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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 mpoBeleHUsT HSK3aMEHa — YCTHBIM OTBET IO TEOPETHUYECKUM BOIPOCAM,
c(OPMYJIMPOBAHHBIM C YY4E€TOM COJEPKaHUS y4eOHOW NUCHUIUITMHBI U PEIICHUE MPAKTHICCKUX
3ajad.

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTb KaX/10M KOMIETEHIIMH (MJIM €€ 4acTh) B paMKax OCBOEHHs JaHHOM
JVICIATUTMHBI OIICHUBAETCS B TIPOIIECcCe MPOBEACHHS SK3aMeHa B popMe OaTbHONH 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 KonTposmmpyemslie pazneisl Kox xonTpOonupyemoit Bun, meton, popma
n/a (TeMbl) TUCIUTUTHHBI KOMIETSHITUH (Win e OLICHOYHOT'O
4acTH) MEPONPHUATHS
1 2 3 4
1 DU3NYECKUE OCHOBBI KJIACCHUYECKON MEXaHUKHU
1.1 | Beeneunune OIIK-1 SK3aMel
OIIK-2
1.2 | KunemaTtuka mocrynareibHOTO OIIK-1 DK3aMeH
W BPaILATEJIbHOrO ABUKEHHUS OIIK-2
1.3 | lunaMuKa MOCTyIaTeIbHOTO U OIIK-1 DK3aMeH
BpalIaTeIbHOTO JIBHXKCHHUSI OIIK-2
1.4 | 3akoHBI cOXpaHEHUs OIIK-1 OK3aMeH
OIIK-2
1.5 | OcHOBBI crienuanbHON TEOPUHU OIlK-1 DK3aMeH
OTHOCUTEJIBHOCTH OIIK-2
1.6 | Mexanudeckue KojeOaHuUs OIIK-1 DK3aMeH
OIIK-2
2 OCHOBBI MOJICKYJIIPHOU (PU3UKU ¥ TEPMOIMHAMUKHU
2.1 | OcHOBBI MOJIEKYIAPHOU (HU3UKHU OIIK-1 DK3aMeH
OIIK-2
2.2 | OCHOBBI TEPMOJIMHAMHUKHU OIlK-1 DK3aMeH
OIIK-2
3 DIEeKTpUUYECTBO
3.1 | Dnekrpocratuka OIIK-1 DK3aMeH
OIIK-2
3.2 | IIpoBOHUKH U AUDTCKTPUKHU B OIIK-1 OK3aMeH
AIEKTPUIECKOM T10JIe OIIK-2
3.3 | [TocToSHHBIN 3JIeKTPUUYECKHI OIIK-1 OK3aMeH
TOK OIIK-2
4 DIEeKTPOMarHeTu3mM
4.1 | MarnuTHOe 10JIe B BaKyyMe OIlK-1 DK3aMeH
OIIK-2
4.2 | MarauTHOE T0JIe B BEIIECTBE OIIK-1 DK3aMeH
OIIK-2
4.3 | DAIeKTpOMarHuTHas HHIYKIHS OIlK-1 DK3aMeH
OIIK-2
4.4 | DnekTpOMarHUTHbIE KOJIeOaHUs OIIK-1 OK3aMeH
OIIK-2
5 BonHbl 1 onTuka
5.1 | Boxnsr OIIK-1 DK3aMeH
OIIK-2
5.2 | Onruka OIIK-1 DK3aMeH
OIIK-2
6 KBanroBas ¢usnka
6.1 | KBanToBas ontuka OIlK-1 DK3aMeH
OIIK-2
6.2 | KBanToBas MexaHuKa OIlK-1 DK3aMeH
OIIK-2
7 AToMHas U siiepHast pusmka




7.1 | ®usuka aroma OIIK-1 OK3aMeH
OIIK-2

7.2 | DneMeHTH! (U3UKU TBEPIOTO OIIK-1 OK3aMeH
Tena OIIK-2

7.3 | Slnepnas pusmka OIIK-1 OK3aMeH
OIIK-2

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUSA 1 UHBIE MATEPHUAJIbBI

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

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEeHIIMH Conep:kanue KOMIeTeHIU
OIIK-1 Crnioco0eH npeacTaBUTh aIeKBATHYIO0 COBPEMEHHOMY YPOBHIO 3HaHUMN

HAY4YHYIO KapTHHY MHPA Ha OCHOBE 3HAHUSI OCHOBHBIX MTOJIOKECHUM,
3aKOHOB M METOJ0B €CTECTBEHHBIX HAYK U MAaTEMATUKH

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHUIINHE

1. MarepuanbHas touka. Cucrema orcuera. Ilyte. Ilepememienue. CxopocTe u
YCKOPEHHME MaTepuabHON TOUKH, UX IMPOEKLIUU HA KOOPAUHATHBIE OCH.

2. Bpamenune marepuanbHOW TOYKH BOKPYT HETOABHKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBs3p MEXIy YDIOBBIMM M JMHEMHBIMM  KHHEMAaTU4ECKUMU
XapaKTEPUCTUKAMHU.

3. I'panHunpl NpUMEHMMOCTH HBIOTOHOBCKOM MexaHukH. IlepBblii 3akoH HeloToHA.
Cuna, macca u ummynsc. Bropoil 3akon HbioToHa kak ypaBHeHHME JBHXeHHs. TpeTuil 3aKoH
HeroToHa.

4. 3akoH BcemMHpHOro TsroreHus. Cuna TsDKECTH W Bec Tena. Ynpyrue cuibl. Cuibl
TPEHHUS.

5. KoncepBatuBHble u guccunatuBHble cuibl. lloTeHnumanbHas »Heprus. Bumabl
NOTEeHIMaNbHOU SHeprun. [TonHas MmexaHndeckas SJHEprusl.

6. BHyTpeHHHWe W BHEIIHWE CHIIBL. 3aMKHYTas CHCTEMa. 3aKOH COXpPAaHEHHS ITOJHOM
MEXaHN4YEeCKOM IHeprun. CBsI3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM ITPOCTPAHCTBA U BPEMEHH.

7. 3aKoH COXpaHEHHUS UMITyJbCa.

8. MOMEeHT cuJibl, MOMEHT UMITYJIbCa. 3aKOH COXPaHEHHsI MOMEHTa UMITyJIbCa.

9. OCHOBHOI 3aKOH JMHAMHUKHU BPAIIATEIILHOTO JABHKCHUS.

10. MowmeHT uHepLuy, ero cBoiicTBa. Teopema IllTeitnepa.

11. Hpunamun otHocutensHocTH [ammnes. IlpeoOpazoBanue [anmumes. Knaccuueckas
TeOpeMa CIIOKEHUS CKopocTel. THBapuaHTHOCTB 3aKOHOB HBIOTOHA B MHEPIUAIBHBIX CUCTEMAX
oTcyera.

12. Tlocrynarsl OunmreiiHa. [IpeoOpazoBanust Jlopenna. OTHOCUTENBHOCTH TMOHSATHS
OJTHOBPEMEHHOCTH. OTHOCUTENBHOCTh JUIMH W IPOMEKYTKOB BpeMeHHU. MHTepBan Mexnay
COOBITUSIMH.

