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Meroanueckue ykazaHus pa3paboTaHbl

B cooTBeTcTBUH ¢ TpedoBanussmMu GI'OC BO no
HaIpaBJICHUIO TTOJITOTOBKU

27.03.04 «YnpaBiieHUE B TEXHUYECKUX CUCTEMAX»

Astop CamcoHoB Anekceld MuxainoBud, CT.mpenonaBarenb kadeapsl MaGOpMaIMOHHBIX
TEXHOJIOTUH, JIEKTPOIHEPIETUKU U CUCTEM YIIPABICHHUS

(vkazamv PUO, yuenyio cmeneny, yuenoe 36anue unu 00I)4CHOCHb)

MeTtonuyeckue pekoMeHAalnu 0100peHbl Ha 3aceqannu kadeapsl UHdopMannoHHbIX

TCXHOHOFHﬁ, QJICKTPOIHCPICTUKH U CUCTCM YIIPABJICHUA

(mpotokoit Ne 10 ot 14.05.2022 1.).



1. Hear pacuyeTHO-rpauueckoil padoOTbl - BBISIBUTh 3HAHUSA
CTYJEHTOB OCHOB (PH3UKH, MPOU3ZBOJUTH PACUYEThl, MPUBUTH OOYHAIOIIUMCS
HaBBIKM CAMOCTOSATEIbHONU PaOOTHI C IPUMEHEHHEM MAaTEMAaTUUYECKUX METO/IO0B.

B xone BbimonHeHUsi pacyeTHO-Tpaduveckoil padoThl O0yUarouIuiics
JOJHKEH MPOSIBUTh YMEHHE CaMOCTOSITENIbHO paboTaTh ¢ y4eOHOM TUTepaTypoil,
NPUMEHSATh TEOPETHUUECKUE 3HAHUS ISl PEllICHUs 3a/1a4 U aHaJIn3a KOHKPETHBIX
JTaHHbBIX.

PacuetHo-rpaduueckas pabota J0DKHA OBITH BHITIOJIHEHA M MPE/ICTaBICHA
B CPOK, YCTAHOBJICHHBIN rpakoM yueOHOTI0 mpoliecca.

BoinosiHeHue pacuyeTHO-rpapuueckoii padoThl BKIIIOYAET CIIEIYIOLIUE
ATAIbI:

¢ O03HAKOMJICHHE C MPOTrpamMMON TUCHUILUIUHBI «DU3HKa», METOINYECKUMU
PEKOMEHIAIIMSIMU TI0 BHITIOJTHEHHIO pacueTHO-rpaduueckoii paboThI,

o TpopaboOTKa COOTBETCTBYIOIIUX pazaenoB Gusuku: «Onmuxa u
keanmosas  Qusuka» u «AmomHas u sA0epHas  Quzuxkay 1O
PEKOMEHI0OBaHHON y4eOHOM IUTepaType, KOHCIIEKTaM JICKIIUH;

 BBHINIOJTHEHUE PACUETOB C MPUMEHEHUEM OCBOSHHBIX METOIOB.
3aBepiieHHass paboTa MPEnCTaBIseTCsl s TPOBEPKM Ha Kadeapy

MperoaBaTellio B YCTAHOBICHHBIE yUeOHBIM TpadukoM cpoku. CpoK MPOBEPKH
He Oosee 5-7 nueit. IlpenonmaBaTenb MpoBEpsieT KadyecTBO pabOTHI, OTMEUYaeT
MOJIOKUTEIbHBIE  CTOPOHBI, HEJOCTAaTKU pabdOThl W  OLCHUBAET  €e.
OOyuarommuecs, He IOJTOTOBUBIINE pacueTHO-rpaduueckyro paboTy, K 3aUeTy U
9K3aMEHY HE JIOMYCKalOTCA.

2. BbI0Op BapuaHTa M CTPYKTYPA pacyeTHO-rpaguuecKoi padoTbl

3anaHus TUTSt pacdyeTHO-TpadrIecKux pabort COCTaBJIAIOTCS
MpernoiaBaTesieM, KOTOPBhIM BEAET MaHHYIO0 IUCIUIUIMHY, W YTBEPKIAIOTCA
Kadeapoii.

Homep  Bapuanta  pacuetHo-rpaduueckord  pabOTBI  BBIOMpAETCS
oOyyaroumcs no nocieaHet nudpe B mudpe Homepa 3a4eTHOW KHMKKH. Tak,
Harpumep, eciau nocieanss mudpa mudpa 1, To 00yyaromUics BBIIOJHSAET
pacueTHO-TpaguUecKyo padoTy mo BapuaHTy No 1.

ITo sTomy HOMepy W mo Tabiuile BapuaHTOB (Tabmunbl 1 u 2)
HAXOJATCA 3a/1a4d, KOTOPBIE TOJKEH PEIIUTh CTYIEHT.
Tabmuma 1

3agaun Bapuant

1 2 3 4 5 6 7 8 9 10
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Hanpumep, ecau Homep 3aueTHoi kHKKHA 803681 u mo yueOHOMY
IUTaHy HEOOXOAUMO BBITIOTHUTH § 3a/1a4.

3aanust BHINOIHSIOTCA B T€UEHUE 3-TO ceMecTpa.

[Ipy  BBIMOJHEHMM  pacueTHO-Tpaduyecko  paboOThl  HEOOXOJAUMO
MPUACPKUBATHCS CIEAYIOUIEH CTPYKTYPBI:

o TUTYJIbHBIHN JIUCT;

¢ BBEJICHUE;

e pacueTHas 4acThb;

¢ 3AKJIFOUYCHHUE;

¢ CITMUCOK UCITOJIb30BAHHOM JIUTEPATYPHI.

TuTyAbHBIN JUCT SBJSIETCS TEPBOM CTpaHUIIEH pacueTHO-TpaduyuecKou
paboTel. OOpaserr ero ohopmieHus rnpuseacH B [IpuinoxeHun.

Bo BBenenuu conepxarcs o0riue cBeJeHus 0 BeinoidHeHHoi padote (0,5-1 ¢).
B pacuerHoM yacTH 00ydarIIMKCS JOJDKEH IOKa3aTh YMEHHE NPUMEHSTH
MaTeMaTUYeCKHEe METOJbl PAacdyeTOB, PACCUMTHIBATH HEOOXOJMMEBIE JTaHHBIC,
JieJaTh HA UX OCHOBE apTyMEHTUPOBAHHbBIEC BHIBO/IBI.

VYcaoBus 3a1ay B pac4eTHOM 4aCTH JTOJDKHBI OBITh MMPUBEICHBI TTOJIHOCTHIO.
Pemienue 3agau ciaegyeT COMPOBOXKAATh Pa3BEPHYTHIMU PACUETAMHU, CChUIKAMU
Ha MareMaTthyeckue (popMyJibl, aHAIM30M WU BBIBOJAMHU. 3aJlayd, B KOTOPBIX
JAHbl TOJIBKO OTBETHl 0€3 MPOMEXKYTOYHBIX BBIYUCICHUM, CUUTAKOTCSA
HEpELICHHBIMH.

Crnenyet o0paTuTh 0c000€ BHUMAHHUE HA BBIBOJIbI, KOTOPBIE JOJKHBI OBITh
000CHOBaHHBIMU, MOJTBEPKAATHCS MPEABAPUTEIBHBIM aHAIU30M IU(PPOBOTO
Marepuania.

B 3akarouennu pacuetHo-rpaduueckoit padbotsl (1 ¢.) B kparkoit popme
PE3IOMUPYIOTCS PE3YJIbTaThl pa0OTHI.

