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Meronnueckue ykazaHusi pa3padoTaHbl

B cooTBeTcTBUM ¢ TpeboBanmsimu ®I'OC BO mo
HaIPaBJICHUIO TTOATOTOBKHU

21.03.01 «HedTrerazosoe nemo»

Astop CamconoB Anekcelr MuxaitioBud, cT.mpenoaaBaTtenb kadhenpsl MHGOpMaImoOHHBIX
TEXHOJOTHUH, DJICKTPOIHEPI€TUKH U CUCTEM YIIpPaBJICHUS

(vrkazamo ®UO, yuenyto cmenens, yuenoe 36anue uiu 00INCHOCMb)

Meroaunyeckue pekoMeHJauuu 0100peHbl Ha 3acenanuu kadenpsl MHbopMaImoHHbIX

TGXHOHOFHﬁ, SJICKTPOOHCPICTHUKH N CUCTCM VIIPABJICHUA

(mpotokon Ne 10 ot 14.05.2022 1.).



1. Heas pacyerHo-rpaduyeckoii padOTBI - BBIIBUTH 3HAHUS
CTYACHTOB OCHOB (PM3MKH, TPOU3BOAUTH PACUETHI, MPUBUTH OOYUAIOIIUMCS
HaBBIKU CAMOCTOATEIbHONU PabOTHI C IPUMEHEHUEM MAaTEMaTHUECKUX METOJI0B.

B Xoxe BBINONHEHHS] pacyeTHO-rpapuueckoil paboTshl 00ydarouuics
JOJKEH IPOSIBUTH YMEHUE CAMOCTOSITENIbHO padoTaTh ¢ y4eOHOM JUTepaTypoil,
MPUMEHSATh TEOPETUUECKUE 3HAHUS JJI PELICHUs 3a/1ay U aHAIM3a KOHKPETHBIX
JAHHBIX.

PacuerHo-rpadguyeckas paborta H0IKHA OBITH BBINOJIHEHA U MPEICTaBIICHA
B CPOK, YCTAHOBJICHHBIN rpauKoM yaeOHOTo mpoliecca.

BoinosiHeHne pacdeTHo-rpaduyeckoil paboThl BKIIOYACT CIETYIONINUE
ATaIbI:

¢ 03HAKOMJICHHE C MPOrpaMMol ITUCHMIUTUHBI «Du3nkay, METOIUYECKUMU
PEKOMEHIAIMSMU 110 BHIMOJIHEHUIO pacueTHO-rpaduueckoil paboTsl;

o TMpopaboTKa COOTBETCTBYIOIIMX pa3AenoB ¢usuku: «Onmuxka u
keanmosas  Qusuxkay u «Amomnas u AdepHas  Qusuxay 1O
PEKOMEHI0OBaHHOM y4eOHOM JTUTepaType, KOHCIIEKTaM JICKIIH;

¢ BBIIIOJIHEHHE PACUETOB C IPUMEHEHUEM OCBOCHHBIX METOJIOB.
3aBepiieHHas paboTa TPEACTABISIETCS JUIsl TPOBEPKH Ha Kadeapy

MPErnoJaBaTeio B yCTAHOBIEHHBIE y4eOHbIM rpadukoM cpoku. Cpok MpOBEPKHU
He Oosiee 5-7 nHei. IlpenopaBaTens mpoBepsieT KauecTBO pabOThI, OTMEYAET
MOJIOKUTENbHBIE ~ CTOPOHBI, HEJOCTAaTKW paboOThl M  OIIEHMBAaeT  €e.
OOyuaroiuecs, He MOArOTOBUBIINE PacCyETHO-TPAPUUECKYIO padbOTy, K 3a4€Ty U
HK3aMEHY HE JOIYCKAOTCA.

2. Bbi0Op BapuaHTa M CTPYKTYpa pacueTHO-rpaguyeckoii padoThl

3amanus JUISt pacyeTHO-TpapuIECKUX pabot COCTaBJISIFOTCS
MpernojaBareyeM, KOTOPBIM BENET MaHHYI AUCIUIUIMHY, W YTBEPKIAIOTCS
Kageapo.

Homep  Bapuanta  pacuerHo-rpaduueckoid  paOOThl  BBIOMpAETCS
oOy4aromumcs 1o nociaeaHeit nudpe B mudpe HoMepa 3a4eTHONW KHIKKH. Taxk,
Hampumep, eciau nocieasss uudpa mudppa 1, To 00ydarouIuics BBIOTHSIET
pacueTHO-Tpaduueckyro padoty no Bapuanty Ne 1.

[To sTomy HOMepy M 1O Tabnuie BapuaHTOB (Tabaumbl 1 u 2)
HaXOMSTCS 3a/1a4, KOTOPBIE TOJKEH PEIIUTh CTYACHT.
Tab6aunma 1

3agaun Bapuant

1 2 3 4 5 6 7 8 9 10
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Hanpumep, ecau Homep 3aderHo kHUkKKH 803681 u mo yueOHOMY
TUTaHy HEOOXOIMMO BBITIOTHUTH § 3a71a4.

3amaHust BRIMOTHIIOTCS B TEUEHUE 3-TO CEMeCTpa.

[Ipu  BBIMOTHEHWU  pacyeTHO-TPAPUUYECKON  pabOThl  HEOOXOIUMO
TIPUICPKUBATHCS CICAYIOIICH CTPYKTYPHI:

e TUTYJIbHBIN JIUCT;

* BBEJICHNC,

e pacUeTHasl 4acTh;

¢ 3AKJTFOUCHUE;

o CITUCOK UCITIOJIb30BAaHHOM JIUTEPATYPHI.

TuTyabHBIN JUCT SBISETCS MEPBOM CTpaHUIICH pacyeTHO-TPaPUUECKOM
pabotsl. OOpaser] ero opopmiieHus npuBeneH B [Ipunoxxenun.

Bo BBeaeHnHU cojepikarcs oOIIre CBeACHHUS 0 BhinoaHeHHo# padote (0,5-1 ¢).
B pacuetrHoii yacTtu oOydyarouuiics JOKEH MOKa3aThb YMEHUE MPUMEHSTh
MaTEMaTUYECKUE METOMBl PACUETOB, PACCUUTHIBATH HEOOXOIUMBIC JTaHHEIE,
JIeNIaTh Ha UX OCHOBE apryMEHTUPOBAHHBIE BHIBOJIBI.

YcnoBus 3a1a4 B pacYCTHOM YaCTH JTOJKHBI OBITH MIPUBEECHBI TIOTHOCTBIO.
Pemenue 3amau crieayer COnmpoBOXKAATh Pa3BEPHYTHIMU pacyeTaMU, CChUIKAMU
Ha MaTeMaTU4ecKrue (OpMyJIbl, aHAJTW30M W BBIBOJAMH. 3aJa4d, B KOTOPBIX
JaHBI TOJIBKO OTBETHl 0€3 TPOMEKYTOYHBIX BBIYHCICHUN, CUYUTAIOTCS
HEpEeIIeHHbIMU.

Crnenyer oOpaTuTh 0CO00€ BHUMaHUE Ha BBIBOJIBI, KOTOPHIE TOJKHBI OBIThH
000CHOBaHHBIMH, TOATBEPKIATHCA MPEIBAPUTETHLHBIM aHAINU30M IU(POBOTO
MaTepuana.

B 3akimiouenun pacuyerHo-rpaduueckoit padotsl (1 ¢.) B kpatkoit hopme
PE3IOMUPYIOTCS PE3YJIbTaThl paOOTHI.

