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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUANTBl — 3TO COBOKYIMHOCTh Y4YeOHO-METOJUYECKHX MAaTepHaIOB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OIICHKM KadyecTBa OCBOCHHS OOYYArOUIUMHUCSA JAaHHOW AMCIUIUIMHBI KaK YacTH OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBl.

Ilenb — OIGHUTH COOTBETCTBHME 3HAHWW, YMEHHUH U YPOBHS TNPUOOPETCHHBIX
KOMIIETEHIIMI 00yyaronmxcs efisiM U TpeOOoBaHUSIM OCHOBHOM 00pa30BaTeIbHOM MporpaMMsbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHON aTTECTAIUH.

OcHoBHas 3afaya — 0OECHEYUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMH,
3aKpEIICHHBIX 33 JTUCHUILITUHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTanus NpoBOIUTCS B (hOpME SK3aMEHa B IIEPBOM, BTOPOM H TPETHEM CEMECTpax.

dopma TmpoBeleHUsT HSK3aMeHa — YCTHBIH OTBET IO TEOPETUYECKUM BOIPOCAM,
c(OPMYJIMPOBAHHBIM C YY4E€TOM COJEPKaHUS y4eOHOW NUCHUIUITMHBI U PEIICHUE MPAKTHICCKUX
3ajad.

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTb KaX/10i KOMIETEHIMH (MM €€ 4acTh) B paMKax OCBOEHHS JaHHOM
JVICIATUTMHBI OIICHUBAETCA B TIPOIIECCe MMPOBEICHHS SK3aMeHa B (popme OanbHON OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPY>KUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE TPOrPAMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIA C JOIOJHUTEIbHON
JIUTEPATypoil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTABJISIECTCS
CTyJ€HTaM, YCBOMBLIMM B3alMMOCBSA3b OCHOBHBIX IIOHATHH IHUCLUMIUIMHBI B MX 3HAUYECHUU IS
npuobperaeMoii mpodeccru, MPOSIBUBIIAM TBOPUYECKHE CIIOCOOHOCTH B MOHWMAaHWH, U3JI0KCHUN
Y MCII0JIb30BaHUH y4EOHO-IIPOrPaMMHOI0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrpaMMHOI0 MaTepuaa, YCIEIHO BBITOIHAIOMUN IPEyCMOTPEHHBIE B IPOrpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JIUTEPATYPY, PEKOMEHJIOBaHHYIO B mporpamme. Kak mpaBumio, oneHka
«XOpPOILIO» BBICTABIAETCA CTYAECHTAM, ITOKA3aBIIUM CHUCTEMAaTHYECKUN XapakTep 3HaHUHU 110
JUCIIUIUINHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHHI0 W OOHOBJIEHHIO B XOJI€
JanpHeimel yue6Hoi paboTsl M MpohecCuOHATBHOM 1A TeIbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKMBIIUI 3HAHHUA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaja B 00beMe, HEOOXOJUMOM JJs JanbHeimel yueObl H
npejcTosiiel paboThl MO CHEUMATBHOCTH, CIPABJSIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
IPEAYCMOTPEHHBIX IMPOrpaMMOW, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBmino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JOIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE W IIPU BBINOJHEHHHM JK3aMEHAlMOHHBIX
3a/laHuii, HO 00JIaZaloIIMM HEOOXOJAUMBIMHU 3HAHUSMU Ul UX YCTPaHEHMs O] PYKOBOACTBOM
[IPENoiaBaTels;

«HeynoB/1eTBOPUTEJIBHO» BBICTABISAETCS CTYJEHTY, OOHapyKHBIIEMY MpoOenbl B
3HAHUSX OCHOBHOIO Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JIOIMyCTHBIIEMY IPUHIUIHAIbHbIE
OIMOKM B BBIMIOJIHEHUU MPEIyCMOTPEHHBIX INporpaMMmoi 3ananuii. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIHHOY» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTH O0yUeHHE WU
NPUCTYNUTh K NPO(ECCHOHATBHOW AESITEIbHOCTU MO OKOHYAHWU By3a 0€3 JTOMOJHUTEIbHBIX
3aHATUHN 110 COOTBETCTBYIOLIEH JUCLUIIIIMHE.

OneHKka «HEyA0BJIETBOPUTEIBHO» BBICTABISETCA TAaK)KE B CIydae, €CIM CTYIEHT He
BBITOJIHWJI W/WIIM HE 3alUTUII J1abopaTopHble paboThl, MPEeAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U HE BIAJeeT MPHOOpEeTaeMbIMH B IpOLECCe MPAKTUYECKUX 3aHATHI HaBbIKaMU
pemeHus (PU3NYECKHUX 33/1a4 110 TeMaM TEKYILEro CeMecTpa.



3 ITACIIOPT OHEHOYHbBIX MATEPHUAJIOB 11O JTUCIHUIIJIMHE

Ne KonTposmpyemsie pa3ueibl Kon xoHTpOonupyemoii Bun, meron, popma
/o (TeMBbI) AUCITUTUTMHBI KOMIETSHIUH (Wn e OLICHOYHOT'O
4acTH) MEPOIIPUATHS
1 2 3 4
1 Dur3nYECKUE OCHOBBI KJIACCHYECKON MEXaHHUKH
1.1 | Beenenue OIIK-1.1 SK3aMen
OIlK-2.2
1.2 | KunemaTtuka nmocrynaTebHOTO OIIK-1.1 DK3aMeH
Y BpalIaTeJIbHOTO JIBHXKCHHUSI OIlK-2.2
1.3 | lunaMuKa mocTynaTeabHOTO 1 OIIK-1.1 DK3aMeH
BpaIIaTeJIbHOTO JIBUIKEHUSI OIlK-2.2
1.4 | 3akoHbI coOXpaHEeHUs OIlIK-1.1 DK3aMeH
OIIK-2.2
1.5 | OcHoOBBI crielIuanbHON TEOPUU OIlIK-1.1 DK3aMeH
OTHOCHUTEJIbHOCTH OIlK-2.2
1.6 | Mexannueckue KoneOaHus OIIK-1.1 DK3aMeH
OIIK-2.2
2 OCHOBBI MOJICKYJISIDHOW (PH3UKH U TEPMOJTUHAMUKH
2.1 | OcHOBBI MOJEKYJSIPHOU (HUZUKU OIlK-1.1 DK3aMeH
OIlK-2.2
2.2 | OCHOBBI TEPMOJIMHAMHKHU OIlK-1.1 OK3aMeH
OIlK-2.2
3 DJIEKTPUYECTBO
3.1 | DnekrpocraTuka OIlK-1.1 DK3aMeH
OIlK-2.2
3.2 | [IpoBOgHUKY U AUDIEKTPUKH B OIlK-1.1 DK3aMeH
AIIEKTPUUECKOM T10JIe OIlK-2.2
3.3 | IlocTOSHHBIN ANIEKTPUUYECKHIA OIlK-1.1 OK3aMeH
TOK OIlK-2.2
4 DneKTpOMarHeTu3mM
4.1 | MarnuTHOE 10JIE B BaKyyMe OIlIK-1.1 DK3aMeH
OIlK-2.2
4.2 | MarauTHOE TI0JIe B BEIIIECTBE OIIK-1.1 DK3aMeH
OIIK-2.2
4.3 | DnexTpoOMarHUTHAs HHTYKIIHS OIlIK-1.1 DK3aMeH
OIIK-2.2
4.4 | DnekTpoOMarHUTHbIE KOJeOaHus OIlK-1.1 OK3aMeH
OIlK-2.2
5 BousHbl 1 ontuka
5.1 | Bonnsr OIIK-1.1 DK3aMeH
OIlK-2.2
5.2 | Onruka OIIK-1.1 DK3aMeH
OIlK-2.2
6 KBanroBas ¢pusuka
6.1 | KanToBas ontuka OIlK-1.1 DK3aMeH
OIlK-2.2
6.2 | KBanToBast MexaHuKa OIlK-1.1 DK3aMeH
OIlK-2.2
7 AToMHas U siiepHas pusmka




7.1 | ®usuka atomMa OIIK-1.1 OK3aMeH
OIIK-2.2

7.2 | DneMeHTHI (PU3UKH TBEPAOTO OIlIK-1.1 DK3aMeH
Tena OIIK-2.2

7.3 | SlnepHas pusmuka OIlK-1.1 DK3aMeH
OIIK-2.2

4 TUTIOBBIE KOHTPOJIBHBIE 3AJAHUA 1 UHBIE MATEPHUAJIbBI

4.1. lIpome:xkyTounas arrecrtauus B gopme s3x3amena (1 cemectp)

Kon Pe3yabTaThl 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
KOMIIETEeHIIUH Conep:xanue KoMneTeHIHH
OIlK-1 CriocobeH aHaTM3upoBaTh 33a4u MPOPECCHOHATBHON NeITETLHOCTH Ha
OCHOBE MOJIOKEHH, 3aKOHOB M METOJIOB B 00JIACTHU €CTECTBEHHBIX HAYK U
MaAaTCMAaTHUKU

OIIK-1.1 Ananu3upyeT 3anadu MpodecCHOHATbHON NEATENbHOCTH HAa OCHOBE IOJIOKEHUH,
3aKOHOB ¥ METOJIOB B 00JIACTU €CTECTBEHHBIX HAYK

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHUILIHHE

1. MarepuanbHas Touka. Cucrema otcuera. Ilyts. Ilepememenune. CkxopocTh U
YCKOPEHHE MaTepUAIBHON TOYKH, UX IIPOCKIUU Ha KOOPIAUHATHBIE OCH.

