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SUPERION TECHNOLOGICAL CAMERA
Rakhymbekov A.Zh.!, Kunbosynov A.T.? (Republic of Kazakhstan)
Email: Rakhymbekov435@scientifictext.ru

*Raxhymbekov Aitbai Zhaparovich - Candidate of Physical and Mathematical Sciences,
Associate Professor,
2Kunbosynov Aidar Toleubayuly — Magistrant,
DEPARTMENT OF PROFESSIONAL TRAINING AND TECHNICAL DISCIPLINES,
ZHETYSU STATE UNIVERSITY NAMED AFTER I. ZHANSUGUROQV,
TALDYKORGAN, REPUBLIC OF KAZAKHSTAN

Abstract: the article analyzes the technological and functional capabilities of a chamber
consisting of an oxygen pump, a device for dosing oxygen in a gas stream based on
stabilized zirconia. Passing through such a superionic device a current from an external
source, oxygen is dispensed in the volume of the technological chamber for the synthesis of
a semiconductor nanofilm of vanadium dioxide. The possibility of optical control of the
thickness of the synthesized semiconductor nanofilm from vanadium dioxide is considered.
Keywords: solid electrolyte, superionic, electromotive force, current, electrode, sensor,
control, oxide, dosing, concentration, phase diagram, chamber.

CYIIEPUOHHASA TEXHOJIOTUYECKAS KAMEPA
PaxbimGexos A.JK.", Kyn0ocbiHoB A.T. (Pecny0simka Ka3zaxcran)

L Paxvimbexos Aiimbaii Kanaposuu — kanoudam QusuKo-MamemMamuueckux Hayk, OoyeHm;
2KyH6OCblH06 Atioap Toneybaiiynvl — macucmpanm,
Kagpeopa npogeccuonanbHo2o 0OyueHuUst U MEeXHULeCKUX OUCYUNTUH,
JKemuwicyckuil eocydapcmeennviii yrugepcumem um. U. JKancyeyposa,
. Tanovixopean, Pecnybauxa Kasaxcman

Annomauus: 6 cmamee — AHATUSUPYIOMCS — MEXHOLO2UYECKUe,  (PYHKYUOHAIbHbLE
B03MOJICHOCU  KAMEPbHL, COCMOSel U3 KUCIOPOOHO20 HACOCA — YCMpOucmea O
003UpOBAHUsT KUCIOPOOd 8 2A30860M NOMOKe HA OCHO8e CMAOUNUZUPOBAHHO20 OUOKCUOA
yupkonusi. Ilponyckas uepe3 makoe CYNepuoHHOe YCMPOUCMEO MOK OM  GHEUHe20
UCMOYHUKA, O03UPYION KUCIOPOO 6 00beMe MEXHOLO2ULeCKOl Kamepvl Osi CUHMe3d
HOYNPOBOOHUKOBOU  HAHOWIEHKU Ouokcuoa eanadus. Paccmompena 603moocnocmo
ONMUYECKO20 KOHMPONS MOMYUHBL CUHMEIUPYEMOL NOTYRPOBOOHUKOBOU HAHONIEHKU U3
OUOKCUOA 8AHAOUSL.

Knrouesvte cnosa: meepovlil 31eKmMpoaum, CyNepuoHuK, AeKmpoOsUXCYyuds cuid, mox,
2IeKMPOO0, 0AMYUK, KOHMPOIb, OKCUO, 003Uposanue, KoHyenmpayus, azoeas ouazpamma,
Kamepa.

Hawnbonee ecTecTBEHHBIH MyTh MOJYYCHHUS OKHCIOB METAJIJIOB, B TOM YUCJIC BaHAIMS —
OKHCIICHHE METaJlIa KUCIIOPOIoM Ta30Bo (asel. TeueHne U pe3yabTaT OKUCIICHUS 3aBUCST
OT BPEMEHHU M KUCIIOPOJHOTO TMOTEHIMaNa ra3oBoit (asel 77 [1], koTopsiil B mpocteiimem
CIydae CMECH KHCIIOpOoJa C HEHTpaJdbHBIM Tra3oM, B3sATOW MpH oOIIeM aaBieHwid 1 aTMm.,
onpezensercs Temneparypoil 7' v napluuagbHbIM JaBICHUEM KUCIOPOJA P!

7=RTInP Q)

rae R - yauBepcanbHas ra30Bast TOCTOSIHHAS.

BaxHylo, WHOTIA ONpENCILIIONIYI0O pOJIb WrpaeT KHHETHKA OKHUCIeHus. [lpu
HEZOCTAaTOYHO BBICOKHX TeMIIepaTypax paBHOBECHAs CTEIIEHb OKUCIICHUS HE TOCTHTAETCH,
b0 JocTUTaeTcs 3a Takhe OOJbIMe BpEeMEHa, 4YTO OKHCJICHHE IIeJIecO00pa3Ho
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NPOM3BOJMUTE IIPU 3HAYCHMSAX KHCIOPOJHOIO TIIOTEHIMAJIA BBIIE pPaBHOBECHOro. B
MOCJIC/IHEM ~ Cllydae BO3HMKAeT ONAcCHOCTh  IepeokucineHus. [  pacimpenwus
BO3MOXKHOCTEH MCCJICIOBAaHUsI W ONTHMH3AaLMM TEXHOJOTUH OKHCJIEHHS HEOOXOAUMBI
CPE/ICTBAa HETPEPBHIBHOTO YIPABJICHHUS NaplMAIBHBIM JIABICHHEM KHCIOpOJa B TEUCHHE
nporecca [2].

HannyymyM u3 Takux CpeACTB SBISETCS KUCIOPOOHBIM HAcoC, OCHOBAHHBIA Ha
UCTIONb30BAaHUN TPAHCIIOPTHBIX CBOMCTB CTaOMJIM3MPOBAHHOM JABYOKHCH NHPKOHHS, M
TpeHA3HAYEHHON JUIS JO03MPOBAHMS KHCIOpoda B arMocdepe HHEpTHOTO Tasa (puc. 1),
COCTOSIIIMKA M3 [BYX OJIOKOB: M3MEPHUTEIBHOTO M Ka4aloLIEro ONPEEICHHYIO IMOPIHUIO
KHCIIOPOAA C TIOMOIIBIO IJEKTPUYECKOTO IMOJSI MOCTOSHHOTO TOKa. YTOOBI peann3oBaTh
UCKITIOUYNTEIbHBIE BO3MOYKHOCTH KHCIOPOJHOTO HAacoca, HEOOXOIMMO IIpH pa3padoTKe
YCTPOMCTBA CTPOrO BBINOJHITH TpPEOOBAaHUSI K BaKyyMHOW IUIOTHOCTH KEPaMUKU U
COEIMHEHUH C MarucTpajblo, K TEXHOJIOTHUH AJIEKTPOJOB M K PEXKUMAaM dKCILTyaTalrH.
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Puc. 1. Maxem xuciopoorozo Hacoca u3z cynepuoHuka

s monyuenuss twieHok VO, myTeM OKHUCICHHS B peryiaupyemoi armocdepe
pa3paboTaHa ycTaHOBKa, BKJIIodaiomas B cebs kucimopomusiii Hacoc (KH) Ha ocHoBe
CTaOMITM3UPOBAHHON JABYOKHCH IupkoHus. brokx-cxema KH, ckoHCTpyupoBaHHOTO st
yCTaHOBKH cuHTe3a IieHOK V Oy, moka3zaHa Ha puc. 2 OJI0K-CXeMa KUCIOPOIHOTO Hacoca.
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CrabanmzrpoEaHHRLT HameprTens CrabanmsrpoEaHHELT

HCTOYHHE IHTaHAA IICYH TEpMO 3.7.C. HCTOYHHE ODHTaHHA ICYH

Hcrourmx rasosoro Ileus Ileus
IOTOKA ¢ 3aJaHHBIM
COCTABOM H CROPOCTRIO Kauaroman HzmeprTensaan
cexmaa KH CERIHA
PerymapyeMeri HsMeprTens 3.4.c.
HCTOYHHK
«KAYATOIMETO TOKA»

Puc. 2. Bnok-cxema xuciopoonoeo nacoca (KH)

Kpome cobctBenHo KH B Hee BXOISAT JNIEKTPHUYCCKHE II€YHM COMPOTHBICHHS CO
CTaOMIN3NPOBAaHHBIMHI HCTOYHUKAMH MMUTAHUS, CTAOMIN3UPOBAHHBIA HCTOYHHIK KAa4alomero
TOKa, CXeMbI u3MepeHus temnepatypsl U (3]C) 3MeKTpoIBHKYIIEH CHIIBI H3MEPUTEIHHOMN
CEKLIMM, HCTOYHMK ra3o0BOT0 IMOTOKA C 3aJaHHbIM COCTaBOM M CKOpPOCThbIO. McToyHMK
ra3oBOTO TOTOKa BKITIOYAaeT B ceOs Oa/IOH CXKaThIM aproHOM C HM3BECTHOW IMPHUMECHIO
kucnopona p=10 aTM., UTOMBYATHIN BEHTHIb AJISl PETYIUPOBAHMS TIOTOKA, CUCTEMY OCYIIIKH
1 U3MepUTeNbHbIE cKopocTH [3].

KH noxknrodaercss K 3JICKTPUUECKHUM LENsIM. BeluuuHbI U3MEpSIOTCS ITUGPOBBIM
BoibTMeTpoM @D-30, Tok — MmwuinamMnepmerpoM M-82. MICTOYHHKOM Kadalomiero ToKa
cayxut TEC-20. Tepmo—3/IC Tepmomnap M3MepsAOTCS HU3KOOMHBIM TOTEHIHOMETPOM
I11-63.

CobctBenno KH nokasan Ha puc.2. Kavarommast 1 n3MepHTeNbHas CEKIU BO U30eKaHHE
raJjbBaHMYECKOH CBSI3M MEXJy HHMHU CMOHTUPOBaHbl Ha JABYX IOCJIEIOBATENbHO
COeIMHEeHHBIX TpyOKax 1 u3 kepamuku cocraBa +9 moin. % V,0;. JimHa TpyOxu 240 mwm,
muamerp — 10 MM, TONmIMHA CTEHKH - | MM. DIEKTPOIBI 2 TONyYeHBI IBYKPATHBIM
BXKUT'AaHUEM IUIATUHOBOM MACThl MPHU 900°C B Teuenue oaHOro 4aca. [|nuHbl Kavaromen u
M3MEPUTENIbHON CEeKUMU CcOocTaBisAloT cooTBercTBeHHO 100 m 5 mm. TokoorBoasl 3
BBITIOJTHEHBI M3 TUIATHHOBOW IMPOBOJIOKH auameTpoM 0,5 MM MpUMEYeHHOW K MacTOBOMY
MOKPBITHIO. [IMaTHHO-TIIAaTHHOPOIMEBBIE TepMOMaphl 4 CMOHTUPOBAHBI HEMOCPEICTBEHHO
Ha Kayarolleil U W3MEPUTENIbHOM CeKUUsAX. BakyyMIUIOTHbIE COEQUHEHMs Kadaroulel u
W3MEPUTENbHONW CEeKLMSIX. BakyyMHOIUJIOTHBIE COEIMHEHMs Kadarolled W M3MEepUTEIbHOMN
CEKIIMU MEXIY OO0 M C ra30BOU MaruCTPalibio BHIMOJHEHBI KaK 5TO OMKMCaHO BBepXY [4].

KH noncoenviHeH K TEXHOJOTUYECKOW KaMmepe, B KOTOPOW MPOU3BOJIUTCA OKHUCIEHUE
IJICHOK BaHAIus.
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Puc. 3. Texnonoeuueckas Kamepa 0151 OKUCTIeHUSL HAHONAEHKU OUOKCUOA 8AHAOUSL

Kamepa mpencrasisier coboit TpyOy W3 omTmdeckoro kBapma | mgmamerpom 60 M,
mmHON 600 MM. Tpyba yKperuieHa BepTUKaIbHO 3alasHHBIM KOHIIOM BBEpX. ['a3 — aproH ¢
KOHIIEHTpAIed KHUCIOpoa, 3aJaBaeMoil KHCIOPOAHBIM HAcOCOM, INOCTyNaeT B Kamepy
yepe3 TpyOKy 2, pacrmojoKeHHYI0 B BepxHel yactu. OOpazer 3 B BUJIe MJICHKW BaHAIUs HA
CUTAJUIOBOHM IIOAJIOKKE BBOJHUTCA B paboduyio 30HY KaMephl ¢ MOMOIIBIO JAepxkartens 4,
YKpEIUICHHOTO0 Ha CheMHOH mpoOke 5 ¢ oTBepcTHeM i BhIXOJa Tras3a. B meprkatene
CMOHTHPOBaHA TepMoIapa 6 Ui U3MEpeHus] TeMIepaTypsl oopasna. DieKTpudeckas Ielb
CONPOTHBJICHUST 7 C pEryaupyeMbIM CTaOWJIM3UPOBAHHBIM HCTOYHHKOM IHTaHUS
obecrieunBaeT 3aaHHbBIA TeMIepaTypHbIH PEKUM OKHCIICHHS.B ycTaHOBKe IperycMOoTpeHa
BO3MOKHOCTbH HETIPEPBIBHOTO ONTHYECKOT0 KOHTPOJIS TIpoliecca okuciieHnsi. OHa cHabkeHa
nmazepom JII-126. KoHTpomp ocymecTBisercs Ha AmuHEe BONHBI A=0.63MKM 10
WHTEHCUBHOCTH H3IIy4EeHUs, OTPaKEHHOTO OT OKHcisieMoro obpasua. B 3aBucumocTtn ot
TEKyIIero 3HauyeHus TommuHbl TieHkn VO, MeHSIoTCs yclaoBUs HHTEp(hEpeHINH
M3JIyYeHUs, OTPaKeHHOro oT mnoBepxHocTH VO, M Meramwia, 4TO MHO3BOJISIET CYIHTh O
riTyOuHe MPOKUCIEHU 00pasia.

Crenyer 3apaHee BKIIFOYUTH IPUOOPHI CHCTEMBI ONTHYECKOTO KOHTPOJIS U ITUTAaHHE IeTH
Ka4aromer CEeKINH, TOCJIe Yer0 YCTAaHOBHUTh TOK Kayaromled CeKINH, 00eCTIeYMBAIOIIUHA
TpeOyeMoe TapuuagbHOE MIaBICHHE KHCIOPOAAa HAa BBIXOJE p, CBSI3aHHOE C 3]C
W3MEPUTENIFHON sSTUeiiku popmynoii (2).

AFE
pP=pr - 2
exp( RT) )

OO6pa3zer MICHKH BaHAIMS IOMECTHTH Ha IUIOMIAIKE IePKaTelsl H BBECTH €ro B pabodyio
30HY KaMephbl, IOCJIE Yero HACTPOUTh CHCTEMY ONTHYECKOTO KOHTPOJS TaK, YTOOBI
OTpakeHHBIH OT o0paslia JIyd jaszepa momnan Ha QorompueMHHK. B mpomecce okuciieHus
BaHaJMsi WHTEHCHBHOCTh OTPAXKECHHOTO Jiyda H3MEHSeTCs, IpU 3TOM HalmoaaeTcs
oT4eTNNBasg WHTEp(EepeHIIMOHHAs KapTWHA, 10 KOTOPOHl MOXHO CyIUTh O TIIIyOmHe
HpoKHcIeHus oOpasiua puc. 4.
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Puc. 4. Hnmepghepenyuonnan kpueas

Ha puc. 4 npuBeneHa 3aBUCUMOCTb MHTEHCHBHOCTH OTPa)KEHHOTO O0pas3LoM Jiyda OT
BpEMEHM OKHCIeHUs. BHOHO, 4YTO 1O Mepe YBEIUYEHHs TOJIIUHBI IUICHKA OKHUCIA
HHTCHCHBHOCTh OTPaXCHHs TajaeT, ocuwuupys [5]. TONIIMHY OKHCHOH IICHKH,
COOTBETCTBYIOIYIO0 PACCTOSHUIO MEXKJY COCEJHUMH IKCTPEMyMaMH, MOKHO IIOJIY4YUTh IO

dopmyne g = (i), rae A - pabouas MHA BOJHBI Jlazepa, N — MOKa3aTelb MPETOMJICHHUS
4n
mnenku. [l A =0.63mxm u N aist VO, =3 nomyunm d=0.05mkm.
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Abstract: the mining enterprise is a complex source of impact on the environment, has a
negative impact on nature through disruption of the earth's surface. Most of the overburden
and minerals extracted have an increased concentration of toxic elements, which to a large
extent determines the negative impact of mining enterprises on the environment. In the
sphere of mining, one of the first places is the problem of ecology. Constant strict account is
taken of emissions of harmful substances, their capture and development of the maximum
possible non-waste technologies.
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Annomayun: 2opwoe npeonpusmue npedcmasiiem co0O0U KOMNJIEKCHbUL UCTOYHUK
6030€liCMBUSL HA OKPYICAIOWYIO Cpedy, OKA3bIEAen He2AmuHoe 6030elicmeue Ha Npupooy
HOCPEOCMEOM HAPYULeHUs. 3eMHOU nosepXxHocmu. bonvwias yacmov 6CKpblUHBIX NOPOO U
000b16AeMbIX NONE3HbIX UCKONAEMbIX UMeem NOBbIUEHHYIO KOHYEHMPAYUI0 MOKCUYHBIX
NEMEHMO8, YMO 8 3HAYUMENLHOU CMeneHy 00YCIasIueaem ompuyameibHoe 030elcmeaue
20PHOO00BLIBAIOWUX — Npeonpuamull  Ha  oxkpyJcaiowyio cpedy. B cgepe copnoil
NPOMBIUIEHHOCIMU HA OOHOM U3 NEPBbIX MeCH cmoum npobiema sxonozuu. Bedemcs
HOCMOSIHHBIL CMPOSULL Yuem 8blOPOCO8 BPEOHbIX GeUeCms, UX YIagIueanue u paspabomra
MAKCUMATBHO BO3MONCHBIX 6E30MXOOHBIX MEXHOLOUIL.

Knroueswie cnosa: sxonozust, oxpamsl cpeou, 8blOpPoc, Kapbep, a8MoMOUKA, CMOYHbLE GOObL,
9KO2EOXUMUYECKUX, AHATU3, KOHYSHMPAYUSL, A2TIOMePAYUsl, IKOHOMUKA.
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Ha Tepputopun HaBowmiickoii (Y30ekucraH) aHTpPONOIEHHOH —arjoMmepamuu K
HACTOSIIIEMY BPEMEHH 3aperucTpupoBaHo 131 MPOMBINIIEHHBIX IPEIIPHUATHI, B TOM YHCIIE
TPaHCIIOPTHBIX, 8 METaUI000padaTHIBAIONINX | METAJUTYprUUecKuX, 6 —CBSI3aHBI C
XMUMHUYECKHUMH TEXHOJOTHSIMHM, 26 —3aHATHl B CTPOWMHIYCTPHM, 9- B  JIErKoi
MPOMBIIIJIEHHOCTH, 17- B MMIIEBON NpoOMBIITIEHHOCTH M 30 HMEIT OTHOLIEHHE K
XpaHEHHIO W pacmpeneneHuo >HeproHocurencit. Oxomo 40% Bcex mpeanmpuaATHii ObLIO
BOBJICUCHO B MHBCHTApU3aIMI0 MCTOYHHWKOB BBHIOPOCOB BPEIHBIX BEIIECTB B aTMocdepy,
Gnmaromapst 4eMy pacCUMTaHO CyMMapHOE IOCTYIJICHUS 3arps3HAIOIINX HWHTPEIMECHTOB B
aTMocdepy OT CTAIIOHAPHBIX UCTOYHHUKOB 551-2,2 TOHH B ro/l. AHAJIOTHYHBIE PAacUeThl OT
MEPEABIDKHBIX UCTOYHUKOB (TPAHCIIOPT) OTIPENeNIN CyMMapHbIi BeIOpoc B 71900 ToHH B
roa. Takum oOpa3oM, BaJOBEIH BHIOPOC OT CTALMOHAPHBIX M MEPEIBIKHBIX HMCTOYHHUKOB
3arpsizHeHus coctasuin 127002,2 toun B rof [1].

Bkiag Bblleyka3zaHHBIX MNPEANpUATHH B oOmed o0beM BBIOPOCOB MPOW3BOJCTBA
paccMaTpuBacMoOro TEXHOJIOrn4eckoro npoduis npudmmkaercs Kk 100%, B cBsi3u ¢ uem,
OHU HCIONB3YIOTCA Kak 3TajoHHble. OrOBOpPUM JIMIIE BO3MOXHBIE Pa3IMUUsi B COCTaBe
WHIUKATOPHBIX accoluanui, Tak kak ['M3-1 opueHTHpOBaH Ha mepepaboTKy pyn, a
nesitenbHOCTh [10 «HM3)» B OCHOBHOM CBsI3aHa C MPOIECCaMu METaioo0paboTku [1].

OcHOBHas 4acTh NPOMBINIICHHBIX 00beKTaxX (104 oObekTa, 79%) KaTanorusupoBaHa. B
TpaHMIAX 3EMENbHBIX OTBOJOB MPEIANPHATHHA, HaXOJAIIUXCS B MpeAenax 3armagHou
MPOMBIIIICHHBIC 30HBI, U3 TOBEPXHOCTHOTO CJIOS TI0YB 0TOOPaHO 00JIee HKOr€OXMMUIECKUX
po0, B KOTOPBIX ONpENeNIeHbI coaepskanns 17 MUKpoasieMeHToB. M3 HUX 4ncna 0ToOpaHb
JUIL COAEPKAaTeJIbHOTO aHaln3a JJIEMEHTHl (MBIMIBSK, CBHHEIN, IMHK, MeEIb, BaHAaIWH,
HHUKEJb, KOOAJIbT, XPOM, OJIOBO, MapraHell, pTyTh, cypbMa), OoJice WA MEHEE PETYJSIPHO
oOHapy’>KMBaeMble B aHOMAJIBHOM COCTOSHHUH. {7 KaXXAOTro NPeInpusATHs BbIIEICHHBIX
TEXHOJIOTMUECKUX TPYIII IPOBeAeHa cTraTHdeckas o0paboTKa aHAIMTHYECKUX NaHHBIX M
ONpeNeNeHbl TPaHMUIBl H3MEHEHUS COAEP)KAaHHM »dJIeMEeHTa, CcpeaHee, CTaHAApTHOE
OTKJIOHEHUEe, K03((DUIMEeHThl KOHIEHTpAlMH, a C HOMOIIBI KOPPEJSLMOHHOTO aHalIn3a
MPOBEPEHO MX TeHeTHdeckoe (Mapa mapareHeTH4eckas) CpoACTBO. B mTore ycraHOBIEHBI
9KOTEOXUMHUYECKHE MTapareHe3nChl:

e JUIsl TPAHCTIOPTHBIX NPEAIPHATHI-CBUHEL], IIMHK, ME/b, OJIOBO.

® Ul TPENNPUATHI METAJUTypTHM W METaI000paOOTKU-MBIIIBSK, HHUKENb, KOOAbT,
Mapraseln, MOJIMO/IeH, CypbMa (MeIb, PTYTh).

® JUIsl IPEIPHUSTHI XUMUH-PTYTh, XPOM.

® ISl IPEIPUSATHIA CTPOHUHAYCTPUH-BaHAINN, MBIIIBSK (PTYTH) [2].

