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THE EFFECT OF SORBENTS ON RHEOLOGICAL PARAMETERS OF BLOOD IN CASE OF
POISONING WITH TOXICANTS
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TOKCUKAHTTAPMEH YJIAHY KE3IH/JIEI'Il COPBEHTTEPAIH KAHHBIH PEOJIOTUSJIBIK
KACUTETTEPIHE 9CEPI

90aipemon C.H.

KP BFM 'K Aoam sicane sicanyaprap gusuonocusicol uncmumymsi, Aamamol
Anmamol mexnonocusnvli ynueepcumemi, Anmamol, Kazaxcman Pecnybauxacol
bakbiTxan JI.H.

Anmamel mexnono2usinvlx ynueepcumeni, Aimamol, Kazaxcman Pecnyonuxacel
Kemenbex 9.C.

Anmamel mexunono2usinvlk ynueepcumemi, Aimamol, Kazaxcman Pecnyonukacel
Yreranuesa P.C.

Anmamel mexnono2usinolx ynueepcumeni, Aimamol, Kazaxcman Pecnyonuxacel

Abstract

In the experimental poisoning of rats with the carbon tetrachloride, the rheological property of blood and
organ lymph is disrupted, that is, it is manifested by a decrease in the rate of their clotting, an increase in the
viscosity of blood and lymph, and an increase in the thrombogenic process. In case of poisoning, the pH of the
blood indicates a change in the direction of acidosis. The pH indicator in the blood showed a decrease of 0.8%
(p<0.05) after the first 30 days compared to the control group (ph 7.45 in the control group). These data indicate
a decrease in the metabolic function of the blood system. The use of sorbents immediately reduced the negative
effect of organic poisons on the composition of lymph — and hemodynamics, as well as blood.

Anoamna

Ezeykyiipvikmapovt  sxcnepumenmansObl mepm XJA0pPAbl KOMIPCYMEKNeH YVIAHObIPY Ke3iHoe KaH MeH
MYweniK IUmMpanvly peoiocusiibli Kacuemi OY3vlayblMeH, AHU OY 01apObll YI0 HCbII0AMObIEbIHbIY A3Al0bl, KaH
MeH UM@ansvlly Mymybipaviesbl JHeaHe mpomoboceHoiK npoyeci apmyvimer Kopinedi. Yaany resinoe xaunviy pH
Kopcemiiwi ayuooz 6asvimvina o032epeendicin kocpemedi. Kanoaswi pH kepcemxiwi 0Oaxviiay mooOvlmeH
canvicmoipeanoa aneawksl 30 xynnen xeiin 0,8%-ea (p<0,05) momendecendicin (baxvinay moodvinoa pH 7,45)
kepcemmi. Byn manimemmep Kawm oicytieciniy 3am aimMacy QyHKYUsCbIHbIY MOMEHOe2eHIH Kopcemeol.
Copbenmmepoi Ko10aHy OpeaHUKaIbIK YIapObll JUMPA — HCoHE 2eMOOUHAMUKA, COHOAU-AK KAH KYPAMbIHA mepic
acepin 6ipOen moemeHoemmi.

Keywords: rats, blood, blood clotting, sorbent, carbon tetrachloride , viscosity.
Knim ce30ep: ezeykyiipvixmap, KaH, KaHHbIH YI0bl, COPOEHM, MOPMXI0PIbL KOMIPCYMeEK, MYMKbIDIbIK.

KaHHBIH HETi3Ti KBI3METi — 3aTTap MEH SHEPTHSHBI
WINMATBIK afiMakTapra TachbIMaliay >KOHE OJapaaH
MeTa0oNIM3M eHIMIEpiH MBIFapy ekeHi Oenrim. bymn
TachIMaJlayJblH THIMALTITI kebiHece
MUKPOIIPKYJISAIUS ~ JKaFgalblHA  JKOHE  KAHHBIH
PEOJOTHSIIBIK  KaCHETTEpiHe, OHBIH AaKKBIIITHIFBIHA
OaiinanpicTel. KaHHBIH aKKBIIITBIFBI OHBIH  Kepi
TYTKBIPJIBIFBIHBIH IIaMachl PETIHJE KapacThIPBIIAIbI
[1]. ConrbIChl MIa3MaHbIH TYTKBIPJBIFEL, TEMATOKPUT,
nedopmanmsiaHybt JKOHE SPUTPOLUTTEPIIH
arperalysicbl  CHSKTBI ~ Oipkarap  (axTopiapasig
KypaMbIMEH aHbIKTananpl. KaHHBIH TaceIMangay
XKyheci oOpraHuU3MIeri MeTa0OJU3MHIH MaHBI3bI

3JIeMeHTi OOJBIN TaOBUTAB! KOHE OHBIH OY3BUTYBIHIIA
oJ1 OY3BUTYJIapbIH aToreHe3iHe enei [2].
CoHbIMEH, HayKac agamJapMeH KaTap, HeTi3ri

JeHI cay ajam/IapMeH CaJIbICTBIpFaH/a KaHHBIH
TYTKBIPIIBIFBIH apTTHIP/BL Onerre, Oy
SPUTPOLUTTEP/IH arperanusCbIMeH JKOHE OJapJIblH
neopmanmsiiaHybIMEH  CHNATTANATBIH  TYTKBIP

1a3MaMeH Oipikripinemi. MyHBIH 09pi KaHHBIH KOJIK
MTOTEHIIMAJIBIHBIH TOMEHACYiHe oKkenei [3]. AnaMHbIH
KBI3bI KaH  KIICTKaChIHBIH  MeMOpaHalIapbhIHaa
TOPMOH/AP MEH NPOCTArjJaHJUHICP CHSKTBHI CHTHAI
MOJIEKyJIaJIapblHa ~penenTopiap Oap, ajx kacymia
IIIHAE PeaKIUsUIApIbIH CHTHAIIBIK KacKaJTapbIHbIH
3JIeMEHTTEPi CaKTaJIFaH. Kanpgarsr perreyi
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3aTTapAbIH 0OJIYBl SPUTPOLUTTEPIIH arperalisicsl MeH
nehopManusChIHBIH 63repyine okeneni [4].
MakpopeosiorusiHpl ~ Oaranay Ke3iHIE KaHMbI
TYTac, KYPbUIBIMCHI3 XKYiie peTiHe KapacThpy Kepek,
OHBIH  TYTKBIPJBIK KacHeTTepi OYKiT  KaHHBIH
TYTKBIPJIBIFBIMEH,  IUIA3MaHbIH  TYTKBIPJIBIFBIMEH,
TreMaTOKpUT  MOJIIEpIMEH  JKOHE  TeMOIJoOMH
KOHICHTPAHSCBIMEH CHITIaTTaJIa/IbL.
MHEKpPOPEOIOTHSITBIK YCTaHBIMIAp KaH
KOMIIOHCHTTEPIHIH PEOJIOTHSUIBIK ~ KACHETTepiH —
OipiHIII KE3eKTe SPUTPOIUTTEPIi (IPUTPOLUTTEPIIH
arperamuschl, PUTPOLUTTEPAIH IePOpManUsIIaHYFHI,

SPUTPOIUTTEPIIH  ITUTOAPXUTEKTOHUKACHI)  JKOHE
TPOMOOIMTTEPAi  (TPOMOOIUTTEPIH  aIre3UsIIbIK-
arperamusuiblK Gerncenaitiri, Oipkarap
WHIYKTOpJIApMEH TPOMOOIMTTEP/IH  arperaruschl
JKOHE  OJIapIbIH  YiJeciMaepi, TpOMOOLUTTEPIiH

TaMBIpIIIiTIK OEICeHIIT) ecKepe OTHIPHIN, KaHHBIH
PEOJIOTHSIIBIK epeKIIeTIKTePiH KapacThIpyFa
MYMKIHIIK Oeperni. MakpOUUpKYISIHUSIHBIH MaHBI3IBI
KOPCETKIIITEPI-TYTKBIPJIBIK, KEpHEY JXOHE KaHHBIH
JKBUKY KbUIaM/BIFbl aHBIKTaIAb! [8].

KaHHBIH peOoNOTHIIBIK JKYHEciHe acep eTeTiH
(hakTOpIap TypaJbl aKmapar aiiae 0ocana JKETKLTIKi3,
KaHHBIH pPCOJIOTHSJIBIK KacHeTTepiHe acep eTeTiH
SPUTPOLMTTEPIIH TYHYBI, OJIAPbIH YIO JKbIJIIAM/IbIFbI
MEH OJIap[blH TYTKBIPJBIFbIHA KaJbINTHl >Karaaija,
TOKCUKaHTTapMEH YyJlaHy OapbIChIHIA 3epTTeysepli
Kaxer ereni. CoOHIBIKTaHAAa 013 IKYMBICHIMBI3IIBIH
0acTbl MakcaThl eTill TOKCHKAaHTTapMEH YyJaHy
Ke3lHJeri  KaHHBIH  PEOJNIOTHMSUIBIK — KOPCETKIIIiH
3epTTeyTe alibIK.

3eprrey KyMbIcTapblHa canMarel 23045 1.
OomateiH 30 mabopaTOpHSUIBIK aK ereyKyWpBIKTapFa
(mapko3: a¢up) 3eprreynep xyprizimai. 1-mmi tom (10
ereykyipoik) — Oaxputay ToObI, 2-tmi Ttom (15
ereyKYHphIK) — Tokipubemik tonm 30 KyHHEH KeHiH
aJBIHABI, anTacklHa YII peT Kypcak iurne 100 r nene
canmarbiHa 0,3 MII-IEH TOPT XJIOPJbl KOMIpCYTEKTiH
Maiiibl epTinici eHrizinai, 3-1i Ton (15 ereykyipsik)
XJIOPJIB KeMipcyTekieH 6ipre Kocsimma CYMC- 1 (1
/KT) KaObLIAaIbI.

IeMaTOKpUTTI  KepceTKITep  MAIiMeTTepi
OOMBIHIIA KaHHBIH IUIA3MaJbIK O6JIri apThIT JKOHE
THIPEMHSHBIH ~ Taiiia  OONFaHBIH  KepceTei.
I'emarokpur OOWBIHIIA KaH KIETKAJapbIHBIH KeJeMi
ylaHFaH ereyKyHWpbhIKTapJa TeMEHJEI, opTala
ecermmen 11-15% kypanel. JKanyaprapapl yimais
OpraHMKajiblK yMeH yhaHaplpy kesiHge Cyxapes
O/liCIMEH  KaHHBIH  YIObI  Oakpulay  TOOBIMEH
caspicThIpraga anramksl 10 xysmikte 3,0 MuHYT
Oomapl, an 1 aiigan coH 2,5 MUHYT O0JIIBI ©3 KE3eTiH e
ColKeciHIIe YIO JKBUITAMHBIH 80-90%-ra
ApTKaH/IbIFbIH, AFHA yio YaKbITBICBIHBIH
KbICKAapFaHIBIFBIH KepceTeli. YJaHy Ke3iHAe YIO
JKBUIAMIBIFBIHBIH KOPCETKIIITEPiHIH KaH/aa 6Te KaTThl
esrepicrepre  yImsIpaybl, ocipece  TPOMOOTEHIK
KAaCHUCTTEPiHIH apTaThIHIBIFBIH KOPCETE/II.

Kazipri ke3ne OpraHM3MHIH TOKCHKaHTTapMeH
yinaHy OapbICBIHIA, OPTaHW3Ml KaJbIHA KENTipy
OapbICHIHAA TYPIIi AHTHOKCHUAHIAPIbI, ONOIOTUSITBIK

OenmceHAl Kocmalapiabl, COpPOCHTTEPMEH KaiIblHA
KENTpY KYMBICTaphl Ka3ipri Ke3de FaJbIMIapIbIH
KbI3BIFYLIBUIBITBIH TyABIpyAa. HeriziHen copOeHrtTep
KYpPEK allHyBl, [Uapesi, SJICI3AIK CUSKTHI YBITTaHY IbIH
Oenrinepi naiiga OojiFaH Ke3Je aF3aHbl Ta3apTy YIUiH
TaraibIHIala b, COHfaii-ak  y;mBl  3aTTaplsl
mbIFapyJaH 0Oacka, OyJl mnpemaparTap ac KOpPBITY
KbI3METIH  BIHTAJIAHABIPAAbl, HMMYHABIK KYHeHi
HBIFAWTAApl, IMeK  MHUKPOQIOpacklH  KaJlbIHA
kenripyre kemekrecemi. CopOeHTTEp alKOTONBIIK
HEMece eCipTKUIIK yIaHyMeH KaTap, ar3agaFbl 3HUSAHIBI
3aTTap[blH OpEKeTeCyl JKOHE ONapAbl  IIBIFapy
KabineriMer epexmeneHeni. CopOeHTTEp KoMeriMeH
TOKCHUHIEP/EH, ayblp METaIAapJblH Ty3AapblHAaH
apbuTyFa 0OJajbl.

JKiTi KoHe CcO3bUIMAJbl YBITTAHY >KaraaiblHIa
KOJIIaHBUIATBIH ~ COPOCHTTEPIiH NPO(UIAKTHKAIBIK
ocepiH 3epieney kesinae Oip mesrinme 2 anrtanaH, 1
aifjaH KeWiH COpOEHTTI OKIIayJial EHri3e OTHIPHII,
WHTAKTUTIK )KaHyapIap TOOBIHAa OaKbUIay 3epTTeyiepi
xyprizinmi. ToxipubeneH OalikaraHBIMBI3NAH, 2-
TOMMEH  CalBICTBIPFaHia COpPOCHT  KaObUIIaHFaH
TONTAFbl  JKAHyapyap/blH KaHBIHBIH  (PU3HKAIBIK-
XUMISUIBIK  KOPCETKImTepl Oipmiama skaKcapFaHBIHEBI
OalikaliMp3. KenrtipiireH MomiMeTTepIeH — Kepin
OTBIPFaHBIMBI3/IAH, copOeHT oepy Ke3iHze
OpPraHM3MHEH yJapAbl, SFHU YJbl 3aTTapAbl LIBIFApy
copOeHT Oepy Ke3iHJEri KOPCETKIMTeH Oipiiama
JKOFaphl OONIBL.

CopOeHTTep/i KOJIaHy OPTaHHKAIBIK YJapIbiH
reMOJIMHAMHMKA MEH KAaHHBIH KYpaMblHAa Tepic acepiH
OipmeH TeMeHmeTTi. EreykydpbIKTapra copOeHT
OepreHHeH KeWiH KaH IUIa3Machl OHOXHUMUSIIBIK,
(UBUKIIBIK-XUMIUSUTBIK ~ KOPCETKIIITEPiHIH — KaJIbIHA
Kelmyi, COpOeHT COpOIMIBIK KACHETIHIH KOFaphl
eKeHJIITH KepceTe . ANBIHFaH MAIlIMETTepre ColKec,
copOeHTTepai KOJJaHy OpraHM3M/i OPTaHHKAJIBIK
yIapJaH 3aKpIMIAYIIbl dcepiHeH Kopraiasl. CoOpOeHT
OpPraHM3MHEH OpraHWKAaJbIK YJapIblH HOTH)KECIHEH
OosiFaH yJbl 3aTTap/bl INBIFAPBUIYBIH JKENENAeTe
OTBIPBIIN, KaH aiHAJIBIMHBIH KOPFAHBICTHIK KBI3METIH
KYLIeHUTe .

3eprrey JKYMBICTAPBI KOPCETKEH IEH,
ereyKYHPBIKTap OPraHUKAaJIbIK TOKCUKAHTAPMEH yIIaHy
OaprICBIHAA KaHHBIH pH kepceTkimi annumgo3 OarbpIThIHA
e3repreHuirin kecpereni. Kammarer pH kepcerkimmi
Oakpliay TOOBIMEH CallbICThIpFaHga anramksl 30
kyHHeH keiin 0,8%-ra (p<0,05) TeMeHmereHmiriH

(bakputay TOOBIHma pH 7,45) «kepcerri. bByn
MOJTIMETTEP KaH KYHECIHIH 3ar anMacy
(YHKIHSACBIHBIH TOMEHJICTCHIH KepceTei.

CopOeHTTepi KoJIIaHy OpraHUKAIBIK YIapAbiH JuMpa
— JKOHE TeMOJIMHaMHKa, COHJai-aKk KaH KypambIHa
Tepic acepin OippeH Temenuerti. Ereyky#pbIkTapra
copOeHT OepreHHeH KeHiH KaH IDIa3Machkl MeH
JMM(aHbIH OMOXUMHUSUIBIK JKoHE (PU3UKIIBIK-XUMHUSITBIK
KOpCETKIITepiHiH KanmbiHa Keiyi, copbertr CYMC-1
COPOIMSUIIBIK KaCHETIHIH J)KOFapbl €KeHAIrH KopceTe .
Copbenr CYMC-1 o3 ke3eringe ynaHyAaH KeWiH
Oonran opranm3Mae OonraH e3repicrepai Oipmama
OacTarnkpl KaJnblHa KEATIPETIHAIHTT aHBIKTAJIIBI.
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VARIETIES OF LEPIDOPTERA STATE NATIONAL NATURE PARK "KOLSAY KOLDERI»

Baltagul I.,

Kazakh National Pedagogical University named after Abai, Kazakhstan, Almaty
Esenbekova P.

Institute of Zoology KN MES RK, Kazakhstan, Almaty

«KOJICAY KOJJIEPI» MYTII KABBIPIIAKKAHATTBLIAPABIH (LEPIDOPTERA)
AJIYAHTYPJILITT

Baararya LB.,

Kaszax ¥nmmuix nedacocuxanvix ynueepcumemi, Kazaxcman, Aimamol
Ecentexona ILA.

3oonocus uncmumymot KP BFFM FK, Kazaxcman, Aimamot

Abstract

The article provides information about the Lepidoptera fauna on the territory of the Kolsai Kolderi State
Park. To date, among the animals in the park, the biodiversity of vertebrates has been most well studied, and the
biodiversity of insects in the park has not been fully revealed, in particular, lepidoptera insects have not been
sufficiently studied, so this work is relevant. Materials were collected by the authors in 2020-2021. When collecting
Lepidoptera insects, entomological nets, various traps, night light fishing, etc. were used. As a result of the
research, the biodiversity of Lepidopteran insects (Lepidoptera), these are representatives of the families of
Papilionidae, Pieridae, Satyridae, Nymphalidae, Lycaenidae, Hesperiidae, Libytheidae, Sesiidae, Zygaenidae,
Pterophoridae, Geometridae, Noctuidae. As a result of research on the territory of the State national nature park
"Kolsai kolderi" (Lepidoptera), 49 species from 12 families of Lepidoptera were identified. According to the
number of species, the sem predominate. Pieridae — 12 species (25%), Lycaenidae — 9 species (19%), Satyridae —
7 species (14%), Nymphalidae — 6 species (12%), Papilionidae and Geometridae — 3 species (6%), in the
remaining 6 families, 1-2 species (2-4%) are known.

Annomauusn

Maxkanaoa "Keacaii xendepi” M¥TII aymazeinoaswl Kabwvipwakkanammoliap (Lepidoptera) ¢haynacwi
mypanvl manimemmep keamipineen. Ilapx aymagvlnOa Oyeinei manOa HCAHYAPAAP APACHIHOA OMBIPMKAIbL
JHCAHYAPAAPObIY OUOIPMYPINIZT JHCAKCHL 3ePIMMeEN2eH, Al NApKmei JHCoHOIKmepOiy Ouoapmypinici MovlK
AHBIKMAIMARAH, aman aiumrKanod, KadbipulaKkKauammsl JHCIHOIKMepPI JHCemKIiKmi 3epmmenmeceH, COHObIKIMAH
oyn owcymvicbimbl3  63exkmi. 3epmmey owcymvicmapvl  asmopaapmern  2020-2021  owcvindapel  oicypeizinoi.
Kabvipwaxganammuinapowt scunay xe3inoe dHMOMONOUANGIK CY32inep, Mypii mysakmap, myHei dcapvlkma
ycmay oicone m.6. 20icmep KoIOauwvli0bl. 3epmmeynep Hamudicecinde Kabvipuwaxxanammul HcaHOIKmMmepoiy
(Lepidoptera) xeneci myxvimoac oxindepi: JKeaxenoinep (Papilionidae), Ax xobenexmep (Pieridae), Bapxvim
xkebenexmep (Satyridae), Humgaruomep (Nymphalidae), Kocindip xebenexmep (Lycaenidae), JKyanbacmut
xebenexmep (Hesperiidae), Tymcoixkmur kobenexkmep (Libytheidae), Illvinvi robenexmep (Sesiidae), Ana
kobenexmep (Zygaenidae), Caycaxganammul kobearexmep (Pterophoridae), Myp xobenexmep (Geometridae), Tyn
kebenexmepi (Noctuidae) anmvikmanowvi. Tanday mamuoicecinde Kabvipuiakkanammoliapowvly (Lepidoptera) 12
myxbimoacwinvly 48 mypi anvikmanovl. Typrepiniy canvl OouviHwa dacvlm myxvimoacmap Ak kebeirexmep
(Pieridae) — 11 myp (25%), Kecinoip xebenexmep (Lycaenidae) — 9 myp (19%), Bapxoim xebenexmep (Satyridae)
— 7 myp (14%), Humpanuomep (Nymphalidae) — 6 myp (12%), an Kenxenodinep (Papilionidae) men Myp
kobenexmep (Geometridae) - 3 mypoen (6%,), xanean 6 mygvimoacman 1-2 mypoen (2-4%) eana benzini 6010bL.

Keywords: SNNP "Kolsai kolderi", Lepidoptera, species structure.
Tyiiin co30ep: "Koncaii xondepi"M¥TII, kabvipwaxkanammuoliap, myp KyYpamol.
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Kipicne

KaObIpriakkaHaTTelap Hemece KeOeleKkTep -
JKOHIIKTEPIIH CH YJIKCH OTPSATAPBIHBIH  Oipi.
KeOenexTep TONBIK TypJieHI JaMunabl, SFHH 4
Ke3eHHIH OOJIyBI: )KYMBIPTKA, JEPHACLIT (KYJIIBI3KYPT),
KybIpIIAK JKoHE uMaro (epecek >koHAIK). Epecek
(azama xelOenekTep HeTi3iHEH OaJIIBIPbIHAAPMEH
KOpEeKTEHelll, Keijae jkapajaHfaH aramrap MeH
JKEeMICTepIiH CYBIH HeMece INBIPBIHBIH COPAaJIBL.
TipIIinik eTy Y3aKTHIFE 6TE OPTYPIIi - OipHEeIe KYHHEH
HeMece TINTi caraTtTaH (KOpPEKTEHOSUTIH Typep)
Oipmeme afira geiiin  (epecextep  (pazaceiHOa
KBICTAUTBIH TYpJiep). JlepHOCiN caTBICBIHBIH KOPEKTiK
OaiinaHpIcTaphl ©TE amyaH TYpJi. KyIIbI3KypTTapIbIH
6aceM KO OCIMJIIKTEpAiH apTypii
OeuikTepiMeH KOpEKTEHE/Ii. Kynnapzkyprrap
OCIMIIIKTIH 0apJIbIK OOTIKTEPiH KOPEK PETIHIC KOJIaHa
anaznel. Kenteren Typisiep skamblpakTapMeH, Oipasbl
xemictepMmeH KopekteHei [1-8].

Byn xymeicta "Kemcait xemmepi" MY¥TII
Onrycrik-1bFeic KazakcTaHHBIH €peKIle
KOpFaaThIH TaOMFH ayMaFbIHAAFbl KAOBIPIIAKKAHATTH
(Lepidoptera)  ¢dayHacel  Typaiel  MaIiMETTEp
kenripimeni. Marepuanmapasr aBTopimap 2020-2021

JKBUTAPbI "Keicai kengepi"” MYTII
TEPPUTOPHUSACHIHAH KIHAIBI.

KaObipiakkaHaTThl KOHAIKTEP KellIeH1
(Lepidoptera) —  "Kemcait  xemmepi" MYTII

JKOHIIKTEPIHIH ayKbIMABI TONTApbIHBIH Oipi. byrinri

TaHAa KaHyapJap apacbIHIa OMBIPTKAJIBI
JKaHyapJIapAbIH OHOJPTYPIILIITI XKAKCHI 3ePTTENTEH, all
MapKTeri  KOHIIKTEPHiH  OHOOPTYPILIri  TOJBIK

aHBIKTaJIMaFaH, aran aiiTKaHIa, KaOBIpIIaKKaHATTHI
JKOHIIKTEP KETKUTIKTI 3epTTEIIMETeH.

3eprTey MaTepuaJAapbl MeH dicTepi

3epTTey  KYMBICTapbl MApK  ayMarbIHIaFbl
Kapabynak, Kek-XKaspik, Capsi-Haya, KaiibiHasl,
Tanger, Kypwmeri, Catbl caiimapei, 1-Kesmcaii xeui,
Catpl xone lllenek e3eHmgepi jkarayayiapblHIa
KYpPriziiai. 3epTrey OapbIChIHAA MaNanbiK (HayHUCTIK
OHTOMOJIOTHSUIBIK ~ MaTepuaiiapibl JKMHAY  YIIiH
TYMHYCKa MOTU(HUKANMSIAPEI 0ap AOCTYPil 9micTep
komanbuiabl  [9-10]. JKomumikrepai jxkuHay KesiHze
9HTOMOJIOTHSUIBIK CY3Tiliep, TYpJli Ty3akTap, jKacaHIbl
JKAPBIK KO3/epi )KoHE T. 0. KOJIJaHBULIBL

3eprTey HITH:KeJIePi :KIHe oJIapAbl TANAAY

3eprreyiep HoTmwkeciHae KaObIpiiakkaHaTTHI
KOHIIKTEPIIH (Lepidoptera) OHOQPTYpIILIIri
aHBIKTAJIIBI, Oyiap Kejiecli TYKbIMIAC OKUIaepi:
Kenkenninep  (Papilionidae), Ak  keOenekrep
(Pieridae), BapkpiT  KebOenekTep (Satyridae),
Humpamuarep (Nymphalidae), Kerinaip xebenextep
(Lycaenidae), XXyan6actsl kebenextep (Hesperiidae),
Tymceiktel  keOenektep  (Libytheidae),  LIbrabt
kebenekrep (Sesiidae), Ana kebenekrep (Zygaenidae),
CaycakkanatTtel kebenexrep (Pterophoridae), Myp
keOenekrep  (Geometridae), TyH  keOenekrepi
(Noctuidae). "Kemncait kennepi"MY TTI-narsr
9KOJIOTMSUIBIK, TIPIIUIIK MEKEHIEPiHIH alyaH TYPJILIri
ONMapAblH ~ TYPiHIH  OHMOSPTYPAUITIHIH  SKaJIIBI
TyciHAipMmeci 60bIn TabbUTaAsl. TOMEHIe aHbIKTaIFaH
TYpJep TypaJisl aKmapat OepijreH.

