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1. MEPEYEHb KOMITIETEHIIUY C YKASBAHUEM ITANIOB UX ®OPMHUPOBAHUS
B ITPOLHECCE OCBOEHUS OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

B pesynbrare ocBoenust OIIOIl OakanaBpuara mo HampapiaeHuto oOyuenus 23.03.03
OKCITyaTalys TPAHCIOPTHO-TEXHOJIOIMYECKUX MAIIMH U KOMIUIEKCOB, y4aluiicss IOJKeH

OBJIAZICTD CIACAYIOIIUMU KOMIIETCHIIUAMMU.

Tabnuua 1.1 — TpeboBanus K pe3yabTaTaM OCBOCHHS TUCHUTLTHHBI

2 TOKA3ATEJIM M KPAUTEPUHA OLEHWBAHUS KOMNETEHIHN HA

Koxa xomnerenmu DTamnbl OCBOCHHUS IlepeueHb NIAHUPYEMBIX PE3YIHTATOB
KOMIETEHIIUU 00yueHUst 10 JUCLUILIIMHE
OIIK -3 IlepBerii oTan 3namey:  (HyHDAMEHTANBHBIC  3aKOHBI
obnagaer ¢u3uku, B T.4. (U3MYECKHE OCHOBBI
TOTOBHOCTBIO MEXaHUKH, MOJEKYJISIpHOH GU3MKH U
HOPUMEHATh  CHCTEMY TEPMOJMHAMHUKH,  DJIEKTPUYECTBA U
(hyHIaMeHTaIbHBIX MarHeTusMa, OITHKH, ATOMHOI1,
3HAHWH ANCpHOH HHU3UKU
(MaTeMaTHYECKUX, Ymems: HCIIOIb30BaTh
€CTECTBEHHOHAYUYHBIX, (yHIaMeHTaIbHBIE 3aKOHBI (DM3MKH, B
HHKCHEPHBIX u T.4. (PU3MYCCKHE OCHOBBI MEXAHUKH,
9KOHOMHYECKHX) ISt MOJICKYJISIPHON uzuku u
uAeHTH(UKALIY, TEPMOJMHAMHUKH,  DIJIEKTPUYECTBA U
dopMynupoBaHus  H MarHeTusma, OIITHKH, aTOMHOI1,
peuieHus AIepHON  (M3MKM  TIPU  PEIICHUH
TEXHUYECKUX u HMHKCHEPHBIX 3a/1a4
TEXHOJIOTUYECKHX Bnademp: HaBbIKAMU HCIIOIb30BAHHL
podiem (hyHIaMEeHTaNbHBIX 3aKOHOB (DU3UKH, B
9KCIIIyaTaIuH T.4. (PU3MYCCKHE OCHOBBI MEXAHUKH,
TPaHCIIOPTHO- MOJICKYJISIPHO# ¢usukn u
TEXHOJIOTHUECKUX TEPMOJMHAMHUKH,  OJJIEKTPUUECTBA U
MalliH U KOMIUIEKCOB MarHeTusma, OIITHKH, aTOMHOI1,
sIepHOil (GU3MKKH B MpodeccHOHANTbHOMI
JIe TeIbHOCTH

PA3BJIMYHBIX DJOTANNAX HUX @®OPMHUPOBAHHSI, OIIMCAHHUE HIKAJ
OLEHUBAHUSA
Tabmuua 2.1 — Ilokasarean W KPUTEPUH ONpPEACNICHUs YPOBHSA CHOPMHUPOBAHHOCTH
KOMIIETEHIUHI
Komnerennusi, | Ilnanupyem KpuTtepun oueHuBaHus pe3y/ibTaTOB 00y4YeHHsI
JTamNbl bie 2 3 4 5
0CBOEHHUS pe3yJbTaThl
KOMIIETEeHIIMH 00yueHust
OIIK -3 3namo: OtcyrcTByror | Henonusie CoopmupoBa | Chopmupona
obnanmaer (yHIaMeHTa | NPEICTABICHU | NPEACTABJICHHU | HHbIE, HO | HHBIE
FOTOBHOCTBIO bHBIC 3aKOHBI | 5 o4 0 | coaepxKaie | cUcTeMaTHyec
MIPUMEHSTH ¢usuky, B T.4. | pyHgameHtan | GpyHAaMEHTaN | OTIAENbHbIC KHE€ 3HAHUS O
cucTemMy ¢usnueckue BHBIX 3aKOHAaX | bHBIX 3aKOHAX | MPoOesb dbynaamenran
(yHIaMeHTallb- | OCHOBBI ¢bu3uky, B T.4. | GU3MKH, B T.4. | 3HAHUI BHBIX 3aKOHAX
HBIX 3HAHHUW | MEXaHHKH, ¢usnueckue (uznueckue ¢ynnamenTan | pU3MKH, B T.4.
(MaTeMaTH4YeCK | MOJICKYJSIPHO | OCHOBBI OCHOBBI bHBIX 3aKOHOB | (hu3HUeCKUe
ux, i (usukM W | MexaHHKH, MEXaHHKH, (H3MKH, B T.4. | OCHOBBI
€CTECTBEHHOHA | TEPMOAMHAMHU | MOJIEKYJISIPHO | MOJICKYJISIDHO | (GM3MYECKUE | MEXaHUKH,
YUHBIX, KH, W ¢usukn u |H U3MKK U | OCHOBBI MOJICKYJISIPHO
WHXKEHEPHBIX M | 2JIEKTPUYECTB | TEPMOJMHAMH | TEPMOJAMHAMH | MEXaHUKH, i ¢usukun u
9KOHOMHUYECKHUX | & u | Ky, Ku, MOJICKYJISIPHO | TEPMOAUHAMHM
) JUISL | MarHETU3Ma, | JIEKTPUYECTB | JNIEKTpUYECTB | B (U3MKH U | KH,
UAECHTU(UKAM | ONTHKH, a ula U | TEPMOAMHAMHU | DJIEKTPUUYECTB
u, ATOMHOIA, MarHeTu3Ma, | MarHeTusma, | K, a u
(dhopMynupoBaH | sIepHOR OIITHKH, OITHKH, 9NIEKTPUYECTB | MarHeTu3ma,
U W peuieHus | GU3MuKu aTOMHOM, aTOMHOM, a H | ONITHKH,
TEXHUYECKUX U SIePHOI SIICPHOM MarHeTusMa, | aTOMHOIA,
TEXHOJIOTUYECK bu3uku ¢usukn OITHKH, SIICPHOI
ux mpobiem ATOMHOM, uzuku
IKCILTyaTaI[MU SZICPHOI
TPaHCIIOPTHO- busnku
TEXHOJIIOTHYECK | Ymemb: He ymeet | B uenom | B uenom | Chopmuposa
WX MAalliH ¥ | UCIOJb30BATh | UCIIOJB30BATh | YCIIEIIHOE, HO | YCIICIIHOE, HO | HHOE yMEHUe
KOMILIEKCOB ¢dynnamenTan | pyHaaMeHTan | He coziepkaliee | MCIOJIb30BaH
bHBIE 3aKOHbI | bHBIC 3aKOHBI | CHCTEMATHUeC | OTAENbHbIC ust
IepBblii 3Tan | ¢pusukw, B T.4. | GU3MKY, B T.4. | KOS po0ebl (dyHIamMeHnTan
¢usnueckue | pU3MUECKUE | MCIIOIB30BAaH | MCMOJNB30BAaH | bHBIX 3aKOHOB
OCHOBBI OCHOBBI ne ust ¢u3uky, B T.4.
MeXaHHKH, MeXaHHKH, ¢dynnamenran | GpyHnameHnTan | Gpusnueckue
MOJICKYJISIPHO | MOJISKYJISIPHO | BHBIX 3aKOHOB | bHBIX 3aKOHOB | OCHOBBI
W ¢usuku u | ¢usuku W | QU3UKH, B T.4. | PU3MKH, B T.4. | MEXaHUKH,
TEPMOJMHAMH | TEPMOAMHAMH | pHU3NYECKUE | (pU3HYECKHE | MOJEKYJISIPHO
KH, KH, OCHOBBI OCHOBBI i ¢usuku u
UEKTPUUECTB | DICKTPUUECTB | MEXAHUKH, MEXaHMKH, TEpMOJUHAMU
a ula U | MOJICKYJISIPHO | MOJISKYJISIDHO | KH,
MarHeTusma, | MarHetusma, | W ¢usuku u | i Qu3MKKM W | AnEKTpUUECTB
OITHKH, OIITHKH, TEPMOJIMHAMHU | TSPMOJMHAMH | & u
ATOMHOIA, ATOMHOIA, KU, KH, MarHeTu3ma,
SIIEPHOM SIIEPHOM JJNIEKTPUYECTB | DJIEKTPUYECTB | ONTHUKH,




¢usuku  mpu | pusukn  OpH | a ula U | aTOMHO¥,
pelieHnu pelLieHn MarHeTu3Mma, | MarHeTusma, | siiepHOU
WHXEHEPHBIX | MHXKEHEPHBIX | ONTHKH, OITHKH, ¢du3ukn  npu
3a1a4 3a1a4 aTOMHOM, aTOMHOM, peleHnu
SIIEPHOI SIIEPHOU HMHXEHEPHBIX
¢usukun  npu | dpusuku  1pu | 3amay
peuieHun pelieHuH
WH)KCHEPHBIX | MHXKEHEPHBIX
3aja4 3aga4
Bnaoemps: He Bnageer | B uenoMm | B LenaoM | YCIemHoe Hu
HaBbIKaMU HaBbIKaMU yCIEIIHOe, HO | YCIEIIHOe, HO | CHCTeMaTHyec
HCIOJIb30BaH | UCIIONB30BaH | HE cozjepxkamiee | Koe
ust ust CHCTEMaTH4eC | OT/ICIbHBIC HpPUMEHEHUE
¢dbynnamernran | pyHmameHTan | Koe poOesbI HaBBIKOB
bHBIX 3aKOHOB | bHBIX 3aKOHOB | IPDUMECHEHHE | IPUMEHEHHs | MCIIOJb30BaH
¢u3uky, B T.4. | pU3MKH, B T.4. | HABBIKOB HaBBIKOB ust
¢usnueckue ¢usnueckue WCIIOJIB30BaH | MCIIOJB30BaH | pyHIaMeHTan
OCHOBBI OCHOBBI ust us BHBIX 3aKOHOB
MEXaHHUKH, MEXaHHUKH, ¢dynnamenrtan | pyHmamenTan | Gpu3MKH, B T.U.
MOJICKYJISIPHO | MOJISKYJSIDHO | BHBIX 3aKOHOB | bHBIX 3aKOHOB | (hu3ndeckue
i ¢msukn u |# ¢GusukH ¥ | QU3MKHY, B T.4. | QUIMKH, B T.4. | OCHOBEI
TEPMOJUHAMH | TEPMOAMHAMH | pHU3MUecKUe | Gpu3HYECKHe | MEXaHHKH,
KH, KH, OCHOBBI OCHOBBI MOJICKYIJISIPHO
AEKTPUUECTB | DICKTPUUECTB | MEXAHUKH, MEXaHHKHU, i ¢usukun u
a ula U | MOJIEKYJSIDHO | MOJIEKYJIIDHO | TEpMOJMHAMU
MarHeTu3Ma, | MarHetusma, | ¢u3uku W | QusMKM © | KA,
OITHKH, OIITHKH, TEPMOJIMHAMYU | TEPMOJUHAMH | IEKTPUUECTB
aTOMHOM, aTOMHOM, KH, KH, a u
SZICPHOI STePHOI JNEKTPUYECTB | JCKTPUUYECTB | MarHETH3Ma,
¢busuku B | GU3MKH B|a ula U | ONTHKH,
npodeccrona | mpodeccroHa | MarHeTHU3Ma, | MarHeTH3Ma, | aTOMHOIA,
JIBHOW JIBHOM OMNTHKHU, OITHUKH, SIIEPHOM
NEeATEIbHOCTH | AESTENbHOCTH | ATOMHOM, ATOMHOI, INZENT B
sIIEpHON s7epHOH npodeccroHa
uzuku B | ¢pu3uKH B | JIHOIT
npodeccrona | mpodeccuoHa | IesITeNbHOCTH
JBHOH THEHOU
JIeATEeIIbHOCTH | N TEeNbHOCTH

OnucaHue MKajbl OICHUBAHMU:

1. OneHka «HEyOBJIECTBOPHUTEIBHO» CTaBUTCS CTYJCHTY, HE OBJIAJICBIIEMY HU OIHUM H3
JJIEMEHTOB KOMIIETCHIIHH, T.€. 0OHAPYKUBIIEMY CYLICCTBEHHBIC MPOOEbl B 3HAHUU OCHOBHOTO
IIPOrPaMMHOI0 MaTepHaia 10 AWCLMIUIMHE, JONYCTHUBIIEMY IPHUHIMIHNAIBHBIC OMMOKH IpH
IIPUMEHEHUN TEOPETHYECKUX 3HAHUH, KOTOPhIE HE MO3BOJIIOT €My IPOJODKUTE 00ydeHne M
MPUCTYNUTh K MPAKTHYECKOW [JESTeIbHOCTH 0€3 [OMOJHUTENbHONW MOATOTOBKH MO JaHHOM
JIACIUTLITHE.

2. OueHKa «yAOBIICTBOPUTEIBHO» CTAaBUTCS CTYACHTY, OBJAJCBLIEMY DJIEMEHTaMH
KOMIIETCHIIMN <«3HATh», T.€. MPOSBUBILEMY 3HAHUS OCHOBHOTO MPOTPAMMHOIO Marepuana o
JUCHUIUIMHE B OO0BEMe, HEOOXOAMMOM [UIf IOCJIEAYIOIET0 OOY4eHHs M IPeICTOSIIeH
MPaKTHYECKON JAEATENbHOCTH, 3HAKOMOMY C OCHOBHOM pEKOMEHIOBAaHHOH JIMTEpaTypoii,

JIONYCTHBLIEMY HETOYHOCTHM B OTBETE€ Ha OK3aMEHEe, HO B OCHOBHOM o0iajarouiemy
HEOOXOUMBIMHU 3HAHUAMH AJIS1 X YCTPAHEHHs IIPU KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OueHKa «XOpOLIO» CTABHTCA CTYAEHTY, OBJIAJEBLIEMY BJIEMEHTaMHM KOMIETEHLHU
«3HATh» U «yMETb», NPOSBUBILIEMY MOJIHOE 3HAHHE MPOrPaMMHOr0 MaTepHana Mo AUCLUILUINHE,
OCBOUBIIEMY OCHOBHYIO PEKOMEHIOBAHHYIO JIUTEPATypy, OOHApYKUBLIEMY CTaOMIIbHBIH
XapakTep 3HaHMH M yMEHMH M CIOCOOHOMY K HX CaMOCTOSTEIbHOMY IIPUMEHEHHI0 H
O0OGHOBJICHHIO B XO/I€ TIOCIIELYIOIIEr0 00YUYeHHUS U MIPAKTUUECKON A TEIbHOCTH.

4. OueHKa «OTJIMYHO» CTaBUTCS CTYAEHTY, OBJIAJIEBLIEMY 3JI€MEHTAMU KOMIIETEHLHU
«3HATh», «YMETb» U «BJIAAETb», HPOSBHUBIIEMY BCECTOPOHHME U TIJIyOOKME 3HaHUA
MPOrpaMMHOTO MaTepuana MO AWCLHUIUIMHE, OCBOUBIIEMY OCHOBHYIO M JOHOJIHUTEIBHYIO
JIUTEPATYpy, OOHApYKMBIIEMY TBOPYECKHE CIHOCOOHOCTM B IIOHUMAaHUH, H3JIOKEHUH U
MPAKTHYECKOM HCIOIb30BaHUH YCBOCHHBIX 3HAHHH.

5. OueHKa «3auT€HO» COOTBETCTBYET KPHTEPUSAM OLEHOK OT «OTIMYHO» 10
«yJIOBJIETBOPHUTEIBLHO.

6. O1eHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYIOBJIETBOPUTEIBHO.

3. TUIIOBBIE KOHTPOJIBHBIE 3AJAHHUSI WJIM MHBIE MATEPHUAJIBI,
HEOBXOJUMBIE JJIs1 OLEHKHA 3HAHHWiI, YMEHUIH, HABBIKOB WU (WJIN)
ONBITA JEATEJBbHOCTH, XAPAKTEPU3YIOIUX ITAIIbI ®OPMHUPOBAHUA
KOMITETEHIIHIA B MMPOLECCE OCBOEHUA OBPA30BATEJIbHOM
IMPOI'PAMMBI

3.1. Bonpoch! 1J151 CAMOKOHTPOJIsI U MOATNOTOBKH K IPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHKA (1 kypc, 2 cemecTp)

1. ®usuka u ee CBA3b C APYTUMH CIIELUATBEHOCTSIMH.

2. Kunematuka, ee ocHOBHBIC TOHATHA. CpeHSAS U MTHOBEHHAS! CKOPOCTH M YCKOPEHUSI.

3. HopmanbHoe M TaHreHUMAJIbHOE YCKOPEHHMS M OINHMCAHUE C UX MOMOLIBIO JPYTrHe BUBI
JIBHIKEHMSI.

4. BpamarenpHoe IBMXEHHE. YTJIOBas CKOPOCTh M YIJIOBOE YycKopeHHe. CBS3p MEXIy
JIMHEWHBIMU U yITIOBBIMU BEJINYMHAMH.

5. Kwunemaruka tBepmoro Tena. JluHamuka nocrynarensHoro asrkenns. Cuta. Macca.

6. 3axonsl HeproToHa.

7. 3amkHyTas MeXaHHYecKas cUcTeMa. 3aKOH COXPaHEHUS! HUMITyJIbCa.

8. llenTp macc.

9. JluHaMuKa BpamIaTebHOTO ABMXECHUS. MOMEHT CHIIBI.

10. Mowment unepuu. Teopema Ll teitnepa.

11. MoMeHT uMiyibca.

12. OcHoBHOE ypaBHEHHE AMHAMHUKHU BPAIIATEIbHOIO IBMKEHHS. 3aKOH COXPAaHEHUS MOMEHTa
UMITYJIbCA.

13. I'maBHBIC OCH MOMEHTa MHEepIHU. [ mpocko.

14. Dueprus u pabora. PaGora mpu mocrynarensHOM JBxeHHH. PaboTa mpu BpalareiabHOM
JIBIDKEHHH.

15. Kunernueckas sHeprusi.

16. Teopema 0 KHHETUYECKOM YHEPTUU.

17. Teopema Kenura.

18. Cunosoe none. KoncepatuBusie cuibl. [loTeHnnansHas sHEprys.

19. TorenumanbHas sHeprust 1eHOPMHUPOBAHHOMN MPYKUHBIL.

20. I'paBuTanMOHHAs IOTEHIUAIBHAS SHEPTHS.

21. 3akoH COXpaHEHHs] MEXaHUYECKOI dJHEPTHHU.

