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1 OBIIME MMOJIOXKEHUSA

OneHouHble MaTepuUaibl — O3TO COBOKYIMHOCTh Y4YeOHO-METOAMYECKHX MaTepualioB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OLICHKM KayecTBa OCBOEHHS OOy4YalOIMMUCSA JAHHOM JUCLUUIUIMHBI KaK YacTU OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBl.

Ilenb — OLEHUTH COOTBETCTBHE 3HAHWW, YMEHMA U YPOBHS TNPHOOPETEHHBIX
KOMIIETEHIIMI 00yyaronmxcs efisiM U TpeOOoBaHUSIM OCHOBHOM 00pa30BaTeIbHOM MporpaMMsbl B
X0/JI€ IPOBEACHUS IPOMEXKYTOUHOM aTTeCTalUH.

OcHoBHas 3afaya — OOECHEYUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMA,
3aKpeIJIEHHBIX 32 AUCLHUIUIMHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTanus MPOBOAMUTCS B (hopMe IK3aMeHa B IIEPBOM U BTOPOM CEMECTPAxX U 3aueTa B TPEThEM
ceMecTpe.

@dopma MpoBeIEHUsT D5K3aMEHAa — YCTHBI OTBET IO TEOPETHMUYECKUM BOIPOCAM,
c(hOpMYJIUPOBAHHBIM C YY4E€TOM COJEp>KaHUSl y4eOHOM NUCUUIUIMHBI U PElIeHUEe MPAKTHUYECKUX
3anay. @opma mpoBeNEHUS 3aueTa — IHUCBMEHHBIM ONpPOC MO TEOPETUYECKUM BOIIpOCaM U
pelleHre MpakTUYeCKUX 3a/1ay.

2 OIIUCAHUE IMOKA3ATEJIEA 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTh KaXKJOW KOMIOTEHLUUH (WIM €€ 4acTH) B paMKax OCBOCHHUS JaHHOM
JVICIIATUTMHBI OIICHUBAETCS B TIPOIIECCE MMPOBEICHHS SK3aMeHa B (popme OaabHON OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPYKUBIIUI BCECTOPOHHEE, CUCTEMATUYECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IIPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE ITPOrPAMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIA C JOIOJHUTEIbHON
JUTEpPATypoil, pPEKOMEHI0BaHHOM MporpamMoi. Kak mpaBuiio, OlleHKa «OTJIMYHOY» BBICTABJISETCS
CTyJ€HTaM, YCBOMBLIMM B3aUMOCBS3b OCHOBHBIX IOHATHH IHUCLUMIUIMHBI B MX 3HAUYE€HUU JUISA
npuodperaeMoii npodeccuu, MPOSBUBIINM TBOPUYECKHE CIOCOOHOCTH B MOHUMAHUH, U3JI0KEHUHU
U MCII0JIb30BaHUU y4eOHO-IIPOrpaMMHOT0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXHMBIIMKA TIOJHOE 3HaHHWE Y4yeOHO-
IIPOrPaMMHOI0 MaTepHUasa, yCIEIHO BhINOIHIONIINN IPeyCMOTPEHHBIE B IpOrpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JUTEPATYPY, PEKOMEHJIOBAaHHYIO B mporpamme. Kak mpaBumio, oneHka
«XOpOILIO» BBICTABISAETCSA CTYACHTAaM, IOKA3aBIIMM CHUCTEMATHYECKUH XapakTep 3HAHUM IO
JUCIUIUINHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHHI0 W OOHOBJIEHHIO B XOJI€
JanpHeimei yue6Hoi paboTsl M MpohecCUOHATBHOM 1eATeIbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKMBIIUI 3HAHHUA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepHaja B 00beMe, HEOOXOJUMOM i JajbHeWIed yueObl |
npejcTosimell paboThl MO CHENMATBbHOCTH, CIPABJSIIONIMICS C BBIIOJHEHHEM 3aJlaHuM,
[IPEAYCMOTPEHHBIX IMPOrPaMMOM, 3HAKOMBIM C OCHOBHOHM JINTEpAaTypoOH, PEKOMEHIOBAaHHOMN
nporpammoil. Kak mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JOTYCTUBIIMM MOTPEIIHOCTH B OTBETE HA DK3aMEHE M IPU BBIIIOJHEHUH JK3aMEHAIlMOHHBIX
3aJjaHui, HO 00JIaAal0IIUM HEOOXOIMMBIMH 3HAHUSIMU U1 UX yCTPaHEHHs O] PYKOBOACTBOM
IpenoaaBaTes;

«HeyoB/1eTBOPUTEJBHO» BBICTABISAETCS CTYJEHTY, OOHapyKUBIIEMY MpoOenIsl B
3HAHUSAX OCHOBHOI'O Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JIOIMYyCTHBIIEMY IPUHIUIHAIbHbIE
OIIMOKM B BBIMOJIHEHUU MPEIyCMOTPEHHBIX IporpaMMmoi 3anaHuil. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIBHOY» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTh O0yUeHHE WU
NPUCTYNUTh K NPO(ECCHOHATBPHOM AESITENbHOCTH MO OKOHYaHWU By3a 0€3 JOMOJHUTENbHBIX
3aHATUHI 110 COOTBETCTBYIOLIEH JUCLUIIIIMHE.

CdopMHUpOBaHHOCTH KaKJIOH KOMITEHIMH (WJIM €€ YacTH) B paMKaxX OCBOCHUS JTaHHOU
JUCLUIUIMHBI OLIGHUBACTCSA B TPOLIECCEe MPOBEACHUS 3a4deTa B (OpMe OLEHKU «3auyTeHO» WU
«Hesaureno».



OneHka  «3a4TEHO» BBHICTABJISIETCS  CTYAEHTY,  KOTOPbIi  MPOYHO  YCBOWII
IIPEyCMOTPEHHBIN MPOrpaMMHBIM MaTepuai; MPaBWIbHO, apryMEHTHPOBAHO OTBETHJI HA BCE
BONPOCHI, C TMPUBEICHUEM IMPUMEPOB; IOKa3al TIyOOKHWE CHCTEeMaTU3MpPOBaHHBIC 3HAHUS,
BJIaJIEET NIPUEMAMU PACCYXKJIECHUS U COIOCTABIISIET MaTepuall U3 Pa3HbIX MCTOYHHMKOB: TEOPHUIO
CBSI3BIBAET C MPAKTUKOM, IPYTUMHU TEMaMU JAHHOTO Kypca, IPYruX U3ydaeMbIX MpEeAMETOB; 0e3
OIIMOOK BBIITOJHIII IPAKTHUECKOE 3aJaHHE.

OuneHka «He 3a4TEHO» BBICTABIISIETCS CTYJEHTY, KOTOpbI He cropaBuwics ¢ 50%
BOMIPOCOB M 3aJaHMii, B OTBETaX HA JPYrHe BOIMPOCHI JOMYCTHJ CylIecTBeHHbIE ommOKku. He
MO>KET OTBETUTh Ha JOMOJHUTENIbHbBIE BOIIPOCHL, MPEUI0KEHHbIE MpenogaBaTeneM. LlenmoctHoro
IIPEJICTaBICHNUSI O B3aUMOCBS3SIX, KOMIIOHEHTAaX, dTalax Pa3BUTHUS KYJIbTYpbl Y CTYJEHTa HET.
OueHuBaeTcs KaueCcTBO YCTHOW M MHUCbMEHHOM peuu, KaK U MPH BBICTABICHUU TOJOKUTEIbHON
OLICHKH.

OneHka «Hey/A0BJIETBOPUTEIBLHO» WIN «HE 3aYTeHO0» BBICTABJISICTCS TaKXKe B Ciydae,
€CIIM CTYJIEHT HE BBINOJIHHWI W/WIM HE 3alUTHI JabopaTopHbIE pabOThI, MPEIyCMOTPEHHBIC
rpagukoM B JIaHHOM CEMECTpe, U HE BiaJieeT MPUOOpPETaeMbIMH B MPOIECCe MPAKTHUECKUX
3aHATUI HaBbIKaMU peLICHUS PU3NYECKUX 3a/1ad 110 TEMAM TEKYIIEro CEMeCTpa.

3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCHUIIJIMHE

Ne Kontponupyemsie pazieist Koz xoHTpOnupyemoit Bun, meton, popma
n/m (TeMbI) JUCIUIINHBI KOMITETEHIIH (1K €€ OLICHOYHOTI'O
4acTH) MEpPONPUSITHSI
1 2 3 4
1 Pu3nYecKUe OCHOBBI KJIACCUYECKON MEXAHUKHU
1.1 | Beenenue OIIK-3 SK3aMeH
OIIK-4
1.2 | KuHemaTuka nocTynaTeabHOro OIIK-3 OK3aMeH
Y BPAIIATEJIbHOTO JBHKEHUS OIIK-4
1.3 | JluHamuKa MoCTynaTeabHOro u OIIK-3 OK3aMeH
BpAILIATEJIBHOTO JBUKECHUS OIIK-4
1.4 | 3aKOHBI COXpaHEHHUS OIIK-3 OK3aMeH
OIIK-4
1.5 | OcHOBBI crienuanbHON TEOPUU OIIK-3 DK3aMeH
OTHOCHUTEIBHOCTH OIIK-4
1.6 | Mexanuueckue KoJIeOaHHs OIIK-3 DK3aMeH
OIIK-4
2 OcHOBBI MOJIEKYJIIPHOH (PU3UKU U TEPMOJITMHAMUKHU
2.1 | OcHOBBI MOJIEKYJIAPHON (PU3UKU OIIK-3 OK3aMeH
OIIK-4
2.2 | OCHOBBI TEPMOAMHAMHUKHI OIIK-3 OK3aMeH
OIIK-4
3 DNEeKTpUYECTBO
3.1 | DnekrpocraTuka OIIK-3 DK3aMeH
OIIK-4
3.2 | I[IpoBOJHUKH U JUAIEKTPUKHU B OIIK-3 OK3aMeH
AJIEKTPUYECKOM TOJIE OIIK-4
3.3 | ITocTOSHHBIN AJIEKTPUUYECKHI OIIK-3 OK3aMeH
TOK OIIK-4
4 DNEeKTPOMarHeTu3mM
4.1 | MarauTHoe 1oJjie B BaKyyMme OIIK-3 DK3aMeH
OIIK-4




