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1 OBIIME MMOJIOXKEHUSA

OneHouHble MaTepuaibl — O3TO COBOKYNHOCTh Y4eOHO-METOAMYECKHX MaTepualioB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OLICHKM KayecTBa OCBOEHHSA OOYYaIOIIMMHUCA JAaHHOW JUCLMILIMHBI KAaK YacTH 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 — 0OECHEYUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMH,
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 IMpoBeIEHUS H5K3aMEHAa — YCTHBIM OTBET II0 TEOPETHUECKUM BOIIPOCAM,
c(hOpMYyJIUPOBAHHBIM C YYE€TOM COJEp>KaHUSl y4eOHOM NUCUUIUIMHBI U PElIeHUuE MPAKTHUYECKUX
3anay. @opma mpoBeNEHUS 3aueTa — IHUCBMEHHBIM ONpPOC MO TEOPETUYECKUM BOIIpOCaM U
pelleHre MpakTUYeCKUX 3a/1ay.

2 OIIUCAHUE IMOKA3ATEJIEN 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, OOHAPYKUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IIPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE ITPOrPAMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIA C JOIOJHUTEIbHON
JIUTEPATypoOil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTaBJISIETCS
CTyJ€HTaM, YCBOMBLIMM B3aUMOCBSA3b OCHOBHBIX IOHATHH IHUCLMUIUIMHBI B MX 3HAUYECHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIINM TBOPUYECKHE CIOCOOHOCTH B MOHUMAHUH, U3JI0KEHUHU
U MCII0JIb30BaHUU y4eOHO-IIPOrpaMMHOT0 MaTepuana;

«Xopowmo» 3acioy’KuBaeT CTYACHT, OOHApyXHMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrpaMMHOI0 MaTepuaa, YCIEIHO BBITOIHAIOMUN IPEeyCMOTPEHHBIE B IPOTpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JUTEPATYPY, PEKOMEHJIOBAaHHYIO B mporpamme. Kak mpaBumio, oneHka
«XOpOILO» BBICTABIAETCSA CTYACHTAM, MOKA3aBIIMM CHUCTEMATUYECKUN XapakTep 3HAHUN I10
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 JanbHeimel yueObl H
npejcTosiiell paboThl MO CHEUMATBHOCTH, CIPABJISIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX IMPOrpPaMMOW, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JIOIIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE U IIPU BBINOJHEHHUM JK3aMEHAlMOHHBIX
3aJjaHui, HO 00JIaAal0IIUM HEOOXOIMMBIMH 3HAHUSIMU U1 UX yCTPaHEHHs O] PYKOBOACTBOM
[IPENoiaBaTels;

«HeynoB/1eTBOPUTEJBHO» BBICTABISAETCS CTYJEHTY, OOHapyXHUBIIEMY HpOOEnsl B
3HAHUSAX OCHOBHOI'O Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JIOMYyCTHBIIEMY IPUHIUIHAAIbHbIE
OIIMOKM B BBIMOJIHEHUU MPEIyCMOTPEHHBIX IporpaMMmoi 3anaHuil. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIBHOY» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTh O0yUeHHE WU
NPUCTYNUTh K MPO(ECCHOHATBLHONW AESITEIbHOCTU MO0 OKOHYAHHWU By3a 0€3 JIOMOJHUTEIbHBIX
3aHATUH 110 COOTBETCTBYIOLIEH JUCLUIIIIMHE.

ChopmupoBaHHOCTh Ka)KJ0M KOMNTEHUUHU (WJIM €€ YacTH) B paMKaX OCBOEHHMS JTaHHOU
JUCLUIUIMHBI OLIEHUBAETCSA B Tpollecce MPOBEIACHUS 3adeTa B (opMe OLEHKU «3auyTeHO» WU
«HesaureHOo».



OneHka  «3a4TEHO» BBHICTABJISIETCS  CTYAEHTY,  KOTOPbIi  MPOYHO  YCBOWII
MpPEeAYyCMOTPEHHBIM MPOTrpaMMHBIM MaTepuan; MpPaBUIbHO, apIYMEHTUPOBAHO OTBETUJI Ha BCE
BONPOCHI, C TMPUBEICHUEM IMPUMEPOB; IOKa3al TIyOOKHWE CHCTEeMaTU3MpPOBaHHBIC 3HAHUS,
BJIaJICET NIPUEMAMM PACCYKJIEHUS U COINOCTABIIAET MAaTepHall U3 Pa3HbIX HUCTOUYHUKOB: TEOPHIO
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
IIPEJICTaBICHUSI 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 BBINOJIHWI W/WIM HE 3alIUTUI Ja0opaTopHble pabOThI, MPETyCMOTPEHHBIE
rpagukoM B JTaHHOM CEMECTpe, U He BjaJieeT MPUOOpETaeMbIMU B MPOLECCE MPAKTHUYECKHX
3aHATUI HaBbIKaMU peLICHUS PU3NYECKUX 3a/1ad 110 TEMAM TEKYIIEro CEMeCTpa.