22. Mpunumn otHocutensHocT [amunes. [lpeoOpasoBanus [amunes. dopmyna ClioKeHHUs
CKOpOCTEH. Y CKOpEHHE.



23. IocTynatel crneuuanbHOW TEOPUM  OTHOCHUTEIbHOCTH. IIpeoOpasoBanus JlopeHua.
CrnenctBus npeodpasoBanus JlopeHna.

24. DneMeHTHI peNIATUBUCTCKON TMHAMUKH. B3anMoCBs3b MeX Iy SHEpTruei 1 Maccou.

25. 3akoH BcemupHoro Tsarorenus. Bec. HeBecomocTs.

26. 3axonsl Kemepa.

27. HckyccrBeHHbIe cryTHUKH 3emii. KocMudueckne CKopocTH.

28. PeaxTtnBHOE qBMKEHUE. YpaBHEeHHE Melepckoro.

29. 3agaun LlponkoBckoro.

30. AOCOnIOTHO ynpyroe u abCOJIOTHO HEYNIPYroe CTOJIKHOBEHHSI.

31. Cuna tpenus. Tpenue nokosi. TpeHue cKoJIbKeHUE

2. TEPMOJUHAMMUKA U MOJIEKYJIAPHASA ®U3HUKA (1 kypc, 2 cemecTp).

1. OcHoBbl MonekysipHO# ¢usuku. Atom. Temmeparypa.

2. Wnpeanwbublii ras. 3axonsl boitna-Mapuorrta, [Ieif-Jltoccaka, Ilapns. YpaBHeHue
Menneneesa — Knaneiipona.

OCHOBHbIE YpaBHEHUsI MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

®duznueckuil cMbIca TeMnepaTypsl. Unuceno ABoragpo. 3akon JlansToHa.

PaBHOMepHOE pacnpesiesiecHue SHEPTUHM 10 CTENEHsAM CBOOObI MOJEKYJI.

BHyTpeHHsIs SHEPIUs CUCTEMBI.

IMponeccel nepeHoca: auddys3us, BHyTpeHHEe TPEHHE, TEIUIONPOBOAHOCTD.

. Cratuctuueckue 3akoHbl. PacmpezneneHne MojeKysa MO CKOPOCTSAM. 3aKOH pachpeneneHus
Makcsenna.

9. Hsmepenue ckopocreii mosexyin. Oneit HlTepHa.

10. 3axon pacnpenenenust bonpumana. Yucno Aporajpo. 3akoH pacnpeneneHus Makcsea-
Bonbmmana.

11. Bapomerpuueckas ¢popmyJa.

12. inuna cBobomHOro mpobdera momnekyn. Koadduuuents: nuddy3uu, BHyTpEHHETO TPEHUS,
TENJIONPOBOTHOCTH.

13. Temso u pabora. | 3aKOH TEPMOJHHAMUKH.

14. Pabora pacuupenus rasa.

15. Uzoxopuueckwuii nporecc. M3obapuueckuii mpouecc. Ypasuenue P. Maiiepa.

16. M3orepmuueckuii mpouecc.

17. AnnaGaruyeckuii mpouecc. YpasHenue Ilyaccona.

18. Tlonutnueckue mpouecc.

19. PaBHOBecHbIE U HEpABHOBECHBIE MpoLecchl. OOpaTHMBble U HEOOPATUMBIE IPOLIECCHI.

20. Kpyrossle mpoueccsl.

21. Huxn Kapuo. KII/] uukna Kapno.

22. JlBuraresb BHYTPEHHETro cropanus. XonoauibHuKkd. HarpepaTenbHble HACOCHL.

23. 1l 3aKOH TEPMOIUHAMUKH.

24. DHTpomnus ¥ TePMOJANHAMHYECKAsi BEPOSTHOCTb.

25. BbluMCIIEHUE SHTPONUH ATl PA3IMYHBIX TIPOLIECCOB.

26. PeanbHblii rassl.

27. Teopernueckue U30TEPMbI PEATIBHOIO ra3a.

28. DKcnepUMEHTallbHble HM30TE€pMbl peanbHOro rasa. IlepechbllieHHBII map U meperperas
KUAKOCTb.

29. BHyTpeHHsIs 3HEprys peajbHOro rasa.

30. Dddexr dxoyns-Tomcona. CxxmkeHue rasa.

PN v AW

3. JIEKTPUYECTBO U MATHETU3M (2 kypc, 1 cemectp)

1. Dnexrpuueckuii 3apsa. CBoiictBa 3apsaaoB. 3akoH Kymnona.

2. HanpspkeHHOCTh 3JIEKTPUYECKOro TMMOoJst (TOYECYHBIH 3apsil, NPOBOJHHK, OECKOHEYHas
IUIOCKOCT, cepa). [IpHHIMI CYepHO3ULUH TEKTPHISCKHX HOJICH.

3. TIlotok BekTopa anekTpuueckoi nHAykuu. Teopema Octporpanckoro-I'aycca.

4. Pabota, coBepiiaeMasi Ipy IEPEMENICHUH 3JIEKTPUYECKOTO 3apsiia B AIEKTPOCTATHYECKOM
nosie. [ToTeHnman 31eKTpocTaTH4ecKoro MmoJs.

5. CBs3b MEX/Y MOTEHIUAIOM U HAMPSKEHHOCTHIO. DKBUIIOTEHIIAIbHBIC TOBEPXHOCTH.

6. VpneanbHbIe IPOBOJHHUKHY B JIEKTPUUECKOM I10JI€. DIEKTPHUIECKAs 3aIINTA.

7. Dnexkrpudeckas eMKOCTb  yEIWHEHHOro mpoBopHuka. Konnencatopel.  Emxocts
KOHJICHCATOPOB.

8. DHeprust 3apsHKEHHOTO TPOBOJHMKA M DJHEPrUs KOHJEHcaropa. [lmoTHocTh 3Heprum
NEKTPUUECKOTO MOJs.

9. JludnexTpuku B oyeKkTpuueckoM moje. IlodsipHple W HEMOJSpHBIE AUIIEKTPHUKH.
[Monstpu3anust TUIIEKTPUKOB.

10. CBobonubie u cBsi3aHHbIe 3apsiibl. OTHOCHTENbHAS JUAJICKTPUYECKas MPOHUIAEMOCTh U
JUBJIEKTPUYECcKast BOCHPUMMYHUBOCTD BEIIECTBA. DJICKTPETHI.

11. Cernerosnekrpuku.  Ilbe3odnexTpudeckuii  dhdexr. DHeprus  MOISPU30BAHHOTO
JIUDJIEKTPUKA.

12. DOnexrpuueckuii Tok. Cuna Toka. I110THOCTB TOKA.

13. VYcnoBus cymecrBoBanus Toka. CtoponHue cuibl. 3IC ncToyHMKa TOKA.

14. OO6o06ieHHsIii 3akoH OMma [uist yuactka uenu. 3akoH Oma Juist yuactka uenu. 3akoH Oma st
3aMKHYTOH LIETH.

15. 3akon Oma B auddepeniuanproii popme. 3akon xoyns-Jlenna. 3akon Ixoynsa-Jlenua B
nuddepenmaipHoi Gopme.

16. PasserBnennsle uenu. IIpasuna Kupxroda.

17. KonrtakTHas pa3HOCTh oTeHIMaN0B. Tepmoanektpuyeckue siBinenus. Tepmo DJIC.

18. 3akonsl anexrponusa Papanest. DneKkTpuuecKas IPOBOIUMOCTD KHUIKOCTEH.

19. DnexrponpoBogHOCTs Ta3oB. HecamocTosTenbHBIH ra3oBblii paspsia. CaMOCTOSTENBHBIH
ra30BbIi pa3psl.

20. MaruauTHOe none. JINHUKM MarHUTHOW MHYKIWN.

21. 3akoH Ammepa.

22. MarauTtHoe noJje MocTossHHOro Toka. 3akoH buo-Casapa-Jlannaca.

23. MarauTHOe 1oJe NPSIMOJIMHEITHOTO IIPOBOTHUKA C TOKOM, KPYrOBOTO TOKA, COJICHOHM/IA.

24. Cuna B3auMOJEHCTBUS IBYX NPSIMOIMHEHHBIX IPOBOJHUKOB C TOKOM.

25. 3aKOH HOJHOTO TOKA.

26. Paborta, coBepiraemasi Ipu NepeMEIeHUH TPOBOAHUKA C TOKOM B MArHUTHOM IIOJIE.

27. JIBrxeHue 3apsHKeHHBIX YacTHLl B MarHUTHOM moje. Cuna Jlopenna.

28. Doddexr Xomna.

4. 3JJIEKTPOMATHETU3M. KOJIEBAHUS U BOJIHBI (2 kype, 1 cemectp).

1. DnexTpoMarHUTHas WHJYKIHS.

2.  DJeKTpUYECKUH TOK B BUTKE, IBHIKYILEMCS] B OHOPOIHOM MarHUTHOM IOJI€.

3. SIBnenHue caMOMHAYKIUH.

4. Tok B ueny mpu ee 3aMbIKaHUHU U Pa3MbIKAHHU.

S. Bgaumnas unaykuus. Tpancdopmarop.

6. DHeprus MarHUTHOTO ITOJIS JIEKTPUUECKOTO TOKA.

7. MarHuTHbIe MOMEHTBI SJIEKTPOHOB M aTOMOB. ATOM B MarHuTHOM mose. Teopema Jlapmopa.
8. JlmamMarHeTMKU B OAHOPOJHOM MarHUTHOM IIOJIE.

9. TIlapamarHeTHKU B OAHOPOJHOM MarHUTHOM MOJIE.

10. MarsuTHOE 10Jie B BEUIECTBE.

11. deppomarHeTusm.

12. YpaBuenust Makcaennia.

13. I'apmoHunyeckue KoneOaTelabHbIC NBIKCHUE (yrpyras NOpyXuHa, (U3UYECKUA MasTHHUK,
MaTeMaTHYEeCKUI MasTHHUK).

14. CnoxxeHue rapMOHHUUYECKUX KOJICOaHHH, HAPABJICHHBIX BJIOJIb OJHOM MPSIMOii.



15. CnoxeHre B3aMHO MEPIICHIUKYIISIPHBIX KOJICOaHHH.

16. 3artyxaromue KoueOaHuUs.

17. BolHyXeHHbIE KOIEOaHHUS.

18. KounebaTenbHbIi KOHTYP.

19. Hesaryxaromue 31€KTpOMAarHuTHbIE KoeOaHusl.

20. 3aryxaromue JIeKTPOMarHUTHHIE KoJeOaHusl.

21. BbIHYX/IEHHBIC 3JICKTPOMAarHUTHBIC KOJIEOaHUs

22. BonHoBble npoueccel B ympyroit cpexe. IIpomonbHble n nomnepeunsle BosiHbl. CKOPOCTh
pactpoCTpaHeHHUs! YIPYrux BOJH.

23. VYpaBHenue Oeryuieid BonHbl. DHeprus BojHbL JuddepenuunanbHoe ypaBHEHHE BOITHOBOTO
JIBHIKCHHSL.

24. DnekTpoMarHuTHbBIE BOJIHBEL. HekoTophie CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH.

25. W3nyueHne 31eKTpOMarHUTHBIX BOJH.

26. lllkana 31€KTPOMArHUTHBIX BOJIH.

5. OIITUKA.(2 xype, 2 cemecTp)

1. BosHOBas U KBaHTOBAasi TEOPHsI CBETA.

2. 3akoHBl OTpaKeHUS M HpenomieHus cBera. 3akoH CHemmmyca. [lomHoe BHyTpeHHee
OTpa’KeHUE CBETA.

Il'eomerpuueckast onTHka.

Onruyeckue npubopsl: pepakToMeTp, BOJIOKOHHAS ONTHKA, CTEKIISIHHAS IIPU3MA.

Tonkue nuH3b1. MUKpOCKOIL.

Unrepdepenuns cBera. MuTepdepeHuns cBeTa 1 KOrepeHTHOCTb.

. Cmocobsl HaOmozmeHuss wHHTepdepeHIMU cBeTa: ombIT lOHra, Ousepkama @penens,
o6unpusma Openens.

8. HHurepdepeHiys cBeTa B TOHKHX IJICHKAX.

9. Hntepdepomerpsl. I[IpocBeTiICHHE ONTHKH.

10. dudpakuus ceera. [Tpunuun ['oiirenca-Openens.

11. Meron 30u ®Ppenens.

12. Jluppakunonnas pemerka. Judpakuus peHTTéHOBCKUX Tydeil.

13. TousTre o rojorpaduu.

14. Tlonspu3zauus ceera. EcrecTBeHHBII 1 NONsApU30BaHHBIM cBET. 3aKoH Maroca.

15. Tlonspuzauus npyu OTpaxKeHUH U mpenomieHnu. 3akoH bprocrepa.

16. Ilonsipuzanust  mpu  JBOWHOM nydyenpenomiieHus.  MckyccTBeHHOE — [1BOMHOE
JIy4enpenoMIIeHHUE.

17. Bpamenune miockocTy nousipuszaiuu. EcrecTBeHHOE BpaleHue.

18. ucnepcus cBera. HopmanpsHast 1 aHOMaJIbHAs! TUCTIEPCUH.

19. Ilornomenue cBeta. 3akoH byrepa-Jlambepra. 3akon byrepa-Jlam6epra-beepa.

20. Paccesnue cera. 3akoH Panes.

21. Ckopoctb cBeta. OnbIT @u3zo. OnbiT MaiikenscoHa.

Nowaw

6. OCHOBBI ATOMHOW U SIAEPHOM ®U3UKH (2 kype, 2 cemecTp)

1. TemnoBoe u3nmydeHue. AGCOMIOTHO YepHOe Teno. 3akoHbl Kupxroda, Credana-bonsumana
u Buna. Onrudeckas IUpoMeTpus.

2. ®opwmyna Panes-Ixunca. ®opmyna Buna. 'unoresa ceeroBbix kBantoB. @opmyna [Inanka.
3. ®oroaddexr. OcHoBHEIE 3aK0HBI PoTOdPdeKTa. YpaBHeHHEe DifHIITeHHA. DOTOIEMEHTH U
UX MPUMEHEHHUE.

4. HWwmnynsc ¢orona. [laBnenue ceera. dpdexr Komnrona. Onbit bore.

5. Cnexrtpsl aTOMOB BoJopoaa. JIuneifuaTsle, Monocarsle, CIUIOMHBIE CIEKTPBI.

6. Mopenu crpoenus atoma. Onbitel Pesepdopaa. [Toctynarsr Bopa. O0bsicHeHHE CHEKTPOB
aToMa BOJIOPOJIA.

7. KopnyckynsipHo-BoiiHOBass ~ mpupona  cBera.  KopmycKynsipHO-BONHOBas — Ipupoja
MarepuanbHbIX yacTull. Bonusl ne bpoiins. [nuna BonHsl ae bpoiins.

8. VYpasuenne llpeaunrepa. CTaTucTHUECKOE TOJIKOBaHHUE BOJIH Je bpoiins.

9. CooTHoleHUe HeonpeneneHHocTel [ elizeHbepra.

10. MukpoyacTuria B  OJHOMEPHOW MOTEHIMaNbHOW  siMe. KBaHTOBaHME  5SHeprum
MUKpPOYaCTHIIBI.

11. Atom Bogopoaa. KBantoBsie uncna no teopuu Illpeaunrepa.

12. Cnun anexrpona. [Ipunuun 3anpera Ilaymu.

13. Onucanue COCTOSHUSL aTOMOB C IOMOIIBbIO KBaHTOBBIX uuceln. [lepuoanueckas cucrema
3JIEMEeHTOB MeHieeena.

14. Mopenu KBaHTOBO# (hH3HUKH TBEpAOro Tena. TUITbI KPHCTAIMYECKUX PELIETOK.

15. Toustre o ¢ononax. TemmoeMkocTs KpucTasioB. 3akoH romnonra u Iltu. TemnoeMkocTs
KPHCTAJUIOB IIPY HU3KUX M BBICOKHX TEMIIEPATypax.

16. DnemeHTHI, 30HHOH Teopuu. DHEPreTHYeCKne 30HbI B KpUCTasuie. BanenTHas, 3anpenieHHas
1 cBOOOJIHBIE 30HBI B KPUCTAJLIE.

17. 3anonHeHMe 30HHBIX YPOBHEH B METa/uIaX, IMMOJYIPOBOAHUKAX U JUIICKTPUKAX TP PA3HBIX
TeMmIeparypax.

18. KoHTakTHast pa3HOCTh MOTEHIIMAJIOB. Y CIIEXH COBPEMEHHOM MOIYIPOBOIHIUKOBOI TEXHUKHU.
19. IlonsiTne o cOOCTBEHHON M IPUMECHOM MPOBOIUMOCTH MOJIYIIPOBOTHUKOB.

20. CoctaB u CTpoeHHE aTOMHOTO siipa. Hykmonsl, 3apsa, pasMep M macca aTOMHOIO sjpa.
MaccoBoe u 3apsigoBoe uucia. [Ipupoaa simepHbix cui. Jedekt Macchl u SHeprust CBsI3H saep.
21. PagnoaktuBHOCTH. Buapl paguoakTuBHOTO pacmnana v uinydeHud (a—, f—,y — M3MEHEHUs
aToMHoro siipa). [TocrosiHHas 1 nepuoa nosypacrnasa.

22. SlnepHble peakIMM W 3aKOHBI cOXpaHeHus. Peaknust nenenus sapa. llemnas peaxnmst
nenenus. [lonsTHE O EpHOIT SHEpreTHKE.

23. Peaxums cuHTe3a aTOMHbIX sizep. [Ipobiema ympaBiseMbIX TEPMOSICPHBIX PEAKIHIA.

24. DneMeHTapHbIC YaCTHIBI M UX KJIACCH(UKALH.

3.3. BapuaHTsl 32124 1151 HHAUBUAYAJIBHOIO 32IaHUSI U CAMOCTOSITEILHOM PadoThI

1. MEXAHHKA (1 kypc, 2 cemecTp)

1. 3aBUCHUMOCTh NpPOMAEHHOrO TEIOM IyTH S OT BpeMeHH t [aércs ypaBHEHUEM
S=A+Bt+Ct*, tne A=3m, B=2wm/c u C=1m/c* . Haiitu cpeanee yckopeHue Tena 3a
HEPBYIO, BTOPYIO, TPETHIO CEKYHIbI €T0 IBHKEHHUSI.

