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[Iporpamma pazpaboTaHa B IIKOJIE MEXKIYHAPOAHOW IIKOJBI MH)XEHEPUHU Ha
OCHOBAaHUM HOPMATUBHBIX JTOKYMEHTOB: [OCyZapCTBEHHBIX 00111€00s3aTeNbHBIX
CTaHJIapPTOB BBICIIETO U TIOCIEBY30BCKOTO 00pa30BaHUs, yTBEPKACHHBIX MTPUKA30M
Munnctpa Hayku U Bbicuiero oopaszoBanusi Pecryonuku Kazaxcrtan ot 20 uromns
2022 roga Ne 2 (¢ uameHenusamu u gonosHeHusMu ot 20.02.2023 Ne 66), [IpaBun
OpraHM3alyu ydeOHOro Tpolecca MO KPEOUTHOW TEXHOJOTUU OO0y4YeHHUsS B
OpraHM3alMsIX BBICIIETO M (UJIU) TOCIEBY30BCKOTO 0Opa30BaHMsI, YTBEPKICHHBIX
npukazoM MuHucTpa o6pa3oBanus u Hayku PecryOonuku Kazaxcran ot 20 anpens
2011 roga Ne 152 (c u3MeHeHUsMH U gomnojiHeHHsIMU OT 29.04.2024 No 203),
KBanudpukanoHHbIX  TpeOOBaHUM, TMPEABSBISIEMBIX K  00pa3oBaTelbHON
NeSATEeIbHOCTH OPraHU3allid, IPEAOCTABIIAIONIMX BbICHIEE U (M) MOCIEBY30BCKOE
oOpa3oBaHue, W TMEpeyHs JOKYMEHTOB, MOJTBEPKIAIOUIMX COOTBETCTBUE WM,
YTBEPXKJICHHBIX TPUKA30M Munuctpa Haykd U BBICIIETO OOpa3oBaHUs
PecnyOomnku Ka3zaxcran ot 5 ssuBaps 2024 roga Ne 4.
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HEJDb U 3AJAYU BCTYHUTEJBHOI'O DK3AMEHA

[lenpt0  BCTYNUTENBHOIO  DK3aMEHA  SIBJISIETCA  BBISIBICHUE  YPOBHSA
TEOPETUUYECKON TMOATOTOBKH TMOCTYHAIOIIMX B JIOKTOPAHTYpPY U (OpPMHpPOBAaHUE
MEPCOHAIBHON PEKOMEH/IAINY 110 MOCTYIIEHUIO HA OCHOBE KOHKYPCHOT'O y4acCTHS.

Ha BcTynuTenbHOM 3K3aMEHE MOCTYyHAaroUMid B JOKTOPAHTYPY JAOJDKEH
NOKa3aTh IJyOWHY 3HAaHUW 1O OCHOBHBIM JIMCUWILIMHAM IPEAIIECTBYIOIIEH
NOJATOTOBKM, HAY4YHO-UCCIIEIOBATEIbCKUM IOTEHUMAT, KOTOPbIE  SBIISIIOTCA
JOCTAaTOYHBIMH U HEOOXOAMMBIMM JJIsl YCIEIIHOTO OCBOEHHSI O0Opa3oBaTEIbHOU
IpOrpamMMbl JOKTOPAHTCKOW MOATOTOBKU M 3aLIUThI JOKTOPCKOW AUCCEPTALIMH 10
TEMaTUKE  CHOeUuanbHOCTH. [locTymarommii  JOJDKEH  IOKa3aTh  YMEHHE
CaMOCTOATENbHON padOThl C COBPEMEHHOM JHUTEpPaTypoi, MPOAEMOHCTPUPOBATH
CBOM JIOCTHKEHUS B 00J1aCTH (DU3UKHU B BUJI€ aBTOPCKUX MyOTUKALIMA, TUTIIOMOB,
cepTU(PUKATOB U TIP.

B sx3ameHarmonHpiii OuieT OyayT BKIFOUEHBI BOMPOCH IO JAUCIUIUIMHAM
10 MPOQUIIIO TPYMIIEI 00pPa30BaTENBbHBIX IPOTrPAMM U MPEIJIOKEHBI TEMBI 3CCE AJIs
ONpENENICHUs] YPOBHS AaHAJIUTUYECKUX M TBOPUECKUX CIIOCOOHOCTEH, yMEHUH
BBICTPAauBaTh COOCTBEHHYIO apryMEHTAI[MI0 Ha OCHOBE TEOPETHUYECKHUX 3HAHUM U
JMYHOTO OMBITA.



Bonpocs! mo nepBomy 010Ky (o (pu3nke KOHAEHCHPOBAHHOTO COCTOSTHHSA)

1. Cunbl Ban-nep-Baanbca, ux kiaccupukanus.

2. MloHHas, KOBaJIEHTHAs U METAJUIMYECKAs CBA3HM B TBEP/BIX TeJax.

3. Kpucramunueckas pemerka. Pemerku bpass u ¢ 0a3ucom. O603HaueHMs y3710B,
HaNpaBJICHUH ¥ TUIOCKOCTEH B KpUCTAIUIax (MHICKCH Muiuiepa).

4. Knaccudukanus Tel Mo KpUCTANINYECKUM CTPYKTypaMm.

5. DJIEMEHTBI CAMMETPHUH B KPUCTAIIAX, TPAHCISIMOHHAS CUMMETPHS, sTUeiKa
Burnepa-3eiitiia. SIBnenne moammopdusma.

6. Knaccudukarus TBEpIbIX TeN MO KPUCTAILIOTpapUuIecKOd CUMMETPHUH.
SBnenne nomumopduzma.

7. Ilepuoanueckue GyHKIUU 17151 TPAHCISIIMOHHBIX BEKTOpoB. OOpaTHast pelieTka
U €€ CBOMCTBA.

8. HecoBepieHcTBa U AEPEKTHI KPUCTAIIIMUECKON PELIETKH.

9. CriocoObl onMcaHus COCTOSHUN MaKPOCKOITUYECKON CUCTEMBI.

10. Yucna coctosHuit Ans MukpouacTuil. Kiaccuueckast 1 KBaHTOBasi CTAaTUCTHUKH,
UX OCOOEHHOCTH U YCJIOBUS IPUMEHUMOCTH.

11. HeBblpoXkaeHHbIE U  BBIPOKICHHBbIE cUCTeMbl yacTul. Kpurepuii
HEBBIPOKIEHHOTO UICAJIBHOIO ra3a.

12. OyHKIMK pacipeeieHns BEIPOKIEHHBIX Ta30B (PepMUOHOB U O030HOB.

13. Cusitue BbIpoxeHus. HeBBIPOKICHHBIHN SIIEKTPOHHBIN ras3.

14. TIpaBuna CTaTUCTUUECKOTO YCPEAHEHUS.

15. DHepreTuyeckre ypoBHH CBOOOIHBIX aTOMOB. O000OUIECTBICHUE SJIEKTPOHOB B
KpHUCTaJlIax.

16. DHepreTnyeckuil CEKTP MMEKTPOHOB B KpUCTAIJIE. 3aBUCUMOCTb SHEPTUU
3JICKTPOHOB OT BOJIHOBOT'O BEKTOPA (3aKOH JUCIICPCHH).

17. DHeprus 37€KTPOHOB B MEPUOAUUECKOM I0JI€ KPUCTAIIIOB.

18. DddexTuBHAS Macca SIEKTPOHA.

19. 3anosiHeHNE SHEPTETUUECKUX 30H AIEKTPOHAMH.

