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Pabouas nporpamMMa AUCHUILIMHBI pa3paboTaHa B COOTBETCTBUU C:

1) @enepanbublii  3akoH Poccuiickoit ®@eneparuu ot 29.12.2012 Ne 273-®3 «O06
oOpaszoBanuu B Poccuiickoit denepanumy (¢ U3BMEHEHUSMH U IOTIOJTHEHUSIMH);

2) denepanbHBI  TOCYIApPCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT BBICIIETO 00pa30BaHHSA
(ypoBeHb OakamaBpuwara) 1o HampamicHUIO ToarotoBku 15.03.04 ApTomarm3aius TEXHOJIOTHYECKUX
MIPOLIECCOB U MPOU3BOJICTB, YTBEP)KACHHBIM Mpuka3oM MuHHCTepcTBa 00pa3oBaHMs M Hayku Poccuiickoii
®enepanuu ot 9 aBrycra 2021 roga Ne 730 (manee — ®I'OC BO).

3) [Ipuka3 MunuctepctBa obpazoBanusi u Hayku Poccuiickoit @enepanuu ot 05.04.2017
Ne 301 «O6 yrBepxaenun [lopsimka opraHu3auy U OCYIIECTBICHUS 00pa30BaTEeIbHOMN JCSITEIBHOCTH
1o o0Opa3oBaTeNbHBIM MpOrpaMMa BhICHIEr0 00pa3oBaHMs — IMporpaMMa OakanaBpHuara, porpamMmam
CHELUAINTETA, IPOrPaMMaM MarkucTpaTypbh».

4) Y4eOHpIM mIaHOM (OYHOW, OYHO-3a04HOW (opM O0OyYeHHs) IO HaIpPaBIICHUIO
[IOAITOTOBKH
15.03.04 ABToMaru3anys TEXHOJIOTMUECKHUX MPOLIECCOB U IPOU3BOCTB.

PaGouas mporpamMma JUCLUIUIMHBI BKJIFOYAET B c€0s OLICHOYHBIE MaTepHallbl Ul IIPOBEAECHUS
TEKYIIIEr0 KOHTPOJISl YCIIEBAaeMOCTH U MPOMEXKYTOYHOM aTTecTaluu 1o qucturuinae (PoH T OLeHOYHbIX
CPEICTB IS IPOBEIEHUS TEKYILIErO0 KOHTPOJIS yCIIEBAEMOCTH, IPOMEKYTOUHOM aTTECTALUU 110 UTOT'aM
OCBOEHUS JUCLUIIIINHBI).

ABTtop: Kpacunpaukos O.M.. mpodecco .0.-M.H., Kadbeapsl MMT
(ykazats ®HO, yueHyIo CTEeNeHb, yIeHOe 3BaHNE WU JOJKHOCTB)

[Tporpamma onoOpena Ha 3acenanuu kadenpsl [IMul (mpotokon Ne 8 ot 27.06.2025 ).



1 Ienw u 3aga4u OCBOCHUS AUCIUILIAHBI
K ocHOBHBIM 1e/15IM OCBOCHUS AUCHUILUIUHBI «DU3MKa» CaeAyeT OTHECTH:

- (pOpMPIpOBaHI/IC HAay4YHOI'0O MUPOBO33pPCHUSA U COBPCMCHHOT'O (I)I/ISI/ILIGCKOFO MBIIIJICHUSA

- HpI/IO6pCTCHI/I€ MPAKTUYCCKUX HABBIKOB, H€06XOZ[I/IMI)IX A1 U3y4CeHHA C€CTCCTBCHHOHAYYHBIX,
O6H_Ier0(beCCI/IOHaJ'ILHBIX U CIICUAJIbHBIX JUCHUIIIIWMH
K ocHOBHBIM 3agavdaM OCBOCHUA AUCHHUIIIIMHBI «Duzukan CJIEeAyCT OTHCCTH:

— M3ydeHHe o0meit pu3nku B 00bEME, COOTBETCTBYIOIIEM KBATU(UKAIIMN OaKaiaBpa

2 Mecto nucuuniuabl B crpykrype OOII 0akanaBpuara

Huctummaa  «®dwusuka»  oTHocuTes K oOsarenpHorM yactd  (B1.1.18)  ocHOBHOM
o0Opa3oBaTeNbHON MporpaMMmbl OakajaBpuaTa HampaBieHus nojarotoBku 15.03.04 Asrtomaruzanus
TEXHOJIOTMYECKUX TPOLIECCOB U IIPOU3BOACTB.

Hucuunnmaa «®Pu3nka» B3aUMOCBs3aHa JIOTUYECKH U COAEPKATEIbHO-METOJUYECKU CO
caenyrommu auctuimaamu OOIT:

Maremarnka

TeopeTnueckas 1 IpUKJIaJHas MEXaHUKA

Pu3nyecKre OCHOBBI TEXHUYECKUX N3MEPEHUM.

3 IlepeyeHb IUIAHMPYEMbIX Ppe3yJbTATOB OO0y4YeHUs] 10 JUCHUILVIMHE (MOAYJII0),
COOTHEeCEHHbIE € MJIAHUPYEMbIMHU pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOI NPOrpaMMbl

B pesynbpTare ocBOEHUS NUCHUIUIMHBI (MOIYyJiA) Y OOy4arommxcsi (GOpMHUPYIOTCS CIEAYIOIUE
KOMIIETEHIIMM M JOJDKHBI OBITh JOCTUTHYTHI CJEIYIOIIME pe3yJibTaThl OOY4YeHHs] Kak JTam
(bopMHpPOBaHUS COOTBETCTBYIOIINX KOMITETECHIIUMA:



B pe3yabTarte HNuaukatop IlepeyeHb NJIAHUPYEMBIX Pe3yabTATOB 00YUY€EHUs MO
O0CBOEHUS JOCTHKEHHS AUCHHUIIJIHHE
oOpa3oBaTebHOM KOMIIeTEeHIIUH
NMPOrpaMMBbI

oOyuaromuiics
A0JIKeH 00J1a1aTh
OIIK-1. HOIIK-1.1. 3HaTh: OCHOBHEIE (PU3MUYECKUE 3aKOHOMEPHOCTH.
ITpumenaTs [Tpumenser YMeTb:  HUCHONB30BaTh  (U3MYCCKHE  3aKOHOMEPHOCTH B
€CTCCTBCHHOHAYYH | CCTCCTBCHHOHAYYHBIC HpO(l)eCCHOHaHBHOfI esITeIbHOCTH.
bIC W |1 OOIEHHKEHEPHBIE | Byapers: METOJaMH WCIIOJIb30BaHMs busryeckux
OOIICHHKEHEPHBIE | 3HAHUS MPH PEIICHAH | 33 0HOMEpPHOCTEI B IPOpECCHOHAIBHON AESTENBHOCTH.
3HAaHUSA, METOMABI | MPO(EeCCHOHATBHBIX
MaTeMaTH4YeCcKoro |3ajau HNOIIK-1.2.
aHaym3a u | [Ipumensier MeTOBI
MOJICIMPOBAHUS B | MATEMATHIECKOTO
poQeCCUOHATBHO | aHAIH3a u

H IesITENIbHOCTHU

MOZACIIUPOBAHUA TIpU

pelieHrn
po(heCCHOHATBHBIX
3a1a4




4 CTpyKTypa M colep:KaHue TUCIUTIIUHbI

OO0mas Tpy10EMKOCTh JAUCIHUIUIMHBI COCTaBIIsICT 8 3a4ETHBIX €IUHUIL, T.. 288 aKaJIeMHUeCKHX
yacoB (u3 HMX 2164yacoB — camocTosATeNbHas padoTa CTYJIEHTOB OYHO-3a0YHOTO OTAeNeHus u 144
4acoB OYHOTO OTJeNieHus ). Pa3aensl TUCIUITMHBI U3YYaroTCsl BO BTOPOM M TPEThEM CEMEeCTpax.

Ounasn ¢opma o0yueHus

Bo BTOpOM cemecTtpe: nekuun — 36 4acoB, MPaKTUYECKHUE 3AHITHS
3aHATHS — 18 yacoB, popma KOHTPOJIS — IK3aMEH.

B tpethem cemectpe: jekuuu — 36 4acoB, MpaKTUUYECKHUE 3aHATHSA — 18 4dacoB, J1abopaTopHbBIC
3aHaTUA — 18 yacoB, popma KOHTPOISA — HK3aMEH.

OuHo-3a04Hast popma 00yueHHs

Bo BTOpoM cemectpe: snekuuu — 18 4acoB, MPaKTUUECKUE 3aHSATHUS
3aHATHA — 6 4acoB, GopMa KOHTPOJIS — SK3aMEH.

B tpetbem cemectpe: nexkuuu — 18 4acoB, MPaKTUUECKUE 3aHATHUSA
3aHATHS — 6 4acoB, (hopMa KOHTPOJIS — HIK3aMEH.

CtpyKkTypa U colep:kaHue AUCUUIUIMHBI «DH3MKa» MO CpoKaM M BHJAM PabOThI OTPa’KEHBI B
[Ipunoxenun A.

18 gacoB, abopaTtopHbIe

12 gacoB, nabopaTopHbie

12 gacoB, nabopaTtopHbie

Copneprxanue pa3aesoB JucHUILINEBL Bropoii cemecTp

1 BBenenne B ¢pusuvecKuii 1ad0paTOpHbIA NPAKTHKYM

[Ipsimble M KOCBEeHHBIE (u3nueckue uzMepeHus. OOpaOoTka pe3ylnbTaToB H3MEPEHUH U
AKCIEPUMEHTAIIbHBIE TOTPEIIHOCTH

2 KuHeMaTHKa NOCTYNATEIbHOIO JIBU/KEHUSA

Ousnyeckuii Bexktop. [lonstue opra. Teopus otHocutTenbHOocTH ['anmuned. Ilonoxxenue u ero
OTHOCUTEIBHOCTh.  Tpaektopuss martepuaibHoM Touku. Comnpukacaromascs IUIOCKOCTbh U
CONPHUKACAIOLIASACS OKPYXHOCTb. JJEMEHTAapHOE IEpPEMEIIEHUE U 3JeMEHTapHbli myTh. CKOPOCTh
JIBUKEHUSA U €€ OTHOCUTENbHOCTh. [IpuHIMI cyneprnio3unnu ABMXeHUH. Yckopenue. KacareiabHoe u
HOpMalIbHOE YyckopeHus. JlexkaproBa cucrtema koopauHaT. KuHemMaTuyeckue 3aKOHBI JIBHXKCHHSL.
[MoctynatensHoe nBmkeHue abcomotTHo TBEPaOTO Tena (ATT).

3 JIlnHaMHKAa NOCTYNATEeIbHOI0 IBUKEHUS

[TonsiTue cusbl. AGCOTIOTHOCTD CHIIBI B KJIaccuueckoil Mmexanuke. [IoHsATHS paBHOAEHCTBYIONIEH
u cocrossiaus mokos. IlepBwiii 3akoH HproToHa. MHepuuanbHble cHUCTEMBI OTCu€Ta. BTOpoil 3akoH
Hbtotona u 3akon BcemuphHoro tsrorenus. WmMmynabCc u 3akoH ero u3MeHeHus. TpeTuil 3akoH
HproToHa 1 coxpaHeHre UMITYJIbCa 3aMKHYTOM cucTeMbl. LIeHTp Macc cuctemsl. Y 1apbl U B3pbIBHI.

4 PaboTa u 3Heprus B NOCTYNATEJILHOM JIBUKEHUH

[Tonste cwioBoro mojs. DieMeHTapHas pabota W paboTa HAa KOHEYHOM TEPEMEIICHUHU.
Momnocts. Knnernueckass sHeprus U 3akoH €€ u3MeHeHusa. Teopema Kénwra. IloreHnmanbHbie
CWIOBBIE TIOJIA W TOTCHUMAJbHAs DJHEpPrus. 3aKOH M3MEHEHMs] IIOTEHUUAJIbHOM SHEpPIruM.
Henorenuumaneupie cunoBeie mousst. [lome cun cOmpoTHBIIEHHS Kak NpPHUMEpP HENOTEHIMAJIBHOIO
CUJIOBOTO MoJjisi. MexaHnuueckasi 3Heprus U 3aKoH e€ u3MeHeHus. KoncepBaTuBHbIE CUCTEMBI.

5 KuHeMaTHKa BpamaTeJJbHOT0 IBUKEHUSI

DNeMEeHTapHbI yroa MoBOpOTa U YIVIOBAasi CKOpPOCThb. CBsi3b MEXKAY 3JIEMEHTApHBIM YTIIOM
MOBOPOTa U dJEMEHTapHBIM mepeMenieHneM. CBs3b MEXKIy YIJIOBOW M JIMHEHHON CKOPOCTSIMHU.
VYrinoBoe yckopenue. KacatenpbHOoe U HOpPMaJIbHOE YCKOPEHHsS BO BpAaIlIaTE€IbHOM JBH)KCHHH.
Bpamarensnoe auwxkenue ATT. CooTHolleHHE MEXy BpalmlaTelbHbIM M IOCTYIATEIbHBIM
JBUKEHUSMH.



6 IlmHaMuKka BpamaTebHOI0 JIBUKEHUSA

MoMEHT uMITyJibca U MOMEHT CUJIbl. 3aKOH M3MEHEHUS MOMEHTa UMITyJibca. OTHOCUTEIBHOCTD
MOMEHTa HMIMyJibca. MOMEHT HUMIyJibca W YIJoBasg CKOpocTh. MomeHT wuHepuuu. OCHOBHOE
ypaBHEHUE AMHAMUKU BpamareabHoro aABuxeHuss ATT. OceBble MOMEHTBI HHEPIIMH HEKOTOPBIX TEJl.
Teopema Ilrteiinepa. Pabota u kuHeTWYecKas PHEPTrUs BO BpalaTeJbHOM JBWKeHUHU. [Iperneccus.
AHayorus Mexay MocTynaTeJIbHbIM U BpallaTeIbHbIM JIBUKEHUSMU.

7 OcuoBbl Tepmoaunamuxku (T)

IIpenmer TJ. Pabora u Ttemmo. TJ| mapamerpst u TJI cocrosiHue. PaBHOBecHble H
HepaBHoBecHble T/l cocrostnus. 'a3. Temmeparypa kak ¢yHkuusi paBHoBecHoro TJ[ cocTtosHus.
VYpaBHeHue coctosiHuA. MaeanbHblil ra3. BHyTpennss sHeprus kak ¢yHkuus T/l cocTosHus: nepsoe
Havano T/I. Tero€MKoCTH MaeaqbHOIO ra3a B pa3jiMyHbIX Iporeccax. OOpaTuMble 1 HEOOpaTUMbIE
npoueccsl. Bropoe Hauano T/,

OuTponus. Bozpacranue 3HTpONHMU B HEPABHOBECHBIX MTPOLIECCAX U30IHUPOBAHHON CUCTEMBI.

8 OcHOBBI MOJIEKY/ISIPHO-KMHETHYeCKOH Teopun cTpoeHusi Bemecrsa (MKT)

UYucno ABoraapo. Pazmepsl Mosekyl. Dproauueckas TeopemMa. 3aKOH O PaBHOM paclpeesIeHun
SHEPIUH TEIUIOBOI'O JBHMYKEHUS B COCTOSHUU TEIUIOBOIO paBHOBecUs. MneanbHbIi ra3 ¢ TOYKH 3peHus
MKT. BHyTpeHHsI dHEpIHsl UI€aJbHOTO Ta3a U €ro TEIJIOEMKOCTH B Pa3JIMUHBIX MPOLECCaX ¢ TOYKH
3penusst MKT.

Tperuii cemecTp 9 Di1eMeHTBI CTATHCTHYECKOH (PU3MKH

MUKpOKaHOHMYECKOE M KaHOHMYECKOE pacnpezeieHus. Yucna 3amoinHeHHs OOHOYaCTUYHBIX
COCTOSIHUI M OJJHOYAacTU4Hble PyHKIMM pacnpeneneHus. Pacnpenenenue Makcgemnna. Paciipenenenue
Bonbumana. bapomerpuueckas ¢opmyna. Pacnpenenenne I['mb6ca. MakpococTosHue U €ro
cratuctudeckuil Bec. CTaTUCTUYECKUI CMBICI SHTPOIIMH.

10 sIBnenus nepenoca

[Tonstne nokaneHOro TJ/[ paBHOBecus. BrIpaBHUBarImMe IMOTOKM W BEKTOPBI IIJIOTHOCTH
1oTokoB. Ci1ab0 HepaBHOBECHBIE CUCTEMBI B JIMHEHHOM pexkume. Koaddunuents! nepenoca. JlyimHa u
BpeMs cBOoOoaHOro mnpoOera. Beipaxkenue ko3(@uuueHTOB mNepeHoca Yepe3 MUKPOCKOMMYECKHE
XapaKTEPUCTHKHU MOJIEKYJIbl. SIBJICHUS IEpEHOCAa U SHTPOIUSL.

11 Hanpssk€HHOCTD 3JIEKTPOCTATHYECKOI'0 10JIA

DneKTpUUYeCKui 3apsii KaKk UCTOYHMK 3JIEKTpocTaTHueckoro nois. 3akoH Kynona. ITpunnumel
ONMU3KOACHCTBHS M JanbHOAEHCTBHA. [loHATHE (U3NYECKOTO MO, DIEKTPOCTATHUECKOE IOJIe KaK
YacTHBIN ciydyall ¢usndeckoro mnoss. MaTematudyeckue MOJs Kak CHOCOO OMHMCAHUSA HENpPEphIBHO
pactpenenéHHOM Marepuu. Hanpsok€HHOCTh Kak CHIIOBas XAapaKTEPHUCTHKA AJIEKTPUYECKOTO IIOJIA.
[IpyHIMI Cynepno3unIuu JJIEKTPUYECKUX IOJEH B NMPUMEHEHMH K HanpspkéHHoctu. [losme numois.
OcCOoOeHHOCTH CHJIOBBIX JIMHUI TOJS HANpsDKEHHOCTH AJIEKTpocTatudeckoro mnois. Ilotok BekTopa
Hanpspk€HHOCcTH. Teopema Octporpaackoro-I'aycca (OI) B Bakyyme. IIpumenenue teopemsr Ol nis
pacyéra HanpsKEHHOCTU PACIPENEIEHHBIX HCTOYHUKOB.

12 [oTeHUAJ 3JTeKTPOCTATHYECKOTO MOJIs

[loreHnmanbHOCTH ~ 3JEKTpocTaTHMUecKOoro  moisd.  lloreHmmam  kak  3HepreTUdeckas
XapaKTepUCTHKA 3JIEKTpOCTaTuYecKoro mnosis. CBs3b MEXAYy HamnpsKEHHOCTBIO M IMOTEHLIHUATIOM.
[IpyHIMI Cyneprno3uUUN 3JIEKTPOCTATUYECKUX IOJEH B NMPUMEHEHMM K moTeHuuany. Hampsokenue.
Pabota snexkrpocTaTHYeCKHX CUJI Ha IEpEeMEILeHHH TPOOHOTO 3apsaaa. DHEpIrus CUCTEMBI 3apsi/10B.

13 Indj1eKTPUKY U IPOBOJHUKHU B JJIEKTPOCTATHKE

Huanextpuueckas cpena. [lonspuzanus. dudnektpuueckas BocnpuuMunuBocTh. Teopema OI' B
TUAJIEKTpUKE. J(UdneKkTpudeckas MpPOHUIIAEMOCTb. DJIeKTpuyeckoe cMmenienue (Muaykuus). [lonstue
3JIEKTPOCTAaTHYECKOrO0 MPOBOAHUKA. Pacmpenenenue 3apsga MO €ro MOBEPXHOCTU. DJIEKTPUUYECKAS
€MKOCTh yEAMHEHHOIO NPOBOJHMKA. B3anmMHass €EMKOCTh JBYyX HpPOBOJHHUKOB. KoOHAEHCATOPHI.

DHeprus MEeKTPUIECKOTO TOJIS.
6



14 3aK0oHBI NOCTOSIHHOTO TOKA

Bekrop minotHoctu Toka. Cuna Toka. 3akoH Oma B nuddepeHnuanbHoit Gopme. YaenbHoe
compoTHBIieHHE cpenapl. 3akoH Oma B wuHTerpanbHOW ¢Gopme. CONpOTHUBICHHE YyYacTKa IEMH.
OnektpoaBuwxkymas cuina (DJC) yuactka. 3akon JIxoyns-Jlenna B uHTErpadbHOM © B
muddepeHnnaibHON hopmax.

15 Marnerusm

MaruutHOE mojie U €ro BO3ACHCTBHE Ha IBWXKYylHMecs 3apsabl. Cwia Jlopenna. MarnutHas
nHaykuus. Cuna Amnepa. MarHuTHBIE MOMEHT W BO3JEHCTBHE HAa HETO MAarHUTHOTO IOJIS.
Hcrounnkn MarmutHoro nois. 3akoH buo-Casapa-Jlamaca. Marautssii notok. Teopema OI' ms
MarHuTHOro moiist. PaGora cuipl Amriepa. 3akOH MOJHOTO Toka W Qu3uveckas Tteopema CTokca B
BaKyyM€ M B MarHetuke. Hanpspk€HHOCTH MarHUTHOrO 1moJids. MarHutHas BOCHPHUHUMYHMBOCTH U
MarHuTHas NpoOHUIaeMOCTh. JIMHelWHble MarHeTHKH (Iua- M MapaMarHeTHUKU) W HEJWHEHHBIN
MarHeTuku  (¢eppomarneruku). HamaramuuBanue  (eppoMarHeTMKOB: KpuBas  HaydajabHOU
HaMarHW4Y€HHOCTH, NPeJeNIbHAs U HENPEAeIbHbIE IETIIH rucrepesnca. JKECTKIe U MATKHE MarHETUKH.

16 DJIeKTPOMATHUTHAS UHIYKIMS

3akoH @apages u npaBwio Jlenna. BuxpeBoe anekrpuueckoe mnone. CaMOMHIYKLMS.
[lepexonHble npouecchl B 3JIEKTPUUECKOM e, DHEPrus MarHUTHOTO TOJIS.

17 YpaBuenuss MakcBeJia

Wnrerpanbubie TeopeMbl Teopuu mnonst: ['aycca u Crokca. IloTeHuuanbHble M BHUXpPEBBIE
BEKTOPHBIE MOJIs. TOK CMEIeHusl.

