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1 IEPEYEHb KOMIIETEHIIUI C YKA3AHUEM ITAIIOB UX ®OPMUPOBAHMSI
B ITIPOLHECCE OCBOEHUS OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

B pesynbrare ocBoenust OIIOIl OakanaBpuara nmo HampapiaeHuto oOyuenus 23.03.03

3KcrmyaTaum1 TPAaHCOOPTHO-TEXHOJIOTUYCCKUX MallkMH W KOMIUIEKCOB,

YUaIIMHCS OJKEH

OBJIAZICTD CICAYIOLIIMMHU pe3yjibTaTaMu 06y‘ICHI/I$I 1Mo JucuuIuinHe «Du3ukay:

Tabnuua 1.1 — TpeGoBanus K pe3yabTaTaM OCBOCHHS AUCLHUTLIHHBI

2 MIOKA3ATEJIM U KPUTEPUH OLIEHUBAHUS KOMIIETEHIUI HA PASJIMYHBIX OTAIIAX UX ®OPMUPOBAHUS,
OIIUCAHUE IKAJI OHEHUBAHUSL

Tabmuua 2.1 — ITokasarenu ¥ KPUTEPHHU OIPEACICHHS YPOBHS ¢(HOPMUPOBAHHOCTH KOMIICTCHIIUIH

Ko komnerenmun

DTanbl OCBOCHUS
KOMITETEHIIUN

IlepedeHs mIaHUPYEMBIX PE3yIbTATOB
00y4eHHs 0 AUCLIUILIIHE

OIIK-3 -
TOTOBHOCTBIO
MIPUMEHSTH CUCTEMY
(byHAaMEeHTATBHBIX
3HAHHUI
(MaTeMaTHYECKHUX,
€CTECTBCHHOHAYYHBIX,
WHXCHEPHBIX U
9KOHOMUYECKHX ) AJISt
uAeHTUHUKALIUH,
(hopMynupoBaHuUs U
peuieHust
TEXHUYCCKUX U
TEXHOJOTUYECKHX
npobiiemMm
IKCILTyaTaIlluU
TPaHCHOPTHO-
TEXHOJIOTHIECKHUX
MAIIIMH U KOMILJIEKCOB

[TepBblit aTan

3uamo: MIPEICTaBICHUS 0
(yHIaMeHTaNbHBIX 3aKOHAX (PU3UKH, B
T.4. (U3MYECKHE OCHOBBI MEXaHHKH,

MOJICKYJISIPHON uzuku u
TEPMOJMHAMHUKH,  DJIEKTPUYECTBA U
MarHeTusma, OIITHKH, aTOMHOI1,
sICPHOI HU3UKH

Ymemon: HCIOIb30BAThH

(yHaaMeHTaNbHbIE 3aKOHBI (U3HKH, B
T.4. (U3UYECKHE OCHOBBI MEXAHHKH,
MOJICKYJISIPHO# ¢usuku u
TEPMOAMHAMUKH,  DJICKTPUYECTBA U
MarHeTusma, OIITHKH, aTOMHOI1,
SICpHON  (HM3MKM  TIpH  PEIICHUH
MH)XCHEPHBIX 327184

Bnaodemv: HaBbIKAMH HCIIOJIb30BaHUS
(yHIaMEHTAJIBHBIX 3aKOHOB (DH3HKH, B
T.4. (U3UYECKHE OCHOBBI MEXAHHKH,

MOJICKYJISIPHOH [inZkiziacy "
TEPMOJMHAMUKH,  JJIEKTpUYECTBA U
MarHeTusma, OITHKH, ATOMHOI,

sIepHOil (GU3MKKH B MPodeccHOHANTbHOI
JeATeIbHOCTH

Komnerenuus, Ilnannpyemsie Kpurepuu oneHuBanus pe3y/ibTaTOB 00y4eHHsl
ITaNbl 0CBOCHHUSI Pe3yabTaThI 2 3 4 5
KOMIIeTeHIIHH o0yueHus
OIIK-3 - | Bname: OtcyTcTBYIOT Henonusie Cdopmuposannsie, HO | ChopmHpoBaHHbIE
TOTOBHOCTbIO NPE/ICTABICHHS O | MPEICTABICHUS 0 | mpejcTaBIeHus o | conepxarue CHCTEMaTHYECKHE
NPUMEHATh  cHCTeMY | QyHIaMEHTANbHBIX | (DYHIAMEHTAIbHBIX (yHIaMEHTAIBHBIX OTAENbHBIC  MPOOEIBI | 3HAHHUS o
(yHIaMEHTAIBHBIX 3aKkoHaX (M3MKH, B | 3aKOHAX (QH3UKH, B T.4. | 3aKOHAX (DM3UKH, B T.4. | 3HAHUH (yHIaMeHTaIBHBIX
3HaHMI T.4.  Qusnyeckue | pU3NYCCKHE  OCHOBBI | pM3HYECKHE  OCHOBBI | (DyHIAMEHTAIBHBIX 3aKOHaX (DM3MKH, B T.4.
(MaTeMaTH4ECKHX, OCHOBBI MEXaHHKH, | MEXaHUKH, MEXaHHKH, 3aKOHOB (DM3HKH, B T.4. | (PU3HUECKHE OCHOBBI
©CTECTBCHHOHAYYHBIX, | MOJICKYJIIPHON MOJICKYJISIPHOM (pU3HUKH | MOJICKYISAPHOH (H3UKK | QH3MUECKHE  OCHOBBI | MEXAHUKH,
MHKEHEPHBIX u | Gpusuku u|u TEPMOJUHAMUKH, | U TEPMOJMHAMUKH, | MEXAHUKH, MOJIEKYJISIPHOM HH3UKH U
3KOHOMMYECKHX) JUIsl | TEPMOJMHAMMUKH, 3JIEKTPHYECTBA M | 3NIEKTpUYECTBA M | MONICKYIAPHO# (DM3MKH | TEPMOIMHAMHKH,
MICHTHQHKAIIMH, SIEKTPUYECTBA M | MarHETU3Ma, ONTHUKH, | MarHETU3Ma,  ONTHKH, | K TEPMOJIMHAMHKH, | 3JIEKTPHYECTBA "
¢opmyaupoBaHMs U | MATHETH3MA, ATOMHOIA, SIICPHOH | aTOMHOIA, SIIEPHOH | JNIEKTpUYECTBA U | MarHeTH3ma, OITHUKH,
peleHus ONTUKH, aTOMHOH, | HU3HKH sk MarHeTu3Ma, OITHKH, | aTOMHOM, SLIePHON
TEXHHYECKUX U | S1epHOi pu3HKH aTOMHO}, AepHOit | du3nKH
TEXHOJIOTMYECKHX busnku
npobiem Ymemo: He ymeer | B uenom ycnennoe, Ho | B nenom ycnemnoe, Ho | Chopmupoannoe
IKCILTyaTaluu HCIIOJIB30BATh HCIIOJIB30BATh HE  CHCTEMAaTH4EeCKOE | CouepsKaiiee YMEHHE HCIIONb30BAHHS
TPAHCIIOPTHO- (bynnamenTanbHbe | QyHIaMEHTATbHBIC HCIIOIB30BaHHE OTZENbHBIC  MPOGENBI | (hyHIAMEHTaIBHBIX
TEXHOJIOTHYECKHX 3aKOHBI (DM3HKH, B | 3aKOHBI (DM3MKH, B T.4. | QyHIaMEHTAIBHbIX HCITIONIb30BaHHS 3aKOHOB (DM3HMKH, B T.4.
MAallUH U KOMILUIEKCOB | T.4.  (hu3nueckue | GU3MYECKHE  OCHOBBI | 3aKOHOB (DM3MKH, B T.4. | (yHIAMEHTAIBHBIX (usmnueckue OCHOBBI
OCHOBBI MEXAHWMKH, | MCXAHHUKH, dmznqecxne OCHOBBI | 3aKOHOB ¢H3HKM, B T.4. | MCXAQHHUKH,
MOJICKYJISIPHOM MOJICKYIAPHOH (DU3MKH | MCXaHHKH, (u3nyeckue  OCHOBBI | MONCKYJIAPHON (H3UKH M
Tlepsbrii 3Tan busnku ulu TEPMOIMHAMHKH, | MOJICKYJIAPHOH (DM3HKM | MEXaHHKH, TEPMOJMHAMHKH,
TEPMOJAMHAMMKH, 3IEKTPUYECTBA u|u TEPMOAMHAMUKH, | MOJICKYJSIPHOH (DH3UKHU | JJICKTPHYECTBA u
ICKTPUIECTBA M | MArHeTU3Ma, ONTHUKH, | INCKTPUIECTBA u|u TCPMOJIMHAMMKH, | MAarHeTu3Ma, ONTHUKH,




MarHetusma,

ONTHKH, aTOMHOIA,
SJepHOH  (U3HKK
npu peteHun
MHKCHEPHBIX 3a71a4

ATOMHOM, SIICPHON
bU3HKH TIpH peleHHH
MHKEHEPHBIX 3a/1a4

MAarHeTu3Ma, OITHKH,
aTOMHOM, sepHOI
DU3MKH TIpH  pelICHuH
MHIKCHEPHBIX 3a7a4

ANEKTPUYECTBA u
MarHeTHsMma,  OINTHKH,
aTOMHOM, sIepHOi
¢usuku npu peureHnn
MHKCHEPHBIX 3a71a4

ATOMHOMH, SLIePHON
Gu3MKM  TpH  pemeHnH
MHKEHEPHBIX 3a/1a4

Bnaoembs:
HaBBIKAMH
HUCIMOJIb30BaHUS
(yHnamMeHTaNBHBIX
3aKOHOB (DM3HKH, B
T4,  (usndeckue
OCHOBBI MECXAHMKH,
MOJICKYJIIPHON
dusukn "
TEPMOJMHAMHUKH,
DNEKTPUYECTBA u
MarHetusma,
ONTHKH, aTOMHOIA,
SJIepHOH (U3HKH B
npodecCHOHAIBHOM
JCATCIIbHOCTH

He Bnaseer HaBbIkamMu
HCTIOJIB30BaHUS
¢yHnamMeHTaIBHBIX
3aKOHOB (PM3HKH, B T.4.
(usnueckue  OCHOBBI
MEXaHHUKH,
MOJICKYJISIPHOM (pU3HKH
u TEPMOAMHAMUKH,
3JIEKTPHYECTBA "
MarHeTH3Ma, ONTHKH,
ATOMHOMH, SIICPHON
usnku B
NpodecCHOHABHOI
JIEATEIILHOCTH

B nenom ycnemsoe, HO
HE  CHCTEMaTH4ecKoe
TPUMEHCHUE  HABLIKOB
HUCIOJIL30BaHUs
(yHIaMeHTaBHBIX
3aKOHOB (DM3HKH, B T.4.
(usnueckue  OCHOBBI
MEXaHUKH,
MOJICKYJISIPHOH (DH3MKH
" TEPMOIHHAMUKH,
DNEKTpUYECTBa n
MAarHeTu3ma, OITHKH,
aTOMHOM, sepHON
usukn B
1poheCCHOHATBHOI
JICATCIbHOCTH

B nenom ycnemHoe, HO
cozepxaniee
OT/IEIbHBIE mpobest
TIPUMCHCHHUSI  HABBIKOB
HCTIOJIb30BaHUs
(byHIaMeHTaNBbHBIX
3aKOHOB (pU3UKH, B T.4.
¢usnueckue  OCHOBBI
MEXaHHUKH,
MOJICKYJISIPHON (PH3HKH
" TEPMOJNHAMHKH,
DNEKTPUYECTBA u
MarHeTHsMma, — OINTHKH,
aTOMHOM, sIepHOi
usnku B
npodecCHOHAIBHOM
JICSITeIILHOCTH

Venemnoe u
CHCTEMaTHYeCKOe
TIPUMCHEHUE HAaBbIKOB
HUCIOJIb30BaHUsA
(byHIaMeHTaNBHBIX
3aKOHOB (DM3HMKH, B T.4.
¢u3nueckne OCHOBBI
MEXaHHUKH,
MOJICKYJISAPHON (PH3HKH 1

TEPMOJMHAMHUKH,
JNEKTPUYECTBA u
MarHeTusma, ONTHUKH,
aTOMHOM, sepHON
duzmkn B
npodecCHOHAIBHOM
JCATCIIbHOCTH

OnucaHue MKaIbl OLCHUBAHUS:
1. OreHKa «HEYIOBIETBOPUTEIBHO» CTABUTCS CTYACHTY, HE OBJIAJICBIIEMY HH OJHHUM M3
3JIEMEHTOB KOMIICTCHIIMHU, T.C. OOHApYyXXMBIIEMY CYIIECTBEHHbIC NPOOENBl B 3HAHUH
OCHOBHOIO  MNPOrPaMMHOI0  MaTepuajga [0  JAUCLUMIUIMHE,  JIONMYCTHBLIEMY
NIPUHIMINAIBHEIE OMMOKM NpU NPUMEHEHHH TEOPEeTHYECKUX 3HAHMH, KOTOphIE HeE
MTO3BOJISIIOT MY IIPOJIOJDKUTE 00Y4YEHHE HIIN TIPUCTYIUTh K IIPAKTHIECKON AESTEIBHOCTH
0e3 10NOJIHUTENBHOM TOArOTOBKH 110 JaHHON JUCLUIIMHE.
2. OneHkKa «yIOBJICTBOPUTEIBHO» CTaBUTCA CTYICHTY, OBJAJEBIIEMY 3JIEMEHTaMH
KOMIIETEHIIUH «3HAThY, T.€. IPOSBHUBIIEMY 3HAHUSI OCHOBHOI'O TPOrPAMMHOI0 MaTepHaa
1O JTUCUMIUIHHE B 00beMe, HEOOXOMMMOM JUISl IOCIIEYIOIEro 00yYeH s M IPECTOsIIeH
MIPAKTUYECKOH AEATETBHOCTH, 3HAKOMOMY C OCHOBHOW PEKOMEHIOBAaHHOH JUTEpaTypoH,
JIONYCTHUBIIEMY HETOYHOCTH B OTBETE Ha DK3aMeHe, HO B OCHOBHOM O00JaJaloiemMmy
HEOOXOIMMBIMHM 3HAHMSIMHM JUIA MX YCTPAaHEHUS IpPU KOPPEKTUPOBKE CO CTOPOHBI
SK3aMEHATOpA.
3. OneHka «XOpOLIO» CTABUTCS CTYIEHTY, OBJAJEBIIEMY 3JIEMEHTaMH KOMIIETCHIIMU
«3HaTh» M «YMETb», IPOSBUBIIEMY IIOJHOE 3HAHHE IPOrPaMMHOIO MaTepHana IIOo
JHMCLUHUIUIMHE, OCBOUBILIEMY OCHOBHYIO PEKOMEH/I0BAaHHYIO JIMUTEPATYPY, OOHAPYKUBILEMY
CTaOMJIBHBIA XapaKTep 3HAHMH M YMEHHIl M CIIOCOOHOMY K HX CaMOCTOSTEIbHOMY
NIPUMEHEHHI0O M OOHOBJICHUIO B XOJ€ IIOCJIEAYIOUNIEro OOy4YeHHS W IPaKTHYECKO
JeATENbHOCTH.
4. OueHKa «OTJIMYHO» CTABUTCS CTYICHTY, OBIAJEBIIEMY JIEMEHTAMH KOMIETEHILMH
«3HATh», «YMETb» M «BIAJEThY», IMPOSBUBIIEMY BCECTOPOHHHE M TIIIyOOKHE 3HAHHS
HPOrpaMMHOr0 MaTepuaia Mo AMCLMIUIMHE, OCBOMBIIEMY OCHOBHYIO M JIONOJHHUTEIbHYIO
JUTEPaTypy, OOHAPYXHUBIIEMY TBOPYECKHE CIIOCOOHOCTH B ITOHMMAHUH, M3JIOXKEHHU H
MIPAKTUYECKOM HCIIOJIb30BAHUN YCBOCHHBIX 3HAHHUH.
5. OueHka «3a4TEHO» COOTBETCTBYET KPUTEPUSIM OLEHOK OT «OTIHYHO» 10
«yIIOBIICTBOPHUTEIILHOY.

