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Metomueckue yKasaHus pa3paboTaHbl

B coorBeTcTBUM ¢ TpeboBanusimu GI'OC BO no

HarpaBJICHUIO MTOJTOTOBKU

23.03.03 Dkcnyartaiys TPaHCOOPTHO-TEXHOIOTMUECKAX MAIIUH

AsTtop CamcoHOB Aslekceit MUXaiaoBuY, CT.IpernoaaBaTeab kadeapbl MHbopMalmoHHBIX
TEXHOJIOTWU, JJIEKTPOSHEPTETUKHA U CUCTEM YITPABJICHUSI

(vrazamo OO, yuenyio anenens, yueroe36aHue Wi 001 HHOCMb)

MeTtonueckue peKoMeH Al 0400peHbl Ha 3aceaannu kadeapsr MHd opMaImoHHBIX

TCXHOJIOI‘PIﬁ, QJICKTPOSHEPICTUKU B CUCTCM VIIPDABJICHU

(mporokoit Ne 10 ot 14.05.2022 r.).



1. Heabr pacyerHo-rpaduyeckoii padOTbl - BbISIBUTH 3HAHUS
CTYJICHTOB OCHOB (DU3MKH, MPOU3BOJUTH PACUCTHL, TPUBUTH OOYYAIONTUMCS
HaBBIKA CaMOCTOSTEIIBFHON pabOThl C IPUMEHEHHEM MATEMaruaeCKUX METOJIOB.

B Xxome BhImMoONHEHHWS pacyeTHO-Tpapuueckor paboThl OOyJarOUHHACS
JOJDKEH TPOSIBUTH YMEHHE CAaMOCTOSITENIBHO paboTaTh ¢ yueOHOM MTepaTypoi,
MPUMEHSTh TEOPETUUSCKUE 3HAHUS JUIS PEIICHUS 33129 ¥ aHAJIM3a KOHKPETHBIX
JTAHHBIX.

Pacuerno-rpaduueckast pabota 10oJkHA OBITH BBIIOIHEHA U MPEACTaBJICHA
B CPOK, YCTaHOBJICHHBIN TpahkoM y4eOHOTO Tporiecca.

BoinoJiHeHue pacderHo-rpadguyeckoii paboThl BKIIOYAET CIICAYIONIHE
STAIThI:

¢ O3HAKOMJIEHHE C MPOrpaMMON TUCIMILIUHBI « DU3nKa», METOAMYECKUMU
PEKOMEHIAIMSIMU 110 BBITIOJIHEHHUIO PACUETHO-TpapuuecKoi paboThI;
¢ MpopadOTKa COOTBETCTBYIOMIMX pa3fenioB ¢Gusnku: «Onmuka u
keanmoeas  Quzukay u «Amommnas u A0epHas  Quzukay 1O
PEKOMEHIOBaHHOM y4eOHOM JMTEpaType, KOHCIIEKTaM JICKIUH;

¢ BBINOJHEHHUE PACUYECTOB C MPUMEHEHNEM OCBOEHHBIX METOJOB.
3aBepuicHHass paboTa TPEACTABIACTCS Ui TMPOBEpPKHM Ha Kadeapy
MPENoJaBareiio B yCTaHOBICHHbIE Y4eOHbIM rpadrkoM cpoku. Cpok MpOBEPKU
He Oonee 5-7 mueit. [IpenomaBaTens mpoBepseT KavyeCTBO pabOTHL, OTMEYAET
MOJIOKUTENIbHBIE ~ CTOPOHBI, HEJIOCTaTKM pabOThl M OICHUBAET  €e.
OO6yuaroiuecs, He MOJTOTOBUBIINE pacueTHO-Tpauueckyro pabory, K 3a4eTy u

AK3aMEHY HE JOMYCKAITCSL.

2. Bbi0Op BapuaHTa U CTPYKTYpPa pacyeTHO-rpadg uueckoif padoThl
3amanus UL pacueTHO-TpaprIECKUX pabot COCTaBJISFOTCS
npernojaBareieM, KOTOpPBIM BeNeT AAHHYIO IMCLUUILUIMHY, U YTBEPXKIAIOTCS
kadeapoi.

Homep  Bapuanra  pacuetHO-Tpauueckod  pabOTBl  BbIOMpaeTcs
oOyJarommmcs mo rnocieaned mudpe B mmdpe HoMepa 3a4eTHOM KHUKKU. T ak,
HapuMep, eciM mocieaHss mudpa mudpa 1, To 0O0yJarommiics BHITOJIHICT
pacueTHO-TpauyecKyro padoTy 1o BapuanTy Ne 1.

[To sromy HOMepy W 1o Tabmuie BapuaHTOB (TaOmbl 1 u 2)
HAXOJIATCS 33]1a4, KOTOPbIE JTOJDKEH PEIIUTh CTYICHT.
Tabmia 1

3anaum Bapuant

1 2 3 4 3] 6 7 8 9 10
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Hanpumep, ecim Homep 3adetHor kHUXKKU 803681l u mo yuyeOHOMY
IJ1aHy HEOOXOJMMO BBIINOJIHUTH 8§ 3aa4.

3a1aHusl BBITIONHSIOTCS B TEUEHUE 3-TO CEMECTPa.

[Ipy BbhmMoONHEHMH pacueTHo-Tpahuueckol  pabOThl  HEOOXOIMMO
MPUACPKUBATHCS CICAYIOMIEH CTPYKTYPHI:

o TUTYJIBHBIN JIUCT;

¢ BBEJICHUE,

* pacueTHas 4acThb;

¢ 3AKJIIOYECHHE;

¢ CITUCOK M CITOJIb30BAHHOM JIUTEPaTYPBHl.

TUTYJBHBIA JIUCT SBJISETCS MEPBOM CTpaHMIIEH pacyeTHO-rpaduuecKkon
pabotsl. Obpa3zerr ero odopmieHus puBecH B [IpuioxeHnm.

Bo BBeneHnu conepkatcs ooime cBeAcHus o BhinoHeHHon padoTe (0,5-1 c).
B pacuerHo#i yacru oOyuyaroniuiicss JOKEH IOKa3arb YMEHUE TPUMEHSTh
MaTeMaTUUYeCKUe METOIbl PACUeTOB, PACCUUTHIBATH HEOOXOIMMBIE JTaHHBIE,
JIeNIaTh Ha UX OCHOBE apTyMEHTHPOBAHHBIE BBHIBOIBL

VYcnoBus 3a1a4 B pacu€THON YaCTH JIOJKHBI ObITh MPUBEACHBI MOTHOCTHIO.
Pemenne 3amau ciegyeT cOnpoBOKAATh PA3BEPHYTHIMUA PAcUE€TaMH, CChUIKaMU
Ha MaTemaThueckue (opMyJbl, aHATU30M M BbIBOJAAMHU. 3a/laud, B KOTOPBIX
JaHBl TOJIBKO OTBETHI 0€3 MPOMEXYTOYHBIX BBIUMCIICHUM, CUHUTAIOTCS
HepeleHHbIMM.

Crnenyer 00partuTh 0co000€ BHUMaHKUE Ha BBIBOJIBI, KOTOPHIE JOJIKHBI ObITh
000CHOBAaHHBIMH, TIOATBEPIKAATECS TPEIBAPUTEIBHBIM aHAIM30M ITU(PPOBOTO
MaTepuaia.