[Tocne 3akimtoYeHUS TPUBOIUTCSA CIMCOK JIUTEPATYpPhl, BKIIOUYAIOIINAN
TOJIbKO T€ HCTOYHUKH, KOTOpbIC OBLIM WCIOJIb30BaHBI TIPH BBITIOJIHCHUH
pacdeTHO- Tpaduueckoil pabOThl W Ha KOTOPHIC MMEIOTCS CCHUIKHM B TEKCTE
paboTHI.

[Ipu onMcannu TUTEPATYPHBIX HCTOYHUKOB HEOOXOIMMO yKa3aTh:

o (hamMHUITUK ¥ MTHUITHAIBI ABTOPOB;

 HA3BaHUE KHUTHU, COOPHHKA, CTAThH;

¢ MECTO U3IAHUS;

¢ U3JIATENILCTBO;

o TOJT M3JIAHUS;

¢ KOJIMYECTBO CTPAHUI] WJIM KOHKPETHBIE CTPAHUIIBI (ITOCIIETHNE B
CJIy4ae CChUIKM Ha CTaThIO UM CTATUCTHYECKUI COOPHHUK).

CranpmapTHbiii  (opMaT ONUCAHWA WCTOYHUKOB TIPUBEIECH B CITUCKE
JUTEPATYPHI.

3. TpebdoBanusi k opopmiieHUIO pacueTHO-TPauUeCcKoii padoThI

[Ipu odopmnenun  pacuerHo-Tpaduueckoii  pabOTBl  HEOOXOAMMO
PYKOBOJICTBOBATHCS CIICTYIONTUMHU TPEOOBAHUSIMM:



1. O6mem paborbl - 5-10 cTpaHul TeKCTa Ha CTAHJAPTHBIX JIUCTax
dopmata A4, HaOpaHHBIX Ha KOMIIBIOTEPE C HCIIOJIB30BAHUEM TEKCTOBOTO
pEelaKkTopa WM BPYYHYIO (IIMCBMEHHO), TaOJUYHOIO MpOIEcCOpa WU APYTUX
POrpaMMHBIX cpecTB (pa3mep mpudTa - 14 myHKTOB, HHTEpBai - 1,5).

2. CrpaHuubl JOKHBI OBITh NMPOHYMEPOBaHbl M HMMETh IOJSI CIIEBA U
cIpaBa He MeHee 25 MM JIJIsl 3aMEeUaHui penogaBaTelsi-KOHCYIbTaHTa.

3. B TekcTe He AOIKHO ObITh COKpAILlEHUH CIIOB, KpOME OOIIETPUHSATHIX.

4. Bce npoMexyTOUYHBIE JJTaHHBIE MPOBOJUMBIX PAacUye€TOB U PE3YIbTAThI
CJIelyeT MPEACTABIATh B SBHOM BUJIE.

5. Bce TaGnuipl 10JKHEI UMETh CKBO3HYIO HyMepauuio. [IpuBeneHHbie B
pabote wutocTpaiuu (rpa@uku, quarpaMMbl) JOJIKHBI UMETh MOJPUCYHOUHbIE
Ha/IIUCH.

6. Omnucanue TUTEPATYPHBIX UCTOYHUKOB BBIMOIHSIETCS B COOTBETCTBUU
CO CTaHJapTHBIMU TPEOOBAHUSMMU, IPUBEICHHBIMU B MIPEIBIIYILIEM pa3JIeIe.

4. 3aganus U MeTOANYECKHE YKA3AHUSA [IJIS BHITIOJTHEHUS PACYETHO-
rpadguveckoii padoThl CTyAeHTAMHU 04YHOH GopMBbI 00yUeHHUS

OCHOBHBIE 3aKOHBI TEOMETPUYECKOM ONTUKH.
Tonkue nuH3bl. [locTpoeHue n300paxkeHnii ¢ TOMOIIBIO JTUH3.
OcHoBHBIE (DOTOMETPUYECKHUE BEIIMUNHBI.
KorepeHTHOCTP ¥ MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. WHTepdepenims
cBeta. Meroael ee HaOmoAeHus. Pacuer nHTEp(EpEeHUMOHHON KapTHHBI OT JBYX
MCTOYHHUKOB.

5. HurepdepeHuns cBera B TOHKUX TUICHKAX.

6. Hudpakuus ceera. [Ipunnun [toiirenca-dpenens.

7. Meron 3oHn @penens. I[IpsmonuHeiHOE pacnpocTpaHEHHE  CBeETa.
Hudpaxkuusa OpeHenst Ha KpyIriioM OTBEPCTHH U JTUCKE.

8. Judpakuus OpayHrodepa.

9. Judpakuus va npoctpancTBeHHol peuierke. opmyna Bynbda-bperros.

10. Paspemarornias cnocOOHOCTh ONTUYECKUX MPHUOOPOB.

11. qucnepcus cBeta. DNEKTPOHHASA TEOPHUsI TUCIIEPCUU CBETA.

12. IlornomieHue cBera.

13. Dddexr Homnepa. U3nyuenne BaBunoBa-Uepenkora.

14. llonspuzanusi cBera. EcTeCTBEHHBbIM M MOJSIPU30BAHHBIM CBET. 3aKOH
Mauroca.

15. [lonspuzanus cBera Npu OTPAXKEHUHU U MPEIOMIIEHUU Ha TPaHULE JABYX
TUBJIEKTPUKOB.

16. /IpoiiHoe myudenpenomieHue. I[lomspuzatopel. AHaIW3 MOJISIPU30BAHHOTO
CBETA.

17. UckyccTBeHHAs! ONTUYECKas aHU30TPOIIHSL.

18. Bpaienue miocKocTH noJsipu3aluu.
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19. TennoBoe u3nydeHUe U ero xapakrepuctuku. 3akoH Kupxroda. UactHbie
3aKOHBI TEIUIOBOTO n3nydenus. ®opmyna [1nanka.

20. OnTtuueckass  nupoMerpusa.  PanuanuonHasi,  LBETOBas,  SPKOCTHas
TEeMIIEpaTyphl.

21. ®ororpdexr. Ero Bumpl. OcHOBHbIE 3akOoHbI BHemHero (orodddexra.
Ypasuenue DiiHImTEHHA 11 BHETHET0 GotodddekTa.

22. Macca u umnynbc (poroHa. J[aBieHue cBera.

23. O¢dexr Komnrona. EIUHCTBO KOPMYyCKYJISPHBIX W BOJHOBBIX CBOMCTB
AJIEKTPOMArHUTHOTO U31yYEHUSI.

24. Monenu atroma TomcoHna u Pezepdopaa.

25. JluneituaTsiii ciekTp aroma Bogopoja. Iloctynarsl bopa. Onbiter dpanka u
I'epua. Cnektp aroma Bomoposa o bopy.

26. KopmyckymsipHO-BOTHOBOHM JTyajnu3M CBOWCTB BemiecTBa. CBOWCTBa BOJH €
bpons.

27. COOTHONICHHS HEOTIPEICIICHHOCTEH.

28. BonHoBas GyHKIIMS U €€ CTATUCTUYECKHUI CMBICI.

29. Oomee ypaBHenue Illpenunrepa. VYpaBuenue Ilpegunrepa  mis
CTallMOHAPHBIX COCTOSIHUM.

30. JIBmxeHne cBOOOIHON YaCTHIIHI.

31. Yactuiia B OAHOMEPHOM MPSAMOYTOJIBHOM — «IOTEHUMATBHOU sIME» C
OECKOHEYHO BBICOKMMH «CTEHKaMM».

32. IlpoxoxaeHUe dYacTHUIbl CKBO3b MOTEHUMANbHBIA Oapbep. TyHHEIbHbIN
aPexr.

33. JIuHeHbII TapMOHUYECKII OCIIIISTOP B KBAHTOBON MEXaHUKE.

34. Atom Bogopoja B KBaHTOBOM MeXaHHKe. KBaHTOBEIC YHCIIA.

35. 1s — cocrosiHue 3JeKTpoHa B aToMe Bojopoaa. CruH snektpoHa. CIMHOBOE
KBaHTOBOE YHCIIO.

