nepBoM cemecTpe

— BBIMOJIHEHHE U 3alIUTa YETHIPEX Ta00PaTOPHBIX pabOT MO MEXAHUKE;
— pEryJIsipHOE MPOBEAEHUE YCTHBIX OIPOCOB;
—3K3aM€EH N0 paszzaenam «MexaHuka»

Bo BTOpOM cemecTpe

— BBITIOJIHEHHUE YETHIPEX KOHTPOIBHBIX PalboT;
— pEryJIsIpHOE MPOBEAEHUE YCTHBIX OIPOCOB;
—3a4€T MO pa3eily «IJEKTPOMATHETH3M»

B Tperhem cemecTpe

— BBITIOJIHCHUE U 3aIIATA YETHIPEX TAOOPATOPHBIX Pa0OT IO ONTHKE;
— PEryJISIPHOE MPOBEACHUE YCTHBIX OMPOCOB;
— sK3aMeH 1o paznenam «Kosebanus, BOJIHBI, OMTHKA

B yeTBépTOM CcemecTpe

— BBITNIOJIHEHUE YETHIPEX KOHTPOJIBHBIX PaldoOT;
— peryJsipHOE MPOBEJECHUE YCTHBIX OMPOCOB;



— DK3aMCH II0 pa3aciiaM «TCpMO,Z[I/IHaMI/IKa, MOJICKYJIIPHO-KMHCTHUYCCKAsA TCOpUs,
KBaHTOBaAs (1)I/ISI/IKa»

OOpa3upi3agaHuil i MNPOBEACHUS TEKYIIEr0 KOHTPOJS: KOHTPOJbHBIX
paboT, BOMPOCOB JjIsl YCTHOTO OTMPOCA, BOIPOCOB I 3a4éTa M IK3aMEHa, a TaKXKe
OwIIeTOB U1 3a4€Ta U HK3aMeHa IIPUBECHBI B MPUIIOKEHUH 2.

6.1. @oH O1IEHOYHBIX CPEICTB /IS MPOoBeIeHHUs MPOMEKYTOUHOM aTTeCTAlNU
00y4aImuxcs no JUCUUIJINHEe (MOIYJIIO).

6.1.1. Ilepeyenr KOMIETEHUMH C YKa3aHMeM JITanoB uUX (GopMUpPOBaHHMSA B
npouecce 0CBOCHUsI 00pa3oBaTeIbLHOI MPOrPaMMBbI.
B pesynbrare ocBOEHHS AMCHMIUIMHBI (MOIYyJNsA) (POPMHUPYIOTCS CIEIyIOIINe

KOMIICTCHIIUHU:
Kon B pesyabTare ocBoeHHs1 00pa30BaTeILHONM NPOrpaMMbl 00y4aromiics
KOMIIETeHIIUH A0JIKeH 00J1a1aTh
OK-3 TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEAIN3aLUH, UCIIOIb30BAHUIO
TBOPYECKOTO MOTEHIMANA
OK-7 CIOCOOHOCTBIO K CAMOOPTaHU3AIMH U CAMOOOPa30BaHHIO

B mporecce ocBoeHHsI 00pa3oBaTENBHON MPOTpamMMbl JTaHHBIE KOMIIETEHIIUH, B
TOM 4HCI€ WX OTACIbHBIE KOMIIOHEHTHI, (OPMHUPYIOTCS TIOITAITHO B XOJE
OCBOCHHUSI OOYYAIOIIUMHUCA TUCIUIUIMH (MOJyJei), MPaKTUK B COOTBETCTBHH C
y4eOHBIM TUTAHOM M KaJIeHIapHBIM I'pauKOM y4eOHOTO IpoIiecca.

6.1.2. Onucanue nokasareJieil U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,
(popMupyeMBIX 110 HTOraM OCBOCHHMS AUCHHUILIMHBI (MOAYJIs1), ONMMCAHHME LKA
OLICHUBAHUSA

[TokazarenemM OLEHUMBAaHUS KOMIIETEHIIMM Ha pas3iMyHbIX JTamax Mx
dbopMupoBaHUs  SBISETCS  JOCTHXKEHHE  OOY4YaloIUMHCS  TUIAHUPYEMBIX
pe3yJabTaTOB 00YUYEHHUS 110 AUCHUILIIMHE (MOIYIIIO).

Kpurepun oueHuBanus

Tloxka3arein
2 3 4 5

OK-3-T0TOBHOCTBHIO K CAMOPA3BUTHIO, CAMOPEATH3ANNHU, HCI0JI30BAHIUI) TBOPYECKOT0




MmoTeHIHAaJIa

3HATh: OO6yyvaromuiics OO6yyaromuiics Oby4aromuiics OO0yuaromuiics

OCHOBHBIE JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET

¢duznueckue MIOJTHOE OTCYTCTBHE | HEIMOJIHOE YaCTHYHOE MIOJIHOE

3aKOHBI B 00bEME, | WM HEAOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE

HEOOXOIMMOM JIJIsl | 3HAHWE OCHOBHBIX CJIeTYFOIINX CIIETYTOIINX CIIETYTOIINX

camopealn3anuu | QU3NIECKUX 3HAHWU: 3HAHUE 3HAHUH: 3HAHUEC 3HAHUH: 3HAHUEC

3aKOHOB OCHOBHBIX OCHOBHBIX OCHOBHBIX
(buznveckux (pm3nyecKux (pm3nyecKux
3aKOHOB HE 3aKOHOB SIBISIETCS | 3aKOHOB SIBJISIETCA
SIBIISIETCS MOJTHBIM, HO MTOJIHBIM U
MIOJIHBIM, JIOITyCKAIOTCS MO3BOJIIET
oOyuaromuiics HE3HAYMTEIbHBIE | PACKPBITh
UCTIBITHIBACT oLIMOKH, HCCIIETyEMYIO
3HAYUTEITHHBIC HETOYHOCTH, TEeMy BO BCEH
3aTpy/[HEHHS IPU | 3aTPyJHCHUS IPH | MTOJTHOTE.
OTIEpUPOBAHUH AHATMTUIECKUX
MTOYEPITHY THIMHU orieparusx.
3HAHUSMU U TIPU
UX MepeHoce Ha
HOBBIC CUTYAIIHH.

yMeTh: OO0yyaromuiics He OO6yyaromuiics Ob6yuaromuiics OO0yuaromuiics

MIPUMEHSTh yMEET WIH B JEMOHCTPHUPYET JEMOHCTPHPYET JEMOHCTPHPYET

(buzndeckue HEJIOCTAaTOYHOM HETIOJTHOe YaCcTHYHOE MIOJTHOE

3HAHUA I CTETICHH yMEEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE

JIOCTHXKCHHS MIPUMECHSTh CIIEAYIOINX CIIETYIOIINX CIIETYIOIINX

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

HeH MIPUMEHSATh MIPUMEHATH MIPUMEHATH
¢duznueckue ¢dusnueckue ¢dusnueckue
3HaHHUS. 3HaHUS. Y MEHUS 3HaHusA.CBOOOIHO
Jomyckarorcst OCBOEHBI, HO oTepupyeT
3HAYUTEIbHBIC JIOTTYCKalOTCS MPHOOPETCHHBIMU
omnoKH, HE3HAYHUTEIbHBIE | YMCHHSIMH,
MIPOSIBISACTCS OIINOKH, MIPUMEHSET UX B
HEJOCTAaTOYHOCTh | HETOYHOCTH, CUTYyaIUSIX
YMEHHH, TI0 Py | 3aTPYAHCHUS IPU | TIOBBIIIICHHOMN
MoKa3aTeleH, AHATMTUIECKUX CJIO)KHOCTH.
oOyuaromuiics oTepanmsx,

UCIBITHIBACT MepeHoce yMeHU!
3HAYUTEIHHBIC Ha HOBEIE,
3aTpy/HEHHS IPU | HECTaHIApTHBIE
OTIepUPOBAHUH CUTYaIlUH.
YMEHHSMU U TIPU

WX MEPeHOCce Ha

HOBBIE CUTYAIIHH.

BJIAJIeTh: OOyuatomuiicst He | OOyuaromuics Obyuarommuiics O6yuatommuiics B

METOJaMH BJIa/ICET I B METOJaMH YaCTUYHO BJa/eeT | IMOJHOM O00bemMe

TIOTIOJTHEHUS 1 HEJOCTAaTOYHOMN TIOTIOJTHCHUS U METOJITaMU BIIaJICCT

MIPUMEHEHUS CTCTICHH BIa/ICET MIPUMEHEHUS MOTIOTHCHUS U METOJITaMU

(buzndecknx METOJaMHU (buzndecknx MIPUMEHEHUS MIOTIOTHEHUS U

3HAHWUU TIpU TIOTIOJTHEHUS 1 3HAHWUU TIpU (m3nIecKux MIPUMEHEHUS

petieHnn MIPUMEHEHUS petieHnn 3HAHUU TpU (u3nyecKux

MOCTaBIIEHHBIX (buznveckux MOCTaBJICHHBIX pelIeHun 3HAaHUU TpU




3aJga4

3HAaHUM NpH
peleHnu
MOCTABJICHHBIX
3ama4y

3a7a4, HO
JTOTTYCKaIOTCS
3HAYUTEILHEIC
OIIINOKHU,
TIPOSIBIISIETCSI
HEJIOCTaTOYHOCTh
BIIaJICHUS
HaBBIKAMH 110
pAny
IOKa3aTelIeH,
OO0yyaromuics
HCIIBITEIBAET
3HAYUTEILHEIC
3aTPyAHCHUS TIPU
MIPUMEHEHHUH
HABBIKOB B HOBBIX
CUTyaIUsIX.

MTOCTaBIICHHBIX
3a]1a4, HaBBIKU
OCBOCHBI, HO
JOITyCKaIOTCsI
HE3HAYNTEIIbHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyIHEHHUS IIpU
AQHAJINTUYECKHUX
onepanusx,
[IEPEHOCE YMEHUN
Ha HOBBIE,
HECTaHJapTHbIE
CUTYyalluH.

pereHnn
IOCTaBJIEHHBIX
3a71a4, CBOOOIHO
MIPUMECHSIET
TIOJTYICHHBIC
HaBBIKU B
CUTYaIUIX
MOBBIINIEHHON
CJIOKHOCTH.

OK-3 — rOTOBHOCTHI0 K CAMOPa3BUTHI0, CAMOP€ATN3AIIH, HCTIOJIb30BAHUIO TBOPYECKOT0

MOTEeHIMAJIa
3HATh: OO6yyvaromuiics OO6yyaromuiics Obyuaromuiics OO0yuaromuiics
CII0cO0BI JEMOHCTPUPYET JEMOHCTPUPYET JE€MOHCTPUPYET JE€MOHCTPUPYET
MOTIOJTHEHUS MOJTHOE OTCYTCTBHE | HETIOIHOE YaCTUYHOE MOJTHOE
¢uznuecknx WIN HEJOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
3HaHUH 3HaHHUE CII0CO00B CJIEIYIOIINX CIIEAYIOIIUX CIIEAYIOIIUX
MIOTIOJTHEHUS 3HaHUH: cOCcOOBl | 3HAHMI: 3HAHUE 3HAHW: 3HAHHUE
¢uznuecknx MIOTIOJTHEHUS crnoco0oB cnoco0oB
3HAHUH (buznveckux MOTIOJTHEHHUS MOTIOTHEHHUS
3HaHUI HE (m3nyecKkux (m3nyecKkux
ABIISIETCS 3HAHWM SBIAETCSl | 3HAHUU ABISETCS
TIOJTHBIM, MOJIHBIM, HO TIOJTHBIM U
oOyyJaromuiics JIOTTYCKalOTCS MO3BOJISIET
UCTIBITHIBAET HE3HAUUTEbHbIE | PACKPHITh
3HAaYUTENbHBIC oLIHOKH, UCCIIEAYEMYIO
3aTPy/JHEHUS NIPU | HETOYHOCTH, TeMy BO Bceil
OTIEPUPOBAHUH 3aTpyIHEHHS NIPU | TIOJIHOTE.
NOYEPIHYTHIMH AHATTMTUYECKUX
3HAaHUSIMU U TIPH oTeparusx.
UX TIepeHoce Ha
HOBBIC CUTYAallHH.
yMeTh: OO0yuaromuiics He OO6yyvaromuiics Oby4aromuiics OO0yuaromuiics
HaXOJIUTh yMeeT WK B JEMOHCTPHUPYET JEeMOHCTPUPYET JEeMOHCTPUPYET
TpeOyemblie HEIOCTATOYHOM HETIOJIHOE YaCTUYHOE MOJTHOE
¢busmueckne CTENEHH HaXOIUTh | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
3HaHU TpeOyemble CIIEAYIOINX CIICAYIOIINX CIICAYIOIINX
¢u3nveckre 3HaHUS | YMEGHUM: yMEHUE | YMEHHN: yMEHHE YMEHUil: yMeHue
HaXOJUTh HaXOJUTh HaXOJUTh
Tpedyemble TpeOyemble TpeOyemble
¢duznueckue ¢dusnueckue ¢dusnueckue
3HAHUSL. 3HaHUS. Y MEHUSA 3HAHMUSL.
Homyckarorcs OCBOEHBI, HO CB0OOAHO
3HAYUTENbHBIC JOIyCKalOTCs onepupyer
OH_II/I6KI/I, HE3HAYUTCIIbHBIC HpI/I06peTeHHBIMI/I
HPOSIBIISIETCS OIINOKH, YMEHHSIMH,




HEI0CTaTOYHOCTh | HETOYHOCTH, IIPUMEHSIET UX B
YMEHUH, 10 pAy | 3aTpyIHEHUS IPU | CUTYaLUIX
noKasareneH, AHATTMTUYECKUX MOBBIILICHHOMN
oOyuaromuiics orepanusix, CJIO’KHOCTH.
UCIIBITHIBAET HEPEeHOCe YMEHUil
3HAYUTENbHBIC Ha HOBBIE,
3aTpyAHEHHS IpU | HECTaHIAPTHBIE
OIEpUpPOBAHUU CUTYyaLUU.

YMEHUSIMH U TIPH
UX IIepeHoce Ha
HOBBIE CUTYallHU.

BJIA/IeTh: OOyuatomuiicst He | OOyuaromuics Oo6yuaromuiics Ob6yuatommuiics B

METOAaMU BJIaJ€eT WU B BJIaJeeT YaCTUYHO BJIaJeeT | IIOJIHOM 00beMe

OIIpeIeJICHUS HEI0CTaTOYHOM METOAaMHU METOAaMHU BJaJieeT

MCTOYHHUKOB CTETICHH BJaJieeT OTIpeICIICHHS OTIpEICIICHUS METOAaMHU

¢busnyecKnx METOAaMU HCTOYHUKOB HCTOYHHUKOB OIIpEICIICHUS

3HaHUH OIIpeIeJICHUs ¢busmyecKnx ¢buznueckux HUCTOYHHUKOB
MCTOYHHUKOB 3HaHUH, HO 3HAHW, HABBIKU ¢duznueckux
¢buznueckux JIOITyCKaIOTCS OCBOCHBI, HO 3HaHHH, CBOOOAHO
3HAHUH 3HAYUTCIIbHBIC OOIyCKarTCA MIPUMCHACT
omnoKH, HE3HAUUTEIbHbIE | TOJyYCHHbIE
NPOSIBIISIETCS oLI1OKH, HaBBIKU B
HEAOCTAaTOYHOCTH HCTOYHOCTH, CUTyanusax
BJIAJICHUS 3aTPyAHEHHMS IPU | TTOBBIICHHON
HaBBIKAMH 110 AHATTMTUYECKUX CJIO’KHOCTH.
pany oTepanusx,
IIOKa3aTeleH, [IEPEHOCE YMEHUI
OO0yyvaromuiics Ha HOBEIE,
UCTIBITHIBAET HECTaHAApTHBIC
3HAYUTCIIbHBIC CUTyaluu.
3aTPYIHEHUS IIPU
NPUMEHEHUH
HaBBbIKOB B HOBBIX
CUTYyaLUsIX.

HIkanbl oueHMBaHMS Pe3yJbTATOB MNPOMEKYTOYHON AaTTeCTAMU U MX

onucaHue:

Dopma nPoMeIHCymouHol ammecmayuu: 3auem.

[IpomexxyTounasi aTTectamus oOydaronuxcs B Gopme 3a4éra MpOBOAUTCS
10 pe3yJIbTaTaM BBHITIOJHEHHS] BCEX BHIIOB y4eOHOW pabOTHI, MPeayCMOTPEHHBIX
y4eOHBIM TUIAHOM TIO JAHHOW NUCHUIUTMHE (MOMYINIO), MPU ITOM YUUTHIBAIOTCS
pe3yNbTaThl TEKYIIETO KOHTPOJS YCIIEeBaeMOCTH B TeueHue cemectpa. OleHka
CTETIEHU JIOCTHKEHUS OOYYArOIIMMUCS TUTAHUPYEMBIX PE3yJIbTaTOB OOYUYCHUS TIO
JTUCIUTIINHE (MOJYJI0) TPOBOJUTCS TMIPETojiaBaTesieM, BEAyIIUM 3aHSATHS TI0
(Motyt0) ouenku. Ilo
MPOMEKYTOUHON aTTeCTAllMM MO JUCIUIUIMHE (MOIYJI0) BBICTABISIETCS OIICHKA

JUCHHUITIIMHEC MCTOOOM BKCHepTHOf/’I uToram

«3a4YTCHO» UJIN «HC 3a4YTCHO».



Ha nmaty mpoBemeHus TpPOMEXKYTOYHOW aTTECTAllMA CTYICHTHI JIOJDKHBI
BBITIOJTHUTH BCE BHUJIBI yueOHOW paboThl, IPEeIyCMOTPEHHBIE pabodel mporpaMMoi
no aucuuiuinHe «Q@uszuka» (ycnewHo 6vinoIHUSWIUE U 3AUUMUSLIUE  8Ce
nabopamopnvle paboml)

Ixana
Onucanue
OLlCHUBAaHHUS

BoimonHensl Bce BHABI y4eOHOW pabOThl, NPETyCMOTPEHHBIC YUE€OHBIM
wiaHoM. CTYAEHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHIA, HaBBIKOB
NPUBEJCHHBIM B TaOJHMIIaX TMoOKa3aTelei, omepupyer NpUOOPETCHHBIMU
3aureHo 3HAHMUSAMH, YMCHHUSMH, HABBIKAMH, TPUMEHSET UX B CHTYAIMSIX ITOBBIIICHHOM
cnoxxHocTd. Ilpu 3TOM MOTyT OBITH NOMYIIEHB HE3HAYUTENBHBIC OLIMOKH,
HETOYHOCTH, 3aTPyIHEHUS IPH aHATUTHYECKUX ONEpanusiX, epeHoce 3HaHUH
¥ YMEHUI Ha HOBBIE, HECTAHAPTHBIEC CUTYaIHH.

