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HOPMATHUBI OCOBJIMBOCTI MPOEKTYBAHHS APXITEKTYPHO-MICTOBYIIBHOI
CUCTEMMI 3AKJIAIIB OXOPOHU 3/10POB's

Abstract.

The article considers and analyzes the basics of Ukrainian normative and city-planning legislation. Regula-
tory urban development norms have been investigated in the context of the issues of placement of health facilities
in urban and rural settlements with a view to further improving and supplementing them, taking into account the
leading directions of medical sector reform and modern trends of urban development of the network of health
facilities.

Anomauis.

B cmammi pozensanymo ma npoananizo8ano 0CHo8uU YKPAiHCbKO20 HOPMAMUBHO-MICTN00Y0i6H020 3aKOHOOAB-
cmea. Peanamenmyioui mMicmo6y0igHi HOpMu O0CIIONCEHO 8 ACNEeKmMI KOJId NUMAHb PO3MIUEHHS. 3aK1a0i8 0OXOPOHU
300p08's1 8 MICOKUX MA CIIbCLKUX HACEAEHUX NYHKMAX 3 MEMOi0 iX no0anbulo20 8600CKOHAIEHHs U OONOGHEHHS, 3
6PAXYBAHHAM NPOGIOHUX HANPIAMIE PEpOPMYBAHHI MEOUUHOI 2aLy3i Ma CYUACHUX 3aKOPOOHHUX MEHOEHYIt MICIO-
0y0i8H020 PO3BUMKY MePediCi 3aKAA0I8 OXOPOHU 300P08 5.

Key words: urban development system, urban planning, network of health care institutions, architecture the-
ory.

Knrwuosi cnosa: micmobyodigua cucmema, micmoOyoyeanHs, mepedica 3aKiadié 0XopoHu 300p08's, meopis
apximexkmypu.

Hopwmarushuii nokyment JIBH 5.2.2-12:2018 pe-  Ha 1000 oci0, 1yist po3MillieHHs 3aKJIa/liB OXOPOHH 3710~
rJIAMEHTY€ IO 3eMeJIbHUX JUITHOK 3 PO3PaxyHKy  POB'S HOBCSIKAECHHOTO, MIEPIOIMYHOrO Ta €30 JHYHOTO
HONHUTY, sIKI HaBeneHi y Tabmumi 1.
Tabmuns 1.
Ilnowi 3eMeILHUX AiITHOK YCTAHOB Ta Opradizauiii 00cJ1yroByBaHHs
(3aKIai OXOPOHU 3T0POB’sT)

Ne YcradoBu i opranizauii Po3Mmipu 3eMeIbHUX AiISHOK pumirku
Saxnanu (nentpu) [IM/] (kabineTn
CIMEHHHUX JTiKapiB 3arajbHOI Ipak- MOXyYTh pO3MILITyBaTUCS Y
o s . 3a 3aBIaHHSM Ha MPOCKTYBaHHS .
TUKH, aMOyJIaTopii) i BTOpUHHOT Me- . . MPUMIIICHHSX, BOY/IOBaHHX B
1. . L. 0,1 ra na 100 BigBigyBaHb 3a 3MiHY, R .
JTHYIHOT JOMOMOTH (ITOJIIKITIHIKH, JTUC- 00’€KTH 1HIIOTO TPU3HA-
. . ane He meHie 0,3 ra
MaHCepH, JiarHOCTHYHI IEHTPU YEHHS.
TOMIO)
3aknanu TM/] (ciemianizoBaHi moti-
2. KIIIHIKH Ta AUCTIAHCEPH, JIIKapHi 3a 3aBIaHHAM Ha MIPOEKTYBAaHHS
TOMIO)
3 OQenpamepcrro-akymepebkuii a0o | 0,2 ra — 3 KBapTHPOIO (eNpamepa;
) (dhenpamepehKi MyHKTH 0,05 ra — 6e3 kBapTHpHU
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IponosxenHs Taduuni 1

IIpu po3m. 2 i Ginble crail. Ha
OJIHIH 3eMe1. TUIAHII 3aral.
IUIOMTY IPUUMATH 32 HOPM.
CyM. MICTK. cTail. B ymoB. pe-
3a NOTYXHOCTI CTaliOHAPIB, JIKOK:  [KOH. Y KPYIL. 1 HAHKPYIL. MicTax|
10 50 — 300 mM?nHa 1 mixkko; 3€M. A1l JIIKapeHb JIOIyCK.
Crattionapy ycix TuriB (B Tomy ucri 6ipbme 50 mo 100 — 300 -200 M? 24; 3MEHIIL Ha 25%. P03MipI/I 3e-
4. | nonorosi Gy uniH) AT TOPOCTHX i i- 6¥JII:I.HB 100 o 200 — 200-140 Mz; MelL. JII. JiKapeHb, AKi po3-
i, xocmicn 61;Lme 200 mo 400 — 140-100 m*; Mility. y IpuM. 30Hi, HEeoOX.
i 6iibire 400 no 800 — 100-80 Mm% 3011 iIHPEKII. Ta OHKOJ. —
6inbrme 800 1o 1000 — 80-60 m?; Ha 15%; TyOepk. i cux. — Ha
nonan 1000 — 60 M. 25%; BiTHOBII. JIiK. JAJIsl JOPOC.
— na 20%, s giteii —Ha 40%.
[0y 3emernt. mijst. TOJIOT.
Oyn. mpuiiMaTH 32 HOPM. CTall.
3 koedimienTom 0,7.
5 Cranuii (migcranmii) excrpenoi (mBua-| 0,05-0,07 Ha 1 aBTomMO006inb, ane He
’ KOi) MEIMIHO1 JOMOMOTH menme 0,1 ra
. . 3a 3aBIaHHAIM Ha MPOSKTYBAHHSI
6. Menuko-npodiakTHYHI 3aKJ1aan (10 1-1,5 ra)
7. Anrexu rpym: I-11, I1II-V, V-VI 0,3 ra abo ??yHOBaHi; 0,25 ra 360. B0Y-
noBani; 0,2 ra abo BOyoBaHi
8. |Po3maBayibHi MYHKTH MOJIOYHUX KYXOHB BoymoBani
Tepurop. eHTpHu coll. 00cuyr. Mmozael | 3a 3aBJ. Ha MPOEKT., IPH MICT. IHTEpH.:
MTOXHJIOTO BiKY Ta JIFO/IeH 3 1HBAJ. TH- 10 50 micis — 150 M2 Ha 1 micre; Po3paxyHKOBHil TOKa3HUK
miB: oinpre 50 go 75 — 125 m2; IUIOI 3€MEILHOI JIJITHKH Te-
9 I tun (OCT. 1 TUMY. TIPOKHB. JIFOJICH Oinmpie 75 — 100 M2. putopianbHuX 1eHTpis 111
" |mox. Biky Ta moa. 3 inBai.), Il tun (men.|[Ipu mictkocTi inTepHatiB: 10 50 Micub | TUIY BU3HAYA€THCS K CyMa
nepeOyB. JIOJI. 3 iHBaIL), — 150 M2 Ha 1 micue; TUTOIII JIISTHKH OYAMHKY-1HTE-
III Tun (nes. nepe6. roxeit 3 iHBami. Oinbie 50 no 75 — 125 m2; pHary i HeHTpy.
IpY ICHYFOUOMY OYJTMHKY-IHTEpHATI) Oinbire 75 — 80 M2.
3a MmicTKOCTI iHTepHaTiB: 10 50 Micip — 6HHOIH¥ SCMEIBHHX JIIAHOK
BynuHKU-iIHTepHATH IS JTIOAEH ITOXH- 200 M? Ha 1 mice; YUHKIBIFTCPHATIS, AL po3-
10. | noro BiKky, BeTepaHiB BiliHH i mpaui (3 6inbiue 50 1o 100 — 175 M?; MIIYIOTBCA 1053y MApKIs i
60 pokiB) 6inbie 100 mo 200 — 125 m?; (HCOMAPKIB, I03BOMACTLEA SME-
Ginbie 200 10 300 — 100 M2 HIITYBaTH, aje He OlIbIIe HiK
Ha 20%.
5 . ) 3a MIiCTKOCTI iHTepHaTiB: 10 50 MicIb —
17, [PYAHHKH-IHTCPHATH JUIA HOIPSOCHH?( T 500 M2 ma 1 micie; 6inbmre 50 1o 100 — Te came
Aeid 3 iHBANIHICTIO - (3 18 poxiB) 175 m?; 6impare 100 mo 200 — 125 M2
3a micTkocTi 10 20 micup — 125 M? Ha 1
12. TlcuxoHEBpOIOTiYHI IHTEpHATH micue; 6inbire 200 go 400 — 100 m%; 6i- -«-
awmie 400 10 600 — 80 M2
Crett, Oy, i Oy.-iHTepH. [1s iteit (O,
JMTUHU, JUTS AITH-CUPIT, CIMEWHI JINT.
13. OYR., Oyn-IHTep. A AUTeH 3 MBIz, 3 3 3a 3aBJaHHAM Ha IPOEKTYBAHHS
10 17 p., IPUTYIIKK HETIOBH., LICHTPH COII.
CITY>KOHM OE37I0TJISI. IITeH, M YTITKIB, MO-
JI01Ti)
14, Canaropii (3a BUKJIIOUEHHSAM TyOepKy- 125M2 1a 1 Micte
JIbO3HUX)
Canaropii ass 6aTbKiB 3 JITBMH 1 TU-
15. | Ts4i caHaTopii (32 BUKIL. TYOEPKYIIbO3- 145 m? na 1 micue
HUX)
16. | BynuHKY BiImouynHKY (IIAHCIOHATH) 120 M2 Ha 1 micue
17, Byn. Biamou. (nagciOHaTH) JUIS CiMEH 3 140 v 12 1 micme
JUTBMH
18, bazu BigHOjIZIHKy Hi[[l.'IpI/I?MCTB Ta opra- 140 M2 11a 1 Micue
Hi3aliil, MOJIOAIXKHI Tabopu
19. O310poBui Tabopu 150 m?ma 1 Micue
20. Xocrenu 6-10 m® na 1 micue
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Buznauenns paziycy o0CIyroByBaHHs HACEJICHHS
YCTaHOBaMHU Ta OprasizaiisiMu chepu OXOPOHHU 3[0-
POB's, SIKi PO3MIILYIOTBCS B CTPYKTYPI XKHUTIOBOT 320y~
JIOBI HaceJeHOr'o IyHKTY, BU3HA4Y€HI BUMOTaM YHWH-

noro /IBH b.2.2-12:2018. [Ipu npocTopoBOMY MpOEK-
TYBaHHI 1 pO3MIIICHHI 3aKJIaJliB OXOPOHH 3I0POB's IPO-
€KTHI pO3paxyHKH HE TMOBHHHI MEPEBUINYBATH HOpMa-
THBHI IIOKa3HUKH, 3a3HaueH] y Tabmuii 2.

Tabmuus 2.

BesimuMHa MaKCHMAJILHO JOMYCTUMHUX paliyciB 00c1yroByBaHHs
(3aKIa; OXOPOHHU 3TOPOB’ST)

'YcranoBu Ta opranizauii Paniyc o6cryroByBanms,
[TomikmiHiKY Ta iX ¢imiamm y Mictax™® 1000
IPo3naBaibHi IYHKTH MOJIOYHOT KyXHi 500
Te came, 3a OJTHO- 1 IBOITIOBEPXOBOi 3a0yIOBH 800
IATITEKH Y MiCTax 500
Te came, 3a OJTHO- 1 TBOITIOBEPXOBOi 3a0yI0BH 800

BHUKOD. TPaHC.).

* Jloctym. entpi [IM/], aMOy1., penpa.-aKyII.ITyHKTIB 1 allTeK Yy CiI. MiCIIEBOCTI mpuiM. y Mexkax 30 xB. (3

[ligBoAsTuM TMiACYMOK aHaJi3y YMHHOTO B YKpaiHi
HOPMaTHBHO-MICTOOY/IIBHOTO PEryJIIOBaHHS apXiTeK-
TYpPHO-MIiCTOOYIBHOT CUCTEMH 3aKJIa/IiB OXOPOHH 3]10-
POB's, 10 CKJIay SIKOi BiTHOCUTBCS MIPOCKTYBAHHS JIH-
TSYUX JIIKYBaJbHUX KOMIUIEKCIB, CIiJ] OXapakTepH-
3yBaTH OCHOBHI IJIAHYBAJIbHI OJWHHII PO3IUIaHYBAHb
HACEJICHHUX ITyHKTIB Ta ChOPMYITIOBATH OCHOBHI ITOJIO-
JKEHHSI 11010 IPOEKTHUX OCOOJIMBOCTEH PO3MIIIECHHS B
HUX TMPODiTaKTHIHO-JIIKyBaIBHUX 3aKianiB. Ha tepu-
TOpii MIKpOpaiOHy, YUHHUMH HOPMAaTHBHUMH IOKY-
MEHTaMH{ BU3HAYAIOTHCS] BUMOTH OO TPOCKTYBAHHS
3aKJIaJ{iB OXOPOHH 37I0POB's TOBCAKACHHOTO PiBHS BH-
KOPHUCTaHHSI, 10 SIKMX BIJIHECEHO alTeKH, OyIMHKU-1H-
TEPHATH BCIX THIIIB CIeIiai3aliii (3 moMiTKkom "3a po-
3paxyHkoM", ane 0e3 MOoJalbIIUX YTOYHEHb SKUX
caMo0), MOJIOYHI KyXHI Ta IX po3JaBajibHi ITyHKTH.
Hasxanb, Mepexa MepBUHHOTO PiBHSA MEIUYHOI JOMO-
MOTH HaceJeHHIO, HacaMmIieped 11 KOMITakTHI (opMu
peamizanii (amOymaTopii, kKabiHeTH CIMEHHUX JiKapiB
abo iX TpymyBaHb y BUIJISJI HEBEIMKHX MEIUYHHX
HEHTPIB, TabopaTopiil 1 AIarHOCTHYHUX HEHTPIB), AKi
Ha TPHUKJIAJI 3aKOPJOHHOTO JOCBiTY, a TAKOX BITUM3-
HSHOX TPUBAaTHUX MEAMYHUX 3aKJaJiB, MaloTh
3HAYHHUNA TOTCHINAT TOYKOBOTO PO3MIIICHHS Ha Iep-
IMX TOBepXax 0araTonoBepXOBHX HOBOOYIOB Ta iH.
MPUMIIICHb, SKi HE BUMAratoTh THX JK€ BUTpat ((piHaH-
COBHX, JIFOJICBKUX, YACOBHUX Ta 1H.) K SKCILTyaTaIlist 3a-
CTapiTuX MPUMINICHb MOJIKIIHIK 3 PaAsSHCHKUX YaciB
Hamioi fepxasu. OTxe, Ha HaIlly AYMKY, 3aKJIaIu rep-
BUHHOTO DIBHS MEIMYHOTO OOCIYroBYBaHHS Hace-
JICHHsI IOBUHHI OyTH BKJIFOUEHI 10 HEBIJI'€MHHX CTPYK-
TYpHHX €JEeMEHTIB MikpopaiioHiB. Bubip TumiB 3a-
ki1aniB (abo BOymoBaHO-IPHOYNOBAaHHMX IPUMILIECHB)
MEpBHUHHOI MEIMYHOI JONOMOTH 3aJISKUTh BiJ PO3-
MipiB MiKpOpaioHy, KIIKOCTI 1 IIITBHOCTI HACEICHHS,
mo B HbOMY Memkae. OcoOIMBOCTI IUTaHYBaJbHHUX
pimeHs MIKpOpaioHiB, y T.4. criocodm i 3aco0u po3-
MIIIIEHHS B HUX 3aKJIaJ[iB OXOPOHU 37I0POB'S, 3aJIeKaTh
BiJ OaraTteox (axkTOpiB, cepel SKUX: CTPYKTypa >KUT-
JIOBOTO paiiOHy Ta YChOTO HACEJICHOTO ITyHKTY, NpH-
POAHO-KIIMaTH4HI YMOBH, PO3Tally’)KE€HICTh TpaHC-
MOPTHOT Mepexi Ta iH. MiCTOOYIBHUX (aKTOpiB.

BezyMoBHO, TIpOBeAEHHS NPUHLMITY MiKpopaio-
HYBaHHS IPH IIPOCTOPOBOMY IPOEKTYBaHHI IIOCEJIEHb,

3 (hopMyBaHHSIM HEOOXITHOI MEPEKI 3aKIaiB MEIUY-
HOTO 00CIIyrOoBYBaHHS 1 3 JOTPUMaHHIM PO3pPaxyHKO-
BHX ITOTY>KHOCTEH Ta HOPMATUBHUX PaIiyCiB 00CIyro-
BYBaHHI B IOBHOMY 00C5131 MOKHA JIOCSTHYTH TIPH 3a-
OyIOBi BIUIBHHMX TEpUTOpiH, sK 1e BigOyBamocs B
pansHChKUH epiox XX cr. CporosHi, B yMoBax cqop-
MOBaHHX MICBKHX TEPHTOPiA Ta PUHKOBUX BITHOILICHB
BUTHHI 3€MeNbHI MINSTHKHA a0o0 BiACyTHi, a0 MaroTh
BJIAaCHUKA. PO3BHUTOK Ta PO3MIMPEHHS XUTJIOBOI 3a0y-
JIOBH TPOBOAUTHCS, SIK IPAaBWIO, LUIIXaMH YIILTb-
HEHHs 3a0ylOBH B MeXaX PEKOHCTPYKINI iCHYIOUHX
MiKpopaiioHiB. XapakTepHUM IPHKIIAJ0M MOXKE CIIyTy-
BaTH HOBUII reHepanbHuil miuan Kuesa, skuit nependa-
Yyae MEePCIeKTUBY HOBOTO JKUTJIOBOTO OyJiBHHITBA B
00CsI3i: Ha BUIBHUX Bij 3a0y/I0BH TEPUTOPISX 3aralib-
uoto twioriero 400 ra — 3357 THc. M? 3arajbHOT KHUTIIO-
BOI IUIONIi; OYAiBHUITBO OKpEMHX OYAMHKIB Ha Bilb-
HUX JISTHKax B iCHyrouii 3a0ynoBi 268 ra — 7100 Twc.
M%  KOMIUIEKCHAa pPEKOHCTPYKIis ~KBapTaliB  3a-
crapinoro xurnosoro ¢pouay 383 ra— 5871 tuc. M?; Ha
TEPUTOPISIX MPOMHUCIOBOIO Ta KOMYHaJbHO-CKJIAJCh-
koro npusHadeHHs 391 ra — 4000 tuc. M%; Ha Tepu-
TOPISIX CLIBCHKOTOCIIONAPCHKOTO Mpu3HadeHHs 397 ra
— 2985 THC. M?; Ha TEPUTOPIAX CIELIANILHOIO NPU3HA-
uenHs 407 ra — 3549 Tuc. M?; pEKOHCTPYKIIis caaubHOT
KHUTJI0BOT 3a0y10BK 38 ra — 434 Tuc. M%; cajubHa Ta
MaJIOIOBEPXOBa KUTIIOBA 3a0ynoBa 429 ra — 1105 Tuc.
M2,

B >xutnoBomy paiioni (paiiloHHOMY LEHTpi), 1O-
LUIBHO repeadayaTu OUIBII KPYITHI 3aKiIaqd OXOPOHHU
3JI0POB'SI IEPIOIUYHOTO XapaKTepy BUKOPUCTAHHS, Ce-
pen SIKMX: NEepBHHHA JIaHKa MEAWYHOrO O00CIyro-
ByBaHH (ITOJIKJTiHIKA, 1arHOCTUIHHH IICHTP, MEANYIHI
LIeHTpH), OararonpodiabHa JiKapHsI BTOPUHHOTO PiBHSA
MEIWYHOTO OOCIYrOBYBaHHS, IiJCTAHIIS EKCTPEHOI
MEIUYHOI JOTIOMOTH, TIOJIOTOBHI OYyAMHOK 3 TepHHA-
TaJlbHUM LEHTPOM, OyIMHKH-IHTepHATH (3a
crienianizamiero). Ilopanpma oguuuIs (OpPMYBaHHS
pO3IUIaHyBaHb HACEJIEHUX IYHKTIB BU3HAUEHA SK IIIa-
HYBaJIBHHI paiiOH, HAsSBHICTh SIKUX HNPOCTEKYETHCS B
HalikpynHimmx Mictax Ykpaiam — B Kuesi, Xapxosi,
Muinpi, Ozxeci Ta B iH. KpynHuX Micrax Ykpainu. Ha
piBHI  pO3IUIAaHYBaHHS  IUIAHYBAJIBHOI'O  paiioHy
(MiXpaiOHHUX 1 perioHalIbHUX LEHTPIB) ci1ij nependa-
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YaTH OpraHi3alliio JiKapHi eKCTpeHOI MeIUYHOI oMo~
MOT'H, peabimiTaliifHUX LEHTpIB (3a clelianizalieo),
XOcIIica, JIIKapeHb TPETHHHOTO PiBHS MEIUYHOTO 00-
CJIyTOBYBaHHS, B TOMY YHCIi TUTSYOI CIEIiai3alii,
SKi 32 XapaKTepoM BUKOPHCTaHHS BiJHOCSTBCS 0
eMi30IUYHOTO YU YHIKaJHbHOTO MEIUJIHOTO O0OCIYyro-
BYBaHHA. TakoX Ha TaHOMY pO3IUIaHYBaJIbHOMY PiBHI
JOUTHHO (OPMYBAHHS JIIKYBAIFHUX KOMIUIEKCIB, B
TOMY YHCJIi CHIPSIMOBAHUX HA TIOBHOILIIHHE MEIUYHE 00-
CIYrOBYBaHHSl AMTSYOrO HACEJNEHHS HAIIOl KpaiHu.
JlikyBanmpHHMI KOMIUIEKC TIiependayae BHUKOPUCTAHHS
OibII THYYKOT (DYHKIIOHAJBHOI CHCTEMH Ta BIIPO-
Ba/DKEHHsI TPHUHIMIIB KOOIEPYBaHHS, IHTerpamii
MEIMYHUX 3aKTaJ(iB. BUTBII IeTabH POMO3HIIIT 1010
OpraHizauii TUTSYHX JTIKyBaJIbHUX KOMIUIEKCIB Oy 1yTh
BUKJIaJICHI y HacTymHHX po3ainax. Hapemrri, piBeHb
TUIaHyBaJIbHOT 30HM (MDKperioHajbHI 1 pecmyOJikaH-
CBKI IICHTPH) B MpoIieci MiCTOOYAIBHOI OpraHi3amii cu-
CTEMH OXOPOHHM 3IOpOB'A, CIiJI PO3INIAAATH B SKOCTI
BUKJIIOYHO €ITI30ANYHOTO YK YHIKaJIBbHOTO MEIMIHOTO
o0cmyroByBaHHs HaceneHH. Llel piBeHb MOKe BKIIIO-
YaTH PO3MIIICHHS BHCOKOCTICIIaTi30BaHUX JIKapeHb
TPETHHHOT'O PiBHS MEIUYHOTO 0OCITyrOBYBaHHSI, 0310~
POBUI 3aKiIaay, a TAKOXK IHHOBAIIMHUX KIIHIYHUX 3a-
KJIaJiB, SIKi OEIHYIOTh BUILY MEJMYHY OCBITY, HAYKY 1
BUPOOHMITBO, [IarHOCTYBaHHS, JIIKyBaHHI Ta pe-
aOLTITAIlIIO0 B MEXKAX OJHOT'O JTIKYBaJIbHOTO KOMILJICKCY.
IMocranoBoro KabGinery MinicTpiB  Ykpainu
Ne 932 "IIpo 3atBepxeHHs [lopsaKy CTBOpEHHS roc-
miTampHEX OKpyTiB" Bimg 2016 p., IlomoxeHHSM TIpo
MinictepcTBO 0XOpOHH 3110poB’st Ykpainu Ne 267 Bin
2015 p. ta Hakazom MO3 Ykpainu Ne 1621 "IIpo BHe-
CeHHS 3MiH 10 [IpuMmipHOTO MOJOXEHHS TPO roc-
miTanpHIA OKpyT" Bix 2017 p. B YkpaiHi Oyio 3aTBep-
JokeHo mostoskeHHs "TIpo rocmitanbamit okpyr". T'oc-
MTaTPHAA OKPYr — (QYHKIIOHANBHE 00 €IHAHHS
3aKia/liB  OXOPOHH  3JI0pOB’S, PO3MIIIEHUX Ha
BIAMOBIHIN TepuTopii, o 3a0e3rnedye HaJaHHS BTO-
pHUHHOI (crieniani3oBaHoi) MeJNYHOI JONOMOTH Hace-
JICHHIO Takoi TepUTOpii. YUaCHUKAMH TOCHITaJIbHOIO
OKPYTY € MIChKi (MICT 00JJaCHOTO 3HAYEHHS), paioHHI
paay Ta panu 00’€AHAHUX TEPUTOPIATBHUX TPOMA, Y
cdepi ympaBIiHHS SKHX 3HAXOIATHCA 3aKIaTd OXO-
POHU 30pOB’s Ta / abo sKi 3MIHCHIOIOTH CITiBPOOIT-
HHUITBO y cepi 0XOpOHU 310pOB’s At 3a0e3neyeHHs
HaJaHHS BTOPHMHHOI (criemiani3oBaHoi) Ta eKCTpeHOi
MEJIMYHOT TOTIOMOTH HACEJICHHIO Ha BiAMOBIIHIN Tepu-
topii. [lonpe axkTuBHUI mporec (opMyBaHHS TepH-
TOpiaIbHUX TpoMaj Ta 00'eTHAHH B HAIIK JiepKaBi,
CTBOPEHHS TOCHITAaJbHUX OKPYTiB TICHO IOB'S3aHO 3
OaratbMa acleKTaMHU: THUIIAMH HACEIEHHX IyHKTIB,
OIITBHOCTI 1 JAemorpadiduHoi KapTHHH HAaceleHHS,
a/IMIHICTPATHBHO-TEPUTOPIAIBHUX  B3a€MO3B’SI3KIB,
icHytouoro wmarepiasibHOro (oHay 3abe3medeHocTi
00'eKTaMM OXOPOHHM 3/10pOB's Ta iX cTaHoM. KibKicTb
Ta CKJIaJl 3aKJIajiB OXOPOHH 3/I0pPOB'SI B IMX 00’ €IHaH-
HSIX, pajiycu oOCIyroByBaHHS HAaCEJICHHS 3aKOHO/1aB-
YMMH JOKYMEHTaMH BCTaHOBJICHI HE B ITOBHIN Mipi Ta
NOTpeOyIOTh HAYKOBOrO OOIPYHTYyBaHHs. B monainb-
MUX JTOCTIHKCHHAX TUIAHYETHCS HAJATH BIAMOBITHI
TEOPETHUYHI OOTPYHTYBaHHS 3 BKa3aHUX MUTAHb.
CucreMa TUTSYHMX JKyBalIbHO-TIPODITAKTHIHIX
3aKialliB Ta KOMIUIEKCIB Mae iepapXidHy HoOyIoBY,

BMIIIYE MEPEXki MEPBHHHOTO, BTOPUHHOTO Ta TPETHH-
HOTO pIBHS MEIUYHOTO OOCIYrOBYBAaHHS JHUTSYOTO
HACEJICHHS, BXOJWUThH NI0 CKJAAy 3arajibHOi CHUCTEMHU
OXOpPOHHU 370pOB'ss YKpaiHM Ta pPO3MIIAIA€EThCS SK
MiJICUCTEMA IUTICHOT MICTOOYIIBHOT CHCTEMH PO3ILIa-
HyBaHb pI3HUX THIIB TIIOCENICHb. 3a3HAYCHWH IO-
CITHULBKAN TiAXiA CTPHsIE€ BUABICHHIO PI3HOMAHIT-
HOCTI 3B SI3KIB MIJK CKJIaJOBHMH €JIEMEHTAMH CUCTEMH
3 METOIO0 BH3HAUEHHS MOTEHIIITHUX MEeXaHi3MiB yIoC-
KOHAJICHHS apXiTeKTYpPHO-MiCTOOYNIBHUX pIilIEHb IH-
TAYNX 3aKJIATIB OXOPOHU 3I0pOB's. B momepenHix mo-
CIIJOKEHHSAX BUABJIEHI OCHOBHI BJIACTHBOCTI M CH-
CTEMHI O3HAKM CYKYNHOCTI JUTSYMX JIKYBaJIbHHX
3aKJIa/IiB, Cepe/l SKUX OCHOBHHMH €: IIUIICHICTB, SIK
03HaKa 0araToPiBHEBOTO i B3aEMOIIOB'SI3aHOTO MOEIHA-
HHS CKJIAJIOBUX CJICMCHTIB, SKa Yy BiJHOIICHHI MO
OTOYYIOUOTO CEPEIOBHIIA CIPUAMAETHCA 5K IILJIC;
BIIMEKOBaHICTh Ta BIJHOCHA aBTOHOMHICTD, SIKI J103-
BOJBIIOTH BCTAHOBUTH 3OBHIIIHI 1 BHYTpIINIHI MEXi
MiCTOOYIIBHOI CHCTEMH AWTSYHAX 3aKIaJiB OXOPOHHU
3IIOPOB'S; CTPYKTYPOBAHICTh, KA JOTIOMArae yrops-
KyBaTH MPOCTOPOBO-(DYHKITIOHATBHI 3B’SI3KH CKJIAI0-
BUX EJIEMEHTIB CHUCTEMH; BHYTPIIIHS B3a€MOJis, sKa
CIIPHSIE TIOCTYIIOBOCTI, YaCTKOBO CyMiCHOMY 200 aBTO-
HOMHOMY (YHKIIIOHYBaHHIO, (pOpPMYBaHHIO JUTIYMX
JIKYBaNbHO-TIPOQIIAKTHYHAX KOMIUIEKCIB y CKIai
MEIMYHKX 3aK/IaiB Pi3HUX THIIIB i piBHIB Oprasizarii
OXOPOHHM 3JI0POB's, @ TAKOK METUIHUX 00'€THAHB 3 pe-
aOUTiTalifHIMH Ta O3JOPOBYMMHU MEAWIHUMH 3aKiia-
JaMH; B3a€EMO3B'I30K 3 OTOUYYIOUHM apXiTeKTypHO-
MiCTOOYIIBHIM Ta MPHPOTHUM CEPEIOBHIICM, JIaH-
madTHO-pEeKpeamiifHiM MPOCTOPOM  MICBKUX ITOCe-
JICHb, CIICI[iaJli30BaHAMU Ta BHIIUMH MEIHYHIMUA
KIHIYHUMU HaBYaJIbHMMH 3aKjaJaMH, 1HHOBALIHHUM
BUPOOHHUIITBOM Ta HAYKOBUMH JOCITIKEHHSIMH, TPAHC-
MOPTHOI0 MEPEXEK Ta IHXEHEPHOK 1HPPACTPYKTY-
POI0; eMepKeHTHICTh (SIKiCHa cTpiOkomoaiOHa MeTa-
Mopdi3alisi CHCTEeMH OXOPOHM 30POB'S BHACIIJOK
CHHTE3Y HHU3KHU CKJIAJIOBUX €JICMEHTIB 3 HAPOPKCHHIM
HOBHX BIIACTHBOCTEH).

Cepen (akTopiB, sKi OKa3ylOTh BIUINB Ha JIH-
HaMiKy MiCTOOYIIBHOTO PO3BUTKY CHCTEMH IUTSTIHX
JKyBaJFHUX 3aKJIaJliB Ta KOMIUICKCIB, OCOOIHBE 3Ha-
YeHHS OTPUMYIOTH COIiaJIbHO-€KOHOMIYHi, JeMo-
rpadiuHi, MeIU4YHI Ta MICTOOYMIBHI YMHHUKH (op-
MYBaHHSI CHCTEMH, SKi HAaWOiJbIle BiJMOBINAIOTH CY-
YAaCHUM KOHIICTIIIIM PO3BUTKY OXOPOHH 3I0pOB'S B
oprasizarii MeIMYHUX IOCIYT B IPOTPECUBHUX CBITO-
BHX KpaiHax, a TAKOX mepeadavdaroTh TudepeHIiamiro i
HACTYIHICTh MEJIWYHUX 3aKIaJiB 3a piBHEM HaJlaHHS
MEIWYHOI TOMOMOTH HaceleHHIO. BCTaHOBJICHO, IO
JUHAMIYHHNA PO3BUTOK CHCTEMH JUTSYHX JIKyBaJTbHIX
3aKJIa/IiB Ta KOMIUICKCIB TIOBUHECH CIHpaTHCS Ha (ak-
THYHY 1 IPOTHO3HY OILIHKY JieMorpadiuyHoi CTpyKTypH
HACEJICHHS KpaiHW, TUHAMIKY 3aXBOPIOBAHOCTI, Perio-
HallbHI TNIPUPOJIHO-KIIMaTH4HI yYMOBH, BpPaxOBYBAaTH
€KOJIOTIYHUI CTaH OTOYYOUOro CEpeOBHINA Ta iH.
MicTOOYAiBHI YMOBH Ta YMHHHUKH. Exosoris Ta ii mo-
TEHIliaJl CYTTEBO BIUIMBAIOTH Ha BHOIp TEPHUTOPIi AJIs
PO3MIIIICHHS 3aKJIaJliB OXOPOHH 3J0POB'S, OCOOJHMBO
MIPU3HAYCHUX U OOCITyTOBYBaHHS TUTSIYOI BEPCTBU
HaCeJICHHS, CTBOPIOE YMOBH I OPMYyBaHHS 1 3a0€3-
Me4YeHHs KOM(QOPTHOTO JIIKYBAJILHOTO cepenopuia. Ha
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1[iif OCHOBI CaHITapHO-TIri€HIYHI BIACTUBOCTI Ta OKa3-
HUKHM TEPUTOPii HAcEJEHUX ITyHKTIB IIOBHHHI Bpaxo-
BYBaTHCh TIPY BH3HAYCHHI IUIAHYBaJbHUX OOMEXEHb
NPY PO3MIIIIEHHI 3aKJIa/liB OXOPOHHU 3/I10POB's.

[leporo naHKOIO B i€papXiyHid Ta MOCHTIJOBHIH
CHCTEMi OXOpPOHHU 3I0pOB'S YKpaiHH BHU3HAYCHO Me-
peXy 3aKialniB TEPBHHHOTO piBHA 3a0e3redeHHs
MEIUYHOIO JOTIOMOTOFO HACETICHHSI, PO3BUTOK SKUX MO-
BUHEH BiIOYBaTHCS Y HANPSMKY CTBOPEHHS pO3raiy-
JKEHOTO pO3MilIeHHs KabiHeTiB CiIMEHHUX JIiKapiB, aM-
Oymaropiii, MEIUYHUX Ta MIarHOCTUYHUX ILEHTPIB, 3
METOI0 OpraHizauii JIKyBaHHS HAacelleHHS, B TOMY
YHCIIi INTSYOT KaTeropii, Ha paHHIX CTaisIX XBOPOOH 1
3MEHIIEHHS KUIBKOCTI TOCTPUX CTaHIB MOTPEOyIOUYNX
rocmiTamizamii. B mociikeHHI BCTaHOBICHO, IO CY-
YacHI 3aKOpJOHHI MOJEJi Oprasizamii NEepBHHHOTO
PIBHSI MEAMYHOTO OOCIYrOBYBaHHS € OUIbII e()eKTHB-
HUMH Ta 0OYMOBIIIOIOTH HE TiJIbKU CTPYKTYPHIi 3MiHH B
MPUHIANAX JisUTBHOCTI BITYM3HSHOI OXOPOHH 370-
poB'S, a 1 MOTPeOYIOTh 3HAYHOTO MEPEOCMHUCICHHS
TUMIB, KUTBKOCTI, MiCIb 1 CIIOCOOIB PO3MIIICHHS
MEIUYHHUX 3aKaajiiB JaHoro piBHA. Iluramss om-
TUMI3AIl1 MepexXi 3aKIajiB IEPBUHHOTO PIBHI MEIUY-
HOI JIOTIOMOTM HE BpaxoBye jeMorpadiuxi ocoOmim-
BOCTI DI3HOMAHITTSI HAaceJeHHWX IYHKTIB YKpaiHu,
HEepiBHOMIpHE BUKOPUCTAHHS Ta HABAaHTAXKEHHS CIIPHU-
YUHSAETHCS ITHOPYBAHHSM 3POCTAlOUMX TOKa3HHKIB
HIJILHOCTI HACENEHHS, SIKi 3HAXOIATHECS B 3aJEKHOCTI
BiZl MicI pO3TallyBaHHS B CTPYKTYPI PO3IIAHYBaHb.
Le#t acnekT Bkaszye Ha mMoTpedy 3acTOCyBaHHS Iude-
PEHIIHOBaHMX PO3PaXyHKOBUX IMOKA3HUKIB JUIS PI3HUX
paiioHIB MICHKUX ITOCEJICHb Ta CTBOPCHHS HA Iil Oc-
HOBI THYYKOI MepeXi 3aKJIa/liB OXOPOHHU 37IOPOB'S TIep-
BHHHOTO DPIBHSI MEJUYHOTO 3a0€3Me4eHHs 3 JUHAMId-
HOIO TUIaHYBaJIbHOIO CTPYKTYpoto. HoBa koHmernis pe-
(opMyBaHHS ~ HalllOHAJIBHOI  CHUCTEMH  OXOpPOHH
310pOB'st YKpaiHu 0OYMOBIIOE PsiJi IPUHIIUIIOBUX TO-
JIOXKEHb, SIKI HOTPeOYyIOTh 3MIHEHHS apXiTEeKTYpHO-
MicTOOYIBHOTO MiXO/y Ha IUISIXY MOJIepHi3alii i orl-
TUMi3amil  (QYHKIIOHYFOUOro 3 paafHCBKHX 4YaciB
dhorny MequuHUX 00'eKTiB. [IpiopUTETHIM HAIIPSIMOM
pedopMyBaHHSI BU3HAUYEHO CTBOPEHHS MOTYXXHOI Me-
PEeXi MepBUHHOTO PiBHS HAJAAHHS MEINYHOI JOTIOMOTH
HACeJICHHIO 3 METOI0 3HATTS HaJIMIpHOTO HaBaHTa-
JKEHHSI 3 JIIKapeHb, SIKi TpaJWIiHHO B Hallii Jepskasi
BiZlirpaBajil KJIIOYOBY pOJIb B MIATPUMIN 3H0POB'S
Hamii. B yMmoBax BiACYTHOCTI HaJEXHOTO piBHA
(hinancyBaHHS chepu OXOPOHH 370pOB'S 3 OOKY Aep-
KaBH, C(OPMOBAHOI PUHKOBOI €KOHOMIKH i 3HAYHOTO
BITYM3HAHOTO JIOCBiTy OpraHi3amii IpUBaTHUX MEIHY-
HUX TPAaKTHK, JOUIJBHO IIPH peopraHizaiii MmepBHH-
HOTO PiBHS MEJUYHOTO OOCIyrOBYBaHHS 320X0YYBaTH
NPUBATHUX 1HBECTOPIB 1 BPaXxOByBaTH L€l IOTEHINaN
IpHu aHajiizi i (opMyBaHHI TEPUTOPIaILHOTO PO3ILIa-
HYBaHHSI.

HactymauM KpokoM NOBMHHA BiOyTHCH OII-
TUMI3aLisl JIiKapHIHOTO (POHIY Ta KiJBKOCTI JiKapHs-
HHUX JIDKOK, K OCHOBHHX ITOKa3HUKIiB MOTY)KHOCTI Ta
e(eKTHBHOCTI POOOTH METUYHOTO 3aKJIaay BTOPHH-
HOTO pIiBHA HaJaHHSI MEIWYHUX Tochyr. Pedop-
MyBaHHS JIiKapeHb MIOBUHHO OyTH TOB'SI3aHO 3 CKOPO-
YeHHSIM JIKOK B CTallioHapi, BBEACHHIM KaTeropii iH-
TEHCUBHOTO JIIKYBaHHS TOCTPHUX CTaHIB, PO3ILINPEHHIM

MIPAaKTHUKK aMOyJIaATOPHOTO JIKYBaHHS B YMOBax J€H-
HOTO cTanioHapy Ta iH. OKkpeMa yBara i OCHOBHHH aK-
LEHT Y NOAAJIBIIOMY IIPOBEJCHHI JAHOTO OCIIIKEHHS
Oyne 3po0JicHO Ha THUTAaHHI JIKBiAAIii HagMipHOT
crienianizanii BITYM3HSIHMX JIIKapeHb, IX KiJbKapazo-
BOTO IyONIOBaHHSI Ha ONHIM TepuTOpii, MO B CBOIO
4epry 3HAYHO TiABUIIYye (iHAHCOBI BHUTpPATH Ha
(yHKIIOHYBaHHS, EKCIUTyaTaIlil0 Ta OMaJeHH, OIIaTy
mpami, JiKyBaHHA HACENEHHS Ta 1H. HE 3aIHIIal0Yd
MOJKJIMBOCTI )11 OHOBJIEHHS 00J1a{HaHH, TEXHOJIOTIH,
peMoHTy. [HmIIMM muTaHHSIM mOAO0 pedOopMyBaHHS
JiKapHSHOI cucTeMH YKpaiHU € iHTerpaiis OCBITH,
HayKH Ta BUpOOHHIITBA 3 IPAKTUKOIO JIIKyBaHHSA. Y BIT-
YM3HSHUX JIIKApHSIX ChOTOJHI BiICYTHI YMOBH JUISl MO-
BHOIIIHHOTO TIPOBEACHHS BKAa3aHUX IIPOLECIB — HE Ma€
HaBYAJIBHUX Ta JICKIIHHUX ayJUTOPiH, 3B'A3KIB (Bi3y-
AIBHUX a00 IHTEPaKTUBHUX) ONEpAaIlifHUX 3 HaBYAJIb-
HUM KJIAacOM, JOCIIIHUIBKUX Jiaboparopiii, koHbe-
peHI-3aiiB, 6i0TI0TEK Ta BiIEOTEK, pO3AATAJICHD Ta iH.
npumMiness. OTe NepCcleKTHBHUM BHABISIETHCS CTBO-
PCHHS KOOTIEPOBAHMX Ta OJIOKOBAHMX KOMIUIEKCIB IIPO-
(eciitHOI MeOUYHOI OCBITH, BHIIMX MCIWYHHUX HaB-
YampHUX 3aKJIaiB, aKageMii, IHCTHTYTIB, HayKOBHX
nmabopaTopiifi Ta IEHTPIB 3 JOCHIKEHHS HOBITHIX
JIIKApChKHUX 3aCO0IB Ta TEXHOJIOTIH 3 Oararornpodiib-
HUMH JIIKAPHSIMH.

VYkpalHChKi 3aKOHOA@BYi Ta MPOTPaMHi JOKY-
MEHTH 3aCBIUYyOTh, 1[0 BCI CKJIAJOBI JJAHKH BITYH3HSI-
HOI 3arajbHOI CHCTEMH OXOPOHH 310pOB's pedopmy-
I0ThCS Y HANIPSIMKY YJOCKOHAJICHHS IEPBUHHOTO PiBHS
MEIMYHOTO  OOCIYrOBYBaHHS,  apXiTEKTypHO-Ma-
TepiadbHOI 0a3W, B3a€MOJIi Ta MOCIITOBHOCTI Pi3HUX
THUIIIB JTIKYBaJTbHO-IPO(ITAKTHYHHX 3aKJIa/IiB, IHTETpa-
1ii HayKOBO-OCBITHBOI Tairy3i B JIKapHSIHY CHCTEMY
U1t opMyBaHHS c(epr OXOPOHH 3/10POB'S SIK TOTYXK-
HOT CKJIaJI0BOi 3arajbHOrO COLIaIbHOTO 3a0e3eueHHs
HacesieHHs1 Haiol kpaiHu. OHUM 3 HalWOLIbLI TOTEH-
[IHKX 1 J1€BUX KPOKIB B JAHOMY HAMPSIMKY MOJE CITy-
TyBaTH pO3NOYATHI IHTErpauiiHuil polec y BUTIISI
(hopMyBaHHS TEPUTOPIATLHUX TOCHITAILHUX OKPYTIB 3
METOI0 IiJBHIICHHS €(QEeKTUBHOCTI POOOTH CHUCTEMH
OXOPOHH 3JI0POB'S, TIOCHJIEHHSIM PpOJIi MICLIEBHX Op-
TaHIB CaMOBPSIyBaHHS y PO3BUTKY MEIMYHOTO 3a0€3-
meveHHs HaceneHHs. OcoOnrBe 3HaYCHHA 1 ToTpeba B
opraHizauii TepUTOpiaIbHUX TOCHITAIbHUX OKPYTiB
BUHHMKAE Y CUIBCBKIM MICIIEBOCTI, Jie TpajWLiiHO B
VYkpaiHi HemocTaTHIH piBeHb MEIUYHOTO O00CIyro-
ByBaHHS. [lopsn 3 popMyBaHHAM TEPUTOPiaIEHUX TOC-
MTAIFHIX OKPYTiB JOLITHHUM MOYKE BUSBHTHCH BIIPO-
BaPKEHHS KJIACTEPHOI CUCTEMH OpTraHi3aii MegudHOl
JIOTIOMOTH, SIKa TIOB's3aHa 3 1HTErpaIie€l0 Ta Koore-
palti€ro 3aKiIaIiB OXOPOHH 3/I0POB'S sIK B Mexkax 00CITy-
TOBYBAaHHS pI3HHX BIKOBHX KaTEropii HacelleHHS,
crienianizanii Ta nmpoginiB, Tak i B MeXax B3aeMOJIl
MDK DIBHSAMHM MEIMYHOTO OOCIYrOBYBaHHS Ta 3 iH-
OIMMH CJIEMEHTAMHU  COIiaJIbHO-€KOHOMIYHOI cdepu
HAIOi Iep>KaBHU Ta IHIIMX KpaiH CBITY.

