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Heﬂl/l 0CBOCHUHA JUCIHUIIIMHBI.

K ocHOBHBIM 1eJIsIM OCBOEHUS TUCIUTUINHBI «DU3HUKaY» CIEAYeT OTHECTHU:

— dopMupoBaHHE HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO (PU3UUYECKOIO
MBIIUICHUS;

— OpUOOpEeTEeHHUE MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX [JIs U3YUYECHUS
€CTECTBEHHOHAYUYHbIX, 0011eTPO(hEeCCUOHAIBHBIX U CIIEIHAIBHBIX JUCHUILTUH

K ocHOBHBIM 3agadyaM OCBOCHHUSI JAUCHUIUIMHBI «DuU3nKa» CcleayeT
OTHECTH:

— Wzyuenune oOmeit pusmku B 00bEME, COOTBETCTBYIOIIEM KBaIH(PHUKALIUN
OakanaBpa

1. Mecrto nucuuniunbl B cTtpykrype OOII 6akanaBpuara.

Jucnuminna «®Pu3rka» oTHOCUTCS K 0azoBoit yactu (b1)0azoBoro 1umkia
(b1) ocHoBHOI1 0Opa3oBaTenbHOM nporpammsl crienpanureta (OOIT).

«Du3nKa» B3aWMOCBSI3aHA JIOTUYECKA U COJEPKATEIBHO-METOIUUYECKH CO
cnenyromnmu gucrummaamu OOIT

B 6a3o601i wacmu 6azoseozo yuxkna (b1):
— Maremaruxka,;
— Teopernueckas MEXaHUKA;

B eapuamusnoui vacmu 6azoeoco yuxia (b2):
— CTpouTenbHass MEXaHUKA M HAJI)KHOCTh CTPOUTEIHHBIX KOHCTPYKITHI

2. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHM s MO0 JUCHUILIHHE
(MoyJ110), COOTHECEHHbIE ¢ IUNIAHUPYEMbIMU Pe3yJibTATAMHU OCBOCHUSA
o0pa3oBaTe/IbHOM MPOTrPaMMBI.

B pesynabrare oOCBOEHUS AUCHMIUIMHBL (MOIyJs) y  OOydaromuxcs
(bopMHpYIOTCA  CIENYIOIME KOMIETEHIIMM W JIOJDKHBI  OBITh  JOCTUTHYTHI
CIIelyIOLMe Pe3ysbTaThl OOy4YeHHs Kak 3Tan (POPMUPOBAHMSI COOTBETCTBYIOLIUX

KOMIIETEHIUAMN:
B pesyabTare
OCBOCHHA
Kon o0pa3oBaTeIbHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIeTeHIIUH NPOrpaMMblI 0o0y4eHHs 0 TUCHHUILINHE
o0y4Jaromuiics 101AKeH
o0agaTh




OIIK-1 CIIOCOOHOCTHIO 3HATh:
HCII0JIb30BaTh OCHOBHBIC ® OCHOBHBIE 3aKOHBI (DU3UKU U METObBI
3aKOHBI TEOPETUYECKOTO U SKCIIEPUMEHTAILHOIO
€CTECTBEHHOHAYYHBIX (U3MYECKOTO UCCIEIOBAHUS
JUCIUILIIUH B YMeTh:
npoQeccCuoHaNbLHOM ® HCII0JIb30BaTh OCHOBHBIE 3aKOHEI
ACATCIIBHOCTH, (U3UKK ¥ METOJIBI TEOPETUUECKOTO U
IIPUMCHATh METOAbI HKCTIIEPUMEHTAIBHOTO (PH3HUECKOTO
MaTeMaTu4cCKOro UCCIIEeI0BaHMs B IPO(eCCUOHATBHOM
aHanu3a u NEeSTETbHOCTH
MaTeMaTH4eCKOro BJIA/IeTh:
(KOMITBIOTEPHOTrO) ® HAaBBIKAMM HCIIOJIb30BaHU OCHOBHBIX
MOZEINPOBAHNA, 3aKOHOB (DU3MKHU M METO/IOB
TCOPETUIECKOrO 1 TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOIO
SKCICPUMEHTAIBHOTO (U3MYECKOTO UCCIEIOBAHUS B
HCCJICAOBAaHU HpO(beCCHOHaﬂLHOﬁ OEATEIIbHOCTU
OIIK-2 CIIOCOOHOCTHIO 3HATh:
MIPUMECHATh ¢ (hU3HKO-MaTEeMaTHUYECKUI armapar,
COOTBETCTBYIOLIUHI COOTBETCTBYIOILIHUI OCTaBJIECHHOU
¢busuxo- npodeccoHaNbHOM 3aj1a4e, a TaKkxKe
MaTeMaTHYeCKHI METO/Ibl aHANIM3a U MOJICIIUPOBAHMS,
anmnapar, METO/Ibl TEOPETUYECKOTO U SKCIIEPUMEHTAIBLHOIO
aHanu3a u HCCIIEIOBAHUS, BEAYILNE K €€ PELICHUIO
MOJICJIUPOBAHUS, YMeTh:
TCOPETUIECKOrO 1 ® TPUMEHSTH COOTBETCTBYIOIINI (PU3HKO-
SKCIICPUMCHTAJIbLHOT'O MaTeMaTU4ECKUH anmapar, METO/bI
HCCIICAOBAHUS ITPHU aHalln3a U MOJCJIMPOBAHMA,
peuicHnHA TEOPETUYCCKOI0 M OKCIICPUMEHTAIIbHOI'O
npo(ecCHOHANBHBIX HCCIeA0BaHUS TIPU PELICHUN
3a1a4 npodecCHoHaIbHBIX 3a1a4

BJIAJETh:
® HaBBIKAMU IPUMEHEHUS PUZUKO-

MaTeMaTHUYECKOI 0 anmnapara,
COOTBETCTBYIOLIETO IIOCTABICHHOU
npodeccuoHaIbHON 3a7a4e, a TaKkKe
METOJIaMU aHaJIN3a U MOJIEIUPOBAHUS,
TEOPETUYECKOI0 U SKCIIEPUMEHTAIILHOTO
HCCIIEIOBaHMs, BEAYIINX K €€ PEIICHUIO

4. CTpyKTYypa M colepKaHue TUCUUILIUHBI.

OO6m1ast TpyA0€MKOCTh JUCHUILIMHBI COCTaBIseT 12 3a4€THBIX €UHUIIBL, T.€.

432 akanmemuyeckux dvacoB (u3 Hux 216 yacoB — camocTosdTelbHass pabota

CTYJICHTOB).

Ha nepBoM Kypce B mepBOM ceMeCTpe BbIAENseTCS 3 3a4eTHbIC €qUHUIIBL, T.€. 108

aKaJeMHUYECKHX Yaca (U3 HUX 72 4acoB — CaMOCTOSITENIbHAs paboTa CTYAEHTOB).




Ha nepBoM kypce BO BTOPOM ceMecTpe BbIACNSIETCS 3 3aU€THbIE €UHUIIBI, T.C.
108 akanemuueckux dyaca (u3 HuUX 36 dYacoB — caMocTosiTeabHas padoTa
CTYJI€HTOB).
Ha BTOpOM Kypce B TpeTbeM ceMeCTpe BbIIEIIETCA 3 3a4eTHbIC eNUHULEL, T.€. 108
akazeMu4eckux yaca (u3 Hux 36 4acoB — camocTosATeNbHAs paboTa CTYJEHTOB).
Ha BTOpOM Kypce B 4eTBEPTOM ceMecTpe BbIAENSIETCS 3 3aUETHbIE €IUHUIIBI, T.€.
108 akanemuueckux dyaca (M3 HUX 72 4YacoB — caMOCTOsiITeIbHas padoTa
CTYJICHTOB).
Pacnpenenenre ayauTOPHBIX YacOB IO BHUAAM 3aHATUW MNPOU3BOIUTCS

CIEAYIOIIUM 00pa3oMm.
IlepBblii cemecTp: JNekuuu — 16 dyaca, jpabopaTopHble paboThl — 4 daca,
CEMUHAPHI U MIpaKTUUecKue 3ausaTus — 16 yaca, popma KOHTPOJIS — 3a4ET.
Bropoii cemectp: nekmum — 20 yaca, mabopatopHble pabOThI — 26 dYacos,
CEMUHAPHI U MIPaKTUUECKUE 3aHATUS — 26 4acoB, (hopMa KOHTPOJISI — IK3AMEH.
Tpernii cemectp: neknum — 20 dyaca, mabopatopHbie paboTel — 20 Yacos,
CEMUHAPHI U MIPaKTUUECKUE 3aHATUS — 32 4acoB, (popMa KOHTPOIIS — 3aU€ET.
YeTBépTHIii cemMecTp: Jekiuu — 16 dyac, madopaTtopHble padoThl — 4 dHaca,
CEMUHAPHI U MIpaKTUUeCKue 3ausATus — 16 yaca, popMa KOHTPOJISI — IK3aMEH.

CrpykTypa U cojepkaHue JUCHUIUIMHBI «Du3MKa» MO CpokaM M BUIAM
paboThl oTpaxkeHsl B [Ipunoxenun 1.

Coaep:xanue pa3aesoB JUCUUIIUHbBI
IlepBbiii cemecTp

1. Beenenue B pusnyeckuii JJaOOpPaTOPHBIA NPAKTUKYM
[IpssMmbie W KocBeHHbIE (u3nueckue usMepeHus. OO0paboTka pe3ynbTaTOB
M3MEpPEHUN U IKCIIEPUMEHTAIbHBIE TOTPEIIHOCTH

2. KuneMaTHKa MOCTYNATEJIbHOI0 ABHKECHUS

Ousnueckun BekTop. [lonarue opra. Teopus otHocutenbHOCTH [ amuiies.
[TonoxkeHne W €ro OTHOCUTEIBHOCTh. TpacekTopuss MATEPUATIBHOU  TOYKH.
Conpukacaromascsi IVIOCKOCTh U COINPHUKACAIOIIAACS OKPYKHOCTb. DJIEMEHTAPHOE
MepeMeIEHNE U dJIEeMEHTapHbId yTh. CKOPOCTh JBHXKEHUS U €€ OTHOCHUTEIIBHOCTb.
[IpuHuun cynepno3uuuu JBHKEHUI. YckopeHue. KacarenrbHOe W HOpMajbHOE
yckopeHus. JlekaproBa cucrtema KoopAauHat. KuHeMaTWyecKue 3aKOHBI JBUKCHUS.
[loctynarensHoe nBUXKEeHUE aOCOM0THO TBEpAOro Tena (ATT).



3. IlnHAMHKA NOCTYNATEJIbHOI0 ABUKEHU S

[Tonsitue cunbl. AGCOMIOTHOCTh CHIJIBI B KJaccudyeckor mexanuke. [loHsTus
PAaBHOAEHCTBYIOLIEH M COCTOsIHUS MOKOs. [lepBbii 3akoH Herotona. MHepumnanbHbIe
cucrembl orcuéra. Bropon 3akoH Hproorona m 3akoH BceMupHOro TArOTEHHS.
Nmnynbc v 3aK0H ero u3MeHeHus. Tpernid 3akoH Hpr0TOHA M cCOXpaHEHME UMITyJIbCa
3aMKHYTOM cucTeMmsl. LIeHTp Macc cuctemsbl. Y 1apbl U B3PBIBBI.

4. PaGoTa ¥ JHEPrud B NOCTYNATEJIbHOM JIBUKEHUH

[lonsiTue cunoBoro mojs. DineMeHTapHas pabora u pabora Ha KOHEYHOM
nepemenieHnu. MomHocts. Kuneruueckast sHeprusi u 3akoH €€ uaMeHeHus. Teopema
Kénura. IloTeHuManbHble CHJIOBBbIE TOJISI M TOTEHUHATIbHAs JHEPrus. 3aKOH
W3MEHEHUS MOTEHIUAIBbHOM »Hepruv. HemoTeHnuanbHble cuinoBblie nmoiist. [lone cui
CONPOTHUBIICHUSI KaK MNpUMEpP HEMOTEHIHAIBLHOIO CHUJIOBOTO MOJA. MexaHuudeckas
SHEprus U 3aKoH €€ n3MeHeHus. KoncepBaTUBHBIE CUCTEMBI.

5. KuHemaTuka BpamaTejbHOro ABHKCHUSA

DNeMEeHTapHbId YroJl TOBOPOTAa M yrjoBas CKOpocThb. CBSA3b MEXIY
AJIEMEHTApPHBIM YIJIOM IOBOPOTA U 3JEMEHTAPHBIM nNepemenieHueM. CBs3b MEXIY
YIJIOBOM M JIMHEHHOM CKOPOCTSAMH. YTIIOBO€ ycKkopeHue. KacaTtenpHoe U HOpMalIbHOE
YCKOpEHHUsI BO BpamjaTelibHOM JABWKEHUU. BpamarenbHoe nasuxenue ATT.
CooTHOILIEHHE MEXY BpAILATEIbHBIM U MOCTYIATEIbHBIM JIBHKCHUSIMHU.

6. lmHaAaMUKa BpPaIIaTeJIbHOT0 ABHKCHUSA

MoMEHT umnyJibca U MOMEHT CUJIbl. 3aKOH M3MEHEHHMS MOMEHTAa UMITYJIbCA.
OTHOCUTENBPHOCTh MOMEHTAa HMMIYJbCa. MOMEHT HMMIYJIbCa WU YIJ0Bas CKOPOCTb.
MowmeHnT naepunn. OCHOBHOE YpPaBHEHUE JUHAMUKHU BpamaTeabHOro ABrkeHus ATT.
OceBble MOMEHTHI HMHEpPIUU HEKOTOphiX Ted. Teopema Illreiinepa. PabGorta wu
KHMHETUYECKasl SHEPTUs BO BpalaTeabHOM ABHWKEeHHH. [Ipeneccus. AHanOrus Mexmy
MOCTYNAaTEIbHBIM U BpallaTEIbHbBIM JIBUKCHUSIMHU.

Bropoii cemecTp

7. OcHoBbl Tepmoannamuku (T/1)

IIpeamer TJ. Pab6ora wu Temmo. TJ| mapamerpsr m TJ[ cocrosHue.
PaBHoBecubie u HepaBHOBecHble T]I cocrosHus. ['a3. Temmeparypa kak (yHKUIUS
paBHOBecHOrO T/l cocrossHusA. YpaBHeHue coctosiHus. MneanbHeil ra3. BHyTpeHH:A
sHeprusi kak Qynkmus TJ| cocrosnus: mnepBoe Hauano TJ. Temmoémkoctu
UJCANbHOTO Ta3a B pa3MYHBIX mporeccax. OOpaTuMble U HEOOPATUMBIE MPOIIECCHI.



Bropoe nauano T/I. uTponus. Bo3pacTanue sHTpONMU B HEPABHOBECHBIX MPOIIECCax
W30JIMPOBAHHOUN CUCTEMBI.

8. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOI Teopuu cTpoennsi Bemecrsa (MKT)
Uucno Asoraapo. Pazmepsl Mosekyn. Oproauueckas Teopema. 3aKOH O

PAaBHOM pacIpeieeHUd HSHEPIHHM TEIUIOBOTO JIBHXKEHUS B COCTOSIHUHM TEIIOBOIO

paBHOBecus. WneanpHbli ra3 ¢ Touku 3peHuss MKT. BHyTpeHHsAss 5sHeprus

UJEaIbHOIO ra3a M €ro TEIIOEMKOCTH B Pa3IMYHBIX IIPOLECCAX C TOYKH 3PECHUSA
MKT.

9. DjIeMeHTBI CTATUCTHYECKOH (PU3UKHU

MuKpoKkaHOHHYECKOE W KaHOHHMYECKOoe  pacmpenencHus.  Ywucna
3aMOJTHEHUST  OJHOYACTHUYHBIX  COCTOSHHM W OJHOYACTUYHBICE  (PYHKIUU
pacupenenenus. Pacnpenenenne Makcsema.  Pacnpenenenne  bosibiimana.
Bbapomerpuueckass dopmyna. Pacnpenenenne ['mG06ca. MakpococTosiHue U €ro
cTaTuCTHYeCKil Bec. CTaTUCTUICCKUNA CMBICI SHTPOIIHH.

10. SIBsieHus nmepeHoca

[Tonstne mnokamsHOrOo TJI paBHOBecHs. BripaBHMBaroImME IIOTOKA U
BEKTOpPHl IIOTHOCTH MOTOKOB. (Ciiab0 HEpaBHOBECHBIE CHUCTEMBI B JIMHEHHOM
pexume. Koadduuuentsr mnepenoca. JlnuHa u BpeMs cBoOoaHOro rmpooera.
Bripaxxenue Ko3(pPpuLIHEeHTOB repeHoca yepes MHKPOCKOIIMYECKHE
XapaKTEPUCTUKU MOJICKYJIbI. SIBIEHUS EPEHOCA U IHTPOMHUSL.

Tperuii cemecTp

11. HanpsskEHHOCTD 3JIEKTPOCTATHYECKOT 0 MOJIS

DNEeKTpUYECKUN 3apsii KaK HCTOYHUK DJIEKTPOCTATHYECKOTO IMOJsA. 3aKOH
Kynona. ITlpunnunel OnuskoaeiicTBusi u nanpHoAeiicTBus. I[lonstue dusmueckoro
MoJiA. DJIEKTPOCTATUYECKOE TMOJ€ KaK YacTHBIM ciy4dail (U3MYECKOro MoJs.
MaremaTudeckue IO Kak CIOCOO OMHMCaHUs HEMPEPHIBHO PpacTpeneIEHHON
Marepuu. Hanpsok€HHOCTh Kak CHIIOBAas XapaKTEPUCTHMKA JIIEKTPUYECKOTO ITOJIA.
[IprHIMIT Cyneprno3uuuu MEKTPUYECKUX IOJIEM B NMPUMEHEHUM K HANPSKEHHOCTHU.
ITone JTATIONSA. OcoOeHHocTu CUJIOBBIX  JIMHHUM MOJISTHANPSKEHHOCTH
3JIEKTpOocTaTUUeCKOoro  moiis.  IloTok  BekTopa  HanpsbkEHHOCTH.  Teopema
Octporpanckoro-I'aycca (OI') B Bakyyme. [lpumenenune teopembr OI' mis pacuéra
HaNpsHKEHHOCTU PACIPENCTIEHHBIX NCTOYHUKOB.

12. IMoTrenuman IICKTPOCTATUYIECCKOI'O IMOJIA



[TorennmanbHOCTE  3neKTpocTaTHYecKOro  mond.  [loreHnmam  Kak
DHEPreTHYECKass XapaKTepUCTHKA JIIEKTpOocTaTHYeckoro mois. CBs3b Mexay
HaNpsDKEHHOCTBIO M NOTEHIMAIOM. [IpMHIMII Cynepno3suuuu 3IEKTPOCTAaTUYECKUX
noJiel B MpUMEHEeHUH K nmoTeHuuany. Hanpsskenne. PaboTa 3neKkTpocTaTUYeCKuX CUil
Ha repeMelleHu NpoOHOro 3apsaaa. JHEPIrusi CHCTEMBI 3aps0B.

13. Iu3/1eKTPUKH M MPOBOAHUKH B JJIEKTPOCTATHKE

Jnmsnextpryeckas cpena. [Monspu3zanusi. Jnsnekrprudeckas
BOCIpUUMUYHUBOCTb.  Teopema OI' B gudnekTpuke.  udnexTpuueckas
MPOHUILIAEMOCTb. DIIEKTPUYECKOE CMEILCHUE (MHAYKIWUA). ITonsTue
3JIEKTPOCTATUYECKOr0 NPOBOAHMUKA. Pacnpenenenue 3apsaa mo ero noBEpXHOCTH.
DekTpruyeckas €MKOCTh YEAWHEHHOTO MPOBOJHMKA. B3amMHass €MKOCTH JBYX
MPOBOAHUKOB. KOHIEHCATOPBI. DHEPrus 3JIEKTPUIECKOrO MOJIS.

14. 3akoHBI NOCTOSITHHOTO TOKA

Bektop minotHocTn Toka. Cuia Toka. 3akoH Oma B auddepeHnuaibHom
dbopMme. YaenbHOE CONMPOTUBICHHE cpeabl. 3akoH OMa B WMHTErpajbHOU (dopMme.
ComnpoTtuBnenue ydacTtka uenu. Dnektpoasrwkymas cuna (3C) yuyactka. 3akoH
Jlxoynsi-Jlenua B uHTerpaibHOM U B nuddepeHnnanbHoi popmax.

15. Marnerusm

MarauTHoe MOJ€ W €ro BO3ACHUCTBUE Ha ABWXKYyIIHecs 3apanbl. Cuia
Jlopenma. MarautHas wHaykousa. Cuna Awmnepa. MarHuTHeli MOMEHT U
BO3JEHCTBME HA HETO0 MArHUTHOTO NoOJisl. MICTOYHMKM MAarHUTHOTO TOJS. 3aKOH
buo-Casapa-Jlamtaca. Marauthbelii notok. Teopema OI' miist MarHUTHOTO TOJIS.
Pabora cuipl Ammepa. 3aKOH MOJMHOTO TOokKa U (usmueckas Teopema (CTokca B
BaKyymMeé U B MarHetuke. Hanpssk€HHOCTH MAarHuTHOrO mnoJisi. MarnurtHas
BOCIIPUMMYMUBOCTh M MAarHUTHAsI MPOHUIIAEMOCTh. JIMHElHbIe MarHeTuku (Aua- u
MapaMarHeTUKW) U HEJTMHEWHBI MarHeTuku (peppomaruetuku). HamaranunBanue
(dbeppoMarHeTUKOB: KpuBasi HayaJbHOW HAMarHM4YEHHOCTH, TMpelesibHas U
HEMPEeAeNbHbIE NETIN rucTepe3uca. KECTKUE U MITKHE MAarHETUKH.

16. Dj1eKTPOMATHUTHAA MHAYKIUA

3akon @apanes u mnpaBwio JleHna. BuxpeBoe >SIeKTpUYECKOE TOJIE.
Camounaykuusa. IlepexonHble mpolecchl B DIEKTPUYECKOM Ienmu. DHEprus
MardUTHOTO TOJIS.

YeTBEpPTHIN CEMECTP



17. YpaBuenuss MakcBeJia

Huddepennmanbubie onepatopsl TeOpuu Mmojs. VHTerpanbHble TEOPEMBI
teopun nonst: ['aycca m Crokca. [loTeHIManbHble U BUXPEBBIE BEKTOPHBIE MOJIS.
CBenieHHEe MHTETPAIBHBIX YPaBHEHHM 3JIeKTpoMarnetuMa K auddepeHimaibHbIM
ypaBHeHUsAM Makcgeiuia. TOK cMeleHus.

18. Kosie0anus

I'apmoHnueckue KoJie0aHusl. HudbdepenimansHoe YpaBHEHHUE
rapMOHMYECKUX KoyiebaHuil U ero oluiee peiieHue. BekTopHoe mpeacTaBieHUE
FapMOHUYECKUX byHKIUH. MexaHudeckue MasITHUKHU. WUneanbHblit
KoneOaTeabHbI KOHTYp. ['apmMoHMYeckue KoJeOaHUs C HHEPreTUUYECKON TOYKHU
3penusi. 3aryxarommue kosneOaHus. BoiHyxkaeHHble KoneOanusa. Pe3onaHc
aMIUIMTYyIbl. Pe30oHaHCc ckoOpocTH. AMIUIATYJa TIOMVIOMIEHUS W aMIUIMTY1a
JTHACTIEPCUMU.

19. Bounbl

Bo3mymienuss mexaHuyeckou cpensl. BomHOBoe ypaBHeHHE. BpiBon
BOJIHOBOT'O YpaBHEHMS U3 ypaBHeHUU MakcBemna. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. ['apmonnueckue BOJHbI. DazoBas ckopocth. JlnmHa BOJHBL BoiiHOBOM
BEKTOpP. MITHTEHCUBHOCTh TapMOHHUYECKOM BOJIHBI. IIakeThl TapMOHUYECKHUX BOJIH.
I'pynmoBas ckopocTs. [{iinHa KOrepeHTHOCTH. BpeMsi KOTEpEHTHOCTH.

20. UnTepdepeHnus

Asnenue untepdepenunn. KorepentHesie ucrounuku. Heobxomumeie u
JOCTaTOYHBIE  YCIOBHSI ~ KOIEPEHTHOCTM  HCTOYHHMKOB.  WHTepdepeHius
chepuueckux BodH. Onruueckuit xoxa. YciaoBus  HMHTEP(EPEHLIMOHHOTO
MakCMMyMa W MHHHMMyMa. YCIIOBHE€ BpEMEHHOM KorepeHTHocTH. Cxema HOmnra.
Nutepdepentuss B Tonkux 1ui€Hkax. Komsna Herotona. IlpocTpaHcTBeHHas
KOI'€PEHTHOCTb.

21. Indppaxkuus

Senenne nudpakuuu. I[lpunnun Iroiirenca-Openens. 3oHbl DpeHens.
[IpssMOTMHEMHOCTh pacOpOCTPAHEHHS] CBeTa B OAHOpOoJHOMN cpene. dudpakius
@peHenss Ha KPYIJOM OTBEPCTUH. Y CIOBUE T€OMETPUUYECKOM ONTHUKHU. Y CIOBHUE
mudpakuu Opayurodepa. dudpaxuus Opaynrodepa Ha eI U HA OTHOMEPHOU
mudpakuonHoil pemérke. Judpakuus OpayHrodepa Ha Kpuctawiax. YcCIoBUE
Bynbda-bparra. Paspemaromass  cnocoOHOCTh  AUMPAKIIMOHHON — PEMIETKHU.
AnbrepHatuBHOe nOpuHiUny [roiireHca-OpeHenss onucanue  AUGpaKIUu:
napametp audpakiuu. Judpakuus dpaynrodepa cxonsmuxcsa BoiH. Onucanue



muppaknuun  OpayHrodepa TMIOCKMX BOJIH € T[OMOIIBIO  COOTHOIICHUS
HEONPENECIEHHOCTEM.

22. lonsipuzanus

[TomepedHocTs BOJMH W NOJAPHU3ALMOHHBIE siBIeHUA. [[narpamma
WHTCHCUBHOCTH. MaTpuiia KOT€PEHTHOCTH M CTEIEHb KOTEPEHTHOCTU OCEH.
Hopmanbsubie koopaunathl. [lonsipusamnus B (a30BO-HEKOTEPEHTHBIX BOJIHAX:
HEMOJIIPU30BaHHBIA  CBET; IUIOCKOIOJIIPU30BAaHHBIM CBET; 3akoH Maroca;
YaCTUYHO MOISpU30BaHHBIN cBeT. [lonsipusaius B (a30BO-KOTEPEHTHBIX BOJHAX:
JeBas M IpaBasg DJUIMNTAYECKAs MOJSpU3aLMsA; KpPyroBas MOJSpU3ALHNSL.
Ontndecku aktuBHbBIE cpenbl [lonmspu3aniMoHHBIE METOABI: 3aKOH bprocrepa;
JBOMHOE JIyUETIPEIIOMIICHUE; TUXPOU3M.

