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1. Heab pacyerHo-rpaduyeckoil padOTBl - BBISIBUTH 3HAHUS
CTYJIEHTOB OCHOB (DM3HMKH, NPOU3BOAMTH PACUETHI, MPUBHUTH OOYYAIOIIMMCS
HaBBIKH CAMOCTOSITENIbHOW Pa0dO0ThI C MPUMEHEHHEM MATEMaTHYECKUX METOOB.

B xoxe BbImonHEHUS pacdyeTHO-Tpaduueckord paboThl 00ydaromuncs
JOJHKEH MPOSIBUTH YMEHUE CAMOCTOATEIBHO paboTaTh C yueOHOM JIUTepaTypoH,
MPUMEHATh TEOPETHUECKHUE 3HAHUS I PEUICHUS 3a/1ad U aHAJI13a KOHKPETHBIX
JTAHHBIX.

Pacuetno-rpaduyeckas padborta 10KHA OBITH BBHITIOJIHEHA U MPEJICTaBIICHA
B CPOK, YCTAaHOBJICHHBIN rpauKoM yueOHOT0 mpolecca.

BoinosiHenue pacyeTHo-rpaduyeckoii paboThl BKIIOYACT CIEIYIONINE

OTaIlbl:

¢ O3HAaKOMJICHHE C MPOrpaMMOMN TUCHUIUIMHBI «DU3NKa», METOOUYECKUMU
PEKOMEHIAIMSIMU T10 BBIMIOJTHEHUIO PACYETHO-TPpaPUIECKON paboTHhI;

o MpOpabOTKa COOTBETCTBYIOIIUX pa3/iesioB PU3uku: « Onmuka u K8anmoasas
Qusuxay u « Amomuas u s0epras uzuxa» No PeKOMEHI0BAaHHON yueOHOM
JIUTEpaType, KOHCIIEKTaM JICKLINIA;

¢ BBINOJIHEHUE PACYETOB C MPUMEHEHHEM OCBOEHHBIX METOJIOB.

3aBepuieHHass paboTa TpeACTaBIsAeTCS JUIsi TMPOBEPKHM Ha Kadeapy
MIPENO/IaBaTEII0 B YCTAHOBIIEHHBIE YU€OHBIM IpaukoM cpoku. CpoK MPOBEPKHU
He Oonee 5-7 nuei. IlpenopaBaTenb MpPOBEPSIET KaueCTBO palbOThI, OTMEYAET
MOJIOKUTENbHBIE CTOPOHBI, HEAOCTATKH padOTHI U olleHuBaeT ee. OOyyaronuecs,
HE TNOJIFOTOBUBIIKE PacUYEeTHO-TpaUUecKyro padoTy, K 3a4eTy U 3K3aMEHY He
JOITYCKAIOTCA.

2. BbiOOp BapuaHTa U CTPYKTYpa pacueTHO-rpaduyeckoii padboTsl
3ananus U1t pacyeTHO-TpaduIecKux pabor COCTaBJISIFOTCS
IpenojaBaTesieM, KOTOPBIM BEAET AaHHYK MJUCHUUILUIMHY, U YTBEPKAAIOTCS
kadenpoii.

Homep  Bapuanta  pacuetHo-rpaduueckoid  paboThl  BbIOMpaeTcs
oOyyarorumcs mo nocieaHeit nudpe B mumdpe HoMepa 3a4eTHON KHUKKU. Tak,
HampuMmep, €ciM nociensss uudpa mudpa 1, To 00ydarOIIMIACS BBITOIHIET
pacueTHO-Tpaduyeckyro padoTy no BapuaHty Ne 1.

[To sTomy HOMepy W mo Tabiuile BapuaHTOB (TaOmauubl 1 u 2)
HAXOJATCA 3a/1a4d, KOTOPBIE IOJKEH PEIIUTh CTYICHT.

Tabmua 1

3apaun Bapuanr
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Hanpumep, ecnu Homep 3auetHor kHWXKA 803681 u 1o yuyeOGHOMY
MJIaHy He0OXOAMMO BBITIOTHUTH 8 3aj1ay.

3aiaHus BBIIOIHSIOTCA B T€UEHUE 3-T0 CEMECTPA.

[Ipu  BbIMOJAHEHMM  pacyeTHO-Tpaduyeckoil  paboTbl  HEOOXOTUMO
MIPUACPKUBATHCS CIICTYIOIICH CTPYKTYPHI:

o TUTYJIbHBIM JIUCT;

« BBEJICHNC;

e pacyeTHasl 4acTh;

¢ 3AKJIIOYCHUE;

¢ CITMCOK MCIIOJIb30BAHHOM JINTEPATYPHI.

TUTyJbHBIN JUCT SBISETCA MEPBOM CTPaHUIEH pacdyeTHO-TpauUecKoi
pabotel. O0Opasernr ero opopmiieHus npuseneH B [IpunoxxeHun.

Bo BBenennu coaepixarcs o0IIHe CBeICHUs O BhIoJHEeHHON padoTe (0,5-1 ¢).
B pacuyerHoii yacTu oOydarmMiics JOMDKEH MOKa3aTh yMEHUE NPUMEHSTh
MaTeMaTHUYeCKHEe METOIbl PAcCUeTOB, PACCUNTHIBATH HEOOXOIWMEBIC TaHHBIC,
JIeaTh Ha UX OCHOBE apTYMEHTUPOBAHHBIC BHIBOIBI.

YcaoBus 3a1a4 B pacueTHON YaCTH JOJKHBI OBITH TIPUBEACHBI MOJTHOCTHIO.
Pemenue 3amgad ciieqyer COMpOBOXKIATh Pa3BEPHYTHIMU pacyeTaMH, CChUIKAMHU
Ha MaTeMaTHYEeCKHEe (OPMYITbI, aHAJTM30M U BBIBOJIAMU. 3a]1a4H, B KOTOPBIX JTaHbI
TOJIBKO OTBETHI 0€3 MPOMEKYTOUHBIX BEIYMCIICHUH, CIUTAIOTCS HEPEIIICHHBIMH.

CrnemyeTr o0paTuTh 0CO00C BHUMAHHME Ha BBIBOJIbI, KOTOPBIC JOJKHBI OBITH
000CHOBaHHBIMH, TOATBEPKIATHCS MPEIBAPUTEIBHBIM aHATU30M IHGPOBOTO
MaTepuania.

B 3akunwuennu pacuetHo-rpadudeckoit padbotsl (1 ¢.) B kpatkoit dopme
PE3IOMHPYIOTCS PE3yIbTaThl paOOTHI.

[Tocne 3aknroYeHUsT MPUBOJUTCS CIUCOK JIUTEPATYPhl, BKIIOYAIONTUI
TOJIbKO T€ WCTOYHUKH, KOTOpPbIE OBbUIM WCIIOJIb30BAHBI TPU BBIMOJIHEHUN
pacdyeTHO- Tpadudeckoil pabOTHl U Ha KOTOPHIE HUMEIOTCS CCBHIIKA B TEKCTE
padoTHI.