2. Kamenp OpomieH B ropu3oHTaqbHOM HampasieHuu. Yepes 0,5 ¢ mocie Havana JBIDKCHUS
YHCJIEHHOE 3HAYCHHE CKOPOCTH KaMHs cTaio B 1,5 pasza OoJblie ero Ha4aiabHONH CKOPOCTH.
Haiitn HauaneHyto ckopocTh KaMHsl. COIPOTHBIICHUE BO3/lyXa HE YYUTHIBATb.

3. Haiitu paguyc BpallaloLIero Kojeca, €Clu H3BECTHO, YTO JHMHEHHas CKOPOCTb V; TOUKH
nexaiiei Ha oboje, B 2,5 pa3a Oosblie JTMHEHHONH CKOPOCTH V> TOYKH, JIeKallei Ha 5 cM
OumiKe K 0CH KoJIeca.

4. Koneco paguycom R =0.1M Bpamaercst Tak, 4T0 3aBUCUMOCTb yIja II0BOPOTA paguyca oT
BPEMCHH JlaeTcs ypaBHeHHeM ¢ = A+ Bt+Cr*, rne B=2pan/c u C =1pan/c’ [lns Touex,
Jexalmux Ha o0one Kojeca, HalWTH uepe3 2¢ IOCIe Hayana JBIXKEHMS CIeyloline
BEIMYMHBL: 1)yriIoByH CKOPOCTh, 2) JIMHEHHYIO CKOPOCTb, 3) YIJIOBOE YycKopeHue, 4)
TaHI'€HIIMAJIBHOE YCKOPEHHUE, 5) HOpMaIbHOE YCKOPEHHE.

5. Teno maccoii 0,5 Kr ABWXKETCS NPSIMOIUHEHHO, IPUYEM 3aBUCHMOCTH MPOIIEHHOI0 TEJIOM
nyra S oT BpeMmeHH f nadtcs ypaBHeHmeM S=A—Bt+Ct*—-Dr, tne C=5M/c* u
D =1wm/c’. Haiitu BEJIMUMHY CHJIBI, JEHCTBYIOLIEHl Ha TeNO B KOHLE NEPBOM CEKYHIbI
JIBHIKCHHSI.

6. Teno Becom 49 H ynmapsiercs o HemoJBMXKHOE Teslo Maccoit 25 kr. Kunernueckast sHeprust
CHCTEMBI ITHUX ABYX Tell HEMOCPEACTBEHHO Mocie yaapa crtana paBHa 5Jk. Cuurtas ymap
LEHTPAIBHBIM U HEYIPYTHM, HAUTH KHHETHYECKYIO SHEPTHIO IIEPBOTo Tela A0 yaapa.
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10.

11.

12.

13.

Haiitu paboTy, KOTOpPYK HaJ0 COBEpIINTb, YTOOBI CKaTh NpyxuHy Ha 20 cM, eciu
M3BECTHO, YTO CWJIAa INIPOIOPIHOHAJbHA nedopmanuu U mox neiictueM cuisl B 29,4H
NpYyXXUHA CXKUMAETCst Ha 1cM.

Haiiti 3aBUCHMOCTh YCKOPEHHSI CHJIBI TSDKECTU OT BBICOTBHI HaJ MOBEpXHOCTHIO 3emiuu. Ha
KaKOH BBICOTE YCKOPEHHE CHJIBI TSHKECTH COCTaBIIET 25% OT YCKOPEHHMs CHIIBI TSDKECTH Ha
ITOBEPXHOCTH 3€MIIH.

Ha Gapabau paguycom R=0,5M HaMmoTaH MIHYp, K KOHIy KOTOpOro npussi3an rpy3 P;= 98 H.
Haiitn MomeHT mHeprmuu GapabaHa, €CII M3BECTHO, YTO IPy3 OIMYCKAETCS C YCKOPEHHEM
a=2,04 m/c’.

Menwusliit map paguycom R =10 cM Bpaiaercsi co CKOPOCTBIO, COOTBETCTBYIOLIEH vV =2 00/c,
BOKPYI OCH, Hpoxopsiieid uepe3 ero uneHtp. Kakyro paboTy Hajo COBEpLIMTb, YTOOBI
YBEJIHYUTH YIIIOBYIO CKOPOCTh BPALICHU 1apa BABOE?

MaxoBoe KOJIeco HAYMHAST BPAIIATECS C MOCTOSHHEIM YITOBEIM yeKoperueM & = 0.5 pay/c’
u 4epes f, =15¢ mocne Hayana JABUKEHMS NPUOOPETAET MOMEHT KOJIMYECTBA JBUKCHUS,

paBnbiii L =73.5kr M%/c. HaiiTn KHMHETHUECKyI0 SHEPIHIO KOIeca duepe3 t, =20c¢ mocne

HauaJa BpalieHus.

ORHOPOIHBIN CTEPKEHb COBEpILIACT Majible KoueOaHHs B BEPTHKAJIbHOW IIOCKOCTH OKOJIO
TOPU30HTANIBHOM OCH, MPOXOJslleil yepe3 ero BepxHuil koHeu. J[nuHa crepxus ¢ =0.5m.
Haiitn nepuon kone6aHus CTEPHKHS.

OO6pyd auamerpom 56,5 c¢M BHCHT Ha TBO3Je, BOMTOM B CTEHY, W COBEpIIACT Malibie
KoJiebaHMs B INTOCKOCTH NapauiebHol cteHe. Haiiti nepron 3Tux xone6aHuii.

2. TEPMOJUHAMMUKA U MOJIEKYJIAPHASA ®U3HUKA (1 kypc, 2 cemecTp)

L.

2.
3.

10.

Haiitn maccy ceprucroro rasa (SO,), 3aHuMatomero o6séM 251 ipu Temneparype 27 °C u
naByieHud 760 MM pT. CT.

HaiiTi mioTHOCTH BOIOpOIa IPH TEMIIepaType 15°C u naBiennn B 730 MM pT.CT.

HaifTi 94nCIIO0 MOJEKYN BOZOpOIA B leM’, ecni aBieHme paBHO 200MM PT.CT., a CPEIHAL
KBaJpaTH4Hasi CKOPOCTb €ro MOJICKYJ P JaHHBIX yCIOBHAX paBHa 2400 m/c.

Uemy paBHa HEprus TEIIOBOro ABKeHHs 20 I KUCIOpoAa MpH TeMIepaType 10°C? Kakas
4acTh 3TOI SHEPTrUH MPUXOIUTCS HA JOJIO MOCTYNATEIFHOTrO JIBIDKCHUS M Kakas 4acTh Ha
JI0JIIO BpalaTeIbHOro?

HeoGxomumo cxats 107M° Bosmyxa 10 06béMa B 2-107°M°. Kak BBIrofHEE €ro CIKMMATH:
anuabaTHYeCKn MM H30TEPMUIECKU?

WneanbHas TteruoBas MamumHa paboraer no uukny Kapno. Ilpu stom 80% Teruia,
[IOJIy9aeMoro OT HarpeBareist, mepemaércs XoJoawiabHUKY. KommdecTBo —Tera,
mojlydaeMoro ot HarpeBateis, paBHo 1,5 kkan. Haitru: 1) K.IIJ. uwmkma, 2) pabory,
COBEPILICHHYIO ITPH TIOJHOM LIUKIIE.

VneanbHas xonoauibHas MallMHa, paboTtatomias no odparHoMy uukiy Kapno, nepenaer
TEIJIO OT XOJOAWIbHUKA ¢ Bojgod mpu Temmeparype 0°C KUDSATUIBHHKY C BOJOW Npu
TeMnepaTypelOOOC. Kakoe xomm4ecTBO BOIBI HYXKHO 3aMOPO3HUThH B XOJIOJMIBHUKE, YTOOBI
MIPEeBPATUTD B Map |l K BOABI B KUMATUIBHUKE?

Haiftn wm3MeHeHus SHTpoOnMH NpH mepexoxe 8 T kuciopoga or oboséma B 10 1 mpm
temmeparype 80° C k 06bémy B 40 1 ipu Temmeparype 300°C.

Haiit ¥3MeHEeHHUs! SHTPOMUK NpPU M300apudeckoM paciupenunu 8 r reius ot V=10 1 no
o0béMma V>=25 n.

Kakyro temmepaTypy UMEIOT 3,51 KHCIIOpPOAa, 3aHUMaroLIero oosém 90 oM’ IIPU JaBJICHUH B
28 atm.? 'a3 paccmatpuBath Kak 1) maeanbHbIi, 2) peaibHbIN.

3. QJIEKTPHYECTBO (2 kypc, 1 cemecTp)

1.

Bo ckonbko pa3 cujla HbIOTOHOBCKOI'O IPUTSIKCHUSI MCEXKAY ABYMsS NPOTOHAMH MCHBLIC
CHJIbI UX KYJIOHOBCKOI'O OTTAJIKUBAHHS? 3ap;m IIPOTOHA YMCJICHHO PABCH 3apsly 3JICKTPOHA.
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10.

14.

16.

JIBa OMHAKOBBIX METAJUIMYECKHUX 3apsDHKEHHBIX Iapuka BecoM 1,96 H xaxneiii Haxogures
Ha HEKOTOPOM PACCTOSHUM APYT OT Apyra. Haiitu 3apsy mapukoB, ecii H3BECTHO, YTO HA
3TOM PacCTOSHHUU UX 3JIEKTPOCTATHYECKAasl HEPTHs B MIJUIMOH pa3 OOJbIIE MX B3aMMHOMN
TpaBUTAIMOHHOI dHEPIUN.

PaccrosiHue Mexy IBYMsl TOYEUHbIMH 3apsigamu g, =7.5-10°Kn u ¢, =-14.7-10"° Kn
paBHO 5 cM. HaifTu HampspKeHHOCTH DJIEKTPUYECKOTO IOJII B TOYKE, HaxoJsieiics Ha
paccTosHAU 3 CM OT MOJIOKUTENBHOTO 3apsijia U 4 CM OT OTPULATEIIFHOTO 3aps/a.
OnpenenuTh HANPSKEHHOCTh DJIEKTPUYECKOTo Mons Ha pacctosHuu 2-10° cM or
OJITHOBAJICHTHOT'O MOHA. 3aps]] NOHA CYNTATh TOYCUHBIM.

B 1m1ockoM rOpH30HTAIBFHO PacrojOKEHHOM KOHIEHCATOPE 3apshKEHHAs KallelibKa PTYTH
HAXOAUTCSI B PABHOBECUH IIPU HANPSKEHHOCTH 3neKTpuueckoro nomnst £ =600 B/cM. 3apsin
karuu pasen 8-107"° K. Haiftu paguyc kammu.

Ha xakoe paccTosiHHe MOTYT COJIM3MTBCS JIBa JJIEKTPOHA, €CJIM OHU JBWXKYTCS HAaBCTpEdy
JIPYT OPYTy C OTHOCUTENIBHON CKOPOCTHIO, PABHOM 10% cm/cex?

Kakast coBepmaercss paboTa NpH TNepeHeCeHMM TodeyHoro 3apsma B 2-10°Kn wu3
OECKOHEYHOCTH B TOUKY, HAXOJAIIYIOCS Ha PacCTOSIHMM | CM OT MOBEPXHOCTH Iapa
paauycoM 1 cM ¢ TOBEPXHOCTHOM MIOTHOCTHIO 3apsana o =107 Kn/em??

DIEKTPOH BJICTACT B IUIOCKUI TOPU30HTANIBHBIA KOHAEHCATOP MapauIebHO €ro IUIaCTHHAM
CO CKOPOCTBIO 1),(:107 m/cek. HanpsbkenHocts monst B koHaencarope £ =100 B/cm, amuHa
KOHJIeHcaTopa =5 cM. HaliTh BelMuuHy M HampaBJIeHHE CKOPOCTH 3JIEKTPOHA IPH BBLIETE
€ro 13 KOH/ICHCAaTopa.

Haiitn emxocts 3emHoro mapa. Pammyc 3emHoro mrapa mpussth paBHeM 6400 kM. Ha
CKOJIBKO M3MEHHUTCS IIOTEHIHaJl 3€MHOrO Ilapa, €CIM €My COOOIIUTH KOJIWYECTBO
JMeKTpUuecTBa, paBHoe 1 Kn?

Karymka wu3 wmenHoil mpoBojoku wumeer comnpotuBieHne R =10.80mM. Bec wMenHoit
npoBoioku paBeH P =334 H. Ckoiabko METpOB INPOBOJIOKM U KaKoro JuaMeTpa
d HaMOTaHO Ha KaTynke?

. O6MOTKa KaTylIKu U3 MEIHOH IPOBOJIOKU IpH Temreparype 14 C umeer COIPOTUBIICHHE

10 Owm. Tlocne mpomyckaHHs TOKa CONMPOTHBIEHHE OOMOTKH crtano paBHo 12,2 Om. [lo
Kakoi TeMmnepaTypsl Harpenack o6MoTka? TemmeparypHbli K03()(ULUESHT CONMPOTUBIICHHS

Menu paseH 4.15-107 rpag’.

. Onemenr D.1.C. B 2 B umeer BHyTpeHHee conporusiienue 0,5 OMm. Onpenenuts najgeHue

MOTEeHIMala BHYTPH OJJieMeHTa mnpu cuie Toka B menu 0,25 A. Haiitu BHemHee
CONPOTHBIICHUE LIETIH TIPU ITUX YCIOBHSX.

. DJIEMEHT 3aMBIKAIOT CHayvaja Ha BHEIIHEE COIPOTUBJICHUE R1:2 OM, a 3aTEM Ha BHCIIHEC

conportuBienue R,=0,5 Om. Haiitu 3./1.C. onemMeHTa U €ro BHyTpEHHEE CONpPOTHUBIICHUE,
€CJIM U3BECTHO, YTO B KaXK/IOM U3 3THX CIy4acB, MOIIHOCTb, BBIACIAEMAasl BO BHEIIHEH LeNH,
OJIMHAKOBa U paBHa 2,54 Br.

DJeKkTpuYecKuii YailHUK uMeeT aBe oOMoTku. IIpu BKIIOUEHHMHM ONHOM M3 HHMX BOJAa B
YJallHUKE 3aKUIUT 4epe3 15 MuH, npu BKIIOUCHHH Apyroi — uepe3 30 muH. Uepes CKOIBKO
BpPEMCHHM 3aKHUITUT BOJA B YalHHKE, €CIIM BKIKOYUTH 00¢ 00MOTKH: 1) mocnenoBaTensHO, 2)
napajuienbHo?

. Kakoe konmuuecTBo 3HCKTpH‘ICCKOﬁ OHEPIruu HaJ0 U3pacxo10BaTh, YTOOBI IIpH DJIEKTPOJIU3E

pactsopa AgNO, Beinemunocs 500 mr cepeOpa? PasHOCTh MOTEHIMANOB Ha SIEKTPOJAX

paBHa 4 B.

[Inomane Kaxa0ro IEKTpoJa HOHU3ALMOHHON KaMephl 100cM® u paccTosiHME MEXTy HUMH
6,2 cM. HaiiTn TOK HachIIIeHHs B TaKOH KaMepe, €CIM N3BECTHO, YTO HOHHU3ATOp 0OpasyeT B
1 e’ execekyHaHO 10° MOHOB KaxkJ0T0 3HaKa. VIOHBI CYMTATH OJIHOBAIECHTHBIMH.

. Ilorenuuan nonusanuu atroma renust 24,5 B. Haiitu paGory nonusanuu.
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4. JIEKTPOMATHETHU3M. KOJIEBAHUSI M BOJIHBI (2 kype, 1 cemectp)

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Haiitn Hanpsp>keHHOCTh MAarHUTHOTO IIOJIL B TOYKE, OTCTOSIIEH Ha 2 CM OT OECKOHEYHO
JUIMHHOTO HPOBOJIHHKA, 110 KOTOPOMY TE€YET TOK B 5 A.

HaiiTu HanpsyKeHHOCTh MAarHUTHOTO TOJS B LIEHTPE KPYrOBOIO IPOBOJIOYHOI'O BHUTKA
paauycoM 1 cM, 10 KOTOpoMy TedeT Tok 1 A.

JIBa mpsSMONMHEWHBIX JUIMHHBIX ITPOBOJHUKA PACIIOJIOKEHBI ITapajuIeIbHO Ha PACCTOSHHH
10 cm gpyr or apyra. [lo mpoBOJHHMKAaM TEKYT TOKH I, =1, =548 NIPOTUBOIOIOXKHBIX

HanpasieHusX. HallTu BenuuuHy M HampaBlieHME HAINpPsKEHHOCTM MAarHUTHOTO TOJIsA B
TOYKE, HaXOJAIIeHCst Ha pacCTOSTHUM 10 ¢M OT Ka)KI0To MPOBOIHHKA.

W3 mpoBonoku juinHOIO | M cienana kBaapaTHas pamka. [lo oToif paMke TeyeT TOK CHIION
10 A. HaiiTi HanpsiKeHHOCTh MAarHUTHOTO MOJISl B LIEHTPE PaMKH.

OOMOTKa KaTyIIKH cliejlaHa U3 poBosiokn auamerpoM 0,8 MM. BuTku motHo mpuierator
Jpyr K Apyry. Cumnrtas KaTyIIKy JOCTaTOYHO JJIMHHOM, HANTH HaNpPsKEHHOCTh MArHUTHOTO
I10JIsI BHYTPH KaTYIIKHU TIPH CHJIe TOKa B 1 A.

B o1HOpOIHOM MarHUTHOM I10JI€, HanpshKeHHOCTh KoToporo 1000 3, momemnieHa KBagpaTHas
pamka. Ee miockocTh cocTaBiseT ¢ HalpaBlI€HHMEM MAarHUTHOTO TOJIS YIoJl 45", CropoHna
pamxu 4 cM. OnpenenuTs MarHUTHBIA ITOTOK, TPOHU3BIBAIOIIUHA PAMKY.

Mexay noarocaMH 3JIEKTPOMAarHWTa CO3JaeTCsl OJAHOPOAHOE MarHWTHOE MOJe, MHIYKLUsS
kotoporo paBHa 0,1Tn. ITo npoBoay anmuuo0 B 70 cM, MOMELICHHOMY HEPIIEHAUKYIISIPHO
CHJIOBBIM JIMHMSAM, TedeT TOk cutoi 70 A. Haiitu cuity, JeHCTBYIONIYIO HA IIPOBO/.