Kapra cymmapHOTO 3arps3HEHHs MOYB M PACTUTEIBHOCTH MHKPO3JIEMEHTAMU MOXKET
paccMaTpuBaThCAd Ka TI'€OIKOJIOTHYECKas MOENIh 30HHPOBAHHS TEPPUTOPUU IO CTETIEHU
TEeXHOTEHHON Harpy3ku Ookpyxaromee cpean. Ocoboe MecTo Cpeau MHKPO3JIEMEHTOB
3aHMMAaeT PTyTh, KOTOpass XOTA M MapKUpPyeT HAa MECTHOCTH OT/ENIbHBIC HCTOYHHKH €€
MOCTYIJICHUS, SBISIETCS 3JIEMEHTOM MIMPOKOTO PAcCIpOCTPaHEHHSA. XapaKTeph3ysich
BBICOKOI1 JIETYy4eCcThl0, HanboJiee akTHBHO HPOSIBIISIONIEHCS B YCIOBHSX XKaPKOTO KIIMMaTa 1
«rOPSYMX» TPOU3BOJICTB PTYTb, MO-BHIUMOMY, KOHLEHTPUPYIOTCS B NPUIIOBEPXHOCTHOM
YacTH TIOYB KaK 3a c4YeT cOpOCH, TaK M B pe3yjbTaTe IOCTYIUICHMH W3 aTMocdepsl.
PesynbraThl  9KOr€OXMMHYECKOTO  KapTUPOBAaHUS,  BBIIOJHEHHOTO B Mpejenax
NPOMBIIUICHHOH 30HBI HaBOMICKOI aHTPONOreHHOro —arjoMepanuy, I[OJrOTOBHIN
HeoOXonuMble (aKTHUECKHE JaHHble U C(HOPMHPOBAIM  HJICOJOTHIO MEXaHHU3MOB
MHTEPIPETANN PE3yIbTAaTOB, OYyAYIIMX HKO TEOXHMHYECKHX HCCIEAOBAaHUHA. 3amadn
Oyaymmux  WCCIEIOBAaHMH COCTOMT B  TOM, 4YTOOBI, W3y4YHB 3aKOHOMEPHOCTH
B3aMMOOTHOIIICHUH, COCTABIISIONINX OKpYXammiee cpeau O000CHOBaTh ONTHMAJIbHBIE
ycioBHuA (DYHKIIMOHHPOBAHUSA TOPOJACKUX SKOCHCTEM, MO3BOJHBIINE OBl CAENIATH ITOT IO
BO3MOXKHOCTH JONTHM. C TNPOrpeccCHpyIONMM pa3BUTHEM TEXHOJIOTHM W HHHOBAIIMK B
CTpaHE, €CTECTBEHHO MOXHO HAaOmMI0gaTe pPOCT 3KOHOMHKH, HEPAIHOHAIBHOE
UCIIOJIb30BAaHUE PECYPCOB OTAEIBHBIMH IMPEANPUATHAMH, OTPACISIMH MOXET HPHBECTH, B
TOXE BpeMsI K OOJIBIINM HU3JEP)KKaM, yUUTBIBAS SKOJOTMYECKUI acIIeKT, YTO HEMAJIO BaXKHO.
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Kak jxe Benér cBoro JeATENILHOCTh B HACTOAIIEE BpeMs OIPOMHBIM MO MaciiTaldy u
npousBoauMoi mpoxykuun Hasowiickuii ['opHo-mertamnypruueckuil kombunat? HI'MK
3aTpayrBaeT Ha MPUPOJOOXPAHHBIE MEPONPUATUS 6-7% acCUrHOBaHMM OT BCEX 3aTpaT Ha
OCHOBHYIO JICSITEJIBHOCTh M 0c000O€ BHMMaHHE oOpallaeT Ha WX BBINOJHEHHE. EjxeromHo
KOMOMHAT pacIIupsieT KpyT 3a/1a4 10 OXpaHe aTMOC(epHOro Bo3/yxa, BOAHBIX U 3€MEIbHBIX
pecypcoB, 1o UX parMoOHAIEHOMY HCIIONB30BaHMI0. CiemyeT oTMeTHTh, uto ¢ 2010 mo 2016
ACCUTHOBAaHMA Ha OXpaHy aTMOC()epHOro BO3MyXa, BOAHBIX PECYPCOB, 3E€MENb IO
Cesepaomy Pynoympasnenuro Bo3pocio ¢ 1,4 mo 2,4 mupa cymoB [2]. DToro Ha 3aBoje
JOOMIINCH, HCIIONB3YsI MOAEPHN3NPOBAHHBIE BOISIHBIE (DOPCYHKH AL OPOIICHUS OPOOSIIEeH
pyasl. Ha aBTOoTpaHcmopTe ¢ OEH3MHOBBIM IBHIATENIEM IIPOM3BOAWTCA KOHTPOJIb 32
COJICpP’KaHNE TOKCHUYECKHUX BEIIECTB B BBIXJIONHBIX Ta3ax, M TPAHCIIOPT, MPEBBIIIAIONINI
JIOIyCTHMBIEe HOpMBI BEIOpocoB CO, BBIBOAUTCS U3 dKCILTyaTanuu. Jlabopatopueir OxpaHsl
OKpYy’Karoliel cpeau BeAETCS MOHUTOPHHT BPEIHBIX XUMUUECKUX BELECTB B 30HE BIUSHUIL
XBOCTOXpaHWIUINA (COIEpXKaHME XBOCTa — KOMIUICKCHBIE COEIMHEHHUS IMaHuAa C
pa3nuYHBIMU MeTauiamu) [3].

W3 ropa rox cHikaroTcs 00bEMa cOPOCOB CTOYHBIX BOJ B NPUPOJHYIO Cpely 3a CUET
MOBTOPHOT'O X UCIIOJIb30BaHUS.

Ha cerommsmHuii 1€Hb MECTOPOXICHHS 30J0TO M MOJ3EMHOTO BBIIIEIAUYNBAHUS
MOA3EMHOTO ypaHa pa3pabaThIBalOTCSI OTKPBITHIM crocoboMm. [Ipm 3TOM HeraTnBHOE
BO3JICHCTBIE HAa NPHPOIOOXPAHHYIO Cpely HPOHUCXOJUT HE TOJIBKO B BHIC HAPYIICHHS
KOpBl, HO W B BHJEC MBUICBBIX BBHIOPOCOB, IIBUICTIONABICHHE OCYIIECTBISIETCS C
HCTIONIb30BAaHUEM OpOIICHUS 3a00s Kapbepa, pynsl, aBrogopor. K mpuponooxpaHHBIM
COOPY>KEHHSIM OTHOCHTCS: aBTOMOMKa IUIOMAAKU pyAHuKa «KoKmaracy ¢ MCIONb30BaHUEM
000pOTHOTO BOJOCHA0KEHUS, TUIONIAIKA MO/ 3alpaBKy COKMKEHHBIM razom. B 2015 romy
OBUIO TPETYCMOTPEHO pEKyJNbTUBAIMd M BO3BpaT 3emieBnazensily 500 ra 3eMenbHBIX
YroAui MO CeNbCKOXO3AHCTBEHHOMY HampaBiieHHIo. UTo e JenaeTcss HEeNoCpPEeACTBEHHO
JUId HaceJleHHUs,, 4TOOBl TOKPBITh JKOJOTHUECKH BPENHYIO AEATEIBHOCTE KOMOMHATOM?
YuuteiBag BpEeIHOCTh pabOTHI, BEIYTCS KypChl JICUEHHS, €XETOAHO B CaHATOPUAX
V3b6ekucrana, Poccun. Kuprusum mompaBisioT cBoE 310poBhe Okoo 150 yemoBek u3
nepcoHana kapeepa [2].

HeoOxomuMo OTMETHTh peTHOHANBHBIA KodpduuueHtr Hapowiickoit oOmactu, B
yactHOCTH ropoga Hasowm-1,2, B 1. 3apadmane -1,5-1,6 xk ocHOBHOMY OKJamy paOOTHHUKOB
IUTIOC KO BCEMY JIbIOTHI M TapaHTHH, YTO TAaK)XKE€ HEMaJOBa)XHO. [IOBBIIIEHHYIO CTHUIIEHINIO
MOJTYy4YaloT €XEMECAYHO CTYJICHTHI OTHOCSMIErocss K KOMOMHATy ['OpHOTO HMHCTHTYyTa |
MHOTHE JPyrue MEPOIPHATHSI, KOTOPhIE CIIOCOOCTBOBAIM Obl «BOCIIOJIHEHHIO» TOTO BPEAa,
KOTOPBII HAHOCUT HemocpeAcTBeHHO HaBouiickuii ropHO-MeTamTyprudeckuii KOMOHMHAT

EctecTBeHHO, /11 IOBEACHUS BCEX 3TUX MEPONPUATHH HE0OXoauMbl ¢puHAHCH. OTKyaa
ux B3iATh? Ham kaxercs pa3paboTaTe TaKyl0 MpOrpaMMy, CHOCOOCTBYIOIIYIO Ooublie
MPOM3BOIUTh HEOOXOAMMOW PBIHKY TNPOAYKIWH, JUIsI 3TOTO pa3BUBaTh M IOOMIPSTH
MHHOBAIIMOHHYIO TEXHOJIOTHIO NMPHUBIEKATh KallUTAJl W3 BHYTPEHHUX MCTOYHHUKOB, a TAKXKE
n3-3a pybOexa. ['aBHas 3a7ada COCTOMT B TOM, YTOOBI Ty PaBHOBECHYIO TOUKY, KOTOpas
obecrieunBana Obl SKoJOrH4eckuil addext Oe3 ymepda NP STOM MNPEANPHATHIO C
SKOHOMHUUYECKOH CTOPOHBI.
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NUTRITIONAL SUPPLEMENTS IN CHILDREN'S
NUTRITION - THE POINT OF VIEW OF THE FUTURE
SPECIALIST IN THE FOOD INDUSTRY
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'Zadera Marina Ivanovna - Teacher of Chemistry and Special Disciplines;
2Baburina Anastasia Dmitrievna - Student,
SPECIALTY: TECHNOLOGY OF CATERING PRODUCTS,
STATE BUDGET PROFESSIONAL EDUCATIONAL INSTITUTION OF THE ROSTOV REGION
OCTOBER AGRICULTURAL AND TECHNOLOGICAL COLLEGE,
VILLAGE OF KACHKAN, ROSTOV REGION,

Abstract: modern food industry can not do without food additives-everywhere and
everywhere on the packages we see the notorious letter E. does without food additives food
industry that produces baby food? This issue is of concern to many-because the health of a
person develops in the earliest childhood, from the first days of life. The main components of
health are healthy diet. Therefore, this article gives a brief overview of the issues of
chemical composition, the presence of food additives in baby food.

Keywords: baby food, food additives.

INMNIIEBBIE TOBABKH B IETCKOM IIUTAHUMU - TOYKA
3PEHUSA BYAYUEI'O CIIEHUAJIUCTA IIMIIEBOU OTPACJIN
3anépa M.H., badypuna A.I[.2 (Poccuiickas ®enepauus)

3a0épa Mapuna Heanosna - npenodasament xumus u cneyuansuplx Oucyunium;
25a6ypuna Anacmacusa /[mumpuesna - cmyoenm,

CReYUATLHOCb: MEXHON02USL NPOOYKYUU 0OLYEeCMBEHHO20 NUMAHUS,
Tocyoapcmeennoe 6100scemmnoe npogeccuonanvrhoe 00pazoeamenvroe yupericoeHue
Pocmosckoii odnacmu
Oxms6pbCKUll a2papHO-mexHON0UYECKUTL MEXHUKYM,
noc. Kauxan, Pocmoeckas obnacme

Annomauusn: cospemennas nuujegas ompaciv He 06xooumcs Oe3 nuugesvix 006a8oK —
6e30e U 6Ci00y HA YNAKOBKAX Mbl @uoum npeciogymyrw o0ykgy E. Obxodumcs au Oes
nuwesvlx 000aB0K NUWEBAs. NPOMBIULICHHOCHb, NPOU3BO0sWaAs OemcKoe numanue?
Dmom eonpoc eonnyem MHO2UX — 6e0b 300pP0GbE YEN06€KA CKAAObIGAEMCS. 8 CAMOM
pannem O0emcKkom o3pacme, ¢ nepsvix OHell dcusnu. Inasnvlm crazaemvim 300p08bs
aeusiemcst 300p0goe noaHoyennoe numanue. Ilosmomy 6 0anHol cmamve NPo8oOOUNCsl
Kpamkuii 0030p B0NPOCO8 XUMUYECKO20 COCMABA, HAIUYUS NUWEsblX 000A60K 8
nPOOYKmMax 0emcKo2o NUManusl.

Knroueswie cnosa: oemckoe numanue, nuujesvie 000a6KuU.

C TouKH 3peHUs OYAYIIETro CHECIHAIHCTA MUIEBONA OTPACIH XOTEIOCh OCTAHOBHUTHCS HA
BOIIPOCE XMMHYECKOTO COCTaBa W, BMECTE C TeM, aHalu3a I[0JIb3bl WM Bpeda OT
WCIOJIb30BaHUS Pa3JIMYHBIX BUJIOB JI€TCKOTO MHUTAHUA AJI PACTYILIEro OpraHu3Ma, KOTopoe
MPEeJICTaBJICHO B OTPOMHOM aCCOPTUMEHTE B TOPrOBOM CETH.

HeocmopumbeiM siBisieTcss TOT (hakT, YTO TPYIAHOE MOJOKO SIBIISICTCS WACATBHBIM JUIS
BCKapMJIMBaHUA, HO HE BCErga 3TO MPCACTABIIACTCA BOSMOXKXHBIM B CUITY Pa3HbIX IMPUYWH. C
TOYKH 3pEHUS XUMHUYECKOTO COCTaBa MOJIOYHBIX CMeCel BCE OHM JIOJDKHBI COJEpPIKATh
BUTAMHHBI, MHHEPAJIbHBIC BEHIECTBA, HEOOXOAUMBIC /JIsl POCTA W Pa3BUTHS MaJbIIIa, a TaKk
JKe cOaJlaHCHPOBAaHHBI COCTaB OENKOB, JKHPOB, YIIeBONMOB. M, pa3zymeercs, HHUKaKHX
3anpeniéHabIx 100aBok E, caxapo3zamenuTenei u T.1.
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[Nokymast roToBOE IETCKOE UTAaHKE, Bl 110 OJHOMY BHEITHEMY BHJy HE CMOXKETE y3HATh,
YTO KOHKPETHO COJCPKUTCS B OaHOUKE, €CiIM HE MpOYNTacTe 3THKETKYy. Ho BBl MokeTe OBITH
aOCOJIIOTHO yBEpEHbl B TOM, YTO NHIIA A Majbllied He OyneT copepaTh HHUTPATOB,
MapasuToB, TDKENBIX METAIOB, a Takke yCWiIuTeded BKyca. JIesTeIbHOCTh TaKuX
NPEeIIPHUATHI PErIaMeHTUPYETCsl 3aKOHOM, KOTOPBIM TakKe 3alperiaeT HCIOJIb30BaHUe
CBIpBs, comeprkarero ' MO, 1 BEIpameHHOTO ¢ IPIMEHEHHEM IECTHIHIOB [2].

HexoTopble HCKyCCTBEHHO CO3/1aHHBIE MHTPEIUEHTHI 3alPEIICHBI U HCIOIb30BAHUS B
UTaHuM neteit [1]:

- kpacurenu (E100-E182);

- koHcepBaHThl (E200-E299);

- aatnokucautenu (E300-E399);

- crabumusaropsl koHcucteHnuu (E400-E449, E1400-E1499);

- amyneratopsl u 3arycrutenu (E450-E499);

- peryasaTopsl KUCIOTHOCTH U paspeixyutent (E500-E599);

- yeunurenu Bkyca u apomara (E600-E699);

- antuouoruxu (E700-E799);

- nmoacnactutenu (E950-E969); npoune (E900-E949, E970-E1399, E1500 u ap.)

Pa3pemennble nunieBbie 100aBKH B MPOAYKTAX MUTAHUA JeTel

Crout 0OpaTWTh BHUMaHHE Ha TO, YTO NHIIEBHIC NOOaBKH B JETCKOM NHTaHHU HE
JIOJDKHBI OTCYTCTBOBaTh coBceM. O0o3HaueHHbIE KomaMH «E» B MPORyKTax MHUTaHMS VI
JeTel HepeAKO CKPBIBAIOTCA M 0€300MIOHbIC MUILNEBBIC MHIPEIUEHTHL. Tak, B KadecTBe
KpacuTeneil INPOAYKTOB JAETCKOTO MHTAHWUS MOTYT HCIIOJB30BaThbCsA: BUTAMHHBI U
NPOBUTAMUHBI, B 4acTHOCTH, kKapoTuHounsl (E160a); pubodnasun (E101); BuUTaMHHHBIE
(BUTaMHHHO-MUHEpAJIbHBIE) IPEMHUKCHI; HATYPAJIbHbIE KPACUTEIH, MOJIy4YECHHBIC U3 OBOIIEH,
mwionoB, srox (E140, E160-E163 u nap.). Takumu ke Oe30macHBIMM SBJISIOTCA: COAA
numeas (E500ii), mumonnas kucnora (E330).

Tabruya 1. Huwegvie 00basku, paspewenHvie 015 UCNOIb308AHUSL 8 NPOOYKMAX NUMAHUS Oemel
(6 mom uucne u 0ns numarnus demeti 0o 3 nem)

Muweesbie nofaekK, pa3pellieHHbie gNA HCNONL30BAHWA B AETCKHX NpogyKTax

E101 E300-E304 E410 ES03 E941
E140 E306-E309 E412 ES07 E1404
E1# E322 E414 E524-E526 E1410

E160-E163 E326-E327 E415 EbS1 E1412-E1414
E170 E330-E336 E440 ES75 E1420

E260-E263 E400-E402 E466 E920 E1422
E270 E404 E471-E473 E938 E1450
E290 T405 ES00 E939 E1451
E296 E407 ESO1

Ecnu peus uné€r o nmpousBOACTBE KHUCIOMOJOYHOW MPOIYKUUHU, NpPeIHa3HAYECHHOMW Iist
JIETCKOTO IUTAaHWS, KOHIIEHTPHPOBAHHOTO WM CTYIIEHHOTO MOJIOKAa, OBOIIEH (Kpome
MaciuH), (QPYyKTOB, TpHOOB, MYyKH, KpyIbl, KpaxMana, SMIl H HE IOMYyCKaeTCs
WCIONIb30BaHue Kpacurenei [3, 4].

Yacto  gerckoe  MUTaHWE  JIOTMIOJIHUTENIBHO  oOoramiaercss  BHUTaMHHAMH |
MHUKpOJJIEMCHTAaMH. B KadecTBe JXHPOBOH OCHOBBI I MSCHBIX ITIOPE MOXKET OBITh
UCIIOJIE30BAHO PacTUTENIbHOE (IOJCONHEYHOE, COeBOE, parmcoBoe) Mmacio. Ha Hammuue
Macell CTOMUT o0paTtuTh ocoboe BHMMaHHe. Ocoboc BHUMAHHE JOJDKHO OBITH YAEICHO
pactuTenbHbIM MaciaaM. Creayer oOpaTUTh BHUIMAaHUE HA TO, KAKUE MPUCYTCTBYIOT JOOaBKU
B COCTaBE JETCKOTO NHTaHUs, HET JIM KAKUX-HUOYIb HEKEIATCIHHBIX HHIPEIUCHTOB,
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HApUMEp, PACTUTEIBHBIX Maced (MOryT ObITh paQUHUPOBAHHBIMH, a 3TO HE
pexomenayercs BO3). Macna padunHpyroTcs (OYMIIAIOTCSA) 32 CUYST IICIOYH U
OMpENeNIeHHBIX KHUCIOT. Hannure padMHUPOBAHHBIX PACTUTCIBHBIX Macell — OOJNBIION
MUHYC THUTaHUs KOHcepBamu. [lo3ToMy, ecnu Ha OaHOYKE HAMKCAHO «PACTHTEIBHOEC
MacJjio», TO JIy4llle He pUCKOBATh, a €CIIH «IIOJICOJIHEYHOE MACIIO», TO BCE B MOPS/IKE.

WNHorma B MsicHOe mrope MOOABIIOT JTUMOHHBINA COK, MpHUOAOUUii BKyc. biaromaps
3TOMY MOXHO 00OWTHCH O€3 conm U crennii. B oBomHbIe mope nHOTAA 100aBISIOT YKPOIL,
MEeTPYIIKY, CENBACPE, ITO TOXKE YIIydIIaeT BKyc Omoa. B cocTaBe OBOIIHBIX MIOpE MOXKET
MPUCYTCTBOBAaTh Kpyma. EE€ mo0aBisAioT, YTOOBI NMOBBICHTH JIHEPTETHUYECKYI0 IIEHHOCTh
oBomied. A KjeT4aTrka, BXOZAImas B COCTaB KPYIBI IIOMOTAaeT pPadoTe KEIyIOYHO-
KHILEYHOro TpakrTa [3, 4].

B nmeTckoM muTaHWUM MOTYT NMPHCYTCTBOBATh U KOHCEPBAHTHI, KOTOPHIC HCIIOIB3YIOTCS,
npu4éM OYCHb AKTHUBHO, C IENIBIO TPOJUTHTH CPOK TOJHOCTH MPOIYKTOB. VX TakkKe MOXKHO
otHectn K E-moOaBkam. KoHewHO, He BCe KOHCEPBAHTHI SIBJISIOTCS BPEIHBIM JICTHIEM
XUMHYECKOH MPOMBINIICHHOCTH. HampuMep, moBapeHHas COJb U YKCYCHas KHCIOTa
OTHOCATCA K C€CTCCTBCHHBIM KOHCEpBAaHTaM, KOTOPLIC C€XKCAHCBHO MCIOJB3YIOTCA IIpU
NPUTOTOBJICHUH JOMAIIHUX OO,
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Abstract: article reveals the main properties of the influence of the rotating magnetic field
on the patient's body during the physiotherapy procedure of magnetotherapy. Physical
principles of generation of a rotating magnetic field are considered. Provided functional
features automated low-frequency magnetotherapy apparatus of the "ALMA". The use of
such a procedure in medical institutions is widely used for therapeutic purposes (including
in Oncology) in many health care institutions of the Russian Federation.

Keywords: magnetotherapy, rotating magnetic field, amplitude modulation, medical device
“ALMA”.
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8PaAWAOWe20Cs  MACHUMHO20  NOJNL  HA — OP2AHU3M — NAYUEHMAd  Npu  NPOoGeOdeHuU
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Hcnonp3oBaHre MarHUTOTEpanuy B JeYeOHBIX LEJAX B IPAKTUKE MHOTUX Bpayed u
uccieqoBaTeieil BeleTcs JaBHO. VICHonb30BaHWE PpA3IMYHBIX TEXHUYECKUX pPELICHHH,
CIIOCOOHBIX  yJOBJIETBOPSATH IOTPEOHOCTSIM CIELHMANCTa B HAJOXKEHHH Pa3IU4HOU
KOH(UTypalMd MarHUTHOTO TOJIS, MO3BOJIMJIO CO3aTh OTAEIBHBIH KIACC MEAMIMHCKOM
annapaTypsl ISl IPUMEHEeHHs B Qu3noTepanum.

Co3mannio MarHUTOTepamneBTHYeckoro Komiuiekca «AJIMA» mpeamecTBoBaio
MOSIBJIIEHUE YCTaHOBKH «MarHuTOTypOOTPOH-2» B CcTeHax Ky6anckoro
TOCYAapCTBEHHOT'O  MEAMLIMHCKOTO  yHHBepcuteta B  KpacHomape  Omaromaps
nzobperaremo J.A. Curnnxomy [1, c. 16].

[IpakThka J€4eHHA 3JIOKAaYECTBEHHBIX HOBOOOPA30BAHMHM IO3BOJMIIO  YIIyYIIUTh
METOJUKY JICUCHHUS] U YCKOPHUThH BpeMsl BOcCTaHOBIEHHA. [Ipn koMOMHANMM BpaInaromerocs
MarHMTHOTO MOJIS C Jy4eBOW M XUMHOTEpanell 0TMe4aeTcsl IPOTHBOOITYX0JIEBbIH d(dekT
U Xopoliasi IepeHOCHMOCTh NPOoLEeAyp NalueHTaMu [2, c. 79].

JlocTUTHYTBl 3HA4YMTENBHBIE pE3YNbTaThl B JICYEHUH paka MOJIOYHOW IKENE3bl.
[Ipumenenne oOIIECHCTEMHONW MarHUTOTEPAITUH B MPEAONEPALOHHOM KOMOMHHUPOBAHHOM
JICYCHUH TT03BOJISIET NOBBICUTDH A((PEKTUBHOCTH J€4EOHOT0 XUMHOIY4YEBOTO BO3JCUCTBHS, a
B IIOCJICONEPALMOHHOM TIEPHOJIE CIOCOOCTBOBATh YMEHBUICHUIO HETaTUBHBIX IOCIEICTBUI
[2, c. 80]. Taxke HabMrOATACEH TPYIINA OONBHBIX, Y KOTOPHIX OITyXOJH B IPOIIECCE JICUCHUS
BMII nonHocTsi0 perpeccupoanu 2, c. 80].

[Ipu GospmHCTBE 32007€BaHNH HA MArHATOTEPANIEBTHYECKIX YCTAaHOBKAaX MPOBOANUTCS
MOHOTepamusi ©0e3 WCNONb30BaHMA MeankameHToB. OrtpumarensHoro 3¢¢exra oT
MarHMTOTEpPAIlluy He OTMEYEHO[2, c. 79].

Hcnonp3oBaHue ammapata CBEAEHO K MHUHHMYyMY 3aTpaT Ha BBINOJHECHHE
MaHUMYJSIIMKA ¢ TpuOOpOM MEIUIUHCKUM HepcoHasioM. B To jxe Bpems pabora camoi
YCTaHOBKM TO3BOJISICT NMPUMEHATH NMPOLEAYPY, He Tpedys OTAEIbHOTO NMOMEUICHHS U
SKPAaHUPYIOIIUX 3JIEMECHTOB.

YmpaBieHue ammapaToM OCYIIECTBIsAETCS ¢ pabodel CTaHIMM Bpada U IMO3BOJISAET
3a7aBaTh MapaMeTpsl MPOLENyphl MHAMBUIAYAIBHO IS KaXAOTO TalleHTa. 3HadeHHe
KOHKPETHBIX 3HAYCHHH TE€HEPHPYEMOTO MAarHWTHOE II0Jieé KOMIUIEKCa OKa3bIBaeT
0KHJIaeMBIH J1edeOHBIH 5P PEKT Ha MalHeHTA.