23. KBaHTOBOONITHYECKHUE SBJICHUSA

TenmoBoe wu3MydeHHE. ODHEpPreTUdeckass CBETHUMOCTb, OCBEIIEHHOCTh U
MOTJIOMIAKIas CHOCOOHOCTh. PaBHOBECHOE TEIIOBOE M3IyYEHHE M 3aKOH
Kupxrogpa. ®yukimus Kupxrodpa u adbcomorHo uépuoe teno (AUT). 3akon
Credana-bonbumana, 3akonsl Buna. ®opmyna Ilnanka. Baemnuit potoaddexr.
O¢pdexr Komnrona. @otoHel. KopnyckylspHO-BOJHOBOM  JIyalnu3sM JUis
ANEKTPOMArHUTHOTO U3JTYUYCHUS.

24, JjeMeHThl KBAHTOBOU MEXaHUKH
Atom Bomopoma mno bopy. I'maBHoe kBaHTOBOe umcio. CepuanibHas

dbopmyna bansmepa.

I'mnore3a  nme-bpoitns.  Bonna — pe-bpoina. DKcnepuMEHTAIbHBIE
JI0KA3aTeJIbCTBA BOJHOBBIX CBOMCTB MUKpOYacThll. CTaTUCTUYECKUN CMBICH BOJH
marepuu. llonatue BonHOBOW ¢yHkuu (B®). I[lpuHumn cynepno3unuu.
CooTHoluieHus: Heonpeaenéuuoctei I eiizenoepra.

AtoMm Bonopona no Hlpeaunrepy. OpOutaibHOe U MAarHUTHOE KBAHTOBBIE
yucna d3JekTpoHa. CHHUH 3J€KTpoHAa. MEXaHMYeCKHMI M MarHUTHBI MOMEHTBI
MHOTO3JIEKTpOHHOro aromMa. IIpunmun Ilaynu. Pacnpenenenue 3neKTpOHOB IO
SHEPreTUYEeCKUM ypoBHAM. Dusnueckass OCHOBA IEPUOJUYECKOM CHUCTEMBI
371eMeHTOB Meneneena.

5. O6pa3oBaresibHbIE TEXHOJIOTHH.

MGTOI{I/IKa npenogaBanua AUCHUIIIMHBI «Duzukan npeayCcMarpmuBacT
HCIIOJIb30BAHHC PAa3JIMYHBIX (bOpM MMPOBCACHUS TPYIIIIOBBIX W MHIAWBHUAYAJIbHBIX



ayIUTOPHBIX 3aHSATUM B COYETAHUU C BHEAYAUTOPHONW pabOTON C IENbIO
(dhopmupoBaHus U pa3BUTUS TPO(ECCUOHATBLHBIX HABBIKOB CTYIEHTOB.

1) UznoxxeHue  JNEKIMOHHOTO  MaTepuaiga MO  psSay  paslielioB
compoBoxaaercs npeseHTanussMu Microsoft Office Power Point, BKIrogarommmMu
UCIIOJIb30BaHUE TEKCTOB, (DOTOCHUMKOB, PUCYHKOB, CXEM, MOJIeNIel, BUPTYaIbHBIX
AKCIEPUMEHTOB.

2) B xoxme nexuuil mpoBOISTCS JIEMOHCTPAIMOHHBIE SKCIEPUMEHTHI C
UCIIOJIb30BaHUEM SKCIIEPUMEHTANILHOU 0a3bl Kadeapsl.

3) CryneHTbl BBINOJHAKOT JabopaTopHbie PpadOThl  (PU3UUECKOTO
npakTukymMa B jabopatopusix kadeapsl «Dusnka». YueOHble MaTepuanbl s
CaMOCTOSITEJILHOM PabOTHI MO MOJTOTOBKE K JIOMYCKY U K 3alllUTe J1abopaTOpHBIX
paboT CTYJIEHTHI MOTYT MOJIYy4YaTh AUCTAHIIMOHHO C caiiTa KadeIphl.

4) IlpoBepka pe3yJbTaTOB BHEAYJUTOPHOM  pabOTHl  CTYAEHTOB
OCYILIECTBIISIETCSI C TIOMOIIbI0 YCTHOT'O OMpOCca, 3allUThl J1Ja0OpaTOpPHBIX padoT, a
TAaK)Ke CIauM 3a4€Ta U IK3aMeHa.

6. OuleHOYHbIE cpeacrBa JIslt TEKYIIETro KOHTPOJIsI yCII€eBaAa€EMOCTH,
HpOMe)KYTO‘lHOﬁ aTTeCTallii 110 U TOraMm OCBOCHUA NTUCHUIIJIMHBI y‘l@ﬁHO-
MeToAu4YecKoe ob0ecrneyeHue CaMOCTOATEeIbHOM paﬁon CTYACHTOB.

B mpouecce oOydeHHs] HCHONB3YIOTCS CIEAYIOINIME OLEHOYHbIE (DOPMBI
CaMOCTOSITEJIbHOM paOOThl CTYJEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIEro KOHTPOJIS

YCIIEBAaCMOCTH U ITPOMEIKYTOUYHBIX aTTGCTaI_[I/If/’Ii

B nepBoM cemecTpe

— BBIIIOJIHEHUE U 3aILMTa ABYX Ja00OPATOPHBIX padOT M0 MEXAHUKE;
— IPOBEJICHUE YCTHBIX ONPOCOB;
— 3a4€T 10 pazgeny «MexaHukay.

Bo BTOpOM cemecTpe

— BBIMOJIHEHWE U 3alluTa JBYX Ja0OpaTOpHBIX padoT 1o (PHU3UKE TEIIOBBIX
SIBJICHMU;
— MPOBEJICHUE YCTHBIX OMPOCOB;

— DK3aMeH 10 pasneiy «Pu3uKa TEIIOBbIX SABICHUN.

B TpeTrheMm cemecTpe

— BBIIIOJIHCHHUC U 3alIUTa ABYX J'Ia60paTOpHBIX pa60T 110 3JICKTPOMAIHECTHU3MY
— IMPOBCACHNUC YCTHBIX OIIPOCOB,



— 3a4€T MO pazfeny « IJEKTPOMarHeTUu3M»

B yeTBépTOM cemecTpe

— BBIMIOJHEHUE M 3allWTa JBYX JIA0OPATOPHBIX pPabOT MO ONTHKE W OJHOU
1ab0paTopHOMl pabOThI MO KBAHTOBOU (hU3HKE;

— MIPOBEJICHUE YCTHBIX OMPOCOB;

— 9k3aMeH 1o pasneny «KomeOGaHus, BOJHBI, ONTHKA, SJIEMEHTHI KBAaHTOBOU
(1563700970

OO6pa3upl 3agaHui JJs NPOBEICHUSI TEKYIETO KOHTPOJISl: BOIMPOCOB ISt
YCTHOTO OIPOCa, TECTOBBIX 3aJlaHM, BOIIPOCOB IS 3a4€Ta M DK3aMEHOB, a TAK K€

OWJIeTOB /1Ji 3a4€Ta U HK3aMEHOB npuBeAeHbI B [Ipunoxenun 2.

6.1. ®oH/ OLICHOYHBIX CPEICTB /I IPOBeJIeHUs MPOMEKYTOYHON aTTeCTAUNHU
o0yyaromuxcs o AMCUMILIMHE (MOIYJIIO).

6.1.1. IlepeyeHb KOMIETEHIIUI ¢ YKa3aHUEM 3TanoB uX GopMUPOBaHKS B
npoiecce 0OCBOEHUs1 00Pa30BaATEeJIbHON MPOTrPaMMBbl.

B pesynbrate ocBOEHUS TUCHUILUIMHBI (MOAYJISI) GOPMUPYIOTCS CIEIYIOIINE

KOMITIETEHIINU:
Kon B pesyabTaTe ocBOeHHMs 00pa30BaTEJIBLHOM NPOrpaMMbl 00y4arouiics
KOMIIeTeHI[ UM A0JIZKeH 00J1a1aTh

OIIK-1 CTIIOCOOHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B TPO(ECCHOHAIBHON NeSITeTbHOCTH, TPUMEHITh METO/IbI
MaTeMaTH4YeCKOT0 aHaIM3a U MaTeMaTHUECKOTO (KOMITbIOTEPHOTO)
MOJICIIMPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS

OIIK-2 CIIOCOOHOCTBIO MPUMEHSTh COOTBETCTBYIOLINI (PHU3MKO-MaTeMaTHYECKHA
anmapar, METObl aHAIN3a U MOAETHUPOBAHUS, TEOPETHUECKOTO U
HKCTIIEPUMEHTAIBHOTO UCCIIEJOBAHNUS TIPU PEIICHUH MPO(eCcCHOHANBHBIX
3a1a4

B  npomecce  ocBoeHuss  00pa3oBaTENbHOM  MpOrpaMMbl  JIaHHbBIC
KOMIIETEHI[UU, B TOM YUCJIE UX OTACIbHbIE KOMIOHEHTHI, POPMUPYIOTCS MOITAMTHO
B XOJ€ OCBOEHUS OOyYalIMMUCA AUCIHUIUIMH (MOAyJiei), TMpPaKTUK B
COOTBETCTBUM C Y4Y€OHbIM IUJJAHOM U KajJeHAapHbIM TpadukoM y4eOHOTO
mpoiiecca.



6.1.2. Onucanue nmokasaresel 1 KpUTEepueB OLCHUBAHUA KOMIIETCHIIMH,
(popMupyeMBIX 10 UTOraM 0CBOCHUS JUCUMILIMHBI (MO1YJIfA), ONMCAHUE KA
OLICHUBAHUA

[TokazaTeneM OLEHMBAHUS KOMIETCHIIMA Ha Pa3JIMYHBIX JTalax UX

dbopmupoBaHus  SBISETCS  JIOCTHXKEHHE  OOYYaIOIIMMUCSA  IUIAHUPYEMbBIX
PE3yIAbTATOB O0YUEHUS MO AUCHUILIUHE (MOYIIIO).
Kpurtepun onennBanus
IToxa3zarean
2 3 4 5

OIIK-1 — c10COOHOCTBIO HCII0JIBL30BATH OCHOBHBIC 3AKOHBI €CTeCTBEHHOHAYYHBIX
AUCHHUILIMH B NPOo(decCHOHAIBLHOM 1eATeJIbHOCTH, IPUMEHATH METOABI MATEMATHYECKOI'0
aHAJIN3a U MaTeMaTH4eCKOro (KOMNbIOTEPHOI0) MOJEJIMPOBAHNS, TEOPETHYECKOI0 U

IKCMIEPUMEHTAJIBHOI0 UCC/ICAOBAHUSA

3HATh: Ob6yuaromuiics Ob6yuaromuiics Ob6yuaromuiics Ob6yuaromuiics
OCHOBHBIE 3aKOHBI | IEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
(U3UKN ¥ METOMIBI | TIOJIHOE HE3HAHUE HETIOTHOE YaCTHYHOE MOJTHOE
TEOPETUYECKOTO U | WIJIM HEIOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
SKCIICPUMEHTANIBH | 3HAHHE OCHOBHBIX CIIEYFOILINX CIIETYFOIIINX CIIEYFOILINX
oro (PM3NYECKOr0 | 3aKOHOB (PM3MKH M | 3HAHUH: 3HAHUE 3HaHUil: 3HaHHUE 3HaHUil: 3HaHHE
HCCIIeIOBaHUs METO/IOB OCHOBHBIX OCHOBHBIX OCHOBHBIX
TEOPETUYECKOTO M | 3aKOHOB (DM3UKHU U | 3aKOHOB (PM3HKH U | 3aKOHOB (PU3UKHU H
9KCIEPUMEHTAIBHO | METOJIOB METO/IOB METOJI0B
ro (pu3n4ecKoro TEOPETUYECKOTO U | TEOPETHUECKOTO U | TEOPETUIECKOTO U
HCCIIeIOBAaHUS 9KCTIIEPUMEHTAIIBH | AKCIIEPUMEHTAIbH | SKCIEPUMEHTAIBH
Oro (U3MYecKoro | oro (pU3MYECKoro | oro (GU3NUECKOro
WCCIIeIOBaHUS HE | MUCCICAOBaHUS HCCIIeIOBAaHUs
SBIISICTCS SIBIISICTCS TIONHBIM, | SIBJISCTCS MOJHBIM
MOJTHBIM, HO JIOIyCKAalOTCSI 1 TI03BOJISICT
oOyyJarommiics HE3HAUUTEIbHBIE | PACKPHITh
WCTIBITHIBAET omuOKH, UCCIIEAYEMYIO
3HAYUTEJIbHBIC HETOYHOCTH, TeMy BO BCei
3aTpyIHEHHS NPU | 3aTPYJHCHUS NPU | MOJTHOTE.
OTIEpPUPOBAaHHUH AQHATUTUYIECKUX
MOYEPITHY THIMU oTepanusx.
3HaHUSIMH U TIPH
UX IepeHoce Ha
HOBBIE CUTYaIIHH.
yYMeThb: Obyuarommiica He | OOywaronuiics Ob6yuaromuiics Ob6yuaromuiics
WCTIOB30BaTh yMeeT UJIH B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OCHOBHBIC 3aKOHBI | HEJOCTaTOYHOM HETIOTHOE YaCTHYHOE MOJTHOE
(U3MKN ¥ METOZIBI | CTETICHU yMeEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
TEOPETUYECKOTO U | UCTIONb30BaTh CIIETYFOILINX CIIETYFOILINX CIIEYFOILINX
SKCIIEPUMEHTAIbH | OCHOBHBIC 3aKOHBI | YMEHHIA: yYMEHUIL: yYMEHUI1:
oro (PM3UYECKOro | (U3MKH U METOIABl | MCIOJIB30BATH WCTIOJB30BaTh HCIIOIb30BaTh
HCCIIeIOBaHUS B TEOPETUYECKOTO U | OCHOBHBIC 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE

npo¢eCcCHOHANTBHO
1 IesITENbHOCTH

9KCTIIEPUMEHTAIILHO
ro (PU3NIECKOT0

(l)I/IBI/IKI/I 1 MCTOObI
TCOPECTUICCKOI'o U

(l)I/IBI/IKI/I 1 MCTOObI
TCOPECTUICCKOI'O U

3aKOHBI (PU3UKH
U METO/IbI




HCCIIEZIOBAHNUS B OKCHEPUMEHTANILH | OKCIIEPUMEHTAIBH | TEOPETHUUECKOIrO
npodecCHOHANBHON | OT0 (PU3UYECKOTO | Oro GU3MUECKOTO |
NEeSITETbHOCTH WCCIIEZIOBAHNUS B HCCIIEZIOBAHNUS B SKCIICPUMEHTAIIb
npo(peccHOHANBH | IPOYECCHOHANBHO | yoro
Of NEATENBHOCTU. | W JESATETBHOCTH. (busHHecKoro
JomyckaroTcs YMeHus OCBOEHHI,
3HAYUTEIbHBIC HO JIOITYCKaIOTCs HMCCTIC/IORAHHA B
omuOKH, HE3HAYUTEIbHBIC Hpg(beCCHOHam’
HPOSIBIISAETCS OIIHOKH, HOH
HEJ0CTATOYHOCTh | HETOYHOCTH, ACATCIIBHOCTH.
YMEHWH, IO psily | 3aTpyAHEHUS MpH CBoboaHO
IOKa3aTeseH, AHAJTUTHYCCKUX OIIepUpyeT
oOyyJaronmiics omnepanusx, NPHOOPETCHHBIMH
HCIBITBIBACT nepeHoce yMmeHuii | YMCHUAMMU,
3HAYUTEIbHBIC Ha HOBEIE, NIPUMCHACT UX B
3aTPYIHEHUS IIPU | HECTaHIApPTHBIE CuUTyalnuax
OIEpUPOBAHUU CUTyallVH. TOBBIIICHHOM
YMCHHSMH H TIPH CJIO)KHOCTH.
WX NIepeHoce Ha
HOBBIE CUTYalUH.
BJIAJIeTh: Obyuaromuiica He | OOywaromuiics Ob6yuaromuiics Ob6yuaromuiics B
HaBBIKAMHU BJIaJICeT WK B BIIaiCET YaCTUYHO BJaJeeT | MOJHOM 00beMe
HCIIOJIb30BaHM HEAO0CTaTOYHOMN HaBbIKaMH HaBBIKAMHU BJIaJeeT
OCHOBHBIX CTETIEHU BIaJeeT HCIIOJIb30BaHM HCIIOJIb30BaHM HaBBIKAMHU
3aKOHOB (D)M3UKHU U | HaBBIKAMH OCHOBHBIX OCHOBHBIX WCIIOJIb30BaHM
METOJIOB HCIIOJIb30BaHUS 3aKOHOB (D)M3UKHU U | 3aKOHOB (PM3HKH U | OCHOBHBIX

TEOPETUYECKOTO U
AKCIEPUMEHTAIBH
oro (pU3MIECcKOro
HCCIIEIOBAHUS B
npo¢eCCHOHANTBHO
H JeITeIbHOCTH

OCHOBHBIX 3aKOHOB
(U3MKN 1 METOZIOB
TEOPETUYECKOTO U
IKCTIEPUMEHTAITBHO
ro (GPU3NIECKOT0
UCCIICZIOBAHUS B
npodeccuoHambHON
JESATEITBHOCTH.

METOJIOB
TEOPETUYECKOTO U
AKCIEPUMEHTAIBH
oro (pU3MIecKoro
HCCJICIOBAHHS B
npodeccuoHambH
Ol IEITCIbHOCTH,
HO JIOTTYCKAaIOTCS
3HAYUTEILHEIC
OIIIMOKH,
MPOSIBIISAETCS
HEJI0CTaTOYHOCTh
BIIAICHUS
HaBEIKAMH T10
psny
IOKa3aTeseH,
OOyuaromuiics
HCIBITHIBACT
3HAYUTEILHEIC
3aTpyIHCHHUS IPU
MPUMEHEHU U
HAaBELIKOB B HOBEIX
CUTYyaIUsX.

METO/JIOB
TEOPETUYECKOTO U
AKCIEPUMEHTAIBH
oro (pU3MIECcKOro
HCCJICIOBAHHS B
npo¢eCcCHOHANTBHO
H ICATEIBHOCTH,
HAaBBIKH OCBOCHBI,
HO JIOTTYCKAaIOTCS
HE3HAYHTEIbHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyIHCHHUS IPU
AHATMTHYCCKHUX
oTepanmsix,
IepeHoce yMeHHi
Ha HOBBIC,
HECTaHJIAPTHHIC
CUTYaIUH.

3aKOHOB (PU3UKHU H
METO/IOB
TEOPETUYECKOTO U
9KCIIEPUMEHTAIBH
oro (PU3NIECKOTro
HCCIIeIOBaHUS B
npo¢eCCHOHANTBHO
¥ IeSITENbHOCTH.

OIIK-2 — c1oCOOHOCTh NPUMEHSITh COOTBETCTBYIOIINH (PM3MKO-MaTeMATHYECKHIl annapar,
METO/bI AHAJIM32 U MOJCJTHPOBAHNS, TEOPETHYECKOI0 U IKCIEPHUMEHTAIBHOI0
HCCJIeJ0BAHMSA NPH PeLIeHUH NPOo(ecCHOHAIBHBIX 32124




3HATh:
¢duznko-
MaTEMaTHYECKUHA
amnmapar,
COOTBETCTBYIOIIHU
H TTOCTaBJICHHOMN
npo¢eCcCHOHANTBHO
# 3a7a4e, a TaKkKe

OO0yuaromuiics
JIEMOHCTPUPYET
MOJTHOE HEe3HAHHE
WM HEIOCTaTOuHOe
3HaHue (QPU3NKO-
MaTeMaTHYeCKU i
armapara, a Takxke
METO/IOB aHANIN3a U

OO0yuaromuiics
JIEMOHCTPUPYET
HETOJIHOE
COOTBETCTBHE
CIICYIOIIHIX
3HAHWH: 3HaAHHE
¢duznko-
MaTeMaTHYCCKU

OOyuaromuiics
JIEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
CIICYIOIIHX
3HAHWH: 3HaAHHUE
¢duznko-
MaTeMaTHYCCKUI

OO0yuaromuiics
JIEMOHCTPUPYET
MOJIHOE
COOTBETCTBHE
CIICYIOIIHX
3HAHWH: 3HaAHHE
¢duznko-
MaTeMaTHYCCKUI

METOJIbI aHAJIM3a U | MOJICITUPOBAHUS, amnmapara, a TaKKe | arrapara, a TakKe | amrmapara, a TakKe
MOJICITHPOBAHUSI, TEOPETUYECKOTO U METOJOB aHalIN3a | METOAOB aHAIW3a | METOJOB aHAIM3a
TEOPETUUYECKOIO U | DKCIIEPUMEHTAIBHO | U Y MOJICIUPOBAHUS, | H
AKCIEPUMEHTABH | TO MCCISIOBAHUS MOJICTTHPOBAHUSI, TEOPETUYECKOTO M | MOJICITUPOBAHUS,
oro TEOPETUUYECKOTO U | DKCIIEPUMEHTANIBH | TEOPETUUYECKOTO U
HCCIICAOBAHUS, SKCIIEPUMEHTAIbH | OT'0 UCCIEOBAHUS | DKCIEPUMEHTAIbH
BeIyIIue K e OT'0 HCCIICOBAHMS | SIBISETCS MOJHBIM, | OT0 UCCICAOBAHMUS
pELICHUIO HE SIBIISETCA HO JIOTTYCKAaIOTCS SIBJIIETCS TMOJTHBIM

ITOJHEIM, HE3HAYUTEILHbBIE U TO3BOJISET

oOyuJarorumiics OIIIMOKH, PaCKpBITh

HCIBITHIBACT HETOYHOCTH, HcCIenyeMyIo

3HAYUTEILHEIC 3aTPyJHECHHS IPH | TEMY BO BCeil

3aTPYJHCHMSI IPH | aHAITUTHYECKUX MOJIHOTE.

OTepUPOBAHUH oreparusx.

MTOYCPITHY THIMU

3HAHUSMU U TIPU

UX TIEpPEeHOCe Ha

HOBBIC CUTYaIlUH.
yYMeThb: Obyuarommiica He | OOywaromuiics Ob6yuaromuiics Ob6yuaromuiics
MIPUMCHSITD yMEeT WM B JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
COOTBETCTBYIOIM | HEIOCTATOYHOU HCIIOJIHOE YacTHYHOE MOJIHOE
i (husuko- CTETNEHU yMEEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MaTeMaTUYECKUN | TIPUMEHSTh CIICYIOIIHX CJIEeTyIOIINX CJIEeTyIOIINX
amnmapar, METOAbl | COOTBETCTBYIOIIMM | YMEHUU: YMEHUU: YMEHUU:
aHamm3a u (uzuKo- MPUMCHSIT MPUMCHSIT MIPUMCHSITD
MOJICITHPOBAHWSI, MaTeMaTHYCCKU COOTBETCTBYIOIIM | COOTBETCTBYIOIIMM | COOTBETCTBYIOIIN
TEOPETUYECKOTO W | ammapar, METOIbI i (husuKo- ¢uzuKo- i (husuKo-
AKCIIEPUMEHTAILH | aHaIu3a u MaTeMaTHUYECKHI | MaTeMaTUYECKU MaTeMaTHYCCKUI
OT'0 MCCIICIOBAHMS | MOACTUPOBAHUS, amnmapar, MeTOJIbI | ammapar, METOJbl | arlmapaT, METOJIbI
MIPY PEIICHUN TEOPETUYECKOTO U aHamu3a u aHaau3a u aHaau3a u
npoecCHOHaNbH | KCIEPUMEHTAIBHO | MOACTHUPOBAHUS, MOJICITHPOBAHUSI, MOJICITHPOBAHWSI,
BIX 33724 ro UCCIeI0BaHUs TEOPETUUYECKOTO U | TCOPETUYECKOTO U | TEOPETUUYECKOTO U

MIPU PEIICHUN AKCIEPUMEHTAIBH | 3KCIICPUMEHTAIBH | DKCIEPUMEHTAIBH

npodeccuoHaIbHBIX
3a1a4

OT'0 MCCIICIOBAHUS
MIPY PEIICHUN
npodeccuoHambH
BIX 3ajad.
HomyckaroTcst
3HAYUTEIHHBIC
OIIIMOKH,
MPOSIBIISAETCS
HEJ0CTaTOYHOCTh
YMEHHUH, 10 psay
IOKa3aTeseH,
oOyuarorumiics
WCIIBITBIBACT
3HAYUTEIHHBIC

OT0 UCCIIeIOBaHUS
MIPH PELIeHUN
npodeccuoHambH
BIX 32/1a4. Y MCHHS
OCBOCHBI, HO
JOMYCKaI0TCs
He3HaYUTEIIbHbIE
OIIIMOKH,
HETOYHOCTH,
3aTpyIHEHHS PU
AQHATUTUYECKUX
orepanusix,
MepeHoce yMeHHi
Ha HOBBIE,

OT'0 MCCIICIOBAHUS
MIPY pEIICHUN
npodeccuoHambH
BIX 3aj1ad.
CBo0OoHO
OIepupyeT
npuoOpPEeTCHHBIMU
YMCHUSIMH,
MPUMECHSICT UX B
CUTYaIUsIX
MOBBIIICHHON
CIIO)KHOCTH.




3aTpyIHEHHS NIPU | HECTaHIApTHBIE

OTIEPUPOBAaHUH CHTYyaLlUH.

