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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

ChopMupoBaHHOCTb KaX/10M KOMIETEHIIMH (MJIM €€ 4acTh) B paMKax OCBOEHHs 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 ITACIIOPT 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 TUITOBBIE KOHTPOJIBHBIE 3AJIAHUSI U UHBIE MATEPHUAJIbI

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

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEeHIIMH Conep:kanue KOMIeTeHIU
OIIK-1 Crioco0O€H UCITOJIB30BaTh MOJIOKEHUS, 3aKOHEI I METO/bI €CTECTBEHHBIX

HAayK U MaTCMAaTUuKHU JJI1 pCHICHUA 3aaa4 HH)KGHGpHOfI JACATCIIBHOCTH

TunoBele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHUILINHE

1. MarepuanbHas touka. Cucrema otcuera. Ilyte. Ilepememenue. CxopocTh Hu
YCKOPEHHME MaTepuabHON TOUYKH, UX IIPOEKLINUN HAa KOOPAUHATHBIE OCH.

2. Bpamenmne marepuanbHOW TOYKH BOKPYT HETOABHKHOW OCH. YIIIOBas CKOPOCTh H
ymioBoe  yckopeHue. CBs3p MEXIy YDIOBBIMM M JMHEMHBIMM  KHHEMAaTUYECKUMU
XapaKTEPUCTUKAMU.

3. I'panHunsl NpUMEHUMOCTH HBIOTOHOBCKOM MexaHukH. IlepBbiii 3akoH HeloToHA.
Cuna, macca u ummynbc. Bropoit 3akon HbroTOHa Kak ypaBHEHHE ABHKEHHUS. TpeTuil 3aKoH
HeroToHa.

4. 3akoH BcemHpHOro TsaroreHus. Cuna TsDKeCTH W Bec Tena. Ynpyrue cuibl. Cuibl
TPEHHUS.

5. KoncepBatuBHble u auccunatuBHble cuibl. lloTeHnuanbHas osHeprus. Bumabl
NOTeHIMaNbHOW dHepruu. [lonHas MexaHudeckas SHEprus.

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

7. 3aKoH COXpaHEHHUS UMITyJbCa.

8. MoOMeHT cuJibl, MOMEHT UMITYJIbCA. 3aKOH COXPaHEHHUs] MOMEHTA UMITYJIbCa.

9. OCHOBHO 3aKOH JMHAMHUKHU BPAIIATEIIbHOTO JABHKCHUS.

10. MomeHT uHepLuH, ero cBoiicTBa. Teopema IllTeliHepa.

11. Hpuamun otHocutensHOoCcTH [ammnes. IlpeoOpazoBanue [amunes. Kmaccuueckas
TeOpeMa CIIOKEHUS CKopocTel. THBapuaHTHOCTB 3aKkOHOB HBIOTOHA B MHEpLMAIIBHBIX CUCTEMAX
orcyera.

12. Tlocrynarsl OinmreiiHa. [IpeoOpazoBanust JlopeHna. OTHOCUTENBHOCTD TMOHSATHS
OJTHOBPEMEHHOCTH. OTHOCUTENBHOCTh JUIMH W IPOMEKYTKOB BpemMeHHU. MHTepBan Mexnay
COOBITUSIMH.

13. PenATUBUCTCKHIA 3aKOH TPEOOpa3OBaHUS CKOPOCTH. PENSTHBUCTCKAN HWMITYIIBC.
PenaruBucTCKOEC ypaBHEHUE NWHAMUKH. PEIATUBUCTCKUE BBIPAXKECHUS I KUHETUYECKOW U
IIOJIHOM dHEprun. B3auMoCBsI3b MacChl ¥ SHEPTHH.

14. TlonaTHe O HEMHEPLMATbHBIX cHcTeMax oTcueta. Cunbl uHepuuu. IlpuHimn
SKBMBAJICHTHOCTH OWHINTEIHA.

15. Tuddepenunanbuoe ypaBHEHHE CBOOOTHBIX T'apMOHHYECKHUX KoJeOaHWH M €ro
peleHue.

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




KOJICOaHUH.

17. VYpaBHeHHE BBIHYKJICHHBIX KOJI€OaHU U €ro pelieHue. SIBIeHne pe3oHaHca.

18. Craructuueckuit u TEPMOJIMHAMUYECKUN METObI UCCJIEIOBAHUSI.
TepmonuHamMuyeckre mapameTrpbl. PaBHOBECHBIE COCTOSIHUSI U MPOLIECCHI, X M300paKeHHE Ha
TEPMOIMHAMUYECKUX JIMarpaMMax COCTOSHUSI.

19. Wpeanbubiii ra3. [laBneHwe wuaeanbHOTO Tra3a. BBIBOI OCHOBHOTO ypaBHEHHS
MoJIeKyIsipHO-KuHeTHYeckor Teopun (MKT) nneansHoro rasa.

20. Cpenusis KHHETHYECKAash DJHEPIrHs MOJIGKYJI HACAIBHOTO Tra3za. MOJEKYIsSpHO-
KMHETUYECKOE TOJKOBaHUE aOCONIOTHON Temmeparypbl. Yucio cremneHeid cBOOOABI MOJIEKYJIbI.
3aKOH PaBHOMEPHOT'O paCIpeIeIeHUs] JHEPTUH 110 CTEIICHSIM CBOOOIBI MOJICKYII.

21. OcHOBHOE YypaBHEHHME COCTOSHUSI HaeadbHOro rasza (ypaBHeHue Kianeiipona-
Menneneesa). M3omnporecchl.

22. 3akoH MakcBeia Ui pacipeleleHusl MOJIEKY MICaIbHOTO ra3a M0 CKOPOCTIM U
SHEprusiM. XapakTEpHbIE CKOPOCTH JIBUIKEHUSI MOJIEKYJ UI€aIbHOIO Ta3a.

23. Ilpunnun neranbHOTO paBHOBecusi. bapomerpuueckas dopmyna. 3akoH bonbiiMana
JUISL pacpeiesIeHUsl 4acTULl BO BHELLIHEM MOTEHI[MAILHOM I10JIE.

24. Pabota mpu H3MEHEHHMH O0beMa, KOJIUYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIHs
ujeanbHoro rasa. Ileppoe Hauano TepMOAMHAMUKH, €T0 IPUMEHEHHE K M3ompoleccaM. Bropoe
HAYaI0 TePMOJUHAMUKHY.

Tunosble 321a4M 0 JUCHHUILIHHE
1. JIBIKeHHe MaTepuabHO TOUKH 3a1aHo ypaBHenueM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpenenuTh KOOPANHATY B MOMEHT BPEMEHH, B KOTOPHI CKOPOCTH V TOYKH PaBHA HYIIIO.
OTtBert: 80 m.
2. JIBuKeHre MaTepralibHOM TOYKHU 33/1aHO YypaBHEHUEM 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 BpAIIAIONIETrocs JWCKa paBHa 3 M/C.
Touku, pacnonoxennble Ha AR=10 cm Oarke K OCH, UMEIOT JTUHEHHYI0 CKOPOCTh Vo=2 M/C.
Ornpenenutsb yriioByt0 CKOpOCTh Bpatienus aucka. Orser: 10 paa/c.

4. JIuCK BpamiaeTcsi COracHo ypaBHemuio ¢ =A+Bt+Ct, rne A=1pan, B=-2pan/c,
C = 0,5 pan/c®. HaiiTi yrioBoe yckopeHHe B MOMEHT BpeMerH t = 2 c. OTBeT: 6 pasn/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 MHEpLIMY MTOJIOTO LMJIMHAPA MAacCOM 2 KI' U PaIlyCOM 5 CM OTHOCUTEIBHO

ero ocu cummerpun. Otser: 0,005 kr-m?.