6. OneHKa «HE 3aUTEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYAOBIETBOPUTEIILHO.



3. TUIIOBBIE KOHTPOJIbHBIE 3AJIAHUS NJIM UHBIE MATEPHUAJIBI,
HEOBXOJUMBIE JJIs1 OUEHKH 3HAHUM, YMEHMIA, HABBIKOB U (UJIH)
ONBITA JEATEJNBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIbI ®OPMUPOBAHUSA
KOMIIETEHIMI B TPOIIECCE OCBOEHUS OBPA3SOBATEJBHOM
IMPOI'PAMMBI

Bonpocsl 1711 CAMOKOHTPOJIA M MOATOTOBKH K TPOMEKYTOYHOMY KOHTPOJIIO
1. MEXAHUKA

1. ®usuka u ee CBA3b C IPYTUMH CIICLUATEHOCTSIMH.
2. Kunematuka, ee ocHOBHBIC TOHATHA. CpeHSAS M MTHOBEHHAS! CKOPOCTH M YyCKOPECHUSI.
3. HopmanbHoe M TaHTEGHIMANBbHOE YCKOPEHUS W ONUCAHUE C MX MOMOIIBIO JIPYrHe BHIbI
JIBUKEHMS.
4. BpamarensHoe ABMXEHHE. YTJIOBas CKOPOCTh M YIJIOBOE YycKopeHHe. CBS3p MEXTy
JIMHEHHBIMHU U YTJIOBBIMHU BETMYUHAMHU.
KunemaTuka TBeporo rena. J[nHaMuka nocrynarensHoro apmxenus. Cuna. Macca.
3axonsl HproToHa.
3aMKHyTas MEXaHU4ecKas CHCTEMA. 3aKOH COXPAHEHUS UMITYJIbCA.
Lentp macc.
9. JluHamMKa BpamaTeabHOIo IBHKEHUS. MOMEHT CHUJIBI.
10. Mowment unepuuu. Teopema Ll teitnepa.
11. MoMeHT uMmyibca.
12. OcHoBHOE ypaBHEHHE AMHAMHUKHU BPAIIATEIbHOIO IBHKEHHUS. 3aKOH COXPAaHEHUS MOMEHTa
HMITyJIbCa.
13. I'maBHBIC OCH MOMEHTa HHepIU. [ mpocko.
14. Dueprus u pabora. PaGora npu mocrynarensHOM ABXeHHH. PaboTa mpu BpalareiabHOM
JIBIDKEHHH.
15. Kunernueckas sHeprusi.
16. Teopema 0 KHHETUYECKOH YHEPTUU.
17. Teopema Kenura.
18. Cunosoe none. KoncepatusHbie cuibl. [loTeHnansHas sHEprys.
19. TorenuunanbHas sHeprust 1eHOPMHUPOBAHHOMN MPYKUHBIL.
20. I'paBuTanMOHHAs TOTEHIMAJIBHAS SHEPTHS.
21. 3akoH COXpaHEHHs] MEXaHUYECKOI dJHEPTHHU.
22. Ilpunuun otHocutensHoctd ['amunes. IIpeoOpazoBanust 'ammnes. Dopmyna CIOXEHUs
CKOpOCTEN. YCKOpEHHE.
23. TocTynatel crHeUuanbHOW TEOPUH  OTHOCHUTEIbHOCTH. IIpeoOpasoBanus JlopeHua.
CrnenctBus npeodpasoBanus JlopeHna.
24. DeMeHTbI peNIATUBUCTCKOM TUHAMUKU. B3auMocBs3bp Mex 1y sHEeprueil 1 Maccoil.
25. 3akoH BcemupHoro Tsarorenus. Bec. HeBecomocTs.
26. 3axonsl Kemepa.
27. HckyccTBeHHbIe CIyTHUKH 3emiu. Kocmuueckue ckopocTu.
28. PeaxTtuBHOE nBMKEHUE. YpaBHEeHHE Melepckoro.
29. 3agaun LlponkoBckoro.
30. AOCONIOTHO yrnpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHSI.
31. Cuna tpenus. Tpenue nokos. TpeHue cKoNbXeHUE

PN

2. TEPMOJUHAMMUKA U MOJIEKYJIAPHAA ®U3UKA
1. OcHoBbl MonekysipHO# ¢usuku. Atom. Temmeparypa.
2. Wnpeanbublii ras. 3axonsl boitna-Mapuorra, [Ieif-Jltoccaka, Ilapns. YpaBHeHue
Menneneesa — Knaneiipona.
3. OcCHOBHBIE ypaBHEHHS MOJIEKYIISIPHO-KUHETUYECKOH TEOPUH.
4. ®dusnueckuil cMpica Temnepatypbl. Yucino ABoraapo. 3akoH [lanpToHa.

5. PaBHOMepHOE pacnpe/eneHnue SHEPruy 1o CTENEHsIM CBOOOIbI MOJICKYJI.

6. BHyTpeHHss 3HEpIUs CUCTEMBI.

7. Ilpoueccs nepenoca: nuddysus, BHyTpeHHEE TPEHUE, TEMIONPOBOJHOCT.

8. Craructuueckue 3aKoHbI. Pacmpenenenue MoJeKyn MO CKOPOCTSIM. 3aKOH pacripeneiaeHus
Makcsenna.

9. WMsmepenue ckopocreit Mmosekyin. Onsit LlTepHa.

10. 3akon pacnpenenenust bonbimana. Uucno ABorazapo. 3akoH pacmpezaeneHusi MakcBesa-
bonbumana.

11. Bapomerpuueckas ¢popmyJa.

12. Inuna cBoGoaHoro mpobera mosekyn. Kosdduiuments: muddysuu, BHyTpEeHHETO TPEHHS,
TEMJIONPOBOJHOCTH.

13. Temnso u pabora. | 3aKOH TEPMOJHHAMUKH.

14. Pabora pacumpenus rasa.

15. M3zoxopuueckuit mpouecc. M3o6apuueckuii nponecc. Ypasuenue P. Maiiepa.

16. HM3otepmuyeckuii mpouecc.

17. AnnaGaruyeckuii mpouecc. YpasHenue ITyaccona.

18. Tlonutnueckue mpouecc.

19. PaBHOBecHbIe 1 HEpaBHOBECHBIE Tpolecchl. OOpaTUMbIC M HEOOPATUMBIE TPOLECCHI.

20. Kpyrossle mporeccsl.

21. Huxn Kapno. KII/] uukna Kapno.

22. JlBurarenb BHyTPEHHEro cropanus. X0olIoAWIbHUKUA. HarpeBaTenbHbIe HACOCHI.

23. 1l 3ax0H TepMOJMHAMHUKHY.

24. DHTpomnus ¥ TePMOJANHAMHYECKAsi BEPOSTHOCTb.

25. Bpluncienne >HTPONUH AT Pa3IMYHbIX IIPOIIECCOB.

26. PeanbHBIN Ta3bI.

27. TeopeTHuecKkre H30TEPMbI PEaIbHOTO Tra3a.

28. DKcneprMEHTalIbHbIE H30TEPMbl pPEaJbHOTO ras3a. l[lepechleHHBI map W meperperas
KHJIKOCTb.

29. BHyTpeHH:S dHEprusl peaJbHOro rasa.

30. Dddexr dxoyni-Tomcona. CxrkeHHe rasa.

3. 9JIEKTPUYECTBO U MATHETU3M
1. Dnexrpuueckuii 3apsa. CBoiicTBa 3apsaaoB. 3akoH Kymnona.
2. HanpspkeHHOCTh 3JEKTPUYECKOro IO (TOYEHYHBIM 3apsil, HPOBOJHHK, OECKOHEYHas
IJIOCKOCTB, cdepa). [IpuHuMn cyneprno3uiuy NEKTPUIECKUX MOJICH.
3. TIlorok BexTopa snekrpuueckoit nuaykuuu. Teopema Octporpanckoro-Iaycca.
4. Pabota, coBepiiaemasi Ipy IEPEMELICHUH 3JIEKTPUYECKOTO 3apsijia B 3JIEKTPOCTATHYECKOM
nose. [ToTeHnnan 31eKTpocTaTH4ecKOro MmoJs.
5. CBs3b MEX/ly IOTEHIMAJIOM U HAIMPSHKEHHOCTBI0. DKBUIIOTEHI[HAJIBHBIE TOBEPXHOCTH.
6. HneanbHble NPOBOAHUKH B IIEKTPUUECKOM IOJIE. DIIEKTPUYECKas 3aluTa.
7. Dnexkrpudeckas eMKOCTb  yEIWHEHHOro mpoBomHuka. Konnencatopel.  Emxocts
KOHZIEHCATOPOB.
8. DHeprus 3apsHKEHHOTO TPOBOJHMKA M JHEPrus KOHJEHcaropa. [lmoTHocTh 3Heprum
IEKTPUUECKOTO MOJIA.
9. JludnmexTpuku B oyekTpuueckoM moje. IlodsipHple W HEMONSpHBIE AMIIEKTPHKH.
[Monstpr3anust TUIIEKTPHKOB.
10. CBoGonHble M cBA3aHHbIE 3apsAabl. OTHOCHTENbHAS IUAJIEKTPUUYECKAs NPOHHUIAEMOCTh
JIUJIEKTPUYECKasi BOCIPUUMYHUBOCTD BEIECTBA. DJIEKTPETHI.
11. Cernerosnekrpuku.  Ilbe3odnexTpudeckuii  dhdexr. DHeprus  MOISIPU30BAHHOTO
JIDJIEKTPUKA.
12. Dnexrpuueckuii Tok. Cuna Toka. [I10THOCTH TOKA.
13. YcnoBus cymecrsoBanust Toka. Croponnue cuibl. 9/1C HCTOUHHMKA TOKA.



14. OO6o06ieHHsIi 3akoH OMa [uist yuacTka nenu. 3akoH OMma Juist yuactka uenu. 3akoH Oma st
3aMKHYTOH LIETH.

15. 3akon Oma B muddepenunansroit popme. 3akon Jxoyis-Jlenna. 3akon Jxoyns-Jlenua B
nuddepenmaipHoi Gopme.

16. PasserBiennsle nenu. [Ipasuna Kupxroga.

17. KoHTaKTHast pa3HOCTb NOTEHIMAIOB. TepmoanekTpuaeckue siaerns. Tepmo D/1C.

18. 3akonsl snexrponuza dapanes. DnexTpuueckas IPOBOAUMOCTD KUIKOCTEN.

19. DnexrponpoBogHOCTs Ta3oB. HecamocTosTenbHBIH ra3oBbIii paspsa. CaMOCTOSTENBHBIN
ra30BbIi pa3psl.

20. MarnutHoe nose. JINHUM MarHUTHON MHIYKLUH.

21. 3akon Ammepa.

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

23. MarauTHOe 1oJje NPSIMOJIMHEIHOTO IIPOBOIHUKA C TOKOM, KPYrOBOTO TOKA, COJICHOHIA.

24. Cuna B3aMMOJCHCTBHS IBYX MPSIMOJINHEHHBIX IIPOBOJHUKOB C TOKOM.

25. 3aKOH MOJHOTO TOKA.

26. Paborta, coBepIraemas Ipu NepeMeIeHUH ITPOBOAHUKA C TOKOM B MATHUTHOM IIOJIE.

27. JIBrKeHue 3apsHKeHHBIX YacTHULl B MarHUTHOM moje. Cuna Jlopenna.

28. Dddexr Xomna.

4. QJJIEKTPOMATI'HETU3M. KOJIEBAHUS U BOJIHbI
ONeKTpOMarHuTHas MHIYKIHS.
ONeKTpUYECcKUil TOK B BUTKE, JBHKYIIEMCS B OJJHOPOJHOM MarHUTHOM IIOJIE.
SIBiIeHnEe CaMOMHIYKIIHN.
Tox B 1ienu npu ee 3aMbIKaHUU U Pa3MbIKAHHH.
Bzanmuas nanykiums. TparcdopmaTop.
DHeprusi MarHUTHOTO T10JIS SJIEKTPUYECKOTO TOKA.
MarauTHbIE MOMEHTHI JIEKTPOHOB M aTOMOB. ATOM B MarHUTHOM mojie. Teopema Jlapmopa.
JlamarHeTHKY B OJJTHOPOJHOM MAarHUTHOM IIOJIE.
9. TIlapamarHeTHKH B OJHOPOAHOM MarHUTHOM IIOJIE.
10. MarnuTHOE 1oJje B BELIECTBE.
11. ®eppomarHeTusM.
12. VpaBuenus Maxkcpenia.
13. I'apmoHunueckue KonedaTeldbHbIE NBIKCHUE (yrpyras OpyXuHa, (U3UYECKH MasTHHK,
MaTeMaTH4eCKUil MasTHUK).
14. CnoxeHre rapMOHHYECKUX KOJeOaHMil, HAIIPABICHHBIX BJIOJIb OAHOM MPSIMOIA.
15. CrnoxeHne B3aMMHO NEPHECHIUKYIISIPHBIX KOJIeOaHUi.
16. 3artyxatomue KoyeOaHHUsI.
17. BolHyXIeHHbIE KOJIeOaHHUs.
18. KounebaTenbHbIi KOHTYP.
19. Hesaryxaromiue 3J1eKTpOMarHUTHbIC KOIEOaHUs.
20. 3aryxaromue JIEKTPOMarHuTHHIE KoJeOaHusI.
21. BbIHYX/ICHHBIC 3JICKTPOMArHUTHBIC KOJIEOaHUs
22. BosmHoBBIEe Tponeccsl B ympyroil cpene. IlpomonbHble U monepednsie BoaHb. CKOpOCTh
pactpocTpaHeHus YIPYTUX BOJIH.
23. VYpaBHenue Oeryuieid BonHbl. DHeprus BojHbL JuddepeHuunanbHoe ypaBHEeHHE BOITHOBOTO
JIBHIKCHHSI.
24. DnekTpoMarHUTHbIE BOJIHBL. HekoTopblie cBOiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
25. H3nyueHue 31eKTpOMarHUTHBIX BOJIH.
26. Illkana 31€KTPOMArHUTHBIX BOJIH.

i e o

5. OIITUKA.
1. BonHoBas 1 KBaHTOBas TEOPHS CBETA.
2. 3akoHBl OTpakeHUS M NpenomiieHus cBera. 3akoH CHemmyca. [lonHoe BHyTpeHHee
OTpa)kKeHUE CBETA.
I'eomerpuueckas onTuka.
Onruyeckue npubopsl: pepakToMeTp, BOJIOKOHHAS ONTHKA, CTEKIISIHHAS IIPU3Ma.
Tonkue nua3el. MUKpOCKOI.
Wnrepdepenuns cBeta. MuTepdepeHnns cBeTa U KOrepeHTHOCTb.
. Crnocobbl HaOmomeHuss wuHTepdepeHimn cBera: onbiT [OHra, Ousepkana Openens,
6unpusma Openens.
8. UHurepdepeHiys cBeTa B TOHKHX IJICHKAX.
9. MHurepdepomerpsl. [IpocBeTiicHHE ONTHKH.
10. JIudpaxuns ceera. [Ipuniun I'oitrenca-dpenens.
11. Meron 30u ®Ppenens.
12. Jluppakunonnas pemerka. Judpakuus peHTTéHOBCKUX Tydeil.
13. Ilonsrtue o ronorpaduu.
14. Tlonsipuzanus cBera. EcTecTBEHHBIHN 1 NOISIPU30BaHHBIN CBET. 3aKOH Mamnoca.
15. Tlonspuzauus npu OTpaxKeHUH U ImpenomieHnu. 3akoH bprocrepa.
16. Ilonsipuzanust mpu  JBOWHOM nydyenpenomiieHus.  VIcKyccTBEeHHOE — J1BOMHOE
JIy4ernpenoMiIeHue.
17. Bpamenune miockocTy nousipuszauuu. EcrecTBeHHOE BpalleHue.
18. ucnepcust cBera. HopmanpsHast 1 aHOMaJIbHAs! TUCTIEPCHUH.
19. Ilornomenue cBera. 3akoH byrepa-Jlam6epra. 3akon byrepa-Jlam6epra-beepa.
20. PaccesHue cBera. 3akoH Panes.
21. Ckopoctb cBeta. OnbIT @u3zo. OnbiT MaiikenscoHa.
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6. OCHOBBI ATOMHO¥ U SIAEPHOM ®U3UKU
1. TemnnoBoe uznydeHue. AGcomoTHO YepHOe Teno. 3akoubl Kupxroda, Credana-bonpumana
n Buna. Ontuueckas nupomerpust.
2. ®opwmyna Panes-Ixunca. ®opmyna Buna. 'unoresa ceeroBbix kBanToB. ®opmyna [Inanka.
3. ®oroaddexr. OcHOBHBIE 3aKOHBI (hoTOdhekTa. YpaBHeHue DitHiuTeiHa. DOTOTEMEHTHI 1
HX NPUMEHEHHE.
4. HWwmnynec ¢orona. [lanenue ceera. dpdexr Komnrona. Onbit bore.
5. Cnextpsl aTOMOB BogopoJa. JInHeituareie, mojgocarsie, CIUIOMIHBIE CIICKTPHI.
6. Mogemu crpoenust aroma. Onbitel Pesepdopna. Ioctynatsr bopa. O6bsicHEHHE CIIEKTPOB
aToMa BOJIOpOJa.
7. KopmyckynspHo-BONHOBass ~ nIpupona  cBera.  KopHycKymspHO-BOJNHOBas  IpUpoJa
MartepuanbHbIX yactull. Boansl ne bpoitns. Jnuna Bonusl ae bpoins.
8. VYpasuenue lllpenunrepa. CTaTUCTHUECKOE TOJIKOBAaHUE BOJIH Ae bpoins.
9. CootHouienue HeomnpeaeneHHocrei I'eifsen6epra.
10. MukpouacTuiia B  OJZHOMEpPHOH TMOTeHUMAIbHOW  sime. KBaHTOBaHuMe  dHepruu
MHKPOYACTHIIBI.
11. Atom Bomopona. KBanrossie uncina o teopuu lllpenunrepa.
12. Cnun anektpona. [Ipunnun 3anpera [aynu.
13. OnucaHne COCTOSHHUSI aTOMOB C IOMOINBIO KBAaHTOBBIX umcen. Ilepmopmueckas cuctema
3JIEMEHTOB MeHeneeBa.
14. Mogenu KBaHTOBO# (DM3MKH TBEPIOTO Tena. THITbI KPUCTATIIMYECKUX PEIIETOK.
15. Tlousitue o ¢ononax. TeroeMkocTh KpucTaiuioB. 3akoH rononra u Iltu. TermmoeMKkocTh
KPHUCTAJUIOB NIPU HU3KHX U BBICOKHX TEMIIEpaTypax.
16. DnemeHTbl, 30HHON TeOpHH. DHEpPreTUYECKUe 30HbI B KpucTaiie. BanenrtHas, 3anpemieHHas
1 CBOOOJTHBIE 30HBI B KpUCTAILIE.



17. 3anmonHeHHe 30HHBIX YPOBHEH B METaJUIax, MOJYMPOBOAHUKAX U JUIJIEKTPUKAX MPH Pa3HBIX
TeMIepaTypax.

18. KoHTakTHast pa3HOCTb NOTCHIHAIOB. Y CIIEX! COBPEMEHHOH ITOJIYIIPOBOIHIKOBON TEXHHUKH.
19. TloHsTHE O COOCTBEHHOI U MPUMECHOH MPOBOAUMOCTH MOJYIPOBOIHHKOB.

20. CocrtaB u cTpoeHHME aTOMHOro sapa. HykioHsl, 3apsn, pasMep M Macca aTOMHOTO spa.
MaccoBoe u 3apsoBoe uucia. [Ipupona suepHbIx cuit. Jledekt Macchl n SHEpPTHst CBSI3U sep.
21. PagnoakTuBHOCTH. BUIBI pasloakTHBHOIO pacnana u usinydeHui (a—, S—,y —U3MEeHEeHUs
aToMHOTO si1pa). [TocTostHAAs 1 epuox moxypacnaja.

22. SlnepHble peakuMH U 3aKOHBI coxpaHeHus. Peakuus nenenus siapa. Llenmnas peaxims
nenenust. [lousitue o siAepHOI SHEpreTUKe.