Keakenainep TykpiMaacel - Papilionidae

Kenkenni kebenextep OYKia onmemze, anThl
3ooreorpadusIIbIK aiiMakTa keH TapairaH. [llamamen
570 Typi Oap. TykpIMAac eKUIACPIHIH ACHE Meiepi
KeH IeKTe aybITKu bl OpTalia, YIKeH )KaHE oTe YIIKEH
KeOeJieKTep, acipece TPONMKaIbIK aiiMaKTap/a, TypJli-
TYCTI JKOHEe KaHaTThl epHekrepi Oap. Kenreren
TypaepaiH kanarrapel 50-130 mm. KanarrapbiHbig
mimiHl eTe amyaH Typni. KeOenekrep Tek KyHAI3ri
TIPIIUTIK eTefi, Kewbipeynepi TeK KyH IIyaKTHI aya-
paiterama  Oencenmi. KanmpmTel aiiMakTa KemTereH
TYpJep XbUIbIHA 1 peT, cupexk - 2 per ypmnak oepemi [ 1,
2,7,8,11, 12].

Parnassius apollo Linnaeus, 1758. Tayma
manFeIHABl aHrapiapaa 2200 m-re neiiiH, keOiHece
3000 m-re neiiin ke3xeceni. JKpuibiHa Oip per ypnak
Oepeni. Mmarocsl MaychbIM-KBIPKYHEKTE — YIIajbl.
Kypmenirynai  ecimuiktepain  ipi  ryizgepiHne
kezneceni. KebOenekrep TycTeH KeidiH —OenceHni
6omamel. Kopekrtik ecimaikrepi - Grassulaceae,
Asteraceae, Apiaceae, Rutaceae, Chenopodiaceae [7].

Papilio machaon Linnaeus, 1758. Kenx Tapanran
Typ. On OGapnblk sxepme kesmecemi. On  KakChl
JKBUTBIHFaH OMOTONTAp 1A TIPIIIIIIK €Te i, 9IeTTe KOPEeri
MIATHIPTYJII ©CIMAIKTEpl ©CETiH BUIFAIIBI Keplepae
6omaznsl. Lllengepaen Ouik Taymapra neiiHri op Typri
naHqmadTTap, COHBIH IIIiHIE MOICHH ayMakrapjaa
kesmecenmi.  Coyip-kapamaga — ymansl.  KopekTik
ecimmikrepi - Asteraceae, Apiaceae, Rutaceae,
Chenopodiaceae [13-15]. KybIpiuarsl KbICTalIbI.

Parnassius patricius Niepelt, 1911. On cupek
eciMaikTepi 6ap xoHe 2900-4200 M OHIKTIKTETi Tay
OekTepinAe Tipmimik eteni. Typ mekTeym xepiepae
KoHe cupek keszmecenmi. KeOenektep MaychIM-TaMbl3
aitmapprHma  ymaael.  KopekTik — ecimmikrepi -
Fumariaceae. Typ Kasakcranuery Ke3pur kiTaObIHA
"cupek Typ" perinzme eHrizinred [12].

AK ke6esiekTep TYKbiMIachl — Pieridae

Ak KkeOeJekTep - KYHII3ri KeOelaeKkTep, oierTe
KaHATTAPBIHBIH aK TYCl »KOHE OHJA Capbl, KbI3FBUIT
capbl XOHE Kapa TYCTI cypertepi 0oJazbl, AOHIEIeK
YIIOYPBIIITEl ANABIHFBI JKOHE IKYMBIPTKA MIiIIIH[I
apTKbI KaHaTtTapel 0ap. Kebenexrepaiy aeHe MeJiepi
opramia, CHpPeK - YJIKeH MeJjlepae, KenTereH
TYpJepaiH KaHaTTaphl 45-60 MM-1eH acraiinbl. [eneci
JKIHIIIKE. Kebenexrep KYH/II3 OenceHi.
Mameapxrukanga 150 typi 6exnrimi [13, 16, 17].

Anthocharis ~ cardamines  Linnaeus, 1758.
HlanFeiHgap, cupek  Oyransl  TOFalnap, ©3¢H
aHFapiaphl, 3000 M JeiiHTi OHMIKTIKTET1
HmIaTKaJAapJarkl  TYpJl IIenTeciHAl OeTkeisepue
ke3neceni. Coyip-mringe ainapsiaaa yiraasl. Kopekrik
ecimaikrepi - Cardamine, Turritis, Sisymbrium,
Brassica xoHe Oacka Brassicaceae. Kysipmarst
KpIcTaiisl [6, 8, 13, 16].

Aporia crataegi (Linnaeus, 1758). KebGenekrep
KybIpIIaKTaH MayChIM aWblHAA, ajl OHTYCTIKTE
MaMmbIpAa weiFagsl. KopekTik eciMaikTepi - Kapa epik,
aIMYpT, anMma, epik, JojaHa JksHe T.0. J[lama
6uoronTapsl OyramapmeH (Spiraca, Caragana), e3eH
aHFapyiapel MEH Taynapaarbl jka3bikra, 700-2500 M
OumikTikTe Ke3nmecedi. Mamplp—IIiige alnapeIHIa
ymaael. Kysipiiars! Keictaiiast [6-8].

Colias erate (Esper, 1805). Bapubik sxepie
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kesneceni. Kopekrik ecimmikrepi - Medicago,
Cazcaoana,  Trifolium,  Onobrychis,  Trigonella
(Fabaceae). JKbuba 2-3 per ypmnak Oepeni. Tayna
3300 M OMiKTiKKe JeHiHT1 TYpIi cTanMsuiapaa TIpIIiTiK
ereni. Coyip-kapama ainapbiHia ymazasl. Kysipmiak
HEH XKYIIBI3KYPTTaph! KeICTai el [6, 8, 13, 15].

Leptidea sinapis Linnaeus 1758. On optypii
HIATFBIHAAp/Aa, KeOiHece OyTajbl Keplieple, apaiac
OpMaHJapblH apachlHa, ©3¢H anFapyapsl MeH 2000 m
OMIKTIKTE maTKaigapAa Tipmiiik ereni. Coyip—TaMbI3
aitmaperana ymansl. JKeipiHa exi peT yprak Oeperi.
Kopekrik ecimmiktepi - Vicia, Astragalus, Lotus,
Medicago, Trifolium (Fabaceae) [11].

Pieris brassicae (Linnacus, 1758). Ken Tapasiran
TYp. Ocipece e3eH aHFapiapbl MeH Tay OeKTepiHJeri
HIaNFBIHIAp/a, COHali-aK Mo/IeHH JaHamadTTapaa 1a
kesnecemi. On tayra 2800 M OMIKTIKKE KeTepiiei,
keOeNeKTep CoyipieH KbIpKYHEKKe [eHiH yInassl.
Kempina 2-3 per ypmak Oepeni. Kynmbi3kypTrapsi
opTypi aiikemmrynaiepmer (Brassicaceae), conmaii-
ak pesemamer (Resedaceae) xopexrereni. Kysipmarst
KbIcTaiiasl [8, 11].

Pieris napi (Linnaeus, 1758). Key tapanran Typ.
O taynapaa 3000 M OmWiKTiKKe KeTepileai, op Typii
[IaNFBIHIApAa, ©3CH aHFapiapblHAA >KHi Ke3aeceni,
AHTPOIIOTEHIIK  JaHgmadTTapaa Jaa  Ke3Jaecei.
XKeuteia 2-3 per ypnak Oepeni. JKynnbl3KypTTaphl
optypmi aiikeiuryiaiiepmer (Brassicaceae), conmaii-
ak pesenamen (Resedaceae) xopexrenesi. Kysipimarsr
KbIcTaip! [2, 4, 7].

Pieris rapae (Linnaeus, 1756). Key tapanraH Typ.
O Tayra 3000 M OwWiKTiKKe KeTepinemdi, keOeiekrep
Coyip-KBIpKYHeK aimapeiaaa ymansl. JKeuteiHa 2-3 per
ypriak Oepeni. JKynae3KypTTaphl opTypi
ANKBIITYIAUIEpMEH (Brassicaceae), COHIali-aK
pesenamen (Resedaceae) kopekreHemi. Kybiprmarsr
KeIcTaimel [8, 11].

Pontia daplidice (Linnaeus, 1758). Omap TeHi3
neHreitinen 2400 MeTp OWIKTIKTEri UIATFBIHIAP/A,
©3€H aHFapiapblHa Tipuiiaik ereni. JKeiibHa 2-3 per
ypnak Oepeni. bipinmii OyblH keOenekTtepi cayipaeH
MaMbIpFa JeHiH, EKIHIIIICI - MIIIeeH TaMbI3Fa JACHiH,
YIIiHIIiCI - KBIPKYHEKTEH Ka3aHFa JeiiH ymaapl. YTy
Me3rili - MaMbIpaH TaMbI3fa gAediH. KopekTik
eciMmiktepi - Brassicaceae, Resedaceae xoHe
Fabaceae [6, 13]. X KXys1ne3KypTTaphl TONTAHEIT HEMeEce
JKeKe TIpmIiTiK ereai. KybIpImars! KbICTaiIb.

Pontia callidice Hubner, (1800). O3sennepaix
JKaWbplIIManapbIHa, Tay/blH OHTYCTIK Jana
oerketinepinme, 1200-4000 M OHIKTIKTEr )KOTAIAPIBIH
OOWBIMEH AaJIBIIIIIK Kerajjapaa TIPHIUTIK —eTemi.
MawmbIp-KbIpKYHeK aiimapblHaa yIaabl, SKbIIBIHA €Ki
per ypmak Oepemi. Kopekrik ecimmikTepi -
Brassicaceae, Resedaceae, Grassulaceae [6, 8].
Kysbipmarbl KeicTalbl.

Pontia chloridice (Hubner, [1813]). Bapiubik
Kepae, Oipak IIeKTeyni aiMakrapia Ke3Iecell.
Taymapna 400-2800 M OMiKTiKTeTi qana OeTKeepine
Tipmimik eremi. Coyip-TaMbl3 aiiapblHOa YIIAJBL
TeHi3 neHreitineH OMiKTIKKe OalIaHBICTHI KBUIBIHA O1p
HeMmece eki yprakraH Oepexi. Kopekrik ecimmaikrepi -
Brassicaceae. Kybipiarsr Kpictaiizsi [8, 13].

Zegris eupheme (Esper, [1804]). Anrapnap MeH

1800 M OwmikTikke neiiHTi Tay OeKTepiHmeri op Typii
Jaianel kepiepnae Tipmimik etemi.  Coyip—MambIp
aiimapeinna  ymanel.  Kopekrtik — ecimaikrepi -
Brassicaceae [8, 13, 15]. KysIpIiarsl KbICTalIbI.

BapkpITTBl  KOOesekTep  TYKbIMIACHI  —
Satyridae

bykin anemae Tapanran. Onemaik gpaynazna 2400-
re KyblK Typi Oap, Ilameapkrukama 350-re KyBIK.
JKanmak neHremex KaHaTTaphl Oap KilIKeHTai Hemece
oprama keOenekTep. Tyci HeTiziHEH KOHBIP, CYp,
CapFBIMI-KBI3FBUIT, aKIIBUI-CAPBI. AJIIBIHFBI KAHATTAPHI
YIIOYPHIMITH MIMIiHAL, JKaIIMaK, CHIPTKBI )KHET1 JeHeC,
QHAJIBJBI JKHUETI - TY3y. APTKBl KaHATTaphbl JOHTENIEK
CONaKMa, KeHJe TOJNKBIHIBI CBHIPTKBI JKOHE HIITeH

aHanpabpl  oKkuekrepi Oap. Kemreren Ttypnepaeri
KBIHBICTBIK ~ IuMopu3Mi  aicis Omap op  Typii
ouoronTapna, OWIK Taynbl ayJaHIaplaH JKOHE

apKTHKaJBIK aliMakrapaaH Oacrar, naja aliMakTapbl
MEH TYpJIi [IanFbIHaapra aeiin ke3meceni [6-8, 13].

Chazara enervata (Alpheraky, 1881). On
HeTi31HeH Kyprak xoHe 500-2900 M OHiKTIKTETi TayiIbl
JKepiepae TIPIIUTK eTeni. MaMBIp-TaMbI3 aiimapbiHaa
ymazel. Kopekrik ecimaikrepi - Poaceae [8, 12, 13].

Chazara briseis (Linnaeus, 1761). On Tay 6exrepi
MeH 100-mer 2700 ™M OMIKTIKKE MAEHIHTI TayJbl
OpMaH/apJblH IMIETTEpPiHJEe JKOHE aNaHKalIapbIlHIa
ke3neceni. JKputbiHa Oip per ypmak Oepemi. ¥ 1rybl
MayCHIMHBIH asfbIHaH Ka3aHHBIH OipiHIII KapThIChIHA
JeHiH Oaiikanabl. Kebenextep bac
6acteimen (Cephalaria) mern  capeikanyen (Cirsium)
OammBIpEIHAAPEIMEH KopekTeHemi [8, 12, 13].

Coenonympha pamphilus (Linnaeus, 1758).
Komimri jxoHe KeH TapamfaH Typ. OBpuOHOHT. Onn
opTypIti OmoTonTapaa Ke3aecei: op Typali aXFeIHAAP,
OpMaH >KHEKTepi, HIANFBIHIAP, KON JKUEKTEpi, ©3eH
xkaranapel koHe T.0. Epecex keOenekrepniH YITybl
MaMBbIp albIHBIH OPTAChIHAH KBIPKYHEKTIH OpTachIHA
neiin co3putazsl [8, 12].

Coenonympha mahometana Alpheraky, 1881.
Kebenekrep 1700-2500 M OWIKTIKTETi IIAJFBIHIBI
JKOHEe Jlaja aliMaKTapbIMEH, ©3eH aHFapJapbIMeH
yiazael. KynapI3kypTTapapiH KOPEKTiK 6CiMAIKTeEpi -
JIOH[I TaKbUAap. ¥1Iy Me3riti-MayceM-Tmiae [4, 7].

Hyponephele lupina (Costa, 1836). XKbuibiHa Gip
Hemece eki per ypmak Oepemi. 1700 M OwmikTikke
JeHiHTi Tay OOKTEepiHiH OYTaNbI JKepiepiHae TipIIlTik
ereni. MaMmpIp-KBIpKYHeK — aiflapblHIa — YIIajbl.
KopexTik ecimaikrepi - Poaceae [12].

Satyrus dryas (Scopoli, 1763). Taynapasig (1000-
1700 M) TemeHri xoHe opTa OenpeyiHmeri op TypJi
MaFBIHAAP/A TipIITiK eTeai. MayCchIMHBIH asfbIHAaH
TaMbI3ABIH, ~ asFblHAa  JediH  ymansl.  KopekTik
ecimikrepi - Poaceae, Cyperaceae [12].

Satyrus ferula (Fabricius, 1793). Tay ereri meH
tay Oekrtepinme 2500 M OWIKTiIKKe AEHiH Ke3Jecen.
KeOenexrep MaychM-IIIe aiinapblHAAa — YIIabI.
Kynapi3kypTTap AOHAI AaKbUIIapAa TIPIIUTIK eTeml
(Poaceae: Stipa, Festuca, Deschampsia) [12, 13].

Humdammaanap rykeivaacel - Nymphalidae

Humdanuarep tykeiMaacer 1mmamamern 6100
TYpAeH koHe 559 TybicTaH Typajawl. bykin omemue,
kebiHece TPONMMKTEe KeH TapanfaH. Humdamuarep
TYKBIMJIAChl ~ OKUINEPIHIH  HEri3ri  epekmenmiri —
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AIIBIHFBl OKYNl asSKTapBIHBIH KbICKa Oomybl. [leHe
MOJIIIepi opTaa )XKoHe YJIKeH kobenekrep. TyKpMIac
OKUIIEPIHIH KaHATTApbIHBIH Y3BIHIBIFEL 25-180 MM,
kermiirinae 50-80 M. By TykpiMnac kebenekrepi
KaHATTapbIHBIH TYPJl TYCIMEH >KOHE ©pHEKTepiMeH
epekieneHe . KanaTrapapIH acThIHFBI XKarbl keOiHece
KOpFaHBIII TYCKE He, Kele KypFraK >KalblpakTap MeH
Oacka nma Kyprak ©CIMIIK KaJJbIKTapblHA YKCaWIbI.
Bapneik HUMbanuarep rynai eciMaikrepae OeiceHmi
kesnmeceni. KebOinmece Oys TypiepAiH aTajBIKTaphI
BUIFANABI KYM MEH ca3[bpl TONBIPAKTapAa, Cy
JKaFachlHAA, IIANIIBIKTHl  JKEpJIepre O KWHaIabl.
Humbamuarepniy kemTereH Typiiepi ©3 YpHaKTaphl
YIIIH KOPEKTIK OCIMAIKTepJl i37ey Ke3iHIe KOHBIC
aynmapyra Oeiiim [8, 18].

Argynnis adippe (Denis et Schiffermuller, 1775).
Typ xbubiHa Oip per ypmnak Oepeni. Epecek
KoOeNIeKTep MaMbIp albIHBIH COHBIHAH KBIPKYHEKTiH
OaceiHa peiiin ymansl. Oy opTypil IIanFbIHIApAa,
COHBIH ImmHAe cyOanpmiik mamrbiHmapaa 3000 m
OmikTiKKe NeiiH Tipmrimik eteni. Kebemekrep MaycsiM-
TaMbl3 aiapeiHAa ymanasl. JKyIael3KypTTap 9pTYpii
meriprynnep (Violaceae) TypiepiMeH KopekTerei [0,
12].

Argynnis pandora ([Denis et Schiffermuller],
1775). 1llanreinaapaa, opMaH KHCKTEpiHIE, Aajana,
HIanFbIHIApAa,  ©3€H  JKarajaylapblHaa,  KOJ
xkuekrepinne, tay oexrepinae 3000-4500 m OuikTiKKe
Jedin Tipiiiik eteni [6]. KoHbic aymapaThin qapanapbi
ke0iHece  aHTpPONOreHAiKk Ouworomrap MeH ipi
©3CHACPIIH alKanTapblMeH IIeKTenedi. Mamblp-
KBIPKYHeK aitmapsiana ymans!. JKputslHa €Ki peT yprak
6epeni. Kopekrik ecimaiktepi - Violaceae [6, 12]
TypJiepi.

Melitaea minerva Staudinger, 1881. 1000-3000 m
OWIKTIKTErl Tay INAaTKaJINaphIHIA  BUIFAIIAHFAH
NIAAFBIHAApAA  TIpHIUik — eremi.  MaMbIp-TaMbI3
aitnapsinna yiaapl. JKbUibiHa exi peT yprak oepexni [4].

Nymphalis urticae (Linnaeus, 1758). lllenaepaen
backa Oykin aymakra keszecedi. Haypbi3-kaszaH
afimapeiaga yinaasl. Kopekrik ecimaikrepi - Urticaceae
[18]. Epecex xebenex kpicTainsl. On casbakrapna,
MIaNFBIHApAa,  OPMaHAAPJBIH  HIETIHIE  XKOHE
aHFapiapla ¥aHa eMec, Tayiapjga Ja Ke3jaeceli.
JKemeraa 2-3 per ypnak 6epeni. Kextemae sxyMbIpTKa
CaJIATBIH KOOENeKTep KpICTai b [4].

Polygonia interposita (Staudinger, 1881). Tay
Oexrepi MeH 2500 M nmelfiHri OWIKTIKTE MIaTKajmapnaa
Tipuinik ereni. Haypei3-kazaH aiinapeinia  yiajsl.
XbuibiHa exi pet ypnak Oepeni. Kopekrik ecimuaikrepi
Oenrici3. KebenekTiH epecek napachl KbicTais [4].

Vanessa cardui (Linnaeus, 1758). Illenxepaen
Taylapfa JCWiHri opTypili ambIK JaHamadTrapaa
Tipmimik ereni. Haypei3-kazaH aiinapeiHia yImajsl.
KbuteiHa exi per ypnak 6epeni. Kopekrik ecimuikrepi
- Asteraceae; Urticaceae; Plantaginaceae; Poaceae;
Polygonaceae; Rosaceae; Fabaceae; Lamiaceae;
Rosaceae; Rhamnaceae [2]. Kopekrik eciMmmikrepi
i371eT1 KoHBbIC aynapassl [18].

Keriaaip xeoesnexrep - Lycaenidae

Onemaik paynana 5200 - neH actam Typi MeH 416
TybICBI 0ap, oyap HETi3iHEH TPONHKTE TapalFaH,
onapabiH  450-500-re  kybirbl  CONTYCTIK KapThl

mapJIeH KOHBIp)Kaid aiimMarbiama. Kebenekrep omerte
KIIIKeHTal, JXbIHBICTHIK TUMOPGHU3MI alKbIH, ocipece
KaHAaTTapblHBIH ~ TYCIHAE -  aTalbIKTapbl  allbIK
TyctepMeH  OosraH.  TyYKbIMAAcTbIH  KemTereH
TypJiepiHiH KaHatTtapbl 20-40 mm. KanaTtTaps! xanmax.
Keringip xeOenexTepaiH KYIIbI3KYPTTAphl €CEKKYPT
TOpi3/i, KbICKA, TOMEHI'1 JKaFbl JKaJINaK, apKachl KaTTh
JeHec OkoHe Oackl ere KimkeHTa. Onapabig
YWBHABFE 15-20 MM-geH acmaiinel. Omap oprypuri
aramrTap MeH Oyramapna, KapaKyMBIK IIONTECiH
eciMIiKTepiHAe HeMmece OypIIaK IJaKbUIIapbIHIA
Tiprmimik eremi [19-21].

Agriades pheretiades (Eversmann, 1843). Buik
Taynsl wanreiHgapaa (2500-3500 m) Tipuritik erei.
inge-tampl3  aimapeinga — ymansl.  KopekTik
ecimzaikrepi - Primulaceae Typaepi [19].

Aricia allous (Hiibner, 1819). ¥ury wme3rimi
MayChIMHBIH 0achl MEH TaMBI3JbIH OachlHa CoWKec
kenexi. Tipmijmik eTy opTacel - BUIFIABI TYPJ
menTeciHal manrerHAap (1400-3300 M), opman
xkuekTepi. KYIIBIBKYPTTHIH KOPEKTIK eciMmiKTepi -
optypm kaszramak Geranium (Geraniaceae) TypJepi.
MaycbiM-TaMbI3 aiinapbeiaa ymazasl [19].

Callophrys rubi (Linnaeus, 1758). Ilonudar.
Kemeraa 6ip per ypmak Oepemi. ¥mry wmep3imi -
COYIp/iH YIIIHIIN OHKYHJIMIHEH MayChIMHBIH OachiHA
neiiin 6onanpl. Epecekrep HeriziHeH OyTanap MeH xkac
aranTapsiH OyTanapeiHiaa 0omaasl, Oipak KOPEKTEHY
YLIIH YHeMi rynaepre 0apaasl. Mupmekodui. ©O3eHnep
MeH OyJIaKkTapAblH JKalblIManapbl, LIATKAIAAPIbIH
2000 M neifiHTi TOMeHTI OeiriHgeri gana OeTkernepi
OyTtamapMeH >KaObUIFaH >Keplieple TIpIIUIK eTeml.
Coyipain opracblHaH MayCBHIMHBIH OpTachlHa ICHiH
ymazael. Kopekrik ecimaikrepi - Rosaceae, Fabaceae,
Elaeagnaceae [19].

Celastrina argiolus (Linnaeus, 1758). ¥y
ME3riJi - Cayip-TamblI3 ailniapbl. KybIpiiarsl KbICTai Ibl.
ATasnpIKTap aHaJbIKTapFa KaparaHaa Killpek, KoK
Tycke  OOsjIFaH,  aHaJbIKTapJa  KaHATTapbIHbIH
nieKapachl KOHBIP JKUEKNEeH epekiieneHeni. JKpuibiHa
eKi per ypmak Oepemi. ¥y MEKEHI — IIaJFbIHIAP,
aylaHKainap, opmas mrerrepi [19].

Everes argiades (Pallas, 1771). Taynapaa apanac
opmaH Oenneyinge (1800 m), penpedTiH TOMEeHICYiHE
OalJTaHBICTHI OPTYPII MIATFBIHIBI XKEpIIepae TipIILTiK
ereni. YOIy MesTisli MaMmbIp-MayChIM JKOHE IIijjie-
KBIpKYHeK aitmapbl. JKeIplHA €Ki peT ypmak Oepeni.
Kopexrik ecimaikrepi - Fabaceae [19].

Plebejus pylaon (Fischer-Waldheim, 1832).
XKobuibiHa Oip per yprak Oepezi. VIMaroHblH yinyst
MaMBIp-MayChIM aiinapbeiaaa eteni. KebGenekrep rymui
OCIMIIKTEepMEH KOpEKTeHE[i, ocipece TacmamenTep
MEH KOHBIIIKaNIap/a xui ke3aeceni [19].

Polyommatus icarus (Rottemburg, 1775). On
O0apiblK  JKepie  Ke3lmecelni. OPTYpNi  THITETi
IaNFBIHIApAsl MekeHaehmi. On Taymapma 2000 M
OMIKTIKKe JIeiiH KeTepineni. DBpuOnoHT. XKpiubiHa 2-3
per ypnak Oepexi. KyinbI3KypThl, CHPEK KyBIPIIAFrbl
KplcTaipl. Kebenekrep MaMbIp-KbIpKYHEK ailyiapbiaia

ymansl.  OKynasl3KypTTap — ImemTeciHai  Oypriak
TYKpIMIIAc eciMiaikTepiMern Kopekteneni (Fabaceae)
[19].

Superflua  acaudata  (Staudunger,  1901).



International independent scientific journal Ne34/2021

TaynapneiH TeMmeHri Oenpaeyingeri Rosa, Spiraea,
Caragana, Atraphaxis ecetin Oerkeitnepi men 1000-
1800 M Oaypaiapeinaa Tipuiik ereni. Mambip-
MaychIM ainapblHIa ymaael. KopekTik ecimaikrepi -
Fabaceae [19].

Thersamonolycaena  splendens
1881). 1500-3200 ™ OuikTikTeri opTYpai Tay
MIaNFBIHAapeIHAa  Tipmimik  eremi.  Tipminmik ety
opTachiHa OaiNaHBICTHI MayCBIM-TaMbI3 ailapbIHIa
ymazel. Kopekrik ecimmikrepi - Polygonaceae [19].