13. PenATUBUCTCKHIA 3aKOH TPEOOpa30BaHUS CKOPOCTH. PEISTHBHCTCKUN WMMITYJIBC.
PenstuBucTckoe ypaBHEHUE OUHAMHUKU. PENSTUBUCTCKHE BBIPDAKEHUS I KUHETHMYECKOM U
MIOJIHOM dHEprun. B3auMoCBs3b MacChl ¥ SHEPTHH.

14. TlonaTHe O HEMHEpPLMATIbHBIX cHcTeMax oTcueta. Cunbl uHepuuu. [TpuHnun
HKBHUBAJIEHTHOCTH DHWHIITEIHA.

15. TudpdepenunansHoe ypaBHEeHHE CBOOOTHBIX T'apMOHHYECKHUX KoJeOaHMH M ero



peleHue.

16. VYpaBHeHme 3aTyxaroumx KoiebaHuii u ero peuieHue. [lapaMeTpbl 3aTyxaromumx
KOJIeOaHUH.

17. VYpaBHeHHE BBIHY)KJICHHBIX KOJI€OaHUI U €ro pelieHue. SBIeHne pe3oHaHca.

18. Craructuueckuit u TEPMOIUHAMUYECKUN METOZBI UCCJICIOBAHNS.
TepmonuHamMuyeckre mapameTrpbl. PaBHOBECHBIE COCTOSHUSI U MPOLIECCHI, X M300paXeHHE Ha
TEPMOJMHAMUYECKUX JUarpaMMax COCTOSHUS.

19. Wpeanbubiii ra3. [laBneHwe wuAeanbHOTO Tras3a. BBIBOI OCHOBHOTO ypaBHEHHS
MoJIeKyIIsipHO-KuHeTHYeckor Teopun (MKT) nneansHoro rasa.

20. Cpennsis KUHETHYECKas OHHEPIrUs MOJEKYJl HICAIbHOTO Ta3za. MOJeKyIsIpHO-
KHHETHYECKOe TOJIKOBaHUE aOCOIIOTHOM Temneparypbl. Yucio creneHeil cBoOOIbI MOJEKYIIBI.
3aKOH PaBHOMEPHOT'O PaCIpeIeIeHUs] JHEPTUH 110 CTEIICHSIM CBOOOIBI MOJICKYII.

21. OcHOBHOE ypaBHEHHME COCTOSHHMS uieanbHoro rasa (ypaBHeHue Kitaneipona-
Menneneesa). M3omnporecchl.

22. 3axkoH MakcBemia Ui paclpesieleHuss MOJIEKYJl MJICaJIbHOIO rasa 1o CKOpOCTSIM U
SHEprusiM. XapakTEpHbIE CKOPOCTH JIBHIKEHUSI MOJIEKYJ UI€aIbHOIO Ta3a.

23. Ilpunuun aeranbHOro paBHoBecus. bapomerpuueckas ¢opmyna. 3akoH bonbumana
JUISL pacpeiesIeHUsl YacTULl BO BHELLIHEM MOTEHI[MAILHOM I10JIE.

24. Pabora mnpu u3MEHEHHH O0O0beMa, KOJIMYECTBO TEIJIOThl, BHYTPEHHSAS SHEPIus
ujeanbHoro rasa. Ileppoe Hauano TepMOaMHAMUKH, €T0 IPUMEHEHHE K M3ompoleccaM. Bropoe
Hayajio0 TEpMOJUHAMUKHU.

Tunosble 3a1a4M 0 JUCHHUILIHHE
1. JIBIKeHHe MaTepuabHO TOUKH 3a1aH0 ypaBHeHneM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpeenuTh KOOPANHATY B MOMEHT BPEMEHH, B KOTOPHI CKOPOCTH V TOYKH paBHA HYIIIO.
OTtBert: 80 m.
2. JIBuKeHre MaTepralibHOM TOYKHU 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c?. OnpenennTh yCKOpPEHHe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOYKM PaBHA HYIIIO.
Otser: -0,10 m/c2.
3. JluHeiHass CKOPOCTh Vi TOYEK Ha OKPY)KHOCTH BpAIAIONIEToCs JWCKa paBHa 3 M/C.
Touku, pacnonoxennble Ha AR=10 cm Oarke K OCH, UMEIOT JTHHEHHYI0 CKOPOCTh Vo=2 M/C.
Ornpenenutsb yriioByt0 CKOpOCTh Bpatmienus aucka. Orser: 10 paa/c.

4. JIucK BpamiaeTcsi COrnacHo ypaBHenuio ¢ =A+Bt+Ct, rne A=1pan, B=-2pan/c,
C = 0,5 pan/c®. HaiiTu 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 MAacCOi 2 KT U PailyCoOM 5 CM OTHOCUTEIBHO
ero ocu cummerpun. Oreer: 0,005 kr-m2.

7. Haiitu mMomeHT mHepuuu mapa maccoil 5 kr u paauycom 10 cM OTHOCHUTEIBHO OCH,
npoxoasmieil uepes ero uentp macc. Orser: 0,02 Kr-m?,

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

9. HalitTn MOMEHT WMHepUMU CTEpXKHS Maccou 5 Kr M JUIMHOW 1,2 M OTHOCHTEIBHO OCH
TIEPIIEHIMKYIIAPHOM K CTEPIKHIO M TPOXOALIEH yepes ero cepenuny. Orer: 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 Maccol 1,5 kr m mIMHONM 1 M OTHOCHTENBHO OCH
TIEPIIEHIUKYIIAPHOM K CTEPIKHIO M IPOXOsIIEii uepes ero kounen. Orer: 0,5 Kr-m2,

12. BepeBka paspeiBaeTcs NpH IMOJBEIIMBAHMM K HEW Tena Maccod 36 kr. Temo kakou

HanGOJIbIIEH MacChl MOYKHO TIOJHMMATh Ha 9TOH BepeBKe ¢ yckopernueM 2 M/c?? OTset: 30 Kr.



13. Teno cockanb3bIBaeT MO TIIAJKON MOBEPXHOCTH, cocTaBisitonied yroa 30° ¢ Topu30HTOM.
Haiitu yckopenue tena. OTer: 5 m/c?.

14. C Kakoll MUHUMAJIbHOW FOPU30HTAJIIBHOM CHIJIONW HY>XKHO MPUKUMATh TEJIO0 MAcCO 2 KT K
BEPTHKAIBHON CTeHE, 4TOObl OHO He ynano? KosapdumueHT TpeHHs MEXOy MOBEPXHOCTHIO
creHbl U TesioM paseH 0,2. Oreer: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HaiiTu cuity conpoTHBIIEHHS BO3AyXa,
cumtas ee nocrogsaaon. Orser: 0,25 H.
16. MaxoBuk B BHAE 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. Tonkuil oqHOPOHBIN cTepKeHb JIMHON S0 cM u maccor 400 r Bpamaercsi ¢ yriioBbIM
yckopeHHeM 3 pajm/c? OKONO OCH, MPOXOAANIeH MNeprneHIuKyIIpHO CTEPKHIO depe3 ero
cepenuny. Onpenenutsh Bpamaromuii MomeHT. OrBet: 25 MH M.