Haiiti kMHETHYECKYIO S9HEPTUIO MIPOTOHA, ABIDKYILLETOCS 110 Iyre OKPY>KHOCTH paauycom 60
CM B MarHUTHOM I10JI€, MHAYKIHs KoToporo pasHa 1 Ta.

B omgHOponHOM MarHMTHOM Tosie, MHAYKOus koroporo pasHa 0,1 Tn, paBHOMepHO
Bpaliaercs Karymka, coctosiuias u3 100 ButkoB nposonoku. Katymika nemaer 5 o6/cek.
[1101ma s TOMePEeIHOro cedeHns Karymkn 100 cv’. Och BpAIICHHS TEpICHIUKYIAPHA OCH
KaTyIIKA ¥ HalpaBJICHUIO MarHuTHoro nosus. Haiitn makcumansayro O./1.C. HHAYKOINH BO
BpAaILAIOIICHCs KaTyILKe.

Yepes KaTymIKy, HHIYKTHBHOCTh KOoTOpo# paBHa 0,021 I'H, TedeT TOK, U3MEHSIOIIUNICS CO
BpeMeHeM 10 3akoHny [=[sinwt, toe I =54, a):Zﬂ'/T u T=0,02c. Haiitu
3aBUCUMOCTb OT Bpemenu: 1) O.J1.C. caMOMHYKIMH, BOSHUKAIOIIEH B KAaTYILKe, 2) SHEPTUH
MarHUTHOTO ITOJIS KaTYIIKH.

Hanwucars ypaBHEeHHE rapMOHHYECKOTO KOJIEOATETBHOrO JABHKEHUS C aMIUTUTYI0H B 5 cM,
et B 1 MuH coepmaercs 150 xoneGaHmii M HadanbHas dasa KouneGaHuii pasHa 45°.
Haueptuts rpaduik 3TOro IBHKEHUSL.

Hamucare ypaBHEHHE TrapMOHMYECKOTO KOJe0aTeNbHOrO JABMKEHHS, €CIIM MaKCUMalbHOE
yckopeHue Touku 49,3 em/c?, repuoy KojaeOaHuil 2 ¢ U CMENICHNEe TOYKU OT ITOJIOKEHHS
paBHOBECHS B HAYaJIbHBI MOMEHT BPEMEHH 25 MM.

K mnpyxuHe nojsemieHa wyamika BecoB ¢ TrupsaMu. IIpm 3ToM mnepHoa BepTUKAIBHBIX
ronebanuii paseH 0,5 c. Ilocie Toro kak Ha YamKy BECOB HOJOXKHIM €ie 100aBOYHBIE
THPH, MEPUOJ BEPTUKAJIBHBIX Kojebanuii cranm paBeH 0,6 c¢. Ha ckombko yUIMHHIACH
MpY>KHHA OT MprUOaBiIeHus 3TOro 100aBO4YHOrO rpy3a’?

Touka yd4acTByeT OJHOBPEMEHHO B [IByX B3aWMHO-NCPHECHAMKYISPHBIX KOJIEOAHUIX
x=2sinwt 1 y=2coswt. HaliTu TpaekTOpuIo IBMKEHUS TOUKH.

Haiitu pasHocts (a3 koneOaHWil IBYX TOYEK, JEKAI[MX Ha Jy4e M OTCTOAIIMX Ha
paccTosHMM 2 M APYT OT Jpyra, €M JAJIMHA BOJHBI paBHa | M.

. 8
KonebarenbHblit KOHTYp COCTOUT H3 KOHIACHCATOpa €MKOCTbHIO 610 gd) W KaTyUIKH,

MHJLyKTMBHOCTb KOTOpOil paBHa 2-107° /7. Ha Kakylo IJIMHY BOJHBI HACTPOEH KOHTYp?
ConpoTuBjIeHHEM KOHTYpa IpeHeOpeds.

Karymika, HMHIyKTMBHOCTH KoTopoil L =3-10°Tn, npucoeiuHeHa K IUIOCKOMY
KOHJIeHCaTopy ¢ muromazpto miactud S =100 oM u paccrosiane Mexay Humu d = 0,1 MM.

13

19.

20.

Uemy paBHa JAMdJIEKTpUYECKas IIPOHULAEMOCTb CPEZbl, 3aMONHANOIIEH NPOCTPAHCTBO
MEX]1y IJIACTUHAMH, €CJIU KOHTYP PE30HUPYET Ha BOJIHY JIMHOH 750 M?

. ObmoTka KaTyIIKW COCTOUT U3 500 BHTKOB MEIHOro IpoBOJa IUIOIIA[b IIOIEPEUHOTO

ceuenns B 1 mm>. Jmuaa xatymku 50 cm u ee amamerp 5 cm. Ilpm kakoil gactorte
IIEPEMEHHOTO0 TOKa IOJIHOE COIPOTHBICHUE STOH KATYIIKH BABOE OOJIBIIE €€ aKTHBHOTO
COIPOTUBIICHHSA?

Konpnencarop emkocthio B 20 MK() M peocTar, aKTHBHOE CONPOTHUBIICHHE KOTOPOrO PaBHO
150 OM, BKJIIOUEHBI IIOCIENI0BATENBHO B LENb NepeMeHHoro Toka yacroroit 50 I'n. Kakyio
YacTh HANPSDKEHUs, TPUI0KEHHOTO K 3TOM LIEMH, COCTaBIIsIET MajcHUe HampsKeHus: 1) Ha
KOHJIeHcaTope U 2) Ha peocTtare?

B nens nepemenHoro toka HamnpspbkeHueM 220 B BrutoueHsl mocienoBaresbHO eMKocTh C,
AaKTHBHOE CONPOTUBIEHME R M MHAYKTMBHOCTh L. Halith nanenue nanpsokenus U,pHa

OMHYECKOM COMPOTHBIIEHHH, €CJTH H3BECTHO, YTO MAJCHHE HATPSIKEHUS HA KOHJEHCATOpe
U, =2U, v najenue HanpsHkeHus Ha MHAyKTuBHOCTH U, =3U,,

5. OIITHKA (2 kypc, 2 cemecTp)

1.

10.

lopu3oHTanBHBIN JIyd CBeTa MajaeT Ha BEPTHKAJIBHO PACIIONOKEHHOE 3epKajio. 3epKaio
[IOBOpAUMBAETCSd HA YroJl 0 OKOJIO BepTUKAIbHOM ocu. Ha kakoil yrom mnoBepHeTcs
OTpaKEHHBIHN JTy4?

Jlyu cBera magaer noa yrimom 30° Ha IUIOCKONAPALIENbHYIO CTEKISHHYIO IUIACTHHKY W
BEIXOIMT M3 HEE MapajielbHO NepBOHAYaILHOMY Jydy. I[TokaszaTenb mpeinoMiIeHus cTekiia
1,5. KakoBa Tomnuna d MIacTHHKH, €CITH PACCTOSIHUE MKy Jiydamu paBHo 1,94 cm?

Jlyu cBera majgaer moj yriioM i Ha TeJo ¢ mokaszaTesneM mpesnomieHus n. Kak 10/mKHbI ObITh
CBs3aHBl MEXIYy CcO00H { M n, 4YTOOBI OTpPaXEHHBIH Jyd OBUI HEPIEHAUKYISAPEH K
MIPEeIOMIICHHOMY?

IlokazaTens npenomieHus crexia paseH 1,52. Halitm mnpenenbHbIe yIVIBI  IOJHOTO
BHYTPEHHETO OTPaKCHUsS Ul IOBEpXHOCTEH pas3zmena: 1) CTekiIo — BO3AyX, 2) Boja —
BO3yX, 3) CTEKJIO — BOJA.

INokazaTeny mperoMiIeHHS HEKOTOPOTO COpPTa CTEKJIA JUIi KPAaCHOTO M (PMOJIETOBOTO JIydei
paBHBl cooTBeTcTBeHHO 1,51 m 1,53. HaiiTu mpenenbHble YITIBI MOJHOTO BHYTPEHHETO
OTPAXXCHUs IIPH MAJACHNUH 3THX JIydeil Ha TPAHMILY CTEKIO-BO3/YX.

Pamuycel KpuMBHM3HBI TOBEPXHOCTEH BOSAKOBBINYKIOW NMH3bI paBHBl R, =R, =50cMm.
INokazaTenb mpenomieHUs MaTepHana JIMH3bI paBeH n=1,5. Haiftm ontmueckyio cuiy
JIMH3BI.

JIunza ¢ dokycHbIM paccrosHHeM 16 cM maerT pe3koe n300pakeHHE MpeaMeTra HpH JBYX
IIOJIOXKEHHSAX, paccTOsHHE MexIy KoTopbiMu 60 cMm. Haiiti paccrostHMe oT mpeaMera 1o
9KpaHa.

[Tnocko-BeITyKIIast IMH3a C PaguycoM KpuBH3HBI 30 CM M IOKa3aTeiaeM HperoMieHus 1,5
JlaeT U300pakeHHe MpeaMeTa ¢ yBelIn4eHHeM, paBHbIM 2. Haiitu paccrosiHue mpeaMera u
n300pakeHHs OT JIMH3bI.

B ombite IOHra orsepcTust OCBemIaNMCh MOHOXPOMATHYECKUM CBETOM JJIMHOW BOJIHBI
A=6-10"cM, paccTosHHE MeXIy OTBEPCTHSAMH | MM M DAcCTOSHHE OT OTBEpPCTHH [0
skpaHa 3 M. HaliTi nono>xeHne Tpex nepBbIX CBETJIBIX MOJIOC.

B ombiTe ¢ 3epkanamn @peHens paccTOsHHE MKy MHUMBIMH H300p)KSHUSIMH UCTOYHUKA
cBeta ObuTo paBHO 0,5 MM, paccTosHHE OO 3KpaHa 5 M. B 3ejeHOM cBeTe MONyYHIIHCH
nHTEp(EepEeHINOHHBIE TOJIOCHl HAa PAacCTOSHUM SMM ApYr oT Apyra. Haiitu jummHy BOJIHBI
3€JIEHOT0 CBETA.

. Ha wmpbutbHyto mienky (n=1,33) mamaer Oenblii CBET NOA YIIOM 45°. IIpu kaxoit

HaHMeHLHICfI TOJIIUHE IUICHKHW OTpa}KeHHLIe J'Iy'-II/I 6yHyT OKpaH_IeHLI B )I(e.]'[TLIﬁ IIBET
(1=6-10" cm)?
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12. PaccrosiHue MeX1y MATHIM M ABAALATH MATHIM CBETJIBIMH KOJbIIaMu HpioTOHA paBHO 9 MM.
Pammyc kpuBm3HBI nuH3BI 15 M. HaliTu [UIMHY BOJHBI MOHOXPOMAaTHYECKOTO CBETa,
1a/Ial0IIEer0 HOPMaJIbHO Ha ycTaHOBKY. HaOroieHne mpoBoANTCS B OTPAXKEHHOM CBETE.

13. BBIYHCIUTH pagnycChl IEPBBIX MATH 30H PpeHensi, eciu pacCTOSHIE OT HCTOYHUKA CBETA JI0
BOJIHOBOH ITOBEPXHOCTH paBHO | M, pacCTOSHME OT BOJHOBOH ITOBEPXHOCTH 1O TOYKHU
HaOJFOIeHUs Takke paBHo | Mu 4 =5 107 m.

14. Ha menp mupuHON 2 MKM MafaeT HOPMaJIGHO MapauIeIbHbBIH My40K MOHOXPOMATHIECKOTO
cBera ¢ JumHOM BomHbl A =58904. Haiitu yriel, B HampaBICHHHM KOTOPHIX OymyT
Ha0JII01aThCsSl MUHUMYMBI CBETA.

15. Ha mens magaeT HOPMaJIbHO MapajuICIbHBIN My4OK MOHOXPOMATHYECKOTO CBETA C JTMHOW
Boaubl A. Illupuna mwenu paBHa 6A4. Ilox kakum yriom Oyner HaOIIOAATHCS TPETHH
I paKIMOHHBIE MUHUMYM CBeTa?

16. Yemy paBHa MOCTOsSIHHAs AU(PAKLIHOHHOMN PEIIETKH, ECIN 9Ta PeLIeTKa MOXKET pa3pelinThb B
HEepPBOM MOpsAKE JIUHUM crekrpa Kamus A=40444" u 1=40474"? lllupuna pemerku 3
cM.

17. Onpenenute yroa IOJHOW MOJSAPU3ALUKM IPH OTPAKEHHH CBETa OT CTEKJIA, IIOKa3aTellb
IpeJIOMJIEHHs. KOTOpOro paseH 1,57.

18. IlpemensHBIN yroys MOJHOTO BHYTPEHHETO OTPAKEHHS ATl HEKOTOPOTO BEIECTBAa PaBeH
45°. Yemy paBeH [u1s 9TOTO BEIIECTBA YTOI IOTHOM MOIAPH3AIH?

19. Yemy paBeH mNOKa3aTeldb IPEIOMIICHHS CTEKJIA, €CIM IIPH OTPAXEHHMHM OT HEro CBeTa
OTpa)KCHHBIH J1yd Oy/IeT MOJHOCTHIO MOJIIPU30BaH MPU YIiIe MPETOMIICHHS 30%

20. Yemy paBeH yros Mexay INIaBHBIMU IUIOCKOCTSMH IIOJISIpU3aToOpa M aHAIN3aTOpa, €CIIU
MHTEHCHBHOCTb €CTECTBEHHOI'O CBETa, MPOIIEJUIEro 4epe3 IMOJsIPU3aTOp M aHaJIU3aTop,
yMeHbIaeTcs B 4eThipe pas3a? [lornomnienneM ceera nmpeHeopeys.

6. OCHOBBI ATOMHOW U SIIEPHOM ®U3UKH (2 kype, 2 cemecTp)

1. MomHocTbh U3y4eHHs aOCONIOTHO YepHOro Tena paBHa 34 kBT. HaiiTu Temneparypy 3Toro
Tela, eCIIH H3BECTHO, UTO IIOBEPXHOCTH ero pasHa 0,6 M°.

2. Haiitn, Kakoe KOJIMYECTBO JHEPruH C 1 oM’ MOBEPXHOCTH B | ¢ m3iaydaer abCOMIOTHO
YEpHOE TEeNo, €CJIM U3BECTHO, 4YTO MAaKCUMajbHas CIEKTpajbHas IIOTHOCTh €ro
9HEPreTU4eCcKOi CBETUMOCTH MPUXOJUTCS Ha AJTUHY BOJIHBI B 4840 A,

3. Ha xakyi [JJIuMHY BOJHBI MPHUXOJUTCS MAaKCHUMyM CIEKTPaJbHOH  IJIOTHOCTH
9HEPreTUYECKOH CBETUMOCTH aOCONIOTHO YEPHOTO TeNa, MMEIOIIEro TeMIEpaTypy, PaBHYIO
TEMIIEPATypE YeTOBEUECKOro Tena, T.e. ¢ =37 "C?

4. C kaxoif CKOPOCTBIO JJOJDKEH JIBUTATHCS EKTPOH, YTOOBI €ro KHHeTHUecKast SHeprus Oblia
paBHa 3Hepruu GpoToHa ¢ AIUHOH BosHbI A =52004"?

5. Kpachas rpannua dorodddexra ais HekoToporo meramma paaa 2750 A, Uemy paeHo
MHHHUMAJIbHOE 3HaueHHEe SHepPruu (hOTOHA, BhI3bIBAIOIIETO (GoTOIPdEKT?

3.3. BapuaunTsl 3aJaHuii 1151 IOATOTOBKH K TeKyllleMy KOHTPOJIIO B TecTOBOI ¢opme

1. MEXAHHUKA
1. Omnpenernenue MMHEHHOH CKOPOCTH B MEXaHUYECKOM JIBH)KCHHU!
1) BexropHas BenuunHa, onpeaessieMas BTOPOi MPOU3BOAHOM paauyca — BEKTOpa ABIDKYLIEHCs

. dF
TOYKHU M0 BDEMEHU: U =——.
dt
2) BekropHas BennuMHa, onpeaessieMas epBoii MpOU3BOAHOM pajiyca — BEKTOpa ABIIKYLIeHCs
. dr
TOYKH 110 BPEMEHU: U = Z
t
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3) BexropHas BenuumHa, onpeaensiemMas MepBoi MPOU3BOAHOM yIiia IMOBOPOTA Tejla 110 BPEMEHH:

_ dp
8=22.
dt
4) BCKTOpHaX BCIIMYHHA, onpenermeMax BTOpOfI HpOPIBBOZ[HOﬁ yrna HOBOpOTa TeJia 1o BpCMeHI/IZ
L 4%
&= 7.
dt

5) BenuunHa, onpeznensercs IPOU3BEACHHEM YIJIOBOH CKOPOCTH Ha PaaNyC OKPY>KHOCTH, IO
KOTOpPOM TOUKa JBIKETCS: U =m-R.
2. OmpeneneHue JUHEHHOTO YCKOPEHHS B MEXaHUUECKOM JIBH)KCHHUH:

. . _ do
1) BCKTOpHaX BEJIMYHUHA, OIIpeaciisieMast II€PBOU ITPOU3BOJHONU CKOPOCTHU 110 BpEMEHU: a = 7 .
t
dv
2) Benunuuna, Xapakrepu3yommas ObICTPOTY H3MEHEHHUSI CKOPOCTH 110 MOAYINIO: d = a
t

2
v
3) Benuuuna, Xapakrepusyommas ObICTPOTY H3MEHEHUsSI CKOPOCTH 110 HAIPABICHUIO: a = e

4) BexTopHas BeJMYMHA, ONpeseisieMast IepBOil IPOU3BOJHOI YIIIOBOW CKOPOCTH II0 BPEMEHHU:
_da

dt
5) BekropHast BenuuuHa, OmpenenseMas BTOPOH NPOM3BOJHON yria MOBOPOTa IO BPEMEHH:
L d¢
E=—

dt

3. Kakast u3 ¢popmys BeIpaxkaeT nepBblii 3akoH HbI0TOHA U1 HHEPIMANBHBIX CUCTEM OTcYeTa?

My

1) F=md; 2)F=-F; 3)F:G%; 4) F=mg; 5) Ecm iﬁ,:o, T0
U =cosnt ’:0

4. Kakas 3aBUCUMOCTb BbIpakaeT BTOpoii 3akoH HeloToHa?

) F=ma; 2)F =-F,; 3)F:G%; 4 F=mg, 5 Eem YF=0, 10
U =cosnt ’:0

5. Kaxast 3aBHCHMOCTh IOKa3bIBAeT, YTO BCSKOE NEHCTBHE TeN APYT Ha Ipyra UMeeT XapakTep
B3auMOAeHCTBUS?

1) F=mid; 2)F=-F;

2

n

3)F:G%; 4)F:m§; 5) Ecmm ZE:O, TO
i=0

U =cosnt

6. Kakast u3 GopMyJIMpOBOK BBIPaXKAaeT 3aKOH COXPAHEHHUs UMITYJIbCA:

1) Ummysbe 3aMKHYTON CHCTEMbI HE H3MEHSIETCSI C TEUEHHEM BPEMEHHU.

