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1 OBIIIUE 110JIOKEHUA

Oyenounvle mamepuaibl — MO COBOKYHNHOCHb YUEOHO-MEMOOUYECKUX MAMeEPUAIos
(npakmuyeckux 3a0aHull, ONUCAHUL QOpM U NpoYeoyp NPOGepKu), NPeOHA3HAUEeHHbIX O
OYEHKU KA4ecmed OCE80CHUsl O0OVUAIOWUMUCT OAHHOU OUCYUNIUHbL KAK YACMU OCHOGHOU
006pa306amenvHoll NPOSPAMMBbL.

Llernv — oyenumv coomeemcmeue 3HAHUU, YMEHUNl U YPOGHS NPUOODEMEHHbIX
KOMNnemeHyul 00y4arwuxcs yeaam u mpedo8aHusM OCHOBHOU 00paA308amMenbHOl NPOSPAMMbL 6
X00e npogedenUs NPOMeNCYMOYHOU ammecmayuu.

OcHognas 3a0aua — obecneuums OYEHKY YPOBHS CEHOPMUPOBAHHOCMU KOMNemeHyull,
3aKPEnIeHHbIX 30 OUCYUNTUHOU.

Konmponv  snanuii  nposooumcs 6  (opme  NPOMENCYMOYHOU — ammecmayuu.
Tlpomescymounas ammecmayusi npoGOOUMcs. 6 (hopme K3AMEHA 8 NePEeOM, 6MOPOM U
mpemvem cemecmpax.

Dopma npogedenusi K3aMeHA — YCMHbIL OMEen Nno MeoPemudeckum ONpoCam,
CHOPMYTUPOBAHHBIM € YUEMOM COOEPHCAHUS V4eOHOU OUCYUNIUHBL U pelleHUe NPAKMUYeCcKUX
3a0au.

2 OITHCAHHE ITOKA3ATEJIEH H KPUTEPHEB OLIEHUBAHHA KOMITETEHI[HH

ChopmMupoBaHHOCTH KaXJA0H KOMIIETEHIMHU (MM €€ YacTH) B paMKaX OCBOEHUS JTaHHOM
JMCLUIUIMHBI OLIEHUBAETCS B MPOLIECCe MPOBECHUS IK3aMeHa B (hopMe OaIbHOM OTMETKH:

«OTINYHO» 3aCITy)KMBAeT CTYJEHT, OOHApYKUBIINI BCECTOPOHHEE, CUCTEMAaTHYECKOE U
riy0okoe 3HaHHWE Y4eOHO-IPOrpaMMHOTO MaTepHajia, YMEHHE CBOOOJHO BBINOJHATH 3a/1aHUS,
MPEyCMOTPEHHBIE TPOTrPaMMO, YCBOMBIIMH OCHOBHYIO M 3HAaKOMBIM C JIOMOJHUTEIBHON
JUTEPATYpOl, pEKOMEHI0BAaHHON NporpaMMoii. Kak nmpaBuio, olleHKa «OTJIMYHO» BBICTABIISAETCS
CTYJEHTaM, YCBOMBIINM B3aMMOCBS3b OCHOBHBIX MOHSATHUI TUCHUIUIMHBI B UX 3HAYCHUH IS
npuoOpetaemMoii mpodeccuu, NPOSBUBIIUM TBOPUYECKHE CITIOCOOHOCTH B TOHUMAaHHHU, U3JI0KEHUU
1 UCTOJIb30BaHUH Y4eOHO-IIPOTPAMMHOT0 MaTepuana;

«Xopomo» 3aciy’)KUBaeT CTYACHT, OOHApYKMBIIMKA TIIOJIHOE 3HaHHE Y4eOHO-
MIPOrpaMMHOT0 MaTepuaa, YCHEIIHO BBIIOJHSIIOUINMN IpeyCMOTPEHHBIE B TpOrpaMMe 3a/1aHusl,
YCBOUBILNN OCHOBHYIO JINTEPATYpPY, PEKOMEHIOBAaHHYIO B IporpaMMe. Kak mpaBuio, oueHka
«XOpOILIO» BBICTABISIETCS CTYAEHTaM, IOKa3aBIIMM CHCTEMaTHYEeCKHIl XapakTep 3HaHWM I10
JUCLUUIUIMHE M CIIOCOOHBIM K HX CaMOCTOATEIBHOMY IONOJHEHUIO M OOHOBJIEHHIO B XOJ€
nanpHene yueoHoi paboTsl U MPOPECCHOHANTBHON AESITeTbHOCTH;

«Y10BJIETBOPUTEJILHO» 3aCITy’)KUBACT CTYAEHT, OOHApYXMBIIUI 3HAHUSA OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOJAMMOM i JajbHEWIed ydeObl u
npeacTosiimei paboThl MO  CHEIHUAIbHOCTH, CIPABISIOUIMICA C BBIIOJIHEHUEM 3aJlaHUH,
MPETyCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATypOu, PEKOMEHIOBAHHOU
nporpaMMoil. Kak mpaBmiio, OLEHKa «yJOBIETBOPUTEIBHO» BBICTABISAETCS CTYyAEHTaM,
JOMYCTUBIIMM TIOTPEUIHOCTH B OTBETE HA DK3aMEHE M NPH BBIMOJHEHUH HK3aMEHAIMOHHBIX
3aJjaHui, HO O00JIaJaroIuM HEOOXOIUMBIMU 3HAHUAMU Uil UX YCTPAHEHUS MOJ| pPyKOBOACTBOM
MpenoaBaTes;

«Hey/n0B/1IeTBOPUTEJIBbHO» BBICTABISIETCA CTYACHTY, OOHapyXuBIIeMy HpoOenbl B
3HAHUSAX OCHOBHOTO Y4eOHO-NPOTPaMMHOIO MaTepuana, JOMYyCTHBIIEMY MpPUHUIUIUAIbHBIE
OomMOKM B BBIMOJHEHUH TPEIyCMOTPEHHBIX MporpamMmoi 3aaanuil. Kak mnpaBuio, oreHka
«HEYJOBJIETBOPUTENILHO» CTaBUTCS CTYAEHTaM, KOTOpPbIe HE MOTYT MPOAOHKUTh 00yYeHHE WIIH
NPUCTYIIUTh K NMPO(ecCHOHAIBHONW NEATENbHOCTH MO0 OKOHYAHUM By3a 0€3 JOMOJHUTENbHBIX
3aHSATHUNA MO COOTBETCTBYIOIIECH NUCIUTIIINHE.

OneHka «HeyJAOBJICTBOPUTEJIBbHO» BBICTABISETCS TAK)KE B Cllydae, €CIU CTYACHT HE
BBITIOJTHWII W/WJIM HE 3alIUTUI JIabopaTopHbIe pabOoThI, MPeayCMOTPEHHbIE TPadUKOM B TaHHOM
ceMecTpe, W He BiajeeT NMPHOOpETaeMBbIMU B IPOLIECCe MPAKTUUECKUX 3aHATUN HaBBIKAMU
peuieHus (pU3MYECKUX 3aa4 0 TeMaM TEeKYIIEro ceMecTpa.



3 IIACIHIOPT OLHEHOYHbIX MATEPHAJIOB 110 TUCLHHIVIHHE

No KonTponupyemsbie paznenst Kon xoHTpOnupyemoii Bun, meron, dpopma
n/m (Tembl) AUCIUTUIMHBI KOMIETEHIUH (1n e OLIEHOYHOTO
YaCTH) MEPOTPHSITHS
1 2 3 4
1 Pu3nyeckre OCHOBBI KJIACCHUECKON MEXaHUKU
1.1 BBenenue OIIK-1.1 SK3aMeH
OIIK-2.2
1.2 | KunemaTuka noctynareabHOro OIIK-1.1 OKk3ameH
W BpaIaTEeIbHOTO ABUXKEHUSI OIIK-2.2
1.3 | JInHaMMKa NOCTYIaTEIbHOTO U OIIK-1.1 DK3aMeH
BpaIaTEIbHOTO JIBUKCHUS OIIK-2.2
1.4 | 3aKOHBI COXpaHEHUS OIIK-1.1 DK3amMeH
OIIK-2.2
1.5 OCHOBBI crielIMaJIbHON TEOPUHU OIIK-1.1 DOK3aMeH
OTHOCUTEIBHOCTHU OIIK-2.2
1.6 | Mexanuueckue KolebaHus OIIK-1.1 DK3aMeH
OIIK-2.2
2 OcHOBBI MOJIEKYJIIPHOM (PU3UKHU U TEPMOTUHAMUKHU
2.1 | OcHOBBI MOJIEKYJISIPHOU (PU3UKU OIIK-1.1 OK3ameH
OIIK-2.2
2.2 | OCHOBBI TEPMOJMHAMUKHA OIIK-1.1 DK3aMeH
OIIK-2.2
3 DJIEKTPUYECTBO
3.1 | DnekrpocTaTuka OIIK-1.1 DK3aMeH
OIIK-2.2
3.2 | [IpOBOJHUKY U IUANEKTPUKH B OIIK-1.1 OK3amMeH
AJICKTPUYECKOM T0JIe OIIK-2.2
3.3 | I[loCTOSAHHBIN MEKTPUIECCKUIN OIIK-1.1 DK3aMeH
TOK OIIK-2.2
4 DJIEKTPOMArHeTH3M
4.1 | MarnuTHOe 10JI€ B BAaKyyMe OIIK-1.1 OK3amMeH
OIIK-2.2
4.2 | MarHuTHOE 10J€ B BEUIECTBE OIIK-1.1 DK3aMeH
OIIK-2.2
4.3 | DnekTpoMarHuTHasi UHAYKIUS OIIK-1.1 DK3aMeH
OIIK-2.2
4.4 | DneKTpoMarHUTHBIC KOJICOaHUS OIIK-1.1 DK3aMeH
OIIK-2.2
5 Boussbl 1 onTka
5.1 | Bonnsl OIIK-1.1 DK3aMeH
OIIK-2.2
5.2 | Onrtuka OIIK-1.1 DK3aMeH
OIIK-2.2
6 KBanToBas ¢uznka
6.1 | KBanToBas ontuka OIIK-1.1 DK3ameH
OIIK-2.2
6.2 | KBanToBas MexaHuka OIIK-1.1 DK3amMeH

OIIK-2.2




7 ATomHas ¥ siiepHasi hu3nKa
7.1 | ®u3uka atoma OIIK-1.1 DK3aMeH
OIIK-2.2
7.2 | DneMeHTHI (HPU3UKH TBEPAOTO OIIK-1.1 DK3ameH
Tena OIIK-2.2
7.3 | SlnepHas pusnka OIIK-1.1 OK3ameH
OIIK-2.2

4 THIIOBBIE KOHTPOJIBHBIE 3A/TAHUA U HHBIE MATEPHAJIbI

4.1. IIpomexncymounan ammecmauus é popme sxzamena (1 cemecmp)

Kon Pe3yabTaThl 0CBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KOMIeTEHIUI
OIIK-1 Crioco0eH aHamM3UPOBaTh 3a/1a4M MPOPECCHOHAITBHON IEATEeTPHOCTH Ha
OCHOBE TIOJIO’KEHHI, 3aKOHOB ¥ METOJIOB B 00JIaCTH €CTECTBEHHBIX HAYK U
MAaTCMAaTHUKHN

OIIK-1.1 Anamu3upyeT 3agaud Npo(ecCHOHAIBLHOW JeATeNTbHOCTH Ha OCHOBE MOJIOXEHHUH,
3aKOHOB U METOJIOB B 00JIaCTH €CTECTBEHHBIX HAYK

Tunosble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 AMCIHMILIMHE

1. MarepuanpHas Touka. Cucrema orcuera. Ilyte. Ilepememenue. CxopocTe u
YCKOPEHHE MaTepUaIbHOW TOUKH, UX IPOECKIUU HAa KOOPIUHATHBIE OCH.