B 3axmovenun pacuerHo-rpaduueckoit padotsl (1 c.) B kparkoil ¢popme
PE3IOMUPYIOTCS PE3YIIbTAThI PAOOTHL

[Tocne 3akirOYeHHWsT TPUBOJUTCS CIMUCOK JIMTEPATypPhl, BKIKOYAFOIIHNA
TOJIbKO T€ WCTOYHHWKHA, KOTOpble OBUIM HCIOJIB30BaHBI TPU BBITOJIHECHUH
pacyeTHO- rpadudeckod padOThIl U Ha KOTOPHIE MMEIOTCS CCBUIKM B TEKCTE
paboThL

[Ipu onvcanum MMTEPATypPHBIX UCTOUHUKOB HEOOXOIUMO YKa3aTh:

o (haMWIU ¥ MHUIAAJIBI aBTOPOB;

¢« HA3BaHWE KHUTH, COOPHUKA, CTAThU;

¢ MECTO U3/IaHUS;

¢ U3/1aTEIIbCTBO;

¢ TOJT U3JIAHUS,

¢ KOJIMUECTBO CTPAHUII HJIM KOHKPETHBIE CTPAHUIIBI (ITOCTIEHUE B
CJIy4ae CChUJIKM Ha CTaThIO JIM CTaTUCTUUECKUI COOPHHUK).

Crangaptabii ¢opmar ONMUCaHUS HCTOYHUKOB IIPUBEIEH B CIIMCKE
JUTEPATyPhL

3. TpeGoBanus k opopmiieHHI0 pacueTHO-TPadUIeCKoil padoThI

[Ipu odopmiennu pacyetHO-Tpaduyeckoil  paboThl  HEOOXOAMMO

PYKOBO/JICTBOBAThCS CEAYIOIIMMI TPEOOBAHUSIMH:
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1. O6bem paGoTel - 5-10 cTpaHuil TeKCTa Ha CTaHZAPTHBIX JMCTax
dopmara A4, HaOpaHHBIX HAa KOMIIBIOTEPE C HCIIOJIB30BAHUEM TEKCTOBOTO
peaKkTopa WM BPyUHYIO (MMCHMEHHO), TaOMHYHOTO TPOIEccopa WM JIPyTHUX
IPOrpaMMHBIX cpecTB (pa3mep mpudra - 14 myHkroB, vHTEpBA - 1,5).

2. CrpaHuibl JOKHBI ObITh MPOHYMEPOBaHBI M MMETh MOJIS CjleBa U
CIIpaBa HE MEHee 25 MM JUIsl 3aMEUYaHU i PENoAaBaTeNs-KOHCYJIbTAHTA.

3. B Tekcre He J0IKHO OBITH COKpAIICHUH CII0B, KpOME OOIICTPUHSTHIX.

4. Bce mpoMexyTOUHBIE JTaHHBIE MPOBOJMMBIX PACUETOB U PE3YJIbTaThl
CJIelyeT NPEACTABIIATH B IBHOM BU/IE.

5. Bce Tabmuipl 10KHBI UMETh CKBO3HYIO HyMepatuio. [IpuBeneHHbie B
pabote wiwtrocTpaimu (rpaguku, 1uarpaMMbl) TOMKHBI UMETh TOAPUCYHOUYHbIE
Ha/IHCH.

6. OmucaHue TUTEPATYPHBIX UCTOYHUKOB BBIMOIHSIETCS B COOTBETCTBUU
CO CTaHJIapTHBIMU TPeOOBAaHUSIMU, TPUBEICHHBIMUA B IIPEBIIYILEM pa3Jieie.

4. 3aganus 1 MeTOANYECKHE YKAa3aHUsI /1JI51 BHITNIOJTHEHUSI PACYETHO -
rpa¢gudeckoii paboThl CTyIeHTAMHU 0 4YHO i (o pMbI 00yUeHH ST

OCHOBHBIE 3aKOHBI TEOMETPUYECKON OMTUKHU.
Tonkue nmuH3bL [locTpoeHue n300paXkeHU ¢ TTOMOIIBIO JIMH3.
OcHoBHBIE ()OTOMETPUYECKNE BETMYMHBI.
KorepeHTHOCTP ¥ MOHOXPOMAaTHMYHOCTh CBETOBBIX BOJH. MHTepdepenius
cBera. Metoapl ee HaOmoaeHus. Pacuer uHTepdepeHIMOHHONW KapTUHBI OT JBYX
M CTOYHHUKOB.

5. Hutepdepenims cBeTa B TOHKUX IJICHKAX.

6. Judpakuus ceeta. [Ipunnun [roiireHca-®Openerns.

/. Meron 3onn @penens. IlpsamonuHeiiHOe pacnpocCTpaHEHUE — CBETA.
Hudpaxims OpeHens Ha KPyTJIOM OTBEPCTHH U JTUCKE.

8. Hudpaxus Opaynrodepa.

9. Jludpakuus Ha mpocTpaHcTBeHHON pemetke. @opmyna Byneha-bperros.

10. Pa3pemaromast ciocoOHOCTh ONTHUECKHUX MTPHOOPOB.

11. JIucniepcus cBeTa. DNEKTPOHHAS TEOPUS TUCIIEPCUH CBETA.

12. Tlornoienue cpera.

13. Dddexr Jonnepa. Uznyuenne BaBunoBa-Uepenkona.

14. Tlonsipusamus cBera. ECTECTBEHHBIA W MOJISIPU30BAHHBIA CBET. 3aKOH
Mautroca.

15. Tonsipu3aiusi cBeTa MpU OTPAXKESHUH U MPEIOMIICHUM HA TPAHUIIE BYX
TMAJICKTPUKOB.

16. JIBoiinoe nyuenpenomieHue. Illonsipuzatopbl. AHAIU3 MOJISPUIOBAHHOTO
CBETa.

17. UckyccTBeHHast ONTHYECKAst aHU30TPOMHUSL.

18. BpaieHue niaockoCTy NoJispr3aliu.
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19. TennoBoe u3nyyeHue u ero xapakrepucTuku. 3akoH Kupxroda. Hactable
3aKOHBI TETUIOBOTO n3nyyeHust. Gopmyiia [lmanka.

20. Ontnyeckass  nmUpoMeTpus. — PaguaiioHHas,  [BETOBas,  SPKOCTHAs
TEeMITEPaTyphL

21. ®orovpdext. Ero Buapl. OcHOBHBIE 3akoHBI BHemmHero ¢otodddekra.
VYpaBHeHue DitHIITeiHA 1t BHEIIHETO PoTod(ddeKTa.

22. Maccau umnyJec ¢poroHa. JlaBieHue cBera.

23. Dddexr KommroHa. EMMHCTBO KOPHYCKYJSIPHBIX U BOJIHOBBIX CBOMCTB
AIEKTPOMArHUTHOTO U3TyUYECHHUS.

24. Monemm atoma Tomcona u Pesepdopaa.

25. JIuneituaThii criekTp aroma Bogopoza. [locrynarel bopa. Onbirel @panka u
I'epua. Cnektp aroma Bogopoja mo bopy.

26. KopmyckyisipHO-BOJIHOBOM Jyanu3M CBOMCTB BeriectBa. CBoOMCTBa BOJH 1€
bponst.

27. CoOTHOIIICHH I HEOTPEICTICHHOCTEH.

28. BonmHoBast GyHKIMS U €€ CTATUCTHYECKUH CMBICIL

29. O6miee ypasHenne Illpemunrepa. VYpasuenne [pemunrepa s
CTAIMOHAPHBIX COCTOSTHUM.

30. JIBmxeHre cBOOOTHON YaCTUIIBI.

31. Yactuiia B OJHOMEPHOM IPSIMOYTOIBHOM «IIOTCHIMAIBHOM SIME» C
0OECKOHEYHO BHICOKMMH « CTEHKAMI.

32. IIpoxokaeHrne YacTHIbl CKBO3b MOTEHIMAIBHBIA Oapbep. TyHHETbHBIN
3 deKT.

33. JIuHeiHbIi rapMOHMYECKUIA OCUMIIATOP B KBAHTOBOM MEXaHUKE.

34. AtroM Bomopo/ia B KBAaHTOBOM MeXaHHKe. KBaHTOBBIE umcIIa.

35. 1s — cocrosHUe 2y1eKTpoHA B aTroMe Bojopoaa. CrimH anekTpoHa. CITMHOBOE
KBAHTOBOE YU CJIO.