7. Halitn MomeHT mHepuuu mapa Maccod 5 kr m paguycoMm 10 cM OTHOCHTENBHO OCH,

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

8. Haiitn MmoMeHT nHepuuu aucka maccoi 0,5 kr u paguycoM 20 CM OTHOCHUTEIBHO OCH
TIEPIIEHIMKYJIAPHOM K IIIOCKOCTH JMCKa U poxosinei yepes ero uentp. Orser: 0,01 kr-m2.

9. HalitTh MOMEHT WMHepUMH CTEpXKHS Maccou 5 Kr M JUIMHOW 1,2 M OTHOCHTEIBHO OCH
TIEPIIEHIUKYIIAPHOM K CTEPHKHIO M IPOXOALIEH 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 mIMHOM 1 M OTHOCHTENBHO OCH
TIEPIIEHIUKYIIAPHON K CTEPIKHIO M IPOXOsIIEii uepes ero konen. Orer: 0,5 Kr-m2,

12. BepeBka paspeiBaeTcs Npu IMOJABEIIMBAHMM K HeW Tenma Maccod 36 kr. Temo kakon
HaHOOBIIEH MACCHl MOKHO MOJHUMATh Ha 3TOH BepeBke ¢ yckopenueM 2 M/c>? OTseT: 30 Kr.
13. Teno cockanb3bIBaeT MO TIAJKON MOBEPXHOCTH, cocTaBisitonied yroa 30° ¢ Topu30HTOM.

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



14. C Kakoil MUHUMAJIbHOW TOPU30HTAIIBHOW CHIJIOW HYKHO MPUAKUMATh TEJIO MAacCou 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. HailTu cuity conpoTHBIIEHHS BO3AyXa,
cuntas ee nocrogsaaon. Orser: 0,25 H.
16. MaxoBuk B BHAE HWIMHIApa Maccod 5 kr u paauycomM 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpaIlleHUs JOCTHT 4acToThl 10 06/c. HaliTh MOMEHT cwil, ACHCTBYIONIUX HA
maxoBuk. Oter: 1,57 H-m.

17. Tonkuil OqHOPOJIHBINA cTepKeHb JIMHON 50 cM u mMaccor 400 r Bpamiaercsi ¢ yrioBbIM
yckopeHHeM 3 pazm/c? OKONO OCH, HPOXOJANIeH MNeprneHIUKyISpHO CTEPKHIO depe3 ero
cepenuny. Onpenenutsd Bpamaromuii MomeHT. OrBet: 25 MH M.

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

19.  [lox melicTBHMEM MOCTOSIHHOM CHJIBI BaroHETKa MpUoOpesa CKopocTh 2 m/c. OnpenenuThb
paboty A cuibl, eciiu Macca Baronetku pasHa 400 kr. OtBet: 800 k.
20.  Masenbkuit mapuk Maccoir 100 T IBHKETCS B TOPHU3OHTAIBHOM MJIOCKOCTH HAa HUTH

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

21. OnpenenmTs JTMHEHHYI0 CKOPOCTh IIEHTpa TOJIOro IWIMHAPA, CKATUBILIETOCS 0€3 CKOJIBKEHUS C
HAaKJIOHHOM IIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OgHOpOAHBIM IWIMHAP KaTUTCS 0e3 NPOCKAIb3bIBAaHUS 1O TOPU3OHTAIBHOU

MOBEPXHOCTU CO CKOPOCTHhIO 2 M/c. Ha Kakyto BBICOTY OH CMOXET MOJIHSTHCS M0 HAKIOHHON
mwiockoctu? Oteet: 0,3 m.

23. Cuapsig macesl 50 Kr, JeTsmuil ropu3oHTalbHO co ckopocThio 800 M/c, momaaaer B
mwiargopMy c MECKOM M 3acTpeBaeT B HeM. Haiitu ckopocTh miuaTdopMbl HoOcie MOMaJaHus
cHapsia, ecnu ee macca 16 1. OrBet: 2,5 m/c.

24, [To ropu3oHTaNBHBIM penbcaM co ckopocThio 20 kM/4 aBrkeTcs miaargopma mMaccsl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr u ABWXKeTcs BMecTe ¢ miaatdopmoil. C
KaKOH CKOPOCTBIO ITOCIIe 3TOTo JABMXeTcs miardopma? OTBer: 16 kM/4.

25. [Tnatdpopma B Buae nucka mMaccoit 4 Kr U paamycoM 12 cM Bpamaercs 1o HHEpIUH
BOKPYI' BEPTHUKaJIbHOW ocH. BO CKOIBKO pa3 yMEHBIIMTCS 4acTOTa BpallleHUs, €CIU Ha Hee
HOJIOXKHTH KOJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = AcO0S(wt+@o), rae A=3 cMm,
a ® = 2 ¢, Haiitu MakcuMasbHyI0 CKOpPOCTh ToukH. OTBeT: 6 cM/c.

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

28. Haiitu mnepuwon kosneOaHuii (U3HUECKOTO MASTHUKA, TPEICTABISIONIETO COOOM

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

29.  Haiitm mnepuoj KonebaHuil (U3NUECKOTO MAATHUKA, MPEACTABISIONIETO COO0M
OJIHOPOJHBIN JuCK paanycoM 30 cM, BpallaroIIMICs BOKPYT TOPU30HTAIBHON OCH, IPOXOIAIIEH
yepe3 kpait aucka. Orser: 1,33 c.

30. baton BMectumocThro 20 J1 COAEPKUT YIIIEKUCIbIM ra3 Maccod 500 T moa aaBiIeHUEM
1,3 MIla. Onpenenuts Temrneparypy rasa. Orser: 275 K.

31. Kakoii 00beM 3aHMMaET HcaTbHBIN Ta3, CoAepKaluii | KMOJIb BEeleCTBa MPHU JTaBICHUH
1 MIla u Temneparype 400 K? Otser: 3,3 m3.

32. bamton BMecTrMOCTBRIO 12 1 comepKUT yrieKucaslid ra3. [laBinenune rasa paBao 1 Mlla,
temneparypa 300 K. Onpenenuts maccy raza B 6amnone. Orser: 212 1.

33. B Gamnmone BMecTuMoCThIO 25 11 Haxonutces Bojopoxa mpu temmeparype 290 K. Ilocme

TOTO KaK 4YacTh BOJOpOJA HM3pacxXo/J0BalM, NaBieHHEe B OamwioHe moHm3wiock Ha 0,4 Mlla.
Onpenenutbh Maccy U3pacxoJ0BaHHOTO Bojopoaa. Oreer: 8,3 r.



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

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

36. Ha ckonbko wu3MeHWIach BHYTPEHHSSI SHEPrusi BOASHOIO TMapa, €clu IpH  €ro
1300apuYeCKOM CKATUM BHELIHUE CUJIbI coBepuIuind padoTy paBHyro 10 k/[x? OtBer: 30 k/l:k.
37. [Tpu xaKoM naBIEHUHN MPOUCXOAUIIO U300apHOE pACHIMPEHUE a30Ta, €CIIU Ha yBEJIUYCHHE
ero oobema Ha 12 11 ObIIO 3aTpayeHo KoIudecTBO TerioThl paBHoe 21 k/[x? OrBer: 500 klla.
38. Kakoe konmu4ecTBO TEIIOTh ObLIO 3aTpaueHO Ha HarpeB Ielius MPU MOCTOSHHOM 00beMe
V=20 1, ecnmu ero gasnenue Bozpocio Ha 400 kI1a? OrBer: 12 k/:k.