B Mexax aHanizy HOPMAaTHBHUX NHTaHb pPO3-
MIIIIEHHS 3aKJIajiB OXOPOHH 370POB'SI B MICBKHX Ta B
CUTBCBKHX TIOCEJICHHSX, BUSBICHI 3ayBa)KEHHS MIONO
THITIB MEAMYHUX 3aKJIaJiB Ta iX BiJHECEHHS JIO PiBHIB
MEINYHOTO 00CITyTrOBYBaHHS, IO MOXE CIIyTYBaTH IIe-
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PEeIyMOBOIO JJIsl BCTAHOBJICHHS DPajiyciB Ta HOTYX-
HOCTI B OOCIIyrOByBaHHI HacesJieHHs. Y MicTax J0
MIKpPOpPafOHHOTO PIiBHS MEAWYHOTO OOCITyrOoBYBaHHS
MOBHMHHI BXOJWUTH KOMITAKTHI THITH 3aKJIaJiB MCPBUH-
HOTO MEMYHOTO PiBHsI 00CIyroByBaHHs (aMOynaTopii,
KaOiHeTH ciMeHHHX JikapiB abo iX TpyIyBaHb y BHU-
TS0 HeBETHKUX MEIWYHHUX IIEHTPIB, Jaboparopiit i
JIarHOCTUYHUX IIEHTPIB), KUTBKICTh, HOTYXKHICTB 1 pO3-
MIpH SIKFX 3HaXOISTHCS B 3AJICXKHOCTI BiJ ITapaMeTpiB
MiKpopaiioHy. B jkuTioBOMYy palioHi IOIIBHO pPO3-

MIIIyBaTH KPYIHI 3aKIagW OXOPOHH  3JIOpPOB'S
MEePIOANYHOTO XapaKTepy BUKOPUCTAHHS, Cepesl IKUX:
NEepBHHHA  JIaHKa  MEIUYHOTO  OOCIyroBYyBaHHS

(momikmiHiKa, MIarHOCTHYHUN LEHTP, MEIUYHI IIeH-
Tpu), OararompodinbHa JiKapHS BTOPUHHOTO PiBHS
MEIUYHOTO OOCIYroBYBaHHS, MiACTAaHIIS EKCTPEHOI
MEIUYHOI JOMOMOTH, TOJOTOBH OyAMHOK 3 TEpHUHA-
TaIbHAM LEHTPOM, OynwHKH-iHTepHaTH (32
cnemianizaimiero). Ha piBHI IDIaHYBambHOTO palioHY
cilif mependadaTH OpraHi3aliio JiKapHi EKCTpPeHOl
MEIWYHOI JOTOMOTH, peaOlTiTalliifHuX LeHTpiB (3a
CHemiai3ali€ro), XocIica, JJiKapeHb TPETHHHOTO PiBHS
MEIUYHOTO0 OOCIYyroByBaHHS, B TOMY YHCII JHUTIYOL
crieliamizanii, sKi 3a XapakTepoM BUKOPHCTAHHSI
BIJTHOCSITBCS JI0 CIi30MYHOTO YU YHIKAILHOTO METHY-
HOrO O0OCIyroByBaHHs. PiBeHb IJIaHYBaJILHOI 30HU
MOJKE BKJIFOYATH PO3MIIIICHHS BUCOKOCIICITiali30BaHUX
JIKapeHb TPETUHHOTO PIBHSA MEIUYHOIO O00CIyro-
BYBAaHHS, O3[OPOBYI 3aKIaiy, a TaKo>XK IHHOBAIlifHI
KIIHIYHI 3aKJIaa, sSKi TOEIHYIOTH BHINY MEIUYHY
OCBITYy, HAYKy 1 BUPOOHHIITBO, JiarHOCTYBaHHSA, JIiKY-
BaHHS Ta pealbiTiTaliio B MeXaX OTHOTO JIIKYBaTbHOTO
KOMIUIEKCY.
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ACIIEKTHU 3AITPOBAI’KEHHSI HOBUX ®OPM HABUAHHSA CTYAEHTIB-APXITEKTOPIB Y
3AKJAJIAX BUIIIOI OCBITH YKPATHU

Kovalska G.L.,

Institute of Innovation Education KNUBA
Biber S.G.

Institute of Innovation Education KNUBA

ASPECTS OF THE APPLICATION OF NEW FORMS OF STUDENTS-ARCHITECTURAL STUDY IN
UKRAINE'S HIGHER EDUCATION SCHOOL

Anomauin

Y cmammi posensioaromucs nepedymosu cmeopents Hogux Qopm HAGUAHHSA CIYOEHMIG-APXimeKmopie y 3a-
Kaadax euwoi oceimu Yrkpainu, 30Kpema 3akoH00ag4e niotpyHmsi, Cy4acHi menoenyii, 3apyoischutl 0ocsio 3anpo-
6A0JICEHHSL 3A0YHOTL, 6eUIPHLOI Ma OUCMAHYILHOT hopm HasUaHHS. Bucsimuiowmscs no3umueHi acnekmu, npo-
OIeMHI CMOPOHU, 6CMAHOBTIOIOMbCSL HEOOXIOHI YMOBU MA 0OMENCEHHS W0OO0 GNPOBAOICCHHS AIbIMEPHAMUBHUX
@opm HasuanHs 011 CMyOeHmis — apXimeKmopis.

Abstract

The article deals with the preconditions for the creation of new forms of training of students-architects in
institutions of higher education of Ukraine, in particular, the legislative background, modern tendencies, foreign
experience of introduction of correspondence, evening and distance learning forms. Positive aspects, problem
sides are highlighted, necessary conditions and restrictions are imposed on the implementation of alternative

forms of study for students - architects.

Kniouoei cnosa: oucmanyitine Hagyanus, OYHA, 3A0YHA, 6EYIPHS (POPMA HABUAHMS, SUWLA APXIMEKMYPHA

ocgima, cmyoenm — apximexKmop, iHmepaKmueHicmb.

Key words: distance learning, full-time, part-time, evening form of education, higher architectural education,

student - architect, interactivity.

Mera pocaimkenns. [lepen ocBiTHIM mporiecom
B YKpaiHi OCTaHHIM 4acOM MOCTAIOTh PillICHHS 3aBAaHb
MiABUIICHHS SKOCTI BUMIOl ocBitd y BH3. T'omoBHOIO
IULTIO0 cTae 3a0e3NedyeHHs JOCTYIHOCTI OCBITHIX ITO-
CJIYT [UITXOM OHOBJICHHS 3MICTy HaBYaJbHUX IMCIH-
IUTIH Ta METOIB HaBYaHHsI Ta peaji3allis KOHIISTIii
IHIWBiAyami3allii HaBuYaHHs, K€ MOXe 3/[IHCHIOBATHCS
y MPOJIOBXK XKHUTTs. Ha ChOromHi 3anpoBajKeHHs 3204-
HOTO Ta JWCTaHIiitHOTO HaB4aHHA y BH3 BBaxaeTncs
HaWMEePCIEeKTUBHININM HIISIXOM, 32 JOTOMOTOI0 SIKOTO
MOJKJIMBO IHIBHJKO IOCSTTH 3a3HaueHHX Mited. Tomy
noTpedye po3MIsiAy Ta BUPIMIEHHS MpoOsieMa MOXKIIH-
BOCTI 3aIIpOBa/KEHHSI 3a09HOI Ta IUCTaHLIHHOT popMHU
HaBYaHHS MalOyTHIX apXiTEKTOpiB.

OcHoBHuii mMartepiag. OcTaHHIM YacoM Teope-
THUYHI, METOJIOJIOTIYHI Ta MPAKTH4HI MUTAHHS 3aIpo-
BaJDKEHHsI TUCTaHIiitHOrO HaBuaHHs y BH3 VYkpainu
CTAJIM TIPEIMETOM PO3TISAY 0araThoX JOCHTIIKEHD SK
BITYM3HSHUX, TaK i 3apyODKHUX HAyKOBIIB Ta Tiema-
roriB: B. }O. buxos, I. M. I6parimos, b. 1. lllyHeBuu,

I1. B. Credanenko, 1. Kiran, . Moppuc, I1. Maiiep,
€. C. Ilonar, A. B. Xyropcekuii Ta iHmmn. Y kpaiHax
€Bpormn Ta CHIA gucraHmiiiHe HaBYAaHHS — ILIKOM
albTepHAaTHBHA (hopMa OTpHUMaHHS BHINOI OCBITH, pe-
3yJIbTaTOM SIKOT € OTPHMaHHS TIOBHOIIIHHOTO JTUIIIIOMa,
B SIKOMY IHOJi HaBiTh HE BKa3ye€ThCA, IO I BHIIA
OCBITa OTpUMYBaJiacs caMe JWCTaHIIWHO, ajKe Ipo-
rpaMd MiATOTOBKH CTYJACHTIB OYHMX (opM Ta au-
CTaHIINHHOI ()OPMH MOBHICTIO 30iralOTHCS.

3rigHo i3 3akoHOM Ykpainu «[Ipo Buimy ocBiTy»
(Bim 01.07.2014 Ne 1556-VII) maBuaHHs y 3akiamax
BUIIOT OCBITH 37[IHCHIOETHCS 32 TAKUMH (POPMaAMHU:

1) ouHa (neHHa, Be4ipHA);

2) 3a04Ha (OUCTaHIINHHA).

®opMHu HaBUAHHS MOXXYTh ITOEJHYBATHUCS.

Yuponosx necstupid B YKpaini copmyBanach
MIOTY>HA apXITEKTypHa BHIIA ILIKOJIA, SIKA 3aI04aTKO-
BaHa Ha MpodecioHani3aMi BUKJIaaqiB, 3HATHOMY TPaK-
TUYHOMY, TEOPETHIHOMY, METOIUIHOMY 1 HAYKOBOMY
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JOCBii, Tpaauuisx HaBuaHHs. TpaauuiiiHa apxiTek-
TypHa BHIIA OCBiTa mepeidavyac OYyHEe HABYAHHS IS
CTYZICHTIB, SIKi OTPUMAIOTh OCBITY PiBHs OakajaBpa i
MaricTpa apXiTeKTypH. AJye Cy4acHHH PO3BHUTOK iH-
(opMaliiHUX TEXHOJOTIH, PUTM JKUTTS, HOCHJICHHS
MDKHapOAHUAX BiTHOCHH, TpaHc(opMallii B 3aKOHO-
MaBdif 0a3i IOCTYMOBO BHOCSTH KOPEKTUBH B YCi
cdepu KUTTENISUTBHOCTI, 1, 0€3yMOBHO, B OCBITHI IIpO-
necu. Tak, B ocTaHHI poKH B YKpaiHi 3’ IBHIIHICA HOBI
(hopmu HaBuaHHA apXiTeKkTOpiB. CTYACHTH, SIKi HaBYa-
IOTBCSL HA MaricTpa apXiTeKTypH, MalOTh MOXIIUBICTb
obupartu BedipHIO (hOpMYy HaBUaHHSI.

Jpyra BuIlla OCBiTa mepeadayae MOXKIMBICTh 3a-
04yHOT ()OpMHU HaBYAHHS. 3a3BUYall Taki CTYJEHTH - L&
JocBimueHi ¢axiBui OyaiBenbHOI ramysi. Jeski 3 HUX
BXK€ MalOTh 3HAYHMH JIOCBI POOOTH B apXiTEKTypHHX
MaiicTepHsX, OyIiBEIbHUX KOMIIAHISX, JAM3aWH-
CTYHisIX, B yCTAaHOBax YIPAaBIiHHA apXiTEKTypH i
MicToOynyBaHHs. He 3amkmm 0azoBa BHIIA OCBiTa
CHiBIaga€e 3 MOJABIION CPEePOro NisTBHOCTI JIIOIMHH.
CryzneHTH, SKi HABYAIOThCS 3209HO, MOXKYTh CYMIIIIaTH
OTpPHUMaHHS BHUINOI OCBITH apXiTEKTOpa 3 OCHOBHOIO
npodeciiiHo misuTbHICTIO. [[OBOMI YacTo CTYJICHTHU-
MaricTpu 3a04HO1 (hopMH — 11e OaKanaBpy apxiTeKTypH,
SIKi TICJIE OYHOTO HABYAHHS HA apXiTEKTypHOMY (da-
KyJIbTETI BUPILININ [IPAIFOBATH 32 PaxoM 1 0THOYAaCHO
MPOJIOBXKYBAaTH 3a04YHE HAaBYaHHS B Maricrparypi. Y
bOMY € PsiJ| MO3UTHBHUX acnekTiB. [lo-nepume, mpak-
TH9HA (axoBa [iSUTBHICTH CIIPHSIE CTAHOBJICHHIO
CIpaBXHIX CIEIIalliCTiB, MO-ApYyre, TaKi CTYOCHTH i3
OLIBIIOI0 3aIIKABJIEHICTIO CTAaBIATHCS 110 HABYAHHIA,
TOMY III0O BOHH PO3yMIilOTh, IO HOBi 3HaHHA iM HE00-
X1JTHI IJ1S TIOAaNbII0l apXITeKTYPHOI AISUTEHOCTI.

CrynenTn-0akanaBpu 3a04HOI opMHu — Iie TIepe-
BO)XHO BHITYCKHUKHM KOJIIDKIB, SIKI Micyisi 4-piuHOrO
HaBYaHHS y KOJIEIKI € MOJIOJIIUMH CHELialiCTaMH 32
CHeLaJIbHICTIO «ApXiTeKTypa i MicToOymyBaHHs». Lli
CTYJIEHTH TaKOX NPAIIOIOTh B PI3HUX apXiTEKTYpHHUX
MPOEKTHHUX OIOPO 1 MalOTh MOKIIMBICTH CyMIIIATH TPO-
(heciitHy MiSUTBHICTB 3 MTOATBIIO OCBITOIO.

Takxum urHOM, 3209HA 1 BEUipHI (POPMH HABUAHHS
apXITeKTYpHIN CHEIiaJbHOCTI BXKE IHTErpOBaHi B HaB-
YaJbHUH MpoIIec Yy 3aKJ1aiaX BUILOI OCBITH. AJle, 3 Me-
TOIO HEJOMYIICHHS 3HIDKCHHS NPOQeciiHOrO piBHIA,
SKOTO B)KE JIOCATIIa BHIIA apXITEKTypHA IIKOJa
Ykpaiau, He00XiTHO YBa)KHO CTABUTHUCH JI0 HACTYITHUX
acrnekTiB. 3aouHa abo BeuipHs GpopMa OCBITH HE MOXKE
OyTH IepIIOI0 BHIIOI0 apXiTEeKTypHOIO OCBITOIO Yy CTY-
nenTa. CydacHUM 3aKOHOJJaBCTBOM TiepenoaueHa oara-
TopiBHeBa (opma BuUImOI ocBith. llepmmii piBeHb
BHUIIIOT apXiTEeKTYPHOI OCBITH, KU OTPHMYE CTYACHT,
Mae OyTH B ouHii popmi. TakuM nepimm piBHEM 0YHOT
OCBITH € «MOJOAIIMWHA OakanaBp» ab0 «MOJOIIIUI
CrewiasicT» apXiTeKTypHOI CIIeliajJIbHOCTI, Iicis ora-
HYBaHHS SIKOTO CTY/I€HT Ma€ MOXIJIMBICTb IIPOJIOBXHUTH
3a04YHE HaBYaHHs Ha PiBHI «OaKanaBpa» apXiTeKTypH.

BunyckHuKaMm mIKiI, 0 MalOTh Oa’KaHHS OTPH-
MaTH CIEILIaNbHICTh «ApXITEKTypa 1 MICTOOYIy-
BaHHsT», HEOOXITHO MPOUTH OYHY OCBITY Ha PiBHI «0a-
kanaBpay. [Ticis Takoi 6a30B0oi OCBITH CTYICHT MaTUME
MOJKITUBICTh TIPOJIOBKUTH CBOE€ HABYAHHS Yy 3a04HIN
a0o BevipHil MaricTpaTypi.

Y 2000 poui BuiioB Haka3 MiHicTepcTBa OCBITH
Ta Hayku Ykpainu «IIpo cTBopeHHs YkpaiHCBKOTO
LEeHTpY AucTaHUiiHOi ocBit» (7 ceprust 2000 p. Ne
293), OCHOBHMMHU 3aBJaHHSIMH SIKOTO €:

- po3poOKa KOHIICMIIT JUCTAHIIIHOT OCBITH B
VYxpaiHi;

- po3poOKa MpoeKTiB HOPMATUBHO-TIPaBOBOI 0a3n
(yHKIIOHYBaHHS TUCTAHIIITHOT OCBITH;

- po3poOKa Ta ampobarist 3ac00iB HaBYaIHHO-ME-
TOIMYHOTO 3a0€3MeUYeHHsT JUCTAHLIIMHOT OCBITH;

- BHPOOJICHHS MEXaHi3MYy BHUKOPHUCTAaHHS eIleK-
TPOHHUX Ta TEJIEKOMYHIKaIilfHUX 3ac00iB y peaiizarii
JIUCTaHIIMHOT OCBITH;

- TIPOBECHHS EKCIIEPTHOI pOOOTH 3 OLIHKH Op-
rafisanii JMCTAaHLIIAHOI OCBITH Ta 3ac00iB HABYAJILHO-
METOIUYHOT0 3a0e3MeUcHHS;

- KOOPIUHAIIIS TiSUTBHOCTI BUIIMX HABYAIbHHX 3a-
KmaaiB  YKpaiHM B HampsAMKy OpraHisamii Ta
301HCHEHHS TUCTAHIIIIHOT OCBITH;

- 3a0€3MeYCHHS IiIrOTOBKH, MEPeiaroTOBKA Ta
MiABUINEHHS KBamidikamii ¢paxiBLiB 3a TUCTAHIIIHOIO
¢dopmoro ocsitH [2].

VY 2004 pori 3aTBepmkeHo [TomoxkeHHs PO JH-
craHuiiHe HaBuyanHs (Haka3z MiHicTepcTBa OCBITH 1
Hayku Ykpaimu 21.01.2004 Ne 40), B sxoMmy nu-
CTaHIlilHe HABYaHHS TPAKTYETHCS 5K «IHIUBIIyai30-
BaHUIl TpOIIEC MEPEAaHHsA 1 3aCBOEHHS 3HAHb, YMIHb,
HaBHYOK 1 CITOCO0IB Mi3HABAIBLHOI JiJILHOCTI JIFOAUHH,
SIKIH BiZI0YBa€THCS 32 OIIOCEPEAKOBAHOI B3a€EMOIT BijI-
JaJCHUX OJWH BiJ OJHOTO YYacHHUKIB HAaBYaHHA Yy
CIIeliali30BaHOMY CEepe/IOBHII, K€ CTBOPEHE Ha OcC-
HOBI CyYacHUX IICHXOJIOTO-TIEIaroTigHNX Ta iHQOp-
MaIliifHO-KOMYHIKalliHIX TEXHOJOTIH. Y mporeci au-
CTaHIIHHOTO HABYAHHA BUKOPHUCTOBYIOTHCS JIU-
CTaHIIHI Kypcu — iHGOpMAaIiifHI TPONYKTH, SIKi €
JIOCTATHIMHU JIJIsl HABYaHHS 32 OKPEMUMH HaBYAIbHUMHU
quctnurutinamey [1].

OjiHi€l0 3 03HAK TUCTaHIIHHOTO HABYaHHS € HOT0
IHTEpaKTHBHICTh, SIKa MOXke OyTH 3a0e3redeHa came
BHCOKOSIKICHOKO 1H(pOpMaIiifHO-KOMYHIKAIII{HOIO Me-
peskero nepenadi naHux. Came iHTEpaKTHBHICTD ITEPea-
0ayae MOXXJIMBICTH TOCTIHHOTO KOHTaKTyBaHHSA 3
BUKJIaJla4eM-HACTABHIUKOM y pa3i HEpO3yMiHHS HaB-
YaJbHOTO MaTepiany, OTPUMAHHS SK 1HIMBITyaJIbHUX
on-line KoHCysbTamidi, Tak i y4acTb 3a JJOINOMOIOIO
Skype B KOJEKTHBHHX OOTOBOpPEHHSIX TOIIO. SIK
HACJIIJIOK, 3a0€3MeTy€eThCsl 1HANBIAYATBHAN TAXiJ A0
KOXHOTO JUCTAHIIIHHOTO CcTyAeHTa. MoXHa KOHCTaTy-
Batu, 1o Ui ykpaincbkux BH3 3a0e3nedenHs Ttakoi
IHTEPaKTUBHOCTI Ha TENEPIIIHIN Yac OB’ sI3aHO 3 yI0C-
KOHaJICHHSIM HOPMAaTHUBHO-NIPAaBOBOI 0as3u, sika IMO-
BUHHA CHPUITH PO3BUTKY AMCTAHIIHHOTO HaBYaHHS y
BH3 Ta oTprMaHHIO TOBHOLIHHOTO AMIUIOMY, @ TaKOX
3 ZIOCTaTHIM (piHAHCYBaHHSM.

B npaktumi apxiTekTypHOT BUIIOT CBITH B YKpaiHi
Ha CHOTOJIHI BiJICYTHs AMCTaHIiHA (opMa HaBYAHHS.
AuJe, BpaxOBYIOUHM Cy4acHi OCBITHI TEHJEHIIl, HEOO-
X1JTHO PO3TIISIIATH MOYJIMBOCTI BIIPOBAKCHHS TaKOl
(hopMHU HaBYAHHS 1 U apXITEKTYpHOI CHENiadbHOCTI.

Crennika HaBUaHHS apXiTEKTOPiB Ta, 0COOIMBO,
BUKJIQJaHHs TaKUX AUCLHILTIH, K apXiTEeKTypHE Ipo-
EKTYBaHHS, OCHOBHU JHU3aliHy apXITEKTYpHOTO Cepero-
BHUILA, I'PYNU 00pa30TBOPYMX AMCLMILIIH - PUCYHOK,
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JKMBOIIUC, CKYJBNTYpa, mnepeabadae OesnocepesHio
B32€EMOJIIIO CTYJICHTA 3 BUKJIA1a4eM, Ma€ IPOBOANUTHCH
B TICHOMY CIIJIKYBaHHI 1 KOHCYJIbTYBaHHI pOOOTH CTY-
JIEHTIB.

Ha tenepimniii 4ac, KOJIM TEXHIYHI MOXKJIUBOCTI
Ta PO3BUTOK CYYaCHUX KOMYHIKaIliil JO3BOJISIOTH CTBO-
PIOBaTH BipTyallbHi HaABUAIBHI CEpEIOBUINA, HABYAHHS
CTYACHTIB-apXiTeKTOPIiB MOXJIIMBO 3[IHICHIOBaTH B
OYHO-AHCTaHLIHHIN Qopmi. JucTaHmiiiHe HaBIaHHS Y
BH3 =e € pizHOBHIOM 200 BIOCKOHAJICHUM BapiaHTOM
3209HOTO, OCKUTBKH II€ HOBA, CaMOCTIiiHa, Iporpe-
cuBHa (popMa HaBYAHHSI, sIKa BOJIOJIE OUIBLIIMMH IO-
TEHIIIHHUMHU MOXIHBOCTsIMH. Chepa MOKIHUBOTO 3a-
CTOCYBaHHS TMCTAHLIIHOTO HAaBYaHHs CTYAEHTIB ap-
XITEKTOPIB TOCHThH IIMPOKA: B/l IUTICHOI MiATOTOBKU
(axiBIiB 10 OKpEeMHX KypciB Ta ()parMeHTiB AWIaK-
TUYHOTO 3a0e3MeYeHHs Mij Yyac pPi3HUX BUJIB 3aHSITh.
BrnpoBajkeHHST B HaBYaJbHUH Ipolec Takol ¢opmu
HaBYaHHS, 5K Bi/lco KOH(PEPEHIIis, T03BOIISE 3AIHCHUTH
CHIIKYBaHHS 3 YYHEM B PEXKUMIi KOHCynbTalii. Buko-
pucTaHHS iHpOPMAaNiHHO-KOMYHIKATHBHHX pPECypCiB
JO3BOJISIE CTYICHTY BiJCHUJIATH Pe3yJIbTATH BUKOHAHUX
3aBJlaHb Ha IepeBipKy BUKIaaavy. Bukinanayd Bucrymnae
SK KOHCYJIbTAQHT-HACTABHUK, SKHH 3HIHCHIOE METO-
JIUYHY Ta OpraHi3alliiHy J0TIOMOTY 3100yBauaM BHIIOT
OCBITH Y M€XXaX KOHKPETHOT TPOrpamMu AUCTAHIIHHOTO
HABYAHHS], a TAKOX PO3’SICHIOE BUKOHAHHS 1HIUBITY-
IBHO-TBOPYMX 3aBJIaHb y BUIJISAI TBOPYHMX ITPOCKTIB.

Po3pobka ymMOB opraHi3alii IUCTaHIIIHOTO HaB-
yaHHA (axiBliB 3 apxitektypu y BH3 0a3yerscs Ha
HACTYITHHUX KOHILENTYaJbHUX MOJIOKEHHSX:

— ypaxyBaHHS METH HaBYaHHA Ta MOTped 3100y-
BayYiB BHUIIOI OCBITH;

VIIK 728

— (QopMyBaHHS B TOIECi JAMCTAHIIHHOTO HaB-
YaHHsI JOCBIly TBOPYOI AiSUIBHOCT;

— 3a YMOBH 30UTBIIICHHS YaCTKH CAMOCTIHHOI po-
0OTH MpH NUCTAHIIHHOMY HABYaHHI HABYAJIbHHUUA Ma-
Tepial MOBUHEH OyTH aJlaliTOBaHUM;

— 3700yBavi BUIIOI OCBITH TOBHHHI BOJIOIITH
HABUYKAMH OpraHi3allii caMOCTifHOr0 HaBYaHHS,

— opradisalis IUCTaHIiitHOTO HaB4YaHHA y BH3
IPYHTYETBHCSI Ha OpraHizauii Mpo yKTUBHOT AisIbHOCTI
CTY/ICHTIB;

— IUIS OpraHi3amii IUCTAHIIHHOTO HABYAaHHS PO-
3pOOIISIOTHCS JUCTAHLIIHI KypCH AUCHUILTIH.

OuHoO-1uCTaHIiHHA (opMa TaKoX HEe MOXe OyTH
MIEPIIOI0 BUIIOIO apXiTEKTYPHOIO OCBITOIO y CTYJCHTA.
[Nepmmii piBeHb BUIIOT apXiTeKTypHOI OCBITH, KU OT-
pUMYE CTyIeHT, Ma€ OyTH B OUHIiH (opmi.
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FEATURES OF THE FORMATION OF MULTILEVEL HOUSING TAKING INTO ACCOUNT
ENERGY SAVING TECHNOLOGIES IN KAZAKHSTAN

Annomauus.

Cmameos nocesuiena anaiusy ocobennocmell 9Hepeoc6epe2aiou;ux MEeXHONO2UL 8 MHO20IMANCHOM HCUTTUUY -
HOM cmpoumenvcmee. B pabome 060cho6ana akmyaibHOCHb UCCAe008AHUS IHEP20IPPEKMUBHO20 CIMPOUMEeTb-
cmea 6 Kazaxcmane, packpvima ochosHas cheyugura snepeocoepezarowux mexronozuil. Ilpugedenvt memoowl u
CI’lOCO6bl 06ecnequuﬂ 94)¢€Kmu6‘H020 ycmpoﬁcmga U npaKkmu4ecKkoco UCnOoJIHeHusl 0603Ha’~leHHblx MexHoN02Ull.
Iepeyucnenvt ocHOBHbIE NPOOIEMDL, NPENAMCMBEYIOUUE Pealu3ayuy IHep2oIPGekmugnoco cmpoumenscmea. B
3aKIOYEHUU NOJIYYeHHble 0030pHble OaHHble 0000WEeHbl 8 OCHOBHbBIE 8bl800bL NO UCCAEO0B8AHUIO.

Abstract.

The article is devoted to the analysis of the features of energy-saving technologies in high-rise residential
construction. The paper substantiates the relevance of the study of energy-efficient construction in Kazakhstan
and reveals the main specifics of energy-saving technologies. Methods and ways for ensuring effective device and
practical implementation of the indicated technologies are presented. The main problems hindering the implemen-
tation of energy-efficient construction are listed. In conclusion, the obtained review data are summarized in the
main conclusions of the study.
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Most modern researchers note that energy-saving
technologies will become an integral part of the con-
struction industry [1]. The annual increase in electricity
prices makes the most pressing issue of improving the
energy efficiency of buildings and reducing energy
consumption. Due to the lack of energy, the main task
was to minimize heat loss in buildings [2]. Energy sav-
ing is of particular importance in cases of increasing the
scale of construction, that is, in high-rise construction.
In addition, the relevance of the work is determined by
the fact that the constant increase in requirements for
quality, safety, energy efficiency and environmental
friendliness in the area of multi-storey housing con-
struction also causes a corresponding increase in con-
struction costs due to the need to introduce new tech-
nologies, materials, and new requirements. As a result,
the cost of finished construction products increases sig-
nificantly.

One of the main goals of construction, solved with
the use of energy-efficient technologies in construction,
is to ensure effective thermal insulation of the building.
In turn, thermal insulation solves the following practi-
cal tasks. First, the increase in temperature comfort, in-
sulation and sound insulation of buildings and struc-
tures. Secondly, the fuel resources are saved directly
and the operating costs are reduced.

Also quite significant savings in fuel resources and
other energy resources in a multi-storey building that
has been commissioned can be achieved with the help
of some architectural and engineering solutions. This
system of energy efficiency is called passive. The main
constructive construction solutions for the construction
of passive systems include such elements as massive
thick walls, double or triple glazed windows and other
openings, thermal mass, effective thermal insulation, as
well as glazed summer rooms.

Summer premises in multi-storey buildings are not
only an addition to the apartment, they play an im-
portant role in the energy efficiency of the house. They
form an intermediate space between the apartment and
the street. Energy consumption for space heating also
depends on the temperature difference between indoor
and outdoor air. A study by Adam Turecki, a professor
at the Bialystok University of Technology, shows that
glazing of loggias and balconies saves about 6-7% of
energy [3]. That is an increase in the energy efficiency
of the building. This is a value, if we consider the loss
of heat through the walls to 15-20%.

A field survey of residential buildings in the city
of Warsaw, on Koleeva Street, confirms the trend of in-
creasing summer space (Fig. 1). It is worth noting that
in Kazakhstan the area of summer premises is calcu-
lated taking into account the reduction factors to the to-
tal price. For example, for the loggia the coefficient is
0.5, which uncritically affects the final cost of housing.

The maintenance of an energy-efficient multi-sto-
rey building includes not only insulation of building
structures with the help of heat-insulating materials, but
also specific engineering solutions for the heat supply
and ventilation system. For example, to ensure effec-
tive energy conservation in a building, various solu-
tions are applied related to engineering equipment,
which in this case is called active equipment [4].

These active energy-saving systems can include
engineering equipment that uses and converts the en-
ergy of renewable energy sources, such as for heating,
water supply and ventilation. It is common to refer to
such equipment solar panels and collectors, wind-pow-
ered generators, pumps that use the heat generated by
air ventilation systems, or heat generated from the
ground or groundwater, and the like.

In turn, the thermal insulation of a building nega-
tively affects the indoor climate and the well-being of
the residents, since the shell becomes a strong barrier
between the inside and the outside environment. Resi-
dential premises must be constantly ventilated. Airing

Figure 1. Examples of increasing the area of summer space in buildings on the Koleev street in Warsaw.

in winter with the opening of the window significantly
increases the heat loss of the building. The use of a me-
chanical ventilation system with heat recovery is one of
the solutions to ensure cost-effective energy use in
buildings [8,9].
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The mechanism of the supply and exhaust ventila-
tion system with heat recovery according to the scheme
in Figure 2 is as follows: the outside air, which is ap-
proximately -10 ° C, enters the supply air filter, where
it is further directed to the heat exchanger or the heat
exchanger, which forms the supply air through a heat
exchanger air, approximately + 20 ° C. And the reverse
process where, the exhaust air temperature is + 22 ° C,

EXHAUST

AIR FILTER “l

BYPASS wy

it enters the exhaust air filter and is transformed in the
heat exchanger into exhaust air, the temperature of
which is + 8 ° C, through the exhaust fan. This technol-
ogy provides an inflow of fresh heated air into the room
due to the heat of exhaust air, which saves up to 80%
of the loss of thermal energy due to recovery [7]. Thus,
the room will have fresh air and a favorable microcli-
mate.

. RECUPERATOR FRESH
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Figure 2. The scheme of the supply and exhaust ventilation system with heat recovery.

The supply and exhaust ventilation system com-
bined with heat recovery has become the preferred so-
lution to meet the requirements for improving indoor
air quality while reducing energy consumption in the
building. However, these systems are often simple heat
exchangers that cannot operate in an unbalanced mode.
As a result, unwanted heat conditioning can trigger sys-
tems operating during periods when energy recovery is
undesirable. Ventilation with heat recovery combined
with heat pumps is considered one of the solutions to
reduce energy consumption [10].

Figure 3 shows a heat pump tuned by heat recov-
ery ventilation, and figure 4 is shown without a connec-
tion. The air supplied by the heat pump enters the prem-
ises, and the exhaust air is directed to the heat ex-

changer, where it heats the outside air entering the heat

Exhaust Air Elec. Suppl.

to outside HRV Heater

<«~t—--
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Vent. Air from
outside

Zone
Thermostat
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pump. Then the air is heated or cooled by the heat pump
to the desired temperature, before being fed into the
room.

These home heating appliances are considered to
be one of the promising opportunities for energy-effi-
cient and low-carbon solutions for buildings and struc-
tures. However, sustainability is not always an integral
feature of all heat pumps. According to the life cycle
thinking approach, a direct assessment of environmen-
tal, economic and social aspects throughout the life cy-
cle is necessary to assess the full sustainability of the
technology [5]. There is a greater awareness of the rel-
atively higher costs at the investment stage in the case
of heating systems using heat pumps, with relatively
lower operating costs of these systems.
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Figure 3. Diagram of an air heat pump with a heat exchanger [10].
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Figure 4. Diagram of an air heat pump without a heat exchanger [10].

Based on the economic analysis of researchers, it
is obvious that, despite the high investment costs for the
installation of heat pumps, the cost of generating ther-
mal energy is much lower compared to coal, natural gas
and fuel oil [6]. The use of this technology saves about
70% of electricity for heating, which significantly af-
fects the energy efficiency of the building. However, a
barrier to the widespread use of heat pumps is undoubt-
edly a high investment cost and a long payback period.

To select the most optimal energy-saving solu-
tions, it is necessary to begin work on the analysis and
selection of solutions at the design stage of buildings.
For example, due to the choice of planning solution, in
which the optimal orientation of the building and the
most acceptable form is achieved, in particular, for pro-
tection against wind, distribution of solar lighting, in-
crease of heat-accumulating ability of enclosing exte-
rior structures of the building and so on.

A competent approach to making construction de-
cisions can be the following activities:

- energy audit, which is the calculation of the en-
ergy balances of the building;

- conducting thermal imaging analysis of building
envelopes, as well as their reconstruction;

- installation of systems for keeping records of wa-
ter consumption and thermal resources;

- installation of energy resource cost control sys-
tems;

- introduction of a system for regulating water
consumption and heat consumption.

Thus, it becomes obvious that the most effective
solution for energy saving of a multi-storey residential
building is the use of integrated solutions. Complex so-
lutions include both measures to improve the structural
elements of the building, as well as the use of energy-
efficient engineering systems.

Accordingly, it can be concluded that with the ob-
vious long-overdue relevance and urgent need, the con-
cept of energy-saving multi-storey construction is de-
layed and gradually finds recognition in Kazakhstan.
The relative cheapness of energy in the country in the
old days sometimes did not allow to feel the maximum
positive effect from the use of modern energy-saving
technologies, materials, as well as engineering and ar-
chitectural solutions in high-rise construction.

Therefore, today the problems of forming multi-
storey residential construction, taking into account en-
ergy efficiency in construction and energy conservation
in the operation of buildings and structures, become es-
pecially acute both within individual enterprises and
branches of the economy, and to the scale of the whole
country. Accordingly, there is no doubt that gradually
the problem of introducing energy-saving technologies
becomes a matter of national importance. Note that this
issue is of particular importance in the field of high-rise
residential construction.

At the level of the key task of the construction in-
dustry and at the level of government policy, the basic
principle of energy conservation is to ensure the possi-
bility, if necessary, to reduce the consumption of en-
ergy resources without causing damage to consumers
and without causing environmental damage to the en-
vironment. It should be noted here that such a policy is
carried out not only through the total saving of re-
sources, but through a competent and safe use of re-
sources.

In conclusion, it is worth noting that well-thought-
out decisions on the design of energy-efficient multi-
storey residential buildings will ensure a comfortable
life-support of the population and the rational con-
sumption of energy resources. Moreover, a competent
policy in the field of improving energy efficiency
through the use of energy-saving technologies is be-
coming a prerequisite for achieving economic growth,
improving the quality of life, and ensuring the country's
environmental safety.
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Summary

The paper deals with the role of distance learning in modern education.

Key words: education, distant learning

Distance learning (DL) is learning in which the
provision of the majority of educational material to the
learner and the bulk of interaction with the teacher are
carried out using modern information technologies: the
Internet, computer telecommunications, national and
cable television, multimedia, training systems. A dis-
tinctive feature of distance learning is to provide stu-
dents with the opportunity to obtain the required
knowledge themselves, using the advanced information
resources provided by modern information technolo-
gies. Information resources: databases and knowledge,
computer, including multimedia, training and control
systems, video and audio recordings, electronic librar-
ies along with traditional textbooks and teaching aids
create a unique learning environment accessible to a
wide audience. Conducting chats and forums, video
and television conferences, the possibility of frequent,
even daily, consultations with teachers through com-
puter communications make the interaction of students
with teachers much more intensive than with the tradi-
tional form of training. Distance education is a special,
perfect form combining elements of full-time, part-time
and extramural studies based on new information tech-
nologies and multimedia systems. Modern telecommu-
nications and electronic publications can overcome the
shortcomings of traditional forms of education, while
maintaining all their advantages. Distance learning em-
bodies all existing teaching methods and gives them a
qualitatively new level. It provides for a large number
of tasks designed for self-study, with the possibility of
organizing daily consultations. In the educational pro-
cess of DOs the following teaching aids are used: - print
publications; - electronic editions on external storage
media; - computer training systems in the usual and
multimedia versions; - audio educational materials; -
video educational materials; - laboratory remote work-
shops; - training programs; - database and knowledge
with remote access; - electronic libraries with remote
access; - didactic materials based on expert training
systems; - computer networks, - television broadcasts.
The central element of the distance learning system
(DLYS) is telecommunications and their transport base.
They use the necessary educational and teaching mate-
rials, feedback between the teacher and the student, ex-
change of management information within the DL sys-
tem, access to international information networks, as
well as for connecting foreign users to the ESS. Video
tapes are a unique tool for distance learning in virtually
any discipline. Large expenditures for replication are
not required, video recorders are widely used in all

countries. Video tapes are usually used as components
of a set of learning materials, partially replacing tradi-
tional lectures. Economically and technologically, e-
mail is a more efficient technology that can be used in
the learning process to transfer training courses and
provide trainee feedback with teachers. If students have
permanent access to a personal computer with a modem
and a telephone channel, e-mail will allow for a flexible
and flexible consultation process. Video conferencing
with the use of computer networks allow you to organ-
ize video communication with minimal cost. This type
of videoconferencing can be used for group workshops,
individual consultations. In addition to the transmission
of sound and video, computer conferences provide the
possibility of joint control of the image on a computer:
the creation of drawings and drawings at a distance,
transferring photographic and handwriting. The ad-
vantages of distance learning: Despite the large dis-
tances between teachers and students, communication
between them takes place interactively, in an intelligi-
ble and fascinating form; learning becomes mobile. The
learning process becomes interesting for the most lazy
students; the pulling power of the computer makes
them forget the difficulties of the questions; they ac-
tively and quickly try to cope with tasks in order to get
new ones as soon as possible; The opportunity to be-
come "known" to the whole world makes them criti-
cally evaluate their knowledge and capabilities; they
unwittingly improve, increase their knowledge, are ac-
customed to courage and independence in work. Learn-
ing becomes comprehensive and creative. To answer
one smallest question, it is generally not enough to use
textbooks alone. Often there is no ready answer in any
sources - you have to create it yourself, straining your
mental process. This is one of the greatest achievements
of modern pedagogical methodology. Characteristic
features of distance learning are: Flexibility. Trainees
generally do not attend regular classes in the form of
lectures and seminars, but work optimally, that is, at a
convenient time for themselves in a convenient place
and at a convenient pace, which is a great advantage for
most trainees. For admission from the student is usually
not required to pass any exam. The student can study as
much as he personally needs to master the subject and
get the necessary tests for the selected courses. Modu-
larity. The basis of DL programs is a modular principle.
Each individual course creates a holistic view of a par-
ticular subject area. This allows a set of independent
courses-modules to form a training program that meets
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individual or group (for example, for the staff of an in-
dividual company) needs. Cost effectiveness. The aver-
age assessment of world educational systems 50%
cheaper than traditional forms of education. The rela-
tively low cost of training is provided through the use
of more concentrated and unified content, the orienta-
tion of the DL technology to a large number of students,
as well as through more efficient use of existing train-
ing areas and technical facilities. The new role of the
teacher. It is entrusted with such functions as coordinat-
ing the cognitive process, adjusting the course taught,
advising on the preparation of an individual curriculum,
managing educational projects, etc. Asynchronous, as a
rule, the interaction of trainees and the teacher in the
DLS involves the exchange of messages by sending
them to the addresses of correspondents. This allows
you to analyze the incoming information and respond
to it at a convenient time for correspondents. Methods
of asynchronous interaction are electronic voicemail or
electronic computer networks. Specialized education
quality control. You can use remotely organized exams,
interviews, practical, course and design work, external
studies, computer intelligent testing systems as forms
of control. It should be especially emphasized that the
solution to the problem of quality control of DL, its

UDC 631.312.024

compliance with educational standards is of fundamen-
tal importance for the success of the entire DL system.
The academic recognition and rating of the courses of
DOs, the possibility of offsetting them through tradi-
tional educational institutions depends on the success
of its solution. Therefore, to exercise control in the
DLS, a unified system of state testing should be created.
The use of specialized technologies and learning tools.
Distance learning technology is a combination of meth-
ods, forms and means of interaction with a person in the
process of independent, but controlled development of
a certain volume by him. knowledge. Teaching technol-
ogy is built on the foundation of a certain content and
must comply with the requirements of its presentation.
The knowledge offered for training is submitted in spe-
cial courses and modules intended for pre-school edu-
cation and based on the educational standards existing
in the country, as well as in data and knowledge banks,
libraries, etc.
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MATHEMATICAL MODEL OF THE COMBINED AGRICULTURAL WORKING BODY

Abstract

The article is devoted to the scientific approach with the help of computer-aided design tools for modeling

the processes of interaction of tillage tools with soil. The article has an applied character, which is expressed in
the fact that the method of computer-aided design in Mathcad using software CAD COMPASS 3D has been used.
The analyses of expressions in the form of three-dimensional graphs are widely presented and their detailed review
is given, which can be used to perform the improvement of the design of units that perform the main treatment of
the soil with a turnover of a layer. As a result of the work done, there was obtained a combined plowshare with
additional flat-cutting working bodies, there was made a matrix of experiment planning, there was obtained a
graph of the dependence of the width grip of the flat-cutting razor on the speed of the arable unit. There were
substantiated the factors of influence on performance as a result of using the planning of the two-factor experiment
due to the orthogonal plan, there were determined the optimal settings of the operation modes of the plowshare.

Keywords: plow, soil, width of grip, pressure, quality of treatment, working body, energy efficiency, load,
mould board, working surface, experiment, quality.

In Kuban State Agrarian University at the de-
partment of "Processes and machines in agribusi-
ness" there were conducted the researches in the
field of basic tillage. A number of works is aimed
at improving this process, namely the development
of a set of additional working bodies for their in-
stallation on the existing structure of the plowshare
which leads to the advance of the process of basic

tillage with a turnover of the layer to improve the
quantitative and qualitative rates of this technolog-
ical operation. All processes of work of agricultural
machines are based on principles of mathematical
model construction, their theoretical checking up,
the inspection on laboratory stands and conducting
the full-scale field experiments. We propose to in-
stall a set of additional working bodies (Figurel) in
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the form of flat-cutting working bodies on each side
of the plowshare. This design will improve the
qualitative rates of the arable unit work, namely to
reduce the number of passages of agricultural ma-
chines on the field when it is preparing for sowing.

The works are conducted on the basis of pa-
tents of the RF Ne 2491807; 136275; 136674 which
allow to increase the turnover of the payer at mini-
mum expenses for energy. Researches were con-
ducted on the territory of Krasnodar region. The
choice of the tractor’s type is implemented proceed-
ing from the fact that we created the working arable
unit of the PLN-4-25 type and the tractor MTZ-80
of the class 1,5-2 tons was suitable for use due to
operational characteristics [1].

The design of Figure 1, where schematically the
plowshare (top view) is showed in Figure 1: In Figure

Flgure 2

2 - general view of the of a plowshare’s body; in Figure
3 - general view of the plowshare’s body in axonomet-
ric projection, Figure 3.

The plowshare contains the frame 1 determined
the plow body 2, each of one is consisted of bay 3,
plowshare 4, mouldboard 5 and regulated in height the
flat-cutting razor 6 which is installed on bar 3from the
side of field cut under the angle a= 15 - 45° to the
movement of the plowshare oppositely to the angle of
the slope of the plowshare and has a width, which is
equal to the width of the grip of one body of the plow-
share, such unit of flat-cutting razor gives the mirror re-
flection of the plowshare. The flat-cutting razor unit un-
der the angle o= 15 - 45° is conditioned that the work
of the flat-cutting razor installed in specified limits sup-
plies with optimal parameters of soil crumbling on
specified depth of processing [2].

Field crop lne

Figure 3

Figure 1 - Plow RU 2491807 C1

According to the patent figure 1, the plow RU
2491807 C1 was made as the laboratory model and
there were conducted its tests [3]. Such constructive
performance will allow to increase a degree of soil
crumbling due to its diffused processing on depth by
the main and additional working bodies depending on a
condition of soil and the predecessor, and also the de-
crease in traction resistance of a plow due to decrease
in pressure of a field board on a wall of a furrow [4].

The technical result is the reduction of steel intensity in
comparison with plowshares in which coulters are used.
There is a decrease in traction resistance and improve
the quality of tillage by reducing the quantitative and
qualitative rates of the plow body [5].

There was made the special installation on Figure
2 by means of which it was possible to make field tests
to carry out the laboratory and field researches.
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1 — frame of tractor; 2 — pendulum mount; 3 (BC) — load-bearing element of transition frame; 4 — primary meas-
uring reformer of force of equal resistance (cantilever beam) with tension resistors; 5 - bearings; 6 — controlled
support; 7 — lengthwise rods of tractor; 8 — central rod of tractor; 9 — hanged up unit with working bodies.
Figure 2 — Kinetic scheme of transition frame to the tractor MTZ

The present results are shown in the form of a
graph shown in Fig.1. The determination of factors
affecting the productivity and quality of processing.
When considering factors affecting the productivity
and quality of processing, their location in space
relative to each other and their geometric dimen-
sions were taken into account [6].