20. YcioBust BOBHUKHOBEHHUSI DJIEMEHTAPHBIX BO30YK/IEHUN B TBEPJIBIX TEaX.
BpewMs ku3HM 351eMEeHTapHBIX BO30YKIEHUH.

21. Umnynse ponona. Heynpyroe paccestHust pOTOHOB Ha aKyCTHUECKHUX
(dhoHOHAaX.

22. Konebanus B pemieTke, COCTOSIICH U3 OJIMHAKOBBIX aTOMOB, B IPUOIIKEHU
bopna-Kapmana (BK-nipubmmkenue).

23. Jlnnamuka pemeTKy ¢ IByMs aTOMaMy B TPUMHUTHUBHOH STYEHKE B
npubamxenuit bopua-Kapmana.

24. HopManbHbIe KOJIE0aHUs PEIIETKH KPUCTAILIA.

25. CrieKTp HOpMaJIBHBIX KOJIEOAHUHN PEIIeTKH KPUCTAILIA.

26. ®yHkIUs pacupeneacHus: GOHOHOB M0 YPHEPTHUSIM.

27. TermoemkocTh TBepAoro Tena. O0IacTh HU3KUX M BBICOKHX TEMIIEpaTyp.

28. TenaoeMKOCTh 3JEKTPOHHOIO Ta3a. AHTapMOHHYECKHE B3aUMOJCHCTBHS B
KpHUCTAIIIaX.



29. YpaBHEHUS TEIUIONPOBOIHOCTH. TEMI0BOE COMPOTUBIIEHUE PELIETKU
KpHUCTaJlJIa, €ro CBA3b ¢ mpoueccamu nepedpoca. N- u U- mporieccsl nepenayu
UMITYJIbCA B KPUCTAJUIMYECKOM peIIeTKe.

30. TenmonpoBOAHOCTH AUDICKTPUKOB B 00JIACTH BBICOKUX M HU3KUX TEMIEPATYDP.
31. TerutonpoBogHOCTH MeTAIITIOB. OOJIACTH BHICOKUX U HU3KUX TEMIIEPATYD.

32. TemnoBble CBOWCTBa HAHOYACTHIL B pubImxennn Jlebas.

33. PaBHOBECHOE COCTOSIHME ANEKTPOHHOTO Taza. [peiid 31exTpoHOB mox
BIIUSIHUEM BHEIIIHETO 3JIEKTPUYECKOTO TMOJIS.

34. Bpems penakcaiuu U JIJIMHA CBOOOTHOTO MpooOera 3JIeKTPOHOB.

35. DIeKTpONPOBOIHOCTh HEBBIPOKIECHHOTO M BBIPOXKICHHOTO 3JIEKTPOHHOTO
raza. CBsA3b TEIJIOBBIX U DJIEKTPUUECKUX CBOMCTB KPHUCTAIIOB. 3aKOH
Bunemana-®panua-Jlopenua.

36. 3aBUCUMOCTb MOJBUKHOCTH HOCUTENIEH 3aps0B OT TEMIIEPATYPHI.

37. DIEKTPONPOBOAHOCTh YACTHIX METAJJIOB U METAJTMYECKUX CIIABOB.

38. SBnenme cBepxmpoBoauMocTH. Illenn B 2HepreTHUYecKoM CHEKTpe
CBEPXIIPOBOJTHHUKA.

39. OOpazoanme snekTpoHHBIX map Kymepa. Teopus bapauna-Kymepa-
HIpuddepa cBepxnpoBogumoctr B Metaiuiax u ciiaBax (BKII teopus).

40. IToBeneHne CBEPXMPOBOJTHUKA BO BHEITHEM JJICKTPUICCKOM U MAarHUTHOM
noJisix. YcClIOBHE TepexoJa OT HOPMAaJIbHOTO K CBEPXIIPOBOIAIIEMY
COCTOSIHUIO MTPOBOJIHUKA.

41. PazpyrieHue CBEpXIpPOBOIUMOCTH BHEITHUM TOJIEM.

42. MarauTHOE 10Jie B MarHeTUKax.

43. MarauTHble cBoMcTBa aToMoB. Kiaccudukaiiyisi MAarHUTHBIX MaTepUasoB.
[ToHBIA MAarHUTHBIA MOMEHT aTOMa.

44. MarauTHasi BOCIPUUMYHBOCTh JUAMarHeTUKOB. JlmamarneTusm.

45. TepmosnekTpoHHass AMucchs. [IoHATHE O APYTMX SMHCCHOHHBIX SIBICHHSIX.
3aKOHBI JIEKTPOJIU3A.

46. Knmaccruueckast 1 KBaHTOBas MOJICIIH TTapaMarHeTH3Ma.

47. DnexTpompoBOAHOCTH Ta30B. (CaMOCTOATENbHBIM, HECAMOCTOSTEIbHBIN
ra3oBbId pa3psan. Tieromuil paspsm.

48. KBanToBas npupoaa peppomaraernzma. OOMEHHOE B3aUMOACHCTBUE U
BO3HUKHOBaHUE (peppomarnetuzma. Temmneparypa Kropu u Heens.

49. Knaccuduxanus GOTOHHBIX KpUCTAILTOB. OCOOCHHOCTH MX MOBEJCHUS B
MUKPOPE30HATOPOB U IMJICHOYHBIX BOJIHOBOIAX.

50. Mogaenu nHanovactuil. @pakrajibHOE MpeAcTaBlIeHUE Teopun Jlebast s
MaKpO- U HAaHOCTPYKTYP.
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Bonpocsl no BTOpomy 0JI0KY (3aaa4u 10 BCeM pasaesaM (PU3uKn)

1. B 0Oouky 3amuBaercs Boga co ckopocteio 200 cm®c. Ha nne Gouku
00pa30BaIOCh OTBEPCTUE MIOIIABI0 Tonepednoro cedenus 0,8 cm?. TIpenedperas
BSI3KOCTBIO BOJIbI, OTIPEJICNIUTh YPOBEHb BOJIBI B OOUKE.

2. MaxoBHUK HaYMHACT BPAIIaThCs U3 COCTOSHHS MOKOS C IMOCTOSHHBIM yTJIOBBIM
yckopenueM € = 0,4 pan/c®. Onpenenire KUHETHYECKYIO SHEPIHIO MAXOBHMKA YEPE3
BpeMs t; = 25 ¢ moclie Havyaia ABUXKEHUs, ecnau 4epe3 t = 10 ¢ mocne Hayana
JBUXKEHMS MOMEHT UMITyIbca Ly MaxoBuka cocrasisua 50 Kr-m/c?,

3. Cuwurtas opOuTy 3eMIM KpPYroBOH, OINPENCIUTh JUHEUHYIO CKOPOCTh V
IBH>KeHUs1 3eMiu BOKpyr ComnHua.

4. YacroTa BpallleHUs Np MaxOBUKa, MOMEHT WHepumu J KoToporo pased 120
kr-M?, cocraBuser 240 o6/mun. Ilocme npekpaiieHus AEHCTBHS HAa HETO
BpAIlAlOIIEr0 MOMEHTa MaXOBHUK TOJ JEHCTBHEM CHJI TPEHHS B TOMAIIMITHUKAX
OCTaHOBUJICA 3a Bpems t = m MUH. CuuTas TpEHHUE B MOJUIUITHUKAX TOCTOSIHHBIM,
ONpENEINTe MOMEHT M cul TpeHus.

5. T'ups maccoit m = 10 kr magaer ¢ BbicoThl h = 0,5 M Ha MOJCTaBKY,
CKPEIUICHHYIO ¢ TpYXHHOU kecTkocThio k = 30 H/cm. Ompeaenuth npu 3TOM
CMEIIEHUE X MPY>KUHBI.

6. MarepuanbHas Touka Maccoii m = 20 r ABHXKETCS 10 OKPYKHOCTH paauycom R
= 10 cM C MOCTOSTHHBIM TaHTEHIMATBHBIM ycKOpeHueM. K koHiry msitoro o6opota
MOCJIE HavaJla JIBU)KEHUS KUHETUYECKasi SHEPIUsl MaTepUaJbHON TOUYKUA OKa3ajach
paBHo# 6,3 MJ[x. OnpeieIuTh TAHT€HITMATIBHOE YCKOPEHHUE.