[Ipu onMcannm TUTEPATYPHBIX UCTOYHUKOB HEOOXOIUMO YKa3aTh:

o (haMWIINK ¥ MHUIIAAJTBI aBTOPOB;

« Ha3BaHWE KHHUTH, COOPHUKA, CTAThH;

¢ MECTO M3aHUS;

¢ U3/1aTEIHLCTBO;

o TOJT U3JIAHNS;

¢« KOJTMYECTBO CTPAHUI] WJIM KOHKPETHBIC CTPAHUIIBI (TIOCTISTHUE B
CJIy4ae CChUJIKM Ha CTaThIO UM CTATUCTUYECCKUN COOPHUK).

CranpmapTtHeiii  (opMaT OMUCAHWS WCTOYHUKOB TIPUBEICH B CIHCKE
JTUTEPATYPHI.

3. TpeGoBanus k 0popMJIeHHIO pacyeTHO-TpaduvecKoii padoThI

I[Ipu  odopmiennn  pacyeTHO-Tpaduuecko  pabOTBI  HEOOXOIUMO
PYKOBOJICTBOBATHCS CIIEYIOIIUMU TPEOOBAHUSAMM:
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1. OOGwem paboThl - 5-10 cTpaHUIl TEKCTA HA CTAHIAPTHBIX JTUCTax (hopMara
A4, HaOpaHHBIX Ha KOMIIBIOTEPE C MCIIOJIB30BAHUEM TEKCTOBOTO PEIaKTOpa WU
BPYUYHYIO (IMCBMEHHO), TaOJIMYHOIO MpOLEcCcOpa WU JAPYTUX MHPOrPaMMHBIX
cpencTs (pasMep mpudTa - 14 myHKTOB, HHTEpBai - 1,5).

2. CrpaHuibl JOJKHBI OBITh TMPOHYMEPOBaHBl M HMMETh MOJIA ClieBa U
CIIpaBa HE MeHee 25 MM T 3aMEUYaHU [TPENoAaBaTelsi-KOHCYJIbTAHTA.

3. B Tekcre He 1OMKHO OBITH COKPAIICHHUH CJIOB, KPOME OOIICTIPHUHSTHIX.

4. Bce npoMexyTOUYHbIE JaHHBIE MPOBOJUMBIX PAcue€TOB U PE3YJIbTAThl
CJIETyeT IPEJICTABIATh B SBHOM BUJE.

5. Bce Tabmuipl 10KHBI KMETh CKBO3HYIO HyMmepauuio. [IpuBeneHHbIe B
pabote niuroctpauuu (rpaduku, quarpaMmbl) T0JKHBI UMETh TOJPUCYHOUHBIE
Ha/IMKCH.

6. OnucaHue TUTEPATypPHBIX UCTOUHUKOB BBIIIOJIHAETCS B COOTBETCTBUH CO
CTaHIaPTHBIMU TPEOOBAHUSIMH, TPUBEICHHBIMH B MPEABLAYIIEM pa3zelie.

4. 3aaHus U MeTOAMYECKHUE YKA3aHUS JJIA BHINOJTHEHUS PACYETHO-
rpaguyeckoi padoThl CTyJAeHTAMHU 04YHOM (popMbI 00yUeHM I

OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKHU.
Tonkue nmun3bl. [locTpoeHne n300pakeHMI C TOMOIIBIO JTUH3.
OcHOBHBIE POTOMETPUUECKUE BETUUMHBI.
KorepeHTHOCTh M1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. MHTepdepeHuus
cBera. Metonpl ee HaOmogeHus. Pacuer mHTEp(hEpEeHUMOHHOW KapTHUHBI OT ABYX
HMCTOYHHUKOB.

5. Hntepdepenins cBeTa B TOHKUX IUICHKAX.

6. Judpakmus ceera. [Ipunmun [oiirenca-dpenens.

7. Meton 3onn @penens. [IpsMonuHeitHoe pacnpocTpaHEHUE CBETA.
Hudpakuus Openens Ha KPYTJIOM OTBEPCTHH U JTUCKE.

8. Judpakmus Opaynrodepa.

9. Jludpakmus Ha mpocTpaHCTBEeHHOM pemieTke. Popmyna Bynsda-bperros.

10. Pa3pemaroniasi CiocOOHOCTh ONTHYECKUX TTPUOOPOB.

11. Jucnepcus cBera. DJIEKTPOHHASI TEOPUS AUCTIEPCUU CBETA.

12. TTornomienue caera.

13. Dddext Jonnepa. Uznyuenne BaBunoa-UepeHkonsa.

14. Ilonspuzauuss cBera. EcTecTBEHHBbIH U MOJNSIPU30BAHHBIA CBET. 3aKOH
Mauttoca.

15. [lonsipuzanus cBeTa NpH OTPAKEHUHM W MPETOMIICHMM Ha TPaHULE ABYX
TUAJIEKTPUKOB.

16. [Ioitnoe myuenpenomieHue. [lomspuzaTopbl. AHamu3 TOJSIPU30BAHHOTO
CBETA.

17. UckyccTBeHHast oNTHYECKasi aHU30TPOITH.

18. BpaiieHue miocKOCTH MOJIIpU3alliu.
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19. TennoBoe u3NydyeHue U ero xapakrepuctuku. 3akoH Kupxroda. YacTHbie
3aKOHBI TEII0BOTO n3nydyeHus. @opmyina llnanka.

20. OnTudeckass  muapoMmeTpus.  PammanmoHHas,  1BETOBasi,  SPKOCTHAs
TeMIepaTyphbl.

21. ®oroaddexr. Ero Bumpl. OcHOBHBIE 3akOHBI BHENIHETO (oTodddekTa.
VYpaBHenue DifHIITeHA 1151 BHEIHEro (GoTodddekra.

22. Macca u ummyssc ¢oToHa. JlaBieHue cBera.

23. Oddexr Komnrona. EAUHCTBO KOPMYCKYJSPHBIX U BOJHOBBIX CBOWCTB
AIEKTPOMATHUTHOTO U3ITyUYEHHUS.

24. Mopenu atoma Tomcona u Pezepdopa.

25. Jluneiuateiii ciekTp aroma Bojopoaa. [locrynarer bopa. OnbiTel @panka u
I'epua. Crnektp atoma Bogopoaa no bopy.

26. KopiyckyasipHO-BOJTHOBOM Jyaiu3M CBOMCTB BemecTBa. CBOMCTBAa BOJIH €
bponns.

27. COOTHOIICHHS HEOTPEICICHHOCTEH.

28. BonmHoBast pyHKINS U €€ CTaTUCTUYECKUI CMBICIL.

29. Obmee ypaHenue Illpemmnarepa. VYpaBuenume Illpemunrepa s
CTallMOHAPHBIX COCTOSTHUM.

30. /IBmxeHre CBOOOHOM YaCTHIIEI.