39. Kakoe komu4ecTBO TEIJIOTHI MOTpedyeTcs, 4ToObl HarpeTh 8 Mok Bomopoaa Ha 100 K
IIpU NIOCTOSIHHOM JaBieHun? Orset: 23,3 kK.

40. ITpu m30xopHOM HarpeBe 1 Mo renus TeMiieparypa yBenuuuBaeTcsl B 3 pasza. Haiitu
npuparienue surpormn. OrBet: 13,7 JIx/K.

Kon Pe3ybTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEeHIIMH Conep:kanue KoMIneTeHIU
OIIK-2 Crnioco0eH caMOCTOATENBHO TPOBOJUTH SKCIIEPUMEHTANIbHBIE

HCCIIEIOBaHMS U UCII0JIb30BAaTh OCHOBHBIE ITPUEMBI 00pabOTKU U
MIpEICTaBICHMSI TOTYYEHHbBIX JaHHBIX

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 IUCHUILTHHE

1. BrluncrneHnue NpoiIEHHOTO MyTH NMPH HEPABHOMEPHOM IBMKEHUU MaTepHalbHON
TOUKH.

2. llentp w™macc. VYpaBHeHWe JBIDKEHHS IleHTpa wMacc. CHcremMa IIEHTpa Macc.
PeakTnBHOE IBMKEHUE.

3. KpuBonmHeiiHoe nBMKEHHE MaTepUANTBbHON TOUKH. TaHTCHIMAIBHOE W HOPMAJIbHOE
YCKOpEHHUE.

4. BpIBOJ MOMEHTOB MHEPLIUU CTEPKHS, IHINHAPA, 11apa.

5. Pabora cuibl 1 MomtHOCTE. KnHETHYECKast SHEPTUsl MOCTYNATEIbHOTO JIBU)KEHUS.

6. Kwunernmueckas »Heprus Tena, BpAIIAIOMIETOCSd BOKPYT HEMOJBM)KHOW  OCH.
Kunernueckast sHEprus npu MmiOCKOM JABUKEHUU.

7. CoOonnbie ocu. ['upockomn. [Ipeneccust rupockona.

8. IlpyxuHHBIHA, GU3MUECKHUI 1 MaTEMATUUECKUI MasSTHUKH. DHEPrUsi TApMOHUYECKOTO
OCLMJUIATOpA.

9. CnoxeHue OIMHAKOBO HAMPABJIEHHBIX U B3aUMHO NEPIEHANKYISIPHBIX KOJIeOaHU.

10. DxcnepuMeHTaIbHOE MOATBEPKICHUE pacipeneneHns Makcpemia: onbITel LlTepHa
u Jlammepra.

11. Cpennee 4dHCIIO CTOJKHOBEHHWH, CpeIHSsl JJIWHA CBOOOMHOTO Tpodera w
3 PEeKTUBHBIN THAMETP MOJIEKYII.

12. AnmabGarHblii iporece, ypaBHeHue [lyaccona.

13. TemmoemkocTh HIEaTbHOTO Ta3a NpU H3OMpoleccax. YpaBHeHWe Maifepa.
Kiaccnueckass MONEKyJIsSIpHO-KMHETHUYECKass TEOpUs TEIUIOEMKOCTH HACAIBHOTO ra3a M ee
OTPaHUUYEHHOCTb.

14. Kpyrosoii npouecc (uuki). TeruioBele aBurareny u xonoauibHble MamuHbl. KIT/]
uaeanbHoM TemioBoil mamuubl. [{ukin Kapho.

15. DHTpomnus MaeaIBLHOTO Ta3a MpH OOpaTHMMBIX W HEOOPATUMBIX Mpoleccax. Teopema
Hepucra. Cratuctudeckoe TOJIKOBaHUE SHTPOIUH. TepMOIuHAMUKA HEOOPATUMBIX IPOILIECCOB.



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

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETeHIIMH Conep:kanue KoMINeTeHI U
OIIK-1 Crioco0OeH 1CIoIIb30BaTh MOJI0KEHHSI, 3aKOHBI M METO/Ibl €CTECTBEHHBIX

HAayK 1 MaTEMaTUuKHU JJId pCUICHUA 3aa1a4 PIH)KGHGpHOﬁ JACATCIIbHOCTH

Tunosble TeopeTHYeCKHe BONPOCHI K IK3aMeHY 110 JUCHHUILINHE

1. DnexTpuyeckuii 3aps U €ro CBOMCTBA. 3aKOH COXpaHECHMS 3apsaa. BzanmopeiicTeue
3apsiioB. 3akoH Kymona.

2. DIeKTpOCTaTUYECKOE TI10J€, BEKTOp HaIpsOKeHHOCTH. llpuHimn cynepno3unuu
ANIEKTPUUECKHUX I0JIEH U ero NIPUMEHEHHUE JJIs pacyeTa MoJisl, CO3JlaHHOTO0 CUCTEMOM 3aps0B.

3. Ilorox BekTOpa HANpPSDKEHHOCTH 3JeKTpuueckoro mnois. Teopema Iaycca s
AJIEKTPUYECKOTO MOJISI B BAKyyMe.

4. Teopema o HIUPKYJISALUHN BEKTOPA HANPSHKEHHOCTH 3J1eKTpudeckoro nois. [lorennuan
0JIs1 TOYEYHOT'0 3apsijia.

5. CBoOozaHble U CBsA3aHHBIE 3apsibl. Bekrop anexkrpuyeckoro cMerieHus. Teopema
["aycca 1ist 3IEeKTPUUECKOTrO MoJIs B JUJIEKTPUKE.

6. /JludnexkTtpuku, nHoJsApU3anMs  AUAIIEKTPUKOB.  BekTop  HOISPU30BaHHOCTH.
DNEeKTpUUYECKOe I10Jie BHYTPU JIUAJIEKTPUKOB. JlWdaneKkTpuyeckas BOCIPUUMYHMBOCTD U
IPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsiia B [POBOAHMKE.  OJEKTPOCTaTUYECKas  MHAYKLIHA.
DneKTpuyeckas EMKOCTh YEAUHEHHOTO ITPOBOJIHUKA, 2-X IIPOBOAHHKOB.

8. DnexrponBmkymas cuia. 3akoH OMa U CONPOTUBIICHUE TIPOBOAHUKOB. 3akoH Oma B
UHTerpajabHoi U AuddepenunansHoi Gpopmax. 3akoH Oma A1 HEOTHOPOAHOTO yYacTKa LEeMH.

9. MommHnocts TOKa. 3akoH JDkoyms-JleHna B WHTerpasbHOM M IudQepeHInaIbHOR
dopmax.

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

11. BzaumoneiicTBHE NPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 IMPKYJIALUU BEKTOPA MHIYKIIMA MAarHUTHOTO MOJIsl. 3aKOH MTOJTHOTO TOKA.

13. Tlorox Bekropa MarHWUTHOW WHAYKIMH. Teopema ['aycca misi BEeKTOpa WHIYKITUH
MarHuTHOTO nouid. KoHTyp ¢ TOKOM B OHOPOJHOM M HEOAHOPOAHOM MAarHUTHOM IIOJIE.

14. SIBnenue JJIEKTPOMArHUTHOMN WHIYKIAN. OnbIThI Qapanes. 3aKoH
ANIEKTPOMarHuTHOM MHAyKuuu. ITpaBuio Jlenna. Dnexkrponsuxymas cuina UHIyKIuu. [lonHbiin
MarHuTHeI NOoTOK. Toku Dyxko.