4.2 | MarauTHOE TIOJIE B BEIIIECTBE OIIK-3 OK3aMeH
OIIK-4
4.3 | DrnekTpoMarHuTHAs HHIYKIUs OIIK-3 DK3aMeH
OIIK-4
4.4 | DAeKTpOMarHUTHBIE KOJICOaHUs OIIK-3 OK3aMeH
OIIK-4
&) Bosnbl 1 ontuka
5.1 | Boxnsl OIIK-3 3auer
OIIK-4
5.2 | Ontuka OIIK-3 3auer
OIIK-4
6 KBanToBas ¢uzuka
6.1 | KBanToBas ontuka OIIK-3 3auer
OIIK-4
6.2 | KBanToBas MexaHHKa OIIK-3 3ayer
OIIK-4
7 ATOMHas U siiepHast PU3HKa
7.1 | ®usuka aroma OIlK-3 3ager
OIIK-4
7.2 | DneMeHTH! (U3NKH TBEPIOTO OIIK-3 3auer
Tena OIIK-4
7.3 | Snepnas ¢pusuka OIlK-3 3auer
OIIK-4

4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA 1 UHBIE MATEPUAJIbBI

4.1. IlpomesxkyTouHasi atTecTanus B ¢popme 3k3amena (1 cemectp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIICTCHIIUH Coaepxanue KOMIeTeH M
OIIK-3 Crioco0O€eH UCIIOJIb30BaTh MaTEeMaTUIESCKHE METO IbI, HCOOXOIUMEIE JIJIs
pereHus 3a/1a4 npodecCUOHATBHON 1eATEIbHOCTH

Tunosblie TeopeTHYeCKHE BONPOCHI K IK3aMEeHY 110 IUCHHUILIHHE

1. MarepuanbHas Touka. Cucrema otcuera. [lyte. Ilepememienune. CkopocTh U
YCKOPEHHE MaTepUAIbHONW TOYKH, UX IPOECKIUN Ha KOOPIUHATHBIE OCH.

2. Bpamenune marepuanbHONW TOYKHM BOKPYT HEMOABMXKHOW OCH. YTIIOBas CKOPOCTh U
ymoBoe  yckopeHune. CBs3b MEXAYy YIIOBBIMA W JIMHEWHBIMHM  KMHEMAaTHYECKUMU
XapaKTEPUCTUKAMU.

3. T'panunpsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHWKH. [lepBeiii 3akoH HeroToHa.
Cuna, macca u ummyisc. Bropoil 3akoH HproToHa kak ypaBHEHME IBHKEHUS. TpeTuil 3aKoH
HeroToHa.

4. 3akoH BceMupHOro TiroteHus. Cuia TsSKECTH M Bec Tena. Ynpyrue cuiibl. Cuiibl
TpPEHUS.

5. KoHncepBatuBHble W jauccUnaTHBHBbIE cwibl. [loreHnmanbHass osHeprus. Bunel
MOTeHIMaNbHOU dHeprun. [lonHas MmexaHn4yeckast SHeprusl.

6. BHyTpeHHHe M BHEIIHHE CWIbl. 3aMKHYyTas CHCTE€Ma. 3aKOH COXPaHEHHs MOJIHOMN
MeXaHU4YeCKoU 3Heprur. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMHU MPOCTPAHCTBA U BPEMEHU.

7. 3aKoH COXpAaHEHHUs UMITyJIbCa.

8. MoOMEeHT Cliibl, MOMEHT UMILYJIbCA. 3aKOH COXPaHEHHsI MOMEHTa UMITyJIbCa.

9. OCHOBHOI1 3aKOH JUHAMUKHU BPALIATEIbHOTO JBHKCHHS.




10. MowmeHT uHepIuH, ero cBoiicTBa. Teopema lllTeitHepa.

11. Mpunmun otaocutenbHOCTH [amunes. [IpeoOpazoBanue [amunes. Kiaccumaeckas
TeopeMa CIOKEeHUs ckopocTeill. THBapHaHTHOCTH 3akOHOB HpI0TOHA B MHEPLIMATBHBIX CUCTEMAaxX
oTcyera.

12. Tloctynarel OinHmTeiHa. IIpeobpasoBanus Jlopenma. OTHOCUTENBHOCTh TOHSATHS
OJHOBPEMEHHOCTH. (OTHOCHUTEIBHOCTb JUIMH U NPOMEXYTKOB BpeMeHH. MHTepBanm Mexay
COOBITUSIMH.

13. PenATUBUCTCKHI 3aKOH TNPEoOpa3OBaHUs CKOPOCTH. PeISTUBUCTCKUN MMITYJIbC.
PenstuBucrckoe ypaBHeHHE IMHAMHUKHU. PelIsTUBUCTCKUE BBIPRXKEHUS Al KUHETHYECKOH U
IIOJIHOM dHEPruu. B3auMoCBsA3b MacChl U SHEPTUH.

14. TlonsitTue o HeMHEepUUAIbHBIX cucTeMax orcuera. Cunbl uHepuuu. I[IpuHIUD
SKBUBAJICHTHOCTH DUHILTEHHA.

15. JIuddepennuansHoe ypaBHEHHE CBOOOAHBIX TapMOHHYECKHUX KOJICOAHMH M €ro
pelieHue.

16. YpaBHeHue 3aryxaromux KoileOaHwii W ero pemieHue. [lapameTpsl 3aTyxarommx
KOJICOaHHIA.

17. YpaBHeHME BBIHYKICHHBIX KOJIeOaHUIl U ero pelieHue. SIBieHue pe3oHaHca.

18. Craructudeckuit u TEPMOJIMHAMUYECKUI METObI UCCJIEJIOBAHUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUS U MPOIECCHI, UX HM300pakeHue Ha
TEPMOIMHAMUYECKUX IUarpaMMax COCTOSHUSI.

19. Uneanbublii Ta3. [laBneHue wupeansHOro rasa. BbiBom OCHOBHOTO YypaBHEHHS
MoJiekysipHo-KuHeTnueckoi reopun (MKT) uneansHoro rasa.

20. Cpenusis KUHETHYECKAass DSHEPrUs MOJIEKYNl UAEANbHOr0 ra3a. MoJeKylsapHo-
KHHETUYICCKOE TOJKOBAaHME a0CONIOTHOW Temmeparypbl. UHCIIO CTeTeHe CBOOOIBI MOJICKYJIBI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTHHU 110 CTEIIEHSIM CBOOOIBI MOJICKYIL.

21. OcHOBHOE YypaBHCHHE COCTOSHUSI WaeanbHOro ra3a (ypaBHenue Kiameiipona-
MenneneeBa). M3omporieccsi.

22. 3akoH MakcBemia Uil pacrpeneeHus MOJIEKYT HICATbHOTO Ta3a 10 CKOPOCTSIM U
SHEPrusiM. XapaKTepHbIE CKOPOCTH JABUKEHUS MOJIEKYI U€aJIbHOTO rasa.

23. TlpuHnun neranbHOTO paBHOBecHs. bapomerpuueckas dopmyna. 3akoH boibiMana
JUISL pacTipeiesIeHHs] YaCTUIl BO BHEILIHEM MTOTEHI[MATIBHOM IOJIE.

24. Pabora mpu u3MEHEHWHM OOBEMa, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS DSHEPTHS
uacanbpHoro rasa. lleppoe Hauano TepMoaMHAMHKH, €70 MPUMEHEHHE K H3ompoueccaM. Bropoe
Hayajao TepMOJUHAMUKHU.

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMbl
KOMIIETeHL U U Coaepxanue KOMIETEHIH I
OIIK-4 CriocobeH aHanu3upoBaTh (PU3NYECKYIO CYIIHOCTD SIBICHUN U MPOLIECCOB,

JIKAIUX B OCHOBE (DYHKIIMOHUPOBAHUS MUKPOIJIEKTPOHHONU TEXHUKH,
MPUMEHSITh OCHOBHBIE (PU3NYECKUE 3aKOHBI U MOJIENN IS PEIICHUS 3a1a9
po¢eCCHOHATBHON IEATETLHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHUILIHHE

1. Brluncrnenue NpoiIGHHOTO MyTH MPH HEPABHOMEPHOM JBM)KEHHUU MaTepHalbHOM
TOUYKH.

2. llentp w™acc. VYpaBHeHWe JIBIKEHHS IleHTpa wMacc. CHcremMa IIEHTpa Macc.
PeakTuBHOE NBUXKEHUE.

