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Pabouas nporpamMMa AUCHUILIMHBI pa3paboTaHa B COOTBETCTBUU C:

1) Ilpukazom MuHHUCTEpCTBa HAyKH U BhICIIEro oOpazoBanus Poccuiickoit deneparmu ot 31
utonst 2020 1. Ne 871, denepanbHbIil TOCYIapCTBEHHBIN 00pa30BaTEIbHBINA CTAHIAPT BBICIIETO
oOpazoBanusi — OakanaBpuaT N0 HampasiieHuto mnoarotoBku 27.03.04 Vmnpapienue B
TEXHUYECKUX CUCTEMaX.

2) IIpodeccuonanbupiM cranaapToMm 40.178 Cnenuanuct B o0nactu nmpoektupoanus ACY
TII, yTBepkaeHHBI NpHKa3oM MHHHCTEpCTBA TpyJa M COLMAIbHOM 3amuThl Poccuiickon
®enepaunn ot «13» mapta 2017 r. Ne272H.

3) ®enepanbublii 3akoH Poccuiickoit ®epepanmu ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoii @enepanum» (¢ ”3BMEHEHUSIMH U JOTIOJTHEHUSAMN ),

4) Ilpuka3z MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepaunu ot 05.04.2017 Ne
301 «O6 yrtBepxkaeHuu Ilopsaka opraHuW3alMd HW  OCYIIECTBICHHS 00pa3oBaTebHON
JEeSITeIbHOCTH 10 00pa3oBaTeNbHBIM IpOrpaMMa BBICIIEr0 OOpa3oBaHHs — MporpaMma
OakanaBpuaTa, IporpaMMam ClelualuTeTa, IporpaMMaM MarucTpaTypbh».

5) YueOHbIM M1aHOM (OYHOM, OYHO-3a04HOM (hOpM 00YUEHHs1) MO HANPaBJIEHUIO OJTOTOBKU

27.03.04 YnupapieHue B TEXHUYECKUX CUCTEMaXx.
Pabouas mporpamMma JUCHHUIUIMHBI BKJIFOYAET B ce0s OLIEHOYHBbIE MaTepHallbl Ul IPOBEAECHUS
TEKYIIET0 KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOYHOW aTTecTaluu No AucuuIuiuHe ((hoHa
OLIGHOYHBIX CPEACTB ISl MPOBEAEHUS TEKYLIEro KOHTPOJS YCIEBA€MOCTH, MPOMEXKYTOYHOMH
aTTeCTALlMU 10 UTOTaM OCBOEHHUS AUCLUIIUHBI).

ABtop: Kpacunsaukos O.M.. mpodecco .0.-M.H., Kadeapsr MMT
(ykazatp ®UO, y4eHyI0 CTENIeHb, YUCHOE 3BAHUE WIH TOJDKHOCTD)

[Tporpamma ono6pena Ha 3acenannu kadenpsr [IMuld (mpotoxon Ne 8 ot 27.06.2025 r).



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

- d)OpMI/IpOBaHI/IC HAay4YHOTI'0O MUPOBO33pPCHUSA U COBPCMCHHOT'O (I)I/IBI/I‘ICCKOFO MBIIIJICHUA

- HpI/IO6pCTeHI/I€ IMPAKTUYCCKUX HAaBBLIKOB, HGO6XOI[I/IMI>IX i1 U3YUYCHUA CCTCCTBCHHOHAYYHBIX,
O6H_Ier0(beCCI/IOHaJ'ILHBIX U CIICUAJIbHBIX JUCHUIIIIWMH
K ocHOBHBIM 3agavdaM OCBOCHUA AUCHHUIIIIMHBI «Duzukan CJIEeAyCT OTHCCTH:

— wu3ydeHue oOmieit Gpusuku B 00bEME, COOTBETCTBYIONIEM KBaTH(PUKAITIN OakaiaBpa

2 Mecto nucuuniuabl B crpykrype OOII 0akanaBpuara

Huctummmaa  «®Pusuka»  oTtHocuTcss K oOssarenpHoM  vactw  (B1.1.6)  ocHOBHOM
o0Opa3oBaTenpHOM TporpamMmbl OakanaBpuara HampaieHus mnoarotopku 27.03.04 VYmpamnenue B
TEXHUYECKUX CUCTEMAX.

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

MaremaTtuka

Teopernueckas U MPUKIIAIHAS MEXaHUKA

Pu3nyecKre OCHOBBI TEXHUYECKUX N3MEPEHUM.

3 IlepedyeHb IUIAHMPYEMbIX Pe3yJbTaTOB OOy4YeHMs] MO JUCUMIUIMHE (MOIYJIIO),
COOTHEeCEHHbIE € MJIAHUPYEMbIMHU pe3yJibTATAMHU 0CBOECHHS 00pPa30BaTeIbHOI MPOrpaMMBbl

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



B pesyabTare ocBoeHus
o0pa3oBaTeJIbHOW MPOrpPaMMBbI
odyuawuuiics 10/:KeH 001a1aTh

I/IHI[HKaTOI) JAOCTHIKCHHUA KOMIIETCHIIMHA

Ilepeyens miIaHupyem

OIIK-1. IIpumensTs
€CTECTBCHHOHAYYHBIC u
OOIIIEUH)KEHEPHBIC 3HAHUS, METOJIb
MaTeMaTHYecKoro  aHalh3a  H|
MOJICTTMPOBAHUS B
po(heCCHOHAIBHOM IEATEIIbHOCTH

NOIIK-1.1. IIpumensier €CTECTBEHHOHAYYHbIE u
oOmienHKeHepHbIe 3HAHUS TPU PEIIeHUH MPO(ECCHOHAITBHBIX
3amau KMOIIK-1.2. IlpumeHseT MeTOmbl MaTeMaTHIECKOTO
aHalm3a u MOJIETTMPOBAHUS npu peleHuu
npodecCHOHANBHBIX 3a7a4

3HaTh: OCHOBHBIE PU3H
YMmerh: UCTIOJIB30B?
po(heCCUOHATBHOM Jest
Biaagerb: MeTonaMu HC

npodecCHOHaTBLHON JesT




4 CTpyKTypa M colep:KaHue TUCIUTIIUHbI

OO0mas Tpy10EMKOCTh JAUCIHUIUIMHBI COCTaBIIsICT 8 3a4ETHBIX €IUHUIL, T.. 288 aKaJIeMHUeCKHX
yacoB (u3 HUX 216 "acoB — camocTosiTenbHas paboTa CTYJEHTOB OYHO-3A0YHOTO OTneieHus 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 pa3geoB JucHUIINEBL Bropoii cemecTp

1 BBenenne B ¢pusuvecKkuii 1ad0paTOpHbIA NPAKTHKYM

[Ipsimble ¥ KOCBeHHBIE (u3nueckue uzMepeHus. OOpaOoTka pe3ylnbTaToB H3MEPEHUH U
AKCIEPUMEHTAIIbHBIE TOTPEIIHOCTH

2 KuHeMaTHKa NOCTYNATEIbHOTO JIBU/KEHHUSA

Ousnyeckuii Bexktop. [lonstue opra. Teopus otHocutTenbHOocTH ['anmuned. Ilonoxxenue u ero
OTHOCUTEIBHOCTh.  Tpaektopuss martepuaibHodM Touku. Comnpukacaromascs IUIOCKOCTh U
CONPUKACAIOLIASACS OKPYKHOCTb. JJEMEHTAapHOE IEPEMEILIEHUE U 3JeMEHTapHbld myTh. CKOPOCTh
JNBUKEHUSA U €€ OTHOCUTENbHOCTh. [IpuHIMI cynepnio3unnu ABMXKEeHUH. Yckopenue. KacareiabHoe u
HOpMaJIbHOE YyckopeHus. JlekaproBa cucrtema koopauHaT. KuHemMaTudyeckue 3aKOHBI JIBHXKCHHS.
[ToctynatensHoe nBmxkeHue abcomtotTHo TBEPaOTO Tena (ATT).

3 JIlnHaMHKAa NOCTYNATEeIbHOI0 IBUKEHUS

[TonsiTre cusbl. AGCOTIOTHOCT CHIIBI B KJIaccuueckoil Mmexanuke. [IoHsATHS paBHOAEHCTBYIONIEH
u cocrossaus nokos. IlepBwiii 3akoH HproToHa. MHepuuanbHble cHUCTEMBI OTCu€Ta. BTOpoil 3akoH
Hbtotona u 3akon BcemuphHoro tsarorenus. WMmynabc u 3akoH ero u3MeHeHus. TpeTuil 3akoH
HproToHa 1 coxpaHeHHre UMITYJIbCa 3aMKHYTOM cucTeMbl. L{eHTp Macc cuctemsl. Y 1apbl U B3pbIBHI.

4 PaboTa u 3Heprus B NOCTYNATEJILHOM JIBUKEHUH

[Tonste cwioBoro moms. DieMeHTapHas pabota W paboTa HAa KOHEYHOM TEPEMEIICHUHU.
Momnocts. Knnernueckass sHeprus U 3akoH €€ u3MeHeHusa. Teopema Kénwra. IloreHnmanbHbie
CWIOBBIE TIOJII W TOTCHUMAJbHAs SHEpPrus. 3aKOH M3MEHEHMs] IIOTEHUUAIbHOM SHEpPIruM.
Henorenuumaneueie cunoBeie moss. [lome cui cOnmpoTHBIIEHHS Kak NIpPHUMEpP HENOTEHIMAJIBHOIO
CUJIOBOTO MoJjisi. MexaHnuueckasi 3Heprus U 3aKoH e€ u3MeHeHus. KoncepBaTUBHbIE CUCTEMBI.

5 KuHeMaTHKa BpamaTeJJbHOT0 IBUKEHUSI

DNeMEeHTapHbI yroa MoBOpOTa U YIVIOBasi CKOpPOCThb. CBsi3b MEXAY 3JIEMEHTApHBIM YTIIOM
MOBOPOTa U dJEMEHTapHBIM mnepeMenieHneM. CBs3b MEXKIy YIJIOBOW M JIMHEHHON CKOPOCTSIMHU.
VYrinoBoe yckopenue. KacatenbHOoe U HOpPMaJIbHOE YCKOPEHHsS BO BpAaIllaTEIbHOM JBH)KCHHH.
Bpamarensnoe aBmwxkenue ATT. CooTHolleHHE MeEXy BpalmlaTesbHbIM 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 KOHTPOJIbHBIX padoT u ap.

144/ | Bemnyxaennblie konebanus. Pezonanc. CioxxeHne KojieOaHuM.

256 | OcHOBHBIE MOHATHS MOJIEKYJISAPHON (u3uku. WaeanbHblii ra3. YpaBHEHHE COCTOSHHSL.
Pacnpenenenust MoyieKyJ1 IO CKOPOCTSIM U SHEPTUsAM. SIBIEHUS nepeHoca.

Peanbubie rasel. YpaBHenue Ban—pep—Baanbca. Cxmkenue rasos. CBoicTBa KHMIKOCTEM:
MOBEPXHOCTHOE HATsKEHUE, cMaurBaHue. TBepable Tena. TUibl KpUCTANTMYECKUX PEIIETOK.
TennmoeMkocTh TBepbIX Tesl. Pa3oBbie iepexoasl 1 u 2 poja.

[Monsipuzanust auANEKTPUKOB. JMANeKTpuyeckas BOCIPUUMYUBOCTD U JAMAJIEKTPUUYECKAS
NpOHULIAEMOCTh. CerHeTo’NIeKTpuku. Bektop anexkrpuueckoro cmenieHus. Teopema [Maycca
JUTSL 3JIEKTPOCTATUUECKOTO TOJSI B JUAJIEKTPUKE. YCIIOBUS HA TPAHULE JABYX JAUAJIEKTPUKOB.
[IpoBOHUKK B AJIEKTPOCTATUYECKOM TOJIE. DIJIEKTPOCTATUYECKAsl 3allUTa. DJIEKTPOEMKOCTb,
KoHJleHcaTopsbl. [locnenoBarenbHoe U apajljieIbHOE COeIMHEHNE KOHIeHCaTOpoB. [IoTHOCTD
SHEPTUH dJEKTPUUYECKOTO MOJIA.

OneMeHTbl  KBaHTOBOW  cratucTuku. Ilpunmun I[laymu. ®@yHkums  pacnpeneneHus
O®epmu/lupaka. CepxmpoBogumocts. CoOCTBEHHass W NpPUMECHass  MPOBOAMMOCTH
MOJIYTIPOBOIHUKOB, p-n niepexo. uoa u TpaHzucrop.

DNeKTpUUYECKHEe TOKHM B BaKyyMe M ra3ax. OMHCCHs JIEKTPOHOB M3 MeTaia. KOHTakT AByx
MeTajioB. KOHTakTHas pa3HOCTh NOTEHUUAIOB. TEpMORJIEKTPUYECKHE SBICHHSA M HX
npuMeHeHne. MaruutHoe 1mosie JBukyumierocss 3apsiga. Cuna  JlopeHua.  JIBukeHue
3apsDKEHHBIX YacTUI] B MarHUTHOM TmoJie. Dddexr Xosmra. JleneHue BemecTB 1Mo MarHUTHBIM
CBOWCTBaM, MarHuUTHas MPOHULAEMOCTb. MAarHUTHBII MOMEHTBI 3JEKTPOHOB M aTOMOB.
IIpupona nua- u mapamMarseTusma.

BexTop MaruutHON mnosspuzanuu (HaMarHWYEHHOCTh). MarHuTHash BOCHPHUMMYUBOCTH U
MarHuTHas MPOHUL@EMOCTb. HamnpsykeHHOCTP MAarHUTHOIO MOJSA U €r0 CBSA3b BEKTOPOM
MarHMTHOM MHIYKUMHU. YCJIOBMsI Ha IpaHULE IByX MarHeTHKoB. ®PeppomarnHeTuku. Kpusas
HamaranuuBanus. ['ucrepesuc. Temneparypa Kropu. Autudeppomarnernku. @eppuTsl.
SIBnenne camomHAyKUMU. MHIYKTHMBHOCTH KOHTypa. M3MeHeHHMe TOKa INpU 3aMbIKaHUU H
pa3sMBbIKaHUM LIENH, COAEPXKAIEH HHAYKTUBHOCTb. OJHEPrHMsl MarHUTHOTO TOJS KOHTypa C
TokOoM. OOBbEMHas TIOTHOCTH SHEPTHUH.

BuxpeBoe anektpuueckoe mone. Tok cMmemieHus. YpaBHeHUss MakcBemia kak 0000IIeHne
SKCIIEPUMEHTAJIbHBIX 3aKOHOB JJIEKTpOMarHeTusma. B3auMoOCBsI3b DIEKTPUUECKOTO |
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MarHuTHOTO  MOJIEW.  OJeKTpoMarHutHoe  mosie.  [IpuHOMII ~ OTHOCUTENBHOCTH B
3IEKTPOJANHAMHUKE DIEeKTPOMarHuTHOE ToJIe. Ckopoctb pacrpoCTpaHeHHUs
3J€KTPOMATrHUTHBIX BO3MYILICHH.

BonHOBBIE ypaBHEHHS.

[onapuzanus cBera. 3akoH Mamtoca. [lonsipuzanus npu OTpakeHUH W IPEJIOMIICHUH Ha
TpaHMIIE JBYX JUAJIEKTPUKOB. J[BoWHOe mydenpenomiieHue. VcKyccTBEHHas omnTuyeckas
anuzotrponus. llonspusanvoHHBIE TpPU3MBI W MOJAPOUIBL.  BpaleHue IUI0CKOCTH
NOJISIpU3AIIH.

B3aumogeiictBue ceta ¢ BemecTBOM. Jlucmepcusi cBeTa. DIIEKTPOHHAS TEOPHUS TUCIIEPCHUH.
AOGcopOnus cBera.

[TpoxoxkaeHre YacTUIlbl CKBO3b MOTCHIMAIBHBIN Oapbep. TyHHenbHBIN 3 dekxT. CrtoHTaHHOE U
BBIHYX/ICHHOE M3nyueHrne. OnTHuecKre KBaHTOBbIE T€HEPaTOPHI (JIa3ephl).

[Tonyuenune peHTreHOBCKHMX Jydeill. PeHtreHoBckue crekTpbl. 3akoH Mo3zmu. dudpakuus
PEHTICHOBCKUX JIydyell Ha IPOCTPAaHCTBEHHOM pEIIETKE. PEHTreHOCTPYKTYpHBIM U
PEHTI€HOCIIEKTPAJIBHBIN aHAJIU3.

OnemMeHThl (U3UKH 3JIEMEHTapHbIX YacTHI: KOCMHUYECKOE MW3JIy4eHHE, MIOOHBI, ME30HBI,
YaCTUIBl M aHTH4YacTULbl. l'nreponsl. CTpPaHHOCTP W YETHOCTb. THIIBI B3aMMOJEHCTBHI
asieMeHTapHbIX yacTull. Knaccudukanus snemenTapHblx yactull. KBapku.

5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Metonuka TmpenojaBaHUS JUCHHILIMHBL «DU3UKa» TPEeIyCMATPUBACT HCIOIH30BAHUE
pa3nMYHbBIX (HOpM MPOBEJCHUS TPYIIIOBBIX M HHIUBUAYATHHBIX aYJAUTOPHBIX 3aHATUN B COUCTAHWH C
BHEAYJIUTOPHON paboToi ¢ 1enpto (GopMupoBaHUST W pa3BUTHI NPOGECCHOHATBHBIX HABBIKOB
CTYJICHTOB. 1) HznoxkeHue INEKIMOHHOTO MaTepualia MO PSIy pa3felioB COMPOBOXKIACTCS
npeseHTaumsimu ~ Microsoft  Office  PowerPoint, BkiItouarommMu — HCMONB30BaHUE  TEKCTOB,
(hOTOCHUMKOB, PUCYHKOB, CXEM, MOJICIICH, BUPTYyaJIbHBIX YKCIIEPUMEHTOB.

2) B xoxe nexuuit mpoBOAATCS AEMOHCTPAIMOHHBIE YKCIICPUMEHTBI

3) CTyneHTbl  BBIIONHSIOT — JabopaTtopHble  paboThl.  YueOHbIE  MaTepHalbl  JJis
CaMOCTOSITENIbHOW pabOThl MO MOATOTOBKE K JOMYCKY M K 3alUTe Ja0OpaTOpHBIX pabOT CTYICHTHI
MOTYT MMOJTy9aTh JUCTAHIIMOHHO C caiiTa Kaeapsl.

4) TlpoBepka pe3yJIbTaTOB BHEAYJAMTOPHON paOOThI CTYJCHTOB OCYIIECTBISETCS C TIOMOIIBIO
OTIpOoca U 3alIUTHI JTA0OPATOPHBIX PadoT.

5) Hcmonp30BaHre HHTEPAKTUBHBIX (POPM TEKYIIETO KOHTPOJISA B (hOpMe ay TMTOPHOTO HH-
TEPHET-TECTUPOBAHMSI.