KyanbOacTtbl kelejieKTep TYKbIMJAChl -
Hesperiidae

Byxin omemae tapanraH, onemuik daynanga 4100-
JieH actaM Typi MeH 570 Tysichl Oenrini. [Iene memmiepi
keOiHece KillIKeHTal aHe opTalla, KaHaTTaphl 7 CM -
re JeiiH, oJapiblH KyaH 0ackl MCH JieHeci Oap, Oy
TYKBIMJACTBIH aTayblHIa KepceriireH. JKyaHOacTb
koOeNeKTepIiH KaHAaTTapbl CajbICTBIPMaibl TYPIE
KbIcka. Tycl HeriziHeH Kapa HeMece akKIIbLI-Caphl,
KOIITETCH TPOIMKAIBIK TYPJIEP 6TE alIbIK TYCTi OOITyBI
MYMKiH. Bacrsl eTe Jkamak, KeJIIeHeH oIIeMi OOMITBIK
eJIeMHeH YikeH. Ke3zepi ynkeH, almak opHajlacKaH,
»anaHail. JKbIHBICTBIK JTUMOPGH3M TyTacTail anraHna
onci3  kepiHenmi, KeoOiHece aHAIBIKTHIH ATaJBIKKA
KaparaHma YJIKeH eKeHmiri Oaiikamamer. JKyaH
JICHECIMEH CaNBICTHIPFaHAa KaHaTTapbl KilIKeHTa,
JIOHEC CBHIPTKBI JKUETi 0ap. AJJBIHFBI KaHATHI 9JICTTE
KIHIIIKE, Y3apThUIFaH, YIIKip yuisl 6ap [1, 2].

Libythea celtis (Laicharting, 1782). Opmerre,
MIHACTTI TypHe TaynaraH aramrrapiasl 0ap (Celtis) Tay
Oektepi MeH Taymapma 2000 M OwmikTikke IeiiHTi
apajac  OpMaHIapAa,  ©3¢H  aHFapJIapbIHAAFbI
opMaHIapaa TIPHINK eTemi. MaychIM-KBIpKYHeK
aitmaperana ymanel. KopekTik eciMaikTepi - TaymaraH
(Celtis caucasica) sxone Poliurus [11]. Epecek napacbt
KBICTaNbI.

HIninbl K6OeaeKTep TYKbIMAACHI — Sesiidae

Onemue 152 tybic xoHe 1384 Ttypi Oenrini.
KeOenekrep KilIKeHTal, CHpPEK opTalia MeJIIep/e,
kanatel 10-50 wmm. JleHeci mamaibl JKyaHzay.
Kanarrapsl kiHilike, keOiHece MeJIip. ASKTapbl
Y3bIH, YJIKEH ThIpHaKTapsl 0ap. EH ToH Oeunri - kaHaTTap
OeTki Kem OeliriHme KaOBIPIIAKTAPBIHBIH OOIMayHI.
Ocplran OaiIaHBICTHI KONTETEH IIBIHBI KeOeleKTep
JKapFaKKaHaTTbUlapra  yKcaiael  (YJIKEH  IIBIHBI
keOenekrep apamapra ykcac). Omap omerTe KYHI3
ymaasl. JKyMbIpTKalapelH KaOBIKTBIH JKapbIKTapbIHA
HeMece OCIMIIKTEp/IiH KaOBIFBIHBIH AacThIHA Callafpl.
JKynaei3kypTTapsl xKanaHam (Ycak KbUIIIBIKTaphl 6ap),
aK HeMece CapfbIlll TYCTI, aramrap MeH OyTanap/biH
OyrakTapsl MeH cabaKTapblHIA, CHpPEK MIeNTi
eciMIOikTepAiH cabakTapsl MEH TaMBIpJapbIHA
TIpUIUTIK €Teqi; AaMmybl OMBOJBTHHAI. KyHmi3 yrmasr
[22-24].

Synanthedon vespiformis (Linnaeus, 1761). Byn
TYPAIH KYJIIBI3KYPTTApBI eMeH aralsIMeH
KopekTeHeni. Kebenek KyHII3 MaMbIpJaH IIiijere
neiin yimansl. OpMmaH 3usiHKecTepi [22-24].

Pyropteron triannuliforme  (Freyer, 1843).
Epecektepi MaychlM MeH IIijje aljapblHAa YINAJbl.
Hepnocinmepi  kpIMbI3ABIK  (Rumex), conpmaii-ak
kKasramak (Geranium) TYpJIepiHIH  TaMBIpBIMEH
KopekTeHeni [22-24].

(Staudinger,

Ana kebesieKTep TYKbIMaackl — Zygaenidae

TykpIMIac Typaepi OapibIK 300reorpadusuIbIK
alimakrapna keH TapanraH. Kasipri yakeitta 1000-ra
KybIK Typi Oenrimi. Kimkentaii Hemece oprama
KeOeJieKTep, KaHATTapblHBIH Y3BIHABIFBL 16-38 MM.

[NaneapKTHUKAaJIBIK TYpIAEPIiH AJIIBIHFbI
KaHATTAPBIHAAFbl YJIKCH JaKTap KOK HEMECe KachUl
MeTal TyCTi Ooaabl. Epecex Japanapbl
Ma3achI3JaHFaH Ke3[e, KO3IHIH MKl MIeTi MeEH

TYMCHIFBIHBIH TYOiHEH CYHBIKTBHIK HeMmece Ko0ik
merFapanel.  Omap  HeTi3iHEH KYHII3TT  yakKeITTa
Oencenni, TyHme OipHeme Typi »XacaHABI KapbIK
Ke3JepiHe YINBIN KeJlemi. TYMCBHIKTaphl TaMbIFaH
TYpJiep KyH IOyakThl aya-pailblHoa TYJAEHETiH
ecimMjikTepre »ammai knHanaasl. THIHBIITHIK Kyiine
KaHaTTaphl MATHIP TOPi3Al xKuHamamsl [25].

Zygaena purpuralis Brunnich, 1763. Byn typain
KeOeneKTepl KYHII3 YIIAAbl, KYH COYJIECIH KaKChI
Kepe/i, MayChIMHAH IIiJJi¢ albIHBIH OachlHA JACHiH
ke3geceni. JKYIOBIBKYPTTapbl TaMbl3ZaH MaMbIpra
neitin ke3gecemi. KOpekTik ecimuikrepi - Tacmeln
HeMece jkediprmen [25].

CaycakkaHaTThl Ke0ejleKTep TYKbIMIACBI —
Pterophoridae

CaycaKkKaHaTTBI Ko0eJIeKTep - BIMBIPT
kebOenekTepi [26], omap ©Oacka KeOeJeKTepaAcH
opKalllaH ajlnak KaHaTTapblMeH epekiueneHeni. JKep
LWIAPBIHBIH ~ OapiblK ~ JAEpIiK  300reorpadusIIbiK
alimakrapbIiHAa Tapanrad. Tykpimpacta mamaMeH 90
Tybicka kartaThiH 1200 Typi Oenrimi. Typnepnig

KONIITri  amblK  OJKepiepAe  TIPHIUNK — eTenl.
KaHaTrapelHBIH ~ Y3BIHABIFEI 45 MM-Te  [eifiH.
[Nameapkrukanslk aiimakra 300 TYypi TapairaH.
KebOenexTepmiH [eHe MeoJIIEpi opTama >KOoHE

CaJIBICTBIPMATBl TYPHAE KillKeHTal, Y3bIHABIFEI 10-40
MM skeTeni. JKiHiIIke KaHAaTTapel CYp HeMece KOHBIP

TYCTI, TBHIHBIIUTHIK KYHiHIE KaHATTapbl JCHere
KOJJICHEHIHeH Tik OypswlliTa ycranmaasl, JeHeci
XKIHIIIKe, asKTapbl Y3bIH. AJJIBIHFBI KaHaT €Ki

KaJakiiara, aj apTKbl KaHATHI YIII KaJlakiara OemiHe 1,
OChIFaH OailyaHbICThl OJlap Oec caycakThlH OelHeciH
kepcete/i. CaycakKaHATThIIAPBIHBIH KOTI O6JIIri alibiK
xkepiepnae Tipmiunik ereni. KaraH opmaH TypriepiHig
caHbl a3. OpOip AepNiK TYPHAIH >KYIIBI3KYPTTaphl
LIAFBIHAAPAA, OpMaH  alaHKailmapblHAa  JKOHE
KUEKTEpiHIe ©CeTiH MIeNTEeCiHIl  eciMAiKTepIe
ngamuzpl. CaycakKaHATTBIIAP JKBUIBI ME3TLIAC YIIaIbI,
Oipax op TYPIiH €3 YTy YaKbITH Oap [26].

Emmelina monodactyla (Linnaeus, 1758).
KeOenekTep MaMbIpIIblH asfbIHAH KbIPKYHEKKE JeiiH
€Ki KMBUIBICATBIH YprHakTap KeseHiHae ymajasl. Omap

KYIIIBI3KYPTTApABIH  KOPEKTIK OCIMIIKTEepi eceTiH
KeNTereH kepiepire kesgecenmi. JKyime3KypTrap
mieipMaybIKryine (Ipomoea), anaboraza

(Chenopodium)  xoue (Chenopodium
quinoa) ke3zmeceni [26].

Pterophorus pentadactyla Linnaeus, 1758. ¥ury
Mep3iMi  MayChIM-IIIJIe aiapblHa KeJemi, Keinue
KbIpKYHEKTe KailTanaHaasl. AJJIBIHFBI KaHATBIHBIH
Y3bIHABIFBI 12-14 MM, Y3bIHIBIFBI — 36 MM, alllbIK aK
Tycti. bByn typai Oumik Taynel manFsIHAApHa,
eTicTiKTepZe >KoHE OakTapaa Kes3mecTipyre Ooambl
[26].

KBHHOaJa



International independent scientific journal Ne34/2021

10

Myp ke6enexTep TyKpiMaacsl — Geometridae

Myp keOenekTep - KaOBIpIIaKKaHATTHUTIAPABIH
yJikeH ToObI1. 23000-HaH actam Typi sxoHe 2000 TyBICHI
O6ap. Kimkenraii Hemece opramia MeJmeperi
keOenektep. KaHaTTapbelHBIH oOpTaiia  Y3bIHABIFBI
ramMameH 9,5-ten 51 mm-re aeiiin. Kenreren typiepae
mamamen 30 M. JleHeci KIiHIIIKe >KOHE CHIMOATTHI.
Koraprel KaHaTTaphl YHIOYPBIMITHI, OIETTE MKAJIaK.
Keonreren OKIIIepaiH apTKBI KaHaTTapHl
JIOHTETICKTCHII, KYPCAFbIHBIH YIIBIHA JKETeNi Hemece
omaH acelm  Typanmel.  KemrereH — Typrepnig
AHANBIKTAPBIHBIH ~ KBICKAPTBUIFaH KaHATTapel Oap,
Keline KaHaTchI3. KenTereH Typiepai KaHaTTapbIHBIH
TYCI %H1i KyOBbIJIMaIbl, arail KaOBbIFBIHBIH TETIC JKepiHe
OTBIPHIN XachlpblHaAbl. Kebenekrep kebOiHece TyHIe
yiasel, 6ipak Keioip Typiiepi KyHIi3, acipece OyiTThI
aya-paiipiHia ymansl.  KybIpriakrapsl — KbICTaipbl.
KeOenexTep KybIpIIakraH MIBIKKAHHAH KEHWIiH >KOHE

JKYNTacKaHFa neuin HETi31HEH TYJACPIiH
OamubIpeIHAAPEIMEH KOpekTeHeni. KemTeren wmyp
KeOeJIeKTepaiH KYITBI3KYPTTAPHI opTypri
IapyaIIbLIBIK eciMIiKTepMeH KOpeKTeHe i,

opMaHzapra, Oakrapra jkoHe T.0. 3WsSH Kenripeni [26-
30].

Idaea aureolaria (Denis & Schiffermuller, 1775).
OpMaHpabl-Janansl  JKOHE — Jajanel  aliMakrapra
ke3neceni. KeOenexkTep MaMblp ailbIHBIH OpTachIHAaH
nrgae  aWblHBIH OachlHa JediH  ymanel.  KyHmis
Oencenni. XKynapI3kypTTapbl KOHBIP TYCTi. ©Op TYpii
IIONTECIH OCiMIiKTepae qaMu bl [26-29].

Minoa murinata (Scopoli, 1763). KeGinece Taybl
JKoHe Teberi xkeprepae ke3aeceni. Kebenekrep xyHmi3
Iie, TYHIIE Je — Cy TaCKbIHBI, BUIFAJIBI MIAJFEIHIAP, CY
KOMayapsl MEH Tay IIAJFBIHAAPHI OOMBIMEH YIIaibl.
Kopekrik ecimaikrepi - cyrrireH. JKyMbIpTKamapsl
KbICTaiiipl. MaMbBIpIsIH asFbIHAH IIJIIE AWBIHBIH

COHbIHA Jeiin ymanpl. Kelime KpIpKyWeK albIHBIH
COHBIHA JIeHiH YIIATBIH eKiHIIN yprarsiH Oepemi [28,
29].

Scopula ornata (Scopoli, 1763). Epecek kebenex
MaMmbIplaH  MaycblMFa JIefiH JKoHE  WIjIie/ieH
KbIpKYHEKKe  JIeiH  eKiHIII  peT  Ke3Jecesi.
Kynnp3kypTTap MbIHa ©CIMJIIKTEPMEH KOPEKTEHEM:
mbirkanbipak (Achillea), sxan6ei3 (Mentha), sxymapryn
(Origanum), KBIMBI3IBIK (Rumex), 0akbaK
(Taraxacum), rtacmienn (Thymus) »xoHe OejeHeIION
(Veronica) [29, 30].

Tyn ke6eaextepi TykbiMaackl — Noctuidae

TyH xebOenmekrepi - KaObIpITaKKaHATTHUIAPIBIH
YJIKeH TOOBI. OneMIik gayHana mamamer 1089 Tybic
xoHe 11772 Typ Oap. Onap Oykin omemue, Gapibik
TaOury aiiMakrapna — ApKTHKa Inejjuepi MeH
TyHJApagaH Oacram Kyprak IIeJep MeH Tayjapra
nedin kesmecenmi. KeOenekrepaiH paeHe Medmepi
Heri3iHeH oprama. KaHaTTapblHBIH Y3BIHABIFBI OpTa
ecemmmeH 25-45 wmM, eH kimici-8-10 mm. Tyw
KOOCTICKTePiHIH TIPIIUTIK aiHANBIMBI aWTapIiIBIKTA
epekmeneHeni. Jlamy ke3iHme KYIABIBKYpTTap 4-5
TyleyoeH etemi jkoHe V—VI gaMmy caTpIChIHAA
6omazsl. bip yprarsr 6ap Typiep 6ackM. OpTYpIIi Jamy
CaTBICHIH/IA KBICTAIb], KoOiHece KybIpPIIAK, dKYMBIPTKA
JKOHE OpTa JKOHE JKOFapFhl JaMy CaTbICHIHIAFbI
KYJIIBIBKYPTTaphl KbICTaWIbl, KeH TYpJIEpIiH epecek
Japanapsl Keictaiasr [31, 32].

Euclidia glyphica (Linnaeus, 1758). KyH 1ryakrs
JKBUTBI OETKeiIep/ie, 6CIMIIK KAMBUIFBICHI 0ap CHPEK
LIAIFBIHAAPAA, OPMaH aJlaHKaWIapbel MEH )XHEKTepiHae
Tipmimik erexi. KopekTik eciMmikTepi - >KOHBIIIKA,
Oene, ymkynak skoHe 1.6. [31, 32].

Temenne 1-kectene 3epTTeNreH ayMmakTapia
TaOBUTFaH TYpJIEp KOPCETUITeH XKHE OChl MaTepHallFa
Tajjay *KacajFaH.

1-xecte

"Keuicaii kesaepi' MYTII Kaosipmakkanarrouiap (Lepidoptera) TypJaepi

TyxpIMz1ac

Typ

Typ cansbl %

Papilionidae

Parnassius apollo Linnaeus, 1758

Papilio machaon Linnaeus, 1758

Parnassius patricius Niepelt, 1911

3

Pieridae

Anthocharis cardamines Linnaeus, 1758

Aporia crataegi (Linnaeus, 1758)

Colias erate (Esper, 1805)

Leptidea sinapis Linnaeus 1758

Pieris brassicae (Linnaeus, 1758)

Pieris napi (Linnaeus, 1758)

Pieris rapae (Linnaeus, 1756)

Pontia daplidice (Linnaeus, 1758)

Pontia callidice (Hubner, 1800)

Pontia chloridice (Hubner, [1813])

Zegris eupheme (Esper, [1804])

11

25

Satyridae

Chazara enervata (Alpheraky, 1881)

14

Chazara briseis (Linnaeus, 1761)

Coenonympha pamphilus (Linnaeus, 1758)

Coenonympha mahometana Alpheraky, 1881

Hyponephele lupina (Costa, 1836)

Satyrus dryas (Scopuli, 1763)

Satyrus ferula (Fabricius, 1793)
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Agrynnis adippe (Denis et Schiffermuller, 1775)
Agrynnis pandora ([Denis et Schiffermuller],1775)
Melitaea minerva Staudinger, 1881

Nymphalis urticae (Linnaeus, 1758)

Polygonia interposita (Staudinger, 1881)

Vanessa cardui (Linnaeus, 1758)

Agriades pheretiades (Eversmann, 1843)

Aricia allous (Hiibner, 1819)

Callophrys rubi (Linnaeus, 1758)

Celastrina argiolus (Linnaeus, 1758)

Everes argiades (Pallas, 1771) 9 19
Plebejus pylaon (Fischer-Waldheim, 1832)
Polyommatus icarus (Rottemburg, 1775)
Superflua acaudata (Staudunger, 1901)
Thersamonolycana splendens (Staudinger, 1881)
Hesperia comma (Linnaeus, 1758)

Pyrgus malvae (Linnaeus, 1758)

Libythea celtis (Laicharting, 1782)

Nymphalidae

Lycaenidae

Hesperiidae
Libytheidae

Synanthedon vespiformis (Linnaeus, 1761)

Sesiidae

Pyropteron triannuliforme (Freyer, 1843)

Zygaenidae

Zygaena purpuralis Brunnich, 1763

Emmelina monodactyla (Linnaeus, 1758)

N (] N (PN
B INBIN

Pterophoridae

Pterophorus pentadactyla Linnaeus, 1758

Idaea aureolaria (Denis & Schiffermuller, 1775)

Geometridae Minoa murinata (Scopoli)

Scopula ornata (Scopoli, 1763)

Noctuidae

Euclidia glyphica (Linnaeus, 1758)

1 2

BbapablFbl:

48 100

KopbITbIHABI

"Kesncaii kennepi" MY¥TII aymarbiama 2020-2021
JKBUIZIAPBI  JKYPTi3UIreH 3epTTeysiep HOTHXKECiHe
KaObIpIIaKKaHATThLIAPAbIH (Lepidoptera) 12
TYKBIMIACHIHBIH 48 TYpi aHBIKTAJIbI, OJAPABIH IIIiH/IE
Kenkenminep TYKbIM/IaCbIHAH (Papilionidae)
Parnassius patricius Niepelt, 1911 — [lampuyui
kebenezi KazakcranubrH Kp13p01 kiTaObrHa "cupek Typ"
petiHae eHrizinreH. TypriepaiH caHbl OOHBIHIIA OACHIM
TykbiMaactap Pieridae — 11 Typ (25%), Lycaenidae — 9
TYp (19%), Satyridae — 7 Typ (14%), Nymphalidae — 6
TYp (12%), an Papilionidae, Geometridae - 3 Typaex
(6%), xanran 6 TyKeIMaacTaH 1-2 TypaeH (2-4%) raHa
oedrii.

Mynaesiep KaKTBIFBICHI

Bapineik aBTOpIap MaKalaHBIH Ma3MYHBIH OKBIII,
TaHBICKAH YKoHE MY/IeJiep KaKTHIFBICHI JKOK.

AJIFBIC €03

ABTOpiap  KaOBIpIIAKKAHATTBUIADIBIH  TYP
KypaMblH aHBIKTay/larbl KeMeri yIIiH Ouojorus
FBUIBIMAAPBIHBIH KaHAUAATHI, SHTOMOJIor MamaH A.b.
JKnaHkora yIIKeH anFbICHIH OLTIipei.

MakanaHbl Kap:KbLUIBIK K0J/1ay Ke3i. Feutsivuy,
FBUIBIMU-TEXHUKAIBIK ~ OarjapiiaMa  TaKbIPBIOBIHBIH
ataysl  BR10965224  «Kanyapmap  KOPBIHBIH
TeHETUKANBIK OpTYPHiIirin cakray yoriH ConTycTik
Tanrp-1llanpmarel kaHyapiap oNEeMiHIH KaJacTpBIH
azipaey».
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LITHOLOGICAL AND STRATIGRAPHIC COMPLEXES AND FORECASTING OF DEEP-SEATED
OIL AND GAS FIELDS O. CHILOV OF THE ABSHERON ARCHIPELAGO

Babaeva M.
16 Azerbaijan State University of Oil and Industry

JUTOJOTI'O-CTPATUTPAONYECKUX KOMIIJIEKCOB 1 IPOI'HO3UPOBAHUE
I''IYBOKO3AJIETAIOIIUX HE®TEI'A30BbIX MECTOPOXKJAEHHUSA O. YNJIOB
ABHIEPOHCKOTI'O APXHUITEJIAT A

Bab6aesa M.T.

Asepbatioscanckuil I ocyoapcmeenmbiii
Yuueepcumem Hegpmu u Ilpomviuinennocmu

Aodpec: Asepbationcan, baxy, A31010, np.A3adnwie, 20

Abstract

In connection with the study of the prospects for oil and gas deep-sedimenting deposits, geological prospect-
ing and geophysical work has been carried out in Azerbaijan in recent years. In the article, various geological,
geophysical and physical aspects were investigated, which influenced the reservoir potential of oil, gas and gas
condensate fields in the area.

Accordingly, a table was compiled reflecting the reservoir characteristics of the field. The table also defined
the minimum, maximum and average limits of the physical properties of rocks. The dependence of reservoir prop-
erties on the depth and their dependence on other physical factors is considered.

Annomauyusn:

B cea3u ¢ usydeHuem nepcnexkmue Hegbmeea30HO0H00mu 2ﬂy60k3aﬂeeai0mux OMJI0iCeH ULl 8 NOCNEOHUE 200bl
6 Aszepbatioxncane 6 3HAUUMENLHOM 00beMe NPOSOOUNUCH 2e0]I020-NOUCKOsble U 2eodusuieckue pabomol. B
cmamove pasiudHole 2@0]1020-2604)1431411607046 u gbu3uqec1<ue acnexmol OblU ucwzedoeanbz, Komopbsle 6usliu Ha
KOJLIeKMOPHBLU NOMEHYUAL HEQMSHBIX, 2A308bIX U 2A30KOHOCHCAMHBIX MECTNOPONCOCHUU 8 OAHHOM PalioHe.

COOI’I’I@@W[CW!S@HHO, Oviia  cocmasnena ma6ﬂuua, ompaostcarowas KoOJIEKIMOpCKUue xapaxkmepucmuku
mecmopodicoenus. Tax sice 6 mabauye OvLiu onpedeneHvl MUHUMALbHbIE, MAKCUMATbHbIE U CPeOHUe npedeivl (hu-
3UYECKUX CEOUCME nopod. PaCCMompeHa 3A6UCUMOCMb KOJLZIEKMOPCKUX ceolicme om 2]ly6qul 3anecaHus u 3a6u-

CUMOCTb UX OM Opy2ux QU3UYeCKUx Gaxmopos.

Keywords: petrophysics, density, ultrasonic wave propagation, porosity, well, rocks, depth, oil, gas, reser-

voir, criteria, carbonate content, deflection, geophysics.

Knruesvte cnoea: nempogusuxa, niomuocms, pacnpocmpaHerue yibmpas3eyKosblx G01H, HOPUCHOCHID,
CKBAJICUHA, NOPOOLL, 2TYOUHA, Hedmb, 2a3, 3A1edcb, Kpumepuu, KapooHamHoCmb, npo2ud, 2eouszuxa.

Beenenne:

[pu onpenenennm HehTEra30HOCHBIX 0OBEKTOB U
MEePCHEeKTUBHBIX CTPYKTYP OJHOH M3 Ba)KHBIX 3a/1a4 SIB-
JIieTCsl U3y4YeHHe KOJUIEKTOPCKUX CBOMCTB mopoa. B
AszepOaiimkaHe BBISBICHBI U CHIAHBI B SKCILUTyaTaluio
GoraTble MECTOPOK/IEHHA HE(TH W rasza, OIHAKO IS
MOJy4YeHUs1 OoJiee TOYHOW MHPOpManuu o Hedreraso-
HOCHOCTH HEKOTOPBIX CTPYKTYp M YTOUHEHHS HX T€0-
JIOTHYECKOTO CTPOCHHS, OJHON M3 aKTyaJbHBIX 3a1ad
SBISIETCS] N3ydEHUE NeTPOYU3NIECKUX CBOUCTB MOPOS.
[locnennue WUrparoT CyIIECTBEHHYIO POJIb MPH ITOWC-
Kax, pa3Beqke, pa3paboTke He(TEera3oBBIX MECTOPOXK-
JICHUH M OIIeHKE MX IOTeHNnuana. BcremctBue sTOro
[IPOBEJICHUE TAaKUX MCCIEAOBAHUN MO IPOAYKTHBHOMN
tommue (IIT-rmxENH THoneH) HeTEra30HOCHBIX Ce-
BEPHBIX IJIOMIAeH AMIIIEPOHCKOrO apXHIleNnara, OTHO-
CSIILIErOCsl K OTHOMY U3 BBICOKOIIEPCHEKTUBHBIX aKBa-
topuit  FOxno-Kacmuiickoro 0OacceitHa, sBiseTCs
BECHMA AKTYaJIbHBIM.

IOxno-Kacnuiickas merasnanuna, (FOKB) B co-
CTaB KOTOPOW BXOAWT OOJbIIasi 4acTb TEPPUTOPUH
A3zepOailpkaHCKON peciTyONuKY, SBISETCS OJHON W3

NOTEHIMAIBHO OoraTeiiux He(Tera30HOCHBIX TEepPHU-
Topuii pernoHa. OCBOeHHE HE(TEra3oBBIX PECYPCOB
MOJKET 3THUX TePPUTOPHNA OKa3aTh BeChMa CYyIIECTBEH-
HOE BIIMSHUE Ha JajbHEHIee pa3sBUTHE SKOHOMUKHU He
TONBKO A3epOaiikaHa, HO U psia €BPOIEHCKUX TOCY-
JIapcTB.

VYuuThIBas JaHHYIO CUTYaIUIO, B TIOCIICTHUE T'OMbI
B Pecny0Onmke ocymiecTBisieTcs nepenuciokanys 0y-
POBBIX Pa3BEAOYHBIX pabOT ¢ BOCTOYHBIX PaliOHOB B
MeHee W3y4YCHHBIE NEHTpPalbHbIE W 3amagHele. [lpm
3TOM 0CO0YI0 BaXKHOCTH 00peTaeT 0600IeHne nMero-
LIErocsl T€0JI0ro-reo(pu3nIecKoro MaTeprana, OneHKa
MEPCIEKTUBHOCTH OTHENBHBIX JIUTOJIOTO-CTPATUTPa-
(uIecKrnX KOMITJIEKCOB M IIPOTHO3WPOBAHHUE TIyOOKO-
3aJIeraruX HeTera3oBbIX KOMIEKTOPOB.

