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Xabapuis: ® Becmuux

# PuINKA-MAMEMAMIK ZaLTeiMOapsly cepucsl = Cepua « Puznko-mamemamuieckie HayKum,
Nel (53) -2016

Absiract. The students atf geomeny lessons perceive the studied material enly in an abstract
manner, having ne possibility for visual imagination. That is why, in cuwrrent highly — developed era af
new information technologies, a confradiction arizes berween the need for forming a geometvic
apparaius with the use of computer fechnologies and the lack of methods of teaching for this purpose.
The conmradictions arisen form the actuality for this article. As the result of vesearch we aim to increase
the students” interest for the subject, form the geometric Imowledge apparatus, and define didacric
possibilities of using computer graphics and form the learning acrivides of studenis in educafional
process.

Keywords: Enowledge apparatus, space, 3d max program, axenometric projecting, 3D — objects.

WVIE 53.072; 53:681.3
T.A. IIImeiraneea, C.A. Aanmxadgoea, b.K. A1tambaesa, ®.C. Tearoxaeea

BOAHHAE YHCIA B3AHMOJIEACTBHA H I TYEHHBI
IMPOHHKHOBEHHA HA OBTACTDh OIIPEIETEHHA
KACKATHO - BEPOATHOCTHBIX ¢ YHRITHH

(r.Amaarer, Kazaxcxsil HAIHOEATEHEE VHEESPCHTET HM. ank-Papadu)

Annomauna. Pafoma nocsaujena onpedelsHul PeaItiux ofnacmell pesyiemama KackadHo-
sepoamrocmuey gnmxyuil (KBEP) ¢ yuemonm nomepr 3HEpIUN 1A UOHOS & FASNCUMOCMU oM HuCTA
grauModelcmentl U 2TV6uND NPONUKHOSERNA YACMUY, 0OTVNEHRRY pastiyyuyy uwonawy. Halicenw
IANOHOMEPHOCMY, SosHuEamujue npu paciemay KB, om amoviose HoMepa HATEMa0WER Yacmuije
N MNMISHM, NEPEOHAMATLHON IHEPINN NEPSUNHON NAcmUYE, 2TVOuUNE NPpoHuNHOoSeHUA. Buasienw
FANOHOMEPHOCU HOsedeHa waza 1A pacyema KB & 3asucuMocmy om pasmuyHLy NapaMempos.
Facuemwr nposeders 014 PAzTuNHEY Halemaowux yacmuy 1 wuwenel Hepuodineckoll cucmeme
Mendeneesa ¢ unmepsane suepzuti 100 — 1000 k3B, Pesyiemame pacuemos Hpedcmasientl & sude
HLAETHY.

Knwwessie caosa: FackadHo-sepoamAocmian @VRKyUd, uncie szxauvodeiicmsull, 2my0una

APOHNKHOESHNA, HOTEMOMLENT Qacmiffag, HoK, MUNeRE, NePeOHIUAILHAT IHERINA.

Jna Toro, 9To0E PAcCUHTATE EACKATHO-BEPOATHOCTHYEY $VHELHE © YISTOM IDOTEPE
HEpPTHE I718 HOHOE B 3ABHCHMOCTE OT YHCIA E3aHMOTeHCTEEH, Eeo0X0oIHMO HAHTH 00IacTh
oOpensleHEd pesyaeTaTa. Kak OmIo moxazaHo B padboTe [1]. dHsmueckHB CcMEICT HMeeT
pesyasTaT or A, 107 1o Ay * 11]']':': roe A5, Ar - ZeHCTENTENRHBIE THCIA. O HAHIEHHON
comacte KB® cEHawaga BOIpacTaeT, JOCTHTAA MAECHMYMA, H 3aTeM HAYHHAST VOBIEATE.
OTMETHM HEEOTOPEIE 3aK0OEOMEPEOCTH NOBSJeHEA OCIACTH PE3VIBTATE IPH H3MeHSHEH THCIA
B3AHMOOEHCTEHH TACTHII.

