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1. Heas pacuyeTHO-Tpaguyeckoil padoTbl - BBIIBUTh 3HAHUS
CTYJAEHTOB OCHOB (PM3UKH, MPOU3BOAMTH PAacCU€Thl, MPUBUTH OOYYAIOLIUMCS
HaBBIKU CAMOCTOSTEIbHONU PabOThI C MPUMEHEHUEM MATEMAaTUYECKUX METOJIOB.

B Xxoxe BbIOJNHEHUS pacdyeTHO-rpapuueckoil paboThl 00ydaroImuics
JOJDKEH NPOSIBUTH YMEHUE CAMOCTOATENIBHO paboTaTh C yueOHOW IUTEpaTypoH,
OPUMEHATh TEOPETUYECKHE 3HAHUS JJIs PEILICHUS 3a/1a4 U aHAJIM3a KOHKPETHBIX
JaHHBIX.

Pacuetno-rpaduueckas paborta 1oKHA OBITH BBHIMOJIHEHA U MPEACTaBICHA
B CPOK, YCTAHOBJIEHHBIN rpad)ukoM y4eOHOT0 IporLecca.

BbinosiHeHHe pacyeTHO-rpaduyeckoil paObOThl BKIIOYACT CIEIYIOIINE

OTaIlbI:

¢ O3HAKOMJIEHHE C IPOrpamMMON JAUCHMIUIMHBI «DHU3KKa», METOOUYECKUMU
PEKOMEHJALIMSIMU T10 BBIMOJHEHUIO PACYETHO-TPaPUIECKON padOTHI;

o IpopabOTKa COOTBETCTBYIOIIMX pa3nenoB Qusuku: «Onmuxa u
Kkeanmoeas  Quauka» u «Amommas u A0epHas  pusuxay 1O
PEKOMEHIOBaHHOM yUeOHOU TUTEpaType, KOHCIEKTaM JEKINI;

 BBINIOJIHEHUE PACYETOB C IPUMEHEHHEM OCBOEHHBIX METOJIOB.
3aBepuieHHass paboTa MpeacTaBisieTcss A IPOBEpKH Ha Kadenpy

IPENOAAaBaTENIO B YCTAaHOBJIEHHbIE YUeOHBIM rpadpukoM cpoku. Cpok IpOBEpKU
He Oonee 5-7 nueil. IlpenonaBarens mpoBepseT KauecTBO PabOTHI, OTMEUYAET
IOJIOKUTENBHBIE  CTOPOHBL, HEJOCTAaTKM pabOThl U OIICHMBAaeT  €e.
OOyuaromuecs, He TOATOTOBUBIINE pacueTHO-TpapuuecKyto paboTy, K 3a4eTy U
9K3aMEHY HE JIOIyCKaOTCA.

2. Bb10op BapuaHTa U CTPYKTYpPa pacueTHO-rpaduueckoii padéoTbl

3ananus ISt pacyeTHO-TpaPpUUIECKUX pabot COCTaBJISIFOTCS
nmpernojaBaTesieM, KOTOPBIM BeIeT MaHHYIO ITUCIHUIUIMHY, ¥ YTBEPXKIAIOTCS
Kadeapoil.

Homep  Bapuanta  pacuetHo-rpaduyeckoil  paboThl  BbIOMpaeTcs
oOyyaronumcs no nocieaHeil uudpe B mudpe HoMepa 3a4eTHOM KHUKKU. Tak,
HampuUMep, eciu nocienHsss mudpa mudpa 1, To 00ydarOMMIACS BBITOTHIET
pacdeTHoO-Tpaduueckyro padoTy mo BapuaHTy Ne 1.

[To »TomMy HOMepy u 1o Tabnuie BapuaHTOB (Tabmuiel 1 u 2)
HAXOMATCS 3a/1a4, KOTOPbIE TOJKEH PEIIUTh CTYIEHT.

Tabmuma 1

3apaun Bapuanrt
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Hanpumep, ecnun Homep 3aueTHOM KHUKKH 803681 u mo yueGHOMY
IUTaHy HEOOXOAMMO BBITIOTHUTH § 3a/1a4.

3aaHust BBIOIHSIOTCA B T€UEHUE 3-TO CEMECTpA.

[Ipu  BBIMOTHEHUU  pacueTHO-rpaduyeckod  pabOThl  HEOOXOAUMO
IPUAECPKUBATHCA CIEAYIONMIEH CTPYKTYPHI:

o TUTYJIbHBIN JIHCT;

¢ BBEJICHHUE;

¢ PacyeTHasl 4acTh;

¢ 3AKJIIOYECHUE;

¢ CIIMCOK HCIIOJIb30BAaHHOM JINTEPATYPHI.

TuTyabHBINA JIMCT SIBISETCA MEPBOM CTpaHUICH pacdyeTHO-TpaduiecKon
paboTtsl. OOpaser ero odopmieHus npuseacH B [IpunoxeHun.

Bo BBenennu cojepxarcs o01IMe CBeICHUs O BbIoJaHEeHHOU padote (0,5-1 ¢).
B pacuerHoii yacTu oOyvaromuiics AOJDKEH IMOKa3aTh YMEHHUE NPHUMEHSTh
MaTEMaTUYECKUEe METOJbl PACUETOB, PACCUUTHIBATH HEOOXOIUMBIE TaHHEIE,
JeJaTh Ha UX OCHOBE apTyMEHTUPOBAHHBIE BBIBOBI.

VYcaoBus 3a/1a4 B pacueTHON YaCTH JOJIKHBI ObITh TPUBECHBI MOJTHOCTHIO.
Pemenue 3agau ciaeayer cOnpoBOXKIAaTh Pa3BEPHYTHIMU pPacyeTaMU, CChbUIKaAMU
Ha MaTemMaTudeckue (OpMyJIbl, aHATU30M U BBIBOJAMH. 3a/aud, B KOTOPBIX
JaHbl TOJIBKO OTBETHI 0€3 MPOMEXKYTOYHBIX BBIUUCICHUN, CUHUTAIOTCS
HEpELICHHBIMH.

Crnenyet oOpaTuTh 0cO00€ BHUMAaHHUE HA BBIBOJIbI, KOTOPBIE JOJIKHBI OBITH
000CHOBaHHBIMH, TMOATBEPKIATHCA MPEABAPUTEIBHBIM AHAIM30M LU(POBOro
Marepuana.

B 3akiaiouennu pacuetHo-rpaduueckoit padbotsl (1 ¢.) B kpatkoit hopme
PE3IOMUPYIOTCS PE3YIbTAThI paOOTHI.