18. Kosebanus

I'apmonnueckue konebanus. uddepenunanbHoe ypaBHEHHE FApMOHUYECKUX KOJIeOaHul U ero
oOuiee pemieHue. BekropHoe npeacTraBieHUE rapMOHMYECKMX (DYyHKIUH. MexaHnueckue MasTHUKU.
WneanbHblil KOEOaTeNbHBI KOHTYp. ['apMOHMUEcKue KoyeOaHusi C YHEPreTHYECKOW TOUKH 3PEHUSI.
3aryxaromue KojeOaHus. BreiHyXIeHHbIE KojeOanus. Pesonanc aMmmiuTyapl. Pe3oHaHc ckopocTw.
AMIUIUTYAA MOTJIOEHUS M aMILTUTY/a IUCIIEPCUH.

19 Bounbl

Bo3mymienns MexaHnuueckoil cpeabl. BonHoBoe ypaBHeHue. BbIBOA BOJHOBOTO YpaBHEHMsS W3
ypaBHeHuil MakcBema. CBoWMCTBa 3JIEKTPOMAarHUTHBIX BOJIH. ['apmoHudeckue BoiHbl. DazoBas
ckopocTb. JlyimHa BOJHBL. BosiHOBOM BekTOp. VMHTEHCHBHOCTH TIapMOHHUYECKOM BOJIHBL. [lakeTsl
rapMoHuuYeckux BoJH. ['pynmoBas ckopocts. [InnHa korepeHTHOCTH. Bpemsi korepentHocTu. 20
HNurepdepenuns

SBnenune unrepdepenuuu. Korepentnsle ncrounukud. Heo6xonumple U 10CTaTOYHBIE YCIOBHS
KOT€PEHTHOCTH HCTOYHHMKOB. MHTepdepenuus cdepuuecknx BosH. ONTHUECKUH XOH. VY CIOBUS
UHTEPPEPEHIIMOHHOTO MAaKCUMyMa U MUHUMYyMa. Y CIIOBHE BpeMEHHOM KorepeHTHOCTH. Cxema FOwnra.
WNurtepdepennus B Tonkux miuéHkax. Kombpna Hetotona. IlpocTpancTBeHHass KorepeHTHOCTh. 21
JAudppakuus

SBnenne mudpakuuu. [lpuanun Iroiirenca-®penens. 3onbl Dpenens. [IpsMonuHeHOCTH
pactipocTpaHeHHs cBeTa B onxHOpomgHOW cpene. udpaxims DpeHens Ha KpyriioM OTBEPCTHH.
VYcnoBue reomerpuueckoil onTukU. YcioBue audpakuun Ppaynrodepa. Hudpakius DpayHrodepa
Ha IIEJIM U HAa OJHOMEpHOW mudpaxmuonHou pemérke. JAudpakius Ppaynrodepa Ha KpUCTAILIAX.
Ycnosue Bynbda-bparra. Paspemaromas cnoco6HOCTs TUGPAKIMOHHON pemETKU. AbTepHaTUBHOE
npunuuny [roiireHca-®penens onucaHue audpakuuu: napaMerp audpaxkuuu.  Audpakuus
®payHrogepa cXOIAIIMXCS BOJH.

22 Iloasipuzauus

[TonepeyHOCTh BOJH U MOJSpU3ALIMOHHBIE sBIEHU. J(narpamMMa uHTeHCUBHOCTH. [lonspusanus
B (pa30BO-HEKOT€PEHTHBIX BOJIHAX: HETOJISIPU30BAHHBIM CBET; IUIOCKOMOJISPU30BAHHBIN CBET; 3aKOH
Mantoca; yacTUYHO ToJsipU30BaHHbIM cBeT. [lonspusanust B (a30BO-KOTEPEHTHBIX BOJHAX: JieBas U



mpaBasi JUIMNTHYECKAs NOJsApu3anusl; Kpyrosas mnojspuzanus. ONTHYECKH aKTUBHBIE CpEIbl
[TonspuzanmoHHbIE METOBL: 3aKOH bprocTepa; IBOMHOE JIy4eNpeIOMIICHHE; TUXPOU3M.

23 KBaHTOBO-ONTHYECKHE SABJICHUSA

TemmoBoe wm3iydyeHne. OHepreTudeckas CBETUMOCTb, OCBEIIEHHOCTh M IIOIVIOLIAOIIAS
criocoOHOCTh. PaBHOBecHOe TemoBoe wu3mydeHue M 3akoH Kupxroda. dynkumsa Kupxroda u
abcomotHO uépHoe Teno (AUT). 3akon Credana-bonbimana, 3akoHsl Buna. ®opmyna Ilnanka.
Bremnnit  ¢poroadpdexr. Ipdexr Komnrona. Portonsl. KoprycKymsipHO-BOTHOBOH Iyalu3Mm s
3JIEKTPOMATHUTHOT'O U3JIy4ECHHUS.

24 DyieMeHTbI KBAHTOBOM MEXaHMKH

ATtoM Bostopoa o bopy. I'maBHoe kBaHTOBOE uncio. CepuanbHas popmyina banemepa.

l'unore3a ne-bpoins. Bonmna ne-bpoins. DxcnepumeHTanbHbIE JOKA3aTENbCTBA BOJIHOBBIX
cBOicTB MuKpouacTull. CtaTucTUYecKuit cMbica BoJH martepuu. [lonstue BomHoBOU GyHKIMN (BD).
[punuun cynepnosunuu. CooTHoleHus: HeonpeaenéHuocTen ['eiizendepra.

Atom Bonopona no Hlpenunrepy. OpOuTanbHOE M MarHUTHOE KBAaHTOBBIE YHCIA 3JIEKTPOHA.
CnuH anektpoHa. MexaHWYecKM M MarHUTHBIH MOMEHTHI MHOT'OJIEKTPOHHOrO artoma. lIpuHuumn
[Taynu. PacrpeneneHne 2JIEKTPOHOB MO  JHEPreTHUYECKMM  ypoBHsAM. Dusmyeckas OCHOBA
[IEPUOTUYECKON CHCTEMBI MJIEMEHTOB MeHieneena.

CamocrosiTe/ibHasi padoTa 00y4aronerocs

Koa. Tembl, pa3elibl, BBIHECEHHbIE HA CAMOCTOSITEIbHYIO OATO0TOBKY, BONPOCHI K MPAKTHYECKUM
yac 3aHSTHSIM; TEMATHKA KOHTPOJbHBIX PadoT u ap.

144/ | Bemnyxnennbie konebanus. Pezonanc. CioxxeHue KojieOaHui.

256 | OcHOBHBIE TIOHATHS MOJEKYJSPHOH (u3uku. MmeanbHblii ra3. YpaBHEHHE COCTOSHHSL.
Pacnipenenenust MoJIeKyJl IO CKOPOCTSIM U SHEPTUsaM. SIBIeHuUs: nepeHoca.

Peanbubie ra3pl. YpaBHeHue Ban—nep—Baanbca. Cxxmkenune ra3zoB. CBOICTBA KHUIKOCTEH:
MMOBEPXHOCTHOE HATsHKEHUE, cMaunBaHue. TBepabie Tena. TUmbl KpUCTAITUYECKUX PEIIETOK.
TennoemkocTs TBepAbIX Tel. Da3oBble nepexonasl | u 2 poxa.

[Monstpuzanust AUAJIEKTPUKOB. JIMAJEKTpUYECKass BOCIPUUMYUBOCTH M JIHUAJICKTPUUYECKas
NpoHUIIaeMOCTh. CEerHeTo’NIeKTpuku. Bekrop anexkrpuueckoro cmenieHusa. Teopema ['aycca
JUISL JIEKTPOCTATUYECKOTO MOJII B JUAJIEKTPUKE. YCJIOBMSI HA IPAHULE JIBYX AUDIEKTPHUKOB.
[IpoBOHUKHN B 3JIEKTPOCTATUYECKOM TOJIE. DJIEKTPOCTAaTHYECKAs 3allUTa. DJIEKTPOEMKOCT,
KoHAeHcaTophl. [locnenoBaTenbHOE U MapasiebHOE COEqUHEHHE KOHIeHCaTopoB. [InoTHOCTD
SHEPTUHU JIEKTPUUYECKOTO MOJIS.

OnemeHTbl  KBaHTOBOW  ctaTMCTUKM. [lpunmun Ilaynmu. ®ynkuus  pacnpeneneHust
®epmu/lupaka. CaepxmpoBoauMocTb. COOCTBEHHAass U TMPUMECHas  IPOBOJUMOCTH
MOJTYTIPOBOJIHUKOB, p-n nepexo. Mo u TpaH3ucTop.

DJIeKTpUYECKHE TOKM B BaKyyMe€ M Ta3ax. DMHCCHs 3JEKTPOHOB U3 MeTaiia. KoHTakT aByx
MetauioB. KoHTakTHas pa3HOCTh MOTEHIMAIOB. TEpMOAJNIEKTPUUECKUE SBJICHHUS U HX
npuMeHeHue. MarautHoe moJje aBwxkymerocss 3apsga. Cuna  Jlopenua. JIBuxkeHue
3apsOKEHHBIX YacTUIl B MarHUTHOM Toie. D¢ ekt Xoima. JleneHnue BEemecTB Mo MarHUTHBIM
CBOMCTBAM, MArHUTHAasi MPOHUIIAEMOCTb. MArHUTHBII MOMEHTBI 3JEKTPOHOB U aTOMOB.
IIpupona aua- ¥ napamarseTU3Ma.

Bexktop MarHutHO# monspu3anuy (HAMarHUYEHHOCTh). MarHuUTHasT BOCHPUUMYHMBOCTH H
MarHuTHasi MPOHUIAEMOCTh. HampsykeHHOCTh MArHUTHOTO TOJSI U €r0 CBSI3b BEKTOPOM
MAarHUTHOW WHAYKUIHMH. YCJIOBHUS HAa TPaHHUIIC JABYX MarHeTukoB. @eppomarnetuku. Kpupas
HamaranuuBanus. ['ucrepesuc. Temneparypa Kropu. Autudeppomaruetuku. ®eppuThi.
SBnenue caMomHAYKUMU. MHIYKTUBHOCTH KOHTypa. M3MeHEeHHME TOKa INpU 3aMbIKaHUU U
pa3MBIKaHUM TIEMH, COJACPIKAIICH WHIYKTUBHOCTh. DHEPrUsi MAarHUTHOTO IMOJISI KOHTypa ¢
ToKOM. OOBbEMHas MJIOTHOCTh SHEPTUH.

BuxpeBoe anektpuueckoe mojie. Tok cmemieHus. YpaBHeHuss MakcBeisia kak o0oOIiieHue
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DKCIIEPUMEHTAJIBHBIX  3aKOHOB  JJIEKTPOMAarHeTu3Ma. B3auMOCBA3b  3JIEKTPUYECKOTO H
MarHMTHOTO  MOJE€H.  ONeKTpoMarHuTHOe  moje. [IpyHIMI ~ OTHOCUTENBHOCTH B
ANEKTPOJANHAMUKE DIIEKTPOMAarHUTHOE ToJIe. Cxopocts pacrpocTpaHeHus
AJIEKTPOMATHUTHBIX BO3MYILICHHUM.

BonHoBBIE ypaBHEHUS.

[Tonspuzanusa cBera. 3akoH Maimoca. Ilosmgpuzanus mpu OTpakKE€HWH W TMPEIOMIIEHUU Ha
IpaHULE [BYX JIHWIEKTPUKOB. J[BoHOEe IydenpenomiieHue. VcKycCcTBEHHas onTHYecKas
aausorponud. [lonsgpu3anvoHHBIE TNPU3MBI W MOJAPOMIBL.  BpameHue IUIOCKOCTH
NOJIpU3ALIUY.

BsaumopneicTBue cBeTa ¢ BelecTBOM. Jlucnepceus cBera. DIEKTPOHHAs TEOPUS AUCIIEPCHUM.
AGcopOrus cBera.

[TpoxoskaeHnEe YacTHIIbI CKBO3b MOTEHIMANIBHBIN Oapbep. TyHHenbHbIH 3¢ dexT. CioHTaHHOE U
BBIHYKJICHHOE U3lyueHne. OnTudeckrue KBaHTOBbIE FeHEepaTOphl (J1azephl).

[TonmyyeHne peHTIeHOBCKUX Jiyueil. PeHTreHoBckue cmekTphl. 3akoH Mosznu. Jludpakius
PEHTICHOBCKUX JIy4yell Ha IIPOCTPAHCTBEHHOM pEIIETKE. PEHTreHOCTPYKTYpHBIM U
PEHTIEHOCIIEKTPAJIbHBIN aHAIM3.

OnemMeHTbl (DU3MKK 3JIEMEHTapHbIX YaCTUI[: KOCMHUYECKOE W3JIy4eHHE, MIOOHBI, ME30HBI,
qacTULbl M aHTUYacTulpl. ['mnepoHbl. CTpaHHOCTh M YETHOCTb. THUIBI B3aMMOIECHCTBUN
srieMeHTapHbIX yacTull. Knaccuukanus sneMenTapHbIx yacTull. KBapku.

5 O6pa3oBaTe/ibHbI€ TEXHOJIOTHHU

Meroavka mpenojaBaHus JUCHMIUIMHBI «DU3MKa» TpeaycMaTpUBaeT HCIOJIb30BAHKE
pa3nuuHbIX (HOpM MPOBEAEHUS TPYIIOBBIX U UHIUBUAYAIbHBIX ayAUTOPHBIX 3aHATUN B COYETAHHUH C
BHEAYJIUTOPHON paboToi ¢ 1enblo (GopMupoBaHUS W pa3BUTHI NPOGECCHOHATBHBIX HABBIKOB
CTYJEHTOB. 1) HznoxkeHue INEKIMOHHOTO MaTepuala MO PsIy pa3felioB COMPOBOXKIAETCS
npeseHTammsimu -~ Microsoft  Office  PowerPoint, BkIrouUaromMu — HCIOJNIB30BAHUE  TEKCTOB,
(hOTOCHUMKOB, PUCYHKOB, CXEM, MOJIeNICH, BUPTYyalIbHBIX DKCIIEPUMEHTOB.

2) B xoxe nexuuit NpoBOAATCS AEMOHCTPALMOHHbBIE SKCIIEPUMEHTHI

3) CTyneHTbl  BBIIONHSIOT — JabopaTtopHble  paboThl.  YueOHbIE  MaTepHalbl  JJis
CaMOCTOSITEIILHOW pabOThI MO MOATOTOBKE K JOMYCKY M K 3alUTe JTA0OPATOPHBIX PadOT CTYICHTHI
MOTYT MOJTy4aTh JUCTAHIIMOHHO C caiiTa Kaeapsl.

4) TlpoBepka pe3yibTaTOB BHEAYAUTOPHON pabOTHI CTYJEHTOB OCYIIECTBISETCS ¢ TIOMOIIBIO
OTIpOoca U 3alIUTHI JJA0OPATOPHBIX PadoT.

5) Ucnonb3oBaHue HHTEPAKTUBHBIX (POPM TEKYIIET0 KOHTPOJIS B (hopMe ay TMTOPHOTO UH-
TE€PHET-TECTUPOBAHUS.

6 OueHouHble CcpeACTBA ISl TEKYIIEr0o KOHTPOJSI YCHEeBAEMOCTH, NPOMEKYTOYHOM
arrecTallid MO0 HWTOraM OCBOCHUSI [IHMCHUIUIMHBI M Yy4eOHO-MeToaMYecKoe olecrevyeHue
CaMOCTOSITeIbHOM PadoThbl CTYICHTOB

B nmnpouecce oOyueHHMs HCIONB3YIOTCSI OLEHOYHBIE (DOPMBI CaMOCTOSTEIbHON palbOThI
CTYJEHTOB, OLICHOYHBIE CPEJCTBA TEKYLIEr0 KOHTPOJSI yCIEBAEMOCTH U MPOMEXKYTOUHBIX aTTECTALIMM:
Bo BTOpOM ceMecTpe BBHINOJHEHHE U 3alllUTa JIA0OPATOPHBIX pabOT MO MEXaHWKe;, PperyispHoe
IIPOBEJICHUE YCTHBIX OIIPOCOB; 3K3aMEH MO pas3aeny «MexaHukay

B TperbeM ceMecTpe BBHINOJIHEHHE M 3alluTa JAOOPATOPHBIX PAOOT MO 3JIEKTPOMArHETU3MY H
1a00paTOPHBIX PabOT MO KOJIeOaHUSIM, BOJIIHAM, ONITHKE;
pEryJsipHO€E MPOBEIEHUE YCTHBIX OMPOCOB;
9K3aMeH M0 paznenaM «DIeKTpomarHeTusm», «KomeOaHus, BOJHBI, onThka» «DH3KMKa TEIIOBBIX
saBreHui» 1 «KBaHTOBas Qu3MKa»



6.1 @oHa OULEHOYHBIX CPEIACTB /ISl NPOBedeHUS NPOMEKYTOUHON AaTTecTAllUuM
00y4YarIMXCs M0 TUCHUIIMHE (MOTYJIIO)

6.1.1 IlepeueHb KOMIIETEHIMI € yKa3aHHEM JTamnoB UX (OPMHUPOBAHHS B IMPOILIECCE OCBOCHUS
o0pa30BaTeIbHON MPOrpaMMBbl

B pe3ynbraTe 0cBOSHUS TUCIUTUTHHBI (MOIYIs) GOPMHUPYIOTCS CIICAYIOINE KOMIICTCHIINU:

Kon B pesyabTate ocBOeHus1 00pa30BaTeJbLHON NMPOrPaMMbl 00y4AKOLIHIICH JOKEH
KOMIIETEeHIIUH 00J121aTH
OIIK-1 [IpuMeHSATH  €CTeCTBEHHOHAy4YHble W OOLIEMHXXEHEpPHbIE  3HAaHUS,  METOMbI
MaTeMaTHYECKOTO aHalln3a U MOJICIMPOBAHUS B MPO(ECCHOHAIBHON JesITeTbHOCTH

B mpouecce ocBoeHus o0pa3oBaTeNbHONH MPOrpamMMbl JaHHBIE KOMIIETEHIIMM, B TOM YHCIE HX
OT/eNIbHBIE KOMIIOHEHTHI, (POPMHUPYIOTCSA MOATANTHO B XOJE OCBOCHUS OOYYAIOUMMMCS JUCLHILINH

(Momyreit), MPakTHK B COOTBETCTBUHM C YYEOHBIM IUIAHOM M KaJCHIAPHBIM TrpaduKkoM y4eOHOTO
mporuecca.

6.1.2 Omnucanue mokazareiaei W KPUTEPUEB OICHHWBAHHMSA KOMIIETEHIIUH, (OPMHPYEMBIX IIO
WUTOTaM OCBOCHHUS JIUCUHUILIMHBI (MOJYJIsl), OMMCAHUE 1K OLEHUBAHUS

[TokazareneM OlLlEHMBaHUSI KOMIIETEHIMI Ha Pa3IMYHBIX ATarnax uX (GOPMUPOBAHUS SIBIISIETCS
JOCTHKEHHE 00yUaroIIMMUCS MIIAaHUPYEMBIX pe3yJIbTaTOB 00YUYEeHHUs IO AUCHUILTUHE (MOIYJIIO).
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Kpurtepuu oueHuBanus