1. HaxogrTcR sHaUeHHe NapadMeTpa b4 =i, rae h — ray0HHEa NpoEHKECESEHA TacTHI,

Y. - mpofer B3aNMOZSHCTEHA, N — YHCIO B3aHMOoIeRcTERH. [IpH MaToMm aToMHEOM Bece
HATETAKIIEH WACTHUE H MATEIX IIYOHHAX MAKCHMaTbHOs sHaueHHe KBS moctmraetcs
npaMepEs npe A4l C© yEemmUeHHeM IIVOHHE! HAOMIOISHHA 0C0IAcTE PE3VIBTATA HAUHHAET
CMEIIATECA BISEO OT COOTEETCTEYIOmEre /A B cvEaTtecd. Hanpewmep, ana asoTa H yTaepoda B
THTaHE MAKCHMAIRHOE sHaueHHe KB® HaxommTcs BOAMEM h/4l. 3aTeM HAITHHAST CMEMIATHCA
BIeBC. [IpOUeHT CMelleHHA NPaBcH IPAaHHLOE! OOIACTH Pe3yIbTATA BCETJA VMEHBIIASTCH, A
MeBOf MPAHANE OOIACTH EOTeCIeTor.
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MATEMATHERA. MATEMATHRKAHBI OKBITY oJICTEMECI
MATEMATHRKA. METOTHEKA ITPETIOTABAHIA MATEMATHRKH

2. C yMeHBNISHEEM NepBOEAYATEHON SHEPTHH (HATETAKIIAL YaCTHIOA H MHIIEHE OJHA H
T4 #&) OpH 0JEOH B ToR #e ITyoHEe o0IacTh PesVIBTATE TAKES CVEASTCA H CMEIIASTCA BJISED.

3. C veenWueEHeM aTOMHOIC BECAd HAMETAKIISA WACTHUR OO0MACTE HAXOEISHHI
peIVIBRTATA CMeIDAeTCH BIASEO OTHOCHTeNEHO h/'l B cyEaeTca. 3aBHCHMOCTE TPCIEHTA
CMEIIEHNA NPABOH TPAEHIE OOIACTH PEIVIBTATA OT ATOMHOTO BECA BCErda YORIBAKCINAA,
NeBoH IPAHHITE - KOTeCIomanc.

4. Ilpe bomemoM aTOMHOM BeCe HAeTAONIel YacTHUH MakCHMAaTbHOe 3HaZeHHe KBS

CMEIIAETCA BIeE0 OTHOCHTENEHG Nl e NpH MaTeX ITyOHHAX, 3 OpH COJBIINX TIyOHHAX
PeIyIbTaT HAXOIHTCA B V3KOH o0macTH (Mensme 1%, cepedpo. somoTa).

5. Camas y3xa:s o0gacTe pesyIBTATA NOIVHIAETCA OpH OONBOIOM ATOMHOM Bece
HANETAKIIER TACTHIE H MATCH  MENIEHE HAa KOHIDE Opo0era H JOCTHTEET COTHIX JomeH
nponedTos. [Ipe 3ToM BpeMA cUeTa CHABEO pacTeT. Hanpuuep, 117 3o0n0Ta B kpevHEny npH By
=1000 M=B u k=0.001 cu. obnacts pesyasTaTa cyzaeTca go 0.09%.

E tabaemax 1.2 npHEegeHH 3aBHCHMOCTH NPOIEHTa CMENIEHEE TeBCH B NPABOH IPaEHI
o0JacTH PEesYABTATA OT WHCIA BIAHMOTECTEHE ITA PasTHYHEY HATSTANIIEX YacTHI H
mpmered. [log npomeHTCOM CMEmEeHHA [1eB0H H NpaBcH TpPaEHN oOJacTH pPe3yIsTATA
NOHEM3eTcAd SHAUSEHE, COOTBETCTEYHINES CMENIeHHNK oT A/l BIeBC HIH BOpasc (B
npoleHTax). By - DPOUSHT CMEWeHHA TeE0H TpaHEHUE! obmacTH, B: — npaecd rpaEHIE
cbmacTr, By - mpouest EHyTpenHeH 00IacTH pesyaeTaTa, Ny — mIar 414 pacdeTa.