[IpencraBiieHne KPOBEHOCHOH CHCTEMBI YEJIOBEKa B KQUECTBE IMapaMarHUTHOM KHIAKOCTH
JEeXAT B OCHOBE IIOHMMAaHWS BO3JICHCTBMS MAarHUTHOTO TIONIS. YCTPOMCTBO ammapara
MO3BOJIICT T€HEPHPOBAaTh MArHWUTHOE I0JI€ B KOHTYpax MHAyKTopa. IIpm 3TOM B KOHTYpe,
MPEJICTaBISIIONIEM YJIOKEHHYIO B CIIEIMANIBHBIX Ta3ax Tpex(asHylo 0OMOTKY M 00pa3yrolieM
000CO0JICHHYIO PaMKY, BO3HHKAET MIEPEMEHHOE OJIHOPOAHOE MarHUTHOE Tose [3, ¢. 3].

V3MeHeHHe HampaBieHUs BEKTOpa MAarHUTHOM MHAYKIMH B KOHTYpE SBISIETCS
OCHOBHBIM ITapaMeTpOM BO3JeHCTBHA Ha opraHusM. IIpensaputensHoe 3a1aHue 3aKOHA, 110
KOTOPOMY HEOOXOZMMO HW3MEHATh 3HA4YCHHWE HAINpPSDKEHHOCTH MArHUTHOTO — TOJ,
CHOCOOCTBYET BO3HUKHOBEHHUIO (PM3HOIOTHYECKUX 3(()EKTOB B cocynax M Kanmuiuisipax (Ha
VMOHHBIE TOKH W TMPOBOJUMOCTH MEMOpaH KJIETOK), YTO M OO0yCIaBiIMBAaeT (U3NIECKOE
BO3JICHCTBME HAa OpraHM3M IalMeHTa. B cumry Ouosormyecknx W (QU3NOIOTHYECKUX
0ocoOCHHOCTEH  OpraHu3Ma 4YeJOBeKa YacToTa IE€PEeMEHHOT0 MAarHMTHOTO  ITOJIst
ycTtanaBiuBaercs B npenenax 100 ' [1, c. 17].

Kpome Toro, ammapaT mO3BOJSIET NHONydYaTh BO3/ACHCTBHE HAa OpPraHM3M IAIMEHTA
PaBHOMEPHOTO MarHUTHOTO NOJIA B ero paboyeld mosocTH. JlocTuraercsi 3T0 ¢ MOMOUIBIO
KOHCTPYKLIIMOHHBIX ~ OCOOEHHOCTEH  pacloyIOKeHUs BUTKOB 0OMOTKH. OcobeHHoe
pacIooKeHHe JOCTUraeTCcsl PUMEHEHHEM N-OTHOBUTKOBBIX KOPOTKO3aMKHYTBIX PaMOK-
n3My4arened, OOBEIMHEHHBIX B MPAaBWIBHYIO N-YTOJBHYIO MpPHU3MY, OXBAaTHIBAIOIIYIO
pabouyto mosocTs [3, ¢. 2].

WpeHTH4HbI MEXaHU3M BO3HHUKHOBEHUsI BPAICHUSI MATHUTHOTO TIOJIsI TIPUCYTCTBYET B
CHHXPOHHBIX JABUraTemsix. COOTBETCTBYIOIIEE pPACIHOIOKCHHE BHTKOB OPTaHHU3YeT
pa3iMyHOe BKJIIOYEHWE B LIUKJI MHAYLUPOBAHUS MarHUTHOTO MOJs co casuroMm ¢a3 360/n
rpaaycoB. [TogoOHBIN (YHKIMOHAIBHBIN PEXUM CO3JaET BpalleHHE BEKTOpAa MarHUTHOM
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WHIYKIMA OTHOCHUTEIEHO Paboueii MOJOCTH HMHIYKTOPa YCTAaHOBKH, TEM CaMBIM CO3aeTCs
TaK Ha3bIBa€MOE Bpallatonieecs MarHutoe mnoje [3, c. 3].
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Abstract: the main problems arising in the design and simulation of robotic systems, as well
as the main directions of solutions of these problems with the development of the hardware
and software complex of the automated process control system, are considered in the
article. Introduction of automated control systems of technological processes depending on
the speed of evaluation, processing and delivery of information. Therefore, the development
and study of the structures and modes of the OS ACS TP is an urgent task.

Keywords: robotics, synthesis, analysis, control.

TEXHOJIOI'US PASBPABOTKHU AIIITAPATHO-ITPOT'PAMMHOI'O
KOMIUJIEKCA ACY TII
IHobepexubiii H.AL, CBupugoB AH.? (Poccuiickas ®enepanus)

YTobepescnuiii Hean Anexcandposuy — mazucmpanm;
2C@upu()06 Anexceti Huxonaesuu — mazucmpaum,
Kagedpa cucmem asmomamuiecKo2o ynpasieHus u KOHmpoJis,
Huemumym muxponpubopos u cucmem ynpaeieHus.
Hayuonanvuwviii uccneoosamenvcruii ynusepcumem MockocKuil uncmumym 91eKmpOHHOU MEeXHUKU,
2. Mockea

Annomayua: 6 cmamve paccMampueaiomcs 6a3oevle 3a0auu, GOZHUKAOWUE npu
NPOEeKMUPOGAHUU U MOOETUPOBAHUU POOOMOMEXHULECKUX CUCMEM, a4 MAKJCEe OCHOBHbIE
HANPAGIEHUs PeWenUs dJMUX 3a0ay noCpeoCmeoM paspabomxi annapamHo-npoepamMmHo20
xkomnaexca ACY TII. BuneOpenue  agmomamu3upOBAHHLIX — CUCHEM  VNPAGIeHUs
MEXHON02UHECKUMU npoyeccamu npuobpemaem ocodoe 3HaueHue 6 C6a3U C POCHOM
mpebo6anuli K CKOpOCmu 8bl4UCIeHUs, nepepadbomru u evloauu un@opmayuu. Ilosmomy
paspabomka u ucciedosanwue CmMpyKmyp u pedxcumos Gynxkyuonupoganusi ACY TII
AGAOMCS AKMYATbHOU 3a0ayell.

Kniouegwie cnoga: pobomomexnuxa, cunmes, ananus, ynpaesierue.

l"paH)mo3HHe TEXHOJOTHYCCKUEC NOCTHKCHUS XX B. cTay BO3MOKHBI 6nar011ap$[ TOMY,
YTO YYCHBIE W HWHXCHCPHI HAYYWINCh TMPOBOAUTH MATEMAaTUYECKOEC MOICIMPOBAHUC
OrpOMHOI0 4uciia (1)I/I3I/I‘ICCKI/IX N XUMHYCCKHUX TMPOIECCCOB. AKTHBHOG MPUMCHCHUE
MaTEeMaTHYECKOTO MOJICIIUPOBAHMSA, a B MOCICIHUC ICCATIICTHS — WHPOPMAIUOHHBIX
TEXHOJIOTHH, IPpe0oOpa3uiIo Hally PeatbHOCTb.

Co3ganne HOBBIX pobOoToTexHmYecknx cucteM (PTC) mpomcxomuT mpH COKpamieHUH
CPOKOB, OTBOJMMEIX Ha UX pa3padoTky. OJHOBPEMEHHO VYBEIUYUBACTCS CIOXKHOCTD
MPOCKTHPYEMBIX CHCTEM. Bce 3TO MPHBOAMT K HEOOXOMUMOCTH IMUPOKOTO IPUMEHEHUS
WH(POPMAIMOHHBIX TEXHOJIOTHI B 3TOM IIPOIIECCE.

IIponecc ucmonp3oBaHus WHOOPMAIMOHHBIX TEXHOJIOTHH MOXKET OBITh (hOpMaTU30BaH
CJIeIYIOIINM 00pa3oM.
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Bynem cuurarb, 4TO HCCIEIyeMblii OOBEKT HAXOJUTCS B TPEXMEPHOM EBKJIHMOBOM
npoctpanctee R3. Torma noamuoxkecTBo R, € R3, Ha kotopoM pasmematorcss PTC,
00BEKTHl MaHHUIYJIMPOBAHUS W pa3IMYHOE O0OpYyJOBaHHE, HAa30BEM paboOdel Cpeoi.
IIpocTpaHCTBO, B KOTOPOM MOKET HaXOAUTHCS HcnoaHUTENbHbIM Mexanu3M PTC wiu MC B
npouecce (QyHKIMOHMPOBaHMS, Ha3oBeM pabounm mnpocrtpanctBoM PTC m MC: Ry € R..
IIycts ucnonnurtensHeiit Mexanusm (MM) r PTC u cocTouT M3 MHOXKECTBA 3BEHBEB 7.
O6o3Haunm yepe3 R, mommHOXecTBO, 3anmMaemoe PTC B momeHnt Bpemenu t. s R,
CIIPABENJIUBO YCIOBUER,; C R.

Bo BpeMs BBITONTHEHUS Onepaii 0OBEKTH MAHUITYJIMPOBAHHUSI MOTYT TIEPEMEILATHCS C
MOMOIIBIO PA3IWYHBIX aBTOMATHYECKHX TPAHCIOPTHBIX CPEACTB (TPAHCHOPTHBIE POOOTHI,
KOHBEHepH! U T.1.).

[ToaMHOXKECTBO TPEXMEPHOTO MTPOCTPAHCTBA, 3aHUMAaeMOe 00BEKTOM MaHHITYIUPOBAHUS
B MOMEHT BpeMeHH t, OyaeM o0o3Hauate M.

ObopynoBaHue, HaxoAsIIeecs B pabouel cpejie, HakiablBaeT OrpaHUYEHHs Ha CBOOOIY
nepememienuss PTC, u paccmarpuBaeTcsi Kak NPENATCTBHS MPHU BBITOJHEHHUU 3aJaHHBIX
omepanuit. [lycte P; € R, - TIOAMHOXXECTBO pabodeid cpensl, 3aHATOS MPEHATCTBUAMH B
MOMEHT BPEMEHH t, PACIIOJIOKEHHBIMH B pabodel cpene.

IIpoctpanctBennoe monoxkenne PTC um MC xapaktepusyercss HaOOpoM 3HAUCHHHA
0606meHHbIX KOOpauHAT (g4, ..., qy) € Q, TAe N - KONHMYECTBO 3BEHBECB HCIIOJIHUTEIFHOTO
Mexanuzma YMC; Q - MHOxecTBO cocTostHuit PTC.

MOXXHO BBIIENUTh TPH OCHOBHBIX HANpaBICHUS HCIIOJNB30BaHUS HH(MOPMAIIOHHBIX
TEXHOJIOTHH B 3TOH 067acTu — CHUHTE3, aHanu3 U ynpasiaerus PTC.

Cunte3 PTC. 3agaua cuHTe3a COCTOMT B TOM, YTOOBI Ha OCHOBE 3aJJaHHOTO Habopa
OTPAaHWYCHUH IPEAJIOKNTh TNPOCKTUPOBIIUKY HAOOp KOHCTPYKIMH, YHOBIETBOPSIOIINX
3aJJaHHBIM TPEOOBAHUSIM.

Iycts PTC cocrout u3 m kommonentos (k; € K,i = 1,2, ..., m). Kaxzaplii KOMITOHEHT
k; obmamaer HabGopom mapamerpos p. Cpeau p mapaMeTpoB k;-TO KOMIIOHEHTa BBIAEIECHO
MOAMHOXECTBO I1apaMeTpPOB, 3HAUEHHMs KOTOPBIX MOTYT BBIOMpATbCcS U3 3aJaHHOTO
MHOXECTBa (PUKCUPOBAHHBIX 3HAYCHUI

ki € {k;, kP, .. k™)
WM IMana30Ha 3HAYCHUH
ki(pjmm) < ki(pj) < ki(ijax)

rae ki(pf) — j-it mapamerp k; KOMIIOHEHTa; ki(pfmin), ki(pfmax)

MaKCHMaJIbHOE 3HAUEHHMsI -TO TapameTpa k; KOMIOHEHTA.

B obmiem ciywae 3ajmada cHHTE3a MEXaHM3Ma CBOAMTCS K 33jade OTHICKAHMS TaKUX
IapaMeTpoB CHHTE3MPYEMOTO MEXaHW3Ma, IIPH KOTOPBIX BBIMOJHAIOTCS HPUHATHIC
OTpaHHWYEHUS, a LenieBast QYHKIHSI UMEET SKCTPEMaIbHOE 3HAaYEHHE.

Jns cuHTe3a MPOCTPAHCTBEHHBIX MEXAHM3MOB, KaK NMPABUIIO, UCIONb3YETCS METOJ
MHOromnapamerpuueckol onrtumuszanuud. OZHMM U3 BO3MOXHBIX METOJOB pELICHUS,
MO3BOJISIONMX 3HAYNUTENBHO YMEHBUIMTHh YHCJIO IepedupaeMblX BapHaHTOB, SIBISETCS
WCIIOJIF30BAaHWE  arperaTHO-MOAYJNbHOrO  monaxona. CHHTE3  MCIOJHHUTEIBHBIX
MEXaHU3MOB YIPaBISIEMBIX MEXaHHYECKUX CHCTEM arperaTHO-MOIYJIBHOTO THIIA UMEET
cnenyronue ocobeHnoctu [1]:

1. CuHTe3upyeMble MEXaHU3MBI SBISIOTCS POCTPAHCTBEHHBIMH MEXaHIM3MaMH.

2. CuHTe3 MEXaHU3MOB BBITOJIHIETCS] HA OCHOBE 33/IaHHOTO MHOXKECTBA MOJTYJICH.

3. OrpanuueHusi, HakJIa/JblBaeMble Ha CHHTE3 MeXaHHM3Ma, KpPOME OrpaHHYCHHH,
HaKJIaJbIBAEMbIX BBIIOIHIEMON TEXHOJOTMYECKOH ONEepaluy, BKIIOYAIOT OrPaHUYEHUs
BHEIITHEH cpejibl B BUJIE NIPETISITCTBUM B padboueii 3oue PTC.

4. 3HaHMA HOCAT 4YacTO OBPUCTHYECKHH W  HEONpEAENEHHbIH XapakTep W
NPE/ICTABIISIIOTCS B AEKIApaTUBHOM WK MpoLeypHOH (opme.

— MHHHUMAJIBbHOC H
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Takum obOpazom, 3agauy npoekrupoBanus PTC MOXXHO pelnTh WM HOMCKOM T'OTOBOTO
IPOTOTHIA IO 33JaHHBIM 3HAYEHUSIM MOMCKOBBIX KJIIOYEH, Win CUHTE30M CTPYKTYypsl PTC
O 3aJJaHHBIM XapaKTePUCTUKAM.

B nmepBoM ciydae NOHUCK TOTOBOTO MPOTOTHUNA BEAETCS IO MpeaBapUTEIbHO
noarotoBieHHoil 0aze nmanHbIXx PTC. IloMck BBINOJNHSETCS 1O COBOKYIMHOCTH 3Hau€HHH
kmouet: K:{kq, ky, ..., Ky}, IUI9 KaXKIOTO M3 KOTOPBIX MOKET OBITh YCTAHOBJIEH KPUTEPHIA
moucka: k; < ki(j),kl- < ki(j),ki < ki(j),ki = kl-(j),kl- * ki(j), rae k; — 3agaHHOe 3HAaYCHUE
k; ximoua, kl-(j ) Jj-e 3HadueHme k; KiIroJa.

Bo BTOpOM cirydae pemieHue 3amadd BEIIONHsAETCS dKkcnepTHO# cuctemoit (OC) [2].
HoctomnctBo mpuMmeHeHns OC 3akiodaeTcss B BO3MOXHOCTH TNPUMEHEHHUS B
YHUKAIBHBIX CUTYAIUSAX, A KOTOPHIX aJTOPUTM 3apaHee HEeHW3BeCTeH U (HopMHUpyeTcs
M0 HMCXOJHBIM JaHHBIM B BHUJAE LENOUYKH paccyxiaeHuil u3z b3, mpuyem B ycimoBusix
HEIOJIHOThl, HEJOCTOBEPHOCTH, MHOIO3HAYHOCTH HCXOJHBIX MJaHHBIX. OKCIepTHas
cCUCTeMa TMO3BOJIUT OBICTPO NOAOOpaTh MHOXECTBO BapHaHTOB cTpyKrypbl PTC,
YAOBIETBOPSIOUIUX 3aJaHHBIM OIPaHUYCHUSAM.

OxcnepTtHas cuctema npoekrupoanus PTC Bkirouaer B cedst: 6a3y aannbix (bJ1), 6azy
3ranui (b3), naTepdetic, MammHy BEIBOA, IPAaBUIIA 33aHUS HEOIPEICICHHOCTH.

OnHoit u3 cocrasmsromeir DC saBusercs 0aza 3Hanmit (B3) - ¢dopmamnzoBanHOE
MpeACTaBICHIE 3HAHUM, OMMICaHNe 00BEKTOB MPEAMETHON 00aCTH M WX B3aUMOCBS3CH,
nelicTBuif Hax oOBeKTaMu, HeonpeaeneHHocTeil. C MOMOIIbI0 MexaHn3Ma BEIBoa U3 b3
dbopMupyeT  KOHKPETHBIH  alroOpuTM  pemeHus  3amadud. [mnsd  oO0BeKTHO-
OPHCHTHPOBAHHOTO TMPEICTABICHUSA 3HAHUH XapakTEepHO TPHUMEHEHHE MEXaHH3Ma
HacleoBaHUs aTpuOyTOB, KOrjJa 3HAaHWE aTpPUOYTOB IepelaeTcs [0 HepapXuu OT
BBIIIECTOAIINX KJIACCOB K HUXKECTOSIIINM.

OCHOBHBIMU (haKTOpaMH, yYUThIBaeMbIMU Ipu cuHTe3e PTC, sSBISAIOTCS BBIONHSIEMAs
orepanus, KOJIMYECTBO U TUM 3BEHbEB, TPY30I0AbEMHOCTh, TOUHOCTh MTO3HUIIMOHUPOBAHUS,
TUIBI IPUBOJIOB, 30Ha 00cTyX)uBaHUA U T.1. O0pazaMu OyAyT ABIATHCA CTPYKTYPHI JaHHBIX
n3 (hakToB B paboueii mamsTH, 00pa3aMu - paBuiia MPOAYKIIHH.

PesymbratoMm  pabOTBI ~ OKCIIEPTHOW  CHUCTEMBI  SIBISIETCS  CHHTE3UPOBAHHBIN
WCIIOJIHUTENIbHBIN MEXaHU3M, YJOBIIETBOPAIOIINN 3aJaHHBIM OTpaHUYEHUsIM [3].

3agacTyr0 UII TOTO YTOOBI TPOBEPUTH COOTBETCTBHE CHUHTE3WPOBAHHOTO BapHAHTA
TpeOOBaHUSAM MPOCKTHPOBIINKA, HEOOXOJUMO HCIOIB30BATH METOIBl MAaTEeMAaTHIECKOTO
MOJICITUPOBAHUS.

3akmouenne. B crathe mpemmaraercs (opMalbHOE ONKCAaHWE OCHOBHBIX 3ajad,
CBSI3aHHBIX C IPOEKTUPOBAaHUEM, MOJICTIUpOBaHueM U ypasieHneM PTC. Peannzarus atux
3a/a4 TO3BOJIUT 3HAYUTEIBHO CHU3UTH BpeMms mnpoekTtupoBanus PTC, onTuMu3upoBaTh
(yHKnMoHMpoBaHUe HAKcruTyatupyeMbix PTC 3a  c4eT ONTHMH3AIMM  QJITOPUTMOB
ynpaBineHuss Ha wopemsix PTC u coxpatute Bpems mnpoctos PTC mpu  cmeHe
TEXHOJIOTHYECKOTO TIpoIiecca 3a cueT NpuMeHeHus opiaaiH mporpamMupoBanus PTC.
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Abstract: the article is devoted to the analysis of the principles of the stegoanalysis of
messages hidden using the method of substituting the least significant bit. A description
is given of the method of hiding information by replacing the least significant bits in
image-type containers. The implementation of such methods of stegoanalysis as chi-
square attack and RS method are considered. Mathematical realizations of these
methods are analyzed and the results of their work in the form of graphs are
graphically presented. Conclusions are drawn about the prospects and possibilities for
the practical application of these methods.
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CTEI'OAHAJIM3 METOJA COKPBITUA NHOPOPMALIMHU
B U3OBPA’KEHUU 3AMEHbI HAUMEHBIIEI'O
3HAYAILIEI'O BUTA (LSB)

Hazapenko F0.JI. (Poccuiickas ®enepanus)

Haszapenxo FOpuii JIeonuooguy — cmyoenm,
Gakyromem unpopmMamury u GLINUCTUMENbHOU MEeXHUKU,
JloHckoil eocydapcmeennbiti mexuuueckutl yHugepcumem, 2. Pocmoe-na-/{ony

Annomayua: cmamovs nOCEAWEHA AHATUZY NPUHYUNOE PAOOMbL MeMOO08 CMe20aHAIU3d
CO00WeHUll, CKPLIMBIX ¢ NOMOWBIO NPUMEHEHUSA MeMOOa 3aMeHbl HAUMEHbUIe20 3HAYAWe20
ouma. Ilpugedeno onucanue Memooa COKpbImusa UHGOpMayuy nymém 3ameHvl HaUMeHbUUX
SHauawux Oum 8 Kowmelnepax muna uzobpadxcenue. Paccmompenvl peanusayuu maxux
Memooos cmecoHaIU3a Kaxk amaxa xu-keaopam u memoo RS. [lpoananusuposamv
MamemamuiecKue peanusayull OAHHbIX MemMoo08 U HA2IAOHO NPeOCMasgneHbl pe3yibmamyl
ux pabomwi 6 eude epaguros. Coenanvl 6bl600bI O NEPCHEKMUBE U BO3MONCHOCHIAX
NPaKmuyecko2o NpUMeHeHUs: OaHHbIX MEMo008.

Kniouesvle cnosa: cmezanozpaghus, memoo HaumeHvue20 3Havauje2o 6uma, cme20ananus,
amaxa xu-Keaopam.
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Beenenmne. Creranorpadgus — crnoco0 mepenayd WIM XpaHEHUS WHPOpPMALUH C
y4€TOM COXpaHEHHUs B TaliHe caMoro QaxTa Takoil nepenauu (XpaHeHHs). DTOT TEPMHUH
BBen B 1499 rony abbar GenHenumkruHckoro mMonacteipsi CB. Mapruna B IlInonreiime
Horann Tpuremuit B cBoem Ttpakrare «CreraHorpadus» (Steganographia),
3aIIM(pOBaHHOM I10J] MAarHYECKYIO KHUTY.

[IpenmymecTBo creranorpadgun Hax YHUCTONW Kpunrorpadueil COCTOMT B TOM, HTO
cooOmIeHnsl He MPUBJICKAOT K cebe BHMMaHuA. CooOmeHus, GpakT mudpoBaHus KOTOPHIX
HE CKpBIT, BBI3BIBAIOT IOJO3PCHHE M MOTYT OBITH caMu 1O cebe yIWYAMHUMH B TEX
CTpaHaX, B KOTOpbIX 3ampemieHa kpunrorpadus [1]. Takum oOpazom, kpumTorpadust
3aIUIIAeT COACepKaHWE COOOIICHUsS, a creraHorpadus 3ammumaer caMm (akT HaTHIUL
KaKUX-JIN0O CKPBITHIX MOCIaHHH.

Meton HauMmeHblnero 3uavamero 6ura (LSB). Cytp Mmeroma 3ameHa HauMeHee
3navamero oura (Least Significant Bits - LSB) 3aximouaercss B COKpBITHH MH()OpMAaLIUH
MyTeM W3MEHEHHs TOCJICHUX ONTOB M300pakeHUs, KOAMPYIOIIMX I[IBET Ha OWTHI
CKpbIBaeMOro cooOrmieHusi. PasHunma MexJy IIyCTBIM M 3allOJIHEHHBIM KOHTEHHEpaMH
JIOJDKHA OBITh HE OIyTHUMA JIJIsl OPTaHOB BOCIIPHSTHS YEIOBEKA.