15. SBnenune camomnaykumu. MuayktuBHOCTh. DJIC camoumHAyKIUH. MHIYKTUBHOCTD
COJICHOU 1.

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

17. HamaramuenHocts. TOKM HamMarHM4MBaHUsS. BeKTOp HampsyKEHHOCTH MarHUTHOIO
nojisi. Teopema o UPKYJIALNUY BEKTOpa HANPSHYKEHHOCTH MarHUTHOTO MOJIS.

18. VpaBHenme MakcBemia [Uis 3JICKTPOMAarHUTHOTO TOJS B HMHTETPAJIbHOM H
muddepeHnranbHol Gopmax.

19. uddepenunanbHoe ypaBHEHHE 3JIEKTPOMArHUTHBIX KOJeOaHWH, €ro pelieHue.
Bupl konebanuii 1 X XapaKTePUCTUKH.

20. VYpaBHeHHE BBIHYXKICHHBIX KojeOaHMii. Pe3onanc TokoB u HanpspkeHuid. [Tonarue o
HEPEMEHHOM TOKE.




Tunosble 321244 N0 AMCHHUIIJIHHE
1. Haiitu paccrosiHre MEXAy ABYMsI TOUEUHBIMU JIEKTPUUYECKUMU 3apsilaMi, €CIIM U3BECTHO,
YTO IIPU YMEHBIIEHUH 3TOT0 paccTossHUs Ha 50 cM cuila B3aUMOJCHCTBUS yBEIWYMBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pammycom 15 cm Haxomutes 3apsg Q = 2 HKn. Onpenenutsb
HaNpsHKEHHOCTh £ 3JeKTPOCTaTHUECKOro IMoJisi Ha paccTossHMM I = 10 cM OT meHTpa cgepsl.
Ortger: 0.
3. Ha merammuyeckoit cepe pamgmycom 15 cm maxomutes 3apsag Q = 2 vKn. Ompenenutsb
HaIPSHKEHHOCTh £ 3JIEKTPOCTATHYECKOTO 1oJisi Ha moBepXxHOCTH cheprl. OTBeT: 800 B/M.
4, Ha merammudeckoit cepe pamgmycom 15 cm Haxomutes 3apsan Q = 2 uvKn. Omnpenenutsb
HaNpsHKEHHOCTh £ 3JeKTPOCTaTHUECKOro IMOoJii Ha paccTosiHMUM I = 20 cM OT LEeHTpa c(epsbl.
Oteer: 450 B/m.
5. Merammyeckuid map pagumycom 5 cm Hecet 3apan Q = 10 uKi. Onpenennts nmoTeHman @
AIIEKTPOCTATUYECKOTO oISl Ha moBepxHocTH 1apa. Orser: 1800 B.
6. JlBe KOHIEHTPHUYECKHE METAITMYECKue 3apsoKeHHble cepsl pagumycamu R1 =6 cm u Rz = 10
CM HecyT cooTBeTcTBeHHO 3apsaanl Q1 = 1 HKi u Q2 = -0,5 uKi. Halitn HanpsbkeHHOCTH E TOJIs
B TOYKE, OTCTOSIIIEH OT 1eHTpa cdep Ha paccrosHuUe 1 = 5 cM. OTBert: 0.
7. DIJeKTpuYeckoe II0JIe CO3JaHO JABYMsI OECKOHEYHbIMU HapalieIbHbIMU IIJIACTHHAMH,
HECYIIMMH PaBHOMEPHO paclpelelNeHHbli Mo miomamu 3apsn [ = 1uKn/m?. Onpenenuts
HanpsbkeHHOCTh E monst mexy mnactuaamu. OTBet: 0.
8. DnexTpuyeckoe IoJie CO3JaHO JABYMS OECKOHEYHBIMH IapauICIbHBIMH IUIACTUHAMH,
HECYIIMMH PaBHOMEPHO paclpelelNeHHbli Mo mromamu 3apsn [ = 1uKn/m2. Onpenenuts
HanpspkeHHOcTh E nons BHe minactud. OTBer: 113 B/m.
9. TloTeHuuasn >TEKTPHUECKOTO TOMs, CO3aBAEMOT0 CHCTEMOI 3apai0B, UMeeT Bua ¢ = a(X?-
y), tme a=1B/M%. Haiftu MOIy/ b HANPSKEHHOCTH OIEKTPHUECKOTO MONA B TOUKE C
koopauHaTamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteMe CH 1 OKpyIiUTh ¢ TOYHOCTBIO 10
nByx 1udp nocne 3angaroil. [OTBet: 2,24 B/m.
10. /IBa Toueunsix 3apsna +7,5 HKn n —14,7 uKn pacnonoxkensl Ha pacctosHuM 5 cMm. Haiitu
HaNPSDKEHHOCTD AJIEKTPUYECKOIO TOJISA B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaANPSIKEHHOCTh SJEKTPUYECKOIO MOJMS B TOYKE, PACHOJOKEHHOH BJOJb
npsiMoil, coenunstoment 3apsiasl +10 HKn u +8 vKn u Haxoxsumieiics Ha pacctossHuu 12 cM OT
IepBOro u 8 cM OT BTOPOro 3apsna. Paccrosnue mexay 3apsanamu 20 cm. Orser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOJIATCS OJMHAKOBBIE MOJIOKUTEIBHBIC 3apsiIbl
2 uKn. OnpenenuTh HaPSHKEHHOCTD AJIEKTPHUECKOTO TOJIs B IeHTpe kKBaapaTa. Oreer: 0.
13. Paccrosuue | mexny 3apsimamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHuman ¢ most
CO3/IaHHOT'O JAMIIOJNIEM B TOUKe, yAajdeHHo! Ha =10 cM Kak OT mepBoro, Tak U OT BTOPOTO 3apsijia.
Ortaert: 0.
14. lunons ¢ »3ieKTpUYecKUM MOMEHTOM p =75 nKia'M CcBOOOAHO YyCTaHABIMBAaeTCS B
OJTHOPOJTHOM DJIEKTpUYECKOM TMosie HampsbkeHHocThio E = 80 kB/mM. Bpruucnute paboty 4,
HE00XO0IMMYIO Ul TOTO, YTOOBI OBEPHYTH TUMOJIb Ha yroia o = 90°. OTBet: 6 MK /[x.
15. Onpenenuth, NpH Kakoil HamMpsHKEHHOCTH £ cpelHero MaKpOCKOMMYECKOro Moy B
IUAEKTpUKe (€=3) MOJNAPU30BAHHOCTH P JOCTUTHET 3HadeHus, paBHoro 200 MxKn/m2 OTBer:
11,3 MB/m.
16. Haiitu paguyc BHemHel o0ki1agku Rz BO3AyITHOTO ChepuuecKkoro KOHJeHCaTopa eMKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku R1 = 2 cm. OTBeT: 4,5 cm.
17. Haiitu paauyc Ri1 BHyTpeHHell OOKIaaku CQepuvyeckoro KOHAEHCATOpa EMKOCThIO
C = 3,3 n, ecnu paguyc BHemHe# R2 = 3 cM, nusnektpuk — mapadus (¢ = 2)? OrTBet: 1 cMm.



18. Ompenenute >IEKTPOEMKOCTh IIIMHIPUYECKOTO BO3MYIIHOTO KOHJCHCATOpA JUTMHOU
| =10 cm, ¢ panuycamu o0ki1agok 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 KOHIIEHCATOPOB, MOCIE TOrO, KaK OJAMH W3 HUX
3anonaHwiK napadunom (e = 2). OrBer: 120 n®.

20. ITnockuit Bo3ayIIHBIA KOHAEHcATop AnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimaioB U =300 B. Ilocie oTkioYeHHS OT HMCTOYHMKA TOKAa pPACCTOSHUE MEXKIY
oOKJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpeaenuts paboTy A BHEMIHUX CHII MO
pa3aBrxkeHHI0 00KIanoK. OTBeT: 0,2 MJIK.