36. IIpuHIMI HEPA3TUYMMOCTH TOXKIECTBEHHBIX YacThll. DepMHUOHBI U O030HHBI.

37. lpunmun [aynu. Pacnpenenenue 31eKTPOHOB B aTOME MO COCTOSHUSM.

38. PentrenoBckue cekTpsl. 3aKkoH Mo3iu.

39. Monekymsipabie cieKTpel. KoMOMHAIIMOHHOE paccesHrue CBETA.

40. CioHTaHHOE U BBIHYKJEHHOE U3nyueHus. Jlazepsl.

41. dazoBoe nmpoctpancTBO. DyHKIMS pacipeaeeHus.

42. KBaHTOBBIE CTaTUCTHKN bo3e-Ditamrreitna u @epmu-/{upaxka.

43. Metaibl, TUAJIEKTPUKH U MTOTYITPOBOIHUKH 110 30HHON TEOPHUH.

44. CobcTBeHHas ¥ MPUMECHAs MMPOBOJIUMOCTH MOJTYTPOBOAHUKOB.

45. Pa3zmep, cocTaB U 3apsi/i aTOMHOTO sijipa. MaccoBoe U 3aps10BO€ Yucia.
JledexT Macchl ¥ HEPrus CBSA3U Apa.

46. CnuH Aapa v ero MarHWTHBI MOMEHT.

47. SInepubie cuiasl. Moaenu sapa.

48. PannoakTUBHOE U3ITyUYEHUE U €T'0 BUIBL.

49. 3aKkoH paAMoaKTUBHOTO pacmasna. [IpaBuna cMmemeHus.

50. 3akonomepHocTH anbda-pacnaga. berra-munyc-pacnan. Heirpuno. ['amma-
U3JIy4EHUE U €r0 CBOMCTBA.



51. Pe3onancHoe norjoiieHue ramma-usnydenus (3¢ dext Meccbayapa).

52. SlnepHble peaKIMu U X OCHOBHBIE THIIHI.

53. Ilo3utpon. berra-matoc-pacmnan. DIeKTPOHHBIN 3aXBaT.

54. SinepHble peakuuu Moja ACUCTBUEM HEUTPOHOB. Peakius aeneHus sapa.
[lennas peakius neneHus.

55. Peakiusi CHHTE3a aTOMHBIX sJIEp.

56. YpoBeHsb aneMeHTapHbIX yacTull. KocmMudeckoe u3nydeHue.

57. M1ooHbI U UX cBOMCTBAa. ME30HBI U UX CBOWCTRA.

58. Turmbl B3anMOIeHCTBUM PTIEMEHTAPHBIX YACTHII.

59. Yactuipl 1 aHTUYaCTUIIBL. CIUPATIBHOCTD.

60. JlenToHbI. 3aKOH COXpaHEHUS JICITOHHOT'O YHCIA.

61. Anponbl. 3aKOH COXpaHEeHHS OAPUOHHOI'0 YUCJIA.

62. I'uneponbl. CTpaHHOCTb U YETHOCTH 3JIEMEHTAPHBIX YACTHII.

63. Knaccudukanms snemeHTapHbIx yactuil. KBapku.

64. Ilepenocunku GyHIaAMEHTAIBHBIX B3aUMO/ICHCTBUM.

METOJUYECKHE YKA3AHUA

1.  Howmepa 3amad, KOTOpbIE CTYAEHT JOJDKEH BKIIOYHUTH B CBOIO
KOHTPOJIbHYIO PaboTy, ONpeeNsitoTCs Mo TabJInilaM BApUAHTOB.
2. KonTtponbHBIE pabOTHl HAJIO BHINOIHATH B IIKOJIBHOW TETPAJIH,

Ha 00JI0’)KKE KOTOPOW MPUBECTH CIEAYIOIINE CBEACHHS: HOMEP KOHTPOJIbHOU
pa®oOTBl, HAaMMEHOBAHME JUCLUUIUIMHBI, CHELUAIBHOCTb, Kypc U Qopmy
oOyueHusi, yueOHbI mudp, damMuiIuga U HMHULUANBL CTYAEHTa, a TakKke
(amuiiys BeyIIEro npernoaaBaress.

3. VYcnoBust 3amad B KOHTPOJIBHOM paboTe HaAo Hepenucarhb
noJaHOCThI0 Oe3 cokpamieHuil. Kaxnyro 3amady HEoOXOIMMO HA4YMHATH C
HOBOM CTPAHUILIBI.

4. B KOHIIE KOHTPOJIBHOU palOTHI CIEYET yKa3aTh YU4€OHUKHU WU
yueOHblE ITOCOOMs, KOTOPbIE HCIOIb30BAINCH CTYAEHTOM IPHU pEIICHUU
3ajad.

S. KouTponeHyto paboTy Ha TpOBEpPKY CcleayeT caarh B
JIeKaHaThl CBOMX (haKyJIbTETOB JI0 Hauaaa SK3aMEHAIIMOHHOW CECCHH.
6.  Ecnu xonTponpHas paboTa Mpu MpOBEpKE HE 3a4TeHa, CTYJAEHT

00s13aH UCIPaBUTh HEBEPHBIC PEIICHHS W TMPEICTaBUTh HCIPABICHHYIO
paboTy Ha TMOBTOPHYIO TMPOBEPKY HEMOCPEIACTBEHHO MPENoAaBaTelio.
Hcnpapiieans He0OXOIUMO c/elaTh B TOH )K€ TETPaJIH.

7. CryzneHT noJKeH ObITh TOTOB BO BpEMsl 3a4eTa WM dK3aMEHa
JlaTh TOSICHEHUS IO CYIIECTBY PELICHMS 3ajay, BXOASANIMX B KOHTPOJbHBIE
paboTHI.

8. Pemiennst 3amad  ciienyeT CONPOBOXKAATh KPAaTKUMH, HO
HCUYEPTBIBAIOIIMMYU TIOSICHEHUSIMU, B TEX CJydasx, Korja 3TO, BO3MOIKHO,
CHENaTh CXEMAaTUYECKUU YepPTEX WM PUCYHOK, MOSCHSIONIMI copep KaHue
3aJ1a4m.

9. Pemarts 3amadqy HeoOXoauMo B 00mIeM, BHIE, T.€. BBIPA3HUTH
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UCKOMYIO BEIMYHMHY B OYKBEHHBIX OOO3HAUEHHUSX BEJIMYWH, 33JaHHBIX B
ycnoBuM 3amad. llpu Takom cmoco0Ge perieHus He  HPOU3BOAUTCA
BBIYHMCIICHUS TPOMEKYTOUHBIX BEJIMYKH.

10. Tlocnme monmydeHUss CIOXKHON pacueTHOW (GOpMyIbl s
POBEPKU MPaBUIBHOCTH €€ CIEAYeT MOACTaBUTh B IPABYIO 4aCTh (POPMYJIbI
BMECTO CHMBOJIOB BEJIMYMH OOO3HAYEHUs €IMHMI] JTHUX  BEJIUYHUH,
OPOU3BECTH C HUM HEOOXOIUMBbIE JEHUCTBUS U YOEauTCs B TOM, YTO
NOJTyYeHHAs] MPU ATOM €JIMHHIIA COOTBETCTBYET MCKOMOW BenuuuHe. Ecnu
TaKOr'o COOTBETCTBUS HET, TO 3TO O3HAYAET, YTO 3a/1a4a PEIICHA HEBEPHO.