On sBnsiercss Hauboyee pacIpOCTPaHEHHBIM B  3JJIEKTPOHHOW CTeraHorpaduu.
OCHOBBIBAa€TCS HA OTPaHWYECHHBIX CIIOCOOHOCTSIX OPTaHOB YYBCTB, BCIECACTBUE UETO JIIOAIM
OYCHB TSDKEJIO Pa3IN4aTh HE3HAYMTENbHBIC BapHally 3BYKa WIHM LBeTa. PaccMOTpuM 3TOT
MeToA Ha mpuMepe 24 outHoro pactpoBoro RGB u3obpaxenns. Kaxnas Toduka kogupyeTcs
3 Oaiitamu, KaXKIbIi OAWT OIpeesieT HHTEHCHUBHOCTE kpacHoro (Red), semenoro (Green) u
curero (Blue) mBera. COoBOKYIMHOCTP WHTEHCHBHOCTEH I[BETAa B KaXJIOM W3 3X KaHAJIOB
ompenenseT OTTEHOK MHKcena. VM3MeHsAs HauMeHee 3Ha4yalluil OUT, MBI MEHSEM 3HaueHUe
Oaiita Ha emuHMIly. Takue Tpajayy, Majo TOTO, YTO HE3aMETHBI IS 4YelOBeKa, MOTYT
BOOOIIE HE OTOOPA3UTHCS NPH HCHOJIB30BAHWM HHM3KOKAuECTBEHHBIX YCTPOWMCTB BBIBOJA.
IIpuBeneHHBIN HIDKE MPUMEpP MOKA3bIBACT, KAaK COOOIIEHHE MOKET OBITh CKPBITO B MEPBBIX
BOCHbMH 0aiTax, OTHOCSIIMXCS K TPEM MHUKcelei B 24-0MTHOTO N300paKeHHsI.

Pixels: (00100111 11101001 11001000)
(00100111 11001000 11101001)
(11001000 00100111 11101001)

A: 01000001

Resylt: (00100110 11101001 11001000)
(00100110 11001000 11101000)
(11001000 00100111 11101001)

Puc. 1. Ilpumep pabomuvl memooa LSB

Creroanain3 merona LSB. Hapymenwe cratucTuueckux 3akOHOMEpPHOCTEH
€CTECTBEHHBIX KOHTEHHEPOB SBISETCS OJHHUM M3 HanboJiee NMEepPCHEeKTHUBHBIX IOJX0J0B
JUIS BBISIBJIIGHUS! (akTa CyIIECTBOBAaHMSA CKPBITOTO KaHana Iepeladyn HHGOpMaruu
SBIIAETCS MOAXOM, MPEACTABIAIOMNNA BBeIeHNE B (ailn ckpeiBaeMoii nHpopmarmu. [Ipu
JAHHOM TIOOXOJ€ AaHANMM3UPYIOTCS CTAaTHCTHYECKHE XapaKTEePHCTHKU HCCIEIyeMOH
MOCJIEIOBATEIbHOCTH ¥ YCTAHABIMBAETCSA, IOXOXH JH OHH HAa XapaKTePHCTHKH
€CTEeCTBCHHBIX KOHTEHHEpOB (E€CNIM /a, TO CKPHITOW mepenayn MHPOPMalnHud HET), WIH
OHHM TIOXOXHM HAa XapaKTEPHUCTHUKH CTETO (€CIH Ja, TO BBIABICH (DaKT CyIIECTBOBAHUS
CKpPBITOTO KaHaja mnepenadyn HH(GOpManuu). ITOT KiIacc CTEraHOaTaK SBISIETCS
BEPOATHOCTHBIM, TO €CTh OHHM HE JAIOT OJHO3HAYHOTO OTBETA, a (POPMHUPYIOT OLEHKH
TUNA «JaHHas HcclaegyeMasl IOCIeOBaTeNbHOCTh € BEpOSITHOCTBIO 90% conaepkur
CKpBIBa€MO€E COOOIICHHEY.

B wMerone wucnone3yercs aHalu3 TUCTOTPAMMBI, MOIYYEHHOW MO 3JIEMEHTaM
M300paKEHNsT U OLIEHKA paclpenesieHHs nap 3Ha4eHWi 3Tod ructorpammsl. Jlinst BMP-
(atinoB mapbl 3HaUCHUH (OPMUPYIOTCS 3HAYCHUSIMH TMHUKCENOB m3o0paxkenus, i JPEG-
KBaHTyEMBbIMH KO3((uIMEeHTaMH OUCKPETHOTO KOCHHYCHOTO HpeoOpa3oBaHMSA, KOTOpHIE
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OTIMYAIOTCA 10 MiagmeMy Outy. Moiaamme OuThl HM300pakeHWH He  SIBISIOTCS
cilydalHbIMH. YacTOThl JBYX COCEIHHX ODJIEMEHTOB KOHTEHHEpa JOJDKHBI HaXOIUTHCS
JIOCTaTOYHO JAJIEKO OT 3HAYCHUS YaCTOTHI CPEIHETO apu(IMETHUECKOTO ITUX IJIEMEHTOB. B
«ITyCTOM» U300paKEeHUH CUTYalusi, KOTAa 4aCTOTHI JJIEMEHTOB co 3HaYeHussMu 2N u 2N + 1
OJM3KHM 10 3HAYEHHIO, BCTPEYAETCsl NOCTaTOYHO penko. [Ipu BcTpauBaHuMM HMH(QOpMAUU
JAHHBIC YaCTOTHI COMMKAIOTCS MIIM CTAHOBSITCSI PABHBIMU.

MeToj cTeroaHaimsa «aTaka XH-KBaapaT». Vnes atakm Xu-KBajapaT 3aKJIIO9aeTcs B
MOMCKE 3TUX OMM3KUX 3HAUYEHWH U IOJCYETE BEPOSITHOCTH BCTPAMBAHUS HA OCHOBE TOTO,
Kak OJM3KO pacroiararoTcs 3HAYEHHWS 4YacTOT YETHBIX M HEYETHBIX JJIEMEHTOB
AHAIM3UPYEMOTO KOHTEIHEpa.

OCOOEHHOCTBIO alTrOPUTMa SBISIETCS MTOCIICIOBATEIBHBIN aHaIN3 BCET0 H300pakeHUs U,
COOTBETCTBEHHO, HAKaIlJIMBAHUE YacTOT DJIEMEHTOB.
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Puc. 2. Beposmnocme 6écmpauganus no kpumepuio Xu — kgaopam npu aHaniuze cme2okonmeiinepa,
NONYYEHHO20 MemOOOM NOCAe008AMENLHOU 3AMEHbL

Merton Xwu—KBagpar SBISETCS YHHBEPCAJIbHBIM, TaK KakK IIOAXOAWT MUl aHaIu3a
M300paKEHNH, CO3MAaHHBIX PA3IMYHBIMH TPOTpaMMaMu CKpBITHS. OHAKO pe3yabTaThl
paboThl MeToda MO KpuUTepHio XH—KBaapaT B 3HAYUTEIBHON Mepe 3aBHCAT OT crocoba
CKPBITHS JAHHBIX.

[Tpu nocnenosarensHol 3anucu B H3B aneMeHTOB KOHTelHepa MeTO/A oOecrednBact
XOpOIIME Pe3yJbTaThl (PUCYHOK 2), a MpH MNCEBIOCIYyYalHOM BhIOOpE MaaUIX OHT U
paccenBaHHM COOOIIIEHNUS 110 BCeH AITMHE KOHTEHHepa METO/I He CpabaThIBaeT.

Metonq RS. OpHuM ©3 OpPUTHHAIBHBIX METOAOB CTaTHCTHYECKOTO CTEroaHaIn3a
aBisiercs Meron RS, BmepBble omyOnukoBaHHBIM B 2001 I. KOJUISKTMBOM YYEHBIX IO
pykoBozctBoM JIx. @punpux. Cokpaiienne B Ha3BaHUM pacimndpoBsiBaeTcst kak Regular-
Singular, To ecTh «perysipHO-CHHTYIISIPHBIID.

CyTh METOZIa COCTOMT B ciedyloleM. Bce n3oOpakeHne pa3duBaeTcst Ha TPYMIIBI 110 N
nukcenoB G(x,x2,...,xN), A€ N YETHO, HATPUMEP 1O 2 MHUKCeNa, HAXOAAIUXCS PSIIOM I10
TOpM3OHTANM. I TpPYHIBl THKCENOB OMpeaersieTcss (QYHKIUS PeryasapHOCTH HIN
«rmagkoctu» f(G), B KadecTBe Takoi (YHKIHM MOKHO BBIOPATh, HAPUMED, JHUCICPCHUIO
3HaYeHHUH BHYTPH TPYIIIBL, JTHOO IPOCTO CYMMY NEpeTaoB 3HAYEHUH CMEKXHBIX IMHKCEIIOB.
TTox 3HaYueHMEM MHKCEIAa MOHUMAaEM ILiejioe yuciio ot 0 o 255:

n-1
f(xlﬂle '"ixn) = Z |xi+1 - xil
i=1
Oyukuus F(x) HaseiBaercs (umnmuarom u uMeer csoiictBo F(F(X)) = X. Omnpenennm

nBe GyHKuuU QuunmnuHra — Fy, COOTBETCTBYeT MHBEPCUHM MJaIIero Oura mukcena, u F_g,
MPEJICTABIISIONIAs COO0I HHBEPCHIO C IEPEHOCOM B CTapIIHid OUT (IpUOABICHUE CAMHUIIBI):
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Fir0e 1,23, .., 254 255, (6)

Fi1:2550, 12,34, ..,253 < 254,255 < 0.

Ilpu mnpuMmeHeHuH QIUNOKMHTA K TPYIOIE MOJy4aeM MpeoOpasoBaHHYIO TPYIITY
nMKcenoB. Jlanee, MoJeIuM BCe TPYIIBI TUKCEIOB Ha KIACCHI CIIEYIOIUAM 00pa3oM:

Perymspusie rpymnmsl: G R & f(F(G)) > f(G);

Cunrymsipasie rpymmsn: G S & f(F(G)) < f(G);

Hewncnonezyemsie rpymmst: G U & f(F(G)) = f(G).

B nmanpHeiimem Hac OyzeT HHTEpecoBaTh COOTHOIIEHHE MeXay Ry, Sy, Um, Rav, Sav, U
M, TIE HMHIEKCHI M W —M 03HAYarT COOTBETCTBEHHO MPHUMEHEHWE W IS IOJTyUCHHs
pacnpenenenus. Llenb — onpeaenuTs KakuM 06pa3zoM BHEIPEHHE coobmienus metoaoM LSB
OyIeT BIMATH Ha BBINIEONMUCAHHYIO CTATUCTUKY TPYIII MUKCETIOB.

MeToa OCHOBBIBAETCA HA CTATHCTHYECKOM MPEAIONOKEHHH, YTO JUIS €CTECTBEHHOTO
U300paXKeHHUs, IPYTUMH CIIOBAMH, HE3AMOIHEHHOTO KOHTEHHEPA, XapaKTEPHO CIIEAYIONIEE:

RMER.M u SM = S-M-

[penmnonoxkeHre OCHOBAHO HA TOM, YTO TpUMeHeHHe F-; mact To ke pacrpereseHue,
gro U F; Ha M300pakeHWH, 3HAYEHHS MHUKCEIOB KOTOPOTO COBMHYTHI Ha eqWHHIY. JIyis
OOBIKHOBEHHOTO M300PaKEHUSI COOTHOIICHHE MEKIY TPYIIIAMU HE NOJDKHO CYIIECTBEHHO
MEHSTBCS. 3HAYWTENBHOE PACXOKACHHE MEKIY 3HAUCHHSMH CBHICTENBCTBYET O
npuMeHernn LSB-creranorpadun st Maaammx OUT H300paKeHusI.
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Puc. 3. RS-ouacpamma munuunoco uzobpasicenus

PaccmoTpum m3MeHeHust Mutaamux OuT n3odpaskenus npu 100% nepesanucu ux ouramu
cooOwmennsi. BHeapenue ciryqaiiHOro cooOLIeHusl JJIMHOW, paBHOM pasMepy M300pakeHHs,
npuBes€T K ToMy, uTo 50% Miammux OUT OyAyT MHBEpTHPOBAHBL. DTO, B CBOIO OYEpeib
CBEJIET K HYJIIO Pa3HOCTh MEXIy 3HadeHUs MU Ry n Sy. Oxnako Ha R.y u S.v BHenpeHue
cooOmeHnst OyneT BIMATH NPSIMO IPOTHBOIOJIOXHO, M Pa3HOCTh 3THUX BEIMYUH OyaeT
MPOTIOPIMOHATbHA CTENICHW HANOJIHEHHOCTH KOHTEHHepa, WHBIMH CIIOBAMH JUIMHE
coobmienusi. Ha pucynke 2 npuBeneHa RS-muarpamma mnst tunudHOro M3o0OpakeHus. Ha
ocu alcuucc pacIoi0oKeHO KOJIMYECTBO WHBEPTUPOBAHHBIX OWT X, HCKOMas [JIMHA
COOOIIEHNs P, HA OCH OPAWHAT — OTHOCHUTEIbHBIC 3HAYEHUS PETYISAPHBIX U CHHTYISIPHBIX
TPYIII [0 OTHOIIEHHIO K O0IIEMY YHCITy TPYIIT H300paskeHUS
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BLIBO}I. MCTOL[ RS saBusercs JO0CTaTOYHO HOBBIM MECTOAOM CTCroaHaju3a,
OCHOBAHHBIM Ha aHAJIU3€ COOTHOIICHHUSA MCXKAY rpynrnamMu B III/I(I)I)OBOM I/I306pa)KeHI/II/I.
I[aHHLIﬁ MCTOA IIO3BOJIACT n3bexaTh HEAOCTATKOB, NPpUCYIIHUX MCTOAY aHajin3da Ha
OCHOBC XI/I—KBaZ[paT, TaK KaK OH H€ 3aBUCUT OT MCTOJa BCTPpaWBaHHUA I/IH(l)OpMaIII/II/I B
MPOCTPAaHCTBECHHLIC obmacTu 1/1306pa)1<eH1/H71.
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Abstract: article is devoted to the analysis of features and effectiveness of the use of
blocking technology to ensure the security of banking operations. Will review the use of
this technology in the financial sector. The analysis of the means providing safety of
application of the given technology is spent. The main principles that are useful when
using blocking technology in banking operations are described, as well as the possible
vulnerabilities of this technology. A conclusion is made about the prospects of its
application in the future.

Keywords: block system, distributed systems, transaction, banking, SWIFT.
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AnHomayun: cmamos NOCEAWEHA AHATU3ZY OCOOEHHOCMEU U d3PDEKMUBHOCU NPUMEHEHUS
mexHono2uu 610Kueln 0t obecneyenuss b6ezonachocmu bankosckux onepayuil. I[Ipoeedén
0630p UCNOTBL306AHUSL SMOU MEXHONo2UU 8 (uHancosom cexmope. I[Ipoeedén ananus
cpedcms, obecneuusaiowux Oe3onacHOCmb npuMeHeHus OaHHOU mexnonozuu. Onucamvl
OCHOBHbLE NPUHYUNDBL, NOJE3HbLE NPU UCNOIb30BAHUY MEXHON02UY OIOKUElH NPU NPoBedeHUl
OAHKOBCKUX ONepayuil, a Makdice 803MOJCHble Ya3euMocmu OanHot mexnonozuu. Coenan
861600 0 NEPCNEKMUBAX e€ NPUMeHeHUs 8 0yOyeM.

Knrwouesvie cnosa: o0Onokueiin, pacnpedenénnble cucmemvl, MpaAH3aKyusi, OAHKOBCKAs
onepayus, SWIFT.

BiaokyeliH —  BBICTPOCHHAs 10  ONPEACHEHHBIM  TpaBWJIaM  HENpepbIBHAS
MOCJIeIOBATENIbHAS [IEMOYKa OJIOKOB (CBSI3HBIN CITUCOK), conepxanux uHpopmaimro. Yarre
BCEr0 KOIIHMH IICTTOYCK OJIOKOB XPAHITCS Ha MHOXKECTBE PAa3HBIX KOMITBIOTCPOB HE3aBUCHMO
apyr ot gapyra [1]. JlpyruMu cioBaMu, 3TO pacmpe/eiicHHAs JeICHTPaTU30BaHHAs
3alUIIcHHas 0a3a, B KOTOPOM KaXKJas COBECpPIICHHAS TPAH3aKIUsA 3alUCBIBACTCS U
CTaHOBHUTCS M3BECTHA BCEM YYacTHHKaM ceTd. JIroOas TpaH3aKIUs B PEeCTpe MPH3HACTCS
JIEHCTBUTENHHOM, TOJILKO €CJIH ee 0JJ00psieT OoJiee ueM MOJOBUHA YYaCTHUKOB CETH.

IIpu mpoBeneHWH TpaH3aKIWK Ha BXOJ IOAaeTcs MHGOpMAIs O HEH, a Ha BBIXOJC
TEHEePHPYETCs XeIll, KOTOPHIH 3alHMCHIBACTCS B XeUI-CyMMYy. TakuM 00pazoMm, eciii B OJIOKe
MIOTBITAIOTCS. M3MEHHUTh XOTSI OBl OAWH OWT, BCE YYaCTHUKH CHCTEMBI (y37BI) OyIyT
oroBeteHs! 00 3ToM. TexHomorus 0J0K4YeiHA MPUBJIEKIIa BHUMaHAE OaHKOBCKOTO CEKTOpa.
Ha puc. 1 yka3an rpaduk pocTa 3aTpaT OaHKOB Ha H3y4YCHHE U BHeApPeHHE OoKueiiHa [2].

Estimated bank spending on blockchaln tech

$400 million
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Puc. 1. Junamuxa 3ampam 6ankos Ha uzyienue u 6HeopeHue O10KuelHa

HHCcTpyMeHTHI 6e30MacHOCTH. J[ByMsI OCHOBOIIOJIATAIONIMMHI dJIEMEHTAMH OJIOKYEHHA,
00eCTIeYMBAIOIINMHE €r0 0€30TIaCHOCTH SIBIISTIOTCS XeII-(DyHKIIMN M SIEKTPOHHASI TTOIIHCE.

XemupoBaHHe — Tporecc Mmpeodpa3oBaHHEe MacCHBa BXOIHBIX JAHHBIX MPOU3BOJIEHON
JUIMHBI B OMTOBYIO CTPOKY (DMKCHUPOBAHHOW UIMHBI, KOTOpAs MOJAETCS HA BBIXOA. Xelll-
(YHKOMH TapaHTHPYIOT HEM3MEHHOCTh OJOKOB TpaH3aKIMA — HEBO3MOXHO BHECTH
W3MEHEHNE B OTAETBHHBIN 00K, HE N3MEHHUB BCIO IIEMOYKY. DTO MPOUCXOIHT U3-3a TOTO, YTO
KaXX/IbIii HOBBIA OJIOK CCBUIAETCS Ha XeIl MPeIbIAyIIero B peectpe. IHANBHIYaTbHBIA XM
050Ka 3aBHCHUT OT BCEX €ro TpPaH3aKIWH, HO BMECTO TOrO, YTOOBI MOCIJIEIOBATEIHHO
nepenaBaTh TPaH3aKIMN XeII-(QYHKINH, OHU COOMPAIOTCS B OJJHO XELI-3HAUYCHHE.

3a cyeT UCIOIb30BaHMS Xellel o0Iee cocTosIHIE OJIOKYEHA MOKHO BBIPA3UTh OJIHHM-
€/IMHCTBEHHBIM YHCJIOM: XEIIeM CaMOoro HOBOTO 0JIoKa.
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blockl block2
Blocks - Previous block: blockd Previous block: blockl
Merkle root: rootl Merkle root: root2
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Time

Puc. 2. Cmpyxmypa 6nokueiina u ¢popmuposanue xeuia

B mm¢poBsIx momnmcsx B OJOKYEHHAX HCIONB3YIOTCS JABA KIOYa — 3aKPBITBIA H
OTKpBITEIA. [lepBbIii Mcnonb3yercs At (GopMUpOBaHHUS NHU(GPOBOI MOANKMCH U SBISCTCS
3aceKpedYeHHBIM. BTOpoii — 17151 MpoBepKH MO UIMHHOCTH MOAIHUCH. OTKPBITHII KITFOY MOXKHO
BBIUMCINTh Ha OCHOBAaHMM 3aKpBITOrO, a BOT OOpaTHOe [eicTBHE Ha NPaKTHKE
HepeaIn3yeMo 13-3a CIUIIKOM OOJIBIIOro 00beMa BBIYHCIICHHH.

O6buHan cucTema Enowvein
KnueHt Cepsep KAnent Baokyeiin
DedAcTEHe 1 ¢
| ayTeHTuduraump ayTeHTHGUKALMWER
el e
I T
. ——TOAAHMHE CeCdn
OERCTEME N C
—_n_'__: '_ _’ 1 ayTeHTUM AL MEl
3 Ceccun ]

Puc. 3. Paznuyue 6 obpawenuu k cucmeme uepe3s 21eKMPOHHYI0 NOONUCH 8 OJIOKYeliHe U 8 00bIUHbIX
cnyyanx

MeToabsl moaTBep:kAeHHsl. B Teopun BO3MOXKHA CHUTyanusi, KOTJa YYacTHHK IIPOBEI
TPaH3aKIMIO, a MTOTOM 3aXOTeJ] €€ BepHYTb. JJIs1 3TOro OH MOXET CO3JaTh CBOIO BEPCHIO
OnokueliHa, Ky/a 9Ta TpaH3aKIus He OyJeT BKIroYeHa. [3-3a 3TOro yuacTHHUKH CUCTEMBI HE
OynyT uMeTh WH(POpPMAIMU KacaTeIbHO BAIMIHOTO COCTOSHHS peectpa. s 3Toil 1enu
ObUTO pa3paboTaHO HECKOJBKO CPEICTB 3aLIUThl OT HECAHKIIMOHUPOBAHHBIX BMEIIATEIbCTB
B paboTy OiokueiiHa.

JHoxkaszarensctBo paboter (proof of work) — mporokon sammrer cucremsl. JIr06oH,
JKenarmuil 3anucaTh O0J0K B 0a3y JIAHHBIX, JOJDKEH BBIIIOJHUTH OMNPEAEICHHYIO CIOKHO
BBIYHMCIIMMYIO 33j1a4y, IIOCTPOSHHYIO Ha MPUHIMIE OAHOCTOpoHHEH QyHKimu [3]. IIponecc
BBIYMCIICHHS 3aHUMAET JUIMTENBHBIH CPOK, B TO BpeMs KaK IIPUHUMAIONIasi CTOpoHa OBICTPO
NPOBEpSIET MOJTYUYEHHBIH pPe3ybTaT.

Yrpoza Ge3omacHocTH. 3a yrpo3aMm 0Oe30macHOCTH OaHKOBCKMX  OINEparui
NpUHAMAETCs J11000e HECAaHKLIMOHUPOBAHHOE Y HECOTIIACOBAHHOE C BIIaJICNIbIIAMU CUETa WIIN
YYaCTHUKAMH TpPaH3aKIHMK BMEIIATEIbCTBO B IIPOLECC. BBIAENAIOTCS  HECKOJIBKO
(hyHIaMeHTaIbHBIX BOIIPOCOB, KacaTelIbHO 0€30IaCHOCTH OIeparnuii Ha OJIOKJeHHe.
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Pacnpedenennviii unu pacmupadxcuposannwiii. OGUH U3 TIABHBIX TOBOJIOB JJISI KPUTHKH
CO CTOPOHBI CHEIMAIUCTOB II0 OJKCIUIyaTallMyd SIBJISETCS BONPOC pPEIUIMKALMU U
nyonmupoBanus. llpolecc peluMKanyMy KPUTHKOBAJICS 32 YPE3MEPHYIO CIIOKHOCTH H
OoJibIIME 3aTPAThl KOMITBIOTEPHBIX MOILITHOCTEH U BPEMEHHBIX PECYPCOB.

Monononus maiinepog. Ilponecc MalHUHra HOAAEPKUBACTCS U OCYILECTBIAETCA
yJacTHHKaMH ceTH. M XoTs cucTeMa TmpenmnosaracTcsi Kak ACLCHTPAIN30BAHHASA, T
YYaCTHHKH HE 3HAIOT JPYT APYyTa, €CTh ONACEHUs MO IMOBOAY MOHONOJIM3AIMH MaiHUHTA U
CO3/IaHIH HECKOJBKUX TPYIII IIyTeM KOONepaIliy yYaCTHUKOB [4].

Hsoiinoe pacxodosanue. ITO CIEACTBHE HEIOCTOSHHOTO COCTOSHHUS Yy3i1a (OOBIYHO
6mokn 3akpeiBatoTCs pa3 B 10 MHHYT, NOITOMY TEOPETHYECKH €CTh BO3MOXKHOCTD
COBEPIINTHh HECKOJIBKO TPAH3AKIMH Ha OJHH M TE€ JKE€ CPEICTBA B TeueHHUE 3TUX 10 MuHYT).
JIBoitHOE pacxoj0oBaHUE — CUTYalHs, KOTJa YYaCTHUK CTPEMHTCSI HECKOJIBKO pa3 IMPOBECTH
TPaH3aKIMI0 C OJHHUMU M TEMH € CpPEICTBAMH (OHO MOXET OBITh YMBIIIJIEHHOE |
HEYMBIIIEHHOE).

