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AHHOTALMS

[Ipuém aOUTYpHUEHTOB, KOTOphIE MMEIOT JAUIUIOM «OakamaBpa», JUId MOJy4YCHHUS
00pa3oBaTeNbHO-KBATU(HUKAIIMOHHOTO ~ yYPOBHS  Marucrpa MOpPOBOJAATCS MO  pe3yJbTaram
CHELHAILHOTO BCTYIUTEIBHOIO YCTHOIO 9K3aMEHa, KOTOPbIH IPOBOAUTCS B (pOpME OTBETA HA OMIIET,
coziepKaun JBa TEOPETHUYECKUX BOIIpOCa 51 [IPAKTUYECKUN o

poheccHOHATFHO-OPHEHTUPOBAHHBIM TUCIMIUIMHAM TI0 BBIOOPY a0UTYpHUEHTOB.

1. BBegenue

1.1. [ens sx3amMeHa: MPOBEPKA U OLIEHKA YPOBHS 3HAHHI a0UTYPUEHTOB 110 TEOPETUUYECKON (DUBHUKE,

po¢heCcCHOHANTBHO-OPUEHTHPOBAHHBIM U 00IIEe(DU3UIECKUM JUCITUTUTHAM.

1.2. AGUTYpHEHT JOJKEH 3HATh:

— OCHOBHBIE IPUHIUIBI U 3aKOHBI (PU3HUKH, a TAKXKE UX MATEMATUYECKOE BblpaKEHHUE;

— OCHOBHBIE SIBJICHUSI (PU3UKU, METOJIbI UX HAOIIOAEHUS U SKCIEPUMEHTAIBHOTO HCCIEOBaHMS,
METO/1bl TOUHOTO U3MEpEeHUst PU3NYECKUX BEIUYUH, TPOCTEHIINE METOAb 00padOTKH 1 aHATN3a
Pe3yNbTaTOB IKCIEPUMEHTA, OCHOBHbIE (U3NYECKUE MPUOOPHI;

— METO/Ibl HCIIOJIb30BAHUSI KOMITBIOTEPHOM TEXHUKH IS 00pabOTKH Pe3yabTaTOB SKCIIEPUMEHTA.

AOUTYpUEHT JIOJDKEH YMETh:

— TPaBWIBHO COOTHOCHTH COJEp)KaHWE KOHKPETHBIX 3aJad C OONIMMH 3aKOHaMH (DU3HKH,
3pPEKTUBHO MPUMEHSATH OOIINE 3aKOHBI JUIsl PEIICHUS KOHKPETHBIX 33124 B 00J1acTH (DU3UKH U
Ha MEOKIUCIUILUTMHAPHBIX TPaHUIAX QU3UKHU C APYTUMH 001aCTIMU 3HAHUM;

— TOJIB30BaThCS OCHOBHBIMU (DU3UYECKUMHU TPHOOpPAMH, CTaBHTh M peliaTh MPOCTEUIIHe
IKCTIIEpUMEHTAbHBIC 3a7a4l, 00padaThiBaTh, aHATU3UPOBATh M OICHUBATH IIOJTYYCHHbBIE
pe3yIbTaThI,

— CTPOUTh MATEMATHUYECKHUE MOJICIU TMPOCTCHINNX (PU3UYECKUX SIBJICHUH W HCIOJIB30BATH IS
W3yUeHHs] ATHX MOJIENel JIOCTYIHBI €My MaTeMaTHYeCKHi amrmapar, BKJIIOYas METOJIbI

BBIUMCIIUTEIIbHOM MaTECMAaTHUKU,

— HCIIOJIB30BAaTh IIPpH pa60Te CIIpaBOYHYKO H y‘IC6HYIO JIUTEpaTypy, HaXOAUTb JAPYruc
HeO6XOI[I/IMHC HCTOYHHKHU I/IH(1)OpMaI_II/II/I n pa6OTaTB C HUMHM.



2. OCHOBHASA YACTbH
2.1. Boripockl 10 TeopeTHYecKou (puznKe

TeopeaneCRaﬂ MEXaHHuKa

1.  3akoHBI COXpaHEHUS SHEPTHH, UMITYJIbCA © MOMEHTA UMITYJIbCA.

2.  BuyrpeHH:s 3HEprus u COOCTBEHHBI MOMEHT MMITYJIbCa CHCTEMBI MAaTEPHUAIbHBIX TOYEK.
3. Ypasuenue Jlarpamka

4.  VYpaHenus I'amuibToHa

DJIeKTPOAMHAMHUKA

S. VYpaBuenus Makcsemia Kak 00001IeHIe OTBITHBIX (haKTOB.

6. 3aKOH COXpaHEHHUs PHEPTUU M UMITYIIbCA B DJICKTPOANHAMHUKE.

7. BripakeHue 1715l SHEPTHH TOJIS Yepe3 MOTEHINAN U TUIOTHOCTD 3apsijia.

8. DHeprusi MarHATHOTO TOJISL.

9. YpaBHeHne MakcBeia s 1oJis B BEIIECTBE.

10.  Maremarndeckas aHAJIOTHS MEXY SJICKTPUIESCKAM TOJIEM TMOJIIPH30BAHHOTO M MArHUTHBIM

I10JIEM HAMAaroHu4€HHOro Teia.

KBaHTOBass MexaHuka

11.
12.
13.
14.
15.

KBaHTOBBIN OCIUILIATOP.

CoOcTBEeHHBIC 3HAUEHUSI MOMEHTA.

ATOM BOJOpOAA.

YacTuma B 6€CKOHEYHO TTyOOKOM MOTEHIIMAILHOM siMe
KBantoBoe TyHHenupoBaHue yepe3 OECKOHEUHO BHICOKUH Oaphep.

TepMoaMHAMHMKA U CTATHCTHYECKAsA (PU3HKA.

16.  Kmasucrarmdeckue mporecchl. TermmoeMKoCTb.
17. Wneanpusiii raz bose - DiiHmrelina. bo3e - DUHIMITEHHOBCKAsT KOHIECHCALN.
18. NneanpHbiil raz depmu.
19.  IIpencraBnenue o poroHax. Teopus TEIIIOEMKOCTH TBEPBIX TEI.
20. NneanbHbIi GOTOHHBIIH ras3.
2.2. Bonipocsl 1o o01eit pusnke
MexaHnunka
1. Kunerrka MarepranbHOM TOUKH U TBEPIOTO Tela.
2. [IpuHnun oTHOCKUTENBHOCTH ["anuies. 3akoHbI ABMXKEHUS MaTEPUATbHOM TOUKH.
3. YpaBHeHHE IBUKEHHS [IEHTPA MacC CUCTEMbl MAaTEPUAIbHBIX TOUEK. 3aKOH COXPAHECHHUS
HUMITYJIbCA.
4. YpaBHEeHHE MOMEHTOB [ CUCTEMbI MAaTEPUATIbHBIX TOUEK. 3aKOH COXPaHEHHSI MOMEHTOB
HUMITYJIbCA.
5. 3aKOH COXpaHEHUsI SHEPTUU B MEXaHUKE.
6. 3akoH BceMUpHOTO TaroteHus. [lepBasi, Bropast ¥ TpeThsi KOCMUYECKHE CKOPOCTH.
7. OCHOBHBIE YpaBHEHUS AUHAMHUKH BPAIIAaTEIbHOTO ABMKEHHS TBEPJIOTO Tella BOKPYT
HETO/IBI)KHOM OCH.
8. I"apmonundeckue konebaHus.
9. HeunepruanbHble CHCTEMBI OTCUETA.
10. [Tpunuun oTHOCUTENBHOCTH DiiHIITEHHA. [IpeoOpazoBanus Jlopenua.

MoaexyasipHas (pusuka

11.

TeMnepaTypHaﬂ IKaJla uac€aJbHOIO ra3a. TepMOI[I/IHaMI/IquKaH IIKajla TCMIICPaTyp.



