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Meronnueckue ykazanus pazpadoTtansl B cooTBeTcTBUU ¢ TpeboBanusiMu GI'OC BO mo
HanpasiieHuto noarotoBku 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKHAE CPEACTBA

ABtop CamcoHoB Anekcelt MuxaitioBud, cT.npemnogaBaTenb kadeapsbl MHPopMalmoHHBIX
TEXHOJIOTUM, 3TEKTPOIHEPIETUKU U CUCTEM YIIPaBICHUS

Metoauyeckue peKOMEeH IalluK 0/I00peHbI Ha 3aceqanuu kadenpsl MHGopMamoHHBIX

TCXHOJ’IOFHfI, QJICKTPOIHCPICTUKH 1 CUCTCM YIIPABJICHUA

(mpotokoist Ne 10 ot 14.05.2022 1.).



1. Hen» pacuyeTHO-rpauueckoil padoOTbI - BBIABUTh 3HAHUSA
CTYJICHTOB OCHOB (PH3UKH, MPOU3BOJUTH PACUYEThl, MPUBUTH OOYUAIOIIUMCS
HABBIKU CAMOCTOSITEIbHON PabOThl C TPUMEHEHUEM MAaTEMATUYECKUX METOIOB.

B xome BeImonHEHHS pacueTHO-TpadudecKol pabOThl 0OyUaroOmUiCs
JOJHKEH MPOSIBUTh YMEHHE CAMOCTOSITEIFHO padoTaTh ¢ y4eOHOM JUTepaTypoi,
MIPUMEHSATh TEOPETUUYECKNE 3HAHUA ISl PELICHHS 3a/1a4 U aHAJIN3a KOHKPETHBIX
JTAHHBIX.

Pacuetno-rpaduyeckast pabota A0KHA OBITH BBINOJIHEHA U MPEICTABIICHA
B CPOK, YCTAHOBJICHHBIN IpaikoM yueOHOTro mpoliecca.

BoinosiHenue pacderHo-rpaduyeckoid pabOTHl BKIIOYAET CIICAYIOIIUE
ATallbI:

¢ O3HAKOMJICHHE C TIPOTrPaMMON JUCIUILUIMHBI «DU3HUKa», METOIUICCKUMU
PEKOMEHIAIMSIMU T10 BBIMIOJHEHUIO pacueTHO-Tpaduueckon paboThl;

o TMpopabOTKa COOTBETCTBYIOIIUX pasnenoB (usuku: «Onmuxka u
keanmosas  Qusuxkay u «Amomuas u A0epHas  @usuxay TO
PEKOMEHIOBAaHHOM y4eOHOM TUTEpaType, KOHCTIEKTaM JICKITUH;

+ BBINOJHEHUE PACYETOB C IPUMEHEHUEM OCBOCHHBIX METOJIOB.
3aBepiieHHas paboTa TPEACTaBIsSIeTCS IS TPOBEPKH Ha Kadeapy

IIPENoIaBaTeli0 B YCTAaHOBIIEHHBIE Y4eOHbIM rpadukoM cpoku. Cpok MpOBEPKH
He Oosiee 5-7 nuewt. IlperogaBaTenb MPOBEPSIET KaueCTBO pabOThI, OTMEYAET
MOJIO’KUTEIBHBIE CTOPOHBI, HEJOCTATKH pabOTHI U o1leHNBaeT ee. O0yuaromuecs,
HE TOATOTOBUBIIKE pacyeTHO-Tpaduueckyro paboTy, K 3a4eTy MIK3aMCHY HE
JOITy CKaIOTCHA.

2. BbiOOp BapuaHTa U CTPYKTYPA pacueTHO-rpaduueckoii padoTbl

3ananus JUTSt pacueTHO-TpaPUIECKUX paboTt COCTaBJIIOTCS
MpernoaBaTesieM, KOTOPBIH BEACT MaHHYIO IUCIUIUIMHY, W YTBEPKIAIOTCS
kadeapoil.

Homep  Bapuanta  pacuetHo-Tpaduueckoid  pabOThl  BBIOMpAETCS
oOyyJarorumcs o nocieaHeit nudpe B mudpe HoMepa 3a4eTHONW KHUKKH. Tak,
Hampumep, eciu nocieanss mudpa mudpa 1, To 00ydaromUNCsS BBITOIHSIET
pacdeTHO-Tpaduueckyro padoTy o Bapuanty Ne 1.

[To »ToMy HOMepy W MO TaOiuile BapuaHTOB (Tabmuiel 1 u 2)
HAXOJIATCA 3a/1a4d, KOTOPBIE IOJKEH PEIIUTh CTY/ICHT.

Tabmuma 1
3amaun Bapuant
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Hanpumep, ecau Homep 3auetHoit kHmkku 803681 u mo yueOHOMY
IUTaHy HEOOXOIUMO BBITIOTHUTH § 3a/1a4.

3aaHust BHIONHSIOTCS B T€UEHUE 3-TO CEMecTpa.

[Ipu  BBIMOTHEHWH  pacyeTHO-rpaduyecKoll  paboThl  HEOOXOIUMO
IPUIECPKUBATHCA CICAYIOMIEH CTPYKTYPHI:

o TUTYJIbHBIN JIHCT;

¢ BBEJICHUE;

e pacueTHas 4acThb;

¢ 3AKJIIOUYCHHUE;

¢ CITMCOK UCITOJIb30BAaHHOM JIUTEPaTYPHI.

TUTYyJAbHBIN JHUCT SBISETCS MEPBOM CTpaHMICH pacueTHO-rpaduyecKoin
pabotel. OOpaserr ero opopmiieHus npuseneH B [IpunoxxkeHun.

Bo BBeeHum cojeprkaTcs oOIIHe cBeIeHUs o BhImoJiHeHHOoM padote (0,5-1 ¢).
B pacuetrHoii yacTu oOyuvaromuiics JOJDKEH IMOKa3aTh YMEHHUE NPHUMEHSTh
MaTeMaTUYECKUE METOJbl PACUETOB, PACCUUTHIBATH HEOOXOAUMBIE JaHHBIE,
JieJaTh Ha UX OCHOBE apTyMEHTUPOBAHHBIC BHIBOJIBI.

VYcnoBus 3a/1a4 B paCu€THOM YaCTH JOJKHBI OBITh IPUBEICHBI ITOJTHOCTHIO.
Pemienue 3agau ciaeayeT COMPOBOXKIATh Pa3BEPHYTHIMH pacyeTaMu, CChLUIKaMU
Ha MatemaTudyeckue GopMyJibl, aHAJTU30M U BBIBOJIAMH. 3a/1aui, B KOTOPBIXIaHbI
TOJIBKO OTBETHI 0€3 TPOMEKYTOUHBIX BHIYUCICHUH, CUNTAIOTCS] HEPEIIEHHBIMHU.

Cnenyer oOpaTuTh 0CO00€ BHUMAHKE Ha BBIBOJbI, KOTOPBIC JOJIKHBI ObITh
000CHOBaHHBIMH, TOATBEPKIATHCA MPEABAPUTEIBLHBIM aHAIU30M ITHU(POBOTO
Marepuarna.

B 3aknwuennu pacuetHo-rpadudeckoit pabotsl (1 ¢.) B kpaTkoit popme
PE3IOMHPYIOTCS PE3yIbTaThl paOOTHI.