YMEHUSIMH U TIPH

UX IepeHoce Ha

HOBBIE CUTYaIIHH.
BJIAJIeTh: Obyuaromuiica He | OOywaromuiics Ob6yuaromuiics Ob6yuaromuiics B
HaBBIKAMHU BJIaJICCT WK B BJIaJeeT YaCTHUYHO BJaJeeT | MOJHOM 00beMe
MPUMEHEHUS HEI0CTaTOYHOM HaBBIKAMHU HaBBIKAMHU BJIaJeeT
¢duznko- CTETICHH BIIaJieeT MPUMEHEHUS MPUMEHEHUS HaBBIKAMHU
MaTeMaTH4ecKuil | HaBBIKAMH ¢duznko- ¢duznko- MIPUMEHEHUS
ammapara, MPUMEHEHUS MaTeMaTW4ecKuid | MareMaTudyeckud | (usuko-
COOTBETCTBYIOILET | (PU3UKO- ammapara, ammapara, MaTeMaTu4ecKoro
0 MOCTaBJICHHOH MaTeMaTu4ecKui COOTBETCTBYIOILIET | COOTBETCTBYIOILIET | ammapara,
npo¢eCCHOHANBHO | ammapara, a TAKKe | O IOCTaBICHHOU 0 MOCTaBJICHHOH COOTBETCTBYIOILIET
il 3a1a4e, a TakKe | METOJAMHM aHalu3a | NpodeccHoHanbH | MPO(EeCCHOHATBHO | O MOCTaBJICHHOMN
MeToAaMHt W MOJCTIMPOBaHMs, | O 3amadye, a i 3a1aue, a Takke | mpodeccuoHaIbHO
aHajIM3a u TEOPETUYECKOTO M | TakKe METOaMH | METOJIaMH aHallu3a | i 3a7ade, a TakxKe
MOJICTUPOBAHMSA, | DKCIIEPUMEHTAJIbHO | aHaIM3a U W MOJETMPOBaHUS, | METOJaMU
TEOPETUUECKOTO U | TO MCCIEIOBAHMSL MOJENTUPOBAHUSA, | TEOPETHUYECKOTO H | aHAU3a U
9KCIIEPUMEHTAIIBH TEOPETUYECKOTO U | SKCIICPUMEHTAIIBH | MOJAETHPOBAHMUS,
oro 9KCIEPUMEHTAIBH | OTO TEOPETUYECKOTO U
HCCIIeIOBaHuUA, oro HCCIIeIOBaHuS, SKCTIIEPUMEHTAIIBH
BEAyLINX K e HCCIIeIOBaHuA, BEAyLINX K € oro
PELICeHUIO BEAyLINX K e PELIEeHHNIO, HABBIKK | UCCIEIOBaHUs,

pELIeHHI0, HO OCBOCHBI, HO BEAyLINX K e

JOMYCKaIOTCs JOIYCKaIOTCs PELICHHUIO.

3HAYUTEJIbHBIC He3HaYUTEIIbHbIE

OIIIMOKH, OIIIMOKH,

MPOSIBIIACTCS HETOYHOCTH,

HEIOCTAaTOYHOCTh | 3aTPYJHEHUS NPH

BIIQJICHUS AQHATUTUYECKUX

HaBBIKaMH 110 orepanusix,

pany nepeHoce yMeHun

nokasareneii, Ha HOBBIE,

Ob6yuaromuiics HeCcTaHJapTHBIE

UCTIBITHIBAET CHTYyaLlUH.

3HAYUTEJIbHBIC

3aTpyIHEHHS PU

MpPUMEHEHUT

HABBIKOB B HOBBIX

CUTYyaLUsIX.

[ITkaybl OLIEHUBAHUA PE3YJIBTATOB IIPOMEKYTOUYHON aTTECTALMUA U UX ONKUCAHUE:

Dopma npomedrncymouHnoli ammecmayuu: 3auem.

[IpomexyTouHasi arrecranus oOydaromuxcs B (Gopme 3auéra mpoOBOIUTCS
M0 pe3yibTaTaM BBLIMOJHEHHUS BCEX BUIOB y4eOHOU pabOThI, MPEeAyCMOTPEHHBIX
y4eOHBIM IJIAHOM MO JAHHOW IUCHUIUIMHE (MOJYJIO0), MPU 3TOM YUUTHIBAIOTCS



pe3yJIbTaThl TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH B TeueHHe cemecTpa. OIleHKa
CTEMEHU JOCTHKEHUS OOYUYarOIIMMUCS MUIAHUPYEMBIX PE3yJbTaTOB OOYyUYEHHUS IO
JUCUUIUIMHE (MOJYJII0) TPOBOJUTCS MpenojaBaTeNleM, BEAYLIUM 3aHATUS MO
qucUUIUIiHEe  (MOJYJI0)  METOAOM  JKchepTHOM  omeHku. [lo  wutoram
MPOMEXKYTOUYHON aTTECTallMM MO IUCHUIIMHE (MOAYJI0) BBICTABISETCS OILICHKA
«3a4TE€HO» WIIA «HE 3a4TECHO).

Ixana
Onucanne
OllecHUBaHUA

BrimonHeHsl Bce BHABI Y4eOHOM pabOTHI, NMPEAyCMOTPEHHBIE YYEOHBIM IUIAHOM.
CTyneHT IeMOHCTpPUPYET COOTBETCTBHE 3HAHUM, YMEHHH, HaBBIKOB IPUBEICHHBIM B
TabnMIax TMoKa3aTened, Oonepupyer MNPUOOPETCHHBIMH 3HAHUSAMH, YMEHUSIMH,
3auteHo HaBbIKaMH, IPUMEHAET X B CUTyalllsAX MOBBIILEHHON cloKHOCTU. [Ipn 3TOM MOTyT
ObITb JONYLICHHl HE3HAUWTENbHBIE OINMOKH, HETOYHOCTH, 3aTPyIHEHUS TpH
AHAJIMTUYECKUX ONEpalusixX, IepeHoce 3HaHUH U YMEHHI Ha HOBbIE, HECTAaHAAPTHHIE
CUTYyaIuu.

He BemmomHen oauH win Oonee BUAOB ydueOHOW pabOTHI, MPEAYCMOTPEHHBIX
yueOHpIM mIaHoM. CTyIeHT NOeMOHCTPHPYET HEMOJIHOE COOTBETCTBUE 3HAHMI,
0 YMEHUH, HaBBHIKOB TNPUBEICHHBIM B TabiWmax IIOKa3zaTeled, JIOMyCKaroTCs
©3WTCHO | aunTenshbie OomMOKH, TPOSABISIETCS OTCYTCTBUE 3HAHWM, YMEHHH, HABBIKOB II0
pAdy TOKa3aTeneil, CTyAEHT HCHBITHIBACT 3HAUUTENBHBIE 3aTpyJHEHUS IpH

OIICPUPOBAHNHU 3HAHUAMU U YMCHUAMU IIPU UX MIEPCHOCC HA HOBBIC CUTYyallUH.

Dopma npomerncymouHoll ammecmayuu: IK3amMeH.

[TpomexyTouHas aTTecTanus oOyJarmuxcs B popme IK3aMeHa MPOBOJUTCS
M0 pe3yiabTaTaM BBIMOJHEHHUS BCEX BUIOB y4eOHOUW pabOThI, MPEeayCMOTPEHHBIX
y4eOHBIM IJIAHOM MO JAHHOW IUCHMIUIMHE (MOJYJI0), MPU 3TOM YUUTHIBAIOTCS
pe3yJIbTaThl TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH B TeueHHe cemectpa. OIleHka
CTEMEHU JOCTHKEHUS OOYUYaroIIMMUCS MUIAHUPYEMBIX PE3yJbTaTOB OOYyYEHHUS IO
JUCUUIUIMHE (MOJYJII0) TPOBOJUTCS MpenojaBaTeNeM, BEAYLIUM 3aHATUS IO
qucUUIUIMHE  (MOJYJI0)  METOAOM  JKchepTHOM  omeHku. [lo  wutoram
MPOMEKYTOUYHON aTTeCTallMM MO IUCHUIIMHE (MOAYJI0) BBICTABISETCS OILICHKA
«OTIIMYHOY, «XOPOILIO», «YIOBIETBOPUTEIILHO» WU «HEYAOBIECTBOPUTEIBLHOY.

Ilkana ouyenusanusn Onucanue

BrimonHeHs!l Bce BUABI yueOHOH padOTHI, MPEenyCMOTPEHHBIE Y4eOHBIM
OtnnyHO miaaHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWM, yMEHUH,
HAaBBIKOB NPUBEACHHBIM B  TabmuIax IIOKaszaTeleld, oOomepupyer




HpI/I06peTeHHBIMI/I 3HaHUAMH, YMCHUSAMHU, HABBIKAMHU, NPHUMCHACT HX B
CUTyalusiax ITOBEIIICHHOM CIIOKHOCTH. HpI/I 9TOM MOTYT OBITH AOMMYIICHBI
HC3HAYUTCIIBHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPYyAHCHUA ITPU aHATUTUYICCKUX
orepanusax, IMnCepeHOCC 3HAaHUU U YMCHI/If/’I Ha HOBBIC, HCCTAaHIAPTHBIC
CHUTYyaluu.

Brinonmsensr Bce BUIBI yqe6H0171 pa60TBI, npeayCMOTPCHHEBIC y‘-Ie6HI:IM

X IIJTaHOM. CTy,I[eHT ACMOHCTPHUPYCT HCIOJIHOC, MPAaBUJIBHOC COOTBCTCTBUC
opouio o o >

p 3HaHWHW, YMCHHHU, HABBIKOB IIPUBCICHHBIM B Ta6m/1uax IIOKa3aTcJICH, oo

C€CJIM IIpH 3TOM ObLIN AOMMYIICHBI 2-3 HCCYILICCTBCHHBIC OIIIMOKHU.

BrimonHeHsl Bce BUABI y4eOHOH padOTHI, MPEeLyCMOTPEHHBIE Y4eOHBIM

maaHoM. CTyZneHT AEMOHCTPHPYET COOTBETCTBHE 3HAHWH, B KOTOPOM

Y 1OBNETBOPUTENBHO
OCBellIeHa OCHOBHasA, HamOoyiee BaKHAs YacTb MaTepualia, HO MPU 3TOM

AOMYyIICHA OJHA 3HAYUTCIIbHAA OIIMOKA UITH HETOYHOCT.

He Bomomnen ogua winm  Oomee  BUAOB — yueOHOW — paboThI,
MpEeoyCMOTPEHHBIX ~ y4eOHbIM  IutaHoM. CTyOeHT  JAEeMOHCTpUpPYET
HETOJIHOE COOTBETCTBUE 3HAHWM, YMEHUH, HABBIKOB IPHUBEICHHBIM B
Tabnumax  ToKaszaTenei, JOMyCKaroTcs  3HAYUTENbHBIE  OLIMOKH,
HeynoBnerBopurensHo . .

NpOSIBIACTCS  OTCYTCTBHE 3HAHWI, yMEHWH, HaBBIKOB 1O DIy
mokasarenieil, CTYACHT WCHBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS TpH
ONEPUPOBAaHUM 3HAHMSIMH M YMEHUSMH IpPH HX MEPEeHOCE Ha HOBBIC

CHUTYyaluu.

®oH/1 OLIEHOYHBIX CpeJICTB npecTanieH B [Ipunoxenuu 2 k paboueit nporpamme.

7. YueOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE o0ecneYeHue TUCIUIIINHBI.

a) OCHOBHAs JuUTeparypa:
1. T.1.Tpodumona, «Kypc duzuku», 2012.
2. A.I'.YeptoB, A.A.Bopo0OneB, «3amaunuk mo ¢puszuke», 2008.

0) 10MOJTHUTEILHAS JIUTEepaTypa:

1. H.IT.KanamuukoB, M.A.CMouabipeB «OcHoBbI Ppusuku» Tom 1, 2003

2. 10.A.bpaxkun, B.H.Cuzskosa, A.M.UebaHntok, «Mexanuka, J1abopaTOpHbIE
paboTsl NeNe101-109», 2003

3. 10.A.bpaxxkun, E.b.Bonomunos, B.H.Cuszsikosa, «MonexkynspHas pusuka,
nabopaTopHbie padoThl NeNel 18-126»

4. 10.A.bpaxxkun, JI.B.babakoBa, E.b.BonomunoB u ap. «9NeKTpUYECTBO U
MarHeTusM, jJadoparopasie padboTel NeNe201-211», 2005;

5. B.M.Asmtoxun, lO.A.bpaxkun, B.IL.Jleeun u nap. «BoiiHOBas onruka,
nabopatopHbie padoThl NeNe 3.01-3.11», 2004



6. A.JO.My3buka «OCHOBBI TEPMOAMHAMUKHNY, J1AOOPATOPHBIA MPAKTUKYM
312-22, 2008

7. B.B. Makcumenko, B.A. Ilogxomsuna, B.K. TuxonoB u np. «SBnenus
nepeHocay, iabopatopHbii mpakTukym 312-23, 2008

8. B.IL.Kpacun, A.E. I'opckuii, B.B. MakcuMeHKO U Jp. «DIEKTPOCTATHUKAY,
nabopatopHslil npakTukym 312-8, 2008

9. A. K. Macnos, B.W. Ilonos, B.Il. Kpacun u ap. «Judpakuus cBeray,
nabopatopHslil npaktukym 312-18, 2008

10.A.E. Topckuit A.b. JleonteeB, A.E. T'opckumii, H.K. I'achukoB u np.
«OCHOBBI CIEKTPOCKOIHNNY, Ta0OpaTOpHbIN MpakTukyM 312-26, 2008

B) MPOrpaMMHoOE o0ecneyeHue U HHTEPHeT-PecypChl:

[IporpammHOe oOecriedeHre He MPeyCMOTPEHO.

[Tome3npie  yuyeOHO-METOAMYECKHE ¥ WHOOPMAIMOHHBIC MaTePHUAIIBI
MpeACTaBIEHbl Ha caite: http://mospolytech.ru/index.php?id=4540

8. MaTepHaﬂbHO-TeXHI/I‘leCKOC o0ecmeueHue AUCHHUILINHBI.

o Tpu cnenuanu3upoBaHHble yueOHbIe Tabopatopuu kadeaps «Dusuka» no
MexaHuke u (Qusnke TeroBblx sBiaeHuit: Ayn. I[1IK314, I[1K321, TIK332,
OCHAIlIEHHbIE, B TOM YHCIIe, HCIOJIb3yeMbIMU B JaHHOW paboueil mporpamme
na0opaToOpHBIMU  ycTaHOBKaMu: «OrmpeeneHrne IUIOTHOCTU Tel», «MasTHUK
Makcsemna», «Onpenenenue C,/Cy meronoM Knemana-Jlezopma», «Onpenenenue
Kod(ppureHTa BI3KOCTH BO3AyXay.

e /[Be crnenmanu3upoBaHHble yueOHbIe TabopaTopun Kadeapsl «Puzuka» mo
anektpomarHetusmy: ayna. [IK331, IIK317, ocHameHHble, B TOM YHCIE,
UCIIOIb3YEMBIMH B JJAHHOUM pabouelt mporpamMmme 1a00paTOpHbIMU YCTAHOBKAMMU:
«MccnenoBanue XapakTepUCTHK 3JIEKTPOCTATUUECKOTro moys», «l3ydyeHue
3aKOHOB MTOCTOSTHHOTO TOKa.

¢ /[Be crnenumanu3upoBaHHble yueOHbIe TabopaTopun Kadeapsl «Pu3uka» mo
onTtuke u crpoeHuto Bemiectna: aya. [IK315, IIK333, ocHameHHbIe, B TOM YHCIIE,
UCIIOIb3YEMBbIMH B JIaHHOW pabodeil mporpaMme 1abOpaTOPHBIMH YyCTAHOBKAMU:
«3yyenue wuHTEepdepeHIMM CcBeTa ¢ TMOMOINIbI0 Oumnpusmbel  DpeHensy,
«HccnenoBanue nudpakuuu Dpaynrodpepa Ha JUPAKIUOHHON pPEIHIETKEY,
«M3MepeHne criekTpa U3IyuyeHHsl aToMa BOJIOPOIay.

9. MeTtoaudeckue PEKOMEHAAIIUA TJIA CaMoCTOSITeJIbHOM paﬁon CTYACHTOB

Tema 1. «BBenenue B puznueckuii 1a00paTOPHBIA MPAKTUKYM.



CTyeHT IOMKEH MNOATOTOBUTHCS K YCTHOMY OIPOCY B XOAE IOJITOTOBKH K
JOMYCKy K JabopaTopHoil paboTe, BBINOJHUTH JA0OPATOpPHYIO padoTy U
MOJATOTOBUTHCS K MPEACTABICHUIO PE3YJIBTATOB U3MEPEHUMN HA €€ 3aALLUTE.

Tema 2. «KnHemaTHKa MOCTyNnaTEIbHOIO IBUKEHUS.
CTryneHT JOJDKEH TMOATrOTOBHTBCS K YCTHOMY OIPOCY W PEIUTh 3aJayd,
IIpeIaraéMple Ha CEMHHAPCKUX 3aHATUAX I CAMOCTOSITENIBHOTO PELICHUS

Tema 3. «/IlMHaAMUKa NOCTYIIATEILHOTO IBUKEHUS.
CTryneHT JOJDKEH TMOArOTOBHTBCS K YCTHOMY OIPOCY W PEIUTh 3aJaud,
IIpeIaraéMple Ha CEMHHAPCKUX 3aHATUAX I CAMOCTOSTEIBHOTO PEIICHMUS.

Tewma 4. «Pabota 1 sHEprus B MOCTYNATEIbHOM JABUKEHUN.
CTryneHT [OJDKEH TMOATOTOBHTBCS K YCTHOMY OIPOCY W PEIIUTh  3aJadd,
IIpeIaraéMple Ha CEMHHAPCKUX 3aHATUAX I CAMOCTOSTEIBHOTO PEIICHMUS.

Tema 5. «Kunemartnka BpalaTeIbHOTO ABUKECHUSD.
CTryneHT JOJDKEH TMOATrOTOBHTBCS K YCTHOMY OIPOCY W PEIUTh  3aJaud,
IIpeIaraéMple Ha CEMHHAPCKUX 3aHATHUAX I CAMOCTOSTEIBHOTO PEIICHMUS.

Tema 6. «/IlnuHaMuKa BpalIaTEIbHOTO IBUKECHUSD.
CTryneHT [OJDKEH TMOATrOTOBHTBCS K YCTHOMY OIPOCY W PEIIUTh 3aJayu,
IIpe/laraéMple  Ha CEMHMHAPCKUX 3aHATUAX JUIl CaMOCTOSITEJIBHOTO pELICHHs,
BBINIOJIHUTh  JIAOOPAaTOpHYIO pabOTy U MOATOTOBUTBCS K MPEACTABICHHIO
pe3yabTaTOB U3MEPEHUN HA €€ 3aIuTe.

Tembr 7,8. «OcHoBbl TepmoguHamukul (T[]) 1 MonekymsipHO-KMHETUYECKOU
teopun crpoenus Bemectsa (MKT)».
CTyeHT JOJKEH PElIUTh 33/1a4M, MpeaaracMble Ha CEMUHAPCKUX 3aHITUAX IS
CaMOCTOSAITEJILHOTO ~ pELIeHMs,  BBIIOJHUTH  JIA0OpAaTOpHYyrO  paboTy |
MOJATOTOBUTHCS K MPEACTABICHUIO PE3YJIBTATOB U3MEPEHUM HA €€ 3aALUTE.

Tema 9. «DneMeHTbI CTaTUCTHUECKON (DUBHKIY.
CTryneHT JOJDKEH TMOATrOTOBHTBCS K YCTHOMY OIPOCY W PEIUTh 3aJadu,
IIpeIaraeMple Ha CEMHHAPCKUX 3aHATUAX I CAMOCTOSTEIBHOTO PEIICHUS.

Tema 10. «SIBnenus nepeHocay.
CTyeHT DOJKEH PELIUTh 33/1a4M, MpeIaracMble Ha CEMUHAPCKUX 3aHITUAX IS
CaMOCTOSITEJILHOTO  pEIIeHMs,  BBIIOJHUTH  JIA0OpAaTOpHYO  paboTy |
MOJATOTOBUTHCS K MPEACTABIEHUIO PE3YJIBTATOB U3MEPEHUM HA €€ 3ALUTE.

Tema 11. «Hanpsx€HHOCTB 3NEKTPOCTATUYECKOTO TOJISI.
CTryneHT JOJDKEH TMOATrOTOBHTBCS K YCTHOMY OIPOCY W PEIUTh  3aJadu,
IIpeUIaraéMple Ha CEMMHAPCKHUX 3aHATHAX Ul CAMOCTOSATENIBHOTO PELICHUS, a
TaK)K€ MOATOTOBUTHCS K BBIIOJHEHHIO U 3alUTE JIa0OpaTOPHOM pabOTHI.

Tema 12. «IloTeHIIMAT 3AEKTPOCTATUYECKOTO TOJISI.



CTyeHT JOJDKEH NOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIATh 3aJ1auH,
MpearaéMbple Ha CEMHHAPCKUX 3aHATHSX JJISI CAMOCTOSITEJIBHOTO PEIICHUS, a
TaKXe MOJATOTOBUTHCS K BBHIIOJHEHUIO U 3aIIUTE JIa0OpaTOPHON pabOTHI.

Tema 13. «/Iu3neKTpUKH U TPOBOJHUKHU B JJIEKTPOCTATUKE.
CTyzeHT JOOJDKEH NOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIATh 3aJ]1auH,
MpeiaraéMple Ha CEMUHAPCKUX 3aHATUAX 11 CAMOCTOSITENIBHOTO PELICHHS.

Tema 14. «3aKOHBI MOCTOSIHHOT'O TOKa.
CTyeHT JOJKEH PELIUTh 33/1a4M, MpeIiaracMble Ha CEMUHAPCKUX 3aHITUAX IS
CaMOCTOSITEJILHOIO ~ PEIICHHUs,  BBIMOJHUTH  J1abOpaTOpHylO  paboTy U
MOJATOTOBUTHCS K MPEACTABICHUIO PE3YJIBTATOB U3MEPEHUMN HA €€ 3aALUTE.

Tema 15. «KMaraetuzm».
CTyeHT JOOJDKEH NOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIATh 3aJ1a4H,
MpearaéMple Ha CEMUHAPCKUX 3aHATUAX 11 CAMOCTOSITENIBHOTO PELICHHUS.

Tema 16. «DnexkTpoMarHuTHAsA UHIYKIIHUS.
CTyeHT JOOJDKEH NOATOTOBUTHCS K YCTHOMY OINPOCY W PELIATh 3a]1a4H,
MpeiaraéMple Ha CEMUHAPCKUX 3aHATUAX 11 CAMOCTOSITENIBHOTO PELICHHUS.

Tema 17. «YpaBHeHuss MakcBeuiay.
CTyzeHT JOJKEH MOATOTOBUTHCS K YCTHOMY OIIPOCY.

Temnl 18,19. «Koebanust 1 BOIHBI.
CTyeHT JOJDKEH NOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIATh 3aJ]1auH,
MpearaéMple Ha CEMUHAPCKUX 3aHATUAX 11 CAMOCTOSITENIBHOTO PELICHHS.

Tema 20. «MuTepdepenius».
CTyeHT JOJDKEH NOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIATh 3aJ]1auH,
MpearaéMbple Ha CEMHHAPCKUX 3aHATHSX JJISI CAMOCTOSITEJIBHOTO PEIICHUS, a
TaK)Xe MOJATOTOBUTHCS K BBHIIIOJHEHUIO U 3aIlIUTE JIa0OpaTOPHOM pabOTHI.

Tema 21. «ludpaxus».
CTyeHT JOOJDKEH NOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIATh 3aJ]1auH,
MpearaéMbple Ha CEMHHAPCKUX 3aHATHSX JJISI CAMOCTOSITENIBHOTO PEIICHUS, a
TaK)Ke MOJATOTOBUTHCS K BBHIIIOJHEHUIO U 3aIlIUTE JIa0OpaTOPHOM pabOTHI.

Tema 22. «Ilonspuszanus.
CTyeHT JOJDKEH NOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIATh 3aJ]1a4H,
MpearaeéMble Ha CEMUHAPCKUX 3aHATUAX 11 CAMOCTOSITENIBHOTO PELICHHUS.

Tema 23. «KKBaHTOBOOTIOTHYECKUE SIBICHUS».
CTyeHT JOJDKEH NOATOTOBUTHCS K YCTHOMY OINPOCY W PEIIATh 3aJ]1a4H,
MpeiaraéMple Ha CEMUHAPCKUX 3aHATUAX 11 CAMOCTOSITENIBHOTO PELICHHUS.

Tema 24. «D1eMeHTBI KBAHTOBOM MEXAHUKI.
CTyeHT DOJKEH PElIUTh 33/1a4M, MpeIaracMble Ha CEMUHAPCKUX 3aHITUAX IS
CaMOCTOSITEJILHOTO ~ PEIICHHUs,  BBINOJIHUTH  JIabOpaTopHylO  paboTy U
MOJATOTOBUTHCS K MPEACTABIECHUIO PE3YJIBTATOB U3MEPEHUM HA €€ 3aLUTE.



10. MeTtoauyeckue PECKOMCHAAIIUA JIUIA NIPpCHoaaBaTC/isd

YCTHBIN OMPOC MPOBOAMUTCS HA JICKITMOHHBIX 3aHITHIX B BUIEC TUCKYCCUU
Mo TIpeayiaraeMbIM BOMPOCAM U SBIISICTCS WHTEPAKTUBHOW (POPMOI MPOBEIACHUS
3anATHsA. OH A0JDKeH 3aHuMaTh He MeHee 30% BpEeMEHM JIEKIIMOHHBIX 3aHSTHM.
Bormpock!l ais ycTHOro ornpoca KeiaTelbHO JIOBECTH 0 CTYAEHTOB 3apaHee, 10
JEKIIMOHHOTO W3JIOKEHHUS MaTepuaia, Tak, YTOObl OHH CMOTJIH CaMOCTOSTEIHHO
MOATOTOBUTHCS K MPOBEICHUIO JHUCKyccuu. [Ipu oOIleHKe JEeKTOp MOKEH
VYHTBIBaTh AKTHUBHOCTH CTYJACHTOB W PE3YJIbTAaTHBHOCTh WX OTBETOB. Ilocie
KOKIOW AUCKYCCHUHU OMPEIEISETCS TPYIa CTYASHTOB, TMOKA3aBIINX HAMITYYITAN
pesynpTar. Kpome 3TOro, yCTHBI ONpPOC MPOBOAMUTCS TMpPU JOMYyCKE K
naboparopHoil pabote. B aToM cityyae pe3yiabTaT OLIEHUBAETCS MO JBYXOasIbHOM
mkane: 3auér-He3ad€T. Jlo Tex mop, moka He OyJeT MmojydeH 3auér, paboTa He
MOXET CUYUTATHCA 3ALTUIIEHHOM.

IIporpamma  coctaBieHa B coorBerctBuM ¢ DeaepanbHbIM
roCyJJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICHIErO0 OOpa3oOBaHUS MO
HarnpasiieHnto nmoAroroBku 6akanaspos 08.03.01 «CTpouTeabLCTBOY.

IIporpammy cocTaBuWIn:

npodeccop, a.¢.-M.H. / /

JOIEHT, K.().-M.H. / /

IIporpamma yTBep:kaeHa Ha 3acegaHun Kadeapsl “Puzuka”
«_» 2019 r., mpoTokon Ne

3aBenytomuid kadenpoit
ITpodeccop, a.¢b.-M.H. / /

CorJacoBaHo:

3aBenyromuii kadenpoit/PykoBoautens

0o0pa3zoBaTeIbHON TPOTrpaMMBbl / /




[Ipunoxenue 1 xk paboueit nporpaMmme.