2) I'eomeTprdeckast cyMMa HMITYJIbCOB TN, BXOIAIIMX B 3aMKHYTYIO CHCTEMY, €CTh BEIMYHHA

MOCTOSIHHASL.

3) B 3amkHyTOH cHCTeME MEXaHHYECKas SHEPIUs COXPAHSACTCS, €CIU AEHCTBYIOT TOJBKO

KOHCEPBAaTHBHBIE CHJIBL.

4) 3amkHyTas (M30JIMPOBAaHHAsI) CHCTEMa — 3TO MEXaHH4YecKas CHCTeMa Tell, Ha KOTOPYIo He

JICHCTBYIOT BHEITHUE CHJIBL.

5) BHermiHue cuibl — 3TO CHJIBI, C KOTOPBIMU Ha Tejla MEXaHHYECKOW CHCTEMBI ACHCTBYIOT Tena,

HE BXOJAIINE B JAHHYIO CUCTEMY.

7. Kakast u3 GpopmyI BeIpa)kaeT CHUITy TPEHHUS CKOJIbKEHUS?

) F=—he; 2) F=G2 2 3) Fomg, &F=u-N; 5) F=ma
r
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8. Temo paBHOMEpPHO NepeMelaeTcs MO TOPU3OHTAJIBHOI MOBEPXHOCTH W3 MOJOXKeHus 1 B
IIOJIOKEHHE 2.

S

A

»
P>

1 2
] ]

Kakyro paboTy coBepiIaeT Impu 3TOM CHJIa TSKECTH?

2
1) A=F-S-Cosa; 2) A=mg-S-Cosa; 3) A=0; 4) J.Fx-ds; 5) A=mgS .
1

9. MoOmHOCTh B MEXaHHUKE 3TO:
1) BekropHas BenuuuHa, paBHask IPOM3BEICHUIO BEKTOPA CHJIBI HA BEKTOP CKOPOCTH.
2) CkansipHasi BelNu4nHa, paBHas paboTe, BBIIIOJIHEHHON B €AWHHILY BPEMCHH.
3) CxansipHOE IpOM3BECHNE PAa0OTHI HAa BPEMs, 32 KOTOPOE OHA BHIITOJIHEHA.
4) CxanspHoe pOU3BEICHHE BEKTOPA CHIIBI HA BEKTOP MEPEMEIICHHUSI.
5) CxanspHas BEIMYMHA, paBHAs MPOM3BEACHUIO CHJIBI HA IIEPEMENICHHE U HAa KOCHHYC YIa
MEXTYy HUMH.
10. Kunetndeckast 3Heprys Teja MpH MOCTYNATeIbHOM JIBIXKEHHUH ompe/ersiercst GopMyoi?
2 2 2 2 (2
1) E=mgh; 2) E=%; 3) E:J%; 4 E=%; 5) =04

11. TloreHumnanbHas 3HEPryUs Tella MACCOW /1 Ha BBICOTE /i ompezensercs GopMyJIoii:

2 2 2 2 42
1) E = mgh; 2)E:%; 3)E=JT"’; 4)E:%; sy pome A

2
12. TloreHumanbHas 3Heprusi ynpyroaeopMHpOBaHHOTO TeNa onpenensercs: GopMyon:
2 2 2 2 (2
1) E=mgh; 2) E:%; 3) E:—J;’ ;4 E=—m; ) E=Lw2A

13. 3aKkoH coXpaHEeHUs] MMITyJbCa, 3AIIMCAHHBIN Ul JABYX TeJl MpU aOCONIOTHO YIPYroM yraape
HUMeeT BHI:
~ ~ - mol  mo;  mul mal
1) mlul+mzuzz(ml+m2)u; 2) A= 3)
2 2 2 2
2 2 2
mu; | mu, _ (my+my)u”
2 2 2
n
Z(E,ﬂ + Em.) = const .

i=1

; 4) m\U, + m,0, = mi, + m,ii,; 5)

14. Moxyns MOMEHTa CHIIBI OTHOCHTENIBHO HemoABIKHOHN ToukH (0) 3T0:
WM=F-d; 2)M=F-t; 3)M=F-¢; 4 M=FIl; SYM=F-0.
rne  d - maedo cuibl, /- pacCTOsTHUE OT TOYKHU BpameHus (0) 10 TOYKY IPUIOKEHUS CHIIBL, £ -
BpeMsI ICHCTBYS CHIIBI, () - YTIIOBasi CKOPOCTH BPAILEHHUS, € - YTIIOBOE YCKOPEHHE BPAIICHUS.
15. MoMeHT MHEepIMU MaTepHalIbHON TOYKH onpeessercs GopMyJIoit:
D J,=Amr2; 2)J=D"J; 3) J:ém/iz; 4) J=%mr2; 5) J=J.+ma’,

rae Am; - Macca MaTepUalbHOM TOYKH, 7, - PACCTOSHHE OT TOYKHM JI0 OCH BpALIEHHUS,
{ - JUIMHA CTEPXKHS.

16. MOMEHT MHEPIMHU Tella OTHOCUTEIBHO OCH BPAIICHHS €CTh!

D) J,=Amr; 2) J=YJ; 3)J:ém/iz; 4)J:%mr2; 5) J=J, +ma’,

rae
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Am, - mMacca MaTepuanbHOH TOYKH,7, - PACCTOSHUE OT TOYKU [0 OCH BpAIlEHMs,( - JIHHA
CTEepIKHAI.
17. Teopema lllTeitnepa, ompexensiomas MOMEHT HHEPLUHU Tella OTHOCHTEIBHO TIO00H OCH
BpAIICHNS, BbIpaxaeTcs GOpMyIoi:
1 1
D) J,=Am-r’; 2)JJ=>.J; 3) J:Emrz; 4) J:Emfz; 5) J=J, +ma*,

roc Am, - Macca MaTepHaHLHOﬁ TOYKH, 7; - paCCTOAHHUC OT TOYKH 10 OCH BpalllCHUA,
({ - §uaHa CTCPIKHS, JC - MOMCHT HHEpUHHUH OTHOCHUTCIIBHO HapaHHCHLHOI;'I ocH,

npoxomsuieit uepe3 ueHTp Macce C Tera, a — pacCTOSHUE MEX/IY OCSIMH, 71 - Macca Tena.
18. Kunernyeckast 3Heprys BpalleHus aDCOIIOTHO TBEPIOTO Teja BOKPYT HEIMOBHIKHOM OCH:

2 2 2 2 2
D E="V gy gt 3y g O My e en: sy E=R
2 2 2 2 2
19. INonHas kMHETHYECKAs SHEPTUS AOCOIIOTHO TBEPAOTO TeMa:
2 2 2 2 2
DE="V gy gt 3y g O M e en: sy B2
2 2 2 2 2

20. OcHOBHOE YypaBHCHHE AWHAMUKHU BpPAIIaTEIbHOTO JBMKEHHS a0OCONIOTHO TBEPAOrO Tena
HMEET BUI:

WM=J-8;2 F=m-a; 3)L=J-&; 4 v=0r; 5)‘2—L=0.
t

21. MOMEHTOM HMITyJbca TBEPJOrO Teja OTHOCHTEIBHO HEIOABI)KHONH OCH Ha3bIBACTCS
BEJIMYMHA, onpeaessieMast GopMyJIoii:

) L=Jd; 2) p=mb; 3) %:M; 4y L=const; 5) J=mr’.
22. 3aKOH COXpaHEHHs MOMEHTa UMITYJIbCa ONPE/EISICTCS BRIPaYKCHUEM:

) L=Jd; 2)p=mo; 3) %:M; 4) L=const; 5) J =mr?.
23. 3akon ['yka anst ynpyrux aedopMaiiuii TBEpJOro Tejaa UMEeT BUJL:

Al E,,
1)o=E-¢; 2) F=—kx; 3)8:7' 4)G=‘T; 5) F=u-N.

s

24. 3akoH BCEMHUPHOTO TATOTCHUSA IS JTIOOBIX JABYX MAaTCpHUAJIbHBIX TOUCK:

1) F=mg; 2) F=ma; 3)F=—kx; 4)F:m%; 5)F=GA
t r
25. HanpspkeHHOCTB 1OJISL TSTOTEHUS ( g) 9TO:
__F :
De=Li 2g-2; 3g-Y; 4r-¢hl 5,1
m m t r m
26. YTII0Bast CKOPOCTB IIPU BPAIIeHUH a0COIOTHO TBEPJOTO TENa OHpENeIeTcst HopMyIIoit:
Do=L: Yw=21mv; D=2 oL, 502
R dt J T
27. YTi0BOE YCKOpEHHE IIPH BPAIICHHN aOCOTIOTHO TBEPAOTO Tella OIPENeIIeTCs (POpMYIOH:
do d’p a M Al
De=—:; 2e= ; Ne=—""%5; de=—; Se=—.
) dt ) ar’ ) ar’ ) J ) ’
28. Kax cBsi3aHBI Mex Iy COOOM yrioBas U JIMHEHHAS CKOPOCTb:
2
l)g=@; 2)w=@; Jv=w-R; 4) w=2nv; S)é‘:d?.
dt dt dt

29. Kako#it ¢opMysoii MOXHO BBIPa3HTh HOPMAlIbHOE YCKOPEHHE OTICIBbHBIX TOUYEK
BPAILAIOIIErocs TBEPJOIO TeNIa Yepe3 ero yrioByIo CKOPOCTb:
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2

Da,=¢r; 2) a”:%; 3) a, =w’R; 4)a,=?; 5) a=+a +a’.
t

30. Kakoif ¢opmynoii MOXHO BBIPa3UTh TAHI'CHIMAJIBHOE YCKOPEHHE OTACNIBHBIX TOUYCK
BPAILAIOLIETOCS TBEPOTO TENa Yepe3 ero yriIOBOe yCKOPEHHE:

2
)a =¢r; 2)an=%; 3)a,=0'R; 4) a,= f;;, 5) a=.a+a’.

31. Cuna TpeHUs KaueHus onpezensiercs GopMyIoi:

) F=py-N: 2)F=u-N: 3)F:%; 4) F=—kx; 5) F=mg.

2. TEPMOJUHAMMKA 1 MOJIEKYJISIPHASI ®U3UKA
1. YpaBHeHHe COCTOSIHUSI UI€ATBHOTO ra3a:

1) PV =Const;  2) P=Pa,T; 3) PV="RT; 4 V=VaT; 5)
M

P=2n<EW>.
3

2. OCHOBHOE YpaBHEHHE MOJICKYJSIPHO-KHHETUIECKON TEOPUH:

1) PV=Const;  2) P=Ra,T; 3) PV="2RT; 4) V=VaT; 5)
M
P = z n < EV\'ZUI
3
3. M3oTepMuyecKkuii porecc BbipakaeTcst (POpMyJIIon:
1) PV=Const; 2) P=Ra,T; 3) PV="2RT; 4) V=VaT; 5)
M
P = z n < EV\'ZUI
3

4. Nzoxopuueckuii mporece BEIpakaeTcst pOopMyIoi:

1) PV =Const;  2) P=PRa,T; 3) PV="CRT;  4) V=VaT; 5)
M

2
P=—n<E_ >.
3
5. M3o6apuueckuii porecc BipaxaeTcst (opMyIoit:

1) PV=Const;  2) P=PRa,T; 3) PV="RT;  4) V=VaT; 5)
M

P:%n<E
3

Kui

6. Ilpm ckaTuM HACANBFHOrO ra3a ero o0beM YMEHbIaeTcs B 2 pasa, a TemiepaTrypa
YBEJIHYHBAeTCA B 2 pa3a. Kak H3MEHHUTCS IIPH 3TOM JJaBJICHHE ra3a’?

1) yBenuuutes B 2 paza;  2) yMEHBIIUTCS B 2 pa3a; 3) yBelU4UTCS B 4 pasa;

4) yMeHbIIUTCS B 4 paza;  5) HE U3MEHHTCS.
7. JlaBleHHE U/ICIBHOTO Ta3a YMEHBIIWIOCH B 2 pa3a, TEMIICPATypa Ta3a yBEIHMIMIACh B 2 pasa.
Kak usmenuicst npu 3ToM 00beM raza?

1) yBenuuuics B 2 pa3a;  2) yMeHbIIMICA B 2 pa3a;  3) yBelnuuuics B 4 pasa;

4) ymenpimics B 4 paza;  5) He H3MEHHJICS.
8. Kakas u3 popmyn Beipaxaer 3akoH [lanbrona?
1) g:%kT; 2) u =é%RT; 3) P=R+P+P+.+P; 4 PV=%RT; 5)

n

lenm<z)2>.
3

19

9. Kakast u3 ¢popmyI BBIpOKaeT paBHOMEPHOE paclpe/iesICHUE SHEPTHH 110 CTENeHUsS CBOOObI?

) e=2k7; 2) u=L"Rr,  3) P=R+P+R+.+P; 4 PV=TRrr; 5
2 % M

n

P=%nm<uz>.

10. Kakas u3 hopmyn BbIpakaeT BHYTPSHHIOK SHEPTHIO CUCTEMBbI?

) e=2k7; 2) wu=L™RT. 3) P=R4+R+P+.+P; 4 Pr=TRr; 5
2 2M M
P= 1nm <>
3
11. 3akoH pacnpenesneHust MakcBeia XapaKTepHu3yer:
1) paBHOMepHOE pacipeeeHHe YHEPTUH MO CTEHEHSIM CBOOOIBI;
2) ypaBHEHHE COCTOSIHHS UICATBHOTO rasa;
3) pacmpeneseHHE MOJIEKYI [0 CKOPOCTSIM;
4) pacnpeneseHHe MOJICKYJ B IOTEHIHAIBHOM CHIOBOM II0JIC;
12. 3akoH pacnpenenenus borbnMaHa XapakTepHu3yer:
1) paBHOMEpHOE pacrpeeeHHe YHEPTUH MO CTEHEHSIM CBOOOIBI;
2) ypaBHEHHE COCTOSIHHS UICATBHOTO rasa;
3) pacnpezeneHue MOJICKYJ 10 CKOPOCTSIM;
4) pacnpezeneHre MOJIEKYIT B IIOTEHIIMAIEHOM CHIIOBOM TIOJIE.
13. YpaBHenue siBineHus 1udQy3un npeacrapiseTcs GopMyIIoi:
1) F=-%as; 2) 0= Asar; 3) M =—DL AsAr
dz dz dz
4)D:§/1<u>; 5)77:%/1<u>p; 6)x:%/1<u>pc‘,.
14. YpaBHeHuUE SBJICHUS BHYTPEHHETO TPSHUS HpeZ[CTaBHHCTCSI hopmyroii:
1) F=-%as; 2 0= asar: 3y M =-D2L AsAr
dz dz dz
4)D=%l<u>; 5)77=§/1<U>p; 6)x=%l<u>pcv.
15. YpaBHeHuUe SBJICHUS TEIUIONPOBOAHOCTH NPEACTABIACTCS (HOPMYIIOit:
) F=-p%as. 2) 0= Asac; 3 M =-DIP asr
dz dz dz
4)D=él<u>; 5)77=%/1<U>p; 6)x=%l<u>pcv.
16. Koaddunment nuddysun BeipaxaeTcs GOpMyIIoi:
1) F=-%as. 2) 0= Asar; 3) M =—DL AsAr
dz dz dz
4)D:%/1<u>; 5)’7=§/1<U>p; 6)x:%/1<u>pc‘,.
17. KoaddurmeHT BHYTpEHHETO TPEHUS Bblpa)KaETCH hopmynoii:
1) F=-%as. 2) 0= Asac; 3) M =—DL AsAr
dz dz dz
4)D:%/1<u>; 5)’7=§/1<U>p; 6)x:%/1<u>pc‘,.
18. Ko puieHT TemIonpoBoJHOCTH BbIpaxaeTcs (HopMyIoit:
) F= w%As 2)0= 7x§ASAt 3) szp‘;—pAsm;
¥4
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4)D:%/1<u>; 5)77:%/1<u>p; 6)x:%/1<u>pc‘,.