2. BpameHue marepualbHON TOUYKM BOKPYT HENOJBMXKHOM OCH. YIVIOBas CKOPOCTb U
yrioBoe  yckopeHue. CBs3b MEXAYy YDIOBBIMH W JIMHEHHBIMHM  KHHEMAaTHYECKUMU
XapaKTEPUCTUKAMM.

3. I'paHulbl NPUMEHUMOCTH HBIOTOHOBCKOW MexaHuku. IlepBbiii 3akoH HbroToHa.
Cuna, macca u uMmiynasc. Bropoil 3akoH HploToHa Kkak ypaBHEHHE IBW)KEHHA. TpeTuil 3akoH
HeroToHa.

4. 3axoH BcemMupHOro TiaroreHus. Cuna TSDKECTH M Bec Tena. Ynpyrue cuibl. Cuibl
TPEHUS.

5. KoncepBartuBHble U aAuMccunaTUBHbIE cuibl. [loTeHumaneHas »>Heprus. Bunuel
MOTeHIMaNbHOW 3Heprun. [lonHas MmexaHn4yeckas SHeprusl.

6. BHyTpeHHHE U BHEIIHUE CHUJBL. 3aMKHyTas CHCTEMA. 3aKOH COXpPAHEHMs IOJHOU
MEXaHN4eCKOW dHeprur. CBsA3b 3aKOHOB COXPAaHEHHUsI CO CBOMCTBAMH ITPOCTPAHCTBA U BPEMEHH.

7. 3aKOH COXpaHEHUs UMIIYJIbCA.

8. MoOMEeHT cuiibl, MOMEHT UMITYJIbCA. 3aKOH COXPaHEHHs] MOMEHTA UMITYJIbCa.

9. OCHOBHOH 3aKOH AMHAMMKH BpPaIaT€IbHOTO ABH)KEHUS.

10. MomeHT nHepimu, ero cpoiictBa. Teopema IlITeiinepa.

11. Hpunuun otHocutenbHocTH lanmunes. IlpeoOpazoBanue [Manmmnes. Knaccuueckas
Teopema CIOXKEHUs cKopocTell. ITHBapuaHTHOCTh 3aKkOHOB HpIOTOHA B MHEPIIMAIBHBIX CHCTEMAX
oTcyera.

12. Tloctynarer DitHmreitHa. [IpeobOpazoBanus Jlopenma. OTHOCHUTEIBHOCTh TOHSATHUS
OQHOBPEMEHHOCTH. OTHOCHUTENBHOCTh JUIMH W TPOMEKYTKOB BpeMeHU. MHTepBanm Mexay
COOBITHSIMHU.

13. PensATUBUCTCKUI 3aKOH NpeoOpa3oBaHMS CKOPOCTH. PeNsSTUBHCTCKUNA HMITYJIBC.
PenstuBHCcTCKOE ypaBHEHHE NIHHAMHMKHU. PEJSITUBUCTCKUE BBIPAXKEHUSA I KHUHETUYECKOW M




MOJIHOM AHEpruu. B3auMocCBs3b MacChl U SHEPTHH.

14. TlonsTne o0 HeWHEpUHATbHBIX cUcTeMax oTcyeTa. Cwnbl uHEpHUW. [IpuHIMI
SKBUBAJIECHTHOCTH DUHILTEHHA.

15. uddepennmanbioe ypaBHEHHE CBOOOJHBIX TapMOHMYECKHX KOojieOaHUNH M ero
pelieHue.

16. YpaBHeHue 3aryxamoolux KkojnebaHuili W ero pemieHue. IlapameTpsl 3aTyxarommx
KoJeOaHU.

17. YpaBHeHUE BBIHYKJIEHHBIX KoJieOaHUH U ero pelieHue. SIBieHue pe3oHaHca.

18. Craructuyeckuit u TEPMOJMHAMUYECKU I METO]IbI HCCTIEI0BAHMSL.
TepmoanHamuueckue napaMeTpbl. PaBHOBECHBIE COCTOSHUSL U MPOIECCHI, UX H300pakeHHe Ha
TEPMOJMHAMUYECKHUX JIMarpaMmax COCTOSTHUSI.

19. UneanwsHbiii ra3. /[laBieHue wuAeambHOrO0 ras3a. BbIBOJ OCHOBHOTO YypaBHEHHS
MouekyisipHo-kuHetTnueckor Teopun (MKT) nuaeansHoro rasa.

20. Cpennsis KHHETHYECKasi DSHEPrus MOJIEKYJd HJICAIbHOrO ra3za. MoeKymsipHo-
KUHETHYECKOE TOJIKOBaHUE aOCONIOTHOM Temmeparyphl. Yucio creneHeld CBOOOABI MOJIEKYJIBI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTHU [0 CTEIIEHSIM CBOOOIbI MOJIEKYIL.

21. OcHOBHOE YypaBHEHHE COCTOSIHUS uUJeanbHOro rasza (ypaBHeHue Kianelipona-
MemnpeneeBa). M3omporiecchr.

22. 3akoH MakcBesia Juisi pacipeneseHuss MOJIEKyYJl HICaIbHOIO ra3a Mo CKOpPOCTSIM U
SHEpPrusiM. XapakTepHbIE CKOPOCTH JABHKEHUSI MOJIEKY/ UI€aIbHOIO Ta3a.

23. TlpuHnun getanbHOTO paBHOBecHs. bapomerpuueckas popmyna. 3akoH bonbsiimana
JUI pacrpeiesIeHUs] YaCcTHUI] BO BHEUTHEM MOTEHIIMAIBLHOM TOJIE.

24. Pabota mpu H3MEHEHHH OO0bEeMa, KOIWYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPrHs
uaeanbHoro rasa. IlepBoe Hauano TepMOIUHAMHKH, €TO MPUMEHEHHE K H3ompoleccaM. Bropoe
HayaJio TePMOJAUHAMUKHU.

TunosBble 32124 M0 JUCHHUIJIMHE
1. JIBYKEHHME MaTEPUAIbHOM TOUKHU 3aJaH0 ypaBHeHneM x=At+Bt, tne A = 4 m/c, B=-0,05
M/c*. OnpenenuTh KOOPAMHATY B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTH V TOUKH PaBHA HYIIIO.
Otser: 80 m.
2. JIBIKEHNE MaTEPHAILHOM TOUKH 33/1aH0 ypaBHeHueM x=At+Br, rne A =4 m/c, B=-0,05
M/c’. OnpenenuTh yCKOPEHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOYKH PaBHA HYIIIO.
Ortser: -0,10 m/c’.
3. JluneiiHass CKOpPOCTh Vi TOYEK Ha OKPYXKHOCTH BpallaroIIeToCs OuWcKa paBHa 3 M/C.
Toukwu, pacnonoxkenuble Ha AR=10 cM Onmke K OCH, UMEIOT JIMHEHHYIO CKOPOCTh V=2 M/C.
OmpenenuTs yIriIoBYIO CKOPOCTh BpamieHus naucka. Orset: 10 paa/c.

4. JIMCK BpamiaeTcs COIacHo ypaBHeHWo ¢ = A+Bt+Cr, rne A =1 pax, B=-2 pau/k,
C=0,5 pan/c’. Haiitu yrioBoe yCKOpeHHE B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 paa/c.
S. JIMCK Bpalaercsi COracHO ypaBHeHW0 ¢ = A+Bt+Cr, rne A=1pan, B=12 pau/,

C=-1 pag/c’. B kakoii MOMEHT BPEMEHH YIJI0Bas CKOPOCTh JUCcKa OyaeT papHa Hymo? OTBer:
2c

6. Haiitn MOMEHT MHEpIMY NOJIOrO HUIUHAPA MACCON 2 KT U PAILYCOM 5 CM OTHOCUTEIIBHO
ero ocu cummerpuu. Oreer: 0,005 Kr-m.

7. Haiitn MomeHT mHepruu mapa Maccod 5 kr u paguycoM 10 cM OTHOCHTENBHO OCH,
npoxoiieii uepes ero nentp Mace. Orser: 0,02 Kr-m.

8. Haiitn MomeHT mHepuum aucka maccoit 0,5 kr u pagumycoM 20 CM OTHOCUTENBHO OCH
NEPIEHIUKYIAPHON K TIIOCKOCTH JUCKA ¥ TIPOXosiieii uepes ero rentp. Orser: 0,01 kr-m’.

9. HaitTu MOMEHT uHepuuu CTEepKHS Maccol 5 Kr U JUIMHOM 1,2 M OTHOCHUTEIBHO OCH
HEPIEHIUKYJIAPHON K CTEPHKHIO ¥ TIPOXOAIIE uepes ero cepeauny. Orer: 0,6 Kr-m’.