18. [Tyns netut co ckopocthio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. IlpuHuMas mymo 3a IIMHAPHK AUAMETpoM 8 MM, ONpeNeuTh KaKyro A0 KUHETHYECKOM
SHEPIUHM TeJla COCTABIISET KMHETHYecKast dHeprus Bpamenus. Oreet: 0,44 %.

19.  [lox melicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpesa CKopocTh 2 m/c. OnpenenuThb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OTBet: 800 k.
20.  Masenbkuit mapuk Maccoir 100 T IBHKETCS B TOPH3OHTAIBHOM IMJIOCKOCTH HAa HUTH

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

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

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

23. Caapsig macesl 50 Kr, JeTsmuil ropu3oHTalIbHO co ckopocThio 800 M/c, momaaaer B
mwiargopMy Cc MECKOM M 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl HOce MOMaJaHus
cHapsia, ecnu ee macca 16 1. OrBert: 2,5 m/c.

24, [To ropu30oHTANBHBIM penbcaM co cKopocThio 20 kM/4 aBuXkeTcs miardgopma maccesl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr u ABHXKeTcs BMecTe ¢ miaardopmoil. C
KaKOH CKOPOCTBIO IOCIIe 3TOro JABMKeTcs miardopma? OrBer: 16 km/4.

25. [Tnardpopma B Buae nucka maccoil 4 kr u paamycoMm 12 cMm Bpamjaercs Mo MHEPLHHU
BOKPYI' BEpTHUKaJIbHOW OcH. BO CKOIBbKO pa3 yMEHBIIMTCS 4acTOTa Bpalll€HUs, €CIU Ha Hee
HOJIOXKHTH KOJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

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

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

28.  Haiitm mnepumon KonebaHU (PUIUUECKOTO MAATHUKA, TIPEACTABISIIONIETO COOOM

OJIHOPOJHBIN CTepKeHb JnuHOW 60 cM, BpallalIIUicid BOKPYI TOPH3OHTAJIbHOW OCH,
MIPOXOIATICH Yepe3 OMH U3 ero KoHIoB. OTBet: 1,26 c.

29.  Haiitu mnepuoj KonebaHul (U3MUECKOTO MAATHUKA, TMPEACTABISIONIETO COO0M
OJHOPOJHBIN JucK paanycoM 30 cM, BpalIArOIIMIICS BOKPYT TOPU30HTAIBHON OCH, IPOXOIAIIEN
yepe3 kpait aucka. Orser: 1,33 c.

30. baton BMectumocThi0 20 JT COAEPAKUT yIIIEKHUCIbIA ra3 Maccod S00 T moxa JaBlIeHUEM
1,3 MIla. Onpenenuts Temrneparypy rasa. Orser: 275 K.

31. Kakoit 00beM 3aHHUMaET HcaabHBIN Ta3, CoAepKaluii | KMOJIb BEeleCTBa MPHU JTaBICHUH
1 MIla u Temneparype 400 K? Otser: 3,3 M3,

32. bamton BMecTMOCTRIO 12 1 comepKUT yrieKucaslid ra3. [laBienune ra3a paBao 1 Mlla,
temneparypa 300 K. Onpenenuts maccy raza B 6amnone. Orser: 212 r.



33. B 6ammone BMecTuMOCThIO 25 11 Haxonutces Bojopoxa mpu temmeparype 290 K. Ilocme
TOTO KaK 4YacTh BOJOpOJA HM3pacxXo/J0BalM, NaBieHHe B OamwioHe moHm3wiock Ha 0,4 Mlla.
Onpenenutbh Maccy U3pacxoJ0BaHHOTO Bojopoaa. Oreer: 8,3 r.

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

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

36. Ha ckonbko wu3MeHWIach BHYTPEHHSISE OJHEPrusi BOASIHOTO Tapa, €CIM TpH  €ro
M300apUYECKOM COKaTUH BHEIIIHHE CHJIBI coBepIIvIK padoty paBuyto 10 k/[x? OrBet: 30 kK.
37. [Tpu kaKOM IaBIEHUH MPOUCXOAUIIO U300apHOE PACIIMPEHUE a30Ta, €CIIA HA YBEIIMYCHHE
ero oobema Ha 12 11 Ob1JT0 3aTpadeHo KoiaumdecTBo Ter1oThl paBHoe 21 k[x? OrBet: 500 klIla.
38. Kakoe komu4ecTBO TEIUIOTHI OBLIO 3aTpaueHo Ha HArpeB Telus MPU MOCTOSHHOM 00bheMe
V=20 n, ecnmu ero gaBnenue Bo3pocio Ha 400 k[1a? OTBer: 12 k/[x.

39. Kakoe xonm4ecTBO TEmIOTHl MOTpedyercs, 4Todbl HarpeTs § Moib Boxopona Ha 100 K
MpY NMOCTOSAHHOM AaBieHun? OrBer: 23,3 k/xk.

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

Kon Pe3ysbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
KOMIIETeHIIH U Conep:xxanue KoMNeTeHUH
OIIK-2 Crnioco0eH BBISBIIATH €CTECTBEHHOHAYUHYIO CYLTHOCTh ITPOOIIEM,

BO3HHMKAIOIMMUX B XOAC HpO(I)CCCHOHB.JIBHOfI ACATCIIbHOCTU, U IIPUMCHATD
COOTBCTCTBYIOH_II/Iﬁ @HSHKO'M&TCM&TI/I‘IGCKI/II‘/‘I alrapar i ux
(1)OpMaJ'II/ISaI_[I/II/I, aHaJIn3a U IIPpUHATHUA PCIHICHUA

Tunosble TeopeTHyecKHe BONPOCHI K IK3aMeHY M0 JUCHHUILINHE

1. Beluucienue MpoHAEHHOIO IyTH NMpPHU HEPAaBHOMEPHOM JBMKEHMM MaTepUalbHOM
TOYKHU.

2. lentp m™acc. VYpaBHeHME JBWXKEHMS IeHTpa wmacc. Cucrema LEHTpa Macc.
PeakTuBHOE nBUXKEHUE.