36. [IpuHIHIT HEPA3ITMYMMOCTH TOXKIECTBEHHBIX YacTUll, PepMHOHBI U GO30HBI.

37. Ipunanun [Taymu. PactipeneneHre aeKTpOHOB B aTOME IO COCTOSHUSIM.

38. PeHTreHoBckre CrieKTphl. 3aKoH Mo3m.

39. Monekynsipable ciekTpbl. KoMOMHAIIMOHHOE paccesiHue CBETa.

40. CrioHTaHHOE U BBIHY>KIEHHOE U3TyueHus. JlazepsbL

41. ®a3oBoe mpocTpaHcTBO. DYHKIUSA paclpeIeICHUsL.

42. KBanToBble crarucTiku bose-Dinmreitna u depmu-/upaka.

43. Metamipl, AMIIEKTPUKH U TIOTYIPOBOJAHUKH 110 30HHON TEOPHHU.

44. CoOcTBEHHAS U TPUMECHAs TPOBOMMOCTH MOJTYIPOBOIHUKOB.

45. Pazmep, cocTaB U 3apsiji aTOMHOTO siipa. MaccoBoe U 3apsiIoBOE YMCIIa.
JleeKkT Macchl U HEPIUS CBSI3M Spa.

46. CriiH siipa ¥ €ro MarHTHBI MOMEHT.

47. Snepusbie cunbl. Moaenu siapa.

48. PamuoakTUBHOE U3TyUYECHUE U €70 BU/IBL

49. 3aKkoH paauoakTUBHOTO pacnaja. [IpaBuia cmerieHus.

50. 3akonomepHocTH anbda-pacnana. berra-munyc-pacnaa. Heiitpuno. ['amma-
M3JIyYEHUE U €ro CBOMCTBA.



51. Pe3oHaHcHOe noriolieHne ramma-u3inydenus (3¢ ekt Meccobayapa).

52. SnepHble peaKIui U ©X OCHOBHBIE THUITHI.

53. Ilo3urpoH. berTta-mtoc-pacnas. IeKTPOHHBIA 3aXBar.

94. SInepHble peakiuy Moj ACUCTBUEM HEUTPOHOB. Peakius aeiaeHus spa.
[lermHas peakus neneHUsL.

55. Peakuusi cuHTE3a aTOMHBIX SIJIEp.

56. YpoBeHb aeMeHTapHbIX yacTuIl. KocMideckoe n3iyueHue.

57. MIOOHBI M X CBOMCTBA. ME30HBI U X CBOMCTBA.

58. Twurbl B3aMOACH CTBHIA 2IIEMEHTAPHBIX YACTHII.

59. Yactuibl 1 anTHYacTUIBl. CIpaTbHOCTb.

60. JlenToHBL 3aKOH COXpaHEHUS JISMTOHHOIO Y CIa.

61. Anponbl. 3aKOH cCOXpaHEHUs OApUOHHOTO YK CIIA.

62. 'uneponbl. CTpaHHOCTH M YETHOCTH JIEMEHTAPHBIX YaCTHII.

63. Knaccuduxanms anementapHbix yactull. KBapku.

64. Ilepenocunku GyHIaMEHTATLHBIX B3aHMOICHCTBHIA.
METO/IHYECKHE YKA3AHHUHA

1. Howmepa 3amau, KOTOpbIE CTYACHT JOJKEH BKIIIOUMTH B CBOIO
KOHTPOJIbHYIO paboTy, ONpeessstoTCA 1o TabnuIiaM BapuaHTOB.

2.  KoHTponbHbIe pabOThI HAJIO BBHIMOIHATH B IIKOJBHON TETPa]IH,
Ha 00JI0KKE KOTOPO MPUBECTU CIIEAYIOIIME CBEJICHUS: HOMEP KOHTPOJIBHOM
paboThl, HAWMMEHOBAHWE JUCHUILIMHBI, CHEUMAIBHOCTh, Kypc H (opmy
oOydeHus, yuyeOHbIM wmupp, GaMuiusd U HHULMATBI CTYACHTA, a TaKKe
(bamuTis BeIyIero npenoiaBaTesis.

3.  VYcnoBus 3amay B KOHTPOIBHOM paboTe HAIO0 TMepenucarhb
MOJHOCTBI0 Oe3 cokpamieHnid. Kaxmyro 3amady HEOOXOJWMO HAa4YMHATH C
HOBOM CTPaHMUIIBL

4. B KOHIIE KOHTPOJIBHON pabOThI CIIEAYET yKa3aTh YUEOHUKH WIH
y4eOHbIe TIOCOOMS, KOTOpbhIE HCIOIB30BAIMCH CTYACHTOM TIPU PpeElICHUH
3ajau.

5. KouTponbsHyio paboTy Ha TpPOBEPKY CJEAyeT CcAaTh B
JeKaHaThl CBOMX (PaKyJIbTETOB J0 HAYaJa YK3aMEHAIMOHHOMN CECCU.
6. Ecnu xoHTponpHAs paboTa mpu MPOBEPKE HE 3a4TEHA, CTYJCHT

00s3aH HWCHPaBUTh HEBEPHBIC PEIICHUS W TMPEJACTAaBUTHh HCIPABICHHYO
paboTy Ha TIOBTOPHYIO TIPOBEPKY HEMOCPEACTBEHHO IMPENOIaBaTelIio.
WcnipaBnenust HEOOXOAMMO CAENATH B TOM K€ TETPAJIH.

1. CryneHT nomkeH ObITh TOTOB BO BpeMs 3ayeTa WJM dK3aMeHa
JaTh MOSICHEHHS IO CYIIECTBY PEIICHHs 3a7a4, BXOIAINMX B KOHTPOIbHBIC
paboTHL

8. Pemenus 3amau crueayeT COMPOBOXIArh KPAaTKUMH, HO
HCUEPIIBIBAIONIMMHI TOSCHEHUSIMU; B TEX CIIydasx, KOTJa 3TO, BO3MOXKHO,
CeNaTh CXeMAaTHYCCKHH YepTEeX WM PUCYHOK, MOSCHSIONIMA COmepIKaHue
3a/1aYH.

9.  Pemarp 3agauy HeoOXoaumo B oOmIeM, BUJE, T.€. BBIPA3UTh
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HCKOMYIO BEJIMYMHY B OYKBEHHBIX O0O3HAUEHUSX BEJIWYMH, 3aJaHHBIX B
ycioBur 3a7ad.  llpm TakoMm crmoco0Oe pemieHusi HE  MPOU3BOUTCS
BBIYMCIICHU I TPOMEKYTOUHBIX BEJIAYMH.

10. Tlocme momMy4yeHUs CIOXHOM pacueTHOM (OpMyJIbl IS
MPOBEPKHU MPABWILHOCTH €€ CJEeAYeT MOACTAaBUTh B MPaBYI0 4acTh (hOPMYJIbI
BMECTO CHUMBOJIOB BEIWYMH OOO3HAYEHHUS €AWHHUII OTHUX BEJMYUH,
MPOM3BECTH C HUM HEOOXOIMMBIC IEHCTBHS U yOEIUTCS B TOM, 4UTO
MOJIyYCHHAS NPYA 3TOM E€JIMHUIIA COOTBETCTBYET MCKOMOM BenmnuuHe. Ecim
TaKOro COOTBETCTBUS HET, TO 3TO O3HAYAET, UTO 33/1a4a pelIeHa HEBEPHO.

