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1 Heau, 3a7a4u ¥ IJIaHUPYeMble Pe3yJbTAThl 00y4eHH s 10 IUCHUILIUHE

K 0CHOBHBIM LeJIIM OCBOCHUS JUCIHUILTUHBI « DHU3MKa» CIeTyeT OTHECTH:
— ¢dopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO (PU3NUECKOTO MBIIIICHHUS,
— TpuobpeTeHHe MPaKTUYECKNX HABBIKOB, HEOOXOIMMBIX AJIsi U3YUYEHHUS €CTECTBEHHOHAYUHBIX,
o0mienpodeCcCHOHANBHBIX U CIIEIUATBHBIX JUCIUILITUH
K 0CHOBHBIM 3a/1a4aM OCBOCHHSI TUCITUTUINHBI « DU3UKa» CIIEAYET OTHECTH:
— wu3ydeHue odmiei Gpu3nku B 00bEMe, COOTBETCTBYIOIIEM KBaIM(UKauu 6akaiaBpa
OOyuenne mno mgucruminHe «®dusmnka» HampaBiIeHO Ha (opMHpOBaHHUE Yy O0YYAIOIIUXCS
CIEQYIOINUX KOMIETEHIIM:
Ko u HauMeHOBaHHE KOMIETEHIHIt NHauKaTopsl 10CTHKEHUST KOMIIETEH MU

YK-1. CriocoGeH oCcyImecTBIATh MMOUCK, NVYK-1.1. Ananusupyer 3a7ady, BbIICIAS €€
KPUTUYECKHI aHATTU3 ¥ CUHTE3 HH(popMaIiy, | 6a30BBIE COCTABIISIOIINE

MPUMEHSATh CUCTEMHBIN ntoaxon s pemenus | UYK-1.2. OcyecTBisieT moucK, KpUTUYECKU
MOCTaBJICHHBIX 3a]1a4 OIICHUBAET, 0000111aeT, CUCTEMATU3UPYET U
pamxupyet nHpopMaluio, Tpedyemyro s
peuIeHus NOCTABICHHON 3a/1a4n

MNVYK-1.3. PaccmatpuBaet u npejjaraet
palMoHaIbHbIE BAPUAHTHI PEIICHUS
MOCTABIICHHOM 3a/1a4H, UCTIONB3YS
CHUCTEMHBIN MOJIX0/I, KPUTUUECKU OI[CHUBAET
WX TOCTOMHCTBA M HEJOCTAaTKU

2 MecTO TUCHHUILIMHBI B CTPYKTYpPe 00pa30BaTeibHOI MPOrpaMMbl

JucuuninuHa OTHOCUTCA K 00s3aTeNbHOM vacTh/dyactd, (QopMHUpyeMOW ydacTHUKaMU
o0pa3oBaTeNnbHBIX OTHOIIEHUH O1oKka b1 «/ucummiannel (MOIyIIH)».

Jucuunnuna «@Pu3uka» B3aUMOCBSI3aHA JIOTUYECKH U COJEP’KATEIbHO-METOAMYECKU CO
CIIEIyIOIIMMHU JUCIUILIMHAMM :

TeopeTnyeckas MexaHHKa

ConpoTuBieHre MaTEPUAIIOB

DIIEKTPOTEXHUKA U JIEKTPOHHUKA.

3 Crpykrypa u coaep:KaHue JUCHUIINHbBI

OO01mast TpyA0€MKOCTh IUCHIHUTUTHHBI COCTaBIISIET § 3aueTHbIe equHUIBI (288 Jaca).

3.1 Buabl yueOHOM padoThI M TPYI0EMKOCTh

3.1.2 OunHo-3a04Has hopMa 00yUeHuUs

Ne Bua yue6Hoii paGoThr KosnuyecTBo CemecTpsl
n/n 4acoB 2 3
1 | AyautopHble 3aHATHUSA 72 36 36
B ToMm umcrne:
1.1 | Jlekuun 36 18 18
1.2 | Cemunapckue/nmpakTUYECKUE 3aHATHS 24 12 12
1.3 | JlabopaTopHbI€ 3aHATUS 12 6 6




2 | CamocTosiTesqibHAs paboTa 216 108 108
3 | IIpomexyTouHasi aTTecTanmsi
3adet/nud.3auer/3K3aMeH ] ]
Hroro 288 144 144
3.2 TeMmaTuyecKnil IJIAH U3yYeHUS TUCITHUILTHHBI
3.2.2 OuHo-3a04Hast popma o0ydeHHUs
TpynoemkocThb, yac
AyauTopHas padora

Camoc

Ne Pa3nesbl/Tembl Cemunap Jla6opa Ilpaxr TOATE

n/n JUCHMILIMHBI Bcero | Jlex ckue/ TOPHBIE WIECKA | 1y Hast

MPAKTHYC i

1145071 3aHSITH padot

CKHE K MOJATOT a
3aHATHS OBKa
Pazmen 1.
1 Tema 1. 11 1 1 9
2 Tema 2. 12 1 1 1 9
3 Tewma 3. 11 1 1 9
4 Tema 4. 12 1 1 1 9
5 Tema 5. 11 1 1 9
6 Tema 6. 12 1 1 1 9
7 Tema 7. 11 1 1 9
8 Tema 8. 12 1 1 1 9
9 Tema 9. 12 2 1 9
10 | Tema 10. 13 2 1 1 9
11 | Tema 11. 12 2 1 9
12 | Tema 12. 13 2 1 1 9
13 | Tema 13. 11 1 1 9
14 | Tema 14. 12 1 1 1 9
15 | Tema 15. 11 1 1 9
16 | Tema 16. 12 1 1 1 9
17 | Tema 17. 11 1 1 9
18 | Tema 18. 12 1 1 1 9
19 | Tema 19. 11 1 1 9
20 | Tema 20. 12 1 1 1 9
21 | Tema 21. 12 2 1 9
22 | Tema 22. 13 2 1 1 9
23 | Tema 23. 12 2 1 9
24 | Tema 24. 13 2 1 1 9
Hroro | 288 36 18 12 216

3.3 Conep:xanue IMCHUNINHbBI

1.BBeenue B puznueckuii 1a60paTOpPHbINA NPAKTHKYM
[Ipsimble U KocBeHHbIe (uznyeckre uzMepeHus. OOpaboTka pe3ynbTaTOB HM3MEPEHUH U

SKCIICPUMCHTAJIBHBIC TOTPCHIHOCTH




2.KuHeMaTHKa MOCTyNATEJIbHOI0 ABHKECHUS

®usnueckuit Bektop. [Ionarue opra. Teopust orHocuTensHOCTH ["anuies. [lonoxenue u ero
OTHOCUTEIBHOCThb. Tpaektopuss MarepuaibHOM Touku. Comnpukacamoniasicss IUJIOCKOCTh U
CONPUKACAIOIIASACS OKPY>KHOCTh. DJIEMEHTApHOE MEpPEMEIICHUE U 3JeMEHTapHbId myTb. CKOPOCThH
JIBIDKEHUA U €€ OTHOCUTEIBHOCTD. [[puHIIMN cyneprno3uniuu IBM>KeHu. Y ckopenne. KacarenbHoe u
HOpMaJIbHOE YycKopeHus. JlexkapToBa cuctema KoopauHat. KuHeMaTnuecKkue 3aKOHBI JBUXKEHUS.
[ToctymarensHoe aBMxkeHUe abcomoTHO TBEpAOTO Tena (ATT).

3.JluHaMHKa MOCTYNATENbHOT0 ABHKEHU S

Ilousatne cuiapl. AOCONIOTHOCTH CHJIBI B KJIACCHYECKOW MexaHuke. [loHgTHA
paBHOJAEUCTBYIOIIEH W cocTosHUs mokos. llepBeiii 3axkoH HproToHa. MHepuuanbHbIE CHUCTEMBI
orcuéra. Bropoii 3akoH HproToHa M 3akoH BcemupHoro tiaroreHus. MMmysibC UM 3aKOH €ro
n3MeHeHus. Tperuil 3akoH HbpIOTOHA M cOXpaHEHHE UMITYJIbCa 3aMKHYTOM cucTeMbl. LleHTp Macc
CHUCTEMBI. Y 1apbl U B3PBIBBI.

4.PaboTa 1 3Heprus B MOCTYNATEJIbHOM ABHKEHUHU

[TonsiTue cuiioBoro mojsi. DieMeHTapHas padoTa U paboTa Ha KOHEUHOM IEPEMEICHUU.
Mounocts. Kunernueckas sHeprus u 3akoH e€ maMeHeHusi. Teopema Kéuwura. IloTeHmmanbHble
CWJIOBBIC TIOJII W INOTCHUOHAJIbHAA OSHCPTHA. 3aKOH HW3MEHEHUS HOTCHHHaHBHOﬁ OHCPIHUH.
Henorenuuanbuble cunoBble moinis. llonme cuim compoTuBIEHUS Kak MPUMEpP HEMOTEHIIMAIBHOTO
CWJIOBOTO TIOJIs. MexaHuueckast SJHEprus ¥ 3aK0H e€ n3MeHeHUs. KoHCepBaTUBHBIE CHCTEMBI.

S.KuHemaTHKa BpalaTe1bHOI0 ABUKEHUA

ONEeMEHTAapHBIA Yrojl MOBOPOTA U YIVIOBask CKOPOCTh. CBA3b MEXKIy JIEMEHTapHBIM yTJIOM
IIOBOPOTa M AJIEMEHTapHbIM IepemelieHneM. CBs3b MEXIy YIJIOBOM M JIMHEHHOM CKOPOCTSIMH.
VYrinoBoe yckopeHue. KacaTelbHOE M HOPMaJIBHOE YCKOPEHMsI BO BpAalaTEIbHOM JIBHKECHUHU.
BpamarensHoe nsumxeHne ATT. CooTHomieHHMe MeXAy BpallaTeabHbIM U IOCTYNATEJIbHBIM
JBUKCHUSIMH.

6.IlnHamMuKka BpamaTeJibHOTO IBUKEHU S

MoMeHT wuMIyJbca M MOMEHT CHJIBl. 3aKOH M3MEHEHHUS MOMEHTa HMIIYJIbCa.
OTHOCHUTEIBHOCTh MOMEHTA UMITYJIbca. MOMEHT UMITYJIbCa M YTJIOBasi CKOPOCTh. MOMEHT HHEPIIUH.
OcHOBHOE ypaBHEHHE AMHAMUKHU BpamiatenbHoro ABukeHus ATT. OceBble MOMEHTHI WHEPLUU
HeKkoTOpbIx Tenl. Teopema Illteitnepa. PaGora um KuHETHMYECKas HSHEPTrUs BO BpallaTeJIbHOM
nBwxeHud. [Ipeneccus. AHanorus Mexay MOCTyNnaTeNbHbIM U BpalaTeIbHbIM JIBUKEHUSIMU.

7. OcnoBbl TepmoauHamuku (T /1)

IIpenmer TX. Pabora u temno. T/ mapamerpel u TJI cocrosiHue. PaBHOBecHble U
HepaBHoBecHble T]I cocrostus. ['a3. Temmepatypa kak ¢yHkuus paBHoBecHoro T/l coctosHus.
VYpaBHenue cocrostaus. MeansHeiii ra3. BHyTpennsis sneprus kak ynkuus Tl coctostHus: iepBoe
Hauano T/I. TemnmoéMkocTy uaeanpHOro ra3a B pa3lu4HbIX mporeccax. OdpaTumbie 1 HEOOpaTUMbIE
npoueccel. Bropoe Hauano TJI. Durponus. Bo3pacTtanue 3HTponuy B HEPAaBHOBECHBIX IMPOLIECCAX
M30JIMPOBAHHON CUCTEMBI.

8. OcHOBBI MOJIEKYJISIPHO-KMHEeTHYeCKOH Teopun cTpoeHus Bemecrsa (MKT)

Uucno Asoragpo. Pa3zmepbl Monekyn. Oproaudeckas TeopeMa. 3aKOH O pPaBHOM
pacIpeiesleHUN HEPIUM TEIUIOBOIO JIBMKEHMS B COCTOSIHUM TEIUIOBOrO paBHOBecHs. MneanbHbIi
ra3 ¢ Touku 3peHuss MKT. BHyTpeHHss1 s3HEprus uaeanbHOro ra3a u ero TeIIoEMKOCTH B Pa3IMYHbBIX
npoueccax ¢ Touku 3peHuss MKT.

9. J1eMeHTbl CTATUCTHYECKOH (PU3UKHU
MukpokaHOHHYECKOE W KaHOHWYECKOe  pacmpeaeneHus.  UYwumcrma — 3amoHEHHSA
OJTHOYACTUYHBIX COCTOSHMH M OJHOYACTHYHbIE (YHKIMH pacrpeneneHus. Pacmpenenenue



Makcsemia. Pacnipenenenue bompimana. bapomerpuueckas dopmyna. Pacnpenenenue ['mG6ca.
MaxkpococTosIHHE U €T0 CTaTUCTHUECKU Bec. CTaTUCTUUECKUN CMBICIT SHTPOIINH.

10. SIB1eHus: nepeHoca

[Tonstue nokanbHOro T/l paBHOBecus. BblpaBHMBaONMe MOTOKKM M BEKTOPHI IJIOTHOCTH
noTokoB. C1a00 HEpaBHOBECHBIE CUCTEMBI B IMHEHHOM pexkumMe. Koaddurments! nepenoca. JnnHa
1 BpeMs cBoOoaHOro mpodera. Beipakenne ko3P uIneHToB mnepeHoca 4epe3 MUKPOCKOITUYECKUE
XapaKTEPUCTUKU MOJIEKYJIbI. SIBIIEHUs IepeHoca U SHTPOIHSL.

11. Hanps:k€HHOCTb 3JIEKTPOCTATHYECKOTO MMOJIsI

DNEeKTPUYECKUI 3apsii KaKk MCTOYHUK JJIEKTpocTatuueckoro rmossi. 3akoH KyioHa.
[TpunHLMIIBI 65TM3KOIEHCTBUS U JanbHOAecTBUsL. [loHsaTHE (hr3HUecKoro mos. DIeKTPOoCTaTHIeCKoe
MoJIe KaK YacTHBIM ciydail (u3umyeckoro mosisi. Maremaruueckue moJisi Kak CIocoO OMHCaHUs
HEINPEPBIBHO pacnpenenéHHol marepun. Hampsok€HHOCTP Kak CHIIOBasg — XapaKTEepUCTHKA
ANEKTPUYECKOro moJis. [IpuHOMI Cyneprno3uuuy 3JIEKTPUYECKUX I0JIEM B IPUMEHEHUU K
HanpsokéHHocTu.  [lome  nmumonsa.  OcCOOEHHOCTH — CHUJIOBBIX — JUHUM  MOJSIHANPSKEHHOCTH
anekTpocraruueckoro mojs. [loTtok BekTopa HampspkéHHOCTH. Teopema Octporpazackoro-I'aycca
(OI') B Bakyyme. IIpumenenue Tteopembl OI' mist pacuéra HampsHKEHHOCTH pachpeneiaEHHbBIX
HWCTOYHUKOB.

12. IloTeHnMAaa JIEKTPOCTATHYECKOTO IOJISI

[ToreHnanbHOCTh  37€KTpocTaTHueckoro mois. [loTeHnman kak »HepreTuyeckas
XapaKTePUCTUKA 3JIEKTPOCTATHUYECKOTo Mouist. CBsI3b MEXIy HANpPsHKEHHOCTHIO U MOTEHIUAJIOM.
[TpuHIMI cynepno3uLny 3IEKTPOCTATUYECKUX TOJIeH B MPUMEHEHUH K noTeHuuaty. Hanpsokenue.
PaboTa smekTpocTaTudecKiX CHJI Ha IepeMeIieHHH TPOOHOT0 3apsaaa. DHEprHs CUCTEMBI 3apsiI0B.

13. In3JIeKTPUKH M NPOBOAHHUKH B JJIEKTPOCTAaTHKE

Huanexktpuueckas cpena. llomsspuzanms. J{usnexkrpudeckas BOCIPUUMUYUBOCTh. Teopema
OI' B amdnektpuke. [MaieKTpuueckass MPOHULIAEMOCTb. DIEKTPUYECKOE CMEIIeHUEe (MHIYKLUsA).
[TonsiTe 5n€KTPOCTaTUUECKOrO MpOBOJAHUKA. PacmpeneneHue 3apsaa 1O €ro MHOBEPXHOCTH.
OnexTpuueckas €MKOCTb YEIMHEHHOIO IpPOBOJHMKA. B3anMHass €MKOCTb JBYX INPOBOJHHKOB.
Konzaencaropbl. DHeprus 3JeKTpUUECKOro MOJsl.

14. 3aK0oHBI NOCTOSIHHOIO TOKA

Bekrop motHoctu Toka. Cuna toka. 3akoH Oma B tuddepenuansHoi popme. Y aenbHoe
cormpoTHuBiIeHUE cpeapl. 3akoH Oma B umHTerpanbHoi ¢opme. CONpoTHBIECHHE Yy4acTKa IIEIH.
Onexrpogsmwxkymas cuina (3/C) ydactka. 3akoH JDkoynsg-JleHna B HMHTErpaJbHOM M B
muddepeHraIbHON Gopmax.

15. Marnetusm

MaruuTHO€ MoJie U €ro BO3JAeiCTBHE Ha ABWKyuecs 3apsaapl. Cuia Jlopenua. MaruutHas
unaykiua. Cuna Amnepa. MarHUTHBIE MOMEHT M BO3JCHCTBHE Ha HETr0 MarHUTHOTO IIOJS.
Uctounuku maruutHoro noisi. 3akoH buo-Casapa-Jlannaca. Marautabeiii notok. Teopema O miist
MarHuTHOTO ToJsi. Pabota cunbl Ammepa. 3akoH MOTHOTO Toka U (pusmdeckast reopema CTokca B
BAKyyM€ M B MarHetuke. Hampssk€HHOCTP MarHMUTHOro mosiss. MarHuTHass BOCHPUMMYHUBOCTH U
MarHuTHasi MPOHUIIAEMOCTh. JIMHEWHbIE MarHeTUKHU (Iua- M TapaMarHeTUKU) W HEJIMHEWHBIN
MarHeTukn (peppomarHeTuku). HamarnnumBanme ¢GeppoMarHeTUKOB: KpUBas HaYaJIbHOU
HAMarHM4eHHOCTH, Tpe/elibHasi U HempejAelibHble NeTn Tuctepe3uca. KECTkMe U MsTKue
MarHeTUKH.