Tatmaoa 1. 3asHcHMOCTE NPOUEHTA CMEIIEHHA TeE0H M IPAaBOH TPAaEHD OO0IAcTH pesyIsTaTa
OT THCIA BIAHMOTEHACTERH 14 ATHMHEEHA B ATHOMEHHH:
a) Ep=1000 x3:B; &) Eo=300 x2B; 8) Ev=100 xzB

=107, o B1.% B:.% N B: %
10 25 -8.67 7 16,33
15 32.29 -21.86 83 10.43
20 11.52 34,15 100 7.37
25 53 -48.3 130 7
30 67.56 -64.8 160 2,76
35 90,82 90,33 220 0.49
a)
h*107, oM B1.% B:.% Nx Bi.%
1 24 23.33 30 47.33
5 22 - 7 16
9 32 -22.1 100 9.9
13 44 =40 140 6
7 63.8 -63 180 28
19 80.25 =79 200 1.25
&)
h*107, em 1.% Bi1.% N B:.%
10 21 -2.91 7 15.09
15 26 -13 an 13
2 32.3 -23.3 115 9.3
2 40.5 -33 130 7.3
30 49.73 -44.75 150 4.98
35 61.73 -58.6 160 3.13
40 77.93 -76.5 180 1,43
E)



Xabdapuist » Becmrmux
# PUIHKA-MAIEMIMUKD ZEUTHMAIpE cepuacy » Cepua o Pusuro-MameMamuieckue HayKuy,
Nel (53) -2016

Tabmema 2. 3aEHCHMOCTE IPOUEHTA CMEMIEHHS IEE0H H OpasoH TPIHELD 00IAcTH pe3yiIsTaTa

OT YHCAA BIAEMOJeRCTEHH U4 300TA B 30/0TE
a) Eo = 1000 xaB: ©) Eo =300 x3B; 8) Ep=100 x=B

h"‘]_l:lsl oM Bi1% Bitg Na E;.%
10 31,11 27 220 4,11
15 4225 306 350 2.65
20 53,82 523 450 1,52
25 67,36 66,53 550 0.81
30 87.84 _87.63 200 0,21
a)
h*10%, cm B1.% B2.% Na B3.%
10 423 465 400 1.8
12 57.8 _56.6 500 1.2
14 68,95 682 800 0.75
16 84.5 8423 1100 0.27
8]
=107, cm B1.% B2.% Na B3.%
10 16,3 11,7 250 418
15 22.7 191 270 3.6
20 203 26,7 350 2.6
25 36,2 34 500 2.2
30 3,55 421 &00 1,45
33 51.6 50,5 700 1.1
B)

B tatamuax 34 npegcTaBneHH IABHCHMOCTH NPONEETA CMEMIEHHS JMTEBCH H IpaBcH
TPaHHD oCIACTH Pe3yABTATA OT ATOMEOrD HOMEPA HATETANIIEH TACTEIE H MHOISHH.

Tabmema 3. 3asECHMOCTE NPOUEHTA CMEIISHHA 1500 B NpaBol IPpaHHD OOIACTH Pe3yiIsTaTa

OT aTOMHOTO HOMEpPA HaleTAromed TacTHUEL, MHOISHE — 300TO:
a) Ep =1000 x=B, h=0,00003 cu; ©) Eq =1000 3B, h=0,00003 cu;

5) Eg=500 =B, h=0,00001 cu; ) Eg=500 3B, h=0,000035 cu:
o) Eg=100 e=B, h=0_000003cu
SaemMeHTH Ti Cu Ag Au
A 47.88 63.54 107,87 196,967
B.% -1 -24 -41.8 -87.63
B1.% 25 35 46,3 87.84
a)
S1eMeHTH N 51 T1 Cu
A 14.0067 28,086 47.88 63.34
By % 43 3 -17 -54.3
By.% 52 30 33 58.5
0)



MATEMATHEA. MATEMATHKAHBI OKBITY oJICTEMECI
MATEMATHERA. METOTHEA ITPEIIOTABAHMA MATEMATHRH

JIeMEeHTE N 51 Ti Cu Ag Au
A 14 0067 28,088 47,88 | 63.54 107,87 196,967
Bi.% da 13 10 -7 =24 -46,3
B % 34 22 27 27 315 483
E)
JTeMEHTE N 51 Ti
A 14,0067 28086 47 88
Bi% 20 =20 -81.5
B2 % 47 42 835
r)
DeMeHTH N 51 Ti Cu
A 14.0067 28,086 47 88 63,54
B1.% 52 1 -23 -34
B:1,% 53 35 3a 41
a)

Tatmauoa 4. 3apHcHMOCTE MPOUEHTA CMEIEHNA TeBof B NpABCH IpaHan o0IACTH PesvIsTATA
OT aTOMHOTO HOMEpAa MENISHH, HATSTAKNIAR TACTHIA - MeTh:

a) Eg =1000 x=B, h=0.00005 cu; ©) Eo =300 2B, k=0,00003 cu;