3. KpuBonmHeiiHOe TBM)KEHUE MaTepUAIBHOW TOYKU. TaHTeHIMAIBHOE W HOPMAaIbHOE
YCKOpEHHUE.

4. BbIBOJ MOMEHTOB MHEPLUH CTEPHKHS, HWINHApPA, [1apa.

5. Pabora cuibl 1 MomtHOCTE. KiHETHYECKAst SHEPTUS TTOCTYIIATEIBHOTO IBU)KEHUSI.



6. Kunernueckas osHeprusi Tena, BPALIAIOMIETOCS BOKPYT HEMOJIBMKHOW  OCH.
Kunerndeckast sHEprus Mpu MIOCKOM JBUKEHUH.

7. CobOonnbie ocu. ['mpockomn. [Ipeneccus rupockona.

8. IlpyxuHHBIH, QU3NUECKUN U MATEMATHYECKUNA MAsITHUKA. DHEPTUsl TAPMOHUYECKOTO
OCIIILISATOpA.

9. CnoxeHre OJMHAKOBO HAIIPABJICHHBIX U B3aUMHO MEPIICHAUKYISPHBIX KOJICOAHHH.

10. DkcnepuMeHTalIbHOE MOATBEPKIACHUE pacipenenenuss Makcsema: onbiTel [lTepHa
u Jlammepra.

11. Cpennee 4dHCIIO CTOJKHOBEHHWH, CpemHss JJIMHA CBOOOMHOTrO rmpobera U
3 PEeKTUBHBIN JHAMETDP MOJIEKYIL.

12. Anmabarnbrit npouecc, ypaHenue Ilyaccona.

13. TemmoemKkoCTh HIEaTBLHOTO Ta3a TNpH H3OMpoleccax. YpaBHeHWe Maiiepa.
Knaccuueckas MOJIEKYIIpHO-KMHETHYECKash TEOPHUs TEIIOEMKOCTH HJICalbHOIO Ta3a M ee
OTPAaHUYEHHOCTD.

14. Kpyrosoii nporecc (uuki). TermnoBeie ABUTATENH U XONoauibHble MamuHbl. KIT/]
uJeaIbHOM TeroBoil MmammHbl. [{ukn KapHo.

15. DHTponus uaeanbHOro ra3a mpu 00paTUMBIX M HEOOpaTUMBIX Mpoleccax. Teopema
Hepncra. Cratuctuueckoe TOJIKOBaHUE SHTPONUU. TepMoguHaMuKa HEOOPATUMBIX MPOIECCOB.

Tunoswlie 3a1a4M 0 JUCHUILIHHE
1. JIBIKeHHe MaTepuabHO TOUKH 3a1aHo ypaBHeHueM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpeenuTh KOOPANHATY B MOMEHT BPEMEHH, B KOTOPHI CKOPOCTH V TOYKH PaBHA HYIIIO.
OTtBert: 80 m.
2. JIBuKeHre MaTepralibHOM TOYKHU 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B=-0,05
M/c?. OnpenennuTh yCKOpPEHHEe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOYKM PaBHA HYIIIO.
Otser: -0,10 m/c2.
3. JluHeiHass CKOPOCTh Vi TOYEK Ha OKPY)KHOCTH BpAIAIONIETocs JWCKa paBHa 3 M/C.
Touku, pacnonoxennble Ha AR=10 cm Oarke K OCH, UMEIOT JTHUHEHHYI0 CKOPOCTh Vo=2 M/C.
Ornpenenutsb yriioByt0 CKOpOCTh Bpatienus aucka. Orser: 10 paa/c.

4. JIuck BpamiaeTcsi CornacHo ypaBHenuio ¢ =A+Bt+Ct, rne A=1pan, B=-2pan/c,
C = 0,5 pan/c®. HaiiTi yrioBoe yckopeHHe B MOMEHT BpeMerH t = 2 ¢c. OTBeT: 6 pan/c.
S. JIuck Bpamaercs cornacHo ypasHeHmio ¢ = A+Bt+Ct%, rme A=1pan, B =12 pan/c,

C =-1pan/c®. B kakoif MOMEHT BpeMEHH YTIIOBas CKOPOCTh JMcKa OyzeT paBHa Hymo? OTBeT:
2 c.

6. HaiiTu MOMEHT MHEpLIMY MTOJIOTO LMIMHAPA MAacCOM 2 KI' U PaIlyCOM 5 CM OTHOCUTEIBHO

ero ocu cummerpun. Otser: 0,005 kr-m?.

7. Haiitu MomeHT mHepuuu mapa maccoil 5 kr u paauycoMm 10 cM OTHOCHUTEIBHO OCH,

npoxoasmieil uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitn MmomeHT nHepuuu aucka maccoi 0,5 kr u paguycoM 20 CM OTHOCHUTEIBHO OCH
TIEPIEHIUKYJIAPHOM K IIIOCKOCTH JMCKa U poxosinei yepes ero nenrp. Oreer: 0,01 kr-m2.

9. HalitTh MOMEHT WMHepUMU CTEpXKHS Maccol 5 Kr M JUIMHOW 1,2 M OTHOCHTEIBHO OCH
TIEPIIEHIUKYIIAPHOM K CTEPHKHIO M IIPOXOAIIEi uepes ero cepeauny. Orser: 0,6 Kr-m2.

10. HailTh MOMEHT WHEepUMU CIUIONIHOTO IWIMHApPA MAcCOM 2 KI' W pPaAnycoM S cM
OTHOCHUTENLHO €ro ocu cummeTpur. Oteer: 0,025 Kr-m2.

11. HalitTn MOMEHT mHepuuu cTepHsS Maccod 1,5 kr m mIMHONM 1 M OTHOCHTENBHO OCH
TIEPIIEHIMKYIIAPHON K CTEPIKHIO M IPOXOsIIel uepes ero kouei. Orer: 0,5 Kr-m2.

12. BepeBka paspeiBaeTcs NpH IMOJABEIIMBAHMM K HEW Teima Maccod 36 kr. Temo kakou
HanGOJIBbIIEH MacChl MOYKHO TIOJHMMATh Ha 9TOH BepeBKe ¢ yckopernueM 2 M/c?? OTset: 30 Kr.
13. Teno cockanb3bIBaeT MO TIIAJKON MOBEPXHOCTH, COCTABIAONIENH yroa 30° ¢ FOpU30HTOM.

Haiitu yckopenue tena. OTBer: 5 m/c?.



14. C Kakoll MUHUMAJIbHOW TOPU30HTAIBHOW CHJIOW HYKHO MPHXKMMATh TEJIO Maccoi 2 Kr K
BEPTHKAIBHON CTeHE, 4ToObl OHO He ynano? KosapdumueHT TpeHHs MEXOy MOBEPXHOCTHIO
crenbl 1 TesioMm pased 0,2. Orset: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HailTu cuity conpoTHBIIEHHS BO3AyXa,
cuntas ee nocrogsaaon. Orser: 0,25 H.
16. MaxoBuk B BHAE HWIMHIApa Maccod 5 kr u paauycomM 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpallleHus JOoCTHT 4acToThl 10 06/c. HaliTh MOMEHT cwil, ACHCTBYIONUX HA
maxoBuk. Oter: 1,57 H-m.

17. Tonkuit oqHOPOHBIN cTepKeHb JIMHON S0 cM u maccor 400 r Bpamiaercsi ¢ yriioBbIM
yckopeHHeM 3 pazm/c? OKONO OCH, HPOXOJANIeH MNeprneHIUKyISpHO CTEPKHIO depe3 ero
cepenuny. Onpenenutsd Bpamaromuii MomeHT. OrBet: 25 MH M.

18. [Tyns netut co ckopocteio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. IlpuHuMas mymo 3a IIMHIPHK AMAMETpoM 8 MM, ONpeNeuTh KaKyro JOJIF0 KUHETHYECKOM
SHEPIUHM TeJla COCTABIISIET KMHETHYecKast dHeprus Bpamenus. Oreet: 0,44 %.

19.  [lox melicTBMEM MOCTOSIHHOM CHIIBI BarOHETKa MpUOOpesa CKOpocTh 2 M/c. OnpenenuThb
paboty A cuibl, eciiu Macca Baronetku pasHa 400 kr. OtBet: 800 k.
20.  Masenbkuit mapuk Maccoir 100 T IBHKETCS B TOPHU3OHTAIBHOM MJIOCKOCTH HAa HUTH

mmHoit 40 cm. Kakyro paboTy HY»KHO COBEpLINTBH, YTOOBI YBEJIUYMUTH YIJOBYIO CKOPOCTH
mapuka ¢ 20 pan/c no 25 pan/c? OrBer: 18 k.

21. OnpenenmTh JTMHEHHYI0 CKOPOCTh IIEHTpa TOJIOr0 IWIMHAPA, CKATUBILIETOCS 0€3 CKOJIBKEHUS C
HAaKJIOHHOM IIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OgHOpOAHBIM IWIMHAP KaTUTCS 0e3 NPOCKAIb3bIBAaHUS 1O TOPU3OHTAIBHOU

MOBEPXHOCTU CO CKOPOCThIO 2 M/c. Ha Kakyto BBICOTY OH CMOXET MOJHATHCA MO HAKIOHHOMN
mwiockoctu? Oteet: 0,3 m.

23. Cuapsn maccel 50 Kr, JETSAIIMA TOPU30HTAIBLHO cO cKopocThio 800 M/c, momamaer B
miaTdopMy C MECKOM M 3acTpeBaeT B HeM. Haiftu ckopocTh minaTdopMbl Mmocie MmomnagaHust
cHapsia, ecnu ee macca 16 1. OrBet: 2,5 m/c.

24, [To ropu3oHTANBHBIM penbcaM co cKopocThio 20 KM/4 nBHXkeTCs miaatgopma Macchl 200
kr. Ha Hee BepTuKanbHO MagaeT KaMmeHb Macchl 50 Kr U JaBmKeTcs BMecTe ¢ Tuardopmoit. C
KaKOH CKOPOCTBIO ITOCIIe 3TOTo JABMXeTcs miardopma? OTBer: 16 kM/4.

25. [Tnardpopma B Buime mucka maccoil 4 Xr u paauycoM 12 cMm Bpamiaercs Mo HWHEPIHH
BOKpPYT BEpPTUKAJIbHOW OCH. BO CKOJNBKO pa3 yMEHBIIMTCS 4YacTOTa BpAIlEHUS, €CIM Ha Hee
HOJIOXKHTH KOJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = AcO0S(wt+@o), rae A=3 cMm,
a ® = 2 ¢, Haiitu MakcuMasbHyI0 CKOpPOCTh ToukH. OTBeT: 6 cM/c.

27. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = Ac0S(wt+@o), riae A=5 cwm,
a o = 2 ¢!, Haiitu makcumanbHoe yckopenue Touku. Oteer: 20 em/c?.

28. Haiitu nepuon koneGaHuii (u3MUECKOro MasTHUKA, MPEACTaBIAIOLIET0 co0o0it

OJTHOPOJHBIN CTepKeHb JuIMHOW 60 cM, BpallalouMiics BOKPYT TOPU3OHTAIBHOW OCH,
MIPOXOIATICH Yepe3 OAMH U3 ero KoHIoB. OTBet: 1,26 c.

29.  Haiitm mnepuoj KonebaHuil (U3NUECKOTO MAATHUKA, MPEACTABISIONIETO COO0M
OJHOPOJHBIN JuCK paanycoM 30 cM, BpallArOIIMIICs BOKPYT TOPU30HTAIBHON OCH, IPOXOIAIIEN
yepe3 kpait aucka. Orser: 1,33 c.

30. baton BMectumocThio 20 J1 COAEPAKUT YIIIEKUCIbIA ra3 Maccod S00 T moa AaBiIeHUEM
1,3 MIla. Onpenenuts Temrneparypy rasa. Orser: 275 K.

31. Kakoii 00beM 3aHMMaET HcaTbHBIN Ta3, CoAepKaluii | KMOJIb BEeleCTBa MPHU JTaBICHUH
1 MIla u Temneparype 400 K? Otser: 3,3 m3.

32. bamton BMecTrMOCTBRIO 12 1 comepKUT yrieKucaslid ra3. [laBinenune rasa paBao 1 Mlla,
temneparypa 300 K. Onpenenuts maccy raza B 6amnone. Orser: 212 1.

33. B Gammone BMecTuMoCThIO 25 11 Haxonutces Bojopoxa mpu temmeparype 290 K. Ilocne

TOTO KaK 4YacTh BOJOpOJA HM3pacxXo/J0BalM, NaBieHHEe B OamwioHe moHm3wiock Ha 0,4 Mlla.
Onpenenutbh Maccy U3pacxoJ0BaHHOTO Bojgopoaa. Oreer: 8,3 r.



34. B Gannmone comepxutcs raz mpu temreparype 100 °C. o kakoit Temmepatypsl (B °C)
HY)KHO HarpeTh ra3, 4ToObl €ro JIaBJIeHue YBEIUYHIOCh B ABa pa3a? Orset: 473 °C.

35. Kakoe xonu4ecTBO TEIIOTHI MOTpedyeTcs, uToOsl HarpeTh 1 mMoib azora Ha 300 K npu
noctossHHOM 00beMe? OTBeT: 6,23 Kk/Ix.

36. Ha ckonbko wu3MeHWIach BHYTPEHHsISI DHEpPrus. BOASHOIO Iapa, €CIM MpHU  €ero
1300apuYeCKOM CKATUM BHELIHUE CUJIbI coBepuIuind padoTy paBHyro 10 k/[x? OtBer: 30 k/l:k.
37. [Tpu xaKoM aBIEHUH MPOUCXOAUIIO U300apHOE pacIIMPEHUE a30Ta, €CJIM Ha YBEIMUCHUE
ero oorema Ha 12 i1 6110 3aTpadyeHo KoimdecTBoO TerioThl paBHoe 21 k/Ix? OTBet: 500 klla.
38. Kakoe konmu4ecTBO TEIIOTh ObLIO 3aTpaueHO Ha HarpeB Ielius MPU MOCTOSHHOM 00beMe
V=20 1, ecnmu ero gasnenue Bozpocio Ha 400 kI1a? OrBer: 12 k/:k.

39. Kakoe komuyecTBO TEIJIOTHI MOTpedyeTcs, 4ToObl HarpeTh 8 moib Bogoponaa Ha 100 K
IIpU NOCTOSIHHOM JaBineHun? Orset: 23,3 k.

40. ITpu u3oxopHOM HarpeBe | Mol renus Temiieparypa yBenuuuBaeTcs B 3 pasa. Haittu
npuparienue surpormn. OrBet: 13,7 JIx/K.

4.2. llpomexkyTouHas atTecTauus B popme s3x3ameHna (2 ceMmecTp)

Kon Pe3ysbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
KOMIIETeHIIH U Conep:xxanue KoMNeTeHUH
OIIK-3 Cnoco0eH UCToIb30BaTh MATEMAaTHYECKIE METO/IbI, HEOOXOAUMBIE JIJIS
peteHus 3a/1a4 TpodeCCHOHATBHON IEATEIIEHOCTH

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. Dnexrpuueckuil 3apsj U ero cBoicTBa. 3akOH coXpaHEeHUs 3apsiaa. BzaumoneincTeue
3aps10B. 3akoH Kynona.

2. DIEeKTPOCTaTUYECKOE TI0Je, BEKTOp HANpPSIKEHHOCTH. [IPpUHIHMI CyNepro3uIuu
AIIEKTPUYECKUX ITOJIEH U €r0 NPUMEHEHHUE AJIs pacyeTa MoJisd, CO31aHHOTO CUCTEMOMN 3apsI0B.

3. Tlotox BekTOpa HANMpPSDKEHHOCTH JJeKTpuYeckoro mois. Teopema [aycca s
AIIEKTPUUECKOTO OISl B BAKyyMe.

4. Teopema 0 HUPKYJISALUU BEKTOPA HAPSKEHHOCTH AeKTpudeckoro nois. [loreniuan
T0JIs1 TOYEYHOT'O 3apsija.

5. CpoboxnHble U CBSI3aHHbIE 3apslbl. Bekrop snexkTpuyeckoro cMmerieHus. Teopema
["aycca nist SIEKTPUYECKOTO MOJIS B JUDIEKTPUKE.

6. /JluonexkTpuku, TOMSApU3AIMS  AMAIEKTPHKOB.  BeKTOp  MOISIPU30BaHHOCTH.
ONEKTpUUYECKOE II0JI€ BHYTPH JIUAIEKTPUKOB. JlWasleKTpudeckass BOCIPUUMYHMBOCTD U
IPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsga B MPOBOJHMKE.  DJIEKTPOCTATHUECKash  MHIYKIHS.
DneKTpuyeckas eMKOCTh YEIUHEHHOTO MTPOBOIHUKA, 2-X MPOBOAHHUKOB.

8. DnekTponBuxkymias cuia. 3akoH OMa ¥ CONPOTHBIIEHHE MPOBOIHUKOB. 3akoH Oma B
uHTErpanbHO U tuddepernuansaoi popmax. 3akon OMa A1t HEOJHOPOJHOTO yUacTKa IIeTH.

9. Mommuocts Toka. 3akoH [[xoyns-JleHnma B wHTerpanbHON U AuQQepeHInarIbHONn
dbopmax.

10. Bexrop MarHUTHOM MHAYKIMH. MarHUTHOE 110JIe paBHOMEPHO JBMXKYIIErOCs 3apsa.
3akoH buo-Casapa-Jlannaca.

11. BsaumoneiicTBHe IPOBOAHUKOB C TOKOM. 3aKOH AMmIepa.

12. Teopema 0 HUPKYISINN BEKTOPA HHIYKIIMA MAarHUTHOTO TOJIS. 3aKOH MOJTHOTO TOKA.

13. Tlorox Bekropa MarHMUTHOW MHAYKIMH. Teopema ['aycca misi BeKTOpa HHAYKIUH
MarHuTHOTo nosis. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJI€.

14. SIBnenue JIEKTPOMArHUTHON MHIYKIHUU. OnbIThI ®Dapanes. 3aKoH
AJIEKTPOMarHuTHOM MHAYKUMH. [IpaBuiio Jlenma. DnekrpoaBuwkymas cuia MHAyKIuu. [TomHbrit
MarHuTHeli NOoToK. Toku Dyxko.



15. SBnenme camomuaykimu. MamaykruBHOCTh. DJIC camouHmyknuu. VHIYKTHBHOCTH
COJIEHOW 1.

16. Bzaumuas wunaykuus. B3auMHas WHAYKTUBHOCTb. ODHEpPrUsi KOHTYypa C TOKOM.
[ImoTHOCTB 3HEpPrUN.

17. HamarauuenHocts. Toku HamarHuyuBaHHUs. BekTop HampsHKEeHHOCTH MarHUTHOTO
noJist. TeopemMa o0 HUPKYJISINN BEKTOPA HAMIPSKEHHOCTH MAarHUTHOTO TIOJIA.

18. VYpaBuenue MakcBemia i 3JIEKTPOMArHUTHOTO TOJE B MHTErpajbHOM U
muddepeHnrambHOR Gopmax.

19. ludbdepennnanbHoe ypaBHEHHE JJICKTPOMATHUTHBIX KOJICOAHWM, €ro peIIeHHE.
Bunb! konebanuii ¥ X XapaKTePUCTHKHU.

20. VYpaBHeHHE BBIHYXKJIEHHBIX KojieOaHuil. Pe3oHanc TokoB u HanpspkeHuid. [lonarue o
MIEPEMEHHOM TOKE.

Kon Pe3ysbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMBbl
KOMIIETeHIIH U Conep:xxanue KoMNeTeHUH
OIIK-4 Crnoco0eH aHanmu3upoBaTh (PU3NUECKYIO CYIIHOCTD SBJICHUHN U MPOIIECCOB,

JeKalX B OCHOBE (DyHKIIMOHUPOBAHUS MUKPOAJIEKTPOHHON TEXHUKH,
MPUMEHSATh OCHOBHBIC (PU3UUECKHIE 3aKOHBI U MOJICITH [UIsl PEIICHHS 33124
npodecCnOHABHOM IeATEIIBHOCTH

Tunosble TeopeTHYeCKHe BONPOCHI K IK3aMeHY 110 JMCHHUIIIMHE

1. TloTteHmumanbHOCTH dJeKTpudeckoro mnois. Pabora mo mnepemenieHuto 3apsna B
3NIeKTpUUecKoM moe. [loTeHuanbHas SHeprusi B3aUMOJEHCTBUS 3JIEKTPUUECKUX 3aps/I0B.