The analysis of continuous symmetric plans of
the second order showed that the maximum value
of the determinant of the information matrix is
achieved when the moments of the plan are equal
respectively [13].

For this purpose, the orthogonal symmetrical
plan (star points of which are equal +1). The influ-
ence of two factors was studied and there were fixed
their values at optimal levels. Factors, intervals and

levels of variation are presented in Table 1. Also,
according to this method, we conduct researches of
flat-cutting working organs. Thus, when consider-
ing factors affecting the productivity and quality of
processing, their location in space relative to each
other and their geometric dimensions were taken
into account. The analysis of continuous symmetric
plans of the second order showed that the maximum
value of the determinant of the information matrix
is achieved in the case when the moments of the
plan are respectively equal. For this purpose, there
was used the orthogonal symmetrical plan (the star
points of which is equal to + 1).

Table 1

Factors, intervals and levels of variation

Factors Coded designation Interval of variation _1Levels gf factorfl
Diameter mm. X1 150 0 150 300
Velocity of movement km/h. X2 2,7 534 | 8,05 | 10,76

The quality of treatment is affected by the speed
of movement and the diameter of the rotary working
body. The levels of factors were chosen so that their
optimal values, calculated theoretically or taking into
account the existing limitations fell into the center of
the variation interval. The maximum value for the first
factor x; was the width of grip of the flat-cutting razor
which is equal to Nmax = 300 mm and decreased to Nmin
= 0 mm, which corresponded to the variation interval
[71.

For the second factor x,, the speed of movement
of the arable unit kymax = 10.76 and decreased to Kymin =

V=13567 +0.965 =X, + 01093

where Y — productivity of plowshare under inter-
action 1 and 2 factors.

5.34, which corresponded to the range of variation.
There were chosen the ranges of variation and levels of
factors, the values of which are listed in Table 4.

The planning matrix is presented in Table 3. Ex-
periments were carried out according to the above-de-
scribed method. The order of the experiments was per-
formed according to the table of random numbers [8].
Average values of optimization parameters are pre-
sented in Table 4.

After mathematical processing of experimental
data, the following regression equations were obtained:

w
4y

— 2,159 = X7 — 3,603 = X2

=X, — 1238 = X, = (1)

Performing a canonical transformation and solv-
ing a system of linear equations, we find the coordi-
nates of the center of the response surface

X1=-0,05436, X»=-0.02451
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Substituting the found values x1, X, in equation (3)
we determine the value of the optimization parameter
in the center of the response surface.

Table 2
Matrix of planning in the optimization of performance of plowshare with flat-cutting working bodies.
traction re-
Ne experi- ) ) sistance
ment X0 X1 X2 X1 X2 X1X2 X1 X2 Y
kN.

1 +1 0 534 | 41 | +1 +1 +1 +1 13.1

2 +1 0 8.16 -1 +1 -1 +1 +1 14.37 L

3 +1 0 |1015| +1 -1 -1 +1 +1 15.73 o

4 +1 | 200 | 552 | -1 -1 +1 +1 +1 11.9

5 +1 | 200 | 839 | +1 0 0 +1 0 13.0 2

6 +1 | 200 [ 1061 | -1 0 0 +1 0 13.63 S

7 +1 | 300 | 5.65 0 +1 0 0 +1 11.1 =

8 +1 | 300 | 857 0 -1 0 0 +1 11.9 o
%
£5c

9 +1 | 300 | 1076 | O 0 0 0 0 12.5 EGE
€9
x5
i

The angle of rotation of the axes a is equal -6,27 ©
C and regression coefficients in the canonical form are
equal B = 9,22; By = 3,54:

Equation of regression in canonical form

Fio+13.534 =+9.22= XE — 354« X:: @)

Parabolas (Figure3). One of the coefficients of ca-
nonical equation is equal 0, the center of the figure is in
infinity. The surface of the response is a doubling in-
crease (crest). In this case we can place the beginning
of coordinates in any point (usually near the center of
the experiment) on the axis corresponding to insignifi-
cant canonical equation and to obtain the equation of
parabola [8]. For example, if B2 is equal to 0 and a new
center s', it is possible to get the equation of parabola

y-y, = By X% + B,X35, where B, — coefficient

determining the steepness of slope increase, e.g. in-

crease of optimization parameter in axis X2 . In prac-

tical tasks the center of the figure s often was moved off
the experiment and so one of the coefficients (B11 and
B2) is close to 0. In this case dependent on slope, the
surface of response will approximate either by station-
ary or double increase [9].

Substituting different values of the response Y of
the canonical equation (2) there was obtained a range
of conjugated isolines (Figure 3). The location of the
elements of the performance in the experiment resem-
bled the surface of the "ellipse" type. The center of the
experiment is in the redistribution of the experiment
area. Maximum efficiency in this case is when the
width of grip of flat-cutting razor is equal 190,54 mm
and speed of 6.15 km/h [10].

Figure 3 - Surface dependence of the width of grip of flat-cutting knife from speed of movement
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There was obtained the structure of the combined
share of a plowshare with additional flat-cutting work-
ing bodies.

The experiment of planning matrix has been com-
piled. There was obtained the graph of the dependence
of the width of grip of flat-cutting razor from speed
movement of the unit, from where it is seen that with
increasing ratio of the flat-cutting razor grip width, re-
ducing performance, and thus the deterioration of qual-
ity rates of work of the plowshare [11].

Factors of influence on productivity (width of grip
of a flat-cutting razor and speed of movement) are
proved. Using the planning of the two-factor experi-
ment on the orthogonal plan, the optimal parameters of
the modes of operation of the plowshare are deter-
mined. According to the obtained regression equation
according to the criterion of maximum productivity of
plowshare tillage, the center of the experiment is in the
redistribution of the experimental area, while the max-
imum productivity in this case will be at the width of
the grip of flat-cutting razor of 190.54 mm. and the
speed of movement of 6.15 km/h [12].
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AN OVERVIEW OF THE PYTHON PROGRAMMING LANGUAGE AND ITS LIBRARIES

Annomauusn

B oannoii cmamve paccmampusaromes 603MOMCHOCU U KpAMKUE XAPAKMEPUCTUKU A3bIKA NPOSPAMMUPO-
sanust Python u ezo 6ubnuomex. Ipugooumcs npumep pearuzayuu nPo2PAMMHO20 KOOd HA OAHHOM S3blKe Npo-

epaAMMUpPOBAHUSL.

Abstract This article discusses the features and brief characteristics of the Python programming language
and its libraries. An example of program code implementation in this programming language is given.

Knrouesvie cnosa: Python, ssvix npoecpammuposanus, Web-pazpabomrka.
Key words: Python, programming language, web-development.

B Hacrosiiee Bpems ¢ pa3BUTHEM CETEBBIX TEXHO-
Joru#i, riuobanbHas ceTh Internet crama wmcmonb3o-
BaThCSl B OYEHb MHOTHX 0OJACTsIX Hamel >xu3Hu. Bee
Goutbiie 1 OOJIBIIE JIFO/AEH TOJIB3YIOTCSI HHTEPHETOM, U
B CBSI3U C 3THM IIOSIBHJIOCH MHOXKECTBO TEXHOJIOTHH,
KOTOpBIE MPEAOCTaBIISIIOT BO3MOXKHOCTH CO3IAaHUS U
pazpabotku Web-npunoxenuid. OTHUM U3 TOMYJp-
HBIX SIBJISIETCS s13bIK NporpammupoBanust «Python» Ha
cpene PyCharm.

PyCharm — sto camas untemiekTyaipHas Python
IDE (Integrated Development Environment — Wure-
TPUPOBaHHAS Cpefa pa3pabOTKH) ¢ MOIHBIM HabOpOM
cpenctB g >PQPEKTHBHON pa3padOTKH Ha SI3BIKE
Python. BeimyckaeTcs B IByX BapuaHTax — OecIIaTHas
Bepcust PyCharm Community Edition u monnepsxuBa-
formas  Oonbiinii Habop Bo3MokHOCTeit PyCharm
Professional Edition. PyCharm BeimosHsieT MHCIEK-
MO0 KOJA «Ha JIETY», aBTOJIOTIOJHEHNUE, B TOM UHCIIE
OCHOBBIBasICh Ha MH(OPMAIIMH, TIOJIy4SHHON BO BpeMsi
UCIIOJIHEHHSI KOJIa, HABUTAIIMIO 110 KOy, 00ecrieuBaeT
MHOECTBO pe(haKTOPHHTOB.

IIpuBeneM CpaBHUTENBHBIM aHAJIU3 BO3MOXKHO-
cTel JaHHBIX Cpej:

Community Edition:

1. O6neruennas IDE s pazpaboTku Tonbko Ha
Python.

2. becruiatHas, ¢ OTKPBITHIM KOIOM, IO/ JIUIICH-
sueit Apache 2.

3. TloHmmarommuii KOHTEKCT pelaKkTop, OTJajl-
YHK, pehaKTOPUHTH, MHCTIEKInH, nHTerpanus ¢ VCS.

4. Haguraius 1o mpoekTy, MoJAep:KKa TeCTUPO-
BaHwMs, HacTpanBaeMblil Ul, ropsiune knasumm Vim.

Professional Edition:

1. TomnodyukmuonanpHas |DE mis pazpabotku
Ha Python, B ToM 4mcIte 111 MHOTOSI3BIYHBIX BEO-TIPH-
JIOKeHHUH ¢ hpeHMBOPKaAMH.

2. Tlomnepxka ¢peiimBopkoB Django, Flask,
Google App Engine, Pyramid, web2py.

3. Tlomnepskka si3pikoB JavaScript, CoffeeScript,
TypeScript, CSS, Cython u np.

4. Ynpanennas paspabotka, [lognepxka paOOTHI
¢ b1 u si3p1ka SQL.

5. OOHapyxeHHUe TyOIUPYIOMErocs Koia.

6. Juarpammser UML & SQLAIchemy.

7. Python Profiler [1].

JlaHHBIA  SI3BIK IIPOIPAMMUPOBAHUS  SIBJIAETCA
CPaBHHUTEIHLHO HEMOIOABIM s3BIKOM Jisi Web-paspa-
60T1kH, 3agymanHblii B 1980-oM, a peasinzoBaH Oimxe K
nessHocThIM. Ero aBtop, I'Buno BaH Poccym, xoren
ycoBepiieHcTBOBaTh s13bik «ABC» (ABC — umrnepa-
THBHBIN, IPOLIETyPHBIH, CTPYKTYPHBIH BEICOKOYPOBHE-
BBIH SI3BIK NTPOTPAMMHPOBAHUS OOIIEro Ha3HAYCHUS U
IDE), xoropblii uCroOnb30Baics s OOYYEHHs, HO
HMeI psiJ HeoCTaTKoB. B urore, mocie ponroii u npo-
JOJDKUTENBHON paboTsl PoccyMa momydmics BBICOKO-
ypoBHeBbI#, ckpunToBeii PL (PL — Procedural
Language), 6iaromaps yemy Web-paspaboTka momus-
JIaCh Ha HOBBII YPOBEHb.

Python mommepxuBaeT HECKOJIBKO CTHICH MPO-
rpamMupoBanus. OH He NPUHYXKIAeT pa3paboTdnka
NPUICPKUBATBCS ONpeNeNieHHo# mapaaurmel. Python
TIOJI/IEP’KUBAET 0OBEKTHO-OPUEHTUPOBAHHOE H TPOIIE-
JQypHOe nporpammupoBanue. CymiecTByeT M OrpaHH-
YeHHas MOAJIepIKKa (PYHKIIMOHAIBEHOTO IIPOrpaMMHUPO-
BaHMs. SI3bIK 00JanaeT YETKUM U MOCIIe0BaTEIbHBIM
CHHTaKCHCOM, pOJlyMaHHOH MO/JTYJIbHOCTBIO
U MaclTabupyeMOoCThIo, Oiarojaps 4eMy HCXOIHBIN
KOJI HAaMCaHHBIX Ha Python mporpamm sierko anraem.

OCHOBHBIM JIO3YHIOM J@HHOTO $I3bIKa IPOTrpaM-
MHPOBaHHS SIBISIETCS YATAEMOCTb, OHA HANPAMYIO
BIMSIET HA €ro PaclpoCTPaHCHHOCTH B Web-paspa-



https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%88%D1%82%D0%B0%D0%B1%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C
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6otke. Co3narenu caenanu OOJBIION yIIOp HE Ha MOIII-
HOCTH CaMOro KO/a, a Ha MPOJyKTUBHOCTU pa3padoT-
YHKOB, KOTOphIe ¢ HMM pabotator. Ha «mpenpornec-
cope» JIydIlle BCEro I0JIy4aeTcst KO, KOTOPBIH MOXET
NPOYMTATh JHUIIb €ro aBTop. [ paboThl B KOMaH/e
TaKOH ITOJXO0[ HE MOJOMUAET.

«Python» MCTIONB3YIOT MHOTHE NMPOTPAMMHUCTHI,
TaK Kak OH 3 (PEKTHBEH U UMeeT OOJBIION CITHCOK IIpe-
HMYILECTB, KOTOPBIE XapaKTEpH3YIOT paboOTy C 3TUM
S3BIKOM ITPOTPAMMHPOBAHN:

® IpocToTa s3bIKAa. Ero MOXXHO HCIIONB30BaTh
HE TOJBKO Kak B Web-pa3paboTke, HO U B 1F000#t Ipy-
ro# o0nacTy, rje CenuaIuCcThl He UMEIOT KaKHX-TH00
rIyOOKMX MMO3HAHHUU B IporpaMmMupoBaHuy. CaM CHH-
TaKCHC JJAHHOTO S3bIKa IPOI'PAaMMHUPOBAHUS CXOXK C
OOBIYHBIMM MAaTEMaTHYECKUMH OIEpalUsIMH, KOTOPbIE
HeE HecyT B cebe HUKAaKnX 0COOBIX CIIOKHOCTEH;

e pasHooOpasme peanmzannii. Camast n3BeCTHas
u KaHoHWYecKasg — 310 «CPython», peanmszamust Ha
«C». DTO 3HAYUT, YTO KOJI, HAITMCAHHBIA Ha HEM, T10JI-
HOCTBIO B3auMoJIeHcTByeT ¢ «Cy», 1 Onbamorexu 3Toro
A3bIKa TAKXKE MOXKHO TPUMEHSTH Ul peaan3anuu. To
JKE caMoe KacaeTcs U s3bIka «Javay, CyIIeCTBYeT U pe-
anu3anus Ha HeM — «Jythony. Takux nmpuMepoB Macca,
BILUIOTH /10 B3aumopeictBusi IlutoHa ¢ «Android» u
«1OSy»;

e mmpokoe pacrpocrpaHeHue. «Python» wc-
none3ytot gaxe Disney. CiaencreueM 3Toro (akra siB-
JsIeTCsl TO, YTO MHOTOE O HEM YXKe m3BecTHO. Kak
TOJBKO BBI CTAJIKUBACTECH C MPOOIEMOH IPH IIpOTrpam-
MHUpPOBaHHHU Ha Python, Totyac e MoxeTe 00paTHThCS
3a MOMOIIbI0O MHTEPHETE: CKOpee BCEero, Bally Ipo-
6neMy yxe KTo-To pemai. K Tomy xe, 115 pean3annu
MPaKTHYECKH JIFOOOTO MPOEKTa yXKEe CYIIECTBYIOT 3aro-
TOBKH, KOTOPbIE MOKHO IPUMEHHTB IS CeOsl;

e He Tpedyer komnmsinuu. «Python» — unTep-
NPETUPYEMBIH A3bIK, @ 3HAYUT, 3aMyCTUTh MPOTPaMMy
MOXHO Cpa3y Iocjie BHECCHHUS] U3MEHEHHH B ee daii.
3TO NPUBOJUT K TOMY, YTO JOPaOOTKa, IepepadoTKa U
OTJIaAKa IPOTrpPaMM IIPOMCXOANT HAaMHOTO OBICTpeEe,
YeM BO MHOTHX JIPYTHX SI3bIKaX.

PaccmMoTpum mpumep B peanm3anuM Koja Ha
Python «TekcroBsrii peraktop» (puc. 1, puc. 2), koto-
peiii co3man B rpaduueckoi Oumbmamorexe TKinter
(Tkinter — ato rpaduueckas OUOIHOTEKA, TO3BOJISIO-
as co3/aBaTh MPOrpaMMbl C OKOHHBIM HHTepQeii-
COM).

Ora 6ubsmoTeka siBiseTcs uHTepdeiicoMm K nomy-
JSIPHOMY SI3BIKY HPOrPaMMHUPOBAHUS U UHCTPYMEHTY
co3manus rpaduueckux mpunoxenuit tcl/tk. Tkinter,
Kak u tcl/tk, sBrsiercs kpoccmmathopmenHo# 6ubHo-
TEKOH W MOXET OBITh HMCMOJb30BaHA B OOJBIINHCTBE
pacupocTpaHEHHBIX OIIepaLIOHHBIX CHCTEM
(Windows, Linux, Mac OS X u mp.).

Tak kak TKinter sBisercst T0CTaTOYHO MPO3pay-
HBIM HHTEpdeticoM K tCl/tk, To OCHOBHBIM HCTOYHMKOM
uH(bOPMAIUH IS He€ SBITIOTCS Man-ctpanuiis tel/tk.
DTH cTpaHMIBI UMEIOTCA B Jr000# UnixX-cucreme (B
pasnene n win 3tk).

ITepebiM menoMm mpu pabore ¢ TKinter Heo6xo-
JIMMO CO371aTh TJIaBHOE (KOpHEBOE) OKHO (puc. 1), B KO-
TOPOM pa3MEIIAIOTCsl OCTaJbHBIE TpadUuecKue dJje-
MeHTbI — BHKeThl. CylecTByeT GoMbLIoi Habop BH-
JDKETOB Ha BCE CIIyyaW >KM3HHU: JJIsI BBOJA TEKCTa,
BBIBOJIa TEKCTA, BBIIAAIONIME MEeHIO U T.1. Cpenu Bu-
JDKETOB €CTh KHOIIKA, IPH HAXXaTHH HA KOTOPYIO MpPO-
UCXOIUT 3ajaHHoe coObiTHEe. HekoTopwle BHIKETHI
((ppeiimMbl) UCTIONB3YIOTCS OIS TPYIIUPOBKHA JPYTHX
BUJIDKETOB BHYTPH CE0sL.

Takxe B TKinter cymecTByeT Tpu CTaHAAPTHBIX
GM (Geometry Manager — MeHe)Kep TEOMETPHH), KO-
TOpBIC YIPABJISAIOT TpeMs pasmeineHusMu: «Gridy,
«Pack» n «Place». «Grid» nenuT Bce mpocTpaHCTBO BH-
JDKETa Ha SYeHKH, KOJIMYECTBO KOTOPBIX ONpPeessieTcs
nouepHumu Bumketamu. Cama srueiika UICHTH(HUIN-
pyeTcst 0 HOMepaM CTPOK M CTOJIOLIOB, a TaKXKe OHH
O0BEIUHSIOTCS, KaK U 110 TOPU3OHTANH, TaK U 110 BEp-
tukanu. «Packy» pacrosaraet BUIKETHI IPYT 3a IPYroM
Mo TOW Wi WHOU cropone. OHO MOJOHAET ISt Ooxee
MPOCTOrO CXEMHOro pacrojoxenus. «Place» ykasbl-
BaeT BHJDKETY Ha €r0 MECTO IPU HOMOIIH KOOPANHAT,
KakK B aOCOJIIOTHBIX, TaK M OTHOCHUTEJbHBIX 3HAYECHUS
00IIero OKHa.

[ToHsITHO, YTO YIS KOKAOTO UeaJIeH TOT yIpaB-
JISIFOLIMIA Pa3MEIeHUSIMH, T10JIb30BAThCS KOTOPBIM MO-
xeub B coBepuieHcTBe. OJTHAKO, €CIU 1EeJIbI0 CTaBUTh
co3jaHue HamOoJee aJeKBATHOTO KOAa, HEOOXOAUMO
YMETh HOJIB30BAThCS TPEMS METOJaMH M IPAMOTHO HX
KOMOWHHMpPOBaTb; HO HYXHO 3HAaTh OIHY Bellb,
YTO HEJb3s UCIIONB30BaTh JABa MEHEKepa BHYTPH OJ1-
HOT'O POJUTENHCKOTO OKHA.
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import tkinter
from tkinter.filedialog import asksaveasfile, askopenfile
from tkinter.messagebox import showerror

LE NAME = tkinter.HONE

def new file():

global FILE NRAME
FILE NRME = "Untitled"
text.delete('1.0', tkinter.END)

-

save_file():

data = text.get{'1.0', tkinter.END)
out = open(FILE NAME, 'w')
out.write (data)

out.close()

[ save_as():
out = asksaveasfile (mode='w', defaultextension='.txt')
data = text.get('1.0', tkinter.END)
try:
out.write{data.ratrip(})
except Exception:
showerror(message="0Omifka OpH coXpaHeHImd dafima")

f open file():
global FILE NAME
inp = askopenfile (mode="r")
if inp is None:
return
FILE NAME = inp.name

data = inp.read()
text.delete('1.0', tkinter.END)
text.insert('1.0', data)

Pucynok 1. Texcmoswiti peoakmop.

[del

root
root
root
root

TEXT
text

root
root

about_the_program():

root = tkinter.Tk()

root.title ("0 mporpauue”)

lab = tkinter.label(rocot,
text="Txt Editor \nBepcus 0.1 "
"\n05.01.2018 \nCopyright@2018 "
"\nBce mpaBa 3ammess "
"\n \nCeegeHma of yJacTHMEe NpOoeKTa: "
"\nByxapoe Timyp - PaspaSorumx "
"\nCrepmrramarx C# BamlV", font="Arial 12",
justify=tkinter.LEFT)

lab.pack()

= tkinter.Tk()

.title ("Txt Editor v0.1")
.minsize (width=400, height=400)
.maxsize (width=400, height=400)

= tkinter.Text (root, width=400, height=400)
.pack()

menuBar = tkinter.Menu(root)
fileMenu = tkinter.Menu(menuBar)
fileMenul = tkinter.Menu(menuBar)
fileMenul.add command(1abel="0 mporpammue", command=about the_program)
fileMenu.add command (1abel="HoBst gajin", command=new_file)
fileMenu.add command (label:
fileMenu.add command (lzbel="CoxpaHMTh", cormand=save_file)
fileMenu.add command (lzbel="CoxpamnTe kak", command=save as)
fileMenu.add separator()

fileMenu.add command(lzbel="Buxogp", ccommand=root.guit)
menuBar.add_cascade (label=
menuBar.add cascade (label="Crnpasxa", menu=fileMenul)

"OrxpuTh", command=open file)

arin”, menu=fileMenu)

.config(menu=menuBar)
.mainloop()

Cnucok ureparypsl

1. PyCharm — wuntemnexryamshas Python IDE

[DnmexTpoHHBII

https://jetbrains.ru/products/pycharm/ (mara o6parie-

aust: 10.02.2019).

pecypc].

Pucynok 2. Texcmosbiii pedaxmop

- URL:  [DnexTpoHHBIH

pecypc].

https://ru.wikipedia.org/wiki/Python

2. Kypc mo 6ubmmotexe TKinter si3pika Python

URL.:
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OIIEPAIIMOHHASI CUCTEMA FUCHSIA: BO3MOXHOCTH U NIEPCIIEKTHUBBI PA3BUTUS

Grigoriev D.Yu, Grubich T.Yu.
FSBEI HE Kuban SAU

OPERATIONAL SYSTEM FUCHSIA: OPPORTUNITIES AND DEVELOPMENT PROSPECTS

Annomauusn

B oannoui cmambse pacemampueaemcs Hoeds onepayuornas cucmema Ha pblHKe MOOUTIbHBIX npuﬂoofceHuﬁ -
Fuchsia. Hpeacmaeﬂeﬁ anaius pazeumus MOOUTIbHBIX Onepayuornsblx cucmem no OAHHbIM AHATUMUYECKUX
acenmceme. Hpoeeden 0630p 803MOJICHOCHEN HOBOU 0}’l€pa1/ﬂ/IOHHOZZ Cucmembsvl U pacCmompensbl nepcneKkmuebl ee

paszeumusl Ha pblHKe MO6uﬂbelx npuﬂoofcenuﬁ.
Abstract

This article discusses the new operating system in the market for mobile applications - Fuchsia. The analysis
of the development of mobile operating systems according to analytical agencies. A review of the capabilities of
the new operating system and the prospects for its development in the market of mobile applications.

Knrouesvie cnosa: mobunvhuvie npunodicenus, onepayuonnas cucmema, Android, 10S, Windows, Fuchsia.
Keywords: mobile applications, operating system, Android, 10S, Windows, Fuchsia.

Takoii kKpymHbIi MupoBoii IT-rurant kak Google
BCerJa CIaBWICSA JOMUHMPYIOUIEH, a Iie-T0 U arpec-
CHBHOW NOJIMTHKOI pa3pabOTKU CBOMX TEXHOJIOTHIl B
Pa3IMYHBIX IepeaoBhIX cdhepax. IMeHHO mo3ToMy, Io-
MHMO CO3JaHHUS KPYITHEHWIIETO TOMCKOBHKAa B MHpE,
KOMITaHUSI CYIIECTBEHHO Ipeycrella Ha pPBIHKE MO-
OWJIBHBIX YCTPOWCTB CO CBOEU OIEPAIMOHHON CH-
cTeMe.

Ha ceroausiinuii nenr Android — camas mory-
JsipHas MOOHMIIbHAS OTepallioHHast cucTeMa B mupe. Ha
e€ J0m0 BBIMAAAeT OKoJo 1,4 MIpA. NPOJAHHBIX
YCTPOMCTB, YTO COCTaBISAET OKOJIO 85% BCETO PhIHKA U
9TO, KaK MUHUMYM, BIle4aTisieT. 3a ayTh O6omnee 10 met
CYIIECTBOBaHUS «3€JeHOro podoTay OBUIO BBHIMYIIEHO
9 MOTHOICHHBIX HOMEPHBIX BEpCHii, IpeoOpa3oBaB-
LIMX €r0 U3 CKy4YHOH U OAHOTUITHOM, HO “eAMHOI” MO-
OMWITBHOHM TUIAT(GOPMBI B TIEPEIOBYI0 W MOIIHYIO 0azy
KaK IS pa3pad0TINKOB MOOHMIIBHEIX YCTPOMCTB, TaK U
JUTSL CTOPOHHHX Pa3padOTIHKOB.

Opnnako mpu Bcex mpeumyniectBax Android, Te
HEIOCTAaTKM, KOTOPBIMU OONajaeT cHUcTeMa, a TaKKe
KpyIHBIEe (DHMHAHCOBBIE MCKU (B CBS3HM C HCIIOJIB30Ba-
HHEM BUPTYaJbHOM Java-MamuHel, Ha 6a3e KOTOporo u
pabotaer cucrema) u BeiHyautn Google uckate anb-
TEepHATUBHBIE PELICHUS HA PHIHKE MOOMIBHBIX TajikKe-
ToB. M oHO Hanwtock. M ums aTomy perrenuto — Fuchsia
0sS.

Craructuka ot komnanuu NetMarketShare noka-
3bIBAaET, YTO NaJeHue M 0e3 TOro MHU3epHOH J0IHu
Windows-cMapT(OHOB NPOHCXOIUT MEIJICHHEEe, YeM
MHorue 1ymarot. B sHBape eé€ nomns cocrasnsna 1,48%,
a mocie depans yxe 1,41%. D10 o3Ha4aeT cman Ha
0,07%, 9T0 HEeNMb3s HAa3BaTh OOJIBIINM POBAIIOM, XOTS
pocT OB OBI IPEATIOYTUTENBHEE.

Kommanus Gartner ormaér Windows 0,3% mpo-
max u kK 2020 roxy nporrosupyet 0,1%, octambHBIE
yiayT Ha miatgopmelr Android u i0S. 3To mpoucxoauT
U ceifuac, NpuuéM yXoIaT He TONBKO M0JIb30BaTEIH, HO

U pa3pabOT4YMKU, KOTOPBIE HE BHUIST CMBICIA TEPATh
BpEMs1 paJii CTOJIb HE3HAUNTEIBHON ayIUTOPHH.
CeroaHs peIHOK MOOMJIBHBIX OIEPAllMOHHBIX CH-
CTeM TOJeNeH MeXIy TpeMs urpokamu: Apple (i0S),
Google (Android) u Microsoft (Windows). XoTst nomus
MIOCJIEIHEH OTepallMOHHON CHUCTEMbl M OYEHb Maia,
OHa BCE JXK€ BHYIIAET HAJASXKIbl, BEIb IOIyJISpHAs
panbme Blackberry yxe ocramace mo3amu. Ho Ha ca-
MOM JieJIe KOJIM4ecTBO anbrepHaTuBHBIX OC s Mo-
OUIIBHBIX YCTPOWCTB OOJIBINE M KaXKIBIN TOJX OHH Jie-
MOHCTPUPYIOT cBOM HapaboTku Ha Mobile World
Congress. Jto Jolla (Sailfish OS), Mozilla (Firefox
0OS) u Canonical (Ubuntu Touch). Jolla u Canonical ge-
JIAlOT CTaBKy Ha Linux-3HTYy3uacToB W rukoB, Mozilla
IIBITAETCSI 3aPEKOMEH/I0BATh ce0st Ha PHIHKAaX pa3BUBa-
IOMIMXCSl CTPAaH M HAJIAXKMBAET CBS3HM C ONEPATOPAMH.
KoneuHo, y>xe ceifuac HOHITHO, YTO HU OJJHA U3 HUX HE
cMoxert Tsarathes ¢ Apple, Google, Microsoft u Ha me-
pernen pelHKa B OyIyIieM Bpsil JIM MOXKHO HaJEAThCS,
HO JIbTEPHATHBHBIC ONEPAllMOHHbBIE CHCTEMbI BCE Ke
HY’KHBI 110 OJTHOH MPOCTOH MpHYHMHE: X OOJbIIas OT-
KPBITOCTh AaeT OoJjiee MINPOKHE BO3MOXKHOCTH ISl Ca-
MBIX 0€3yMHBIX IKCIIEPUMEHTOB. A Bellb UMEHHO TaKne
9KCIIEPUMEHTBI IBUTAIOT WHIYCTPHUIO BIIEPEI.
Briepsrie 0 HOBOI OC cTajo M3BECTHO B aBTyCTE
2016 rona, xorma CMU cooOIiuim 0 TAMHCTBEHHOM 3a-
IMUCH KOJOBOW 0a3bl, omyoiikoBanHoi B GitHub, ko-
TOpast SICHO Jajia NOHATh, yTo Google 3aHnMaeTcs pas-
paboTKOW HOBOIl ONEPAlIMOHHON CHCTEMBI 0] Ha3Ba-
nuem  «Fuchsia». Hecmorps Ha  oTcyrcTBHE
oumanbEHBIX OOBSBIECHUH, B X0/I€ TPOBEPKH KOJA B
3aIMCH CTAJI0 U3BECTHO O )EHOMEHAIBHBIX KPOCCILIaT-
(hopMEeHHBIX BO3MOXKHOCTSX HOBOM OC, MO3BOSFOIIHNX
eil paboTaTh Kak Ha MPHUBBIYHBIX HAM MOBCEIHEBHBIX
rapketax (cMapTOHBI, IUIAHIIETHI, CMApT-9achl H
T.J.), TAK U HA MEHEE BCTPEUAIOIIUXCSI, TAKHUX, KaK HH-
TEeJIEKTyalbHbIE HH()OPMALMOHHBIE CUCTEMBI JUIS aB-
TOMOOMJIEH, CBETO(QOPHI M UHTEPAKTUBHBIE JOCKH.
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B ormuune ot Android, B oCHOBE KOTOPO#t JTEKHUT
SAPO ONEPaLMOHHOM cucTeMbl LinuX, paboTaromiee Ha
BUpTyalIbHOH Java-mamuue, HoByio OC ot Google pas-
pabaThIBaIOT C HYJIS, B3SB B KAYECTBE OCHOBHI JIUIIb HE-
kotopsle TexHoioruu Little Kernel (meOGonpmias u
ObIcTpas oneparoOHHAsI CUCTEMA, CO3/IaHHAS TS «IeT-
kux» [oT meBaticoB) m Magenta (6oee MHOTO(MYHKIIN-
OHAJIbHAS CUCTEMa, HCTIOJIb3yeMasi Ha yCTpOIiCTBax Io-
MomrHee). Takum o0Opasom, Oxaromapsi HCIONB30Ba-
HUIO OTHX [OBYX mnozacucteMm, Fuchsia sBisercs
THOPHUIHON CHCTEMOIi, KOTopasi MOXKeT paboTaTs W Ha
IoT ycrpoiicTBax, n Ha coBpemeHHbIX [1K i renedo-
Hax.

OIHMM M3 CYIIECTBEHHBIX NMPEUMYIIECTB HOBOH
omepaoHHoit cuctemsl ot Google, kak oTMedanoch
yKe paHee, sBIseTCs €€ MOJHAas HEe3aBUCHMOCTh OT
S3bIKa MPOrpaMMHPOBaHUS Java, KOTOpPBIH MOMHMO
TOTO, YTO CIIOCOOCTBOBAJ CO3/AAHHIO KPYITHEHIIEH MO-
OMIIBHON CHCTEMBI, HAaBIEK, C JPYroil CTOPOHBI, Kydy
npobnem | T-TuranTy ¢ APyroit aMepuKaHCKOW KOPIIO-
pauwueii — Oracle.

Cam s3Ik OBIT pa3pabortad B 1991 rongy xomma-
Huel Sun Microsystems, KOTOpasi B CBOIO Oouepeiib HE
3asBJIsiIa a0COJIOTHBIX MpPaB Ha HCIOJb30BaHue Java,
TaK Kak OCHOBHOI1 JI0X0JI €if IPHHOCHUIIO JINIIEH3UPOBa-
HHE pellIeHUH Ha MOJTHOE COOTBETCTBUE BCEM CTaHIap-
TaMm si3bika. OIHAKO TOCiIe MOKYNKKA SUN IpYyroi Kpyr-
Hoit kommanueit Oracle, ko BTOpo# mepelia 3HaYM-
TEeNbHAsl YacTh aKTHUBOB, CBA3AaHHAS C TEXHOJIOTHSIMHU
Java. C Tex mop mocienoBanyu MHOTOYHCICHHbBIE HCKU
u cyneOHble Jiena, B XOA€ KOTOPBIX 3aTparuBajiCh
cpasy Tpu NpOOJIEeMBl: HapylIeHHE aBTOPCKOTO MpaBa
(ucnonp30BaHUE YYKOTO NMPOTPAMMHOTO KOJa), Hapy-
IIEHWEe TTATeHTHOT'O MpaBa (4acTh MPOTPaMMHBIX Hapa-
6oTok crenuanuctoB Sun Microsystems Oblin 3arma-
TEHTOBaHBI), a TakXe TpeOOBaHHE KOMIICHCAIIUU
yuiep6a KoMIaHuen Google. Bce sty BHemHue mnpo-
651emMbl, 6€3yCIOBHO, CTAIN OIPOMHON MPEANOCHUTKON
K CO3JJaHMI0 HOBOH OIIEPALlMOHHON CUCTEMBI.

Jpyrum TOCTOMHCTBOM HOBOW CHCTEMBI SIBIISIETCS
ee MacIITabupyeMocTh, a 3TO, B CBOIO O4epelb, TaET
BO3MOXKHOCTH Pa0OTaTh B OJJHOM CHCTEME Ha BCEX HC-
MOJIE3YEMBIX BaMH YCTPOHCTBAX B paMKax OJHOTO WH-
Tepdeiica ¢ He3HAUNTEIbHBIMI W3MEHEHHUSMH, YTO B
pasbl yCKOPSIET pereHne Kak OObIYHBIX TOBCEHEBHBIX
3aJa4, TaK ¥ y3KOCHeIMaTU3NPOBaHHBIX, I'lle paboTta B
OJTHOM «IKOCHCTEME» YCTPOHUCTB MPOCTO HEOOXOUMA.

Takke CTOMT OTMETHTh, 4TO paspaboTka Fuchsia
BeJieTcsl Ha 0a3e COBEPILIEHHO HOBOTO, CAMOCTOSITENILHO
HAIMCAHHOI'O sIpa, JHIIEHHOTO BCEX HEIOCTATKOB
Linux, ucrone3yemoro B Android, a 510, B CBOIO Oue-
pelb, HaMeKaeT HaM Ha OIPOMHBIE BO3MOXKHOCTH Ka-
CTOMM3AIIMH CUCTEMBI 110]1 KaXK/10€ OT/IEJILHOE YCTPOH-
CTBO.

KiroueBoit ocobennoctsio Fuchsia OS sBiusiercs
pabora B pexxume MHorozazadyHocTd. Ilonb3oBarenu
MOTYT paclojaratb Ha pabodeM cTojie cpasy He-
CKOJIbKO OKOH MPHJIOKEHHH, «CKIICUBAs» UX MEXKITY CO-
0olf, a 3aTeM MepeKITIYasCh MEXAy HUMHU IMOJIO0OHO
TOMY, KaK MBI IPEKITFOYAEMCsI MKy BKJIAJKAMH B JIIO-
O6oM Opaysepe.

[TpoekTupys HOBYIO cucTeMy, B Google pemrunu
OTKa3aTbCsl OT NPUBBIYHOW (ailioBo Monenu, wuc-
MOJIb3YeMO BO BCEX HBIHEIIHMX MOOWIBHBIX ILIaT-
(dopmax, B 1osib3y Mozaenu «CynHoCTb - ATeHT», B 0c-
HOBE KOTOPOM JIKHT IOJTHOE YIpPaBJIECHHE CUCTEMOM
Pa3IHYHBIME BCTPOCHHBIMH CEpBHCAMH (areHTaMM).
JlaHHBIE CEPBUCH B3aUMOICHCTBYIOT MEX Ty CO00I1 1Io-
CPEICTBOM T€HEPHUPOBAHIS M 00pabOTKU JIFOOBIX aH-
HBIX (CYIIHOCTEH), KOTOPBIMH OIIEpHPYET IOJIH30Ba-
Tenb. OTPOMHBIM IPEUMYIIECTBOM TaKoH Monenu Oy-
JIeT TO, YTO OHA, IOJOOHO CaMOOOYJarOIIeHCsS CUCTEME,
KOHTPOJIUPYS BCIO aKTHBHOCTH TOJIb30BATENSI IOCPE/I-
CTBOM areHTOB, OYZET BbIJaBaTh BJIaJEJbILly TOTO WIH
WHOTO yCTPOWCTBa HanboJiee peJeBaHTHBIA KOHTEHT.

OTaenbHOr0 BHUMaHMS 3aCTy)KUBAeT TECHasi MH-
Terpalys B CUCTEMY YK€ 3apEKOMEH/IOBABIIEro ceOs
rosnocoBoro nomomHuka Google Assistant. imeHHO
Onmaromaps TOMy, YTO JaHHBIH ACCHUCTEHT SBISIETCS
«IEHTPOM YHPABICHUS» APYTUX arcHTOB CHCTEMBI,
TI0JTb30BATENb YCTPOHCTBA C JIETKOCTBIO MOXKET yIIpaB-
JSTh KaK CYIIECTBYIOIIMMM, TaK M CO31aBaTh HOBBIC
KOMITOHEHTBI CHCTEMbI IOCPEICTBOM TOJIOCOBBIX KO-
maHl. COCTaBUTh HOBBIN MY3bIKaIbHBIN TUICUITHCT, Pe-
LIMTh KyJa CXOAWTh MO00EAaTh WM 3a0pOHHUPOBATH
HOMEp B BallleM JIFOOUMOM OTelle — BCE 3TO PEeIIaeTcst
Ternepb B HECKOJIBKO CEKYHJI, OJlarojjapsi TOMy, 4TO CH-
cTeMa, TIOCPEJICTBOM aHalIn3a BAalIMX JaHHBIX, JOCKO-
HaJIbHO 3HAET BCE O BaC M MOXET CAMOCTOSITEIBHO 3TO
BBINOJHATH 110 COOTBETCTBYIOIIEH KOMAaH/IE.

UYro kacaercst 00JaYHON TEXHOIOTHH, TO U €€ pe-
IM3alMI0 B KOMITAHMH DEIIWIN BBHIBECTH Ha HOBBIM
yposeHb. B Fuchsia o6mako ctaHeT He IPOCTO MECTOM
0oKara JaHHBIX, OHO IIPEBPATUTCS B CBA3YIOIIEE 3BEHO
st Beero. Cucrema oOnayHoro xpanenusi Ledger
obecrieynBaeT OBICTPYI0 CHHXPOHH3AIIMIO MEXIY
BCEMH BAIllUMH YCTPOWCTBAMH, PaOOTAOIINX B OJHOM
«9KOCUCTEME», MO3BOJISISI HE OECIIOKOMTHCS 32 YTEepIo
BAIlIMX AaHHBIX, 2 HAOOOPOT, OCTABATHCS BaM BCET/Ia «B
cetu». Bc€ 3TO NpoucxouT NpUMEpHO Tak - BbI 3aX0-
JuTe B CBOM akkayHT Google 1 Bce IPUIIOKEHHUS aBTO-
MaTHYeCKH COXPAHSIOT CBOE COCTOSHHE Ha BCEX
ycrpoiicTBax. Hanpumep, Bbl 3akpbiBaeTe Opaysep
Chrome Ha cBoeM cMapT(oHE, a 3aTeM 3aIyCKaeTe ero
Ha TIJIaHIIETe, ¥ OTKPBITHIE paHee BKJIAJAKH OCTArOTCS
HMMEHHO B TOM COCTOSIHUH, B KOTOPOM BBl X OCTaBHJIH.
CTOI/IT, KOHCYHO X€ OTMCTHUTB, UTO CTOJIb MOIIHAA TCX-
HOJIOTHS TIEPEHOCUMOCTH OyeT BechMa TpeboBaTeb-
HOH K Ka4Y€CTBY U CKOPOCTU HMHTEPHCT-COCIAUHCHMUA.
OnHAKO C TIOSBIICHUEM CETeH mAToro mokoseHus (5G)
1 9Ta npobJieMa CTAHOBUTCS BIIOJIHE pelaeMa.

Kaxk roBopuiochk yxe paHee, Oyaylas orneparu-
oHHOM cuctema oT Google 6asupyercs Ha HOBOM MHK-
posinpe cOOCTBEHHOH pPa3pabOTKH TI0J] Ha3BaHHEM
«Zircony. JlaHHOE SO OyAET UrpaTh POIIb «Cepuar»
CHCTEMBI, PpACIPEIEIIONIET0 PECypChl  CHCTEMBI
MEXAY OCTaJbHBIMH CHCTEMHBIMH KOMIIOHEHTaMu. B
KayecTBe sA3bIKa MporpaMmupoBanus B Fuchsia BeicTy-
muT Dart, KOTOPBIH TakKe SBISIETCS] COOCTBEHHOH pasz-
pabotkoit Google 1 MO3UITMOHUPYETCS KaK albTepHa-
tBa JavaScript. Bce 9To maét HaM MOHSTH, YTO HOBas
OIlEpallMOHHAs CHCTeMa OyJeT MaKCHMAaJIbHO 3allld-
II€Ha OT BMEIIATENIbCTBA U3BHE U OYAET JIMIIb OTIACTH
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JIOCTYIHA pa3pabdoTYMKaM JJIsl BBIIYCKa CBOMX 000JI0-
yek. Kpome TOro, Hu OJHO NPHIIOKEHHE CTOPOHHHX
pa3paboTYNKOB HEe OyAET UMETh MoCTyma K spy. M3
9TOTO CJEIYET, YTO MPU KKABIX HOBBIX OOHOBJICHHSAX
CHCTEMBI, YCTAaHOBJICHHBIE IPUIOKEHHS HE OYIyT KOH-
(IIMKTOBATH € OCTIEIHUMH, YTO JOBOJBHO YACTO 3aMe-
4aoch Ha ToH ke Android.

Ecnu roBoputh 0 pacipocTpaHEeHUU HOBOW omepa-
LIMOHHOM crucTeMsl, TO 31eck Google pemmna Bocmomns-
30BaTbCs TOM e CXEMOM, KaKo! NMpUIEepKHUBajach U B
Android — cuctema OyneT pacmpocTpaHsATbCS Oec-
wiaTHo. OnHAaKo 3a CU€T MOJIYNIBHON apXUTEKTYpBI
KoJla pa3pabdOTYMKH CMOTYT BHOCHUTH H3MEHEHUS
TOJIBKO B T€X y4acTKax, TJe 3TO HeoOXoaumo, Oe3 3a-
TparuBaHMsl CHCTEMHO BaXXHBIX 00BEKTOB. B Teopwuwy,
TaKOW NPHHIUII JIOJDKEH CIIOCOOCTBOBAaTh Oosiee orme-
paTUBHOMY OOHOBJIEHHIO CHCTEMBI pa3pabOTYNKaMU.

Ha naHHBIH MOMEHT M3BECTHO O JIBYX BapHaHTaX
uHTEepdeiica HoBoH cucrembl: «Armadilloy, mpenHa-
3HAYEHHOTO B OCHOBHOM IOJ MOOMJIBHBIE YCTPOMCTBA,
u «Capybaray, paspadoransoro st [1IK 1 HOyTOyKOB.
O6a BapmanTa pazpabotansr Ha Google Flutter SDK —
kpocc-margopmeHHoM SDK ¢ OTKPBITBIM HCXOIHBIM
KOJIOM, IOAJICp KUBAOIEeM paboTy Ha Pa3IMYHbIX OTle-
panmoHHbIX cucteMax Bpojae Android, i0S u Fuchsia.
CTOHT OTMETHTH, YTO Ha JaHHBIM MoMmeHT Flutter — sTo
MOKa CJUHCTBEHHBIH BapUaHT pa3pabOTKH MPHIIOKE-
HUH TI0/1 TPSIIYIIYIO ONEPAHOHHYIO CHCTEMY.

Yro Xe KacaeTcsl HeMOCPEACTBEHHO MHTep(eiica
— OH OyZeT MpeACTaBIATh COO0H HEKYI0 CHCTEMY Kap-
Touek. [Insi peHaepuHra BU3yalbHOM COCTaBIISIIOIIEH
OTBEYaeT CIeUUabHBIl ABMXOK Ha ocHoBe Vulkan
nox HaszBanueM «Escher», KoTopblil crenuannsupy-
eTcsi Ha IyOrHe W300pakeHHs U TeHsX. BerbiBaro-
e OKHA, YBEIOMJICHHS, KHOTIKH Y ITPOYUE DIIEMEHTBI
uHTepdeiica 3/1eCh HAKNIAABIBAIOTCS U 3aTEHSIOT JpYT
Jpyra, CJIOBHO MepeJi BAMH HE BUPTYaJbHblE 0OBEKTHI
Ha dKpaHe, a peaybHbIe.