[Tocne 3akatoueHUs] MTPUBOAUTCS CIHUCOK JIUTEPATYpPhl, BKIIOYAIOIIUN
TOJIBKO T€ WCTOYHUKH, KOTOpbIE OBLIM UCIIOJIB30BaHbl TMPU BBIMOJHEHUH
pacueTHO- Trpaduyeckoil pabOThl U Ha KOTOPHIE HUMEIOTCSI CCHUIKM B TEKCTE
padoTHI.

[Ipu onucanuu TUTEpaTypPHBIX UCTOYHUKOB HEOOXOIUMO YKa3aTh:

o (haMuTMU ¥ MHUTIUAJIBI ABTOPOB,;

¢ Ha3BaHWE KHUTU, COOPHUKA, CTAThU;

¢ MECTO U3/IAHUS;

¢ U31aTEILCTBO;

¢ TOJ1 U3/IAHUS;

¢ KOJINYECTBO CTPAHMUI] WJIM KOHKPETHBIE CTPAHULIbI (TIOCIEIHHUE B
CJIy4ae CChUJIKM Ha CTaThIO UM CTATUCTUYECCKUN COOPHUK).

CranpmapTtHeiii  (opMaT ONUCAHUS HWCTOYHMKOB TIPUBEICH B CITHCKE
JTUTEPATYPHI.

3. TpebdoBanusi k opopmiIeHHI0 pacueTHO-rpaduueckoii padoThl

[Ipu odopmnenun  pacdeTHO-Tpaduueckol  pabOTBI  HEOOXOIMMO
PYKOBOJICTBOBATKCS CJICTYIONUMU TPEOOBAHHSIMU:



1. O6bem paboTs - 5-10 cTpanwmI] TEKCTa HA CTAHAAPTHBIX JIUCTAaX (popmara
A4, HaOpaHHBIX HA KOMITBIOTEPE C UCIIOIB30BAHUEM TEKCTOBOTO PEAAKTOPA HIIH
BpY4YHYIO (ITMCBMEHHO), TaOJIMYHOTO MPOIECcCopa WU JPYTHUX MPOTrPaMMHBIX
cpeacts (pasMep mpudTa - 14 myHKTOB, MHTEpBAI - 1,5).

2. CrpaHulbl JOJDKHBI OBITH NMPOHYMEPOBAaHBI W HMMETh IOJIA ClieBa U
CIpaBa HE MEHee 25 MM IS 3aMeUYaHHi MperoaaBaTelsa-KOHCYIbTaHTa.

3. B TekcTe He JOMKHO OBITh COKpAIICHUH CIIOB, KpOME OOIICTIPUHSTHIX.

4. Bce mpoMeXyTOYHBIE JTaHHBIE MPOBOJWMBIX PACUE€TOB M PE3yIbTAThI
CJIeyeT MPEICTABIISATh B SBHOM BHJIC.

5. Bce TaGauIer JOMKHBI UMETh CKBO3HYIO HyMmepanuio. [IpuBeneHHbIe B
pabote mutrocTpauu (rpaduku, JuarpaMmbl) TOJDKHBI UMETh MOAPUCYHOYHBIE
HaJMKCH.

6. OnucaHue TUTEpaTyPHBIX HCTOYHUKOB BBITTOJIHSAETCS B COOTBETCTBUH CO
CTaHAAPTHBIMHU TPEOOBAaHUSAMH, TPUBEIACHHBIMH B TIPEIBIIYIIIEM pa3/ieie.

4. 3aganus 1 MeTOANYECKHEe YKA3aHUS VISl BbINOJIHEHHUS PACYETHO-
rpadguyeckoii padboThl CTyAeHTAMHU 0YHOH GopMBbI 00yUeHUS

OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONTHKHU.
Tonxkue nmun3bl. [locTpoeHne n300pa>keHuid ¢ TOMOIIBIO JIMH3.
OcHoBHBIE (POTOMETPUUECKHUE BETHUUHBI.
KorepeHTHOCTP ¥ MOHOXPOMATHYHOCTbh CBETOBBIX BOJH. MHTepdepeHus
cBera. Metonpl ee HaOmojaeHusa. PacueT MHTEpPEpPEHLIMOHHON KAapTUHBI OT ABYX
HMCTOYHHUKOB.

5. Hntepdepenius cBeTa B TOHKHUX TIJICHKAX.

6. Judpakmus ceera. [Ipunmun ['oiirenca-Openerns.

7. Meton 3oung @penens. [lpsmonuHelHOE pacnpoCTpaHEHHE  CBETa.
Hudpakuus Openens Ha KPYTJIOM OTBEPCTHH U JTUCKE.

8. Hudpakmus Opayunrodepa.

9. Judpakmus Ha nmpocTpancTBeHHOM pemietke. Dopmyna Bynbsda-bperros.

10. Paspemaroniasi cmocoOOHOCTh ONITUYECKUX MPUOOPOB.

11. Qucnepcus cBeTa. DJIEKTPOHHASI TEOPUS IUCTIEPCUH CBETA.

12. ITornomenue caera.

13. Dddext Jomnepa. M3nyuenune Basunosa-YepeHnkona.

14. lonspuzauus cBera. EcTecTBEeHHBIM M MOJSIPU30BAHHBIM CBET. 3aKOH
Mairoca.

15. Tlongpuzanus cBeTa NPy OTPAKEHUH U MPETOMIIEHUU HA TPAHUIIE ABYX
TUJIEKTPUKOB.

16. [Ioitnoe myuemnpenomienue. [lomspuzaTtopbl. AHamW3 TOJSIPU30BAHHOTO
CBETA.

17. UckyccTBeHHas oNTHYECKasi aHU30TPOITHS.

18. BpaiieHue miocKOCTH MOJIIpU3alliu.
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19. TennoBoe u3nnydeHue u ero xapakrepuctuku. 3akon Kupxroda. Uactabie
3aKOHBI TETIOBOTO n3nydeHus. @opmyna [1nanka.

20. OnTnueckass  nupomeTpus.  PapuanmonHas,  1BeTOBas,  SPKOCTHas
TEeMIIepaTyphbl.

21. ®oroaddext. Ero Bumpl. OCHOBHbIE 3aKOHBI BHeHIHEro QorodddekTa.
VYpaBuenue DiiHiTelHa 11t BHEIIHETO GoTodddexra.

22. Macca u ummnyJibe potoHa. JlaBneHue cBeTa.

23. Oddexr Komnrona. EQuHCTBO KOPHYCKYJISPHBIX U BOJHOBBIX CBOWCTB
AIEKTPOMATHUTHOTO U3ITy4YECHHUS.

24. Mopenu atoma Tomcona u Pesepdopaa.

25. Jluneiiuateiil ciekTp aroma Bogopoaa. [loctynatel bopa. OnbiTel @panka u
I'epua. Crnektp atoma Bogopoaa no bopy.

26. KopmyckymsipHO-BOJTHOBOW JTyallu3M CBOMCTB BemiecTBa. CBOICTBa BOJIH i€
bpoiis.

27. CoOTHOIIICHUS HEOTIPECICHHOCTEH.

28. BosiHOBast PyHKIUS U €€ CTATUCTUYECKUI CMBICIT.

29. Obmee ypaBHenue Illpenunrepa. VYpaBuenue Illpenunrepa s
CTaIMOHAPHBIX COCTOSTHHIA.

30. JIBmxeHne cBOOOTHOM YaCTHIIHI.

31. Yactuia B OAHOMEpPHON MPSMOYTOJIBHOW «IOTEHIMATBHOM sIME» C
OCCKOHEYHO BBICOKUMHU «CTECHKAMI.

32. IlpoxokaeHue dYacTHIbl CKBO3b IMOTEHIUANbHBIN Oapbep. TyHHEIbHBIN
addexr.

33. JIuHelHbIN TApMOHUYECKUN OCIIMIIISITOP B KBAHTOBOW MEXaHUKE.

34. AtoM BoJ10poJia B KBAaHTOBOM MeXaHHKe. KBaHTOBBIC uncIa.

35. 1s — cocTosiHuE AMIEeKTpoHA B aTrome Bogopona. CrnuH snekTpoHa. CIHHOBOE
KBaHTOBOE YHCJIO.