6 OneHouyHble cpeAcTBA JIsi TEKYLIEro KOHTPOJISI YCIEBaeMOCTH, IPOMEKYTOYHOH
arrecTallid MO0 HUTOraM OCBOCHUSI IHCHUIVIMHBI H Yy4e0HO-MeToau4eckoe olecmedyeHue
CaMOCTOSITeIbHOM PadoThl CTYICHTOB

B nmnpouecce oOyueHHMs HCIONB3YIOTCSI OLIEHOYHBIE (DOPMBI CaMOCTOSITEIbHON palbOThI
CTYJEHTOB, OLICHOYHBIE CPEJCTBA TEKYLIETO KOHTPOJS yCIEBAEMOCTH M MPOMEKYTOUYHBIX aTTECTALIMMN:
Bo BTOpOM ceMecTpe BBHINOJIHEHHE U 3allUTa JIa0OPaTOPHBIX pabOT MO MEXaHHWKe;, PperyispHoe
IIPOBEJEHUE YCTHBIX OIIPOCOB; 3K3aMEH MO pas3aeny «MexaHukay

B TperbeM ceMecTpe BBHINOJHEHHE U 3alluTa JAOOPATOPHBIX PAOOT MO BJIEKTPOMArHETU3MY H
71a00paTOPHBIX PabOT MO KOJEeOAaHUSAM, BOJIHAM, ONTHKE;
PETYJISIPHOE NTPOBEIEHUE YCTHBIX ONIPOCOB;
9K3aMeH M0 paznenaM «DieKkTpoMmarHeTusm», «KoneOaHus, BOJHBI, onTuka» «DuU3KMKa TEMIOBBIX
saBreHui» 1 «KBaHTOBas Qu3MKa»



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

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

B pe3ynbraTe 0cBOSHUS TUCIUTUTHHBI (MOIYIs) GOPMHUPYIOTCS CIICAYIOIINE KOMIICTCHIIUU:

Kon
KOMIIeTeHIIH B pesysabTate ocBoeHus1 00pa30BaTeIbHON NMPOrPaMMbl 00y4aKOLIHIICH JOIAKEH
u o01agaThb
OIIK-1 [IpuMeHSATH  €CTeCTBEHHOHAy4YHble W OOUICMHXCHEPHbIE  3HAHUS,  METOMbI
MaTeMaTHYECKOTO aHAJIN3a M MOJICIIMPOBAHUS B MPO(HECCHOHAILHON AEITEIbHOCTH

B mpouecce ocBoeHus o0pa3oBaTeNbHONM MPOrpamMMbl JaHHBIE KOMIIETEHIIMM, B TOM YHCIE HX
OTJENbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCSI MO3TANHO B XOJE OCBOEHUS OOYYarOIIMMMCS JUCLMILIUH

(Momyrneit), MPakTHK B COOTBETCTBUHM C YYEOHBIM IUIAHOM M KaJCHIAPHBIM TrpaduKkoM y4eOHOTO
rpouecca.

6.1.2 Omnucanue mokazaTeleil W KPUTEPUEB OICHUBAHUS KOMIIETCHIUH, (OPMHPYEMBIX 10
UTOT'aM OCBOEHHSI TUCLUIUIMHBI (MOJYJIs), ONMCAHKE IIIKaJl OLCHUBAHUS

ITokazaTeneM olLiEHUBaHHS KOMIICTEHIIMM Ha PAa3JIMYHbIX JTAIllaX HUX (I)OpMI/IpOBaHI/ISI SABJIACTCA
JOCTHXKCHUC O6y‘laIOH_II/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTATOB 06yLIeHI/I$I 110 JUCHUIITIMHE (MO,Z[y.]'IIO).
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Kpurtepuu oueHuBanus

IToka3aren 5 3 4 ‘ 5
OIIK-1. [TpumeHATs ecTeCTBEHHOHAYYHBIE 1 O0IIENHKEHEPHBIE 3HAHMS, METOIbl MATEMATHYECKOr0 aHAJIM3a U MOAEINPOBAHHA B IPO(eCCHOHATIBHOM NesITeNbHOCTH
3HaTb: ocHOBHBIe | OOyyaronmiics OOyuaromuiicss  neMOHCTpUpyeT HemonHoe | OOyyaroniics neMoHcTpupyeT | O0yJaromuicss  1eMOHCTPHPYET
¢dusnyeckue JEMOHCTPUPYET TIOJHOE | COOTBETCTBUE 3HAHUI OCHOBHBIX (PU3MYECKUX | YACTHUHOE COOTBETCTBHE 3HaHWH | TIOJIHOE COOTBETCTBHE
3aKOHOMEPHOCTH. | OTCYTCTBUE WIN | 3aKOHOMEPHOCTEH. JonyckaioTcst | OCHOBHBIX (PU3MYECKUX 3aKOHOMEPHOCTEH. | HEOOXOIUMBIX 3HAHMHA OCHOBHBIX
HEI0CTaTOYHOE 3HAYUTENILHBIE OLHNOKH, nposiBisieTcs | JlomyckaloTcsi He3HaYMTENIbHBIE OLIMOKH, | QU3NUECKUX  3aKOHOMEPHOCTEH.
COOTBETCTBHE  3HAHWH | HEJIOCTATOYHOCTh 3HAHWH, Mo  psy | HETOYHOCTH, 3aTpyIHEHHS npu | CBo6oIHO orepupyeT
OCHOBHBIX ()M3UYECKUX | [TOKa3arened, OOy4YalolIMHCs  HCIBITHIBACT | aHATHTHYECKUX OTEPaIHsX. NpUOOPETCHHBIMHU 3HAHUSIMH.
3aKOHOMEPHOCTEH. 3HAYUTENIbHBIE 3aTpyIHCHHUS npu
OTIEPUPOBAHMH 3HAHUSMH IIPH UX MEpEeHOCe Ha
HOBBIE CUTYAaIIHH.
Ymers: Obyuatomuiics He | OOyyaromuiics neMOHCTpHpyeT HemosiHoe | O0yyarommiics nemoHcTpupyet | OOydaroumuiicss ~ JeMOHCTPUPYET
HCTIONb30BaTh ymeeT WIN B | COOTBETCTBHE YMEHUH WCTIONB30BaTh | YaCTUYHOE COOTBETCTBHE YMEHUH | IONHOE  COOTBETCTBUE  yYMEHUMH
¢dusnygeckue HEJIOCTAaTOYHON ¢dusnygeckue 3aKOHOMEPHOCTH B | HCTIOJIB30BaTh (u3nyUecKe | HCIOJIh30BAThH ¢dusnueckue
3aKOHOMEpPHOCTH B | CTETIEHU ymeeT | mpodeccroHanbHO JIESITENIBHOCTH. | 3aKOHOMEPHOCTH B MPO(ECCHOHAILHON | 3aKOHOMEPHOCTH B
npodecCHOHANBHOHN | HCIIONIB30BaTh HonyckaroTcs 3HAYNUTENIbHBIE OLIMOKHY, | AIEATEIPHOCTH. YMEHHS OCBOEHBI, HO | Ipo(eCcCHOHAIBHON
JeSITebHOCTH. ¢uznueckue NPOSIBJISIETC HEJOCTATOYHOCTh YMEHHMH, IIO | IOMYCKAaIOTCS HE3HAYMTENbHBIE OIIMOKH, | JESITETbHOCTH. CBobonHO
3aKOHOMEPHOCTH B | pany nokaszaTenei, o0yyJaromuiicst | HETOYHOCTH, 3aTpyIHCHHS IpH | OTIepHUpYeT NpUOOPETECHHBIMU
npodeccuoHaTEHON WCTIBITHIBACT 3HAYMTENBHBIC 3aTPYJHEHUS MIPH | aHANUTHYECKUX ~ OINEpalysax, TIepeHoce | yMEHUSIMH, TPUMEHSeT UuX B
JESITEIbHOCTH. OIIEPUPOBAaHUM YMEHHSMH IIpU UX IEPEHOCE | YMEHHII Ha  HOBBlE, HECTAHAAPTHBIC | CUTyalUsIX HOBBIIIEHHON
Ha HOBBIC CUTYAlHH. CUTYyaluH. CJIO’KHOCTH.
Baanern: OO0yuaromuiics He | O6yJaromuiics BIIATICET Meroaamu | O0ydarontuics YaCTUIHO Brazeet | OOyJaromuiics B MOJTHOM O0BEME
METOAaMHU BJIaJeeT Wi B | HCIIOJIb30BAHUS (U3NYECKUX | METOAAMHU  HCIIONB30BaHUS (PU3MYECKHX | BIaJeeT METOAaMHU
HCTIONIb30BaHUS HEI0CTaTOYHOM 3aKOHOMEpPHOCTEH B  NpOo(ecCHOHAJIBHOM | 3aKOHOMEPHOCTEH B MNPO(ECCHOHANBHON | HCIOIb30BAHUS ¢bu3nUecKuX
(duzngecKux CTETICHH BJIAJIeeT | JesiTeNbHOCTH. JIoMycKaloTCsl 3HAYUTENbHBIC | NIeSTENbHOCTH. HaBBIKM OCBOEHBI, HO | 3aKOHOMEPHOCTEH B
3aKOHOMEPHOCTEH B | METOJIAMH OMMOKH,  TPOSBIAETCS  HEAOCTaTOYHOCTH | OMYCKAIOTCSl HE3HAYHMTENbHBIE OIMOKH, | MpoQeccHOHATEHON
podecCHOHAIBHON | UCTIONB30BAHUS BJIaJICHUSl HABBIKAMH IO psAy IOKasaTelel, | HETOYHOCTH, 3aTpyIHCHHS IpY | JESATEIbHOCTH. CBo0oxHO
JeSITeIbHOCTH. ¢uzngecKux OOyuaromuiics HCHBITHIBACT 3HAYUTENbHBIC | aHAIMTUYECKUX ~ ONEpalusiX, IEepeHOoce | IPUMEHSET MOJyYeHHbIC HABBIKH B
3aKOHOMEpPHOCTEH B | 3aTpyAHEHHS NpPH TPUMCHEHHHM HABHIKOB B | yMEHHH Ha HOBBIE, HECTaHIAPTHBIC | CUTYALHSIX MOBBIILICHHOM
npoQeccHoHATEHON HOBBIX CUTYaIUsIX. CUTYyaluy. CIIO’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.

HeynonerBopurensHoO

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

7 YueOHO-MeTOAMYeCKOe U MHPOPMAIMOHHOEe ol0ecrneYeHne MUCHUIIMHBI
a) OCHOBHas JIUTEparypa

1 | Tpodumona T.M. Kypc ¢usuku : YueOHuk. — M.: Briciras mkoda, 2002.- 478 c.

2 | Tpodumosa T.W., IlaBnosa 3.I'. COopHUK 3amay 1o Kypcy pusuku c pemeHusiMmu. — M.: OUL]
«Axanmemus», 2005. - 591 c.

0) TOTOHUTENbHAS TUTepaTypa

1 | Bonpkenmreitn B.C. CoopHuk 3aaa4 1o oduemy kypcy ¢puszuku. — M.: Kawkusiit mup, 2004.

2 | DNeKTpOHHBIM KOHCHEKT JIEKIUA mo paszaenaMm «Ontuka. @usnka atoMa». DINEKTPOHHBIN pecypc
kadenpsl «duzukay D111 MUCuC, 2011 r.
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3 | Cympyp W.T. Ao6pamoBa C.C. ®usuka. Meroauueckue YyKa3aHUS 10 BBITIOJTHEHHUIO
nabopatopHbeIX paboT/YueOHoe mocobue/ - Inexrpoctans, I MUCuC, 2010. DneKkTpoHHBIH

pecypc kadeaps .

4 | KpacwipaukoB O.M. ®wuszuka. Meroamueckoe pPyKOBOJACTBO IO 00pabOTKe pe3ynbTaToB
uzMepenuit, Dnexrpocrans, 1IN MUCuC, 2010. DnexkTpoHHbIH pecypc 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 NpeacTaBIEHbl y4eOHBIE KYpPCBI
Benyumx BY3oB Poccun,

Y4eOHO-MeTOoInYeCKUe MaTepHajbl B JJICKTPOHHOM BHJIE, IPEIICTABIICHBI HAa CaliTe DIEKTPOHHAS
oubmmoreka HTB MockoBCKOro MONUTEXHUYECKOTO yHHMBepcuTeTa  http:/lib.mospolitech.ru;
http://elibmgup.ru

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

OBC « Jlamp» www.e.lanbook.com;

Hammonanwshas 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:

1| http://www.rsl.ru/ Poccwmiickasi 'ocynapcteennas buoimoteka (PT'B), r. Mocksa

2| http://www.prlib.ru/ IIpe3unenrckas 6ubnuoreka um.b.H. Enprina

3| http://www.gpntb.ru/ ['ocynapcTBeHHast myOIuIHAs HAyIHO-TEXHUYeCKast Ondmmoreka Poccust

4| http://www.nlr.ru/ Poccuiickas HaroHapHasi OnOIMOTEKA

5| http://www. bibliotekar.ru/ Dnexrponnas OubIMOTEKA;

6| http://elibrary.ru/defaultx.asp Hayunas snextponnas 6ubnuoreka

7| http://cyberleninka.ru/Hay4nast snextponHas 6udnnoreka « KNWBEPJIEHUHKA»

8 MarepuajbHO-TeXHUYECKOe oOecneydeHne JUCIUTINHBI

HaumMeHnoBaHue crieHATBLHBIX MIOMEIEHUI U OcHalIeHHOCTH CHENUAIBLHBIX OMeNIeHU | 1
TOMeIeHNH VIS CAMOCTOSITeIbHOI PadoThI TOMeIeHNH VIS CAMOCTOSITeIbHOI PadoThI
YuebnHas ayautopus gekinorHoro tuma Ne 508, Kommnext mebenn, mepeHoCcHOM
yue6HonabopaTopHblii Kopryc, 144000, MockoBckas MYJIbTUMEUHHBIA KOMIUIEKC (TIPOEKIIMOHHBIN
06J1aCTh, T. 9KpaH, IPOEKTOpP, HOYTOYK)

DJieKTpocTalip, yi. IlepBomaiickas, 1.7

YueOHas ayuTopus I 3aHATHH ceMrHapckoro tuma Ne | Komrurekt mebenu, mepeHoCHOMH

503, yueOHO-11a00paTopHsIi Kopiryc, 144000, MYJIBTUMEIUAHBIN KOMIUTEKC (TTPOSKIIMOHHEII
MockoBckast 0071acTh, T. DIEKTPOCTalb, YII. 9KpaH, IPOEKTOP, HOYTOYK)

IlepBomatickas, 1.7

JlaGoparopust «nekrpudecTBo U MarneTu3smM» Ne 207, Kommiexkt mebenn, KOMIbIOTEPBI, OCLMILIOrpadsl,
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nabopartopHsiii kopiyc, 144000, MockoBckasi 061acTh, I'. | aMIIepMETPHI, BOJIBTMETPHI, TabopaTopHbIe
OnekTpocTans, yi. Ileppomaiickas, 1.7 YCTaHOBKH, CTEHbI

Jlaboparopun «Ontrka» Ne 209, yueoHo-nadoparopusiii | Komriuiekt MmeOesu, KOMIIbIOTEPBI, Ta00paTOPHbBIE
kopiryc, 144000, MockoBckast 00651acTh, T. DIEKTPOCTalb, | YCTAHOBKH, CTEH/IBI, MOHOXPOMATOPHI,

yi. IlepBomaiickas, 1.7 pedpakromeTp, TudpaKTOMETp, TOISIPU3ATOP,
CTaHJIAPTHBIC U JIAOOPATOPHBIC U3MEPUTEIHHBIC
PUOOPHI.

9 MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn M0 OCBOCHHUIO TUCHHUILINHBI

MeToanuyeckne yKa3aHusi Mo padore HaJ KOHCIEKTOM JIeKIMA BO BpeMsi U IOCJIe
NMPOBeACHUS JIeKINHU

B xozme NEKUMOHHBIX 3aHATHH OOydYalOIIMMCS PEKOMEHIYETCS BBINOJHATH CIEAYIOIIHNE
NEUCTBUS: BECTH KOHCIEKTHpPOBaHHWE y4eOHOro Marepuaia; oOpamiath BHUMaHUE Ha KaTErOpHH,
(hopMyITUPOBKHU, PACKPBIBAIOIIUE COIEPKAHUE TEX WM WHBIX SBJICHHUHA U MPOIIECCOB, HAYYHBIE BHIBOIBI
U TPaKTUYECKHE PEKOMEHJALMM MO0 HUX NPUMEHEHHUIO; 3aJaBaTh IPEIOJIaBATENI0 YTOUHSIOUIUE
BOIIPOCHI C 1IEJIbIO YSICHEHUS] TEOPETUYECKUX MOJIOKEHUH, pa3pellieHUs CIIOPHBIX CUTYaIUil.

JKenarenpHO OCTaBUTH B PabOYMX KOHCIIEKTaX IOJIsl, HA KOTOPHIX BO BHEAYJAMTOPHOE BpeMs
MOKHO clieJlaTb TOMETKM W3 PEKOMEHJOBAaHHOM JIUTEpATyphl, JOMOJHAIONIME MaTepuai
MPOCITYIIAaHHON JIEKIIUH, a TaKXKe MOJYSPKUBAIOIINE 0COOYIO BaKHOCTh T€X WJIM MHBIX TE€OPETUUECKUX
MOJO0XKEHHUH.

MeToanuyeckne yKa3aHusl K NPAKTHYECKUM 3aHATHAM

[Ipu mOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM OOYYaAIOIUMCS HEOOXOIUMO M3YYUTh OCHOBHYIO
JUTEPATYPY, O3HAKOMHUTHCS C JOMOJHUTEIBHOW JIUTEPaTypOl, HOBBIMU IyOJHMKAIUSIMHU B
MEPUOJUYECKUX U3IAHUAX: KypHanax. I[Ipy 3ToM yuyecTb PEKOMEHJALMU TMpernojaBaresiss u
TpeboBaHMs y4eOHON TporpamMmbl. B Xo/€ MOArOTOBKM K MPAKTHUYECKUM 3aHATHSIM HEOO0XOIUMO
OCBOMTbH OCHOBHBIE ITOHATHS U METOJIUKH pacyeTa MoKaszareyieid, OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI.

B Teuenue mpakTUUYeCKOTO 3aHATHS CTYACHTY HEOOXOAMMO BBIMOJIHUTH 3aJaHUs, BBIJAHHBIC
MpErnoIaBaTesieM, YTO 3aYMTHIBACTCS KaK TeKyIlas padoTa CTyACHTA.

MeToanyeckue yKa3aHUs MO BbINOJHEHHIO KOHTPOJIbHOM padoThl

Jns 3akperieHs] MPAKTUYECKHMX HABBIKOB CTYJEHTAM MOTYT OBbITh BBIJAHBl THIIOBHIE
WHAVUBUAYAIbHBIC 33/I1aHUs, KOTOPHIC JOJDKHBI OBITH CIaHBI B YCTAHOBJICHHBIN MPENOJaBATEIEM CPOK.
BrinonHeHHbIe 3a1aHKs OLICHUBAIOTCS HA OLICHKY.

