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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUAIBl — 3TO COBOKYIHOCTh Y4YEOHO-METOJUYECKHX MAaTepUaAIOB
(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(hopMyJIMPOBAaHHBIM C YYETOM COJEPKaHHS y4eOHOW MUCHUIUIMHBI U PEIICHHE MPAKTUYECKUX
3ajad.

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTh KaXKJJOW KOMIOTEHUUH (WIM €€ 4acTH) B paMKax OCBOCHHUS JaHHOM
JVICIATUTMHBI OIICHUBAETCS B TIPOIIECCE MMPOBEICHHS dK3aMeHa B popMe OaTbHONH OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPY>KUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE TPOIPaMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIA C JOIOJIHUTEIbHOU
JIUTEPATypoil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTABJISIECTCS
CTyJ€HTaM, YCBOMBLIMM B3alMMOCBSA3b OCHOBHBIX IIOHATHH IHUCLUMIUIMHBI B MX 3HAUYECHUU IS
npuodperaeMoii npodeccu, MPOSBUBIINM TBOPUYECKUE CIOCOOHOCTH B MOHMMAHUU, U3JI0KEHUN
U MCII0JIb30BaHUU y4eOHO-IIPOrpaMMHOT0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrPaMMHOI0 MaTepuaa, yCIEIHO BhINOIHIONINN IPeSyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JIMTEPATYPY, PEKOMEHJOBAaHHYIO B mporpamme. Kak mpaBuio, oneHka
«XOpOILO» BBICTABIIAETCSA CTYACHTAM, MOKA3aBIIMM CHUCTEMATHUYECKUH XapakTep 3HAHUN I10
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,
MPEAYCMOTPEHHBIX MPOrpPaMMOM, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBuino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JOIIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE U IIPU BBINOJHEHHUHM 5K3aMEHALMOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMH 3HAHUSMU JJI UX YCTPaHEHUs O]l PYKOBOACTBOM
IpenoaaBaTes;

«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, €CIU CTYJIEHT He
BBITTOJIHWJI W/WIIM HE 3alUTUII J1a00opaTopHble pabOoThl, MPEAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U He BiaJeeT NpuoOpeTaeMbIMH B IpOLECcCEe MPAKTHUUYECKUX 3aHATUI HaBBIKAMU
pemeHus (PU3NYECKHX 33714 110 TeMaM TEKYILEro CeMecTpa.



3 ITACIHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCIUIIJIMHE

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 JBU)KEHHUS OIIK-2
1.3 | lunaMuKa MOCTyIaTeIbHOTO U OIIK-1 DK3aMeH
BpalIaTeIbHOTO JIBHXKCHHUSI OIIK-2
1.4 | 3akoHBI cOXpaHEHUS OIlK-1 DK3aMeH
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 DNEeKTpUUECTBO
3.1 | DnexrpocraTuka OIIK-1 OK3aMeH
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 | DAeKTpOMAarHUTHAS HHYKIIHS 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 OIIK-1 DK3aMeH
OIIK-2
7 AToMHas U siiepHast pusmnka




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 Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEeHIIMH Conep:kanue KOMIeTeHIU
OIIK-1 Crnioco0eH npeaCcTaBUTh aJIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI

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

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHUIINHE

1. MarepuanbHas touka. Cucrema otcuera. Ilyte. Ilepememenue. CxopocTh Hu
YCKOPEHHME MaTepualbHON TOUYKH, UX POEKLIUU HA KOOPAUHATHBIE OCH.

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

3. I'panHunpsl NpUMEHUMOCTH HBIOTOHOBCKOM MexaHukH. IlepBbiii 3akoH HproToHa.
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
NOTEHIMaNbHOU SHeprun. [TomHas MmexaHndeckasi SHEprusl.

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. MoOMEeHT CHJIbl, MOMEHT UMITYJIbCA. 3aKOH COXPaHEHHs] MOMEHTa UMITYJIbCa.

