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Meroauueckue ykazaHusi pa3padoTanbl B cooTBeTCTBUU ¢ TpeboBaHusiMu ®I'OC BO no
HarnpasjaeHuio noaroToBku 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEICTBA

ABTOp CamMmcoHoB Anekcei MI/IXE[ﬁJIOBH‘I, CT.IIPCIIOAABATEIIb KaQIZCZ![QBI HH(]}O[!M&!!I/IOHHLIX

TE€XHOJIOTUH, 3JEKTPOIHEPTETUKHU U CUCTEM YIIPABJICHUS

Meronuueckue peKoMeHIaluu 0A00peHbI Ha 3acenannu kadeapsr MadopmMamoHHbIx
TEXHOJIOTUMN, SIEKTPOIHEPTETUKN U CUCTEM YIPABICHUS

(mpotokoit Ne 10 ot 14.05.2022 1.).



1. Heas pacyerHO-rpaduyeckoii padOTbI - BBIIBUTh 3HAHUS
CTYJIGHTOB OCHOB (DM3MKH, MPOU3BOAUTH PACUETHI, MPUBHUTH OOYYAIOIIMMCS
HABBIKA CAMOCTOSITEIbHON pabOThl C MPUMEHEHUEM MATEeMAaTHUYEeCKIUX METOJIOB.

B xone BblloOnHEHUS pacueTHO-Tpaduyeckod paboThl OO0ydarOUTUKCS
JIOJKEH MPOSIBUTh YMEHUE CAMOCTOSITEIBHO paboTaTh ¢ yUYEOHOU JIMUTEpaTypoH,
IPUMEHSATh TEOPETUUECKUE 3HAHUS JJIs PELIEHUs 3a]]a4 U aHaJIu3a KOHKPETHBIX
JAHHBIX.

PacuetHo-rpaduyeckas paboTa 10KHA OBITH BBINIOJHEHA U MpEJCTaBlIeHa
B CPOK, YCTAHOBJICHHBIN rpagukoM yueOHOTo Ipolecca.

BoinosiHeHne pacyeTHO-rpaduueckoil padOThl BKJIIOYAET CIETYIONINE
JTaIbI:

e O03HAKOMIJIEHHE C MPOrpaMMON NUCUUIIIUHBI «DU3UKa», METOAMUYECKUMU
PEKOMEHIALIMSMU IO BBIIIOJHEHUIO PaCYETHO-Tpaduueckor paboThl;

o mpopabOTKa COOTBETCTBYIOUIMX pa3nenoB ¢ui3uku: «Onmuka u
Keanmosas  uzukay u «Amomnas u sA0epHas  Quzukay  TO
PEKOMEHIOBAaHHOM yueOHOM JTUTEpaType, KOHCTIEKTaM JICKIIUH;

e BBIIIOJIHECHHUE PACYETOB C IPUMEHEHUEM OCBOEHHBIX METOJIOB.
3aBepmieHHas paboTa TPEACTABISCTCS JJIS TPOBEPKH Ha Kadeapy

[IPENOJABATENI0 B YCTAHOBJIEHHbIE yUeOHbIM rpadukoM cpoku. Cpok MpoBEpKH
He Oosiee 5-7 nueil. IlpenopaBaTenb MPOBEpPSET KayecTBO padOTHI, OTMEYAET
MOJIOXKUTENIbHBIE ~ CTOPOHBI, HEJOCTAaTKU pabOThl W  OLIEHMBAEeT  €e.
OOyuaroiuecs, He TOATOTOBUBIINE PaCYETHO-TpapuUECcKyto padboTy, K 3a4eTy U
9K3aMEHY HE JI0IyCKaITCS.

2. Bbi0op BapuaHTa M CTPYKTYPA pac4yeTHO-rpapuueckoi padorsl

3amanus ISt pacueTHO-TpadUIeCcKuX pabot COCTaBJISIOTCS
IperoaaBaTeyieM, KOTOPHIM BeAeT MaHHYIO TUCIHUIUIMHY, W YTBEPKIAIOTCS
Kadeapoi.

Homep  Bapuanta  pacuerHo-rpaduyeckoi  paOOThl  BbIOMpaeTcs
oOyyJarorumcs o nocieaHeit nudpe B mudpe HoMepa 3a4eTHON KHUKKU. Tak,
HampuMep, eciau nociennsss mudpa mudpa 1, To 0OyJarOMIHMIACS BBIMOTHIET
pacueTHO-Tpaduueckyro padoty mo Bapuanty Ne 1.

[To sTromMmy HOMepy W moO Tabmwie BapwaHToB (Tabmumbl | u 2)
HaxOJTCS 3a1a4u, KOTOPBIE JOJIKEH PEUIUTh CTYCHT.

Tabmura 1

3agaun Bapuant
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Hampumep, ecinn Homep 3adetHod kHMKKUA 803681 u mo yueOHOMY
IUIaHy HEOOXOIMMO BBITIOJIHUTG § 3a/1a4.

3aaHus BBIMOIHSIOTCA B T€UEHUE 3-TO CeMecTpa.

[Ipu  BBIMOTHEHWW  pacyeTHO-rpaPUYECKOl  pabOThl  HEOOXOIUMO
NPUAEPKUBATHCS CIEAYIOIICH CTPYKTYPBHI:

o TUTYJIBHBIU JIUCT;

* BBEJICHUE;

e pacyeTHas YacTh;

¢ 3AKJIIOYCHHUE;

o CIIUCOK MCITIOJIb30BAHHOM JIUTEPATYPHI.

TuTyJbHBIA JHCT SBISICTCS MEPBOM CTpaHUIEH pacueTHO-TpadudyecKon
paboter. Ob6paserr ero opopmieHus npuseaeH B [IpunoxxeHun.

Bo BBenennu conepxarcs oOume cBeeHus o BeinoaHeHHon padote (0,5-1 c).
B pacueTrHoii yacTM 00ydYarolmuics JAOHKEH MOKa3aTb YMEHUE MPUMEHSTh
MaTeMaTUYECKUEe METOJbl PacyeTOB, PACCUUTHIBATHL HEOOXOAUMBIE JaHHBIC,
nenaTh Ha UX OCHOBE apryMEHTHUPOBAHHBIE BBHIBO/IBI.

VYcnoBus 3a71a4 B paCu€THON YaCTH JIOJKHBI OBITh MPUBEJECHBI TTOJTHOCTHIO.
Pemenue 3agau ciienyeT conmpoBOXKAaTh pa3BEPHYTHIMU pacyeTaMH, CChUIKaAaMU
Ha MaTeMaTu4eckue (OpMyJibl, aHAJTU30M U BBIBOJAMH. 3aJaud, B KOTOPBIX
JaHbl TOJIBKO OTBETHl 0€3 TMPOMEXKYTOYHBIX BBIYMCICHUW, CUHTAIOTCS
HEpEUICHHBIMU.

CrnenyeTr oOpaTuTh 0CO00€ BHUMAHHUE Ha BBIBOJIBI, KOTOPHIE JIOKHBI OBITH
000CHOBAaHHBIMH, TOATBEPKIATHCA MPEABAPUTEIHLHBIM aHAIU30M ITU(POBOTO
MaTepHaia.