31. Yactuiia B OJHOMEpPHOM TPAMOYTOJBHOM «IOTEHIMAIBHOM sIME» C
OECKOHEYHO BBICOKUMHU «CTECHKAMI.

32. IlpoxoxkaeHue dYacTHUIbl CKBO3b TMOTEHIMAIBHBIA Oapbep. TyHHEIbHBIN
addexr.

33. JIuHeWHbI TApMOHUYECKUN OCITMILIATOP B KBAHTOBOM MEXaHHKE.

34. AToM BoJI0pOJia B KBAaHTOBOM MexaHuke. KBaHTOBBIC UncIIa.

35. 1s — cocTosiHUEe 3JIeKTpOHA B aroMe Bojgopoaa. CrnmH snekTpoHa. CiMHOBOE
KBaHTOBOE YHUCJIO.

36. [IpuHIMT HEPA3TUIUMOCTH TOXKACCTBEHHBIX YacTHI]. DepMUOHBI 1 0O30HHI.

37. lpunmun [Taynmu. Pacnpenenenne 31eKTPOHOB B aTOME 110 COCTOSTHHSIM.

38. PenTtrenoBckue CekTpol. 3akoH Mo3u.

39. Monekynspuble ciekTpbl. KoMOMHAIIMOHHOE paccesiHie CBETa.

40. CrioHTaHHOE U BBIHYKICHHOE U3NydyeHus. Jlazepsl.

41. ®azoBoe npocTtpaHcTBO. DYHKIUS pacipeeeHuUs.

42. KantoBbie ctatuctuku bo3ze-Oiinmreiina u ®epmu-/{upaxa.

43. MeTauibl, TUAICKTPUKU U TTOJIYITPOBOHUKH 110 30HHON TEOPHUH.

44. CobcTBEHHAs U TPUMECHAs! IPOBOJUMOCTH MOTYIIPOBOTHUKOB.

45. PazMep, cocTtaB M 3aps] aTOMHOro sigpa. MaccoBoe M 3apsiioBO€ 4YHUCIA.
JledekT Macchl U PHEPTUS CBSA3U SAPA.

46. CruH sipa ¥ €ro MAarHUTHBIA MOMECHT.

47. Snepusie cunbl. Moaenu sipa.

48. PagnoakTUBHOE U3TyYEHHUE U €T0 BUJIBI.

49. 3akoH pagunoakTuBHOrO pacnajaa. [IpaBuna cmenieHus.

50. 3akonomepHocTH anbba-pacnana. berra-munyc-pacnaa. Hedtpuno. ["'amma-
U3JTy4YE€HHUE U €0 CBOWCTBA.



51. Pe3onancHoe mnoronieHrue raMmma-u3nydenus (3¢pdext Meccbayapa).

52. SInepHbIe peakuu ¥ UX OCHOBHBIE THIIHI.

53. Ilo3utpon. berra-mroc-pacman. DIEeKTPOHHBINA 3aXBar.

54. SinepHble peakuMu MOJA JEWCTBHEM HEUTPOHOB. Peakius paeneHus sjapa.
[lenHas peakius 1eICHUSI.

55. Peakiysi CHHTE3a aTOMHBIX SIIIEP.

56. YpoBeHb deMeHTapHbBIX YacTuil. KocMuueckoe n3iydeHue.

57. M1ooHbI U UX CBOMCTBA. ME30HBI U UX CBOMCTBA.

58. Turmbl B3aUMOACHCTBUM 3JIEMEHTAPHBIX YaCTHII.

59. Yactuupl u anTuyacTuibl. CIupanabHOCTb.

60. Jlentonsl. 3aKOH COXpaHEHUS JICITOHHOTO YKCIIA.

61. Anponbl. 3aK0H COXpaHEHUsI OAPUOHHOTO YUCTIA.

62. I'unieponbl. CTpaHHOCTh U YETHOCTH DJIEMEHTAPHBIX YACTHII.

63. Knaccudukamnus snemeHTapHbIx yactuil. KBapku.

64. Ileperocunku pyHIaMEHTATBHBIX B3aMMOICHCTBHM.
METOAUYECKHE YKA3AHHUA

1.  Howmepa 3amay, KOTOpbI€ CTYIAEHT JOJDKEH BKJIIOYUTH B CBOIO
KOHTPOJIbHYIO padOTy, ONPEAEIISIIOTCS 10 Ta0IuIaM BapruaHTOB.
2.  KonTtponbHble pabOThl Ha/J0 BBHIMOJIHATH B IIKOJBHOM TETpaaH,

Ha 00JIO’KKE KOTOPOM MPUBECTH CIEIYIOIINE CBEICHUS: HOMEP KOHTPOJIbHOMN
paboThl, HAaMMEHOBAHHME JUCUUIUIMHBI, CHELHAIBbHOCTb, Kypc U (opmy
oOyueHus, yueOHbI mudp, dhaMuiIusgs U HMHUIMAIBI CTYJIEHTa, a TaKXke
(amuius BeIyILEero npernoaaBaress.

3. VYcnoBus 3amad B KOHTPOJIBHOM pabOTe HaIO TMepenucaTh
MOJIHOCTRI0 0€3 cokparieHuil. Kaxayro 3amady HE0OXOAMMO HAYUHATH C
HOBOW CTPaHHLIBI.

4. B KOHIIE KOHTPOJIbHOM paboOThI CIEAYET yKa3aTh YYEOHUKH WM
y4yeOHbIE TMOCOOHUS, KOTOPbIE HCIONb30BAJIUCH CTYJCHTOM IPU PEIICHUH
3azay.

5. KonTpoasHyto paboTy Ha MPOBEPKY ClIeIyeT CAaTh B IEKaHATHI
cBOMX (haKyJIbTETOB JI0 Hadaja dK3aMeHAI[MOHHOW CeCCHHU.
6.  Ecnu xonTponbpHas paboTa mpu NpOBEpPKE HE 3a4TEHA, CTYACHT

00s13aH UCTIPABUTH HEBEPHBIC PEIIEHUS U TIPEICTABUTH UCIIPABICHHYIO PaboTy
Ha MOBTOPHYIO IIPOBEPKY HETMOCPEIACTBEHHO MpernoaBarento. VcnpaBieHus
HEOOXOJIMMO CJIeTIaTh B TOH YK€ TETpaIu.

7. CtyneHT moibkeH ObITh TOTOB BO BpeMs 3aueTa WIM dK3aMeHa
JaTh TOSCHEHHS MO CYIIECTBY PEIICHUS 3a/ad, BXOJSAIIUX B KOHTPOJIbHBIC
paboTHI.