9. OCHOBHO 3aKOH JMHAMHUKHU BPAIIATEIILHOTO JABHKCHUS.

10. MomeHT uHepLuy, ero cBoiicTBa. Teopema IllTeltHepa.

11. Hpuamun otHocutensHOoCcTH [ammnes. IlpeoOpazoBanue [amumnes. Kmaccuueckas
TeopeMa CIIOKEHUS CKopocTel. THBapuaHTHOCTD 3aKkOHOB HBIOTOHA B MHEpPLUATIBHBIX CUCTEMAX
oTcyera.

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

13. PenATUBUCTCKHIA 3aKOH TPEOOpa3OBaHUS CKOPOCTH. PENSTHBUCTCKAN HWMITYIIBC.
PenstuBucTckoe ypaBHEHUE OUHAMHUKU. PENSTUBUCTCKHE BBIPDAKEHUS I KUHETHMYECKOM U
MIOJIHOM dHEprun. B3auMoCBs3b MacChl ¥ SHEPTHH.

14. TlonsiTue O HeWHEepUUANbHBIX cucTemax orcyera. Cunel uHepuuu. [IpuHUUI
SKBMBAJICHTHOCTH OWHINTEIHA.

15. Tuddepenunanbuoe ypaBHEeHHE CBOOOTHBIX TapMOHHYECKHUX KoJeOaHMH M ero



peleHue.

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

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

18. Craructuueckuit u TEPMOIUHAMUYECKUN METOZBI UCCIJICJOBAHHS.
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 YypaBHEHHME COCTOSHHMS uieanbHoro rasa (ypaBHeHue Kianeiipona-
Menneneesa). M3omporecchl.

22. 3axkoH MakcBenna Ui pacrpesieleHusi MOJIEKYJl MJIeaJIbHOTO ra3a 1o CKOpOCTSIM U
SHEprusiM. XapakTEpHbIE CKOPOCTH JIBHIKEHUSI MOJIEKYJ UI€aIbHOIO Ta3a.

23. Ilpunnun geranbHOro paBHoBecus. bapomerpuueckas ¢opmyna. 3akoH boibimana
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 AUCHHUILIHHE
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. JIBr>keHHe MaTepruanbHON TOUKH 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c2. OnpenennTh yCKOpPEHHe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOUKM 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. Halitn MOMEHT MHEpIMH TOJIOr0 HWJIMHAPA MAacCOU 2 KI' M PaAIUyCOM 5 CM OTHOCUTEIBHO
ero ocu cummetpun. Oteer: 0,005 kr-m2.

7. Halitn MomeHT mHepuuu mapa Maccod 5 kr m paguycoMm 10 cM OTHOCHTENBHO OCH,
npoxosmieil uepes ero uentp macc. Orser: 0,02 Kr-m?,

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

9. HaiiTu MOMEHT MHEepUMU CTEpkKHS MacCod 5 Kr W JUIMHON 1,2 M OTHOCHUTEIBHO OCH
TIEPIIEHIMKYIIAPHOM K CTEPIKHIO M TPOXOALIEH yepes ero cepenuny. Orer: 0,6 Kr-m2.

10. HailTh MOMEHT WHEepUMU CIUIONIHOTO IWIMHApPA MAcCOM 2 KI' W pPaAnycoM S cM
OTHOCHTENBHO ero ocu cummerpun. Orser: 0,025 Kkr-m?,

11. HalitTn MOMEHT mHepuuu cTepHsS Maccol 1,5 kr m mIMHONM 1 M OTHOCHTENBHO OCH
IEPIEHMKYIIAPHON K CTEPKHIO ¥ IpoXoasmieil uepes ero kouei. Orser: 0,5 Kr-m?,

12. BepeBka paspbeiBaeTcsi mpu MOABEIIMBAHUM K HEWl Tenma maccodt 36 kr. Temo kakoit

HanboNbIIeil MacChl MOKHO TIOJHUMATh Ha OTOH BepeBKe ¢ yckopeHueM 2 M/c2? Otaer: 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 BHAEC LWIMHIApa maccod 5 kr u paguycom 20 cMm 3a 4 ¢ OT Hayaua

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 pazm/c? OKONO OCH, HPOXOANIeH MNeprneHIUKyISpHO CTEPKHIO uepe3 ero
cepenuny. Onpenenutsh Bpamaromuii MomeHT. OrBet: 25 MH M.