CtpyKkTypa u coepkanue TUCIUIUINHB « Pu3nkay no HanpasiaeHuio noaArotoBku 08.03.01 «CtpounTeabcTBO» NpoPib
noAroToBKH «IIpoMbllieHHOE M TPaKIAHCKOE CTPOUTEILCTBOY (OakanaBp)

3aouyHas Gpopma oOydeHust

Buabl yyeOHoOMH

padoThI,
o = 3 BKJIIOYAS
Homepa b S| 5 5| caMocTosTelbHYIO DopMbI aTTECTALUU
TeM asjaen = T S| padory cTyaeHTOB,
O| = 8| wuTpyroeMKoCTh B
yacax
J 1I/C | Jlao | CPC|3JIP| T | P [ K/P | YO | D | 3
BBenenue B pusnueckuii
JIa00paTOPHBII MPAKTHKYM.
[IpsiMmpile ¥ KOCBEHHBIE (PHU3NYECKUE
1 M3MEpeHNUA. O6paboTka pe3yabTaTOB 1 1 ’ 1 7 10 n n
U3MEPEHUN U DKCIIEPUMEHTAJIbHBIC
MOTPEIIHOCTH
Broimonnenne  maGopatopHoit  pabOTHI
«OnpeneneHne mIOTHOCTH TEID)
KunemaTnka nocrynarejbHOro
ABUKEHUS
2 Ousnuecknii Bexrop. Ilomsatue opra. | 5 > los| 2 | 10 n

Teopus otHOcUTENbHOCTH [ 'anumes.
[TonoxeHne u €ro OTHOCUTEIBHOCTD.
TpaekTopusi MarepualbHOW  TOYKH.




Conpukacaromascsi  INIOCKOCTh |

CONPHUKACAIOIIASAC OKPY’KHOCTb.
DIJIEMEHTApHOE MepEeMENICHUE 151
DJIEMEHTAPHBIN Iy Th. CkopocTb

JIBMOKEHUSI M €€ OTHOCUTEJIbHOCTD.
[IpuHuMn cyneprno3uiuu  ABUKESHUM.
Yckopenue. KacarenbHoe "
HOpMaJibHOE ycKopeHusa. JlekapToBa
cuctemMa koopauHat. KuHematuueckue
3aKkoHbl JABWkeHus. lloctymarensHoe
JBIDKEHHE aOCOJIFOTHO TBEPJOro Teia
(ATT).

JAunamuka NOCTYNATEeIbHOI0
ABUKEHUS

[lonsitue cuibl. AGCONIOTHOCTD CUIIBI B
KJIaCCUYEeCKOM  MexaHuke. [loHsatns
PaBHOAECUCTBYIOIIE W COCTOSTHHS
nokos. IlepBelii  3akoH  HproToHa.
NHepunanbHble  CHCTEMBI  OTCUETA.
Bropoii 3akoH HproTOHa U 3aKOH
Bcemupnoro Ttarorenus. Mmnynsc u
3aKOH €ro W3MEHeHusd. TpeTuil 3aKOH
HproToHa u coxpaHeHHME WMIyJIbCa
3aMKHYTOM cucTeMbl. LleHTp Macc
CHUCTEMBI. Y 1apbl U B3PBIBHI.

0,5

11

Pa6ora u 3Heprus B
MOCTYIATEJIbHOM JABUKEHUU
[lousatue CHJIOBOTO OJIA.

11




OnemeHTapHas pabota u pabora Ha
KOHEYHOM TepeMenieHud. MOIIHOCTb.
Kunernueckas sHeprus M 3aKoH €€

M3MCHCHMUS. Teopema Kénwra.
[loTeHnuanbHble  CHIIOBBIE TOJISI M
MOTEHIINATbHA SHEPIHs. 3akoH

U3MEHEHUS TMOTCHIIMAJIbHOW SHEPTHUH.
HenoreHunanbHple  CHJIOBBIE — TOJIS.
[lose cuit cONMpPOTUBIIEHUST KaK IIPUMEDP
HEMOTEHIUAJIIBHOTO  CHJIOBOTO  TIOJIA.
MexaHudeckass DHEPrus MU 3aKOH €€

HU3MCHCHHA. KOHCGpBaTI/IBHLIe
CHCTCMBEI.

Kunemartuka BpamaTeJabHOro
ABHIKCHUA

DIJIEMEHTApHBIM  Yrojd IOBOpPOTAa U
yrioBass  CKOpocTb. CBsI3b  MEXKIY
3JIEMEHTApPHBIM  YIJIOM TOBOPOTa H
3JIEMEHTapHBIM TepeMenieHueM. CBsizb
MEXIy  YTIIOBOM U JUHEHHOU
CKOpPOCTSIMU.  YTJIOBO€  YCKOpEHHE.
KacarenpHoe 1 HOpMaIbHOE YCKOPEHUS
BO BpalaTeIbHOM JBU>KCHUU.
Bpamarensnoe JIBU>KCHUE ATT.
CooTHolIeHUE MEXy BpalllaTeIbHBIM
Y TIOCTYNaTEeJIbHBIM ABUKECHUSIMU.

10

I[I/IHaMI/IKa BpamarTte/JabHOro
ABHIKCHUA

0,5

10




MOMEHT HUMITyJbCa U MOMEHT CHJIBIL.
3aKOH M3MEHEHHSI MOMEHTa MMITYJIbCA.
OTHOCUTENBPHOCTh MOMEHTA UMITYJIbCA.
MomMeHT  uMmyJibca W YIJIOBast
CKOPOCTE. MowmeHT VHEPLIUU.
OCHOBHOE  ypaBHECHHME  JIMHAMHKH
BpamareabHoro  aBwkeHuss  ATT.
OceBble MOMEHTBI HTHEPLIUA HEKOTOPBIX
ten. Teopema Illteitnepa. PabGora wu
KUHETUYECKAs SHEprus BO
BpalarenbHoM JBMxkeHuu. [Ipeneccus.
AHanorusi MexAy IOCTYIaTeIbHbIM H
BpAIllATEJIbHBIM JIBUKCHUSIMH.

BeimonHenne mabopaTopHOM pPabOTHI
«MastHuk Maxkcgemnnay

7-8

0,5

10

Hroro no 1 cemectpy:

16

16

72

OcnoBbl Tepmoagnnamuku (T /)
[Ipeamer T/. Pabora u temmno. T/I

napametpsl U T/ cocTosiHue.
PaBHoBecHbIe U HepaBHOBeCHBIE T /]
cocrostHus. ["a3. Temmeparypa Kak
byukius paBaoBecHoro T/l cocTostHUSI.
YpaBHenue cocrosnus. neanbHbIil
ra3. BuyTpeHHsis sHeprusi Kak QyHKIUs
T]J1 cocrosinud: nepBoe Havano T/1.
TennoéMKOCTH UACAIBHOIO T'a3a B
paznuuHbIX npoieccax. OdOpaTumbie U

1-2




HeoOpaTuMbIe TIporiecchl. BTopoe
Hadano T/I. OuTponus. Bo3pactanue
SHTPOIKUH B HEPABHOBECHBIX Mpolieccax
M30JIMPOBAHHOUN CHCTEMBI.

7-8

BeimonHenne mabopaTopHOW pPabOTHI
«Onpenenenue C,/Cy METOJI0M
Knemana-Jlezopma»

OCHOBBI MOJIEKYJISIPHO-
KHHETHUYEeCKOH TEOPUHU CTPOCHMS
BemecTtBa (MKT)

Hucno ABoraapo. Pazmepsr mosexky:.
Dproauyeckas Teopema. 3aKOH O
PaBHOM PaCIpeIeICHUN SHEPTUH
TEIUIOBOT'O JBHXKEHUS B COCTOSIHUU
TEIJIOBOr0 paBHOBecHUs. MieanbHbIi
ra3 ¢ Touku 3peHuss MKT. BuyTpenuss
SHEPrus UAECAJIbHOIO Ta3a U €ro
TEIUIOEMKOCTH B PA3JIMYHBIX MPOLIECCAX
¢ Touku 3pennst MKT

JJIeMeHThI CTATUCTUYECKON PUZUKH
MUKpPOKaHOHUYECKOE U KAHOHUYECKOE
pacnpenenenus. Uncna 3anoaHeHNs
OJHOYACTUYHBIX COCTOSIHUY U
OJIHOYACTUYHBIE (DYHKITUU
pacnpenenenus. Pacnpenenenue
Makcgeiuta. Pacipenenenue
boneumana. bapomerpuueckas
dopmyna. Pacnpenenenue ['mb6ca.

5-6




MakpoCcOCTOSHHUE U €T0
craTuctTnueckul Bec. CTaTUCTUYECKUH
CMBICJI SHTPOITUH

10

Beimonaenne mabopaTopHOM pabOTHI
«OnpeneneHue ko3 durmenta
BSI3KOCTH BO3TyXa»

7-8

10

SBieHus nepeHoca

[Tonsarue nokansHoro T/l paBHOBECHS.
BripaBHUBaOIIME TOTOKU U BEKTOPHI
MJIOTHOCTH MOTOKOB. Criabo
HEPaBHOBECHBIE CUCTEMBI B TUHEHHOM
pexume. Koadduuentsr nepenoca.
JlnuHa u BpeMs cBOOOIHOTO TIpodera.
Bripaxkenne ko3¢ puiueHToB nepenoca
4yepe3 MUKPOCKOMTUYECKUE
XapaKTePUCTUKU MOJIEKYJIbI. SIBIeHUS
NepeHOCca U SHTPOIHS

7-8

10

Hroro no 2 cemecrtpy:

20

26

26

36

11

HanpsikéHHoOCTh
3JIEKTPOCTATHYECKOTO0 MOJIsI
DIEKTPUYECKUM 3apsi]] KaK UCTOYHUK
AIEKTPOCTATUYECKOTO MOJIA. 3AKOH
Kynona. [Ipunuumnsl 611M3K01€MCTBUS U
nanpHOnecTBUs. [loHdaTHE
(bU3UYECKOTO MOJIS.
DJEKTPOCTATUYECKOE TMOJIE KaK
YacTHBIN cay4yall (PU3MUECKOro MOJIs.




MaremaTudeckue nojisi Kak crioco0
ONMCAHUS HEMPEPHIBHO
pacnpeiesi€HHON MaTEpPHUH.
Harmps:k€HHOCTB Kak cuinoBas
XapaKTEPUCTHUKA DIICKTPUUECKOTO MOJIS.
[IpuHuMn cynepno3uuuu
AIEKTPUYECKUX MOJIEN B MPUMEHECHUU K
HanpspkEHHOCTH. [lose numoons.
OcoOEHHOCTH CUJIOBBIX JIMHUM OIS
HanpsHKEHHOCTH AJIEKTPOCTATUYECKOTO
noss. I1oTok BekTopa HanpsKEHHOCTH.
Teopema Octporpaackoro-I'aycca (OI)
B Bakyyme. [Ipumenenue teopemst OI'
JUIA pacy€ra HanpsHKEHHOCTH
pacHpeneIEHHBIX UICTOYHUKOB.

BeimonHenue mabopaTopHOM pPabOTHI

11,12 | «<hMccnenoBanue XapaKTEPUCTUK 1-2
AIEKTPOCTATUYECKOTO MOJISI»
IHoTeH AT JJIEKTPOCTATHYECKOT O
oJIst
[ToTeHIManbHOCTH
12 3JIEKTPOCTATUYECKOTO OJISL. 3

[Morenuman KaK JSHEPreTUYeCcKast
XapaKTEPUCTUKA DIEKTPOCTATUYECKOTO
nonst. CBSI3b MEXAY HANPSIKEHHOCTHIO
u IMOTEHIIMAJIOM. [TpuHIUn




CYNEpIIO3UIIUA  DJIEKTPOCTATHUECKUX
nojied B NMPUMEHEHUW K TIOTCHIIHAIY.
Hanpsixenue. Pabora
DIIEKTPOCTATUICCKUX CuIT Ha
MepeMelieHny  MpoOHOTO  3apsja.
DHEPrusi CHCTEMBI 3apsi0B..

13

JAu3jIeKTPUKM W NPOBOAHMKH B
JIEKTPOCTATHKE
Jusnexrpuueckas cpena.

[Monspuzanms. Jusnextpuyeckas
BOCIIpUUMYKBOCTh. Teopema OI' B
JUDIIEKTPUKE. JusnekTpuyeckas
IPOHULIAEMOCTb. DNeKTpuYecKoe
cmenienue  (uaaykuus).  llonarue
AIEKTPOCTATUYECKOTO IPOBOJHUKA.
Pacnpenenenne  3apsma  1mo  ero
HNOBEPXHOCTH. DJEKTpUUECKasi EMKOCTb
YEIUHEHHOTO MPOBOAHUKA. B3anmuas
EMKOCTb JIBYX MPOBOIHUKOB.
Konpencaropsr. DHeprus
AIEKTPUYECKOTO MOJIS.

14

3aKOHBI MOCTOSIHHOTO TOKA

Bektop mnmotHocTu Toka. Cuia Toka.
3akon Oma B jauddepeHanbHOMN
dbopme. VYaenpHOE  COMPOTHBIICHHUE
cpenpl. 3akoH OMa B HWHTETrpalibHOU




dbopme. ConpoTUBICHUE yUacTKa IEMH.
DIEKTPOBIKYIIAS cuia BHAC)
ydactka. 3akoH Jxoynsa-Jlenma B
WHTETpaJIbHON U B AuddepeHITuaaIbHOMN
dbopmax.

14,15

BeimonHenne mabopaTopHOW pPabOTHI
«B3yueHne  3aKOHOB  TIOCTOSIHHOTO
TOKa»

5-6

15

Marnerusm

MarauTHoe MoJie U €ro BO3JCHCTBUE
Ha  JBwKymuecs  3apsagsl.  Cuna
Jlopenua. MarnutHas naaykuus. Cuna
Amniepa. MarHuTHbIE  MOMEHT H
BO3JICMCTBMUE HA HEro MAarHUTHOTO
nosisi. VICTOYHUKM MarHuTHOTO TOJIA.
3aKoH buo-Caapa-Jlannaca.
Marunutseii nmotok. Teopema OI' gnst
MarHutHoro mojs. PabGora  cuisl
Amrniepa. 3aKOH TIOJIHOTO TOKa H
¢uzmyeckass teopema Crtokca B
BaKyyMe u B MarHeTHUKe.
Hamnpsok€HHOCT  MAarHMTHOTO — TOJIA.
MaruutHasi ~ BOCIPUUMYHMBOCTH U
MarHuTHasi TPOHUIIAEMOCTh. JInHeHbIe
MarHeTUKu (Iua- U MapamMarHeTUKH) U




HEJTUHCHHBIC MarHeTUKHU
(beppomaruernkn). HamaramumBanue
(dbeppoOMarHeTUKOB: KpHBas HadaJbHOU
HAMAarHHYCHHOCTH,  TpeAcibHAsA M|
HETpeneNbHble TETIH THCTEepPEe3uca.

KEcTkre u MATKHue MarHeTUKH.

DJIeKTPOMATHUTHAS MHAYKIHUS
3akon @apanes u mnpaBwio JleHna.

Buxpesoe DIIEKTPUYECKOE T0JIE.

16 8 2 2 5 3
CamMouHIYKITHSI. [Tepexonnbie
MPOLECCHl B  BIEKTPUUYECKOM  LIEIH.
DHeprus MarHUTHOTO TOJIA.
Hroro no 3 cemecrpy: 20 | 20 | 32 | 36
YpasHenus MakcBesia
Juddepenumanbubie ONepPaTOPHI
Teopuu nojisi. HTerpanbHble TEOPEMBI
teopun mnons: laycca u  Crokca.

17 [ToTeHnuuanbHbIe u BUXPEBbIC 1 1 025] 2 Q
BEKTOPHBIE OJISL. Csenenue
UHTErPATbHBIX ypaBHEHHUI
AJIIEKTpOMarHeTu3ma K
nuddepeHranTbHbIM YPaBHEHUSIM
Makcsesia. ToOK cMeLIeHUs.
KoJie0anust 1 BOJIHBI

18,19 l"apmonuueckue KoJieOaHus. )3 2 1025| 2 7

Huddepenunansuoe ypaBHEHHE

TapMOHUYECKUX KOJebaHuW U ero




oO1iiee pelieHue. BekropHoe
Ipe/ICTaBlICHNE rapMOHUYECKHUX
¢yHkuui. MexaHUYecKrue MasTHUKU.
WneanbHblld  KOJIEOATENBbHBIA KOHTYD.

lMapmonuueckue KoJIeOaHus c
DHEPTEeTUICCKOMN TOYKHU 3peHHUHI.
3aTyxaromue KoJieOaHus.

Breinyxnennble koneOanus. Pe3zoHaHC
aMIUIMTyAbl.  Pe30oHaHC  CKOpPOCTH.
AMIIIUTY1a NOTJIOIIEHHSI U aMILUIUTyAa
JUCIIEPCHH.

Bo3myiieHns MexaHM4ecKOW Cpenpbl.

BomnoBoe YpaBHEHUE. BriBoga
BOJIHOBOTO YPaBHEHUSI W3 YypPaBHEHUM
Makcsea. CBoiicTBa
AIEKTPOMATHUTHBIX BOJIH.

l'apmonuueckue  BomHbl.  DaszoBas
ckopocTh. JliimHa BoOJIHBL. BoJiHOBOM
BEKTOP. HNHTEeHCUBHOCTD
TapMOHHUYECKOU BOJIHBI. [TakeTsl
rapMOHUMYECKUX  BOJH. ['pymmoBas
CKOpPOCTh.  JlmMHA  KOrE€peHTHOCTH.
Bpems KOrepeHTHOCTH.

BeimonHenne mabopaTopHOM pPabOTHI

20 «M3yyenue wuHTEpPEpPEHIIUU CBETa C
MOMOIIIbI0 OUnpu3mMbl OpeHens»
20 HNuTepdpepenuus 0.25

SIBneHune nHTEpPEpEHITUN.




KorepeHTHbIe HCTOUHUKH.
HeoOxonnmbie ¥ 10CTaTOYHBIE YCIOBUS
KOTE€PEHTHOCTU UCTOYHUKOB.
Nutepdepenius chepudeckux BOIH.
Onruueckuit xoa. Y ciaoBus
UHTEp(EPEHIIMOHHOTO MaKCUMyMa U
MUHHMYMa. Y CJIOBUE BPEMEHHOU
korepeHTHocTU. Cxema FOHra.
Nutepdepenius B TOHKUX TUIEHKAX.
Konpsua Herotona. [IpocTpancTBeHHas
KOT€PEHTHOCT.

21

Audppaxkuus

Asnenue nudpaxuuu. [Ipunmmn
I'oitrenca-®penens. 3oub1 OpenHens.
[IpsiMOTMHEMHOCTH pacIpOCTPAHEHUS
CBETa B OJHOPOJHOU Cpeie.
HNudpaxuusa Openens Ha Kpyriaiom
OTBEPCTHUU. Y CIIOBHE TEOMETPUUECKON
ONTHUKHU. Y CIIOBUE TU(PPAKIIUU
O®paynrodepa. dudpakius
®paynrodepa Ha 11 U Ha
OJHOMEpHOU TU(PPAKITMOHHOM
pemétke. Judpakuus Opaynrodepa Ha
Kpuctamiax. Yciuosue Bynsda-bparra.
Pa3pemaromias cnocoOHOCTh

TP pakIMOHHON PEIIETKH.
AJbTepHATUBHOE MPUHIIUITY
['oitrenca-OpeHens onucaHue

0,25




nudpakuuu: mapameTp TuQppakinm.
Hudpaxus Opaynrodepa
cxoasmuxcs BoiH. Onrcanue
nudpaxun OpayHrodepa miockux
BOJIH C TIOMOIIbIO COOTHOILICHHUS

HEOIPEICTIEHHOCTEN.

BeimonHenne mabopaTopHOM pPabOTHI
71 «HccnenoBanue nudpakiuu

O®paynrodpepa Ha  ITUPPAKIUOHHOU

pPEIIETKE

Hoasipuzanus

[TonepeyHoCTH BOJIH 151

MOJISIPU3ALIOHHbBIE SIBJICHUSI.

JlmarpamMmma HMHTEHCHUBHOCTH. Martpuia

KOT€pEHTHOCTHU 151 CTEIICHb

KOT€pEHTHOCTH oced. HopmanbHbie

koopauHatel. [lomspuzanus B (aszoBo-

HEKOTE€PEHTHBIX BOJIHAX:
2 HETIOJIAPU30BaHHBIN CBET; 0.25

IJIOCKOTIOJIIPU30BAHHBIA  CBET; 3aKOH
Mantoca; 4acTUYHO NOJISIPU30BAHHBIN
ceer. llonmspuzamus B (da3oBo-
KOTE€PEHTHBIX BOJIHAX: JIeBask U IpaBas
BJUTUTNITUYECKAS MOJISIPU3ALINS;
KpyroBasi noissipuzanus. ONTHYECKH
akTuBHbIE cpeabl [lonspuzanroHHbIe
MEeTOABl: 3aKOH bprocrepa; nBoiHOE
Jy4YENPEIOMIIEHUE; TUXPOU3M.




23

KBaHTOBOONITHYECKHE ABJIEHUS
TemnnoBoe u3iyyeHue. JHEpreTUYecKas
CBETUMOCTb, OCBEMIEHHOCTH "
MOTJIONIAIOIIAs CITIOCOOHOCTb.
PaBHOBecHOE TEMIOBOE W3IYyUYEHHUE H
3akoH Kupxroda. @ynkuus Kupxroda
u abcomotHo uépHoe Tenmo (AUT).
3akon Crtedana-bonpiMaHa, 3aKOHBI
Buna. ®opmyna Ilianka. BnemiHwii
dborordpdexr. Dpdexr KommnroHa.
®oronsl.  KopryckynsipHO-BOITHOBOU
oyanu3M  JUIsl  3JIEKTPOMAarHUTHOTO
U3JIYYCHUSI.

0,25

23,24

Beimonaenne mabopaTopHOM pPabOTHI
«3mepenue W3JIYYECHUS aroma
BOJIOPOJIa»

7-8

24

JJ1eMeHTbl KBAHTOBOM MEeXaHUKU
Atom Bomopoma mno bopy. ['maBHoe
KBAaHTOBOE YHUCJIO. CepuanbHas
dbopmyna bansmepa.

l'unoreza  npe-bpoiinsa. Bomna  ge-
Bbpoiis. DKCIIEpUMEHTAIbHbIE
JI0Ka3aTeJIbCTBA BOJIHOBBIX  CBOWMCTB
MHUKpodacTull. CTaTUCTUYECKUNA CMBICI
BoJdH wMmatepud. [loHsTHE BOJHOBOM
byHKIIMHN (BO). [TpuHIMI
CYIEPIO3ULUH. CooTtHolIeHUs
HeonpeaenéHHocteil ['eizendepra.

0,5




OOmiee W CTalMOHAPHOE YpaBHEHUS
[llpenunrepa. AToM Bogopoaa MO

[Ipenuurepy. OpbutansHoe u
MarHuTHOE KBAaHTOBBIE yucia
AIEKTPOHA. Cnun AIEKTPOHA.
MexaHn4ecKuii 151 MAarHUTHBIN

MOMEHTBI MHOT'O3JIEKTPOHHOI'O aTOMa.
IIpuanun  Ilaymu.  Pacnpenenenue
JJIIEKTPOHOB 10 DYHEPreTUYECKUM
YPOBHSM. dusznueckas OCHOBa
NEPUOANYECKON CHCTEMBI 3JIEMEHTOB
Menpeneena.