B) Eo =100 3B, h=0,000003 cym; r) Eo =100 3B, h=0,00001 cn

3IeMeHTE Cu Ag An
A 63,54 107.87 195,967
B1.% 7 -3 -534.5
B1,% 12 19 58,5
aj)
JIeMeHTE Cu Ag An
A 63,54 107.87 195,967
B1,% -7 -10 -S54
B1,% 20 23 39
aj
SaeMenTH Ag Au
A 107.87 196,967
Bi% -8 -34
B1.% 20 41
B)
JaeMeHTE Ti Cu Ag
A 47 88 6354 107,87
Bi.% 10 -12 -13
B:1,% 15 24 27
r)
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Xabapuiwt # Becmuuk

# PUIUKI-MAMEMAMEKD JSUTHMAIPsL: cepuAcs = Cepua « PUsHKo-MameMImuteckie HayKis,
Nel (53) -2016

[Tockoneey b/ Mo®eT OBRTE 09eEE COJBIINM (JeCATEH METIHOHOE ), To sEadeHHA KBd.
PACCUHTAHEEIE ¢ MIarcM 1, MpaxTHUSCKH He OVAVT OTAHYATECE JPYT OT AP)ITA H EpeMA cUeTa
OyZeT odeHs Donbmoe (Donee ZBYX 9acoB). 3a mIar OepeTci HeEoTOopoe sEadeHmHe Ny KOTopoe
nprCaEIAeTcA K TeEymemy # B KB semancaaerca mpr n, n+Ng, n+2Ng, .. . Tarrs obpason,
ona pacaera KBS Heodxogumo EAATH He Toabko 0DIACTE ONpeJeneHHA PesyIBTATA, HO H
ERIOpATE mar. [Ipe Bxbope mara HMeRT MeCcTo CIEIVICIIHE 3AKOHOMEDHOCTH.

1. Jna ma1oro aTOMHOTO BECA HATETAHMeH WacTHOE H MATBIX TTYOHH AT MAan
(mpemeprc 10-20), ¢ yEenHIeHHEM ITYOHHE EACTIOJEeHAA OH HATNHAST BOIPACTATE.

2. C yeelEweHEeM AaTOMHOTC Beca HANETAKIER WACTHOR DIAT COOTBETCTEEHHC
VBENHUHEAETCA, JOCTHIAA HECKONBEHX COTEH H Ja&e THICAT.

3. Ilpn Conpmom aTOMEOM Bece HATNETARMIEH 9acTHUE H MAA0H MENISHH INAr CHSHb
CHAEHC VESMHIHBASTCA.

4. C yMeHBIIEHHEM FHEPTHH (EATSTAKIIAL TACTHIA H MHIIEHE OJHA H TA j#e) MIar Takie
VBEHTHEAETCA.

5. 3aBEHCHMOCTE INATa OT TIYOHHEl HACTIOIeHHA I1d J000H HaleTammeR JacTHOE E
mecOoH MHOIEHH BO3PACcTAROIIAA.

Jna pacaera KEB® ¢ vuerom norepe zgeprEE [l] B 3aBHCEMOCTH OT TITYOHHE
OpCHHEEHOBEHHA HeoOXOONMO HEHTE CCIACTE oUpedeleHHA QVHEUHH. PHIEUSCEHH CMEICT

npr stom mueer pesyastar of A* 1070 70 B*107", rze 4 u B geficrenTeqsEHe wmCcaa.
Heobxommmo B 3T0M CIVHEas HAHTH HHTepBal (AN fir). B KOTOpoM OVIeT paccUHTHIBaThCA KB-
pvEROEA. OTMeTEM ESEOTOPHS 3AKCHOMEPHOCTH, BOSHERZIOIIHS IPH HAXOHISHNE PeaATbHOH
COTACTH OMpegeTe .

1. Kax nmoEasMBamT pacdeTsl, NPH MATOM ATCMHOM Bece HATETAKINEd TacTHIEL H
HeDOMBIIHE ITVOHHAX 0b0aacTs pesyaeTaTa KBS B sasmcEMocTe oT b EaxogmTca BOIH:H A,
KOTOpOoe COOTERTCIEYeT h/h. T yEemHIeHHeM TIVOHHB HaOMHOJeHHA 00IacTE PesyaRTATA
CMEIIAETCA H CYHAsTCA.