23. Peaxums cuHTe3a aTOMHBIX siep. [IpoGiiema ynpaBisieMbIX TEPMOSICPHBIX PEAKIIH.

24. DneMeHTapHbIE YaCTHIBI U UX KJacCU(UKALIUS.

IIpumepHbIe BapUAaHTHI 32124 /I8 HHANBHIYATbHOI0 321aHUS H CAMOCTOSTEJILHOM
padoTbI

1. MEXAHHUKA
1. 3aBucuMOCTh MpPOHAEHHOrO TEIOM IyTH S OT BpeMeHM t pJaérca ypaBHEHHEM

S=A+Bt+Ct’,tne A=3m, B=2m/c u C=1wm/c>. HaiiTu cpesHee yckopeHue Tena 3a
IIEPBYIO, BTOPYIO, TPETHIO CEKYH/IBI €TO JIBU)KEHHUSI.

2. Kamens OpouieH B ropuzoHTaibHOM HampasieHud. Yepes 0,5 ¢ mocie Havana JBHKCHUS
YHCIIEHHOE 3HaYCHNE CKOPOCTU KaMHA cTano B 1,5 pasza Ooible ero Ha4aiabHON CKOPOCTH.
Haiitn HauaneHyto ckopocTh KaMHsl. CONPOTHBIICHUE BO3/lyXa HE YIUTHIBATb.

3. Haiitu paauyc Bpalaromero Koieca, ecid M3BECTHO, YTO JIMHEHHas CKOpOCTb V; TOUKU
nexamei Ha oboze, B 2,5 pasa Oomblie JIMHEHHOH CKOPOCTH V> TOUKH, JIeKaIleH Ha 5 cM
OumKe K OCH KoJIeca.

4. Komneco paanycom R =0.1m Bpamaercs Tak, 4TO 3aBUCUMOCTb yIJla IIOBOPOTa pajuyca OT
BPEMEHHU JaeTcsi ypaBHEHUEM @ = A+ Bt + Ct, tne B=2pan/c u C=1pan/c? Jlas Touex,
Jexalmux Ha o00one Kojeca, HaWTH uepe3 2¢ IOCIe Hayana JBIXKEHHS CIEdyloline
BEIMYMHBL: |)yrIoByI0O CKOpOCTh, 2) JHMHEHHYIO CKOpPOCTb, 3) YIJIOBOE ycKopeHme, 4)
TaHI'€HIUAJIBHOE YCKOPEHHUE, 5) HOpMaIbHOE YCKOPEHHE.

5. Teno maccoii 0,5 Kr ABWXKETCS NPSIMOIUHEHHO, IPUYEM 3aBUCHMOCTH MPOIIEHHOI0 TEJIOM
nytd S OoT BpemeHu ! jgaércs ypaHenueM S=A-Bt+Ct’—Dr', rne C=5m/c* u
D =1m/c3. HaiiTn BenuumHy CcHIbI, NeHCTBYIOmEN Ha TENO B KOHIE NEPBOM CEKyHIbI
JIBIDKEHHSI.

6. Teno Becom 49 H ynapsiercss 0 HemoJABMKHOE Teso Macco 25 kr. Kuneruueckast sHeprus
CHCTEMBI 3THX JBYX TeJI HENOCPEICTBEHHO Hocye ynapa crana paBHa 5/x. Cuuras ynap
LEHTPAIbHBIM U HEYIPYTHM, HalTH KMHETUYECKYIO SHEPTHUIO TIEPBOro Teja A0 yaapa.

7. Haiitu paboTy, KOTOpYHO HaI0 COBEpIIUTH, YTOOBI CKaTh MpyxkuHYy Ha 20 cMm, eciu
M3BECTHO, YTO CHJIAa INIPONOPIHOHATbHA Aedopmanuu U mox neiictueM cuisl B 29,4H
MpY’XKMHA C)KUMaeTcst Ha lcM.

8. HaiiTi 3aBHCHMOCTD YCKOPEHUsI CHJIBI TSXKECTH OT BBICOTHI HaJl MOBEPXHOCTHIO 3emuu. Ha
KaKOH BBICOTE YCKOPEHHE CHIIBI TSDKECTH COCTaBIIET 25% OT YCKOPEHHMs CHIIBI TSDKECTH Ha
TIOBEPXHOCTU 3eMIIU.

9. Ha Gapaban paguycom R=0,5M HamMOTaH IIHYp, K KOHIlY KOTOpOro npuBs3aH rpy3 P1= 98 H.
Haiitn MomeHT mHeprmn GapabaHa, €CIIM M3BECTHO, YTO IPy3 OIMYCKAETCs C YCKOPEHHEM
a=2,04 m/c2.

10. Mennstii map paguycom R =10 cM BpamaeTcs co CKOPOCTbIO, COOTBETCTBYIOIIEH v =2 00/c,
BOKPYI OCH, Hpoxofsiieil yepe3 ero neHtp. Kakyro paGoTy Hajo COBEpLIMTH, YTOOBI
YBEIMYHTH YIJIOBYIO CKOPOCTh BpallleHHs I1apa BBOE?

11. MaxoBoe KOJeco HauMHAET BPAILATLCs ¢ IIOCTOSHHBIM YIJIOBBIM yckopenueM & = 0.5 pan/c?
u 4epes f, =15¢ mocie Hayana JABUKEHMS NPUOOPETAET MOMEHT KOJIMYECTBA JBUKCHUS,

paBHbiii L =73.5kr m%*c. Halitn KMHETHYECKYIO 3HEPIUIO Koieca depes £, =20c mocie

HauaJa BpaleHusl.

12. OmHOpOHBIN CTEPXKEHb COBEpILIACT Mallble KoueOaHHs B BEPTHKAIbHOW IMIOCKOCTH OKOJIO
FOPU30HTAIBLHOI OocH, mpoxoisiieil yepes ero BepxHuil konen. Jnuna crepxusa £ =0.5M.
Haiitn nepuon kone6aHus CTEPHKHS.

13. O6pyu amamerpom 56,5 cM BHCHT Ha TBO3[e, BOMTOM B CTEHY, W COBEpIIACT Malibie
KoJIeOaHMs B INTOCKOCTH MapauiebHol cteHe. Haiti nepron 3Tux Kone6aHui.

2. TEPMOJUHAMMUKA U MOJIEKYJISIPHAS ®U3UKA

1. Haiitu maccy cepauctoro rasa (SO,), 3anumaroniero o6sém 251 npu temneparype 27 °C u
naByieHud 760 MM pT. CT.

2. Haiitu motHOCTH Bojgopoaa npu temneparype 15°C u nasnenuu B 730 MM pT.CT.

3. Haiitu uncno mosekyn Bogopozaa B lem?, ecim masienne pasHo 200MM PT.CT., & CPEHSIS
KBaJpaTH4Hasi CKOPOCTb €r0 MOJICKYJI IPH JaHHBIX yCIOBHAX paBHa 2400 m/c.

4. Yemy paBHa sHeprus TemnoBoro asmkeHus 20 T kucnoposaa npu Temmnepatype 10°C? Kaxkas
YacTb 3TOH HEPTUM NPHUXOJUTCSA Ha JOJIO IOCTYNATENIbHOIO ABMKEHHs M KaKas 4acTh Ha
JI0JII0 BpalaTeIbHOro?

5. Heo6xomumo cxats 102m> Bosnyxa no o6béma B 2-10-3m>. Kak BBIrOjiHEE €T0 CIKMMATD:
annabaTHYeCKH UM U30TEpPMUUECKU?

6. WneanbHas TemoBas MamuHa pabotaer no uukiay Kapuo. Ilpu stom 80% Temia,
[OJIy4aeMOro OT HarpeBaTens, nepefaércs XonoAwnbHUKY. KomuyecTBo —Teruia,
[OJIy4aeMoro OT HarpepaTens, paBHo 1,5 kxan. Haitru: 1) KILJ. unwukna, 2) paGoty,
COBEPIIECHHYIO IPH MOJIHOM LIHKJIE.

7. WneanbHas XOIOAWIbHAs MalluHa, paboraromas mo obparHomy uukiy Kapho, nepenaer
TEMIO0 OT XOJOAWIbHMKA ¢ BoAod mpu Temmeparype 0°C KUNATMIIBHMKY C BOIOH IIpH
temneparypel 00°C. Kakoe KOAMUECTBO BO/bI HY’KHO 3aMOPO3UTh B XOJIOAUIBHUKE, YTOOBI
MPeBpaTHTh B mapl Kr BOJbI B KUITTUIBHUKE?

8. HaiiTu W3MEHEHHWs SHTPONMUM INpH mepexone 8 r kuciopoga or odbéma B 10 11 mpm
temmeparype 80° C k o6bémy B 40 i1 ipu Temueparype 300°C.

9. Haiitu n3MeHeHHs SHTPONUH IpU M300apuueckoM paciiupenuu 8 r renust ot V1=10 1 no
obobéma V>=25 1.

10. Kakyio TeMrepaTypy HMEIOT 3,5T KHCIIOpO/Ia, 3aHMMAIoIIEro 06béM 90 cM? pH 1aBJieHnH B
28 atm.? 'a3 paccmatpuBath Kak 1) maeanbHbii, 2) peaabHbIN.

3. 2JIEKTPUYECTBO

1. Bo ckoibko pa3 cuia HbIOTOHOBCKOTO MPHUTSIKEHHS MEXIY ABYMsI MPOTOHAMH MEHBILE
CHJIBI MX KYJIOHOBCKOTO OTTaJKHBaHHs? 3apsi/i NPOTOHA YMCICHHO PaBEH 3apsiy JIEKTPOHa.

2. JlBa OIMHAKOBBIX METAJUIMYECKUX 3apsDKCHHBIX IIapuka BecoM 1,96 H kaxkapiii Haxomurcst
Ha HEKOTOPOM PACCTOSIHUM APYT OT Apyra. HallTu 3apsi mapuKkoB, eCiid U3BECTHO, YTO Ha
3TOM PacCTOSHHUU UX 3JIEKTPOCTATHYECKAasl HEPTHs B MIJUIMOH pa3 OOJbIIe MX B3aMMHOMN
IpaBUTAllMOHHOMN SHEPTHH.

3. Paccrosgnue Mexay IByMs TOYEYHBIMU 3apsfaMu ¢, =7.5-10°Kn u 9, =-14.7-10° Kn

paBHO 5 cM. HaliTu HampspKEHHOCTH SJIEKTPHUUYECKOTrO IOJS B TOUKE, Haxojsuieiics Ha
PACcCTOSAHMH 3 CM OT TOJIOKUTEIBHOTO 3aps/ia ¥ 4 CM OT OTPHLATENBHOTO 3apsa.

4. OnpenenuTh HANPSKEHHOCTh DJEKTPUUECKOro Mojis Ha paccrtosuud 2-10° cM or
OJIHOBAJICHTHOT'O MOHA. 3apsi]] HOHA CYNTATh TOUCUHBIM.

5. B miuockoM ropu3oHTaJbHO PAaCHOJIOKEHHOM KOHAEHCATOPE 3apshKeHHas Kalebka PTYTH
HAaXOAUTCSl B PABHOBECUH IIPU HANPSKEHHOCTH 3neKTpuueckoro nonst E =600 B/cm. 3apsin
karuu paen 8107 Kui. Haittu paguyc kamm.
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Ha xakoe paccTosiHHEe MOTYT COJIM3MTBCS JIBa JJIEKTPOHA, €CJIM OHU JABWKYTCS HAaBCTpEdy
IPYT IPYTY C OTHOCUTENBHON CKOPOCTBIO, paBHO 108 cM/cex?

Kakast coBepmaercss paboTa NpH TNepeHeCeHMH TodedyHoro s3apsma B 2-10°Kn wu3
OECKOHEYHOCTH B TOUKY, HaXOJSIIYIOCS Ha PAcCTOSIHMM | CM OT MOBEPXHOCTH ILapa
pazuycoM | cM ¢ TOBEPXHOCTHO MIOTHOCTHIO 3apsiaa o =107 Kin/cm??

DOJIEKTPOH BIETAET B IJIOCKUH FOPU30HTAIbHBIA KOHIEGHCATOP MapauIeIbHO €ro IIACTHHAM
co ckopocThio Vx=107 m/cex. Hanpsbkennocts nons B koujgencarope E =100 B/cm, niuna
KoHzAeHcaTopa 1=5 cM. HaiiTu BennuuHy ¥ HampaBleHHE CKOPOCTH 3JIEKTPOHA IIPU BbLIETE
€ro 13 KOH/ICHCATOopa.

Haiitu emxocTts 3emHoro mapa. Pamumyc 3emHoro mapa mpussaTh paBHeiM 6400 xm. Ha
CKOJIBKO M3MEHHUTCSl MHOTEHLHal 3€MHOI0 Ilapa, €ClIH €My COOOIIUTh KOJIMYECTBO
JMeKTpUuecTBa, paBHoe 1 Kn?

Karymka wu3 wmenHoil mpoBojoku wumeer comnpotuBieHne R =10.80M. Bec wMenHoit
npoBojoku paBeH P =334 H. Ckoiabko METPOB INPOBOJIOKM U KaKoro JuaMeTpa
d HaMOTaHO Ha KaTymKe?

OGMOTKa KaTylKd U3 MEeIHOH NpOBONOKH npu Temmeparype 14 °C umeer conportusnenne
10 Om. Tlocne mpomyckaHHs TOKa CONPOTHBIEHHE OOMOTKH crtayno paBHo 12,2 Om. [lo
KaKoil Temmeparypsl Harpenack oomotka? TemmepaTypHbiit KO3QOHUIMEHT CONPOTHUBICHHUS
meau pased 4.15-107 rpax’.

Onement 3.J1.C. B 2 B umeeT BHyTpeHHee conpotusieHue 0,5 Om. Ompenenurs najieHue
NOTEHIMANa BHYTpPU O3JeMeHTa npu cuie Toka B wenu 0,25 A. Haiitu BHemnee
CONPOTHBIICHUE LIETIH TIPU ITUX YCIOBHSX.

OJEeMEHT 3aMBIKAIOT CHayajla Ha BHeIIHee conporuBieHue Rj=2 OM, a 3aTeM Ha BHeElIHee
conporusienne Rx=0,5 Om. Haiitu O./1.C. anemMeHTa U €ro BHYTPEHHEE COIpPOTHBIICHHUE,
€CIIM U3BECTHO, YTO B K&)KJAOM M3 3THX CIIy4aeB, MOLIHOCTb, BbIJE/IseMasi BO BHEIIHEH Lieny,
OJIMHAKOBa U paBHa 2,54 Br.

DJeKkTpuYecKrii YailHUK uMeeT aBe oOMoTkH. IIpu BKIOUYEHHMHM ONHOM M3 HHMX BOJAa B
YyaifHUKe 3aKUIUT 4yepe3 15 MUH, Ipu BKIIOYEHHH Apyroil — yepe3 30 MuH. Yepes3 CKOJIBKO
BPEMEHHM 3aKHUITUT BOJA B YalfHUKE, €CIIM BKIIOYMTH 00e 0OMOTKH: 1) mocienoBarensHo, 2)
napajuienbHo?

Kakoe konuuecTBO 31€KTPHYECKOI SHEPIrHU Hal0 M3PacX0A0BaTh, YTOOB! IIPH IEKTPOIIN3E
pactBopa AgNO, Beinenunocs 500 mr cepedpa? PasHOCTh MOTEHIMATIOB Ha IEKTPOJAX

paBHa 4 B.

Ilnommanps Kaxa0ro 3j1eKTpoia MOHU3AMOHHOI kamepbl 100cM? U pacCTOSHUE MEKIY HUMU
6,2 cM. HaiiTi TOK HacBhIIEHHs B TAKOH KaMepe, eClIM U3BECTHO, YTO MOHU3aTOp 00pasyeT B
1 em® execexyHnHo 10° HOHOB Kask0r0 3HaKa. VIOHBI CUATATH OJIHOBATICHTHBIMH.
IMoTenuunan nonnzauuu aroma reaus 24,5 B. Haiitu paboty noHnzanuu.

4. 9JIEKTPOMATIHETU3M. KOJIEBAHUS U BOJIHBI
HaiiTn HanpspKeHHOCTb MAarHHTHOTO IOl B TOYKE, OTCTOsMIEH Ha 2 ¢M OT OECKOHEYHO
JUTMHHOTO MPOBOJIHHUKA, IO KOTOPOMY TE€UYET TOK B 5 A.
HaiiTn Hanps»KeHHOCTh MarHUTHOTO MOJSA B IEHTPE KPYroBOIO IPOBOJOYHOIO BHTKA
paauycoM 1 cM, 10 KOTOpoMy TedeT Tok 1 A.
JIBa mpsAAMOJIMHEHHBIX JUIMHHBIX TMPOBOAHMKA PACIOJIOKEHBI MAapajjieNbHO Ha PacCTOSHUU
10 cm apyr ot apyra. Ilo npoBogHukam TeKyT TOKH [, =1, =5A4B NPOTHBONOIOXKHBIX

HampapieHUsAX. HaliTm BenMuMHy M HampaBlIeHWE HAINpPSHKEHHOCTH MAarHUTHOTO IIOJIS B
TOYKE, HaXOJAIIeHCst Ha paccTOsTHUM 10 ¢M OT Ka)KI0To POBOAHHKA.

W3 mpoBonoku juinHOIO | M cienaHa KBaapaTHas pamka. [lo 9Toif paMke TeyeT TOK CHIION
10 A. HaiiTu HanpspKeHHOCTh MAarHUTHOTO TOJIS B IEHTPE PAMKH.

10.

11.

16.

17.

OOMOTKa KaTylIKH CcliejlaHa U3 MpoBosioku auametpoM 0,8 MM. BUTKHM TUIIOTHO mpuieraror
Zpyr K apyry. Cumuras KaTyIIKy JOCTaTOYHO JJIMHHOM, HAUTH HANpPsHKCHHOCTh MArHUTHOTO
I10JIsI BHYTPH KaTYIIKU TIPH CHJIe TOKa B 1 A.

B ogHOpOoIHOM MarHWTHOM IOJI€, HAMPSDKEHHOCTH KoToporo 1000 3, momenieHa kBaapaTHast
pamka. Ee TIOCKOCTL COCTAaBIISET C HANpaBIIEHHEM MarHUTHOTrO Tons yron 45°. Cropona
pamxu 4 cM. OnpesenuTs MarHUTHBIH ITOTOK, TPOHN3BIBAIOIIUHA PAMKY.