ITocne 3akitoyeHUs] MOPUBOAUTCS CIHCOK JIUTEPATYpPhl, BKIIOYAIOIINI
TOJIKO T€ WCTOYHUKH, KOTOpbI€ OBLIM KCIOJIB30BAHBl TIPHU BBITIOJHEHUH
pacyeTHoO- rpaduueckoil pabOThl U Ha KOTOPbIE HUMEIOTCS CCBUIKM B TEKCTE
paboTHI.

[Ipu onucanuu TUTEPaATyPHBIX HCTOYHUKOB HEOOXOIMMO yKa3aTh:

o (hamMIIIMK ¥ MTHUITMATIBI ABTOPOB;

« HA3BaHUE KHUTH, COOPHHKA, CTATHH,

¢ MECTO U3/IAHUS;

¢ U31aTEIBCTBO;

o TOJI U3JIAHUS;

¢ KOJJMYECTBO CTPAHUIL WJIM KOHKPETHBIE CTPAHUIIbI (ITOCIETHUE B
CJIy4ae CChUJIKM Ha CTaThIO UM CTATUCTUYECKUN COOPHUK).

CranpapTHbiii  (opmMaT ONUCAHUS HWCTOYHUKOB TIPUBEIEH B CIHUCKE
JUTEPATYPHI.

3. TpeGoBanusi kK 0pOpPMJIEHHUIO PACYETHO-TPaPUIeCKO PpadoThI

IIpu odopmiennn  pacuyeTHO-Tpaduueckoi  pabOTBI  HEOOXOJIUMO
PYKOBOJICTBOBATHCS CJIETYIOIIUMU TPEOOBAHUSIMU:
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1. O6bem pabotbl - 5-10 cTpaHuI] TEeKCTa Ha CTaHAAPTHBIX JIHCTax
dopmata A4, HaOpaHHBIX HAa KOMIBIOTEPE C HCIOIb30BAHHEM TEKCTOBOTO
penakTopa WM BPY4YHYIO (IIMCBMEHHO), TaOJMYHOTO Mpoleccopa WU APYTUX
pOorpaMMHBIX CpeACTB (pa3mep mpudra - 14 myHKTOB, HHTEpBAT - 1,5).

2. CrpaHulbl JOJKHBI OBITH NPOHYMEPOBAHBI U UMETh NOJS CJlE€Ba U
CIpaBa HE MEHee 25 MM JJIs 3aMEUYaHU IPEnoaaBaTelsi-KOHCYIbTaHTA.

3. B TekcTe He JOJKHO ObITh COKPAILIEHUH CIOB, KpOME OOIIEMPUHSTHIX.

4. Bce mpomeXyTOYHbBIE JaHHBIE MPOBOJIMMBIX PACUETOB M PE3YJIBTATHI
CJIelyeT MPEICTABIATH B SIBHOM BU/IE.

5. Bce Ta0auipl 10JKHBI UMETh CKBO3HYIO HyMepauuio. [IpuBeneHnHbie B
paboTe wutocTpanuu (rpa@uku, 1uarpaMMbl) JOJDKHBI UMETh MOJPUCYHOYHbBIC
HaJITUCH.

6. OmnucaHue TUTEPaTypPHBIX UCTOUYHUKOB BBIMOJHSAETCS B COOTBETCTBUU
CO CTaHAAPTHBIMU TPEOOBAHUSIMU, TPUBEICHHBIMU B MIPEABLAYIIEM pa3ere.

4. 3aiaHus 1 MeTOAUYECKHEe YKA3aHUS IJIS BHINOJTHEHHUS PACYETHO-
rpaguyeckoi padoThbl CTyAeHTAMH 0YHOU (POPMBI 00yUeHUSA

OCHOBHBIE 3aKOHBI TEOMETPUYECKOMN ONTHKHU.
Tonkue nun3bl. [locTpoeHne n300pakeHU ¢ TOMOIIBIO JIMH3.
OcHoBHBIE (POTOMETPUUECKUE BETUUUHBI.
KorepeHTHOCTP U MOHOXPOMAaTUYHOCTh CBETOBBIX BOJH. MHTepdepeHuus
cBeta. Metonbl ee HabOmonaeHus. Pacuer nHTepdepeHLHOHHONW KapTHHBI OT JABYX
HMCTOYHUKOB.

5. MWHrepdepeHius cBeTa B TOHKUX TUJICHKAX.

6. Judpakmus ceta. [Ipuniun I'tolirenca-Openernsi.

7. Meron 30Hn @penens. llpAMOIMHENHOE pPacHpOCTPAHEHUE  CBETA.
Hudpakuust Openenst Ha KPyriioM OTBEPCTHH U TUCKE.

8. Judpakuus Opaynrodepa.

9. Judpakuus Ha npocTpaHcTBeHHOM pemietke. opmyina Bynbga-bperros.

10. Pa3pemaromas crrocoOHOCTb ONTHYECKUX ITPHUOOPOB.

11. Jucnepcus cBeta. IJIEKTPOHHAS TEOPUs AUCIIEPCUH CBETA.

12. ITornomeHnue cBera.

13. Dddext Homnepa. Uznyuenne BaBunosa-Uepenkona.

14. Ilonspuzanust cBera. EcTeCTBEHHBII M MOJSPU30BAHHBIM CBET. 3aKOH
Mauitroca.

15. Ilonspuzanus cBeTa MpU OTPAKEHUU U MPEIIOMIICHUHM HA TPaHULE JBYX
JUJIEKTPUKOB.

16. IBoiiHoe unyuyenpenomiienue. IlomsspuszaTopbl. AHanu3 NOJSIPU30BAHHOIO
CBETA.

17. UckyccTBEHHAsi ONITUYECKAst aHU30TPOTIHSL.

18. BpanieHne mioCKOCTH MOJISIPU3ALUY.
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19. TenoBoe u3MydeHHe U ero xapakrepuctuku. 3akoH Kupxroga. Yactasie
3aKOHBI TENI0BOT0 M3nyuyeHus. Gopmyna [lnanka.

20. Ontnueckass  nupomerpusi.  PaauanuonHas,  1BeToBas,  SPKOCTHAs
TEMIIEPATYPHI.

21. ®otoaddexr. Ero Buapl. OcHOBHbIC 3aKOHBI BHEMIHETO (QoTodddekra.
VYpaBHenue DiiHiTelHa 11t BHEIIHEro ¢poTodddexra.

22. Macca u umnyibc GotoHa. JlaBneHue cBeTa.

23. O¢pdexr KomnroHa. EIMHCTBO KOPIYCKYJSIPHBIX M BOJIHOBBIX CBOMCTB
ANEKTPOMATHUTHOTO U3ITyUYEHHUS.

24. Monenu atoma Tomcona u Pezepdopna.

25. JInnenuateii criekTp aroma Bogopoaa. Ilocrynater bopa. Onbitel @panka u
I'epua. CnekTp atoma Bomopoza mmo bopy.

26. KopnycKyJIsipHO-BOJTHOBOM AyaiM3M CBOMCTB BerlecTBa. CBOMCTBa BOJIH JI€
bpoiis.

277. COOTHOLIEHNS HEOTIPEAETIEHHOCTEN.

28. BonHoBast pyHKIUS U €€ CTATUCTHYECKUI CMBICTL.

29. O6mee ypaBHenue IIpenunrepa. VYpaBuenuwe Illpenunrepa s
CTallMOHAPHBIX COCTOSTHUM.

30. /IBmkeHne cBOOO HOM YaCTHUIIBL.