36. I[IpuHIMn HEPa3TUIMMOCTH TOXKIECTBEHHBIX YacThll. DEepMUOHBI U O030HBI.

37. lpunnun [Taymu. Pacnpenenenne 31eKTPOHOB B aTOME 110 COCTOSTHHSIM.

38. PentrenoBckue cekTpol. 3akoH Mo3H.

39. Monekynspabie criekTpbl. KoMOMHaIMOHHOE paccesHue CBeTa.

40. CnioHTaHHOE U BBIHYXJIEHHOE H3ITydeHus. JIazepsi.

41. ®azoBoe npocTpaHcTBO. OYHKIIMS paclpe/IeICHuUs.

42. KBanroBble cratucTuku bo3e-Ditnmreiina u ®epmu-/{upaka.

43. MeTauibl, TUAJICKTPUKHU U TTOTYTIPOBOIHUKH TI0 30HHON TEOPHUH.

44. CobcTBEHHAS U PUMECHAS POBOIMMOCTH TIOTYTIPOBOTHUKOB.

45. Pazmep, cocTaB U 3apsi aTOMHOTO sjipa. MaccoBoe U 3apsi/I0BO€ YncCa.
JledekT Macchl M SHEPTHUS CBS3U SAApA.

46. CnuH a11pa 1 €ro MarHUTHBIA MOMEHT.

47. Snepusie cuibl. Monenu sjpa.

48. PannoakTHBHOE U3TyUYCHHUE U €T0 BU/IBI.

49. 3akoH paguoaKTUBHOTO pacnaja. [IpaBuna cMelieHus.

50. 3akoHomepHOcTH anbda-pacnaga. berra-munyc-pacnaa. Helitpuno. ['amma-
M3JIy4YEHHE U €T0 CBOMCTBA.



51. Pe3zonancHoe moruonieHue ramma-usnydenus (3hdext Meccbayapa).

52. SInepHble peakuu U UX OCHOBHBIE THUIIBI.

53. Ilo3utpon. berra-muoc-pacmnaj. DIeKTPOHHBIN 3aXBarT.

54. SinepHble peakuuu Moj ACHCTBUEM HEUTPOHOB. Peakuus neneHus sapa.
[lenHas peakuus 1eIeHUS.

55. Peakiysi CHHTE3a aTOMHBIX SIIED.

56. YpoBeHb 3emMeHTapHbBIX YacTull. KocMuueckoe usnmydenue.

57. MiooHbl 1 ux cBoiicTBa. ME30HBI M UX CBOMCTBA.

58. Turmbl B3aMMOACHCTBUM 3JIEMEHTapPHBIX YaCTHII.

59. Yactuusl 1 anTudacTUilbl. CIMpaIbHOCTD.

60. JlentoHbl. 3aKOH COXpaHEHHUS JIEITOHHOTO YKCIA.

61. Anponbl. 3aK0H COXpaHEHHsI OAPUOHHOTO YHUCIIA.

62. I'unieponbl. CTpaHHOCTh U YETHOCTD JIEMEHTAPHBIX YACTHII.

63. Knaccuduxkarius srmeMeHTapHbIxX yacTuil. Kapku.

64. Ilepenocunku QyHIaMEHTATBHBIX B3aUMOJICHCTBHA.

METO/JHYECKHE YKA3AHUA

1. Howmepa 3amad, KOTOpbIE CTYAEHT AOJDKEH BKIIKOYWTH B CBOIO
KOHTPOJIbHYIO PaboTy, OIPEACIISIIOTCS 110 Ta0IuIlaM BapUaHTOB.
2. KoHTpoasHbIe pabOThI HAJO BBHIMOJHATH B IIKOJILHON TETpaJIH,

Ha 00JI0’KKE KOTOPOM NMPUBECTH CIEIYIOIINE CBEACHUS: HOMEP KOHTPOIbHON
paboThl, HAaWMMEHOBAHWE AHUCIUIUIMHBI, CIEIHAIBHOCTh, Kypc H (Gopmy
oOydeHus, yuyeOHbIM mudp, pamuwims U WHUIUATIBL CTYJCHTA, a TaKkKe
(baMuust BeIyIIero npenoaaBaTess.

3. VYcnoBus 3amad B KOHTPOJIbBHON paboTe HaAO TMepenucarhb
MOJTHOCTBIO 0e3 cokpameHuid. Kaxayro 3amady HEoOXOAMMO HAauMHAThH C
HOBOW CTpaHUIIbI.

4. B KoHIIE KOHTPOJIbHOW paboOTHI CIEAYET yKa3aTh yUeOHUKH WIIH
y4eOHbIE TIOCOOMS, KOTOPHIE HCIOIB30BATUCH CTYACHTOM MPU PEIICHUU
3ajay.

S. KoHnTtponbHyto paboTy Ha MPOBEPKY CIEAYET CAaTh B IEKaHATHI
cBOMX (haKkyJIbTETOB 0 Hauajaa SK3aMEHAIIMOHHOW CECCHUM.
6.  Ecnu xonTposnbpHas paboTa Mpu MPOBEpPKE HE 3aUTE€HA, CTYACHT

00s13aH UCTIPABUTh HEBEPHBIC PEIICHHUS M TIPEICTAaBUTh UCITPaBICHHYO padboTy
Ha MOBTOPHYIO MPOBEPKY HEMOCPEIACTBEHHO IpernoaaBarelto. VcnpaBieHus
HEO0OXOIMMO CJIeNaTh B TOW e TETPaIH.

1. CTyneHT D0JDKeH ObITh TOTOB BO BpeMsl 3ayeTa WM dK3aMeHa
JaTh TIOSCHCHMS TIO CYIIECTBY PEIICHHS 3a/1ad, BXOJAIINX B KOHTPOJLHBIC
paboTHI.

8. Pemenus 3amad ciemyeT CONMpPOBOXAATh KPAaTKUMH, HO
MCYEPIBIBAIOIINMH TIOSCHEHHUSIMHU; B TEX CIIy4asX, KOrja 3TO, BO3MOIXHO,
CHENIaTh CXEMAaTUYECKH YepTekX WIM PUCYHOK, TOSICHSIOMUN COACepKaHue
3aJIa4u.

9. Pemiats 3amauy HeoOXoauMo B oOIeM, BHJE, T.€. BBIPA3UTh



HMCKOMYIO BEIMYMHY B OYKBEHHBIX OOO3HAUCHMSIX BEJIWYUH, 3aJaHHBIX B
ycinoBuM 3aaa4. [Ipu Takom criocoOe pelieHnst He TPOU3BOAUTCABBIUYNACICHUS
IPOMEXKYTOUHBIX BEJIMYHUH.