11.  YwucnoBbie 3HAYEHUS BETUYMH NPU MOJCTABKE UX B PACUETHYIO
dbopmyiny crneayer BbIpaxkaTh TONbKO B eauHuniax CHU. B Buje uckiIoueHus
JIOIYCKAeT BbIpaXKaThb B JIOOBIX, HO OJMHAKOBBIX EIMHUIAX YHCIIOBBIC
3HAYEHUs OJHOPOJHBIX BEJIUYMH, CTOSIIMX B YHCIUTEIE M 3HAMEHaTelne
JIpoOU U UMEIOIIHNE OJTUHAKOBBIE CTETIEHHU.

12. Ilpu moacTaHOBKEe B pacyeTHYIO (popMyily, a TaKXkKe MPHU 3aIucu
OTBETAa YHUCJIOBbIE 3HAYEHUs BEIWYMH CIEAYyeT 3alMChiBaThb  Kak
MPOU3BEJCHUE JICCITUYHOM ApoOM C OJHOM 3Havamel mudpod mepen
3aIsTOM Ha COOTBETCTBYIOLYIO CTENEHb AecATth. Hampumep, Bmecto 3520
Hazo 3anucath 3,521103, smecto 0,00129 3ammcars 1,29 108 u 1. .

13. Bebluucnenuss mno pacuetHod ¢opmyae HaAO MPOBOJIUTH C
cOONIOIEHHEM TpaBuUil MNPUOMMKEHHBIX BbluncieHuil. Kak mpasuiio,
OKOHYATEIbHBIM OTBET CIJIEAYET 3alUChIBaTh C TPeMs 3HaYalIUMU Iudpamu.
OTO OTHOCHUTCS K CIy4yaro, KOrja pe3yJjbTaT MOJYy4YeH C HPUMEHEHUEM
KaJIbKYJISITOpA.

3aoauu

Bapuant 8

1.0mpenenuTb  SHEPreTHYECKYH0  OCBEIIEHHOCTh  (00iy4eHHOCTh)  F.
3epKaJIbHON MOBEPXHOCTHU, €CJIM JABJICHUE p, MPOU3BOJIUMOE U3IIYYECHUEM, PABHO
40 mxIla. M3nydenne nagaeT HOPMAJIbHO K TOBEPXHOCTH.

2.HeB030yX1€HHBIN aTOM BOAOPOA MOTJIOIIAET KBAHT U3YYEHUS C JJTMHOM
BomHbl A = 102,6 HM. Beruuciauts, mons3ysch Tteopuedt bopa, pamuyc
AIIEKTPOHHOIN OpOUTHI BO30YKIEHHOI'0 aTOMa BOAOPO/Ia.

3.0Heprus Bo30OyxaeHHoro aroma Bojopoaa 0,85 5B. Beruucnuts pmuny
BOJIHBI ie bpoiins anekTpoHa Ha 3Toi opOuTe.

4.0OUE€HUTh C MOMOIIBIO COOTHOIIECHUS HEOMPENECICHHOCTE MUHHUMAIbHYIO
KMHETUYECKYIO DHEPTHUIO AJIEKTPOHA, JIBIDKYIIETOCS BHYTPH cdepsl paauycom R =
0,05 aMm.

5.Haiitu nmepuon mnomypacnanga 712 pagMOaKTUBHOIO H30TONA, €CIU €ro
akTUBHOCTh 3a Bpems t = 10 cyr ymenpmmnach Ha 24% 1O CpaBHEHHIO C
IIEPBOHAYAIBHOM.

6.PannoakTBHOE SIpO, COCTOSIIEE M3 S MPOTOHOB M O HEUTPOHOB,
BbIOpocwiio a-dactuily. Kakoe sigpo oOpa3oBanoch B pe3ynbTare o-pacnaga?
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OmpenenuTb YHEPTHIO CBS3KU 00pa30BABLIECTOCS SIpa.

7.BBIYMCIIUTD SHEPTHIO, KOTOPAas BBIIACISETCA B AIEPHOM peakiMi CUHTE3a
2 H + 3;H— %He + 1on .

8.BoruncnuTh XxapakrepucTuyeckyro Temmepatypy Op Jlebas mist kenesa,
ecnu mipu temneparype T = 20 K momsapHas TemioeMkocTh kene3a Cm = 0,226
JIx/(Kemonp). YenoBue T << @p CYUTATH BBHIITOTHECHHBIM.

Bapuanr 2

1.JlaBnenue p cera ¢ JJIMHOM BOJIHBI A = 40 HM, MaJarero HOpMaJIbHO Ha
YEepHYIO MOBEPXHOCTh, paBHO 2 HIla. Onpenenuts uncino N poroHoB, magaronmx 3a
Bpems t = 10 ¢ Ha muomans S = 1 MM? 5TOM MOBEPXHOCTH.

2.Beruucnuts mo teopun bopa pamuyc rz BTopoit cTariioHapHON OpOHUTHI U
CKOPOCTb 02 3JIEKTPOHA Ha 3TOW OpOUTE AJI aTOMa BOAOPOIA.

3.IIporon gBmxkercs co ckopocThio 10107 m/c. OnpenennuTs UIMHY BOIHEL JIE
bpoins nporona.

4.Vlcrionb3ys COOTHOILIEHUE HEONPEIEICHHOCTEH, OLICHUTh HANMEHbIINE
omnOKu Av B ONpEEICHUU CKOPOCTU BJIEKTPOHA U MPOTOHA, €CIU KOOPJIUHATHI
[[EHTPa MAcC 3TUX YACTHUI] MOTYT OBITh YCTAHOBIIEHBI C HEOTIPEACTEHHOCTHIO 1 MKM.

5.0npenenuTh, Kakas J01s8 paJUuOaKTUBHOTO M30Tomna “° Ac pacmagaercs B
TeueHue BpeMeHu t = 6 cyr.

6. BBIYMCITUTE SHEPTUIO CBSI3U SIIPA M €T0 YACIBbHYIO YHEPTUIO CBS3H, TO €CTh
SHEPIHIO, IPUXO/AIIYIOCS Ha OJUH HYKIIOH JJIs dlieMeHTa 2%4Au.

7. BBIMHCIINTB SHEPTUIO sAIepHOM peakiuu S.He + n— 3H + 1ip,

8.3Has, yrto s anmaza Gp = 2000 K, BBIYMCIHTH €ro yAelbHYIO
TeroeMKocTh npu Temmeparype 7= 30 K

Bapuant 3

1.0npenenuts KO(QOUIMEHT OTPaKEHUS p TOBEPXHOCTH, €CIIU MpH
SHEPreTUYIECKON OCBemeHHoCTH E.= 120 B1/M? naBnenue p cBeTa Ha Hee 0Ka3aloch
paBHbM 0,5 MkIIa.

2.Bpruncnuts 1o teopuu bopa mepuon 7 BpallleHUs JIEKTPOHA B aTOME
BOJIOPO/1a, HaXOASIIErocss B BO30YKJIEHHOM COCTOSIHUH, OIPENENIEMOM TJIaBHBIM
KBaHTOBBIM YHCIIOM N = 2.

3./leOpoitlieBckast 1JiMHA BOJIHBI 3JIEKTpOHA yMeHbInangack ¢ 1 1o 0,5 uM. Ha
CKOJIbKO M3MEHWJIACH SHEPTHUSI DJIEKTPOHA?

