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1. Heas pacuyeTHO-Tpaguyeckoil padoTbl - BBIIBUTH 3HAHUS
CTYJAEHTOB OCHOB (PM3MKH, MPOU3BOAMTH PacUeThl, MPUBUTH OOYYAIOLIUMCS
HaBBIKM CAMOCTOSTEIbHONU PabOThl C MPUMEHEHUEM MATEMAaTUYECKUX METOJIOB.

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

Pacuetno-rpaduueckas pabora n1oKHA OBITH BHIMOJTHEHA U MPEACTaBICHA
B CPOK, YCTAHOBJIEHHBIN rpad)ukoM y4eOHOT0 IporLecca.

BbinosiHeHHe pacyeTHO-rpaduyeckoil paObOThl BKIIOYACT CIEIYIOIINE

OTaIlbI:

¢ O3HAKOMJIEHHE C IPOrpaMMON JUCHMILUIUHBI «DU3KKa», METOOUYECKUMU
PEKOMEHJAIMSIMU T10 BBITIOJHEHUIO PACYETHO-TPAPUIECKON padOTHI;

e IIpOpabOTKa COOTBETCTBYIOUIUX Pa3ienoB GU3NKU: « Onmuxa u KeaHmosasi
Qusuxa» u «Amomnasn u A0epHas Quzukay» N0 peKOMEHI0BAHHON yueOHON
JUTEPAType, KOHCIIEKTaM JIEKLIH;

 BBINIOJIHEHUE PACYETOB C IPUMEHEHHEM OCBOEHHBIX METOJIOB.

3aBepuieHHass paboTa MpencTaBiseTCsl s NpOBEpKU Ha Kadenpy
IPENOAAaBaTENIO B YCTAaHOBJIEHHbIE YUeOHBIM rpadpukoM cpoku. Cpok IpOBEpKU
He Oonee 5-7 nueil. IlpenonaBarens mpoBepseT KauecTBO PabOTHI, OTMEUYAET
HOJIO’KUTENBHBIE CTOPOHBI, HEIOCTATKH pabOThI U olleHuBaeT ee. OOy4aromuecs,
HE MOATOTOBUBILIHKE PAacCUYETHO-TpapuuecKyro padoTy, K 3a4eTy U 3K3aMEHy He
JOITYCKAOTCS.
2. Bb10op BapuaHTa U CTPYKTYpPa pacueTHO-rpaduueckoii padéoTbl

3ananus ISt pacyeTHO-TpaPpUUIECKUX pabot COCTaBJISIFOTCS
MpernoiaBaTesieM, KOTOPBhIM BEAET MaHHYH MUCIHWIUIMHY, W YTBEPKIAFOTCS
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
pacdeTHo-TpaduuecKyro padoTy mo BapuanTy Ne 1.

[To »TomMy HOMepy W mo Tabiuile BapuaHTOB (TaOmuiel 1 u 2)
HAXOMATCS 3a/1a4, KOTOPbIE TOJDKEH PEIIUTh CTY ICHT.

Tabmua 1

3apaun Bapuanr
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Hanpumep, ecnu HoMep 3aueTHOM KHIKKM 803681 m mo ydueOHOMY
IUTaHy HEOOXOAMMO BBITIOTHUTH § 3a/1a4.

3ananust BBINOIHSIOTCA B T€UEHUE 3-TO CEMECTpA.

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

o TUTYJIbHBIN JIHCT;

¢ BBEJICHHUE;

¢ PacyeTHasl 4acTh;

¢ 3AKJIIOYECHUE;

¢ CITUCOK MCIIOJIb30BAaHHOM JINTEPATYPHI.

TUTyJbHBIN JIUCT SBISETCA MEPBOM CTPAaHULEH pacdyeTHO-TpapuuecKoi
paboTtsl. OOpaser ero odopmieHus npuseacH B [IpunoxeHun.

Bo BBenennu cojepxarcs o01IMe CBeICHUs O BbIoJaHEeHHOU padote (0,5-1 ¢).
B pacuyerHoil yacTu oOydyaromMiics AOKEH MOKAa3aTh YMEHUE NPHUMEHSTh
MaTeMaTUYeCKUe METOJbl PAaCyYETOB, PACCUUTHIBATH HEOOXOAUMBIE JaHHbIE,
JeJaTh Ha UX OCHOBE apTyMEHTUPOBAHHBIE BBIBOBI.

VYcnoBus 3a1a4 B pacyeTHON YacTU JOJIKHBI OBITh MIPUBEIECHBI MOJTHOCTHIO.
Pemenne 3agad ciieqyer COnpoBOXKAATh PA3BEPHYTHIMU pacyeTaMH, CChUIKAMU
Ha MaTeMaThdeckue (popMyIibl, aHaJTU30M U BBIBOJAMU. 3a/1a4d, B KOTOPBIX JIaHBI
TOJILKO OTBETHI 0€3 MPOMEKYTOUHBIX BHIYMCIECHUHN, CYHUTAIOTCS] HEPEIICHHBIMHU.

Cnenyet oOpaTuTh 0cO00€ BHUMAaHUE HA BBIBOJIbI, KOTOPBIE JOJIKHBI OBITH
000CHOBaHHBIMH, MOATBEPKIATHCA MPEIBAPUTEIBLHBIM aHAIU30M IU(POBOTO
Marepuana.

B 3akarouennu pacuetHo-rpaduueckoit padbotsl (1 ¢.) B kpatkoil hopme
PE3IOMUPYIOTCS PE3YIbTAThI paOOTHI.

[locne 3akirOYeHUs] NPUBOJUTCSA CIUCOK JIMTEPATYphl, BKIIOYAIOIIHIMA
TOJIbKO T€ MCTOYHUKH, KOTOpbIE OBUIM UCIOJB30BAHBI MPU BBHINOJIHEHUU
pacueTHO- rpaduueckoil paboThl U Ha KOTOpPbIE HMMEIOTCA CCBUIKM B TEKCTE
paboTHI.

[Ipu onucanuu TUTEPaTYpPHBIX HCTOYHUKOB HEOOXOIMMO YKa3aTh:

o (haMIIIUK ¥ MHUIIAAIIBI aBTOPOB;

« HA3BaHUE KHUTH, COOPHUKA, CTAThH;

¢ MECTO M3JaHUS;

¢ U3/1aTETIBCTBO;

¢ TOJT U3JIAHUS;

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

CranpapTtHbiii  (opMaT ONUCAHUA HCTOYHUKOB TMPUBEJIECH B CIHUCKE
JUTEPATYPHIL.