7. CHapsin Mmaccoii m = 5 KT, BBUJIETEBIINM U3 OpYJus, BEPXHEN TOUKE TPACKTOPUU
umeer ckopocth v = 300 m/c. B 3TOl TOuke OH pa3opBajics Ha JBa OCKOJKA,
npudeM OOJBIIUN OCKOJIOK Maccod mj MojeTea B OoOpaTHOM HampaBJE€HUU CO
ckopocThio vi = 100 m/c. OnpeienuTh CKOPOCTh V2 BTOPOTO MEHBIIETO OCKOJIKA.

8. Huck pagmycom R = 10 cm Bpaimaercss Tak, 4TO 3aBHCUMOCTbH JIMHEHHOMN
CKOPOCTH TOUEK, JISKAIINX Ha 000/1€ IUCKa, OT BPEMEHHU 3a7a€TCs YPAaBHECHUEM V =
At + Bt? (A = 0,3 m/c?; B = 0,1 m/c®) Onpenenurs MOMEHT BpEMEHH, JUISi KOTOPOTO
BEKTOP MOJHOTO YCKOPEHHUsI a 00pasyeT ¢ paauycoM KoJieca yroua ¢ = 4 rpajyca.



9. Jluck BpamaeTcss BOKPYT HEMOJBMXKHOM OCH TakK, YTO 3aBHUCUMOCTb Yrja
IIOBOPOTA pajMyca AUCKA OT BPEMEHH 3ajaercs ypaBHeHueM ¢ = At? (A = 0,5
pan/c?). OnpenenuTh K KOHIly BTOPOMl CEKyHbI IIOCJIE Hayaja JBHKEHH: 1)
VIJIOBYIO CKOpPOCTh JHCKa; 2) YIJIOBOE YCKOpeHHEe JHCKa; 3) I TOYKH,
Haxojsmeiicss Ha paccrosHur 80 CM OT OCH BpallleHUsl, TAHTCHIUAIBHOE ar,
HOPMAJIBHOE &y U MTOJIHOE YCKOPEHHUE d.

10. IIpu xakoM aBIEHUH CPEAHSIS ATTMHA CBOOOIHOTO Mpolera MOJIeKyJ BOJAOPOAa
paBHa 2,5 cM, ecnu TeMiieparypa ra3a pasHa 67 °C? JlnameTp MOJIEKyJIbl BOAOpOAa
cuuTath paBHbIM 0,28 HM.

11. Onpenenuth, KakKyr YCKOPSIONIYIO Pa3HOCTh MOTEHIMAJIOB JOJKEH MPOUTH
MPOTOH, YTOOBI €ro CKOpocTh cocTaBuiia 90% ckopocTH cBeTa.

12. Tlapamrot (m; = 32 Kr) ¥ TujIoT (mz = 65 Kr) B paCKPBITOM COCTOSSHUU WUMEET
dbopmy monychepsl guametrpom d = 12 M, oOmamas kodbduIeHTOM
conpotuBieHus Cx = 1,3. Onpenennuts MakCUMaJIbHYI0 CKOPOCTh, Pa3BUBAEMYIO
IHJIOTOM, TP IIOTHOCTH Bo3ayxa 1,29 kr/m®,

13. CranpHoli mapuk (miotHocTs p = 9 r/em®) auamerpom d = 0,8 cm magaer ¢
IIOCTOSIHHOM CKOPOCTBIO B KaCTOPOBOM Macie (mmotHocTs p = 0,96 r/cm®,
nuHaMu4deckasi Ba3kocTh 1 = 0,99 Ila*c). YuuteiBas, 4To KPUTHYECKOE 3HAUCHUE
yucina PenHonmpnca Reg, = 0,5, omnpenenuts XapakTep [BMKEHUS Macia,
0OyCIOBJICHHBIN MaJIEHUEM B HEM IIapHKA.

14. Tlepuon obOpamenus komersl [amnes Bokpyr Comane T = 76 7jer.
MuHHMaIbHOE PACCTOSIHUE, HA KOTOPOM OHa MpoxoauT oT CoJHIa COCTaBISET
180 I'm. OnpenenuTh MakCUMaJbHOE PAcCTOSIHUE, Ha KOoTopoe koMmera [amnes
yaansgercst ot Connia. Paguyc opOutsl 3emin npuHsTh paBHbIM Ro = 150 ['m.

15. K 06011y 0IHOPOJTHOTO CIUIONIHOTO JIMCKa Maccoil m = 10 Kr, Haca)KEHHOTO Ha
OCbh, TPUIIOKEHA TIOCTOsHHAs KacatenpbHas cuia F = 30 H. Onpeaenutsb
KMHETUYECKYIO DHEPTUIO Yepe3 Bpems t = 4 ¢ moclie Hauasa JBUKECHUS CUJIBI.

16. Teno Maccoif m HauMHAET JABUraThcs Mof AeiicTBreM cuibl F = 2ti + 3t?%, rae i
U ] — COOTBETCTBEHHO €IWHUYHBIE BEKTOPHl KOOPAWMHATHBIX OCEd X U Y.
Onpenenuts MOITHOCTH N(t), pa3BUBaeMyI0 CUJIOM B MOMEHT BPEMEHH t.

17. Cucrema rpy3oB Maccamu mp = 0,5 xr u my = 0,6 kr HaxomsTcs B JUPTeE,
JBIKYIIEMCS BBEPX C yckopeHueM a = 4,9 m/c?. Onpenenurs CHIy HaTSKEHHUs
HUTH, €CJIU KOA(PPUIIMEHT TPEHUS MEKIY TPy30M Macchl my 1 onopoit £=0,1.

18. IBa rpy3a (m; = 500 r u mp = 700 1) CBA3aHBI HEBECOMOI HHUTHIO M JICKAT Ha
IJIAAKOW TOPU30HTAIBHOM MOBEpXHOCTU. K rpy3y mi IpuiioKeHa TOPU30HTAIBHO
HampaBieHHas cuna F = 6 H. IlpeneOperas tpenuem, onpeaenure 1) yckopeHue
IPy30B; 2) CHITy HaTSDKCHUS] HUTH.

19. JIBmwkeHne MaTepHaIbHONW TOYKH B TUIOCKOCTH XY OMHCHIBACTCS 3aKOHOM X—At,
y=At(1+Bt), rtne A u B — mnonoxutenbHble mOCTOsHHBIC. Omnpenenure: 1)
ypaBHEHHE TPACKTOPUU MaTephalbHON TOYKH Y(X); 2) paauyc-BeKTOp I TOYKH B
3aBUCUMOCTH OT BpEeMEHH; 3) CKOpOCTh V TOYKHM B 3aBUCUMOCTH OT BpeMeHU; 4)
YCKOpPEHHE & TOYKU B 3aBUCUMOCTH OT BPEMEHU.

20. Onpenenuth SHEPTUI0, KOTOPYIO HEOOXOIUMO 3aTpaTUTh, YTOOBI pa3eiiUTh
ANpO JEUTpPOHA HA NPOTOH HEUTPOH. Maccy sapa AEUTpOHA NPUHATH PAaBHOMU
3,343.102° kr. OTBeT BHIPAa3UTE B NIETPOH-BOJIBTAX.



21. JIBe MaTepuajabHbIe TOYKH MaccamMu My H M, pacrojIoKeHbI IPYyT OT Apyra Ha
paccroun R. Onpeaenurts yriioByl0 CKOPOCTh BPAIllEHUsI, C KOTOPOW OHU JOJKHBI
BpallaTbCs BOKPYr OOIIEro IEeHTpa Macc, 4YTOObI PAacCTOSHUE MEXIYy HUMHU
OCTAJIOCh IOCTOSIHHBIM.