IToxazareasn ) 3 4 ‘ 5
OIIK-1. [IpumensTh ecTeCTBEHHOHAYYHbIE M O0IIEHH)KEHEPHBIE 3HAHMUSI, METO/Ibl MATEMaTHYECKOT0 aHAJIN3a U MOAEIMPOBAHMS B IPO(eCCHOHATIBHON NeSITENbHOCTH
3Hath: ocHoBHBIE | O0yyarommiics Obyuatomuiics AeMOHCTpUpYyeT HenonHoe | O0yvarommiics nemoHcTpupyeT | OOyqaromuiicss ~ JEeMOHCTPUPYET
¢busnueckue JNEMOHCTPHUPYET TOJHOE | COOTBETCTBUE 3HAHWI OCHOBHBIX (PM3MUYECKHX | YACTHYHOE COOTBETCTBHE 3HAHWH | TOTHOE COOTBETCTBHE
3aKOHOMEPHOCTH. | OTCYTCTBHUE WM | 3aKOHOMEPHOCTEH. JlonmyckaroTcst | OCHOBHBIX (PU3MYECKUX 3aKOHOMEPHOCTEH. | HEOOXOIUMBIX 3HAHMH OCHOBHBIX
HEI0CTaTO4YHOE 3HAYHUTEJIbHBIC omuoKwy, nposiBisieTcs | JlomyckaroTcsi He3HaYMTENbHBIE OLIMOKH, | GU3NYECKUX  3aKOHOMEPHOCTEH.
COOTBETCTBHE  3HAHWH | HEAOCTATOYHOCTh 3HaHUMH, 1o psify | HETOYHOCTH, 3aTpyAHEHHS npu | CBoboaHO onepupyer
OCHOBHBIX ()M3MYECKHUX | MOKa3arenel, OOyYalomMHCS  HCIBITHIBACT | aHATUTUYECKUX OTEPALIHX. MpUOOPETEHHBIMU 3HAHUSMH.
3aKOHOMEPHOCTEH. 3HAYHUTENILHBIE 3aTpyAHEHHUS npu
OIIEPUPOBAHMUHU 3HAHUSAMU NIPH UX NIEPEHOCE Ha
HOBBIE CUTYallHU.
Ymern: OO6yyaromuiics He | OOyuaromuiics  neMoHCTpupyeT HemonHoe | O0ywarommiics nemoHcTpupyet | OOyJaronuiicss ~ JeMOHCTPUPYET
UCIIOJIb30BATh ymeer WIN B | COOTBETCTBHE yMEHUi UCTIONIb30BATh | YACTUYHOE COOTBETCTBHE YMEHUI1 | IOJTHOE  COOTBETCTBUE  yMEHUM
bu3mIeckue HEJ0CTaTOYHOMN (hu3ugeckue 3aKOHOMEPHOCTH B | HICIIOJTE30BATh (hM3udeckue | NCIOJIb30BaTh ¢bus3mueckue
3aKOHOMEPHOCTH B | CTEHEHU ymeeT | npodeccoHaIbHOM JESITENbHOCTH. | 3aKOHOMEPHOCTH B IIPOGECCHOHAIBHON | 3aKOHOMEPHOCTH B
npoQecCHOHANBHOHN | HCIOIB30BATh HonyckaroTcs 3HAYUTENLHBIE OLMOKY, | AEITENPHOCTH. YMEHHS OCBOCHBI, HO | Mpo¢ecCHOHANTBHON
JeSITEIbHOCTH. ¢dusnueckue MpOsIBJIIETCS HEJOCTATOYHOCTh YMEHHM, IIO | IOMYCKAIOTCS HE3HAYUTEIbHbIE OIIMOKH, | JeSITETbHOCTH. CBoboHO
3aKOHOMEPHOCTH B | pIy rokazarenew, 00y4YaroIHiics | HETOYHOCTH, 3aTpyIHCHHS IIPU | OTIEPHPYET pHOOPETEHHBIMU
npodeccUoHATEHON UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYAHCHUS TIPY | AHATUTHYECKUX ~ OMeparysix, IepeHoce | yMEHUSAMH, MpHMEHSIeT KX B
JeSITEbHOCTH. ONIEPUPOBAHUN YMEHMSMHU IIPU MX IIEPEHOCE | YMCHUH Ha  HOBbIe, HECTaHIAPTHBIC | CUTyaLHUsIX MOBBIIIEHHON
Ha HOBBIC CUTYAIHUH. CUTYyallUH. CJIO’KHOCTH.
Bnagern: OOyJaromuiics He | O6ygaromuiics BIIAZICET Meromamu | O0ydaromuiics YaCTUIHO BraneeT | OOyJaromuiics B TIOJTHOM oOBeMe
METOAaMHU BJaJeeT win B | HCTIOJIB30BaHUS (u3nYecKuX | METOAAMHU HCIIONIB30BAHUS (U3MUECKUX | BIaJEET METOAaMHU
MCIIOJIb30BaHHMs HEe0CTaTO4YHON 3aKOHOMEpHOCTEH B  NPOo(ecCHOHATIBHOM | 3aKOHOMEPHOCTEH B MPO(ECCHOHANBHON | HCIIOTb30BAHUS ¢bu3nUecKuX
¢uznueckux CTCTICHH BJIAJICET | AESITENbHOCTH. JlomycKaloTcsl 3HAuMTENbHBIC | ACITENLHOCTH. HaBBIKM  OCBOEHBI, HO | 3aKOHOMEPHOCTEH B
3aKOHOMEPHOCTEH B | METOJJaMHU OMMOKH,  TPOSBISETCS  HEJAOCTATOYHOCTH | IOMTyCKAIOTCSl HE3HAYMTENbHBIE OMMOKH, | MpodecCHOHATEHON
npoQecCHOHATFHOHN | HCTIOTb30BaHUS BJIAJICHUS HaBBIKAMU MO Psy TIOKasaTeliel, | HETOYHOCTH, 3aTpyIHCHHS IIPH | IESITEITBHOCTH. CBo00o1HO
JeSITEIbHOCTH. ¢bu3nuecKux OOyuatomuiics HCHBITBIBACT 3HAYUTENbHBIC | aHAIMTHYECKUX ~ OMNEpalysaX, IEepeHOce | IPUMEHSET MOJyYeHHbIC HABBIKH B
3aKOHOMEPHOCTEH B | 3aTPyJHEHMS TNpPH NPUMEHCHWH HABBIKOB B | YMGHMH Ha  HOBBIE, HECTAHAAPTHBIC | CUTYyalHsX MOBBIILICHHON
npodecCHOHATEHON HOBBIX CUTYAIHSX. CUTYaIlUH. CJIO’KHOCTH.




JACATCIIBHOCTH.
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®opma NPOMEKYTOYHON aTTECTALMHU: IK3AMEH.

[TpomesxyTouHas arrectanusi oOydaromuxcs B popMe K3aMeHa MPOBOAMUTCS MO pe3yibTaTam
BBIIMIOJIHEHUsI BCEX BHJOB Yy4ueOHOM pabOThl, NPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM I10 JaHHOM
JUCHUIIIINHE (MOI[yJIIO), IIpU 3TOM YUYHUTBIBAKOTCA PE3YJIbTAThl TCKYIICTO KOHTPOJIA YCIICBAEMOCTH B
TeueHue cemecTtpa. OICHKa CTENEeHHW AOCTHKCHHS OOYYArOIIMMHUCS IUIAHUPYEMBIX PE3yJIbTaTOB
oOydeHHsI MO0 AWCHHUIUIMHE (MOJYJI0) TPOBOJMWTCS TPEMoJaBaTeieM, BEIyIIUM 3aHATHS TI0
JTUCLMIUIMHE (MOJYJI0) METOJOM SKCIEPTHOM oueHKU. [lo uToram mpoMexyTO4HOH aTrTecTaluu Io
JUCLUIUINHE (MOJYJII0) BBICTaBIISIETCS OLIEHKA «OTJIMYHO», «XOPOIIO», «YIOBIETBOPUTEIBLHO» WIH
«HEYAOBIETBOPUTEIBHO». K INPOMEXYTOYHOM aTTECTallMM JOIYCKAKTCS TOJIBKO CTYACHTHI,
BBINOJIHUBIINE BCE BUJIBI yUeOHOM paboThl, peyCMOTpEHHbIE paboueil mporpaMMoit 1Mo TUCIHUITIHHE.

IIIkxana ouneHuBaHUSA Onucanue

BeimonHensl Bce BuApl y4eOHOH pabOThI, NMPENyCMOTPEHHBIE YYEOHBIM ILIAHOM.
CTyZAeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMN, YMEHUH, HABBIKOB MPUBEACHHBIM B
TabnMuax IoKa3aTejel, Omepupyer NPHOOPETCHHBIMH 3HAHUSMH, YMEHUSIMH,
OtnmaaO HaBBIKAMH, IPUMEHSET UX B CUTYallMAX MOBBIIIEHHON clokHOCTH. [Ipn aTomM mMoryT
OBITh JOIyIIEHBl HE3HAYUTENbHBIE OMIMOKW, HETOYHOCTH, 3aTPyAHEHUS TIpU
AHAJTUTUYECKUX ONEpalusiX, IEPEeHOCe 3HAaHUH U YMEHHUH Ha HOBbIE, HECTAHIapPTHBIE
CUTYyaluHu.

BremonHensl Bce BUABI yueOHON pPaOOTHI, MPEeTyCMOTPEHHBIE YYEOHBIM IIIAHOM.
CTyeHT OeMOHCTPUPYET HETIOIIHOE, MPAaBHIFHOE COOTBETCTBUE 3HAHWM, YMEHHH,
HABHIKOB TIPUBEJCHHBIM B Ta0JMIaX TMOKa3aTeiei, MO0 eciu TpU STOM ObLTH
JIOTTYIICHBI 2-3 HECYIIECTBEHHBIE OIIHOKU.

Xopowo

BrimmostHeHBI Bce BUABI YIeOHON pabOThI, MPEIyCMOTPEHHBIC YICOHBIM IIAaHOM.
CTyneHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, B KOTOPOM OCBEIlIEHa OCHOBHAs,
HauOoJiee Ba)kHAs YacTh MaTepuaia, HO IPU 3TOM JOIMyIIeHa OJHA 3HAYUTEIbHAS
OomMOKa MK HETOYHOCTb.

Y 10BIETBOPUTENIBHO

He Bemomnen oguH wiau Ooiee BUAOB y4eOHOH pabOTHL, MPEIyCMOTPEHHBIX
yueOHbIM TaHoM. CTyIEHT NOeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMH,
YMCHHUII, HaBBIKOB MPHUBEICHHBHIM B TaOnMOax IOKa3aTeNel, JOIyCKaroTcs
3HAYUTETbHBIE OIMIMOKHM, MPOSBISAETCS OTCYTCTBUE 3HAHWH, YMEHHH, HABBIKOB IO
psAay TOKa3aTesed, CTYIEHT MWCIbITHIBAET 3HAYMTENbHbIE 3aTPyAHEHUS MpH
ONEpPHUPOBAHNUH 3HAHUSAMH U YMEHHUSMH IIPH UX IIEPEHOCE Ha HOBBIC CUTYaLlUH.

HeynosnerBopurenbsHo

@oHABI OLIEHOYHBIX CPEICTB MPEACTAaBIeHbl B IPWIOKEHNH A K padoueil nporpamMme.

7 YueOHO-MeTOAMYECKOe U MHPOPMAIMOHHOE olOecrneyeHue MUCHUIIMHBI
a) OCHOBHas JIuTEparypa

1 | Tpopumona T.U. Kypc puzuku : YueOnuk. — M.: Beicuras mkona, 2002.- 478 c.

2 | Tpodumosa T.U., IlaBnoBa 3.I'. COopHUK 3amay mo Kypcy ¢usuku c pemeHusmu. — M.: OUL]
«Axagemus», 2005. - 591 c.

0) IOTIOJTHUTENBHAS JTUTEpATypa

1 | Bonbkenmreiin B.C. CoopHuk 3aaau no obmemy kypey ¢puszuku. — M.: Kumxuslit mup, 2004.

2 | DNeKTpOHHBIM KOHCHEKT JIEKIUU 1o paszaenaMm «Ontuka. @usnka aToMa». DIEKTPOHHBIN pecypc
kadeapsl «Puzuka» 1IN MUCuC, 2011 r.
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3 | Cympyp W.T. Ab6pamoBa C.C. ®usumka. Meroauueckue YKa3aHHs [0 BBITOJHEHHIO
nabopatopHbeIX padboT/YueOHoe mocobue/ - Inektpoctans, I[N MUCuC, 2010. DneKkTpoHHBIH

pecypc kadeaps .

4 | KpacwipaukoB O.M. ®wusuka. Meroanueckoe pyKOBOJACTBO 10 00pabOTKe pe3ynbTaToB
usMepenuit, dnexrpocrans, 1T MUCuC, 2010. DnexTpoHHbIH pecype Kadeapsl.

B) IpOrpaMMHOE 00€CIIeYeHHE U UHTEPHET-PECYPCHI:
Omnepammonnas cucrema Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-612508131616
Oducusle npunoxenus, Microsoft Office 2013 (unu Hmke) — Microsoft Open License. JInuensus Ne
61984042
Microsoft Project 2013 Standart 32- bit/x64 Russian. AutuBupycHoe [10 Avast (GecrimatHast Bepcust)
NuTepHeT-pecypebl:
Ha caiite «OtkpbiToe oOpa3oBaHue», www.openedu.ru TNpeacTaBieHbl ydeOHBIE KYpPChI
Benyumx BY3oB Poccun,

Y4eOHo-MeToAUYECKUE MaTepualbl B 3JIEKTPOHHOM BUJIE, MIPEICTaBICHbI Ha caiiTe DIeKTpOHHAas

oubaroTeka
http://elibmgup.ru

HTb MOCKOBCKOro IOJUTEXHUYECKOTO YHUBEPCHUTETA

http://lib.mospolitech.ru;

OBC «YHuBepcuTeTcKkass KHura oHyaiie» http:// biblioclub.ru/;

9BbC « Jlaap» www.e.lanbook.com:;

Hammonanwsnas snexTponnast Oudiamoreka https://rusneb.ru/;

DneKTpoHHO-0MbInoTeyHas cucreMa u obpaszoBatenbHas miaatgopma «HOpaiit» https://urait.ru/
[one3npie yueOHO-METOAMYECKHE U MH(POPMAITMOHHBIE MaTepHaIbl PEACTABICHBI HA CAlTaX:

http://www.rsl.ru/ Poccuiickas ['ocymapcteennas buommoreka (PI'B), r. Mocksa

http://www.prlib.ru/ Ilpesunenrckas 6ubnuorexka um.b.H. Enprina

http://www.gpntb.ru/ I'ocynapcTBeHHas myOiauuHas Hay4yHO-TeXHU4YecKkas onbmaunorexka Poccust

http://www.nlr.ru/ Poccuiickas HanimoHanbpHast OMOINOTEKA

http://www. bibliotekar.ru/ Dnexrponnas 6unbnmnoreka;

http://elibrary.ru/defaultx.asp Hayunas snextponHas 6ubnuoreka

NN B PID | =

http://cyberleninka.ru/Hayunas snekrponnas 6ubaunoreka «KUBEPJIEHWUHKA»

8 MarepuajibHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI

HauMeHoBaHHMe clIeNUAJLHLIX MOMEIIEHUH U
NMOMeIleH i JJI51 CAMOCTOSITeIbLHOI padoThI

OCHAIIIEHHOCTEL CHEHAJBHBIX OMEIIeHUH 1
NMOMelleHH i 1JI51 CAMOCTOSITeIbHON padoThI

YueOnast ayauropus JekuronHoro Tama Ne 508,
yuebHOMaboparopusii kKopiryc, 144000, MockoBckas
00acTsb, T.

DeKTpocTalb, yi. Ileppomaiickas, 1.7

Komrutekt mebemnu, nepeHoCHOH
MYJIBTUMEIUHHBIN KOMILIEKC (TIPOEKIIMOHHBIN
dKpaH, MPOEKTOP, HOYTOYK)

YueOHas ayAuTOpus s 3aHATHIA CEMUHAPCKOTO TUIa Ne
503, yueOHO-1aboparopHsiii kopiryc, 144000,
MockoBckast 00J1acTh, T. DIEKTPOCTAlb, YII.
[lepBomaiickas, a.7

Komrmutekt mebemnu, nepeHoCHO
MYJIBTUMEIUHHBIN KOMITIEKC (TTPOEKIIMOHHBIN
9KpaH, MPOEKTOP, HOYTOYK)

JlabGopaTtopust «nekTpuaecTBo U MaraeTu3m» Ne 207,
nabopartopHblii kopiyc, 144000, MockoBckast 001acTh, T.
OnekTpocTans, yi. Ileppomaiickas, 1.7

Komrmext Mebenn, KOMITBIOTEPHI, OCITHILIOTpadbl,
aMIIepMETPBbI, BOJILTMETPHI, JIAOOPATOPHBIC
YCTaHOBKH, CTCH/IbI

Jlaboparopun «Ontuka» Ne 209, yue6HO-1a00paTOPHBINA
kopiyc, 144000, MockoBckast 0051acTh, T. DIEKTPOCTAITb,
yn. [lepBomaiickas, 1.7

Komruiekt Mebenn, KOMIBIOTEPEI, JTa00paTOPHEIC
YCTaHOBKH, CTEHbI, MOHOXPOMATOPHI,
pedpakTomerp, TUPppaKTOMETp, HOJIIPU3ATOP,
CTaHAapTHBIEC U TabopaToOpHbIE H3MEPHTEILHBIE
PUOOPBIL.
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http://cyberleninka.ru/
http://cyberleninka.ru/
http://elibrary.ru/
https://urait.ru/
https://rusneb.ru/
https://rusneb.ru/
http://www.e.lanbook.com/
http://www.e.lanbook.com/
http://elib-mgup.ru/
http://elib-mgup.ru/
http://lib.mospolitech.ru/
http://lib.mospolitech.ru/
http://www.openedu.ru/
http://www.openedu.ru/
http://www.openedu.ru/
http://www.openedu.ru/
http://www.openedu.ru/

9 MeToauuecKkue YKazaHnusd 1Jist oﬁyqammnxm M0 OCBOCHHUIO TUCHHUILINHBI

Meroanuyeckue ykazaHusi 1m0 padore HaJ KOHCIEKTOM JIeKUMH BO BpeMsl M IocJje
NpoBeIeHusl JIeKIHHU

B Xoje JEKIMOHHBIX 3aHATUH OOYYalOMMMCS PEKOMEHIYETCS BBITIOTHATH CICIYIOIIHE
JEHUCTBUS: BECTH KOHCIEKTHPOBAaHWE yYEeOHOTO Marepuaia; oOpamiaTh BHUMaHUE Ha KaTEropuH,
(hopMyITUPOBKHU, PACKPBIBAIOIIME CONCPKAHUE TEX WM WHBIX SBJICHHUM U MPOIIECCOB, HAYYHBIC BHIBOIBI
U TPaKTUYECKHE PEKOMEHJALMM MO HUX NPUMEHEHWIO; 3aJaBaTh IPEMNOJAaBATEN0 YTOUHSIOUIUE
BOIIPOCHI C LIEJIBIO YSICHEHUS] TEOPETUYECKUX ITOJIOKEHUH, pa3pellieHNs] CIIOPHBIX CUTYaIUil.

KenarenpHO OCTaBUTH B pabOYMX KOHCIIEKTaX IMOJIsl, HA KOTOPHIX BO BHEAYJAMTOPHOE BpeMs
MOXHO cleJaTh TIOMETKM W3 PEKOMEHJIOBAHHOW JIUTEPATYpPhl, JOMOJHSIOMKUE MaTepuai
MPOCITYIIaHHOMN JIEKIIUH, a TaKXKe MOJYePKUBAIOIINE 0COOYIO0 BaXKHOCTh T€X WJIM MHBIX TE€OPETUYECKUX
MOJIOKEHUH.

MeToanyeckue yKa3aHus K NPAKTHYECKUM 3aHATUIM

[Tpy MOATOTOBKE K MPAKTUYCCKUM 3aHITHIM OOYYArOIIMMCS HEOOXOUMO M3YYUTHh OCHOBHYIO
JUTEpaTypy, O3HAKOMHUTBCS C JOIMOJIHUTEIBHON JIUTEPATypOd, HOBBIMH IyOJUKAlUAMU B
MEPUOINYECKUX HW3JaHMIX: S>KypHaiax. [lpm »SToM yuecTh pEeKOMEHAAIMU TpernojaBareis |
TpeboBaHMs y4eOHON mporpamMmbl. B Xo0/€ MOATOTOBKH K MPAKTHUYECKUM 3aHATHSIM HEOO0XOIUMO
OCBOMTH OCHOBHBIE TIOHATHS M METOJIMKH pacyeTa MoKaszareyield, OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI.

B TedyeHHMe MPaKTHUYECKOTO 3aHATHS CTYJIEHTY HEOOXOIUMO BBITIONHUTH 3a/aHUS, BBIJIaHHBIC
MIpEnoIaBaTesieM, YTO 3aUMTHIBACTCS KaK TEKyIas padoTa CTy/ICHTA.

MeToan4yeckue yKa3aHHUs M0 BbINOJIHEHHIO KOHTPOJIbHOH padoThl

Jns 3akperieHus] NPaKTUYECKHMX HABBIKOB CTYJEHTAM MOTYT ObITh BBbIJAHbl THIIOBHIE
WHAWBUAYAIbHBIE 33/I1aHUs, KOTOPHIE JOJDKHBI OBITH CIaHBI B YCTAHOBJICHHBIHN MPENOJaBaTeieM CPOK.
BrinonHeHHbIe 3a1aHKs OLICHUBAIOTCS HA OLICHKY.

Llenb BBIMONHEHUS WHAMBUAYAIbHON KOHTPOJIBHOM pabOThI: MpOBEpKa YMEHUH M HaBBIKOB
CaMOCTOATEJIBHOTO PELIECHUs KOHKPETHBIX 3aJad [0 JAaHHOMY pa3fely IUCLUIUIMHBI, ITPOBEpKa
JIOTHYECKOT0 OOOCHOBaHHUS PEILICHUs, YMEHHA MPUMEHEHHE TEOPETHMUECKUX 3HAHHM K PEIICHHUIO
3a/ay.

MeToanuyeckne peKOMEHIAIUM 1JIsl CAMOCTOSATEIbHON PadoThI

CamocrosiTenpbHasi paboTa SBISETCS OJHUM W3 BUIOB y4€OHBIX 3aHsATHH. CamocTosTeabHas
paboTa HampaBlieHa Ha CAaMOCTOSATEIbHOE HW3YYCHHE OTACIBbHON TEMbl YYe€OHOW AMCIMIUIMHBI U
SIBJIIETCS 00sI3aTENbHOM A KaKJIOro o0ydaromierocsi, ee 00beM OIpenesseTcss YYeOHbIM IUIaHOM.
AynutopHasi camMocTosiTeNbHas padoTa MO JUCUUILUIMHE BBIMOJHSICTCS Ha yUeOHBIX 3aHATHSIX MOJ
HEMOCPEACTBEHHbIM  PYKOBOJACTBOM IpenojaBaTeNss M MO €ro 3aJaHuio. BHeayautopHas
camocTosITeNlbHAs paboTa BBHIMOMHSAETCS CTYISHTOM [0 3aJaHUI0 MpernojaBaTens, HO 0e3 ero
HETOCPEICTBEHHOTO YUacTusl. 3aJladyd CaMOCTOATEIbHON pabOThl CTyACHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON padoThI;

- OCBOCHHE COJICPKAHUS AUCIUTUIMHBL;

- yrayOJeHne colep:KaHusl U OCO3HAHUE OCHOBHBIX MOHSATUI AUCIUIUIMHEI;

- HCIONIb30BaHNE MaTepuana, COOPaHHOTO U TMOJYYEHHOTO B XOJ€ CAMOCTOSATEIbHBIX 3aHATHM
JU1s1 9 GEKTUBHOM MOJITOTOBKH K 3a4eTy/9K3aMEHYy.

Buel BHEayAMTOPHOI caMOCTOATEIHHONU paboThI:

- CaMOCTOSTENIbHOE U3YUYEHUE OT/IEIbHBIX TEM JUCHUIUINHBL,

- MOATOTOBKA K JIEKIIMOHHBIM 3aHATHIM;

- MOATOTOBKA K CEMUHApaM M MPAKTHUYECKUM 3aHITHUSIM;

- odopMIIeHHE OTYETOB IO BHITIOJHEHHBIM TA0OPATOPHBIM paboTaM U MOATOTOBKA K MX 3aIIUTE;
- BBITIOJIHEHUE PACYCTHO-TpadUICCKON paboTHI.
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J171s1 BBIMIOJTHEHUSI CaMOCTOSITEIBHOW pab0ThI HEOOXOIUMO MTPOUTH CIEAYIOIIHNE ITAIbL: -
orpezieNieHUEe LIeJIU CaMOCTOSTEIbHOU paboThI;

- KOHKpETH3alusl TI03HABaTeIbHOW 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTH K CAaMOCTOSITeTIbHOU paboTe;

- BBIOOD aJIEKBATHOTO crioco0a AeMCTBUS, BEAYILET0O K PELICHUIO 3a]aul;

- TUTAHUPOBAHKE Pa0OTHI (CAMOCTOSTENIBHON WIIH C MIOMOIIBIO MPEToaBaTelisl) Ha/ 3aJaHUEM;
OCYLIECTBJIEHUE B  IIPOLIECCE  BBIIIOJIHEHUS  CAMOCTOATEIbHOM  pabOThl  CaMOKOHTPOJIS
(MpOMEKYTOYHOTO U KOHEYHOT0) Pe3yJIbTaTOB pabOThl U KOPPEKTHUPOBKA BHITIOJHEHHS pabOThI; -
pedaexkcus.