19. AnuabaTH4ecKuM MpoLECCOM Ha3bIBACTCS MPOIECC, MPOTEKAOIIHA:
1) mpu NOCTOSIHHOM TeMIIepaType;
2) TpU MOCTOSIHHOM JaBJICHUM;
3) Oe3 oOMeHa 3Hepruei ¢ OKpyXKarollel cpesoii;
4) npu IOCTOSHHOM 00beME;
5) HeT MPaBUIILHOTO OTBETA
20. Kaxas ¢opmyra BeIpaxkaeT HEepBbIi 3aKOH TEPMOJHHAMUKH:

1) PV = % RT; 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
21. IepBsIii 3aKOH TEPMOANHAMUKH AJIsl AMA0ATHYECKOTO MPOoIecca UMEET BU:
1) PV = % RT; 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
22. IlepBblii 3aKOH TEPMOJAMHAMMKH 11 H30XOPHUYECKOr0 IIpoliecca UMeeT BU:
) PV = % RT; 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23. IlepBBlii 3aKOH TEPMOJMHAMUKH JJIS1 H30TEPMUUYECKOTO IpoLiecca UMEeT BUJ:
) PV = % RT; 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. UneanpHblil ra3 HOXY4YHJ KOJNHYECTBO TEILIOTHI, paBHoe 300/[x m cosepummmn paboTy,
pasnyro 100 Ix. Kak n3ameHnnach npu 3TOM BHYTPEHHsIs SHEprus ra3a’?
1) yBemmumnace Ha 400 [x;  2) yBenmunnacs Ha 200 JIx; 3) ymensmmnacs Ha 400 [Ix;
4) ymenpimmnacs Ha 200 J[x; 5) He M3MEHMIIACH.
25. UeMmy paBHO H3MEHEHHE BHYTpPEHHEH DHEpruUM Ta3a, e€cild eMy Iepefald KOJIUYeCTBO
TemnoTel, paBHoe 300 [k, a BHELIIHIE CUJIBI COBEPILIIM HaJl HUM paboTy, paBHoe 500 [Ix?
1) 200 Tx; 2) 300 Ix; 3) 500 Ix; 4) 800 x; 5)0 dx.
26. VneanpHas TeruioBasi MallivHa, padoTatomiast o nukiy KapHo, noiydaer 3a Kax/plil LUK OT
narpesatens 2520 JIx remna. Temneparypa narpesarens 400 K, xonoxunshuka 300 K. Haitru
paboTy, cOBepIIaeMyl0 MALIMHOM 3a OJMH IMKI, M KOJMYECTBO TeIUId, OTAaBaeMOro
XOJIOAMJIBHUKY 32 OAUH UKL
1) 600 Ix; 2000 1x; 2) 700 Tx; 2200 [x; 3) 630 [Ix; 1890 [T
4) 800 Ix; 1200 Tx; 5) 1200 Tx; 700 dx.
27. B pealibHOM rase:
1) He yuuTBIBaeTCs pa3zMepbl aTOMOB (MOJIEKYI);
2) y4uTBIBaeTCS pa3Mepbl aTOMOB (MOJIEKYI);
3) He yYHTHIBACTCS CHJIBI IPUTSDKSHUS MEXKIY aTOMaMH (MOJICKYJIaMHt);
4) He y4UTBIBACTCS CHJIbI OTTAJIKUBAHUS MEXIY aTOMOB (MOJIEKYJ);
S) y4HTBIBACTCS CHIIBI IPUTSHKEHHSI MEXK]Ly aTOMaMH (MOJIEKYJIaMH);
6) y4IHUTBIBACTCS CHIIBI OTTAJIKHBAHUS MEXKTy aTOMOB (MOJIEKYIaMH);
Ipennaraemsie otBethl: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHyTpeHHsIsl SHEPTHUs PeabHOro ra3a:
1) Gomnblle BHyTpEHHEH SHEPTHU UICAIBHOTO ra3a;
2) MeHblIe BHYTPEHHEH SHEPTHHU UICATBHOTO ra3a;
3) 3aBHCHT OT TeMIEpaTyphl HAEATLHOIO ra3a;
4) 3aBHCHT OT JJaBJICHUS UICAIBHOTO ra3a;
5) 3aBUCHT OT 00BbEMa HJICATBHOTO ra3a.
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3. JIEKTPUYECTBO U MAI'HETHU3M. 4. KOJIEBAHUS U BOJIHBI.
1. Koropas u3 ¢hopmy:n BeIpaxaeT 3akoH Kynona?

DI=—t— prF=kd 3L 4 u=g(p-p).
R+r

2
&r 49,

2. Io kaxoii popmyse onpenessercs: HaNpPsHKEHHOCTh MEKTPUYECKOTo MOJIS TOYEUHOTro 3apsaa?

HE=2; pE=—9_; HE=L, aHEp=_—"_.

&8, 4re,r d 27ea
3. Io kakoii popMmysie onpeaenseTcs HOTSHIMAI 0JIsi TOYEYHOTro 3apsiaa?
q rdr q-d q-d
o= ;o 2) = D 3o =2—; 4 Ap= )
)¢ 4re,r )¢ -[ 2nea ) 9=, See, ) A9 2S¢s,

4. Kotopast u3 Gpopmyi sBiIseTCs onpeiesiecHueM EMKOCTHA KOHIeHcaTopa?
1 1 1 q q 1
1) —=—+—; 2) c==+; 3)c==; 4R, =—.
c ¢ ¢ u ) wc
5. o kakoii hopmyinie onpenensercs o0mas eMKOCTh CUCTEMbI IOCIIEIOBATEIbHO COCTMHEHHBIX
KOHJICHCAaTOPOB.

1 1 1 1 ¢ +e, +..+c 1 1
) —=—+—+.4—; D c=q+g+c+..+¢,;3) c=——2—""—1; 4) — = .
c ¢ ¢ c ’ CtCyranC c ¢ +ec,

n n

6. Ilo kakoit Q)opMyne ONpeaAcIsICTCsA 06111a51 CMKOCTb CHUCTEMBI IMapauIeJIbHO COCAUWHCEHHBIX
KOHJICHCATOPOB.

1 1 1 1 ¢ +c,+..+c
)—=—+—+..4—; 2 c=¢q+c,+¢+..+c,; 3)c=—"—"72"—", 4

c ¢ ¢ c € CyrannC

n

1
c ¢ +ec,
7. Yo Ha3BIBACTCS NEKTPUIECKIM TOKOM?
1) Xaotuueckoe JBIKEHUE 3apsHKCHHBIX YaCTHII,
2) HanpagiieHHOE IBH)KEHHE 3apsKEHHBIX YaCTHIL;
3) HanpasneHHOE IBI)KEHHE aTOMOB M MOJIEKYJT;
4) XaoTndeckoe TBUKECHUE HOHOB.
8. Koropas u3 popmy: npeacrasiser 3anuch 3akoHa OMa Juis ydactka neru?
& . U o J
1) J= ;o 2)i=yE; 3)J=—; 4)i=—.
R+r R S
9. Koropas wu3 ¢dopmyn mpeacTaBiseT 3aBUCHMOCTb CONPOTHBICHUS METAJUTMYECKUX
MIPOBOJIHUKOB OT TEMIEPaTyphI?
1) 0=JRt; 2) R =R,(1+at); 3)Q0=JUt; 4) R:%.
10. Koropast u3 ¢opMyi mpeAcTaBisieT 3aBUCUMOCTh CONPOTHUBIICHHSI OT €r0 I'€OMETPHYCCKHX
pasmepoB?

9] 4 U U
1) R=R,(l+at); 2) R=—=, 3)R=p—; 4) R=—; 5)R=—.
Y R=R,(+at); 2) R=-25 3 R=pgs HR=T3 3 R=
11. Kotopas u3 ¢popmy:n npeacrapisier 3akoH Jxoys-JleHmna?

‘
) O=JRt: 2)R =R (1+at); 3)J=—2—: 4 R=p=.
)Q ) t 0( ) ) R+V ) PS

12. Iepoe npasmino Kupxroga?
1) CymMma HampsDKeHUId B 3aMKHYTOM KOHTYpe paBHa 0.
2) AnreGpanyeckas cyMMa TOKOB B 3aMKHYTOM KOHTYpe paBHa 0.
3) AnreGpandeckas cyMMa TOKOB B y3JI€ pa3BETBIICHHs leKTpHUECcKOil 1ienu paBHa 0.
4) CyMmMa NOTEeHIMAJIOB B y3Jie Pa3BETBIICHUS 3JIEKTPUYECKOH 1enu paBHa 0.
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13. Kakue toku B I-om npaBune Kupxroga 6epyTcs co 3HaKaMu «+» U« —»?
1) Bce Toku OepyTcst co 3HAKaMH «+»
2) Toxu, BTeKalomue B y3el OEpyTCs CO 3HAKOM «+», a BEITCKAIOIIUE U3 Y314 — CO 3HAKOM
«=».
3) Toxu, Tekyuye II0 YacoBOH CTpelKe, OepyTcs CO 3HAKAMU «+», IPOTUB YaCOBOH CTPEIKH
— CO 3HAKOM « —».
4) Toku, coBmajarollne IO HAMPABJICHHWIO C HampaBlIeHHEM 00XoJa KOHTypa, OepyTcs co
3HAKOM «+», a TeKyIIXe IIPOTHB HAIPABJICHHU 00X0/1a — CO 3HAKOM « —».
14. Bropoe npasuio Kupxroga.
1) B 3aMkHyTOM KOHType anreOpandeckas CyMMma TaJCHHI HAIpsOHKCHHH paBHA
aIreOpandecKoi CyMMe MEKTPOABIDKYIIUX CHIL.
2) AnreOpaneckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paHa 0.
3)B 3aMKHYTOM KOHType anreOpauueckass CymMMa CHJI TOKOB paBHa CyMMe
SIEKTPOJBIKYIIHX CHIL.
4) Anrebpandeckasi cyMMa CHJI TOKOB B y3JIe Pa3BETBICHHOM dIIEKTpUYecKoi 1enu paBHa (.
15. Kakue Toxu Bo 2-oM npasmite Kupxroda OepyTes co 3HaKaMH «+» 1 « —»?
1) Toxu, BTekaromue B y3el, OepyTcsi CO 3HAKAMU «+», BBITEKAIOLINE U3 y3J1a — CO 3HAKOM
«=m.
2) Tokwu, coBmajarouye IO HANPaBJICHUIO C HampaBJICHHEM 00Xoma KOHTypa, Oepyrcs co
3HAKOM «+», a TEeKyIIHe IIPOTHB HAIPaBJIEHUS 00X0/1a — CO 3HAKOM « —».
3) Bce Toku 6epyTcst CO 3HAKOM «+y.
4) 3HaKH «t» U «—» BBIOUPAIOTCSA UL TOKOB IIPOU3BOJIBHO.
16. Tlo xakoii ¢opmyie ompenensercss oOliee CONMPOTUBICHHE R TPH IOCIEAOBATEIFHOM
COCIIMHEHNH HECKOJIBKUX POBOJHUKOB?

L o)r 2R ; 3)R=YR; 4)%:21{_

>

1
)—=>—; 2)R=
R R R-R,+R,-R,+..R ‘R _,
17. Ilo xakoit ¢opmyse ompeznensercs oOmee CONPOTHBICHHE R TpH NapalIeIbHOM
COEIMHEHUH HECKOJIbKHX IPOBOAHHKOB?
2R

1 1 1
)—=>R; 2)R=>R; 3)—=>» —; 4)R= .
) R LR: DR=LR: 3 R ZR[ ) R-R,+R,-R,+..R ‘R |

18. YUro Takoe p—n nepexon?
1) KoHTakT ABYyX pa3HOPOJAHBIX METAIJIOB.
2) KoHTaKT MeTalI-qU3JIEeKTPUK.
3) KoHTakT ABYX BU/IOB MOJYNPOBOJHUKOB C Pa3HBIMH TUIIAMH ITPOBOJUMOCTH.
4) KoHTaKT IBYX TUIIOB 3JIEKTPOJIUTOB.
19. Kakoe cBOMCTBO p — 1 nepexoza MCHOIb3YETCs B HOJIYITPOBOAHUKOBBIX JHOIaX?
1) OmHOCTOPOHHSISE IPOBOJUMOCTb.
2) 3aBUCUMOCTb CONPOTHUBIIEHHS OT TEMIIEPATYPHI.
3) 3aBHCHMOCTb CONPOTHUBIICHHS OT OCBELIEHHOCTH.
4) Maras BenTH4YMHA COMPOTUBIICHHS.
20. Kakoe siBJICHHE HAa3bIBACTCS JIEKTPOMArHUTHON MHIYKIUCH?
1) TlosiBneHHe MarHUTHOTO MOJIS MIPY NPOTEKAHUH TOKA 110 LETIH.
2) Bpamuienne KOHTypa ¢ TOKOM B MATHUTHOM IIOJIE.
3) JlelicTBHE MarHUTHOTO I10JISl HA IPOBOJHUK C TOKOM.
4) SIBneHne BO3HUKHOBEHHUS IEKTPUUECKOTO TOKA B 3aMKHYTOM IIPOBOJIAIIEM KOHTYpE IPH
N3MEHEHHH MarHUTHOTO MOTOKA, IPOHHU3BIBAIOLIEr0 3TOT KOHTYP.

21. Kotopas u3 ¢popMyi npezcTaBiisieT coOO0H 3aKOH 1eKTpoMarHuTHO!H uHaykuuu dapajes?
1) S:J(R+r); 2) el i—?; 3) ® =BScosp; 4)D=LJ.

22. Kakoe siBIIeHHE HAa3bIBACTCSI CAMOUHYKIHEH?
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1) SIBneHne BO3HMKHOBEHMs HHIYKIMOHHOTO TOKA B ILEMH IPH NPOTEKAaHWH B HeH
HEPEMEHHOT0 TOKA.
2) IosBNEeHNE MarHUTHOTO MOJIS IIPU IPOTEKAHUU TOKA MO LIEIH.
3) Bpaienue KOHTypa ¢ TOKOM B MArHUTHOM TIOJIE.
4) JleiicTBe MAarHUTHOTO IOJISl HA IPOBOJHUK C TOKOM.
23. Kakoe M3 HIKENPHUBEICHHBIX YTBEPKICHUI sIBiIseTCs NpaBuiaoM JIeHUa Uil HanpaBieHUs
WHIYKIHUOHHOTO TOKa?
1) HVHAOyKUMOHHBIA TOK MMEET TaKO€ HalpaBlIEHUE, YTO €r0 MarHUTHOM I10J1€ NPENATCTBYET
U3MEHEHHIO TOT0 MATHUTHOTO TI0TOKA, KOTOPOE €ro CO3aJI0.
2) MHAYKUMOHHBIH TOK HANPABJIEH IPOTHBOIOIOKHO HAMPABICHHUIO 3IEKTPHYECKOTO TOKA,
KOTOPBIi €ro co3zai.
3) HanpaBneHue HHIYKIHOHHOTO TOKA ONpeenseTcs Mo MpaBuily OypaBumKa.
4) HanpapneHne HHIYKIIMOHHOTO TOKA ONPEENIeTCs 0 IPaBHITy JIEBOH PyKH.
24. Ilo kakoii u3 GopMyI1 BEIUMCIIAETCS BEIMUYMHA CUIIBI AMIiepa?

1)F = quBSina;  2) F=JBISina; 3)J=—"—: 4 7=
R+r R

25. Io xakoit u3 hopMyJ BEIUHCIIETCS BelMunHa cuibl Jlopenma?

1)F = quBSina; 2) F=JB(Sina; 3) F=-1%_. 4)F=—77?B~S.
X

dre’
26. Kotopas 13 HIKeNpUBEIEHHBIX (OPMYJI SBIAETCS ONPE/IEICHUEM HHIYKTHBHOCTH KOHTYpa?
DL=uunV; DL=2; 3ye=a, gr-f
I dt 0]

27. KoTopasi u3 HIKEPUBEACHHBIX (OPMYIT MIPEACTABISIET COO0H MHAYKTHBHOE CONPOTHBIICHNE
KOHTypa epeMEHHOMY TOKY?

DR=C0 DR=pgi HR=—i 4R -ol:

28. Kakue kosieOaHMs Ha3bIBAIOTCS BBIHYKICHHBIMH SJICKTPHYCCKUMH KOJICOaHUSIMHU?
1) Konebanusi, BO3HHMKAIOIIHE B CHCTEME I[PH COOOIICHHH IEPBOHAYAIBLHOIO 3amaca
SHEPTHH, BCIEACTBHE COOCTBEHHBIX CBOMCTB CHCTEMBI U IPH MPEHEOPEKUMO MaJbIX MOTEPSIX
9HEPIUH Ha BbIJCICHHUE TEIUIOTHI.
2) Konebanusi, CyeCTBYOLIME B CUCTEME IIPH MOCTOSIHHOM ITOMOJHEHHH 3ar1aca SHEPTHH.
3) Konebanus, nponcxo/smye 1o MaTeMaTHIeCKOMY 3aKOHY CHHYCa WJIM KOCHHYCA.
4) Kosebanus, mnpoucxojsmpe B [ENH C HEPEMEHHBIM HCTOYHHKOM TOKa C
SIEKTPOJBMIKYILIEH culoil. & = &, -sin (a)ﬁt)