11.  YwucnoBble 3HaYCHHUS BETUYMH TPHU IOJICTABKE X B PACUCTHYIO
dbopmyny ciaeayeT BoipaxaTh Tonbko B emuuuiiax CU. B Bune uckimrodeHus
JIOMYCKaeT BbIpaXkaTh B JIIOOBIX, HO OJMHAKOBBIX €IMHHUIAX YHUCJIOBBHIC
3HAUEHUSI OJIHOPOJHBIX BEJMYMH, CTOSIIMX B YHUCIUTENIEC W 3HAMEHarese
IpoOU M UMEIOITUE OIMHAKOBBIE CTETICHH.

12. Ilpu moacraHoBKe B pacyeTHYIO (hOpMyITy, a TakKe TPH 3aITuCH
OTBETa UKCJIOBbIE 3HAYEHWUS BEJMYMH CJEAYyeT 3alKChiBaTh  Kak
MPOW3BEJCHUE IECATHYHOM JpoOM C OJHOW 3Hauamed muppor mepen
3aMsATOM Ha COOTBETCTBYIOLIYIO CTelEeHb necaru. Hampumep, Bmecro 3520
Hajo 3anucats 3,52/103 smecto 0,00129 3amucars 1,29 108u 1. m.

13. Bomiuncnenus 1mo pacdeTHod (opMmyse Hago IPOBOJMTHL C
COONIOJICHUEM TpaBUJ MOpUOIMIKEHHBIX BblMUcIeHud. Kak mpasuiio,
OKOHYATEJBbHBINA OTBET CJEeAyeT 3alMChIBaTh C TPeMsl 3HAYAIIMMU LU (pamuL.
DTO OTHOCUTCS K CJyyar, KOrJa pe3ylbTar IOJyYeH C NpPUMEHEHUEM
KaJIBKyJISTOPA.

3aoauu

Bapuanr 8

1.0npenenuTh  SHEPTeTUYECKYI0  OCBCIICHHOCTh  (OOJydeHHOCTh)  E.
3epKaTbHON TTOBEPXHOCTH, €CJIM JABJICHUE p, MPOU3BOIMMOE UITYUYCHHUEM, PABHO
40 mxlIla. M3nydyenne nagaeT HOpMaabHO K OBEPXHOCTH.

2.HeB030yXIeHHBIN aTOM BOIOPO/A TIOTJIONIACT KBAHT U3ITYUSHUS C JJIMHON
BogHbl A = 102,6 M. BperamcimTh, monm3ysch Teopuer bopa, pamayc
3JICKTPOHHOM OpOUTHI BO30Y>KIEHHOTO aTOMa BOJIOPOIa.

3.DHeprust Bo30ykaeHHOro aroma Bojopoaa 0,85 sB. Berucimts mmHy
BOJIHBI Jie bpoiiist anekTpoHa Ha 3Toil opouTe.

4.0O1EHUTHh C TIOMOIIBIO COOTHOIICHUS HEOMPEACICHHOCTEH MUHUMAJIBHYIO
KHUHETUYECKYIO DHEPTUIO MIEKTPOHA, JIBUIKYIIETOCS BHYTpH chephl paguycoMm R =
0,05 am.

5.Haittu mepuon mnomypacnaga 712 pagvMOaKTUBHOTO H30TOIA, €CIA €T0
aktTiBHOCTh 3a Bpems t = 10 cyr ymenwmmiack Ha 24% mo cpaBHEHHIO C
IEPBOHAYATBHOM.

6.PanoakTUBHOE SJPO, COCTOSIIEE W3 O IMPOTOHOB M S HEUTPOHOB,
BBIOpocwIo a-yactuily. Kakoe siapo oOpa3oBaioch B pe3yibTare o-pacrajia?
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OnpenemmTh 3HEPTHIO CBSI3U 00pa30BaBIIErocs sipa.
7.BI:.I‘—II/ICJII/ITB 3Hepl"I/IIO, KOTOpaSI BBIACIIACTCA B HIIepHOﬁ peaKI_[I/II/I CHUHTC3a
2 H +3H— *“He +%n.

8.BbIuMCIMTh XapakTepuUCTUUECKylo Temmeparypy Gbp Jlebas s xenesa,
eciu nipu temnepatype 7' = 20 K monsipHas TermoeMkocTs skene3a Cm = 0,226
JIx/(Kemoub). ¥YenoBue T << @pcunTarh BHIIOTHEHHbBIM.

Bapuanr 2

1.JIaBnenue p cBera ¢ NIMHON BOJHBI A = 40 HM, Taar0MIeT0 HOPMAIBHO Ha
YEepPHYIO MMOBEPXHOCTH, paBHO 2 HIla. Onpenemuts uncino N GpoToHOB, MaArONIUX 32
spems t = 10 ¢ Ha mromanes S = 1 MM’ 3TO# TTOBEPXHOCTH.

2.Bpranciute no teopuu bopa pamyc I, BTOpoil cTalMOHapHON OpOUTHI U
CKOPOCTb 023JIEKTPOHA Ha 3TOM opOUTE JJIsl aTOMa BOAOPO/Ia.

3.TIpoTOH JBHKETCS CO CKOpOcThio 12107 M/c. OnpenenuTs [UIMHY BOJHBI JI€
bporus mporoHa.

4.Vcrionp3ysi COOTHOILIEHUE HEOMPEICTICHHOCTEH, OIICHUTh HauMEHBIIINEe
oMOKU Av B ONpPENENEHUH CKOPOCTU 3JIEKTPOHA M MPOTOHA, €CJIM KOOPAMHATHI
LEHTPa MacC TUX YACTHUI] MOTYT OBITh YCTAHOBJICHBI C HEOPEAECTICHHOCTHIO 1 MKM.

5.0Tnpe/Ie/NTh, Kakas N0 PaJOaKTHBHOTO H30TOMA > AC pacrafaeTcs B
TeyeHue BpemeHu t = 6 cyT.

6. BbIUMCINTh SHEPIVIO CBSI3U SI/Ipa U €0 YNIENbHYIO SHEPIUIO CBSI3H, TO €CTh
SHEPTHIO, TIPUXOAILYIOCS Ha OJMH HYKJIOH ISl SIIEMEHTa  7eAU.

7. BBIUMCIMTE SHEPIHIO AepHoi peakimn 2He + n— *H + ip.

8.3Hasg, yrto g anmaza Gp = 2000 K, BbUMCIMTBL €ro yAeIbHYIO
TerioeMKocTh pu Temmnepatype 7= 30 K

Bapuanr 3

1.0npenemuth KO3 (PUIMEHT OTpakeHUsT p TMOBEPXHOCTH, €CIM Ipu
AHEPreTUYECKON OCBEIIEHHOCTH E.= 120 B1/M® naBienne P CBETa HA HEE OKA3aJIOCh
paBHbIM 0,5 MKIa.

2.BpruncimTe 110 Teopun bopa mepmon 71 BpamieHust dJIEKTPOHA B aTOME
BOJIOPOJIa, HAXOMSIIErocs B BO30YKIEHHOM COCTOSIHUM, OIPENEIsIeMOM TJIaBHBIM
KBAHTOBBIM YK CIIOM N = 2.

3.JleOpoiinieBckas yIMHA BOJHBI 3JIEKTpoHa yMeHblanach ¢ 1 1o 0,5 um. Ha
CKOJIBKO M3MEHHUJIACH YHEPTUS JIEKTPOHA?