He BeImosHeH onuH wim Oojiee BUIOB Y4eOHOW paOOThI, TPEIYCMOTPEHHBIX
y4eOHbIM TaHoM. CTYICHT JEMOHCTPUPYET HETIOJTHOE COOTBETCTBHE 3HAHUH,
q YMEHUH, HaBBIKOB IMPHBEICHHBIM B Ta0IUIAX IOKa3aTeNei, JOMyCKaITCs
© A0  raunTenshbie OIIMOKH, TPOSIBIIICTCSI OTCYTCTBUE 3HAHHUN, YMEHUM, HABBIKOB
o psany HOK%aTeﬂeﬁ, CTYACHT UCHBLITHIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA TIPH

ONCpUPOBAHUU 3HAHUAMU U YMCHUAMU NIPU UX IICPCHOCC HAa HOBBIC CUTYAllUU.

Dopma npomeHCymouHol ammecmayuu: IK3ameH.

[IpomexxyTouHast arTectanus oOydamuxcsa B GopMe 3K3aMeHa MPOBOJAUTCS
[0 pe3yJbTaTaM BBIMOJHEHHS] BCEX BHJIOB y4eOHOW padOThI, MpPeayCMOTPEHHBIX
y4€OHBIM IJIAHOM MO AAHHOW IUCHUIUIMHE (MOJYJII0), MPU 3TOM YUHUTHIBAIOTCS
pE3yNbTaThl TEKYIIErO0 KOHTPOJS YCIEBAEMOCTHM B TeueHHe cemecTpa. OreHka
CTENEHU JOCTUKEHUSI OOYHAIONIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYYEHUS IO
JUCHUIUIMHE (MOJYJI0) MPOBOJIUTCA IMpernojiaBaTesieM, BEAyIIUM 3aHsATHS TI0
JUCHUIUIMHE  (MOAYJI0)  METOJIOM  3KCHepTHoM  oueHku. [lo  urToram
IMPOMEKYTOUHON aTTeCTallMi MO JUCHUIUIMHE (MOIYJI0) BBICTaBISIETCS OICHKA
«OTIIMYHOY, «XOPOLIO», «yTOBICTBOPUTEIHHOY WIH «HEYIOBIECTBOPUTEIHHO.

Ha naty mpoBeneHus MPOMEXYTOUYHOM aTTECTAllMU CTYACHTHI JIOJKHBI
BBITMIOJIHUTH BCE BUJIbI yUeOHOU paboThl, IpeIyCMOTPEHHbIE pabouel mporpaMmmon
no  jguctumuiuHe — «Qusuxa»  (ycnewHo — Hanucagwiue  KOHMPOIbHbLE
Pabomul,8bINOIHUSULUE U 3AWUMUSULUE 8CE 1ADOPAMOPHbLe PaDOmMbL).

Ilkana oyenuganusn Onucanue




Buvinonnenvt  6ce 6udvl  yuebHol pabomwvi, npedyCMOmMpeHHble
yuebnvim  naanom. Cmyoenm OeMoOHCmMpupyem coOmeemcmeue
3HAHULL, YMEeHUll, HABbIKO8 NPUBCOEHHBIM 8 MAbIUYaAx nokasamernetl,
onepupyem npuoOpPemeHHbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU,
npUMeHsiem Ux 6 CUmyayusx nosviueHHoU cioxchocmu. Ipu smom
Mozym Oblmb OONYUjeHbl He3HaYUumenbHvle OWUOKU, HEemOYHOCU,

Omauyno

3ampy()HeHuﬂ npu anajaiumudeckux onepayusx, neperoce BHAHUU U
yMeHl/llZ Ha Hoewble, HecmaH()apmeze cumyayuu.

Bvinonnenvt 6ce  6udbl  yueOHOU pabomul, npedyCMOmMpeHHble
yuebnvim  naamom.  Cmyoewm — OeMOHCmMpupyem  HenoaHoe,
Xopowo NpasuibHoe  COOMEEemMcmeue  3HAHUL,  YMeHUll,  HABbIKOB
npusedeHHbiM 8 mabauyax nokazameiet, 160 eciu npu 3mom ovliu
oonyuenvl 2-3 HecyujecmeenHvle OuUOKuU.

Buvinonnenvt  6ce  6udvl  yuebHOU pabomwvi, NpedyCMOmMpeHHble
yuebuvim naanom. Cmyoewm OeMOHCmMpuUpyem coOmeemcmeue
Yooeremeopumenvho | 3nanuil, 8 KOMOPOM OCBEUEHA OCHOBHAS, HAUOONee BANCHASL YACHb
Mamepuand, Ho npu SMom OONYWeHa 0OHA 3HAYUMENbHAs OWUbKa
UU HEMOUYHOCMb.

He e6vinoanen o0oun unu 6onee 6udoe yueOHou pabomul,
npeoyCMOMPEHHBIX YUeOHbiM naaHom. Cmyoenm OemMOoHCmpupyem
HEeNoIHoe COOMBEeMCmeue 3HAHUU, YMEeHUll, HABbIKO8 NPUEEOEeHHbIM
6 mabauyax noxazameeti, OONYCKAOMCA 3Ha4umenvhvie ouuOKY,
Heyoosnemeopumenvro . .
NPOAGNAEMC OMCYMCMEUe 3HAHUL, YMEHUll, HABLIKO8 NO pPAOY
nokaszamereti, cmyoenm ucnvimoigaem 3HauumMenbHole
3ampyOHeHuss npu ONepupo8aHuUU 3HAHUAMU U YMEHUAMU NPU UX

nepeHoce Ha Hoevle cumyayuu.

®oHJ OLEHOYHBIX CPEICTB NPEACTaBICH B MpwiIokeHusx 1 m 2 k paboueit
IIporpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 00ecreyeHmne
AUCUMILTHHBI.

a) OCHOBHAas JiUTeparypa:
1. T.U.Tpodumoa, «Kypc puzuku», 2012.
2. A.I''Yeptos, A.A.BopobOnéB, «3agaunuk no dusuke», 2008.

0) 10MOJTHUTEIbHAS JIUTEepaTypa:
1. H.Il.KanamuukoB, M.A.CmonasipeB «OcHOBbI (usukn» Tom 1, 2003,
OBbC «M13marenscTBO JlaHb)»



2. HK. TacuukoB, C.B. KombuioB, M.B. Kopsuko, C.M. CorocroBa
«Mexanuka 1. IIpaktuxkym» 2019, Mocnoautex

3. C.1. CowcroBa, M.B. Kopsuko, C.B. KomsuoB, H.K. T'acHuxon
«Mexanuka 2. [Ipaktukym» 2019, Mocnoautex

4. N.A. A6ponun, E.b. Bonommuos, B.A. I'onoBko «MosekyssapHas Gpusnka
u TepmoanHamuka. [Ipaktukym» 2019, Mocnonurex

5. N.A. Kapnos, A.A. Conun, K.M. Epoxun, A.JO. My3biuka «OnTuka, 4acTb
1. ITIpaktuxym» 2019, Mocnonurex

6. JL.B. BoakoBa, N.A. Kapmo, A.FO. My3bsuka «Ontuka, 4Yacth 2.
[Tpaktukym» 2019, Mocnosmrex

B) IPOrpaMMHOe o0ecrnevyeHre U MHTePHeT-PecypcChl:

[IporpammMHuoe obecriedeHue He MpeyCMOTPEHO.

[Tonesnpie  ydyeOHO-MeTOaUMYECKHME H  HUHGPOPMAIMOHHBIE  MaTepHUabl
npeacTaBicHbl Ha caite: http://mospolytech.ru/index.php?id=4540

8. MarepuajJbHO-TeXHHYECKOe o0ecneyeHne JUCIUTLTHHBI.

eCrieninanu3upoBaHHas yuyeOHas jaboparopusi kKadeapsl «Duzuka» 10
mexanuke: Ayn. IIK 332, ocHalieHHas, B TOM YHUCJE, UCIOIb3YEMbIMU B JIAHHOU
paboueii mporpamMme J1abopaTOpHBIMU ycTaHOBKaMu: «lM3mepeHue 0a30BbIX
BEJIUYUHY, «3yuenue OALITUCTUIECKOTO MAasiTHUKa, «3yuenue
MaTeMaTUYECKOro MasiTHUKa», «ONpeneIeHue MOMEHTA NHEPLII.

eCrienuanu3upoBanHas y4yeOHas nabopatopus kadeapsl «Dusuka» M0
ontuke: ayn. IIK 333, ocHaimieHHas, B TOM YHUCJE, UCIOJIb3YEMBIMU B JAHHOU
paboueil mporpamme J1abOpaTOpHBIMM ycTaHOBKamu: «M3MepeHne CKOpoCcTH
cBera», «M3ydyenue sBneHus wuHTepdepeHUMH Ha Ounpusme U Ou3epkae
Openens», «3akon Manocay, «udpaxius cBera Ha mEean.

9. MeToanyeckue peKOMeEHAAIUM IS CAMOCTOSITEIbHOH PadoThl

CTY/ICHTOB

Tema 1. «BBenenue B puznueckuii 1a00paTOpHbIN TPAKTUKYM».
CTyeHT I0JKEeH MOATOTOBUTHCS K YCTHOMY OIPOCY B XOJI€ MOJTOTOBKH K
JIOMYCKY K J1JabopaTopHOM paboTe, BHIMOIHUTD Ja00paTOPHYIO PadOTy U
IIOATOTOBUTHCS K IIPEACTABICHUIO PE3YyJIbTaTOB U3MEPEHUN Ha €€ 3a1uTe

Tema 2. «kKuHemaTuka MOCTYATEIHLHOTO ABUKECHUSIY.
CTyIeHT JOJKEH MOJIrOTOBUTHCS K YCTHOMY OIPOCY.

Tema 3. «/[MHaAMIKa TOCTYMATEILHOTO ABUKEHUS.
CTyaeHT NOJKEeH NOJITOTOBUTHCSI K YCTHOMY OIPOCY, a TAKKE MOATOTOBUTHCS K
BBITIOJTHEHUIO M 3aIIUTE JTA00paTOPHOM PabOTHI.

Tema 4. «PaboTa 1 SHEPTUs B MOCTYNATEIILHOM JIBUKEHUNY.
CTyneHT n0JKEeH NOJITOTOBUTHCS K YCTHOMY OIPOCY, a TAKKE MOATOTOBUTHCS K
BBITIOJTHEHHUIO M 3aIIUTE J1JA00paTOPHOH PabOTHI.

Tema 5. «kKuHemaTuka BpamaTeIbHOTO JBUKCHUSY.
CTyIeHT JOJKEH MOJITOTOBUTHCS K YCTHOMY OIPOCY.

Tema 6. «/[mHaMIKa BpaaTeIbHOTO JTBUKESHUS.



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

Tema 7. «Hanpspk€HHOCTD 3J€KTPOCTATUUECKOTO MO,
CTyneHT nOJKEeH NOATOTOBUTHCS K YCTHOMY OIPOCY, a TAKKE MOATOTOBUTHCSIK
BBITIOJIHEHUIO KOHTPOJIBHOU paboTHhI.

Tema 8. «IloTeHIuam 3IEKTPOCTATUHIECKOTO TTOJIS».
CTyneHT JOJDKEeH MOJArOTOBUTHCS K YCTHOMY OIPOCY, a TAKXKE MOATOTOBUTHCSIK
BBITIOJITHEHUIO KOHTPOJIBHOUW pabOTHI.

Tewma 9. «J[MdneKTpUKH U IPOBOTHUKH B DIIEKTPOCTATUKEY.
CTyIeHT JOJKEH MOJIrOTOBUTHCS K YCTHOMY OIPOCY.

Tewma 10. «3akOHBI MOCTOSTHHOTO TOKa.
CTyaeHT JOJKEeH NOJITOTOBUTHCS K YCTHOMY, @ TAKKE MOATOTOBUTHCSIK
BBITIOJIHEHUIO KOHTPOJIBHOUM pabOTHI.

Tema 11. «MarueTusm».
CTyneHT JOJDKEeH MOJrOTOBUTHCS K YCTHOMY OIPOCY, a TAKKE MOATOTOBUTHCSIK
BBITIOJTHEHUIO KOHTPOJbHOU pabOTHI.

Tema 12. «DneKkTpoOMarHuTHAS HHITY KIS,
CTyneHT JOJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY,a TAKKE MOATOTOBUTHCSIK
BBITIOJIHEHUIO KOHTPOJIBHOU pabOTHI.

Tema 13. «YpaBHenuss Makcpeia».
CTyIeHT JOJKEeH MOJITOTOBUTHCS K YCTHOMY OIPOCY.

Tewma 14. «KonebGanus».
CTyaeHT JOJKEeH MOJITOTOBUTHCSI K YCTHOMY OIPOCY.

Tema 15. «BosHbI».
CTyaeHT NOJKEeH MOJITOTOBUTHCS K YCTHOMY OIPOCY, a TAKKE MOATOTOBUTHCS K
BBITIOJTHEHHUIO M 3aIIUTE JTA00pPaTOPHOM PabOTHI.

Tema 16. «Mutepdepenuus».
CTyaeHT JOJDKEH MOJATOTOBUTHCS K YCTHOMY OIPOCY, a TAKXKE MOATOTOBUTHCS K
BBITIOJTHEHHUIO M 3aIIUTE JTA00paTOPHOH pabOTHI.

Tema 17. «/Iudpakums».
CTyneHT JOJKEeH MOJArOTOBUTHCS K YCTHOMY OIPOCY, a TAKXKE MOATOTOBUTHCS K
BBITIOJTHEHUIO U 3aIUTE JTA00paTOPHON pabOTHI.

Tewma 18. «Ilonspuzanmsi».
CTyneHT noJKEeH NOATOTOBUTHCS K YCTHOMY OIPOCY, a TAKKE MOATOTOBUTHCS K
BBITIOJTHEHUIO M 3aIIUTE JTA00paTOPHON PabOTHI.

Tema 19. «OcnoBbl Tepmogunamuxu (T )».
CTyaeHT JOJKEH MOJrOTOBUTHCS K YCTHOMY OIPOCYH PELIUTH 33]a4H,
MpeiaraéMble Ha CEMUHAPCKUX 3aHIATHUSAX JJISI CAMOCTOSITEIbHOTO PEUIEHUS, a
TaK>Xe MOATOTOBUTHCSK BBIMOJIHEHUIO KOHTPOJILHON PabOTHI.

Tema 20. «OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHUS
BemectBa (MKT)».
CTyIeHT JOJKEH MOJITOTOBUTHCS K YCTHOMY OIPOCYH PEIIUThH 33]1a4H,
npejiaraéMble Ha CEMUHAPCKUX 3aHSITUSX JJISI CAMOCTOSITEILHOTO PEIICHUS, a
TaK)Xe MOATOTOBUTHLCSAK BBIMTOJTHEHUIO KOHTPOJIBHON PaOOTHI.

Tema 21. «3neMeHTHI CTATUCTHYECKON (UK.



CTyIeHT JOJKEH MOJrOTOBUTHCS K YCTHOMY OIPOCYH PEIIUThH 33]a4H,
MpeyiaraéMble Ha CEMUHAPCKUX 3aHATHUAX ISl CAMOCTOSITEJIBHOTO PELICHMUS.
Tema 22. «SIBieHUs IEpEHOCAN.
CTylIeHT JOJDKEH MOATOTOBUTHCS K YCTHOMY OIIPOCYH PELIUTH 3a/1a4H,
MpeajaraeéMble Ha CEMUHAPCKUX 3aHATHSAX ISl CAMOCTOSITEJIBHOTO PELICHUS, a
TaKXe MOJATOTOBUTHCSIK BBIMOJHEHUIO KOHTPOJILHOM pabOTHI.
Tema 23. «KBaHTOBOONTHUYECKHUE SIBJICHUS.
CTyaeHT JOJKEeH MOJrOTOBUTHCS K YCTHOMY OINPOCY U PELIUTh 3a]a4H,
npejjiaraéMbie Ha CEMUHAPCKUX 3aHATHSAX ISl CAMOCTOSITEJIbHOTO PEIICHMS, a
TaKXe TTOATOTOBUTHCSK BBIMTOJHEHHIO KOHTPOJILHOM PabOTHI.
Tema 24. «DneMeHTh KBAHTOBOM MEXAHUKH)).
CTyJeHT JOJKEH MOJrOTOBUTHCS K YCTHOMY OIPOCY U PELIUTh 3aa4H,
npeiaraéMble Ha CEMUHAPCKUX 3aHATHSAX IS CAMOCTOSITEJIbHOTO PELICHMS, a
TaKke TMOJATOTOBUTHCSIK BBIMOJHEHUIO KOHTPOJIBHON pabOTHI.

10. MeToauyeckue peKoMeHAAIUH /s IpenoaBaTes

KoHTposibHbIE paOOThl MUIIYTCS HA CEMHHAPCKUX 3aHATUSAX. Bpewms
HAllMCaHUA KaXJO0M KOHTPOJBHOM pabOThl JOJKHO COCTaBiIATH 20 MHUHYT.
Kpurepun OLEHKHM KOHTPOJIBHOM pabOThl B COOTBETCTBUM € NTYHKTOM 6.1.2
clenyomue: 2 — pelieHue 3a1auu (paKkTUYeCKy HEe HAavaro; 3 — pelleHue Hayato,
HAIMCaHbI NMPAaBUIIbHBIE HCXOAHbIE (POPMYJIbl, HO OTCYTCTBYIOT BBIBOJbI U3 HUX; 4
— pELIEHHE €CTh, HO C HENOYETAMHU, HANpPUMEpP, NPH HAIWYUM IPABUIBHOIO
000CHOBaHHOTO OTBETa B OOIIEM BUE AOMYILIEHbI BEIUNCIUTEIbHBIE OLIMOKH; 5 —
MOJTy4Y€H MPaBWIbHBIM 00OCHOBAHHBIM YHMCIIEHHBIA OTBET.