18. [Tyns nmetut co ckopocteio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. IlpuHuMas mymo 3a IWIMHAPHK AMAMETpoM 8 MM, ONpeNeiuTh KaKyro JOJI0 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.  Manenbkuit mapuk Maccoir 100 r ABMXKETCS B TOPU3OHTAIBHON IUIOCKOCTH 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 € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OmHOpOAHBIM IWIMHAP KaTUTCS 0e3 NPOCKAIb3bIBAaHUS 10 TOPU3OHTAIBHOU

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

23. CHapsn macesl 50 Kr, JeTAIMA TOpU30HTAIBHO co ckopocThio 800 M/c, momagaer B
mwiargopMy Cc HECKOM M 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl Hocie IMomnaJaHus
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 majnaer kameHb Macchl 50 Kr u aBuxkercsa BMmecte ¢ miaatdopmoil. C
KaKOW CKOPOCTBIO TIOCTIE 3TOTO JBIKeTCs Tuiatopma? OTBet: 16 km/4.

25.  Ilnardopma B BHIe AMcKa Maccoll 4 Kr U paguycoM 12 cM Bpamiaercs IO HWHEPLUU
BOKPYI' BEpTHUKaJIbHOW OcH. BO CKOIBbKO pa3 yMEHBIIMTCS 4acTOTa Bpalll€HUs, €CIU Ha Hee
HOJIOKHTH KOJIbLIO0 Maccol 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 rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = AcCOS(wt+@o), rae A=5 cwm,
a ® = 2 ¢!, Haiftu makcumanbHoe yckopenue Touku. Oteer: 20 em/c?.

28. Haiitu nepuon koneGaHuii (u3MuUecKOro MasTHUKA, TMPEACTaBIAIOMIET0 co00it

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 BMectumocThiO 20 JT COAEPAKUT YIIIEKUCIbIA ra3 Maccod S00 T moj 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? Otger: 3,3 M3,

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



33. B 6ammone BMecTuMOCThIO 25 11 Haxonutces Bojopoxa mpu temmeparype 290 K. Ilocme
TOTO KaK 4YacTh BOAOpOJA HM3pacxXoJ0BajlM, NaBleHHEe B OawioHe moHusuiaock 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 xoamuecTBO TEIIOTHI MOTpedyeTcs, 4Todsl HarpeTs 1 Monb a3zora 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 JaBIEHUU TMPOUCXOAUIIO H300apHOE pACIIMPEHUE a30Ta, ECIIH Ha YBEIIMUCHUE
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 Bo3pociio Ha 400 kI[1a? OTBer: 12 k/x.

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

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
(I)OpMaJ'II/IBaI_[I/II/I, aHaJIn3a U IMPUHATHUS PCIICHUA

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. PaGota cunsl u MouHOCTh. KrHEeTHYECKast SJHEPIHsl MOCTYNATENbHOTO IBHKEHUS.

6. Kunernueckas »sHeprus Tena, BpalAIOMIETOCs BOKPYT HEMOJABM)KHOM  OCH.
Kunernyeckas sHeprust pu MmIOCKOM JABHKEHUU.

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

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

9. CnoxeHre OMHAKOBO HANPABICHHBIX W B3aUMHO NEPIICHANKYISIPHBIX KOJICOaHUA.

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

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

12. Anwmabarnblit npouecc, ypaBHenue [lyaccona.

13. TemmoeMKoCTh WJICATBPHOTO Ta3a NpH H30OMpoleccax. YpaBHeHHWe Maiiepa.
Knaccuueckass MOJIEKYJIIpHO-KMHETUYECKAss TEOPHUS TEIJIOEMKOCTH MJIEAJIbHOIO Ta3a M ee
OTPaHUYEHHOCTb.

14. Kpyroso#i npouecc (uuki). TemioBele ABUrareny U xoidoauibHble MamuHbl. KITJ]
uJeabHOM TerioBoil MmamuHbl. [{ukn Kapho.



15. DHTpomnus MaeaIBLHOTO Ta3a MpH OOpaTHMMBIX W HEOOPAaTUMBIX Mpoleccax. Teopema
Hepncra. Cratuctrueckoe TOJIKOBAaHHE SHTPONMUHU. TepMoquHAMIKa HEOOPATHUMBIX ITPOIIECCOB.