B Armadillo He OyneT NpUBBIYHOTO YIS MTOJIB30-
BaTellsi MEHI0 M KHOIOK IPHJIOKECHUH, BMECTO HHUX
KITIOYEBYIO POJIb OyIeT UrpaTh BepTUKAIbHAS JICHTA, HA
KOTOpOi OYyAyT pacIoiiOKeHbl BCE YCTAHOBJICHHBIC
nporpammal. M mopsinok Oyner 3aBHCETh OT YacTOTHI
UCIIOJIB30BAHMS TOTO WIIH MHOTO MPUIIOKEHHSI.

YK 65.014.12

Wnrepdeiic Capybara Gosplie moxox Ha THOpHL
npuBbrgHOro Android ¢ «kapTOYHBIMY IH3AITHOM.

Tak e CTOMT OTAENBHO OTMETUTH TpadyUuecKH
JIBHKOK SCENiC, KOTOPBIH 3aHUMAETCsI MPOPUCOBKOM
BCEX CJIOEB, TEHEW U OTPaKEHHUH B PEKUME PEabHOTO
BPEMEHH, B OTIIMYHH OT BCEX CYIIECTBYIOIINX MOOHIIb-
HBIX IIAT(OPM, T STUM 3aHUMACTCS SMYIIATOP.

Kak zasBimster cama Google, yxe B Gumkaiimue
Tpu roma Fuchsia Gymer paboraTe Ha ycTpoicTBax
tuna Google Home, a erme gepe3 1Ba roja BIIOJIHE BO3-
MoxkHO 3ameHUT Android. CoBceM HETABHO TakKe I10-
siBuitach nHQopmanus, uro B Fuchsia Oyner peanuso-
BaHa MOJIHOLICHHAS MOJIEpIKKa MpritoskeHnid Android.
[Tpu sTOM, 3amyckaTbesi OHM OyIyT HE B IMYISITOPE,
KakK 3TO IPOUCXOAMT, Harmpumep, B Chrome OS, a B
TIOJTHOLIEHHOW cpene ucnoyHeHus: Android, BcTpoeH-
noii B Fuchsia. Ognako cTOMT OTMETHTBL, YTO, XOTS
Fuchsia B e€ TekyIieM COCTOSHUH U BBITIIANT CHMIIA-
TUYHO, B TUIaHE (YHKIMOHAIBHOCTH €H IPEICTOHUT
MPOWUTH €1 JOATUN MyTh.

YMHBIE ycTpoiicTBa BCE OoJbIie 3aIOIHSAIOT
Hallly XH3Hb, B TO kK€ BpeMs obierdas e€. [ omocoBsie
TIOMONIHUKH, UHTEPHET Bellel, HEeHPOHHbBIE CETH B 3a-
Jlayax oToOpa)KeHHsl PeJIeBaHTHOTO KOHTEHTa — KOTJa-
TO BCE 3TO OBUIO JMIIL HE0003pUMbIM OyayuuM. Ho
CEeroJiHsl — ATO peasibHOCTh. OJTHAKO BCE 3TO HE UMEET
3HaueHHs1 O€3 M0-HACTOSILIEMY «YMHOT0» UHTepdeiica
CHCTEeMBI. 1 1moxoe MMEHHO 3TO — WJealIbHOE BpeMs
IU1sL BBIXOJa HOBOTo Ipoxykta Google.
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NPOPANIUHI JAHHBIX U BO3MOKHOCTH SI3BIKA C++ IIPU PELHIEHUM 3AJIAY
MPO®ANJIUHT A

Grigoriev D.Yu, Grubich T.Yu.
FSBEI HE Kuban SAU

DATA PROFILE AND POSSIBILITY OF C ++ LANGUAGE FOR SOLVING PROFILING TASKS

Annomauusn

B oannoii cmamve paccmampueaemcs nowsamue npogpaviunea 0auHvlx, 8uosl npogaiiiunea. Ilposeden 00-
30p o3modichocmeit sizvika C++ npu peanuzayuu npogaviiunea oannvix. Onucansvl 03MONCHOCHU bubIUOMEKU

OpenCV sszvixa npoepammuposanusi C++.
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Abstract

This article discusses the concept of data profiling, types of profiling. A review of the features of the C ++
language in the implementation of data profiling was carried out. The possibilities of the library OpenCV pro-

gramming language C ++ are described.

Knrwuesvte cnosa: C++, npoghaiinune, oudbruomexu, OpenCvV, gosmoscnocmu A361Ka NPOSPAMMUPOBAHUSL.
Keywords: C ++, profiling, libraries, OpenCV, programming language features.

Ha cerommsmauii neHs B chepe aHATUTHIECKUX
TEXHOJIOTHH, a TaKkXKe pelIeHuil On3Hec-3a/1a4 OJHUM
u3 HamboJee paclpOCTPaHEHHBIX METOJOB NPOBEPKH
KauyecTBa JaHHBIX M BBIABJICHHs NpPOOJIEM SBISIETCS
npodaiinuar gaHHbIX. CaM 3TOT MPOLECC OCYIIECTRII-
€TCsl B aBTOMaTHYECKOM PEKUME B COOTBETCTBHUHU C 3a-
JITaHHBIM 3apaHee HEKUM CLieHapueM, KOTOPBIH B CBOIO
ouepeqb OCHOBAaH Ha aHaJIM3€ HAKOIUICHHOHN M3ydae-
Moii uHbopmarmu. B xome mpodaiiinHra, kak mpa-
BWJIO, TIPOBEPSIETCSl OTIEIBHO B3ATHI aTpHOYT pac-
CMaTpUBacMOr0 MCTOYHMKA JAaHHBIX Ha COOTBETCTBHUE
3aJaHHBIM KPUTEPHSIM M OTpaHHYeHUsIM. B ciydae
€CITM 3HAYCHUE ITapaMeTpa YAOBICTBOPSCT YCIOBHUIO
MPOBEPKH, TO ITH IaHHBIE COOTBETCTBYIOT OIIPEAEICH-
HOMY YPOBHIO KauecTBa. B oOparHOM ciyuae, mpous-
BOJUTCS IPUBEICHHE 3TUX [TapaMEeTPOB K COOTBETCTBY-
IOIIUM KPUTEPHSIM.

[To npuumHe TOTO, YTO B MpoLiecce npodaiinnHra,
Kak IpaBHJIO, OCYLIECTBIAETCS PadoTa ¢ OOJIBLINM KO-
JIMYECTBOM JIAaHHBIX, OJHUM U3 KIIIOYEBBIX KPUTEPUEB
BBIOOpA SI3BIKA TPOrPAaMMHUPOBAHMS SIBJISICTCS IMEHHO
€ro ckopocts. Mcxons u3 3T0ro0, Hanboee JOTHIHBIM
pemereM Oynet Beioop C++ B KadecTBe OCHOBHOTO
A3bIKa MporpaMMupoBanus. To, 4To genaer ero Hesa-
MEHHMBIM B JaHHOH cdepe — ObicTpas oOpaboTka
GousibIINX 00BEMOB JaHHBIX, JOCTUTACTCS BO MHOI'OM
€ro CTPOTOCTH M HAJHYUIO0 MHOXKECTBA OTPaHUYCHUH,
TaKUX Kak:

1) Cratuyeckast THIM3anKs. SI3bIKM TaKOTO THUIA
MPEOCTABIAIOT Oojiee 4ETKOE MOHMMaHHE TOTO, YTO
TaKO€ TUI JaHHBIX, 3a4€M OH HY>KEH 1 OT Yero 3aBUCHT.
Taxoke O6marozapst ’ToMy HOHSTHEE CTAHOBSTCSA TaKne
TEPMUHBI, KaK 00bsBICHHE, ONIPEAeIeHIE I HHUIHAIH-
3arus. Mcnone3zoBanue s3pika C++ 1aéT BO3MOXHOCTh
YBUZIETHh 3TO SBHO, YTO OYyIET ONArompusITHO CIIOCcO0-
CTBOBATh JAIbHEHIIEMY IOHUMaHUIO TOTO, KaK pado-
TAlOT 3TH MEXaHU3Mbl B JpYrux s3bikax. [lomumo
3TOTO ropas3zo JydIlle MOHUMAETCs pa3HUIA MEXIY Ta-
KMMH BEIIaMH Kak, OE33HAKOBHIE IENbIE M IIETIBIE CO
3HAKOM, YHCJIA IBOWHON U OJIMHAPHON TOUYHOCTH, CUM-
BOJI M1 CTPOKA H T.JI.

2) BBICOKOYpOBHEBBIE M HU3KOYPOBHEBEIE Cpe-
cTtBa. Mcrionp3oBaHme TaKUX CPENCTB, KaK yKa3aTeIn 1
JMHAMHYECKOE BBIAEICHHE NaMSTH, IO3BOJIIET II0-
HSTB, YTO TAaKoOe CTeK, Kyda, odepeap u T.A. [lomumo
9TOT0, Ha IPaKTUKE 3aKPEIUIeTCs] HOHUMaHNE KOHIETI-
MM aJIPECOB U a/IpeCcHOM apu(hMETHKH, a TaKKe TIOHHU-
MaHHE TOTO, YTO IaMATh HaJ0 BBIJIEIATH, OCBOOOX-
JlaTh, TIOTOMY YTO OHa He OECKOHeYHas, 4TO CyIe-
CTBYIOT yT€UKH HaMsTH. OTHENbHO CTOMT OTMETHUTH
JIOBOJIBHO IIPOCTOM MEXaHU3M Iepefjaud 3Ha4€HUH 110
CCBUIKE, 3HAUCHHIO, YKA3aTeNI0 U EPEHOC 0OBEKTa.

3) Peamuzanus OOIl. OgHUM W3 MPEUMYIIECTB
C++ siBisieTcst peann3anusi 00bEKTHO-OPUEHTHPOBAH-

HOH napaJurMbl IPOrpaMMHUpPOBAHUS B €€ YUCTOM IIPO-
siBIeHUU. YETKO pasrpaHUdYeHHbIE YPOBHU JIOCTyNa K
YWICHaM KJacca, BO3MOXKHOCTh MHOXKECTBEHHOTO
HacJIeJOBaHMs M JUHAMHYECKUH MOJIMMOP(U3M Ja0T
BO3MOXXHOCTH OBICTPO YCBOUTH OCHOBHBIE KOHIICIIINU
OOII (abcTpakius, HAcICIOBaHHWE, WHKAMCYIAUS U
noaumMopdusm). B nanpHelimemM, OCHOBBIBAsACh Ha 9THX
3HaHMsX, ocBoeHue npyrux OOII s3p1koB Oyner 3ana-
yell Kyna jerde. Heo0XoauMoCTh KOHTPOJISL pECypCOB,
3aXBaT MX B KOHCTPYKTOpE M OCBOOOXKIEHHE B Je-
CTPYKTOpE TaKkKe CIIocoOCTBYIOT OoJee TITyOOKOMY Mo~
Humanuio OOIL.

[Tpumenenne npodaiarHra onpaBIaHHO U B CH-
Tyalysx, CBI3aHHBIX C MEXJIMYHOCTHBIMH B3aHMOOT-
HOLICHUAMH. Takue METOIUKHU II03BOJIAIOT BBIIBUTH
CKPBITHIE MOTHBBI, OTIPEACIHUTD JI0Kb, IIPABMIIBHO U3Y-
YaeMblil 00BEKT 0e3 MPUMEHEHHs MCHXO0JIOTHYECKOTO
tectupoBanus. [loaroroBka B obiacTu mpodaiinnHra
SIBJISIETCSI TAaK)Ke 0053aTeIbHON AJIsl COTPY/AHUKOB CIIe-
LUAIBHBIX CIYy)X0, KOTOPBIM HEOOXOAUMO yMeTh
OBICTPO OLICHWUTH YEJIOBEKA, €r0 OCOOCHHOCTH, CHIIb-
HBIE U cllabble CTOPOHBI, a TAK)KE NMOHUMATh, YE€TO OT
HEro MOKHO OXHIATh B 3KCTPEMAILHON MIIM CTPECCo-
BOM CUTyaluu.

Crenmaiuctel 1Mo MpoQaiInHry UMEIOTCSI W B
KaXXJIOM MEXIyHapOJHOM ad3poIopTe, B UYaCTHOCTH,
HamboJiee U3BECTEH JenapTaMeHT mpodaiirnara a’spo-
nopra uMeHu ben-I'ypuona B Mspaune, oTkyna sra
TEXHOJIOTHSI B IIOCIIEICTBHHM pPACHpPOCTPaHMIACH Ha
JpyTHE a3POTIOPTHL.

CerogHs mpeanpHHUMATEd U MEHEIKEphl Bce
Ooupllle MHTEpECYIOTCS NpodalIMHIOM M JlaXe He-
penKo BBOIAT B INTAT KOMMEPUYECKNX KOMIAHUH cIe-
LUAJIBHYIO0 JOJDKHOCTH «mpodaitiep». Takue crienua-
JIICTHI TOMOTAIOT B BEICHUH [IEPETOBOPOB: OHU OLIEHH-
BAalOT BBICKAa3aHHBIE KOHTPAreHTOM HAaMEpPEeHHs M HX
JIOCTOBEPHOCTb, YTO MO3BOJISIET TON-MEHEKEPAM U
COOCTBEHHHKaM KOMIIAaHMH 3aKII0YaTh BBITOJHEIC
CHIETIKH.

[Mpodaitmuar mompa3aensoT Ha HECKOIbKO BH-
JIOB:

1. Kpumunanmuctnaecknii. OCHOBHOM ero 3a1auyeit
ABJISIETCS IOJTOTOBKA IICHXOJIOTHYIECKOTO IIOPTpeTa
(omucanust 6a30BBIX YepT XapakTepa, TUMA JUYHOCTH,
BO3MOJKHBIX IICUXHUECKHX OTKJIOHEHU) 4eI0BeKa, M0-
JI03p€BAaEMOTr0 B COBEPIIEHUN CEPUU NpecTyniIeHuil. B
90% ciy4aeB 3TO MaHbsKH H yOouidnel. [lomoOHBIE OT-
nenbl coznanbl pu MBJ Poccuiickoit denepauuu,
ObP B CIIA u 1p.

2. Ilpogaitnuur B cdhepe nndopmannoHHoi 6e3-
OITaCHOCTH aHANM3HUPYET KaJPOBBIE PUCKH M YTPO3BI
BBIXOIa KOMMEPUYECKN Ba)XXKHON MH(OpManuu 3a mepu-
METp KOMITAHUH, a TAKXKE U3y4aeT JIOSUIbHOCTb COTPYA-
HHUKOB KOMITAaHWH K yCTAHOBICHHOMY PEXXHUMY MOJIHUTHK
Ub.




30 TECHNICAL SCIENCE / «COLLOAUIUM=JOURNAL »# 3(27).2019

3. Anrureppopuctuueckuil. Mcnons3yercs amns
IpPEJOTBPALIECHUs TEPPOPUCTUUECKUX YIrpo3, 3axBaTa
3aJI0)KHUKOB, OCOOEHHO B MECTax MacCOBOTO CKOILIe-
Hus moaed. CrenuanucTsl B 00JaCTH aHTUTEPPOPHU-
CTHYecKoro npodailiiHra MOHUTOPST OOCTaHOBKY B
X0JIe MacCOBBIX MEPOIPUATUH, BBISBIAL U HEUTpaM-
3ysl IOTCHIMAIIBHO OIACHBIX YYaCTHHKOB.

4. Apmanmonssiii. Ilo3Bonster obOecrnednTs 0O€3-
ONaCHOCTh aBHAINEPEIICTOB I TpaxiaaH. s 3Toro
CHETHANHUCTAMH TI0 Mpodailinary pa3paboTaHBI anro-
PHUTMBI HAOMIOJEHNUS, OCMOTpa M ONpoca IS JIHII, KO-
TOpBIE IPOXOAST TOCMOTP MEepe BBIIETOM. DTO MO3BO-
JISIeT BBIABUTH NOTEHIMANBHO ONACHBIX NMACCaKUPOB U
MCKITIOYUTH TIONaJaHue Ha OOPT 3alpelleHHBIX K Iepe-
BO3Y BEILECTB.

5. HayuHo-uccnenoBatenbckuii npogaiauHr —
OBICTpO pa3BHUBaIOLIEEeCS HAYYHOE HAIpaBJIeHUE, KOTO-
poe TOCTOSHHO IOTIOJIHSETCS COBPEMEHHBIMU Hayd-
HBIMH T€OpHAMH U pakTamMu. boibioe KonnaecTBo uc-
CJICZIOBAHUH TOCBSIICHO TEXHOJOTHSIM CUHTHIBAHUS
SMOLMM ¥ AMCTAaHUMOHHOM AETEKIMH JKU. brnaromaps
3TOMY, CETOJHS MHCTPYMEHTHI MPpOo(aiInHra HCIoib-
3YIOTCSI HE TOJILKO COTPYIHHKAMHU CIIEICITYXK0, HO U Jie-
napTaMeHTaMy 0e30MacHOCTH KOMMEPYECKUX OpraHu-
31U,

6. Tunonoruyeckuii. OcCHOBHOW 3anaueil 3TOro
BU/a podailIMHra SBIsSETCS CO3JaHUe MPAKTUUECKUX
MICUXOTUIOIOT M, HEOOXOUMBIX I OBICTPOTO OIpe-
JIETICHUS THITa)kKa YEIOBEKA M €0 OCHOBHBIX JIMYHOCT-
HBIX Ka4eCTB U, OCHOBBIBAsICh Ha 3TOM, CO3/IaTh Han0o0-
Jiee BEpOSITHBIE TTOBEJCHYECKHE MOJIENH €T0 JeHCTBHI
B MHTEPECYIOINX CUTYaLUsX.

7. IlcuxotexHonornueckuid. Takum mpodaiimH-
TOM TMOJB3YIOTCS CIEIHUAINCTbI, MPUMEHSIONNE Me-
toabl HIIIT (HeHpOIMHIBUCTHYECKOTO MPOTPAMMHUPO-
BaHUS) AJIS TMOHMMAaHUS OCHOBHBIX HEpPAIlMOHAIBHBIX
yOeXKIACHHI YenoBeKa, ero MHANBUIYaIbHbIX 0COOCH-
HOCTEH B KOMMYHHUKAIIH, TPO(HECCHOHATIFHOH, cCeMel-
HOM U COLMAJIBHOM XKU3HU. TakKe ICUXOTEXHOJIOruIe-
ckuil mpodaliuHT pa3padaTbiBaeT CHOCOOBI KOPPEK-
MM 3THX OCOOEHHOCTEH M co37aHus HEOOXOIMMBIX
HOBBIX YOSKICHHUN M CTPATETHi B3aMOACHCTBHSL.

8. TpaHCTOPTHBIN TpOoQATHHT OTBeYaeT 3a 0e3-
ONaCHOCTh OOBEKTOB TPAHCHOPTHON HH(PPACTPYK-
TYpBI, TPOGHUIAKTUPYET MIPOTUBOIIPABHEIE IESHUS Mac-
CaXHUPOB M 00CITY>KHBAIOIIET0 IIEPCOHAJIA TTOE3/I0B, aB-
ToOyCcOB, a Takke B 30HAX BOK3aJOB, IEPPOHOB,
CTOSTHOK aBTOTPAHCIIOPTA.

9. I'ocTrHIYHBIN TpodaliIMHT H3ydaeT OCOOEH-
HOCTHU MEKKYJIbTYPHOH U MEXITHHUECKON KOMMYHHU-
Kallud U BOCIIPHUSATHS, & TaKK€ OCOOEHHOCTH CyOBEeK-
TUBHOTO BOCIIPHUSATHS CEPBHUCA U TOCTENIPUUMCTBA pa3-
HBIMH HapOAaMH U KYJIbTYpaMH.

10. busHec-mipodaliIuHr MPUMEHSET METOANKU 1
TEXHOJIOTHH Npo(dailiiHra B IMOBCEIHEBHBIX OW3HEC-
KOMMYHHKAIUAX U IeperoBopax Ajs 3aAad onepaTuB-
HOW NCHXOAMAarHOCTHKH MapTHEpa MO MeperoBopaM U
6oiee OBICTPOrO M KAYECTBEHHOTO ITOWCKA COBMECT-
HOTO MHTepeca ¥ OM3HEC-BBITO, IPH 3TOM TEXHOJIOTUH
0E3bIHCTPYMEHTAIBHON JETEKIMHU JDKU MTO3BOJISIOT JO-
CTOBEPHO ONPENEIUTh MCKPEHHOCTh IEKIApPUPYEMBIX
HaMEpeHWH MapTHEPOB M OOECTEYnTh MPO3PATHOCTH
HEePEroBOPOB U B3aUMOACUCTBHSL.

11. Kanpossiii npodaiiiuHr TpUMeEHsIETCs B X0/e
nogbopa u pabotsl ¢ nepconasom HR-meHemkepamu,
KOTOpBIE C OMOIIBIO podaliyInHra MOT'YT IPOBOAMTD
HE TOJBKO MEPBUYHBIA CKPUHUHT M OLCHKY KaHIHJa-
TOB, HO U MOHUMAaTh MHAWBUIyaIbHbIE U MPOodeccHo-
HaJIbHBIE OCOOCHHOCTH COTPYIHHUKOB UL OOJiee IOJI-
HOLICHHOM MX peanu3auuu B pamkax HR-ctparerun
KOMITaHHH.

12. baHKOBCKHI TpOQaiiIMHT cO30aeT TEXHOIO-
rur OaHKOBCKOTO CKOpUHTa (ITOCYETa) U OICHKH OaH-
KOBCKHX PHUCKOB. [IprMeHseTCs 1 CHI)KEHHS PUCKOB
yTpaThl P KPEAUTOBAHUHU I'PAXAAH U FOPUIUUECKUX
nuil. baHkoBCKkuil podaitiuHr 6a3upyeTcs Ha ayIuTe
n 6usHec-meroauke. COTpyaHUK, 001aAal0MINil HaBbI-
Kam¥ npodaiiyinHra, IpOCUYUTHIBAET PUCKH HEBO3BpAaTa
KPEIUTHBIX CPEICTB IPH 10J1aue 3asBKU WU MOCIIE CO-
OeceoBaHUs C ITPEAIIOIAraeMbIM 3aEMIIUKOM.

13. CrpaxoBoif mpodaiiTMHT TTOMOTAEeT BEIIBIATH
MOIIICHHUKOB M pa300adaTh CXEMbl, HalpaBJICHHBIC
Ha TIOJTyYeHHE HE3aKOHHOW BBITOJBI HA MOMEHT 00pa-
LIEHHS B CTPAaXOBYIO KOMITAaHHIO WJIN TIPH HACTYIICHUHT
CTPaxoBOTO CITy4Jas.

SI3p1k nporpammupoBanust C++ conmepxut OuO-
JIMOTEKY JIJIs pELICHNUS 33/1a41 Paclio3HaBaHUst 00pa3oB
— OpenCV.

OpenCV HammcaHa Ha SI3bIKE BBICOKOTO YPOBHS
(C/C++) 1 cOAepKUT anrOPUTMBI IJIsL: HHTSPIPETALIUN
n300pakeHnd, KaaHMOpOBKM KaMepbl II0 OTajoHY,
YCTpaHEHHE ONTHYECKUX HMCKaXECHHH, OIpe/eeHre
CXOJICTBA, aHAJIN3 INEpeMEIIeHUs 00BEKTa, onpenerne-
HUE QOpMBI 00BEKTA U CIIeKEHHUE 32 00BeKTOM, 3D-pe-
KOHCTPYKIHSI, CErMEHTAaIs 00bEeKTa, paclio3HaBaHNE
KECTOB H T.[I.

Ora 6MOIMOTEKa OYEHB MOIYJIsipHA 33 CUET CBOCH
OTKPBITOCTH ¥ BO3MOXXHOCTH OECIIATHO UCIIOJIb30BATh
KaK B yUeOHBIX, TAK 1 KOMMEPYECKHUX LIEIISX.

OpenCV — 310 HabOp THUIIOB JaHHBIX, PYHKIUH 1
KJIaccoB Al 00paboTKM M300pakeHuil alropuTMamMu
KOMITBIOTEPHOT'O 3pEHHSI.

OCHOBHBIEC MOIYJIH OHOINOTEKH:

CXCOre — SAIpo COJEPXKUT 0a30BBIE CTPYKTYPHI
JaHHBIX ¥ AITOPUTMBIL:

— 0a30Bble Ollepalliy HajJl MHOTOMEPHBIMH YHC-
JIOBBIMH MacCHBaMH;

— MaTpuyHas anredpa, MaTeMaTHYecKue (-1uu,
TeHEepaTOPbI CITy4aliHbIX YUCEI;

— 3aIKCh/BOCCTAHOBJICHHE CTPYKTYP IaHHBIX
B/u3 XML;

— 6asosble pyHkm 2D rpaduxy;

CV — moaysap 00paboTKH M300paKEHUI U KOM-
MBIOTEPHOTO 3PEHUS:

— 0a3oBble omepanyM Hall H300paKCHUSIMHU
(punbTpanms, reomeTpuuecKre Npeodpa3oBaHusl, Mpe-
00pa3oBaHKe IIBETOBBIX MPOCTPAHCTB H T. 1.);

— aHaIn3 U300paXKEeHUH (BHIOOP OTIMYHUTENBHBIX
MIPU3HAKOB, MOP(QOJIOTHs, MOUCK KOHTYPOB, THCTO-
rpaMMbl);

— aHaJM3 JABMKEHHUsI, CISKEeHHE 38 00bEKTaMu;

— obOHapyxeHne 00BEKTOB, B YaCTHOCTH JIHII,

— KaymOpoBKa KaMmep, JIEMEHTHl BOCCTAHOBIIC-
HUSI IPOCTPAHCTBEHHON CTPYKTYPBI;
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Highgui — Moy 171t BBOa/BhIBO 1A H300paske-
HUM W BHJCO, CO3/aHUs MOJb30BATEIBCKOTO HHTEP-
(eiica:

— 3aXBaT BUJICO C KaMep U U3 BUJCO (aiiiioB, yre-
HUE/3aIHUCh CTATUYCCKUX N300ParKCHHUIA;

— (ynkmun s opranusamyn npocroro Ul (Bce
JieMo npuitokeHus ncnons3ytor HighGUI);

Cvaux — DJKCIepUMEHTAJbHbIE W YCTapeBIIHE
(hyHKIAN:

— TMPOCTPAHCTB. 3pPEHHE: CTEPeo KamuOparws,
caMo Kanuoparus;

— TOUCK CTEPEO-COOTBETCTBHSA, KIIUKH B Tpadax;

— HAXOXKICHHUE M ONMCAHKE YePT JIUIIA;

CvCam — 3axBaT BHJICO:

— MO3BOJISCT OCYIIECTBISTh 3aXBaT BUJICO C U~
POBBIX BHICO-KaMep.

OTO oIHA W3 MOMYJISAPHBIX OHONMOTEK, KOTOpas
MPEIOCTABIISICT BO3MOXKHOCTH [UIsi MPOBEICHUS TPO-
(aiinuHra TaHHBIX.

YK 004.65

Taxoke 5361k C++ comepkuT cpeacTBa npoduiu-
pOBaHMsI MPOrPaMMHOTO KOTZA, YTO IIO3BOJISET BBI-
SIBUTh YaCTH KOT/1a, Ha BHINOJIHEHNE KOTOPBIX TPATUTCS
OoJibIlle BCETO BPEMEHHU, U NPOBECTH €ro ONTHMHU3a-
LUO.
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Annomauusn
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6 000 «Auiosncep.py» u npeonazaemcs nPoexm UHGOPMAYUOHHOU cucmembvl OJisl ee PeueHus.

Abstract

The article deals with the problem of remote managing services at OS Linux server in “ldancer.ru” Ltd, and
proposes a design of information system solving this problem.

Knrouesvie cnosa: OC Linux, cepguc-opueHmuposannas apxumexkmypa, MeHeodicep cepeucos, Web-
npUNodICerUe, NOIb308aMeNbCKULL URmMepelic, pacnpedeneHubill 00CMYN.
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B yClIOBHSIX TOTaIbHOW KOMIBIOTEPH3AIHH BCEX
chep UENOBEUECKOW [EATENBHOCTH CETOJHS BCE
0oJbIlIe TOBAPOB M yCIyr MpUoOpeTaeTcs depe3 CeTh
Nutepuer. Takue 3KOHOMHUYECKHE OTHOUIEHUS, OCY-
MIECTBIIIEMBIE TIPYU TIOMOIIM KOMITBIOTEPHBIX CETeH, a
TaKXKe OM3HEC-TIPOIIECCHI, CBSA3aHHBIC C BBIITOJHECHUEM

BCEX HEOOXOIUMBIX TOPTOBBIX U (PMHAHCOBEIX OIEpa-
1IUM, Ha3bIBAIOTCA JIEKTPOHHON KOMMeEpIUEH.
OCHOBHBIM HHCTPYMEHTOM 3JIEKTPOHHOH KOM-
MEpIUH SIBISICTCS WeD-TIpIIIoKeHHe, TPENCTaBIISO-
mee co00i HHTEPaKTUBHBIHN MOJIb30BATEbCKUN HHTEP-
(etic nocTymHbBIN Yepe3 ceTh MIHTEpHET, MOCpenCcTBOM
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KOTOPOT'O KJIMEHTHI BBIOMPAIOT, 3aKa3bIBAIOT U OILIAYH-
BAIOT Mpe[yiaraeMbie ToBapsl win ycayru. Web-
MPUI0XKEHUE, KaK IIPABUII0, UMEET KIIMEHT-CEPBEPHYIO
apXUTEKTYpy U COCTOUT U3 KIIMEHTCKOI yacTH, UCIOI-
HsieMoii B Web-6paysepe 1 0TBevaroIeii 3a B3auMOIei-
CTBHE C TI0JIb30BATENIEM, I CEPBEPHOI YaCTH, peann3y-
IOIIe OCHOBHYIO OM3HEC-JIOTHKY W B3aHMMOJICHCTBYIO-
meid c¢ 0a30ff MAHHBIX W JAPYTHMH DJIEMCHTaMH
MH()OPMAIMOHHON CHCTEMBI KOMITAHWH, TAKUMH Kak,
HalpuMep, IPYrue CepBEPHBIE NMPHUIIOKCHHS, HMEHYe-
MBIE CEPBHUCAMH.

CepBuCHI — 3T0, KaK IPaBHUJIO0, HEOOJIBIINE TPUIIO-
JKEHMS, PeaIN3YIOIIUe CTPOTr0 ONPEEICHHYIO OTpaHU-
YEeHHYI0 (DYHKIMOHAIBHOCTh HMH(POPMAIMOHHOW CH-
CTEMBI M C1abo 3aBUCSIINE OT JPYTUX €€ DIIEMEHTOB.
Takoit MOIYJIbHBIN MOAXOM K pa3paboTke IporpaMm-
HOTO 00ecIe4YeHHs, OCHOBAaHHBIH Ha MCIOJIb30BAaHUU
pacnpesnienéHHbIX, cnabo CBS3aHHBIX 3aMEHSIEMBIX
KOMITOHEHTOB, OCHAIIEHHBIX CTaHIApTH3UPOBAaHHBIMHU
uHTepdeiicamMu A1t B3aUMOAEHCTBHS 10 CTaHAAPTH3HU-
POBaHHBIM IIPOTOKOJAM IOJYYHJI Ha3BaHUE CEPBHC-
OPHEHTHPOBaHHAS APXUTEKTYDA.

ABTOMaTH3MpOBaHHbIE WH()OPMAIMOHHBIE CH-
cteMmbl (AWC), ucnons3yemsie B 3JIEKTPOHHONH KOM-
MEepIHH, KaK IPaBUIIO, TIPEJICTABIISIOT COOOH CII0KHBIE
pacrpeie/ieHHbIe IPOTrpaMMHBIE KOMILIEKCHI, OCHO-
BaHHbBIC HA MPUHIMIAX CEPBUC-OPUEHTUPOBAHHOM ap-
XUTEKTYPHI, U (GYHKIIMOHUPYIOT, KaK IIPaBUIIO, Ha CIie-
[IMAJIN3UPOBAHHOM KOMIBIOTEPHOM 000pPYyJOBaHHH,
Ha3bIBAEMOM CEPBEPOM.

CepBepoM Ha3bIBAIOT BEIYMCIUTEILHYIO MAIINHY,
BBIJICTICHHYIO JJISI BBITIOJIHEHHS CITYy>KEeOHBIX 3a/au 6e3
HETOCPEICTBEHHOTO YJacTHs YeloBeKa. B cBsi3u ¢ Tem,
YTO CEpBEPHI BBHIIOJIHSIIOT 33/1a4, CHJIBHO OTIMYAIO-
IIMecs OT 3a/1a4 MEePCOHAIBHBIX KOMITBIOTEPOB, HA HUX
YCTaHaBIMBAIOTCS CHEIMAIN3HPOBAHHBIE CEPBEPHBIC
OMNCPAUOHHBIC CHUCTEMbI, OCHAIICHHBLIC CIICHHAIIb-
HBIMU CPEACTBAMU YHPABJIICHUA WU aJIMUHUCTPHUPOBA-
HUs, OTCYTCTBYIOLIUMHU B OOBIYHBIX ITOJIB30BATEIbCKHUX
OTIepalMOHHBIX cucTeMax. OgHUMH W3 Hambonee 3¢-
(heKTHBHBIX M TOMYJISAPHBIX CEPBEPHBIX OICPAIOH-
HBIX CHCTEM SIBJISIIOTCSl OIEPAIlMOHHBIC CHCTEMBI
Linux.

VYnpaBneHne CepBEPHBIMH TPHIOKEHUSIMH B
OOJIBIIMHCTBE CEPBEPHBIX ONEPALMOHHBIX CUCTEM OCY-
MECTBIIACTCA TPHU IMOMOIIMU CHUCTEMHOI'O IIporpamm-
HOTO 00€CTIeYeHNs], Ha3bIBAEMOTO MEHEKEPOM CITYKO
(cepBHCOB) WM AUCIIETYEPOM TPOIECCOB (3amad).
KoMnbroTepHble NpOorpaMMbl, aBTOMAaTU4YECKH 3aIlyc-
KaeMble W yIpaBisieMble MeHemkepoMm ciyx6 OC
Linux, BEINOJTHSAIOT CiTy)keOHbIe QYHKIINHU, HE TpeOyIO-
e BMeEIaTeNnbCTBa desioBeka. OHu paboTatoT B (o-
HOBOM PEKUME HE3aBUCUMO OT HaJIU4Us B ONEPALOH-
HOW CHCTEME IOJIb30BaTEIbCKUX CEAHCOB U MO3TOMY
HNOJIY4YHJIH Ha3BaHUE JEMOHBI.

CepBHUCBl aBTOMAaTHYECKHX HMH(POPMAIIMOHHBIX
CHUCTEM C CEpPBUC-OPUEHTHPOBAHHOU apXHUTEKTYPOH,
KaK IMpaBHJIO, TAKKE TOJIKHBI BBIMTOJHATHECA aBTOMATHU-
4yecKH B (D)OHOBOM pexxnMe 0e3 ydacTus Mojib30BaTe-
Jel, TO €CTh OHHU JIOJDKHBI 3aIlyCKaTbCsl B BHIE AEMO-
HOB. CIIeI0BaTENbHO A MX 3alyCKa M JaJIbHEHIIETO
YNIPaBICHUS TOXKE HEOOXOJMMO CIICHHAIN3UPOBAHHOE
NporpaMMHOE 00ecIIeYeHHe.

IToMuMO aBTOMaTHUECKOTO 3aITyCKa M MOAJIEepIKa-
HUsI pabOTHI CEPBHUCOB, B MH(POPMAIIIOHHBIX CUCTEMAX
JJIEKTPOHHOI KOMMEPIIMY HEOOXOAMMO TaKXKe IPeo-
CTaBJIATh Pa3JIMUHBIM COTPYIHHKAM pacrpeeIeHHbIH
JOCTYIl K YJaJeHHOMY aJIMHHHCTPUPOBAaHUIO (3a-
ITyCKy, OCTaHOBKE, IEPE3aIyCKy) 3THX CEPBHCOB, HE
MIPEAOCTaBIISA IPU ATOM JIOCTYIa K caMmoMy cepaepy. K
COXKAJICHHIO, JOCTYITHBIE CETOIHS TOTOBBIE IIPOrPaMM-
HBIE PEIICHHS TMO0 HE IPEIOCTABISIOT TAKOH BO3MOXK-
HOCTH, JINOO UMEIOT OTPaHMYCHUS 110 HCIOIb30BaHUIO
TOJIBKO C KOHKPETHBIMH TEXHOJOTUSAMH M ILTaT(Op-
MaMH.

Komnanus «AiinsHcep.py», ocHoBaHHas B 2016
ToAy, SIBISIETCSl OJHUM W3 JIJEPOB 10 O0(OPMIICHUIO
9JIEKTPOHHBIX CTPAXOBBIX MOJIMCOB /IS 00513aTENEHOTO
CTpPaxOBaHMs TAHIIOPOB M CIIOPTCMEHOB. [Iponaxka mo-
JIMCOB  OCYLIECTBIISICTCS 4Yepe3 CaWT KOMIIAaHHH
https://sport.insure, a Taxke depe3 CaiTHl MapTHEPOB,
pa3sMECTHBIINX y ce0s BUIKET KOMIAHUH.

Web-npunoxenne koMmaHun —«AfmoHCEP.py»
HUMEET CEePBHC-OPHUEHTHPOBAHHYIO apXHUTEKTYPy H CO-
CTONT W3 HECKOJIBKHX CEpPBHCOB, HANHMCAaHHBIX Ha
Node.js u PHP. Ha texymmii MOMEHT 115 ynpaBieHuUs
CepBHCAMH  HCIIONBb3YeTCS  MEHEeMKep  CIyxkO0
Supervisor. Supervisor — 3To cBo6OAHO PaCIPOCTPaHS-
eMoe MporpaMMHOe 00ecTieueHHe C OTKPBITHIM HCXOI-
HBIM KOJIOM, pa3pabateiBaeMoe ¢ 2004 roga aMmepHKaH-
ckoit komnanued Agendaless Consulting.

Hecmotps Ha TO, 4TOo Supervisor HapsiLy ¢ BO3-
MOJKHOCTBIO YIIPABJICHHUS CEPBHUCAMH 4Yepe3 KOMaH-
HYIO CTPOKY TaKxe nmeeT web-unTepdelic, mo3Bosio-
WA YIPaBIIsATh CEPBUCAMH yJaJIeHHO Yepe3 ceTh MH-
TEpHET, OH TaKXKEe MMEET psJi CYIIECTBEHHBIX
HEJIOCTAaTKOB:

1) otcyrcTBHE peanbHON TEMOHHU3AIMU MPOIEC-
COB — Supervisor cam 3aIyCKaeTcsi B KauecTBe JIeMOHa
CTaHIAPTHBIM MeHemkepoM ciryk6 OC Linux, a ynpas-
JIsieMble CEPBUCHI 3aITyCKaeT B BHJE MOJIPOLECCOB OT
CBOEro UMEHH;

2) OTCYTCTBHE pACIpENENICHHOT0 JOCTyma K
YIPaBJIEHUIO CEPBHUCAMHU — JIOCTYN B web-uHTepdeiic
BO3MO)KEH TOJIBKO OT JIMIA 3/IMUHHUCTPATOPA;

3) oTcyTcTBHE BO3MOMHOCTH YHAICHHOTO JI0-
0aBJIEHUS HOBBIX CEPBHCOB — HOBBIE CEPBUCHI MOTYT
ObITH /100aBJICHBI TOJBKO Yepe3 KOH(UTypalnnoHHbBIE
(haiinbl Ha caMOM cepBepe;

4) OTCYTCTBHE BO3MOKHOCTH 3aITyCKa CEPBHCOB
0 PaCIHCAHUIO;

5) OTCyTCTBHE OTIPABKH OMOBEIIEHHH.

[TepeuncieHHble HENOCTATKH MeEHepKepa Ipo-
IIECCOB Supervisor BBI3BIBAIOT IMOCTOSHHBIC HEYI00-
CTBa B €ro HCIOJB30BaHWHU, W MOITOMY KOMIIAHUH
«AlmpHCep.py» TpeOyeTcs ajbTepHaTUBHOE IIPO-
rpaMMHOe oOecrieueHne, JIMIIEHHOE 3THUX HelocTat-
KOB.

Jiss MakcuManbHO CTaOWIIBHOW W HaJIe)KHOM pa-
0OTBI BCEX CEPBHCOB WX JEMOHU3ALUS M yNpaBJieHHE
JOJDKHBI TIPOU3BOJUTHCA 4YCPE3 CTaH}IapTHBIﬁ MECHE-
JOKep CITyK0 ONepanmoHHON cUCTeMBI. B OombIHCTBE
HanOomee monysapHbIX qucTpuoyTrBoB OC Linux, Ta-
kux kak Debian, CentOS, Fedora, Arch Linux, B ToM
yuciie u B OC Ubuntu 18.04, ycranosnenHoi Ha VD-
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cepBepe KOMIIaHUU «ANHIPHCED.py», B KAUECTBE MEHE-
JoKepa CIyx0 M0 YMOJYaHUIO UCIOJIB3YETCS CUCTEM-
Has yruiauta systemd. systemd umeet yao0HbIH HHTED-
(eiic s 3ammycka / OCTAaHOBKH / TIepe3aIycka Ciryx0 u
MPOBEPKHU UX CTaTyca 4epe3 KOMaHAHYIO CTPOKY.

[TomMuMoO onTHManbHOW MHTETpALMM C ONEpaly-
OHHOM CUCTEMOH U peanbHOM JEMOHU3ALNH [TPOLIECCOB
systemd umeeT erire 0JJHO GOJIBIIOE IPEUMYIIECTBO TIe-
pez SUpervisor. ITuM IpEenMyIIeCTBOM ABISETCS BO3-
MOJKHOCTh HapalIeIbHOTO 3aIlyCKa HECKOJIbKUX HH-
crarcoB (0T aHriI. iNstance — SK3eMIUTSAP) OTHOM U TON
e CIYKObI. DTa BO3MOKHOCTH MO3BOJHUT JOOABIISATH
HOBBIC CEPBHCHI 0€3 JIOCTyNMa K CUCTEMHBIM (haiinam
cepaepa.

IMomumo uHCTaHCOB Systemd obmamaetr MHOXe-
CTBOM JPYTUX IMOJIC3HBIX ()YHKIIMOHATIHHBIX BO3MOXK-
HOCTEH, Kak, HallpuMep, aBTOMaTHUYECKUN 3alyCcK OJ-
HUX CIYXO0 TpH HEMpPEOBUICHHON OCTAaHOBKE NPYTHX

SMTP-cepeep (&

nipu nomouy Hactpoiiku OnFailure. DTy BO3MOXKHOCTB
yII0OHO UCTIONIB30BATh /ISl Peasli3alny ONOBEIICHUN O
HEIUTaTHbIX OCTAaHOBKAaX CEPBMCOB, a TAKXKe JUIS MO-
BTOPHOTO 3allyCKa OCTAaHOBHMBIIMXCS CIYXXO0 mocie
MIPEABaPUTEIHHOTO BBIMOIHEHUSI KaKUX-TH00 mpodu-
JIAKTUYECKUX OIepaLuil.

C ydJeToM BCETO BBIMIENIEPEUNCICHHOTO, CTaH-
JApTHBIA MeHeKep Ciyk6 Systemd, BKITIOUECHHBINH B
OONBIIMHCTBO  TOMYISIPHBIX — AucTpuOyTHBOB  OC
Linux, onTHManpHO MOAXOAMT USI pEeATH3alUM HH-
(OpMaITIOHHONH CHCTEMBI YAAJIECHHOTO YNPAaBICHUS
CEpBEPHBIMU NPHUJIOKEHUIMHU, COOTBETCTBYIOLIEH IO-
tpebHocTsiM OO0 «A¥PHCEP.pY», @ MOJEIb IPOSKTH-
pyeMoOl CHCTEMBI yJaJ€HHOIO YIpPaBJIEHUS CepBep-
HBIMH MPUIIOKEHUAMH C HCII0b30BaHueM Systemd Oy-
JIET UMETD CJIeyIOMMi BU] (PUCYHOK 1).

MonezoeaTens

Baza aasHex

{

Web- MNpunoxeHue MpunoxeHne
Web-uHTepdeic (€= Web-cepeep [&—» NpUNGKEHKE anycea OTNPABEM
CEpEXCoE NO OMNoBELLEHWIA
PACTMCEHWHD
MeHem+ep

cny#ia systemd

{

OC Linu:

A
v

CepeMcsl

Pucynox 1 — Moodenv ungopmayuonnou cucmemsvl yOaieHHO20 YRPABIEHUS. CEPEBEPHbIMU NPUTLOICEHUAMU

Takum o6pa3om, AJs peanu3aiy TpedyeMon uH-
(hopMaIMoOHHOM cHucTeMBI HE00X0AMMO pa3zpaboTaTh
CJIC/TYFOIITHE TIPHIIOKEHUS:

1) web-npunoxenue ULt yJIaJIeHHOTO
pachpesieNleHHOTo JOCTYIA K YIPaBJICHHIO CepBUCAMHU
uepes ceTb MHTEpHET;

2) TpUIOKEHHWE MJIA 3amycka CEepBHCOB MO
pacIucaHmIo;

3) mpHIoKEHHUE AL OTTIIPABKH OMOBEIICHHIA;

B mpoextupyemoii cucreMe MOKHO BBIAETUTH 3
THUIIA CYUTHOCTEH:

1) cepsuc (Service) — COAEPKUT JaHHBIE O KOH-
KpETHOM CEepBHCe, BKIIIOYasi HA3BaHUE cepBHca (name),
nyTh K ¢aiiny (file path), craryc (status), Bpems 3a-
mycka (start at) u meproJMYHOCTG 3amycka (interval);

2) mnoub3oBatenb (User) — COACPIKUT JAHHBIE O
KOHKPETHOM ToJb30Batesne, Bkmodas E-mail (email),
napoJib (password) u poiss B cucreme (role);

3) omnosemenre (Announcement) — 0OBEKT, CO-
Jlep Kalliii JaHHbIE O HACTPOHKAX OTOBEILIEHHUS, BKIIIO-
qast UACHTU(PUKAITMOHHBIH HOMEP cepBuca
(service_id), cratyc (status) ¥ HICHTH(DUKAITMOHHBII
HOMep moik30Bareis (user_id).