3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCHUIIJIMHE

Ne Kontponupyemsie paszienbl Koz xoHTpOonupyemoit Bun, meton, popma
n/m (TeMbI) JUCIUIINHBI KOMITETEHIIH (1K €€ OLICHOYHOTI'O
4acTH) MEpPONPUSITHSI
1 2 3 4
1 Pu3nYecKUe OCHOBBI KJIACCUYECKON MEXAHUKHU
1.1 | Beexenue OIIK-3 SK3aMCH
OIIK-4
1.2 | KuHemaTuka nocTynaTeabHOro OIIK-3 OK3aMeH
Y BPAIIATEJIbHOTO JBHKCHUS 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 MOJIEKYJIIPHOM (PU3UKU U TEPMOJIUHAMUKHU
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 DJeKTpOMarHeTu3M
4.1 | MarnuTHOe 10JIE B BaKyyMe OIIK-3 DK3amMeH
OIIK-4




4.2 | MarauTHOE TIOJIE B BEIIIECTBE OIIK-3 DK3aMeH
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 sijiepHast GU3HMKa
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 3ATAHUA 1 UHBIE MATEPHUAJIbBI

4.1. Ilpome:kyTouHas arrectauus B popme 3x3amena (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

Tunosble TeopeTHYecKHE BONPOCHI K IK3aMEHY 110 AUCHHUILIMHE

1. MarepuanbHas Touka. Cucrema otcuera. [lyte. Ilepememienune. CkopocTh U
YCKOPEHHE MaTepUAIBHONW TOYKH, UX IPOECKIUU HAa KOOPIUHATHBIE OCH.

2. Bpamenune marepranbHOW TOYKM BOKPYT HEMOABHMKHOM OCH. YIIOBas CKOPOCTh M
ymioBoe  yckopeHue. CBsi3b  MEXJIy YDIOBBIMH M JMHEHMHBIMH  KHHEMaTU4eCKUMU
XapaKTEPUCTUKAMU.

3. T'panunpsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHWKH. [lepBeiii 3akoH HeroToHa.
Cuna, macca u ummynsc. Bropoil 3akoH HproToHa kak ypaBHeHHME IBHXEHMs. Tperuil 3aKkoH
Herorona.

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. BHyTpeHHHME M BHEIIHHE CHJIBL. 3aMKHYTas CHUCTeMa. 3aKOH COXpPAaHEHMs IOJHOM
MEXaHUYECKOW dHepTruH. CBsA3b 3aKOHOB COXPAHEHHUSI CO CBOMCTBAMHU ITPOCTPAHCTBA U BPEMEHH.

7. 3aKkoH COXpaHEHHs UMIYIIbCA.

8. MoOMEeHT CHITbI, MOMEHT UMITYJIbCa. 3aKOH COXPaHEHHsI MOMEHTa UMITYJIbCA.

9. OCHOBHOIf 3aKOH JMHAMUKHU BPALIATEIbHOTO ABHKECHHUS.



10. MowmeHT uHepIuH, ero cBoiicTBa. Teopema lllTeitHepa.

11. IMpunmun otHocutensHocTH lamunes. IlpeoOpaszoanue [Mammies. Knaccuueckas
TeopeMa CIOKEeHUs ckopocTeill. THBapHaHTHOCTH 3akOHOB HpI0TOHA B MHEPLIMATBHBIX CUCTEMAaxX
oTcyera.

12. Tloctynarel OiHmTeiHa. [IpeobpasoBanus Jlopenma. OTHOCHUTENBHOCTh IMOHATHS
OJHOBPEMEHHOCTH. (OTHOCHUTEIBHOCTb JUIMH U NPOMEXYTKOB BpeMeHH. MHTepBanm Mexay
COOBITUSIMH.

13. PenATUBUCTCKHI 3aKOH TNPEoOpa3OBaHUs CKOPOCTH. PeISTUBUCTCKUN MMITYJIbC.
PenstuBucrckoe ypaBHEHHE AMHAMHUKHU. PEISTUBHCTCKHE BBIPAKEHUS ISl KUHETUUYECKOW 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
peleHue.

16. VYpaBHeHue 3aryxarolmux KojebaHuii W ero pemieHue. [lapameTpbl 3aTyXaromux
KOJICOaHHIA.

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

18. Craructuueckuit u TEPMOJIMHAMUYECKUI METObI UCCJIEJIOBAHUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE 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 TOJKOBAaHWE aOCONIOTHON Temmeparypbl. UUCIIO cTerneHeld CBOOOIBI MOJICKYJIbI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTHHU 110 CTEIIEHSIM CBOOOIBI MOJICKYIL.

21. OcHOBHOE YypaBHCHHE COCTOSHUSI wHaeanbHOro ra3a (ypaBHeHue Kiameiipona-
MenneneeBa). M3omporecchl.

22. 3akoH MakcBemna Uil pacrpeneeHus MOJIEKYN HJICTBHOTO Ta3a M0 CKOPOCTSIM H
SHEPrusiM. XapaKTepHbIE CKOPOCTH JABUKEHUS MOJIEKYI U€aJIbHOTO rasa.