JloxasipHBIE TOAHATHS OTHENBHBIX CTPYKTYPHBIX
2JIEMEHTOB ANIIIEPOHCKOr0 apXurenara pa3BUBaIiuCh B
OCHOBHOM ITIpY aKTHBHOCTH OJHUX M T€X YK€ MEXaHM3-
MOB CKJIQIKOOOpa30BaHMsI, U UX IOJABJISIOIIAS YacTh
OTHOCHTCS K CTpYKTypam Haruetanus. K TakoBbIM OT-
HOCHTCS Y JIOKaJIbHBIE TTOIHATHS aHTUKIIMHAIBHOHN JIH-
Hun JlapBuH Kromecu (HAMMEHOBAHHWE CTPYKTYPHI)
HUMEIoIINe OJUHAKOBOE reojiorndeckoe crpoenue. K



International independent scientific journal Ne34/2021

14

HUM OTHOCSTCS [ ToprsiH-aeHn3, pacioyoKeHHas Ha aH-
TAKIWHATBHONW nuHUM JlapBuH Kionecu-FOXHBI 1
0.UuoB, pacrnosoKeHHasi B aHTUKJIMHAIBHON JIMHUU
Xamu-Hedrt Januaper. CTpyKTYpbI, KOTOPBIE pacio-
JIararoTCs Ha ATUX aHTUKIJIMHANBHBIX JIMHUAX, KOPpesi-
IIIOHHO U3yYCHBI.

B paiione AnmiepoHckoro apxumesnara ObuId oCy-
IIECTBJICHBI MeTpodu3nueckue uccnenoanus. Mx e-
JBI0 OBLIO TIONTyYeHHe MOAPOOHOH MH(pOpMAIH O To-
POIax-KOJUIEKTOpaX M MX JIUTOJIOTO-TIETPOPI3NIECKUX
0COOEHHOCTSX, YTOUHEHHE YTIICBOJOPOIHBIX PECYPCOB
U Ha OCHOBE IIOJIyYEHHBIX pE3YyJIbTaTOB HAaMETUTh
JlalbHEWIEe HaIpaBICHUE IOUCKOBO-Pa3BEAOYHBIX
pabor.

IMocranoBKa 3axaun:

C 9TOl 1enbio ObIIIM UCCIIEAO0BaHbl I'€0JI0r0-Teo-
(usnyeckre 1 GU3NIECKUE XapaKTEPUCTUKH, KOTOPBIE
BIIMSUTH HA KOJUIEKTOPCKUM MOTEHIMAT OTJIOXKEHUH CO-
JepKalux HedTsHbIe, ra30Bble M ra30KOHCHCATHBIC
CKOIUIEHHS ME30KAHO30MCKOI0 BO3pacTa B ANIIEPOH-
cKoro apxumnenara. M3ydeHue reojoru4eckux paspe-
30B JIOKAJBHBIX MOIHATHUA AHTUKIMHAJIBHOW JIMHUU

®darpman-3p1x-11lax-1eHN3 OKa3bIBAET, YTO Ha Ce-
BEpO-3anaje JaHHON TEKTOHUYECKON IMHUUMOIIHOCTh
TUIMOLIEH-aHTPOIIOTEHOBBIX OTJIOXKEHUH U3MEHSETCS OT
100 go 200 M. Jlanee TONIIMHA 3THX OTJIOKCHUH yBe-
nuuuBaercd B cropoHy I'ym amacer go 3600 M, a Ha
[Tax-nenuze no 6000 M. B mpenenax cooTBETCTBYIO-
IIUX CUHKIIMHAICH TONIIMHA YIIOMSHYTBIX OTIOKEHHUH
nocturaet 3000 M Ha ceBepo-3amnaze, a B paifone Illax-
neHn3 cocraniseT nopsaka 10000 m.

B paspese mpoxykrusHO# Tommm (I1T) Opum
BCKPBITBI MHOTO3Ta)KHBbIE HE(TsAHBIC 3ayexu. Kamua-
CKasl CBHTa MPEICTABICHA AJCBPOINUTAMH W TJIHHU-
CTBIMH OTJIOXEHHUSIMHU C TPOCIOMKaMH MEIKO3ECpHHU-
CTBIX MECKOB M TIecyaHWKoB. lleckum KBapuesble,
Cpe/IHEe-MEeNIKO3EPHUCTHIE, a TJHMHBI C1abo- IecuaHu-
cThle U cinabokapOoHaTHBIE. BelecTBeHHBIN cOCTaB U
MOIIHOCTh TI€CYaHbIX TOPU30HTOB M TNIMHHUCTHIX HPO-
CJIOEB, Pa3NEISIONINX HX, 110 IO 1 HECTAOUIIBHBI.
[lecyanucrocTh pa3pesa OT IMOIOUIBBI K KPOBJIE CBUTHI
U OT CBOAA K KPBUIbSM CKJIQAKH YBEIHIMBACTCS IO
70%. Csuta genurcst Ha 4 HEPTETa30HOCHBIX T'OpPHU-
30HTa. KpoMme TOro B HI>KHEH 4acTy TOPH30HTA B psizie
010KOB oTMeuaroTces emie 4 ropuzoHTa (puc. 1,2) [1,2].

aib/

Puc.1. Mecmopooicoenue o. Yunos. Cmpykmypuas kapma no kpoene I eopuzonma xanurckuti ceumuot I1T.

Ha BrimeykasaHHOM TUIOIIAaU JUIsl ONpEeIeHUs
JIUTOJIOTO-TIETPOTPahUIECKUX U KOJUICKTOPCKHX
CBOWCTB, a TAK)K€ 3aKOHOMEPHOCTH U3MEHEHUS 10 110~
I3 U HA TIYOHHY, OBUIM M3Yy4eHBl KapOOHATHOCTD,
MOPUCTOCTh, NPOHHUIAEMOCTh, IUIOTHOCTh, TPaHyso-
METPUUYECKUN COCTAaB U CKOPOCTH PaCHpOCTPaHEHUS
MPOJIOJIEHBIX BOJH C MTOMOIIBI0 00PAa3IoB, B3SATHIX W3
NpOOYPEHHBIX TIOMCKOBO-PA3BEJOYHBIX CKBAXXKHH B

npejenax miomaad MectopoxaeHuii o.Yumnos. Taxxe
GBIJ'II/I OIIPEACICHBI MUHUMAJIbHBIC, MaKCUMAaJIbHBIC U
cpenHue mpenensl (PU3NUECKUX CBOMCTB mopoj. Pac-
CMOTpEHa 3aBUCUMOCTb KOJUIEKTOPCKUX CBOMICTB IIO-
PO OT TITyOMHEI 3aJeTaHus U OT APYTHX (PH3HMUECKIX
(axTopoB. COOTBETCTBEHHO, OBLIIa COCTaBJICHA TIETPO-
¢usndeckas TabNWIA, OTpa)karoIIUe KOJUIEKTOPCKHUE
XapaKTEepUCTUKH MOPOJ,.
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Puc.2. Mecmopooicoenue o. Yunos. I'eonocuueckuii npoghune no aunuu 11-11

CeticMopa3BeIKoi OBLIO YCTAHOBIICHO, UTO B IIpe-
JieTIax I0r0-BOCTOYHOM MEPHUKIIMHAIN MIAPHUP CKIIaIKH
pasBetBiseTcs. CKiiagka ¢ ceBepa KyIucooOpasHO co-
WICHAETCS CO CTPYKTypoil [foHemm depes Heriry0o-
KYIO CEJUIOBUHY, a C [0Ta - COWICHIETCSI CO CTPYKTYpPOM
Hedt Janutapei-2. Ha ceBepo-3anane Hedt danutapsr
otaensercs ot [lamupir [Tunbnmsicu cnabo BeIpakeH-
HOM CEJITIOBUHOM.

W3BecTHO, YTO MOUCKH M Pa3BeaKa MECTOPOXK/e-
HUi HeTH U ras3a, ux pa3paboTKa M OLIEHKA IMOTEHIIU-
ajia He)Tera30HOCHOCTH KOJICKTOPOB 3aBHCHUT OT MET-
podu3MUECKNX CBOWCTB OTJIOKEHWH, COCTABISIONINX
paspes CTPyKTYpBHI.

Jnst ompeneneHus JIUTOIO0TO-TIeTPOrpaduuecKux
Y KOJIJIGKTOPCKHUX CBOMCTB TITyOOKO3aJIeraloIinX clioe-
BU3MEHSIOIINXCS 110 TUIOIAAHN, ObIIIM N3y4eHBI Kap0o-
HATHOCTb, MOPHCTOCTh, NMPOHHIAEMOCTb, IJIOTHOCTH,
IpaHyJIOMETPUYECKHUI1 COCTAB U CKOPOCTH pacIpocTpa-
HEHUS! POJIOJIBbHBIX BOJIH C IMOMOIIBIO 00pa3IoB, B3s-
TBIX U3 MPOOYPEHHBIX MOUCKOBO-Pa3BEJIOYHBIX CKBa-
skuH wiomanu Hedr Janutapsl. Takke Obin onpee-
JEHbl  OKCTpeMajbHble M  CpelHHE  IpEeesbl
¢u3mueckux cBoicTB mopox. Paccmorpena 3aBuch-
MOCTb MX KOJUICKTOPCKHX CBOWCTB OT IITyOHHBI 3ai1era-
HUA U Qusndeckux pakropoB. COOTBETCTBEHHO, ObLIA
COCTaBJIeHa NeTpodu3nvecKas Tabauna, OTpakaromas
KOJIJIEKTOPCKHE XapaKTepUCTUKU 1opox [3,4].

ITpoBeneHHbIE UCCIICIOBAHMUS JAIOT BO3MOKHOCTh
MPENOI0KUTh, YTO U3MEHEHUS (PU3NUECKHX XapaKTe-
PHCTHK HCCIIEyeMOro 00beKTa CBSA3aHbI C JIMTOJIOTH-
YECKOH HEOJHOPOJHOCThI0 OCHOBHOTO KOMILIEKCA,
pa3Hoo0pa3ueM MOpOJi W TEKTOHMYECKUX YCIOBHM.
YcraHoBIIEHa TaKk)Ke 3aKOHOMEPHOCTh W3MEHEHHS KO-
3¢ PHUIHEHTOB TOPUCTOCTH U MTPOHUIIAEMOCTH.

OO0paboTKka ¥ MHTEpHpETALUS MEeTPOYUINUECKUX
U TIPOMBICIOBO-TEOU3NUECKUX MAaTepHaioB I03BO-
JIMJIM yCTaHOBHTH, YTO HEKOTOpBIe ropnu3oHTHI I1T B ne-
pecueTe Ha HeTh U ra3 00Jee MePCICKTHBHEL.

W3y4as muronoro-neTporpaduieckue CBoiicTBa
OTJIOKCHNH MECTOPOXJICHHUS, M0 Te0JI0ro-reodusnyie-
CKHM MaTepHajaM M KOJJICKTOPCKHE CBOMCTBa 0Opas3-
LIOB KEPHA, B3ATHIX M3 CKB)XMH IUIOIIA I, MOXKHO MPO-
THO3MPOBaTh HE(PTEra30HOCHOCTh TIIIy0OKO3ajIerar-
LIMX CJIOEB HAPSIY C IKCILTYaTUPYEMBbIMH

Pemenue 3axaun:

C uenblo M3y4eHHs TeOJIOTHYECKOTO CTPOCHUS
MeCcTOpOoXkIeHUs 0. U1II0B ObUIN COOpaHbI reoIoro-reo-
(1)I/I3I/I‘ICCKI/IC MaTte€puralibl, HA OCHOBAHUHN U3YUCHHUA KO-
TOPBIX OBIIM TIOCTPOCHBI CTPYKTYPHBIE KapThl MO
KpOBJIE IPOJYKTHBHBIX CJIOEB M HECKOJIBKO ITOTIeped-
HBIX U ITPOJIOJIBHBIX T'€0JIOTHYECKHX TpoduIIeit.

B reonornueckoM CTPOCHHH MECTOPOXKICHUS
0.UnnoB NMpUHUMAIOT yyacTHE OTJIOKEHHS OT COBpe-
MEHHBIX (4€TBEPTHYHBIX) OO JAWaTOMOBOH CBUTHI
BKIIOuMTENbHO. [locnennsis (kaparaH, KOHK, capmar,
MEOTHC) TPEJCTaBIeHa YacThIM YepelOBaHHEM TIJIHH,
Mepreneil 1 aneBposnToB. Ee BCKpbITask TOJILKHA CO-
ctasiseT 290 M.

Ha BbImieormMeueHHol 1uioniagu Juisl ompejesie-
HUSI JINTOJIOTO-TIETPOrpapUIECKUX M KOJJIEKTOPCKHX
CBOMCTB, a TAaK)Ke 3aKOHOMEPHOCTH U3MEHEHUS T10 I1JI0-
magi U ¢ TITyOMHOH, OBLUTH M3YYeHBI KapOOHATHOCTH,
MIOPHUCTOCT, NPOHHUIAEMOCTh, IUIOTHOCTH, T'PaHyJIO-
METPUYECKUI COCTaB M CKOPOCTH PaclpOCTpaHEHUs
MIPOJIOTIBHBIX BOJIH C ITOMOIIBI0 00PasIoB, B3ATHIX M3
MPOOYPEHHBIX ONCKOBO-PA3BEIOYHBIX CKBAXKHH TIIIO-
maau mMectopoxkaenne Hedr Jammaper. Takke ObutH
OINPCACIICHBI MUHUMAJIbHBIC, MAKCUMAJIbHBIC U CPEA-
HHUE Tpenesns! (PU3NIeCKuX CBOWCTB mopoj. Paccmot-
peHa 3aBHCHMOCTh KOJUIEKTOPCKUX CBOMCTB MOPOJ| OT
TITyOMHBI 3aJIeTaHus ¥ OT IPYTUX (PU3NIECKUX (haKTo-
poB. COOTBETCTBEHHO, ObliIa COCTaBJICHA METPOPHU3H-
yeckasi TabJIHIa, OTpakaromasi KOJUIEKTOPCKHUE Xapak-
TEpUCTUKH Nopoy (Tabnuua 1).
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Tab6muma 1
Ipeneapl U3MEeHEHUIT M CpeHHE 3HAYEHUS KOJUIEKTOPCKHE CBOICTB
ocago4HbIxX nopox IIT no MmecTopo:xkaeHnii
CkopocThb
KapGomatHocTs Topu- IIponunae- IInor- pacmpocr.
Wurtepsan % cTocTE% MOCTB HOCTb, G, Yupyrux
rI1yOUHB, Jlutonorus i i T — 10%m? r/em® BOJH, V,
M. - _ - MUR. — Max. MUH. — Max. Mm/c
P P p cp MUH.— MaXx.
cp
0.Yunos
558-610 AHCBpI/ITO'BbIC 31,6-32,4 13,2-17,6 15,0-63,0 2,23-2,46 3200-3700
TIECYaHUKHU 32,0(2) 15,4(2) 39,0(2) 2,38(4) 3500(2)
652-863 TIIHHACTO-TICC- 41-341 58-24.8 5-55,0 213-218 | 2250-3050
- YaHble- o v
ATICBPOITH 131(16) 14,9(16) 28,3(6) 2,15(6) 2500(6)
954-1050 CJIMHHCHIE 35-10,5 141-239 12,0-29,0 2,38—2,56 2200-2900
AJIeBPOIH-THI 54(5) 20,3(4) 23,0(4) 2,49(4) 2750(4)
AMHCTbIE 9,6-22,0 118-22,4 2,40-2,60 | 22003800
1077-1165 | 1716) 16.4(6) 9.0(1) 2,53(6) 3100(6)
1443-1516 AIICBPUTOBBIC L]J,Z 219-249 14,0-544,0 218-2,43 2000 - 3000
MECYaHUKHA 12,5(6) 23,6(8) 247,0(6) 2,38(6) 2450(6)
TJIMHUACTO-TIEC- 2,40-2,48 | 2100-2950
1660-1665 YaHble- 9,8(1) 22,6(6) H/T 2.44(3) 2350(3)
AJICBPOJITHI
TJIMHKCTO- aJICB- 189-195
1580-1812 PHUTO-BBI W 24,2(1) H/I 2,48 2450
MTeCYAHUKH '

W3 Tabmum BHAHO, YTO W3MEHEHHE IOPUCTOCTH
MPOMCXOIUT CKaYK00Opa3Ho, Talkke Kak M KapOoHAT-
HOCTH. B HEKOTOPBIX cilyyasix MOPHCTOCTh COCTABIISAET
6omnee 20%. MakcuManbHBIH nepenaj MOpPUCTOCTH Ha
Ioprsin-nenns coctasmser 15,7%, a Ha 0. Ywmios
18,0% [5,6].

Takum oOpa3oMm, Ha IUIOMAASX ATIIEPOHCKOTO
apxurenara ObIIIM IeTaIBHO HCCIIeI0BaHbI HETPOPH3H-
yeckue cBoiictBa komiekropoB IIT, onpenenensl oc-
HOBHBIE MX IapaMeTpbl U U3MEHEHHE MX 3HAYCHHH C
riryouHOU. CrietyeT OTMETHTh, YTO IPOBEICHHBIN aHa-
JIM3 U3MEHEHHUS TOPHCTOCTH, NTPOHNUIIAEMOCTH, Kap0o-
HaTHOCTH W TPaHYJIOMETPHUYECKOTO COCTaBa IOpOJ]
BO3MOYKHO alipOKCUMHPOBATh Ha COCETHHE TUIOMIA/IH.

Hamu 6111 U3y4yeHBI TakKe MpeJieNbl H3MEHEHHS
MOPHUCTOCTH ¥ KapOOHATHOCTH 1O HEKOTOPHIM ILIOIIA-
nsm FOkHo-Kacnuiickoil BaJiHbI HA OCHOBE TETPO-
(hU3MYEeCKUX CBOMCTB MOPOA. 3aBUCHMOCTH (H3UUe-
CKUX CBOWCTB MOPOJI 10 TIIyOMHaM ObUIM U3YYEHBI 110
THIICOMETPUYECKUM U CTPATUrpadUuecKuM IPHHA/I-
JIEKHOCTSIM. Y UUTHIBAs CBSA3b MEXKAY KOIIEKTOPCKUMU
CBOMCTBaMH ¥ U3MEHEHUEM JINTOJIOTO-TPAHYIOMETPU-
YEeCKHUX XapaKTepHCTHK MOpoJ, Oblila MPOBEJIEHA KOP-
pemsinust  paspe3oB. Ha wuccrenyemoill teppuropun
BJOJb PA3IHMYHBIX AHTUKIMHAIBHBIX CTPYKTYp Oblna
M3ydeHa 3aBHCHMOCTb MEXAy HeTporpapuuecKuMu
mapaMeTpamH.

Wrtak, aHaim3  JHTOJOTO-NETPOrpaduIecKux
CBOICTB OTJIO)KEHUH PACCMOTPEHHBIX IUIOIIANEH U
KOJUIEKTOPCKHE CBOWCTBAa 00pa3IOB MOPOJI TIPEICTaB-

JICHHBIX KEPHOBBIM MaTE€PHAJIOM C Pa3INIHBIX ILIOIIA-
Jiel, 1aeT BO3MOXKHOCTH NPOTHO3UPOBaTh Hedreraso-
HOCHOCTb OTJIOKEHUH.

BoiBoabI:

YCTaHOBIIEHO, YTO M3MEHEHHUE METPOPUINUECKHX
3HAYEHHH B IIUPOKOM JMANa30HEe CBA3aHO C JINTOJIOTH-
YeCKHMH HEOJHOPOTHOCTSIMH, Pa3HOOOpa3neM IiryOuH
3aJIeraHust HOPOJ M TEKTOHNYECKHMH YCIIOBUSIMU B pe-
THOHE.

ITpn uccnenoBaHNM KOJUIEKTOPCKUX CBOKMCTB pe-
TMOHA YCTAHOBWJIH, YTO B TIIyOOKO3aJIETaloIuX Ijia-
crax otMedaeTcs 3(p(PeKTHBHAsI HOPUCTOCTH U 3TO JaeT
BO3MOXKHOCTH NTPOTHO3UPOBATH KOJUICKTOPHI HEPTH U
rasa Ha paccMaTpuBaeMmbIX Iiy6mHax. Ho cormacHo
rpagukaM neTpoPU3NUECKUX H3MEHEHUH MpeaeioB
paccMaTprUBACMBIX ITAPpaMETPOB SICHO, YTO B CBA3U C HE-
KOTOPBIMHU J'II/ITO(I)I/I3I/I‘IGCKI/IMI/I HN3MCHCHUAMU HapyIia-
€TCsl YCTAaHOBJICHHAS! 3aKOHOMEPHOCTh; IPOTHO3HUPOBa-
HHUY HE(TEra30HOCHOCTH ITyOMHHBIX IIACTOB, HAPSILY
C MCIIOJIb30BaHUEM COBPEMEHHBIX TeO(pU3NUECKHX Me-
TOJIOB, L€JIECOO0pPa3HO NPHUMEHATh M NeTpodH3nye-
CKHE METOJIbl OIPEAEICHHs KOJUIEKTOPCKUX CBOWCTB
opoJ
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Abstract

The article is devoted to actual problem, concerning circadian organization of blood circulation in cardiac
defects. There are presented data, concerning daily rhythm of circulation parameters in patients, suffering from
cardiac defects with blood circulation insufficiency.

Annomauusn

Cneyuanvroe HUMaHue 00JNCHO ObIMb YOELeHO BONPOCAM YUPKAOUAHHOU OP2AHU3AYUU KPOBOOOPAUeHUS
npu 3aCMOUHOU CepOeyHOl HeOOCMAMOYHOCIMU HA POHe NOPOKO8 cepoya. IMeHHO npu paseumui 3mo2o 0cioxic-
HEHUs HA no4dee nopokKoe cep()ua B0O3HUKawom ocmpbole cepde%o-cocyducmble uHL;quHWlbl, 6KII0o4as cepdetmyio
acmmy, oméx JléZKux, Hepedko 3aKaHduearowuecs iemajilbHsvim UCXOO00M. Hapymenue cymotmozi pummudHocmu
/mnu()Hozo, IJIEKMPOJUMHO2O O6M€Ha, npoyecca cemoxkoazyiiyuu npu pasjiuvdHvlx nopokax cepdua, Hajluvyue mec-
HOU 83AUMOCBA3U MeDfC()y d)yHKquHaJleblM cocmosAruem annapama Kposoo6pau;eﬂuﬂ, PaA3IUdHbLX 6U006 Mema-
boauzma, npoyeccom c8EPMuvlEAHUs. KPOBU U (PUOPUHOIUZOM, A MAKIHCE HECOMHEHHAs YACMOmA CepOeyHO-COC)-
OUCbIX OCTONCHEHUTL 8 onpe()eﬂé'HHoe 6peMsl CYmoK - 6Cce Imu NOJIOHCEHUS A6TIAIOMCA NOCBUIKOU K U3Y4eHuro yup-
KAOUAHHOU OP2aHU3ayUU 2eMOOUHAMUKU NPU HEOOCMAMOYHOCMU KPOBOOOpAUeHUs Ha NoYge NOpPoKo8 cepoyd

(Bacnasckas P.M., 1979; 3acraeckas P.M., Onescxuii U1.X., Teiibniom M.M., 2020).

Keywords: circadian organization of hemodynamics, cardiac insufficiency, cardiac defects
Kniouesvie cnosa: yupxaouannas opeanuszayusi, 2eMOOUHAMUKU, NOPOKU cepoya, cepoeyras HedOCmamou-

HOCmb.

MATEPUAJ U METO/.

OOcneioBanbl 56 OONBHBIX JAEKOMIIEHCUPOBAH-
HBIMH [TOPOKaMH Cep/ilia peBMAaTHIECKOH ATHOJIOTHH B
Bo3pacte oT 18 1o 60 ser. 3 Hux y 15 GonbHBIX ObliIa
HEJIOCTaTOYHOCTh MUTPAJILHOTO KiamaHa, y 25- code-
TaHHBII MUTPaJIBHBIN HOPOK cepama, y 16 - komOuHu-
POBaHHBI MUTPAJIBHO - AOPTAJBHBIM MOPOK Cep/la.
3aboseBaHne OCIIOKHUIIOCH Pa3BUTHEM CePICIHON He-
JocraTodHocTd 1-2 ctaguu y 30 O0nmbHBIX, 2-3 cTaguu
-y 26 60mbHBIX. Y BCexX 25 OOJIBHBIX COUETAHHBIM MHT-
paJIbHBIM ITOPOKOM cep/Ilia ¢ npeodiajaHieM CTeHO3a
uMenach MepuaTenbHas apuTMus. J[marHocThka mo-
pOKa cep/ilia ycTaHaBIMBAJIACh HA OCHOBAaHUH JaHHbIX
aHaMHe3a, (PU3MKaJIbHOTO, HHCTPYMEHTAIBHBIX METO-
JIOB HcciieioBanuil. Ornpenesene B TMHAMUKE B T€4e-
HHE CYTOK IapaMeTpOB KPOBOOOPAIICHUS OCYIIECTB-
JSUIM Ha 2-5 CyTKU NOCTYIUIEHUs B cTaloHap. B neHp
MIPOBEICHUS 3TUX HCCIICAOBAaHUNA OONBHBIE HE TONTY-
YaJii Tepariii MOYErOHHBIMH U CEPJICYHBIMU TIIMKO3H-
Jamu. Y OoybIIMHCTBA 0OCIEoyeMBIX MOPOKAMHU
cep/lia UMEJIM MECTO NPU3HAKH BSUIOTEKYILETO PEBMO-
KapauTa.

OmnpezneneHue mapaMeTpoB TeMOIMHAMHUKHU IIPO-
pomm B 07.00 ; 12.00; 17.00; 22.00; 02.00; 07.00. B
pabote wucnons3oBamu  OKI', mommkapanorpaduio
(ITKT'), DXOKT, ompemeneame CA, JAI, Alcp,
AJlln mo H.H. KopoTkoBy, BEHO3HOTO AaBICHUS IO
Bansamany.