Mexay NonocaMH dJIEKTPOMArHUTa CO3JAeTCsl OJHOPOJHOE MArHUTHOE MOJIe, MHIYKIHs
kotoporo pasHa 0,1Tn. ITo mpoBoxy mnmmHOIO B 70 CM, NOMELICHHOMY NEPIECHANKYISIPHO
CUJIOBBIM JIMHUSIM, TeueT TOK cuioi 70 A. HaiiTu cuity, IefcTBYIOIIYIO Ha IPOBOJ,.

HaiiTi kMHETHYECKYIO SHEPTHIO MIPOTOHA, ABIKYILETOCS 110 Iyre OKPY>KHOCTH paauycom 60
CM B MarHMTHOM I10JI€, HHAYKIUS KoToporo pasHa 1 Ti.

B opHOpomHOM MarHMTHOM Tmojie, MHAYKUUs kotoporo pasHa 0,1 Tiu, paBHOMepHO
Bpalaercs Karymka, cocrosmas u3 100 ButkoB mposonoku. Kartymka pemaer 5 o6/cek.
Inomanes nonepednoro ceuenus karymku 100 cm?. Ock BpalleHus NEPNEHNKYISPHA OCH
KaTyIIKA U HalpaBJIeHHIO MarHUTHOro nojsi. Haittu makcumaneayio 3./1.C. HHAYKIIMH BO
BpalIaoIeics KaTyIIke.

Uepes kaTyniky, MHAYKTUBHOCTh KoTopoil paBHa 0,021 I'H, TedeT TOK, H3MEHSIOIIMICS CO
BpeMeHeM 10 3akoHy [=[sinwt, tne 1, =54, a):27z/T u T =0,02c. Haiitn
3aBucHMOCTh OT BpemeHu: 1) O./1.C. caMOMHYKIINH, BOSHUKAIOWIEH B KaTyIIKe, 2) SHEPTUU
MarHUTHOT'O MOJISL KATYLIKH.

Hanwucare ypaBHEeHHE rapMOHHYECKOTO KOJIEOATENBHOrO JIBHKEHHS C aMIUTUTYI0U B 5 cM,
ecin B 1 muH coBepmaercs 150 koneGanmii n HavanbHas dasa konebGanmii pasHa 45°.
Haueptuts rpaduk 3T0ro IBHXEHUs.

. Hammcatp YpaBHEHHUE TapMOHHNYECKOI'O KO0JIeOaTeIbHOTO JABHKCHUA, €CIIM MAaKCHUMAJIbHOC

yckopenue Toukn 49,3 cm/c?, mepuon konebaHuil 2 ¢ U CMENIEHUE TOYKH OT TOJIOKEHHUS
paBHOBeCHUS B HAYAJIbHBII MOMEHT BPEMEHH 25 MM.

. K IIpy>KUHE IIOJBCIICHA 4Yalllka BECOB C THUPSMHU. HpI/I 9TOM II€PHOJ BEPTUKAIBHBIX

ronebanuii paser 0,5 c. Ilocie Toro kak Ha YamKy BECOB MOJOXKHIM €ie 100aBOYHBIC
THPH, MEPHOJ BEPTHUKAIBHBIX KojebaHuii cranm paBeH 0,6 c¢. Ha ckombko yUIMHHIIACH
IIpY>KHHA OT NpHUOaBiIeHNs 3TOro 106aBo4HOrO rpy3a’?

. Touka yuyacTByeT OJHOBPEMEHHO B [BYX B3aUMHO-NEPIEHIUKYIAPHBIX KOJIEOAHUSIX

x=2sinwt u y=2cosot. HaliTu TpaekTOpuIo IBMKEHUS TOUKH.

. Haittn Pa3sHOCTb (1)33 KOJICOaHMI JABYX TOYCK, JICKAIUX Ha Jyd€ H OTCTOAIHUX Ha

paccTosHUU 2 M APYT OT Jpyra, €CIM AJIMHA BOJIHBI paBHa 1 M.

. 8
KonebaTenbHbIii KOHTYP COCTOMT M3 KOHJAEHCATOpAa EMKOCTBIO §~10 ‘® w KaTymkw,

MHIYKTHBHOCTb KOTOpPOi paBHa 2-107 . Ha Kakyio JJMHY BOJHBI HACTPOEH KOHTYP?
ComnpoTHBJIEHHEM KOHTYpa MpeHedpeys.

KaTymika, WHAYKTMBHOCTH KoTopoii L =3-10°Tu, TpucoeiuHEeHa K IUIOCKOMY
KOHJIeHCaTOpy ¢ Turomanpio mmactun S =100 cM? u paccTosHEe Mexay HuMH d = 0,1MM.
Uemy paBHa [IU3JIEKTpUYECKas IMPOHUIAEMOCTb CpPEAbl, 3aNONHSIOMEH HPOCTPAHCTBO
MEX]y IUTACTUHAMH, €CTIM KOHTYP PE30HHPYET Ha BOJHY ATUHON 750 M?

. ObmMoTka KaTyIIKW COCTOUT U3 500 BHUTKOB MEIHOro IpoBOJa IUIOIIA[b IOIEPEUHOTO

ceuenns B 1 mm?. Jlmuna karymku 50 cM u ee muamerp 5 cm. Ilpu kakoil wactore
HEePEeMEHHOTO TOKa ITIOJHOE CONPOTHBJICHHE JTOH KATYHIKH BJABOE OONBIIEC €¢ aKTHBHOIO
COIIPOTUBIICHHSA?

. KOHZ[CHCEITOp eMKOCThI0 B 20 MKq) " peocCTaT, akKTUBHOC COIPOTUBJIIEHUE KOTOPOI'O PaBHO

150 Owm, BKiIIOUEHBI TOCIEAOBATENBHO B I epeMeHHoro Toka yacrtoroi 50 I'm. Kakyio
4acTh HANPSDKCHUS, IPUIOKEHHOTO K 3TOH LEIH, COCTAaBIIIeT MajieHue HanpshKeHus: 1) Ha
KOHJIeHcaTope U 2) Ha peocrtare?



20.

10.

11.

12.

13.

14.

B nens nmepemenHoro Toka HampspkeHreM 220 B BkimoueHsl mocienoBarenbHo eMKocTh C,
aKTMBHOE CONpOTUBIEHHE R M MHAYKTUBHOCTH L. Halitn mapenuwe nanpsokenus Ug,Ha

OMMYECKOM COIpPOTHBIICHUH, €CIM M3BECTHO, YTO MaJCHUE HANpPSKEHHs HA KOHJEHCATOpe
U, =2U, v najcHue HanpsHkeHus Ha MHAyKTuBHOCTH U, =3U .

5. OITUKA
l'opu3oHTanBHBIN JTyd CBeTa MajaeT Ha BEPTHKAJIBHO PACIIONOKEHHOE 3€pKajio. 3epKaio
[IOBOpAYMBAETCd HA YroJ 0 OKOJIO BEpTUKAIbHOM ocu. Ha kakoil yrom mnoBepHeTcs
OTpaXKeHHbIH J1y4?
Jlyu ceera magaer moa yriaom 300 Ha MIOCKOMApadIeNbHYIO CTEKISHHYIO IUIACTHHKY H
BBIXOIMT M3 HEE MapajielbHO NepBOHAYaILHOMY Jydy. [TokaszaTenb mpeinoMIIeHus cTekiia
1,5. KakoBa Tommuna d mIacTHHKH, €CITH PACCTOSIHUE MKy Jiydamu paBHo 1,94 cm?
Jlyu cBera majgaer moj yriioM { Ha TeJo ¢ nokaszatesieM mnpesnomieHus n. Kak 10/mKHbI ObITh
CBs3aHBl MEXIYy cO00H { M n, 4YTOOBI OTpPaXEHHBIH JIyd OBUI HEPIEHAUKYISIPEH K
MIPEeTIOMIICHHOMY?
IokazaTens mnpenomieHus crexia paseH 1,52. HaiiTw mnpenenbHbIe yIVIBI  IOJHOTO
BHYTPEHHET0 OTPa)KCHUs Ul IIOBEpXHOCTEH paszmena: 1) CTekiIo — BO3AyX, 2) Boma —
BO3/yX, 3) CTEKIIO — BOJA.
INokazaTeny nperoMiIeHHsS HEKOTOPOTO COpPTa CTEKJIA JUIsl KPACHOTO M (PHOJIETOBOTO JIydeit
paBHBI cooTBercTBeHHO 1,51 m 1,53. Halitm mpeznenbHbIE YITIBI IOJHOTO BHYTPEHHETO
OTPAXXCHUs IPH MAJACHNUH 3THX JIydeil Ha TPAHMILY CTEKIO-BO3YX.
Pamuycel KpuBHM3HBI TOBEPXHOCTEH BOSAKOBBINYKIOW NMH3bI paBHBI R, =R, =50cMm.
[NokazaTens mpenomieHUs MaTepHana JIMH3bI paBeH n=1,5. Haiftm ontmueckyio cuiy
JIMH3BI.
JIunza ¢ ¢dokycHbIM paccTosHHeM 16 cM maerT pe3koe M300pakeHHe MpeaMeTra HpH JBYX
IIOJIOXKEHHSAX, PAcCTOSTHHE MEXIy KoTopbiMu 60 cMm. Haiiti paccrostHMe OT mpeaMera 1o
9KpaHa.
[Inocko-BeImyKiIast IMH3A ¢ paanycoM KpuBu3HBI 30 CM M mokaszareneM mpenomieHus 1,5
JlaeT U300pakeHHe IpeaMeTa ¢ yBelIndeHHeM, paBHbIM 2. Haiitu paccrosiHue mpeaMera u
n300pakeHHs OT JIMH3bI.
B ombite IOHra orepcTust OCBemIaMMCh MOHOXPOMATHYECKHM 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 TIOJIOCHI HAa PAacCTOSHUM SMM ApYr oT Apyra. Haiitu jumHy BOJIHBI
3€JIEHOT0 CBETA.
Ha Mbuibnyro muenky (n=1,33) namaer Genwiii ceer mox yrmom 45° Ilpu kakoii
HauMEHbBLICH TOJIIMHE IUICHKH OTpPaKCHHBIE Jy4d OYAYT OKpAIIEHBI B JKENTHIA IBET
(A=6-10" cm)?
PaccrosiHue MeXIy IATHIM U ABAALATh MATHIM CBETJIBIMH KosbliaMu HbioTOHA paBHO 9 MM.
Pamumyc xpuBu3ubel nuH3bl 15 M. Halitu niuHy BOJHBI MOHOXPOMATHYECKOTO CBETa,
1a/Ial0IIero HOPMaJIbHO Ha ycTaHOBKY. HaOroieHne mpoBoANTCS B OTPaXKEHHOM CBETE.
Bpruncnauts pagnycsl HepBbIX IATH 30H OpeHens, eciu pacCTOSIHUE OT HCTOYHHKA CBETA 10
BOJIHOBOW IOBEPXHOCTH paBHO | M, paccTOSIHHE OT BOJIHOBOM MOBEPXHOCTH OO TOYKH
HaOJFOIeHUs TakkKe paBHO | Mu 4 =5 107 m.
Ha mens mmpuHO# 2 MKM nafaeT HOpMajabHO HapajuieNbHBINA My40K MOHOXPOMATHYECKOTO
cBera ¢ JumHOW BomHbl A =58904. Haiitu yriel, B HampaBICHHHM KOTOPHIX OymyT
HaOJII0JaThCSI MUHUMYMBI CBETA.

15. Ha mens magaeT HOPMaIbHO MapauICIbHBIN My4OK MOHOXPOMATHYECKOTO CBETA C JITMHOU
Boaubl A. IllupuHa wmwenu paBHa 6A4. Ilox kakum yriom Oyner HaOMIOAATHCS TPETHIH
IU(PaKIIMOHHBII MUHUMYM CBeTa?

16. Yemy paBHa nocTosiHHAsL AU(PPAKIHOHHON PEIIETKHU, €CIIN 3Ta PENIETKa MOXKET Pa3pEIINTh B
HEPBOM MOpsAKE JUHUM crekrpa Kamus A=40444" u 1 =40474"? lllupuna pemerku 3
cM.

17. OnpenenuTh yroa HOJHOM MONSPH3ALMU NPU OTPAKEHHHM CBETa OT CTEKJa, MOKa3aTeib
IpeJIOMJIEHHs. KOTOporo paseH 1,57.

18. IlpenenpHBIN Yroi MOJHOTO BHYTPEHHETO OTPAKEHHS A HEKOTOPOro BEIIECTBa PaBeH
450, Yemy paBeH I 3TOTO BEMIECTBA YTOJI MOTHOH TONApH3aIIn?

19. Yemy paBeH mNOKa3aTeldb IIPEIOMIICHHS CTEKJIA, €CIM IIPH OTPAXEHHHM OT HEro CBETa
OTpaXEeHHBIH JIyd Oy/IeT NOJHOCTBIO TONSAPU30BaH IPHU yrile npeiomieHus 3007

20. Yemy paBeH yron Mexay INTaBHBIMU TUIOCKOCTSMH TOJSIPU3aTOpa M aHAIM3aToOpa, €CIN
UHTEHCHBHOCTb €CTECTBEHHOI'O CBETa, HPOIUEILIEr0 4epe3 IOJSIpPU3aTOp M aHaJIU3aTop,
yMeHbIaeTcsi B 4eThipe pas3a? [lornomnienneM ceera mpeHeopeys.

6. OCHOBBI ATOMHOW U SIIEPHOM ®U3UKU

1. MoHocTh U3ydeHHs aOCONIOTHO YepHOro Tena paBHa 34 kBT. HalfTu Temneparypy 3Toro
TeJla, €CJIM M3BECTHO, YTO MOBEPXHOCT €ro papHa 0,6 M2,

2. Haiith, Kakoe KOIM4ECTBO JHEpruH ¢ 1 cm? MOBepXHOCTH B | ¢ wW3MydaeT aGCONIOTHO
4epHOe TEeNo, €CIH M3BECTHO, YTO MAKCHMalbHas CIEKTpajgbHas IIOTHOCTh €ro
SHEPreTMYECKON CBETUMOCTH TIPUXOJUTCS HA IJIMHY BOJHBI B 4840 AL,

3. Ha «xakylo JUIMHY BOJHBI IIPUXOJMTCA MAKCHUMyM CIEKTPalbHOW  IIJIOTHOCTH
DHEPreTHYECKOil CBETHMOCTH aOCOIIOTHO YEPHOTO Tela, MMEIONIEro TeMIIepaTypy, paBHYIO
TeMIeparype 4eJ0BeYeckoro Tena, T.e. =37 °C?

4. C kaxoil CKOPOCTBIO JOJDKEH JIBUTATHCS EKTPOH, YTOOBI €ro0 KHHETHUECKas SHeprus Oblia
paBHa 3Hepruu GpoToHa ¢ AMUHOM BoHbI A =52004"?

5. Kpacuas rpanuua dorosddexra mist HekoToporo meramia pasna 2750 A’ Uemy pasHO
MHHHUMAJIbHOE 3HaueHHE SHEPruu (POTOHA, BhI3bIBAIOILETO (PoTOIPdEKT?

IIpumepHble BapHAHTDI 3a1aHUI U1 TOATOTOBKH K TeKyLeMy KOHTPOJIIO B
TecToBOI hopme

1. MEXAHHUKA.
1. Ompenenenue TMHEHHONH CKOPOCTH B MEXaHMYECKOM JIBYKEHHH:
1) BexropHas Benu4mHa, onpezeasieMas BTOpOi IPOU3BOJHOM pajiyca — BEKTOpa JIBIIKYIIEHCS

L dF
TOYKHU 110 BDEMEHU: U =——-.
dt
2) BexropHas BenmMuMHA, onpeernseMas IIepBoi IPOU3BOAHON paanyca — BEKTOpa ABMKYIIEHCS
. dr
TOYKH 110 BPEMEHU: U =—.
dt
3) BexropHast Benn4uHa, onpeaesieMas IepBoii MPOU3BOIHON yIiia HOBOPOTA Tejla O BPEMEHHU:
7
5=22.
dt
4) BexTopHasi BeIMUMHA, OTIpeiessieMasi BTOPO MPOM3BOJHOM yrila IIOBOPOTa TeJa IO BPeMEeHH:
L d¢
&=—
dt

5) BCHI/I‘II/IHa, ONpPenCIACTCS IIPOU3BEACHUEM yFJ'IOBOﬁ CKOpPOCTH Ha pauyC OKPYKHOCTH, IO
KOTOpOfI TOYKaA JBUXKECTCA: v=w-R.



2. OmpeneneHue JUHEHHOTO YCKOPEHHS B MEXaHUUECKOM JBH)KCHHUH:

N N _ _dob
1) BexTopHas BenuunHa, onpeaenseMast IepBoi IPOU3BOJHON CKOPOCTH MO BPEMEHU: d = Z
t
dv
2) Benuunna, xapakTepu3yoias ObICTPOTY M3MEHEHHUSI CKOPOCTH 110 MOJYIIO: d = a
t

2
3) Benuuunna, xapakTepu3yomias ObICTPOTY M3MEHEHHUSI CKOPOCTH 110 HAMPABJICHUIO: d = e

4) BexTopHas BelIW4MHA, ONpeaessseMast epBoi MPOU3BOAHOM yIJIIOBOW CKOPOCTH MO BPEMEHH:
do

E=—om.
dt
5) BekropHast BenmuuHa, ompenenseMas BTOpPOH NPOM3BOJHON Yrja MOBOPOTa IO BPEMEHH:
_ dp
E=—>"F.
dt

3. Kakast u3 popmyrn BeIpakaeT nepBbiii 3akoH Hbr0TOHA /U1 HHEPIMATbHBIX CHCTEM OTcyeTa?

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

2

HF=GDT2: 4 F-mg; 5 Eem Y FE=0, 70
r =0

U =cosnt
4. Kakas 3aBUCHMOCTb BBIpa)kaeT BTOpoii 3akoH HeioTona?
— . — — m,-m - ~ Ul —
1) F=ma; 2)F=-F; 3)F=G%; 4) F=mg; 5) Ecm F=0, To
i=0
U =cosnt

5. Kaxkast 3aBHCHMOCTD ITOKa3bIBAa€T, YTO BCSIKOE ACHCTBHE TEN APYr Ha Jpyra MMEET XapakTep
B3auMOAeHCTBUS?

) F=ma; 2)F=-F; 3)F=G2; 4 F=mg; 5 Eem Y F=0, 10
r i=0

U =cosnt

6. Kakast 3 popMynupoBOK BBIpaXKaeT 3aKOH COXPAaHECHUS NMITyJIbCa:

1) Ummysbe 3aMKHYTON CHCTEMBbI HE H3MEHSIETCSI C TEUCHHEM BPEMEHHU.