[locne 3axkiatOYeHUs] NPUBOJUTCA CIUCOK JIMTEPATYphl, BKIFOUAOIIHIA
TOJIbKO T€ WCTOYHUKH, KOTOpPbIE OBUIM WCIOJIb30BAaHBI TPHU BBIMOJTHEHUU
pacdyeTHO- Tpaduueckoil pabOThl U HAa KOTOpPHIE UMEIOTCS CCBHUIKA B TEKCTE
paboTHI.

[Ipu oncanuu TUTEPATYPHBIX UCTOUHUKOB HEOOXOUMO YKa3aTh:

o (haMIIIUK ¥ MHUIIAAIIBI AaBTOPOB;

e« Ha3BaHUE KHUTH, COOPHUKA, CTAThH;

¢ MECTO U3JaHUS;

¢ U3/1aTETIBCTBO;

« TOJ1 U3AHUS;

¢ KOJIMYECTBO CTPAHUI] WJIM KOHKPETHbIE CTPAHUIIBI (TIOCIEIHUE B
CJIy4dae CChUIKM Ha CTaThIO WJIM CTATUCTUYECKHUI COOPHUK).

CranpaptHeiii  opMar omnucaHusi HUCTOYHUKOB TMPUBEACH B CIIHCKE
JUTEPATYPHIL.

3. TpeboBanusi k opopmiieHHI0 pacueTHO-TpaduUecKoil padoThI

[Ipu odopmienun  pacdeTHO-rpapuUeckol  pabOTBI  HEOOXOIUMO
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PYKOBOZICTBOBAThCS CIEAYIOIIMMH TPEOOBAHUSMU:

1. O6vem paboTel - 5-10 cTpaHMI] TeKCTa Ha CTaHJIAPTHBIX JIMCTaX
dopmara A4, HaOpaHHBIX Ha KOMIIBIOTEpE C HCIOJIb30BAaHUEM TEKCTOBOIO
peaaKkTopa Uiu BPYYHYIO (TMCBMEHHO), TaOJIMYHOIO MPOIEcCcCopa WU APYTHX
IpOrpaMMHBIX CpeACTB (pa3Mep mpudra - 14 myHKTOB, HHTEpBAI - 1,5).

2. CrpaHullbl JOJKHBI OBITH MPOHYMEPOBAaHbI W HMMETh TOJS ClieBa U
CIpaBa He MeHee 25 MM /I 3aMEYaHMM MPerno/1aBaTelisi-KOHCYIbTaHTA.

3. B Tekcre He TOMKHO OBITH COKPAILICHHUH CJIOB, KPOME OOIICTIPUHSTHIX.

4. Bce mpoMexyTO4YHBbIC JaHHBIC MPOBOJUMBIX PAcCu€TOB U PE3yJbTaThl
CJIeTyeT MPE/ICTaBIATh B SBHOM BUJIE.

5. Bce Tabnuipl 10KHEI UMETh CKBO3HYIO HyMepanuio. [IpuBeneHnHbie B
pabote muoctpanuu (rpaduku, JuarpaMmbl) TOJDKHBI UMETh MOAPUCYHOUHBIE
HAJTHCH.

6. OnucaHue JUTEPATYPHBIX UCTOYHUKOB BBIMOIHIETCS B COOTBETCTBUU
CO CTaHJIAPTHBIMU TPEOOBAHUSIMU, IPUBEICHHBIMU B MPEABITYILIEM pa3Jeie.

4. 3aganus 1 MeTOANYECKHE YKA3aHUS VISl BBINOJHEHUS PACYeTHO-
rpadguveckoii paboThl CTyAeHTAMHU 04YHOH GOpMBI 00yUeHHsI

OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONTUKH.
Tonkue nun3b1. [TocTpoeHne U300pakeHH ¢ TOMOIIIBIO JIMH3.
OcHOBHBIE POTOMETPUUECKUE BEIMUUHBI.
KorepeHTHOCTh M1 MOHOXpPOMATHYHOCTh CBETOBBIX BOJIH. WHTepdepeHius
cBera. Metonbl ee HaOmrofeHusi. Pacuer mHTEephEpEeHIIMOHHONW KApTHUHBI OT ABYX
HMCTOYHUKOB.

5. Hutepdepenins cBeTa B TOHKUX MJICHKAX.

6. Hudpaxmus ceeta. [Ipuamun [ roiirenca-®penens.

7. Meron 3oun @penens. I[lpsMonuHeliHOe  paclpoCTpaHEHUWE CBETa.
Hudpakuus OpeHenst Ha KPYIJIOM OTBEPCTHH U TUCKE.

8. Hudpaxmus Opaynrodepa.

9. Judpakius Ha mpocTpaHCTBEHHOU pemieTke. Popmyna Bynsda-bperros.

10. Paspemaromiast CmiocOOHOCTh ONTHYECKUX TTPHUOOPOB.

11. Jucnepcus cBera. DJIEKTPOHHAS] TEOPUS AUCTIEPCUU CBETA.

12. Ilornouienue cBera.

13. Dddext Jomnepa. Uznydenne BaBunosa-Uepenkona.

14. Tlonapuzauust cBeta. ECTECTBEHHbI W TOJIIPU30BAHHBIA CBET. 3aKOH
Maioca.

15. [lonsipuzanust cBeTa NpH OTPAKEHUHM W TPETOMIICHMM Ha TpaHulEe ABYX
TUAJIEKTPUKOB.

16. JIpoitHoe myuenpenomieHue. I[lonspuzatopel. AHaJIU3 MOJSIPU30BAHHOTO
CBeTa.

17. UckyccTBeHHast onTUYECKasi aHU30TPOIIHS.

18. Bpaiiienue miocKoCcTy Moysipu3auu.
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19. TennoBoe m3NMyuyeHHE U €ro xapakTepucTuku. 3akoH Kupxroda. YactHbie
3aKOHBI TEIJI0BOro u3nydeHust. @opmyina [1nanka.

20. OnTtuueckass  nupoMmeTpus.  PaaguanuonHas,  1BETOBas,  SPKOCTHas
TEeMIIepaTyphl.

21. ®oroaddexr. Ero Bumpl. OcHOBHBIE 3aKOHBI BHEHIHEro (orodddekTa.
VYpaBuenue DitHireliHa it BHEMIHEero GoTodddexra.