21. Cuna Toka B MPOBOJHUKE U3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitu 3apsn (, mpoTekaroliuii yepe3 IONEpPeuHOE CEYeHUE IPOBOAHMKA 3a Bpems 7=1c.
OTtser: 0,25 Ki.

22. AxkymynsaTop ¢ BHyTpeHHUM conpoTtusienueM 0,080M mpu Toke 4A O0TJaeT BO BHELIHIOKO
nens 8BT. Kakyro MOIIHOCTB 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.
AmMriepMmeTp mokaszan cuity Toka, paBHyro 11=0,5 A. Korma x MCTOYHHKY TOKa MPUCOCTUHUIN
MOCIIe0BATENBHO €llIe OANH UCTOYHUK TOKa ¢ Takoil sxe D/[C, To cuna Toka | B TOH ke KaTymike
okazasiack paBHoit 0,4 A. OnpenenuTs BHYTPEHHEE COMPOTUBIICHUE MEPBOTO MCTOUYHHMKA TOKA.
OtBert: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHEIIHEH ey akKKyMYJISTOpa BbLAEIseTCs MOoHOCTE P1=18 BT,
npu cuie Toka l=1A - coorBerctBeHHO P>=10BT. Onpenenuts BHyTPEHHEE COMPOTHUBIICHUE I
Oarapeun. OTBet: 20 Om.

25. [InoTHOCTH TOKAa B MEIHOM NpPOBOMHUKE paBHa 2 A/mMm‘. Haiftu HampsykKeHHOCTh
AIIEKTPUYECKOTO TIOJIsI B MPOBOJHHKE. YJenbHOe corpotuBieHue meau 17 HOMm'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO UIMHHOMY TPOBOAHMKY Teder Tok 50 A. Ompenenuts
MarHUTHYI0 MHAYKLHIO B TOYKE, YJAJICHHOM Ha paccTosiHue 5 cM OT mnpoBojaHuKA. OTBeT:
200 mxTa.

27. Yemy paBeH paJnyc TOHKOTO KOJbI[A, M0 KOTOpoMy TedeT Tok 30 A, ecru HampsiKeHHOCTb
MarHuTHOTO MOJI B IIEHTpe Kosblia paBHa 2 A/mM? OTBeT: 7,5 M.

28. Kaxkoii TOk TeueT 1o npsiMoMy O€CKOHEUHO ATUHHOMY IPOBOJHUKY, €CIIU Ha paccTostHuH 10
cM OT Hero maruuTHas uHAyKus pasHa 20 MkTn? Orser: 10A.

29. Kaxoit Tok uaer no ToHKoMy KoJiblly paaunyca 10 cM, ecinu MHHAYKIMS MarHUTHOTO MOJIS B
ueHTpe konbla papHa 100 MxTn? OTBet: 16 A.

30. /IBa AMWHHBIX MapajjIeNbHBIX MPOBOJIA HAXOIATCS Ha PACCTOSHUM I'=5cCM OAMH OT
npyroro. [To mpoBogamM TeKyT B MIPOTHUBOMOIOKHBIX HAMpaBIeHUSIX ofuHakoBbie Toku | =10 A
Kaxaplid. HaliTu HanpsokeHHOCTh H MarHMTHOTO MONSI B TOYKE, HAXOJSIICHCS HA PaCCTOSHUU
rL =2 cm ot oHOrO U 2 = 3 ¢M 0T Apyroro nposoaa. Oreer: 132 A/m.
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31. OnpenenuTh UHIYKIIMIO MAarHUTHOTO TOJSI HA OCH JITMHHOTO COJIEHOM[IA, COJEPIKAIIIETO
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. Otser: 0,025 Ta.

32. CKOJIbKO BUTKOB Ha CJIWHUITY JUIMHBI COJEPXKUT JUTMHHBIA COJCHOW] TPH CHIIE TOKa
| =0,5 A, ecii HanpsHKEHHOCTH 11071 Ha ocH costeronaa H = 300 A/m. Oreer: 600 m™,

33. Onpenenuth HANPsSHKEHHOCTh MAarHUTHOTO TIONIE HA OCH JUTMHHOTO COJICHOW[IA,
coxepxarniero N = 10 Butkos/cm nipu cuite Toka | = 1 A. OTBer: 1000 A/m.

34. BEIYHCIUTE MUPKYISIIAIO BEKTOpPa HAMPSIKESHHOCTH BJOJIh KOHTYpPA, OXBATBHIBAIOIIETO

toku 11=10A, [>=15A, Tekymme B OJHOM HampaBieHHUH, W ToK [3=20A, Tekymuii B
MIPOTHUBOIIOJIOKHOM HarpasieHuu. OTBeT: 5 A.



35. IIpsmoii mpoBoa, Mo KOoTopomy TedeT Tok 1=1 kA, pacronokeH B OAHOPOJHOM MarHUTHOM
10JIe MEPHEeHIUKYJSIpHO JUHUAM MHAyKuuu. C kakoil cuiod F nelicTByer mosne Ha OTpe3ok
npoBoya junHou 1=1 M ecnu MmarauTHas uHayKuus B pasHa 1 Tn? Orser: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TedeT Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM ToJie o1 yriiom 60° k auHusM mMaruutHou unaykuuu. C xkakou cuiioit F aeiictByer
1oJIe Ha OTpe30K mpoBoja amuHoi 1=10 Cm ecnu marHuTHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka ranpBaHoMeTpa JUIMHON a=4 c¢M u mupuHoit b = 1,5¢cm, cogeprkamas N=200 BuTkoB
TOHKOM IPOBOJIOKH, HaXOJUTCSI B MarHUTHOM moiie ¢ uHaykuued B=0,1 Tn. Ilnockocts pamku
napajulejbHa JUHUAM MHAYKUUU. HallTh MexaHW4yeckuii MOMEHT M, NEUCTBYIOIMI HA PaMKYy,
Korja 1o BUTKy TeueT Tok |1=1 MA. OTBeT: 12 MmxH/Mm.

38. Hampspbkennocts H MarHuTHOrO mMOJs B IIEHTpe KpyroBoi BuTka paBHa 200 A/wm.
MarHuTHBII 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, ecau ckopocTh v npotoHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIBykpaTHO HOHU3UPOBAHHBI aTOM renus (Q-4acTulla) MJBUXKETCS B OJHOPOJAHOM
MarHuTHOM ToJie HanpspkeHHocThi0 H = 100 kA/M o okpyxkHOcTH paguycoMm R = 10 cm. Haiitu
cKkopocTh U a-vactuibl. OTBeT: 0,61 Mwm/c.

41. Ha »3nekTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM Imosie mHaykuued B =2 Tn co
ckopocThio v =107 m/c meiictByer cuna F=1,6 nH. Haiitu yrom Mexay HampaBleHHUSIMH
CKOPOCTH M MarHUTHOM uHayKuuu. OrBer: 30°.

42. llenb COCTOWT W3 TMOCIEAOBATEIBHO COCIMHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHaykTuBHOCTU L = 1 I'H, ncrounnka toka u kimoua. Koy 3amkuHyT. Yepes kakoe Bpemsi 1mociie
pa3MbIKaHus KII0Ya CUjia TOKa B Llenu yMeHbluTed B 2 paza? OrBer: 0,693 c.