10. TIlocne momyuyeHus CIOXKHOU pacdeTHOM (HOPMYIIBI ISl IPOBEPKU
MPABUJIBHOCTH €€ CJENyeT MOACTABUTh B MPaBYIO 4acTb (HOPMYJBl BMECTO
CHUMBOJIOB BEJIMYMH 0003HAUYCHHUS SAUHUI] ITHUX BEJIHYWH, MPOU3BECTU C HUM
HEOOXOUMBIC NIEHCTBUS U YOEIUTCS B TOM, YTO MOJyuY€HHas MPH 3TOM
€AMHHUIA COOTBETCTBYET UCKOMOI BeIMUHUHE. ECIM Takoro COOTBETCTBUS HET,
TO 3TO O3HAYAET, YTO 3a/1a4a PEIIeHa HEBEPHO.

11. YwucnoBble 3HaYEHUS BEIUYUH NPH MOJCTABKE UX B PACUETHYIO
GopMmyiy cienyer BblpaxaTh TOlbKO B enuHunax CHU. B Buae uckinrodeHus
JOMyCKAaeT BBIpaXaTb B JIOOBIX, HO OJMHAKOBBIX €IWHUIAX YHCIIOBBIE
3HAaYEHUs OJIHOPOHBIX BEJIMYUH, CTOSALIMX B YUCIUTEIIE U 3HAMEHATENe ApoOu
Y UMEIOIME OJINHAKOBBIE CTEIICHU.

12. Tlpu moacTaHOBKE B pacdeTHYIO (popMyy, a TaKKe IpH 3aIUCH
OTBETA YMCJIOBBIE 3HAUCHUS BEJIMYUH CIIEYET 3alUChIBATh KaK POU3BEICHUE
JNECATUYHOU JpoOM ¢ OJHOM 3Hauvamed uudpoll mnepen 3amsaTod Ha
COOTBETCTBYIOILYIO CTEIEHb AecaTu. Hanpumep, Bmecto 3520 Haio 3anucaTh
3,52 108, smecto 0,00129 3ammcars 1,29 103 u 1. 1. ]

13. Bemuucnenus 1o pacueTHOM (opMmyse HAAO MPOBOAUTH C
coONIOIGCHUEM TIpaBUJ TNpUOJMKEHHbIX BblunuciaeHuil. Kak mpasuiio,
OKOHYATEeJIbHBIM OTBET CJIEyeT 3alMChIBaTh C TPEMs 3HAYaIlUMU LudpamHu.
OTO OTHOCHUTCS K CIy4yar, KOIJa pe3yJbTaT IOJYy4YeH C IPUMEHEHUEM
KaJIbKYJISATOPA.

3aoauu

Bapuanr 8

1.0npenenutb  DHEPTETHUYECKYI0  OCBEIIEHHOCTh  (00JMydeHHOCTh)  FEe
3epKaJIbHOW MTOBEPXHOCTH, €CIIM IaBIICHUE p, TPOU3BOIUMOE U3TyUdeHHEeM, paBHO 40
Mkl Ta. M3nyyeHnne nagaet HOpMaabHO K MOBEPXHOCTH.

2.HeB030yx)AeHHBIN aTOM BOJOPO/A MOTJIONMIAET KBAHT U3IYyUYCHUS C JJIMHOU
BOJIHBI A = 102,6 HM. Berunciuth, nosib3ysich Teopueit bopa, paguyc r 3eKTpoHHOM
OopOUTHI BO30YKICHHOTO aTOMa BOJOPO/IA.

3.0Heprus Bo30yx)aeHHoro atoma Bomopona 0,85 »3B. Beramcnmuth mmuny
BOJIHBI Jie bpoiisis a7eKTpoHa Ha TOM opoOuTe.

4.OUEHUTHh C MOMOIIBID COOTHOUIEHUS HEOMPEACICHHOCTE MHUHUMAIBHYIO
KMHETHYECKYI0 DHEPTHUIO DJIEKTPOHA, JIBIKYIIETOCS BHYTpH cdepsl paaumycom R =
0,05 aMm.

5.Haiitu nepuon mnomypacnaga 712 paguOaKTUBHOIO H30TONA, €CIH €ro
aktuBHOCTh 3a Bpemst t = 10 cyr ymenbmmnace Ha 24% 1O CpaBHEHUIO C
MEpPBOHAYATILHOM.

6.PannoakTuBHOE SAPO, COCTOSALLEE U3 O TPOTOHOB U 5 HEUTPOHOB, BEIOPOCHIIO
a-yactuny. Kakoe siapo oOGpazoBanock B pe3ysbTare o-pacnaaa?
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OnpenenuTh SHEPIUIO CBSI3U 00pa30BaBIIErOCs Spa.
7.BI>II'II/ICHI/ITB BHGPFI/H'O, KOTOpa}I BBIJICJISACTCA B H,I[epHOﬁ peaKHI/IH CHUHTC3a
2H + 3 H— %He + Lin.

8. BeramciuTh XapakTepucTHuecKyto Temieparypy OoJlebas mist sxenesa, eciu
npu temreparype 7 = 20 K MomspHas TemioeMKocTh kene3a Cm = 0,226
JIx/(Kemounb). YcnoBue 7 << @p cunuTaTh BHITIOJIHEHHBIM.

Bapuanr 2

1.JlaBrieHue p cBeTa ¢ JIMHON BOJHBI A = 40 HM, MaJaOIIEro HOPMAJIBHO Ha
YEepHYI0 MOBEPXHOCTh, paBHO 2 HIla. Onpenenuts unciao N ¢oToHOB, magaromx 3a
Bpems t = 10 ¢ Ha miomags S = 1 MM? 3Toi MOBEPXHOCTH.

2.Berunciaute mo teopun bopa pamuyc Iz BTopoil cranioHapHOW OpOUTHI U
CKOPOCTB 02 3JICKTPOHA Ha ATOM OpOUTE JJIs aTOMa BOJAOPO/IA.

3.IIpoTon gBmKETCS cO CKOpPOcThio 12107 M/c. OnpenenuTs IIMHY BOJIHEL JIE
bpoiuis npoToHa.

4.Vlcionp3yss COOTHOIIIEHUE HEOIMPEACICHHOCTEH, OICHUTh HANUMEHBIIHE
omuOKu Av B ONpPENeICHUH CKOPOCTH BJICKTPOHA M MPOTOHA, €CIIM KOOPIMHATHI
IIEHTpa MacC 3TUX YaCTHI] MOTYT OBITh YCTAHOBJICHBI C HEOTIPEICICHHOCTHIO | MKM.

5.01peenuTh, Kakas J0J8 PaJHOaKTHBHOTO M30TONa 22 AcC pacmamaercs B
Te4eHue BpeMeHu t = 6 cyT.

6. BBIUMCINTD SHEPTUIO CBSI3U sI/Ipa U €ro YICIbHYI0 SHEPTUIO CBSI3U, TO €CTh
SHEPIHUIO, IPUXOAIIYIOCS HA OJUH HYKIJIOH JJIs dlleMeHTa 9%dAu.

7.BeraucauTs sHepruio aaepHoii peakuuu >He + n— 3H + Lip.

8.3nas, yro i anmaza Gp = 2000 K, BBIUHCIUTH €ro yAEIbHYIO
TeMI0eMKOCTh pu Temriepatype 7 = 30 K

Bapuant 3

1.0npenenuth KOIPGUIIMEHT OTPAKEHUS p TIOBEPXHOCTH, €CIH MpH
YHEPreTUYECKON OCBEIIEHHOCTH E.= 120 Bt1/M? naBiieHue p CBETa Ha HEE 0Ka3aJI0Ch
paBsbIM 0,5 Mkl Ia.