2. Cas3b MEXIY NOTCHIUAIOM U HANPSHKEHHOCTHIO.

3. Ilpumenenue teopembl [aycca [y pacdyera >IEKTPUYECKHX TOJEH, CO3AaHHBIX
TOYEYHBIM 3apsJ0M, PAaBHOMEPHO 3apsDKEHHBIMM IJIOCKOCTBIO, C(epoi, HUTHIO, LUIUHAPOM,
LIapOM.

4. BpluncneHue NoTeHIMANA 10 HAMPSYKEHHOCTHU AIIEKTPUYECKOTO MOJIS.

5. DnexTpuyeckMi! MOMEHT Aumnois. ToueuHbld JUMONb. JNEKTPUUECKOe IoJje
TOYEYHOTO JUIOJNS U €ro pacyeT Ha OCHOBE MPHUHIIMIA CYNEPIO3ULINU. DNEKTPUUYECKOE MOJIe Ha
OCH JTUIIOJIS ¥ B HAIIPABJIEHNUH, IEPIEHANKYIISIPHOM K OCH JIUIIOJIS.

6. DJeKTpuYecKHil JWIONb B OIHOPOAHOM W HEOIHOPOAHOM JIIEKTPHYECKOM TIOJIE.
[ToreHunanbHas SHEPTUS JUIONS.

7. VYcnoBus g BEKTOpa HANPSOKEHHOCTH BJEKTPUYECKOro TMOJMsl M BEKTOpa
AIIEKTPUYECKOTO CMELIEHUS Ha TPAHULIE ABYX JUIEKTPUKOB.

8.  CernerodJeKTpUKH, UX CBOMCTBA. JIMDIEKTPUIECKHIA THCTEPE3HC.

9. KongeHncatopbl, BHIBl KOHJEHCATOPOB. OHEPrus 3apsHKEHHOTO IPOBOJIHUKA,
KOHJIEHCATOpa. DHEPTHUs MIEKTPUIECKOro nojist. O0beMHas TNIOTHOCTh YHEPTHUH.

10. Knaccuyeckue OnbITH 10 OOHAPYKEHUIO U OOBSICHEHUIO MEXaHNW3Ma BOSHUKHOBEHHS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHUS OJJIEKTPUUYECKOTO TOKA. XapaKTepUCTHKU
ANIEKTPUYECKOTO TOKA: CHJIA TOKA U IUIOTHOCTh TOKA. YPaBHEHHE HENPEPBIBHOCTH.

11. PaszBerBneHHble anekTpuueckue uenu. [Ipasuna Kupxroda.

12. Ksa3ucramumonapuele TOkH. IIporecchl ycTaHOBIEHUS TOKa NpH 3apsie, paspsie
KOH/JIEHCATOoPA.

13. IIpumenenue 3akona buo-Caapa-Jlamnaca uist pacdera MarHUTHOTO TOJISI IPSIMOTO
MIPOBOJHMKA C TOKOM, KPyTOBOT'O MPOBOJJHUKA C TOKOM.

14. JleiicTBue MarHMUTHOTO Ha JABWKYIIuiics 3apsaa. Cuna Jlopenna. Oddexr Xoma.

15. TlpumeHeHHe 3aKoHA IOJHOTO TOKa JJisi pacuéra MAarHUTHOTO TOJSI COJIEHOW/A,
TOPOUJAIbHON KaTyIIKH.

16. PaGota mo mepemenieHuto MpoBOJHNKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIC.

17. V3meHeHnne cuiabl TOKa TMPH pPa3MbIKAaHMM/3aMbIKAHWW IIETIH, COJEpIKallei



MHTyKTUBHOCTb.

18. VYcnoBus A BEKTOPOB MHAYKLUMHU U HAMPSDKEHHOCTH MarHUTHOTO TMOJISL HA TPaHUIIe
JIBYyX MarHETHKOB.

19. wua-, mapa-, peppo MarHeTUKU: OCHOBHBIC XapaKTEPUCTHKH.

20. luBepreHmyst W pOTOp BEKTOpa MHAYKIMM MAarHUTHOTO Tmoyisi. Buxpesoe
AIIEKTPUYECKOE T10JIe, TOK CMELICHUS. DJIEKTPOMAarHUTHOE T10JI€.

TunoBble 331244 N0 AUCHHUIIJIHHE
1. Haiitu paccTosiHue MeXIy IBYMs TOYEUHBIMHU 3JIEKTPUYECKHMHU 3apsiilaMH, €CJId U3BECTHO,
YTO NPU YMEHBIIEHUU 3TOr0 paccTosiHus Ha 50 cM cuila B3aUMOJEHCTBUS YBEIMYMBAETCS B 2
paza. OTBer: 1,7 m.
2. Ha merammueckoit cdepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 uKn. Onpenenuts
HANpsHKEHHOCTh E 3JIEKTPOCTATHUECKOro MoJisi Ha pacctostHuu I = 10 cM OT meHTpa cdepsbl.
Ortger: 0.
3. Ha wmerammmueckoit chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HaIPSKEHHOCTh £ 3JIEKTPOCTAaTHUECKOro MoJisi Ha moBepxHOCcTH cheprl. OTBeT: 800 B/M.
4. Ha wmerammueckoi chepe pamguycom 15 cm Haxomutes 3apsn Q = 2 uKin. Onpenenutsb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTO MMOJIs Ha pacctostHuU I = 20 cM OT meHTpa cepsbl.
OtBet: 450 B/m.
5. Merammyeckuid map pagumycom 5 cm Hecet 3apan Q = 10 uKin. Onpenenuts nmoTeHman @
3JIEKTPOCTATHYECKOTr0 MoJsl Ha noBepxHocTH mapa. Orser: 1800 B.
6. /IBe KOHIIEHTpUUYECKHE METAIIIMYECKHE 3apsKeHHbIe chephl paanycamu R1 =6 cm u Rz = 10
cM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKn u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E 10
B TOYKE, OTCTOSIIIEH OT LieHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBer: 0.
7. DneKTpuyeckoe IoJieé CO3[aHO JABYMS OECKOHEYHBIMH MapauleibHBIMM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO paclpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpsbkeHHocTh E mons mexay minactunamu. OrtBer: 0.
8. DnexkTpuyeckoe TI0Jie CO3[JaHO JABYMS OECKOHEYHBIMH MapauleibHBIMHM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO paclpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpspkeHHOCTh E nons BHe mactud. OTBer: 113 B/m.
9. TloTeHIMan dMEKTPUUECKOTO TIONS, CO3IABAEMOTO CHCTEMO 3apsioB, UMeeT BUA ¢ = a(X?-
y?), rae a=1B/M? HaiiTu MOIyTh HANMPSKEHHOCTH »>JIEKTPUYECKOTO MO B TOUKE C
koopauHaTamu X = 1 m, y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKpyIIUTh C TOYHOCTBIO 10
nByx mudp mocne 3ansroil. [OTBet: 2,24 B/m.
10. /Ia Toueunsix 3apsina +7,5 HKi u —14,7 aKn pacronoxeHsl Ha paccTossHUM 5 cMm. Haitu
HANPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEpPBOTO
u 4 cM ot BTOporo 3apsaa. Oreer: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh DJIEKTPUUECKOrO TMOJII B TOYKE, PACIOJIOKEHHON BAOMIb
npsamoit, coenunstomeit 3apanel +10 HKin u +8 HKn u naxonsueiics Ha paccrogHauun 12 cm ot
nepBoro u 8 cM oT BTOporo 3apsiia. Paccrosuue mexay 3apsaaamu 20 cm. Orset: 5000 B/m.
12. B BepmmHax KBajapaTa cO CTOPOHOHM 5 CM HaXOJATCS OJMHAKOBBIC MOJIOKUTEIBHBIC 3apsiIbl
2 uKn. OnpenenuTs HaPSHXKEHHOCTD AIEKTPHUECKOro Mo B IeHTpe KBaapaTa. Oreer: 0.
13. Paccrosuue | mexay 3apsgamu Q=+2 uKir gumosns pasao 10 cm. Haiitu moteHIuan ¢ moss
CO3aHHOT'O AMIIOJNEM B TOUKE, yAajJeHHOU Ha =10 cM Kak OT mepBoro, Tak U OT BTOPOTO 3apsijia.
Ortgert: 0.
14. Tunone ¢ »IEKTpUYECKMM MOMEHTOM p =75 nKm'M cBOOOJHO ycTaHaBIUBaeTcs B
OJTHOPOJHOM DJIEKTpUYECKOM TMosie HampspkeHHocThio E = 80 kB/M. Bpruucnute paboty 4,
HEOOXOAMMYIO JJIS TOTO, YTOOBI IOBEPHYTH AUMOJB Ha yroia a = 90°. OTrBeT: 6 MK/[:kK.



15. Onpenenuth, TpH KaKOW HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMMYECKOro IO B
JMDIEKTpHKE (6=3) MOIAPU30BAHHOCTE P JIOCTHTHET 3HaueHus, pasHoro 200 MxKi/m2. OTBert:
11,3 MB/m.

16. Haiitu panuyc BHemHel oOkiiaaku Ry Bo3ayniHOro chepruieckoro KOHIEHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHe# oOknaaku R1 = 2 cm. OTBeT: 4,5 cMm.