2. C yMeHPRIIeHHeM NepBOHATANEHOH SHEPIHH WACTELE! (EATSTANIIAR YacTHIA H
MHOIEHE OJHA H T4 He) OpH OJHOH H TOH e IIyvOHHe HaOmHIeHHA oDIacTh pesyIBTATA
CMeIIAeTCA BOPass H CVEasTCA.

3. C yBenmaenHeM ITyOHHE HaOIRIEHNA 114 T000H HaleTammeH 9acTHUE H MTHO0A
MHOIEHE O0OTAcTE pPesyIsTaTa CMEmaeIcd ENPABs H NPOUEHT BHVTPEEHEH oOO0IacTH
YMEHBIIASTCA. [IPoIedT cMeIIeHHA AeE0H TpaHHUE! 00I3CcTH YMEHBIIASTCE, HHOTOA HA KOHIE
mpofera HEMHOTO VESIHUHEBAeTCE. [IpaEad rpaENDa oOIacTH EONeCaeTCA, HA KoHOEe mpolera
YMEHBIIASTCA, OOHAKO IPOIEHT BHyTpeHReH 00IacTH pesyIbTATA BCETda YMEeHBIASTCH.

4. B 3aBHCHMOCTH OT aTOMHOT? HOMEDA HATSTARMIEH SacTHIB OPH OJHOM H TOM e
SHATSHEH T[IVOEHE! h oOTAcTE PesyIRTATa CMENIASTCA BOPARC, H NPOLSHT EBHEVIPEEHeH
oOTACTH YMEEBIIASTCA, 074 TAKESTEX MEMEHTOE (HATIPHMED, 3010T0) HATHHASTCA CMEIIeHHE
obaacTH Baeeo. [IpomeRT cMEmIeHHS JeBOH TPAHHIE ODIACTH YMEHBINASTCA, OA TAEETHX
3MeMEeHTOE HEMHOTC VBeIRYHBASTCA. [IPOIEHT CMeIIeHHA NpaBoH TIPaEHON 00IacTH
KOIedIeTcs.

5. Ilpm OComemon 3HAYSEHH ATOMHEOIO HOMEPA HATSTANIIEH YAcTHURM OO0IACTE
pe3yIBTaTa CMEIIASTCA ENPAEC OTHOCHTEIBHO K, COOTEETCTEYHOMmMETro h'l VEe IpH MATEX
LIyOHHAX.

6. IIpnn DompmoM AaTOMEHOM Bece HaleTAIOMIEH HACTHUB H MHIISHH HA KOHIE MpPoCera
oOIACTE PesVIBTATA OUEER CHABHO cviEaeTcd. Ecnm pemmamaa ueneme 0.001%, To zpHBaz
nepexoIHT B OpaMyie. Hanpmwmep, n1s meam B cepedpe mpr E=300 KsB, h/i =353482,
C=0.00053%.

JABMCHMOCTH DPOUeHTA CMEIIeHHA JeE0H H NMpascl rpaEBD obIacTH pe3yasTaTa oT
I IvOHHE NPOEHEHOESHHA IPeIcTABIeHE B Ta0Irnax 3.6,
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Tabmroa 3. 3a8HCHMOCTE IPOUEETa CMENISHES JeBOH H Npascd IPaEHD oDIAcTE pe3yasTara
OT TIYOHEH OPOHHEHOBEHHA M4 Kele3a B THTAHe:

a) Ep = 1000 g3B; o) Eo=300x3B; ) Eo= 100 =B
h*10° | cm h/h, cm Cr.% C1.% N Ci.%
3 2357 9.3 17 43 26.5
10 4964 33 15,5 62 18.8
20 11100 -4.5 16.5 110 12
0 15584 -11.25 20,5 150 9.25
50 42955 -23 28 300 3
70 04613 -258.92 30,55 1000 1,63
90 284738 -16,287 6.324 35000 0.037
a)
h*10° | cu hih., o C1.% C1.% Ni Ci3.%
3 5174 3.3 145 70 18
0 11584 -4.8 16.5 120 11.7
20 30420 -17.9 24.1 220 6.2
30 66403 -27.66 30.55 500 2.84
40 162423 -25,133 23,61 2900 0.48
@)
h*10° | cu il o C1.% Ca.% N Ci.%
1 5390 3 138 70 16.8
2 12159 -5.4 16.8 120 114
3 20861 -12.5 20,8 160 6.2
4 32475 -18.85 25 225 6.2
3 48740 -24.55 28.8 323 4.25
6 73130 -25.332 30.85 370 2.68
7 113728 -28.51 29.69 1200 1.15
8 194641 22,719 22 08 5200 0.29
E)
Tatmuoa 6. 3aBHCHMOCTE DNPOUEHTA CMEIIEHHA J/eBOH H OpPasoH TIPAHHAD 00JacTH