3. KpusonuneiiHoe nBMXEHHE MaTepUaNbHON TOUKU. TaHreHLIMAIbHOE U HOPMAJIbHOE
YCKOpEHHE.

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

5. Pabota cunsl u MouHOCTh. KrHETHYECKast S3HEPIHsl TOCTYNATEIbHOTO IBUKEHHUSL.

6. Kunernueckas »sHeprus Tena, BpallAIOMIErOCs BOKPYI HEMOJBM)KHOM oOcCH.
Kunernyeckas s3Heprust pu MIOCKOM JABH)KEHUU.

7. Cobonnsie ocu. I'mpockomn. IIpeneccus rupockona.

8. IlpyxuHHBIH, QU3NUECKUN U MATEMATHUYECKUN MAsTHUKHA. DHEPTHUS TAPMOHHYECKOTO
OCLWJIIATOpA.

9. CrnoxeHre OMHAKOBO HANPABICHHBIX M B3aUMHO TIEPIICHINKYIISIPHBIX KOJICOaHMIA.

10. DkcnepuMeHTanbHOE MOATBEPKICHUE pacipeneneHuss Makcpemia: onsltel Lltepna
u Jlammepra.

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

12. Anwmabarnblii npouecc, ypaBuenue [lyaccona.

13. TemmoeMKoCTh WJICATBPHOTO Ta3a NpH H30OMpoleccax. YpaBHeHHWe Maiiepa.
Knaccuueckass MOJIEKYJIIpHO-KMHETUYECKAsh TEOPHS TEIIOEMKOCTH MJI€aJIbHOIO Ta3a M €€
OTPaHUYEHHOCTb.

14. Kpyrosoii npouecc (uuki). TermoBble aBUTaTeNd M XoMoAWIbHbIE MamuHbl. KIT/
uJeabHOM TerioBoil mamuHel. [{ukn Kapho.



15. DHTpomnus MaeaIBLHOTO Ta3a MpH OOpaTHMMBIX W HEOOPAaTUMBIX Mpoleccax. Teopema
Hepncra. Cratuctrueckoe TOJIKOBaHHE SHTPONMUHU. TepMoquHAMIKa HEOOPATUMBIX IPOIIECCOB.

4.2. llpome:kyTouHas atTecTauus B popme 3x3aMeHa (2 cemectp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl
KOMIIeTeHIIUH Coaepxxanue KoMIeTeH UM
OIIK-1 CnocoOeH npeICTaBUTh aJICKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHI

HAaY4YHYIO KapTUHY MHUpPa Ha OCHOBC 3HAHUS OCHOBHBIX l'IOJ'IO)KGHPIfI,
3aKOHOB U MCTOJI0OB CCTCCTBCHHBIX HAYK U MAaTCMATHUKHU

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. DOmnexrpuueckuil 3apsa U €ro cBoicTBa. 3aKOH COXpaHeHMs 3apsja. Bzaumonelicteue
3apsiioB. 3akoH Kymona.

2. DIeKTpOCTaTUYECKOE TI0Je, BEKTOp HANpsKeHHOCTH. [IpuMHuIMI cyneprno3unuu
ANIEKTPUUECKHUX ITOJIEH U €ro NIPUMEHEHHUE JJIs pacyeTa IMoJisl, CO31aHHOTO CUCTEMOM 3aps0B.

3. Ilorox BekTOpa HANpPSDKEHHOCTH 3JeKTpuueckoro mnois. Teopema [aycca s
ANIEKTPUUECKOTO MOJISI B BAKyyMe.

4. Teopema 0 LIUPKYJISLUU BEKTOPA HANPSHKEHHOCTH 3JeKTpudeckoro nos. [lorenuan
0JIs1 TOYEYHOT'0 3apsijia.

5. CBoOozaHble U CBsA3aHHBIE 3apslbl. Bekrop anexkrpuueckoro cMerieHus. Teopema
["aycca 1ist 3IEeKTPUUECKOTrO MO B JUJIEKTPUKE.

6. /JludnexkTtpuku, nHoSApU3anMs  AMAIIEKTPUKOB.  BekTop  HOISPU30BaHHOCTH.
DNEeKTpUYECKOEe I10JIe BHYTPU JUAJIEKTPUKOB. JluWaseKkTpuyeckass BOCIPUUMYHMBOCTD U
IIPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsiia B NPOBOAHMKE.  OJEKTPOCTaTUYeCKas  MHAYKIIHSA.
OneKTpuyeckas EMKOCTh YEAUHEHHOTO ITPOBOIHUKA, 2-X IIPOBOAHMKOB.

8. DnekrponBrmkymas cuia. 3akoH OMa U CONPOTUBJICHHE TIPOBOJHUKOB. 3akoH Oma B
uHTerpaiabHoi U AuddepenunansHoi Gopmax. 3akoH Oma A1 HEOTHOPOAHOTO yUacTKa LEeIH.

9. MomHnocts TOKa. 3akoH JDkoyms-JleHna B WHTerpasbHOW M IudQepeHInaIbHOR
dopmax.

10. Bekrop MarHWTHOW MHIAYKIMHA. MarHUTHOE ITOJIE PABHOMEPHO JABMKYIIETOCS 3aps/a.
3axoH buo-Casapa-Jlamnaca.

11. BzaumoneiicTBHE MPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 IMPKYISALUU BEKTOPA MHIYKIIMA MAarHUTHOTO MMOJIsl. 3aKOH MTOJTHOTO TOKA.

13. Tlorox Bekropa MarHWUTHOW WHAYKIMH. Teopema ['aycca miisi BEKTOpa WHAYKITUH
MarHuTHOTO nouid. KoHTyp ¢ TOKOM B OHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJIE.

14. SIBnenue AJIEKTPOMarHUTHOMN WHYKIUU. OnbIThI QDapanes. 3aKoH
ANEKTPOMarHuTHOM MHAyKuuu. ITpaBuiio Jlenna. Dnexkrponsuxymas cuina UHIyKIuu. 1lonHbiin
MarHuTHeI NOoTOK. Toku Dyxko.

15. SBnenune camomnaykumu. MuayktuBHOcTh. DJIC camomHayKuuu. MHIYKTHBHOCTD
COJICHOH 1.

16. B3aumuas wuHayknus. B3anMHas MHIYKTUBHOCTh. ODHEpPIus KOHTYpa C TOKOM.
IInoTHOCTB 2HEprUM.

17. HamaramuenHocts. TOKM HamMarHM4MBaHUsS. BeKTOp HampsyKEHHOCTH MarHUTHOIO
noJisi. Teopema o UPKYNIALNUY BEKTOpa HANPSHYKEHHOCTH MarHUTHOTO MOJIS.

18. VpaBHenume MakcBemna [uis 3JCKTPOMAarHWTHOTO OIS B MHTETPAIbHOW H
muddepeHnranbHoM Gopmax.




19. ludbdepennnanbHoe ypaBHEHHE JJICKTPOMATHUTHBIX KOJICOAHWM, €ro peIIeHHE.
Bunsl konebaHuit 1 UX XapaKTePUCTHUKH.

