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Metoanueckue ykazanus pazpaboTaHbl

B cooTBeTcTBHH ¢ TpeboBanusmu GI"OC BO mno
HaIPaBJICHUIO TTOJITOTOBKU

13.03.02 «DnekTposHepreTuka u SAEKTPOTEXHUKA

Astop CamMcoHOB Aiekceit MuxaiaoBuY, CT.npenoaaBarens kadenpsl MHGOpMaImoHHBIX
TEXHOJIOTHH, DIIEKTPODHEPIETUKU U CUCTEM YIPABICHUSI

(vkazamv PHO, yuenylo cmenensv, yuenoe 36anue unu O0IHCHOCHb)

MeTtoauueckre peKkoOMEeHJaIuu 0A00peHbl Ha 3aceqannu kadenpsl MHbopMaimoHHbIX
TEXHOJIOTH, 3TIEKTPOIHEPIETHKU U CUCTEM YIIPABJIEHUS

(mpotokon Ne 9 ot 17.04.2021 1.).



1. eab pacueTrHo-rpaduueckoii padOTBI - BBIIBUTH 3HAHUSA
CTYJEHTOB OCHOB (PM3UKH, MPOU3BOJUTH PACUETHl, MPUBHUTH OOYYAIOIIMMCS
HaBBIKH CAMOCTOSITENIbHOW PAa00ThI C MPUMEHEHHEM MaTEMaTHYECKUX METO/OB.

B xome BwImonHEHWS pacueTHO-Tpaduyueckord padboOThl OO0ydYarOIIHIACS
JOJHKEH MPOSBUTH YMEHHUE CaMOCTOSITENIbHO paboTaTh ¢ yueOHOU JIUTEepaTypoH,
MIPUMEHSATh TEOPETUYECKNE 3HAHMS JUIsl PEIICHUS 337a4 U aHAJIM3a KOHKPETHBIX
JTAHHBIX.

Pacuetno-rpaduyeckast pabota goJHaA ObITH BBIMOJHEHA U MpECTaBIcHA
B CPOK, YCTaHOBJICHHBIN rpakoM yueOHOTro mpolecca.

BoinosiHeHue pacyeTHo-rpaduyeckoid pabOThl BKJIIOYACT CICAYIOUINE
ATaIbI:

¢ O3HAKOMJIEHHME C MPOrpaMMOil JUCUHUIUIMHBI «DU3HKa», METOAUYECKUMU
PEKOMEHIALIMSIMU TI0 BBITIOJHEHHUIO pacyeTHO-Tpaduueckoi paboThl;

e IpopabOTKa COOTBETCTBYIOUMX pa3fenoB ¢usuku: «Onmuxa u
keanmoeas  Quzuka» u «Amommas u a0epuas  @usukay 1O
PEKOMEHI0BaHHOW yueOHO! JIUTEepaType, KOHCIIEKTaM JIEKIHil;

 BBINIOJIHEHHUE PACUYETOB C IPUMEHEHNEM OCBOCHHBIX METOJOB.
3aBepuieHHass paboTa MpeAcTaBisieTcs [ MNPOBEPKM Ha Kadeapy

IPETOIABaTENI0 B YCTAHOBIIEHHBIE YUE€OHBIM rpadukoM cpoku. Cpok MpOBEPKU
He Oonee 5-7 nueit. [lpenogaBarenb HpoBepsieT KayecTBO pabOTHI, OTMEUYAET
HOJIOKUTENBbHBIE ~ CTOPOHBI, HEJAOCTaTKW pabOTbl U  OLIEHUBAaeT  ee.
OOyuaromuecs, He MOJATOTOBUBIINE PACUETHO-TpaPUUECKYI0 paboTy, K 3a4ETy U
9K3aMEHY HE JIOIy CKatOTCH.

2. Bbi0op BapuaHTa M CTPYKTYpa pacueTHO-rpadguveckoii padoThI

3ananus TUISt pacdyeTHO-rpapUIECKUX pabor COCTaBJISIFOTCS
npernojaBareyieM, KOTOPBIM BEAET MaHHYIO TUCHUIUIMHY, W YTBEPKIAIOTCS
Kadenpoii.

Homep  Bapmanta  pacuerHo-rpaduueckoil  paboTbl  BhIOMpaeTCs
oOyyaroumcs o nociuegHed nudpe B mmdpe HoMepa 3a4eTHOM KHIDKKHU. Tak,
Harpumep, eciau nociaeAHss uudpa mmdpa 1, To 00ydaromMACS BBIMOIHSIET
pacueTHO-Tpadguyeckyto padboTy no BapuaHty Ne 1.

I[To sromy HOMEpy W 1o Tabiuile BapuaHTOB (Tabmuubl 1 u 2)
HAXOJATCA 3a/1a4d, KOTOPBIE IOKEH PEIIUTh CTYIEHT.
Tabmuua 1

3agaum Bapuant
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Hanpumep, ecnu Homep 3auetHoi kHMkKH 803681 u mo yueOHOMY
IUTaHy HEOOXOAMMO BBITIOTHUTH § 3a/1a4.

3aaHust BBITIOJIHSIIOTCS B TEUEHHUE 3-TO CEMECTPA.

[Ipu  BbIMONHEHWH  pacyeTHO-Tpaduyecko  paboThl  HEOOXOIUMO
MPUACPKUBATHCS CIETYIOUIEN CTPYKTYPBI:

o TUTYJIbHBIN JIUCT;

¢ BBEJICHUE;

e PacyeTHasl 4acTb;

¢ 3AKJIFOYEHUE;

¢ CITMUCOK MCIIOJIb30BaHHOU JIUTEPATYPHI.

TuTyabHBIN JHUCT SBISICTCS TEPBON CTpaHUIEH pacdyeTHO-rpadUuecKoit
pabotel. O0Opaserr ero opopmiienus npuseneH B [IpunoxxeHuu.

Bo BBenennu coaepxarcs o01IMe CBeIeHUsI 0 BhIModHEeHHOU padoTe (0,5-1 ¢).
B pacuetHoii yacTn OOy4YarOMMIICS JOJDKEH MOKa3aTh YMEHHE MPUMEHSThH
MaTeMaTUYECKHE METOJbl PacyeTOB, PACCUUTHIBATH HEOOXOJHMMBIE JTAHHBIE,
JIeaTh HA UX OCHOBE apIyMEHTUPOBAHHBIE BHIBOJIBI.

VYcaoBus 3a1a4 B pacyeTHOM YacTU JOJKHBI OBITh MPUBEIECHBI TOJHOCTHIO.
Pemenue 3agau cienyer cOmpoBOXKAATh Pa3BEPHYTHIMU PACUE€TaMHM, CChUIKAMMU
Ha MaTreMaTtudyeckue (QopMyJibl, aHAIU30M M BBIBOJAMH. 3aJayd, B KOTOPBIX
JaHbl TOJBKO OTBETHl ©0€3 MPOMEKYTOUHBIX BBIYMCICHUH, CUUTAIOTCS
HEPEILIEHHBIMH.

Crnenyet oOpaTuTh 0c000€ BHUMaHHE Ha BBIBOJIbI, KOTOPBIE TOJIKHBI OBbITH
00OCHOBAaHHBIMM, TOJTBEPKIATHCS IMPEABAPUTENBHBIM AHATU30M LU(POBOrO
MaTepuaia.

B 3akiiouennn pacuetHo-rpaduueckoit padotsl (1 c.) B kpaTkoit dhopme
PE3IOMHPYIOTCS PE3yIbTaThl paOOTHI.