22. JlBa BaroHa (Macca Kaxxjgoro M=15 T) IBMXKYTCS HaBCTpedy APYT IPYTY CO
CKOpOCThIO V=3 M/C M CTaJKHUBAIOTCS Mexay coboil. Onpenenutb cxxaTue
npykuHbl Oy(epoB BaroHa, €cClIiM HW3BECTHO, YTO €CIM HM3BECTHO, YTO CHJIA
IpornopiuoHanbHa AedopManuu, U mon aedctBueM cuibl F=50kH mnpyxuna
ckumaercst Ha Al = lem.

23. Tlonwlii TOHKOCTEHHBIM IWAMHAP Macco M=0,5 kr, karsmwuiics 06e3
CKOJIBKEHHUS, yAapsAeTCs O CTEHY U OTKaThIBaeTcsi OT Hee. CKOPOCTh MIIMHIIPA JI0
yiapa o cTeHy vV, mocie yaapa v,. ONpeneiuTh BbIAENMBLICECS NPH yIaape
KOJIMYECTBO TEILJIOTHI.

24. TlpeneOperasi TpeHUEM, ONPEACIHTh HAUMEHBIIYIO BHICOTY N, ¢ KOTOpOIi
JIOJKHA CKaTBIBAThCS TEJIEKKA C YEJIOBEKOM IO KeJI0Oy, MPEXOAlIeEMy B IMETIIO
panuycoM R=6 M u He OTOPBATHCS OT HETO B BEPXHEH TOUKE METIH.

25. ABToMoOMIE Maccor M=1,8 T cmyckaercs MpH BBIKIIOUYEHHOM JBUTATENE C
MIOCTOSIHHOW CKOPOCThIO V=54 KM/4 TO YKJIOHY Jnopord (Yroa K TOPH3OHTY
a = 3%). OnpenenuTe, Kakoi OUKHA OBITH MOIIHOCTH IBUTATEIs] aBTOMOOHIIS,
4yTOOBI OH CMOT MOJIHUMATHLCS Ha TAKOH K€ MOIbEM C TOU K€ CKOPOCTHIO.

26. [Tuck pagmycom R=10 cm Bparmiaercs Tak, 4TO 3aBUCHMOCTH YTJia TIOBOPOTa
pammyca Jucka oT BpeMeHH 3afaeTcs ypasHeHneM ¢ = A + B * t? (A=2pan; B=4
pan/c®). OmpenenuTs A ToYeK Ha 0607€e Koneca: 1) HOpMANTbHOE YCKOPEHHE a B
MOMEHT BpEMEHH 2) TAaHT€HIIHAIBHOE YCKOPEHHE JIJIsl 3TOTO )K€ MOMEHTa BPEMEHH;
3) yroa moBopoTa ¢, IpHU KOTOPOM IOJHOE YCKOPEHHME COCTaBISIET C PaguycoM
xoseca yron & = 45 rpamycos.

27. Ompenenure Maccy H30TOMNA, €CIM M3MEHEHHME MacChl MpU 00pa30BaHHUH
anpa /N cocrasnser 0,2058%10°%7 kr.

28. Paguonokatop oOHApY KU B MOPE MOABOIHYIO JIOAKY, OTPAKEHHBIN CUTHAI OT
KOTOpOW JommieNn 10 Hero 3a t=6Mmkc. Y4uThiBas, 4YTO JUDJEKTPUYECKas
IPOHUIIAEMOCTh BOJBI € = 81, onpeienuTe pacCTOSIHUE OT JIOKATOpa /10 MOABOIHOM
JOJKH.

29. B 00poBckOW MOJENM atoMa BOJOPOAA DSJICKTPOH MABIIKETCS MO KpPYTrOBOM
opobute pammycom r = 52,8 1M, B LEHTPE KOTOPOHM HAXOJUTCS MPOTOH.
Onpenenuthb: 1) CKOPOCTh 3JIEKTPOHA Ha OpOUTE; 2) MOTEHIHAIbHYI) SHEPTUI0
AJIEKTPOHA B TOJIE s1/Ipa, BBIPA3UB €€ B JIEKTPOH-BOJIbTAX.

30. JIBe pakeThbl ABMKYTCS HaBCTpedy APYT APYTy OTHOCHTEIHHO HEMOIBHKHOTO
HaOI0IaTeNIss C OJWHAKOBOM CKOpOCThIO, paBHOW 0,5¢. Ompenenuth CKOPOCTH
COJIMKEHUsI paKeT, UCXOAS M3 3aKOHA CJIOKEHHUs CKopocTeil: 1) B Kiaccuueckoi
MEXaHHUKE; 2) B CIIEHUAIBHON TEOPUU OTHOCUTEIHHOCTH.

31. Onpenenuts niepuo odparieHust BOKpyr CoJHIIa HICKYCCTBEHHOM TUTAHETHI,
€CJIM U3BECTHO, YTO OOJIbINIAS MOJIYOCh €€ UIUITUYECKO OpOUTHI OOJIbIIIEe Ha

107 kM GOJIBILOM TTOIYOCH 3EMHON OPOUTHIL.



32. OnpenenuTb MOMEHT MHEPIUHU J TOHKOTO OJHOPOJHOIO CTEPXKHS JUIMHOM | =
50 cm u Maccoii m = 360 r OTHOCHUTEJIBHO OCH, MEPIECHIUKYIJISIPHOU CTEPKHIO U
npoxojsien yepes3: 1) KoHel CTEpKHS; 2) TOUKY, OTCTOSIIYI0 OT KOHIIA CTEPKHS
Ha 1/6 ero MIVHEL

33. Bocmonp30BaBMmMCHh TEM, YTO WHTEPBAN SBISACTCS WHBAPUAHTHOW BEITMUMHOM
0 OTHOLIEHUIO K TMpeoOpa3oBaHUSIM KOOPIAMHAT, ONPEICIUTh PACCTOSHUE,
KOTOpPOE TPOJIETENl T-ME30H C MOMEHTA POXKIEHUS IO pacnaia, €cid BpeEMs €ro
JKU3HU B 3TOM cucTeme otcuera At = 4,4 MKC, a COOCTBEHHOE BpeMsl Xu3Hu Aty =
2,2 MKC.

34. CoOcTBEHHOE BpeMs >KM3HU YacCTHUIbl OTiau4aercs Ha 1% OT BpeMEeHU >KU3HU
0 HEMOJABWKHBIM yacaMm. Onpenenuts f =7

35. JIBe HecTaOWIIbHBIE YaCTHIIBI ABUXKYTCS B cucTeMe orcueta K B ogHOM
HaIpaBJIeHUW BJIOJIb OJHOM MPSMOM C OJMHAKOBOM CKOpocThio v = 0,6M/c.
Paccrosiaue Mexay dactuiiamu B cucteme K paBHo 64 M. OGe 9aCTHIIBI pacmajinuch
OJIHOBpeMEHHO B cucteMe K, koTopas cBszaHa ¢ HUMU. ONpeaenuTb MPOMEKYTOK
BPEMEHHU MEXIY pacnagoM yacTull B cucteme K.

36. Ilepmon obpareHNsT UCKYCCTBEHHOTO CITYTHHKA 3€MJIM COCTaBJIACT 3 .
Cuutas ero opOUTYy KpPYTJIOH, OIpeAeIuTh, HA KAaKOW BBICOTE OT MOBEPXHOCTHU
3eMJIM HaXOAUTCS CITyTHHK.