[ToMHMO OCHOBHBIX CYIIHOCTEH [Tl YHUDUKAIIH
CTaTyCOB CEPBUCOB, UCIIOJIB3YEMBIX B pa3HBIX TaOIu-
[aX, CJIeIyeT BBECTH CIIPAaBOYHYIO CyImIHOCTH CTaTyc
(Status), comepskarryro ToJIbKO UMs (Name).

Jisi  peanu3anuu  paclpeesieHHOro J0CTyma
TOJIB30BaTENe K cepBrcCaM Takke HeoOXoaumo 100a-
BUTH cymHOCTh [IpaBa (Rights), kotopas B cymHoCTH
MPEICTABISICT COOOH CBSI3b MHOTHE-KO-MHOTHIM.

Jng GyHKIMOHMPOBAHUS MPHUIIOKESHUH MOTpeOy-
eTCs TaKXKe Pa3paboTaTh PEIIUOHHYI0 0a3y JaHHBIX,
B KOTOPOH MOMHUMO MEPEYHCICHHBIX TaHHBIX CYIIHO-
CcTH OyAyT UMETh HICHTH(UKAIMOHHBIC HOMEpa, TaK
Ha3bIBAEMbIC KITFOUH, IIPH TIOMOIIM KOTOPBIX OyIyT pe-
QIM30BaHBI CBS3M MEXIY CYIIHOCTsIMH. [IpumepHas
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MOJIEJIb PEIISILIMOHHOM 0a3bl JaHHBIX MPEJCTaBlIcHa Ha
pHUCYHKE 2.

Services -
Rights
1D —_
User_ID Users
Name 1
] Service_ID ID
File_Path _
— Email
— Status_ID
Announcements Password
Start At
[ - | D Role
Interval |
~— Service_ID
Statuses _j_ Status_ID
] ID User_ID —
Name

Pucynox 2 — Moodenv penayuonnou 6asvl 0aHHbIX CUCTEMbL YOANEHHO20 YNPAGNEHUS CEPEEPHBIMU NPULONCEHU-
amu

Takum 00pa3om, CIIpOSKTHPOBaHHAS HH(POPMAITHU-
OHHAas CHCTeMa yJaJICHHOTO yNPaBJICHUS CEpPBEPHBIMU
MPWIOKECHUSIMH TIO3BOJIUT ONEPaTHBHO M 0e3 mpeno-
CTaBJICHHUsI MPSAMOro IOCTyHa K CEpBepy MIHUPOKOMY
KPYT'Y JIUL OCYIECTBIIATH KOHTPOJIb 32 CEPBUC-OPHEH-
TUPOBaHHBIMU MH()OPMALIMOHHBIMU CHCTEMaMH, 0a3u-
pyrommMucs Ha yaaineHHBIX cepepax ¢ OC Linux.
bnaromapst BHeapeHuto naHHo cucrembl OO0
«AHUIPHCEP.py» CMOXET 3HAYUTENBHO COKPaTHTh
BpeMs [IOMCKa M yCTpaHEeHUsI HeHCIIpaBHOCTeH On3Hec-
CHCTEMBI, a TAK)KE CHU3HUTH 3aTPAThI Ha €€ MOJJICPIKKY.
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PHYSICAL MODEL OF GRAPE STEM

Annomayusn

Ilposeden ananusz npednazaemou cxemvl 3amMeujeuss GU3UUecKol MOOeIU YUACMKA PACMUMENbHOU MKAHU
cmebis 8UHO2PAOa AKMUBHO-EMKOCHHBIM CONPOMUBTEHUEM U 8bl6e0eHd (OPMYIA paciema HeoOX0OUMOT Gelu-

YUHbBL MOKOBO20 60306ﬁcm6uﬂ nepemeHHoﬁ yacmomeal.
Abstract

The analysis of the proposed replacement scheme of the physical model of a plot of plant tissue of a grape
stem by active-capacitance resistance is carried out and a formula for calculating the required magnitude of the

current effect of variable frequency is derived.

Knioueente cnosa: cme6ﬂu, 6uH02pa0, INIEKMPOCMUMYIAYUA, dIeKmpUudecKas cxema
Keywords: stems, grapes, electrostimulatio, electrical circuit

W3BecTHO O BO3HEHCTBUM JNEKTPUUYECKOTO TOKA
Ha XHBBIE TKaHHU, B TOM YHCJIE€ PACTUTEIBHOTO THUIA [2,
7]. IloaTOMy BO3MOXXHO NPEACTABUTH PACTHUTEIbHYIO
TKaHb KaK 3JEMEHT JJEeKTPUUYECKON IIeNH, OT CBOUCTB
KOTOPOH 3aBHCUT HE TOJNBKO XapaKTep BO3MOXHOIO
BO3ACUCTBHS, HO U KOJIMYECTBEHHBIE NOKa3arenu [8§,
9]. U3-3a 3TOr0 HEOOXOAUMO OTPENEIHUTh XapaKTePHU-
CTHKH PacTUTENIbHON TKaHW JO BO3IECHUCTBHUS U MOCIE
[3, 5]

OmHUM W3 TTIABHBIX CIIOCOOOB M3YYEHHS CTPYK-
TYpbl TAKOM TKaHU B KaUECTBE IIPOBOASILEH CPEIbI B-

JIeTCA U3MEPEHHE 3JIEKTPONPOBOJAHOCTH HM3MEIbUYCH-
HOH TKaHU pacTeHuil. 3mepeHust He06X0IMMO IPOBO-
JUTb Ha IEPEMEHHOM TOKE pa3HbIX yacTort [13].

OKBHBAJICHTHAsI JJEKTPUUYECKass CXeMa JOJDKHA
YYUTBIBATb aHATOMHUYECKOE CTPOECHUE PACTUTEIBHON
KJIETKH. Takke BaXKHO BBIIEIHUTH HIEMEHTHI, XapaKTe-
pu3yroIIe ee HanboIee BaKHbIE KOMIIOHEHTHI [4]:

— CONPOTUBJIECHUE BHYTPEHHHMX 4YacTed KIETOK
(umTOTIIa3ME);

— BHEITHEH cpespl (MEeXKKISTOUHON);

— COIIPOTHBIICHNE KIETOYHON 000I0UKH;

— €MKOCTb KJIETOYHOIT 000I049KH.

R
]
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C
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Pucynok 1 — Cxema npunyunuanbhas saeKmpuieckas 3amewienus yiacmrka pacmumenviou mxanu [1]: R1— ak-
MmueHoe COnpomugieHIe Me30n1a3mbl Kiemok, Ro— axmuenoe conpomuegnenue mexckiemounot cpedvl, R3— ax-
mueHoe conpomugienue memopanvl npomoniazmol; C — NOIAPUIAYUOHHASL EMKOCHIb KIEMOYHbIX MEMOPAH.
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HccnenoBanust CTPYKTYpbl pacTUTEIbHONW TKaHU
[10, 11], a Taxke aHAJIM3 HKBUBAJIEHTHBIX CXEM 3aMe-
IIEHHS, TTO3BOJISIOT CHIENIaTh BBIBO, YTO CBSI3b MEXKIY
9JIEMEHTaMH CXEMBbI 1 CTPOCHUEM PacTUTEILHOM TKaH!
MOKa3aHa Ha pUCyHKe 1.

C ydJeToM BBINIECKA3aHHOTO, HA OCHOBE paHee
TIPUHSATON CXEMBI MOKHO COCTABHUTBH PACUETHYIO DIICK-
TPHUYECKYIO CXeMy (PHUCYHOK 2).

CornacHo 3akoHy Oma Ui HaHHOW AIIEKTpUYe-
CKOM CXEMBI 3aMeIIeHNs] MOJKHO 3aITUCaTh PAaBEHCTBO

I(P) :ZE(F();), (1)

rne E — omepaTopHOe mM300pakeHHE MPHIIIOKEH-
HOTO HaINPSDKCHHUS;

I(P)

Z,x — ONIEpaTOpPHOE CONPOTHBIIEHHE 10 OTHOIIE-
HUIO K 3akuMaM AB (pucyHok 1), KOTOpoe HaXOJuTCs

o opmyie
Z (P)= R;-R5-R3-CP+R;-Ry,+R5-R3, 2)
B (R;+R,)-R;3-CP+R;+R,+R;
CrenoBareibHO, ypaBHeHHe (1) mpumer BuA

1

C yuerom Qopmynsl (2) ypaBHeHHE (3) mpHHU-
MaeT cnez{y}omnﬁ BH]L

P R, R, R3 CP+Ry-R,+Ry Ry

Pucynox 2 — Cxema snexmpuueckas samewjeHus O paciema onepamopHbim Memooom

Or uzobpaxenus |(P) mepexoanm K opHrHHATY
i(t), yauTsiBas creayromiee BhIpaxeHne

()= o =i00= 3100

M(P) SIM(Py)
rie Pk— kopHu nonuHoma nipu M(P)=0.

L)

Jnst HaxoXKIEeHUsI KOpHEH MOoJIMHOMa IpHpaBHU-
BaeM 3HaMEHaTellb ypaBHEHU (4) K HYIIIO

P-(R;-R,-R3-CP+R;-R, +R,-R3)=0.(6)
Torna
PO:O;Pl:—Rl.RZ—'_RZ.Ra' (7)
R;-R,-R;5-C

[Mocne atoro ypaBHeHue (4) IpUHUMAET CIIeIyIO-
M BUJ

I(P) =iy = W) | N(P}) :
M(©O) P -M(R)
3HavyeHHe TOKa B (PYHKIMH BPEMEHH ONpeessi-
€TCA 110 BBIPAXKCHUTO
_ER+R,+ R3)+
® " RyR+Ry Ry
+(R1-R2+ R, R3)-(Ri+Ry)-E-Ri-Ry-E-(Ri+Ry+R3)
(Ri'Ry+RyR3)-RyR,
W3 maTepuanoB NpoBeICHHBIX HCCIEI0BaHUH [6,
12] u3BEeCTHO, YTO €MKOCTHAsI COCTABJIAIONIAS MPOBO-
JIIMMOCTH PACTUTEIbHON TKAaHM CTAHOBUTCS PaBHOM
«0», HauWHas C HEKOTOPOTO IOPOTOBOTO 3HAYCHHS

epl't- 8)

() =i, +i

- (9)

.eP1~t

HaNpsHDKEHHOCTH, TPH 3TOM €€ MPOBOAUMOCTH CTaHO-
BUTCSI YUCTO aKTUBHOH [1], moaToMy compoTuBieHHe
cTeOJIsl BUHOTPajia B pacueTax CleayeT NIpUHIMATh -
CTO aKTHBHBIM.
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THE ENERGETIC INDICATORS OF GRAPE CUTTERS ELECTROSTIMULATION
INSTALLATION

Annomauusn

B cmamve svi6o0smea popmynvl pacuema snepeemuyeckux xapakmepucmux (mownocmu, KII/[) ycmanosxu
INEKMPOCTNUMYIAYUU YEPEHKOB BUHOSPAOA NePEMEHHBIM TMOKOM NPU PA3TUYHBIX AKIMUGHBIX CONPOMUBLEHUSAX MO-
KONpOBOOAUe20 pacmeopa, Camo20 YepeHKa U KOHMAKMHbIX CORPOMUGIEHUL.

Abstract

The article presents the formulas for calculating the energy characteristics (power, efficiency) of the instal-
lation of electrical stimulation of grapes cuttings with alternating current for various active resistances of a con-

ductive solution, the cutting itself and contact resistances.
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[Tpu snekTpUYecKOM BO3IEHCTBIH Ha PacTUTEINb-
Hble 00BeKkTHl [2, 3, 5] (HampuMep, YEpEeHKHU BUHO-
rpajia) OT/AENbHBIE UX YaCTH MOXHO TPEJICTaBUTh KaKk
3JIEMEHTHI ANleKTpraeckoit rerd [ 13]. XapakTepuctuka
TaKUX JJIEMEHTOB 33JaCTCsI CIIOCOOAMM ITTOIKITFOUCHNUS
00pabaThIBaEMOTO pacTEeHHUS K SJIEKTPHUECKOMY HC-
TOYHHUKY ¥ COOCTBEHHBIM €T0 CTpoeHueM [8, 9].

[Ipy OPeAnocamoYHON CTUMYIISIIMA 3JIEKTPUYC-
CKHM TOKOM YE€PEHKOB BHHOTPa/ia HauboJiee moaxo s
UM [PEJCTABISIETCA METOJ[ HOJBOJA IEKTPUYECKOM
SHEPIUH K CPEe3aM YepPEHKOB 4epe3 KHAKHU DIEKTPO-
TPOBOJSIIIN# pacTBOp (PUCYHOK 1).

Puc. 1 — 100600 s1exkmposnepeuu K uepeHKy 8uHoepaod.
1- anexkmpoovi; 2 — uepenok; 3 — MOKONPOBOOAWASL HCUOKOCTD.

B 3TOM ciydae cXeMy 3aMelleHHs MOKHO IIpej-
CTaBUTH B BUAC IIOCICIOBATCIBHO U HapaHJIeHLHO CO-
€/IMHEHHBIX PE3UCTOPOB, M300PAKEHHON Ha PUCYHKE 2
[4].

Ry

—L T

o

8
U.B

Ry

R, R;
B
R,
Rs Rs

=]

-

Puc. 2 — Cxema 3amewenus snexmpuueckou yenu oopabomru: Ri, R7 — nepexoouvie conpomueienus konmax-
MO8 «INeKMpPoO—moKONpoeooawas sxacuokocmvy,; R, Re — conpomuenenue moxkonoosoosweii scuoxocmu
Mmedncoy anekmpooom u uepenxom, Rz, Rs — nepexoonvie conpomuenenus konmaxmos « moxonpo8oosauas dHcuo-
Kocmb—ueperok», Ra — conpomuenenue uepenxa; Rg — conpomuenenue mokonposoosuyeti #cudkocmu.

Tak kak moaBomsIIE QJICKTPOABI M3roTaBJIMBa-
OTCA U3 OJHOI'0 U TOrO XK€ METajlld, [IPHU 3TOM HUMEH
OAWHAKOBBIE T'€OMETPUUYCCKHUE pa3MEpbl, a YCPCHOK
MMpeACTaBJIACT coboit HUINHAP OAWHAKOBOI'O CEYCHU

10 Bceﬁ JJIMHE, CpaBCJIMBLI CICAYIOIINE PABCHCTBA
[10, 11]:

R1=R7 ;Rs=Rs; R2=Rs (1)
[Ipy TakuxX JOMYLICHHAX YIPOILAETCA CXEMaA 3a-
MEILEHH, N300pakeHHas Ha PUCYHKE 3.

R,

Rs
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Puc. 3 — Ilpugedennas cxema 3amewjenus yenu snekmpocmumynayuu: Ry — cymmaproe conpomuenenue moko-
n00800sUell HCUOKOCU MENHCOY dNIeKmpooamu u cpezamu yepenka, Ro — conpomuenenue uepenra; Rz — conpo-
mueneHue mokonoogoodsuell scuokocmu; Rp— cymmaproe nepexodrnoe conpomuenenie KOHMAaKmos «1ex-
MPOO—MOKONPOBOOAUWASL HCUOKOCTLY U «MOKONPOBOOSUAS HCUOKOCHb—UEPEHOK ).

[Ipu 3TOM B pacuerax 3HAUYCHHUSAMH ITEPEXOIHBIX
COTIPOTHBIICHNHA R MOKHO TIpeHeOpeyb.

[Ipu mpoOXOKOEHUH HIIEKTPUIECKOTO TOKa IIO
e 00pabOTKH BCEMH €€ AIIEMEHTaMH ITOTJIOMIAeTCs
oTIpeNieIeHHOe KOJIMYECTBO MOIIIHOCTH Py

Py =2P1+ P2+ P3 (2)
rae P1, P2, P3 — Kom4yecTBO MOIITHOCTH, MOTIOMIA-
emoe pesuctopamu Ry, Ry, Rs.

DHeprusl, morioiaeMasi Y4epeHKOM, PaCXOAyeTCs
Ha CTHUMYJISIUIO )KU3HECSITCIBHOCTH U UCIIOIB3YyETCs
B TEXHOJIOTHUECKOM Tipoiiecce [12].

P
n=-tl=

OHeprusi, TOTJIOIacMasi OCTaIbHBIMH 3JIEMEH-
TaMU 1enn 00pabOTKH, HE UCTIONB3YeTCS B COBEpIIac-
MOM TEXHOJIOTHYECKOM TIPOIECCE U SBISETCS MOIIHO-
CTBIO TTOTEPb.

O0603HaYMB TIOJIE3HO PACXOMYyEeMYyI0 MOIIHOCTh
Kak Pp, a Tepsemyro — Pr, MOXHO 3amucaTh Cleaylo-
miee:

Pnu=P,; PT=2P1+P3.(3)

B nmamHoM ciywae KIIJ] cxemsr obpabotkm m
OIPEAEIAETCS COOTHOIICHHEM

P, @)

P, 2P, +P,+P;

KommaecTBo MOIITHOCTH, BBIICISICMOH B KaXKAOM 3JIEMCHTC IIPH DJICKTPOCTUMYJIALINU, ONPCACTIACMOC B CO-

OTBCTCTBUU C PUCYHKOM 3

2 .
2 :
2
Honcrasnss (5), (6), (7) B (4) 1 IpoBOAS COOTBETCTBYIOIIUE MIPEOOPA30BAHNS, TOTydaeM
R, Rj (€)

n

2R, R3+R, Ry + (2R, +R,)?

HomuHaine! akTUBHBIX conpoTuBieHuit R1, Ry, Rz onpenensrores cieayomyuMu COOTHOMICHUAMU:

R, = ly P ; 9
Sy
R, :'ZS'ZPH: (10)
R, :M, (11)
5152

rae |1 — pacCTOAHUEC MCIKAY DJICKTPOAOM U CPE3OM UCPCHKA, M;

|2 — JJIMHA YCPCHKA, M;
|3 — PpacCTOAHUEC MCIKAY DJICKTPOAAMU, M;

P — YIEJIBHOE COMPOTUBIICHHE TOKOTPOBOIAIIEH KuaKocTH, OM-M;

Py— yAEIbHOE CONPOTUBICHUE YepeHKa, OM-M;

Sl — I[UIOIIAaAb 3JICKTPOJAd, KOTOPYIO IMOKPBIBACT TOKONPOBOAANIAA ) KUIKOCTh, M

S, — ceuenue yepeHka, M2,
[oncrasnss (9), (10), (11) B (8) momyurm

2.

|2'Pq‘|3'P>1<'Sf'Sz

Tl:
20y -phc - 13-S1 S5+l - py Iy poc -S5 -y + 41 -plic -85+ (S1~ ) +
2 2 @2 (12)
+ 4l pycly-py =Sy (S =Sp) +15-py - ST+ (S, - S,)
Crnenyronmm IeicTBHEM HEOOXOAMMO BBECTH ClIeAyIomne KO3PPUITUESHTHI [7]:

A=l,-15-S2.S,; (13)
B=2l,-15-S;-S3; (14)
C=417.55.(5,-S,): (15)
D:4I1‘|2'Sl'82'(81—82); (16)
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MakcumanbHoro 3Hadenus KI1/] ycranoBku asis snex-
TPOCTUMYJIALIMM YEPEHKOB BHHOTPajAa SBJISETCS MOJ-
60p ONTHUMAILHOTO COOTHOIIEHUS MEXIY COMPOTHUBIIC-
HUSMH TOKOIPOBOJSINETO pacTBOpa W oOpabaThiBae-
MBIX YepEeHKOB [1].

I0TCS B Y9eOHOM mporecce [6].

puansl: yuyeOHoe mocobue / A. B. Bunnukos, H. A.
I'panxuHa, A. I'. Kynpsaxos, O. C. Typuanus. — Kpac-
Hojap: KyGaHckuii rocyapcTBEHHBIN arpapHbIil yHU-
BepcureT umenn U.T. Tpyoununa, 2016. 311 c. — ISBN
978-5-9907812-1-4.

yecknx (pakropos Ha cemeHa pactenuii / P. b. Tomba-
MaH // Tpynst KybaHcKkoro rocyaapcTBEeHHOTO arpap-
Horo yHusepcurera, Ne 421, 2006 — C. 119.

BaHHOT'O BO3/EHCTBHS NEKTPOMArHUTHBIX MOJEH HU3-
KOH U BBICOKOH 4aCTOTHI HA [IOCEBHBIE KAUECTBA CEMSH
/ P. b. T'onpaman, B. B. Mareposckuii, 0. M. Iler- BocHOMPCKOTO  TOCYJapCTBEHHOTO
peHko // AxryanpHble mpobiiemsl 3Hepretuku AlIK:

E=13-S7(5,-S,).

[Ipunss, uro p—>K = k, MOJIy4YUM
Py
A * pq N k

n

PaznenuB uncnurens 1 3HaMEHATeNb Ha Py ¥ BBEAS KO GHUINCHTHI
F=B+C;
Q=D+A,
MOJTy4aeM

A-k
F-k>+Q-k+E

]’]:

N B-py -K+A-py-kK+C-py-k+D-K-py +E-py

(17)

(18)

(19)
(20)

(1)

Juis ompeneneHusl BETHYUHBI COOTHOIIEHHS K, KOTOpast COOTBETCTBYET MakCUMalbHOMY 3HadeHnto KITJI,
npoaudpepenupyem (20)

A-(E-F-k?
o = 2( ) . 22)
(F-k*+Q-k+E)
Haxonum KpUTHYECKYIO TOUKY
E
k = |=. (23)
F
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EFFICIENCY OF AUTOMATION AT SMALL ENTERPRISES

Annomauusn

B cmamve npedcmasnen ynpowjennulil ancopumm paciema IKOHOMUUECK020 dpdexkma om eHeopeHus
cpeocme asmomMamu3ayuy 3a Cuem y8eiudeHus npou3e00UmenIbHOCHU mpyoa COMmpYyOHUKO8 MAanio20 npeonpusi-

mus.
Abstract

The article presents a simplified algorithm for calculating the economic effect of the introduction of automa-
tion tools, achieved by increasing the productivity of employees of a small enterprise.

Knrouesvle crosa: asmomamusayusi, SJKOHOMUYECKULL IQhexm, npoepammHublil BPOOYKM, KOMNbIOMEPHAs

npozpamma, maioe npeonpusmue.

Key words: automation, economic effect, software product, computer program, small enterprise.

ABTOMaTH3anus ABISETCS OE3YCIOBHBIM TPEHIIOM
BO BCEM MHpE.

ITo cyru, aBTOMaTH3alMsl - 3aME€HA OJHOTO HH-
cTpyMeHTa 00Jiee COBEPIICHHBIM.

Jlrobast aBTOMaTH3MPOBaHHAS CHCTEMa - ITO CH-
cTeMa, KOTopas aBTOMAaTH3MPOBaHA C IOMOIIbIO Ka-
KOI'0-TO IPOTrPaMMHOIO PEILEHUs, OCHOBHOM 3ajaueil
KOTOPOH SIBJISIETCSI MOBBILICHHE YP(PEKTHBHOCTH.

[Tporpammbl aBTOMaTH3aIUH TPOU3BOACTBA — ITO
HE TOJIBKO pELIeHHE OTJEIbHBIX IPOU3BOJCTBEHHBIX
3a]a4, MO3BOJIAIONINX (P PEKTHBHEE YIPABIATH cede-
CTOMMOCTBIO, CKJIAJICKIMU 3allacaMy, KOHTPOJINPOBATh
pabodee Bpems WM IUIAHUPOBaTh OOBEMBI BBITYCKa
[1]. B nepByro odepenp 3TO KOHUENTYalbHOE U3MEHE-
HUE IPUHIINAIIOB YIIPABICHUS IPEANPHUATHEM, TTO3BOIIS-
IOLLEE BBIBECTH MEHEI)KMEHT Ha MHOM KauyeCTBEHHBIN
YPOBEHb M KOMIUIEKCHO MOBBICHTH 3()()EKTUBHOCTH
MIPOM3BOJCTBEHHON JAESATENLHOCTH [2].

OpHako, aBTOMATH3AIUS MAJIBIX HPEANPHUITHH,
0COOEHHO B PETrMOHAaX, JI0 CHX IMOp OCTaeTcs Mmpoldiie-
MoiH. CTereHb NPOHUKHOBEHHS CIICIIAIN3UPOBAHHOTO
MPOTPaMMHOT0 oOecrieyeHus B MaJloM OM3Hece OYEeHb
HU3Kasl.

OCHOBHOI cHCTEMON aBTOMAaTH3allUU KIFOYEBBIX
MPOLECCOB: NPOJAAXK, MOANEPKKH, ydeTa U T.A4. 1O CHX
HOp SBJISIIOTCS OyMaskHbIe ()OPMBI 3aIIOJTHEHHSI HIIH, B
myqmem ciaygae, Excel [3].

OpHa W3 OCHOBHBIX NPHYHH OTKa3a OT TOTOBBIX
MpOTpaMM 3TO 3aBBIIICHHBIE, HA IEPBBIN B3MIIAA, pac-
XOZbI Ha MIPUOOPETEHNE, TaK KaK JJIsl MAJIBIX MIPEATIPH-
ATHH XapaKTEpHO OrpaHMYEHHE OI0KeTa Ha aBTOMa-
TU3ALUI0 IPOU3BOICTBEHHBIX IPOLIECCOB.

Jpyroil mpuYuHOH sBIseTCA 3a0yXKICHHE, YTO
JUISL BHEAPEHUS IPOTPaMM HEOOXOUMO TPYI0yCTPOH-
ctBo |IT-cnenmanuctoB. Kak mpaBuio, cyobekTam Ma-
JIor0 OM3HECa He HY>KHBI CIIOKHBIE TIPOrpaMMHbIE TIPO-
IYKTHI, TIOCKOJIBKY Ha 3Tare «Majoro Ou3Heca» y op-
TaHW3alMM HE XBAaTaeT PECypcoB, a TaKXKe MPOCTO
OTCYTCTBYET HEOOXOAMMOCTh B MOJAEP’KKE MHOTOCTY-
NEHYaTOr 0, Pa3BETBICHHOTO yYeTa.

[TosTOMy pPYKOBOIHMTENN MAaJIBIX IPEIIPHUITHHA
JIOJDKHBI TIOHUMATh, YTO TEXHOJIOTHMH aBTOMATH3alluU
HE TPUMEHSIOTCS JUIsS COKpAIIeHUs JHcia MepcoHaa
wi 3aMeHy |T-crenmanucramu, a HUCIOIB3YIOTCH,
YTOOBI TIOBBICUTH 3PPEKTUBHOCTH COTPYAHUKOB, aBTO-
MaTH3HpYsl PETYISIPHbIE U PYTUHHBIE eiicTBUsA [4].

I'oBOps IPOCTHIM SI3BIKOM, KOT/a, HaIpumep, 0yx-
ranTep 3anoiHAeT OJaHKH OT PYKH - 3TO PYYIHOU TPYI.
Hcnonp3yeTcst mpocToit MHCTPYMEHT - pydka. ABTOMa-
THU3UPOBATh 3TOT IIPOIECC HE O3HAYAET YBOJIHHEHHE
Oyxrantepa, 3TO 3HAYUT CAENaTh aBTOMaTHYECKOE 3a-
MTOJTHEHHE OIPEeNICHHOTO MabjoHa TOKYMEHTa YyKe
TOTOBBIMH JIaHHBIMHU B CIIELIHAIBHON Mporpamme. AB-
TOMaTH3alMsl B INEPBYIO OUYEpeAb yCKOpsieT paboune
TIPOLIECCHI, TO3BOJISAS COTPYAHHUKY BBINOJIHATH OOJb-
iee KOJIM4eCTBO 3ajad.

Oco3HaBasi BAKHOCTH NMPHOOPETEHUs] TIPOrpaMM-
HOTO NpPOAYKTa, HO, HE UMEs TOUYHBIX PACU€TOB IS
OILIEHKHU BBITOJI, PyKOBOJICTBO CKJIOHHO OTKa3BIBATHCS
oT Hero. Jla 1 CreuaIuCThl 10 KOHCAJITHHTY Ha MpaK-
THKE IPUMEHSIOT TPy J0EeMKHE BhIKIaaku. OHAKO pac-
49eT 3¢ (HEKTUBHOCTH BIIOJHE PEaTbHO IIPOU3BECTU CBO-
UMM CHJIAMHU.




42 TECHNICAL SCIENCE / «COLLOAUIUM=JOURNAL »# 3(27).2019

VIIPOILIEHHBI ~ AJITOPUTM  PACYETA
3KOHOMUIU 3A CYET VBEJIMYEHU A
IMPOU3BOJUTEJIBHOCTU TPYIA
TITOJIB3OBATEJIA

dopmyna pacyera SKOHOMUYECKOTO 3 peKTa:

3=3,—E;-K;,rme

Op - TO10Bas SKOHOMUS;

E, - HopmaTuBHbIii k03 dunuent (E,=0,15);

Ky - KanuTasapHbIe 3aTpaThl HA IPOSKTUPOBAHUE U
BHEAPCHHE, BKIIOYAs IEPBOHAYAIBHYIO CTOMMOCTH
IPOTPAMMBEL.

9p = (P —P;) + AP, , riie

P1 - sKcruTyaTalioHHBIE PACXOABI 10 BHEAPCHHS
pa3pabaThIBaeMOii IPOrpaMMBbl;

P> - sKkcIuTyaTaliioHHBIe pacXo.sl ocie BHEIpe-
HHS pa3padaThIBaeMOil IPOrpaMMBL;

AP, - 5KOHOMHUSI OT MOBBIIICHHS TPOU3BOIUTEIIb-
HOCTH TpYZa II0JIb30BaTeICH.

P.
AP. =Z_-Y,— rne
i I Zl 100’ pit
Z,, - cpegHeronoBas 3apaboTHas IIaTa MoJIb30Ba-

TeIsl.
Pacxo/bl Ha cojiepKaHKe MepcoHana:

Z=n;z;(1+ 1ATCO) , T7ie

Ni - YUCICHHOCTh MEPCOHaNa, paboTa KOTOPOTro
OyZIeT aBTOMAaTU3UPOBAHA;

Zi - 3apabOTHAs TUIaTa MIEPCOHANA,;

A; - IPOILIEHT OTYKCIICHUH HA COLMAIBHOE CTpa-
xoBanue - 30.

[ToBeiienue npousBoauTensHOCTH TpyAa Pi (B %)
ompenensercs no Gopmyie:

_ ATj .
P, = (Fj_ATj) 100, rme

Fj - Bpems1, KOTOpoe IIaHUPOBAJIOCH TTOJIb30BATE-
JeM Ul BBITOJNHEHUs] pabOThl 70 BHEAPEHHS MPO-
rpaMMBbl;

A Tj- 5KOHOMHSI BpEMEHH TI0CIIe BHEIPEHUS MpPo-
IPaMMHOT'O ITPOJIyKTa.

PaccmoTpuM B KauecTBe NpHMEpa MalIyl0 MoO-
JIOYHO-TOBApHYIO hepmy.

VYuer pacxo/ia KOpPMOB BEJIETCSI OAHUM COTPY/THH-
KoM Ha KoMmbioTepe B MS Excel, mo3Bomnstomem xpa-
HHUTH JaHHbIE B Tabnuiax. B kauecTBe cpencTBa aBTO-
MaTH3aluy BEIOPAHO ITPOTPaMMHOE CPEJCTBO, IPEIHA-
3HAUCHHOE JISl €XKEJHEBHOTO 3allOJHEHUS] SKpPaHHOMH
¢opmsl, umutupyromei Gopmy CIT— 20 - «Bexomocts
ydeTa pacxoza KopMoB» [5, 6].

Cronmocts porpammsl - 10000 py6.

CTOMMOCTB YCIIyT CTOPOHHEH OpraHU3aIliH 110 e
BHenpenuto - 7000 pyo.

Oxnan cotpynnuka - 25000 py6.

PaccunTaem SKOHOMHIO 32 CUET YBEIHUICHHUS TIPO-
W3BOJUTENILHOCTH TPY/Aa COTPYAHHUKA.

B nanHOM mpumepe HakiaJHBIE M MIPOYHE pac-
XOJBI /IO ¥ TOCJIe BHEAPEHHUS IIPOTrPaMMBI paccMaTpH-
BaeM Kak Heu3MeHHble. Toraa:

3, = AP,

Homyctum, 4to Bpems F Ha eskeTHeBHBIH BBOJ] MH-
(opmaru, pacdersl, BHIOOPKY TaHHBIX, TIOATOTOBKY U
neyaTh OTUETOB YCIOBHO paBHO 120 MuH.

VYcnoBHOE BpeMsi Ha 3TH e BHIBI paboT mocie
BHEJPEHHS IPOrpaMMBbI — 25 MUH.

OKOHOMUS BPEMEHU Ha BBITNOJIHEHHUE €KEAHEBHON
paborsl 1o pacxony ydera kopmoB AT = 95 MuH.
IToBbIIeHNE TPOU3BOIUTEIBHOCTH TPYAA!

pP= <—AT ) 100 = (—95 100 = 380%
“\F-aAT B 120—95) - 0
Pacxo,um Ha coaep)KaHI/[e COprZ[HI/IKa:

30
Z =1-25000- (1 + M) = 32500 py®.

KanuransHble 3aTpaTbl Ha BHEOPEHHWE U CTOH-
MOCTb IIPOJTYKTa:
K, = 10000 + 7000 = 17000 py®.
OKOHOMHS OT IOBBIIICHUS MTPOM3BOANTEIHHOCTH
TpyZa IOJIb30BaTEN:

AP, = 32500 380 _ 123500 py6
n= 100 pyo.

OkoHomuueckast 3Qp(EeKTHBHOCTh OT BHEIPEHUS
IIPOrpaMMHOTO MIPOAYKTa:

3=3,—E, K, =123500 - 0,15-17000

= 120950 py®6.

OkoHomuueckast 3Qp(EeKTHBHOCTh OT BHEAPEHUS
[IPOrPaMMHOTO MPOJYKTA 33 CYET YBEIHUYCHUS IPOU3-
BOJUTENBHOCTH TPYJA 00HO20 COTPYAHUKA MPEANpHs-
THSL TIOJTy4aeTCs 3HAUUTEIBHON ISl MAJIOTO MPEAIPHs-
THSI, AaXe TP MPUOIM3UTEIFHOM pacderTe.

BHenpeHne mporpaMMHOTO NPOAYKTa, KOTOPBIH
MOJKET OCBOMTH JIFO00H COTPYIHUK, HE BIICUET 32 COOOH
pacIpeHHe mTara.

s mose3oBatens (Oyxranarep, y4eT4nK, 300TeX-
HUK, 3aBeOyIOUINi (epMoil) HEOOXOIUMO OCBOUTH
TOJIBKO 4acTh IIPOTPaMMBI, OTBEYAIOIIYIO 32 00paboTKy
JIAHHBIX - BBOJI ICXOJIHBIX JJAHHBIX, (hopMHUpOBaHUE pe-
3yNbTaTOB pacdera, cilexys HHCTPYKIHH, KOTopas
BECbMa MpocTas JUlsl TeX, KTO 3HaKoM ¢ uHTepdeiicom
MS Excel [7, 8].

Pe3ynprar ynpomeHHOTO pacdera IKOHOMHYE-
CKOH 3((EKTHBHOCTH OT WCIIOJIL30BAHMS IPOrpaMM-
HOTO IPOJYKTA ITO3BOJISICT HATJIAJHO OLEHUTD PE3YIlb-
TaThl €ro BHEAPEeHus. BHepeHne nporpaMMHOTO IIpo-
JyKTa MOKET MPUBECTH K KOPPEKTUPOBAHUIO TIPOIIecca
paboTBl MAJIOTO MPEANPUSATHS, TaK KaK SKOHOMUS pa-
604ero BpeMeHU COTPYJHHMKOB Ha OIEpaluu ¢ JOKY-
MEHTaMH [03BOJISIET BHICBOOOXKAATH BpEeMsI Ha POIYK-
THUBHYIO JI€STEIbHOCTb.
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OINPEJIEJIEHUE YCHUJIUSA NEP®OPAIMU OTBEPCTHUM B IETAJIAX OBYBH JIETKOM
MNPOMBIIIVIEHHOCTH

Polishchuk O.S.,

Prybega D.V.,

Karmalita A.K.

Khmelnitskyi National University

EFFORT MEASURING OF THE PERFORATION OF OPENINGS IN DETAILS OF LIGHT
INDUSTRY FOOTWEAR

Annomauyus

Cmambs nocesuena ucciedosanuto npoyecca nepgopayuu oemaieti obysu. [Iposedensl IxcnepumeHmaio-
Hble UCCAeO06aHUsL Onepayul nepGhopayuu Mamepuaios npodboUHUKamu pazno2o ouamempa. Onpedenenvl (ax-
mopeul, eiusdlowue Ha mexHojaocudecKkoe ycuiue. Yuem oannvix c])akmopoe no360Jun noesICUNTL NMOYHOCNb pac-
uema ycunus nepgopayuu.

Abstract

This article is dedicated to the process of perforating footwear details. Experimental investigations were
carried out on the operation of perforating materials by punctures of different diameters. The factors are deter-
mined, what influence the technological effort. Taking into account these factors will increase the accuracy of the

calculation of the effort of perforation.

Knrouesvie cnoea: necxas npomvlulienHOCmb, Mamepua, nepgopayus, ycuiue nepghopayuu
Key words: light industry, material, perforation, effort of perforation

Jlerkast mpOMBILIIEHHOCTh Y KpaWHbI CETO/IHS 5B~
JISIETCSI MHOTOOTPACIEBBIM KOMIUIEKCOM IO TMPOU3BO/I-
CTBY OO0YBW, OAEKIBl U KOXKEBEHHO-TAIAHTEPEHHBIX
n3genuii. [loTeHIMaTbHBIE BO3MOXKHOCTH MPEIIpHs-
TUW JIETKOM NPOMBIIUIEHHOCTH MO3BOJISIIOT MPOU3BO-
JUTH OTUPOKHIA CIEKTP TOBAPOB, CHOCOOHBIX YAOBIIE-
TBOPHUTH BECh CIIPOC BHYTPEHHETO PHIHKA U OBITh KOH-
KYpPESHTHBIMH Ha BHEIIHEM pbIHKE. [lodTOMy miIst
3¢ PeKTUBHOM paOOTHI IPEIIPHUSITHI JIETKOI TPOMBIIII-
JIEHHOCTH TEPBOOYEPEAHBIMU 3aJadqaMU  SBJIICTCS
obecreyeHne KauecTBa BHIITYCKAEMOU MPOTYKITUH U €€
KOHKYPEHTOCTIOCOOHOCTb.

KauectBo wu3nmenuii Jlerkod NPOMBIILIEHHOCTH
(00yBB, OlIeXk /13, KOKEBEHHO-TATAHTEPEHHBIC U3IIEIHS)
(dhopMupyercs elie Ha CTaJud UX MPOCKTUPOBAHUS U

o0yciaBnuBaeTcss 000CHOBaHHBIM BEIOOPOM OCHOBHBIX
1 BCTIOMOTaTCJIbHBIX MaTEPHUAJIOB, pa]_[PIOHaHBHOﬁ KOH-
CTpYKIel 00OpyJOBaHHMsS M OCHACTKH, COBEpIICH-
CTBOM TEXHOJIOTHYECKOTO IpoIecca.

[lIBeitHast, 00yBHasI, TPUKOTAXKHASI H KOKCBCHHO-
rajaHTepeiiHas OTpaciii JIETKOW NPOMBIIIICHHOCTH
HUMEIOT crieudruIecKrue TeXHOJIOTHIECKHE OTEpalliy,
OTJIMYAIOIINE OJHY OTpacib OT APYTOi, HO IIUPOKO HC-
MTOJIB3YIOTCS OTICPAIIUH, aHAJIOTHYHBIE TS BCEX OTpac-
JIel W BBITIOJHSIOTCS OHU HAa OJTHOM H TOM e 000py-
noBaHuH (ipeccax). K Takum onepanusiM MOKHO OTHE-
CTH BBIpYOKY U niepdopanuro aeraneir 00yBH, 0J1EHK TbI
1 KOXXE€BEHHO-TAIAHTEPEUHBIX u3aenuil. JlaHHbie omne-
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palyu MPEanoIaraT B3auMOICHCTBHE pad0UYHX opra-
HOB IIPECCOB C MaTepualaMH, UMEIOIIUMHU Pa3IUnYHbIE
(hM3UKO-MEXaHUYECKHE CBONCTBA.

B ycnoBusX COBpEeMEHHOTO pPBIHKA, MPOU3BOAM-
TeJb BBIHYXKJCH YJIydllaTh KayecTBO, NU3aiH, TUTHE-
HUYECKHE CBOMCTBa 00yBHU. [l yIIydIeHus] dTHX TI0-
KasaTeleil Bce yalle HCIOIBb3YIOT omepartuio nmepdopa-
uuu. JlanHas omepaius SBIISIETCS OJHOW M3 CaMBbIX
pacTpoCTpaHEHHBIX B MPOM3BOJICTBE OOYBH M3 HATy-
paNBHBIX M CHHTETHYECKHAX KOX M HMCIIONB3YeTCS IS

nepdoparuu geranei Bepxa 00yBU CMEHHBIMU MaTpPH-
LAMH C 1eIBI0 OTACIKH U YBEIHMUCHISI BO3AYXOMPOHHU-
LIaeMOCTH Bepxa JieTHe# 00yBu. OHa 110 CBOEH CyTH I10-
nobHa omeparuu BeIpyOkm netaneit. [lepdoparuro
MOJKHO paccMarpuBaTh Kak MPOOHBKY OTBEPCTHH Ma-
JIBIX TUAMETPOB, PACCTOSIHUE MEXKTYy KOTOPHIMU MOXKET
OBITH COM3MEPUMO C TamMeTpoM. Cxema TeXHOJIOTude-
CKOM OTepalii U XapakTep N3MEHEHHs TeXHOJIOTHYe-
CKOTO YCHJIMSI B MaTepHaJIe TIPH €€ BHIOJHEHUH TIPe/I-
CTaBJICHHI Ha pucyHke 1, a, 0 [1].

l Fnepqa FnEP¢A
m 5 FHE,Dtp.MaKc,
ﬂ
i )
; N nepg.
3
=
/I/IIIJ"‘I/H,, i ot
;‘_ : fE\’ f\\\/ll’
IS i\ll\ll\ll ..\ _
’ 6
Pucynox 1.

Cxema mexmnono2uueckou onepayuu nep@hopayuu u XapaKmep usMeHeHuss MeXHOI0SUYECKO20 YCULUsL 8 Mamepu-
ane: a - nepgopayusi demaineti 6epxa 00yeu; 6 - xapaxmep UMeHeHUs MEXHOA02UNeCK020 Ycunus Fuepg 6 mamepu-
ane; Anepp- - paboma nepgopayuu; 1 — yoapuuk,; 2 — peszax,; 3 — nepgpopupyemviii mamepuai; 4 - guipyoHas
nauma, 5 - yoapuuk; 6 - npobotinux; 7 - npoxkiadka, 8 - nepgpopayuonnan mampuya, A - moawuna mamepuana

AHanu3upys TEeXHHUYECKYIO JIUTEPaTypy, MOXKHO
C/IeNaTh BBIBOJ O TOM, YTO IPAKTUYECKH OTCYTCTBYIOT
AQHATMTHYECKHE 3aBHCHUMOCTH IO OIPEIETICHUI0 yCH-
must iepdopanu [1 — 3]. MakcuManbHOE YCHITHE TTep-
(opanuy paccUUTHIBAIOT, MCIIONb3Ysl 3MIHPHUYECKYIO
dopmyny Kamyctmra (1) xak ycWIUS TOTPYKEHUS
mpo6oitHNKa, YMHOXEHHOE Ha MX KOJIu4ecTBo [1]:

F Ky kg -k, @

nepgh.maxc. = nnp q

rae Ny, — KOJIM4ecTBO MpoOOHMKOB B niepdopa-
IIMOHHOW MaTpuIle; ( — MOTOHHOE YCHWJINE BBIPYOKH,
H/mwM; Liypos — nepumetp ne3Bus mpoOoitHuKa, MM; Ka —
K03((UINEHT, YYUTHIBAIOIIUN NPHUTYIUICHHE JIC3BUS
npoboiinnka; Kp — K03 GUIMEHT, yIUTHIBAIOIINHA YOI
3a0CTpEHHs JIe3BuUsI pe3aka; Ky — koaddunuent, yauroi-
BAIOILMI CKOPOCTBH IPOLIEcCca BEIPYOKH.

JaHHbIi croco0 omnpeneneHus MaKCHMalIbHOTO
yennust nepdopanuy NpruOIMKEHHbIH, TaK KaK HE y4H-
TBIBAET (PAKTOPHI, KOTOPBIE 3HAYHUTEIHHO BIMSIOT Ha
npotuecc nepdopanun. PeanbHoe 3HAYCHUE YCUITHS MO-
KET HE COOTBETCTBOBATh PACUECTHOMY. DTO OOYCIIOB-
JICHO TeM, 4YTO HE NPUHMUMAIOTCS BO BHUMaHHE (ak-
TOPBI, KOTOPBIE SIBJISIOTCSI HE3HAYUTEIILHBIMH TIPU BbI-
pyOKe, HO WIpalOT 3HAYUTEIbHYIO pOJIb MpPHU
nepdopampm. K takum ¢akTtopaM MOXXHO OTHECTH:
reomMerpuueckuii  Qgakrop (mepumerp mNpoOOHHHKA,
BJIMSTHUE MIPOTHUBOIOJIOKHON KPOMKH, U3MEHEHHE pa3-

npoo

MEpOB BBICEYKH), BIMsHHE Ae(popManny BEICEUKH, KO-
JIMYECTBO BBICEUYEK B KaHaJIC MPOOOWHHUKA M TOMY I10-
I0OHOE.

Jis uccenoBanus onepanuy nephopupoBaHus
JeTaieif 00yBH B yCIIOBHO CTaTHYECKOM PEXUMeE, ObL1a
pa3paboTaHa 3KCIIepUMEHTaIbHas yCTAaHOBKA U ITPOBE-
JIEHO psi/i UCCIIEOBAHUI.

Jliist ipoBeieHHs SKCIIepUMeHTa ObLIM BbIOpaHbI
00pa3ipl 00yBHBIX MaTepUalioB C Pa3IMYHbIMU (u-
3UKO-MEXaHUYECKHMHU CBOWCTBAMH, KOTOPHIE HCIIOJNb-
3YIOTCSL AJIsl W3TOTOBJICHMS JeTajed Bepxa 0OyBH:
HATypaJbHYI0O KOXY Bepxa 0oOyBH, 3aMINy U HCKYyC-
CTBEHHYIO KOXY.