16. DJjIeKTPOMATHUTHAS UHAYKUIHS
3akon ®apanes u mnpaBuno Jlenna. BuxpeBoe snekrtpuueckoe mnose. CaMOMHAYKIIHS.
[TepexoHbIe MPOIECCH B JIEKTPUUECKON 1T, DHEPTUST MArHUTHOTO TIOJIS.



17. YpaBuenuss MakcBeia
WuTerpanbubie TeopeMbl Teopun nois: ['aycca u Crokca. IloTeHnmanbHble 1 BUXpEBBIE
BEKTOpPHBIE N0J. TOK CMEIIeHus.

18. Kosiebanus

I'apmonnueckue konebanus. JuddepeHnmansHoe ypaBHEHHE TApMOHUYECKUX KoJleOaHuH
u ero obmiee pemieHue. BekropHoe mpezicTaBieHue TrapMOHUYeCKUX (QyHkumid. MexaHndeckue
MasTHUKU. VneanbHbll KoneOaTenbHbI KOHTYp. ['apMoHMUYeckue KoyiebaHusi ¢ IHEPreTHUecKOu
TOYKHM 3peHus. 3aryxarolque kojedaHus. BoiHykneHHble konebanus. Pe3oHaHC aMIIUTY[BI.
Pe3oHaHC ckopocTH. AMIUIMTY 1A MOTJIOLIEHHS U aMIUIUTYAa TUCIEPCHN.

19. Bouinsbl

Bo3mymenns mexanndeckoi cpenbl. BonHoBoe ypaBHeHHE. BpIBOI BOJTHOBOTO ypaBHEHUS
u3 ypaBHeHu Makcsema. CBONMCTBA AJIEKTPOMArHUTHBIX BOJH. ['apmoHnueckue BosHbL. DazoBast
cKkopocTh. [InuHa BOJIHBI. BOJIHOBOM BeKTOp. MIHTEHCMBHOCTH TapMOHWYECKOM BOJIHBI. llakeTsl
rapMOHMYECKUX BOJIH. [ pynnoBas ckopocTs. J[1mHa KOrepeHTHOCTH. Bpemst KorepeHTHOCTH.

20. UnTepdepennus

SIBnenne wuntepdepenuuu. KorepeHtHele nctouyHuku. HeoOXxoaumelie W IOCTaTOYHBIC
YCIIOBUSI KOTEPEHTHOCTH HMCTOYHUKOB. MHTepdepeHuus cdeprudeckux BoJH. ONTHUECKHH XOJ.
VYcnoBust HHTEPHEPEHIIMOHHOTO MaKCUMyMa M MHUHUMYMa. Y CJIOBHE BPEMEHHOW KOTEPEHTHOCTH.
Cxema IOnra. Uurepdepennus B ToHkux 1miéHkax. Kombma Herotona. IIpocTpancTBeHHas
KOT'€pEHTHOCTb.

21. Iudpakuus

SABnenne nudpakuuu. [punnun [toiirenca-Openens. 3oubl Openensd. [psamonnueHOCTH
pacrpocTpaHeHHs cBeTa B OJHOpoAHOH cpene. Judpakuus Ppenens Ha KpyIrJioOM OTBEPCTHH.
YcnoBue reomerpudeckoit ontuku. Y ciaoue nudpaxiun Opaynarodepa. dudpakuus Opaynrodepa
Ha IIeJH ¥ Ha oJHOMepHO# audpakiumonHoi peméTke. Audpaxus OpayHropepa Ha KpUcTaIax.
Ycnosue  Bymnweda-bparra.  Paspemaromass  cmocoOHOCTE  IU(PPAKIIMOHHOW  PEHIETKH.
AnbrepHaTuBHOE NpHHUMNY [lolireHca-DpeHens onucaHue IUPPAKIMU: MMapaMmeTp AUGpaKIHH.
Hudpaxus OpayHrodepa cXoasmuxcs BOJIH.

22, Ilonsipuzanus

[lonepeyHOCTh BOJH W TOJSPU3ALMOHHBIC sBIeHUS. [luarpaMmMa HMHTEHCHBHOCTH.
[onspuzanus B (ha30BO-HEKOTEPEHTHBIX BOJIHAX: HENoJIIPU30BaHHbBIN CBET;
IUIOCKOIIOJIIPU30BaHHBIN CBET; 3aKOH Mairoca; YacTUYHO MOJIipU30BaHHbIN cBeT. [lonspuzanus B
(a30BO-KOTEPEHTHBIX BOJIHAX: JieBas M IpaBas »JJUIMITHYECKas MOJSpU3aLusl; Kpyrosas
nossipu3anus. Onrudecku akTuBHbIE cpepl [lonsgpu3anonHele METOABL: 3aKOH bprocTepa; nBoiiHOe
JTy4enpeoOMICHUE; TUXPOU3M.

23. KBaHTOBO-ONITHYECKHE SIBJICHUS

TennoBoe wu3imydyeHue. DHepreTuyeckas CBETMMOCTb, OCBEIIEHHOCTh W IOTJIOIAIONIAS
crocoOHOcTh. PaBHOBecHOoe TemioBoe u3inydeHue W 3akoH Kupxroda. dynxnus Kupxroda u
abcomotHo uépHoe Teno (AUT). 3akon Credana-bonbiimana, 3akonsl Buna. @opmyna [linanka.
Buemnuit poroadpdexr. Ipdexr Komnrona. doronsl. KopmyckynsipHO-BOIHOBOW Tyanu3M JUIs
AJIEKTPOMArHUTHOTO U3JTyUEHHUS.

24. DyieMeHThI KBAHTOBOH MeXaHUKHU
AtoMm Bozopozia o bopy. I'naBHoe kBantoBoe uncio. CepuanbHas popmyia bansmepa.
I'unoresa ae-bpotinsa. Bomna ge-bpoiins. DxcnepuMeHTalbHbIE 10Ka3aTEIhCTBA BOJTHOBBIX
CBOICTB MUKpoyacTull. CTaTUCTUYECKUI CMBICH BOJH MaTepuH. [loHsTHe BoiHOBOM QyHKIuH (BD).
[Tpunuun cynepnosuiu. CooTHomeHus Heonpenenénnocrei I'eiizendepra.



ATtoM Bozopoza 1o [llpeaunrepy. OpOuTanbHOE U MArHUTHOE KBAHTOBBIE YUCIIA JIEKTPOHA.
CrnuH snekTpoHa. MexaHM4eCKU U MarHUTHBI MOMEHTBI MHOTO3JIEKTPOHHOTO aToMa. IIpuHumn
[Taynu. PacnpeneneHne 5J€KTPOHOB MO HSHEPreTUYECKUM ypoBHSM. Du3myeckas OCHOBA
MIEPUOIUYECKON CUCTEMBI 3JIEMEHTOB MeH/ieneena.

3.4 TemaTnka CEMUHAPCKUX/TIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1 CeMuHapcKue/mIpakTHYECKUE 3aHATHS

1.BBenenue B puznueckuii 1a00paTOPHBIN MPAKTUKYM
2.Kunemartuka nocTynaTeJIbHOIO ABHKEHUS
3./IlnHaMuKa NOCTYNAaTEIbHOTO ABUKEHUS
4.PaboTa 1 sHEprus B NOCTYyNAaTEIbHOM JBUKEHUU
5.KunemaTtuka BpamaTeabHOTO ABUKEHUS
6./luHamMKKa BpalaTeIbHOTO IBUKEHUS

7. OcHoBbl Tepmoaunamuku (T/1)

8. OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOW Teopuu cTpoeHus Bemectsa (MKT)
9. DneMeHThI CTaTUCTUYECKON (HU3UKHU

10. SIBnenus nepenoca

11. Hanmpsik€HHOCTB 3JIEKTPOCTATUUECKOTO OIS
12. TloTeHIMan 3AeKTPOCTATHUECKOTO OIS

13. JIud1eKTpUKU ¥ IPOBOAHUKHU B 3JIEKTPOCTATHKE
14. 3aK0HBI TOCTOSTHHOTO TOKA

15. Maraetusm

16. DnekTpoMarHuTHasT UHIYKIUS

17. YpaBHenus Makcsemia

18. Konebanwus

19. Bonnsl

20. Unrepdepenuus

21. Iudpakuus

22. lonsipuzanus

23. KBaHTOBO-ONTUYECKUE SBJICHUS

24. DeMeHThl KBAaHTOBOW MEXaHUKH

3.4.2 JlaGopaTOopHbIE 3aHATHUS

1. Pazgen ®usnyeckue M3MEpPEHUs U UX MOTPEIIHOCTH

JlaGopatopHas pabota «OnpeaeneHne IOTHOCTH Tea»

2. Paznen /IlnHamuka BpamaTeIbHOTO JTBUXKEHUS

JlaboparopHas paboTta «MasTHHK MakcBeia

3. Paznens Hanpsk€HHOCTD UM MOTEHIMAI JIEKTPOCTATUYECKOTO T10JIS

JlaGopatopHas pabota «lccnenoBanue XapakTEpUCTUK IEKTPOCTATUYECKOTO OIS

4. Pa3nesn 3aK0oHBI IIOCTOSIHHOI'O TOKA

JlaGopatopHas pabota «/3yueHne 3aKOHOB MOCTOSIHHOTO TOKa

5. Paznen UnTepdepenuus

JlaGopatopHas pabota «lccnenoBanue uHTepQEepeHIMN CBETA C OMOLIbI0 OUIpu3Mbl OpeHesns»
6. Paznen udpaxmus

JlaGopatopHas pabota «lccnenoBanue audpakiun @paynrodepa Ha 1UPPAKIMOHHON pEIIETKE
7. Pa3znensl KBaHTOBO- ONITHUYECKHE SIBIIEHUS U DJIEMEHTHI KBAHTOBOI MEXaHUKHU

JlaGopatopHas pabota «/3yueHue crekTpa U3JIyueHHsl aToMa BOJIOpOIay
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3.5TemaTnka KypcoOBbIX POEKTOB (KypCOBBIX padoT)
He npeaycmotpensl

4 Yd4yeOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE O0ecIevyeHune

4.1 Hopmatusubie 10KyMeHTbI 1 'OCThI

1. ®enepanbupiii 3akoH OoT 29 mekadbpst 2012 roma No 273-®3 «OO6 oOpazoBaHuu B
Poccuiickoii @enepanumy (¢ U3BMEHEHUSIMU U JOTIOJTHEHUSIMH );

2. denepanbHBIA TOCYJAPCTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT BBICHIETO 00pa30BaHMS
(ypoBeHbp  OakanaBpuara) mo HampaeineHuto moaroroBku  15.03.05  KoncTpykTopcko-
TEXHOJOrM4eckoe oOecreyeHne MalIMHOCTPOUTENbHBIX MPOU3BOJACTB (C H3MEHEHUSMU U
nonosHeHusAMU ot 26 HosOps 2020r., 19 wuronms 2022r., 27 despans 2023r.), yTBEep:KICHHBIH
npuka3zoM MunuctepcTBoM 00pazoBanus U Hayku Poccuiickoit @enepamuu ot 17 aBrycta 2020 rona,
Ne 1044.

3. [Ipuka3z MunucTepcTBa HayKu U Bhiciiero oopazoBanust PO ot 6 anpens 2021 r. N 245
"O06 ytBepxkaenuu [lopsiaka opraHu3anuy U OCyIIeCTBICHHs 00pa30BaTeIbHON AEITETFHOCTH TI0
00pa3zoBaTebHBIM ITpOrpaMMaM BBICIIETO 00pa30BaHMs - MporpaMMaM OakajiaBprara, IporpaMmmam
crenuainTeTa, IporpaMMaM MarucTpaTrypsl”

4.2 OcHoBHasi JIMTEpaTypa

1 Tpodumona T.U. Kypc duzuku :Yuebnuk.- Mocksa, Beicmas mkosna, 2002.-
478 c.

2 Tpodpumona T.H., [1aBnosa 3.I'. CO0pHUK 3a7ay MO Kypcy (HU3UKU C PEIICHUSIMH.-
Mocksa, OUL] «Axanemus», 2005. - 591 c.

4.3 lonoTHUTEJIbHAS JIUTEPATYpPa

1 Bonbkenmreiin B.C. CoopHuk 3a1a4 1o obmemMy Kypey ¢pusuku. - MockBa, KHmkHBIH
mup, 2004. — 328 c.
2 OJIEKTPOHHBIM KOHCIEKT JIEKIMKA T0 pasjaesiam «Ontuka. duszmka atomay.

OnekTpoHHBIN pecypc kadenpsl «Puszuka» I MUCuC, 2011 r.

3 Cynpyn U.T. Abpamosa C.C. ®usnka. Meroauueckue yka3zaHUs MO BBITIOJTHEHHUIO
nmabopaTopHbIX paboT/YuebHoe mocobue/ - Inexrpoctans, I[N MUCuC, 2010.
DNEKTPOHHBINA pecypc Kadeapsl .

4 KpacunsaukoB O.M. ®@wusuka. Meroauueckoe pyKOBOJACTBO 10 00paboTKe
pe3ysbTaToB u3MepeHui, dnexrpoctans, 1IN MUCuC, 2010. DnekTpoHHBII pecype
Kadeapsol.

4.4 dseKTpOoHHBbIE 00pa3oBaTe/IbHbIC PecypChl
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1. UuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAUYECKUE MaTepUalbl B JIEKTPOHHOM
BUJE, TIPEIICTAaBICHHBIE Ha caiiTe www.mami.ru B pazaene «bubnmoreka MocKOBCKHiA

IMomurex» (http://lib.mami.ru/ebooks/).

2. ObC «YHuBepcurerckas 6mbanoTeka onmaite» ( https://biblioclub.ru);

4.5 J/InueH3noHHOe ¥ CBO0OOHO pacnpocTpaHsieMoe POrpaMMHoe

ob0ecreuyenue

1. Omepamumonnas cucreMa Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-
612508131616 Odwucneie npunoxkenus, Microsoft Office 2013 (wm Hmwxke) — Microsoft Open

License. JIuuensusa Ne 61984042

2. Microsoft Project 2013 Standart 32- bit/x64 Russian. AutuBupycHoe [10 Avast (6ecruaTHas

BEpCHsl)

4.6 CoBpeMeHHbIE IPo(ecCHOHATIbHbIE 0a3bI JAHHBIX M HHGOPMAIIUOHHBIE

CIpaBOYHbIC CHCTEMBbI

1. CnpaBouno-npaBoBas cucteMbl «Koncynprantlitoc: HekoMMepueckast HHTEpHET-

Bepcus» https://www.consultant.ru/online/

2. OdunranbHBIA HHTEPHET-NOPTA MpaBoBoi nHpopmanuu http://pravo.gov.ru

3. Poccuiickas HanimoHajibHast ouonunoreka http://www.nlr.ru

4. 9BC «IPRy» https://www.iprbookshop.ru/
5. OBC "Jlanw" https://e.lanbook.com/

6. Equaoe 0kHO j1ocTyna K 00pa3oBaTelbHLIM pecypcaM DenepaabHblil IOPTaI

http://window.edu.ru

7. Hayunas anexktponHas 6ubmmoteka http:/ www.elibrary.ru

8. Poccwuiickas rocynapctBeHHas Oubnuoreka http:/ www.rsl.ru

9. ObC «YHuBepcurerckas o6nbanoTexa oHaiiH» https://biblioclub.ru/index.php

10. OBC IOpaiir https://urait.ru/

5 MaTepl/IaJII)HO-TeXHI/I‘IeCKOe o0ecreueHue

HanMeHOBaHUEe cleHMAJbHBIX NMOMEIIEHUA U
MoMelIeH!H ISl CAMOCTOATEIbHOI padoThl

OCHALIEHHOCTh CHEeNHAJTbHBIX TOMEINeHUuH H
MOMelIeH!H ISl CAMOCTOATEIbHOI padoThl

VYueOHas ayiuTopHst IEKITMOHHOTO THUIa Ne
1508,

y4ueOHo-1abopatopHsIii koprryc, 144000,
MockoBckasi 001acThb, T.2IEKTPOCTab,
yn.llepBomaiickas, 1.7

KommiekT mebenu, nepeHoCHOU
MYJIbTUMEANINHBIN KOMIUIEKC (MPOEKIIMOHHBII
9KpaH, MPOEKTOP, HOYTOYK)

YyeOHast ayTUTOpUS AJIsl 3aHATUN
cemuHapckoro tuna Ne 1503,
yuebHo-nabopatopHslii kopmyc, 144000,
MockoBckast 06J1aCTh, T.2JIEKTPOCTab,
yi.Ilepsomaiickas, a.7

Komruiekt mebenu, mepeHoCHOM
MYJIbTUMEAUHHBIA KOMIUIEKC (MPOEKIIMOHHBII
9KpaH, MIPOEKTOP, HOYTOYK)

JlaGopaTopust « DIEKTPUUIECTBO U
maraetusm» Ne 2207,

nabopaTopHbIit Kopryc, 144000,
MockoBckasi 001acThb, T.2IEKTPOCTANb,

KommuiekT Mme6enn, KOMIbIOTEPHI,
ocuuiuiorpadbl, aMIepMETPhI, BOJIBTMETPHI,
1ab0opaToOpHbIe YCTAaHOBKH, CTEH/IbI



https://urait.ru/
https://biblioclub.ru/index.php
https://www.google.com/url?q=http://www.rsl.ru&sa=D&source=editors&ust=1772110253495787&usg=AOvVaw2onk86uc0SOX0jNQAkmvef
https://www.google.com/url?q=http://www.elibrary.ru&sa=D&source=editors&ust=1772110253495444&usg=AOvVaw1LiO9JL2vhK4gFnH2I72oK
https://www.google.com/url?q=http://window.edu.ru&sa=D&source=editors&ust=1772110253494999&usg=AOvVaw2FnEoEHmDgnP4OMne2fA73
https://www.google.com/url?q=http://edu.ru/&sa=D&source=editors&ust=1772110253494802&usg=AOvVaw2IEkfkOfqOq8wr4uD_mPc8
https://www.google.com/url?q=http://window.edu.ru/&sa=D&source=editors&ust=1772110253494598&usg=AOvVaw3uB-9iIyOa3_heG0sVaegK
https://www.google.com/url?q=https://www.iprbookshop.ru/&sa=D&source=editors&ust=1772110253494009&usg=AOvVaw1-35PZB6Vu4Pvi5z8qS-A7
https://www.google.com/url?q=http://www.nlr.ru/&sa=D&source=editors&ust=1772110253493615&usg=AOvVaw2fKJCWEmLaYnOt5xhVBMfJ
https://www.google.com/url?q=http://pravo.gov.ru&sa=D&source=editors&ust=1772110253493306&usg=AOvVaw1L6dPN6o2BcixwuVjts2sM
https://www.google.com/url?q=https://www.consultant.ru/online/&sa=D&source=editors&ust=1772110253492929&usg=AOvVaw3QsxEY2LmtHw5pU7WbS-6f
https://biblioclub.ru/
http://lib.mami.ru/ebooks/
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yn.IlepBomaiickas, a.7

Jla6opatopun «OnTrka» Ne 2209, Kommnext me6enu, KOMIbIOTEPHI,

yueOHo-11a00opatopHbIi koprryc, 144000, nabopaTOpHBIE YCTAHOBKH, CTCH/IBI,

MockoBckasi 00J1aCThb, I.DJIEKTPOCTalb, MOHOXPOMAaTOphI, pedpakToMeTp,

yn.IlepBomaiickas, 1.7 TUPPAKTOMETP, MOJIIPU3ATOP, CTAHJAPTHBIE U
71a00paTOpHbIE U3MEPUTENbHBIE TPUOOPBHI.