2. Bpamenue marepuanbHONW TOYKM BOKPYI HENOABHMKHOM OCH. YIIOBas CKOPOCTb U
ymioBoe  yckopeHue. CBsi3b  MEXJIy YDIOBBIMM M JUHEHMHBIMH  KHHEMaTU4eCKUMU
XapaKTEPUCTUKAMU.

3. I'panunpsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHHWKH. llepBeiii 3akoH HeioToHa.
Cuna, macca u ummynsc. Bropoil 3akoH HproToHa kak ypaBHeHME IBHXEHMs. Tpernii 3aKkoH
HeroToHa.

4. 3akoH BceMupHOro TiroteHus. Cuna TsKeCTH M Bec Tena. Ynpyrue cuiibl. Cuiibl
TpPEHUs.

5. KoncepBatuBHble © auccunatuBHble cuibl. [loreHnuanbHass sHeprus. Bunel
NOTeHIMAIbHOW dHepruu. [lonHas MexaHn4decKast SHeprusl.

6. BHyTpeHHHME M BHEIIHHE CWJIBL. 3aMKHYTas CHUCTeMa. 3aKOH COXpPAaHEHMs IOJHOM
MexaHn4decKkoi 3Hepruu. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM IPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHs UMIYJIbCA.

8. MoOMEeHT CHIIbI, MOMEHT UMITYJIbCa. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.

9. OCHOBHOI 3aKOH JMHAMUKHU BPALIATEIIbHOTO ABHKECHHUS.

10. MowmeHT uHepIuy, ero cBoiicTBa. Teopema IllTelinepa.

11. IMpunmun otHocutensHocTu [amunes. IlpeoOpazosanue [Mammnes. Knaccuueckas
TeopeMa CIOXKEHUsI cKopocTel. ITHBapnaHTHOCTh 3akOHOB HBIOTOHA B MHEPIMATIBHBIX CHCTEMAX
oTcUera.

12. Tlocrymarel OunmreiiHa. [IpeoOpasoBanust JlopeHna. OTHOCHTENBHOCTh TOHSITHS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH W IPOMEXYTKOB BpeMeHH. MHTepBanm Mexnay
COOBITHUSIMH.

13. PenATUBUCTCKHMI 3aKOH TNpPeoOpa3oBaHUs CKOPOCTH. PeISATUBUCTCKUN HMMITYJIbC.
PenstuBHCTCKOE ypaBHEHWE NMHAMHUKHA. PEISTUBUCTCKUE BBIPAXKEHUS I KUHETHYECKOW W
IIOJIHOM dHEPruu. B3auMoCBsA3b MacChl U SHEPTUH.




14. TlonsTHE O HEWHEpPIHUAIbHBIX cucTeMax otrcdeta. Cunel uHepuuu. [IpuHIUT
SKBUBAJICHTHOCTH DUHILTEHHA.

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

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

17. VYpaBHeHMe BBIHYKICHHBIX KOJIeOaHUIl U ero pelieHue. SBieHue pe3oHaHca.

18. Craructuueckuit u TEPMOJUHAMUYECKU I METOJIbI MCCJIeI0BaHUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHbBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOJUHAMUYECKUX JIMarpaMMax COCTOSTHHUSI.

19. Uneanpubiii ra3. [laBaeHue wuzacanpbHOro rasza. BbIBOA OCHOBHOTO ypaBHEHUS
MoJieKysipHo-KuHeTnueckoit reopun (MKT) uneansHoro rasa.

20. Cpenusis KUHETHMYECKash DSHEPrus MOJIEKYNl UAEaIbHOTO ra3a. MoJeKylsapHo-
KMHETUYECKOE TOJKOBaHWE aOCONIOTHON Temmeparypbl. UUCIIO cTemneHel CBOOOIBI MOJECKYJIbI.
3aKoH paBHOMEPHOTO paclpeesieHus] JHEPIHHU 110 CTENEHSIM CBOOOIBI MOJICKYIL.

21. OcHOBHOE YypaBHCHHE COCTOSHUSI WHaeanbHOro raza (ypaBHenue Kiameiipona-
MenneneeBa). M3omnporecchl.

22. 3akoH MakcBeia Ui pacipeleieHusT MOJIEKY UIACATBHOTO Ta3a M0 CKOPOCTIM U
SHeprusiM. XapakTepHble CKOPOCTH ABMKEHUS MOJIEKY H1eaIbHOTO rasa.

23. TlpuHnun neranbHOTO paBHOBecHus. bapomerpuueckas dopmyna. 3akoH boibiMana
JUTSL pacrpeieNIeHus] YacTUIl BO BHEIIHEM MOTEHIIMAIILHOM II0JIE.

24. Pabora mpu u3MEHEHWH OOBEMa, KOJIMYECTBO TEIUIOTHl, BHYTPEHHSS SHEPIrHS
ujeanbHoro rasa. [leppoe Hauano TepMOIMHAMUKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
HayaJio TEPMOTMHAMHUKH.

Tumnossble 321241 N0 TUCHHUIIUHE
1. JIBuKeHre MaTepralibHOM TOYKHU 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c?. OnpeenuTh KOOPAUHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTH V TOYKH paBHA HYIIIO.
Otser: 80 Mm.
2. JIBIKeHNe MaTepuabHOi TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt% rae A = 4 m/c, B=-0,05
m/c?. OmpesIeNuTh YCKOpeHHe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTb V TOYKH paBHA HYIIO.
Otser: -0,10 m/c?.
3. JluHeliHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH Bpalllalollerocs Iucka paBHa 3 M/c.
Toukwu, pacnonoxxkennsie Ha AR=10 cM Ommke K OCH, UMEIOT JMHEHHYI0 CKOPOCTh V=2 M/C.
Onpenenuts yriaoByr CKOpOCTh BpameHus aucka. Orser: 10 pan/c.

4. Jluck BpamaeTcs COTNacHO ypaBHeHHIO ¢ = A+Bt+Ct3, rme A =1pan, B=-2pan/c,
C = 0,5 pan/c®. Haiitu yrioBoe yckopeHue B MOMEHT BpeMeHu t = 2 ¢. OTBeT: 6 paj/c.
S. Jluck Bpamaercst cornacHo ypaeHeHmo ¢ = A+Bt+Ct3, rme A=1pax, B=12pan/c,

Cc=-1 pa,u/c3. B kakoit MOMEHT BpeMEeHH yTJIOBasi CKOPOCTh JHcKa Oyzaer paBHa HyIt0? OTBeT:
2c¢.

6. Haiitu MmoMeHT HUHCPLUHA ITOJIOTO MUIIMHAPA MAaccoi 2 Kr' 1 paanycoM 5 CM OTHOCHUTEILHO

ero ocu cummetpun. Otser: 0,005 kr-m2.

7. Haiitn MomeHT mHepumu mapa maccoil 5 kr u paauycoMm 10 cM OTHOCHTEIBHO OCH,

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

8. Haiitn momeHT uHepuuu aucka maccoit 0,5 kr u paguycom 20 cM OTHOCUTEIBHO OCU

NepIeHMKYIAPHON K ITIOCKOCTH JUCKa U Ipoxosmieii uepes ero uentp. Orser: 0,01 kr-m2,

9. HaiiTu MOMEHT mHepuMU CTEp)KHS Maccod 5 Kr M AJMHOW 1,2 M OTHOCHUTENBHO OCH
TIEpPIEHINKYJIAPHOM K CTEPKHIO M ITPOXOAMIEi uepes ero cepenuny. Orer: 0,6 Kr-m2.
10. HaiiTu MOMEHT MHepUMHM CIUIOIIHOIO LMJIMHApAa Maccod 2 KT WU pajguycoM 5 cMm

OTHOCHUTENBHO ero ocu cummeTpur. Oteer: 0,025 kr-m2.

11. Haiitn MomMeHT mHepuuu crepkHs mMaccod 1,5 Kr m JIMHOM 1 M OTHOCHUTENBHO OCH

NepIeHMKYIIAPHON K CTEPKHIO ¥ IpoXosmieil uepes ero koner. Otser: 0,5 Kr-m?,



12. BepeBka paspeiBaeTcsi mpu MOABEIIMBAHUM K HEWl Tenma maccodt 36 kr. Temo kakoit
HanboNbIIeil MacChl MOKHO TTOJHUMATh Ha TOMH BepeBKe ¢ yckopenueM 2 M/c2? Otaer: 30 Kr.