peIVIBETATA OT [MIYVOHHEI OPOHEKHOBEHHE II4 MEOH E 30J0TE:
a) Egp= 1000 g3B: ©)Eo=500x3B: ) En= 100 k3B

F*10°, oM hib., oM C1.% C1.% N C3.%
1 2607 2.3 133 43 258
2 6325 -11.5 235 a0 14
3 12838 221 30.5 150 8.4
4 24281 -28.63 32.8 350 415
3 50309 -26.14 271 1500 0,94
i 160642 1045083 10,4531 GO0000 000225
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H*10% . cn hik., cu C1.% C1.% Ni Ci.%
3 1897 4.6 255 35 30.1
10 4634 -5.7 27 70 18.3
15 2702 -18.6 30 120 114
20 15042 -26 i3 200 7
25 25784 -29. 85 333 400 4
30 45915 2772 289 1200 1.18
35 104297 -16.8477 16,92 18000 0.0723
6)
107 en hih. em C1.% C2% Ni Cz %
1 2183 3.6 23 40 6.6
2 5276 -8.3 23 T3 16.5
3 9608 -17.1 28 120 109
4 15689 -23.63 32 175 8.35
3 24353 -28.4 34 275 5,6
] 37063 -31.3 33 400 3.7
B)

3aece (] - IpOUSHT cMeNISEHA IeB0f rpaERUs o0nacTe oT b, {7 - npaeolt rparnnsr, O3

- IPOLEET BEHYTPedHeH 00IacTH pesyasTaTa, Ny — mar 414 pacieTa.
3aEHCEMOCTH NpPOLEHTA CMEelleHHA JeS0H H OPaBoH IpaHHD oOMAcTH pe3yasTaTa oT
aTOMHOTO HOMEDA HaTeTAIMe TacTHIE 1 MANISEH DIpHESISHE B Tabannax 7.8,

Tatmuoa 7. 3aBHCHMOCTE MPOUEHTA CMENIEHHA eE0H H NPAEOH IpalHL o0JacTH pesvABTATA
oT h oT aToMHOTC HOMEepa HaleTaromel wacTHmom: a) Eq=500 E3B: h=0.0005; unmens-
Epesunf; 6) Ep=1000 K=B: h=00001; mpmens — cepebpo: 5) Eo=300 =3B, h=0.0001cn;

MHOIEHE — MeIE

SaeMeHTH N S1 Ar Ge Ag An
4 14.0067 |[28086 |[3204% [7239 10787 |196.967
Ci, % 9.1 -2 85 -7.20 -21.87  |-3042  |-18.4049
C1,% 27 14.5 15.8 244 31.1 12,4125
a)
3aeMeHTE N 51 Ti Cu Ag
4 14.0067 |28.086 479 63.54 107 87
1, %o 28 1.8 -12.35 -20.9 -25
C2,% 60 27 248 27.2 25.2
)
JaeMeHTE N Ti Ag
A 14.0067 47.88 107.87
C1.% 10.5 -10,2 -30.57
C2.% 44 20,2 31.65
B)
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Tatmmma §. 3aEHCHMOCTE MPOUEHTA CMEMISEHA IeE0H H DPaol IpalEHn oOJacTH pesyasTaTa

OT ATOMEOTO HOMEpPa MHIISHH, HATETAKIIAL YACTHIA - CEPedpo MpH
Eo=1000 3B, h=0,0001 cu

JTEMEHTE 51 Ti Cu Ag
A 28,0855 47.88 63.546 107.87

C1.% -0.3 -6.5 -20 -15

C1.% 7 13.5 22 13

B 3aBHCHMOCTH OT AaTOMHOTD HOMEpAa MHINSHH IPOIEHT CMeNIeHES IeBOH H NpaBof
TPaHHD CCTACTH KoTedIeTeh