4KakoBa gomkHa ObITh KHHETHUYECKas »HHeprus [ MpOTOHA B
MOHOIHEPIETUYECKOM ITyYKe, MCIOJb3YEMOIO JUIsl MCCIIEIOBAHUSI CTPYKTYpPBI C
nUHEeHHBIMA pa3Mepamu | ~ 10™° cm?

5.AKTUBHOCTb A HEKOTOPOTO M30Toma 3a Bpems t = 10 cyT yMeHbIImiach Ha
20%. Omnpenenutsb nepro noaypacnaaa 7123Toro U30Tora.

6.01npenenuTh PHEPIUIO CBA3M fApa U €r0 YAEIbHYIO dHEPTHIO CBA3M IS
snementa %Cs.

7.BprancinTh S3HEPTUIO AAECPHOU PEAKLIUN 27Allgi- n —% Mg ! p. 1

8.Momspuas tenioemkoctb Cm cepeOpa mpu temmeparype 77 = 20 K
9



okazanach paBHoil 1,65 J[x/(MonbeK). BbrauciuTh Mo 3HAYEHUIO TEIMIOEMKOCTH
XapaKTEePUCTUYECKYIO TeMreparypy Go. Y cnoBue T << @p CYUTATh BBITOJHECHHBIM.
Bapmuanr 4

1.JlaBneHne CBETAa, MPOMU3BOMMOE Ha 3€PKAIbHYIO MOBEPXHOCTh, p = 5 Mlla.
OnpenenuTh KOHIIEHTPAIHIO No POTOHOB BOM3M MTOBEPXHOCTH, €CIIU JTMHA BOJHBI
CBETA, MMaIAIOIEr0 Ha MOBEPXHOCTH A = 0,5 MKM.

2.0mpenemnTh U3MEHEHHE dHeprur AE 3JIGKTpOHA B aroMe BOJOpOJa TPH
M3JTydeHHH aTOMOM (DOTOHA C YacTOTOiH v = 6,28+10" I,

3.Haittru mmHy BOsHBI ne bpoiinsg i mpoTOHA, MPOLIEAIIErO Pa3HOCTh
noternuanoB 1000 kB.

4.Vicnionb3yss COOTHOIICHHE HEOMPEICICHHOCTeH, OLICHUTh IMpUHY |
OJTHOMEPHOTO TIOTCHIIMAJIBHOTO SIMKAa, B KOTOPOM MHHHMAJIbHAs DSHEPIUs
anekTpoHa Emn = 103B.

5.0mpenenuth Maccy M u30TONa Bl msmetomero aktuBHOCTS 4 = 37 ['BK.

6.Bec HelTpanpHOrO aTOMa U30TOIA JIUTHS "Li paBeH ;7,01601, ompenemTh
MAacChl HFOHOB JIUTHSL: oHo3apsaroro ( 'sLi)*, mByx3apsiHoro
(" Lsi )™ u tpexsapsmaoro  ( 'Liy)™

7. BBIUMCIINTD SHEPTHIO AAEPHOI peakuun > S+ n— 2 P+’ p..

8.Beruuciuth (o Jlebaro) yaenbHYIO TEMI0EMKOCTh XJIOPUCTOTO HATPUS TTPU
temneparype T = @pf20. YcnoBue T << @p CUUTATH BHITOJHCHHBIM.

Bapmuanr 5
1.Ha paccrostHum I = 5 M OT TOYEUHOTO MOHOXpOMAaTH4ecKoro (4 = 0,5 Mkm)
M30TPOIHOTO MCTOYHHKA PACIIONOXKeHa Tomaka ( S = 8 Mv® ) mepHeHMKyIISpHO
najaromum myukam. Onpenenuts uncyio N (OTOHOB, €KeCeKyHIHO MaJalouX Ha
mroaaky. Mommocrs unydenusi P = 100 Br.

2.Bo cKkoJBKO pa3 W3MEHHMTCS Tepuoji 1 BpalleHHs] 3JEKTPOHA B arome
BOJIOPO/Ia, €CJIM TIPU TIepeXo/ie B HeBO30YKICHHOE COCTOSHUE aTOM HATYUYHIT (DOTOH
C JUTMHOM BOJIHBI A = 97,5 uMm.

3.BeruucimTh nvMHy BOJIHBI ¢ bpouid i MOJIEKYJbl a30Ta, IBUKYILLIEUCS
CO CpPEIHEN CKOPOCThIO, COOTBETCTBYIOIIECH KOMHATHON TEMIIEpPaType.

4. Anpa-yacTviia HaAXOJIUTCA B OECKOHEYHO TJIyOOKOM, OJHOMEPHOM,
MPSIMOYTOITEHOM IMOTCHIM AJTBHOM SITITUKE. Ucnionb3ys COOTHOIIICHUE
HEOIPEICICHHOCTEH, OLIEHUTD IMpPHHY | sAIMKa, €C/M U3BECTHO, YTO MUHUMAJIbHAS
sHeprus anbPa-yacTuibl Emin= 8§ MaB.

5.Haiitu cpeHIO MPOAOIKATENBHOCTD XW3HMA T aTOMa PaJMOaKTUBHOIO
m30ToMa KoGansta » Cog,

6./Icrionb3ys M3BECTHBIC 3HAUECHUSI MACC HEUTPAIBHBIX aTOMOB ! H, 2
\H, %;C u snexTpoHa, ompeeNnTh Macchl POTOHa, AeiiTpona u supa 5C.

BoruncimTh S3HEPTHIO SIASPHON peakiiu *H+ " Lio 2'He+ ' n.
8.Beraucimth o Teopum [Jebas rermmoeMkocTs 1uHKa Maccoi m = 100 r mpu
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temneparype 7 = 10 K. IIpuHATh 41 [IMHKA XapaKTEPUCTHYECKYIO TEMIIEPATYPY
Je6ast Op = 300 K u cunrars yenoBue 1’ << GpBBITOTHCHHBIM.

Bapuanr 6

1.Ha 3epkanbHy10 TOBEpPXHOCTB 101 yriioM ¢ = 60° k HopMaTu magaer myuoK
MOHOXpOMAaTu4eckoro ceera (4 = 590 um). I110THOCTH MOTOKA SHEPTUM CBETOBOTO
myska ¢ = 1 xBr/M°. OnpenenuTs naBleHHE p, TPOM3BOAMMOE CBETOM Ha
3€pKATbHYIO [IOBEPXHOCTb.

2.Ha cKONbKO M3MEHWIACh KHHETUYECKash SHEPIUsl 3JEKTpOHA B arome
BOJIOPO/Ia TIPH U3JTYUYSHUH aTOMOM (DOTOHA C JUTMHOW BONHBI A = 435 AHM?

3.Jlnuna Bonmuel ae bpodns ans snektpona paBHa 1,3 HmM. Onpenenutsb
CKOPOCTb AJIEKTPOHA.

4.CpenHee BpeMmsl )KU3HU aTOMa B BO30YKICHHOM COCTOSIHUM COCTaBJISIET
At ~ 10 c. IIpu nepexozie aroMa B HOPMAJIBHOE COCTOSHHE HCITycKaercst QOTOH,
CpeIHsIs [UTMHA BOJHBI KOTOporo paBHa 600 HM. OLeHUTh MMpPUHY A4 U3TydaeMoit
CIEKTPAIbHON JIMHUM, €CJIM HE NPOUCXOJUT €€ YUIHMPEHUS 3a CUeT JPYIUX
ITPOLIECCOB.

5.CUeTurK 0-4acTHl], YCTaHOBJICHHBIN BOIM3M PaiO0aKTUBHOTO M30TOIIA, IIPH
nepBoM u3Mepernu peructpupoBan N1 = 1400 yacruil B MUHYTY, a uepe3 Bpems t =
4 4 —tonbko N2=400. Onpenenuts nepuoa nonypacnaaa 7y: M30Tomna.