13. Teno cockanb3bIBaeT MO TIAJKON MOBEPXHOCTH, cocTaBisitonied yroa 30° ¢ Topu30HTOM.
Haiitu yckopenne tena. Otser: 5 m/c?.
14. C Kakoil MUHUMAJIbHOW FOPU30HTAJIIBHOM CHJIONW HY>XKHO MPUKUMATh TEJIO0 MAcCO 2 KT K

BEPTHKAIBHON CTeHE, 4TOObl OHO He ynano? KosapdumueHT TpeHHs MEXOy MOBEPXHOCTHIO
creHbl U TesioM paseH 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HaiiTu cuity conpoTHBIIEHHS BO3AyXa,
cuntas ee nocrogaaon. Orser: 0,25 H.
16. MaxoBuk B BHUAEC HWIMHIApa Maccod 5 kr u paauycoM 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 ogqHOPOHBIN cTepKeHb JIMHON S0 cM u maccor 400 r Bpamaercsi ¢ yriioBbIM
yckopeHHeM 3 pazm/c? OKONO OCH, MPOXOAANIeH MNeprneHIUKyISpHO CTEPKHIO depe3 ero
cepenuny. Onpenenutsh Bpamaromuii MomeHT. OrBet: 25 MH M.

18. [Tyns netut co ckopocteio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ gactoToi 3000
00/c. IlpuHuMas mymo 3a IWIMHAPHK AMAMETPoM 8 MM, ONpeNeiuTh KaKyro IO KUHETHYECKOM
SHEPIUHM TeJla COCTABIISET KMHETHYeCKast dHeprus Bpamenus. Oreet: 0,44 %.

19.  [lox meilicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpesa CKOpocTh 2 Mm/c. OnpenenuThb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OtBet: 800 k.
20.  Manenbkuit mapuk Maccoir 100 T IBHKETCS B TOPH3OHTAIBHOM IJIOCKOCTH HAa HUTH

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

21. OnpenenTh JTMHEHHYI0 CKOPOCTh IIEHTpa TOJIOro IWIMHAPA, CKATUBILIETOCS 0€3 CKOJILKEHUS C
HAKJIOHHOM IIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OmHOpOAHBIM IWIMHAP KaTUTCS 0e3 TMPOCKAIb3bIBAaHUS 10 TOPU3OHTAIBHON

IIOBEPXHOCTU CO CKOPOCThbIO 2 M/c. Ha Kakyto BBICOTY OH CMOKET IOJHATBHCS 10 HAKJIOHHOH
mwiockoctu? OtBet: 0,3 M.

23. CHapsn macesl 50 Kr, JeTAIIMA TOpU30HTAIBHO cO ckopocThio 800 M/c, momagaer B
mwiargopMy Cc MECKOM M 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl HOcie MOMaJaHus
cHapsiza, ecnu ee macca 16 1. OrBert: 2,5 m/c.

24, [To ropu3oHTANBHBIM penbcaM co ckopocThio 20 kM/4 aBukeTcs miardgopma maccesl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr u ABWXKeTcs BMecTe ¢ miaardopmoil. C
KaKOW CKOPOCTBIO TIOCTIE 3TOTO JBrKeTCs Tuiatopma? OTBet: 16 km/4.

25.  Ilnardopma B BHIe AMcKa Maccoll 4 Kr U paguycoM 12 cM Bpamiaercss MO HHEPLUU
BOKPYI' BEpTHUKAJIbHOW OcH. BO CKOIBbKO pa3 yMEHBIIMTCS 4acTOTa BpAalll€HUs, €CIU Ha Hee
HOJIOKHTH KOJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3akoHy X = Ac0S(wt+@o), rae A=3 cMm,
a ® = 2 ¢, Haiitm MakcuMasbHyI0 cCKOpocTh ToukH. OTBeT: 6 cm/c.

27. Touka coBepIraeT rapMOHUYECKHE KOJIeOaHus 1Mo 3akoHy X = AcC0S(wt+@o), rae A=5 cm,
a ® = 2 ¢!, Haiftu makcumanbHoe yckopenue Touku. Oteer: 20 em/c?.

28. Haiitu mnepuwon koneGanuii (GU3HUECKOTO MASTHHKA, TMPEACTABISAIOMIET0 COO0M

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

29.  Haiitm mnepuoj KonebaHul (U3NUECKOTO MAATHUKA, TMPEACTABISIONIETO COO0M
OJIHOPOJHBIN JucK paanycoM 30 cM, BpallArOIIMIICs BOKPYT TOPU30HTAIBHON OCH, IPOXOIAIIEN
yepe3 kpail aucka. Orser: 1,33 c.

30. baion BMectumocThio 20 J1 COAEPKUT YIIIEKUCIbIM ra3 Maccod 500 T moa AaBiIeHUEM
1,3 MIla. Onpenenuts Temrneparypy rasa. Orser: 275 K.
31. Kakoit 00beM 3aHHUMaET HcaabHBIN Ta3, CoAepKalmii | KMOJIb BEelIeCTBa MPHU JTaBICHHH

1 MIla u Temneparype 400 K? Otser: 3,3 M3,



32. bannon BMecTuMOCTBIO 12 1T COMEPKUT yriaeKUciblil ra3. JlaBnenue raza pasuo 1 Mlla,
temneparypa 300 K. Onpenenuts maccy raza B 6amnone. Orser: 212 1.

33. B Gammone BMecTuMoCThIO 25 11 HaxonutTces Bojopoxa mpu temmeparype 290 K. Ilocme
TOTO KaK 4YacTh BOJOPOJA M3PacXoIOBaliv, JaBjieHHWe B OauioHe noHmsmwiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxoJ0BaHHOTO Bojopoaa. Oreer: 8,3 r.

34. B OGamnone coxepxurcs raz npu temmeparype 100 °C. Jlo xakoii temmneparypsl (B °C)
HY’KHO HarpeThb ra3, 4ToObl €ro JaBjlIeHHEe yBEIUYMIOCh B 1Ba pa3a? Orset: 473 °C.

35. Kakoe xonmuecTBO TemoThl nmoTpedyercs, 4roObl HarpeTh 1 Monb azora Ha 300 K mpu
mocTossHHOM o0beme? OTBeT: 6,23 KK,

36. Ha ckonbko wu3MeHWIach BHYTPEHHSIS OJHEPrusi BOASIHOTO Tapa, €CIM IpH  €ro
M300apUYECKOM COKaTUH BHEIIIHHE CHJIbI cOBepIIiIK padoty paBuyto 10 k/[x? OrBet: 30 kK.
37. [Tpu KakOM JaBJICHUU MPOUCXOIMIO N300apHOE pacIIMPEeHUE a30Ta, €CIIM HA YBEIHMUCHHE
ero oobema Ha 12 11 Ob1T0 3aTpadeHo KoiaumdecTBo Ter1oThl paBHoe 21 k/[x? OTrBet: 500 kIla.
38. Kakoe komu4ecTBO TEIUIOThI ObLIO 3aTpaueHo Ha HArpeB Telius MPU MOCTOSHHOM 00bheMe
V=20 n, ecmu ero gaBnenue Bo3pocio Ha 400 k[1a? OTBer: 12 k/x.

39. Kakoe xonm4ecTBO TEIIOTH MOTpedyercs, 4Todbl HarpeTs § Moib Bomopona Ha 100 K
MpHY NMOCTOSIHHOM naBieHuu? OrBet: 23,3 k/:k.

40. [Tpu u3oxopHOM HarpeBe 1 Mol renust Temieparypa yBenuuuBaeTcs B 3 pasa. Haiitu
npuparienue saTporuu. Orer: 13,7 /K.

Kon Pe3yabTaThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOTPAMMBI
KOMIIeTEeHIIUH Conep:xxanue KoMIeTEeHIIHIA
OIIK-2 Criocoben ¢opmyarpoBath 3a1auu Mpo(hecCHOHANBHON AEATEIBHOCTH Ha

OCHOBE 3HaHWH POQUIBHBIX PA3/ICIIOB MATEMATHUCCKUX H
€CTECTBEHHOHAYYHbIX JUCUUILINH

OIIK-2.2 ®opmynupyeT 3amaud MpodeCcCHOHAIBHOM JIeSTeNPHOCTH Ha OCHOBE 3HAHUMN
MPOOUITEHBIX Pa3/ie]IOB €CTECTBEHHO-HAYYHBIX JUCIUTIIIUH

Tunosble TeopeTHyecKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. Beluucienue MpoHAEHHOIO IyTH NpPHU HEPAaBHOMEPHOM JBMKEHMM MaTepUalbHOM
TOYKHU.