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

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

HAaY4YHYIO KapTUHY MHUpPa Ha OCHOBC 3HAHUS OCHOBHBIX l'IOJ'IO)KGHPIfI,
3aKOHOB U MCTOJ0OB CCTCCTBCHHBIX HAYK U MAaTCMAaTHUKU

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 IT0JIEH U €ro MPUMEHEHHUE )i pacyeTa oJisd, CO3/[aHHOT0 CUCTEMOM 3aps/IOB.

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

4. Teopema 0 LIUPKYJISLUU BEKTOPA HANPSHKEHHOCTH 3JeKTpudeckoro nos. [lorenuan
10JIs1 TOYEYHOT'0 3apsija.

5. CBoOozaHble U CBsA3aHHBIE 3apslbl. Bekrop anexkrpuueckoro cMerieHus. Teopema
["aycca nist SIEeKTPUUECKOTO MO B JUDJIEKTPUKE.

6. /[ludnexkTtpuku, HOISApU3ALMsA  AMAIEKTPUKOB.  BekTop  MONSPU30BaHHOCTH.
ONeKTpUYecKkoe Iojie BHYTPU JUAJIEKTPUKOB. Jluanekrpuyeckas BOCHPUMMYHUBOCTh U
IIPOHUIIAEMOCTb.

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

8. DnekrponBrmkymas cuia. 3akoH OMa U CONPOTUBJICHHE TIPOBOJHUKOB. 3akoH Oma B
UHTErpaiabHoi U AuddepenunanbHoil popmax. 3akoH Oma 11 HEOIHOPOJHOIO y4acTKa LIEMH.

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. BzaumoneicTBUE MPOBOJHUKOB C TOKOM. 3aKOH Amriepa.

12. Teopema 0 HIMPKYJIALUU BEKTOPA HHIYKIIMA MAarHUTHOTO MOJIs. 3aKOH MOJHOTO TOKA.

13. Tlorokx Bekropa MarHWUTHOW WHAYKIMH. Teopema ['aycca s BEeKTOpa WHIYKITUH
MarHuTHOTO noJid. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJIE.

14. SIBnenue 3IEKTPOMAarHUTHON WHIYKIUH. OmnbIThI ®dapanes. 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. B3auMHas HMHIYKTUBHOCTb. OHEpPrus KOHTYpa C TOKOM.
IInoTHOCTB 2HEprUM.

17. HamaramuenHocts. TOKM HamMarHM4MBaHUsS. BeKTOp HampsyKEHHOCTH MarHUTHOIO
nosst. Teopema 0 UPKYIALMK BEKTOPa HANPSHKCHHOCTH MarHUTHOTO MOJIS.