Jdaxz pacaeta KB 5 gafigenno# obnacTy Heo0XoZEMO 3a1aTs mar. 13 JaHHOTO CaVIad
33 Iar Opalock HEKOTOpoe 3HadeHHe Np, KOTOpos OpHOZEIZIOCE E TeEymenMy h B KBS npr
3TOM BREIMHCATTOCE mpH b, h=—Ny h=INp . . . . OTMeTHM HEKOTOPHE 3AEOHOMEPHOCTH
NoBeJeHEA MIATA.

1. Jas mazoro aTOMHOTO Beca HATeTAKNMeH TACTHITH IIAT MAT, © YETHISHHeM NITyOEHE
HaCIIOJeHHA OH YEeIETHEAeTCH, IPHTIeM HAa KOHIe Ipo0era o9eHs CHIBHO.

2. € yueHBIIeHEEM MepEOHATATHEOH IHEPIHH TacTHOH IPH OJHOH H Tof Ee rmyOHEE
HACMIOOeHHA (HaleTAKNAT TacTHIA H MHIISER OJHA H TA He) OIar TAkEe VBeIHTHEaeTCA.

3. C ypenmdeHHeM aTOMHOTO Beca HATeTalOmeH 9acTHOR J18 0JHCH H TOH e IIVOHHE
HACAMOeHHA MAar YEeINTHEASTCA CHAYANA NOCTeNeHHO, 3aTeM OUeHE PEIKO.

4. 3aBMCHMOCTD IIAra OT aTOMHEOTO HOMEPA HMeeT TEHIeHIHID BOSPAcTARNA.

1. 3I. Booc, AAKynummes, AMNEKyouowmus, EB. [umranes, T.A [Iumranesa
Kacrammo- 3epnﬁm-:|-:rﬂr:1}”1 METON, [EeMeHEe DPATHADEOHHO-QHIHUSCKHX  3aldT
ypaeEesnd boasumara. Ceaw ¢ memane Mapxosa. Mosorpadss. Amvater: KasHITY mu
Agar, HITH HXT a M KasHY am. anp-Papada. 20151 - 388 c.

Ardamna. Hpuwic Fpmﬁ,'u UoHOAP caVIETeNdipilcen Osmuexmepdiy eMy mEpE‘H&F..‘!.HE
Balitansicmsl  uoOHOAPABIN  3HEPS WEIZHINLIH  ECHEPE  OMBIPLIN,  KOCKAGMbI-BIKMUMATONS
dVHEYUATAPLIHEN  HAKML H.;muxawpm anwgmay yuin apHatear. o Kockadmu-tismunMandug
dVHEYIATAPRWHES e0FN QUPHCY Hamudcecinde naida pazitepi, mycemiy G8TUERMED MEH MAXCAMTIE
amoM canel, Sacmangtl S8TEEMEPDiy SACMaNKE IHEPIEMURATEIE eHY meperdizi madwndw. Typai
AapaMempiepine  GaliansICEl  KACKAIME -WIKMUMAIONS  @VHKYUATAPYHEY ECEnme) KadaMHuy
FAROLTLEMAPE AHLSTLLTON, Ecenmeynep oxiza Gsauermepdiy mypai opwwdanzan xeane 100 - 1000
x3b snepeemuranuy AVKEME MepIiMOT xpleci juiin xemmipiicen. Hemuxcenepi mecmie mjpinde
FERHBITAE

T'yiiin cezdep: Kackadme - sismuMaIdus GVHEYIACK | §34Pa CAHE , NOH | MAKCammel Gacmanss
FHEPIUR

Abstract. The work is dedicated to the definition of acmal results pane cascade-probability
functions (HF), taking info account energy losses of ions depending on the number of inferactions and
the penetration depth of the particles irradiared by different ions. Found patterns resulting from the
sertlement CRF, the atomic mumber of the incident particle and the rarget, the initial energy of the
pnmﬂn parficles, the dsprh c:-.lrpe'r‘rm'a‘mw The regularities of the behavior of the step for calculating
the CRF according to different paramerers. The calenlarions weve pevformed for a vaviety of incident
pariicles and targer the peviodic system in the energy range 100 - 1000 kel Results mﬂpn::en.ed i
tabular form.
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Keywords: Cascade- probability function , the number of interactions , the depth of penetration ,
the ulndﬁmpm'{rrfs the ion , the targst initial energ