37. ABToMamHa Maccoid m = 1,8 T IBMXKETCS B TOPY, YKIOH KOTOPOH COCTaBISAET
3 M Ha kaxzasie 100 M mytu. Onpenenuts: 1) paboTy, coBepiIaeMyto JBUTaTEIEM
aBTOMAIIMHBI HA TTyTH S5 KM, ecii K03 duiiueHT Tperus pasex 0,1;

2) pa3BUBaEMyl0 JBHUTaTeleM MOIIHOCTb, €CIU HW3BECTHO, YTO 3TOT IMyTh OBLI
IIPEOJOJIEH 32 5 MUH.

38. Teno A maccoit M = 2 Kr HaxOJIUTCA Ha TOPU3OHTAILHOM CTOJIE U COSTUHEHO
HUTSMHU TTOCPEICTBOM 0JIOKOB ¢ Tenamu B (my = 5 kr) u C (m2 = 0,3 kr) Cuuras
HUTU U OJIOKM HEBECOMBIMU M TpeHeOperas cujiaMu TPEHUs, ONpenenuThb: 1)
YCKOpPEHHUE, Y KOTOPhIM OyAET MBUraThCsl 3TU Teja; 2) pa3HOCTh CUJI HATSHKCHUS
HUTEM.

39. B ompite [[pBuccona u J[xepmepa, oOHapyXKHBIIUX AUGPAKIHOHHYIO
KapTUHY TpU  OTPaXXEHUM TyuykKa DJIEKTPOHOB OT  €CTECTBEHHOMU
IU(PPaKIMOHHON pEmeTKH — MOHOKpPHUCTAJJIa HHUKEJNs, OKa3aloch, YTO B
HAIlpaBJICHUU, COCTABJIAIONIEM Yrodl o = 55° ¢ HampaBJCHUEM MaAIOIINX
AJIEKTPOHOB, HAOIIOAETCS MAKCUMyM OTPa)XEHHUS YETBEPTOro MOpsAKa MpHU
KUHETHYeCKON 3Hepruu 3iekTpoHoB T = 180 3B. Omnpenenure paccrosiHue
MEXAYy KpUCTaLIOTpa®UIECKUMU TIOCKOCTSIMHA HUKEIIS .

40. Vcmonb3ysi COOTHOIIEHHE HeompeseaeHHocTe B dopme Ax Apx>= h
OLICHUTE MHHUMAJIbHO BO3MOXKHYIO TIOJHYIO DSHEPrUI0 JJIEKTPOHA B aTOME
BoJiopoJa. [IpumuTe HeompeneleHHOCTh KOOPAMHATHI PaBHOM paguycy aroma.
CpaBHUTE NOYUYEHHBIN PE3YIbTAT ¢ Teopuei bopa.

41. B Bboposckoil mMojaenu atroma BOAOpPOJA AJIEKTPOH ABUIKETCS MO KPYTrOBOM
opbute pamuycom r = 56,8 mM, B LIEHTpPE KOTOPOHM HAXOJUTCS MPOTOH.
Onpenenuthb: 1) CKOPOCTh 3JEKTPOHA HA OpOUTE; 2) MOTEHLHAIbHYIO IHEPTHUIO
AJIEKTPOHA B IOJIE s1/Ipa, BBIPA3UB €€ B JIEKTPOH-BOJIbTAX.



42. Omnpenenute NOPAIKOBBIA HOMEp OJJIEeMEHTa B MNEPUOAMYECKON CUCTEME
snemenToB JI. WM. MeHngeneeBa, eclM JJIMHA BOJHBI A JIMHHH
Ka xapakTepucTuueckoro peHTT€HOBCKOTO U3ITyYEHUsI COCTABIISIET 72 TIM.

43. OnpenenuTe JUIMHBI BOJH, COOTBETCTBYIOIIME: 1) rpanuie cepun Jlaiimana; 2)
rpanune cepuu banbmepa; 3) rpanune cepun llamena. Ilpoananusupyiite
pE3yJIbTATHI.

44. N3BeCTHO, UTO B YIVIEPOJHO-A30THOM, WM YTJIECPOJHOM, LMKIIE YUCIO SIAEp
yrilepofa OCTAaeTCs HEW3MEHHbIM. B pe3ynbTaTe 3TOro MUKIAa YEThIpE spa

‘He

BOZIOpOIA 11 H (MpoTOHA) TpEBpalIalOTC B SAIpPO Teus 2 , a TaKxe
oOpa3yloTcs Tpu 7Y-KBaHTa, JBa TMO3UTPOHA W JBa HEUTPUHO. 3amucaB 3Ty
PeaKIMIo, ONPEACIIUTE BBIICISIIONTYIOCS B ’TOM MPOIIECCE IHEPTHIO.

45. JIBosIKOBBINTYKJIas JIMH3a U3 cTekia (n = 1,5) obnamgaeT ontudeckoi cuno ® =
4 nntp. Ilpu ee morpykeHuw B KUIKOCTb (ni= 1,7 ) nuH3a JEWCTBYeT Kak
pacceuBaromias. Omnpegenure: 1) ONTHYECKYIO CHIIy JIMH3BI B JKHUJIKOCTH; 2)
(bOoKyCHOE PacCTOSIHUE JIMH3BI B KHJIKOCTH; 3) MOJOKEHHUE M300pa)KEHUS TOYKH,
HAXOJISAIIEHCsS Ha TJIaBHOM ONTHYECKOW OCH Ha PACCTOSHUU TpeX (POKYCOB OT
muH3bl (&= 3f) ana coOupatomedt TuH3BI U pacceuBaromedt auH3bl. [locTpolite
M300paK€HUE TOYKH JIJIsi 000OUX CITydaceB.

46. Ompenenute, Kak M3MCHHUTCS JJIMHA BOJHBI € Bpoiis sJaeKkTpoHa B aTome
BOJIOpO/a IIPH MIEPEX0/ie €ro ¢ YETBEPTOM OOPOBCKOM OPOUTHI Ha BTOPYIO.

47. Ha nockomapauieNIbHYIO IUICHKY ¢ MoKa3zaTeaeM mpenomiieHus n = 1,33 mox
yriaoMm 1 = 45° mamaeT mapajuieiabHBIA IMy4dok Oenoro cBera. Ompenenure, Mpu
KAKOW HAMMEHBIIEH TONIIMHE IJIEHKH 3€pKajlbHO OTPAKEHHBIA CBET HambOoJjee
CWJIBHO OKpacuTcs B xeaThii 1BeT (A = 0,6 MKM).

48. PaccMoTpute CyNeproO3MIMIO0 JIBYX IUIOCKHUX  MOHOXPOMATHYECKUX
ANEKTPOMArHUTHBIX  BOJAH €  OAWMHAKOBbIMM  aMmmumatygamu  Eou  Ho,
pPaCIpOCTPAHSIOMINXCS BIOJb OCH X B IPOTHUBOMNOJIOXKHBIX HAIpPaBICHUSX.
Havanpnayto a3y npsimoit 1 0OpaTHON BOJH MPUMHUTE paBHOU HyJ0. OmnpenenuTe
KOOpAMHATHI IMy4YHOCTEH M Yy3710B 1isi: 1) nsnekrpuueckoro Bektopa E; 2)
MarHuTHOI0 BekTopa H cTosiueit BOJHEL.

49. B pe3ynbTare HarpeBaHWS UYEPHOTO Teja JJIMHA BOJIHBI, COOTBETCTBYIOIIAS
MaKCUMYMY CIEKTPaIbHOMN MJIOTHOCTH SHEPreTUYECKON CBETUMOCTU, CMECTUIIACH
c M= 2,7 MmxMm 110 A2 = 0,9 MxMm. Omnpegenure, BO CKOJIbKO pa3 yBeIUuyuiach: 1)
HHEPreTUYEeCKasi CBETUMOCTh Teja; 2) MaKCHUMalbHas CIEKTpaibHas MJIOTHOCTH
HDHEPreTUYECKON CBETUMOCTU Tejia. MakcuMalibHasi CHEKTpajibHas TUIOTHOCTh
SHEPreTHYECKOM CBETUMOCTH YEPHOT'O Tejla BO3PAcTaeT 1o 3aKoHy (T, T)max = CT°,
rae C = 1,3-10° Br/(M*K>).