43. llemb COCTOMT W3 TOCJIENOBATEIBHO COCIUHEHHBIX  CONPOTUBIICHUS, KATYIIKU
MHAYKTUBHOCTH, HCTOYHHMKA TOKa M Kitoya. Kiou 3amknyT. Uepes t = 0,5 ¢ nocne pa3MbIkaHus
KJIO0Ya cuja TOKa B LENuM yMeHbuwiack 3 pasza. Omnpenenuth 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 MOTOK Yepe3 €ro MOMepeyHOe CeueHHUe
® =0,1 mB6. OTBet: 0,05 JI:k.
45, HaliTh MHAYKTUBHOCTH MPOBOJAIIETO KOHTYpa, €CIM MAarHUTHBI TOTOK 4epe3 HEro

yBenuuuBaetcs Ha 0,02 BO B pesynbraTe M3MeHeHUs TOoka B KOHType ¢ 4 A 1o 8 A. OTBert:
5 mI'H.

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETeHLIU U Coaepxanue KOMIETEHIH I
OIIK-2 CriocobeH caMOCTOSITETbHO MPOBOJUTH SKCIIEPUMEHTAIbHbIE

HCCIICAOBAaHHUA U UCIIOJIb30BATh OCHOBHBIC ITPUCMBI 06pa60TKI/I )51
NpCACTABJIICHUA MTOJYUCHHBIX JAHHBIX

Tunoskie TECOPETHYECCKHUE BONIPOCHI K IK3aMEHY IO JUCHUILJIMHE
1. TloTeHIMaANBHOCTH dJIEKTpUYECKOro mois. Pabora mo mepeMerieHuro 3apsaa B
aJIeKTprYecKkoM nosie. [ToTennmanbHas s3Heprust B3auMOECHCTBHS SJIEKTPUUECKHUX 3apsJI0B.
2. Cas3p MEXIY NOTCHLIUAIOM U HAMPSHKEHHOCTBIO.
3. Ilpumenenme Tteopembl [aycca mys pacdera SJIEKTPUUECKUX IIOJCH, CO3IaHHBIX
TOYEYHBIM 3apsA70M, PAaBHOMEPHO 3apsDKCHHBIMH IUIOCKOCTBIO, Cepold, HUTHIO, IMIMHAPOM,
[IapOM.



4. BpruncneHue nNoTeHIMAaNa MO HAMPSXKEHHOCTH AIIEKTPUYECKOTO MO,

5. DNeKTpUYECKUH MOMEHT JuMoiid. TOYeUHBIM AWUNONb. OJEKTPUYECKOE I10JIe
TOYEYHOTO JUIONS U €ro pacyeT Ha OCHOBE MPHUHIIMIIA CYNEPIO3UINU. DNEKTPUIECKOe Moje Ha
OCH JIUIIOJIS ¥ B HAIIPABJIEHUH, IEPIIEHUKYIISIPHOM K OCH JAUIIOJSL.

6. DieKTpuyecKud AWUIONIb B OIHOPOIHOM U HEOJHOPOAHOM BJIEKTPHUUECKOM IIOJIE.
[ToreHunanbHas 3HEPTUS JUIOS.

7. VYcnoBus Jid  BEKTOpa HANPSHKEHHOCTH DJIEKTPUYECKOro TMOJMsi U BEKTOpa
ANIEKTPUYECKOTO CMELIEHUS Ha PAHULIE ABYX JUAIEKTPUKOB.

8.  CerHeTonNIeKTPHKH, UX CBOMCTBA. JIMAIIEKTpUUECKUH THCTEPE3HC.

9. KongeHncatopbl, BHIBl KOHJCHCATOPOB. OHEPIus 3apsHKCHHOTO IPOBOJHUKA,
KOHJIEHCATOpa. DHEPrus 3NeKTpudecKkoro mnoiig. O6beMHas IIOTHOCTh YHEPTHH.

10. Knaccuyeckue OnbITHI IO OOHAPYKEHHUIO U OOBSICHEHUIO MEXaHN3Ma BO3HUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIIOBUSI BO3HUKHOBEHHUS JJIEKTPUYECKOTO TOKA. XapaKTepUCTUKU
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPHIBHOCTH.

11. PaszBerBneHHble dnekTpuueckue uemnu. [Ipasuna Kupxroda.

12. Kgasucramumonapueie TOKH. IIpomecchl yCTaHOBIEHHUS TOKa TpH 3apsie, paspsie
KOH/JIEHCATOPA.

13. Ipumenenue 3akoHa buo-Caapa-Jlamnaca st pacdera MarHUTHOTO TIOJSI IPSIMOTO
MIPOBOJHMKA C TOKOM, KPYTOBOT'O MPOBOJTHUKA C TOKOM.

14. ]JleficTBue MarHUTHOTO Ha JABYOKYyIHiics 3apsn. Cwia Jlopenna. Dddexr Xomna.

15. TlpumeHeHne 3aKoHA IOJHOTO TOKAa MAJis pacuyéra MAarHUTHOTO TOJS COJICHOW]A,
TOPOUJATIBHON KaTyIIKH.

16. Pabota no nepeMenieHno NpOBOAHUKA U KOHTYypa C TOKOM B MAarHUTHOM IIOJIE.

17. V3meHeHnne cuibl TOKa TMPH pPa3MBIKAaHWH/3aMBIKAHUW IIETIH, COJEpIKaIIeH
WHIYKTUBHOCTD.

18. VYcnoBus A BEKTOPOB WHAYKIUHM W HANMPSHKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIIe
JIBYX MarHeTHKOB.

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

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

4.3. IIpome:xkyTouHasi aTTecTanusi B hpopme 3Kk3ameHa (3 cemecTp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMbl
KOMIIETeHL U U Coaepxanue KOMIETEHIH I
OIIK-1 CriocobeH 1CToIb30BaTh MOJIOKEHHSI, 3aKOHBI M METO/Ibl €CTECTBEHHBIX

HAayK U MaTCMAaTUuKu JJIs1 pCUICHUA 3a1aYq PIH)KCHCpHOfI ACATCIIBHOCTHU

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMEeHY 110 IUCHUILIHHE

1. Pacnpoctpanenue BonH B ympyroil cpene. IlpoponbHble W MONepeyHbIE BOJHBI.
VYpaBHeHue IUIOCKOM W cepuueckoil rapmMoHmdeckux BoyiH. Pas3oBas ckopocTb. BomHoBoe
ypaBHeHUe. DHeprus BosHbL. [IpuHimn cynepnosunuu BosH. CTosYre BOJIHBI.

2. BonHoBoe ypaBHeHHME Ui AIEKTPOMArHUTHOW BOJMHBL. OCHOBHBIE CBOWCTBa
AJIEKTPOMAarHUTHBIX ~ BOJH. OHEPrUs DJIEKTPOMAarHUTHBIX BOJH. Bekrop IloiHTHHTA.
VHTEHCUBHOCTH BOJIH.

3. BpemenHas u 1npocTpaHCTBEHHass KorepeHTHocTu. CTeneHb KOIepeHTHOCTH.
WNntepdepennus nyx BonH. UnTepdepenus ceera. [llupuna naTepdepeHIIMOHHOM MOJIOCH.

4. Judpakmus ceera. [Tpuniun [Noiirenca-dOpenens.



5. EcrectBeHHBII W TOMAPU30BaHHBIN CBEeT. 3akoH Maioca. CTeneHb MOMSPU3ALNH
CBeTA.

6. Ilonspuzamus npu oTpakeHUU U NperoMieHud. 3akoH bprocrepa.

7. Pacnpocrpanenue cBeta B momniomarommx cpenax. 3akon byrepa. Jlucnepcus ceera.
HopmanbHast 1 aHOManbHast AUCIIEPCHSL.

8. TemnoBoe wH3IyuyeHHE W €ro XapaKTEePUCTHKH. 3aKOHBI TEIUIOBOTO W3IYYCHHS.
I'unore3a [1nanka. @OTOHBI.

9. KopmyckynsipHO-BOJHOBOH jayanu3M cBeta M Marepuu. l[umoresa ae bpoiins.
Hexkoropsie cBoiicTBa BoJH 1¢e bpois.

10. BonHoBble cBoiicTBa MHKpoyacTl. Judpakmuss >IEKTPOHOB. [TpuHIMn
HeonpeneaeHHoCcTH [ eizendepra.

11. BonuoBas ¢yHKIUS U ee pu3nuecKuii cMbicia. HopMupoBKa, cTaHIapTHBIE YCIOBUSI.
Cynepno3unus COCTOSIHUI B KBAHTOBOM MEXAHHKE.