2.Bprunciiute 1o teopum bopa mepuon 7T BpalieHUs 3JIEKTPOHA B aTOME
BOJOPO/Ia, HAXOSAUIErocss B BO30YKJIEHHOM COCTOSIHUH, OINPEAENIIEMOM TJIaBHBIM
KBAHTOBBIM YHCJIOM N = 2.

3.JleOpoiineBckas 1irMHA BOJIHBI 3JIEKTpOoHA yMeHbmanack ¢ 1 1o 0,5 am. Ha
CKOJIBKO M3MEHHJIACH YHEPTHUSI DJIEKTPOHA?

4.KakoBa momkHa OBITh KWHETHYECKas DdSHepruss 1 TpoOTOHA B
MOHOAPHEPTETUYECKOM MYYKEe, HCIOJIb3YEeMOro i HCCIEIOBAHUS CTPYKTYpPHI C
nuHeinbMU pasmepamu | = 103 cm?

5. AKTUBHOCTb A HEKOTOpPOro u3oromna 3a Bpemsa t = 10 cyr ymeHpIInIach Ha
20%. Onpenenuts nepuo noiaypacnaaa 7123TOro U30ToIaA.

6.OnpeneNnTh SHEPTUIO0 CBA3U SApA U €r0 YIEIbHYIO DHEPIUIO0 CBA3W IS
snemenTa ¥%Ls.

7.Beranciuts sHepruro saepHoi peakimu 2’ Ali+ n —2 Mg+ 1p. 1
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8.Momsiprast Temnmoemkoctb Cm cepebpa mpu temmepatype 7 = 20 K
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okazanack paBHou 1,65 J[x/(Monb*K). BerauciauTh 1Mo 3HAYCHHWIO TEIUIOEMKOCTH
XapaKTEPUCTUUECKYIO Temneparypy Go. YcinoBue 7' << @p CUUTATH BHIITOJIHEHHBIM.
Bapuanr 4

1./laBneHue cBera, MPOU3BOJUMOE Ha 3€PKAIBHYIO OBEPXHOCTh, p = 5 Mlla.
OnpenenuTh KOHIIEHTPALUIO No GOTOHOB BOJIM3U OBEPXHOCTH, €CIIH JUIMHA BOJHBI
CBETAa, MaJIAl0IIETO Ha MOBEPXHOCTH A = 0,5 MKM.

2.0npenenuth U3MEHEHHE 3Hepruu AE 3JIeKTpoHA B aToMe BOJOpoAa IpH
M3JTy4E€HUH aTOMOM (POTOHA C 9acTOTOM v = 6,2810% ',

3.Haiitn nnuHy BOJIHBI 1€ bpoinsd s mpoTOHA, MPOLIEAUIETO Pa3HOCTh
noternuanoB 1000 kB.

4.Vcrionib3yss  COOTHOIIIGHWE HEOIPEICICHHOCTEH, OICHUTh MUpHHY |
OJTHOMEPHOTO TOTCHIUAJIBLHOTO SIMIWKA, B KOTOPOM MHUHUMAJbHAS JSHEPTHS
aeKTpoHa Emin= 10 3B.

5.0mpenenuTh Maccy M uzotona ~- |, susmeroriero aktuBHOCTh A = 37 I'bk.

6.Bec HeliTpansHOro aroma m3oromna jurus ' Li pasen 37,01601, onpenenurs
Macchl HOHOB JIUTHUSL: oxHo3apaanoro ( ‘sLi)*, mByxsapsgHoro
(7 Lsi )™ u tpexsapsmnoro (Lis)"™.

131 |

7. BEIYHMCIIUTE SHEPTHIO ANEPHON peakiun >° Sig+ N— 3% Pis+ ! py.

8.Beruncauts (o Jlebaro) yaenbHyro TEMI0EMKOCTh XJIOPUCTOIO HATPUS MpU
temnepatype 7 = Op/20. Ycnosue T << @b CUMTATH BBHITIOJTHECHHBIM.

Bapmuant 5
1.Ha paccrosiauu I = 5 M 0T TO4eUyHOT0 MOHOXpoMmaTtuueckoro (4 = 0,5 Mkm)
M30TPOITHOTO MCTOYHMKA PACIIONOXkKeHa miomanka ( S = 8 MM? ) IepIeHauKYIAPHO
najgaommm nydkaMm. Onpenenuts ynucio N GoToHOB, eKeceKyHHO Majarolux Ha
miomaaky. MormrHocts m3nyuenust P = 100 Br.

2.Bo ckonpko pa3 u3MeHMTCA miepuoi 1 BpalleHHs DJIEKTPOHA B aTOME
BOJIOPO/Ia, €CJIH MPH Tepexo/ie B HEBO30YKIEHHOE COCTOSIHUE aTOM M3ITy4nsl OTOH
¢ IIUHOM BOJHBI A = 97,5 uMm.

3.BeruriciuTe JuMHYy BOJHBI A€ bpoiuid [uist MOJIEKyJIbl a30Ta, ABMKYLIEHCS
CO CpEHEN CKOPOCTBIO, COOTBETCTBYIOIIECH KOMHATHOM TEMIIEpATypeE.

4.Anbda-yactuila HAXOAUTCS B OECKOHEYHO TIyOOKOM, OJTHOMEPHOM,
IPSIMOYTOJIBHOM NOTEHLUUATBHOM  SIIIIHKE. Hcnonb3ys COOTHOULICHHE
HEOIPE/ICIICHHOCTEH, OI[CHUTh MHUPHHY | sIKKa, eclii U3BECTHO, YTO MUHUMAJIbHAS
sHeprus anbda-yactuilbl Emin= 8 MaB.

5.HaliTu cpemHio MPOIOIDKUTENBHOCTh JKU3HH T aroMa pPaguOaKTHBHOTO
uszorona kobansra * Con

6.MICII0/Ib3ys H3BECTHBIE 3HAYEHUS MACC HEUTPAIbHLIX aTOMOB - H,
1H, *%sC u onexTpoHa, OnpeaeauTh Macchl IPOTOHA, AeiTpoHa u aapa %C. 1

BBIYUCIINTE SHEPTUIO SIEPHON PEAKIIMH 2H + 3Li— 24Hei+ 1 n.
8.Beruncnuth o reopun Jlebas terioemkocTs muHKa Maccoit m = 100 r npu
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temriepatype 7 = 10 K. [IpuHATh 111 [IMHKA XapaKTEPUCTUUYECKYIO TEMIEPATypy
Jle6as @p= 300 K u cuutath ycnoue 7 << GpBBITIOJTHEHHBIM.

Bapuant 6

1.Ha 3epkanbHy10 OBEpXHOCTH MO YIJIoM o = 60° K HOpMasiM najgaeT my4ok
MoHOXpomaTthueckoro ceera (4 = 590 um). [OTHOCTH MOTOKA SHEPTUU CBETOBOTO
nyuka ¢ = 1 kBt/M?. OmnpenenuTs AaBieHHE p, IPOU3BOJMMOE CBETOM HA
3epKAJIbHYIO IOBEPXHOCTb.

2.Ha cKombKO H3MEHWIAach KHWHETUYECKAs SHEpPrusi AJIEKTPOHA B aToOMe
BOJIOPO/Ia TIPU U3TyUYEeHUN aTOMOM (POTOHA C ITMHOM BOJHBI A = 435 HM?