[IpoGoitHrKN W TPSIMOTUHEHHBIC PE3aKd WMENH
OJTHOCTOPOHHIOK 3aTOYKY. YTOJI 3aTOYKU DPABHSICA
25°, Jle3Bue ObwI0 Oe3 nmpuUTyIUIeHus. JuameTpsl npo-
OOMHUKOB cocTaBisu 1,2, 3,4,5,6,7, 8 Mmm.

[Mpexxae Bcero OBIIO UCCIEOBAHO CHITY Iepdopa-
MY HATYpaJIbHBIX U CHHTEeTHYeCKuX Kox [4]. ITo pe-
3ylbTaTaM 3KCIIEPHUMEHTa OBUIO MOCTPOEHHI rpaduye-
CKH€ 3aBUCHMOCTH, IpUBEAEHHBIE Ha pucynke 2. [Tpo-
AHATM3UPOBAB 3aBUCHUMOCTH CHWIBI Tepdopamuu OT
quameTpa mpoOoiHNKa, OBIITH CeaHbl BEIBOJIBI O TOM,
YTO HAOJII0aeTCs OTKJIOHEHHE PeaNbHOTO YCHIIUS Mep-
(dopanuu oT yCHIIHs BBIpYOKH IPSMOJIMHEWHBIM pe3a-
KOM, JIIMHA, KOTOPOT'O paBHa MEpPUMETPy NPOOOHHHMKA.
W3 npuBeneHHBIX TpaMKOB BUIHO, YTO YEM MEHBIIE
JraMeTp poOoifHMKa, TeM 00JIbIle OTKIIOHEHHE 1 yBe-
JIMYEHUE yCUIIns rephopanui.
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Pucynox 2. I'paguueckas 3asucumocmo cuavt nepgopayuut Fpepy om ouamempa npoboiinuxa: a — HamypaivHas
Kodica eepxa; 6 - 3amuia; 6 - UcKyccmeennas kosca: 1 - ycunue nepghopayuu, 2 - ycunue vipyoxu F ey npsmonu-
HEHbIM Pe3aKoM, OIUHA KOMOPO20 PAGHA NEpUMempP) NPOOOUHUKA

UroObl NPOSICHUT yBEJIMYCHUE YCHIMS NMpH nua-  Beiceuka HeneopMHpOBaHHAs MO BHICOTE M UMEET
MeTpe 10 5 MM, Oblla BBIABUHYTA THIIOTE3a O TOM, YTO  POBHBIE CPE3bI.
BBICEUKA IO/ JNEHCTBHEM CHIIBI TpeHHA aedopmupy- CpaBHUBasi BBICEUKY, NPEICTABICHHYIO Ha DPH-
€TCsl, BCIICICTBUE TOTO YBEIUYMBACTCS €€ IaBICHHE  CYHKE 3 W pHCYHKe 4 MOXXHO OTMETHTh, YTO 00pasel
Ha BHYTPCHHHE TpaHH NpoOOitHWMKa. DTO MOATBEp-  AMAMETpPOM 2 MM OBUI CyIIECTBEHHO CKaT. Takke
knaet ¢ororpadus BBICEUKH, YTO OblIa B3ATa M3 Ka-  HaONIOAAeTcs 3aKpyrJIeHHWE €ro BepXHEeW dYacTh 10
Haya npoOoiHrKa (PUCYHOK 3, O U pUCYHOK 4, 0). CpPaBHEHUIO C 00pa3loM AHaMeTpa 5 MM, KOTOPBIH HE

Ha pucynke 3 mpezacrasinena cxema nepdopauyy — npeTepries M3MEHEHU B pa3Mepax U CYIIeCTBEHHOM
NpoOOHHHUKOM, TMaMeTp KOTOporo Ooibiie 5 MM (npo-  aedopmain. CxaTHe BBHICEUKH OOBSICHSIET XapakTep
1[ecC MPOMCXOIUT 10 KIACCHUYECKOH cxeMe BhIpyOKH).  KpuBOW 1 Ha pucyHke 2, a, 0, B.
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Pucynox 3. Bzaumooeticmeue npoboiinuxa ouamempom 6onee 5 MM ¢ 8bICEUKOU, YMO HAX0OUMCS 8 €20 KaHde:
a — cxemamuyeckoe uzoopaicenue; 6 — pomozpagus sviceuxu, 1 — npoboiinux; 2 — kosca, 3 — eblpybouHas
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Pucynox 4.

Bszaumoodeticmeue npoboiinuxa ouamempom menee 5 MM ¢ 8blCeUKOll, Ymo HAXOOUMCsL 6 e20 KaHaie: d — cXxema-
muueckoe uzobpasicenue; 6 — pomoepaghus gviceuxu: 1 — npobotinuk,; 2 — koca;, 3 — eblpybounas niuma
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[TosTOMYy, mpemIoKEeHO BBECTH KOIPPHUIMEHT
yBenu4eHus ycunus nepdopanun Kes, 3aBuUCSIMiA oT
nuameTpa npoboiHuka d.,. JlaHHBIH KO3 QUIEEHT
ObLT HaliZIeH U3 COOTHOIIEHHUS JBYX KPHUBBIX Tpaduye-
CKUX 3aBHCUMOCTCH (PUCYHOK 2, a, 0, B).

Ha pucynke 5 npuBeaeHa 3aBUCUMOCTH KO3 dH-
[MCHTA YBENU4YeHHsT yerunns Kes mepdopanun ot gua-

kes

Metpa npodoiinnka d,,. Kak BugHO 13 rpaduyeckoii 3a-
BHUCHMOCTH (PHCYHOK 5) OOJIbIIIE COOTHOIIEHHE IOy~
YeHO NPH HAaUMEHbIIEM 3HAa4eHUU pa3Mepa AuameTpa
npoOoiinuka. [Ipu pasmepe npoboitHuKa S MM COOTHO-
LIeHHEe NPUOIMKAeTCS K SANHULIE U B JalbHEHIIeM He
MEHSETCS.

22

f

I~

2.0 \

1.8 2

16 J

14

12

1.0 —

.

0 1 z 3 4

5 6 7 8

d np, MM

Pucynox 5. 3asucumocmo kodgppuyuenma yeenuuenus ycunus kes nepopayuu om ouamempa npoboiinuxa d,y:

1 — namypanonas xoxca sepxa; 2 —

Koadhdunuent ysenuveHus compoTuBieHus Kes
nephopanyu pe3akaMi MaJloro IepUMETpa OIpeers-
eTcs 1o (opmyIe:

__ nepgp
kc6 - .

F

8bIp

)

Kak BumHO wu3 rpaduyeckux 3aBHCUMOCTEH
(pucyHok 5) mpu mepdopamuu pe3akaMH MalbIX
mepuMeTpoB (10 5 MM) HaOMIOmaeTcs YBEIWYCHUE
conporuByieHnst nepdopannu. s Bcex MaTepHaoB
KO3 PUIIMEHT yBeTHUEHHUSI HaXOAUTCS B OIHOM 30HE.
Ha ko3¢¢uuueHT yBenu4YeHUs BIMSET TOJIIMHA
MaTepHala M €ro JKeCTKOCTb, a Takxke (opma
npoboitHuKa (KpyT, TPSAMOYTOJIBHUK, TPEYTOJIEHUK U
T.7.).

3amua, 3- UCKYCCmMEBEHHAs Kodica

Jpyrum akTopoM, KOTOPHI 00yCIaBIUBAET Pa3-
HUIy MeXIy nepdoparueii 1 BEIpyOKOH €CTh HHCTPY-
MeHT. {71 mepdopannu HCroabp3y0T IPOOOHHNKH, KO-
TOpbIE UMEIOT HEKOTOPbIE OTIIMYHS OT pe3akoB. B mpo-
I[ecce BBITIOTHEHUS OTIePAIliH POUCXOINT YAEP)KaHHEe
BBICEUKH B KaHajle MPOOOMHMKA 3a CYET CHJI CHKATHSl.
l'umore3y 06 yBeInueHUH AaBICHUS B KaHAJE IMPOOOii-
HUKa MOJTBEP)KJIEHO pe3yabTaTaMH JKCIEPHUMEHTa,
KOTOpbIE IIPUBEACHBI Ha PUCYHKE O.

Ha pucynke 6 npuBeneHsl rpaduieckue 3aBUCH-
MOCTH YCHJIMSI 3KCTPAKIMH BBICEUKH C KaHaia MpoOoii-
HHKa OT IMaMeTpa MpoOOWHNKa JJIsl pa3IMIHbBIX BHIOB
kox. [lokazarenu ycnnust Uit 3TUX KO OTIIHMYAIOTCS
TEeM, YTO NPHUBEACHHbBIE MaTepHalIbl UMEIOT Pa3InIHbIC
MEXaHW4YeCKHE CBOHCTBA U TOJIINHY.
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Pucynox 6. 3asucumocmo ycunus sxcmpaxyuu viceuxu Foeo ¢ Kanana npoboiinuxka
om e2o ouamempa U,p: 1 — namypanvuas koxca eepxa; 2 — samua, 3 — UCKYCCMEEHHAS KOJICA
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Brnaronapss 0COOCHHOCTH KOHCTPYKIMH MPOOOii-
HUKA, BBICEYKA C KaHaja MPOOOWHUWKA yJalseTcs 3a
CYeT BO3JCHCTBHUS Ha HEEe KaXKIOW CIEYIOIEHd BBI-
CEYKH Yepe3 OTBEPCTHE I IKCTpakiuu. B pezynbrate

Yero MpPOUCXOIUT COMBAHKEC BHICCUYKH B MaKeT (PUCY-
HOK 7).

Pucynoxk 7. Bviceuxa cnpeccosannas 6 nakem

Kaxngas mocnemyromast BbICE€YKa YIUIOTHSETCS
OoupIie TIpeBIAYIIEH TOTOMY, YTO KPOME pe3aka Ha
Hee JEHCTBYIOT mpeablaymue Boiceukd. Hanbonbiee
3HA4YEHHE CONPOTHUBIICHUS SKCTPAKINH MaKeTa JTOCTH-
raercs Iocie MPOXOKACHHS BBICEUKOM ABYX IUTHH Ka-
Hajla npoOoitHnka. Hanudue BbICEUKHM B KaHaJe JKC-
TPakKIMK 3HAYUTEIILHO YBEJIMYMBAET COMPOTHUBIICHUE
NorpyxeHus npoboiirka B Marepuai. [ToaTomy 6bL10
NPE/ITI0KEHO BBECTH KOI(D(DUIMEHT SKCTPAKIMU BBI-
CEUKH C KaHasia MpoOOiHHMKa OT ee KonnuuecTBa K. (pH-
cyHOK 8). OH ompejenseTcss U3 COOTHOIICHUS yCUITHUS

AKCTPaKIIMU OJHOH BBICEYKH K YCHIIUIO 3KCTPAKIIUU
BCEX BBICEUCK, HAXOAALINXCS B KaHAJIE IPOOOHHIKA!

k _ Fak.ea.

x=E ®)

9K K.
r7e Fs o — ycHIIHE SKCTPAKIINH BBICCUKH C KaHAJIA
mpoboitanka, H; F,.. — ycuime sKCTpakiiuu BEICEUKH

3aIllOJIHCHHOI'O KaHalia Hp060ﬁHHKa, H.

Kk
16
14 7 : 7[
12 %;%
11 //, <
y — 3
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N, wim

Pucynox 8. 3asucumocmo kosgppuyuenma skempaxyuu eviceuru Ko ¢ kanana npoboiHuka om ee KOIU4eCmed
Ne npu Onune Kanana npobounuxos 10 mm (mamepuan — zamwa): 1 — ouamemp npobotinuxa 2 mm; 2 — ouamemp
npoboiinuxa 3 mm; 3 — ouamemp npobounuxa 4 mm

Jnst pacyeTa TEXHOJIIOTHYECKOTO YCHIIMsS nepdo-
pauuy UCTIoIb30BaHO (GOPMYITY, B OCHOBE KOTOPOH Jie-
JKUT W3BECTHBIH c11oco0 pacueTa ycHins BRIPYOKH, HO
C Y4€TOM MPOBEACHHBIX HAMU UCCIIEOBAHHNA:

Fop =K, - Lypos (P Ks + 2-t-0,,,-( f,,, +19B))

rjie P - yaenbHOe 3Ha4YeHHE CHJIBI YIIPYTOro CO-
MPOTHUBJICHUS] MaTepuaa, H/™m% K, - ko3¢ ULKEeHT,
YUMTBHIBAIOUIUI BEJIMUMHY M3HOCA Je3BUs pe3aka; t -
TOJILIMHA NOTPYKEHUsI pe3aKa B MaTepHal K BOZHUKHO-
BEHHUIO OTEPEKAIOIIETO Pa3phIBa, M; Ocp, - HANIPSDKEHUE
cxatust Mmatepuana, MlIla; f,, - koaddurmenr Tpenns
MEXIy TPOOOWHUKOM M MaTepUalioM; [ - yroj 3a0CT-
penust npoboiiHuka, °©.

Ha ocHOBe H3JI0)KEHHOTO MOXKHO CJHIEJIaTh BBI-
BOJIBI:

Frepp = ( Foup Keg + Fax.e(). ) Ny @)

Yeunus BeIpyOKH omnpezensiercs o ¢popmyie [4]:
®)

1. YcraHOBNIEHO, YTO NpH NMPOOMBKE OTBEPCTHIH
MAJIOro IIEPUMETPY MPUCYTCTBYIOT (PAKTOPHI, KOTOPbIE
3HAYUTEIBHO YBEIMYMBAIOT CONPOTHUBIIEHHUE MOTPYXKE-
HUSI pe3aka B MaTepHual. BrisBieHo, uto cuna nepgo-
pauuu 3aBHCUT OT IepuMeTpa npoboitHuka. [Ipu nua-
MeTpe NpoOOHHMKA JI0 5 MM HEOOXOIMMO BBECTH KO-
3¢ QULIUCHT yBeIHYEeHUS yCuins nepdopanmu.

2. YCTaHOBIICHO, YTO /IS SKCTPAKIIMU BBICEUKH C
KaHaJa mpoOoiHIKa HEOOXO0IUMO 3aTpadrBaTh JOTIOJ-
HUTeNnpHOE ycuiane. OHO 3aBUCHT OT TIEPUMETDA,
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(opMBI M JJTMHBI BBIBOAHOTO KaHaa NPOOOWHHKA.
VYder BBIIICYKAa3aHHBIX (PAKTOPOB IMO3BOJUT 3HAYHU-
TEJIBHO MOBBICHTH TOYHOCTh pacueTa yCHIns nepdopa-
LIAH.
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«BEJIMUKOE» MECTOPOXJIEHUE KAK UHIUKATOP MAPOBBIX TPEH/IOB

Telekova L.R.,
Diyakovskaya A.V.
Astrakhan State Technical University

«THE GREAT» FIELD AS AN INDICATOR OF WORLD TRENDS

Annomayusn

B oannoii cmamwe npedcmasnenvl xapakmepucmuxu HedagHo OmKpuimozo 8 Poccuu mecmopoosicoenus yane-

8000p00H020 cbipbs "Benuxoe", pacnonoscennoeo 6 Acmpaxauckotl obnacmu. JJanvl npubauzumenvHvle OYeHKU
3anaco8 OAHHO20 MeCMOPOACOeHUs U €20 PbIHOYHOU cmoumocmu. Mecmopoocdenue "Benukoe" 6 cmamve pac-
CMAmMpUuBaemcsi 8 Kauecmae UHOUKAMopa Muposblix mpeHo08, NOCKOIbKY 8 HACHOosiujee 8pemMs UMeemcs HeCKOIbKO
anbmepHamue e2o OanbHelulell IKCNIYamayuu, U bloop Mmoo uiu UH020 NYymu, KOMopblii OCYyWecmeum KomMna-
HUSl, OMKPbLEULAS IMO YHUKATIbHOE MeCOopodicOeHue, byoem NpeKpacHo ompaicams mpeHobl CO8PEMEeHHO20 MU-
P0B020 He(hMAHO20 PbIHKA.

Abstract

This article presents the characteristics of the recently discovered hydrocarbon field « The Greaty in Russia,
located in the Astrakhan Region. Given an approximate assessment of the reserves of this field and its market
value. «The Greaty field is considered in the article as an indicator of global trends, since at present there are
several alternatives for its further exploitation, and choosing one way or another that the company that discovered

this unique field makes will perfectly reflect the trends of the modern global oil market.

Knrouegvie cnoea: negpmu Poccuu, mecmopodscoenue «Benuxoey, Hepmanou pblHOK, MUpogvie mperobl,

HepmaHble KOPROPAYUU.

Key words: Russian oil, «The Great» field, oil market, global trends, oil corporations.

The century in which we live is the age of oil and
gas. Russia possesses large reserves of oil and gas and
is among the world leaders in their production. In terms
of oil reserves, Russia ranks 6th in the world. Accord-
ing to 2018, its reserves amounted to 106.2 billion bar-
rels, which is 6.3% of world reserves. In terms of natu-
ral gas reserves, the Russian Federation ranks first in
the world. Its proven reserves for 2018 are estimated at
about 47.8 trillion m3. This represents about 32% of all
global reserves.

At present, the hydrocarbon resources of the As-
trakhan region on land are the largest in the European
part of the Russian Federation and its amount is more
than 6 trillion m® of gas and 1.3 hillion tons of liquid
hydrocarbons. According to experts there are about
96% of hydrocarbon reserves of the whole Southern
Federal District are concentrated [3, ¢.295].

In 2014 the largest of the discovered hydrocarbon
deposits were found in the Astrakhan region. The raw
material base area includes 11 fields: 4 gas condensate,
4 oil and 3 gaseous ones. Three of these fields are As-
trakhan gas condensate field, Central-Astrakhan gas
condensate field and the discovered in 2014 oil field
«The Greaty, they are all unique by oil and gas reserves.

«The Great» is located in a semi-desert area of the
Harabalinskii district of the Astrakhan region. The area
is about 800 km2. The depth of occurrence of stocks is
about 5000 meters. Estimated reserves are 300 million
tons of oil and 90 hillion m® of gas, for a visual exam-
ple, last year, 523 million tons of oil were produced in
Russia. Recoverable reserves are 42.3 million tons [4].
Oil at the field is characterized as light, and dissolved
in it is a gas with a low content of hydrogen sulfide. In




«COLLOQUIUM=JOURNAL»#3(27).2019 / TECHNICAL SCIENCE 49

contrast to all the deposits confined to the same depos-
its (Bashkir, Karbon) in the region, hydrogen sulfide is
found only in hundredths.

A little-known company «AFB» discovered the
field called «The Great». Currently it is considered one
of the most promising in the Astrakhan region. The
State Reserves Committee «Rosnedra» put on the state
balance the reserves of oil and gas new unique hydro-
carbon deposit discovered in the Astrakhan region.
«The volume of the deposit «The Great» reserves al-
lows to talk about the birth of a new oil and gas prov-
ince in the Astrakhan region», - said the head of the
Ministry of Nature Sergey Donskoy [4]. The last field
of this magnitude was discovered in 1991 in the Kras-
noyarsk Territory (Vankor, now operated by «Ros-
nefty).

The Ministry of Natural Resources has called the
stocks of «The Great» unprecedented, but the field is
the problem, primarily because of the complicated ge-
ological structure. The chief geologist of the company
«AFB» Vladimir Kudinov noted that «The Great» field
has a complex geological structure, and it is the first
field in the land of the Astrakhan region practically
does not contain hydrogen sulfide impurities. The de-
velopment of «The Great» may indeed be difficult, due
to the large depth of hydrocarbon occurrence, and
therefore, high pressure. It is known, that the Caspian
Lowland has a complex geology [2].

And although the reserves of «The Great» in the
gas volume of 90 billion m? is less the reserves of the
Astrakhan gas condensate field, but also the quality of
the product is much higher, it is easier to extract. And
most importantly, that the new field is an oil one. The
approximate value of «The Great»is about $ 1.1 billion
[1].

The field called «The Greaty» from this point of
view, looks really attractive. But, as the chief geologist
of the «<AFB» self-critically remarked, this is a «com-
plex field». And all experts understand that it can make
a profit, but this profit will not be easy. Drilling tech-
nological wells in difficult conditions, their preparation
for work, the creation of infrastructure - this already re-
quires a solid investment. Developers will have to lay
the costs for very likely emergencies. In the course of
development, hydrogen sulfide with gas reserves can be
detected, which can reduce the value of «The Greaty».
All this may be a reason to sell the project.

So, the investors of «AFB» now have three ways.
They can start producing oil on their own. This can be
beneficial if the oil market is growing. But the field is
complex, which means that new equipment is needed,
and this can reduce profits. The second option is to look
for a partner. Analysts say that the last large deposits

are almost dismantled. «AFB» has a choice - it is either
«Gazpromneft» or «Rosneft», the largest oil and gas
corporations in Russia.

But there is a third way, so far not officially dis-
cussed. This is an opportunity of «The Great» sale. En-
tirely. Perhaps it will not give such a large profit, as in
the case of partner development, but it will allow to
shift all the burden on the development of the field onto
other people's shoulders. It can be assumed that if the
«AFB» does this quickly and without long trading, this
will be a signal that investors now do not really believe
in the stability of the oil market, and it is easier to sell
the asset with some kind of profit than to find yourself
in a difficult situation. But there is another nuance. The
deposit may turn out to be, for example, even richer
than it is supposed now, and then its sale will be the sale
of a winning lottery ticket. At the same time, produc-
tion can be started only in 5-7 years, and then what will
be the price of oil?

In any case, if «Rosneft» or «Gazpromneft» join
the battle for «The Great» field or start developing
some other schemes, then it will be possible to assume
that the oil giants are looking to the future with confi-
dence. So «The Great» field can be an interesting indi-
cator not only of the oil market, but also of world poli-
tics.
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Yumcruii cocyoapcmeennuiii asuayuonnviil mexHuveckuti yHugepcumem

OBECHEYEHHE BE3OITACHOCTH HH®OPMAILIMOHHBIX TEXHOJIOTI' Ui B BAHKOBCKHX
OPTAHM3AIIUAX POCCUMCKOMN ®EJEPAIIUM

Shamsutdinov Rinat Rustemovich
Ufa State Aviation Technical University

ENSURING THE SAFETY OF INFORMATION TECHNOLOGY IN BANKS OF THE RUSSIAN
FEDERATION

Annomauus.

B cmamve npoananuzuposanvt mpeboganusi k obecneuenuio 6€30nacHOCmMu UHGOPMAyUU 1 UHGHOPMAYUOH-
HbIX MEXHONI02ULl 8 PAMKAX NPOSPAMMHO-ANNAPAMHOU 3auumsl UHGopmayuu 051 6aHKOECKux opeanusayuti Poc-
cutickoti @edepayuu. Taxoice 8 cmamove aHAIUZUPYIOMCS MPEOOBAHUSL K CUCIEME MEHEONCMEHMA UHPOPMAYUOH-
HoU be3onacHocmiu, cucmeme UHQOPMAYUOHHOU DE30NACHOCIU, a maKdce cucmeme obecnederus uHgopmayu-

oHHOU bezonacHocmu. [Ipedcmaenenvt pexomenoayuu.
Abstract:

The article analyzes the requirements for ensuring the security of information and information technologies
in the field of software and hardware information security for banking organizations of the Russian Federation.
The article also analyzes the requirements for the information security management system, the information secu-
rity system, and the system of information security ensuring. Recommendations were provided.

Kniouegvie cnosa: b6anxosckas maina, ungopmayuonnsie mexronozuu, Poccutickas @edepayus, unghopma-

YUOHHAA 6€3OI’lCICHOCI’Vlb, mpe606amm K 6e3onacHocmu.

Keywords: bank secrecy, information technologies, Russian Federation, information security, security re-

quirements.

CornacHo PoccuiickoMy 3aKOHOIATENLCTBY OaH-
KOBCKHE OpraHM3aluK 00s3aHbl 0OecnednTs Oe3omnac-
HOCTb MH(OPMAIMH, COCTaBIAIONIEH OaHKOBCKYIO
TailHy, onpeneneHnyto I'paxnanckum Kopexcom PD
[1, cr. 857], mepconansueie mamubsie (I1H) [2], co-
rimacuo TpeboBanusim PCl DSS [3] nomkHa ObITh 00€c-
MeyeHa 3aluTa OaHKOBCKHUX TEXHOJOTMYECKHX IIPo-
neccos (BTII).

[MporpammHo-anmapaTHas 3amura WHpOpMAIKU
(ITA3W) sBisieTcst OJTHOM M3 COCTABIISIONINX CHCTEMBI

nHpopMannonHo# OezonacHoctn (CHB) 6aHka, KOTO-
pasi, B CBOIO ouepeb, Hapsily C CHCTEMON MEHEIDK-
MeHTa nHpopMannonHoi Oe3omacHoctu (CMUB) 06-
pa3yroT cucteMy obecrieueHuss HHPOPMAITMOHHON 0e3-
omacHoct (COUB) Ganxa. To ecTb HempepsIBHO
¢byukuuonupyromas CUb ynpasnsercs CMUB B Buae
LUKINYecKoil Monenu JleMuHra, 1 COBOKYIHOCTD JaH-
HBIX cucteM obpasytor COUB, kak npencraBieHo pu-
CyHKOM 1.

CUICTEMA OBECIEYEHUSA MHD®OPMALMOHHON BE30MACHOCTH

CHCTEMA MEHE/DKMEHTA MHOOPMALIMOHHOW BE30MACHOCTH

: Peanunzauuna
s COUB

MnaHnposaHue
COoMuB

CHICTEMA MH®OPMALIMOHHOW BE30MACHOCTU

R Nposepka
N/ i couB

CoBepLueHCTBOBaHNE P
COMB N

Pucynox 1 — COUE 6 munogou 6anko8cKoll opeanu3ayuu
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CMMUE B pamkax [TA3U rtaxxe nomkHa obecrie-
4yBaTh IMKJI J[eMUHra, NPUMEHUTEIbHO K CHCTEME
[MA3U. Cornacuo nonoxenussm CTO bP MBBC-1.0-
2014, tpedoBanust k CUb tunosoii 6aHKOBCKO# opra-
HHU3aLUH TOJDKHBI OBITH 0()OPMIIEHBI JOKYMEHTAJIBHO B
cootsercteun ¢ PC BP UBBC-2.0 [4].

CorymacHO TOJIOXKEHUSIM JAaHHOTO CTaHIapTa, B
KOHKpeTHOM Oanke TpeboBanms k CUB moryr OBITH
pa3paboTaHbI U A APYTUX 00IacTel ¥ HanpaBICHUH
JeATeNBHOCTH. Beinenum TpeboBaHms, ONpENeICHHBIX
CTO BP UBBC-1.0-2014 npumenutensHO K [TA3U.

Hasnauenue, pacrpeznernenue poiieid, obecrede-
HHe J0Bepus k nepconany B pamkax ITA3M cBoautcs
K peanu3alluil pa3rpaHUYEHUs JOCTyla B COOTBET-
CTBHH ¢ AelcTByronMu B pamkax CMUB npasunamu
COIJIACHO NPHUHLMITY MHUHMMU3AIUM MPUBUIETHH, a
TaKkXKe K BBIIOJHEHUIO M PEruCTpaIl MHpOLEIYpPhI
KOHTPOJIS 32 IESITENbHOCThIO paOOTHHKOB, KOTOPHIE, B
CBOIO OUYe€pe/ib, MOTYT IOJYYUTh KOHTPOJIb HaJl 3allld-
aeMbIM HH()OPMALIMOHHBIM aKTHBOM OaHKa.

Paspabotka cucrtemsr ITA3U momkHa MpOU3BO-
JUTCSL C y4eTOM HEOOXOOUMOCTH OOECICUCHHs 3a-
IIUTHl B YCJIOBUSAX MONBITOK HECAaHKIIMOHHUPOBAHHOTO
mocryna (HCJI) ¢ ucmons3oBaHHeM HH(POPMAIIAOH-
HBIX-TEJIEKOMMYHHUKAIIMOHHBIX CeTel, OMIMOOK MpaBo-
MOYHBIX IOJb30BaTeNIell CUCTEMBbI, BO3MOXXHOCTU He-
aJeKBAaTHOTO WJIM HEHAMEPEHHOI'0 HCIOIb30BaHUs
VMM 3alUIEHHON HHPOPMAIIHK.

Tpeboanms k [TIA3U npu ynpaBieHUH JOCTYIIOM
U perucTpalyeil B THIIOBOM OaHKOBCKOM OpraHU3alnuy
BKJIIOYAOT YUeT U (PUKCANNIO MIPaB AOCTYIa CYOBEKTOB
K 00BEKTaM, a TAaK)Ke MPUMEHEHHNE BCTPOCHHBIX B aBTO-
MaTH3HPOBaHHYI0 OaHKOBCKyr cuctemy (ABC) 3a-
muTHBIX Mep oT HC/I 1 BO3MOXHOCTH MPUMEHEHHUS CO-
OTBETCTBYIOIIMX CEPTU(HUIMPOBAHHBIX CPEACTB 3a-
muThl uHpopManmu (C3U), npuyueM 3alIUTHBIMH
MepaMHU JOJDKHO OOeCTednBaThcsi COKPHITHE BBOJIU-
Mo# ayTeHTH(UUHpYIOei HHGOPMALUK HA yCTPO-
ctBax ABC, oTobpaxkaroniux uapopmarmio. Pazmerre-
HHE TaKMX yCTPOWCTB JOJDKHO MPENSTCTBOBATH €€ He-
CaHKIIMOHHPOBAaHHOMY ChEMY.

B TumnoBoii 0OaHKOBCKOH OpraHU3alMHl HEOOXO-
JIMIMBI OTIpEJIeTICHNE M KOHTPOJIb BBITIOJIHEHHS TpeOOBa-
HUM K HCIIONB30BAHUIO MEXKCETEBBIX SKpaHoB (MD),
pa3AeNeHNI0 CETMEHTOB CPEJCTB CETEH ¢ pa3HOU cTe-
MIEHBIO KPUTUYHOCTHU U K B3aNMOJICHICTBHIO MEX/TY CeT-
MeHTamu cetelt, npumenenue [T1A3U1 or HCJ u Hapy-
LIEHMS] LENOCTHOCTU CBEJICHUHN O NEHCTBUSAX U Olepa-
musix.  [lpm wHpOpManmmoHHOM  OoOMeHEe  C
HCIIOJIb30BAaHUEM CeTeH, HEKOHTPOIMPYEMBIX OpTraHuU-
3anpeii 0aHKOBCKOM cucTeMbl P®, HeoOXomuMo wHc-
TIOJIb30BaHUE CETEBBIX MPOTOKOJIOB, 00ECTICUNBAIOLITNX
3alIUTy U KOHTPOJb LIEIOCTHOCTH NEpeaBaeMoil HH-
(opmar B COBOKYIIHOCTH C peayM3alnuei JByXCTo-
POHHEH ayTeHTHU(HUKALIUH.

Paccmorpum tpedoanmss CTO BP HBBC-1.0-
2014 x cpexactBam aHTHBHpYcHOI 3ammtel (CAB3).
IIprmmenerne CAB3 o0s3aTennsHO Ha BCEX aBTOMATH-
3UpOBaHHBIX pabounx mectax (APM) u ceprepax ABC,
€CIl He IpexycMoTpeHo nHoe. Heobxoanmo ucnons-
30BaHUE JIICTOHUPOBAHHOW ILIEHTPATU30BAHHOM CH-
CTEMBl aHTHBHPYCHOW 3aIUTHI, KOTOpas MperycMmar-

puBaert ucnoas3zoBanue CAB3 pa3nuuHbIX Ipou3BOIH-
teneit Ha APM, cepeepax, MD. CAB3 u ero 0a3bl qaH-
HBIX JIOJDKHBI PETYJISIPHO OOHOBIISITHCS, JKEJIATEIHHO
aBTOMaTH4yeckd. Bce moaxmoyaeMble  HOCUTEIH
JIOJDKHBI ITpoBepAThes ¢ noMomisio CAB3 Ha npeamer
BpenonocHoro [10 Ha aBToHOMHOM CBT.

Paccmorpum tpeboannss CTO BP MBBC-1.0-
2014 mo OUB B pamkax ITA3U mpu wcmoap30BaHUN
cetn MHTepHET. B THIIOBOH GaHKOBCKOM OpraHH3aIliN
PEKOMEHAyeTCS TIPOBEICHUE BBIICICHUS OTpaHHYCH-
HOTO YHCJIa TPYII, COAEPKAIIUX IEePEeUeHb PECYpCOB
cetu MHTepHET, JOCTYN K KOTOPBIM pa3pelieH Ui
nojp3oBareneil. OnpeneneHrne pabOTHUKA B KauecTBE
MOJIb30BaTENIsl  ONpPEJENICHHON TIPYNIBl  pPEcypcoB
JIOJDKHO PETUCTPUPOBATBCA M OCYIIECTBIATHCSA CO-
IJIACHO €ro JOJDKHOCTHBIM 00s3aHHOCTSM. Taroke
JIOJDKHO IPOTOKOJIUPOBATHCS MOAKIIOYCHUE U UCTIONb-
3oBaHKe pecypcoB MaTepHeT. [lepenaya 3amumaemoit
WHPOpPMALIUK  TIOCPEACTBOM  TJIOOAJBHBIX  CeTel
JOJDKHA OCYIIECTBIIATHCS TOJIBKO MPU YCIIOBHH 3aIllH-
IICHHOCTH €€ KOH(DUICHIINATBHOCTH U LIEIIOCTHOCTH. B
TUTIOBOI OAHKOBCKOW OpPTraHU3AIlNH JOJKHBI UCTIONb-
3oBatbest MO, CAB3, cuctembl 00HapyKEHUS BTOpXKE-
nuii (COB), cpencrea kpumnrtorpaduueckon 3aiuThl
nndopmannu (CK3U1), kotopsle obecrieunBaoT, B TOM
yycie, IpUeM U Mepeady JaHHBIX TOJIBKO ONpeaeIeH-
HOro opMaTa u AJisi KOHKPETHOW TEXHOJIOTHH.

Pexomennyercs: pusnueckas U30JSAUMS MOIKITIO-
yeHHbIX K UHTepHEeT CBT 0T JIBC, XpaHnenue 3amuiia-
emoit napopManuu Ha Takux CBT BO3MOXHO JHIIE B
HCKITFOUUTENBHBIX CIyYasxX C CAaHKIUU PYKOBOJCTBA.
Onepanuy KIMEHTOB B CHCTEMaX AHCTAaHIIMOHHOTO
0aHKOBCKOTO OOCTYXMBAaHUS JOJDKHBI BBHITIOHATHCS
TONBKO mociie Tpouenyp WA, npu paspsiBe cCoeIHe-
HUSI WIM TPOCTOE HEOOXOANMO 3aBEpILIEHHE CeaHca H
npeanoxkeHue moBTopHeIXx A mons3oBatens. i pa-
0O0THI MOJIE30BaTEICH B CHCTEME JUCTAaHIIMOHHOTO 00-
CITy’)KUBaHHSI pEKOMEHyeTcs pa3paboTka KIMEHTCKOTO
I10.

Paccmorpum tpeboannss CTO BP HMBBC-1.0-
2014 mo OUB npu ucnons3zoBannu CK3U. Heobxonu-
MocTh ucnonb3oBaHus CK3U ompenensercs 6GaHKOM
CaMOCTOSTEITFHO, €CITH 3aKOHOAATEIILCTBOM HE Tpedy-
CMOTPEHO WHOE, W MPHUMEHSETCS COTIACHO COOTBET-
CTByIOIIEH YacTHOM nosmtukor Ub, Moaensmu yrpo3
u "Hapymutens Ub. {ns 3amursl [1IJJH npumensitoTest
CK3U =ue ke KC2 kmacca.

PaccmoTpuM OCHOBHBIE TpeOOBaHUS JTaHHOTO
craagapta o OUb BIITII B pamkax ITA3U. Pa6or-
HUKM OaHKa, B TOM YHCIE€ W aJMHHHUCTPATOPH HE
JIOJKHBI UMETh BO3MOXXHOCTH OECKOHTPOJBLHOW aBTO-
pu3aluy, CO3JaHusl, U3MEHEHUs, YHUYTOXKEHUS IJa-
TEKHON MH(OPMAINK, U HECAHKIIMOHUPOBAHHOTO H3-
MEHEHHsI OAaHKOBCKUX CUETOB.

Tpebosanust CTO BP MBBC-1.0-2014 mo OUb
BUTII B pamkax ITA3UM coOTBETCTBYIOT pacCMOTPEH-
HBIM BBIIIE TPeOOBaHUSIM JaHHOTO cTtaHnapra k CUb B
pamkax [TA3U, nomomHeHWEM SIBIAETCS TO, YTO HE
Bxosmue B coctaB ABC cepBephl, 0QHCHBIE KOMITBIO-
TepHI U Apyroe 0o0opyaoBaHNE PEKOMEHIYETCS H30IIH-
poBatb ot ABC Ha yposHe JIBC cmocobom, ompeze-
JIEHHBIM ci1yx)001 Ub.
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PaccMoTpuMm ocHOBHBIE TpeOOBaHMS cTaHIapTa K
[MA3U BTII, B pamkax KOTOpbIX 00pabaThIBArOTCS
I11n. CUBb 6aHKOBCKHUX TUIATSIKHBIX TEXHOIOTHICCKIX
nportieccos (BIITII), B pamkax koToporo oopadaThiBa-
totcs [1/IH, mOJDKEH COOTBETCTBOBATH TPEOOBAHUSIM
BIITII gannoro cranmapra, CUB 6ankoBckux uH(pOp-
MAIHOHHBIX TeXHOJOoTHYecKnXx mporeccos (BUTIT) —
tpeboBanusM BUTII manHOTO CTaHmAapTa W HIDKEYKa-
3aHHBIM TPEOOBAHISIM.

CorymacHO TOJIOKEHUSIM ~ CTaHAApTa, YIPO3BI
yreduku [I/IH MO TEXHUYECKUM KaHalaM, CBS3aHHBIE C
HaJIMYMEM  HEAEKIapUPOBAaHHBIX  BO3MOXKHOCTEH
(HJIB) B cucremnom u mpukiagHoM I1O pekomenny-
eTcsl MIPU3HABaTh HEAKTyaJIbHBIMHU AJIsI TUIIOBOW OaH-
KOBCKOM opranu3zanuu. CienoBaTenbHo, I Takoil op-
raHu3alyy OTMaaaeT He0OXOIUMOCTh obecreyeHus 1
ypoBHs 3amuineHHocty (ganee — ¥Y3) I11x [5].

Peamusanust TpeOoBaHMII JaHHOTO CTaHAApTa K
ITA3U pexomenayercs s 3amutel 110 3 u 4 V3
I[Idu mpu ux 06paboTke B MHPOPMAINOHHON CHCTEME
nepcoHanbHBIX JaHHBIX (MCITJH). dns obecieueHns 2
V3 I[1IH peKkoMeHAYeTCsl PEaTU30BbIBATh OINPENEIICH-
Hele Mepsl [TA3U.

B nomnosHeHue K BBIIIEH3IOKECHHOMY, COTJIACHO
MOJIOKEHUSAM paccMaTpUBAaEMOI0 CTaHJIapTa, B THUIIO-
BOW OaHKOBCKOH OpraHu3aluy JOJDKEH OCYIIECTB-
JATbCA KOHTPOJb B3aUMOJEHCTBHSA MEXKIY CErMEH-
TaMU CETEH, TaKKe HE0OX0IMMO 00eCIIeueHUE 3aIUThI
MEPUMETPOB CeTel, B KOTOphIX pasmeriensl MCII/IH,
JIOJDKEH OCYIIECTBIISITHCS KOHTPOJIb BBITTOJHEHUS ITpa-
w1 B3aumozeiicteus UCIIu ¢ ABC.

Takum o6pazom, cnenuduky [TA3U B OaHKOB-
CKOM YUYPEXIECHUH COCTaBIISIET HEOOXOAUMOCTh €€ CO-
OTBETCTBHSI TPEOOBaHMAM CTAHIapPTOB MHIIYCTPHUH I1JI1a-
T&XHBIX  KapT, peaju3alid  COOTBETCTBYIOLIMX
Hactpoek C3U, obecneuenus: 6e3omacHoctu BIITII,

BUTII, BTII I1[J1. Takxke COUB 6anka 1omKHA COCTO-
st u3 CUb nog ynpasnenuem CMUB. COUB nomxna
¢yHKIMOHMpOBaTh O IWMKIy Jlemunra. B 1ernom,
ITA3U Oanka nmpu3BaHa 00eCHCUYUTh KOH(DUICHIIUATE-
HOCTb, LIEJIOCTHOCTb U JIOCTYITHOCTh MH(OPMALUH 00-
pabatsiBaemoit B ABC. HopmaTtmBHO-IpaBoBasi 0aza
TaKOH 3alIUTHI Pa3BUTA JOCTATOYHO XOPOIIIO.
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DEVELOPMENT OF A SITE FOR STUDENTS OF BASHKORTOSTAN

Annomayusn

B oannou pabome uoem peuw o peanuzayuu pazpabomku cavim-eusumku 011 Cmyoenueckux ompsoog baw-
kopmocmana Ha CMS Joomla u nnazune SP Page Builder. [{aunbvlil catim no360um nowyuums uc4epnvléaruiyio
unpopmayuio 0 OelUcmeyIOWUx Ompa0ax U ux Meponpusmuax, npedocmaguimn 603MOICHOCIMU NPOCMOMPA HOBO-
cmetl U nPoeKmos, a maKaice ¢ 1e2KOCMbIO 6CMYNUMb 8 OMP0 NPU HOMOWU NPOCIOU 0OPAMHOU POPMbI.

Abstract

This paper deals with the implementation of the development of a website for the Student Units of Bashkor-
tostan on CMS Joomla and the SP Page Builder plugin. This site will allow you to get comprehensive information
about existing teams and their activities, provide opportunities to view news and projects, as well as easily join a

team using a simple inverse form.

Knroueswvie cnosa: unmepeetic, paspabomra cauma, Joomla, cmyoenueckue ompsowvi, PCO
Keywords: interface, site development, Joomla, student teams, RST

C MOMEHTa TOSIBICHUS U /10 CETOJHAIIHUX JHEH
KOJIMYECTBO WHTEPHET- II0JIb30BATENIEH IOCTOSHHO
pacter. B xaxmoil cdepe OEATETBHOCTH B TOW, WA
MHOM CTETeHH IPUMEHSIOTCS WHTEPHET-TEXHOJIOTHH.
B ycioBusX MCIOIb30BaHUS COBPEMEHHBIX HH(OpMa-
IIMOHHBIX TEXHOJIOTUH — 3TO HEOOXOAUMBIH (haKTOp Cy-
[IECTBOBAHUS, MO3BOJLIOMINN PACIIMPUTh TIOJE pe-
KJIAMHOM JEATeNbHOCTH U NPHUBIEYb TEM CaMbIM J0-
MOJTHUTENbHBIX KIUEHTOB.

Korma Mb1 XO0TUM, 4TO-TO y3HATh, IPUOOPECTH Ka-
KOW-JINOO0 TOBAp WIIM BOCIIOJIB30BATHCS YCIYTOM, C KO-
TOPOH paHbIlle HE BCTPEYAIH U HE MOJIb30BAIIUCH, TIEpP-
BBIM JIETIOM MBI HOJB3YEMCSl COLMAIBHBIMH CETSIMHU,
YTOOBI HAWTH OT3BIBBI WM HIIEM HH(OPMALHIO B IJIO-
OanpHOW cetm MHTeprer. Tak MBI IpocMaTpuBaeMm
MHO)KECTBO CalTOB Pa3IMYHBIX (PUPM, KOMIAHUH, 00-
Pa30BaTENIbHBIX YUYPEKICHUM, pelakUuil U KOHKpET-
HBIX JTI0AeH. M3 3TOro MOKHO clienaTh BEIBO, UTO €CIIH
y OpraHu3alyu €CTh CBOW CaWT, TO OHA 3a00THUTCS 00
y1oOcTBE CBOMX MOTPEOUTENIEH M O TIPOIBMKEHUH CBO-
ero ToBapa. A TMOJB30BATENN B CBOIO O4Yepeib, OyAyT
PEKOMEH/IOBATh CAlT ¥ OPTaHHU3aLHNIO.

IToaToMy, B CBSI3U C pa3BUTUEM UHTEPHET-TEXHO-
JIOTMHA B Hallle BpeMsl MOSBUJIOCH OFPOMHOE KOJIMYe-
CTBO CaiiTOB C COBEPIIEHO pa3HOW TEMATUKOW: OT caii-
TOB KPYMHBIX KOMIAHHH, TUAUPYIOIIUX HA MHPOBOM
PBIHKE, 0 MAJI€HbKUX OJHOCTPAHUYHBIX CAUTOB, KOTO-
pBIe TPUTIAMIAIOT TOCETUTh (UPMY WM PACCKa3bI-
BAaIOT IMOJIC3HYIO HH(POPMAIIHIO.

Bbrimo pemeno pa3paboTaTth CaWT-BU3WUTKY ISt
Momogaexuoit Obmepoccuiickoit O6mmecTBenHoi Op-

ranuzauuu Poccuiickux CryaeHueckux oTpsaoB bar-
KoproctaHckoro Pernonanpaoro Otaenerns (MOOO
«PCO» bamPO), koTopsrii OyneT yao0eH u mpocT B 00-
CIy’)KUBaHWH (aIMUHUCTPHPOBAHHHN), a Takxke OyaeT
JIOHOCHUTH TIOJIE3HYIO MH(OPMAIHIO KaK Uil ITOCETH-
Tessl, TaK U JUIs OOMIIOB OTpsiia BCEro PerMoHa U Beel
Poccun. B nanpHeimeMm oH OyZeT mepeHEceH Ha XO-
CTHHT H HCIIOJIb30BAThCA B KaUeCTBE OCHOBHOT'O HCTOY-
HHKa, KOTOPBIH OCBELIAET CTYACHUECKYIO BHEYUEOHYIO
JEeSITeIbHOCTD — CTYICHYECKHH OTPSII.

Ha nawyanpHOM 3Tame ObuT pa3paboTaH mpuMep-
HBIW AnU3aifiH caiita. BropsiM atanom cran Beioop CMS
Joomla. Tpetuii sTan — ObUT BBIOpaH TUTATHH 1 O0iee
yIoOHOW peanu3alui OJHOCTpaHWYHOTO caiita CMS
Joomla — SP Page Builder.