31. Hactuia B OJHOMEpPHOM NPSIMOYTOJBHOM «IOTEHIMAIBHOM sIME» C
0ECKOHEYHO BBICOKUMH «CTEHKAMM.

32. IlpoxoxkaeHue 4YacTUIbl CKBO3b IMOTEHUUANbHBIN Oapbep. TyHHENbHBIN
addexkr.

33. JIuHenHbIl TApMOHUYECKUI OCHIIIIATOP B KBAHTOBOM MEXAHUKE.

34. Atom BOJIOpO/ia B KBAHTOBOM MeXaHuKe. KBaHTOBBIE Uncia.

35. Is — cocTtostHuE 3neKkTpoHa B aroMme Boaopoaa. CnuH snektpoHa. CIMHOBOE
KBAaHTOBOE YHUCJIO.

36. IlpuHUMNI HEPA3TMIMMOCTH TOXKIECTBEHHBIX YacThll. DepMHUOHBI U OO30HBI.

37. lpunuun Ilaynu. Pacnpenenenue 3JeKTpPOHOB B ATOME 110 COCTOSTHUSIM.

38. PeHTreHoBCKHE CIIEKTPhl. 3aKOH Mo3H.

39. Monekynsipabie ciekTpbl. KoMOMHAIIMOHHOE paccesiHue CBeTaA.

40. CrtoHTaHHOE U BBIHYKJAECHHOE U3Ty4eHUs. JIa3epsl.

41. ®a3zoBoe npoctpancTBO. DYyHKIMS pacIpeacICHUS.

42. KBaHTOBBIE CTaTUCTUKHN bo3e-DitHiTeitna u @epmu-lupaka.

43. Metajubl, TU3JIEKTPUKU U TIOJIYIIPOBOAHUKH 10 30HHOUN TEOPHHU.

44. CobcTBEHHAS U MPUMECHAs ITPOBOIMMOCTH IMOJYITPOBOTHUKOB.

45. Pa3mep, cocTaB U 3apsii aTOMHOTO s7ipa. MaccoBoe U 3apsiIOBOE YKCIA.
JleeKkT Macchl ¥ SHEPTHUs CBA3M sJIpa.

46. CnuH A/1pa ¥ €ro MarHUTHbI MOMEHT.

47. SAnepusie cuibl. Moaenu sipa.

48. PaagnoakTUBHOE U3TyUYEHHUE U €70 BU/IBI.

49. 3akoH paguoakTUBHOTO pacnaja. [IpaBuna cMelieHus.

50. 3akoHoMepHOCTH anbda-pacnana. berra-munyc-pacnan. Heittpuno. 'amma-
M3JIyYEHHUE U €T0 CBOMCTBA.



51. Pe3zonancHoe moronieHue ramma-usnydenus (3¢ dext Meccbayapa).

52. SInepHble peakllMi U KX OCHOBHBIE THUIIBI.

53. Ilo3utpoH. berra-mmoc-pacnan. DIeKTPOHHBIN 3aXBarT.

54. SlnepHble peakiuu Moj ACHCTBHEM HEUTPOHOB. Peakuus aeneHus siapa.
[{enHas peakuus qeIeHUS.

55. Peaknus cuHTE3a aTOMHBIX SIJIED.

56. YpoBeHb 31eMeHTapHbIX YacTull. KocMuueckoe u3mydyeHue.

5’7. MIOOHBI U UX CBOUCTBA. ME30HBI U UX CBOMCTBA.

58. Tunsl B3aMMOJCUCTBUAM 3JIEMEHTAPHBIX YACTHII.

59. Yactuiisl 1 aHTHYACTUIBI. CIMPATBHOCTb.

60. JlenToHbl. 3aKOH COXPAHEHUS JIECNTOHHOI'O YKCIIA.

61. Anponsl. 3aKOH COXpaHEeHHsI OAPHOHHOTO YHCIIA.

62. ['uneponsl. CTpaHHOCTH U YETHOCTh 3JIEMEHTAPHBIX YACTHII.

63. Knaccudukaius sneMeHTapHbIX yacTull. KBapku.

64. IlepeHocuuku QpyHaaMEHTAIBHBIX B3aUMOICHCTBUM.

METOJUYECKHE YKA3AHHUA

1. Homepa 3aga4, KOTOpbIE CTYAEHT JOJIKEH BKJIIOYUTH B CBOIO
KOHTPOJIbHYI0 PaboTy, ONpeneNsitoTcs Mo TabJiMiiaM BapUaHTOB.
2. KouTposabHble paOOThl HA/O BBIIOJHATH B IIKOJBHON TETpaiu,

Ha 00JI0’)KKE KOTOPOW MPUBECTHU CIEAYIOLINE CBEACHUS: HOMEP KOHTPOJIbHOU
paboOThl, HAaMMEHOBAaHHWE JAMCLHUIUIMHBI, CHENUAIBHOCTb, Kypc U QopMmy
oOyueHust, yuyeOHbI mudp, daMuIus U HUHUIMATIBI CTYJICHTa, a TaKkXKe
(hamuKs BeyIIero mpernojaaBaTens.

3. VYcnoBus 3amady B KOHTPOJIbHOM paboTe HaAO0 Mepenucarb
MOJIHOCTBIO 0e3 cokpaimieHuil. Kaxayro 3amauy HEoOXOAMMO HayUMHATh C
HOBOM CTPaHUIIBI.

4. B KOHIIE KOHTPOJIbHOM paboThI CIEAYET yKa3aTh yUEOHUKH WIIH
y4eOHbIE TOCOOHS, KOTOpPbIE HCIOIb30BAJIUCH CTYACHTOM IpPU PEIICHUU
3aaad.

5. KoHnTponbHy!o paboTy Ha MNpOBEpKy cleAayeT caarb B
JIEKaHAThl CBOMX (PaKyJIbTETOB JJO Hayaia 3K3aMEHAlMOHHON CECCHH.
6.  Ecuu xoHTposibHasg paboTa Mpu NpOBEpKE HE 3a4TEHA, CTYACHT

00s3aH HWCIIPaBUTb HEBEPHBIC PEIICHUS W TMPEACTaBUTh HCIPABICHHYIO
paboTy Ha TOBTOPHYIO TMPOBEPKY HEMOCPEACTBEHHO IPETOaBaTelIto.
UcnipaBnenust He0OX0AUMO CENaTh B TOM )K€ TETPaIH.

7. CrTyneHT JOJDKEeH OBbITh TOTOB BO BpeMsl 3aueTa WM 3K3aMeHa
JaTh TOSICHEHUS MO CYILECTBY PEILICHUS 3aJ]a4, BXOISIINX B KOHTPOJbHbIC
padoTHI.

8. PemeHuss 3amad creayeT CONMPOBOXAATh KPATKMMH, HO
MCUYEPIBIBAIOIIMMU TOSCHEHUSMH; B TE€X CIydasX, KOTJAa 3TO, BO3MOXKHO,
cIenaTh CXEMAaTHUYECKUN YEepTEK WM PUCYHOK, MOSICHAKOLIMUN COIAEpKaHUE
3a/1a4H.

9. Pemate 3amauy HEoOXoauMo B 00IIeM, BUJE, T.€. BBIPA3HUTH



HMCKOMYIO BEITWYMHY B OYKBEHHBIX OOO3HAUEHUSX BEJIMYWH, 3aJaHHBIX B
ycinoBun 3axad. Ilpm TakoM cnoco0e peleHuss HE  MPOU3BOAUTCS
BBIYHCIICHUS POMEKYTOUHBIX BEJIUUHH.

10. Tlocme momy4eHHsI CIIO)KHOM pacdeTHOM ¢dopMynbl  AJs
MIPOBEPKHU MPABUIBLHOCTHU €€ CJIEIYeT MOJCTaBUTh B MPABYIO YacTh (hOPMYJIbI
BMECTO CHMBOJIOB BEJIMYMH OO0O3HAUEHHUs E€IWHUI] JTUX BEJIUYHUH,
IPOU3BECTH C HHUM HEOOXOJHWMbIE NEWCTBUA MU YOEIuTCs B TOM, UTO
MOJIyYEHHasl MPU 3TOM E€AUHULA COOTBETCTBYET MCKOMOM BenuuuHe. Ecnm
TAaKOr0 COOTBETCTBUS HET, TO 3TO O3HAYAET, YTO 3a/7a4a PEIICHA HEBEPHO.