2) T'eomerpuueckas CyMMa HMITYJIBCOB TeJl, BXOJAIIMX B 3aMKHYTYIO CHCTEMY, €CTh BEJIMUMHA
ITOCTOSTHHASI.

3) B 3amMKHyTO# cHCTeME MeXaHMYeCKash JHEpPrusi COXPAHSACTCs, €CU JACHCTBYIOT TOJBKO
KOHCEPBAaTHBHBIE CHJIBL.

4) 3amkHyTas (M30JIMPOBAaHHAs) CHCTEMa — 3TO MEXaHMYECKas CHCTeMa Tell, Ha KOTOPYIO He
JICHCTBYIOT BHEIITHUE CHJIBL.

5) BHemnue cuitbl — 3TO CHIIBI, C KOTOPBIMU Ha Tela MEXaHWYECKOH CHCTEMBI ACHCTBYIOT Tea,
HE BXOJSIINE B JAHHYIO CUCTEMY.

7. Kaxast u3 ¢opmyi BeIpaxkaeT CHILy TPEHUS CKOJTBKCHUS?

) F=—hx; 2) F=G™ ™  3)F=mg;, 4)F=u-N; 5) F=ma
r
8. Temo paBHOMEpPHO NepeMellaeTcs MO TOPU3OHTAJIBHOI MOBEPXHOCTH W3 MOJOXKeHus 1 B

MOJIOXKEHUE 2.
S

Y
>

A

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.Fs-ds; 5) A=mgS .
1

9. MouHOCTh B MEXAHHUKE ITO:
1) BCKTOpHaH BEJIMYHUHA, paBHAst IIPOU3BEACHUIO BEKTOPA CUJIbI HA BEKTOP CKOPOCTH.
2) CKaJ’IS{pHaH BEJINYWHA, paBHas pa601‘e, BBIIIOJTHEHHOH B CAVMHULLY BpEMCHU.
3) CkansipHoe Mpou3BeeHNne PadOTHI Ha BpeMs, 32 KOTOPOE OHA BHIMOJIHEHA.
4) CKaJ’IS{pHOC IIpOU3BEACHUE BEKTOPA CUJIbI Ha BEKTOP IEPEMEILICHUS.
5) CKaJ’IS{pHaH BEJIMYMHA, paBHAas NPOU3BCACHUIO CHUJIBI Ha IICPEMCHICHUE W Ha KOCHHYC yrila
MEXKIY HUMHU.
10. Kunernyeckast sHeprus Tela IpH MOCTYNATeIbHOM JIBHXKEHUH omnpeensercss Gopmynoit?
2 2 2 2 42
1) E=mgh; 2) E:%; 3) E:JTCU; 4) E:%; sy p=me A

11. IToreHImanbHas SHEPTHsI TEJIa MAcCoil 7 Ha BBICOTE /A onpeaensiercs (popMyJIoii:

2 2 2 2 (2
1) E=mgh; 2)E=%; 3)E=—J;) ; 4)E:—’”; sy p=m0 A

2

12. IoTeHnMaNbHas 3HEPTUs yIPyroaehopMUPOBAHHOIO Tela onpeaensiercs GopMyIIoi:
2 2 2 2 42
1) E=mgh; 2) E=’“7; 3) E="T“’; 4) E=%; 5) E=%

13. 3aKoH coXpaHEHHs WMITYJIbCa, 3alMCAHHBIA IS IBYX TeJl IIPH aOCOIIOTHO YNPYroM yaape
UMeeT BUII:
mo.  mu  mul mu
1) mb +m0, =(m+m,)i; 2) Ly22_11,-22 3)
2 2 2 2

2 2 2

mu; | MUy _ (m, +m,)u
2 2 2

n

Z(E,ﬂ. + Em) =const .

i=1
14. Mozyns MOMEHTa CHJIBI OTHOCUTENIFHO HemoABIKHOHN ToukH (0) 3T0:
WM=F-d, 2)yM=F-t; 3)M=F-¢; 4 M=Fl; S5 S M=F-w.
rae  d - miedo cuibl, /- pacCTOsiHUE OT TOYKHU BpaieHus (0) 10 TOYKHM NPUIIOKEHHS CUIIBI, £ -
BpeMs ACHCTBHUS CHIIbI, (- YII0Basi CKOPOCTh BPALLICHHS, £ - YIIIOBOE YCKOPEHHE BPAICHHSI.
15. MOMEHT HHepIIUH MaTepHaTbHON TOUKH ONpeesieTcs GpopMyIoi:

D J=Am-r7; 2)J=J; 3)J:%ml2; 4)J:%mr2; 5) J=J. +ma*,

R 4) m0, + m,0, = m,i, + m,ii,; 5)

Trac Ami - Macca MaTepPIaJ'H;HOfI TOYKH, ro- PpacCTosTHUE OT TOYKH 10 OCH BpalllCHUS,

{ - IIMHA CTEPKHA.
16. MomeHT HWHEPUHNHU TEJIa OTHOCUTECIIBHO OCH BpalllCHUSI €CTh:

1 1

D J,=Amr; 2)J=YJ; 3) J:Eméz; 4) J:Emrz; 5) J=J, +ma*,
rae
Am; - Macca MaTepualbHOM TOYKH,7 - PACCTOSHUE OT TOYKM IO OCH BpallleHusd, ! - JUIMHA
CTEPIKHSL.
17. Teopema IllTeiinepa, ompenensonas MOMEHT HHEpIHH TeJla OTHOCHTENBHO JHOOOH OcH
BpAIICHNUS, BbIpaxaeTcs GOpMyIOi:

1 1
D J=Am-r’; 2)J=YJ; 3) J:Emrz; 4) J:Emfz; 5) J=J, +mad’,

rac Am, - Macca MaTepHaHLHOﬁ TOYKH, 7; - paCCTOSAHHUC OT TOYKH 10 OCH BpalllCHUA,
- JUIMHA CTCPKHA, JC - MOMCHT HHEpHHUHU OTHOCHUTCIBHO HapaJIHCHLHOI;’I ocH,

npoxonieit yepe3 neHtp Mace C Tena, a — pacCTOsSTHUE MEXy OCSIMH, M - Macca Teja.
18. Kunetnueckas 3HEprus BpallleHHs1 aOCOIIOTHO TBEP/IOTO TeJla BOKPYT HEMOABMIKHON OCH:



2 2 2 2 2
HE="" 3 p=J2. 3)E=J%+%; 4) E = mgh; 5)5:%.
19. INonHas kMHETHYECKAsk SHEPTUS aOCOIIOTHO TBEPAOTO TeMa:
2 2 2 2 2
HE="" 3 p=J2. 3)E=J%+%; 4) E = mgh; 5)5:%.

20. OcHOBHOE ypaBHCHHE AWHAMUKH BPAIIaTEIbHOTO JBM)KEHHS a0OCONIOTHO TBEPAOrO Tena
HMEET BUI:

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

21. MOMEHTOM HMITyJIbca TBEPJOrO Tejla OTHOCHTECIBHO HETOABI)KHONH OCH Ha3bIBACTCS
BEJINYMHA, onpezessieMast GopMyJI0ii:

- = ~ = dL - R,
) L=Jo; 2)p=mo; 3) 7:M; 4) L=const; 5) J =mr’.
t
22. 3aKOH COXpaHEHHsI MOMEHTa UMITYJIbCa ONPE/EISICTCS BRIPaYKEHUEM:
) L=Jd; 2)p=mo; 3) %:M; 4) L=const; 5) J =mr?.
t

23. 3axoH 'yka juit ynpyrux nedopmanuii TBeporo Tena UMeeT BHI:

Al E,,
)Yo=E-¢; 2) F=—kx; 3)e=—; 4)J=T' 5) F=u-N.

s s

24. 3akoH BCEMUPHOTO TATOTCHUSA IS JTIOOBIX JABYX MAaTCpHUAJIbHBIX TOUCK!:

\) F=mg; 2) F=ma; 3)F=—kx; 4)F:m%;5)F:Gm"m2.
t

2
,
25. HanpsoKeHHOCTb T10JIs TATOTCHHs (g ) 9T0:
_F v m, -m, 11
Deg=—; Dg=£; Hg=2; HF=-GTTE; 5p-—.
m m t r m
26. YTi10Bast CKOPOCTH MPH BPaIleHUH a0COJIIOTHO TBEPIOTO Tejla ONpeaeisieTcs: pOopMyInoi:
Do=2: Do=20: ) 0=2; Ho=L, 5w=2.
R dt J T
27. YTi10BOE YyCKOpEHHUE MPH BpaIlleHHH a0COIFOTHO TBEPIOTO TeNa onpeesnsercs: popmyIion:
dw d’p a M Al
e=—3; 2)e= 3 Ne=—"%; 4 e=—; Se=—.
) dt ) ar ) ar’ ) J ) !
28. Kax cBs3aHBI Mex Ty COOOM yrioBast U JIMHEHHAS CKOPOCTS:
‘12
l)g:@; 2)@:@; Yv=w-R; 4) w=2nv; 5) = (zp
dt dt dt

29. Kakoif QopMymoil MOXHO BBEIPa3HTh HOPMAJbHOE YCKOPEHHE OTACIBHBIX TOYEK
BpAIIAIOLIErocs TBEPJOTO TeNa Yepe3 ero YrIOBYI0 CKOPOCTb!

2
Da,=¢r; 2) an:%; 3) a,=wR; 4)a,=%; 5) a=yla +a’ .
t

30. Kakoii (opMynoii MOXHO BBIPa3UTh TAHICHIMAJIBHOE YCKOPEHHE OTICIBHBIX TOYEK
BPAILAIOIETr0Cs TBEPJOTO TeJla YEPE3 €r0 YIIOBOE YCKOPEHUE:

v

2
1)a,=¢r; 2)a, =;; 3) a,=o’R; 4) a, :%; 5) a=.ja;+a’.
t
31. Cuna TpeHUs KaueHUs onpezensiercs GopMyIIoi:

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

2. TEPMOJUHAMMUKA U MOJIEKYJIAPHASA ®U3UKA.
1. YpaBHeHHE COCTOSIHUS UI€ATBHOTO ra3a:

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

Kui

2
P=—n<E_ >.
3
2. OCHOBHOC YpaBHEHUC MOIICKyJISIpHO—KI/IHCTI/I‘-ICCKOﬁ TCOpHU:

1) PV =Const; 2) P=FRea,T; 3) PV:ﬂRT; 4) V=V,rT; 5)
M

2
P=—n<E_, >.
3
3. 3oTepMudeckuii mporece BEIpaxkaeTcst popMyIIoit:

1) PV =Const; 2) P=Ra,T; 3) PV:ﬂRT; 4) V=V,rT; 5)
M

P=gn<EW>.
3

4. V3oxopuvecKuii mporuecc Bhipaxkaercs: GopmyInou:

1) PV =Const; 2) P=Ra,l; 3) PV=ERT; 4) V=VarT; 5)
M
P:zn<EW >.
3
5. M300apuyeckuii mporiecc BbIpakaercst HopMyJIo:
1) PV =Const; 2) P=Ra,l; 3) PV=ERT; 4) V=VarT; 5)
M
P:zn<EW >.
3

6. Ilpu cxatum wHAeanbHOro rasa ero oObeM yMEHbIIAeTcss B 2 pasa, a TeMiepaTrypa
yBenuuuBaeTcs B 2 pasa. Kak H3MEHHTCS IIpH 9TOM JaBJIeHHE Ta3a?

1) yBenuuutcs B 2 paza;  2) yMEHBIIUTCS B 2 pa3a;  3) yBenuuuTcs B 4 pasa;

4) yMeHbIIUTCS B 4 paza;  5) HE U3MEHHTCS.
7. [laBreHue naeaabHOro ra3a yMEeHBIIMIIOCh B 2 pa3a, TeMIiepaTypa ra3a yBeJnuuiach B 2 pasa.
Kax m3meHmics mpu 3toM 06beM raza?

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

4) ymenbimics B 4 paza;  5) He H3MEHHJICS.
8. Kaxas u3 popMyn BeIpakaeT 3akoH JlanpToHa?
1) ¢ :%kT; 2) u :é%RT; 3) P=R+P+P+..+P; 4 PV:%RT; 5)

n

1
P=—nm<0*>.
3
9. Kakast n3 ¢popMyI BeIpoKaeT paBHOMEPHOE pacIpe/ielieHue SHEPTHH 110 CTEHICHHUsT CBOOOIBI?

1) e=2kT; 2) u=LTRT.,  3) P=R+P+P+.+P; 4 Pr="RRT; 5
2 oM : M

n

1
P=—nm<v*>.
3
10. Kakas u3 hopmya BbIpakaeT BHYTPCHHIOK SHEPTHIO CUCTEMBbI?

) e=2kr; 2) wu=LMRT; 3) P=R+P+P+.+P
2 oM :

n

4y pr="Rrr; 5)
M

lenm<z)2>.
3



11. 3akoH pacnpezesneHust MakcBea XapaKTepHu3yer:

1) paBHOMEpHOE pacipeeIeHHe YHEPTUH MO CTENEHIM CBOOOIBI;

2) ypaBHEHHUE COCTOSIHUSI UIEAIbHOTO ra3a;

3) pacnpeneneHue MOJIKYJ 110 CKOPOCTSIM;

4) pacopeneneHre MOJIEKYI B OTEHIUAIBHOM CHIOBOM I10JIE;
12. 3akoH pacnpenenenus borsnMaHa XxapakTepHu3yer:

1) paBHOMEpHOE pacrpeziesIeHIe SHEPIHH 10 CTETIeHSIM CBOOO/IBI;

2) ypaBHEHHUE COCTOSIHUSI UIEAIBHOTO ra3a;

3) pacnpeneneHue MOJIEKYJ [0 CKOPOCTSIM;

4) pacnpezeneHre MOJIEKYIT B IIOTEHIIMAIEHOM CHIIOBOM TIOJIE.
13. YpaBHenue sBineHus 1uddysun HpeL[CTaBIIHCTCH (dopmynoii:

1 F=-pas. 2 0=—x L Asar: 3) M=-D9P asas
dz dz dz
4)D=§/1<u>; 5)77=§ﬂ.<u>p; 6)x=%ﬂ<u>pcv.
14. YpaBHEHUE SBICHHSA BHYTPCHHETO TPCHHSL HpeL[CTaBHHCTCSI (dopmyoit:
) F=—pas: 2 0=—x L Asar: 3) M=-D9P asar
dz dz dz
4)D=él<u>; 5)q=%ﬂ<u>p; 6)x=%l<u>pcv.
15. YpaBHeHue sIBIEHUS TEIUIONPOBOAHOCTH HpeﬂCTaBﬂﬂeTCﬂ hopmynoii:
1) F=-9 s, 2) 0= x4 Asar: 3) M =—DL ASAr
dz dz dz
4)D:§/1<u>; 5)’7=§/1<U>p; 6)x:%/1<u>pc‘,.
16. Koaddumment mudy3un BeIpakaeTcs (popMyJIoﬁ'
1) F=-9as; 2) 0=—x4T Asar: 3y M =-DP AsAr
dz dz dz
4)D=§/1<u>; 5)77=§ﬂ.<u>p; 6)x=%ﬂ<u>pcv.
17. KoaGuIueHT BHYTPEHHETO TPeHHs BI;Ipa)KaeTCH bopmynoii:
) F=—pas. 2) 0= L Asae; 3 M=-D9P asar
dz dz dz
4)D=él<u>; 5)77=%/1<U>p; 6)x=%l<u>pcv.
18. KoaddurmeHT TErnonpoBoaHOCTH Bblpa)KaETCﬂ hopmyoii:
1) F=-p9 s, 2) 0= x4 Asar: 3) M =—DL ASAr
dz dz dz
4)D:§/1<u>; 5)n:§/1<u>p; 6)x:%/1<u>pc‘,.

19. AnnabaTH4ecKuM MpoLECCOM Ha3bIBACTCS MPOLECC, MPOTEKAFOIIHIA:
1) mpu NOCTOSIHHOM TeMIIepaType;
2) Tpu HOCTOSTHHOM JIaBJICHUY;
3) Oe3 oOMeHa 3Hepruei ¢ OKpyXKarollen cpeoii;
4) npu TOCTOSHHOM 00BeME;
5) HeT MPaBUIILHOTO OTBETA
20. Kaxas hopmyra BeIpaxkaeT HEpBBIi 3aKOH TePMOJHHAMUKH:

1) PV:%RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

21. TepBsIii 3aKOH TEPMOANHAMUKH AJIs AMA0ATHYECKOTO MPOIecca UMEET BU:
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

22. [lepBBlii 3aKOH TEPMOANHAMUKH JJISI H30XOPHUYECKOTO IIPOIIEcCca MMEET BHI:
1) PV = %RT; 2) Q=AU+A;  3)Q=AU; 4)Q=A; 5)A=-AU.

23. IlepBHIii 3aKOH TEPMOANHAMUKH IJIs1 ©30TEPMHUYECKOTO MpOIiecca UMEET BHI:
1) PV = %RT; 2) Q=AU+A;  3)Q=AU; 4)Q=A; 5)A=-AU.

