MNPUJIOXXEHUE

POHJ OHEHOYHbLIX CPEIACTB

ITpu n3yuennu qucuuiuinHbl «PU3nKa» NpUOOpETarOTCs CIEAYIOIINE KOMIIETEHIUH:

OIIK-2 - criocoOHOCTBIO TPUMEHSTH COOTBETCTBYIOIINN (PU3NKO-MAaTEMaTUYECKH armapaT, METO/Ibl aHAJIN3a U MOJCIIMPOBAHHS, TECOPETUIECKOTO
U 3KCIIEPUMEHTAJILHOTO UCCIIEI0BaHMsI IIPU PELIEHUH IPOPECCHOHATIBHBIX 3ajiau.

Tak kak JaHHBIE KOMIETEHIIUH PUOOPETAIOTCS Yepe3 OCBOSHHE IIEJIOT0 psiAa IUCIHUILIMH U IPOYMX BUIOB y4eOHOU paboThl (pakTuka, Jadopa-
TOpHBIE pabOThI), IPU IPOMEXKYTOUHOM aTTECTAllMK OCYLIECTBISETCA MPOBEPKA HE CAMUX KOMIIETEHIMI, a COOTHECEHHBIX C HUMH PE3yJIbTaToOB 00Y-
YEHUs1, KOTOpbIe (POPMHUPYIOTCS B X0/1€ U3YUCHHSI JAHHOMN TUCIUILIHHBI.

Pe3ynpraTsl 00yueHus IO JaHHOM AMCLMILIMHE — 3TO NepeYeHb 3HAaHUN, yMEHHUH 1 HAaBBIKOB (BJIaJ€HUI), KOTOpbIE OBUIM MPHOOPETEHHI B XO€ €€
u3ydeHus. Pe3ynpraThl 00yueHus SIBISIOTCS U3MEPSEMBIMU U UX JOCTH)KEHUE SIBISIETCS MOATBEPKICHUEM TOTO, YTO 3allJIaHMPOBaHHBIN 3Tan (Gopmu-
POBaHMsI KOMIIETEHIIUU JTOCTUTHYT.

dopma NpOMEKYTOYHON aTTECTALUH — IK3aMEH.

[lepeueHs KOMMIETEHLIUN U 3TAIbI UX HOPMU-
pOBaHUS B MPOLIECCE OCBOSHHSI 00pa3oBa-
TEJIbHOU MPOrPaMMBI 110 TUCHHUTUINHE

OmnucaHue nokasareliel u KpUTCPUCB OLICHHBAHHA KOMHCTGHL{I/Iﬁ Ha pa3/IMYHbIX 3TallaX UuX (I)Op—
MHPOBAHUS, OITMCAHUEC HIKAJI OUCHUBAHUA

Komnerennus Oran [Tokaszarens ouennBanuss | Kpurepuil onenu- [Ixana oueHnBaHusA
BaHUs

OIIK-2 - cnoco6HOCTRIO TIpU-| HawanmpHblii | 3HATH COOTBETCTBYIOIIMI|YPOBEHb YyCBOCHHS |OTIHMYHO:
MEHSATh COOTBETCTBYIOIINN ¢u3nko-MaTeMaTuyeckuii  |Marepuana, npeay- |l. CTyaeHT caMOCTOSTEIbHO pEelIMi 3a4ady U
¢u3uKO-MaTeMaTUYECKUN  arl- anmapar, METO/bl aHajlh3a M(CMOTPEHHOTO MPO- |[OJHOCTHIO MOSCHWI (PU3NYECKHE SIBICHUS U
napart, METOJbl aHaJlu3a U Mo- MOJIETTUPOBAHUs, TEOPETHYE-TPAMMOH Kypca, 3aKOHOMEPHOCTH, YKa3aHHBIE B 3a/1a4€.
JIeJINPOBAHUS, TEOPETUUYECKOTO CKOTO U 3KCIIEpUMEHTAIbHO-|ypOBEHb packphITus |2. Ilpu oTBeTe Ha 1Ba TEOPETHUECKUX BOIpOCa
U DKCIEPUMEHTAIBHOIO MHC- IO UCCIIE0BaHMs MPHU pelle-| IPUIUHHO- M3JIaraeT UX SCHO C IOJIHBIM ITOHMMAaHHWEM 3a-
CIIEJIOBaHMSI TPU  pEIICHUU HUU TPO(GECCHOHATBHBIX 3a-|CIIEICTBEHHBIX CBA- |KOHOB M SIBJICHHI: MPUBOAUT 3aKOHBI, YKa3bIBa-
npodecCHOHATBHBIX 3aau. Jad. 3el, KauecTBO OTBE- |€T TPaHULbI PUMEHEHUs], BBIBOAUT (HOPMYIIbI,

OcHoBHOH | VYMeTb HNPHUMEHATH COOT-|Ta. MOSICHSIET OTBEThl PUCYHKOM, MOKa3bIBAET IMOJI-

BETCTBYIOILAN ¢buzuko-
MaTeMaTHYEeCKUN  anmapar,
METOZBl aHAIN3a U MOJCIIH-
pOBaHUsA, TEOPETHYECKOTO H
JKCIIEPUMEHTAIBHOTO  HC-
CIIEIOBAHMS IPU PpELICHUU
npoecCHOHATIBHBIX 3a/1au.

HO€ 3HaHWE B NMPHUMEHEHMsS (U3UYECKUX SIBIIE-
HUW B TIpUpOJE, TexHUKe (TmpodeccrnoHambHOn
cdepe), IPOMBIIIIIEHHOCTH.

Xopowo:

1. CTyneHT caMOCTOSITENIbHO PELIMI 3a7auy U
MOSICHWJI OCHOBHBIC (DM3WYECKHE SBICHHUS, 3a-
KOHBI U 3aKOHOMEPHOCTH, MPUMEHSEMbIE B 3a-
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3akiIroun-
TENbHBIN

Bnagerp  cnmocoGHOCTBIO
MPUMEHATh COOTBETCTBYIO-
107071 ¢busuko-
MaTeMaTUYECKUK  amnmapar,
METOJbl aHAIM3a U MOJIEIU-
pOBaHMS, TEOPETUYECKOTO U
SKCIEPUMEHTAIIBHOIO  HC-
CIEAOBaHUs MPH PELICHUHU
npodeccroHaNbHBIX 3a/1ad.

Jaue.
2. Ilpu otBere Ha 2 TEOPETHUECKUX BOIIPOCA
JIOITyCKAeT HEKOTOPbIE HETOYHOCTH (MaKCUMYM
JIB€), B LIEJIOM IIOKA3bIBAET IIOHMMAHNUE OCHOB-
HBIX 3aKOHOB, 3aKOHOMEpPHOCTEHl U sBIICHUII,
paccMmarpuBaeMblx B Bompocax. IIpu mosicue-
HUM BbIBOAA (OPMYN CTYAEHT MOXKET JOIyC-
KaTh HEOOJIbIINE HETOYHOCTH, B MPUMEHEHUU
bu3nyeckux SABICHUH B IPUPOJE, TEXHUKE
(mpodeccronanbHON cdepe), MTPOMBIIIICHHO-
CTH TIOKa3bIBAaeT IIOJHOE BJaJICHUE MaTepHa-
JIOM.

Y10BJIETBOPHUTEIBHO:

1. CryneHT 3aTpyJHWICS PELIUTh 3aa4y CaMo-
CTOSITEJIBHO, OJTHAKO, B PE3yJIbTaTe HaBOAIINX
BOIIPOCOB INPENOJIaBaTENsI CIIPABUIICS C HEIO.

2. Ilpu oTBeTe Ha 2 TEOPETUUECKUX BOIIpOCa
JIOITYCKaeT MOrPEUIHOCTH, CBSI3aHHBIE C TIOHU-
MaHHUEM 3aKOHAa, OCHOBHBIMH BBIBOJAMH U
CJIEZICTBUAMU U3 HETo. MOXKeT yka3ath popmy-
JUPOBKY 3aKOHA M €T0 IPUMEHEHMSI B IPUPOJIE
u TexHuKe. OTBE4aeT Ha JONOJHUTENIBHBIE BO-
IIPOCHI ITpernojaBaTeis (MUHUMYM Ha J1Ba).
HeynoBiieTBOpUTEJIBLHO:

1. CtyneHT He pemu 3aja4y U He TOHUMaeT
HABOJSIIMX BOIIPOCOB IPENOJABATENS, 110 €€
pEIIEHUIO.

2. He naer oTrBeTa Ha OJMH BONPOC, YKa3aHHBIN
B Omiiere, o0 BTOPOMY IOKa3bIBaeT MOBEPXHO-
CTHBIE, OTPBIBUCTHIE 3HAHMSI: HE MOXKET JaTh
MOJIHOCTBIO OIpeieleHus (PU3NIecKoro sBie-
HUS, BBITIOJHUTh PUCYHOK, (PU3MUECKUI 3aKOH
3aMHCHIBAET C OIMOKaMHU.




TUITIOBBIE KOHTPOJIBHBIE 3AJIAHUSA UJIM UHBIE MATEPUAJIbBI,
Heo0XoaUMBbIe J1JISl OLeHKH 3HAHUI, YMEHU I, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,
XapaKkTepU3yUuXx 3Tansl GopMupoBaHus KOMIIETEHIUI B MpoLecce 0CBOCHH S
0o0pa3oBaTeJbHOM MPOrPaMMbl

1. BOITPOCBI K 3K3AMEHRY 11O JUCIUIIVIMHE «®PU3UKA»

1.1. BOITPOCKI K DK3AMEHY HA ITPOBEPKY ®OPMUPOBAHHUA HAYATTFHOI' O OTAIIA
KOMIIETEHI[UY OITK-2:

1 cemecTp

Yacrs |. Mexanuka

1. KuHemMaTHKa NOCTYNATEJIbHOI0 ¥ BPAIIATEIbHOI0 IBHKCHUS
1. ®opmsl cylecTBOBaHUS MaTEpPUU: IPOCTPAHCTBO, BpeMsl, ABWKeHHe. Kitaccuueckas, KBaH-
TOBAsI U PEJSITUBUCTCKAs MEXaHHKaA.
2. Mopenu B Mexanuke. Cucrema otcueta. TpaekTopusi, IJIMHA ITyTH, BEKTOP MEPEMEIICHUS.
3. CKopoCTbh U YCKOpPEHHE.
4. JIBuKeHHE MaTepUAIbHOM TOUKU IO OKPYKHOCTH. YTJIOBas CKOPOCTh U YIJIOBOE YCKOPEHHUE.
5. HopMmasibHOE 1 KacaTesibHOe YCKOPEHHUSL.
2. luHaMHUKAa NOCTYNATEJbHOI0 M BPAIIATeJIbHOI0 ABUKEHUS
1. Ilepssiii 3akoH Herorona. Macca. Cuina.
2. Btopoii 3akoH HeroToHa.
3. Tperuii 3akon HetoToHa.
4. Cumbl TpeHUS.
5. 3aKkoH coxpaHeHMs umiynbca. LlenTp macc.
3. Padora u yHeprus
1. Dueprus, pabota, MOLUTHOCTb.
2. Kunerndeckas U MOTEHLIMAIbHAS SHEPTUHU.
3. 3aKOH COXpaHEHUS SHEPTHH.
4. I'paduueckoe npeacTaBIeHUE SHEPTUH.
5. Ynap abCconoTHO YIIPYTrUX U HEYNPYTUX TE.
4. MexaHHMKa TBepAOro Tejia
MomeHT uHepuu.
Kunernueckast 23Heprust BpalieHHUs.
MowmeHT cuiibl. YpaBHEHUE TMHAMUKH BpAIaTeIbHOTO JBUKEHUS TBEPAOIO Tea.
MoMeHT nMITyJIbca 1 3aKOH TO COXPAHEHUS.
. I'mpockor.
5. Tarorenue. JaeMeHThI TEOPUH MOJIA
1. 3akonsl Keruiepa. 3axkoH BCEeMUPHOTO TATOTEHUS.
2. Cuna TspxecTH U Bec. HeBecoMoCTb.
3. Tlone TATOTEHHUS U €ro HaNpsHKeHHOCTh. PaboTa B mose Tsrorenust. [loTeHnnan mosus TATOTEHHS.
4. KocMH4ecKkHe CKOpOCTH.
5. Heunepumanbnbeie cuctemsl oTcyeta. CHIIbl HHEPIUH.
6. DJieMeHTbl MeXaHUKH KUAKOCTeil
1. JlaBneHue B )KUJIKOCTH U rase.
2. YpaBHEHHE HEpa3pbIBHOCTH.
3. YpaBuenue bepHysmm.
4. BszkocTh (BHyTpeHHEe TpeHue). JlJaMuHapHbIi U TypOyJIeHTHBIH PEKUMBI TEUSCHHST KU IKOCTEH.
5. DJleMeHThI ClleHAJIbLHOH TeOPHH OTHOCUTEIbHOCTH
1. TIpeoGpazoBanus ["amunes. MexaHu4eCcKUil MPUHIMIT OTHOCUTEIILHOCTH.
2. TlocTynatel cnenuaibHOM (YaCTHON) TEOPUH OTHOCHTEITHHOCTH.
3. Ilpeo6pazoBanus Jlopenna. CienctBus u3 npeodpazoBanuii JlopeHna.
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4. VIaTepBasl MEXKIY COOBITHSIMHU.
5. OCHOBHOI 3aKOH PEIATUBUCTCKON TMHAMUKH MaTEpUaIbHONW TOUKH.
6. 3aKOoH B3aMMOCBSI3U MacChl U SHEPTUU.

Yacrs |1. OcHOBBI MOJIeKYyIAPHON (PU3NKH U TEPMOIHUHAMUKHI

1. Moneky/isipHO-KMHETHYECKAsl TEOPUS H1eaTbHbIX Fa30B

1. Craructuueckuii U TepMOIUHAMUYECKUM METO Ibl. ONBITHBIE 3aKOHBI UICAJIBHOTO ra3a. Y paBHEHHE
Knaneiipona — Menpeneena.

2. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KHHETHUECKON TEOPUH UCATLHBIX T'a30B.

3. 3axoH MakcBesuia 0 pacipe/IeJIeHUd MOJIEKYI UEAIbHOTO Ta3a 10 CKOPOCTSIM U DHEPTHSIM
TEIJIOBOTO JABUKCHUSI.

4. Bapomerpuueckas ¢opmyna. Pacnpenenenue bonbsimana.

5. OnbITHOE 000CHOBAaHUE MOJIEKYISIPHO-KMHETUIECKOM TEOPHUH.

6. SIBieHus mepeHoca B TEPMOJUHAMUYECKH HEPABHOBECHBIX CHCTEMAX.
2. OCHOBBI TEPMOTMHAMHUKH

1. Yucno crenenet cBOOOABI MOJIEKYIIbI. 3aKOH PABHOMEPHOTO pacIpeieeH s SHEPTUU IO CTENEHIM
cBO0O/1bI MOJIEKYIL.

2. llepBoe Hauano TepMoarHAMUKH. [I[puMeHeHe epBOro Hayaia TepMOAMHAMUKH K
U30IIPOLIECCaM.

3. Pabora rasa npu u3MEHEHHH €ro 00beMa.

4. TennoeMKOCTb.
5. Anuabatuyeckuii nporecc. [ToauTpornHelii mporecc.
6. Kpyrosoii mporuecc (uuki). O6parumbie 1 HeOOpaTUMbIE IPOIECCHI.
7. DHTpOIHUS, €€ CTATUCTUIECKOE TOJKOBAHKUE U CBSI3b C TEPMOJIMHAMUYECKON BEPOATHOCTHIO.
8. Bropoe Hauano TepMOAMHAMUKH.
9. TeruoBbie ABUTATENH U X0JMoAWIbHBIC MammHbI. [{ukir Kapro u ero KII mis upeanpHOTO rasa.
CBoiicTBa KAIKOCTEH
1. CgoiicTBa xxuakocteil. [loBepxHOCTHOE HATSKEHHE.
2. CmauuBaHue.
3. JlaBiieHWe TIOJT UICKPUBJICHHOM MMOBEPXHOCTHIO JKUKOCTH.
4. KanumisipHble SBICHUS.

3.

Yacrts I11. KosiebaTenbHble 1 BOJIHOBBIE POLIECCHI

1. Kore6anus
1. TapMoHuyeckue KonebaHus.
2. IlpyxuHHBII MassTHUK. DU3NYECKUI U MaTEMAaTUIECKUI MasTHUKH.
3. CBobGopansle 3aTyxatouue konebanus. uddepenunansnoe ypaBHeHHE CBOOOTHBIX 3aTyXaOIINUX
KOJIEOaHUH.
4. BeiHyxaeHHble koeOanus. uddepenunanbHoe ypaBHEHHE BBIHYKICHHBIX JIEKTPOMAarHUTHBIX KO-
nebanwuii. Pezonanc.
2. BosiHbl
1. Berymiast BosiHa. BosTHOBOE ypaBHEHHUE U €T0 pelIeHUE.
2. I'apmonnueckas BoiHa. OTpaskeHUe BOJIH.
3. Mudpaxums. MaTEpdepeHms BoIH.
4. Crostuasi BOJHA. DHEPIrus BOJIHBL.
5. Konebanus crpyHbl. 3ByKOBbIE BOJIHBI.
6. Ddodext Jomnepa.

Yacrtp V. DilekTpU4ecTBO 1 MarHeTU3M

1. DekTpryecTBO
1. DnemeHTapHBIN AIEKTPUIECKUI 3apsil, AUCKPETHOCTD 3apsiaa. 3aKOH COXpaHEHHS 3apsiia.




3akoH KynoHa.

2. Dnektpocratuyeckoe mnosie. HanpspkeHHOCTh 3ieKTpocTaTiHueckoro noist. Cunosble auHud. [ToTok
BEKTOpa HAIPSHKEHHOCTH.

3. IlpuHIHMI Cyneprno3uIiy eKTpocTaTndeckux mosei. [lone numons.

4. Teopema Octporpajckoro-I'aycca u ee mpuMeHEHHE I pacyeTa HEKOTOPBIX IEKTPOCTATUYECKUX
noJiel (TIOCKOCTH, ABYX IIOCKOCTEH, cephl, Iapa, MIIHHIPA).

5. Pabota npu nepemenieHny 3apsiia B IOCTOSHHOM 3JIeKTpU4ecKoM rnouie. Llupkymsus Bekropa Ha-
IPSDKEHHOCTH 3JIEKTPOCTAaTUUECKOT O TIOJIS.

6. IloTeHuMan 3MeKTPUUECKOro MoJisl. DKBUIOTEHIIMAIbHAS IOBEPXHOCTh. CBA3b HANPSKEHHOCTH I10-
JI5 C €T0 MOTEHIIUAJIOM.

7. Tunsl quanexTpukoB. [lonspusanus AU3IEKTPUKOB.

8. IlonsipuzoBaHHOCTH. HanpsykeHHOCTH OIS B MAJIEKTPHUKE.

9. Dnekrpuueckoe cmenieHue. Teopema ["aycca 11 31€KTPOCTATUYECKOTO OIS B JUDJICKTPUKE.

10. AudnekTpuueckas MpOHUIIAEMOCTb cpefibl. CerHETOAIEKTPHUKH.

11. ITpoBOJHHMKH BO BHEIIHEM 3JIEKTPOCTAaTUYECKOM ToJie. Pacnipenenenue 3aps0B B IPOBOJHUKAX.
DnexTpuuecKas EMKOCTb U30JMPOBAHHOTO IPOBOIHUKA.

12. KonzeHcaTopsl U UX COEAMHEHUS. DHEPrusl 3JEKTPOCTATUYECKOTO TOJIS.

13. Dnexrpuueckuii Tok. Cuiia Toka. [ImoTHOCTH TOKA.

14. CropoHHue cuiibl. DJIEKTPOIBUKYILAS CHIIAa U HANpsKEHUE.

15. 3akon Oma B nuddepennuansHoit popme. ConpoTuBICHHE MPOBOTHUKOB.

16. Pabota n momHOCTh TOKa. 3akoH J[xoyis-JleHma.

17. DnexTpuyeckuil TOK B JIEKTPOJINTAX.

18. DnexTpuyeckuii TOK B ra3ax. ['a3oBble pa3psbl.

2 cemecTp

YacTts |. DileKTpryecTBO 1 MarHeTU3M

1. MarneTusm
1. 3akon buo-Casapa-Jlannaca u ero npuMeHeHHE K pacyeTy MarHUTHBIX 10JIeH (IIPOBOIHUKA KOHEY-
HOM JUIMHBI, KPYTOBOT'O TOKa). MarHUTHBIA MOMEHT.
2. 3akoH AMnepa. BzaumoeiicTBue napauieabHbIX TOKOB.
3. JleiicTBHEe MarHUTHOTO TIOJIST Ha JIBIOKYyIIUHCs 3apsi (cwia Jloperia). J[BmkeHue 3apsokeHHBIX Yac-
THLl B MATHUTHOM I10JI€.
4. Hupkynsuus BEKTOpa UHIYKIIMM MarHUTHOTO noiist. Teopema o HMPKYISIMKA BEKTOpa MHIYKIIUU
MarHMTHOT'O HOJIS.
5. MarnuTHOe 1oJjie COJIEHOUAa U TOPOU/IA.
. Ilotok BekTOpa MarauTHOM MHAYKIMU. Teopema ["aycca 11 MarHUTHOTO MOJISL.
. Pabora no nepemenieHno NpoBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJIE.
. MarHuTHble MOMEHTBI JJIEKTPOHOB U aTOMOB.
. una- n mapamarsetu3m. HamaranueHHOCTh. MarHuTHOE 10JIE€ B BEIIECTBE.
10. Teopus peppomarseTusma.
11. SBnenue snekTpomMarHuTHOM MHAYKIMH. 3akoH Papanes. [Ipasusno Jlenna.
12. Camounpaykuus 1 B3auMHas MHIyKIus. MHnykTuBHOCTB. Tpancdopmaropsl.
13. Toku npy 3aMBIKAHUU B Pa3MBIKAaHUH LIEITH.
14. DHeprust MarHUTHOTO TOJISL.

©O© o0 ~NO

Yacrp |l. DnekTpoMarHuTHbIE KOJI€0AHUS U BOJIHBI

1. DylekTpOMArHUTHBIE KOJIEOAHUSA
1. DnexrpomaruuTHble Konebanus. KonebarenbHbIi KOHTYD.
2. AHanorust MeXIy MEXaHUIECKHMH U SJICKTPOMAarHUTHBIMHU KOJICOAHUSIMH.
3. duddepenumanbHoe ypaBHeHHE CBOOOIHBIX 3aTyXalOIINUX JIEKTPOMAarHUTHBIX KOJIeOaHU.
4. TnddepeHnnanbHOE ypaBHEHNE BIHYK/IEHHBIX 2JIEKTPOMAarHUTHBIX Kojiebanuii. Pezonanc.
5. IlepemenHbli TOK. EMKOCTh M HHAYKTUBHOCTH B LI€ITH IEPEMEHHOT0 TOKA.




6. Pe3onanc nanpspkeHuil. Pezonanc TokoB.

7. Buxpeoe anekrpudeckoe nose. Tok cmemenus. [TonHbIi TOK.

8. DnexTpoMarHuTHOE moJje. Y paBHeHHs: MakcBelia s 3JeKTPOMarHUTHOTO TOJISI.
2. DJIEeKTPOMATHUTHbIE BOJIHBI

1. DnexTpomaruuTHele BOJHBL. BonHoBoe ypaBHeHue. JuddepenuuanbHoe ypaBHeHHE
3JIEKTPOMATHUTHOMN BOJIHBI.

2. DHeprus 3J1eKTPOMAarHUTHBIX BOJIH. MIMITyJbC 31€KTPOMarHuTHOTo noJjisl. [ITOTHOCT SHEPIrUu.
Bexrop YMoBa- IloiiHTHHTa.

3. U3nyuyenune nunons. Il pumeHenne 31eKTpOMarHuTHBIX BOJIH.

Yacrs |11. OnTuka. KBanToBasi npupoaa u3jiy4eHus

1. DyleMeHTBI reOMeTPUYECKO M IJIEKTPOHHOM ONTUKH.
1. OcHoBHbIe 3ak0HbI oNTHKU. [lonHOE oTpakenue. Ilpunuun ®epma.
2*, Tonkue nuH3bl. M300pakeHre MPEAMETOB C IIOMOIIBIO JIUH3.
3*. AbGeppanuu (MIOTPEITHOCTH) ONTHYECKUX CHCTEM.
4. DneMeHThI 3JIEKTPOHHON ONTHKH.
2. Untepdepenuns ceera.
1. KorepeHTHOCTE 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.
2. Uatepdepennus ceera. OnbiT FOHTA.
3. MeToasl HaOr0 1eHUsT HHTEp(EpEHITNH CBETA.
4. NnTepdepeHiys cBeTa B TOHKUX IUICHKaX.
5. [Ipumenenne uaTep(PEepeHIINM CBETA.

3. Iudpaxkuus cBera

1. Ilpunuun ['toiirenca — Dpenens.

2. Meton 308 @penens. IpsamonnHeiHOE paclipOCTpaHEHUE CBETA.

3. dudpaxmust OpeHens Ha KPYriioM OTBEPCTHH U JIUCKE.

4. Nudpaxus OpayHrodepa Ha OJHON IIEIH.

5. dudpakaus Opaynarodepa Ha TudpaKIIMOHHON pelIeTKe.

6. Audpakiuus Ha mpocTpaHCTBeHHOM perietke. Popmyna Byneda — bparros.
7. Pa3pemaromasi CrtocOOHOCTh ONTUYECKHUX TPHOOPOB.

8. ITonsiTe o rojorpadpum.

. B3aumopeiicTBue 3/1eKTPOMAarHUTHBIX BOJIH ¢ BelecTBoM. Ilossipuzanus ceera.
1. Iucnepcus cBeTta. DIeKTpOHHAs Teopus Aucnepcuu csera. Ilornomnienne ceera.
2. Ddodext omnepa.

3. EcTecTBEHHBII U NOJIIPU30BAHHBIN CBET.
4. lonspuzanus cBeTa Npy OTPAXKEHUU U PEJTOMIICHUH Ha TPAaHULIE IBYX
IUDJIEKTPUKOB. 3aKOH bprocrepa.
5. [IBoiiHoe nyuenpenomienue. [lonspuzannoHHbIe IPU3MBI U ITOJISPOUIBIL.
6*. MckyccTBeHHast onTUYecKast aHU30TPOIIHSI.
7*. BpaleHue miocKoCcTy NOoJIspU3aiu.
S. KBanTOBasi npupoaa H3J1y4eHHUs
1. TennmoBoe U3Iy4EHUE U €r0 XapaKTEPUCTHUKHU.
2. 3akoHbl TemoBoro uanyuenus (3akon Kupxroda, 3axonsl Credpana — bonbliMaHa U cMelieHUs

Buna, popmynsl Panes — Jl>xunca u [Inanka).

3*. OnTrueckas nupoMeTpusi. TerioBble HCTOUHUKHU CBETA.

4. Bunp! orosnextpuueckoro 3¢ ¢exra. 3akoHbl BHEIIHET0 GpoTorddekra.

5. YpaBHenue DiiHIITeiHA A5 BHe1IHero poTtosddexta. [Ipumenenne porosddexra.

6. O dext KomnToHa u ero aneMeHTapHasi TEOpHUs.

7. Macca u umnyinbc ¢potoHa. Jlapnenue cBera. KopnyckynsipHO- BOJHOBOM Jyalu3M CBETa.
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Yactp 1V. Di1eMeHTHI KBAHTOBOM (PM3MKH aTOMOB, MOJIEKYJI U TBEPABIX TeJl.