23. TlpuHnun neranbHOTO paBHOBecHs. bapomerpuueckas dopmyna. 3akoH boibiMana
JUISl pacpeesIEHUs YaCTULl BO BHEIIHEM TIOTEHIUAIIEHOM I10JIE.

24. Pabora mpu U3MEHEHWH OOBEMa, KOJIMYECTBO TEIUIOTHl, BHYTPEHHSS HSHEPIrHS
uacanbpHoro rasa. lleppoe Hauano TepMoaMHAMHKH, €70 MPUMEHEHHE K H3ompoueccaM. Bropoe
Hayajao TepMOJUHAMUKHU.

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMbl
KOMIIETeHIIUH Coaeprxanue KoMIeTeH UM
OIIK-4 CrniocobeH aHaIM3upoBaTh (PU3NYECKYIO CYLIHOCTb SIBJICHUN U NMPOLIECCOB,

JIeKAIUX B OCHOBE (DYHKIIMOHUPOBAHUS MUKPOIJIEKTPOHHONW TEXHUKH,
MPUMEHSITh OCHOBHBIE (PU3NYECKUE 3aKOHBI M MOJIENN JUIS PEIICHUs 3aa9
po¢eCCHOHATBHON IEATETLHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 TUCHUILIHMHE

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 nBMKEHUE MaTepUANBbHON TOUKH. TaHTCHIMAIBHOE W HOPMAaJIBHOE
YCKOpEHHUE.

4. BpIBOJ MOMEHTOB MHEPLHUU CTEPKHS, HINHAPA, [Iapa.

5. Pabora cuibl 1 MomtHOCTE. KiHETHYECKast SHEPTUsl OCTYIATEIBHOTO JIBUKEHUS.




6. Kunernueckas osHeprusi Tena, BPALIAIOMIETOCS BOKPYT HEMOJIBMKHOW  OCH.
Kunerndeckast sHEprus npu MmiIOCKOM JABUKEHUU.

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

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

9. CnoxeHre OJMHAKOBO HAIIPABJICHHBIX U B3aUMHO MEPIICHAUKYISPHBIX KOJICOAHHH.

10. DxcnepuMeHTalIbHOE MOATBEPKICHUE pachpenenenus Makcsemia: onbITel LlTepHa
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. Kpyrogoii nporecc (muki). TerioBble ABUTATeNd W XoyoawibHble MammHbl. KITJ]
uJeaIbHOM TerioBoil mamuHebl. [{ukn Kapho.

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

Tunosble 3a1a4M M0 TUCHUILIMHE
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.
Ortger: 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 AWCKa paBHa 3 M/C.
Touku, pacnonoxennoie Ha AR=10 cm Oarke K OCH, UMEIOT JTUHEHHYI0 CKOPOCTh Vo=2 M/C.
Onpenenuts yriaoByr0 CKOpOCTh BpalieHus aucka. Orser: 10 pan/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 ¢. 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 MHEpLIMK NOJIOTO MIMHAPA MAacCOM 2 KT U PainlyCoOM 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,

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

8. Haiitu momenT unepuuu amcka maccoit 0,5 kr u paaumycom 20 cM OTHOCUTENIBHO OCHU
TIEPIIEHIUKYJIIAPHOM K IIIOCKOCTH JIMCKa U poxosinei uepes ero nentp. Oreer: 0,01 kr-m2.

9. Haiitu MoMEeHT mHepuuu cTep)kHsS Maccod 5 Kr W AnuHOM 1,2 M OTHOCHUTENBHO OCHU
TIEPIIEHIMKYIIAPHOM K CTEPHKHIO M IPOXOALIEH yepes ero cepenuny. Orser: 0,6 Kr-m2.

10. HailTh MOMEHT WHEepUMU CIUIOIIHOTO 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
TIEPIIEHIUKYIIAPHON K CTEPIKHIO M IPOXOsIIEii uepes ero kounen. 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 cockanb3bIBa€T MO TIIAJKON MOBEPXHOCTH, cocTaBisroned yroa 30° ¢ TOpu30HTOM.

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



14. C Kakoll MUHUMAJIbHOW TOPU30HTAIBHOW CHJIOW HYKHO MPHXKMMATh TEJIO Maccoi 2 Kr K
BEPTUKAJIBHON cTeHe, yToObl oHO He ymano? KoahduiueHT TpeHus Mexay MOBEPXHOCTHIO
creHbl U TesioM paseH 0,2. Oreer: 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 BpaIlleHUs JOCTHT 4acToThl 10 06/c. HaliTh MOMEHT cwil, ACHCTBYIONIUX 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. Onpenenutsh 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
SHEPTHU TeJla COCTABIISIET KUHeTnIecKast sHeprus BpameHus. Oreer: 0,44 %.