4.KakoBa nomkHa OBbITh KUHETHYecKas »dHeprus 1  NOpoTOHA B
MOHO3HEPI€TUYECKOM ITyYKE, HCIIOIb3YEMOIO I HMCCIEIOBAaHHS CTPYKTYpBI C
nuHelHbpIMU pasmepamu | = 1078 cm?

5.AKTUBHOCTb 4 HEKOTOpOro m3orona 3a Bpems t = 10 cyT yMeHpIIMIace Ha
20%. OmnpenenuTh niepuo mosrypacnana 712 3Toro u30Tomna.

6.0npeaenuTb 3HEPrUI0 CBSA3M SApa U €ro yAEIbHYI0 3HEPruI0 CBSI3HM IS
snemenra LS.

7.BeruncanTh 2Hepruro saepHoit peakiwmu & Al n - Mgg p.

8.MomnsapHas Ttemnoemkocth Cm cepeOpa mpu Temmeparype 7 = 20 K
10



okazanach paBHOUM 1,65 Ix/(MonbeK). BBIYMCINTE MO 3HAYEHUIO TEIJIOEMKOCTH
XapaKTEPUCTUUECKYIO TeMIiepaTypy @po. YcnoBue 7 << @p cunuTaTh BBIIIOJHEHHBIM.
Bapuant 4

1.JlaBieHue cBeTa, MPOU3BOAMMOE Ha 3€pPKaJbHYIO TIOBEPXHOCTH, p = 5 mlla.
OnpenenuTs KOHIIEHTPALUIO No GOTOHOB BOJIU3M OBEPXHOCTH, €CIIH JJIMHA BOJHBI
CBETa, MAIAfOIIET0 Ha MOBEPXHOCTH A = 0,5 MKM.

2.0npenenutb U3MEHEHHE 3Hepruu AE 3JeKTpoHA B aroMe BOJOpoAa MpH
M3y4EeHHH aTOMOM (pOTOHA C 4acTOTOM v = 6,28+10% 'y,

3.Haitu nnuHy BoOsHBL e bpouns mis mpoToHA, NPOLIEAIIEr0 Pa3HOCTh
norernuaioB 1000 kB.

4. Vcrionb3yss COOTHOINCHUE HEONPEISICHHOCTeH, OICHUTh IHUpUHY |
OJTHOMEPHOTO TIOTCHIIMAJIBLHOTO SIIWKA, B KOTOPOM MHUHUMAaJbHAs DSHEPTHS
anekTpoHa Emin= 10 3B.

5.0mpeaenuTh Maccy M u30TomNa , siisMerorero akTuBHOCTh A = 37 I'bk.

6.Bec HeliTpansHOro aroma usorona auths ' Li pasen 37,01601, onpenenuts
MacChl HFOHOB JIUTHs: ogHo3apaaHoro ( 'sLi )*, mByxsapsmHoro
(7 Lsi )™ u tpexszapsmmoro (Lis)*™.

131 |

7.BBIMUCIIMTB SHEPIHIO A1epHOM peakiuu > S+ N— 32 P+ 1 py.

8. Beruucnuts (1o Jlebaro) yaenbHy0 TeII0EMKOCTh XJIOPUCTOrO HATPUSI TIPH
temnepatype T = Op/20. Ycioue T << @p CUUTATD BBHITTOJTHECHHBIM.

BapuanT 5
1.Ha paccrositauu I = 5 M OT TOYe4HOr0 MOHOXpoMartudeckoro (A = 0,5 Mxm)
M30TPOIHOr0 MCTOYHMKA PACIONokKeHa miomanka ( S = 8 MM? ) IepIeHauKyISpPHO
nagaomuM nyykaMm. Onpenenuts yucio N GoTOHOB, €KEeCeKyHIHO MaJaroluX Ha
miomaaky. MormrHocts u3nydenus P = 100 Br.

2.Bo ckonbko pa3 u3MEHHTCS Tiepuona I BpalleHus 3JIEKTPOHA B aTOME
BOIOPO/Ia, €CJIM MPU MEPEX0/Ie B HEBO30YKACHHOE COCTOSIHUE aTOM M3JIy4ui (DOTOH
¢ UIMHOM BOJIHEL A = 97,5 HM.

3.Bpuncnuth JIMHY BOJHBL A€ Bpoiisa ayist MOneKynbl a30Ta, ABUXKYIIEHCS
CO CpeOHEN CKOPOCThIO, COOTBETCTBYIOIIEH KOMHATHON TeMIEpaType.

4.Anbda-yacTuiia HAXOAMUTCS B OECKOHEYHO TJyOOKOM, OJHOMEPHOM,
IPSIMOYTOJILHOM MOTEHI[UAIEHOM SIIHKE. Ucnonbiys COOTHOILIEHUE
HEOMPE/ICICHHOCTEH, OIICHUTh MUPUHY | slKKa, eciiu U3BeCTHO, YTO MUHUMAJIbHAS
sHeprus anbha-yacTULbl Emin= 8 M3B.

5.HaliTu cpeqHIOl0 MpPOJOIKUTENBHOCTh KU3HU 7T aToMa PaJhuOaKTUBHOIO
n3oromna kobansTa © Cey

6.MIcronb3ys U3BECTHBIE 3HAUEHUS MAacC HEMTPalbHBIX aToMOB - H,
1H, 12%sC 1 sneKxTpoHa, OIpeaennuTh Macchl IIPOTOHA, AekTpoHa u aupa %C.

BBIYHCIIUTE SHEPTHUIO AAEPHON PEaKIUK 2H + 3Li— 2*Hew+ 1 n.
8.Berancnuth o Teopuu [lebas termoemMkocts 1uHka Maccoit m = 100 r mpu
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temnieparype 7' = 10 K. [IpuHATh 1 nuHKAa XapaKTEpPUCTHUUECKYIO TEMIIEPATYPy
Hebas @b = 300 K u cuutats ycnoBue 7' << @pBbIIIOTHEHHBIM.

Bapuant 6

1.Ha 3epkanbHy0 OBEpXHOCTh NOJT YIiioM o = 60° Kk HOpMasii nafaeT Mmy4yoK
MOHOXpoMaTtuueckoro ceera (4 = 590 um). II1oTHOCTHh MOTOKA SHEPTUU CBETOBOTO
nyuka ¢ = 1 xBr/M?. OnpenenuTs naBieHUE p, HPOM3BOAMMOE CBETOM HA
3€pKAJIbHYIO TOBEPXHOCTb.

2.Ha ckoiapko HM3MEHWIACh KHHETUYECKAs HSHEPTHsl AJIEKTPOHA B AaTOMeE
BOJOpOJIa TIPU U3JTy4eHUU aTOMOM (DOTOHA C IJTMHON BOJHBI A = 435 HM?

3. Jlnuna BomHbl ae bpoitns mns snektpona paBHa 1,3 M. Omnpenenutsb
CKOPOCTb 3JIEKTPOHA.

4.CpenHee BpeMs )KU3HHU aTOMa B BO30YKICHHOM COCTOSIHUM COCTABIISIET
At = 108 c. TIpu nepexoze atoMa B HOPMAJILHOE COCTOSHHUE HCITYCKAaeTcs (POTOH,
CpelHssl JUIMHA BOJIHBI KoToporo paBHa 600 HM. OueHuTh mHUpUHy A4 U3TydaeMoit
CHEKTpaJIbHOW JIMHWHW, €CIM HE MPOUCXOAUT €€ YIIUPEHUs 3a CUeT APYIrHuX
IIPOLIECCOB.