10. HaiiTu MOMEHT wWHepuuu CIUIOIIHOTO IWIMHApPA Maccoil 2 KI U pPaauycoM S cM

OTHOCHUTEIBHO €ro ocu cummerpur. Oreer: 0,025 Kkr-m>,



11. Haiith MOMeHT MHepuuM cTepKHSA Maccoll 1,5 Kr u anuHOW 1 M OTHOCHTENBHO OCH
HEPIEHMKYIAPHON K CTEPIKHIO ¥ POXOAALIEH uepe3 ero koner. Oteer: 0,5 kr-m’.

12. BepeBka paspeiBaeTcs NpU NOJBELIMBAaHMM K HEMl Tema Maccod 36 kr. Teno kakoi
HaubOJIBIIEH MAaCChl MOYKHO TIOJHAMATh Ha DTOH BEPEBKe ¢ yckopeHneM 2 mM/c*? OrTser: 30 Kr.
13. Teno cockalib3bIBaET M0 INIAJIKOW MOBEPXHOCTH, cocTaBJstoniel yroy 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OtBer: 5 m/c?.

14. C xakoii MMHMMaJIbHOW TOPU30HTAIBHON CHJION HY’KHO NPHKUMATh TEJIO MAaccoM 2 KI K
BEPTUKAILHON cTeHe, 4yToObl OoHO He ymano? KoaddummeHT TpeHHus MeXay MOBEPXHOCTHIO
cteHsl ¥ TenoM pased 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BeIcoThl 19 M 3a 2 ¢. Haiftu cuimy conpoTHBIEHUS BO31yXa,
cunTag ee nocrosguHoii. OTBet: 0,25 H.
16. MaxoBuK B BUJE UWIUHIApa Maccold 5 kr u paguycom 20 cm 3a 4 ¢ OT Havaia

PaBHOYCKOPEHHOTO BpalleHus AOCTUT yacToThl 10 00/c. HaiiTu MOMEHT cuil, IeHCTBYIOUIMX Ha
maxoBuk. OtBet: 1,57 H-Mm.

17. ToHkuii ogHOpOHBIN cTepkeHb JuMHOM 50 cm u maccoit 400 r Bpamaercs ¢ yrioBbIM
YCKOPEHHEM 3 pas/c’ OKONO OCH, NPOXOAAIIEH MEPHEHAMKYJIAPHO CTEPKHIO YEpPe3 €ro
cepenuny. Onpenenuts Bpamaoimuii MomeHT. OTBet: 25 MH M.

18. [Tynst et co ckopocThio 800 M/c, Bparasich OKOJI0 MPO0ILHOM ocu ¢ yacTotoit 3000 06/
c. IlpyauMas mymo 3a LWIMHAPUK JUaMETpPOM 8 MM, ONPEAEIUTh KAKYH0 IO KUHETHYECKOU
SHEPIHH TeJa COCTABIISICT KMHETHYEeCKast sHeprus BpareHus. Oteet: 0,44 %.

19.  Ilon nmeiicTBHEM MOCTOSHHOW CHJIBI BaroHETKa MpHoOpena cKopocTh 2 m/c. OnpeaenuTsb
paboty A cwuibl, eciii Macca Baronetku paBHa 400 kr. OrBet: 800 JI:x.
20. Manenpkuii mapuk maccoi 100 r gBHXKETCS B TOPHU30HTAJIBHOM IJIOCKOCTH HAa HUTHU

mHoit 40 cMm. Kakyio paboTy HyXHO COBEpPIINTb, YTOOBI YBEIMUYUTH YIJIIOBYIO CKOPOCTh
mapuka ¢ 20 pag/c 1o 25 pan/c? Orer: 18 Ik,

21. OnpenenuTh JIMHSHHYIO CKOPOCTh TIEHTPA TOJIOT0 IIMHPA, CKATUBILETOCSI 0€3 CKOJBKEHHS C
HAKJIOHHOM IIOCKOCTH C BEICOTHI 1,6 M. OTBeT: 4 M/cC.
22. OpHOpPOAHBIH UWIMHIAP KaTUTCs 0Oe3 MpOCKaIb3bIBAHHUA 1O TOPU3OHTAILHOU

MOBEPXHOCTH CO CKOPOCThIO 2 M/c. Ha Kakyio BBICOTY OH CMOXET MOJHATHCS IO HAKIOHHOM
mrockoctu? OtBet: 0,3 M.

23. Chapsn maccbl 50 Kr, JIeTSAIIUMH TOPU3OHTAIBHO co ckopocThio 800 m/c, momanaer B
mwiatrgopMy ¢ MecKkoM M 3acTpeBaeT B HeM. HallTm ckopocTh miatdopmbl Mocie MmonagaHus
cHapsaa, eciau ee Macca 16 1. OTBer: 2,5 m/c.

24. [To ropu3oHTaIBHBIM pebcaM co cKopocThio 20 km/4 aBmxkercs miatdopma maccsl 200
kr. Ha Hee BepTuKanbHO majaeT kaMeHb Macchl 50 Kr u aBmwxkercs BMecte ¢ miaatdopmoil. C
KaKo# CKOPOCTBIO TOcHe 3Toro nBrkeTcs miatgopma? OTBer: 16 km/4.

25.  Ilmatdopma B Buae JucKa Maccoil 4 Kr U paguycoM 12 cM Bpamaercs 1o MHEpIHUU
BOKPYTI' BEpTUKaJIbHOW OcHU. BO CKONBKO pa3 yMEHBIIMTCS 4acTOTa BpallleHUs, €Cld Ha Hee
MIOJIO’KUTB KoJbLlo Maccol 1 kr u paguycom 10 cm? OTser: 1,35.

26. Touka coBepiaeT rapMoHHYECKHE KoieOaHus 1Mo 3akoHy X = Acos(wt+qo), Tie A=3 cM,
a ® =2 ¢'. HallTu MakcuMaibHyI0 CKOpOCTh ToukH. OTBeT: 6 cM/cC.

27. Touka coBepiaeT rapMoHHYECKHE KoeOaHus 1Mo 3akoHy X = Acos(wt+qo), Tie A=5 cM,
a ® =2 ¢’'. Haiitn MmakcumanbHoe yckopenue touku. Orser: 20 cm/c’.

28. Haiitu mnepwon konmebanuii  (U3MUECKOTO MAaATHHUKA, TMPEACTABISAIONEro co0oi

OJTHOPOJHBIM cTepkeHb UIMHONM 60 cM, Bpallaroluiicss BOKPYr TOPU3OHTAJIBHOM OCH,
MPOXOJIAIIEH yepe3 ouH U3 ero kouuos. Orser: 1,26 c.

29. Haiitu mnepuon KoneOaHuil (U3UUECKOTO MAATHUKA, IPEACTABIAIONIETO COOOM
OJTHOPOJHBIN AUCK paguycoM 30 cM, BpaIIaOIHNCS BOKPYT TOPU3OHTAIBHON OCH, MPOXOIAIIEH
yepes kpail aucka. Orser: 1,33 c.

30. bamnon BMectumMocThIO 20 J1 COAEPAKUT yIyIeKUCIbIA ra3 Maccoid 500 T moa gaBICHUEM
1,3 MIla. Onpenenuts Temneparypy raza. Orser: 275 K.



31.  Kakoii 00beM 3aHUMAET UIEATBHBIN a3, colepKamuii | KMOJIb BEIECTBA IPU JIaBJICHUM
1 MIla u Temnepatype 400 K? Orer: 3,3 m>.

32. bannon BmMectuMocThIO 12 11 comepkutT yriaekucnbsii ras. JlaBnenne rasa pasHo 1 Mlla,
temrepatypa 300 K. Onpenenuts maccy rasza B 6amione. OrBer: 212 r.
33. B Oannone BMecTUMOCTBIO 25 11 HaxoauTcst Bojopon npu Temmeparype 290 K. ITocne

TOTO KaK 4YacTh BOJIOPOJia M3PACXOJ0Baliv, JaBlieHWe B OammoHe moHm3wiock Ha 0,4 MIla.
Omnpenenute Maccy U3pacxofoBaHHOTo Bopopoaa. Orser: 8,3 r.

34. B Gamnmone comepxutcs raz npu temmneparype 100 °C. o kakoit Temneparypsl (B °C)
HY>KHO HarpeTh ras, 4ToObl €ro J1aBjieHue yYBEeIMYMIoCh B ABa pa3a? Orset: 473 °C.

3s. Kakoe kommuecTBO TemnoTsl notpedyeTcs, uToObl Harpetb 1 Moinb azora Ha 300 K mpu
mocTostHHOM 00beme? OTBeT: 6,23 KJIK.

36. Ha ckonbko wW3MeHWIach BHYTPEHHSS DSHEpPrusl BOJISHOIO Mapa, €CIW TpPH €ro
n300apUYECKOM CHKaTHH BHEIIHUE CHIIbI COBEpIIMIN paboTy paBHyto 10 k/[x? OTBet: 30 K/[x.
37. [Ipu kakoMm JaBJICHUH MPOUCXOIUIO U300aPHOE PACITUPEHUE a30Ta, €CIIM HA YBEITUUCHUE
ero oovema Ha 12 11 ObII0 3aTpadeHo KoJauuecTBo TermoThl paBHoe 21 k/x? OrBet: 500 kIla.
38. Kaxoe xonmu4ecTBO TEIUIOTH ObLIO 3aTpaueHO Ha HarpeB Ieiius MPU MOCTOSSHHOM 00beMe
V=20 51, ecu ero gasnenue Bo3pocio Ha 400 kIIa? OrTser: 12 k/[x.

39. Kakoe xonmuuecTBo TernoTel motpedyeTcs, 4ToObl HarpeTh 8§ Moisib Bojgoponaa Ha 100 K
IIpY NIOCTOSIHHOM JaBineHun? Orset: 23,3 kK.

40. [Ipn m3oxopHOM HarpeBe 1 Mo remust Temmeparypa yBenuuuBaercss B 3 pasza. Haiitu
npupatenue saTporu. OrBer: 13,7 Ix/K.