[lenb BBIMOJHEHUS WHAMBUAYAIbHONH KOHTPOJIBHOM pabOThI: MPOBEpKA YMEHUH M HaBBIKOB
CaMOCTOSATENIbHOTO PEILIECHUs KOHKPETHBIX 3aJad [0 JAaHHOMY pa3ely IUCLMIUIMHBI, MpOBEpKa
JIOTUYECKOTO0 OOOCHOBAaHMS PEIICHUS, YMEHHM NPUMEHEHHE TEOPETHMUECKUX 3HAHUN K PEIICHHUIO
3aJ1ad.

MeToanyeckue peKOMeHIALMY /sl CAMOCTOSTE/IbHOI PadoThI

CamocrosiTenpbHasi paboTa SBISETCA OJHUM W3 BUIOB y4eOHBIX 3aHsATHH. CamocTosTeabHas
paboTa HampaBlieHa Ha CaMOCTOSTEIbLHOE HW3YYCHHE OTICIBbHON TEMbl YUYe€OHOW MWCIUIUIMHBI WU
SIBJIIETCS 00sI3aTENbHOM I KaKIOro 00ydaromierocsi, ee 00beM OIpenesseTcss YUYeOHbIM IUIaHOM.
AynutopHasi camocTosiTeNlbHass paboTa MO JUCHUIUIMHE BBIMOJHSIETCS Ha yYeOHBIX 3aHATHSIX MOJ
HETMOCPEACTBEHHbIM  PYKOBOJACTBOM IpenojaBaTelis M MO €ero 3aJaHuio. BHeayautopHas
camocTosITeNlbHAsT paboTa BBHINIOTHSAETCS CTYISHTOM II0 3aJaHUI0 MpernojaBaTeliss, HO 0e3 ero
HETIOCPEICTBEHHOTO YUacTusl. 3a/ladd CaMOCTOATEILHOM pabOThI CTYyACHTA:

- pa3BUTHE HABBIKOB CAMOCTOSTEIBHON yueOHON paboTHI;
- OCBOCHHUE COAEPKaHUS TUCIUIIINHBI;
- yrayOseHne coepikaHus U OCO3HAHUE OCHOBHBIX TIOHSATUHN JUCIUTUIHHEI;
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- WCIIOJIb30BAaHHE MaTrepuaja, COOPAaHHOTO U IOJIyYEHHOTO B XOJI€ CaMOCTOSITENIbHBIX 3aHATHM AJs
3¢ PeKTUBHOMN MOATOTOBKHU K 3a4eTy/IK3aMEHY.
Busl BHEayAUTOPHON CaMOCTOSITETbHON pabOTHI:
- CaMOCTOSITENIBHOE U3yUYEHUE OTHCIIBHBIX TEM IUCLUIUIMHBI;
- MOJATOTOBKA K JIEKIINOHHBIM 3aHATHUSM;
- MOATOTOBKA K CEMHUHApaM U MPAKTUUYECKUM 3aHITHSIM;
- 0o(OpMIICHHE OTYETOB IO BBIOJHEHHBIM JIAOOPATOPHBIM paboTaM M MOJATrOTOBKA K UX 3alIUTE; -
BBINOJIHEHHE pacyeTHO-rpaduieckoil paboThl.
Jl1s1 BBINIOJIHEHUSI CAMOCTOATENILHOW Pab0Thl HEOOXOAUMO MTPOUTH CIIEAYIOLIUE TAlbL: -
OIIpEJIEJIEHUE LI CaMOCTOSATENILHOW PaboTHI;
- KOHKpeTH3alus 03HaBaTeIbHOU 3a/1a4H;

CaMOOILIEHKa TOTOBHOCTH K CAMOCTOSITEIbHOM paboTe;

BBIOOP aJICKBaTHOTO CIIOCO0a JACHCTBHS, BEAYILETO K PEHICHHIO 3a/1a4H;

IUTAaHUPOBaHKUE PA0OTHI (CaMOCTOSATENHPHOW WM C MOMOINBIO TIPENOAaBaTeNs) Haja 3adaHHeM; -
OCYIIECTBIIGHHE B  IIPOLECCE  BBINOJNHEHHS  CaMOCTOATENBHOW  pabOTBl  CaMOKOHTPOJIS
(TPOMEKYTOYHOTO M KOHEUHOT'0) pe3yJIbTaToB PabOThl M KOPPEKTHPOBKA BBIMOJIHEHUS pabOThI; -
peduexcus.

10 MeToauuecKkue PEeKOMEHAANHU JIA IIpenoaaBaTeisd

B3aumopneicTBue mpenongaBarensi CO  CTyJE€HTAMHM MOXKHO pa3[EeIUTh HAa HECKOJIBKO
COCTABJIAIOLIMX — JIEKIIMOHHbIE, NPAKTUYECKHE MU JIAOOpaTOpHbIE 3aHATHA W KOHCYJIbTHPOBAHUE.
[IpenonaBaTenb NOJKEH IIOCIENOBATEIBHO BBIYMTATH CTYACHTAM PsI JEKLIHHW, B XOJI€ KOTOPBIX
ClIeNyeT COCPENOTOYUTh BHHUMAHME Ha KIIOYEBBIX MOMEHTAX KOHKPETHOIO TEOPETHYECKOIO
MaTepuaia, a TaKkKe OpraHW30BaTh MPOBEACHUE NPAKTUYECKUX 3aHATHHA TakuM 00pa3oM, YTOOBI
AKTUBU3HUPOBAThb MBILIUICHUE CTYACHTOB, CTUMYJMPOBATH CaMOCTOSATEIBHOE W3BICYCHUE WMU
HeoOxoauMoi MH(GOPMaLMU U3 PA3IMYHBIX UCTOUHUKOB, CPAaBHUTEIBHBIN aHAIM3 METOJIOB PELICHUIH,
COIIOCTABJIEHHE MOJYUYEHHBIX PE3yJIbTaToOB, (OPMYJIMPOBKY U apryMEHTALMI0 COOCTBEHHBIX B3IJISI0B
Ha MHOTHUe criopHble poOiemMsl. [lepen HayanoM npenogaBaHus MpernoiaBaTeto He0OX0IUMO:

- U3y4uTh pabouyro mporpammy, e U 3a7a4 TUCIUILUIHHEI,

- YeTKO MPeACTaBIATh ce0e, Kakhe 3HaHUs, YMECHHS U HaBBIKHU JIOJKEH puoOpecTu

CTYJCHT; - TIO3HAKOMUTCS ¢ BUAAMU Y4eOHOU pabOThI; - U3YUHUTh COJEPKAHUE PA3/IeNIOB

JUCLUTIIINHBL.

B Xxozme 1EeKIMOHHOTO 3aHATHS TpenojaBareib JOJDKEH Ha3BaTh TeMy, Y4eOHBbIE BOIPOCHI,
03HAaKOMHTH CTYJEHTOB C [IEPEYHEM OCHOBHOM M JTOTIOJHUTEIBHON JINTEPATYPHI IO TEME 3AHITHS.

Bo BcTynuTenbHON 4YacTH JIeKIMM OOOCHOBATH MECTO M POJIb M3ydyaeMOW TeMbl B yueOHOIl
JUCLUIUIMHE, PaCKpbITh €€ IIPaKTU4YeCcKoe 3HayeHue. Ecinu uuraerca He 1mepBas JIEKIUsS, TO
HE00XO/IMMO YBSA3aTh €€ TeMy C MpeAbIAyIeH, He HapylIast JIOTUKU U3JI0KEHHs y4eOHOro Marepuania.
Jlexuuto ciieyeT HauyMHaTh, TOJBKO UYETKO 0003HAYMB €€ XapakTep, TEMY M KpYyr Te€X BOIIPOCOB,
KOTOpBIE B €€ Xo7€e OyIyT pacCCMOTPEHBI.

B oOCHOBHOW dYacTH JIEKIMU CIIEAYET paACKpbIBaTh COJEp)KaHHE YYEOHBIX BOIPOCOB,
aKLICHTUPOBAaTh BHMMAaHUE CTYJCHTOB Ha OCHOBHBIX KaTeropusX, SBIEHUAX U Ipoleccax,
OCOOCHHOCTSIX MX NpOTeKaHUs. PacKpblBaTh CYIIHOCTh M COJAEPIKAHME PA3IMUHBIX TOUYEK 3PEHUs U
Hay4YHBIX MOAXO0/I0B K OOBSICHEHUIO TE€X WJIM MHBIX SIBJICHUN U mporieccoB. ClieyeT apryMeHTHPOBAHO
000CHOBaTh COOCTBEHHYIO MO3MLMIO 10 CIIOPHBIM TEOPETHUYECKUM BolipocaM. [IpMBOIUTH mpUMeEpBHI.
3a1aBaTh 110 X0y M3JI0KECHMS JIEKIIMOHHOIO MaTepraga PUTOPUYECKUE BOIIPOCHI M CAMOMY JaBaTh Ha
HUX OTBET. DTO CIIOCOOCTBYET AKTUBU3ALMHU MBICIUTEIBHON JIEATEILHOCTH CTYAEHTOB, MOBBIIICHUIO
UX BHHMaHUS M UHTEpeca K MaTepualy JIEKIMH, €€ colepkaHuto. lIpenonaBarens IOKEH
PYKOBOJIUTH pabOTOil CTYIEHTOB MO KOHCHEKTHPOBAHMIO JIEKIIMOHHOTO MaTepuana, MOAYepKHUBATH
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HCO6XOI[I/IMOCTI) OTpaXXCHUA B KOHCIICKTAX OCHOBHBIX MTOJI0KEHHUH H3y‘-IElGMOI>i TEMBI, OCO60 BbIACIAA
KaTEeropuitHbIN anmnapar.

B 3axirounTenbHON YacTH JIEKIUKU HEOOXOAMMO chOpMYIHUPOBaTh OOIIME BBIBOABI MO TEME,
pacKphIBAIOIINE COEP>KaHUE BCEX BOIPOCOB, MOCTABIEHHBIX B JIeKIHH. OOBABUTH TUIAH 0YEPETHOTO
MPaKTUICCKOro Ujin J1a60paT0pHor0 3aHATHA, 1aTb KPAaTKUC PCKOMCHAAIHUHU 110 IMOATOTOBKE CTYJACHTOB
K IPaKTUYECKOMY 3aHSATHIO WM J1abopaTopHOM pabore. OnpeneauTb MECTO U BpeMs KOHCYJIbTALUU
CTYACHTAaM, IIO0XKCJIAaBIIMM BBICTYIIUTh Ha 3aHATUHU C JOKJIadaMHu H pe(bepaTaMH 0 aKTyaJIbHBIM
BOMPOCAM 00CYXKIaeMOI TEMBI.

Llenb mpakTHUECKUX U JTa0OPATOPHBIX 3aHATUH - 00ECHEUNUTh KOHTPOJh YCBOCHUS Y4eOHOTO
MaTepuasa CTyJlIeHTaMH, PacllupeHre U yriiyOJieHne 3HaHUM, MOJyYeHHBIX UMU Ha JIEKIHUSIX U B XOJIe
camocTosTeNbHOM paboThl. IloBbimieHne 3¢G(EKTUBHOCTH NPAKTUYECKUX 3aHATUH JOCTUTaeTcs
MOCPEACTBOM CO3JaHMsI TBOPYECKOW OOCTAHOBKHM, pPACIIONIararolle CTYyJAEHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3IJISIIOB U CYXKICHHI 1O 00CyKIaeMbIM BOIIPOCAM, JKEJIaHHUIO Y CTYIEHTOB opaboTaTh
Yy JOCKHU IIpH PEIICHUH 3a1a4.

[Tocme Kakaoro JIEKIMOHHOTO, JAaOOpPaTOPHOTO W MPaKTUYECKOro 3aHATHS  CAeaTh
COOTBETCTBYIOIIIYIO 3allUCh B JKypHajaX ydeTa MOCEIIaeMOCTH 3aHSITHH CTYyJIEHTaMH, BBISICHUTH Y
CTapOCT Y4eOHBIX I'pyNN MPUYUHBI OTCYTCTBHUS CTYJICHTOB Ha 3aHATHAX. [IpoBOAMTH TpymmoBbie U
UHAWBUAYAJIBHBIC KOHCYJbTAIIlUU CTYACHTOB IO BOIPOCAM, BO3HUKAIOMIUM Yy CTYACHTOB B XOAC HUX
MOATOTOBKU K TEKYIIEH M MPOMEKYTOYHOW aTTECTAlMH MO y4eOHON AUCIMIUIMHE, pEKOMEHIOBAThH B
MOMOIIIb YYEOHBIC U JPYTHE MaTEPHUAIIbI, a TAK)KE CIPABOYHYIO JTUTEPATYPY.

DK3aMeH WIH 3a4eT MO AMCHUUIUIMHE MPOBOAMUTCA B (OpME YCTHOTO OTBETa C MOCIETYoIIen
WH/IMBUIYaIbHON Oeceloi CO CTyJI€HTOM Ha OCHOBE KOHTPOJIBHBIX BOINPOCOB. OIIEHKA BBICTaBIISAETCS
mpenoaaBaTesieM U 00bsBISEeTCS Tocae oTBeTa. [IpenonaBarenb, MPUHUMAIOIINN 3a4eT WM SK3aMEH,
JIMYHO HECET OTBCTCTBECHHOCTD 3a IPABUJILHOCTH BBICTABJICHUA OLICHKHU.

11 OcobennocTn peaimzanuu IUCHUIIIMHBI «Puzuka» sl MHBAJIMAOB H JHI C
OrpaHUH4Y€¢HHBIMHA BO3MOKHOCTHAMM 3/10POBbS

O6yquHe 110 JTUCHUITJINHEC «Duzukay HWHBAJIWJAO0B U JIMI C OrPaHUYCHHBIMHA BO3MOXHOCTIAMU
3mopoBbst  (masiee  OB3)  ocymiecTBiseTcs — mpemogaBareieM ¢ Yy4eTOM — OCOOSHHOCTEH
NCUXO(PU3NUECKOTO Pa3BUTHS, HMHAWBUAYATbHBIX BO3MOXKHOCTEH M COCTOSHHS 370POBbSI TaKHX
00ydJaromuxcs.

O6yanOIIII/IeC5I C OI'paHNMYCHHBIMHU BO3MOXHOCTAMHU 3O0POBbBA o0ecIieueHEbl OJICKTPOHHBIMHA
00pa3oBaTeNbHBIMU peCypcamMu B (opMax, afalTHPOBAHHBIX K OTPAHHYCHHUSIM UX 37J0POBBSI.
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[Ipunoxxenne A

CTpyKTypa U coJep:kaHHe TUCHUILTHHBI «DU3HKAY»

10 HANpaBJeHuI0 NoaAroToBku 27.03.04 YnpapiieHne B TeXHHYECKHX cucTemMax (0akanaBp)
Ounas ¢popma 00ydyeHus

Buanbi yueOHoii padoThl,

BRJIIOYasA CaMOCTOATECJIbHYIO

e Pasznen padoTy CTY/eHTOB, i DopMbl aTTECTALLUMA
n/n TPYAOEMKOCTH B Yacax
J | IVC | Jlab CpC |3JIP |T |P | K/P | YO
1. BBenenue B pusnueckuii 1a00paTopHBIN NPAKTUKYM. 2 8 +
2. KunemaTtuka noctynaTenbHOTO JBUXKEHUS 18 6 2 8 +
3. JlnHamMuKa OCTyNaTenbHOTO IBUKEHUS 2 8 +
4, PaboTa u sHEpTHS B MMOCTYNATEILHOM JBHKEHUH 2 8 +
5. KunemaTtuka BpamareabHOrO IBHKEHUS 6 2 8 +
6. JvHaMuKka BpalaTebHOTO ABUKEHUS 2 8 +
18

7. OcHoBsl TepmoauHaMuku (T]1) 6 2 8 +
8. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKO# Teopuu ctpoeHus BemectBa (MKT) 2 8 +
9. Brimonnenne nadopatopHoii paboTsl «MasTHHK MakcBeria 2 8 +

HToro Bo 2-0M cemecTpe: 36 18 18 72
10. | DJIeMeHTBI CTAaTUCTUIECKOH (QU3UKU 6 4 4 +
11. | SIBnenus nepenoca 4 +
12. | Hanpssk€HHOCTB 2JEKTPOCTaTUYECKOTO OIS 4 4 +
13. | IloTeHnamn 3JEeKTPOCTATUYECKOTO OIS 6 4 +
14. | JIMDJACKTPUKH U TIPOBOJTHUKH B DJIEKTPOCTATHKE ) 4
15. | 3aKOHBI TOCTOSTHHOTO TOKA 6 4 +
16. | JlabopaTtopHas padota «VI3yueHre 3aKOHOB MIOCTOSTHHOTO TOKa) g + +
17. | JJaboparopHas pabota «VccrmenoBanre XapakKTEPUCTHK SJIEKTPOCTATHYECKOTO TIOJISD» + +
18. | Maruerusm 4 +
19. | DnexTpoMarHuTHas MHAYKLINSA 6 2 4 +
20. | YpaBuenust MakcBeia 4 +
21. | Komnebanust u BOJHBI 2 4 +
22. | UnTepdepennus 6 4 +
23. | Audpakuus 2 4 +
24. | [onspuzanus 4
25. | KBaHTOBOONTUYECKUE SBJICHUS 10

= 6 2

26. | DaeMeHTHl KBAHTOBOM MEXaHUKHU 10
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27 Breinonnenune nabopatopHoii pabotel «MccnemoBanue audpakuun PpayHrodepa Ha N +
" | mudpaKIMOHHON peIméTKe)
28. | JlabopaTopHas pabora «3mMepeHue u3yueHusl aToMa BOJAOPOIa» 10 + +
29 JlaboparopHas pabota «M3ydyeHne uHTEpEpPEHIMH CBETa C MOMOLIbIO OHIIPH3MBI N N
© | Openens»
Hroro B 3-em cemecTpe: 36 18 18 72 C)
Bcezo uacoe no oucuyunaune 72 36 36 144
OuHo-3a04Hast popma 00yueHHust
Buanbl yue6Hoii padoThl, BKIIOYas . Dopmbl
CaMOCTOSATEJBHYI0 padoTy Buner camocTosTeLHoi padoThl aTTecTaluu
n/n Pazzen CTY/IEHTOB, M TPYA0EMKOCTh B 4acax CTyA€HTOB *
J | II/C Jao | CPC |KCP [ OIC | YO |3JIP | P | K/p | T 9 3
1.1 MexaHnuka, MOJIEKYyJISIpHas PU3HKA U TEPMOIUHAMHUKA 18 12 6 10 + +
Dopma ammecmayuu 1 1 C)
Bcero wacoB mo AUCIUIUIMHE BO BTOPOM CEMECTPE 18 12 6 108
2.1 ONEKTPUYECTBO U MArHETH3M 18 12 6 108 + +
Dopma ammecmayuu 1 1 C)
Bcero 4acoB no AUCHUIUIMHE B TPETHEM CEMECTPE 18 12 6 108
Bcero no aucnuiinHe: 36 24 12 216

* — CokpaieHusi (pOpM OlleHOYHBIX cpeacTB cM. B [Ipuiioxenun B.
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[Ipunoxenue b x pabodeit mporpamme

MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHIS POCCUMCKOM ®EJEPAIIAN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE VUPEXK/IEHVE BBICIIIETO OBPA3OBAHIS

«MOCKOBCKHI MOJUTEXHUYECKHA YHUBEPCUTET»

(MOCKOBCKHWH IMOJINTEX)
DNEeKTPOCTAILCKMH HHCTUTYT (pusimas)

MoOCKOBCKOI0 MOJJUTEXHAIECKOI0 YHUBEPCUTETA

Hanpasnenne noarotoBku

27.03.04 YnpaBJjicHHe B TEXHUYECKHX CHCTEMAax

OII (obpa3oBarenbHas mporpaMma)

«AHdopManMoOHHbIE TEXHOJOTMH B YIIPABJICHUN»

®opma 00ydyeHHsI: OUHAsI, OUHO-3a04YHAast

Buner npodeccroHanbHO 1eATeNbHOCTH:
MIPOCKTHO-KOHCTPYKTOPCKAS.