Hroro no 4 cemecTpy:

16

16

72




[Tpunoxenue 2 k padboueid nporpamMmme

MMHHCTEPCTBO HAYKY Y BBICIIET'O OBPA3OBAHUS POCCUMCKOI SOEJIEPALIA
OENEPAJIBHOE 'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUYPEXJAEHHWE BBICHIEI'O OBPA30BAHMA

«MOCKOBCKHU NOJUTEXHUUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWM IOJINTEX)

Hamnpasnenue noarorosku: 08.05.01 «CTpOoUTENBCTBO YHUKAIBHBIX 3JaHUN U
COOPYKEHUIN»

OII (mpoduis): « [ IpOMBILIIEHHOE U TPAXKIAAHCKOE CTPOUTEITBCTBOY
dopma o0yueHus: OuHas

Bun npodeccuonanshoii nesrensaoctu: (B coorBerctBun ¢ @I'OC BO)

Kagpenpa «Duszukay

®OHJI OLIEHOYHLIX CPEJCTB
MO TUCHUATIIUHE «®uznka»

Cocras: I. ITacmiopt (hoHIa OIIECHOYHBIX CPEJICTB

II. Onucanue OLIEHOYHBIX CPEACTB:

1. BOMpOCHI 10 TEMaM AUCIHUIUIMHBI K yCTHOMY orpocy (YO)

2. TpUMEpHBIE BONPOCHI IS 3aIIUTHI 1abopaTtopHoii padoTel (3JIP)

3. oOpazer Ounera uist 3a4€Ta U BOMPOCHI JIJIsl TIOJTOTOBKH K 3a4€Ty (3)

4. obpazer oueTa s 5K3aMeHa U BOIIPOCHI 7S IIOATOTOBKH K 3K3aMeHny ()

CocTraBureJin:

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

Mockaa, 2019 rog



IHACITIOPT ®OHJAA OIHEHOYHbLIX CPEJICTB

Tab6mauna 1

OU3NKA

dI'OC BO 08.03.01 «CTpouTtebcTBO»

B nporiecce 0cBOeHHUs JaHHOW AUCHUILIIMHBI CTYJCHT POPMHUPYET U JEMOHCTPHUPYET CICAYIONINE 00Ien

O(I)CCCI/IOHa.]ILHBIe KOMIICTCHIUMN

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHoJiorus dopma CTeneHu ypoBHeii

NH- DOOPMYJINPOB- ¢dopmupoBanus OLICHOYHOI'0  (0CBOCHMSI KOMIIETEeHUM

JEKC KA KOMITeTeHIM I CpeacTBa

OIIK- |cnocobnocmy 3HATh: nexuus, YO, ba3oBblii ypoBeHb

1 UCNONb306aMb OCHOBHBIE 3aKOHBI (PU3UKH U METObI CaMOCTOSITEIIbHAs 3JIP, — CIIOCOOCH
OCHOGHbIE 3AKOHL TEOPETUYECKOI0 U AKCIIEPUMEHTAILHOIO pabora, 3, copMyIHpOBaTH U
ecmecmeeHHOHAYYHbIX  |(PU3UYECKOTO UCCIIEOBAHUS CEMUHAPCKHE €] [PACKPBITH
OuCYuniuH 6 yMeTh: BaHATHS, [PEI0KEHHYIO
npogheccuonanvHoll MCII0JIb30BATh OCHOBHBIE 3aKOHBI (DU3UKU U [BBHITIOJTHEHUE npobieMy, a Tak ke
OesmenvHocmu, METO/]Ibl TEOPETUYECKOTO U imabopaTopHBIX paboT M3TI0KUTH TPATUITUOHHBIC
npUMeHAmMb Memoobl  PKCIIEPUMEHTAIBHOTO (PU3NYECKOTO yTH €€ peLeHUs
mamemamuuecko2o MCCIIEIOBaHMS B PO ECCHOHATLHON IMoBbINIEHHBII YPOBEHD
ananuza u NESTEIEHOCTH — crocobeH
mamemamuuecko2o BJIAJIeTh: chopMyIHpOBaTH U
(KomnvlomepHo2o) HAaBbIKAMU  HUCIIOJIb30BAHUSI ~ OCHOBHBIX PACKPBITH
Wmooenuposanus, 3aKOHOB buzuKu U METOJIOB TpeUI0KEHHYIO
meopemuyecko2o u TEOPETUYECKOIO0 M AIKCIEPHUMEHTAIbHOTO po6ieMy, U3I0KUTH
bKCnepumeHmanbHo2o  (PU3NIECKOTO VCCIIEIOBAHMUSI B TPaJULIUOHHBIE IIYTH €&
uccne0o8aHus HpO(l)GCCHOHaHBHOﬁ NCATCIIBHOCTU pelIeHus, a TaK Ke cé

COBPEMEHHOE COCTOSTHHE
U COBPEMEHHBIE CIIOCOOBI
€€ pereHus




KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHoJiorus Ddopma CTeneHu ypoBHeii
NH- DOOPMYJINPOB- ¢dopmupoBanus OLICHOYHOI'0  (0CBOCHMSI KOMIIETEeHIUHI
JEKC KA KOMITeTeH LM I CpeacTBa
OIIK- |cnocodonocmb 3HATh: TIEeKIu, YO, ba3oBblil ypoBeHb
2 NpUMEHAMb (r3uKO-MaTEeMaTHUECKUH anmapar, CaMOCTOSATENIbHAs 3JIP, — cocoOeH
coomeéemcmeyowuli  (COOTBETCTBYIOIUHI IIOCTaBICHHOM paborta, 3, copMyIHpOBaTH U
puzuxo- npodeccnoHaIbHOM 3a1a4e, a TAKKe METO/Ibl [CEMUHAPCKUE 6] PacKpbITh IPEIOKEHHYIO
Mamemamu4eckuti QHAIN3a U MOJCIIMPOBAHHUS, TEOPETUYECKOTO [BaHATHUA, npobIieMy, a Tak ke
annapam, memoobl 1 DKCIIEPUMEHTAIILHOTO UCCIIEA0BAHMS, BBITIOJIHEHHE M3JI0KUTH TPAIULIMOHHBIE
ananuza u BEyIIHE K €€ PEILICHUIO TabopaTopHBIX PaboT yTH €€ peLIeHUs
MOOenUuposanusl, YMeETh: IloBBINIEHHBIH YPOBEHD
meopemuyeckozo u MPUMEHSITH COOTBETCTBYIOINN (PU3UKO- — CcIoco0eH
OKCNepUMEeHmanibHo20 MAaTeMaTUYEeCKUH ammapar, METO/Ibl aHAIn3a chOpMyIHpOBaTh U
UCCIe0068aHUA NPU 1 MOJCIIMPOBAHUS, TEOPETUYECKOTO U PACKPBITH IIPELIOKEHHYIO
peuteruu OKCIICPUMCHTAJILHOTO UCCIICAOBAHUS TIPU np06j1eMy, H3JI0KUTH
npogeccuoHanbHuIx peneHnH TpogecCuOHaIbHBIX 3a7a4 TpaIULUOHHBIE ITyTH €&
3adau BJIAJIeTh: pEILIEHNs, a TaK XK€ €€
HaBbIKaMH IMPUMCHCHU (1)I/I3I/IKO- COBPEMCHHOE COCTOSIHHE
MaTeMaTUICCKUN anmnapara, Y COBPEMEHHBIE CIIOCOOBI
COOTBCTCTBYIOLICTO IIOCTABJICHHOUN cé peuienus
npodecCHOHaIbHOM — 3ajade, a  Takke

METOAAMHM AaHAJI3a U MOJEIUPOBaHUA,
TEOPETUYECKOT0 U IKCIEPUMEHTAIbHOIO
MCCIICIOBAHMS, BEAYIIUX K €€ PELICHUIO




OIIMCAHUE OINEHOYHbLIX CPEACTB

Hepe‘leHL OIICHOYHBIX CPEACTB 0 TUCHHUILJINHE «Du3nKa»

HaumenoBan [IpencraBnenue
No
oC ue Kparkas xapakTepucTHKa OLIEHOYHOTO CPEJCTBA OLCHOYHOr0 CPEACTBA
OIIEHOYHOTO B ®OC
CpenctBo  KOHTpOIS, OpPraHM30BaHHOE  Kak
crieraiibHas O6eceqa meaarornueckoro paboTHUKA C BomMDock! 116
YCTHBIN ompoc (0OYUYAIONTUMUCS Ha TEMBbl, CBSI3aHHBIC C M3y4aeMOi P
1 N TeMam/paszienam
(YO) NMUCHUIIMHOM, W pacCYUTAaHHOE Ha BBISICHEHHUE
. JIACLIMILTUHEI
00beMa 3HaHUI 00y4YaroUIerocs Mo OnpeaeIeHHOMY
pazneiny, Teme, mpodiieMe U T.I1.
3 CpencTtBo TMPOBEpKH YMEHUW U HABBIKOB IIO
aruTa
1360 Eio Hojf [ACTIOTB30BAHMIO naboparopHoro obopynoBanus u | [IpumepHBIE BOIPOCHI
2 ngOTE[ M3MEPUTEIIbHBIX pubopoB, o0OpaboTke JUTSL 3aIIATEI
(3JIP) HKCIEPUMEHTAIBHBIX JAHHBIX M MX CPaBHEHHUIO C | JIabOpaTOpHBIX padoT
TEOPETUIECKIMH pacyeTaMu
CpencTBo MpoBeIeHUs! MPOMEKYTOYHON aTTeCTaIluH Bormpocsr mist
3 3aueT M0 pe3yJibTaTaM BBITIOJHEHUSI BCEX BHUJIOB Y4eOHOU | TOATOTOBKH K 3a4€Ty,
3) paboThl B TEYEHHH CEMECTpa C TMPOCTABJICHUEM MPUMEPBI 3a4ETHBIX
OLICHKH «3aUTCHOY» UJIU «HE 3aUYTCHOY OuseToB
CpencTBo MpOBEACHUS MPOMEKYTOUHOM aTTeCTaIN
o Bomnpocsr mis
[0 pe3yJbTaTaM BBIMIOJHEHUS BCEX BUIOB yUeOHOM
MOATOTOBKH K 9K3aMEHY,
4 Dk3aMeH  [paboThl B TEYEHHWU CEMecTpa C IPOCTaBICHUEM HOHMEDEL
D) OLICHKU COTIIMYHOY, «XOPOIIIOY, PHMED
9K3aMECHAIMOHHBIX
(YOBIIETBOPUTEIHHO) WU GIICTOB

(«(HEYIOBJICTBOPUTEIILHO




MMHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHMSI POCCHUICKOM ®EJEPALIVNA

OENEPAJIBHOE 'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUYPEXJAEHHWE BBICHIEI'O OBPA30BAHMA

«MOCKOBCKHH NOJUTEXHUUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWM IMOJIMTEX)

Hanpasnenne noaroroku: 08.05.01 CTpouTenbCTBO YHUKAIBHBIX 3JaHUN U

COOPYKEHUH

OII (mpoduns): «CTPOUTEIHLCTBO BHICOTHBIX U OOJBIICTPOIECTHBIX 30aHUM U

COOPYKEHUIN»

Kadempa dusuka

(HanMeHOBaHME Kaeph)

Bomnpocel 1J1s1 YCTHOI0 onpoca

10 JUCIHUIUINHE dbuznka

(HaUMEHOBaHHE TUCLUILIINHBI)

CDOpMCl meKyweco KOHmpoJiid, npoeepAioas CneneHb OC60EHUA KOMI’lemeHZﬂ/lZZ

OIlIK-1, OIIK-2

Pasnen Kunemamuka nocmynameéeilibH020 OsuUdICCHUA

1.

AN

10.

11

18.
19.
20.

21.

Yro Takoe pU3NUECKHIL BEKTOP U €ro OpT?
Yro Ha3bIBaeTcs aOCOMIOTHBIM, a YTO — OTHOCUTEIbHBIM?
[IpocTpaHCTBO OTHOCUTEIHHO MIIN a0COTIOTHO?
UTto Takoe NBMKEHHUE MAaTepUATIbHON TOUKU?
UYTto Ha3pIBaeTCs paBUIaMHU TEOPUU OTHOCUTEIBLHOCTHU?
Kakoii paanyc-BeKkTop Ha3bIBaeTCs «aOCOTIOTHBIMY, KAKOM «OTHOCUTEIBHBIMY, a KaKOH
IIEPEHOCHBIM?
UTto Takoe conmpuKacaromasics K JaHHOW TOUKe TPAeKTOPUH OKPY>KHOCTb?
Yro Takoe paanyc KpUBU3HBI TPACKTOPUU B ITaHHOW €€ Touke?
Yo Takoe opT KacaTeNbHON U OPT HOPMAJIU B IAaHHOM TOYKE TPAeKTOpUuU?
Yro Takoe myTeBasi CKOPOCTb U CKOPOCTh ABMKeHUs? KakoBa CBsA3b MEKy HUMU?

. JlaTb KOPPEKTHOE OIPEACICHUE ITyTU MaTEPUAIIbHONU TOYKHU.
12.

13.
14.
15.
16.
17.

CdhopmynupoBaTh 3aKOH OTHOCUTEIILHOCTH cKopocTH ["amues.

EcTb 511 yckopeHue y Tena, KOTOpoe ABMXKETCS IO OKPYKHOCTH PaBHOMEPHO?

JlaTb onpeneneHus U BBIPAKEHUS TAHTCHIUAIBLHOIO ¥ HOPMAJILHOTO YCKOPEHMIA.

YTto Takoe KOOpIANHATHI?

Yro Takoe 0a3uc cuCTEeMbl KOOPIUHAT?

B uém npenmyiiecTBa JeKapTOBOM CUCTEMBI KOOPIAMHAT IIEpE] CUCTEMAMU C APYTUMU
Oazucamu?

Yro Takoe ekapToBa KOopauHaTa?

YTto Takoe KUHEMATUYECKUE 3aKOHBI IBUKECHUS?

Kak Ha ocCHOBaHMM 3aKOHOB JABM)KEHHUS MTOJIYYUTh 3aBUCUMOCTH CKOPOCTHU ABW)KEHHUS U
YCKOPEHMS OT BPEMEHU

Kak Ha ocHOBaHMM 3aKOHOB JABM)KEHUS MTOITYYUTh TAHT€HIIMAJIBHOE U HOPMAJIBHOE
YCKOpPEHUS B JaHHBII MOMEHT BPEMEHU?



Paznen Zlummuka nocmynameéeilibH020 O0BUIICCHUA

1.

el i A S

12.

13.

14.

15.

16.
17.

JleB yOouBaert namnoii kpoiuka. C Kakoil cuIoi KpoJIMK JefCTBYeT Ha Jiamy JibBa?
UTto Takoe BO3/ACMCTBUE OJHOIO Teja Ha Apyroe?

Yro Takoe cuna?

Yrto Takoe TMHAMUYECKOE COCTOSIHUE T€Ia U CUCTEMBI TEN?

Cuua abcomoTHA UM OTHOCUTEIbHA?

UYro Takoe cocTosiHUE MOKos? SIBIsieTcs I OHO a0CONMIOTHRIM?

Kak nBukeTcs T€J10 B COCTOSIHUU MTOKOS?

Yo Takoe MHEpLMAIbHAs CUCTEMA OTCUETA?

Kakoe Teno magaer ObicTpee: TsKENOE WK JIETKoe?

. Kak B3Becwiu 3emitro?
. KakoBa mpuumHa TOTr0, 4TO Ha ABYX KOHIIAX HATSIHYTOW HUTH, MIEPEKUHYTON uepe3 OJIOK,

CWJIBI HATSDKEHUS OJIMHAKOBBI?

KakoBa mpuumHa TOro, 4To YCKOPEHHs ABYX I'DY30B, CBA3aHHBIX HUTBIO, NIEPEKUHYTON
yepe3 00K, OTMHAKOBHI 110 MOJYJIIO.

HenoaswxHelid 050K MOABENIeH K JUHaMoMmeTpy. YUepe3 ONOK MepeKHMHyTa HUTh, Ha
KOHIIaX KOTOPOM 3aKperuIeHbl JBa HEPaBHBIX Ipy3a mi U m2. Yemy OynyT paBHBEI
MOKa3aHUs JUHAMOMETPA, €CIIU TPY3bl IPEIOCTaBUTh CaMuM cebe?

3aueM HY’KEH UMITYJIbC MaTepUaibHON TOUKU?

W3mensierca 1M UMIIyJlbC cUCTeMbl 3emuls-JIyHa, W eciau Aa, TO KTO HU3MEHSIET €ro
U3MEHSIET?

3aueM HY’KEH LIEHTP MacC CUCTEMBI?

UYto Takoe yaap ¢ TOUKH 3pEHMs TEOPUU U MPAKTUKU?

Pasnen Paboma u JIHep2usi 6 nocmynamejibHOM osudiceHuu

1.
2.
3.

SN
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13
14.

YTo TakOoe MEXaHUYECKOE COCTOSHHE CUCTEMBI?

[TpuBecT mpuMepbl GYHKIHH MEXaHUYIECKOTO COCTOSIHUS CHCTEMBI

Kak mpaBunpHO cka3aTh: «PaboTta cuibl o nepeMenienuro Tenay uin «Padora cuibl Ha
MEPEMEIICHUU TETIa

Yto Takoe cuiaoBoe ImoJie?

B uém pazHuIa Mexay CTallMOHAPHBIMU M HECTAI[MOHAPHBIMU CHUIIOBBIMH TIOJISIMU?
MoskeT 1 OBITh Tak: cuiia He paBHA 0, CKOPOCTh Tena He paBHA (), a MOIITHOCTH CHJIBI
paBHa 0?

UTo Takoe KHHETUYECKAsi JHEPT Sl CHCTEMBI TEJl, U IO KAKOMY 3aKOHY OHA U3MEHSETCs?
YTo Takoe MOTEHI[HAILHOE CUIIOBOE I10Je?

CdhopmynupoBaTh onpeaencHue MOTSHIINATLHON SHEPTUU Tella ¥ 3aKOH €€ N3MECHEHUSI.

. Kakue cuabl B HOBCGHHGBHOﬁ MMPAKTUKC ABJIAKOTCA HOTGHI_[I/IaJILHBIMI/I?
. I[aTL OIMPCACIICHUC I10JIA CUJI COITPOTUBJICHUSA. H0quy OHO HC€ ABJIACTCA

MOTEHI[NATIbHBIM?

. SIBnsroTcs u MNOTCHIUAJIbHBIMHU CHJIbI HATSOKCHUS HUTH U PCAKIIUN OHOpBI?
. UTo Takoe MexaHUUecKas OHCPTUs, U 10 KAKOMY 3aKOHY OHa H3MCHSCTCS?

JlaTp onpeneneHre KOHCEPBATUBHOW CUCTEMBI U JJOKA3aTh, YTO €€ MEXaHUYECKas
SHEPrusl COXPaHAETCS.

Pasnen Kunemamuka sepauiameslbHo20 OsuUdICCHUA

1.
2.
3.

OO6nanaer M MII0IIa b BEKTOPHBIMH CBOMCTBAMU?

JlaTtb onpeneneHue MiIoCKoro yria B paguaHax.

[Touemy KOHEUYHBIH YroJ MOBOPOTA HE 00JIaaeT BEKTOPHBIMH CBOIICTBaMHU, a
OeCKOHEUHO Malblil 0b1azaet?

Hanwucate ¢opmyity cBsizu 6ECKOHEYHO MaJIOro MepeMeIeHus] U 0ECKOHEUHO Majoro
yrja IoBOpOTa.

CdhopmynupoBaTh MpaBUIIO0 MOIYJISl BEKTOPHOTO MPOU3BEICHHS U €r0 HAaIlPaBICHHUS.



CBs13b yIJ10BOM M IMHENHON CKOPOCTEM.

HanucaTs BeIpaKeHHs TAHT'€HLIMAJIBHOIO U HOPMAJIBHOI'O YCKOPEHUH Uepe3
IIPOU3BO/IHBIE YIJIA IOBOPOTA.

Onwucarhb CBSI3b MEX/ly MOCTYNATEIbHBIM U BPALLATENbHBIM IBUJKEHUSMU B Cllydae
MaTepHaIbHOW TOYKH M a0COJIIOTHO TBEPJIOTO Tea.

Pasnea /[lunamuka epauiamenbHo20 08UHCCHUS

1.

bl ol

=0 e

JlaTp omnpeneneHue MOMEHTa UMITYJIbCA MATEPUAIbHON TOUKH.

JlaTh onpeneneHrne MOMEHTA CHUIIBL.

Hanucatp 3aK0H U3MEHEHHSI MOMEHTA UMITYJIbCAa MAaTEPUAIIBHOM TOUKHU

Hanucatp 3aK0H U3MEHEHHSI MOMEHTA UMITYJIbCA CUCTEMBI MAaTEPUAJIbHBIX TOUECK.
Kak cBsi3aHbI MeXXTy 0001 MOMEHT UMITYJIbCa CUCTEMBI B TaOOPATOPHOI cucTeMe
OTCYETA U B CUCTEME OTCUETA KUEHTP MACC CUCTEMBD»

CBs13b MEX/ly OCEBBIM MOMEHTOM HMITYJIbCA U YIJIOBOM CKOPOCTBIO.

Hanucare 0CHOBHOE ypaBHEHHE TMHAMUKHU BPAIATEIIBHOTO JBUKCHUS.
Cdhopmynuposats Teopemy LlTeitHepa

JlaTh BBIpa)KEHUE DIIEMEHTAPHON pabOThI BO BpaIaTEIbHOM JBUKCHUH

. JlaTh BeIpa)keHHEe KMHETHUECKOW YHEPTUU aOCOTIOTHO TBEPIOTO Teja, BPaIatoIIerocs

OTHOCHUTEIILHO 3aKPEIIEHHON OCH.

Paznea Ocrnosvt mepmoounamuxu (T/])

1.

bl

o =N

15.

16.
17.

18.
19.

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

Coopmynupyiite npeMeT U3yueHHst TEPMOIMHAMUKH

Yro Takoe paboTa u TEIUIO B TEPMOAUHAMUKE?

YTto Takoe TepMOIMHAMHYECKOE COCTOSIHUE?

YTto Takoe paBHOBECHOE TEPMOJANHAMUYECKOE COCTOSIHUE?

Kak cBsi3aHbI MeX/1y c000M paBHOBECHOE COCTOSIHUE U dyieMeHTapHas pabdora T/]
CHCTEMBI?

Onuimure paBHOBECHOE COCTOSIHUE JAaHHOM MaccChl JaHHOT'O rasa.

B kakux ocsix paboTy raza B paBHOBECHOM IPOIECCE MOXKHO MPEACTaBUTH rpaduiecku?
Yro takoe Gpynkuus T/l cocrosius?

CKOJIBKO MOXHO MpUAyMaTh (DyHKIIMI PAaBHOBECHOTO COCTOSHUS ra3a?

. laiiTe onpeneneHne Temneparypsl
11.
12.
13.
14.

YTto Takoe ypaBHEHHE COCTOSHUSA?

JlaiiTe TepMOJMHAMHYECKOE OINIPEAEICHUE UIEAJIBHOTO raza?

Cdhopmynupyiite cMmbict epBoro Hagana T/,

MOXHO JIM CKa3aTh, YTO MOCTYJAT CyliecTBOBaHUs oco0oii pynkiu T/l cocrosHus,
BHYTPEHHEN SHEPI'MH, SKBUBAJIEHTEH MOCTYJIaTy nepBoro Havana 1 T /1 mpoueccos?
Yto Takoe TenIoEMKOCTh? SIBIseTCs I OHA XapaKTEPUCTUKONW CUCTEMBI WIH
XapaKTEPUCTUKOW CUCTEMBI B JaHHOM PaBHOBECHOM IIpoliecce?

OT 4ero M Kak 3aBUCUT BHYTPEHHSISI SHEPTUS UA€aIbHOTO ra3a’?

Kak onmceiBaeTcst 3aBUCMMOCTD JaBJICHUS UIEAbHOTO Ta3a 0T 00bEMa B
ajgrabaTruecKkoM mporecce?

Yro Takoe 0OpaTUMBI 1 HeOOpaTUMBIi mporecc?

Kakue HeoOpaTuMbIe MPOLECCHI JIETTH B OCHOBY NEPBOHAYAIBHBIX (POPMYIUPOBOK
BTOporo Havana T/[?

Yro Takoe Tepmuueckuid KIIJI TeruioBoro nsurarens?

CymectByet nu yctpoiictBo, KII/I koToporo moxet 0b1Th Ooibie 100%?

UTto Takoe BeUHbIN ABUTATENb IIEPBOro poaa?

Uewm 3namenut uuki Kapuo?

UTto Takoe BeUHbI! ABUTATENb BTOPOro poja’?

MOXHO JIH TeTJ10, OTAAHHOE XOJIOAUIBHUKY B IIMKJIE pabOTHI TEIIJIOBOTO JIBUTATEIS,
Ha3BaTh TEIJIOBBIMU MOTEPSIMU?



26. CymiecTByeT JIM KOJIMYECTBEHHAsI MEpa HEOOPATUMOCTH M30JIMPOBAHHON CUCTEMBI?
27. B kakux ocsiX TeIio, MOJyYeHHOE CUCTEMOM B PaBHOBECHOM MPOLECCE, MOKHO

MPEJCTaBUTh TpadruecKu?

Paznen OcHo6bl MO1eKyNAPHO-KuHemuyeckoi meopuu (MKT)

1.

S0 XN LR WD

KakoB cMbicn uncna ABoraapo?

Yo Takoe MoJsipHas Macca BelecTBa’?

CKOJIbKO MOJIEKYJI JAHHOT'O BELIECTBA COAECPKUTCS B €ro MoisipHOit Macce? [louemy?
Yto Takoe MI0THas yIaKkoBKa MOJIEKYJ?

Yemy paBHa pa3HULA MEX]Ty BHYTPEHHEN SHEPIUEN U SHEPIUEH TEIII0BOrO ABMKEHUA?
Yro Takoe creneHb cBOOOIbI?

Yro Takoe paBHOBecHOE cocTosiHue B MKT?

UYro Takoe abcomtoTHas Temneparypa B MKT?

Haiite onpenenenue uaeaabHoro raza B pamkax MKT

. Kak cooTHOCSTCS IpyT ¢ IpyroM BHYTPEHHSS SHEPTUS UACAIBHOIO ra3a U SHEPIUs

TCIIJIOBOI'O ABHUKCHUA €TI0 MOJIeKyJI?

. MOXHO JI1 3KCTIepUMEHTaNIbHO N3MepHTh oTHoeHue C,/Cy naeanbHOro raza’?
. MOXHO JI IO pe3ysbTaTaM U3MEpEHHUs MOKa3aTes aauadbaThl CyIUTh O CBOMCTBAaX

MUKpo0OBekTOB? Ecnu 1a, TO K KAKMM BBIBOJIAM MBI TPUXOIUM?

Pasnen Jiemenmol cmamucmuyeckoul huzuku

1.

bl

8.
9.
10.
11

YTo TaKkoe YMCII0 3al0JHEHUS] OJHOYACTUYHOTO COCTOSHUA?

Uro Takoe QpyHKIUS pacrpeieeHuss MOJICKYJI 110 OJAHOYACTUYHBIM COCTOSIHUSAM?
Yro Takoe pacnpenenenne Makcsemnia?

3anuiunTe BeIpaKEeHUE pacnpeaeneHus Makcsena

3anuiunTe paBHOBECHOE paclpeAeieHUE MOJIEKYJI UAEaIbHOr0 ra3a o MOAyJIsIM
CKOPOCTEH MOJIEKYJI

PaccraBbTe B mopsiike BO3pacTaHUs CPEAHEKBAIPATUYHYIO, HA0oJIee BEPOSTHYIO U
CPEIHIOK CKOPOCTH MOJIEKYJ UACAIBHOIO ra3a Ipu JAHHOU TeMIlepaType
3anuinTe paBHOBECHOE paclpeAeIeHUE MOJIEKYJI HAEaIbHOr0 ra3a N0 KHHETUUECKUM
SHEPIrUsM MOJIEKYJ?

Yro Takoe pacnpenenenue bonbrmana?

Yro takoe pacnpenenenue ['n6oca?

YTo Takoe KAHOHUYECKOE U MUKPOKAHOHUYECKOE PACIIPEACTICHUS?

. UTo Takoe CTaTUCTUYECKUI BEC TEPMOJIMHAMUYECKOIO COCTOSTHUSA?
12.

CBs3aHbI M MEX1y OO0 SHTPONHUS U CTATUCTUYECKUH Bec?

Pasnen Heenusn nepernoca

1.

AN e

7.

UYto Takoe J0KaJIbHOE paBHOBECHUE?

Kak Benér cebs ¢ TeueHreM BpeMEHH JIOKAJIbHO PAaBHOBECHAsI M30JUPOBaHHAs cucTeMa?
Kakue BrIpaBHUBAIOLIME TOTOKU U3BECTHBI Bam?

3anuuuTe BEIPAKEHUS IJIOTHOCTEW BBIPABHUBAIOIIMX IIOTOKOB

UYro Takoe JUIMHA U BpeMsi cBOOOIHOTO rpodera?

YuuThIBaeTCS JIM pa3HULA MEKIY CPEIHUM KBAJIpAaTOM CKOPOCTH U KBaJpaToM CpeIHEM
CKOPOCTH TEIUIOBOTO JBM)KEHUS MOJIEKYJI IIPU BBIBOJIEC BBIPAXKEHUH KO PHUIIMEHTOB
nepexHoca?

Kak cBsi3aH BbIpaBHMBAIOIINN TOTOK C SHTPOIIUEN?

Paznen Hanpﬂofcé'nnocmb djiekmpocmamuuuecKozo noJjina

JlaTh omnpeiesieHre TOYEYHOTO 3apsi/ia B Cllydae HEIPEePhIBHOTO pacIipe/ieeHus 3apsiia
1o 00bEMY, TOBEPXHOCTH, JINHUM.