Kon Pe3ysnbTaThl 0CBOEHUSI OCHOBHOIT 00pa30BaTe/IbHON MPOrPaMMBbI
KOMIIeTEeHIIUHN Conep:xanue KoMneTeHUN
OIIK-2 Cnioco6eH GpopMyIupoBaTh 3a1a9u MPOGECCHOHATBHON IEATSILHOCTH Ha

OCHOBE 3HaHUM HpO(i)I/IJIBHLIX pa3aciioB MATEMATUYICCKUX U
CCTCCTBCHHOHAYYHbIX JUCHUILJINH (Mo,uyneﬁ)

OIIK-2.2 ®opmynupyer 3agaud MPOPECCHOHATBHON JIEATEIBHOCTH HA OCHOBE 3HAHUWI
MPOQUIBHBIX Pa3elIOB €CTECTBEHHO-HAYYHBIX JUCIUTUIHH (MOIYJIeH)

TunoBble TeOpeTHYECKHE BONMPOCHI K IK3aMeHY 0 IHCHHUILINHE

1. BpluncneHue NpPONUAEHHOIO MYyTH NMPU HEPABHOMEPHOM ABMIKEHHHM MaTepHaIbHON
TOUKH.

2. llentp Macc. VYpaBHeHHE [BWXEHUA IeHTpa Macc. Cucrema IeHTpa Macc.
PeaktuBHOE nBUKEHHUE.

3. KpuBonuHelHOE ABUKEHHE MATEPUATIBHOM TOYKU. TaHM€HUHAIbHOE U HOPMaJbHOE
YCKOpEHHE.

4. BbIBOJ MOMEHTOB MHEPIIMH CTEP>KHS, IUIMH]IpA, [Iapa.

5. Pabora cuibl u MoutHOCTh. KuHETHYECKAs SHEPTHS MMOCTYNATEILHOTO TBUKCHHUS.

6. KuHernueckass »Heprus Tejna, BpAIIAIOIIETOCSd BOKPYr HEMOABUYKHOW OCH.
Kunernueckas sHeprusi npu rmaoCKOM JBUKEHUU.

7. Cobonnbie ocu. ['upockomn. [Ipeneccus rupockona.

8. IlpyXuHHBIHA, PU3NYECKUI U MAaTEMAaTUYECKUI MaITHUKU. DHEPTUsi TApMOHHYECKOTO
OCLMILIIATOPA.

9. CrnoxeHue OUHAKOBO HAMPABJICHHBIX U B3aUMHO MEPIEHAUKYISPHBIX KOIeOaHUH.

10. DxcnepuMeHTalIbHOE MOATBEPKACHUE pacnpenenenuss Makcsesnna: onbiTel [lITepHa
u Jlammepra.

11. CpenHee 4YHCIIO CTOJIKHOBEHWH, CpemHss JUIMHA CBOOOAHOTO mpobera u
3 PEeKTUBHBIN TUAMETP MOJIEKYII.

12. AnmumabGarnbiii mpouecc, ypaBuenue Ilyaccona.



13. TeruoemkoCcTh HAEANBHOIO Ta3a NpU H30Ipoleccax. YpaBHeHHe Maifepa.
Knaccuueckast MoONeKynsspHO-KMHETHYECKash TEOpHsl TEIUIOEMKOCTH WJIEalbHOrO raza u ee
OTrPaHUUYEHHOCTb.

14. Kpyrosoii nmpouecc (uuki). TeroBble aBurarenu U xonoauibHble MamuHbl. KITJ
uaeanbHoOM TemioBoi mamunbl. [{ukin Kapho.

15. DHTponus uaeanbHOro raza npu oOpaTUMBIX W HeoOpaTUMBIX Mpoueccax. Teopema
Hepucra. CraTucTHuecKoe TOIKOBaHUE SHTPONUH. TepMoIuHaMyuKa HeOOpaTUMBIX MPOLIECCOB.

4.2. IIpomerncymounana ammecmauus é popme rxzamena (2 cemecmp)

Kon Pe3ysnbTaThl 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMBbI
KOMIIeTEeHIIUHN Conep:xanue KoMneTeHUn
OIIK-1 CniocoOeH aHaIM3UPOBATh 3a7a4H MPO(EeCCUOHATBHON IeITeTLHOCTH Ha
OCHOBE TOJIO’KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U
MaTeMaTUKu

OIIK-1.1 AnanusupyeT 3amaud NPOPECCHOHAIBHOW ACATEIPHOCTH HAa OCHOBE IMOJIOKEHUH,
3aKOHOB 1 MC€TOJ0B B O6J18.CTI/I CCTCCTBCHHLIX HAYK

Tunosbie TeopeTHYeCKHe BONPOCHI K IK3aMEHY 110 M CIHUILIMHE

1.  DJEeKTpUYECKH 3apsi U €ro CBOMCTBA. 3aKOH COXpaHEeHHMs 3apsaa. BzaumoneiictBue
3apsaoB. 3akoH KynoHa.

2. DIEKTpOCTAaTUYECKOE TMOJ€, BEKTOp HaNpsbKeHHOCTH. [IpuHuun cynepno3nnuuu
ANIEKTPUUECKUX I0JIEH U €r0 IPUMEHEHHUE AJIs pacyeTa MoJisd, CO31aHHOIO CUCTEMOMN 3apsI0B.

3. IloTok BekTOpa HampsHKEHHOCTH AJIeKTpuueckoro mnoss. Teopema [aycca s
ANIEKTPUUECKOTO MOJISI B BAKYyME.

4. Teopema 0 HUPKYJISALNUH BEKTOPA HANIPSKEHHOCTH 3JIEKTpruyeckoro nois. [lorennuman
I10JI51 TOYEYHOT'0 3apsija.

5. CBoOomHbIe W CBSI3aHHBIC 3apsAnbl. BekTop  anekTpudeckoro cMmenieHus. Teopema
I"aycca as1s aeKTprUYecKoro Mo B JUJIEKTPUKE.

6. [wonexkTpuku, nonspu3anMs  IUAIEKTPUKOB.  Bekrop  monsipu30BaHHOCTH.
ONEeKTpUYECKOE TI0J€ BHYTPH AUAJIEKTPUKOB. JludnexkTpuueckass BOCHPUMMUYUBOCTH U
MIPOHHUILIAEMOCTb.

7. Pacnpenenenue 3apsna B NIPOBOAHUKE.  ODJIEKTPOCTAaTUYECKas  MHIYKLUS.
DNeKTpUYEeCcKasi EMKOCTh YEAMHEHHOTO MPOBOJHUKA, 2-X MPOBOJHUKOB.

8. OnextpoiaBmxyuas cuia. 3akoH OMa U CONPOTHUBIIEHUE NTPOBOJAHUKOB. 3akoH OMa B
WHTErpaibHON U AuddepenmansHoi hopmax. 3akoH OMa 111 HEOTHOPOTHOTO YUacTKa IETH.

9.  MouHocts TOKa. 3akoH JDxkoynsa-JleHnma B uHTerpanpHOW W auddepeHnnanbHOMl
dhopmax.

10. BexTop MarHuTHOM MHAYKLMU. MAarHuTHOE 110JIe PABHOMEPHO ABUXKYILErOCs 3apsiaa.
3akoH buo-Casapa-Jlannaca.

11. B3aumopeicTBHE TPOBOIHUKOB C TOKOM. 3aKOH AmIepa.

12. Teopema 0 HMPKYJISALMU BEKTOPA HHIYKIIMM MATHUTHOTO TOJISl. 3aAKOH MTOJIHOTO TOKA.

13. Tlorokx BekrOopa MarHMUTHOM MHAyKuuu. Teopema l'aycca Ui BEeKTOpa MHIYKLHH
MarHuTHOro noisi. KoHTyp ¢ TOkoM B OTHOPOAHOM M HEOJTHOPOAHOM MAarHUTHOM IIOJI€.

14. SIBnenue IEKTPOMArHUTHOU MHIYKIUU. OnsIThI @apanes. 3aKoH
aneKTpoMarHuTHOM uHAyKIuU. [IpaBuno Jlenua. DnekTponBuxkyias cuia UHAyKuuu. [lomHbii
MAarHuTHbIN NOTOK. Toku Dyko.

15. SBnenue camomHaykuuu. MugyktuBHOCTh. JOJIC camoumHaykuuu. MHAYKTUBHOCTH
COJIEHOUA.

16. Bzanmuas uHAaykuus. B3auMHas HMHIYKTHUBHOCTb. OJHEPIHsl KOHTYpa C TOKOM.



IInoTHOCTH HEPrUM.

17. HamarauuyeHHocts. Toku HaMarHuuuBaHUS. BekTop HAampsyKeHHOCTH MarHUTHOTO
nosisi. Teopema 0 UPKYJIALMN BEKTOPA HANPSKEHHOCTH MarHUTHOTO TOJIS.

18. YpaBHeHne MakcBemia Uil 2NEKTPOMAarHUTHOTO TIIOJSI B MHTETPAIbHOM H
middeperunanbHoi Gpopmax.

19. luddepennmanbHoe ypaBHEHHE JIIEKTPOMATHUTHBIX KoOJeOaHUN, €ro pelieHue.
Bunsl konebanuil 1 UX XapaKTepUCTUKH.