22. Macca u umnyibc GotoHa. /laBieHue cBera.

23. Dpdexr Komnrona. EAMHCTBO KOPIMYyCKYJIAPHBIX W BOJIHOBBIX CBOICTB
ANEKTPOMATHUTHOTO U3ITyYEHHUS.

24. Mogaenun atoma Tomcona u Pesepdopna.

25. Jluneituatsiii criektp atoma Boaopoza. [loctynatsl bopa. Onbiter ®panka u
I'epua. Crniektp atoma Bogopoaa no bopy.

26. KopmyckysipHO-BOJHOBOW Jyasiu3M CBOMCTB BemiecTBa. CBOWCTBA BOJH J€
bpoiis.

27. COOTHOIIIEHUS] HEOTIPEIETICHHOCTEH.

28. BosiHOBast PyHKIUS U €€ CTATUCTHUYECKUI CMBICIT.

29. O6bmee ypaBHeHue Illpegunrepa. VYpasuenue Illpenunrepa s
CTallMOHAPHBIX COCTOSIHUM.

30. JIBmkeHne cBOOOTHON YaCTHIIHI.

31. Yactuia B OJAHOMEPHOM MPSMOYTOJIBHOW «IOTEHIUATBHON fMe» C
OECKOHEYHO BBICOKUMHU «CTEHKAMI.

32. [IpoxokaeHre 4YacTHIBl CKBO3b MOTCHIMANBHBINA Oapbep. TyHHETbHBIHA
s dexT.

33. JIuHeHbIH TapMOHUYECKUH OCHMIIIATOP B KBAHTOBOM MEXaHUKE.

34. ATom BoJ0opO/ia B KBAHTOBOM MexaHUKe. KBaHTOBBIC Uncha.

35. 1s — cocrostHEE 37eKTpoHA B aTome Bojopona. CrnuH snekTpoHa. CIMHOBOE
KBaHTOBOE YHUCJIO.

36. I[IpuHimn Hepa3IUIYUMOCTH TOXKACCTBEHHBIX YacTHIl. DepMUOHBI 1 OO30HBHI.

37. lpunmun ITaynu. Pacnpenenenue 31eKTPOHOB B aTOME 110 COCTOSIHUSIM.

38. PentrenoBckue cekTpol. 3akoH Mo3iu.

39. Monekynsapabie criekTpbl. KoMmOMHAIIMOHHOE paccestHUE CBETa.

40. CrioHTaHHOE U BBIHYKJICHHOE U3NydeHus. Jlazepsl.

41. ®a3oBoe npocTpancTBO. DYHKIUS pacipeieIeHusI.

42. KanToBble ctaTucTuku bo3ze-DiinmTeiina u ®epmu-/{upaka.

43. Mertanbl, TUAIEKTPUKU U TIOTYTTPOBOAHUKH TI0 30HHOU TEOPHUH.

44. CoOcTBEHHAs U TPUMECHas! TPOBOJUMOCTH MOJTYTPOBOTHUKOB.

45. Pa3mep, cocTaB W 3aps]l aTOMHOro sipa. MaccoBoe W 3apsiI0BO€ YHMCIA.
Jledekt Macchl U SHEPTruUs CBA3M SApA.

46. CnuH g11pa 1 ero MarHUTHBIA MOMEHT.

47. SInepuble cuiibl. Monenu sapa.

48. PannoakTUBHOE U3ITy4YE€HUE U €TO BUJIBI.

49. 3aKoH paguoaKTUBHOTO pacnajaa. [IpaBuia cMmemeHus.

50. 3akonomepHocTH anbda-pacnana. berra-munyc-pacman. Helitpuno. ['amma-
M3JIy4YEHUE U €r0 CBOMCTBA.



51. Pe3zonancHoe noryomieHue ramma-usnydenus (3ddext Meccbayapa).

52. SInepHble peakluy U UX OCHOBHBIE THUIIBI.

53. Ilo3utpon. berra-mutoc-pacnaa. DIEeKTPOHHBIN 3aXBart.

54. SInepHble peakuu TOJ JCHCTBUEM HEHUTpOHOB. Peakuus aeneHus sjpa.
LlenHas peakius AeIeHus.

55. Peakiiysi cHHTE3a aTOMHBIX SIIEP.

56. YpoBeHb 31emMeHTapHbIX yacTull. KocMuueckoe usiydeHue.

57. M1oOHBI U UX CBOMCTBA. ME€30HBI U UX CBOICTBA.

58. Tumbl B3aUMOICUCTBHI 3JIEMEHTAPHBIX YACTHII.

59. Yacrtupl u antu4acTuipl. CiupanbHOCTb.

60. JlenToHbI. 3aKOH COXpPaHEHUS ICNTOHHOTO YHUCIIA.

61. AnpoHsl. 3aKOH cCOXpaHEeHHsI 0APHUOHHOTO YHUCIIA.

62. I'unieponbl. CTpaHHOCTH W YETHOCTH DJIEMEHTAPHBIX YACTHII.

63. Knaccudukarus sneMeHTapHbIX yacTull. KBapku.

64. Ilepenocunku PpyHIaMEHTAIBHBIX B3aUMOICHCTBUM.

METO/HYECKHE YKA3AHUA

1. HOMepa 3a1a4, KOTOPBLIC CTYACHT OOJIKCH BKIIIOUHMTH B CBOIO
KOHTPOJIbHYIO pa60Ty, OIIPCACIIAIOTCA I10 Ta6HHHaM BapHaHTOB.
2. KOHTpOJILHLIe pa6OTI>I HaJ0 BBIIIOJIHATH B IIKOJBbHOU TCTpaau,

Ha 00JIOKKE KOTOPOIl MPUBECTHU CIIEAYIOIINE CBEICHUS: HOMEP KOHTPOJIbHON
paboThl, HAaMMEHOBAaHWE NHUCLUMIUIMHBI, CHEUUAIBHOCTh, Kypc U (opmy
oOyueHus, yuyeOHbId mudp, haMUIusg U HHULMAIBI CTYJIEHTA, a TaKKe
dbaMuns BEIyIIero mpenoaaBaTers.

3. VYcinoBus 3amay B KOHTPOJBHOW paboTe Hamo TMepenucarh
MOJHOCTBI0 0€3 cokpanieHui. Kaxayro 3amauyy HEOOXOJAMMO HAyuMHATh C
HOBOW CTPAaHULBL.

4. B KoHIIE KOHTPOJIbHON paboOThI CIEAYeT yKa3aTh YUSOHUKH UM
yueOHble MOCOOMS, KOTOPbIE HCHOJIb30BAINCH CTYAECHTOM IpPU PEIIEHUU
3az1ay.

S. KontponbHyto paboTy Ha TpoBEpKy crleAyeT caaTh B
JIEKaHaThl CBOMX (DaKyJIbTETOB JIO Havaja 9K3aMEeHAIIMOHHON CECCUM.
6.  Ecnum xonTponpHas paboTa mpu MpoOBEpPKE HE 3a4TEHA, CTYACHT

00s13aH HMCIpPaBUTh HEBEPHBIC PEUICHUS] U TMPEJICTaBUTh HCIPABICHHYIO
paboTy Ha TOBTOPHYIO TMPOBEPKY HEMOCPEJACTBEHHO IMPEnoaaBaTelo.
Ucnpapnenust HEOOXOIUMO cJieJIaTh B TOU K€ TETpau.