1. Teopusi aTroma Bogoponaa no bopy.
1. Monenu aroma Tomcona u Pesepdopra.
2. JIuHeluaThIil CIEKTp aTOMa BOJOPO/A.
3. Iloctynatsl bopa. Cnektp aroma Bogopoza o bopy.
4. Onbitel @panka u I'epua.
2. DJjieMeHTbl KBAHTOBOW MEXaHUKH.
1. KopnyckynsipHO-BOJIHOBOM Ayanu3M CBOWCTB BeulecTBa. I'unoresa ae bpoits.
2. CooTHOIIEHNE HEOTIPEICTICHHOCTEH.
3. BonmHOBast GyHKIMA U €€ CTATUCTHUECKUI cMbICT. [IpMHIMT TPUUMHHOCTH B KBAHTOBOM MEXaHHKE.
4. Obmee ypasaenue [penunrepa. Ypapaenue lpeaunrepa a1 CTallMOHAPHBIX COCTOSTHHM.
5. JIBmKkeHHue CBOOOIHOM YaCTHIIBI.
6. Yactuna B OJHOMEPHOU MPSIMOYTOJIbHOM «IIOTEHIIMATIBHOM IME» ¢ OECKOHEUHO BHICOKUMU
«CTEHKaMU.
7. IIpoxoxaeHUE YaCcTUIIB CKBO3b TOTCHIIMAIBHBINA Oapbep. TyHHENbHBIN 2D (DEKT.
8*. JInHeHHbI! rapMOHMYECKHI OCHMIUIATOP B KBAHTOBOW MEXaHHKE.
3. DJjieMeHTbI COBPEMEHHOM (PU3UKH ATOMOB M MOJIEKY.I.
1. ATom BoZOpO/ia B KBAHTOBOM MEXaHUKE.
2. 1s-cocTosiHUE 2IIEKTpOHA B aTOMe Bogopoaa. CriuH anekTpona. CHHHOBOE KBaHTOBOE YHCIIO.
3. [IpuHUMI HEPA3IUYUMOCTH TOXKIECTBEHHbIX yacTull. KBanToBas cratucruka boze — DiiHIuTeliHa 1
®epmu — Jupaka. DepMUOHBI U OO30HBI.
4. Ilpunuun ITaynu. Pacnpenenenue 31eKTpOHOB B aToMe 10 cocTosiHUsAM. [lepuonnueckas cucrtema
271eMEHTOB Meneneena.
5. PentrenoBckue cuekTpbl. MonekymspHbie criekTpbl. KoMOMHAIIMOHHOE paccesiHie CBETa.
6. [lornomenue. CioHTaHHOE U BBIHY)KJIEHHOE M3NydyeHusi. ONTHYECKHE KBAHTOBBIE [€HEPATOPBHI.
4. DjieMeHTbl KBAHTOBOM CTATHCTHKH
1*. BeIpokI€HHBIN JIEKTPOHHBIN I'a3 B METaJUIaX.
2*_ TloHaTHE O KBAHTOBOM TEOPHH TEIIIOEMKOCTH. DOHOHBI.
3*. BpIBO/IbI KBAHTOBOI TEOPUH 3JIEKTPOIPOBOIHOCTH METAILIIOB.
4* . CepxnpoBoauMocTs. [TonsaTtre 00 3dpdexre [[xo3edcona.
5. djeMeHTHI (PU3MKH TBEPAOTO TeJa.
1. IlonaTHE O 30HHOI TEOPUU TBEPABIX TeNl. MeTasuibl, AMIIEKTPUKHU U OTYTIPOBOAHUKH.
. CobcTBEeHHAsI MPOBOJUMOCTD MOJYTIPOBOJHUKOB. [IpuMecHast mpoBOIMMOCTb MOTYIPOBOIHUKOB.
. @OTONPOBOAUMOCTb MOJIYTIPOBOIHUKOB.
. KoHTakT AByX MeTasioB O 30HHOU TEOpUHU.
. TepmoanekTpuyecKkue IBJICHHS U UX IPUMEHEHUE.
. BeimpsiMiieHue Ha KOHTaKkTe MeTalil — MOJTYIPOBOAHHUK.
. KOHTaKT 311€KTpOHHOT0 U JABIPOYHOTO MOJYIIPOBOIHUKOB (P-N-TIEPEX0N).
. [lonmynpoBOTHUKOBBIE TNO/bI U TPUOBI (TPAH3UCTOPHI).

01N hn WD

Yacrtp V. DiiemenThl PU3UKH ATOMHOTO SIPA M 3J1eMEHTAPHBIX YaCTHIL

1. AtomHoe siapo. [ledekT Macchl ¥ SHEpTUs CBA3M siapa. SAaepHbie cunbl. Moaenu sapa.

2. PagnoakTHBHOE M3ITy4E€HUE U €ro BUBI. MeTO Ibl HAOMIOIEHUS U PETUCTPALIUN PATHUOAKTUBHBIX
W3JIY4eHUH U YaCTHIL.

3. 3aKoH paMoaKTUBHOTO pachana. [IpaBuia cMemenns. (a-pacnaz, [ -pacnan, [ -pacna, y-
U3IIyYEHUE).

4*, Pe3zonancHoe moromieHue y-u3nydeHus (3gdext Méccbayapa).

5. SlnepHble peakunu U UX OCHOBHBIE TUIIBI. Peakuus nenenus sapa. Llennas peakuus qeineHus.
Peakuus cunTe3a aTOMHBIX siiep. TepMosiiepHble peakiii.

6. Kimaccudukanus 31eMeHTapHbIX YacTUIl. THITBI B3aUMOJACHCTBUHN JIEMEHTAPHBIX YacThIl. YacTHIIBI
M aHTHYACTHUIIBI.

* MOBBIIIEHHBIN YPOBEHb




1.2. 34JJAYH K IK3AMEHY HA [IPOBEPKY ®OPMUPOBAHUA OCHOBHOI' O 2TAIIA
KOMIIETEHIUY OITK-2:

1 cemectp

3anava 1. Kozneco spawaemcs ¢ wvacmomoti n = 1500 06/mun. Onpedenums epawaiowuii momenm M, eciu
mowHocmo, pazsusaemasi konecom, N = 500 Bm.

3anaua 2. B 1 ke 0syxamomnozo 2aza Haxooumcs noo 0agieHuem p:8'104 Ila u umeem nromnocms p=4
Kke/m®. Hatimu snepauio mennoso2o 06udicenus MOIeKy 2a3a Npu SMux YCI0GUsX.

Banaua 3. [ea wapuka maccoti m = 0,1 2 kadxcowlii nodseuieHvl 6 00HOU mouxe Ha Humsx oaunou | = 20 cm
kagcoas. Ilonyuue oOunaxoswlil 3apsio, WapuKy pazouiucy max, Ymo HUmu o0pasoeanu mexcoy cooou
yeon a = 60 ° Havimu 3aps0 kaxcoo2o wapuxa.

2 cemecTp

3amaua 1. Boiuuciums yupkyiayuro éekmopa uHOYyKyuu 60016 KOHmypa, oxeamviséaioweco moxu ly = 10 A4,
I, =15 A4, mexywue 6 oonom nanpasnenuu, u mox lz = 20 A, mexywuii 8 BpPOMUBONONONCHOM HANPAGTIEHULL.
3amaua 2. B onvime FOnea omeepcmus oceewyanuco monoxpomamuveckum ceemom (A = 600 um). Pac-
cmosinue mexcoy omeepcmusimu d = 1 mm, paccmosmue om omeepcmuii 0o skpana | = 3 m. Hatimu no-
JIOJICEHUE MPeX Nepblx MEeMHbIX NOJIOC.

3anava 3. Hcnoawzys meopuio bBopa, svluuciums paouyc nepgotl 60po8cKoll opoumsl u CKOPOCMb JieK-
mpona na >moii opbume 014 uona 2enus He'.

1.3. 347JAYH K DK3AMEHY HA [IPOBEPKY ®OPMHUPOBAHUA 3AK/TFOYUTEIBHOI O DTAIIA
KOMIIETEHIIUH OITK-2:

1 cemectp

3anava 1. Crapso maccoti 10 ke obnadan ckopocmsio 200 m/c 6 epxuetl mouxke mpaekmopuu. B smoti
MoyKe OH pa3op8aics Ha 08a 0cKkoaKa. Menvuuil ockonok maccotl 3 ke noayuun ckopocms 400 m/c 6
npexcuem Hanpaeienuu. Havmu ckopocms 6mopo20 0CKOIKA nocie pa3pbled.

3anava 2. Ha memannuyeckoii cpepe paouycom R = 10 cm naxooumcs 3apao g = 1 uKn. Onpedenumso
HanpsceHnocms E snexkmpuueckozo nons 6 mouke, pacnonoxiceHHoll Ha paccmosivuu r1 = 8 cm om yeu-
mpa cgepeol.

3anaua 3. [lo monukomy konvyy paouycom R = 10 cm pasnomepHo pacnpeoenen 3apso ¢ TUHEUHOU NI0MHO-
cmoio T = 1 HKn/m. B yeumpe xonvya naxooumcs 3apso q = 400 nKn. Onpedenums cuny F, pacms-
2usaowy1o Koavyo. Bzaumooeticmeuem 3apsa006 konvya nperebpeus.

2 cemecTp

3amaua 1. Dnexkmpon, yckopeHHblll pazHoCmblo NOmeHyuanos 3 kB enemaem 6 macnummoe none coneHou-
0a noo yanom 30° k ocu conenouda. Yucno Amnep-eumroe conenouoa 5000 A-6. Jnuna conenouda 25 cm.
Haumu wae eunmosou mpaekmopuu 31eKkmpona.

3anaua 2. Ceem c onunoti onnwt A = 530 um nadaem Ha oughpaxkyuonmyio peuiemky, nepuod komopoil pager d
= 1,5 mxm. Hatimu yeon ¢ Hopmanwvio K pewienike, oo KOmopviM 00pazyemcsi MakCUMym HauboIbuie2o nopso-
Ka, eciu ceem naoaem Ha peutemiy HOpMAIbHO.

3amaua 3. Onexmpon 6 amome 8000p00a ONUCHIBAECMC 8 OCHOBHOM COCMOSHUU BOJIHOB0U (DYHKYUell

y(r)= ce/a, Onpeodenums omuoutenue eeposimuocmett ®1/wy npebvl8anus INEKMpPOHA 8 Chepuseckux
cnosx momyunou Ar = 0,01a u paouycamu r1 = 0,5a u r, = 1,5a.




2. METOAUYECKHUE MATEPHUAJIBI,
omnpeaessilonue Npoueaypbl OlleHUBAHUS 3HAHMA, YMEHMid, HABBIKOB M (MJIM) ONbITA eATeJIbHO-
CTH, XapaKTEePHU3YIIIUX ITaNbl (()OPMUPOBAHUS KOMIIETEH M i

Ha BceM mpoTskeHHH Kypca UMEEeTCsl BHYTPEHHSIS B3aUMOCBSI3b M IIPEEMCTBEHHOCTh BCEX BUIOB pa-
00THI (KOHTAKTHOM, C MpernoaBaTeieM B ayAUTOPUU U CAMOCTOSTEIBHON paboThl CTyaeHTa) 1Mo (HOpMHU-
POBaHMIO 3asBJICHHBIX KOMITETEHIIUH.

Ha ocHoBe pa3paboTaHHBIX 3K3aMEHALMOHHBIX BOIPOCOB U 33/IaHUIl HK3aMEHATOPOM COCTABIISIOTCS
SK3aMEHAllMOHHbIE OUJIEThl. DK3aMEeHAlMOHHbIE OUJIETHI MO COBOKYMHOW CIIOKHOCTH SIBJISIFOTCSI PaBHO-
IOCHHBIMMU. COI[Cp)KaHI/Ie 3K3aMCHAIlUOHHBIX 6I/IJIGTOB A0 CTYACHTOB HC JOBOAUTCA.

2.1. OFPA3EL] DK3AMEHAIIMOHHOI' O BUJIETA
TAJIBHEBOCTOUHGBIN TOCVIAPCTBEHHBIM VHHBEPCUTET ITYTELH COOBLIEHIA

Kadeapa «Pu3pka H Teop.Mex.» | DK3aMeHAUHOHHbI 6maeT Ne 1 | VIBep:xiamo
1-i cemectp 201 /1 yur. no JucuMInHe «PHsHKa» 114 | 3aB. Kadeapon
sK3aMeHaTop JInTBHHOBA M.H. HamnpasiIeHHd 13.03.02 Croi AB.
DIeKTpO3HepreTHKa U Honmab R0, -
3TeKTPOTEXHHUKA ol S R

1. ®opMbl cyIIeCTBOBAHUA MaTepHH: IPOCTPAHCTEO, BpeMs. IBIAeHHe. KIaccHueckad. KBaHIOBad 1
pPeIATHBHCICKAd MexaHuka. (OITK-2)

HANPAXCEHHOCME_E 3IeKMPUYEcK020 NOIA 8 MOYKE, PACNOIONCEHHON HA PACCMOAHUY F] = 8 ¢ om
yesmpa cgeprl. (OIK-2)

2.2. IIKAJIA OLHEHUBAHUA
[IpaBusIbHBIN OTBET HA BOIIPOC SK3aMEHAIIMOHHOI0 Ousera oueHuBaercs B 10 6ayuios.

O6uras cyMmma 6aJljI0B 32 OTBET OueHka 32 3K3aMeH
25 - 30 GayioB OTIMYHO
20 - 25 Gannos XOpOUIO
15 - 20 GamnoB yJIOBJIETBOPUTEIHHO
MeHee 15 OanioB HEY/IOBJICTBOPUTEIHHO

HToroBas orieHKa BbICTABJISIETCS IO peﬁTHHFy C YYC€TOM OLCHKH, nonyquHoﬁ 3a OK3aMCH II0 IIKaJC:

PeiiTunr % HTorosas oneHka
40 - 60 yJIOBJICTBOPUTEIHHO
60 - 80 XOpOUIO
80 -100 OTJIMYHO

B cnyuae, ecniu peditunr crynenta paseH 80-100%, utoroBasi orieHKa MOXKET OBITh BBICTaBIIEHA 0€3
JK3aMEHa.