5.CYeTYUK 0-4aCTHL], YCTAHOBJIEHHBIN BOJIM3U palMOAKTUBHOIO U30TONA, pU
nepBoM uzMmepenuu peructpupoBai Ni= 1400 gactuil B MUHYTY, a uyepe3 Bpems t =
4 9 — tonpko N2 = 400. OnpenenuTs niepuo moirypacmaja 712 u30Toma.

6.Macca o-uactuupl ( sgpo reams “He ) pasma 4,00150 a. e. M.
Onpenenuts MacCy HEUTPAIBLHOIO aTOMa T'EusL.

Onpenenuts SHEpruro aaepHoii peakiun *Be+?H —»  YB+in.

8.00pazen; maraus maccoit 50 r HarpeBaercs ot 0 go 20 K. Onpenenutsb
TEIUIOTY, HEOOXOoauMyIo Juisi HarpeBaHus. [IpuHATH XapaKTEPUCTHUUECKYIO
temneparypy Heb6as nns wmaraus 400 K wu cuumrare ycnmoBue 7 << 6b
BBIIIOJTHEHHBIM.

Bapuant 7/

1.CBeT majgaer HOpMaJIbHO Ha 3€PKaJbHYHI IOBEPXHOCTb, HAXOJSALIYIOCS Ha
pacctostHu I = 10 cM oT TOwyeyHoro wu3oTpomHOro wusznydarens. llpu kakoi
MOIIHOCTH P u3iay4aTens JaBJIEHUE p HA 3€pKaAJIbHYIO IOBEPXHOCTh Oy/lET paBHBIM
1 mITa?

2.B xakux nmpenenax A4 JoikHA J€XaTh JAJIMHA BOJH MOHOXPOMAaTHYECKOTO
CBeTa, YTOOBI MPU BO30YKJIEHUU aTOMOB BOJOPO/ia KBAaHTAMU HTOI'O CBETA Paguyc
I'n OpOUTHI DJIEKTPOHA yBenuuuics B 16 paz?

3.Cxopocth snektpoHoB paBHa 0,8ec. Haittm mmmnay BomHbl ae bpoitns
AIIEKTPOHOB.

4.JIns mpuOJIMKEHHON OLICHKM MHUHUMAJIBHOW SHEPIHM 3JIEKTPOHA B aTOME
BOJOPOJIa MOXKHO HPEINOJIOKUTh, YTO HEONPEAEICHHOCTs Ar  paguyca I
AIIEKTPOHHON OpPOUTHI U HEONPENEICHHOCTh Ap MMITyJIbCa p 3JIEKTPOHA HA TAKOM
OpOUTE COOTBETCTBEHHO CBSI3aHBI CIEAYIONIMM oOpaszom: Ar = r u Ap = p.
Hcnonp3yst 3TU CBA3M, a TAKXKE COOTHOLIEHHUE HEONPEAEICHHOCTEN, HAUTH
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3HAUEHHE paguyca DJIEKTPOHHONM OpOUTBI, COOTBETCTBYIOIIETO MHMHUMAJILHOM
SHEPIUM 3JIEKTPOHA B aTOME BOAOPO/IA.

5.B0 CKOJIBKO pa3 yMEHBUIUTCS aKTMBHOCTH M30TOna 2 P yepes Bpems t = 20
cyt?

6.0npenenuts 1eeKT MacChl W SHEPIUIO CBSA3M sApa aroMa TSKENOro
BOJIOPOJIA.

7.0mpeienuTh SHEpruto AaepHoil peakuuu  ° Lis+ 2H 1— * Hey+ * He.,

8.Beiuucnute mo Teopun Jlebas yaenbHYIO TEIUIOEMKOCTh cepedpa Ipu
temneparype 8 K. Cuurars ycnosue 7 << @p BBHINOJHEHHBIM M IPUHATH IS
cepedpa Op = 225 K.

Bapuant 8

1.CBer ¢ nnuHOM BOJMHBI 4 = 600 HM HOpPMaJbHO MAJAET HA 3EPKATBHYIO
MOBEPXHOCTh U MPOU3BOAUT Ha Hee AaBieHue p = 4 mklla. Onpenenuts uncio N
¢oronos, nagaromux 3a Bpems t = 10 ¢ na momaas S =1 MM? 5T0i NOBEPXHOCTH.

2.B onHO3apsOHOM WOHE JIMTHS DJJIEKTPOH IMIE€peliesl C YETBEPTOro
HHEPreTUYECKOr0 ypOBHSA Ha BTOpoW. OmpenenuTh JUIMHY BOJHBI A W3Iy4EHHS,
UCIYIIEHHOI'0 HOHOM JIUTHSL.

3.KopoTKoBOJIHOBas TrpaHMIA pPEHTreHOBCKOro cmektpa 0,2¢107° .
OnpenenuTe JJIUMHY BOJIHBI 1€ bBpoins 1 3JeKTpOHOB, OOMOapAMpYHOLIUX
AHTUKATO/I.

4.MOHOPHEPreTUYECKUI MyYOK AJIEKTPOHOB BBICBEUHMBAET B LIEHTPE JKpaHa
5JIEKTPOHHO-Ty4eBOH TpyOku mnartHo pamuycom ¢ = 103 cm. Ilomb3yscsk
COOTHOILIEHHEM HEOIIPENEIICHHOCTEN, HANTH, BO CKOJIBKO pa3 HEOIPEIEICHHOCTh
AXx KOOpJIMHATBI 3JIEKTPOHA HA SKpAaHE B HAINpPaBJIEHUH, NEPIEHAUKYISIPHOM OCH
TpyOKH, MeHbIIe pazMepa I' naTHa. [{nuHy L anekTpoHHO-Iy4eBol TpyOKH MPUHSTH
paBHoit 0,50 M, a yckopsroniee 31eKTpoH Hanpsbkenue U — pasabim 20 kB.

5.Ha CKOIBKO MPOLIEHTOB YMEHBIIHUTCS aKTHBHOCTh M30TONa upuaus 2 Ir ,3,a
Bpems t = 15 cyr?

6.Kakoe KOJIMYECTBO HHEPrUM OCBOOOJUTCS TPU COEIUHEHUU OJHOIO
IIPOTOHA U IBYX HEUTPOHOB B aTOMHOE SIAPO?

OnpeenuTh YHEPTHIO SAEPHOI peaKIuu "sLi +%He — B +!n. ,
p P p p

8.MonsipHas TerioeMKkocTh MonubaeHa npu temneparype 20 K pasna 0,6
Jx/(MonbeK). Berunciauts xapaktepuctTudeckyto temmeparypy Jebas. Ycinosue T
<< @b cUUTATH BBINOJHEHHBIM.

Bapuant 9
1.Ha 3epkanbHyI0 MOBEPXHOCTH IUIOMIAALI0 S = 6 cM? MagaeT HOPMAJILHO
notok u3nydenus @.= 0,8 Br. Onpenenuts naBieHue P U cuily naBieHus F cBera
Ha OTY INOBEPXHOCTb.
2.0EKTpOH B aTOME€ BOJOPOJA HAXOJUTCS Ha TPETHEM SHEPreTUYECKOM
ypoBHE. OnpeaenuTb KUHETUYECKYIO 7, MOTEHIMAIbHYI0 [/ U TIONHYI0 £ 3HEPTruto
anekTpoHa. OTBET BBIPA3UTh B 3JIEKTPOH-BOJIbTAX.
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3.Beramcnuth AnuMHY BOJHBI J¢ bpoiis aims dJeKTpoHa 00JIanarolero
KMHETU4YeCcKou sHeprueii 1 5B.