3. TpeGoBanusi k o(popmMIeHHI0 pacuyeTHO-TPapuIecKoil padoThI

[Ipu  odopmneHun  pacuyeTHO-Tpapuueckoi  pabOTBl  HEOOXOAUMO
PYKOBOZICTBOBATHCS CIEAYIOIIMMH TPEOOBAHUSMU:
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1. OO6bem paboTs - 5-10 cTpanuIl TEKCTa HA CTAHAAPTHBIX JIUCTax (hopmaTa
A4, HaOpaHHBIX HA KOMITBIOTEPE C UCIOJIb30BAHUEM TEKCTOBOT'O PElaKTOpa WU
BPYUYHYIO (MUCHBMEHHO), TaOJIMYHOTO MPOIECCOopa WM JIPYTUX MPOTPAMMHBIX
cpeacts (pa3Mep mpudTa - 14 myHKTOB, HHTEpBai - 1,5).

2. CrpaHulbl JOJKHBI OBITH NMPOHYMEPOBAaHbI W HMMETh TMOJS ClieBa U
CIpaBa He MeHee 25 MM /I 3aMEeYaHU MTPerno/1aBaTesisa-KOHCYIbTaHTA.

3. B TekcTe He N0MKHO OBITH COKpAIICHUH CIIOB, KpOME OOIIENPUHSTHIX.

4. Bce mpoMeXyTOYHBIEC AHHBIE MPOBOJUMBIX PACUYE€TOB M PE3YJIBTATHI
CIIEyET MPEICTABIIATH B SBHOM BHJIC.

5. Bce TaGmuier J0MKHBI UMETh CKBO3HYIO HyMepanuio. [IpuBeneHHbIe B
pabote murocTpanuu (rpaduku, TUarpaMMbl) JOJKHBI UMETh MTOAPUCYHOYHBIE
HaJIITUCH.

6. OmnucaHue TUTEpaTypPHBIX HCTOYHUKOB BBITIOJTHSACTCS B COOTBETCTBUH CO
CTaHAApTHBIMU TPeOOBAHUSIMHU, IPUBEJICHHBIMU B MIPEABIAYIIEM pa3ieie.

4. 3aganus U MeTOANYECKHE YKA3aHUS VISl BBINOJHEHHUS PACYeTHO-
rpadguveckoii padoThl CTyAeHTAMHU 04YHOH GOpMBI 00yUeHHsI

OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONTUKH.
Tonxkue nun3bl. [locTpoeHne U300pakeHH ¢ TOMOIIIBIO JIMH3.
OcHoBHBIE POTOMETPUUECKUE BEIHMUUHBI.
KorepeHTHOCT ¥ MOHOXpPOMATHYHOCTH CBETOBBIX BOJIH. WHTepdepenius
cBera. Metonbl ee HaOmrofeHusi. Pacuer mHTEephEpEeHIIMOHHONW KAapTHUHBI OT ABYX
HMCTOYHUKOB.

5. Hutepdepeniurs cBeTa B TOHKUX IUIEHKAX.

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

7. Meron 3oun @penens. IlpsMonuHeliHOe paclpoCTpaHEHUE CBeTa.
Hudpakuus Openenst Ha KPYIJIOM OTBEPCTHH U TUCKE.

8. Hudpaxmus Opaynrodepa.

9. Mudpaxius Ha npocTpaHCTBeHHOU perneTke. @opmyna Bynsda-bperros.

10. Paspemaromiast CiocOOHOCTh ONTHYECKHUX TTPHOOPOB.

11. Iucnepcust cBeTa. DNEKTPOHHAS TEOPUS TUCIIEPCUH CBETA.

12. Tornouenue cBera.

13. Dddext Jomnepa. Uznydaenne BaBunosa-Uepenkona.

14. Tlonapuzauust cBeta. ECTECTBEHHBbIW W TOJIIPU3OBAHHBIA CBET. 3aKOH
Maioca.

15. Ilongpuzanusi cBeTa NpU OTPAXKEHUM U MPEIOMICHHMM Ha TPAHUIE JIBYX
TUAJIEKTPUKOB.

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

17. UckyccTBeHHast onTUYECKasi aHU30TPOIIHS.

18. Bparenue miocKOCTH MOISpU3ALUH.
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19. TennoBoe u3nMyuyeHHEe U ero xapaktepucTuku. 3akoH Kupxrocda. Yacthbie
3aKOHBI TEIJI0BOTo u3nydeHust. @opmyna [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 ¢poToHa. J[aBieHue cBera.

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

24. Mogaenun atoma Tomcona u Pesepdopna.

25. Jluneituatseiii criektp atoma Boaopoxa. [loctynatsl bopa. Onbitel @panka u
I'epua. Cnektp atoma Bogopoza o bopy.

26. KopmyckymsipHO-BOJTHOBOW Jyaliu3M CBOMCTB BemiecTBa. CBOWCTBA BOJH J€
bpoiis.

27. COOTHOIIICHHUS HEOTIPEICICHHOCTEH.

28. BosiHOBast PyHKIUS U €€ CTATUCTHUYECKUI CMBICIT.

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

30. JIBmkeHne cBOOOTHON YaCTHIIHI.

31. Yactuia B OJAHOMEPHOM MPSMOYTOJIBHOW «IOTEHIMATBHOM sIME» C
OECKOHEYHO BBICOKUMHU «CTEHKAMI.

32. [IpoxokaeHNe YacTHIBl CKBO3b TOTCHIHAIbHBIM Oapbep. TyHHEIbHBIH
s dexkT.

33. JIuHeHbIH TapMOHUYECKUH OCHMIIIATOP B KBAHTOBOM MEXaHUKE.

34. ATom BoJ0pO/ia B KBAHTOBOM MexaHNKe. KBaHTOBBIE UncIa.

35. 1s — cocrostHEE 3MeKTpoHa 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. KoMOMHAIIMOHHOE paccesiHie CBETA.

40. CnioHTaHHOE U BBIHYXICHHOE U3ydeHus. Jlazepsl.

41. ®azoBoe npoctpancTBO. DYyHKIUSA pacpeeIeHuUs.