8. Pemenus 3amad criemyeT COMPOBOXKIATh KPAaTKUMH, HO
WCYCPITBIBAIOIINMHE TTOSCHCHUSIMH; B TEX CIIydasx, KOIJa 3TO, BO3MOJXKHO,
CICNIaTh CXEMAaTHYSCKUH YEPTEe)K WM PUCYHOK, MOSCHSIONINI COJepKaHHUE
3a1a4M.

9. Pematy 3amauyy HeoOXoauMo B 0OIIEeM, BUJE, T.€. BBIPA3UTh
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HUCKOMYIO BEJIMYMHY B OYKBEHHBIX OOO3HAUYEHHSAX BEJIMYMH, 33JaHHBIX B
ycioBuu 3aaa4. [Ipu Takom criocoOe perieHus: He TPOU3BOIUTCS BBIUUCICHUS
MIPOMEKYTOUHBIX BEJIMYUH.

10. Tlocne momyueHus CIOKHOM pacueTHOM (HOPMYIIBI TSl TPOBEPKU
MPaBUJIILHOCTH €€ CIIEAYET MOJCTAaBUTh B MPAaBYI 4acTbh (POPMYJIBI BMECTO
CUMBOJIOB BEJINYMH 0003HAYEHUS €IMHUI] TUX BEJIMYUH, IPOU3BECTH C HUM
HEOOXOaUMBbIEC JIEHCTBUS W yOETUTCS B TOM, YTO MOJYYECHHAs MPU ITOM
€/IMHULIa COOTBETCTBYET UICKOMOM BeanuuHe. Ecau Takoro COOTBETCTBUS HET,
TO 3TO O3HAYAET, YTO 3aJa4a PELIeHa HEBEPHO.

11. YwucnoBble 3HaUEHUS BEIMYMH IPU MOJCTABKE UX B PACUETHYIO
GopMyny cineayeT BblpaxaTbh TOibKo B enununax CHU. B Buae ucknroueHus
JIOMYCKAeT BBIPAXKaTh B JIOOBIX, HO OJUHAKOBBIX E€IUHHUIIAX YHUCIIOBbIE
3HAaYEHUs OJTHOPOIHBIX BEJIMYMH, CTOSIIIMX B YUCIIUTENE U 3HAMEHAaTele Apoou
Y UMEIOILNE OJMHAKOBBIE CTETICHH.

12. Tlpum moacTaHOBKE B pacueTHYIO (OpMyIly, a TaKKe MPHU 3arucu
OTBETA YMCJIOBBIE 3HAUYEHHUS BEJIMYMH CIIEYET 3aMKUChIBaTh KaK IPOU3BEICHUE
JNECATUYHOM JApoOM C OAHOW 3Havamed uu@pod mnepen 3amsaTol Ha
COOTBETCTBYIOIYIO CTEIEHb AecsaTu. Hanpumep, Bmecto 3520 Hano 3anucarhb
3,521 103, BmecTo 0,00129 3amucars 1,2901 103 u T. m.

13. Beluucnenus mo pacdeTHOH ¢GopMmyse HAIO0 TPOBOAUTH C
coONIoIcHUEeM TpaBUi NPUOIMKEHHbIX BbluucieHudd. Kak mnpasuio,
OKOHYATEJIbHBIM OTBET CJIEYET 3alMChIBaTh C TPEMs 3HaYallUMU LudpamH.
OTO OTHOCHUTCS K CiIy4aro, KOrjJa pe3yjbTaT IOJY4YeH C NPUMEHEHUEM
KaJIbKYJISTOPA.

3aoauu

Bapuant 8

1.0mpenenuTb  SHEPTeTUYECKYI0  OCBEIICHHOCTh  (00JIydeHHOCTh)  Fe
3epKajJbHON MOBEPXHOCTH, €CIIA JABJICHHE p, TPOU3BOIUMOE U3Ty4eHHUEM, paBHO 40
Mkl Ia. M3nmyueHnne nagaer HOpMaabHO K TOBEPXHOCTH.

2.HeB030yx)1eHHBIN aTOM BOJIOPOJa MOTJIONIACT KBAHT U3IyUYCHHUSI C JUTMHOU
BOJIHBI A = 102,6 HM. Berunciuth, nonb3ysich Teopueit bopa, paanyc r 3JeKTpOHHON
OpOUTHI BO3OYXJEHHOI'O aTOMa BOJIOPO/Ia.

3.0Heprusi Bo30OyKIeHHOro atoma Bojopoja 0,85 sB. Beruuciauth miuHy
BOJIHBI Jie bpoiiist a5ekTpoHa Ha 3Toi opOure.

4.O1eHNUTh C MOMOIIBIO COOTHOIIEHUSI HEONPEIEICHHOCTE MHUHUMAIBbHYIO
KMHETHUYECKYIO DHEPTHUIO 3JIEKTPOHA, JBUXKYIIETOCS BHYTpH cepbl paanycom R =
0,05 aMm.

5.Haiitn nepuon nomypacmana 712 paguoakTHBHOTO H30TOIA, €CIU €r0
akTUBHOCTh 3a Bpemss t = 10 cyr ymenpmmnace Ha 24% 1O CpaBHEHHIO C
IIEPBOHAYAJIbHOM.

6.PanmnoakTuBHOE SAPO, COCTOSAIIEE U3 S IPOTOHOB U 5 HEUTPOHOB, BHIOPOCHIIO
a-yactuiy. Kakoe simpo oOpazoBanock B pesyibTare o-pacrnaga? OmpenenuTsb
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3HCp1‘I/IIO CBiA3U 06paBOBaBHIeFOC$I SIILpa.
7.BBIYUCINTE SHEPTHIO, KOTOPAst BBLAEISIETCS B SAEPHOM PEAKI[MU CUHTE3a
2 H + 3 H— “He + %n .

8.BrIunciInTh XapakTepuCTHUECKYIO TeMIiepaTypy Go Jlebas niis sxenesa, eciu
npu temneparype 7 = 20 K wmonspHas TteroemMkocTh xene3a Cm = 0,226
JIx/(Kemoib). YenoBue T << @p cUUTATH BBIIOJTHCHHBIM.

Bapuanr 2

1.JIaBnenue p cBeta ¢ JUIMHOM BOJHBI A = 40 HM, MaJalOIEro HOPMAJIBLHO Ha
YEepHYI0 TOBEPXHOCTh, paBHO 2 HIla. Onpeaenuts uncno N ¢GoTOHOB, MagaroNMX 3a
BpeMs t = 10 ¢ Ha mwiomans S = 1 MM?3TOi IOBEPXHOCTH.

2.Beruncnuth no teopun bopa paamyc r BTopoil craunoHapHOW OpOUTHI U
CKOPOCTb 02 3JIEKTPOHA HA 3TOW OpOUTE ISl aTOMa BOJOPO/a.