PE3YJIbTATBI

HccnenoBanus mokas3aim, 4To y OOJNBHBIX IEKOM-
MIEHCHPOBAHHBIMHU TIOPOKAaMH Ceplla N3MEHEHa 3aKO-
HOMEPHOCTb CYyTOYHOW PUTMUYHOCTH TOKa3aTenel re-
MOJMHAMHKH, CBOWCTBEHHAS 37JOPOBBIM JIOISIM COOT-
BETCTBYIOLIETO BO3pacTa. Oto MPOSIBUIIOCH
orcyrcTBueM (asel cHmkeHus CAJl, Allcp, anexTpu-
yeckoil cucronsl npu noabéme AJln, TA/] B HOuHOE
BpeMsI, OTCYTCTBHEM CYIIECTBEHHBIX KOJICOaHMH MO-
BEIIICHHOTO BeHo3HOoro pnaeieHus (BJl), BpemeHu
BHYTPHIIPEICEPTHOMN MPOBOAUMOCTH, (ha3bl H30OMETPH-
YECKOT'0 COKpAILlEHUs, 8 TAK)KE YMEHBIIEHUEM IPOI0JI-
KHUTEIBHOCTU (ha3bl HATIPSKCHUS JICBOTO JKEIyT0UKa B
MTOCTICTIONTYIEHHBIE Yachl Y JaHHBIX OONBHBIX MPH HX
CTaOMIILHOCTH B TEUYCHUE CYTOK Y 3A0POBBIX. Puc.1
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Puc 1. Cymounas ounamuka ypoeHsi 6eH031020 dasienus y 300poevix (1). ¥V 6onvhbix 0exomnencuposannvimu
nopoxamu cepoya (2), y 601bHbIX COUeMaHHLIM MUMPATbHBIM ROpokom cepoya (3), y 6orbHbix
KOMOUHUPOBAHHBIM MUMPATbHO-AOPMATLHLIM NOPOKOM cepoya (4).

B rpymnre 601bHBIX TOPOKaMU cep/lia ¢ HeloCTa-
TOYHOCTBIO  KPOBOOOpAIlEHHs  YCTaHABIMBAJIOCH
YMEHBIICHHE BpeMeHH mepuoia u3rHanus B 12.00;
17.00; 22.00 u 02.00 HOuM, 0OIIIE#H crucToab B 17.00. Y
3JIOPOBBIX JIMI[ COOTBETCTBYIOIIETO BO3pPAcTa OTMEda-
JIOCh yMEHBIIIEHNE (a3bl U3THAHMA U OOIIEH CHCTOIbBI

B TOJIJIEHb [IPU MaJIOW U3MEHYMBOCTH ATHUX IOKa3are-
JIell Ha IPOTSKEHUH OCTAJILHOIO BpeMeHH CYTOK. Ilpu
cTabUIBbHOCTH MeXaHudeckoi cucroinnl, BCIT, UHM B
TEUEHHUE CYTOK Y 3/I0POBBIX JI0JICH, y OONBHBIX TEKOM-
MIEHCUPOBAaHHBIMU TOPOKaMHU CepAlla OTMEYaloch
YMEHBIIEHHE MexaHnueckoi cuctonsl B 12.00 u UHM

B [IOCJIETIONIYIEHHOE BpeMs. Puc.2.

0,39

0,37 o %

0,35

0,33

0,31

0,29
0,27

0,25

Puc.2. Cymounas ounamura npooonjcumenbHocmu mexanuueckou cucmonst y 300posuix (1), y 6onvHoix
0EKOMNEHCUPOBAHHBIMU NOPOKamu cepoya (2), y 60obHbix couemantbim mumpanvibim (3) u KOMOUHUPOBAHHBIM
MUMPATLHO-A0PMATLHIM NOPOKOM cepoya (4).
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OrcyrcrBue daszel camxennss CAJl, Allcp u mo-
BeitieHue JIAJl, AJIn B HOYHBIC Yachl, CTAOMIBHOCTD
nosbiieHHoro BJl, BpeMeHH BHYTpUIIpeICEpAHOI
MPOBOIMMOCTHU B T€YEHHE CYTOK IIPU OTCYTCTBHH (he-
HOMEHOB 3aMeJICHUS NEeKTPUUECKON CUCTONIBI, YU~
HeHus (a3 N30METPUUECKOTO COKPALIEHHS M HAIIPsIKe-
HUS HOUblO, a Tawke ydamieHue UCC B 1 MuH B mon-
JI€Hb U TOCJENONyJCHHOE BpeMs, YMEHbIICHUE
TIPOIOJDKUTEIBHOCTH (ha3bl M30METPHUYECKOTO H3THA-
Husl, HauuHasg ¢ 12.00 BIUIOTH 10 HOYHBIX YacOB - BCE
STH CABHUTH T€MOJWHAMHYECKHX ITTOKa3aTee y 00Ib-
HBIX JCKOMIICHCHPOBAHHBIMH MOPOKAMHU CepJIa cie-
IyeT TpU3HaTh HeOmaronpuaTHeEIMU. He mckimogaercs
POJIb paccTpoiicTBa reMo- U TMKBOPOJUHAMUKHU TOJIOB-
HOTO MO3ra B CBSI3M C HEJIOCTATOYHOCTHIO KPOBOOOpa-
IIEHUS Ha MOYBE KJIANAaHHOIO MOPaXEHUs cepiua B
HapylleHHH (YyHKIMOHAJIBLHOTO COCTOSIHUSI THIIOTa-
JaMo-andHIedanpHol obnactu. [Tocnennee, mo-Buau-
MOMY, MIPUBOJUT K M3BPAIICHHUIO [IUPKAIHMAHHON Opra-
HU3AIMH KPOBOOOPAIICHHUS CO CMEIIeHHEeM (a3 MaKCH-
MAaJbHBIX " MHHUMAaJIbHBIX OTKJIOHEHUH
TeMOAMHAMHUYECKUX TOKa3zaTelel, 4To u 00yCIOBIH-
BaeT Pa3BHTHE OCTPHIX «CEPIETHO-COCYAUCTHIX KaTa-
CTpod» B onpeAenEHHOe, IPSUMYIIECTBEHHO BeUepHEe
1 HOYHOE BPEMs CYTOK Y OONBHBIX JEKOMIICHCHPOBaH-
HBIMU ITOPOKaMH cepAna. MoKHO mojiaraTh, 94T0 Hapy-
meHne (QYHKIMOHAIBHOTO COCTOSIHHSI KJIETOYHBIX
CTPYKTYp THIOTalaMO-AudHIIe(aTIbHON 00acTH OKa-
3BIBACT BO3/ICIICTBHE B IJIaHE J1€3aAaITAllUH CEPICHHO-
COCYIUCTOI CHCTEMBI B OTHOLICHUN BIMSHUA pa3iauy-
HBIX ()aKTOPOB BHEUTHEW cpelbl Ha OPTaHM3M, €ro pe-
Ak HA CMEHY JHS U HOYH, CHa ¥ OOJpCTBOBAHUSI.

V3MeHeHHs CyTOYHOW PUTMUKHA OOMEHHBIX TIPO-
[eCCOB (B YACTHOCTH, JUIMHTHOTO, AJIEKTPOIHUTHOTO),
MPOAYKIIH JKelle3 BHYTPCHHEH CEKpeluH, KOTOPHIe
BO3HHUKAIOT MPU PACCTPOHCTBE ACATEIHHOCTH OHOJIO-
TMYECKHUX YacOB, IT0-BUIMMOMY, BKIIOUAIOTCS B CIIOXK-
HYIO CHCTEMY MEXaHH3MOB JAECHHXPOHH3AINU IHPKa-
JUAHHBIX PUTMOB PA3JIUYHBIX OPTaHOB U CHCTEM IIpH
JICKOMIICHCUPOBAHHBIX TIOPOKaxX CepAma. YUYWUThIBas
BO3MOYKHOE 3HAUECHUE XapaKTepa U JIOKaJIH3aluy Kila-
nmaHHOTO JedekTa cep/a B GOpMUPOBAHUN CBOEOOpa-
3Msl HAPYLIEHUN CYTOYHON PUTMHUKH IOKa3aTesei re-
MOJIUHAMUKH, MPEICTABIICTCS EIeco00pa3HbIM MPo-
BeCTH IU(PPEpEHINPOBAHHOE HU3YUCHHE CYTOYHOM
JTUHAMUKH TIpoIiecca KpOBOOOPAIICHUS B OTAEIHHBIX
rpymmnax OONBHBIX C pa3IHYHBIMH BapHaHTAMHU IOpa-
JKSHHS KJIaIlaHHOTO armapara cepama.

HEJJOCTATOYHOCTbD MUTPAJIBHOT'O
KJIATTAHA.

CyTOuHBIN pUTM MOKa3aTeneil reMOJUHAMUKY HC-
cienoBaiy B rpynme 15 60JbHBIX ¢ HEIOCTATOYHOCTHIO
MHUTPAJIFHOTO KJIAllaHa PEBMATHYECKON 3THOJIOTHH B
Bo3pacte oT 18 1o 34 nert. 3acToiiHas cepeuHas HeO-
CTaTouHOCTh 1 cTamuu umena Mecto y 10 OONBHEIX, 2
CTanui - y 5 manueHToB. VcciaemoBanus mokas3aiu, 4To
y OOJBHBIX C HEJOCTaTOYHOCTHIO MHUTPAJILHOTO KJila-
MaHa HapyIlIeHa 3aKOHOMEPHOCTh CyTOYHOW PUTMHKHU
HEKOTOPBIX MOKAa3aTeleld TeMOJAHMHAMUKH, CBOHNCTBEH-
HOW 370pOBBIM COOTBETCTBYIOIIErO Bo3pacTa. Tak, B
OTIIMYHE OT 3/I0POBBIX MOJOAOTO BO3PACTa, Y KOTOPBIX
CAJl, Allcp moBeimanocs B 17.00 u 22.00, a moasém
AJln mabaromancs, HaunHas ¢ 12.00 ¢ mocnenyromum

CIaZioM B HOYHBIC YaCHI, Y OONBHBIX C MUTPAIBHON HE-
nmoctatouHoCcThIO (aza mogbpéma CAJl, Allcp mmerna
makcumyM B 22.00. CAI, Allcp, AAn u JAJl HOYbIO
OCTaBaINCh Ha OoJiee BHICOKOM YPOBHE, YeM B yTPEH-
Hue yacsl. Kak y 370pOBBIX JIt0/1eif MOIO0TO BO3pacTa,
TaKk U y OOJIbHBIX C MUTPAJIBLHON HEOCTaTOYHOCTHIO
B/l otHOCHTENFHO CTaOMIIBHO HA MPOTSKEHUH CYTOK.
Amnanu3 OKI'- uccnenoBanuii B TUHAMUKE B T€UECHUE
CYTOK CBHCTEIILCTBOBAT O CTAOMIBHOCTH BHYTpH-
NIPEACEPAHOM, AaTPUOBEHTPUKYJISPHOM, BHYTPIIKEIY-
JIOYKOBOH IPOBOAMMOCTH IIPU MUTPAJIbHOW HENOCTA-
TOYHOCTH. Y 3JIOPOBBIX JIIOAEH MOJIOZOIO BO3pacTa
IIpU MaJlod W3MEHYMBOCTH BPEMEHU aTPHOBEHTPHUKY-
JISHON U BHYTPUIIPEICEPAHON MPOBOAMMOCTU JIOCTO-
BEPHO YBEIMYMBACTCS BHYTPHKEIYIOUKOBas IPOBO-
JUMOCTD B TIOJYACHHBIE U MOCIIETOyICHHBIE Yachl.

B ornuune oT 310pOBBIX MOJOAOTO BO3pacTa, y
KOTOPBIX JUIMTENBHOCTh 3MEKTPHUECKOH CHUCTONBI OT-
HOCUTeNIbHO cTabuibHa, a YCC yBenuuuBaercs B 17.00
u 22.00, y OONBHBIX C HEIOCTATOYHOCTHIO MUTPAIIh-
HOTO KJIalaHa BPeMsl 3JICKTPUUECKOH CHCTOJIBI YMEHb-
maeTcss B IOJJACHb NPH HEOONBIIOW TEHACHIHMH K
yMmeHpiieHni0 YCC B monzeHb M NOCIEHONYIEHHOE
BpeMsI.

YcTaHOBIEHa OTHOCHUTENbHAS CTAOMIBHOCTH Ie-
pHOJa aCHHXPOHHOTO, H30METPHUECKOTO COKPALICHUS
1 HaNpsDKEHUS JIEBOTO XKelyI10YKa, MEXaHUIECKOil cu-
ctounsl, BCII, THM npu yMeHbIIIEHUH NTepUoia U3THa-
HUS U OOIIEeH CHCTOJBI B TONYAEHHBIC U MOCIEHNOIy-
JICHHBIE Yachl C MOCNIEAYIOIIUM YJIMHEHHEM MTepHoaa
W3THAHUA HOYBIO Yy OOJIBHBIX C HEIOCTaTOYHOCTHIO
KpOBOOOpAIleHNs Ha II0YBE HEAOCTATOYHOCTH MHT-
panbHOTO KianaHa. OTMEUCHHBIE CIIBUTH T€MOAWHA-
MHUYECKHX TOKa3aTeled IpU HEeIOCTAaTOYHOCTH MUT-
panbHOTO KJIallaHa B TE€YEHHE CYTOK CIIeyeT paccMart-
puBaTh Kak HeOmaronpustHele. OHM MOTYT CO3JaTh
orpeieIEHHBIC PEANOCHUIKH K Pa3BUTHIO B BeUepHee
U HOYHOE BpEMs JICBOXKEITYIOYKOBYIO HEIOCTATOY-
HOCTBb.

COYETAHHBII MUTPAJIBHBI  TTOPOK
CEPALIA C TIIPEOBJIAZAHMEM CTEHO3A
JIEBOI'O ATPUOBEHTPUKVYJISIPHOI'O
OTBEPCTUSI.

N3yyenune cyTouHON pUTMUYHOCTH NOKa3aTeneu
TeMOJIMHAMHKH IIPOBEJECHO Y 25 GOJIBHBIX COYETaHHBIM
MUTpPAJIBHBIM ITOPOKOM Cepla ¢ IpeobIajaHueM CTe-
HO3a, MepuarenbHOoM aputmued. HepocraTtouHoCTh
KpoBooOpamieHus 1-2 craaun umenach y 11 OOJBHEIX,
2-3 craguu - y 14 GonbHbIX. Bo3pact obcnenyembix
6bu1 B TIpesenax ot 17 go 56 mer.

AHamu3 TOTy9EeHHBIX JAHHBIX TI03BOJINIT BEISIBUTH
OTIMYHE CYTOYHOH PHUTMHUKH IapaMeTpOB IeMOAWHA-
MUKHU IPU COYETAHHOM MHTPAJIHLHOM CTEHO3€ OT JHHA-
MUKH a TEY€HUE CYTOK TeX XKe apaMeTpOB y 37J0POBBIX
COOTBETCTBYIOILIETO BO3pacTa U OOJNBHBIX C HEJOCTa-
TOYHOCTbIO MUTpaJIbHOTO KiamaHa. Tak, CA/l, Allcp,
AJln mpu MHUTpaIbHOM CTEHO3€ IMOBBIMIAETCA CYyILE-
cTBeHHO B 22.00 6€3 TeHIeHIIMH K CHIDKEHHUIO ITHX TI0-
Ka3zareneil B HouHoe BpeMs. [losslmenHoe ¢ yTpa BJ]
HMMEJI0 TeHICHINIO K MOIhEMY HOUBIO. BEISIBIEHO yKO-
poUYeHHE BHYTPIDKEIYAOYKOBOM IIPOBOANMOCTH B
12.00; 22.00; 02.00, meproa HaNPsSHKEHUST MEOKapa B
17.00 u ymenbmenne UHM B nomnieHsb.
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BwmecTo cBOMCTBEHHOTO 370POBBIM JIFOASIM YAJIU-
HEHUSI HOYBIO MPOAODKUTEIBHOCTH JIEKTPHUUCCKOMN
CHCTOJIbI, BHYTPHUIIPEICEPIHONH MPOBOAMMOCTH, (a3
HU30METPUUYECKOTO COKpAIIEHUS U HANpSKEHHUA NpU
CTaOMWJIBHOW BHYTPIDKEIYIOUYKOBOW MPOBOJUMOCTH Y
OONBHBIX MUTpANbHBIM CTEHO30M YCTAHABIHMBAETCS
YKOPOUCHHE BHYTPUKEIYJOUKOBOM NMPOBOAUMOCTU B
MOJIJICHb, BEUYEPOM U HOYBIO MPH CTaOMIBHOCTH Bpe-
MEHH JJIEKTPUUYECKON CHCTONBI, (asbl M30METpHUe-
CKOT'O COKpAILlEHUs U MepLaTelbHoN aputMuu. Takum
00pa3oM, y OONBHBIX ¢ COYETaHHBIM MHUTPAIEHOM II0-
POKOM cepna ¢ mpeodiIagaHieM CTEH03a OTCYTCTBYIOT
«uenecoobpasHbe» (pa3HbIC H3MEHEHHS B TEYCHUE CY-
TOK napaMeTpoB AJl, 3IeKTpUYECKOH U COKPaTUTENb-
HOM (QyHKIMH MHOKapia ¢ NepHoJaMH MEHBIIEH
HanpsHKEHHOCTH M3yYaeMbIX (DYHKIMNA HOYbO. DTH He-
OnaronpusiTHeIe cMelleHus (a3 psja nokasaresnei re-
MOJIMHAMUKHU B T€YEHHE CYTOK MOT'YT CIIOCOOCTBOBAThH
BO3HMKHOBEHHIO OCTPOH CepAeYHON HeAOCTaTOUHOCTH
MPEHMYIIECTBEHHO B HOYHOE BPEMSI.

KOMBUHUPOBAHHBI MHUTPAJIBHO-
AOPTAJIbHBIN ITOPOK CEPALA C
INPEOBJIATAHUEM AOPTAJIBHOI'O
KITAITAHHOI'O ITOPA’KEHNA.

HccnenoBanue cyTOYHON PUTMHYHOCTH ITOKa3a-
Tenei reMoIMHAMHUKH ObIIO POBeAeHO y 18 00IbHBIX
KOMOMHUPOBAaHHBIM MHTPAIbHO-20PTAIbLHBIM IIOPO-
KOM: C TIpeobiialaHieM HeJI0CTaTOYHOCTH a0pTalbHBIX
KJIalmaHoB y 12 M cTeHO3a yCThs a0pTHl y 6 OGONBHBIX.
OrHonorus Nopoka Oblla peBMaruueckas. 3adoieBa-
HHE OCJIOXHWJIOCH Pa3BUTHEM 3aCTOHHOW cepaedHOi
HEIOCTaTOYHOCTHIO 1-2 cTamuu y 9 OonmpHBIX, 2-3 cTa-
I - y 9 6onpHBIX. [louTH y Becex oOcneayeMbIx nMen
MECTO BO3BPATHBIN BSUIOTEKYIIMI peBMOKapauT. JlaB-
HOCTB TOpOKa cepana Obuta ot 2 mo 20 xer. Bo3pact
oOcieqyemMbIx Koiebancs B mpenenax 17- 62 ier.

Pe3ynbpTaThl MCCIEI0BAaHUS CYyTOUYHOW TUHAMUKU
apaMeTpoB KPOBOOOpAIEHHs y 3TOM TPYIIBl 00Jb-
HBIX COIOCTaBJSUIM C TaKOBBIMH Y 3/IOPOBBIX JIOJIEH
COOTBETCTBYIOIIEro Bo3pacta (0T 18 mo 63 ner). AHa-
JIU3 3TOW CepUHU HCCIEeIOBAHMH IOKa3ajl, 4To y O0Jb-
HBIX KOMOMHMPOBAHHBIM MUTPAJIHO-a0PTAIBHBIM IO~
POKOM cepilia ¢ mpeodiiajaHieM KITaaHHOTO IopaKe-
HHUS OTMeYaeTcs CyllecTBeHHOoe moBbleHne AJlcp
BEYEPOM, CHIKEHHE ypoBHS BJl HOUbIO, yMEHbIICHHE
HNHM u ykopoueHue mepuojia aCHHXPOHHOTO COKpa-
IIEHHUs B MOCJIETIONTyIeHHOE BpeMs. B yTpeHHue gachl
JAJ 3nauntensHO HUXKE, a AJln u B]I - BbIIe 1o cpas-
HEHHMIO C YPOBHEM JITHX IOKa3aTelled y 310pOBBIX U
GOJBHBIX C HEIOCTATOYHOCTHIO MUTPAJIBHOTO KJIaraHa
npu sBieHusx aexomnercarun (P<0.01). ¥ 6ompHBIX
KOMOWHHPOBAHHBIM MHTPAJIBHO-a0PTATBHBIM TOPO-
KOM Cep/lla yCTaHABIMBAETCS CYNIECTBEHHOE ydarle-
Hue YCC, ykopoueHHne nepuoja U3rHaHus, yMEHbIle-
nue BCII u yBenuuenne THM 1o cpaBHeHUIO ¢ Belu-
YMHOW 3TUX NMapaMeTPOB reMOJNHAMUKH Y OOJIBHBIX C
HEOCTaTOYHOCTBIO MUTPAIBHOrO KjamaHa B 74. B
ycioBUsix ocHoBHOTo oomeHa (P<0.01; <0.02).

CpaBHUTENBHBI aHAIN3 psAfa TeMOJUHAMU4Ye-
CKHX TIOKa3aTelel 1Mo UX YPOBHIO B YTPEHHHE Yachl Y
OONBHBIX KOMOMHHPOBAaHHBIM MHTPAJIbHO-a0PTaNIb-
HBIM ¥ COYETaHHBIM MUTPANbHBIM ITOPOKOM Cepra C

npeo0ialaHieM CTEHO3a JIEBOTO aTPUOBEHTPHUKYJISIP-
HOTO OTBEPCTHS IO3BOJIMII BBIIBUTh 3HAYUTEIBHOE
camwxkenue JIAJ] u nossimenue A/l y nepBbIX MO OT-
HOIICHMIO K COOTBETCTBYIOIIUM BEJIMYMHAM 3TUX IO-
KazaTeJell y BTOpBIX. B oTiamn4me oT G0JIBHBIX € 1eKOM-
NIEHCUPOBAHHBIM MHTPAJIbHBIM CTEHO30M U HEHOCTa-
TOYHOCTBIO MUTPANBHOIO KjamaHa, Yy KOTOPBIX
ormeuaetcs poct CAJl, Alm BeuepoM M OTCYTCTBHE
(a3pr géTKOTO CHIDKEHHS Beex mapametpoB AJl u B/l B
HOYHBIE YaCHhI, y OONBHBIX JEKOMIICHCHPOBAaHHBIM KOM-
OMHHPOBAaHHBIM MHUTPAIBHO-AOPTAIBHBIM  TTOPOKOM
cepama mpu TeHAeHmn K noseimennio CAJl B moce-
MOy JEHHOE M BEYEpHEE BPEMSI MMEET MECTO CHUKE-
Hue BJl Houbto. OftHaKo B mepuoj OT 2-X 4acOB HOYU
no 7 4. yrpa otMeuaerca noabem BJI.

B HOYHBIE Yachl y OOJNBHBIX MUTPaJIbHO-A0PTaIb-
HBIM IIOPOKOM B OTJIHMYHUE OT 3JOPOBBIX JIOJEH COOT-
BETCTBYIOLIET0 BO3pacTa OTCYTCTBYET (ha3a CHIKESHUS
Bcex nokazaTeneil AJl, a Takke y/JUIMHEHHE BPEeMEHU
JIEKTPUUECKOI CHCTOINBI, (a3 M30METPHIECKOTO CO-
KpallleHUs] ¥ HaNpsDKEHUs JIEBOTO XKeIyJodKa. Takum
00pa3oM, BO BCEX IpyHnax OONBHBIX IEKOMIIEHCHPO-
BaHHBIMU IOPOKAaMU CEPALIA IPH HEKOTOPBIX OTIHYMSIX
JVUHAMMK{ U3MEHCHHH TOKa3aTeneil KpoBoOOpaIeHns
B TEUEHHE CYTOK OTMEUAETCSA HAPYLICHUE UX CYTOYHON
PUTMHUKH, CBONCTBEHHON 37J0POBBIM JroasaM. OmnucaH-
HBIE CIBHIH SIBISIIOTCS HEOJIArONPHUATHBIMHU, TaK Kak
CBUJICTEIBCTBYIOT O TPEHMYIIECTBEHHOM IOABEME
CAI, Allcp, Al B BeuepHee BpeMS U OTCYTCTBUH
(a3el cHKeHUs Beex mokasateneit AJl u B/I, a Taxxke
MPOAOJDKUTEABHOCTH OTAENBHBIX MapaMeTPOB JIIEK-
TPUYECKOH M COKPATUTEINbHON (PyHKIIMH MHOKap/aa HO-
4ybt0. Bc€ 3TO MOXKET co37aTh NPEANOCHUIKH AJIS pa3-
BHTHSI OCTPOH JI€BOXKETYJOYKOBOM HENOCTATOYHOCTH B
HOuYHOE BpeMs cyTok (A.Il. BenmukouBaneHko, 1974).

MoXHO OBUIO TIPEIIIOJIOKHTh, YTO HapyIICHHE
[UpPKaIHMaHHONW OpTraHU3allMy TeMOJUHAMUKHU TPH T10-
pOKax cep/la JOJKHO B ONPeIeIEHHON Mepe 3aBUCETh
OT CTENIEHU 3aCTOMHON CEepAEeYHON HEAOCTATOYHOCTH.
ATIpHOpPHO TpeJCTaBIsIACh JIOTHYHOW THUMoTe3a 00
YCUJICHHH W3BpAIlleHUs LUPKaJIUaHHOM OpraHu3aluu
KpPOBOOOpAIIeH!s NTPU HApacTaHUU SBICHUH cepaed-
HOW nexoMneHcannu. [IpaBoMepHOCTH 3THX coo0Opa-
KEHUH OblIa 0Ka3aHa MPU CPaBHEHUH CYTOYHOM PHUT-
MHKH I1apaMeTPOB TEMOANHAMUKH B 2-X TpYIIax 00Jb-
HBIX TOPOKaMHM CEpAla; C HEIOCTaTOUYHOCTBIO
kpoBooOpamienus 1-2 craguu (30 607bHEIX) U 2-3 cTa-
Juu (26 OOJBHBIX).

3AK/IIOYEHHE.

Pe3ynprathl Hccie0BaHUS MOKA3aJH, YTO H3Me-
HEHHs CyTOYHOH PUTMHIHOCTH IIOKa3aTenel KpoBooo-
paleHus, BEISBICHHBIC B TPyIe OOJBHBIX C 3aCTOM-
HOH cepleyHOl HEeJO0CTaTOYHOCThIO 1-2 cramuu, emié
OoJtbIe yCyTyOISIOTCS ITPH MOSIBJICHUH IIPU3HAKOB Jie-
komrieHcarmu 2-3 cragun. OcoOeHHO HeOIaronpusT-
HBIMU SIBJISIFOTCS CABMTY CYTOYHOM PUTMHYHOCTH Ma-
pamerpoB AJl, BJI, anexTpuieckoil akTUBHOCTH MHUO-
KapJa 1 GazoBoil CTPYKTYpBI CEpJICUHOTO LK.