19. [Tox nmelicTBHEM MOCTOSIHHOW CHJIBI BaroHETKa MpuooOpesa cKkopocTh 2 m/c. OnpenenuTsb
paboty A cuibl, eciiu Macca Baronetku pasHa 400 kr. OtBet: 800 k.
20. Manenbkuii mapuk maccoit 100 r nBHXKETCS B TOPU3OHTAJIbHOW IIOCKOCTH HA 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

IIOBEPXHOCTH CO CKOPOCThbIO 2 M/c. Ha Kakyro BBICOTY OH CMOKET IOJHATBHCS 110 HAKJIOHHOH
mwiockoctu? Oteet: 0,3 m.

23. Cuapsig macesl 50 Kr, JeTsmuil ropu3oHTalbHO co ckopocThio 800 M/c, momaaaer B
wiathopMy € MECKOM M 3acTpeBaeT B HeM. HaliTu ckopocTk 1uiartopmbl mocie MOMagaHus
CHapsa, eciu ee macca 16 1. OTBet: 2,5 M/c.

24, [To ropu30oHTANBHBIM penbcaM co cKopocThio 20 kM/4 aBukeTcs miardgopma maccesl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr u ABWXKeTcs BMecTe ¢ miaatdopmoil. C
KaKOH CKOPOCTBIO ITOCIIe 3TOTo JABMXeTcs miardopma? OTBer: 16 kM/4.

25. [Tnardpopma B Buae nucka maccoil 4 kr u paaumycoMm 12 cMm Bpamiaercs Mo MHEPLHU
BOKPYI' BEPTHUKaJIbHOW ocH. BO CKOIBKO pa3 yMEHBIIMTCS 4acTOTa BpallleHUs, €CIU 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 KOJeOaHus 1Mo 3akoHy X = Ac0S(wt+@o), riae A=5 cm,
a ® = 2 ¢, Haittu makcumanbHoe yckopenue Touku. Oteer: 20 em/c?.

28.  Haiitm mnepwon KoneOaHW (PUIUUECKOTO MAATHUKA, TIPEACTABISIIONIETO COOOM

OJTHOPOJHBIM CTepKEeHb JUIMHOM 60 cM, Bpalmarouuiics BOKPYT TOPU3OHTAIBHOW OCH,
NIPOXOJAICH Yepe3 OfuH U3 ero KoHios. Oreer: 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 BMectumocThro 20 J1 COAEPKUT YIIIEKUCIbIM ra3 Maccod 500 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 r.

33. B Gammone BmecTuMocThIO 25 11 Haxonutces Bogopoa mpu temmeparype 290 K. Tlocme

TOTO KaK 4YacThb BOJOPOJA M3pacxo/l0Balid, JaBjieHuWe B OauioHe noHusmiock Ha 0,4 Mlla.
Onpenenuts Maccy U3pacxoJoBaHHOTO Bojopoaa. Orser: 8,3 r.



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

35. Kakoe xonu4ecTBO TEIIOTHI MOTpedyeTcs, yToOsl HarpeTh 1 mMoib a3zora Ha 300 K npu
noctossHHOM 00beMe? OTBeT: 6,23 Kk/Ix.

36. Ha ckonbko wu3MeHWnach BHYTPEHHsISI SHEpPrusi BOASHOIO Iapa, €CId IpH  ero
1300apuYeCKOM CKATUM BHELIHUE CUJIbI coBepuIuind padoTy paBHyro 10 k/[x? OtBer: 30 k/l:k.
37. [Tpu xaKoM naBIEHUHN MPOUCXOAUIIO U300apHOE pACHIMPEHUE a30Ta, €CIIU Ha yBEJIUYCHHE
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 komu4ecTBO TEIJIOTHI MOTpedyeTcs, 4ToObl HarpeTh 8 Mok Bomopoaa 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 3x3aMeHa (2 cemecTp)

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

Tunoseie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHUILINHE

1. Dnexrpuueckuil 3apsj U ero cBoicTBa. 3akOH coXpaHEeHUs 3apsiaa. BzaumoneincTeue
3apAnoB. 3akoH KynoHa.

2. DIEeKTPOCTaTUYECKOE TI0Je, BEKTOp HANpPSKEHHOCTH. I[IpHUHIHMI CyNepro3uIiuu
IEKTPUYECKUX TTOJIEH U €0 MPUMEHEHHE Ul pacueTa IoJIsl, CO3aHHOI0 CUCTEMOM 3aps10B.

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. CpoOomHble U CBSI3aHHBIC 3apsabl. BekTop  anekTpuueckoro cMmenieHus. Teopema
["aycca nist SIEKTPUYECKOTO MOJIS B JUDIEKTPUKE.

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

7. Pacnpenenenue 3apsga B MPOBOJHMKE.  DJIEKTPOCTAaTHUECKas  MHIYKLHS.
DnexTpuyeckas eMKOCTh YEIUHEHHOTO MTPOBOIHUKA, 2-X MPOBOAHHUKOB.

8. DnexTponBmxkymias cuia. 3akoH OMa M CONPOTHBIIEHHE MPOBOIHUKOB. 3akoH Oma B
MHTETpanbHO U muddepernranbaoi popmax. 3akon OMa a1 HEOAHOPOAHOTO yyacTKa LETH.