11. YwucrnoBble 3HaYEHUS BEIUYUH IMPHU MOJACTABKE UX B PACUETHYIO
dbopmyiy creayeT BbipakaTh TOJIbKO B equHuiiax CU. B Buae uckiodeHus
JOMYCKAaeT BbIpaXaTh B JIOOBIX, HO OJMHAKOBBIX €JIMHULIAX YHCIIOBbIE
3HAYEHUS] OJHOPOJHBIX BEJIMYWH, CTOSALIMX B YHUCIMTENIE M 3HaAMEHaTese
IpoOU ¥ UMEIOIINE OJJUHAKOBBIE CTEIICHHU.

12. Tlpu mojcraHoOBKe B pacueTHYIO (GOpMyITy, a TAKXKe MPU 3alUCU
OTBETAa YHUCJOBbIE 3HAYCHMsS] BEJIUYUH CJEAYeT 3aluChiBaTh  Kak
MIPOM3BEACHNE JECATHYHOM JpoOM C OJHOM 3Havamieid nudpo mepen
3amsiTOM Ha COOTBETCTBYIONIYIO CTENeHb Jecath. Hampumep, Bmecto 3520
Hajo 3amucath 3,52[103%, sBmecTo 0,00129 3amucats 1,29 108 u T. 1.

13. Beobrluncnenuss mo pacdyeTHoOil Qopmylsie Haao MPOBOAUTH C
cOONIO/ICHUEM TpaBWJ MNPUONMKEHHbIX BbluucieHuil. Kak mpasuiio,
OKOHYATENIbHBII OTBET CIIEyeT 3alMChIBaTh C TPEMs 3HAYallUMU LU(pamu.
OTO OTHOCHUTCS K Ciyyal, KOrja pe3yJbTaT MOJyYeH C MpPUMEHEHUEM
KaJIbKYJISITOPA.

3aoauu

Bapuant 8

1.0npeaenuTh  SHEPreTUYECKYI0  OCBEIIEHHOCTh  (00iyuyeHHOCTh)  FE.
3epKaJIbHOM MOBEPXHOCTH, €CIIA JABJICHHE p, MPOU3BOJUMOE HU3IIyUYEHUEM, PABHO
40 mklla. M3nydyeHne nagaeT HOpMajJbHO K IOBEPXHOCTH.

2.HeB030y>x1eHHBIN aTOM BOAOPOA MOTJIOMIAET KBAHT U3IYUYCHHS C AJIMHOM
BomHBl A = 102,6 HM. Beruucouth, mnonb3ysich Teopued bopa, pamuyc 7
AIIEKTPOHHOM OpOUTHI BO30YKIEHHOIO aTOMa BOAOPO/IaA.

3.0Heprusi Bo30yxzaeHHoro aroma Bojopona 0,85 »B. Beruucnuth nnuny
BOJIHBI Jie bpoiiyist a5ekTpoHa Ha 3Toi opOuTe.

4.OUEHNUTh C MOMOIIBK) COOTHOUIEHUS HEOMPEAEIECHHOCTEH MUHUMAJIBHYIO
KMHETHUYECKYI0 SHEPTHUIO 3JIEKTPOHA, JBMXKYLIErocs BHYTpHU chephl paguycoM R =
0,05 am.

5.Haiitu nepuon mnonypacnaga 712 paauOaKTUBHOIO HW30TOMNA, €CIU €ro
akTUBHOCTh 3a Bpemst ¢ = 10 cyr ymeHbmmnace Ha 24% 0O CpaBHEHUIO C
IIEPBOHAYAIILHOMU.

6.PamnoakTuBHOE SAPO, COCTOSIIIEE W3 S TMPOTOHOB U S5 HEUTPOHOB,
BbIOpocuiio o-uactully. Kakoe simpo oOpa3oBasioch B pe3ylbraTe o-pacmaja’?
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OnpenenuTs SHEPTUIO CBsI3U 00PA30BABIIETOCS SAPA.
7.BBIUUCIUTE SHEPTHIO, KOTOPAsI BBIICIISICTCS B SICPHON peaKIMy CUHTE3a
2H+3H— “%He + ' .

8. BbluMCIUTh XapaKkTepucTUyecKyro temmeparypy Gp Jlebas ans xenesa,
ecau npu temneparype 7 = 20 K monsipHas temnoemMkocTh xene3a Cnm = 0,226
JIx/(Kemomnb). YcnoBue 7' << @p cunuTaTh BHINOJHEHHBIM.

Bapuanr 2

1./laBenue p cBera ¢ nMHOM BOJHBI A = 40 HM, TTQJArONIETO HOPMAJILHO Ha
YEepHYI0 MOBEPXHOCTh, paBHO 2 HIla. Onpenenuts yncio N GoTOHOB, TaAAIONINX 32
Bpems £ = 10 ¢ Ha momans S = 1 MM? 3TOM MTOBEPXHOCTH.

2.Beruncnute o teopun bopa pamuyc 72 BTOpod cTanmoHapHOM OpOUTHI U
CKOPOCTb 02 3JIEKTPOHA Ha 3TOM opOUTE ISl aTOMa BOAOPOIA.

3.IIpoTOH ABMKETCSA CO CKOPOCTBIO 12107 M/c. Onpenenurs UIMHY BOJHEI €
bpoinsa nporoHa.

4. Vcionb3yss COOTHOIIEHUE HEOINPEACICHHOCTEH, OLICHUTh HAUMEHbBIINE
omKOKU Av B ONpPENEICHUN CKOPOCTU BJEKTPOHA U MPOTOHA, €CJIM KOOPJWHATHI
IIEHTpa MaCC 3TUX YaCTHI] MOTYT OBITh YCTAHOBJICHBI C HEOTIPEACTECHHOCTHIO 1 MKM.

5.0npenennTs, Kakas I0JIs PaIHOAaKTUBHOIO M30Toma *»° Ac pacmagaercs B
TE€YEHUE BPEMEHHU f = 6 CyT.

6. BBIUMCIANTD SHEPTUIO CBSI3U SIIpa U €ro YACIbHYIO SHEPTUIO CBSI3U, TO €CTh
SHEPrHI0, NPUXOIALIYIOCS Ha OIMH HYKJIOH JUIsl SlleMeHTa % Au.

7. BBIUMCIIMTE SHEPTUIO siiepHOi peakuuu >He + n— 3 H + ! p.

8.3Has, yto i anmaza Op = 2000 K, BBUUCIUTH €ro yACIbHYIO
TeroeMKocTh pu Temnepatype 7= 30 K

Bapuanr 3

1.0npenenuth KOA(Q(UIMEHT OTpaXEHUs p TMOBEPXHOCTU, €CIH MpH
SHEpreTHYecKol ocsenieHHoctd E.= 120 B1/M? naBiieHue p cBeTa Ha Hee 0Ka3aloch
paBubM 0,5 mkI]a.

2.Bpruncnute mo teopunm bopa mepuon 7 BpalieHus JJEKTPOHA B aTOME
BOJIOPOa, HAXOMSIIErocs B BO30YKICHHOM COCTOSIHUHU, ONPEICIIEMOM TJIaBHBIM
KBaHTOBBIM YUCJIOM 71 = 2.

3.JleOpoitneBckas AJiMHA BOJIHBI AJIEKTpOHA yMeHbIanack ¢ 1 1o 0,5 aM. Ha
CKOJIBKO U3MEHWJIACH YHEPTHUSI DJIEKTPOHA?