2. llentp w™acc. VYpaBHeHMe [BHXEHHs LeHTpa Macc. CucremMa IeHTpa Macc.
PeakTuBHOE NBUXKEHUE.

3. KpuBonuneiiHoe nBMKEHHE MaTepUaNbHON TOUKU. TaHTeHLIMAIbHOE U HOPMAJIbHOE
YCKOpEHHE.

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

5. Pabota cunsl u MoutHOCTh. KrHEeTHYECKast S3HEPIHsl MOCTYNATEIbHOTO IBUKEHHUSL.

6. Kunernueckas »Heprus Tena, BpallAIOMIErOCs BOKPYI HEMOJBM)KHOM oOcCH.
Kunernyeckast sHeprust pu MmIOCKOM JABMKEHUU.

7. Cobonnsie ocu. I'mpockomn. [Ipeneccus rupockona.

8. IlpyxuHHBIH, QU3NUECKAN U MATEMATHYECKUN MasTHUKHA. DHEPTHUS TAPMOHHYECKOTO
OCLWJIIATOpA.

9. CnoxeHre OMHAKOBO HANPABICHHBIX M B3aNMHO TIEPIICHANKYIISIPHBIX KOJICOaHMIA.

10. DkcnepuMeHTanbHOE MOATBEPKICHUE paciipeneneHuss Makcpemia: onelTel Lltepna
u Jlammepra.

11. Cpennee 4YHCIO CTOJKHOBEHM, CpeAHsAs JJIUHA CBOOOAHOrO mpodera W
3¢ dEeKTUBHBIN TUaMEeTP MOJIEKYIL.

12. Anwmabarnblii npouecc, ypaBuenue [lyaccona.

13. TemmoeMKoCTh HJICATBPHOTO Ta3a TpH H30Mpoleccax. YpaBHeHHWe Maiiepa.
Knaccuueckass MOJIEKYJIIPHO-KMHETUYECKAsh TEOPHS TEINIOEMKOCTH MJIE€AJIbHOIO Ta3a M €€



OTPAaHUYEHHOCTD.

14. Kpyrosoii nporecc (1uki). TeroBble ABUTrarenu MU xosoawibHble MamuHbl. KITJ]
ujeabHOM TeroBoit mamuHel. [{ukn Kapho.

15. DuTponus uaearbHOTO Tra3a MpH 0OpaTUMBIX M HEOOpaTHUMBIX Mporeccax. Teopema
Hepncra. CtaTucTHdeckoe TOIKOBAaHUE SHTPOIHH. TepMoarHAMUKa HEOOpaTUMBIX MTPOIIECCOB.

4.2. lIpome:xkyTouHasi arrectauus B gopme 3xk3ameHna (2 cemectp)

Kon Pe3yabTaThl 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
KOMIIeTeHIINH Conep:xanue KoMIeTeHIIHI
OIIK-1 CriocobeH aHaTM3upoBaTh 33a4u MPOPECCHOHATBHOMN NeSTETbHOCTH Ha
OCHOBE MOJIOKEHH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U
MaTEMAaTHKU

OIIK-1.1 Ananu3upyeT 3amayd MpodeccHoHANbHON NEeATENIbHOCTH HAa OCHOBE IIOJIOKEHUH,
3aKOHOB ¥ METOJIOB B 00JIACTU €CTECTBEHHBIX HAYK

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. DneKTpU4eCKHUH 3apsj U ero CBOMCTBA. 3aKOH cOXpaHEHMs 3apsaa. Bzanmonencreue
3apsiioB. 3akoH Kymnona.

2. DJEKTpOCTaTHYEeCKOE II0JIe, BEKTOP HanpsbkeHHOCTH. llpuHnumn cyneprnozunuu
ANIEKTPUUECKHUX I0JIEH U ero NIPUMEHEHHUE JJIs pacyeTa IoJisl, CO31laHHOTO CUCTEMOM 3aps0B.

3. lloTrox BekTOpa HANpPsHKEHHOCTH JeKkTpudeckoro mnois. Teopema ['aycca s
ANIEKTPUYECKOTO MOJISI B BAKyyMe.

4. Teopema 0 HMPKYJSLUU BEKTOPA HAPSKEHHOCTH AIEKTpudecKoro nois. Ilorennuan
I10JIs1 TOYEYHOTO 3apsa.

5. CBoOozmHble U CBsA3aHHBIE 3apslbl. Bekrop anexkrpuyeckoro cMerieHus. Teopema
["aycca nist 2IEeKTPUUECKOTO MO B JUDJIEKTPUKE.

6. JlMonekTpuku, TONApU3alMs  JUDIEKTPUKOB.  BekTop  MONSIpU30BaHHOCTH.
DNeKTpUYecKoe Iojie BHYTPH JUAJIEKTPUKOB. JluWaneKkTpuyeckass BOCIPUUMYHMBOCTD U
IIPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsiia B NPOBOAHMKE.  OJEKTPOCTaTWYecKas  MHAYKIIHA.
OneKTpuyeckas EMKOCTbh YEAUHEHHOTO ITPOBOIHUKA, 2-X IIPOBOAHMKOB.

8. DmekTpoaBmxkymas cwia. 3akoH OMa U COMPOTUBIIEHUE TTPOBOAHUKOB. 3akoH Oma B
uHTerpaiabHoi U auddepenunansHoi popmax. 3akon Oma A1 HEOTHOPOAHOTO yYacTKa LEeMH.

9. MomHnocts Toka. 3akoH J[xoynsa-JleHna B uHTErpaqbHOM M AuQQepeHnnanbHON
dopmax.

10. BekTop MarHUTHOM MHAYKIHUH. MarHuTHOE MOJIE PABHOMEPHO JABMKYIIETOCS 3aps/a.
3akoH buo-Casapa-Jlamnaca.

11. BzaumoneicTBHE MPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 HUPKYJIALNMN BEKTOPAa MHAYKIIUYA MarHUTHOTO I10JIs1. 3aKOH IOJIHOTO TOKA.

13. Ilotok BekTOpa MarHuTHOM MHAYKIuU. Teopema ['aycca miig BekTOpa WHIyKIHH
MarHuTHOTO noJid. KoHTyp ¢ TOKOM B OHOPOJHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

14. SIBneHue AJIEKTPOMAarHUTHOMN WHIYKIUU. OnbIThI Qdapanes. 3aKoH
ANIEKTPOMarHuTHOM MHAyKuuu. ITpaBuio Jlenna. Dnexkrponsuxymas cuina UHIyKIuu. 1lonHbiin
MarHuTHbIN NOoTOK. Toku Dyxko.

15. SBnenme camomnaykuuu. MunyktuBHOoCTh. JJIC camomuaykuuu. MHIyKTUBHOCTH
COJICHOH 1.

16. BzamMuasg uHAykuus. B3auMHas HWHIAYKTUBHOCTb. OHEPrHsl KOHTypa C TOKOM.
IInoTHOCTB 2HEprUM.

17. HamarnmueHHocTs. Toxku HamarHnuuBaHHUs. BEKTOp HANpPsHKEHHOCTH MarHUTHOIO



nosst. Teopema 0 UPKYIALMK BEKTOPA HANPSHKCHHOCTH MarHUTHOTO MOJIA.