18. VpaBHenme MakcBemna [uis DJICKTPOMAarHUTHOTO TMOJS B HMHTETPAIBHOM H
nuddepennranbHON hopmax.




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

20. VYpaBHeHHE BBIHYXKJIEHHBIX KojieOaHuil. Pe3oHanc TokoB u HanpspkeHuid. [lonarue o
MIEPEMEHHOM 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. Onpenenutsb
HANPSDKEHHOCTh £ 3JIEKTPOCTaTUYECKOro mojs Ha pacctosHuu I = 10 cM oT ueHtpa chepsl.
Ortger: 0.
3. Ha meramnunueckoit chepe paguycom 15 cm Haxoautces 3apsan Q = 2 vKn. Onpenenutsb
HANPSDKEHHOCTH £ 3JIEKTPOCTATUUECKOro MoJis Ha nmoBepxHocTH ceprl. 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 3apsoKeHHbIe cepsl paguycamu 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. DJEeKTpUYecKoe II0JIe CO3J4aHO JABYMsI OECKOHEYHbIMH NapauleIbHbIMU IJIACTHUHAMH,
HECYIIMMH PAaBHOMEPHO paclpeeNeHHblii 1o muomaan 3apsan [ =1 aKin/m2. Onpenennts
HanpsbkeHHOCTh E monst mexay mactuaamu. OtBet: 0.
8. DnexTpuyeckoe TIoJie CO3[aHO JBYMS OECKOHEYHBIMH IapauIeIbHBIMH IUIACTUHAMH,
HECYIIMMH PAaBHOMEPHO pacmpeeNeHHbIi 1o miomaan 3apan [ =1 sKia/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 Ttoueunsix 3apsna +7,5 HKn n —14,7 uKn pacnonoxxensl Ha paccTosHuM 5 cM. Haiitu
HaNPSDKEHHOCTD JIEKTPUYECKOIO TOJISA B TOUKE, HAXOMASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
1 4 cM oT BrOporo 3apsaa. Oreer: 112 kB/m.
11. Onpenenuth HaANPSHKEHHOCTh DSJIEKTPUYECKOTO IOJII B TOYKE, PACIHOJIOKEHHOM BJOJb
npsiMol, coequnstoniei 3apsaael +10 HKi u +8 vHKn n Haxopsmelica Ha paccTosHuM 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 HaPSHKEHHOCT AIEKTPHYECKOTO TOJIs B IIeHTpe KBaapata. Orer: 0.
13. Paccrosuue | mexny 3apsinamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHnman ¢ most
CO3/JIaHHOT'O JAMIIOJNIEM B TOUKe, yAajJeHHO! Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsijia.
Ortaert: 0.
14. lunons ¢ dieKTpUYeCKUM MOMEHTOM p =75 nKia'M CcBOOOAHO yCTaHaBIMBAaeTCS B
OJTHOPOJTHOM DJJICKTPUYECKOM Tiojie HampspkeHHOCThio E = 80 kB/M. Bwruuciauts paboty A4,
HE00XOIMMYIO JUIS TOTO, YTOOBI HOBEPHYTH TUMOJIb HAa yroia o = 90°. OTBet: 6 MK /[x.



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

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

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

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

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

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

21. Cuna Toka B MPOBOJIHUKE U3MEHSIETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, roe k=0,5 Alc.
Haiitu 3apsa (, mpoTekaromuii 4yepes IMONEpeyHOe cedeHHe MpOBOJIHMKA 3a Bpems 7=1c.
OTtBer: 0,25 Ki1.

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

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

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

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

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

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

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

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

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

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

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

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

35. [Ipsimoit mpoBoa, Mo KoTopomy Teuet Tok 1=1 kA, pacronoxkeH B OAHOPOJHOM MarHUTHOM
10JIe MEPHEeHIUKYISIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosie Ha OTpe3oK
npoBoa junHou 1=1 M ecnu marauTHas uHayKuus B pasaa 1 Tn? Orser: 1000 H.

36. 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
1oJie Ha OTpe30K mpoBoja AmuHoi 1=10 cm ecnu marauTHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

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

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

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

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

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

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

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

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

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

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

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHI[ UM Conep:xaHue KOMIeTeHIUI
OIIK-2 CniocoOeH BBISIBIIATH €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJIEM,

BO3HUKAIOIIMX B X0/i€ MPO(EeCcCHOHANBHOM e TENbHOCTH, U IPUMEHSATh
COOTBETCTBYIOIINHN (PU3UKO-MaTEMaTHUECKUN anmnapar AJis ux




(bopManmam/m, aHaJIn3a U MPUHATUS PCIICHUA

Tunosblie TeopeTHYecKHE BONPOCHI K IK3aMeHY 110 JUCHUIIMHE

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

2. CBs3b MEXIy MOTCHIIMATIOM U HAMPSKEHHOCTBIO.

3. Ilpumenenue Teopembl [aycca nnsi pacdera IEKTPUYECKUX TMOJEH, CO3AaHHBIX
TOYCUHBIM 3apsOM, PAaBHOMEPHO 3apsDKEHHBIMH IJIOCKOCTBIO, C(Epoi, HUTHIO, IUIUHAPOM,
1apoM.

4. BpludcneHue NOTeHIMANA 0 HAMPSHKEHHOCTH JIEKTPUYECKOTO OIS,

5. DIeKTpUYeCKUd MOMEHT JUIOois. TOYeUHBIH JHUIONb. ODJEKTPUYECKOE II0JIe
TOYEYHOT'O JUIONS U €ro pacyeT Ha OCHOBE MPUHIMIA CYNEPIO3ULNH. DIEKTPUUECKOE TI0JI€ Ha
OCH JMIOJIS U B HAIIPaBJICHUH, IEPIICHIUKYJIIPHOM K OCH JHUIOJIS.