4. KakoBa momkHa ObITh KUHETHMYECKas dHepruss 1 MpoTOHA B
MOHODHEPTETUYECKOM ITyYKE, HMCIOJIb3YEMOIO I HCCIECIOBAaHHS CTPYKTYPBI C
NUHERHBIMY pasmepamu [ = 10713 cm?

5.AKTUBHOCTb 4 HEKOTOPOro M30Tona 3a Bpems ¢ = 10 cyT yMeHbIINUIIACh Ha
20%. OnpenenuTs nepuo noiypacnaga 71,2 3Toro u30Tomna.

6.0npenenuTh SHEPIUI0 CBA3U SJipa U €ro YACIbHYIO DHEPTUI0 CBA3U IS
snementa *%Cs.

7. BBIUMCIIUTE SHEPTHIO AaepHOl peaktmu 2 Al n —» ' Mgdg- 'p. 1

8.MoiipHas Ttemnoemkocth Cm cepeOpa mpu Temmeparype I = 20 K
9



okazanack paBHou 1,65 JIx/(MonbseK). BeramcnuTe mo 3HAYEHUIO TETUIOEMKOCTH
XapaKTEPUCTUUECKYIO Temrneparypy @p. YcnoBue T << @p CUUTATh BBIIOJIHEHHBIM.
Bapuanr 4

1.JlaBeHue cBeta, MPOU3BOAMMOE Ha 3€PKAIbHYIO IIOBEPXHOCTH, p = 5 Mlla.
OnpenenuTh KOHIIEHTPALMIO 7o POTOHOB BOJIM3H MOBEPXHOCTH, €CIIH JIMHA BOJHBI
CBETa, MaJarouIero Ha MoBepXHOCTh A = 0,5 MKM.

2.0npenenuTh U3MEHEHHE SHepruu AE 3JIEKTpOHA B aTOME BOJIOPOJA MpPH
M3JIy4eHHH aTOMOM (pOTOHA C YacTOTOM v = 6,28+10™ '

3.Haiitu nnuHy BOJIHBI 1€ bpouns s mpoTOHA, MPOLIEAIIEr0 Pa3HOCTh
noteHuuanos 1000 kB.

4. Mcnonp3yss COOTHOLIEHWE HEOMNPEIEIECHHOCTEH, OLEHUTh IIUPHUHY [
OJIHOMEPHOTO TOTEHIUAJIBHOTO SIIMKa, B KOTOPOM MHHUMAJIbHASI JHEPTHs
AeKTpoHa Emin= 10 3B.

5.0npenenuTb Maccy m HU30TOMNA B1T, susmeromero aktuBHocth A = 37 I'Bk.

6.Bec HeliTpanbHoro aroma usorona auTus ' Li pasen 37,01601, onpenenurs
MaccChl HOHOB JIUTHUS: ofHo3apsaanoro ( 3Li )", aByxsapsaHoro
(7 Lsi )" n tpexsapamuoro (’Lis)"™.

7. BBIYMCIIMTB SHEPTUIO AepHON peakun > Sigt n— 3 Pis+! po.

8. Berancnuts (o Jlebaro) yaenpbHy0 TEMI0eMKOCTh XJIOPUCTOTO HATPUS TPU
temmeparype 7 = Op/20. YcnoBue T << @p cuyuTaTh BBHITIOJTHCHHBIM.

Bapuanr 5
1.Ha paccTostHu# 7 = 5 M OT TOY€UYHOTO MOHOXPOMATHYECKOTO (4 = 0,5 MKM)
M30TPOIHOTO MCTOYHMKA PACookeHa miomanka (S = 8 MM? ) IepneHauKyISPHO
najamuM nydkam. Onpenenutb 4yucio N GOTOHOB, €KECEKYHIHO MaJaloninx Ha
wiomaaky. MougHocts u3nyuyenus P = 100 Br.

2.Bo ckombko pa3 u3MEHWTCS Tepuoj] 1 BpalIeHHsl 3JIEKTPOHA B aTOME
BOJIOPO/Ia, €CJTU TIPH MEPEX0/Ie B HEBO3OY)ICHHOE COCTOSTHUE aTOM M3Ty4ui1 POTOH
C JUIMHOM BOJIHEL A = 97,5 HM.

3.BBIUMCINTD IMHY BOJHBI A€ BpOWIIS TSI MOJIEKYJIBI a30Ta, ABUKYLICUCS
CO CpPEOHEN CKOPOCTHIO, COOTBETCTBYIOIIIEW KOMHATHOM TEMIEPATYPE.

4. Anpda-yacTuiia HaxOAUTCA B OECKOHEYHO TJIyOOKOM, OIHOMEPHOM,
MPSIMOYTOJIBHOM MMOTEHIIHAIbHOM SIIITUAKE. Ucnonb3ys COOTHOILIEHHE
HEOIpeAeICHHOCTEN, OIEHUTh MUPUHY [ SIIUKA, €CJIU W3BECTHO, YTO MUHUMAJIbHAS
sHeprus anbda-4acTuibl Emin= 8 M3B.

5.Haiitu cpemHIO TPOJOIDKUTEIHHOCTh JKU3HU 7 aTOMa PaJIMOAKTHBHOTO
n3ortomna xkodanbra * Cor

6.VICIIONB3ys U3BECTHBIE 3HAUYEHUS MAacC HEUTPaNbHBIX aTOMOB | H,
1H, '%C u amekTpoHa, OIpeenuTh Maccsl IPOTOHa, AeHTpona u sagpa %C. 1

BBIYMCINTE DHEPTUIO AAEPHOM PEaKIUU 2 H +5Li— 2*Hei+ ! n.
8.Beruncnuth o Teopun Jlebast TemioeMKocTh MHKa Maccor m = 100 r npu
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temriepatype 7 = 10 K. [IpuHATh 1)1 HUMHKA XapaKTEPUCTUYECKYIO TEMIEPATYPY
Hebas Op= 300 K u cuutats ycnoBue 7 << @pBbIIIOJTHEHHBIM.

Bapuanr 6

1.Ha 3epkanbHyt0 MOBEPXHOCTH MO yriaoM a = 60° K HOpMaJli MafaeT My4oK
MoHOXpomaTthueckoro cera (4 = 590 um). [InoTHOCTH MOTOKA SHEPTUH CBETOBOIO
nyuka ¢ = | kBr/M?. Onpenenurts [aBleHHE p, NPOU3BOAMMOE CBETOM Ha
3€pKaJIbHYIO IOBEPXHOCTb.

2.Ha ckoyibKO H3MEHWIACh KHHETHYECKash JHEPrusi 3JIEKTPOHA B aToOMe
BOJIOPO/Ia TIPU U3TyYE€HUN aTOMOM (POTOHA C ITMHOM BOJHBI A = 435 HM?

3. /InuHa BonHbl ae bpoitna s snexktpoHa paBHa 1,3 HmM. OnpenenuTts
CKOPOCTb 3JIEKTPOHA.

4.CpenHee BpeMs KU3HUA aTOMa B BO30YKIEHHOM COCTOSTHUU COCTABIISICT
At = 10® ¢. TIpu mepexoze atoMa B HOPMAJIbLHOE COCTOSHUE UCITYCKAaeTCs (DOTOH,
CpeaHsisl JJIMHA BOJHBI KoToporo paBHa 600 HM. O1ieHUTh MUpUHY AL U3TydaeMou
CHEKTPAJIbHOW JIMHUHU, €CIM HE TMPOUCXOJUT €€ YIIUPEHUs 3a CyYeT APYIrHux
IPOLIECCOB.