3.IIpoTOH ABMKETCS CO CKOPOCThIO 1¢10” M/c. Onpenenurs JIMHY BOIHEL €
bpoiiis mporoHa.

4.Vcrionb3yss COOTHOILIEHUE HEONPECICHHOCTEW, OLIEHUTh HaUMEHbIINE
OIMOKU Av B OIpENEICHUH CKOPOCTU 3JIEKTPOHA W IPOTOHA, €CIIU KOOPJAUHATHI
LEHTPa Macc 3TUX YACTHUI] MOT'YT ObITh YCTAHOBJIEHBI C HEOTIPEAEIEHHOCTHIO 1 MKM.

5.0npenennTh, Kakas 0N PaaMOAaKTHBHOTO M30TONa “*° Ac pacmagaercs B
TeueHne BpemeHu t = 6 cyT.

6.BBIUMCINTB SHEPTUIO CBSI3U SIApa U €ro YJEIbHYIO SHEPTHUIO CBSI3H, TO €CTh
SHEPrHI0, NPUXOISALIYIOCS HAa OJMH HYKJIOH JUIsl deMeHTa “**7sAll.

7.BeI4ucauTh HEPruIo saepHoit peakiuu >He + n— %H + ip.

8.3Has, uto 1 anmasza @p= 2000 K, BBIYUCIUTE €ro yAEIbHYIO TEMIOEMKOCTh
npu Temreparype 7= 30 K

Bapuant 3

1.0mpenenutb KOAIQOUIIMEHT OTpaKEHUS p TOBEPXHOCTH, €CIU TIpH
SHEpreTHYECcKoil ocemmenHocT E.= 120 B1/M? naBnenue p cBeTa Ha HEe 0Ka3aloch
paBsbIM 0,5 mkl1a.

2.Beruucnute o teopun bopa mnepuon 7 BpallleHUs JJIEKTPOHA B aTOME
BOJIOPO/JIa, HAXOJAIIETOCS B BO30OYXJIEHHOM COCTOSIHUH, ONPEETIIeMOM TJIaBHBIM
KBAHTOBBIM YHCIIOM N = 2.

3.JleOpoitsieBckas AJIMHA BOJIHBI AJIEKTpOHA yMeHbInanack ¢ 1 1o 0,5 am. Ha
CKOJIbKO M3MEHUIIACh SHEPTUS 3JIEKTPOHA?

4KakoBa momkHa OBITh KHHETHYECKass OdHeprus 1 TPOTOHA B
MOHOAPHEPTETUYECKOM ITy4Ke, HCIOJIB3YEeMOro JJIsi UCCIEIOBAHUS CTPYKTYPHI C
nuHeHbIMU pasmepamu | = 1073 cm?

5.AKTUBHOCTb 4 HEKOTOporo u3zorona 3a Bpems t = 10 cyt ymeHnpmmnachy Ha
20%. OnpenenuTs nepuo nojypacnaga 712 3Toro U30Tora.

6.0mpenenuTh YHEPTUIO CBS3M SApa U €ro YJIEIbHYI0 SHEPTHIO CBS3U IS
snementa s5Cs,

7.BBIUKMCINTE SHEPTUIO AnepHOoi peakuun 2’ Al+ n —*" Mg+ 'p.

8.Mosipras TermoeMkocTh Cmcepebpa npu Temmiepatype 7= 20 K okazanach
9



paBHoit 1,65 JIx/(MonbeK). BpYMMCANT, 1O 3HAYEHUIO  TEIUIOEMKOCTH
XapaKTEPUCTHUECKYIO TemMneparypy Go. YcioBue 1’ << @b cUUTaTh BBIIIOJHEHHBIM.
Bapuant 4

1./laBneHue cBeTa, MPOM3BOAMMOE HA 3€PKAIBHYIO IIOBEPXHOCTh, p = 5 Mlla.
OnpenenuTs KOHIICHTPAIHUIO No HOTOHOB BOJIM3U TIOBEPXHOCTH, €CIIH JJIMHA BOJIHBI
CBETa, MaJaroIero Ha MoBepXHOCTh A4 = 0,5 MKM.

2.0npenenutb U3MEHEHHE 3Hepruu AE 3J€KTpoHa B aroMe€ BOJOpOAa NpH
M3IIy4E€HHU aTOMOM (POTOHA € YaCTOTOM v = 6,2810 I'n.

3.Haiitn nnuHy BOJHBI A€ bpoins misi mpOoTOHA, MPOUICAIIETO Pa3HOCTh
noteruranoB 1000 kB.

4.Vcnionp3yss COOTHOIICHUE HEONPEICICHHOCTEH, OICHUTh IHUpUHY |
OJTHOMEPHOIO0 TMOTEHIMAJIBHOIO SIIMKAa, B KOTOPOM MHWHUMAJIbHAS JHEPTHS
anekTpoHa Emin= 10 3B.

5.0npenenuts Maccy M uzoromna |, gmeromero akrusHOCTh A = 37 I'BK.

6.Bec neliTpanbHoro aroma usorona autus ' Li pasen 37,01601, onpenenuts
MacChl HOHOB JIUTHs: ogHo3apsaxHoro ('sLi )*, aByxsapsmHoro

+++

("Li )™ u tpexsapaguoro (Lk)"™.
7.BBIMHCINTE SHEPTHIO ANAEPHOM peakiuu > Se+ N— ¥ RBs+' p

8.Beruncinth (1o Jlebaro) yaeapHy0 TEII0eMKOCTh XJIOPUCTOTO HATPUS TIPU
temmneparype 1 = Op/20. YenoBue T << @p cUnUTATh BHITIOJTHECHHBIM.

Bapuanrt S
1.Ha paccrostaum I = 5 M OT TO4eYHOTO MOHOXpoMaTudeckoro (4 = 0,5 Mkm)
M30TPOITHOIO UCTOYHMKA PACTIONOKeHa Momaaka ( S = 8 MM®) mepneHauKyIapHO
nagaomuM nyukaMm. Onpenenuts unciao N GOTOHOB, €XKECeKyHIHO MaJaloluX Ha
momaaky. Momuocts n3nydenust P = 100 Br.

2.Bo ckonpko pa3 u3MeHHTCA nepuox I BpalleHUs JJIEKTPOHA B aTOME
BOJIOPO/Ia, €CJIH MPH Mepexoie B HEBO30YKIEHHOE COCTOSHUE aTOM U3Iy4l (POTOH
C JUIMHOM BOJIHEL A = 97,5 HM.

3.BpruncinTs 1vHy BOJIHBI A€ bpoiiis 11 MOJIEKYIIBI a30Ta, ABUKYIIEHCS CO
CpPEIIHEN CKOPOCTBIO, COOTBETCTBYIOIIEH KOMHATHOM TEMIIEPATYypE.