VY CTHBIN Onpoc NpOBOAUTCS Ha JIEKIMOHHBIX 3aHATHSAX B BUIE AUCKYCCUU
0 MpeaylaraéMbIM BONPOCAM U SBIISIETCSI MHTEPAKTUBHOW (OPMON MpPOBEIEHUS
3aHsATHd. OH [omkeH 3aHuMmath He wmeHee 30% BpeMEHM JIEKIMOHHBIX
3aHATHNA.Bonpocsl U1k yCTHOrO OIIpoca JKEJIaTeNIbHO JOBECTH [0 CTYJEHTOB
3apaHee, 10 JIEKIIMOHHOTO W3JIOKEHUS MaTepuana, TakK, 4YTOObl OHU CMOIJIH
CaMOCTOSTENIBHO IOArOTOBUTHCA K IPOBEICHUIO TUCKyccuu. [Ipu oneHke JieKTop
JOJDKEH YYUTBHIBATh AKTUBHOCTH CTYJIEHTOB M PE3YyJbTaTUBHOCTh HX OTBETOB.
[locne KaXooM JHCKYCCHMH ONPENENAETCS Tpymnna CTYJIEHTOB, IOKAa3aBIIMX
HaWJIydIInii pe3ysaprar. Kpome 3T0ro, yCTHBIM ONpOC MPOBOAUTCS IIPU AOIYCKE K
nabopaTopHOil pabote. B 3TOM ciydae pe3yabTaT OIEHUBASTCS MO ABYXOaTbHON
mkane: 3a4€r-He3adyér. Jlo Tex mop, moka He OyaeT moyydeH 3adér, padoTa He
MOXET CUYUTATHCS 3aUIIEHHOM.



AHHOTAIUS MPOrPAMMbI TMCUMILUTUHBI: «PU3MKA B IPOU3BOJACTBEHHBIX U
TEXHOJOTHYECKHX MPOoIeccax»
aJd cnenuajabHoctu 15.05.01,
cnenuajn3anus: «I[IpoekTHpoOBaHUE TEXHOJIOTHYECKUX KOMILJIEKCOB B
MAIINHOCTPOECHHH»

1. Iean u 3aga9n TUCHUILIHHDBI

K 0CHOBHBIM L€JIAM OCBOCHUS TUCHUTUIMHBI «DPH3HKa B TPOU3BOICTBEHHBIX
Y TEXHOJIOTUYECKUX MPOLECCAX» CIEAYET OTHECTHU:
— @opMHUpOBaHNUE HAYYHOTO MHPOBO33PEHHSI U COBPEMEHHOTO (PU3HUECKOTO
MBIIIICHHUS,
— TpuoOpeTeHHe MPAKTUUYECKUX HABBIKOB, HEOOXOIWMBIX I H3yUYCHHS
€CTEeCTBEHHOHAYYHBIX, 00IIETTPO(ECCHOHANIBHBIX U CIeIMATBHBIX TUCIUILIUH
K OCHOBHBIM 321a4aMOCBOCHUS JIUCIUATINHBI «Du3uka B
MPOU3BOJICTBEHHBIX M TEXHOJOTMUECKUX MPOIieccax» CAeayeT OTHECTH:
— W3yuenue oOuieit pusuku B 00bEME, COOTBETCTBYIOIIEM KBalU(UKALINU
WHXXEHepa

2.MecTo nucuumiinHbl B cTpykrype OII

HucrummHa «®Pu3uka B MPOU3BOJCTBEHHBIX M TEXHOJIOTHMYECKUX
nporieccax» oTHocutcs K 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 nucuuiuinibl "®usuka" CTyIEHTHI JOJKHBIL:

3HATh:

— OCHOBHBIC (PM3HYECKHUE 3aKOHBI B 00BEME, HEOOXOIMMOM JIJIsSI CaMOpealii3alliu;
— CIOCOO0BI MOMOJHEHUS (PU3NICCKUX 3HAHUI

yMeTh:

— MPUMEHSATh PU3NUECKUE 3HAHUS JIJIs1 JOCTUKEHUS MOCTABICHHOM 11€11H;

— HaXOJUTh TpeOyeMble (PU3NUECKHE 3HAHUS



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

IIOCTAaBJICHHBIX 34144,
— MCTOAAMHU 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 Tom umcie
JEeKINHA 12 18, 18, 18, 18
IIpakTHyeckue 36 0, 18, 0,18
3aHATHS
JlaGopaTopHble 54 18, 0, 18,0
3aHATHS
CamMmocTofTe IbLHASA 144 36,36,36,36
pabora
KypcoBas padora HeT
KypcoBoii npoexkt HeT
Buna npomexxyrouHoun IK3aMEeH,3a4€T,

aTrecranum IK3aMEH, JK3aMCH




[Tpunoxenue A.

CprKTypa 1 COACPKAHUC TUCHUITIINHBI «Pu3uKa B IMPOU3BOJACTBCHHBIX U TEXHOJOIMIECCKHUX IMpoHeccax»

IO CIICHHUAJIBHOCTH

15.05.01 «IIpoekTUpOBaHUE TEXHOJOTHYECKUX MAIIIMH U KOMILIEKCOB»

Croenunanusamnus

«IIpoekTpOBaHUE TEXHOJIOTHYECKHX KOMILIEKCOB B MAIIIMHOCTPOECHNU»

(nmxenHep)

ouHas popma oOydeHHS

Buani yueOHoii
pPadoOTHIL,BKJIIOYAS
Ho 2 | = &/ camocTosiTeLHYIOpA
mMe 213 9 ooty CTYAeHTOB,H ®opmut atTecrann
Pa3nen S| =8 )
pa 3 | & = | TpymoeMKOCTh B
TeM © © | gacax
J |I/C|Ja6 |CPC|3JIP| T | P |[K/P|YO|D | 3
BBenenue B pusnyeckuit
JIa0DOPaTOPHBII NPAKTHKYM.
[IpsiMmble W KOCBEHHBIE (hU3UUECKUE
1 | H3Mepenus. O6paboTka pe3yJbTaTOB 1| 14 4 4 + +
U3MEPEeHUl © AKCIEePUMEHTAJIbHBIC
[IOTPELIHOCTH
BrimonHenne y1abopatopHOi pabOThHI
«M3mepenne 6a30BbIX BETUUHHY
Kunematuka  mocTynarTejbHOro
2 JIBHKEHUSA 1 1-4 4 4 +
@usnuecknii Bektop. [loHsTne opra.




24

Teopuss oTHOcHTENBHOCTH [ anmumes.
ITonoxeHue u ero OTHOCUTENIBHOCTb.
TpaekTopusi MaTepUAIBHOM TOYKHU.
Comnpukacaromiasics  IJIOCKOCTh U
CONIPUKACAIOLIASACS OKPYKHOCTBb.
DNeMeHTapHOE  MEPEMEIICHUE WU
ANeMEHTapHbld  IyTh.  CKOpPOCTH
IBWKEHUS M €€ OTHOCHUTEIIBHOCT.
[TpuHIMIT CyNIEepnO3ULINKN IBUKECHUM.
Yckopenue. KacarensHoe u
HOpMaJIbHOE YyCKOpeHus. JlekapToBa
cucrema KOOpJIMHAT.
Kunematnueckue 3aKOHBI
JIBUYKEHUS. ITocTynarensHoe

JIBIDKCHHE  a0CONIOTHO  TBEPJIOTO
tena (ATT).

JAnHamuka NMOCTYNATEJbHOIO
ABHKEHUS

[lonsitue cuibl.  AOGCOJIIOTHOCTH
CUJIBl B KJIACCUYECKOM MEXAHUKE.
[lonATHA  paBHOAECHUCTBYIOILIEU U
COCTOsiHUS TOKOA. [lepBrIii 3aKoH
HeroTrona. MHepuuanbHble CUCTEMBI
orcuéra. Bropou 3akoH HeroToHa u
3aKOH  BcemMupHOro - TArOTEHMSI.
NmnyneCc ¥ 3aKOH €ro0 M3MEHEHWUS.
Tperun 3aKOH HrroTona u
COXpPaHECHHE HMITYJIbCA 3aMKHYTOMU
cucreMbl. lLleHTp wmacc cHCTEMBL.

5-6
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Y 1apel ¥ B3pBIBBL.

3,4

Brinmonnenue nabopatopHoit paboThl
«M3ydeHne 06amIucTUIecKoro
MasTHUKa»

5-8

Pabora ]| JHEPrus B
NMOCTYNATEILHOM ABHKCHUMN
[TonsTne CUJIOBOTO TOJISL.
DneMmeHTapHasi paboTa W paboTa Ha
KOHEYHOM MIEPEMEILICHHH.
MormurHocts. KuneTnueckas sHeprus
U 3aKOH €€ wu3MeHeHus. Teopema
Kénura. lloTeHnmanbHbIE CHUIIOBBIE
MoJjsl W TOTEHUHUAJbHAsT JHEPTrHUs.
3aKOH H3MEHEHHUS MOTEHUIHAIbHOU
SHEPIHUH. HenoreniuanbHbie
CUJIOBBIE T10JIA. [Tome CUJI
COIPOTHUBJICHUSA Kak npuMep
HEMOTEHIUAIBHOTO CHUJIOBOTO TIOJI.
Mexanuyeckass dHEprus U 3aKOH €€
W3MEHEHUS. KoHcepBaTuBHbIC
CUCTEMBI.

7-12

Brinmonnenue abopaTopHOil pabOThI
«3yuenne MaTeMaTU4eCKOro
MasITHUKA»

9-12

Kunemartuka
JABUKEHUSA

DneMEeHTapHbIl yrojl MNOBOpOTa M
yriaoBas CKOpOCTh. CBSI3b MEXIy
DJIEMEHTapHBIM YIJIOM TOBOPOTa U

BpalaTeJIbHOT0

11-
12
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AJIeMEHTapHBIM IIEPEMEILICHUEM.
CBs13pb MEX]ly YIVIOBOW M JMHEHHOM
CKOPOCTSIMH. YTIJIOBOE YCKOPEHHUE.
KacarenpHoe " HOPMaJIbHOE
YCKOPEHUSI  BO  BpalllaT€JIbHOM
JIBHOKCHHHU. BpamarensHoe
nemwxkenne ATT. CootHomrenue
MEKY BpaniaTebHbIM u
IOCTYIATEIbHBIM JIBH)KCHUSIMU.

JIunamuka BpaLaTeJIbHOTO
JBMKEHHUS

MOMEHT UMITyJIbCA U MOMEHT CHJIBI.
3akoH W3MEHECHHUS MOMECHTA
UMITYJIbCA. OTHOCHUTEIHLHOCTD
MOMEHTA HMITYJIbCA. MomeHT
UMIYyJbCa M YIJOBasg CKOPOCTb.
MoMEHT  uHepLuH. OcHOBHOE
ypaBHEHHUE TUHAMUKHA
BpamarenpHoro AsmwxkeHus ATT.
OceBble MOMEHTEI WHEPIUU
HEKOTOPBIX Tell. Teopema
[reiinepa. Pabota u kuHEeTHYECKAs
SHEPrus BO BpalllaTeIbHOM
nexenun. Ilpeneccus. Anamorus
MEXTY MOCTYIATEIbHBIM 51
BpaIllaTeJIbHbIM JIBUKEHUSIMH.

13-
16

5,6

Brinonnenune nabopatopHoi paboThl
«OrnpeneneHne MOMEHTA UHEPITUI»

13-
18

Uroro nio 1 cemecTpy:

18

18

36
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HanpsikéHHocTb
3JIEKTPOCTATHYECKOI0 OIS
DNEKTPUYECKUN 3apsi/i KAK HICTOYHUK
IIEKTPOCTATUYECKOTO MOJSA. 3aKOH

Kymona. [IprHIMIIBL
OJIM3KOACHCTBUS U JAIBHOIECHCTBHUS.
[TonsiTue bu3uYecKoro OJISL.

DJIEKTPOCTATUYECKOE  TOJIE€  Kak
YacTHBIN cllydail (PU3MUYECKOro IMOJIsl.
MaremaTudeckue moJisi Kak crocod
OTIMCaHUSI HETPEPHIBHO
pacnpenenéHHon MAaTEPUHU.
Hanpsxénnocts KakK CUJIOBas
XapakTepUCTHKA  BJIEKTPUYECKOTO
nonst. Ilpunmun — cynepno3uuuu
BJIEKTPUYECKUX roJen B
MPUMEHEHUU K  HaNpPsKEHHOCTH.
[Tone JTUTIOJIS. Ocobennoctu
CUJIOBBIX JUHUN OJIst
HAPSKEHHOCTH
aneKTpocTarnyeckoro mojis. I[loTok
BEKTOpa HanpsKEHHOCTU. Teopema
Octporpaackoro-I'aycca (OI') B
BakyyMe. [Ipumenenne teopemsr OI
U1 pacué€ra HaNpPsHKEHHOCTU
pacnpeeN€HHbIX ICTOYHUKOB.

1-4

IMoTeHuMAJI 3JIEKTPOCTATHYECKOI O
moJisd
[loTeHmMaILHOCTE

5-6
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ANEKTPOCTATUYECKOTO HOJIS.
[loTeHnman Kak DdHEpPreTuyeckKas
XapaKTEPUCTHKA
aneKTpocTatnyeckoro mois. CBs3b
MEXITY HaIPSHKEHHOCTBIO 51
MOTEHIIAIOM. [TpuHIUN
CYyHEPHO3ULHNH DIIEKTPOCTATUUECKHUX
MoJiel B MPUMEHEHUH K TIOTCHIUATY.
Hanpsixenue. Pabota
AIEKTPOCTATUYECKUX cui Ha
MepeMEIICHUH MPOOHOro  3apsija.
DHEprusi CUCTEMBI 3apsJIOB.

JAMAIeKTPUKM W NPOBOAHUKHU B
3JIEKTPOCTATHKE
Jusnexrpruyeckas cpena.
[Honspuzanus. Jusnexrpruyeckas
BOCITpUUMYMBOCTb. Teopema OI' B
TUDIICKTPHKE. JudiiekTpryecKast
IIPOHMIIAEMOCTb. DneKkTpuyeckoe
cmenienue (uaaykuus). IlonsTtue
ANEKTPOCTATUYECKOTO IMPOBOAHUKA.
Pacnipenenenne 3apsma  1mo  ero
ITOBEPXHOCTHU. DIeKTpUYeCKas
€MKOCTh YEAUHEHHOTO IPOBOJHHUKA.
B3anmnuas €MKOCTb JBYX
MIPOBOJIHUKOB. Konnencaropsi.
DHeprus 3JIEKTPUYECKOrO MOJIsL.

7-10

10

3aKoHBI MOCTOSTHHOI'O TOKA
BekTop miiotHocTH TOKa. CHila TOKa.

11-
12
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3akon Oma B nuddepennmanbHOR
dbopme. VYienpbHOE COMPOTHBICHHE
cpenbl. 3akoH OMa B MHTErpaIbHOU
dopme. CompoTuBIIEHHE YydYacTKa
LHenu.  OJNEKTPOJABHXKYINAs  cuja
(BAC) yuactka. 3akoH [lxoyms-
JleHua B HHTErpaJibHOM U B
muddepennranbHon popmax.

11

Marserusm

MarsutHO€E noJjie U €ro BO3JACHCTBUE
Ha JABwxkyumeca 3apsasl.  Cuiia
Jlopennia. MarnutHas UHAYKIUS.
Cuna Amnepa. MarHUTHBIE MOMEHT
1 BO3/ICHCTBUE HA HErO MAarHUTHOIO
1oysl. ICTOUHUKY MarHUTHOTO TOJIS.
3aKoH buo-Cagsapa-Jlamnaca.
MarautHbiid moTok. Teopema OI
JUIS. MarHUTHOTO MoJsi. PaboTta cusl
Ammnepa. 3aKOH IIOJIHOTO TOKa H
¢usmnueckass Tteopema CrTokca B
BaKyyme u B MarHeTHKe.
Hanpsk€HHOCTP MarHUTHOIO ITOJIA.
MaruutHass BOCIPUMMYHMBOCTL H
MarHuTHas MPOHHUIIAEMOCTb.
JluHeliHble MarHeTuku (aAua- H
napaMarHeTHKd) W HEJTUHEHHBIN
MarHeTHKU (peppomarteTukm).
HamarnnunBanue
(heppOMarHeTUKOB: KpuBas

13-
16
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HA4YJIbHOU HAMarHW4€HHOCTH,
MpEJIeNIbHAS U HENPENEIbHbIE TETIN
rucrepesuca. JKEcTkne H MATKue
MArHETUKHU.

12

JJIeKTPOMATHUTHASI MHIYKIUSA
3akoH @apanes u npaBwio JleHia.
BuxpeBoe aiekTpuueckoe — MoJe.
CamMouHayKIUs. ITepexoHbie
MPOLIECCHl B AJEKTPUYECKON IIECTH.
DHEprusi MAarHUTHOTO MOJISI.

17-
18

Wroro no 2 cemectpy:

18

18

36

13

YpaBHenus Makcsesia
HuddepenunanbHbie ONepaTopsl
TEOPHH TOJISL. NurterpanbHbie
TeOpeMbl Teopuu moJyiA: laycca wu
Crokca. [TorenmmanbpHbIE u
BUXPEBbIC BEKTOPHBIE OJISL.
CBeneHre NHTETPAJIbHBIX YPABHEHUN
AIEKTPOMAarHeTu3mMa K
muddepeHuanbHbIM  YPaBHEHUSM
Makcsemna. Tok cMenieHus.

1-2

14,
15

Brinonnenune nabopatopHoit paboThl
«HccnenoBanne BBIHYKICHHBIX
KoJ1e0aHU CTPYHBI»

1-4

14

Konedanus

["apmonnueckue Kosie0aHusl.
HNuddepennmansaoe ypaBHEHHUE
TapMOHHYECKUX KOJICOAHUH M €ro

oO1ee pelieHue. BekropHoe
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MIPEICTABICHHE rapMOHHYECKHUX
GbyHKIHA. Mexanuueckue
MAasITHUKU. Nneansubii
Kosie0aTeIbHbBIN KOHTYD.