3. Jlnuna Bonubl Ae bpoitna ans snexktpona pasHa 1,3 M. Onpenenutsb
CKOPOCTB 3JIEKTPOHA.

4.CpeniHee BpeMs KU3HU aToMa B BO30YKJIEHHOM COCTOSTHUM COCTABIISIET
At = 10® c. Ilpu mepexozie aToMa B HOPMAJILHOE COCTOSHHE MCITyCKaeTcsi (JOTOH,
CpenHss JUIMHA BOJHBI KoToporo paBHa 600 HM. OueHuTh WUpUHY A4 U3IydaeMon
CHEKTPAJbHOW JIMHUM, €CIM HE MPOUCXOAUT €€ YIIMPEHHs] 3a CUeT JApYyrux
IIPOLIECCOB.

5.CuUeT4MK (-4acCTHII, YyCTAHOBJICHHBIN BOJIM3H PaJHOaKTUBHOIO U30TOIA, IPU
nepBoM u3Mmepenuu peructpuponai Ni= 1400 yactuil B MUHYTY, a yepe3 Bpems t =
4 9 — ronpko N2 = 400. OnpenenuTs epHo oypacaaa 712 i30Toma.

6.Macca o-uactuusl ( sgpo remms “He ) pasma 4,00150 a. e. m.
OnpenenuTs MacCy HEMTPAIBLHOTO aTOMA Ielusl.

Onpenenuts sHEpruro aaepHoii peakuun *Be+2H -  YB+!n. o

8.00pazen; marausi maccoit 50 r HarpeBaercs oT 0 mo 20 K. Onpenenuts
TEIUIOTY, HEOOXOAUMYIO0 [iJii HarpeBaHus. [IpuUHATH XapaKTEPUCTUUECKYIO
temriepatypy Jebas s maraus 400 K u caurats ycinoBue 7'<< Gp BBIIOJIHEHHEBIM.

Bapuant 7

1.CBeT majjaeT HOPMaJIbHO HA 3€pKaJIbHYIO0 MOBEPXHOCTh, HAXOISAIIYIOCS Ha
pacctostauM I = 10 cM oT ToyewHoro wm3oTrpomHoro wu3nydatens. [lpu kakoit
MOIITHOCTH P u3iy4aTens aBjieHUE p Ha 3€PKATbHYIO MMOBEPXHOCTh OyJIeT paBHBIM
1 mITa?

2.B xakux mpenenax A4 MoJpDKHA J€KaTh JJIMHA BOJH MOHOXPOMATHYECKOTO
CBETa, 4TOOBI MPHU BO30YKJIEHUHU aTOMOB BOJIOPOJia KBAHTAMH 3TOTO CBETA PaINycC
I'n OpOUTHI JIEKTPOHA yBenuuuiics B 16 paz?

3.CkopocTth 35iekTpoHOB paBHa 0,8¢c. Haiitm pnuHy BOnHBI ae bpoitns
AIIEKTPOHOB.

4. JInst mpuOIMYKEHHON OIICHKM MUHMMAJIBHOW SHEPTHH DJICKTPOHA B aTOME
BOJIOPOJIa MOXHO TMPEANOJOXKUTh, YTO HEOMpeAeIeHHOCT, Al  paauyca I
AIIEKTPOHHON OpPOUTHI U HEOMPEACIICHHOCTh Ap UMITyJIbCa p IJEKTPOHA HA TaKOU
OpOUTE COOTBETCTBEHHO CBSI3aHbI CIAEAYIOMUM 00pazoM: Ar =T u Ap = p. Mcnonb3ys
ATHU CBS3M, & TAKKE€ COOTHOUIEHNWE HEOMPEACIIEHHOCTEN, HAUTH
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3HAUCHUE paanyca DJJIEKTPOHHON OpOUTHI, COOTBETCTBYIOIIETO MHUHUMAIBLHOM
DHEPI'UH JIEKTPOHA B aTOME BOAOPOAA.

5.B0 CKOJIEKO pa3 yMEHBIIHTCS aKTUBHOCTE M30Tona * P ygpes Bpems t = 20
CyT?

6.Onpenenutsb AeEeKT MacChbl W SHEPTUIO CBA3M SApa aToMa TSHKEIOro
BOJIOPOJIA.

7.0npenenuTs SHepruio AaepHoi peakuu  ° Lis+ 2H 1— “He,+ “He.

8.Berunciaute mo Teopuu JlebGas yaenbHYIO TEIUIOEMKOCTh cepedpa Mpu
temneparype 8 K. Cuurats ycnoBue 7' << @p BBIIOJHEHHBIM M IPUHATH JJIs cepedpa
Op=225K.

Bapuanr 8

1.CBer ¢ nnuHOM BOMHBI A = 600 HM HOpPMaJabHO MaJacT HAa 3€PKAILHYIO
MOBEPXHOCTh U MPOU3BOAUT Ha Hee AamieHue p = 4 mklla. Onpenenuts yucio N
¢oronoB, magaromux 3a Bpems t = 10 ¢ Ha momans S =1 MM? 3TOM NOBEPXHOCTH.

2.B onHO3apsgHOM WOHE JMTHS DJJIEKTPOH TMEepeniesl C YETBEPTOro
HHEPreTUYECKOr0 YPOBHS Ha BTOpoil. OnpenenuTh UIMHY BOJIHBI A W3Iy4YeHUS,
UCITYILIECHHOI'O HOHOM JIUTHSI.

3.KopoTkoBonmHOBas rpaHmMiIa peHTTeHOBcKoro cmekrpa 0,2¢107° .
OnpenenuTes IAUHY BOJHBI 1€ bpoilyii nans 37eKTpoHOB, OOMOapAMPYIOIIUX
aHTUKATO/.

4. MOHORHEPreTUYECKU My4YOK 3JIEKTPOHOB BBICBEYMBAET B LIEHTPE 3KpaHa
5JIEKTPOHHO-IIy4eBOM TpyOkm nartHo pamgmycom I = 10° cm. Tloms3syscek
COOTHOILIEHHEM HEOIPEAEIICHHOCTEN, HAMTH, BO CKOJIBKO pa3 HEOMPEIEIEHHOCTh
Ax KOOpJIMHATHI AJIEKTPOHA HAa SKpaHE B HANpPaBJICHUH, MEPIECHIUKYISIPHOM OCHU
TpyOKH, MeHbIIIE pa3mepa I' aTHa. [[nuny L anekTpoHHO-1TydeBoi TpyOKU NPUHSATH
paBHoit 0,50 M, a yckopsrotiee daeKkTpoH Hanpsbkenne U — paBabiM 20 kB.

5.Ha CKOJIbKO IPOLIEHTOB YMEHBIIHUTCS AKTUBHOCThL M30TONa upuaus 2 Ir ;372
Bpems t = 15 cyT?

6.Kakoe KOIM4eCcTBO HHEPruu OCBOOOJTUTCS TMPU COCAMHEHUH OJIHOTO
MPOTOHA U JIBYX HEUTPOHOB B aTOMHOE S]IpO?

OnpenenuTs SHEPIUIO saepHoi peakun 3Li +%He - "B +1n.

8.MomsipHasi TeruioeMkocTh MonmOaeHa npu Temneparype 20 K pasna 0,6
JIx/(MmonbeK). Beraucnuth xapakrepucTudeckyro temmnepatypy lebas. Ycnosue T
<< @)p CUUTATH BHITOJTHECHHBIM.