Kadenpa: «MammHOCTPOUTENbHbBIE U METAJUTYPrHYECKHE TEXHOIOTHIDY

®OHA OHEHOYHbBLIX CPEJICTB
1O IUCIIMIIJIMHE
«DODU3UKA»

Cocrag: 1. [1actiopt (poHIa OLIEHOYHBIX CPEICTB
2. Onucanue OEHOYHBIX CPEJICTB:
YCTHBIN OIpOC,
3amuTa J1abopaTOpHBIX pPadoT,
BOIPOCHI K SK3aMEHaM

CocraBuTeJib:
noteHt, 1.¢.-m.H. Kpacunbaukos O.M.

Dnekrpoctanb 2025
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ITacmopT ¢QoHIa OUEHOYHBLIX CPEICTB

nmo JTMCHMIIJIMHE «Puznka»

HaHpaBJleHI/Ie IIOATOTOBKH

27.03.04 VYnpasienue B TexHnyeckux cucremax OIl (oOpasoBarenbHas

nporpamma) «MH(popManMOHHbIE TEXHOJOTMH B YIPaBJIeHUN» YPOBEHb
O0akajaBpuar
®opma o0yueHHs
OYHasi, OYHO-3a09HasA
Kon xonTponupyemoit HaunmeHnoBanue
Ne KonTponupyemsbie pa3nensl (TEMbI) IUCIUTLTAHBI
KOMIIETCHLIUH (WJIM €€ YacTH) | OLEHOYHOr'0 CPEACTBa
1. | Beenenwne B ¢msnyeckuii 1ab0paTOpHBIA TPAKTUKYM. OIIK-1 YO
2. | KunemaTnka mocTynaTeabHOTO JBM)KEHUS OIIK-1 YO
3. | JluHaMuKa NOCTYNaTEeNbHOTO JBUKEHUS OIIK-1 YO
4. | PaGora 1 sHeprus B MOCTYNATEIbHOM JBIKCHUN OIIK-1 YO
5. | KuaemaTuka BpamareasHOTO IBIKCHUS OIIK-1 YO
6. | Jlnaamuka BpamaTeIbHOTO ABUKCHIS OIIK-1 YO
7. | OcHoBbl TepmoauHaMuku (T/1) OIIK-1 YO
8. | OCHOBBI MOJIEKYJIAPHO-KHHETHYECKOM TEOpUHU YO
OIIK-1

ctpoenns Beniectsa (MKT)

9. | Bemonaenne mabopaTopHOM paboTel « MasTHUK 3JIP
OIIK-1

Makxkcsemiay

IIpomexyTouHas arTecTanus 3auét
10.| DneMeHTHI CTaTUCTUYECKOH (HU3HUKA OIIK-1 YO
11.| SIBnenus mepenoca OIIK-1 YO
12.| Hanps»E€HHOCTH 3JEKTPOCTATUUYECKOTO OIS OIlIK-1 YO
13.| IToreHman 3aeKTpOCTaTUYECKOTO OIS OIlIK-1 YO
14.| IupneKTpUKU U POBOIHUKH B 3JIEKTPOCTATUKE OIIK-1 YO
15.| 3aKOHBI MOCTOSTHHOTO TOKa OIIK-1 YO
16.| JlJabopaTtopHas pabota «3yuenne 3aKOHOB OIK-1 3JIP

IIOCTOSIHHOT'O TOKa»
17.| JlaGoparopnast pabora «Hccnenosanue OIK-1

XapaKTEePUCTUK AIIEKTPOCTATHYECKOTO TTOJIS»

ITpomexxyTouHast aTTeCTaIs 3auét
18.| MarneTusm OIIK-1 YO
19.| DnexTpoMarHuTHas UHIYKITUS OIIK-1 YO
20.| YpaBHeHus Makcsenia OIlIK-1 YO
21.| Konebanust v BOTHBI OIIK-1 YO
22.| UnTepdepennns OIIK-1 YO
23.| Audpakuus OIIK-1 YO
24.| lonspuszanus OIIK-1 YO
25.| KBaHTOBOONITUYECKHUE SIBJICHUS OIIK-1 YO
26.| DneMeHThl KBAHTOBOW MEXaHUKH OIIK-1 YO
27.| JlabopatopHast pabota «HccnemoBanue audpaxiuu

N N OIIK-1

Opayrrodepa Ha JUPPaKIUOHHON PEIIETKE
28.| JlJabopaTopHas pabota «l3Mepenne H3MTydeHUS aToMa OTIK-1 3P

BOJIOPOAA»
29.| JlabopatopHast pabora «M3yuenue uHTEphEepeHIUY OIK-1

CBeTa C MoMoIIbIo Ounpusmsl Openens»
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Ta6mma 1 — IOKA3ATEJb YPOBHS C@OPMUPOBAHHOCTH KOMITETEHIIUI

OU3UKA

®I'OC BO 27.03.04 YnpaBjieHne B TEXHHYECKHX CHCTeMax

B npouecce ocBoeHUs TaHHOM JUCLHUILIMHBI CTYACHT (OPMUPYET U JEMOHCTPUPYET CIECAYIOINE KOMIIETEHLIUH:

KOMIIETEHIIN IlepeyeHb KOMIIOHEHTOB TexHoJi0rUs1 dopma CTeneHn ypoBHeil 0CBOeHHUS
UHJEKC ®OPMYJUPOBKA ¢opMupoBanus OlIEHOYHOT 0 KOMIeTeHIH i
KOMMeETEeHIN i cpencTBa
OIIK-1. [TpumensaTs | 3HATH: JIeKuus, YO, 3JIP, ba3oBblii  ypOBEHb: BBIIOJHEHBI
€CTECTBEHHOHAYJIHBIC Y | OCHOBHEIC br3ugeckue CaMOCTOATCIbHAS dK3aMeH Bce BUABI y4eOHOH  paboTHI,
OOILEUH)KCHEPHBIE ~ 3HAHUS,  METOJBI 3aKOHOMEPHOCTH. Y MeTh: pabora, MIpeyCMOTPEHHBIE yueOHBIM
MaTEMaTHYECKOrO aHanmu3a U | UCTIOJIB30BaTh (PU3NUECKIE 3aKOHOMEPHOCTH B | IPAKTHYECKHE 3aHs- m1aHoM. IloBbINIEHHBINH YPOBEHb:
MOJIENIUpOBaHusT B TpodeccroHanbHO# | mpodeccroHanbHO nestenbHocTH. BiaageTb: | Tus, CTYICHT OTIepUpyeT
JeSITeTbHOCTH METOJIaMH HCIIOBE30BaHMUS (PH3NIECKUX nabopaTopHbIC 3a- IPHOOPETEHHBIMU 3HaHWSIMH,
3aKOHOMEpHOCTeH B npodeccnoHaIbHOH HSTHUS YMEHHSMH, HaBBIKAMH,
JeSITeTLHOCTH. MIpeIbSBIISIEMEIE K TAaHHOH
KOMIIETCHIINY, TPHUMEHSIET WX B
CUTYaISIX MTOBBIIIEHHOM
CJIO)KHOCTH.
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Hepeqeﬂb OLHCHOYHBIX CPEACTB 110 TUCHUILJINHE «Puzuxkan»

No HaunMmenoBanue [IpencraBnenue
OE? oueHoyHoro |Kparkas xapakrepucTuka OLEHOYHOI'O CPE/ICTBA | OLIEHOYHOIO CPEJCTBA B
cpeacTBa dOC
CpeAcTBO  KOHTpPOJSl, OPraHU30BAHHOE  KaK
crierraibHas Oecena MeAarorn4eckoro
. a00THMKa ¢ OOyYalIMMHCS Ha  TEMBI
1 YceTHBIT onpoc IC)B}ISaHHBIe " Za o . Bomnpocsl o
MOW  JTUCHMIUIMHOM, U
(YO) ¢ H3yHaemonm - jmch O, M remam/pazgenam muciu-
paccynTaHHOE Ha BBIACHEHHE OOBeMa 3HAHUUN —
0oOydaromerocss Mo OMNPEJeIIEHHOMY pasJelny,
Teme, mpobeMe U T.11.
CpencTBo TpPOBEpKM YMEHUH M HaBBIKOB IO
3ammura P POBEPEHE ¥ IIpumepHBIE BOIIPOCHI
.. [MCTIOJIb30BaHUIO JTAOOPATOPHOrO 00OpYHAOBaHUS
) 1a0opaToOpHOM 5 606 JUIS 3aIIUTHI
paoTs: M U3MEPUTENBHBIX  NPHOOpPOB,  00paboTKe 1aGOPATOPHBIX
AKCIEPUMEHTAIBHBIX JAHHBIX U UX CPABHEHHUIO C 6
(3JIP) paoor
TEOPETUYECKUMU pacyeTaMu
Cpenctso IPOBEACHUS MIPOMEXKYTOUYHOMN
QTTECTAIlMU TI0 pPe3yJIbTaTaM BBITIOJHEHUsI BcexX| Bompocel miis noaroros
3 DK3aMeH  [BHJIOB Y4eOHOH pabOTBHl B TEUECHHM CEMECTpa C|KH K DK3aMEHY, IIPUMEpPBI
3) MPOCTABJICHUEM OIIEHKU OTIMYHOY», «XOPOIIO», |IK3aMEHALMOHHBIX Onie-

«YAOBJICTBOPUTCIIBHO» HUIIN

«KHCYOOBJICTBOPUTCIIBLHO»

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

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

IlonoxkeHue U €ro OTHOCUTEIBHOCTb.

Tpaexropus. Conpukacaromascs OKpyXHOCTb. LIeHTp u pannyc KpuBU3HBI TPACKTOPHH
CKopOoCTh ABUKEHUS U €€ OTHOCUTEIBHOCTbD.

VYckopenue. KacatenbHoe 1 HOpMaJIbHOE YCKOPEHHS.

JlekapToBa cuctema KOOpAHHaT.

Kunemarndeckue 3aKOHBI JBUKCHHS

[TocTymarensHOe ABMkeHUE abcom0THO TBEPAOTO Tena (ATT).

[lonstre cuibl. AOGCOIIOTHOCTD CHIIBI B KIIACCHUYECKOM MEXaHHUKE.

[ToHATHS PAaBHOAEUCTBYIOLIEH U COCTOSIHUS ITOKOSI.

. [lepsb1ii 3ak0H HproToHa. IHEpuManbHbIE CUCTEMBI OTCYETA.

. Bropoi1 3akoH HeroToHa 1 3ak0H BCceMUpPHOTO TArOTeHMS.

. IMITyJIbC M 3aKOH €70 U3MEHEHHUS.

. Tperuit 3akoH HproTOHA M COXpaHEHNE UMITYJIbCA 3AMKHYTOW CHCTEMBI.
. Yapsl 1 pa3pbIBbI.

. [lonsiTre cnnoBoro nosus

. DnemeHTapHas paboTa U paboTa Ha KOHEUHOM IePEMEIICHUH.

. MOIHOCTS.

. Kunernyeckas sHeprust 1 3aKoH €€ U3MEHEHUSI.

. [loTeH1IManbHbIE CUIIOBBIE MOJISI ¥ TOTEHLMAIbHAS SHEPT U

. MexaHnueckast SHEprus ¥ 3aKOH €€ U3MEHEHUS.

. KoncepBaTtuBHbBIE CUCTEMBI.

. DJIeMEHTapHBIM YroJl IOBOPOTa U yriaoBas cKopocTh 23. CBs3b MEXIy YIVIOBOM U JIMHEHHON

CKOPOCTSIMH.
VYrioBoe yckopeHue.

KacarenpHOe 1 HOpMaIBHOE YCKOPEHHUSI BO BPAILATEIbHOM JIBHOKECHUH

Bpamarensnoe npuxenne ATT.

MoOMEHT UMITyJIbca U MOMEHT CHUJIbI

3aKOH W3MEHEHUSI MOMEHTA UMITYJIbCA.

MomeHT umIyJibca U yriioBas CKOpocTb. MOMEHT MHEPLIUH.

OcHOBHOE YpaBHEHHE TMHAMHUKH BpamniateabHoro aewkeHus ATT

OceBble MOMEHTBI HHEPLIUN HEKOTOPBIX TEI

Teopema IlTeiinepa

PabGota ¥ KuHeTHYecKass SHEPrusi BO BpallaTeIbHOM JBIWXKEHUH 34. AHamorus Mexay
IIOCTYIIATEIbHBIM U BPAIATEIbHbBIM JABUKECHUSIMU.

Bonipocsl 1151 NOATOTOBKH K IK3aMeHY 10 pa3fesy «JeKTPOMarHeTu3sm)

Omnpenenenue auekTpocrarndyeckoro moiyst. OnucaHue (PU3NYECKOro 3JIEKTPOCTaTHUYECKOrO
I0JI1 C TIOMOIIBIO BEKTOpHBIX nojed. Ilone anexTpuueckoil Hanpspk€HHocTH. OmnpeneneHue
BEKTOPA NEKTPOCTATUYECKOM HANPSHKEHHOCTH € MOMOLIBIO 3aKkoHa Kyitona.

[IpuHIMI Cyneprno3uyy MoJel B OTHOIEHNN HapshkEHHOCTH. [loe qumoits.
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.
21.
22.
23.
24.

25.

[lonsiTne tenmecHoro yria. IIoHATHE MOTOKA 2JIEKTPOCTATHYECKOW HANPSKEHHOCTH TOYEYHOTO
HCTOYHHUKA B BaKyyM€ 4e€pe3 3aMKHYTYIO TIOBEPXHOCTb.

Teopema Octporpaackoro-I'aycca B BakyyMme.

Teopema Octporpazckoro-I'aycca B Bakyyme U pacuéT 1oJis OJTHOPOJHO 3apsKeHHOH cdepbl.
Teopema Octporpaackoro-I'aycca B BakyyMe W pacu€r MOJed OJHOPOJHO 3apsKEHHOM
IUIOCKOCTH M BO3YIIHOTO KOHJIEHCATOPA.

Teopema Octporpajckoro-I'aycca B BakyyMe U pacd€r MoJisi OTHOPOAHO 3apsKEHHOM HUTH.
IToreHnManbHOCTH IeKTpocTaTHdecKoro noiis. Ilonsarue norennumana. BelpakeHue cKalsspHOro
[OJIsl MOTEHIMaja 4Yepe3 BEKTOpHOEe IoJie HampskEHHOCTU. BwiBox (opmyiniel moTeHuuana
TOYEYHOI'O0 HCTOYHHUKA B BaKyyMe.

IToreHnmanbHOCTH IeKTpocTaTHUecKoro noiis. Ilonsarue norenuumana. BeipakeHue cKajlsspHOro
IoJIsI MOTEHIMala 4epe3 BEKTOpHOe mousie Hampspk€éHHocTH. [lone moreHnumana OgHOPOAHO
3apspKEHHOH cdephl B BaKyyMe.

[ToTeHIManbHOCTH 3JIEKTpOCTaTHUECKOro NoJIsA. [loHsATHE oTeHIMana. BelpaxeHnue ckansipHOro
IoJIsI MOTEHIMala 4epe3 BEKTOpPHOe Imousie Hampspk€éHHocTH. [lone moreHnumana OJHOPOAHO
3apsHKCHHOM IUIOCKOCTH B BAKyyMe.

[ToTeHIManbHOCTh JIEKTPOCTATUYECKOr0 NOJIsA B BakyyMe. [loHsaTne noreHnuana. Beipaxenue
CKaJSIPHOTO IOJIA IOTEHLIMAja 4epe3 BEKTOpHOe moje Hamnpshk€éHHoctu. [lone morenmmana
OJITHOPOJIHO 3apsKEHHOW HUTHU B BaKyyMe.

[ToHsiTHE TpaguieHTa CKaIApHON (YHKIUM HECKOJIBKHUX IEepeMEHHBIX. BbIpaxkeHne BEKTOPHOTO
I10JIs1 HAIPSKEHHOCTHU Yepe3 CKAISIPHOE T0JI€ MOTEHIHMANIA.

Pabota »nekTpocTaTHUECKOro MO MO MepeMelleHHt0 npoOHoro 3apsana. IlonsTtue
HaPsKEHUS.

[ToTeHumanbpHast SHEPTUsl CUCTEMBI TOUEUHBIX U HEMPEPHIBHO paclpeIeIEHHbBIX 3aps/I0B.
IlonsiTue audnEeKTpUuecKol cpenbl. MexaHn3M MOJPU3aLUU  HENOJIIPHOTO JUAJIEKTPHKA.
Bexkrop nonspusanuu. JusinekTpuyeckas BOCIPUUMUYNUBOCTD JUAIEKTPUUECKON CPEbI.
ITonsatue nuanexTpuyecko cpenpl. IloTeHnuManbHas SHEPrUs SJIEKTPUUECKOTO JHUIIOJIBHOTO
MOMEHTa B DJJIEKTPUYECKOM IHojie. MeXaHu3M NOJApHU3alUi IOJISIPHOTO JUAJIEKTPHUKA.
JyanexTpuueckas BOCOPUUMYUBOCTD JUAJIEKTPHKA.

ITone cBsA3aHHOTO 3apsiia B NMOJSAPU30BaHHOM AudiekTpuke. Teopema Octporpaackoro-I'aycca
B IMAJIEKTpUKE. BekTopHOE 1M0JIe 3NEKTPUYECKON MHAYKINHU (JIEKTPUYECKOTO CMEIIEHNUs) U €€
CBA3b C I0JIEM EKTPUUECKON HAIPSKEHHOCTH.

CBsi3p MEXIy OdJIEKTPUYECKOW HANpsHKEHHOCTBIO CBOOOJHBIX 3aps/l0B B BakyyMeé M B
IUDJIEKTPHKE.

IlonsiTue  mpoBoasimiel  cpedbl.  DJEKTPOCTaTUYECKUMH  NPOBOJHUK.  Pacmpenenenue
HECKOMIIEHCUPOBAaHHOI'O 3apsja MO 3JIEKTPOCTAaTUYECKOMY IPOBOJHUKY. OIEKTPOEMKOCTH
YEAUHEHHOTO IIPOBOIHUKA.

AHaIN3 CUCTEMBI «IIPOBOJAIINH IIap — TOUYCUHBIN 3aps» METOAOM 3€pKaIbHBIX U300pakeHUH.
3a3zeMJIeHueE.