29. Kotopast 3 HKEnpUBECHHBIX (OPMYJT XapaKTepU3yeT HHIYKTHBHOE COMPOTUBIICHHE?

2
R%[M—i); 2)Rc=i; 3) Z=y|R*+(wL)'; 4) R =olL;

) Z=
wc wc

5. OIITUKA
1. Enqununa u3MepeHus: OnTUIeCKOH CHITBI JIMH3BI?
1) crepannan; 2) mokc; 3)repu; 4) AMONTpHE; 5) MeTp.
2. Ontuueckast cuia JIMH3bI paBHa 2 an1. Haiinute ee hokycHoe paccTosHue.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5)1wm.
3. B xakoli U3 HIXE NEPEUNCIICHHBIX CPE CKOPOCTh PACIIPOCTPAHCHHUS CBETa HAHOOJbIIIAs, €CIIN
MOKA3aTeNH TPENTOMIICHUS ITHX CPEJl CIIEAYIOIHe:
l)anmmaz - n=2.41; 2)Boga- n=1.33; 3)cnupr- n=1.36; 4)sanTaps- n=1.54.
4. Kakoe n3 Cleayromux yCcIOBUN yKa3bIBaeT, UTO JHH3a pacceBaromas?
1) D=3naurp; 2) F<10cm; 3) D<0; 4)mn3a Borayras; 5) nzo0pakxeHHE MHUMOE.
5. Kakoe n3 HIXKeCIeAyIOMMX yCIOBUH YKa3bIBaeT, YTO JIMH3A coOupatoas?
1) nun3a BeIyKIast; 2) H300pakeHne B INH3E MHUMOE;
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3) nzobpaxenue B auH3e npsamoe; 4) D >0.
6. UTo MOXHO cKa3aTb 00 yIiie MajeHus Jiydya CBeTa Ha HOBEPXHOCTb paszielia IBYX Cpell U yrie
MPEJIOMIICHHS], €CIIM JIyd BBIXOAUT M3 ONTHYECKH OoJiee MUIOTHOH Cpeabl B ONTHYECKH MEHee
IUIOTHYI0?
1) yron magenust GonbliIe yria nperoMICHHS;
2) yroun npenomieHus 6oible yria najJeHus;
3) yroJi mpenoMIICHHS paBEH YTy MaJCHHUS;
7. Kakoll yrom mnpenoMiIeHHs COOTBETCTBYET IpPEACIbHOMY YNy IIOJHOTO BHYTPEHHEro
oTpakeHus?
1D0% 2)45% 3)90% 4)180°.
8. Kak n3meHuTcs GOKyCcHOE pacCTOSIHUE CTEKISIHHOW JIMH3BI, €CIIH €€ OMyCTHTh B BOLY?
1) He M3MeHHTCS; 2) YBEIMYHUTCS;  3) YMEHBIIUTCS.
9. JIyu cBeTa majaeT Ha IpaHULly pasjela ABYX CPeJl C OKa3aTelleM IpelloMIeHus n, U n,. B
KaKHX CJIy4asiX yroJi MajieHusl paBeH yrily npeaoMiIeHus?
)n>n,; 2)ym=ny; 3)mn<n,.
10. JIyist KakuX OPOLIECCOB XapaKTEPHO sABJIEHUE UHTephepeHun?
1) U1 3IEKTPOCTATHYECKUX IIPOLIECCOB;
2) 1uis BCeX BOJHOBBIX MPOLIECCOB;
3) Juist MPOLECCOB PAaMOAKTUBHOIO Paclaa;
4) 1S 3IEeKTPOMArHUTHBIX IPOIECCOB.
11. Kakue BOJHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTH?
1) BOJIHBI, UMEIOLIME OJMHAKOBbIE (Pa3bl U IOCTOSHHYIO PA3HOCTD JJIMH BOJIH;
2) BOJIHBI, UMEIOIHE OJMHAKOBYIO JAJMHY BOJHBI H TIOCTOSIHHYIO Pa3HOCTh (a3;
3) BOJIHBI, HCITyCKaeMble OTHUM HCTOYHHKOM;
4) BOJIHBI, UMEIOIUE PA3IMYHYIO JUIMHY U IIOCTOSIHHYIO (a3y.
12. Kakue BosHbI MOTYT HHTEP(EPUPOBATH?
1) BOJIHBI OT OZHOTO UCTOYHMKA CBETA;
2) BOJIHBI, PACIPOCTPAHSIONIMECS B OJHOM IIIOCKOCTH;
3) BOJIHBI, HIMEIOLINE OIMHAKOBYIO DHEPTHIO;
4) BOJIHBI OJMHAKOBOMN JUIMHBI U IIOCTOSIHHOM pa3HOCTH (a3.
13. TIpu kakoii pa3HOCTH X0/1a BO3HUKAET yCUIICHHE KOebaHuii pu nHTepdepeHnm?
1) mpu pa3HOCTH X0/a, paBHOW Y€THOMY YHCIY JJIHMH MTOJYBOJIH;
2) 1pu pa3HOCTH XOJ1a MEHbLIE JUIMHBI BOJIHBI;
3) npu pa3HOCTH X0/, PABHOH LienoMy duciy ¢as;
4) npu pa3HOCTH X0/a, PABHOM HEYETHOMY YHCITY JJIMH MOTYBOJIH.
14. IIpu xakoii pa3HOCTH X0/Ja BO3HHKAeT ociabiaeHue kojaebaHuil npu uHTephepeHunn?
1) mpu pa3HOCTH X0, paBHOW LEIOMY YHCITy JJTMH TTOJIYBOJIH;
2) IpH pa3HOCTH XO/1a, PABHON HEUYETHOMY YHCITy JJIMH II0JIyBOJIH;
3) npu pa3HOCTH X0J1a MEHbBLIE JUIMHBI BOJIHBI;
4) npu pa3HOCTH XO/1a, PABHOW YETHOMY YuCIy (a3.
15. Kakoe dusnyeckoe siBI€HUE OTHOCUTCS K JU(PaKLUU BOIH?
1) siBIeHME HAJOXKEHUs BOJH, B pE3yIbTaTe YEro IOJy4YaeTcs ONpeAeNeHHas KapTHHA
MaKCUMyMOB U MUHUMYMOB;
2) siBJIeHHE OrMOAHMs BOJIHAMU TIPEIISTCTBYS;
3) pasnoxeHne 0eI0ro CBeTa Ha COCTABIISIOIIKE [BETA,
4) sBneHue ocaabiaeHHs CBETOBBIX BOJIH IIPH PAacIIPOCTPAHEHHU B CpeEJIe.
16. IIpu KakoM yCJIOBUH MOKHO HaOMOAaTh AU(PAKIHIIO BOJIH?
1) ecnu anmmHA BOJIHBI BO MHOTO Pa3 MEHbILIE pa3MepoB mpeamMeTa?
2) eciM AJMHA BOJIHBI paBHA YETHOMY YHCIy aMIUTUTY]] KOJICOAHH;
3) eciu ATMHA BOJIHBI COM3MEPHMA C JINHEHHBIMU pa3MepaMy peaMeTa;
4) ecnu (haza kosneOaHU HEMPEPHIBHO M3MEHSETCS.
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17. Kakoe siBieHHE CBUACTEIBCTBYET O TOM, YTO CBET IPEACTABISAET COOO0I AEKTPOMAarHUTHBIC
BOJIHBI?
1) nnrepdepeHLus cpeta;
2) nudpakuus CBETOBBIX M 2IEKTPOMATHUTHBIX BOJH;
3) HOTJIONICHNE CBETA IIPH PACIIPOCTPAHCHUH B CPEJIE;
4) CKOpOCTB PaclpOCTPAHEHUS CBETA U JIEKTPOMArHUTHBIX BOJIH B BaKyyMe.
18. CkoNbKO JUIMH BOJH MOHOXPOMATHYECKOrO CBETA C 4yacToToil koneGamuil v =5-10" T
YJIOXKUTCS Ha MyTH JyuHON ¢ =1.2mm B Bakyyme?

1)2; 2)10; 3)500; 4)2-10°
19. Yrto mnpoucxoautr ¢ JydyoM O€JOro cBeta MPH TMPOXOKACHHH dYepe3 TPEXTPaHHYIO
CTCKJISIHHYIO IIPU3MY, €CIHM [I0Ka3aTelb IPEIOMIICHHS NPU3MbI OOJbIIE ITOKA3aTelst
MIPEIOMIICHUS OKpYIKaroIiel cpeabl?
1) JIyu cmemaercst BBIXOAs M3 HPU3MBI B HANIPABJICHUH NAPAJJIeIbHOM HadyalbHOMY;
2) Jlyu oTkionsiercs;
3) Jlyu OTKJIOHSETCS K BEPIIMHE MPU3MBI M IIPH STOM pazjiaraeTcsi Ha LBETHBIC My4KH;
4) Jly4 OTKJIOHSIETCS] K OCHOBAHHIO IPU3MBI U TIPH 3TOM pa3jiaraeTcsi Ha [IBETHbIC ITyUKH.
20. Kaxue ¢usndeckue SBICHUS MPOUCXOMAT C JIydOM OEJIOro CBETa IpH MPOXOXKICHUU 4Yepe3
CTEKJISTHHYIO TPEXIPaHHYIO Mpu3my?
1) unrepdepeniys;
2) pudpakuys U npernoMIIeHuE;
3) mpenomileHHe U AUCIIEPCHs;
4) narepdepeHuus u AUGpaKuus.
21. JIlyun Kakoro MOHOXpPOMAaTHYECKOTO CBETA MMEIOT HANOOJIBIIYIO JUINHY BOJIHBI?
1) puoneroBeie;  2) opamkeBble; 3) 3eleHbIC;  4) KpacHbIE.
22. JIyuu KakKoro MOHOXPOMAaTHYECKOTO CBETa MMEIOT HANOOJIBIIYIO YaCTOTY KOJIeOaHuit?
1) 3enensie;  2) cunme; 3) KpacHble;  4) OpaHXKEBBIE.
23. Yro ompeneinsieT IBET JIy4a ¢ TOYKH 3PSHUSI BOTHOBOH MPUpPO/IBI CBETa?
1) ammnTyzna Konebanuii; 2) CKOPOCTh pacpoCTPaHEHHSI BOJHBL,
3) da3a xonebaHuii BOIHBI, 4) AJIMHA BOJHBI, 5) 9acTOTa BOJIHBI.
24. TTo xkakOMy 3aKOHY pacCEHBAIOTCS CBETOBBIC JIy4H B aTMmOchepe?

1 1

DIVASS) IV A ) IR
25. B 4eM cOoCTOUT pa3iuyue MeXIy €CTECTBCHHBIM M ITOJIIPU30BAHHBIM CBETOM?
1) B ckopocTH pacpoOCTpaHEHHs CBETOBOI1 BOJIHEI,
2) B IUTOCKOCTH KOJIEOAaHHMI HAMPSHKEHHOCTEH 3JEKTPUYECKUX U MAarHUTHBIX BEKTOPOB CBETOBOI
BOJIHBI;
3) B MOTJIONIIEHUH CBETOBOM BOJIHBI BEIIECTBOM;
4) B paccesiHUM CBETa MEJIKUMH YaCTHULIAMU U MOJIEKYJIaMHU BEIECTBA.
26. Kakue BemecTsa Ha3bIBalOT ONTHYECKN aKTUBHBIMHU?
1) KOTOpBIE MOTTIOMIAIOT CBET;
2) KOTOpbIE U3MEHSIOT HAallpaBJIEHUE PAaCIIPOCTPAHCHUS CBETA;
3) KOTOpbIE BPAIAIOT IUIOCKOCTH MOJISIPU3ALIUY CBETa;
4) KOTOpBIE pa3nararoT Oenblil CBET B [[BETHON CHEKTP.

6. OCHOBBI ATOMHO U SIAEPHOM ®U3UKU

1. KBaHToBas pu3rka U3ydaet sIBICHHUS:

1) nmpoucxoasImue co CKOPOCTAMH CPaBHUMBIMH CO CKOPOCTBIO CBETA;

2) mpoMCXOAsIIMe B MAaKpOMHUpE, NPHU OOBICHEHHH KOTOPBIX Kiaccuuyeckas (M3MKa HHOTIA
BCTpEYAeT 3aTPYAHCHUS;

3) npoucxozsue B MAaKpOMUpE, KOTOPBIE KlIacCHUecKast (PM3HKa OOBSICHUTH HE MOXKET;

4) NpouCXOAAIINE IPH BHICOKUX JaBICHHUSAX M OUEHb BHICOKUX TEMIIEpaTypax;

5) yka3aHHBIE B yHKTaxX 1) u 3).
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2. KBanrtoBas runoresa [TnaHka COCTOUT B TOM, YTO:

1) u3nydeHHe U IOIIONIEHUE CBETA IPH BBHICOKUX TEMIIEPATypax HMPOMCXOMUT HENPEPHIBHO, a

HPH HU3KUX — JUCKPETHO, T.€. OIPEICICHHBIMY IOPIHAMU (KBAaHTAMU);

2) u3Ty4YeHHe CBETa IPOUCXOIUT JUCKPETHO, a MOTJIOLICHHE — HETIPEPBIBHO;

3) u3mydeHHe U IOIVIONICHHE CBETa IIPOUCXOJUT NUCKPETHO;

4) u3nydeHWe M IOIVIOLICHHE CBETa MPOMCXOAUT TOJNBKO IPH HEPEXOoAe aToMa H3 OJHOTO

CTAILMOHAPHOT'O COCTOSHMS B APYTOE;

5) xBaHT cBeTa ((HOTOH) 001Ia1aeT KaK KOPITYCKYIAPHBIMY, TaK M BOTHOBBIMH CBOHCTBaMHU.

3. Kax u3MeHuTCs 4acToTa H3IydeHus], €CJIM DHEPruio KBaHTA yBEIHMUUTCS B 2 pa3a?

1) yBenuuntes B 4 pa3a; 2) yMeHbIIUTCS 4 pa3a; 3) HE U3MEHHTCS

4)yBenuuutcs B 2 pa3a;  5) yMEHBIIUTCS B 2 pasa.

4. Kakas popmyna onpenensier uMmnyisc Gporona?

D p=me; 2) p=hl; 3) p=£; 4 p=hl " p=£;
c A c A

5) Bce NIpUBeJIeHHbIE B MyHKTaX 1,2 1 3 (opMyJIbl SBISIOTCS NPABUILHBIMU.

5. OT KaKuxX MmapameTpoB 3aBHCUT 3HaueHHE (POTOTOKA HACKILICHHS?

1) ot sHepruu hotoHa; 2) OT CBETOBOTO MOTOKA; 3) OT 4aCTOTHI O0JIYYAOLIErO CBETA;

4) oT CBETOBOrO IOTOKa M OT YAaCTOTHI OOJIYYalOIIEro CBETa; S5) OT CKOPOCTH BBLICTAIOIIMX

JNEKTPOHOB.

6. YpaBHenue ¢potodddexTa npu ycaoBuu 3anupanus GOTOTOKa UMEET BUI:

2
1) hv=A+%; 2) hv,=A4; 3) hv=A+eU,; 4) hv=myc*; 5) h%:p.
7. Kakue dakTopsl onpezensior KpacHyto rpaHuily ¢potoddpdexra?
1) sueprus GpoToHa; 2) HampsHKEHHE MKy aHOIOM M KaTOAOM; 3) JUIMHA CBETOBOI BOJIHBI,
4) BemecTBO aHO/Ia; S5) BEIIECTBO KaTo/a.
8. Ilpu ocBelIeHNH IIaCTHHBI 3eJeHBIM cBeToM (oToddderra Het. byner nm oH Habr0gaTHCA
IpU 00JIy4SHUH TOH K€ MIIACTUHBI KPACHBIM CBETOM?
1) mer;
2) na;
3) Gyzer, eciii HHTEHCHBHOCTb KPACHOTO CBETA OOJIbIIE, YeM MHTEHCUBHOCTB 3€JIEHOTO CBETA;
4) Her, T.K. pab0OTa BBIX0/1a IEKTPOHA U3 INIACTHHEI OyIeT emie Oouble;
5) Her oTBeTa.
9. JlaBieHue, OKa3bpIBaEMOE Ha TeJa 3JIEKTPOMATHUTHBIM H3TY4C€HUEM, MOXKHO OOBSCHUTH?
1) TonpKO HA OCHOBE KBAaHTOBOI TEOPHH;
2) TOJIBKO Ha OCHOBE BOJIHOBOH TEOPHHU;
3) Ha OCHOBE KBAaHTOBOI U BOJIHOBOW TEOPHH;
4) ucnonp3ys Ui Pa3INIHBIX TE pa3Hble TEOPHH;
5) BO3HMKHOBEHHEM MEXaHHUYECKUX CHJI 32 CYET 3JIEKTPOMArHUTHOTO ITOJIS.
10. OarHAKOBO JK 1aBlICHHE, OKAa3bIBAEMOE CBETOM, Ha YEPHYIO HIIH OCIyr0 MOBEPXHOCTb.
1) onunakoBo;
2) Ha Geylo IIOBEPXHOCTb JaBJI€HHE CBETa OOJIbLIE;
3) Ha 4epHYIO TOBEPXHOCTD JIaBJICHHs CBETa OOJIBIIIE;
4) pe3ynbTaT 3aBUCHUT OT JUIMHBI CBETOBOW BOJIHBI, IAAAIONIEH HA OTH MTOBEPXHOCTH;
5) pe3ynbTar 3aBHCUT OT 3HEPIUH (POTOHOB.
11. Kakue cBoiicTBa cBera noarsepxaaet 3¢ pexr Komnrona?
1) appexr KoMmnToHa HE HaeT BO3MOKHOCTH JIeNIaTh BHIBOJIBI O CBOWCTBAX CBETA;
2) BOJHOBBIE CBOICTBA CBETA;
3) KBaHTOBO-BOJHOBBIE CBOWCTBA CBETA;
4) KBaHTOBBIC CBOHCTBA CBETA;
S5)ma ocuoBe dddexkta KomnroHa MOXKHO cpaenaTh, BBIBOA, YTO CBET CIOCOOEH
PacHpoCTPaHATHCS TOIBKO B ADCOJIIOTHO YIIPYTHX Cpenax.
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12. B kakoMm ciy4ae sHeprus aromMa BOAOpOAa Oouibllie: KOTAa JJIEKTPOH HAXOJUTCS Ha
YAQIEHHOM OT si/{pa OpOHTE NN HAa caMOol OJIM3KOH K s1py?

1) Ha ynaneHHOH oT s1pa opOuTe;

2) Ha caMoii OIM3KOiA K siipy opouTe;

3) sHeprus aToMa OJMHAKOBA B 000OMX CITydasix;

4) aTroM BOJOpOZa UMEET HAMOOJBLIYI0 SHEPIHI0 B MOMEHT Iepexoa ¢ OJHM3KOH opOUTHI Ha
YIAJICHHYIO;

5) HeT oTBeTa.

13. Ha kakyio craiMOHapHyI0 OpOUTY HEePEXOUT MEKTPOH B aTOME BOJOPOJA IPH UCITYyCKaHUU
BHIUMBIX JTydei?

1) co BTOpOIi Ha NEPBYIO;

2) ¢ n1000i Ha MEPBYIO;

3) c nepBoii Ha JITO0OYIO;

4) c mo6oii Ha TPETHIO;

5) ¢ n00boit Ha BTOPYIO.

14. Vimeetcst u CBsI3b MEX/y 4YacTOTON OOpaleHus 3JIeKTPOHa BOKPYT sApa aToMa BOJOpoJa U
YacTOTOH ero U3IydeHus?

1) umeercs;

2) He umeercs;

3) uMeeTcs, eciu 4acToTa 00paIleHUs EKTPOHA MHOTO 0O0JIbIIIE YaCTOTHI H3ITy4YEHUS;

4) umeercss TONBKO Uil OpOUT, paaUychl KOTOPBIX YIOBIETBOPSIOT —COOTHOLICHHMIO:

m,v,r, =n 7

5) nMeeTcs, eciii 4acToTa OOPAIEHUs HIEKTPOHA MHOTO MEHbBLIE YaCTOThI U3TyYEeHUs.

15. CkosbKO KBAHTOB C Pa3iIMYHOM 3HEpPrueil MOKeT UCIYCKAaTh aTOM BOJIOPOJA MPH Mepexoe
9JIEKTPOHA C TPEThell OpOUTHI Ha MEpBYIO?

1) oauH kBaHT; 2) ABa KBaHTa; 3) TPU KBaHTa; 4) YEThIpE KBAHTA; S) MATh KBAHTOB.

16. Cornacno rumnorese ae bpoitns:

1) TOABKO DNEKTPOHBI 007anal0T HapsiLy ¢ KOPIYCKYJISAPHBIMHM TaKKe M BOJHOBBIMH
CBOICTBaMU;

2) TOJBKO (POTOHBI 0ONANAIOT KaK KOPIYCKYJISIPHBIMH, TaK ¥ BOJHOBBIMHU CBOCTBAMH;

3) gacTuIpl He MOTYT 00J1aaTh BOITHOBBIMH CBOHCTBAMH, €CIIH MX Pa3Mephbl IPEBBIIIAIOT 107 u;
4) mobast yactuina 06aaeT Hapsiay ¢ KOPIYCKYJISIPHBIMH, TAK)KE U BOJTHOBBIMH CBOWCTBaMH;

5) BodHBI N1000# NpupoAbl O00JamaloT, B TOH HJIM WHOW CTENEHH, KOPIYCKYJISPHBIMU
CBOWCTBaMH.