4. Anpda-yacTuiia HAXOAUTCS B OECKOHEYHO TJIYOOKOM, OJHOMEPHOM,
IPSIMOYTOJIBHOM MOTEHIIMAIIbHOM AIIUKE. Ucnonb3ys COOTHOIIICHHE
HEOIPEICIICHHOCTEH, OIICHUTh MUPUHY | sTiMKa, eciiv U3BECTHO, YTO MUHUMAJIbHAS
sHeprug anbda-yacTuisl Emin= 8 M>B.

5.Haiitu cpeaHio0 NpoAOIKUTENbHOCTh XKU3HU T aToMa PaJuO0aKTUBHOTO
n3orona kobansra * Ce;

6.MICrosb3yst H3BECTHBIE 3HAYEHHS MacC HEMTpaIbHBIX aTOMOB H, 2
1H, *%6C 1 d1eKTpoHa, OnpeNeIuTh MacChl POTOHA, AeiTpona u aapa 26C.

7.BBIYUCINTE SHEPTHIO saepHoi peakimu  “1H + "sLi— 2*He + 'in.

8.Beruuciuts no teopun Jlebas remoeMkocTs HMHKA Maccod M = 100 r npu
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temneparype 7 = 10 K. [IpunsaTh 11 1IMHKA XapaKTEPUCTHUECKYIO TEMIIEpaTypy
Heb6as @p= 300 K u cuutats ycinoBue 7' << @pBbIIOJTHEHHBIM.

Bapuanr 6

1.Ha 3epkanbHyI0 TOBEPXHOCTH MO yIiioM o = 60° K HOpManu MajgaeT my4yoK
MOHOXpomaTthueckoro ceera (4 = 590 um). [110THOCTH MOTOKA PHEPTUU CBETOBOTO
nyuka ¢ = 1 kBr/M°. Onpenenurs naBieHHe p, IPOU3BOAUMOE CBETOM Ha
3€pKaJIbHYIO IOBEPXHOCTb.

2.Ha ckoiapkO H3MEHWIACh KHHETHYECKAS HHEPIHsl JJIEKTPOHA B aTOME
BOJIOPO/Ia MPU U3TYYEHUU aTOMOM (POTOHA C JIMHOM BOJIHBI A =435 HM?

3.JlninHa BonHbl Ae bpoins mng asnektpoHa paBHa 1,3 HM. Onpenenutsb
CKOPOCTb 3JIEKTPOHA.

4.CpenHee BpeMs KU3HHU aTOMa B BO30YKIE€HHOM COCTOSIHUM COCTaBJIET
At = 10% c. IIpu mepexone aToMa B HOPMAILHOE COCTOSIHUE MCITyCKaeTcs (pOTOH,
CpellHssl JJIMHA BOJIHBI KOTOporo paBHa 600 HM. OueHuTs mupuHy A4 u3mydyaeMon
CHEKTPaJIbHOW JIMHUHU, €CIM HE MPOUCXOAUT €€ YUIMPEHHs 3a CYET JpPYrux
ITPOLIECCOB.

5.CUeT4HK 0-4acTHll, yCTAHOBJICHHBIN BOJU3U PalnOaKTUBHOTO U30TOMA, IIPH
nepBoM n3mepenuu peructpuponail Ni= 1400 yactuil B MUHYTY, a yepe3 Bpems t =
4 4 — tonpko N2= 400. Onpegenuts nepuo noiypacnaga 712 u3oTormna.

6.Macca a-uactuunl ( sgpo remus “He ) pasma 4,00150 a. e. m.
OnpenenuTe Maccy HEMTPAJIBLHOTO aTOMa Ieusl.

7.01penenuTs SHEPTUIO AaepHoi peakuun ° Be+*H — B &'n. o

8.00pazenr maraus maccoit 50 r HarpeBaetcs oT 0 mo 20 K. Onpenenutsb
TEIJIOTY, HEOOXOMuMYI0 i HarpeBaHus. [IpHHATH XapaKTepUCTUYECKYIO
temmneparypy Jebas s maraus 400 K u caurtats yenopue 7 << @p BBITIOJHECHHBIM.

Bapuanr 7

1.CeT majjaeT HOPMAJIbHO Ha 3€pPKAIbHYIO0 MOBEPXHOCTh, HAXOJISNIYIOCS Ha
paccrosauu ' = 10 c¢cM OT TOYEUHOTO M3OTPOMHOro wu3imydarens. [lpu kakoit
MOIITHOCTH P u3iydaTens JaBJICHUE p Ha 3epKajJbHYI0 TOBEPXHOCTh OYAET PaBHBIM
1 mITa?

2.B xakux mpegemax A4 JoiKHA JI€KATh JTMHA BOJTH MOHOXPOMATUYECKOTO
CBeTa, 4TOOBI IPH BO30YKICHUHM aTOMOB BOJIOPO/Ia KBAHTAMH 3TOTO CBETA PAIUycC I'n
OpOUTHI AIEKTPOHA yBEINMIHIICSA B 16 paz?

3.Ckopocth 3nekTpoHoB paBHa 0,8ec. Halitu nnuny BosHbl ne bpoiins
AIIEKTPOHOB.

4. JInst mpuOIMKEHHOW OLIEHKM MUHUMAIBLHOM YHEPTUU DJIEKTPOHA B aTOME
BOJOPOJAa MOXHO TMPEIINOJIOKUTh, YTO HEONPENEIIEHHOCTh Al  paauyca I
AIIEKTPOHHON OPOUTHI U HEOINPEIEICHHOCTh Ap UMITYJIbCA p AJIEKTPOHA HAa TaKOU
OpOUTE COOTBETCTBEHHO CBSI3aHBI ClIeAYIOIUM 00pa3zom: Ar = u Ap = p. Ucnionb3ys
ATU CBSI3M, a TAK)KE COOTHOILLIEHUE HEONMPEAECICHHOCTEN, HAWTH 3HAYECHHUE paInyca
AIIEKTPOHHON OPOUTHI, COOTBETCTBYIOUIETO MUHUMAIBHOM SHEPTUU JJIEKTPOHA B
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aToOMe BOJIOpoa.

5.B0 CKOJILKO pa3 yMEHBIIUTCA aKTHBHOCTH U30Tona ** P yepes Bpems t = 20
cyT?

6.0npenenmuth nePEKT MacChl W DHEPTHUIO CBS3U spa aToMa TSKEIOTO
BOJIOpOJA.

7.0npenenuTs SHepruro saeproi peakuun  ° L+ *H — *He+ *Hes

8.Boruncnute mo Teopun J[lebas yAenpHyIO TEIIOEMKOCTh cepedpa mpu
temnepatype 8 K. Cuurats ycnosue 7' << @p BBIIIOJHEHHBIM U IPUHSATSH Ul cepedpa
Op=225K.