12. VpaBHeHHE COCTOSIHUS M 3aKOHBI UJICaTbHBIX Ta30B.

13.  Pacmpenenenue MOJEKYI B M0JIe MOTEHIUAIBHBIX cril. Popmyna bonbivmana.

14.  Pacnpenenenue Makcsena.

15.  Kiaccuueckas Teopust TEINIOEMKOCTH UACAIbHBIX Ta30B.

16.  SIBnenwue mepeHoca B raszax.

17.  IlepBoe Hauano TepMOAMHAMUKH. BTOpoe Hauano TepMOAMHAMUKH.

18.  wuxn Kapno. 1-s1 u 2-51 Teopemsr KapHo.

19.  3akoH BO3pacTaHus SHTPOIIHH.

20.  KputHueckoe COCTOSIHUE BEIIECTBA.

JIEKTPUYECTBO U MAarHeTU3M

21. I'eoMerpuueckoe onucanue 3neKkTpudeckoro nojia. Teopema ['aycca st mosist Bektopa E.
Teopema UpHioy.

22. Teopema o nupkysauuu nois Bekropa E. [oreHnman aekTpocTatnyeckoro mosis.
[ToTeHnman nojs CUCTEMBI 3apsIIOB.

23. Teopema I'aycca yist moJist BeKTOpa nossipu3oBaHHOCTH P. CBsi3b 00beMHOM MIIOTHOCTH
CBOOOJHBIX 3apsI0B C 00BEMHOM IJIOTHOCTHIO CBSI3aHHBIX 3apPsI/10B.

24, Croponnue cwibl. IJ1C. 3akon Oma 11 HEOJTHOPOJHOTO YJacTKa IEMH.

25.  PasperBiiennsie nemnu. [Ipasuna Kupxrodga.

26.  MarHuTHOE IT0JIe PAaBHOMEPHO JABWKYIIET0CsS TOYCIHOTO 3apsaa. 3akoH buo- Capapa.
MarauTtHoe 1oJjie MOCTOSIHHOTO TOKa, TEKYIIero o 0eCKOHEYHOW HUTH.

27. 3akoH U cwiia AMnepa. MarHUTHBI MOMEHT U €0 MTOBEJIEHNE B MATHUTHOM 1oJie. MOMEHT
CHJI, IGMCTBYIOIINX Ha KOHTYP C TOKOM.

28. deppomarHeTusM. MarHuTHbIN TUCTEPE3UC, KOIPIUTUBHASA cHIa, TemnepaTypa Kropu.
TemoTa, BeLACTsIEMas B (heppoMarHeTuKe Mpu ero nepeMarHiuMBaHUN.

29. SIBnenue anexkTpoMarHuTHOM UHAYKIWHU. [IpaBuio JIeHna. 3akoH 3JeKTpOMarHUTHOM
uHayknuu. [Ipupoaa 3eKTpOMarHuTHOM UHAYKIUH.

30. Tox cmemenus. Cucrema ypaBHeHUH MakcBeiia B MHTETpaJIbHOU U AuddepeHInaabHOM
¢dbopme. MarepuanbHbie ypaBHEHHS.

Onrtuka

31.  Hurepdepenuus nBynayyeBas u MHOroyudeBas. [lonstue o korepentHocT. OnbiThl FOHTa 1
Openens. IHTepdepoMeTphl U UX IPUMEHEHHE.

32.  HurepdepeHuns B TOHKUX IJIeHKaX. JIMNHUM paBHOTO HAKJIOHA U PABHOW TOJIIIIMHBI.
[IpumeneHne B U3BMEPUTEILHON TEXHUKE.

33.  PaznuuHble BUBI MOJSIPU3ALMOHHOTO W3Ty4deHHs. AHANuU3 nossipusanuu. [lonspuszatopsl.
34. Hudpakuus csera. [Ipunuun [toiirenca-®penens. Meton 300 Openensa. O0bacHeHne
MPSIMOJIMHEHHOCTH PAaCIPOCTPAHEHUS CBETA B BOJIHOBOW TEOPHH.

35.  udpakuus @paynrodepa Ha menu. Judpakinuonnas pemrerka. CrieKTpanbHble TPUOOPHL.
36.  KBaHTOBBIE CBOIICTBA CBETA. 3aKOHBI TEIUIOBOTO U3Ty4YeHHs. YbTpaduosieToBas karactpoda.
®opmyna [Inanka. OnTudeckas TUPOMETPUS.

37.  ®oro3pdext. OCHOBHBIE 3aKOHOMEPHOCTH U X UCTOJIKOBaHHE. DOTOINEKTPHUUECKHE
MIPUEMHHUKH CBETA.

38.  CrnoHTaHHOE M BBIHY)XJEHHOE H3iydeHne. Ousnueckue npoueccsl B Jlazepax U ONTUYECKUX
KBAHTOBBIX YCHJIUTENSAX. Y CTPOMCTBO JIa3€POB U UX MPUMEHEHHE.

39.  JIBynmyuenpenomienue. [Toctpoenue ['toitrenca st 0THOOCHBIX KpucTamuioB. [lomsipuzaTopsl.
40.  asnenue cBera. Pusnueckas uarepnperanus. O0bsCHEHHE JaBIEHHs CBETa C TOUKU 3PEHUS

BOJIHOBOHU M (POTOHHOH Teopuu cBeTA.



OcHOBBI aTOMHOI M siiepHOH GU3NKHU

41. 3aKOHOMEPHOCTH B aTOMHBIX clieKTpax. KoMOMHAMOHHBINA MPUHIUIT U MOJieNs atoma bopa.
42. KopmyckylssipHO-BOJIHOBOH nyanusm. ['unoresa Jlyn ne bpoiins u cBoiicTBO BosH ae bpoiis.
Heo0x0auMOoCTh BEpOSTHOCTHOM HHTEPIIPETAIIMK KBAHTOBBIX SIBJICHUH.

43. VYpasuenue Llpenunarepa u rapMOHUYECKHA OCIAILISATOP.

44. Tlpunuun Ilaynu, snekTpoHHbIE 000J0UYKY U UX 3anosHeHue. [IpaBuno XyHa.

45. BekTopHOE CIOKEHHUE YTIIOBBIX MOMEHTOB 1 §-akrop Jlanme. Dddekr 3eemana.

46. Bwuapl 1BIKEHHS B MOJIEKyle. BpamiarenbHble, KoJieOaTeIbHbIE U JICKTPOHHBIE CIIEKTPHI
MOJIEKYL.

47. Snpo xak cucreMa B3aUMOJICHCTBYIOLIUX IPOTOHOB U HEUTPOHOB. [lonysamnupuyeckas
dbopmyna Beiizekepa.

48. Marunueckue gucna. O6onouednas 1 0000MIeHHAS MOJIETH pa. YeTHOCTD s1Ipa U
MYJIbTUILIETHBIE MOMEHTHI JIEp.

49. MexaHHU3MBI SACPHBIX PeaKIuil. DIIeMeHTapHast Teopus AeneHus saep. CHHTE3 JIETKHX siiep.
50. Kiaccuduranus smeMeHTapHbIX YacTHIl. KBapkoBast MOJIeNb CTPOCHHUS aIpOHOB.
HecoxpaHnenue yeTHOCTH B C1a0bIX B3aUMOJICHCTBUSX.

2.3. Bonpocsl 1o npo¢eccHoHAIbHO-0PHEHTHPOBAHHBIM AUCIMIINHAM 110 BbIOOPY CTYAEHTOB
1 muxa (Teopernyeckas pusnka)

1- OCHOBHBIE METOJIBI TCOPUHU BOIMYIICHHS PH PEIICHUH (PH3UICCKHX 3a7ad.
2- [TpuHIUIIEI HAUMEHBIIETO IEHCTBHUS.

3- JlelicTBUTENbHOE CKAISIPHOE T0JI€. Y PaBHEHUS JBUKEHUS JEHCTBUTEILHOTO MOJIA.
4- Kanonuueckue nmpeoOpa3zoBanus B a30BOM IIPOCTPAHCTBE.