20. VYpaBHEHHE BBIHY)KJICHHBIX KojieOaHui. Pe3oHaHc TokoB W HanpspkeHui. [loHaTHE 0
IIEPEMEHHOM TOKE.

Tunosble 32124y N0 AUCHHUILINHE
1. Haiitu paccTosiHre MEXAy ABYMS TOUEUHBIMH JJIEKTPUUECKUMH 3apsaMu, €CIM MU3BECTHO,
YTO NPU YMEHBIUIEHUU 3TOTr0 paccTosiHug Ha 50 cM cuiia B3aMMOJEHUCTBUS YBEIUUYHBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha wmerammmueckoit cdhepe pamuycom 15 cm Haxomutcs 3apsg Q = 2 uKn. Onpenenuthb
HaIpPSKEHHOCTh E 3JIEKTPOCTATUYECKOTO MOJs Ha paccTosHuu » = 10 cM OT meHTpa cdepsl.
Otsert: 0.
3. Ha merammuueckoit chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 uKin. Onpenenutsb
HaIpPSKEHHOCTh £ 3JIEKTPOCTaTHUECKOTro MoJisi Ha moBepxHOCTH cdheprl. OTBeT: 800 B/M.
4. Ha merammuyeckoit cepe pammycom 15 cm Haxomutcs 3apsa O = 2 vKn. Omnpenenutsb
HANPSDKEHHOCTh £ AIEKTPOCTaTUYECKOro Mojs Ha paccTosHud » = 20 cM OT ueHTpa chepsl.
Oteet: 450 B/m.
5. Meramnnueckuii map paguycoM 5 cm Hecet 3apan Q = 10 uKiu. Onpeaenuts noteHuman @
AJIEKTPOCTATUYECKOTO OISl Ha oBepxHocTH 1mapa. Oreer: 1800 B.
6. JlBe KOHIEHTPHUYECKUE METAINTHUECKUE 3apsbKeHHbIe cephl paguycamMu Ry =6 cM u R, = 10
CM HecyT cooTBeTCTBEeHHO 3apsansl O = 1 uKn u O, = -0,5 uKn. Halitu nanpspkeHHoCTh E 1075 B
TOYKE, OTCTOSIICH OT eHTpa cep Ha paccTosiHue 17 = 5 cM. OTBet: .
7. DNeKTpuYecKkoe II0Jie CO3[JaHO JBYMS OECKOHEYHBIMH MapauIeIbHBIMUA IUIACTHHAMH,
HECYLIMMH PAaBHOMEPHO paCHpeNeNeHHblii 1m0 rmomanu 3apsn = 1 uKn/m®. Onpenenuts
HaIpsKeHHOCTh E nons mexnay mactuHamu. Orser: 0.
8. DnekTpuueckoe IoOJie CO3/[1aHO JBYMS OECKOHEYHBIMHU MapajljieIbHBIMH IUIACTHHAMH,
HECYLIIMMU PAaBHOMEPHO paclpeleNeHHblii 1Mo rmiomanu 3apsn . = 1 uKin/m?. Onpenenuts
HanpspkeHHOCTh E mons BHe utactud. OTBet: 113 B/M.
9. TloTeHuMan 3JEKTPUYECKOrO MO, CO3AaBAEMOrO CHCTEMOI 3apal0B, UMEET BHI ¢ = a(x’-
), rae a=1B/M’. Halith Momyiab HaNpPsSOKEHHOCTH 3JIEKTPHYECKOTO OIS B TOUYKE C
koopauHatamu x = 1 M, y = 0,5 M. OtBeT npuBectu B cucteme CH 1 OKpyIJIUTh ¢ TOUHOCTBIO J10
nByx nugp nocne 3anaroil. [OTset: 2,24 B/m.
10. JIBa Toueunsix 3apsaa +7,5 uHKn u —14,7 uKn pacnonoxxensl Ha pacctossHuM 5 cM. Haiitu
HaANPSDKEHHOCTD AJIEKTPUYECKOIO MOJIS B TOUKE, HAXOMASIIEHCS Ha pacCTOSIHUM 3 CM OT MEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. OnpenenuTs HaNpPSYKEHHOCTh AJIEKTPUYECKOIO IOJIE B TOYKE, DPACIOJIOKEHHON BIOJb
npsMoi, coenunsroment 3apsasl +10 BKn u +8 vHKn u Haxogsmeiics Ha paccrosHun 12 cm oT
MepBOro M 8 cM oT BTOporo 3apsaa. Paccrosnue mexay 3apsaamu 20 cm. OrBet: 5000 B/m.
12. B BepunHax KBajpaTa cO CTOPOHON 5 cM HaXOASTCA OJUHAKOBBIEC MOJOKUTEIbHbIE 3apsbl
2 uKi. Onpenenuth HAPSKEHHOCTD AJIEKTPUUYECKOTO TOJISI B IIEHTpe KBajpaTa. OrBet: 0.
13. Paccrosinue / mexnay 3apsaamu O=+2 uKn aunons pasao 10 cm. Halitu nmoteniman ¢ momis
CO3/IaHHOTO JIUIIOJIEM B TOUKE, y/ajJeHHOM Ha ¥=10 cM Kak OT IIepBOro, TaK ¥ OT BTOPOTO 3aps/a.
Ortser: 0.



14. lumone C 3JIEKTpUYECKUM MOMEHTOM p =75 nKmn'm cBOoOOJHO ycTaHaBIUBaeTcs B
OJHOPOIHOM 3JIEKTPHUECKOM Tojie HampsbkeHHOcThio E = 80 kB/M. Bpramcnute paboty A4,
HEOOXOUMYIO JIJISl TOTO, YTOOBI MOBEPHYTH AUIONb HA yroi oo = 90°. OTBeT: 6 MK/ [k,

15. Ompenenutb, TpU KakoW HANPSDKEHHOCTH FE  CpPEeIHEr0 MAaKpOCKOIMMYECKOTo TMOJs B
IUONIEKTPUKE (£=3) MOJAPU30BAHHOCTH P IOCTHIHET 3Ha4eHus, pasHoro 200 MxKi/m*. OTBert:
11,3 MB/m.

16. Haiitu paguyc BHENIHEH o0KIanku R, BO3AYITHOTO C(hepuuecKoro KOHACHCATOPa EMKOCTBIO
C =4 nd, ecniu paauyc BHyTpeHHEeH o0kmanku R, = 2 cm. OTBeT: 4,5 cM.

17. Haiitu pammyc R; BHYTpeHHEH OOKIanku CHEepUIecKoro KOHACHCATOpa EMKOCTBIO
C = 3,3 ¢, ecnu panuyc BHenTHEH R, = 3 cM, TUAIEKTpUK — apaduH (¢ = 2)? OtBet: 1 cm.

18. OnmpenenuTs HIEKTPOEMKOCTh LHUIMHAPUYECKOTO BO3AYIIHOTO KOHAEHCATOpa IMHOMN
/=10 cm, ¢ paguycamu oOknanok R, =1 cM u R, = 2 cm. OTBet: 8 n®.

19. Tpu oaMHAKOBBIX KOHJEHCATOpa COEIMHEHBI IMocliefoBaTeNbHO. EMKOCTh Takoil OaTapen
C=100 n¢d. Onpenenuts eMKOCTh OaTapew KOHAEHCATOPOB, IOCIE TOrO, KaK OJUH W3 HHUX
3anonHuIM mapaguaom (¢ = 2). Orser: 120 nd.

20. IMnockuit BO3AyUIHBIN KOHAEHCATOP 3eKTpoeMKOCThi0 C = 1,11 H® 3apsbkeH 10 pa3HOCTH
noreHuuanoB U =300 B. I[locie oTkio4eHHs OT HCTOYHMKA TOKAa pPACCTOSHUE MEXIY
oOKJIaZIKaMH KOHJIeHcaTopa OblIO yBeiauueHo B 5 pa3. Omnpenenuts paboTy 4 BHEUIHUX CHII IO
pasnBmwkennro ooxmanok. Oreer: 0,2 m/l:xk.

21. Cuna Toka B IPOBOJHUKE MU3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) =kt , tne k=0,5 Alc.
Haiitu 3apsa ¢, mpoTekaromuii yepe3 MONEpevyHOe CeYeHue IMPOBOAHMKA 3a BpeMsa 7= 1 c.
OtBert: 0,25 K.

22. AxkyMynaTop ¢ BHyTpeHHUM comnportusieHreM 0,080M npu Toke 4A OTIAET BO BHEIIHIOKO
nens 8BT. Kakyro MOITHOCTB OTAAcT OH BO BHELIHIOKO Lienb npu Toke 6A? OtBet: 11 BT.

23. K ucrounuky Toka ¢ 9JIC £=1,5 B npucoenuummm kaTymky ¢ cornporusieHuem R=0,1 Om.
AmMriepmeTp mokaszan cuity Toka, paBHyro /;=0,5 A. Korja kK MCTOYHUKY TOKa MPUCOEAUHUIN
MOCJIEIOBATEIBLHO €€ OJJMH UCTOYHUK TOKa ¢ Takoi xke D/[C, To cuna Toka / B TOM ke KaTymike
okazanack paBHoi 0,4 A. OnpenenuTs BHYTPEHHEE COMPOTHBIICHHE MEPBOTO MCTOYHUKA TOKA.
OtBer: 2,9 OMm.

24. 1lpu cune Toka [;=3 A BO BHEIIHEH LIEMHU aKKyMYJSATOpa BbleaseTcs MOIHOCTh P1=18 BT,
npu cwie Toka L=1A - coorBerctBeHHO P,=10BT. Onpenenutrb BHYTPEHHEE CONMPOTUBICHUE 7
Oarapen. OTBet: 20 OMm.

25. III0THOCT, TOKa B MEIHOM NPOBOAHMKE paBHa 2 A/MM’. Haiitm HanpsykeHHOCTEH
IEKTPUYECKOr0 MOJsl B IPOBOAHMKE. YIenbHoe conportusieHue meau 17 HOm'm. OtBer:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO JUIMHHOMY TIIPOBOAHUKY TedeT Tok 50 A. Omnpenenutsb
MarHMTHYK0 HHAYKLHIO B TOYKE, YJIAJIEHHON Ha paccTossHuE 5 cM OT npoBojHuka. OTBer:
200 mxTa.

27. Yemy paBeH paanyc TOHKOTO KOJIbIIa, IO KOTOpoMy TedeT TOK 30 A, eciii HanmpsHKeHHOCTh
MarHMTHOTO TOJIS B IIEHTpe KoJibla paBHa 2 A/m? OtBer: 7,5 M.

28. Kakoii Tok TeueT 1o npsiMoMy 0€CKOHEYHO JJIMHHOMY MPOBOAHUKY, €CJIU Ha paccTostHUH 10
CM OT Hero marHuTHas uHAyKuus pasHa 20 mxTin? Orser: 10A.

29. Kaxko#i Tok ueT mo TOHKOMY KoJibily paauyca 10 cm, eciu MHIyKIMs MarHuTHOTO TOJIS B
neHtpe koisbla paBHa 100 mxTn? OrBet: 16 A.

30. /IBa NNIMHHBIX NapajUIeNIbHBIX IPOBOJAA HAXOJATCA HA PACCTOSIHUM ¥ =5 CM OOUH OT
napyroro. [1lo nmpoBogam T€KyT B IPOTUBOIIOJIOKHBIX HAIPABJICHUSIX OAMHAKOBbIE TOKU [ = 10 A
KaxJpli. Hailftu HanpsikeHHOCTh [ MarHUTHOTO TOJIsI B TOYKE, HAXOJSALIEHCS HA pacCTOSHUU
71 =2 CM OT OJTHOTO U ¥, = 3 ¢M OT zipyroro nposoja. Orser: 132 A/m.



31.  OmnpenenuTe MHAYKIMIO MarHUTHOTO IIOJISI HA OCH JJIMHHOIO COJIEHOMJIA, COJEPIKALIETO
n =20 ButkoB/cM nipu cuiie Toka [ = 10 A. OrBet: 0,025 Ta.