5.CYeTUHK 0-4acCTHll, YCTAHOBJIEHHBIN BOJIM3U PaIMOAKTUBHOTO U30TOIA, IPU
nepBoM u3MepeHuu peructpuposan N1 = 1400 yacTuil B MUHYTY, a 4epe3 Bpems f =
4 4 — tonbko N2 = 400. Onpeaenuts nepuoa noiaypacnaaa 712 u30Tona.

6.Macca o-uactuupl ( sgpo reams “He ) paBma 4,00150 a. e. M.
Onpenennuts Maccy HEMTPaJIbHOTO aTOMA TEJIHSL.

Onpenenuts SHEpruio aaepHoii peakuun *Be+?H - "B &ln o

8.00pazen; maraus maccoir 50 r HarpeBaercs ot 0 mo 20 K. Ompenenuts
TEIUIOTY, HEOOXOAMMYIO JUis HarpeBaHus. [IpuHATH XapaKTEpPUCTUYECKYIO
temneparypy Jebas mna maraus 400 K u cuurate ycmoBue 7 << 6b
BBITTOJIHEHHBIM.

Bapuant 7

1.CBeT majaeT HOPMAJIBHO HA 3€PKAJIbHYIO NMOBEPXHOCTh, HAXOMSIIYIOCS Ha
pacctostHu » = 10 cM OT To4YeyHOro H30TpomHOro wusnyvarens. Ilpu kakoi
MOIIHOCTU P u3iyyartens JaBjeHUe p Ha 3epKajJbHYI0 OBEPXHOCTh Oy/I€T paBHBIM
1 mI1a?

2.B kakux mpenenax A/ OJDKHA JiekaTh JAJIMHA BOJH MOHOXPOMAaTHYECKOTO
CBeTa, YTOOBI NMPHU BO30YKJIEHUHU aTOMOB BOJIOPOJia KBAaHTAMH 3TOI'0 CBETA PaIUycC
72 OpOUTHI DJIEKTPOHA yBenuuuics B 16 pas?

3.Ckopocth 35ekTpoHOB paBHa 0,8ec. Haittu anuHy BosHBI Je bpoiis
3JIEKTPOHOB.

4. JIns mpuOIMKEHHON OIIEHKM MHHHMAJIbHOW HEPIHM JJIEKTPOHA B aTOMe
BOJOPOJAa MOXHO MNPEANOJ0XKUTh, YTO HEONPEAEIEeHHOCTs Ar paguyca r
AJIEKTPOHHOM OpOWTHI M HEOMPEACIIEHHOCTh Ap MMITyJbCca p 3JIEKTPOHA Ha TaKOM
OpOUTE COOTBETCTBEHHO CBS3aHBI CICAYIONUM oOOpaszoMm: Ar = r u Ap = p.
Hcnonw3yst 3Tu CBSA3M, a TAKXKE COOTHOLICHUE HEOMPEACIICHHOCTEN, HAUTH
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3HAQUEHUE paauyca >SICKTPOHHOU OpPOUTHI, COOTBETCTBYIOLIETO MHHUMAJILHOMN
DHEPI'UH IEKTPOHA B aTOME BOAOPOLA.

5.B0 CKOJILKO pa3 yMEHBIIUTCS aKTUBHOCTh u3oTomna > P yepes Bpems ¢ = 20
cyT?

6.0OnpenenuTs AedeKT MacChbl U DHEPIHIO0 CBA3M sJlpa aToMa TSHKEJIOTo
BOJIOPOJA.

7.0mpenenuTsh SHEPruio AaepHoi peakuun  °Lizs+ 2H1— *He+ *He.,

8.Beruncnuts mo Teopum [lebasi yAenbHYI0 TEIIOEMKOCTh cepedpa mpu
temneparype 8 K. Cuurare ycnoBue 7 << Gp BBIIOJIHEHHbIM U TNPUHATH IS
cepebpa Op= 225 K.

Bapuant 8

1.CeT ¢ miuHOM BOJHBI A = 600 HM HOpPMaJbHO MajaeT Ha 3€pPKaJbHYIO
NOBEPXHOCTh U MPOU3BOAUT Ha Hee naBieHue p = 4 mklla. Onpenenuts yucino N
GoToHOB, magaromux 3a Bpems ¢ = 10 ¢ Ha miomans S = 1 MM? 3TOM MOBEPXHOCTH.

2.B  o0aHO3apsAIHOM HOHE JUTHS JJIEKTPOH Mepemen C 4YEeTBEPTOro
HHEPreTUYECKOro ypOBHsS Ha BTOpoil. Omnpenenuthb IJIUHY BOJHBI A W3IIy4EeHHS,
UCITYyLIEHHOTO HOHOM JIUTHS.

3. KOpOTKOBOJIHOBass TIpaHULA PEHTITEHOBCKOro cmekrpa 0,2¢10710 .
Onpenenuth JJIMHY BOJHBI J¢ bpoilns st 31eKTpoHOB, OOMOapIupyOIIUX
AHTUKATOJ.

4. MOHORHEPreTUYECKU MyYOK 3JIEKTPOHOB BBICBEUMBAET B LIEHTPE JKpaHa
5JIEKTPOHHO-Ty4€BOM TpPyOKM maTHO pamuycom » =~ 107 cm. Iloab3yscek
COOTHOLIEHUEM HEOIPEAECICHHOCTEN, HANTH, BO CKOJIBKO pa3 HEOIIPEAEIIEHHOCTh
Ax KOOpIMHATBHI 3JEKTPOHA HA 3KpaHE B HAINPABIEHUU, NMEPHNEHIAUKYISIPHOM OCHU
TpyOKH, MEHbBIIIE pa3Mepa » msATHA. JIuHy L 31eKTpOHHO-Ty4YeBOM TpyOKH MPUHATH
pasHoi 0,50 M, a yckopsitoniee 37aeKTpoH HamnpsbkeHue U — paBHbiM 20 kB.

5.Ha CKOJIbKO IPOLIEHTOB yMEHBIINTCS aKTMBHOCTh M30TONa upuaus 2 Ir 737a
Bpems = 15 cyT?

6.Kakoe KOJMYECTBO JHEPruM OCBOOOJUTCA TMPU COEAUHEHUU OJIHOTO
IIPOTOHA U JIBYX HEUTPOHOB B ATOMHOE S]IpO?

OnpenenuTts SHEPTUIO saepHoi peakiun 3Li+%He — "B+ 'n. o

8. MonspHas TermaoeMKocTh MoiuboaeHa npu temmneparype 20 K pasna 0,6
JIx/(MonbeK). BerauciauTe xapakTepucTHUYECKYO Temrneparypy ebas. Yciosue T
<< @)p CUUTATH BHIIIOJTHEHHBIM.

Bapuanr 9
1.Ha 3epKaibHyI0 MOBEPXHOCTH ILIOMAAbI S = 6 cM? IafaeT HOPMAIIbLHO
noTok uznydyeHuss @.= 0,8 Bt. Onpenennts gaBieHUE p U CUIy JaBlIeHUS [ cBeTa
Ha 3Ty MOBEPXHOCTb.
2.0JIEKTPOH B aTOME€ BOJOPOJA HAXOJHUTCS HA TPETHEM SHEPreTUYECKOM
ypoBHE. OnpeaenuTb KHHETUYECKYIO 1, TOTEHIMAIBbHYIO /] U MOJIHYI0 £ 3HEpPruro
aneKTpoHa. OTBET BBIPA3UTH B AJIEKTPOH-BOJIBTAX.
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3.Boruncnute anuHy BOJHBI 1e bpoiins ang snexTpoHa 001anaromero
KHUHETUYEeCKOU 3Hepruei 1 3B.