10 MeTtoan4yeckue peKOMeHIAIMHU 1JIS NPenoaaBaTeisi

B3auMmopeiicTBue npenogaBaTenss CO  CTYJEHTAaMH MOYKHO pPa3[eluThb Ha HECKOJBKO
COCTABJIAIOLIMX — JIEKIIMOHHbIE, NPAKTUYECKHE W JIAOOpAaTOpHbIE 3aHATHA W KOHCYJIbTHPOBAHUE.
IIpenonaBaTens NODKEH IOCIENOBATENBHO BBIUUTATh CTYACHTAaM PAX JIEKIMH, B XOAE KOTOPBIX
ClIeQyeT COCPENOTOYMTh BHUMAHME HA KIIOYEBBIX MOMEHTaX KOHKPETHOIO TEOPETHUECKOIO
MaTepuaia, a TaKkKe OpraHM30BaTh MPOBEAECHUE NPAKTUYECKUX 3aHATHHA TakUM 00pa3oM, YTOObI
aKTUBU3MPOBATh MBIIUIEHUE CTYACHTOB, CTUMYJUPOBAaTh CAMOCTOATEIbHOE M3BJICUEHUE HMU
HE00X0IMMOW MH(POPMALIMU U3 PA3IMYHBIX UCTOUHUKOB, CPABHUTEIBHBIA aHAJIN3 METOJIOB PELICHUH,
COIIOCTABJIEHUE MOJYUYEHHBIX PE3yJIbTaTOB, (OPMYJIMPOBKY U apryMEHTALMI0 COOCTBEHHBIX B3IJIS/10B
Ha MHOTHE cTiopHbIe TIpoOiemMsbl. [lepen HagamoM npenogaBaHus Mpero1aBaTeto He0OX0uMO:

- U3y4YuTh pabouyro mporpammy, el U 3a7a4 TUCIUILUINHEI,

- YeTKO MPEeACTaBIATh ce0e, KaKhe 3HaHUs, YMEHHS U HaBbIKHU JIOJDKEH IpuoOpecTu

CTYJCHT; - TO3HAKOMUTCS ¢ BUAAMU Y4eOHOU pabOThI; - U3YUHUTh COJEPKAHUE PA3/IeNIOB

JUCLUIUINHEI.

B Xozme JEeKIMOHHOTO 3aHATHS TpenojaBareib JOJDKEH Ha3BaTh TeMy, Y4eOHBbIE BOIPOCHI,
03HaKOMMTb CTY/IEHTOB C IEPEYHEM OCHOBHOM U JOTIOJIHUTEIBHON JIUTEPATYPBI IO TEME 3aHATHS.

Bo BcTynuTenbHON YacTH JIeKIMM OOOCHOBATH MECTO M POJIb M3ydaeMOW TeMbl B yueOHOIl
JUCLMIUIMHE, DPACKpPBITh €€ IpPaKkTU4eCKoe 3HadueHHWe. Ecau yuraercs He mepBas JIEKIMs, TO
HE00X0IMMO YBSA3aTh €€ TeMy C MpeAbIAyIeH, He HapylIast JIOTUKU U3JI0KEHHs y4eOHOro Marepuania.
Jlekuuio ciieyeT HauWHaTh, TOJIBKO YETKO OOO3HAUMB €€ XapakTep, TeMy U Kpyr TeX BOIPOCOB,
KOTOpBIE B €€ Xoze OyIyT pacCCMOTPEHBI.

B ocHOBHOWH 4YacTH JIeKUMH CIIEAyeT pacKpbIBaTh COJAEp)KaHHE YYEOHBIX BOIPOCOB,
aKLEHTUPOBAaTh BHUMAaHME CTYJEHTOB Ha OCHOBHBIX KaTeropusx, SBIEHHUAX M NPOLECCaX,
0COOEHHOCTSIX MX MpOTeKaHMsA. PacKpbIBaTh CYIIHOCTh M COJAEp)KAaHHE Pa3lIUYHBIX TOYEK 3pPEHUS U
HAyYHBIX MOAXO0/I0B K OOBSICHEHUIO TE€X WM MHBIX SIBJICHUN U mporieccoB. ClieyeT apryMeHTHPOBAHO
000CHOBaTh COOCTBEHHYIO MO3HIIMIO MO CIIOPHBIM TEOPETHYECKUM BorpocaM. [IpHBOIUTH MpHMEpHI.
3a1aBaTh 110 X0y M3JI0KECHMS JIEKIIMOHHOIO MaTepuaia PUTOPUYECKUE BOIIPOCHI M CAMOMY JjaBaTh Ha
HUX OTBET. DTO CHOCOOCTBYET aKTHBM3AIMHM MBICIUTEIBLHOU EATEIbHOCTH CTYJIEHTOB, IMOBBIIIECHUIO
UX BHHMaHUS M UHTEpeca K MaTepualy JIEKIMH, €€ colepkaHuto. llpenonaBarens IODKEH
PYKOBOIUTH pabOTOH CTYJIEHTOB MO KOHCHEKTHPOBAHMIO JIEKIIMOHHOTO MaTrepuana, MOoAYepKHUBATh
HEOO0XOIUMOCTh OTPAXKEHHS B KOHCIIEKTaX OCHOBHBIX TOJOXKEHUH M3y4aeMO# TeMbl, 0c000 BBIAEIISA
KaTerOpPUIHBIN arapar.

B 3akmrounTenbHONW 4acTH JEKIMHM HEOOXOIUMO CPOpPMYIHPOBATH OOLIME BBIBOJBI IO TEME,
PacKphIBaIOIME CO/AEPKAHME BCEX BOIPOCOB, MOCTABICHHBIX B JIEKUUH. OOBSABUTH IJIaH 04EPETHOTO
MPAKTUYECKOTO WK JIaOOPaTOPHOTO 3aHATHS, JaTh KpaTKHE PEKOMEHIALNHU 110 OATOTOBKE CTYICHTOB
K TMPaKTHYECKOMY 3aHATHIO WK JabopaTopHOil pabote. OnpenenuTs MECTO U BpeMs KOHCYJIbTallUU
CTYZICHTaM, TIO)KEJaBIIUM BBICTYNIUTh HA 3aHATHH C JOKJIAZaMH W pedepaTaMd IO aKTyaJIbHBIM
BOIPOCAaM OOCYK/ITa€MOM TEMBI.
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Llenp mpakTHUECKUX U JTa0OPATOPHBIX 3aHATHH - 00ECNEYNUTh KOHTPOJb YCBOCHUS YU4EOHOTO
MaTepuasa CTyJIeHTaMH, PacllupeHre U yriiyOJieHne 3HaHUM, MOJyYeHHBIX UMU Ha JIEKIHUSIX U B XOJIe
camocTosITeNbHOM paboThl. IloBbimieHne 3¢G(EKTUBHOCTH NPAKTUYECKUX 3aHATUN JOCTUTaeTcs
MOCPEACTBOM CO3JaHMsI TBOPYECKOW OOCTAHOBKHM, DPACIIONIArarolie CTYyJAEHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3IJISIIOB U CYXKICHH 1O 00CyKIaeMbIM BOIIPOCAM, JKEJIaHHUIO Y CTYIEHTOB opaboTaTh
y IOCKH TIpU PELLEHUH 3a/1a4.

[Tocne KakaOro JIEKIMOHHOTO, JAaOOpPaTOpPHOTO W MPaKTUYECKOro 3aHATHS  CAeaTh
COOTBETCTBYIONIYIO 3allMCh B JKypHAJax yyeTa MOCEIIaeMOCTH 3aHITHN CTyJEHTaMH, BBIICHUTH Yy
CTapOCT Y4eOHBIX I'pyNN MPUYUHBI OTCYTCTBHUSI CTYJCHTOB Ha 3aHATHAX. [IpoBOAMTH TpymmoBbie U
MHAVBUAYAJIbHBIE KOHCYJIBTALIMK CTYJEHTOB 10 BONPOCAM, BO3HUKAIOIIMM y CTYACHTOB B XOJE MX
MOJITOTOBKM K TEKYyILEH M MPOMEXKYTOYHOM aTTecTaluy Mo y4yeOHOW MUCHHUIUIMHE, pEeKOMEHOBaTh B
MOMOLIb YYeOHbIE U JPYyrHe MaTepuabl, a TAK)KE CIPABOYHYIO JIUTEPATYPY.

DK3aMeH WIH 3a4eT MO AMCLUUIUIMHE MPOBOAMUTCA B (pOpME YCTHOTO OTBETa C IMOCIETYoIIen
WH/IMBUYaIbHOM Oecelof CO CTyJIEeHTOM Ha OCHOBE KOHTPOJIBHBIX BOINPOCOB. OIIEHKA BBICTaBIIAETCS
npernoJiaBaTesieM U oObsBIIsCTCS Mocie oTBeTa. [IpernoaaBarenb, MPUHUMAIOLINNA 3a4eT WM 3K3aMEH,
JMYHO HECET OTBETCTBEHHOCTD 3a MPaBUJIBHOCTh BBICTABICHUS OLEHKU.

11 OcobennocTn peaimzanuu IUCHUIIJIHHBI «Puzuka» 1 MHBAJIMAOB H JHI C
OrpaHu4¢HHBIMHA BO3MOKHOCTHAMMU 3/10POBbS

O6yquHe 110 JTUCHUITJINHEC «Duzukay HWHBAJIWJAOB U JIMI C OrPaHUYCHHBIMHA BO3MOXHOCTIAMU
3mopoBbst  (masiee  OB3)  ocymiecTBisercs — mpemogaBarelieM ¢ Yy4eTOM — OCOOSHHOCTEH
NCUXO(U3NUECKOTO PA3BUTHS, HHAWBUAYATbHBIX BO3MOXKHOCTEH M COCTOSHHS 370POBbSI TaKHX
00ydaromuxcsl.

O6yanOIIII/IeC5I C OI'paHNMYCHHBIMHU BO3MOXHOCTAMHU 3O0POBBA o0ecIieueHbl OJICKTPOHHBIMHA
00pa3oBaTeNbHBIMU peCypcamMu B (OopMax, afalTHPOBAHHBIX K OTPAHHYCHUSIM UX 37J0POBBSI.
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[Ipunoxenne A

CTpyKTypa U coJep:kaHHe TUCHUILITHHBI «DU3HKAY»

10 HAaNpaBJjeHuI0 NoaAroroBku 15.03.04 ABromaTH3anusi TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOACTB (0akaaBp)
Ounas ¢popma o0ydeHus1

Buabl yueOHoii padoThl,

BRJIIOYasA CAMOCTOATEC/IbHYIO

Ne Pasnen pPaBOTY CTYICHTOR, H @opMBbI aTTECTALMHA
n/m TPYJ0eMKOCTh B yacax
J | IVC | Jlab CpC |3JIP T |P | K/P | YO

1. Brenenue B puznueckuii 1a00paTOpPHBINA TPAKTHKYM. 2 8 +
2. KunemaTHka nocTynaTesIbHOIO ABUKEHUS 13 6 2 8 +
3. JlnHaMMKa MOCTyNaTeabHOTO ABMYKEHUS 2 8 +
4. PaboTa u sHepryus B OCTYNAaTEILHOM JABUKECHUH 2 8 +
5. Kunemaruka BpaiaTeabHOTro JIBUOKCHUS 6 2 8 +
6. JlMHaMuKa BpalaTeIbHOIO JBUKEHUS 13 2 8 +
7. OcHoBsl TepmoguHaMuk (T/1) 6 2 8 +
8. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH Teopun cTpoerus Bemectsa (MKT) 2 8 +
9. Brimonnenune nabopatopHoii padoTsl «MasTHHUK MakcBeiay 2 8 +

HToro Bo 2-oM ceMecTpe: 36 18 18 72
10. | DIeMeHTHI CTaTUCTHYCCKON (DH3UKH 6 4 4 +
11. | SIBnenus nepeHoca 4 +
12. | Hanpsk€HHOCTB 3IEKTPOCTATUYECKOTO OIS 4 4 +
13. | IloTeHIMam 3€KTPOCTATHIECKOTO TTOJIS 6 4 +
14. | AndneKTpruKky ¥ IPOBOJHUKH B 3JIEKTPOCTATHKE ) 4
15. | 3aKOHBI MOCTOSTHHOT'O TOKA 6 4 +
16. | JJabopaTtopHas paborta «/3yueHne 3aKOHOB TOCTOSTHHOT'O TOKa g + +
17. | Jlabopatopuas padota «lcciaemoBanne XapaKTePUCTHK DIEKTPOCTATUIECKOTO TIOTIS» + +
18. | Marunetusm 4 +
19. | DnexTpoMarHuTHasi HHAYKLHS 6 2 4 +
20. | YpaBHenus MakcBesna 4 +
21. | KoneGaHusi 1 BOJTHBI 2 4 +
22. | UnaTepdepeHuus 6 4 +
23. | Indpakims 2 4 +
24. | lonspuzanus 4
25. | KBanTtoBOONTHUYECKHUE SIBIECHUSA 10

" 6 2

26. | DneMeHThI KBaHTOBOM MEXaHHUKH 10
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7 Bemonnenne nabopatoproit pabotel «MccnemoBanne andpakunu Ppaynrodepa Ha N N
" | andpaKuMOHHON pemETKe»
28. | JJabopaTtopHas pabota «/3mepeHne U3nyueHus aToMa BOAOPOIa» 10 + +
29 JlaGoparopHas paborta «M3yueHue uHTEpPEPEHUIUH CBETa C MOMOLILIO OHUIPHU3MBI + .
| ®penens»
Hroro B 3-em cemecTpe: 36 18 18 72 9
Bcezo uacoeé no oucuunnune 72 36 36 144
OuHo-3204Has popMa 00yHeHUs
Bunsbi yueOHoii padoThl, BKJIIOYast . DopmblI
CaMOCTOSATEJIBHYI0 padoTy Bunbi camocrosTe ol padoThI aTTecTauMu
n/n Pazen CTY/IEHTOB, H TPY/0€MKOCTb B 4acax CTYA€HTOB *
J | I/C Jao | CPC |KCP | AC | YO | 3JIP P [ Kp |T 9 3
1.1 MexaHunka, MOJIEKYyJIsIpHas pU3KMKa U TEPMOJIUHAMHUKA 18 12 6 10 + +
Dopma ammecmayuu 1 1 C)
Bcero gacoB no aucuumuiHe BO BTOPOM CEMECTpe 18 12 6 108
2.1 DJIEKTPUYECTBO U MAarHETU3M 18 12 6 108 + +
Dopma ammecmayuu 1 1 C)
Bcero 4acoB 1o TUCHUIUIMHE B TPETHEM CEMECTPE 18 12 6 108
Bcero no qucnumninHe: 36 24 12 216

* — CokpameHusi JOpM OlEHOYHBIX cpeacTB cM. B [Ipuiioxenun B.




16



[Ipunoxenue b x pabodeit mporpamme

MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHIS POCCUMCKOM ®EJEPAIIAN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE VUPEXK/IEHVE BBICIIIETO OBPA3OBAHIS

«MOCKOBCKWI MOJUTEXHUYECKHAN YHUBEPCUTET»

(MOCKOBCKHWH IOJINTEX)
DNEeKTPOCTAILCKMH HHCTUTYT (pusmas)

MoOCKOBCKOI'0 MOJJUTEXHUIECKOI0 YHUBEPCHUTETA

Hanpasnenne noarotoBku

15.03.04 ABTOMaTH3aIMs TEXHOJOTHYECKHUX MPOLECCOB U MPOU3BOJACTB

OII (obpa3oBarenbHas mporpaMma)

((POﬁOTHZ%HpOBﬂHHLIC KOMIIJIEKCBD»

®dopma 00ydyeHHsI: OUHAsI, OUHO-3a0YHAast

Bune npodeccroHanbHO 1eATeNbHOCTH:
MIPOEKTHO-KOHCTPYKTOPCKAS.

Kadenpa: «MammHOCTpOUTENbHbBIE U METAJUTYPrHYECKHE TEXHOIOTHID)

®OH/I OHEHOYHBIX CPEJACTB
o IMCIHUIIJIMHE
«DPU3UKA»

Cocras: 1. [lacnopT QoHIa OIEHOYHBIX CPEICTB
2. OnucaHue OLIEHOYHBIX CPE/ICTB:
YCTHBIH OIIpOC,
3ammra J1abopaTopHBIX padoT,
BOIIPOCHI K AK3aMEHaM

CocraBuTeb:
noteHrt, 1.¢.-M.H. Kpacunpaukos O.M.

OnexrpocTanb 2025

17



ITacmopT ¢QoHIa OUEHOYHBLIX CPEICTB
o JUCHHILINHE «DU3nKay

Hampasienne noarotoBku
15.03.04 ABTOoMaTH3anMs TEXHOJOTMYECKHMX mnpoueccoB u mpoussoacts OII
(obpazoBarenbHas nporpamMma) «PoGoTH3MpPOBaHHBIE KOMILIEKChD» YPOBEHb

0akajiaBpuat

®dopma o0yueHHs
O4YHasi, 0YHO-320YHASA

Kona xonTponupyemoit HaumenoBanue
Ne KonTponupyemsie pa3zens! (TeMbl) IUCIUTLTNHBI
KOMITETCHITNH (MJTH €€ 9acTH) | OIEHOYHOTO CPEICTBA
1. | Beenenue B puznueckuil JIaOOpaTOPHBINA MPAKTHKYM. OIIK-1 YO
2. | KunemaTuka nocTynaTeabHOTO JBM)KEHUS OIIK-1 YO
3. | JluHaMuKa NOCTYNAaTENBHOrO JBUKEHHUS OIIK-1 YO
4. | Pabora u SHeprus B MOCTyNaTeI-HOM JABIKEHUHN OIIK-1 YO
5. | KuHemaTuka BpalaTesbHOrO ABUKEHUS OIIK-1 YO
6. | Junamuka BpamaTeIbHOTO ABUKCHUS OIIK-1 YO
7. | OcHoBbl TepmoauHaMuku (T1) OIIK-1 YO
8. | OCHOBBI MOJIEKYIAPHO-KHHETHIECKON TEOpUHU YO
OIIK-1

ctpoenus Beniectsa (MKT)

9. | BemonHeHue mabopaTopHoit paboThl «MasiTHUK 3JIP
OIIK-1

Makcemniay

[IpomexyTodHas arTecTanus 3auér
10.| DneMeHTHl CTaTUCTUYECKON (HU3UKH OIIK-1 YO
11.| SIBneHuns nepeHoca OIIK-1 YO
12.| HanpsE€HHOCTH 3JIEKTPOCTATHIECKOTO OIS OIIK-1 YO
13.| IToreHman 3aeKTPOCTATUYECKOTO MOJIS OIIK-1 YO
14.| JIM2IEeKTPUKN U IPOBOAHHUKH B AIEKTPOCTATHKE OIIK-1 YO
15.| 3aKOHBI TOCTOSTHHOTO TOKa OIIK-1 YO
16.| JlJabopaTopHas pabora «3yuenne 3aKOHOB OTIK-1 3JIP

MTOCTOSTHHOTO TOKa
17.| JTaboparopHas pabota «HccnenoBanue OIK-1

XapaKTEPUCTUK DIIEKTPOCTATHUECKOTO TTOJISD»

IIpomexyToUuHast aTTeCTAITHs 3auér
18.| MarneTusm OIIK-1 YO
19.| DnekTpoMarauTHAS HHIYKITAS OIIK-1 YO
20.| YpaBHenus Makcseinia OIIK-1 YO
21.| Konebanust v BOTHBI OIIK-1 YO
22.| Uarepdepentms OIIK-1 YO
23.| Hudpakuus OIIK-1 YO
24.| lonspuszauus OIIK-1 YO
25.| KBaHTOBOONITUYECKUE SIBJICHUS OIIK-1 YO
26.| DneMeHThl KBAHTOBOW MEXaHUKH OIIK-1 YO
27.| JlabopatopHast pabora «VcciaemoBaHue guU(paKiuy

N R OIIK-1

Opayrrodepa Ha JUPPaAKIUOHHON PEIIETKE
28.| JJaboparopHas pabota «/3MepeHne U3TydeHNsT aTOMa| OTK-1 37TP

BOJIOPOAA»
29.| JJabopaTtopnast pabora «M3yuenune wuHTEepepeHINH OIK-1

CBETa C MOMOIIbI0 Ounpusmsl Openerns»
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Ta6mma 1 —- IOKA3ATEJb YPOBHS C@OPMUPOBAHHOCTH KOMITETEHIIUI

DOU3UKA

OI'OC BO 15.03.04 ABTOoOMaTH3a1[Usl TEXHOJIOTHYECKUX MPOIECCOB M MPOM3BO/ICTB

B mponuecce 0OCBOCHUA ,I[aHHOI\/'I AUCHUIIIIMHBI CTYACHT (bOpMI/IpyeT U ACMOHCTPUPYCT CICAYIOINEC KOMIICTCHIIUN:

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHoJi0rUs ®opma Crenenn ypoBHei 0CBOeHUs!
HUHJAEKC ®OPMY.JIUPOBKA ¢dopmupoBanus OLICHOYHOI'0 KOMIIeTeHIUii
KOMIIETeH M cpencrsa
OIIK-1. [TpumensTs | 3HATH: JeK1us, YO, 3JIP, ba30oBbIii ypOBeHb: BBINIOJHEHBI
€CTCCTBCHHOHAYYHbIC M | OCHOBHEBIC ¢dusnueckue CaMOCTOATEIbHAA 9K3aMCH BCE BHABl  y4eOHOH  paboOTHI,
OOILIEMH)KEHEPHbIE ~ 3HAHUS,  METOJBI 3aKOHOMEPHOCTH. YMeTh: paborta, IIPENYCMOTPEHHBIE y4eOHBIM
MAaTeMaTU4YECKOIO aHanmsa Y | HCTIOJIb30BaTh (PU3UIECKHE 3aKOHOMEPHOCTH B | IPAKTUYECKHE 3aHS- m1aHoM. IloBbIIEHHBINH YPOBEHb:
MOJIEIMPOBAaHNSA B TPOQecCHOHATHLHON | MpodeccHoHaIbHON AedaTenbHOCTH. Baamers: | Tus, CTYJIEHT ornepupyer
JEeSTENBHOCTU METO/IaMH UCIONb30BaHUs (PU3UUECKUX nabopaTopHbIE 3a- npUOOPETEHHBIMU 3HaHUAMU,
3aKOHOMEPHOCTEH B MPO(eCCHOHANBHON HATUA YMEHUSIMU, HaBBIKAMY,
JEATEIIBHOCTH. IIPENBSBIIIEMbIE K JAHHOU
KOMIIETEHLIMY, TPUMEHSET HUX B
CUTyalUX MOBBIIIIEHHOM
CIOYKHOCTH.
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Hepeqeﬂb OLHCHOYHBIX CPEACTB 110 TUCHUILJINHE «Puzuxkan»