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

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccrosiHre MeXAy ABYMsI TOUEUHBIMU JIEKTPUUYECKUMU 3apsilaMi, €CJIM U3BECTHO,
YTO MPU YMEHBIIEHUH 3TOTO paccTosiHus Ha 50 cM cuiia B3aUMOJACHUCTBUS YBEIMYUBACTCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pammycom 15 cm Haxomutes 3apsg Q = 2 HKn. Omnpenenutsb
HANPSDKEHHOCTh £ 3JIEKTPOCTaTUYECKOro mojs Ha pacctosHuu I = 10 cM oT ueHtpa chepsl.
Ortger: 0.
3. Ha merammuyeckoit cepe pamgmycom 15 cm maxomutes 3apsag Q = 2 wvKn. Omnpenenutsb
HANPSDKEHHOCTh £ 3JIEKTPOCTATUYECKOro MoJig Ha nmoBepxHocTH cheprl. OTBer: 800 B/Mm.
4. Ha meramnuueckoit chepe paguycom 15 cm Haxoautces 3apsan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTh £ 3IEKTPOCTaTUYECKOro Mojs Ha pacctosHuu I = 20 cM OT ueHTpa chepsl.
OtBer: 450 B/m.
5. Merammueckuii map paauycom 5 cm Hecet 3apsan Q = 10 uKn. Onpenenuts noreHman ¢
AIIEKTPOCTATUYECKOTO 101l Ha noBepxHocTy 1mapa. Orser: 1800 B.
6. JlBe KOHIIEHTPHUYECKHE METAIUTMYECKUe 3apsoKeHHble cepsl pagumycamu R1 =6 cm u Rz = 10
CM HecyT cooTBeTcTBeHHO 3apsaanl Q1 = 1 HKi u Q2 = -0,5 uKi1. Halitn HanpsbkeHHOCTh E TOJIs
B TOUYKE, OTCTOSIIIEH OT 1eHTpa cep Ha paccrosHuUe 1 = 5 cM. OTBert: 0.
7. DIJeKTpUYecKoe II0JIe CO3JaHO JBYMsI OECKOHEYHbIMU HapalieIbHbIMU IIJIACTHHAMH,
HECYIIMMH PaBHOMEPHO paclpelelNeHHbli Mo miomamu 3apsn [ = 1uKn/m2. Onpenenuts
HanpsbkeHHOCTh E momnst mexy mnactunamu. OtBet: 0.
8. DnexTpuyeckoe TIoJie CO3[aHO JBYMS OECKOHEYHBIMH IapauIeIbHBIMH IUIACTUHAMH,
HECYIIMMH PAaBHOMEPHO paclpeeNeHHblii 1o mnomaan 3apsn [ =1 aKin/m2. Onpenennts
HanpspbkeHHocTh E nons BHe minactud. OTBer: 113 B/M.
9. TloTeHuuasn >TEKTPHUECKOTO OIS, CO3AaBAEMOT0 CHCTEMOI 3apsA0B, uMeeT BUA ¢ = a(X?-
y), tme a=1B/M%. Haiitu MOIy/ b HANIPSKEHHOCTH SIEKTPHUECKOTO MONA B TOUKE C
koopauHaTamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteMe CU 1 OKpyIiUTh ¢ TOYHOCTBIO J0
nByx 1ugp nocne 3angaroil. [OTBet: 2,24 B/m.
10. /Ia Toueunsix 3apsna +7,5 HKn n —14,7 uKn pacnonoxkensl Ha pacctosHuM 5 cMm. Haiitu
HaNPSDKEHHOCTD JIEKTPUYECKOIO TOJISA B TOUKE, HAXOMASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaNPsSHKEHHOCTh SJEKTPUYECKOTO IOJII B TOYKE, PACIHOJIOKEHHOM BJOJb
npsiMoi, coenuustoment 3apsiasl +10 HKn u +8 vKn u Haxoxsuieiics Ha paccrossHuu 12 cM oT
nepBoro u 8 cM oT BTOpOro 3apsizaa. Paccrosnue mexay 3apsaaamu 20 cm. Orser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOJATCS OJIMHAKOBBIE MOJIOKUTEIbHBIE 3aPsIbl
2 uKn. OnpenenuTh HaPSHKEHHOCTD AJIEKTPHUECKOTO TOJIs B IeHTpe kKBaapaTa. Oreer: 0.
13. Paccrosuue | mexny 3apsinamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHnman ¢ most
CO3/IaHHOT'O JMIIOJNIEM B TOUKe, yAajJeHHO! Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsijia.
Ortaert: 0.
14. lunons ¢ »3ieKTpUYecKUM MOMEHTOM p =75 nKia'M CcBOOOAHO YyCTaHABIMBAaeTCS B
OJIHOPOJHOM DJJIGKTPUYECKOM TToJie HanpsokeHHocThio E = 80 kB/M. Bperamcnuts paboty A,
HE00XO0IMMYIO Ul TOTO, YTOOBI HOBEPHYTH TUMOJIb Ha yroia o = 90°. OTBet: 6 MK /[x.



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 paauyc BHemHe# R2 = 3 cM, nusnextpuk — mapadus (¢ = 2)? OrTBer: 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. IIpsimoit mpoBoa, Mo KoTopomy Teuet Tok 1=1 kA, pacronoxkeH B OAHOPOJHOM 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 M3 TMOCIEIOBATENLHO 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.

Kon Pe3yibTaTbl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMBbl
KOMIIECTeHIIUH Coaepxanue KOMIeTeH M
OIIK-2 CniocoOeH BBISIBISATH €CTECTBEHHOHAYYHYIO CYIITHOCTH MPOOJIEM,

BO3HHUKAIOIINX B X0J1€ MPOPECCHOHATBHON JEATETLHOCTH, U IPUMEHSATH
COOTBETCTBYIOIINI (PU3UKO-MATEMAaTHICCKUIN armapar JJis ux




(bopManmam/m, aHaJIn3a U MPUHATUS PCIICHUA

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 TUCHUILIMHE

1. TloTeHIMAIBHOCTh JJNEKTpUYECKOro mois. Pabora mo mepeMerieHuio 3apsaa B
3neKTpruueckoM noie. [loTennuanbHas 3Heprus B3auMOJICHCTBHS SJIEKTPUUYECKHUX 3apsI0B.

2. Cas3p MEXAY NOTCHIUAIOM U HANPSHKEHHOCTBIO.

3. Ilpumenenue Teopembl [aycca s pacyera SJIEKTPUYECKUX TIOJIEH, CO3IaHHBIX
TOYEYHBIM 3apsI0M, PAaBHOMEPHO 3apsHKEHHBIMH IUIOCKOCTBIO, c(hepoil, HUTHIO, LUIMHIPOM,
1apoM.

4. BpluuciaeHue NOTEHIHMANA 10 HANPSYKEHHOCTHU AIEKTPUUECKOTO MOJIA.

5. DIeKTpUYeCKUd MOMEHT JUIOois. TOYeUHBIH JHUIONb. ODJEKTPUYECKOE II0JIe
TOYEYHOT'O JUIONS U €r0 pacyeT Ha OCHOBE MPHHILMIIA CYNEPIO3ULNUA. DINEKTPUUECKOE M10JI€ Ha
OCH JMIOJIS U B HAIIPaBJICHUH, IEPIICHIUKYJIIPHOM K OCH JIUIIOJIS.

6. DJeKTpuYecKHii AMIOIb B OJHOPOJHOM M HEOIHOPOIHOM 3JIEKTPHUYECKOM IIOJIE.
[loTeHumanbHas SHEPrUs JUIOJIA.

7. VYcnoBus i1 BEKTOpa HANPSHKEHHOCTH BJEKTPUYECKOro TMOJMsl M BEKTOpa
AIEKTPUYECKOTO CMEILEHUS HAa TPAHUIIE JIBYX IUAJIEKTPHUKOB.