17. Haiftu paamyc Ri1 BHyTpeHHEHl O0OKIaaku CQepuvyeckoro KOHAECHCATOpa EeMKOCTBIO
C = 3,3 n, ecnu paguyc BHemHe# R = 3 cM, nusnextpuk — mapadus (¢ = 2)? OrTBet: 1 cMm.

18. OmpenenuTh 3IEKTPOSMKOCTh HUIMHIPUYECKOTO BO3AYIIHOTO KOHJEHCATOpa JTMHOM
| =10 cMm, ¢ panuycamu o0kinagok Rt =1 cm u R2 = 2 cm. OtBer: 8 nd.

19. Tpu onMHAKOBBIX KOHJEHCATOpAa COEAMHEHBI IMOCenoBaTeabHO. EMKOCTh Takoil Oatapen
C =100 n¢. OmpenenuTh €MKOCTh OaTaper KOHIEHCATOPOB, MOCIE TOTO, KaK OJAMH W3 HUX
3anonHuId mapaguaom (¢ = 2). Orer: 120 nd.

20. TInockuit BO3aymIHBIA KoHAeHCATOP 3MeKTpoeMKocThio C = 1,11 H® 3apsikeH 10 pa3HOCTU
norennuaioB U =300 B. [locie oTkiIrO4eHHs] OT HCTOYHUKA TOKAa PACCTOSHUE MEXKIY
oOKJlaJKaMu KOHJEeHcaTopa ObuIo yBenu4eHo B 5 pa3. OmnpenenuTs paboTy A BHEIIHUX CHII TIO
pasnBkeHuio ookimanok. Orser: 0,2 m/x.

21. Cuna Toka B MPOBOJIHUKE U3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, roe k=0,5 Alc.
Haiitu 3apsa (, mpoTekaromuii 4yepes IMONEpeyHOe cedeHHe MpOBOJIHMKA 3a Bpems 7=1c.
OTtBer: 0,25 Ki1.

22. Axkymynsatop ¢ BHyTpeHHUM conpoTtusienueM 0,080M mpu Toke 4A O0TJaeT BO BHELIHIOKO
nens 8BT. Kakyro MOIIHOCTE OTJAacT OH BO BHENIHIOK 1ienb pu Toke 6A? OtBet: 11 Br.

23. Kucrounuky toka ¢ J1C B=1,5 B npucoequumim karymky ¢ conporusienneM R=0,1 Owm.
AmMriepMeTp mnokaszan cuity Toka, paBHyro 11=0,5 A. Korjma x MCTOYHHMKY TOKa NMPUCOECIUHUIN
MOCJIEI0BATENbHO €11 OJMH UCTOYHUK TOKa ¢ Takoil xxe DJ[C, To cuna Toka | B TOM ke KaTyuike
okazasiack paBHoit 0,4 A. OnpenenuTs BHYTPEHHEE COMPOTHUBIIEHUE MEPBOTO MCTOUYHHMKA TOKA.
OtBer: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHeNIHEH Ilenn akKKyMYJISTOpa BbIEseTcs MomHOCTh P1=18 BT,
npu cuie Toka l=1A - coorBerctBeHHO P,=10BT. Onpenenuts BHyTPEHHEE COMPOTHUBIICHUE I
Oarapeun. OrBet: 20 Om.

25. [InoTHOCT, TOKa B MEOHOM TMPOBOAHHMKE paBHa 2 A/MM°. HaliTu HampsKeHHOCTh
IIEKTPUYECKOTO TOJS B IPOBOAHMKE. YJIenbHOE comnpotusieHune meau 17 HOm'm. OtBer:
34 mB/m.

26. Ilo mpsiMoMy O€CKOHEYHO JUIMHHOMY TMpOBOAHMKY TeueTr Tok 50 A. Ompenenuts
MarHMTHYI0 WHAYKLHIO B TOYKE, YJAJIEHHOM Ha paccTOsHUE 5 CM OT mpoBoaHUKA. OTBeT:
200 mxTa.

27. YeMmy paBeH paJnyC TOHKOTO KOJIbIla, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHUTHOTO MOJIA B IIEHTpe Koblia paBHa 2 A/mM? OTBeT: 7,5 M.

28. Kakoii Tok TedeT no npsMoMy OECKOHEYHO JIMHHOMY ITPOBOJIHUKY, €CJIM Ha paccTostHUU 10
CM OT Hero marHuTHas uHaykuus pasHa 20 MxTn? OtBer: 10A.

29. Kaxoit Tok uzer no ToHKoMy KoJiblly paanyca 10 cM, ecnu MHAYKIMS MarHUTHOTO IOJIS B
nenrpe konbla pasHa 100 mxTn? OrBer: 16 A.

30. /IBa AIMHHBIX MMapajUIeIbHBIX IPOBOJA HAXOAATCS HA PACCTOSHUUM I =5CM OIWH OT
npyroro. [To mpoBoiaM TEKyT B MPOTHUBOIIOJIOKHBIX HAIPABICHUAX oquHaKkoBble Tokn | =10 A
Kaxplii. Halitn HanmpsokeHHOCTh H MarHWTHOTO MOJISE B TOYKE, HAXOJAIIEHCS Ha PACCTOSHUU
r1 =2 cM oT oJHOTO | 2 = 3 ¢M oT Apyroro nposoaa. OTeer: 132 A/m.

31. OnpenenuTb UHIYKIMIO MarHUTHOTO TOJISI HA OCH JUTMHHOTO COJIEHOM[IA, COZEPKAILEro
n = 20 BuTtkoB/cM nipu cuie Toka | = 10 A. OrBet: 0,025 Ta.
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32. CKOJIbKO BUTKOB Ha CJIUHUILY JUIMHBI COJNCPXKUT JUTMHHBIA COJCHOWJ TPH CHIIE TOKa
| =0,5 A, ecii HanpsHKEHHOCTH 11071 Ha ocH costeHouaa H = 300 A/m. Orser: 600 m™.

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TOJS Ha OCH JUIMHHOTO COJIEHOUJA,
conepxamiero N = 10 Butkos/cM mipu cuite Toka | = 1 A. OrBet: 1000 A/m.
34. Bpraucaute HUPKYIJSIMUI0 BEKTOpPA HAIPSHKEHHOCTH BIOJb KOHTYPA, OXBAaThIBAIOLIEIO

toku |1=10A, [>=15A, Tekymme B OaHOM HampaBieHUH, U TokK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBeT: 5 A.

35. TIpsiMoii IpoBO, IO KOTOPOMY TeueT TOK 1=1 KA, pacroyiokeH B OJIHOPOJHOM MAarHUTHOM
10JIe MEPHEeHIUKYISIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosie Ha OTpe3oK
npoBoa junHou 1=1 M ecnu marauTHas uHayKuus B pasaa 1 Tn? Orser: 1000 H.

36. Ilpsmoii mpoBox, mo kortopomy TedeT Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM ToJie o yriioM 60° Kk muHusM MarHuTHOM nHAyknuu. C kakod cuiioit F aeicTByer
1oJie Ha OTpe30K mpoBoja AmuHoi 1=10 cm ecnu marauTHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka raipBaHOMETpa [UIMHON a=4 cM u mmpuHoi b = 1,5¢cm, comepskarnas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOJUTCS B MarHuTHOM moine ¢ unaykuuedr B=0,1 Tn. Ilnockocts pamku
napajuiesibHa JTMHUSIM MHAYKUud. HaliTn Mexanundeckuii MOMEHT M, NeWCTBYIOLIUI Ha PaMKYy,
Korja o BUTKy TeueT Tok |1=1 MA. OTBeT: 12 mxH/Mm.

38. HanpsokenHocte H MarHutHoro moins B IEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarHuTHBI MOMEHT py, BUTKA paBeH 1 A m? Berancnuts paauyc R Butka. OTBeT: 9,27 eMm.

39. Beruucauts paauyc R 1yru okpy>KHOCTH, KOTOPYIO OMUCHIBAET MPOTOH B MATHUTHOM I10JIE C
unaykuuen B = 15 mTn, ecnu ckopocTh v npotoHa paBHa 2 Mwm/c. OTBert: 1,38 M.

40. JIBykpaTHO HOHU3HPOBAHHBIA aTOM Treius (Q-4acTHId) JBWKETCS B OJHOPOJIHOM
MarHUTHOM Tojie HanpspkeHHOCThIo H = 100 kA/M mo okpyxHOCTH paguycoMm R = 10 cm. Haittn
cKopocTh U a-dactullsl. OTBeT: 0,61 MMm/c.

41. Ha »>nexTpoH, ABMXKYIIMICS B OJHOPOJHOM MarHUTHOM mosie mHaykuued B =2 Tn co
ckopocThio v =107 m/c peiictByer cuma F=1,6 nH. Haiitu yrom MexIy HampaBleHUSIMH
CKOPOCTH M MarHUTHOM uHAyKuuu. OrBer: 30°.

42. llenb COCTOWT W3 MOCIEAOBATEIbHO COEIAMHEHHBIX compoTuBieHus R =1 Owm, kaTymku
uHAyKTUBHOCTH L = 1 T'H, nctounmka Toka u kimoua. Koy 3amMkHyT. Uepes kakoe Bpemsl mociie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymeHbmuTes B 2 pasa? Orser: 0,693 c.