24. UneanpHBIil ra3 HOTY4YHMJI KOJNHYECTBO TEIIOTHL, paBHoe 300/[x m cosepummmn paboTy,
pasnyto 100 /Ix. Kak u3MeHuach npu 3ToM BHYTPEHHsIS SHEPIUs rasza?
1) yBennunnace Ha 400 [[x;  2) yBemuumnack Ha 200 [Ix; 3) ymensumnacsk Ha 400 J1x;
4) ymenpmmnacs Ha 200 J[[x; 5) He M3MEHMIIACK.
25. UeMmy paBHO H3MEHEHHE BHYTpPEHHEH DHEprHUM Ta3a, e€cld eMy Iepeiald KOJIU4eCTBO
TerutoTsl, paBHoe 300 JIk, a BHEIIHHE CHJIbI COBEPIIMIN Hal HUM padoty, paHoe 500 Jx?
1) 200 [Ix; 2) 300 Dx; 3) 500 Jx; 4) 800 [bx; 5)0 Ix.
26. NneanpHas TeruioBas MallivHa, padoTatomias o nukiy KapHo, nomydaer 3a Kax/plil LUK OT
HarpeBatens 2520 Jx terna. Temnepatypa HarpeBatenst 400 K, xomomunsauka 300 K. Haiitu
paboTy, coBepmaeMyi0 MAIIMHOW 3a OAWH NHKJI, ¥ KOJWYECTBO TeIUIa, OTAABAaeMOTO
XOJIOAMJIBHUKY 33 OAWH IMKIL.
1) 600 [Ix; 2000 1x; 2) 700 Tx; 2200 JIx; 3) 630 [Dx; 1890 [T
4) 800 [Ix; 1200 [Tx; 5) 1200 Ix; 700 .
27. B peanbHoM rase:
1) He yuuTBIBaeTCs pa3zMephbl aTOMOB (MOJIEKYI);
2) y4uTBIBaeTCs pa3Mepbl aTOMOB (MOJICKYI);
3) He y4MTBIBACTCS CHIIBI IPUTSHKCHHUS MEKIY aTOMaMH (MOJIEKYIaMH );
4) He y4UTHIBACTCS CHJIbI OTTAJKUBAHUS MEXIY aTOMOB (MOJIEKYI);
S) y4HTBIBACTCS CHIIBI IPUTSHKEHHS MEXK/Ly aTOMaMH (MOJIEKYJIaMH);
6) y4IHUTBIBACTCS CHIIBI OTTAJIKHBAHUS MEXKy aTOMOB (MOJIEKYTIaMH);
[Ipennaraemsie otBetsr: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHYTpeHHSIs SHEprusl peajlbHOro Trasa:
1) GoJple BHYTpEHHEH SHEPTHU HACaIbHOTO ra3a;
2) MeHblIe BHYTPEHHEH SHEPTUM UIEalIbHOTO ra3a;
3) 3aBHCHT OT TEeMIIEPATypPbl HIEATBHOTO r'a3a;
4) 3aBHCHT OT JJaBJICHUS UICAIHHOTO rasa;
5) 3aBUCHT OT 00BbEMa HJIeaIbHOTO rasa.

3. QJIEKTPUYECTBO U MAI'HETHU3M. 4. KOJIEBAHUS 1 BOJIHBI.

1. Koropas u3 ¢hopmy:n BeIpaxaeT 3akoH Kymona?

€ . 99, . . —
1) J= ;0 2)F=k ;0 3 E=—; 4) A= - .
) Rer ) o ) @ ) 4(o-9,)

2. ITo kakoit (bopMyJIe ONpeACIACTC HAIPSAIKECHHOCTD JICKTPUICCKOTO ITOJISI TOUCYHOI'O 3ap$ma?

nE=2; 2)E=—1_; HE=L;, HEp=—"_.
&8, 4reyr d 2me,a
3. Mo kakoii hopmyiie onpeaesnsieTcst MOTEHIMA MO TOYEYHOTo 3apsiia?
q rdr q-d q-d
Hp=—=2_; - B et =
)¢ 4re,r ? -[ 2re,a ) 0= Ses, 9 Ap= 2S550



4. Kotopast u3 Gpopmyi sBiIseTCs: onpeiesiecHneM EMKOCTH KOHIeHcaTopa?

1 1 1 1
) —=—+—; De=2; 3e=L; 4HRp =—.
[ u [ wc

5. Io kakoii popmyine onpenensercs o0mas eMKOCTh CUCTEMbI IOCIIEIOBATENIbHO COCTMHEHHBIX
KOHJICHCAaTOPOB.

1 1 1 1 c+c,+...+c 1 1
) —=—+—+4.4+—; Dc=¢+g+e+a+c33)e="-"2"""1:4) —= ——

c ¢ ¢ c, C 1 CytantC, c c tc,
6. Ilo kakoit Qopmyne ompenensiercss o0masi eMKOCTh CHCTEMbI MapajuiebHO COCIHMHEHHBIX
KOHJICHCAaTOPOB.

1 1 1 ¢ +e,+..+c
Dm=—t—tt—; 2 c=c+C+CHote,; 3) =2 Tns 4

c ¢ ¢ c, € CynC
1 1
c ¢ +c,
7.

n

Uro Ha3bIBaETCS JICKTPHYECKUM TOKOM?
1) XaoTuueckoe JBIDKCHUE 3apsHKCHHBIX YaCTHII,
2) HanpagiieHHOE IBH)KEHHE 3apsKEHHBIX YaCTHIL;
3) HanpasneHHOE IBI)KEHHE aTOMOB M MOJIEKYIT;
4) XaoTnyeckoe JBIKCHUE HOHOB.
8. Koropas u3 hopmyn mpezcrapisier 3anuch 3akoHa Oma Juist yyactka menu?

£ U J
HJ= s 2 i=yE; 3)J=—; 4)i==—.
) Ror )i=y ) R )i

S
9. Koropas u3 ¢dopMyn TNpeicTaBiaseT 3aBUCUMOCTb CONPOTHBIICHHS METaJUIMYECKHX
IIPOBOJHUKOB OT TEMIEPATyphI?
1) 9=JRt; 2) R :R0(1+at); 3)0=JUt ; 4 R:%.
10. Koropast u3 ¢opmyn mpeacraBiisieT 3aBUCHMOCTh COIPOTHBIICHUSI OT €ro reOMETPUYECKUX
pa3MepoB?
0 4 U U
1) R=R (l+at); 2) R=—=-; 3)R=p—; 4) R=—; 5 R=—.
) R=R,(1+at): D R=-5: 3)R=pg: 4 R=7T: 5 R=—
11. Kotopas u3 ¢popmyin npeacrapisier 3akoH Jxoyms-JleHua?
4
1) 0=J°Rt; 2) R=R,(1+at); 3)J=—2—; 4) R=p—.
)0 ) R =R,( ) 3) Ror ) R=p 5

12. IepBoe npasmno Kupxroga?
1) CymMa HanpspKeHUH B 3aMKHYTOM KOHTYype paBHa 0.
2) AunreOpanueckas CyMMa TOKOB B 3aMKHYTOM KOHTYype paBHa (.
3) AnreGpandeckas cyMMa TOKOB B y3JI€ pa3BETBIICHHs 3l€KTpHUECcKOil 1ienu paBHa 0.
4) CyMmMa NOTEeHIMAJIOB B y3Jie Pa3BETBIICHUS 3JIEKTPUUECKOH 1enu paBHa 0.
13. Kakue toku B I-om npaBmne Kupxroga 6epyTcs co 3HaKaMu «+» U «—»?
1) Bce Toku OepyTcst co 3HaKaMH «+»
2) Toku, BTeKalolmue B y3el OepyTcs CO 3HAKOM «+», a BBITEKAIOIIUE U3 Y314 — CO 3HAKOM
«=n.
3) Toxu, TeKylye 10 YacoBOU CTpelKe, OepyTcs CO 3HAKAMU «+», IPOTUB YaCOBOH CTPEIKH
— CO 3HAKOM « —)».
4) Toku, coBmamaroIue IO HANPABJICHHWIO C HalpaBIeHHEM 00XoJa KOHTypa, OepyTrcs co
3HAKOM «+», a TeKylIHe IPOTHB HAIPaBIeHUs 00X0/1a — CO 3HAKOM «—».
14. Bropoe npasuiio Kupxroda.
1) B 3amMkHyTOM KOHType anreOpandeckas CcymMMma THaJeHH HAlpsOKCHHH paBHA
aJIre0panyecKkoi CyMMe 2JIeKTPOABIIKYIIUX CHIL.
2) Anrebpanueckas cyMMa TOKOB B 3aMKHYTOM KOHType paHa 0.

3)B 3aMKHYTOM KOHType anre0panueckass CyMMa CHJI TOKOB paBHa CyMMe

3IEKTPOJBIKYIIHX CHIL.

4) Anrebpanueckasi CyMMa CHJI TOKOB B y3J1€ Pa3BETBICHHOMN JIEKTpUUeCcKoi nenu pasHa 0.
15. Kakue Toku Bo 2-oM mpaBuiie Kupxroda GepyTcst co 3HaKaMu «+» U « —»?

1) Toxku, Brekaromue B y3ei, OepyTcsi CO 3HaKaMH «+», BHITEKAIOIINE U3 y3J1a — CO 3HAKOM
«—».

2) Toku, coBmajarolie MO HAMPABJICHUIO C HampaBlIeHHMEM 00X0aa KOHTypa, Oepyrcs co

3HAKOM «1», @ TeKyIIHe IPOTHB HAIPABJICHUS 00X0/a — CO 3HAKOM « —».

3) Bce Toku 6epyTcst CO 3HAKOM «+y.

4) 3HaKM «+» U « —» BBIOUPAFOTCS ISl TOKOB IPOM3BOJIBHO.
16. Ilo xaxoii dopmyrne ompezmensercs oOIIee CONPOTHUBIEHHE R IIpU IOCIEAOBATEIFHOM
COEIMHEHUH HECKOJIbKMX TIPOBOJAHUKOB?

DLyl g 2R . HR=YR: HL-Tr.
R “R, R-R,+R,-R,+..R -R R
17. Tlo kakoit ¢Qopmyne ompenensiercss obliee COMPOTHUBICHHE R TMpU MapauielbHOM
COEIMHEHUH HECKOJIbKMX IIPOBOAHHKOB?
SR

1 1 1
) ==>>R; 2)R=>R; 3)—=>—; 4 R=
'k LR DR=DR: 3 R ZRi ) R-R,+R,-R,+..R -R

n n—1

18. Uro Takoe p—n nepexon?
1) KoHTakT ABYyX pa3HOPOJAHBIX METAILJIOB.
2) KoHTaKT MeTasI-qH3IEeKTPHUK.
3) KoHTaKT 1ByX BUIOB MOIYIIPOBOJIHUKOB C pa3HBIMU TUIIAMH ITPOBOJAUMOCTH.
4) KOHTaKT ABYX THIIOB 3JIEKTPOJIMTOB.
19. Kakoe cBOICTBO p —n Tiepexofia UCTIOIb3YeTCs B MOTYPOBOJHUKOBBIX AUOAAX?
1) OHOCTOPOHHSS IPOBOJUMOCTb.
2) 3aBHCHMOCTb COMPOTHUBJICHHUS OT TEMIIEPATYPHI.
3) 3aBHCHMOCTb CONPOTHBIICHHS OT OCBELIEHHOCTH.
4) Manasi BeMYHHA CONPOTHUBIICHUS.
20. Kakoe siBieHHe Ha3bIBAaeTCS IEKTPOMArHUTHON UHAYKIUEH?
1) TlosBieHMEe MarHUTHOTO HOJIS P IPOTEKAHUH TOKA I10 LETIN.
2) BpameHune KOHTypa ¢ TOKOM B MArHUTHOM IIOJIC.
3) JleiicTBHE MarHUTHOTO MOJISl HA TPOBOAHUK C TOKOM.
4) SIBneHHe BOSHUKHOBCHUS 3JIEKTPUYECKOTO TOKA B 3aMKHYTOM IIPOBOASAIIEM KOHTYpE IPH
N3MEHEHUH MarHUTHOTO MOTOKA, IPOHHU3BIBAIOLIEr0 3TOT KOHTYP.
21. Kotopast u3 ¢popmyin npeacTasiser co00i 3aKOH eKTpOMarHuTHOH naykinn dapanesn?

1) e=J(R+7); 2)5[‘2—@; 3) @ = BScosp; 4)®=LJ.
t

22. Kakoe siBJIeHHE Ha3bIBACTCS CAMOMHIYKIHEH?
1) SlBneHne BO3HMKHOBEHMS WHAYKIMOHHOTO TOKa B LENHM IPHU MPOTEKAaHHH B HeEH
MEePEMEHHOT0 TOKa.
2) IosiBNeHNe MarHUTHOTO MOJIS IPU MPOTEKAHUU TOKA IO LIEIH.
3) Bpauenne KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.
4) JleiicTBHE MarHUTHOTO MOJIS Ha IIPOBOJHUK C TOKOM.
23. Kaxkoe U3 HWKENPUBEICHHBIX YTBEPXKACHHUHN SIBJIACTCS HpaBWioM JIeHIa s HampaBlICHUS
HMHIYKIMOHHOT'O TOKa?
1) WHOyKIMOHHBIA TOK MMEET TaKOE HAIMPABJICHHE, YTO €0 MarHUTHOH MOJIE MPEHSITCTBYET
HM3MEHEHHIO TOT0 MarHUTHOTO OTOKA, KOTOPOE €TI0 CO3/aJ0.
2) WHIyKUMOHHBIH TOK HANpaBJeH MPOTHBOINOIOKHO HAMIPABJICHHIO DIEKTPHYECKOTO TOKa,
KOTOPBIH €ro CO3Jal.
3) HampasieHne HHIYKIIMOHHOTO TOKa ONPEAENseTcs 110 paBmTy OypaBuuKa.



4) Hanpapnenne HHIYKIHOHHOTO TOKA OMPEACISACTCS MO MPABUIY JICBOH PYKH.
24. Ilo kakoii u3 GopMyJ1 BEIUMCIIAETCS BEIMUYMHA CUIIBI AMIiepa?
1)F =quBSina;  2) F=JBlSina; 3)J= £ ; 4)J:E.
R+r R
25. o xakoit u3 hopMyJ BeIUHCIsIETCS BelnunHa cuibl Jlopenma?
1)F = quBSina; 2) F=JB(Sina; 3)F=-—1%_; HF=-pWp.s.
4re,r dx

26. KoTopas 13 HHKeNpUBeSHHBIX (HOPMYI IBISETCS ONpeieeHHeM HHIYKTHBHOCTH KOHTYpa?
D)L= pun’v; 2) L=9; 3) g=—Ld—J; 4) =2
1 dt @
27. KoTopasi u3 HIKEPUBEACHHBIX (OPMYIT MIPEACTABISIET COO0H MHAYKTHBHOE CONMPOTHBIICHNE
KOHTYpa EpeMEHHOMY TOKY?
1) R=%; 2) R=p§; 3) Rc=$; 4) R, =wL;
28. Kakue kosebaHusi Ha3bIBAIOTCS BBIHYKICHHBIMH JJICKTPHYCCKUMH KOJICOaHUSIMU?
1) Konebanunsi, BO3HHMKAaIOIIHE B CHCTEME IMPH COOOIICHHH IEPBOHAYAIBLHOIO 3amaca
SHEPTHH, BCICACTBUE COOCTBEHHBIX CBOMCTB CHCTEMBI U IIPH NPEHEOPEKNMO MaJIbIX MOTEPsIX
9HEPIUH Ha BBIJCICHHUE TEIUIOTHI.
2) Konebanus, CymecTByOLIME B CHCTEME PH HOCTOSHHOM MOMOJHEHHUH 3a11aca SHepryu.
3) Konebanus, nponcxosmiye o MaTeMaTHIeCKOMY 3aKOHY CHHYCa WJIM KOCHHYCA.
4) Konebanus, mnpoucxoifiiue B IeNM C TEPEeMEHHbIM HCTOYHHKOM TOKa C

3NEKTPOJABMKYILEH CHIIOH. & = & -sin (wﬁt)

29. KoTopas 13 HHXKENpUBEAEHHBIX (OPMYIT XapaKTepu3yeT HHAYKTHBHOE CONPOTHUBIIEHUE?
2
R? +[wL—i) ; 2)R =i; 3) Z =4/R? +(wL)2 ; 4R =o0L;
wc wc

5. OIITHKA.

1. Exununa n3aMepeHus: onTHYeCKOH CUIIbL JIMH3bI?

1) crepaguan; 2) mokc; 3) repr; 4) nuonTpuid; 5) metp.
2. Ontuueckast cuia JIMH3bI paBHa 2 a11. Haiinute ee hokycHoe paccTosHue.

1)20cm;  2)25cm;  3)50cm; 4)80cm; 5)1m.
3. B kako#i 3 HMXE MEPEUNCIICHHBIX CPE CKOPOCTh PACIPOCTPAHEHHS CBETa HAHOOJIbIIIAs, €CITU
MIOKA3aTeNH TIPEIOMIICHUS] 3TUX CpPeJl CIIeAYIOIHe:
l)anmmaz - n=2.41; 2)Boga- n=1.33; 3)cmupr- n=1.36; 4)sanTaps- n=1.54.
4. Kakoe 13 clieqyrolMX YCIOBHH YKa3bIBaeT, UTO JIMH3a pacceBaroas?

1) D=3antp; 2) F<10cm; 3) D<0; 4)mn3a BorHyras; 5) nzo0pakeHHe MHUMOE.
5. Kakoe n3 HIKeCIeAyOIMX YCIOBUI YKa3bIBaeT, YTO JIMH3a coOuparoias?

1) nuH3a BBITyKJIast; 2) n300pakeHne B IMH3E MHUMOE;

3) nzobpaxxeHue B auH3e npsamoe; 4) D> 0.
6. UTo MOXHO cKa3aTb 00 yIJIe IajeHus Jiydya CBeTa Ha MOBEPXHOCTh paszielia IBYX Cpell U yrie
MPEeJIOMIIEHHS], €CIIM JIyd BBIXOAUT M3 ONTHUYECKU OoJiee IIIOTHOH Cpenbl B ONTHYECKH MEHee
MJIOTHYIO?
1) yron mageHust GobliIe yria npelOMIICHHS;
2) yrou npenomieHus 60JIble yriia naJeHus;
3) yros npenoMIIeHHUs paBeH yrily MajeHus;
7. Kakol yrom mpenoMiIeHHS COOTBETCTBYET IpPEACIBHOMY YINIy IIOJHOTO BHYTPEHHEro
oTpakeHus?

1)0% 2)45% 3)90° 4)180°.
8. Kak u3menurcs GpokycHoe pacCTOSIHUE CTEKIISTHHOI JINH3BI, €CIIH €€ OIyCTHTb B BOLY?

1) He m3MeHHTCS; 2) YBEIWYHUTCS;  3) YMEHBIIUTCS.