['apmonnueckue  KoieOaHUs  C
HHEPreTUUECKONM  TOYKH  3pEHUS.
3aTyxaronue KoJicOaHuUs.
Boinyx1eHHbIE KOJIeOaHMSL.
Pezonanc ammumarynsl.  Pe3onaHc
CKOPOCTH. AMILTUTY/a TOTJIOIICHHS
Y AMIUIUTYJ1A AUCTIEPCHUM.

15

Bounbl

Bo3MynieHnss MEXaHUYECKOM Cpenbl.
BomHoBoe  ypaBHeHue.  BriBox
BOJIHOBOI'O YPAaBHEHUS U3 yPABHECHUU
Makcaenia. CaoiicTBa
AIEKTPOMAarHUTHBIX BOJIH.
I'apmonunueckue BosHbl. PaszoBas
CKOpOCTh. [l;mnHa BOJIHBI. BonHOBOM
BEKTOD. NuTeHcuBHOCTD
rapMOHMYEeCKOM  BOJIHBL.  [lakersl
rapMOHMYECKHX BOJIH. [’pynmoBas
CKOpoCThb. JlIMHA KOIepEeHTHOCTH.
Bpewms korepeHTHOCTH.

5-6

16

Brinonnenune nabopatopHoit paboThl
«M3ydyeHne uHTEphEpEHINH CBETa C
MOMOIIIBI0 OHIIPU3MBI DpeHers»

16

HNureppepenuus
SBnenue UHTEp(epeHIH.

7-10
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KorepenTHsbie UCTOYHUKHU.
HeoOxomumble ¥ J1OCTaTOYHbBIE
yCIIOBUS KOT'€pEHTHOCTHU
HMCTOYHHKOB. WnTepdepenius

chepudyeckux BOJH. ONTHYECKHIA
X0/, YcnoBusi uHTEPHEPEHITMOHHOTO
MaKCMMyMa U MHUHUMYyMa. Y CJIOBHUE
BpEMEHHOM KorepeHTHOCTU. Cxema
IOnra. WHtepdepeHius B TOHKHX
IUIEHKAX. Konbia Hrerorona.
ITpocTpaHCcTBEHHAs! KOTEPEHTHOCTb.

17

Brinmonnenune nabopatopHoit paboThl
«HUccnenosanue mudpakimm
@paynrodpepa Ha AUPPAKIIMOHHON
pELIETKE»

9-14

17

JAundpakuus

Asnenne  gudpaxuuu.  [lpuHnmn
I'roitrenca-dpenens. 30HBI
Openers. [IpssMOIMHEWHOCTH
pacrpoCTpaHEHUs cBeTa B
omHopoaHou  cpeae. Judpakius
®peHenss Ha KPYrioM OTBEPCTHH.
YcnoBUe TEOMETPUYECKOU OITHKHU.
Ycnosue audpakiun Opaynrodepa.
Hudpakuus dpaynrodepa Ha menn
M Ha OJHOMEPHOW IU(PPAKIMOHHOM
peméTke. Judpakus dpaynrodepa
Ha Kpucrauiax. YcinoBue Bynbda-
bpoarra. Pa3pematoniasi cnocoOHOCTh

11-
16
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AUPPAKITTOHHOM pPEIETKY.
AJbTEepHATUBHOE OPUHLIUITY
I'tolirenca-®penens OIMCaHue
IUpaKkIuy: napaMeTp Audpakiuu.
Hudpaknus ®paynrodepa
cxomsmuxcss  BoynH.  Omnucanue

mudpakiuu dpayHrodepa MIOCKUX
BOJH C TOMOIIBI COOTHOIICHUS
HEONPEACIEHHOCTEMN.

18

Brimonnenue abopaTopHOil pabOThI
«OmnpenencHue KOHIIEHTpaIuu
caxapHOro  pacTBOpa  CIIOCOOOM
BpAaIIEHUs TUIOCKOCTH TOJISIPU3AITAN

15-
18

18

Hoaspuzauus

[TonnepeynocTh BOJIH 151
MOJIIPU3ALIMOHHBIE SIBJICHUSL.
Juarpamma MHTEHCUBHOCTH.
Marpuia KOrepeHTHOCTH U CTEICHb
KOTepeHTHOCTH ocer. HopmanbHbie
KOOPAUHATHI. [Honspuzanus B
(ha30BO-HEKOTEPEHTHBIX BOJTHAX:
HETOJISIPU30BAaHHbIN CBET;
TJIOCKOTIOJISIPU30BAHHBIN CBET; 3aKOH
Maintoca; YaCTUYHO
MOJIIPU30BAHHBIN CBeET.
[Tonspuzanus B ¢hazoBo-
KOTEPEHTHBIX BOJIHAX: JieBas W
mpaBast AIUIANTUYECKAS
MIOJIIPU3ALINS; Kpyroast

17-
18
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nosisipu3anus. ONTUYECKH aKTUBHBIE
cpenbl [lonspu3zallMOHHBIE METOJBIL:
3aKOH bprocrepa; JBOMHOE
JIy4YEenpesOMIICHUE; TUXPOU3M.

Hroro no 3 cemectpy:

18

18

36

19

OcnoBbl Tepmogunamuku (T]1)

[Ipeamer TH. PaGota u Ttemno. T/
nmapametpel  u  TJl  cocrosiHue.
PaBHOBecHble M HepaBHOBeCHbIE /[
cocrosHusa. ['a3. Temmeparypa Kak
byHKIMS PAaBHOBECHOTO T
COCTOSIHHA. YPaBHEHHE COCTOSHUS.
WNneansHbiii ra3. BHyTpeHHss sHEprus
kak ¢yHkuusa TJl cocTostHUS: TepBOe
Hay4aJio T. TennmoémkocTu
UICAIBHOIO Ta3a B  Pa3IMYHBIX
nporeccax. OG6paTumbie u
HeoOpaTuMble — Tpolriecchl.  BTopoe
Hayano TJI. Durponusi. Bo3pactanue
SHTPONUU B HEPABHOBECHBIX
MIPOLIECCAX U30JIMPOBAHHOMN CUCTEMBI.

20

OCHOBBI MOJICKYJISIPHO-
KMHETHYeCKOW TeOPHHU CTPOCHUSA
Bemectea (MKT)

Uucno ABorajipo. PazmMepsl MosieKyI.
Oproauydeckas TeopemMa. 3aKOH O
PAaBHOM pacIpeIeICHUN SHEPTUU
TEIJIOBOTO JIBUJKEHHUS B COCTOSIHUU
TEIIOBOTO paBHOBecUs. U neanbHbIN

5-6
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ra3 ¢ Touku 3peHust MKT.
BayTpeHHs1s sHEprus uaeanbHOro
rasa y €ro TeIio€éMKOCTH B
PA3JIMYHBIX IIPOLECCAX C TOUKHU

21

3penus MKT.

J1IeMeHThI CTATHCTHYECKOM
busuxu

MUKpPOKaHOHUYECKOE u
KaHOHHUYECKOE pacupenenaeHus.

Uucna 3anoiHEHUs OJJHOYACTUYHBIX
COCTOSSHMM M OJHOYACTUYHBIE
byHKIUN pacnpeesieHusl.
Pacnpenenenne Makcseia.
Pacrmipenenenue bosbmana.
BapomeTpuueckas dbopmyna.
Pacnipenenenue ['u60ca.
MakpococrosiHue u €ro
CTaTUCTUYECKUM BEC.
CTaTUCTUYECKUI CMBICI SHTPOIIHH.

7-8

22

SBieHus mepeHoca

[Tonsitne JIOKAJILHOTO T/
paBHOBECHSI. BripaBHuBaromiye
MOTOKK W  BEKTOPHl  TUIOTHOCTH
MTOTOKOB. CnaboHepaBHOBECHBIE
CUCTEMBI B JIMHEHHOM DPEXKHUME.
Kosddunuents nepenoca. JnuHa u
BpeMs CBOOOTHOTO npooera.
Bripaxkenue K03 bUIIeHTOB
MepeHoca Yepe3 MUKPOCKOIMMYECKHE

9-10
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XapaKTEPUCTUKH MOJIEKYJIBL.
SBnenusa nepeHoca u SHTPOMMUSL.

23

KBaHTOBO-ONITHYECKHE ABJIEHUA
TerutoBoe U3J1y4YEHHUE.
DHepreTuyeckas CBETUMOCTb,
OCBEHIEHHOCTh W  IOTJIOIIAOIIAs
CIIOCOOHOCTb. PaBHOBecHOE
TEIJIOBOE  H3JIy4YeHHE U  3aKOH
Kupxroda. ®dynkuus Kupxroda wu
abcomotHo uépHoe Tenmo (AYT).
3akon Credana-bonbpiiMaHa, 3aKOHBI
Buna. ®opmyna [lnanka. Bremnnit
dboroaddexr. Ddbdexr KommroHa.
®otonbl. KopnyckysipHO-BOJIHOBOU
Oyanu3M I 3JIEKTPOMAarHUTHOIO
U3JIy4YEHHUS.

11-
14

24

JJIeMEHTbI KBAHTOBOI MEeXaHMKH
Atom Bomopona no bopy. I'maBHOe
KBaHTOBoe  uucio. CepuanbHas
dbopmyna banemepa. I'umorteza 1e-
bpous. Bonna ne-bpouis.
DKCNEPUMEHTAIbHbBIC

JI0KA3aTEJIbCTBA BOJIHOBBIX CBOMCTB
MUKPOYACTHII. Craructuyeckuit
CMbICT BOJH Marepun. lloHsiThe
BostHOBOU (yHKImMH (B®D). [lpunmmmn
CyHEPIIO3ULIUH. CooTHomieHus
HEONPENCIEHHOCTEN

['eiizenOepra.ATom BoAOpOJa IO

15-
18
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Mpeauarepy.  OpOutasibHOE  H

MAarHUTHOE KBaHTOBBIE yucia
AIEKTPOHA. Cnun AJIEKTPOHA.
MexaHndeckMid M MAarHUTHBIN
MOMEHTBI MHOT'03JIEKTPOHHOTO
aroma. ITpuHIMN [Taymnmu.
Pacnipenenenre  3JIEKTPOHOB 11O
DHEPreTUYECKUM YPOBHSIM.

dusnyeckas OCHOBA MEPUOANIECKON
CHUCTEMEI DJIEMEHTOB MeHieseeBa.

Uroro no 4 cemectpy:

18

18

36

3aBeyrommii kKadeapon
«Du3uka»

npod., 1.¢.-M.H.

/Kpacuu 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)

Cneunamarer: 15.05.01 IIpoekTrpoBaHre TEXHOJOTHYECKUX MAIIUH U KOMIUIEKCOB

OII (creunanbHocts): «[IpoeKTHPOBaHNE TEXHOJOIMYECKMX KOMILIEKCOB B
MAIIHHOCTPOEHHUH»

®dopma o0yyeHHs: OuHas

Kadenpa «Pusnkay

®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. BOIPOCHI K ycTHOMY orpocy (YO)
3. TeMmbl 1TabopaTOPHBIX PabOT U MPUMEPHBIE BOITPOCH st MX 3amuThl (3JIP)
4. oOpazern Obunera 1yist 3a4€Ta, BOMPOCHI JIJIS TIOJATOTOBKH K 3a4€Ty (3)
5. oOpasen Ousera aJis SK3aMeHa, BOIIPOCHI JIJIS MOATOTOBKH K dK3aMeHy (D)

CocTaBuTen:

npodeccop, a.¢.-m.H. Kpacun B.I1., nouenr, k.d.-m.H. My3sruka A.IO.

Mocksa, 2020 rog,
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Tabauua 1

ITACIHHOPT ®OHJAA OHEHOYHbBLIX CPEJACTB

du3uka B NMPON3BOJACTBCHHBIX U TEXHOJIOI'MYCCKUX IIpoHECcax

®I'0OC BO 15.05.01 «IIpoekTrupoBaHUE TEXHOJOTUYECKUX MAIIHH U KOMILIIEKCOB»

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*™®
KOMIIETeHIH
171
OK-3 COMO6HOCHbK 3HATH: TIEeKIUs, YO, ba3oBblil ypoBeHb
camopaseumuio, OCHOBHBIE (pu3Mueckue 3akoHbl B [camocTrositen  (3JIP, — crocoOeH c(hopMyITHPOBATH H PACKPHITH
camopearusayut, 00bEME, HEOOXOTIMOM IS pHas pabora, |[KP MPEUIOKEHHYIO IPOOJIeMy, a TaKKe U3JI0KHUTh
HENONb306ANHUIO caMopeann3alum CEeMHHApCKHe |3 TpaJUIMOHHBIE IYTH €& pEeLIeHUs
Z;}le ZZZ’;?I Zao YMeTh: 3aHATHSA, D ToBbINIEHHBIH YPOBEHD
MPUMCHSTH (bPISI/I‘IeCKI/Ie 3HAHU OJI51BBIITIOJTHCHUC —crocoboeH C(bOPMyHI’IPOBaTB U pacKpbITh
MOCTHIKEHUS IOCTABIICHHOM 1ienu  1abopaTopH NpEUIOKEHHYIO TPOOIIEMY, U3JI0KHUTH
BJIA/1€Th: bIX paboT TpaJuLIMOHHbIC TyTH €€ pelIeHHUs, a TaKxKe e
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™™
KOMIIeTeHIU
i
OK-7 cnocoonocmy K 3HATD: MeKIIMS, YO, ba3oBblii ypoBeHb
Camoopeanuzayuu u criocoObI onoNTHeHN (pu3ndyeckux (camocrositen  (3JIP, — crocoOeH c(hOpMYIHPOBATH U PACKPHITH
camoodpazoeanuro 3HaHU bHas pabota, 3 MpPEeAI0KEHHYIO IPOOIIEMY, a TAKXKE U3T0XKUT
YMeThb: CEMHHApcKue [J TPaIULIOHHBbIE YTH €€ peIeHUs
HaXOAUTh TpeOyeMble (PU3NUECKUE [BaHATUS, IloBbINICHHBIH YPOBEHD
3HaHUS BELIIIOJTHCHHE —crioco0eH chOpMYITHPOBATh U PACKPHITH
BJIA/1€Th: 1abopaTopH MpeIoKEHHYIO TPOOIeMy, U3I0KUTh
METOIAMH ONPENENCHUS NCTOYHUKOB  [bIX paboT TPaJULIMOHHBIE YT €€ PEIICHUS, a TAKKE €€

COBPEMEHHOE COCTOSIHHE M 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

IlepeyeHb OLIEHOYHBIX CPEACTB MO AMCHUILIMHE «__ Dusuka »
HaumenoBan
e [IpencraBnenue
Ne
OC |onenounoroc | Kparkas xapakTepucTHka OIEHOUHOTO CPEnCTBa OLCHOYHOTO CPEACTBA
B ®OC
pencTaa
Kontponbnas |Cpeactso MIPOBEPKHU eHul MIPUMEHSTH
P Pea POBEp M P KoMIIIekT KOHTPOJIBHBIX
1 pabora MOJIyUeHHbIE 3HAHMSI  JUIsl  pelIeHHsl  3aaay .
3aJJaHu} 10 BapHaHTaM
(K/P) ONPEAECICHHOTO THUIIA IO TEME WIH PA3JAETy
CpeAcTBO  KOHTpOJI,  OpPraHM30BaHHOE  Kak
crieraibHas O6ecea meJarornyeckoro paboTHUKA C BoIDbOCH 10
Y CTHBIH onpoc [00y4aroLMMHCA Ha TEMBI, CBSA3aHHbBIE C U3y4yaeMOM P
2 N TeMam/pazzenam
(YO) MUCHUIIMHOM, W PAacCUUTAaHHOE Ha BBISICHEHUE e —
00beMa 3HAHWH 00YYaIoIIerocs MO ONMPEETICHHOMY
pasaeny, TeMe, mpodiieMe U T.11.
3 CpeAcTBO TMPOBEPKM YMEHUH U HABBIKOB IIO
alura
1360 220 Hoji [ACTIOTB30BAHMIO naboparopHoro obopyaoBanus u | IIpumepHble BOPOCHI
3 pEGOTEI M3MEPUTEIBHBIX npubopoB, o0paboTke JUISL 3aILUTHI
(371P) SKCIIEPUMEHTANBHBIX JTaHHBIX M MX CPaBHEHHUIO C | J1abopaTOpPHBIX paboT
TEOPETUUYECCKIUMH pacuyeTaMu
CpencTBO NMPOBEICHUS TIPOMEXKYTOUYHOM aTTECTallMU B
M0 pe3yabTaTaM BBHITIOJTHEHUS BCEX BUJIOB Y4eOHOM OHPOCHI JUIA
MOJITOTOBKU K SK3aMEHY,
4 Dk3amMeH  [pabOTbl B TEUEHHUH CEMECTpa C MPOCTABICHUEM HOHMEDLL
D) OLICHKH «OTIIMIHO», «XOPOUIOY, PUMEp
IK3aMEHAIMOHHBIX
«(YZIOBJIETBOPUTEIHHO» WIH GIIICTOR

(HEYJIOBJIETBOPUTEIILHO»
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MUHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA30BAHM S POCCUICKOI ®EJIEPALIVIN
®denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BATEIFHOE YUPEKICHHE BBICIIIETO 00pa30BaHUS
MOCKOBCKHIA MOJUTEXHUUECKUN YHUBEPCUTET
Croenuanurer:
15.05.01 IIpoekTupoBaHHe TEXHOJOTMYECKUX MAIIMH U KOMIUIEKCOB
OII (cnenuanbHOCTh): «IIpoeKkTHpOBaHNE TEXHOJOTHYECKUX KOMILIEKCOB B MAIIMHOCTPOCHU U

Kadenpa dusnka

(HauMeHOBaHHUE Kaeapbl)

KomiuiekT 3a1annii 1711 KOHTPOJILHON PadoThI

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

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

Tema ... Hanpascénnocmo, nomenyuann.
Bapuanrt 1

DJexkTpudeckoe Imojie 00pa30oBaHO PABHOMEPHO 3apsDKEHHBIM TUCKOM paauyca 2 M ¢
MMOBEPXHOCTHOM TIUIOTHOCTBIO 3apsima 4 wmkKi/cm®. Onpeaenuth Kakyld CKOPOCTh TOJTYYUT
MEepPBOHAYAIILHO HETMOABIKHBIN AJEKTPOH, IPUOIMKASACH K TUCKY IO €0 OCH OT PacCTOSAHUSA 4 MM 10
pacCToOAHUA 1 MM A0 ICHTpa AUCKaA.