W

10.
11.

12.
13.

14.
15.

CdopmynupoBaTh NPUHLIUIBI AATBHOACHCTBUS U Ou3koaeicTBrs. Kakoit u3 HuxX
OKa3aJicsi BEpHbIM?

YTto Takoe 3MEKTPOCTATUUECKOE T10I1E?

UYro Takoe nmpoOHbIH 3aps 10 OTHOIICHHUIO K JAHHOMY 3JIEKTPHUECKOMY TOJII0?
UYT0 Takoe MaTeMaTu4eCcKoe I0JI€ IEKTPUUECKON HANIPSHKEHHOCTU U IS YETO OHO
HY>KHO?

CdopmynupoBath npasuiia rpau4eckoro MpeaCTaBIeHUs] BEKTOPHOTO
MaTeMaTU4eCKOro IoJIs

Omnucarb CBOKWCTBA CHUIJIOBBIX JIMHUN JIEKTPOCTATUYECKOTO MOJIS.

B kakoM ciyuyae npuMeHSAETCs IPUHLUII CYTIEPIO3UIIMH IIEKTPUUECKUX TTOJIEH?
3anucarhb €ro BEIPAKEHHUE B CIIy4ae AUCKPETHOTO U HEMPEPBIBHOI'O PACIIPEAETICHUS
3aps10B-UCTOYHHUKOB.

UYTo Takoe 3IEKTPUUECKUIN AUIONb?

Yro Takoe TenecHsl yroa? Hanucars BeIpaXk€HUE 3JIEMEHTAPHOTO TEIECHOTO yIia.
Yo Takoe MOTOK BEKTOPHOro Nnosisi? B kakoM ciryyae 3TO MOHATHE CBSA3AHO C
NBIOKEHUEM?

Coopmynupoats Teopemy Octporpaackoro-I'aycca B Bakyyme.

3anucaTh BbIpaKEHHUE HANIPSHDKEHHOCTH TI0JISE OTHOPOIHO 3apsKEHHOM OECKOHEUHOM
IIJIOCKOCTH.

Yro o3HavaeT «6ECKOHEYHOCTh TIOCKOCTH?

3anucaTh BbIpaKEHHUE HANPSHDKEHHOCTH TI0JISE OTHOPOIHO 3apsKEHHOM OECKOHEUHOM
IIPSIMOM HUTHU.

Pasnen Ilomenyuan

1.
2.

10.

[Touemy mose 37eKTPOCTATUYECKON HATPSHKEHHOCTHU SIBISIETCS TOTEHIIMAIbHBIM?

Kak Ha3pIBaeTcs MOTEHIMATBHAS YHEPTHSI €IUHUIHOTO TIOJI0KUTEITHHOTO TPOOHOTO
3apsjia B 3JIEKTPOCTATHUECKOM MoJie?

Kak BbIpa3uth ckajisipHOE MAaTEMaTUYECKOE I0JI€ MOTEHI[Mala Yepe3 BEKTOPHOE
MaTeMaTHYeCKOE IMOJI€ IEKTPOCTATUIECKON HAPSXKEHHOCTU?

Uto Takoe HaNpsHKEHHE, U KAKOBA €T0 CBSI3b ¢ PA00TOM 3IIEKTPOCTATUIECKIX CUIT?
UTto Takoe rpaIueHT CKAJISIPHOTO MOJIs?

Kak BbIpa3uTh mose 31eKTpoCTaTHYeCKON HANpsKEHHOCTU Yepe3 CKAISIPHOE MOJIe
noTeHuana?

CdhopmynrpoBaTh TPUHIIUIT CYTIEPIIO3UIIMH MIEKTPOCTATUISCKUX MOJICH B OTHOIICHUH
MOTEHIIMAaNa.

3anucarh MOTSHIIMAN TOJIS TOYEYHOTO UCTOYHHUKA U OJTHOPOIHO 3apsHKCHHOU Cephl.
3amucarh BEIpaKEHUE MOTEHIIUAIBHON SHEPTUy KOHPUTYPAIIMH JUCKPETHBIX TOUCYHBIX
3apsa0B.

3anucaTh MOTEHIUATBHYIO SHEPTUIO CUCTEMbI pPacipeIeIEHHBIX 3apsiIoB.

Paznen ﬂuaﬂekmpuku u npoeodnuku 6 JjlekmpocmamuidecKom nojie

1.

Nownkwbd

Urto Takoe cpena? SBnsercs Ju 3TO MOHATUE MOACIbHBIM?

IIepeunciuTh BUIBI 3apsI0B 110 OTHOLIEHUIO K JAaHHOU Cpesie

YTto Takoe TUAIEKTPUKU U IPOBOAHUKH?

HanucaTs BelpakeHHE SHEPTUU JAUIIOJISA B OJHOPOAHOM IEKTPUUECKOM IIOJIE.

Yro Takoe nosisipuzanys JU3JIEKTpUKa?

Yto Takoe IuAIeKTpUUecKasi BOCIPUUMYHUBOCTD AUAIEKTpUKA?

Kakue cBsi3aHHBIE 3aps/ibl BIUSIOT HA 3JIEKTPUUECKOE T10JI€ BHYTPH AUAIEKTPUKA:
pacnpenenéHHbie Mo 00bEMY WM TOBEpXHOCTHBIE? OcIabisioT OHU MOJIe CBOOOTHBIX
3aps70B WM YCUIIUBAIOT?

JlaTb onpeneneHue JIEKTPUIECKON HHITYKIUH.



9.

10.
11.

12.

13

15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.

26.

Hamncats cBsI3b MEXAY JIEKTPUUECKON MHIYKIUEH U HANPS)KEHHOCTBIO. UTO Takoe
JOUBJIEKTPUUECKAst IPOHUIIAEMOCTh?

CoopmynupoBats Teopemy Octporpaackoro-I'aycca B U3IEKTPHUECKOM cpene.
SBnsieTcs 11 BEKTOPHOE I10JI€ ANEKTPUUYECKOW NHIYKIMH (CMEIIEHNS ) TOTEHIMAIbHBIM B
obmiem cimyyae?

CdopMynupoBath paHUYHBIE YCIOBHS I BEKTOPHBIX mojeid D u £ .

. JlaTb onpeneneHue 3IeKTPOCTaTUYECKOr0 IPOBOIHUKA.
14.

Kak pacnpenenéH HeCKOMIIEHCUPOBAaHHBIM HECBA3AHHbIN 3apsi 110
JIEKTPOCTATUYECKOMY IIPOBOJIHUKY.

Yro Takoe anekTpuuecKas EMKOCTh YEAUHEHHOTO MpoBoAHUKA? YeM oHa onpenensercs?
3anucarh AMEKTPOEMKOCTh YEAMHEHHOH Cephl.

Enuania nsmepenus anekrpoéMkoct B cucreme CU HaspiBaeTcs hapaioi.
[ToncuuTaiite snexTpoémkocTs ConHia B hapajax.

3anucarb BCE BBIPAYKEHUS SHEPTHU YEAUHEHHOTO POBOIHUKA.

Byzner nu ToueuHsbIi 3aps]1 B3aUMOAEHCTBOBATh C HEUTPaAIbHBIM POBOJHUKOM? OTBET
000CHOBATb.

UYemy paBeH MOTEHIMAI 3a3€MJIEHHOTO POBOJHUKA?

Urto Takoe KoHAEHCATOP?

JlaTp onpeneneHue 3IEKTPOEMKOCTH KOHIEHCATOpa

3anucarh BCE BBIPAYKEHUS SJHEPTUH KOHJEHCATOPA.

JIro6oe 11 coeMHeHNE KOHIEHCATOPOB MO>KHO CBECTH K ITOCIIEI0BATEILHOMY MIIH K
napajuieIbHOMYy?

I'ne noxanu3syercst SHEPrUs 3apsLKCHHBIX TEN: HA CAMUX 9TUX TelaxX WIX B IPOCTPAHCTBE
BOKpYT HUX?

3anucaTh Bce BBIPAXKEHUSI 00bEMHOM TNIOTHOCTH SHEPTUH AJIEKTPHUECKOTO MOJIS.

Pasnen 3aKOHbI ROCMOAHHO20 MOKA

1.
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9.

10.

11

12.

13

15.

UTto Takoe IIIOTHOCTD NEKTPUUECKOro ToKa U cuia Toka? KakoBa cBsI3b MEXly HUMU?
YTo Takoe CTOPOHHHE CUJIbI?

Coopmynupoats 3akoH Oma B quddepennunansroii hopme.

UTto Takoe cCOMpOTUBIICHHE yyacTKa?

Urto Takoe OJHOPOIHBIN yuacTok mernu? M300pa3uTh ero AIeKTPUIECKYI0 CXEMY.

Yro takoe 3C?

Uto Takoe HEOAHOPOIHBIN yuacTOK menu? M300pa3uth €ro AIeKTPUIECKYI0 CXEMY.
3anucath UHTErpaTbHBIN 3ak0oH OMa TS yJacTKa ey U OOBSICHUTh SHEPTeTUICCKUIMA
CMBICJI KaX/I0T'0 WICHA.

IIpuBecTn npumepsl HICTOYHUKOB oTpunarensHon JC.

3anucaTh UHTErpalibHbIN 3aK0H OMa JJis IPOCTOr0 3aMKHYTOTO KOHTYpA.

. JIro6oe 11 coeTmHEHNE Pe3UCTOPOB MOKHO CBECTHU K MOCIIEA0BATEILHOMY HIIH K

napajuieIbHOMYy ?
CdopmynupoBath nepBblii 1 BTOpoit 3akoHbI Kupxroda asst ciosKHBIX KOHTYPOB.

. Kak nepeiitu ot 3akona Oma k 3akony /xoyins-Jlenna?
14.

Hamnmcars BeIpakeHUs TEIJIOBOM U DJIEKTPUYECKON MOIIHOCTEH, a TaK %K€ MOLIHOCTH
HMCTOYHMKA.
3anucaTh Bce BRIPRXKEHUS! 00bEMHOMN TNIOTHOCTU MOIIHOCTH 3JIEKTPUYECKOTO TOKA.

Paznen Macnemusm

1.
2.
3.

Yrto Takoe MarHUTHOE ToJE?
Kak Ha3piBaeTcs 1 0603Ha4aeTCsI CUIIOBAsi XapaKTEPUCTUKA MArHUTHOTO T10JIs1?
Hamnncars BeIpakeHHe MarHUTHOM COCTaBIIAIOIIEH cUilbl JIopeHIa.



4. Ecnu MarHUTHas MHAYKLHS HAa MECTE MOJIOKEHUSI IBUKYILEr0Cs OTPULATENBHOTO 3apsia
HaIpaBJIEHA HA PUCYHKE BBEPX, @ €M0 CKOPOCTh — BIIPABO, TO Ky/1a HAIIPABJIEHA CHJIA CO
CTOPOHBI MarHUTHOTO 1OJIA?

5. Cogepuaer i1 paboty MarauTHas cuia? Kak uaMeHsercs KuHeTHUECKasi SHEPTUs

JBIIKYILErOCs MPOOHOT0 3apsiaa MoJ BIUSHUEM MarHUTHOTO TOJs?

Kak Oyzner aBuraThcs 3apsKeHHasi 4YaCTHIIA, BIETEBINAs B OJJHOPOAHOE MarHUTHOE Toje?

Yro Takoe cuna Amnepa? 3aluIINTe BEIPAKEHUE IIEMEHTAPHON CUiIbl AMIepa.

YTo Takoe MarHUTHBI MOMEHT?

Kak Bo3a€elicTByET OJHOPOIHOE MArHUTHOE T10JI€ HA MArHUTHBIA MOMEHT. 3aIlUIINTE

BBIPAJKEHUE, OIMCHIBAIOIIIEE ITO BO3JCICTBHE.

10. 3anumuTe BoIpaK€HUE S3HEPTUHM MArHUTHOT'O MOMEHTA B MArHUTHOM I10JIE.

11. Chopmynupyiite 3axon buo-CaBapa-Jlamnaca u mpoBeUTe aHAJIOTHIO C BEIPAKEHUEM
HaNpspKEHHOCTH JIEKTPOCTATUUECKOT O OIS TOUEUHOT 0 3apsija.

12. Yro Takoe HanpsHKEHHOCTh MarHUTHOrO nosisi? Kakosa €€ cBA3b C MArHUTHOM
uHayuen? s yero HeoOXOAMMBI IBE€ BEKTOPHbIE XapaKTEPUCTUKH MarHUTHOT'O MOJIsS?

13. Yo Takoe HaMarHM4eHHOCTh MArHETUKA, U YTO TAKOE €r0 MarHUTHast
BOCIIPUMMYHUBOCTb?

14. Kak cBsi3aHbl MeXIy COOOH MarHUTHAsi BOCIPUUMYHUBOCTh U MarHUTHAS
IIPOHULIAEMOCTH?

15. Kakue cymecTByroT BUbI JIMHEWHBIX MarHeTuKoB? B 4éM pazHuLa Mex 1y HUMH?

16. B xakux MarHeTukax CylieCTBYeT CIIOHTaHHAas HAMarHUYEHHOCTh B MAKPOCKOITUYECKUX
00bémax?

17. Yro Ttakoe Temneparypa Kropu, u yemy oHa paBHa B xene3e?

18. Uro Takoe KpuBasi HauaIbHOM HAMarHU4EeHHOCTH (heppoMarHeTuka’?

19. CkombKO MeTens TUCTepe3nca MOXKET MPOJIEMOHCTPUPOBATh (heppoMarHeTuk?

20. Kakue xapakTepUCTHKH NPEJEIbHOM NETIN THCTEPE3UCa U3BECTHBI?

21. Yemy paBHa IUIOMIA/b TIETIH THCTEPE3UCA B OCSX {M H }?

Lo

22. Chopmynupyiite Teopemy Octporpanckoro-l'aycca st MaTeMaTHIeCKOTO MOJIS
MarHUTHON UHIYKLUU

23. YTo Takoe MarHUTHBIN MOTOK U MOTOKOCIIETIIEHUE?

24. Hanmumure BeIpayKEHHE SJIEMEHTApHON paboThI CHIIbl AMIiepa MpH JBM)KEHUH Y4acTKa
IIPOBOJTHUKA C TOKOM

25. Hanumure BeIpayKeHHE 3JIEMEHTApHON paboThI CHIIbl AMIIepa MpH U3MEHEHUH
3aMKHYTOT'O KOHTypa

26. ChopmynupyiTe 3aKOH MOJHOTO TOKA B BAKyyME U B MarHeTHKe

Paznen 1eKmMpPOMAZHUMHAA UHOYKUUA
1. Cdopmynupyiite 3akon dapanes

Coopmynupyiite npasuio Jlenma

CdhopmynupyiiTe 3aK0H 3JIEKTPOMArHUTHON HHTyKITUH

Kakosa npuunna 9/]C UHAYKIMH B IPOBOJHUKAX, IBUKYIIUXCS B MArHUTHOM T10JIE?

Kakosa npuunna 9/]C uHAYKIMH B HETTOABUKHBIX IIPOBOJAHUKAX ?

3anuiuTe BRIpAKEHUE LUPKYJISALUN BUXPEBOTO 3JIEKTPUUECKOTO OIS

YTto Takoe MHAYKTUBHOCTb KOHTYypa?

3anumute Beipaxenue IJ[C caMoOMHAyKIIHI

3anumunTe 3akoH OMa JUIsi KOHTYpa ¢ MHAYKTUBHOCTBIO. YTO IIpecTaBiIsIeT 3alIMCAaHHOE

PaBEHCTBO C MaTEMATHUYECKON TOUKU 3PEHUS?

10. Ha uro TpaTtuTcs SHEprusi UICTOYHMKA MpU ero padote mpotus I/C caMOMHAYKINH B
MIEPEXOTHOM MPOLIECCE M1OCIIE 3aMbIKaHUsI KOHTYypa?

11. 3anumuTe Bce BoIpaykeHHsI 00BEMHOM MJIOTHOCTH SHEPTMHM MarHUTHOTO noJist. CpaBHHUTE
UX C BBIPOKEHUSAMH 00BEMHOM MIIOTHOCTH SHEPTHHU AIIEKTPUYECKOTO TTOJI.

AP AT ol



Paznen Ypaenenus Makceenna

1.

AN e

9.

3anumuTe BeIpaxeHus TuddepeHIHaTbHBIX OIEPATOPOB TEOPUH OIS YePE3 BEKTOP
«Habma»

Cdhopmynupyiite nuddepeHIHATBHBIN MPU3HAK MOTEHIIMATFHOTO BEKTOPHOTO MOJIS
Cdhopmynupyiite nuddepeHIHaTBHBIN MIPU3HAK BUXPEBOTO BEKTOPHOTO MOJIS
CdhopmynupyiiTe MmaTremMaTudeckyro Teopemy [ 'aycca

Cdhopmynupyiite MmaremMaTudeckyro Teopemy CTokca

Ceenute uHTETpaNibHYyI0 TeOpemy OcTtporpaackoro-I'aycca k nuddepeHmanbHOMY
YPaBHEHUIO BEKTOPHOTO TOJIS B CITy4Yae 3JEKTPOCTATHUECKOTO U BUXPEBOTO MOJEH
CBenuTe MHTETPATLHBIN 3aKOH IEKTPOMAarHUTHOW MHIYKINH K tuddepeHratsHoMy
YPaBHEHHUIO CBS3BIBAIOIIIEMY BUXPEBBIE DJIEKTPHUECKOE U MATHUTHOE TIOJIS.

CBenuTe MHTETPATLHBIN 3aKOH MOJIHOTO TOKA K TuddepeHInaTIbHOMY YPAaBHEHUIO
BEKTOPHOTO TOJIS B CIy4Yae CTallMOHAPHOTO MATHUTHOTO TIOJIS

Cdhopmynupyiite runoresy Makcesia

10. YTo Takoe TOK CMEIEHUS?

11.

CdhopmynrpoBaTh BEIBOJI O CYIIECTBOBAHUH JICKTPOMATHAUTHBIX BOJIH

Paznen Koneoanus u éonnnt

1.

2.
3.
4

N

10.
11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
. UTo Takoe JyIMHA KOT€PEHTHOCTH, U KaK OHA CBsi3aHa ¢ pa30pOCOM THHBI

21

22.

23.
24.

3anumuTe KHHEeMAaTHYeCKUN 3aKOH TapMOHUYECKUX KOJIeOaHHi

Uro Takoe daza?

Kak (haza 3aBUCHT OT BpeMEHH B TAPMOHUYECKOM 3aKOHE?

Kak cooTHOCATCS (paza KOCMHYCHOTO M CHHYCHOT'O IIPECTaBICHUS TAPMOHUYECKOTO
3aKOH JIBUKEHUS?

3anummre auddepeHnnanbHoe ypaBHEHHE TAPMOHUYECKUX KOoeOaHui

YTo B BEKTOPHOM IPEACTABICHUH TAPMOHUYECKOHN (DYHKIIMH ONpenenseT MOIyIb
BEKTOPA-IIPEICTABUTEINS], @ YTO HAIIPABIEHUE?

Jl1st 9ero HeoOX0IMMO BEKTOPHOE MPEACTABICHUE TApMOHUYECKUX (QYHKIIMNA?
3anumuTe rapMOHHYECKUI 3aKOH JBH)KEHHS B KOCHHYCHOHM (pOpMe B KOMILIEKCHOM
[IPEACTAICHUH.

YTo HY)XHO C/IeTIaTh C CHHYCHBIM IIPEICTaBIEHUEM FrapMOHUYECKON (PyHKITUH, YTOOBI
IIPEICTAaBUTh €€ B BEKTOPHOM WJIM KOMIUIEKCHOM BUA?

3anummTe 0JHOMEPHOE BOJIHOBOE YPABEHHUE U €TI0 PEIICHUE B BHJIE BOJHBI, OeryIieii B
10JIO)KMTEIILHOM HAIIPAaBJIEHUU KOOPAUHATHOM OCH.

3anuInTe 3aK0H JABWKEHUS OJTHOMEPHOM rapMOHUYECKOM BOJIHBI, CIEAYIOLIEH B
I10JIO)KMTEIILHOM HAIIPAaBJIEHUU KOOPAUHATHOM OCH.

Yro Takoe yIMHA BOJIHBI?

YTto Takoe BOJIHOBOE YHUCIIO OJHOMEPHOI BOJIHBI?

YTto Takoe BOIHOBAsI IOBEPXHOCTH?

Yro Takoe miaockasi BojaHa?

3anuIunTe 3aKOH JABMKEHUS IUIOCKOM rapMOHUYECKON BOJIHBI, CIEAYIOUIEH B
IIPOM3BOJILHOM HallpaBiieHUU. Kakoil BEKTOp ONpeesnseT HalpaBiIeHUe e€
pacnpocTpaHeHus?

Hanwumure BbipaxeHnue ¢pa3zoBoil CKOPOCTH FApMOHUYECKOM BOJIHBI

3anuuunTe BEIpaKEHUE HHTEHCUBHOCTU TAPMOHMYECKOM 3JIEKTPOMAarHUTHON BOJIHBL.
YTto Takoe KBa3UrapMOHUYECKHE BOJHBI?

Harnumure BbIpakeHre rpynnoBod CKOPOCTH

KBa3UrapMOHHYECKOM BOJIHBI?

Yro Takoe BpeMs KOTepPEHTHOCTH, M KaK OHO CBSI3aHO C pa30pOoCOM YacTOTHI
KBa3UrapMOHHYECKOM BOJIHBI?

Urto Takoe 1yr BoJH?

Kak cBsi3aHbI MeXx/1y o000 UIMHA KOTEPEHTHOCTH U BpPEeMsi KOT€pEHTHOCTH?



Pasnen Hnumepghepenyusn

1.
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Uro Takoe siBieHHEe UHTEphEpeHIn?

SBASAIOTCS JIU CTOSTYUE BOJIHBI TPUMEPOM KOTE€PEHTHOCTU?

Kaxkue BOTHBI Ha3bIBAIOTCSI KOTEPEHTHBIMU JAPYT Apyry?

CdhopmynupyiiTe ycioBre KOrepeHTHOCTH IBYX MEXaHHUECKUX WA PAIMOBOIH
CdhopmynupyiiTe ycinoBre KOrepeHTHOCTH IBYX CBETOBBIX BOJIH

Urto Takoe onTuyecKku xoa?

Cdhopmynupyiite ycinoBus nHTEpPEPEHITMOHHOTO MAKCUMYMa U MUHUMYMa
N3ob6pasute cxemy KOHra v 3anuimTe BIpaXKeHUE Pa3HOCTU ONITHUYECKOTO X0/1a
CdhopmynupyiiTe ycioBre BpeMEHHON KOT€PEHTHOCTH

. 3anummnTe BBIPAXKCHUC PA3SHOCTU ONTHYCCKOI'O XO0/J4a B TOHKOM MIEHKE IIpyu HOpMAJIbHOM

MaJICHUH TJIOCKOW CBETOBOM BOJIHBI HA €€ MOBEPXHOCTb.

Pasnea Jueppaxyusn

1.

AN e
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10.

11.

12.

13.

14.

UYro Takoe siBIeHUE JUPPAKITUT

Kak Ha3piBaeTcst onTHKa B OTCYTCTBHU AuDpakimn?

Coopmynupyiire npuniun [ roiirenca-Openens

OOmbsicHuTe sBJICHUE AU(PAKIUU C TOUKU 3peHus npuHiuna I roiirenca-Openens.

Urto Ttakoe 30Ha OpenHens?

MOXHO JI1 yBETUYNUTh HHTEHCUBHOCTb CBETOBOT'O OTKJIMKA OTBEPCTHUS, IIPOITYCKAIOIIET O
CBET, YaCTUYHO 3aKPbIB €ro?

Uro takoe nsarHo [lyaccona?

Kak n3mensiercst konuuectBo 30H OpeHenst B KpyrioM OTBEPCTUH, ITPOIMYCKAOLIEM CBET
IIPU yAJIEHUH 3KpaHa HAaOJIOAEHUS OT KpaHa ¢ OTBEpPCTUEM?

Byner nu nabnronaThest qudpakius mpu O0JIbIIOM KojaudecTBe 30H Openens,
YMEIIAIOIEMCsI B OTBEPCTHH, MPOITYCKAIOIIEM CBET?

KakoBo ycnosue qudpakiun Openens u kakoBo ycioBue audpaxuun @payHrodepa mpu
MIPOXOXKJICHHH CBETa Yepe3 KPyriioe OTBepcTue?

UYro takoe nmudpakuus Opaynrodepa npu najeHUN IIOCKUX BOJIH HA MPENATCTBHE?
Omnpeznenurte MUPHHY CBETOBOI'O OTKJIMKA OT LIENIU IIUPUHON d TIPU MAJACHUH Ha Heé
IIJIOCKOM MOHOXPOMAaTHYECKON CBETOBOM BOJHBI, UCXOS U3 COOTHOLICHUS
HEOIPENEIEHHOCTEN KOOPAUHATA-BOJIHOBOE YHUCIIO.

Coopmynupyiite mpaBuiao 0TO0pa rIaBHBIX JUPPAKIIUOHHBIX MAKCUMYMOB TIPU
midpaxiun OpayHrodepa MIOCKUX BOJIH HA OJHOMEPHON AU(PaKIIMOHHON peréTke
Coopmynupyiite npaBuio Bynbsga-bparra npu orbope HanpaBieHU TIaBHBIX
I(paKIIMOHHBIX MAKCUMYMOB Tipu Audpaxin @payHrodepa miocKux BOJIH Ha
KPUCTAJUIMYECKOU pelIETKe

Paznen llonapuzayusn

1.

2.
3.
4
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B kakux BoJHaX BO3MOXKHBI, @ KAKMX HEBO3MOKHBI TIOJISIPH3AIIIOHHBIC SIBIICHUS

UTto Takoe MmIoCKOCTh MOJSPU3AINH BOJTHBI?

UTo Takoe IIoCcKOMoIsIpu30BaHHas BOJTHA?

Hanummre ob1iee BrIpakeHe MHTEHCHBHOCTH, CBSI3aHHOM € TIIOCKOCTHIO MOJISIPU3AIUH,
KOTOpasi TOBEPHYTA BOKPYT HAIIPABIICHUS ABIKCHUS BOJHBI HA YTOJI ¢ OTHOCUTEIHHO
OCH X, TIEPIICHANKYJISIPHON HAPABICHUIO JIBHKCHUS.

Urto Takoe muarpaMmMa MHTEHCUBHOCTH?

N300pasute quarpaMmMy WHTEHCUBHOCTH €CTECTBEHHOTIONSPH30BAHHOTO CBETA

Kak u3MeHseTcss MHTeHCUBHOCTh €CTECTBEHHOTOISIPU30BAHHOTO CBETA MTPHU
MPOXOXKICHUH Yepe3 UICTbHBIN MOoIspu3aTop?