9. JIyu cBeTa nmajaer Ha IpaHULly pasjela ABYX CPeJl C OKa3aTelleM IpelloMIeHus n, U n,. B
KaKHX CJIy4asiX yroJi MajieHusi paBeH yrily NpeaoMiIeHus?
)n>n,; 2)m=ny; 3)mn<n,.
10. JIyist KakuX IPOLIECCOB XapaKTePHO sABJIEHUE UHTephepeHnn?
1) U1 3IEKTPOCTATHIECKUX IIPOLIECCOB;
2) Juisi BCEX BOJHOBBIX IPOLIECCOB;
3) Juis IPOLECCOB PaAMOAKTUBHOIO Paclaia;
4) nis 21€KTPOMAarHUTHBIX IIPOLIECCOB.
11. Kakue BOJHBI yIOBIETBOPSIOT YCIOBHIO KOT€PEHTHOCTH?
1) BOJIHBI, UMEIOLIHE OJMHAKOBbIE (Pa3bl U IOCTOSHHYIO PA3HOCTD JUIMH BOJIH;
2) BOJIHBI, UMEIOIME OJIMHAKOBYIO JJIMHY BOJHBI M TIOCTOSIHHYIO Pa3HOCTb (a3;
3) BOJIHBI, HCITyCKaEeMble OTHUM MCTOYHUKOM;
4) BOJIHBI, UMEIOIIUE PA3IMYHYIO JUIMHY U IIOCTOSIHHYIO (a3y.
12. Kakue BosiHbI MOTYT HHTEp(hEPUPOBATH?
1) BOJIHBI OT OZJHOI'O UCTOYHMKA CBETA;
2) BOJIHBI, PACIPOCTPAHSIONIMECS B OJHOMU MIOCKOCTH;
3) BOJIHBI, UMEIOIHE OJIMHAKOBYIO DHEPTHIO;
4) BOJIHBI OJMHAKOBOMN JUIMHBI U IIOCTOSIHHOM pa3HOCTH (a3.
13. TIpu kakoii pa3HOCTH X0/1a BO3HUKAET yCUIICHHE KOeOaHuii pu nHTepdepeHnmn?
1) npu pa3HOCTH X0/, PABHOM YETHOMY YMCITY JUIMH ITOJYBOJIH;
2) npu pa3sHOCTH XOJ1a MEHbLIE [UIMHBI BOJIHBL;
3) npu pa3sHOCTH X0/1a, PABHOH LieNoMy 4uciy ¢as;
4) npu pa3HOCTH XO/1a, PAaBHOH HEYETHOMY YHCITy JAJIMH HOJYBOJH.
14. IIpu xakoit pa3HOCTH X0Ja BO3HHKAET oci1abiaeHue koaebaHuil npu uHTephepeHnnn?
1) npu pa3HOCTH X0/, PaBHOH LIETOMY YUCITY AJIMH MOJYBOJIH;
2) 1pu pa3sHOCTH X0/, PABHOH HEYETHOMY YHCITy JUIMH II0JYBOJIH;
3) mpu pa3HOCTH X0J1a MEHbBIIE [UTUHBI BOJIHL,
4) mpu pa3HOCTH XO/1a, PABHOW YETHOMY YHCITY (a3.
15. Kakoe Qusnyeckoe siBI€HUE OTHOCUTCA K JU(PaKLUU BOIH?
1) siBIeHHE HAJOKEHUs BOJIH, B pE3yIbTaTe Yero IOJyYaeTcs ONpeAesieHHas KapTHHA
MaKCUMyMOB 1 MUHUMYMOB;
2) siBIICHHE OTMOAHMS BOJHAMH IIPEIISTCTBYS;
3) pasnoxeHne 0er0oro CBeTa Ha COCTABIISIOIINE [BETA,
4) siBIeHHE ocIabJIeHNs CBETOBBIX BOJIH P PAacIIPOCTPAHEHHHU B CpeIe.
16. IIpu KakoM yCIOBUH MOKHO HaOMOAaTh AU(PPAKIIIO BOJIH?
1) ecnu AyMHA BOJIHBI BO MHOTO pa3 MEHBIIIE pa3MepoB rpeaMeTa’?
2) eciiil AJMHA BOJIHBI paBHA YETHOMY YHCITy aMILUTHTY KOJIeOaHuiA;
3) eciu ATMHA BOJIHBI COM3MEPHMA C JINHEHHBIMU pa3MepaMy MpeaMeTa;
4) ecnu (haza koseOaHU HEMPEPHIBHO M3MEHSETCS.
17. Kakoe siBjieHHE CBHIETENBCTBYET O TOM, UTO CBET IPEACTABIIAET COO0I 1eKTPOMAarHUTHbIE
BOJIHBI?
1) unTepdepeHuns cera;
2) mudpakius CBETOBBIX M 3IEKTPOMArHUTHBIX BOJIH;
3) morsonieHue cBeTa Mpyu pacrpocTpaHeHHH B CPee;
4) cKOpPOCTb PacIPOCTPAHEHHUsI CBETA H 3JIEKTPOMArHUTHBIX BOJH B BaKyyMe.
18. CKoybKO AJIMH BOJH MOHOXPOMATHYECKOTO CBETa C YacTOTOW KojebaHuit v =35 10" Ty
YJOXKUTCS Ha MyTH JiuHOR ¢ =1.2mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°
19. Yrto mnpoucxoaut ¢ JydyoM O€JOro cBeTa MHPH TMPOXOKACHHH dYepe3 TPEXTPaHHYIO
CTEKJIHHYIO IIpU3MYy, €CIM II0Ka3aTelb IIPEJIOMIICHHs MPH3MbI OOJbIIE MOKa3aTels
MIPEIOMJICHUS OKpYIKaroIel cpeabl?



1) JIyu cmemaercst BBIXO/s M3 HPU3MBI B HANIPABJICHUH NAPAJIJIEIbHOM HadyallbHOMY;
2) Jlyu oTkionsiercs;
3) JIyu OTKIOHSIETCS K BEPIIMHE ITPU3MBI M [IPH 3TOM pa3jiaraeTcsi Ha LBETHBIC MyYKH;
4) JIy4 OTKIOHSAETCSI K OCHOBAHMIO MIPU3MBI M TIPU 9TOM Pa3JiaraeTcsi Ha [BETHBIC MTYYKH.
20. Kaxue ¢u3ndeckue SBICHUS MPOUCXOMAT C JIydOM OEJIOro CBeTa IPH IPOXOXKICHUU 4Yepe3
CTEKJISIHHYIO TPEXIPaHHYIO MpU3My?
1) unrepdepenuus;
2) nudpakuus U npesoMIIeHHE;
3) npenomIieHHE U AUCTICPCHS;
4) narepdepeHuust u upaxuus.
21. Jlyun Kakoro MOHOXpPOMAaTHYECKOTO CBETA MMEIOT HANOOJIBIIYIO JUINHY BOJIHBI?
1) duoneroBbie;  2) opamxeBsie; 3) 3eneHble;  4) KpacHbIE.
22. JIlyun Kakoro MOHOXPOMAaTHYECKOTO CBETA MMEIOT HAaNOOJIBIIYIO YacTOTy KoJaeOaHuit?
1) 3enenste;  2) cunme; 3) KpacHble;  4) OpaH)KEBBIE.
23. Yto ompenensieT LBET Jyya ¢ TOUYKU 3pEHHUs] BOJTHOBOW MPUPOABI cBeTa?
1) ammuTya KonedaHuii; 2) CKOPOCTh PacpOCTPAHEHHS BOJIHBI;
3) daza xonebanuii BOmHbI, 4) AMMHA BOJHBI; 5) 4acTOTa BOJIHBI.
24. Tlo xkaKOMy 3aKOHY PacCEHBAIOTCS CBETOBBIC JIy4dH B aTMmOc(hepe?
1 1

DA A 3) FIRAE
25. B 4eM cOoCTOUT pa3iudyue MeX/y €CTCCTBEHHBIM H ITOJIIPU30BAHHBIM CBETOM?
1) B cKOpOCTH PacIpOCTPaHEHUsI CBETOBOM BOJIHBI;
2) B IUIOCKOCTH KOJICOAHHMH HANPSXKCHHOCTEH 3JIEKTPUYECKUX U MarHUTHBIX BEKTOPOB CBETOBOM
BOJIHBI;
3) B OTJIOLICHUH CBETOBOI BOJIHBI BEI[ECTBOM;
4) B paccesiHUM CBETa MEJIKMMH YaCTHULIAMU U MOJICKYJIAMH BEIECTBA.
26. Kakue BelecTBa Ha3bIBAIOT ONTHYECKA aKTUBHBIMHA?
1) KOTOpbIE MOTJIOMAIOT CBET;
2) KOTOpbIE U3MEHSIOT HallpaBJIEHUE PAaCIIPOCTPAHCHNUS CBETA;
3) KOTOpbIE BPaIlAIOT IJIOCKOCTD MOJSIPU3AIIUH CBETA;
4) KOTOpBIE pa3JlararoT OENbIi CBET B I[BETHOMN CHEKTP.

6. OCHOBBI ATOMHOW U SIIEPHOM ®U3UKMU.
1. KanroBast ¢pu3uka u3yuyaer siBJICHUSL:
1) nmpoucxoasye co CKOPOCTIMH CPABHUMBIMHI CO CKOPOCTBIO CBETA;
2) NpoMCXOASIIMe B MAaKpOMHUpE, NPHU OOBICHEHHH KOTOPBIX Kiacchyeckas (M3MKa HHOTIA
BCTPEUaeT 3aTPyJHCHHUS;
3) mpoucxozsiIre B MAKpOMUPE, KOTOPBIE KiIaccHuecKast (pH3HKa OOBSICHUTH HE MOXET;,
4) mpoUCXOAAIINE IPU BBICOKUX JTABICHHUAX U OYEHb BBICOKUX TEMIICPATypax;
5) yka3aHHBIE B IyHKTax 1) u 3).
2. KBanToBas runoresa [lianka COCTOUT B TOM, YTO:
1) u3ny4yeHue U MOIVIOLICHHE CBETA MPH BBICOKUX TEMIIEPATypax MPOUCXOAUT HENpPEpBIBHO, a
IIPU HU3KHX — JUCKPETHO, T.€. ONPEEISHHBIMU MOPLUHUAMH (KBaHTaMH);
2) u3nmydeHHe CBeTa IPOHCXOIHUT AUCKPETHO, a IOIJIOMICHNE — HENPEPHIBHO;
3) u3iTy4YeHHe M MOTJIOIEHHE CBETa TPOUCXOAUT TUCKPETHO;
4) u3nyYeHUe U TIOTJIOIICHHE CBETa IMPOUCXOMUT TOJBKO INPH MepexoJe aroMa M3 OJHOTO
CTAIMOHAPHOI'O COCTOSHUS B JAPYTOE;
5) xBaHT cBeTa (PoTOH) 00MaAaeT KaK KOPIYCKYISPHBIMH, TaK H BOTHOBBIMH CBOHCTBAMHU.
3. Kax U3MeHHTCS 9acTOTa U3IydEHHUs, CIIH SHEPTHUIO KBAHTA YBEJIMYIUTCS B 2 paza?
1) yBenuuutcs B 4 paza; 2) yMeHbIIUTCs 4 pa3a; 3) HE UBMEHHTCS;
4)yBennuuTcs B 2 paza;  S5) yMEHBIIUTCS B 2 pasa.
4. Kakas dopmyina onpezenser uMiryiasc GporoHa?

D) p=me; 2) p=hl; 3) p=ﬁ; 4) p=hl H p=ﬁ;
c A c A

5) Bce mpuBeACHHbIC B MyHKTaX 1,2 1 3 GOpMyJIbI SBISFOTCS MPaBUIBHBIMU.

5. OT KaKuX [apaMeTPOB 3aBHCHUT 3Ha4YCHHE (POTOTOKA HACBIIICHUS?

1) ot sHepruu otoHa; 2) OT CBETOBOTO MOTOKA; 3) OT 4aCTOTHI O0JIYYAIOLIErO CBETA;

4) OoT CBETOBOrO IMOTOKAa M OT YAaCTOTHI OOJy4YAroOIIEro CBeTa; 5) OT CKOPOCTH BBUICTAOIINX

JNIEKTPOHOB.

6. Ypasuenue poroaddexra npu ycinoBun 3anupanus GOTOTOKA UMEET BU:

2
1) hv:A+%; 2) hvy=A; 3) hv=A+eUy; 4) hv=myc; S)h%:p.

7. Kakue ¢akTopsl onpenensoT KpacHyto rpanuiy Gpotoaddexra?

1) sHeprus ¢orona; 2) HanpsKeHHE MEX/Y aHOJOM M KaToJOM; 3) JUIMHA CBETOBOW BOJIHBI;

4) BelecTBO aHO/Ia; 5) BEIIECTBO KAaTOAA.

8. Ilpu ocBellleHNH MIACTHHBI 3eJeHbIM cBeTOM (hoTodddekra Het. byner nu oH HabIrOgaTHCS
IpU 00JIyYSHUH TOM JKe MIACTUHBI KPACHBIM CBETOM?

1) mer;

2) na;

3) Gyzer, eclii HHTEHCUBHOCTh KPACHOT'O CBETA OOJIbIIIe, YeM HHTEHCUBHOCTD 3€JICHOTO CBETA;
4) Her, T.K. pab0oTa BBIXO/Ia AIEKTPOHA U3 TIACTHHBI OYIET elle OobliIe;

5) HeT oTBeTa.

9. JlaBneHue, oka3bIBaEMOE Ha TeJla DIEKTPOMATHUTHBIM M3JTy4eHHEM, MOXKHO O0BSICHUTH?

1) ToNBKO Ha OCHOBE KBAHTOBOW TEOPHU;

2) TOJBKO Ha OCHOBE BOJHOBOH TEOPHU;

3) Ha OCHOBE KBaHTOBOH U BOJIHOBOW TEOPHH;

4) MCronb3yst AU Pa3IMYHBIX TEJ pa3HbIC TEOPHH;

5) BO3HUKHOBEHHEM MEXaHHUYECKHUX CHJI 32 CUET HJICKTPOMArHUTHOTO IOJIS.

10. OarHaKOBO JIK 1aBlICHHE, OKAa3bIBAEMOE CBETOM, Ha YEPHYIO WK OCITyr0 MOBEPXHOCTb.

1) omuHaKoOBO;

2) Ha Geyio IIOBEPXHOCTb JaBJIE€HHE CBETa OOJIbLIE;

3) Ha 4epHYIO OBEPXHOCTD JIaBJICHHs CBETa OOJIbIIIE;

4) pe3ysbTaT 3aBUCHT OT JUIMHBI CBETOBOW BOJIHBI, aJA0IICH Ha 9TH MOBEPXHOCTH;

5) pe3ynbTar 3aBHCUT OT 3HEPTUH (POTOHOB.

11. Kakue cpoiicTBa cBera noarsepxaer 3¢pdexr Komnrona?

1) apext KomnroHa He JaeT BO3MOXKHOCTH JINaTh BBIBOJIBI O CBOCTBAX CBETA;

2) BOJHOBBIE CBOICTBA CBETA;

3) KBaHTOBO-BOJIHOBBIC CBOWCTBA CBETA;

4) KBaHTOBBIE CBOWCTBA CBETA;

5) Ha ocHoBe O(dexkra Komnrona MOXHO caenaTh, BBIBOJ, YTO CBET CHOCOOEH
PacHpoCTPaHATHCS TOIBKO B ADCOJIIOTHO YIIPYTHX Cpenax.

12. B kakoMm ciy4yae 3Heprus aroMa BOAOpOAa OoOJibllie: KOTZa JJIEKTPOH HAXOJUTCS Ha
YIAJICHHOM OT siipa OpOUTE WK Ha caMoii OJIM3KOH K sapy?

1) Ha ynaneHHoO# ot sipa opOure;

2) Ha caMoii OJIM3KOIA K sIpy opouTe;

3) sHeprus aToMa OIMHAKOBA B 000OMX CITydasix;

4) aToM BOJOpOJa MMeeT HauOONBIIYIO PHEPrHI0O B MOMEHT Iepexoja ¢ ONu3Koi opOMTHI Ha
YIAJICHHYIO;

5) HeT oTBeTa.

13. Ha kaky cTalMoOHapHYI0 OpOUTY HEPEXOAUT IEKTPOH B aTOME BOAOPO/A MPH HCITYCKaHUU
BHIMMBIX JTydei?

1) co BTOpOIi Ha TEPBYIO;

2) ¢ nr000i Ha MEPBYIO;

3) c nepBoii Ha JIIOOYIO;



4) ¢ moboii Ha TPETHIO;

5) c m00oii Ha BTOpYIO.

14. Vimeetcst 1 CBsI3b MKy YaCTOTOM OOpalleHusl AIEKTPOHA BOKPYT spa aToMa BOJOpOJa U
YacTOTOH ero U3IydeHus1?

1) nmeercs;

2) He umeercs;

3) umMeercs, eClid 4acTOTa OOpAIEHHUS ITEKTPOHA MHOTO OOJIBIIIEe YaCTOThI U3ITyYCHUS,

4) uMeercss TOJNBKO Uil OpOUT, paaMychl KOTOPBIX  YJOBICTBOPSIOT ~COOTHOLICHHIO:

m,v,r, =n 7

5) nmeeTcs, eciii 4acToTa OOPAIEHUs MJIEKTPOHA MHOTO MEHbBIIE YaCTOThI H3TyYEeHUs.

15. CkonbKO KBAaHTOB C Pa3IMYHON 3HEPIUEH MOXET UCIyCKaTh aTOM BOJOpOJa IIPU Mepexojie
JJIEKTPOHA C TPEThell OpOUTHI Ha TIEPBYIO?

1) onuH KBaHT; 2) ABa KBaHTa; 3) TP KBaHTA; 4) 4eThIpe KBAHTA; 5) IATh KBAHTOB.