K sKk3ameHy 1o JaHHOW AMCUHUIUIMHE JOMYCKAaeTCsl CTYIEHT OYHOM (QopMbl 00y4YeHHs, y KOTOPOTo
YCIIEIIHO CJJaHbI BCE MPAKTUYECKHE 3aJaHHS.

CopepxaHue SK3aMEHAIIMOHHBIX BOIPOCOB JOBOISTCS /10 CTYAEHTOB OYHOU (popMBbI OOyUeHUs JeK-
TOpPOM HE MO3/JHEE ABYX He/esb 10 Havaia 3a4éTHO-9K3aMEHAIMOHHON CECCHU.

DK3aMeH MPOBOJIUTCS BO BpeMsl 3a4ETHO-IK3aMEHAlMOHHON CECCUU COTJIaCHO PACIUCaHUIO.

Ilepen sK3aMEHOM BBIJIEJNIEHO CIEHUAIBHOE BpeMs I MPOBEACHUS IMpeadK3aMeHAIlMOHHBIX KOH-
cyabTanuii (00bIYHO, 32 OMH-/IBA JHS /10 1aThl IPOBE/ICHUS IK3aMEHA).

OI_ICHKa 3HaHPII>i, YMeHHﬁ, HAaBLIKOB, XapPaKTCPUIYIOMIUX STAIlbI (I)OpMPIpOBaHI/I}I HCKOMBIX KOMIICTCH-



[IUH, MPOUCXOIUT BO BPEMsI MPOBEICHHUS TPAIUIIMOHHOTO dK3aMeHa (TI0 OmiieTaM) Mo CIEIYIOIIeMY per-
JIAMEHTY:

1. Ilpu siBKe Ha PK3aMEH CTYACHT 00513aH UMETh MU ceOe 3aUETHYIO KHUXKKY JJIs MPEAbIBICHUS JK-
3aMEHATOpy U/WUIU pa3pelieHre JUPEKTOpa UHCTUTYTA.

2. CTyaeHT BBIOMpAET SK3aMEHAIIMOHHBIN OMIIET «BCIICITYIO).

3. DK3aMeHAIMOHHBIN OUJIET MOKHO OpaTh TOJBKO OJIUH Pa3.

4. CTyIeHT COCTaBIIIeT KPATKUIl MUCbMEHHBIM KOHCIIEKT OTBETOB HAa TEOPETUUYECKUE BOMPOCHI IK3a-
MEHAI[MOHHOT'0 OWJieTa U pelraer a8e 3a1ayu. Bo Bpems MOJAroTOBKU CTYJIEHTaM 3allpelieHo M0Ib30BaTh-
Csl KAKUMHU-TMOO BCTIOMOTaTe/IbHBIMUA MaTepuaiaMu.

5. CTyneHT mpoXOoauT YCTHOE cobeceoBaHME 1O BOMPOCY U 3aJayaMm Oujieta ¢ 3k3ameHaTopom. B
XO0JIe YCTHOTO COOECEeIOBAHMUS IK3aMEHATOP 334a€T CTYACHTY YTOUHSIOIINE BOIPOCHI.

6. Dk3ameHaTOp OOBABISIET OLEHKY, CBHIECTEIbCTBYIOIIYIO O KaueCTBE OCBOCHHUS KOHKPETHBIX ATa-
0B UCKOMBIX KOMIIETEHIMU. [Ipr 3TOM KaXablii TEOPETUUECKHI BOIIPOC U 3a7a4a OLIEHUBAIOTCS OTHENb-
HO T10 BBIIICTIPUBEACHHOI 11IKalle OlleHUBaHUs. Pe3ynbTaToMm 3a SK3aMeH sBIsieTcs cpeHss apudpmMeruyie-
CKasl OLIEHKA C OKPYTJICHUEM, BBITTOJIHEHHBIM I10 TIpaBUIaM MaTEMaTUKH.

7. IonoxxuTenbHasi UTOrOBasl OLIEHKA BHICTABIISIETCS C YUETOM PEUTHHIa CTyJeHTa, OTMEYaeTcs mpe-
MolaBaTeJIeM B 3a4€THOM KHIDKKE CTYACHTA U B aTTECTAIMOHHON BemomMocTH (ucTe). OneHka «Hey10B-
JIETBOPUTENILHO» OTMEUYAETCS MPENo1aBaTeIeM TOJBKO B aTTECTAIMOHHON BEZJIOMOCTH (JIHCTE).

8. Ilepecnaya HEYHOBIETBOPUTENBHON OICHKU mpoucxomut cormacao CT JIBI'VIIC 02-28-14
«DopMBbl, TEPUOIUYHOCTh U MOPSAOK TEKYLIErO0 KOHTPOJIS YCHEBAEMOCTH M IPOMEKYTOYHOU aTTecTa-
IUn» (B IOCIEAHEN PENaKIIIN).

3. 9K3AMEH B TECTOBOI1 ®OPME

Tect BbimosHsIETCS B KOMIBIOTEpHOH (opme B cetn MuTepHer Ha caiite http:// www.fepo.ru/.
JIJ1st TpOBEICHHSI TECTa BBIIEISCTCS ayJUTOPHsI, OCHAILICHHAS! IEPCOHATBHBIMH KOMITBIOTEPAMH C J0C-
TynoM B cetb WHTepHeT. Bpems BbimonHenus tecta 90 MuH. B Xone BBIMONHEHHS TeCTa, CTYICHTBI
MOT'YT JIeJIaTh YEPHOBBIC 3aIMCH TOJBKO Ha OJIaHKAaX, BbIABAEMBIX MPEIOJaBaTeIeM Mepe HadaioM
TECTUPOBaHUs. YepHOBBIC 3aIKCH TPH TPOBEPKE HE PaCCMATPUBAIOTCSL.

[TpoBepka BBIMOTHEHHS OTACIBHOTO 3aJaHUSl M TECTa B LEJIOM IIPOM3BOIUTCS aBTOMATHYCCKH.
OOt TeCTOBBII OallT COOOIACTCS CTYICHTY Cpa3y MOC/Ie OKOHYAHUS TECTUPOBAHMS.

3.1. [IOKA3ATEJIN U KPUTEPUU OL[EHUBAHUA

B pamkax komnemenmnocmno2o nooxooa UCTONB3yeTCsS YPOBHEBAasi MO/1eJIb MeJarornuyeckux
m3mepurtenbHbix MatepuanoB (I[IMM), npeacraBnenHas B TpeX B3aUMOCBSI3aHHBIX OJIOKaX.

Ilepewiti 610k — 3a/1aHUsI HA YPOBHE «3HATH», B KOTOPHIX OYEBUICH CIIOCOO pEIeHUs, YCBOSHHBIN
CTYJICHTOM TIPHU W3yYEHUU TUCHUTUIMHBL. 3aJaHHs 3TOrO OJIOKA BBISBISIOT B OCHOBHOM 3HAHHMEBBIN
KOMITOHEHT MO JTUCITUIIMHE U OIEHUBAIOTCA 10 OMHAPHOMH IIKalle «IIPaBUIbHO-HEMPABUIBLHOY.

Bmopoiui 610k — 3a1aHusi HA YPOBHE «3GHATH» U «YMeTb», B KOTOPBIX HET SIBHOTO yKa3aHHUsS Ha
Croco0 BBIMOTHEHMSI, U CTYIEHT ISl UX PEIIeHUs CAMOCTOATEIHbHO BHIOMpAET OJMH M3 M3YyYEHHBIX
crmoco0oB. 3agaHusa JAHHOTO OJIOKA ITO3BOJIMIOT OLIEHUTH HE TOJBKO 3HAHMS IO JUCIUINIMHE, HO U
YMEHUS MOJb30BaThCSl UMM MPU PEUICHUM CTAHIAPTHBIX, TUIOBBIX 3a/4ay. Pe3ynbTarsl BHIIIOJHEHUS
3TOTO OJIOKA OIEHUBAIOTCS C YYETOM YaCTUYHO MPABHIILHO BBHITIOJIHEHHBIX 3aJIaHUMN.

Tpemuii 610K — 3a/laHusl HA YPOBHE <3HATB», «YMeTb», «BJaaeTb». OH MpeacTaBlIeH Kelc-
3a/IaHUSIMU, COJIEP)KaHUE KOTOPBIX MPE/IOJIaraeT UCIOJIb30BaHNE KOMIUIEKCAa YMEHHUIN 1 HABBIKOB, IS
TOTO YTOOBI CTYJEHT MOT CaMOCTOSITEIbHO CKOHCTPYHPOBATh CIIOCO0 pelIeHHs, KOMOMHHUPYS U3BECT-
HBIE €My CIOCOOBI M TPUBJIEKasl 3HaHUS M3 pa3HbIX nucuuiuinH. Keic-3amanue npeacTaBisieT co0oit
yueOHOe 3aJaHue, COCTOsIIee W3 OMUCAHUS peaTbHOW MPAKTHUYECKON CHUTyallMd W COBOKYITHOCTHU
chopMyTUPOBAaHHBIX K HEM BOMPOCOB. BBIMOTHEHNE CTYEHTOM Kelc-3alaHnii TpeOyeT pelieHus mo-
CTaBJICHHOH MPOOJIeMBI (CHTYaIllH) B [IEJIOM M TIPOSBICHUS YMEHUS aHAIM3UPOBATh KOHKPETHYIO HH-
dhopmaruio, MpoCiIeKUBaTh MPUINHHO-CIICJICTBEHHBIC CBSI3H, BBIICIATH KIIOUEBBIE MPOOJIEMBI U Me-
TOJBI UX pelIeHUs. B oTinuue oT mepBhIX ABYX OJOKOB 3aJaHHs TPETHETO OJI0OKAa HOCAT WHTETPallb-
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HBIA (Summative) xapakTep W MO3BOJSIOT (OPMHUPOBATH HETPAIUIIMOHHBINA CIIOCOO MBIIIJICHUS, Xa-
paKTEepHBIN U HEOOXOIUMBIHN JJISI COBPEMEHHOTO YEJIOBEKA.

Pemenue cryneHTamMu mogoOHOrO pojia HECTAHJIAPTHBIX IPAKTUKO-OPUEHTHPOBAHHBIX 3aJlaHUI
CBUCTEIBCTBYET O CTEMEHH BIMSHUS IpOIecca U3yUeHUsl TUCIUILUIMHBI Ha (JOPMUPOBAHUE Y CTYCH-
TOB OOILIEKYIBTYPHBIX U MPO(HECCHOHAIBHBIX KOMIETEHIIUI B COOTBETCTBUU ¢ TpeboBanusmu OI'OC.

B pamkax xomnemenmuocmnoz2o nooxooa UCTIONb3YETCS MOJIENb OLIEHKH PE3YJIbTaTOB O0yUeHHUsI, B
OCHOBY KOTOpOH mosioxkeHa metononorus akaagemuka PAH B.I1. becnanbko.

O0BeKT IToka3arTeiab oeHKH YpoBHH
OLIEHKH pe3yJabTaToOB 00y4eHHs CTY/AEHTAa 00yuyeHHOCTH
Menee 70% 06amioB 3a 3a7aHHs Ka)KI0ro u3 0J10koB 1, 2 u 3 [TepBbiii
He menee 70% 06a1oB 3a 3aanHust 0JJHOT0 U3 010k0B 1,2 u 3 Bronoii
u MeHbie 70% 0aioB 3a 3aaHus IBYX IPYTUX P
CryneHt
yA He menee 70% 6annoB 3a 3aianust 1ByX u3 0yiokoB 1,2 u 3 .
o Tperun
u MeHblie 70% 0amioBs 3a 3a1aHus OJHOTO OJI0Ka
He menee 70% 0amtoB 3a 3agaHus Kaxxa0ro u3 0J0koB 1,2 u 3 YeTBepThiit

[IpennoxxeHHbIe TOKA3aTENM OLIEHKH PE3yNbTAaTOB OOYYEHHs MO3BOJIAIOT CIENaTh BBIBOJBI 00
YpOBHE OOYUEHHOCTH KaXKJIOTO OTJEIBHOIO CTyJAEHTa U JaTh €My PEKOMEHIAIUH JJIs JalbHEUIIero
YCHENIHOTO MPOJIBIKEHHS B 00ydueHUH. [laHHas MoJieb 1Mo3BoJigeT ChOKYCHPOBaTh BHUMAHUE Ha pe-
3yJbTaTax KaXa0ro OTACIBHOIO CTYACHTA.