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 MarHUTHOTO 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 IEKTPOMAarHUTHON UHAYKIHH. OneIThI Dapanes. 3aKoH
ANeKTpOMarHuTHOM uHAyKuuu. [Ipasuio Jlenna. OnekTponBuxymas cuia UHIyKUuU. [loaHbIi
MardHuTHeI NoToK. Toku Dyxko.



15. SBnenme camomuaykimu. MamaykruBHOCTh. DJIC camouHmyknuu. VHIYKTHBHOCTH
COJICHOU/IA.

16. Bzaumuas wunaykuus. B3aumMHas WHAYKTUBHOCTb. ODHEpPrusi KOHTYpa 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 Pe3yabTarhl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMBbl
KOMIIETeHIIH U Conep:xxanue KoMNeTeHUH
OIIK-4 Crnoco0eH aHanmu3upoBaTh (PU3NUECKYIO CYIIHOCTD SBJICHUIN U MPOIIECCOB,

JeKalX B OCHOBE (DyHKIIMOHUPOBAHUS MUKPOAJIEKTPOHHON TEXHUKH,
MPUMEHSTh OCHOBHbIC (PU3UUECKHE 3aKOHBI K MOJICIH TS PEIICHHS 33124
npodecCnOHABHOM IeATEIIBHOCTH

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHILINHE

1. TloTteHmumanbHOCTH dJeKTpudeckoro mnois. Pabora mo mnepemenieHuto 3apsna B
3JIeKTpuYecKoM nose. [ToreHnnnanbHas SHeprus B3aMMOAEHCTBUS NIEKTPUUYECKUX 3apsAI0B.

2. Cas3p MEXAY NOTCHIMAIOM U HANPSHKEHHOCTBIO.

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

4. BpluncneHue NoTeHIMANA 10 HAMPSYKEHHOCTHU AIIEKTPUYECKOTO MOJIS.

5. DnexTpuyeckMii 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 JMIONb B OJHOPOJHOM W HEOIHOPOIHOM JJIEKTPHUYECKOM IIOJIE.
[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. O0beMHast INIOTHOCTh YHEPTHUH.

10. Knaccuyeckue OnbIThl 10 OOHAPYKEHUIO U OOBSICHEHUIO MEXaHNW3Ma BOSHUKHOBEHHS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHUS OJJIEKTPUUYECKOTO TOKA. XapaKTepUCTHKU
ANIEKTPUYECKOT0 TOKA: CHJIA TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE 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 pacyera MarHUTHOTO TOJISI IPSIMOTO
MIPOBOJHMKA C TOKOM, KPyTOBOT'O IMPOBOJHUKA C TOKOM.

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

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

16. Pabota o mepeMenieHn o NpOBOAHNKA M KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

17. V3meHeHnue cuiabl TOKa TMpH pPa3MbIKAaHWM/3aMbIKAHWW II€TH, COJep Kalle



MHTyKTUBHOCTb.

18. VYcnoBus A BEKTOPOB MHAYKLUMHU U HAMPSDKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIle
JIBYyX MarHETHKOB.

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

20. luBepreHuust W pOTOp BEKTOpa WHAYKIMM MarHUTHOrO mois. Buxpesoe
AIIEKTPUYECKOE T10JIe, TOK CMELICHUS. DJIEKTPOMAarHUTHOE T10JI€.

Tunosble 3a1a4M M0 JUCHUILIMHE
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 wmerammuueckoii cdepe pagmycom 15 cm nHaxoautcs 3apsn Q = 2 uKn. Omnpenenuts
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. Onpenenuthb
HaIPSKEHHOCTh £ 3JIEKTPOCTAaTHYECKOTro MoJisi Ha moBepxHOCTH cheprl. OTBeT: 800 B/M.
4. Ha wmerammueckoi chepe pamguycom 15 cm mHaxomutes 3apsn Q = 2 uKi. 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 @
3JIEKTPOCTATHYECKOr0 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. DIexkTpuyeckoe I0Jieé CO3JaHO JBYMS OECKOHEYHBIMH IapaulIeibHBIMM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO pacHpeleeHHblii no miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpsbkeHHocTh E mons mexay minactunamu. OrTBer: 0.
8. DnexkTpuyeckoe TI0Jie CO3[JaHO JABYMS OECKOHEYHBIMH MapauleibHBIMHM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO pacHpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpspkeHHOCTh E nons BHe mactud. OTBer: 113 B/m.
9. TloTeHIMan dMEKTPUUECKOTO TIONS, CO3IABAEMOTrO CHCTEMOIl 3apsaioB, UMeeT Bu ¢ = 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
HaANPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM oT BrOporo 3apsaa. Oreer: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh SJIEKTPUUECKOrO IMOJs B TOYKE, PACIOJIOKEHHON BAOJb
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 KBajpaTa CO CTOPOHOH 5 CM HaXOISATCS OJMHAKOBBIE MOJIOKUTEIBHBIE 3aPsIbl
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, yAajJeHHON Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsija.
Otger: 0.
14. Tunone ¢ »IEKTpUYECKMM MOMEHTOM p =75 nKm'M cBOOOJHO ycTaHaBIUBaeTcs B
OJTHOPOJTHOM DJIEKTpUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bprumcnute paboty 4,
HEOOXOIUMYIO JIJIS TOTO, YTOOBI ITOBEPHYTH AMITONG Ha yroit oo = 90°. OTBeT: 6 MKJIXK.