8.  CernerodieKTpUKH, UX CBOMCTBA. JIMDIEKTPUYECKHIA THCTEPE3HC.

9. KonaeHncaropsl, BUIbl KOHICHCATOPOB. OHEPrusi 3apsLDKEHHOTO IMPOBOJHUKA,
KOHJIEHCATOpa. DHEPTrusl MEKTPUIecKoro nojist. O0bemMHas INIOTHOCTh YHEPTHUH.

10. Knaccuyeckue OmbIThI IO OOHAPYKEHHUIO U OOBSICHEHUIO MEXaHN3Ma BO3HUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHUS OJJIEKTPUUYECKOTO TOKA. XapaKTePUCTHKU
3IEKTPUYECKOrO TOKA: CHJIa TOKA U IIJIOTHOCTh TOKAa. YpPaBHEHUE HEMPEPHIBHOCTH.

11. PasBerBnenHnsle nnekTpuueckue nenu. [Ipasuna Kupxroda.

12. KBasucranuoHapHbeie TOKU. IIporecchl ycTaHOBIEHHsS TOKa MpH 3apsie, pa3psae
KOH/JIEHCATOopA.

13. IIpumenenue 3akoHa buo-Caapa-Jlamaca it pacyera MarHUTHOTO TOJISI IPSIMOTO
IIPOBOJHMKA C TOKOM, KPyTOBOT'O MPOBOJJHUKA C TOKOM.

14. JleiicTBue MarHMUTHOTO Ha JBWKYIIuiics 3apsaa. Cuna Jlopenna. Oddexr Xomna.

15. IlpumeHeHHe 3aKoHA IOJHOTO TOKa JJIsi pacuéra MAarHUTHOTO TOJSI COJIEHOW/JA,
TOPOMAJIBHON KaTyIIKH.

16. Pabora o nmepeMenieHnio NpOBOAHNKA M KOHTypa ¢ TOKOM B MAarHUTHOM TIOJIE.

17. V3meHeHue cuiabl TOKa TMpH Pa3MbIKAaHMM/3aMbIKAHMW II€TIH, COJep Kaliei
WHAYKTUBHOCTD.

18. VYcnoBus A BEKTOPOB MHAYKLUMHU U HAMPSDKEHHOCTH MarHUTHOTO IMOJISl HA FPaHUIle
JIBYX MarHeTHKOB.

19. ua-, mapa-, peppo MarHeTUKU: OCHOBHBIE XapaKTEPUCTHKH.

20. /luBepreHuuss W pOTOp BEKTOpa WHIYKIMH MarHUTHOro Tmoiisi. Buxpesoe
IIEKTPUYECKOE M0JIE, TOK CMELICHUS. DIEKTPOMAarHUTHOE TOJIE.

4.3. IIpome:xkyTouHasi arTectanus B popme 3x3amena (3 cemectp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHI[ UM Conep:xaHue KOMIeTeHIUI
OIIK-1 Crnioco0eH npecTaBUTh aJeKBATHYIO0 COBPEMEHHOMY YPOBHIO 3HaHUMN

HAY4YHYIO KapTHHY MHPA Ha OCHOBE 3HAHUSI OCHOBHBIX MOJIOKEHUH,
3aKOHOB M METOJOB €CTECTBEHHBIX HAYK U MAaTEMATUKHU




Tunosble TeopeTHYEeCKHE BONPOCHI K IK3aMeHY M0 JUCHHUILINHE

1. Pacnpocrpanenue BosH B ymnpyroil cpeae. IlpononbHble M IONEpPEYHBIE BOJIHBI.
YpaBHeHHE TUIOCKOW W cdepudeckold rapMoHudeckux BoiH. PaszoBas ckopocTh. BomHoBOE
ypaBHeHHe. DHeprus BouHsbl. [IpuHumn cynepnosunuu BoiH. CTosgune BOJIHBI.

2. BonHoBoe ypaBHeHHME Ui DIEKTPOMArHUTHOW BOJMHBL. OCHOBHBIE CBOWCTBa
IEKTPOMAarHUTHBIX ~ BOJH. OHEPrus JJICKTPOMArHUTHBIX BOMH. Bekrtop IlolHTuHHrAa.
VHTEHCUBHOCTH BOJIH.

3. BpemenHas u npocTpaHCTBEHHass KOrepeHTHOcTH. CTeneHb KOI€peHTHOCTH.
WNutepdepennus nyx BonH. Untepdepenuus ceera. [llupuna narepdepeHIIMOHHOM MOJIOCH.

4, Judpakmus ceera. [Tpuniun [oiirenca-dpenens.

5. [EcrecrBennslii W mossipu3oBaHHBIN CBET. 3akoH Maioca. CTeneHb MOJSPU3ALNU
CBETAa.

6. Ilomspusauus npu OTpaKEHUU U MperoMiieHnu. 3akoH bprocrepa.

7. PacmpocTtpaHeHue cBeTa B MONIOIIAIOMIMX cpenax. 3akoH byrepa. [lucnepcus cBerta.
HopmasibHas u anoMasnpHas qucrepcus.

8. TemnoBoe wH3IlyueHHME M €ro XapaKTePUCTHKH. 3aKOHbI TEIJIOBOIO H3IY4YEHHUS.
I'mnioresa [1nanka. @OTOHBI.

9. KopmyckynsipHO-BOJIHOBOM ayanu3M cBeta M Marepuu. Iumnoresa ae bpoiins.
Hexkotopsie cBolicTBa BoaH ae bponns.

10. BonHoBble cBoiicTBa MHKpouyacTUl. Jludpakius >IEKTPOHOB. [TpuHumn
HeonpeaeneHHocTu [eiisenoOepra.

11. BonnoBas ¢yHkuus u ee pusnueckuit cmpicia. HopMupoBka, cTaHIapTHBIE YCIOBHSL.
Cyrniepno3uiys COCTOSIHUI B KBAHTOBOW MEXaHHKE.

12. Yactuua B OJHOMEpPHOW MPSMOYTOJIBHOM MOTEHUUAIBHOW siME C OECKOHEYHO
BBICOKMMU CTeHKamH. [IpoxokjaeHue dYacTuilbl CKBO3b MOTEHIMAIBHBIN Oapbep. JIMHEWHBIN
FapMOHMYECKHUI OCLUILIATOP.

13. Arom Peszepdopna-bopa. DHeprernueckue ypoBHH. ATOM BOAOpOAa B KBAaHTOBOM
MEXaHUKE.

14. KBantoBbie umucia d3nekTpoHa B arome. CnuH anekTpoHa. CHUH MHUKPOYACTHIL.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue 3JIEKTPOHOB 10 DHEPrETHYECKUM
ypoBH:M B aromax. [lepuonnueckas cuctema 3J€MEHTOB.