42. KBanrtoBbie cratucTuku boze-Oinimeiina u ®epmu-Jlupaka.

43. MeTaibl, IUANEKTPUKU U TIOJYIPOBOJHUKHU 110 30HHOW TEOPHH.

44. CoOcTBEHHAs U TPUMECHAs! IPOBOJUMOCTH MOJTYIPOBOIHUKOB.

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 paauoakTUBHOTO pacnazia. [IpaBuia cMmemnieHus.

50. 3akoHomepHOCcTH anbda-pacnana. berra-munyc-pacnan. Heirpuno. ['amma-
M3JIy4YEHUE U €T0 CBOMCTBA.



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

52. SInepHble peakluy U UX OCHOBHBIE THIIBI.

53. Ilo3utpoH. berra-mutoc-pacnan. DIEKTPOHHBIN 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. Tumpl B3aMMOICHCTBHI 3JIEMEHTAPHBIX YACTHII.

59. Yacrtupl u antu4acTuipl. CiupanbHOCTb.

60. JlenToHbI. 3aKOH COXpPaHEHUS ICNTOHHOTO YHUCIIA.

61. AnpoHsl. 3aKOH COXpaHEHHsI 0APHOHHOTO YHUCIIA.

62. I'unieponsl. CTpaHHOCTH W YETHOCTH JIEMEHTAPHBIX YACTHII.

63. Knaccudukarus sneMeHTapHbIX yacTull. KBapku.

64. Ilepenocunku PpyHIaMEHTAIBHBIX B3aUMOJICHCTBHIA.

METO/HYECKHE YKA3AHUA

1. HOMepa 3aga4, KOTOPBIC CTYACHT MOOJDKCH BKJIIOYHUTHL B CBOIO
KOHTPOJIbHYIO pa60Ty, OIIPCACIIAIOTCA I10 Ta6HHHaM BapHaHTOB.
2. KOHTpOJILHLIe pa6OTI>I HaJ0 BBIIIOJIHATH B IIKOJBbHOU TCTpaau,

Ha 00JIOKKE KOTOPOIl MPUBECTHU CIIEAYIOIINE CBEICHHS: HOMEP KOHTPOJIbHOMN
paboThl, HAMMEHOBAHWE JHUCLUMIUIMHBI, CHEUUAIBHOCTb, Kypc U (opmy
oOyueHus, yuyeOHbId wmudp, haMuIus U HHULMAIBI CTYJIEHTa, a TaKKe
dbaMuns BeIyIIero mpenoaaBaTers.

3. VYcnoBus 3amady B KOHTPOJBHOW paboTe Hago TMepenucarh
MOJHOCTBI0 0€3 cokpamieHud. Kaxmayro 3amauyy HEOOXOJIMMO HAYMHATH C
HOBOW CTPAaHULBL.

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

S. KonTtponbHyto paboTy Ha MPOBEPKY CIEAYET CIaTh B ICKAHATHI
cBOUX (PaKyJIbTETOB JI0 Hadajia IK3aMEHAITMOHHON CECCHUHU.
6.  Ecnm xonTponpHas paboTa mpu MpoOBEpPKE HE 3a4TEHA, CTYICHT

00s13aH UCIIPAaBUTh HEBEPHBIC PEIICHUS M TIPEICTABUTH UCITPABICHHYIO paboTy
Ha MOBTOPHYIO MPOBEPKY HEMOCPEACTBEHHO TperoaBareito. VcnpaBieHus
HEO0OXOIMMO C/CNATh B TOH K€ TETPaIH.

1. CTyneHT J0JDKeH ObITh TOTOB BO BpeMsl 3adeTa WM dK3aMeHa
JaTh TOSCHEHHS IO CYIIECTBY PEIICHUS 3aJiad, BXOJAIINX B KOHTPOJBHBIE
padoTHI.

8. Pemenus 3amau crnemyeT COMPOBOXKIATh KPATKUMH, HO
MCYEPIBIBAOIINMH TOSCHCHHUSIMHU; B TEX CIydasX, KOTJa 3TO, BO3MOXHO,
CHENIaTh CXEMAaTUYECKUA YepPTEeX WM PUCYHOK, MOSCHSIONINI CONepKaHue
3a71a4uM.

Q. Pemate 3amauy HEoOXOoaMMO B 00IIeM, BHJE, T.€. BBIPA3UTh
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HMCKOMYIO BEIMYMHY B OYKBEHHBIX OOO3HAUYEHUSX BEJIWYWH, 33JaHHBIX B
yciioBuu 3aaa4. [Ipu Takom crioco0e pelieHust He TPOU3BOAUTCS BHIYUCICHUS
POMEKYTOUYHBIX BEJIUYHH.

10. Ilocne nmomy4eHus CIOKHOU pacueTHON GOpPMYIIbI JIJIsl MPOBEPKU
NPaBUIBLHOCTH €€ CIEeAYyeT MOACTaBUTh B MPaBYIO0 4acTh (HOPMYIbI BMECTO
CUMBOJIOB BEJIMYUH 0003HAYECHUS €IMHUII TUX BEJIUYUH, IPOU3BECTU C HUM
HEoOXoIUMbIEe NEHCTBUS M yOEOUTCSs B TOM, YTO MOJIy4eHHas MPU 3TOM
€MHHUIA COOTBETCTBYET HCKOMOU BEJIMYHUHE. ECIM TAKOTO COOTBETCTBUS HET,
TO ATO 03HAYAET, YTO 33/1a4a PELICHA HEBEPHO.

11. YwucnoBble 3HAUYCHUSI BEJIIUYUH MPU MOJICTABKE UX B PACUETHYIO
dbopmyny ciaeayeT BeIpakaTh TOJMbKO B enuHuiiax CU. B Bume uckirodeHus
JOMyCKaeT BbIpaXKaTh B JIOOBIX, HO OJMHAKOBBIX €JAMHUIIAX YUCIIOBHIC
3HA4YEHUS OJTHOPOJIHBIX BEJIMYMH, CTOAIINUX B YUCIUTENE U 3HAMEHATEIIE IpOOH
Y UMEIOIIUE OJUHAKOBBIC CTEIICHH.

12. Ilpu nmoacTaHOBKE B pacyeTHYIO (hOpMYyITy, a TaKkKe MPH 3aIKiCH
OTBETA YKCJIOBBIE 3HAUCHUSI BEJIMYMH CIIECYET 3aIMChIBATh KaK IPOU3BEIACHUE
JECATUYHOM JApoOM C OJHOM 3Hauamed uudpod mepen 3amsaTol Ha
COOTBETCTBYIOIIYIO CTEIEHb AecsaTu. Hanpumep, Bmecto 3520 Hago 3anucarhb
3,521 103, BmecTo 0,00129 3amucars 1,2901 103 u T. m.