15. Onpenenuth, TpH KaKOW HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMMYECKOro IO B
JudJIEKTpUKe (£=3) MONAPU30BAHHOCTh P JIOCTUTHET 3HaueHus, papHoro 200 MxKi/m?, OTBeT:
11,3 MB/m.

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

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. Onpenenuth 3IEKTPOEMKOCTh LMJIMHAPUYECKOTO BO3IYIIHOIO KOHJEHCATOpa JJIHMHON
| =10 cm, ¢ pamuycamu obkiianok Ry =1 cm u R2 = 2 cm. OtBer: 8 n®.

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. TTnockuit BO3AyIIHBIM KOHACHCATOP 3eKTpoeMKOCcThi0 C = 1,11 H® 3apspkeH 10 pa3sHOCTH
noteHimanioB U =300 B. Tlocrme oOTkIOYEHHs] OT HMCTOYHHMKA TOKAa PACCTOSHHUE MEXITY
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.
Haiitn 3apsa (, mpoTekaromuii depes IMONEpeyHoe cedeHHe MpOBOJHMKA 3a Bpems 7=1c.
OTtBer: 0,25 Ki1.

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

23. Kucrounuky toka ¢ 9JIC [1=1,5 B npucoeannunu katymky c¢ conpotusienuem R=0,1 Om.
AmMriepMmeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korma x MCTOYHHKY TOKa MPUCOECTUHUIN
IIOCJIEZI0BATENbHO €111€ OJMH UCTOYHUK TOoKa ¢ Takoi »xe D/IC, To cuna Toka | B TOM ke KaTyuike
okazasiack paBHoit 0,4 A. OnpenenuTs BHYTPEHHEE CONMPOTUBIIEHUE MEPBOI0 MCTOYHHUKA TOKA.
OtBer: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHeNIHEH Ilenn akKyMYJIsSTOpa BeIEsIeTcs MomHOCTE P1=18 Br,
npu cuie Toka l=1A - coorBerctBeHHO P>,=10BT. Onpenenuts BHyTPEHHEE COMPOTHUBIICHUE I
Oarapeun. OTBet: 20 Om.

25. TInoTHOCTH TOKa B MEIHOM NPOBOMHHKE paBHa 2 A/mMm‘. Haiftu HampsykKeHHOCTh
AIEKTPUYECKOTO TIOJIsI B MPOBOJHMKE. YJenbHOe corpoTuBieHue Meau 17 HOM'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO UIMHHOMY TPOBOAHMKY Teder Tok 50 A. Omnpenenuts
MarHUTHYI0 WHAYKLHIO B TOYKE, YJAJIEHHOM Ha paccrosiHue 5 cM oT npoBojgHuka. OTBer:
200 mxTa.

27. YeMmy paBeH paJnyC TOHKOI'O KOJIbIla, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHuTHOTO MOJI B IIEHTpe Konblia paBHa 2 A/M? OTBeT: 7,5 M.

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

29. Kakoli Tok uzieT o ToHKOMy KoJiblly paguyca 10 cm, ecar HHIyKIUs MarHUTHOTO T10JIS B
neHTpe Konbla paBHa 100 mxTn? Orser: 16 A.

30. /IBa ANWHHBIX MapajljIeNbHBIX MPOBOJIA HAXOIATCS HA PACCTOSHUM I=5cCM OAMH OT
npyroro. ITo mpoBoiamM TeKyT B MPOTUBOIIOJIOKHBIX HApaBIeHUAX oJuHakoBble Toku | =10 A
Kax/plii. HaliTn HanpsbkeHHOCTh H MarHUTHOTO MoJisi B TOYKE, HAXOISIIEHCS HA PacCTOSIHUU
r1 =2 cM oT OJHOTO | 2 = 3 ¢M oT Apyroro nposoaa. OTeer: 132 A/m.

31. Onpenenuth HHAYKIIMIO MAarHUTHOTO TIOJIE Ha OCH JUIMHHOTO COJICHOM]IA, COJIECPIKAIIETO
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. Orser: 0,025 Ta.
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32. CKOJIbKO BUTKOB Ha CJIWHUILYy JUIMHBI COJCPXKUT JUTMHHBIA COJCHOHWJ TPH CHJIC TOKa
| =0,5 A, ecii HanpsHKEHHOCTH 110J1 Ha ocH costeHouaa H = 300 A/m. Otser: 600 mt.

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 OJTHOPOJHOM MarHUTHOM
10JIe MEPHEeHIUKYISIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosie Ha OTpe3oK
npoBoya junHou 1=1 M ecnu marauTHas uHayKuus B pasHa 1 Tn? Orser: 1000 H.