N3o006pasute quarpaMmmMy WHTEHCUBHOCTHU TUIOCKOTIOISPU30BAHHOTO CBETA
CdhopmynupyiiTe 3akoH Mamtoca



10. Yro Ttakoe kpyro,ast misipu3aius BojaHbl? K KakuM BoJIHaM OTHOCHUTCSI 3TO MOHATHE: K
($a30BO yNOPAIOYCHHBIM WIH K ()a30BO HEYIOPSAIOUEHHBIM ?

11. Yro Takoe npaBonosipu30BaHHbIE U JIEBOMOISPU30BAHHBIE BOJIHbI?

12. Yro npeacraBnseT coO0i cyneprno3uuus AByX KpyroBo IMOJISPU30BAHHBIX BOJIH,
IIPOTUBOIOJIOKHOM MOJSIPU3ALNNA U OJTMHAKOBOW aMITIUTY /b, CIIEAYIOIINX B OJHOM
HaIpaBJIeHUN?

13. Yto Takoe ONTHYECKU aKTUBHBIE CPEbl?

14. Yro Takoe MIOCKOCTh MIPOIyCKaHUs NojsipusaTopa?

15. Chopmynupyiite 3akon bprocrepa.

16. Yto Takoe quxpousm?

17. Kak penarorcst moasipouibl?

Pa:me.n I{eanmoeo-onmuuecm{e ABJ/ICHUA
1. Yto Takoe CBETOBOI MOTOK?

2. JlaiiTe onpeaeneHNe 3HEPreTUYECKON CBETUMOCTH.

3. UTto Takoe Moriomarias CiocOOHOCTh TOBEPXHOCTH?

4. Yro Takoe TEIIOBOE U3IyUeHHUE?

5. CdopmynupyiiTe NIPUHLIUI IETATLHOTO PABHOBECHS IO CIIEKTPY TEIUIOBOI'O U3IYUYCHHUS B
CJIy4ae TEIUIOBOI'0 PaBHOBECUS

6. Cdopmynupyiite 3akon Kupxroda

7. Tlouemy nmpaBUIIbHBIC YAHHUKM KpacsT OENbIM, a PyUKH y HUX YEpHbIe?

8. Uro takoe ¢pynkius Kupxroda u kak oHa COOTHOCUTCS CO CIIEKTPaIbHOM
HHEPTeTUYECKON CBETUMOCTHIO aOCOIIOTHO YEPHOTO Tena?

9. U3o6pazute npuOIM3UTENbHBIN X0/] CIEKTPAIbHON SHEPreTHUECKONW CBETUMOCTBIO
a0COJIOTHO YE€PHOTO Tema

10. Chopmynupyiite 3akon Credana-bonbiimana

11. Chopmynupyiite 3aKoH cMereHnsi Buna

12. [Touemy Counniie, Oyryud aOCOTIOTHO YEPHBIM TEJIOM, CBETUT OEJIBIM CBETOM?

13. B uém cyTs runoressl [1nanka?

14. 3anummure Qynkuuto Kupxroda K (a), T) C TOYHOCTBIO JI0 TOCTOSSHHOTO MHOXKHUTEIIS

15. 3anumuTe u 00bACHUTE ypaBHEHHE DUHINTEHA BHEIIHETO poTodhPeKTa

16. Uro Takoe kpacHas rpanuiia pororddexra?

17. Kak Obla u3mepena nocrostuas [lnanka?

18. Habmomaercs nu ipu BHeIHeM GoTorddexte GOTOHHOE CTPOCHUE IIEKTPOMATHUTHOT'O
n3IydeHus’?

19. Yto takoe ¢poToH?

20. Hanmumure aucnepcuoHHOE COOTHOIIEHHE (DOTOHA

21. B xakoM 3KcriepuMeHTe ObUTn 0OHApY>KEHBI (POTOHBI: ¢ BHEIIHUM (POTOIPPEKTOM HIIN
npu oTKpeITUH 3¢ dexra Komnrona?

22. Yto Takoe KOPIYCKYJISPHO-BOIHOBOU Ayasin3M (oToHa?

Paznen Jiemenmol KBAHMOBOU MEXAHUKU

1. 3amummute GopMysbl KOPITYCKYISIPHO-BOTHOBOTO AyaJIl3Ma YacTHUIIbl BEIIECTBA

2. Kakoii ckopoctH BoaHbI e bpoiins, ¢pa3oBoii Wi rpynmnoBoii, paBHa CKOPOCTh
NBHYKEHUS YaCTULBI?
Kakue skcriepuMeHTalbHbIe (DaKThI MOATBEPXKIAIOT CYIIECTBOBAHNE BOJH BellecTBa?
Bo03MOXHO 11 IpsAIMOE U3MEPEHNE aMIUIUTY bl BOJIHBI Ae bpoita?
CdhopmynupyiiTe TpUHIUI IPUYUHHOCTH B KBAHTOBOM MEXaHUKE
CdopmynupyiiTe KBAaHTOBOMEXaHHUECKUI MPUHIIUI CYHEPIO3ULIAN
Ha kakue yTBep:KI€HHs ONUPAETCS COOTHOLICHUE HEONIPEACIEHHOCTEN «KOOpANHATA-
umnyiase» [eitzendepra?
8. Urto Takoe KBaHOBOMEXaHUYECKUI ONepaTop U KaKOBBI €r0 CBOICTBA?

NownkwWw



10.
11.

12.
13.

14.

Yro Takoe coOCTBEHHOE 3HAUCHHE KBAHTOBOMEXaHMUECKOTO orepaTropa’?
YroTakoe YUCTOE M CMEIIaHHOE KBAaHTOBOMEXaHUYECKHE COCTOSIHUSA?

3anummre obmee ypasuenue Llpenunrepa. Moxso nu ero BeiBectu? O 4éM OHO
rOBOpPUT?

3anummre cTanmoHapHoe ypasuenue llpenunrepa.

JuddepeHunanbHbIM ypaBHEHHEM U1l QYHKIUN KaKUX TIEPEMEHHBIX SBIISETCS
craunoHapHoe ypasHenue lllpenunrepa?

KakoB cMbICIT HEOTIpeIeIEHHOCTH «3HEPTUsi-BpeMs» B KBAaHTOBOI MeXxaHUKe?



MMHHCTEPCTBO HAYKY Y BBICIIET'O OBPABOBAHUS POCCUMCKON SOEJIEPALIA
OENEPAJIBHOE 'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUYPEXJAEHHWE BBICHIEI'O OBPA30BAHMA

«MOCKOBCKHH NOJUTEXHUUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWM IMOJIMTEX)

Hanpasnenue noaroroBku: 08.05.01 CTpouTenbcTBO YHUKAIBHBIX 3aHUI U
COOpPYKECHUU

OII (mpoduns): «CTpOUTETHCTBO BHICOTHBIX U OOJIBIIEITPOTIECTHBIX 3IaHUN U
COOPYKECHUIN»

Kadenpa dusznka

(manMeHOBaHME KaeIphI)

IIpumepHbIe BONPOCHI AJIf 3aIHMThI JIA00PATOPHBIX PadOT

10 TUCIUIUINHE busnka

(HaUMEHOBaHHE JTUCLUILIINHBI)

Dopma mexyujeco KORmMpOos, NPoeepaAIwas CmeneHb 0C60EHUSA KOMNEemeHYyul
OIIK-1, OlIK-2

Pasnen Qu3zuueckue UmepeHus u ux nozpeuitnocmu

JlaGoparopHasi padora «OnpenesieHue MJIIOTHOCTH TeJIa»
1. Yro Takoe abCONIOTHASI MOTPEIIHOCTD MPSIMBIX U3MEPEHHI?

MO>XHO JI1 TOYHO BBIYHCIUTH A0COIOTHYIO MOTPEUTHOCTH MPSIMBIX U3MEPEHUI?

SIBnisieTcst 11 MpUOOpHast MOTPEITHOCTh CUCTEMATUYECKOM?

MoskeT 1 IPOsBUTHCA CydyaiiHas IOrPEUIHOCTh B OJJHOM U3MEpPEHUN?

YTO NpUHATO CUNTATh PE3YIbTATOM CEPUU IOBTOPSAIOIIUXCS U3MEPEHUN?

OT KakoH M3 MOrpemIHOCTed NPAMBIX M3MEpPEHUN: NPUOOPHOM, CiydyailHOH uH

CUTEMATHUYECKON MOYKHO «OUUCTHUTH)» PE3yJIbTaT U3MEPEHUI?

7. Kakoii mpuOop HYXHO HCHOJB30BaTh, M3MEPSsl OJHY U Ty JK€ BEIMYUHY, YTOOBI
MPOSIBUIIACH CITydaiiHasi MOTPEIIHOCTh: TOHKHM WK TpyOBIi?

8. Uro Takoe KOCBEHHOE U3MEpEeHHE?

9. Jlan map maccoil m, U3MEPEHHONW ¢ NMOrPEIHOCTBI0O Am, U paguycoM R, U3MEPEHHBIM C
norpeurHocTeio  AR. Belpasuth uepe3 BenuuumHbl m, Am, R u AR abCONIOTHYIO
IIOTPEIIHOCTh AP INIOTHOCTH MaTEpUalla, U3 KOTOPOIo CAENaH Iiap.

AN e

Pasnea /Junamuka epauiamenbHo20 08UHCCHUS

JlaGoparopHas padora «MassTHuk MakcseJLia»
1. JlaTe onpezneneHue MOMEHTA CHUJIBI.
2. Kak cBsi3aHbl MEXIy COO0H MOMEHT UMITYJIbCa CUCTEMBI B JIADOPATOPHON cHCTEME
OTCU€Ta U B CUCTEME OTCYETA «LEHTP MAcCC CUCTEMBD»
3. Hamnwucars OCHOBHOE ypaBHEHHE JUHAMHUKHU BPAILlaTEIbHOTO ABHYKEHHUS.
4. CdopmynupoBath Teopemy LlTeitHepa
5. BriBecTH BBIpaK€HNE MOMEHTA MHEPLIUU OJJTHOPOJHOIO IMCKAa OTHOCUTENIBHO OCH,
IIPOXOJAIIEH Uyepe3 ero LEHTP NEPIEHAUKYIISIPHO €T0 MIIOCKOCTH
JlaTh BbIpa)KEHUE IEMEHTapHON pabOThI BO BpaIllaTeIbHOM JABHKECHHH
7. atb BbIpaXeHHUE KHHETUYECKOM SHEPrHH aOCOIIOTHO TBEPIOTO Tela, BPAIAIOIIEerocs
OTHOCHUTEIIBHO 3aKPEIIEHHON OCH.

a



8.

[Touemy coxpansieTcsi MexaHU4ecKasi SHeprusi MasTHUKa MakcBemia?

Paznennt Ocnosvt mepmoounamuku (T/]) u Ocnosvt MKT
JlaGoparopunass pabora «Omnpenesenne orHomenuss Cy/Cy ona 6030yxa
memooom Knemana-/[ezopma»

1.

2.
3.

N

10.

CkoJIbKMMHU CTeNeHsIMH CBOOOJBI 0ONajaeT MarepuaibHas TOYKa, KOTOpas MOXKET
JBUTATHCS TOJBKO MO IJIOCKOM TBEPAOH MOBEPXHOCTH?

MoryT J11 TEpMOJMHAMUYECKUE CUCTEMBI OBITh OMMCAHBI MEXaHUYECKHU?

Kakumu SBISIFOTCSI TEPMOAMHAMMUYECKUE MapaMETPbl CUCTEMBl: MUKPOCKOIWYECKUMU
WM MaKpOCKOITMYECKUMHU?

Coopmynupyiite, 4TO TaKO€ PABHOBECHOE TEPMOANHAMHUYECKOE COCTOSHUE?
Cy11ecTBYIOT I CUCTEMBI, KOTOpPBIE MOKHO 3aAaTh onHuUM T/[ mapamerpom?
BeipaxkeHue sieMeHTapHOM padoThl JaHHOW MAacchl JaHHOTO Ta3a B PABHOBECHOM
nporiecce HaJ OKpyxeHueM umeer Bua: 0A=V-dp. Cxonpko TJl mapaMeTpoB ONMUCHIBACT
TJl cocrosinue raza? Kakue u3 HUX BHyTPEHHUE, a KaKHE BHEIIHUE?

JlaiiTe TEpMOJIMHAMHUYECKOE OIIPEIEICHUE TEMIIEPATYPBI

CKOJBKO HEJOKAa3yeMbIX YTBEPKIACHUM colepkuT nepBoe Hadaino T mma T[]
MPOIIECCOB?

Kak ycpeaHeHnue »Hepruu TEIJIOBOTO ABIKEHHSI MOJIEKYJIBI C 5-10 CTENEHSIMH CBOOO/IBI
[0 BPEMEHHM B COCTOSHUM DPABHOBECHS CBSI3aHO C TEMIIEPAaTypoll M € BHYTpEHHEH
SHepruei?

Onpenenure moOKa3arenb aauadaTtbl y A JBYXaTOMHOTO Ta3a C HEXECTKHUMH
MOJIEKYJIaMH (C TOUHOCTBIO JI0 TPETHETO 3HAKA IIOCIE 3aISTON).

Paznen A6nenun nepenoca
JlabopatopHas padora «Onpenesenue korgppuyuenma eazxocmu 6030yxa»

1.

AN

10.

UYro Takoe JoKaIbHOE paBHOBecHE?

Kak Benér cebst ¢ TeyeHreM BpeMEHH JIOKAJIbHO PAaBHOBECHAsI U30JUPOBaHHAs cucTeMa?
Kakue BrIpaBHUBAIOLIME TOTOKU U3BECTHBI Bam?

3anummTe BIpaXKEHHs IIIOTHOCTEH BBIPAaBHUBAIOIIUX [TOTOKOB

UYro Takoe JUIMHA U BpeMsi cBOOOIHOTO rpodera?

Y4uTBIBaETCS I pa3HUIAa MEXKTy CPETHUM KBaJIpaTOM CKOPOCTH M KBAJAPaToOM CpeaHei
CKOPOCTH TEIUIOBOTO JBMKEHUS MOJIEKYJI IIPU BBIBOJIEC BBIPAXKEHUH KO DHUIIMEHTOB
nepeHoca?

Kak cBsi3aH BbIpaBHMBAIOIINN TOTOK C SHTPOIIUEN?

3anummuTe BeIpakeHre kodpduunenTa 1udQy3un uepe3 CpeiHIo CKOPOCTh TETJIOBOTO
JIBMKEHUS MOJIEKYJIBI U BpeMsl CBOOOIHOTO ITpodera

3anumuTe BeIpaxeHne KodhUIMeHTa TeIIONPOBOAHOCTH Yepe3 CPETHIO CKOPOCTh
TEIUIOBOTO JBHMKEHHS MOJICKYJIBI X BpeMs CBOOOTHOTO mpolera

3anummuTe BeIpakeHHe KOdQPUIIMEHTa BI3KOCTH Yepe3 CPETHIOI CKOPOCTh TEIIOBOTO
JIBMKEHUS] MOJIEKYJIBI U BpeMst CBOOOIHOTO ITpodera

Paspeant Hanpascénnocmos u nomenyuan 31eKmpocmamuieckozo nois
JlaGopaTopHasi padora «HUccaenoBanue XapaKTEePUCTUK
JIEKTPOCTATHYECKOTO MO

1.

UTto Takoe 3JEKTPOCTATUUECKOE MoJe?

YUTo Takoe MaTEMaTUYECKOE MOJIE IIEKTPUUECKON HANIPSIKEHHOCTH U JIJIs1 YETO OHO
HY>KHO?

CdhopmynupoBaTh paBuiia rpadUuaecKoro MpeICTaBICHHs] BEKTOPHOTO
MaTEMaTHYECKOTO OIS

Ornucatb CBOMCTBAa CHIIOBBIX JINHUM 3€KTPOCTATUYECKOTO MOJIS.

[Touemy mose 37eKTPOCTaTUYECKON HAPSHKEHHOCTHU SIBISIETCS OTEHIIMAIbHBIM?



Kak Ha3pIBaeTcsi HOTEHIMANbHAS SHEPTUsl €AMHUYHOTO MOJIOKUTETBHOT0 POOHOTO
3apsaa B 3JEKTPOCTATHUECKOM I10JIE?

Kak BpIpa3uTh CKaJIsipHOE MaTEMATUUYECKOE I10JI€ IOTEHLIMAa YEPE3 BEKTOPHOE
MaTEMaTHUYECKOE T0JIE 3IEKTPOCTATUUECKON HANPSKEHHOCTH ?

Yro Takoe HampspKEHHE, U KaKOBa €ro CBSI3b ¢ pa0OTOM MEKTPOCTATUYECKUX CHIIT?
Yo Takoe rpaJueHT CKaJIsIpHOTro MmoJis?

. Kak BbIpa3uTh 1oJsie 3JeKTpoCcTaTUYECKON HANPSKEHHOCTH Yepe3 CKAIIPHOE N0JIe

noreHuana?

Paznen 3aKOHBL NOCMOAHHO20 MOKA
.JIaﬁopaTopHaﬂ paﬁoTa «I/I3yquHe 3aKOHOB INOCTOAHHOI'O TOKAa»

1. Yto Takoe IIOTHOCTH 3JIEKTPUUECKOT0 TOKA U cuia Toka? KakoBa CBsA3b MKy HUMU?
2. Yto Takoe CTOPOHHUE CUJIbI?
3. CdopmynupoBats 3akoH OMma B 1uddepeHnaabHoi popme.
4. Yto Takoe CONpPOTUBIIEHUE ydyacTKa?
5. UYTto Takoe OJHOPOIHBIN ydacToK 1enu? M300pa3uTh ero AIeKTPUIECKYI0 CXEMY.
6. UYro takoe DJIC?
7. UTO Takoe HEOJHOPOIHBIN y4acTOK 1enu? M300pa3uTh ero SMeKTPUIECKYIO CXEMY.
8. 3amucarb MHTETpaJIbHBIN 3aKOH OMa JUId ydacTKa e U O0bSICHUTh SHEPTreTUYECKHMA
CMBICI KaX/I0TO YJICHA.
9. Yro Takoe cucreMaTudeckasl OrpeuIHOCT U3MEPEHHUS.
10. Kakoit amnepMeTp sIBiIsieTCs UIEATbHBIM?
11. Kakoiif BOIbTMETp SIBJISIETCS UJI€aTTbHBIM ?
Paznen Unmepgpepenyus

JladopaTopHass padora «HccinenoBanue mHTepdepeHINH CBeTa € NMOMOIIbLIO
ounpusmbl Openeis

1.

D

el e

—_ O

Uro Takoe siBieHUE UHTEphEepeHInn?

SIBASIFOTCS JTM CTOSIYME BOJIHBI IPUMEPOM KOTEPEHTHOCTH?

Kakwuie BOTHBI Ha3bIBAIOTCS KOT€PEHTHBIMU JPYT APYTY?

Hanummre BeipakeHue HHTEPHEPEHIIMOHHOTO WICHA B CIIyYae JBYXITYyUYEBOM
UHTEepEPEHINH.

CdhopmynupyiiTe ycioBre KOrepeHTHOCTH IBYX MEXaHHUECKUX HIIA PAIMOBOIH
CdhopmynupyiiTe ycinoBre KOrepeHTHOCTH IBYX CBETOBBIX BOJIH

Y10 TaKkoe ONTUYECKUH X017

Cdhopmynupyiite ycinoBus nHTEPPEPEHITMOHHOTO MAKCHMYMa U MUHUMYMa
N3o6pasute cxemy KOHra u 3anuimmTe BIpaXXKeHUE Pa3HOCTU ONITHUYECKOTO X0/1a

. ChopmynupyiiTe ycrnoBre BpeMEHHONW KOTe€pEHTHOCTH
. 3aIUIIUTE BBIPAXKEHNUE PA3HOCTH ONTUYECKOr0 X0/1a B TOHKOM IJIEHKE MPU HOPMAJILHOM

MaJICHUH TJIOCKOW CBETOBOM BOJIHBI HA €€ MOBEPXHOCTb.

Paznea Jugppaxuyusn
JlaGoparopunass padora «HUccaenoanue audpaxkuuu PpayHrodepa Ha
AU(PPAKIUOHHON peléTKe»

1.

bl

Uro Takoe siBieHUE AUPPaAKIINH

Kak Ha3piBaeTcst onTHKa B OTCYTCTBHU AuDpaxiun?

Coopmynupyiire npuniun [ roiirenca-Openens

OObsicuuTe sBJICHUE AU(PAKIMU C TOUKU 3peHus npuHiuna [roiirenca-Openens.
UYro takoe nmudpakuus Opaynrodepa npu najeHUN IIOCKUX BOJIH HA MPENATCTBHE?



>

9.

10.

Omnpenenurte MUPHHY CBETOBOI'O OTKJIMKA OT LIEJIU IIUPUHON d TIPU MAJACHUH Ha Heé
IIJIOCKOM MOHOXPOMAaTHYECKON CBETOBOM BOJIHBI, UCXOS U3 COOTHOLLIECHUS
HEOIPENEIEHHOCTEN KOOPANHATA-BOJIHOBOE YHUCIIO.

Coopmynupyiite mpaBuiao 0TO0pa rIaBHBIX JUPPAKIUOHHBIX MAKCUMYMOB TIPU
midpaxiun OpayHrodepa MIOCKUX BOJIH HA OJHOMEPHON AU(paKIIMOHHON peréTke
Yro takoe nmapamerp audpaxiumn?

Kak cooTHOCSTCS 3HaUeHMS MapaMeTpa Au(PaKIUU B CIIydyae FreOMETPUUYECKON ONTHKH,
madpaxun Openenst u audpaxun Opaynrodepa?

MoxHo nu nonyunuts audpaxiuio @payHrodpepa Ha chepudeckux BOIHAX?

Paznennst Keanmoeo onmuueckue saenenus u InemeHmobl KBAHMOBOU MEXAHUKU
.JIaﬁopaTopHaﬂ paﬁoTa «I/I3yquue CIICKTpPa U3JYIYCHUS aTOMa BOJAOpOaAa»

1.

O NN kW

e

3anummure (GOpMyINbl KOPIYCKYJSPHO-BOJIHOBOTO Jyaiu3Ma Ui 3JEKTPOMAarHUTHOTO
U3JIy4eHUS

Kakue skcnepuMeHTaIbHO YCTAHOBJICHHBIC IMOJIOXKEHHS aTOMHOM ¢u3uku Havyama XX
BEKa HE MOAJAIOTCS KJIACCUUECKOMY OIMCAHUIO?

Coopmynupyiite noctynarsl bopa s atoma Bogopoaa

Yto Takoe ri1aBHOE KBAHTOBOE YUCIIO?

Urto Takoe criekTp?

UYto Takoe cepus B CIEKTPax U3JIy4EHMsI UM MOIJIOLEHUS aTOMaMu Bojgopoaa?

Yo Takoe sHEprus HOHMU3ALMK aToMa BoJopoa?

3anuIInTe BBIPAKEHUE OHHEPIMM DIIEKTPOHA B aTOME BOJOpOJa 4Yepe3 DHEPIHI0
MOHU3ALUN

3anummre cepuanbHyto hopmyny bansmepa

. B B030yXIEHHOM arome BOAOpOJA 3JCKTPOH HAXOAMUTCS Ha YETBEPTOM YpPOBHE.

CKOJIBbKO JIMHUH TOSIBUTCS B CIIEKTPE U3IYUYEHHUS TAKOro aToma?



MMHHCTEPCTBO HAYKY Y BBICIIET'O OBPABOBAHUS POCCUMCKON SOEJIEPALIA
OENEPAJIBHOE 'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUYPEXJAEHHWE BBICHIEI'O OBPA30BAHMA

«MOCKOBCKHH NOJUTEXHUUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWM IMOJIMTEX)

Hanpasnenue noaroroBku: 08.05.01 CTpouTenbcTBO YHUKAIBHBIX 3aHUI U
COOpPYKECHUU

OII (mpoduns): «CTpOUTETHCTBO BHICOTHBIX U OOJIBIIEITPOTIECTHBIX 3IaHUN U
COOPYKECHUIN»

Kadenpa dusznka

(manMeHoBaHME KaeIphI)

Matepuajibl K 3a4€Ty

10 TUCIUIUINHE busnka

(HaUMEHOBaHHE TUCLUILIINHBI)

Dopma npomescymouHou ammecmayuul, NPosepsaouias CmeneHb 0C80eHUs
xomnemenyui OIIK-1, OIIK-2

Oopa3sen oOuJiera 1 3a46Ta

MMHHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCUNCKOU DEJIEPALINN
DEIEPAJIBHOE 'OCYAAPCTBEHHOE BIOJIP)KETHOE OBPA30OBATEJIbHOE YUPEXXIEHME BBICIIEI'O OBPA3SOBAHU S
«MOCKOBCKHU NOJUTEXHUUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWM IOJIMTEX)

dakynpTeT 0a30BBIX KOMIIETEHIMH, Kadeapa «Pusnka»
JucnurimHa «pusnkay
O6pasoBatenbHast mporpamma «[IpoMbIIuIeHHOE W TPaXKTaHCKOE CTPOUTEIHCTBOY

Kypc 1, cemectp 1
3auém no pazoeny «Mexanukay

BUWJIET Ne 1
1. TlonoxxeHue 1 ero OTHOCUTENBHOCTb.
2. Ananorust Mex Iy MOCTyNaTelIbHbIM U BpallaTeIbHbIM JBUKEHUSIMU
3. B nonke maccoii 240 xr crouTt uenoBek maccoit 60 kr. JIoaka TbIBET CO CKOPOCTHIO 2 M/C.

YenoBek MPHITaeT C JOAKH CO CKOPOCTHIO 4 M/C OTHOCUTENBHO JIOJIKUA B CTOPOHY
IIPOTUBONOJIOKHYIO ABMKEHHUIO JOAKUA. HallTH CKOpPOCTh J10JKM NOCIE IPhKKa YeIOBEKa.

VrBepxaeHo Ha 3acenanny kadenpsl «Pusukay «__ » 2019 r., mpoToxoin Ne.

3aB. xadenpoit / /
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BOHpOC])I AJIFA IMOATOTOBKH K 3aqéTy o pasaeay «MexaHuKa»

IlonoxeHue 1 ero OTHOCUTEIILHOCTb.

Tpaekropus. Conpukacaromasicsi OKpy>KHOCTb. LIeHTp 1 paguyc KpuBHU3HBI TPAEKTOPUU

CKOpOCTh ABUXKEHUS U €€ OTHOCUTEIBbHOCTb.

Yckopenue. KacatenbHoe 1 HOPMaJIbHOE YCKOPEHUS.