Bapuanr 2
[ToreHIMam 3IEKTPOCTATHIECKOTO TOJIS U3MEHSIETCS M0 3aKOoHy @(x,Y)=-AAn(X/a)+ B+, rae
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 ero oc Ha pacCTOSIHMM 1 MM OT LIEHTpa AMCKa.

Bapmuanr 4

Tpu ToueUHBIX OAMHAKOBBIX 3apsiaa BeauunHo 1 HKi1 HaumHaloT ABUraThCs MO IEUCTBUEM
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, compoTuBieHHE

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

——VRl A
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Bapuanr 2

Cuna toka IB IpOBOJHMKE MEHSETCS BO BPEMEHH IO 3aKOHY 1=3+8t% rzme IBBIpaxkeHO B
amrepax, t- B cekynnax. Kakoe konmdectBo aiekTpudectBa QUpPOXoauT uepe3 MONepeuHoe CeYeHue
IIPOBOJHUKA 3a Bpems oT t, =3¢ not,=5¢?

Bapuanr 3

DneKTpoABUTaTeNb MUTAETCS OT ceTH ¢ HanpsbkeHneM U=24 B. Uemy paBHa MOIIIHOCTb HA
BaJly IBUTaTessl IPU IPOTEKaHUM IO €ro 0OMOTKe ToKa =8 A, eciii U3BECTHO, YTO MPH MOJIHOM
3aTOPMaKMBAaHUU SKOPsI 110 LIeNH UAET TOK lo=16 A?

Bapmuanr 4

Onpenenuts JJIMHY TPOBOJIOKH, TUAMETP KOTOPoi paBeH 0,25 MM, yIeIbHOE CONMPOTUBIICHUE
50 HOM-M, HEOOXOAMMYIO Il M3TOTOBJICHHMSI HAarpeBaTels C MAaKCHMAaJbHONH MOIIHOCTBIO, €CITH
BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHHKA TOKA paBHO 1 OM.

Tema ...Maznemusm

Bapuanrt 1

IIporon, npowmeamuil yckopstouyro pazHocts noreHuuanos U = 300 B, Bieren B oqHOpOIHOE
MarHuTHoe nosie ¢ uHaykuuer B = 0,4 Tn u Hayan nBUTraThCs MO OKPYXHOCTU. BeunciuTs ee paguyc.
(3apsix ipotona 1,6%10™° Ku, macca nporona 1,67%1077 kr) MaruuTHast moctosHHas po=41*107
I'a/m.

Bapuanr 2

B marnutHoe none ¢ unayknuen 20 MxTin ycTaHOBWIM MOJ yrioM 60° K CHJIOBBIM JIHMHHSM BHTOK
paguycoM 10 cMm u nmyctuinu no Hemy Tok 10 A. HaliTu mMexaHW4ecKuil MOMEHT, IEHCTBYIOIIMNA Ha
BUTOK.

BapuanT 3

JIBa NIMHHBIX TapajUICIbHBIX MPOBOJA HAXOATCS HA PACCTOSHUM I = 5cM oauH OT apyroro. Ilo
MpOBOJaM TEKYT B OJHOM HampaBieHUU oauHaKoBbie TOKH I = 30 A kaxnpiid. HailTu MarHutHyo
WHJYKIHUIO TOJIsl B TOUKE, HAXOMASIICHCS Ha pacCTOSHUU 1 =4 CM OT OJHOTO MPOBOJA U I = 3 CM OT
apyroro. ( uo=4n-10'7FH/M)

Bapmuanr 4

beckoHeYHO TIMHHBIN TOHKHA MPOBOAHHUK C TOKOM | = 66 A mmeeT mM3rud B BUJE KPYTIOH IUIOCKON
netau paguycoMm R = 10 cm. OnpenennTs MarHUTHYIO MHAYKIMIO TIOJIA B LIEHTpE NeTyin. MarHuTHas
nocrostuast Po=4m-10" T'r/m.

Tema ... Inekmpomacnumnas UHOYKYUA

Bapmuanr 1

BrruncinuTs MarHuTHYIO SHEPrUio cojieHonaa, coaepsxaimiero 1000 BUTKoB. MarHMTHBIN MTOTOK Yepe3
nonepeunoe ceuenue paseH 0,1 mB6. Cuna Toka B ero oOMoTKe paBHa 1A.
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Bapuanr 2

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

Bapuanr 3
Onpenenuth WHAYKTUBHOCTH COJIEHOWIA, B KOTOPpOM TOK 12 A co3maer moTokocreruieHue 24B0, a
TaK)Xe SHEPrUI0 MAarHUTHOTO TOJISI COJICHOU/IA.

Bapmuanr 4

Kounbnepoii koHTyp paaunycoMm 10 cM momenieH B OAHOPOJHOE MarHUTHOE Tose ¢ uaaykuuen 0,2 To.
JIMHUY MHIYKIUY T10JI COCTABJISIOT YOI 30° ¢ mI0CKOCTBIO KOHTYpa. OnpeeauTs cpeiHee 3HaUYeHue
BennuuHbl OJ[C MHIYKIMHM, KOTOpas BO3HUKHET B KOHTYpE, €CIU HMHIYKIUS MarHuTHOTO IOJIS
YMEHbIINTCS 10 Hys 3a Bpemst 0,002 c.

Tema ... Tepmoounamuka
Bapuanrt 1

Paccunraiite ¢ TOYHOCTBIO 10 OJTHOM COTOM IIPOLIEHTA OTHOLIEHUE KUHETUYECKOM SJHEPrUun
OJTHOT'O MOJISI ra3a Kak IIeJIoro, K ero padoTe HaJl OKpYKEHHEM, €CIIU OH, paclIUpssACh N300apuyecKu
oz nasnennem 10° [Ta, paBHOMEPHO JABHTAl MOPIICHE CO CKOPOCTHI0 50 M/c B Teuenue 0,1 c.
[Tmomaaes nmopmHs 10 oM, MOJISIpHasi Macca raza 18 r/mMonb. (KHHeTUYecKasi SHEPTrus MPOTSHKEHHOTO
TeJa ONpeeNsieTcs 10 CKOPOCTH €ro LIEHTPa Macc)

Bapuanr 2
TepmomeTpruueckuid 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 Mons uneansHoro rasza npu temneparype 1=300 K n3orepmuueckn yBenuuymin cBoi 00bEM B 3
pasa. Haitnure n3amenenne cBoOOaHOM 3HEepruu raza. OTBET JailTe B KWJIOMKOYISAX ¢ TOYHOCTHIO JI0
0,01 xJIx

Tema ... Moaekynapuo-KunHemuueckas meopus

Bapmuanr 1

[Tpu Temneparype T = 300 K motHOCTH Ta3a p = 1,2 Kr/M, a CpeaHss KBaJApaTU4yHasi CKOPOCTh
mouekyn V = 500 m/c. HaliTu KOHIIEHTpaIiio MOJIEKYJ Ta3a.
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Bapuanr 2
BbIuuciuTh IIOTHOCTH BOJOPOA, €CIIM U3BECTHO, YTO YHCIIO ero Moyiekysl N B cocyne BBoe OoJblie
yrcaa ABoraapo Na, a 006éM cocyna V =40 m.

BapuanT 3
OnpenenuTh CPEAHIOI KHHETHYECKYIO YHEPTUIO TIOCTYNATEIFHOTO JIBHKCHUS MOJICKYIIBI UICaThbHOTO
rasa, €CJI MpHU JaBJICHUU P = 2-10° I1a KOHIICHTpAIIUsI MOJIEKYJ raza n = 5- 10 M,

Bapuanr 4
PasonoBbie Banubl cogepxkar N = 1,8-10° atomos pagona Ha 06B8M Bomsl V = 1 am°. Ha ckombko
MOJIEKYJT BOJIbI IPUXOIAUTCS OJJUH aTOM pajioHa?

Tema ... Keanmoeo onmuueckue aeienusn

Bapmuanr 1
Kpacnas rparuna gotosddexra as Boasdpama pasra 2300 A. Haiitn MakcHManbHYIO SHEPIHIO
(OTOINEKTPOHOB IIPU OCBEIEHUH €T0 CBETOM C JIMHOM BomHBI 2000A.

Bapuanr 2
MonoxpomaTHuueckuii cBeT ¢ AnuHoi BomHbl 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 I€UH.

Bapuanr 4
MakcumMyM CHEKTpaJIbHOU INIOTHOCTH SHEPreTUYECKON CBETUMOCTH 3BE3/1bI IIPUXOAUTCS HA JJIUHY
ol 5800 A. IlpuHuMas, yTo 3Be3da M3AydaeT Kak abCONIOTHO UYSpHOE TeNo, ONpPeeTHTh
SHEPreTHYECKYIO0 CBETUMOCTD 3BE3/IBI.

Tema ... Dnemenmovt K6aHmMoOBOU MEXAHUKU

Bapuanr 1
OnpenenuTth IJMHY BOJIHBI A€ Bpoilis 3€KTPOHOB, MPOMIEAIINX YCKOPSIOIIYIO pa3HOCTh
noteHnuanos40 kB.

Bapuanr 2
Kak m3MeHunacr KMHETHYECKasi PHEPTUsSl HEPEIATUBUCTCKOM YaCTHUIIbI, €CIM €€ JJINHA BOJHBI 1€
bpoiins ymensmmiach B 3 paza?

Bapuanr 3
KBanT cBeta ¢ sHeprueir 15 5B BbIOMBaeT (OTO3JIEKTPOH M3 aTOMa BOAOPOJA, HAXOISIIETOCS B
HOpMaJIbHOM cOCTOSHUU. C KaKoW CKOPOCTBIO Oy/IET ABUraThCs AJIEKTPOH BJIAIU OT siapa?

Bapmuanr 4
CpaBHUTH JJIMHBI BOJIH 1€ bpoilns ais anexkTpoHa u mapuka maccoit 0,1 T, UMeronux 0AMHAKOBBIE
CKOpPOCTH.
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MUHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA30BAHM S POCCUICKOI ®EJIEPALIVIN
®denepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00Pa30BATEIFHOE YUPEKICHHE BBICIIIETO 00pa30BaHUS
MOCKOBCKHIA MOJUTEXHUYECKUNH YHUBEPCUTET
Croenuanurer:
15.05.01 IIpoekTupoBaHHe TEXHOJOTMYECKUX MAIIMH U KOMIUIEKCOB
OII (cnenuanbHOCTh): «IIpoeKkTHpOBaHME TEXHOJOTHYECKUX KOMILIEKCOB B MAIIMHOCTPOCHU Y

Kadenpa duszuka

(HaMeHOBaHHE Ka(eapbl)

Bonpochbl 1J1s1 yCTHOT0 onpoca

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

Dopma mexkyujeco KOHmMpOoJisl, nposepsaoulas cmenensb oceoerus komnemenyutiOK-3,

OK-7

Paznen Kunemamuka nocmynameiitbHo2o O0BUIICCHUA
1. Yro Takoe pusmveckuii BEKTOP U €ro OpT?

Uto Ha3pIBaeTCSd a0COIIOTHBIM, 4 YTO — OTHOCHUTEIBLHBIM?

[IpocTpaHCTBO OTHOCUTENLHO MITH a0COIOTHO?

Urto Takoe NBUKEHHUE MaTepUalbHON TOUKU?

Uto Ha3bIBaeTCS NMpaBUIaMU TEOPUU OTHOCUTEIBHOCTH?

Kakoii pannyc-BeKTOp Ha3bIBaeTCA «abCONIOTHBIMY, KAKOW «OTHOCHTEIBHBIMY, a KAKOU

MEPEHOCHBIM?

7. Yro Takoe conpuKacaroumascs K JaHHOW TOUKE TPAEKTOPUU OKPY>KHOCTh?

8. Uro Takoe paanyc KpUBU3HBI TPACKTOPUH B JAaHHOU €€ TOUKe?

9. Yro Takoe OpT KacaTelbHOI U OPT HOPMAJIU B IaHHOU TOYKE TPAEKTOPUU?

10. Yto Takoe myTeBasi CKOPOCTh U CKOPOCTh JIBIKEeHHsI? KakoBa CBsI3b MEX 1y HUMHU?

11. /TaTh KOpPpPEKTHOE ONpEEIICHUE IIyTH MaTEPUATIbHON TOUKH.

12. CpopmynupoBaTh 3aKOH OTHOCUTEIHLHOCTH CKOPOCTH [ ammes.

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 npenMyinecTsa AeKapTOBOI CUCTEMBI KOOPIAMHAT MEPE CUCTEMAMU C JPYTUMHU
6asucamu?

18. Yto Takoe nekapToBa KoopauHaTa?

19. Yto Takoe KHNHEMATUYECKUE 3aKOHBI IABIKEHUS?

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

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

U~ WN

Pa3uenﬂuuamulca nocmynameilbH0o20 08UIICCHUS
1. JleB youBaet namnoii kponuka. C KakoW CHUJIOM KPOJIUK JEHCTBYET Ha JIaly JibBa?
2. UYrto Takoe BO3/EHCTBUE OJTHOTO TeJa Ha Apyroe?
3. Uro Takoe cuna?
4. Yto Takoe TMHAMUYECKOE COCTOSIHUE TeJIa U CUCTEMbI TeJ?
5. Cwua abCco0THA WIIM OTHOCUTENbHA?



13.

14.
15.
16.
17.
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Yto Takoe COCTOSIHHE TOKOs? SBisteTcs JIH OHO a0COIIOTHBIM?
Kak nBumxercs T€JI0 B COCTOSIHUU ITOKOS?

Yro Takoe MHEpLMAIbHAsA CUCTEMA OTCUETA?

Kaxkoe Teno magaet ObicTpee: TsDKENTOE WH JErKoe?

. Kaxk B3Becmn 3emitro?
. KakoBa nmpruumnHa TOr0, 94TO Ha IBYX KOHIIAX HATSAHYTON HUTH, IEPEKHUHYTOU Yepe3 OJIOK, CHJIBI

HATSHKEHUS OQUHAKOBBI?

. KakoBa npuunHa TOro, 4To yCKOpPEHHs ABYX T'PY30B, CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepe3

OJIOK, OJTMHAKOBBI TTO MOYJTIO.

HenonewxHeiil 6510k mojBerieH K AuHamoMeTpy. Uepe3 00K mepekuHyTa HUTh, Ha KOHIAX
KOTOpPOM 3aKpeIyieHbl JIBa HEpPaBHBIX Tpy3a Miu My UYemy OyayT paBHBI TOKa3aHUs
JMHAMOMETpA, €CJIU IPY3bl IPEAOCTAaBUTH CaMHUM cebe?

3aueM HyKEH UMIIYJIbC MaTepUalbHON TOUKN?

N3mensiercsa mu uMIysibe cuctemsl 3eMitsi-JIyHa, ¥ eciii 1a, TO KTO U3MEHSET €ro U3MEHsSIeT?
3aueM HyKE€H LIEHTP MacC CUCTEMBI?

Uto Takoe yaap ¢ TOYKH 3pEHUSI TEOPUU U TPAKTUKH?

Pasznen Paboma u IHepzus 6 nOCMynamelbHom osulICeHUU

1.
2.
3.

RR©o N O A

0.
1.
12.
13.
14.

Yrto Takoe MEXaHUIECKOS COCTOSHUE CHCTEMBEI?

[TpuBecTn npuMeps! GYHKIUNA MEXaHHUECKOTO COCTOSIHUSI CUCTEMBI

Kaxk mpaBunpHO ckazath: «PaboTa cuiibl 1o nepeMenieHnto Tena» win «Padora cuibl Ha
MepEMENICHUH TeJ1ay

Yro Takoe cuiaoBoe IoJjie?

B uém pazHuIIa MeXy CTallMOHAPHBIMU M HECTALIMOHAPHBIMU CUIJIOBBIMU MOJISIMU?
MoskeT 1 OBITH TaK: cuiia He paBHa (), CKopocTh Tenma He paBHa (), a MOIITHOCTH CHUTBI paBHa 07
UTo Takoe KMHETHYECKasi SHEPTUsI CUCTEMBI TE€JI, U 110 KAaKOMY 3aKOHY OHa U3MeHseTcs?
YT0 Takoe MOTEHI[HAJILHOE CHIIOBOE IToJIe?

CdhopmynupoBaTh ornpeneneHe MOTSHIIMATLHON SHEPTUH Tella ¥ 3aKOH €€ N3MCHECHHS.
Kakwue cuibl B TOBCETHEBHOM MPAKTUKE SIBISIOTCSA MOTEHIIMATIBHBIMU?

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

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

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

Pazgen Kunemamuka spauiamesibHO20 osudiceHUsA

1.
2.
3.

ISRl

OO6nanaer v MI0IIa b BEKTOPHBIMH CBOMCTBAMU?

JlaTe onpelieNeHne I0CKOro yIiia B pailaHax.

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

Hanwucats ¢popmyny cBsi3u OECKOHEYHO MaJIoro epeMeneH st 1 6ECKOHEUYHO MaJIOTo yria
IIOBOPOTA.

ChopmynupoBaTh paBUIO MOJYJISI BEKTOPHOTO NMPOU3BEICHHS U €T0 HAIPABJICHUSI.
CBs3b yIJIOBOW U JIMHEHHON CKOPOCTEH.

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

Omnucathb cBsI3b MEX/y IOCTYNATENBHBIM U BpallaTeIbHBIM JIBUKEHUSIMU B CIIy4ae
MaTepHaIbHONW TOYKH U a0COJIIOTHO TBEPIOTO Tea.

Pa3uenﬂuuamul<a epauniamelbiozo osudiceHUA

1.
2.

Jlatb onpenieneHre MOMEHTa UMITYJIbCa MaTepUalbHON TOUKH.
JlaTh onpeneneHue MOMEHTa CHJIBIL.



o~ w

©o~N>

48

Hamncars 3aKk0OH U3MEHEHUSI MOMEHTA UMITYJIbCA MATEPUATIbHON TOUKH

HanucaTp 3aK0H M3MEHEHNSI MOMEHTA UMITYJIbCA CUCTEMBI MATEPHUAIbHBIX TOYCK.