Bapuant 9
1.Ha 3epxanbHYI0 MOBEPXHOCTh IUIOIAABI0 S = 6 cM? magaeT HOPMAaJlbHO
noTok usnydeHuss @.= 0,8 Bt. Onpenenuts AaBieHue P U CUily naBieHust F ceeta
Ha ATy TOBEPXHOCTb.
2.DNEKTpOH B aTOME€ BOAOPOJA HAXOAWUTCS HA TPETHEM DHEPTETUYECKOM
ypoBHe. OnpeaenuTs KHHETHYeCKyo 1, TOTeHIMaIbHY0 /1 1 TIOMHYI0 E SHEpruto
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9JICKTPOHA. OtBeT BbIPA3UTh B QJICKTPOH-BOJIbTAX.
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3.Boruncnute anuHy BonHBI 1e bpoiinsg g snexTpoHa 00Ja1aroIiero
KHUHETUYeCcKou sHeprueit 1 »B.

4.Cpennee Bpems ku3HU At aToMa B BO30Y>KJIEHHOM COCTOSIHUU COCTaBJISIET
okono 1078 ¢. IIpu mepexose aToMa B HOPMAJILHOE COCTOSIHHE MCITyCKaeTcs (JOTOH,
cpenHsst nnuHa BOJHBI (4> koTtoporo paBHa 400 HM. OLEHUTH OTHOCHUTEIIBHYIO
MIMPUHY AA/A M3JTydaeMoOl CIIEKTPAJIbHOW JIMHUH, €CITH HE MPOUCXOIUT YITUPCHUS
JIMHUY 32 CYET JIPYTUX MPOLECCOB.

5.0npenenuts yucio N sigep, pacnanaromuxcsi B TeueHue Bpemenu: 1) ti=1
MuH; 2) t,=5 cyr, - B paguoakTuBHOM H3oTomne docdopa 2P Misaccoit m = 1 mr.

6.0mpenenanTh YIACIbHYIO SHEPTUIO CBS3U (T. €. CPEIHIOI0 SHEPTUIO CBS3H,
IPUXOAAIIYIOCS Ha OJMH HyKJIOH) sapa 2 C. ¢

Onpenenursb SHEPIUIO saepHoii peakiun 'L+ H— "B +n. o

8.0npenenuTh TeIIoTy, HEOOXOAUMYIO JIsi HAarpEBAHMS IBYX MOJIEN HUKENS
ot 20 no 30 K. [lpunars xapakrepuctuueckyr temmeparypy Jebas mans Hukens
450 K u ycnoBue T << @p cUUTaTh BBHITTOJTHEHHBIM.

Bapuant 10

1.ToueuHbIli WMCTOYHHK MOHOXpOMATHYECKOro (4 = 1 HM) u3Iy4eHUs
HAXOJUTCA B IeHTpe chepudeckoil 3auepHeHHON koJIObl paauycom R = 10 cm.
OnpenenuTs CBETOBOE JABJICHUE p, MPOM3BOJUMOE Ha BHYTPEHHIOIO ITOBEPXHOCTH
KOJIOBI, €CJIM MOIIHOCTh UCTOUHUKA P = 1 KBT.

2.00TOH BBHIOMBAET W3 aroMa BOAOPOJA, HAXOMAALIErocs B OCHOBHOM
COCTOSIHUH, DJIEKTPOH ¢ KuHeTnueckou sHeprueit 7 = 10 3B. Onpenenuts dHEPruto
E dotona.

3.0npenenuTs JIMHY BOJIHBI 1€ bpoiis At 0-4acTul, MPOMIEANINX Pa3HOCTh
noteniuanos: 1) 200 B; 2) 100 kB.

4.JIns mpuOJIMKEHHON OLIEHKW MHHUMAJbHOW HEPTHM AJIEKTPOHA B aTOMeE
BOJOPOJAa MOXHO MPEANOJI0KUTh, YTO HEONPEAENIEHHOCT, Al paguyca I
AJIIEKTPOHHON OpPOMTHI MU HEOMPENEIECHHOCTh Ap MMITyJIbCa p DJIEKTPOHA HA TaKOH
OpOUTE COOTBETCTBEHHO CBSI3aHbI CIAEAYIOMUM 00pazoM: Ar =1 u Ap = p. icnonb3ys
9TH CBA3H, & TAK)KE COOTHOLIECHUE HEONPEIEICHHOCTEN, ONPENEINTh MUHMMAILHOC
3HA4YEHUE YHEPTUM Tmin IIEKTPOHA B ATOME BOJOPOJIA.

5.13 Ka)X10ro MUJUIMOHA aTOMOB PaJMOAKTUBHOIO U30TOIA KaXKAYH0 CEKYHIY
pacniagaercs 200 atomoB. OnpenenuTs NepHo noaypacmnaaa 712 u3o0Torna.

6.OHEprus CBS3U s/Apa, COCTOSALIETO U3 ABYX MPOTOHOB U OJJHOTO HEWTPOHA,
paBHa 7,72 M»B. OnpeaenuTbs MacCy HEUTPAIBHOTO aTOMa, UMEIOLIIETO ATO SIAPO.

7.01penenuTs SHEPTUIO AaepHoit peakimu  *40Ca + 1H — 10K + 4, He.

8.Berunciaute mo Teopuu [lebas yAeNnbHYIO TEIUIOEMKOCTh TepMaHUusl IMpHU
temriepatype 20 K. [Tpunsats nns repmanus Op = 370 K u ycnosue 7' << Gb cuuraTh
BBITIOJTHCHHBIM.
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5. Kpurepun omeHkm pacdeTHo-rpaduyeckoidi padoTbhl HTHUINOBBIE
OIIMOKH NPU ee BHITIOJTHEHUH.

Kpurepuu onieHku pacueTHO-rpadudeckoil paboThl:

- OIICHKA «3aUTE€HO» BBICTABIISIETCS 00ydYaronieMycsi B TOM cllydae,
€CJIM BCE 33J]a4d PEIICHBI, K 3a/1ayaM MPUBEACHbBI MOSICHEHUS;

- OLIEHKa «HE 3a4TE€HO» CTaBUTCS B TOM CJIyd4ae, €Ciu Kakas-Iu0o
3aJjaya OTCYTCTBYET WJIM MPHUBEACHBI HEJOCTATOUYHBIC TOSACHEHUS K PEIICHUIO
3a/1a4yu.

[Ipu BBIMONHEHUH pacueTHO-Tpaduueckol padoThl MO (U3MKE YaACTO
BCTPEYAIOTCA CIAEAYIOMINUE OMIMOKU:

1. He cob6mroaens npaBuiaa opopMIICHHUS pacueTHO-rpaduuecKkoil padoThl.

2. He BblgepkaHa CTpyKTypa pacueTHO-Tpaduyeckoil paboThl
(oTcytcTByeT OMOIMOrpadUUecKuil CIIUCOK, TEOPETUYECKasl YacTh K 3a/1a4e U
T. 1.).

3. He yka3aHbl e1MHULBI U3MEPEHUS MOTYUYCHHBIX PE3YJIbTAaTOB.

4. B 3agaue OTCYTCTBYIOT BBIBOJIbI WJIH COAEPKUMOE BBIBOJOB K
3aJJa4eHEKOHCTPYKTUBHBI.

5. OrcyTCcTBHE TOTOBHOCTH 00YYaIOLIErocsi OTBEYaTh Ha
TEOPETUUECKUEBOIIPOCHI, SBIIAIOIINECS OCHOBOM JIJIsl PEIICHUS 3aJaUH.