IoBbIlIeHne Ge30mMacHOCTH 0AHKOBCKHX onepanmii. MOIICHHHYECTBO COTPYAHUKOB
0aHKOB B OTHOLICHHHM CYETOB M KPEAMTHBIX JIMHUH KIMEHTOB — 3TO KaK pa3 TO, C 4YeM
BHeJIpeHHEe OJloKueiiHa MOoKeT 0opoThes. KimroueBoe omimyue ONOKYEHHA OT OOBIYHBIX
JCIEHTPAIN30BaHHBIX 0a3 B (hopMHpOBaHMH OJOKOB, KOTOPBIC NPAKTHYECKH HEBO3MOXKHO
CKOMIIPOMETHPOBATh, M 3aMEHa IIEHTPATM30BaHHOW 0a3bl JaHHBIX B OTICILHOM OaHKE Ha
NPUBATHBIN OJIOKYEHH C OMNpEAENEeHHBIMU OTPAHMYCHUSAMH Ha YTCHHE W pelaKTHPOBaHHE
nomren Obl Ha TOJIB3Y KIMEHTaM (COXPAHSIOT AEHBIH), PETYIATOPaM H CaMOMy OaHKYy.
Ceifuac, npu HCIIOIB30BaHWU IIEHTPATM30BAHHBIX 0a3, HEJOOPOCOBECTHBIC COTPYIHHKH
MoryT 0e3 BexoMa KIMEHTa, HANpHMeEp, M3MEHSATh YCJIOBUS 10 KpeAuTy (MOBBIIIATH
MPOIICHTHYIO CTaBKy). IIpumeHeHue OiokueiiHa MO3BOJIUT M30ekaTh 3TOH HPoOIEMBI IO
HECKOJIbKUM TpUYMHAaM. Bo-TepBbIX, HHMKakue H3MEHEHHUs B COCTOSHHM cueTa OyayT
HEBO3MOXKHBI 0€3 MOATBEPIKACHHUS YHUKAIbHOW AJIEKTPOHHON MOANMUCHIO KIIMEHTA, KOTOpast
XpaHUTCA y HEro.

Bo-BTOpBIX, NEpBOHAYANIbHBIE YCIOBHS 110 JJOIOBOPY yKe OYyAyT MpEACTaBIATh U3 ceds
6JI0K, KOTOPHBIH HETb3sl Oy/IeT M3MEHHUTh — JII0Oble H3MEHEHUsI OyIyT pacCMaTpUBATBLCS yXKe
B paMKax HOBOTO OJIOKa, KOTOPBIH OyJeT coiepkaThb X3LI MpeIpliymiero. B-TpeTeux, y
Ka)XJOro KIMEHTa B pacHopsHXeHHH OyneT konms O0a3bl n3 OaHKa, KoTopas Oyzaer
CHHXPOHH3HPOBATHCS B ONPEEICHHBII TPOMEXYTOK BPEMEHH.

BoiBoabl. biioxkueifH maeT pe3ynbTaThl, HPEBOCXOSMIME IpPyrHe MO 00ecHedeHuIo
6e3omacHocT. Bo-mepBhIX, 3a CYET AJIEKTPOHHOW IOAMKMCH OJHO3HAYHO MPOBOANTCS
uieHTU(HUKALUS T10JIb30BATENSI — CKOMIIPOMETHPOBATh €€ MOXHO, TOJIBKO yKpaB Kito4. Bo-
BTOPBIX, YIIPaBJIEHUE JOCTYIIOM U SKpaHHUPOBaHHE B OJIOKUEIHE TOXKE Ha BEICOKOM YPOBHE —
TEXHOJIOTHSI TIO3BOJISICT pas3felsATh pPONM B CHCTEeMe (omeparop, ayauTop, pPsIOBOM
MOJIb30BATENb) TaKMM O00pa3oM, 4YTOObl HE MO3BOJSTH BCEM Y4acTBOBaTh, HAIpUMEp, B
MOATBEPKIICHUH  TpaH3akuuid.  B-Tpetbnx, y  OnokuyeiiHa  BBICOKHH  ypPOBEHBb
KpHUNTOrpaduuecKoi 3aluThl, NOCKOJIbKY OJOKM COCTOST U3 XEII-CyMM, a II0 Xelll CyMMe
HEJIb3s 0OJTHO3HAYHO ONPEICIUTh MPEIMET TPAH3aKIUK U PyTHe BXOJHBIE JaHHbIE.

YeTBeproe NpeMMYIIECTBO OJIOKYEHHa caMOe BaKHOE 110 CPaBHEHHIO C OOBIYHBIMH
6azamu naHHbiXx 1 SWIFT — Tpansakumu dopMupyrorcss B OJIOKH, KOTOpPBIE MPAKTHYECKH
HEBO3MOXXHO HM3MEHHTh. JTO TMO3BOJSIET OO0ecreuuTh ONn3Koe K  HACAILHOMY
MPOTOKOJIMPOBAaHKNE, TOCKOJIbKY ©0€3 CaHKIMOHMPOBAHHBIX JEHCTBUH HUKTO HE CMOXET
YIQIUTh TPaH3aKIMH, YTO 00ECIEUHBAET BBICOKHH YPOBEHb MPO3PAYHOCTH M 3HAYMTEIHHO
olJier4aeT ayJiuT, MOCKOJIbKY HUYTO HEBO3MOXKHO CIIPSITATh.
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Abstract: the regularities of occurrence and development of the prehistoric cooperation of
people in groups were considered in the article. The essence and significance of the primary
collective as a small group in conditions of industrialization of production was revealed.
The understanding of the essence of the primary collective and socio-psychological
relations was presented. The influence of the level of socio-psychological relations in
collectives on production and social results was shown. The methods of socio-psychological
relations management in primary collectives were considered. The features of the formation
of the programmers’ teams with taking into account their personal characteristics were
considered. The importance of carrying out socio-psychological research for the
management of teams of programmers was shown.

Keywords: prehistoric cooperation, primary collective, socio-psychological relations, team
of programmers, the level of socio-psychological relations, personal preferences,
personality types.

KOOIIEPAIIUA TPYJA B BPUT'AJIAX U KOMAH/JIAX
KAK OCHOBA ®YHKIIMOHUPOBAHUSA OBHIECTBEHHOI'O
HPOU3BOACTBA
Hanuubin B.A. (Pecnyoinka benapycs)

Hanuyvin Bacunuii Anexcanoposuy - KaHOUOAM SKOHOMUYECKUX HAYK, O0YeHm, npogeccop,
Kagpedpa IKOHOMUKU, UHHICEHEPHO-IKOHOMUYECKUll haKkyibmemn,
Benopycckuii 2ocyoapcmeennblil yHugepcumen UHGOpMamur u paouos1eKmpoHuKU,

2. Munck, Pecnyonuxa Benrapyco

Aunomayua: 6 cmamve pPAcCCMOMPEHbl 3AKOHOMEPHOCMU BO3HUKHOBEHUS U PA3GUMUS
doucmopuueckou Koonepayuu awodeu 6 epynnax. Packpeima cywmocms u 3Hauenue
NepeUtHO20 KOIEeKMUBA KAK Maioll epynnel 8 YCa08UAX UHOYCMPUATU3AYUL NPOU3BOOCMEA.
H3n001ceno nonumanue cywyHocmu nepeuiHo20 KOJINeKmuea u COYUAIbHO-NCUXOT0SUYECKUX
omuowtenutl. Ilokasano e6nuAHUe YPOGHA COYUANLHO-NCUXONOSUHECKUX OMHOWIeHUL 8
KOJLIeKMUBAX HA NPOU3800CMEEHHble U COYUAbHbIE pe3ynbmamul. Paccmompensl memoost
YNPAGAeHUSL COYUANLHO-NCUXONOSUUECKUMU OMHOWEHUAMU 6 NEPBUUHLIX KOJIEKMUBAX.
Packpvimer  ocobennocmu  popmupoeanus KOMAHO NPOSPAMMUCHIO8 C  VUEMOM UX
JuuHOCMHBIX  xapakmepucmuk. — Ilokazano — 3HauyeHue  NpoGedeHuss  COYUANbHO-
ACUXONOSUHECKUX UCCAEO08AHUL OISl YNPAGIEHUSI KOMAHOAMU NPOSPDAMMUCTIOS.

Knrwouegvle cnosa: ooucmopuueckas Koonepayusi, NepeUYHbI KOLIEKMUB, COYUATbHO-
ACUXONO2UYeCKUe  OMHOWIEHUs,  KOMAHObL — NPOSPAMMUCHIO8,  YPOBEHb  COUUATBHO-
ACUXONOSUHECKUX OMHOUWEHU, TUYHOCHHbIE NPeONOYMEHUsl, MUNbl TUYHOCHU.
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Joucropuyeckoe 00beJUHEHNE JIIO/IeH B IPYNIIbI.

C MOMEHTa TOSBICHMS 4YeJloOBeKa Ha 3eMje €ro, Hapsay ¢ OJaronpHsTHBIMHY,
CONPOBOXKIAIM BpaxaeOHBIE SJIEMEHTH cpelbl. B OIMHOYKY NPOTHBOCTOSITH CYpPOBOU
NPUPOJIE YEJIOBEK HE MOT M JIIOJU OOBEAMHSIINCH B rpymIbl. TakuMm 00pa3oM, H3HAYAIBLHO
rpylmna JoJei#—3To 00BEKTUBHOE IPUPONHOE O0pa3oBaHME TaKoe XKe, Kak M Jpyrue
NpUpPOIHbIE O0BEKTHl. ['pymmbl mrofed MOTIHM HcYe3aTh W BHOBb MOSBIATHCA TOJNBKO B
pe3yabpTaTe CMEHBI OOCTOSTENBCTB. B COOTBETCTBHH C SBONIOMHMOHHOW IICHXOJIOTHEH B
rpynmax Jrogd  o0OnamaloT  eCTECTBEHHBIM mnpenMymiecTBoM. JKu3Hp nomell B
JOUCTOPHYECKNH MEPHOA B COIHMANBHBIX TPYyIMIaX, MO3BOMSUIA UM YCIEIIHO OOpOThCA C
TaKAM{ HETaTHBHBIMH SBICHUSIMH KaK POCT KOHKYPEHIMH 3a €1y, BpaXZa IOJIOBBIX
MApTHEPOB, OTCYTCTBHE MECTA JUISA JKHJIbSI U HEJOCTAaTOK JPYTHX OTPaHUICHHBIX PECYPCOB.
JKuzHp B colManbHBIX IpyMNax I03BOJATIA CHU3UTh YTPO3bl CO CTOPOHBI €CTECTBEHHBIX
BparoB M BO3MOKHBIX HalaJleHUH XUITHUKOB. OObEeIMHEHHE B IPYIIIBI IPH COOMPATEIILCTBE
U OXOTE IMO3BOJISLIO AEHCTBOBAaTh Ooyiee 3(P(EKTHBHO, TaKk KaK Aa)Xe €CIU KTO-TO OJUH
HaxoAua OoraTelii MCTOYHMK IHUIIM, 5TO WMENO OOJbIIOE 3HAUYCHHE JJIsl BCEX YICHOB
rpynnbl. [Ipenmonaraercsi, 4Tto coOOLIECTBA OXOTHUKOB M COOMpaTeneid, MO pasHbIM
JaHHbIM HCCHeﬂOBaTeHeﬁ, CYHECTBOBAJIKM OT CTAa ThICAY JO0 JABYX MUJIJIMOHOB JICT. HmenHo
OTTYZAa, W3 TITyOWHBI THICSYEIETHH B COBPEMEHHBIH MHp, NpPHILIA KOONEpaunus B BHUIE
ManbIX Tpymnn. B Takmx rpymnmax cobupaTenell M OXOTHHKOB OOIECTBO B OCHOBE CBOEH
6bu10 paBHONpPaBHO. JIpyruMu cioBaMH, HE OBIIIO YETKOH CTPYKTYphl HOMUHHpoBaHMs. K
MHEHHIO JIyYIINX OXOTHHKOB IPUCIYIINBAINCH, IUTAHUPYS KOJUIEKTUBHYIO 0X0Ty. Ho ecim
JIUAEPHl TBITAINCH YCTAHOBHUTh JIMYHOE JAOMHUHHPOBAHHE, OCTAJIbHBIC UJIEHBI TPYIIIIBI
OBICTPO «ocakuBaIW» UX. TO ke camoe MPOUCXOIWIO IpH paszjene muuy. Eciu KTo-To
nbITajcs 3a0paTh Bce ceOe, OCTaJIbHBbIE WICHBI COOOLIECTBA Cpa3y KE BBHICTYNANU MPOTUB
Hero. HeoO0XoanMOCTh Takoi cUCTEMBI B OXOTHHYBEM cooOmLIecTBe oueBuaHa. OX0Ta — 3TO
JIeSITeNIbHOCTD, CONpsDKEHHass ¢ OosbmmuM puckoM. Koomeparyst HECKOJBKUX JIIOAEH C
OonpIiell BEPOATHOCTHIO ObLIa TIOJOTBOPHOM, YeM yCHIHUSl OAMHOYKH. bonee Toro, eciu
yOUT KpYIHBIH 3BEPb, OXOTHUK, IIPHHECS JOOBIYY JOMOM, MOT HCIIOJIb30BaTh JIUIIL MAIyIO
JIOMI0 MsAca (Jjake BMECTE C CeMbel M DPOJICTBEHHHMKamH). bomblias yacTh Ty MOTJa
UCIIOPTUTBCS W TPONAcTh, eciau e He pas3lesuTh MEXOy BceMu. Bwmecte ¢ Tewm,
COOCTBEHHMYECKHE HHTEPECHl MpPOSBISUINC W B TAaKUX «PABHOIPABHBIX» TpYyIHIax.
O06pazoBaBIIMICS M3IHMIIEK MsCa MHOT/A TBITAINCh HE MOIMYCTUTH 1O JAejexa, a IOpor
JIeTIaIiCh MOTIBITKH yKpacTh ero. J1 onucaHus TakoH CII0KHON CHCTEMBbI Jejexa MUIIN B
9BOJIFOLIMOHHOM TICHXOJIOTHU HCIIONB3YETCS TEPMHUH «OIUTENBHBIN Aenex». UneHbl Tpymisl
XOTAT NOJYUYUTh JOCTATOYHO JIA ce0sI U B TO XK€ BpEMs OBITH YBEPECHHBIMH, YTO HUKTO HE
MOJIy4UT OOJbIIE, YEM OHH.

DOBOJIIOLIMOHHbBIE MICUXOJIOTH CYMUTAIOT, YTO OOIIMHHAs (a3a coOupaTenbcTBa U OXOTHI
MpeACTaBIsIeT co00i 3HAYMMBINH OTPE30K 3BOIONMOHHON McTOpuH. M oHa cTajma OCHOBOI
JUI 4acTU BPOXKJEHHBIX MPEAPACIIONIOKEHHOCTEH COBpPEMEHHBIX Jojeil. PaBHompaBHas
cucrteMa cobuparesieif 1 OXOTHHKOB IiepecTana ObITh COIHMAIbHOM CTpaTernei JUIIb 1Mocie
M300peTeHNs 3eMJIe/IeNINs ¥ OJOMAIIHUBaHUS KONBITHBIX [1].

CoobmiecTBa coOupareneil 1 OXOTHUKOB ()OPMHUPOBABIIMECS M CYLIECTBOBABIINE COTHU
TBICSIY JIET B WTOTE IOJOLUIM K TAaKOMYy PyOeXy, KOTAa OHHM IOJBEPIJIMCH BO3JECHCTBHIO
MOIIHBIX Pa3pyIIUTENBHBIX (AKTOPOB, TaKMX KaKk HM300pETeHHE CKOTOBOJCTBA H
3eMJe[eNnusl, C CO3JaHUEM COOTBETCTBYIOIIMX CpeACTB Tpynaa. IIpaMbeIM pe3ynbTaTom
JIEHCTBUSA 3TUX Pa3pyIINTENBHBIX (PAKTOPOB SBHUIIOCH Pa3I0KEHHE MEPBOOBITHOOOIIMHHOTO
ctposs U ¢dopmupoBanne (eogampHOr0. 3eMisl Kak OCHOBA (PEOJATHHONH 3KOHOMHKH
KOHIIGHTPUPOBAJIaCh y BBICIINX cJoeB obmectBa. DopMupoBayics CII0H 3aBHCHMOTO
KPECTHbAHCTBA. XapaKTepHLIMI/I yepraMyu OTOTO NEpHOJa ABIAIOTCA HU3KHAN YPOBEHDb
Pa3BUTHA TPOU3BOAMTENIBHBIX CHII, ITOJHOE TOCIOJCTBO HATYpajbHOTO XO3SHCTBA, ciaboe
pa3BuTHE OOIIECTBEHHOTO pa3JelieHHs TpPyda W OTCYTCTBHE KPYIHBIX TOPOZOB.
IlepBoObITHAsT KOOmEpanys IPAaKTHYECKH MCYe3Nla, a OCHOBBI TOCYAApCTB TOJBKO
CO3J1aBAIHCh. B 3TOT nepro He MOIJIO OBITh U peyH O KakoW-JIMOO Hay4yHOI opraHM3aliu
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TyJla M YIpaBJIeHNUH NPOU3BOJCTBOM. I, ecTecTBEHHO, HE MOTJIO OBITH M pedn 00 M3y4EeHUH
3aKOHOMepHOCTEeH POpMUPOBaHHS M (HYHKIIMOHUPOBAHHUS IIEPBUYHBIX KOJUIEKTHBOB.

CepbéE3Hble BHUMaHUE y4EHBIE CTalM O0palarh Ha pasJelieHue Tpy/a, CHenruaaIu3annio
U KOOTIEpalMIO TOJBKO C HACTYIUIEHHEM KallUTaIu3Ma U MHyCTPUAIU3aLUU SKOHOMUKH.

KosnekTuBHbIe (GOpMBI OpraHmM3anuM TPyAa B YCJIOBHAX HHAYCTPHAJM3ANMHA
NPOM3BO/ICTBA.

B ycnoBumax mHIyCTpHanM3alHM IPOW3BOJACTBA KOJJIEKTHUBHBIE (DOPMBI OpPTaHH3AINH
TpyZla THOJYyYWIN IIUPOKOE PpACIPOCTPAHCHHWE MPAKTHYECKH BO BCEX OTpacisix: B
MPOMBIIUICHHOCTH, CTPOMTEIBCTBE, CEIBCKOM XO3SHCTBE, OBITOBOM OOCITYXHBAaHHH H
Ipyrux cepax aesTeIbHOCTH. XapaKTePHOW YepTOH 3TOTO IPOU3BOACTBA OBIIIO OTPOMHBIE
MacmTabbl MW BBICOKHH YPOBEHb TEXHHYECKOTO OCHaImeHus. IlocTostHHO Bo3pactanu
MOIIIHOCTh U CIIOKHOCTh TEXHHYECKUX cpelcTB. OOCITy)KUBaHNE MHOTHX TEXHOJIOTHYECKUX
MPOLIECCOB  OKa3blBAIOCh IIOJ CHJIY TOJNBKO TIpynmaM pabouux. HacelmeHHOCTh
MPOU3BOJICTBA  BBICOKOTIPOM3BOJUTENILHON M JOPOTOCTOSILEH TEXHHKOH TpeboBaiio
MHTEHCUBHOTO €€ MWCIOJIB30BaHUS M MOBBINIEHHS oOTAayd. YeMm Ooibllie NPOAYKIIMU
MPOM3BOJMIIOCH HMEIOIUMUCS CpEJICTBaMH, TeM HIDke Obula ee cebectommocts. U,
HaKOHEIl, CJI0KHOE B TEXHHYECKOM OTHONIEHHWH MPOU3BOJCTBO, OTIHYAIOLIEECS C OAHOI
CTOPOHBI, THOKOW CIIeIHaNn3aIiei, a ¢ APYroil — KOooIlepamuei, HeMBICIIMO 0e3 YeTKOi
OpPHMEHTALMM YCWIMH BCEX pa0OTAIOMIMX W BCEX 3BCHHEB INPEANPHUATHS Ha KOHECYHBIH
pe3ysnpTaT. A 3TOr0 HEBO3MOXKHO JNOOWTHCS NPH WHAMBUAYAIbHOW OpraHU3aluyd TPYZa,
KOT/1a TIPOIIECC M3TOTOBICHHS NPOIYKINH pa3apooieH [2].

3HauNTENbHBIC H3MCHEHHsS TIPOM3OLNUIM W B coluanbHOM Iuiane. [loBeicuics
00pa3oBaTeNbHBIN U KyJIbTypHO-TEXHUYECKHH ypOBEHb PAOOTHHKOB, YTO YCHIWJIO Y HHUX
MOTPEOHOCTh U CTpPEMJICHHE K TBOPYECKOW AEATEIBHOCTH, OoJiee aKTUBHOMY YYacTHIO B
yIpaBJIeHUH PON3BOJACTBOM. bpurannas ¢opma opraHuzanuu u CTUMYJIHPOBAHUS TPyla B
Oompliel  CTemeHHM, YeM MHAMBHUAyajJbHasi, CTajla COOTBETCTBOBATH  BBICOKOMY
00pa30BaTeNIFHOMY U KyJIbTYPHO-TEXHHYECKOMY YPOBHIO PabOUHX.

Crnenyer OTMETHTh, YTO JIMINB C Hayaja XX BeKa IOCTe BBIXOJAa B CBET PabOTHI
@. Teitnopa «[IpuHImmel HaygHoro MeHemxMmeHTay (Principles of Scientific Management,
1911) Bo Bcex pasBHUTBHIX KalUTAIMCTHYECKUX CTPAHAX CTAIM PACIPOCTPAHATHCS HaydHAs
opraHmMsanus TpyJa M MEHE[DKMEHTa, BKJIOUas ¥ BONPOCHI KOJUIEKTHBHBIX (opM
OpraHM3aliy TpyAa Maiblx rpynn (Opuran, xkomann). Hadanmm mpoBoaMTcs crienuaibHbIC
WCCIIeTOBaHUS B 3TO# oOmacTu [3].

CyIIHOCTh TEPBUYHOIO KOJUIEKTHBA KAaK MaJlOH TPYyMIIbl 3aKJII0YAeTCsi B TOM, YTO OH
obecrieunBaeT KOHIIEHTPUPOBAHHOE BIUSHIE HAa IMYHOCTh U Y€Pe3 HETro MPEIOMIISIOTCS BCS
cucTteMa OOINECTBEHHBIX OTHOMIEHHUH. [Io 3HAaYMMOCTH BIMSHUS HA JIMYHOCTH NEPBUYHOTO
KOJZIGKTMBa MOXXHO CPaBHUTh TOJBKO C ceMbEH. OObeqUHEHHBIE B TPYINY JIIOIU
peanu3yoT Kak CBOU JIMYHBIE IIEJIH, TaK U COIHAIBHO-?PKOHOMHYECKHE IeJTH KOJUICKTHBA U
obmectBa B HenoM. B MepBHYHOM KONJIEKTHBE 0CO00€ 3HAUEHHWE HMEIOT COLHUAIBHO-
MICUXOJIOTMYECKHE OTHOIICHHS, CIIOCOOCTBYIOIINE PEaTU3aIlH ATHX METCH.

Uro mnpeacTaBNsIOT COOOH COIMAILHO-TICUXOJIOTMYECKHEe OTHomeHus? B kaxmom
NEPBUYHOM KOJUIEKTUBE CKJIAIbIBACTCAd ONpEAEICHHAs CHCTEMa OTHOIIEHUWHl. OTo
INPOUCXOJUT B TIpolecce OOIIEHNS Ha OCHOBE OQHUIMAIBHBIX W HEO(QHUIHAIBHBIX
MICHXOJIOTHYECKHX CBsi3el. PopMupyeTcst COBOKYITHOCTh O(PUIIMATBHBIX U HEO(PHINATbHBIX
OTHOIICHUH MEXIy WICHaMH KOJUICKTHBA IO TOpU30HTaNH ( paboumii <> paboumii) u 10
BepTuKamu (paboumii <> MeHemkep). OUIMATBHBIMA TPUHITO CYHUTATH OTHOIICHUS,
00yCIIOBJICHHBIE BBHITIOTHEHNUEM CITY)KEOHBIX (PYHKIHH. DTH OTHOIICHUS SBISIOTCS OCHOBOI
renecooOpa3sHoro (yHKIMOHHPOBAHHUS KOJUIEKTHBA, a CTENEeHb WX PAlHOHAIBHOCTH
ompenenseT 3(pdekTuBHOCTE ero  nesTenbHOCTH.  COBEpIICHCTBOBAHHE  CHCTEMBI
OoHIHAIBHBIX OTHOIIEHUH OCYIIECTBIIAETCS IMOCPEACTBOM PA3JIMYHOTO POJa PETYISTOPOB,
OTIPECTAIONINX XapaKkTep GYHKIMOHUPOBAHUSI KOJIEKTHBA.

HeoOxoauMo  OTMETHTH  HEKOTOpHIE  OCOOEHHOCTHM  CTPYKTYPHl  O(HUIMAIBHBIX
oTHolIeHUH. B ocHOBe ee JIeKUT NpuHOMI LeliecooOpasHocTH. OHa NPUHLMUITHAIBHO
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Oe3pasnuyHa, T.e. paccuMTaHa Ha aOCTPAKTHBIX HHIUBUIOB, MCEKIY KOTOPBIMHU
MPEIIOIAraloTCs UcalbHbie oTHOLICHUA. OCHOBHAS (YHKIUS O(DUIIUATBEHBIX OTHOIICHHUH —
BBIMOJIHEHHUE TIPOU3BOJICTBCHHBIX 3a/IaHUI.