AHanu3 MOJIy4eHHBIX JaHHBIX CBHIETEILCTBYET
0 peajybHOM yrpo3e pa3BUTHS OCTPOI cepIeYHON HEO-
CTaTOYHOCTH B BeUEpHEE U HOUHOE BPEMS CyTOK, OO B
3TU 4achl OCTAETCSI OTHOCUTENIBHO BBICOKUH YPOBEHb
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CAI, JIAH, Alln, Allcp u B/I, coxpamaetcs ¢a3za u3-
THaHHSA W OTCYTCTBYET CYHIECTBEHHOE YIJIMHCHUE
3IEKTPUUECKON CUCTOBI, BHYTPUIIPEICEPAHOI MPOBO-
JUMOCTH. MOXHO IpearnonaraTs, 4T0 B OCHOBE CMelIe-
HUS (a3 MakCHMalbHBIX M MHUHHMAJIBHBIX C/IBUTOB
psifa okasaresel reMOJUHAMUKU B TE€UEHUE CYTOK 110
OTHOIICHUIO K UX PUTMHUKE Y 370POBBIX JISKUT Hapy-
eHne QyHKIMH OUONOTHYECKHUX YaCOB.
PaccrpolicTBO remMo- U JIMKBOPOAWHAMUKU B IO-
JIOBHOM MO3Ty, BKJIIOYasl €ro AW3HIE(]anbHO-THIOTA-
JAMUYECKUM OTAE, HapyLleHHEe HEeHpOryMopaabHOU
PETYIALUH UIPAOT BEAYILYIO POIb B CPBIBE MEXAHU3-
MOB [HPK3JIMaHHOW OPTraHW3aLUH KPOBOOOPAIICHUS
IIpY 3aCTOMHOHM CEpIACYHON HEAOCTATOYHOCTH, KOrna

0COOCHHO CTPaMaloT MPOIECChl PU3NOTOTUIECKON pe-
TeHepaluy B MHOKap/ie Ha BCEX YPOBHIX €€, BKITIOYas
MOJICKYJISIPHBIA U CYOKIICTOYHBIIH.
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The article presents experimental proofs? of falsity of the generally accepted version of the SRT studied in
physics textbooks and truth of its alternative version. It is shown that there would be no radio engineering, elec-
trical engineering, Ohm’s law in Steinmetz’s interpretation or physical phenomenon of resonance, we would nei-
ther hear bell ringing or piano music, as well as no tsunami or Indian summer or other things would ever exist, if
the generally accepted version of the SRT were correct. Even children’s swing wouldn 't sway after being pushed
by parents. Therefore, it is concluded that the sections of physics textbooks related to relativistic physics, astron-

omy and astrophysics require correction.

Keywords: Imaginary numbers; Special theory of relativity;, Ohm’s law,; Resonance,; Transient Processes;
Dark matter; Dark energy; Invisible universes; Multiverse; Portals; Anomalous zones.

1. Introduction

The relativistic formulas given in the version of
the special theory of relativity (SRT) presented for
study in physics textbooks are known to be its main sci-
entific result. However, in cases a physical body moves
at superluminal speed, the formulas take on imaginary
values, physical sense of which could not be explained
by authors of the SRT. And this is not surprising, since
no one has known so far how to explain physical sense
of imaginary numbers discovered 400 years before cre-
ation of the SRT. Indeed, everyone knows what, for ex-
ample, 3 kg, 2 sec or 7 kmis, but no one, including even

physicists, knows what 3 | kg,2i secor71 km, where

1= \/—_1 , is. Actually no one needs such knowledge
in our everyday human life. This knowledge is useless
even when solving quadratic equations at school alge-
bra lessons.

However, authors of the SRT really needed that
knowledge, as they had to completely explain relativ-
istic formulas, the result obtained in this theory. Other-
wise, no one would have needed a theory, which
couldn’t be explained even by its authors. And the so-
lution to this issue was found. It turned out to be ele-
mentary simple and seemingly obvious. It is as follows:
if results of any measurements are never expressed by
imaginary numbers, then imaginary numbers doesn’t
exist.

And this was the concern of mathematicians, not
physicists, that mathematicians invented some opera-
tional calculus and some theory of functions of a com-
plex variable. Mathematicians didn’t mind. But they
didn’t even need to know physical sense of imaginary
numbers. This is how the postulate (that is, an unproven

assumption), called the principle of light speed non-ex-
ceedance, appeared in the SRT.

Nevertheless, there remained some doubts about
the truth of the principle of light speed non-exceedance
due to the lack of its proof and/or experimental valida-
tion.

In particular, the doubts were raised by the discov-
ery of Cherenkov radiation, emitted when charged par-
ticles are moving through a transparent medium faster
than the speed of light in that medium [1]. In 1958, its
authors Pavel Alekseevich Cherenkov, lgor Evge-
nievich Tamm and llya Mikhailovich Frank even re-
ceived the Nobel Prize for their discovery. However,
later confidence in the SRT was restored by specifying
that the principle of light speed non-exceedance implies
movement of a physical body only in a vacuum.

In 2011, the principle of light speed non-exceed-
ance was just about refuted again. This time it was
OPERA experiment [2] at the Large Hadron Collider.
But six months later the OPERA experiment was re-
futed by the ICARUS experiment [3], which, however,
neither confirmed nor refuted the principle of light
speed non-exceedance. It only revealed some errors in
the OPERA experiment and demonstrated how ex-
tremely complex the experiment was. Thus, it was
shown that the issue was very difficult to solve and
therefore there were doubts about whether it needed to
be solved at all.

2. Experimental proofs of falsity of the version
of the SRT presented for study in physics textbooks

Around the same time, in 2008-2010, there were
publications about the results of radio engineering ex-
periments [4]-[8] that successfully proved physical re-
ality of imaginary numbers and therefore made the

1 This is reprint of the article “Antonov A.A. Experimental proofs of falsity of the version of the special theory of relativity
presented for study in physics textbooks and truth of its alternative version”. 80 International scientific conference of Eurasian
Scientific Association "Development of science and education in the context of global instability". Moscow. ESA. 2021. 8-17.
(in Russian) https://esa-conference.ru/wp-content /uploads/2021/esa-october-2021-partl.pdf

2 In the Thirty Years’ War Cardinal Richelieu, prompted by similar considerations, ordered to inscribe upon cannons the fol-
lowing text: “Ultima ratio regum”. And the last argument of scientists is experiments.
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question of truth of the principle of light speed non-ex-
ceedance and the OPERA experiment unnecessary.
Since existence of multiplicity of sciences is explained
only by limited intellectual capacity of people, then dif-
ferent sciences should not refute each other. After all,
Nature is integral. Therefore, Science is also integral.
And mathematics is the single universal language of all
exact sciences. Thus, correct mathematical interpreta-
tion of radio engineering and any other experiments is
indisputably convincing for all other exact sciences, in-
cluding physics. Norbert Wiener wrote in this regard:
“Important work is sometimes delayed by the unavail-
ability in one field of results that may have already be-
come classical in the next field”.

However, since the principle of physical reality of
imaginary numbers proved by radio engineering exper-
iments [4]-[20] in physics refuted the principle of light
speed non-exceedance and thereby refuted the gener-
ally accepted version of the SRT [21]-[23], physical
community wasn’t satisfied with this result. And there-
fore, students have still studied an outdated and errone-
ous version of the SRT [24]-[33] presented in physics
textbooks and based on the refuted principle of light
speed non-exceedance.

In order to substantiate this statement and to gain
the moral right to propose replacing the erroneous ver-
sion of the SRT built on the postulates in physics text-
books with the alternative version confirmed experi-
mentally, let’s give a description of the experiments.

2.1.Proof of physical reality of imaginary num-
bers as a result of study of transient processes in lin-
ear electric circuit’s proofs of falsity of the version
of the SRT presented for study in physics textbooks

Since power is the energy derivative with respect
to time, energy stored in inductors and capacitors can-
not change instantly in electric LCR circuits, when
changing their operating mode (for example, switching
them). Consequently, infinitely large power that actu-
ally doesn’t exist might correspond to an instantaneous
change in energy. And therefore, transient processes al-
ways arise in such electric circuits, if no special
measures are taken to suppress them. These processes
are usually regarded as unwanted. And therefore, ways
of suppressing rather than using them are studied.

However, studying transient processes in this arti-
cle, we shall try to solve a very important scientific is-
sue — to find out whether the above-mentioned version
of the SRT implying that imaginary numbers are not
physically real is true. That is, we shall try to solve a
mathematical issue — to prove or refute physical reality
of imaginary numbers — that couldn’t be solved for 500
years, by radio engineering experiments. This physics
issue turned out to be so important that the Large Had-
ron Collider was even used in the OPERA experiment
to solve it. But this proved a failure.

/

X

Fig. 1. Graphical solution to the equation (2) on the set of real numbers corresponding to the

intersection

points of the line Y =0 and the parabola Y= aX2 +hx+c

Analysis of transient processes in linear LCR-
circuits allowed solving this issue in the following way.
Processes occurring in the electric circuits are known to
be described by linear differential equations usually of
not higher than the second order. Their solution con-
tains two components

y(t) = Y(t) forc + Y(t) free @)
where Y(t) forc is the forced component of re-
sponse (or output signal);
y(t) free is its free (or transient) component;
t is the time.
In this case, the transient component Y(t) free

that is of interest to us is found as a result of solving an
algebraic characteristic equation of the same order (for
example, second) as the original differential equation

ax? +bx+c=0 )

where X is the additional variable that is called a

complex frequency in radio engineering, if it is actually
a complex number.

And then, depending on the result of solving the

equation (2), the function Y(t) free corresponding to

this solution shall be found.

In algebra, solutions to the equation (2) can be on
the set of both real and complex numbers. In the first
case, the equation (2) can have either no or one or two
real solutions (see Fig. 1) depending on the value of the

coefficients @,D,C . In the second case, there are al-
ways only two solutions (see Fig. 2). Moreover, the two
roots are different in Fig. 2a and 2c, and equal in Fig.2b.
However, this case defies common sense, since
two different decisions cannot be simultaneously true.
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One of them must be false. So where is the truth?
Which of these solutions is true?

N
.\\\\gn%%“@‘@"o {
0

R _\\\“.‘&’\*‘\
(RPN

Fig. 2. Graphical solution to the equation (2) on the set of imaginary numbers, corresponding to the tangent

plane point |y|=0u+i0v and tangent surface point |y| =

Mathematics could not answer this question.
Therefore, let us turn back to the analysis of transient
processes in radio engineering. The following facts are
well known in radio engineering:

o when the discriminant b? —4ac is positive,
and therefore the roots of the characteristic equation
(2) are real and different, the transient process is aperi-
odic;

o when the discriminant b? —4ac is equal to
zero, and therefore the roots of the characteristic equa-
tion (2) are real and equal, the transient process is crit-
ical;

e when the discriminant bZ —4ac is negative,
and therefore the roots of the characteristic equation (2)
are different and complex-conjugate, the transient pro-
cess is oscillatory.

As can be seen, radio engineering claims that tran-
sient process always exists. But this situation takes
place only for solutions to the characteristic equation
(2) on the set of complex numbers. For solutions on the
set of real numbers, there can be a result in the form of
complex conjugate numbers. Thus, if the solutions on
the set of real numbers were correct, and therefore, if
the principle of light speed non-exceedance were true,
then oscillatory transient processes would not exist.
That is, there would be no tsunami and Indian summer;
no church bells and grand pianos would sound; chil-
dren’s swings would not sway after being pushed by
parents and no shock oscillations would exist at all.

Therefore, we have to conclude that the only cor-
rect solution to algebraic equations (not only character-
istic, but to all) are solutions in the form of complex
numbers. In that case complex (and, therefore, imagi-
nary) numbers have to be recognized as physically real.

2.2.Proof of physical reality of imaginary num-
bers as a result of study of linear electric circuits us-
ing Ohm’s law in the interpretation of Steinmetz

In accordance with Ohm’s law in the interpretation
of Steinmetz, not only resistors, but also inductors and

3 Consequently, the generally accepted version of the SRT
could have been refuted back in the 19th century, i.e.before
its creation

ax2+bx+c

= ‘a(u+ iv)2 + b(u+ iv)+c

capacitors have electrical resistance. However, unlike
the value of resistors R that does not depend on the
frequency of voltage applied to them and is measured
by real numbers R, the value of reactance of inductors
L and capacitors C is measured by imaginary num-

bers X =]jaL and Xc =1/jaC=—j/aC oppo-
site in sign and depends on the frequency @ of voltage
applied to them. Imaginary unit is designated here as |

, since designation 1 in the theory of electrical circuits
is used for electric current.
Therefore, in accordance with Ohm’s law in the

interpretation of Steinmetz the value of current i(t)
flowing through LCR-circuit of any configuration, to
which an alternating voltage U(t) is applied, would be

equal to 1(t)=U(t)/|Z(j0)|, where Z(j®) is the

complex resistance of the electric circuit under study.
However, it wouldn’t depend on the frequency @ of

this voltage, if the so-called imaginary reactances X|_
and Xc do not physically exist. Otherwise it would.

Any experiment can confirm this dependence, and,
thereby, physical reality of imaginary physical entities
— imaginary values of reactances of inductors and ca-
pacitors.

So, resonance and various electrical filters can ex-
ist due to physical reality of imaginary values of reac-
tances of inductors and capacitors in electric circuits.
Therefore, if the generally accepted version of the SRT
and its statement about physical unreality of imagi-
nary numbers were true, existence of television, radi-
olocation, GPS trackers, mobile phones, or radio
equipment in general would be impossible.

Thus, the evidence of physical reality of imaginary
numbers that couldn’t be obtained by physicists within
the framework of the OPERA experiment at the Large
Hadron Collider turned out to have been de facto ob-
tained® long ago by millions of radio engineers all over
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the world and is daily confirmed by their practical ac-
tivities in all radio electronic laboratories. Notably, this
plain evidence of the principle of physical reality of im-
aginary and complex numbers that is possible due to
measuring the value of resistance of electrical circuits
with devices available in any radio engineering labora-
tory — for example, testers (see Fig. 3), oscilloscopes,
frequency-response analysers, etc. — is the most con-
vincing.

After all, it is exactly the ability to register by de-
vices X-ray, radioactive, ultraviolet and infrared radia-
tion, infra and ultrasound, magnetic field, atoms and

”

subatomic particles, as well as many other physical en-
tities that are not registered by the human senses,
proves their physical reality. Therefore, to prove phys-
ical reality of imaginary numbers there is no need to
conduct the unique and expensive OPERA and
ICARUS experiments at the Large Hadron Collider in-
volving a large number of professors of physics instead
of a simple and cheap radio engineering experiment us-
ing a tester (see Fig. 1) and involving only one engi-

neer.

N ‘, B '”’.“ ‘v.‘“"\ i (lnl
,' ; A1

Fig.3. This is all that is needed instead of the Large Hadron Collider for the experimental proof of physical
reality of imaginary numbers.

Thus, since the principle of physical reality of im-
aginary numbers in the SRT has been experimentally
proved, there’s no longer any necessity for the postu-
lated principle of light speed non-exceedance, but it be-
comes necessary to correct relativistic formulas that al-
low explaining the SRT at superluminal velocities.

3. Alternative version of the SRT

Thus, the principle of physical reality of imaginary
numbers can be considered proven and the principle of
light speed non-exceedance can be considered refuted
as it is useless. What have we achieved by this? What
new knowledge have we received? To answer these
questions, let’s analyse a relativistic formula graph. For
example, the graph of the Lorentz-Einstein formula

m —__Mo (3)

Y- (Y)?
where mq is the rest mass of a moving body (e.g.
elementary particle);
m is the relativistic mass of a moving body;

Vv is the velocity of a body;
C is the speed of light.

As can be seen, the section 0 <v < c of the graph
of function (3) in Fig. 4a corresponds to our visible
universe, and the section ¢ <v of the same graph — in
accordance with the principle of physical reality of im-
aginary numbers — corresponds to some other invisible
universe, since it is beyond the event horizon. How-
ever, this invisible universe does not exist, because the
process m(v) corresponding to the formula (3) is un-
stable at the section ¢ <v. Actually, if we assume that
velocity v of a moving body has increased, for some
reason, in the section ¢ <v of the graph in Fig. 4a, then
this should lead to a decrease in its massm, and a de-
crease in mass m should lead to a further increase in
velocity v, and so on. If we assume that velocity v of
a moving body has decreased, for some reason, then
this should lead to an increase in its massm, and an
increase in mass m should lead to further decrease in
velocity v, and so on. Consequently, there can be no
physical content in the section ¢ <v of the graph in
Fig. 4a. And that’s why the relativistic formula (3) is
incorrect, since its derivation has not been completed.
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Fig. 4. Graphs of functions m(v) corresponding to the formulas (3) and (4)

To complete its derivation, we should reason as
follows. Invisible universes together forming the hid-
den Multiverse could exist in the section ¢ <v of the
graph in Fig. 4a, if the graph of function m(v)had
many intervals ¢<v<2c,2c<v<3c,3c<v<ic,
etc., on each of which it would take the same form as
on the interval 0 <v<c . Therefore, for the hidden
Multiverse the graph of function m(v) should gener-
ally have the form shown in Fig. 4b. Hence, the func-
tion can be written as follows

where q =|_%J is the “floor” function of argu-

ment % in discreet mathematics; its integer values*

correspond to different mutually invisible parallel® uni-
Verses;

w=v—qc is the local velocity for each parallel
universe that can take values only in the range
o<w<c;

V is the velocity measured relative to our visible
universe.

me— Mot moi @
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Fig. 5. Six-dimensional space of the hidden Multiverse

However, as shown in [34]-[36], the six-dimen-
sional metric of the hidden Multiverse (see Fig. 5) is
more complex than the three-dimensional metric of our
visible universe. And therefore, the Lorentz-Einstein
formula ultimately takes the following form

m= mo(i1)9(i2)" (13)°  _ mo(ip)%(ip)"(i3)° ©)
[ —@ereoP 1=
where iq,io,i3 are the imaginary units in hyper-
complex numbers [37] called quaternions;
g, r, s are the extra dimensions;
Vv is the velocity measured relative to our visible
tardyon universe;

4 1t takes non-integer values in the portals considered below,
where the value ( varies by one from a portal entry to its

C is the speed of light;
w=v-—(q+r+s)c is the local velocity of the

universe corresponding to the coordinates q,r,s, that

can take values only in the range 0 <w<c .

Other relativistic formulas can be corrected in a
similar way. The corrected relativistic formulas allows
for creating a version of the SRT [38]-[50] alternative
to the incorrect version presented in physics text-
books.

4. Experimental proofs of truth of the alterna-
tive version of the SRT

exit under the influence of physical factors that haven’t yet
been studied

5 Called as such because they never intersect despite their in-
finity
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In order to substantiate this statement and to gain
the moral right to propose replacing the erroneous ver-
sion of the SRT built on the postulates in physics text-
books with the alternative version confirmed experi-
mentally, let’s give a description of the experiments.

4.1. Dark matter and dark energy phenomena
prove existence of invisible universes

The phenomenon of dark matter was discovered
by Jan Hendrik Oort and Fritz Zwikky in 1932-33, and
the phenomenon of dark energy was discovered by Saul
Perlmutter, Brian P. Schmidt and Adam G. Riess, who
received the Nobel Prize for this discovery, in 1998-99.

These phenomena [51]-[53] are referred to as such
for their incomprehensibility. It is unclear why they are
invisible and neither emits nor reflect nor absorb nor
refract electromagnetic oscillations in any range and
therefore can be detected only indirectly by their grav-
itational manifestations. It is even more incomprehen-
sible why any molecules, atoms or subatomic particles
haven’t yet been found in dark matter and dark energy,
although their total mass is more than twenty times
greater than the mass of all objects of our visible uni-
verse. This circumstance even raises doubts about cor-
rectness of modern understanding of the term ‘matter’.
And the subsequent long-term and very intensive stud-
ies of the phenomena of dark matter and dark energy
have not brought scientists closer to understanding their
sense.

Albert Einstein explained the reason for incompre-
hensibility of the phenomena of dark matter and dark
energy in the existing version of the SRT very clearly:
“Insanity: doing the same thing over and over again
and expecting different results . That is, astrophysicists
themselves have created all these incomprehensibilities
by wrong statement of the task. They sought explana-
tion for the phenomena that should certainly corre-
spond to the version of the SRT presented in physics
textbooks. This version of the SRT implies that we live
in the Monoverse. However, since no macro-objects
corresponding to the concepts of dark matter and dark
energy were found in the Monoverse, it was quite logi-
cal to seek an explanation for these phenomena in the
microcosm. And they failed again. Nevertheless, scien-
tists considered any alternative explanations for the
phenomena irrelevant. And therefore, even those few
hypothetically possible structures of the Multiverse
published in [54]-[61] have always been commented on
as fundamentally unverifiable.

However, if we change the statement of the task
and seek an explanation for the phenomena of dark mat-

ter and dark energy in the invisible universes of the hid-
den Multiverse existing along with our visible universe,
explanation becomes obvious [62], [63]:

o dark matter and dark energy are merely certain
images (rather gravitational, than optical and still less
electromagnetic), a kind of a shadow, of invisible uni-
verses of the hidden Multiverse, rather than some real
physical entities located in the microcosm or in the
macrocosm;

e dark matter is evoked by invisible parallel uni-
verses of the hidden Multiverse adjacent to our visible
universe;

e dark energy is evoked by the rest of invisible
parallel universes of the hidden Multiverse, which are
more distant from our visible universe;

¢ notably, images corresponding to dark matter
and dark energy do not contain any chemical sub-
stances. This alone suggests and proves existence of
the Multiverse, rather than the Monoverse.

This explanation meets the Occam’s razor crite-
rion and therefore is quite plausible. And since, in ac-
cordance with this explanation, the phenomena of dark
matter and dark energy are evoked by existence of in-
visible universes, it can be assumed that experimentally
registered dark matter and dark energy are experi-
mental evidence of existence of invisible universes,
which proves the truth of the alternative version of the
SRT.

4.2. How to see invisible universes?

The truth of the alternative version of the SRT can
also be confirmed by direct astronomical observation of
constellations that have never been seen in the starry
sky of Earth [64], [65]. Moreover, this is the only way
to reliably identify invisible universes (like people by
ID photos), since stars in the skies of different universes
are obviously spread in extremely different ways. It is
also obvious that these other constellations can only be
seen in these other universes, which are invisible from
our universe on most of the Earth’s surface.

However, it turns out that our Earth has numerous
areas called anomalous zones [66]. At least some of
them are entrances to passages to other universes,
called portals [67]. These passages are analogous to the
passages in our dwellings that lead from one room to
another. We can usually see only one of the rooms en-
tirely, the room we are in now. Any other room can also
be partially visible, if we adjourn to it or at least look
inside through an open door.



International independent scientific journal Ne34/2021

29

Fig. 6.
Main Astronomical Observatory of the National Academy of Science of Ukraine located in an anomalous zone

Therefore, an adjacent invisible universe can be
looked into from any portal of our visible universe in a
similar way. Entering a portal one can observe as the
star map of one universe is gradually replaced by the
star map of the adjacent universe. And it would seem to
the observer moving along the portal that these are con-
stellations of our starry sky moving, disappearing and
appearing. Moreover, the deeper one enters the portal,
the more changes one actually sees. But people avoid
visiting anomalous zones and try not to enter deep into
the portals, and rightly so. Portals are labyrinths invisi-
ble to us and once you are in, it is easy to get lost and
not to find the way back. Therefore, in order to safely
perform astronomical observations in portals, first it is

necessary to create portal orientation devices (similar
to marine compass).

Even with a slight penetration into a portal, while
still remaining at its entrance in an anomalous zone, one
can observe some changes in the constellations known
to astronomers. This would also be an irrefutable ex-
perimental proof of existence of other universes that are
invisible outside the portals. Moreover, such an exper-
iment, similar to the experiment conducted by Sir Ar-
thur Stanley Eddington [68] in 1919, would be quite
low-cost and simple, since the main thing required is to
place a telescope in an anomalous zone, all the rest is
available.
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Fig. 7. Scheme of an experiment in detecting invisible universes

And since constellations observed in the starry sky
using such a telescope may sometimes differ very
slightly from constellations observed using other tele-
scopes placed outside the anomalous zones, some as-
tronomical observatories could already have been, by
chance, located in anomalous zones. For example, the
Main Astronomical Observatory of the National Acad-
emy of Sciences of Ukraine located in the Holosiivskyi
Forest, just 12 km from the centre of Kyiv, the capital
of Ukraine. This means that the whole experiment
would involve comparing, and detecting differences in,
positions of stars located at the same fragment of the

starry sky observed by different observatories. This
presupposes that the information obtained should be
transferred by observatories of the same region to a sin-
gle computing centre (Fig. 7) and processed to detect
the differences.

6. Conclusion

Let’s summarize. All the experiments described
above refute the generally accepted version of the SRT.
This occurs in a different way. Collectively all these
refutations are even more convincing. Thus, the proofs
of physical reality of imaginary numbers given in sec-
tions 2.1 and 2.2 undoubtedly refute the principle of
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light speed non-exceedance and thereby the whole ex-
isting SRT. Section 4.2 offers a description of an exper-
iment that has not yet been performed, but is very
demonstrative. The experiment allows discovering in-
visible universes. Section 4.1 mentions the experiments
that were conducted in the last century. They allowed
discovering the phenomena of dark matter and dark en-
ergy that are actually evoked by invisible universes.

Although one experimental proof is usually
enough to refute other theories, the existing version of
the SRT has not been refuted. The erroneous version of
the SRT is even presented for study in physics text-
books, which must contain only unconditionally correct
theories. Hence, authors of the textbooks create the im-
pression that the generally accepted version of the SRT
is also unconditionally correct, although there already
have been published dozens of articles, proving that it
can be refuted by existence of television and radioloca-
tion, GPS and mobile telephony, musical instruments
and children’s swings created by humans, as well as
tsunami and ‘Indian summer’ created by nature, reso-
nance, Ohm’s law in the interpretation of Steinmetz and
many other things.

For all that, why then the incorrect version of the
SRT hasn’t still been refuted? Why, for example, deci-
sions on banning criticism of the SRT were made by
Soviet Government three times: in 1934, 1942 and
1964? It hasn’t still been criticized. The author of the
article does not know answer to these questions. How-
ever, authors of the textbooks might not have read my
articles. Or, if they have read, they haven’t believed and
verified it. Anyway, this needs to be done. And text-
books need to be corrected, because it is immoral to
provide outdated and unimproved knowledge to stu-
dents [24]-[33]. After all, Albert Einstein wrote:
“There is no single idea, which I would be sure that it
will stand the test of time”.

An alternative version of the SRT confirmed ex-
perimentally is described in publications [38]-[50].
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Abstract

Due to the growing role of information technology in modern society, as well as the reality of the many threats
to their security, the problem of information security requires increasing attention. The systemic nature of the
impact on information security of a large set of different circumstances lead to the need for an integrated approach
to solving this problem. In these conditions, the assessment of information security threats needs special attention
as a necessary component of an integrated approach to information security of the organization. Therefore, the
article is devoted to the analysis and assessment of the main threats to information security of information objects,
as well as the principles of information security of the organization. The article summarizes the existing scientific
approaches to determining the nature of threats and sources, vulnerabilities, classifications of possible threats
and areas of information security of the organization.