[locne 3akimoyeHUsT TPUBOAMUTCS CIHUCOK JIUTEPATYPhl, BKIIIOYAIOIIMMA
TOJIbKO T€ WCTOYHUKH, KOTOpbI€ OBLIM MCHOJIb30BAHBI MPH BBIOJIHEHUH
pacyeTHO- rpaduueckoil paboTbl U Ha KOTOPbIE MMEIOTCS CCHUIKM B TEKCTE
paboTHI.

[Ipu onucanuu TUTEpPaTYpPHBIX HCTOYHUKOB HEOOXOIMMO YKa3aTh:

o (haMMJIMK U UHULIUAJIBI aBTOPOB;

« HA3BaHNUE KHUTH, COOpHUKA, CTaThH;

¢ MECTO U3/IaHHUS;

* U3/1aTENBCTBO;

o TOJT U3IAHMS,

¢ KOJIMYECTBO CTPAHUI] WJIM KOHKPETHBIE CTPAHUIIbI (ITOCJIEIHNE B
CJIy4ae CChUIKU Ha CTAThIO UM CTATUCTUYECKHUIN COOPHUK).

CranpapTHbelii ¢dopmMaT ONUCAaHUS HWCTOYHUKOB TPUBEACH B CIIHCKE
JIUTEPATYPHI.

3. TpeOoBanusi K opopmiieHNI0 pacyeTHO-TPapUUeCKoil padoThI

I[Ipu  odopmnenun  pacueTHO-rpapuueckod  padOTbl  HEOOXOAMMO
PYKOBOJICTBOBAThCS CIEAYIOUIMMH TPEOOBAHUSMU:
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1. O6vem paGoTel - 5-10 cTpaHuUIl TEeKCTa HA CTaHAAPTHBIX JIUCTax
dopmata A4, HaOpaHHBIX Ha KOMIIBIOTEPE C HCIOIb30BAHHEM TEKCTOBOTO
pelaKkTopa Wi BPY4YHYIO (MHMCHBMEHHO), TAOJIMYHOTO MPOIECCOpa WIH APYTUX
MPOTPaMMHBIX CpeAcTB (pasmep mpudra - 14 myHkTOB, HHTEpBAI - 1,5).

2. CrpaHulbl AOJKHBI OBITH NMPOHYMEPOBAaHbI U HUMETh IIOJIA ClieBa U
cIpaBa HE MeHee 25 MM JJid 3aMeYaHuil npernoaaBaTelsi-KOHCYJIbTaHTa.

3. B Tekcte He T0IKHO OBITH COKPAILIEHU CIO0B, KpOME OOIICTPUHSTHIX.

4. Bce npomexXyTOYHbIE JTaHHBIE MPOBOJAMMBIX PACUETOB U PE3YJIbTAThI
CJIelyeT NPEJCTABISATh B SBHOM BHUJIE.

5. Bce Tabauupl JOKHBI UMETh CKBO3HYIO HyMmepanuio. [IpuBeneHHbie B
paboTe wutrocTpanuu (rpaduKu, TuarpaMMbl) JODKHBI UIMETh MOJAPUCYHOYHBIE
HAJIHCH.

6. Omnwucanue AUTEPATYPHBIX HCTOYHHUKOB BBITIOJIHSAETCS B COOTBETCTBUU
CO CTaHJIAPTHBIMU TPEOOBAHUSIMU, IPUBEICHHBIMU B MPEABIIYIIEM pa3Jieie.

4. 3aganus 1 MeTOAMYECKHE YKA3AHNS /IJI51 BBINOJHEHHSI PACYETHO-
rpagu4eckoi padoThl CTyJIeHTAMH 04HOU (GOpMBI 00yUeHUS

OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKH.
Tonkue auH3bL. [TocTpoenne n300pakeHui ¢ TOMOIIIBIO JIMH3.
OcHoBHBIE (HOTOMETPUUYECKUE BETUYUMHBI.
KorepeHTHOCTh U MOHOXPOMATUYHOCTH CBETOBBIX BOJIH. MHTepdepeHius
cBera. Metonbl ee HabmoneHus. Pacuer MHTEpPEpEHIIMOHHON KapTUHBI OT JABYX
UCTOYHHUKOB.

5. Hntepdepeninst cBeTa B TOHKUX MJICHKAX.

6. Hudpaxmus cera. [Ipunmmmn [toiireHca-dpeners.

7. Meron 3ouHn @penensa. [IpsmonuHeitHOe  pacnpocCTpaHEHUE  CBeETa.
Hudpakuus OpeHenst Ha KPYriioM OTBEPCTHH U JTUCKE.

8. Hudpakmus Opaynrodepa.

9. Jludpakius Ha mpocTpaHcTBeHHOM pemieTke. Dopmyna Byneda-bperros.

10. Pa3pemraroriasi CmtocOOHOCTh ONTHYECKUX IPUOOPOB.

11. Jucnepcus cBeTa. DIEKTPOHHAS TEOPHS TUCIIEPCUU CBETA.

12. TlornouieHue cBera.

13. Dddext Homnepa. M3nyuenne BaBunoa-YepeHkona.

14. llonsipuzanmst cBeta. EcTecTBEHHBIM U MOJSPU30BAHHBIM CBET. 3aKOH
Mairoca.

15. [Monsipu3zanus cBeTa Mpu OTPAKEHUU U MPEJTOMIICHUH Ha TPAHUIIE JIBYX
TUBIIEKTPUKOB.

16. JIpoitHoe myuenpenomiienue. IlomsipuzaTopbl. AHAIW3 TMOJSIPU30BAHHOTO
CBeTAa.

17. UckyccTBEeHHAst ONTHYECKAst aHU30TPOIIHSL.

18. Bpaiiienre miockoCcTy NoaspU3aIii.
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19. TemnnoBoe u3y4YeHUE U ero xapakrepucTuku. 3akoH Kupxroda. Yactabie
3aKOHBI TEIJI0BOro u3nyuyeHus. @opmymna [lnanka.

20. Ontuueckass ~ mupoMmeTpus.  PanuamuoHHasi,  LBETOBas,  SPKOCTHas
TEMIIEPATYPBHI.

21. ®otorpdext. Ero Bumpl. OcHOBHBIC 3aKOHBI BHEmMIHETo (oTodaddekra.
VYpaBHenue DifHIITeHA 11t BHEITHETO (hoTodddeKTa.

22. Macca u umiyibc ¢hoToHa. JlaBieHue cBeTa.

23. Dpdexr Komnrona. EAMHCTBO KOPMYCKYJSIPHBIX W BOJHOBBIX  CBOMCTB
ANEKTPOMATHUTHOTO U3ITyYEHHUS.

24. Mopenu aroma Tomcona u Peszepdopaa.

25. JluneituaTsiii ciekTp aroma Bogoposa. [loctynarer bopa. Onbitel @panka u
I'epua. Cnektp aroMa Bojiopojia o bopy.

26. KopryckysipHO-BOJTHOBOM Jyaliu3M CBOMCTB BemiecTBa. CBOWCTBA BOJIH /€
bporns.

27. COOTHOIIICHUS HEOTIPEICIICHHOCTEH.

28. BosiHOBast QyHKIIMS U €€ CTATUCTHYECKUI CMBICIL.

29. O6bmee ypaBHenue Illpegunrepa. VYpaBuenue Ulpenunrepa s
CTAallMOHAPHBIX COCTOSHUI.

30. /IBmxeHre CBOOOTHOM YaCTHIIBL.