5- OcHoBHBIE TIOCTYJIaThl KBAHTOBAHUS (DU3MUECKUX MOJIEH.

6- TeH3zop MOMEHTOB UHEPLIUU TBEPJIOTO TEA.

7- [Tonnas sHeprus GeppomMareTuka.

8- Konebanust c10XHON KPUCTATUIMUECKON PEIICTKH.

9- VYpasuenus Jlannay-JIudmmuia mis onHopoHOTO heppoMarHeTuka.

10-  TeH30p MOMEHTOB MHEPLIMH TBEPAOTO Tela.

11- Onnomepnas monens M3uHra.

12-  ®nykryanuu mapaMmerpa mopsijika.

13- [IpyuHIMIT HAUMEHBIIETO JACUCTBUS

14-  Kanonumdeckue nmpeoOpa3oBaHus B (pa30BOM MPOCTPAHCTBE.

15-  Ilonnas sHeprus peppomarHeTuka.

16-  TeH3op MOMEHTOB MHEPIIMH TBEPAOTO Tela.

17-  OcHOBHBIE MOCTYNIAThl KBAHTOBaHUS (PU3NYECKUX MOJICH.

18-  Akcuowmsbl Teopuu rpymi. [Ipumepsi.

19-  Jle#lcTBUTEIBHOE CKATISPHOE TIOJIE.

20-  VYpaBHeHUs ABWKEHUS JCHCTBUTENBLHOTO  CKAJISPHOTO IOJISL.

2 MUK (pu3nka TBEPAOro Teja)

1- [TomyunTh BbIpakeHue JUIsl TeH30pa (PU3HMUECKOr0 CBOMCTBA KpUCTAJIa B TPOM3BOJILHOM
HaIIPaBJICHNH, €CJIM U3BECTHA MaTpHUIla COOTBETCTBYIOIIErO TEH30pa B HEKOTOPOU cucTeMe
KOOpJUHAT.

2- HaiiTi 1iioTHOCTB p KpUCTa/liIa CTPOHLMSA, €CIIM U3BECTHO, YTO PELIETKA
I'paHelleHTPUPOBaHHAsI KyOUYeCKON CUHTOHUY, a paccTosiHue d Mex 1y OMvmKaliMHu COCeAHUMU
atomamu pasHo 0,43 HM.

3- Onpenenuts TOUEYHBIE U IPOCTPAHCTBEHHBIE JIEMEHTHI CUMMETPHUH, THII sTYeiiku bpass,



KOOPAMHAIIMOHHBIC YMCJIa 1 MHOTOTPAHHUKH JUT KprcTauia kameHHo cosu NaCl. 3anucath
MPOCTPAHCTBEHHYIO (POPMYITY CHUMMETPHH.

4- JIonOTHUTB cTepeorpaduuecKyro MPOSKIUI0 KPUCTAILIA (CM. PHC.) COTJIACHO TEOpeMam O
CIIOKEHHUH 3JIEMEHTOB CUMMETpUU. ONpeAeanuTh TOYEUHYIO IPYIIy CUMMETPUH, KATETOPUIO U
CHHTOHHUIO KpHCTaIa. 3anucaTh GopMyiny CHMMETpHH B 0003HauYeHHUIX bpasa, MexayHapOIHBIX U
cumBouiax [llendmuca.

o- JlomoTHATE cTepeorpaduIecKyro MPOeKIHio Kprcramia (cM. puc.). [lo crepeorpadudeckoid
MPOEKIIUU OTIPEIETUTh YCTAHOBKY OCeH KpUCTAIIIOTpadhUuecKOr U KPUCTATIIO(DU3UIECKON CUCTEMBI
KOOpAuHarT. 3amnncarb MaTpUYHLIC ITPEACTABIICHUA BCECX DJICMCHTOB CUMMETPUH. HOKaSaTI), qTo
MPOU3BCACHUC MATPHIl ABYX JIFOOBIX DJIEMEHTOB AaCT MaTpully TPETHEro 3JICMCHTA U3 JJAHHOT'O
Habopa.

6- JlonosHUTE cTepeorpadudecKyro MPOEKIIUIO KPUCTAIIIa (CM. PUC.) COTJIACHO TEOpeMaM O
CJIOKEHHH JICMEHTOB CUMMETpUH. ONpeieTuTh TOYCUHYIO TPYIITY CHMMETPHH, KATETOPHIO U
CHUHTOHUIO KpUCTaJlIa. 3anmucarh (GoOpMylTy CHMMETPUH B 0003HaUeHUAX bpaBa, MekTyHapOIHBIX U
cumBonax [llendmuca

7- Ha nebaerpamMe HEKOTOPOro KyOMUYECKOTO KpUCTaJlIa, CHATOW Ha M3ydeHun meau Ka
(X=1,542A°) Buansl tuauyd moj yraamu Bperra: = 12,3°; 14,1°; 20,2°; 24,0°;25,1°;29,3°; 32,2°;
33,1°. [IpounaupoBath 3TH JUHUU. ONIPEAETUTH ABJISETCA JIM 3Ta PEHIETKA MPUMUTHUBHOM,
IPaHEIICHTPUPOBAHHON MJIM 00bEMHO-IICHTPUPOBAHHOW. BeIuncauTh AyIMHY pedpa sueKu

8- Haiitu 3axoH moracanust i1t KpUCTaLIoB a -Fe, nMeromux 00beMHOIIEHTPUPOBAHHYIO
SIYCHKY.
9- Bocnonb3oBaBuiuce ypaBHeHueM Jlaya, onpeaenuts nopsiaoK, YUCIO U YIIIbI

TU(GPaKIIMOHHBIX KOHYCOB IIPH paccestHuu naiydeHus 1=1,5A° oT o JHOMEpPHOM pelIeTKH ¢
nepuoaoM a=3,6A° s j =60°.

10- Ha gudpakrorpaMme NoBapeHHOM COJIM, OTYYSCHHONW HA METHOM U3JIy4€HUH, HHTEHCHUBHBII
pednekc ¢ unaexcamu (200) pacmososxen Ha 2 0 = 31,8°. Beruucnuth
MEXKIUIOCKOCTHOE paccTosiHue d cemeiicTBa mockocteit (200), mapameTp ssYSHKH a U TIOJIOKEHUE
pednekca 200 p , oOpazoBannoro K p uznyuenuem. Jlns meanoro antukarona: A Kol = 1,54050 Ao
Ka2 =1,54443 A°, A KB 1=1,3924 A°.

11-  TlpoaHamu3upoBaTh BHJ TEH30pa JUIICKTPUUICCKON MPOHUIIAEMOCTH B 3aBUCUMOCTH OT
CUMMETPHHU KPUCTAJLIA.

12-  Tlonyuuts BBIPKEHHUE JIUISI HOHHOM 3JIEKTPOIIPOBOIHOCTH JIUDJICKTPHUECKOTO
KpHUCTaJla.

13-  Tloka3atk, 4TO JUIsl CiIy4asi OAHOMEPHOW PENICTKH CYIIIECTBOBAaHHE YHEPTETHUECKOM SN Ha
rpaHulle epBOi 30HBI BpHILTIOAHA CBSI3aHO ¢ OPErTOBCKUM OTPAKEHUEM JIEKTPOHHBIX BOJIH.

14- Ha omnu aToM JKeje3a B He3anoJHeHHo# 3d-00010uke MPUXOUTCS MATh

3NIeKTPOHOB. ONpeAeTUTh TEOPETUUECKOE 3HAUCHHE HAMAarHUYEHHOCTH HAChIIEHUS Jrac JKene3a.
ITnotHOCTH )ene3a p = 7870 kr/m3.