13. Bbluucnenuss mo pacueTHOW ¢opMmysie HaJIo MNPOBOAUTH C
cOOJIIOZICHUEM TMpaBWwil MNPUOTMAKEHHBIX BbhlUMCIeHU. Kak mpaBuio,
OKOHYATEIbHBINA OTBET CIIEIYET 3alMUChIBATh C TPEMs 3HAYAIIUMU Iudpamu.
DTO OTHOCHUTCS K CIy4aro, KOTJa pe3yJIbTaT MOJYYE€H C MPUMEHEHUEM
KaJbKYJISITOpA.

3aoauu

Bapuanr 8

1.0npenenuTb  DHEPreTUYECKYH)  OCBEIICHHOCTh  (00JydeHHOCTh)  Fe
3€pPKAIbHON TOBEPXHOCTH, €CJIM IABICHUE p, POU3BOIUMOE U3JIyYEHHEM, paBHO 40
MkIla. U3myyenue nagaet HOpMaJIbHO K IMIOBEPXHOCTH.

2.HeB030yxkAeHHBIN aTOM BOJOPO/A MOTJIOMIAET KBAHT U3YyUYEHHUS C JJTMHOU
BOJTHBI A = 102,6 HM. Beranciuth, mosb3ysich Teopueit bopa, paauyc I 3JeKTpOHHON
OopOUTHI BO30YKICHHOTO aTOMa BOJIOPO/IA.

3.0Heprusi Bo30OyxaeHHOro aroma Bojopoaa 0,85 sB. Berwmcnuth niauHy
BOJIHBI Jie bpoiisis aieKTpoHa Ha 3Toi opouTte.

4.O11eHUTh C MOMOIIBIO COOTHOIICHUSI HEOMNPEICTICHHOCTE MHUHUMAIBbHYIO
KHHETHYECKYIO DHEPTHUIO DJIEKTPOHA, IBIKYIIETOCS BHYTPH cdepbl paanycom R =
0,05 am.

5.Haiitu mnepuon mnomypacnana 7i2 paguoakTUBHOTO H30TOIA, €CIU €r0
akTUBHOCTh 3a Bpemsa t = 10 cyr ymenbmmiiace Ha 24% IO CpPaBHEHUIO C
MEpPBOHAYATILHOM.

6.PagnoakTuBHOE S7IpO, COCTOSIIIIEE U3 S TPOTOHOB U 5 HEUTPOHOB, BLIOPOCHUIIO
a-yactuny. Kakoe simpo oOpaszoBasiock B pesynbrare o-pacnafa? OnpenenuThb
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SHEPTHIO CBSA3M 00Pa30BaBIIEr0Cs SApa.
7.BI>ILII/ICHI/ITB 3HepFHIO, KOTOpaH BBIICIISICTCS B H,Z[epHOﬁ peaKHI/II/I CHUHTC3a
2 H + 3 H— “He + %on .

8.BrruncinTh XapakTepuCTHUECKYIO TeMIiepaTypy Go Jlebas mis sxenesa, eciu
npu Temreparype 1 = 20 K wmomsaprHas TteminoemkocTh keneza Cm = 0,226
JIx/(Kemounb). YcnoBue T << @p cuuTaTh BHITTOJIHEHHBIM.

Bapuanr 2

1.JlaBneHue p cBeTa ¢ JJIMHOM BOJIHBI A = 40 HM, AJAIONIEr0 HOPMAJILHO HA
YEepHYIO MMOBEPXHOCTh, paBHO 2 HIIa. Onpenenuts unciao N GoToHOB, Magarmux 3a
Bpems t = 10 ¢ Ha mutommaas S = 1 MM? 3TOM MTOBEPXHOCTH.

2.Beruuciauts no teopun bopa paguyc rz BTopoil cTranMoOHapHOW OpOUTHI U
CKOPOCTb 02 3JIEKTPOHA Ha 3TOM opOuUTE JjIsl aToMa BOJOPOA.

3.IIpoTOH ABMKETCA CO CKOPOCTHIO 110" m/c. OnpenenuTs JIMHY BOJHBI 1€
bpoiins mpoToHa.

4Vicnonb3ysi COOTHOIICHUE HEOMPEACICHHOCTEH, OIICHUTh HaWMMEHBIINE
omuOKku Av B ONpPENEeNIEHUH CKOPOCTH JJICKTPOHA M MPOTOHA, €CIU KOOPIUHATHI
IEHTPa MACC 3TUX YACTHUIl MOTYT ObITh YCTAHOBJICHBI C HEOMIPEACICHHOCTHIO 1 MKM.

5.01penenuTh, Kakas 10J PaaMOaKTUBHOIO M30TONA 2 AC pacmamaercs B
TeueHue BpemeHu t = 6 cyr.

6.BBIUuCINTE SHEPTUIO CBSI3U S/Ipa U €ro YJEIbHYI0 SHEPTHIO CBSI3H, TO €CTh
SHEPTUIO, IPUXOIAILYIOCS Ha OJMH HYKJIOH JUIsl 2JIeMeHTa oAU,

7.BeraucouTs SHEpruro aaepHoit peakuu 2He + n— %H + ip.

8.3Has, uTo 1i1g anMasza @p= 2000 K, BBIYUCIUTH €70 YJETbHYI0 TEIJI0EMKOCTh
npu Temneparype 7 =30 K

Bapuanr 3

1.0npenenuth KOIPOUIMEHT OTpaXeHUus p TOBEPXHOCTH, €CIU TMpHU
SHEPreTUYECKOW OCBEIIEHHOCTH Ee.= 120 Bt1/M? naBiieHue P CBETa Ha HEE OKAa3aJI0Ch
paBsbIM 0,5 mkl1a.

2.Bprunciinte o Teopun bopa mepuon 7T BpalleHUs SJIEKTPOHA B aTOMeE
BOJIOPOJIa, HAXOSIIETOCsSd B BO30Y>KJIEHHOM COCTOSTHUH, ONPENETIIEMOM TJIaBHBIM
KBaHTOBBIM YHUCJIOM N = 2.

3.JleOpoiineBckas IIrHA BOJIHBI 3JIEKTpOHA yMeHbmanack ¢ 1 1o 0,5 am. Ha
CKOJIBKO M3MEHHJIACH SHEPTHUSI DJIEKTPOHA?