Ne HaunMmenoBanue [IpencraBnenue
Oé oueHoyHoro |KpaTkas xapakrepucTHKa OLEHOYHOTO CPEJICTBA | OLIEHOYHOTO CPEJICTBA B
cpeacTBa dOC
CpencTBo  KOHTPOJsSl, OpPraHM30BaHHOE  Kak
CrielragbHas Oecena MeAaroruyeckoro
. a0oTHHKa ¢ OOyYaroIMMHUCS Ha  TEMbI
YceTHBIT onpoc p Y Hf . Bormpocs! o
1 CBSI3aHHBIE C M3y4yacMOW JHUCLUUIUIMHOHM, U
(YO) _| TeMaM/paznenamM qUCIu-
paccuMTaHHOE Ha BBIACHEHHE OOBeMa 3HAHHMI
TUTHHBI
00ydJaromerocsi Mo ONpeIeNeHHOMY pas3zeny,
Teme, mpoliemMe M T.11.
CpencTBo NpOBEPKM YMEHMM M HAaBBIKOB 110
3amuTa P POBEP Y IIpumepHBbIE€ BOIIPOCHI
.. [MCTIOJIb30BAHUIO JITAOOPATOPHOrO 000PYIOBAHUS
) nmabopaTopHOI 5 06 JUTST 3aIUTHI
M U3MEPUTENBHBIX  TIpU B TK
paboTHhI SMEpHTEL PHDOPOB, - 0OPabOTKE n1abopaTOPHBIX
DKCIIEPUMEHTAIbHBIX JaHHBIX U UX CPABHEHMIO C 6
(3JIP) pa6ot
TEOPETUYECKUMHU pacueTaMu
Cpenctso IIPOBEICHUS IPOMEXKYTOUHOU
ATTECTAllMU TI0 pPe3yJIbTaTaM BBIOJHEHHs Bcex| BONpOCkI 1jid OAroToB
3 5 T y4eOHOW pabOThl B TEUEHHM CEMECTpa C|KH K 3K3aMEHY, IPUMEPEI
K3aMeH
samed (3) 9K3aMEHAIlMOHHBIX OuJe-

MPOCTABJICHUCM OLCHKU «KOTJIINYHO», «XOPOUIO»,
«YAOBJICTBOPUTEIIBHO» HUIIN

CKHCYOOBJICTBOPHUTCIBHO»

TOB
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KoHTpoJibHbIe BONIPOCHI M 3aJaHUs /I IPOBe/IEHUsI IPOMEKYTOUHOI aTTecTAlMU 10

JUCHUILINHE «DU3uKa)»

dopma MPOMEKYTOYHOM arTecTaluy, NpoBepstomias creneHb ocBoeHus kommereHuuit OIIK-1

NNk W=

N DN N = = e e e e e e e e O
N —m O 0O 0 9N D B W N —= O

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Bonpocs! 1J1s1 MOATOTOBKH K IK3aMeHY 1o pasaeny «MexaHuka»

IlonoxeHue U ero OTHOCUTEIBHOCTb.

Tpaexropus. Conpukacaromniascs OKpy>XKHOCTb. LIeHTp u pagnyc KpUBU3HBI TPACKTOPHUH
CKOpOCTh ABUXKEHUS U €€ OTHOCUTEIBLHOCTD.

Yckopenue. KacaTenbHoe 1 HOpMalibHOE YCKOPEHHS.

JlekapToBa cuctema KOOpaAHHaT.

Kunematnyeckre 3aKOHBI JBUKCHUS

[ToctynarenbHoe aBMXKEHUE aOCOMOTHO TBEPAOTO Tena (ATT).

[Tousitue cuabl. AGCOIIOTHOCTH CHIIBI B KIIACCUYCCKOM MEXaHUKE.

[ToHsTHS PAaBHONEUCTBYIOIIEH U COCTOSIHUSA TTOKOSI.

. IlepBb1it 3ak0oH HproToHA. MIHEpLIMaNbHBIE CUCTEMBI OTCUETA.

. Bropoii 3axkoH Hpr0TOHA 1 3aK0H BCEeMHUpPHOTO TATOTEHHS.

. IMIyJ1bC ¥ 3aKOH €ro U3MEHEHUH.

. Tpernii 3akoH HpIOTOHA U COXpaHEHHE UMITYJIbCA 3AMKHYTOW CHCTEMBI.
. Y1apsl 1 paspbIBBI.

. Ilonatne cunoBoro nomus

. DnemeHTapHas paboTa U paboTa Ha KOHEUHOM IMePEMEIIICHUH.

. MomHoCTS.

. Kunernueckas s3Heprus u 3akoH €€ U3MEHEHHUS.

. IloTeHnmanbHbIE CUIIOBBIE OJIS1 M IOTEHIMAJIbHASL SHEPTUSI.

. MexaHndeckast JHEpIrysl U 3aKOH €€ U3MEHEHUS.

. KoncepBatuBHbIe ccTEMBI.

. DneMeHTapHbI yroj I0BOpPOTa U YIJoBas CKOpocTh 23. CBsA3b MEXIy YIJIOBOM U JIMHEHHOU

CKOPOCTSIMH.
VYrioBoe yckopeHue.

KacarenbHO€ 1 HOpMAJIBHOE YCKOPEHUS BO BPAIIATEIIbHOM JABUKECHUHU

Bpamarensnoe npmxenue ATT.

MOMEHT UMITYJIbCa U MOMEHT CHJIbI

3aKOH U3MEHEHUSI MOMEHTa UMITYJIbCA.

MOMEHT UMITyJIbCa U YIJIOBask CKOPOCTb. MOMEHT MHEPLIUH.

OcHOBHOE ypaBHEHHE TWMHAMHKH BpamiareabHoro aewkenus ATT

OceBble MOMEHTHI MHEPIIUH HEKOTOPBIX TeJ

Teopema IllTelinepa

Pabota w kuHeTHMYeCKas DSHEPrUsi BO BpaAIIATEIBLHOM JBWXKEHWUU 34. AHAJIOTHS MEXIY
MOCTYNATEIbHBIM M BpallaTeIbHbIM JIBH)KEHUSMMU.

Bonipocsl 1151 NOATOTOBKH K IK3aMeHY 10 pa3fesy «JeKTPOMarHeTu3sm)

Omnpenenenue auieKTpocTarnyeckoro mnois. Omnucanue (QU3NYIECKOro 3JIEKTPOCTATHUECKOTO
I0JI1 C TIOMOIIBIO BEKTOpHBIX nojed. Ilone anexTpuueckoil Hanpspk€HHocTH. OmnpeneneHue
BEKTOPA NEKTPOCTATUYECKOM HANPSHKEHHOCTH € MOMOLIBIO 3aKkoHa Kyitona.

[IpuHIUI Cynepno3uiuy noJjel B OTHOLEHNH HaNpsKEHHOCTH. [lone qumois.
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.
21.
22.
23.
24.

25.

[Tonsatne tenecHoro yrua. [IoHATHE MOTOKA AIIEKTPOCTATUYECKON HANPSKEHHOCTU TOYEUHOIO
HCTOYHHUKA B BaKyyM€ 4e€pe3 3aMKHYTYIO TIOBEPXHOCTb.

Teopema Octporpaackoro-lI'aycca B BaKyyMe.

Teopema Octporpazackoro-I'aycca B Bakyyme U pacuéT 1oJisi OJHOPOIHO 3apsKEHHOM chepbl.
Teopema Octporpaackoro-I'aycca B BakyymMe U pacu€T TMoOJIEW OJHOPOAHO 3apsKEHHOU
IUIOCKOCTH M BO3YIIHOTO KOHJIEHCATOPA.

Teopema Octporpaackoro-I'aycca B BakyymMe 1 pacué€T IoJIsl OJTHOPOJIHO 3apsyKEHHOM HUTH.
[loTreHunanpHOCTE  3seKTpocTatudyeckoro mnoss. [lonatue mnoreHumana. BelpakeHue
CKQJIIPHOTO IOJI TMOTEHLMalla 4yepe3 BEKTOpPHOE IoJie HanpsHkKEHHOCTU. BeiBog (opmyIibl
MIOTEHLIMAIa TOYEYHOIO0 HCTOUYHUKA B BAKYyME.

[loTrenunanpHOCTE  3sieKTpocTatMdyeckoro mnouss. [lonatue mnoreHumana. BelpakeHue
CKAJSIPHOIO IMOJIsI IOTEHIMAJIa 4epe3 BEKTOpHOE Iosie Hanpspk€HHocTu. Ilose moreHnmana
OJTHOPOHO 3apsKEHHOM c(epbl B BAKyyMe.

[TorennmanbHOCTH  3yIeKTpOocTaTHdecKoro mnois. Ilonstue norteHnumana. BeipaxkeHue
CKQJSIPHOTO IOJIsI MOTEHIMAJIa 4epe3 BEKTOpHOE Iosie Hamnpspk€HHocTh. Ilose moreHnmana
OJITHOPOJIHO 3apsKEHHOU IIJIOCKOCTH B BaKyyMe.

[ToTeHIManbHOCTH JIEKTPOCTATHYECKOrO MOJsA B BakyyMe. lloHsaTne noreHnmana. BeipaxkeHnue
CKaJSIPHOTO IOJIA IOTEHLIMAja 4epe3 BEKTOpHOe moje Hamnpshk€éHHoctu. [lone morenmmana
OJITHOPOJIHO 3apsKEHHOW HUTHU B BaKyyMe.

[TonaTue rpagueHTa cKaasipHON (YHKIMH HECKOJBKUX MEpPEeMEHHbIX. BbipakeHue BEKTOPHOTO
I10JIs1 HAIPSKEHHOCTHU Yepe3 CKAISIPHOE T0JI€ MOTEHIHMANIA.

Pabota »snekTpocTaTHUECKOro TMOJI IO MepeMelleHuto MpobHoro 3apsja. IlonsaTtue
HaPsKEHUS.

[ToTenuuanbpHast SHEPTUS CUCTEMbI TOUEUHBIX U HEMPEPBIBHO paciipeieIEHHbIX 3apsI0B.
[lonsate audnEKTpUUECKOM cpenbl. MexaHu3M NOJIApU3aLUM HENOJSIPHOIO JHUIJIEKTPHUKA.
Bexkrop nonspusanuu. JusinekTpuyeckas BOCIPUUMUYNUBOCTD JUAIEKTPUUECKON CPEbI.
[lonsTe nuanexTpuyecko cpenpl. [loTeHIManbHAass SHEPrUs IEKTPUYECKOTO JIHIIOJIBHOTO
MOMEHTa B DJJIEKTPUYECKOM IHojie. MeXaHu3M NOJApHU3alUi IOJISIPHOTO JUAJIEKTPHUKA.
JyanexTpuueckas BOCOPUUMYUBOCTD JUAJIEKTPHKA.

[Tosie cBsA3aHHOTO 3apsiia B MOJISAPU30BAaHHOM auaiekTpuke. Teopema Octporpaackoro-I'aycca
B IMAJIEKTpUKE. BekTopHOE 1M0JIe 3NEKTPUYECKON MHAYKINHU (JIEKTPUYECKOTO CMEIIEHNUs) U €€
CBA3b C I0JIEM EKTPUUECKON HAIPSKEHHOCTH.

CBsi3p MEXIy AJIEKTPUYECKOW HANpsHKEHHOCTBIO CBOOOJHBIX 3apsAOB B BakyymMeé U B
IUDJIEKTPHKE.

[lonsaTe  mpoBoasmied  cpeabl.  DJIEKTPOCTaTUUYECKMM  NpOBOAHMK.  Pacmpenenenue
HECKOMIIEHCUPOBAaHHOI'O 3apsja MO 3JIEKTPOCTAaTUYECKOMY IPOBOJHUKY. OIEKTPOEMKOCTH
YEAUHEHHOTO IIPOBOIHUKA.

AHanu3 CUCTEMBI «IIPOBOJAIINN Iap — TOUEUYHBIN 3apsi1» METOOM 3€pKaJIbHBIX N300paXeHUH.
3a3zeMJIeHueE.

B3anmuas anexTtpoéMkocTh. [IIockuii KOHIEHCATOP W €ro 3IeKTPOEMKOCTh. CrocoObl
COEIMHEHHUSI KOHIEHCATOPOB.

B3anmnas snextpoéMkocTs. Cheprueckuii KOHASHCATOP U €T0 AIMEKTPOEMKOCTb.

B3anMHas 3nekTpo€mMKocTh. L{uanHApryecKnii KOHAEHCATOP U €r0 3JIEKTPOEMKOCTb.

DHeprus yeIuHEHHOTO 3apsHKEHHOIO MPOBOAHMKA, 3apSKEHHOIO KOHAEHCAaTopa U O0O0bEMHOMN
IUIOTHOCTH YHEPTUU IEKTPOCTATUYECKOIO MOJIS.

OcCHOBHBbIE TIOHATHUS TEOPUH IJEKTPUUECKOTO TOKA: BEKTOP MJIOTHOCTH TOKA U CHJIA TOKA.

CBs13p MEXly HUMH.
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26.
27.

28.
29.
30.
31.
32.

33.
34.

35.
36.

37.
38.
39.
40.
41.
42.
43.

44,

45.

46.

47.

IR o e

3akon Oma B quddepeHnuaipHon hopme.

3akoH Oma B HMHTErpajJpbHON (opme Ui OJHOPOAHOTO ydacTka. CONpOTHBIEHHE ydYacTKa.
Crioco0bl coeTMHEHUST COTTPOTUBIICHHM.

3akon OMa B UHTErpaJbHON Qopme I8 HEOAHOPOAHOro ydacTka. [lomokurenbHbIE U
otpuratenbubie DJC. DHEpreTHUeCKruii CMBICT HHTErPaIbHOTO 3aKoHa OMma.

3akon Oma a1 MpocToro KoHTypa. 3akonsl Kupxroda.

3akon J[>xoynsa-Jlenna.

Bekropnoe npoussenenue. [IpaBuino Moy v paBUiIO HAMPABIEHUS.

[TonsiTe MarHUTHOTO MOJsl. MarHUTHAsE UHIYKIUS KaK CHUJIOBasi XapaKTepUCTUKA MAarHUTHOTO
nosis. MarauTHas coctasistomas cuibl JIopeHia.

3akoH buo-Casapa-Jlanunaca (bCJI) B Bakyyme.

JIBe BEKTOpHbIE XapaKTEPUCTUKU MArHUTHOTO TOJiI B MAarHETHUKE W CBA3b MEXAY HUMHU.
Bripaxkenust 00bEMHON TUIOTHOCTH YHEPTMHU MarHUTHOTO TIOJISt B MarHETUKE

[Tpumenenue 3akona bCJI B Bakyyme: MarHuTHasi MHAYKIUS B IIEHTPE BUTKA C TOKOM.

Cuna AMriepa A MPOBOJIHUKA C TOKOM 3JIEMEHTAPHOM JUIMHBI U JIJISl IPSIMOTO MPOBOJHUKA C
TOKOM KOHEYHOU JIJTUHBI.

MarHuTHbBIiI MOMEHT U BO3JEHCTBHE HAa HETO MArHUTHOTO MOJIA. AHAJIOTUSl MEXy BHUTKOM C
TOKOM U MarHUTHOM CTPEJIKOM.

Marnuthslii notok. Teopema Octporpaackoro-I'aycca 1 MarHMTHOTO IOJS M BBIBOJBI M3
HEE.

Pabora cuibl AMriepa B citydae y4acTKa MPOBOAHHUKA C TOKOM

PaGora cuibl Amrepa B ciry4ae 3aMKHYTOTO KOHTYpa ¢ TOKOM

[ToHsATHE UPKYISIIUN BEKTOPHOTO TOJIsA. 3aKOH TOJTHOTO TOKA B BAKYYME U B MarHETHKE.
[IpumeHeHne 3aKk0OHa MOJHOTO TOKAa: MarHUTHOE 10JIe OECKOHEYHO JJIMHHOTO IPOBOJIAa C TOKOM
B BaKyyMe.

[IpuMeHeHne 3akoHa TOJHOTO TOKA: MArHUTHOE II0J€ TOHKOIO TOPOUJA U JUJIMHHOTO
COJIEHOW[IA.

SBneHue snekTpoMarHUTHOM uHAyKuuMu. 3akoH Papages u npaBuno Jlenna. Ilonstue
00paTHOM CBS3U. 3aKOH AJIEKTPOMArHUTHON WHAYKIIUH.

[Mpuunssl OJIC WMHOAYKIMU B JBIXKYIIMXCA TPOBOJHHUKAX M B HEU3MEHHBIX KOHTYpax
MIPOBOJIHUKOB B TIEPEMEHHOM MAarHUTHOM ToJjie. BuxpeBoe aJIeKTpuuecKoe IMojie W BhIPpAKEHUE
yepe3 Hero D/]C MHAYKIHMY B HEMOJIBU>)KHOM KOHTYpPE MPOBOAHUKA.

KonunuecTBo 3apsiga, mpoTekiiee B KOHTYpE MPOBOJHMKA IIPU M3MEHEHHHM MOTOKOCLEIICHUS
KOHTYpA.

SAsnenne camomnaykiuu. llonstue wmHmyktuBHOCTH KOHTypa. DC CamoumHmykuuu. 3aKoH
OMa 111 yyacTKa LeNy ¢ MHAYKTUBHOCTBIO. DHEPTUsl MAarHUTHOT'O MOJISI IPOBOJHUKA C TOKOM.

Bomnpoce! 1J11 NOATOTOBKM K 3K3aMeHy 10 pa3aeny «Pu3uKa TenJoBbIX siBJIeHUI»

[Ipeamer T/I. PaGoTa u Tero.

TJ1 mapametpsl u T/l cocrosiHue.

PaBHOBecHbIE 1 HepaBHOBeCHBIE T/] cocTosiHus. ['a3.

Temnepatypa kak pynkuus pasHoBecHoro T/] cocrosiaus.

YpaBHeHue coctosiHus. MneanbHbli ras.

Buytpennss sneprus kak pynxmust T cocrostHus: nepBoe Havasno T/I.
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7. llepBoe nHauano T/l mis maeanbHOro rasa. TemioéMKOCTH HI€aIbHOTO ra3a B Pas3IMUHBIX
Ipoleccax.

8. VYpasuenue Ilyaccona

9. Ilpouecc Ixoynsa-Tomcona

10. O6parrumbie U HEOOPATUMBIE TPOIIECCHI.

11. Bropoe nauano T/I. DHTpomnus.

12. S-T nuarpamma

13. Bo3pacTtanue SHTpONHH B HEPABHOBECHBIX MPOIIECCaX M30JUpOBaHHOUW cuctembl. 14. Yucno
ABorazipo. MonsipHast Macca ¥ KOJIM4ECTBO BEIIECTBA

15. KonnencupoBanHble cpelibl. Pa3mepsl MoeKy.

16. Uneanbnslii ra3 ¢ Touku 3peHuss MKT. OcnoBHoe ypaBHenne MKT uaeansHOro rasa

17. Oproaudeckast Teopema. 3aKOH O PaBHOM pacHpelleIeHUH 3HEPIUU TEIIOBOTO JIBUKEHHS B
COCTOSIHMM TEIJIOBOI'O PAaBHOBECHSI.

18. BHyTpeHHsIs1 SHEPrus UAealbHOIO T'a3a U €ro TEIVIOEMKOCTH B Pa3IMUHBIX MPOLECCAX C TOUKU
3penus MKT.

19. Yucna 3an071HEHUS] OJHOYACTUYHBIX COCTOSHUM U OJJHOYACTUYHBIE (YHKIIUU pacHpeeeHHs

20. Pacnipenenenue Makcsenia.

21. Haubosnee BeposiTHasi CKOPOCTh MOJIEKYJIBI

22. CpenHsisi CKOPOCTh MOJIEKYJIBI

23. CpenHekBapaTUyHasi CKOPOCTb MOJIEKYJIbI

24. Pacnpenenenue bonbimana. bapomerpuueckas popmya.

25. MakpoCOCTOSIHUE U €r0 CTaTUCTUYECKU BeC. CTaTUCTUUECKUNA CMBICII SHTPOIIUH.

26. TemnornpoBoaHOCTh. KO3 UIIMEHT TeI0onpoBOHOCTH

27. Qudbdyzusa. Koapdunuent nuddysun

28. Bsskocth. Koaddumment Bszkoctu

29. CBs13b NMPOIIECCOB MEPEHOCA C YIHTPONUEH

Bonipocsl 1151 NOATOTOBKH K IK3aMeHY
no pasaeay «Kosiedanus, BOJHbI, ONTHKA, KBAHTOBasi puznka»

BriBox 4eTBEPTOro M BTOPOro YypaBHEHHMH MakcBemia Ha OCHOBaHMM MAaTE€MaTHYECKOU
Teopemsl ['aycca

BriBos nepBoro ypaBHeHHs MakcBelljla Ha OCHOBaHUM MaTeMaTuyeckoi reopeMbl CTokca

Tperpe ypaBHeHne MakcBesuia B cilydae CTallMOHAPHOTO M HECTALIMOHAPHOI'O PACIpEACICHUS
3apsaaa. Tok cmemeHusl.

Omnpenenenve rapMoHuueckux kojeOanui. Ilepuoxa, wactora, nuKiIMuYeckas yacTtora, (asa.
KommnekcHoe mpencTaBieHHMe TapMOHUUYECKUX Kosiebanuil. Cynepnos3uiusi TrapMOHHYECKHUX
KOJIeOaHUil OTHON YaCTOTHI.