31. Yactuiia B OJAHOMEPHOM MPSIMOYTOJBHOW  «IOTCHIIMAIBLHOM  sIME» C
OECKOHEYHO BBICOKUMHU «CTEHKAMID.

32. IlpoxoxkaeHue YacTUIlbl CKBO3b IMOTEHIMAIbHBIN Oaphep. TyHHENbHBIN
¢ Pexr.

33. JIuHeHbIH rapMOHNYECKH OCIMIUIATOP B KBAHTOBOM MEXaHHUKE.

34. Atom BoZiopoJia B KBAaHTOBOM MexaHuke. KBaHTOBBIE unca.

35. 1s — cocrosiHHME ANIEKTpOHA B aToMe Bojopoja. CruH annekTpoHa. CIIMHOBOE
KBaHTOBOE YHUCJIO.

36. [IpuHIMT HEPA3TUINMOCTH TOXKIECTBEHHBIX YacTHIl. DepMUOHBI 1 O030HHI.

37. lpunnun [Naynu. Pactipenenenue 3J1eKTPOHOB B aTOME 10 COCTOSTHUSIM.

38. PeHTreHoBCcKre CIEKTPHI. 3aKoH Mo3H.

39. Monekymspabie ciekTpbl. KomOMHaIIMOHHOE paccesiHue CBeTa.

40. CrioHTaHHOE U BRIHYXACHHOE U3TyueHus. JIazepsl.

41. ®a3zoBoe mpocTpaHcTBO. DYHKIIUS pacTpeaeIeHusI.

42. KBanToBbIe cTaTHCTHKN bo3e-DitHmTelina n @epmu-Jlupaka.

43. Metaibl, IUAACKTPUKH U MTOTYTPOBOJIHUKH MO 30HHOM TEOPUH.

44. CobcTBEHHAs U IPUMECHAs! MPOBOIUMOCTH MOIYITPOBOAHHUKOB.

45. Pa3zmep, cocTaB M 3apsij aTOMHOTO sipa. MaccoBoe U 3apsJ0BOE YUCIIA.
JleexT Macchl ¥ 3HEPTHUs CBA3M sIpa.

46. CriuH sipa ¥ €ro MarHUTHBIA MOMEHT.

47. SInepuble cunbl. Moaenu sapa.

48. PagnoakTUBHOE M3JTyUEHUE U €T0 BUJIBI.

49. 3akoH paguoakTUBHOTO pacmnaza. [IpaBuna cMmemieHus!.

50. 3akoHoMepHocTH anb(ha-pacnaga. berra-munyc-pacnaza. Heiirpuno. I'amma-
U3JIy4YECHHUE U €r0 CBOWCTBA.



51. Pe3onancHoe noroienune ramma-u3nydenus (3¢ dext Meccobayapa).

52. SInepHble peaKkIuu U UX OCHOBHBIC THUIIBL.

53. Ilozutpon. berra-mmoc-pacnaa. aeKTPOHHBIN 3aXBar.

54. SInepHble peakiuu Mo IeUCTBUEM HEUTPOHOB. Peakius aeneHus spa.
LenHas peakius aeaeHus.

55. Peakiiusi CHHTE3a aTOMHBIX SITIED.

56. YpoBeHb a5ieMeHTapHbIX YacTull. KocMuueckoe u3inydeHue.

57. M1ooHbI U UX CBOMCTBA. ME30HBI U X CBOICTBA.

58. Twumbl B3anMOEHCTBU 3JIEMEHTAPHBIX YACTHII.

59. Yacrtuel u antnvyactuiibl. CiupanbHOCTb.

60. JlenToHbl. 3aKOH COXpaHEHUSs JIENITOHHOTO YHUCIIA.

61. Anponbl. 3aKOH coxpaHeHuUs: 0apUOHHOIO YHCIIA.

62. I'unieponbl. CTpaHHOCTh M YETHOCTH AJIEMEHTAPHBIX YACTHII.

63. Knaccudukarus snemeHTapHbIX yacTull. Kapku.

64. Ilepenocunku GpyHIaMEHTAILHBIX B3aUMOCHCTBHIA.

METOJHUYECKHE YKA3AHUA

1.  Homepa 3amad, KOTOpbIE CTYAEHT JOJDKEH BKJIIOUYUTH B CBOIO
KOHTPOJIbHYIO pabOoTy, OIPENEIAIOTCS 10 TabJuIaM BapHaHTOB.
2. KoHTposbHble pabOThl HAJO BBIIOJHATH B IIKOJIBHOW TETpajH,

Ha 00JI0’)KKE KOTOPOW MPUBECTHU CIIEAYIOLIUE CBEACHUS: HOMEP KOHTPOJIbHOU
paboThl, HaWMEHOBaHWE JUCLMIUIMHBI, CIEUUATBHOCTh, Kypc U (opmy
oOydeHus, yuyeOHbIM mmdp, GamMuivss U WHULKATIB CTYJEHTA, a TaKKe
(pamuus BeIyIIero npenojgaBaTes.

3. VYciuoBus 3agad B KOHTPOJBHOM paboTe HAI0 mMepenucarh
MOJHOCThI0 0e3 cokpamieHuil. Kaxayro 3agady HE0OXOJUMO HA4YMHATH C
HOBOW CTPaHHIIBI.

4. B KoHIIE KOHTPOJIbHOM paboOThI CIIEyeT yKa3aTb Y4€OHUKU WU
y4yeOHble MOCOOUs, KOTOPBIE HCHOJb30BAIUCH CTYJEHTOM NpPH PELICHUU
3ajad.

S. KonTtponbHyto paboTy Ha TMpPOBEPKY CIEAyeT CIaTh
JIEKaHaThl CBOMX (DaKyJIBTETOB JI0 Havaja 9K3aMEHAIIHOHHON CECCHUMU.
6.  Ecnum xonTponbpHas paboTa mpu MpoBEpKEe HE 3aYTEHA, CTYJIEHT

00s3aH HWCIIPaBUTh HEBEPHBIC PEIICHUS U TMPEACTaBUTh HCIPABICHHYIO
paboTy Ha TIOBTOPHYIO TIPOBEPKY HEMOCPEACTBEHHO IMPEMNO/IaBaTelto.
UcnipaBnenust He0OX0AMMO CeNaTh B TOW Ke TETPaIH.

7. CryneHT AOHKEH OBITh TOTOB BO BpeMs 3adeTa WJIM dK3aMeHa
JaTh TIOSICHEHHS TIO CYIIECTBY PEIICHHS 3a7ad4, BXOMISIINX B KOHTPOJBLHBIC
paboTHI.

8. Pemenmst 3amay  ciemyeT  COMPOBOXKIATH KPAaTKUMH, HO

MCYCPITBIBAIOIINMHE TTOSCHCHHSIMH; B TEX CIIy4asX, Korja 3TO, BO3MOIKHO,
CICNIaTh CXEMAaTHYECKHH YEepPTEk WM PHUCYHOK, MOSCHSIOIIMA COJCp KaHHE
3a7a4H.

9. Pemrars 3ajauy HeoOxoaumo B oOIIeM, BHUAE, T.. BBIPa3UTh



UCKOMYIO BEJIMYMHY B OYKBEHHBIX OOO3HAUEHHUSAX BEJIMYMH, 3aJaHHBIX B
ycinoBun 3amad. [lpm  Takom cmoco0Oe pelieHuss HE  MPOU3BOAUTCSA
BBIYMCIICHHS IPOMEKYTOUHBIX BEJTUYHH.