1. CTyneHT J0JDKeH ObITh TOTOB BO BpeMsl 3adeTa WM dK3aMeHa
JaTh TOSICHEHUS TI0 CYIIECTBY pEIIEHHUs 3a7ad, BXOSMIIUX B KOHTPOJIbHBIC
padoTHI.

8. Pemiennsi 3amad  cielyeT CONPOBOXIAThb KPAaTKUMHU, HO
MCUEPIBIBAIOIIMMU TOSICHEHUSIMHA; B TEX CIIy4asix, KOrjga 3TO, BO3MOXKHO,
clenaTh CXEMaTHYEeCKUU YepTeK WM PUCYHOK, MOSCHSIOIIUN COJepKaHHe
3aJIauu.

9. Pemarp 3amady HeoOXxommmo B oOIIeM, BUJE, T.€. BBIPA3UTh
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MCKOMYIO BETMYMHY B OYKBEHHBIX OOO3HAUYEHUSX BEJIWYWH, 33JaHHBIX B
ycinoBuu 3amad.  l[lpu  TakoMm crocobe pelieHduss He  IPOU3BOJIUTCS
BBIYMCIICHUS MIPOMEXYTOUHBIX BEJTUYHH.

10. TIlocne monydeHUs CIIOKHOM pacueTHOM (QOpMyJbl IS
IIPOBEPKU MPABUIIBHOCTH €€ CJIeAYyeT MOACTaBUTh B MPaBYIO 4acThb (HOPMYIIbI
BMECTO CHMBOJIOB BEJIMYMH OOO3HAUCHUS E€IUHUIl DTUX BEJIMYHH,
IIPOM3BECTH C HUM HEOOXOJMMBIC IEHCTBUS M YOEIUTCS B TOM, YTO
MOJY4YEHHAs! MPU 3TOM €AWHHUIIA COOTBETCTBYET MCKOMOM BenuunHe. Ecim
TAKOr0 COOTBETCTBHUS HET, TO 3TO O3HAYAET, UTO 33]1a4a PEIICHA HEBEPHO.

11. YwucnoBble 3HAUYCHUSI BEJIIUYUH MPU MOJICTABKE UX B PACUETHYIO
dbopmyny ciaeayeT BeIpakaTh TOJMbKO B enuHuiiax CU. B Bume uckirodeHus
JOMYCKAaeT BbIpaXkaTb B JIOOBIX, HO OJMHAKOBBIX EIUHHUIIAX YHCIIOBHIC
3HAQYEHUsI OJHOPOJHBIX BEJIWYWH, CTOSIIIMX B YHUCIUTEIEC M 3HAMEHATEJNe
JPpOOU ¥ UMEIOIIUE OJTMHAKOBBIC CTEIICHHU.

12. Ilpu nmoacTaHOBKE B pacyeTHYIO (hOpMYyITy, a TaKkKe MPH 3aIKiCH
OTBETAa UMWCIIOBBIE 3HAYEHUsSI BEJIMYMH CIEAyeT 3aluChiBaTh  Kak
IIPOM3BEICHUE JICCATUYHOM ApoOM ¢ OJHOM 3Hauamed Imdpor mnepen
3amsiTOM Ha COOTBETCTBYIOLIYIO CTeneHb aecsaitu. Hampumep, Bmecto 3520
Hajo 3anucath 3,520 103, BMecto 0,00129 3anucate 1,290 103u T. 1.

13. Bbluucnenuss mo pacueTHOW ¢opMmysie HaJIo MNPOBOAUTH C
coOJIIoZIcHUEM TMpaBW MNPUOTMAKEHHBIX BbhlUMcIeHU. Kak mpaBuio,
OKOHYATEIbHBINA OTBET CIEAYET 3alMUChIBATh C TPEMs 3HAYAIIUMU IU(pamu.
DTO OTHOCHUTCS K CIy4ar, KOTJa pe3yJIbTaT MOJYYE€H C MPUMEHEHUEM
KaJbKYJISITOpA.

3aoauu

Bapuanr 8

1.0npenenuTb  DHEPreTUYECKYH)  OCBEIICHHOCTh  (00JydeHHOCTh)  Fe
3€pKaJbHOM MOBEPXHOCTH, €CIIA JABIICHHE p, NMPOU3BOJUMOE HU3IYyYECHHEM, PABHO
40 mxIla. M3nydyenune nagaeT HOpMaIbHO K TOBEPXHOCTH.

2.HeB030yxA€HHBII aTOM BOJIOPOJa MOIJIOUIAET KBAHT U3JIyUYECHHS C JUIMHOU
BoiaHBI A = 102,6 HM. BpluuciauTh, MOAB3yACh Teopuedr bopa, pammyc I
AJIEKTPOHHOM OpOUTHI BO30YKIEHHOTO aToOMa BOAOPO/IA.

3.0Heprusi Bo30OyxaeHHOro aroma Bojopoaa 0,85 sB. Berwmcnuth niauHy
BOJIHBI Jie bpoiisis aieKTpoHa Ha AToi opouTe.

4.OLEHUTh C MOMOIIBID COOTHOLIEHUS HEOIPENEIEHHOCTEH MHHUMAJIbHYIO
KUHETUYECKYIO SHEPTHUIO 3JIEKTPOHA, BIXKYIIErocs BHyTpU chepsl paauycoM R =
0,05 aMm.

5.Haiitu mnepuon mnomypacnana 712 pagdOakKTUBHOIO H30TOIA, €CIU €ro
akTUBHOCTh 3a Bpemsa t = 10 cyr ymeHbmmiace Ha 24% IO CpPaBHEHUIO C
[IEpBOHAYAJIbHOU.

6.PannoakTuBHOE SAIpO, COCTOSIIEE M3 S5 TPOTOHOB U S5 HEUTPOHOB,
BbIOpocuio a-dactuily. Kakoe siapo oOpa3oBajoch B pe3ynbrare o-pacnana?
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OnpenenuTh SHEPTUIO CBA3M 0OPa30BABILErOCs SIpA.
7.BI)ILII/ICHI/ITI) 3HepFHIO, KOTOpaH BBIICISICTCSA B H,I[CpHOﬁ peaKHI/II/I CHUHTE3a
2H + 3 H— “He + %on .

8.BriunciinTh XapaKTepUCTHUECKYI0 TemmepaTypy Ob Jlebas mns xkenesa,
ecinu nipu temneparype T = 20 K monspHas TerioeMkocTh xeneza Cm = 0,226
JIx/(Kemounb). YcnoBue T << @p cuuTaTh BHITTOJIHEHHBIM.