6 Meroanyeckne peKOMeHIAUNH

6.1 MeToanueckue peKOMEHIANH IS NIPENnoaBaTeJisi 10 OPraHu3auuu
00y4eHUs

B3auMmoneiicTBue mnpernogaBarenss CcoO CTYACHTAaMHM MOXHO paslieuTh Ha HECKOJIBKO
COCTaBJISIIOIIUX — JIGKIMOHHBIC, MTPAKTUYECKUE U JIA0OPATOPHBIE 3aHSTHS M KOHCYJIBTUPOBAHHUE.

[IpenonaBarens JOMKEH MOCIEIOBATENIbHO BBIYMTATh CTYACHTaM psJ JEKUHUWA, B XOJIe
KOTOPBIX CIIEYET COCPEAOTOUNTh BHUMAHUE HA KIIFOUEBBIX MOMEHTAX KOHKPETHOTO TEOPETUYECKOTO
Marepuana, a TakKe OpPraHU30BaTh MPOBEACHUE MPAKTUUYECKUX 3aHITHH TakKUM 00pa3oM, 4TOOBI
AKTUBU3UPOBATh MBIIUICHUE CTYIAEHTOB, CTUMYJIHPOBATh CAaMOCTOSITEJIbHOE W3BICYEHUE HWMH
HeoO0X0AMMON HHPOPMAIIUK U3 PA3TUYHBIX UCTOYHHUKOB, CPABHUTENBHBIN aHAJIN3 METOAOB PEIICHHH,
COIIOCTAaBJICHHE TIOTYYCHHBIX PE3YJIETATOB, ((OPMYTHUPOBKY U apTYMEHTAIIHIO COOCTBEHHBIX B3IIISIOB
Ha MHOTHE CIIOPHbIE MPOOIEMBI.

[lepen Hauamom npenogaBaHus MPENoAaBaTEN0 HEOOXOAUMO:

- U3YYUTh pabovyIo MporpamMmy, IeNd U 3aJa4u AUCHIUTIINHBL;

- YETKO MPEJCTABIATEH ceOe, KaKhe 3HAHUS, YMCHHS U HABBIKH JIOJDKEH TIPUOOPECTH CTY/ICHT;

- IO3HAKOMUTCS C BHJIaMU y4eOHON paboThI;

- U3YUYUTb COJICPKAHUE PA3IAEIOB JUCUUIUIAHBI.

B xoze neKkuMoHHOTO 3aHATHUS MPEnoJaBaTeNb J0JDKEH Ha3BaTh TeMY, Y4eOHBIE BOIMPOCHI,
O03HAKOMHTBH CTYJEHTOB C IEPEYHEM OCHOBHOM U JIOTIOJHUTEIBHOM JINTEPATYPHI IO TEME 3AHATHS.

Bo BcTynuTrenbHON YacTu JEKIUU OOOCHOBATH MECTO U POJb M3ydyaeMOU TeMbl B y4eOHOM
JUCLUIUIMHE, PACKpBITh €€ MNPAKTUYECKOE 3HaueHue. Ecnu yuTaercs He mnepBas JICKLUHs, TO
HE0OXO0IUMO YBS3aTh €€ TeMY C MPEAbIAYIICH, He HapyIias JOTUKU U3JI0KEeHUs y4eOHOro MaTepurania.
Jlexiuio creayeT HauyMHATh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TeMY M KPyr T€X BOIPOCOB,
KOTOpBIE B €€ X0/1€ OyIyT pacCCMOTPEHBI.

B ocHOBHOIl YacTu JIEKIIMU CIEIYyEeT pacKpbIBaTh COJEpkKAaHUE YUYEOHBIX BOMPOCOB,
aKIICHTUPOBAaTh BHUMAaHUE CTYJCHTOB HAa OCHOBHBIX KaTEropusx, SBJIEHUSAX U IIpolieccax,
OCOOEHHOCTSIX MX MpPOTEKaHUs. PacKphIBaTh CYIIHOCTh M COJAECPKAaHUE PA3TUYHBIX TOUYEK 3PEHUS U
HAyYHBIX TMIOAXOJOB K OOBSCHEHHIO TeX WIM MWHBIX SBIeHMH U TmpoueccoB. Cruemyer
apryMEHTHPOBAaHO OOOCHOBAaTh COOCTBEHHYIO MO3UIIUIO MO CHOPHBIM TEOPETUYECKUM BOIPOCAM.
[IpuBoauTs mpuMeEpHL. 3aJaBaTh MO XOAY H3J0KEHHS JIEKIMOHHOTO MaTepuala pPUTOPHUYECKUE
BONIPOCKI M CaMOMY JIaBaTb Ha HHUX OTBET. DJTO CIOCOOCTBYET AaKTHUBHU3AIMU MBICIUTEIHLHOM
JIeATETbHOCTH CTYJIEHTOB, NOBBIIICHUIO WX BHUMaHUSA W HHTEpeca K Marepuany JIeKIUH, ee
conepkanuto. [IpenogaBatenb I0JKEH PYKOBOAUTH pabOTOM CTYAEHTOB IO KOHCIIEKTHPOBAHHUIO
JIEKIIMOHHOTO MaTepuaia, MOJAYEepPKUBATh HEOOXOAMMOCTh OTPAKEHHS B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH U3ydaeMOU TeMbI, 0CO00 BBICIISS KATETOPUITHBIN armapar.

B 3akmounTensHOM YacTH JIEKIIMH HE00X0AMMO chopMyIHpoBaTh OOIIME BBIBOBI 110 TEME,
PacKphIBAIOIIIKE COJIEPKaHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JIEKIIUU. OOBSBUTH IIJIaH OYEPETHOTO
MPAKTUYECKOTO HIIM JIabOpaTOPHOTO 3aHATHSA, JaTh KpaTKHe PEKOMEHJAIMU IO TMOATOTOBKE
CTYJICHTOB K NMPaKTUYCCKOMY 3aHSATHIO WK J1abopaTopHoil pabote. OnpenenuTh MECTO U BpeMs
KOHCYJIbTAIlMHM CTYACHTaM, MOKEJIaBIIMM BBICTYNIUTh Ha 3aHITUU C JOKJIAJaMu U pedepaTaMu IO
aKTyaJIbHBIM BOITPOCaM OOCYKIaeMON TEMBI.
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Llenb mpakTUYECKUX U JTaOOPATOPHBIX 3aHATHUH - 00ECTIeYnTh KOHTPOJIb YCBOCHHS Y4EOHOTO
MaTepuaia CTyJIeHTaMH, pacIIUpeHue U YTIIyOJieHUe 3HAHUM, TOJIYICHHBIX HMH Ha JICKIUSIX U B XO/I€
camocTosTeNIbHOM paboThl. [loBeimieHne 3)pPEeKTUBHOCTH MPAKTHUECKUX 3aHATUH JTOCTHTaeTCs
MOCPEACTBOM CO3/IaHHsI TBOPUYECKOW OOCTAHOBKH, PACIIONATAIONICH CTYICHTOB K BBICKA3bIBAHHIO
COOCTBEHHBIX B3IVISIIOB M CYXJIEHUH MO OOCYKTaeMbIM BOIpPOCAM, MXKEJIAHHWIO y CTYACHTOB
nopadoTaTh y JOCKHU MPU PEIICHUHU 3a/1a4.

[Tocne KakaoOro JEKIMOHHOTO, JaOOpPaTOPHOTO W MPAKTUYECKOrO 3aHATHS CAeNaTh
COOTBETCTBYIOIIYIO 3alMCh B KypHajaxX yuyeTa MOCEHIaeMOCTH 3aHSTHI CTyJEHTaMH, BBISICHUTH Y
CTapOCT y4e€OHBIX TPYII MPUYMHBI OTCYTCTBHSI CTY/IEHTOB Ha 3aHATUAX. [IpOBOAUTH rpynmnoBbie U
WHJUBU]TyalIbHbIE KOHCYJIBTAIIMKM CTYACHTOB 10 BOIPOCaM, BO3HUKAIOIINM Y CTYJIEHTOB B XOJ€ UX
MOJFOTOBKU K TEKYIIEeH U MPOMEKYTOYHON aTTeCTalluy M0 Y4eOHON NUCIUIUIMHE, PEKOMEHI0BATh B
MOMOIIh Y4eOHBIC U APYTHe MaTEpUabl, @ TAKKE CIIPABOYHYIO TUTEPATYPY.

DK3aMeH WM 3a4eT 10 JUCIHUIUIMHE MPOBOAUTCS B (hOpME YCTHOTO OTBETA C MOCIIEaYoen
WHANBUIYAIBHON O€ceI0i Co CTYJICHTOM Ha OCHOBE KOHTPOJIBHBIX BOMTPOCOB. OIIEHKA BHICTABIISICTCS
npernoaaBaTesieM U 00bsBIIAeTCS 1ocie oTBeTa. [IpenogaBaTens, MPUHUMAIOIINN 3a4€T WU HK3aMEH,
JUYHO HECET OTBETCTBEHHOCTH 32 MPABUIILHOCThH BBICTaBJICHUS OLICHKHU.

6.2 MeToanueckue yKazaHus JJisl 00y4ar0UXcs M0 OCBOEHUI0 TUCUMILIHHbBI

B Xxozme NeKUMOHHBIX 3aHATUH OOYYaIOIIMMCS PEKOMEHIYETCSl BBIMOJIHATH CIEIyIoIue
JIEHCTBUS: BECTU KOHCIEKTHUPOBAHUE Y4eOHOro mMarepuaina; oOpaliaTh BHUMaHUE Ha KaTETOpUH,
(bOpMYIMPOBKH, PACKPBIBAIOIIME COJEpPKAHUWE TEX WJIM HHBIX SBICHUH U MPOLIECCOB, HAYYHBIE
BbIBOJIbI M TPAKTUYECKUE PEKOMEHJAlUMU 10 MX NPUMEHEHHIO; 3aJaBaTh IPENoJIaBaTeIro
YTOYHSIOUIME BOIPOCHI C ILIEJIBIO YSICHEHMSI TEOPETUYECKUX IIOJIOKEHUM, pa3pellleHusl CIOPHBIX
CUTYyaLHi.

XenatenbHo OCTaBUTH B pab0ounX KOHCIEKTaxX IOJIs, HA KOTOPBIX BO BHEAYAUTOPHOE BpeMs
MOJKHO cJieJaThb IIOMETKM U3 PEKOMEHIOBAHHOM JIMTEPATypbl, JOMOJHSIOMIME MaTepuas
NOPOCIYIIAaHHON JIeKIMM, a TaKkKe IOAYEPKUBAIOLINE OCOOYI0 BaXKHOCTh TE€X WM HHBIX
TEOPETUYECKUX TTOJIOKEHHIA.

[Ipy mOArOTOBKE K MPAKTHUECKUM 3aHATUAM OOYy4aroIMMCS HEOOXOIUMO HU3YUUTh
OCHOBHYIO JINTEPATypPy, O3HAKOMUTBHCSA C JOMOJHUTENIbHOMN JIUTEPaTypoil, HOBBIMU ITyOJIUKALUSIMU B
NEPUOANYECKUX M3JaHMIX: JKypHamax. IIpm 3TOM ydecTp peKOMEHJAUUU IpernojaBaTeis |
TpeOoBaHus y4eOHOI mporpaMMbl. B X0/ MOArOTOBKM K NPAaKTHUYECKUM 3aHATUSM HEOOXOAMMO
OCBOUTb OCHOBHBIE IIOHATHA M METOAMKHM pacyeTa IOoKa3aTesiel, OTBETUTb HA KOHTPOJIbHbIE
BOIIPOCHI.

B TedeHne npakTU4eCKOro 3aHATHS CTYJIEHTY HEOOXOIMMO BBINIOJIHUTH 33JaHNUs, BbIJaHHbIE
IpernoaaBaTesieM, YTO 3aUUThIBAeTCS KaK TeKyIas padoTa CTyIeHTa.

Jnis 3aKkpemsieHus MPAaKTUYeCKUX HABBIKOB CTYJIEHTaM MOTYT ObITh BbIJIaHbl THIIOBBIE
MHAMBUIyaJIbHbIE 3aJJaHUs, KOTOPBIE JOJIKHBI ObITh C/IaHBI B yCTAHOBJICHHBIN IIPETIOAaBaTeNIeM CPOK.
BrinonHeHHbIE 3aJaHKs OLIEHUBAIOTCS HAa OLIEHKY.

[{enb BBINOIHEHUS] UHAMBUIYAIbHON KOHTPOJIBHON pabOThl: IPOBEPKAa YMEHUI U HaBBIKOB
CaMOCTOSITEJIBHOTO PEIICHHs KOHKPETHBIX 3a]ad 0 JaHHOMY pas3felly JUCLUIUIMHBL, IPOBEpKa
JIOTUYECKOT0 OOOCHOBAHMSI PEUICHMs, YMEHHI NMPUMEHEHUE TEOPETUYECKUX 3HAHUM K pPELICHUIO
3ajad.

CamocTtosTenbHast paboTa SBJISETCS OJHUM U3 BUJIOB YUeOHBIX 3aHATUH. CaMocTosITeNIbHAs
paOoTa HampaBiieHa HAa CaMOCTOSITENIbHOE M3Y4YE€HHE OTICIbHOW TeMbl Y4eOHOW IUCIMILIMHBI U
ABJIIETCS 0053aTeNbHON ISl KaXKJI0T0 00yYaroerocs, ee 00beM onpeAensercss y4eOHbIM IJIaHOM.
AynuTOopHas caMoCTOsITelbHas paboTa MO JUCLUIUIMHE BBINOJIHACTCS HAa YYEOHBIX 3aHATHAX MOJ
HEIOCPEACTBEHHBIM DPYKOBOJCTBOM IIpernojaBaTelii M 10 €ro 3ajaHuio.  BHeaynutopHas
caMoCTOsTeNIbHAsE paboTa BBIMOJIHACTCA CTYACHTOM IO 33/IaHUIO MpernojaBarens, HO 0e3 ero
HENOCPEACTBEHHOT'O YYacTHsI.
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3amaun caMOCTOSITEIIBHON PabOThI CTyIeHTA!

pa3BUTHE HABBIKOB CAMOCTOSITENILHON Y4eOHOU pabOThI;

OCBOCHHUE COJEP/KAHUSA NTUCLIUTIIINHBL;

yriayOJieHHE COMEpKaHUs U OCO3HAHUE OCHOBHBIX MOHATUN AUCIUILTUHBI;
UCIOJIb30BaHUE MaTepHana, COOPaHHOIO U MOJIYYEHHOIO B XOJ€ CAMOCTOSITEIbHBIX

3aHATHH 111 3PPEKTUBHOMN MOATOTOBKH K 3a4eTy/9K3aMeHY.
Bunbl BHEayAMTOPHOM CaMOCTOSATEILHON paOOTHI:

3alUTeE;

CaMOCTOSITEJIbHOE U3YUYEHUE OTNIETbHBIX TEM JUCIUTUINHBL,
MOJMOTOBKA K JICKIIMOHHBIM 3aHATHIM;

MOATOTOBKA K CEMHHApaM U MPAKTUUECKUM 3aHATHSIM;

o opMIIEHHE OTYETOB IO BBIIOJIHEHHBIM Ja00OPAaTOPHBIM paboTaM U MOATOTOBKA K MX

BBITIOJITHEHHE PACYETHO-TPAPUIECKOI pabOTHI.

J1J1s1 BBEITIOTHEHMSI TF0O0TO BUA CAMOCTOSITEILHON pabOThl HEOOXOIUMO TIPOUTH CIECTYIOIIHE

OTallbI:

3a/1aHUEM;

oTpesieNIeHUE TIeNTU CAaMOCTOSITEITLHOM PaboThI;

KOHKpPETH3aus TO3HABATEIbHOM 3a/1a4H;

CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEILHOM padoTe;

BBIOOD aJIEKBATHOTO crioco0a AeWCTBUS, BEAYIIETO K PEICHUIO 3aa4u;
TUTAHUPOBAHKUE Pa0OTHI (CAMOCTOSTENTHHOW WM C MOMOIIBI0 TPENoiaBaTess) Hal

OCYHICCTBJICHUEC B ITPOLECCCC BBIMTOJTHCHUA CaMOCTOSTEIbHOM paGOTBI CaAMOKOHTPOJIA

(TPOMEXYTOYHOTO M KOHEYHOT0) PE3YIHTATOB PA0OTH M KOPPEKTHUPOBKA BHITIOIHEHUS PAOOTHI;

pedekcus;

7 @oH] OLIEHOYHBIX CPEACTB

7.1 MeToAbl KOHTPOJISI U OLEHUBAHMS Pe3yJbTATOB 00y4eHus!

K ®opma JTansl
o,
8 HaumeHoBaHue HNHauKaTopbl 10CTHKEHUS KOHTPO.JIS ¢popmupona-
KOMIIe-
KOMIIETCHIIUN KOMIIETCHIIUN HUA (pa3z[e.m)1
TeHIUU
JMCUMILTUHBI)
NYK-1.1. Ananusupyer
3a/1auy, BBIJEISS €€
0a30BbI€ COCTABIISAIONINE
NVYK-1.2. OcymectBisier
MOWCK, KPUTUIECKU
Crniocoben - 1P .
oIleHUBaeT, 00001IaeT, YCTHBIN
OCYIIECTBIISTH TTOUCK,
. CUCTEMATH3UPYET U ompoc,
KPUTHYECKHUI aHaIN3 U
pamxupyer nHdopmalto, | 3allura
CUHTE3 UHPOpMaIHH, .
VK-1 TpebyeMyro 1Uisl pelmenus | 1abopaTopHoi | Temsr 1-24

MIPUMEHSATH
CUCTEMHBIN ITOIXO0T
JUISL PELIEHUS
MOCTaBJIECHHBIX 3a/1a4

MOCTaBJICHHOM 3a7a4u paboTHl,
NVYK-1.3. PaccmaTpuBaeTr u | 9K3aMCH.
MIpeJIaraeT palMoOHaJIbHbIE
BapHaHThI PELICHUS
MOCTaBJIEHHOM 3a1a4H,
WCIIOJIb3Ysl CUCTEMHBIN
MOAXO0M, KPUTHUECKHU
OLICHUBAET UX JTOCTOMHCTBA
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N HEJOCTAaTKU

7.2 lllkana u KpUTEPUHU OLICHNBAHUA Pe3yJIbTATOB 00yUeHHUS

®opMa NPOMEKYTOUYHOM ATTECTANUM: IK3AMEH.