B3aumuas snektpoéMkocth. IImockuii KOHAEHCATOP M €ro  3JIeKTPOoEMKOCTh. CrocoObI
COEIMHEHHUSI KOHIEHCATOPOB.

Bzanmnas snextpoéMkocTs. Cheprueckuii KOHASHCATOP U €T0 AIEKTPOEMKOCTb.

B3anmHas anexktpo€mMkocTs. L{unHapuyecknii KOHIEHCATOP U €T0 3JIEKTPOEMKOCTb.

DHeprusi yeIuHEHHOTO 3apsHKEHHOIO MPOBOIHHKA, 3apsXKEHHOT0 KOHJEHcaTopa U 00BEMHOM
IUIOTHOCTH YHEPTUU IEKTPOCTATUYECKOIO MOJIS.

OCHOBHBIE TIOHATHUS TEOPUH JEKTPUYECKOTO TOKA: BEKTOP MNIOTHOCTH 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.

Nk W=

3akon OMa B quddepeHnuanpHon hopme.

3akon Oma B HMHTerpajibHOW (hopMme JUIsi OJHOPOJHOTO yyacTka. CONpPOTHUBIIEHHE YYacCTKa.
CriocoObl COETMHEHNUST CONTPOTUBIICHHUM.

3akon Oma B HHTErpanbHOW (opMe Ui HEOAHOPOAHOro ydacTka. [lomoxkurenbHblE U
otpuratenbubie DJC. DHEpreTHUeCKruii CMBICT HHTErPaIbHOTO 3aKoHa OMma.

3akon Oma 1t mpocToro KoHTypa. 3akoHsl Kupxroda.

3akoH Jlxxoyns-Jlenua.

BekropHoe npousBenenue. [IpaBuino Moayssi M IpaBUiIo HaNpaBIEHUSI.

[TonsiTue MarHUTHOTO MOJs. MarHUTHAas MHAYKINSA KaK CUJIOBasl XapaKTEPUCTUKA MarHUTHOTO
nosis. MarauTHas coctasistomas cuibl JIopeHia.

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

JIBe BEKTOpHBIE XapaKTEPUCTUKU MArHUTHOTO TMOJII B MAarHETUKE M CBSI3b MEXIy HHUMH.
Bripaxkenust 00bEMHON TUIOTHOCTH YHEPTMHU MarHUTHOTO TIOJISt B MarHETUKE

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

Cuna Amrmepa A MPOBOJIHUKA C TOKOM 3JIEMEHTAPHOM JJIMHBI U JJIs1 IPSIMOTO MPOBOJHUKA C
TOKOM KOHEYHOM JJINHBI.

MarHuTHbIiI MOMEHT U BO3JEHCTBHE HAa HETO MAarHUTHOTO MOJIs. AHAJOTUs MEXAY BUTKOM C
TOKOM U MarHUTHOM CTPEJIKOM.

MarnuThslil oTok. Teopema Octporpaackoro-I'aycca 1uist MATHATHOTO ITOJISI M BBIBOJIBI M3 HEE.
PaGora cuiibl AMmmnepa B cilydae yyacTKa IPOBOJIHUKA C TOKOM

Pa6ota cunbl Ammepa B cilydae 3aMKHYTOTO KOHTYpa ¢ TOKOM

[TonsiTHE HUPKYJISILIUU BEKTOPHOT'O MOJISA. 3aKOH MOJHOT0 TOKA B BAKYYME U B MarHETHKE.
[TpuMeHeHne 3aKOHA MOJHOTO TOKAa: MarHUTHOE MoJie OECKOHEYHO JUTMHHOTO MPOBOA C TOKOM
B BaKyyMe.

[IpumeHeHne 3akoHa TOJHOTO TOKA: MArHUTHOE T0Ji€ TOHKOTO TOpOMAA W JJIMHHOTO
COJIEHOW[A.

SBnenue sreKTpoMarHUTHOW HHAyKOnu. 3akoH ®apages u npaswio Jlenna. Ilonarme
00paTHOM CBS3U. 3aKOH AIIEKTPOMATHUTHON WHAYKIIHUH.

[Mpuunnasl OJIC uMHIYKIMM B JBIKYIIMXCA MPOBOJHMKAX U B HEU3MEHHBIX KOHTYpax
IIPOBOJIHUKOB B NIEPEMEHHOM MAarHUTHOM ITosie. BUXpeBoe 3IIEeKTpUUYECKOe I0JI€ U BBIPAKEHUE
yepe3 Hero DJIC MHIYKIIMY B HEMOABUKHOM KOHTYPE MPOBOTHUKA.

KonuyecTtBo 3apsiga, mpoTekiiee B KOHTYpe NMPOBOAHMKA NMPU W3MEHEHUHU IOTOKOCIEIUICHHS
KOHTYpA.

Ssnenne camouHnykiuu. [lonstue mHayktuBHOCTH KOHTypa. DJIC CaMoumHaykiuu. 3akoH
Owma 117151 yyacTka 1eNy ¢ HHAYKTUBHOCTbIO. DHEPrusi MAarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM.

Bonpocsl /151 NOATOTOBKY K dK3aMeHY 10 pa3aey «®u3nka TernjioBbIX siBJIEHUID)

[Ipeamer T/I. PaGota u Teruo.

Tl mapamerpsl u T/] cocrosiHue.

PaBHoBecHbIe U HEpaBHOBECHBIE T/l cocTostHus. ['a3.

Temmeparypa kak GyHKIUs paBHOBeCHOTO TJI cOCTOSIHUS.

YpaBHeHue cocrosinus. MneanbHbli ras.

BayTtpennsis sueprust kak ¢ynkius TJI cocrosaus: nepoe Hadano T/I.

ITepBoe nawano T/l mis maeanmpHOro rasa. Temnmo€MKOCTH MAEAIbHOIO Ta3a B Pa3IMYHBIX
MpOoLECCAX.
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8. VYpasuenue I[lyaccona

9. TIlpouecc [xoynsa-Tomcona

10. O6paTrmble 1 HEOOpAaTUMBbIE MTPOLIECCHI.

11. Bropoe navano T/I. DuTponus.

12. S-T nuarpamma

13. Bo3pactanue SHTPONMU B HEPABHOBECHBIX MPOIECCaX HU30JHMPOBAHHON cucTeMbl. 14. Yucio
ABoraapo. MosipHast Macca 1 KOJIM4ECTBO BEIIECTBA

15. KonaencupoBanHbie cpenbl. PazMepbr Moeky:.

16. Uneanbhsiii ra3 ¢ Touku 3peHuss MKT. OcnoBHoe ypaBaenne MKT uaeansHoro raza

17. Oproguyeckasi Teopema. 3aKOH O PAaBHOM PACHPEACIICHUU YHEPTUM TEIUIOBOTO JIBMKEHHUS B
COCTOSIHMH TEIJIOBOI'O PAaBHOBECHSI.

18. BHyTpeHHss HEprus UACaIbHOrO ra3a U ero TEINIOEMKOCTH B Pa3IMYHBIX MPOIECCAX C TOUKU
3penust MKT.

19. Yucna 3anoqHeHHs: OTHOYACTUYHBIX COCTOSHUIN M OTHOYACTUYHbIE (DYHKIIH pacripeieeHus

20. Pacnipenenenne Maxkcsenna.

21. HauGosnee BeposiTHAsi CKOPOCTh MOJIEKYJIbI

22. CpenHsisi CKOPOCTh MOJIEKYJIbI

23. CpegHekBaipaTUyHas CKOPOCTh MOJIEKYJIbI

24. Pacnipenenenue bonbiimana. bapomerpuueckas ¢popmynia.

25. MakpocoCTOsTHUE | ero cTaTUCTUYeCKUit Bec. CTaTUCTUYECKUI CMBICIT SHTPOIUH.

26. TerumonpoBoaHOCTh. K03 purment temnonpoBoaHoCTH

27. Tndpdysusa. Koadpduuuent quddyun

28. Bsskoctb. KoaddunueHt Bs3kocTi

29. CBs13b MPOIIECCOB TIEPEHOCA C SHTPOIHUEH

Bonipocsl 1151 IOATOTOBKH K IK3aMeHY
no pasaeny «Kosiebanusi, BOJIHbI, ONITUKA, KBAHTOBasi GU3MKA)»

BriBog ueTBEPTOro M BTOPOro ypaBHEHHM MakcBesia Ha OCHOBAHMH MAaTEMATHYECKOW TEOPEMBI
l'aycca

BriBog nepBoro ypaBHeHus: MakcBeia HAa OCHOBaHMU MaTeMaTHU4eckon Teopembl CTokca

Tperpe ypaBHeHHe MakcBenna B Ciaydae CTAalMOHAPHOIO M HECTALMOHAPHOIO PaCHpEeleTICHUs
3apsiaa. Tok cMeleHus.

OnpeneneHne rapMOHHWYECKHX KoseOanmidi. Ilepmonm, dacroTa, HMKIMYEcKas dacToTa, (asa.
KowMmruiekcHoe TipefcTaBieHHe TapMOHHMYECKUX Kojebanuil. Cynepno3unus TapMOHHYECKHX
Koye0aHMil OQHON YaCTOTHI.

JlubdepennmanbHoe  ypaBHEHHE  TapMOHWYECKHMX  KoneOanmid.  [IpuMepsl  meadbHBIX
KOJIeOATeNIbHBIX ~ CHUCTEM:  TapMOHUYECKUW  OCHWUIATOP,  KoJieOaTeNbHBIM  KOHTYpP  C
KBa3UCTAIIMOHAPHBIM TOKOM. ['apMOHHYecKue KoJIeOaH sl ¢ TOUKH 3PEHUST YHEPTHH.

OnHoMEpHOE M TpeXMEpPHOE BOJHOBOE ypaBHEHME. BonmHa Kak pelieHne 0JJHOMEPHOTO BOJIHOBOTO
ypaBHeHus. [110ckas u chepudeckas BOJTHBI.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BekTop MIOTHOCTH MOTOKA SHEPTUH AJIEKTPOMATHUTHON BOJIHEI (BeKTOp YMoBa-IloifHTHHTA).
lMapmonnueckne BoaHBL: (Daza, ITMHA BOJIHBI, BOJTHOBOM BEKTOpP, BOJHOBAs MOBEPXHOCTh. DazoBas
CKOpPOCTb U IUCIIEPCUOHHOE COOTHOIIIEHHE. IHTEHCUBHOCTh TapMOHUYECKHX BOJIH.

10. ITakeTsl rapMOHMUYECKUX BOJIH. ['pynnoBasi CKOpOCTb.
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22.
23.
24.
25.

26.
27.
28.
29.
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31.
32.
33.

Bpemennas korepeHTHOCTb. BpeMst korepeHTHOCTH. M31mydeHne cBeTa pealbHBIMU HCTOYHHKAMU.
yr Bonn. JlyiinHa korepeHTHOCTH. [IIMprHa 4acTOTHOTO OKHA.

IIpocTpaHCcTBEHHAs: KOTE€PEHTHOCTL: KOTEPEHTHBIE U HEKOI'€PEHTHbIE UCTOYHUKH. [IoHATHE NTyda B
BOJIHOBOH onTrke. HTEpdepeHtms 1Byx ceprueckux BoyH. [IpOoCTpaHCTBEHHBIH W ONTHYECKHUI
XoA. YcnoBus HWHTEpPEPEHIIMOHHOTO MakCHMyMa M MHHMMyMa B Clydae JBYXJy4eBOM
UHTEphEpEHITNN.

Cxema IOnra. Cnocobbl ee peanuzanuu. PasMep HHTep(hEpeHIMOHHOW KapTHHBI W JUIMHA
KOT€PEHTHOCTH UCTOYHHMKA U3IIy4CHHUS.

Wntepdepeniyst B TOHKUX IUIeHKax. [lomockl paBHOM TOMIIMHBI W paBHOro HakyoHa. Koibia
Heiotona. IlpenenbHass nans wuHTep(EpeHIUH TOJIIMHA IUICHKM W €€ CBA3b C JUTMHOM
KOT€PEHTHOCTH UCTOYHUKA U3JIyYCHHUS.

[Ipuamun T'roirenca-®Openensa. Meroxn 30H OPpenend. JlokazarenbCTBO Ha €ro OCHOBE
IIPSIMOJIMHEMHOCTH PacIpOCTPAHEHUs CBETA.

Hudpakumst Openens Ha KPyTIOM OTBEPCTUH U JUCKE.

Hudpaxius @payHrodepa Ha MIEITH.

Hudpakmus Opaynrodepa Ha OTHOMEPHOMN pEILIETKE.

Judpakmus Ha kpuctaumaeckoi pemetke. @opmyna Bynsda-bparra.

OnHomepHast TUQPaKIMOHHAS pelIeTKa KaKk CIeKTPAIbHBIA HHCTpYMEHT. Paspematomas cua.

. [narpaMMa MHTEHCHUBHOCTH MONEpedyHOM BOJIHBL. CTENEeHb KOT€peHTHOCTH oceil. HopMmanbHbie

KOOpJMHATBHI.
[Monsipu3zanus (Hha30BO-HEKOTEPEHTHBIX BOJIH. 3akoH Maitoca. YacTUYHO MOJISPU30BAHHBIN CBET.
[Monspuzanus Gpa3zoBo-KOrepeHTHHIX BOJH. [110cKas. KpyroBast U 3JUIMIITHYECKAS TOJISPU3ALHH.
TemnoBoe uznydenue. 3akon Kupxroda. AdcomoTHo uepHoe Teno u GpyHkius Kupxroda.
BolpakeHue crniekTpanbHO-00bEMHON IUIOTHOCTH M3IYUYEHHs YEpe3 CPEAHIOI IHEPIHI0 BOJHOBOIO
COCTOSIHMS pE€30HaTOpa.

Knaccrudecknii n KBaHTOBBIN 0aX0 K pacdery pynkiun Kupxroda. @opmyna [Inanka.

Bueunuit poroaddext. YpaBHeHue DiHIITEHHA.

D¢ dexr Komnrona.

®oronsl. KopIrycKyIsspHO-BOJIHOBOM yalu3M JIEKTPOMArHUTHOTO U3JTy4EHUSI.

I'unotesa ne-bpoitnsa. Bonna ne-bpoiins

OKCIIepUMEHTAIIBHBIE TOKA3aTENbCTBA BOJTHOBBIX CBOMCTB MUKPOYACTHUIL

Cratuctuueckuil cMbIci BoJaH MaTepun. [loHaTHE BOTHOBOW (yHKIMN

[punumn cynepnosunuu. CooTHoLEHUs HeonpeenéHHocTen ['eiizendepra

Oo0pa3en 3K3aMeHAMOHHOTO OUJIeTa

MUHUCTEPCTBO HAVKHU U BBICIIIEI'O OBPA3OBAHUSA POCCUVICKOW ®EJEPAIINN
®EJIEPAJIBHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHUE BBICLIEI'O OBPA30OBAHUS

«MOCKOBCKHWH MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM IOJIUTEX)
JIEKTPOCTANbCKHIT HHCTUTYT (uiinasn)
MoCKOBCKOr0 NOJMTEXHUYECKOI0 YHUBEPCUTETA

Hanpasnenne noarorosku 27.03.04 YnpapieHnne B TEXHHYECKHX CHCTeMAaX

@daxynpTeT TEXHOJIOTH4YeCKHi, kapenpa MMT
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Huctuminna « Duzukay

YTBepxkaeHo Ha 3acenannu kadeapsr «KMMT

Oxzamen no paszoeny «Konebanus, 6onnsi, onmuka, K6AHMoO8as PUIUKAY

BUJIET Ne 1

BoiHy K eHHbBIE KOJIeOaHMsL.
Hudpakus OpayHrodepa Ha mIeaH U HA OAHOMEPHON AU(PAKIMOHHOHN pemeTKe.

IIpn mepexone anekTpoHbl B aromMe ¢ L —Ha K-ciioii ncmyckaroTcs pPeHTTEHOBCKHUE JIy4H C
nmeoi Bommabl ¢ =78,8 TIM. Kakoit 310 atom? J{ns K-cepuu mocTosHHAs SKpaHUpOBaHUA b=1

3aB. kadempoii / /

NN R =

14.
15.
16.

17.

Texkyumuii KOHTPOJIb

Bomnpocs! /151 yCTHOTO onpoca
10 JUCHUIUINHE «DU3HKa»

dopma TEKyIIEero KOHTPOJIsl, MPoBEPSIoIIas cTeneHb ocBoeHus komnereHuu OITK-1

Pasnen Kunemamuka nocmynamenvnozo 08usicenus
Uro Takoe pu3nuecKuil BEKTOP U €ro opT?
Urto Takoe JBMKEHUE MaTePUATIBHONU TOUKHU?
UYro Takoe conpuKacarolascs K JaHHON TOYKE TPaeKTOPUU OKPYKHOCTh?
Yrto Takoe paanyc KpUBU3HBI TPAEKTOPUU B JAHHOU €€ TouKe?
Yro Takoe opT KacaTeslbHON U OPT HOPMAJIM B JAHHOW TOYKE TPAEKTOPHUH?
Urto Takoe myTeBasi CKOPOCTb M CKOPOCTh ABMkeHUsA? KakoBa CBsI3b MEXKy HUMU?
JlaTh KOPPEKTHOE OMpeIeIICHUE TyTH MaTepUAIbHOM TOYKH.
CdhopmynrpoBaTh 3aKOH OTHOCHTEIBHOCTH CKOpOCTH [ anuies.
EcTp 11 yckopeHue y Tena, KOTOpo€e ABUXKETCS 0 OKPY>KHOCTU PaBHOMEPHO?

. JlaTb ompeneneHus 1 BEIpaKEHUS! TAHTCHIIMAIEHOTO U HOPMAJIBHOTO YCKOPEHHIA.

. Uro Takoe KoopAUHATHI?

. Uro Takoe 6a3uc cucTeMbl KOOPIUHAT?