10. Tlocne mody4deHHsI CIIOXKHOM pacueTHOW (opMmynsl Ui
MIPOBEPKHU MPABUIBHOCTHU €€ CIEeAYeT MOACTAaBUTh B MPABYIO YacTh (POPMYIIBI
BMECTO CHMBOJIOB BEJIMYMH OOO3HAUYECHMsS €IMHMI] O3TUX  BEJIUYMH,
MPOM3BECTH C HHUM HEOOXOAMMBIC MACUCTBUA M YOEAUTCS B TOM, 4TO
MOJIyYEHHas! MPU 3TOM E€IUHHUIA COOTBETCTBYET MCKOMOW BenuuuHe. Ecium
TaKOro COOTBETCTBHUSA HET, TO 3TO O3HAYAET, UTO 33Jlaya pPelIeHa HEBEPHO.

11. YwucnoBble 3HaYEHUS BEJIMYUH NPH MOJCTABKE UX B PACUETHYIO
dbopmMyy crenyet BelpaxaTh TOJbKO B equHuniax CU. B Bume uckirodeHus
JIOMYCKAaeT BBIpaXaTh B JIOOBIX, HO OJMHAKOBBIX €IMHHUIAX YHUCJIOBBIC
3HAYEHUS OJHOPOJHBIX BEJIMYUH, CTOSAIIUMX B YHUCIUTENIEC W 3HAMEHATele
IpoOU U UMEIOLINE OJMHAKOBBIE CTEIICHU.

12. Tlpu noacTaHOBKE B pacUETHYIO (OpMYJTy, a TAaKXKe MPH 3aluCu
OTBETAa 4YMCJIOBBIE 3HAYEHHsS BEIMYMH CIEIYyEeT 3allUChIBaTh  Kak
MPOU3BEACHUE JIECITUYHOM ApoOuM ¢ oOaHOW 3Havamed mnudgpoil nepen
3aITOM HAa COOTBETCTBYIOIIYIO CTemneHb necatu. Hampumep, Bmecto 3520
Hajo 3amucathb 3,52103, BMecto 0,00129 3anmcare 1,29 108u 1. .

13. Berluucnennss mo pacdeTHod (opmysie HaAO MPOBOIUTH C
COOJIOJICHHEM TpaBWJ NPUOIMKEHHBIX BbluMcieHud. Kak npasuio,
OKOHYATEJIbHBII OTBET CJIEIyET 3allUChIBATh C TPEMs 3HAYAIIUMH HUppamu.
OTO OTHOCHUTCS K CIydar, KOI/la pPe3yJbTaT MOJy4YeH C NPUMEHEHHEM
KaJIbKYJIATOPA.
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Bapuanr 8

1.0npenenutb  HHEPrETHUYECKYIO  OCBEIIEHHOCTh  (00Jy4eHHOCTh)  Fe
3€pKaJbHOM MOBEPXHOCTH, €CIIM AABICHUE p, NMPOU3BOAMMOE HU3IYyUYECHHEM, PABHO
40 mxIla. M3nmydyeHne nagaet HOpMaabHO K IOBEPXHOCTH.

2.HeB030y»A€HHBII aTOM BOJAOPOJIa MOTJIOMIAET KBAHT U3MYyUYEHHUS C JUIMHOU
BomHel A = 102,6 HM. BwrucouTh, mnonb3ysck Teopued bopa, pammyc
AIIEKTPOHHON OpOUTHI BO30YKAEHHOTO aTOMa BOAOPO/IA.

3.0Heprusi Bo30yxaeHHoro atoma Bojaopoga 0,85 »B. Beruuciauts anuny
BOJIHBI Jie bpoiisis a7eKTpoHa Ha AToi opouTte.

4.O1EHUTh C TOMOIIBID COOTHOIIEHHSI HEOMPEIECIECHHOCTE MUHHMAIbHYIO
KUHETUYECKYIO HEPTUIO JIEKTPOHA, ABMXKYIIETOCS BHYTPH cdepbl paguycoM R =
0,05 aMm.

5.Haiitu nmepuonx moisypacnaga 712 palMOAaKTUBHOIO H30TOIA, €CIU €r0
akTUBHOCTh 3a Bpemsa t = 10 cyr ymenpmumnace Ha 24% 1O CpaBHEHUIO C
[IEPBOHAYAIILHOM.

6. PannoakTuBHOE AIpO, COCTOSIIEE K3 S TMPOTOHOB M S5 HEUTPOHOB,
BbIOpOocHiIO a-yactuily. Kakoe synpo oOpa3zoBasiock B pe3ynbTare o-pacraja?
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OnpenenuTh SHEPTUIO CBA3M 00pa30BaBLIEroCs Apa.
7. BBIIH’ICJ_H/ITB 3Hep1“I/IIO, KOTOpa}I BBIACISACTCA B H,HepHOﬁ peaKHI/IH CHUHTEC3a
2H +3H— %He + Ln .

8. BiunciauTh xapakrtepucTHUeckyro Temmeparypy Gbo [lebas ans xenesa,
ecinu nipu temneparype 7 = 20 K momsapHas TeminoemkocTh skene3a Cm = 0,226
JIx/(Kemounb). YcnoBue T << @p cUUTaTh BHITIOJHEHHBIM.

Bapuant 2

1. JlaBneHue p cBeTa ¢ IIMHON BOJHBI A = 40 HM, MaJaroIero HopMajIbHO Ha
YEepHYI0 MOBEPXHOCTh, paBHO 2 HIla. Onpenenuts unciao N poTOHOB, MagaroNIMX 3a
Bpems t = 10 ¢ Ha wiomanas S = 1 MM? 3Toii IOBEPXHOCTH.

2. Beruucnuts nmo teopun bopa pamuyc rz BTopod cTalimoHapHOW OpOUTHI U
CKOPOCTb 02 3JIEKTPOHA Ha 3TOW OpOUTE JJIsl aTOMa BOJOPOA.

3.IIpoToH mBIXKETCSA CO CKOPOCTHIO 12107 M/c. OnpenennTs JIMHY BOJIHBI 1€
bpoiiis mporoHa.

4. Vcnionb3ysi COOTHOILECHHE HEOIPEAEIECHHOCTEH, OLICHUTh HAUMEHbIINE

omnOKu Av B ONPENEIIEHUN CKOPOCTU 3JIEKTPOHA M MPOTOHA, €CIM KOOPIUHATHI

LEHTpa MacC 3TUX YaCTULl MOTYT ObITh YCTAHOBJIEHBI C HEONPEAEIEHHOCTHIO 1 MKM.

5.0npenenuTh, Kakas [0 paJuOoaKTUBHOIO M30Tona 22° Ac pacmanaercs B
TeYeHue BpeMeHH t = 6 CyT.

6. BBIUMCIUTB 3HEPIHUIO CBA3U SAAPA U €r0 YACIBbHYIO SHEPTHUIO CBS3H, TO €CTh
SHEPIHUIO, IPUXOIANIYIOCS HA OJUH HYKJIOH I deMenTa °%Au.

7. BRIYMCIIUTE 3HEpPTHIo sepHoit peakuuu ,He + n— %H + 1 p.

8.3Hasg, uyro i1 anmaza Op = 2000 K, BBUUCINTH €r0 yAETHHYIO
TEIUIOEMKOCTh TIpH Temreparype 7= 30 K

Bapuanr 3

1.Ompenenutb  KOIQPUIIMEHT OTpaKEHHs p TOBEPXHOCTH, €CIU TIPH
SHEPreTHYECKOi ocBemennoctr E. = 120 Br/mM? naBnenue p cBeTa Ha Hee 0Ka3auoch
paBsbIM 0,5 mkI1a.

2. Beruncnute o teopunm bopa mepuon 7 BpamieHHs SJIEKTPOHA B aTOME
BOJIOPOJia, HAXOMSIIErocs B BO30YXJACHHOM COCTOSIHUU, OIpPENEIsieMOM TJIaBHBIM
KBaHTOBBIM YHUCJIOM N = 2.