32. CkonbKO BHUTKOB Ha €IUHMILY JJIUHBI COJAEPKUT JUIMHHBIA COJICHOMJ IIPU CHJIE TOKA
1=0,5 A, ecu HaNpsHKEHHOCTH MOJIs HA ocu conenonaa H = 300 A/m. Otser: 600 m™'.

33.  OmnpenenuTs HAOPsHKEHHOCTh MArHUTHOTO IIOJIE HAa OCH  JJIMHHOTO COJICHOMJA,
conepxartiero n = 10 ButkoB/cMm nipu cuiie Toka I = 1 A. OtBet: 1000 A/m.

34.  BpIUMCIUTH LUPKYJSALHUIO BEKTOpa HANPSHKEHHOCTH BJAOJb KOHTYpa, OXBaThIBAIOIIETO
tokun [;=10A, L=15A, Texkymue B OJHOM HampaBieHHMM, WU TOK [;=20A, Tekymui B
MPOTUBOIIOJI0KHOM HarpaBiieHuu. OTBeT: 5 A.

35. Tlpstmoit mpoBOJI, MO KOTOpOMY TedeT TOK /=1 KA, pacroiokeH B OJHOPOJHOM MarHUTHOM
MoJIe NEPHEHAUKYJIAPHO JUHUSAM MHAYKIMU. C Kakol cuioi F JeHCTBYET MOoje Ha OTPE30K
npoBoJia JUIMHOM /=1 M ecnu MmaruuTHas uHAyKuws B pasHa 1 Tn? Orser: 1000 H.

36. Ilpsmoit mpoBoa, mo koropomy TedeT Tok /=100 A, pacnoyioxkeH B OJHOPOJHOM
MarHMTHOM IoJie 1oJ yrioM 60° K JIMHUAM MarHUTHOM MHAYKIUH. C Kakol cuioi F neicTByer
110JI€ HA OTPE30K IpoBoja JuIMHOM /=10 cm ecnu marHuTHas uHaykuus B pasHa 0,1 Tn? OTBert:
0,87 H.

37. Pamka ranpBaHoMmeTpa JUIMHON a=4 cM U mupuHoi b = 1,5¢cMm, cogepxaiuas N=200 BUTKOB
TOHKOM ITPOBOJIOKH, HAXOJIUTCS B MArHUTHOM noisie ¢ mHaykuuen B=0,1 Tun. [ImockocTs pamkun
napajuiejbHa JUHUAM MHAYKIMU. HallTh MexaHnyeckuii MOMEHT M, AEUCTBYIOINIMI Ha PaMKy,
Korja 1o BUTKYy Te4eT Tok /=1 MA. OtBet: 12 mxH/m.

38. HampsbkeHHocTh H MarHUTHOrO TOJIsI B IIEHTpE KpyroBod BuTka paBHa 200 A/m.
MarauTHBII MOMEHT p,, BUTKA paBeH 1 A-M? Beraucnuts paauyc R Butka. OTBer: 9,27 cm.

39. Beruucnuth paanyc R 1yru OKpyKHOCTH, KOTOPYIO OMHMCHIBAE€T MPOTOH B MArHUTHOM TIOJIE C
uHaykiuend B = 15 mTn, eciiu ckopocTh v nipoTtoHa paBHa 2 Mwm/c. OTBet: 1,38 m.

40. JIByKpaTHO HWOHHU3UPOBAaHHBIM aroM renus (Q-4acTULA) JBHXKETCS B  OJHOPOJHOM
MarHUTHOM ToJie HanpspkeHHOCThio = 100 kA/M no okpykHocTH paguycoMm R = 10 cm. Haiitu
ckopocTh U a-uactuubl. OTBer: 0,61 Mm/c.

41. Ha »nexTpoH, ABIXKYIIMKCA B OAHOPOJHOM MarHMUTHOM moje HHayKuuedn B =2 Tn co
ckopocthio U= 10" m/c neiictByer cuna F=1,6 nH. Haiitu yroa Mexmy HanpaBieHHAMU
CKOpPOCTH M MarHUTHOW uHAyKuuu. OrBer: 30°.

42. llenb COCTOWT W3 MOCIEAOBATEIbHO COEAWHEHHBIX cOMpoTHBIEeHUS R =1 Owm, KaTyuiku
UHAYKTUBHOCTH L = 1 T'H, ucTouHMKa Toka u kmtoya. Koy 3aMkHyT. Uepe3 kakoe Bpemst Iocie
pa3MbIKaHUs KJIH0Ya CUjla TOKa B LIeNH yMeHbIIuTes B 2 paza? Oreer: 0,693 c.

43. llenp COCTOMT W3 MOCIEAOBATEIbHO COEAMHEHHBIX CONPOTHBIICHHS, KaTyIIKH
MHAYKTUBHOCTH, UCTOYHHMKA TOKa U Kitoya. Kimtou 3amkHyT. Uepes ¢ = 0,5 ¢ nocne pa3MbIKaHUS
KJIIOYa cujga TOKa B LENM yMeHbImMjach 3 pasa. OmnpeneiauTb CONpOTHUBIEHUE R, eciu
UHAYKTUBHOCTH L = 4,1 T'n. OTtBeT: 9 OM.

44. BpIUMCIUTD SHEPrUI0 MAarHUTHOTO MOJs cojieHouaa, cozepxamiero N = 1000 BuTkOB
IpoBOJa, IpU cwie Toka /=1 A, eciii MAarHUTHBIM NOTOK Y€pe3 €ro IONEpPEYHOE CEYEHUE
® =0,1 mB6. OTBeT: 0,05 JIx.

45. HailTu MHIYKTUBHOCTH MPOBOISIIETO KOHTYpA, €CJIM MarHUTHBIA TMOTOK 4Yepe3 HEro
yBenuuuBaercs Ha 0,02 BO B pesynbrare m3MeHeHHs] TOKa B KOHType ¢ 4 A 1o 8 A. OTBeT:
S mI'n.

Kon Pe3ysnbTaThl 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOrPaMMbI
KOMIIeTeHIIUMN Conep:xaHue KoMNeTeHUH
OIIK-2 Cnoco6eH ¢popMyIupoBaTh 3a1a9u MPOGEeCCHOHATBPHON IEATEILHOCTH HA
OCHOBE 3HaHU# MPOGUIBHBIX Pa3/eIOB MATEMATUYECKUX U




€CTECTBEHHOHAYYHBIX AUCHHUIUIHH (MOIYJIEH)

OIIK-2.2 ®opmynupyer 3agaud NPOPECCHOHATBHOW JIEATEIBHOCTH HA OCHOBE 3HAHUI
MPO(UIBHBIX Pa3eNiOB €CTECTBEHHO-HAYYHBIX JUCIUTUIUH (MOIYJIeH)

TunosBbie TeopeTHYECKHE BONPOCHI K IK3aMEHY 110 M CIHILIHHE

1. IloTeHmmanbHOCTH D3JEKTpUYECKOTO mojis. Pabora mo mepeMenieHWio 3apsiia B
aneKTpudeckoM nosie. IlorennuanbHas sHEprus B3aUMOAEHCTBUS MIEKTPUUECKUX 3apsAI0B.

2. Cps3b MeXJy MMOTEHIIMAJIOM U HANPSKEHHOCTHIO.

3. Ilpumenenue Tteopembl laycca s pacdera NIEKTPUYECKUX IOJIEH, CO3JaHHBIX
TOYEUHBIM 3apsA0M, PABHOMEPHO 3apsDKEHHBIMH IJIOCKOCTBIO, C(hEepoi, HHUTHIO, LUIHHIPOM,
L1apOM.

4. Bebruucnenue NoTeHNIMAaA M0 HANPSHYKEHHOCTH SIEKTPUUECKOTO MOJIS.

5. OunexkTtpudyeckuii MOMEHT Jumojs. TOYeUHBIM JUIONb. OJIEKTPUUYECKOE II0JIE
TOYEYHOTO JMIIOJNS U €T0 pacyeT Ha OCHOBE MPHHIIMIIA CYNEPIO3ULIMU. DIEKTPUUECKOe 1oJie Ha
OCH JIUIOJS ¥ B HAIPABJICHUH, IEPIEHANKYISIPHOM K OCH JTATIOJSL.

6.  DIeKTpUyYeCKHil AMIONb B OJHOPOJAHOM U HEOIHOPOIHOM HJIEKTPHUUECKOM IIOJIE.
[loTeHumanbHast SHEPrUs TUTIOIS.

7. VYcnoBus Ul BEKTOpAa HANPSIKEHHOCTH DJIEKTPUYECKOrO IOJIsI W BEKTOpa
NIEKTPUUECKOTO CMEILLIEHUS HAa IPAHULIE ABYX JUAJIEKTPUKOB.

8.  CerHeToaneKTpUKH, UX CBOMCTBA. [usnexkTpuueckuil ructepesmuc.

9. KonzpeHcatopel, BHIbl KOHICHCATOPOB. OHEPrus 3apsDKEHHOTO IPOBOJHUKA,
KOHJIEHCATOpa. DHEPrus AMEeKTpruIeckoro nojsa. O0bemMHas MII0THOCTh YHEPTHUH.

10. Knaccuueckue OmnbITh 10 OOHAPYKEHUIO U OOBSICHEHHIO MEXaHW3Ma BO3HUKHOBEHHUS
ANIEKTPUYECKOTO TOKA. YCIOBHUSI BO3HUKHOBEHHS JJIEKTPHUUECKOTO TOKAa. XapaKTePUCTHKHU
NIEKTPUUECKOI0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPBIBHOCTH.

11. Pa3zBerBnenHsle anekTpuueckue nenu. [Ipasmia Kupxroda.

12. KBasucraunonapsele TOKU. lIponeccel ycTaHOBIEHHMS TOKa IpHU 3apsale, paspsaie
KOHJIEHCaTopa.

13. IIpumenenue 3akona buo-CaBapa-Jlamnaca ayig pacuera MarHUTHOTO MOJISL MPSIMOTO
IIPOBOJHMKA C TOKOM, KPYTOBOT'O IIPOBOJJHUKA C TOKOM.