6.Macca o-vactumsl ( sapo renus .He ) paBma 4,00150 a. e. M.
OnpenemTh MacCy HEUTPaIBHOIO aTOMa TefIusl.

Onpe/IeInTh SHEPTHIO SAepHOit peakimn *Be+ °H "B+'n. |

8.00pazen maraus maccoir 50 r HarpeBaercs oT 0 mo 20 K. Ompenemuth
TEIJIOTY, HEOOXOAUMYIO i HarpeBaHus. [IpuHATH XapaKTEpPUCTUUECKYIO
temmnepatypy Jebas mis maraus 400 K wu cumrtars ycnmoBue T << @b
BBIITOJIHEHHBIM.

Bapuant 7

1.CBer najaeT HOPMAJIBHO Ha 3€PKAIBHYIO MMOBEPXHOCTh, HAXOIALLYIOCS Ha
pacctossauu I = 10 cM oT TOueuyHOTO HM30TpomHOro wu3myuarens. [lpm kakoi
MOIIHOCTU P u3nmyuarens JaBjieHUE p Ha 3ePKAIBHYIO TOBEPXHOCTH OY/IET paBHBIM
1 mIIa?

2.B xakux npenenax A JOIKHA JI€XKaTh JUIMHA BOJTH MOHOXPOMATUYECKOTO
CBE€Ta, 4TOObI NpY BO30YKIACHUM aTOMOB BOJOpOJia KBAHTAMHU 3TOTO CBETA PaJnyC
I'n OpOUTBI BJIEKTPOHA yBEIMYMICS B 16 pa3?

3.Cxopoctp nekTpoHOB paBHa 0,8ec. Haiitu mmmHy BonHbl e bpoiis
DJIEKTPOHOB.

4. JIns puOIM>KEHHON OIEHKM MMHUMAJIBHOM SHEPTHM JJICKTPOHA B aTOME
BOJIOPOJIa MOJKHO TMPEANONIOKUTh, YTO HEONPEACIIEHHOCTh Ar paguyca I
AIIEKTPOHHON OpPOUTHI U HEOMPENeIEHHOCTh Ap UMMYNbCca p SJEKTPOHA Ha TaKOM
OpOHUTE COOTBETCTBEHHO CBS3aHbl CIEAYIOIMM oOpasoM: Ar = r u Ap = p.
Hcnonb3yst 31 CBSI3M, a TAK)KE COOTHOLIEHUE HEONPEAEIEHHOCTEN, HANTH
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3HAUYEHUE pajguyca DJJIEKTPOHHOM OpOWUTHI, COOTBETCTBYIOIIETO MHHHUMATIbHON
SHEPIHH AJEKTPOHA B aTOME BOIOPOA.

5.B0 CKOJIBKO Pa3 YMEHBIINTCS aKTUBHOCTH M30Tona P yepes Bpems t = 20
cyT?

6.0npenemmTh AeheKT MacChbl U SHEPIUIO CBS3U SJpa aromMa TsDKEJIOTo
BOJIOPO/JIA.

7.0TpenieTuTh SHEPrHIo syepHoi peakumn  ° Lis+ “H,— ‘He,+ ' He.,

8.Bpruncmth 1o teopun JleGasi ynenbHYIO TEMJIOEMKOCTh cepedpa Ipu
temrieparype 8 K. Cumrarp ycinoBue 7' << @)p BBIIOJHEHHBIM W TPUHATH IS
cepebpa Op =225 K.

Bapuanr 8

1.CBer ¢ mnuHOW BOMHBI A = 600 HM HOPMAJIBHO TIAJAaeT Ha 3ePKaTBHYIO
MOBEPXHOCTh U MPOU3BOAUT Ha Hee naBieHue p = 4 mklla. Onpegemits unciao N
¢doToHOB, magaronwx 3aBpeMs t = 10 ¢ Ha muromanp S =1 MM’ 3TOM MTOBEPXHOCTH.

2.B  omHO3apSAIHOM MOHE JMTHS DJIEKTPOH Iepeliesl C YeTBEpTOro
HHEPreTUYECKOTO YPOBHS Ha BTOpoH. OmpeaeimTh AJIWHY BOJHBI A U3Ty4deHus,
MCIYIIEHHOTO HOHOM JINTHUSL.

3. KOpOTKOBONIHOBAsI T'pAaHMIA PEHTTEHOBCKOTO crekTpa 0,2¢10™° .
OnpenemTh UIMHY BOJHBI J¢ bpoiias mis 3JIeKTpoHOB, OOMOApIMPYIOMMX
AHTUKATO/I,

4.MOHORHEPIreTUYECKUIl MyYOK 3JIEKTPOHOB BBICBEUMBAET B LIEHTPE dKpaHa
3JICKTPOHHO-Iy4eBOH TpyOKkm mstHO pamaycoM I =~ 10° oM.  IToms3yschk
COOTHOIIICHN €M HEOIMPEIeTICHHOCTEN, HAUTH, BO CKOJIBKO Pa3 HEOMPEAeICHHOCTb
Ax KOOpAMHATHI JIEKTPOHA HA DKpPaHE B HAMPABIICHUH, MEPHEHAMKYISIPHOM OCU
TpyOKH, MeHbIIIe pa3mepa I' isrHa. Iy L 251eKTpOHHO-TTy4eBOM TpyOKU MTPUHSTH
pasHoit 0,50 M, a yckopsitomiee amekTpoH Hanpsbkenre U — paBabiM 20 kB.

5.Ha cKoJbKO MPOIIEHTOB YMEHBIIUTCS aKTUBHOCTH M30TOIMA UPH IS
Bpems t =15 cyr?

6.Kakoe KoOIM4YecrBO HHEPrUM OCBOOOAUTCA TMPH COCTUHEHUH OJIHOTO
MPOTOHA U JIByX HEUTPOHOB B ATOMHOE SI/IpO?

192 |I’ 3,4

OnpenemTs SHEPIUIO SACPHON pEaKIur "Li+%He ->"B+'n.,

8.MosipHasi TEIJIOEMKOCTh MojmbOaeHa npu temieparype 20 K paena 0,6
JIx/(MonbeK). Berancnuth xapaktepuctuueckyro temieparypy Jebas. Yciosue T
<< @pCUNTATh BBIITOJIHECHHBIM.

Bapuanr 9
1.Ha 3epKajbHYI0 IOBEPXHOCTb ILIOMAABI0 S = 6 CM® MafaeT HOPMAIIBHO
notok uznydenus @. = 0,8 Bt. OnpenemuTh naBjieHue P U cuily naBiieHus F cBera
Ha 3Ty MOBEPXHOCTb.
2.DJIGKTPOH B aTOM€ BOJOPONA HAXOJWTCS HAa TPETHEM 3SHEPIETUYECKOM
ypoBHE. OnpeieMTh KHHETUYECKYI0 1, MOTCHIMANIBHYIO // M ONHY10 £ 3HEpIvio
anekTpoHa. OTBET BbIPA3UTh B AIIEKTPOH-BOJIBTAX.
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3.BeluncimTh miMHYy BOJIHBI A€ bpoitns s siiekTpoHa 001aJaroIero
KUHETH4YecKou 3Heprueit 1 »B.

4.Cpemnee Bpems ku3HH Al atoMa B BO30Y>KIEHHOM COCTOSTHHM COCTaBJISIET
oxono 10 ¢. TTpu mepexose aToMa B HOPMAJIBHOE COCTOSHHE MCITycKaeTcs (hOTOH,
cpenHss miHa BoyHBI b Koroporo paBHa 400 HM. OLEHUTH OTHOCUTENIBHYIO
mprHy AA/A M3ydaeMol CIIeKTPabHOW JIMHUH, €CITM HE TPOMCXOUT YIIAPCHHSI
JIMHUHU 32 CYET JPYTHX MPOIIECCOB.