18. VYpaBHeHume MakcBema JUId  JIEKTPOMAarHUTHOIO IIOJISI B MHTETPAIbHOM H
nuddepeHnranbHON hopmax.

19. MuddepenunanbHoe ypaBHEHHE 3JICKTPOMATHUTHBIX KOJE€OaHWW, €ro pelieHue.
Bunsl konebanuil 1 UX XapaKTepUCTUKH.

20. YpaBHeHUE BBIHYKICHHBIX KojeOaHuil. Pe3onanc TokoB u HampspkeHui. [loHsTHE O
IIEPEMEHHOM TOKE.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccrosiHre MeXAy ABYMsI TOUEUHBIMU AJIEKTPUUECKUMU 3apsilaMu, €ClId U3BECTHO,
YTO MPU YMEHBIIEHUH 3TOTO paccTosiHus Ha 50 cM cuiia B3aUMOJACHCTBUS YBEIMYHBACTCS B 2
paza. OTBer: 1,7 m.
2. Ha merammueckoii cdepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 uKn. Omnpenenutsb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTo MoJisi Ha paccrtostHuu I = 10 cM OT meHTpa cdepsl.
Ortger: 0.
3. Ha wmerammmueckoit chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HaIPSKEHHOCTh £ 3JIEKTPOCTAaTHYECKOTro MoJisi Ha moBepxHOCcTH cheprl. OTBeT: 800 B/M.
4. Ha wmerammueckoi chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTO MOJIsi Ha paccTostHuu I = 20 ¢M OT meHTpa cepsbl.
OtBet: 450 B/m.
5. Merammyeckuid map pagumycom 5 cm Hecet 3apan Q = 10 uKin. Onpenennts nmoTeHman @
3JIEKTPOCTATHYECKOTr0 MoJs Ha noBepxHocTH mapa. Orser: 1800 B.
6. /IBe KOHIIEHTpHUUYECKHE METAIIIMUYECKHE 3apsKeHHbIe chephl paanycamu R1 =6 cm u R2 = 10
CM HecyT cooTBeTcTBeHHO 3apsaanl Q1 = 1 uKn u Q2 = -0,5 uKun. Halitu HanpsokeHHocTs £ monist
B TOUYKE, OTCTOsIIEH OT LeHTpa cdep Ha paccrosiHue 1 = 5 cM. OTBer: 0.
7. DNeKTpuyeckoe IoJieé CO3[aHO JABYMS OECKOHEYHBIMH MapauleibHBIMHM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO paclpeleieHnblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpsbkeHHocTh E mons mexay minactunamu. OrtBer: 0.
8. DnexkTpuyeckoe IoJie CO3[aHO JABYMS OECKOHEYHBIMH MapauIeibHBIMM IUIACTUHAMH,
HECYIIUMH DaBHOMEPHO pacHpeleeHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpegenuts
HanpspkeHHOCTh E nons BHe mactud. OTBer: 113 B/m.
9. TloTeHuuasn >TEKTPHUECKOTO TOMs, CO3aBAEMOT0 CHCTEMOI 3apsA0B, UMeeT BUI ¢ = a(X?-
y?), rae a=1B/M? HaiiTu MOIyTh HANMPSKEHHOCTH »>JIEKTPHYECKOTO 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 3amsroil. [OTBet: 2,24 B/m.
10. /Ia Toueunsix 3apsna +7,5 HKi u —14,7 K pacronoxxeHsl Ha paccTosHUM 5 cMm. Haiitu
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 SJIEKTPUUYECKOrO TMOJS B TOYKE, PACIOJIOKEHHON BAOJIb
npsaMoit, coenunstomeit 3apanel +10 HKn u +8 HKn u naxonsumeiics Ha paccrogauu 12 cm ot
nepBoro u 8 cM oT BTOpOro 3apsija. Paccrosnue mexay 3apanamu 20 cm. Orset: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOISATCS OJMHAKOBBIE MOJIOKUTEIBHBIE 3aPsIbI
2 uKn. OnpenenuTh HaPSHXKEHHOCTD AIEKTPHUECKOro Mo B ieHTpe KBaapaTa. Oreer: 0.
13. Paccrosuue | mexay 3apsmamu Q=+2 uKir qumosns pasao 10 cm. Haiitu moteHIuan ¢ moss
CO3aHHOT'O JAMIIOJNEM B TOUKE, yAajJeHHOU Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsija.
Ortgert: 0.



14, Jlumons C D2JIEKTpUYECKUM MOMEHTOM p =75 nKia'M cBOOOZHO yCTaHaBIMBAaeTCS B
OJTHOPOJHOM DJIEKTpUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bprumcnute paboty 4,
HEOOXOIUMYIO JIJISl TOTO, YTOOBI MOBEPHYTH AMIONG Ha yroi oo = 90°. OTBeT: 6 MKJLXK.

15. Onpenenuth, OpU KakOM HAMNPSHKEHHOCTH FE  CpeIHEro MaKpOCKOIMYECKOro Iojis B
JMDIEKTpHKE (6=3) MONIAPU30BAHHOCTE P JIOCTUTHET 3HaueHus, pasHoro 200 MxKi/m2. OTBert:
11,3 MB/m.

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

17. Haiitu paamyc Ri1 BHyTpeHHEell OOKIaaku CQepuvyeckoro KOHAEHCATOpPa EeMKOCTBIO
C = 3,3 n, ecnu paguyc BHemHe# R = 3 cM, nusnextpuk — mapadus (¢ = 2)? OrTBet: 1 cMm.

18. OmpenenuTh 3IEKTPOEMKOCTh HUIMHIPUYECKOTO BO3AYIIHOTO KOHJEHCATOpa JTMHOM
| =10 cMm, ¢ paguycamu 0o0kimagok R1 =1 cm u R2 = 2 cm. OtBer: 8 nd.

19. Tpu onMHAKOBBIX KOHJIEHCATOpa COEJUHEHBI IMOcienoBaTeNbHO. EMKOCTh Takoil Oarapeu
C =100 . Omnpenenuth €MKOCTh OaTapeW KOHJAEHCATOPOB, IMOCIE TOr0, Kak OAWMH W3 HHX
3anoHWwIM mapaduHom (¢ = 2). OrBet: 120 nd.

20. TInmockuit BO3aymIHBIA KoHAeHCATOP 3MeKTpoeMKocThio C = 1,11 H® 3apsikeH 10 pa3HOCTU
norenuuaioB U =300 B. [locie oTkiIrO4eHHsT OT HCTOYHHUKA TOKAa PACCTOSHUE MEXKIY
oOKJlaJJKaMu KOHJeHcaTopa ObUIo yBenu4eHo B 5 pa3. OmnpenenuTs paboTy A BHEIIHUX CHII TIO
pasnBwkeHuio ookimanok. Orser: 0,2 m/x.

21. Cuna ToKa B IIPOBOJIHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitu 3apsin ¢, mpoTekarouiuii yepe3 IoONEpeyHOe CeueHHe MPOBOAHMKA 3a Bpems t=1c.
OTtBer: 0,25 K.

22. Axkymynsatop ¢ BHyTpeHHUM conpoTtusienueM 0,080M mpu Toke 4A O0TIaeT BO BHELIHIOKO
nens 8BT. Kakyro MOIIHOCTB OTJAacT OH BO BHELIHIOK Lienb npu Toke 6A? OrBer: 11 Br.

23. Kwucrounnky toka ¢ 9JIC [1=1,5 B npucoeauannm katymky ¢ conpotuicarnem R=0,1 Om.
AMriepMeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korja k MCTOYHMKY TOKa MPHUCOEIUHHIN
MOCJIEI0BATENbHO €11 OJMH UCTOYHUK TOKa ¢ Takoil ke D/[C, To cuna Toka | B TOM ke KaTylike
okazasiack paBHoit 0,4 A. OnpenenuTs BHYTPEHHEE COMPOTUBIIECHUE MEPBOTO0 MCTOYHHUKA TOKA.
OtBer: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHemIHEH Ilenn akKyMYJIsSTOpa BbIEIsIeTCs MOomHOCTE 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‘. Haiftm HampsykKeHHOCTh
IIEKTPUYECKOTO TOJS B IPOBOAHMKE. YJIenbHOEe comnpotusieHune meau 17 HOm'm. OtBer:
34 mB/m.

26. Ilo mpsiMoMy O€CKOHEYHO JUIMHHOMY TMpPOBOAHMKY TeueT Tok 50 A. Ompenenuts
MarHMTHYI0 MHAYKLIHIO B TOYKE, YJAJIEHHOM Ha paccTosiHue 5 cM oT npoBojgHuka. OTBer:
200 mxTa.

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

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

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

30. /IBa AIMHHBIX MMapajUIeIbHBIX IPOBOJA HAXOAATCS HA PACCTOSHUM I =5cCM OIWH OT
npyroro. ITo mpoBoiaM TEKyT B MPOTHUBOIIOJIOKHBIX HAIPABICHUAX oquHaKkoBble Tokn | =10 A
Kaxapld. HaliTu HanpsokeHHOCT, H MarHMTHOTO MOJSE B TOYKE, HAXOJAIIEHCsl HA pacCTOSHUU
r1 =2 cM oT oJHOTO | 2 = 3 ¢M OT Apyroro nposoaa. OTeer: 132 A/m.
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31. OnpenenuTh UHIYKIMIO MAarHUTHOTO TOJISI HA OCH JTMHHOTO COJIEHOM[IA, COAEPKAILEro
n = 20 ButkoB/cM nipu cuite Toka | = 10 A. Otset: 0,025 Ta.

32. CKOJIbKO BUTKOB Ha €IMHMILY JJIMHBI COJACPKUT JUIMHHBIA COJICHOMJ MPU CHJIE TOKa
| =0,5 A, ecii HanpsHKEHHOCTH 11071 Ha ocH costeHouaa H = 300 A/m. Otser: 600 m™.

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TOJS Ha OCH JUIMHHOTO COJIEHOUJA,
conepskamiero N = 10 ButkoB/cM nipu cuiie Toka | = 1 A. OrBet: 1000 A/m.

34. Bpruucaute TUPKYISIIUMI0 BEKTOpa HAIMPSKEHHOCTH BIOJb KOHTYpPa, OXBATHIBAIOIIEIO
toku |1=10A, [>=15A, Tekyumme B OJHOM HampaBieHUH, U ToK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBeT: 5 A.