QO 532 685
H. lleranaxoe, H K. llaxnexeesa, A.H. Exmp Kager oray™

KBIPTBICTHI - BIPTEKTI EMEC KABATTAPIATBI MYHAHTBL
BEJICEHTI KOCTIATAPIBIH EPITIHTICIMEH bI¥ bICTBIPBIII
HIBIFAPYIBI ECEIITEY

(ATspay E., ATEIpay MYyEAH H2E2 ra3 HACTHTYTEL
X JocuyxaMeos aTHEIAFs ATHpAY MEMISKETTIK YHHBEPCHTETL, ¥-MarHCTPaHT)

Andamna. Kepmuicmer - Sipmexmi emec sadammapoarsl MyHaldw GetceHd! xochalapMen
BIZRICHIBIPEIT WEIZAPY MACETECTH canduy 30icmepdi nalidaiansin ecenmey Kapacmupeinade. Hezizinen
RYPAMLEHEIG MEMEWPISS KOMNOHEHmMmMEP] 6ap acatsmen, cMona m.c. Kocnalaps Gap Hcall cyMeH
QiIdan WYZapys KULHOAY MEHAl sHIMIEPiH sHdipin wrwizapy xezdenedi Condusman §oMIaHopLIn
MIHAISRN WIHCYRNA Kedepsl Gonamuid  MKOMNOHENMEDS HONPAMB, FeqiIdemy  ecenmepi
sapacmeipuiadw.  Ecenmeyee asumMiws gyaiay caudws  2adici  gondawwinadw.  Blaacmuiprin
WRZAPaniBIY FCIHE SHOIpEmiN creaxcunatap enivdepi SonblIaNEIR OmMupadw, opmawa cylary
Kepeemrimiver eROIpinse MyHANdwy Sapius §opea AOMECE MEKCEpiled]; Kocnadasyl NOTEMEPMEH
sRIIpITcEN sHIMAEZ] FoaHe Kabamma Kailaany caTLicMepyIsn omuwpewiade. Sdic MypHaidu cyda
E3NEMIH ROTUMEDMEN WIRICMBPEN WRZAPYOM, CoOHOQU-a% safammu W2epyoly Kes — MelseH
Mepsivinde Sanin aliday ecenmepin FApIcMupyaa Hoapanos

Tyitin cozdep: MyHandw Sercend] KOCRATAPMEN W2WCMERY, AZWMIWE KYa1ay, canows 2dic,
QILIPRIMEARIN 2ATCT, GUILMPAYUA MESPUACH

YHFHIAMATAD CHISBIETEIE, OPHATMACKAH Ee3Zerl STEISTINITIN SPTYPM M TeE EVaTTH
KADATIIATAPOAH TYPATHE ERIPTHCTE-DIPTEETL eMeC EA0ATTApIaFs] HELTEVEE EApac TEIPAHEIE,

(k. 0<y<h

\ky, h<y=2h
Kiyl=1, '

|\.f.'“. (m-1lh = y=nh

CoHFE — aRRPEIMIRIE 30iC1 TAET2TaHEITATEL, DipAK ecell PHIEEANEE ARHEMATEITapMeR
memitemi [1.2], aran

2 (x| |ch* o- mH__H EPE_KEE}_G
=R . an i [=F - g &n
Méi[rls—czil—:]+ﬂm]— (1)
~|= 1";.2{ .:C— [Fe, +(1-Fle, ]+K§i ;}?[Ff +(1—Fle, ] -
ey C _ J2 ) - E8 8 -&p & |
mé—[ﬂ"l F'I+/] = ‘;C_g[rl.r R - .R.én [.T:"I.F+}zl]
Mysnare: |{;| C:?:}: - TYPASHAIPY AXCCHAHEL, { — VAKBIT, P — KEICEIM

(TPRaBETANEATEIE AVBITEYE SCEePUTMeRIl). 5 — KADATTHIE CYMeH KaHBIFYEL, ¢i — CYIaFsl EaHe
MYHaHIAFEl KOCTAREIN maMacsl (i = | — cyFa KaTsICTEL, § = 2 — MyHaHTa KaTHICTH HEISECTEp),

69