4KakoBa nomkHa OBITh KHHETHUYECKass OdHeprus 1 TNpoToHA B
MOHOAPHEPTETUYECKOM ITy4Ke, HMCIOJb3YEMOIro JJIsi UCCIEAOBAHUS CTPYKTYPHI C
nuHeinbIMU pasmepamu | = 107 em?

5.AKTUBHOCTh A HEKOTOpPOro u3otomna 3a Bpems t = 10 cyT yMeHbIIMIach Ha
20%. Onpenenuth nepuoj nojypacnaga 712 3TOro U30Tomna.

6.0npenenuTh SHEPTUIO CBSI3U SApa U €ro YIASIbHYI0 DHEPTHIO CBS3U IS
snementa ¥s5Cs,

7.BBIMKMCIINTE SHEPTUIO AaepHOoi peakuun 2’ AL+ n —* " Mg# 'p.

8.MousipHas termoemMkocTh Cmcepebpa npu temrepatype 7= 20 K okazanach
9



paBaoit 1,65 Jlx/(MombeK). BpMHCINTE 1O 3HAYEHHUIO  TETUIOEMKOCTH
XapaKTEepUCTUUYECKYIO TeMreparypy Gp. YcnoBue 7' << @p cUUTaTh BHINOTHEHHBIM.
Bapuanr 4

1.JlaBneHue cBeTa, MPOU3BOAMMOE Ha 3EPKaIbHYIO MOBEPXHOCTh, p = 5 Mlla.
OnpenenuTh KOHIEHTPALHIO No GOTOHOB BOJIU3M MOBEPXHOCTH, €CIIH JUTMHA BOJIHbI
CBETa, MMaJIaroIIero Ha mopepxHoctb A = 0,5 Mkm.

2.0mnpenenutb U3MEHEeHHe >Hepruu AE 3JeKTpOoHAa B aToOME BOJOpOja MpHU
M3Iy4E€HHU aTOMOM (POTOHA € 4acTOTOM v = 6,2810™ I'w.

3.Haiitm nnuny BOnHBI ne bpouis mig mpoToHA, MPOMIEAIIETO PAa3HOCTH
noreHunasos 1000 kB.

4.Mcrioyib3yss COOTHOIIEHUE HEONPEICIICHHOCTSH, OICHUTh IMHPUHY |
OJIHOMEPHOIO0 TMOTEHI[MAJIBHOTO SIIHKA, B KOTOPOM MHUHUMAJIbHAS JHEPTHS
anekTpoHa Emin= 10 3B.

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

6.Bec HelirpansHoro atoma usoromna jutus ' Li pasen 57,01601, omnpenenuts
MaccChl HOHOB JINTHs: oxHo3apsaaHoro ('sLi)*, aByxsapsaHoro

+++

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

8.Beruuciuts (mo Jlebaro) yaenbHy0 TEIIOEMKOCTh XJIOPUCTOTO HATPUS MPU
temmneparype 7' = Op/20. YcnoBue T << @p cunUTaTh BHITIOJHEHHBIM.

Bapuanr 5
1.Ha paccTostHuM I' = 5 M OT TOYEYHOT'O MOHOXpOMaTudeckoro (4 = 0,5 Mkm)
M30TPOITHOTO UCTOYHMKA PACookeHa miomanka ( S = 8 MM*) meprneHIuKyIspHO
nagaromuM nydkam. Onpenenuts yuciao N GOTOHOB, €XKECEeKYHIHO MaJarolIuX Ha
miomaaky. Momtaocts m3nydenus P = 100 Br.

2.Bo ckonpkO pa3 m3MeHHTCS mnepuon I BpalleHUs JJIEKTPOHA B aTOME
BOJIOPOJIa, €CJIU MPHU TIePEX0ie B HEBO30YKICHHOE COCTOSTHAE aTOM M3Ty4dn (OTOH
C JUIMHOM BOJIHEI A = 97,5 HM.

3.BbIUMCINTG IJIMHY BOJIHBI 1€ bpOWIISL IJIs1 MOJIEKYJIbI @30Ta, ABHXKYILENUCS CO
CpEOHEN CKOPOCThIO, COOTBETCTBYIOLIEW KOMHATHOM TEMIIEPATYPE.

4. Anp(a-yacTuila HaAXOAWTCS B OECKOHEYHO TIIyOOKOM, OJHOMEPHOM,
PSIMOYTOJIbHOM MOTCHITUATHHOM  SIIITUKE. Ucnonb3ys COOTHOIIICHUE
HEOIPEICIICHHOCTEH, OLIEHUTh MIUPHUHY | sA1KMKa, €Clii U3BECTHO, YTO MUHUMAJIbHAS
sHEeprus anbda-gacTuIsl Emin= 8 MaB.

5.Haiitu cpeaHio MTpOAOIKUTEIHHOCTh KU3HU 7T aToMa PaJuO0aKTUBHOTO
uszoromna kodanbra © Cey

6.MIcIIonb3ys M3BECTHBIE 3HAYEHHST MACC HEUTpPAIbHBIX aTOMOB  ~ H, 2
1H, *%C 1 21eKTpoHa, OnpeaeuTh Macchl IPOTOHA, 1eHTpoHa u aapa %C.;

7.BBIUMCINTE SHEPTUIO sAaepHoi peakmun  “1H + “sLi— 2*He + hin.

8.Beruuciuts no teopuu Jlebas remnoeMkocTs iuHKa Maccod m = 100 r npu
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temriepatype 7 = 10 K. [IpuHATh 1y HMHKA XapaKTEPUCTUUYECKYIO TEMIIEPATypy
Heb6as @p= 300 K u cuurats ycinoBue 7 << @pBBIIIOJTHECHHBIM.

Bapuanr 6

1.Ha 3epkaibHyI0 MOBEPXHOCTH MO YIJIoM o = 60° Kk HOpManu MagaeT MmydoK
MOHOXpomaTtrueckoro cBera (4 = 590 am). [110THOCTH OTOKA PHEPTUU CBETOBOTO
nyuyka ¢ = 1 kBr/M°. Onpenenurs paBieHue p, NPOHM3BOAUMOE CBETOM Ha
3€pKAJIbHYIO IOBEPXHOCTb.

2.Ha CKOJIBKO HM3MEHWIACh KWHETHWYECKas SHEPIrHsl 3JEKTpOHAa B aTOMeE
BOJIOPO/Ia TIPU U3TyUYSHUH aTOMOM (OTOHA C JNTMHOM BOJIHBI A = 435 HM?