6. DJEKTPUYCCKUU JHIIONb B OJHOPOIHOM W HEOJHOPOJHOM OBJIIEKTPHYCCKOM IIOJIC.
[loTeHumanbHas SHEPrUs JUIOJIA.

7. VYcnoBusi Il BEKTOpa HANpPsDKEHHOCTH DJIEKTPUYECKOTO TOJs M BEKTopa
AIEKTPUYECKOTO CMEILEHUS HAa TPAHUIIE JIBYX IUAJIEKTPHUKOB.

8.  CernerodieKTpUKH, UX CBOMCTBA. JIMDIEKTPUYECKHIA THCTEPE3HC.

9. KonaeHncaropsl, BUIbl KOHICHCATOPOB. OHEPrusi 3apsLDKEHHOTO IMPOBOJHUKA,
KOHJIEHCATOpa. DHEPTHUs MEKTPUIECKOro 1oJisg. O0beMHas IIIOTHOCTb SHEPTUH.

10. Knaccuyeckue OmbIThI IO OOHAPYKEHHUIO U OOBSICHEHUIO MEXaHN3Ma BO3HUKHOBEHUS
AIIEKTPUUECKOTO TOKA. YCJIOBHS BO3HMKHOBEHHUS DJEKTPUYECKOTO TOKa. XapaKTEPUCTHUKU
3IEKTPUYECKOrO TOKA: CHJIa TOKA U IIJIOTHOCTh TOKAa. YpPaBHEHUE HEMPEPHIBHOCTH.

11. PaszBerBneHHble dniekTpuueckue uenu. [lpasuna Kupxroda.

12. KBasucranuoHapHbeie TOKU. [Iporecchl yCTaHOBIEHHS TOKa MpH 3apsie, pa3psae
KOH/JIEHCaTopa.

13. Ilpumenenue 3akona buo-CaBapa-Jlamnaca s pacueTa MarHUTHOTO TOJISL TIPSIMOTO
MIPOBOJIHUKA C TOKOM, KPYTOBOT'O IMMPOBOTHUKA C TOKOM.

14. ]leficTBMe MarHUTHOTO Ha ABIKYyIIHiics 3apsan. Cuna Jlopenna. Dddexr Xomna.

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

16. Pabota 1o nepeMenieHnto MPOBOHUKA U KOHTYypa C TOKOM B MarHUTHOM TIOJIE.

17. Vi3meHeHne cuiabl TOKa TIPH  pa3MbIKaHUH/3aMbIKAaHUHM  1I€TIH, COAep Kaiei
WHyKTUBHOCTbD.

18. VYcnoBus Ais BEKTOPOB MHIYKIUU M HAPSHKEHHOCTH MarHUTHOTO TOJISL HA TPAHUIIE
JIByX MarHETUKOB.

19. [lua-, mapa-, heppo MarHETUKU: OCHOBHBIE XapaKTEPUCTHKHU.

20. JluBepreHmuss ¥ POTOP BEKTOpa WHIYKIIMM MAarHATHOTO ToJsA. BuxpeBoe
ANEKTPUUECKOE MOJIE, TOK CMEIIEHHs. DIEKTPOMArHUTHOE 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 npeCcTaBUTh aIeKBATHYIO0 COBPEMEHHOMY YPOBHIO 3HaHUMN

Hay4yHYyI0 KapTHHY MHpa Ha OCHOBE 3HAHHS OCHOBHBIX MOJIOKEHHH,
3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MaTEeMAaTUKHU




Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 10 JUCHHUIINHE

1. Pacnpocrpanenue BosH B ymnpyroi cpene. IIpononbHble M IONEpPEYHbIE BOJHBI.
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. OHEPIUs  JJICKTPOMArHUTHBIX BOJMH. Bekrtop IlolHTHHTra.
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. Tlomspuszanus npu OTpaKEHUHU U MpeoMiIeHnH. 3akoH bprocrepa.