15. Tlonatue o KBaHTOBBIX cTarucTukax boze-DiiHmrelina u  ®epmu-/lupaka.
BrIpoKIEHHBIN 2JIEKTPOHHBIN a3 B MeTaJUIaX.

16. Pa3mep, cocTtaB u 3apsa aTOMHOTO a1apa. Jledext maccel U 3Heprus cBs3u saapa. CrnuH
A]lpa ¥ €r0 MAarHUTHBIA MOMEHT. SnepHsle cuibl. Monenu siapa.

17. O6mme cBoiicTBa 3MeMeHTapHbIX YacTHll. Kiaccudukanus sneMeHTapHbIX YacTHI.
Yactuupl u  aHtuyactuibl. CHIIBHOE, 3JIEKTPOMAarHUTHOE, CJ1ad0€ U TPaBUTALMOHHOE
B3aMMOJICUCTBHS.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Ha nytu cBeroBoil BOJHBI, WAYIIEH B BO3AyXe, MOCTABWIN CTEKISHHYIO IIACTHHKY
(mokazarenb TMpeIoMIIeHHUs cTekaa paBeH 1,5) tommmHOM 1 mMMm. Ha CKONBKO W3MEHHUTCS
ONTHUYECKas JJIMHA ITyTH, €CJIM BOJIHA MMAIa€T Ha TUIACTUHKY HOpMaibHO. OTBeT: 0,5 MM.
2. Haiitn Bce mmuubl BonH Buaumoro ceera (ot 0,76 nmo 0,38 MxMm), KOoTOpble OynyT
MaKCHMaJbHO YCHUJIEHBI MPU ONTHYECKOW Pa3HOCTH XO0Jla UHTEePPEpUPYIOMIUX BOJIH, paBHOM 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosiaue d mexny aByms mensmu B onbite FOHra paBHo 1MM, paccrosinue | ot menei
710 9kpaHa 3 M. OnpenenuTs JJIMHY BOJHBI A, UCITyCKaeMON MCTOYHUKOM MOHOXPOMAaTHYECKOTO
CBeTa, ecliu MHpuHa b uHTEepdepeHIIMOHHBIX MoJI0C Ha SKpaHe paBHa 1,5 mm. OTBet: 0,5 MKM.



4, Ha wmpimpHyto mieHky (N = 1,3), HaxoAsImIyrocs B BO3yXe, MaaaeT HOPMAIbHO IyYOK
aydeit 6enoro cera. [Ipu kakoil HaMMEHbIIEH TONMIIMHE O TUIEHKU OTPa)KEHHBIN CBET C JUTMHON
BoHBI A = 0,55 MKM oOKaxkeTcs MaKCHMalbHO YCHUJICHHBIM B pe3yjbTare HHTEPPEpEeHINN?
OtBet: 0,1 MKM.

5. Paccrositaue Arz,1 M1y BTOPBIM U NIEPBBIM TEMHBIM KoJbIIaMi HbI0TOHA B OTpaKeHHOM
ceere paBHO 1 M. OmpenenuTs paccTosHue Arip9 MEXAY JIECATHIM U JCBITHIM KOJIBLIAMH.
OtBert: 0,39 MMm.

6. Ha mens mupunoii ¢=0,05 MM mamaer HOpManbHO MOHOXpomaruyeckuii cBeT (A=0,6
MKM). Onpenenuts (B rpagycax) yroi ¢ Mexay IepBOHAaYaJIbHBIM HAIIPaBICHUEM IIy4Ka CBETa U
HalpaBJICHUEM Ha YETBEPTYIO TEMHYIO AU(pakuoHHy0 rojocy. OtBer: 2,75°.

7. CKOJIPKO IITPUXOB HA KXl MUJUTUMETP COJEPKUT NU(PaKIMOHHAS PELIETKA, €CIH
npu HaOMIOJEHUHM B MOHOXpoMmaTtuueckoMm cBere (A=0,6MKM) MaKCUMyM MSTOrO TMOpsAKa
oTKJIOHEeH Ha yroa ¢=18°? Orset: 100.

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

9. CKONBbKO IITPUXOB HA KAXKIBIM MUJUTUMETP COACPKUT TUGPAKIMOHHAA PEUIETKa, eCIH
npu HaOmOJeHNH B MOHOXpoMarudyeckoMm cBere (A = 0,6 MKM) MakCUMyM TPEThEero MopsaKa
OTKJIOHEH Ha yroa @ = 21°? Orset: 200.

10. [Ty4oK eCTeCTBEHHOTO CBETa, WAYIIUIA B BOJE, OTPaKaeTCs OT IpaHu aamasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie majzeHus o (B rpajaycax) OTPaKCHHBIA CBET
TOJIHOCTBIO osApu3oBan? OTBer: 61,2°,

11. VYrou bprocrepa ogp Ipy NaJACHUU CBETA U3 BO3/lyXa HA KPUCTAJI KAMEHHOM COJIM PaBEH
57°. Onpenenutsh CKOPOCTh CBETa B 3TOM Kpucrtasuie. OrBer: 194 Mm/c.
12. IIpenenbHbIl yrojg o IIOJIHOIO OTPAXEHUs IIydKa CBETa HA TPAHMIE KUAKOCTH C

BO3yxXOoM paBeH 43°. Omnpenenuth yron bproctepa agp, (B Trpamycax) aias majieHds Jyda W3
BO3/yXa Ha MMOBEPXHOCTH ATOH KUAKOCTH. OTBet: =55°45".

13. VYron Mexay TIaBHBIMH TUJIOCKOCTSIMHU TOJIsIpU3aTOpa M aHaiu3atopa cocrasiser 30°.
Onpenenuth W3MEHEHHE WHTEHCHBHOCTH MPOIIEAINIETO Yepe3 HHUX CBETa, €CIIH Yrojl MEeXIy
[JIaBHBIMU IJIOCKOCTSIMU IOJIIpU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenens nossipuzaiuu P gactuuno-nonspuszoBanHoro ceera paBHa 0,5. B ckonbko pas
OTJIMYAeTCd MaKCHUMallbHasi MHTEHCHBHOCTh CBETa IPOINYCKAaeMOIo Yepe3 aHaiu3aTrop, OT
MuHUMalibHOM? OTBeT: 3.

15. OrnpenemmTh Temreparypy, Ipy KOTOPO 3HepreTyeckas CBETUMOCTb R> abCOMOTHO YepHOro
Tena pasHa 10 kBr/m2. Otser: 648 K.

16. IToTok sHeprum, W3Iy4acMblii W3 CMOTPOBOIO OKOIIKA IUIABWIBHOM Iieun, paBeH 34 Br.
OrnpeieuTh TeMIepaTypy TIedH, eciH IIoMa b OKOITKa cocTaBseT 6 cm2. Otser: 1000 K.

17.  Bo cKonbKO pa3 Haio YBEIMUHUTH TEPMOAMHAMHYECKYIO TEMITEpaTypy aOCOIIOTHO YEPHOTO Tena,
9TOOBI €r0 SHEPreTIecKasi CBeTUMOCTh B3pocia B 16 pa3. OtTser: 2.