B 3akirouenun pacuetHo-rpadpuueckoit padbotsl (1 c¢.) B kpatkoit popme
PE3IOMUPYIOTCS PE3YJIbTaThl pa0OTHI.

[locne 3akiroyeHUs TMPUBOJIUTCS CIUCOK JUTEPaATyphbl, BKIHOYAIOIIUMA
TOJBKO T€ WCTOYHUKH, KOTOphIE OBLIM MCIOJIb30BaHBI MPU BHITIOJTHEHUU
pacueTHO- Tpaduyeckoil pabOThl U Ha KOTOPHIE UMEIOTCS CCBUIKH B TEKCTE
paboTHI.

[Ipu onucaHuu IUTEPATyPHBIX UCTOUHUKOB HEOOXOIMMO yKa3aTh:

o (haMUIINU ¥ UHULIUAJIBI aBTOPOB,;

¢ Ha3BaHKME KHUTU, COOPHUKA, CTATHHU;

¢ MECTO U3/IAHUS;

¢ U3/1aTEJIbCTRO;

o TOJI U3JIAHUS;

¢ KOJIMYECTBO CTPAHUI] MJIM KOHKPETHBIE CTPAaHUIIBI (TTOCTIEAHUE B
CJIy4ae CChUIKHM Ha CTAaThIO WJIU CTATUCTUYCCKUN COOPHUK).

Crangaptaplii  (opMaT OMUCAHWS WCTOYHUKOB TIPUBENIEH B CIHCKE
JUTEpaTypHhI.

3. TpeboBanus Kk 0opopMiIeHUIO pacueTHO-TPpadpuIecKoil padoThI

[Ipu  odopmnenun  pacueTHo-rpaduueckoir  pabOThl  HEOOXOIUMO
PYKOBOJICTBOBATHCS CJIEIYIONTUMU TPEOOBAHUSIMHU:



1. O6bem paGotbl - 5-10 crpaHul TeKCTa Ha CTAHJAPTHBIX JIUCTaX
dbopmara A4, HaOpaHHBIX Ha KOMIIBIOTEPE C HCIOJIB30BAHUEM TEKCTOBOTO
peaakTopa UM BPy4YHYIO (MMCBMEHHO), TaOJIMYHOIO IMpOIleccopa WM JIPYTUX
MPOrpaMMHBIX CpencTB (pa3mep mpudra - 14 myHKTOB, HHTEpBAI - 1,5).

2. CrpaHuubl JODKHBI OBITH MPOHYMEPOBAaHbl M HMMETh IOJs ClIeBa U
CIpaBa He MeHee 25 MM JUIsl 3aMeUaHuil IperoaBaTessi-KOHCYIbTaHTa.

3. B TekcTe He TOKHO OBITH COKPAIIEHUH CIIOB, KPOME OOIICTIPUHSTHIX.

4. Bce mpomexyTO4YHBIC aHHBIC MPOBOJUMBIX PACUETOB W PE3yJIbTATHI
ClielyeT MPEJICTABISATh B SBHOM BHUJIE.

5. Bce Tabnuiipl J0KHBI UMETh CKBO3HYIO HyMepaluio. [IpuBeaeHHbie B
pabote wutocTpanuu (rpaduku, AMarpaMmsbl) JOJKHBI UMETh MOAPUCYHOUHBIE
Ha/IMUCH.

6. Omnucanue AUTEPaTYpPHBIX MCTOUHUKOB BBIMOJHSETCS B COOTBETCTBUU
CO CTaHJApTHBIMU TPEOOBAHUIMHU, IPUBEACHHBIMH B IPEIbIIYIIEM Pa3eTe.

4. 3aganus 1 MeTOANYECKHEe YKA3aHUSA [IJISl BHINIOJTHEHUS PACYETHO-
rpadguveckoii padoThl CTyleHTaAMH 04HOI GopMBbI 00yUeHHS

OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKH.
Tonkue mun3bL. [TocTpoeHnne n300pakeHuit ¢ TOMOIIBIO JIMH3.
OcHOBHBIE POTOMETPUUECKUE BETUUHUHBI.
KorepeHTHOCTP ¥ MOHOXPOMAaTHYHOCTb CBETOBBIX BOJH. MHTepdepenums
cBeta. Metonel ee HabmioneHus. Pacuer mHTEpPEepeHIIMOHHON KapTHUHBI OT JIBYX
UCTOYHUKOB.

5. HWartepdepeHius cBeTa B TOHKUX IJIEHKAX.

6. Judpaxmus ceera. [Ipunmun [oitrenca-dpenens.

7. Merton 3o0oHn @penensa. llpsMonMHENHHOE pPacIpOCTpaHEHUWE  CBETA.
Hudpakuus OpeHenst Ha KPYTJIOM OTBEPCTHH H JTUCKE.

8. Hudpakuus Opayunrodepa.

9. Jludpakuus Ha npocTpaHCTBEHHOM pemeTke. Popmyna Bynbda-bperros.

10. Pa3pemaroniasi cnocoOHOCTh ONTUYECKUX MTPUOOPOB.

11. ducnepcus cBera. DIEKTPOHHAS TEOPHS JUCTIEPCUU CBETA.

12. Ilornomenue cBeTa.

13. Dddext Homiepa. U3nyuenue BaBuinoBa-Uepenkona.

14. Ilonspuzauuss cBera. ECTECTBEHHBII M MOJSAPU30BAHHBIM CBET. 3aKOH
Maimoca.

15. Ilonspuzauus cBeTa MpU OTPAKECHUU U MPEIOMIICHUHM HAa TPAaHULIE JBYX
JUBJIEKTPUKOB.

16. IBoiiHoe nyuenpenomiienue. IlomspuszaTopbl. AHanu3 MNOJSIPU3OBAHHOIO
CBETA.

17. NckyccTBEHHAsi ONTUYECKAs] aHU30TPOIIUSL.

18. BpailieHre mioCKOCTH MOJISIPU3aliiH.
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19. TerioBoe u3nyueHue u ero xapakrepuctuku. 3akoH Kupxroga. HactHbie
3aKOHBI TEMIOBOro nu3nyyeHusa. @opmyna Ilnanka.

20. Ontuueckas  nupomeTpusi.  PaamanuoHHas,  1BETOBass,  APKOCTHAs
TEMIIEPATYPHI.

21. ®oroaddexr. Ero Buasl. OcCHOBHBIC 3aKOHBI BHEIIHETO ¢oTodddekTa.
YpaBHeHue DiHIITEHA U1 BHemHEro ¢hoTodddexra.