7. PacmpocTtpaHeHue cBeTa B MONIOIIAIOMIMX cpeaax. 3akoH byrepa. [lucnepcus cBerta.
HopmasibHas u anoManpHas 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. [TpuHiun
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
BBICOKMMH cTeHKaMu. [IpoxokaeHue yacTHIbl CKBO3b NOTEHIUANbHbIN Oapbep. JIuHeiHsbIi
FapMOHMYECKHI OCLHUIIIATOP.

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. PacmpeneneHue 5I€KTPOHOB IO DHEPrETUUYECKUM
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 anTuvactuipl. CuIIbHOE, 3JIEKTPOMAarHUTHOE, cJlad0€ U TPaBUTALMOHHOE
B3aMMOJIECUCTBHS.

Tunossble 3a1a4y M0 JMCHUIIMHE
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 mnmuubl BonH Buaumoro ceera (ot 0,76 nmo 0,38 MxMm), KoTOpble 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
70 3kpaHa 3 M. OnpenenuTh JJIMHY BOJHBI A, UCITyCKaeMON MCTOYHUKOM MOHOXPOMAaTHYECKOTO
CBeTa, eCliv MHpuHa b nHTEepdepeHIIMOHHBIX MoJI0C Ha 3Kpane paBHa 1,5 mm. OTBet: 0,5 MKM.



4, Ha wmpimpHyto mieHky (N = 1,3), HaxoAsImIyrocs B BO3yXe, MaaaeT HOPMAIbHO IyYOK
aydeii Oenoro ceeta. [Ipu kakoii HauMmeHbleH TonmuHe d TUICHKH OTPaKEHHBINA CBET C JUTMHOM
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
cBere paBHO 1 MM. Ompeaenutb paccTostHUE Arig9 MEXAY ACCATHIM U JICBSATHIM 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 JTU(PpaKkIMOHHYIO mosocy. OtBer: 2,75°.

7. CKOJIPKO IITPUXOB HA KXl MUJUTUMETP COACPKUT TUPAKIMOHHAA PEUIETKa, eCIH
npu HaOMIOJEHUHM B MOHOXpoMmaTtuueckoMm cBere (A=0,6MKM) MaKCUMyM MSTOrO TMOpsAKa
OTKJIOHEH Ha yroa ¢=18°? Orser: 100.

8. Hudpakuonnas pemnierka cogepkuT N =200 mrpuxoB Ha Imm. Ha pemerky manaer
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°. Onpenenuth CKOPOCTh CBETa B 3TOM Kpucrtauie. OrBer: 194 Mm/c.
12. IIpenenbHbIll yrojg o IIOJHOIO OTPA)XKEHWs Iy4YKa CBETa HAa 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 TIJIOCKOCTSIMHU TOJSIpU3aTOpa M aHaiau3atopa cocrtasiser 30°.
Onpenenuth W3MEHEHHE WHTEHCHBHOCTH MPOIICIIIETO 4Yepe3 HUX CBETa, €CIH Yrojl MEXIY
[JIaBHBIMU TJIOCKOCTSIMU IOJIIpU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenens nossipuzaiuu P gactuuno-nonspuszoBanHoro ceera paBHa 0,5. B ckonbko pas
OTJIMYAeTCd MaKCHUMallbHas HMHTEHCHUBHOCTb CBETa IPOIYyCKAaeMOIo 4epe3 aHajau3aTop, OT
MuHUMalibHOM? OTBeT: 3.

15.  Onpenemuts Temrieparypy, IpU KOTOpOI SHepreTuyeckas CBETUMOCTh R> abCOMOTHO YepHOro
Tena pasHa 10 kBT/M. Otser: 648 K.

16. IToTok »HEpruM, W3Iy4acMblii W3 CMOTPOBOIO OKOIIKA IUIABWIBHOM nieun, paBeH 34 BrT.
OrnpeemuTh TeMIepaTypy ey, eciH IIOMah OKOITKa cocTaBseT 6 cm2. Otset: 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 Temmneparype 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 um.

20. Ha moBepxHOCTh poTOKaTONMA Tamaer MoHOXxpomarndeckuid cBeT (A = 310 HMm). YToOsI
MPEKPATUTh SMHUCCHIO JJICKTPOHOB, HYXKHO TMPHJIOKHUTh  3aJCPKUBAIONIYI0  Pa3HOCTh
noteHmanoB U He menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OtBeTt: 2,3 3B.