3.2. IIKAJIA OJEHUBAHUA
HToroBas olleHKa BBICTABJIETCS C YYETOM YPOBHSI OOYYEHHOCTH CTY/IEHTA 110 LIKaJIe:

YpoBHH 00y4€eHHOCTH OneHka 3a YK3aMeH
YETBEPTHIN OTJINYHO
TpeTHil XOPOIIIO
BTOpPOH YIAOBIIETBOPUTEIBHO
NIEPBBII HEYJOBJIETBOPUTENBHO
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3.3. TEMATHYECKAA CTPYKTYPA ATTECTALJUOHHBIX IIEJJAI OTUYECKHUX

HU3MEPUTEJIBHBIX MATEPUAJIOB (AIIHM,

N HanmenoBanue N
JE JAUJAKTHYECKON eIMHUIIbI ;:__ Tema 3ananus
roc
HUA
1 Kunemarrka mocTynaTenbHOTO B BPAIaTeIbHOTO
JBIDKCHUS TOUKH
2 JluHaMyKa MoCTyNaTeIbHOTO IBHXKCHHUS
1 MexaHuka 3 JluHaMyKa BpalaTeabHOTO JIBH)KECHHS
4 Pabora u sHeprus
5 3aKOHBI COXpAaHECHUS B MCXaHHUKE
6 DJNeMEeHTHI CIeUAIEHON TEOPUH OTHOCUTEIHHOCTH
7 Pacnpenenenus Makcsemna u bonpumana
2 MonexymnsapHas (CTaTHCTHYE- 8 CpeiHsisi SHEPTHs MOJICKYJI
cKasi) U3KKa U TEPMOMHAMHKA 9 Bropoe Hauano tepmoguHaMuky. DHTponus. L{ukisl
10 I magano TepmogumaamMuku. Paborta npu n3omnpoueccax
11 DNeKTpocTaTHUECKOe T0Jie B BAaKyyMe
12 3aKOoHBI IOCTOSHHOTO TOKa
13 MarsuTocTaTuka
3 DICKTPUYECTBO U MArHETU3M
14 SIBIIeHNE 3IEKTPOMAarHUTHOW MHAYKIAN
15 DJeKTpUYecKHe U MarHUTHBIE CBOWCTBA BEIECTBA
16 VYpaBHeHust Makcseinia
17 CB0OO/IHBIE ¥ BBIHYK/ICHHBIE KOJICOaHUs
MexaHHYeCKHe 1 2eKTPOMAr- 18 CrnoxeHne TapMOHHYECKIX KOJIeOa M
4 HHUTHBIE KOJICOAHHSI 1 BOJIHBI 19 BoutHbl. YpaBHEHHE BOJTHbI
20 OHeprus BoiHbI. [lepeHoc s3HEprum BOITHON
21 Wnrepdepenuns u nudpaxims cBera
22 IMonspuzarus u aucnepcus ceera
5 BoustHOBas 1 KBaHTOBAs ONTHKA
23 TemmoBoe m3nyderne. PotoaPpdext
24 O¢ddexr Komnrona. CBeToBOEC naBieHue
25 CrnexTtp atoma Bogopoja. [Ipasuio ordopa
Jyanusm cBoiicTB MukpodacTuil. COOTHOIIEHUE He-
6 Kpanrosas pusmka u pusnxa 26 onpenenensocteii ['eiizenbepra
aToma
27 VYpasuenus Llpenuarepa (00mue cBoiicTBa)
28 VYpasuenue llpenuarepa (KOHKPETHBIC CUTYAIHH)
29 Snpo. DnemeHTapHBIC YaCTUIIHI
7 DneMeHTHI SIepHOH HHU3UKH U 30 Snepueie peakuuu
(pH3HKH SIEMEHTAPHBIX YACTHIL 31 3aKOHBI COXPAHEHHUS B SIEPHBIX PEAKIUIX
32 DyHaMeHTaIbHbIC B3aUMOAEHCTBUS

12



3.4. CO/JEP)KAHUE ITIEJIAI OT' U9ECKUX U3MEPUTEJIBHBIX MATEPHAJIOB (ITHM)
Baok 1. TeMbl
TemaTu4eckoe HAMMOJHEHHE

Tema 1. Kunemaruka. /lunamuka

Tema 2. MomeHT umnyibca. JluHaMuKa BpalaTeibHOTO JBH)KEHUS
Tema 3. DHeprus

Tema 4. MoieKyIsIpHO-KHUHETHYECKAS TCOPHUS

Tema 5. deHoMeHoOI0OTrHYECKas TEPMOJIUHAMMUKA

Tema 6. Dnexkrpocratuka. [I[pOBOTHUKH U TUAJIEKTPUKH B AJIEKTPUUECKOM I10JI€
Tema 7. IToCTOSHHBIN JICKTPUUECKUN TOK

Tema 8. Marnurocrarvka. DJIeKTpOMarHUTHAS UHIYKIIHS

Tema 9. 'apmoHnUecKHe KOIeOaHUs

Tema 10. Bosnsl

Tema 11. UnrTepdepennus BonH. Judpakius BoiH

Tema 12. KBaHTOBBIE CBOICTBA 3JICKTPOMArHUTHOT'O U3IyUCHUS
Tema 13. DxcriepuMeHTalIbHbBIE JaHHBIE O CTPYKTYpE aTOMOB

Tema 14. D1eMeHTHI KBAaHTOBOM MUKPO(PHU3UKH

Baok 2. Moayan
MoayJibHOE HAIIOJIHeHHe

Moayasb 1. MoMeHT nmmnynbca. JluHaMuKa BpalaTeIbHOTO IBUYKEHHS
Moayasb 2. DHEprus

Moayasb 3. MonekynsipHO-KMHETHYECKas: TEOpUs

Moayanb 4. DIeKTpOMarHuTHAS UHTYKIUS

Monayas 5. MarauTtHoe 1iosie B BelecTBe. Y paBHeHUss Makcseria
Moayas 6. 'apmonnudeckue KoneOanus

Moay.asb 7. KBaHTOBBIE CBOICTBA JIIEKTPOMATHUTHOTO U3JTYUYECHUS
Mopnyab 8. DiieMeHTapHbIE YaCTHUIIbI

KoanuecTBo MoayJeii: 8

[Tpumeuanue: OauH MOAYITH MOKET COACPKATh HECKOJIBKO TEM.
Baox 3. Keiic-3aganus

Keiic-3aganus mo 1ucuunjnHe
KoanuecTBo Kelic-3aganuii: 3
[Tpumeuanue: OnHO Kelc-3a1aHNe MOKET O0OBEIUHSITH HECKOIBKO MOIYIIEH.
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3.5. IIPUMEP TECTOBBIX BOIIPOCOB C BAPUAHTAMHU OTBETOB
(KOJMYECTBO MPHUMEPHBIX BOIPOCOB HAa YCMOTpPEHHUE MPETOAaBATENs, HO HE MEHEE JBYX Pa3IHYHOTO
CTHJISL: BEIOOP OTBETA, 3aKOHYUTH (pa3y, pacCuuTaTh  T.1.)

JleMOHCTPAIMOHHBII BAPUAHT
IINMM no pucouninne «Pu3snka»
30 3aganuii, Bpems tectupoBanus — 90 MUHYT
Ykazanusa: na sxpane monumopa nepeo kaxcovim omeemom uz npediodNCeHHo20 Habopa cmoum 0OUH U3

snaxos: &y k.
3nax & — npeononazaem 8blOOP 0OHO20 OMBEMA U3 NPEOJIONCEHHBIX
Fnar bl — npeonoaazaem 6blOOp HeCKOIbKUX OMEEMO8 U3 NPeOIONCEHHbIX

1. Touka M nBHXKETCS 1O CHMPAIH C TOCTOSSHHOM 110 BEIMYMHE CKOPOCTHIO B Ha-
IIPABJICHNN, YKa3aHHOM CTpenkoi. [Ipu 3ToM BennunHa HOPMAJIBHOTO YCKOPEHHS . ..

O yBenmu4muBaeTcs Q yMmeHbIIaercs Q He u3MeHsaeTCA

N
2. MarepuanpHas Touka M aBIKeTCS IO OKPY»KHOCTH co ckopocThio V . Ha puc. 1 moka3an rpaduk 3a-

- -
BUCUMOCTH V; OT BpeMeHH ( T — €JUHUYHBII BEKTOp MOJOKUTEIBHOIO HanpasieHus, V; — npoexuus V
Ha 3To HanpasieHue). Ha puc.2 ykaxure HanpaBieHHe yCKOPeHUs T.M B MOMEHT BpeMeHH t).

V. 1 M

=l
ES

&

o
———

e

-

[ 5]

w

Puc 1. Puc. 2
Q 4 g 3 Q@ 2 Q1

o 2
3. MoMeHT HUMITYJIbCa TCJIa OTHOCUTCIIbHO HCIIOJABMIKHOU OCH U3MECHSCTCH 110 3aKOHY L =at”. Ykaxure
Fpaq)I/IK, IMPpaBUJIIBHO OTpa)KaI-OH_[I/Iﬁ 3aBUCUMOCTD BCIIMYHUHBI MOMCHTA CHUIJI, )Ief[0TBy10H.[HX Ha TCJI0, OT

BpPEMEHH.
M A M A
Q Q
t t
M A M A
Q
s

t t
4. CiiomHoOM u Mokl (TpyOKa) HUIUHAPHI, UMEIOITNE OJMHAKOBBIE MACChl U PaJNyChl, BKATHIBAIOTCS HA
TFOPKY C OJIMHAKOBOW HAYAJIbHOM CKOPOCTHIO. Toraa BEpHBIM YTBEPKICHUEM SABIISETCA CICIYIOIIEE ...
O BbIlIE MOAHUMETCS CIUIONTHON IIUTHHIIP
Q o0a Tena MoHUMYTCS Ha OJTHY M TY Y€ BBICOTY
Q  BBbIlIE MOAHUMETCS MOJIBIN IUIUHAP

14



5. HeBecomast nocka nmokourcs Ha 1Byx onopax. IIpasas m
oropa JIeNUT JJIMHY A0CKU B oTHolIeHuu 1 : 3. Ha ee Dl

IIpaBbli KOHEI] M1aJIaeT TE€JI0 MAacCOU My=2Kr, CKOPOCTh ]

KOTOpOro B MOMeHT ynapa V». Eciau nocne yaapa 3to Te- Aw WA’W vV
JIO TOJIHOCTBIO TEPSIET CBOK CKOPOCTH, TO TEJIO MAaCCOU

M;=1Kr HAYHET ABUraThC CO CKOPOCTBIO. ..

2 3
Q V1=V, o V1:§V2 Q Vl:EVZ Q V1:6V2

6. Kocmuyeckuit kopadiib ¢ AByMsi KOCMOHaBTaMu JIETHT co ckopocThio V=0,8¢C (C - ckopocTh cBeTa B
BakyyMme). OlMH U3 KOCMOHABTOB MEUIEHHO IOBOPAYMBAET METPOBBIN CTEPKEHb U3 MOJIOKEHUs 1, na-
paJIIIEIBHOTO HAIIPaBJIECHUIO ABM)KEHHUS, B IIOJIOKEHUE 2, IEPIIEHAUKYIIIPHOE ATOMY HallpaBieHuto. Toraa
JUIMHA CTEPXKHS C TOUYKHU 3PEHUS JPYTOro KOCMOHABTA ...

n3meHuTces ot 1,0 M B mososkennu 1 1o 1,67 M B monosxeHH 2
u3MeHutcs ot 0,6 M B monoxkennu 1 1o 1,0 M B 1oa0keHuH 2
paBHa 1,0 M rpu 1F000# €ro OpUeHTAIUN

u3MeHurcs ot 1,0 M B mosoxxkenuu 1 10 0,6 M B ITOJI0KSHHUH 2

0000

7. Ha pucynke npezcrapiieH rpaduk QyHKIIMHA pacrpeaesieHus MoJie-
KYJI UJCAIbHOTO Ta3a [0 CKOpOCTsM (pacrpeneneHue Makcsena), riue

dN

f(V) = N—dv — A0JIs1 MOJICKYJI, CKOPOCTH KOTOPBIX 3aKJIFOYCHBI B UH-

f(v)a

TepBaJie CKOpOCTei OT V 710 V+dV B pacuere Ha €MHUILY 3TOrO HHTEP-
Baja.
Br16epute BepHbIE YTBEPKACHUS.

<fb———————=

<V

4 [Tinomaae 3amTPUXOBAHHOM MMOJOCKU paBHA J0JI€ MOJICKYJ CO CKO- dv 2P
POCTSIMH B HHTEpBaJe OT V 70 V+dv.

D C POCTOM TEMIICPATYPHI IJIOMAAb ITOJ KpHBOfI pacTeT.
D C POCTOM TEMIICPATYPBI MAKCUMYM KpHBOfI CMCHIACTCA BIIPABO.

8. Ha pucyHKe cxeMaTHUeCKH IMPE/ICTAaBICHA TeMIIEpaTypHas 3aBHCH-
MOCTh MOJISIPHOM TEIMJI0EMKOCTH MPHU MOCTOSTHHOM 00beme Cy OT TeM- /3
nepatypsl T Ui qByxatomMHoro rasa. Ha yuactke 2-2° Monekyna BeeT
ce0s Kak cucTeMa, 00JIamaromas ...

Q mocTynarenbHBIMU, IBYMS BpallaTeIIbHBIMU B KOJIeOaTeIbHON 2R

|
|
|
1 !
CTEIEHAMHU CBOOOIEI I !
Q mocTynarenbHBIMU U IBYMS BPAIIaTSIbHBIMU CTCTICHSIMH CBO- [ ! !
1 |
6OHLI T Tz Ts T
Q  TONBKO MOCTYNATEIILHBIMU CTETICHSIMU CBOOOIBI
Ta
9. Ha pucynke n3o0paxen nuki Kapao B koopaunarax (T,S), rae S- 1 2
sHTponus. M30TepMHuuecKkoe pacIIMpeHre MPOUCXOUT Ha ATare ...
A A 4
4| |
| | >
S
Q 4-1 Q0 3-4 Q 1-2 Q 2-3
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10. SBnenue nuddy3un UMeeT MeCTo MPH HATUYUH IPAJAUEHTA ...

KOHIICHTPALIUU

TEeMIIEPATypPhl

ANEKTPUYECKOTO 3apsaaa

CKOPOCTH CJIOEB KUAKOCTU WM ra3a

0000

11. Toueunsrii 3apsia +(J HaXOAUTCS B MEHTpe chepruueckoi moBepxHOCTH. Eciu nqo6aButh 3apsa +( 3a
-
npenenamu cepsl, TO MOTOK BeKTOopa £ uepe3 MOBEPXHOCTD ...