5.0npenemmth uucio N szep, pacnagaromuxcs B TeueHne Bpemenu: 1) ti =1
muH; 2) t,= 5 cyr, - B pagnoakTuBHOM m3orome hochopa 2P Mysaccoit m = 1 wr.

6.0npenesMTh yACIbHYIO SHEPIHIO CBSI3U (T. €. CPEIHIOK SHEPTHIO CBSI3H,
TIPUXOMAILYIOCS Ha OMH HYKJIOH) siapa = C. ¢

OnpenemTs SHEPIUIO SIACPHON pEeaKIur "Li+'H—"B+'n.

8.0mpenemmTh TEIoTy, HeOOXOAUMYTO JIJIsl HATPEBAHUS IBYX MOJIEH HUKENS
ot 20 no 30 K. Ilpunsars xapakrepucruueckyto Temmeparypy Jebas nns Hukems
450 K u ycnoBue T << @p cuUTATDH BHITOJIHEHHBIM.

Bapuant 10

1. Todeunblii HMCTOYHMK MOHOXpomatudeckoro (4 = 1 HM) wusmydeHus
HaxOAMUTCSA B IIEHTpe cepuueckor 3auepHEeHHOU KojObl pammycom R = 10 cm.
OrnpenemTe CBETOBOE AABJIEHUE p, MPOU3BOAMMOE HA BHYTPEHHIOK TOBEPXHOCTH
KOJIOBL, €CIM MOIIHOCTH ucrounnka P = 1 kBT.

2.DoTOH BBHIOMBAET M3 aToOMa BOAOPOAA, HAXOIAIIETOCS B OCHOBHOM
COCTOSIHUM, DJIEKTPOH ¢ KuHeTnueckor suepruer 1'= 10 3B. OnpenesmTs 3HEPTHUIO
E dotona.

3.0npenermTh JIMHY BOJIHBI ¢ bpoins s o-4acTvl, MPOLIEIINX
pasHocTh norernuaios: 1) 200 B; 2) 100 kB.

4. ]1nst mpuOIMKEHHOM OLEHKM MUHMMAIIBHOM 3HEPTUM 3JIEKTPOHA B aTOME
BOJIOPO/IA MOKHO HPEANONOXKHUTh, YTO HEONPEACIIEHHOCTh Al paauyca I
AIEKTPOHHON OpOUTHI U HEOMPENEIEHHOCTh Ap UMIYNbCca p SJEKTPOHA Ha TaKOM
OopOHUTE COOTBETCTBEHHO CBS3aHbl CIEAYIOIMM oOpasoM: Ar = r u Ap = p.
Hcnonb3ys 3TH CBSI3M, a TAKXKE COOTHOLIEHUE HEONPEICIEHHOCTEN, OIPEIEIIUTh
MUHUMAJIBHOE 3HAYEHUE SHEPIUHU 1 min NIEKTPOHA B ATOME BOJOPOIA.

5.13 kaX/10ro MUJUIMOHA aTOMOB PaJIMOAKTUBHOTO U30TOIA KAXKAYIO CEKYHTY
pacniagaercsa 200 aromoB. OrpenemmTs epro noaypacnana 112 30Tora.

6.OHEPIUS CBSI3U SAPA, COCTOSIIEIO U3 JIBYX IIPOTOHOB U OJTHOTO HEUTPOHA,
paBHa 7,72 MaB. OnpenemmTh Maccy HeMTpaIbHOTO aTOMa, HMEIOIIETO 3TO SAPO.

7.0OTIpeneuTh SHEPTHIO SAepHOi peakimn  20Ca + 1 H — *'10K + *He.

8.Bbrurcimth mo teopun JlebGas yIaenbHYH0 TEMIOEMKOCTb IepMaHUs MPU
temreparype 20 K. Ilpunste pist repmanust @p = 370 K u ycnopue T << Op
CUUTATH BHITIOJIHEHHBIM.
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5. Kputepun ounenku pacderHo-rpapuyeckoidi padoThl u
TUIIOBbIE OLIN0 KU MPH €€ BbITO JTHEHUN.

Kpurepuu onieHkH pacueTHO-rpapuuecKoi padoThl:

- OLIEHKa «3auTeHO» BBICTABIIIECTCA OOydalomeMycs B TOM Clydae,
€CJIM BCE 3aJ]a4M PEIICHBL, K 3a7[a4aM MPUBEICHBI TOSCHEHUS,

- OILICHKA «HE 3auTeHO» CTaBUTCS B TOM Clly4yae, €ClIHM Kakas-J1u0o
3ajlaya OTCYTCTBYET WJIM MPHUBEACHbI HENOCTATOUHbIE MOSCHEHHS K PEIICHUIO
3aJ1a4M.

[Ipu BBIMOTHEHUM pacdyeTHO-TpahUYeCKOM paboThl MO (PHU3MKE dYacTo
BCTPEUAIOTCS CIEAYIOMIE ONTOKH

1. He cob6monensl mpaBuiia o OpMICHUS pacueTHO-Tpauyeckoit paboThL

2. He BblmepkaHa CTIpyKTypa pacyeTHO-rpapuueckoil  padoThbl
(orcyrcTBYeT OMOMMOTrpadMyuecKuii CITMCOK, TEOpEeTHYeCKas 4acTh K 3a7a4e U T.
I.).

3. He ykazaHbl eTMHUIIBI U3MEPEHUS MTOJTYUYCHHBIX PE3YIIbTATOB.

4. B 3amaue OTCYTCTBYIOT BBIBOJIbI WJIM COACPKMMOE BBIBOJIOB K 3aj1aue
HEKOHCTPYKTUBHBL

5. OtcyrcTBHE TOTOBHOCTH O0YUaIOIIErocs OTBEYaTh Ha TEOPETHUECKUE
BOIMPOCHI, SIBJISIOIIMECS OCHOBOU JJIs PEIICHUS 3a/1a4H.

6. 3amanue Ha pacueTHO-TpahHUUYECKyr0 pabOTy BBIMOJHEHO HE MO
CBOEMy BapuaHTy.

6. PexoMeHayemMas JuTepaTypa

OcHoOBHas JuTEpaTypa

MexaHuka, MOJICKYJISIpHAst (PU3MKa M1 OCHOBBI TEPMOIMHAMUKH : ydeOHOE Imocobue
JUTS1 BBITOJIHEHUS JTabopaTopHbIX padot / B. A. AHnpeeB [u ap.] ; mox pexa. B. B.
Camapwuna. - Yeboxkcaps! : UITA () MI'OY, 2010.

OnTrka 1 KBaHTOBas Pu3uKa : yueOHOe TOcOOHE JIJ1sl BBIOJHEHUS Ja00paTOPHBIX
pabot / B. A. Aunpees [u ap.] ; moa pea. C. M. KazakoBa. - Uebokcapsr : UITTU ()
MI'OY, 2010.

Camapun, B. B. AtomHas u sinepHas ¢pusuka : yued. mocoOue /i BEITOJHEHU S
naboparopubix padot / B. B. Camapus. - Yebokcapsr : UITU (¢) MIOY, 2012.

Tpodumosa, T. . Kypc dusuxu [Teker] : yue6. mocobue ass By3os / T. .
Tpodumosa. - 14-e uzn., crep. - M. : Akagemusi, 2007. - 559 c.