3. JleOpoiineBckas JyirHa BOJHBI JIEKTpOHA yMeHbanachk ¢ 1 g0 0,5 am. Ha
CKOJIbKO U3MEHUIIACh YHEPTUS 3JIEKTPOHA?

4. KakoBa momkHa ObITh KUHETHYECKas »dSHepruss 1 TpoToHA B
MOHO3HEPreTUYECKOM IyYKe, HMCIOJb3YyEeMOIro JUIsl HMCCIEIOBaHUS CTPYKTYPhI C
nuHelHBIME pasmepami | = 10713 cm?

5. AKTUBHOCTb 4 HEKOTOpOro m3orona 3a Bpems t = 10 cyT ymeHpIImiach Ha
20%. OnpenenuTs nepuo noiaypacnaga 7123Toro U30Tora.

6. ONpenenuTb 3HEPTUIO CBS3M fJpa U €ro yAEIbHYI0 3HEPTUIO0 CBS3M IS
snemenTa ¥%Cs.

7. BBIUMCIIUTE SHEPIHIO AepHoi peakiu 2/ Ali+ n - Mg+ p. 1

8. Momsipaass temmoemMkocTh Cm cepebpa mpu Ttemmeparype I = 20 K
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okazanach paBHou 1,65 JIx/(MosbeK). BBIYUCINTE MO 3HAYEHUIO TEIJIOEMKOCTH
XapaKTEPUCTUUECKYIO TeMneparypy Gp. YcioBue ' << @p cUUTaTh BBIIIOJHEHHBIM.
Bapuanr 4

1. JlaBneHue cBeTa, MPOU3BOAMMOE Ha 3€pKaJbHYIO TTOBEPXHOCTH, p = 5 Ml]a.
OnpenenuTh KOHIIEHTPAIHIO No GOTOHOB BOJIM3U MMOBEPXHOCTH, €CIIA JJIMHA BOJHBI
CBETa, MaJaroIIero Ha MOBEpXHOCTh A4 = 0,5 MKM.

2.0npenennutb U3MEHEHHE SHEpruu AE 3JeKTpoHa B aTroMe€ BOAOpOAA IpHU
M3JTy4EHHH aTOMOM (DOTOHA C 4acTOTOM v = 6,2810% ',

3. Haiitn pnuHy BOJIHBI Je bpouns s mMpoOTOHA, MPOLIEAUIEr0 Pa3HOCThb
notennuanos 1000 kB.

4.Vicnionp3yss COOTHOIICHWE HEONPEACICHHOCTEH, OICHUTh IMMUpUHYy |
OJIHOMEPHOI0 TOTEHIMAILHOTO SIIUKa, B KOTOPOM MUHUMAaJIbHasi SHEPrus
anekTpoHa Emin= 10 3B.

5. Onpenienuts Maccy M uzorona - |, susmetoiero aktuBHocTh A4 = 37 I'bk.

6. Bec meliTpanpHoro aroma n3orona jurus ' Li pasen 37,01601, onpenennts
Macchl MFOHOB JIMTHS: ofHo3apsagHoro ( 5Li)*, nByxsapsmHoro
(7 Lsi )™ u tpexsapsmnoro (7Lis)*.

131 |

7. Berumcyuts sHepruro saepHoii peakuun 2 S+ n— 32 Pis+ 1 py.

8. Berancinth (1o [{ebaro) yienbHY0 TeINIOEMKOCTh XJIOPHUCTOT0 HATPHUS TIPH
temmneparype 1 = Op/20. YenoBue T << @p cunTaTh BHITIOTHEHHBIM.

Bapuant 5
1.Ha paccrosiHuu r = 5 M OT TOUEYHOTO MOHOXpOMATH4YECKOTO (4 = 0,5 MKM)
M30TPOITHOTO UCTOYHUKA PACIIOJIOKeHA MIomanka ( S = 8 MM? ) mepneHauKyIAPHO
najgammm nyukam. Onpenenuts 4uciio N (OTOHOB, €XKECEeKYHIHO MaJalolnX Ha
momanky. Momuocts n3nyuenus P = 100 Br.

2.Bo CkoJIbKO pa3 u3MEHUTCS nepuol 1 BpallleHUs HJIECKTPOHA B aTOME
BOJIOPOJIa, €CIIU TIPH IIepeXx0/ie B HEBO30YKICHHOE COCTOSIHIE aTOM U3y (POTOH
C IUIMHOM BOJIHEI A = 97,5 HM.

3. BBIUMCIUTh NIMHY BOJHBI A€ bpoiiyis Ajisi MOJIEKYJbl a30Ta, JBUKYILECHCA
CO CpeOHEN CKOPOCTHIO, COOTBETCTBYIOIIEH KOMHATHOM TEMIIEPATYypE.

4. Anbda-yacTuila HaxOAUTCA B OCCKOHEYHO TIIYOOKOM, OJHOMEPHOM,
MPSMOYTOJILHOM MOTECHLIMATILHOM SIILIMKE. Ucnonb3ys COOTHOIIICHUE
HEOIPEICIEHHOCTEH, OIIEHNUTh IUpHHY | siluKa, eciiu H3BECTHO, YTO MUHUMAJIbHAS
sHEeprus anbda-gacTuIsl Emin= 8 MaB.

5. HaliTiu CpemHIon NPOAOIKUTEINRHOCTh KU3HM T aroMa PagrOAKTUBHOTO
m3oTomna kodansta ° C a7,

6. VICIIOJIb3Ysl H3BECTHBIE 3HAUYEHUS MacC HEMTPalbHbIX aToMOoB  * H, 2

H, 4 g anexTpoHa, onpenesInTh MacChl IPOTOHA, JICH U4 126
h £EBI‘-II/ICTIRITB éHerPr SIICpHOU peakun ACHEPRRY LA e g— In.
1 3

8. Beruucnuts no teopun Jlebas rermoemkocTs uHka Maccoit m = 100 r mpu
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temneparype 7 = 10 K. IlpunsaTh A7 IMHKA XapaKTEPUCTHUECKYIO TEMIIEpaTypy
Jle6as Oo= 300 K u cuurtats ycnoBue 7' << @pBbIIOTHEHHBIM.

BapuanT 6

1. Ha 3epkanbHy10 MOBEPXHOCTh MOJ yIiioM o = 60° Kk HOpMalld MafaeT my4yoK
MoHOXpomaTtuueckoro cgeta (4 = 590 um). [11O0THOCTH MOTOKA YHEPTUU CBETOBOTO
nyuka ¢ = 1 kBr/M?. OmnpemenuTs AaBieHHE p, HPOM3BOAUMOE CBETOM Ha
3epKaJIbHYIO IOBEPXHOCTb.

2.Ha CKOJMBKO W3MEHWIach KHHETHYECKAas SHEpPrusi 3JEKTPOHA B AaTOMeE
BOJIOPO/Ia MPHU U3TyYCHUH aTOMOM (POTOHA C JUTMHOM BOJHBI A = 435 HM?

3. Jlnuna BonHbl ne bpoitnga s anexktpoHa paBHa 1,3 HM. Omnpenenuts
CKOPOCTb AJIEKTPOHA.

4. CpeniHee BpeMsl )KU3HU aTOMa B BO30YKIEHHOM COCTOSIHUM COCTABIISIET
At = 108 c. IIpu nepexoae aTomMa B HOPMaJIbHOE COCTOSIHME MCIycKaeTcsa (hOTOH,
CpelHsAs JJIMHA BOJIHBI KoTOporo paBHa 600 HM. OueHuTh mupuHy Al U3mydaeMoin
CHEKTPaJIbHOW JIMHUHW, €CIM HE NPOUCXOJIUT €€ YIIMPEHUS 3a CYET JPYrux
IIPOLIECCOB.