HuddepennnanbHoe ypaBHEHME TapMOHHUYecKHMX KosiebaHuil. Ilpumepsl  uaeanbHbBIX
KoJeOaTeJbHBIX ~ CUCTEM:  TFapMOHMYECKMH  OCUMJUIATOpP,  KoJieOaTeNbHBIM  KOHTYp C
KBa3HCTAllMOHAPHBIM TOKOM. ["apMOHnYecKkre KoebaHusi C TOUKU 3pEHUS SHEPTUH.

OpnHoMepHOE M TpEXMEpPHOE BOJHOBOE ypaBHeHME. BoyiHa Kak pelieHue OJHOMEPHOIO
BOJIHOBOTO ypaBHeHUs. [Iiockas u cepudeckast BOJIHBI.

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

BekTop mi10THOCTH OTOKA SHEPTUHU AJIEKTPOMArHUTHOM BOJHBI (BekTOp YMoBa-IloiHTHHTa).

I'apmonmnueckue BONHBL: (Da3a, IIMHA BOJHBI, BOJHOBOM BEKTOpP, BOJHOBAas MOBEPXHOCTD.

®dazoBas CKOpPOCTh U JTUCIICPCHUOHHOC COOTHOMICHUC. HHTEeHCMBHOCTH TapMOHHWYCCKUX BOJIH.
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[TakeTbl rapMOHUYECKUX BOJIH. ['pynmoBasi CKOpOCTb.

Bpemennas korepeHTHOCTb. Bpemsa korepeHTHocTH. M3nmydeHue cBeTa pealbHBIMU
ncrtouyHukamu. Llyr BonH. /[nnHa korepentHocTH. [1IuprHa 4acTOTHOrO OKHA.

[IpocTpancTBeHHas KOT€pEHTHOCTh: KOT€PEHTHbIE UM HEKOTepeHTHble HCTOYHUKH. [loHsATHE
Jy4ya B BOJIHOBOH omtuke. WHTepdepenims nByx cdepuueckux BOJH. [IpocTpaHCTBEeHHBIM U
ONTUYECKUH XOJ. VYCIoBHA HMHTEP(PEPEHIIMOHHOTO MakCMMyMa W MHHUMyMa B clyyae
JIBYXJIy4eBOU MHTEPPEPEHIIHH.

Cxema lOnra. CnocoObl ee peanuzauuu. Pazmep uHTep(hepeHUHMOHHOW KapTHHbI M JJIMHA
KOTE€PEHTHOCTHU UCTOYHHMKA U3ITyUCHHUS.

HNutepdepeniiusa B TOHKUX TIeHKax. [1o0ckl paBHOW TOMIIMHBI M paBHOTO HakioHa. Kombia
Herotona. IlpenenpHass s wHTEpdEpeHIIMH TOJIIMHA TUJICHKM HW €€ CBs3b C JUIMHOU
KOTE€PEHTHOCTHU UCTOYHHMKA U3ITyUECHHUS.

[Ipunnun I'roiirenca-@penensa. Meron 30H @penens. Jloka3aTelbCcTBO HAa €ro OCHOBE
MPSMOJIMHEMHOCTH PacIpOCTPAHEHUS CBETA.

Hudpaxius Openens Ha KPyTrioM OTBEPCTUH U JHCKE.

Hudpaxmus Opaynrodepa Ha mienm.

Hudpakmus Opaynrodepa Ha OJHOMEPHOH PEIIETKE.

Judpaxius Ha KpucTanueckoi pemerke. @opmyna Bynega-bparra.

OpnHomepHast TupakIMOHHAs pelleTKa KaK CIeKTpalbHbI HHCTpYMeHT. Pa3peratomas cuna.

JluarpaMma MHTEHCHUBHOCTHU TOTIEpEeYHOM BOJIHBI. CTeNeHb KorepeHTHOCTH oceil. HopManbHbie
KOOpJMHATBHI.

[Monsipusanust (Ga3zoBO-HEKOTEPEHTHBIX BOJMH. 3akoH Mamoca. YacTHYHO NOISPU30BAHHBIN
CBET.

[Monspu3zanus $ha3oBo-KOrepeHTHBIX BOJH. [1n0cKas. kpyroBas v 37U THYECKAS TOJSIPU3ALINN.

TemmoBoe nznyuenue. 3akoH Kupxroda. Ab6conroTHo depHoe Teno u GpyHkiws Kupxroda.

BrlpaxkeHue CHeKTpanbHO-OOBEMHONW ITUIOTHOCTH W3JIYYCHHS 4Yepe3 CPEIHIOK JHEPTHI0
BOJIHOBOT'O COCTOSIHMSI pE€30HATOPA.

Krnaccuueckwii u kBaHTOBBIHM moaxoa Kk pacuety QyHkuuu Kupxroda. @opmyna [Inanka.

Bremnnit poroapdexr. YpaBHeHne DiHIITEHHA.

Dddext Komnrona.

®otoHbl. KopryckyasipHO-BOIHOBOM JTyaIn3M 3JIEKTPOMATHUTHOTO U3ITy4YEHHUS.

I'unoresa ne-bpoinsa. Bonna ne-bpoins

DKCIepUMEHTAIbHBIE I0KA3aTeJIbCTBA BOJIHOBBIX CBOMCTB MUKPOYACTHIL

Crartuctuueckuii CMbICT BOJTH Matepuu. [ToHsATHE BOTHOBOW (DYHKITHH

[puniun cynepnosunun. CooTHoIeHUs HeomnpeaenéuHocTei [ elizendepra

Oo0pa3en 3K3aMeHANMOHHOTI0 OMJIeTa

MUHHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA3OBAHUSA POCCUHCKOM ®EJIEPAITN
®EJIEPAJILHOE F'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICLLIETO OBPA3OBAHUS

«MOCKOBCKHWM MOJTUTEXHUUYECKA YHUBEPCUTET»

(MOCKOBCKUM MMOJIUTEX)
JIEKTPOCTANbCKHIT HHCTUTYT (puiinasn)
MockoBCKOro nMoJMTEeXHU4eCKOr0 YHUBEepCcUTeTa
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Hanpasnenue noarorosku 15.03.04 ABromaTn3anusi TEXHOJIOTHYECKUX MPOLECCOB U MPOU3BO/ICTB
dakynbTET TEXHOJIOTHYECKUH, kKapeapa MMT
Hucrunmmaa « Dusukay

Oxsamen no pasdeny «Konebanus, onnvl, onmuka, K6aHMo8as usuxa»

BUJIET Ne 1
1. BoiHyXIeHHbIE KOJIeOaHMS.
2. Jludpaxuus Opaynrodepa Ha MIeTH U Ha OJTHOMEPHOU TU(PAKIIMOHHON pPEIIETKE.

3. Ilpu nepexone aiexTpoHsl B arome ¢ L —nHa K-cioif mcmyckaroTcsi peHTIT€HOBCKHUE JIy4d C
mmmHoi Bommabl ¢ =78,8 TIm. Kakoit 310 atom? s K-cepuu mocTosHHAs SKpaHUpoBaHUs b=1

YTBepxaeHo Ha 3acenannn kadenpsl «MMT

3aB. kadeapoii / /

Texkymuii KOHTPOJIb

Bomnpocs! 11 yCTHOr0 onpoca
1o aucuuiuinee «duznkayn

dopMa TeKyIIero KOHTPOJIs, MPOBEPSIONIas CTeneHb ocBoeHUs komrereHuuii OITK-1

Pasnen Kunemamuxka nocmynamenvbHozo 0sudicenus
Yro Takoe (hu3nYecKHil BEKTOp U €ro opT?
Uto Takoe IBMKEHUE MATEPUATTBHOM TOUKHU?
UYro Takoe conmpuKacarmasics K JaHHOH TOUKE TPAEKTOPUH OKPY>KHOCTh?
UYro Takoe pasuyc KpUBU3HBI TPACKTOPUU B JaHHOU €€ Touke?
UYro Takoe opT KacaTeJIbHON U OPT HOPMaJM B JAaHHOW TOUKE TPACKTOPUU?
Yro Takoe myTeBasi CKOPOCTb U CKOPOCTb IBHKeHUs? KakoBa CBA3b MEXKy HUMU?
JlaTb KOPpEKTHOE OIpeieJICHHE MyTH MaTepHaIbHON TOUKH.

NN R DD =

CdopmynupoBath 3aKOH OTHOCUTEIHLHOCTH CKOPOCTH [ "anmuest.

©

EcTb nmu yckopeHue y Tena, KoTopoe ABHXKETCS 0 OKPYKHOCTH paBHOMEPHO?
. JlaTb omnpeneneHus U BIpaXKeHHs TAHT€HIIMAIbHOTO U HOPMAIbHOTO YCKOPEHUIA.
. Uto Takoe KOOpAUHATHI?

e
N = O

. Uto Takoe 6a3uc CUCTEMBI KOOpI[I/IHaT?

—
(98]

. B uém mnpeumymiecTBa JIeKapTOBOM CHCTEMBbl KOOpAMHAT IEpe] CUCTEMAMHM C JPYyTUMHU
Oazucamu?

14. Yro Takoe nexkaproBa KoopAuHaTa?

15. Yo Takoe KNHEMAaTUYECKUE 3aKOHBI IBUKEHUS?

16. Kak Ha OCHOBaHMM 3aKOHOB JBWKEHHUS TOJIYYUTb 3aBHCHUMOCTH CKOPOCTH JIBUXKECHHS U

YCKOPEHHS OT BPEMEHU
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KaK Ha OCHOBAHHWH 3aKOHOB JABUXXCHUA HOJIy‘II/ITI) TAHTCHIIUAJIBHOC U HOpMaJ'IBHOG yCKOpeHI/ISI B
JAHHBIA MOMEHT BpEMEHU?

Pasnen Junamuxka nocmynamenvnozo 0eusicenus
Yro Takoe BO3/IEHCTBHE OHOTO Tella Ha Apyroe?
Yro Takoe cumna?
UTo Takoe JUHAMHUYECKOE COCTOSHME Tejla U CUCTEMBI Tell?
Cuna aOCoJIFOTHA WM OTHOCHTEIbHA?
Yto Takoe COCTOsSHHUE MOKO0A? SBIseTcs 1 OHO a0COTIOTHBIM?
Yro Takoe mHEpIHaIbHAs CUCTeMa oTcuéTa?
Kaxkoe Teno magaet ObicTpee: TsokEmoe win JErkoe?
KakoBa mpuuuHa TOro, 4To Ha JIBYX KOHIIAX HATSAHYTOW HUTH, IEPEKUHYTOH yepe3 OJIOK, CHUIIBI
HATSDKEHUS OMMHAKOBEI?
KakoBa nmpuunHa TOrO, 4TO YCKOPEHHS JIBYX I'DPY30B, CBS3aHHBIX HHUTHIO, IIEPEKHUHYTON uUepes
OJIOK, OJJMTHAKOBBI TIO MOAYJIIO.
HemnoBrmkHBIA OJIOK TOJABEIIEH K JUHAMOMETpY. Uepe3 OJIOK NEpeKHHyTa HHUTh, Ha KOHIIAX
KOTOpOW 3aKpeIuieHbl JIBa HEpPaBHBIX TIpy3a mi W m2. Yemy OyayT paBHBI TOKa3aHHS
JTMHAMOMETPA, €CJIU TPY3bl PEIOCTaBUTh caMHUM cebe?

. 3a4eM HY>XEH UMITYJIbC MATEPUATIbHON TOUKH?
12.
13.
14.

W3meHnsiercs a1 UMIysbe cuctemsl 3emilsi-JlyHa, U ecinu J1a, TO KTO U3MEHSET €r0 U3MEHSET?
3ayeM Hy’KeH LIEHTP Macc CUCTEMBbI?
Uro Takoe yaap ¢ TOUKH 3pEHUs TEOPUU U MPAKTUKU?

Paznen Padoma u 3nepeusa 6 nocmynamenibHoM O8UHCEHUU
UTo Takoe MEXaHUYECKOE COCTOSIHUE CUCTEMBbI?
[TpuBecTr npuMepbl PYHKIMI MEXaHHYECKOTO COCTOSIHHSI CHCTEMBI
UYto Takoe cusoBoe noie?
B uém pasHuiia MexIy CTallMOHAPHBIMHU U HECTAIIMOHAPHBIMU CUIIOBBIMHU TOJISIMU?
Yrto Takoe KMHETHYECKasi JHEPTUs CUCTEMBI TEJl, U TI0 KaKOMY 3aKOHY OHa U3MeHsieTcs?
YT0 Takoe MOTEHIIMAILHOE CHIIOBOE ToJIe”?
CdopmynupoBaTh ornpeieleHle MOTSHIUATLHONW YHEPTUH TeJla ¥ 3aKOH €€ U3MEHEHUSI.
Kakue cuipl B MOBCETHEBHON MPAKTHUKE SIBISIFOTCS MOTEHIIMATbHBIMU?
JaTh onpeneneHue Nosi CUil COnpoTUBiIeHUs. [loueMy OHO He sIBIII€TCS MOTEHIIUATBHBIM?

. SIBIAIOTCA M MOTEHIMAIBHBIMU CUJIbl HATSDKEHUSI HUTH U PEaKLUHU OIOPbI?
. Uro Takoe MexaHn4ecKasi JHEpPIus, U 10 KaKOMY 3aKOHY OHa U3MEHseTCs?
. JlaTb ompeneneHne KOHCEPBATUBHOM CHCTEMBbl M JO0Ka3aTh, YTO €€ MEXaHWYeCKas SHEeprus

COXpaHsETCS.

Pasznen Kunemamuka epawiamensnozo 0susicenus
Hanucate gopmymy cBs3u OECKOHEYHO Majoro mepeMeuieHuss U OECKOHEYHO Mayoro yria
MOBOpPOTA.
ChopmynupoBaTh MPaBUIO MOJIYJISI BEKTOPHOTO MTPOU3BEICHUS U €T0 HAIPABJICHHSI.
CBs3b yIJIOBOM U JIMHEHHOUN CKOPOCTEH.
Hamucatp BbIpakeHHsI TAHTCHIIMAIBHOTO ¥ HOPMAIBHOTO YCKOPEHUI Yepe3 MPOU3BOAHBIC YTIIa
MOBOpPOTA.
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15.
16.

17.
18.

19.
20.
21.
22.
23.

24.

Onucarh CBA3b MEXIY TIOCTYyHaTeIbHBIM U BpaIlllaTeIbHBIM JBIKEHUSAMH B CiIy4yae
MaTepuaIbHOU TOYKU U aOCOITIOTHO TBEPIOTO TENa.

Pasnen JJunamuka epawiamenvnozo oeuiicenus
JlaTh onpeneneHre MOMEHTAa UMITYJIbCa MaTEPUAIbHONU TOUKH.
JlaTp onpeneneHne MOMEHTA CHUIIBI.
HanucaTte 3aKOH M3MEHEHMs MOMEHTAa MMIyJbca MarepuainpbHOW Touku 4. Hamucats 3akoH
M3MEHEHUSI MOMEHTA UMITYJIbCA CHCTEMBl MaTEPUAIIBHBIX TOYEK.
CBsi3b MEX]ly OCEBBIM MOMEHTOM MMITYJIbCA U YIJIOBOW CKOPOCTHIO.
Hamnuncarbs ocHOBHOE ypaBHEHHE TMHAMUKHU BPAIATEIbHOIO IBUKEHUS.
Cdhopmynuposats Teopemy llITeitHepa
JlaTh BeIpa’keHHUE JIEMEHTApHON pabOTHl BO BpaIllaTEIbHOM JIBHKEHUN
Jlath BBIpRKCHWE KHHETHYCCKOW JSHEPruu aOCOIIOTHO TBEPAOrO TeENia, BPAIIalOIIErocs
OTHOCUTEIBHO 3aKPEIVIEHHOM OCH.

Pasznen Ocnoevt mepmoounamuxu (T/1)
ChopmynupyiiTe npeaMeT U3y4eHUs TEPMOIUHAMUKI
UYro Takoe paboTa U TEIIIO B TEPMOJANHAMUKE?
Yro Takoe TepMOJIUHAMUYECKOE COCTOSIHUE?
Uto Takoe paBHOBECHOE TEPMOJUHAMUYECKOE COCTOSHHUE?
Kak cBs3aHbI Mex 1y c000if paBHOBECHOE COCTOSTHHE U dlieMeHTapHas padota T/l cucremsr?
Onuimre paBHOBECHOE COCTOSTHME JAHHOM Macchl IaHHOT'O Ta3a.
B kakux ocsix paboTy ra3za B paBHOBECHOM IIPOLIECCE MOYKHO MPEACTaBUTh I'paduiecKu?
UYro takoe ¢pynkmust Tl cocrostHus?
CKoJbKO MOXHO NpUAyMaTh GYHKIMI paBHOBecHOTo cocTosHus raza? 10. [laiite onpenenenue
TeMIepaTypsl

. UTo Takoe ypaBHEHUE COCTOSHUA?

. JlaliTe TEpMOAMHAMUYECKOE ONPEIEICHNE UAECATBHOIO raza’?

. Chopmymupyiite cmbici niepBoro Havdana T/1.

. Uro Takoe TerioéMKocTh? SBisieTcs M OHa XapaKTePUCTUKONW CHCTEMBI UM XapaKTepUCTUKON

CUCTEMBI B ITAHHOM PaBHOBECHOM Tipoiiecce?

OT 4ero u Kak 3aBUCUT BHYTPEHHSIS SHEPIHsl UI€aIbHOrO ra3za?

Kak ommceiBaeTCsi 3aBUCMMOCTh JABJEHUS HICAITHHOTO raza OT 00bEMa B aanabaTHYecKOM
npotuecce?

Uro Takoe oOpaTuMBbIii U HEOOpaTUMBIN Tpotiecc?

Kakune HeoOpaTHMble MPOIECCHl JIETJIM B OCHOBY TMEPBOHAYANBHBIX (DOPMYIHPOBOK BTOPOTO
Havana TJ1?

Uro takoe Tepmuueckuii KIIJ[ rennoBoro asurarens?

UTto Takoe BEUHBIH JABUTATENH MIEPBOTO pojia’?

Uewm 3namenut uukia Kapuo?

Uto Takoe BEUHbIN ABUTATENh BTOPOTO poaa?

MoXHO JIM TETI0, OTAAHHOE XOJOIWIBHUKY B IUKIIE paOOThl TEIUIOBOTO JIBUTaTess, Ha3BaTh
TEIJIOBBIMU MOTEPSIMU?

Cy1iecTByeT 1 KOJIMYECTBEHHASI Mepa HEOOPATUMOCTH U30JIMPOBAHHON CHCTEMBI?

Pa3nen Ocnoewvt monexynapuo-kunemuuecxkoi meopuu (MKT)
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KaxkoB cMmbici uncia ABoraipo?

Urto Takoe MoJsipHast Macca BemiecTBa?

CKOJIBKO MOJIEKYJI TJAHHOTO BEIECTBA COACPIKUTCS B €ro MOJIsipHOM Macce? [louemy?

Uro Takoe cTeneHb CBOOOIbI?

UYrto Takoe paBHOBecHOE cocTosiHue B MKT?

Urto Ttakoe abcomoTHas Temneparypa B MKT?

Jaiite onpenenenue uaeanbHoro raza B pamkax MKT

Kak cooTHOCSTCS APYr ¢ APYroM BHYTPEHHSS SHEPTUsl UACAIBHOIO ra3a U 3HEpPrusi TEIIOBOIO
JBUKEHUS €r0 MOJIEKYN?

MOo3KHO 71 IKCTIEPUMEHTAIBLHO H3MepUTh oTHOIeHUe Cp/Cv ueaabHOTOo Ta3a’?

Paznen dnemenmur cmamucmuueckoii pusuxu
UTo Takoe YUCIIO 3aMOJHEHUsI OJHOYACTUYHOTO COCTOSHUSA?
Uro Takoe GpyHKIIUS pacpeaeeHus: MOJIEKYJI 0 OAHOYACTUYHBIM COCTOSTHUSM ?
Urto Takoe pacnpenenenue Makcpemna?
3anummuTe BeIpaXXeHue pacupeneneHus Makcsemia
3anuimTe paBHOBECHOE paclpe/elieHne MOJIEKYJ HealbHOro raza Mo MOIYJSM CKOPOCTei
MOJIEKYJI
PaccraBbTe B mopsijike BO3pacTaHUsl CPEIHEKBAJPAaTUYHYI0, HAHOOJIee BEPOSITHYIO U CPEIHIOI0
CKOPOCTH MOJIEKYJ HIeaIbHOI0 Ta3a Mpyu JaHHOM TeMIiepaType
3anuIIuTe PaBHOBECHOE pACHpPECICHHE MOJIEKYJ] H€aIbHOIO ra3za I0 KHHETHYECKUM
SHEPIrUsIM MOJIEKYJ?
Uro takoe pacnpenenenue bonpimana?
Uro Takoe KAHOHUYECKOE U MUKPOKAHOHUYECKOE pacrpeaencHus?
UTo Takoe CTaTUCTUYECKUM BEC TEPMOJUHAMUYECKOTO COCTOSIHUS?
CBs3aHbI T1 MEX1y OO0 SHTPOIHUS M CTATUCTHYECKUI Bec?

Pasnen Aenenun nepenoca
Uro Takoe J0KallbHOE paBHOBECHE?
Kak Benér ceds ¢ TeyeHneM BpeMeHH JIOKaJIbHO paBHOBECHAS H30JIMPOBAaHHAs cucTema?
Kakwue BbipaBHMBAIONIME TOTOKKA U3BECTHBI Bam?
3anumuTe BeIPAKEHUS TUIOTHOCTEH BBIPABHUBAIOIINX MTOTOKOB
Uro Takoe JuiMHA U BpeMsi CBOOOJHOTO mpodera?
YuuTbIBaeTCs JIM pasHHUIA MEXIY CpEeIHUM KBaJIpaToM CKOPOCTH M KBaJpaTOM CpeaHen
CKOpPOCTH TEIUIOBOT'O JBMKEHHUSI MOJIEKYJT TP BBIBOJIE BhIpAKEHUH KO3 PUIIMEHTOB nepeHoca?