50. lanenue P MOHOXpOMATHYECKOTO CBETa C JUIMHOW BOJHBI A = 600 HM Ha
3aQUEPHEHHYIO0 [OBEPXHOCTbh, PACIIOJOKEHHYIO MEPIEeHIUKYISIPHO MMaJIal0EMy
usnydennto, cocrabisier 0,1 mxlla. Onpenenute: 1) KoHIeHTpaIMio n (HOTOHOB B
CBETOBOM myuke; 2) uucino N (OTOHOB, MAagaloIIMX EKECEeKyHAHO Ha 1 M2
MTOBEPXHOCTH.

51. Onpenenute CKOPOCTD IEKTPOHA HA 2-i1 opouTe atoma Bojopoaa. ( h=6,62-10
3 Tx-c; me=9,1-103%r; &0 = 8,85-1072 p/m; e=1,6-10"° K )



52. Kakos pamuyc 1-ii op6utsl bopa aroma Bomopona? ( h=6,62-10°3* JIx-c;
mMe=9,1-103%r; & = 8,85-10" ¢p/m; e=1,6-10"° Kun )

53. KakoBa sHeprus (oTOHa, H3Iy4aeMoro MpH Iepexojie 3JEeKTpoHa € 3-TO
SHEPreTHYECKOro ypoBHs aToMa Bojopoaa Ha 1-i? ( h=6,62-10 JIx-c; me=9,1-10°
31kr; g9 = 8,85-1012 p/m; €=1,6-10"1° Kir )

54. Onpexnenure IIUMHY BOJIHBI B COOTBETCTBUHU C 3-H CIEKTpPaJbHON JIMHHEH B
cepun bamsmepa. (R=3,29-10%° ¢1)

55. KakoBa MakcuManbHas sHeprus Gporona B cepuu Jlaiimana? (R= 3,29-10% c¢t)
56. KakoBa HauOosbIas JjMHA BOJIHBI B MIepBO MH(pakpacHoi (cepus [lamien)
cepun criektpa Bogopoaa? (R=3,29-10%° ¢c?)

57. Cxopoctb anektpoHa v =1 Mwm / c. Beruucnure ero jymny BONHBI e bpoiis
(Me=9,1-103! k1)

58. Cxopocts anekTpoHa v = 500 kM / ¢. Beruucnure ero JmHy BOJIHBI ¢ bpoiis.
(Me=9,1-10%! xr)

59. KakoBa ckopocCTh 3J€KTpOHa, eciu JAjiHa BoJiHbI [le-bpoitnsa pasHa 0,388 am?
(Me=9,1-103! xr)

60. IIpomoiKUTENBHOCTh HAXOXKIEHUS aTroMa BOAOPOJa B BO30YXKICHHOM
coctosaun okono At = 107 C. KakoBa HeONpemeNeHHOCTh SHEPIMH B OTOM
COCTOSIHUM ?

61. Beixomnas pabGota ¢orosnekTpoHoB g kene3a 4,7 3B. KakoBa kpachHas
rpanuna gorosdexra? (h = 6,62 1073 IIx-c)

62. MakcuMyM CHEKTpajdbHOW IUIOTHOCTH HM3JIy4aTeIbHOW CHOCOOHOCTH
aOCOJIFOTHO YEPHOTO TeJla COOTBETCTBYET MJMHE BOJHBI Ap=110 M. KakoBa ee
temmneparypa ? (b=2,898:10°3 mK)

63. HudpakuuonHas KapTHHa KOHTPOJUPYETCS Ha pacCTOSHUM | M OT
MOHOXPOMAaTHYECKOTO TOYEYHOT'O UCTOYHUKA CBETA C ITTMHOUM BOJHBI A =0,55 MKM.
B 1uenTpe »KkpaHa M HUCTOYHMKA CBETa HAXOIUTCA aAuadparmMa C KpPyIJbIM
orBepctueM. IIpy KakoM MHUHHMMAJIBHOM 3HAQYEHMHM pajguyca 3a3opa IEHTP
TuPaKIIMOHHON KapTHUHBI 3aTEMHSIETCS?

64. B npaktuke FOHra orBepctus, pacnoyioxkeHHbIe Ha paccTossHuH 0,6 MM IpyT OT
JIpyra, OCBENIaloTCcs MOHOXpoMaTtuueckumu Jiydamu A=0,6 mxM. KakoBa mupuHa
MHTEP(PEPEHIIMOHHBIX MOJIOC HA IKpaHE, €CIIM PACCTOSHUE MEXKIY OTBEPCTHSMU U
AKPaHOM COCTaBJsIeT 1 M?

65. Uemy paBeH wHTEpBal (POKYCHPOBKHM OOBEKTHBA C paglyCaMH KPHUBH3HBI
R1=20 cm, R,=30 cM aBoiiHOrO BBIMYKJIOTO cTekIa (n=1,5)?
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Bonpocs! o Tperbemy 010Ky (110 pasaesam GU3MKH TBEPAOIO TeJia,
OCHOBBI CTATHCTHYECKOI (PM3UKH, AaTOMHAS U siiepHas Gpu3nKa)

1.OKCTEHCUBHbIE ¥ WHTEHCUBHBIE TEPMOJMHAMHUYECKHE mapaMmeTphl. MXx
cnenudurka B IPUMEHEHUH K MAaKPOCKOMTUYECKUM CHUCTEMAaM.

2. OCHOBHbIE TUITBI TEPMOJIMHAMUYECKUX CUCTEM I10 XapaKTepy B3aUMOACUCTBUS C
BHEIIIHUM OKPY>KEHHEM.

3. M3otepMuyeckre CUCTEMbI,HAXOISAIIUECS B KOHTAKTE C TEPMOCTATOM. AKCHUOMBI
TEPMOIUHAMUKHU.

4. TlocTynaT O CyIIECTBOBaHHWU TEPMOJMHAMHUYECKOro paBHoBecus. [loctynaTt o0
aJIUTUBHOCTH.

5. [loctynar o cymecrBoBanuu temneparypsl. [loctynat HepHcra.

6. CyTh TpeThero Hauansa TEPMOJUHAMHUKU. AKCHOMBI TEPMOIMHAMUKH.

7. 3akoH coxpaHeHus 3Hepruu. [lepBoe Hayano TEPMOIMHAMHUKH.

8. Bropoe nHauano tepmoaunamuku. [loctynar Knaysuyca. [lonsarue saTponuu.
9.0cHoBHOe  mu(ddepeHInaTbHOE  COOTHONICHHWE  TEPMOIWHAMUKH  JUIS
HEPaBHOBECHBIX MIPOLIECCOB. 3aKOH BO3PACTaHUs SHTPOIIUU.

10. Merox notennuanoB ['m66ca. BHyTpeHHsIsE sHEprus W CBOOOJHAs DHEPTUs
['enpMrosbia sl MAKpOCKONMUecKkor cucreMsl. J{uddepennmansl BHyTpeHHENR U
CBOOOJTHOM SHEPTHH.

11. Temnepatypa, AaBl€HUE, SHTPONUS, UX CBA3b C BHYTPEHHEW U CBOOOJHOMU
sHepruen. Ilotenmmansr ['m66ca B TepmoamHamuke. CBoOOAHAas dSHEPrUs
['enbmrosibiia u cBoOOIHAs 3Heprus ['uboca.