14. JleiicTBue MarHUTHOTO Ha ABMXKYyIHiics 3apsan. Cuna Jlopenua. Dddexr Xomnna.

15. IlpuMeHeHHE 3aKOHA MOJHOTO TOKA I PAacyéTa MAarHUTHOIO IO COJEHOMAA,
TOPOUJATBHON KaTyIIKH.

16. Pabora no nepeMenieH1o NpOBOJHIKA U KOHTYpa C TOKOM B MarHUTHOM IIO0JIE.

17. VI3MeHeHne cuiabl TOKA TMPH pa3MbIKAaHWH/3aMBIKAHMM LEMHU, COAeprKaleit
WHyKTUBHOCTbD.

18. VYcnous 1151 BEKTOPOB MHAYKIMU U HAMPSYKEHHOCTH MAarHUTHOTO TOJISl HA TPaHULE
JIBYX MarHETHKOB.

19. /lna-, mapa-, peppo MarHeTUKU: OCHOBHBIE XapaKTEPUCTHKH.

20. /IluBepreHuuss M pOTOp BEKTOpa WHAYKIMM MarHATHOrO 1ojisl. Buxpesoe
IEKTPUYECKOE I10JIE, TOK CMELICHUS. DJIEKTPOMAarHUTHOE TOJIE.

4.3. Ilpomescymounas ammecmauyus é popme rx3zamena (3 cemecmp)

Kon Pe3ysnbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON MPOTrPaMMbI
KOMIIeTeHIIUMN Conep:xaHue KoMNeTeHUH
OIIK-1 CniocoOeH aHAIM3UPOBATh 3a7a4K MPO(EeCCUOHATBHOM IeATeTLHOCTH Ha

OCHOBC HOHO)KGHHﬁ, 3aKOHOB U MCTOJ0B B 0071aCTH €CTECTBEHHBIX HAayK U
MAaTEMAaTUKH




OIIK-1.1 AnanusupyeT 3ama4ud NMPOPECCHOHAIBHON ACSATEIHPHOCTH HAa OCHOBE TMOJIOKCHUH,
3aKOHOB U METOJIOB B 0OJIACTH €CTECTBEHHBIX HAYK

Tunosble TeOpeTHYECKHE BONPOCHI K IK3aMEHy 110 AMCUHILINHE

1. Pacnpocrpanenue BonH B ympyrod cpene. IIpomonbHble M IONEpPEYHBIE BOJIHBI.
VYpaBHeHHe IUIOCKOM U cdepuyeckoil rapmMoHuueckux BonH. Das3oBas ckopocTh. BomHoBoe
ypaBHeHHe. DHeprus BoiHbl. [IpuHuun cynepnosunuu BoiH. CTosiune BOJIHBI.

2. BonHOBOEe ypaBHEHHME /i OJIEKTPOMAarHUTHOM BOJHBL. (OCHOBHBIE CBONCTBA
AIEKTPOMAarHUTHBIX ~ BOJH. OHEPrus OJIEKTPOMAarHUTHBIX BONH. Bexrtop IlolHTHHrA.
HMHTEHCUBHOCTH BOJIH.

3. BpeMeHHas UM TPOCTPAHCTBEHHAasi KOT€pE€HTHOCTH. CTENEeHb KOT€PEHTHOCTH.
Wntepdepennus nByx BosH. MaTepdepenius ceera. [llupuna untepdepeHIIMOHHOM MOIOCH.

4. Mudpaxuus csera. [Ipunuun [olirenca-dpenens.

5. EcrecTBeHHBI U MNONSIPU30BaHHBIM CBET. 3akoH Mamtoca. CTeneHp NMOIsIpU3aLuu
CBeTA.

6. Ilonspusanus npu OTpakeHUH U IpesoMiIeHNH. 3akoH bprocrepa.

7. PacnpocTpaHeHue cBeTa B MONIOMIAOIIMX cpenax. 3akoH byrepa. /Iucnepcus cera.
HopmanbHast 1 aHoManbpHas IUCIIEPCHSL.

8. TemmoBoe u3IydYeHHE M €ro XapaKTEPUCTHKU. 3aKOHBI TEIIOBOTO H3JIy4YEHUS.
I'unoresa [limanka. GOTOHBI.

9. KopmyckynasipHO-BOJIHOBOM Jyalnu3M cBeTa W Marepuu. [umoreza ne bponns.
Hexotopsie cBolicTBa BoH ae bpons.

10. BonHoBble cBoiicTBa MHKpoudacTul. Judpakuus >IEeKTPOHOB. [TpuHnmmn
HeonpeeneHHocTH [eitzenbepra.

11. BonnoBas ¢yHkius u ee ¢puznueckuil cmbicia. HopmMupoBka, cTaHgapTHBIE YCIOBHSL.
Cynepno3uiys COCTOSHUN B KBAHTOBOW MEXaHHUKE.

12. Yactuiia B OAHOMEpPHOH MpPSIMOYTOJIbHOW TMOTEHIHAIBHON sIMEe C OECKOHEUHO
BBICOKUMH CTeHKaMu. [IpoxoxkeHue 4YacTHIBI CKBO3b IOTEHLMANbHBIH Oapbep. JIMHEHHBIN
FapMOHUYECKUIN OCHIIIISATOP.

13. Atom Pesepdopna-bopa. Duepretnueckue ypoBHH. ATOM BOJOPOAA B KBAHTOBOM
MEXaHUKE.

14. KBaHTOBBIE uMcna 31€KTpoHa B arome. CrnuH anekTpoHa. CIMH MHKpPOYACTHII.
®epmuonbl. bo3onsl. [lpuanmn Ilaymn. Pacnpenenenuwe >n€KTpOHOB IO 3HEPreTHUYECKHM
ypOBHAM B aromax. [lepuonnueckas cuctema 3J1€MEHTOB.

15. TlonsitThe © KBaHTOBBIX cTathucTHKax bo3e-OitHmreliHa u  Pepmu-/lupaka.
BBIpOXKICHHBIN 2JIEKTPOHHBIN I'a3 B METaJlIaxX.

16. Pa3mep, cocta u 3apsia arToMHOTO siipa. Jledext macce u sHEprus cBs3u siapa. CriH
sJlpa ¥ €r0 MarHUTHBIA MOMEHT. SnepHsle cuisl. Moaenu sapa.

17. OOuume cBoicTBa AnMeMeHTapHbIX dacTull. Kiaccudukanus sneMeHTapHbIX YacTHll.
Yactuupl u  a"Thyactuipl. CHIBHOE, SJIEKTPOMAarHuTHOE, Ccinaboe M TIpaBUTAIMOHHOE
B3aUMOJEHUCTBUS.

TunoBble 321244 M0 TUCUUILJIMHE

1. Ha nytu cBeTtoBO BOJHBI, UIyIIEW B BO3JyX€, MOCTABUIU CTEKISHHYIO IUIACTHUHKY
(mokazarenb mperomiieHHs cTekiaa paBeH 1,5) tommmuHod 1 mm. Ha CKOIbKO H3MEHHUTCA
onTHYECKas JJIMHA IyTH, €CJIM BOJHA MaIaeT Ha IJIACTUHKY HOpMasibHO. OTBeT: 0,5 MM.

2. Haiitu Bce mmmnbpl BonH Buaumoro ceta (ot 0,76 mo 0,38 MkM), KoTOophie OyayT
MaKCUMaJIbHO YCWJICHBI MPU ONTHYECKOW Pa3HOCTH XOJa MHTEeP(EPUPYIOIINX BOJH, paBHOM 1
MkM. OTBeT: 0,5 MKM.

3. Paccrosinue d mexay nByms miensimu B onibite FOHTa paBHO 1MM, pacctosiHue [ OT mmienei
1o skpana 3 M. OnpenenuTs AJIMHY BOJHBI A, HCITYCKa€MON UCTOYHUKOM MOHOXPOMATHYECKOTO



CBETa, ecIM IIHpUHa b MHTEp(EPEHIIMOHHBIX MOJIOC Ha 3KpaHe paBHa 1,5 mMm. OTBet: 0,5 MKM.
4. Ha MpuibHyto miesnky (n = 1,3), Haxonsuiyrocsd B BO3AyXe, IaJaeT HOPMaJbHO Iy4OK
myueit 6enoro cera. [Ipu kakoil HaUMEHbIIEH TONIIWHE d TUICHKA OTPAKEHHBIA CBET C IITMHON
BOJMHBI A = 0,55 MKM OKa)XeTcs MaKCHMAaJIbHO YCWJIEHHBIM B pe3yjbTare HHTep(epeHIun?
OtBert: 0,1 MKM.

5. Paccrosinue Ar;; MeXy BTOPBIM U MEPBBIM TEMHBIM KOJIblIaMi HbIOTOHA B OTPakE€HHOM
ceere paBHO 1 mMM. Ompenenuts paccTosiHUE Arjgo MEXIY IECATHIM U JIEBATHIM KOJbLIAMHU.
Otser: 0,39 MmMm.

6. Ha mens mmpunoit ¢=0,05 MM magaer HOpMallbHO MOHOXpomatudeckuit cser (A=0,6
MKM). Onpenenuts (B rpagycax) yroi @ MeXay IepBOHa4YaIbHbIM HAIIPaBJICHUEM ITyYKa CBETA U
HarpaBJICHUEM Ha YETBEPTYIO TEMHYIO Au(pakiuoHHyto nogocy. Otser: 2,75°.

7. CKOJIBKO IITPUXOB HA KAXKAbIH MUWIIMMETP COACPKUT TU(PPAKIMOHHAS peIleTKa, €Clu
npu HAOMIOJEHUH B MOHOXpOMAaTHYeCKOM cBeTe (A=0,6MKM) MaKCHMyM IISITOTO TMOPSIKA
OTKJIOHEH Ha yros ¢=18°7 Oret: 100.

8. Hudpakunonnas pemerka comepxut n =200 mrpuxoB Ha ImMM. Ha pemerky mamaer
HOpMaJIbHO MOHOXpoMaTuueckuit cseT (A = 0,6MxkM). MakcuMyM Kakoro HauOOJbIIET0 MOpsAIKa
naet ata pemerka? Orser: 8.

9. CKOJIBKO IITPUXOB HA KAXAbI MWIIMMETP COACPKUT TU(PPAKLMOHHAS peIleTKa, €cliu
IpU HaOJIOJEHUH B MOHOXpoMaTtudyeckoMm cBeTe (A = 0,6 MKM) MakCUMyM TpPEThEero MopsiKa
OTKJIOHEH Ha yroJ ¢ = 21°? OrBer: 200.

10. [Tydok ecTecTBEHHOTO CBeTa, UAYIIMH B BOJE, OTPasKaeTCsl OT rpaHu anMasa (n = 2,42),
norpy>xeHHoro B Boay (n = 1,33). [Ipu xakom yrie najgeHus o (B rpagycax) OTpa)KEHHBIH CBET
MOJHOCTBIO ToJIsspu3oBan? OTeet: 61,2°.