.B uéMm mpemmymiecTBa IEKapTOBONH CHCTEMBI KOOPJHMHAT TIE€pell CHCTEMAMH C JPYyTUMH

Oasucamu?
Uro Takoe gexapToBa KoopauHaTa?
Y10 Takoe KHHEeMaTHUYECKHE 3aKOHBI JIBIKCHUS?
Kak Ha OCHOBaHMM 3aKOHOB [BWXEHHUS TMOJYYUTh 3aBUCHUMOCTH CKOPOCTH JBH)KCHUS U
YCKOpPEHHSI OT BPEMEHHU
Kak Ha ocHOBaHMM 3aKOHOB JBM)KEHUS MOJTYYUTh TAHTE€HIIMATBLHOE U HOPMAJIbHOE YCKOPEHUS B
JTAHHBIN MOMEHT BPEMEHH?
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Paznen Aunamuka nocmynamenvhozo 0eusicenus
UYro Takoe BO3JEHCTBIE OJHOIO TeNa Ha Apyroe?
Yro Takoe cuna?
Uro Takoe JMHAMHYECKOE COCTOSIHUE Tela U CUCTEMBbI Tel?
Cuna aGCcomoTHA WM OTHOCUTENbHA?
Yro Takoe cocTosiHUE TOKOs? SIBJsieTCst IM OHO aOCOMIOTHBIM?
Uro Takoe nHepuuagbHas cucreMa oTcuéTa?
Kakoe Teno manmaet OpicTpee: Tsokénoe niu aérkoe?
KakoBa mpuumnHa TOro, 4To Ha JABYX KOHIIAX HATAHYTOH HUTH, IEPEKHUHYTOH yepe3 OJOK, CHUIIbI
HaTSHKEHUS OMHAKOBBI?
KakoBa mpuymHa TOTO, 4TO YCKOPEHHS IBYX TPY30B, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON uepes
OJI0K, OJJMHAKOBBI IO MOAYJIIO.
HenonewxHelil 6110k mojBelieH K AMHaMoMeTpy. Yepes3 OJOK MepeKknHyTa HUTh, Ha KOHLAX
KOTOpPOM 3aKkpelyieHbl [Ba HEpaBHbIX Ipy3a mi U m2. Yemy OyayT paBHbI IOKa3aHUS
JMHAMOMETpA, €CJIU TPYy3bl IPEAOCTABUTH CaMHUM cebe?
3aueM Hy’K€H UMITYJIbC MAaTEPHAIbHON TOUKH?
W3meHseTcs 11 UMITyJIbe CUCTEMBI 3eMilsi-JlyHa, 1 eciu Jja, TO KTO U3MEHSET €r0 U3MEHSET?
3aueM Hy’KE€H IIEHTP MacC CUCTEMBI?
Uro Takoe yiap ¢ TOUKH 3pEHUsI TEOPUU U IPAKTUKU?

Pasznen Paboma u snepeusn ¢ nocmynameibHom 08UMHCEHUU
Yo Takoe MEXaHUYECKOE COCTOSIHUE CUCTEMBI?
[TpuBectr nmpuMepsl PYHKITUH MEXAaHUYIECKOTO COCTOSIHUSI CHCTEMBbI
Yro Takoe cuioBoe Iojie?
B uéMm pa3Huiia Mexy CTallMOHAPHBIMU M HECTALIMOHAPHBIMU CUIIOBBIMHU MOJISIMU?
UTo Takoe KMHETHYECKasi SHEPTUsl CUCTEMBI TEJl, U IO KAKOMY 3aKOHY OHa U3MEHSeTCs?
Yto Takoe MOTEHIIHAILHOE CUIOBOE I0JIe?
CdhopmynupoBaTh onpeneneHne MOTCHIUATHHON YHEPTHH Tela U 3aKOH € N3MEHEHHUSI.
Kakwue cuibl B TOBCETHEBHOM MPAKTUKE SIBJSIOTCS MOTEHIIMAIBHBIMU?
JlaTh ompesenenue most Cuil conpoTuBieHus. [loueMy OHO He SBIIsS€TCS MOTEHIIUATBHBIM?

. SIBNAIOTCS TM MOTEHIIMATIBHBIMY CUJIbI HATSHKEHUS HUTH M PEaKLUU OTOPbI?
. Uto Takoe MexaHUYecKasi SHePrHs, U M0 KaKOMY 3aKOHY OHa U3MEHSETCs?
. JdaTp ompeneneHue KOHCEPBATUBHOM CHCTEMBI M JI0Ka3aTh, YTO €€ MEXaHWYEeCKas IHeprus

COXpaHsETCS.

Paznen Kunemamuka epawjamenvnozo osusicenus
Hamucate Gopmymny cBs3u OECKOHEUHO MAJiOTO IMEpeMENIeHUsT M OSCKOHEYHO MaJioro yria
MOBOPOTA.
CdhopmynupoBaTh MpaBUIO MOAYJISI BEKTOPHOTO MTPOU3BEICHHUS U €r0 HAPABJICHHUS.
CBs13b yTJIOBOM U JIMHEMHOM CKOPOCTEH.
Hamnucarp BbIpakeHUsI TAHTCHIIMAIBHOTO U HOPMAJIBLHOTO YCKOPEHHM Yepe3 MPOU3BOIHBIC yTriia
MOBOPOTA.
Onucath CBA3b MEXAYy M[OCTyNaTeNbHbIM W BpallaTelIbHBIM JIBIDKCHUSIMH B Cllydae
MaTepHaIbHON TOUYKH U aOCOIIOTHO TBEPIOTO Tea.

Paznen Junamuka espawsamenvrnozo osuiicenusn

32



[98)

A N R

AP ISR e

15.
16.

17.
18.

19.
20.
21.
22.
23.

24.

b=

JlaTpb ornpeneneHne MOMEHTA UMITYJIbCAa MAaTEPUATIBHOM TOUYKH.

JlaTp ornpeneneHue MOMEHTA CUJIbI.

Hanucate 3akOH M3MEHEHHSI MOMEHTAa HMMIyJibca MaTepuaibHOW TOoukd 4. Hamucath 3akoH
M3MEHEHUS MOMEHTA UMITYJIbCa CUCTEMbl MaTEPUAIIbHBIX TOUYEK.

CBs13b MEXK]Ty OCEBBIM MOMEHTOM UMITYJIbCA U YTJIOBOM CKOPOCTHIO.

Hanucate 0CHOBHOE ypaBHEHUE TUHAMUKH BPalIaTEIbHOTO IBUKEHUS.

CdhopmynupoBats Teopemy lITeitnepa

JlaTh BbIpa)keHHE dJI€MEHTapHON pabOThI BO BpAIlaTeIbHOM JABUKECHUU

JlaTb BBIpa)K€HHE KHHETUYECKOM DSHEpPruuM abCOJIOTHO TBEPAOrO Teja, BpaIIAOIIEToCs
OTHOCUTEJIBHO 3aKPEIIEHHON OCH.

Pasznen Ocnoevt mepmoounamuxu (T/])
Coopmynupyiite npeaMeT U3y4eHUs: TEPMOJUHAMUKI
Yro takoe paboTa M TEIUIO B TEPMOIUHAMUKE?
Yro Takoe TEPMOIMHAMHYECKOE COCTOSIHUE?
Yro Takoe paBHOBECHOE TEPMOAMHAMHUECKOE COCTOSIHUE?
Kak cBsi3anbl Mexay co0oil paBHOBECHOE COCTOsIHUE U eMeHTapHas padbota T/l cucrembr?
Omnuimte paBHOBECHOE COCTOSIHHE JAaHHOW MacChl JAaHHOTO rasa.
B kakux ocsix paboTy rasa B paBHOBECHOM IPOLIECCE MOXKHO MPEJICTABUT I'papruecKu?
UYro takoe ¢pynkuus T/ cocrosHus?
CKOJIBKO MOXHO IpuAyMaTh (pyHKIMI paBHOBECHOTO cocTostHus ra3a? 10. Jlaiite onpenenenue
TEMIIEepaTyphl

. Uto Takoe ypaBHEHHE COCTOSTHUA?
12.
13.
14.

JlaliTe TepMOJIMHAMUYECKOE OIPEICTICHUE UICATBHOTO ra3a?

Cdhopmynupyiite cMmbicn niepBoro Hadana T/I.

UYrto Takoe TermnoéMKOoCTh? SBaseTcs T OHA XapaKTEePUCTUKOW CUCTEMbI MIIM XapaKTEPUCTUKON
CUCTEMBI B IAHHOM PaBHOBECHOM ITpolecce?

OT 4ero u Kak 3aBUCUT BHYTPEHHSISI SHEPTHSI H1€aTbHOTO Ta3a’?

Kak omnuceiBaeTcss 3aBHCHUMOCTH JABJICHHS HICAIBHOTO raza oT o0béMa B anuabaTuyecKoM
npoiiecce?

Urto Takoe 0OpaTUMBI U1 HEOOpPATUMBIH Mporecc?

Kakne HeoOpaTuMBbIe TMPOIECCH JIETIIM B OCHOBY TEPBOHAYAIBHBIX (HOPMYJIHUPOBOK BTOPOTO
Hayana TJ[?

UYro takoe Tepmuueckuit KI1/] rernnosoro asurarens?

Uto Takoe BEUHbIN JIBUTATENIb IEPBOTO poaa’?

Uem 3namenut muki Kapuo?

UTto Takoe BEUHbII ABUTATENb BTOPOrO poaa?

MOo>HO M Ter10, OTAAHHOE XOJOIWIBHHUKY B LIMKIE pabOThl TEMJIOBOIO JIBUraTells, Ha3BaTh
TEIJIOBBIMU NOTEPSAMHU?

Cy1iecTByeT I KOJTUYECTBEHHAsI Mepa HEOOPATUMOCTH U30JIMPOBAHHON CUCTEMBI?

Pasznen Ocnoeol monexynapuo-kunemuueckoui meopuu (MKT)
KakoB cmbici uncina ABoraapo?
Uto Takoe MossipHas mMacca BeliecTBa?
CKOJIBKO MOJIEKYJT JAHHOTO BEIIECTBA COACPIKUTCS B €ro MolisipHoi Macce? [louemy?
Uro Takoe cTeneHb cBOOObI?
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Urto Takoe paBHOBecHOE cocTtosinue B MKT?

Uro Takoe abconroTHas Temmneparypa B MKT?

JaiiTe onpenenenne uaeanpbHoro raza B pamkax MKT

Kak cooTHoOCSTCS Ipyr ¢ ApYyroM BHYTPEHHSS SHEPIHsl UICAIbHOTO ra3a U dHEPrus TeIIOBOro
JIBUYKEHUS €T0 MOJIEKY?

MOXHO JI 3KCTIEPUMEHTALHO n3MepuTh otHoenue Cp/Cv uaeanbHoro raza’?

Pasnen dnemenmur cmamucmuueckoit pusuxu
Urto Takoe 4HCIo 3anoIHEHHUS] OAHOYACTUYHOTO COCTOSHUS?
Uro Takoe QyHKIUS pacrpeaeaeHus: MOJIEKYJ 0 OAHOYACTUYHBIM COCTOSTHUSIM?
Yro Takoe pacnpeaenenue Maxkcsemna?
3anuiuTe BeIpaXXeHue pacnpenaeneHuss Makcsenia
3anuiuTe pPaBHOBECHOE PACIpENEICHUE MOJEKYJ HIEATbHOrO Ta3a MO MOAYJSM CKOPOCTEH
MOJIEKY I
PaccraBbTe B MOpsIKE BO3PACTAHUS CPEIHEKBAIPATUUHYIO, HAHOOJIEee BEPOSTHYIO U CPEIHIOIO
CKOPOCTH MOJIEKYJI HJI€aIbHOIO ra3a Mpu JAHHOHN TeMIiepaType
3anuimuTe PaBHOBECHOE pacHpeleieHHe MOJIEKYJ UAEaTbHOr0 Tra3a MO0 KHHETHUYECKUM
SHEPTrUSAM MOJIEKYJ?
Yro Takoe pacnpenenenue boasimana?
Yro Takoe KAHOHMYECKOE U MUKPOKAaHOHUYECKOE pacIlpeieeHus ?
Urto Takoe CTaTUCTUYECKUI BEC TEPMOJIUHAMUYECKOTO COCTOSHUSA?
CBs13aHBI T MKy COOO# SHTPOTHUS U CTATUCTHYECKUH Bec?

Pasnen Aenenusn nepenoca
Yro Takoe J0KaIbHOE paBHOBeCHE?
Kak Ben€r ceds ¢ TedeHneM BpeMeHH JIOKaJIbHO PaBHOBECHAS M30JIMPOBAaHHAs cuctema?
Kakue BbIpaBHUBAIOLIME TOTOKH U3BECTHBI Bam?
3anumuTe BBIPAKEHUS IUIOTHOCTEH BBIPAaBHUBAIOIIUX [TOTOKOB
Uro Takoe JUIMHA ¥ BpeMs CBOOOIHOTO mTpodera?
VYuuThIBaeTCS JIM pasHULA MEXIY CPEJIHHMM KBaJpaTOM CKOPOCTHM M KBaJpaToM CpeaHel
CKOPOCTH TEIUIOBOTO JBMKEHHS MOJIEKYJI IPU BBIBOJIE BhIpAXKEHUH KOA(PUIIMEHTOB mepeHoca’?

Pasnen Hanpasxcénnocmo nekmpocmamuuecko2o nons
JlaTe ompeneneHue TOYEYHOrO 3apsiga B CIIyyae HENPEPBIBHOTO paclpeniesieHus 3apsaa Io
00bEMY, TOBEPXHOCTH, JTMHUU.
CdopmynupoBaTh TPUHIMIMBI JATBHOACHCTBUS M Onm3koaeicTBUs. Kakoil W3 HUX OKazaics
BEpPHBIM?
UYto Takoe ANIEeKTPOCTaTUIYECKOE 1oJie?
Uro Takoe mpOoOHBIN 3apsi1 M0 OTHOLIEHUIO K JAHHOMY 3JIEKTPUYECKOMY TOJH0?
UTto Takoe MaTeMaTU4eCcKOe TOJIe AJIECKTPUICCKON HAPSHKEHHOCTH U JTSl 4Y€TO OHO HYKHO?
CdhopmynupoBaTh nmpaBuia rpaguuecKoro NpeCTaBICHNs BEKTOPHOTO MATEMATHYECKOTO TIOJIS
Onucath CBOKMCTBA CUIIOBBIX JIUHUH 3JIEKTPOCTATUYECKOTO MOJIA.
B xakom ciaydae mpuMeEHSIETCSl NPUHIMI CYNEPHO3ULIMHU AIEKTPUUECKUX Tosieil? 3anucarh ero
BBIPOKEHHE B CIIydae TUCKPETHOTO U HETIPEPHIBHOTO PACIIPEICIICHUS 3apsiI0B-UCTOYHUKOB.
Uto Takoe NEKTpUUECKUN TUTOIb?
UTto Takoe MOTOK BEKTOPHOTrO Nojisi? B kakoM ciyyae 3TO MOHSATUE CBS3aHO C JIBHXKEHHEM?
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Cdhopmynuporats Teopemy Octporpanckoro-I'aycca B BaKyyme.

3anucarh BbIpaXXEHUE HAMIPSHKEHHOCTH MOJIS OJHOPOIHO 3apsSHKeHHOW OECKOHEUHO! TIOCKOCTH.
UYro o3HauaeT «0ECKOHEUYHOCThY TIOCKOCTH?

3anucaTh BBIpa)KEHUE HAINPSDKEHHOCTU TOJSI OJTHOPOJHO 3apsKEHHON OECKOHEYHOW mpsMOit
HUTH.

Paspnen Ilomenyuan
[Touemy mose 3MEKTPOCTATHUECKOM HAMPSKEHHOCTH SBISECTCS MOTEHIIUATBHBIM?
Kak Ha3pIBaeTCsi MOTEHIMATbHAS YHEPTHsl €AUHUYHOTO MOJOXKHUTEIBLHOTO MPOOHOTO 3apsia B
ANEKTPOCTATUYECKOM T0JIe?
Uto Takoe HanmpspKEHUE, U KaKoBa €ro CBSI3b C pab0TOM JIEKTPOCTATUYECKUX CHIT?
UTto Takoe rpalueHT CKAJIIPHOTO OIS ?
Kax BbIpa3uTh 1oJie 37eKTpOoCTaTUUECKON HAMPSHKEHHOCTH Yepe3 CKAISIPHOE T0JIE MOTeHuana?
ChopmynupoBaTh TPUHIUN CYNEPIO3UIMNA AIEKTPOCTATUYCCKUX TOJEH B OTHOUICHHUH
MOTEHIMAA.
3amucarh TOTEHITUA MOJISI TOYEYHOT'0 UCTOYHUKA U OJTHOPOJIHO 3apsHKEHHOU Chephl.
3amucaTh BBIPAKEHUE TOTEHIMAIBHON OJHEPruM KOHPUTypalluu JUCKPETHBIX TOYCYHBIX
3apsI0B.
3anucaTh NOTEHIMAIBHYIO SHEPIUI0 CUCTEMBI PACTIPEACIEHHBIX 3apsAI0B.

Pa3nen Juianekmpuxu u npo6oonuKu 6 3.1eKmpocmamuyeckom noe
[lepeuncnuth BUIBI 3apSAI0B [0 OTHOLIECHUIO K JAHHOHU cpefe
Uto Takoe AUANEKTPUKHU U TPOBOJHUKH ?
Hamnucatp BeipakeHUE 3HEPTUU AUMOJS B OJHOPOJAHOM 3JIEKTPUUECKOM TOJIE.
UYro Takoe monspu3anus AUdJIeKTpUKa?
Urto Takoe JuaieKTpuuecKas BOCHPUUMYHBOCTD TUAJIEKTPUKA?
Kakue cBsi3aHHble 3apsbl BIUSAIOT Ha JJIEKTPUUECKOE TMOJE€ BHYTPH JAMAJIEKTPUKA:
pacnpenenéHHbie o 00bEMY MM MOBEpXHOCTHBIE? OcnabisioT OHU 1Mojie CBOOOIHBIX 3apsiioB
WM yCUIINBAIOT?
JlaTb onpe/esieHne AeKTPUIECKON HHAYKIIUH.
Hanucate cBSI3b MEXIQy DSJEKTPUYECKOW HHAYKIUMEW U HanpsHKEHHOCThIO. YTO Takoe
JTURJIEKTpUYECKasi IPOHUIIAEMOCTh?
Cdopmymupoats Teopemy OcTtporpanckoro-I'aycca B AMAIEKTPHUECKON Cpere.

. SBnsercs nu BCKTOPHOC IIOJIC BHCKTqueCKOﬁ HHAYKIOWUH (CMGH_IGHI/IH) HNOTCHUHAJIbHBIM B

obmiem cinyyae?

Urto Takoe anexkTpuyueckas EMKOCTbh YEIUHEHHOTO MTpoBOAHMKA? YUeMm oHa onpenensieTcs?
3anucartpb MEKTPOEMKOCTh YEIMHEHHON CQepHl.

Enunnna m3mepenust anekrpoémkoctu B cucreme CU HaspiBaercsi (apamoit. I[lomcuuraiite
anekTpoémkocTs ConHIa B apagax.

3anucath BCe BhIPAXKEHHS SHEPTUU YETUHEHHOTO TPOBOAHUKA.

YeMy paBeH MOTEHLIMAT 3a3€MJIEHHOTO IPOBOAHUKA?

Uro Takoe KoHAeHcaTop?

Jlatb onpeneneHue 3eKTPOEMKOCTH KOHIEHCAaTopa

3anucarh Bce BBIpOKEHHS YHEPIUU KOHJIEHCATOpA.

Jlroboe nu coequHEHHE KOHACHCATOPOB MOXKHO CBECTH K IIOCIENOBATEIbHOMY WU K
napasieabHOMY ?
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['me noxanmsyercsi sHEprus 3apsHDKEHHBIX TEN: HAa CaMUX JTHX TejlaX WU B IMPOCTPAHCTBE
BOKPYT HUX?
3amucaTth BCe BBIPAKCHHS OOBEMHOW MIOTHOCTH HSHEPTHUHM DJIEKTpUUYECKOro mois. Pazmen

3aKOHbI NOCMOAHHO20 MOKA

UTo Takoe MIOTHOCTh AIEKTPUUECKOTO TOKa U cuiia Toka? KakoBa cBsI3b MEXTy HUMU?