4.Cpennee BpeMs ku3HU At aToma B BO30Y)KJICHHOM COCTOSTHUU COCTABJISCT
okoino 10® ¢. IIpu nepexozme aroMa B HOPMAILHOE COCTOSHHME MCITYCKAeTCs (POTOH,
cpenHss anmuHa BONHBI <A> kKoToporo paBHa 400 HM. OUEHUTH OTHOCHUTEIBHYIO
mpuHy AA/A H3ITydaeMoit CIIeKTpaabHOW JIMHHUW, €CIIM HE MPOMCXOIUT YIITUPCHHUS
JIMHUY 32 CYET JIPYTruX MPOIECCOB.

5.0npenenuts yuciao N siaep, pacnagaromuxcs B TeueHue Bpemenu: 1) t1=1
mug; 2) t, =5 cyr, - B pamuoakTusHoM u3otone docdopa 32 P mysaccoit m = 1 mr.

6.0mpenenuTh YACIbHYIO YHEPTHIO CBS3HM (T. €. CPETHIOI0 SHEPTHUI0 CBS3H,
TPUXOIAILYIOCS Ha OIMH HYKJIOH) simpa 12 C. ¢

Onpenenurs SHEPTUIO ANEPHOM PEAKIMU "Li+'H— 'B+!n.

8.0mpenenuTh TEIIoTy, HEOOXOAUMYIO JIJIsSi HAarPEBAaHMSI IBYX MOJICH HUKEIS
ot 20 mo 30 K. IlpunaTh xapakTepucTHUECKyI0 Temmeparypy Jledast s HuUKes
450 K u ycnoBue T << @p cUUTaTh BBHITIOJIHCHHBIM.

Bapuant 10

1. TOYeUHBI WMCTOYHMK MOHOXpoMaTtmyeckoro (4 = 1 HM) H3IyYeHHUS
HaXOJUTCS B IEHTpe cdepruueckoil 3aduepHeHHON konObl paaumycom R = 10 cwm.
OrnpenenuTs CBETOBOE JaBJIEHUE p, MPOU3BOJIMMOE Ha BHYTPEHHIOIO MOBEPXHOCTh
KOJIOBI, €CJIM MOIIIHOCTh ncToyHuKa P = 1 kBT.

2.DoTOH BBHIOMBAET M3 aroMa BOJOPOJA, HAXOJIAIIErocs B OCHOBHOM
COCTOSIHHH, JIEKTPOH ¢ KuHeTuueckoil sHepruerd 7 = 10 3B. Onpenenurs 3HEpruto
E doroHa.

3.0mpenenutb JJWHY BOJHBI JAe bpoins mis o-4acTuil, MNPOIIEAIINX
pasHocth norennuanos: 1) 200 B; 2) 100 B.

4. ]I mpuOIMKEHHOW OIICHKM MHUHHMMAJIbHOW SHEPruU 3JIEKTPOHA B aTOME
BOJAOPOJa MOXXHO MPEINOJI0XKUTh, YTO HEONPEACIeHHOCTh Al paguyca I
AIIEKTPOHHON OpOUTHI U HEOMPEEICHHOCTh Ap UMITyJIbCa p 3JIEKTPOHA HA TAKOU
OpOUTE COOTBETCTBEHHO CBS3aHBI CIEAYIOIUM oOpazoMm: Ar = r u Ap = p.
Hcnonb3yst 3TU CBSI3M, a TAaK)KE€ COOTHOLIEHHE HEONPEAECIECHHOCTEH, ONPEACIUTh
MUHHMaJIbHOE 3HAYECHHUE SJHEPTUU T min DIIEKTPOHA B aTOME BOAOPOAA.

5.3 Ka)x10ro MUJUIMOHA aTOMOB PaJMOAKTUBHOTO U30TOIA KAXKIYI0 CEKYHIY
pacnagaercs 200 aromoB. Onipenenuts nepuo nonypacnana 712 u3otomna.

6.OHEpTUs CBSI3U S]Ipa, COCTOSIIEIO U3 JIBYX MPOTOHOB M OJIHOIO HEUTPOHA,
paBHa 7,72 M»aB. Onpenenuts Maccy HEUTPAIIbHOTO aTOMa, UMEIOIIETO 3TO SAPO.

7.01IpeeNuTh SHEPIUIO AaepHOi peakun  *40Ca + 14H — #110K + % He.

8.Beruucnute mo Teopum [ebasi yaenbHYIO TEIIOEMKOCTb I'epMaHHs IPH
temneparype 20 K. [lpunsats mna repmanust @p = 370 K u ycnoBue 7 << Obp
CUUTATh BHITIOJIHEHHBIM.
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5. Kpurepumn omeHku pacdeTrHo-rpaduyeckoil padorbl u
THUNIOBbIE OIIUOKHU MPH €€ BbINOJIHEHUM.

Kputepuu onenku pacuetrHo-rpadpuyeckoil paboThl:

- OILICHKA «3auTE€HO» BBICTABJISETCS OOYy4YalIIEeMyCs B TOM CiyYae,
eclii BCE 33/1a4y PEUIeHbl, K 3aJja4aM [IPUBEICHBI TOSICHEHMS,

- OILICHKa «HE 3a4YT€HO» CTAaBUTCS B TOM ClIy4yae, €ClM Kakas-1uoo
3aJa4a OTCYTCTBYET WJIM NPUBEIEHBI HEJOCTATOUHBIE MOSCHEHUS K PEIICHHUIO
3aJ]auH.

[Tpu BbIMOMHEHUU pacyeTHO-Tpadudeckoi padboThl MO (U3MKE YACTO
BCTPEYAIOTCS CJIEIYIOIINE OLINOKU:

1. He cobmronensl mpaBmia ohOpMIICHHS pacdeTHO-Tpaduaeckoit paboThI.

2. He BbigepkaHa CTpyKTypa pacdeTHO-Tpaduueckoir  pabOThI
(oTcyrcTBYyeT 6ubIMOrpad@UuecKuil CucoK, TEOpETUUYecKas 4acTh K 3a/1a4e U T.
I.).

3. He ykazaHbl eqUHUIBI N3MEPEHUS TOYYCHHBIX PEe3yIbTaTOB.

4. B 3amaue OTCYTCTBYIOT BBIBOJBI HJIM COJIEPKMMOE BBIBOJIOB K 3a/1a4e
HEKOHCTPYKTUBHBI.

5. OrcyrcTBUE FOTOBHOCTH 00YYaIOLIErocs OTBEUaTh HA TEOPETUUECKUE
BOMPOCHI, SIBJISIFOIIMECS OCHOBOM JJIsl pELICHUS 3a/1a4H.

6. 3agaHue Ha pacyeTHO-rpapUUEcKyl0 padOTy BBIIIOJHEHO HE IO
CBOEMY BAPUAHTY.

6. Pexomenayemasi iureparypa

OcHoBHas IUTEpaTypa

MexaHuka, MoNeKyysipHas (pu3rKa U OCHOBBI TEPMOJAMHAMUKH : yueOHOE mocooue
JUTSL BBITIOTHEHUS J1abopaTtopHbIxX padoT / B. A. Anapees [u ap.] ; nox pen. B. B.
Camapuna. - Uebokcaps : UITU (p) MI'OY, 2010.

OnTtrka u KBaHTOBas pU3MKa : ydeOHOE TTocOOHe sl BBIMOIHEHUS 1a00paTOPHBIX
pabot / B. A. Auapees [u np.] ; mox pen. C. M. Kazakosa. - YeGokcapst : UIIU ()
MI'OY, 2010.

Camapun, B. B. ATomHas u sinepHas pusuka : yued. mocodue sl BHIMOTHEHUS
naboparopHbix pabot / B. B. Camapun. - Uebokcaps! : UITU (p) MI'OY, 2012,

Tpodumona, T. U. Kypc busuku [Tekct] : yuebd. mocodue ms By3os / T. 1.
Tpodumosa. - 14-e uzz., crep. - M. : Axkagemusi, 2007. - 559 c.