5. C4ETYHK 0-4ACTUIl, YCTAHOBJICHHBIN BOJIN3U PAAMOAKTUBHOTO U30TOIA, TIPH
nepBoM usMepenuu peructpupoBai Ni= 1400 gacTuil B MUHYTY, a yepe3 Bpems t =
4 4 — tonpko N2= 400. Onpegenuts nepuo noiypacnaga 712 u3oTomna.

6.Macca a-uactunsl ( sgpo remus “‘2He ) pasma 4,00150 a. e. m.
OnpenenuTs MacCcy HEUTPAIBHOTO aTOMa TEJIHSL.

Onpenenuts SHEpruo saepHoi peakuun °Bes+ ?H — B +sin.

8. O0pazenr maraust maccoit 50 r HarpeBaercs or 0 mo 20 K. Ompenenutsb
TEIJIOTY, HEoOXoauMyro [iJIsi HarpeBaHus. [IpUHATH XapaKTepUCTUYECKYIO
temnepatypy [Mebas gns wmarnus 400 K wu cuumrare ycnmoBue 7T << 6b
BBITIOJTHEHHBIM.

Bapuant 7
1.CBeT nmajaeT HOpMaJIbHO HA 3€PKaJbHYIO NMOBEPXHOCTh, HAXOMSIIYIOCS Ha
paccrosHur ' = 10 cM OT TOYEYHOrO H3O0TPONMHOro wu3nydarens. [Ipu kakoii

MOIIIHOCTH P u3iydartens 1aBJIeHUE p Ha 3€PKaJbHYI0 MOBEPXHOCTh OYJET paBHBIM
1 mITa?

2.B xakux mpenenax Al IOMKHA JIekKaTh JUIMHA BOJH MOHOXPOMAaTHYECKOTO
CBETa, 4TOOBI MPU BO30YKJIEHWH aTOMOB BOJIOPOJa KBAaHTaMH 3TOr0 CBETA PaIUycC
I'n OPOUTHI AJIEKTPOHA yBeIHUUiICcs B 16 paz?

3.CkopocTh 3JyiekTpoHOB paBHa (,8¢c. Haiitm jnuHy BOJHBI 1e bpoitns
DJIEKTPOHOB.

4. JInst ipuOIMIYKEHHON OIICHKM MHHHMAIBHOW SHEPTHH DJICKTPOHA B aTOME
BOJIOPOJA MOXHO TMPEANOJIOKUTh, YTO HEONPEAEIeHHOCTh Ar pamuyca I
AJIEKTPOHHON OpPOUTHI M HEONPENEIECHHOCTh Ap MMIYJIbCA p AJIEKTPOHA HAa TaKOU
OpOUTE COOTBETCTBEHHO CBSA3aHBI ClEIyIOIUM obOpazom: Ar = r u Ap = p.
Hcnonb3yst 3TH CBA3M, a TAKKE COOTHOIIEHUE HEONPEAECICHHOCTEN, HAUTH
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3HAUEHHE paJuyca DJICKTPOHHOHM OpOMTBI, COOTBETCTBYIOIIETO MHHUMAILHOM
SHEPIUH JIEKTPOHA B aTOME BOJOPOJIA.

5. BO CKOJIBKO pa3 yMEHBIIHMTCSA aKTUBHOCTE n30Tomna 2 P yepes Bpems t = 20
cyT?

6. OnpenenuTh 1e)eKT MacChl M DHEPTHIO CBA3M S1pa aToOMa TSKEIOrO
BOJOPOJIA.

7. OIIpeenuTh SHEPTUIO AepHoi peakiuu  ° Lis+ 2H 1— *Hex+ “He.,

8. Berunciuts 1o Teopum JleGas yAEnbHYIO TEIUIOEMKOCTH cepedpa IpH
temnepatype 8 K. Cuurars ycnosue 7 << Op BBINOJIHEHHBIM U NPHHATH IS
cepedpa Opb= 225 K.

Bapuant 8

1.CBet ¢ mmHON BoJHBI A = 600 HM HOpPMaJIbHO TAJACT Ha 3EPKAIBHYIO
MOBEPXHOCTh U MPOU3BOAUT Ha Hee naBieHue p = 4 mklla. Onpegenuts uncino N
¢goTonoB, magaromux 3a Bpems t = 10 ¢ Ha momans S =1 MM? 3TOM MOBEPXHOCTH.

2.B  onHO3apsOIHOM WOHE JUTHS OJJEKTPOH Mepemen ¢ YEeTBEPTOro
HPHEPreTUYECKOro YpOBHS Ha BTOpoil. OmnpeneiauTs MJIMHY BOJIHBI A U3IIy4EHHS,
UCITYIIIEHHOTO NOHOM JIUTHSI.

3. KOpOTKOBOJIHOBas TpaHMIAa pPEHTreHoBckoro cmekrpa 0,2¢10710 .
OnpenenuTes IIUHY BOJHBI Ji€¢ bBpoilsis misg 3J€eKTpOHOB, OOMOapAMPYIOLIUX
AHTHKATO/I.

4. MOHOHEPreTUYECKUI My4YOK 3JIEKTPOHOB BBICBEUMBAET B IIEHTPE SKpaHa
5JIEKTPOHHO-Iy4eBOl TpyOkH nsaTtHO paguycoM I = 102 cm. Ilone3ysacek
COOTHOIIIEHHEM HEOIPEACIIEHHOCTEHN, HAITH, BO CKOJIBKO Pa3 HEONPEIEIEHHOCTh
Ax KOOpIMHATHI 3JEKTPOHA HAa 3KpaHE B HANPABICHHUH, MEPIEHIUKYISIPHOM OCU
TpyOKH, MEHbIIIE pazmepa I' saTHa. JJnuny L 31eKTpOHHO-Ty4eBOM TpyOKH HNPUHSTh
paBHoit 0,50 M, a yckopsroriee 31ekTpoH Hanpsokenne U — paBabiv 20 kB.

5.Ha CKOJIBKO MTPOLIEHTOB YMEHBUINTCS aKTUBHOCTH M30TONA UPUIUS
Bpems t = 15 cyrt?

6.Kakoe KOIMYECTBO HHEPruu OCBOOOJUTCS TPU COEIAUHEHUU OJIHOTO
IIPOTOHA U JIBYX HEUTPOHOB B @TOMHOE ]1p0?

20r 37

OnpeaeIuTh SHEPTHIO SASPHOM PEaKINH "sLi+%He - B+ 1n. ¢
P P P P

8. MossipHasi TeruioeMkocTh MosimOzeHa nipu temrepatype 20 K pasua 0,6

JIx/(monbeK). Beruncnuth xapakrepuctTuieckyto temmneparypy lebas. Ycnosue T
<< @p CUNUTATH BHIIOJHECHHBIM.

Bapuant 9
1.Ha 3epkanbHYI0 IOBEPXHOCTh IUIOMIAABI S = 6 cM? HajaeT HOPMAIILHO
noTok usnydeHusi @.= 0,8 Bt. Onpenenuts naBieHue P U cuily AaBieHus F ceera
Ha 3Ty ITOBEPXHOCT.
2.DNEKTPOH B aTOME BOAOPOAA HAXOAMTCS Ha TPETbEM HHEPIETHUYECKOM
ypoBHe. OnpenenuTb KWHETUYECKYI0 1, MOTEHUHANIbHYIO [/ 1 MOJIHYI0 £ 3HEPTUIO
anekTpoHa. OTBET BBIPA3UTh B AJIEKTPOH-BOJIBTAX.
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3.BeluucnauTh iMHY BOJHBL A€ bpoiisis s 3ieKTpoHa 00JaJaromiero
KMHETUYECKOU 3Hepruen 1 »B.