Bapuanr 2

1.JlaBieHue p cBeTa ¢ JJIMHON BOJHBI A = 40 HM, maJaloUero HOpMajabHO Ha
YEepHYIO MMOBEPXHOCTh, paBHO 2 HIIa. Onpegenuts unciao N GoToHOB, Magarmux 3a
Bpems t = 10 ¢ Ha utomaas S = 1 MM? 3TOM MTOBEPXHOCTH.

2.Beryucinute nmo teopun bopa paguyc r2 BTOpoil cTanMOHapHOW OpOUTHI U
CKOPOCTB 02 3JIEKTPOHA HA ATOM OpOHTE JJIs1 aTOMa BOJOPOA.

3.IIpoTOH ABMKETCS CO CKOPOCTHIO 110" m/c. Onpenenuts IJIWHY BOJTHBI €
bpoiins mpoToHa.

4Vicnonb3ysi COOTHOIICHUE HEOMPEACICHHOCTEH, OIICHUTh HAaWMMEHBIINE
OmMOKKN Av B ONPEACIICHUH CKOPOCTH AJIEKTPOHA W MPOTOHA, €CJIM KOOPJIUHATHI
[EHTPa MACC 3TUX YACTHUIl MOTYT ObITh YCTAHOBJICHBI C HEOIPEACICHHOCTHIO 1 MKM.

5.0mpenenuTh, Kakas I0JIs PaIdOaKTHBHOTO M30TOIA “*° #AC pacmamaercs B
TeueHue BpemeHu t = 6 cyr.

6.BpIUMCINTD SHEPTUIO CBSI3U Sipa U €ro YJIEIbHYI0 SHEPTUIO CBSI3H, TO €CTh
SHEPrHIO, IPUXOIALIYIOC Ha OJUH HYKJIOH JUIs deMeHTa “**0AU.

7.BeIaucauTs SHEpruio saepHoit peakiuu 2He + n— %H + ip.

8.3Has, urto g anMmaza Gp = 2000 K, BBIYHUCIUTH €r0 YICIbHYIO
TemI0eMKOCTh Tipu Temneparype 7'=30 K

Bapuanr 3

1.0npenenutb KO3(QOUIMEHT OTpaK€HUs p TMOBEPXHOCTU, €CIU TpH
SHEPreTUYECKON OCBEIIEHHOCTH Fe= 120 Bt1/M? naBiieHue P CBETa Ha HEE OKAa3aJI0Ch
paBHbIM 0,5 MKl ]a.

2.Bprunciinte o Teopun bopa mepuon 7T BpalleHUs SJIEKTPOHA B aTOMeE
BOJIOPOia, HAXOASILErocs B BO30YXIEHHOM COCTOSIHUH, ONPEAENIiEMOM IJIaBHBIM
KBaHTOBBIM YHUCJIOM N = 2.

3.JleOpoiineBckas IIMHa BOJIHBI 3JIEKTpOHa yMeHbmanack ¢ 1 mo 0,5 am. Ha
CKOJIBKO U3MEHWJIACH YHEPTHUSI DJIEKTPOHA?

4KakoBa nomkHa OBITh KHHETHYECKass OdHeprus 1 TpoToHA B
MOHO3HEPIeTHYECKOM ITyYKE, HCIIOIb3YEMOIO ISl HMCCIENOBAaHUSA CTPYKTYPBI C
nuHeHpIMU pasmepamu | = 107 em?

5.AKTUBHOCTh A HEKOTOpPOro u3otomna 3a Bpems t = 10 cyT yMeHbIIMIach Ha
20%. Onpenenuth nepuoj nojrypacnaga 712 3TOro U30TomNa.

6.0npenenuTh SHEPTUIO CBA3U SApA U €r0 YACIbHYIO DHEPTHIO CBA3W IS
ynemenTa “5Cs.

7.BbIaucauTh 3Hepruio saepHoi peakuuu 2 Al n - Mg+ 'p.

8.MousipHast TemmoeMkocTb Cm cepeOpa mpu temmepatype 77 = 20 K
9



okaszasnack paBHou 1,65 JIx/(MonbpeK). BerauciauTh 1Mo 3HAYCHHWIO TEIUIOEMKOCTH
XapaKTepUCTUUYECKYIO Temreparypy Gb. YcnoBue 7' << @p cUUTaTh BHIIOJHEHHBIM.
Bapuanr 4

1.JlaBneHue cBeTa, MPOU3BOJAUMOE Ha 3EpKaIbHYIO MOBEPXHOCTh, p = 5 Mlla.
OnpenenuTh KOHIIEHTPALUIO No POTOHOB BOJIU3U MOBEPXHOCTH, €CIIH JJIMHA BOJIHBI
CBeTa, MMaIarolero Ha mopepxHocth A = 0,5 Mxm.

2.0mnpenenutb U3MEHEHHE >Hepruu AE 3JeKTpOHAa B aToOME BOJOpOJAa MpHU
M3Iy4E€HUU aTOMOM (POTOHA € 4acTOTOM v = 6,2810% I'w.

3.Haittm nnuny BOnHbBI ne bpolins mid mpoToHa, MPOLIEAIIETO Pa3sHOCTh
noreHuuranos 1000 kB.

4.Mcrioyib3yss COOTHOIIEHUE HEONPEICIICHHOCTSH, OICHUTh IMHPUHY |
OJIHOMEPHOTO TOTEHIMAILHOTO SIIMKA, B KOTOPOM MHUHUMAaJIbHAasi SHEPrus
anekTpoHa Emin= 10 3B.

5.0mpenenuts Maccy M uzoromna ! |, gmeromero akruBHocts 4 = 37 I'Bk.

6.Bec HelirpansHoro aroma usoromna jutus ' Li pasen 57,01601, omnpexenuts
MaccChl HOHOB JINTHs: oxHo3apsaaHoro ( 'sLi)*, aByxsapsmHoro

+++

("Li )™ u tpexsapaguoro (Lk)"™.
7.BBIMHCINTE SHEPTHIO AAEPHOM peakiuu > Se+ N— ¥ Bst+ ' p

8.Beruuciuts (mo Jlebaro) yaenbHy0 TEMI0EMKOCTh XJIOPUCTOTO HATPUS MPU
temneparype 7' = @p/20. YcnoBue T << @p cUUTATh BHITIOJHEHHBIM.