Ilepexon Ha cucrteMy YyHpaBlICHHS KOHTEHTOM
MTO3BOJIFJI OTKa3aThCsI OT BBIBOJA CTATHYECKHX CTpa-
HUI] U TIPEIOCTAaBMJI BO3MOXKHOCTh pa3MeIlaTh TUHA-
Mu4eckue 0J10ku Ha caiite. Co3/1aH cTriIb OQOPMIICHHUS
1 Tpaduyeckuii madyoH caifra. CTOUT OTMETHTD IIH-
pOKHE BO3MOXHOCTH Joomla — 3TO THICSIYM TOTOBBIX
KOMIIOHEHTOB U TIaT(GOpMa C OTKPBITHIM HCXOIHBIM
KOJIOM TPEJOCTaBJIAIOT Pa3paboTYNKy BO3MOXKHOCTH
JUISL peajiM3aliiy JII00bIX Oy IymuX Hene, naei u npo-
eKTOB [2].

IToce ycTaHOBKM M aKTHBAallMM IUIATWHA, ObLIa
cozJlaHa Imycrasl cTpaHua. B Hell Obuta caenaHa ceTka
OJIOKOB N0 MCXOJHOMY MakKeTy. BeuTH co3maHbl, Kak
OOBIYHBIE PSIIIBI, TAK U PSIZIBI, IMEIOIIIE HECKOIBKO KO-
JIOHOK.

ITocne co3nanms pa3MeTKH, EPEITH K (PyHKIIHO-
HAJIbHOW 4aCTH caiTa:
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[epserit 6510k — hoToTpadus, ObLI CO3/1aH MyCTOM
psn u nobamieH moxynb ¢ororpaduu. beuto nobas-
JIEHO BUJIEO ¢ o(HUIMaIBLHOTO KaHana Poccuiickux cry-
JeHueckux otpsaoB B YouTube.

Bropoii 6ok — Kanennapes Meponpusituid. s
3TOr0 0J0Ka OBIII HHTETPHUPOBAH CKPHIIT C COITHATTBHON
cetn BKoHTakTe, 111 0TOOpaskeHus OCIeTHINA 3a1i-
ceif m3 rpymnmsl. [ocne OpuH cenaHs MOTYITH 3aITHCe i
MOCJIETHUX MEPOIIPUATHIH.

Tperuii 610k — Berynuts B oTpsin. beun co3man
PS1 ¥ HAMOJHEH LIECThIO KOJIOHKaMH. B KaxIyio Ko-
JIOHKY ObUIa BCTaBJIEHA MKOHKA, H300paxkaromias CUM-
BoJI oTpsina. Ha kaxkyro MKOHKY OBIJI CO31aH CKpPHIIT-
MO/TyJTb BCILIBIBAIONIETO OKHA. Bo ¢peiim Obiia 106aB-
JIeHa KapTHUHKA, KOTOpas BCIUIBIBANA IIPU HAKaTHU Ha
HWKOHKY M OTOOpakana Ooniee moapoOHyro HHGpOpMa-
U0 00 oTpsizie.

UYetBepThIif OJIOK — OBLT cleNIaH Psij C ABYMS KO-
JIOHKaMu, TAe mpu momou moayis «Kaprtunka» u

BALWPO

FRABHAR O HAC

3\

REATENBLHOCTL

«IIpon3BONBHBIH TEKCT», OBIIO 100AaBIEHO ONKCAHUE U
Obli1a co31aHa KHOTIKA « BCTYNUTh B OTPsiI», TAKKe IPU
noMomu Moayis «Kuomkay.

Ilareiii 6ok — JlesSTenbHOCTh, HALIM MPOCKTHI.
Jlist aTOro 6710Ka OBUT CO3/1aH PSAJ U pa3lesieH Ha TPU
kosoHkH. [Tpu momomu Mozysen, ObUTH CO3aHbl Kap-
TUHKA ¥ KHOIIKH, TI0 PaCIONI0KEHHUIO, KOTOPBIE OBLTH
ITOXO0KH Ha 3amich u3 O1ora. Ha kHOTKM OBLTO Tak e
100aBIICHO BCILTBIBAIOIEE OKHO.

[Tecroit 6mok — KonTtakThl. Ijis 3Toro Olioka
OpuTa co3mana ¢popma 0OpaTHOW CBS3M Yepe3 CKPHIIT-
Monyib «Contact formy». Taxke OblITa HHTETPUPOBAHA
API-kapra ¢ mnardopmsl Suaexc. KapTsl ¢ ykazanuem
ajipeca yupexaAeHusl.

Iocie 3aBepiuenyst pyHKIMOHANIA, IPECTYIIMIN K
HAIOJHEHUIO caiita puc 2-6. Beumn noOaBieHsl Kap-
TUHKH, CCBUIKM M TeMaTH4deckue TeKCThl. Ha KaxasIit
6710k OB 0OABIEH CBOM YHUKAIBHbINA (hOH.

KOHTAKTSl  BCTYMMTH BOTPRA .

g‘: Cryaessecwne Otpaam BawroprocT_ |

) Moanwcana A Xyoumameosa
et 35 Bausnx ApyeH

(57 Crmewseco Ompaau
& e

23 nexatips 8 1700 cocTowrcs Hossi rog anm
cTynenecin ompazos PecryGrun
Beusoprocran! (% O mew ust paccramen
T nO3KE, 3 N0Ka CnEwMM CO0BLHTS O
crapre axum Tainssi Carra’ 8 2P0l

Auwns ettt Carra’ nposazuTes 5 pamKax

+ Buinogncaset

Pucynox 3. Brox 2 — Kanendapv meponpusmuii

BEAWPO

FRABRAS O HAC

LEATENBHOCTD

KOWTAKTS  BCTYAMTS B OTPAR a

Crygotpsigbl

v o
3 J

O Hac

MonogexHan 061epOCCHHCKan O6IECTBEHHAR OPraHNIaUNS
wPoccuiickue CTyaenyeckue OTpaasi» (PCO) - kpynHedwas
MOMOAEXHas OPraHK3aLMsl CTPatbL, KOTOPan 06ECNeYuBaET BPEMEHHON
“TPYAOBON 3AHATOCTHIO GONee 248 THICAY MONO/AbIX NIOIeH H3 74 CYGbexTon
PO, TAKE 3AHUMAETCA IPAXAHCKMM K NATPUOTHIECKMM BOCTHTAHHEM.
PA3BUBAET TBOPHECKMIA W CNOPTUBHBIA NOTEHLMAN MONOAEKU.

BCTynuTs B OTPAR

Pucynox 4. bnok 3 u 4 — Cmyoompsiov 6 ghopme KHONOK ¢ cnaviaiowumu oknamu u Ungopmayus 06 PCO
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MoapoGHee

MoapoGHee

MoapoGHee

Pucynox 5. Brox 5 — JlessmenvHocmyb 08udiceHUs.

1zl g MW=L
S

o)

S o Wansnun
5

s

Q Ompuims & Angerc Kaprax
sy

‘ NAME

‘ EMAIL

Pucynoxk 6. brnok 6 — Obpamnas cés3b ¢ pacnonodceHuem
pecuoHanbHO20 wimaba Ha Kapme

B konie Obuto co3maHo MeHro. Uepes maHenb
yIpaBJIeHUs OBUIM CO3JAHBI CTPAaHUIIBI C IPOU3BOJIb-
#eiM URL, mocite yero B cTpaHuIly ObUTH TOOABICHBI
nepea KaxasM OmokoM «Skops». Kaxmeiid «Skopb»
HOCHWJI CBOW YHHKANBbHBIHN id, KOTOpHIA OBLT BIUCAH B
MyHKT MeHro, kak URI (Bun: #ccpiika).

IMocne 3aBepuieHus pa3pabOTKH, OBUIM TpOBe-
JICHBI TeCThl MO (yHKIMOHANY caiita. Tem cambiM
aJIalTUBHOCTh K MOOWMIILHOM BEPCHUU MPHUCYTCTBOBAJA
3a cueT HacTpoiiku B komnoneHte SP Page Builder.

CaiiT-Bu3nuTKa «bamKoOpTOCTAaHCKOE PETHOHANb-
HOE OT/ICTICHHE CTYIEHYECKUX OTPSIOBY MO3BOJIMT TO-
JYYUTh UCYEPIBIBAIOIIYIO HHPOPMALIHIO O AEUCTBYIO-
IIUX OTPSAaX W WX MEPOIPHUATHSIX, IPETOCTAaBUT BO3-
MOKHOCTH TIPOCMOTPa HOBOCTEH U MPOEKTOB, a TAKXKe
C JIETKOCTBIO BCTYIUTH B OTPSA MPU NOMOIIHM IPOCTON
00paTHOH (POPMBIL.

B nmaHHBII MOMEHT, Ha caiiTe pean30BaHbI 0a30-
BBIE BO3MOXXHOCTH (DYHKIIMOHANA — (POPMBI IPHHSATHUS
3a5BOK Ha BCTYIUICHHE B OTPSI, IPOCMOTP MEPOIPHSI-
THW ¥ aKTyaJbHBIX OTPSIIOB, KOTOPBIE €CTh B PETHOHE.

PesynbTaToM BBITIOJTHEHHON pabOTHI cTaja IMOJ-
HOIIEHHAass MH()OPMAIIMOHHAS CTPaHUIA, KOTOpas IM03-

BOJISIET MPOM3BOAUTH MYOJIHMKAIHMIO JIIOOOTO MaTepH-
ana, ynoOHast ¥ THOKas B aJ]MHHUACTPUPOBAHHUU, UHTY-
WTUBHO MTOHATHA KOHEYHOMY ITOJI30BATEIIO, TOTOBAS K
paCIIUpEHUIO U JaTbHEHUIIeH MOIepHU3AIIHH.

Cnmcok ucnoJib30BaHHOM JIMTEPATypPbl

1. SP Page Builder — my4mmmii KOHCTPYKTOD JICH-
nuHToB Ha Joomla [DnextponHsbiii pecypc]. — URL:
https://joomla.center/baza-joomla/lendingi-joomla/sp-
page-builder-obzor (nara o6pamenus: 10.12.2018).

2. Karanor pacmmpenuii Joomla [DnekTpoHHBIH
pecype]. — URL: https://joomline.ru/rasshirenija.html
(marta obpamenus: 25.10.2018).

3. Pamoan, . Camoyumrens Joomla! — CIIB.:
BXB-Iletepoypr, 2013.

4. CommanpHas ceth Ha Joomla. MHTETpanus c
vk [OnexTponHsIi pecypc]. - URL:
http://cmsheaven.org/extensions/joomla/social -web/
(mata obpamenus: 15.11.2018).

5. IlabnoHbl — YpOKH MO CO3JAaHUIO CANTOB Ha
Joomla 3.x [Omexrtpomnsrii pecypc]. — URL:
https://joomla-create.ru/shablony-dlya-joomla-3-x/
(marta obpamenus: 20.10.2018).
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ABOUT THE BAZILEVICH FUNCTIONS AND TO MOCANU OF SEVERAL COMPLEX
VARIABLES

Cynmuizoe Mazomem /xncadpaunosuu

KaHouoam Qusuxo-mamemamuieckux Hayx,
npogeccop kapeopvl MamemMamuiecko2o aHaiu3d,
HUneywickuii 2ocyoapcmeennwiii ynusepcumem, Maeac.

O ®YHKIUAX BABUJIEBUYA U MOKAHY HECKOJIBKUX KOMIIVIEKCHBIX IEPEMEHHBIX

Abstract.

In article criteria of belonging of the holomorphic functions to a class of functions Bazilevich and Mocanu of
an order S are proved. Isomorphism of classes of functions Bazilevich and Mocanu is established. Bilateral esti-
mates for the module and function module the operator of function of a class Mocanu are received.

Annomauyus.

B cmamve ooxazviearomes kpumepuu NPUHAOIEHCHOCIU 20NOMOPDHBIX QYHKYULl K Kiaccy @yukyuti Basu-
nesuya u Moxkany nopsoka 3. Yemanoenen uzomoppusm kiaccoe ¢ynkyuti basunesuua u Moxany. Ilonyuenvi
08YCMOPOHHUE OYeHKU OJisL MOOYJISL DYHKYUU U MOOYIsL onepamopa yHkyuu kiacca Mokany.

Keywords. Taylor series, functions Bazilevich and Mocanu, integral representation, integro-differential op-
erator, hypergeometric function of Gauss, function module, module of the operator of function.

Knroueswte cnosa. Pso Teiinopa, ¢pynkyuu basunesuua u Moxany, unmezpanvhoe npedcmagieHue, uHnezpo-
ougppepenyuanvrblii onepamop, eunepeeomempuyeckasn @yukyus I aycca, mooyns @yukyuu, Mooyis onepamopa

dyHukyuu.

1.BBenenne. L{enpr0 HACTOSIICH CTATBU SBISCTCS PACIPOCTPAHCHUE HA CITydail HECKOJIBKAX KOMIUIEKCHBIX
HepeEMEHHBIX Ki1accoB (GyHkuuii [1 — 5] 01HOr0 KOMIUIEKCHOrO NepeMeHHOro. IIpu 3TOM paccMaTpuBarOTCs
GbyHKIHH, TOTOMOPGHBIE B MOJHBIX OTPAHHYCHHBIX KPATHOKPYTOBBIX obmacTsax D € C™ wiu B X MOX00IACTSIX
D, = rD,rae D —3ampikanue o6mact D ur € (0,1).

BBemeM HeckombKO O0O3HAYEHWH, WCIONB3YeMBIX HaMH B JaimbHedmeM. Ilycte  QyHKIHS
f(2) = f(zq, ..., 2,) €EHD < C™),az = (az, ..., az,),a € C* ronomopdua B 061acTe D ¥ UMEET PA3TOKEHUS
B psip Teinopa [6,c.12] Buga

F@) =1+ ) azt (1
|k|=1

=TIk, z", k| & Y% k; 1 yIOBIETBOPSAET YCIOBHIO

rne k = (kq, ..., k) € N* — MyJIbTUMH/IEKC, Z
f(@)-R.f(2) #0.
3nece R, [f(2)] =vf(2) + X7, 7 a; Z(z) [7,c.10]. O6parubiM k onepartopy R, [f(z)] asnsercs omepaTop
J

- 1,
Ry f(2) = [ €77 f(ezy, ..., €25)de.
3ameuanue. s yIpOIIEHHs 3alIMCH BCE PACCYXKICHUS HIKE POBOASATCS JUIA CIIydast ABYX KOMIUIEKCHBIX
MEPEMEHHBIX, OJHAKO TOJIyYEHHBIE PE3YJIBTATHI JIETKO MEPEHOCSTCS HA CIIydail MHOTUX KOMILIEKCHBIX TIEPEMEH-
HBIX.
2.®yuknuu Bazuaesnya. omomopouyto Gpyukiwio f (2, Z,) HECKOIBKHX KOMIIEKCHBIX IEPEMEHHBIX MBI
OyneM cunTath QyHKIMEH Kiacca basunesnua By, (4, a, B) [8], eciu
, R.f(zq,2z R R f(z,z
Re{(e”—a) 1f (1 2)+a 1R f (21, 25)
f(z1,2) Rif (21, 275)
me0< a<o0,0< B <1,|1 <§.
Teopema 1. Ecmu f(2) € Bp(4,a,8),0< a<0,0< <1, < g,TO Bpy(4, a,B) € Bp(4,0,8) =
BSp(4,B) [9,c.18].
Teopema 2. Ecmu f(z) e Bp(1,a,B),0< a<o0,0<pB <1, < E,TO npr  Beex 0<a; <
a, BD(/L a'ﬁ) c BD(/L al'ﬁ)'
Omnpenenenne 1. Hazosem f(z) € H(D) dbynxnueit basuneBnya trna 9 + ijl HECKONBKHX KOMIIEKCHBIX TIe-
PEMEHHBIX

}> Bcos 4,
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1

f(z) = {(19 + iw) fl[o(szl,ezz)] 19819_1””(18}0”#,
0

rae 0(z) € Mp(B) [10,c.166], 0<9 < 0, - 00 < pu < 00, a cTeNeHHas QYHKIMA MOHUMAETCS B CMBICIIE II1aB-
HOTO 3HAYCHHUSI.

JUtst xapakTepuCTUKH 3meMeHToB Kinacca Bp (A, a,f) mbl Bocmoms3yemcs (ynkumsmu kimacca Bp (9 +
cosA sind

iu), tne d = —Hp=—

[24
Omnpenenenne 2. [Tycte yukuus f(z) € H(D) umeer pasnoxenne (1). Tonomopduyro pyukmuro f(z) He-
i
CKOJIbKUX KOMILIEKCHBIX NEPEMEHHBIX Mbl OyaeM Ha3blBaTh (GyHKIMEH BasuieBuuya TuIa % u nopsanka f8

[11,c.10], ecm
it 1 cosi eit ae~
f(z) = {7f lo(ezy,€2,)] @ ¢ T_lde} 3)
0
rae 0(z) € Mp(B). Knacc dhyukuuii ¢ yenosuem (3), rie CTENEHHYO (QYHKIIUIO TOHUMAOT B CMBICIIC TJIaB-

eil
HOTO 3HaYeHUs, 0003HAUNM B, (7, [s’).

il
Teopema 3. B, e—,ﬁ cBp(4,a,8),0< a<o,0<pB<1,|A <ZI
p a 2

Teopema 4. [12,c.22]. HeoOXoANMBIM 1 TOCTaTOYHBIM yCIOBHEM MPUHAIIICKHOCTH TOIOMOP(HOH HyHKINH
f(2) xnaccy Bp (4, @, B) ABIsieTCs e MHTETpaIbHOE TPEICTaBICHIE
-ia

et 1 0ir) %€

f(z1,2,) = 77361'1 [F(zy,2)[ @ =
“a

7 i

7 et et we
= [ F(em,ez)] @ 'a de )

rae oyukuuu F(z) npunannexar B, (4,0,8) = BS,(4, B).

3. a-BpimykiIble pynxkuun Mokany mopsinka f. Onpenenum kmacc MNp(a,B),0 <a <o, 0< <1,
KaK MHOXECTBO (YHKIHIA, y KOTOpsIX B mpeactasieHuu (2) A = 0. Kimace MNy(a, 8) sBisieTcs: MHOTOMEPHBIM
aHasiorom usBectHoro [13,14] kiacca Mokany nopsinka f5

Re {(1 —a) Rif(21,2,) R R1f (21, 22)

+a
f(z1,2,) Rif (21, 2,)
Teopema 5. MNp (a, B) = B, (0, a, B).
JlokazareabcTBo. 13 npescrasienns Gyukimii kiacca By (0, , B) cnenyer, uro

1 1 1 1
[f@]a =—RTVIF(@)]e, F2) €By(0,0,8) = BSy(0,8) = Mp(B) [10].

[MpumenuB k obeum dacTam omeparop Ri u mposorapudmMuposas, moaydnM (5) ¢ yd4eToM TOro, 4To
a

} > B,f(z1,22) - R1f(21,2,) #0 (5)

F(z4,2,) € Mp(B). IIpoBoas paccykaeHus B 00paTHOM IOPSIKE, MOJYYaeM IIOJHOE J0KA3aTENbCTBO TEOPEMBI.

Teopema 6. [Ipn 0 < @ < 00,0 < < 1 UMEIOT MECTO BJIOKEHHUS

MND(a'ﬂ) c MND(O'ﬂ) = MD(,B)

Kputepuit npunamiesxxsoctu roaomophuoi GyHkuun f(z) HECKONLKMX KOMILUIEKCHBIX IEPEMEHHBIX K
kiaccy Mokany nopsaka § chopMyIupyeM B CIEAYIOIIEH TEOpeEME.

Teopema 7. [Tycts 0 < @ < 0,0 < B < 1. Oynkiws f(z4,2,) € MNp(@, B) TorAa u TONBKO TOT/IA, KOT/IA
cymectByer pynkuus F(zq,2,) € Mp[15,c.12] rakas, uro

1

faz2) = {3 [ [Pz ez @ ei‘lde} (6)
0

a

TJie A7l CTEIIEHHOW (DyHKIIMHU B3STO TJIaBHOE 3HAYCHHE.

Joxa3aTeabcTBO. 11 HATTIATHOCTH T0KAa3aTEeIBCTBO TEOPEMBI IPOBEIEM IS (DYHKIHH IBYX KOMIUIEKCHBIX
nepemenHbIx. [Ipeamnonoxum cHavana, uto F(z,,z,) € Mp. Toraa dyukmus f(z;, z,), onpeneneunas Gopmynoit
(6), sisiercst ronomopduoii B D u f(0,0) = 1. B 9T0M cilydae [0CTATOYHO 1OKa3ath, uTo f (Z;,Z,) yIOBIETBO-
pste yenosusm (5). B camom siene, st Beex (z4,2,) € D umeem

1 1
Rif(21,2,) = {Ef
0

a-11 —
+[f(z1,2)] @ a'B

a-11 —
+f(z,z)] @ o A

a-1 1 1-g-a 1
L et R R T

-5 1, )"
[F(ezy,e2,)] @ ea " "dey +

1 1-B-a 1,
f [F(ezy,€2,)] @ ez F', (€21, 62;)ea "de +
0

L 1-p-a 1,
f [F(ezy,62,)] @ ez, F', (€2, 62,)ea de =
0
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a-1f rt 1-p 1,
Hf Gzl = [ 1Femen)l@ e 'de )
0
[Ipumensst METOJ MHTETPUPOBAHUS 10 YACTSAM K UHTETpaly
1t 1--a d(eF(ez,, ez
- f [Flezy ez,)] @ ea (1 - ﬁ)Mde =
al, de

= 1 — B fI[SF(SZ]_’ SZZ)]# Sgd(s F(SZ]" EZZ))
a Jo

HOTyIHM
1-8 ! 18 B
Tf [eF(ezl,ezz)] a cad(e F(ezy,e25)) =
0
1 l?

1-8
= [eF (e2y,€2,)] @ s Ta [gF(gzl,ezz)] a de =
0

3 B

= Fz)] @ f F(em ez 2 et de. ®)

R |

IToncrasnss (8) B (7) Oyaem umertsb

Rif(z1,22) = [f (21, Zz)] {[F(szz) “ﬁ

——f [F(ez,, ezz)] a ga 'de
1 1
+Ef [F(szl,ezz)]T 85_1d£}.
aJy
Orcrona

a-1 1-B
Rif(21,27) = [f(z1,2)] @ [F(zy,2,)] @ . 9
Beenmem o6o3naueHust R, f(z,2,) = ©(24,23), RiR1f (21, 25) = R, D (24, 25)

u (9) nepenuuiem B Bune ®(zq, z,) = [f(zy, Zz)]aT_l[F(Zl, Zz)]%

Nmeem
% =1+2z [a—_llnf(zl,zz) + 1-F lnF(zl,zz)]Z1 +
a— 1-4
+z, [ lnf(zl,zz) + InF(z,, zz)]
(1-a)R,f(z1,2,)  aR R1f(z1:22) _ R1F(2y,2,)
{ f(z1,2,) * Rif(21,2,) B B} ==0-p F(zy,2,) (10)

U3 onpenenenus knacca Mp u cootHomenuii (6) u (9) momydaercs, uto GyHkuus f(z;, z,) yIOBIETBOPSET
MepBOMY YCIOBHIO (5), B TO BpeMs Kak U3 onpeseseHus kinacca Mp u (10)Bbitekaet, 4to f(z;, z,) yIOBICTBOPSIET
BTOpPOMY ycIOBHIO (5).

Iycts Teneps f(zy,2z,) € MNp(a, B).Jlokaxkem, uto cymectByer F(zy,2,) € Mp, U KOTOPOH UMEET Me-
cto cootHoteHue (6). B camom nene,

1

[Rif (21,2,)]"\1-F
F(zy,2,) = {7 11
vez [f (z1,2,)]*71 D

rosiomopdua B D, F(0,0) = 1 u oHa ya0oBIeTBOPSET paBeHCTBY (6). JI0CTaTOUHO MOKa3aTh, YTO OHA YAOBIIE-
TBOPSIET YCIIOBUIO IPUHAIEKHOCTH K Knaccy Mp. U3 (11) cpasy cneuyeT

1-—
InF(zy,2,) = ,B Ind(zy,z,) + lnf(zpzz)

ZlF zl(zpzz) z,F 22(21'22) _
F(z4,2,) F(zy,2,)
a Z1‘D’zl(z1’zz) qu)’zz(zpzz)
= B[ zs) | Plazy)
1 —alzf 21(21'22) +sz'22(zl,zz) _
1 =Bl f(z1,7) f(z1,22)
_ [(1 —a) Rif(21,25)  a RyRf(21,25) _ ]
11— B f(z1,25) Rif (21, 22) Al

=1+

TO €CTh

1 [R1f (21, 2,)]” ﬁ
Raf o) =15 { [f(zl,zz)la—l} x
1- a’) Rif(21,2,) aRRif(21,27)
[ f(z1,25) * R1f(21,2,) B ﬁ]

(12)
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HepagencTso

R1F (24, 2,)

F(z,2,)

morygaercs u3 (12) u (11) ¢ yaeTom BTOporo ycmosus (5).
Jloka3aTenbCTBO TEOPEMBI Ha 3TOM ITOJTHOCTBIO 3aBEPILICHO.
4.01eHKH, UX TOYHOCTH U JKCTPeMalibHble (PYHKIHH ¢ - BRINYKJbIX pyHkuuii Mokany nopsiaka .
Teopema 8.ITycts f(2;,2,) € MN,(a, ), a > 0, Torna B D, = rD,
r € (0,1), cripaBeTMBEI CIEAYIOIINE OIICHKH

g(a'ﬁ' —T') < |f(21'ZZ)| < g(a'ﬂ' T) (13)
G(av ﬁv —T) < |R1f(Z1!Z2)| < G(a,ﬂ,r) (14)

rae

12-2 @
g(a,B,r) = { <a aﬂ1+a r)}, (15)
6@ )= (-1 4 9@y, (16)
a
1
Q(Cl,b,C;Z) = %L tb_l(l - t)c_b_l (1 - tZ)_bdt -

runepreomerpudeckas Gpynkius [aycca, I'(x) — ramma-dyrkims Diinepa.
Jloka3zaTeabCcTBO. B crity uHTerpaipHoro npeacrasieHus GyHkuuii u3 kinacca MNp (a, B), cyliecTByeT He-
KoTOpas 3Be3aHas Gyukuus F(z,,z,) Takasi, 4To

1t - o1 )"
fanm) =15 | Femen)® e idel
0
Tax kak qusa F(zq,z,) € Mp cnpasenusa olenka u3 Mp[15, ¢. 66], To

1t 1 2p-2 *
f Gzl < - j vt (1—1) @ drl .
0 2-28

1
. ,c—1+;, TIOJTy4YaeM
I£¢ )|<{@(12‘2ﬁ 142 )}
f(z1,2,)] < Pl a,r .

[lepeiinem Tenepr K 10Ka3aTeAbCTBY JIEBOM YACTH HEpaBeHCTBa (13). I[Jm MIPOU3BOJIHON (PHUKCHPOBaHHON

CpasauBas 310 BeIpaxenue ¢ (15) u (16) mpu a = i, b=

ToukH z* € D paccmoTpum Jirodoe p,r < p < 1. Toraa ( ) € D opu q = = B CHITy TIOJTHOTHI obsiactu D mipu
€] < 1 Toukm (f ;) € Dq. Tak xak MNp(a,B) S M, c Qp[15,c.10]. I/13 omnpeneeHus kinacca @ BBITCKAET,

4TO (QYHKIHS OJHOTO KOMILIEKCHOTO TiepemMeHHoro ¢ (&) = &f (E ) roomop¢Ha 1 oxHoNMcTHA B || < 1.

s nokazatenscTBa JeBoit yactu (13) paccMOTpUM OTPE30K F coepunsionuii & = 0 ¢ & = Re'. [Tockonbky
@ (&) 3Be3anas pynxuus, I' ects 06pa3 Hekotopoii xyru XKopaana y B || < 1, coenunsonteit £ = 0 ¢ & = ret.

1
O6pa3 y npu orobpaxkennu [@(&)]a , Oyner, BOOOILE TOBOPS, COCTOATL U3 MHOKECTBA JIMHEMHBIX OTPE3KOB, BbI-
XOJSIIMX U3 Haualjla KOOPIUHAT, KaXKIbIH JJIMHON

1
dea(t)
dt

R = [p(©)] =3§ jdt] .

3necs uHTETpaN Gepercst mo KOHTYpY V. Tak kak @ (&) GyHKuus o - 3Be3HAs MOPSAKa 3, TO U3 WHTETPallb-
HOT'O MPEJICTaBIICHNUS CIEYeT CYIIECTBOBAHNE HEKOTOPOit 3Be3qHoM dyHKkiuu F (&) Takoii, 4to

1 1B 1,
dq)df(f) _ [F(E)] §

IMockonbky F () 3Be3nnast GyHKIusL, TO

H i
e S FOI< gy (7)

T @-ign
Takum o6pasom, eciu p = [&], o u3 (17) cnenyer, uto

1
a—l

lp(6)|a = Ra = f FET @ g 1d£] >

a

1[0 1., 2-28 1_1
z;yﬁpa At+p) edp>— fjﬂ 21+ p) e d p.

Ilonaras p = rt nomydaem

1 Té 1 1, 2-28
I<p(€)|a2;f ta P (1 +7rt) @ dt.
0
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CpasauBas 3710 BeIpaxkenue ¢ (15) u (16) mpu a = i, b= .
1 2-28 1
1+ —=; —r)

9@l a0

N
or (+%)

[Nonaras 3xecy & = p momyyum

E )
Wi

>

1112
Ipf Gl =176/,

2-28

1
c=1+ — nMeeM

1 1 2-2p8 1
ra0<—, ,1+—;—r).
a a a

—28 1
. ,1+E;—r). (18)

Hepexoaﬂ B IIOCJICAHCM HCPABCHCTBE K MPEACITY NIpHU p — T°, BO3BEAA 00€ yacTu B CTENEHh @ U TMOJIb3YsCh

(15) u (16), Oynem nmets
1
reol= o5,

Urto u 1oka3bIBaeT JIEBYIO 4acTh HepaBeHcTRa (13).

2-2 1
B,1+—;—T>]
a

a

a

JokaxeM HepaBeHCTBO (14). I3 paBeHCTBa (6) nMeeM

1

1
%, f ) = [
0

=g o1, ) 1-8
[F(ezy,€2;)] @ ea™de [F(z1,22)] @,

rne F(zy,z,) € Mp. YuntsiBas ouesky (17) mst dyuxunu F (2, Z,) ¥ TOTYyIAM

2-28
14+r) e

2

14 B “t
{f ra_l A14+7r) «a dt} < |.(R1f(21,22)| <
0

-2

226 (1 1, 2-2p 7!
<(A-r)« f ra ~(1—r) a dt
0
HITH
L+ )2—2[?{@(1 2-2pB 1t )}“‘1<|:R )| <
a _ —_
s Pl g r < |Rif(z1,25)| <
2-28 ¢ (1 22 1 !
<(1-1r)« {0(—, ,1+—;r)}
a’ «a a

OTCIO/Ia JIETKO MPUXO0JIUM K o1ieHke (14).

YcuieHHble OLEHKN MOYJIs QYHKIIMU U MOJYJIs oTieparopa GpyHKIMY B Kiaccax GyHKIU MokaHy nopsiika

B Hamu paccMmoTpeHns panee [17,¢.38].
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npogeccop Kagedpvl mamemamuieckoeo aHAIU3A,
KaHOUuOam Qu3uxko-mamemamuideckux HayKx,
OI'FOY BO «Huneywickuti cocyoapcmeaennblil yuusepcumemy, 2. Maeac

BOIIPOCHI TEOMETPUYECKOM TEOPUU ®YHKIIUI B KJIACCE 3BE3/IHBIX ®YHKIIAM
MNOPAIKA a — b

Sultygov M. D.
Professor, Department of mathematical analysis,
Candidate of physic-mathematical Sciences,
Ingush state University in Magas
QUESTIONS OF GEOMETRIC FUNCTION THEORY IN THE CLASS OF THE STAR FUNCTIONS
OF ORDER a—-b

Abstract.

Discusses the issues of geometric function theory of several complex variables in the class star functions of
order a — b. Given a criterion of holomorphic functions to the studied class. Obtained two-sided estimates of
functionals that play an important role in the theory of odnolistnosti, and built extreme functions that these ine-
qualities turn into an exact equality of some subsets. Are accurate estimates of the amounts that contains the Taylor
coefficients in the studied class of holomorphic functions in a domain D < €2, and special classes De (T), which
can efficiently compute dy, ., (f: D).

Annomauus.

Pacczwampusa;omc;z 60NpoOCoHL eeomempuuecmﬁ meopuu d)yHKL;uﬁ MHOCUX KOMNJIEKCHbIX NepeMeHHblX 6
Kaacce 36e30ublx QyHKyul nopsioka a — b. Ilpusedern kpumepuil nPUHAONEHCHOCMU 2010MOPDHOU PYHKYUU K U3V~
yaemomy Kaaccy. Ilonyuenvl 08ycmopoHHUe OYeHKU (QYHKYUOHANO08, USPAIOWUX BAX’CHYIO POTIb 8 Meopull 00HO-
JAUCMHOCmMU, U NOCMPOEHbL IKCMpemMdalbHble d)yHKLﬂlu, Komopble oanHvie HepaeseHcmea npespawiarom 6 modHvle
pasencmea Ha HeKomopbsvlx NoOMHOICECMBAX. Yemanasiueaomes moymvie OYEHKU CYMM, codepafcamux KOQd)(ﬁu-
yuenmur Teiinopa 6 uzyuaemom xiacce 2010Mophuvix Qynkyuii 6 obnacmu D C C?, u svidenenvl cneyuaibHvle
xnaccet oonacmeti D € (T), ons komopwix modicro s¢pexmueno evruucaumo dy ., (f: D).

Knroueswvie cnosa. Onepamop ouppepenyuposanus u unmeepupo8anus, cUNepPKonyc, NOIUKpye, 102apug-
MUYecKu 8bInYKIble NOAHble 080AKOKPY208ble obnacmu Pelinxapma, 08ycmoponnue oyeHku YHKYUoHaios, cne-
YuanbHvle NOOMHONCECEA, IKCMpeManvbhble QyHKyuu, dgp@exmusnocms koappuyuenmos Teunropa.

Keywords. The operator of differentiation and integration, hyperconus, polydisk, logarithmically convex
complete docucrease area Reinhart, two-sided estimates of functionals, special subsets of the extreme functions,
efficiency coefficients of the Taylor.

2_,.2 _
O6o3HaunM uepes M, (1“:4’1711) ,a+b=1,b<a<b+ 1 xnacc romoMophHbIX HYHKIIHIA NpeacTa-
BUMBIX psilioM f(z) = 1+ Xjej=1 @, 2" 1 yIOBIETBOPSIONINX YCIOBHIO
Bafl@) _ a| <b.
f@

3nech fy = Ryoq[Rp—g o [Ruk[f]] ] - cynepnosuums omeparopos [1,c.10]: R,[f(2)] =yf(2) +
12 22 ROV = £ R, 4[] = R lF], RO = RolRo e [Rolf ] RF] = (RolFD w s

Ro AedicTByeT I pa3

qeHue QyHKINH
v = v(1, t) BEIpaXKaeTcs B BUJE ONPEACTUTENS MATPHIBI Pa3MEPHOCTH 21 X 21 . OOpaTHBIM K ONEpaTopy

R, [f (z)] sBisercs oneparop R, f(z) = fol " f(ezq, .., €2y)dE.
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2__2 _
Teopema 1[2, ¢.20]. ®yuxuus f(z)eMp (b & ra l—a) TOTJIa ¥ TOJILKO TOT/a, KOT/1a

b b
( )= f ch(ez,, €z,) de
[ 2,) = exp o b+ (A —a)h(ezy, ez,) €
rie ¢ = b? — (a — 1)? u h(zy, 2,) € Sp(0) [3,c. 10] ans kotopwix |h(zy,z,)| < 1B D.
Otcrofia cpasy clie/lyeT, 4To JaHHbIH Kiacc (byHKuHﬁ ABJISIETCS 3BE3IHBIM TOpA/Ka @ — b ¥ Toraa Kiace

2_
¢yHkimii nepeobo3HaunM B y1ooHOM Buze Mp (b Z i 1ba) Mp(a —b).

B mpocTpaHCTBE ABYX KOMIUIEKCHBIX TEPEMEHHBIX BBOJSTCS CIEAYIONME OOIacTH: THIEpKOHyC K; =
{(21,2,) € C?: |z, + |2,| < 13,
oummmmnnp Ug p, = {(21,2,) € C?:]z1| < Ry, |2,] < R.},

1 1
K2, = {z € C%: (1|2, )7 + (a2, )7 < Lay,a, > 0,0 < o < 1}; (1)
Jorapru(MIYECKH BBITYKJIas OTPaHWICHHAS TI0JTHAS IBOSKOKPYTOBast 00IacTh
m
Dy {(21,2,) € C2: |z, [P + |2,)7 < L;p = —mn,q € N}

a TaK)KC MHOX>KCCTBA.

|z1] 2]
(Bl =Elnk, v
{a1lz,] = a,12,1} N K, 3)
lzal _ |z2l 2 - .

{Ed = ug, 6,0k = 1,23 @)
rae

lz1] _ |z2]
Uk r, (D) = {{— 2l nug, } (5)

1z1| |22l
U@ = (52> 2 0 02,0, ®

lz1] _ |z2]
U1%1.R2 (2) = {{122_1 < Izi’z} n URl Rz}' (7)

X BCIIMYHUHBI:
1 13O
(21, 12:1) = {(a12: )7 + (az1z,1)7) (8)
|z1] |z2l

) = , k=1,.23; 9
nllzblz = max {085, e ©

a Ug, g, (k) onpenenenst B (5) — (7).
Teopema 2. [4,c.5] dns GyHKIMIA f(Zl,Zz) € Mp(a—b)BD, = rD 0 < r < 1 crpaBeTUBEI OIIEHKH:

(1_(12)7_61)7&)1 ¢ <|f(2)| < <#)1 “ a1 (10)
exp(—=br) < |f(2)| <expbr,a=1 (1)
b—(*—a?+a)yr |R.f(2) <b+(b2—a2+a)r 12
b—(1—-a)r f(2) b+ (A —-a)r (12)
Teopema 3. Ecu yukuus, f(z,,2,) € M K2y (a —b), 10 B K£,; CipaBe1/IuBbI OLCHKH:
exp(—bw(lz1],12:])) < If ()] < exp bw(|z,], |chl),a =1 (13)
(. (1 -(a- a);uuzn, |z2|))ﬁ
@ =! o oa%l (14)
|_ (1= At aalzllzD) -
= b
f< b+ (b? - a®+ a)w(|z],12,])
R f(2)] _ { =T b+ A-wwlallzD as)
f@ b—(b? —a® + a)w(|z1], |2,])

" b-(-awlzllzh
B ciyuae o6nactu Ky ouetku (13) u (14) Tounsie. OHH HOCTUrAIOTCS ABYNApPaMETPHUYECKHM CEMEHCTBOM
byHKITH]
exp(a,z;e'*t + a,z,e'%2) ,a =1
©1(21,2,) = L (1 — a)(a,z.e't + a,z,e%2)
b
TZIe a4 U (,- T00bIe BEleCTBEHHbIE uncia. B ciryyae obnactu Klz_a, 0 < 0 <1 onenku (14) u (15) Taxxke
TOYHBIE Ha MHOecTBe (1) M ocTUraroTcst OHU QYHKIUSIMHU

,a + 1.
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exp2°~t(a,z,e' + a,z,e'%) ,a =1
¥2(2z1,25) = 1+ (1 —a)2° Y (a,z,e' + a,z,e'*2)

b
Teopema 4. Eciu dyukuus, f(z,,2z,) € Myz (a — b), 10 B U, ¢, ciipaemmssr ouenku (20)-(23), B ko-
1,552

,a #+ 1.

TOPBIX PaBEHCTBO
1 1,0
1 1 lz1] |z2|
w(lzl |z) = {(@lal? + (@]z])] saveneno pasencron yi(lz | |zl = max {7552} e
ZEURl,Rz(k) 1 2
k = 1,2,3. Otu ouenku TouHsl Ha MHOKecTBe (10) M nocTHTralOTCS GYHKIUIMU

I{ b (z,e'* N z,e'%2 4
“Po\ "R, R, )%
©3(21,2,) =

1_l_l—a z el +Zzei“2 .1
" " 72p \ "R, R, ))*7T"

B npuioxeHHsX TeoOMETpHYecKoi Teopun (DYHKIUI MHOTHX KOMIUIEKCHBIX MEPEMEHHBIX HEO0OXOIUMBI
OIIeHKH cyMM [5,¢.165]:

k 2 _
Ay, (D) = sup Zk;=o|ak1—k2_k2| |z, |2Famk2) | 2, | 2Kz,

k ki—ky _k
Bkl(D) = Sup|Zk;=0 akl—kz,kzzll 2Z22| y
Ut Beex (Zq,Z,) € D,coneprkammx ko3¢ umnmeHTs! Teinopa U TOUHBIE OLCHKH
caMuX KO3 QUIMENTOB ay, i, (f, D) QyHKIMI N3 paccMaTpUBAEMBIX KIIACCOB.
Teopema 5. Jlns dyuxunii f(zy,2,) = 1+ Xy = axz® € Mp(a — b)
npu |k| € R cipaBeniuBbl olleHKH (BYHKIMOHAIIOB:

1
2 _
A (F:D) = sup ) |y i, |” 122 P12 [z, %2 < I,

ko=0
kq
kqi1—-ko k
By, (f:D) = sup Z akl_kz'kzzll 2222| < Ly,
k=0
rae
1 1 1
c+(y—-—D(a-
_1—[ U -1 ),kls;o—l,
kil b
Ly, = L, (D) = =
1 c+(G—-—1D(a—-1
1—[ U—1)( ),k1>p_1’
k(0 — 1! L1 b

a+b=>1,b<a<b+1l,a+b<pp€Zc=>b*—(a—1)>%

JocraTouHoe ycrnoBue npuHapnextocty f(z) € H(D © C?) x xnaccy dyukuuiit My (a — b) conepur cie-
JIyIoIIee MPeIoKeHHe:

Teopema 6. Dyukuus f(z;, z,) NpUHAIIEKUT Kinaccy GyHkuuit Mp(a — b), eciu ee K03 PPUITHEHTHI AOITYC-
KaloT OLICHKY

Ikl
! c+(-1(a—1)
|k|dk1,k2(f:D)1:1[ b Jkl<p -1,

ay, x,(f, D) =
o 1 et (-D@a-1)
1_[ : k| >p—1.
j=1

([kl(@ = D! di, ik, (f: D)
OTH K03PPUITUEHTHI OIIEHUBAIOTCS Yepe3 XapaKTEPUCTUKU obmacTei
iy (1 D) = sup{lzy|¥412,1*2, (21, 2,) € D  €?)

J1151 KOHKpeTHOTO BU/a 001acTH D BakHO yMeTh BHIYMCIUTD dy, 1, (f, D). C nenbio nomydenns s¢pdexrus-
HBIX OIICHOK K03(¢urmeHToB Telaopa BO3HUKAET BOIIPOC O BBIACICHUHN CIICIIHATBHBIX KJIaccoB obnacteit D, aus
KOTOPBIX MOXKHO 3 dexTuBHO BRUUCIUTD dy, i, (f: D). Iycts Dy € (T) -Ta 06nacts D, rpanuua KoTopoii jsa-
KBl HETIPEPBIBHO MU epeHnnpyemMa i aHaTUTHIECKH BeITyKina n3BHe. Kak mokasan A.A.Temisakos [6], rpaHuiry
9TOM 00JIACTH MOYXKHO MPEJCTABUTE B CIIEAYIONMIEM MTAapaMeTpUuecKoM BHE: |z, | = 1,(7), |z, = (1), 0<T < 1,
rae 17(0) = 0, (1) <oo,7{(1t) > 0,(0 <7t < 1) ur,(r) = Rexp [— foridln rl(r)] , 72 (1) = 0. Takoe mapa-
MeTpuueckoe Tipejictapienne obnactu Dy € (T) mossonser sddexTnBHO BHIUCTUTL dy, i, (f: D1) JledicTBu-
TEIBHO, B 3TOM CITydae, Kak JIETKO YCTaHOBUTE, TipH |k| = ky + k, > 0

di i, (f, Dy €(T)) = A (L) 7 ( ! ), cupras 00 = 1.

kitky kq+ky
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3amernm, uto ecmu obnacts D umumanap UR g, = {|z1] < Ry, |z,] < Ry}, 10 dy i, (f, UZ, R, ) = Rfl .

R§ %, Urak, B cityuae Tex obiacteil D, TpaHHUIIBI KOTOPBIX JBAX/IbI HEMPEPHIBHO AU(dHepeHIUpPYEMbl U aHATUTH-
YECKH BBIIYKIJIBI H3BHE, a TAKXKE B Cllydae OMLIMIMHIPA OLCHKN Kod(puuunenToB Telnopa sBistoTcs 3G QeKTHB-
HBIMH.

Teopema 7. s byukuwii f(zq,2,) € M VR, &, (a — b), umeem >3(ppexTuBHbIC OlIeHKU KOO huIenToB Teii-

Jopa BUAA:

k| c+(G-1(a-1)
e U S e < p - 1

2 —
Qe kz (f’ URl’RZ) - 1 p c+(-1(a-1)
j=1 b

Ikl (p-1)1RFL R Jkl>p—1,

Teopema 8. Jlns GyHKiumit f(zl,zz) € My, (4, B) B rumepkonyce K; = {(z1,2,) € C?:|z1| + |z,| < 1}, rze
rpaHuIIa 3TO} 06IacTH NpeacTaBuMa B mapamerpuueckom sue: 0K; = {(z;,2,) € C?%: |z =1,|z| =1—-7,0 <

<1},
k2

b= (57 ()
ke (/1K) = ke + ko) \ky + ko
umeeM 3G GeKTHBHBIC OlleHKH Ko3dduunentor Teiinopa:

(lkllkl 1H|k| c+(G-D@-1)

I — Akl <p—1,
|ak K (f:K1)| = { a kz-
e |k||k|—1HP C+(]_1)(a_1)
I j=1 b K| >p—1
L (p_ 1)!k1k1k2k2 ’ p .