Bapuanr 8

1.CBet ¢ mnuHO#M BOiHBI A = 600 HM HOPMAaJbHO MaJaeT Ha 3EPKAIBHYIO
NOBEPXHOCTh U MPOM3BOJAUT HA Hee namieHue p = 4 mklla. Onpenenuts uucno N
¢oronos, nagaromux 3a BpeMs t = 10 ¢ Ha mwiomans S =1 MM® 3TOif ITOBEPXHOCTH.

2B onxHO3apsAgHOM MOHE JIMTUSA DJEKTPOH IIEpemiesl ¢ YETBEPTOro
HHEPreTUYECKOr0 YPOBHS Ha BTOpoil. OmpenenuTh UIMHY BOJHBI A HW3Iy4EHHS,
UCITYILIEHHOT'O NOHOM JIUTHSL.

3.KopoTKOBOJIHOBas TIpaHMId pEHTreHoBcKoro cmekrpa 0,2¢10%° M.
OnpenenuTes IIUMHY BOJIHBI 1€ bpoins s 31eKTpoHOB, OOMOApIUpPYOLIKUX
aHTUKATOJ.

4. MOHOHEPreTUYECKUI MyYOK 3JEKTPOHOB BBICBEUHMBAET B LIEHTPE JKpaHa
5JIEKTPOHHO-Ty4eBOM TpyOKkM maTHO pagmycom I = 10° cm. Ilome3ysacek
COOTHOILIEHHEM HEOIPEACIIEHHOCTEN, HAMTH, BO CKOJIBKO Pa3 HEONPEAEICHHOCTD
Ax KOOpIWHATHI 3JEKTPOHA HA 3KpPaHE B HAIPABICHHH, NEPHEHIUKYISIPHOM OCH
TpyOKH, MEHbIIIE pa3mepa I isiTHa. JyinHy L 57eKTpOHHO-Ty4eBON TPYOKH MPUHSTH
paBHoit 0,50 M, a yckopsroriee 37eKTpoH Hanpsokenne U — paBabiM 20 kB.

5.Ha CKOJIBbKO MPOLEHTOB YMEHBIIUTCS aKTUBHOCTL M30TOIA upuaus ‘2 Ir 3a
Bpems t = 15 cyt?

6.Kakoe konuuecTBO 3HEPruu 0CBOOOIUTCS MPU COETUHEHNUN OJHOTO MTPOTOHA
Y IBYX HEUTPOHOB B aTOMHOE SIpO?

7.0mpeneuTh SHEPTHIo siaepHoi peakmu  sLi + %2He — B +1n. o
p p p p

8.MonsipHas TerioeMKocTh MonubneHa npu temmneparype 20 K pasna 0,6
Jx/(MmonbeK). Beruncnuth Xapakrepuctuieckyto remneparypy Jebas. Ycinosue T
<< @p cUUTATH BBHIITOJHECHHBIM.

Bapuant 9
1.Ha 3epxanbHyI0 IOBEPXHOCTH ILIOMAALI0 S = 6 cM”I1a1aeT HOPMAJILHO TIOTOK
uzinyyenus @.= 0,8 Bt. Onpenenuts gaBieHue P U cuity naBieHusi F ceeta Ha 3Ty
ITIOBEPXHOCTb.
2.0JIEKTPOH B aTOME BOJOPOJA HAXOAUTCS Ha TPETbEM SHEPreTHUYECKOM
ypoBHe. OnpeaennTtb KUHETUYECKYI0 7, NOTEeHUHABbHYIO [/ 1 NOJIHYI0 E 3HEPruto
anekTpoHa. OTBET BBIPA3UTh B 3JIE€KTPOH-BOJIBTAX.
3.Boruncnuth AnuHy BOJHBI A€ bpoins ans snekTpoHa 001agaromiero
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KMHETUYECKOU 3Hepruen 1 »B.

4.Cpennee BpeMs ku3HU At aToma B BO30YXJIEHHOM COCTOSTHUM COCTABIISIET
okos10 10% ¢. ITpu mepexoze aToMa B HOPMAJILHOE COCTOSHME UCITyCKaeTcs (pOTOH,
CpenmHssi IiuHA BOJIHBI <A kKotoporo paBHa 400 HM. OTIEHUTH OTHOCHUTEIHHYIO
mupuHy AA/A U3ydaeMon CIIeKTpaIbHON JTMHHUM, €CIIM HEe TPOUCXOJHUT YIIHPEHUS
JIMHUY 32 CYET IPYTUX IPOLECCOB.

5.0npenenuts yucio N siaep, pacnagarommxcsi B TeueHue Bpemenu: 1) ti=1
muH; 2) 2= 5 cyT, - B paguoaktuBHOM n3otone dpocdopa ¥ P maccoit m =1 mr.

6.0npeaenuTb yIenbHyI0 HEPTUI0 CBS3M (T. €. CPEAHIOI0 DHEPrUI0 CBS3H,
IPUXOALIYIOCS Ha OJUH HYKJIOH) siipa 2 C.

7.01penenuTs SHEPIuIo AaepHoi peakuun ' Lk+'H— "B+ 'n.

8.0mpeaenuTh TEIoTy, HEOOXOAUMYIO JIJIsl HAarpeBaHUs JABYX MOJIEH HUKEIs
ot 20 10 30 K. Tlpunsts xapaktepucTuueckyro temneparypy Jebas ayis nukens 450
K u ycnoBue 7' << @p cUUTATh BHIIIOJIHEHHBIM.

Bapuanr 10

1. ToyeyHblii HMCTOYHUK MOHOXpOMATH4ecKoro (4 = 1 HM) wu3nyyeHus
HaxXoAMUTCS B LIEHTpe cepuuecKkod 3auepHEeHHOM Kojobl paauycom R = 10 cwm.
OnpenenuTs CBETOBOE JABJICHUE p, MPOU3BOAUMOE HA BHYTPEHHIOK IOBEPXHOCTH
KOJIOBI, €CJIM MOIIHOCTh UCTOUYHKKa P = 1 kBT.

2.00TOH BBHIOMBAaET U3 aroMa BOJOPOJAA, HAXOJSIIETOCS B OCHOBHOM
COCTOSIHUH, BJIEKTPOH ¢ KuHeTn4yeckou sHeprueit 7'= 10 3B. Onpenenuts 3HEPrur0
E dorona.

3.0mnpenenuTs JIMHY BOJIHBI € bponiis 1uid o-4acTUL, MPOIIEAIUX Pa3HOCTh
notenuanos: 1) 200 B; 2) 100 xB.