HeodurnuanbHeIMH NPUHATO CYUTATh OTHOIICHUS, BO3HUKAIOIINE HA OCHOBE
MICUXOJIOTHYECKUX CBA3CH (CHMIATHs, AHTUIATHA), OOYCIIOBICHHBIX OOIIHOCTBIO HIIH
pa3nnareM MHTEPECOB U LeJIel WICHOB KOJUIeKTHBa. EcTecTBeHHO, ponecc popMHUPOBaHUS
HEODUIIMATBHBIX OTHOIIEHWH TPOWUCXOAWT B paMKax O(UIIMATBHBIX OTHOIICHHIL.
CTpyKTypsl OQHIHANEHEIX W HEO(QUIMATHHBIX OTHOIICHHH HAXOHATCA B IIOCTOSHHOM
B3anMmoseiictBun. Ilpu 3TOM Hamboiee ONATONPHUATHBIE YCIOBUS Ui (POPMHUPOBAHUS
HEO(UIINATFHBIX OTHOIICHHUH, ITOJIE3HBIX AJIS KOJUIEKTHBA , 00CCIICYNBAIOTCS B TOM CIydae,
KOTJa CYIIECTBYET OIpENeNeHHBI TNPHOpPUTET O(QUIMATBHBIX OTHOIICHUH  HaJ
HEO(DUIUATFHBIMYU WM KOTJa O(GUIMATBHBIC OTHOIICHHS JOMOTHIIOTCA HEO(DUIHMATHHBIMU
OTHOIICHHUSAMHU U JCHCTBUC TE€X W JAPYIHX SABJSICTCSA ONHOHAIPABICHHBIM. B TakoMm ciyuae
HeO(UIMAPHBIC ~ OTHOIICHUS  CIOCOOCTBYIOT  COBEPIICHCTBOBAHHIO  CTPYKTYPHI
O(HIIHATEHBIX OTHOIICHHH.

HeO(l)I/IHI/IaHLHLIC OTHOLICHHA, BO3HHUKAIOIMIMEC Ha OCHOBC IICHUXOJIOTHYCCKHX CBsI3eH
(CI/IMHaTI/IH, aHTI/IHaTI/I)I) KaK MECKJIIMYHOCTHBIC OTHOWLICHHUA MCEXKAY 4YJICHaMH KOJUICKTHBA,
OTpakalollue WHIUBUAYabHOE CO3HAHHUE, MCUXOJIOTHUSCKHE OCOOCHHOCTH U COIMAIBHBIIN
OTIBIT JTMYHOCTEH, TIPEICTABISTIOT COOOH COIMAIbHO-TICHXO0JIOTHICCKUE OTHOMICHUS [4].

Ha xapaktep coOnmambHO-TICHXOJIOTHYECKUX OTHOIICHUI OKa3bIBAIOT BIUSHHE Kak
o0mme OKpyXalolue KOJUICKTHB YCIOBUS (MHKpOCpena), TaK M OTHOIICHHE KaKIOH
JMYHOCTH K JPYTUM WIEHaM KOJUICKTHBA, K ceOe, K KOJUIEKTUBY U K KoMmmaHuu. [Ipu aTom
MEXJIMYHOCTHBIE OTHOIICHMS (IpYT K JIpYry) paccMaTpHBalOTCA B KadecTBE BayKHEHIIEro
(hakropa GpopMUPOBaHHS OTHONICHHS JTMYHOCTH K TPYY, K KOJUICKTUBY, K KOMITAHUH.

XapaKTep COIIMAJIBHO-TICUXOJIOTHYCCKHUX OTHOIIICHUH MCXKIY 4YJICHaMH KOJIJICKTUBaA
(dhopMupyeTcs B MPOIECCe UX B3aUMOJICHCTBHUSA B YCIIOBHSIX:

COTPYAHUYECTBA M B3aUMOIIOMOIIIH;

6e3pa3zIMYHOr0 OTHOUICHHS HHAUBUIOB IPYT K APYTY;

COIIEPHUYECTBA, PA300IIEHHOCTH U POTHBOCHCTBUSI.

[lo3uTHBHEIA XapakTep COMUAIBEHO-TICHXOJOTHYSCKIX OTHOUICHUH OMpEIeNsIeTCsS TeM,
HACKOJBKO B KOJUIGKTHBE pa3BUTHl COTPYOHHYECTBO UM B3aWMOIIOMOIIb, KOTOPBIE
(hopMUpYIOTCS TIOJ BIUSHHEM CIEAYIOMHUX (aKTOpoB. Bo-TEepBBIX WICHB KOJIICKTHBA
JIOJDKHBI OCO3HATH M IPUHATH IIeTTb COBMECTHON NEATENHHOCTH M KOHEYHOTO PEe3yNbTaTa.
[Ipm3Hanne nenu TpedyeT ee Y4eTKOro BEIpakeHUs. KOHEWHEIH pe3ynbTaT, KOHEUHas IIeh
JIOJDKHBI OBITH JTOBEACHBI 0 KaXKIOTO YICHA KOJUICKTHBA. B MPOTHUBHOM ciydae OymaeT
OTCYTCTBOBAaThH CamMa OCHOBAa B3aWMOJCHCTBUS U COTPYIHHYECTBA. BO-BTOPBIX, UIeHAM
KOJUICKTHBAa HEOOXOJMMO HAJlUYUhe BO3MOXKHOCTH pealn3alliil CBOUX HHTEpecoB (T.e.
HHTEPECOB, COOTBETCTBYIOIIUX JIMYHBIM CIIOCOOHOCTSM) 0e3 ymiepba it HHTEPECOB
KOJUIEKTHBAa M KOJUIET. B-TpeThux, HE0OX0InMO OOBEKTHBHO, C y4€TOM 3aTpar Tpyla,
KauecTBa paboT, KBaIU(HUKAIMH, TBOPUYECKON aKTHMBHOCTH OICHHBATHh BKJIAJ] KaKIOTO B
KOJUICKTHBHBIA pe3yibTaT. B-4eTBEPTHIX, KOJUIEKTUB JOJDKCH JKUTh HE OJHHM JHEM, a
OpUCHTUpPOBAThCSI Ha Oynyiiee, 3HaTh IepcrekTuBy. OTHOMICHHWS COTPYAHHYECTBA U
B3aMMOIIOMOIIA B KOJUIEKTHUBE MO3BOJISIOT IIUPOKO HCIOJIH30BATh B3aMMO3aMCHIEMOCTB,
0OMEH OMBITOM, HACTABHUYECTBO, TIOBBIMICHHE KBATH()UKAIIUN YWICHOB KOJUICKTHBA.

Kak moka3pIBalOT CONMAIbHO-TICUXOJIOTUYSCKHE HCCICIOBAHMS, OTHOIICHUS B
KOJIJIEKTUBE TCCHO B3aMMOCBA3aHBI C HACTPOCHUEM H IICUXOJOTHYECKUM KIMMATOM B
KoiekTuBe. Eciii oTHOIIEHU CTPOATCA Ha OCHOBE COTPYAHUYECTBA U B3aMMOIIOMOIIIH,
TO M HACTPOGHHE Yy BCEX XOpoliee. A HACTPOCHHE M ICHXOJOTHMYECKUN KIMMAT
OKa3bIBAIOT CUJIBHOC BJIUAHNUEC HAa IPOU3BOACTBECHHBIC PE3YJIbTATHI. ITo JaHHBIM Hay‘-IHOﬁ
JUTEPATYPHl, B 3aBUCHMOCTH OT HAaCTPOCHHS IPOW3BOIMTEIBHOCTH TpyAa y paboumx
MOXET TMOBBINATECS WM CHIDKaTbess Ha 15-20%. EctectBeHHO, OT Xopomero
HACTPOCHMSI BBIMTPBHIBAIOT U MPOU3BOJICTBO M KaX/bIA YICH KoJUIeKTHBa. M, Ha000poT,
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KaK JJIs TPOU3BOJCTBA, TAaK U JUJIs JIFOOOTO YJIEHA KOJUICKTHBA KpailHe HEeXelaTelIbHBI
anarusi, IeCCUMU3M, PAaBHOAYIIUE, IEPECCHUSL.

Ilpu wuccienoBaHUM COLMATIBHO-TICUXOJOTHYECKUX OTHOIICHUH, MJIsI OLUEHKU U
CpaBHEGHHS WX BO MHOTHMX TNEPBUYHBIX KOJUICKTHBaX Ha OCHOBE WH(OpMAIUH,
COOpaHHOH C MOMOIIBI aHKETHOT'O ONpPOCca MPHUHATO OMPEACIATh YPOBCHBb COIHAIBHO -
MICUXOJIOTHYECKNX OTHOMICHUH. IIpH 3TOM HCIIONB3YIOTCS BOIIPOCH], HAIPABJICHHBIC Ha
BEISICHGHHE CTCIICHH pPa3BUTHS OTHONICHWH COTPYAHWYECTBA H B3aHMOITOMOIIH.
CobOpaHHas ¢ MOMOIIBI0 aHKET HH(POPMAITHS O3BOJSAET AU(PEPEHIINPOBATH IIEPBUIHEIE
MPOU3BOACTBEHHBIC KOJUIEKTHBHI 110 YHCIY, A0JE, 1 COOTHOIICHUIO HU3KMX M BBICOKHUX
OIICHOK, TOJy4aTbh CYMMBI OIICHOK B IIEJIOM MO KOJIIEKTHBY (IO Ka)kKIOMY BOIIPOCY U
TpYIIIie BOIPOCOB), PACCUUTHIBATH COOTHOIIEHNE (MHICKCH) (PaKTHUYECKUX CYMMAapHBIX
OLIEHOK C HOpPMAaTUBHBIMH. BenuunHa MHIEKCOB, OIEHUBAEMbBIX YPOBHEH COIMAJBHO -
MCUXOJOTHUUYECKUX OTHOLIECHUH, MOKET U3MEHAThCA B npeenax ot 0 nol. OHa oTpaxaer
CUJIly MHEHHSI KOJUIEKTHMBA MO BOMPOCAM aHKETHl U TOKa3bIBaeT CTENEHb MPOSBICHUSI
M3y4yaeMbIX COLMATbHO-TICUX0JIOTUUECKUX XapaKTePUCTHUK.

Bricokuii ypoBeHb COLMAJIBHO-NICUXOJOTHYECKUX (OTHOLIEHWH B3aMMOINOMOIIM U
COTpYIHUYECTBAa) OJArOTBOPHO OTPaXKAlOTCS Kak Ha COIMAJIbHBIX, TaK W Ha
MIPOM3BOJICTBCHHBIX pe3yNbTaTax. Bee o0cieoBaHHbIC IEPBUYHBIC KOJUIEKTUBHI IO YPOBHIO
COLMATEHO-TICUXOJIOTHYECKIX OTHOWICHUH PACIpeeNIIACh CIEAYIOIUM 00pa3oM: ¢
BBICOKUM YPOBHEM COLHAIEHO-TICUXOJIOTHUECKUX OTHOLICHWH (MHAEKC OoTHomeHwmid 1,0 —
0,8) — 20%; co cpeaHuM ypOBHEM OTHOIICHHU (MHAEKC OTHOLICHUH B mpenenax ot 0,8 1o
0,6) — 50%; ¢ HU3KKM ypOBHEM OTHOMLICHUIT (MHACKC oTHOMeHuH oT 0,6 10 0,3) — 30%.

[To naHHBIM HccIeTOBaHUS B MEPBUUHBIX KOJUIEKTUBAX YE€M BBIIIE YPOBEHBb COIUAIBHO-
TICUXOJIOTMUECKUX OTHOIICHUMN, TO €CTh YEM CHJIbHEE Pa3BUTHI OTHOILIEHUSI COTPYIHUIECTBA
M B3aUMOIIOMOINM, TEM BBIIIE COIMAIbHBIE U MPOU3BOJCTBEHHBbIC pe3yjbTaThl. B
KOJUIEKTUBAaX C BBICOKMM YPOBHEM COILMATBHO-TICUXOJIOTHUYECKUX OTHOIICHUN (MHACKC
oTHomeHuH > 0,8) MPOM3BOIUTENBHOCTh TpyZAa B 1,5 — 2 pasa BbIIe, 4eM B OTCTAIOIINX
KOJIJIEKTHBaX (MHJIEKC OTHOIIeHuit < 0,6).

B komnektuBax ¢ 3HaueHueM wuHIekca otHomeHud 1,0-0,9 mpu oaHMHAKOBBIX
MIPOM3BOJICTBEHHBIX YCIIOBHUSIX TEKY4eCTh KaJpoB OblIa B 4 pa3a HIDKE YeM B KOJUICEKTHBAX
CO 3HAYCHUSAMH WHJICKca oTHomeHuii meHee 0,8. Uem cuibHEEe pPa3BUTH OTHOIICHUS
COTPYAHAYECTBA U B3aUMOIIOMOINM, TEM YCICIIHEe WICHHl KOJUICKTHBA IOBBIIIAIOT CBOE
MactepctBo. [lotepm pabodero BpeMEHH B KOJUIGKTHBAaX CO 3HAYCHUSMH HHICKCA
oTHoueHui B npenenax 1,0 — 0,9 B 1Ba pa3a HUKe, UeM B IpYyMIIE CO 3HAYEHHUSIMH MHAEKCA
otHommenuii ot 0,80 1o 0,60 [4].

Kak moka3piBaeT mpakThKa, CO3/laHUE OpUTaa C YYETOM pe3yJdbTaTOB COIUAIBHO-
MICUXOJIOTHUECKUX HCCIe0OBaHUH (POpPMBI OpUTATHOW OpraHW3alliil W CTUMYJIHPOBAHHS
Tpy/Ja MOMOTAIOT BBISIBISATh M MCIOJIH30BaTh OONBIINE MPOU3BOJCTBEHHBIE PE3EPBHI, Jake
KOT'JIa OHH, Ka3aJI0Ch ObI, UCUEPIIaHbI.

Uro0Obl mpaBWIILHO (GOPMUPOBATH Opuraabl M W30eraTh MOTEPh MPU HCTIOIH30BAHUHU
KOJUICKTHBHBIX ()OPM  OpraHHM3allMd TpPyZJa HEOOXOIUMO TMPOBOTUTH  COIHAIBHO-
MICUXOJIOTHUECKHUE HccienoBaHus. IlyreM aHKETHOro oOmnpoca MOXHO JUAarHOCTHUPOBATh
JIESITeTbHOCTD MEPBUYHBIX KOJUICKTHBOB M Pa3padaThiBaTh COOTBETCTBYIOIINEC METOIUKU U
PEKOMEHAAUH 10 (POPMHUPOBAHUIO CIDIOYCHHBIX BBHICOKOIIPOU3BOAUTEILHBIX KOJJICKTHBOB.
KoneuHno, comuambHO — IICHXOJOTHYECKas JIHArHOCTHUKA KOJUICKTHBA OCJIOXKHSETCS
BITUSTHUEM Ha Pa3BUTHUE TPYIIIHI OOJBIIOTO KOJIMYECTBA (PAKTOPOB, KAK COIUANBHBIX, TAK U
MIPOM3BOJCTBEHHO-OKOHOMUYECKUX. KpomMe TOro, TpYAHOCTH BO3HUKAIOT M3-3a OTCYTCTBHS
WM HEOMPEICIIEHHOCTH «Bepu(HKaTOpaB» (HUKCHPYEMBIX COIUAIBHO TCHXOJIOTHIECKUX
xapakTepucTuk. OgHAaKO, KaK MOKa3add HCCIIEeTOBaHUS, B KaUeCTBE BEPUPHUKATOPA MOKHO
OpaTh TPOU3BOACTBEHHYIO YCIENTHOCTh M BOCIUTATENBHBIM IMOTEHIIMAT KOJUIEKTHBOB.
JuddepeHnmanus CONMATBLHO — TCUXOJOTHYECKUX TPU3HAKOB JOCTUTAETCS METOJIOM
JJMMUHUPOBAaHHAs. B KadecTBE TEXHWYECKOTO HMHCTPYMEHTAa HWCCICIOBAHHS IPOOIECMBI
CJIeZlyeT UCIIOJIb30BaTh TEOPHUIO paciio3HaBaHus o0pa3oB. [l Kiaccu(UKaIK COIMATbHO—
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MICHXOJIOTHYECKHX NPU3HAKOB HNPUMEHSIOTCS IIPOM3BO/ICTBEHHO-?KOHOMHYECKHE
nokasateiu. Jlmarnocruueckast 3ajja4a U3JI0)KEHHOTO 1OX0/a K npobieme GpopMyaupyercs
KaKk 3ajada pacliO3HaBaHMs: 00pa3oM Kakoro Kiacca II0 YPOBHIO COLMAJIBHO —
NICUXOJIOTHYECKUX ~ OTHOILCHUH  SBISETCS Tpynma ¢  OpeabsBIseMbIM  HaOOpoM
MH(QOPMATUBHBIX COLMAJIBHO — IICUXOJOTMYECKMX NPU3HAKOB. PenieHue 3ToH 3amaqu
MO3BOJISIET MCIIOIB30BaTh AUCKPETHYIO COIHATIBHO — SKOHOMUYECKYIO MOJENb IEPBUIHOTO
TIPOM3BOJICTBEHHOTO KOJIJICKTHBA [5].

AHanmn3 coOpaHHOHW COIMMOJIOTHYECKOH WH(POPMAIUU TO3BOJSET BBIIBUTH OCHOBHBIC
NPUYUHBl HU3KOTO YPOBHSA COLMANBHO-TICHXOJOTHYECKNX OTHOIICHWH B MEPBUYHBIX
Ko/ulekThBaxX. Kak TmoKa3amm pe3ynbTaThl ITPOBEACHHOTO HCCIEIOBAaHHA, TaKUMH
MPUYUHAMHE SIBIISIOTCSL:

- pa3nu4us B BOCIPUATUH U TOJKOBAaHUH MHAMBUAAMH 1eJIeH 1 33724 KOJUIEKTHBA;

- HATMYUE y WHIMBHIOB PACXOXICHUH B OIEHKAX CYILECTBYIOUIMX B TPYyMIE HOPM U
TpaguLuni;

- HEYIOBJICTBOPEHHOCTh HMHIMBHIOB OLEHKOH B KOJUIEKTHBE WX BKJaJa B OOLIMH
pe3yJnbTart;

- HCIPU3HAHUC YaCTbIO UHAWUBUIOB KOJIJICKTUBHBIX HUHTCPECOB,

- HCYZIOBJICTBOPEHHOCTh MHMBHIOB HCIIOJb30BAHMEM JIMYHBIX CIIOCOOHOCTEH U
MEPCTIEKTHBOM UX pa3BUTHS.

OcyIecTBiIeHNE COHATBHO-TICHXOJIOTHYECKNX (DYHKIUH B MEPBUYHOM KOJIJICKTHUBE HE
ABISIETC  KaKHUM-TO HW30JIMPOBAaHHBIM mpomeccoM. OH IPOTEKaeT Mapaie]bHO C
BBIIIOJTHEHHEM BCEX OCTaJbHBIX (YHKIOMH (TEXHONOTHYECKHX, MPOHU3BOJICTBEHHBIX,
COIIMAJIbHO-DKOHOMHNYCCKUX, COHI/IaJ'H)HI)IX), KOTOPBIC ONPEACIAOT YCIOBUA O6IlIeHI/IH
UHIWBUOB. TaK, Hanpumep, o6ecnequI/Ie BBICOKOI'0 Kade€CTBa MNPOAYKIHH ABJIACTCA
MPOU3BOJICTBCHHOW (DYHKIMEH MEPBUYHOIO KOJUIEKTUBA. DTa (QYHKIUS OCYIICCTBISCTCS B
pe3ynbTaTe BBIMOJHEHHS YJICHAMH KOJJIEKTHBAa TpeOOBaHUM, NPEAyCMOTPEHHBIX B
NpeAnruCaHrudgXx 10 TEXHOJOTHMW H3rOTOBJCHUA TMPOAYKIHWHU, W TOI BO3I[CI‘/'ICTBI/ICM
MAaTE€pHUAJIbHBIX U MOPAJIbHBIX CTUMYJIOB 3a BBIITYCK KaueCTBEHHOM MMPpOAYKIIUH. Bo mHoOTHX
MEepeNIOBEIX KOJUIEKTHBAX B IpoOlecce HMX JUIMTEIBHOro (DyHKIIMOHMPOBAHMS HAa OCHOBE
OTHOIIEHUH B3aMMOIIOMOIIY ¥ B3aUMHOM TpeOOBaTEIbHOCTH CKJIaIbIBACTCS IIPOTPECCUBHAS
TPaANIHS OCYIIECTBIISATh CTPOTHH MOONEPAIIMOHHBIN KOHTPOJIb TP U3TOTOBICHUH M3JIEITUH
HENOCPEJICTBEHHO Ha paboumx MecTaXx. JTO B KOHEYHOM HTOT€ IO3BOJISIET NEPBUYHBIM
KOJUICKTHBAM IIEPEHTH Ha CAMOKOHTPOJIb KayecTBa M CAAYy M3JCIUi 63 JOMOIHUTENbHON
MPOBEPKH CO CTOPOHBI OTAENa TEXHHYECKOTO KOHTpOJs mnpeanpustusi. CaMOKOHTpPOIb
KauyecTBa IOCTEINIEHHO MpeBpaliaeTcs B METOA PabOThl KOJJIEKTUBA, B 3aKOH €ro JKH3HU.
CoumnanbHo-TIcHX0JIoruueckass (QyHKIHs KOJUIGKTHBA, BbIpaXkaromiasicsi B (GpopMHUpOBaHHU
MPOTPECCUBHON TpaaAuIMK (CAaMOKOHTPOJIsI), BBICTYNAaeT B KauyeCTBE BaKHOTrO (hakTopa
MOBBIIIEHHST KayecTBa MPOAYKIMH. Tak B 0OIIeM BHJE BBITJLIAUT CTPYKTYpa OCHOBHBIX
(l)yHKHI/Iﬁ MEPBUYHBIX MIPONU3BOJACTBEHHBIX KOJIJIECKTUBOB, KOTOPAasA MOXKET ACTATU3UPOBATHCA
B COOTBETCTBHH C Pa3HOOOpa3HBIMH OOIIECTBEHHO 3HAYMMBIMU JEHCTBUSMH, B KOTOPHIC
BKJIFOYAIOTCS] MHANBU/IBI B paMKaX OPTaHU3aIMOHHBIX 3BEHBEB MPEIIPHITHH.

Kak mnoka3piBaeT MpakTHKa, CO3JaHUE OpHUrajg C YYeTOM pe3yJIbTaToB COLMAIBHO-
MICHXOJIOTHYECKUX HCCIICI0OBAaHUH (OpMBI OpUrajHOW OpraHM3allMM W CTHMYJIMPOBAHMS
TpyZla TIOMOTAIOT BBISIBJISITH M MCIOJB30BaTh OOJIBIINE TPOU3BOACTBEHHBIC PE3EPBHI, Jaxe
KOT/1a OHH, Ka3aJIoCh Obl, HCUEPIIaHbI

KomaH/1bl IpOrpaMMHUCTOB.