15-  TlomyuuTs BIpaXKEHHE VISl TUMOJIBHOMN mossipusyemocta o dip.
16-  IlomyuuTh BBIpaKEHHE TS HIIEKTPOHHOH MOJISIpU3yeMOoCTH o el.
17-  Tlomy4uTh BBIpaXEHHUS JUIS ONTHUECKON M aKyCTUYECKOM BETBEH CIIEKTPa YIPYruX KoJeOaHHi

JIMHENHOM LIeTIOYKHU paBHOYOAJICHHBIX HOHOB C YCPCAYIOIIUMHUCA 110 3HAKY 3apsaiaMu.



18-  TlomyuuTb BBIpasK€HUE JJIsl SHEPTHH CBSI3U B MOHHBIX KPHCTAJIAX.
19-  Tlomyuuts dbopmyny Kirayznyca-MocoTTu 1 Ha €€ OCHOBE OTIPEACTUTH dIEKTPOHHYIO
MOJIIPU3YEMOCTH a el aToMOB yriepojia B Kpucrawie anMasa. [lokasarens mpeaoMieHus aimMasa n =
2,42, mnotHocTh p = 3500 kr/ M3.
20-  Tlomy4wTh BBIpRXKCHHE IS JJOKAJIBLHOTO MOJIS B KpUCTAUIE KYOUYeCKON CHHTOHUH U
OTIPENIETTUTh BO CKOJIBKO pa3 HAPsDKEHHOCTh EJIOK JI0KambHOTO 11011 00J1bIIIEe HAPSHYKEHHOCTH B
CpPEIHEr0 MaKpOCKOTTMYECKOTO ToJis. [{usnekTpuieckas IpOHHUIIAEMOCTh € KpUCTaula paBHa 2,5.

3 muka (acTpodusuka)

1- CriexktpanbHas kiaccupukanus 3Be3q. Juarpamma [epommnpynra-Peccena.

2- Pannounsnyuenue I' anakTuku.

3- [Tpuniun paboThl 1 OCHOBHBIE 3JIEMEHTHI paguoTeneckona. [lorsTue o auarpamme
HAIpPaBJIEHHOCTH U 3(P(PEKTUBHOM IJIONIAN AHTEHHBI PaIMOTENECKOTIA.

4- BbIBoJ1 ypaBHEHUS NTepeHOCca U3TYUYEeHUs. Y paBHEHHUE MTEpeHOca U3IyYeHUs IS
IIJIOCKO-TIAPAJIIEIBHON CPEBI.

5- OO6mrast XxapakTepUCTHKA MEK3BE3HOU CpeIbl.

6- CrpoeHne XuUMHUYECKU OJTHOPOAHBIX 3Be3/]. COOTHOIIEHHE Macca-CBETUMOCTh U
CBETUMOCTb-3((heKTUBHAS TEMIIEpATypa.

7- Knaccugukamnus npueMHIKOB u3aydeHus. OCHOBHBIE MTapaMeTPhl U XapaKTEPUCTHKH
MIPUEMHUKOB H3ITyICHUSI.

8- Crpoenne CoHIa.

9- Twure! criekTpaabHBIX TPUOOPOB; MHCTPYMEHTAIBHBIN KOHTYp W pa3pelaronias cnocoOHOCTh

CHEKTpaIbHOTO TIprbdopa.
10- Pammowusmyuenune COJHIIA U TITAHET.

11-  DBousrorus 3Be3/, MPEIIIECTBYIOIIAS TJIABHOM MMOCIEI0OBATEILHOCTH. T€OpHH BOJIIOINH 10
TJIABHOM TIOCIIEIOBATEIBHOCTH.

12-  McTo4yHMKM HEMPO3PAYHOCTH B HEMPEPHIBHOM CIIEKTPE U3TYUECHHUS 3BE3I.

13-  HWneanpHBI 00BEKTHB; pa3peniaronas Cuiia TEIECKOTa; OCHOBHBIC THITBI (JOKATBHBIX CUCTEM
TEJIECKOTIOB.

14-  Knaccuduxkarus nepeMeHHbIX 3Be31. Pob mepeMeHHBIX 3Be3]] KaK HHCTPYMEHTa
JIMarHOCTHUKH.

15-  ®otomerpuueckue cucrembl. Cucrema UBV. 3Be3nHbie poTOMETpHUUYECKHE CTAaHAPTHI.

16-  OOmwmii xapakTep 3BOJIOLUH 3BE3/1 MOCIE TJIAaBHOM MMOCIE0BATEIbHOCTU. 3aBUCUMOCTD
paHHEe 3BOJIOIUHU OT MacChl 3BE3/IbI.

17-  CnexTtpockomuyeckue JBOiHbIe 3Be3/bl. KprBast TydeBbIX CKOPOCTEH U BHIYHUCIICHHE
3JIEMEHTOB OPOUT KOMIIOHEHT ABOMHOMN CHCTEMBI.

18-  HHrerpanbHble XapaKTEPUCTUKHU OIS U3Ty4EHUSI.

19-  Crpoenue I'anaktuku. Tumnsl HaceaeHUs.

20-  PapuoraiakTUKH U KBa3uW3BE3HbIE PaJHOUCTOUYHUKH.

4 nuka (pu3HKa MArHUTHBIX SIBJI€HHH)

1- OOMeHHbIE B3aUMOJIEHCTBUSA - IPSIMO 00MeH. OCHOBHBIE THUIIBI MArHUTHBIX CTPYKTYP.
2- ToueuHsle 371€eMEHTBl CUMMETPUU KPUCTAIIIOB.

3- IIpocTpaHCcTBEHHAas pelieTKa: MHACKCHI y3J10B, HalpaBJIeHUH, IJIOCKOCTEH.

4- Jludpakums BOJH B KpUCTAIIAX

5- JudpakoHHbINA CTPYKTYpHBIN aHanu3 (yciaosue Jlays, dopmyna Bynsga-bperra).
6- Cummerpuitnble npuHiunel Kropu n Helimana

7- dusnueckue CBOMCTBA JUIIEKTPUKOB (CETHETORNIEKTPUYECTBO, Mbe303((eKT U T.1.)
8- OCHOBHBIE THITBI XUMHUYECKON CBSI3U B KPUCTAILIAX.

9- MarnuTHas Kpuctaiorpaduyeckas aHU30TPOIHUS U MAarHUTOCTPUKIIUS.

10-  Ilpupoaa MarHUTHOTO YNOPSIOYEHUS, MArHUTHBIN TUCTEPE3UC, MarHUTHAsS
BOCIPUUMYHUBOCTb.

11-  JlomenHsble rpaHuiibl. TOHKask CTPYKTypa JTOMEHHBIX TPAHULL.



12-  Tunsl noMeHHBIX CTpYKTYp. LllMprHa moinocoBoit JOMEHHOHN CTPYKTYPHI.

13-  Pe3onaHc JOMEHHBIX TpaHUIl. DPGEKTUBHAS Macca, CKOPOCTh U TIOBUKHOCTh JJOMEHHBIX
I'paHuLl.

14-  deppomarHUTHBINA pe3oHaHC. Biausiaue popmbl 00pasiia 1 MArHUTHON aHU30TPOTIHH.
15-  IlIupuna iuaun ®MP, 0CHOBHbBIE MEXaHU3MBI €€ YILIUPEHUS

16-  CnuHOBBIE BOJIHBIL. J{MCTIEPCHOHHOE COOTHOIIICHHE.

17-  OcobeHHOCTH SAEPHOTO MArHUTHOTO PE30HAHCA B MATHUTOYNOPSAOYCHHBIX BEIIECTBAX.
18-  CnocoObl m3MepeHus SAePHON MarHUTHOM penakcanuu B SIMP.

19-  SIBneHme CIMHOBOTO 3X0 XaHa.

20-  Marnuroontuueckue 3¢pdexrsr Dapanes, Keppa, Korrona-Myrona.

21-  ®wusuyeckue 0CHOBHI pabOTHI MOTYITPOBOAHUKOBBIX U3ITydaTesneld u OTONMPHEMHUKOB.
22-  Texnomnorus ontuyeckoit nuckoBoit mamsatu. CD u DVD. PeBepcuBHBI TUCK.