22. Macca u umnyinsc porona. /laBnenue cpera.

23. Opdexr Komnrona. EQMHCTBO KOPHYCKYJNSPHBIX KM BOJHOBBIX CBOWMCTB
AJEKTPOMArHUTHOTO U3Ty4YEHHUS.

24. Monenu atoma Tomcona u Pezepdopna.

25. JIuneiiuateiii criekTp aroma Boaopoaa. I[loctynatel bopa. Onbitel @panka u
I'epua. Cnektp atoma Bogopoaa no bopy.

26. KopnycKyJIsipHO-BOJHOBOM Jyajlu3M CBOMCTB BemiecTBa. CBOMCTBa BOJH [I€
bponns.

27. COOTHOLIEHHUS HEOTIPEIEICHHOCTEM.

28. BonHoBasi GyHKUHUS U €€ CTATUCTUYECKUN CMBICII.

29. O6bmee ypaBHenue Ilpeaunrepa. VYpaBuenue Illpenunrepa s
CTAallMOHAPHBIX COCTOSTHUM.

30. JIBmkeHHEe CBOOOHOM YaCTHUIII.

31. Hactuna B OJHOMEpPHOM NPSAMOYTOJIBHOM «MOTEHIMAIBHOM SIME» C
OECKOHEYHO BBHICOKUMU «CTEHKAMU.

32. IlpoxoxkaeHue dYacTHIbl CKBO3b IMOTEHUUAIbHBIN Oapbep. TyHHEIbHBIN
addexr.

33. JIuHelHbIl TapMOHUYECKHI OCHMIUIATOP B KBAHTOBOW MEXAHUKE.

34. AtoMm BOJIOpOo/ia B KBAaHTOBOM MexaHuKe. KBaHTOBBIE yucIa.

35. Is — cocTtostHuE 31eKTpoHa B atoMe Bojaopoaa. CnuH 3nexktpoHa. CiiHOBOE
KBaHTOBOE YHCIIO.

36. [IpuHIMI HEPA3TMUUMOCTH TOXKIECTBEHHBIX YacTHI]. DepMHUOHBI U OO30HBI.

37. llpunuun Iaynu. Pacnpenenenne 31€KTPOHOB B aTOME MO COCTOSTHUSIM.

38. PeHTreHoBCcKHE ciekTphl. 3aKkoH Mo3mu.

39. MonekynsipHbie ciekTpbl. KOMOUHAIITMOHHOE paccesiHUE CBETA.

40. CnnoHTaHHOE M BBIHYXACHHOE U3ITyueHus. Jlazepsl.

41. da3zoBoe mpocTpaHCTBO. DYHKIMA paCTIPEACIICHHUS.

42. KBanToBbie cTaTUCTUKH bo3e-DitHiTeitHa u ®epmu-/{upaka.

43. Metaibl, IUJIEKTPUKA U MMOTYIPOBOIHHUKHU 10 30HHOW TEOPUHU.

44. CobCcTBEHHAs U MTPUMECHAs TPOBOJIMMOCTH MOJTYyIPOBOIHUKOB.

45. Pa3zMep, cocTaB U 3aps aTOMHOTO sapa. MaccoBoe U 3apsA0BO€ YHUCIA.
JledekT Macchl U YHEPTUs CBA3M SApA.

46. CnuH siipa ¥ €ro MarHUTHBIA MOMEHT.

47. SInepubie cuiibl. Mojenu sapa.

48. PangnoakTUBHOE M3JIyUYECHUE U €70 BUBL.

49. 3akoH pagnoakTuBHOTO pacnana. [IpaBuna cmenieHus.

50. 3axkoHoMepHOCTH aibda-pacnana. berra-munyc-pacnaa. Heiitpuno. ['amma-
U3JIyYEHUE U €T0 CBOMCTBA.



51. Pe3onancHoe norsonieHue ramma-u3nyuenus (3¢gdext Meccbayapa).

52. SInepHble peakliy U UX OCHOBHBIE THUIIBI.

53. ITo3utpoH. berra-mitoc-pacnaj. IIEKTPOHHbBIN 3aXBarT.

54. SlnepHble peakuu moj ACMCTBHEM HEUTPOHOB. Peakuus neneHus smapa.
[lenHas peakius eIeHUSI.

55. Peakuusi cuHTE3a aTOMHBIX SIAEP.

56. YpoBeHb a1eMeHTapHbIX yacTull. KocMuueckoe u3mydeHue.

57. MIOOHBI U UX CBOMCTBA. ME30HBI U UX CBOWCTBA.

58. Tumnbl B3aUMOJICUCTBUM 3JIEMEHTapPHBIX YaCTHII.

59. Yactuipl 1 aHTU4ACTUIBI. CIIUPATBHOCTb.

60. JlenToHbl. 3aKOH COXpaHEHHUS JISNTOHHOTO YKCIIA.

61. Anponsl. 3aK0H coxpaHEHUsI OAPUOHHOTO YHCIIA.

62. I'nneponsl. CTpaHHOCTh U YETHOCTh JIEMEHTaPHBIX YaCTHII.

63. Knaccudukaius sneMeHTapHbIX yactull. KBapku.

64. [lepenocuuku GhyHIaMEHTAIBHBIX B3aUMOICHCTBUH.

METOJUYECKHE YKA3AHUA

1.  Homepa 3amau, KOTOpbI€ CTYJEHT JIOJDKEH BKIIOUUTH B CBOIO
KOHTPOJIbHYIO paboTy, OMPEAEIIOTCS M0 TabIrIlaM BapHUaHTOB.
2. KontponbHbIe pabOTHl HAJO BBHIMOIHATH B IIKOJBHOW TETPalH,

Ha 00JI0’KKE KOTOPOM MPUBECTH CIEAYIOIINE CBEICHUS: HOMEP KOHTPOJIbHOM
pa®oOTBl, HAUMEHOBAHME JUCUUIUIMHBI, CHEIHAIbHOCTh, Kypc U (opmy
oOydeHus, ydyeOHbIM mHdp, pamMuins U UHULUANBl CTYAEHTAa, a TaKXKe
dbamuns Beayliero npenoaaBarTers.

3. VYcnoBus 3agay B KOHTPOJBHOM paboTe HAIO MepenucaTh
MOJIHOCTBhIO 0€3 cokpamieHui. Kaxayro 3amauyy HEOOXOIMMO HAYMHATh C
HOBOM CTpaHUIIBI.

4. B xoHIle KOHTPOJBHOHN paboTHI CleAyeT yKa3aTh Y4eOHUKH WU
ydeOHbIe TMOCOOMS, KOTOPbIE HUCIOJIb30BANINCH CTYACHTOM IpU PEIIeHUU
3ajad.

3. KoHTponbHyt0 paboTy Ha MHOpOBEpKYy cleAyeT claarth B
JIEKaHaThl CBOMX (DaKyJIbTETOB JO Ha4ajla 3K3aMEHAIMOHHON CECCHH.
6.  Eciuu xoHTposibHas paboTa Mpu NPOBEPKE HE 3aUTEHA, CTYAEHT

00s13aH UCIIPaBUTh HEBEPHBIC PEIICHHUS W TMPEJICTaBUTh HCHPABICHHYIO
paboTy Ha TIOBTOPHYIO TMPOBEPKY HEMOCPEICTBEHHO IMPEIoaBaTelo.
HcnpapiieHuss HEOOXOIUMO C/ieaTh B TOM YKe TeTpasu.

7. CTyneHT JOJDKeH OBITh TOTOB BO BpeMs 3adeTa WIIM dK3aMeHa
JaTh MOSICHEHUS IO CYIIECTBY PEIICHUs 3ajiady, BXOJSIIMX B KOHTPOJbHBIC
paboTHI.

8. Pemiennst 3amad  ciienyeT COMPOBOXKAATh KPATKUMH, HO
MCUYEPNIBIBAIOIINMYU TOSCHEHUSIMU;, B TEX CiIydyasX, KOrja 3TO, BO3MOXKHO,
clenaTh CXEMaTHUYEeCKUW YepTeX WM PUCYHOK, MOSCHSIOMIUM COJEpIKaHUE
3a/1a4M.