35. TIpsiMoii IpoBO, IO KOTOPOMY TeueT TOK 1=1 KA, pacroyiokeH B OJIHOPOJHOM MAarHUTHOM
1oJie MEPHEeHIUKYJSIpHO JTUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosie Ha OTpe3oK
npoBoja muHoM |=1 M eciin MmaruuTHast uaayKiusa B pasaa 1 Tn? Orser: 1000 H.

36. IIpsmoii mpoBox, mo koTopomy TteueT Tok 1=100 A, pacmosoxeH B OZHOPOJTHOM
MarHuTHOM ToJie o1 yriioM 60° K TuHuAM MarHuTHOW uHAyKIuu. C kakou cwioi F aeicTByer
1oJie Ha OTpe30K mpoBoja AmuHo# 1=10 cm ecnu marHuTHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka raipBaHOMETpa JUIMHON a=4 cM u mmpuHoi b = 1,5¢cm, comepskartas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHuTHOM mone ¢ uaykuueir B=0,1 Tn. Ilnockocts pamku
napajuiesibHa JTMHUSIM MHAYKUud. HaliTn Mexanudeckuii MOMEHT M, NEWCTBYIOLIUI Ha PaMKYy,
Korja o BUTKy TeueT Tok |1=1 MA. OTBeT: 12 mxH/Mm.

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

39. Beruuciauth paauyc R gyru okpyKHOCTH, KOTOPYIO OMUCHIBACT MMPOTOH B MATHUTHOM II0JIE C
uaayknuen B = 15 mTn, ecu ckopocTh L mpotoHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIBykpaTHO HMOHU3HPOBAHHBIA aTOM Treius (Q-4acTHIA) JBWKETCS B OJHOPOJIHOM
MarHUTHOM Tojie HanpspkeHHOCThIo H = 100 kA/M mo okpyxHOCTH paguycoMm R = 10 cm. Haittu
cKopocTh U a-dactullsl. OTBeT: 0,61 MMm/c.

41. Ha »3nexTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM 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 COEIWHEHHBIX compoTuBieHus R =1 Owm, kaTymiku
uHAyKTUBHOCTH L = 1 T'H, nctouynuka Toka u kmoya. 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, KATYIIKH
WHAYKTUBHOCTH, UCTOYHHKA TOKa M Kitouya. Koy 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya Ccuja TOKa B LEMU YMEHbIIMIack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
uHAykTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BplUMCINUTH SHEPrHI0 MAarHUTHOTO MoJs coiieHouzaa, coxaepkamero N = 1000 BuTkoB

npoBojAa, npu cuie Toka | =1 A, ecnm MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHue
@ =0,1 mB6. OTBet: 0,05 k.
45. HaliTi MHAYKTHBHOCTH MPOBOJSAIIETO KOHTYpa, €CJIM MarHUTHBII IOTOK 4epe3 Hero

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

Kon Pe3yibTaThbl 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM POrpaMMBbl
KOMIIETCHIIUH Coaepxkanue KoMIeTeHUH
OIIK-2 CnocoOeH ¢popMyIHpoBaTh 3a/1a4u MPOPECCUOHAIBHOM 1eATEIbHOCTH Ha
OCHOBE 3HaHUM NPOQUIBHBIX PA3JIeIIOB MAaTEMATUUECKUX U




CCTCCTBCHHOHAYYHbBIX JUCIUIIINH

OIIK-2.2 ®opmymupyer 3agaud NpoPecCHOHANTBHONW JIEATEIHPHOCTH HA OCHOBE 3HAaHUU
NPOGWIBHBIX Pa3/eNIOB €CTECTBEHHO-HAYYHBIX JUCIUTUTHH

Tunosble TeopeTHYeCKHe BONPOCHI K IK3aMeHY 10 JUCHHUILINHE

1. TloreHIMaNbHOCTH 3JEKTpUYecKoro mois. Pabora mo mnepeMerieHuio 3apsga B
aneKkTpudeckoM nosie. IlorennnanbHas sHeprus B3auMOAEHCTBUS AEKTPUUECKUX 3apsAI0B.

2. Cps3b MeXIy MMOTEHIIUAJIOM U HAMPSKEHHOCTBIO.

3. Tlpumenenue Teopembl [aycca s pacdera JIIEKTPUUYCCKUX TMOJICH, CO3JIaHHBIX
TOYEYHBIM 3apsOM, PAaBHOMEPHO 3apsDKEHHBIMH IJIOCKOCTBIO, C(hepoi, HHUTHIO, LUIUHAPOM,
LIapOM.

4. BplunucneHue nNoTeHIMAaNa MO HAMPSHXKEHHOCTH AIIEKTPUYECKOTO MOJIA.

5. DNeKTpUYECKUH MOMEHT JuIoJid. TOYeUHbIM AUNONb. OJEKTPUYECKOEe IoJie
TOYEYHOT'O JMIIONS U €0 pacdyeT Ha OCHOBE NMPHHILMIIA CYNEPIO3ULIMUA. DIEKTPUUYECKOE M0JIE Ha
OCH JTUIIOJISL ¥ B HAIIPABJIEHUH, IEPIIEHAUKYIISIPHOM K OCH JIUIIOJIA.

6. DexkTpuyecKuil AMIONb B OJHOPOJHOM U HEOIHOPOJHOM 3JIEKTPHUUYECKOM IIOJIE.
[ToreHunanbHas S3HEPTUs JUIOJIS.

7. VYcnoBus A BEKTOpa HANPSHKEHHOCTH DJICKTPUYECKOTO TOJMsl U BEKTOpa
ANIEKTPUYECKOTO CMEILIEHUS Ha IPAHULIE ABYX JUAIEKTPUKOB.

8.  CerHerosneKTpHKH, UX CBOWCTBA. J{MANIEeKTpUUeCKUil THCTEPE3UC.

9. KongeHncatopsl, BHIBl KOHICHCATOPOB. OHEPTUs 3apsHKEHHOTO IPOBOJHUKA,
KOHJIeHCcaTopa. DHeprus 3JeKTpudeckoro nois. O0beMHas INIOTHOCTh SHEPTUU.

10. Knaccuyeckue OnbITHI IO OOHAPYKEHUIO U OOBSICHEHHIO MEXaHN3Ma BOSHUKHOBEHHS
AJIEKTPUYECKOTO TOKA. YCIIOBUSI BO3HUKHOBEHHUS JJIEKTPUYECKOTO TOKA. XapaKTepUCTUKU
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPHIBHOCTH.

11. Pa3BerBnenHsble anekTpuueckue nenu. [Ipasuna Kupxroda.

12. KBasucramuoHnapHbeie TOKH. [Ipomecchl yCTaHOBIEHUS TOKa TpH 3apsie, paspsie
KOH/JIEHCaTopA.

13. Ipumenenne 3akona buo-Casapa-Jlamraca s pacueTa MarHUTHOTO TIOJS IPSIMOTO
IIPOBOJHMKA C TOKOM, KPyTOBOT'O IIPOBOJHUKA C TOKOM.

14. JleiicTBMe MarHUTHOTO Ha JBIKYIIUicsS 3apsaa. Cuna Jloperna. Dddexr Xomna.

15. IlpumeHeHHe 3aKkoHa MOJIHOTO TOKA JUIl pacyéTa MarHUTHOTO TOJsS COJICHOW[A,
TOPOUJATIBHON KaTyIIKH.

16. Pabora no nepeMernieHnIo NpOBOAHNKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

17. V3meHenue cCwibl TOKAa TIPU Pa3MBIKAHUW/3aMBIKAHUHM IIE€MH, COJEpIKalen
WHIYKTUBHOCTD.

18. VYcnoBus A BEKTOPOB WHAYKIWHU U HAMPSDKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIIe
JIBYX MarHETHKOB.

19. wma-, mapa-, peppo MarHeTUKN: OCHOBHBIE XapaKTEPUCTHKH.

20. /luBepreHuuss W poOTOp BEKTOpa MHIYKIMM MarHuTHoro mois. Buxpesoe
AIIEKTPUYECKOE T0JIE, TOK CMEIICHUSI. DIEKTPOMarHUTHOE MOJI€.

4.3. IIpome:xkyTounasi arrecranusi B popme 3x3amena (3 cemectp)

Kon Pe3yabTaThl 0CBOCHHS OCHOBHOH 00pa30BaTe/IbHOM MPOrPaMMbI
KOMIIETeHIIUU Coaepxanue KOMIETEeHIHH
OIIK-1 CriocobeH aHaTM3UpOBaTh 33Ja4u MPOPECCHOHATBHOM NesATETbHOCTH Ha

OCHOBC HOHOX(CHHﬁ, 3aKOHOB U MCTOJ0OB B 00JIaCTH €CTECTBEHHBIX HAyK U
MaTEMAaTUKHU




OIIK-1.1 Anamu3upyer 3ajaud Mpo(hecCHOHATBHOW JEATEIIbHOCTH Ha OCHOBE IOJOXEHHUH,
3aKOHOB U METOJI0B B 00JIaCTU €CTECTBEHHBIX HayK

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 IUCHUILIHHE

1. Pacnpoctpanenue BonH B ymnpyroil cpene. IlpomonbHble W MONEPEYHBIE BOJIHBI.
VYpaBHeHHE TUIOCKOW M CcepHUecKod TapMOHWYECKMX BOJIH. da3oBas CKOpocTh. BosiHOBOE
ypaBHeHHE. DHeprus BoiHbl. [IpuHimn cynepno3unuu BoiH. CTosune BOJIHBI.