12. Tuddepentmansl cBOOOIHON SHEPTUU. DHTPOMHUS, AABICHHE W O0BEM Kak
IIPOU3BOIHBIE OT CBOOOAHOM AHEepruu. [lorennuans: 'nub6ca B TepMOJHAMUKE.
13. BHyTpeHHSsT SHeprus W DHTAIbNOUS I MaKpPOCKOMYECKON CHCTEMBI.
Juddepenunansl BHyTpEHHEW >HEPruM W SHTaNbOUU. Temmneparypa u o0ObeM B
GyHkuMu SHTanbnuu. [loHATHE XMMHYECKOro TMOTEHLHala, €ro CBA3b CO
cBOOOIHOM sHepruei ['nb6ca.

14. Teopuss BepoATHOCTEW, Kak OCHOBAa MaTE€MaTHYECKOro  ammapara
CTATUCTUYECKON (DU3UKH.

15. MrHoBeHHbIE U YCpEAHEHHbIC 3HAUCHUSI (PU3MUecKuX napameTpoB. CiydaitHbie
BeIMYUHbL. CTAaTHCTHMYECKHE CpPEIHUE JUCKPETHBIX CIy4YalHbBIX BEJIMYUH.
HepasenctBo YeOrIiena.

16. Pacmpenenenne MakcBenia JUisi UICAIBHOTO OJHOKOMIIOHEHTHOTO Ta3a Ha
npumepe N MarepuanbHbIXx ToueK. Kilaccuueckass MHKpocKomMuecKass MOJeib
MaTepHalbHBIX Tell Ha TpuMepe N MaTepuaibHbIX TOUEK.

17. VYpaBHeHUs] NBUXKEHUSI KOHCEPBATHUBHOM CUCTEMbl — ypaBHeHHUs Jlarpanxa,
¢bynkuus Jlarpanxa, ypaBHeHUs JBWXKeHUA B (opme ['amunbToHa. YpaBHEHHUS
["'amuiibTOHA.



18. Tlonstue ¢da3zoBoro mnpocTpaHcTBa, (azoBoil Touku cucTeMbl. dazoBas
TpaekTopusi. HemepecekaeMocTh (ha30BbIX TPACKTOPHIA.

19. ®da3oBas MmIOCKOCTh, Kak mpuMep (HHa30BOr0 MPOCTPAHCTBA ISl OJJHOMEPHOTO
JBMKCHHUS] TapMOHHYECKOTO OCHWIUIATOpa. Buasl ¢a3oBoil TpaeKTopuH is
OJTHOMEPHOT'0 OCHUJUIATOPA.

20. CraTucTUYECKOE OMUCAHNE MEXaHMUECKON CHCTEMBI Yepe3 MUKPOCKOITNYECKHUE
COCTOSIHUA M KAHOHWYECKHE  MEepEeMEHHble.  MAaKpOCKOIIMYECKHE U
MHUKPOCKOITMYECKHUE TTaPaMETPHI.

21. CpenHsqIIOTHOCTh YHCIA YacTUI[ B IIECTUMEPHOM IMPOCTPAHCTBE H
pacnpenenenue MakcBemia-boabiiMana B GyHKIIMM KOOPAUHAT U UMITYJICOB.

22. Cpennsis TUIOTHOCTh YHCJIA YacTUI[ B IIECTUMEPHOM MPOCTPAHCTBE H
pacnpenenenue MakcBeiia-bosabiMana B GyHKIIMM KOOPAUHAT U CKOPOCTEH.

23. Cpenusis MIOTHOCTh YMCJIA YAaCTHIl U pacripesenenre bonbliMana B QyHKIMH
koopauHat. CpenHsis IUIOTHOCTh YMCJa YacTHIl M pacipeaesieHne MakcBeia B
(GbyHKIIMU a0COIMIOTHOIO 3HAUYEHHUSI CKOPOCTH, MOcie mnepexoda K chepuyecKkum
KOOPJIMHATAM.

24. Pacripenenenne MakcBemia W BBIp@KEHHE MJS1 IUIOTHOCTH BEPOSITHOCTH
33JIaHHOTO 3HAYEHMs] MMIYJIbCAa MPOU3BOJIBHOM YAaCTHULIBI MPU HHTETPUPOBAHUHU
KaHOHMYECKOro pacnpenesieHus. CpenHsss KUHETHYECKas OJHEpPrus JaHHOU
CTENIEHU CBOOO/BI.

25. Peanbnbiii ra3. Ero omwmcanme ¢ momomibio ypaBHeHus Ban-mep-Baanbca,
ONKMCAaHUE C MOMOIIBI0 PA3JIOKEHUS B DSl MO CTENEHSIM OOpPaTHOIO YAEIbHOTO
o0bema.

26. Teopema O paBHOMEPHOM paCHpPENECICHUN KHUHETUYECKOM BSHEpPIUd 110
CTENEHAM CBOOOJBI, KAaK YacTHBIM ciayyall oOIIed TeopeMbl CTaTUCTUYECKOM
bu3uKHm.

27. MHOTO3NEKTPOHHBIE aTOMBbl. BeKkTopHas MoOJenb SJIEKTPOHHON 000JIOUKH
atoMa. MOMEHTBl KOJIMYECTBAa JBW)XEHUS M MX NPOEKIMH Ha BBIIECIECHHOE
HaIpaBJICHUE.

28. CnHOBBIA MEXaHWYECKWA M CIUHOBBIM MAarHUTHBIH MOMEHTBI JJICKTPOHA.
Omnertel [HITepna u I'epnaxa.

29. Marauto-mexanndeckue 3QpexTsr. OnbITel DifHIITEWHA U 1e-1"aa3a.

30. BekTop mOJHOTO MOMEHTa KOJMYECTBA JIBHKEHUS. PasmuuHble TUTIBI CBS3EH.
CnektpanbHble 0003HaueHus. ToHKast CTPyKTypa CHEKTPaIbHbBIX JTUHUM.

31. Cxema ypoBHEH OHHEPrMM AaTOMOB C JBYMsI BAJCHTHBIMH 3JEKTPOHAMHU.
[IpaBuna or6opa. KBanToBbIe 4ncIa.

32. [Mpunnun ITaynu. Pacnipenenenue 37I€KTPOHOB IO AJIEKTPOHHBIM 000J0YKaM.
PeHTreHoBCKHE XapaKTEPUCTHYECKUE CIEKTPBHI.

33. 3akon Mo3zmu. Ilornomenne peHTreHOBCKUX ydeld. CHeKTphl MOTJIONICHHUS.
CxeMa peHTT€HOBCKMX YPOBHEH dHEPIUH aToMa.

34.9¢pdpexkr  Oxe. VIHTEHCUBHOCTb  CHEKTpalibHbIX  JuUHUN.  CpenHss
MPOJIOJKUTEILHOCTh KU3HU aroMa B BO30YXKJIEHHOM COCTOSIHUU. BeposrtHocTu
AIIEKTPOHHBIX MEPEXOJI0B.

35. BbIHyXJeHHOE u3JIydYeHHe U ero cpoictBa. [llupuHa cHeKTpanbHBIX
nmuHui. EcTecTBeHHas mupuHa. JlomiepoBckas MUpUHA.



36. DHEPreTUYeCKuid CHEKTP SJEKTPOHOB B KPUCTAIUIC. 3aBUCHUMOCTb JHEPrUU
9JICKTPOHOB OT BOJTHOBOT'O BEKTOPA (3aKOH JMCIICPCHH).

37. DHeprus 3MeKTPOHOB B IEPUOAUYECKOM TOJI€ KPUCTAIIIOB.

38. D(ddexTrBHAT Macca IIIEKTPOHA.

39. 3anosHEeHNE SHEPTETUYECKUX 30H AJIEKTPOHAMHU.