4.Cpennee Bpems ku3Hu At aTomMa B BO30Y>KJIEHHOM COCTOSIHUM COCTAaBJISIET
okxono 1078 c. ITpu mepexoae aTomMa B HOPMaIbHOE COCTOSIHUE UCIycKaeTcs: (POTOH,
CpelHssl IJuHA BOJHBI 4> KoTOporo paBHa 400 HM. OIEHUTH OTHOCUTEIHHYIO
HIUPUHY AA/A M3JTydaeMol CHEKTPATbHON JTUHHUU, €CIU HE TMPOMCXOTUT YIIUPCHUS
JIMHUY 32 CYET JIPYTUX MPOIECCOB.

5. Onpenenuts yucio N sijep, pacnanarommxcs B TeueHue BpeMenu: 1) ti=1
muH; 2) t,=5 ¢y, - B paguoaktuBHOM H3o0torne dpocdopa 32 P Misaccoit m = 1 mr.

6.OnpenenuTb yJaeabHYK SHEPTUIO CBA3U (T. €. CPEIHIOI0 SHEPIHI0 CBS3H,
IPUXOJANIYIOCS Ha OJUH HYKJIOH) simpa 2 C. ¢

OnpenenuTs SHepruto saepHoi peakuuu ' Lis+ Hi— "B+ !n. o

8. OnpeeNuTh TEIJIOTY, HEOOXOIUMYIO TSI HArPEeBaHUS JIBYX MOJICH HHUKEIS
ot 20 no 30 K. Ilpunsars xapakTepuCTHUECKYyIO Temrepatypy Jlebas ans Hukens
450 K u ycinoBue T << @p CUUTATH BBIIIOJTHEHHBIM.

BapuanT 10

1. ToueyHblif HMCTOYHUK MOHOXpOMatuyeckoro (4 = 1 HM) WH3IyYeHUs
HaXoAMUTCAd B LIEHTpe c(hepuueckol 3adepHEHHOW KoyObl paguycomM R = 10 cm.
OnpenenuTs CBETOBOE JABIEHUE p, IPOU3BOJAMMOE Ha BHYTPEHHIOK ITOBEPXHOCTH
KOJIOBI, €CJIM MOIIHOCTh UcTOUYHUKA P = 1 kBT.

2.D0TOH BBHIOMBAET W3 aroMa BOAOPOJA, HAXOMSIErocs B OCHOBHOM
COCTOSIHUH, DJIEKTPOH C KuHeTndeckou sHepruer 7 = 10 aB. Onpenenuts 3HEPTUIO
E dorona.

3.0npenenuts IMHY BOJIHBI 1€ bpoinss i 0-4acTWL, IPOLIEAIINX
pazHocTh noteHimanon: 1) 200 B; 2) 100 kB.

4. JInst mpuOJIMKEHHON OLIEHKM MHHUMAJIbHOW 3HEPIHM DJIEKTPOHA B aTOME
BOJOPOJa MOXKHO TIPEANOJIOKUTh, YTO HEONPENEIEHHOCTs Ar pammyca I
AJIEKTPOHHON OpPOUTHI M HEOMNPENEICHHOCTh Ap UMITYyJIbCa p DJIEKTPOHA HA TaKOU
OpOUTE COOTBETCTBEHHO CBS3aHBI CIEIyIONUM oOpazom: Ar = r u Ap = p.
Hcnone3yst 3TH CBA3M, a TAK)KE COOTHOILLIEHUE HEOIPENEICHHOCTEH, ONPEIEIUTh
MHUHHMMAaJIbHOE 3HAYEHUE JHEPTUU T min IIEKTPOHA B aTOME BOJIOPOJIA.

5.3 Ka)Kqoro MUJJIMOHA aTOMOB PAIMOAKTUBHOTO U30TONA KAXKAYIO CEKYHIY
pacniagaercs 200 atomoB. OnpeaenuTs NEPUO Modypacnana 712 U30ToIA.

6. DQHEprus CBSI3U fAJ]Ipa, COCTOSILIETO U3 JIBYX INPOTOHOB M OJJHOTO HEHUTPOHA,
paBHa 7,72 M»aB. OnpeenuTh MacCy HEUTPAJIBLHOIO aTOMa, UMEIOLIETO 3TO SIPO.

7.OnpenenuTs SHEPruio saepHol peakuun  *4Ca + 11H — 110K + 4 He.

8. Berunciaute mo Teopuu Jlebas yAenbHYIO TEIUIOEMKOCTh T'€pMaHus MpU
temneparype 20 K. Ilpunsate mis repmanus GOp = 370 K u ycnoBue 7' << b
CUMTATh BBIMOJTHEHHBIM.
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5. Kpurepum ouneHku pacyeTHo-rpaguyeckoii padoTbl u
THIIOBbIE OIIUOKY NMPH ee BbINOJTHEHNH.

Kputepun orieHkr pacueTHO-rpaduaeckoit paboThI:

- OIIEHKa «3a4TEHO» BBICTABISETCS OOydYaroImeMycsi B TOM cCiydae,
€CJIM BCE 3aJ]a4M PEIICHBI, K 3a/1a4aM MPUBEICHBI TOSICHCHNUS,

- OIICHKA «HE 3a4TCHO» CTaBUTCS B TOM Ccllydae, €ClH Kakas-Iu0o
3aja4a OTCYTCTBYET WJIM MPHUBEICHBI HEJIOCTATOYHBIC MOSCHEHHS K PEIICHUIO
3aj1auu.

[Ipy BBIONIHEHWW pacueTHO-rpaduueckoil paboThl TO (QH3MKE YacTo
BCTPEUAIOTCS CIICTYIOIINE OINOKH:

1. He cobmronensl npaBuiia 0hOpMIICHHS pacueTHO-TpaduaecKoi paboTHI.

2. He BolgepkaHa CTpPyKTypa pacdyeTHO-Tpadudeckoid  paboThI
(oTcyTcTBYeT OMOIHOrpadMUecKuil CIMCOK, TEOpEeTUIeCcKas 4acTh K 3ajaue U T.
I.).

3. He yka3zaHbl eIMHUIBI ©3MEPEHSI TIOTYYCHHBIX PE3YJIbTAaTOB.

4. B 3amauye OTCYTCTBYIOT BBIBOJBI HIIH COJIEPKUMOE BBIBOJIOB K 3aj1aue
HEKOHCTPYKTUBHBI.

5. OrcyTcTBHE TOTOBHOCTH O0YYAIOIIETOCs OTBEYATh HA TEOPETHUYECKHUE
BOIIPOCHI, SIBJISIFOIIMECS OCHOBOM IS PEIICHHS 3aJa4u.

6. 3amanuwe Ha pacdeTHO-rpaduUecKyi0 padOTy BHIIOJHEHO HE IO
CBOEMY BapHaHTYy.

6. PexoMeHnayemas Jiureparypa

OcHoBHas nuTeparypa

MexaHnuka, MOJICKyJIsIpHas (PU3MKa U OCHOBBI TEPMOAMHAMUKH : y4eOHOE mocoome
JUIs1 BBITIOJTHEHUS JTabopaTtopHbIX paboT / B. A. Annapees [u np.] ; nox pexa. B. B.
Camapuna. - Heboxkcaps! : UITA (¢) MI'OY, 2010.

OnTuka 1 KBaHTOBas pU3HKa : ydeOHOE MocoOue NSl BHIITOJIHEHUS JTA0OPATOPHBIX
padot / B. A. Auapees [u nap.] ; mox pen. C. M. Kazakoga. - Hebokcapsi : UITU (p)
MI'OVY, 2010.