Hemumuenko B. U. ®dusnka [DnekTpoHHbI pecypce] : yueonuk / B.W. Jlemu muenko,
N.B. lemuauenko. — 6-e u3z., nepepad. u gjon. — M. : UHOPA-M, 2016. — 581 c.
- Pesxxum noctymna : http://znanium.com/bookread?2.php?book=469821
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JlonoHUTENBEHAS TUTEpaTypa

Yepros, A. I'. 3amaunuk no ¢usuke : yueonoe mocoodue / A. I'. Ueptos, A. A.
Bopo06neB. - 5-¢ m31., mepepad. u jorm. - M. : Beicmr. mik., 1988.

Tpodumosa, T. N. COopHUK 3a/1a4 10 Kypcy QU3MKU C PEIICHUSAMH : yueOHOe
noco6ue nsaBy30B / T. W. Tpodpumosa, 3. I'. [1aBnoBa. - 7-e uzf., crepeotuil. - M. :

Brric. mk., 2006.

Xaspynsk B. I'. Kypc dusuku [DaekTponHblii pecypc] : yued. mocooue / B.T.
XaBpyHsk. - M.: HUL] UH®P A-M, 2014. - 400 c. - Pexxum poctyna :
http://znanium.com/catalog.php?bookinfo=375844

[Tepnonvka

Hayka u XKu3Hb[D7eKTpoHHBIN pecypc| :Hay9IHO-TIONYJISIPHBIN KypHAIT / TJ1. pe/l.

Jlozosckas E.JI. — M.: Hayka u sxu3nb, 2018. — Pexxum nocryna:
https://biblioclub.ru/index.php?page=journal_red&jid=430673

Bectauk BI'Y. Cepus 1. ®uszuka. Marematuka. MadopmaTrka [D1eKTpOHHBINA

pecypc] :HaydHO-TeOpeTHYEeCKUH KypHaT / benopycckuii rocyaapcTBEeHHbIN
yHUBepcuTer. - Pexxum nocryna: https://e.lanbook.com/journal/2495#journal_name

6. Ilepeuens pecypcoB UH(POPMALMO HHO -T€JIEKOMMYHHUKAI[HO HHO I ceTH
«HTEepHEeT», He00X0 IMMBIX I HanucaHusi PI'P

1. TIpodeccuonansHas 60a3a JaHHBIX U
MH(POPMAIMOHHO-C IIPABOY HHIE CUCTEMBI

Nudopmanus o npaBe cOOCTBEHHOCTH
(pPEeKBU3UTHI JOTOBOPA)

Acconmanus WHKeHepHOro oopa3oBaHus Poccun
http://www.ac-raee.ru/

Cogepliie HCTBOBa HHE 00pa30BaHUs U

VHKE HEPHOM IEATEIBHOCTH BO BCEX HX
IPOSIBJIE HUS X, OTHOCSIIIIMXCS K yUeOHOMY,
HAyYHOMY U TEXHOJIOT MIECKOMY

HATPABJIC HUSIM, BKJTFOYasl POLIECCHI
IperoaBaHys, KOHCYJIbTUPOBAa HUS
VICCIICIOBaHMS,, pa3paboTKH WHKE HEPHBIX
pelIeHNH, BKIIOYast He()Tera3oByIo OTpacib,
TpaHc(epa TEeXHOIOT Mid, OKa3a HUsl IIIHPOKOT'0
CrieKTpa 00pa30BaTEIbHBIX YCIIYT,
obOecrieueHus CBsi3eil ¢ 001EeCTBEHHOCTEIO,
IIPOM3BOJICTBOM, HAYKO# W MHTETPAIHU B
MEXTYHApOIHOE HAay4 HO-00pa30BaTEILHOS
IPOCTPAHCTBO.

CBOOOJTHBI M IOCTYTI

Hay4 Hasi aNeKTpoHHast O ubnmoreka Elibrary
http://elibrary.ru/

HayuHas snexTpoHHas 6MOIMOTEKa
eLIBRARY.RU - sT0 kpymHe immii
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1. TIpodeccronanbHas 0a3a TaHHBIX U
WH(OPMAIIMOHHO-C TIPABOY HbIC CHCTEMBI

Nudopmanms o nmpaBe cOOCTBEHHOCTH
(pEeKBU3UTHI JOTOBOPA)

poccuiickuii nHGOPMaIOHHO-
AQHAJIUTMYECK U MopTa B 00J1aCTH HAYKH,
TEXHOJIOT MM, MEIMLIMHBI ¥ 00pa30BaHus,
cozepxaluii peepaThl U NOITHBIE TEKCTHI
Oomnee 26 MJIH HAYY HBIX CTaTeH U
nyOJIUKa Ui, B TOM YHUCIIE IIEKTPOHHbIE
Bepcun 6omee 5600 pocCHIUCKHX HAYTHO-
TEXHUYECKUX JKYpHAJIOB, U3 KOTOPbIX OoJiee
4800 >xypHasI0B B OTKPBITOM JIOCTYTIE
CBOOOJHBI M 1OCTY I

®enepanbHbIil noprai «Poccuiickoe
obpazoBaHue» [DNEKTPOHHBIN pecypc] —
http://www.edu.ru

®enepanbHblil TopTal «Poccuiickoe
00pa30BaHUe» — YHUKAJIb Hbl il UHTEPHET-
pecypc B cdepe 00pa3oBaHUI U HAYKH.
EsxetHeBHO My0 JIMKYET camMble aKTyalbHbIE
HOBOCTH, aHOHCHI COOBITHIA,
uHGOPMAILMOHHBIE MaTepUabl JAJIsl LIUPOKOT O
Kpyra yurareneil. ExxeHenensHo Ha noprasne
pa3MenIaTcs SKCKITI03UBHBIE MaTEpHAIbI,
WHTEPBBIO C BEIYIINMU CTIC [IHATUCTAMU —
TnieJIaroraMu, fc UXOJIOraMH, Y4e HpIMH,
PETIOPTaXKU U AHATUT MIECKHE CTAThU.
YuraTenu noiny4yaroT TOCTYN K HOpMaTUBHO-
paBoBOit 6a3e cheppl 00pazoBaHUsI, OHU
MOTYT TMOJIb30BATHCS CAMBIMU Pa3JIA4 HHIM U
MOJIe3 HBIMH CEPBUCAMU — TAKUMH, KaK

OHJIa HH-TeCTUPOBAHUE, OTIPOCHI 110
aKTyaJIbHbIM TeMaM M T.J.
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IMPUJIOKEHHUE 1
MHUHUCTEPCTBO HAYKHU U BBICIIHEIO OBPA30OBAHMSI POCCUVICKOM ® EJTEPALIMA
®ENEPATBHOETIOCY JAPCTBEHHO E ABTOHOMHOE OEPA3OBATENBHOE YUPEX/IEHUE
BBICIIIEI'O OBPA3OBAHUSA
«MOCKOBCKMIA TOJIUTEXHWY ECKWI Y HUB EPCUTET»
YEBOKCAPCKHUI HHC TUTY T (® WIUAJT) MOCKOBCKOTI'O IMOJIUTEXHAYECKOT'O YHUB EPCUTETA

Kadenpa UndbopManyo HHLIX TEXHOJOTHH, 3JEKTPOIHEPIeTHKN M CUCTEM VIIPABJICHUS

PACYUETHO-IPAONYECKASA PABOTA
no gucuumnne «®U3HUKA»

HanmeHnoBanue TeMsl

Beimonaun: cryneHr  kypca
3a04YHOTO OTACIICHUS
10 HAITPABJICHU O

O.1.0.

Hayunbiii pykoBOguTENb:

JIOJIKHOCTB, 3BAHUEC

D.1.0.

Onenka

Jlata « » 2022r.

Yeobokcapst 2022
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