Paznen Hanpsasxcénnocms 31eKmpocmamuyecko2o noas
JlaTe ompeneneHue TOYEHYHOrO 3apsiia B CIydae HENPEpPBIBHOTO pacIpeiesieHHs 3apsaa Io
00BEMY, TOBEPXHOCTH, TUHUH.
ChopmynupoBaTh MPHUHIUIBI JaTbHOACUCTBUS U Onm3koaeiicTBus. Kakoit u3 HHMX OKazamcs
BEpPHBIM?
Yro Takoe aneKTpocTaTudeckoe nose?
Urto Takoe mpoOHBIH 3apsij] 0 OTHOIICHUIO K JAHHOMY 3JIEKTPUYECKOMY MOJI0?
UT0 Takoe MaTeMaTUYeCKOe MOoJIe JIEKTPUUECKON HAPSHKEHHOCTH U VISl YETO OHO HYKHO?
CdopmynupoBaTh npaBuia rpagueckoro mpeacTaBiIeHus BEKTOPHOTO MaTEMaTHUECKOTO OIS
Ornucath CBOWCTBA CHJIOBBIX JIMHUHN AJIEKTPOCTATUYECKOTO MO,
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B kakoMm ciyuyae npuMeHsIEeTCsl IPUHLMIT CYNEPIIO3ULMH dJIEKTPUUECKUX Tosei? 3anucaTh ero
BbIpa)KEHHE B CIIy4ae AUCKPETHOTO U HEMPEPBHIBHOTO pacIpeieseHUs 3apsiI0B-UCTOYHUKOB.
Uro Takoe 3MeKTpUYeCKUil IUIOoIb?

UYro Takoe MOTOK BEKTOPHOIO 1oJiA? B KakoM ciyyae 3T0 MOHATHE CBSI3aHO C JBUKEHUEM?
Cdopmynuposats Teopemy Octporpaackoro-I'aycca B BaKkyyme.

3anucaTh BBIPAXEHHE HANpPSDKEHHOCTH IOJI  OJHOPOAHO  3apsDKEHHOM  OEeCKOHEYHOMH
IJIOCKOCTH.

UYro o3HauaeT «OECKOHEUYHOCThY IIOCKOCTH?

3anucaTh BBIpOKECHHE HANPSDKEHHOCTH TIOJS OJHOPOJHO 3apsDKCHHOW OECKOHEYHOW MpsSMOMN
HUTHU.

Paznen Ilomenuyuan
[ToueMy mose 37AEKTPOCTATUUECKOM HATIPSKEHHOCTH SIBJISIETCS MOTEHIIUATHHBIM?
Kak Ha3pIBaeTCs MOTEHIMABHAS YHEPTHS SAMHUYHOTO IMOJIOKHUTEIHHOTO MPOOHOTO 3apsijia B
AJEKTPOCTATUYECKOM ToJe?
Urto Takoe HampsbKEHUE, M KAaKOBa €ro CBsI3b C pabOTOM SJEKTPOCTATHUECKUX CHIT?
Yrto Takoe rpaJleHT CKaJISPHOTO MoJs?
Kax BbIpa3uTh 1osie 37eKTpoCTaTHYeCKON HAMPSXKEHHOCTH Yepe3 CKaIsPHOE TMoJie MoTeHrana’?
ChopmynupoBaTh NPUHIUN CYNEPIO3ULUN DIIEKTPOCTATUYECKUX TOJIEH B OTHOIICHUU
MOTEHIMAA.
3anucaTh NOTEHIUAI MOJII TOUEYHOT'O UCTOYHHUKA U OJJHOPOTHO 3apsKEHHOU chephl.
3anucarth BBIPAKEHUE TOTEHIIMAIBHON OJHEPrHUH KOH(UTYparuu JUCKPETHBIX TOYEYHBIX
3apsJIOB.
3anucaTh NOTEHLMAIBHYIO SHEPTHIO CUCTEMBI pACTIPEACIEHHBIX 3apSI0B.

Pasznen Juinekmpuxku u npoeoonuku 6 3n1eKmpocmamuiuecKkom nonie
[Tepeunciuth BUIIBI 3apsI0B IO OTHOUIEHUIO K TAHHOM Cpejie
UTo Takoe TUANEKTPUKU U TPOBOJHUKH?
Hanucate BeipaskeHUE SHEPIUU JUIOJIS B OJHOPOTHOM SJIEKTPUUECKOM IIOJIE.
Urto Takoe nmossipuzanus JUIIEKTpUKa?
UTo Takoe qu3NIeKTpUUecKasi BOCHPUUMYUBOCTD AUAIIEKTPUKA?
Kakue cBsizanHble 3apsiAbl BIMSAIOT Ha DJIEKTPUYECKOE TI0JIE BHYTPU JIHUDJIEKTPHKA:
pacrpeenéHHbIe M0 00BEMY MU MOBepXHOCTHBIE? OCIabiIAIOT OHU TOJie CBOOOAHBIX 3apsI0B
WJIM yCUJIUBAKOT?
JlaTh onpeneneHue 3JIeKTPUIECKOM HHIYKIUH.
Hamucare cBsA3b MeXAy DOJIEKTPUYECKOM WHIAYKIMEH U HaANpsHKEHHOCTBIO. YTO Takoe
JURJIEKTpUYECKasi TPOHUIIAEMOCTh?
Cdopmynuposats Teopemy Octporpaackoro-I'aycca B TUIIEKTPUIECKOM cpee.

. SIBnsieTcss I BEKTOPHOE I0JIE JJIEKTPUUECKONM HHIYKUUHU (CMELICHMs) MOTEHUUAIbHBIM B

obmiem ciydae?

Uro Takoe anekTpudeckas EMKOCTh YyeAUHEHHOTO NpoBoHUKa? YeM oHa onpenensercs?
3anucaTh NEKTPOEMKOCTh YEAMHEHHOU CEpHI.

Enununa m3mepenus anekrpoémkoctu B cucteme CH HaspiBaetcst ¢apanoit. [loacuutaiite
anekTpoémiocTs CorHIa B hapagax.

3anucath BCE BBIPAXEHUS SHEPTUN YEIUHEHHOTO ITPOBOJHUKA.

UeMy paBeH MOTEHIMAN 3a3€MJIEHHOTO TTPOBOJHUKA?
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Urto Takoe KoHEeHCaATOp?

JlaTb onpeneneHue 3JIEKTPOEMKOCTH KOHIEHCATOPA

3anucaTh Bce BhIpAKEHUsI SHEPTUU KOH/IEHCATOpa.

JIroboe 1nu coeAMHEHHE KOHJIEHCATOPOB MOXKHO CBECTH K IIOCJIENOBATEIbHOMY WIH K
napajuieJIbHOMY?

I'me nokammsyercs sHeprusi 3apsDKEHHBIX TEJ: HAa CaMHMX ITHX TellaXx WM B IPOCTPAHCTBE
BOKPYT HUX?

3anucath BCe BBIPAKEHUS OOBEMHON IJIOTHOCTH SHEPrUU 3JeKTpuueckoro mois. Pasgen

3aKkonvt HOCMOAHHO20 MOKA

UYTo Takoe MIOTHOCTh ANEKTPUIECKOT0 TOKa U cwiia Toka? KakoBa cBs3b MeXly HUMU?

Yro Takoe CTOPOHHUE CUIIbI?

Cdopmynuposats 3akoH Oma B qudpepeHnnansHoi hopme.

Urto Takoe CONnpOTUBIIEHUE y4acTKa?

Uro Takoe 0HOPOIHBIN yyacToK 1enu? M300pa3uth ero 3J1eKTPHUECKYIO CXeMY.

Uro Takoe DJIC?

Uro Takoe HEOTHOPOAHBIN yyacTok Lenu? 1M300pa3uTh €ro 3JeKTpUUECKYIO CXEMY.

3anucaTh MHTErpalibHbIN 3aKk0oH OMa JUIs yyacTKa LeNnd U OOBSCHUTh YHEPreTUYECKUN CMBICT
Ka)KI0r0 WIEHA.

3anucaTh HHTETPAIBHBIN 3aK0H OMa JIsl IPOCTOTO 3aMKHYTOT'O KOHTYpa.

. Jroboe 1M coelMHEHUE PE3UCTOPOB MOXKHO CBECTH K IIOCIIEJOBATEIbHOMY MU K

napajuieJIbHOMY ?

CdhopmynupoBaTh nepBbIii 1 BTOpoit 3akoHbI Kupxroda 1is ClI0KHBIX KOHTYPOB.

Kaxk mepeiitu ot 3akona Oma k 3akony Jxoymns-Jlenma?

Hanmcars BbIpakeHMsI TEIIOBOM M DJIEKTPUYECKOM MOIIHOCTEM, a TaK JK€ MOIIHOCTH
HCTOYHHKA.

3amucatpb Bce BBIpaXKeHU 00BEMHOM MIIOTHOCTH MOITHOCTH 3JEKTPHUUECKOTO TOKA.

Paznen Maznemuszm
Yto Takoe MarauTHOE 1oJje?
Kaxk Ha3piBaeTcst 1 0003HAYAETCS CUIIOBAs XapaKTePUCTUKA MAarHUTHOTO TTOJIsS?
Hanucate BeipaskeHME MarHUTHOW COCTABJIAIOLIECH CUilbl JIopeHna.
Ecnu MarHuTHas WHAYKOMS Ha MECTE TMOJIOKEHMS ABMIKYIIErOoCs OTPHUIIATENIBHOTO 3apsia
HalpaBJieHa Ha PHUCYHKE BBEpX, a €ro CKOpPOCTh — BIIPaBO, TO KyJa HalpaBjeHa CHJa CO
CTOPOHBI MATHUTHOTO TIOJISI?
CoBepmiaer 1nu pabotry warHuTHass cuia? Kak wu3MeHsieTcs KUHETHYecKas JHeprus
JBIDKYIIETOCS TPOOHOTO 3apsiaa O] BIUSHUEM MAarHUTHOTO TOJIs?
Kaxk Oyner nBuraThCst 3apspKeHHAs YacTHUIIA, BJIETEBIAs B OJJHOPOIHOE MAarHUTHOE ToJie?
Uro Takoe cuna Amnepa? 3anuiunTe BEIpaXKEHHE 3JIEMEHTApHOU CUIlbl AMIiepa.
Y10 Takoe MarHUTHBIM MOMEHT?
Kak Bo3geiicTByeT OJHOPOJHOE MArHUTHOE TI0JIE HAa MArHUTHBIA MOMEHT. 3alMIlIuTe
BBIPAYKEHHE, OMKCHIBAIOIIECE 3TO BO3JACHCTBHE.

. 3alUIINTE BBIPA)KEHUE SHEPTUM MAarHUTHOTO MOMEHTAa B MarHUTHOM IIO0JIE.
. Chopmymupyiite 3akoH buo-CaBapa-Jlaruiaca ¥ npoBeqUTE aAHAJIOTHIO C  BBIPAKECHHEM

HaprI)I(éHHOCTI/I QJICKTPOCTATHYCCKOI'O IIOJIAA TOUCYHOT'O 3apsa.
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Uro Takoe HanpsKEHHOCTh MarHUTHOTO NoJjsA? KakoBa €€ cBsA3b ¢ MArHUTHOM MHAYKuMen? s
4ero He0OXOIMMBI JIB€ BEKTOPHbIE XapaKTEPUCTUKA MArHUTHOTO MOJIs?

UTo Takoe HAMarHM4YeHHOCTh MarHeTUKa, U YTO TAKOE €r0 MarHMTHAsI BOCHIPUUMYHUBOCTD?

Kak cBsizanbl Mexxy co00ii MarHUTHasi BOCIIPUMMYKMBOCTh M MATHUTHAS IPOHUIIAEMOCTh?

B Kkakux MarsHeTHkKax CyIIECTBYeT CIIOHTaHHAasT HAMAarHUYEHHOCTb B MAaKPOCKOMMYECKHX
o0BEmax?

UYro Takoe Temneparypa Kropu, 1 uemy oHa paBHa B xeinese?

Uro Takoe KpuBas Ha4allbHOW HAMarHMYEHHOCTU (heppomMarHeTuka’?

CKOJIbKO MeTeNb TUCTEPE3NCa MOXKET IIPOJEMOHCTPUPOBATh (PEPPOMArHETUK?

Kaxue xapakTepucTuky npeaenbHON NETIN THCTEPE3Uca U3BECTHBI?

UeMy paBHa mIomaap MeTiu rucrepesuca B ocsix B u H?

Chopmynupyiite Teopemy Octporpajackoro-I'aycca nisi MaTeMaTHYECKOTO TOJST MarHUTHOW
WHIYKIUU

UT0 Takoe MarHUTHBIN MOTOK U MOTOKOCLETUIEHHE?

Hanummure BbIpakeHHEe »3JIeMEHTapHOM paboThl cuibl AMIiepa HpHU JIBKEHHH YydyacTKa
MIPOBOJIHUKA C TOKOM

Hanwmmre BeIpaskeHHE AJIEMEHTAapHOW pabOThI CHIBI AMIlepa NpU HW3MEHEHHH 3aMKHYTOTO
KOHTYypa

CdhopmynupyiiTe 3aKOH IMOJHOTO TOKA B BAKyyME M B MarHeTHKe

Pasnen dnekmpomaznumnan uHOyKyua
Chopmynupyiite 3akon Dapanaes
Chopmymnupyiite mpasuio Jlenma
Cdhopmynupyiite 3aKOH 31€KTPOMArHUTHON UHYKIIMU
Kaxosa npuunna 3/1C unAyKIMM B MPOBOJHHUKAX, ABMKYIIUXCS B MATHUTHOM 110J1€?
KaxoBa npuunna 3/]C nHAyKIMH B HENOABUKHBIX IPOBOJAHUKAX ?
3anuImmTe BBIPAKEHNE LUPKYJIISALUY BUXPEBOTO dJIEKTPUUECKOTO OIS
Uro Takoe WHAYKTUBHOCTh KOHTYpa?
3anummute Beipaxkenue J/]C camouHIyKuuu
3anummTe 3akoH OMa Ui KOHTypa C HHIYKTHMBHOCTBIO. UTO MpeAcTaBiseT 3alMCaHHOE
PaBEHCTBO ¢ MAaTEMATUYECKOM TOUKH 3peHUA?

. Ha 4ro Tparturcs sHepruss ucrouHuka npu ero padore mnpotuB IDJIC camMOMHIYKIMH B

MIEPEXOTHOM IIPOLIECCE MOCIIE 3aMbIKaHUsS KOHTYpa?
3anummre Bce BBIpAXKEHHUS 00BEMHOM MJIOTHOCTH SHEPTHH MAarHUTHOTO mojs. CpaBHUTE HX C
BBIPKEHUSAMH 00bEMHOMN MIIOTHOCTH 3HEPTUHU AJIEKTPUUECKOTO MOJIS.

Pasnen Ypaenenus Makceenna
Cdopmynupyiite runorezy Makcpesia
YT0 Takoe TOK CMEIICHUA?
CdhopMynupoBaTh BBIBOJ] O CYIIECTBOBAHUH 3JIEKTPOMATHUTHBIX BOJH

Paznen Koneoanus u 6oinol

3anuimMTe KAHEMAaTHIECKUI 3aKOH TAPMOHUYECKUX KOJIeOaHHi
Uro Takoe daza?
Kak (aza 3aBUCUT OT BpeMEHU B TAPMOHHYECKOM 3aKOHE?
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Kak cootHocsiTcs (paza KOCHMHYCHOTO M CHHYCHOTO MPEJICTaBJIEHHUS TapMOHMYECKOTO 3aKOH
TBYOKECHUS?

3amummte AuddepeHinanbHoe ypaBHEHHE TapMOHMYECKUX Konebanuii 6. Jlng dero
HEO00XO0IMMO BEKTOPHOE MIPEICTABICHNE TAPMOHHYSCKUX (PYHKITHIA?

3anummMTe TapMOHMYECKUH 3aKOH JBIJKEHHS B KOCHHYCHOW (opMe B KOMIUIEKCHOM
MpEeACTABICHUH.

Uto HyXHO caenath C CHHYCHBIM TIPEICTABICHHEM TapMOHHYECKOW (YHKIIUH, YTOOBI
MPEACTABUTH €€ B BEKTOPHOM WJIM KOMIUIEKCHOM BUA?

3anummuTe OJHOMEPHOE BOJIHOBOE ypaBHEHHE W €ro pelICHHWE B BHUJAC BOJIHBI, Oerymieil B
MTOJIOKUTENBHOM HAMPABIEHUH KOOPAUHATHOU OCH.

3anuimuTe 3aKOH JIBMOXKEHHS OJHOMEPHOW TapMOHHUYECKOW BOJHBI, CIEIyIOLEH B
MOJIOKUTEIHHOM HAMPaBIEHUH KOOPJAUHATHOU OCH.

Yro Takoe JJIMHA BOJIHBI?

Yto Takoe BOJHOBOE YKCIO OJJHOMEPHOU BOJIHBI?

UTto Takoe BOJHOBAsI TOBEPXHOCTH?

UYrto Takoe miaockasi BoiaHa?

3anummuTe 3aKOH JIBIXKEHUS TUIOCKOM TapMOHHWYECKOW BOJIHBI, CICAYIOIIEH B MPOU3BOJIBHOM
HanpasieHuu. Kakoil BEeKTOp onpeaessieT HalpaBIeHUe €€ paclipoCTpaHEeHUs ?

Hanummre BeipaxkeHne (a3zoBoii CKOPOCTH TaPMOHUYECKON BOJTHBI

3anuinTe BbIpaXKE€HUE UHTEHCUBHOCTU TAPMOHUYECKOMN AIEKTPOMATHUTHOM BOJIHBI.

UTo Takoe KBa3UrapMOHUYECKUE BOJIHBI?

Hanumure BbIpaskeHure rpynnoBold CKOPOCTH

Uro Takoe [JIMHA KOTEPEHTHOCTH, W KaK OHa CBsi3aHa C pa3OpocoM  JITMHBI
KBa3UTrapMOHHYECKOU BOJIHBI?

Uro Takoe BpeMs KOTEPEHTHOCTH, M KaK OHO CBS3aHO C pPa3dpOCOM  YacTOTHI
KBa3UTrapMOHUYECKOU BOJIHBI?

Urto Takoe 1yr BoJaH?

Kak cBsizanbl Mexxay co00il IIMHA KOTEPEHTHOCTH U BpeMsl KOTEPEHTHOCTH?

Paznen Humepgepenyusn
Uro Takoe siBIeHUE HHTEPPEPEHIINN?
SIBASAIOTCS JIM CTOSTYKME BOJIHBI IPUMEPOM KOT'€PEHTHOCTHU?
Kaxkue BoHBI Ha3bIBaIOTCS KOTEPEHTHBIMU JIPYT APYTY?
ChopmynupyiiTe ycliOBUE KOTEPEHTHOCTH JBYX MEXaHWYECKHX WU PAJAWOBONH .
CdopmynupyiiTe ycioBrue KOTEPEHTHOCTH JBYX CBETOBBIX BOJIH
Urto Takoe onTuueckuit xon?
Chopmynupyiite ycinoBus HHTEpGHEPEeHIIMOHHOTO MAKCUMyMa U MUHUMYMa
N3o6pasure cxemy FOHra v 3anummTe BIpaXKCHUE Pa3HOCTH ONITUYECKOTO X0/1a
ChopmynupyiiTe ycioBrue BpeMEHHON KOTEPEHTHOCTH

. 3anumure BBIPAXXCHUC PA3HOCTU OIITHYCCKOIO XOJda B TOHKOH TUIEHKE IIpru HOPMAJIbHOM

naaCcHun IUIOCKOI CBETOBOM BOJIHEI Ha €€ IMOBCPXHOCTD.

Paznen Jugppaxyusn
Uro Takoe sBICHUE AUDpaKIIH
Chopmynupyitte npunnun ['toiirenca-®Openens
OO0bscHuTE SBIEHUE TUPPAKIUM C TOUKH 3peHus npuHuumna I'roirenca-dpenens.
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Uro Ttakoe 30Ha OpeHens?

MoxHo 11 YBCIIUYNUTh UHTCHCUBHOCTb CBCTOBOI'O OTKJIMKA OTBCPCTHSA, IMPOITYCKAOMICTO CBCT,
YaCTUYHO 3aKpBIB €ro?

Kak usmensercs konuuecTBo 30H PpeHens B KPyIrJIOM OTBEPCTHH, MPOIYCKAIOLIEM CBET IPH
yZaJeHUH 3KpaHa HaOI0eHUs OT SKpaHa ¢ OTBEpCTHEM?

Byner nu Habmonatbes audpakius npu 00abIIOM KondecTBe 30H DpeHens, yMeIanemcs
B OTBEPCTHH, MPOITyCKAOIIEM CBET?

KakoBo ycioBue maudpakumu Dpenens u kakoBo ycnoue mudpakuuun DpayHrodepa mnpu
IIPOXOXkJACHUN CBETA Yepe3 KPyIiioe OTBEpCTHE?

UYro takoe nudpakuus OpayHrodepa npu majeHUN IIOCKUX BOJIH HA MPEMSATCTBUE?

. Onpenenure MIMPUHY CBETOBOTO OTKJIMKA OT IIEIH IMUPUHOW d TIPU MAaJCHUH HAa HE€ TUTIOCKOU

MOHOXPOMAaTHYECKON CBETOBOW BOJIHBI, MCXOAS W3 COOTHOLICHMs HEOIPEIEIEHHOCTEN
KOOpJMHATa-BOJIHOBOE YHUCIIO.

Cohopmynupyiite mpaBuiao oréopa TIaBHBIX JUPPAKIMOHHBIX MaKCUMyMOB INpH JU(GPAKIUN
@payHrodepa mI0CKUX BOJIH HA OJHOMEPHON AU(PPAKIIMOHHON peréTKe

Cohopmynupyiite  npaBunno  Bynbda-bparra mnpum  orGope  HampaBieHMH — TJIaBHBIX
IU(QPaKIUMOHHBIX ~MakCUMyMoOB Iipu Judpakuuun @DpayHrodepa IUIOCKMX BOJH Ha
KPUCTAJUIMYECKOU pemeéT-

Ke

Paznen Honapusayusa
B xakux BomHax BO3MOJHBI, @ KAKMX HCBO3MOKHBI INOJIAPU3ALIMOHHBIC ABJICHUA
UTo Takoe MI0CKOCTh NOJSPU3ALMH BOJIHBI?
Yro Takoe MIOCKOMOJsprU30BaHHAas BOJTHA?
Hamummre o0miee BbIpa)KEHHE WHTEHCHBHOCTH, CBS3aHHOW C IUIOCKOCTHIO TIOJISIPHU3AIIHH,

KOTOpasi MOBEPHYTA BOKPYT HAIpABIICHHs JABMXKCHHUS BOJIHBI Ha yrod ¥ OTHOCHTEILHO OCH X,
MEPIECHIUKYIAPHON HAMIPABICHUIO TBUKCHHUS.