Bapuanr 5
1.Ha paccTostHuM I' = 5 M OT TOYEYHOT'O MOHOXpOMaTudeckoro (4 = 0,5 Mkm)
M30TPOITHOTO UCTOYHMKA PACIIONOKeHa mIomanka ( S = 8 MM?) mepleHauKyIapHO
nagatomuM nyukam. Onpenenutsb yuciao N pOTOHOB, €XKECEeKYHIHO MaJarolInX Ha
wionaaky. MorHocts u3nydenus P = 100 Br.

2.Bo ckonpkO pa3 m3MeHHTCS mnepuon I BpalleHUs JJIEKTPOHA B aTOMeE
BOJOPO/Ia, €CJIH MPU NEPEXOE B HEBO30YKIEHHOE COCTOSTHUE aTOM U3ITy4nil (OTOH
C JUTMHOM BOJHEI A = 97,5 HM.

3.Berunciuth JiMHYy BOJHBI ¢ Bpoiiia ajis MONEKYbl a30Ta, IBUXKYILIEUCS
CO CpeIHEN CKOPOCTHIO, COOTBETCTBYIOIIEH KOMHATHOW TEMIIEPATYPE.

4. Anpda-yacTuiia HaxXOJUTCSI B OCECKOHEYHO TJIYOOKOM, OJIHOMEPHOM,
IPSIMOYTOJIBHOM NOTEHIIMAIIBHOM ALIUKE. Hcnonb3ys COOTHOIIEHHE
HEOIPE/ICIICHHOCTE!, OIICHUTh MHUPHHY | AIKMKa, eciu U3BECTHO, YTO MUHUMAJTbHASI
sHeprus anbda-gacTuIsl Emin= 8 MaB.

5.HaiiTn cpeaHior NpoAOKUTENBHOCTD KU3HU T aToMa pPaJuO0aKTHBHOIO
u3zoromna kodansra © Cey

6.MICIIoIb3yst H3BECTHBIE 3HAYEHHST MAacC HEMTpaIbHBIX aTOMOB - H, 2
1H, *%C 1 211eKTpoHa, ONpeNeuTh MacChl IPOTOHA, IedTpoHa u aapa %C.,

7.Braucnuts sHepruto saepHoit peakuun  41H + ‘sLi— 2*He + in.

8.Beruucnuts no teopuu Jlebas remnoeMkocTs uHKa Maccoi m = 100 r npu
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temrepatype 7 = 10 K. [IpuHATh 1 HMHKA XapaKTEPUCTUUYECKYIO TEMIIEPATypy
Heb6as @p= 300 K u cuutats ycioBue 7 << @pBbIIIOJTHEHHBIM.

Bapuanr 6

1.Ha 3epkaibHyI0 MOBEPXHOCTH MO YIJIOM o = 60° Kk HOpManu MagaeT MydoK
MOHOXpomatuueckoro cBera (4 = 590 am). [110THOCTH OTOKA PHEPTUU CBETOBOTO
nyuyka ¢ = 1 kBr/M°. Onpenenurs paBieHue p, IPOHM3BOAUMOE CBETOM Ha
3€pKAJIbHYIO IOBEPXHOCTb.

2.Ha CKOJIBKO HM3MEHWIACh KWHETHWYECKas SHEPIrHsl 3JEKTpOHAa B aTOMeE
BOJIOPO/Ia TIPHU U3TyUYECHUH aTOMOM (POTOHA C NTMHOM BOJIHBI A = 435 HM?

3. Jlnuna BonHbel Ae bpoins mna snektpoHa paBHa 1,3 HM. Onpenenutsb
CKOPOCTb 3JIEKTPOHA.

4.CpenHee BpeMs KU3HU aToMa B BO30YK/I€HHOM COCTOSIHUU COCTaBIISIET
At = 10°® c. IIpu mepexoje aroMa B HOPMAJILHOE COCTOSHUE UCIyCKaeTcsi (OTOH,
CpenHsisi JUIMHA BOJIHBI KoToporo paBHa 600 HM. O1ieHUTh MUpUHY AA U3ITydaeMoin
CHEKTPAJbHOW JIMHWW, €CIM HE IPOUCXOAUT €€ YIIUPEHUS 3a CYET JPYTux
IIPOLIECCOB.

5.CYeTYuK 0-4acTHL], yCTAHOBJIEHHBIN BOJIM3HU paIMOAKTUBHOTO U30TOIA, IPH
nepBoM u3Mepenuu peructpuponan Ni= 1400 gyactui B MUHYTY, a yepe3 Bpems t =
4 4 — tonbko N2=400. Onpenenuts nepuoa noiypacnaga 712 u30Torma.

6.Macca a-uactunsl ( sgpo remms “He ) pasma 4,00150 a. e. m.
Onpenenuts MacCy HEUTPAIBHOTO aTOMa TEJIUSL.

7.0npenenuTs SHEPTHIO aaepHoi peakiyu °Be,+2H — B £ 'n. |

8.00pazen; maruusi maccoit 50 r HarpeBaercst ot 0 mo 20 K. Onpenenutsb
TEIJIOTY, HEOO0XOOuMyr Mg HarpeBaHus. lIpHHATH XapaKTepUCTUUECKYIO
temrnepatypy Mebas gns marmus 400 K u cuumrate ycinoBue 7T << 6Ob
BBITIOJIHEHHBIM.

Bapuanr 7

1.CBeT nmajaeT HOPMAJIBHO Ha 3€pPKAIbHYI0 MOBEPXHOCTh, HAXOMISMIYIOCS Ha
pacctosau ' = 10 ¢M OT TOYEUHOrO0 M3O0TPOMHOro wu3mydarens. [Ipu kakoit
MOIITHOCTH P u3iydaTens aBJICHUE p Ha 3epKaJbHYIO0 TOBEPXHOCTh OYAET paBHBIM
1 mIla?

2.B kakux npenenax A4 J0JDKHA JIEKATh JJIMHA BOJH MOHOXPOMATHYECKOTO
CBETa, YTOOBI MPU BO3OYKJIESHUHM aTOMOB BOJOPOJAa KBAaHTaAaMHU ATOTO CBETA PaJInycC
I'n OpOUTHI JIEKTPOHA YBEIMUMIICS B 16 paz?

3.Ckopocth ai5iekTpoHOB paBHa 0,8ec. Hailtu mimHy BoJiHBI Ae bpoins
AIIEKTPOHOB.

4. JInst mpuOIMKEHHOW OLIEHKM MUHUMAIBLHOM YHEPTUU DJECKTPOHA B aTOME
BOJIOPOJA MOXHO IIPEIIOJOKUTh, YTO HEOINPEACIEHHOCTh Al pamuyca I
AJIEKTPOHHON OPOUTHI U HEOMPECICHHOCTh Ap UMITYJIbCA p AJIEKTPOHA HA TaKOU
opOuTE COOTBETCTBEHHO CBS3aHBI CIENYIONUM o00pazom: Ar = r u Ap = p.
Hcnonb3ys 3TH CBA3M, @ TAKXKE COOTHOLIEHHE HEOIPEACIICHHOCTEW, HaWTH
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3HAUCHHWE paanyca D>JIEKTPOHHOW OPOWUTHI, COOTBETCTBYIONIETO MHUHUMAIBLHON
HHEPrUU AJNEKTPOHA B aTOME BOJAOPO/IA.