[IpomesxyTouHas aTTecTaius o0yyaromuxcs B GopMe sK3aMeHa IPOBOIUTCA 110 pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUAOB Y4eOHOI palOoThI, MPEeTyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JaHHOM
JUCLUILINHE (MOIYJI0), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTAThl TEKYIErO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OIeHKa CTENeHU IOCTHKEHHsI O0yJarolMMHCS IJIaHUPYEMbIX Pe3yJbTaToOB
06yquI/m II0 JUCHUIIJINHE (MOI[y.HIO) IpoOBOAUTCA MpCHOAaBaTCICM, BCAYUIUM 3aHATHA 110
JUCIUIUIMHE (MOIYJII0) METOJIOM SKCHEepTHOM oteHKU. [1o uToram npomexyTouHON aTTeCTalluy 110
JUCHUITIINHE (MO,Z[y.HIO) BBICTABJIACTCA OLICHKA «OTJIUYHO», «XOPOLIO», «YAOBJICTBOPUTCIILHO» UJIU
«HEYIOBJIETBOPUTEIILHOM.

K mpomexyTouHOi aTTecTaliy JOIyCKatTCs TOJIBKO CTYI€HTHI, BHIIOJIHUBIINE BCE BUABI YUeOHOU
paboThl, IpeyCMOTpEeHHbIE paboyei MporpaMMoil Mo AUCHIUIIINHE.

HIkana oneHuBanud Onucanue

BemmonHensr Bce Buabl y4eOHOW pabOThI, TPEIyCMOTPECHHBIC
y4eOHBbIM TuIaHOM. CTYAEHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHUW, HaBBIKOB TIPUBEJACHHBIM B TaOJHWIlaX TOKa3aTeseH,
OTepupyeT MNPUOOPETCHHBIMU 3HAHUSMHU, YMEHHUSIMH, HABBIKAMHU,
MPUMEHSET WX B CUTYAIMSIX IMOBBIMICHHOW cliokHOCTH. [Ipm sTOM
MOTYT OBITh JOMYIICHBl HE3HAUYUTEIbHBIC OIMMOKH, HETOYHOCTH,
3aTPyAHCHUS TIPU aHATUTUYCCKUX OTEpAIUsIX, EPEHOCe 3HAHUU H
YMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYAIUU.

OTJINYHO

BreimonHensl Bce BHABI y4eOHOH pabOTHI, MPEIyCMOTPEHHBIC
y4eOHBbIM T1aHOM. CTYJIEHT IEMOHCTPUPYET HEMOIHOE, MPaBUIHLHOE
Xopomo COOTBETCTBUE 3HAHUHN, YMEHH, HABHIKOB MPUBEICHHBIM B Ta0IHIIAX
nmokaszaTesieid, aubo eciu TpH O3TOM OBUIM JONmyIIeHbl 2-3
HECYIIIECTBEHHBIC OIIUOKH.

BrimonmHeHsl  Bce BHABI y4eOHOH pabOTHI, TMPEIyCMOTPEHHBIC
yueOHbIM 11aHOM. CTYZICHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH, B
VY 10BIETBOPUTENBHO | KOTOPOM OCBEIIIEHa OCHOBHAs, HanboJee BayKHAs YacTh MaTepuana,
HO TMpU OSTOM JIONyIlleHa OJHa 3HAuMuTelIbHas OmHOKa WU
HETOYHOCTb.

He BomonHen omuH wim  Ooinee BUAOB Yy4eOHOWH paboTHI,
IPEIYyCMOTPEHHBIX y4eOHbIM IUIaHOM. CTYAEHT IEMOHCTPUPYET
HETIOJTHOE COOTBETCTBUE 3HAHUI, YMCHUH, HABHIKOB MPUBEICHHBIM B
TabJIUIax IoKa3aTeiel, MOMyCKAITCs 3HAYUTEIbHbIC OIIMOKH,
NPOSIBISICTCS  OTCYTCTBUE 3HAHH, YMCHHUH, HABBIKOB 110 sy
HIOKa3aTeliei, CTyICHT UCIIBITHIBACT 3HAYUTEIBHBIC 3aTPy THCHHS [TPU
OTIEPUPOBAHUY 3HAHUSMHU U YMEHUSIMH IPH MX MEPEHOCE Ha HOBBIC
CHTYAIIUH.

HeynosieTBopuTtensHO

Kpurepun ouenkn ycTHoro onpoca (codece1oBaHus)
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OneHka «OTIMYHO»  BBICTABISIETCS  CTYIAEHTY, €CJIM CTYyJACHT OpPHUEHTHPYETCS B
TEOPETUYECKOM MaTepuaye; UMEET NpPEJCTaBICHHE OO0 OCHOBHBIX NOJIXOJaX K H3J1aracMoMy
MaTepuaity; 3HAeT OINpPEACIICHUS OCHOBHBIX TEOPETHUUECKUX IMOHATHA H3JIaraeéMod TEMBbl, yMEET
IIPUMEHATh TEOPETUYECKHE CBEICHMs [UI AaHAJINW3a IPAKTUYECKOr0 MaTepuaila, B OCHOBHOM
JIEMOHCTPHUPYET TOTOBHOCTh MPUMEHATHh TEOPETUUECKUE 3HAHUS B MPAKTUYECKOUN JESITEIBHOCTU U
OCBOCHHE OOJIBITMHCTBA MIOKa3aTenel (oOpMHUPYEMbIX KOMITETCHIINH.

OneHka «XOpOIIO»  BBICTABISETCS CTYAEHTY, €CIM CTYAEHT OpUEHTHPYETCS B
TEOPETUUYECKOM MaTepuase; UMEET NPEJCTaBICHHE OO0 OCHOBHBIX MOJIXOJaX K H3J1aracMoMy
Marepuaity, HO 3aTPyJIHAETCS B OTBETaX Ha HEKOTOPBIE BOIPOCHI; 3HAET ONPEJCICHUS OCHOBHBIX
TEOPETUYECKUX MOHITUI U3JIaraéMOU TEMbI, HO HE B ITOJIHOM MEPE OTPAXKAET CYTh pACCMaTPUBAEMOMN
po0JieMbl, B OCHOBHOM YMEET MPUMEHSATh TEOPETUUECKUE CBEACHMS IS aHaIHM3a MPAKTUYECKOTO
Marepuanga, B OCHOBHOM JEMOHCTPUPYET TOTOBHOCTb IIPUMEHATH TEOPETHUYECKUE 3HAHUS B
MIPAKTHUYECKOH JIEATEIBHOCTH U OCBOCHHE OOJBIINHCTBA MOKa3aresneil GopMUpyeMbIX KOMIETEHIIUHA.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, €CIM IOKa3aHbl HEJOCTATOUHBIE
3HaHUS TEOPETUYECKOTO MaTepHualia, OCHOBHBIX IIOHATHWA H3JIaraéMoil TeMbl, HE BCerga C
NPaBWIBHBIM M HEOOXOAMMBIM HPUMEHEHHEM CIEIHAJIbHBIX TEPMHUHOB, MOHATUH M KaTETOPHIA;
aHaJIu3 MPaKTUYECKOro MaTeprasa OblT HEUETKHIA.

OrneHka «HEeyAO0BIETBOPUTEIILHO» BBICTABIISIETCS B ClIydasix, KOTJa HE BBIIIOJIHEHBI YCIOBHS,
MTO3BOJISFOIINE BBICTABUTH OLIEHKY «YJIOBJIETBOPUTEIIBHO.

Kpurepum ouenku j1abopaTopHoii padoTsbl

«5» (OTIMYHO): BBITIOJIHEHBI BCE 3a/1aHUs JTA0OpAaTOPHOM pabOThI, CTYJCHT YETKO U 0e3
OIIMOOK OTBETUII Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoI1110): BHITIOJHEHBI BCE 3aJaHUs TaOOPATOPHOI padOThI; CTYICHT OTBETHII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMU.

«3» (yIOBIETBOPUTEILHO): BBITIOTHEHBI BCE 3aJaHUS JTA00OpaTOPHOU PabOTHI C
3aMeUYaHUsIMH; CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEUYAHUSIMHU.

«2» (HEeYIOBJIETBOPUTENHHO): CTYJICHT HE BBITOJHUII WJIM BBITTOTHWII HETIPABUIILHO 33/IaHUS
1abopaTopHOI pabOThI; CTYACHT OTBETUJI HA KOHTPOJIbHBIE BOMPOCH! C OUTMOKAMH U HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

7.3 OueHo4HbIE CpeaCTBA

No HaunmenoBanue [IpencraBnenue
oC | ouemnouroro Kparkas xapakTeprcTHKa OIIEHOYHOTO CPEICTBA | OLIEHOYHOI'O CPEJICTBA B
CpeaCTBa DdOC

CpeacTBO  KOHTPOJSA, OPraHM30BaHHOE  Kak
CTieuaIbHAs Oecena Me1arOrMYecKoro
N paOoTHHKAa ¢  OOyYarOIMMHCS Ha  TEMBI, Bompocs! o
VYeTHBI onpoc o o
1 (YO) CBSI3aHHBIE C UW3y4aeMOW JUCHUIUIMHOW, U TeMam/pa3zaenam
paccunTaHHOE Ha BBIICHEHHE OObeMa 3HAHUI JMCITUTIITHBI
00ydYaromerocsi Mo ONpeAeNICHHOMY pa3zeny,
Teme, mpodeMe M T.1I.
Sammra CpeacTBO MpPOBEPKH YMEHMHA W HaBBIKOB IIO
., [MCTIOJNB30BaHUIO J1abOpaTopHOro 00opynoBaHUsAllpuMepHbIe BOIPOCHI AJIs
2 ﬂa60pgTOpH0H M U3MEPUTENIbHBIX ~ IpUOOPOB,  00pabOTKE 3amIUThI TAOOPAaTOPHBIX
p(ag J%I; ! AKCTIEPUMEHTAIBHBIX JTAHHBIX U UX CPAaBHEHHMIO C pabor
TEOPETUYECKHUMHU pacyeTaMu
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Cpenctso MIPOBEICHUS MIPOMEKYTOUHOM]
aTTECTAI[MU 10 pe3yJibTaTaM BBITIOJHEHHUS BCEX
DKk3aMeH BUJIOB Y4eOHON palbOTHI B TEUEHHUU CEMECTpa C

Bonpocsr muist
MIOATOTOBKH K 3K3aMEHY,

MIPUMEPBI
D) MIPOCTABJIICHUEM OIIEHKH «OTIUYHO», «XOPOILIOY,
9K3aMEHAIIMOHHBIX
«(YZIOBJICTBOPUTEIIHHOY WM
OmIeToB

«CHCYOOBJICTBOPUTCIIBHO»

© NG LN

W W W W WMDY NDODNNDND == === = == O
A WN—L, OOV DNUNDNWNRLOOVOINWUNM DN WN—O

Bonpocsl 1J1st NOATOTOBKH K IK3aMeHYy 1o pasaeny «MexaHuka»

[TosioskeHMEe U €ro OTHOCUTEIHLHOCTb.

Tpaektopus. Conpukacaromasics OKpy>KHOCTb. LIeHTp 1 paanyc KpUBU3HBI TPACKTOPUH
CKOpOCTh ABUKEHUS U €€ OTHOCUTEIbHOCTD.

VYckopenue. KacarenbHoe 1 HOpMalbHOE YCKOPEHUS.

JekapToBa cucrema KOOpAUHAT.

Kunematudeckue 3aKoHbI IBUKEHUS

[ToctynatensHoe nBr)eHHE adcomoTHO TBEpAOro Tena (ATT).

[TonsiTHe cHiIBI. AGCOIFOTHOCTD CHJIBI B KJIACCUYECKON MEXaHHKE.

[ToHATHS PaBHOAEHUCTBYIOLIEH U COCTOSIHUS MTOKOSL.

. Ilepsslii 3ax0oH HproToHa. IHEpLMabHBIE CUCTEMBI OTCYETA.

. Bropoii 3akoH HproTOHa M 3aK0H BCEMUPHOTO TATOTEHUS.

. IMIiynbC M 3aKOH €ro U3MEHEHHS.

. Tpernii 3akoH Hpr0TOHA ¥ COXpaHEHUE UMITYJIbCA 3AMKHYTOM CUCTEMBI.
. Y1apel ¥ pa3phIBbI.

. IloHsiTHE CHIIOBOTO TOJISA

. DnemeHTapHas paboTa U paboTa Ha KOHEUHOM MEePEMEIIECHUH.

. MowHoCTS.

. Kunetuueckast sHeprus v 3aKkoH €€ U3MEHEHHUS.

. IloreHManbHbIE CUIIOBBIE MIOJIS U TOTEHIIMAIbHAS SHEPTUS.

. Mexanuyeckasi SHEpIrus U 3aKOH €€ U3MECHEHUS.

. KoHcepBaTuBHBIE CHCTEMBI.

. DIIeMEeHTapHbIN YroJ IOBOPOTAa U yIioBasi CKOPOCTh

. CBs13p MEX/1y YIVIOBOM M IMHEMHON CKOPOCTSIMH.

. YTI10BO€ yCKOPEHHUE.

. KacatenbHO€ 1 HOpMalIbHOE YCKOPEHMSI BO BPALLIATEIbHOM JIBHXKCHUH
. Bpamarensnoe npmxenne ATT.

. MOMEHT UMITyJIbCa U MOMEHT CHUJIBI

. 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA.

. MOMEHT uMIyJibca U yriaoBas CKOpOCTb. MOMEHT MHEPLIMH.

. OCHOBHOE ypaBHEHUE JUHAMUKH BpalaTeabHoro AprxeHuss ATT

. OceBble MOMEHTBI MHEPIIMM HEKOTOPBIX TEI

. Teopema Illrelinepa

. PaboTta u xuHeTHYecKast SHEPTHUs BO BpalIaTeIbHOM JBUKCHHUH

. AHaJIOTHs MEX]1y IOCTYIATEIbHBIM U BPAILIATEIbHBIM JABUKECHUSMU.

Bonpocs! 1J1s1 TOATOTOBKH K 3K3aMeHY N0 pa3aeny «JeKTPOMATHEeTH3M»

Omnpenenenue dekTpocTaTuideckoro moist. Onucanue GU3NIecKoro AEKTPOCTATUIECKOTO
MOJIS1 C TOMONIBI0 BEKTOPHBIX ToJieil. [losie anekTpudeckon HanpspkEHHOCTU. OnpenesieHne
BEKTOpA AJIEKTPOCTATUYECKON HAMIPSKEHHOCTH C MOMOIIbIO 3aKoHa KyioHa.
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[IpuHIIMT Cynepno3uIy MOJIe B OTHOIIEHUU HanpsbKEHHOCTH. [lone aumons.

ITonsiTue TenecHoro yria. IloHsATHE TOTOKA 3JIEKTPOCTATUYECKON HANIPSHKEHHOCTH
TOYEYHOI'O0 HCTOYHHMKA B BAKYYME Y€PE3 3aMKHYTYIO ITOBEPXHOCTb.

Teopema Octporpaackoro-I'aycca B Bakyyme.

Teopema Octporpaackoro-I'aycca B BakyyMme ¥ pacu€T MoJisk OJJHOPOIHO 3apsSKEHHOU
cdepsl.

Teopema Octporpaackoro-I'aycca B BakyyMe ¥ pacu€T MoJieid OJJHOPOIHO 3apsiKEHHOU
IUIOCKOCTH U BO3YIIHOTO KOHJEHCATOPA.

Teopema Octporpaackoro-I'aycca B BaKyyMe M pacu€T Mot OJJHOPOIHO 3apsiKEHHOW HUTH.
[ToTeHIManbHOCTh 3NEKTpocTaTHdecKoro noJtis. [lonstue noreHunana. Beipaxxenue
CKaJIIPHOTO TIOJISl OTEHIMANa Yepe3 BEKTOPHOE MoJie HanpsHKEHHOCTU. BriBo hopmyIibl
MOTEHI[MaIa TOYSYHOT0 UCTOYHUKA B BaKyyMe.

[ToTeHManbHOCTH 3NEKTpOCTATHUECKOTO NoJIA. [loHsATHE NoTeHMana. BeipaxeHnue
CKaJIIPHOTO TOJIS MOTEHIIMaJIa Yepe3 BEKTOPHOE 1oJie HanpsbKEHHOCTH. [lone noTeHmana
OJIHOPOJHO 3apsHKEHHOM cepbl B BaKyyMe.

[ToTeHIManbHOCTh 3EKTpocTaTHdYecKoro noJtis. [lonstue noreHunana. Beipaxxenue
CKQJIIPHOTO TOJI OTEHIMAja Yepe3 BEKTOPHOE IToJIe HaNpsKEHHOCTH. [lone norennmana
OJIHOPOJIHO 3apSKEHHOM MIIOCKOCTH B BaKyyMe.

[ToTeHIManbHOCTB 3JIEKTPOCTATUYECKOTO N0JIA B BakyyMme. [loHATHE moTeHInana.
BripaxkeHue ckanasipHOTO MOJsl MOTEHIMAIA Yepe3 BEKTOpHOE noJie HanpsbkEHHocTH. [Tone
MOTEHI[MAIa OJHOPOAHO 3apsKEHHON HUTHU B BAKYYME.

[ToHsTHE IpalieHTa CKAISIPHON (DYHKIIMHM HECKOIBKUX MEPEMEHHBIX. BripaskeHue
BEKTOPHOTO OJISI HANPSYKEHHOCTHU Yepe3 CKAISIPHOE IT0JIE MOTEHIMaa.