18.  Ha kakyro WMHY BOJHBI MPUXOIUTCS MAKCUMyM CHEKTPaIbHOM IUIOTHOCTH 3HEPreTHYecKOn
CBETMMOCTH aBCOMIOTHO YepHOro Tena npu Temmeparype 0°C. Orser: 10,6 Mim.

19. Onpenenuth JUIMHY BOJHBI CBeTa, oOiydaromiero Qortokarox ¢ paboToi BbIXO/A

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

20. Ha moBepxHocTh (hoTOKaTOMa MajgaeT MoHOoXpomarndeckui cBeT (A =310 am). YToOBI
MPEKPATUTh OMHUCCHIO JJIEKTPOHOB, HYXKHO TMPHJIOKHUTh  3aJEPKUBAIONIYI0  Pa3HOCTh
norennuainoB U He mernee 1,7 B. Onpenenuts padboTy Bbixoaa B 3B. OTBet: 2,3 3B.

21. YacTuia HaxoAUTCA B MOTEHIMAIBHOM siluKe. HallTu OTHOLIEHHE Pa3HOCTH COCETHUX



SHEpreTudeckux ypoBHeil AEn+1n kK sHepruu En yactuisl B cayyae N = 5. Oreert: 0,44.

22. YacTuna HaxoAUTCA B MOTEHUMAIBHOM silIuMKe. HallTu OTHOLIEHHE Pa3HOCTH COCEIHUX
SHEpreTuuecKkux ypoBHeil AEn+1n K sHepruu En yacTuiisl B ciayyae n — . OrBert: 0.

23. Ornpenenuth XOJUIOBCKYHO Pa3HOCTh MOTEHIMAJIOB MEXAY TpaHsSIMU KPEMHHUEBOIO
obOpasma mmmpuHOi | =2 cM, MOMEIIEHHOr0 B OJHOPOJHOEC MAarHHUTHOE MOJE C HHIYKIMEH
B = 0,3 Tu, mpu mpomycKaHKH TOKa IIOTHOCTHIO j = 2 A/M?. [Toctosinnas Xomma Ry = 0,1 M¥/Ko.
OtBet: 1,2 MB.

24. Onpenenuth MOCTOSHHYIO XOJIa METaUIMYECKOTO o0pasla, eciad KOHIICHTPAIUs
Hocureneii 3apana N =4,1-10%° M3, Oreer: 0,015 m3/Kun.

25.  Kakas yacTe (B %) HAuanbHOTO KOJNHMYECTBA aTOMOB PaJMOAKTHBHOTO aKTHHHUA “2°Ac
octanetcs uepes S5 cyt? [lepuon nomypacmana 10 cyrok. OTBer: 71 %.

26.  Tlocrosmmas pacmaga A pyoumus ®°Rb pasma 7,7-10% ¢, Ompenenurs ero mepuon
nosypacnazaa 112 B MunyTax. OrBet: 15 MuH.

27.  3a oIMH TOJA HAYaJIbHOE KOJIMYECTBO PAJMOAKTUBHOTO HM30TOMA YMEHBIIWIOCH B TPH
pa3a. Bo ckojbKo pa3 OHO yMeHbIIUTCS 3a 1Ba rona? OTeet: 9.

28. 3a Bpems t = 8 cyrt pacnanock k = 0,75 HavanbHOr0 KOJUYECTBA fAJIEP PAAHMOAKTHBHOTO

u3oromna. Onpenenuts nepuo noiypacmnana 112. OTBer: 4 qHs.

6] ; 9 4
29.  Snepmas peakums mmeer Buy Ll +?—> Be+"He  Oppenennts maccosoe wmcno
HEJIOCTAIOMIETO dieMenTa. OTBeT: 7.

12 2 11
30.  Snepmas peakums umeer Buy C+ H—>?+7B . Onpenenure maccoBoe umcio
HeJocTarolero seMenra. OrBer: 3.

Kon Pe3ysbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl
KOMIIETeHIIHU U Conep:xxanue KoMNeTeHUH
OIIK-2 Crnoco0eH BBISBIATH €CTECTBEHHOHAYUHYIO CYITHOCTh MTPOOIIEM,

BO3HHKAKOIMMUX B XOC HpO(i)eCCHOHaHBHOIZ ACATCIIbHOCTU, U IIPUMCHATDH
COOTBeTCTBYIOH_II/Iﬁ q)H3HKO'MaTeMaTquCKHﬁ arrapar Ijis ux
(I)OpMaJ'II/ISaI_[I/II/I, aHaJIn3a U IMPUHATHUS PCIICHUA

Tunosblie TeopeTHYeCKHE BONPOCHI K IK3aMeHY 110 IUCHHUILIHHE

1. Cnocob6bl HaOmoneHuss MHTEppepeHIMH cBera. JIByXiydeBas HHTephepeHIus.
WUnrtepdepeniuss B TOHKUX IIeHKaX. [lolockl paBHOro HakJioHAa M PaBHOM  TOJIIUHBI.
WutepdepomeTpsl.

2. Meton 30 ODpenens. dudpaxnuss DpeHens Ha KpyrJIoM OTBEPCTHH. 30HHAs
IUTACTUHKA.

3. Mudpakuus @payrrodepa Ha menud 1 MHOTUX Meisx. JJudpakunonnas penerka.

4. Jludppakuus Ha nOpocTpaHCTBeHHOW pemetke. Popmyna Bynbda-bparros.
Pa3penraromas cnocoOHOCTh ONTHYECKUX TPHUOOPOB.

5. DKClIepHMEHTAlbHOE TOATBEpPKJIEHHE KBAaHTOBBIX CBOMCTB CBeTa: BHEIIHUM
dororpdext: apdpext KomnroHa.

6. KsanroBble ypaBHeHHs JBWkeHUs (oOmee ypaBHenue Lllpenunrepa, ypaBHeHUe
[penunrepa as CTallMOHAPHBIX COCTOSTHUM).

7. DHepreTMueckue 30HbI B KPUCTAJUIAX B MPHUOIMKEHUM CHIIBHOW CBS3U. MeTaibl,
MIOJIYITPOBOJITHUKH M TUDJIEKTPUKH 110 30HHON TEOPUHU.

8. CoOcTBeHHas U MPUMECHAsE TPOBOAUMOCTD MTOIYITPOBOJHUKOB.

9.  ®OTONMPOBOAMMOCTH MOIYITPOBOTHHKOB.

10. KoHTakT IBYX METAJJIOB MO 30HHOH TEOpUH. TepMO3IEKTpHUUECKHE SBICHUS U UX
IIPUMEHEHHE.



11. BeimpsiMieHue MepeMEHHOT0 TOKa Ha KOHTAKTe METaJUI-II0TyIPOBOJHUK.

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

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

14. SInepuble  peakuumu. OHepreTuuyeckas cxema sAepHbIX  peakuuil.  [lytm
MCIIOJIb30BaHUS SIIE€PHON IHEPTHH.

OnepaTtop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOW MOAMMCHIO

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