Uto Takoe quarpaMMa MUHTEHCUBHOCTHU?

N3o0pasurte nuarpaMmy HHTEHCUBHOCTH €CTECTBEHHOIIOISIPU30BAHHOTO CBETA

Kak wu3MeHsieTCSi MHTEHCHBHOCTh €CTECTBEHHOIOJSIPU30BAHHOTO CBETAa MPU MPOXOKIACHUU
yepe3 uacalIbHbIN Mossipu3aTop?

N306pa3ure quarpaMmy HHTEHCUBHOCTH IUIOCKOMOJISIPU30BAHHOTO CBETA

Chopmynupyiite 3akon Mamtoca

. Uto Takoe KpyroBas 1ripu3anus BoiHBI? K KakuM BOJIHAM OTHOCHTCS 3TO HOHSITHE: K (1)8.30BO

YHOPSA0OYCHHBIM WIH K (Pa30BO HEYIOPSIOUCHHBIM?

Uro Takoe MpaBoMNoISIpU30BaHHBIE U JIEBOIOJIIPU30BAaHHBIE BOJIHBI?

Urto mnpencraBiser CcoOOM  Cymepmo3WIMsl JBYX KpPYroBO TIOJSIPU30BAHHBIX  BOJIH,
MPOTUBOIIOJIOKHON TOJAPU3AIMK W  OJUHAKOBOW aMIIIUTYIbBI, CIEIYIONUX B OJHOM
HarnpaBjeHUU?

UTo Takoe ONTUYECKU aKTUBHBIE CPEbI?

UTo Takoe MI0CKOCTh NPOITyCKaHUsl MoJsipu3aropa?

Cdopmynupyiite 3akon bproctepa.

Urto Takoe quxpousm?

Kak nenarorcsa nonsapoupr?

Paznen Keanmoeo-onmuueckue senenusn
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UYro Takoe cBETOBOM MOTOK?

JlaliTe onpenenenye 3HepreTH4eCKoi CBETUMOCTH.

UTto Takoe MoTJIoNIaroIas CloCOOHOCTh TOBEPXHOCTH?

UTto Takoe TeraoBoe u3mydeHue?

Chopmynupyiite 3akon Kupxroda

[Toyemy npaBUIIbHBIE YAWHUKW KPACAT O€JIbIM, & PYUKH Y HUX Y€pHBIC?

Uro Takoe ¢yHkuus Kupxroda m kak oHa COOTHOCHTCS CO CIEKTPAJIbHOM SHEPreTHUECKOM
CBETUMOCTBIO a0COFOTHO Y€pHOTO Tena?

N300pa3ute npubIu3nUTENbHBINA X0 CIEKTPAIbHON SHEPreTHYeCKON CBETUMOCTBIO a0COIIOTHO
4EPHOro Tea

Chopmynupyiite 3akon Ctedana-boapiimana

ChopmynupyiiTe 3akoH cMmenienns Buna

[Touemy Comnniie, 6yayun aGCOIOTHO YEPHBIM TEJIOM, CBETUT O€JIBIM CBETOM?

B uém cytb runotessl [Inanka?

3anumuTe U 00BSICHUTE ypaBHEHHE DiHIITelHA BHENTHEro (oTodddexra

Uro Takoe kpacHas rpanuia gorodddexra?

Kak Obuta n3mepena nocrosuuas [lnanka?

Habmogaercs nu npu BHemHeM (oTtodddexre (OTOHHOE CTPOSHHE 3IEKTPOMArHUTHOTO
U3ITyueHus?

Uro Takoe poTon?

Hanwmmre aucrnepcnoHHOE COOTHOIIEHUE (POTOHA

B kakoMm skcnepumeHTe Obuld OOHApykeHBI (DOTOHBI: ¢ BHEIIHUM (POTOI((HEKTOM WM TMPH
oTKpbITHH 3¢ pexra KomnTona?

UYro Takoe KOPIyCKYJISPHO-BOJIHOBOM Ayanu3M ¢poToHa?

Pa3znen Inemenmur keanmoesoit mexanuxu
3anummTe GopMyIIbl KOPIMYCKYJISIPHO-BOJTHOBOTO Ayaln3Ma YacTHUIIbl BELIECTBA
Kakoit ckopoctn BoiHBI e bpoiins, ¢a3oBoil mim rpynmoBoi, paBHa CKOPOCTh JBHMKCHUS
JaCcTULBI?
Kakwue sxciepumeHTanbHbIE (PaKThl TOITBEPKIAIOT CYIIECTBOBAHHUE BOJIH BELIECTBA?
Bo3M0xHO 11 nipsiMOe U3MEPEHHE aMIUIUTYAbl BOJIHBI e bpoitns?
ChopmynupyiiTe TpUHIIMI TPUUUHHOCTH B KBAHTOBOW MEXaHHUKE
ChopmynupyiiTe KBAHTOBOMEXaHUYECKUN IPUHIIUTT CYTIEPIIO3UIIHH
Ha xakue yTBepk1eHHs ONMPAETCs COOTHOIIEHUE HEONPEAEIEHHOCTEN «KOOPANHATAUMITYJIBC)
I'eiizenbepra?
3anummte obmiee ypaBuenue llpenunrepa. MoxHo mu ero Beiectu? O 4é€M OHO TOBOPHUT?
3anummuTe cranronapHoe ypasuenue lllpenunrepa.

. AuddepenumanbHbpIM ypaBHEHHEM JUTsl PyHKIMN KaKUX MEPEMEHHBIX SIBISETCS CTallMOHApPHOE

ypaBHeHue Ulpenunrepa?
KakoB cmbIcin HeomnpenenéHHOCTH «3HEprus-Bpems» B KBaHTOBOM MexaHuke? Kpurepum

OLICHKH YCTHOI0 onpoca (codeceqoBaHus)

OI.[GHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIU CTYACHT OPHUCHTUPYCTCA B TCOPCTUUCCKOM

Marepuajic; HUMECT MNPCACTABICHUC 00 OCHOBHBIX nmoaxogax K H3JJaracMomMy Marcpuaily, 3HACT
OMpCACIICHUA  OCHOBHBIX TCOPCTHUYCCKUX MOHATHN  M3JIaraeMoit TCMbI, YMCCT TMPUMCHIATH
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TEOPETUUYECKUE CBEIACHUS Ul aHaIM3a IIPAKTUYECKOrO0 Marepuanga, B OCHOBHOM JIEMOHCTPUPYET
TOTOBHOCTb IIPUMEHATh TEOPETUYECKUE 3HAHMA B IPAKTHYECKOM JEATCIBHOCTH W OCBOCHHE
00JIBIIMHCTBA MTOKa3aTesnel GOpMHUPYEMBIX KOMITETEHITHIH.

OrneHka «XOpoIIOo» BBICTABISIETCA CTYIEHTY, €CIM CTYJEHT OPUEHTHPYETCSI B TEOPETUYECKOM
MaTepuaie; HMeEeT IpPEACTaBICHHE OO0 OCHOBHBIX IOAXOJaX K M3JIaraéMOMy Marepuaity, HO
3aTpyJHAETCS B OTBETAX HA HEKOTOPBIE BOMPOCHI; 3HACT ONPEICIICHUS OCHOBHBIX TEOPETHYECKHX
MOHATUN M37IaraeMoil TeMbl, HO HE B IOJIHOM Mepe OTpa)kaeT CyTh paccMaTpUBaeMoW MpoOJieMbl, B
OCHOBHOM YyM€ET IPUMEHATh TEOPETUYECKUE CBEIEHHS Ul aHaJIM3a NPAaKTHYECKOTO Marepuala, B
OCHOBHOM JIECMOHCTPUPYET TOTOBHOCTb IPUMEHATh TEOPETHUUECKHE 3HAHMS B IPAKTUYECKOU
NeSITeIbHOCTH U OCBOCHHUE OOJIBIIMHCTBA MOKa3aTeneil popMUpyeMbIX KOMIETEHIUH.

OneHka «yZOBIETBOPUTEIIBHO» BBICTABIIACTCS CTYACHTY, €CIM II0OKAa3aHbl HEIOCTATOYHBIC
3HAaHUS TEOPETUUECKOTO MaTepHasa, OCHOBHBIX IOHATUHI M3JIaraéMOM TE€MBbI, HE BCErZla C IPaBUIbHBIM
U HEOOXOOUMBIM TPHUMEHEHHEM CHEIMalIbHbIX TEPMHUHOB, TOHATHUH M KaTeropuid; aHaau3
MPAKTUYECKOT0 MaTepuaia ObUT HeUETKUH.

OneHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABIISIETCS B CIy4asX, KOTJa HE BBIIOJHEHBI YCIOBHS,
MIO3BOJIAIOIINE BBICTABUTH OLICHKY «YyJIOBJIETBOPUTEIBHOY.

IIpuMepHBbIe BONPOCHI 1JIs 3A1UTHI J1a00PATOPHBIX PadoT

®dopma TEeKyIIEro KOHTPOJIs, MPOBEPSIONIas cTerneHb ocBoeHus1 komrereHunii OTTK-1

Pasnen @u3zuueckue usmepenusn u ux nozpewrnocmu Jlaboparopuast
padora «OnpenesieHue MIOTHOCTH TeJIa»

Uro Takoe abCOMIOTHAS MOTPEIIHOCTD MPSMBIX U3MEPEHUNA?

MO3KHO JI1 TOYHO BBIYUCIUTH a0COIOTHYIO MOIPELUIHOCTh IPSIMbIX U3MEpPEHUIt?

SBnsieTcst U IprOOpHAst MOTPEITHOCTh CUCTEMAaTHIECKOM?

MoskeT 11 IPOSBUTHCA CIy4aiiHas IOTPEIIHOCTh B OJJHOM U3MEPEHUU?

UYTO NpUHATO CUATATH PE3YIBTATOM CEPUH MTOBTOPSIIOIIUXCS U3MEPEHUN?

OT Kakoii M3 TOIpelHOCTeHl NPsAMBIX U3MEPEHHWH: NpUOOPHON, Ciay4alHOW WM
CUTEMATUYECKON MOXKHO «OUMCTUTBY PE3yJIbTaT U3MEPEHU?

AN o e

7. Kakoil npubop HyHO HCIOJIb30BaTh, U3MEPSAA OAHY U Ty K€ BEIMUYUHY, YTOOBI IIPOSBUIIACH
cllyyaiiHast MOTPEeUIHOCTh: TOHKHHA WM TpyOBINA?
UTto Takoe KOCBEHHOE U3MEPECHHE?

9. JlaH map Maccod m, U3MEPEHHON C MOTIPEIIHOCTBIO Am, W paanycoM R, U3MEpPEHHBIM C
norpentHocThio AR. BrIpazuth yepe3 BenwuuHbl m, Am, R 1 AR aGCONMIOTHYIO MOTPEIIHOCTh

AX IIOTHOCTH MaTepHania, U3 KOTOPOTO CJeNIaH IIap.

Paznen Junamuka epawiamenvrnozo osuxncenusn Jlaboparopuas
padora «MasiTHuk MakcBes1a»

1. Jlate ompenesnieHre MOMEHTA CUJIBI.

2. Kak cBs3aHbl MeXIy co00if MOMEHT MMITyJIbCa CHCTEMBI B TAOOPAaTOPHOI cHUCTEME OTCUETA U B
CUCTEME OTCUETA LEHTP MacC CUCTEMBI»

3. HanucaTh OCHOBHOE ypaBHEHHUE JUHAMUKH BPAILATEIbHOTO ABUKEHUSI.

4. Cdopmymnuposats Teopemy llteitHepa
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BriBecTH BbIpaskeHHEe MOMEHTA HHEPLIUU OJJHOPOIHOTO AUCKA OTHOCUTEIBHO OCH, IPOXOIsIeH
yepes ero UEHTP MePIEeHIUKYISIPHO €ro IMIIOCKOCTH

JlaTh BBIpaskeHHE dIIEMEHTAPHON pabOThI BO BpAIIaTeIbHOM JIBH)KEHUT

JlaTh BBIpa)KEHHE KHHETUYECKOW OSHEpruum aOCONIOTHO TBEPAOrO TeENa, Bpalllalomlerocs
OTHOCHUTENFHO 3aKPeTIEHHON OCH.

[Touemy coxpaHsieTcst MExaHUYEeCKasi SHeprus MasiTHUKa Makcseiia?

Pazneant  Hanpajxcéunocmv u  nomeHyuan  31eKmMpoCMAmuyecKkoo  nojs
JlaGopatopnas padora «ccienoBanne XapaKTePUCTHK 3JIEKTPOCTATHYECKOTO OIS

UYro Takoe 3MEeKTpOCTaTUYECKOE 1oJie?

Yro Takoe MaTeMaTHYECKOE T0JIE€ IEKTPUUECKON HANPSIKEHHOCTHU U JUIsl YETO OHO HYXKHO?
CdopmynupoBaTh npaBuia rpaguueckoro npecTaBiIeHus BEKTOPHOIO MaTEMaTHYECKOT O OIS
Onucarb CBONCTBA CMJIOBBIX JIMHUN JIEKTPOCTATUYECKOTO T1OJIS.

[Touemy mose MEKTPOCTATUUECKON HANIPSXKEHHOCTH SIBJISIETCS] MOTEHIIMATIBHBIM ?

Kak Ha3blBaeTcsi MOTEHIMAIbHAS 3HEPIUs €AUHUYHOTO IMOJIOXKUTEIBHOIO IMPOOHOro 3apsia B
AJIEKTPOCTATUUECKOM T0JIe?

Kak BbIpasuTh CKaJgspHOE MaTeMaTHYECKOE I[O0J€ IOTEHLMala Yepe3 BEKTOPHOE
MaTEMaTHUYECKOE MO0JIE IIEKTPOCTATUUECKON HANIPSKEHHOCTH?

UYro Takoe HapsHKEHHE, U KAKOBa €ro CBA3b ¢ Pa0OTON ANIEKTPOCTATUUYECKUX CUIT?

Uro Takoe rpaJueHT CKaJIIpHOTO oI ?

10. Kak BeIpa3uTh MoJie AIEKTPOCTATUYECKON HAMPSKEHHOCTH Yepe3 CKaJISIPHOE T0JIe MOTeHIana?

S A

Paznen 3axkonst nocmosannozo moka
JlaGopaTopHnas padora «M3yuyenne 3aKOHOB MOCTOTHHOTO TOKAa»

UTto Takoe MI0THOCTh NEKTPUIECKOTo ToKa U cuiia Toka? KakoBa cBsi3b MEXly HUMU?

Uto Takoe CTOPOHHUE CUJITBI?

Cdopmynuposats 3akoH Oma B qudepennnansuoit hopme.

Urto Takoe COMpOTHUBIICHUE yUacTKa?

Yro Takoe 0OTHOPOIHBIN yuacToK 1enu? M300pa3uth €ro 3JeKTPUIECKYIO CXEMY.

Yro Ttakoe DC?

Urto Takoe HEOTHOPOAHBIN yyacTok 1enu? M300pa3uTh ero 3NeKTPHUECKYIO CXEMY.

3anmcath WHTETPAIBHBIN 3ak0oH OMa JIJIsl yJacTKa IeNd W OOBSICHUTh YHEPTeTHUSCKUN CMBICI
Ka)kJ0ro 4ieHa.

Urto Takoe cucTeMaTHYeCKas MOTPEIIHOCTh H3MEPEHUSI.

10. Kaxkoii amriepmeTp sIBISETCS UACAIBHBIM?

1.

Kakoii BonbT™METD sIBIISIETCS UCATBHBIM?

Paznen Humepgepenyusn

JlabGopatopnasi padora «UccienoBanue uHTepdepeHUNH CBeTa € MOMOLIbIO
ounpusmbl @penesis»

Uro Takoe siBIIeHUE HHTEPPEPEHITNN?
SBASAIOTCS JIM CTOSTYME BOJIHBI IPUMEPOM KOT'€PEHTHOCTHU?
Kaxkne BOIHBI Ha3bIBatOTCA KOTEPEHTHBIMU JIPYT APYry?
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Hanwmmre BeipaxkeHue HHTEP(HEPEHIIMOHHOTO WieHA B CIIydae IBYXJIy4eBOd HHTepdepeHnu.
CdhopmynupyiiTe yclOBHE KOTEPEHTHOCTH JIBYX MEXaHMYECKMX WM PagHoOBOIH 6.
Chopmynupyiite yciioBue KOr€peHTHOCTH JIBYX CBETOBBIX BOJIH

YT0 Takoe ONTUYECKUH X0a?

Cdopmynupyiite yciaoBus HHTEP()EPEHIIMOHHOTO MAKCUMyMa U MUHUMYMa

N3o6pasute cxemy FOHra u 3anummTe BEIpaKEHUE Pa3HOCTH ONTHYECKOTO X0Ja

. Chopmynupyiite ycioBrue BpeMEHHON KOTEPEHTHOCTH
. 3anUIINTEe BBIPAKEHUE PA3HOCTH OMNTHYECKOTO XOJla B TOHKOM TUIEHKE MPHU HOPMAIBHOM

naacHun IUIOCKOH CBETOBOM BOJIHEI Ha €€ IMOBCPXHOCTD.

Pasznen Jugppaxuusn

JlaGopatopnass padora «MccaenoBanme audpaxkuuu Dpaynrodepa Ha
A(PpPaKIMOHHON peléTKe»
Yro Takoe siBIeHHE TUGPAKITUT
Kaxk Ha3pIBaeTcst onTuka B OTCYTCTBUU TUDPAKITIH?
Cohopmynupyiire npuniumn I'roiirenca-Openens
OO0bscHuTe siBIeHHE TUGPAKIMK ¢ TOUKH 3peHus nmpuHnumna [ roirenca-Openens.
UYro takoe mudpakuus OpayHrodepa npu mageHUN IUIOCKUX BOJIH HA PENsTCTBHE?
Omnpenennure MHUPUHY CBETOBOTO OTKIIMKA OT IIENW IUPUHON d MPU MaJeHUHN Ha He€ MIOCKOH
MOHOXPOMAaTHYECKON CBETOBOW BOJHBI, HCXOAS M3 COOTHOILIEHUS HEONpeAeIEHHOCTEN
KOOpJIMHATa-BOJIHOBOE YHUCIIO.
Cdhopmynupyiite mpaBuiao oTéopa TIaBHBIX JU(PPAKIMOHHBIX MAKCHMyMOB INpH JU(GPAKIUN
OpayHrodepa MmI0CKUX BOJIH HA OJHOMEPHON AUPPaKIIMOHHON peméTke
UYro Ttakoe napameTp audpaxuun?
Kak cooTHocsTCcs 3HaueHus mapameTpa Audpakiud B clydyae T€OMETPUYECKOW OITHKH,
muppakuuu Openens u qudpaxiun OpayHrodepa?
MoskHo 11 onyuuTh audpakuuio OpayHrodepa Ha chepruueckux BojHaX?

Pa3nensnl Keanmoeo onmuueckue aenenusn u Inemenmol KAHMOBOU MEXAHUKU
JlaGoparopHas padora «M3yuyeHne cnieKTpa U3JIy4eHUs aTOMA BOJIOPOIA»

3anummre  (HOpPMYINIBI  KOPIYCKYJISIPHO-BOJHOBOTO  JyalW3Ma IS AJICKTPOMArHUTHOTO
HU3IIy4YECHUS

Kakne OKCIICPUMCHTAJIbHO YCTAaHOBJICHHBLIC ITOJIOXKCHUA aTOMHOHU (I)I/I?,I/IKI/I Hadaja XX BeKa He
MOJIIAI0TCS KITACCUYECKOMY OIMCaHUIO?

Cdopmynupyiite noctynarsl bopa ans atoma Bogopoaa

UYro Takoe riiaBHOE KBAaHTOBOE YUCIIO?

Uro Takoe criekTp?

Yro Takoe cepus B CIIEKTPaxX M3ITyUYCHUS HIIH MOTJIONICHUSI aTOMaMHU BOJIOpoia?

Uro Takoe SHEpTrHs MOHU3AIUN aTOMa BOJI0poia?

3anuimnTe BeIpaKEHUE YHEPTUU JIEKTPOHA B aTOME BOJIOPO/Ia YePE3 YHEPTHUI0 HOHU3AIIUN
3anummTe cepuaibHyIo hopmyity banbemepa

. B B030yXI€HHOM aTtome BOJOpOZAA 3JEKTPOH HAXOIUTCS Ha 4eTBEPTOM YpoBHE. CKOJIBKO

JIMHUM MTOSIBUTCA B CIEKTPE U3IyYEHUs TaKoro aroma?
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Kputepun onenku 1adopatopHoii padoTsl

«5» (OTIAMYHO): BBIMOJIHEHBI BCE 33aHUs J1a00paTOpHOM paboThI, CTYIEHT YeTKO U 6e3 ook
OTBCTUJI HA BCE KOHTPOJIbHBIC BOIIPOCHI.

«4» (xopol0): BBINOJIHEHbI BCe 3a/laHus Ja00OpaTOpHOIl paOoThl; CTYJEHT OTBETHJI Ha BCE
KOHTPOJIBHBIC BOIIPOCHI C 3aMCUYAHUAMMU.

«3» (yIIOBJIETBOPHUTEIBHO): BBIIIOJHEHBI BCE 3aJaHMs JIAOOPATOPHON pabOThI ¢ 3aMEYaHUsIMU;
CTYAEHT OTBETHJI Ha BCE€ KOHTPOJIbHBIE BOMPOCHI C 3aMEUaHUSIMH.

«2» (HEyAOBIETBOPUTENIBHO): CTYJAEHT HE BBINOJIHWJI WM BBIIOJHWI HENPaBUIBHO 3a/laHus
1a00paTOpHOM PabOTHI; CTYAEHT OTBETUII HA KOHTPOJIBHBIE BOIPOCHI C OMIMOKaMH WJIM HE OTBETHJI Ha
KOHTPOJIBHBIC BOITPOCHI.
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