Yro Takoe CTOPOHHUE CUIIbI?

Cdopmynmposats 3akoH OMa B tuddepeHanbHoi popme.

Yo Takoe CONpOTHUBIICHUE y4acTKa?

Yro Takoe 0HOPOIHBIN ydacToK 1enu? M300pa3uTh ero aJIeKTPUUYECKYIO CXEMY.

Yro Ttakoe DC?

UYro Takoe HEOTHOPOAHBIN yyacTok Henu? 1M300pa3uTh ero 3JeKTpUuecKyIo CXemy.

3anucath MHTETpaJbHBIN 3ak0H OMa JJIs y4acTKa Lenu U OOBSICHUTh YHEPTETHUECKUN CMBICI
Ka)KI0r0 WIEHA.

3anucaTh UHTETPAJIbHBIN 3aKk0H OMa Uil IPOCTOr0 3aMKHYTOI'O KOHTYpa.

.JIroboe 1M coeAMHEHHE PE3UCTOPOB MOYKHO CBECTHM K IIOCIEIOBATEIBHOMY WM K

napasieibHOMY ?

CdhopmynupoBaTh mepBbIil 1 BTOpoit 3akoHBI Kupxroda [1si cOKHBIX KOHTYPOB.

Kak nepeiitu ot 3akoHa Oma k 3akoHy Jlxoyns-JIlenna?

Hanucate BbIpakeHHs TEIUIOBOM M 3JEKTPUYECKOM MOIIHOCTEH, a TaK K€ MOUIHOCTH
HCTOYHHUKA.

3anucarhb Bce BhIpaKeHHS 00BEMHOI MIOTHOCTH MOIIIHOCTH 3JIEKTPUUECKOTO TOKA.

Pasnen Mazuemusm
Yro Takoe MarHUTHOE 10J1€e?
Kak Ha3piBaeTcst 1 0003HaUaeTCs CUIIOBask XapaKTePUCTUKA MATHUTHOTO MOJIs?
Hamnmcatp BeIpa)keHuE MarHUTHOW COCTAaBJIAIOLIEH CHIIbI JIopeHna.
Ecin marHuTHas MHIYKOUS HA MECTE IIOJIOKEHHUS MABIKYILIErocs OTPULATENIBHOIO 3apsia
HalpaBJicHa Ha PUCYHKE BBEPX, a €r0 CKOPOCTb — BIIPaBO, TO KyJa HampaBjeHa CHUJa CO
CTOPOHBI MATHUTHOTI'O 110JIsA7
Cosepmraer nu pabory MarHuTHas cwia? Kak M3MeHseTCsl KHHETHYeCKash SHEeprust
JBUKYLIETOCs! MPOOHOTO 3apsiia MO/ BIUSHUEM MarHUTHOTO MO ?
Kak Oyzner aBuraTtbces 3apspKeHHasi 4aCTULA, BJISTEBIIAs B OHOPOJIHOE MarHUTHOE 1oJie?
UYro Takoe cuna Amnepa? 3anuiuTe BEIPAKEHHUE 3JIEMEHTAPHON CHIIbI AMIepa.
Yro Takoe MarHUTHBIM MOMEHT?
Kak BO37€iiCTBYyeT ONHOPOAHOE MArHUTHOE IIOJI€ HAa MArHUTHBI MOMEHT. 3allMIIUTE
BBIPAKCHHE, ONMCHIBAIOLLEE 3TO BO3ACHCTBHUE.

. 3anummre BBIPAXKCHUC DHCPI'UHU MAarHUTHOI'O MOMCHTA B MAarHUTHOM I10JI€.

11.

Chopmynupyiite 3akoH buo-CaBapa-Jlamnaca ¥ mpoBeIuUTE aHAJIOTHIO C BBIPAXKEHHEM
HaMpPsKEHHOCTH JIEKTPOCTATUUECKOTO TOJISI TOYEUHOTO 3apsia.

Uto Takoe HaNpsHKEHHOCTh MarHuTHOTO NoJisi? KakoBa €€ cBsi3b ¢ MAarHUTHOM MHIyKIMen? s
94ero He0OXOIUMBI JIB€ BEKTOPHBIE XapaKTEPUCTUKA MATHUTHOTO OIS ?

UTto Takoe HaMarHUYeHHOCTh MarHeTHUKa, M YTO TAKOE €r0 MAarHUTHAsI BOCTIPUUMYHBOCTH?

Kax cBs3anbl Mex 1y cO00# MarHUTHasi BOCIPUUMYKUBOCTh U MarHUTHAsI IPOHUIIAEMOCTh?

36



15

16.
17.
18.
19.
20.
21.

22.
23.

24.

25.

A S Al o e

11.

D=

. B Kakux MarHeTHkKax CyIIECTBYET CIIOHTAaHHAs HAMarHWYE€HHOCTbh B MAaKPOCKONMYECKUX
00bEmax?

Uro Takoe Temmnepatypa Kiopu, u ueMy oHa paBHa B xkene3e?

Uro Takoe KpuBas Ha4aJbHOW HAMAarHUYEHHOCTH (heppomMarHeTuka’?

CKOJIBKO TeTeNh TUCTEPE3nca MOXKET MTPOJCMOHCTPUPOBATH PePPOMATHETHK?

Kaxkue xapakTepucTHKU peaebHON NeTIN THCTEPE3nca U3BECTHHI?

Uemy paBHa mionmaap neTiu rucrepesuca B ocsx B u H?

Chopmymnupyiite Teopemy Octporpaiackoro-I'aycca misi MaTeMaTHYECKOTO ITOJISI MAarHUTHOM
WHIYKIUU

YTo Takoe MAarHUTHBIM IIOTOK M IIOTOKOCIEILICHHE?

Hamumure BhIpakeHue >SJIeMEHTApHOM paboThl Cuiabl Ammepa TpH JBIKEHUHM YydacTKa
MIPOBOJIHUKA C TOKOM

Hanuiure BbpakeHHe 31eMEHTapHOW paboOThl CUIIbI AMIepa MPU U3MEHEHUHM 3aMKHYTOTO
KOHTYpa

CdhopmynupyiiTe 3aKOH MOJHOTO TOKA B BAKYYME M B MarHeTHKE

Pasnen Inekmpomaznumnan uHOyKyua

Cdopmymupyiite 3akon Dapaaest

Cdopmymupyiite mpasuio Jlenma

CdhopmynupyiitTe 3aKOH JIEKTPOMarHUTHON UHIYKLIUU

KakoBa npuunna 9/1C nHAYKIIMM B TPOBOJIHUKAX, ABHKYIIMXCS B MArHUTHOM Toje?

Kaxosa npuunna 3/1C uHAYKINY B HENOJIBUKHBIX IIPOBOJIHUKAX ?

3anuiuuTe BhIpaXKEHNE LUPKYJIISALUU BUXPEBOTO JIEKTPUUECKOTO OIS

UYro Takoe MHAYKTUBHOCTh KOHTYpa?

3anummure Beipaxenue J/]C camonHykimuu

3anumure 3akoH Oma Juid KOHTypa C MHIAYKTUBHOCTBIO. UTO mpejacTaBiseT 3amucaHHOE

PaBEHCTBO ¢ MATEMATUYECKOM TOUKH 3peHUA?
.Ha yto Ttpartutca sHeprus ucrounuka npu ero padore nporuB IJC caMOMHIYKUUU B
NEPEeXOAHOM IpolLecce MOCie 3aMbIKaHUs KOHTypa?
3anumuTe BCe BBIPAXKECHUS OOBEMHOM IIOTHOCTH PHEPTUU MAarHUTHOTO mouiss. CpaBHUTE UX C
BBIPXEHUSMH 00BbEMHOMN MIIOTHOCTH 3HEPTUHU AIIEKTPUUECKOTO MOJIS.

Paspnen Ypaenenus Makceenna
Coopmynupyiite runoresy Makcsenna
YT0 Takoe TOK CMEIICHUI?
ChopmynupoBath BBIBOJ] O CYIIECTBOBAHUH 3JIEKTPOMArHUTHBIX BOJH

Paznen Konebanus u éonnsi
3anumuTe KNHEMaTHYeCKUH 3aKOH FApMOHUYECKUX KoseOaHuH
UYro Takoe ¢aza?
Kak (haza 3aBuCUT OT BpeMEHU B TapMOHMYECKOM 3aKOHE?
Kak cooTHOCsTCS (haza KOCHHYCHOTO M CHHYCHOTO MPEICTABICHHS T'apMOHHUYECKOTO 3aKOH
TIIBUKECHUA?
3amummurte auddepeHnnanbHOe  ypaBHEHHE TapMOHUYECKHX Konebanuit 6. Jlns  dyero
HE00X0JMMO BEKTOPHOE IPECTABICHNE TAPMOHUYECKUX (PYHKIIHMA?
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3anummTe TapMOHMYECKHH 3aKOH JBW)KEHHS B KOCHHYCHOH (opMe B KOMIUIEKCHOM
IIPEJICTaBJICHUN.

UYro HYXHO cJenaTth C CHHYCHBIM IIPEJICTaBICHHEM TapMOHUYECKOW (YHKIMH, YTOOBI
MIPEJICTaBUTh €€ B BEKTOPHOM MJIM KOMITJIEKCHOM BH]1?

3anumuTe OJHOMEPHOE BOJHOBOE ypaBHEHHME M €ro pellleHHe B BMJE BOJHBI, Oerymeil B
IIOJIOXKUTEIBHOM HAIPABJICHUH KOOPAUHATHOU OCH.

3anuiMTe 3aKOH JBWIKEHUS OJHOMEpPHOM TapMOHMYECKOM BOJIHBI, CIEQYyHOUIEH B
MIOJIO’KUTEIIBHOM HAlPaBJIEHUU KOOPAUHATHOM OCH.

Yro Takoe JuIMHa BOJIHBI?

Yto Takoe BOJIHOBOE YUCIIO OJHOMEPHON BOJIHBI?

Uto Takoe BOJHOBASI HOBEPXHOCTH?

Yro takoe miockast BoaHa?

3anuIIuTe 3aKOH JBMKEHUS IUIOCKOM T'apMOHHUYECKOM BOJHBI, CJIEAYIOIIEH B NPOU3BOJIBHOM
HanpasyieHuu. Kakoil BEKTOp onpeaenseT HanpaBieHUe €€ paclpoCTpaHeHus?

Hanummre BeipaxeHnue Gpa3zoBoil CKOPOCTH TapMOHUYECKON BOJIHBI

3anuiuuTe BhIpa)kKeHNE UHTEHCUBHOCTH FapPMOHUYECKON IEKTPOMAarHuTHOW BOJIHBI.

Hanummre BhIpaxkeHne rpynnoBoi CKOpOCTH

Uro Takoe JUIMHA KOTEPEHTHOCTH, M KaK OHA CBs3aHa C pa3dpocoM  IITUHBI
KBa3UTapMOHHYECKOU BOJIHBI?

Uro Takoe BpeMsi KOTepEeHTHOCTH, M Kak OHO CBf3aHO C pa30pocoM 4YacTOTHI
KBa3UIapMOHMYECKOMN BOJIHBI?

Urto Takoe myr BOJH?

Kax cBs3anbl Mex 1y cO00# JTMHA KOTEPEHTHOCTH U BpeMsI KOTEPEHTHOCTH?

Pasnen Hnmepghepenyusn
Uro Takoe siBneHne nHTephepeHIun?
SABASAIOTCS T CTOSIYME BOJIHBI MPUMEPOM KOT€PEHTHOCTH?
Kakue BOJTHBI Ha3bIBAIOTCSI KOTEPEHTHBIMU APYT APYTY?
Chopmynupyiite ycinoBHE KOTEPEHTHOCTH JBYX MEXaHHYECKMX MM pPaguoBOIH 5.
Cdhopmynupyiite ycioBrue KOTEPEHTHOCTH JIBYX CBETOBBIX BOJIH
Y10 Takoe ONTUYECKUNA X017
Cdhopmynupyiite yciioBusi HHTEp(HEPSHIIMOHHOTO MAaKCHMyMa M MHHUMYyMa
N3o6pasure cxemy FOHra u 3anuminTe BoIpakeHUE Pa3HOCTH ONTUYECKOrO X012
ChopmynupyiiTe ycmoBue BpEMEHHON KOT€pEHTHOCTH

. 3anumure BBIPAKCHUC PA3HOCTU OIITHYCCKOI'0 XOJa B TOHKOH IUIEHKE IIpyu HOPMAJIbHOM

TaJICHUH TUIOCKOM CBETOBOM BOJIHBI Ha €€ TOBEPXHOCTD.

Paznen Jugppaxuua
UYro Takoe siBneHUe TudpaKuun
Coopmynupyiite npunuui Irolirenca-dpenens
OOnbsicHUTE sIBIEHUE TU(PPAKLINU C TOYKU 3peHus npuHIumna Iroirenca-dpenens.
Uro Takoe 30Ha Openens?
MO’KHO JI1 yBEJIMYUTh MHTEHCUBHOCTH CBETOBOI'O OTKJIMKA OTBEPCTHSI, NMPOITYCKAIOLIETO CBET,
YaCTUYHO 3aKpPbIB €ro?
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Kak nsmensierca konudectBo 30H DpeHens B KPyrioM OTBEPCTHH, IIPOITYCKAIOLIEM CBET IIPU
yZaJeHUH 3KpaHa HaOJI0JEHUs OT IKpaHa ¢ OTBEpCTUEM?

Byner nu HaOGmonathest qudpakuns npu O0IBIIOM KOJIMYecTBE 30H DpeHens, yMeIaueMcs
B OTBEPCTHUH, NPOITYCKAIOIIEM CBET?

KakoBo ycnoBue mudpakuuun @PpeHens M kakoBo ycioBue audpaxiuu @PpayHrodepa mnpu
IIPOXOXACHUU CBETA YE€pE3 KPYIJIOe OTBEPCTHE?

UYro takoe qudpakuus OpayHrodepa npu najeHun IIOCKUX BOJIH Ha MPEMNsITCTBHE?

. Onpenenute MUPUHY CBETOBOTO OTKJIMKA OT IIENIW IIUPUHON d TIPH MaJleHUU Ha He€ TUTOCKOU

MOHOXpPOMAaTHYECKOM CBETOBOM BOJHBI, MCXOAS W3 COOTHOLICHUS HEOIPENEIEHHOCTEN
KOOpJMHATa-BOJIHOBOE YHUCIIO.

Chopmynupyiite npaBuiao ordéopa IJaBHBIX IU(PAKIUOHHBIX MAKCUMYMOB INpPH JUPPAKIHU
@payHrodepa mIOCKUX BOJIH HA OJJHOMEPHON AU(PPaAKIIMOHHON peléTKe

Chopmynupyiite  mpaBwio  Byneda-bparra mnpu  otbope  HampaBlIeHHH  TIaBHBIX
IUQGPAKIMOHHBIX ~MakCUMyMOB Tnpu audpakuuu @DpayHrodpepa IUIOCKHX BOJIH Ha
KPUCTaJUIMYECKON pemeéT-

Ke

Paznen Honapuszayua
B kakux BoHaX BO3MOJKHBI, @ KAKMX HEBO3MOKHBI NOJIIPU3ALIMOHHBIE SIBJICHUS
Uro Takoe MI0CKOCTh MOJISPU3AIMH BOJTHBI?
UYro Takoe MI10CKONOoJsIpU30BaHHAas BOJIHA?
Hanummre o0miee BbIpa)keHHE HMHTEHCHUBHOCTHU, CBSI3aHHOW C TUIOCKOCTBIO TMOJIIPU3AINH,

KOTOpasi TIOBEPHYTA BOKPYT HAINPABJICHUS JIBH)KCHHUSI BOJHBI HA yroi ¥ OTHOCHTEIBHO OCH X,
NEPIEHANKYJISIPHON HAIIPABJICHUIO IBUKCHHUS.

Yro Takoe AuarpaMma UHTEHCUBHOCTHU?

N300pa3ute quarpaMMy UHTEHCUBHOCTH €CTECTBEHHOIOSIPU30BAHHOIO CBETA

Kak u3MeHseTCs HMHTEHCHMBHOCTb €CTECTBEHHOIIOJISIPU30BAHHOIO CBETa IIPH INPOXOKICHUU
Yyepes3 UICAIbHBIN MOJIIpU3aTop?

N306pa3urte quarpaMmy UHTEHCUBHOCTH IIOCKOTIOISIPU30BAaHHOTO CBETa

Coopmynupyiite 3akoH Maitoca

. Yto Takoe Kpyrosas IIsIpru3anusa BoiHBI? K KakuM BOJIHAM OTHOCHTCS 3TO ITOHATHE: K (ba30130

YHOOPSAOYEHHBIM WIIH K (Pa30BO HEYNOPSIOUEHHBIM?

UTto Takoe mpaBOMOJIIPU30BAHHBIC U JICBOTIOISPU30BAHHBIC BOJTHBI?

Uro mpencraBiasieT Cco0OW  Cymepro3uilus JIBYX KPYroBO  IMOJIIPU30BAHHBIX  BOJIH,
MPOTHUBOIIOJIOKHON TOJAPU3ALMK M OJUHAKOBOM aMIIIUTYbI, CIEIYIOUUX B OJHOM
HaIpaBJICHUU?

UTto Takoe ONTHUYECKU aKTUBHBIE CpEebl?

UTto Takoe MmiI0CKOCTh MPOIyCKaHUs MoJsipu3aTopa’?

Cdhopmynupyiite 3akon bprocrepa.

Urto Takoe quxpousm?

Kax genarorcst monsiponibi?

Pasznen Keanmoeo-onmuueckue s6,1eHUA
Yrto Takoe CBETOBOM ITOTOK?
JlaiiTe orpeneneHrne S3HEpPreTuuYeCKOM CBETUMOCTH.
UTto Takoe MmoromaroIias CiocoOOHOCTh TOBEPXHOCTH?
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UTto Takoe TerioBoe u3ydeHue?
Coopmynupyiite 3akon Kupxroga
[Touemy npaBUIbHBIE YAWHUKU KPACAT OENBIM, @ pyUKH Y HUX YE€pHBIE?

NS s

Uto takoe ¢ynkmus Kupxroda u xak oHa COOTHOCHUTCS CO CHEKTPAIbHOW IHEPTreTUYECKOM

CBETUMOCTHIO a0COIIOTHO Y€pHOTO Tea?

8. M3o0pa3ute NpuOIU3UTENBHBIN X0/ CIIEKTPAJIBHON SHEPreTUYECKON CBETUMOCTBIO aOCOTIOTHO
4EPHOro Tesa

9. Cdopmynupyiite 3akoH Ctedana-bonabimana

10. Chopmynupyiite 3akoH cMmelieHus Buna

11. lHouemy Counnne, Oyay4un aOCONIOTHO YEPHBIM TEJIOM, CBETUT O€JIBIM CBETOM?