36. Ilpsmoit 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
0JI¢ Ha OTPE30K mpoBoza JinHoi =10 CM ecnu marauTHas uaaykius B pasaa 0,1 Tn? OrBer:
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 mo 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 ToJjie HanpsokeHHOCThIo H = 100 kA/M mo okpyxuOcTH pamguycoMm R = 10 cm. Haiitu
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 HampaBleHHUSIMH
CKOPOCTH M MarHUTHOM uHAyKuuu. OrBer: 30°.

42. llenb COCTOWT W3 MOCIEAOBATEIbHO COEIAMHEHHBIX compoTuBieHus R =1 Owm, kaTymku
uHAYKTUBHOCTH L = 1 T'H, uctoynmka Toka u kmoua. Kimtou 3aMkHyT. Uepe3 kakoe BpeMs Mocie
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 I'n. OTBeT: 9 OM.

44. BpYUCIUTH JHEPTHI0 MAarHUTHOTO MOJs coieHouna, coaepxkamiero N = 1000 BuTkoB

npoBojAa, mpu cuie Toka | =1 A, ecnm MarHUTHBIA TOTOK Yepe3 €ro MOMepeyHOe CeueHHue
® =0,1 mB6. OtBeT: 0,05 JI:k.
45. HaliTh MHAYKTMBHOCTH IPOBOJAIIEIO KOHTYpA, €CIM MAarHUTHBIM NOTOK 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 Pe3yibTaTbl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOrpaMMBbl
KOMIIeTCHIIUH Coaepxanue KoOMIeTeH M
OIIK-3 Croco0eH UCHoabp30BaTh MAaTEMATUYECKHUE METOIBI, HEOOXOINMBIE IJIs
pereHus 3a/1a4 npodecCUOHATBHON 1eATEIbHOCTH




Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 IUCHUILIHHE

1. Pacnpoctpanenue BonH B ymnpyroil cpene. IlpomonbHble UM MONEPEYHBIE BOJIHBI.
VYpaBHeHHE TUIOCKOW M cEepUYecKOor TapMOHWYECKHX BOJIH. Da3zoBas CKOpocTh. BomHOBOE
ypaBHeHHE. DHeprus BoaHbl. [IpuHimn cynepno3unuu BoiH. CTosune BOJIHBI.

2. BonHoBoe ypaBHEHHE [IJsi DJIEKTPOMAarHUTHOM BOJHBL. (OCHOBHBIE CBOMCTBA
ANMIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusi dJJIEKTPOMAarHUTHBIX BoiaH. Bekrtop IloliHTuHHTA.
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 TOMAPU30BaHHBIN CBEeT. 3akoH Maitoca. CTeneHb MOJISPU3ALNH
CBETA.

6. Ilonspuzaius 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. [IpuHIHN
HeonpeneaeHHoCcTH [ ei3enOepra.

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

12. Yactrma B OZHOMEpPHOW MPSMOYTOJIEHOW TOTEHIUAIBHOW sIME C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoxokaeHue yacTHIlbl CKBO3b MOTEHIMANBHBIN Oapbep. JIMHEHHbIN
rapMOHUYECKUI OCLWILIATOP.

13. Arom Peszepdopna-bopa. DHeprernueckue ypoBHH. ATOM BOAOPOAA B KBAHTOBOM
MEXaHUKe.

14. KBanTtoBble umcia dnekTpoHa B arome. CrnuH snekTpoHa. CHUH MHKPOYACTHII.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue 3JIEKTPOHOB 10 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. Pa3mep, coctaB u 3apsiq arToMHOTO sijipa. [ledekt mMaccel u 3HEprust cBs3u sjapa. CriuH
A]ipa ¥ €ro MarHUTHBIA MOMEHT. SlnepHble cuinbl. Moaenu siapa.

17. O6mme cBoMcTBa AIEMEHTApHBIX yacTull. Kiaccudukaius 3meMeHTapHBIX YaCTHII.
Yactuiel u  aHTU4acTuibl. CHUIIBHOE, JJIEKTPOMAarHUTHOE, Ccllaboe U TPaBUTALMOHHOE
B3aUMOJICHCTBUA.

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETeHLIU U Coaepxanue KOMIETeHIH I
OIIK-4 CriocobeH aHanM3upoBaTh (PU3NYECKYIO CYIIHOCTD SIBJICHUN U MPOLIECCOB,

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

Tunosble TeopeTHYECKHE BONPOCHI K IK3aMeHY 0 UCHUIIHHE
1. Cooco6wsr nHabmompeHuss wHTepdepeHMn cBera. JIByxuydeBas wuHTEpdepeHIHs.
WNutepdepeniiuss B TOHKUX IIeHKaX. [lomockl paBHOrO HAakIOHA W PABHOM  TONIIUHBL



HNuTtepdepomerpsl.

2. Meton 3o ®penens. dudpaxuus PpeHens Ha KpyIJIOM OTBEPCTHUH. 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 MPUOIMKEHMM CWIBHOW CBsA3U. MeTaisl,
MOJIyIPOBOIHUKH U AUBJIEKTPUKH 110 30HHOW TEOPHUH.