3.Imuna BomHbl ne bpounma nus anexktpona paBHa 1,3 HM. Onpenenuthb
CKOPOCTB JJIEKTPOHA.

4.CpenHee BpeMs KU3HU aToMa B BO30YK/I€HHOM COCTOSIHUU COCTaBIISIET
At = 10® ¢c. IIpu mepexoze atoMa B HOPMAIILHOE COCTOSIHUE MCITyCKAeTCs (DOTOH,
CpeaHss JUIMHA BOJHBI KoToporo paBHa 600 HM. OneHuts mupuHy Al u3inydaeMon
CHEKTPAJIbHOW JIMHUM, €CIM HE IPOUCXOAUT €€ YUIMPEHHS 3a CYET JpPYTrux
IIPOLIECCOB.

5.CYeTYuK 0-4acTHL], YCTAHOBJIEHHBIN BOJIM3HU palMOaKTUBHOTO U30TOIIA, IPH
nepBoM uzMepenuu peructpuponan Ni= 1400 yactui B MUHYTY, a yepe3 Bpems t =
4 g4 — tonbko N2=400. Onpeaenuts nepuoa noiypacnaga 712 u30Tora.

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

7.01penenuTs SHEPTUIO AaepHoi peakuun °Be,+*H — B £'n. ,

8.00pazen; maruusi maccoit 50 r narpeBaercst ot 0 mo 20 K. Onpenenuthb
TEIUIOTY, HEOOXOAUMYI JUIsi HarpeBaHus. [IpuHSATH XapaKTepUCTHUYECKYIO
temnepatypy Jebas nns maraus 400 K u cuutats ycinoue 7 << @p BBITIOJHEHHBIM.

Bapuanr 7

1.CBeT nmajgaeT HOPMAJIbHO Ha 3€PKAJIBHYIO ITOBEPXHOCTh, HAXOSAIIYIOCS Ha
paccrossHur I = 10 cM OT TOYEUHOro H30TPONMHOro wusmydarens. [lpu kakoit
MOIIHOCTU P u3iydartens JaBjeHHE p Ha 3epKajbHYIO0 MOBEPXHOCTH OyJeT paBHBIM
1 mITa?

2.B xakux npegenax A4 JoJKHA JI€XKATh IJIMHA BOJIH MOHOXPOMAaTUYECKOTO
CBETa, YTOOBI IPHU BO30YKIEHUH aTOMOB BOJIOPO/Ia KBAHTAMU 3TOTO CBETA PaauycC I'n
OpOUTHI AJIEKTPOHA YBEIUYMIICS B 16 paz?

3.Ckopocth ai5iekTpoHOB paBHa 0,8ec. Hailtu mimHy BoJIHBI Ae bpoins
AIEKTPOHOB.

4 JInsg nmpuOIMKEHHOW OLICHKU MUHUMAJIBHOM DHEPTUM DJICKTPOHA B aTOME
BOJOPOJAa MOXHO IIPEIIIOIOKNUTh, YTO HEONPENEIIEHHOCTh Al  paauyca I
3JIEKTPOHHON OPOUTHI M HEOIPEAEIECHHOCTh Ap UMITyJIbCa p 3JEKTPOHA Ha TaKOU
opOUTE COOTBETCTBEHHO CBSI3aHbI CIEAYIOMUM 00pazom: Ar =T u Ap = p. Ucnonb3ys
OTU CBS3M, @ TAKXKE COOTHOILLIECHHWE HEONPEAEIICHHOCTEN, HAUTH 3HAYEHHUE panyca
AIIEKTPOHHOM OPOWTHI, COOTBETCTBYIOLIEIO MHHHMAJIBLHOW IHEPTHH JJIEKTPOHA B
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aToMe BOJIOpoJa.

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

6.0npenenutb AePEeKT Macchbl U DHEPIHIO CBSI3U sJipa aToMa TSKEJIOro
BOOPO/IA.

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

8.Berunciauts mo Teopuu [lebas ymenbHYIO TEIUIOEMKOCTh cepedpa mpu
temriepatype 8 K. Cuurars ycioBue 7' << @p BBIIIOJIHEHHBIM U IPUHATH 715 cepedpa
Gp=225K.

Bapuant 8

1.Cer ¢ nnuHOM BoJIHBI 4 = 600 HM HOpPMaJbHO MaJaeT Ha 3E€PKAIBHYIO
MOBEPXHOCTh W MPOU3BOAUT Ha Hee AamieHue p = 4 mklla. Onpenenuts uncio N
¢oToHOB, magaromux 3a Bpems t = 10 ¢ Ha momans S = 1 MM? 5TOM MOBEPXHOCTH.

2B onHO3apsOHOM HMOHE JIMTUA DBJEKTPOH TEpemesa ¢ YEeTBEPTOro
HHEPreTUYECKOro ypOBHS Ha BTOpoW. OmnpenenuTs UIMHY BOJIHBI A W3ITy4YEHUS,
UCITyILIEHHOT'O HOHOM JIUTHSI.

3.KOpoTKOBOJIHOBas TIpaHMIA PEHTTeHOBCKOro cmekrpa 0,2¢10%° M.
Omnpenenutps UIMHY BOJIHBI A€ bBpoins aiis 31eKTpoHOB, OOMOApAMPYIOIIHUX
aHTUKATOJ.

4 MOHOHEPreTUYECKUI ITyYOK JJEKTPOHOB BBICBEUHMBAECT B LIEHTPE JKpaHA
5JIEKTPOHHO-Ty4eBOM TpPyOKM mTATHO paguycoM I = 10° cm. Iloae3ysack
COOTHOIIIEHHEM HEOIPEACIICHHOCTEN, HAITH, BO CKOJIBKO pa3 HEONPEAEICHHOCTh
Ax KOOpJIMHATHI JIEKTPOHA HA JKpaHE B HAMNPABICHUH, MEPHIEHIAUKYISIPHOM OCH
TpyOKH, MeHbIIIE pa3mepa I isaTHa. JyinHy L 3eKTpOHHO-Ty4€eBOM TPYOKH NPUHATH
paBHoii 0,50 M, a yckopsroniee 35eKTpoH Hanpsokenne U — paBabiM 20 kB.

5.Ha CKOJIbKO MPOIIEHTOB YMEHBIIUTCSA aKTUBHOCTL M30TOIA Upuaus " Ir 3a
Bpems t = 15 cyt?