23-  IlpuHIUIBI MarHUTHOM 3anucy nHpopmarui. DeHOMEHOJIOTHS 3aIiCH B TEPMHUHAX
rucTepesnca.

24-  CraTtmueckoe MoJjie TOJOBKH 3anucH. JINHUU paBHON HANPSHKEHHOCTH KOMIIOHEHT.

25-  WaayKiuoHHAas roJIOBKAa BOCIIPOHM3BENEHUS U e (pu3ndecKre mapamMeTphl.

AMIITNTYTHO-4aCTOTHBIE XapAKTEPUCTUKH.
26-  Jluckoserit HocuTens (KM/I): pusndeckoe popmarupoBanue.

27-  IlporpammHas MOJeNs MEKpoIIporieccopa. Peructpsr o0mero HazHadeHus. Peructp ciosa
COCTOSIHUSI.

28-  AnmapartHasi MOJIeNTb MEKpOTIpotieccopa. OyHKIIMOHATBHOCTh CUTHAIOB IITMHBI YIIPABICHUSI.
29-  OmeparnmoHHble ycrutATe M. JIMHEHHBIC M HEJTMHEHHBIE 0OpaTHBIC CBSI3H.

30-  OcuoBHbIe BUABI TpUTTEPOB. RS-, D-, T-Tpurrepsr, cxeMoTeXHUKa ¥ IPUMEHEHHE.

5 HUKJ (KBAHTOBasi 3JIeKTPOHUKA)

1- JlazepHbie pe30HATOPBI U UX Ha3HAYEHHE. Y CTOMYUBOCThH PE30HATOPA.

2- KBaHTOBBIE MEPEXOIbI O] ACHCTBUEM BHEUTHETO U3TydeHHs. OCHMIUIALINY B IByXYPOBHEBOM
cucreme. Yacrora Pabu.

3- OaHOPOTHOE U HEOTHOPOIHOE YIIUPEHHUE JTMHUH U3ITy4YeHUs! KBAHTOBOM CHCTEMBI.

4- Koaddumuentsr Ditnmreiina. Mx B3anMocBsi3b. PenakcaiimoHHbIe POIIECChl B KBAHTOBOM
cucreme. OTpunarenabHas aOCOIIOTHAsA TEMIIEpaTypa.

5- ®da30BbI€ U NOJISPU3ALHOHHBIE CUHTYJISIPHOCTH CBETOBBIX Iy4KOB. [IprMenenue.

6- Konebanus cBs3anHbx MasTHUKOB. Hopmanbhbie Mobl. [IpuMeps! u3 GU3HKU U ONTHKY.

7- Henunelinbie konebanus. Ananu3 pemienus ypaBaenus oddunra. [Ipumeps u3 puszuku u
ONTUKH

8- CMmemanHbie cocTosiHUS. MaTpuliia I0THOCTH, €€ CBOWCTBA, yPaBHEHUS ABIKEHUS.

9- [Ipumepsb! KCIIONB30BaHUSI MATPHILIBI TUIOTHOCTH B KBAHTOBOW AJIEKTPOHHUKE.

10-  Pemenue ypaBuenust Kopresera - ne ®@pusa a1 yeaAuHeHHbIX BOIH. COMUTOHBI B (QU3HKE U
OTITHKE

11-  MopoBas u MaTepuaibHas TUCHIEPCUs UMITYIbCOB B ONITUYECKOM BOJIOKHE. [IpuMepsr

12-  VYcrpolicTBo 1 pUHIMIT pabOThI TBEPAOTENBHOTO Ja3epa Ha npumepe Y AG nasepa.

13-  IlpuHIun HeompeaeJIeHHOCTH B TEOPUHU ONITUYECKOTO curHaia u reopema KotenbHrkoBa
14-  Ilapabonuueckoe BoJHOBOE ypaBHeHUE (BbiBOA). [Ipenensl npumenenus. [Iyuku Jlareppa-

l'aycca u ux cBoiicTBa.
15-  BrixogHas MomHoCTb J1azepa. (BsiBon, paccmoTpers Ha nmpumepe He-Ne nazepa)

16-  JlucnepcHMOHHOE ypaBHEHUE JUI MOJ UACAIBHOTO CTYNEHYaTOro BoJIokHa. MOJIOBBIH cocTaB
T0JIs1 BOJIOKHA CO CTYNEHYAThIM NMpoduieM noxasares NpeaoMIeHHs.

17-  Masrtauk @yko. ['eomerpuueckas ¢asza beppu B ¢pusuke u ontuke

18-  YcroitumBOCTh M HEYCTOWUMBOCTH KOJeOaHUH Ha MpUMepe KoeOaHui CUCTEM C OJTHOW U
JIBYMSI CTETIEHSIMHU CBOOOIbI

19-  KoskypeHIus MOJ B JUHAMUYECKUX cucTeMax. [Ipumepsl U3 GU3MKH U OTITUKU

20- BLIHY)K,Z[CHHEUI CHUHXpPOHU3anuA KoJIeOaHU B JUHAMHWYCCKHUX CUCTEMax



TUITIOBBIE 3AJJAYM IO OBIIEN ®HU3UKE

Mexanuka

1.  Paguyc-BekTop TOYKM M OTHOCHUTEIBHO Hayajaa KOOpJAUHAT MEHSETCS CO BpEMEHEM t 110 3aKOHY
r=ati +bt?j, rie a, b - mocrosiHubIe, i, j - opTeI oceit X, Y. Haiitn: a) ypaBHenue tpaekropu y(x); 6)
3aBUCHUMOCTH OT BPEMEHM BEKTOPOB CKOPOCTU V M YCKOPEHHUS a U MOJAYJIM 3TUX BEJIUYMH; B)
3aBUCHMOCTb OT BPEMEHH yIJia | MEXK/Y BEKTOpPAMH CKOPOCTH U YCKOPEHHSL.

2. Touka M mBmXeTcs MO OKPYKXHOCTH pajuyca R Tak, 4To ee JTuHEWHass CKOPOCTh MEHSETCS TI0
3aKOHY Vi =A” I/ie A - MOJIOKHUTENIbHASI TIOCTOSIHHASL. BBIYUCINTD YOI ] MEKIY BEKTOPOM CKOPOCTH H
BEKTOPOM IIOJIHOTO YCKOPEHUS TOUKH KaK (PYHKIIMIO BPEMEHH.

3. Camonér nemaer MEPTBYIO METIIO0 paguycoM R ¢ mocrostHHON ckopocthio V. Haiitu Bec
JNETYMKA MacChl M B HUXKHEM, BEPXHEH U CPETHEW TOUYKAX METIIH.

4. JloxoMOTMB Macchl M HAYMHAET JIBUTaThCSl CO CTAHIMHU TaK, YTO €ro CKOPOCTh MEHSETCS MO
3aKOHY V = & S, r/ie @ - MoCTOsIHHAs, S - MPOoHAeHHBIN myTh. HaliT cymmapHyto paboTy BCex CHIIL,
JEUCTBYIOLIMX HA JIOKOMOTHB, 32 IIEpBbIE t CEKyH/ MOcie Hadalla JBHKEHUS.

5. Yacruua ABMXKETCS CO CKOpPOCTBIO Vi B TOJIOKMTEIHLHOM HampabiieHuu ocu X. Takas ke
YyacTHLa JBUKETCS B OTPULIATEIbHOM HAapaBIE€HUHN OCH Y CO CKOPOCTHIO V. HacTHIIbI HCTIBITHIBAIOT
abcomoTHOo Heynpyruid yaap. C KakoW CKOPOCThIO M B KaKOM HaIpaBJIECHUU OYIET MPOUCXOIUTH
COBMECTHOE JBM)KEHHUE YACTHI] ITOCIE yaapa?