9. Pemiats 3amauy HEoOXoauMo B oOlIEeM, BHJE, T.€. BBIPA3UTh



UCKOMYIO BEJIMYHMHY B OYKBEHHBIX OOO3HAYEHUSX BEJIMYWH, 33JaHHBIX B
ycioBud 3aaad. llpm Takom cmocobGe pemieHuss HE  IPOM3BOAUTCSA
BBIYHCIICHUS IPOMEXYTOUYHBIX BEJIUYHH.

10. TIlocne mnonydyeHUs CIOXHOM pacuyeTHOM QopMynbl IS
IPOBEPKH MPABUILHOCTH €€ CJIEIYET MOACTaBUTh B MPABYIO YacTh (POPMYIIbI
BMECTO CHMBOJIOB BEJIMYMH OOO3HAYEHUS €IMHHI] DJTHX  BEJIMYUH,
IPOU3BECTH C HHUM HEOOXOAUMbIE JEHUCTBUS M YyOEIUTCs B TOM, YTO
MOJIyYeHHasl MPU ATOM €JMHMIIA COOTBETCTBYET MCKOMOW BenuuuHe. Ecimu
TAaKOI'0 COOTBETCTBUS HET, TO 3TO O3HAYAET, 4YTO 33J1a4a PeIeHa HEBEPHO.

11. YwucioBble 3HaUEHUS BEJIMYUH IIPU MOJCTABKE UX B PACUETHYIO
dopMmyiy ciemyeTr BblpaxaTb Tobko B enquHunax CU. B Buzae uckitoueHus
JIOMyCKaeT BBIpaXaTh B JIOOBIX, HO OJMHAKOBBIX EIMHMIIAX YHUCIOBBIE
3HAYEHHs OJHOPOJHBIX BEJIWYMH, CTOSUIMX B YHUCIHTEIE W 3HAMEHATEIe
JpoOU U UMEIOINE OJMHAKOBBIC CTETICHH.

12.  Ilpu mojacTaHOBKE B pacyeTHYIO (OpMYITy, a TAKXKE MPHU 3aIUCU
OTBETAa YHWCJIOBBIE 3HAYEHUSA BEJIWYMH CIEQYeT 3alKChiBaTh  Kak
MPOU3BEJICHUE JECATUYHOM JpoOu ¢ OJHOM 3Hauvamew mudpol nepen
3alsTOM Ha COOTBETCTBYIOLIYIO CTeneHb aecsatu. Hampumep, Bmecto 3520
Hajo 3anucath 3,52(103%, sBmecto 0,00129 3ammucats 1,29 108 u 1. 1.

13. Bpluuciaenuss mo pacyeTHo (opmysie HaAI0 MPOBOJIUTH C
coONIoICHUEM TpaBWJ MNpUOIMKEHHBIX BbluMciaeHui. Kak mpasuiio,
OKOHYATEJIbHBIM OTBET CJIEYET 3alUChIBaTh C TPEMS 3HAYALIUMU LUPPAMH.
OTO OTHOCHUTCS K CIy4ar, KOIJa pe3yJbpTaT IOJIYy4YeH C IPUMEHEHUEM
KaJIbKYJISATOPA.

3aoauu

Bapuanr 8

1.0npenenuTh  SHEPreTUYECKYI0  OCBEIICHHOCTh  (0O0MydYeHHOCTh)  E.
3epKajbHON MOBEPXHOCTHU, €CIIH JABICHUE p, MPOU3BOJUMOE U3IYYEHUEM, PABHO
40 mxlTa. M3nydenne nagaeT HOpMaJIbHO K TIOBEPXHOCTH.

2.HeB030y>KIeHHBIN aTOM BOAOPO/Ia MOTJIOMIAET KBAHT U3ITYUYCHUS C IITUHOM
BoJaHbI A = 102,6 HM. Bpiumcnutb, nonb3ysick Teopued bopa, pamuyc r
AIIEKTPOHHON OpOUTHI BO30YXKACHHOTO aTOMa BOJOPOAA.

3.0Heprusi Bo30yxaeHHOro aroma Bojopoaa 0,85 3B. Berumcaute IiuHY
BOJIHBI Jie bpoiinis s5ekTpoHa Ha 3Toi opoure.

4.OLIEHUTHh C TOMOIIbIO COOTHOILIEHHUS HEOINPEAEICHHOCTEH MHUHUMAIbHYIO
KMHETHYECKYIO DHEPTHUIO 3JIEKTPOHA, JBUXKYIIETOCS BHYTpHU cepbl paanycom R =
0,05 aMm.

5.Haiitu nmepuon mnomypacnana 71, paguoakTHBHOTO H30TOMNA, €CIU €ro
aKTUBHOCTh 3a BpeMmsa ¢ = 10 cyr ymenbmminace Ha 24% 1O CpPaBHEHHIO C
[IEpBOHAYAIbHOU.

6.PannoakTuBHOE AOpO, COCTOSIEE K3 S MPOTOHOB M S HEUTPOHOB,
BbIOpocHiio a-yactuily. Kakoe siapo oOpazoBanoch B pe3ysbTare o-pacrnana?
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OmnpenenanTs YHEPTHIO CBA3H 00Pa30BaBIIETOCS SIIPA.
7.BI)ILH/ICHI/ITI) 3H€pFI/IIO, KOTOpaﬂ BBIACIISICTCA B HﬂepHOﬁ peaKHI/II/I CHUHTC3a
2H+ 3 H— 4,He +ol n .

8.Beruncnuth Xxapakrepuctudeckyro temmeparypy Gp Jlebas nns xenesa,
ecau npu temneparype 7' = 20 K monsipHas TemioeMkocTh kene3a Cn = 0,226
JIx/(Kemonp). YcnoBue 7' << @p cUUTATh BBHIITOJIHESHHBIM.

Bapuanr 2

1.J/laBneHue p cBeTa ¢ JUIMHOM BOJIHBI A = 40 HM, MMaJalOIIEro HOPMaIbHO Ha
YEepHYIO MOBEPXHOCTh, paBHO 2 HIla. Onpeaenuts ynucio N GoTOHOB, Maaomux 3a
BpeMms ¢ = 10 ¢ Ha uiomaae S = 1 MM’ ATO# TMOBEPXHOCTH.

2.Beruncnauts o teopun bopa pamuyc 72 BTOpol cTanrioHapHOW OpOUTHI U
CKOPOCTb 02 3JIEKTPOHA Ha 3TOM opOuUTE JjIsl aToMa BOJOPO/a.

3.IIpoTOH ABMKETCSA €O CKOPOCTBIO 10107 M/c. Ompenenurs JIMHY BOJIHBI J€
bpoiis nporona.

4.Vicionb3yss COOTHOIIIEHUE HEOMPEAEICHHOCTEH, OIICHUTh HAUMEHBIIINE
omKOKKU Av B ONpENEICHUN CKOPOCTU BJEKTPOHA U MPOTOHA, €CIM KOOPJHUHATHI
[EHTPa MacC 3TUX YaCTHUIl MOTYT ObITh YCTAHOBJICHBI C HEOMPEACICHHOCTHIO 1 MKM.