Kak cBsi3aHbI MeXly cO00 MOMEHT MMITYJIbCa CUCTEMBI B Ta0OpAaTOPHOM cucTeMe OTCUETA U B
CUCTEME OTCUETA «IEHTP MacC CUCTEMBI»

CBs13b MEXly OCEBBIM MOMEHTOM HUMITYJIbCA U YTJIOBOM CKOPOCTHIO.

HanucaTts 0CHOBHOE ypaBHEHUE TMHAMUKH BPAlIATEIbHOTO JBIKCHUS.

Cdhopmynuposats Teopemy llITeitHepa

JlaTb BeIpa’k€HHE IEMEHTApHON PabOThl BO BpaIlaTEIbHOM JBH>KEHUU

. JlaTph BBIpaKeHHE KHHETHYECKON IHEPTUU aOCOTIOTHO TBEPAOTO TeJa, BPALIAIOIIETOCS

OTHOCHUTEIIbHO 3aKPETNIEHHOM OCH.

Pasznen H anpﬂofcé'unocmb dleKmpocmamuiecKkozo noJia

1. [aTh ompenesneHre TOUEYHOTO 3apsja B ciydae HEMPEPHIBHOTO pacipeielieHus 3aps/ia 1o
00bEMY, TOBEPXHOCTH, JIMHHH.

2. CdopmynupoBaTh NPUHIUIIBI JATBHOACHCTBUS U Onmu3koaercTBrs. Kakoi n3 HUX oKazaics
BEPHBIM?

3. Uro Takoe 3IeKTPOCTATUIECKOE Mmojie?

4. Yto Takoe MpOoOHKII 3apsi IO OTHOUICHHUIO K JAHHOMY JJIEKTPUIECKOMY TIOJI0?

5. Yro Takoe MaTeMaTHYECKOE TOJIC AIEKTPUICCKON HAMPSHKEHHOCTH U ISl 4€T0 OHO HYXHO?

6. CdopmynupoBarh npaBuia rpaUuecKoro MpeACcTaBIeHUs BEKTOPHOTO MATEMATHYECKOTO
oJIs

7. Onucarb CBOKWCTBA CUJIOBBIX JTUHUMN AJIEKTPOCTATUYECKOTO MOJIS.

8. B kakom ciyyae mpuUMEHSETCS TPUHITUIT CYTIEPIIO3UITNH ICKTPUUECKHUX MOJIeH? 3anucarh ero
BBIPAXKEHHE B ClIy4ae IUCKPETHOTO U HEMPEPHIBHOTO PACTIPEACICHUS 3aps10B-UCTOUHUKOB.

9. Yro Takoe 3JIeKTPUUECKHUI TUITOIH?

10. Yro Takoe TenecHslit yron? HamucaTh BeIpaKeHHE JIEMEHTAPHOTO TEJIECHOTO YIJIa.

11. Yo Takoe MOTOK BEKTOPHOTO MoJsi? B kKakom citydae 3TO IOHATHE CBA3AHO C JTBHKCHUEM?

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

13. 3anucarh BeIpaXeHUE HATPSHKEHHOCTH TTOJIS1 OTHOPOIHO 3apsKEHHON 0€CKOHEUHON
IIJIOCKOCTH.

14. Yro o3HauaeT «0eCKOHEUYHOCTh) IIIOCKOCTH?

15. 3anucathb BbIpakeHUE HAMIPSDKEHHOCTH IOJISE OMHOPOIAHO 3apsHKEHHON OECKOHEYHOH MpsiMon
HUTH.

Paznen Ilomenyuan

1. TloueMy moJie ANEKTPOCTATHUECKONW HAMPSHKEHHOCTH SIBIISICTCS MMOTEHITUATBHBIM?

2. Kaxk Ha3pIBaeTCs MOTEHIMAIbHAS YHEPTUS €IMHUIHOTO MOJIOKUTEIHLHOTO TPOOHOTO 3apsia B
BJIEKTPOCTATHYECKOM MoJie?

3. Kaxk BbIpa3uTh cKalsIpHOE MAaTEMATHUECKOE MMOJIe MOTEHIHAIA Yepe3 BEKTOPHOE
MAaTeMaTUYECKOE MO0JIE JIEKTPOCTATUYECKOU HAPSIKEHHOCTH?

4. Yto Takoe HaMpsHKEHHUE, U KaKOBAa €ro CBsA3b ¢ pabOTON AMEKTPOCTATUYECKUX CUI?

5. Yro Takoe rpagueHT CKaJIsIPHOTO TOJIs?

6. Kaxk BbIpa3uTh MOJIE ANMEKTPOCTATUYCCKON HAMIPSHKEHHOCTH Yepe3 CKAISPHOE TOJIe
noreHnuana?

7. CdopMmynupoBaTh NPUHIHI CYIEPIIO3UIIAN IIIEKTPOCTATUICCKHUX OJIEH B OTHOIICHUN
MOTEHIINaA.

8. 3amumcaTh MOTEHIMAI TOJISI TOYSYHOTO UCTOYHHUKA M OJHOPOTHO 3apsSKEHHON CepEhl.

9. 3BanucaTh BeIpa)keHHE NOTEHLIUATBHON SHEPTHH KOH(DUTYpAIMHU TUCKPETHBIX TOYEUHBIX
3aps/0B.

10. 3anucarp NOTEHIMAIBHYIO SHEPTUIO CUCTEMBI paclpeeIEHHBIX 3apsiI0B.

Pa3uenﬂu3ﬂekmpul<u u HPOGOOHMKM 6 JekmpocmamudeCKom noJie
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11.

12.
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15.
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Uro Takoe cpena? SBisercs qu 3TO MOHATHE MOACIbHBIM?

[TepeuncauTh BUIBI 3apsiIOB MO OTHOILICHHIO K TaHHOU cpeze

Yro Takoe JUAIIEKTPUKU U IPOBOJIHUKU?

Hamnucars BelpaxkeHue 3HEPruy JUIOIISE B OJHOPOAHOM 3JIEKTPUUYECKOM II0JIE.

Yro Takoe nossipuzanus JU3JIeKTpuKa’?

UYTto Takoe quANEeKTpUIecKasi BOCOPUMMYUBOCTD IUAJIEKTpUKaA?

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

JlaThb onpeneneHue dMEKTPUIECKON HHAYKIUH.

Hamnncarts cBsi3b MEXKy 2JIEKTPUYECKOM MHIYKLIIMEH U HANIPSHKEHHOCTBIO. UTO Takoe
TUAJIEKTPUYECKasi IPOHUIIAEMOCTh?

Cdhopmynuposats Teopemy Octporpajackoro-I'aycca B JU3IEKTpUUECKOH cpere.
SIBisieTcs M BEKTOPHOE I0JIE ANEKTPUYECKOM MHAYKIIMU (CMEIIeHNs) TOTEHIIUAIbHBIM B
obmiem ciaydae?

—

CdopmynupoBath rpaHUYHBIC YCIOBHUS U BEKTOPHBIX mosieidk D u E.

JlaTb onpeneneHue 3JIeKTPOCTaTUIECKOTO TPOBOIHUKA.

Kak pacnpenienéH HeCKOMIIEHCUPOBAaHHBIM HECBA3aHHBIN 3apsijl 10 3JIEKTPOCTATHUECKOMY
MIPOBOJIHUKY.

Uro Takoe anekTpuuecKas EMKOCTh YEAUHEHHOTO NpoBoAHUKA? UeM oHa onpenensiercs?
3anucaTh AMEKTPOEMKOCTh YETUHEHHON Chephl.

Enuanna n3zmepenus snexktpoéMkoctu B cucreme CU HaspiBaeTcs dapanoii. [loncunraiite
anekTpoémkocTh ComHIla B Qapajax.

3anucaTh BCE BBIPAXKEHUS SHEPTUU YEAUHEHHOTO MPOBOJHUKA.

Byner nu ToueuHbIi 3apsi B3aMMOAEHCTBOBATh C HEUTPAIbHBIM TPOBOAHUKOM? OTBET
000CHOBATb.

UeMy paBeH MOTEHIMAI 3a3€MJIEHHOTO MTPOBOJHUKA?

Urto Takoe KoHIeHCATOP?

JlaTp onpeneneHue 3JIeKTPOEMKOCTH KOHIEHCATOPa

3anucaTh BCE BBIPAXKEHUS IHEPTUU KOHJIEHCATOPA.

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

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

. 3anucath Bce BhIpaXeHHs] 00bEMHOMN TIIOTHOCTH SHEPTUU AIEKTPUUYECKOTO TTOJISL.

Pasnen 3aKOHbI HOCHOAHHO20 MOKA

N~ WNE

10.
11.

12.
13.

UTo Takoe MI0THOCTh IEKTPUIECKOTI0 TOKA U cujia Toka? KakoBa CBsI3b MEXKy HUMH?
Yro Takoe CTOPOHHUE CUJIIBI?

Cdopmynuposats 3akoH Oma B qudpepeHnunanbaon hopme.

UTto Takoe COMpOTUBIIEHUE ydacTKa?

Urto Takoe 0AHOPOAHBIN yuacToK nenu? M300pa3uTh ero 3JIeKTPUIECKYI0 CXEMY.

Yro Takoe DC?

UTto Takoe HEOAHOPOAHBIN ydacTOK menu? M300pa3uTh ero 2JIeKTPUIECKYI0 CXEMY.
3amucarh UHTETpaIbHBIN 3aK0H OMa IS y9acTKa ey U OOBSICHUTH SHEPTeTUICCKHUI CMBICIT
Ka)KI0r0 YJIeHa.

IIpuBecTu npumepsl HCTOUHUKOB oTpuLaTensHon DC.

3anucaTh MHTErpaIbHbIM 3aKk0H OMa JJ1s1 TPOCTOr0 3aMKHYTOT'O KOHTYpA.

Jlro60e 1 coeMHEHHE PE3UCTOPOB MOKHO CBECTH K IOCIIEI0BATEILHOMY MIIH K
napajieabHOMYy?

CdopmynupoBaTh epBbIil 1 BTOpO# 3akoHbI Kupxroda amsi CII0)KHBIX KOHTYPOB.

Kak nepeittu ot 3akoHa Oma k 3akony Jlxoymsa-Jlenma?



14.

15.
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Hamnncars BeIpaxeHus TEIIOBOU U DJIEKTPUYECKON MOIIHOCTEH, a TAK K€ MOILIHOCTH
UCTOYHUKA.
3anucaTh Bce BBIpaKEHHUSI 00bEMHOM TNIOTHOCTH MOIIIHOCTH 3JIEKTPUYECKOTO TOKA.

Paznen Mazcnemuszm

1.

2.
3.
4
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12.

13.
14.
15.
16.

17.
18.
19.
20.
21.

22,

23.
24,

25.

26.

Yro Takoe MarHUTHOE NoJIE?

Kak Ha3pIBaeTcst 1 0003Ha4aETCsl CUIIOBAs XapaKTEPUCTUKA MATHUTHOTO MOJIA?
Hamnncars BeIpakeHue MarHUTHOM COCTaBIIAIOLIEH cHilbl JIopeHIa.

Ecnn MarauTHas HHAYKIMS HA MECTE MOJI0XKEHHS IBHKYILErocs OTPULATEIBHOTO 3apsaaa
HaIpaBJIEHA Ha PUCYHKE BBEPX, a €[0 CKOPOCTh — BIIPABO, TO Ky/la HAIIpaBJIEHA CHJIA CO
CTOPOHBI MATHUTHOTO 1TOJIA?

Cosepriraet nu paboTy MaruuTHas cuia? Kak u3MeHsieTcss KWHeTHYecKast SHEpIrHst
JBIDKYILETOCs MPOOHOTr0 3apsja o[ BIUSHUEM MarHUTHOIO MOJst?

Kak Oyzner aBuraThcst 3apspKeHHAs YaCTHLIA, BICTEBIIAS B OJHOPOIHOE MAarHUTHOE 1osie?
Uto Takoe cusia Amnepa? 3anuiluTe BRIPAKEHUE AIIEMEHTAPHOU CHIIBI AMIIEpa.

UTo Tako€ MarHUTHBI MOMEHT?

Kak Bo3aeicTBYeT OJHOPOJHOE MarHUTHOE T10JI€ HA MAarHUTHBII MOMEHT. 3aluIlINnTe
BBIPAKEHHUE, OMUCBIBAIOILEE ITO BO3ICHCTBHE.

. 3anuimre BBIPAKCHUC DHCPIUHU MATHUTHOTI'O MOMCHTA B MAarHuTHOM I10JIC.

11.

Chopmymupyiite 3akon buo-Caapa-Jlamiaca u mpoBenTe aHAIOTHIO C BhIPAKEHUEM
HaIpPsHKEHHOCTH JIEKTPOCTATUYECKOTO MOJISI TOYEUHOTO 3apsi/ia.

Uto Takoe HanpsHKEHHOCTh MAarHUTHOTO 1oJsi? KakoBa €€ CBsI3b ¢ MarHUTHOM MHaynuen? st
9ero HeOOXOMMBI JIB€ BEKTOPHBIC XapaKTePUCTUKN MAaTHUTHOTO TMOJIs?

UT0 Tako€ HAMArHNYEHHOCTh MAarHETHKA, U YTO TAKOE €r0 MarHUTHasi BOCIIPUUMYHUBOCTH?
Kak cBsi3anbl M@Ky cO00i MarHUTHAsI BOCIIPUMMYHUBOCTH M MATHUTHAS IPOHUIIAEMOCTH?
Kakwue cyiiecTByroT BUbI JIMHEHHBIX MarHeTUKOB? B uém pasHuiia Mexy HUMu?

B kakux MarHeTukax CylecTByeT CIIOHTaHHAs HAMarHWYEHHOCTh B MAKPOCKOMTMYECKUX
o0BEmax?

Yro Takoe Temneparypa Kropu, u ueMy oHa paBHa B xeine3e?

UTto Takoe KpuBas Ha4aJIbHOW HAMarHWYEeHHOCTH (peppomMarHeTrka’?

CKOIBKO MeTeNh TUCTEPE3NCa MOXKET MTPOJEMOHCTPUPOBATH PEPPOMATrHETHK?

Kakue xapaktepucThky npeaeabHON MEeTJIM TUCTePE3NCAN3BECTHBI?

Yemy paBHa [UIOMIA/b TETIIM THCTEPE3HCA B OCSIX {I\/I ,H }?

Cdhopmynupyiite Teopemy Octporpaackoro-I'aycca st MaTeMaTHIECKOTO OISl MAaTHUTHON
WHIYKLIHAH

UTO Takoe MarHUTHBIN MOTOK U MOTOKOCIEIUICHHE?

Harmmmure BeipaskeHHE 3JIEMEHTApHON paOOThI CHITBI AMIIEpa NP ABUKEHUN ydacTKa
MIPOBOJIHUKA C TOKOM

Hanummre BbipakeHNe 37eMeHTapHOU paboThl CHIIbI AMIiepa Mpy U3MEHEHHUU 3aMKHYTOTO
KOHTYpa

CdopmynupyiiTe 3aK0H MMOJHOTO TOKAa B BAKYyME U B MarHeTHKe

Pasnen JJ1eKMPOMAZHUMHAA UHOYKYUS

N~ WNE

Chopmymupyiite 3akon Dapanes

Cdhopmynupyiite mpasuiio Jlenna

ChopmynupyiiTe 3aKOH JEKTPOMArHUTHOW UHTYKIIMH

Kaxoa npuunna 9/]C nHAyKIMH B IPOBOJHUKAX, JBUKYIIUXCS B MArHUTHOM T10JIE?
KakoBa npuuuna 9J1C UHAYKIIMY B HEMOABUKHBIX TPOBOJHUKAX?

3anuiuTe BhIpaXKEHUE HUPKYIISAIUN BUXPEBOTO 3JEKTPUUECKOT0O OIS

Uto Takoe MHAYKTUBHOCTH KOHTYpa?

3anumute BelpaxkeHne J/]C caMonHyKIUN
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3anumuTe 3akoH OMa JU1sl KOHTypa ¢ MHAYKTUBHOCTBIO. UTO IIpeicTaBIsIeT 3aMCaHHOE
PaBEHCTBO ¢ MATEMATUYECKON TOYKH 3PEHUS?

10. Ha yTo0 TpaTHuTCs SHEPrUsi HICTOUHUKA MpH ero padore npotuB I/C caMOMHIYKINHU B

MIEPEXOHOM IPOIIECCE MOCTE 3aMbIKaHHsI KOHTYpa?

11. 3anumure Bce BhIpaXeHUsI 00bEMHON TNIOTHOCTH YHEPTUU MarHUTHOTO 1oJisi. CpaBHUTE UX C

BBIPKEHUSIMHU 00BEMHOMN TUIOTHOCTH SHEPTHH SJIEKTPUUECKOTO MOJIS.

Paznen Ypasnenus Makceenna

Uk~ wd P

8.

9.

3anuiuTe BelpakeHus quddepeHInaIbHbIX ONepaTopoB TEOPUH MO Yepe3 BEKTOp «HalIa»
Chopmynupyiite nuddepeHIaTbHbIN MPU3HAK MTOTEHIIMATEHOTO BEKTOPHOTO OIS
Chopmymnupyiite nuddhepeHnnanbHbIil TPU3HAK BUXPEBOTO0 BEKTOPHOTO OIS
Cdhopmynupyiite MaTemaTu4eckyro TeopeMy [aycca

Chopmynupyiite MmaTemaTu4deckyto Teopemy CTokca

Ceenute uHTErpanbHy0 Teopemy Octporpanckoro-I'aycca k nuddepenimanbHOMy
YpaBHEHHIO BEKTOPHOTO TOJISI B CIIy4yae 3JIEKTPOCTaTUYECKOTO U BUXPEBOIO MoJei

CBenuTe MHTETPATBHBIN 3aKOH JIEKTPOMArHUTHOW MHAYKIMH K MU depeHratsHoMy
YPaBHEHHIO CBSI3bIBAIONIEMY BUXPEBbIE JIEKTPUUECKOE M MATHUTHOE MOJIS.

CBenuTe MHTETPATBHBIN 3aKOH MOJIHOTO TOKA K Tu((epeHIMaTsHOMY YPaBHEHUIO BEKTOPHOTO
T0JIS B CJTy4ae CTallMOHAPHOTO MarHUTHOTO TOJIs

Cdhopmynupyiite runoresy Makcsenia

10. Yo Takoe TOK cMeIeHus?
11. CopmynupoBaTh BEIBOJ O CYIIECTBOBAHUH 3JIEKTPOMArHUTHBIX BOJH

Pasnen Koneoanus

1.