6.Kakoe kom4ecTBO 3HEPTruU OCBOOOIUTCS MPU COCTMHEHUH OJTHOTO TPOTOHA
U IByX HEUTPOHOB B aTOMHOE SIAPO?

7.0npenenurs SHepruro AaepHoi peakuun  sLi + %He — "B+ 'n.

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

Bapuant 9
1.Ha 3epxanbHyI0 IOBEPXHOCTh ILIOMAALI0 S = 6 cM?[1a1aeT HOPMAJIEHO IIOTOK
uznydenus @.= 0,8 Bt. Onpenenuts gaBiaeHue P U CwIy naBieHus: F cBeta Ha 3Ty
MTOBEPXHOCT.
2.0JIEKTpOH B aTOME BOJIOpPOJa HAXOAUTCS Ha TPETbEM SHEPreTHUYECKOM
ypoBHe. Onpeaenutb KUHETHYeCKyto 7, MOTeHIHaNbHYI0 [/ 1 ToyHyt0 E 3HEepruio
anekTpoHa. OTBET BbIPA3UTh B 3JIEKTPOH-BOJIbTAX.
3.Beiuucnauts muHy BOJHBL e bpoins s anekTpoHa 00J1aarolero
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KUHETUYECKOU 3Heprueit 1 »B.

4.Cpennee Bpemst ku3HU At aroma B BO30YKJICHHOM COCTOSTHUU COCTaBIISIET
okono 10 c. Ilpu mepexome aroMa B HOPMAILHOE COCTOSHUE UCITYCKAeTCst (hOTOH,
CpelHssl IauHa BOJIHBI <A Kotoporo paBHa 400 HM. OIEHUTH OTHOCUTEIHHYIO
mpuHy AA/A U3iTydaeMol CrIeKTpabHOW JTMHHUU, €CIIA HEe TPOUCXOIUT YIIUPCHHUS
JIMHUY 32 CYET JIPYTUX MPOLIECCOB.

5.0npeaenuts yncio N siaep, pacnajaromuxcs B TeueHue Bpemenu: 1) =1
MuH; 2) t2= 5 cyT, - B paguoakTuBHOM u3oTone pochopa ** P Maccoit m = 1 mr.

6.0npenenuTh yIaenbHYI0 3HEPrUI0 CBS3U (T. €. CPEAHIOI 3HEPrUI0 CBS3H,
IPHUXOSNIYIOCS Ha OJUH HYKJIOH) siipa 2 C.

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

8.0mpeaenuTh TEmiIoTy, HEOOXOAUMYIO JIJIsl HAarpeBaHus ABYX MOJIEH HUKEIS
ot 20 1o 30 K. IIpunste xapakrepuctuueckyro Temmeparypy Jebas st nukens 450
K u ycnoBue 7' << @p cuuTaTh BHIIOJHEHHBIM.

Bapuant 10

1. ToyeuHbli1 HMCTOYHHMK MOHOXpoMarudeckoro (4 = 1 HM) wu3Iy4yeHUs
HaXOJUTCA B LIEHTpe CHEepUUEecKOl 3auepHEHHON KoJObl pammycoMm R = 10 cwm.
OnpenenuTs CBETOBOE JABJIEHUE p, TPOU3BOANMOE HA BHYTPEHHIOK ITOBEPXHOCTh
KOJIOBI, €CJTM MOIITHOCThL NcTOYHNKA P = 1 KBT.

2.0OTOH BBHIOMBAET M3 aroMa BOJOPOAA, HAXOASIIErocs B OCHOBHOM
COCTOSIHUH, DJIEKTPOH ¢ KuHeTn4yeckou sHepruent 7' = 10 3B. Onpenenuts 3HEPTUIO
E ¢dorona.

3.0npenenuTts IIMHY BOJIHBI e bponis 1ys o-4acTUl, IPOIIEIINX Pa3HOCTh
notenmuanos: 1) 200 B; 2) 100 xB.

4. JInst mpuOIMKEHHOM OLIEHKM MUHHUMAJIBHOM DHEPTUU BJIEKTPOHA B aTOME
BOJOPOJAa MOXHO IIPEIIOJIOKUTh, YTO HEONPENEICHHOCTh Al  paauyca I
AIIEKTPOHHON OPOUTHI U HEOMPEJEICHHOCTh Ap UMITYJIbCA p AJIEKTPOHA HAa TaKOU
OpOUTE COOTBETCTBEHHO CBSI3aHBI CIIEAYIOMUM 00pa3zom: Ar = u Ap = p. Ucnionb3ys
JTHU CBSA3H, @ TAKKE COOTHOILIEHUE HEONIPEAETICHHOCTEN, ONIPEAEINTh MUHUMAJIBHOE
3HAYEHUE DHEPTUM Tmin DJIEKTPOHA B ATOME BOJIOPOJIA.

5.13 ka)x10ro MUJUIMOHA aTOMOB PaIMOAKTUBHOTO U30TOIA KAXKAYI0 CEKYHY
pacnagaercs 200 atomoB. OnpenenuTs Nepuo/ nojypacnana 712 u30Tora.

6.OHEprus CBSI3U s/1pa, COCTOSMIErO U3 ABYX MPOTOHOB U OJIHOIO HEHUTPOHA,
paBHa 7,72 M»B. Onpeaenutb MacCy HEUTPaIbHOrO aTOMa, UMEIOIIETO 3TO APO.

7.01peneNnuTh SHEPIUIO SaepHoi peakun  *0Ca + 1H — “110K + % He.

8.Berunciiute 1o Teopuu Jlebasi yaeiapHYI0 TEIJIOEMKOCTh TepMaHHs MpU
temneparype 20 K. Ilpunsars aiist repmanns Go= 370 K u ycnosue 7' << @b cuuTath
BBITIOJTHEHHBIM.

5. Kputepun ouneHku pacderHo-rpaduyeckoii padoTrbl H
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THIIOBbIE OIIMOKH IIPH €¢ BbBINOJIHCHUU.

Kpurepuu onenku pacueTHO-TpaduuecKoi paboThI:

- OLIEHKA «3a4YTE€HO» BBICTABIIAETCS O0YUaIOIIEMYCs B TOM CIy4ae, eCiu
BCE 33/1aUM PEIICHBI, K 3a/1a4yaM MIPUBEIACHBI TTOSICHEHNUS;

- OLIEHKAa «HE 3aYTEHO» CTAaBUTCS B TOM CIIy4ae, eCiIH Kakas-Tuoo 3a1a4ya
OTCYTCTBYET WJI TIPUBEICHBI HEJIOCTATOYHBIC MOSICHEHHSI K PEIIICHHIO 3a/1a4H.