& He U3MCHUTCS @ yBenmuuuTCA Q@  yMEHBIIHUTCS

12. ITone co3gaHo 0€CKOHEUHON paBHOMEPHO 3apsDKEHHOM TUIOCKOCTBIO C TTOBEPXHOCTHOM IIJIOTHOCTBIO
3apsaga +c. YKaXuTe HallpaBJIeHUE BEKTOPA MpaJueHTa IOTEHIMala B TOUKE A.

+G 1

Q9 A-1 Q A-4 Q9 A-2 9 A-3

13. Ha PUCYHKEC I/I306pa)l(eHBI CCUCHUM ABYX MapaJlJICITIbHBIX HpHMOHHHCﬁHLIX JIMHHBIX IIPOBOAHHUKOB C

MIPOTHBOIOJIOKHO HAMPABICHHBIMU TOKaMH, ipudeM J1=2J,. Uaaykust B MarHuTHOTO MO paBHA HY-
JIIO HA YYaCTKe ....

Jl I JZ
N\ ]
O - 2
a b| C d
Qb g a Q@ c o d

14. JIns noaspHOTro AUAJIEKTPUKA CHPABEOINEbl YTBEPKICHHUS ...

D JHUIIOJbHBIA MOMEHT MOJICKYJI IUDJICKTPHUKA B OTCYTCTBHUEC BHCHIHCTO JJICKTPHUICCKOI'O IT0JIA paABCH HY-
JIIO

D O6p83€].1 AUIJICKTPUKA B HCOAHOPOAHOM BHCHIHEM 3JICKTPUYCCKOM I10JI€ BTATUBACTCA B o0acth Oolee
CHUJIBHOT'O ITOJIA

[ TUAJIEKTpUYECKas BOCHPUUMYUBOCTH OOpaTHO MPOTOPIIMOHATIbHA TEMIIEpaType

15. OTHOCUTEIIEHO CramuuecKux QJICKTPUYCCKUX U MAI'HUTHBIX moJiei CIIPaBCAJINBLI YTBCPIKICHUA ...
D CHJIOBBIC JIMHUKW MAarHuTHOT'O IOJIA 3aMKHYThI

D QJICKTPOCTATUYCCKOC U MAIrHUTHOC ITOJIA COBEPIIAOT pa60Ty Haa ABUKYIIUMCH B IIOJIC SJICKTPpUYC-
CKHM 3apsaaoM

D CHJIOBBIC JIMHUHU BJICKTPOCTATHUYCCKOTO ITOJISA Pa3OMKHYTEI
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16. Ilonnas cucreMa ypaBHeHu MakcBeia AJis 3JIEKTPOMarHUTHOTO 110JIsl UMEET BU:

§Ed| —j——ds

(L) s O
.

- > - -
fRdT=[]| ]+ s
(L) G| ot
f DdS = [pdV
) W)

- -
deszo
(S)

Crnenyromiasi cuctemMa ypaBHEHUI:

{Edl_—j——ds
(L) © 7

fHdT=[%Cds
(L) )
§5d§=o

®

> >
deS:O

CIPaBEUIMBA [ IEPEMEHHOTO 3JIEKTPOMArHUTHOTO IOJIA ...
© B OTCYTCTBHE TOKOB ITPOBOIUMOCTH
Q  mpu HAMWYHUM 3apsDKEHHBIX TENT U TOKOB IMPOBOJINMOCTH
© B OoTCyTCTBHE 3apsKEHHBIX T U TOKOB IPOBOJUMOCTH
© B OTCyTCTBUE 3apSHKEHHBIX TEJ

17. YpaBHeHUe NBUKEHUS NIPYKUHHOTO MASITHUKA
d’x b dx k
—2 +—— —X= O
dt= m dt m
aBigercs AMppepeHurnaibHbIM YPaBHEHUEM ...
©  cBOOO/HBIX HE3aTyXaIOMIMUX KOJeOaHHH
© cBOOOJHBIX 3aTyXarONUX KoJeOaHu
©  BBIHYXJIEHHBIX KOJI€OaHUN

18. CKJ'IaI[BIBaIOTCH ABa rapMOHHUYCCKUX KoJieOaHMs OIHOTO HAllpaBJICHUA C OAUHAKOBBIMHU IICPHUOAAMHU U

T
pasubiMu ammumTyaamu Ag . Ilpu passoctn dpaz AQ = 7 aMILTUTY/a PEe3yIbTUPYIOLIETO KoneOaHus

paBHa...

B 0 8 2A, o A2

N | o1
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19. YpaBHeHue MI0CKOI CHHYCOMIAIbHON BOJIHBI, pacpocTpanstonieiics Boiabs ocu OX, uMeeT BUI

£ =0,01sin (103t — 2X). Torma cKOpOCTh PAaCIIPOCTPAHEHHS! BOJIHBI B M/C PaBHa. ..
& 1000 9@ 500 Q 2

20. Ha pucyHke 1oka3aHa OpUeHTaIUsl BEKTOPOB HAMPSKEHHOCTH
- -
anekTpudeckoro ( £ ) u maruutHoro ( H ) moJyiel B 3J1€KTpOMarHUTHOM

BOJIHC. BCKTOp IIJIOTHOCTH ITIOTOKA SHEPTHUHU IJICKTPOMArHUTHOI'O I1OJIA 3
OPHUCHTHPOBAH B HAIIPABJICHUM. ..

oy
Ny

Q1 Q 4 Q 2 Q 3

21. NUmeroTcs 4 pemieTky ¢ pa3InyHbIMUA MOCTOSIHHBIMU, OCBEILIAEMbIE OJJHUM U TEM K€ MOHOXpPOMAaTHYe-
CKUM U3JTy4EHHEM pa3IN4yHON UHTEHCUBHOCTH. Kakol pUCYHOK WILTIOCTPUPYET MOJI0KEHUE TIIaBHBIX
MaKCHMYMOB, CO3[aBaeMbIX AU(PPAKIIMOHHON PEIIETKOM ¢ HAUMEHBIIIEH MOCTOSTHHOM pemeTku? (J — uH-

TEHCUBHOCTb CBETA, () - yroi Judpaxuun).

10}’ 10--J

04 03 02 01 0] 01 02 03 04 sno 04 03 02 01 0] 01 02 03 04 sine
J
1}
04 03 02 01 O 01 02 03 04 SN 04 -03 02 -01 0] 01 02 03 04 SNG
22. Ha myTu eCTeCTBEHHOTO CBETa TOMEIICHBI JBE TJIACTHH- 10

ku TypmanuHa. [locne npoxoxaeHus miacTuHku 1 cBeT moi-
HOCTBIO Tossipu3oBad. Eciu J; 1 J, — MHTEHCUBHOCTH CBETAa,

|
i
J i
MIPOMIEIIIETO MIACTUHKN 1 M 2 COOTBETCTBEHHO, U J2 = Zl , 4‘ :
J i
torja yroi mexxay HanpasiienusmMu OO u O’O’ paBeH... ° 5
Q 0° Q 60° Q 30° Q 90°

18



23. Ha pucyHke nokasaHa KpuBasi 3aBUCUMOCTHU CIEKTPAJIbHOM MJIOTHO- g
CTH YHEPIeTUYECKOM CBETUMOCTH a0COJIIOTHO YEPHOTO TeJla OT JJIMHbI
BosiHbl ipu T=6000K. Ecnu TemnepaTypy Teia yMeHbIINUTD B 4 pasa, TO
JUIMHA BOJIHBI, COOTBETCTBYIOLAs] MAKCUMYMY M3J1y4eHHs a0COIOTHO
YEpHOro TeNa, ...

b 6000 K

Q yMEHbIIUTCS B 4 paza

Q YBEJIMYUTCS B 4 pasza Q YBEJIMYUTCS B 2 pasza

24. Ha pucyHKe noKa3aHbl HaIlpaBIlIeHHs Magaromero GpoTtoHa (), paccestHHOro
¢dotona (y’) 1 anexTpoHa otaauu (€). Yrou paccesuust 90°, HanpaBiIeHUE JIBU-
KEHUS DJIEKTPOHA OT/IA4M COCTABIISICT C HAMPaBJICHUEM MMAJaroIero poToxna

yron ¢ =30°. Eciu ummnysnsc nagaromero gortona 3(Ma3B - ¢)/M, o nummyssc
3JIEKTPOHA OT/IauH (B TeX ke eIMHUIIAX) PABeH. ..

0 2.3 0153 015

25. Ha pucyHke cxeMaTH4eCKH MPEICTaBIeHa CUCTEMa SHEPTETUYECKUX YPOB-
Hel atoma Bojopoaa. [IpaBmiiamMu oTOopa 3ampernieHbl IEPEXOIHI ...

Q 3525 Q 4f-3p

Q 45-3p 2 3p-2s

Q YMEHBILUTCS B 2 pa3a

500

1] ——

26. Beicokas MOHOXPOMATHYHOCTD JIA3€PHOI'0 U3JTYUCHUSA 06YCJ'IOBJICH3. OTHOCHUTEJIBLHO OOJIBIIINM BpEMC-

-3
HEM JKXU3HU 3JICKTPOHOB B METacTaOMILHOM COCTOSIHUU ~1O C. y‘lI/ITLIBaH, 4yTo nocrosiHHas Ilmanka

N=6,6- 10758 ¢ , IIUPUHA METacTaOMIHLHOTO YPOBHS (B 9B8) paBHa...

0151077 015.107" 066-107"

27. YpaBuenueM llpenunrepa asis TMHEHHOTO TapMOHUYECKOTO OCHMIUIATOPA SIBISIETCS] YpaBHEHHE ...
2m Ze?

QA y+— (E+ Jw =0
n 472('9 0 r

O A(//+2—r2nEl//:O
n

2
O A® Uy, z,)P= ina—lP
2m ot

d%y 2m My X
Qo + E——09 =0
e, T]2( 5 )%
d%y 2m
0%Y, Me_g
dX2 nZ

066-10 5
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28. BepostHOCTh OOHAPYKUTH JEKTPOH Ha yuacTke (8,0) oqHOMepHOTO MOTEHIH-
QJIBHOTO SIIIMKA C 0ECKOHEUHO BHICOKUMHU CTEHKaMH BBIYHCIIAETCS 10 (popmyrie
b

W = _[ ®UX, r71e ® — WI0THOCTBL BEpOATHOCTH, onpesensemas Y -pynkuueit. Ec-

a
oM Y -QyHKIUS UMEET BUJI, YKa3aHHBIA Ha PUCYHKE, TO BEPOSATHOCTb OOHAPYKHUTh

L L
3JIEKTPOH HA y4acTKe s < X < — paBHa...

Q

W
oo

ol o)
2

29. Ha pucyHKe mOKa3aHa KBapKOBas quarpaMmma [ — pacrasa HyKIIOHa.

c
YVvVYYy

Ota AuarpaMma COOTBETCTBYCT PCAKIIUH ...

Qp—o>p+e +v, On—pt+e +v,
Qpon+e +v, Qn-on+e +v,
30. YuacTHUKaMHU QJICKTPOMAruuTHOTO B3aHMOHeﬁCTBHH SABJIAKOTCA ...

0 (I)OTOHLI 0 QJICKTPOHBI 0 IMPOTOHBI

-

o
wl- - -
o

o
wlN

o HEUTPOHBI

31. B3aumoselicTBre HEM3BECTHOM YaCTHIIbI X C MPOTOHOM B BOJOPOJHON My3bIPHKOBOM KaMepe UJET 10
cxeme. Ecnu cniun p-me3oHa S = 0, TO 3aps U CIIMH HaJIeTaroIel YacTULbl OYYT PaBHBL...

O 0>0;S=1/2

(o] -
0 0<0;S=1/2 X+p < o
G pos oo

32. YcTaHOBUTE COOTBETCTBUE MCXKAY BUAAMHU (I)YH,I[&MCHT&HBHHX B3aUMOJCHUCTBUU U MNEpCHOCYNKaAMU

ATUX B3aWMOJICUCTBUM.
1. DnexTpoMarHuTHOE 3. Cnaboe
2. CusibHOE 4. I'paBUTallHOHHOE

(bOTOHBI

TJTFOOHBI

0030HBI
IPaBUTOHBI

00000

HEUTPOHBI
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Keiic-3ananus: Keiic 1

UYepes 610k B popMme aucka paaumycom 15 cu u maccou

40 2 mepexkuHyTa HEBECOMasi HepacTsXKUMast HUTh, K KOHIIaM KOTOPOi
MOJIBEILIEHBI IPY3bl OAMHAKOBON Macchl (MamuHa ATByna). Ecnu yc-
TAHOBUTH MATPOpMy Ha paccTossHuu 40 cm, a K IpaBoOMy Ipy3y J10-
0aBuTh TIeperpy3ok Ne 1, to ...

1) 6;10K OymeT BpamaTbCs ¢ YriOBBIM YCKOPCHHEM paz[/cz.
2) B xoHue nmytu 0,3 m rpy3sl OYAYT UMETh CKOPOCTh m/c.
3) MOMEHT CHJIBI, AEHCTBYIONIUI Ha OJIOK, OyIeT paBeH H-wm.

Keiic-3apanusa: Keiic 2

J1J1s1 u3y4eHust 3aKOHOB MTOCTOSIHHOTO TOKA MPEJIJIOAKEHA CXeMa C U3-
BECTHBIM conpoTuBiieHHeM Ryp= 10 OM 1 HabOpOM pe3uCTOpOB C He-
N3BCCTHBIMU COHpOTI/IBJIeHI/IHMI/I. BHYTpeHHI/IM COHpOTI/IBHeHI/IeM uc-
TOYHHUKA TOKA, COMPOTUBIICHUEM MOABOISIINX ITPOBOJIOB U JIAMITOY-
K MOYKHO TIpeHeOpeus. M3MepuTeabHbIe MPUOOPHI aMIepMETp U
BOJIbTMETP CUMTATh HJICaTbHBIMH.