Anomauin

Y 36’a3ky i3 3pocmaiouoio ponmio iHPOPMAYIIHUX MEXHONORIT Y HCUMMI CYHACHO20 CYCRITLCMEBA, d MAKOIC Yepes
PEANbHOCII YUCTEHHUX 3a2PO03 3 MOYKU 30py iX 3axuwenocmi npoonema iHgopmayiiiHoi benexu eumazae 0o cebe 6ce
oinbwoi ysazu. CucmemHutl Xapakxmep 6nauey Ha IHopMayitiny 6e3nexy 6eIuKoi CyKynHOCMI pisHUX 00Cmasut npu3eo-
051mb 00 HEOOXIOHOCMI KOMIIEKCHO20 NiOX00Y w000 supiwentst danoi npobaemu. Ocobnusoi yeazu 8 yux yMosax nompe-
bye oyinKa 3a2po3 IHopMayitiHol be3neku ik HeOOXIOHA CKIA008a KOMNIIEKCHO20 NiOX00y 00 3abe3neyeHHs inpopmayiv-
HOi 6e3nexu opeanizayii. Tomy cmamms npucessuena ananizy ma oyinyi OCHOBHUX 3a2po3 iHghopmayitinoi 6e3neyi 06 'ekmis



International independent scientific journal Ne34/2021

34

iHghopmayitinoi disibHoCmi, a maxodic 3acadam 3abe3nedents iHpopmayitinoi besnexu opeanizayii. B cmammi y3aeano-
HeHO ICHYI04i HAYKOBE NIOX00U 00 GUHAUEHHS. CYMHOCHIE 3A2P03 Ma 0dicepelt, YPa3mueoCmell, po3eisiHymo Kiacugikayii
MOJNCTUBUX 3A2PO3 MA HANPSIMU 3a0e3neyeHHst InghopMayiliHoi b6e3nexu opeanizayi.

Keywords: threats, methods, tools, information security, threat assessment.
Knrouosi cnosa: 3azposu, memoou, 3acobu, ingpopmayitina besnexa, oyiHka 3a2po3.

Beryn. YV cydacHOMy cycniibCTBa pi3Ko 3pocina
pornb iH(popMamiifHOi CKiIamoBOi y 3abesmedeHi 0e3-
TIEKH I AIPHEMCTB Ta JepXKaBH y IToMY. 3 T IBUIIICH-
HSIM 3HAYHOCTI Ta WiHHOCTI iH(opMmamii BiATIOBiZHO
3pocTae i BaXXIHBICTS 11 3axucty. Kpim toro, inpopma-
IIis1 KOIITYe Tpomei. 3Ha4UTh BUTIK abo BTpaTa iH}o-
pManii CIpUYMHUTH MaTepiaibHuil 30uToK. ToMmy 3a-
XHCT iH(pOpMaIlii € aKTyallbHUM HaYKOBUM 3aBIaHHSM.

CycninbHa TpaHC(OpMaIlis Ta 3arajbHa HECTil-
KICTb, 3aIUIaHOBaHi Oiypkawii Ta HEOUiKyBaHi Iepe-
MIHH CTOPIYYSMH HECYTh 3 COOOI0 MPEBEHTUBHY (QYHK-
Ii10 MiZTOTOBKY J0 3YCTPidi 3 HECTIOIIBAHO CKIIQTHUMU
eMEepUKEHTHUMH ITpOo0IeMaMu, CTaBIITYN y TOMY YHCIi
3a/1a4i MONIYKY HOBHX IMIIXOJIB J0 OIIHKH 3arpo3 iH-
tdopmariitaoi 6e3nexu (IB) 06’exram iHpopMartiiHOT
nisttbHOCTI (OI[T). B ymMoBax OypXITHUBOTO pO3BUTKY iH-
tdopmariitaux Texuoori# (IT), koau BoHH cTamu Oc-
HOBOIO U1 (opMyBaHHS TIIoOaNbHOTO iH(pOpMAIiii-
HOTO CYCIIJIbCTBA, y cBOtO uepry Ib crae xuTTeBO He-
00XiZIHOI0 YMOBOIO 3a0€3I€YCHHS 1HTEPECIB JIIOJHHHY,
CYCIIIBCTBA Ta JCPXKABU 1 HAMBAXKIIUBINIOK JIAHKOO
BCI€T CHCTEMH HaIliOHAIBHOI O€3MeKH KpalHH.

ocranoBka mpo6uemu. Cran iHdopmaniiiHol
OC3MeKN ICTOTHO 3aJIe)KUTh Bil 3arpo3, MPOSB SKHUX
MOX€ 3aBJaTH HETIONPABHOI IIKOIH SIK JAEPXKABHOMY
Tak 1 KOMEPIIHHOMY CEeKTOpaM HaIliOHAJIFHOI eKOHO-
Mmikn. Came TOMY ZOCTiKEHHsI OCHOBHHX 3arpo3 Ta 3a-
caJI 010 OIIHKH iH(OopMaIliifHOT Oe3neKu 00ieKTIB iH-
(hopMariiftHO isITFHOCTI I TOOYIOBH €(PEKTHBHHUX
CHCTEeM 3aXUCTy iHpOpMallii € aKTyaJIbHUM.

Anani3 ny6aikauniii. [npopmariitnas Ge3neka Ha-
Oyna oOpucy HOBOTO JIEP>KaBHO-TPOMAJICHKOTO 1HCTH-
TYTY, CTAHOBJICHHIO SIKOTO, 5K 1 B IHIIUX KpaiHaX CBITY,
npuTaMaHHa Hu3ka npobOiieM. Tak Hampukianm, y B3s-
ToMy YKpaTHOIO KypcCi Ha BXO/DKCHHS Y €BPOICHCHKUN
npoctip (mgkpimennii Ykazom Ilpesnaenta Ykpainu
IIpo Crpareriro kibepOe3nexkn YkpaiHu Big 27 cidHs
2016 poky [2]) akIIEHTY€EThCS yBara Ha IIOCHIICHHI 3Ha-
4yeHHs Ta poii b, sk ckiaoBoi HaliOHATBHOT Oe3MeKn

VYkpainu. OnHuM 13 npioputeTiB 3abe3neueHss 1b Bu-
3HAYEHO MPH [JbOMY CTBOPEHHS IHTEIPOBAaHOI CHCTEMH
OLIHKY iH(OpMAaIiifHUX 3arpo3 Ta ONEPaTHBHOTO pea-
T'yBaHHS Ha HHUX. JIOCHIIKEHHIO IINX MMHUTaHb IPHUCBA-
geHo pobotu: B.JIL. Bypstaka, }0.B. bormanosuua, I1.0.
Banamoga, C.B. KaByna, C.B. Ka3mipuyxk, O.I". Kopue-
ko, O.A.JlanteBa, B.O. Xopouko Tomo. Bukopuc-
TaHHS PI3HUX METOJAUK 3 METOIO OLIHIOBAHHS 3aXUCTY
iHopMaii B opranizarisx po3nisigaii y cBoiX podo-
tax: B.B. byt, O.B. I'pebentok, B.B. Jlomapes, M.O.
Kugko, I.P. Kones, B.B. Mukutenko, A.A. Canepau-
HoB, O. A. CopokiBcbka, M. FO. Tanmropa, B. C. Ium-
OaoK.

MeTtol0 cTaTi € aHaJi3 CyYaCHHUX BITYM3HAHUX Ta
3apyOKHUX MiAXOMIB Y BU3HAYCHHI OIIHKA OCHOBHHX
3arpo3 moao 00’eKTiB iHpOPMAIiHHOT TisSITEHOCTI.

BuxJiiajeHHs1 0CHOBHOI0 MaTepiay

IHdopmaniiina Oe3meka — 1e, K BimoMo [3], «cTaH
3aXMIIEHOCTI 1HPOPMALIIHOTO CepeIoBHINA CYCITIIbC-
TBa, 10 3a0e3neuye il (OpMyBaHHs, BUKOPUCTAHHS 1
PO3BUTOK B iHTepecax rpoMajsH, opraizauii». Oc-
HoBy Ib cranoBmsTh moisitTHka 1B, 3akoHOMaBYa, HOP-
MaTHBHO-TIPaBOBa Ta HaykoBa 0a3a Ib, cTpykrypa op-
TaHiB, SAKi 3AIHCHIOIOTH 3aXWCT iHQOpMAIii, a TaKOXK
METOH, CITOCOOH 1 3ac00H, sIKi BOHM I I[LOI'O 3aCTO-
coBytoTh. Hanipsimu [B Ta etamu 11 popMyBaHHS IOAaHO
Ha puc. . 3Baxkarouwn, 1o 3axoau 3abesnedenns 1b B opra-
Hi3aIlii CPSIMOBYIOTBCSI TOJIOBHUM YHHOM Ha Te, 00 He
JIOITyCTUTH 30UTKIB Bifl BTpaTH iH(pOpMAIIii, IPpaBOMIpHO
TIepII 32 BCE CKOHIIGHTPYBATH yBary Ha BU3HA4YEHHI 3arpo3
— CyKYITHOCTI YMOB 1 (paKTOpiB, 1110 CTBOPIOIOTH HEOE3MEKY
JKUTTEBO BAKIIMBUM IHTEpecaM OCOOKMCTOCTI, CYCITIbCTBA
Ta JIep>kaBH B 1JIoMy B iHpopMariiHiii cdepi. [Tepeaymo-
BOIO 1osiBu 3arpo3 Ib € sik 00’ ekTHBHI (HEAOCKOHATICTD 3a-
co0iB 3aXUCTY), TaK 1 Cy0’eKTHBHI (hakTopH (IIPOMHCIIOBE
IIITUTYHCTBO, KapHi €JIeMEHTH, HECYMITIHHI CITiIBPOOI THUKH
TOIIIO).



International independent scientific journal Ne34/2021 35

Zakonomaedga, CTpyKTYpa opranis, mo TTomiThEa Metonu, cnocofi
HOPMATHEHO-METOIHH 3MIACHIOKTE 3aXHCT imdopmartifizol 3acobH 3aXHCTy
a T2 HavKoEa baza indropaamit (31) besrert indopmartii (C31)

OCHOBH TH®OPMAIIIHHOI BESIIEKH

Buznauensa o6 exTiE indopuaniiinol @

MiAMEHOCT] M ANATAMTE 3AXUCTY

BuAENeHHA MOTEHMIANNX MOEIHERX Crcrema
sarpos i KaHamie BUToKY iHdopuMamii . e
y inopman iz opmarrifirrod

besmmern

IIpoBeneHHA OUiHEH 3arpos i pUsHEE
ona ingopmanii (pecypcie IC)

niliy

Hanpsamau indopuamiiaoi

BuzHaueHHA EUMOT 00 CHCTEMH

TAH () 0pMyBaHH IH{ 0P Maniio] Geznexn

3axXUCTY iHdopmanmii besneru
SBmificuenna eubopy C3IlTaix /
XapaKTepuCTHE :
| OB exTH | / / )
|
Bropoeamsedsa i opragizania =
poEaf P - | Ilpouecu |
EMKOPHCTaHHA 00panuy 3axomiE, e
cnocofiE i C31 | /]éﬂa.nn Rp— M
. L. . | BunpoMiHOEaHEA
SnificHeNHA KOHTP OJIE0 IinicHoCT i
KEPpVEAHHA CHCTEMOR JaXHCTY | EnenenTi AXUCTV

Puc. 1. Ocnosu, emanu ma nanpsamu gopmysanus Ib

[pupona noxomkerHs 3arpo3 Ib Moxxe OyTH TpH IIOMY BHITATKOBOFO (3001, TOMUIIKH, TTOOIYHI BIUTUBH TOIIO), 00
HAaBMFCHOIO (3JIOYMHHI [Iii coriyMy), Tabm. 1.
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Tabmurs 1.
Tunu 3arpo3 indopmauiiiniii 6e3neni B indopmanilinux cucremax

THII 3ATPO3H
IpHasEn afo COOHYKAIBHI MOTHBI
HagmucHi 3arpo3mn HenapaucHi 3arpo3n
Posrpagarma o clie mdopaami — TparseHHa EHEOPHCTORYBATE
e U . s cmoi
33CTOCYBAHEA TP OT AMEFK 113 CTOK — ﬁ_fﬁme y ingopuanio (K1) caoix

Hecnpaemicre amaparypr, mo | HegocTamaseamidikama o cIVIOEYECIOTO
- MOEE IHINIOBATH HECAHKIN- | MepCoHATY, 33CTOCYELHEA

OHOBaHe SENTYEIHER [P HecepTHHIKOEa HIX TeXHIMHHX 32C001B
BHEOpHCTAHEA Oporpast 3apgamma sopTHE oM HC I8
#TPOAHCBEHH EIHED indopMamimEy caeTeny (1)

TToMELIEH E Iporparax oGpodse 3313\,IIEI-H-IHSUPHELEDIJHXUMBHEEI?HHH _
indopaarii - TP oTpaMENK SAKTAT0E ¥ Ip oleci pospodEm
TP OTP A MHEX CHCTEM

BrpoBa a-EeHEA KOMII EOTEPHOTD

Eipycy - Pyimyeamsa [C s MeToR 32BN aHHA SOMTEE

Ilororosm B OpoTpaMax | 33CTOCYEIHEA HecepTHHIKOEIHOTO
obpodsm indopMami TP 0TpaMHOTD Ip 0VETY

Hegotproaasma mep cogaton eror 1B,

- TMOpYIIEHHA TEXHNTONYHO1 0 C 0B 0 cT
podorrsIC

IMoypLTROES KOMYTAIA BMep el

FOM — 3 MeTo CTBOP EHEHE KAHATY 314 BHToRy K
— Hom‘:_:cosa EOMyTAAE HEE o00cIyroByHEoro MepeoHTy
mepesl EOM
IIapasHTHE ATeKTPOMATHITHE
~ BrmpoMiosanm (EMB) HenocTamie ypaxysaHe EHMOT Desmesi Ha
Tlepexpe i Ha Be A 32 eTaIm NpoekTyEamRA [C ado i cTBopeHA
B paxyaok EMB
IMTprnaycose EMB — Breig s aagy IC s MeTor saBIaHEg sS0MTHE
BHKODHCTAHESA 3 Ky CTHUEHIK
EHIIP OMIHFOEZ HE — . e
- Oxnepa s koHdiTe o iHbopaarmi
K omiroeaHEA 33 JOI0MOT 0k _
ElSVATEHOTO 1 CIVXOEOTO FOHID IR
MacEyEaHHA N KOpHCTYEIYa, HecamanoHoEase BTp YIaHEA E poQoTy
Ma0op Dapoms B CHICTEME B STOTHEHE ILTAX
_ Torrsa 5 podoTs omeparopa Henocra’q{_r:mazicpixam,sacrocym
HecepTHdikosaroro I13
— TToMLTEN KOpPHCTYEA S BrHEOpHCTAHHE He0 CTATHREOrO 32 XHCTY

TTonELTER IporpaMicTa: oI,
e eRp VY EAHEA P OTPaMEOT o -
SAXHCTY, POSKPHTIA KOJIE, AP o
TTonELTER TeXHIMHOTO TTEP COHATY

OIHCI epeRpYIYBAHHA CXeM - -
SAXHCTY, MOMELTEOES KOMYTAILT

3 MeTom JoDVBIHEA 0 cofHeTo] BRTOH 200
33 B4 HHA 50MTHE

TTorOLTEs  MepCoHATY: IEpe-
— EPVUVEAHEA CXeM  SaXHCTY,
TOMHIEOBE KOMyTAILT

Hegocrama seamidikaiia o0 cIyToOEVIHOTOTO
MepCoHATY, T0PYIISHH TEXHOTOr

3acobamu peaizarii 3arpo3 K MPaBUIIO €: MKiA-  3a HacTiaKaMu cBOE€T aii 3arposu Ib cipsiMoBaHi Ha 1o-
JMBE Ta MOTeHIiHO HebOesmeune [13 (computer virus;  pymeHHS Koxpidenyitinocmi, yinichocmi ma 0ocmyn-
worm; trojan horse; rootkit; spyware tompo), Internet-  nocmi do ingpopmayii (puc.2). OWiHKY MOXKIUBHX aK-
maxpaiictBo  (phishing, carding, pharming, sSms TyamsHuX 3arpo3 Ib B oprauizatiii JOIiIbHO TIOYUHATH
phishing tomo), HecankionoBanuit noctyn (HCI) no 3 aHami3y mxepen 3arpo3, 0OYMOBICHHX Pi3HUMH (ak-
IP ta IC (hacking, deface), DoS Ta DDoS-aTaku Tomo.  Topamu.

3arpozu KoHdigeHifHOCTI iHbOopMAaITil BaIPOBH LWnCHOCTL 3arpqsp1 AOCTYIHOCTL
indopmanii inopmanii
v v !
Burik iHhpopMallil — HEKOHTPOILOBAHE HenpapomipHuit BILTHE Ha iH(opMaIiio —
PO3MOBCIOMKEHHS iHbOpMAaITii B (axTopH (ABHIIA, i aG0 MPOIlEC), PE3YILTATOM
pe3yaeTari ii posromomennsa, HCJT o AKUX MOKYTH OYTH HEMPABOMipHE 3HHUITCHHA,
Hel ado oTpUMaHHA iHbopMaIlil, 1o HeTparoMipHe MOTH(IKYBAHHA ( CIIOTBOPEHHS,
3AXUIMAETHCA {HO3EMHUMH PO3BiIKaMH migMiHa) iHbopMartii abo HempaBoOMipHe
Ta HIIEMH 3alliKaBIeHUMH Y0 €KTaMH OJIOKYBAHHA HOCTYITY M0 iHGopMaIrii.

Puc. 2. Osnaxu 3a2pos kongioenyitinocmi, yinicnocmi ma docmynnocmi ingpopmayii



International independent scientific journal Ne34/2021

37

JlxepenaMu 3arpo3 MOXKYTh BUCTYIATH: JIFOOUHA,
MEXHIYHT NPUCIPOT, MOOET, AN2OPUMMU, HPOSPAMU, MeX-
HONO2IYHI cxeMu O00pOOKU, 308HIUHE cepedosulye.
[MpyKianoM 1bOMy MOXKYTh CIYTYBaTH CTATHCTHYHI JaHi,
ONPUITIOIHEH] aHATITHYHUM LieHTpoM Komratii InfoWatch.
®daxiBIli KOMIIaHii CTBEP/PKYIOTh, [0 OCTAHHIM 4acoM Oi-
JIBIIIC TIOJIOBUHY HIW/ICHTIB, 3a()iKCOBAHKX B KOMIIAHISX, a
came Ot 65,4%, TOB’s3aHI 3 BHYTPIIIHIMU MOPYIIHH-
kamu. [Ipu npoMy BUTIK iHQOpMAaIii BitOyBaeTheA 3 ix
BUHHM 200 1o HeoOepeskHoCTi. [Iprannoro 6inbuie 32%

BHUTOKY iHpopmMarttii Ha OIJ] cTaroTh 30BHINTHI 37I0BMH-
caukd. Y 51,2% BrumankiB BUHYBaTISIMU BUTOKIB iH(pO-
pMatii Oyiu HUHILIHI Ta KOJMUIIHI pobiTHIKH — 48,9%
i 2,3% BiamoBigHo. ToOTO, SIK BUIHO, HMHI CaMme JIFOI-
CbKHH (DaKTOP € OJHMM 3 OCHOBHHMX YMHHHUKIB PH3UKY
3 ToukH 30py Ib opranizamii. HactynHuit kpok mMae mo-
JSIraT B TIPOBENCHHI aHaii3y (akTopiB, SKi MOXYTh
BIUIMHYTH Ha peai3alilo MEeBHOI 3arpo3d Ta BU3HA-
YeHHI HU3KHU aKTyaJbHUX 3arpo3 (puc.3).

SIKicHA OLNHKA IIOIEPENHBOTO CIYIEHT saxmmeroct iHbopmar BIC a
[IEPCBCOCHESA B KUTBKICHY

L J

DopMyBaHHA TEPEMKY MOTRENK 3arpos iHGopmarti & IC Ha ocHoBl Basoeoi
MOIE 3arpoe3

v

Excrieprsa AKICHA OINHKA MOATIMEOCTL PEATN3AIN KOMHOL 3aTPOSH M [IEPCBCICHHA
H B KUTGKICHY

fIxicHA OLIHKA CTYIICHA HeDE3eKH KOXKHOI 3arposn

L

r

TTprfEATTA PILICHES OO

70 BKTYATBHOL 33 ECTAHOEMCHIIM TIPABFIIOM:
AKTyaIbHICTE 3aIPO3H = MORTHBICTE peaBanii+ cTynins Hefe3neKH 3aTpo3H

BLIHECCHHA KOMHO] 3aTposH

L

y

@opMyBaHHA MHOMKHHN aKTYambHHX 3aTpo3

Puc. 3. 3acanvnuii nopsook eusnauenHs akmyaibHux 3a2po3

OHUM 13 HAHBAXKJIMBIIIUX €TAIIIB I[HOTO MPOIECY
€ TIPOBEIICHHS AKICHO-KITBKICHOI OI[IHKH MO>KJIHBOCTI
peaiizarii KoxHO1 3arpo3u. biTbIIicTh BiTOMAX MiAXO0-
IiB 70 OLIHIOBAaHHS WMOBIPHOCTI peaiizamii 3arposu

IPYHTYIOTbCS Ha anocmepiopHux, anpiopHux Ta exchne-
pmHux Metonax (puc.4).

AnocTepiopHi — Ha oc-
MeTOIIPI HOBI TicTorpam
OLIHIOBAHHS po3moIiTy MOii mpo-
HAMOBIPHOCTI SIBH BiIMIOBIZHO 3arpo3
3arpos 3a pe3yJIbTaTaMu

AnpiopHi — Ha OCHOBI MO-

neneil i CTaTUCTUYHMX Xa- ExcnepTHi, Ha oc-
PaKTEPUCTHK (Pi3HUHUX HOBI1 €KCIIEPTHUX
HPOLIECIB, II0 PeaTi3yloTh OLIIHOK (haxiBIIiB

BIJITIOBITHO 3arpo3u

Puc. 4. Memoou susnauennus umosgipHocmi peanizayii 3a2po3

3pobuMo nmpumyIeHs, HMOBIpHICTB pealtizarii Ko-
JKHOI i-01 3arpo3H MO BiTHOLICHHIO JIO j-TO aKTHBY BH-
3HaYaTHMEMO, BUKOPHUCTOBYIOYH piBHAHHA (1):

dyj =1—pn X121 —prji ), 1)
Jie N — KUTBKICTh 3arpo3;

M — KIJIBKICTh aKTHBIB;
Pri— MOXJIMBICTB 3IiiCHEHH i-0i 3arpo3u;

dyj — MoXIMBiCTE peanizanii xoda 6 oxHiel 3arpo3n
j-My aKTHBY.

Tlpu uboMy: pri = Pri X Pui

JIe Pt — MOXKJIMBICTD TIOSIBH i-01 3arpo3u;

Pvi — MOXKIIMBICTB TTOSIBH yPa3IUBOCTI MO0 peati-
3ariii i-oi 3arposmu.

Hactynmaum eranmom Oyjie OOYMCITIOBAaHHS IIIHU
pu3uKy Rj U1 KOXXKHOTO j-ro aKTHBY:

Ry =d,; X pj, 2
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[liHa MOBHOTO PU3UKY IOPIBHIOE CYMi IiH PU3UKY

JUTSI BCiX aKTHBIB 3a (OPMYJIOTO:
Rpogu = 27:1 R, 3)

IIpu Bu3HadeHHI KoedimieHTa HelTpamizalii 3a-
P03 BHOUPAETHCS cUcTeMa 3axucTy iHdopmarii (C3I).
Ilpu BUpIIICHHI MO0 MOUUIBHOCTI BUKOPUCTAHHS
npuitasaToi C31 opranizanii, Hanpukitag, sxumo 0,8 <
KH3 — C3I pexoMeHAY€eTbCS BUKOPUCTOBYBATH K OC-
HOBHY [10].

BiamoBigHO [0 1HIIOrO MiAXO0May, ClieHapil peai-
3aI1ii 3arpo3 00’ €KTy 3aXHCTY MOXKYTb OyTH MPEaCTaB-
neHi OaifecoBcbkuMu Mepekamu noBipu (BCI) [11]:

BNy; = <A7 Tab03> ' (4)

NA . .

e A= {ai }izl MHOJKHMHA Jill TOPYLIHHUKIB,;

Na — KiTBKICTB BCIX [Iili IIOPYITHHKIB;

Tabps — MHOXHHA TaGIHIB WMOBIPHOCTEH KOXK-
HOTO 3 [Iiif aj 3 «0aThKiBCHBKMMUY JissMu parents(a;).

Taxuii miaxin J03BOAE 3 OUIBIIO TOYHICTIO BU-
3Ha4YaTH HMOBIpHICTH peanizauii. Bysnamu BCJ] B
[bOMY BHITaJIKy OYAyTb aTaKyoui Jii MOPYIIHHKIB.
Tabmuui yMOBHUX WMOBIPHOCTEH OIUCYIOTHCS HACTY-
ITHUM YHHOM:!

Tab,, = {P(Al\ parents(A,)),....P(A,| parents(&))} (5)

3 gii Aj MOPYITHUK TTOYMHAE peai3allifo 3arpo3H.
BukopucroByetbcst Oe3ymoBHa iiMoBipHiCTE P(A)).
KoMnoHeHT Moz 3arpo3 00’ €KTa 3aXUCTY, 110 Ipe-
CTaBIIsi€ Aii HOPYIIHKKA, B 3aTaTbHOMY BUIJISAI BKIIO-

N . .
yae B cebe: A= {ai }i:i — MHOMHA JIili HOPYIIHUKIB,
Na —umci10 Beix ailt mopymmukis; FY7 — Muoxuna dy-
HKIIIH JTAHOTO KOMIIOHEHTA.

Jii mopyIIHuKa MpeacTaBIsieMO TAKUM YHHOM:
a, =(aid,, pur,,T..,Y,...P°,RE)VieN,,i<N
< p > A A 1 (6)

ra?’ " maxi?

ne aidi — inenTudikaTop Aii HOPYIIHHUKA;

pur, € Pur — mera peanizawuii aii nopyusnka;
Tra— yac i yemimaoi peamisarii aii;
Ymaxi — AMOBIPHU# 30UTOK CHCTEMI;

B . ..
Pi — UMOBIPHICTh BUKOHAHHS IIOPYIIHUKOM Ja-

HOI [il;

RE, = {rei }IN:’le —peKOMeH/IAIIIT 010 BUSABJICHHS,
3aTpuMKH 1 pearyBanas C31;

Nre — urciio pekoMeHaamnii BiTOMIX CHCTEMI.