17. W3 COOTHOLICHHS HEOMpPEASHCHHOCTeH JUIsi KOOPJMHAT ¥ HMITYJIbCOB (Hampumep,

Ax-Ap > i) CIemyer:
2z

1) €CJIM MUKpOYaCTULla HAXOAUTCS B COCTOSIHUHN C JOCTATOYHO TOYHBIM 3HAUCHHUEM KOOPAWHATHI
(Ax - 0) , TO COOTBETCTBYHIOIIAA MPOCKIHA €€ HMITyJbCa B 3TOM COCTOAHHUHU OKa3bIBACTCA

COBEPILIEHO HEOPEaeICHHON (ApX - oo) , ¥ Ha000pOT;

2) MUKpPOYACTHLa HAXOIUTCS B COCTOSHUM, KOIJla HH €€ KOOpPAHHATY, HH COOTBETCTBYIOLIYIO
HPOEKIIHIO €€ UMITYJIbCa TOYHO ONPEJICIUTh HENb3s;

3) ecili MHKpOUYAacTHIAa HAXOOUTCS B COCTOSIHUM C TOYHBIM 3HAYEHHEM KOOPAHMHATHI, TO H
3HAUEHHE COOTBETCTBYIOLIEH NPOEKLUHM €€ HMILyJIbca B ITOM COCTOSHMH MOXKHO TOYHO
OIIPE/ICIHTE;

4) uto yactuua obnazaeT OJHOBPEMEHHO KOPITYCKYJIIPHBIMH U BOJTHOBBIMU CBOHCTBAMU;

5) 4TO 4YacTHI]a HE MOXET OJHOBPEMEHHO 00najfaTh KOPHYCKYJISPHBIMU M BOJHOBBIMH
CBOMCTBaMH.

18. ®usnueckuit cmpicn BoAHOBOW (GyHKUUM ({7 - (YHKIHMH), ONHUCHIBAIOLIEH COCTOSHUE

YacTULbI COCTOUT B TOM 4YTO:
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1) 3HaueHue BOJIHOBOI (DYHKIMH PaBHO BEPOSITHOCTH HAXOXKACHHUS YaCTHUIIBI B AJIeMEHTEe 00beMa
dV B MOMEHT BpEMEHH 1.

2) BosHOBast (DyHKUHMS ONpEAENseT MOJOKEHHE YacTHIbI B NPOCTPAHCTBE B JaHHBI MOMEHT
BpPEMEHH /.

3) KBaApaT MOJYJIsl BOIHOBOW (DYHKIMU paBeH OTHOLICHHIO BEPOSTHOCTH HAXOXKICHHUS YaCTULIBI
B MasioM o0beMe dV Kk 3ToMy 00beMy (MJIOTHOCTh BEPOSITHOCTH);

4) 3Hast BOJHOBYIO (YHKIHIO, MOXHO ONpPEACNUTh TPACKTOPHIO JBIKEHHMS 4YaCTHUIBI B
IPOCTPAHCTBE;

5) Her oTBeTa.

19. Kakoe u3 yTBepkIeHHH siBisieTcst BepHbIM. Y paBHenue Llpenunrepa

(Aw%’f(nu)y/:oj:

1) cTporo moxassiBaeTCsi MAaTEMaTHUECKUMHI METOJaMH;

2) IMeeT peryispHOe pemieHHe Npu JIOOBIX 3HAYCHMSAX NapaMeTpa £ (IIOJHOW 3HEpruu
YaCTHIIBI);

3) MCTIOJB3YIOTCS TOJMBKO IS PEIICHUsS 33/1aui 00 SHEPreTHYECKUX YPOBHSIX JIEKTPOHA B aTOME
BOJIOPOIA;

4) mocTynupyeTrcs Tak JKe, KaKk B KJIACCHYECKOM MeXaHHKE IOCTYJIHUPYEeTCS BTOPOH 3aKOH
HeroToHa.

20. Kakoe U3 NpHBEACHHBIX YTBEP)KACHHUH siBisieTcs HeBepHBIM. COOCTBCHHBINH MEXaHHMYECKUI
MOMEHT UMIIyJbca (CHMH) L 3IEKTPOHA:

1) BBenen st 00wsicHeHns onbiToB LllTepHa n [epraxa mo paciienieHn o y3koro my4ka aToMOB
BOJIOPOIa B CHJIHO HEOJJHOPOJHOM MAarHUTHOM HOJIE;

2) 3TO BHYTPEHHEE HEOTHEMIIEMOE CBOMCTBO JIEKTPOHA, OJOOHO €ro 3apsay U Macce;

3) KBaHTOBAsI BEJIMYMHA, HE UMEIOLIAs KJIACCHYECKOr0 aHaJIora;

4) KBAaHTYECTCs 110 3aKOHY LS =h«[S(S + 1) , TAC § - CIIMHOBOC KBAHTOBOC YHUCIIO;

5) ecTb BEJIMUMHA CKAISIPHAS.

21. YTBepxaeHHe: «B OJHOM M TOM € aTOME HE MOXET ObITh OoJyiee OJHOTrO 3JIEKTPOHA C
OJIMHAKOBBIM HAOOPOM YEThIPEX KBAHTOBBIX UUCeN 1, /, m, U m » OPEACTaBIsET cOO0H?

1) Bropoii nocrynar bopa;  2) npunuun [aynu;  3)runoresy ae Bpoiis;

4) runore3y [Inanka;  5) IpUHIMIT HEPA3TMYUMOCTH TOXK/IECTBCHHBIX YaCTHUII.

22. S1npo aTOMOB y H30TOIIOB OJJHOTO ¥ TOTO K€ AJIEMEHTa COepXKAT?

1) onnHaKoBOE YMCIIO HEUTPOHOB, HO PA3IUIHOE YHCIO IPOTOHOB;

2) OAMHAKOBOE YHCIIO IIPOTOHOB, HO PA3INYHOE YUCIIO HEHTPOHOB;

3) KOIMYEeCTBO HEHTPOHOB PAaBHO KOJIMYECTBY IPOTOHOB;

4) OAMHAKOBOE YHCIIO DJIEKTPOHOB;

5) pa3nu4HOE YHCIIO IEKTPOHOB.

23. Kakue yTBepKIeHHs Uil JHEPTUHU CBS3H SApPa SBISAIOTCS BEPHBIMU?

a) SHEpPIHs CBSA3M s/Ipa paBHA TOH SHEPrHHU, KOTOpas BBIACIIETCS HPU OOpa3oBaHUM sApa U3
OTJEIBHBIX YaCTHIL;

0) SHeprus CBSI3M sApa — 9TO DHEPrusi, HeoOXoauMas Ul MOJIHOTO PACIICIUICHUS SApa Ha
OT/ICTIaHHBIC YaCTHIBI (HYKJIOHBI);

B) SHEPIHs CBS3H sSpa paBHA TOH YHEPTUH, KOTOPAs MOTJIOIAETCS IPU CHHTE3e AApa.

1) Tonbko yTBepxkacHHUE a); 2) TOJNBKO yTBepKIACHHUE 0); 3) TONBKO yTBEPXK/ICHHUE B);

4) yrBepxkaeHus a) u 0);  5) yrBepxkiceHus 0) U B);

24. JlehexT Macchl s1/ipa 3T0:

1) BennuMHA Pa3HOCTH CYMM Macc BCEX HYKJIOHOB M 00pa30BaHHOT'O M3 HUX aTOMHOTO S1pa;

2) OTHOIICHHE MEXIy CYMMapHOM Maccoil HYKJIOHOB, HE CBS3aHHBIX MEXIYy CO0OH, u
CyMMapHO# Maccoi TeX K€ HyKJIOHOB, CBSI3aHHBIX MEXIY COOOH B siZ[pe aToMa;
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3) BenuuMHA, Ha KOTOPYIO BO3pPACTaeT Macca BCEX HYKJIOHOB NpH 00pa3oBaHUM M3 HHUX
aTOMHOTO S1/1pa;
4) pasHOCTb MEXIYy CYMMapHOW Maccoil HEHTPOHOB M CyMMapHOH Maccoil NPOTOHOB,
coziepKalluxcs B s/peE;
5) pacuieruIeHue sJpa Ha OT/JebHbIe HyKJIOHBI.
25. Kakas u3 npuBeZicHHbIX ()OpMyYJI OITHCHIBAET OCHOBHOM 3aKOH PaJMOaKTUBHOIO pacnazna?
_ —mygh! kT _ —ox _ —At 'n2
n n=n-e c oy J=fe” 3 N=Nee™ g =220 )
B A
—At

a=AN,-e
26. Kakoii 3apsj UMEIOT ¢ — 4acTHla, [ —4acTula U y — u3jlydeHue?
1) o —uacTuLa — HNOJNOKUTENbHBINA; [ —4acTULla — OTPULATENbHBIH; y —H3IydeHHe HE MMEeT

3apsiza;
2) @ —dacTula — OTPHLATENbHBIN;, [ —YacTHIa — MOJOXHUTENbHBIN; y — U3IIydeHHE HE HMEET
3apsina;

3) ¢ —vacTMna — HE HMEeT 3apsAa; [ —dacTHIa — OTPULATENBHBIN; J — H3IydeHHE -
IIOJIOXKUTEIBHBIN;

4) a— 4yacTHIA — TIOJOXUTEIBHBIH; [ —4acTUIAa — HE HMEeT 3apsAna; y —HU3IydeHHe -
OTpHLATENBHbIH;

5) o — 4acTHIa — NOJIOXKUTENbHBIN; £ — 4acTHLa U y —U3JIy4eHHUE - HE UMEET 3apsi/a;

27. Kakue siiepHbIe MPOIECCH NPUBOIAT K CTPYKTYPHOH IepecTpOHKe siAep aTOMOB, a KaKue
Her?

1) a—, f— pacnan He U3MEHSIOT COCTaB Apa, ¥ — U3IyUYCHUE — U3MEHSET;

2) a—pacnag ¥ y —U3IIy4eHUe U3MEHSIOT COCTaB sIpa; [ — pacnaj HeT;

3) f—pacnagu y —U3Iy4EeHHE U3MEHSIOT COCTaB s/pa; ¢ — pacnaj HeT;

4) a—, f— pacnag U3MEHSIOT COCTaB S/Ipa, ¥ — U3JIy4eHHE — HET;

5) a—, f— pacmag U y— U3Ty4eHHE U3MEHSAIOT COCTaB s7pa;

28. Kakue peakiiuy Ha3bIBalOTCS SACPHBIMU?

1) peaximu, mpu KOTOPHIX SAPO MOTIIOMAIOT SHEPTHIO;

2) peakiuu, IpU KOTOPHIX SAPO UCIYCKAIOT 3HEPTHUIO;

3) npeBpalmeHnss aTOMHBIX sAep IPH B3aMMOJCHCTBHU UX C 3JIEMEHTAPHBIMHM YaCTHUIIAMH WU
Apyr ¢ ApYrom;

4) BepHBI BCe OIpe/ieNIeHys JaHHbIe B ITyHKTax 1-3;

5) cpeau naHHBIX ONpeIeeHUH HEeT BEPHOTO.

29. Jlns mpoTeKaHMs YOPAaBIsAEMOH SIIEPHOM ILEMHOW peakuuu HEoOXOAMMO, YTOOBI
K03()(pUIHMEHT Pa3MHOKEHHS HEHTPOHOB OBLI:

1) 6onbie 1; 2) pasen 1; 3) mensbuie 1; 4) mensue 10;

K03()(HpUIHMEHT Pa3MHOXKCHUS HEHTPOHOB MOKET IPHHUMAThH 000 3HAYCHHE.

30. SlnepHble peaknuy CUHTE3a JICTKUX SIJIEP ATOMOB Ha3bIBAIOTCS TEPMOSICPHBIMHU, IOTOMY YTO
OHH BO3MOXHBI:

IIpY HA3KUX TEMIEpaTypax;

IIPH BBICOKUX TeMIleparypax (mopsaka 10°- 10° K);

IIPU CBEPXHU3KHX TemIeparypax (mopsaka 0,01 — 0,1 K);

MIPH CBEPXBBICOKUX TeMIIEpaTypax (Imopsaka 10" -10° K);

[IpY TEMIIepaTypax, yKa3aHHBIX B IIHKTaX 2) U 4).
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4. METOJUYECKHUE MATEPHAJIbI, ONPEJAEJISIIOIIUE TPOLEIYPbI 4. Menee 50 % OTBETOB MMEIOT pEIICHUS C MPAaBUIBHBIM OTBETOM. MX conep:kaHue

OLEHUBAHUSI 3HAHMI, YMEHMI, HABBIKOB W (WJH) OIIbITA CBHJETEIBCTBYET O CHa0blX 3HAHMAX OOydalolerocs M O €ro He YMEHUM pellaTh
I[EﬂTEJIbHOCTgI, XAPAKTEPU3YIOIIUX 9TAIIbI ®OPMUPOBAHNUSA npodeccHoHaNbHbIC 3aJaul — 2 O6aa (HeyZOBIECTBOPUTEIBHO).
KOMIIETEHLIUHX

Jlekuuy OLEHMBAIOTCS II0 IMOCEIAEMOCTH, aKTUBHOCTH, YMCHHIO BBIICIUTH IJIABHYIO
MBICIIb.

JlaGopaTopHbIe 3aHATHA OLIEHHBAIOTCA IO CaMOCTOSITEIBHOCTH BBHINOJIHEHHUS PadOTHI,
IPaMOTHOCTH B O)OPMIICHUH, IPABUILHOCTH BBINOJIHEHUS.

CamocTosiTenbHas padoTa OLEHHBACTCS MO KA4eCTBY M KOJIHMYECTBY BBINOJIHEHHBIX
JIOMAIIHUX WJIM KOHTPOJNBHBIX paboT, TpaMOTHOCTH B O(GOPMIICHHH, IPABUIBHOCTH
BBITOJTHEHHUS.

IIpomexyTouHas aTTecTanus IPOBOAMUTCS B OpME 3a4eTa U SK3aMeHa.

Jlis mosry4eHus 3a4eTa ¥ S5K3aMeHa CTYJCHT OYHOU (hOpMbI 00y4EHUs JOJDKECH B TCUCHUE
ceMecTpa aKTHBHO MOCEIaTh JIGKIMH M INPUHUMATh ydacTHe B OOCYKIEHHHM BOIPOCOB
KaCaroNINXCcs N3y4aeMOil TEMBI, BBIOIHUTH U 3aLIUTHTH OTYETHI IO IPAKTUYECKUM 3aHATHSM.

Jns momydeHust 3adeta M OK3aMEHa CTYJCHT 3a04HON (opMbl OOyuYeHHs OJDKEH
HamucaTbh KOHTPOJBbHYIO paboTy, aKTUBHO IIOCEWIATh JIEKUMH W NPUHUMATh y4acTHE B
00CY)XJICHUH BOIPOCOB KACAIOIIUXCS M3Y4aeMOH TEMbI, BBIIOJHHUTH U 3AIIUTUTH OTYETHI 110
MIPAKTHYECKUM 3aHATHAM.

Kputepuu oueHku 3adera M dK3aMeHa MOTYT OBITh NOJY4YEHBI B TECTOBOH (hopme:
KOJIMYECTBO 0ajUIOB WJIM  YJOBIECTBOPHUTEIBHO, XOpOWIO, OTIW4HO. /[l mosydeHus
COOTBETCTBYIOIIEH OIEHKM Ha 3a4eTe M JK3aMEHE 10 KypCy HCIOJb3YeTCs HaKOMUTEIbHas
cucreMa O0anbHO-PEHTHHIOBOM paboThl CTy/eHTOB. MToroBas oneHka CKiaJbIBacTCsl U3 CyMMBI
0aJuIoB MM OLICHOK, IOJIYYEHHBIX IO BCEM pasJielaM Kypca M CyMMBbI OQJUIOB ITOJIy4€HHOH Ha
3a4yeTe U 3K3aMeHe.

Tabmuua 4.1 - Kputepun OLeHKH YpPOBHS 3HaHWI CTYICHTOB C HCIOJIb30BAHHEM TECTa
Ha 3a4eTe WM K3aMeHe 110 y4eOHOH ANCLIHUIUINHE

Ornenka XapaKkTepuCTUKU OTBETA CTYICHTA
OtrnuuHo 86-100 % npaBUIILHBIX OTBETOB
Xopomio 71-85 %
Y I0BIETBOPUTENIEHO 51-70%
HeynosierBopurensHo Menee 51 %

OmeHKa  «3a4TEHO»  COOTBETCTBYET  KPUTEPHSAM  OLEGHOK OT  «OTIAMYHO»  JIO
«yIOBIECTBOPUTECIEHOY.

OLieHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPUIO OLIEHKH «HE YIOBIETBOPHTEILHO.

KonuuecTBo 6amioB U OLEHKa HEYJOBICTBOPUTEIBHO, YAOBICTBOPUTEIHHO, XOPOIIO,
OTJIMYHO OIPEACIAIOTCS MPOrpaMMHBIMU CPEICTBAMU IO KOJIMYECTBY MPABUIIBHBIX OTBETOB K
KOJIMYECTBY CIIy4aiHO BHIOPAHHBIX BOIPOCOB.

Kpurepun onieHnBaHUs KOMIETEHIUH CIEAYIOLIHE:

1. OTBeTHl HMEIOT MOJHBIC pelIeHHS (C HPaBIIBHBIM OTBETOM). VX comepikaHHe
CBUETENBCTBYET 00 YBEPEHHBIX 3HAHMAX OOYyYAIOmIErocs M O €ro YMEHHH pelaTh
npodeccHoHaIbHbIe 3aJa4H, OLICHUBACTCS B 5 0ayoB (OTJIMYHO);

2. bonee 75 % OTBETOB HMMEIOT MNOJHbIE pelleHUs (C HPaBUIBHBIM OTBEeTOM). Mx
coziep’KaHNuE CBUICTENBCTBYET O JOCTATOYHBIX 3HAHHMAX OOYYAIONIErocsl ¥ €ro yMEHHMH PellaTh
npodeccuoHalbHbIE 3a1aul — 4 6aju1a (Xopolo);

3. He meHee 50 % OTBETOB MMEIOT MOJHBIC PELICHHS (C MPABUIBHBIM OTBETOM). Mx
COZlepIKaHUE CBHIETENBCTBYET 00 YAOBICTBOPUTENBHBIX 3HAHUAX OOYdAIOIIErocs M O €ro
OrpaHMYEHHOM YMEHHUHM pPeIlaTh NpOo(eccCHOHaNbHbIE 3a/laul, COOTBETCTBYIOIIUE €ro Oyayuei
kBayrukanuu — 3 6amia (yIoBIECTBOPUTEIBHO);
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