Conpotusnenuem 2,5 Om 06s1agaeT pe3ucTop Mol HOMEPOM ...
1) Beigensiemast Ha 3TOM COMPOTUBIICHUU MOIIHOCTh paBHA Bm.

2) 3a 10 ¢ Ha ATUX CONPOTHBIICHHUIX BBIICIUTCS JI>K TenIoTHI.

Keiic-3aganusa: Keiic 3

YcTaHOBKA JUTSl U3YYEHUS 3aKOHOB TEPMOJMHAMUKN COCTOUT U3 U~
JUHIPUYCCKOTO COCY/Ia C MOPIIHEM, TBUTAIOIIMMCS 0€3 TPEHHUS, 1
pruOOPOB I K3MEPEHUSI TABJICHUS M TEMITEPATYPBhI.

1) 3anonuure cocyn BogopomoM B obObeme 2 . Ecnu cuutaTth ras
nacalbHbBIM, TO non MOpIITHEM HaxXoJUuTCsA MMPUMCPHO
_____ MOJb BOJOpOJA.

2) HarpeBas ra3 BOIOpoOj, JOBEOWTE €ro 00bEM MPHUMEPHO A0 5 .
IIpu aTOM pOUCXOIUT  TpOIECC.

3) B xoje 3T0T0 Mpoiiecca ra3 CoBepIui padboTy, paBHYIO JIx.

2 e

TR .
vy
1 1

-_—

TeMnepaTypa

;
[ o0
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4. KOHTPOJIBHBIE BOITPOCHI K TIABOPATOPHBIM PABOTAM
1) MexaHuka ¥ MoJIeKyJIsipHasi pU3NKa

1 K «Onpeodenenue mooynsa coeuza memooom Cmoa4ux 0JIH»
1. Mexanuueckue Oerymiye BOJIHbI: ONEPEUHbIE U MTPOJOIbHBIE.
2. YpaBHeHue OeryIiei BOJHBI.

3. CxopocTb MonepevyHor U MPOI0JIbHON BOJIH.

4. CBs3b JUIMHBI BOJIHBI, CKOPOCTHU U YACTOTHI OETYIICH BOJIHBI.

5. Crostune BoHBI (ypaBHeHUE). [IydHOCTH 1 y37IBI.

2 M «Onpedenenue cun ynpyzocmu npu yoape»

1. IlunamMu4ecKre XapaKTepUCTUKH JIBMKECHHS TEIa: UMITYJIbC Tella, CUIIa, IMITYJIbC CHITBL.
2. |l 3akon HeroToHa 1 ero hopMyITHPOBKH.

3. Cwibl, ACHCTBYIONIME HA MAPUK B HUKHEH TOYKE TPACKTOPHUH JI0 U TOCIIE ylapa.

4. CkopocTH IapuKa J0 U Mocie yaapa (BbIBOM).

5. Cpennsist cuia ynapa npy COyIapeHUH MapuKa 0 pebe (BBIBOJ).

3 M «Hccnedosanue yueHmpaibHo20 y0apa uiapoe

VYrpyruii u Heynpyrui yaapsl.

3aKOH COXpaHEHMsI UMITYJIbCa Ul YIPYTOro yjaapa, KHHETHYECKUE SHEPTUH J0 U MOCie yaapa.
3aKOH COXpaHEHUs1 UMITYJIbCa JIsl HEYIPYroro yaapa, KHHeTHYECKHe SHEPTUH 10 U Iocie ynapa.
[ToreHunanbHas 3HEPrys MIapuKa Ha HUTH, OTBEIEHHOT'O HA YroJl 0, OT MOJIO’KEHUSI PABHOBECHS.
CkopocTb miapuka MmpH MNpoxXoKISHUH MOJIO0KEHHsI paBHOBECHS (BBIBO).

AR

4 M «3aKkonbl OuHAMUKU 8PAULAMEILHO20 0B UNCEHU MEEPO02o menay»
MOMEHT HHEPLIUU MaTepUaibHON TOUKH, TBEPIOTO TEA.

[1meyo cuibl. MOMEHT CUJIbI, BBI3BIBAKOIIEH BPAILICHUE TBEPAOTO TENA.
OCHOBHOM 3aKOH BpaIllaTEIbHOTO ABM)KEHUS TBEPIOTO Tena.
Kunernueckast sHeprust ¥ paboTa MpH BpaIlaTeIbHOM JBIKCHHH.

MowmenT nHepimu MasTHiKa O0epOeka (BBIBOA pacueTHOM GopMyIbl).

orwdPE

6 M «H3yuenue HeKOMOPbIX MEPMOOUHAMUYECKUX COCMOAHUTL 2A3a»
. NneanbHelil ra3. YpaBHEHUE UICAIBHOIO Ta3a.

Bnytpennss sueprusi, paboTa uieaabHOTOo rasa.

[lepBoe HauanoO TEPMOJUHAMUKH.

Annabatuyeckuii nporiecc (l-oe Hauano, ypaBuenue [lyaccona).

Yucno crenenei cBo6os! i, Termnoemkoctu C,u Cy.

orwdPE

9 M «Onpeodenenue korppuuuenma éazkocmu yxcuokocmu no memooy Cmokca»
1. SIBnenus mepeHoca.

2. Ilpupona BsizkocTH. ['paiueHT CKOPOCTH.

3. YpaBHeHue BA3KOCTH (3akoH HpioTOHA).

4. Cunbl, JeMCTBYIOLINE HA HIAPUK B KUIAKOCTU (UEPTEXK, GPOPMYJIBI).

5. KoaddurueHT BI3KOCTH (BBIBOJ pacueTHOU (HOPMYIIBI).

2) DJIeKTPUYEeCTBO

13 «llposoonuku 6 Inekmpuueckom noie»

1. DnexTpoeMKOCTh MPOBOAHUKA.

2. KonjeHcarop. DIeKTPOEMKOCTh INTOCKOTO KOHIEHCATOpa (BBIBO).

3. DNeKTPOEeMKOCTH MapajljIebHO U MOCIE0BATEIbHO COEAMHEHHBIX KOH/IEHCATOPOB.
4. DHeprus MI0cKoro KoHaeHcaropa. IlnoTHOCTE 3HEprUHn.
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5. DIleKTpHuuecKas cxema 1o U3MEPEHHI0 EMKOCTH KOHJIEHCAaTOpa (Ha3HAUEHHUE BCEX JIEMEHTOB).

23 «HM3yuenue asneHus mepmoIneKmpoHHOU IMUCCUNY

1. Pabota BbIx0/J1a 351€KTpOHA U3 MeTaia. @U3NYECKUid CMBICI 3JIEKTPOH-BOJIBTA.
2. SIBneHue TepMO3JIEKTPOHHOM sMuccuu. [IIIOTHOCTh TOKAa YMUCCHH.

3. YCTpOMCTBO ABYXAIIEKTPOTHON JTAMIIBI.

4. PaboTa ABYX?JEKTPOIHOM JaMIIbl (KaTOHAS U aHOIHAS IICTIH ).

5. BosbTaMiiepHasi XapakTepUCTHKA JIaMIIbl. TOK HACBIIIEHHUS.

39 «H3yuenue agnenus mepmolieKmpuiecmea

1. KoHTakTHast pa3HOCTb NOTEHIMAIOB MEXKTy METAJNIOM U CPEIOM, MEXKAY ABYMS METaNIaMU.

2. 1 mpuurHa BO3HUKHOBEHUS! KOHTAKTHOW Pa3HOCTU MOTEHIIMAIOB MEXY IByMsl MeTaJIaMu, (hop-
Myia st AQ.

3. 2 mpu4rHa BO3HUKHOBEHUS! KOHTAKTHOW Pa3HOCTU MOTEHIIMAIOB MEXY IByMsl MeTajiaMu, (hop-
MmyJa s A@o.

4. Tepmomnapa, yCTpOHCTBO.

5. Tepmoanc E, BbiBoz (hopMyIIbL.

49 «Onpeodenenue xapakmepucmux UCHOYHUKA NOCHOAHHO20 MOKA)

1. XapakTepuCTHKH JIEKTPHUIECKOT0 TOKa, 3akoH OMa B quddepeHnnanpHon hopme.
2. 3aMKHYyTas dJIeKTpudeckas 1emnb. 3akoH OMa B MHTErpalibHOH (opme.

3. 3akoH JIxoyns-JIeHIia B MHTETpaIbHOM Gopme.

4. Tlone3Hast MOIIIHOCTb, €€ 3aBUCUMOCTH OT colipoTuBieHus R. YcnoBue Makcumyma.
5. Tok kopotkoro 3ambikanus. Onpenenceuue l; v 3ac € u3 rpaduxa u = f(l).

53 «HMccneoosanue 3nekmpuyecKux noneii 6 3J1eKmpoHHO-1y4e6oll mpyoKe»
1. Hanpsixennocts nosist. [lorennuman. CBsizb MeXy HUMH.

2. CunoBble M 9KBUNIOTECHIIUAIBHBIE TTOBEPXHOCTH I0JII TOUEYHOTO 3apsia.

3. OCHOBHBIE JIEMEHTHI JIEKTPOHHO-ITY4EBOM TPYOKH (UePTEXK).

4. CKOpOCTb JIEKTPOHOB, NPOIIEAIINX BTOPO aHoA. BeiBoa (hopMyIibl.

5. TpaekTopust 377€KTPOHOB B IPOCTPAHCTBE OTKJIOHSIOIINX IJIACTHH.

83 «M3yuenue ceoiicme nonapuvix oulnekmpukos. CecHemorneKmpuxu
1. Jlunonb. DNeKTpUUECKU MOMEHT JUIOJIS.

2. Tlonspuzanus qusiekTpuka. Bektop nonspuszanuu.

3. CerHeTod NNeKTPUKH, UX MTPU3HAKH.

4. Jlomensl, onpenenenue. Touka Kropu.

5. I'mcrepesuc. IlokasaTe Ha netne rucrepesuca Joer. (Mmm Pocr) B Exospn,

3) MarHverusm

2 K «3amyxarowjue 31eKmpomacHumHvle KOaedanusn)

1. KonebarenbHblil KOHTYp (CXema).

2. 3aKOH M3MEHEHHs 3apsjia ( Ha 00KIaJKax KOHIEHcaTopa B KOHType Oe3 motepsb suepruu (R = 0).
3. 3akoH W3MEHEHUs 3apsja (] Ha 00KIIaIkax KOHJAEHCAaTOpa B KOHTYpe ¢ morepeid snepruu (R £ 0).
4. Koaduuuenr 3aryxanus (popmyina).

5. Jlorapudmuueckuii feKpeMeHT 3aTtyxanus (popmyia).

6 DM «Hccneoosanue 0surcenusn 3aparceHHblX YACMUY 6 MAZHUMHOM noJie»
1. 3akon Ammnepa (popmyia).

2. Cuna Jlopenna (popmymna).

3. Cxema marHeTpoHa (BH]I CBEPXY).

4. Bextop nnnykiuu B Ha ocu conenouna (popmyna).
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5. Iloka3aTh Ha cxeMe MarHeTpoHa HalpaBJIEHUE BEKTOPOB: UV — CKOPOCTh IEKTPOHA,
B — BexTop MHAYKIMK 11 1I000T0 HamnpasieHus Toka, F, — cuna Jlopenna.

7 OM «H3yuenue MazHummnoz2o noasay

1. 3akon buo-Casapa-Jlaruiaca B nuddepernuansHoi Gopme.

2. BexTop MHAYKIMU B MarHUTHOTO 1oJisi 6€CKOHEYHO JITUHHOTO MPSMOJIMHEHHOTO TPOBOTHHKA C
TokoM | (popmyma).

3. Bekrop uHAYKIMM B MarHuTHOTO MOJIS TSl OTpE3Ka MPOBOIHUKA C TOKOM (popmyra).

4. BekTop MHAYKIMH B MarHuTHOTO 10JIS B IIEHTPE KPYroBOro Toka (hopmyia).

5. Iloka3aTe HanpaBieHUs BeKTopa B B 1ieHTpe KpyrosBoro Toka, B T.0.

8 IM «Hccnedosanue HamazHUUUBAHUA (ePPOMAZHEMUKOE)

1. OpOGuranbHelii Py, 1 ciuHOBEIN Ps MOMEHTBI A5iekTpoHa B aToMe ((hOpMYIIbI).
2. Bekrop HamaranueHHOCTH J (popMya).

3. Jlna, mapa u ¢peppomMarHeTHKH (3HAUCHUS | ISl HUX).

4. JIoMeHBI.

5. I'mcrepesuc. Ocrarounas uaAyKnus Boe. KospuutusHas cuna Higspn.

9 OM «H3yueHnue asnenuil 31eKmMpoOMacHUMHOU UHOYKYUW)

1. SIBnenue snexTpoMarauTHOM uHAyKIuU. Onpenenenue. [Ipasuno Jlenna.

2. OCHOBHOU 3aKOH 3JIGKTPOMAarHUTHOW MHAYKIUH (popmya).

3. Toku npu 3aMbIKaHUM U pa3MbIKaHUM Liend. SIBneHne camonHaykuuu, 31C caMOMHIyKIINH
(popmyura).

4. uayKTUBHOCTH KaTylIKU. B3anMHast HHIYKTUBHOCTh KaTyIIIEK.

5. Pabora cxeMsl (puc. 7 METOAMYECKUX YKAa3aHUM).

10 OM «H3yuenue MacHUMHO20 NOIA CONEHOUOA»
1. Unpykuus MarHuTHOTO MOJIS ﬁ , onpezneneHue. CHIIOBBIC INHUM.
2. MaraurtHoe 1noJje npsiMoro Toka, yeprexx. @opmyina s B, HanpaBienue B.