PaGora anekTpocTaTnieckoro mois Mo nepemMeleHuto npooHoro 3apsaa. [lonstue
HaIPSKEHUS.

[ToTeHnmanbHast SHEPTUS CUCTEMbI TOUEUHBIX U HEMIPEPHIBHO PacpeIeIEHHBIX 3apsJI0B.
[TonsiTne quanekTpudecKon cpeapl. MexaHu3M NMoiIsipu3alyy HEMOJSIPHOTO JUAJIEKTPHKA.
Bexrop nomsipusanuu. J(udinekrpuyeckast BOCIPUUMUYUBOCTD JUAIEKTPUUECKOU CPEbl.
[TonsiTne quanekTpuueckon cpeaspl. [loTeHManbHas F3HEPrUs INEKTPUIECKOTO AUMOIBHOTO
MOMEHTA B AJIEKTPUUECKOM MoJie. MexaHu3M NoJisipu3aliii NOJIPHOTO AUAIIEKTPUKA.
JwusnexTpudeckas BOCIPUUMYUBOCTD TUAJIEKTPUKA.

ITosie cBsA3aHHOTO 3apsiia B MOJIPU30BAaHHOM AudiekTpuke. Teopema OcTporpaackoro-
I"aycca B muanexTpuke. BekTopHOE 10J1€ AIEKTPUIECKON HHAYKITH (3JIEKTPUIECKOTO
CMEIIEHN) U €€ CBS3b C MOJIEM JIEKTPUYECKON HAIPSHKEHHOCTH.

CBsI3b MEX]Ty JIEKTPUUECKOI HAMPSKEHHOCTHIO CBOOOAHBIX 3apsI0B B BAKyyMe U B
JIURJICKTPUKE.

[TonsiTe mpoBoAsIIEH Cpeibl. DNEKTPOCTATUUECKUN MPOBOJHUK. Pacnipenenenue
HECKOMITICHCUPOBAHHOTO 3apsi/ia MO 3JIEKTPOCTATUYECKOMY MPOBOAHUKY. IIEKTPOEMKOCTh
YEAUHEHHOTO IPOBOJHUKA.

AHaW3 CUCTEMBI «IIPOBOISALINHN IIap [] TOUCUHBIH 3apsi1» METOJA0M 3epKaIbHBIX
n300pakeHH. 3a3eMIICHHE.

B3auMHas anexktpoémMkocTh. [1n0ckuit KoHAEHCATOP U €ro ANEKTPOEMKOCTh. CrIOCOOBI
COEIMHEHUS] KOHIEHCATOPOB.

B3aumnas snextpoéMkocTs. Cheprueckuii KOHASHCATOP U €T0 ANEKTPOEMKOCTb.
B3anmuas snektpo€MKocTh. LIMmMHApUYeCKHil KOHJIEHCATOP U €ro 3JIEKTPOEMKOCTD.
DHeprusi yeAMHEHHOTO 3apsHKEHHOTO MPOBOAHUKA, 3apSXKEHHOTO KOHJIEHCATOpA U
00BEMHOM MIIOTHOCTH YHEPTHH JIEKTPOCTATHUECKOTO MOJIS.

OCHOBHBIE MOHSATHS TEOPUU IEKTPUUECKOTO TOKA: BEKTOP MJIOTHOCTH TOKA U CHJIA TOKa.
CBs3b MEXK]ly HUMH.

3akon OMa B quddepennuansHon hopme.
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27. 3akon OMa B HHTErpaibHON (hopMe JIJIsi OTHOPOTHOTO ydacTka. COMpOTHBIICHNE yYacTKa.
CrniocoObl COETMHEHNUST COMTPOTHBIICHHA.

28. 3akon OMa B HHTErpaibHON (hopMe JIJIsT HEOJHOPOIHOTO y4acTKa. [1ooKuTenbHbIC U
orpunarensubie DJ]C. DHepreTnyecKkuil CMbICI HHTErpaIbHOIoO 3akoHa Oma.

29. 3akon Oma a1 mpocToro KoHTypa. 3akonsl Kupxroda.

30. 3akoHn Jxoyns-Jlenna.

31. BextopHoe npousBeaenue. [IpaBuiao Moaysst ¥ paBUiIO HAMPABJICHUS.

32. IloHsATHE MarHUTHOTO MOJIA. MarHuTHas MHAYKLHUS KaK CUJIOBasl XapaKTepUCTHKA
MarHuTHOTO noJisi. MarauTHas cocrasisitomas cuisl JlopeHna.

33. 3akon buo-Casapa-Jlamiaca (BCJI) B Bakyyme.

34. JIBe BEKTOpPHBIE XapaKTEPUCTUKU MATHUTHOTO TOJII B MATHETHUKE U CBS3b MEX/1y HUMHU.
BripakeHus: 00bEMHOMN TNIOTHOCTH YHEPTUU MAarHUTHOTO TIOJISI B MAarHETHKE

35. I[Ipumenenue 3akona bCJI B Bakyyme: MarHuTHasi MHIYKIUS B [IEHTPE BUTKA C TOKOM.

36. Cuia Amniepa Juist IPOBOJHUKA C TOKOM 3JIEMEHTAPHOM JUIMHBI U JUIs IPSIMOTO MPOBOIHUKA
C TOKOM KOHEYHOU JUIMHBI.

37. MarHuTHBIA MOMEHT U BO3/IEHCTBHE HA HETO MATHUTHOTO MOJISI. AHAJIOTHSI MEX1y BUTKOM C
TOKOM M MarHUTHOM CTPEJIKOM.

38. Marnutssli otok. Teopema OcTtporpaackoro-I'aycca a8 MAarHUTHOTO MOJISI U BBIBOJIBI U3
HEE.

39. PabGota cunbl AMnepa B ciyyae ydacTKa IPOBOJHUKA C TOKOM

40. PaboTa cuiibl Amriepa B Citydae 3aMKHYTOT'O KOHTYpa C TOKOM

41. IloHaTHEe NUPKYISAUN BEKTOPHOTO MOJIsI. 3aKOH IOJIHOTO TOKA B BAKYYME U B MarHETHKE.

42. [IpumeHeHne 3aK0Ha TIOJTHOTO TOKA: MarHUTHOE 10JIe 0ECKOHEYHO JJIMHHOTO MPOBOJIA C
TOKOM B BaKyyMe.

43. [IpuMeHeHne 3aK0Ha MOJHOTO TOKA: MarHUTHOE I10JI€ TOHKOTO TOPOMIA U JUITMHHOTO
COJICHOW/IA.

44. SIBnenue 351eKTpoMarHuTHOM UHAYKIMU. 3akoH Dapanes u npasuio Jlenua. [lonarue
00paTHOH CBsI3U. 3aKOH AJIEKTPOMATHUTHOW WHAYKIIHH.

45. Tpuunnael S1C MHAYKINUKA B ABMKYIIUXCS POBOJHUKAX U B HEU3MEHHBIX KOHTYpax
IIPOBOJIHMKOB B IEPEMEHHOM MarHUTHOM IoJie. BuxpeBoe anekTpudeckoe nojie u
BbIpaXkeHHe uepe3 Hero D/1C MHAYKIMU B HEMTOABUKHOM KOHTYPE IPOBOJHUKA.

46. KonnuecTBo 3apsiaa, MPOTEKIIEE B KOHTYPE POBOAHHUKA IIPU U3MEHEHUH MOTOKOCLIETIIICHUS
KOHTYpA.

47. SIBnenne camonnaykuuu. Ilonsatue nanykruBHocTH KoHTypa. DC CamonHaykiuu. 3akoH
OMa 11 yyacTKa ey ¢ UHAYKTUBHOCTBIO. DHEPrys MarHUTHOTO TOJIS TPOBOJIHUKA C
TOKOM.

Bonpocs! 1J1s1 MOATOTOBKY K 3K3aMeHY 10 pa3aeiy «Pu3nka TenyoBbIX siBJICHUID
1. TIIpeamert T/I. PaGota u Tero.
1. T/ napametps! u T/l cocTosiHuE.
2. PaBHoBecHble U HepaBHOBecHbIE T/ cocTosiHus. ["as.
3. Temmeparypa kak ¢pyHKIHs paBHOBecHOTO TJ[ cOCTOSHUSI.
4. VYpaueHue coctosiHUs. M aeanbHblii ras.
5. Buytpennss sHeprus kak pynkust T/l cocrosaus: nepBoe Havano T/I.
6. IlepBoe Hauanmo T/l nns uaeanbHOro rasza. TemnoOEMKOCTH MAEATBHOIO ra3a B Pa3IMYHBIX
nporeccax.
7. YpaBuenue [lyaccona
8. Ilpouecc Hdxoyns-Tomcona
9. OOparumpie 1 HEOOPATUMBIE TIPOIIECCHI.
10. Bropoe nauano T/I. DuTponus.
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11. S-T nnarpamma

12. Bo3pactanue 3HTPONUHU B HEPABHOBECHBIX MPOIECCAX N30JIUPOBAHHON CUCTEMBI.

13. Yucno ABoraapo. MonsipHas Macca U KOJIMYECTBO BEIIECTBA

14. KonaencupoBanHsbie cpenbl. PazMepbl MosieKky:l.

15. Uneanbnsiii ra3 ¢ Touku 3peHuss MKT. OcnoBHoe ypaBHenne MKT naeanbHoro raza

16. DOproguueckas TeopemMa. 3aKOH O PaBHOM PaCIpeIeICHUH SHEPTUU TEIJIOBOTO JIBH)KEHUS B
COCTOSAHUH TCIIJIOBOI'O paBHOBECHS.

17. BHyTpeHHSsIs SHEPTUsl HACAIBHOIO Ta3a U €ro TEIIOEMKOCTH B Pa3IUYHBIX MPOIECCaX C TOUKU
3penust MKT.

18. Yncna 3armomHeHus1 OTHOYACTUYHBIX COCTOSTHUN U OJTHOYACTHYHBIC (DYHKIIMH paCTIPECIICHHS

19. Pactipenenenne Makcaeria.

20. HauGosee BeposiTHAs CKOPOCTH MOJIEKYJIBI

21. Cpennsst CKOPOCTh MOJIEKYJIbI

22. CpegHekBaJipaTUYHas CKOPOCTh MOJICKYJIbI

23. Pacnipenenenne bonbmana. bapomerpuyeckas gpopmyna.

24. MakpOCOCTOSTHUE U €T0 CTaTUCTUYECKHUM Bec. CTaTUCTUUECKUNA CMBICI SHTPOIHH.

25. TennonpoBoaHocTh. KoadpummeHT TemonpoBoIHOCTH

26. Iuddysus. Koapdbumment nuddysun

27. Bazkoctb. Koaddurment Bsa3koctu

28. CBs13b NPOLIECCOB TIEPEHOCA C SHTPOIUEH

Bonpocsl 1J11 NOATOTOBKH K IK3aMeHY
no pasjaeny «Kosiebanusi, BOJIHbI, ONITHKA, KBAHTOBas PU3MKA)»

BriBoa ueTBEPTOro M BTOPOTO ypaBHEHUN MakcBellsla HA OCHOBaHUM MAaTEeMaTUYECKON TEOPEMBI
I'aycca

BriBoa nepBoro ypaBHeHus: MakcBeilla HA OCHOBaHUU MaTeMaThudeckoi Teopembl CTokca
Tperbe ypaBHeHHMe MakcBeia B Cillyyae CTallMOHAPHOTO M HECTALMOHAPHOTO paclpeereHus
3apsiaa. Tok cMeleHus.

Omnpenenenue rapMoHUYecKnx konebanuid. [lepwon, dacrora, HUKIMYEcKas dYacTtoTa, ¢asa.
KommuiekcHoe mnpezcraBiieHne rapMoHu4eckux kosiebanuil. Cyneprno3uius rapMOHHYECKHX
Kosie0aHU OJTHOM YaCTOTHI.

HuddepennmranbHoe  ypaBHEHHE TapMOHHMYECKHX  KoJjieOaHui. [lpumepbl  mueambHBIX
KOJeOaTeNbHBIX ~ CHUCTEM: TapMOHHMYECKUH  OCHMJUIATOP, KOjeOaTeNbHBIH  KOHTYp C
KBa3UCTAIlMOHAPHBIM TOKOM. ['apMOHnYeckue KojebaHus ¢ TOUYKU 3pEHUS SHEPTUH.
OpgHoMepHOE M TPEXMEpPHOE BOJHOBOE ypaBHeHHE. BojHa Kak pelieHre OJIHOMEPHOTO
BOJIHOBOTO ypaBHeHuUsl. [1nockas u chepuueckast BOJIHBI.

CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

BekTop miaoTHOCTH MOTOKA YHEPTUH AJIEKTPOMArHUTHOM BOJIHBI (BeKTOp YMoBa-IloliHTHHTA).
['apmonnueckre BOJHBI: (pa3a, AJIMHA BOJHBI, BOJHOBOW BEKTOP, BOJHOBAas IMOBEPXHOCTb.
dazoBasi CKOPOCTb U AUCIIEPCUOHHOE COOTHOIIEHNE. IHTEHCHUBHOCTh TaPMOHUYECKUX BOJIH.
ITakeTsl rapMOHMYECKUX BOJIH. ['pyIoBast CKOpOCTb.

. BpemMennass korepeHTHOCTh. Bpemsa korepeHTHOcTH. HM3mydyeHue cBera pealbHBIMU

ucroyHukamu. I{yr Bonn. /Inuna xorepeHTHOCTH. IlIMpHHA 4aCTOTHOTO OKHA.
IIpocTpaHCTBEHHAs KOTE€PEHTHOCTD: KOT€PEHTHBIE M HEKOTEPEHTHBIE NCTOYHUKH. [loHATHE Tyda
B BOJIHOBOM onTuke. MHTepdepenuus aByx chepuueckux BosiH. lIpocTpaHCTBeHHBINH H
ONTUYECKUH XOJ. YCIOBHS HHTEPPEPEHIMOHHOIO MaKCUMyMa M MHHHMyMa B Ciydae
JBYXJIy4€BOH HHTEP(HEPEHIIUH.

Cxema IOnra. CnocoOwl ee peanusanmu. Pasmep uHTEphEpEHIIMOHHOW KapTUHBI W JJIMHA
KOI€pPEHTHOCTH UCTOYHMKA U3ITyYCHHUS.
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WNuTtepdepeniius B TOHKUX UieHKaX. [1ogockl paBHOW TOMIIMHBI M paBHOTO HakyioHa. Kosbia
Heiotona. IlpenenbHass s MHTEpQEpeHIMH TOJIIMHA IUIGHKM W €€ CBSA3b C JUIMHOM
KOIE€pPEHTHOCTH NCTOYHHMKA U3ITyUYECHHUS.

ITpunnun I'roilirenca-@penensa. Merox 30H @Dpenensa. Jloka3aTenbCTBO Ha €ro OCHOBE
MPSIMOJIMHEMHOCTH PacIpOCTPAHEHNUs CBETA.

Judpakius Openenst Ha KPyTriioM OTBEPCTUH H JIHCKE.

Hudpakaus Opaynrodepa Ha mienm.

Hudpaxus Opaynrodepa Ha OJHOMEPHOU peIIeTKE.

Hudpaknus Ha kKpucTaymnyeckoi pemerke. opmyna Bynsda-bparra.

OnnomepHas quQpaKIIMOHHAs peIIeTKa KaK CIEeKTpabHbIA HHCTpYMEHT. Pa3pemaromas cuia.
JnarpaMma MHTEHCUBHOCTH MONIEPEYHOM BOJIHBI. CTEMEeHb KOT€PEHTHOCTH oceill. HopmanbHbie
KOOpJMHATBHI.

[Tomstpusarus ha30BO-HEKOTEPEHTHBIX BOJH. 3akoH Majtoca. YacTUYHO MOJSPU30BaHHBIN CBET.
[Monspuzanus Gpa3zoBo-KOrepeHTHBIX BOJH. [Tnockas. kKpyroBas u 3JUIMNTHYECKAS TOJISPU3AIHH.
Tennopoe nznydyenue. 3akon Kupxroda. AdcomoTHo uepHoe Teno u pyHkuus Kupxroda.
BripaxkeHue CHekTpaibHO-OObEMHOM IUIOTHOCTH M3JIYUYEHHUS 4Yepe3 CPEAHIO DHEPrHUio
BOJIHOBOT'O COCTOSIHUSI PE30HATOPA.

Knaccnueckuii 1 KBaHTOBBIN NOAX0 K pacuery ¢pyHkimn Kupxroga. @opmyna [Tnanka.
Bremnnii pororddext. YpaBHeHHE DUHINITEHHA.

A¢pdexr Komnrona.

®oTonbl. KopmycKyIsipHO-BOJIHOBOU yajii3M 3JIEKTPOMAarHUTHOTO U3JTyYEHUS.

I'mnoresa ne-bpoitnst. Bonna ne-bpoins

OKCHepUMEHTAJIbHBIE I0KA3aTENbCTBA BOJIHOBBIX CBOMCTB MUKPOYACTHIL

CratucTiuueckuii cMbIch BOJIH MaTepul. [loHATHE BOTHOBOW (yHKIUK

[Mpunun cynepnosuiun. CooTHOIIeHUsT HeonpeaenéHHocTel I eitzendepra

Oo0pa3zen 3xk3aMeHAIIMOHHOI0 OUJIeTa

BJIEKTPOCTAJILCKUIA UHCTUTYT (OMIHAJT) ®EJEPAJIBHOI'O IT'OCY JAPCTBEHHOI'O BIOJKETHOI'O
OBPA3OBATEJIbHOI'O YUPEXXJIEHI S BBICIIIETO OBPA3SOBAHUS
«MOCKOBCKHWM MMOJUTEXHUYECKHU YHUBEPCUTET»

SJEKTPOCTAJILCKUI UHCTUTYT (®UJTHAAJT)
MOCKOBCKOI'O NIOJIMTEXHUYECKOI'O YHUBEPCUTETA

Hanpasnenune noaroroBku 15.03.05 « KOHCTPYKTOPCKO-TEXHOIOTUYECKOE
obOecrieueHre MaTHHOCTPOUTEIIHHBIX TPOU3BOJICTBY.
dakynapTeT TexHoNornyeckuii, kapeapa MMT

Jucuuruimaa «Ouzuka»

Oxzamen no pazoeny «Konebanus, 601Hbl, ONMUKA, KEAHMOBASL PUSUKAY

BUWJIET Ne 1

1. BeiHyX/1eHHBIE KOJIEOaHMSI.

2. Nudpakuus OpayHrodepa Ha mMIeIH ¥ HA OJHOMEPHON TUPPAKITUMOHHOM PEIIETKE.
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3. IIpu nepexone anexkTpoHsl B arome ¢ L —Ha K-cnoil ucmyckaroTcsi peHTreHOBCKUE

JTy4du

¢ mmHOM BomHBI A=78,8 TIM. Kakoit »1o arom? [ns K-cepuu mocrosHHas

sKpaHupoBanus b=1

YTBepxkaeHo Ha 3acenanuu kapeapsr «MMTy»
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Bonpocel 1i1s1 yCTHOr0 onpoca

Pa3znen Kunemamuka nocmynamenvnozo 0eusicenus

Uro Takoe (pU3NIEeCKuil BEKTOP U €ro opT?