12. B uém cyts runoressl [1nanka?

13. 3anummre 1 00BSICHUTE YpaBHEHUE DUWHINTEHA BHENTHETO GoTodddeKTa

14. Yro Takoe kpacHas rpanuia Gororpdexra?

15. Kak Opl1a m3mepeHna noctosinaast [manka?

16. Habmogaercs nu npu BHemHeM QoTtodpdexre (HOTOHHOE CTpOeHHE 3JIEKTPOMArHUTHOTO
U3ITyyeHus?

17. Yro Takoe ¢hoToH?

18. Hanumure AucnepcuoHHOE COOTHOIIEeHHE (poToHa

19. B xakoM skcriepuMeHTe ObLIM OOHapyKeHbl (POTOHBI: ¢ BHEHIHUM (HOTOd(PPeKTOoM WIn npu
oTkpsITHH (P pexra Kommrona?

20. Yto Takoe KOPMyCKYJIIPHO-BOJHOBOM Ayanu3m ¢GpoToHa?

Paznen Inemenmeor kearnmoeoii mexanuxku
1. 3amummre GopMyIbl KOPITYCKYISPHO-BOJIHOBOTO Tyalli3Ma YacTHIIbI BEIIECTBA

o

Kaxkoit ckopoctu BonHBI ae bpoins, ¢a3oBoi wim TpyImoBOH, paBHa CKOPOCTh JBH)KCHHS
JaCTHIIBI?

Kaxkue sxcriepuMenTanbabie (haKThl TOATBEPIKIAIOT CYyIIECTBOBAaHUE BOJIH BEIIeCTBA?
Bo3MoxHO 1 TIpsiMoe M3MepeHe aMILTUTY/IbI BOJHEI e bpoiins?

ChopmynupyiiTe NIpUHIMIT IPUUMHHOCTH B KBAHTOBOI MEXaHUKE

CdhopmynupyiiTe KBAHTOBOMEXaHUYESCKUHN TMPUHITUT CYTIEPIIO3UIIUN

Ha xakue yTBepKI€HUsI OMUPAETCS] COOTHOUIEHUE HEONPEACIEHHOCTEN «KOOPAMHATAUMITYJIBCY
I'eiizenOepra?

Nk W

*

anummre obmiee ypaBuenue llpenunrepa. MoxkHo i1 ero BeiBecTu? O 4€M OHO TOBOPHUT?

9. 3anummre ctauroHapHoe ypaBHeHue Lllpenunrepa.

10. Juddepennmanbupiv ypaBHeHHEM IS (PYHKIMN KaKUX MEPEMEHHBIX SBJSETCS CTAIlMOHAPHOE
ypaBuenue lpenunrepa?

11. KakoB cMBICI HEONpEeAeIEHHOCTH <«OAHEPrusi-BpeMs» B KBaHTOBOM MexaHuke? Kpurepum

OLIEHKH YCTHOI0 onpoca (codeceq0BaHus)

O1eHKa «OTIMYHOY» BBICTABIISIETCSA CTYAEHTY, €CIIU CTYJEHT OPUEHTUPYETCS B TEOPETUYECKOM
MaTepuale; HMMEeT NpeACTaBIeHHE 00 OCHOBHBIX IMOAXOJaX K H3JaraeMoMy Marepuaiy; 3HaeT
ONpe/ieNIeHUs] OCHOBHBIX TEOPETUYECKUX TMOHITHHA HU3JaraeMoil TeMbl, yMeeT NPHUMEHATh
TEOPETHUYECKUE CBEIACHUS JUIs aHAIM3a IIPAKTUYECKOIO0 Marepuanga, B OCHOBHOM JIEMOHCTPUPYET
TOTOBHOCTb IIPUMEHATh TEOPETUYECKUE 3HAHMS B IPAKTHUUECKOM JEATCIIBHOCTH W OCBOCHHE
OOJIBLIMHCTBA MOKa3aTesiel OPMHUPYEMBIX KOMIIETEHIUH.
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O1eHKa «XOpOIIO» BBICTABISIETCA CTYJEHTY, €CIM CTYJEHT OPUEHTHPYETCS B TEOPETUYECKOM
MaTepuaie; HMeeT IpeAcTaBlIeHHe OO0 OCHOBHBIX IOJXOJaX K M3JIaraéMoOMy Marepuaity, HO
3aTpyJHSETCS B OTBETaX HA HEKOTOPHIE BOMPOCHI; 3HAET OMNPEJCNICEHUS OCHOBHBIX TEOPETHYECKHX
MOHATUI W37IaraeMol TeMbl, HO HE B IOJHOH Mepe OTpa)kaeT CyThb paccMaTpUBaeMOM MpoOJieMbl, B
OCHOBHOM YyMEET IPUMEHATh TEOPETUYECKUE CBEICHMS Ul aHAJIN3a NPAKTHYECKOr0 Marepuala, B
OCHOBHOM JIEMOHCTPUPYET T'OTOBHOCTb IPUMEHATh TEOPETHUUECKUE 3HAHMS B IPaKTUYECKOU
JeSITeIbHOCTH U OCBOCHHUE OOJIBIIMHCTBA MOKa3aTeneil popMUpyeMbIX KOMIETEHIUH.

OneHka «yZOBIETBOPUTENIBHO» BBICTABIAETCS CTYACHTY, €CIM II0Ka3aHbl HEIOCTaTOYHBIE
3HAaHUS TEOPETUUYECKOTO MaTepHala, OCHOBHBIX IOHATUHI M3JIaraéMOM TE€MBbI, HE BCErZla C IPaBUIbHBIM
U  HEOOXOOUMBIM TPHUMEHEHHEM CHEIMAJIbHbIX TEPMHHOB, TOHATHUH U KaTeropuid; aHaiu3
MPAKTUYECKOT0 MaTepuaia OblT HeUETKUH.

OneHka «HEYJOBJIETBOPUTENBHO» BBICTABISETCS B CIIy4asX, KOTJa HE BBINOJIHEHBI YCIIOBHUS,
MTO3BOJIIOIINE BBICTABUTH OLICHKY «YJIOBJIETBOPUTEIBHOY.

IIpuMepHBbIe BONPOCHI IS 3A1UTHI J1A00PATOPHBIX PadoT

®dopMa TEeKyIIEro KOHTPOJIs, MPOBEPsIONIas cCTerneHb ocBoeHus1 komriereHuuii OTIK-1

Paznen @usuueckue usmepenus u ux nozpewrnocmu JladboparopHas
padora «OnpenesieHue MIOTHOCTH TeJIa»

UYro Takoe abCOMIOTHAS MOrPEIIHOCTD IPSMBIX U3MEPEHUN?

MO>KHO M TOYHO BBIYHCIHTH a0COIOTHYIO TMOTPEIIHOCTh MPSIMBIX H3MEPEHHA?
SIBnisieTcst M IprOOpHAst MOTPEUTHOCTh CUCTEMATHIECKOM?

MoXeT J1 POSBUTHCS CTy4aiHasi OTPEIIHOCTh B OAHOM U3MEpPEeHUNn?

UTo MPUHATO CYUTATH PE3YTBTATOM CEPHUU TTOBTOPSIOIIMXCS N3MEPEHU?

A o e

OT Kakoili W3 TOTpEeIIHOCTEeH MpPSIMBIX HW3MEpPEHUi: MNpUOOPHOHM, CciydailHOH win
CUTEMATUYECKON MOKHO «OUUCTUTBHY» PE3yJIbTAT U3MEPECHUI?

7. Kakoil mpubop HY>KHO MCIIOJIB30BaTh, U3MEPSS ONHY U Ty K€ BEIMYUHY, YTOOBI MPOSBUIIACH
cllyyaiiHasi MOTPEeIHOCTh: TOHKHHA WM TpyOBIiA?

YTto Takoe KOCBEHHOE U3MEpEHHE?

9. Jlam map maccod m, U3MEPEHHOM C NOTPEIIHOCThIO Am, W paanycoM R, U3MEPEHHBIM C
NOrpenHocThi0 AR. BbIpa3ute uepes3 BenuuuHbI m, Am, R 1 AR aOGCONIOTHYIO MOTPEIIHOCTb

AX IIOTHOCTH MaTepHania, U3 KOTOPOTO CENIaH Iap.

Paznen /Junamuka epawamenvrnozo osuxcenusn Jlaboparopuas
padora «MasiTHuk MakcBesia»

1. JaTe onpeneneHre MOMEHTA CUJIBI.

2. Kak cBs3aHbl MeX]ly COOOM MOMEHT MMITYJIbCa CUCTEMBI B JJAOOPATOPHOI cUCTEME OTCUETA U B
CUCTEME OTCUETA «LEHTP MacC CUCTEMBI»

3. HamucaTh OCHOBHOE ypaBHEHUE AMHAMUKH BPallaTeIbHOIO JIBUKEHUSI.

4. Cdopmynuposats Teopemy lllteitHepa

5. BhiBecTu BbIpa)k€HHE MOMEHTA UHEPLMH OJJHOPOJIHOTO AMCKA OTHOCUTEIBHO OCH, IPOXOIIeH
yepe3 ero UEHTP NePIEeHIUKYIISIPHO €ro MII0CKOCTH

6. JlaTe BeIpayke€HHE JIEMEHTAPHON pabOTHI BO BpalaTeIbHOM JIBHKCHUN
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7.

*®

SANR AN ol S

JlaTh BBIpaKCHHE KHUHETHYECKOW »HHEpruu aObCOIMIOTHO TBEPIOTO Tejla, BpallaroIIerocs
OTHOCHUTEJIBHO 3aKPEIIEHHON OCH.
[Touemy coxpansieTcst MexaHuuecKasi sHeprusa MasiTHUKa Makcsenia?

Pazneant  Hanpayxcéunocms u  nomeHyuan  31eKmMpoCMAMUYECKO20  NOJA
JlaGopatopnas padora «MccienoBanne XapaKTePUCTHK 3JIEKTPOCTATHYECKOT0 OIS

UTo Takoe 31eKTpOCTaTUYeCKoe mose?

UTto Takoe MaTeMaTU4ecKoe IMoJie SAEKTPUISCKON HANTPSHKEHHOCTH U JISl 4YeTO OHO HYKHO?
CdhopmynupoBaTh nmpaBuiia rpaguuecKoro mpeCTaBICHUs BEKTOPHOTO MAaTEMATHUECKOTO OISt
OnucaTh CBOMCTBA CUJIOBBIX JIMHUM 3JIEKTPOCTATUUECKOTO MOJIS.

[Toyemy mose 3MeKTPOCTATHIECKON HAMPSXKEHHOCTH SIBJIACTCS MOTEHIIUATBHBIM?

Kak Ha3pIBaeTcsi MOTEHIMANbHAS SHEPTUS €IWHUYHOTO MOJOKUTEIBHOIO MPOOHOTO 3apsijia B
AJIEKTPOCTATUYECKOM I10J1€?

Kak BbIpa3uTh CKamsipHOE MAaTeMAaTHYECKOE TI0Jie  IOTEHIMajga dYepe3 BEKTOPHOE
MaTeMaTUYEeCKOE I0JIE€ IJIEKTPOCTATUUECKON HAMPSKEHHOCTH?

Urto Takoe HampspKeHUE, M KAaKOBa €T0 CBSI3b C pa0OTOM JIEKTPOCTATHUSCKUX CHIT?

UTto Takoe rpaIueHT CKAJISIPHOTO OIS ?

10. Kak BpIpa3uTh MoJjie 371eKTPOCTaTUUECKON HANMPSXKEHHOCTH YEPE3 CKAISIPHOE T0JIe MOoTeHIMana’?

NN R =

Pasznen 3aKoHbl NOCMOAHHO20 MOKA
JIaﬁopaTopHaﬂ paGOTa <<I/I3yquHe 3AaKOHOB MMOCTOAHHOI'O TOKA»

Uto Takoe MmI0THOCTh AJIEKTPUUECKOTO TOKa U cuia Toka? KakoBa cBs3b MeXy HUMU?

UYro Takoe CTOPOHHUE CUIIBI?

CdopmynupoBats 3akoH OMa B nuddepeHnuansHoi popme.

UYTto Takoe CONpOTUBIIEHNE y4yacTKa?

Uro Takoe OMHOPOAHBIN yuacToK 1enu? M300pa3uTh ero 3eKTpUIecKyIo CXeMy.

Yro takoe DC?

UYro Takoe HeOTHOPOAHBIN yyacTok Lenu? 1300pa3uTh ero 3JeKTpUUECKYIO CXEMY.

3anucaTh MHTETpaJbHBIN 3aKk0OH OMa JJIs yyacTKa LEenu U OOBSCHUTH YHEPIeTUUECKUN CMBICI
Ka)KIOr0 WIEHA.

Yro Takoe cucTeMaTUyYECKas MOrPEIIHOCTD U3MEPEHUSI.

10. Kakoii ammnepMeTp sBIsI€TCS UICaTbHBIM?

11.

bk wo -

Kakoii BonbT™MeTD sIBIISIETCS UACATIBHBIM?

Paznen Humepgepenyusn

JlaboparopHasi pabdora «HMcciaenoBanue HHTep(epeHUUN CBeTa ¢ MOMOIIBLIO
ounpusmel Dpenens»

Uro Takoe siBNeHUE UHTEephEpeHInn?

SIBNSIIOTCSI T CTOSYKE BOJIHBI IPUMEPOM KOT'€pEHTHOCTH?

Kakue BoiIHBI Ha3bIBalOTCSl KOTEPEHTHBIMU IPYT APYTY?

Hanummre BeipaxkeHre HHTEPPEPEHIIMOHHOTO YJIeHa B Cllydae ABYXJIy4eBOU HHTep(epeHITHH.
Chopmynupyiite ycinoBHe KOTEPEHTHOCTH JBYX MEXaHHYECKMX WM PaguoBOIH 6.
Chopmynupyiite ycioBue KOrepeHTHOCTH JIBYX CBETOBBIX BOJIH
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7. UYrto Takoe onTHYECKUN X0/?

8. Cdopmynupyiite yciaoBusi HHTEp()EPEHIIMOHHOTO MaKCUMyMa U MUHUMYMa

9. M3o6pazute cxemy IOHTa 1 3anUIINTE BRIpAXKEHHUE PA3HOCTH OMTUYECKOTO XO/1a

10. ChopmynupyiiTe ycioBre BpeMEHHONW KOT€PEHTHOCTH

11. 3anummure BBIpaXE€HUE Pa3HOCTH ONTHYECKOTO XOJa B TOHKOW IUIEHKE INPH HOPMAIBHOM

aJICHUH TJIOCKOM CBETOBOM BOJHBI Ha €€ TOBEPXHOCT.

Pasnen Jugppaxyusn
JlabopaTtopnass pabGora «Mccaenopanme auppaxkuunm PpayHrodepa Ha
AU(PPAKUMOHHOH PelIéTKe»

1. Yro Takoe siBIeHUE AUDPAKIHN

2. Kak Ha3pIBaeTcsl ONTHKA B OTCYTCTBUU AUppakiuu?

3. Cdopmymupyitte npunnu [ roiirenca-dOpenens

4. OObsacHuUTe siBICHUE MU(PAKIMU C TOUKH 3peHus npuHiuna [ roiirenca-Openerns.

5. Yro Takoe audpaxuus OpayHrodepa npu nageHuu MIOCKUX BOJIH Ha NPENSTCTBUE?

6. OmnpenenuTe MHUPUHY CBETOBOTO OTKJIMKA OT IIEIH IUPUHOW d MPU MaJACHUHN Ha HEE IITOCKOM

MOHOXPOMAaTHYECKOM CBETOBOM BOJIHBI, MCXOISl W3 COOTHOIIEHUS HEONPEAEIEHHOCTEN
KOOP/IMHATA-BOJIHOBOE YHUCJIO.

7. CdhopmymupyiiTe mpaBuiao oTOOpa TJIaBHBIX TU(PAKIIMOHHBIX MaKCUMyMOB TpHU TU(paKIIu
@payHrogepa IIoCKUX BOJIH HAa OJJHOMEPHON AU(PPAKIIMOHHON peléTKe

8. Uro Takoe mapameTp TuppaKIuu?

9. Kak cooTHOCATCS 3HaueHUs MapaMeTpa IU(PPaKIUKd B CIy4ae TEOMETPUYECKOH OMNTHKH,
mudpakiun Openens u audpaxiu Ppaynrodepa?

10. MoxHo 51 nonyuuts audpaxiuio Opaynrodepa Ha chepuueckux BoiHax?

Pa3nenst Keanmoso onmuueckue agnenusn u Inemenmol KGAHMOBOU MEXAHUKU
JlaGopaTtopnas padora «M3yueHne cnieKTpa U3JIy4eHHs] aTOMA BOJOPOIa»

1. 3anumure ¢GopMyIbl KOPHYCKYJISPHO-BOJTHOBOTO JAyanu3Ma JUIsl  SJIEKTPOMArHUTHOTO
W3ITy4YeHUs

2. Kakue sKCrepuMeHTaIbHO YCTAHOBJICHHBIE TOJIOKEHHUSI aTOMHOM (M3MKK Hadaima XX Beka He

MOJAIOTCS KJIACCUYECKOMY OIMCAHUIO?

Cdopmynupyiite nocrynarsl bopa ans atoma Bogopoaa

Uro Takoe riiaBHOE KBAHTOBOE YHCIIO?

Urto Takoe crexkTp?

UTto Takoe cepusi B CIIEKTPax U3MyUYEHHUs WK MOTJIOMICHHUS] aTOMaMH BOJ10poa’?

UTto Takoe sHEeprust HOHMU3AIMU aToMa Bojiopoaa’?

3anummnTe BhIpaXXEHNUE YHEPTUU JIEKTPOHA B aTOME BOJIOPOA Ye€pPe3 SHEPTUIO HOHHU3AIIUN

3anumuTe cepuanbHyio Gopmyny baasmepa

0. B B030yXI€HHOM aToMe BOJOPOJAa SJEKTPOH HAXOMUTCA Ha 4eTBEPTOM ypoBHE. CKOJBKO
JIMHUMN MOSIBUTCA B CIEKTPE U3IyUEHUsI TaKOro aroma’?

S0 %0 N L AW

Kpurepun onenkn 1adopaTopHoii padoTsl
«5» (OTJIMYHO): BBITIOJIHEHBI BCE 3aJIaHUS JTA0OPATOPHOM pabOTHI, CTYACHT Y€TKO M 0e3 OImMOOoK
OTBETUJI Ha BCE KOHTPOJIbHBIE BOMIPOCHI.
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«4» (XOpoIIo): BBIMIOJHEHBI BCE 3aJlaHUs JIA0OpaTOPHOW pPabOTHI; CTYIACHT OTBETHJI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMEYAHUSAMH.

«3» (YyIOBIIETBOPUTENHHO): BBIMIOJHEHBI BCE 3aJlaHUsI TaOOPATOpPHON pabOThl C 3aMEYaHHSIMU,
CTYAEHT OTBETHWJI Ha BCE€ KOHTPOJIBHBIE BOMPOCHI C 3aMECUAHUSIMH.

«2» (HEyJOBIETBOPUTENBHO): CTYJEHT HE BBIMOJHWI WM BBIOJHWI HEMPAaBUIBHO 3aJaHUS
1ab0opaTopHOil pabOTHI; CTYJCHT OTBETHI Ha KOHTPOJIbHBIE BOMPOCHI C OMIMOKAMU WJIM HE OTBETHII HA
KOHTPOJIbHBIE BOIIPOCHI.
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