B pesynbrare Hay4yHO-TEXHMYECKOH PEBONIIOLMU  HHIYCTpHAJIbHOE  OOIIECTBO
TpaHcopMHUpyeTCsi B MOCTUHIYCTpHAJIbHOE, HH(OPMAIMOHHOE O00lecTBO. Bo3HukaroT
HOBBIE OTpacid U cepsl nesTeTbHOCTH. Bo3HNKIa HH(OPMAIMOHHO-KOMMYHHUKAIIHOHHAS
OTpaciib  BKJIOYAlON[as IPOW3BOJCTBO IPOrpaMMHOro obecnedyenusi. YHCIEHHOCTh
MPOTPaMMHUCTOB 3A€Ch yBenuumBaercss exerogHo. KommdectBo paspaborumkos I10
MOCTOSIHHO PacTeT.
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B 1950 roay nporpammucrtos 6sut0 100, B 1970 1. — 100 TBIC., B 2000 T. — 10 MJIH, 2 B
2020 r. — uucno ux JoCTUrHeT 25 MiuH. Kak NpuHATO rOBOPHUTH, IPOTPaMMUCTHI JIIOAU HE
npocTele. Benp 3a HUMU TOHSIOTCS HE TOJBKO KOMIAHHMHU, HO M Trocyaapcrsa. CuuTaercs,
9TO MEXIY CKJIaJ0M YyMa BBIJAIOIIUXCA INPOIPaMMUCTOB M BBIJAIOIIUXCS YUEHBIX U
n3o0peraTenell MOXKHO HPOBECTH aHaJoruio. M Tex W ApYrux OTJIMYaeT IMOKOCTh yMa.
Jlerkuit mepexox OT BCECTOPOHHETO MOAXOJa K Y3KOHAIPaBICHHOMY H 0OpaTHO, OT
WHTYUTHBHOTO MEBIIUICHUS K JIOTHYECKOMY, OT Teopuu K netaisiMm. CTpemiieHHe pemaTh
HanboJee CIOXKHBIE MpoOieMbl. [ mporpaMMHUCTOB XapaKTePHBIMH YepTaMH SIBIISIOTCS
JFOOOTBITCTBO, SHEPIHs, HE3aBHCHMOCTh CYXKICHHH, Tira K CO3WAaHWIO. Bcero mmmb
TIOJICOTHH JIET Ha3al MPOrpaMMHCTOB He ObUTO BooOme. [IepBrIMu porpaMMucTaMu OBLITH
ydeHbIe U n300peTaTenn, KOTOphIe s ce0sl pa3pabaThIBaIl allfOPUTMBI H HCIIOTIH30BATIH B
HEePBbIX KOMIBbIOTEpaxX. TONBKO MOTOM MOSBIINCH CHELMATBHO MOJTOTOBICHHBIE MOJIOIBIE
JrOMU. YYWTBIBAs, 4YTO OTH JIIOJUM HEOOBIKHOBEHHBIE M MHOTO MOTYT cjaenaTtb. Bce
CTapaloTCs CO34aTh UM TaKHE YCIJIOBHUS, YTOOBI JIMYHOCTHBIN MOTEHIMAT UX PAaCKPBUICS C
MOJIB30# /71t opraHu3anuu 1 odmectsa. [lo ciokHOCTH Tpyna MpOrpaMMHPOBaHUE MOYKHO
CPaBHHTh C Hay4HOW cdepoil, rme Hapsay ¢ (yHIaMEHTAIbHBIMH, TOHCKOBBIMH U
MPUKIIAJHBIMU HCCIIEIOBAHUSAMHE, BBINOJIHAIOTCS OIBITHO-KOHCTPYKTOPCKHE M IIPOEKTHO-
TEXHOJIOTHUECKHE paboTHI [6].

CoriacHO MCCIeIOBaHHAM, TIPH Pa3padOTKe KOMIBIOTEPHBIX MporpamMM pabodee BpeMs
pa3paboTINKOB pacrpeersiercs: padora B ogquHouectBe — 30%, paboTa B COTpyAHUIECTBE
¢ IpyruM geroBekoM — 50% u padora ¢ aByms win 6ornee komuteramu — 20%. OTH cBeaeHUA
CBUJICTEIIECTBYIOT O TOM, YTO Ha MPAKTHKE HE WCKIIOYCHHEM SIBIICTCA OOBCIMHECHHUE
MPOTrPaMMHUCTOB B IPYIIBI JJIsl KOJUISKTHBHOW pa3paboTku mporpamm. KomaHabl 0ObIYHO
(hopMHpYIOTCS UIsl CPETHUX U KPYITHBIX TIPOEKTOB [7].

KomaHp! pa3paboTYMKOB CO3/IAI0TCSI B COOTBETCTBUH C IUIAHOM IMPEACTOSAIINX padora.
[TpaBunbHO chopMUpPOBaTH KOMAHAY Pa3pabOTYMKOB MOKHO JIMIIL TOT/A, KOTJa MEHEDKED
MPOEKTa YEeTKO 3HAET, CKOJBKO M KAaKHUX MPOTPaMMHUCTOB BKIIOYMTH B KoMmaHAy. C 3Toit
Henbpl0 paspabateiBaeTcs cxema nenenus pabor WBS (Work Breakdown Structure),
KOTOpasi XapaKTepu3yeT MpOeKT Ha YpOBHE »3JeMeHTOB paboT. [loaroraBmuBaroTcs
MePCICKTHBHEIN TUTaH M KaJIeHJapHas cXeMa JJIs KaKJOoro 3Tamna pador.

Korma WBS cocraBieHa MeHeKep MPOEKTa MOKET BUACTh KaK KPYITHBIC, TAK H MEJIKHC
YacTH MPOEKTa, WX CIOKHOCTh M XapaKTepHble ocobeHHOCTH. [locie 3Toro ommchIBaeTCs
KaXIyl0 MOJDKHOCTh W OO0SM3aHHOCTH COTpYIOHHKA. [IpemycMmaTpuBaroTcs HEOOXOTUMBIE
npo¢ecCHOHaNbHBIC HABBIKH [UIS OTPEICICHHOW PO B MPOCKTE, TPAHHIBI JOKHOCTHBIX
00s13aHHOCTEH, OTBETCTBEHHOCTh M TpeboBaHue K padoTe.

OnpenenstoTcs KpuTepuu 0TOOpa KaHAUAATOB JJII TOH MIM WHOM Poiu (JOJDKHOCTH),
KOTOPBIMH MOT'YT OBITh:

- YPOBEHb 00pa3oBaHusl;

- 3HaHHUE MPEICTOAMIMNX 3a/1aY;

- OTIBIT BBITIOTHEHUS aHAIOTUYHBIX pa0OT B MPOIIIOM;

- CIOCOOHOCTH, HEOOXOIMMBIE JJIsI pEelIeHHs 33/1a4;

- IpEeABITyIINeE TOCTHXEHUS B paboTe;

- CIIOCOOHOCTH PabOTaTh B KOJUIEKTHBE;

- o0nagaHye KauecTBaMHM JIMAEpa U JPyrue BO3MOKHbBIE KPUTEPHH.

OnpeznenstoTcst TUI U CTPYKTYpa KOMaH/BI, KOTOpas MpeAroaaracT MaTpUIly YaCTHUHON
WIM TIONHOW 3aHATOCTH B 3aBUCHUMOCTH OT OCOOEHHOCTEH mMpoekTa, Oro/pkera |
BO3MOKHOCTH COBMEIICHHUS 3aHATOCTH COTPYAHUKOB HA PAa3HBIX MPOEKTaX.

Matpuna YacTHYHOW 3aHATOCTH — 3TO CTPYKTYpa, IO3BOJIAIONIAs COTPYJHHKAM
MPOJOJDKATh WCIIONHEHWE CBOMX OOS3aHHOCTEH Ha CTapoOM MeCT€é M YacThb BPEMEHH
BBIJICJIATH Ha Pa3pabOTKy MPOEKTA.

Matpumna TOTHOH 3aHATOCTH - 3TO CTPYKTypa, NpHMEHsemas Uil COTPYAHHKOB,
paboTaroUMX M0 KOHTPAKTY C IOJIHOM 3aHATOCTBIO, KOTJa OHU 3aHSATHl HA HOBOM IIPOCKTE
BCe pabouee BpeMsl.

European science Ne 3 (35) = 38



Omnpenenenye TUNA U CTPYKTYphl KOMaHJIbl O3BOJISIET HaYaTh ()OPMUPOBAHHE COCTaBa
KOMaH/bl. MeHepkep IPOEKTa IMOJyyaeT BO3MOXKHOCTE C(OPMHUPOBATH KOMAaHIY
Pa3pabOTYHKOB C YYETOM CI0KHOCTH M YHUKAIBHOCTH padoT. B CBsI3U € 3THM 10JKEH OBITH
U3BECTCH NpO(ecCHOHANBHBIN YPOBEHb KQXK0T0 YieHa HOBOH KOMaHbI [8].

[Toadop coTpyIHMKOB MPOEKTAa MOXKET OCYIIECTBISATHCS PA3IMYHBIMU METOIAMH:

- Ha OCHOBE IIPOIUIOTO OMBITa Pa0OTH B OJHKHOCTH MEHEIDKepa MpoeKTa (3HaHHe
COTPYAHUKOB II0 COBMECTHOU PabOTe HAJ IMIPOCKTOM);

- Ha OCHOBE YUYETHBIX 3alHCcei pabOTHI COTPYIHIKOB B APYTHX MPOEKTAX;

n3ydeHne WHQPOpPMAIMKA O MPOUDIBIX 3aciIyrax TOTO WM WHOTO COTPYIOHHKA, O
BBITIOJTHEHHBIX 3a/ladax, yclexax W Heynadax (HamOoyiee BaXHYI0 WH(POPMALUIO MOXKHO
MOJIYYHTH B IPOIIECCEe HEMOCPEICTBEHHOTO OOIIEHHS ¢ PYKOBOAHUTEIEM 3TOTO COTPYIHUKA);

- BKJIIOUCHHE B KOMaH/Iy COTPYJHHKOB IO PEKOMEHIAIlMM PYKOBOJACTBA KOMIIAaHWU
(BBIILIECTOSAIIETO PYKOBOJCTBA), KOTOPOE CAaMOCTOSITEIbHO BEIET YYeT JOCTHIKEHHH
pabOTHHKOB B MIPOEKTAX;

- U3BECTHBIE B KOMIIAHUM IIPOrPaMMHUCTBI-TIPOQECCHOHANIBI MOTYT MOPEKOMEH/I0BATh B
dbopMUpyeMyr0 KOMaHAy JOCTOMHBIX COTPYAHHKOB, C KOTOPBIMH HM IPUXOJUIOCH
paboTaTh paHbIIIe.

TmatenbHpIi 0TOOP COTPYOHHUKOB B HOBYIO KOMAaHAY MO3BOJSET C TEUCHHEM
BpeMEHH C(HOPMHUPOBATH OTHOIICHHS COTPYIHHYECTBA U B3aMMOIIOMOIIU B KOJIJICKTHBE.
Benp mpakTudeckum ans JIFOOOTO MPOTPAMMHOTO TPOEKTa 00S3aTENBHON SBIAETCA
coBMecCTHas pabora.

B cBm3m ¢ 3TMUM HEOOXOIWMO BBECTH COOTBETCTBYIOIIYIO CHCTEMY MOTHBAINH
TBOpUYECKOI akTUBHOCTH. KakoBa MOTHBaLMsl aKTUBHOTO TBOpuYeckoro moucka? Yro
noOyXaaeT K aKTHBHOCTH B TBOopuecTBe? MHoroo0Opasue cBsi3ei, norpeOHOCTEd U
HMHTEPECOB B COYCTAHUU C HCIOBTOPUMBIM CO3HAHUEM U 0COOEHHOCTAMU Ka)K}lOfI JIMYHOCTHU
00yCIIOBIIMBAIOT MEXaHM3M MOTHBALMM aKTHBHOCTH dejoBeka. Ocoboe MecTo 37ech
3aHUMAIOT [I03HABaTeJbHbIE NOTPEOHOCTHM W MHTEpPeChl. B KauecTBe eCTeCTBEHHBIX
CTUMYJIOB TIIO3HAHUA U TBOp‘IeCKOﬁ AKTUBHOCTU BBICTYHNACT CTPEMIICHUE YCIOBEKA K
CaMOYTBEPKICHUIO OTHOCUTEIBHO:

- COOCTBEHHO MPHPOIBI IyTEeM NPOHUKHOBCHHS B €€ TalHBI (OTKPBITHE 3aKOHOB,
n300peTeHne MallliH, CHCTEM, TIPOTPaMM H T.II.);

- IpYTUX JoJed, HAXOAAIIMXCS B OOIIecTBE, COOOIIECTBE W PadOTAOIIUX B OJHOM
HAYYHOM WJIM TEXHHYSCKOM HAlpaBIICHUH, PAOOTHUKOB OJHOH mpodeccnn (y4eHBIX,
KOHCTPYKTOPOB, IPOTPAMMHUCTOB | T.1I.);

- CBOMX CaMOOIICHOK, CBOEI'0 BHYTPEHHEI'0 CTPEMJICHHs K Pa3BUTHIO CIIOCOOHOCTEH U
PELICHUIO HOBBIX, O0JIee CIIOKHBIX 3a/1ay.

STO, MOKHO CKa3aThb, MOTI/IBaHI/IOHHI:Jﬁ MEXaHHU3M TMO3HaHuA W TBOPYCCTBA,
3aKJIFOUEHHBIH B CAMOM YeJIOBEKe KakK OOLIECTBEHHOM cylecTBe. Eciu ke 3TOT MeXaHu3M
HE Cpa6aTBIBaCT, €CJIN YCIIOBEK MACCUBCH, TO NPUYHHBI CJICAYECT UCKATh B TCX YCJIOBUMAX, B
KOTOpBIX OH XHUBET U TpyauTcs. HyXHO co3naTe MOTHBUPYIOIIME YCIOBUS, a Ul 3TOTO
HEoOX0ZMMO 3HaTh 4YepThl, KayecTBa W CBOWCTBA KaXKIOH JMYHOCTH. Bce cTopoHBI
MOTHBAIMK (OIpEeIeHNe PO B KOMaHJE, CJIO0XKHOCTH 3ajiad, KapbepHOH JIECTHHMIBI,
METOJIOB OOYyYeHHs, MEp MaTepHalbHOTO M HEMaTepPHAJIbHOTO ITOOIIPEHUs) JOJDKHBI
0a3MpoBaThCs Ha UCCIIEIOBAHUN JIMYHOCTHBIX XapaKTEepUCTUK. Takoe HcciieloBaHHe MOXKET
OBITH OCYIIECTBIEHO KaK CHEIHaINCTaMU C MCHOIBb30BAHUEM PA3IMYHBIX OIMPOCHUKOB, TaK
Y HETIOCPEICTBEHHO MEHE/PKEpaMH B IpoIiecce padoThl ¢ KOMaH 0.

s m3ydeHWs  TUYHOCTHBIX  XapaKTEePHUCTHK  IPOTPAaMMHCTOB  pa3paboTaHBI
CIICOHUAJIBHBIC OIIPOCHHUKU. OCHOBBIBasICH Ha TCOPUHN TICUXOJIOTUYECCKHUX THIIOB Kapna
FyCTaBa }OHFa, T.€. HA BBIJACIICHNU KOHICHTPUPOBAHHO BBIPAKCHHBIX U JICTKO Y3HABACMBIX
tumnoB auaHoctr, Katpun bpurrc u M3abens Maiiepc-bpurrc pa3paboranu kiaccudukatop
THTIA JIMYHOCTH, KOTOPBIH KPaTKO Ha3bIBaeTcs Tonosorueit Maitepc-bpurrc (TMB) [9].

Bce JIMUHOCTHBIE TPENIOYTEHUSI YEJIOBEKAa XapaKTePH3YIOTCS IO YETBHIPEM IIKalaM.
Kaxnast mkana npeacTaBisieT NMPOTHUBOIOJIOXKHBIE NpEANoYTeHHs. B pa3Hble MOMEHTEHI
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YEJIOBEK MOXKET CKJIOHATHCS K JIIOOOMY IOJIIOCY KaXKIOHW M3 YeThIpeX IIKall, XOTS CKIOHEH
BBIOMpaTh TO, 4TO Oojiee MNpPUBBIYHO. UTOOBI BBISBUTH MPEIIOYTCHUS HEOOXO0IMMO
3aIOJIHUTH THUMOJIOrHYeckuit onpocHuk Maitepc-bpurrc (MBTI). C nomomipio onpocHuka
MOXHO OTNpPENENUTh HAKIOHHOCTU M TEHJCHLUH MOBEACHHs JMYHOCTH Boobmie. [Ipu sTom
IOpY HAJIMYUM Yy 4YeJOBeKa TOW WIM HWHOW HAKIOHHOCTH, OH MOXET pa3BUBaTh
MPOTHUBOMONOXKHBIE CBOMCTBA. MHTpPOBEPT MOXKET pa3BHBaTh XapaKTEPHBIE UYEPTHI
9KCTpaBepTa, CCHCOPHBIM — HWHTYWTHBHOTO, MBICIUTEIbHBIH —  YyBCTBEHHOTO,
BOCTIPHHUAMAIOIINH — permatomiero. M1 Hao6oporT.

[IpoBeneHHBIE [1Ba KPYIHBIX HCCIECNOBAHUS CPEOM MPOTPAMMHCTOB ITO3BOJIMIN
MOJYYHTH OONBINYI0 W MHTEPECHYIO HH(MOPMAIHIO O XapaKTePHBIX YepTax pa3paboTUMKOB
I10. Ucnonp3oBanne onpocankoB MBTI mo3Bossier rimy6ske paccMOTpeTh TNYHBIE KauecTBa
MPOTPAaMMHUCTOB U OIPENEIUTh MEPOIPHUSTHS 110 HOBBIMICHHIO 3P ()EKTHBHOCTH UX TPYIa.

Ha ocHOBe 3HaHMs THUNOB JMYHOCTH MOXKHO pa3paboTaTh pEKOMEHIAUU O BBIOOpE
cepsl IeSTEILHOCTH B MOPSIIKE MPOPEeCcCHOHATBHOW OpUEHTAINH.

HccnenoBaHus MO3BOJIMIIM BBIACIWTH YETHIPE THUMA JIMYHOCTH, KOTOpBIE Hambolee
CKJIOHHBI K paboTe, CBSI3aHHON ¢ IPOrPaMMHUPOBaHHEM:

® UHTYUTUBHO-JIOTUYECKUI JKCTPAaBepT — «BIEpE] CMOTPSAIIMI» HMITYJIbCUBHBII
CTparer, CKJIIOHHbIH K CHHTE3Y;

® JIOTHKO-WHTYWTHBHBIH HHTPOBEPT — CHJIBHBIM JIOTUCT, MMEIOIIUH aHaTUTHICCKUNA
XapakTep MBIIUICHHS, CTPEMJICHHE K BBISIBIICHUIO CHCTEMOOOPa3yomuX (hakTopoB;

® HTYUTUBHO-JIOTUYECKUH HHTPOBEPT - KPHUTUK, CTpaTer, TEeHepaTop HOBBIX
aJIrOPUTMOB, 3HATOK JUHAMHYECKHUX CTPYKTYD;

® JIOTUKO-UHTYUTUBHBIA 3KCTpaBepT — AaKTHBHBIM HHHULMATOp, WH300peTarens U
palMOHAIM3aToP.

XapaKkTepUCTUKU THUIIOB JMYHOCTH MOTYT OBITh HCIIOJH30BaHbI sl (HOPMHUPOBAHUS
KOMaH/I 1 1o100pa poJicii B KOMaHIaX JJIs KaKI0H JINYHOCTH.

Ecte u gapyrue TecThl, MO3BONSIONIHE (OPMHUPOBATH KOMAHABI C OIpEACICHHEM
MICUXOJIOTHUECKUX poJied B KomaHzmax. Hawmbosjee TpaguIIMOHHBIM TECTOM SIBIISIETCS
MuHHECOTCKH CTaHNAPTHBIA MHOTO(AKTOPHBIA METOJ HccienoBanus tuaHocTn — CMUJT
(Minnesota Multiphasic Personalite Inventory — MMPI) [10].

B cooTBeTCTBHM € 3TUM TECTOM BBLAEISIOTCS CIEAYIOIINE KIIOUEBBIE PO B IPOEKTE:

o «TIpefceaTelby - OMPeNeNsieT MyTh K IeNH, BBIACISACT CHIBHBIC U CIIa0ble CTOPOHBI
KOMaH Ibl, 00eclieynBaeT MaKCHUMAalIbHOE HUCITOIH30BAHKME KaXKI0r0 YjacHa KOMAaH/IbI;

® KAPXUTEKTOP» - OMpeaessieT NpoOIeMbl W HMX BO3MOXHBIC peleHus, o(GopMmiseT
JIEHUCTBUS KOMaH/IbI;

® (TEHEepaTop WIeh»- TpejJiaraeT HOBBIE WJEH, CTPATETHH, TOXOJbl PEIICHHs
po6IIeMsl;

® (KPUTHK» - CKENTHK, OIICHUBAET MPOOJIEMbI C MParMaTUUeCKON TOYKU 3PEHHs, BHISBISET
HEJIOCTATKH, U3bsIHBI, HEJOICNIKA ¥ YPABHOBEIIIMBAET ONTUMHU3M T'€HEpaTopa UieH.

® HCIIOJHUTENb» - TPOrpaMMHUCT, He OONajaroumMid IIHPOTOH Kpyrozopa H
3aHUMAIOLIUIICS HENOCPECTBEHHO HAaNKUCaHUEM KOJa;
® (3aBepLIAIOIIUI» - WrpaeT AOMUHHMPYIOUIYI0 pOJIb Ha 3aBEPLIAIOIIUX CTaJusIX

pa3pabOTKH U MOICPKUBACT B KOMaH/Ie HACTOHYHBOCTD B JIOCTHXXCHUU IICIIH;

® (IUIUIOMAT) - MOAHMMAET CHUJYy JlyXa B KOMaHJIE, OKa3bIBaeT MOMOIIb yYaCTHHKaM
MpoeKTa, paboTaeT Ha YIydIlIeHHe OTHOIIEHUH B KOMaHJIE;

® (OpraHU3aTOp» - BBIABISET M COOOIIAeT JaHHBIE O HOBBIX HAESX, pa3paboTKax M
pecypcax, UMECT CBA3HU B OpFaHI/ISaHI/II/I, qTO IIoMoract nonyanb HGOGXO)II/IMI)IG pecypcm
IJIS1 KOMaH/IbI.

CTOI/IT JIM 3aHUMATHCA JIMYHOCTHBIM ITIOAXOJIO0OM. HpOFpaMMI/ICT KaK JIMYHOCTb HMCCT
CBOM HHTEJUIEKT, TeMIIEpaMEeHT, CrocoOHOCTH. EcTecTBEHHO, KaXIblii 00iamaeT CBOEH
IMOJIC3HOCTRIO 11 KOMaH/IbI.
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IIporpaMMucTsl B OOJBIIMHCTBE CBOEM Oosiee 0Opa3oBaHHBI BO BCEX CTpaHax IO
CPaBHEHHIO ¢ APYruMHU chepamu 3aHaTocTH. OTOOP B BhICLIME ydYeOHBIC 3aBEACHHS Ha
oTAeNeHHsS WHPOPMALUOHHBIX TEXHOJIOTHH OCYIIECTBISCTCS, KaK MPABUIIO, C BBHICOKOM
MIKOJIBHOW TOATOTOBKOW (NMpEeMMYIIECTBEHHO OTAWMYHUKH). OnHako, Ha obmeM ¢oHe
BBICOKOOOpa30BaHHBIX  pa3paboTunkoB [1O  MOXHO  BBIACTUTH  BBLAAIOLIMXCS
npodeccuoHanoB, MpodEeCcCHOHANIOB CEPEAHAKOB M IIOCPEICTBEHHBIX CIICLUAIUCTOB.
I[lpy 5TOM pasHUIY MEXAYy OTHCIBHBIMH  pPa3paboTYUKaAMH-TIPOrPAMMHCTAMHU
MOJMETHIIN NaBHO. B omuHoMm m3 uccnenosanuii Cakman (Sackman), Dpukcorn (Erikson)
u Ipaar (Grant) w3Mepsuii TPOU3BOAMTENBHOCTH TpyHa B TPYIIE OMBITHBIX
IPOTPaMMHUCTOB. BHYTpH OIHON JNHUIIL 3TOW TPYHIIEI COOTHOIIECHHE MEXKAY TYYLINMU H
XYALIMMH pe3yjibTaTaMH COCTaBWIO IpuMepHO 10:1 Mo mpoM3BOAMTENBEHOCTH Tpyna M
5:1 mo ckopocTH pabOTHl MporpamMm u Tpedyemoil i HUX maMsaTH. Bpems oTiamku
OHOW W TOil K& MPOrpaMMbl Pa3IHMYHBIMH Pa3pabOTYMKAMU MOXET OTiaH4atrhes 10 20
pa3. CpaBHEHHs BBIMOJHSIUCH B TPYIMIE MPOTPAMMECTOB, HMEBIIUX HE MeHee 7 JeT
ombITa npodeccrnoHansHoi padboThl. JlecaTHKpaTHOE paszianyune B IPOU3BOAUTEIHHOCTH,
Kak (axT, ObUIO 3aTeM MHOTOKpAaTHO IMOATBEpkIeHO. lcclieoBareian CYUTAIOT, YTO
Jaxe B HEM HUCTUHHAsA pasHuna B MMPOU3BOAUTCIBHOCTH MPAaKTUKYIOIHUX
NPOTPaMMUCTOB 3aHWKEHA. DTH JaHHBIC CBUACTENBCTBYIOT O TOM, YTO HCCIICJOBaHHE
JUYHOCTHBIX  XapaKTEPUCTHK  IPOTPaMMUCTOB s Oojee  OOOCHOBAaHHOTO
(hopMHPOBaHU KOMaH ¥ YIPABICHUS HMH SKOHOMHYECKH ONpPaBaaHO.
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EMOTIONAL INTELLIGENCE AS A FACTOR INFLUENCING
EMPLOYEES’ MOTIVATION
Nosova A.E. (Russian Federation) Email: Nosova435@scientifictext.ru

Nosova Alina Evgenevna — Student,
DEPARTMENT OF LABOR ECONOMICS AND HUMAN RESOURCES MANAGEMENT,
INSTITUTE OF ECONOMICS AND FINANCE
RUSSIAN UNIVERSITY OF TRANSPORT (MIIT), MOSCOW

Abstract: the article considers the issue of increasing staff motivation through the
development of emotional intelligence of each employee and the collective as a whole.
Employees’ motivation is the main method to increase the labor productivity and
profitability of the institution, and it also affects the increase in such indicators as
loyalty and involvement whose high-level leads to the fact that employees work with the
greatest dedication and reach new heights in their careers, and in key indicators of the
enterprise itself.