4.Cpennee BpeMms XU3HU Af aToMa B BO30YXIEHHOM COCTOSIHUM COCTaBJISIET
okos10 10 ¢. IIpu nepexome aromMa B HOPMAJIBLHOE COCTOSHHME MCITyCKaeTcs (OTOH,
cpedHsis JyIMHAa BOJIHBI 4> KoToporo paBHa 400 HM. OIEHUTH OTHOCHUTEIBHYIO
mUpuHy AA/A U3ydaeMoil CIIeKTpaJIbHOM JIMHUM, €CJIM HE TPOUCXOAUT YIIUPECHUS
JIMHUY 32 CYET JIPYTUX MPOLECCOB.

5.0npenenuts yucio N siaep, pacrnajaloimuxcs B TeueHue BpeMenu: 1) 1= 1
MUH; 2) £,= 5 CyT, - B paanoakTUBHOM m3otorne dochopa 2P misaccoit m = 1 mr.

6.0npenenuTh yIeabHYK SHEPTUIO CBA3U (T. €. CPEIHIOK DHEPIUI0 CBS3H,
NPHUXOISIIYIOCS Ha OJIMH HYKJIOH) simpa 2 C. ¢

OnpenenuTh SHEPTUIO sAaepHol peakiun 'L+ 'H—> "B+ 'n. o

8.0mpenenuTh TEIIoTy, HEOOXOAUMYIO JIJIsi HarpEBaHMS IBYX MOJIEH HUKES
oT 20 mo 30 K. Ilpunath xapakTepucTHUeCcKyro Temmepatypy Jlebas mias HuKes
450 K n ycnoBue T << @p CUMTATH BBIIIOJTHEHHBIM.

Bapuanr 10

1.ToyeuHbli HCTOYHMK MOHOXpomaTuueckoro (4 = 1 HM) wu3IyuyeHus
HAXOJUTCA B IEHTpe chepuyecKkodl 3auepHEHHOM KoyObl paaumycomM R = 10 cwm.
OrnpenenuTs CBETOBOE AABJIEHUE p, MPOU3BOJANMOE HAa BHYTPEHHIOIO MOBEPXHOCTH
KOJIOBI, €CJIM MOIIHOCTh McTOYHHKA P = 1 kBT.

2.DOTOH BBIOMBAET W3 aroMa BOAOPOJA, HAXOMSIIETOCs B OCHOBHOM
COCTOSIHUH, JIEKTPOH ¢ KuHeTndeckoil snepruend T = 10 3B. Onpenenuts 3HEpruto
E ¢potona.

3.0npenenuth JUIMHY BOJHBI 1€ bpoilyii Uil o-4acTUL, MPOLIEIIINX
pazHocTh noteHumanos: 1) 200 B; 2) 100 xB.

4. ]1ns mpuOIMKEHHONW OIICHKM MUHUMAIBbHON SHEPTHH SJEKTPOHA B aToOMe
BOJOPOJa MOXXHO HPEANOJIOKUTh, YTO HEOINPEAENICHHOCTh Ar paauyca r
AJIEKTPOHHOM OpOUTHI M HEOMPEACIEHHOCTh Ap HMITyJbCca p 3JIEKTPOHA Ha TaKOM
OpOUTE COOTBETCTBEHHO CBS3aHBI ClEAyIOUUM oOpazoMm: Ar = r u Ap = p.
Hcnonb3yst 3TU CBA3M, a TAaK)KE€ COOTHOILLIECHHE HEOIMPEAECIECHHOCTEH, ONMPENEIUTh
MHUHHMMAaJIbHOE 3HAYEHUE SJHEPTUU Tmin IIEKTPOHA B ATOME BOAOPOJA.

5.3 ka)X10ro MUJUTMOHA aTOMOB PAAMOAKTUBHOTO M30TOMA KAXKIAYH CEKYHIY
pacnanaercs 200 aromoB. OnipenenuTs Nepro/ noiaypacnaaa 712 u30Tona.

6.OHEprusl CBSI3U SAPA, COCTOSALIEIO U3 JBYX IPOTOHOB M OJTHOIO HEUTPOHA,
paBHa 7,72 M»aB. OnpeaenuTs MacCy HEUTPaIbHOTO aTOMa, UMEIOIIETO 3TO SIAPO.

7.0MpeIeNuTh SHEPTHIO AnepHoi peakuuu  *oCa + 1H — 410K + %, He.

8.Boruncnuth mo teopuu Jlebas ynenpHyH TEIMJIOEMKOCTh T'€pMaHMs TpU
temneparype 20 K. IIpunsare anst repmanuss Op = 370 K u ycnoBue 7 << 6Gb
CUUTATh BBIMOJIHEHHBIM.
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5. Kputepun omeHku pacdeTrHo-rpaduyeckoii padorsl u
THUIIOBbIE OIIMOKY NPH ee BbINOJTHEHUM.

Kputepuu onienku pacuetHo-rpaduyeckoil paboTh:

- OLIGHKAa «3a4TEHO0» BBICTABJsIETCS OOydarolmeMycs B TOM Clydae,
€CJIM BCE 3aJ]aui PEIEHBI, K 3aja4aM [IPUBEACHbI MTOSCHEHUS;

- OIICHKa «HE 3a4T€HO» CTAaBUTCA B TOM Cllydae, €ClHM Kakas-Tuoo
3ajja4a OTCYTCTBYET WJIM MPHUBEACHBI HEIOCTATOYHBIC TOSCHEHUS K PEIICHUIO
3a/1aqm.

[Ipy BbIMONHEHUU pacueTHO-rpaduyecKkoil paboThl MO (U3HKE YaCTO
BCTPEUAIOTCA CIEIyIOIINE OIUOKU:

1. He cobmtonens! mpaBuiia opopMIIeHUS pacueTHO-TpadhuIeCcKor paboTHI.

2. He Bwimepkana CTpyKTypa pacyeTHO-rpapuyeckoil  paboThI
(oTcyTcTBYeT OMOMMOrpaduuecKuil CMCOK, TCOPETUYECKAst YacTh K 3a/1a4e | T.
1.).

3. He yxa3anbl eJMHUITBI U3MEPEHHUS IOTYUYEHHBIX PE3yJIbTATOB.

4. B 3amaue OTCYTCTBYIOT BBIBOJIBI HIIM COJEPKUMOE BBIBOJIOB K 3a/1a4ue
HEKOHCTPYKTHBHEI.

5. OtcyTcTBUE TOTOBHOCTH 00YYaIOIIErocsi OTBEYaTh HA TEOPETUUECKHUE
BOTIPOCHI, SIBJISIOIINECS OCHOBOM /ISl pELICHHUS 3a/1a4H.

6. 3amaHue Ha pacyeTHO-Tpaduueckyro pabOTy BBHIIIOJIHEHO HE IO
CBOEMY BapHaHTY.

6. Pexomenayemas iureparypa

OcHoBHas TUTEpaTypa

Mexanuka, MONeKyJIsipHast (Pr3rKa ¥ OCHOBBI TEPMOJAMHAMUKH : y4eOHOE TTocoOune
JUUIS1 BBITIOJTHEHUS JJabopaTtopHbIX padoT / B. A. Anapees [u ap.] ; moxa pen. B. B.
CamapuHna. - Ueboxkcaps! : UITH (p) MI'OVY, 2010.

OnTHKa ¥ KBaHTOBas (hr3HKa : yueOHOE MocoOue NSl BBIMOIHEHUS 1a00paTOPHbIX
pabot/ B. A. Aaapees [u np.] ; moxa pea. C. M. Kazakogsa. - Uebokcapsl : UITU (d)
MI'OY, 2010.

Camapun, B. B. AtomHas u sinepHast pusmuka : yued. mocodue 11 BEITIOTHEHMS
naboparopubix padot / B. B. Camapun. - Ueboxkcaps! : UITU (¢) MT'OY, 2012.