6. C xakoil CKOPOCTBIO Vg CIIAyeT OPOCHUTH TEJIO C MOBEPXHOCTH 3eMJIM BEPTHUKAIBHO BBEpX,
4TOOBI BRICOTA TIObeMa ObliTa paBHa h ? Bparennem 3emiin BOKpYT CBO€H ocu peHeOpedsb. Y4ecTh
3aBUCUMOCTB CHJIBI TSDKECTH OT BBICOTBI.

7.  BBIYMCIUTH MOMEHT MHEPUUH TOHKOTO OJHOPOJHOIO CTEpKHS Macchl M M JumHbl L
OTHOCHTEJIBHO OCH S, IPOXOJIAILEH Yepe3 KOHEI CTEP KHS MEePIEeHANKYIIIPHO K HEMY.

8.  bnok B BuIe Aucka Macchl M U paauyca R MokeT Bpamarbes 6€3 TpeHUs! BOKPYT HETIOABHKHOM
ropu3oHTaJIbHOW ocu S. Ha G0k HamoTaHa HeBecoMas M HEpACTSHKUMas HUTb, OJAWH €€ KOHELl
3aKperieH Ha OJIoKe, K JApYyromMy IMpHUKpemjeH rpy3 Maccsl M. C KakuM yCKopeHHeM Oyzaer
OILyCKaThCs Tpy3?

9.  ®dwusnueckuil MasgTHUK B BUJIC OJHOPOJHOIO CTEPKHS JUIMHBI | coBepimaeT Maible KojeOaHusl
BOKDYI' TOPU30HTAIIBHOM OCH, NEPIEHANUKYIIPHON K CTEPKHIO M IPOXOISIIEH Yepe3 ero BepXHUi
koHen. Haiitu mepuoy kosiebanuii. Tperus HeT. CpaBHUTH MEPUOJT KOJICOAHUH CTEPIKHS C IEPHUOI0M
KOJIeOaHUI MaTeMaTHYECKOr0 MasiTHUKA JUTMHOIA | .

10. OpaHOpOIHBIN HUIMHIAP CKaThIBaeTcs 0€3 MPOCKaIb3bIBAaHHS C HAKIOHHOM INIOCKOCTHU C YIJIOM
HakJOHa a . HaliTu yckopeHne ocu HUIMHIpA.

TepMoanHaMHKA M MOJIEKYJIsIpHAsA (PU3UKA

1. 3akpeITyto ¢ 060UX TOPIIOB TOPU30HTAIBHYIO TPYOKY JUIMHBI / IEPEMEILAI0T ¢

MIOCTOSIHHBIM YCKOPEHHMEM a, HallpaBJIEHHBIM BJIOJb €€ ocu. BHyTpu TpyOKM HaxoauTcs ras ¢
MOJISIpHOM Maccol 1t ipu temneparype T. IIpu kakoM 3Hau€HUM yCKOpPEHUS a KOHLEHTpALus raza y
TOPIIOB TPYOKH Oy/IeT OTIUYAThCA B 1T pa3, rae r/>1?

2. Haiitn <1/V? >-cpe/lHee 3HaueHHe KBajpaTa 0OpaTHOM CKOPOCTH MOJIEKYN HAEaTbHOIO rasa
pu Temieparype T, eciim Macca KayKJ0¥ MOJIEKYJIbI paBHa I1I.

3. HneanpHbIi ra3 B KOJIMYECTBE N MoOJIeH coBeplIaeT mpolece, npu koropom TV = const. Haiitu

paboTy ra3a npu u3mMeHeHuu ero oobema ot Vi 1o V; . HauanpHoe naBienue P.



4. OnuH MOJIb MJIEAILHOTO ra3a, TeINIOEMKOCTh KOTOPOTro IPH IOCTOSIHHOM AaBieHuu paBHa Cp, ,
coBepiaeT mpoiecc 1o 3akoHy P = Po + a/V, rae Po u a - monoxxutenbHble OCTOsIHHBIC. Haiitn
TEIUIOEMKOCTh ra3a Kak (yHKIIHIO ero oobema V .

5.  Haiitu ypaBHenue mpouecca (B nmepeMeHHbIX I, V), MpU KOTOPOM MOJISIPHASI TEIJIOEMKOCTh
ujeanbHOTOo ra3a Mensiercs no 3akony: C = C-v + aT, rae a - mocTostHHas.

6. VpeanpHBIN Ta3 ¢ TIOKa3areneM anuadaThl § COBEPIIAET LUK, COCTOSIIUN U3 JBYX U30XO0p U
nByx aguabat. B mpenenax mukia o0beM ra3a u3MeHsieTcs B N pa3. BRIYUCIUTD K.I1.J1. IIUKIIA.

7.  BbIYMCIUTB SHTPOIHUIO OJTHOTO MOJISI UAEATIBLHOIO T'a3a, MOJISIpHAs TEINIOEMKOCTh KOTOPOT'o Ipu
MIOCTOSIHHOM 00beMe paBHa C-V .

8.  Bo ckoibKO pa3 ciemyeT yBeIUIUTh H30TEPMUIECKA 00BhEM HICATBHOTO Ta3a B KOJMYECTBE N =
4 Mouts1, 9TOOBI €ro SHTpONHA ucnbITana npupamenue A S =23 J[x/K ?

9.  Haiitn npupamieHne HTPONMUHN Tela Macchl M MPHU €ro KBa3UCTAaTUYECKOM HArpeBaHUU OT
Temrepatypbl T1 10 T, , eciM B 3TOM MHTEpBaJe TEMIeparyp ylelbHas TeIIOEMKOCTh MaTepHraia
nocrosinHa u pasHa C.

10. Haiitm paboty, coBepmraeMyro oJHWUM MoyieM Ban-Jlep BaambcoBckoro rasa, mpu
M30TEPMHUYECKOM paclIupeHur ero ot o0béma Vi 1o o0wéma V; mpu temneparype T. [loctosiHHbIC
Ban-nep-Baansca mia aToro raza paBHsl a u b.

DJIeKTPUYECTBO U MATHETU3M

1. bBeckoHeuHas IUIOCKas TIUIACTWUHA M3TOTOBJCHA W3 OJHOPOJHOTO HAMarHMYEHHOTO
(dbeppoMarueTka, MpuyYeM HaIpaBJIeHUE HAMAarHWYCHHOCTH MapajuIeIbHO TIJIOCKOCTH TUIACTHHEIL.
Haittu nanykunio B v mone H BHyTpH U BHE TJIaCTUHBI.

2. Haiitu HampspkeHHOCTh E ayekTpuueckoro mojisi B 00JacTH TEpPEeceueHUs JABYX IIapoB,
PaBHOMEPHO 3apsKEHHBIX PA3HOMMEHHBIMHU IO 3HAKY 3apsaamMu ¢ 00bEMHOI IUIOTHOCTBIO P U -P,
€CJIM PacCTOSIHUE MEXy IEHTpaMU IIapoB ompeaensercs BekTopoM R.

3. IlpoctpancTBO MEXTy OOKIagKaMH IJIOCKOTO KOHJEHCATOpa, MMEIONUMHU (POpMYy KPYTIIbIX
JTUCKOB, 3aIlOJTHEHO OJHOPOJHOW CIA00TPOBOJAIICH Cpelol ¢ YACIbHOM MPOBOJUMOCTBIO O U
TURJIEKTPUUECKON MpoHHUIIaeMOCThIO B. [IpeHeOperast kpaeBbIMU dPpeKTaMu, HAUTH MOAYIIb BEKTOPa
H mexny oOknaakamMu Ha PacCTOSIHUM T' OT UX OCH, €CIU HAIPSHKEHHOCTh AJIEKTPUYECKOTO OIS
MEXy 0OKIaKaMU MEHSIETCS BO BpeMeHH 110 3akoHy: E=Emncoscot.

4. B n1MHHOM NPSMOM COJICHOHUJIE C PAJUYCOM CEUYEHHS a U YUCIIOM BUTKOB Ha €IMHUILY JUTUHBI 1T
M3MEHSAIOT TOK C IIOCTOSHHOM ckopocThio I A/c. HaiiTm MOIy/db HAaIpPSKEHHOCTH BHXPEBOTO
AIIEKTPUYECKOTO MOJISI KaK (PYHKIMIO PACCTOSIHUS I OT OCH COJICHOU/IA.