5.0npenennuTh, Kakas J0J8 PaJHOaKTHBHOTO HM30TONa > Ag ¢ pacmamaercss B

TE€YEHUE BPEMEHU ¢ = 6 CyT.

6. BEIUMCIIUTE SHEPTHUIO CBSI3U SJIpa U €ro yJCJIbHYIO SHEPTHIO CBSI3U, TO €CTh
SHEPIUIO, TIPUXOIAILYIOCS Ha OJUH HYKJIOH JUIs dJIeMeHTa o7 u.

7. BBIUMCIIUTE DHEPTUIO AIepHOM peakuun »He + n— HH + 'p.

8.3Hasg, uro i anMaza Gp = 2000 K, BBYUCIUTH €ro yJAEJIbHYIO
TEemI0eMKOCTh Tipu Temneparype 7' =30 K

Bapuanr 3
1.0npenenuth KO3(Q(UIHUEHT OTpaKE€HUS p TMOBEPXHOCTH, €CIU MpH
AHEepreTUdeckor ocpemeHHocty E. = 120 Bt/M2 naBnenue p cBera Ha Hee

okazanoch paBHbIM 0,5 MkI]a.

2.Beruucnuts mo Teopun bopa mepuon 7 BpalieHHs SJIEKTPOHA B aTOMeE
BOJIOPOJIa, HAXOMSIIETOCS B BO30YXKIECHHOM COCTOSIHMH, ONPENETISIEMOM TIaBHBIM
KBAHTOBBIM YUCJIOM 1 = 2.

3. [leOpoiineBckas IIMHa BOJHBI SJIEKTpOHA yMeHbmanack ¢ 1 1o 0,5 um. Ha
CKOJIbKO U3MEHMJIACH YHEPTHUSI DJIEKTPOHA?

4.KakoBa momkHa OBITh KHHETHYECKass »dHeprus 1 TNpOTOHA B
MOHORHEPTETUUECKOM IyYKEe, HUCIOIb3YyEeMOIro JJisi UCCIEIOBAHUSI CTPYKTYPHI C
NUHEHHBIMU pasmepamu [ = 107" cm?

5.AKTUBHOCTb A HEKOTOpPOTO M30ToIma 3a Bpems ¢ = 10 cyT ymMeHbpIIMIach Ha
20%. OnpenenuTs nepuoA noiiypacnana 71, 3Toro H30Tomna.

6.0npenenuTh YHEPTUIO CBS3U SIpa M €ro yACIbHYI SHEPTUI0 CBSI3U IS
snemenTa % Cs.

7. BBIUMCIINTE SHEPTUIO AAEPHOM peakuuu >/ n—" 'p.

Ali+; Mg1+z



8. MonspHas Ttemnoemkocth Cn cepeOpa mpu Temneparype I = 20 K
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okazanack paBHou 1,65 J[x/(MonbeK). BeuuciauTh 1o 3HaAYEHUIO TEIJIOEMKOCTH
XapaKTepUCTUUECKYIO TeMnepaTtypy @p. YcnoBue 7' << @p CUUTATh BHIITOJIHEHHBIM.
Bapuanr 4

1./laBneHue cBera, MpOU3BOANMOE Ha 3€pKAIBHYIO TOBEPXHOCTH, p = 5 Mlla.
OnpenenuTs KOHIEHTPALUIO 7o POTOHOB BOJIM3U MOBEPXHOCTH, €CIIU JIJTMHA BOJIHBI
CBETa, MAIAI0IIETr0 Ha MOBEPXHOCTh A = 0,5 MKM.

2.0npenenuts U3MEHEHHE 3Hepruu AE 31eKTpoHa B aroMe BOJOpOAa IpH
M3Iy4YEHUH aTOMOM (DOTOHA C 4acTOTOM v = 6,2810' I,

3.Haitn nnuHy BONHBI Ae bpoins misi mNpoTOHA, NPOLICAIIETO Pa3HOCTh
norenmanos 1000 xB.

4. Mcnonp3ys COOTHOLIEHUE HEONPEAEICHHOCTEH, OLEHUTh UIUPUHY [
OJTHOMEPHOTO0 MOTEHUUAJIBHOTO SUIMKAa, B KOTOPOM MHUHHUMAaJlbHasi »HEPrus
ANEKTPOHA Emin= 10 3B.

5.0npenenutb Maccy m uzoromna - I, susmeroniero aktuBHocTh 4 = 37 I'Bk.

6.Bec HeiitpanpHoro aromMa uzorona jutus ' Li paBen 37,01601, ompeaenuts
MacChl HOHOB JIUTHS: 01HO3apsAHOTO ( 73L1 )+,
nByx3apsiaHoro (7 Lsi )™ u tpexsapsamuoro (' Liz)™.

131 I

7. BBIMUCIIMTE SHEPTHIO SAEPHOM peakiyu > Sigt n— > Pist ' p.

8.Beruncnuts (no Jlebaro) yAenbHylo TEIOEMKOCTh XJIOPUCTOTO HATPUsl MIPU
temrneparype T = Op/20. Ycnoue T << @p cUUTaTh BHITIOTHEHHBIM.

Bapuanr 5
1.Ha paccrossHuu » = 5 M OT TOYEUHOT'O MOHOXpOMAaTH4eckoro (4 = 0,5 Mkm)
M30TPOITHOTO MCTOYHMKA PACIIONOXKeHa turomaka ( S = 8 MM ) IepIeHIUKYISIPHO
najammuM mydkaM. OnpeneauTs yucio N GOTOHOB, €XKECEKYHIHO IMaJIaloIuX Ha
mwromaaky. MomnocTs u3nyuenus P = 100 Br.

2.Bo ckonpko pa3 usMeHuTCA nepuoi 1 BpamleHus DJIEKTPOHA B aTOME
BOJIOpPO/Ia, €CJIM MPU NEPEXOE B HEBO30YKIEHHOE COCTOSIHUE aTOM U3Iy4ui (OTOH
C JJIMHOM BOJIHBI A = 97,5 HM.

3.BeiuncnuTs JUiMHY BOJIHBI A€ bpoilng ais MojeKyibl a3oTa, ABUXKYILIEHCS
CO CpPEJHEH CKOPOCTHIO, COOTBETCTBYIOLIEH KOMHATHON TEMIIEpaType.

4. Anbda-yacTuiia HaxoAUTCS B OECKOHEYHO TIIyOOKOM, OJHOMEPHOM,
MPSIMOYTOJIEHOM MOTEHIUAIBHOM SAIIHKE. Hcnone3ys COOTHOILICHHE
HEONPEeIEJICHHOCTEH, OIIEHUTh MIUPUHY / SITUKA, €CJIU U3BECTHO, YTO MUHUMAJIbHAs
sHEeprus anbha-4yacTuibl Emin= 8 M3B.

5.Halitu cpegHio0 NpPOJOJIKUTENBHOCTh KWU3HU T aTOMa PaJUOAKTUBHOIO
uszorona kobansra * Coy,.