CamapuH, B. B. AtoMHas u sigepHast pusuka : yue0. mnocodue it BHITOTHEHUS
nabopaTtopHbix padot / B. B. Camapun. - Heboxkcapsi : UITH (p) MI'OY, 2012,

Tpodumona, T. U. Kypc ¢pusuku [Tekct] : yue6. mocodue myist By3os / T. U.
Tpodumosa. - 14-e uzn., crep. - M. : Akanemus, 2007. - 559 c.

Hemumuenko B. . ®usuka [DnexkTpoHHBIN pecypc] : yueOnuk / B.W. Jlemuauenko,

N.B. lemuguenko. — 6-e uzn., nepepad. u gon. — M. : UHOPA-M, 2016. — 581 c.
- Pexxum nocrymna : http://znanium.com/bookread2.php?book=469821
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Bopoo6seB. - 5-¢ u3a., nepepad. u gom. - M. : Beici. mik., 1988.

Tpodumona, T. Y. COopHuUK 3a1a4 10 Kypcy GU3UKH C PEIICHUSIMU : ydeOHOe

nocooue jutst By30B / T. WI. Tpodpumona, 3. I'. [TaBiioBa. - 7-¢ u3., cTepeoTHir. - M. :

Brrcm. mk., 2006.

Xaspywnsik B. I'. Kypc dusuku [ InexTponHsiii pecypc] : yue6. mocodue / B.I.
XapyHnsik. - M.: HUL] UH®PA-M, 2014. - 400 c. - Pexxum gocryna :
http://znanium.com/catalog.php?bookinfo=375844

[Tepuoanka

Hayka u JKusHb[ DJ1eKTpOHHBIH pecypc] :HaydHO-TIOMYJIAPHBIHN XKypHas / TJ1. pe.
Jlo3zoBckas E.JI. — M.: Hayka u xwu3nb, 2018. — Pexxum gocryna:
https://biblioclub.ru/index.php?page=journal_red&jid=430673

Bectauk BI'Y. Cepus 1. ®uzuka. Maremaruka. apopmatuka [DneKTpOHHBIN
pecypc] :Hay4YHO-TeOpeTHUCSCKHM KypHas / bemopycckuii rocynapcTBEHHBIN
yHHUBepCHTET. - Pexxum noctymna: https://e.lanbook.com/journal/2495#journal_name

6. Ilepeyensb pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HHTepHEeT», HE00X0AUMBIX UIist HAanucanus PI'P

1. Tlpodeccuonanbhas 6a3za JaHHBIX U
UH(OPMAaIOHHO-CITPABOYHBIE CHCTEMBbI

Wupopmarnius o npaBe coOCTBEHHOCTH
(pEeKBU3UTHI JOTOBOPA)

Accornuanust “”H>KeHepHOro oOpa3zoBanus Poccun
http://www.ac-raee.ru/

CoBepIiiieHCTBOBaHUE 00pa30BaHUs U
I/IH)I(GHCpHOfI ACATCIIbHOCTHU BO BCEX UX
IPOSIBJICHUSX, OTHOCALIUXCS K y4eOHOMY,
HAayYHOMY U TCXHOJIOTHYCCKOMY
HarpaBJICHUSAM, BKJIIOYast IPOLIECCHI
npenoaaBaHus, KOHCYJIbTUPOBAHUA,
UCCIIEIOBaHMsL, Pa3pabOTKU MHKEHEPHBIX
peleHHid, BKITIoUast HeTera3oByro OTpacib,
TpaHcepa TEXHOJIOTUH, OKa3aHUS ITUPOKOTO
CHEeKTpa 00pa3oBaTENbHbBIX YCIIYT,
oOecrieyeHus cBsizei ¢ 00IECTBEHHOCTHIO,
IIPOU3BOJICTBOM, HAYKOW W MHTETPALIH B
MEXYHApOAHOE HayYyHO-00pa30BaTeIbHOE
MPOCTPAHCTBO.

CBOOOJIHBIN 1OCTYTI

Hay4Has 3JeKTpoHHas onbmmoreka Elibrary
http://elibrary.ru/

Hayunas snekrponHas 6uGnuorexa
eLIBRARY.RU - 30 xpynHeiimuit
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1. TIpodeccronanbHas 6aza JaHHBIX U

UH(OPMALOHHO-CITPABOYHBIE CHCTEMBbI

Nudopmanus o mpaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

poccuiickuii ”HPOPMAITMOHHO-
AHATMTUYECKUI MOPTal B 00JIaCTH HAYKH,
TEXHOJIOTUH, METUIIMHBI 1 00pa30BaHuUs,
coJepKaluii pedepaTsl U MOJTHBIE TEKCTHI
Oosee 26 MJTH HAyYHBIX CTaTeH U
myONMKaIuil, B TOM YKCIIE SICKTPOHHBIC
Bepcuu 6osiee 5600 poccUiiCKHX HAyYIHO-
TEXHUYECKUX JKYPHAJIOB, U3 KOTOPBIX OoJiee
4800 »x)ypHaJIOB B OTKPBITOM JOCTYIIE
CBOOOJIHBIN AOCTYI

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

®enepanpHblil nopran «Poccuiickoe
00pa3oBaHUE» — YHUKAJIbHBIA HHTEPHET-
pecypc B chepe 0Opa3oBaHHs U HAYKH.
EsxenHeBHO MyOJIMKYET caMble aKTyalbHbIE
HOBOCTH, aHOHCBI COOBITHIA,
MH(OPMAaLIMOHHBIE MaTEPHUAITBI IJIS1 LTUPOKOTO
Kpyra uurareneil. ExxeHeenpHo Ha nopraie
pa3MeniarTcs SKCKII03UBHBIE MaTepPHAIIBI,
MHTEPBBIO C BEAYIIMMH CIEIHATHCTAMH —
neaaroraMu, ICUXoJIOTaMu, YYEHBIMH,
pETopTaXu U AaHATUTUIECKHUE CTAThU.
Yurarenu moaydaroT AOCTYIl K HOPMAaTHBHO-
paBoBOi 0a3ze ceprl 00pazoBaHus, OHU
MOTYT MOJIb30BaThCSI CAMBIMH PA3TUYHBIMU
MIOJIC3HBIMU CEPBUCAMHU — TAKUMH, KaK
OHJIaH-TECTUPOBAHUE, OMIPOCHI 110
aKTyaJIbHBIM TEMaM U T.JI.
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IIPUJIOKEHHUE 1
MUHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPALIMA
®EJIEPAJTBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEK/JIEHUE
BBICLIEI'O OGPA30OBAHUS
«MOCKOBCKHM MOJIUTEXHUYECKU YHUBEPCUTET»

YEBOKCAPCKAA MHCTUTYT 1(I)I/IJII/IAJI! MOCKOBCKOI'O HOJIMTEXHHYECKOI'O YHUBEPCUTETA

Kadenpa UndbopMallMOHHBIX TEXHOJOIHMI, 3J1EKTPOIHEPIeTUKH U CUCTEM VIIPABJIEHUS

PACHETHO-TPAOUNYECKAS PABOTA
no apucuumianae «<PU3UKA»

HaunmeHnoBaHue TeMbI

BeinonHumn: cTtygeHT _ Kypca
3a0YHOI0 OTIEIIECHUS
10 HAMPABJICHUIO

O.1.0.

HayuHblii pyKOBOIUTEIIB:

JOJIKHOCTb, 3BAHUC

DN.0.

OreHka

Jlata «_ » 20 T

Yeboxkcapet 20
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