5.  HaiiTu B3aMHYIO €MKOCTb CHCTEMBI U3 JBYX OJMHAKOBBIX METAJUIMUECKUX IIAPUKOB paauyca
a, PaCCTOSIHUE MEKIY IICHTpaMH KOTOPBIX b, b>>a. Cuctema HaX0IUTCS B OTHOPOTHOM JTHIIEKTPUKE
C MPOHUIIAEMOCTHIO B.

6. JlBa OAMHAKOBBIX METAJUIMUECKUX IlIapUKa pajdyca a HaxoIiaTcs B  OJHOPOJHOU
CIaboMpPOBOIALICH Cpelie C yASNbHBIM CONMPOTUBICHHEM p. HailTu compoTuBieHUE Cpelnbl MEXIy
[IapUKaMHU NP YCIOBUH, YTO PACCTOSHUE MEXKTy HUMU 3HAYUTEILHO OOJBIIE UX paauyca.

7. Tlokazartp, 4TO Ha TpaHHUIIE OJHOPOJHOTO MAWUINEKTPUKA C TPOBOJHHUKOM MOBEPXHOCTHAsS
IUTOTHOCTh CBS3aHHBIX 3apsiioB 0 = - &(S - 1 )/S, rae B - muajiekTpuyeckas MpOHHUIAEMOCTh, O -
MOBEPXHOCTHAsS TUIOTHOCTH 3apsA0B Ha MPOBOIHUKE.

8.  YOemuTbcs UTO pacrpesiesieHHe TOKa B MapajlieibHO COEAMHEHHBIX compoTuBieHusx Ri, R:
COOTBETCTBYET MUHUMYMY BBIJIENIIEMO Ha 3TOM Y4aCTKe TEIUIOBON MOITHOCTH.

9. BHyTpu UIMHHOTO COJICHOHJAa HAaXOMUTCs KaTymika u3 N BUTKOB C IUIOMIAbIO MOTIEPEYHOTO



cedenus S. Karymky MOBOpayMBalOT C TIOCTOSIHHOM YIJIOBOW CKOPOCTBIO CO BOKpPYT OCH,
COBITAJAIOIIEH C ee AUaMETPOM U MEePHEHAUKYIApHON K ocu cojieHouaa. Haittu 3C unaykuuu B
KaTYIIKE, €CJIM UHIYKIUSI MAarHUTHOTO TOJIS B COJICHOMIE MEHSIETCs co BpeMeHeM kak B=Bosincot u B
MOMEHT =0 0Cbh KaTyIIKH COBIAJA C OCHIO COJICHOU/IA.

10. HMmeetcs aBa HEMOJBIKHBIX KOHTYpA C B3aUMHOW MHIYKTUBHOCTBIO L12. B 0;1HOM 13 KOHTYpOB
Hayajlu U3MEHSTh TOK 110 3aKoHy |=at, rae a - nocrosiHHas, t - Bpems. HaliTu 3akoH n3MepeHus Toka
I»(t) B mpyrom cosieHOMIe, MHAYKTUBHOCTH KOTOporo L. u conporuBnenue R.

Onruka

1.  Jlunza ¢ ¢pokycHbIM paccrosiHueM f= 16 cm maer peskoe M300pakeHHE MpeMeTa MPH JIBYX
MOJIOKEHUSIX, paccTosiHie Mexkay KotopbivMu d = 60 cu. HaliTi paccTosiHEe OT TpeiMeTa 70 SKpaHa
L.

2. Tlmocko-BeINyKJIas JHH3A ¢ paanycoM KpuBu3HBI R = 30 cu 1 mokaszareneM MpeioMIICHHS /1 =
1,5 nmaer u3zobOpaxkeHue nmpeameTa ¢ ypenudeHueM, paBHbiM K = 2. HaliTu paccTosiHus mpeamera u
n300pakeHus OT JTUH3BL. [[OCTPOUTH YepTeX.

3. Ha Beicote h = 1 u Hag neHTpoM Kpyrioro croja pamguyca R = 1 m moaBemIeH TOYCUHBIN
MCTOYHHUK, CHJIa CBETAa KOTOPOTO | Tak 3aBUCHT OT HAIIPABIICHUS, YTO OCBEIICHHOCTh BCEX TOUYEK CTOJIA
okasbiBaeTcsi paBHOMepHOU. Haiiti Bun pynkiuu 1(0) rae 0- yroa Mexay HarnpaBIeHUEM U3ITydeHUS
1 BEPTHKAJIBIO, a TAK)KE CBETOBOM MOTOK, majaaroruii Ha ctoJ, eciu 1(0) = 1o = 100 xo.

4.  Ha muct Oenoit 6ymaru pazmepom 20X30 cm HOpMaTbHO K TIOBEPXHOCTH IaJaeT CBETOBOM
notok @ = 120 .m. Haittu ocBemeHHOCTh E, CBETUMOCTh M U SpKOCTh L OyMa)KHOTO JUCTa, €Clu
ko3 durment paccestHus p = 0,75.

5.  Jlammna, mojBelieHHas K MOTOJKY JAaeT B TOPU30HTAIBHOM HaIlpaBlIeHUHU cuity cBeTa / = 60 ko.
Kaxoii cBeTOBOM MOTOK MajaeT Ha KapTUHY muiomaapio S = 0,5 nl’, BUCAIITYIO BEPTUKAIBHO HAa CTCH B
[ =2 m OT namibl, eci Ha IPOTUBOIOJIOKHON CTEHE HAXOIUTCS
OoJbIIOE 3epKajio Ha paccTostHun 0= 2 v OT JambI?

6. MoHoxpoMaTHUeCKHii Jy4 TMagaer Ha  OOKOBYIO
MMOBEPXHOCTh PaBHOOEIPEHHOMN MPU3MBI U TIOCTIE TIPETOMIICHUS
UJET B MMPU3MeE NapauIeIbHO €€ OCHOBAHHUIO.

Br1iis U3 mpu3Mbl, OH 0Ka3bIBA€TCSl OTKJIOHEHHBIM Ha YTOJI O OT
CBOEro MepBOHAYAIbHOTO HampanieHus. Haiitu B 3Tom ciydyae
CBSI3b MEXIY IPEIOMIISIONIUM YIJIOM MPHU3MBI Y, OTKIIOHEHUEM
Ty4a O M TIoKa3aTelieM MPeIoOMIICHUS 7 [T 3TOTO JydYa.

7.  Haiitu ypaBHeHHE OTpa)kalollell MOBEPXHOCTH, JUISI KOTOPOM MapajiebHbII MMy4OK CBETa
coOupaetcs mociie OTpakeHus B 0JIHOM Touke F Ha paccTossHM/OT BepiuHbl O.

8.  Ilydox ecrecTBeHHOTO cBeTa magaeT Ha cucreMy u3 N=6 mNOIAPU3aTOPOB, IIOCKOCTD
IPOITYCKaHUs KaKIO0TO M3 KOTOPBIX IUIOCKOCTH MPOITYCKAaHHS Ka)I0TO M3 KOTOPHIX MOBEpHYTa Ha
yroa ¢ = 30° OTHOCHUTENBHO IUIOCKOCTH MPOIYCKaHUS MPEeAbIayIiero mnossipuzatopa. Kakas gacts
CBETOBOTO ITOTOKA MPOXOJUT Yepe3 ATy CUCTEMY?

9.  EcrecTBeHHBIH cBeT majgaeT noj yrioMm bproctepa Ha moBepxHOCTh cTeksa. Onpenenuts ¢
nomo1nsto popmyn dpenens:

a)  Ko3((UIMEHT OTpaKeHMUS;

0)  creneHb MOJIAPU3ALNHU MPEIOMIIEHHOTO CBETA.