43. llemb COCTOMT H3 TMOCIEIOBAaTeIbHO COEAMHEHHBIX  COMPOTHUBIEHUS, KATYIIKU
WHAYKTUBHOCTH, UCTOYHHUKA TOKa M Kitouya. Kiou 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya cuja TOKa B LEMM YMEHbIIMIack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
uHAyKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BplUMCINUTH SHEPrHI0 MAarHUTHOTO MoJisi coieHouzaa, coxaepkamero N = 1000 BuTkoB

npoBojAa, mpu cuie Toka | =1 A, ecnu MarHUTHBIA TMOTOK Yepe3 €ro MOMepeyHOe CEeueHUe
® =0,1 mB6. OtBeT: 0,05 JI:k.
45. HalitTh MHIYKTMBHOCTH NPOBOJSLIETO KOHTYpa, €CIM MAarHUTHBIA TMOTOK 4Yepe3 HEro

yBenuuuBaetrcs Ha 0,02 BO B pe3ynbraTe n3MeHeHUs TOKa B KoHType ¢ 4 A 1o 8 A. OrTBeT:
5 mI'H.

4.3. [Ipome:kyTouHasi arTectanus B popme 3auera (3 cemectp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETeHIIMH ConepsxkaHue KoMIeTeHIH
OIIK-3 Croco6eH UCHoab30BaTh MATEMATUYECKHUE METOIBI, HEOOXOANMBIE IS
penieHus 3a1a4 npodecCHoOHANTBHON NeITeTbHOCTH




Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 IUCHUILIHHE

1. Pacnpoctpanenue BonH B ymnpyroil cpene. IlpoponbHble M MOIEpPEYHBIE BOJIHBI.
VYpaBHeHHE TUIOCKOW M CcepHUecKOod TapMOHWYECKHX BOJIH. da3oBas CKOpocTh. BosiHOBOE
ypaBHeHHE. DHeprus BoaHbl. [IpuHimn cynepno3unuu BoiH. CTosune BOJIHBI.

2. BonHoBoe ypaBHEHHE [IJsi DJIEKTPOMAarHUTHOM BOJHBL. (OCHOBHBIE CBOMCTBA
AIIEKTPOMArHUTHBIX ~ BOJH. OHEPrus AJIEKTPOMAarHUTHBIX BoOJH. Bekrop IloiiHTuHTA.
M HTEHCUBHOCTH BOJIH.

3. Bpemennas u mnpocTpaHCTBEHHass KOTepeHTHOCTH. CTeneHb KOTepeHTHOCTH.
Unrepdepenius apyx BonH. Matepdepenuus ceera. lupruna natepdepeHIIMOHHOI MONOCHI.

4. Judpaxuus ceera. [lpunmun [olirenca-dpenens.

5. EcrecTtBeHHBI W TOMAPU30BaHHBIA CBET. 3akoH Mautoca. CTeneHb MOJISIPU3ALIH
CBETA.

6. Ilonspuzarus npu OTpakeHUU U MpesiomiieHnu. 3akoH bprocrepa.

7. Pacnpocrpanenue cBeTa B momiomarommx cpenax. 3akon byrepa. lucnepcus cBera.
HopmanbHast 1 aHoManbHast AUCIIEPCHSL.

8. TemnoBoe wW3ITydyeHHE W €ro XapaKTEePUCTHKH. 3aKOHBI TEIUIOBOTO W3IYYCHUS.
I'nnoresa Ilnmanka. @OTOHBL.

9. KopmyckynsipHO-BOJHOBOH jayanu3M cBeTa W Marepuu. lumore3a ae bpoiins.
Hexoropsie cBoiicTBa BoJH 1e bporis.

10. BomHoBble cBolicTBa MHKpodacTull. Judpakmuss dIEKTPOHOB. [IpyuHIMN
HeonpeneaeHHoCcTH [ ei3enOepra.

11. BomnoBas ¢yHKIUS U ee pu3nueckuii cMbicia. HopMUpOBKa, CTaHIApPTHEIC yCIOBUSI.
Cynepno3unus COCTOSIHUI B KBAHTOBOM MEXAHHKE.

12. Yactrma B OJHOMEpPHOW TMPSMOYTOJIBHOW TIOTEHIIMAIBHOW sIME C OECKOHEYHO
BBICOKMMH CcTeHKaMu. [IpoxokaeHue 4acTHIbl CKBO3b MOTEHIUANbHBIN Oapbep. JIuHeiHbIN
rapMOHUYECKUI OCLWILIATOP.

13. Atom Pesepdopma-bopa. DHepreTndeckne ypoBHU. ATOM BOIOpOAa B KBAaHTOBOM
MEXaHUKe.

14. KBanTtoBble umcia dnekTpoHa B arome. CrnuH snekTpoHa. CHUH MHKPOYACTHII.
®epmuonbl. bo3onbl. IIpunnun Ilaynmu. PacnpeneneHue 35€KTPOHOB IO JHEPreTHYECKUM
ypoBHsM B aromax. [lepuonnueckas cuctema 3J€MEHTOB.

15. TlonsiTue O KBaHTOBBIX cTaTUcTUKax boze-Dinmreitna u  depmu-lupaxa.
BrIpo:KA€HHBIN 2IEKTPOHHBIN T'a3 B METaJIIaX.

16. Pa3smep, coctaB u 3apsi1 arToMHOTO sijipa. J{edekt Maccel u 3HEprust cBsi3u sapa. CrivH
A]ipa ¥ €ro MarHUTHBIA MOMEHT. SlnepHble cuinbl. Moaenu siapa.

17. O6mme cBoMCTBA AIIEMEHTApHBIX yacTull. Kiaccudukamus 3meMeHTapHBIX YaCTHII.
Yactuiel u  anTuvacTuibl. CHIIBHOE, JJIEKTPOMAarHUTHOE, Clla0o€ U TPaBUTALMOHHOE
B3aUMOJICHCTBUA.

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETeHLIU U Coaepxanue KOMIETeHIH I
OIIK-4 CriocobeH aHanu3upoBaTh (PU3NYECKYIO CYIIHOCTD SIBICHUN U MPOLIECCOB,

JIKAIUX B OCHOBE (DYHKIIMOHUPOBAHUS MUKPOIJIEKTPOHHONU TEXHUKH,
MPUMEHSITh OCHOBHBIE (PU3UYECKUE 3aKOHBI U MOJIENH IS PEIICHUS 33129
po¢eCCHOHATHHON IEATETLHOCTH

Tunosble TeopeTHYEeCKHE BONPOCHI K IK3aMeHY M0 JUCHHUILINHE
1. Cnoco6wsr HabmomeHuss uHTepdepeHIMU cBera. JIByxuydeBas wuHTEpdepeHIHs.
WutepdepeHiiysi B TOHKHX IUIeHKaX. [lolockl paBHOTO HAakJIOHA M PaBHOW TOJIIMHBIL.




HNuTtepdepomerpsl.

2. Meton 3o ®penens. dudpaxuus Ppenens Ha KpyrJioM OTBEPCTUH. 30HHAs
IUTACTHHKA.

3. Mudpakuus @paynrodepa Ha meqTd 1 MHOTHX IIeisix. Judpakunonnas pemerka.

4, Jludpakmus ©Ha mnpocTpaHcTBeHHOH pemetke. Dopmyna Bynbda-bparros.
Paspemaromnias cnocoOHOCTh ONTUYECKUX TPUOOPOB.

5. DKCIEepUMEHTAIbHOE IOATBEPXKJEHHE KBAaHTOBBIX CBOMCTB CBeTa: BHEIIHUM
doroapdext: apdexr Komnrona.

6. KsanroBble ypaBHeHMs IBWxeHUs (oOmee ypaBHeHue lllpenunrepa, ypaBHeHUe
[penuHrepa aas CTallMOHAPHBIX COCTOSTHUM).

7. DHepreTMyeckue 30Hbl B KpUCTAJUIaX B MPHUOIMKEHUM CWIBHOW CBsA3M. MeTasl,
MOJIyIPOBOIHUKH U AUBJIEKTPUKH 110 30HHOW TEOPHUH.

8. CoOcTBeHHas U MPUMECHAs IPOBOAUMOCTb IOJIYITPOBOJHUKOB.

9.  ®OTONMPOBOAMMOCTH MOIYTIPOBOJHHKOB.

10. KoHTakT IBYyX METa/JIOB IO 30HHOM TeOpuH. TepMO3JIEKTpUUECKHE SBICHHUS U HUX
IIPUMEHEHUE.

11. BeoimpsiMiieHue NepeMEeHHOr0 TOKa Ha KOHTaKTe METalI-I10JyIPOBOJHHK.

12. KoHTakT 3JeKTPOHHOTO U JIBIPOYHOTO MOTYITPOBOIHUKOB. TPaH3UCTOPHI.

13. 3akonomepHoOcTH 0- U B-pacnagoB. HeliTpuHo. y-u3iaydeHue u ero cBoicraa.