5.B0 CKOJILKO pa3 yMEHBIIUTCS aKTHBHOCTH U30Tona > P yepes Bpems t = 20
cyT?

6.0npenenuth nePeKT MacChbl W SHEPIHIO CBSI3U fA]pa aToMa TSHKEJIOro
BOZIOPO/JIA.

7.0npenenuts SHepruro saepHoi peakuun  ° L+ *H — ‘He+ *He,

8.Boruncnutes mo Teopun [lebas yaenpHYIO0 TEIIOEMKOCTh cepedpa mpu
temneparype 8 K. Cuurars ycnoBue 7 << @p BBHINOJHEHHBIM U TPUHATH JIS
cepebpa Op=225 K.

Bapuant 8

1.CBet ¢ mnmuHO#M BOiHBI A = 600 HM HOPMAJBHO MAaeT HAa 3€PKATBHYIO
NOBEPXHOCTh W MPOU3BOAUT Ha Hee aamienue p = 4 mklla. Onpenenuts uncio N
¢oTonOB, magaromux 3a Bpems t = 10 ¢ Ha momans S =1 MM? 5TOM MOBEPXHOCTH.

2B onHO3apsOHOM MOHE JIMUTUA DBJEKTPOH TEpemesa C YEeTBEPTOro
HEPreTUYECKOr0 YPOBHsSI Ha BTOpoil. OmpenenuTh UIMHY BOJHBI A HM3ITy4EHHS,
UCITILIEHHOI'O HOHOM JIUTHSL.

3.KOpoTKOBOJIHOBas TIpaHMIA pEHITeHOBCKOoro cmexkrpa 0,2¢10%° M.
Omnpenenutps UIMHY BOJIHBI A€ bBpoins ais 31eKTpoHOB, OOMOAapAMPYIOIIUX
AHTUKATO/.

4. MOHOHEPreTUYECKUI ITy4OK 3JEKTPOHOB BBICBEUHMBAECT B LIEHTPE JKpaHA
5JIEKTPOHHO-Ty4eBOM TpyOkm maTHO pamgmycom I = 10° cm. Tloae3ysacsk
COOTHOIIEHUEM HEOTPEAEICHHOCTEN, HAUTH, BO CKOJIKO Pa3 HEONPEIEIEHHOCTh
AXx KOOpJIMHATHI 3JIEKTPOHA HA JKpaHE B HAMNPABICHUH, MEPHEHIAUKYISIPHOM OCH
TpyOKH, MEeHbIIIE pa3mepa I isaTHa. JyinHy L 31eKTpOHHO-Ty4€eBOM TPYOKH NPUHATH
pasHoit 0,50 M, a yckopsitoniee 35eKTpoH Hanpsbkenne U — paBabiM 20 kB.

5.Ha CKOJIbKO MPOIEHTOB YMEHBIINTCSA AKTUBHOCTL M30TOIa upuaus ‘* Ir 3a
Bpems t = 15 cyt?

6.Kakoe KoaMuecTBO 3HEPrMM OCBOOOAMTCS TMPU COECAUHEHHH OIHOIO
IIPOTOHA U JIBYX HEMTPOHOB B aTOMHOE 1p0?

7.0mpenenuTh SHEPTUIO siaepHoit peaknmu  sLi + %2He — B +1n. ,
p p p p

8.MousipHast TeruioeMKocTh MonmOaeHa npu Temneparype 20 K pasua 0,6
JIx/(monbeK). Berancnute xapakrepuctudeckyto temmeparypy Jebas. Ycmosue T
<< @b CYUTATH BBIMOJIHEHHBIM.

Bapuant 9
1.Ha 3epKanbHYI0 HMOBEPXHOCTh ILIOIAABI0 S = 6 cM® majaeT HOPMAJIbHO
noTok uznydeHus: @.= 0,8 Bt. Onpenenuts gaBieHue P u cuiy nabieHus F cBeta
Ha 3Ty MTOBEPXHOCT.
2.07€KTPOH B aTOME BOJOPOAA HAXOIAUTCS HA TPETHEM DJHEPrETUUECKOM
ypoBHE. OnpeaenuTh KUHETUYECKYI0 T, TOTEHIMAIbHYIO [/ U MOJHYI0 E 3HEpPruro
anekTpoHa. OTBET BbIPA3UTh B AJIEKTPOH-BOJILTAX.
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3.BoruncnuTth AnuHy BOJHBI Je bpoins ans snekTpoHa 00J1aJaroiero
KMHETUYECKOU 3Hepruen 1 »B.

4.Cpennee BpeMst ku3HU At aroma B BO30YKJICHHOM COCTOSTHUU COCTaBIISIET
okoJi0 10 ¢c. IIpu mepexoze atomMa B HOPMAILHOE COCTOSHUE UCITYCKAeTCst (POTOH,
CpenHsisi JJuHa BOJHBI <A> koTtoporo paBHa 400 HM. OIEHUTH OTHOCUTEIHHYIO
mpuHy AA/A u3iTydaeMol CrIeKTpaJbHON JTMHHUU, €CITA HEe TPOUCXOIUT YIIUPCHHUS
JIMHUY 32 CYET JIPYTUX MPOLIECCOB.

5.0npenenuts yucao N siaep, pacnagaromuxcs B TeueHue Bpemenu: 1) t1=1
muH; 2) 2= 5 cyT, - B paguoaktuBHOM n3otone pocdopa ¥ P maccoit m = 1 mr.

6.0npenenuTh yIaenbHyI0 3HEPTUI0 CBS3M (T. €. CPEAHIOI 3HEPrUI0 CBS3H,
IPHUXOISNIYIOCS Ha OJUH HYKJIOH) sipa 2 C.

7.01penenuTs SHEPTUIO AaepHoi peakuun ' Lk+ ' H—>"B+'n.

8.0mpenenuTh TeIIoTy, HEOOXOAUMYIO JIJIsl HArpeBaHUs ABYX MOJIEH HUKEIS
ot 20 no 30 K. Ilpunare xapakTepuctuyeckyro Temreparypy [lebas nis Hukess
450 K u ycnoBue T << @b cUUTATH BBIIIOJIHEHHBIM.