40. VYcnoBusi BO3HMKHOBEHHS 3JIEMEHTAPHBIX BO30YXKICHHM B TBEPHABIX TeJax.
Bpemst )ku3HU 371EeMEHTapHBIX BO30YXKICHUM.

41. Wwmmynsc ¢onoHa. Heynpyroe paccesHuss (HOTOHOB Ha aKyCTHYECKHX
dhoHOHAaX.

42. KonebaHus B pelieTke, COCTOSIIEH U3 OJMHAKOBBIX aTOMOB, B IPUOIMKEHUN
bopna-Kapmana (BK-nipubmmkenue).

43. [IunaMuKa peIeTKH C JBYMs aToMaMH B TPUMUTUBHOM suelke B
npuommkeHuit bopuna-Kapmana.

44. HopmaiibHbIE KOIeOaHUs PEIIeTKN KpUCTalIa.

45. CriekTp HOpMaJIbHBIX KOJIEOaHUN PEIIETKU KPUCTAIA.

46. OyHKIMA pacrpenaeacHus (POHOHOB IO SHEPTHUSIM.

47. TemoeMKOCTh TBEpAOTO Teaa. O0IacTH HU3KUX U BHICOKUX TEMIIEPATYP.

48. TermmoeMKOCTh 3JIEKTPOHHOIO ras3a. AHrapMOHMYECKHE B3aWMOJCHUCTBUS B
KpHUCTaJlIax.

49. VYpaBHEHUSA TEIUIONPOBOAHOCTH. TeMIOBOE COMPOTHUBICHUE PEUIETKU
KpHUCTaJljla, €ero cBsA3b C mporeccamu nepedpoca. N- u U- mpouecchl nepenaun
UMITYJIbCa B KPUCTAILTUYECKOM pEeIlIeTKe.

50. TenaonpoBOAHOCTh AUDIEKTPUKOB B 00JIACTH BBICOKUX U HU3KUX TEMIEPATYP.

Cnucoxk auTepaTypbl

1. Aucensm A. M. OCHOBBI CTaTUCTUYECKON (pU3MKH U TepMoAMHAMUKY; JIaHb -
Mockaa, 2007.

2. Kupudansko JI. Cratuctuueckas duszuka TBepAoro tena. - M.: Mup, 1975.

3. Kuttens Y. «BBenenne B Gu3NKy TBEpOTO Telia» (MIEPEBOJ] C aMEPUKAHCKOTO
uznanusg) M. Hayka, 1978 1.

4. Kapmanos, M.B. KBanroBas ontuka. AtomHas pusuka. @u3nka TBEpAOro Tesa
T.3. B4-x Tt T: 3 / M.B. Kapmanos. - M.: KnoPyc, 2012. - 384 c.

Templ 3cce pis nocrynawimx B 10KTopantypy OIl «Texnudeckas pusuka»
(Mpod/1eMHO-TeMATHYECKOE)

1 3akoHbI (HU3UKH B IOBCETHEBHON KU3HU

2 UccnenoBanue 3HEPTrUM aTOMHBIX sIIEP

3 dusuka-pyHaaMeHTaIbHAs OCHOBA €CTECTBEHHBIX HAYK

4 dynnameHTanbHas U NpUKiIaaHas Qu3nka

5 [Ipo6eMbI BOCTIPOM3BOIUMOCTH IKCIIEPUMEHTATHHBIX pabOT
6 AKTyaJlbHbIE BOTPOCHI (PU3UKH TBEPIOTO TeIIa



7 PazpaboTka 1 co3laHue «YMHBIX MaTE€pPHUaIOB)

8 HoBplii B3ri1s11 Ha SKCIIEPUMEHTATIbHYIO (PU3UKY

9 CoBpemeHHBIC TTPOOTIEMBI TEXHUIECKON (HHU3UKU

10 O6ecnieuenne 6€30MaCHOCTH MPH UCTIOIB30BAHUN SCPHBIX TEXHOJIOTUIA

KpuTtepun oneHnBaHus 3cce M IK3aMeHANMOHHBIX BOIIPOCOB
1. I'nnyOuHa pacKpbITHA TeMbI

- mpo0JieMa pacKpbiTa Ha TEOPETUYHOM YPOBHE, C KOPPEKTHBIM
MCIIOJIb30BaHUEM HAYUYHBIX TEPMUHOB U TTOHSTUN;

- IpeicTaBJIeHa COOCTBEHHAs TOUKa 3peHUsl (TIO3UIUsI, OTHOIICHHUE) TIPU
PACKpBITUU NPOOJIEMBI;

- UCTI0JIb30BaHa UH(POpPMAIUA U3 PA3TUIHBIX HCTOYHUKOB.
2. ApryMeHTanms, 10Ka3aTejibHas 0a3a

- HAJIMYIUC apryMmMCHTOB U3 HaquOﬁ JIUTCPATYPbl © HCTOYHUKOB,
COOTBCTCTBYIOIIIHNX TCMC 2CCC,

- BBIABJICHHUC IIPUYUMHHO-CICICTBCHHBIX CBSIBGﬁ;

- HAJIMYHUC (I)aKTOB 1 10Ka3aTCJIbCTB U3 HCTOPHUUCCKOI'0, COIMUAJIBHOTO U
JIMYHOT'O OIIbITA.

3. KoMmno3nnuoHHasa HeJbHOCTDh M JIOTHKA U3JI0KeHUA

- HAJIMYHUC KOMHO3PII.IHOHHOI71 HCJIBbHOCTH, CTPYKTYPHBIC KOMIIOHCHTBI 3CCEC
JJOTUYCCKH CBA3aHBI,

- HAJIMYMEe BHYTPEHHEH JIOTUKH, YMEHHE UATH OT YaCTHOTO K 00IIeMY, OT
00I1Ier0 K Y4aCTHOMY;

- HaJIWYU€E BLIBOJOB U 000OIEHHUI.
4. PeyeBas KyJbTypa

- IEMOHCTpALMs BBICOKOTO YPOBHS aKaJJeMUYECKOI0 MUChbMa (JIEKCUKA,
3HaHHE HAYYHOU TEPMUHOJIOTUH, TPAMMAaTHKA, CTUIIMCTHKA)

3K3aMeHaHHOHHble BOIIPOCHI

1 BJIOK



- IEMOHCTPUPYET 3HAHUE OCHOBHBIX MPOLIECCOB U3y4aeMOM IPEAMETHOMN
o0nactu, TIyOMHa U MOJIHOTA PACKPBITUS BOIIPOCOB;

- JIOTHYHO ¥ MOCJIC0BATEIILHO BEIpaKaeT COOCTBEHHOE MHEHHE TIO
oOcyxmaemMon mpooeme;

- BJIAJICET NOHATUNHO-KATErOPUAIBHBIM annapaToM, HAy4YHOU
TEPMHUHOJIOTUEMN.

2 BJIOK

- IPUMEHSET METO/IbI, TEXHUKH, TEXHOJIOTHH IS PELHICHUS TPOOJIeM
IpEeIMETHON 00J1acTH;

- aprYMEHTHUPYET, CPABHUBACT, KIIACCU(PUITUPYET SBJICHUS, COOBITHS,
MIPOIIECCHI, JIeJIaeT BHIBOJIBI U 000OIIEHUS Ha OCHOBE MPAKTUYECKUX HABBIKOB;

- AHAJIM3UPYCT I/IH(i)OpMaHI/II-O N3 pa3IMYHbIX KCTOYHHUKOB.

3 BJIOK

- KPUTHYCCKHU aHAJIIU3UPYCT U ONCHUBACT TCOPECTUUCCKUC U ITPAKTHUICCKHC
pa3pa60TKH, HAaY4YHBIC KOHICIINHNHN 1 COBPCMCHHBIC TCHACHIINHN PA3BUTHA HAYKH,

- BBISIBJISIET IPUYMHHO-CJIECTBEHHBIC CBS3U MPU AHAIU3€E MPOLIECCOB
SIBJICHUU.