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

13. Atom Pesepdopma-bopa. Duepreruueckue ypoBHU. ATOM BOAOpOAa B KBAaHTOBOM
MEXaHHKE.

14. KBanTtoBble umcia 3nekTpoHa B arome. CrnuH snekTpoHa. CHOUH MHKPOYACTHI.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue 2JIEKTPOHOB 10 JHEPreTHYECKUM
ypoBHsM B aromax. [lepuonnueckas cuctema 3J€MEHTOB.

15. [lonsiTue O KBaHTOBBIX cTaTtucTukax boze-Dinmreitna u  depmu-lupaxa.
BrIpo:KA€HHBIN 2IEKTPOHHBIN I'a3 B METaJIIaX.

16. Pa3mep, coctaB u 3apsia arToMHOTO sijipa. [ledekt mMaccel u 3Heprust cBs3u sjapa. CriuH
A]lpa ¥ €ro MarHUTHBIA MOMEHT. SlnepHble cuibl. Moaenu siapa.

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

Tunosble 3a1a4M M0 JMCHUIIMHE
1. Ha nyTtu cBeroBoil BOJHBI, MAYLIEH B BO3AYXE, MOCTABWIN CTEKISHHYIO IUIACTUHKY
(mokazaTtenb mHpeaoMIIeHUs cTekiaa paBeH 1,5) tommuuoi 1 mm. Ha ckonmbko H3MeHHTCS
ONTHYECKas JJINHA IIyTH, €CIIU BOJIHA alaeT Ha INIaCTUHKY HOpMainbpHO. OTBeT: 0,5 MM.
2. Haiitn Bce mmuubl BonH Buaumoro ceera (ot 0,76 mo 0,38 MkMm), KOoTOpble OymyT
MaKCHMaJbHO YCUJIEHBI MPU ONTUYECKOW Pa3HOCTH XOJa MHTEPPEpUPYIOIIUX BOJH, paBHOH 1
MKM. OTBeT: 0,5 MKM.
3. Paccrostare d mexy nByms miensmu B onbsite FOHTa paBHO 1MM, paccrostaue | ot mieneit
1o ’kpana 3 M. OnpeaenuTh JJIUHY BOJHBI A, UCITyCKAeMON HCTOYHMKOM MOHOXPOMATHYECKOTO
CBeTa, eciu muprHa b HHTepPepeHIIMOHHBIX TOJI0C Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibhyto mienky (N = 1,3), Haxonsuiyrocss B BO3AyXe, MaJaeT HOPMAJIbHO MYYOK
aydeii Oenoro ceeta. [Ipu kakoi HauMeHbIIeH TommuHe d TUIEHKH OTPakKEHHBIN CBET C JUTHHOM
BoHBI A = 0,55 MKM oOKakeTcs MaKCHMallbHO YCHJICHHBIM B pe3yjbTare HHTEephEpeHINN?
OtBet: 0,1 MKM.
5. Paccrostaie Arz1 Mexny BTOPBIM U IIEPBBIM TEMHBIM KosbllaMu HbpIOTOHA B OTpake€HHOM
ceere paBHO | MM. Ompenenutb paccrossHuE Ari09 MEXAY JIECATBIM M JEBATHIM KOJIBLIAMHU.
Otgert: 0,39 mm.
6. Ha mens mupunoit ¢=0,05 MM majmaer HopManbHO MOHOXpomarhyeckuii cBeT (A=0,6
MKM). OnpeenuTs (B rpagycax) yroi ¢ Mexay IepBOHAaYaJbHBIM HAIPaBICHUEM IIy4Ka CBETa U
HalpaBJICHUEM Ha YETBEPTYIO TEMHYIO AU(paknoHHy0 nojocy. OtBer: 2,75°.



7. CKONBbKO IITPUXOB HA KXl MUJUTUMETP COIEPKUT MU(PaKUMOHHAS PELIETKa, €CIH
npu HAOMIOJEHUH B MOHOXpOMAaTHYeCKOM cBere (A=0,6MKM) MaKCHMyM TSTOTO TOPSAKa
oTkiioHeH Ha yroia ¢=18°? Otset: 100.

8. Hudpakuuonnas pemierka coxepkut N =200 mTpuxoB Ha IMM. Ha pemerky manmaer
HOPMaJTbHO MOHOXpOMaTH4eckuii cBeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJBIIETo OPsIKa
naet ota pemerka? OrBer: 8.

9. CKOJIBKO MITPUXOB HA KAKIBIH MUJUTUMETP COIACPKHUT NU(PAKIMOHHAS pPEIIeTKa, eCln
npu HaOMOJeHNH B MOHOXpoMatudeckoMm cBere (A = 0,6 MKM) MakCUMyM TPEThEro MOpPSIKa
OTKJIOHEH Ha yron ¢ = 21°? OrBet: 200.

10. [Ty4ok ecTecTBEHHOIO CBETa, MIYIIHI B BOJE, OTPakaeTcs OT IpaHu anmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie mageHus o (B rpajycax) OTpaKCHHBIA CBET
HOJIHOCTBIO noaspu3osan? Oreer: 61,2°,

11. Yron bprocrepa og, mpu MageHU CBeTa U3 BO3[yXa Ha KPUCTAJUT KaMEHHOM COJIU paBeH
57°. Onpenenutsb CKOPOCTh CBETA B 3TOM Kpucramie. Orser: 194 Mm/c.
12. [IpenenbHBIA yroa o MOJHOTO OTPAXKEHHUS My4YKa CBETa Ha TpaHUIE >KUIKOCTH C

BO3ayXxoM paBeH 43°. Onpenenuth yron bprocrepa ogp (B Tpamycax) ais NMajcHUs Jiyda U3
BO3/lyXa Ha MOBEPXHOCTh ITOM ®KUAKOCTU. OTBet: =55°45",

13. Yronm MeXIy IIaBHBIMH IIOCKOCTSMH TOJSIpU3aTopa M aHajau3aropa cocramiser 30°.
Onpenenuth WU3MEHEHHE WHTCHCUBHOCTU TMPOIIEIIIET0 Yepe3 HUX CBETa, €CIIU yroll MEexay
[JIABHBIMH TUIOCKOCTSIMHM IOJIIPU3aTOpa U aHAIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14, Crenens nomnsipuzanuu P gactuuHo-nonsspuzoBanHoro ceera paBHa 0,5. B ckomnbko pa3
OTJIMYACTCS MaKCHUMallbHAs MHTEHCHMBHOCTh CBETa IIPOIYyCKAaeMOI0 4Yepe3 aHajlu3aTop, OT
MuHUManbHOI? OTBeET: 3.

15. OnpenenuTs TEMIEpaTypy, MPU KOTOPO SHEpreTdeckas CBeTUMOCTh Ry abComoTHO YepHOro
Tera pasHa 10 kBT/M?. Otser: 648 K.

16. [ToTok »sHeprum, W3Iy4aeMblii W3 CMOTPOBOTO OKOIIKAa IUIABWIBHOM meun, paBeH 34 Br.
OnpesieniTh TEMITEpaTyPy MeUH, eciTH TIIONIAIb OKOIIKa cocTarnser 6 cv’. Orser: 1000 K.