10. Ha nyru yacTM4YHO NOJSPU30BAHHOTO CBeTa MOMecTWIM nojspuzarop. Ilpm moBopore
noJisipu3aropa OOHApPYKMJIM, YTO HAMMEHbIIas WHTEHCUBHOCTh cBeTa l,. Ecmum ke mnepen



MOJISIPU3aTOPOM IMOMECTHUTD IIACTUHKY A/4, ONTHYECKast OCh KOTOPOM MO YTIIOM 0i=45° K TUIOCKOCTH
MIPOITYCKAaHMS IMMOJISPU3aTOpa, TO MHTEHCUBHOCTh CBETa 3a moJisspu3aTopoM paHa Ml, n=2. Halitu
CTETIeHb MOJIIPU3AIMH NA/IAI0IIETO CBETA.
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1. Kaxkue n3 repmoB 2 HamucaHbl HEBEPHO?

2. OnpenenuTh KUHETHYECKYIO, TOTECHIUAIBHYI0O W TOJHYIO OJHEPrUu JIBHKCHHUS
AJIEKTPOHA 10 BTOPOU OOPOBCKOW OpOUTE B aTOME BOAOPO/IA.

3. Onpenenutb BO3MOXKHbBIE 3HAYEHUS J 17151 TEPMOB: a) ! Sj; ©) “D,.

4. B cnexTpe ucnyckaHusi aTOMapHOTO BOJAOPOJA M3BECTHBI JJIMHBI BOJH JBYX JIMHHUM

cepun banbmepa: 410,2 u 486,1 uM. K kakoii cepuu MpUHAUIEKUT CIIEKTpaIbHAsSL JIMHUS, BOJTHOBOE
YHUCJIO KOTOPOM PaBHO Pa3HOCTH BOJHOBBIX YMceN 3TUX JIMHKUI? KakoBa ee 1uHa BOJIHBI?

o. Haunnast ¢ kakoro aneMeHTa B peHTT€HOBCKUX CIEKTpax nossisercs L-cepusa?

6. CKOJIBKO JIMHHMI HCIyCKaeT aToM BOJOpOJA, €CIu OH BO30YXKIeH Ha S-bId
SHEPreTUYECKU ypOBEHb?

7. OmnpenenuTh SHEPTHIO CBA3H 1 HoHa Be ** B 0cHOBHOM cocTOSsHUY.

8. Hcnone3ys npaBuino XyHa, HAUTH TEPMBI BO3MOXHBIX COCTOSIHUNA U TEPM OCHOBHOTO

COCTOSIHHSI aTOMa, He3aloJHEHHAs 1M0000JI09Ka KOTOPOTO COACPIKUT TATH P- AIEKTPOHOB?

9. JIBHKEHIE YaCTHIIBI OLIICHIBASTCS BOJIHOBOI (yHKumeii Y = A sin?(px/l). Yemy pasen
k03 durment A npu 0 < x<1?

10. CKoOJIBKO 2HEpPruu HEOOXO0IMMO 3aTPaTUTh JJI TOTO, YTOOBI pa3ieuTh sSapo ° Be Ha
JIBE a- YaCTHUIbl U HEUTPOH? DHEPrusl CBA3M, IPUXOAIIasICs Ha OJJUH HYKJIOH B siipe Oepuyuivs paBHa
6,45 M»1B, a B anpe renus 7,06 MaB.

11. HaiiTu aKTHMBHOCTH Ipemnaparopa 32p yepe3 10 mHel mocie WM3rOTOBJICHUS, E€CIH
HavanbHas aktuBHOCTH 100 MKwu. (T, 7, =15 cyT.).

V. 3AK/IIOYEHHUE

CHeHI/IaJ'IBHBIC BCTYIIUTCIIbHBIC 3K3aMCHBI I IMOJIYYCHHA YPOBHA MAaruCTtpa HaIlpaBJIICHUA
IIOATOTOBKH «DPu3uKa» IMpOBOIOATCA B (bopMe YCTHOro OTBE€Ta Ha 6I/IJ'ICT, co/:[epncamnﬁ OIMH
TeOpeTI/I‘IeCKI/Iﬁ u JBa IMPAKTUYCCKUX BOIIpoOCa 110 TeOpeTquCKOﬁ (bI/IBI/IKC u
HpO(beCCI/IOHaJ'II)HO-OpI/IeHTI/IpOBaHHI)IM JUCHUITIIIMHAM. I[J'IH IIOATOTOBKHU K OTBCTY a6I/ITypI/IeHTy

IpeaoCTaBISAICTCS BPpEMA 110 60 MHHYT.

Kputepuu onieHKu BCTYNHUTEILHOI0 IK3aMeHa:

Onenka 90 - 100 6am10oB BeICTaBISAETCS, KOT/1a A0UTYPUEHT IEMOHCTPUPYET TITyOOKHEe 3HAHUS
00IIMX 3aKOHOB (PM3UKH, TPABUILHO MIPUMEHSET 3aKOHBI (DM3UKH JJI PEIICHHUS KOHKPETHBIX 3aJ1a4,
JlaeT UCUepIBIBAIOIINE 0OBICHEHHS, CBOOOTHO BiIaJieeT HEOOXOJMMBIM MAaTEMAaTUYECKUM arapaToMm,
IPaMOTHO U TOJPOOHO MPOBOAMT BHIKIAJAKH U BEIYUCICHHUS.

Onenka 74 -89 6amioB BBICTaBISAETCS, KOTJIa aOUTYPHUEHT JEMOHCTPUPYET IIYOOKHE 3HAHUS
o0IMX 3aKOHOB (DPM3UKH, MPABUIBLHO MPUMEHSET 3aKOHbBI (PU3UKHU IS pelleHrs KOHKPETHBIX 3a]1ad,
JlaeT UCUePIBIBAIOIINE OObICHEHNUS, BaZieeT HEOOX0AMMbIM MaTEMaTHYECKUM alapaToM, TPaMOTHO
U TOJIpPOOHO TPOBOAMT BBHIKIAJKM W BBIUMCICHUSA, HO TpPHU OITOM JOIMYCKAeT HETOYHOCTH B

ONPpCACIICHUAX, OOBSICHEHUSX U BEIYUCIICHUSX.



Onenka 60-73 Ga/uioB BBICTABISETCSA, KOTJAa AOUTYpPUEHT AEMOHCTPHPYET JOCTATOYHBIC
3HaHUS OOIIUX 3aKOHOB (PU3HMKH, TPABUIIHLHO MPUMEHSET 3aKOHBI (PM3UKH /sl pEIIEHUS] KOHKPETHBIX
3aja4d, JaeT OOBSICHEHHs, BIaJeeT HEOOXOAMMBIM MAaTEMaTHUECKHUM amlmnapaToM, HO TPH 3TOM
JOIYCKAeT OUIMOKU B ONpEaeNICHHSIX, 0ObSICHEHHSX U BEIYHCIICHUSX.

Omnenka 0 — 59 6anoB BBICTABISACTCS, KOTJIa AOUTYPUEHT HE MOXKET PEIIUTH MPEIIOKEHHYIO
3aady WIN DPa3bsCHUTh TEOPETHYECKHI BOIMPOC, a TaKXKe, €CIM JOIyCKaeT TrpyOble OIIMOKH

TCOPETHUYCCKOTO U INIPAKTUYICCKOI'O XapaKTepa.

IIpumeuanue. 3anada cUNTACTCS PELICHHOW IPABUIIBHO, €CIIM BBINOJIHAIOTCS CIEIYIOLUIUE YCIOBUS:
BEPEH XOJ| PEUICHMs, MOIy4YEH MPaBUIbHBIA YMCIOBON OTBET, JAHO MCUEPIIBIBAIOLIEE OOBSICHEHUE.

[Ipu HeBBITIOJIHEHUH XOTsI Obl OHOTO U3 ATHX YCIOBHH 3a/1a4a CYUTAETCS HEPELLIEHHOM.