JlekapToBa cucTeMa KOOpAUHAT.

KunemaTnueckue 3aKOHBI IBHKEHUS

[TocrynaTtenbHoe ABrKeHUE abcomoTHO TBEPIOTo Tena (ATT).
[TonsiTre cunbl. AGCOTIOTHOCT CUIIBI B KIIACCHYECKOW MEXaHUKE.
IloHsATHS paBHOACHCTBYIOLIEH U COCTOSHUS TIOKOSL.

. IlepBb1ii 3axk0H HproToHa. HEpLanbHbIE CHCTEMBI OTCUETA.

. Bropoii 3akoH HeroroHa 1 3ak0oH BceMUpHOro TAroTeHus.

. IMI1y16C ¥ 3aKOH €ro U3MEHEHHSL.

. Tperut 3akoH Hp0TOHA ¥ COXpaHEHUE UMITYJIbCA 3AMKHYTOM CUCTEMBI.
. Yapsl ¥ pa3peIBbL.

. IlonsiTHE CHIIOBOTO MOJIA

. DneMenTapHas paboTa u paboTa Ha KOHEYHOM IEPEMEIICHUH.

. MomHOCTb.

. Kunernueckas sHeprus 1 3aKoH €€ U3MEHEHUsI.

. IloTeH1ManbpHbIE CUIIOBBIE T10JI U IOTCHIMAIbHAS SHEPIUsl.

. Mexanudeckast SJHEPIUs U 3aKOH €€ U3MEHEHUS.

. KoHncepBaTuBHBIE CUCTEMBI.

. DIIEMEHTapHBIN yTroj IOBOPOTA U YIiIoBas CKOPOCTh

. CBs13p MEX/ly YIJIOBOM U TMHEWMHON CKOPOCTSMH.

. YTJ10BOE yCKOPEHHUE.

. KacaTenpHOoe 1 HOpMaJIbHOE YCKOPEHHUS BO BPAILATEIbHOM JIBUKEHUU
. Bpamarensnoe nmxenue ATT.

. MOMEHT UMITyJIbCa U MOMEHT CHJIBI

. 3AKOH N3MEHEHMSI MOMEHTA UMITYJIbCA.

. MOMEHT uMILynbCa 1 yrjiioBast CKOpocTb. MOMEHT UHEPLIMH.

. OCHOBHOE ypaBHEHUE AMHAMUKH BpamiareapbHoro asumxeHus ATT

. OceBble MOMEHTBI HHEPLIMY HEKOTOPBIX TEI

. Teopema IllTelinepa

. PaboTa n kuHeTHUYeCcKast SHEpTrHsi BO BPAIlaTEIbHOM JBHKEHUHU

. AHanorus Mey NoCTyIaTEIbHbIM U BpallaTeIbHbIM JBUKEHUSAMMU.



BOHpOC])I AJIA IMMOATOTOBKH K 3aqéTy o pasaeay «BHCKTpOMaFHeTI/ISM»

IlepBbie Bonpockl Ouiera

1. Onpenenenue 3MeKTPOCTaTUUYECKOro nosd. Onucanue GU3NIecKoro MEKTPOCTaATHIECKOTO
I10JI ¢ IOMOIIBbIO BEKTOPHBIX NoJiel. [lose anexTpuyeckoi Hanpspk€HHOCTH. OnpeneneHue
BEKTOpA 3JIEKTPOCTATUUECKOM HANPSKEHHOCTHU C MOMOILBIO 3akoHa KysoHa.

2. IlpuHIMn cyneprno3uiuy Nojeil B OTHOLEHUH Hanpspk€HHOocTH. [lone nunos.

3. Ilonstue tenecHoro yria. [IoHsTHE MOTOKA 3IEKTPOCTATUYECKON HAIIPSHKEHHOCTH TOYEYHOTO
HMCTOYHMKA B BAKyyM€ 4€pe3 3aMKHYTYIO IIOBEPXHOCTD.

4. Teopema Octporpaackoro-I'aycca B BakyyMe.

5. Teopema Octporpajackoro-I"aycca B Bakyyme U pacu€T moJisi OTHOPOJHO 3apsKEHHOM cephl.
6. Teopema Octporpazackoro-I'aycca B BakyyMe U pacué€r 1oJieil 0THOPOJHO 3apsHKEHHOM
IIJIOCKOCTHU ¥ BO3YIIHOI'O KOHJIEHCATOPA.

7. Teopema Octporpanackoro-I'aycca B BaKkyyMe U pacuéT 1oJisi OHOPOAHO 3apsHKEHHON HUTH.
8. IloTeHManbHOCTD 3EKTpocTaTHUecKoro nois. Ilonsatue norennuana. Beipaxenue
CKJIIPHOT'O TIOJIsI MOTEHIMAJIA Yepe3 BEKTOPHOE MoJie HanpsHKEHHOCTU. BriBo hopMyiibl
IIOTEHIMaja TOYEYHOr0 UICTOYHUKA B BaKyyMe.

9. lloTeHuManbHOCTH AeKTpocTaTudeckoro noss. Ilonsrue norenunana. Beipaxkenue
CKaJIIPHOTO I10JIS IIOTEHLIAAJIA Yepe3 BEKTOPHOE I10JIe HANpsKEHHOCTU. [1ose moTenuana
OJTHOPOHO 3apsKEHHOM chepbl B BaKkyyMme.

10. IToreHManbHOCTH 3IEKTpOcTaTHUECKOro nois. [lonarue norennuana. Beipaxenue
CKaJIIPHOTO I10JIs IIOTEHLIMAJIA Yepe3 BEKTOPHOE I10JIe HaNpsKEHHOCTU. 11ose moTenuana
OJIHOPOJIHO 3apsKEHHOM IUNIOCKOCTU B BAKYYME.

11. IToTeHMaNnbHOCTH 3IEKTPOCTATUUECKOT O N0JIs B BakyyMme. [loHsATHE MOTEHIIMANA.
BeIpaxeHue cKasipHOTo 10JIs IOTEHLMAlIa Yepe3 BEKTOPHOE IToJIe HanpshKEHHOCTH. [lore
IIOTEHIMAaJIa OTHOPOJHO 3apsKEHHOM HUTH B BaKyyMe.

12. TlonsiTHe TpaiueHTa CKAIAPHON (DYHKIIMU HECKOJIBKUX IEPEeMEHHBIX. Bripaxenue
BEKTOPHOI'O IOJIs1 HAIPSKEHHOCTH YEPE3 CKAISIPHOE I10JI€ ITOTCHIMANIA.

13. PaGoTa 31eKTpOoCTaTHUECKOTO IMOJIs IO MepeMeleH 0 TpoOHoro 3apsaaa. [lonarue
HaIpPsDKEHHUS.

14. IToTeHumanbHast SHEPrUsl CUCTEMBI TOUEUHBIX U HENPEPBIBHO PacHpeIeNEHHbIX 3apsA0B.
15. IloHsTHE AMANEKTPUUECKOM cpeabl. MexaHu3M MOoJIIpU3aluy HEMOISPHOTIO AUIJIEKTPUKA.
Bexrop nonsgpusanuu. {usnnekrpudeckas BOCIPUUMYUBOCTD JUDJIEKTPUYECKON CPEIbI.

16. Ilonsatue quanexTpuueckoit cpeapl. IloTeHnmanbHas 3HEPrus AEKTPUUECKOT0 JUIOIBHOTO
MOMEHTA B JIEKTPUYECKOM I10JIe. MexaHu3M IMOJIAPU3aLUHU MTOJISIPHOIO TUIIEKTPUKA.
JusiiekTpudeckast BOCIPUMMYUBOCTD AUDJIEKTPUKA.

17. Ilone cBsA3aHHOrO 3apsiia B NOJIPU30BaHHOM AUAJIEKTpuke. Teopema OcTporpaackoro-
I'aycca B nuanexTpuke. BeKTOpHOE 10JI€ AIIEKTPUUYECKON MHAYKLIHHU (JIEKTPUUIECKOTIO
CMEILEHUS) U €€ CBSI3b C MOJIEM JIEKTPUUECKON HAIPSHKEHHOCTH.

18. CBsi3p MEXY AIIEKTPUYECKON HANPSHKEHHOCTHIO CBOOOIHBIX 3apsi/I0B B BAaKyyMe U B
JUDIIEKTPHUKE.

19. IlonsTre npoBoAdIEH Cpeabl. DIEKTPOCTaTUUECKUI IPOBOAHUK. Pacnipenenenue
HECKOMIIEHCUPOBAHHOIO 3aps/1a 10 AIEKTPOCTaTUIECKOMY IIPOBOJHUKY. DIEKTPOEMKOCTD
YEAUHEHHOTO IIPOBOJHUKA.

20. AHanu3 cucTeMBI «IIPOBOASAIINN IIap — TOYEUHBIN 3aps» METOIOM 3€PKaJIbHbIX
n300paxeHuil. 3a3eMIICHHE.

21. B3anmHast 371eKTpOEMKOCTD. [LITOCKUI KOHJIEHCATOP U €T0 AMEKTPOEMKOCTh. CIIocoObI
COCIMHEHMS KOHJCHCATOPOB.

22. Bzaumuas anektpoémkocts. Cheprudeckuil KOHIEHCATOP U €T0 IIEKTPOEMKOCTb.

23. B3aumHas 31eKTpoEMKOCTb. L{MIMHApruYecKnii KOHAEHCATOP U €ro AIEKTPOEMKOCTb.

24. DHeprus yeOUHEHHOTO 3apsHKEHHOT0 IIPOBOIHUKA, 3apsKEHHOT0 KOHIGHCaTopa U 00BEMHOM
IJIOTHOCTH DHEPIUU JIEKTPOCTATUUECKOIO MOJIS.



25. OCHOBHBIE IOHATHUS TEOPUH IIEKTPUUECKOT0 TOKA: BEKTOP MNIOTHOCTH TOKA U CHJIA TOKA.
CBs13b MEXly HUMH.

26. 3akon Oma B muddepeHranbHoN popme.

27. 3akon OMma B MHTErpajibHOU (hpopMe Ui OTHOPOAHOTO ydyacTka. CONpOTUBIIEHUE YUaCTKA.
CrniocoObl coeTMHEHUsI COTIPOTUBIICHUH.

28. 3akon Oma B UHTErpajibHON (OopMe Uil HEOJHOPOIHOTO ydacTKa. [1omoKuTenbHbIe 1
orpunarenbubie DJC. DHepreTHuecKuil CMbICI MHTErpaIbHOIro 3akoHa OMa.

29. 3akon Oma Ju1st MPOCTOro KOHTYypa. 3akoHbl Kupxroda.

30. 3akon Jlxxoyns-Jlenna.

Bropsie Bonpockl OniieToB

1. BextopHoe npoussenenue. IlpaBuino Moayist 1 IpaBUIIO HAIIPaBICHUSL.

2. IlonsATHE MarHUTHOrO 10JiA. MarHuTHas MHAYKUUS KaK CUJIOBasi XapaKTEPUCTUKA MarHUTHOTO
nosisi. MarauTHas cocrasiiromas cuisl JIopenua.

3. 3axon buo-Casapa-Jlaniaca (bCJI) B BakyyMme.

4. JIBe BEKTOPHBIE XapAKTEPUCTUKN MarHUTHOT'O TOJIsI B MATHETUKE U CBSI3b MEXKAY HUMM.
BeipaxkeHust 00bEMHOI IIOTHOCTH SHEPTUU MAarHUTHOTO T10JISE B MarHETHKE

5. Ilpumenenune 3axkona bCJI B BakyyMe: MarHuTHasi MHAYKLHUS B IEHTPE BUTKA C TOKOM.

6. Cuna Amrnepa AJ1s IpOBOJAHMKA C TOKOM 3JIEMEHTAPHOM JUIMHBI U JJIs IIPSIMOTO ITPOBOJHUKA C
TOKOM KOHEUYHOH JJIVHBI.

7. MarHMTHBII MOMEHT U BO3JICHICTBUE HA HETO MarHUTHOI'O MOJIs. AHAJIOTUS MEX]ly BUTKOM C
TOKOM ¥ MarHUTHOM CTPEJIKOM.

8. MaruutHbIi notok. Teopema Octporpazackoro-I'aycca uiss MarHUTHOTO 10JISL U BBIBOJIBI U3
HEE.

9. PaboTa cuibl AMiiepa B ciiyyae y4acTKa MPOBOAHHUKA C TOKOM

10. PaGota cunbsl Amriepa B citydae 3aMKHYTOTO KOHTYpa ¢ TOKOM

11. IloHsTHE HNUPKYJIALUN BEKTOPHOTO MOJIs1. 3aKOH ITOJIHOTO TOKA B BAKYYME U B MAarHETHKE.
12. TIpumeHeHue 3aK0Ha IMOJHOTO TOKAa: MarHUTHOE T0JIe OECKOHEYHO JUIMHHOTO MTPOBO/JIA C
TOKOM B BaKyyMe.

13. IIpuMeHeHne 3aK0Ha MOJIHOI0 TOKA: MarHUTHOE 110JI€ TOHKOI'O TOPOMU/1a ¥ ITTMHHOTO
COJICHOW 1.

14. SIBnenue 3nexTpoMarHuTHON MHAYKIuK. 3akoH @apazes u npasuio Jlenua. [lonsatue
00paTHOH CBSI3H. 3aKOH AIEKTPOMArHUTHOW WHIYKIIHH.

15. Ipuuunsl 9/1C MHAYKIMH B IBUKYLIUXCS IPOBOJHUKAX U B HEM3MEHHBIX KOHTYpax
IIPOBOJHUKOB B IIEPEMEHHOM MarHUTHOM I0Jie. BUXpeBoe 31eKTpUYECKOE M0JIE€ U BBIPAXKEHHUE
yepe3 Hero DJ1C HHAYKIMY B HEMTOJABMKHOM KOHTYPE ITPOBOJHUKA.

16. KonmnuecTBo 3apsiia, NpoTEKIlIee B KOHTYPE MPOBOJHUKA IIPU U3MEHEHUN TOTOKOCLIETIICHUS
KOHTYypa.

17. SIBnenune camounaykuuu. Ilonsitue naaykruBHoctH KoHTypa. J1C CaMonHAyKIMH. 3aKOH
Oma 1715 yyacTKa LeNH ¢ UHAYKTUBHOCTBIO. DHEPrusi MarHUTHOT'O MOJISl IIPOBOIHUKA C TOKOM.



MMHHCTEPCTBO HAYKY Y BBICIIET'O OBPABOBAHUS POCCUMCKON SOEJIEPALIA
OENEPAJIBHOE 'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUYPEXJAEHHWE BBICHIEI'O OBPA30BAHMA

«MOCKOBCKHH NOJUTEXHUUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWM IMOJIMTEX)

Hanpasnenue noaroroBku: 08.05.01 CTpouTenbcTBO YHUKAIBHBIX 3aHUI U
COOpPYKECHUU

OII (mpoduns): «CTpOUTETHCTBO BHICOTHBIX U OOJIBIIEITPOTIECTHBIX 3IaHUN U
COOPYKECHUIN»

Kadenpa dusznka

(manMeHoBaHME KaeIphI)

Matepuajibl K 3a4€Ty

10 TUCIUIUINHE busnka

(HaUMEHOBaHHE TUCLUILIINHBI)

Oopa3sen YK3aMEeHAIMOHHOTO OWJIeTA

MMHHUCTEPCTBO HAYKU U BBICILIET'O OBPA30OBAHUS POCCUNCKOM DEJIEPALINN
DEIEPAJIBHOE T'OCYAAPCTBEHHOE BIOJIPKETHOE OBPA30OBATEJIbHOE YUPEXXJIEHME BBICIIIEI'O OBPA3OBAHU S
«MOCKOBCKHUU NOJUTEXHUUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWMH IMOJIMTEX)

dakynpTeT 0a30BBIX KOMITETEHIMH, Kadeapa «Pusnka»
JucnurimHa «pusnkay
O6pasoBatenbHast nporpamma «[IpoMbIIUIEeHHOE W TPaXKTaHCKOE CTPOUTEIHCTBOY

Kypc 2, cemectp 2
OKzamen no pa3deﬂy «Konebanus, éonnvl, onmuxa, keanmosas c])u3uka»

BUJIET Ne 1
1. BeiHyX1eHHbIE KOJIeOaHMs.
2. Mudpaxius OpayHrodepa Ha MIETH U HA OTHOMEPHOU TU(PPAKIIMOHHON pemETKe.

3. B cmekrpe aroMapHOro BOAOPOAA W3BECTHBI JUIMHBI BOJH TPEX JIMHWM, NMPHHAIEKAIINX
onHOM U ToH xe cepun: A =97.26;4, =102.58; 4, =121.57 um. Haiitu anuubl BONH Ipyrux

JIMHUM B AaHHOM CIICKTPC, KOTOPBIC MOXHO IMPEACKA3aTh C IOMOIIBIO 3TUX TPEX JIMHUH.

VrBepxaeHo Ha 3acenaHny kadenpsl «Pusukay «__ » 2019 r., mpoToxoi Ne.

3aB. xadenpoit / /




BOHpOCLI AJIA MIOATOTOBKHU K 3K3aMEHY IO pa3aejay «PU3HKA TEMJIOBbIX

Nk =

10.

11

18.

19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

AABJICHU

[Mpenmer T/I. PaGoTa u termio.

Tl mapamerpsl u T/] cocrosiHue.

PaBHoBecHbIe u HepaBHOBeCHBIE T /] cocrosiHus. ['as.

Temmneparypa kak ¢pyHkuus paBHoBecHoro T/l cocTosiHuS.

VYpaBHeHue coctosaHus. MeanbHslii ras.

Buytpennsis sHeprus kak ¢pynxius Tl cocrostaus: nepsoe Havano T/1.
IIepBoe Hauvano T/I it nuaeanbHOro rasa. Tenmo€MKOCTH UACAIBHOIO I'a3a B Pa3IMUHbIX
porueccax.

VYpasuenue Ilyaccona

[Ipouecc Jxoynsa-Tomcona

OOpatuMble U HEOOpPATUMBbIE TPOIIECCHI.

. Bropoe nauano T/l. OuTpomnusi.
12.
13.
14.
15.
16.
17.

S-T npuarpamma

Bo3zpacTtanue sHTponuu B HEPAaBHOBECHBIX IPOLIECCAX U30JIMPOBAHHON CHUCTEMBI.

Yucno Asoraapo. MossipHas Macca U KOJIMYECTBO BELIECTBA

KonzneHncupoBanusle cpenpl. Pazmepsl MoneKy.

Wneanphelii ra3 ¢ Touku 3peHuss MKT. OcHoBHoe ypaBHenne MKT naeansHoro rasa
Oproauueckas TeopeMa. 3aKOH O PAaBHOM paclpeeIEHUU SHEPT UM TEINIOBOIO IBUKEHUS
B COCTOSIHUU TETJIOBOTO PaBHOBECHSL.

BHyTpeHHss 3Heprus UAeaJbHOrO ra3a U €ro TEIIOEMKOCTU B pa3jIMUYHBIX IpoLeccax ¢
Touku 3peHust MKT.

MuKpOKaHOHUYECKOE U KAHOHUYECKOE PACIIpENEICHUS.

Uucna 3amojHEHUS OJHOYACTUYHBIX COCTOSIHUM W OJHOYACTUYHBIE (YHKIUU
pacnpeneneHus

Pacnpenenenne Makcseina.

Haubonee BeposTHasi CKOPOCTh MOJIEKYJIbI

Cpennsisi CKOPOCTb MOJIEKYJIBI

CpenHekBaipaTH4Hasi CKOPOCTh MOJIEKYJIbI

Pacnpenenenue bonbsimana. bapomerpuueckas ¢popmyna.

MaxkpocoCTOsSIHUE U €r0 CTaTUCTUYECKUM Bec. CTaTUCTUYECKUM CMBICI SHTPOIIUH.
TennonpoBoanocts. KoapduumeHT TenaonpoBoHOCTH

Huddysus. Koapounuent quddysun

Bsiskocts. KoaddurmeHnt Bsaskoctu

CBs13b ITPOLIECCOB NEPEHOCA C SHTPOINUEN
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10.

11.
12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

27.

BOHpOCLI AJIA MIOATOTOBKHU K 3K3aMEHY IO pa3aejay «Ko.ﬂeﬁam/m, BOJIHbI,
OIITHKA, KBAHTOBasl (1)1/131/1143»

Juddepenunanbupie oneparopsl Teopuu mnojs. IloTeHIManbHble M BUXPEBbIE BEKTOPHBIC
TI0JIS1.

BeiBO 4eTBEPTOro M BTOPOTrO YypaBHEHMM MakcBela Ha OCHOBAHMM MAaTeMaTHYECKOMU
Teopemsl ['aycca

BriBoz nepBoro ypaBHeHHs1 MakcBelljia Ha OCHOBAaHUM MaTeMaTHYecKoi TeopeMbl CTokca
Tperbe ypaBHeHue MakcBemuia B cilydae CTalMOHApPHOIO M HECTAL[MOHAPHOIO
pacnpeneneHus 3apsaa. TOK CMELeHUs.

Onpenenenue rapMoHMYeckuX kosnebanuid. [lepuon, yacrora, HUKIMYecKas 4acToTa, ¢asa.
KommiekcHoe mpescTaBieHne rapMOHUYecKuX Konebanuid. Cynepno3uius rapMOHHYECKIX
KOJICOAHUH OJTHOM YacCTOTHI.

HuddepennnanbHoe ypaBHEHHE TapMOHUYECKUX KoseOaHui. I[lpumepsl uaeanbHBIX
KOJIEOATENbHBIX CHCTEM: TapMOHHUYECKMHA OCIWUIATOP, KojeOaTeabHBI KOHTYp C
KBa3HCTAIMOHAPHBIM TOKOM. ['apMOHHYeCcKHEe KOJIeOaHUsS C TOUKU 3PEHHUSI SHEPTUH.
OpHOMEpHOE M TpPEXMEpPHOE BOJIHOBOE ypaBHEHHME. BoylHa Kak pelleHHe OJHOMEPHOIO
BOJIHOBOT'O ypaBHEHUs. [lmockas u cepruueckasi BOJIHBI.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

BexkTop IUIOTHOCTM TIOTOKAa SHEPruM DIIEKTPOMATHUTHOW BOJNHBI (BEKTOp YMoBa-
[lolinTHHra).

["apmoHuveckue BOJIHBL: (pa3a, [UIMHA BOJIHBI, BOJTHOBOH BEKTOp, BOJHOBAs MOBEPXHOCTb.
®da30Bast CKOPOCTh U JUCIIEPCUOHHOE COOTHOILIECHUE. IHTEHCUBHOCTh TAPMOHUYECKUX BOJIH.
[TakeTsl rapMOHUYECKUX BOJIH. [ pynmoBast CKOpOCTb.

Bpemennas korepeHTHOCTb. Bpems korepeHTHOocTH. HM3nyueHue cBeTa peallbHBIMU
ncroyHukaMu. Lyr BosH. /yimHa korepeHTHOCTH. [1lMpruHa 4aCTOTHOrO OKHA.
IIpocTpaHCTBEHHAsT KOIEPEHTHOCTh: KOIEPEHTHBIE U HEKOI'€PEHTHbIE UCTOYHUKU. [IoHATHE
Jy4a B BOJHOBOM onTuke. IHTepdepeHuus nByx chepuieckux BosH. [IpocTpaHCTBEHHBIN U
ONTHYECKUH XOA. YCIOBHS HMHTEP(HEPEHIIMOHHOIO MaKCMMyMa M MHHHUMYyMa B Cllydae
JBYXJIy4eBOU UHTEP(DHEPEHIIUH.

Cxema FOnra. CriocoObl ee peanusauuu. Pazmep MHTEpPEpPEeHIMOHHON KapTHUHBI M JUIMHA
KOI€pPEHTHOCTH UCTOYHUKA U3ITyUYECHUS.

WuTepdepeniiys B TOHKUX TUIeHKax. [1omockl paBHON TOMIIMHBI U paBHOTO HakiIoHa. Konbua
Heiotona. IlpenenbHas mis uHTephEpeHIUMH TOJIIMHA TUICHKM M €€ CBs3b C JIMHOU
KOI€pPEHTHOCTH UCTOYHUKA U3ITyUYECHUS.

IIpunnun I'roitrenca-®Openens. Meron 30H @penens. [loka3arenbCTBO Ha €ro OCHOBE
IIPSIMOJIMHENHOCTH PaclpOCTPAHEHHUs CBETA.

Hudpaxiust @penenst Ha KPyriioM OTBEPCTUH U JIUCKE.

Hudpaxus OpayHrodepa Ha HIeTH.

Hudpaxius @payHrodepa Ha OTHOMEPHOH pelIeTke.

Judpaxius Ha KpucTanueckoi pemerke. @opmyna Bynsga-bparra.

OnnomepHast audpakIMOHHAs peIIeTKa KaK CHEeKTpaJbHBIA HMHCTPYMEHT. Pazpemaromas
cuia.

JluarpamMma MHTEHCHBHOCTM IIONEpeYHON BOJHBL. (CTENEeHb KOIEPEHTHOCTH  OCEMl.
HopmanbHble KOOpAWHATBHIL.

[Monspusanus (a30BO-HEKOTEPEHTHBIX BOJH. 3akoH Maimoca. YacTUYHO MONMSpU30BAHHBIN
CBET.

[Monsgpuzanus (Ha30BO-KOTEPEHTHBIX BOJNH. Ilmockas. KpyroBas W AIUIMITHYECKas
MOJISIPU3ALIUH.

TennoBoe n3nyuenue. 3akon Kupxroda. AdcomoTHo uepHOe Teno u GpyHkius Kupxroda.
BreipakeHue CnekTpasbHO-00BEMHONM TUIOTHOCTH U3TYUYEHHs] 4Yepe3 CPEIHIOK SHEPTHUIo
BOJIHOBOI'O COCTOSIHMSI pE30HATOpA.

Knaccuueckuit u KBaHTOBBIH 1oxoA K pacuery ¢pyHkuuu Kupxroda. @opmyina [Tnanka.



28. Bueunuii potorddexr. YpaBHeHue DUHIITEHHA.

29. 3ddexr Kommnrona.

30. ®oTonbl. KopnycKynsipHO-BOJIHOBOW Jyaau3M JIEKTPOMArHUTHOTO U3JIy4YEHHUS.
31. T'unoresa ne-bpoiins. Bonna ne-bpoiins

32. DKcnepruMeHTaIbHBIE I0Ka3aTEIbCTBA BOJIHOBBIX CBOMCTB MUKPOYACTHI]

33. Cratuctuyeckuii cMbIc BOJIH MaTepuu. [loHsATHE BOIHOBOW (DyHKIUN

34. Tlpunnun cynepno3unuu. CooTHOIIEeHUs HeonpeaenénHocrei [ elizendepra