[Ipy BBITOJIHEHWW pacyeTHO-TpadUyecKo paboThl MO (U3UKE YaCTO
BCTPEUAIOTCS CICTYIOIIHNE OIUOKU:

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

2. He BelgepkaHa CTpPyKTypa pacueTHO-Tpaduyeckoil  paboThI
(orcyTcTBYeT OMOIMOrpadUUecKuil CIUCOK, TEOPETUUYECKas YacTh K 3aJa4e U T.
1.).

3. He ykazansl equHUIBI ©3MEPEHUS TIOJYYCHHBIX PE3YIbTaTOB.

4. B 3amade OTCYTCTBYIOT BBIBOJIBI MJIM COACPIKUMOE BBIBOJIOB K 3a/1aue
HEKOHCTPYKTHBHEI.

5. OtcyTcTBHE TOTOBHOCTH O0YYAIOMIETOCs OTBEUaTh HA TEOPETUUCCKHUE
BOIIPOCHI, ABJISIOIINECS OCHOBOM JIJISl PEIICHUS 3a/1a4H.

6. 3amanue Ha pacyeTHO-rpapuUecKyr0 paboOTy BBIMOJHEHO HE IO
CBOEMY BapHaHTY.

6. Pexomenayemas aureparypa

OcHoBHas nuTeparypa

Mexanuka, MoseKyJisipHas (pU3MKa U OCHOBBI TEPMOJIMHAMUKY : yueOHOE mocooue
JUJIS1 BBITIOJTHEHUS JTabopaTopHbIX padoT / B. A. AHnpees [u np.] ; mox pexd. B. B.
Camapuna. - Uebokcapsr! : UITU (b) MI'OY, 2010.

OnTuka 1 kBaHTOBAas (hU3MKa : yueOHOE OCOOME /1JIs1 BBIIIOJIHEHUS TaOOPATOPHBIX
pabotr / B. A. Auapees [u ap.] ; mox pea. C. M. Kazakosa. - Ye6okcapsi : UTIU ()
MI'OVY, 2010.

Camapun, B. B. AtomHas u sjnepHas ¢pusnka : yueo. mocodue Jyisl BHITOJTHEHUS
nabopatopHbix pabot / B. B. Camapun. - YeGokcapsr : UIIU (¢p) MT'OY, 2012.

Tpodumona, T. . Kypc dusuku [Teker] : yued. nocobue nmst By308 / T. U.
Tpodumosa. - 14-e u3zn., crep. - M. : Akanemus, 2007. - 559 c.

Hemunuenko B. N. ®usuka [DnexkTpoHHBIN pecypc] : yueOHuk / B.W. Jlemuauenko,
N.B. lemuguenko. — 6-e uzn., nepepad. u gon. — M. : UHOPA-M, 2016. — 581
c. - Pexxum nocryna : http://znanium.com/bookread2.php?book=469821
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YeptoB, A. I'. 3agaunuk no ¢usuke : yuedHoe mocodbue / A. I'. UepTos, A. A.
BopoObeB. - 5-¢ u3a., mepepad. u xom. - M. : Beicm. mik., 1988.

Tpodumona, T. U. COopHUK 33724 110 Kypcy GUBUKHU C PEIICHUSIMH : y4eOHOE
nocobue mis By3oB / T. U. Tpodumosa, 3. I'. [1anosa. - 7-e uza., crepeorturl. - M.
: Bricr. mik., 2006.

XapyHnsik B. I'. Kypc ¢usuku [DnexkTponnsiii pecypc] : yued. mocodue / B.I'.
Xaspyssik. - M.: HUL] UH®PA-M, 2014. - 400 c. - Pexxum nocryna :
http://znanium.com/catalog.php?bookinfo=375844

[Tepuonnka

Hayka u JKu3Hb[ D5eKTpOHHBINA pecypc| :HayYHO-TIOMYJISIPHBINA KypHaT / TJI. pel.
Jlozorckas E.JI. — M.: Hayka u kwu3nb, 2018. — Pexxum nocrtymna:
https://biblioclub.ru/index.php?page=journal _red&jid=430673

Bectauk BI'Y. Cepus 1. ®uzuka. Marematuka. MudopmaTtika [ DneKTpOHHBIN
pecypc] :Hay4YHO-TeOpeTHUYECKU KypHas / benopycckuii rocy1apcTBEHHbIN
yHHBepcuTeT. - Pexxum moctyna: https://e.lanbook.com/journal/2495#journal_name

7. Ilepevyennb pecypcoB HHPOPMAMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«HTEpHET», HE00OX0AUMBIX I Hanucanus PI'P

1. Znanium.com [DieKTpoHHBIH pecypc]: 3IEKTPOHHO-
oubimoreuHas cucrema. — Pexxum nmocryma: http://znanium.com.

2.  «YHuBepcUTeTCKas OMOJIMOTEeKAa OHJIAMHY - [ DJIEKTPOHHBINA pecypc]: —
Pexxum nocryna: http://biblioclub.ru/.

3.  WMznarenbctBo JIAHD [DneKTpoHHBIN pecypc]: 3IE€KTPOHHO-
oubroTeuyHas cuctema. — Peskum moctyma: https://e.lanbook.com/.
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MHNPUJIOXKEHUSA
(cnpaBo4HOE)
dopma TUTYJILHOI'O JIUCTA

MUHHUCTEPCTBO OBPA3OBAHHMS U HAYKH POCCUMCKOM ®EJIEPAIIMA
®I'BOY BO «MOCKOBCKHWH NOJUTEXHUYECKHUA YHUBEPCUTET»
YEBOKCAPCKHIA HHCTUTYT (PUJTHAJ)

Kadenpa nanpopmManiuoHHBIX TEXHOJOTHI, YJIEKTPOIHEPTeTUKN U CHCTEM YIIPABJIEHUS

PACUETHO-TPA®UYECKAS PABOTA Ne3
10 JUCUMIINHE

«ODU3BUKA»

BeinmonHun: crygeHT  Kypca

(®. U. O.)ounoit popmbl 00yUeHUS
CHELMATbHOCTD

yd. mugp
KOHT. TenehoH
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