17. Bo ckonbko pa3 Hafo yBEMYUTh TEPMOIMHAMUYECKYIO TeMIIEpaTypy aOCOIFOTHO YEPHOT'O TeNa,
YTOOBI €ro SHEpreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OtTBet: 2.

18. Ha kakyro anmHy BOJIHBI MIPUXOIUTCS MAKCUMyM CIEKTPATbHOM IIOTHOCTH 3HEPreTUYECKON
CBETHMOCTH a6CONIOTHO YepHOTO Tena rpu Temmeparype 0°C. Orser: 10,6 MKM.

19. Onpenenuth UIMHY BOJHBI CBeTa, oOmywaromiero ¢GoTokaTton ¢ paboTol BBIXOJA

A =215B, ecnu MakcuMainbHas KMHETHYECKash SHEpIrus (GpoTorneKTpoHOB Tmax = 1 3B. OTBer:
400 nm.

20.  Ha noBepxHocTh (hoTOKaTOAa magaer MoHoxpoMaTuueckuii cser (A =310 um). YToOBI
OPEKPaTUTh OMUCCHIO  3JEKTPOHOB, HY)XHO MPHJIOXKHUTHh  3aJ€PKUBAIOIIYI0  Pa3HOCTh
noreniuanos U ve menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OTBet: 2,3 3B.

21.  Yacruna HaxoguTcs B MOTEHUMATBHOM sinuke. HaliTu oTHOIIEHHE pa3HOCTH COCETHHX
SHEPreTHUECKUX YPOBHEH AEn+1n K dHEeprun En gacTuIlsl B cirydae N = 5. Oret: 0,44.

22. YacTuia HaxoAUTCA B MOTEHIMAIBLHOM SiluMKe. HallTu OTHOLIEHHE Pa3HOCTH COCETHUX
HHEPreTUUecKux ypoBHEH AEn+1n K sHEprun En yacTuibl B cayqae n — . Orer: 0.

23.  OmpenenuTh XOJJIOBCKYIO Pa3HOCTh TOTEHIMAJIOB MEXIY TpaHSIMH KpPEMHHEBOTO
oOpasiia mmpuHOW | =2 cM, MOMEIIEHHOTO B OJHOPOJHOE MArHUTHOE TOJe C WHIYKIUEH
B = 0,3 Tn, mpu mpomycKaHWH TOKa MIOTHOCTEIO j = 2 A/M?. IToctosrHas Xomma Ry = 0,1 M¥/Ko.
OTtBert: 1,2 MB.

24, Onpenenuth TOCTOSHHYI0 XOJUla METALIMYECKOro 00pasiia, €Ciu KOHIIEHTpaIus
HocuTenei 3apana N =4,1-10%° M3, Oreer: 0,015 M3/Kun.
25. Kaxkast yacTh (B %) HAyanbHOrO KOMMYECTBA aTOMOB PAJMOAKTUBHOTO AKTUHHSA “2°Ac

octanetcs uepes S5 cyt? [lepuon nomypacmana 10 cyrokx. OTBet: 71 %.



26.  TlocrosHHas pacmaga A pyommms ©Rb pasma 7,7-10% c¢l. Onpemenurts ero mepmon
nosypacnazaa Ti2 B MuHyTax. OTBer: 15 MuH.

217. 3a OIMH TOJ HAvaJbHOE KOJIMYECTBO PAJMOAKTUBHOTO H30TONA YMEHBIIWIOCH B TPH
paza. Bo ckonpKo pa3 0HO yMeHbIIUTCS 3a J1Ba roga? Orset: 9.
28. 3a Bpems t = 8 cyr pacmanock k = 0,75 HayanpbHOrO KOJWYECTBA SJIEP PAAHMOAKTUBHOTO

u3zorona. Onpenenuts nepuos noiypacnaaa Tiz. Orer: 4 qHs.

6] ; 9 4
29.  Snepmas peakums mmeer Buy Ll +7—> Be+"He  Oppenennts maccoBoe wmcio
HeocTaromero snemenra. OTeer: 7.

12 2 11
30.  Snepmas peakums mmeer Buy G+ H—>?+7B. Onpegenure maccoBoe umcio
HenocTarolero dieMedra. Orser: 3.

Kon Pe3ysbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbl
KOMIIETeHIIHU U Conep:xxanue KoMNeTeHUH
OIIK-2 Crnioco0OeH caMOCTOATENBHO MTPOBOJUTH SKCIIEPUMEHTAIILHBIE

HCCIICAOBAHUA U UCII0Jb30BATh OCHOBHLIC ITPHCMbI 06pa6OTKI/I n
MMpEACTABJIICHUSA MTOJYUCHHBIX JAHHBIX

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 0 JUCHHUILINHE

1. Cnocobsl HaOmiomenus wunHtepdepeHunu cBeTa. JIByxiyueBas HHTEpQEpeHIIus.
Wnrtepdepeniuss B TOHKUX IIeHKaX. [lolockl paBHOro HakJioHAa M PaBHOM  TOJIIUHBL
Wutepdepomerpsl.

2. Meton 30 ODpenens. dudpaxnus DpeHens Ha KpyIJIOM OTBEPCTHH. 30HHAs
IUTACTUHKA.

3. Mudpakuus @paynrodepa Ha meTu ¥ MHOTUX MIesaX. JndpakiurmoHHas penerka.

4. Jludppakuus Ha mOpocTpaHCTBeHHOW pemetke. Popmyna Bynbda-bparros.
Pazpemraroniast cnocoOHOCTh ONTHYECKUX TTPHUOOPOB.

5. DKClepUMEHTalbHOE TMOATBEpP)KJEHHE KBAaHTOBBIX CBOMCTB CBeTa: BHEIIHUM
doroapdext: appext KomnroHa.

6. KsanroBble ypaBHeHUs JBMXeHHUs (oOuiee ypaBHeHue lllpenuurepa, ypaBHeHue
HIpenunrepa 1t CTalMOHAPHBIX COCTOSHUMN).

7. DHepreTMyeckue 30HbI B KpUCTAJUIaX B MPHUOIMKEHUU CUIBHOM CBS3H. MeTaibl,
MOJIyTIPOBOIHUKH U AUDJIEKTPUKH 110 30HHOW TEOPHUH.

8. CoOcTBeHHas U MPUMECHASI TPOBOAUMOCTb MTOIYITPOBOTHHKOB.

9.  ®OTONPOBOAMMOCTH MOIYTTPOBOJHHKOB.

10. KoHTakT IBYyX METAJUIOB MO 30HHON TEOpHH. TepMOIIEKTPUYECKHE SBICHUS H WX
IIPUMEHEHHE.

11. BrimpsiMieHHe MEpeMEHHOT0 TOKa Ha KOHTaKTe METaJUI-I10JIyIPOBOJHUK.

12. KoHTakT 3J€KTPOHHOTO U JIBIPOYHOTO MOIYIPOBOJHUKOB. TpaH3UCTOPHI.

13. 3akoHOMepHOCTH 0- U -pacmanoB. HeWTpuHO. y-U3IydeHNE U €ro CBOMCTBA.

14. Snepuble  peakuumu. ODHepreTuyeckas cxema  sAepHbIX — peakumid. [lyTtm
MCIIOJIb30BaHUS SIIE€PHON IHEPTHH.

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOWM MNOANMUCHIO

3aBeaytowmin kadeapoit Oudd

COrNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukTtoposuy, 19.08.24 09:17 (MSK) Mpocrtas noanuck