3. MaruutHoe nojie kpyrooro Toka. @opmyna s B, HanpaBieHue B IIEHTPE KPYroBOTO MPO-
BOJHHKA C TOKOM.

4. Dddexr Xomna. Onpenenenue, yueprex. opmyna mis Ae.

5. MarnutHoe none coneHouna. ®opmyna s B . CunoBsie TMHUH.

4) Bo.1HOBasi 1 KBAHTOBAs ONTHKA

20 «H3yuenue asenenus unmepghepenyuu ceemay

1. YcnoBust KOrepeHTHOCTH CBETOBBIX BOJIH.

2. Vnrepdepenuns, onpeaeacHue.

3. Onruyeckas pa3HOCTh XO/a, YCIOBUS MAKCHMyMa U MUHHMYMA.
4. YcranoBka ans «koner; HproToHay, X0 Tydeid B Hell.

5. Paznocts xona nns konern Hetotona, hopmyina.

30 «Onpeoenenue O1unbl C6€MOBOI 80IHBL OUPPAKUUOHHBIMU MEMOOAMUY

1. ludpakuus cBera, onpeneaeHue.

2. Ilpunnun [oiirenca — @penerns.

3. ®pOHT BOJHBI TOYEYHOTO W OECKOHEYHO YIAJIEHHOTO UCTOYHUKOB, PUCYHOK.

4. Meton 30H @peHens i KpyTaoro oTBEpCTUs. Y CJI0BUS MaKCUMyMa U MUHUMYMA.
5. Meron 30H [JIs 1IENH, YCIOBUSI MAKCUMyMa U MHHUMYMa.

40 «H3yuenue 3aK0H06 NONAPUIAUUU CEEMA)
1. M3o0pakeHue 3J1eKTPOMarHUTHBIX BOJIH.
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2. IlonspuzoBaHHbIH cBeT. OnpeeneHue.

3. Tunel nonspu3anuy, pucCyHoK.

4. 3akon bproctepa, xon nyyei.

5. 3akoH Mautoca, osiApu3aTop, aHAIU3aToOP.

50 «H3yuenue agnenus oucnepcuu ceema)

1. Onpenenenue AUCIIEPCHH CBETA.

2. JlucnepcuonHast kpuBasi. HopmasipHast 1 aHOMaibHast AUCIIEPCHH.

3. Xox nydeit B mpu3Me (IOCTPOUTH). 3aKOH MPEIIOMIICHUS.

4. CpaBHUTD YIJIbl OTKJIOHEHHUS € (IJIs1 KPACHOTO J1y4a) U &g (17151 (PUONETOBOIO JTy4a), €CIIU yIJIbl
najieHust UX Ha OOKOBYIO IPaHb PaBHBIL.

5. Xo Jiydeil B MOHOXPOMATOPE.

60 «H3yuenue 3aKon06 eHeutneco homoirpghexmay
Buemnuii poroaddexr, onpenenenue.
VYpasuenue porodddekra.

«KpacHas rpanunay, hopmyna.

YcerpoiictBo poTossiemMeHTa.

[TpuaIH pabOTHl HOTOYMHOKHUTEIIS.

ko E

70 «H3yuenue 3aK0H08 MEN108020 UIYUEHUA)
1. ®usnueckuii cMbIci I T4 Re.

2. AGconroTHO yepHoe Teao0. OnpeeneHue.

3. 3akon Kupxroda.

4. 3akon Credana-bonbimana.

5. I'paduk &, 1= f(L). 3akon BuHa.

5) ®u3uka aroma

24 «Cmpoenue amomay

1. Monenu atoma Tomcona, Pesepdopaa, bopa.

2. Tloctynatsl bopa u mpoucxosaeHne JTMHeHUaThIX CIEKTPOB.

3. Mmeercst mu Kakas-miu00 CBA3b MEXKYy YaCTOTOH 0OpalieHus SJIEKTPOHA BOKPYT siipa aToMa BOJIO0-
poJla ¥ 4aCTOTOM €ro U3JIydeHus?

4. BoiBecTu opMyIIbl JUIsl ONIPEIETICHNSI CKOPOCTH 3JIEKTPOHA Ha n-i opOUTE U paguyca n-ii OpOUTHI.

5. OxapakTepHu30BaTh U3MEHEHUS! KHHETUYECKOH, MOTEHIMATIbHON U MOJTHON SHEPTuil 3JIeKTPOHA B
aToOMe IIPU €ro yJaJeHUH! OT A1pa.

4A «3asucumocmov I1eKmMpoOnpoEOOHOCMU MEEPOO2O Mena Om memnepamypvl)

1. Yro Taxkoe BaseHTHAs 30HA, 3aMPEIIEHHAs 30HA M 30Ha IIPOBOIUMOCTH?

2. Kakue nonynpoBOAHUKH Ha3bIBAIOTCS COOCTBEHHBIMH, a KAKME — IPUMECHBIMU?

3. Ot 4ero 3aBUCUT KOHIIEHTPALIMsI CBOOOHBIX HOCUTEIEH 3apsi/ia B N-IOIYIIPOBOAHUKE U B P-
MOJTYIIPOBOJTHUKE?

4. Oco0eHHOCTH TeMIIEPATYPHOI 3aBUCUMOCTH AJIEKTPOIPOBOIHOCTH MOJIYIIPOBOIHUKOB.

5. OcobeHHOCTH TeMIepaTypHOI 3aBUCUMOCTH 3JIEKTPOIPOBOJHOCTH METAJLIOB.

104 «H3yuenue HeKomopwvlx C60UCHIE ONMUYECKO20 K6AHM 08020 2CHEPAMOPA)
ITormomenue, CIOHTAaHHOE U BBIHYKJIEHHOE U3TyYEHHUS.

OcHOBHBIE KOMIIOHEHTBI ONITHYECKOT0 KBAHTOBOIO reHeparopa. OXapakTepu30BaTh UX.
Kaxkoe cocrosiHue cpenbl Ha3bIBAETCSI MHBEPCHBIM?

[Touemy cMech renust ¥ HEOHA SBJISIETCS XOPOILIEH aKkTUBHOM cpenoit ais razosoro OKI™?
OTnnuus 1a3epHOro U3IyYEHUs OT JIFI0OO0Tr0o APYroro U3Iy4eHus.

agkrownE
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5. HEPEYEHb PACYHETHO-TPAOUYECKHUX PABOT

1. PI'P Nel «Mexanuka. MosekymspHas (pu3uka u TepMOIMHAMUKAY
2. PT'P Ne2 «3Onexrpocraruka. IIoCTOSHHBINA TOK»

3. PI'P Ne3 «DnekTpu4ecTBO M MarHeTHU3M»

4. PI'P Ne4 «Onrtuka. @usnka aroma 1 arTOMHOTO SIIPay

6. TEMATUKA KOHTPOJIBHBIX PABOT

KP Nel «Mexanuka

KP No2 «MonexynsipHas GU3UKa U TEPMOTUHAMHUKAY
KP Ne3 «DnexktpuuectBo»

KP No4 «Marnetuzm»

KP No5 «OnTuka»

KP Ne6 «KBantoBas gusuka u puznka aToma

7. OBPA3EI] KOHTPOJIbHOH PAEOTBI

KoHnTtposbHas pabora Nel
1o Teme «MexaHuKay.

Bapuant 1

1. MatepuanbHas TOYKa Maccoil m = 2Kr JBUXKETCA MOJ AEHCTBHEM HEKOTOPOW CHIIbI, COIJIACHO
ypaBHeHuto X =2 + 5t + 2 0,2t3. Haiitu: 1) ckopocTh ABHXKYIIEICS TOYKA B MOMEHT BpEeMEHH t
=5 c¢; 2) 3HaueHue CUJIbl B MOMEHT BpeMeHU t = 2 ¢; 3) B KakOoi MOMEHT BpeMeHHU cuiia paBHa 0.

2. MaxoBoe Koyieco, MOMEHT HHEpIIMU KoToporo J = 245 KF'MZ, Bpamaercs ¢ yacrotoi 20 06/c. [Toce
TOTO KaK Ha KOJIECO TepecTal JeHCTBOBATh BPAIAIOIINA MOMEHT, OHO OCTaHOBHJIOCH, crenaB 1000
000poToB. HaliTh MOMEHT CHJT TpeHHs U BpeMs, MpOIIEANIee OT MOMEHTa MpeKpalleHHus IeHCTBUSL
BpalIarOIIEro MOMEHTA JI0 OCTAaHOBKH KOJIECa.

3. Haiftu paGoTy cujbl TSDKECTH A, IEHCTBYIOIIEH Ha CBOOOAHO Majaroiiee Tesno mMaccod m = 10
KT B MIEPBYIO, BTOPYIO U TPETHIO CEKYH/IbI JIBUKCHUSI.

4. CruiomHoON HUIMHAP KaTUIICS ¢ HAKIIOHHOHN TIocKkocTH BbicoToi h = 20 eM. Kakyro ckopocth [
MOCTYMATEIbHOTO JBIKEHUSI Oy/IeT UMETh IIHJIMHJP B KOHIIE HAKIIOHHOW TI0OCKOCTH?

1.4. Teno OpoIIeHO MOA YIoM o K ropu30oHTY. I1o 3a1aHHBIM mapamMeTpaM JBH)KEHUS MaTepHasb-
HOM TOYKM ONpeeIuTh BCE HEAOCTAIOUIMe apaMeTpbl 1o Tabu. 1. Pemienue 3ajaun conpoBOuTh
YepTe’KOM, Ha KOTOPOM IOKa3aTh BCE BEKTOPHbIE BeIMUUHBI. O003HaueHus B Tabu. 1: o — yroa

y ol
MCKAY HallpABJICHUCM HaYaJIbHOU CKOPOCTHU 0y ockro OX, Ux U Uy — IIPOCKOHNH BEKTOPA CKOPO-

ctu ¥ ma ocu OX u OV ayst MOMEHTa BpeMeHH t; Sy M Sy — MPOEKIUK BEKTOPA MEPEMEIIEHHS S
Ha ocu OX u OV 111 MOMEHTa BPEMEHU t; an — HOpMaIbHOE YCKOPEHUE U d; — TAHT€HLUAIbHOE
YCKOPEHHE B MOMEHT BpeMEHH t; R — paauyc KpuBHU3HBI TPAEKTOPUHM B MOMEHT BPEMEHU t; th—
MIOJIHOE BpeMsI IBIKEHUS; S — nanbHOCTh nosera; H — MakcuManbHas BbicoTa nosiera. B pacue-
Tax yCKOpEHHe CBOOOIHOTO Ta/ICHHs MOXKHO IIPHHSTh PaBHBIM g = 10 M/c’.

Fﬂ'u

oL x
VYron o B 3amaye pacnonoxked Boime ocn OX

DLD UU: U}C: U'}T, &) ] SX: S}i": t‘: I:IT., an: R ] tn: S: H:
Mo | mfc | nfc | mic | M M o |mic? i | C M s
al | 20,0 0,5
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. TEMbI PEOEPATOB

. YCTpOWCTBO 3JIEKTPOHHOTO MUKPOCKOIIA.

. V. HpI0TOH M ero OTKpHITHS B (pr3mKe.

. MeTos1 onpesiesieHns CKOPOCTH CBETA.

. D. Pezepdop v OnBIT 1O pacCeMBAHUIO allb(a-JacTHIL.

. Teopus ynpyrocru.

. IlonynnpoBOTHUKOBBIE TPUOOPBHI.

. JlelicTBHE MOJIIPU3ALUOHHBIX TPHOOPOB.

. IloTeps TemI0BOM U JIEKTPUUECKON IHEPTUU NIPU TPAHCIIOPTUPOBKE.
. PacipocTpanenue paginoBoiH.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

bannucrryeckas ME)XKKOHTUHEHTAJIbHAS PAKETa.

[TpuHIMI NEHCTBUS PEAKTUBHBIX JBUTATEIICH.

[IposiBneHue AEUCTBUSA CUIIBI TPEHUS B IIOBCEIHEBHON KU3HU YEIIOBEKA.
Jx. K. MakcBeu1 U ero 3JIeKTpOMarHuTHasi TEOpHS.
DNEKTPOMarHuTHOE U3JIy4ECHHUE.

[TpunIMIT IEHCTBUS aKKYMYJISITOPOB.

[IlapoBast MOJIHUS — YHUKAJIbHOE IPUPOIHOE SIBICHUE.
DKCIEPUMEHTAIBHOE UCCIEAOBAHUE SJIEKTPOMArHUTHOM MHIYKIIMH.
DNEeKTPOCTaHIUH.

[IpuHUuMI AEHCTBUS 3IEKTPOIBUTaTENEH.

SnepHast sHEpreTuka.

JleficTBHE ONTHYECKUX TPUOOPOB.

Huxoua Tecna u ero 3KkCiepuMeHTHI.

ConHue Kak UICTOYHUK SHEPIUH.

VY bTpa3ByK U BO3MOKHOCTH €TI0 IPUMEHEHHUS.
[IpencraBieHune KapTUHBI MUPA C TOUKH 3pEHUS (DU3HKH.
SIBrieHME pamyrd ¢ TOUYKU 3pEHUS (PU3UKH.

DHeprusi BOAHBIX UCTOUYHUKOB.

Buibl HCTOUHHKOB HCKYCCTBEHHOI'O OCBEILIEHUS.

N3ydenne Hpu3MKu C MOMOIIBI0 KOMITBIOTEPHBIX TEXHOJIOTHUH.
Oddext Jomnepa.

9. TEMbI HAYYHBIX JIOKJIAJIOB 1 COOBIIIEHAM

Temartuka HaydHbIX UccnenoBaHuil kadeapsl «VccnenqoBanus PU3NIECKUX CBOMCTB KPUCTAIIOB U
HETTMHEHHO-ONTUYECKUX Y DEKTOBY.
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