2.
3.
4

oo
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3anumuTe KHHEMaTHYeCKUH 3aKOH TapMOHUYECKUX KOoJIeOaHu

Yro Takoe (aza?

Kak ¢a3a 3aBucuT OT BpeMeHH B TAPMOHHYECKOM 3aKOHE?

Kak cootHOCsTCS (haza KOCUHYCHOTO U CHHYCHOT'O IIPECTaBICHUS FTApMOHUYECKOTO 3aKOH
JIBKEHUS?

Zanummute nuddepeHmanb Hoe ypaBHEHHE TAPMOHUYECKUX KoJieOaHuH

UTo B BEKTOPHOM IPEICTABICHUH FAPMOHUYECKOH (PyHKIIMH omnpeaessieT MOayIb BEKTOpa-
MpEeJICTaBUTENS, a UTO HarpaBieHue?

J1st gero Heo6X0IMMO BEKTOPHOE MPEACTABICHNUE TApPMOHMYECKUX (DYHKIIMIA?

3anummTe rapMOHUYECKUN 3aKOH IBM)KCHHS B KOCHHYCHOUM ()opMe B KOMIUIEKCHOM
IPEJICTAIIEHUN.

YTo HYXHO cAeNaTh C CHHYCHBIM IIPEICTaBICHUEM FrapMOHHYECKON (QYHKIIUHU, YTOOBI
IPEeJCTaBUTh €€ B BEKTOPHOM HJIM KOMILJIEKCHOM BHJIE?

Pasznen Bosinot

1.

2.

NG

UTo HYXKHO C/eNaTh C CHHYCHBIM MIPEICTABICHIUEM rapMOHUYECKON (DYHKIIUU, 9TOOBI
MPEJICTaBUTh €€ B BEKTOPHOM UJIM KOMILIEKCHOM BUIE?

3anumuTe OJHOMEPHOE BOJTHOBOE YpaBEHHE U €ro pelleHHe B BUE BOJIHBL, Oeryiel B
MOJIOKUTEIBHOM HANPABIEHUH KOOPAUHATHOU OCH.

3anuIuuTe 3aKOH JBUKEHUS OJJHOMEPHON rapMOHUYECKON BOJIHBI, CIEAYIOLIEH B
MOJIOKUTEIBHOM HAMPABIEHUH KOOPAUHATHOU OCH.

Urto Takoe JIMHA BOJIHbBI?

Uto Takoe BOJTHOBOE YHCIO OJJHOMEPHOUN BOJHBI?

UTto Takoe BOJHOBAsI MOBEPXHOCTH?

Yro Takoe miaockas BoiHa?

3anumuTe 3aKOH JBUKEHUS IJIOCKON rapMOHUYECKOM BOJIHBI, CIIEYIOUIEH B TPOU3BOIHLHOM
HanpasieHuU. Kakoil BeKTop onpeaenseT HanpaBjieHue €€ paclpoCcTpaHEeHUs ?
Hanumute BhipaxkeHue Gpa3oBoii CKOPOCTH FapMOHUYECKOI BOJTHBI
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3anuiuuTe BhIpa)KEHNE HHTEHCUBHOCTH TAPMOHNYECKON IEKTPOMAarHUTHOW BOJIHBI.
UTo Takoe KBa3UrapMOHUYECKHUE BOJTHBI?

Hanumure BoIpakeHue rpynmnoBoyd CKOPOCTH

Yro Takoe JyIMHA KOTEPEHTHOCTH, M KaK OHa CBs3aHa ¢ pa30pocoM JJIMHBI
KBa3UIapMOHHYECKOMN BOJIHBI?

Yro Takoe BpeMst KOT€PEHTHOCTH, M KaK OHO CBSI3aHO C pa30pocoM 4acTOThI
KBa3UrapMOHHMYECKOMN BOJIHBI?

Uto Takoe 1myr BOJIH?

Kak cBs3anbl Mexny co00il yiMHA KOTEPEHTHOCTH U BPEMsI KOT€pEHTHOCTH?

Paspen Hnumepgpepenyusn

BOoo~NOOR~WNE

0.

Uro Takoe siBneHue HHTEphEpeHIIn?

SBAAIOTCS JIM CTOSTYME BOJIHBI IPUMEPOM KOTEPEHTHOCTH?

Kaxue BoIHBI HAa3bIBAIOTCS KOTE€PEHTHBIMU APYT APYTY?

Chopmynupyiite yciioBue KOT€pEHTHOCTH IBYX MEXaHUYECKHUX WM PaJHOBOJIH
CdhopmynupyiiTe ycioBue KOTePEHTHOCTH JIBYX CBETOBBIX BOJIH

YT0 Takoe ONTHYECKUI X017

Chopmynupyiite ycrnoBus nHTEpPEPEHIIMOHHOTO MAKCUMYMa U MUHUMYMa
N3o6pasute cxemy FOHra u 3anummTe BeIpa)keHUE Pa3HOCTU ONTUYECKOTO X0/1a
Cdhopmynupyiite ycrioBue BpeMEHHON KOTePEHTHOCTH

3anuuInTe BBIPAXKEHNUE PA3HOCTH ONTHYECKOr0 X04a B TOHKOM INIEHKE MPU HOPMAJIBHOM
aJICHUU TIJIOCKOW CBETOBOM BOJIHBI HA €€ IMTOBEPXHOCTb.

Pasznen ,ZI ugppaxyusn

SourwnE

Uro Takoe siBieHue AuQpakiuu

Kaxk Ha3piBaeTcst ONTUKA B OTCYTCTBUM TU(PpaKIuu?

Cdhopmynupyiite npunimn [ roiirenca-Openens

OObsicHuTe siBNIeHNE TUPaAKIUK ¢ TOYKU 3peHus npuHiumna [ roiireHca-dpenerns.

Uro Ttakoe 30Ha OpenHens?

MO03KHO 71 YBEJIMUNUTh HHTEHCUBHOCTh CBETOBOT'O OTKJIMKA OTBEPCTHSL, MPOMYCKAIOLIETO CBET,
YaCTUYHO 3aKpbIB €ro?

7. Yro Takoe nstHO [lyaccona?

8. Kak u3mensercst koanuecTBo 30H PpeHenst B KpyTioM OTBEPCTUH, TPOIMYCKAIOLIEM CBET MPH
yJlaJleHnU 3KpaHa HaOJII0JJeHHUs OT SKpaHa C OTBEPCTHEM?

9. bygxer nu HaOmronaThCs QU pakuys npy 60JIbIIOM KoTudecTBe 30H DpeHens, yMenameMcs
B OTBEPCTHUH, NIPOITYCKAIOIIEM CBET?

10. KakoBo ycnoBue audpaxiun @penens u KakoBo ycioBue nudppaxiuu Opaynrodepa npu
IIPOXO0KJICHUH CBETA Yepe3 Kpyrioe oTBepcTue?

11. Yro Takoe audpakius OpayHrodepa npu najeHUN IIOCKUX BOJIH HA IPENsTCTBHE?

12. Onpenenute NIMPUHY CBETOBOT'O OTKJIMKA OT IIENU MIMPHUHO dripy 1majieHny Ha He€ TIIOCKON
MOHOXPOMAaTHUYECKON CBETOBOM BOJIHBI, UCXO/ U3 COOTHOILIEHUS HEOIPEAEIEHHOCTEN
KOOp/AMHATa-BOJIHOBOE YHUCIIO.

13. Copmynupyiite nmpaBuiao oTOOpa IIaBHBIX TUPPAKIUOHHBIX MAKCUMYMOB IIpY AU(paKIuu
®payHrodepa MIOCKUX BOJIH Ha OJJHOMEPHON TU(PAKIIMOHHON PEIIETKE

14. Cpopmynupyiite npasuio Bynbsga-bparra npu or0ope HampaBieHHid ITaBHBIX
T (PaKIMOHHBIX MAKCUMYMOB TIpH audpakiuu OpayHrodepa mIoCKuX BOJIH Ha
KPUCTAIUIMYECKOMN PEIETKE

Paznen Ilonapuzayun

1. B xakux BOJHaX BO3MOXXHBI, @ KAKUX HEBO3MOXKHBI MOJIIPH3ALIMOHHbIC SBICHHS

2. Yro Takoe MIOCKOCTh MOJISIPU3AIIUN BOTHBI?

3. UYro Takoe MIOCKOMOISIPU30BaHHAs BOJTHA?



o o

©

10.

11.
12.

13.
14.
15.
16.
17.

53

Hanummre ob1iee BrIpakeHre HHTEHCUBHOCTH, CBSI3aHHOM € TUIOCKOCTBIO TOJISIPU3AIUH,
KOTOpasi HOBEPHYTA BOKPYT HAMPABICHUS JIBUKEHUS BOJIHBI HAa YTOJI ¢ OTHOCUTENBHO OCH X,
MEPIEeHIUKYIAPHON HAIIPABJICHUIO TBUKEHUS.

Urto Takoe quarpamMma UHTEHCUBHOCTH?

N306pa3ute quarpaMmy HHTEHCUBHOCTH €CTECTBEHHONOJSPU30BAHHOTO CBETA

Kaxk n3mensiercss MHTEHCUBHOCTb €CTECTBEHHOIOISIPU30BAHHOIO CBETA MPHU MPOX0XKICHUU
yepes3 UeIbHbIN NoJsipu3aTop?

N3006pa3ute quarpaMmmy WHTEHCUBHOCTH TUIOCKOTIONSIPU30BAHHOTO CBETA

Chopmynupyiite 3akoH Maitoca

Uro Takoe kpyrosas Iuisipu3anus BoHbI? K KakuM BOJTHAM OTHOCHUTCS 3TO MOHATHE: K (ha30BO
YIOPSAA0YEHHBIM WM K (Pa30BO HEYNOPSIOYEHHBIM?

UTto Takoe MmpaBonoJIsIpUu30BaHHBIE U JIEBOMOJISIPU30BAHHBIE BOJIHBI?

UYro npencrasiser co00il cyneprno3ulius IByX KPyroBo MOJIIPU30BaHHBIX BOJIH,
MIPOTUBOIOJIOKHON MOJISIPU3AIUU U OJIMHAKOBOM aMIIUTYbI, CIEAYIOIIUX B OTHOM
HanpaBjieHUU?

UTO Takoe ONTUYECKU aKTUBHBIE CPE/IbI?

Uto Takoe MmI0CKOCTh MPOITYCKaHUs MoJisipu3aropa?

Cdopmynupyiite 3akoH bprocrepa.

Uto Takoe quxpou3m?

Kaxk nenarorcst nonsipousibi?

Pasnen Ocnosvt mepmoounamuxu (T/])

BOo~NOUOR~WNE

15.

16.
17.

18.
19.

20.
21.
22,
23.
24,
25.

0.
11.
12.
13.
14.

Chopmynupyiite mpeaMeT U3ydeHus TEPMOANHAMUKU

Urto Takoe paboTa 1 TEII0 B TEPMOMHAMHUKE?

UTto Takoe TepMOIMHAMHYECKOE COCTOSTHUE?

Uto Takoe paBHOBECHOE TEPMOJUHAMUYECKOE COCTOSHUE?

Kak cBsi3aHbI MeX1y cO00 paBHOBECHOE COCTOSTHUE U dlieMeHTapHas pabora T/l cuctembi?
OnuimmTe paBHOBECHOE COCTOSIHUE JAHHOW MAacChl TAHHOTO Ta3a.

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

CKOJIBKO MOXHO IpUAYMaTh (DYHKIMIH PAaBHOBECHOT'O COCTOSHUS ra3a?

JlaliTe onpeneneHrue TemMnepaTypbl

UTto Takoe ypaBHEHUE COCTOSIHUS?

JlaliTe TEepMOJIMHAMUYECKOE OMPEIeICHUE UAEATBbHOIO ra3a’?

Cdhopmynupyiite cMbicn neporo Hawana T/1.

MOo3kHO 71 CKa3aTh, YTO TOCTYJAT CyIiecTBOBaHUs ocobo pyukmuu T/ cocTostHuS,
BHYTpPEHHEH 3HEPIHH, SKBUBAJIEHTEH MOCTYJATy nepBoro Havana ais T/ npoueccos?

Uto Takoe TemoéMKOCTh? SBIISIETCS M OHA XapAKTEPUCTUKON CUCTEMBI HIIH
XapaKTEPUCTUKON CUCTEMBI B JAHHOM PaBHOBECHOM ITpoiiecce?

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

Kak omnuceiBaeTcst 3aBUCMMOCTD AAaBJICHUS UACATLHOTO raza OT 00bEéMa B ainadaTHIeCKOM
npouecce?

Yro Takoe 0OpaTUMBIi 1 HEOOpaTUMBIIA TTporiecc?

Kakue HeoOpaTuMble MPOLIECCH JIETJIH B OCHOBY MEPBOHAYANIbHBIX (DOPMYITHMPOBOK BTOPOTO
Hauana TJ1?

Uto takoe tepmuueckuii KI1J] TerioBoro asurarens?

CymectByeT nu ycrpoiictBo, KITJ[ koToporo moxet 0biTh 6ombie 100%?

Uto Takoe BEeUHbIN ABUTATENbL IEPBOTO poaa’?

Uewm 3namenut uukia Kapuo?

Uto Takoe BEUHbI ABUTATEIL BTOPOTO poaa?

MO3HO JT1 TETT0, OTIaHHOE XOJIOAUIBHUKY B IIUKJIC PA0OTHI TEILIOBOTO JBUTATENS, HA3BATh
TEIJIOBBIMH MOTEPSIMU?
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CymiecTByeT 1 KOJMUYECTBEHHAs! Mepa He0OOPaTUMOCTH M30JIMPOBAHHON CUCTEMBI?
B xakux ocsix Termso, MojaydeHHOEe CUCTEMOI B PABHOBECHOM IIPOILIECCE, MOYKHO TPE/ICTABUTh
rpaduuecku?

Paspen OcHosvl monexkyaapuo-kunemuueckou meopuu (MKT)

BOoo~NOUOR~WNE

11.
12.

0.

KaxkoB cMmbicit yucna ABoraupo?

Uto Takoe MoJIsipHast Macca BelecTna?

CKOJIbKO MOJIEKYJI JAHHOTO BELIECTBA CONEPKUTCA B €ro MoJisipHOH Macce? [Touemy?
Uto Takoe MmiIoTHas yrakoBKa MOJIEKY?

UYemMy paBHa pa3HULA MEXy BHYTPEHHEN SHEPTUEN U SHEPTUEH TEIJIOBOIO ABM)KEHUA?
Yrto Takoe cTeneHb CBOOOIBI?

Yro Takoe paBHOBecHOE cocTosiHMEe B MKT?

Uro Takoe abcomoTHas Temneparypa B MKT?

JlaiiTe onpenenenue uaeanbHoro raza B pamkax MKT

Kaxk cooTHOCATCA Ipyr C ApYrOM BHYTPEHHSS SHEPTUSI UICATIBHOIO I'a3a U SHEPTUs TEIIIOBOTO
JBUKEHUS €T0 MOJIEKYI?

MoHO JI1 SKCIIEpUMEHTANIBHO M3MepHTh oTHOmeHHe Cp/Cyuaeansaoro raza?

Mo3HO 1T IO pe3yabTaTaM U3MEPEHUS MTOKa3aTems aquadaTel CyJUTh O CBOMCTBAX
MHUKPOOOBEeKTOB? Ecin 11a, TO K KaKMM BBIBOJIaM MBI TIPUXOIUM?

Paznen dsiemenmul cmamucmuyeckoul Quzuku

1.

2
3.
4.
5

S

8.
9.
10.

11.
12.

YT0 Takoe YMCIIO 3aM0JHEHUS OAHOYACTUYHOTO COCTOSIHUA?

Uro Takoe QyHKIIUS pacpeaeeHuss MOJIEKYII 0 OAHOYACTUYHBIM COCTOSTHUSM?

Urto Takoe pacnpenenenue Makcpemia?

3anuimuTe BeIpaXXeHue pacnpeneneHuss Makcseia

3anuiuTe paBHOBECHOE paclpeaesieHue MOJIEKYI HAealbHOT0 ra3a o MOAYJsIM CKOpocTen
MOJIEKYJI

PaccraBbTe B mopske Bo3pacTaHusi CpeJHEKBAIPATUYHYIO, HanboJee BEPOSITHYIO U CPETHIOO
CKOPOCTH MOJIEKYJ UJI€alIbHOTO Ta3a P JaHHOU TeMIlepaType

3anuiuTe paBHOBECHOE paclpeiesieHue MOJIEKYI HACaTbHOT0 ra3a mo KHHETUYECKUM
SHEPTUsAM MOJIEKYI?

Urto Takoe pacnpenenenue boibimana?

Yro takoe pacnpenenenue ['u6oca?

Uto Takoe KAHOHUYECKOE U MUKPOKAHOHUYECKOE pacipeaesieHus?

UTo Takoe CTaTUCTUYECKUM BEC TEPMOAMHAMUYECKOTO COCTOSIHUS?

CBsi3aHBI JTM MEXTY COOOM PHTPOIHUS U CTATUCTUUYECKUMA BeC?

Pasnen Aenenus nepenoca

S~ wn P

Uto Takoe JOKaTbHOE paBHOBECHE?

Kak Benér cebst ¢ TeueHreM BpeMeHH JIOKAIBHO PaBHOBECHAS M30JIMPOBAHHAS CUCTEMA?
Kakue BeipaBHHBaIONIME TOTOKA U3BECTHBI Bam?

Zanumure BBIPpAXKCHUSA IUIOTHOCTEN BBIPABHUBAIOMIUX MMOTOKOB

Uro Takoe qyirHa B BpeMsi CBoOOAHOTO mpoodera?

Y4uTeIBacTCA JIM pa3zHULA MEXKY CPEIHUM KBaJIpaTOM CKOPOCTH M KBAaJIpaTOM CpeaHen
CKOPOCTH TEIJIOBOTO ABM)KEHUS MOJIEKYJI IPHU BBIBOJIE BhIpAXKEHUN KOA(D(HUIINEHTOB
nepeHoca?

Kak cBsi3aH BbIpaBHUBAIOLINNA MOTOK C SHTPOMHEN?