8. CoOcTBeHHas U MPUMECHAs IPOBOAUMOCTb IOJIYITPOBOJHUKOB.

9.  ®OTONPOBOAMMOCTbH MOIYIIPOBOJHHKOB.

10. KoHTakT 1BYyX METa/JIOB IO 30HHOH TeOpUH. TepMO3IEKTpUYECKHUE SBIECHUS U UX
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  peakuumu. OHepreTuueckas 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 BOJHA NAJaeT Ha IUIACTUHKY HOpMaibHO. OTBeT: (0,5 MM.
2. Haiitu Bce mmuubl BonH Buaumoro ceera (ot 0,76 mo 0,38 Mxm), KoTOpble OyIyT
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€MOH 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 TosmnmHe d MICHKH OTPaKSHHBI CBET C JTHHOM
BOJHBI A = 0,55 MKM OKakeTcs MaKCHUMaJIbHO YCWJIEHHBIM B pe3yjbTaTe HHTeppepeHInn?
OtBet: 0,1 MKM.
S. Paccrostnuie Arz1 Mexay BTOPBIM U NIEPBBIM TEMHBIM KosibllaMi HbIOTOHA B OTpaskeHHOM
ceere paBHO | MM. Ompenenutb paccrosstHuE Arip9 MEXAY JIECATBIM M JEBATHIM KOJIBLIAMHU.
OTtsert: 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 TU(paKIHUOHHYIO0 Tojocy. 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. Judpakuuonnas pemerka coxepkuT N =200 mTpuxoB Ha IMM. Ha pemierky manmaer
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 HaOJIOJEHUH B MOHOXpomatuieckoMm cBere (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 yrojg o IIOJIHOIO OTPaXEHUs IIy4yKa 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. VYron Mexay TIaBHBIMH IUIOCKOCTSMHM MOJSpU3aTOpa M aHanuzaropa coctasisger 30°.
Onpenenuth WU3MEHEHHE WHTCHCUBHOCTH MPOILIEIIEr0 4Yepe3 HUX CBETa, €CIU Yroll MEXIy
[JIaBHBIMU TIOCKOCTSIMU TOJIIpU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Oreser: 1,5.

14. Crenenp nonspuzanuu P yactTuuHo-nossipu3oBaHHoro ceera pasHa 0,5. B ckonbko pas
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 ILUIABWIBHOM Imeud, 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,
YTOOBI €ro SHEPreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OtTBer: 2.

18. Ha kakyro mimHy BOJIHBI MIPUXOIUTCS MAKCUMYM CIEKTPAIbHOM IUIOTHOCTH 3HEPreTUYECKOM
CBETHMOCTH a6CONIOTHO YepHOTO Tena rpu Temieparype 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 JJIEKTPOHOB, HYXKHO TMPWIOKUTH  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 cirydae N = 5. Oret: 0,44.

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

23. Onpenenutb XOJUIOBCKYH) Pa3HOCTh IOTEHUUAJIOB MEXAY TpaHsIMU KPEMHHUEBOIO
obpasma mmpuHOi | =2 cM, MOMEIEHHOr0 B OJHOPOJHOE MArHHUTHOE IMOJE C HHIYKIMEH
B = 0,3 Tn, mpu mpomycKaHWH TOKa MIOTHOCTHIO j = 2 A/M?. [Toctosrnas Xomma Ry = 0,1 M¥/Ko.
OTtBert: 1,2 MB.

24.  OmnpenenuTh TOCTOSHHYIO XOIIa METalNIMYecKOro 00pasia, eciM KOHIEHTPAIUS
HOCHTENCH 3apsma N =4,1- 10%° M3, OrBer: 0,015 M3/Ku1.
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 OIWH roAa HadaJlbHOC KOJIMYECTBO PAAMOAKTUBHOI'O H30TOIIa YMCHBUIWJIOCH B TPU
pa3a. Bo ckojIbKO pa3 OHO yMeHbIIUTCS 3a 1Ba roga? OTeet: 9.
28. 3a Bpems t = 8 cyT pacmanock k = 0,75 HadaapbHOrO KOJWYECTBA SACP PAJTHOAKTHBHOTO

u3oromna. Onpenenuts nepuo noiypacmnana 112. OTBer: 4 qHs.
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29. SlnepHas peakius HMMEET BHJ Li+?—> "Be+"He OmnpenenuTh MacCOBOE YHCIIO
HejocTaromiero uementa. OTeer: 7.

12 2 11
30. SlnepHas peakmuMs HWMEET BHJI C+"H->7+"B, OnpeaenuTh MacCOBOE YHUCIIO
HegocTarolero seMenra. Oreer: 3.

Onepatop 340 000 "KomnaHnus "TeHsop"

JOKYMEHT MOZMMCAH SMEKTPOHHOM MOAMUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Mvxaun BukTopoBuy, 04.06.26 10:39 (MSK) MpocTas noanvcb
3aBeaytowmin kadeapoit Ondd