16. Cornacno rumnorese ae bpoitns:

1) TOABKO DNEKTPOHBI 00JanalOT HapsiLy € KOPIYCKYJIAPHBIMM TaKKe M BOJHOBBIMH
CBOICTBaMU;

2) ToaBKO (POTOHBI 00IANAIOT KAaK KOPIYCKYIIPHBIMH, TAK ¥ BOJHOBBIMHU CBOICTBAMH;

3) YacTHIBI He MOTYT 00J1a1aTh BOJTHOBBIMH CBOMCTBAMH, €CJTH MX pa3Mepsl Tpebimaior 1078 m;
4) mobast yactuna 00agaeT Hapsay ¢ KOPIYCKYJISIPHBIMH, TAK)KE U BOIHOBBIMH CBOWCTBaMH;

S) BonHBI JFO0OW TPHUPOIBI 00MaNalOT, B TOW WIM HHOW CTENEHH, KOPIYCKYJSPHBIMH
CBOWCTBaMH.

17. W3 COOTHOWICHUS HEONPEICICHHOCTEH J/Isi KOOpPAMHAT ¥ HMIYJIbCOB (Hampumep,

Ax-Ap > i) CIemyer:
2z

1) €CJIM MUKpOYaCcTULla HAXOAUTCS B COCTOSIHUHN C JOCTATOYHO TOYHBIM 3HAUYCHHUEM KOOPAWHATHI
(AX d 0) , TO COOTBETCTBYIOLIAsA IPOCKIHA €€ HMITyJIbCa B 3TOM COCTOAHHUHU OKa3bIBACTCA

COBEPIICHO HEONpeneneHHoi (Ap, — ©), 1 Ha0GopOT;

2) MUKpOYacTHI]a HaXOIWUTCSI B COCTOSHHHM, KOTJAa HH €€ KOOPAWHATY, HU COOTBETCTBYIOLIYIO
MIPOEKIIMIO €€ UMITYJIbCA TOYHO ONPEAENIUTh HEellb3s;

3) eciii MHKPOYACTHIA HAXOJUTCS B COCTOSIHUM C TOYHBIM 3HAYEHHEM KOOPJHMHATBI, TO H
3HAYEHHE COOTBETCTBYIOLICH IPOCKIHMM €€ HMITYyJbCa B 3TOM COCTOSHHHM MOXXHO TOYHO
OIPE/IeIIUTh;

4) 4ro yacTHIa 0061a1aeT OJHOBPEMEHHO KOPIIYCKYISPHBIMU M BOJTHOBBIMHU CBOMCTBAMU;

5) 4TO dYacTMIA HE MOXET OJHOBPEMEHHO O00JaJaTh KOPIYCKYJISPHBIMH M BOJHOBBIMH
CBOMCTBAMH.

18. ®wusnyeckuii CMBICT BOMHOBOH (yHKIMM (y - (YHKIHH), ONHCHIBAIOIICH COCTOSHHE
YaCTHUIIBI COCTOMT B TOM UTO:

1) 3HaYeHHE BOJHOBOH (PYHKIIMH PaBHO BEPOSTHOCTH HAXOKACHHS YAaCTHIIBI B JIEMEHTE 00beMa
dV B MOMEHT BpeMeHH f.

2) BOMHOBasE (YHKIMS OIPEAENISET ITOJIOXKECHUE YACTHIBI B IIPOCTPAHCTBE B JAHHBIH MOMEHT
BPEMEHH /.

3) KBaApaT MOJYJIsl BOJIHOBOH (DYHKIIMU paBEeH OTHOLIEHHIO BEPOSITHOCTH HAXOXKACHUS YaCTULIBI
B MasioM o6beme dV K 3ToMy 00beMy (IUIOTHOCTH BEPOSITHOCTH);

4) 3Has BOJHOBYIO (YHKIHIO, MOXHO OINPENEIUTh TPAECKTOPUIO [BIDKCHHS 4YacTHIBl B
IIPOCTPAHCTBE;

5) HeT oTBeTa.

19. Kakoe u3 yTBepxaeHui spisiercst BepHbIM. YpaBHenue Llpenunrepa

(AW+%(E—M)I// =0J:

1) cTporo qoKa3pIBacTCsi MATEMAaTHYECKUMU METOAaMH;

2) IMeeT peryisipHOe pelieHHe Npu JIOOBIX 3HAYCHMSAX NapaMeTpa FE (IOJHOW 3HEpruu
YaCTHUIIBI);

3) UCIOJIB3YIOTCS TOJIBKO JJISl PELICHUS 3a4au 00 SHEPreTHYECKUX YPOBHSX 3JIEKTPOHA B aTOME
BOJIOPOIA;

4) mocTynupyeTrcs Tak )K€, KaKk B KJIACCHYECKONH MEXaHHKE IOCTYJIHUPYETCS BTOPOH 3aKOH
HeroToHa.

20. Kaxoe U3 NpHBEACHHBIX YTBEPXKACHHUH sBisieTCs HeBepHBIM. COOCTBCHHBIN MEXaHHMYECKUI
MOMEHT UMIIyJibca (CIMH) L 3IEKTPOHA:

1) BBeneH 1ust oobsicHenus onbiToB lllTepHa u [epiaxa 1o paciieruieHuIo y3Koro Mmy4ka aToMOB
BOJIOPOJIa B CHJIBHO HEOJJHOPOJHOM MAarHUTHOM IIOJIE;

2) 3TO BHYTPEHHEE HEOTHEMIIEMOE CBOMCTBO JIEKTPOHA, IOJJOOHO €ro 3apsiay U Macce;

3) KBaHTOBAs BEJIMYMHA, HE UMEIOLIAs KJIACCHYECKOr0 aHaJIora;

4) KBaHTyeTCs 0 3aKOHY L, :h,/s(s + 1) , TJIe S - CHUHOBOE KBAHTOBOE YHUCJIO;

5) ecTh BeIMYMHA CKAJISPHAS.
21. YTBepIeHHE: «B OJHOM M TOM X€ aTOME HE MOXET ObITh 0oyiee OJHOrO 3JICKTPOHA C
OJIMHAKOBBIM HAOOPOM YeThIPeX KBAHTOBBIX YUCEN 1, /, m, U m » OPEACTaBIsIeT co00i?
1) Bropoit nocrynar bopa;  2) npunnun [aynu;  3)runoresy ae bpoiins;
4) runoresy [lnanka; 5) NPUHLKIT HEPA3TMIMMOCTH TOXK/IECTBEHHBIX YaCTHII.
22. Slapo aTOMOB y H30TOIIOB OHOTO U TOTO K€ dJIEMEHTa colepKar?
1) oaMHAKOBOE YUCIO HEUTPOHOB, HO PA3IMYHOE YHCIIO IIPOTOHOB;
2) 0AMHAKOBOE YMCIIO MIPOTOHOB, HO PA3IMYHOE YUCIIO HEHTPOHOB;
3) KOJIIMYECTBO HEHTPOHOB PABHO KOJIMYECTBY IIPOTOHOB;
4) OIMHAKOBOE YHCIIO AIICKTPOHOB;
5) pasnu4HOE YKCIIO IEKTPOHOB.
23. Kakue yTBep>KIeHHs I SHEPIUU CBSI3H spa ABIISIIOTCS BEPHBIMU?
a) SHeprus CBS3M sJipa PaBHA TOM SHEPTHM, KOTOPAs BBIAGNSETCS NPU OOpa3OBaHUM s1pa M3
OT/IEIBHBIX YaCTHIL;
0) SHeprus CBSI3M sapa — 9TO BHEPrus, HeoOXoauMmas Ul MOJHOTO PAcCIUEIUIeHus sapa Ha
OT/EJIAaHHBIE YACTHIBI (HyKJIOHBI);
B) SHEPIHUs CBS3H s1J(pa paBHA TOM YIHEPIUH, KOTOPAs MOTJIOMAETCS IIPU CHHTE3€ sApa.
1) TonmbKO yTBEpXKIEHUE a); 2) TOIBKO yTBepkAeHHe 0); 3) TOJIBKO YTBEPKACHHE B);
4) ytBepxkaeHus a) u 0);  5) yrBepxaeHus 0) u B);
24. JledexT Macchl sipa 3T0:
1) BenMuMHA Pa3HOCTH CYMM MAacc BCeX HyKJIOHOB U 00pa30BaHHOIO U3 HUX aTOMHOTIO si/Ipa;
2) OTHOILIEHHE MEXIy CyYMMapHOH Maccoil HYKJIOHOB, HE CBSI3aHHBIX MEXIYy CO0OM, u
CyMMapHOH Maccoil TeX e HyKIOHOB, CBSI3aHHBIX MEXy COOO0M B siipe aToMa;
3) BeNMuMHA, HAa KOTOPYIO BO3pacTaeT Macca BCEX HYKJIOHOB NpH O0pa3oBaHMM M3 HHX
aTOMHOTO S7pa;
4) pasHOCTb MEXIYy CyMMapHOH Maccoil HEHTPOHOB M CyMMapHOH Maccoil NPOTOHOB,
coJepKaIUXCs B SApE;
5) paclieIuIeHue sJjpa Ha OTJebHbIe HyKJIOHBI.
25. Kakas u3 nnpuBeZicHHBIX ()OpMyJI OITHCHIBAET OCHOBHON 3aKOH PaJMOaKTUBHOIO pacnana?
p n=nge gy J=fee™ ) N=Net a1 =220 )
B A
a=AN,-e”
26. Kakoii 3apsi UMEIOT ¢ — YacTHIa, [ —4acTulla U y — U3jlydeHue?
1) o —uacTHLa — NOJNOXKUTENbHBINA; [ —4acTULla — OTPULATENbHBIH; y —H3IydeHHe HEe MMEeT

3apsa;



2) o —dacTHLa — OTPULATENbHbIH; [ —4acTHLA — MOJOKUTEIbHbIH; y — H3JIydeHHe HE MMeeT
3apsiza;

3) ¢ —dvactMnma — He HMeeT 3apsja; [ —uacTMUa — OTPHUUATENbHBIH; y —H3JIydeHHue -
IOJIOKHUTEIIbHBIH;

4) a— 4vacTMua — NOJIOXKUTENBHBIN; [ —vacTHLA — HE MMEeT 3apsja; y — HM3JIydeHHe -
OTPULATENBHBIH;

5) « — 4acTula — NOJIOKUTENbHBIN; [ — 4acTULa U y — U3JIyYeHHE - HE UMEeT 3apsia;

27. Kakue simepHble MpPOLECCH MPUBOIAT K CTPYKTYPHOW IEpecTpoike saep aToOMOB, a KaKHe
Her?

1) a—, f— pacnaj He U3MEHSIOT COCTaB spa, ¥ — U3JIydCHUE — U3MCHSCT;

2) o—pacnanu y —Hu3IydeHHE U3MEHSIOT COCTaB A1pa; [ — pacnaj HeT;

3) f—pacnagu y—u3jny4eHHe U3MEHSIOT COCTaB SAPa; ¢ — PACIaj HeT;

4) a—, [ — pacnajx U3MEHSIOT COCTaB Spa, ¥ — W3Iy4CHHE — HET;

5) a—, f— pacnag u y— WU3IyYCHHE U3MEHSAIOT COCTaB s/pa;

28. Kakue peaknuy Ha3bIBalOTCS SAEPHBIMU?

1) peaxumnu, Ipu KOTOPBIX PO MOTIOMIAIOT SHEPTHIO;

2) peakIiuu, Py KOTOPBIX SAPO UCITYCKAIOT YHEPTHIO;

3) mpeBpamieHusi aATOMHBIX Siep NPH B3aUMOJCHCTBHH UX C DJIEMEHTAPHBIMU YaCTULAMH WU
Apyr € Apyrom;

4) BepHBI BCE ONpE/IEICHNsT JaHHbIC B TyHKTax 1-3;

5) cpenu DaHHBIX ONpPEENICHNI HET BEPHOTO.

29. Jlnsd TmpoTeKaHMS YHOPABISIEMOHM SIEpHOM ILEMHOM peaknuu HEoOXOAMMO, YTOOBI
K03 HUIHMEHT pa3MHOKEHHST HEHTPOHOB OBLI:

1) bonbme 1; 2) pasen 1; 3) mensie 1; 4) mensmre 10;

K03 HUIHMEHT pa3MHOKEHUST HEHTPOHOB MOYKET MPHHUMAThH 000 3HAUCHHE.

30. SlnepHble peakUy CHHTE3a JETKUX SIep aTOMOB Ha3bIBAIOTCS TEPMOSIEPHBIMHU, IOTOMY YTO
OHH BO3MOXHBI:

IIPU HU3KUX TEeMIIepaTypax;

HpH BBICOKHX TeMmmepaTypax (mopsaxa 103 - 10° K);

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

HpH CBEPXBBICOKHX TeMmmneparypax (nopsaka 107 — 10° K);

IIPU TEMIIepaTypax, yKa3aHHBIX B IIyHKTax 2) U 4).

4. METOJAUYECKHUE MATEPHAJIbI, ONIPEJAEJSIOIIME IPOLEYPbBI
OLIEHMBAHWSI 3HAHUM, YMEHUM, HABBIKOB M (MJIH) OITBITA
JESITEJABHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUS
KOMIETEHLMAI

IIpuBoxsTCS BUIBI TEKYILETO KOHTPOJIS U KPUTEPUU OLEHUBAHHS YU€OHOH AesATEIbHOCTH
IO KaXIOMYy €€ BHIy IO CEMECTpaM, COIJIACHO KOTOPBIM IIPOMCXOIUT HAYHCIEHHE
COOTBETCTBYIOLIHX 0aIoB.

JlexuMu OLEHUBAIOTCS MO IMOCEMIAEMOCTH, AKTUBHOCTH, YMEHHIO BBLIEIUTH TJIABHYIO
MBICITB.

JlabGoparopHble M INPAKTMYECKME 3aHATHSA OLIEHUBAIOTCA 10 CaMOCTOSTEIbHOCTH
BBITIOJIHEHHS PabOTHI, aKTUBHOCTH PabOTHI B ayTUTOPHH, IPABUILHOCTH BBITIOTHEHHMS 3aJJaHUH,
YPOBHS HOATOTOBKH K 3aHATUSM.

CaMocTosTenbHas paboTa OLEHHBAETCS IO KAaueCTBY M KOJUYECTBY BBINOJTHEHHBIX
JIOMaITHUX paboT, IPaMOTHOCTH B 0(OPMIICHIH, IPAaBUIBHOCTH BBITIOTHEHHUS.

IIpomexyToyHast aTTecTalMs IPOBOAUTCA B (JOpPME 3aueTa U IK3aMeHa.

Kputepnu oneHku 3adera WM dK3aMeHa B TECTOBOH (opme: KOIMYecTBO OaioB WM
YZOBICTBOPUTENHHO, XOPOIIO, OTIMYHO. [ MONyYeHHsI COOTBETCTBYIONIECH OI[CHKU Ha 3adeTe
WM 9K3aMEHE M0 KypCy MCHOJIB3YETCsl HAKOIMTENIbHAsL CUCTEeMa OaJUIbHO-PEHTHHIOBON paboThI
cTyaeHTOB. VIToroBas OLeHKa CKJIAIbIBAETCS M3 CyMMBbl OaJJIOB MJIM OLIEHOK, MOJYYEHHBIX I10
BCEM pazJieslaM Kypca ¥ CyMMBI 0aJUIOB IOJy4EHHOH Ha 3a4eTe MM 3K3aMeHE.

Kpurtepun oueHku ypoBHs 3HaHMIl CTYAEHTOB C MCIOJB30BAHHEM TECTa HA 3a4eTe HIIH
9K3aMEHE MO y4eOHOH AMCLUILIMHE

Onenka XapaKkTepuCTUKU OTBETA CTYICHTA
OTtnnuHO 86-100 % mpaBHIBHBIX OTBETOB
Xopomio 71-85 %
Y I0BIETBOPHUTEIIEHO 51-70%
HeynosneTBopuTenbHo Menee 51 %

KonuyecTBo 0auioB M OLEHKa HEYZOBJIETBOPUTENIBHO, YIOBJIETBOPHUTENHHO, XOPOLIO,
OTJIIMYHO OIPEAENAIOTCS IPOrPaMMHBIMH CPEJICTBAMH II0 KOJIMYECTBY IPABHUIIBHBIX OTBETOB K
KOJIMYECTBY CIIy4aiHO BEIOPAHHBIX BOIPOCOB.

Kpurepuu onjeHMBaHUs KOMIIETEHLUH ClIeIyIOue:

1. OrBersl HUMEIOT TMONHbIE pemieHus (C TpaBHIBHBIM OTBeTOM). UX conepkaHue
CBHUJETENbCTBYET 00 YBEPEHHBIX 3HAHMAX OOydalolerocs M O €ro YMEHMH pelaTb
npodeccroHanbHbIe 3aa41, OLICHUBACTCS B 5 0a/UI0B (OTIIMYHO);

2. Bosee 75 % 0TBETOB MMEIOT MOJHBIE PEIICHHUS (C PaBUIBHBIM OTBETOM). VX comepkanue
CBHJETENbCTBYET O JOCTaTOYHBIX 3HAaHMAX OOydarolerocs M €ro yYMEHHH pelaThb
npodeccronanbHble 3a1a4n — 4 Oata (Xoporo);

3. He wmenee 50 % OTBETOB HMEIOT NOJIHBIE pemieHHs (C NpaBHIBHBIM OTBeTOM) Mx
coziep)KaHue CBUAETENBCTBYET 00 YIOBIETBOPHTEILHBIX 3HAHUSAX OOYUYarOLIErocss U O ero
OrpaHMYEHHOM YMEHUM pelaTh NpodecCHOHAIbHBIE 3a/laul, COOTBETCTBYIOLIME €ro
Oynymeit kBanudukauuy — 3 6asa (yI0BIETBOPUTENBHO);

4. Menee 50 % oOTBETOB HMMEIOT peLIeHHs C IpaBHIBHBIM OTBeTOM. MX conepxaHue
CBHJCTEIBCTBYET O CJa0bIX 3HAHUAX OOYyYaloIerocss W ero HEYMEHMH pelaTh
npodeccHoHalIbHbIE 3a1aul — 2 Oasuia (HeyJOBIETBOPUTENIBHO).

5. OueHka «3a4TEHO» COOTBETCTBYET KPHUTEPUSIM OLEHOK OT  «OTIMYHO»  JIO

«YJIOBJIETBOPHUTEIBLHOY.

6. O1eHKa «HE 3aUT€H0» COOTBETCTBYET KPUTEPHIO OLIEHKU «HEYI0BJIETBOPHTEILHO