B kadecTBe mocieaHero npuMepa NpuBeaeM OLEHKH KOA(QQUIHEHTOB B TorapupMUUECKH BBITYKIOH orpa-
HUUEHHOH MOJIHON ABOSKOKPYTOBOH 001aCcTH

Dy {(20,27) € C2:|zy|P + 12,09 < Lp =2, m,m, q € N}.
Otmetum, uto D, , € (T) torma u TobKO TOrMA, Korma p = 1.
B o6mnactu Dy, , € (T) pamuychl napametpusaiuu 11 () U 1,(T) UMeIoT BUx

q (1-1)q
p = q -~ 77
n’(@ TCI+(1—T)p'r1 © g+ (1 —-1p’
k1 ko
. — kiq \p (ka0 \a o _
ey i, (f: Dpg) = (k1q+k2p) (k1q+k2p) ,rae 00 =1,

Teopema 9. D pexTrBHbIE K03DDuLKeHTH! Teitopa B JorapupMUIEcKH BBITYKIONH OrpaHUYSHHOMN MOJTHOM
TBOSKOKPYTOBO# 00nactn D), ; HIMEIOT BHIL:

%19 +kop c+(—1Da-1
(kg +lop) P9 H"" (-De-1)
k> |k| =p- 1,
|k|(k Q)?(k e
|ak1.k2(f:Dp.q)| = k1q+k;p . 2C+ (] —D(a-1)
(kiq + kop) Pa I, )
|k|(p = D! (k1q) P (kzp) @

Bce pesynbraTsl paboThl MyOIHKYIOTCS BIEPBHIE.
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MOPSIJIKA a

Sultygov M. G.
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THE BIEBERBACH CONJECTURE FOR SUBCLASSES OF B —SPIRAL FUNCTIONS ORDER «a

Annomauyus.

B cmamve npeonpunumaemcs nonvimxa ycmpanums npoben 6 ceéeme peurenus cunome3svl bubepbaxa 6 muo-
20MepHOM Clyyae 8 nookiacce Kuacca ff — cnupaieobpasuvix QyHKyull nopaoka & u 6 f —8blnyKIblX QYHKYUAX
nopsoka &. Chopmyauposanvt 00Cmamounvle YCi08Us NPUHAOIEHCHOCIU U OOKA3AHbL KPUMEPUU NPUHAOTIEHCHO-
cmu 2onomoppuvix gynxyuil k nookaaccam My (a) u NS, (B, a) kracca B — cnupaneobpasnvix pynxyuii nopsoxka
a u Np(a) B —evinyravix ¢pynxyusix nopsoxa «.

Abstract. The article attempts to eliminate the gap in the light of the solution of the Bieberbach conjecture in
the multidimensional case in the subclass of the class of § — spiral functions of order @ and in § —convex functions
of order a. Sufficient conditions of membership are formulated and criteria of belonging of holomorphic functions
to subclasses My (a) and NS, ( 8, ) of class B — spiral functions of order @ and N, (a) 8 —convex functions of
order « are proved.

Knroueswvie cnosa. Ilonnvie ogpanuuenuvie KpamHoKpy208ble 001ACMU, GbINYKIble PYHKYUU, CRUpaieobpas-
Hble yHryuu, onepamop ougppepenyuposanus, ko3gguyuenmor Teviiopa.

Key word. Full limited multiples of the circular area, convex functions, spiral functions, differential operator,
the coefficients of the Taylor.

BBenenue.

Hamu panee B [1] ObumM 1OKa3aHBl KPUTEPUHM NPHUHAMIICKHOCTH TOJOMOP(GHBIX (GYHKIMI K MOIKIAaccam
Mp(a), NSp(B,a) u Np(a) kimacca f — crimpaneoOpasHbix (yHKIHH MOpsAaAKa . 31ech ke chopMyaTupoBaHbI
JIOCTaTOYHBIE YCIIOBHSI PHUHAIJICKHOCTH TOJOMOP(HBIX (GYHKIMI K HEKOTOPOIl 4acTH M3y4aeMbIX KiaccoB. B
JIAHHOM CTaThe NpEeANPUHUMAETCS MOMBITKA YCTPAHUTh JaHHbIH IPoOes B CBeTe pellieHus runore3sl bubepdaxa B
MHOTOMEPHOM CIIy4ae.

B 1916 roay JI. bubGep6axom [2] Oblaa BhICKa3aHa 3HAMEHWTAsl THIIOTE3a: 4TO |Cy| < 2,n = 2,3, ... uMeeT
MECTO JUTSl BCEX PETyJSIPHBIX U OJJHOJHMCTHBIX B eIMHUYHOM Kpyre |z| < 1 dynkumit f(2) = z 4+ Yy 2™

I'mnoTesa npuBnekana BHUMaHWE MHOTUX MAaTEMaTHKOB, M TIPH TIOTIBITKE JI0Ka3aTh €€ ObIIIM pa3BUTHI MHOTHE
METO/Ibl TEOMETPHUYECKOH TeOpHH (PYHKIUH KOMIUIEKCHOTO NTEPEMEHHOTO [3], 0/IHaKO 10Ka3aTeNbCTBO THITOTE3bI
OBLTO TONTyYeHO UMb B 1985 roxy dpaniy3ckium matematiukom JI. ne bpamxem [4].

Lenbro cTaThy sIBISIETCS 1O parycaM NapaMeTpu3alyy rpanull oonacreit PeliHxapra nocTpouts 3¢ dexTrB-
HbIE JJOCTATOYHBIE YCIOBHS IIOJKIACCOB Kiiacca f — crupaieoOpasubix Gpyrkimii nopsiaka @ (0 < a < 1) B Buzge
MHOT'OMEPHOTO aHayora rurnoTe3sl bubepbaxa ams obnacreit PeitrxapTta. Ilpu aToM paccmarpuBaroTes GyHKINH,
rosoMop(HbIe B MONHBIX OrPAHMYEHHBIX KPATHO KPYTOBBIX 001acTsix D C C™ wmm B mx mogobmactsix D, =
rD, rae D —3amsikanue obnactu D ur € (0,1).rae |k| = ky + k.

OcHoOBHBIE pe3yJabTaThl.

Teopema 1. [1] Jina pynkunit f(21,2;) = 1+ XF, k,=1 akl,kzzflzzk2 € Mp (o) mpu 0 < a < 1 uMeroT Me-
CTO OLleHKH KodddunmeHToB Ternopa:

1-1-2¢q| a,0<a<0,5
Gy, (D) < y e s &
@4 | 2di, i, D) i {llkl —af} 1-a05<a<l

Teopema 2. Jlns dynkunii f(21,2,) = 14 X 1,=1 Wiy 2122,%2 € NSp( B, @) miput |B] <§ n0<a<
coS[f uMeroT MecTo oreHKH K03 duinertor Teitnopa:
G, D) = Gl
Ak, U = - —.
. diey iy (D) D=1k Ikl + [lke] — 2ae~tA |}

Teopema 3. [l dpynxumit f(z1,2,) = 1+ XF k=1 akl‘kzzflzzkz € Np(a) mpu 0 < @ < 1 uMeroT MecTo

(2)

oreHkH ko3 ummenton Teiinmopa:
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1-11-2aqaf a,0<a<0,5,

|ak1,kz(va)| Sdkl,kz(D)Zr;|=1|k|{||k|_a|} {1—0(,0,5 <a<l. (3)

B onenkax ko3¢ dunrenToB Teiopa BXOAUT BEIMIHHA
dy, k,(D) = sup(|z,|™|z,|") nnsa Beex (z4,2z;) €D C2. JInst KOHKPETHOTO BU/1a 001acTu D BaskHO yMeTh
BBIYUCTUTE dy i, (D). C menbio nomydenns 3pheKTHBHBIX OleHOK K03 urmentos Teiinopa BosHHKAET BONPOC
0 BBIJICJICHUH CIEIMAaJIbHBIX Ki1accoB obmacteil D, mist KOTOPBHIX MOXKHO 3(P(PEeKTHBHO BBIYUCIUTH dkl_kz (D).
IIycte D;-Ta obmacts D, rpaHUIla KOTOPOH ABaXKIBI HETpephIBHO AU depeHupyeMa n aHATNTHYECKH BBITyKIIa

m3BHe. Kak gokazan A.A.TemisikoB [8], rpaHUITy 3TO# 001acTH MOYKHO TIPEICTABUTD B CICIYIONIEM ITapaMeTpH-
yeckoM Buze:|w| = 11(1),|z| = 1,(1), <7t <1, rme 1,(0) =0, 1,(1) <0, 7{(7) >0,(0<7<1) u rp(7) =

Ryexp [— fOT é dinr (T)] , 1,(1) = 0. Takoe mapameTpuueckoe npescraBieHue odnactu D; nossoisteT s dex-

TUBHO BBIMUCTUTD dy i, (D1). JleficTBUTENBbHO, B 3TOM CITydae, Kak JIeTKO YCTaHOBUTE, pH ky + k; > 0
k k
_ ke (L k(1 0 _
dy, k,(D1) =1 (lkl)rz (lkl) ,cynTas 0° = 1.
3aMeTM Tak e, 4To eciau obmacte D - Oummimunp {|z;| < Ry, |z,| < Ry} , TO oueBMaHO, uTO
ki pk .

iy ey ( f:U3 1,Rz) = R;* - R,?. Urax, B ciy4ae Tex obnacteii D, rpaHHIIbI KOTOPBIX ABaXbl HEIPEPBIBHO audbe-
PEHIMPYEMbI 1 aHATIUTHYCCKH BBIMTYKJIBI H3BHE, & TAKXKE B CITydae OMIMIHHpa OleHKH Kodddunuentos Teiinopa
SIBJISIIOTCS 3 (EKTUBHBIMU.

Teopema 1.1. [1] MuoromepHsiii aHamor rHmOTe3bl bubepbaxa mus Qyakumit  f(z,2,) =1+

o k1, k 2 -
hos Lky=1Qk ky 2y Z2 2 €M VR R, (o) B Onmmmunnpe Uy, p, umeet sddexTuBrbie oueHKn Kodbduuuentos Teii-

Jopa BUa:

R 1-11-2af ( a,0<a<0,5,
|ak1rk2(f- UR1.R2)| =< ZRfl .R;‘fz 'Zf;'i|=1{||k| _ a|}' {1 —a,05<a<l.
Teopema 1.2. MHoroMepHBIii aHanor runote3sl bubdepdaxa st GyHKIuiA

f(21,2;) € My, () B runepkonyce K; = {(zy,2,) € C?:|z1| + |z, < 1},

IJie TpaHuia 00IaCcTH MPeACTaBUMa B TapaMETPUUECKOM BH/IE:

0K, ={(z1,2,) €EC%|z| =1,]z,] =1—-71,0< 7 < 1},

k1 k1 k2 ko k]_ kq k2 k2
1K) = T k|
Aiey s, (F1 K1) (kl + kz) (k1 + k2> (lkl) (Ikl)

a¢dexTHBHBIC olleHKH K03 unuenToB Teinopa IMEIOT BU:
e (K| < (1—1—2al)-[k|™ { ,0<a<05,
kyky - L] = ki, k2, "(1- < 1.
2k, k22 Zr}i|=1{||k| _ a|} a,05<a<
B kxadecTBe ciemyroIiero npuMepa npyuBeAeM aHaJor Tunore3sl bubepbaxa B JorapuMuIecKy BRITYKIIOHN
OTpaHUUEHHOM MOJIHOH TBOSIKOKPYTOBOM 00JIaCTH
D,, ¥ {(zl,zz) EC%:|zP+ 2,9 < 1;p = %,m,n,q € N}.
Otmerum, uto D, , € (T) rorma u TobKO TOTA, Korma p = 1.
B o6mnactu Dy, , € (T) pamuychl napametpusaiuu 11 () U 1 (T) UMeIoT BUx

q (1-1)q
p = q -~ ‘77
n" (@) TCI+(1—T)p'r1 @© q+ (1 —-1)p’
k1 ko
. _ kig \p ( kap \aq o _
dkl,kz(f-Dp,q) = (k1Q+k2p) (k1q+k2p) ,tne 00 =1,

Teopema 1.3. MHOrOMepHBIif aHATIOT ruoTe3sl bubepbaxa s Gyukmit f(z,,z,) € M, Dpq (a) B norapud-

MHYECKHU BBITYKJIOH OrPaHHYEHHOH TIOJIHOM BOSKOKPYroBOH o6nactu Dy, ; 3 (eKTHBHBIE OLCHKH KO3 QUIIUEH-

ToB Teiliopa UMEIOT BUA;
(- 11-2a)) (g +kep) T ( @0<a=05
[ty O K| < 2} PR ‘ {1 L5 ca<t
2(ki )P - (kep) @ - Xkl — al} -
Teopema 2.1. MHoromepHsiii aHamor TumnoTe3sl bubepbaxa must  Gyaxkuuit  f(zq,2,) =1+
Z,‘:’Lkzzlaklikzzflzzkz € NSUIz21 Rz(ﬁ, a) B Gummwmmnape U . npu |B| < g u 0 < a < cosf umeet 3dpdexTus-

HBIE OIICHKH Kod¢unmeHToB Ternopa Buaa:
(1-|1—2ae7|)
Ry - Rz - X lkI{Ik| + [Ik| — 2ae~8 |}

|ak1,k2 (f: UI%I,RZ)| <
1

Teopema 2.2. MHOTOMEpHBII aHaJoOT TUIOTE3bI brbepbaxa mist GyHKmin
f(21,2,) € NSk, (B, @) B runepkonyce K; = {(z1,2,) € C*:|z1| + |z,| < 1},
rJie rpaHMi@a o0acTy MpeACcTaBuMa B apaMeTPUIECKOM BH/IC:

0K, ={(z1,2,) EC?%:|z;| =1,|2| =1—-71,0< T < 1},
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Ay, i, (f1 K1) = <

ky k1 k, k>
w ()

s peKkTUBHbIE OLICHKH Kod(huuneHToB Teiopa nMeloT BU:

(1—|1—2ae™|) - |k|!¥

|ak1,k2 (f: Ky)| <

ko - k52 - 2 kel {lk] + [1k| — 2ae~#B]}

Teopema 2.3. MuoromepHsiii ananor runotessl bubepbaxa s pynxumit f (21, 2,) € NSp, (B, ) B nora-
PUGMHIECKH BBITYKJIOH OrPaHMYEHHOM TONTHON NBOAKOKPYroBoii obmactu Dy, ;4 3 pekTuBHbIE OLEHKH KO PH-

LMEHTOB Tennopa UMEIOT BUI:

ki1g+kap

(1—|1—2ae"#|)- (kiq + kyp)

|ak1,kz (f:Dpq )| < 1

(k1q)? - (kyp)
THUIIOTC3bI

Teopema 3.1. MHoromepHslii aHajior

2 —
- Bia=alkI{Ik] + [Ik] — 2]}

BuGepbaxa s Qynkumit  f(zy,2,) =1+

o ki, k 2
Zkl,k2=1 Qi e, 2y 222 € NUlz?l,Rz (o) B Oummmnape Uy, g, ipu 0 < @ < 1 nmeeT 3ppekTrBHBIE OLEHKH KOO Pu-

ureHToB Telnopa Bujaa:

1—|1-2al

|ak1,k2 (f: U}%1,R2)| =<

Ry* - Ry? - By lel{| Ikl — o}

{ a,0<a<0,5,
1—-a05<a<l.

Teopema 3.2. MHoroMepHBIii aHanor runote3sl bubdepdaxa st GyHKIuiA
f(21,2;) € Ng, (@) B runepkonyce K; sddextuBHble onenku kodpurmentos Teitnopa UMEIOT BU:

A —1-2al)- k™

|age, i, (F: K1) < K

kg - Eip el el = o}

{ a,0<a<05,
1—-a,05<a<l.

Teopema 3.3. MHoroMepHbIii aHanor runote3sl bubepbaxa misa Gpyukuuit f (2, z,) €N D, q(a) B Jtorapud-

MHUYECKH BBIMYKJIOH OTPaHAYEHHOH TTIONTHOM IBOSAKOKPYTOBOH 00macth Dy, ; 5pdeKTHBHBIE OLEHKH KO3 HIHEH-

ToB Teiliopa UMEIOT BUA:

kiq+ksp

a,0<a<0,5,

(1—11-2al) - (kyqg+kp) ® {

|ak1,kz (f: Dp,q)| = e

k2 ;
(kiq)? - (kop) @ - T lkI{| k] — |}
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ISOMORPHISM OF SUBCLASSES OF STAR AND CONVEX FUNCTIONS OF COMPLEX ORDER

Annomauyus.

B cmamuve npusedernvl nekomopule npumepbl HOBbIX NOOKIACCO8 36€30HbIX U BLINYKIBIX (DYHKYUL CLOHCHO2O
NOPAOKA U NPUBEOeHbl YCI08UA NPUHAOIEHCHOCIIU QYHKYUTL K SMUM KIACCAM.

Abstract.

Some examples of new subclasses of stellar and convex functions of complex order are given in the article
and the conditions of membership of functions to these classes are given.

Knrouesvie crosa. 3se30nvle u ebinykivle QYHKYUU, 0OHOIUCTHbIE QYHKYUU, NOJIHbIE 02PAHUYEHHbIE KPAN-
HOKpY208ble 061acmu, nopsodox, onepamop, noouuHeHue.

Key word. Starlike and convex functions, univalent function, full limited multiples of the circular area, order,
operator, subordination.

JIBe cHCTEeMBI Ha3bIBAOTCS H30MOP(HBIMH (HAXOIAIIMMHUCS B OTHOLICHUH M30MOP(U3Ma), SCITH MEXIY MX
JJIEMEHTaMH, a TaKKe QYHKIUAMH (ONepalusMu), CBONCTBAMH U OTHOLICHHUSMH, OCMBICIICHHBIMH ISl 3THX CH-
CTEM, CYLIECTBYET HJIM MOXKET OBITh YCTAHOBJICHO B3aHMHO-OHO3HAYHOE COOTBETCTBHE. B 3TOM ciyyae kaxknast
U3 CHCTEM Ha3bIBaeTcsi N30MOpGHBIM 00pa3oM apyroi. OTHoIIeHHe ToMOMOpdu3Ma siBiseTcs 6oiee 0OMUM U
6onee cnabbiM. [ToaToMy Beskuit n3oMopdusm ectb romoMopdu3M, HO He Ha000poT. B 3TOM citydyae oJHO3HAYHOE
COOTBETCTBHE MEX/Y DJIEMEHTaMH CUCTEM BBITIOJIHSETCS TOJILKO B OJTHOM HarpasiieHuH. Kaxaomy ajieMeHTy nep-
BOU CHCTEMBI COOTBETCTBYET €JMHCTBEHHBIN JIEMEHT BTOPON CHCTEMBI, HO HE HA00OPOT: DJIEMEHTY BTOPOU CH-
CTEMBI MOKET COOTBETCTBOBATH OOJIee OJTHOTO AJIEMEHTA MEPBOii cucTeMbl. B 3TOM ciiyuae nepBas cuctema Hasbl-
BaeTCsi FOMOMOP(HBIM POOOPA30M JUIsl BTOPOIA, a BTOpasi — roMoMop(hHbIM 00pa3oM HepBoii.

1.BBenenue.

B cratbe MBI paccMaTpuBaeM HEKOTOPBIE MOKIACCH 3BE3/IHBIX M BBIMYKIJIBIX (DYHKIHUH CIOKHOTO MOPSIKA,
Jarole HeoOXOAUMBIE M JIOCTaTOYHbBIC YCIOBUS HMPHHAUISKHOCTH QYHKIUHA K 3TUM KiaccaM. [Ipu aTom pac-
CMaTPHUBAIOTCS (PYHKLHH, TOIOMOP(HEIE B TOJHBIX OrPAaHUYCHHBIX KPATHO KPYroBbIX obuactsix D € C™ unu B UxX
moxo0IacTax Er = rﬁ, rje D —3ambIkanue obmacta D U r € (0,1).

Onpenenenne 1. Hazosem f(z) € H(D < C™) ronomopduoii Gpynkiwmeit kmacca Qp [1,10], ecnmu s D < C™
MMeeT Pa3ioKeHHe

f(@)=14+%k=1 az® @

uF(z,) =z, f (V1 2k, ) Zigy -r» Vi Z ), K&K QYHKIHS TIEPEMEHHOTO Zj, OMHOJKMCTHA B ceueHun obacti D C

KOMILIEKCHOM MpsMOi
Pyig={zi = v €O\ m =1, k= L+ 1, n};

npu V,, = 0 dyuxuwst F(z,) = z,f (0, ..., Z, ...,0) OMHOIICTHA B CEYCHUN

Ap=Dn{z,=0m=1,...,k—1,k+1,..,n}L

IMycTpb byHKIWHS f(@2)=f(z,...,z,) EHD c C"),f(2) = f(z4,...,2,) EH(D c C™),az
(azy, ...,az,),a € C' ronomopdna B obmactu D u mmeer pasnoxkenus f(z) =1+ X7, apz®, e k
(kq, ..., ky) € N™*-MynpTHHHIEKC,

Zk = ?’zlziki, |k| def ?:1ki'

3nece L, [f(2)] =vf(2) + X}, Z 87(2) ,LiLif(2) = L(lz)f(z) [2,c.10]. O6paTHBIM K HEMY SIBIISIETCS OTIEpa-

J=1%] 4 j
1
-1 — -1
Top Ly, f(2) = [ €7 f (ez)de.
JI1st yIIpOIEHHMS 3aIIICH BCE PACCYKICHHUS HIKE IPOBOIATCS IS CITydast ABYX KOMILIEKCHEIX IEPEMEHHBIX,
OJIHAKO TIONTYdEHHBIE PE3YIbTATHI JIETKO MEPEHOCATCS Ha CIIydail MHOTUX KOMILICKCHEIX TTEPEMEHHEIX.
OnpenenyuM HEKOTOpBIE MOAKIACCH Kiacca Qp B CTEAYIONIEM BHIIE.
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Omnpenenenne 2. [1,¢.12]. Tus roro uro6s rosomopduast B oonactu D dpyuxuws f (24, z,), £(0,0) = 1 npu-
HaJyIexana Kjaaccy Mp, HeoOX0aMMO U JOCTaTO4HO, YTOOBI
Lif (21, 25)
Re———
f(21,22)
Omnpenenenne 2. [1,¢.15]. Tus roro uro6s rosomopduast 8 ooxactu D dpyuxuus f(z4, z,), £(0,0) = 1 npu-
HaJyIexana kjaaccy Np, Heo0X0IMMO U I0CTaTOYHO, YTOOBI
(2)
L Z4i,Z
1 f(21,2,) > 0. 3)
Lf(z1,2,)

> 0. (2)

Re

Hmeet mecTo crepyromias Teopema.
Teopema 1. ITycts f(z,t) = e + ikl=1 a,z* —romomopduas B o6mactu D GyHKIMS Opu M0oO60M BHUK-
cupoBanHoM t. 3xech |k| & YTk, k! & [[i-, k;! Torna {f (z,t)} o6pasyer nemnp moAUHHEHHUS, €CITH
1°. f(z,t) xak QyHKIHS OT t aOCOMFOTHO HEMPEPHIBHA, JIOKATBHO PABHOMEPHO 110 Z € D (B MOMMKPYTOBOM
HOpME).
2°. CymiecTByeT CeMEeMCTBO M3MEPUMBIX 1Mo t GyHKumi h(z,t) € Qp[2,c.10] mist MOOBIX t, TAKUX, YTO IS
Io4TH BCeX t

2 f(z,6) = h(z, OL[f (2 0)] @

JlokazaTebeTBo. PaccMOTpUM (PUKCHPOBAaHHYIO TOUKY z° € ETO. [ycts p € (1, 1).Toraa B cuity MOTHOTHI
obmactu D, Touka 5%0 € D, eciu |¢] < 1,& € Ct. Paccmotpum Qynxuuio F(&,t) = &f (%0, t) KaK (QYHKIHIO OT
& u t. B cuny npeanonoxenuii Teopemsl, F (&, t) romomopdua no &,u3Mepuma u aGCOJIIOTI;;)() HETPEephIBHA 110 t,

JIOKaIbHO paBHOMEPHO 10 €. Kpome Toro, cymectByeT cemeiictBo ¢yukimiit H(E,t) = h (T' t), yIIOBJICTBOPSI-

forux yeousim Re H(E,t) > 0, H(0,t) = 1, Takux, 9To JjIs ouTH Beex ¢t = 0
d 0
—F(,t)=¢H(E t) —=<F(,
P60 = BHEDZF G0

4TO CrpaBeIuBo B cuiy (8) u Toro dakra, uro L [f (§z,t)] = (% [¢f (éz,0)].

Taxum o6pa3om, Bce TpeboBanus Teopembl X. [Tommepenke [3] BBIIOIHEHBI, U MBI MOKEM YTBEP)KIATh, YTO
{F(z,t)} obpasyer 1enb NOTUMHEHHS, TO €CTh Ajs M0OsIX 0 < t; < t, < co umeer mecto F(z,t;) < F(z,t,).
Ionaras & = p, mepexo.is K Mpeneiy Ipu p — 1y U HONB3YACh HOTHOTOH 001acTH D,., MPUXOINM K YTBEPKICHUIO
TEOPEMBI.

Omnpenesenne 3. Mbl GyneM TOBOPHUTH, uTo GyHKIWS f (Z4,Z,) moguuHeHa GyHkunu g(z;, Z,), U 3aIUCHI-
BaTh B JanbHelem, Kax f(z,,2,) < g(z4,z,), eciun f(Er) c g(ﬁr) qust Beex 1 € (0,1).

OmnpenenuM HEKOTOPBINA MOAKIACC Kiacca Qp B CIEAYIOMEM BUJIE.

3ameuaHune. ABTOPOM paHee UcclenoBan B [5,6] kinace GpyHkuuii Buga
Lif(z1,2z;) 1+ A0(z,2,)
f(z1,2) 1+ BO(z;,7;)’

Mowu pe3yabTaThl.

ITo aHanoruu, Kak U B OJHOMEPHOM ciydae [7], BBeieM 1 u3yunM HOBbIN Kiacc Mp(¢), KOTOpEIA cocTOUT
n3 GpyHKuui knacca Mp, U1 KOTOPBIX

0(z,,2,) € Sp(0),-1<B<A<1.

Lif (21, 2)
20 22) < ¢(z1,2,).
Onpenenenue 4. [Tycts b # 0 kommuiekcHoe yuciao. Torma kiacc rojgomopbubix Gpyukiuit My (b, ¢), co-
CTOMT M3 BCEX aHANNTHYECKUX GYHKIMH f(Z,,2,) € Qp YAOBIETBOPSIONIUX YCIOBUIO
1(Lif(2y,2,)
1 (TS~ 1) < 9z z).
Kiacc ronmomopdusix ¢pyukuuit Np (b, ), coctout u3 Bcex aHanuthuueckux Gyukuuid f(z,,2z,) € Qp yno-
BJIETBOPSIIOLINX YCIOBHIO

()
1(L Z1,Z
1 _( 1 f(z1,2,)

b\ Lif(z1,2,) 1) < ¢(n 7).
Kpowme toro, M 0603naunm My, (4, B, b, ) u Np (A, B, b) uepez My (b, ¢) u Ny (b, ), COOTBETCTBEHHO, T1I€E
1+ A0(z4,2;,)
¢(Zli ZZ) - 1+ B@(Zl, Zz) )

Knacest Mp (4, B, b, $) u, cnenosarensHo, kinaccsl My (b, ¢), cienann3upyroTcst Ha HECKOJIBKO H3BECTHBIX
KJIaCCOB OJHOJIMCTHBIX (QYHKIMH JUIs TIOAXOASAIINX BapuaHToB A, B, b.

Knacc M (4, B, 1, ¢) obo3naunm uepe3 Mp (4, B, ). Ilepeunciium HEKOTOpPBIE M3 3THX KIACCOB!

1. Mp(1,-1,1, ¢) — xnacc 3Be3anbIx Gynkuuid Mp[1];

11.Mp(1,-1,b, ) — knacc 3Be31HBIX HYHKIHNA CIOKHOTO TTOPSAKA;

11.Mp(1,-1,1 - B8,¢),0 < B < 1 — xnacc 3Be3aHBIX QyHKIHIA opsinka f [8];

9(21,22) E SD(O),_l S B < A S 1.
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V. MD(l, —1,e *cosA, <;b), (4] < % — Kracc A-crnupaizeoOpasHbiX GYHKLHUIA, n3ydeHHBIX B [9-12];

V.MD(L —1,(1 = B)e *cosA, ¢), 0<B<1| < % - knacc A — cnupaine-o0pasHbIX (QYHKIMH MOpsiaka

B, n3yuennsix B [13];

1
II T(b 1+~
yctb Tenepb T(b) obo3nauaer 1+ b ( f(z1.22)

ITYKJIBIX CJIOKHOT'O MOpsiaKa:

Lfzza) 4

). Torma mbe1 uMeeM pAd MOAKIACCOB 3BE3AHBIX U BbI-

VI.Mp(1,0, b, ¢) — knacc, onpenensemsiii yenosueMm [T (b) — 1] < 1;
VII.Mp(B,0,b, ) — knacc, onpeaensiembiit ycaopuem |T(b) — 1| < B,0< B < 1;
VIII.Mp(B,—B, b, ) — knacc, onpeessieMblil yCJI0BHEM

T(b) — 1
T(h) + 1

<B,0<Sp<L;

1
I1X.Mp (1, (—1 + —) ,b, ¢) — KJIacc, onpejeisieMbli YCJI0BUEM

IT(b) — M| < M;
X.Mp(1 —28,—-1,b, $) — xnacc, onpezensemsiit yeiosuem ReT (b) > B, mist

M

0<p<1;
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OCOBEHHOCTHU TEMIIEPATYPHOM YYBCTBUTEJbHOCTHU TPAH3UCTOPHOMI
CTPYKTYPbI B IBYXIIOJIFOCHOM PEXXUME

Turaev AA.

Lecturer Bukhara State University, Bukhara, Uzbekistan.

FEATURES OF THE TEMPERATURE SENSITIVITY OF THE TRANSISTOR STRUCTURE IN THE
BIPOLUS MODE

Abstract.

In the article, the observed increase in operating current (-) pnp + (+) - structures can be explained by the
fact that the current transfer ratio depends on the collector-emitter voltage and increases with increasing temper-
ature due to the increasing number of carriers generated in the collector junction.

Annomauyus.

B cmamve, nabmodaemoe napacmanue pabouezo moka (-)p-n-p*(+)-cmpyxmypol mosicno o6vscHums mem,
umo Koaghguyuenm nepedauu Mmoka 3a6Ucum on HANPA}CEHUs KOIIeKMOP-IMUmmep U Y8eIuuugaemcs ¢ noebl-
wieHueM memnepanmypbl, 61a200aps 603paACMAIOWEMy KOTUYECMEY 2eHEPUPYEMbIX 8 KOLIEKMOPHOM Nepexooe Ho-

cumeietl.

Keywords: germanium structure, bipolar transistor, collector-base, voltage, bipolar mode.
Kniouesvie cnosa: cepmanuesoti cmpykmypol, OUROAAPHOZO MPAHUCINOP, KOALEKMOp-0a3a, HANpPsdICeHUs,

08YXNONIOCHOM PENCUM.

[IpencraBnsier MHTEpEC NPOBEICHHWE aHAIOTHY-
HBIX HCCIIEJIOBaHNH B KAUECTBE JaTUNKA TEMIIEPATYPbI
TepMaHUEBOT0 OWITOISIPHOTO TPAaH3UCTOpa IPHU pPas-
JWYHBIX PEKUMaxX BKIIFOUCHHMS, TAK KaK OH COJIEPXKHT

JiBa BRIMPAMIISIONMX mepexoma (+)p-n-p * (-). A Texmo-
JOTUU TIONyYEHUS! KaXKIOTO IIepexosa OTINYaIoTCS,
YTO MO3BOJIUT MOJYYUTh HOBBIE JAHHBIE IO €TI0 IIpUMe-
HEHUIO B KaUeCTBE JaTYMKa TeMIieparypsl. Beroop rep-
MaHHEBOI CTPYKTYphI 00yCIIOBIICH TEM, YTO B OTIHYHUE
OT KPEeMHHEBOM OHa oOJyiaziaeT OOJIbILEH TeMIieparyp-
HOM YYBCTBUTECJIBHOCTBIO, YTO MMO3BOJIACT o0eceunTh
BBICOKYIO TOUHOCTb UBMEPCHUA U PETYJIUPOBAHUA TEM-
nepaTypsl.

Kak M3BeCTHO B TPaH3MCTOPHOH P-N-p " -cTpyk-
Type p-n-mepexos (KomiekTop-6a3za) UMeeT OOJBIIYIO

TIoma Ik, 9eM N-p * -mepexos (6a3a-d>MUTTEp) U MPOTe-
KaloIIMil Yyepe3 Hero TOK M3-32 MAJIOW IUIOTHOCTH HE
BBI3BIBACT JAOTIOJIHUTEILHOTO Pa30orpeBa Mepexo/a, 4To
CIOCOOCTBYET CTaOMIIBHOCTH TEMIIEPaTYPHBIX Xapak-
TepuctuK. Ha ocHOBe M3MepeHus TeMIiepaTypHOH 3a-
BHUCHMOCTH BOJIETAMIIEPHOIM XapaKTEePUCTHUKH JJIsI BbI-

OpaHHOTO peXHMa BKIIOYCHHUS MEpexoia OIpenels-
10TCSL KO QUIMEHTH TEMIICPAaTypPHOH YyBCTBHUTEIb-
HOCTH MOJIyIPOBOJAHUKOBOH CTPYKTYPBI.

Ha puc.1 u 2 npuBeieHb! 5KCIIEpUMEHTAIbHBIE 3a-
BHCUMOCTH TOKa OT IPSIMOTO U 3alMPAIOLIETO HAMps-
XKEHUs mepexofa 0aza - KOJUIEKTOP T€PMaHHEBOTO
TpaH3ucTopa. B pexxnme npsMoro cMeIeHus nepexoaa
6a3a-KOJIJIEKTOP C MOBBIIIEHHEM TeMIIEPATyPHI IpsMast
BETBh CMEIIAETCS MapajuIeIbHO B OOJNACTh MEHBIIHX
HalPsKEHUN.

3aBHCHMOCTh TOKA OT HANPSKEHHS OMHUCHIBACTCS
SKCMOHEHIMANbHOM QyHKIHEeH [1]:

qu
| =1,ex , 1
pon = Lo OXP L T @

C IIOKa3aTeJieM DKCIIOHEHTEI - N PaBHbIM €AUHUIIE,
4T0 00yCIIOBICHO peKOMOVHAIIMEH HOCUTENEH B TOMIIE
6a30Boif obmactu. C MOBBIIICHHEM TEMIIEPATyPHI TOK
HaceimeHust lg pacter ObicTpee, MO CPaBHEHHUIO CO
CHMKCHHEM DKCIIOHEHTHI M3-3a YBCIIMYCHU S TCIIJIOBOT'O
noteHuuana ¢@r = KT/q.
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Puc. 1. 3asucumocmu moxa om HanpsAdcenus 8 pexcume npPamMo20 cCMeweHus nepexooda KoleKmop-6asa npu
PA3TUYHBIX TNEMNEPAMYPAX.:

1-20°C, 24

B pesynbrare NpOTHBOMOIOKHOTO BIUSHUS 3THX
IBYX (akTOpOB BXOIHBIE XapaKTEPUCTHUKH TpPaH3H-
CTOpA, 711 BEIOPaHHBIX TOKOB |5, CMemIatoTes BIeBO Ha
BemuunHy AU = (1+2) MB (puc.1). IIpu 3TOM MOXHO
3aMETHUTb, YTO B UCCIIETyEMOM TPaH3UCTOPE JUIs 3a/IaH-
HOTO (PMKCHPOBAHHOTO TOKA TeMIepaTypHbIi kodddu-
LUEHT HaIpsDKeHUs],

0°C, 3 -60°C.

nepexofie 0a3a-KOJIEKTOP TNPHHHMACT HEW3MCHHBIC
3HaUeHHA. B 4acTHOCTH, MpHU 3THUX TOKaxX C MOBBIIIE-
HHEM TEMIIepaTypbl NaJeHHe HANPSDKEHHS JIMHEHHO
YMEHBIIAETCS, YTO MOJATBEP)KAAET BO3MOXKHOCTH €TI0
UCTIOJIB30BaHMS B KaUeCTBE MapaMeTpa JUIl H3MEePEHHS
TEeMIepaTyphbl.

B pexxume 3ammpanus pP-nN-nepexoia KOJIEKTOp-
6a3a 11 3alaHHON TeMIepaTypel C YBEJINYECHHEM

U. -uU HaNPSOKEHUS! TOK OCTaeTCsl HBM3MEHHBIM (puc. 2), a 1o
-1 2 2) ’
ay = AT Mepe TMOBBIIICHUS] TEMIICPATyphl 3HAYCHHE TOKa
YBEIIMYHUBACTCS  C BO3pACTAIOIAM  TOKOBBIM
TeMIepaTypHbIM K03 uirueHTom:
KaKk W B JHOIHBIX CTPYKTypax, COCTaBisieT 2
MB/rpax. B 3ToM pexume (QUKCHpPOBAaHHBIN padounit I I
TOK HEOOXOIMMO BBIOMpATh OOJbINEe 7 MA, TIe TeMIle- a, = 2 1 (3)
parypHas 9yBCTBUTEIFHOCTD ITAJICHUS HANIPSHKCHUS Ha AT
[, MKA
80_- AMMAALA A AAA A A A A A A A A4 5
A
1./
70 /‘
604
50 {pweemeressee o o o o o o o o 4
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Puc. 2. 3asucumocmu moka om HANPANCEHUSL 8 pedNCume 3anuparus nepexoda KOJIJIe’('mOp'6a3a npu pasiuvdHoblx

memnepamypax:
1-20°C, 2 -30°C, 3 -40°C, 4 -50°C, 5 —60°C.

C mOBBIIICHWEM TEMIIEPAaTyphl BOJbTaMIICpHAs
XapaKTepUCTUKa CMeNaeTcsi B 00JIacTh MEHBLINX
HAIpSDKSHUH, YTO CBSA3aHO C TYHHEJBHBIMH IIpoLec-
camH B nipeanpo0oiiHoii obmactu. TemmepaTypHbIii KO-
3(hUNHEHT HATPSKCHUS TP OTPAaHWICHHOM TOKE B
uaTepBaie 200+400 MxA cocrasmser 10 MB/rpan, aro
B IISITh pa3 00JIbIlIe TEMIIEPATYPHOH YyBCTBUTEILHOCTH
M0 CPAaBHEHHUIO C PEKMMOM IPSMOTO CMEIICHHs OT-
JeTIbHO B3STOro nepexoja 6a3a-koiexrop, puc. 2. To

€CTh, B JAHHOM CIIy4dac Ul MOJyYCHHsI TeMIeparyp-
Hoii wyBcTBUTEeNBHOCTH 10 MB/rpan TpeOyeTcs Ha nBa
TopsiAKa MEHBIINH padounii Tok [2].

CrnenoBatenpHO, OOpaTHBIA TOK KOJIICKTOPA
TaKke MOKHO HCIIOJIB30BaTh B KAUECTBE M3MEPUTEIb-
HOTO napametpa. Pe3ynbTarsl pacuera 3HaU€HUN TEM-
neparypHoro ko3(puuneHTa, HoIy4yeHHbIE Ha OCHOBE,
MIPUBE/ICHHBIX Ha PUC.3, TaHHBIX AJIsI 33/1aHHBIX HHTEP-
BaJIOB TEMIIEPATyp, IpUBE/ICHBI B Ta0I. 1.

Taoauma 1
JaHHBbIE TOKOBOI0 TEMIEPATYPHOIr0 KO3 (pHIHEHTA Mepexo1a KoJLIeKTop-6a3a.
Wurepsan Temneparypsl, °C 20-30 30-40 40-50 50-60
a, » MKA/Tpan 1.2 1.9 2.3 2.7

Kak BuHO U3 TaOIHIIBI TOKOBBIHA TEMIICpaTyPHBIH
K03((UINEHT 3aNMpPaeMoro Nepexo/ia ¢ MOBBIIICHHEM
temmeparypsl ot 20 go 60°C yBenuuuBaercs ¢ 1.2
MKA/rpan o 2.7 MKA/rpan.

IIpu ucnonap30BaHUU OTAEIBHO B3STOTO 3amMpac-
MOT0 KOJIJICKTOPHOTO P-N-mepexoja sl U3MCPCHUA
k03 dULKeHTa TEMIEepaTypHOH YyBCTBUTEIHHOCTH
pabouee HampsHKEHHUE 1eJIeCO00pa3HO 3a1aBaTh OT re-
Heparopa HalpsDKeHHs. B naHHOM cityyae npu yMeHb-
meHny pabodero HanpspkeHHus oT 6 1o 1 BoibTa 4UyB-
CTBHUTENLHOCTh IPAKTHUECKH OCTAETCS HEU3MEHHOM.

npsim’
800+
600+
400-

200

Kpome TOro B JaHHOM pexXuMe OH MOXKET QYHKIIMOHH-
pOBaTh OT aBTOHOMHOTO HCTOYHUKA IIUTAHUS C MaJIbIM
moTpeOIeHneM SHeprud (MKA BMeCTO MA).

B IBYXIIOIOCHOM peXHMe BKIFOUeHH s (+)p-n-p *
(-) Tpansucropa ¢ mnasaromieil (cBoOoIHOI) 6a30# Mo
Mepe 3anMpaHus sMuTTepa (opmupyercs oOpaTHas
BOJIbTaMIIepHas XapaKTEepUCTUKA  IMUTTEPHOTO
nepexoa, puc. 3.

°
—_—
[

. n
o/ '/

Y

o N

o ./

o
o®
o’:l'.

0+t
0 1 2

Puc. 3. 3asucumocmu moxa om nanpsicenus € 08yXnouocHom pexcume sxmouenus (+)p-n-p " (-) ¢ niasaiowei
(c60000m011) 6a3oil npu 3anupanuu smummepro2o nepexooa: 1 —30°C, 2 —50°C.

Hab6nronaemoe Ha puc. 3 HapacTaHue pabodero
ToKa (-)pP-N-p*(+)-CTPYKTYPbI MOXKHO OOBSICHHTH TEM,
4T0 K03(GHUIHMEHT mepenayl ToKa 3aBUCHUT OT HArpsi-
KEHHS KOJUICKTOP-IMUTTEP M YBEIUYUBACTCS C MOBbI-
[ICHHEM TEeMIEPaTyphl, OJjaromapsi BO3pacTarOLIEMy

KOJIMYECTBY TE€HEPUPYEMBIX B KOJUIEKTOPHOM IIepe-
xoge Hocureneit [3-4]. Ilpu 3ToM compoTuUBIEHUE
SMHUTTEPHOrO Iepexojia CTAaHOBUTCS OoJjiee YyBCTBH-
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TEJNBbHBIM K BO3JEHCTBUIO TEMIIEPATYpPHl, a COINPOTUB-
JIEHHE KOJUJIEKTOPHOTO Iepexofa K 3alHparoleMy
HaINpsKEHUIO.

[Tpu cMeHe moispHOCTH paboyero HampsHKEHUS

(()p-n-p " (+)) B pexmMe 3amEpaHHs KOIUIEKTOPHOTO
nepexona (puc. 4) nmpu 30°C TOK KoJUIEKTOpa MPH Ma-
npIX HanpspkeHusix (menee 0.5B) mocthraer makcu-
MaJIbHOTO 3HAYCHUS U Jajiee C YBEIIMICHUEM HalpshKe-

HUS BO3pacTaeT He3HauuTenbHo. OJHAKO MPH yBEIH-
yeHuu Temmepatypsl A0 50°C 3aBHCUMOCTb TOKa OT
HaIpsDKeHUs IPUOOpeTaeT IMHEHHO HapacTarouui xa-
paktep. COOTBETCTBEHHO, [0 CPABHEHUIO C PEKUMOM
3anMpaHus OTAEIBHO B3SATOTO Hepexoaa 0a3a-KoJulek-
TOp (pHC. 2) peXHUM 3alMPAHUS KOJUIEKTOPHOTO IIepe-
XO/1a TIPU ABYXIOJIIOCHOM PEXHME BKIIOUCHHS 0o0ec-
MeYNBaET OOJBIIYI0 TEMIICPATYpHYIO UyBCTBHUTEIb-
HOCTb, YIPABIEMYIO paOOIHM HANPSHKEHHEM.
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Puc. 4. 3asucumocmu moxa om Hanpsicenust 8 08YXNOMOCHOM pedcume exmouerus (-)p-n-p~ (+) ¢ nrasaiowei
(c60600H01IL) 6azou npu 3anupanuu Koarekmoprozo nepexooa: 1 —30 °C, 2 -50 °C.

[Tpu puxcupoBaHHOM pabodeM HANPSHKEHUN KOJI-
JIEKTOPHBIH Mepexo]l, HAXOAACh B PEXHUME 3alnpaHus,
BBICTYIIA€T B POJIM OTpaHUuUTeNss Toka (puc.3), a
HalpspKeHUe, TMajalolee Ha SMHUTTEPHOM Iepexoje
(amuTTEep-6a3a) ¢ TOBEIMICHHEM TEMIIEPATyphl JIH-
HEWHO yMEHbIIaeTcs. DTH POLECCHl COBMECTHO (op-
MHUPYIOT BOJITAMIEPHYIO XapaKTEPUCTUKY JABYXIO-
JIIOCHMKA C TUTaBaroiel 6a3oil B pexume 3ammpaHust
KOJIIEKTOpHOTO Tepexona (puc. 4.14). Ilpu nutanum
TPAH3UCTOPHON CTPYKTYpHl OT MCTOYHHUKA HAmpsKe-
HUSl C Harpy304YHBIM CONPOTHBIIEHHEM B 3MHUTTEpE 5
KOM 110 Mepe NOBBIIICHNS HANIPSDKEHHS TTaJaloIIero Ha
sMutTepHoM nepexoze ot 1.0 B 1o 6.0 B remneparyp-

HbIl Koo uiment Hanpsokenust () ) yBennuunsaercst

¢ 25 mB/rpag o 50 mB/rpan, uTo cBsi3aHO ¢ Bo3pacTa-
FOIUM XapaKTepoM pabodyero Toka OT HampsbkeHus. B
YAaCTHOCTH, C YYETOM HAmpsDKEHUS, TaJaomiero Ha
Harpy304HOM COMNPOTHBJIICHHH pabodee HampsoKEHUE
MOJKHO BBIOMpaTh B MHTEpBaJe oT 2 10 7 B.

Takum o6pasom, TpaHzuctopHas (-)p-n-p*(+)-
CTPYKTYpa MpPH JIBYXIOIIOCHOM pPEXHME BKIFOUYCHUS
o0najjaeT BBICOKOW TeMIIEpaTypHOIH YyBCTBUTEIHHO-
CTBIO ¥ MAJIBIM Pa0OYHM TOKOM B OTJIMYHE OT OTAEIBHO
B3SITOrO JAMOAHOIO BKJIIOYEeHMs. Takue naT4uKu mpen-
CTaBIISIOT MHTEPEC JJIS MPUMCHEHUS B aBUAIIMOHHOM,

ABTOMOOWJIEHON M B APYTHX OTPACIAX MPOMBIIIICHHO-
crtu [5].
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