2. BonHoBoe ypaBHEHHE [Jsi DJIEKTPOMAarHUTHOM BOJHBL. (OCHOBHBIE CBOMCTBA
AIIEKTPOMArHUTHBIX ~ BOJH. OHEPrus AJIEKTPOMArHUTHBIX BOJH. Bekrop IloitHTHHTA.
M HTEHCUBHOCTH BOJIH.

3. Bpemennas u mnpocTpaHCTBEHHass KOTe€peHTHOCTH. CTeneHb KOTepeHTHOCTH.
Wnrepdepenius apyx BonH. Matepdepenuus ceera. luprna nutepdepeHIIMOHHOI MONOCHI.

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

5. EcrecTtBeHHBI W TOMAPU30BaHHBIN CBET. 3akoH Maitoca. CTeneHb MOJISPU3ALNH
CBETA.

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

7. Pacnpocrpanenue cBeTa B momiomarommx cpenax. 3akon byrepa. lucnepcus ceera.
HopmanbHast 1 aHOManbHast AUCIIEPCHSL.

8. TemnoBoe wW3IIyuyeHHE M €ro XapaKTEPUCTHKH. 3aKOHBI TEIJIOBOTO W3IYUYCHHUS.
I'nnoresa Ilnmanka. @OTOHBL.

9. KopmyckynsipHO-BOJHOBOH jayanu3M cBeTa W Marepuu. l[umoresa ae bpoiins.
Hexkoropsie cBoiicTBa BoJH 1e bpors.

10. BomHoBble cBolicTBa MHKpodacTull. Judpakmuss dIEKTPOHOB. [IpuHIHN
HeonpeneaeHHocTH [ ei3endepra.

11. BomnoBas ¢yHKIUS U ee pu3nUecKkuii cMbicia. HOpMUpOBKa, CTaHIAPTHEIC yCIOBUSI.
Cynepno3unus COCTOSIHUI B KBAHTOBOM MEXAHHKE.

12. Yactrma B OJHOMEpPHOW MPSMOYTOJIEHOW TIOTEHIMAIBHOW sIME C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoxoskaeHue 4acTHIlbl CKBO3b MOTEHIMAIbHBIN Oapbep. JIMHEHHbIN
rapMOHUYECKUI OCLWILIATOP.

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

14. KBanTtoBble umcia dmekTpoHa B arome. CrnuH snekTpoHa. CHOUH MHKPOYACTHII.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue JIEKTPOHOB IO JHEPreTHYECKUM
ypoBHsM B aromax. [lepuonnueckas cuctema 3J1€MEHTOB.

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

16. Pa3mep, coctaB u 3apsiq aToMHOTO sijipa. [ledekt Maccel u 3HEprust cBs3u sjapa. CriuH
A]ipa ¥ €ro MarHUTHBIA MOMEHT. SnepHbie cuibl. Moaenu sapa.

17. O6mme cBoMcTBa ANIEMEHTApHBIX yacTull. Kiaccudukamus sneMeHTapHBIX YaCTHII.
Yactuiel u  anTuvacTuilbl. CHIIBHOE, JJIEKTPOMAarHUTHOE, Clla00€ U TPaBUTALMOHHOE
B3aUMOJICHCTBUA.

Tunosble 3a1a4M MO TUCHUTLIMHE
1. Ha myTtu cBeToBO#l BONHBI, WAYIIEH B BO3AYyXE, MOCTABWIA CTEKISHHYIO TUIACTHHKY
(mokazarens MpenoMIIeHUs cTekna paBeH 1,5) tommmHoW 1 MM. Ha cKONbKO H3MEHHUTCS
omnTHYEeCKas JJIMHA MyTH, €CITU BOJIHA Ta/IaeT Ha IIACTHHKY HOopMansHO. OTBeT: 0,5 MM.
2. Haiitu Bce mnumubl BomH Buammoro cera (oT 0,76 mo 0,38 mMxMm), KoTOpble OymyT
MaKCHMaJIbHO YCUJICHBI MPU ONTUYECKOW Pa3HOCTH XO0Jla MHTePPEPUPYIOIMIUX BOJH, paBHOU 1
MikM. OTBeT: 0,5 MKM.



3. Paccrostare d Mexy nByms mensmu B onbite FOHTra paBHO 1MM, paccrostaue | ot mieneit
10 3kpana 3 M. OnpenenuTs JIMHY BOJTHBI A, UCITYCKa€MON MCTOYHUKOM MOHOXPOMATHYECKOTO
CBeTa, eciu muprHa b uHTepPepeHIIMOHHBIX T0JI0C Ha 3KpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibnyto mienky (N = 1,3), HaxoAsuiyrocss B BO3JyX€, MaJaeT HOPMAJIbHO IMYy4OK
ay4eit 6enoro cera. [Ipu kakoil HAMMEHBIIEH TONIIMHE O TUIEHKU OTPa)KEHHBIN CBET C JUIMHON
BoHBI A = 0,55 MKM oOKaxkeTcs MaKCHMalbHO YCUJICHHBIM B pe3yjbTare HHTEpPPEpEeHINN?
OtBet: 0,1 MKM.

5. Paccrosinuie Arz1 Mexay BTOPBIM U MIEPBBIM TEMHBIM KOJibIlaMu HbIOTOHA B OTpake€HHOM
ceere paBHO | MM. Ompenenutb paccrossHuE Arip9 MEXAY JIECATBIM M JEBATHIM KOJIBLIAMHU.
OtBer: 0,39 MmMm.

6. Ha mens mupuHoit ¢=0,05 MM mamaeT HOpMaJIbHO MOHOXpoMartuueckuii ceer (A=0,6
MKM). Onpenenuts (B rpaaycax) yroi @ Mexay IepBoHAaYalIbHBIM HANPaBICHUEM ITy4Ka CBETa U
HaIpaBJeHUEM Ha YETBEPTYIO TEMHYIO TU(PpaKkImoHHyo nojocy. OTBer: 2,75°.

7. CKONBKO IITPUXOB HA KAXKIBIM MUJLTUMETP COACPKUT TUGPAKIMOHHAS PEUIeTKa, eCIH
npu HaOMIOJEHUHM B MOHOXpOMaTuueckoMm cBere (A=0,6MKM) MaKCHMyM TMSTOrO TMOpSAKa
OTKJIOHEH Ha yroa ¢=18°? Orser: 100.

8. Hudpakuonnas pemietka cogepkuT N =200 mrtpuxoB Ha Imm. Ha pemerky manmaer
HOpPMaJIbHO MOHOXpOMaTH4eckuit cBeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJBIIEro MopsaKa
naet 3Ta pererka? OTBet: 8.

9. CKOJIPKO IITPUXOB HA KAXJbI MUJUIUMETP COAEPKUT IU(paKIMOHHASA PELIETKA, €CIU
npu HaOMIOJeHUH B MOHOXpoMarudeckoMm cBere (A = 0,6 MKM) MakCHMyM TPEThErO MOpPSIKa
OTKJIOHEH Ha yron ¢ = 21°? OrBet: 200.

10. [Ty4oK ecTecCTBEHHOro CBeTa, WAYIIUI B BOJE, OTPAKACTCS OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie majeHus o (B rpajaycax) OTPaKCHHBIA CBET
TOJIHOCTBIO oJsApu3oBan? OTeer: 61,2°,

11. VYrou bprocrepa ogp Ipy NaJeHUU CBETA U3 BO3/lyXa HA KPUCTAJI KAMEHHOM COJIM PaBEH
57°. Onpenenuth CKOPOCTh CBETa B 3TOM Kpuctauie. OrBer: 194 Mm/c.
12. IIpenenbHbIl yrojg o IOJHOIO OTPAXKEHWs Iy4yKa CBETa HA TPAHMIE KUAKOCTH C

BO3IyxoM paBeH 43°. Omnpenenuth yron bproctepa agp, (B rpamycax) ais majueHds Jyda W3
BO3/yXa Ha MMOBEPXHOCTH ATOM JKUAKOCTH. OTBet: =55°45".