6./IcTIonb3ys H3BECTHBIE 3HAYEHHST MACC HEUTPAIbHBIX aToMOB ' H, 2
1H, "%C u 21eKTpoHa, OIpenennTh Macchl IPOTOHA, AekTpona u ampa '*C. ;

BBIYHCIINTE SHEPIHIO SAEPHON peakiuu ‘H+7"Li—2'Hey +'n.
8. Beruncnuth o teopuu [ebas terninoeMkocTs HuHKa Maccoit m = 100 r npu

11



temriepatype 7 = 10 K. [IpuHATh 11 NMHKA XapaKTEPUCTHYECCKYIO TEMIICPaTypy
Jle6as Op= 300 K u cuurats ycinoBue 7 << @p BHINOJIHCHHBIM.

Bapuanr 6

1.Ha 3epkanpHy10 MNOBEPXHOCTh MOJ yIJIOM o = 60° K HOpMalii NaJaeT My4oK
MOHOXpoMaTthueckoro ceera (4 = 590 um). ILIOTHOCTH MOTOKA YHEPTUH CBETOBOTO
nyuka ¢ = | kBr/M’. Onpenenuth HaBIeHUE p, TPOM3BOAMMOE CBETOM Ha
3epKaAJIbHYIO IOBEPXHOCTb.

2.Ha cKonbKO H3MEHWIACh KWHETUYECKas SHEPrusl JJIEKTpOHA B aTOMe
BOJIOPOJA MPHU U3JIYYEHUH aTOMOM (POTOHA C JUIMHOMN BOJIHBI A = 435 HM?

3. JlniuHa BonHbl Ae bpoiins nns snextpoHa paBHa 1,3 HM. OmnpenenuTtsb
CKOPOCTb AJIEKTPOHA.

4.CpenHee BpeMsl )KU3HU aTOMa B BO30YXJACHHOM COCTOSIHUM COCTAaBIISET
At = 10°® ¢. Tlpu mepexome aroMa B HOPMAIbHOE COCTOSHME MCITyCKaeTcs (pOTOH,
CpelHss JJIMHA BOJIHBI KOTOporo paBHa 600 HM. OLieHUTh WUPHHY AA U3ITy4aeMon
CHEKTPAJIbHOW JIMHUHM, €CIM HE MPOUCXOAUT €€ YIUMPEHUs 3a CYeT APYIrHux
MPOLIECCOB.

5.CUeT4ymK 0-4acTHIl, yCTAHOBJIEHHBIA BOJU3H PAJUOAKTUBHOIO U30TONA, IPU
nepBoM n3MepeHuu peructpupoBai Ni= 1400 yactun B MUHYTY, a 4yepe3 BpeMs ¢ =
4 9 — tonpko N>= 400. OnpenenuTs epuo moxypacnana 71,2 ©30Tora.

6.Macca o-uactunbl ( sgpo remmst  4.He ) pama 4,00150 a. e wm.
OnpenenuTs Maccy HEUTPAIBLHOTO aTOMa rejusl.

OnpesenuTs SHEPIHIO SaepHOl peakiyn ° Be,+*H —; "B +'n.

8.00pazen; maraust macco 50 r HarpeBaercs oT 0 mo 20 K. Ompenenuth
TEIJIOTY, HEOOXOAUMYIO0 JUIsi HarpeBaHus. [IpuHSATH XapaKTepUCTUUYECKYIO
temrnepatypy Jebas mms maraums 400 K wu cuurtate ycnoBue T << b
BBITIOJTHCHHBIM.

Bapuanr 7

1.CBer nagaer HOpMaJbHO HA 3EPKAIBHYIO MOBEPXHOCTh, HAXOAIIYIOCA Ha
paccrosHuM » = 10 CM OT TOYEYHOro M30TPOMHOro wusnydarens. llpu kaxon
MOIIIHOCTU P u3nyuarens JaBlIeHUE p Ha 3epKAbHYIO TOBEPXHOCTh OYy/IET paBHBIM
1 mIIa?

2.B xakux npezgenax AA OJKHA JI€KaTh JUIMHA BOJH MOHOXPOMATUYECKOTO
CBETa, 4TOOBI MPU BO30YKJIEHUU aTOMOB BOJIOpOJa KBAHTAMH 3TOTO CBETa PaJNyC
72 OPOUTHI BJIEKTpOHA yBenuuuics B 16 pa3?

3.Ckopocth 3i5ekTpoHOB paBHa (,8*c. Hailtu nnmuHy BOnHBI Je bpoins
AIEKTPOHOB.

4. JInsg npuOIMKEHHON OLUEHKHM MHUHUMAJIbHOW HHEPIUU DIIEKTPOHA B aTOME
BOJAOpPOJA MOXHO MPEIIOJIOKNUTh, YTO HEONPENENEHHOCTh Ar paauyca r
AJIIEKTPOHHON OpPOUTHI U HEONPEJEICHHOCTh Ap UMITYJIbCA p AIEKTPOHA HA TaKOU
OpOUTE COOTBETCTBEHHO CBS3aHbI ClEAyHOUUM oOpaszom: Ar = r u Ap = p.

Hcnonb3ys 3TH CBsI3M, a TAKXKE COOTHOLLICHUE HEONPEAEICHHOCTEN, HAUTH
12



3HaUYEHUE pPaJuyca DJIEKTPOHHOM OpOUTHI, COOTBETCTBYIOLIETO MHHHMMAJIbLHON
SHEPIUM 3JIEKTPOHA B aTOME BOJOPO/IA.

5.B0 CKOJILKO pa3 yMEHBIINTCS aKTHBHOCTE U30Tomna *> P u,es pe3 Bpems 1= 20
cyT?

6.0npenenuth 1eGeKT MacChl U DHEPIUIO CBA3M SApa aTOMa TSKEIOro
BOIOPOJIA.

7.OnpenenuTs Hepruio aaepHoii peakuuu  ° Liz + 2 H ;— * He,+ * He.,

8.Boruncauts mo teopuu Jlebas yIeNbHYHO TEIUIOEMKOCTh cepebpa Ipu
temneparype 8 K. Cuurars ycnoBue 7 << Op BBINOJIHEHHBIM M IPHHATH JUIs
cepebpa Op= 225 K.

Bapuant 8

1.Cger ¢ mmuHo#N BoiHBI A = 600 HM HOpMaJgbHO NAAAET HA 3EPKAIBHYIO
ITIOBEPXHOCTh U NMPOU3BOAUT Ha Hee aasieHue p = 4 Mmklla. Onpenenute uncimo N
¢GoToHOB, magaromux 3a Bpems ¢ = 10 ¢ Ha momans S = 1 MM® 5TO# HOBEPXHOCTH.

2.B 0on#HO3apsAOHOM MOHE JUTHUS DJJIEKTPOH TEpemea C YeTBEpTOro
HHEPreTUYECKOr0 ypOBHS Ha BTOpoi. OmnpeaenuTh UIMHY BOJHBI A U3Ty4YEHUS,
UCITYIIIEHHOT'O NOHOM JIUTHSL.

3.KOpOoTKOBOJIHOBass TIpaHMIA PEHTIEHOBCKOro cmektpa 0,2¢107° .
Onpenenuts [UIMHY BOJHBI A€ bBpoWis mis 3JeKTpOHOB, OOMOapAHPYIOIINX
AHTUKATO/,.