6. 3amanme Ha pacueTHO-TpaUUECKyI0 paldOTy BBITIOJIHEHO HE IO
CBOEMY BapHaHTYy.

6. PexomeHayemas qurepaTypa
OcHoBHas JuTEpaTypa

Aiizenon, A. E. ®usuka : yueOHUK U MPaKTUKYM Uit By30B / A. E. Al3eHIIOH. —
Mocksa : M3parensctBo IOpaiir, 2023. — 335c¢c.— (Bricmee o0pa3oBanue). —
ISBN 978-5-534-00487-8. — Tekct : anekTpoHHbI // OOpa3oBaTenbHas miatdopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511373.

KpaBuenko, H.I0. ®wusuka: y4eOHMK ©  NPaKTHKYM JJsi  By30B /
H. 1O. KpaBuenko. — MockBa : U3gatensctBo FOpaiit, 2023. — 300 c. — (Bricuiee
oOpazoBanue). — ISBN 978-5-534-01027-5. — Tekcr : anekTpoHHbIH // O6pa3zoBaTenbHas
mwiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511701.

JdonosHUuTEILHAA JIMTEPATypPa

®duzuka : yyeOHMK W mnpakTukyM g By3oB/ B. A. Unbun, E.HO. baxtuna,
H. b. Bunorpanosa, II. M. Camoiinenko ; nmox penakuued B. A. MnbnHa. — Mocksa :
M3narenscTBo FOpaiit, 2023. — 399 c. — (Bricmee o6pazoBanue). — ISBN 978-5-9916-
6343-4. — Texkcr : anexkTponHsbIi / OOpa3zoBarensHas miatdopma KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/511376.

Heipaun, B. B. ®usuka. Mexanuka. MonexynspHas pusnka 1 TepMOAMHAMHUKA :
yuebHoe nocodue / B. B. Ipipnun, C. A. llenenesa, T. JI. Kum. — Kemeposo : Ky3I'TY
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https://urait.ru/bcode/511373
https://urait.ru/bcode/511376

umenn T.D. T'opbauera, 2022. — 246 c. — ISBN 978-5-00137-294-3. — TekcT :

ANEKTpOHHBIN //  Jlaub @  2JeKTpoHHO-OMOMMoTeyHas  cuctemMa. —  URL:
https://e.lanbook.com/book/257552. — Pexum mocTyma: ajis aBTOPHU3. IOJb30BaTEICH.
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1. Tlpodeccuonanphas 6a3a qTaHHBIX U Nudopmanus o mpaBe COOCTBEHHOCTH
WHGOPMAIIMOHHO-CIIPABOYHBIC CUCTEMBI (PEKBU3HTHI JOTOBOPA)

CoBepIleHCTBOBaHKME 00pa30BaHuUs U
PIH)KGHGpHOfI OCATCIIBHOCTH BO BCEX UX
MPOSIBJICHUSX, OTHOCSIIUXCS K Y4eOHOMY,
Hay4YHOMY U TCXHOJIOTHYCCKOMY
HAIPaBJICHUAM, BKJIIOYAs MPOIIECCHI
npenoaaBanus, KOHCYJIbTUPOBAHUA,
HCCIICIOBAHMSI, Pa3pabOTKH MHIKEHEPHBIX
pelLICHHH, BKIIOYast HeTera3oByro OTpacib,
TpaHcepa TEXHOJIOTHIA, OKa3aHUS IUPOKOTO
CHEeKTpa 00pa3oBaTENbHbBIX YCIYT,
oOecrieueHus CBA3€eH ¢ 00IECTBEHHOCTHIO,
IIPOU3BOJCTBOM, HAYKOW U MHTErPALVH B
MEXIYHAPOJIHOE HayYHO-00pa30BaTeIbHOE
IPOCTPAHCTBO.

CBOOOJIHBIN AOCTYI

Accornuanus HHXeHepHoro oOpa3zoBanus Poccru
http://www.ac-raee.ru/

Hayunas anexkrponHast 6ubinorexa
eLIBRARY.RU - 310 kpynHenmmit
poccuiickuii nH(GOPMAaIIMOHHO-
aHAJMTUYECKHI MOpTall B 00JacTH HAYKH,
TEXHOJIOTUH, MEJUIINHBI 1 00pa30BaHus,
Hay4Has 3J1eKTpoHHas Oubianoreka Elibrary coJiepaluil peepaTsl U MOJHbIE TEKCTHI
http://elibrary.ru/ Oosiee 26 MJTH HAYYHBIX CTaTeil U
nyOnuKanuii, B TOM YHUCIIE JIEKTPOHHbIE
Bepcuu 6osee 5600 pocCUCKUX HAYYIHO-
TEXHUYECKUX JKypHAJIOB, U3 KOTOPBIX Oojee
4800 >xypHaJIOB B OTKPBITOM JIOCTYTIE
CBOOOJIHBIN AOCTYI

®enepanpHblil nopran «Poccuiickoe
00pa3oBaHuE» — YHUKAJIbHBIN HHTEPHET-

®enepanbHbli mopTan «Poccuiickoe pecypc B chepe 0Opa3oBaHUs U HAYKH.
oOpa3oBaHue» [DNEKTPOHHBIN E>xenHeBHO MyOJIMKYeT caMble aKTyalbHbIE
pecypce] — http://www.edu.ru HOBOCTH, aHOHCHI COOBITHIA,

uH(pOPMAaLMOHHbIE MaTepHAaIIbl IS
HIMPOKOTo Kpyra unrareneil. ExxenengenbHo
Ha NopTajie pa3MENaloTCs SKCKIIO3UBHbIE
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1. TlpodeccuonanpHas 6a3a TaHHBIX U
UH(OPMAIIOHHO-CITPABOYHBIC CHCTEMBI

WNudopmanus o mpaBe COOCTBEHHOCTH
(pEKBU3UTHI IOTOBOPA)

MaTepuaibl, THTEPBHIO C BEIYITUMU
CHEIHATUCTAMH — ITeJ]arOTaMH,
MICUXOJIOTaMH, YICHBIMH, PETIOPTAKU U
AHAJTUTHYECKUE CTAThH.

Yurarenu Moxy4arT JOCTYI K HOPMATHBHO-
paBoBOi 6a3e cepbl 00pa3oBaHUs, OHH
MOTYT IOJIb30BATHCSI CAMBIMH PA3TUIHBIMHU
MIOJIC3HBIMU CEPBUCAMHU — TAKUMH, KaK
OHJIAH-TECTUPOBAHKE, OMIPOCHI 110
aKTyaJIbHBIM TEMaM U T.JI.
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NPUJIOXKXEHMUE 1
MHWHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIMA
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEK/JIEHUE
BBICLLHET'O OBPA30OBAHUS
«MOCKOBCKHWMH MMOJUTEXHUYECKUN YHUBEPCUTET»
YEBOKCAPCKHUMN HHCTUTYT (PUJIHAJT) MOCKOBCKOI'O MOJUTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa UndpopMaIMOHHBLIX TEXHOJIOTMH, YJIEKTPOIHEPIreTHKH U CHCTEM VIIPABJECHUS

PACUHETHO-ITPAOHNYECKAS PABOTA
no pucuumianae «PU3UKA»
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