Bapuant 10

1. ToyeyHblii HMCTOYHUK MOHOXpOMATH4YecKoro (4 = 1 HM) wu3MydeHHUs
HaXOJUTCA B LIEHTpE CPEepUUecKoll 3aduepHEHHON KoJoObl pammycoMm R = 10 cwm.
OnpenenuTe CBETOBOE NABJIEHUE p, TPOU3BOANMOE HA BHYTPEHHIOK ITOBEPXHOCTH
KOJIOBI, €CJIM MOIITHOCTh NcTOYHNKA P = 1 KBT.

2.00TOH BBIOMBAET M3 aroMa BOJOPOAA, HAXOASIIEroCs B OCHOBHOM
COCTOSIHUH, DJIEKTPOH ¢ KuHeTtndeckou sHepruen 1 = 10 3B. Onpenennuts 3HEPrUio
E dorona.

3.0npenenuth IMHY BOJHBI A€ bpolns mnd o-4acTul, HOPOIISAIINX
pazHocTh noteHuuanos: 1) 200 B; 2) 100 kB.

4. JInst mpuOIMKEHHON OLIEHKM MUHHUMAJIBHOM DHEPTUU BJIEKTPOHA B aTOMeE
BOJOPOJAa MOXHO IIPEIOJIOKUTh, YTO HEONPENEIIEHHOCTh Al paauyca I
AJIEKTPOHHON OPOUTHI U HEOMPECICHHOCTh Ap UMITYJIbCA p AJIEKTPOHA HAa TaKOU
opOuTE COOTBETCTBEHHO CBS3aHBI CIEIYIONIUM o0pazom: Ar = r u Ap = p.
Hcnonb3ys 3T CBSI3M, @ TAKKE COOTHOIIEHUE HEOIPEIEIECHHOCTEN, ONPENEIINUTh
MHUHHMMAaJIbHOE 3HAYEHUE IHEPTUH T min DIIEKTPOHA B aTOME BOJOPOJIA.

5.13 ka>)x10ro MUJUIMOHA aTOMOB PAJIMOAKTUBHOTO U30TOIA KAXKAYIO CEKYHY
pacnagaercs 200 atomoB. OnpenenuTs NepUo/I noiypacnana 712 u30Tora.

6.OHEprus CBS3U s/1pa, COCTOSLIETO U3 ABYX MPOTOHOB U OJTHOIO HEMTPOHA,
paBHa 7,72 M»B. OnpeaennuTh MacCy HEUTPaIbHOrO aTOMa, UMEIOIIETO 3TO APO.

7.01peneNnuTh SHEPTUIO SaepHoi peakuun  *0Ca + 1H — *110K + % He.

8.Beruuciauts mo teopuu Jlebas ynenapbHy0 TEIJIOEMKOCTh T'€pMaHus Mpu
temneparype 20 K. Ilpunars mna repmanusa Gp = 370 K u ycnoBue 7' << @b
CUUTATh BBHIMOJIHEHHBIM.
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5. Kputepun oumeHku pacdeTrHo-rpaguyeckoii padorsl H
THIIOBBIE OIIMOKH NPHU ee BbINOJIHEHHH.

Kputepuu onieHkn pacueTHO-Tpapuueckoit paboThI:

- OLIEHKa «3a4TE€HO» BBICTABIIAETCSA OOydaloleMycs B TOM Ciydae,
€CJIM BCE 3aJ]a4M PEIICHBI, K 3a/1a4yaM MPUBECHBI TOSICHEHNUS;

- OlIEHKAa «HE 3aYTE€HO» CTaBUTCS B TOM Ciydae, €Clii Kakasi-ITu0o
3aa4a OTCYTCTBYET WJIU TPUBEICHBI HEJOCTATOYHBIC MOSCHEHHS K PEUICHUIO
3a/1aqm.

[Ipy BBITOJIHEHWH pacueTHO-TpadUUecKO padoThl MO (U3UKE YaCTO
BCTPEUAIOTCS CICTYIOIINE OIUOKU:

1. He cobGmronensl mpaBuiia 0ohOpMIICHUS pacyeTHO-TpaduIecKoi paboTHI.

2. He BolgepxaHa CTpyKTypa pacueTHoO-rpaduyeckoil  paboThl
(oTcyTcTBYeT OMOMMOTpadUUECKHii CIIMCOK, TEOPETUYECKasl YacTh K 3a/1a4e U T.
1.).

3. He yka3zaHbl eIMHUALIBI ©3MEPEHUS TTOTyUYEHHBIX PE3yIbTaTOB.

4. B 3amade OTCYTCTBYIOT BBIBOJBI MM COJEPKMMOE BBIBOJIOB K 3a/1aye
HEKOHCTPYKTHBHEI.

5. OTtcyTcTBHE TOTOBHOCTH O0YYAIOIIETrOCsl OTBEYaTh Ha TEOPETUUYECKHUE
BOMPOCHI, IBJISIOLIMECS OCHOBOM JJIsl peILIEHUS 3a/1a4u.

6. 3amanue Ha pacueTHO-rpapuueckyr0 padOTy BBINOJIHEHO HE IO
CBOEMY BapHaHTYy.

6. PekoMenayemas tureparypa

OcHoBHas nuTeparypa

MexaHnuka, MoJieKyJisipHas (pU3uKa U OCHOBBI TEPMOJIMHAMHUKHY : y4eOHOE mocoodue

JUTSI BBITIOJTHEHUS 1abopaTtopHbIX padoT / B. A. Annpees [u ap.] ; nox pen. B. B.
Camapuna. - Ye6okcaps! : UITU (b)) MI'OVY, 2010.

OnTuka 1 kBaHTOBas (hU3MKa : yaeOHOE TOCOOME JIJIsi BBHITIOJIHEHUS Ta00PaTOPHBIX
pabot / B. A. Auapees [u np.] ; mox pea. C. M. Kazakosa. - YeGokcapsi : UIIU ()
MI'OVY, 2010.

Camapun, B. B. AtomHas u snepHas ¢pusnka : yued. mocoOue /st BHITIOJHCHUS
nabopatopHubix padot / B. B. Camapun. - Uebokcaps! : UITU (b)) MI'OY, 2012.

Tpodumosa, T. . Kypc busuku [Teker] : yuebd. mocobue st By3os / T. U.
Tpodumosa. - 14-e uzn., crep. - M. : Akanemust, 2007. - 559 c.

Hemuguenko B. Y. ®usuka [DnexktpoHHbI pecypce] : yueonuk / B.W. Jlemuauenko,
N.B. lemuguenko. — 6-e uzm., nepepad. u gon. — M. : UHOPA-M, 2016. — 581 c.
- Pexxum nmoctyma : http://znanium.com/bookread2.php?book=469821
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