4. MOHOPHEPTeTUUECKNH ITy4YOK 3JIEKTPOHOB BBICBEYMBAET B LIEHTPE DKpPaHa
5JIEKTPOHHO-Ty4eBOM TpyOKHM maTHO pamuycom » = 107 cm. Iloab3ysck
COOTHOIIIEHHEM HEOIPEAEIEHHOCTEN, HATH, BO CKOJIbKO Pa3 HEONPEIEIEHHOCTh
Ax KOOpJIMHATHI 3JIEKTPOHA HA JKpaHE B HANpPAaBJICHUH, MEPHEHIUKYISIPHOM OCH
TpyOKH, MEHbIIIE pa3Mmepa 7 nisATHA. JJInHy L 3JIeKTPOHHO-TYy4eBON TPYOKH MPUHATD
paBHoi 0,50 M, a yckopsroniee 351eKTpoH HanpsikeHue U — paBHbIM 20 kB.

5.Ha CKOJIBbKO MPOLEHTOB YMEHBIIUTCS aKTUBHOCTh U30TONA UpHaus ' ;372
Ir Bpems £ = 15 cyT?

6.Kakoe Koam4ecTBO »HEPruM OCBOOOIMUTCS MPU COEIAUHEHUH OJHOTO
IIPOTOHA U JIByX HEUTPOHOB B aTOMHOE ]1p0O?

OnpesenuTs SHEPrHIO SaepHol peakuun  ;Li+4%He - "B +5 'n.

8 MonspHas TemiaoeMKocTh MonubaeHa npu temmneparype 20 K pasna 0,6
JIx/(MonbeK). Beruuciauth xapakrepuctuueckyto temmneparypy Jebas. Ycnosue T
<< @p CUNTATH BBITIOJTHEHHBIM.

Bapuant 9
1.Ha 3epKalbHyI0 MOBEPXHOCTh ILIOIAALID S = 6 cM’ MagaeT HOPMAJILHO
noTok usnyueHus: @.= 0,8 Bt. Onpenenuts gaBieHUe p U CUy JaBlieHus F cBeta
Ha 3Ty OBEPXHOCTb.
2.0NEKTPOH B aTOME€ BOJOPOJA HAXOJIWUTCS Ha TPETHEM SHEPreTUYECKOM
ypoBHE. OnpenenuTs KHHETHYECKYO T, TOTEHUUAIBbHYIO [/ U TIONHYI0 E 3HEPTUIo
anekTpoHa. OTBET BBIPA3UTh B DJIEKTPOH-BOJIBTAX.
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3.Berunciuth JUIMHY BOJHBI A¢ bpoins anms aiekTpoHa 00J1aaroIiero
KMHETHYECKOU dHepruen 1 sB.

4.Cpennee Bpemst ku3HU Af aromMa B BO30YKJICHHOM COCTOSTHUM COCTABIISIET
okos10 10 ¢. ITpu mepexoze aToMa B HOPMaIbHOE COCTOSHHUE UCITyCKaeTcs (GOTOoH,
CpenHss IauHa BOJIHBI A KoToporo paBHa 400 HM. OIEHUTH OTHOCHUTEIHHYIO
mupuHy AA/A u3MydaeMoil CIEKTpaIbHOW JTMHHUH, €CITU HE TMPOUCXOIUT YIIUPEHUS
JIMHUU 32 CYET APYTUX MPOLIECCOB.

5.0mnpeaenuts unciio N siep, pacnajarouuxcs B TedeHue BpeMenu: 1) t1= 1
MUH; 2) &, = 5 CyT, - B paMOaKTUBHOM u3otore docopa *> P msaccoii m = 1 wr.

6.0npenenuTh yAeJIbHYIO SHEPIUI0 CBSI3U (T. €. CPEIHIOI SHEPIrUI0 CBSA3H,
IPUXOIAILYIOCS Ha OAMH HYKIOH) saapa '* C. ¢

OIpenennuTh SHEPTHUIO AAEPHON PEaKIUu "Ti;3;+'H—» "B+, 'n. o

8.0mpeaenuTh TEIIOTy, HEOOXOAUMYIO ISl HarpeBaHUs JABYX MOJIEH HHUKEIS
ot 20 no 30 K. [IpunsaTe xapakrepucTudeckyto Temmneparypy Jebdast mist HUKes
450 K u ycnoBue 7' << @p cUUTaTh BBIOJIHEHHBIM.

Bapuanr 10

1.ToueuHblii HCTOYHUK MOHOXpoOMaTuueckoro (4 = 1 HM) WH3IydYCHHS
HaXOJUTCSA B LIEHTpe chepruueckoil 3auepHeHHOM KojObl paguycoM R = 10 cwm.
OnpenenuTs CBETOBOE AABJIEHUE p, MIPOU3BOJIUMOE HAa BHYTPEHHIOIO IMOBEPXHOCTH
KOJIOBI, €CJIM MOIIHOCTh NcTouHHKa P = 1 kBT.

2.00TOH BBHIOMBAET U3 aroMa BOJIOPOJA, HAXOJAIIETOCS B OCHOBHOM
COCTOSIHUH, 3JIEKTPOH ¢ KuHeTudeckon sHeprueit 7' = 10 3B. Onpenenuts 3HEPruto
E dorona.

3.0mpenenuth AJIWHY BOJHBI A€ bpoilns mnd o-yacTul, MPONISAIINX
pazHocTh noteHimanos: 1) 200 B; 2) 100 kB.

4. JIns mpuOIMKEHHON OLIEHKM MUHUMAJIBHOM SHEPrUU 3JEKTPOHA B aTOME
BOJOPO/Ia MOXXHO HPEANOJIOXKUTh, YTO HEONPEAENEHHOCT, Ar paauyca r
AIIEKTPOHHON OPOUTHI U HEOMPEAEICHHOCTh Ap UMITyJIbCa p AJIEKTPOHA HA TaKOU
OpOUTE COOTBETCTBEHHO CBS3aHbl CleAyloUUM obOpaszom: Ar = r u Ap = p.
Hcnonp3yst 3T CBSI3M, @ TAKXKE COOTHOULIEHWE HEOINPENEICHHOCTEN, ONpENEIUTh
MHUHHMMAaJIbHOE 3HAYEHUE IHEPTUU Tmin JIEKTPOHA B ATOME BOJIOPOJIA.

5.3 kaxa0ro MUJIJTMOHA aTOMOB PaJIMOAKTUBHOTO U30TONA KAXKIYI0 CEKYHIY
pacnagaercs 200 atomoB. OnpenenuTs Nepuol noaypacmnana 71, u30Tora.

6.OHEprusi CBSI3U s/Ipa, COCTOSIMIErO U3 ABYX MPOTOHOB W OJHOTO HEUTPOHA,
paBHa 7,72 M»aB. OnipeenuTs Maccy HEUTPaJIbHOTO aTOMa, UMEIOILIETO 3TO SIPO.

7.0npenenuTh dHEPruto saepHoi peakuun 44-,Ca + 11H — 419K + 4,He.

8.Berunciuth mo teopum Jlebas ynenpHyHO TEIJIOEMKOCTh T€pMaHUs TIPH
temneparype 20 K. Ilpunsate mna repmanus Op = 370 K u ycnoBue 7' << 6bp
CUHMTATh BBITOJTHCHHBIM.
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5. Kputepun ouneHKH pacueTHO-rpaguyeckoii padoTbl M THIIOBbIE
OIIMOKH NPH ee BbINOJTHEHNH.