4. JIns1 mpuOIMKEHHON OLIEHKM MUHHUMAJIBHON DHEPruu 3JEKTPOHA B aTOME
BOJOPO/Ia MOXXHO HPEANOJOXKUTh, YTO HEONpeneNeHHOCTh Ar paguyca I
AIIEKTPOHHON OpPOUTHI U HEONPEAEICHHOCTh Ap UMITYJIbCA p AIEKTPOHA HAa TaKOU
OpOHUTE COOTBETCTBEHHO CBSI3aHBI ClIeAYIOIUM o0pa3zom: Ar = u Ap = p. Ucnionb3ys
9TH CBSI3H, & TAK)KE COOTHOILIEHUE HEONPEACICHHOCTEN, ONPEIEINTh MUHUMAIBHOE
3HAYEHUE SHEPTUU [ min JIEKTPOHA B aTOME BOAOPO/IA.

5.3 ka)10ro MWJIMOHA aTOMOB PAAMOAKTUBHOTO N30TONA KAXKIYIO CEKYHIY
pacniagaercs 200 atomoB. OnpeaenuTs NEPUO Moiaypacnaaa 712 U30ToIA.

6.OHEprus CBA3M SAApa, COCTOSIIEr0 U3 ABYX IMPOTOHOB M OJHOI'O HEUTpOHA,
paBHa 7,72 M»aB. OnpeenuTs MacCy HEUTPAIbHOTO aTOMa, UMEIOLIETO 3TO SPO.

7.01peneNnuTh SHEPTUIO SaepHoi peakuun  *0Ca + 11H — “110K + % He.

8.Beruuciute mo teopuu Jlebas ynenapbHyH TEIJIOEMKOCTh T€pPMaHUs TpU
temneparype 20 K. ITpunsats qns repmanusg @p= 370 K u ycnosue 7' << @b cuutarthb
BBITTOJTHEHHBIM.

5. Kputepun oumeHku pacdeTrHo-rpaguyeckoii padorsl H
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THIIOBbIE OIIMOKH IIPH €€ BBIMMOJIHCHUMA.

Kpurepuu onieHku pacyeTHO-rpaduyeckoil paboThI:

- OIICHKA «3a4TEHO» BBICTABIISICTCS 00YUYaIOIIEeMyCsl B TOM CIIydae, ecilu
BCE 3a/1a4M PEIICHBI, K 3a/1a4aM MPUBE/ICHbI MTOSICHEHUS;

- OIICHKA «HE 3aYTE€HO» CTABUTCA B TOM CIIydyae, €CIM Kakas-m0o 3a1a4a
OTCYTCTBYET WJIM IPUBEICHBI HEJOCTATOUHBIC MOSICHEHHSI K PEIICHUIO 3a/1a4H.

[Ipu BBIONHEHUU pacyeTHO-TpaduyecKkol paboThl MO (U3UKE YACTO
BCTPEYAIOTCS CICAYIONMINUE OMIHOKH:

1. He coGmtonens! mpaBuiia 0opMIIEHUS pacueTHO-Tpadraeckoil paboThI.

2. He BolgepxaHa CTpyKTypa pacueTHoO-Tpaduyeckoil  paboTh
(oTcyTcTBYeT OMOMMOTpadUUECKHii CIIUCOK, TEOPETUYECKAs YacTh K 3a7a4e  T.
).

3. He yxa3aHbl e1uHUIIBI ©3MEPEHUS MTOTYYEHHBIX PE3YIIbTATOB.

4. B 3agade OTCYTCTBYIOT BBIBOJBI MJIU COJIEP)KMMOE BBIBOJIOB K 3a/1aye
HEKOHCTPYKTHBHBI.

5. OTtcyTcTBHE TOTOBHOCTH O0YYaIOIIErocsl OTBEUaTh Ha TEOPETUYECKHUE
BOMPOCHI, IBJISIOLIMECS OCHOBOM /JIsl peLLIEHUS 3a/1a4u.

6. 3amanme Ha pacueTHoO-rpaduueckyl0 padOTy BBHIMOJIHEHO HE IO
CBOEMY BapHaHTYy.
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Tpodumona, T. 1. COopHUK 33724 110 Kypcy GUZUKHU C PEIICHUSIMH : YIeOHOE
nocobue s By3oB / T. U. Tpodumosa, 3. I'. [1aBnoBa. - 7-e u3a., crepeoturr. - M.
: Bricr. mik., 2006.

XapyHnsik B. I'. Kypc ¢uzuku [DnexkTpoHHslii pecypc] : yued. mocodue / B.I'.
Xaspyssik. - M.: HUL] UH®PA-M, 2014. - 400 c. - Pexxum nocryna :
http://znanium.com/catalog.php?bookinfo=375844

[Tepuonnka

Hayxka u XKu3Hb[31eKTpOoHHBIN pecypc] :HAydYHO-TIOMYJISIPHBIHN KypHaJ / TJ1. pej.
JlozoBckas E.JI. — M.: Hayka u xu3Hsb, 2018. — Pexxum nocryna:
https://biblioclub.ru/index.php?page=journal _red&;jid=430673

Bectauk BI'Y. Cepus 1. ®usuka. Marematuka. UudopmaTika [ DneKTpOHHBIN
pecypc] :HaydHO-TeopeTHYeCcKui xKypHai / beropycckuii rocyaapCcTBeHHBIN
yHHBepcuTeT. - Pexxum moctyna: https://e.lanbook.com/journal/2495#journal_name

7. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMN CeTH
«HTEpHeT», HE00X0AUMBIX I Hanucanus PI'P

1. Znanium.com [DJeKTpOHHBIH pecypc]: 3JIEKTPOHHO-
oubimoreunas cucrema. — Pesxxum mocryma: http://znanium.com.

2.  «YHHBEpCcHUTETCKasi OMOIMOTEeKa OHJIAHY - [ DIIEKTPOHHBIN pecypc]: —
Pexxum noctyna: http://biblioclub.ru/.

3. UznmarensctBo JIAHD [DnekTpoHHBIH pecypc]: dMeKTPOHHO-
oubnuoteuHas cucteMa. — PeskuM moctyna: https://e.lanbook.com/.
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HPUJIOKEHUSA
(cnpaBOYHOE)
®opMa TUTYJIbHOIO JIUCTA

MUHHUCTEPCTBO OBPA3OBAHHMS U HAYKH POCCUMCKOM ®EJIEPAIIMA
®I'BOY BO «MOCKOBCKHWH NOJUTEXHUYECKHUA YHUBEPCUTET»
YEBOKCAPCKHIA HHCTUTYT (PUJTHUAJ)

Ka*euea I/IHQOEM&HI/IOHHLIX TeXHOHOFHﬁ, 3J1€KTEO3H€EF€TI/IKI/I H CUCTEM ZIIEQBJIGHI/IH

PACUETHO-TPA®UYECKAS PABOTA Ne3
10 JMCIUIIHHE

«ODU3BUKA»

BeinmonHun: crygeHTr  Kypea

(®. U. O.)ounoit hopmbl 00ydIeHUS
CHCIHMAILHOCTD

ya. wndp
KOHT. TenedoH

[TIposepu:

Yeookcapb 20__
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