11. VYron bprocrepa o, IpU aJACHUU CBETA U3 BO3AYyXa HA KPUCTAUl KAMEHHOM COJIM PaBeH
57°. OnpenenuTs CKOPOCTh CBETa B 3TOM Kpuctamie. Oret: 194 Mwm/c.
12.  IlpenenbHbIl yron o MOJIHOIO OTPaXEHWs ITydyKa CBETa Ha TPAHULE XUAKOCTU C

Bo3yxoM paBeH 43°. Ompenenuth yron bprocrepa os, (B rpamycax) mis majeHUs Jydya W3
BO3/IyXa Ha MOBEPXHOCTh ITOH XKUAKOCTH. OrBer: =55°45",

13. Yron Mexay TIaBHBIMH IUIOCKOCTAMM MOJSIpU3aTOpa W aHanu3atopa cocrasisier 30°.
Onpenenuth W3MEHEHHWE MHTEHCHUBHOCTH IPOIIEAIIEr0 4epe3 HUX CBETa, €CIU Yroj MEXKIY
IJIaBHBIMH IUIOCKOCTSIMU MOJIIpU3aTOpa M aHaIu3aTopa usMeHwics 1o 45°. Oreer: 1,5.

14. Crenens nonsipuzanuu P yactuuHo-nonspuzoBanHoro ceeta paBHa 0,5. B ckonbko pa3
OTJIMYAeTCsi MaKCUMajbHas WHTEHCUBHOCTh CBETa MPOMYCKaeMOIro 4Yepe3 aHalu3aTrop, OT
MuHuManbHOU? OTBeT: 3.

15.  Onpenemrs TeMmepatypy, MpH KOTOPOH SHepreTudeckas CBETUMOCTh R aOCOMIOTHO YepHOro
tesa pasHa 10 kBr/m®. Orser: 648 K.

16. [loTok sHeprum, W3TydaeMblii M3 CMOTPOBOTO OKOIIKA IUIABWIBHOM Tmeud, paBeH 34 BrT.
OnpeieuTh TEMIIEpATypy MEUH, €CIH IWIOMIAIL OKOIIKa cocTaBiseT 6 cm. Orser: 1000 K.

17.  Bo CKOJBKO pa3 Ha/l0 YBEIMYUTH TEPMOIMHAMUYECKYIO TEMIIEpaTypy aOCOIFOTHO YEPHOTO Tela,
YTOOBI €70 PHEPreTUUeCKasi CBETUMOCTb B3pociia B 16 pa3. OtTBet: 2.

18. Ha xakyro MHY BOJHBI MPUXOAWTCS MAaKCHMYM CHEKTPATBLHOM MJIOTHOCTH SHEPreTUYECKON
CBETMMOCTH a0CONFOTHO yepHOro Tena rpu Temmeparype 0°C. Orser: 10,6 Mxm.

19.  Omnpenenuth IJIMHY BOJHBI CBeTa, oOmywatomiero (oTokaroa ¢ paboToil BbIXoja

A =2,15B, ecnmu MakcuMalibHass KHHETHYECKast YHEPTUsi (POTOIICKTPOHOB Tmax = 1 3B. OTBeT:
400 aMm.

20. Ha moBepxHocTh (hoTOKaToma mamaetT MoHoxpomatudeckuid cBeT (A =310 am). YToObI
MPEKPaTUTh SMHUCCHIO  BJIEKTPOHOB, HYKHO TMPWIOKUTH  33JCP’KUBAIOUIYI0  Pa3HOCTh
norennuanoB U ve meree 1,7 B. Onpenenuts paboTy Beixoaa B 3B. OtBet: 2,3 3B.



21.  Yacruma HaxoguTCs B MOTCHIMAIBLHOM siuKe. HaillTu oTHOIIEHHE Pa3HOCTU COCEIHUX
SHEPTreTUYECKUX ypoBHEH AE,:1, K 3Hepruu E, yacTuilpl B ciydae n = 5. OrBet: 0,44.

22.  Yactuna HaxoOuTCs B MOTCHUMAIBHOM sIMKe. HaliTh OTHOLIEHHE Pa3HOCTU COCEIHUX
JHEPreTUUECKUX YPOBHEN AE, 1, K 3Hepruu E, qactuuel B ciaydae n — . OrBert: 0.
23. OnpenennTe XOJUIOBCKYHO PAa3HOCTh IOTEHIMAIOB MEXIYy TIPAaHSIMH KpPEMHHEBOTO

oOpasma mupuHOW /=2 cM, MOMENICHHOTO B OJHOPOJHOE MAarHUTHOE IOJIE C HMHIYyKIHEH
B =0,3 T, npy NponycKaHUK TOKA INIOTHOCTEIO j = 2 A/M2. TloctosHnas Xomna Ry = 0,1 M*/Kin.
Ortser: 1,2 MB.

24.  OmnpenenuTh MOCTOSIHHYI0 XOJUIAa METAUIMYECKOro 00pasia, €Clii KOHIEHTpAIHs
Hocurereit 3apsna n =4,1-10* M. Orser: 0,015 m*/Ku.

25.  Kaxkas uacth (B %) HAyaJIbHOrO KOJNMYECTBA aTOMOB PAJMOAKTUBHOIO aKTUHHUS > Ac
octanercs uepes S cyt? [lepuon monmypacnana 10 cyrok. OrBet: 71 %.

26.  TlocrosiHuas pacmnaga A pyoumus *Rb pasma 7,7-10% ¢'. Onpemenuts ero mepuon
nosypacnaaa Ty, B MunyTax. OTBer: 15 MuH.

27.  3a OaMH roJ HAyaJIbHOE KOJMYECTBO PAJMOAKTUBHOIO H30TONA YMEHBUIMIOCH B TPU
pasa. Bo cKkoJIbKO pa3 OHO YMEHbIIUTCS 32 J1Ba roga? OrBet: 9.

28.  3aBpewms ¢ =8 cyr pacnanocs k = 0,75 HauaJbHOTO KOJMYECTBA SAEP PAIMOAKTUBHOTO

n3oromna. Onpeaenuts nepuop noaypacnaaa Ti,. OrBer: 4 qHs.

67 9 4
29.  Snepuas peaxums umeer sup Li+?—> Be+ He Qnpepennts MaccoBoe UHCIO
Henocraroulero anemenTa. Orser: 7.

12 2 11
30. Snepmas peaxums umeer Bux @ C+ H =7+ B Onpemennts MaccoBoe mCIIO
HenocTaromiero deMenra. Orser: 3.

Kon Pe3ynbTaThl 0CBOEHUSI OCHOBHOI 00pa30oBaTe/IbHOI NPOTrPaMMbI
KOMIIETeHIIUH Conep:xaHue KOMIeTeHUH I
OIlK-2 Criocoben ¢popMynHpoBaTh 3a1a4u MPO(EeCCHOHATFHON JAEATEIIbHOCTH Ha

OCHOBE 3HaHUM NPOQUIbHBIX PA3/IeIOB MAaTEMATUYECKUX U
€CTECTBEHHOHAYYHBIX JUCLUHUIUIMH (MOIYyJIEH)

OIIK-2.2 ®opmynupyer 3amadd MpOodECCHOHATBHOW IESITeIbHOCTH HAa OCHOBE 3HAHHMA
PO UIIBHBIX Pa3JeNIOB €CTECTBEHHO-HAYYHBIX JUCHUIUIUH (MOAYJIEH)

TunoBblie TCOPETHYECCKHE BOMMPOCHI K 9K3aMEHY II0 JUCHUIIJIHHE

1.  CoocoObl HabmromeHus: mHTepdepeHuu crera. JByxiyueBass uHTepdepeHIus.
WuTepdepennysi B TOHKHX IUICHKAaxX. [loOCHI paBHOTO HAKJIOHA W PaBHOW TOJIIUHBI.
WutepdepomeTpsl.

2. Meron 3o ®penens. Judpakuus Dpenens Ha KpyraoM OTBEPCTHH. 30HHAS
IUTACTHHKA.

3. Judpakuus @paynrodepa Ha meau ¥ MHOTHX I1emsax. JudpakinuonHas pemeTka.

4. Jludppakuus Ha OpocTpaHCTBeHHOW pemetke. Dopmyna Bynbda-bparros.
Pa3pemraromias crnocoOHOCTh ONTUYECKUX MTPHOOPOB.

5. DOKCHepUMEHTaJbHOE IOATBEP)KICHUE KBAHTOBBIX CBOMCTB CBETa: BHELIHUI
dhotorddext: addexr Komnrona.

6. KsanroBble ypaBHeHHs IBWkeHHs (oOmee ypaBHenue Llpenunrepa, ypaBHEHHE
Hpenunrepa ajs cCTallMOHAPHBIX COCTOSHUM).

7. DHepreTMuecKkue 30HbI B KPUCTAJUIAX B NMPHOMMKECHUM CHIBHOW CBS3U. MeTalibl,
MOJTYIPOBOJIHUKU U AUDJICKTPUKH 110 30HHON TEOPHH.

8. CoOcTBeHHAs U MPUMECHAS IPOBOAMMOCTD MOIYTTPOBOTHHKOB.

9.  ®OoTONPOBOAUMOCTH MOIYIPOBOTHUKOB.



10. KoHTakT AByX METa/NIOB MO 30HHOW TEOPHH. TepMOINEKTpUUYECKUE SBICHMS U UX
IIPUMEHEHHE.

11. BeinpsiMieHHe NIEPEMEHHOIO TOKA HA KOHTAKTE METAJUI-IIOyIPOBOJHHUK.

12. KoHTakT 3JIEKTPOHHOTO M IBIPOYHOTO MOJIYIIPOBOAHUKOB. TpaH3UCTOPHI.

13. 3akoHOMepHOCTH 0~ U B-pacnanoB. HeliTpuHO. y-u3iaydeHue 1 ero cBOMCTBa.

14. SnepHple peakuuu. OHepreTMdyeckas cxemMa  sAnepHeIX  peakuuil. Ilytm
HCIIOJIB30BAHUS SIIEPHOU DHEPTHH.

OnepaTtop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMMUCHIO

COrJIACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Mvxaun BukTopoBuy, 22.08.24 11:40 (MSK) MpocTas noanvcb
3aBepytowuii kadeapoit Oudd