Yro Takoe ABMKEHHE MAaTEpUaIbHONW TOUKH?

Urto Takoe conmpuKkacaromasics K JaHHON TOUKE TPACKTOPUH OKPY>KHOCTh?

Yro Takoe paanyc KpUBU3HBI TPAEKTOPUH B JAaHHOU €€ Touke?

UTto Takoe opT KacaTeJIbHOW U OPT HOPMaJU B JAHHOW TOYKE TPACKTOPUU?

Yro Takoe myTeBasi CKOPOCTb U CKOPOCTh JBMkEeHU? KakoBa cBs3b Mexay HUMH?
JlaTh KOppEKTHOE ONpeAeICHUE MTyTH MAaTEPHAIBHON TOUKH.

CdhopmynnpoBaTh 3aKOH OTHOCHUTEIBHOCTH CKOPOCTH [ annes.

EcTp 1 yckopenue y Tena, KOTOpoe IBHXKETCS 0 OKPY>KHOCTU PAaBHOMEPHO?
JlaTtb onpenieneHns U BbIpaXE€HUs TAHTCHIIMAJILHOTO U HOPMaJIbHOI'O YCKOPEHUH.

. Uto Takoe KoopAauHATHI?
. Uto Takoe 6a3uc CUCTEMBI KOOpAUHAT?
. B uém nmpenmyiecTBa 1ekapToBOil CHCTEMBI KOOPAWHAT NEpel CHCTEMaMH C IPYTUMH

Oasucamu?

. Uto Takoe nekapToBa KoopauHaTa?
14.
15.

Yro Takoe KHHEMAaTHYCCKUE 3aKOHBI IBIKCHUS ?

Kax Ha ocHOBaHMM 3aKOHOB JIBH)KEHUS MOTYYUTh 3aBUCUMOCTH CKOPOCTH JABUKEHUS U
YCKOPEHUS OT BPEMEHHU

Kak Ha ocCHOBaHMM 3aKOHOB JBWKEHUS MOTYYUTh TAHTCHITHAIBHOE U HOPMAJIbHOE
YCKOPEHUS B JaHHBIN MOMEHT BPEMEHH?

Paznen Junamuka nocmynamenvnozo 0eusicenusn

Urto Takoe BO3/IECTBHE OJJHOTO Tella Ha Apyroe?

Yro Takoe cuna?

Uro Takoe JUHAMHYECKOE COCTOSHUE TEJIa M CUCTEMEI TCII?

Cuna aOCOJIFOTHA UJIHM OTHOCHTEILHA?

Yro Takoe cocTossHue NoKosg? SIBageTcs 11 OHO a0COIIOTHRIM?

Uto Takoe nHepuMaibHas cUcTeMa OTcYETa?

Kakoe Teno nanaer ObicTpee: TsHKENOE WK JETKoe?

KakoBa mpuumnHa TOro, 4TO Ha JABYX KOHIIAX HATSHYTOW HUTH, IEPEKHUHYTOH Yepe3 OJIOK,
CHMIIBI HATSKEHUS OJTMHAKOBEI?

KaxoBa mpuumnHa TOr0, 4TO YCKOPEHUS ABYX I'PY30B, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU
yepe3 00K, OJUHAKOBBI [0 MOJTYJIIO.

HemnoasuxHbIi 070K TTOBEIICH K TMHAMOMETPY. Uepes OJI0K epeKnHyTa HUTh, Ha KOHIAX
KOTOPOM 3aKpEeIICHBI JBa HEPABHBIX Tpy3a m; U m,. Uemy OyAyT paBHBI OKa3aHUS
JTMHAMOMETpA, €CII TPY3bl IPEIOCTaBUTh caMuM cebe?

3aueM Hy’K€H UMITYJIbC MaT€pHAIbHON TOUKH?

N3MmensieTcsa mu uMmyJibc cucteMbl 3eMisi-JIlyHa, U eciau a, TO KTO U3MEHSIET €r0 U3MEHSET?
3adeM Hy»XeH LEHTpP MacC CUCTEMbI?

. Uto Takoe yaap ¢ TOUYKHU 3pEHHS TEOPUHN U TPAKTUKU?

Pasnen Padoma u snepzus 6 nocmynamenbHoMm 08UNCEHUU
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Yto Takoe MEXaHHYECKOE COCTOSTHUE CUCTEMBI?

[TpuBecTH npuMeps! PYHKINH MEXaHUYECKOTO COCTOSIHUS CUCTEMBI

Yro Takoe cuiaoBoe Iojie?

B LIéM paanua Menc):[y CTaI_[I/IOHapHBIMI/I nu HGCTaI_[I/IOHapHBIMI/I CHUJIOBBIMH HOJISIMI/I?

Uto Takoe KMHETHYECKast YHEPTUS CUCTEMBI TEJ, U TT0 KAKOMY 3aKOHY OHa U3MEHSETCS?
Yro Takoe MOTEHIMAILHOE CHIIOBOE 1oJje?

CdopmynupoBath onpeiesieHne MOTCHITMAIBHONW YHEPTUH TeJa M 3aKOH €€ N3MEHEHUSI.
KaKI/Ie CUJIBI B HOBCGI[HCBHOﬁ HpaKTI/IKe ABIIAKOTCA HOTCHI_[I/IaJIBHBIMI/I?

JlaTe ompeneneHue mois CUil CONpoTUBIeHUs. [loueMy 0OHO He SBIISIETCS MOTEHIIMATBLHBIM ?
ﬂBJISIIOTC?I JIM TIOTCHIOUAJIBHBIMHA CUJIBI HATSAXKCHHUA HUTU U peaKHI/II/I OHOpr?

. Uto Takoe MexaHUYeCcKas YIHEPrHs, U M0 KAaKOMY 3aKOHY OHa U3MEHSETCs?
. JdaTp onpeneneHne KOHCEPBATUBHON CUCTEMBI M JI0KA3aTh, UTO €€ MEXaHUYECKasi YHEPTUs

COXpaHseTCs.

Paznen Kunemamuka epawjamenvnozo oguiicenus

Harmcats Gpopmyity cBsI3u OECKOHEYHO MAJIOTO TIEPEMEIICHHsI 1 OECKOHEYHO MaJIoro yriia
MIOBOpPOTA.

CdhopmynupoBaTh MpaBUIO MOIYJISE BEKTOPHOTO MTPOU3BEICHHUS U €r0 HAIPaBJICHHUS.
CBs13b YIJIOBOH M TMHEMHON CKOPOCTEM.

Hanucath BeIpaskeHUsl TAHT€HIIMAIBHOTO U HOPMAJIBHOTO YCKOPEHUI Yepe3 MPOU3BOIHBIC
yria noBOpoTa.

Omnucarhb CBsI3b MEX/Ty MOCTYIATENbHBIM U BpallaTeIbHBIM JIBUKCHHUSIMH B CITy4ae
MaTepHalbHON TOUYKH U aOCOIIOTHO TBEPAOTO Tea.

Paznen Junamuka epawsamensrnozo osuixcenusn

JlaTp onpeneneHne MOMEHTA UMITYJIbCA MaTepUaAIbHOU TOUKH.

JaTb onpeneneHre MOMEHTa CUITBIL.

Hanucatp 3aKk0H U3MEHEHHSI MOMEHTA UMITYJIbCa MAaTEPUATIbHONW TOUKH

Hanucath 3aK0H U3MEHEHHSI MOMEHTA UMITYJIbCa CUCTEMbI MaTepUaAIbHBIX TOUEK.

CBs13p MEX]Ty OCEBBIM MOMEHTOM UMITYJIbCA U YIJIOBOW CKOPOCTBIO.

HanucaTth ocHOBHOE ypaBHEHUE TMHAMUKH BPAIIaTEIbHOTO JBUKECHHUS.
CoopmynupoBats Teopemy Llteiinepa

JlaTh BhIpaskeHHE 3JIeMEHTapHOI pabOoThI BO BpalllaTeIbHOM JIBHKEHUU

JlaTh BeIpa’k€HNE KNHETUYECKON PHEPIHH a0COIOTHO TBEPAOIO TENA, BPAIlatOLErOCs
OTHOCHUTEIILHO 3aKPETNIEHHOM OCH.

Pasznen Ocnoevt mepmoounamuxu (T/])

Chopmynupyiite mpeaMer U3y4eHUs TEPMOAMHAMUKHI

Yro Takoe paboTa U TEIUIO B TEPMOJANHAMUKE?

Uto Takoe TepMOJUHAMUYECKOE COCTOSHHUE?

Yro Takoe paBHOBECHOE TEPMOJIMHAMUYECKOE COCTOSTHUE?

Kax cBsi3anbI MeXTy COO0# paBHOBECHOE COCTOSTHUE M dJIeMeHTapHas padbora T/l cuctemsbi?
Onuiure paBHOBECHOE COCTOSIHUE JAHHOM MaccChl IaHHOTO rasa.

B kakux ocsix paboTy rasa B paBHOBECHOM IPOLIECCE MOYKHO MPEICTaBUTh TpadudecKu?
Yro takoe ¢pynkmus T/l coctosHus?

CKOJIBKO MOXHO MPpUIyMaTh GyHKIIUA PAaBHOBECHOTO COCTOSIHUS Ta3a’?

[aiite onpeneneHue TeMneparypsl

. Uto Takoe ypaBHEHHE COCTOSTHUA?

. JaiiTe TepMoIMHAMHUYECKOE ONPEIeTICHUE UealbHOTrO raza?

. Chopmymnupyiite cMbIch niepBoro Hadana T/1.

. Uro Takoe TemioéMKOCTh? SBIsiETCA 1M OHA XapaKTEPUCTUKON CUCTEMBbI MU

XapaKTEPUCTUKOM CUCTEMBI B JTAHHOM PaBHOBECHOM Mpoliecce?

. OT 4yero u Kak 3aBHCHUT BHYTPCHHSSA SHCPIrUA UACAIIBHOTO raza?
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Kaxk omuceiBaeTcst 3aBUCUMOCTD IaBJIEHHS HIEAILHOr0 ra3a oT 00béMa B a1radaTHueCKOM

npoiiecce?
Urto Takoe 0OpaTUMBIN 1 HEOOpPATUMBIH Mporiecc?

Kakue HeoOpaTuMbIe IPOIECCHI JICTJIH B OCHOBY IIEPBOHAYAILHBIX (POPMYIUPOBOK BTOPOTO

Hagama TJ1?

Yro takoe Tepmuueckuii KI1/] rennosoro asuraremns?

UTto Takoe BEUHbIN JIBUTATENH IEPBOTO poaa’?

UYewm 3namenut nukia Kapuo?

UTto Takoe BeUHbIN IBUTATEh BTOPOTo poa?

MO>KHO JTU TETLI0, OTTAHHOE XOJOMIBHHUKY B IIUKIIE pa0OThI TEIJIOBOTO ABUTATEIS,
Ha3BaTh TEIUIOBBIMU MOTEPSIMHU?

. Cy1iecTByeT Jid KOJTMYECTBEHHAS Mepa HEOOPATUMOCTH U30JIMPOBAHHON CUCTEMBI?

Paznen Ocnoevt monexynapno-xkunemuuecxkoui meopuu (MKT)

KaxoB cMmbicit yucina ABoraapo?

Urto Takoe MossipHas Macca BeliecTBa?

CKOJIBKO MOJIEKYJT IAaHHOTO BEILIECTBA COAEPIKUTCS B €r0 MoJisipHOI Macce? [louemy?
Yro Takoe creneHb cBOOOIBI?

Uro Takoe paBHOBecHOE cocTtosinne B MKT?

Uro Takoe abcomoTHas Temneparypa B MKT?

[aiite onpeneneHue uaeanbHoro raza B paMmkax MKT

Kak cooTHOCSITCS IpYT C IpYyroM BHYTPEHHSIS SHEPTHUS HIealbHOIrO ra3a U SHeprus
TEIJIOBOTO JIBMKEHUS €r0 MOJIEKYJ1?

MO>KHO JT1 DKCTIEpUMEHTaIbHO u3MepuTh oTHOIeHue C,/Cy nuaeanbHOro ra3a?
Pa3nen dnemenmor cmamucmuueckoii pusuxu

YTo Takoe YMCIIO 3aM0JHEHUST OTHOYACTUYHOTO COCTOSTHUA?

Uro Takoe QyHKIUS pacrpeaeeHIs] MOJICKYII IO OJTHOYACTUIHBIM COCTOSTHUSIM?
Urto takoe pacnpenenenue Makcpemia?

3anumuTe BeIpaXXeHue pacupeaencHus Makcsea

3anuinuTe paBHOBECHOE paclipeiesieHue MOJIEKYJ H1eajIbHOro ra3a Mo MOIyJIIM CKOPOCTel

MOJIEKYJI
PaccraBbTe B opsike BO3pacTaHUs CPETHEKBAIPATHUHYI0, HAU0O0JIee BEPOSTHYIO U
CPEIHIOI0 CKOPOCTH MOJIEKYJI UACAIBHOTO ra3a Mpu JaHHOW TeMIieparype

3anummuTe paBHOBECHOE pacipeiesieHne MOJICKYJT HSaTbHOTO ra3a Mo KHHETHIECKUM
SHEPIrHUSAM MOJEKYJ?

Urto takoe pacnpenenenue bonbimana?

UTto Takoe KAHOHUYECKOE U MUKPOKAHOHUYECKOE pacipeeneHus?

UTo Takoe CTaTUCTUYECKUIN BEC TEPMOJUHAMUYECKOTO COCTOSIHUA?

. CBs13aHbI TM MEX/1y OO0 SHTPONHUS U CTATHCTUUECKUH Bec?

Paznen Asnenun nepenoca

Urto Takoe J0KaibHOE paBHOBECHE?

Kak Ben€r ceds ¢ TedeHneM BpeMEeHH JOKaJIbHO PaBHOBECHAs M30JIMPOBaHHAas cuctema?
Kakue BeIpaBHUBAIOLINE TOTOKU U3BECTHBI Bam?

3anumuTe BeIPAKEHUs IUIOTHOCTEH BBIPaBHUBAIOIMX TOTOKOB

Yro Takoe /uIMHa U BpeMs cBoOoIHOTO Tipodera?

VY4uTBIBaETCS M pa3HULIA MEXY CPEJHUM KBaJpaTOM CKOPOCTH M KBaJIpaTOM CpeIHeH
CKOpPOCTH TEIJIOBOTO JBM)KEHUS MOJIEKYJI IIPU BBIBOJIE BBIPAXKEHUH KOA((HUITMEHTOB
nepexHoca?

Pasnen Hanpascénnocms r31ekmpocmamuuecKkozo nons

JlaTb onpenieneHue TOUEYHOTO 3apsa B Cllydae HEMPEPBIBHOIO paclipe/lesIeH s 3apsa Mo
00BEMY, TOBEPXHOCTH, JINHUH.
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CdopmynupoBaTh MPUHITUIIEI TATLHOACHCTBUSA U On3KoeiicTBrs. Kakoit n3 HUX okazancs
BEPHBIM?

UTto Takoe »eKTpocTaTuuecKoe mose?

Yro Takoe MpoOHBIH 3apsi1 0 OTHOIIECHHUIO K TJAHHOMY JIEKTPUYECKOMY ITOJTI0?

YTo Takoe MaTeMaTHYeCKOe IOJIE AJIEKTPUUECKON HAPSHKEHHOCTH U JUISl UET0 OHO HYXKHO?
CdhopmynupoBaTh nmpaBuia rpaguueckoro NpeacTaBICHUsS BEKTOPHOT'O MATEMATHUECKOTO
OJIS

Ornucath CBOMCTBA CUIIOBBIX JIMHUHN 3JIEKTPOCTATUYECKOTO MOJIA.

B xakom ciydae npuMeHsAeTCsl IPUHLININ CYTIEPHO3UIIUH JICKTPUIECKHUX MoJiei? 3anucaTh
€ro BBIpa)KEHUE B CIIydae JUCKPETHOIO U HEMPEPHIBHOIO pacIpeeICHNs 3aps0B-
HMCTOYHHKOB.

Yto TaKoe EKTPUIECKUI TUIO0Ib?

UTto Takoe MOTOK BEKTOPHOTO Mojsi? B kakoM ciydae 3TO MOHSITUE CBSI3aHO C IBUKEHUEM?
CdhopmynupoBats Teopemy Octporpaackoro-I'aycca B BaKyyme.

3anucaTh BIPOKCHHUE HAMPSHKEHHOCTH TIOJIS OJTHOPOIHO 3apsHKEHHON O€CKOHEUHON
IJIOCKOCTH.

Uro 03HauaeT «0ECKOHEUYHOCThY TIOCKOCTH?

3anucarh BbIpaXKEHUE HAMIPSHKEHHOCTH OISt OJHOPOIHO 3apsKEHHOM OECKOHEUHOM MPSIMOii
HUTHU.

Paznen Ilomenuuan

[Touemy mose 3MEKTPOCTATUUECKON HANPSKEHHOCTH SIBIISETCA MOTEHIUATBHBIM?

Kak Ha3piBaeTcs MOTCHIIMATBHASI SHEPTUSL AMHUYHOTO MOJIOKHUTEILHOTO MTPOOHOTO 3apsa
B 3JIEKTPOCTATUYECKOM T10J1e?

Yro Takoe HaNpsHKEHUE, U KaKOBa €ro CBA3b C pabOTON 2IEKTPOCTATHUECKUX CHIT?

Uto Takoe rpaiMeHT CKAISIPHOTO TOJISI?

Kaxk BpIpa3uTh 1oJse 31eKTpOCTaTUYECKON HANPSKEHHOCTH YEPE3 CKAISIPHOE T0JIE
noreHmana?

CdhopmynupoBaTh MPUHITUT CYNIEPIIOZUIIAN IIIEKTPOCTATUICCKIX TOJICH B OTHOIICHUHU
MOTEHIMAIIA.