14. Slnepuble  peakuuu. OHepreTuuyeckas cxeMa  sAepHbIX  peakuuil.  Ilytu
UCIIOJIb30BaHMs AICPHON SHEPTUU.

Tunosble 321244 N0 AUCHUIIJIHHE
1. Ha nyTtu cBeroBoil BOJHBI, MAYLIEH B BO3AYyXE, NMOCTABWIM CTEKJISHHYIO IUIACTUHKY
(mokazarenp TMpejIoMIIeHHs cTekiaa paBeH 1,5) tommmHoi 1 mm. Ha CKOJIBKO W3MEHHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJTHA MAJaeT Ha INIACTUHKY HOpMaiibHO. OTBeT: (0,5 MM.
2. Haiitn Bce mmuubl BonH Buaumoro ceera (ot 0,76 mo 0,38 Mkm), KOoTOpble OymyT
MaKCHUMaJIbHO YCHJIEHBI NPH ONTHYECKON Pa3sHOCTH XOjAa MHTep(epHpyroImX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosiane d mexxny aByms mmensimu B onbite FOHra paBao 1Mm, paccrosinue | ot mesnei
70 3KkpaHa 3 M. OnpenenuTs JJIMHY BOJHBI A, UCITyCKa€MON MCTOYHUKOM MOHOXPOMAaTHYECKOTO
cBeTa, eciy muprHa b nHTep(epeHIIMOHHBIX TIOJIOC Ha SKpaHe paBHa 1,5 Mm. OTBeT: 0,5 MKM.
4. Ha mbutbHyto muieHky (N = 1,3), Haxozsmiyrocss B BO3/AyXe, HaJaeT HOPMAIbHO IYYOK
ayueii 6enoro cera. [Ipu kakoil HauMeHbIneH TonmHe d MICHKH OTPAKCHHBIA CBET C JUTHHOI
BOJHBI A = 0,55 MKM OKakeTcs MaKCHUMaJIbHO YCWJIEHHBIM B pe3yjbTaTe HHTeppepeHInn?
OtBet: 0,1 MKM.
S. PaccTosiHue Arz,1 MeXly BTOPBIM U NIEPBBIM TEMHBIM KosibllaMi HbIOTOHA B OTpaskeHHOM
cBete paBHO 1 MM. Omnpenenuth paccTosHuE Arip9 MEXIY IECSIThIM U JIEBATHIM KOJIbIIAMM.
Otsert: 0,39 mMm.
6. Ha mens mupunoit ¢=0,05 MM mamaeT HOpMaJIbHO MOHOXpoMartuueckuii ceer (A=0,6
MKM). OnpenenuTs (B rpagycax) yroi @ Mexay IepBoHAaYalbHBIM HAIpaBJICHUEM ITy4Ka CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO U pakMoHHYI0 nojocy. OtBer: 2,75°.
7. CKOJBbKO IITPUXOB HA KAl MUJUTUMETP COAEPKUT MUPaKIMOHHASA PELIeTKa, eClU
npu HaOMIOJIEHUHM B MOHOXpomaTrhuueckoMm cBere (A=0,6MKM) MaKCUMyM MSTOrO TMOpsAKa
oTkJoHEH Ha yron =18°? Orser: 100.
8. Hudpakuuonnas pemierka coaepxuT N =200 mTpuxoB Ha IMM. Ha pemerky nanmaer
HOpMaJIbHO MOHOXpoMaTHueckuil cBet (A = 0,6MKM). MakcuMyM Kakoro HauOOJbIIEro MOpsIKa
naet ota pemierka? OrBer: 8.



9. CKOJBKO IITPUXOB Ha KaKIbIH MUJUIUMETP COIACPKUT NU(PAKIMOHHASA pEIIEeTKa, eClln
npyu HaOJIOJCHUHM B MOHOXpomaTrhdeckoMm cBeTe (A = 0,6 MKM) MakCUMyM TpPEThEero MOpsIKa
OTKJIOHEH Ha yron @ = 21°? OrBet: 200.
10. [Ty4ok ecTecTBEHHOIO CBETa, MAYIIHI B BOJE, OTPaXkaeTCs OT IpaHu anmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yrie mazeHus o (B rpajycax) OTpaKCHHBIA CBET
HOJIHOCTBIO mosApu3oBan? OTeer: 61,2°,

11. VYrou bprocrepa ogp Ipy NaJACHUU CBETA U3 BO3/lyXa HA KPUCTAJLI KAMEHHOM COJIM PaBEH
57°. Onpenenutsh CKOPOCTh CBETa B 3TOM Kpuctasuie. OrBer: 194 Mm/c.
12. IIpenenbHbIl yrosl o IIOJIHOIO OTpPaXCHUs IIy4Ka CBETa HAa TPAHMIE KUAKOCTH C

BO3ayXxoM paBeH 43°. Onpenenutb yroa bprocrepa ogp (B Tpamycax) aias MajcHUs Jyda U3
BO3/yXa Ha MOBEPXHOCTh ATOM KUAKOCTH. OTBeT: =55°45".

13. Yron Mexay TiIaBHBIMU IUIOCKOCTSMHU MOJSIpU3aToOpa U aHanuzaropa coctasiseT 30°.
Onpenenuth WU3MEHEHHE WHTCHCUBHOCTH MPOILIEIIIET0 4Yepe3 HUX CBETa, €CIU Yroll MEexay
[JIaBHBIMU TJIOCKOCTSIMHU TMOJIIPU3aTOpa U aHaIu3aTopa u3MeHuics 10 45°. Orser: 1,5.

14. Crenenp nonspusauuu P yactTuuHo-nosnsipu3oBaHHoro ceera pasHa 0,5. B ckonbpko pa3
OTIIMYAETCS MaKCHMallbHAsi WHTEHCHMBHOCTH CBETa IIPOIMYCKAaeMOro Yepe3 aHaiu3aTop, OT
MuHuUMalibHOM? OTBeT: 3.

15. OnpenenuTs TeMIIEpaTypy, IpU KOTOPOM SHEpreTHdeckas CBETUMOCTh R» abCONMOTHO YepHOro
Tena pasHa 10 kBT/M. OtBer: 648 K.

16. [loTok 5HeprumM, W3IMy4aeMblii U3 CMOTPOBOIO OKOIIKA IUIABWJIBHOM Tieud, paBeH 34 Br.
OnpenenuTs TeMIieparypy Meuu, €Ciu IUIOab OKOIIIKA COCTABIAET 6 cm? Otser: 1000 K.

17. Bo ckonbko pa3 HaZo yBEIMUYHUTh TEPMOJIMHAMUYECKYIO TeMIieparypy aOCOIIOTHO YEPHOTO Telna,
4YTOOBI €ro SHEPreTUIecKasi CBeTUMOCTh B3pociia B 16 pa3. OtTBet: 2.

18. Ha kakyro manmHy BOJIHBI MPUXOIUTCS MAKCUMyM CIEKTPATbHOM IUIOTHOCTH 3HEPreTUYECKON
CBETHMOCTH a6CONIOTHO YepHOTO Tena rpu Temmeparype 0°C. Orser: 10,6 MKM.

19. Onpenenuth UIMHY BOJHBI CBeTa, oOmywaromero ¢GoTokaTon ¢ paboTol BBIXOJA

A =2,15B, ecnmu MakcuManbHAs KHHETHYECKash dHEPTUst (POTOIIEKTPOHOB Tmax = 1 3B. OTBeT:
400 nm.

20.  Ha moBepxHocTh (hoTOKaTOAa magaeT MoHoxpomarmueckuii cBer (A = 310 am). UToOHBI
MPEKPATUTh OMUCCHIO  DJIEKTPOHOB, HYKHO TMPUIOXKUTH  3aJEPKUBAIONIYI0  PA3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboTy BbIxoaa B 3B. OTBeTt: 2,3 3B.

21. Yacruma HaXoauTCAd B NOTEHUHUAIBHOM sAlUKe. HallTh OTHOILIEHWE Pa3sHOCTH COCEIHMX
DHEPreTHUECKUX YpoBHEH AEn+1n K sHeprun En yacTuilsl B crydae N = 5. Oreet: 0,44.

22. Yacruma HaXoauTCAd B NOTEHUHUAIBHOM sAlIUKe. HallTh OTHOILIEHWE Pa3sHOCTH COCEIHMX
SHEPreTHUSCKUX YPOBHEH AEn+1n K dHepruw En 9acTHIlBI B cirydae n — co. OTBeT: 0.

23. Onpenenutb XOJUIOBCKYIO Pa3HOCTh TMOTEHIMAJIOB MEXAY TpaHsSIMU KPEMHHUEBOIO
obpasma mmpuHO# | =2 cM, MOMEIEHHOr0 B OJHOPOJHOE MArHHUTHOE IMOJE C HHIYKIMEH
B = 0,3 Tn, mpu mpomycKaHWH TOKa MIOTHOCTEIO j = 2 A/M?. [ToctosrHas Xomma Ry = 0,1 M¥/Ko.
OTtBert: 1,2 MB.

24.  OmnpenenuTh TOCTOSHHYIO XOIIa METalNIMYecKoro o0pasla, eciM KOHIEHTPAIUS
HOCHTEJIeH 3apsima N = 4,1 102 M3, OrBer: 0,015 M3/Ko1.
25.  Kakas 4acTe (B %) HAuambHOTO KONHMYECTBA aTOMOB PaJMOAKTHBHOTO aKTHHUS 2°Ac

ocra”ercs uepes 5 cyt? Ilepuoa nomypacnana 10 cyrok. OrBer: 71 %.
26.  TlocrosHHas pacmaga A pyommms ©Rb pama 7,7-10% ¢l. Onpenmenurts ero mepmon
noaypacmnazaa Ti12 B MuHyTax. OTBer: 15 MuH.

27. 3a oIMH TOJ HAYaJbHOE KOJIMYECTBO PAJMOAKTUBHOTO H30TONA YMEHBUIWJIOCH B TPH
pa3a. Bo ckoibko pa3 oHO yMeHbIINTCS 3a ABa roga? Orser: 9.
28. 3a Bpems t = 8 cyrt pacmanock k = 0,75 HavanpbHOr0 KOJUYECTBA SJI€P PATHMOAKTUBHOTO

u3zorona. Onpenenuts nepuo nouypacnaaa Tiz. OTBer: 4 qHs.



6] ; 9 4
29. SlmepHast peakiusi MMEET BHJ Li+?—> "Be+ "He OmnpenenuTh MaccoBOE YHCIIO
HejocTaronero anementa. Oreer: 7.

12 2 11
30.  Snepmas peakums mmeer Buy G+ H—>?+7B . Onpegenmure maccoBoe umcio
HenocTarolero dieMedra. Orser: 3.

OnepaTtop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO

COrNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukToposuy, 19.08.24 08:30 (MSK) MpocTas noanucb
3aBeaytowmin kadeapoit On3d