Hemumuenko B. . ®uzuka [DnekTpoHHbIN pecypc] : yueOnuk / B.W. Jlemuguenko,
N.B. lemuguenko. — 6-e u3a., nepepad. u gorn. — M. : UHOPA-M, 2016. — 581 c.
- Pexxum noctyma : http://znanium.com/bookread2.php?book=469821
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JlononHurenbHas aureparypa

Yepros, A. I'. 3agaunuk no usuke : yuedHoe mocodue / A. I'. UepTos, A. A.
Bopobnes. - 5-¢ uza., nepepabd. u gor. - M. : Beici. mk., 1988.

Tpodumosa, T. . COopHUK 3a7a4 110 Kypcy (PU3UKHU C PELICHUAMHU : y4eOHOE
nocob6ue mis By3oB / T. U. Tpodumosa, 3. I'. [1aBnosa. - 7-e uza., crepeoturr. - M. :

Bricm. mk., 2006.

Xaspynsik B. I'. Kypc dusuku [DnexkrponHsiii pecype] : yued. mocodue / B.T'.
Xaspynsk. - M.: HUL] UTHOPA-M, 2014. - 400 c. - Pexxum noctyna :
http://znanium.com/catalog.php?bookinfo=375844

[Tepnonuka

Hayka u )Ku3zHb[ D5eKTpOHHBIN pecypc] :Hay4dHO-TIOMYJISIPHBIN KypHa / TJI. pel.
JlozoBckas E.JI. — M.: Hayka u xu3nsb, 2018. — Pexxum nocryna:
https://biblioclub.ru/index.php?page=journal_red&jid=430673

Bectuuk BI'Y. Cepus 1. ®uszuka. Marematuka. Madopmatuka [ DneKTpOHHBIN
pecypc] :HaydHO-TeOpeTHIeCKUit xypHai / benopycckuii rocynapcTBeHHbIN
yHUBepcHTET. - Pexxum nocryma: https://e.lanbook.com/journal/2495#journal_name

6. [lepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOM ceTH
«/HTEepHET?, He0OX0AUMMBIX JIsi Hanucanus PT'P

1. TlpodeccronanpHas 0a3a TaHHBIX U
MH(POPMALMOHHO-CIIPABOYHBIE CUCTEMBI

HNudopmarnus o mpaBe COOCTBEHHOCTH
(pEeKBU3UTHI JOTOBOPA)

Accormanus nHkeHepHoro oopazoanust Poccun
http://www.ac-raee.ru/

CoBepIlieHCTBOBaHUE 00Pa30BAHHUS U
HH)KGHCpHOﬁ HCATCIIBHOCTU BO BCEX UX
HPOSIBJICHUSIX, OTHOCSIIUXCS K YUeOHOMY,
HaYYHOMY U TCXHOJOT'HYCCKOMY
HAIPaBJICHUSAM, BKJIFOYAs MPOLIECCHI
npenoagaBaHusA, KOHCYJIbTUPOBAHMA,
UCCIICIOBaHMsI, Pa3paOd0TKU HHKCHEPHBIX
pelieHui, BKIto4asi HeTera3oByr0 OTPacib,
TpaHcepa TEXHOJIOT U, OKa3aHHs HIMPOKOTO
creKTpa 00pa3oBaTeIbHbIX YCIIYT,
oOecIieueHHs CBI3€H ¢ O0IIECTBEHHOCTHIO,
IIPOU3BOJICTBOM, HAYKOW U MHTETPALIMH B
MEXIYHApOJAHOE HAYYHO-00pa30BaTeIbHOE
IIPOCTPAHCTBO.

CBOOOHBIN AOCTYII

Hay4JHas dJIeKTpoHHas oubnmoreka Elibrary
http://elibrary.ru/

Hayudnast anekTponHas 6ubimorexa
eLIBRARY.RU - 370 kpynHenmmii
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1. IIpodeccuonanbHas 6a3a JaHHBIX U
MH(POPMALMOHHO-CIIPABOYHBIE CUCTEMBI

WNudopmanus o npaBe cOOCTBEHHOCTH
(peKBU3UTHI JOTOBOPA)

poccuiickuii ”HpOpPMaIMOHHO-
AHATMTUYCCKUI TIOPTAl B 00JIaCTH HAYKH,
TEXHOJIOTHH, METUIIMHBI U 00pa30BaHMUs,
cojiepkauit peeparsl U MOJHBIE TEKCThI
Oosiee 26 MITH HAyYHBIX CTaTeH U
nyOJUKAaIMil, B TOM YUCJIE DJIEKTPOHHBIE
Bepcun 6oiee 5600 pocCUiCKUX HAy4HO-
TEXHUYECKUX )KYPHAJIOB, U3 KOTOPBIX OoJiee
4800 >xypHaI0B B OTKPBITOM JTOCTYTIE
CBOOOHBIN AOCTYI

®enepanbHblid opTan «Poccuiickoe
oOpa3oBaHue» [DNEKTPOHHBIN pecypc] —
http://www.edu.ru

®enepanbubii nopran «Poccuiickoe
00pa30BaHue» — YHUKAJIbHbII HHTEPHET-
pecypc B chepe 00pa3oBaHUS U HAYKHU.
EsxeHeBHO MyOIMKYyeT caMble aKTyalbHbIE
HOBOCTH, aHOHCHI COOBITHH,
UH(POPMALIMOHHBIE MaTepHAaIIbl IS IIUPOKOTO
Kpyra uurareneil. ExxeHenenpHo Ha nopraie
pa3MeIaoTCs SKCKIII03UBHbBIE MaTepUaIbI,
MHTEPBBIO C BEYIIMMHU CIICIIUAIACTAMH —
nearoraMu, IICUXO0JIOraMu, Y4eHbBIMH,
pEeNOpTaXH U aHAJTUTUICCKHUE CTAThU.
YuTaTenu nosyyaroT 10CTYNl K HOpPMaTUBHO-
paBoBOii 0a3ze cheprl 00pa3oBaHuUs, OHI
MOTYT TOJIb30BAaThCS CAMBIMH PA3TUYHBIMU
TI0JIC3HBIMU CEPBUCAMH — TAKUMH, KaK
OHJIAMH-TECTUPOBAHUE, ONIPOCHI IO
aKTyaJbHBIM TEMaM H T.JI.
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INPUJIOKEHUE 1
MHUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCUMCKOMN ®EJEPALIMU
®EJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YYPEKJIEHUE
BBICIIET'O OBPA30OBAHUSI
«MOCKOBCKHWI MOJUTEXHUYECKUIA YHUBEPCUTET»
YEBOKCAPCKHII HTHCTUTYT (PUJIUAJTT) MOCKOBCKOI'O NOJUTEXHUYECKOI'O YHUBEPCUTETA

Kadeapa UndpopMannoHHBIX TEXHOJIOTHH, DJEKTPOIHEPreTHKH U CHCTEM VIIPABJCHUS

PACUHETHO-TPAOUNYECKASA PABOTA
no pucuumianae «®U3NKA»

HanMeHoBaHHE TEMBI

BeinmonHwui: CTyIeHT  Kypca
3a09YHOI'0 OTIEJIEHUS
I10 HAIIPABJICHUIO

D.N.0.

Hayunslii pykoBOgUTENB:

JOJDKHOCTD, 3BAHHUEC

O.N.0.

OneHka

JlaTa « » 2022r.

Yebokcapsl 2022
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