Tpodumona, T. 1. Kypc busuku [Tekct] : yueb. mocodue s By3oB / T. U.
Tpodumosa. - 14-e uzn., crep. - M. : Akagemus, 2007. - 559 c.

Jemumuenko B. 1. ®usuka [DnekTpoHHbI pecypce] : yueonuk / B.U. Jlemumuenko,
N.B. lemuauenko. — 6-¢ uzj., nepepad. u gorn. — M. : UHOPA-M, 2016. — 581 c.
- Pexxum noctymna : http://znanium.com/bookread2.php?book=469821
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JlononHuTeNbHAS TUTEPATYPA

UepTos, A. I'. 3amaunuk no ¢usuke : yueoHoe nocodue / A. I'. Yeprtos, A. A.
Bopoo6neB. - 5-¢ u3a., nepepad. u gor. - M. : Beici. mik., 1988.

Tpodumona, T. 1. COopHUK 3a71a4 110 Kypcy (DU3UKH C PEHICHUSIMU : yueOHOe

noco6ue st By3oB / T. U. Tpodumosa, 3. I'. [1aBnoga. - 7-¢ uza., crepeoturr. - M. :

Brrcm. mk., 2006.

Xapynsik B. I'. Kypc ¢usuku [Dnextponnslii pecypce] : yued. mocodue / B.I'.
XaspyHnsik. - M.: HUL] UTH®PA-M, 2014. - 400 c. - Pexxum gocryna :
http://znanium.com/catalog.php?bookinfo=375844

ITepunonuka

Hayka u XKu3Hb[D5neKTpoHHBINA pecypc| :Hay4YHO-TTOMYJISIPHBINA KypHAJ / TJI. pe.

Jlozosckas E.JI. — M.: Hayka u xwu3nsb, 2018. — Pexxum goctyna:
https://biblioclub.ru/index.php?page=journal red&jid=430673

Becthuk BI'Y. Cepus 1. ®usuka. Marematuka. MapopmaTika [DneKTpOHHBIN

pecypc| :Hay4dHO-TeOpeTUUIECKUH KypHal / benopycckuii rocynapcTBEHHBIN
yHUBEpPCUTET. - Pexxum nocryna: https://e.lanbook.com/journal/2495#journal name

6. Ilepeuennb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEpPHET», HEOOXO0AMMBIX Jis1 Hanucanus PI'P

1. TIpodeccunonanbhas 6a3a TaHHBIX U
MH(OPMALIMOHHO-CITPABOYHBIE CHCTEMBI

Nudopmanust o mpaBe COOCTBEHHOCTH
(pEKBU3UTHI IOTOBOPA)

Accoumanusi H”HXXEHEpPHOT0 00pa3oBanus Poccun
http://www.ac-raee.ru/

CoBepIlieHCTBOBaHUE 00pa30BaHUs U
I/IH)I(eHepHOI\/'I ACATCIIBHOCTHU BO BCEX UX
MPOSIBJICHUSX, OTHOCSIIIMXCS K y4eOHOMY,
Hay‘-IHOMy nu TeXHOJIOFI/I‘-IeCKOMy
HAIPABJICHUSAM, BKITIOYAs MPOIIECCHI
[IperoJaBaHusl, KOHCYJIbTUPOBAHUs,
UCCIICIOBAHMSI, pa3pabOTKN WHKCHEPHBIX
pelIeHul, BKIItoUasi HeTera3oByIo OTpaciib,
TpaHcdepa TEXHOJIOTHIA, OKa3aHUs IIIMPOKOTO
CHEeKTpa 00pa3oBaTeIbHBIX YCIYT,
obecreyeHus cBs3el ¢ 0OIIECTBEHHOCTEIO,
IIPOU3BOJCTBOM, HAYKOW U MHTErPALIVU B
MEXTyHapOJHOE HAYYHO-00pa30BaTeIbHOES
MPOCTPAHCTBO.

CBOOOJTHBIN TOCTYT

Hay4JHasl 3JieKTpoHHas oubnroteka Elibrary
http://elibrary.ru/

Hayunas snekTponHas 6ubnrorexa
eLIBRARY.RU - 510 KpynHeummit
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1. TlpodeccuonanpHas 6a3a qTaHHBIX U
UH()OPMAIIMOHHO-CIIPABOYHBIC CHCTEMBI

WNudopmanus o nmpaBe COOCTBEHHOCTH
(pEKBU3UTHI IOTOBOPA)

poccuiickuii nHpopMaIMOHHO-
aHAJIUTUYECKUI OpTall B 00JIaCTH HAYKH,
TEXHOJIOTUH, MEAULIMHBI 1 00pa3oBaHus,
coJiepKaluil pedepaTsl U MOJIHbIE TEKCTHI
Oosee 26 MITH Hay4YHBIX CTaTeH U
nyOMKanuii, B TOM YHUCIIE JIEKTPOHHBIE
Bepcuu 6osee 5600 poccHiickux Hay4HO-
TEXHUYECKUX JKypPHAJIOB, U3 KOTOPBIX OoJee
4800 »ypHaJIOB B OTKPBITOM JOCTYIIE
CBOOOJTHBIN TOCTYT

®enepanbHbiil nopran «Poccuiickoe
oOpazoBaHue» [ DIEKTPOHHBIN pecypc] —
http://www.edu.ru

®enepanbubii nopran «Poccuiickoe
00pa30BaHUE» — YHUKAJIbHbBII HHTEPHET-
pecypc B cepe 00pazoBaHUS U HAYKH.
EsxenHeBHO MyOIMKYyeT caMble aKTyaIbHbIE
HOBOCTH, aHOHCBI COOBITHIA,
MH(POPMALIMOHHBIE MaTepHalIbl AJIs IUPOKOTO
Kpyra uurareneil. ExxeHeenpHo Ha nmopraie
pa3MeIaoTCs SKCKIIIO3UBHBIE MAaTepUAIbI,
UHTEPBBIO C BEAYLIUMHU CHEIUATHCTAMH —
IelaroraMu, IMCUXoJI0raMu, Y4eHbIMH,
penopTaxu U aHAJTUTUYECKUE CTAThU.
YuTaTenu noyyyaroT 10CTyN K HOpPMaTUBHO-
npaBoBoi 6aze chepbl 00pa3oBaHUs, OHU
MOTYT MOJIb30BATHCS CAMBIMU PA3JIMYHBIMU
NOJIC3HBIMU CEPBUCAMHU — TAKUMH, KaK
OHJIAMH-TECTUPOBAHUE, ONIPOCHI IO
aKTyaJbHBIM TEMaM H T.JI.
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NPUJIOKEHMUE 1
MHMHHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA30BAHUSI POCCUIICKOM ®EJEPALIINN
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YYPEKJIEHUE
BBICLLHET'O OBPA3OBAHUS
«MOCKOBCKHWM MNOJUTEXHUYECKUI YHUBEPCHUTET»
YEBOKCAPCKUM MHCTUTYT (PUJIUAJT) MOCKOBCKOI'O HOJUTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa UndpopMaIMOHHLIX TEXHOJIOTHH, DJICEKTPOIHEPIreTHKH U CHCTEM VIIPABJCHUS

PACUHETHO-ITPAOHNYECKAS PABOTA
no aucuumianae «OPU3UKA»

HaumenoBanue TeMbl

Beimonnun: cryneHT  Kypca
3a04YHOTO OT/JECJICHUS
10 HAMPABJICHUIO

D.N.0.

Hayunb1i1 pyxkoBOAUTENS:

JOJKHOCTb, 3BAHHC

O.N.0.

Onenka

Jata « » 2022r.

YeOokcapsl 2022
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