13. VYron Mmexnay riaBHBIMU IJIOCKOCTSMHU MOJSIpU3aTOpa U aHaimm3aTopa cocrtaBisieT 30°.
Onpenenuth WU3MEHEHHE WHTEHCUBHOCTH MPOILIEIIET0 Yepe3 HUX CBETa, €CIU Yrol MEXIy
TJIaBHBIMU TJIOCKOCTSIMU TOJIIPU3aTOpa U aHamu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenenp nonspuzanuu P yacTuuHo-mosipu3oBaHHOTO cBeTa paBHa 0,5. B ckombko pas
OTIIMYAETCS MaKCHMallbHAsi WHTEHCHUBHOCTH CBETa IMPOIMYCKAaeMOro depe3 aHaiu3aTop, OT
MuHUMalibHOM? OTBeT: 3.

15. OrnpenemmTh Temreparypy, py KOTOPOM 3HepreTdeckas CBETUMOCTh R abCOMIOTHO YepHOro
Tena pasHa 10 kBr/m2. Otsert: 648 K.

16. IToTok »Heprum, W3Iy4dacMblii W3 CMOTPOBOIO OKOIIKAa IUIABWIBHOM mieun, paBeH 34 Br.
OrnpeemuTh TeMIepaTypy TIedH, eciH IIOMAhs OKONTKa cocTaBseT 6 cm2. Otset: 1000 K.

17. Bo ckonbko pa3 Hazo yBEIMUYHUTh TEPMOIMHAMUYECKYIO TeMIepaTypy aOCOIIOTHO YEPHOIO Tena,
9TOOBI €ro SHEePreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OrTBet: 2.

18. Ha kakyro [UmHYy BOJIHBI MPHUXOIUTCSI MAKCUMyM CHEKTPAJbHOM IUIOTHOCTH 3HEPreTHYECKON
CBETHMOCTH a0COIIOTHO YepHOTO Tena rpu Temmeparype 0°C. Orser: 10,6 MKM.

19. Onpenenuty UIMHY BOJHBI CBeTa, oOmywaromero ¢GoTokaTton ¢ paboToMl BBIXOJA

A =2,15B, ecnmn MakcuMabHAs KHHETHYECKash SHEPTUst (POTOIICKTPOHOB Tmax = 1 3B. OTBeT:
400 am.



20. Ha moBepxHocTh ¢oTokaTonma magaet MoHoxpomaTuiyeckuid cBeT (A = 310 um). UToOBI
NPEKPAaTUTh SMUCCHUIO 3JIEKTPOHOB, HYXKHO TMPUIOKUTh  33JEPKUBAIONIYI0  Pa3HOCTh
norennuanoB U ve menee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OtBert: 2,3 3B.

21. Yacrrna HaxoauTcsd B MOTEHUUAIBHOM sluKe. HallTu OTHOLIEHHE Pa3HOCTH COCEIHUX
IHEPreTHUECKUX YpoBHEH AEn+1n K sHEprun En yacTuilsl B cirydae N = 5. Oret: 0,44.

22. Yactua HaxoquTCsl B MOTEHIMAIBLHOM siMKe. HallTu oTHOIIEHHE pa3HOCTU COCEIHUX
SHEPreTUIeCKuX ypoBHEH AEn+1n K sHEprun En yacTuibl B ciaydae n — . Orer: 0.

23. Onpenenuth XOJJIOBCKYIO Pa3HOCTh TOTEHIUAIOB MEXKAYy TpaHSIMU KpPEMHHUEBOTO
obpasiia mmpuHOW | =2 cM, MOMEIIEHHOr0 B OJHOPOJHOE MArHUTHOE TMOJe C WHIYKIHEH
B = 0,3 T, nmpy MpoIyCKaHWH TOKA INIOTHOCTHIO j = 2 A/M?. TToctosrnas Xomna Ry = 0,1 M%/Kun.
OTtser: 1,2 MB.

24. OnpenenuTh IMOCTOSHHYIO XoJla METaUIMYECKOro o0pasia, eCiad KOHIICHTpaIUs
HOCcHUTENeH 3apsaa n =4,1- 10%° M3, OrBer: 0,015 M3/Ku1.
25. Kakast yacth (B %) HA4yaubHOTO KOJIMYECTBA aTOMOB PaJMOAKTHBHOTO AKTHUHHSA “2°Ac

ocranercs uepes 5 cyt? [lepuon momypacnana 10 cyrok. OTBet: 71 %.
26. [ocTosiHHas pacmaga A py6umms %°Rb pasma 7,7-10% ¢!, Ompenenuts ero mepuon
nosypacnaaa Ti2 B MunyTax. OTBer: 15 MuH.

27. 3a omMH TOJA HAYaJbHOE KOJIMYECTBO PAJMOAKTUBHOTO H30TOMA YMEHBIIWIOCH B TPH
pasa. Bo ckosbko pa3 oHO yMeHbIIUTCS 3a Ba roga? OTBer: 9.
28.  3a Bpems t =8 cyt pacnanoch k = 0,75 HauanpbHOro KOJIWYECTBA SACP PAAUOAKTUBHOTO

u3oromna. Onpenenuts nepuoA noiypacnajga 2. Oreer: 4 qHs.

6] ; 9 4
29. SnepHas peakuus WMEET BHUJT Li+?— "Be+ "He OrnpeaenuTbh MaccoBOE YHCIIO
Hegocraromero diemenra. Oreer: 7.

12 2 11
30. SlnepHast peakius HMMEET BHJ C+H->7+"B, OnpenenuTh MaccoBOE YHCIIO
HegocTarollero sneMenta. Orser: 3.

Kon Pe3ynbTaThbl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMITeTEHIIUH Coaepixkanue KoMneTeHUM i
OIIK-2 Crnioco6eH GpopmyarpoBath 3a7auu Npo(hecCHOHANBHON AeATENbHOCTH Ha

OCHOBE 3HaHUU HpO(I)I/IJ'ILHBIX pa3aciioB MaATEMATUYCCKUX U
C€CTCCTBCHHOHAYYHbBIX JUCIUIIINH

OIIK-2.2 ®opmynupyer 3amadud  MPOo(eCCHOHATLHOW JIEATSIFHOCTH Ha OCHOBE 3HAHUU
NpOoUIBHBIX Pa3eNOB €CTECTBEHHO-HAYYHBIX JUCIUTUINH

Tumnosele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. Cooco6sl nHabmomeHuss uHTepdepeHIMn cBera. JIByxuydeBas wuHTEpdepeHIus.
WutepdepeHiist B TOHKHMX IUIeHKaX. [lolockl paBHOrO HaKJIOHA M PABHOM  TOJIIMHBL
HnTepdepomerpsl.

2. Meron 3o ®penens. udpaxuus Ppenens Ha KpynIoM OTBEPCTHUH. 30HHAs
IIJIACTUHKA.

3. Judpakuus Opaynrodepa Ha menu u MHOTUX miensax. Judpakimonnas pemerka.

4. Jludpakmus Ha mnpocTpaHcTBeHHON pemetke. Dopmymna Bynbda-bparros.
Paspemaronias cnocoOHOCTb ONTUYECKUX TPUOOPOB.

5. DKCnepuMEeHTaJbHOE TMOATBEPKIACHUE KBAaHTOBBIX CBOWCTB CBETA: BHEIIHHUA
doroaddext: apdext KomnroHa.

6. KgsanroBble ypaBHeHHs IBWkeHHUs (oOmiee ypaBHenue lllpemuHrepa, ypaBHeHUE
[IIpennHrepa aas CTallMOHAPHBIX COCTOSTHUM).



7. DHepreTHdeckue 30HBI B KPUCTAJUIaX B MPHUOIMKEHUU CUIBHOW CBS3H. MeTabl,
MOJIyIPOBOIHUKH U AUDJIEKTPUKH 110 30HHOW TEOPHUH.

8. CoOcTBeHHas U MpUMECHasi IPOBOJUMOCTD MOIYIPOBOJHUKOB.

9.  ®OTONPOBOAMMOCTBH MOIYTIPOBOJHHKOB.

10. KoHTakT AByX META/JIOB MO 30HHOW TEOpUHU. TepMOINEKTpUYECKUE SBICHHUS U UX
IIPUMEHEHUE.

11. BeimpsiMieHue MepeMEHHOT0 TOKa Ha KOHTAKTe METaJUI-II0IyIPOBOJHUK.

12. KoHTakT 3J€KTPOHHOTO U JBIPOYHOTO MOTYITPOBOJHUKOB. TPaH3UCTOPHI.

13. 3akoHoMepHOCTH O- U B-pacnanoB. HeHTpuHO. y-U3ITy4eHHE U €ro CBONCTBA.

14. SInepuble  peakuumu. OHepreTuueckas cxeMa  sSAepHbIX — peakuui.  [lytu
MCIIOJIb30BaHUS SIIEPHON IHEPTHH.

Onepatop 50 00O "Komnanus "TeHsop" ——

[IOKYMEHT MOATMWUCAH 3IEKTPOHHOM MOANUCHIO

NoANUCAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxaun BukTtoposuy, 04.06.26 10:39 (MSK) Mpocras noanuck
3aBeaytowmin kadeapornt Oudd