3anucarh MOTEHIMAT MOJII TOYSEUHOT'O UCTOYHMKA U OJTHOPOJIHO 3apsHKEHHON CQephl.
3anucath BbIpaKeHHE MOTEHIIMATLHON SHEPTUU KOHPUTYypalluu JUCKPETHBIX TOYSUHBIX
3aps0B.

3anucaTh NOTEHIMAIBHYIO SHEPIHI0 CUCTEMBI pACIIPEAEIEHHBIX 3apsAI0B.

Pa3znen Juanexmpuxu u npoeoOnuKu é 3neKmpocmamuieckom nojie

[Iepeuncnuth BUABI 3apsA10B IO OTHOIICHHIO K JAHHOM cpefie

UTto Takoe JUAIIEKTPUKU U TPOBOTHUKH?

Harnncatp BeIpa)keHue 3HEPTUU AUNOJISA B OJHOPOJAHOM 3JIEKTPUUYECKOM TOJIE.

Uro Takoe mosisipu3anus AU3JIeKTpuKa?

UYro Takoe qU3IIEKTpUUEcKass BOCOPUMMYHMBOCTD IUAJIEKTPUKA?

Kaxkue cBsi3aHHbIe 3apsijibl BIUAIOT Ha 3JIEKTPUUYECKOE M0JI€ BHYTPH JAUDIIEKTPUKA!
pacrpeenéHHbie T0 00bEMY UM TOBEPXHOCTHBIE? OCIIa0IsI0T OHU TI0JIe CBOOOTHBIX
3apsA70B WIN YCUINBAIOT?

JlaTh onpeneneHue 3MeKTPUIECKON UHIYKIUH.

Harncats ¢Bs3b MEXKy DJIEKTPUYECKON MHAYKIUEN U HAIPSHKEHHOCTBIO. UTO Takoe
JIMAJIEKTPUYECKask TPOHUIIAEMOCTh?

Cdhopmynuposats Teopemy OcTporpajackoro-I'aycca B TUIIEKTPUIECKON cpeie.
SIBnsieTcs 1M BEKTOPHOE TMOJIE ANIEKTPUUECKON MHAYKINHU (CMEIeHus) MOTEeHIINATIbHBIM B
obmiem cimydae?

Urto Takoe anekTpuueckas EMKOCTb YEIUHEHHOTO MpoBOAHMKA? YUeM OoHa onpenensercs?
3anucarhb EKTPOEMKOCT YEAMHEHHON CQephl.
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Enununa nzmepenus snexkrpoémkoctu B cucreMe CU HazbiBaercs dapamoit. [Togcuuraiite
anekTpoémkocTs ComHIla B apajax.

3anucaTh BCE BBIPAXKECHMS SHEPTUU YEIUHEHHOTO MPOBOIHHKA.

UYeMy paBeH MOTEHIIMAJ 3a36MJIEHHOTO IPOBOAHUKA?

Urto Takoe KoHAEeHCATOP?

[aTb onpeneneHne MEeKTPOEMKOCTH KOHAEHCATOpa

3anucaTh BCE BBIPAXKECHHS SHEPTrUU KOHIEHCATOpA.

Jlroboe nmu coenMHEeHNE KOHIEHCATOPOB MOXHO CBECTH K TIOCTIEI0BATEIIHHOMY HITH K
napasieabHOMY ?

['ne nokanuzyeTcst 3HEPTUsl 3apsHKEHHBIX TEJ: HA CAMUX 3THX TelaX WU B IPOCTPAHCTBE
BOKPYT HUX?

3ammcarh BCe BBIPAKCHHS] 00bEMHOMN MIIOTHOCTH SHEPTUHU DIIEKTPUIECKOTO TTOJIS.
Pasnen 3axonwvt nocmoannozo moka

UTto Takoe MIOTHOCTh AJIEKTPUUECKOro Toka U cuiia Toka? KakoBa cBS3b MeXay HUMU?
Uto Takoe CTOPOHHUE CUITBI?

Cdopmynupoats 3akoH OMa B tuddepeHnuansHoi popme.

Uto Takoe cOnpoTUBIICHHUE y4acTKa?

Yro Takoe 0OTHOPOIHBIN ydacToK 1enu? M300pa3uTh €ro AIeKTPUYECKYIO CXEMY.

UYto Ttakoe DC?

Yro Takoe HEOJHOPOAHBIHN ydacTok Henu? M300pa3uTh ero 3JIeKTPUIECKyIO CXEMY.
3anucaTh UHTETPATBHBIN 3aKOH OMa IS yJacTKa e U 0ObSICHUTh YHEPTEeTHICCKUN
CMBICJT Ka)KJIOTO YWICHA.

3anucarth UHTErpaibHbIN 3aK0OH OMa J1 MPOCTOr0 3aMKHYTOTO KOHTYpa.

JIro6oe 1 coeTMHEeHNEe PEe3UCTOPOB MOYKHO CBECTHU K TIOCIIEIOBATEIILHOMY HITH K
napasieabHOMY ?

CdhopmynupoBath nepBbIif U BTOPO# 3akoHbI Kupxroda asist ciosKHBIX KOHTYPOB.

Kaxk nepeiitu ot 3akona OMma k 3akony Jlxoyns-Jlenua?

Harnncats BeIpaXeHUs TEIUIOBOU U AJIEKTPUYECKOM MOILIHOCTEM, a TaK K€ MOIIHOCTH
HCTOYHHKA.

3ammcath BCe BBIPAXKCHHS] 00bEMHOM MITOTHOCTH MOIITHOCTH SJIEKTPHYECKOTO TOKA.
Pa3znen Mazcnemusm

Urto Takoe MarHuTHOE 1oJje?

Kak Ha3piBaeTcs u 0003Ha4aeTCsl CUIIOBask XapaKTePUCTUKA MAarHUTHOTO TOJIsA?
Harnncars BelpakeHuEe MarHUTHOM COCTaBIIAIOLIEH CUIIbI JIopeHma.

Ecnu marHuTHast MHAYKIMS HA MECTE MOJIOKEHHUS IBHXKYLIETOCs OTPULIATENIBHOTO 3aps/ia
HaIpaBJIeHA Ha PUCYHKE BBEPX, a €0 CKOPOCTh || BIIpaBo, TO Ky/la HallpaBjeHa cuja co
CTOPOHBI MAarHUTHOTO MO ?

Cogepmiaet 1 paboty maruuTHas cuina? Kak u3MeHsieTcss KHHeTHIeCcKasi SHePT s
JBUKYIIETOCS MPOOHOTO 3apsiia MO/ BIAUSHUEM MarHUTHOTO TOJIs?

Kak Oyjmer aBurarbcs 3apsiKeHHAst YaCTHIIA, BJICTEBINAS B OJTHOPOJHOE MAarHUTHOE ToJie?
Urto Takoe cuna Amnepa? 3anuinTe BbIPAXKEHHUE JIEMEHTAPHON CUIbI AMIiepa.

UTto Takoe MarHUTHBIN MOMEHT?

Kaxk Bo31elicTByeT OIHOPOAHOE MAarHUTHOE T0JI€ HA MAarHUTHBIM MOMEHT. 3alUIIUTe
BBIPaKECHHE, OMMCHIBAIOIIEE 3TO BO3ACHCTBHE.

3anuInTe BhIpaXKEHUE YHEPTUM MAarHUTHOTO MOMEHTA B MAarHUTHOM I10JIE.

. Chopmynupyiite 3akoH buo-Capapa-Jlamiaca u mpoBeIuTe aHAJOTHIO C BBIPAXKCHUEM

HaANPsHKEHHOCTH DIIEKTPOCTATUYECKOTO OIS TOYEYHOT O 3apsja.

Yro Takoe HanpsKEHHOCTh MarHUTHOTO 1oJs1? KakoBa €€ cBsI3b ¢ MarHUTHOW MHAYKIMENH?
Jli1s 9ero HeoOXOIUMBI /IB€ BEKTOPHBIE XapAKTEPUCTUKN MAarHUTHOTO 110JIsA?

Yro Takoe HAMarHUYEHHOCTh MarHeTUKa, U YTO TAKOE €r0 MarHUTHasi BOCIIPUUMYHUBOCTD?
Kak cBs3aHbl Mexly cO00M MarHUTHasi BOCIIPUMMYUBOCTh M MarHUTHAsI TPOHUIIAEMOCTh?
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B kakux MarHeTukax CymiecTBYeT CIOHTaHHAas HAMarHUYEHHOCTh B MAaKPOCKOITUYECKUX
00BEmax?

Urto takoe Temneparypa Kroopu, u uemy oHa paBHa B xese3e?

Uro Takoe KpuBas HA4aIbHOW HAMAarHMYEHHOCTH )eppoMarHeTuka’?

CKOJIBKO MeTesbh TUCTepe3rca MOXKET IPOJEMOHCTPUPOBATh PeppOMarHeTHK?

Kaxkue xapakTepucTHKU peiesIbHON NETIN TUCTEPE3UCa U3BECTHHI?

Uemy paBHa mioniaaps neTiu rucrepesuca B ocax B u H?

Cdhopmynupyiite Teopemy Octporpaackoro-l'aycca uist MaTeMaTH9eCKOTO OISt
MarHMTHON MHITyKIIUU

UTo Takoe MarHUTHBIN MOTOK U MOTOKOCLETUIeHHE?

Hanummre BeipaxeHue 31eMeHTapHON padoThl CHIIbI AMIIepa MpH JABHKEHUHU y4acTKa
MPOBOJIHUKA C TOKOM

Hanummure BeipaxeHue s1eMeHTapHON paboThl CHIIbI AMIiepa Py U3MEHEHUH 3aMKHYTOTO
KOHTYypa

CdhopmynupyiiTe 3aK0H MOJIHOTO TOKA B BAKYYME M B MarHeTHKeE

Pasznen nexmpomazcnumnan unoykuyus

Chopmymupyiite 3akon Dapajaest

Coopmynupyiite npasuio Jlenma

CdopmynupyiiTe 3aKOH JIEKTPOMArHUTHON WHIYKITUN

Kaxosa mpuunna 9/1C uHAYKIIUK B IPOBOJIHUKAX, IBHXKYIIUXCS B MATHUTHOM T0Jie?
Kakoa npuunna 3/IC MHIYKIIMU B HEMOABUKHBIX MPOBOIHUKAX ?

3anuInTe BhIpAXKEHUE IUPKYIISIIMI BUXPEBOTO SJEKTPUUECKOTO MOJIS

Uto Takoe MHIYKTUBHOCTh KOHTYpa?

3anumure Boipaxenue J/1C camouHIyKInu

3anumute 3aKkoH OMa JUIsi KOHTYpa ¢ MHIyKTUBHOCTBIO. UTO Mpe/cTaBIseT 3alucaHHoe
PaBEHCTBO C MAaTEMAaTUYECKOU TOUKHU 3pEHUs?

Ha 9T0 TpaTuTCs 23HEprUs NCTOYHHKA TIPH €ro padoTe mpoTuB DJIC caMOMHIYKIINH B
MEPEXO0THOM MPOIECCe MOCIIE 3aMbIKaHUsI KOHTYpa?

3anuinuTe Bce BhIpaKeHUsI 00BEMHON MIIOTHOCTH YHEPTHH MarHUTHOTO ToJisi. CpaBHUTE UX
C BBIPOKEHUSIMU OOBEMHOM TUIOTHOCTH YHEPTUU JIEKTPUUECKOTO MOJIS.

Pasnen Ypaeunenua Makceenna

Cdhopmynupyiite runote3y Makcsemia

YT0 Takoe TOK CMEIICHUA?

CdhopmynurpoBaTh BBIBOJ O CYIIIECTBOBAHUH JJIEKTPOMArHUTHBIX BOJIH

Pa3znen Koneoanus u éonnvl

3anumuTe KHHEMAaTHYECKUI 3aKOH TapMOHUYECKUX KOoJIeOaHui

Yro Takoe daza?

Kak (a3za 3aBucuT oT BpeMeHH B TapMOHHYECKOM 3aKOHE?

Kak cooTHOCSTCS (paza KOCUHYCHOTO U CHHYCHOT'O IIPECTaBICHUS FTApMOHIYECKOT0 3aKOH
JIBUJKCHUA?

anummre nuddepeHIraIbHOe ypaBHEHUE TAPMOHUIECKUX KOJIeOaHMiA

Jiist 9ero HeoOXOAMMO BEKTOPHOE MPEACTABIICHUE TAPMOHUIECKUX (DYHKITAN?
3anummTe rapMOHHUYECKUH 3aKOH JIBIDKCHUSI B KOCUHYCHOM (popMe B KOMIJIEKCHOM
MpEICTaBICHUHU.

YTo HyXHO cAeNaTh C CHHYCHBIM IPECTaBICHUEM TapMOHUYECKON PYHKIIMH, YTOOBI
MPEACTaBUTH €€ B BEKTOPHOM HJIM KOMILIEKCHOM BUA?

3anuiuTe OAHOMEPHOE BOJIHOBOE YPaBHEHHUE U €r0 pEelIeHre B BUJIE BOJHBI, Oeryiiei B
MOJIOKUTEIHLHOM HAMPaBJICHUU KOOPJAUHATHOU OCH.

3anuIrTe 3aKOH JIBUKEHUS OJTHOMEPHONM TrapMOHUYECKOM BOJIHBI, CIICIYIONICH B
MOJIOKUTEIHLHOM HAMPaBJICHUU KOOPJAUHATHOU OCH.

Y10 Takoe IINHA BOJIHEI?
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UTo Takoe BOJIHOBOE YUCIIO OJTHOMEPHON BOJIHBI?
UTto Takoe BOJHOBAsI MOBEPXHOCTH?
Yro Takoe Imiockast BojIHa?

3anuIuTe 3aKOH JBUKEHUS INIOCKOM rapMOHUYECKOMN BOJIHBI, CIIEIYIOIEH B IPOU3BOJIBHOM

HamnpayieHuU. Kakoi BEKTOp onpeelsieT HallpaBJIeHHE €€ pacCpoCTpaHEHU?
Hanwumure Boipaxkenue Gpa3zoBoil CKOPOCTH TapMOHUYECKOM BOJIHEBI

3anuinuTe BhIpaKeHNE NHTEHCUBHOCTH TaPMOHUYECKOM AIEKTPOMArHUTHOM BOJIHBI.
UTo Takoe KBa3UrapMOHUYECKUE BOJIHBI?

Hanummure BbIpaxeHue rpynnoBoi CKOpOCTH

Uro Takoe JUIMHA KOTE€PEHTHOCTH, M KaK OHA CBsI3aHa C pa30dpoCcoM JITUHBI
KBa3UTapMOHUYECKOW BOJIHBI?

Uro Takoe BpeMsi KOTePEHTHOCTH, U KaK OHO CBSI3aHO € Pa30pOCOM 4acTOTHI
KBa3UTapMOHUYECKOW BOJIHBI?

Urto Takoe 1yr BoJH?

Kak cBs3aHbI MEX Ty CO00# IJTMHA KOTEPEHTHOCTH U BPEMSI KOTEPEHTHOCTH?

Paznen Hnmepgpepenyusn

Uro Takoe siBeHue uatephepeHun’?

SIBNISAIOTCS JIU CTOSTYME BOJIHBI IPUMEPOM KOTE€PEHTHOCTU?

Kakue BOJHBI Ha3bIBAIOTCS KOT€PEHTHBIMH JIPYT JIpYTy?

CdhopmynupyiiTe ycioBUE KOTEPSHTHOCTH JIBYX MEXaHHUECKUX I PATUOBOITH
Cdhopmynupyiite yciioBue KOTepeHTHOCTH JIBYX CBETOBBIX BOJIH

Urto Takoe onTH4eCKui X017

Cdhopmynupyiite ycrnoBusi HHTep(hHEepeHIIMOHHOTO MaKCUMyMa 1 MUHUMYyMa
N3o0pazure cxemy FOHTra 1 3anummTe BIpaK€HUE PA3HOCTH ONITUYECKOTO X0/1a
ChopmynupyiiTe ycmoBrue BpEMEHHON KOT€pEHTHOCTH

3anummuTe BhIPAXKEHUE PA3HOCTH ONTUYECKOTO X0/1a B TOHKOU TJIEHKE MPU HOPMAJIbLHOM
MaJICHUH TJI0OCKOM CBETOBOM BOJIHBI Ha €€ MOBEPXHOCTb.

Paznen Auepaxyusn

UYro Takoe siBneHUe TudpaKiuu

Cdhopmynupyiire npunmmn [ rolirenca-Openerns

OObsicHuTE siBNIeHUE AUGPAKIIUKA ¢ TOUYKHU 3peHus npuHIiuna [ rolireHca-dpenerns.

Uro Takoe 30Ha Openens?

MOo>KHO N1 YBETUUUTh HHTEHCUBHOCTh CBETOBOT'O OTKJIMKA OTBEPCTHSI, MIPOITYyCKAIOLIETO
CBET, YaCTUYHO 3aKPbIB €T0?

Kak usmensiercst konuuectBo 30H OpeHensi B KPYrioM OTBEPCTUH, MPOIYCKAOIEM CBET
NpY yJaJICHUH SKpaHa HaOII0IeHUs OT SKpaHa ¢ OTBEpCTHEM?

bynet nu HaGmonaTees qudpakius mpu 00JbIIoM KonrdecTse 30H Openerns,
YMEIIAIOMEMCSI B OTBEPCTHH, IIPOITYCKAIOLIEM CBET?

KaxoBo ycnoBue audpaknuu OpeHens u kakoBo ycinoBue nudpaknun Opaynrodepa mpu
MIPOXOKJICHUH CBETA Uepe3 Kpyriioe oTBepcTue?

Uro Takoe qudpakuus OpayHrodepa nmpu najeHUn MIOCKUX BOJTH HA MPEMATCTBHUE?
Omnpenenure MIMPUHY CBETOBOTO OTKJIMKA OT IIETH MIUPUHOHN d MU MaJeHUHN Ha Hee
IJIOCKOM MOHOXPOMAaTUYECKON CBETOBOM BOJIHBI, UCXOJS U3 COOTHOILIEHUS
HEONPEIEIEHHOCTEN KOOPANHATA-BOJIHOBOE YUCIIO.