21. YacTuua HaxoAUTCSA B MOTEHIMAIBLHOM siluKe. HaliTh OTHOLIEHHWE Pa3HOCTH COCEIHHMX



SHEpreTudeckux ypoBHeil AEn+1n kK s3Hepruu En yactuiisl B cayyae N = 5. Oreert: 0,44.

22. Yacrrna HaxoauTcsd B MOTEHUUAIBHOM sluKe. HallTu OTHOLIEHHE Pa3HOCTH COCEIHUX
SHEpreTuuecKkux ypoBHeil AEn+1n K sHepruu En yacTuiisl B ciayyae n — . OrBert: 0.

23. Ornpenenuth XOJUIOBCKYIO Pa3HOCTh MOTEHIMAJIOB MEXAY TpaHsIMU KPEMHHUEBOTO
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%2° 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
noaypacmnazaa Ti2 B MuHyTax. OTBer: 15 MuH.

27.  3a omuH rojJ HavaJbHOE KOJIMYECTBO PAJMOAKTHBHOTO H30TONA YMEHBIIMWJIOCH B TPHU
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. SnepHas peakuus WMEET BHJI Li+?— "Be+"He OrnpeaenuTbh MaccoBOE YHCIIO
Hegocraromero diemenra. Oreer: 7.

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

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMbl
KOMIIETEHIIUH Coaepxanue KoMIeTeH UM
OIIK-2 Crioco0OeH BBISBIATh €CTECTBEHHOHAYUYHYIO CYITHOCTh MPOOIIEM,

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

Tunosble TeopeTHYecKHE BONPOCHI K IK3aMEHY 110 AUCHHUILIMHE

1. Cnocob6bl HaOmioneHuss uHTEppepeHIMH cBeTa. JIByXiydeBas HHTephepeHIus.
WUnrtepdepeniuss B TOHKUX IIeHKaX. [lolockl paBHOro HakJioOHA M PaBHOM  TOJIIUHBI.
Wutepdepomerpsl.

2. Meron 30 @penens. udpakmus DpeHenss Ha KpPyIIOM OTBEPCTHH. 30HHAsS
IUTACTUHKA.

3.  Mudpakuus @payrrodepa Ha menu 1 MHOTHX IeisX. JJudpaknnonnas penerka.

4. Jludppakuus Ha nOpocTpaHCTBeHHOW pemetke. Popmyna Bynbda-bparros.
Pa3peniaromas cnocoOHOCTh ONTHYECKUX MTPHUOOPOB.

5. DKClIepHMEHTAlbHOE TOATBEpPKJIEHHE KBAHTOBBIX CBOMCTB CBeTa: BHEIIHUM
dorordpdext: apdpext KomnroHa.

6. KsanroBble ypaBHeHHs IBWkeHUs (oOmee ypaBHenue Lllpenunrepa, ypaBHeHUe
[penunrepa aisi CTallMOHAPHBIX COCTOSTHUM).

7. DHepreTMueckue 30Hbl B KPUCTAJUIAX B MPHUOIMKEHUM CHIIBHOW CBS3U. MeTaibl,
MTOJIYITPOBOJTHUKH M TUAJIEKTPUKH 110 30HHON TEOPUHU.

8. CoOcTBeHHas U MPUMECHAS TPOBOAUMOCTD ITOTYTIPOBOTHUKOB.

9. ®OTONPOBOAMMOCTH MOIYITPOBOJHUKOB.

10. KoHTakT IBYyX METAJJIOB MO 30HHOH TEOpUH. TepMOIIEKTPUUECKHE SBICHUS U UX
IIPUMEHEHHE.



11. BeimpsiMieHue MepeMEHHOT0 TOKa Ha KOHTAKTe METaJUI-II0TyIPOBOJHUK.

12. KoHTakT 3J€KTPOHHOTO U JIBIPOYHOTO 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.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO

COIrNNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukTtoposuy, 19.08.24 08:30 (MSK) Mpocras noanuck
3aBeaytowmin kadeapornt Oudd