ImoBipHicTh peamnizanii 3arpo3u (P (B)) o6umciro-
€ThCs 32 popMyIoro NoBHOT MoBipHOCTI noaii. Le nae
OiyTpII TOUHI 3HAYSHHS IOKA3HUKIB IMOBIPHOCTI peaiti-
3amii 3arpo3u 3a eBHUM creHapieM. CyMapHUi 30MTOK
(Y) Bim peami3zamii clieHapil0 BH3HA4aeThCA K CyMma
30UTKIB BCIiX Aiif 3 gaHoro cueHapito. Toxi, 3 ypaxyBaH-

HSIM BUpPa3y R=YP , pu3uK Bix [11]:
R=YP(B), )
BinHocHa oLiHKa BTpaT y pasi peamisauii i-oi 3a-
rpo3u — d;. JIyist KOXKHOT 3arpo3u BU3HAYAETHCS PIBEHB
3HAYMMOCTI, IO JOPiBHIOE TOOYTKY MOXKIUBOCTI pea-
Ji3arii Ha BiTHOCHY OIIIHKY yTpaT:
. Zi = Pri X d;, 8
JIe Zj— piBeHb 3HAYYIIOCTI 3arpO3H.

BucHoBKH. Y 3B 53Ky i3 3pOCTAO4O0I0 POJIIIO iH-
(hopMaIiifHUX TEXHOJIOTIH Y )KHTTI CY9aCHOTO CYCIIiJIb-
CTBa, a TAKOX 4epe3 PealbHOCTI YMCICHHHX 3arpo3 3
TOYKH 30pYy iX 3axuieHocti npobiema Ib Bumarae no
cebe Bce OunbIIo] yBarn. CHCTEMHHI XapaKTep BILIUBY
Ha Ib Benmkoi cyKymHOCTI pi3HMX OOCTaBHH HPHU3BO-
JTh 10 HEOOXiTHOCTI KOMIUICKCHOTO MiJXOMy 00
BuUpilIeHHs 1aHol npobiemu. OcobaMBOI yBaru B IUX
yMoBax noTpebye orinka 3arpo3 Ib sk HeoOximgHa ckia-
JI0Ba KOMITICKCHOTO TiIX0ay 10 3a0e3nedeHHs iHpop-
MarriitHoi Oe3rekn opraizarii.

3Bakaroun Ha Te, o mposB 3arpo3 Ib moxe 3a-
BIATH IIKOIU OyAb-IKHM JepKaBHAM a00 KOMEpIIiii-
HUM cTpykTypaM. Jlocmimkenns 3arpo3 1b opranizanii
JIOLITLHO MTPOBOANTH 32 HAIPSIMaMHU, SIKi CKJIaIat0ThCs
3 TPBOX OJIOKIB: 0ii' do amaku, nio yac amaxu max i ni-
cas Hel. TIpu 1IbOMY TOJIOBHY YBary CIiJ 30CEpeIKy-
BaTH SIK Ha IIOBHOMY IIEpeIIiKy 3arpo3, TaK i nepeaycim
Ha MHOXKMHI aKTyaJIbHHX BHYTPIIIHIX Ta HaBMHCHHX
3arpo3ax OIJl. OnepyBaHHs HU3KOIO NpUTAMaHHHUX 3a-
rpo3aM IapaMeTpiB [acTh MOXIHMBICTh BU3HAYUTH
HMOBIpHICTB peaizallii KOKHOI 3arpO3H, OTPUMATH T0-
BHE YSBJICHHS IIPO BapiaHTH ii JECTPYKTUBHOTO BILIMBY
Ta X HACTIIKH.
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Abstract

This article presents the applications of cloud computing in measuring information and control systems of
the technological process. Various users of computing levels, a utility model of service provision, approaches to
the development of a web service computing architecture, a platform in technological processes for the develop-
ment of various algorithms for measuring and information control systems are presented. The role of the API for
defining functions or methods that is used in the development of cloud computing, and ways to establish commu-
nication between two software systems over a unified network with an automatic operational dispatch control
system are given. The tasks of measuring measurement information in industrial areas and setting the measured
technical and economic indicators of production in the cloud have been solved. The application of the advantages
of cloud computing in complex technological processes of enterprise management is justified.

Annomayus

B oanmoii cmamve npugedeHvl npuMeHeHus: 0ONAUHBIX BbIYUCICHUL 8 UBMEPUMETLHBIX UHDOPMAYUOHHO-
ynpasjsiouwux cucmemax mexnolocuiecKkoeo npoyecca. Hpu6€0€Hbl pasjiudnsle nojibzoeament 6bl4uCiumelbHbvlx
VpOsHell, RoNe3HAst MOOeb NPedOCMABIeHUs YCye, N0OX00bl Pa36UMus 6e0-cepeuca GblHUCTIOUYIO APXUMEK-
mypy, niam@opmy 6 mexrHoi02UYecKux npoyeccax 0 paspadbomKu PasHebiX AlCOPUMMO8 NPU USMEPUMENbHO-
uH@opmayuorto ynpasnsiowux cucmemax. Jano ponv API onpedenenusi ¢hyyHkyuil unu memooos, KOmopwiii uc-
noAb3yemcs npu paspadomxu 0OIAUHbIX 8bIYUCTICHUL, U CHOCOObL YCMAHOBKU C8A3U MeNHCOY O8YMsL CUCTHEMAMU
npoepammnoco 06€CYle'~leHu}l no 06b€()uH€HH011 cemu npu ABMOMAMUYECKOU CUCIEMbL onepamueroco ()ucnem—
uepckozo ynpaenenusi. Peuwenvl 3a0auu no usmepenuto usmepumenvHou uHopmayuu 6 nPOMbIULEHHBIX chepax
u evicmaesierHue USMeperHblx MmexHuKO-39KOHOMUYeCKUx nokaszamesneu np0u3600cm6a 6 obnaxe. Obocrnosan npu-
MEHEHUS npeumywecmea 001auHbIX GbILlMCJZEHuIJ, 6 CJIOJCHBIX MEXHOI0cUYEeCKUX npoyeccax ynpaesierus npednpu-
Amuem.
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service service.

Kniouesvie cnosa: obnaunvie BblHUCTIEHUA, NOJIE3HAA MO()@Jlb, usmepumelibHbvle qu)opMauuu, CJIOJMCHblE mexX-
HoJo2cuYecKue npoyeccsl, ebluuciumellbHvle MO()EJZu, uHmepgbelZc, onepauuﬁ |T, ymuauma, CI0HCHAA 36100%(1, ae-
momamuieckou cucmemol onepamuenoco Oucnemqepcxoeo ynpaejleHus, CﬂyOIC€6Hblﬁ cepeuc.

Beenenne. IlosBiaeHue 00JIaYHBIX BBIYHCICHUN
MPEJOCTABISICT TPEUMYIIECTBA CIY)KeOHOH MOIeIn
CepBHCa BBIYMCIUTEIBHBIM TONB30BaTeNsaM. [lomp30-
BaTeNieil BBIYMCICHUS TEIeph HA3BIBAIOT ITOAIMUCYU-
KaMU WA TOTPEOUTENSIMU, ITOCKOJIBKY OHHU JBUTAIOT
oOmaunsle BeruuciacHus. OOJadyHbIe BBIYMCIIEHHUS IIO-
CTaBJICHEI €r0 MOAIUCYMKAM 10 00bEAUHEHHON CETH, a
taxxke Muteprery. [ToAMUCUYNKHA MOTYT TIOTYYUTH JO-
CTYII K BBIYMCIUTEILHOMY CPEJICTBY Ha MOJITHCHOM OC-
HOBE, B JII000E BpEMs U TJI¢ YTOIHO.

MHOK€ECTBO BBIFOALI OOJAYHBIX BBIYUCICHHUN
MPUBJICKACT MOJIb30BaTeNeH Kk Hemy. Ho iro0ast HoBast
uaes WAET ¢ HEMHOTUMH TpoOiieMaMu, W OOJavdHbIe
BBIUHCIIEHUS HE UCKItoueHue. B 31oil cratee paccmar-
PHUBAIOTCS PA3IMIHYIO BRITOAY 00JTaYHBIX BEIYHCICHHUN
U TaKXKe TPEICTaBIET cO00i PoOIEMBI TIepe] UMU.

CamMas co)KHast 3a7ja9a CBsi3aHa C MPOOIEMOit co-
OmoneHns W 3amuTOd WH(pOpMAIMKA B WHPOpPMALHU-
oHHO-ympaBisomux cucremax (MYC) npousBocTaa.

[Tnarpopma

HNudpactpykrypa

BoJIBIIMHCTBO APYTUX KPUTHUYECKHUX MPOOIEM Mpouc-
XOZIUT U3-32 OTCYTCTBHS OMKPbIMbIX CMAHOAPMO8, TTIE
MPOAABIBEl PAa3BUBAIOT OO0JNaKa, WCIONB3YS HX COO0-
CTBEHHBIH CTaHJAPT WM TEXHOJIOIHIO. XOpOIIUM ac-
TIEKT - TO, YTO, 3HAYUTENbHBIC YCUIHS OBLTH MPEINpH-
HATBI, 9YTOOBI PEIINTH BCE 3TU BOIMpockl. Kpome HuX,
9Ta CTaThs KPaTKO NPEJICTABISIET POJIb BeO-CEPBHUCOB B
pa3BUTHH OOIAYHBIX BeIYUCTCHHH [1].

OOnayHasi BBIYUCIUTENbHA MOJIENb SIBISIETCS
BHEJPEHHEM TIIOJIE3HOH MOJENN TPENOCTaBICHUS
YCIYT B BBIYUCIEHUHM B CJIOXXHBIX TEXHOJOTHYECKHX
mpoueccax.

Pucynox 1 onmceiBaeT n1Ba BaXKHBIX acleKTa no-
Je3Hol Modenu IS TpemocTaBieHus ycuyr. CepBHUC
JOCTYTICH COTJIACHO TPeOOBAaHWIO IONIb30BaTeNsd (B
MaJIo WU B OOJIBIIOM 00BEMe), U 3TO - H3MEPCHHBIN
CEpBHC, KOTOPHI u3MepeH. IlocTaBuiuky yciyr MOryT
HaJIOXKWTh 3apAAKY Ha TOANMHUCYMKOB HAa OCHOBE M3MeE-
PEHUS MX UCTIOJIB30BaHMS.

KoHeuHbIi moJry4yaTeib

Pa3paboTuuk npuiioKeHus

CucreMHas CeThb

Puc. 1. Pasnuunvle noavzoeamenu | abonenmor mpex 6bl4uUCiumeilbHblx ypoel-tezl

[IpenmymecTBa mpUMEHEHUsT OOJAYHBIX BBIYHUC-
neHnil B chepy pa3BUTHS SKOHOMHUKH, BBEIYUCISS, I10-
CKOIIBKY CIyo#ceOHblll cepsuc TakKe CTaBUT MOJOOHBIS
BOMPOCHL. [le0aThl peryIsipHEI Ha 3a U IIPOTHB ayTCOp-
CHHTa BBIYUCIICHUS KaK CIykeOHbIH cepBuc. EcTh nBa
JIOCTYIIHBIC BapHaHTa; WM YTOOBI MOJAEPKaTh COO-
CTBEHHBIN JaTa-IIEHTP WU MOTPEOISITh cepBUC 00Iau-
HBIX BBIYHCIICHUH.

CepBuc 110 3armpocy

Jlo3upoBaHHbIN cCEepBHC

[Tonesnast Monenb (pUc.2) ayTCOPCHHIa yYMEHb-
mraet cromMmocts omepaumii 1T 3amedarensHo i
KJIMEHTOB, KOTOPBIH SIBIISETCST OOJIBIIMM HpEUMYILIe-
CTBOM B 3TOM OY€Hb NMPOOJIEMHOM pPBIHKE. Y THIINTA,
BBIYMCIIFOLIAS TAKOKe, HepeMeNlaeT HHBECTHIMOHHYIO
MOJEIb C OTHOTO BPEMEHH OOJIbIIME HHBECTHIIUH K Ma-
JICHBKHMM MEPEMEHHBIM T1aTekam [2].

CepBUCHas MOJICITH

Puc.2. Ilonesnas modenv npedocmasnenus yciye

DTOT BHJ| BBIYUCIUTENILHON MOJIENIN TAKXKe NpH-
HOCHT BBITO/Ty OCTABIIMKAM BBIYHCIUTEIbHBIX CEPBH-
coB. Kannran, KoTopbIit OHM HHBECTUPYIOT, YTOOBI CO-
3/1aTh arnmapaTHbie U IPOrpaMMHbIE HHPPACTPYKTYPHI,
MOXET IPEJOCTaBUTh HECKOJIbKO PELICHHH U CIYKUTh
0OJBIIOMY KOJHMYECTBY MMOJB30BATENICH. DTO B KOHEU-
HOM CYE€TE MPUBOAMT K JIYUIICH npubbliu Ha UHeeCcmu-

yuu (ROI).

HN3mepenne usMepureqbHOil MHpOpMALMU B
NMPOMBINIJIEHHBIX c)epax U BbICTABJIEHHE U3MePEH-
HBIX TEXHMKO-IKOHOMUYECKHUX NOKa3aTeJieil mpoun3-
BOJCTBA B 00J1aKe.

dakTHIeCKOe U3MEPEHNE BRIYUCIUTEIILHOTO CEP-
BHCA CTaJ0 BO3MOKHBIM B OOJIAUHBIX BBIYHCICHUSX.
Panee, B rpynmne BbIUMCIHUTEIbHBIE MOAEIH, HEMHOT'O
OCHOBHBIX (DYHKIUI M3MepeHus ObLTH JoCcTymHEL. Ho,
Te OBLIM HEIOCTATOYHO Ui M3MEPCHUS HCIOJIh30Ba-
HUSl TPaKTHYeCKoH skcruryatanuu. OObeTUHEHHBINA
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TEeXHUYECKUIl Nporpecc, MPUHATHI B OONAYHBIX BEI-
YHUCIICHHUAX, BKIIOYAET 3Ty CHOCOOHOCTH, e MOTped-
JICHUE NOANUCYUKAMU MOXKET OBITH M3MEPEHO TOYHO.

B TpamununoHHOM BEIYHMCIEHHH OCHOBHBIE (YHK-
LUK U3MEPEHHs He ObIIM JOCTATOYHBI ISl U3MEPEHUS
(bakTHYECKOTO HCIIONIBL30BaHUs BhluncieHus. O6nad-
HBIC BBIYHMCIICHHS YIIOJIHOMOYEHBI C 3THM CPEICTBOM
[3].

Bce 3t ocobGeHHOCTH OONAYHBIX BBIYUCICHUI
MIPEAOCTABISIIOT HECKOJBKO NPEUMYINECTB. Y 3TOTO
eCThb THOKOCTB, TZIe y IIONB30BATEICH MOTYT OBITH
CTOJIBKO MJIM TaKOH HEOOJIBIION U3 HEr0, KaK OHU XOTST
B 000N MOMEHT BpeMeHH. [IpenmyIecTBa BIUSIOT Ha
MIPUHSTHE 00JIAUHBIX BBIYUCICHUH MO TPAJUIIHOHHOMY
BBIUKCTUTENEHOMY Tiponieccy B UYC.

Ha pucynke 3 npezcrasieHa npeuMyuiectsa o00-
JIAYHBIX BBIYMCIICHUH TIPUMEHEHUS B CJIOXKHBIX TEXHO-
JIOTHYECKUX MPOLECcax YIPaBICHUS MPEANPUATHEM.

API (UaTepdetic [Tpunoxenus) sBusieTcs: psioM
OTIpeNeIeHHBIX (PYHKIMA MM METOIOB, KOTOPEIA HC-
MOJIBb3YeTCsl, YTOOBI COOpaTh MPHUIIOKEHHE. DTO OTpe-
JeTsieT KOHTPAKT Ha KOMMYHHKAIMIO WJIM CTaHIApT-
HBIi wHTEp(eiCc, MPEeNOCTaBICHHBI KOMIOHCHTAMU
MIPOTPAMMHOTO 00ECTICYCHHUS IPYTUM (APYTHe KOMITO-
HEHTHI IPOTPaMMHOTO O0ecIieueHus ), 9TOOBI B3anMO-
IEeHCTBOBATH C HUMH

CHM3HTH OKCILTYyaTalluOHHBIC

pacxoisl

Bonee nuskas croumMoctsb
MPHOOPETEHHS

Be3onmacHocTs npn GeCTBHSIX

Oo0Onau-
HbIE BBIUUC-

TrATTYTT

DKOJIOTHYE€CKH YUCTHII
Bricokas cTaOHIBHOCTD

HeOl"paHH‘IeHHaﬂ BBIYUCITA-
TEIbHasA MOIIHOCTH

ABTOMaTHYECKOE OOHOBIICHHE
MIPOrPaMMHOT0 00eCTIeYSHUS

HanexHocTb

API urparot BaxHyI0 poiib B 00Ja4HbIX BEIYUCIIC-
HusaxX. Kornma HexoTopele OONayHBIC CEPBUCHI BBIY-
meHsl, coorBercTBytomue APl (otaecennsrit kak API
oOnaka) TakXKe BBIIYIIEHBI, ITOCKOJBKY OHH OYEHb
Ba)KHBI JIJISI TOJTHOLIEHHOCTH U ONIEPallMOHHOTO ycrexa
TeX cepBucoB. OOJaYyHBIC CEPBUCHI OOBIYHO MPEIO-
CTaBJSIIOT 4eTko onpeneneHHsle APl ero morpebute-
JISIM TaK, YTOObI JIFOOOH MOT' TOJIyYUTh JAOCTYIl U HC-
I0JIE30BATh BO3MOXHOCTH, IIpeJIaraeMble, 4TOOBI pas-
paboTaTh NPHIOKECHHUE W CEPBUC.

Jns crygaeB APl o6maka moryT ObITE Kaccugu-
uupoBanbl kak laaS (Mudpacrpykrypa xak Cepsuc)
API s koHpHUTypanuu pecypca Wil YIpaBJIeHHS pa-
Ooueli Harpyskoi, PaaS (ITmatdopma xak Cepsuc)
API, 4TOOBI 00BETUHSTHCS C CEPBUCOM 0a3bl TAaHHBIX U
TJI. ¥ TPOrPaMMHBIM OOECHEYEHHEM KaK YyCIyrou
(ITporpammHoe obecnieuenue kak yciayra) API, utoOb
00BEMHSATHCS C CepBHCaMu puitoxkeHui kak ERP nn
CRM. U nponaser, onpeneicHHbIC U KpocCIuiaThop-
MeHHble APl moctymHBI, HO KpoccratgopMeHHBIE
API Bce eme He IMUPOKO pacHpOCTPaHEHBI HA apeHE
00JIaYHBIX BBIYMCICHUIA W JOCTYIHBI UL ONPEACIICH-
HBIX (YHKIIMOHATBHBIX oOmactel Tompko. APl omTu-
MH3HPOBAIN AOCTYI 0OJaYHBIX CEPBHCOB U MPOBOIAT
B JKH3HB PUBEPKEHHOCTE COOIIOICHHO [7].

KauecTBo 00cmyxuBaHus

BLICTpOe Ppa3BEePThIBAHUEC

MecTHas He3aBUCHMOCTh

Her nprobpereHnst nuneH3nu

TocTosiHHAs JOCTYITHOCTH

MeHbl11asi OTBETCTBEHHOCTh
CHUCTEMBI YIIPABJICHUSA

OCHOBaHHBII Ha HCITOJIB30Ba-

HUU UHCTPYMEHT OIUIaThI

Puc. 3. [lpeumywecmea 0O1aUHBIX BbIYUCLEHUL RPUMEHEHUS 8 CILOJCHBIX MEXHON0UYECKUX NPOYECCax
YnpaeneHus npeonpusmuem

O061aK0 MOKET OBITh MPEIIOJIOKEHO KaK OTPOM-
Hasl CeTh KOMMBIOTEPOB. JleTaau 3TOW CEeTH OCTar0TCs
CKPBITBIMHU OT MOJib30BaTesel. [lomp3oBaTenu MOryT
BOMTH B CHCTEMY K 0OJIaKy OT MX OTIEJbHBIX BBIUKC-
JIMTENTFHBIX YCTPOUCTB (KaK MOKa3aHO HAa PUCYHKE 4),

HO OHU HHUKOrJia HE 3HAIOT, B KOTOPBIX CUCTEMAaX OHU
Ha CaMOM J€JI€ pa60Ta10T. Onu JaX€ HE 3HAKOT, I'I€ UX
JaHHBIC XPAHATCA. OTI[eJILHBIM [0JIb30BaTeIsIM 00-
JIAaKO pacCMaTprBaACTCAd KaK eZ[I/IHCTBeHHHﬁ OOBEKT.
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Puc. 4. Obaako ¢ mouxu 3penus norvzosamernei

Oxpy:xatromias cpesia 00JIAYHBIX BEIYHCICHUN MO-
JKET OBITh ONMCAaHA TPU IMOMOIIU MOMYJISIPHOTO JIO-
3yHra Sun Microsystems B TeueHue cepeaunsl 1980-x,
KOTOpas cka3zaia, 4To «CeTh — KOMIBIOTEp». ITa MO-
JKET TPOM3BECTH Oo0Jiee BBHICOKYIO BBIYHCIHTEIHHYIO
SHEPTHIO0 COYETACMOCTHIO HECKOIBKUX KOMITBIOTEPOB B
ABTOMATHYECKOW CHCTEME OIEePATUBHO — AMCIIETYEp-
CKOTO YIIPaBIICHUS.

BrrancnurensHOE 00JIaK0 BKITFOYAET OOMIUPHYIO
CETh KOMIIBIOTEPOB, HO MOJIb30BATEIHN BU3YATU3UPYIOT
BCIO BCIIlb KaK e[[HHCTBeHHbIﬁ 00BEKT.

Oxpy»karomiasi cpefja 00JayHbIX BEIYMCICHUH CO-
34aHa U3 pasHOPOAHBIX BEIYUCIUTCIIbHBIX CUCTEM, pac-
MPOCTPAHEHHBIX 0 Pa3IHYHBIM reorpad)uIecKuM TOU-
kaM. BmecTe oHM Bce NEHCTBYIOT Kak €IMHCTBEHHAs
cucrema. OfHa BakHasl BEIIb YYUTHCS BOT COCTOWT B
TOM, KaK TIPIJIOKCHHA, paOOTAONIIe Ha TeX pa3pos-
HEHHBIX CHCTEMax, oOmarorcs Apyr ¢ apyrom. Ot-
BETHTE Ha JTO, BEO-CEPBUCHI.

Beb6-cepBuc — cmmoco® YCTaHOBHUTH CBSI3b MEXKITY
JIBYMsI CHCTEMaMH IIPOTPAMMHOTO OOECIeYCHHS II0
00bemuHEeHHOM ceTH. Vcmonb30BaHue BeO-CEPBHCOB
CTaHIAPTH3UPOBAHHBIA CHOCO0 OOMEHa JaHHBIMH
Ha4yMHAas C Pa3IMYHBIX CHCTEM MPOTPaMMHOI0 obecrie-
YEHHUS MOIJIO OBI CO3/1aBaThbCA, UCTIOJIB3YA pa3JIMYHbIC
S3BIKU IIPOrPaMMMPOBAHUS U PaboTaThCA pa3IHYHBIC
iaTopMbl IS yIIPaBICHUS TEXHOJIOTHYECKUMH TIPO-
neccamu [3].

Takum o0Opa3oM, 3Ta CcTaHOApTH3AIHUSA OYCHb
Ba)kKHa TaK, YTOOBI KOMMYHHKAIIHS OCTajlach HE3aBHCH-
MO OT S3BIKOB IPOTPaMMHUPOBAHUS HIIH TIATGOPM B
TEXHOJIOTHYECKUX TpoIeccax Uil pa3padOTKH pa3HBIX
QITOPUTMOB TP M3MEPUTEIbHO-UH(YOPMALIMOHHO
YIPaBIAIONIMX CUCTEMAX.

Kpurnyeckwuii actiekT oby1aka pa3BUTHE COCTOUT B
TOM, KaK IIPOIeCCH paboTa MOTOKOB CHCTEM C Pa3iind-
HOW TIaT(GOPMOH HITH apXUTEKTYPOH MOTYT 00IIATHCS
ApYT € APYTOM.

Beb-cepBruc OMUCHIBAET METOJ| YCTAHOBIICHHS
CBS3M MEXAY IByMs BeO-npmiokeHussMu. KoHcop-
muyM World Wide Web (WWW) onpenensiet Be6-cep-
BHUCHI KaK “‘CHCTEMY IPOrPaMMHOTO 00ECIICUCHHUS, pa3-
paboTaHHYIO, YTOOBI MOACPKATH COBMECTUMOE B3aH-
MOJAEWCTBHE OT MAallMHbBl K MallMHe IO CceTH .
IIpunoxenne BeO-CEPBUCOB - OCHOBHAS YaCTh Pa3BH-
THA 00JIAYHBIX BEIYHCICHHUH.

Beb-npuiioxkeHust MOTyT COOOIIMTh WM W3/aTh
CBOM COOOIIIEHHNS K BHEIIIHEMY MUPY IPH IIOMOILH BeO-
CEpPBHUCOB.

W 5Tu moxxonsl pa3BUTHsI BeO-CEpBUCA BBIYKC-
JISIFOT apXUTEKTYPY, IUIAaT(HOPMY M HE3aBUCUMBIH S3bIK
MIPOTPaMMHPOBAHUSL.

TeopeTndeckuii 1 NMPaKTUIECKUM HHTEPEC MPe.I-
CTaBJIET WCCIEJOBAaHHE BOIPOCOB, CBS3aHHBIX C CO-
BEPILICHCTBOBAHUEM U PA3BUTHEM CIIOKHBIICHCS METO-
Jonoruu, 6asupyrouieiics Ha 3 HEeKTHBHBIX METOJaX U
ITOPUTMaX MHTEJICKTYaJIbHOTO aHAIN3a IaHHBIX, HC-
MOJIB3YIOIIUX CBOMCTBAa U OCOOCHHOCTH MoOjelNeil 00-
nayHble BeruncieHusi. CTaHOBUTCS Bce Ooiee 04eBU-
HOH 3 (HeKTUBHOCTH METOZIOB M aJITOPUTMOB, HCIIOJNb-
3YIOIIUX CTAaTHCTHYECKHE, AMHAMUYECKUE CBOWCTBA,
CKpBITBIC 3aKOHOMEPHOCTH, B3aHMMOCBS3U H JIpyTHe
crierudpuieckue XxapakTepuCTUKH HCTOYHUKOB HH(Op-
manui [8].

CriocoOHOCTh M3MEPEHHs ¥ MPUMEHEHHsT 00ad-
HOTO BBIYHCIICHHS B CIOXKHBIX TEXHOJIOTUYECKHX IPO-
neccax MHGOOPMALMOHHO-YIIPABISIIOIINX CUCTEM TIPH-
BOJUT K 3HAUUTEJIBHOMY CHIDKEHHIO DPAcXoJOB IS
HPOU3BOJICTBA MPOMBIIUICHHBIX MPETPHSTHA.
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