ChopmymupyiiTe mpaBmiio oTO0pa riaBHbIX TU(PAKIHOHHBIX MAKCUMYMOB TIPH TP PAKITUN

@payHnrodepa IOCKHX BOJIH HA OJHOMEPHON AU(PPaKIIMOHHON perIéTKe
Cdopmymupyiite npasmio Bynbsda-bparra npu orbope HanpaBieHU TTaBHBIX
JTU(PPaKIMOHHBIX MAKCUMYMOB Tipu au¢pakinu @payHrodepa miocKux BOJIH Ha
KPUCTAJUIMYECKON PEIIETKE

Paznen Ionapuszayusn

B xakux BoJHaX BO3MOXKHBI, @ KAKUX HEBO3MOXKHBI MOJISIPH3AIMOHHBIC SBJICHUS
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UTto Takoe MI0CKOCTh NOJISAPU3ALUH BOJTHBI?

Urto Takoe MmiI0CKONoIspU30BaHHAS BOJIHA?

Hanummure oOmiee BoIpaskeHHE MHTEHCUBHOCTH, CBSI3aHHOM C IJIOCKOCTBIO MOJISIPU3ALINH,
KOTOpasi MIOBEPHYTA BOKPYT HAIIPABJICHUS JBUKEHUS BOJIHBI HA YTOJ ¢ OTHOCUTEIBHO OCH X,
MEPIIeHIUKYISPHON HAMIPABICHUIO TBUKECHHUS.

Yro Takoe quarpaMma UHTEHCUBHOCTH?

N3o6pa3urte auarpaMmy UHTEHCUBHOCTH €CTECTBEHHOMOISPU30BAHHOTO CBETA

Kak n3mMeHsaeTcss HHTEHCUBHOCTD CCTCCTBCHHOIOJIAPU30BAHHOI'O CBCTA ITPU MPOXOKACHUN
4yepes3 UIeANIbHBIN MOoJIIpUu3aTop?

N3o00pa3urte quarpaMMy HHTEHCUBHOCTH IJIOCKOTIOISIPU30BAHHOTO CBETA
Cdopmymupyiite 3akoH Matoca

UYro Takoe Kpyrosas Iuisspu3anus BoyHbI? K kakuM BOJIHaM OTHOCHUTCSI 3TO IOHATHE: K
($ha30B0O ynops0ueHHBIM WM K (Pa30BO HEYTIOPSIIOUEHHBIM?

Yro Takoe IMPAaBOIOJIAPU30BAHHBIC U JICBOIIOJIAPU30BAHHBIC BOJIHBI?

UYro npezcTaBiiseT co00i Cyneprno3uius AByX KpyroBo MNOJIspU30BaHHbBIX BOJIH,
HpOTI/IBOHOHO)KHOf/'I noJrsipu3anuu U OHHHaKOBOﬁ AMIIIUTYAbI, CJICAYIONIUX B OJHOM
HarnpaBJieHUU?

. UTo Takoe ONTHUYECKU aKTUBHBIEC CPEbI?
13.
14.
15.

. Kak nenatorcs nonsponast?

Uto Takoe MmI0CKOCTh NPOITyCKaHUs moJisipu3aropa’?
Cdhopmynupyiite 3akon bprocrepa.
Urto Takoe quxpousm?

Pasnen Keanmoeo-onmuueckue saenenus

Yro Takoe cBETOBOMW MOTOK?

JaiiTe onpeneneHne 3 HEPreTUIeCKON CBETUMOCTH.

Yro Takoe Moriomaonas cnocoOHOCTh TOBEPXHOCTH?

UTto Takoe TeroBoe U3yuyeHue?

Coopmymnupyiite 3akon Kupxroga

[Toyemy npaBUITbHBIC YAWHUKHU KPACAT OCJIBIM, a pYUKH y HUX YEpHBIE?

Uro takoe ¢pyHKus Kupxroda u kak oHa COOTHOCHUTCS CO CIIEKTPATLHOM SHEPreTHIeCKON
CBETUMOCTBIO a0COIOTHO YEPHOTO Tena?

N300pa3ure npuOIM3UTENBHBIN X0/1 CHEKTPAIbHON SHEPTETUUECKON CBETUMOCTBIO
a0COJTIOTHO YEPHOTO Teja

Coopmynupyiite 3akon Crepana-bonbimana

CdopmymupyiiTe 3akoH cMemeHus Buna

[Touemy Comniie, 6yayun aOCOMIOTHO YEPHBIM TEJIOM, CBETUT OEIIBIM CBETOM?

B 4ém cyts runoressl [1nanka?

3anumuTe 1 00BACHUTE YpaBHEHUE DifHIITelHA BHEITHETO (hoTodhdekTa

Uro Takoe kpacHas rpanuna ¢otodrpdexra?

Kak 6pu1a n3Mepena nocrosiuHast [lnanka?

. Habmonmaercs mu npu BHemHeM GoTodrddexte GOTOHHOE CTPOCHHE dIEKTPOMArHUTHOTO

n3ITyueHus?

UYro Takoe hoToH?

Hanwumre aucnepcnoHHOE COOTHOIIEHHE POTOHA

B xakoM skcriepuMenTe Obuti 00HApY)EHBI POTOHBI: ¢ BHEITHUM (oTOAIDPEKTOM MK MPpH
oTkpeITUH 3¢ Pexra Komnrona?

UTto Takoe KOPIyCKYJISIPHO-BOJIHOBOM Ayaiu3m ¢otoHa?

Pa3nesn dnemenmol keanmogoii mexanuku

3anuimute GOpMYITbl KOPITYCKYJISIPHO-BOJIHOBOTO JAyaln3Ma YacTHUIIbI BEIIecTBa

Kakoii ckopoctu BonHb e bpoiiist, (ha30Boi Wiu rpynmnoBoii, paBHa CKOPOCTh IBUKECHHUS
YacTHUIbI?
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Kakmue skcriepumeHTanbHbIe (PaKThl HOATBEPKIAIOT CYIIECTBOBAHUE BOJIH BEI[ECTBA?
B03MO0XHO 11 IpsIMOE N3MEPEHUE AMILIIUTY/Ibl BOJIHBI 1€ bpoiinsa?

ChopmynupyiiTe TpUHIUI TPUIHHHOCTH B KBAHTOBOM MEXaHUKE

CdopmynupyiiTe KBAHTOBOMEXaHUYECKHI MPUHIUI CYTIEPIIO3ULIUT

Ha kakue yTBepk1€HHs ONTUPAETCS COOTHOIIECHUE HEOTIPEAEIEHHOCTEN «KOOpANHATA-
umnynbe» [eiizenbepra?

3anummure obmiee ypaBuenue Llpenunarepa. MoxxHo mu ero BeiBectu? O 4€M OHO TOBOPHUT?
3anumure cranonapHoe ypaBuenue Llpenunrepa.

. AudpdepenunanbHbIM ypaBHEHUEM 1151 QYHKIUI KaKUX MIEPEMEHHBIX SIBJISIETCS

crainimoHapHoe ypaBHenue [llpenunrepa?
KakoB CMBICII HEOTIPEAEIEHHOCTHU «IHEPTUA-BPEMS» B KBAHTOBON MEXaHUKE?

IIpuMepHBbIe BONPOCHI /IS 3a1UTHI J1a00PATOPHBIX PadoT

Pa3znen @usuueckue usmepenus u ux nozpewtHocmu

JlaGopatopnas padora «OnpeneneHue MNJIOTHOCTH TeJay

Uro Takoe abCOMIOTHAS MOTPEITHOCTh MPSIMBIX U3MEPEHU?

MO>KHO 7T TOYHO BBIUYUCIUTH a0COTIOTHYIO MOTPEIIHOCTh MPSIMBIX U3MEPEHHIT?

SBnsercs 11 npruOOpHast MOTPEUTHOCTh CUCTEMAaTHIECKOM?

MoxeT 1 TPOSIBUTHCS CydailHas MOTPENTHOCTh B OJJHOM U3MEPEHUN?

UYTo npUHATO CUUTATh PE3YJIHTATOM CEPUH MOBTOPSIOIINXCS U3MEPEHNI?

OT KaKo¥ W3 MOTPEITHOCTEH MPSAMBIX U3MEPEHUI: TPHUOOPHOM, CITydyaHON WK
CUTEMATUUYECKON MOXKHO «OYMCTUTHY» PE3ysbTaT U3MEPEHUM?

Kakoii mpu0op HY>KHO HCIIOJIb30BaTh, U3MEPSS OJIHY U Ty K€ BEJIMYUHY, YTOOBI MPOSBUIACDH
cilydaifHast MOTPeIHOCTh: TOHKUH WM TpyOBIi?

UTo Takoe KOCBEHHOE U3MEepeHue?

JaH map Maccoi m, U3MEPEHHOM C MOrPEIIHOCTEI0 Am, U PAIUyCOM R, U3MEPEHHBIM C
noTpentHocThio AR. Boipasuth uepes Benuuunbl m, Am, R 1 AR aGCOIOTHYIO TIOTPEITHOCTh
Ap TUIOTHOCTH MaTepuaia, i3 KOTOporo CAeJaH miap.

Pa3nen Junamuka epawyamensvrozo 0guiicenus

JlaGoparopnas padora «MassTHuk MakcBesia»

JlaTb onpeneneHrne MOMEHTA CUJIBI.

Kak cBs3aHbI MEXTy COO0I MOMEHT MMITYJIbCA CHCTEMBI B JTa0OpaTOPHOI cHCTeMe OTCUETa
U B CCTEME OTCUETA «LEHTP MAacC CUCTEMBD»

Hamnncats 0CHOBHOE ypaBHEHHE TMHAMHUKHU BPAIaTEIbHOIO JBUKEHHUS.
CdopmynupoBats Teopemy Llteiinepa

BrIBecTH BhIpaK€HUE MOMEHTA MHEPLIMHM OJHOPOAHOTO INCKA OTHOCUTEIBHO OCH,
IPOXOJAIIEH Yepe3 ero HEHTP NEPIEHIUKYISIPHO €T0 MII0CKOCTH

JlaTh BhIpaskeHue 3JIeMEHTapHOM pabOThI BO BpalllaTeIbHOM JIBUXKEHUU

JlaTh BeIpa’keHUe KMHETHUECKOM YHepIrun abCOMOTHO TBEPAOTO TeJa, BPaIaroIIerocs
OTHOCHUTEJIBHO 3aKPEINIEHHOMN OCH.

[ToueMy coxpaHsieTcs MEXaHUYECKas YJHEPIHsl MasTHUKa MakcBeiia?

Pasneant Hanpascénnocms u nomenyuan 31eKmpocmamuieckozo nois
JlaGopaTtopnas padora «MccieqoBanne XapaKTepPUCTHK JIEKTPOCTATHYECKOT 0 OIS

1.
1.

(O8]

UYro Takoe 31EeKTPOCTaTUYECKOE T10IIe?

Yrto Takoe MaTeMaTHYECKOE MOJIe AIEKTPUYECKOM HAMPSHKEHHOCTH U JUIS YETO OHO HYKHO?
CdopmynupoBaTs npaBuiia rpaduaeckoro MpeICTaBICHHs] BEKTOPHOTO MaTEMaTHIECKOTO
noJst

Onucatb CBOWCTBA CHIJIOBBIX TUHUMN AJIEKTPOCTATUYECKOTO MO,

[Touemy mose AMEKTPOCTATUYECKOM HANIPSHKEHHOCTH SBJIAETCS OTEHIUATBHBIM?
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Kak Ha3pIBaeTcs MOTEHIMAIbHAS SHEPTUSl AMHUYHOTO MOJIOKUTEILHOTO MTPOOHOTO 3apsaa
B QJIEKTPOCTATUYECKOM I10J1e?

Kak BbIpa3uTh cKaisipHOe MaTeMaTH4eCKOe ToJIe MOTEHIMAalla Yepe3 BEKTOPHOE
MaTEMaTHYECKOE M0JI€ 3IEKTPOCTATUUECKON HANIPSKEHHOCTHU?

Urto Takoe HaMpsHKEHUE, M KAKOBA €T0 CBSI3b C pa0OTOMN AIIEKTPOCTATUYECKHUX CHUIT?

UYro Takoe rpaJueHT CKaJIpHOTO M0JIs?

Kak BbIpa3uTh noJje 371eKTpOCTaTHUECKON HANPsKEHHOCTH Yepe3 CKaISIpHOE T10JIe
noTeHIana?

Pa3nen 3akonwvt nocmoannozo moka

JlaGopatopnas padora «M3yueHue 3aKOHOB MMOCTOSIHHOTO TOKA»

UTo Takoe MIOTHOCTh ANEKTPUUECKOT0 ToKa U cuiia Toka? KakoBa cBsIi3b MeXKy HUMU?
UTo Takoe CTOPOHHUE CUITBI?

Cdopmynuposats 3akoH Oma B muddepenimansroii popme.

UTo Takoe CONpOTUBJIEHUE yyacTKa?

Uro Takoe 0HOPOIHBIN y4acTOK 1enu? M300pa3uTh ero aJIeKTPHUYECKYIO CXEMY.

Uro Takoe DC?

Uro Takoe HeOTHOPOIHBIN ydyacTok nenu? M300pa3uTh ero 3MeKTPUIECKYIO CXEMY.
3anucaTh UHTETPATbHBIN 3aKOoH OMa JIsl y4acTKa e U 0ObSICHUTh YHEPTEeTHICCKUN
CMBICJI Ka)XJIOTO WICHA.

YTo Takoe CuCTEMaTUYECKasl MOIPEIIHOCTh U3MEPEHHUS.

Kaxoii amnepmerp siBisieTcs ncalbHbIM?

. Kakoii BoibTMETp SIBIIIETCS UCaTbHBIM?

Paznen Hnmepghepenyusn
Jlaboparopnasi pabora «Uccienopanue nurepdepeHH CBETa ¢ MOMOIIbLIO OUNPU3MBbI

Dpenen»

1.
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Uro Takoe siBIeHUE HHTEPPEPEHITNN?

SBAAIOTCS TN CTOSTYME BOJIHBI IPUMEPOM KOT€PEHTHOCTH?

Kaxue BoTHBI Ha3bIBAIOTCA KOTEPEHTHBIMU JIPYT APYTy?

Hanummure BbipaxeHne HHTEPPEPEHIIMOHHOTO YieHa B cllydae ABYXJIy4eBOU
UHTEPEPEHITHH.

Cdhopmynupyiite yciioBue KOTepeHTHOCTH JIBYX MEXaHHUUECKUX WM PATUOBOIH
CdhopmynupyiiTe yciioBHE KOTEPEHTHOCTH JIBYX CBETOBBIX BOJIH

YT0 Takoe ONTHYECKUHN X017

Cdhopmynupyiite ycrinoBusi HHTEp(HEpPSHIIMOHHOTO MAKCHMyMa 1 MUHUMYyMa
N3o6pasure cxemy FOHra 1 3anuminTe BoIpaskeHUE Pa3HOCTH ONTUYECKOTO X012
Cdhopmynupyiite yciioBue BpeMEHHON KOTEPEHTHOCTH

. 3anuimTe BhIpaXkKeHUE Pa3HOCTU ONTUYECKOTO X0/1a B TOHKOM IUIEHKE MPH HOPMAJIbHOM

aJICHUH TJI0OCKOM CBETOBOM BOJIHBI Ha €€ TOBEPXHOCTb.
Paznen Jugppaxyusn
JlaGopaTopHas padora «Mccaenopanne tuppaxkuun Ppaynrodepa Ha

AUPPAKIMOHHON peléTKe»

Nk W=

Uro Takoe sBIeHUE AUPpaKIUH

Kaxk Ha3pIiBaeTcs ONTUKa B OTCYTCTBUM TUDPAKITIH?

Cdopmynupyiire npunmn Iroiirenca-Openens

OO0BsicHuTe siBIeHNE TUGPAKIMK ¢ TOYKW 3peHus npuHiumna [ roirenca-Openerns.
Uro Takoe qudpakius Opaynrodepa npu najgeHUH MIOCKUX BOJIH HA MPENSTCTBUE?
Omnpenenure NIMPUHY CBETOBOTO OTKJIMKA OT IIENU IUPUHON d P MaJleHuU Ha Heé
IJIOCKOM MOHOXPOMATHUYECKOM CBETOBOM BOJIHBI, UCXOMS U3 COOTHOLLIECHHUS
HEONpeIeIEHHOCTEN KOOPANHATA-BOJIHOBOE YHCIIO.
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ChopmynupyiiTe mpaBuiIo 0TOOpa rIaBHBIX TH(PPAKITMOHHBIX MAKCUMYMOB MPHU AU PAKIIANA
@payHrogepa IIoCKUX BOJIH Ha OJTHOMEPHOM TU(PPaKIMOHHON pemeéTKe

Yro Takoe mapameTp nudpaxiun?

Kak cooTHOCsTCS 3HaYeHHs mapameTpa TUpPakIUuy B cliydae FreOMeTPUUECKOM ONTHKH,
nudpakaun Openens u qudpaxinun Opaynrodepa?

MoskHo 1 oayuuTh audpaxiuio OpayHrodepa Ha chepuiaeckux BOIHAX?

Pasneasnl Keanmogo- onmuueckue agenenun u Inemenmopl KGAHMOGO MEXAHUKU
JlaGopaTtopHas padora «M3yueHue cieKTpa U3JIy4YeHUSI aTOMa BOAOPOAA»

1.

LRI WD

3anumute GOpMyIIbl KOPITYCKYJISIPHO-BOJIHOBOTO AyaJlu3Ma JJIs 3JIEKTPOMAarHUTHOTO
U3ITy4EeHUs

Kakwue sxcriepuMeHTaIbHO YCTaHOBIICHHBIE MTOJIOKEHHUS aTOMHOM (hr3uku Hadana XX Beka
HE MOJJAI0TCS KJIIACCUYECKOMY ONHCAHUIO?

Cdopmynupyiite noctynarsl bopa s atoma Bogopoaa

Yro TaKkoe ri1aBHOE KBAHTOBOE YHUCIIO?

Urto Takoe crekTp?

Yro Takoe cepus B CIIEKTpax U3IIyYEHUS WIN NOTJIOUICHHs aTOMaMH Bogopoaa’?

Uro Takoe sHEprus HOHMW3ALUK aTOMa Bojopoaa?

3anuIuuTe BBIPAKEHUE YHEPTUH JIEKTPOHA B aTOME BOJOPO/Ia Yepe3 YHEPTUI0 HOHU3ALNH
3anumuTe cepraibHylo popmyity banbmepa

B B030yx/1€HHOM aToOMe BOIOPO/ia SJIEKTPOH HAXOAUTCS Ha 4eTBEPTOM ypoBHE. CKOIBKO
JIMHUM MOSBUTCS B CIIEKTPE U3ITyYEHUS TAaKOro aroma?
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