Kpurepuu onienku pacuetHo-rpadpuyeckoit paboThl:

- OIIEHKAa «3a4TE€HO» BBICTABJSETCS OOydarolleMycs B TOM cllydae,
€CJIM BCE 3aJ]auM PEelIeHbI, K 3a/1ayaM MIPUBEJECHBI MOSCHEHHUS;

- OLIEHKa «HE 3a4TEHO» CTaBUTCS B TOM CiIydae, €CHM Kakasi-JIn0o
3a/laya OTCYTCTBYET WJIM IPUBEAECHBI HEJOCTATOUYHBIE MOSCHEHUS K PEILICHUIO
3aJla4H.

[Ipu BBIOJIHEHUH pacyeTHO-rpauyecKkoil padoThl MO (PU3UKE YaCTO
BCTPEYAIOTCS CIEAYIONIUE OIUOKH:

1. He cobmronens! npaBuia opOpMIIEHHS pacyeTHO-rpapuiecKoil paboThl.

2. He BmlmepkaHa CTpyKTypa pacueTHO-rpaduyeckoil padoThl
(oTcyTcTBYeT OMOIMOrpadUUECKuil CIIUCOK, TEOPETUUECKasi 4acTh K 3a7aue U
T. 1.).

3. He yxazanbl eMHUIBI U3MEPEHUS TIOJYUYECHHBIX PE3YyJIbTaTOB.

4. B 3amaue OTCYTCTBYIOT BBIBOJBI WJIM COJAEPKMMOE BBIBOJIOB K
3aJjaue€ HEKOHCTPYKTHUBHBI.

5. OtcyTCTBHE TOTOBHOCTH 00yYaroIIerocs OTBE4YaTh Ha
TEOPETUYECKHE BOMPOCHI, SBIISIOIIMECS OCHOBOM ISl PELICHUS 3aJa4H.

6. 3amaHue Ha pacyeTHO-rpadUuecKylo padOTy BBHIIIOJIHEHO HE MO
CBOEMY BapHaHTY.
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umenu T.D. Topbauema, 2022. — 246 c. — ISBN 978-5-00137-294-3. — TekcT :
ANEeKTPOHHBIN //  Jlanb  :  anekTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/257552. — Pexxum goctyma: ajis aBTOpU3. T0JIb30BaTEIISH.

Ilepuoauka

1. 5 xoneco : orpacienoit xxypHair. URL: https://Skoleso.ru. - TEKCT : 2IeKTPOHHBIH.
2. BectHuk CuOMPCKOro rocy1apCTBEHHOTO aBTOMOOMIIBHO-I0POKHOTO YHUBEPCUTETA :
Hayunblii perienzupyemsiii xypHain. URL: https://vestnik.sibadi.org/jour/index. - TekcT :
BJIEKTPOHHBIN

6. Hepequb pecypcoB I/IH(l)OpMaHI/IOHHO-TeJIeKOMMyHI/IKaIII/IOHHOﬁ CEeTH
«HTEepHET», HEOOX0AMMBIX JJ151 Hanucanusi PI'P
1. TIIpodeccuonanvhas 6a3a TaHHBIX U HNudopmanus o mpaBe COOCTBEHHOCTH
MH(OPMALIMOHHO-CIIPABOYHBIE CUCTEMBI (PEKBU3UTHI AOTOBOPA)

CoBepiieHCTBOBaHHE 00pa30BaHMS U
WH)KEHEPHOM! JIeSITETbHOCTH BO BCEX MX
NPOSIBIICHUSIX, OTHOCSIIUXCS K ydeOHOMY,
HAYYHOMY U TEXHOJIOTUYECKOMY
HAIpaBJICHUSM, BKIIFOUas! IPOIIECCHI
NpernoIaBaHus, KOHCYJIbTUPOBAHHUS,
UCCIIEJOBAaHMS, Pa3padOTKH HH)KEHEPHBIX
peleHni, BKIIo4asi HepTera3oByro OTpacib,
TpaHcdepa TEXHOIOTHI, OKa3aHHs MINPOKOTO
CIIEKTpa 00pa30BaTENIbHBIX YCIYT,
obecrieyeHuns CBsI3eil ¢ 00IIECTBEHHOCTHIO,
MIPOM3BOJICTBOM, HAYKOW W MHTErpaIiX B
MEKIyHapOJAHOE Hay9HO-00pa3oBaTeIbHOE
MIPOCTPAHCTBO.
CBOOOIHBIN TOCTYII
Hayunas snektpoHHast OubamoTexa
eLIBRARY.RU - 310 kpynHenmmii
poccuiickuii nH(HOPMaLMOHHO-
aHAIMTHYECKHUI TIOPTaJl B 00JaCTH HAYKH,
TEXHOJIOTUH, MEAULIMHBI U 00pa30BaHus,
HayyHas 3NeKTpoHHas 6ubnuoreka Elibrary coiep>kamiuii pedepartsbl U MOJHBIE TEKCThI
http://elibrary.ru/ Oostee 26 MITH HAy4YHBIX CTaTei
nyOJUKaNnui, B TOM YHCIIE JICKTPOHHBIE
Bepcun 6oiree S600 poCCHIICKUX HAyYHO-
TEXHHYECKHX JKYPHAJIOB, U3 KOTOPBIX OoJee
4800 xypHaJIOB B OTKPBITOM JOCTYTIE
CBOOOJIHBIN TOCTYII
®enepanpHblil nopran «Poccuiickoe
00pa3oBaHME» — YHUKAJIbHBIA HHTEPHET-

Acconmanys WHXeHepHOro o0pa3oBanus Poccun
http://www.ac-raee.ru/

®enepanbhblil nopran «Poccuiickoe pecypc B cepe oOpa3oBaHUsI U HAYKH.
oOpa3zoBaHue» [ DIEKTPOHHBIH E>xeHeBHO MyOIMKYyeT caMble aKTyasbHbIE
pecypc] — http:// www.edu.ru HOBOCTH, aHOHCHI COOBITHIA,

MH(POPMALIMOHHBIE MaTepHaIbl IS
LIMPOKOTo Kpyra ynrarenei. ExxeHenensHo
Ha NOpTaJle Pa3MEILAITCs SKCKIIIO3UBHBIE
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1. TIpodeccuonanpHas 6a3a JTaHHBIX H
HUH()OPMAIIMOHHO-CIIPABOYHBIEC CHCTEMBI

WNudopmarus o nmpaBe COOCTBEHHOCTH
(PEKBU3HUTHI JOTOBOPA)

MaTepHalbl, HHTEPBBIO C BEAYIIUMHU
CIICIHATMCTaMU — TIeJIaroraMu,
MICHXOJIOTAMH, YYSHBIMH, PETTOPTAKHU H
aHAIINTHYECKHUE CTAThH.

YuTaTenu moyrydaroT I0CTyl K HOPMaTHBHO-
paBoBO# 6aze ceprl 0OpazoBaHusl, OHU
MOTYT TIOJIH30BATHCS CAMBIMH PA3TUIHBIMU
MIOJIE3HBIMHU CEPBHCAMHU — TAKHMHU, KaK
OHJIAWH-TECTUPOBAHKE, OMPOCHI TI0
aKTyaJIbHBIM TEeMaM H T.J1.
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