Pasznen Keanmoeo onmuueckue sagnenusn

1.
2.

Yro Takoe cBETOBOM MOTOK?
JlaiiTe onpeneneHne S3HepreTH4eCKoi CBETUMOCTH.
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11.
12.
13.
14.

15.
16.
17.
18.

19.
20.
21.

22,
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Urto Takoe MorJomarIias CrioCOOHOCTh MOBEPXHOCTH?

Uto Takoe TerioBoe U3aydyeHue?

CdhopmynupyiiTe IPUHIHI JETaIHHOTO PABHOBECHUS TI0 CIIEKTPY TEIJIOBOTO M3JIyUEHHS B
CJIy4ae TEIIOBOI'O PAaBHOBECHS

Cdhopmynupyiite 3akon Kupxrogda

[Toyemy npaBUIIbHBIE YAWHUKU KPACAT O€JIbIM, & PYUKH Y HUX YEpPHBIC?

Yro takoe pynxius Kupxroda u kak oHa COOTHOCUTCS CO CIIEKTPATIHLHON SHEPreTUYECKON
CBETUMOCTBIO a0COIIOTHO Y€PHOTrOo Tena?

N300pa3ute mpuOIN3UTENbHBIA X0 CIIEKTPATbHON SHEPreTHYECKON CBETUMOCTBIO a0COIIOTHO
4EPHOTO TeJIa

Cdhopmynupyiite 3akon Credana-bonpiimana

ChopmynupyiiTe 3akoH cMmemieHust Buna

[Touemy Comuie, 6yayun abCcoIOTHO YEPHBIM TEJIOM, CBETUT OJIbIM CBETOM?

B uém cytb runotessl [Lnanka?

Banumure Gpynkuuto Kupxroda K (@, T) ¢ TOYHOCTBIO 110 TOCTOSHHOTO MHOMKHUTE]IS

3anummTe U 00BSICHUTE ypaBHEHUE DHHINTEHHA BHenHEro GoTtorddexra

Uro Takoe kpacHas rpanuia Gorodddexra?

Kax 6n11a nsmepena nocrostauast [1nanka?

Hab6mronaercs mu npu BHenHeM Goto3ddexre GpOTOHHOE CTpOSHHE HIEKTPOMArHUTHOTO
W3Iy4eHUs?

Uro Takoe poTon?

Hanummre qucnepcuonHoe cootHomieHue GoToHa

B kakom skcniepuMenTe ObLIH 0OHApYKEHBI (POTOHBI: C BHEITHUM (O0TO3(PPEKTOM UITH ITpH
otkpeiTun dpdexra Kommrona?

Yro Takoe KOPIyCKYJISIPHO-BOJIHOBOH Jyanu3M ¢oToHa?

Pazgen dnemenmol K6AHMOBOU MEXAHUKU

1.
2.

Nookow

o

10.
11.
12.
13.

14.

3anummre GopMyIbl KOPIYCKYISPHO-BOIHOBOTO Jyaln3Ma YaCTHUIIbl BEIIECTBA

Kaxoit ckopoctu BoiHbI e bpoitnst, Gpa3zoBoit wim rpymmnoBoi, paBHa CKOPOCTh JTBHKEHUS
YacCTHUI[bI?

Kakue sxciepuMeHTalbHbIe (PaKThl MOITBEPKIAIOT CYHIECTBOBAHUE BOJIH BEILIECTBA?
Bo03MOXHO 11 IpsIMOE N3MEpPEHUE aMILIIUTY/ bl BOJIHBI 1€ bpoiinsa?

ChopmynupyiiTe TpUHITIN TPUUYUNHHOCTH B KBAHTOBOM MEXaHHUKE

ChopmynupyiiTe KBaHTOBOMEXAaHHUECKUH MPUHIIUIT CYTIEPIIO3UIIUN

Ha kakune yTBep>kK1€HHsI ONUPAETCS COOTHOLIEHUE HEOTIPEAEIEHHOCTEH «KOOpANHATA-
umnynbey» ['eiizenbepra?

Uto Takoe KBaHOBOMEXaHUYECKUI ONEPaTOpP M KaKOBBI €r0 CBOMCTBA?

Yro Takoe cOOCTBEHHOE 3HAYCHHE KBAHTOBOMEXaHMUECKOTO oreparopa’?

UT0 Takoe YMCTOE U CMEIIAHHOE KBAHTOBOMEXAHUYECKHE COCTOSTHUSA?

3anummre ob1ee ypasuenue Llpenunrepa. MoxHo nu ero BbiBectu? O 4éM OHO TOBOPHT?
3anuiuTe crTaimoHapHoe ypaBHeHnue [lpenunrepa.

JuddepeHnnansHbIM ypaBHEHUEM A1 QYHKIIUN KaKUX TIEPEMEHHBIX SBISETCS CTAIMOHAPHOE
ypaBHenue llIpeaunrepa?

KaxoB cMbICII HEONIpEAENEHHOCTH «IHEPTUA-BPEMS» B KBAHTOBON 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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MUHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA30BAHM S POCCUICKOI ®EJIEPALIVIN
®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)

MarepuaJjsbl K 3a4€Ty

10 I[I/ICI_[I/IH.HI/IHCCDI/ISI/IKEI B MIPOU3BOJACTBCHHBIX U TCXHOJIOTHYCCKUX MIPOLCCCAX
(HaMMEHOBaHUE JMCLMIUIUHBL)

Dopma npomedNcymouHou ammecmayui, NPoBePsIouas CmeneHsb 0C80eHUs.
komnemenyutiOK-3, OK-7

Oopa3selnr onJiera ajs 3a496Ta

MUHHCTEPCTBO OBPA30OBAHUS U HAVKU POCCUMCKON OEJEPALININ
DENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOIXKETHOE OBPA30BATEJIBHOE YUPEXIEHWEBBICHIEI'O
OBPA30BAHIA
«MOCKOBCKUM MOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHU MTOJIUTEX)

dakynbreT 6a30BBIX KOMIIETEHIINH, Kadenpa «Duznkay
Jucnumnnza «®u3rka B IPOU3BOICTBEHHBIX U TEXHOJIOTHUECKUX IPOILIeccax»
Obpa3zoBarenpHas nporpamMma «IIpoekTrHpoBaHNe TEXHOIOTHIECKUX KOMIUICKCOB B MAaIIHHOCTPOCHUNY

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

1. 3akon /[xoynsa-Jlenua.
2.BexropHoe npoussenenue. [IpaBuio Moaynis U IPaBUIIO HAMIPABJICHUS.
3.PaccrosiHre MexIy NByMsl TOYEUHBIMHU 3apsgamu ( u -5 paBHo 10 cm. Ha xakom paccTossHUM OT

0O0JIBILIET0 IO MOIYITIO 3apsiia HAaXOJUTCS TOUKA, B KOTOPOM AneKTpudeckas HanpsHkEHHOCTh paBHa 07

VY1BepxkneHo Ha 3aceqanun kadenpst «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 saeKTpocTaTHueckoro nois. Onucanue GuU3NIecKoro EKTPOCTaTUYECKOTO MOJIS C
IIOMOUIBIO BEKTOPHBIX Nosiel. [lose anexTpuueckoit Hanpsx€HHOCTH. OnpeneneHue BEKTopa
AJIEKTPOCTATUYECKON HAMPSHKEHHOCTHU € MOMOIIBIO 3aKkoHa KyroHa.

2. IlpyHimn cyneprno3uiuy nojaei B OTHOIEHUH 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 Bakyyme U pacyéT mojieil OMHOPOIHO 3apSKEHHOM MIIOCKOCTH
1 BO3YIIHOI'O KOHJEHCATOPA.

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

8. IloreH1ManbHOCTH 3eKTpocTaTuueckoro nois. Ilondarue norenuunana. Beipakenue ckaispHOro
I0JIs MOTEHIINAaJIa Yepe3 BEKTOPHOE oJIe HapsKEHHOCTH. BbiBo (hopMyIibl MOTEHIIMANA TOUEYHOTO
HCTOYHUKA B BaKyyMe.

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

10. IToreHnmanbHOCTH 3IEKTpocTaTHUecKoro nos. Ilonarue norennuana. Beipaxenue ckajispHOro
II0JIs1 NOTEHIIMAJIAa Yepe3 BEKTOPHOE 10JIe HanpsHKEHHOCTH. [lose 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. TlonsTHE rpagrieHTa CKaIsAPHOM (PYHKIIMN HECKOIBKUX MTEPEeMEHHBIX. BpIpaskeHne 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 (3JIEKTPUUIECKOr0 CMEIEHHs ) U e€ CBA3b C
ITOJIEM BJIEKTPUYECKON HAMPSKEHHOCTH.

18. CBs13b MEXIY 2NEKTPUUECKON HANPSHKEHHOCTHIO CBOOOIHBIX 3apsiIOB B BAKYYME U B TUDJICKTPUKE.
19. IlonsiTe IPOBOASAIIEH 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 TIPOBOIHUKA, 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 (popMme 1t OHOPOAHOTO ydacTKa. CONPOTHRICHUE 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 UHIYKIHS 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 UUPKYJIAIUU 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 3nekTpruieckoe 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 y4acCTKa LETH C MHYKTUBHOCTBIO. DHEPIHsl MATHUTHOIO TOJISI IPOBOJHUKA C TOKOM.
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MUHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA30BAHM S POCCUICKOI ®EJIEPALIVIN
®denepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00Pa30BATEIFHOE YUPEKICHHE BBICIIIETO 00pa30BaHUS
MOCKOBCKHIA MOJUTEXHUUECKUN YHUBEPCUTET
Croenuanurer:
15.05.01 [TpoekTupoBaHuEe TEXHOJOTUUECKUX MaITUH U KOMIIJIEKCOB
OII (cnenuanbHOCTh): «IIpoeKkTHpOBaHME TEXHOJOTHYECKUX KOMILIEKCOB B MAIIMHOCTPOCHU Y

Kadenpa duszuka

(HaMeHOBaHHE Ka(eapbl)

MarepuaJjibl K 3K3aMEHY

10 I[I/ICI_[I/IH.HI/IHCCDI/ISI/IKEI B MIPOU3BOJACTBCHHBIX U TCXHOJIOTHYCCKUX MIPOLCCCAX
(HaMMEHOBaHUE JMCLMIUIUHBL)

Dopma npomedNcymouHou ammecmayui, NPoBePsIouas CmeneHsb 0C80eHUs.
komnemenyutiOK-3, OK-7

Oopa3sen onJieTa a1Jad DK3aMeHa

MUHHCTEPCTBO OBPA30OBAHUS U HAVKU POCCUMCKON OEJEPALININ
DENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOIXKETHOE OBPA30BATEJIBHOE YUPEXIEHWEBBICHIEI'O
OBPA30BAHIA
«MOCKOBCKUM MOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHU MTOJIUTEX)

dakynbreT 6a30BBIX KOMIIETEHIINH, Kadenpa «Duznkay
Jucnumnnza «®u3rka B IPOU3BOICTBEHHBIX U TEXHOJIOTHUECKUX MPOILIeccax»
Obpa3zoBarenpHas nporpamMma «IIpoekTrHpoBaHNe TEXHOIOTHIECKUX KOMIUICKCOB B MAaIIHHOCTPOCHUNY

Kype 1, cemectp 2
IK3amen no pazoeny « AneKmpomasHemusm»
BWIET Ne 1

1. ITonoxeHue u ero OTHOCUTEIBHOCTD.
2. AHanorust MeXJ1y MOCTYIATENbHBIM U BPAILaTEIbHBIM JIBUKCHUSIMHI
3. B nonke maccoit 240 kxr ctouT uenoBek Maccoit 60 kr. JIoaka mibIBET cO CKOPOCTHIO 2 M/c. YenoBek

MIPBITAET C JIOAKU CO CKOPOCTHIO 4 M/C OTHOCUTENBHO JIOAKU B CTOPOHY MTPOTHUBOMOJIOKHYIO
JBUKEHUIO JIOAKU. HallT CKOpOCTH JIOAKHM MOCIIE MPBIKKA YEeTOBEKA.

Vr1BepkneHo Ha 3acenanuu kadenpsl «dusuka» 10.05.2020 r., mporokon Nel0

3aB. kadenpoit /_Kpacuu 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 cuibl. AGCONMIOTHOCT CHIIBI B KIIACCHYECKOW 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 3AMKHYTOU 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 TOTEHIIMATIbHAS YHEPTHUSL.
MexaHnyeckas SHEprus 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 xuHeTHYeCcKasi SHEPTUs BO BpALIaTEILHOM JIBHYKEHUU
AHanorust MexJ1y NOCTyIaTeIbHbIM U BPAILATEIbHbBIM IBHKECHUSMU.
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Bomnpocsl 1J1s1 HIOATOTOBKH K 3K3aMeHy no pasjaeny «KoJsie0anusi, BOJHbI, ONITHKA»

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

IToTeHuManbHBIE 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
Bo3myienus Mmexannueckou cpezsl. BoaHoBOe ypaBHEHUE.

BriBo BOJIHOBOTO ypaBHEHMS U3 ypaBHEHUT MakcBeia

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

IMapmonunueckue BoHbl. @a3zoBas ckopocTh. [[imMHa BogHbBI. BOaHOBOW BEKTOP
HNHTEeHCUBHOCTH TapMOHUYECKOM BOJIHBI

[TakeTpl rapMOHMYECKUX BOJIH

I'pynmnosast ckopocThb

JlnuHa KorepeHTHOCTH. BpeMst KorepeHTHOCTH

SIBnenne wunHTepdepenimu. KorepeHTHble HcTOuHMKH. HeoOXoaumble M JOCTaTOYHBIC
YCJIOBHSI KOTEPEHTHOCTH UCTOYHHUKOB

Wutepdepennus chepruueckux BOIH

OnTtuueckuii xoa. Y ciaoBust UHTEPPEPEHIIMOHHOTO MAKCUMyMa U MUHUMYMa.
VYcnoBue NpoCTpaHCTBEHHOM KOT€PEHTHOCTH.

Cxema lOnra

Wutepdepennus B Tonkux miéHkax. Konpsiia Herorona

Asnenune qudpakuuu. [punnun [tolirenca-Openens

3oHbl @penens. [IpAMonMHENHOCTh pacIpOCTpaHEHUs CBETA B OAHOPOJHON cpenie
Hudpakuus @PpeHens Ha KPYIVIOM OTBEPCTHUU. YCJIOBHE TEOMETPUUYECKON ONTHKH.
Ycnosue qudpakiun paynrodepa

Hudpakuus @payHrodepa Ha e 1 Ha OAHOMEPHOH AUPPAKIIMOHHOMN peméTKe
Hudpaxius Opaynrodepa Ha kpucramiax. Ycinosue Bynbsda-bparra
Pazpemaroniast cmrocoOHOCTh TUPPAKITMOHHON PEIIETKHY.
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Bomnpoce! AJ1s1 MOATOTOBKH K 9K3aMeHy 1o pasjaeny « TepMoauHamuka,
MOJIEKYJ/ISIPHO-KHHETHYeCKasi TeOPHs, KBAHTOBasi puzuka»

IlepBble Bonpockl OnJiera

RRO©oOo 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 coctosaHus. MneanbHblid ras.

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

TennoéMKOCTH UAEaIbHOIO ra3a B pa3JIM4HbIX ITPOLECCAX.

OO6parumbie 1 HEOOpATUMBIE TIPOIIECCHI.

Bropoe nauano T/l. DuTponus.

Bo3spacranue sHTponuu B HEPABHOBECHBIX MPOIECCAX U30JIUPOBAHHON CUCTEMBI.

Uucno ABoraapo. Pazmepsl mosieky.

Oproanyeckas TeopeMa. 3aKOH O PaBHOM pPacHpelel€HUN SHEPIMH TEIUIOBOIO JIBH)KEHHS B
COCTOSIHMM TEIJIOBOI'O PABHOBECHS.

Wneanbusiii ra3 ¢ Touku 3peauss MKT

BuyTpeHnHsis sHEprus uaealbHOro ra3a v €ro TEIIOEMKOCTH B PAa3IMYHbBIX MPOIeccaxX C TOUYKU
3peHus MKT.

MUKpOKaHOHUUYECKOE U KAHOHUYECKOE PACIIPEAETICHUS.

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

Pacnipenenenune bonpimana. bapomerpuueckas popmyna.

MakpocoCTOSIHUE U €r0 CTaTUCTUYECKUM Bec. CTaTUCTUUECKUM CMBICI SHTPOIHH.

Bropsbie Bonpockl 01J1€TOB

NN E

9.

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

®opmyna [Inanka quig paBHoBecHOrO n3nyueHuss AUT

Buemnnii pororddexr

Dddext Komnrona

®otoHbl. KoprnyckynsipHO-BOIHOBOM yaIn3M UIsl SJIEKTPOMAarHUTHOTO U31yYEHHUS.
['unoresa ne-bpoitns. Bonna ne-bpoiins

DKCnepUMEHTAIbHBIE IOKA3aTeIbCTBA BOJIHOBBIX CBOMCTB MUKPOYACTHIL
Cratuctuueckuil cMbIch BoJH MaTepuu. [loHsTHE BOTHOBOM (DyHKIMH

[Mpunnun cynepno3unuu. CooTHomeHuss HeomnpeaenéHHocrer ['eitzenOepra «koopauHarta-
HMITYJIBC)

KBanoTroBoMexaHNYECKHI ONIEPaTOp U €ro COOCTBEHHbIE 3HAUECHHUS

Yucroe u cMenIaHHOE KBAHTOBOMEXAHUYECKOE COCTOSTHUE

O6mee ypasuenue llIpenunrepa

Craunonapnoe ypaBuenue llpenunrepa

CoOTHOILIIEHHE HEOTIPEACIEHHOCTEN «IHEPTUSA-BPEMSI»

beckone4yHo Ti1y00OKHI TOTEHIIUATBHBIN SITHK

KBanToBas cratuctruka boze-OiiHIuTeiHa

KBanrtoBas cratucruka ®epmu-/Iupaxa

OCHOBBI 30HHOM TEOPHUU AJIEKTPOHA B KPUCTAJILIE.

Co0cTBeHHAS TPOBOJUMOCTD TIOYTIPOBOTHUKOB

[TpuHIMIIBI paOOTHI MOTYITPOBOAHUKOBOIO IO
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