Keywords: emotional intelligence, motivation, employees, human resource management,
increase in labor productivity, efficiency.

BMOHHOHAﬂﬁHLIﬁ HUHTEJUIEKT KAK ®AKTOP,
BJIMAIOINNN HA MOTUBAIIUIO ITEPCOHAJIA
Hocosa A.E. (Poccuiickas ®enepanus)

Hocosa Anuna Eszenveena — cmyoenm,
Kageopa IKOHOMUKU MpyOd U YRPAGILeHUs. 4ell08EYeCKUMU PECYPCaMU,
Hncmumym sKoHOMUKY U (PUHAHCO8
Poccuiickuii ynusepcumem mpancnopma (MUHUT), 2. Mockea

Annomayusn: 6 cmamve paccMAmMpUEAemcs 60ONPOC NOBbIUEHUS MOMUSAYUU NePCOHANA
nymem pazeumusi IMOYUOHAILHO20 UHMEIEKMA V KAdcO020 COMPYOHUKA U KOLIEKMUBA 8
yenom.  Momuseayusi — nepconana  AGIAEMCS  OCHOBHBIM — CHOCODOM — NOGbIUEHUs.
NPOU3600UMENLHOCTIU MPYOd U RPUOBLILHOCTU YUPECOHUs], A MAKICE BIUAEM HA NOGbIUEHUE
MAKUX ROKA3amenell Kax JOsIbHOCMb U BOGNIEUEHHOCHIb, BbICOKULL YPOBEHb KOMOPBIX NPUBOOSIM
K moMy, Ymo COmMpPYOHUKU MPYOSImMCcs ¢ HAubobliel camoomoadel u O0OCMU2aiom HOBbIX
BbICOM 8 CBOEIL KAPbEPE U 8 KIIOUEBIX NOKAZAMEINSAX CAMO20 NPEONPUSIMUSL.

Knwuesvle cnoea: >mMoyuoHANIbHbIL UHMELIEKN, MOMUSAYUS, NEPCOHAT, YNPAGIEHUE
YeN0GeUECKUMU PECYPCAMU, NOBbIULEHIE NPOU3E00UMENbHOCU, I(PHEKMUBHOCD.

B coBpeMEHHBIX yCIOBHAX PAa3BUTHS MEKAYHAPOIHOTO PHIHKA, BAXXHEHIIUM (haKTOpOM
HOJJIep)KaHKUsl CTaOMIIBHOCTH SKOHOMHUKHM CTPaHBl SBISIETCSI €€ KOHKYPEHTOCIIOCOOHOCTD.
MHOTUM OpraHu3anusM, JJIsl BEIXOAa Ha 3apyOeKHBIH PBIHOK U YAEpXKaHUs JIMIUPYIOMINX
MO3WIMHA Ha BHYTPEHHEM pBIHKE, HE00X0AMMO c(OpMHPOBATh TaKyl CTPATErHio
HOPENPHUATHS, IPH KOTOPOH MHOTHE OPTaHM3alHU CMOTYT YCIIEIIHO ()YHKIIMOHHPOBATH B
KECTKHX YCIOBUSIX MHPOBOH KOHKYPEHIMH W OBICTPO pearnpoBaTh Ha HM3MEHEHHUS BO
BHelHel cpeze. [loMuMo 3TUX ycllOBUH, nepes NPEeAIpUITUIMUA CTOUT HE MEHEE Ba)KHas
3aa4a — JOCTHYh MaKCHMAaJbHOW MPOW3BOAMTENBHOCTH TPYAAa M YBEIWYHUTH NPHOBIIH
KOMITaHUU. DTO OJHHU W3 CaMBIX IJIABHBIX IOKazaTesleH, ompenelsomux 3(h(eKTHBHOCTh
paboTHI MPEANPHUATHH TPAHCIIOPTHOM OTPACIIN U HE TOJIBKO.

[TocraBneHHble 11€1M BO3MOXKHO JJOCTHYb, I'PAaMOTHO BHIOPAB CTPATETHIO YIPABICHHS
YeJIOBEUECKHMHU pecypcaMi. B ocHOBe Moel HccieloBaTelbcKOi paboThl JISXKUT BOIIPOC,
KOTOPBI 3aTparuBaeT SMOLUOHANBHBIA HMHTEIEKT MEpCOHAaNa, Kak OAHY U3 COCTAaBHBIX
yacTell MOTHBAllMM COTPYAHUKOB Ha NPEANPUSTHH, C TOYKHM 3peHus ¢axkropa ee
noBbIIeHNA._O()(HEKTUBHOCTh NaHHOW CTPATErMy BO3MOJKHA JIMIIb ITyTE€M HCIIOIb30BaHMS
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WHHOBAI[MOHHBIX MEXaHM3MOB WM MOJENCH MOoTHBanuu mnepcoHana. OHH CIIOCOOCTBYIOT
Ooiyiee aKTHMBHOMY BOBJICUCHHIO IIEPCOHANAa B PabOTy, CTHUMYIUPYIOT K MOBBIIICHHIO
KBanuQUKaui 1 MoOyKIAI0T B COTPYAHUKAX JKEJIAHUE OBITh PO(ECcCHOHATIAMH BO MHOTHX
001acTsAX, BBIXOS 32 PAMKH CBOUX O0SI3aHHOCTEH.

OmHuM U3 0a30BBIX IPAWBEPOB IMOIMOHATBFHOTO UHTEJUICKTA HAPSIAY C OCO3HAHHOCTbIO,
CaMOOIIGHKOW ¥ aJaNTHBHOCTHIO SBIIETCS MOTHBAIMA. JTO, MPEXIE BCETr0, TOTOBHOCTH
WATH BIIEpEN, BRIXOIUTH U3 30HBI KOM(OPTa, MAaAaTh U BCTaBaTh MHOTO pa3. M Kaxkasiit pa3
PYKOBOJCTBOBATHCS CBOUM MUCTHHHBIM JKEJIAHUEM.

Jnst Tiry0OKOTO M3ydeHHsT MOTHBAIMOHHOW (YHKIIUH, CJICIyeT MpOaHaIM3UpOBaTh
HETIOCPEJACTBEHHO CaM 3KOHOMHUYECKUU TEPMHUH «MOTHBALIUS», B OCHOBE KOTOPOTO JICKHUT
CJIOBO «MOTHUB». MOTHB — 3TO MOOyAUTENbHAS IPHYNHA, ITOBOJ K KAKOMY-JIN0O EHCTBHIO.
I[MoOymuTh K JEATENBHOCTH MOXKHO, BCEJIMB WJCI0, 3HAHUSA, ONPEACIHB pa3sMmep
BO3HArpaJIeHUs, COTMOCTABUB €ro C PE3YJbTaTOM JAEATEIbHOCTH, @ MOXHO MOJOWUTH K
3TOMY BOIPOCY CO CTOPOHBI COIMAIBHO-TIICUXOJIOTHUCCKUX MOTPEOHOCTEeH dYelnoBeKa W
chOopMHUpPOBATh CHCTEMY IIEHHOCTCH, B 3aBHCHUMOCTH OT WCTHHHBIX JKCIAHWHA U
BO3MOXXHOCTEl 4YelioBeKa, M B JalbHEHIIEeM HANpaBUTh WX Ha YIOBIETBOPEHUE
MOTPEOHOCTEH CaMOro MPEATPUATHS.

Jis  ycmemrHoro BEHITIONHEHWS pPa0OTBI HEManoe 3HAYCHHE HWMEET CIIOCOOHOCTh
COTpYIHUKA TMpPaBWIbHO BBICTPAaWBaTh U pPa3BUBATh MEKIMYHOCTHBIE OTHOILEHHUS B
colnyMe, B3aUMOJICHCTBOBATh C KOJUIETaMH, paboTaTh B KOJIICKTHBE, MPABHILHO O0OIMIATHCS
C MapTHEpaMH, COCIY>KUBLIAMU U KJIMEHTAaMU KOMIIAHUHM, 1 UMEHHO 3TU HAaBBIKU U Ka4eCTBa
HanpsMYIO 3aBUCSIT OT SMOLMOHAIBHOIO HHTEIJIEKTA KaXI0T0 U3 Hac.

Tak 4TO € Takoe SMOIMOHATLHBIA HHTEIJIEKT?

OmornmoHanbHbIA HHTENEKT (EQ) [1] — yMeHue onpeaensts, UCHOIb30BaTh, IOHUMATh
U YIOPaBJIATH COOCTBCHHBIMH SMOIMSIMHU B MOJOXHTCIBHOM KJIIOUE, HAMPUMEpP, YTOOBI
CHMMAaTh CTpecC, IMPEOJ0JieBaTh TPYAHOCTH W pa3pskaTh KOHQIUKTHL Tarke 3Ta
CMOCOOHOCTH TIO3BOJISIET PACMO3HABATH AMOIIMOHATILHOE COCTOSIHUE IPYTUX JIFOJIEH.

DOMOIMOHATIBHBIN HHTEIUIEKT OOBIYHO COCTOUT U3 IISITH COCTABJISFOLIHX:

¢ Camono3Hanue. Bl mpu3HaéTe cOOCTBEHHBIC IMOINH U MIOHUMaeTe, KaK OHU BIUSIOT
Ha Ballld MBICTIH W TOBEJCHUE. BBl 3HaeTe CBOM CHIIBHBIC W CIIa0ble CTOPOHBI, y Bac €CTh
YBEPEHHOCTH B COOCTBCHHBIX CHJIAX.

e CaMOKOHTpOJIb. BBl yMmeeTre KOHTPOJIMPOBAaTH MMITYJILCUBHBIE YYBCTBA, YNPAaBIATh
CBOHMIMH SMOIMSIMH B OTHOIICHUSX, OpaTh Ha ce0sl HHUIIMATHBY, CICIOBATh 00s3aTEIECTBAM
U aJJalITHPOBATHCS K U3MEHSIOMIAMCS 00CTOSTEIbCTBAM.

e DMmatus. Bel 3Haere, kak pa3BUBaTh U MOJJEPKUBATH XOPOIINE OTHOIICHUS, JIETKO
001aThCs1, BIOXHOBIISITh U HATIPABIIATH APYTUX JIIOJEH.

e MortuBanus. Bel npeicrasiisieTe CBOK LENb U YETKO OCO3HAETE KaXKIbIM CIIENYIOLIUI
hiar Ha IIyT4 K CBOE€H MedTe.

e ConanibHbIe HaBBIKW. BBl MOXeTe MOHWUMAaTh 3MOIMH, MOTPEOHOCTH U TPOOJIEMBI
JIPYTUX JFOJIeH, pacro3HaBaTh HEeBepOaJbHBIC CHUTHANBI, KOM(DOPTHO YYBCTBOBATH ceOs B
oOIIecTBe, ONpeNeNsITh CTaTyC 4YeNOBeKa B TPYIIE WIA OpPTaHU3allNH, pa3peliaTh
KOH(IIUKTHI BHYTPH KOMaH/IBI.

OMOUMOHATIbHBIA UHTEIJIEKT BIMSET Ha:

o [IponykTBHOCT, Ha paboTe. OMOIMOHANBHBI HMHTEIJICKT IIOMOXET BaM
COPUCHTUPOBATHCS B CIOXHBIX COIIMATBHBIX CBA3SX HAa pabovyeM MeCTe, CTaTh JUACPOM U
MOTHBHPOBATh JAPYTUX, TMpPEyclneTh B Kapbepe. MHOTHE KOMIIAHWU OIICHUBAIOT
OMOIMOHATLHBIN WHTEIJIEKT KaHAUIATOB HA cOOECEeJOBAaHNH, CUNTAs €r0 He MEHEee BaXKHOM
XapaKTEPUCTUKOM, YeM MPOoQPeCcCHOHATbHBIE KOMIIETCHIINH.

o dusnveckoe 310poBhe. ECTU BB HE B COCTOSIHUM YIPAaBIATH CBOUMH SMOIMSIMH,
BBI, BEPOATHO, HE YMEEeTe KOHTPOJIUPOBATh CTPECcC. DTO MOXKET MPHUBECTH K CEPHEIHBIM
npobieMaM CcO 370pOBbeM. HEKOHTpONHMpPYEMBIii CTpEcC MOBBIIIACT JABICHUE,
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MOJIABJISIET UMMYHHYIO CHCTEMY, HOBBIIIAET PUCK CEPJCYHOr0 MPHUCTYIA, CIIOCOOCTBYET
OecIIoInIo U YCKOPSIET CTapeHHUE.

e [Icuxuueckoe cocrosHue, HekoHTposmpyeMble OMOLMM ¥ CTPECC BIMSIOT HA
MICUXWYECKOE 3/10pOBbE, UTO JIENAeT HAC YSI3BUMBIMH IIEpej TPEBOTOH U aenpeccueit. Eciu
Bbl HE YIpaBisieTe COOCTBEHHBIMH SMOLMSAMHU, BBl HE CMOXETE BBICTPOMTH IPOYHBIE
OTHOIIEHHA. B ntore mpuaér 4yBcTBO OAMHOYECTBA U H3OJISAIIHN.

e OrHomenus. [IonuMass u  ympaBisist COOCTBEHHBIMH SMOLMSMH, BBl HAy4HUTECh
BBIpAXaTh CBOE OTHOIIEHHE K OJIM3KHWM, OLIYIIATh OKPYXKAIOIUX. ODTO MO3BONHT Ooiee
3¢ (eKTHBHO 00IATHCS U HaJIA)KUBATh JOBEPHUTEIbHBIC OTHOIICHHS.

EQ u cTpeccsl Ha padoTe

CoBpeMEHHBI PUTM JKU3HH M PabOTHI OYEHb OBICTPHIH, YCIOBUS IOCTOSIHHO MEHSIOTC,
YPOBEHb OTBETCTBEHHOCTH TIOCTOSIHHO PACTET, ¥ KOJIMYECTBO CTPECcca yBEIMYUBACTCS U30 JTHS B
JieHb. 13-3a mepeHanpspkeHus TICHXUKY Y 4eIoBeKa MOTYT Pa3BUTHCS TPEBOXKHBIE COCTOSHUS,
HEYBEPEHHOCTh B CBOMX JICHCTBUSIX, a TAKXKE UCTIOPTUTHCS OTHOILEHHS ¢ OKpYy»katormmu. Korna
YCJIOBCK OXBA4YCH HCTATUBHBIMH SMOLIMAMU M HEC MOXKCT O6’I)CKTI/IBHO OLCHUTH CBOM YYBCTBA,
JKETIaHHs ¥ BO3MOKHOCTH, Pa3pyIIUTEIbHbIH 3 dekT obecrnedeH Bo BceM. DTO HEBBIIOITHCHHBIH
B CPOK IPOEKT, 3TO BBIOOP HE TOTO JIETIOBOIO MAPTHEPA, 3TO MPHHSITHE HEBEPHOTO PEIICHUSI, 3TO
KOH(IMKTBI C KOJUIETaMH, M, KaK CIJIEJCTBHE, OTPUIATENbHBIC OT3BIBBI O pPaboTe 3TOro
COTPYJHUKA U KapbEPHBIC IPOBAJIBL.

CoTtpynHHK ¢ BBICOKHM ypoBHeM EQ He ToibKo criocoOeH k Oonee 0OBEeKTHBHO OIIEHKE
CJIOKHOM CHUTyaluy, HO M oOnagaeT OOJNbIIeH MOTHBaIMEH K JOCTHIKEHHUIO MOCTaBJICHHON
neny. I1o3ToMy OH HOJIOH ONTUMHK3Ma IO OTHOLICHHIO K ce0e W APYTHMM, a 3TO MO3BOJISET
€My JICTKO MPEOoJ0JIEBaTh HCTaTUBHBIC MOMECHTHI, 3¢)¢)CKTI/IBHO peuiaTh ACJOBBIC 3ala4U U B
XOopomieM HaCTPOCHHUHU MMOJHUMATLCA 10 KapbepHOﬁ JICCTHHIIC.

Opnun u3 aBropoB Teopun EQ JI3Bua Kapyso, cuntaer, 4To CiocCOOHOCTh YyBCTBOBATh U
[IPABWIBHO «YMUTATh» SMOLIMOHAIBHBIN HACTPOU OKPY’KAIOIIUX JOLCH MOXKET 3HAUUTEIbHO
MOBIIMATh HA JOCTIDKEHHE XOPOIIMX pEe3yJlbTaToB B Ou3Hece. PykoBoauTenb, KOTOPBIHA
MOXCT MPABUIIbHO UHTCPIPETUPOBATE YEJIOBCUCCKUEC OMOLIMU U YIIPABIATH UMH, o6naﬂaeT
CIIOCOOHOCTBIO BEPHO TIpEJNCKa3bIBaTh, KaK MOBEAYT ceOs COTPYIHHKH B T€X WM WHBIX
CUTYaIMSIX U HALEJUTh UX JESITEJLHOCTD HA )KETaeMbIi Pe3yJIbTaT.

Ipumepwpi:

e B sKcriepuMeHTe TONIAaHACKHX IICHXOJOTOB CTYIICHTBI, KOTOpPBIE OBUTH B XOPOIIEM
PAacIONOXKeHUN TyXa, IIPOSIBIIIN ceOs JIydIlle IIPU BBHIIOJIHEHN U 3a/IaHUI HA KPEeaTUBHOCTb, a
Te, KTO IPeOBIBAI B COCTOSIHUM TPYCTH, JIy4Ille CIPaBIUIUCh C UTPaMU HA aHATUTHYECKOE
MBIIIJICHUC.

o ABCTpaﬂHﬁCKHe TMCUXOJIOT'M TAKXKE BBIACHUIIN, YTO JIFOAU B MMOJABJICHHOM HAaCTPOCHUUN
0oJiee BHUMATEJIbHO OTHOCSTCSI K HECOOTBETCTBHSM B HH(OpPMAIIKH.

o [Icuxonorn w3 YHuBepcuteta IOkHoro Yambca (ABCTpamnusi) BbI3BAINM Yy JOJEH
TPYCTh WJIM Becelbe, 3aTeM IONPOCHIM WX HNPUAyMaTbh apryMeHTHI, YTOOBI yOeanuTh
BOOOpaxkaeMoro cobecelHMKa B CBOGH TOYKE 3PEHHMSI Ha CIIOPHYIO NPOOJEeMy. DTOT OIBIT
JIOKa3aJl, 4TO BCErjJa Te, KTO HaXOIWICS B IJIOXOM HACTPOCHHWH, Npeuiaraiu Ooiee
yOenuTenbHble apryMeHTHl. [1o MHEHHMIO aBTOPOB, TPYCTh MOOYXKJaeT Jojeld ObITh Oolee
COCPEIOTOUYCHHBIMHU U OCTOPOXKHBIMHU.

3amaun, KOTOpbIe MOMOKET PelINTh BHepeHne EQ B cucremy MoTHBanuu:

e yIIy4llleHHe KadecTBa W HPOU3BOJUTEILHOCTH TPYJIOBOH IEATEIHHOCTH HA
NPEATNPUATHY,

® [IOBBIIIEHUE TBOPUYECKOTO TPYyZa Y COTPYIHUKOB;

® yBEIIMUYCHUE 3aMHTEPECOBAHHOCTH PAOOTHHUKOB B TPY/IE;

e yIIydIIIeHHEe OTHOIICHUI MeX Ty paOOTHUKAMH U PYKOBOANUTEIIEM;

ey KaKk CJEACTBHE, YBENIMYCHHE TPHOBUIM TNPEJUPHUIATHS W TIOBBIILICHHE
KOHKYPEHTOCHOCOOHOCTH.
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B kayecTBe OCHOBHBIX MHCTPYMEHTOB 37€Ch BBICTYNAKOT:

e [IpoBeneHre COUMAIBHO-TICUXOJOTUYECKUX HCcienoBaHuil Ha mnpeanpusitun. C
MOMOIIBI0  MOJYYCHHBIX  PE3YNbTATOB, MOXHO BO3JICHCTBOBaTh Ha PaOOTHUKOB
HETOCPEACTBEHHBIM 00pa3oM.

o [IpoBeneHre pa3IMyHOrO PoJia KOMAaHI000Pa3yIIUX MEPONPUSTHI sl BHISIBICHUS
JHepa B KOJUIEKTHBE M HaJaKUBAHIS OOIIIX KOMMYHHKAIINH TSI JabHEHIIeH ciaakeHHOH
paboTsI.

o VlHOUBHUIya bHBIN IMOIXOA K MOTHBAIIMA COTPYAHHKOB, C YYE€TOM HX TICHXO-
(hM3NOTOTHYECKUX OCOOSHHOCTEH.

e ['ymMaHM3ammsa Tpyna. JTO IBET W MYy3bIKa B KaOWHETax, MPUCYTCTBHE TBOPUYECTBA B
TPYAOBOW AEATEINHHOCTH H TaK Jajee.

MorTuBanus TEpCcOHana SBISCTCS HE TOJBKO OCHOBHBIM CIIOCOOOM TOBBIIICHUS
MPOU3BOUTEIBHOCTH TPyJAa U NPHUOBUIBHOCTH YYPEXKICHHS, a TAKKE OMOJHUTEIHHBIM
METOJOM IIOBBIIICHHS TaKUX IIOKa3aTejeld Kak JOSJILHOCTh M BOBJIEUEHHOCTH, YTO B
OyayiieM IpUBEAET K TOMY, YTO COTPYJHHKH HE TOJNBKO OYAYT TPYIUTHCSA C HauOONbIICH
caMooTAaueld, HO U OyayT JIMYHO 3aMHTEPECOBAHBI B YCIEXE WX POJHOTO MPENNpHsITHS,
BeIb Ha CKOJIBKO BBHIPACTET OJIAaTOCOCTOSIHHE KOMITAHWH, Ha CTOJNBKO JK€ IMOBBICATCS U HX
JYHBIE (PMHAHCOBEIC U MPO(eCcCHOHAIBEHBIC BO3MOKHOCTH.
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Abstract: in studying the effect of triple therapy with omeprazole, amoxicillin, furazolidone
found that, these drugs increase the processes of anaerobic glycolysis, indicating a
worsening microcirculatory disorders in the mucosal tissue of the stomach. As a result of
the effect of accelerating the rate of lipid peroxidation. In terms of correction of the broken
process of anaerobic glycolysis and lipid peroxidation appropriate to use triple therapy with
omeprazole, amoxicillin, tetracycline in the treatment of peptic ulcer.

Keywords: experimental ulcer, lipid peroxidation, anaerobic glycolysis, treatment.

BJINSTHUE TPEXKOMITOHEHTHBIX CXEM TEPAIIMY BTOPOM
JIMHUU HA COCTOSHUE OKUCJIUTEJBHOI'O CTPECCA
N AHADPOBHOTI'O I''IUKOJIN3A B CJIM3UCTOM KEJYJIKA
ITPU JJEYEHUU SKCITEPUMEHTAJILHOM SI3BbI
CangoBa IH.A.l, IIynaroBa H.I/I.Z, Skyo6oB A.B.3, AOepaeBa IH.IH.4,
Sky6oB AA° (Pecny0siuka Y30eKuCTaH)

YCauoosa Llaxnosa Apunosua — kandudam MeOUYUHCKUX HAYK, CRAPULUIL IPEROOAameib;
2[Tynamosa Hapeuza Hxcanosia - 00kmop MeOUyUHCKUX HAYK, ACCUCTENNT,
3}7Ky606 Ab60ysicanon Baxabosuu — 00kmop MeOuyuHckux Hayxk, npogpeccop, 3asedyouuil Kagheopoil,
Kageopa knunuueckol hapmakono2ul;
4d6epaesa Lllaxzoda LLlyxpam xusu — cmydenm,

Jeuebnwlil haxyrbmem,

S dky6oe ABOyarcamon A6Oyaicanonosuy — 3asedyiowuii omoenexuem,
omoeleHue 2acmpodHmeposoul,

1 knunuxa,

Tawkenmexast MeOUYUHCKAsL AKA0eMUsL,

2. Tawxenm, Pecnyonuxa ¥Y30exucman

Anuomauu}l: npu usy4eruu 61usArus mpazZHoﬁ mepanuu ¢ omenpaszoiom, AmMOKCUYUIIUHOM,

@PypazonudoHom YyCmaHo6IeHo, Ymo i NPenapamsl YCunueaiom npoyeccvl aHaspooHo2o
2NUKOIU3A, YMO ceudemenbcmayem o6 ycy2yOneHuu HApYwieHull MUKpOYUPKYIAYUU 8
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CAUBUCMOU mKanu dceryoka. B pezynomame maxozo spghexma yckopsemcs ckopocme
NEPeKUcCHo20  OKUCIeHUst Junudos. B nnane Koppekyuu HAPYWEHHbIX NPOYECCO8
anaspobnoeco enuxonusa u I1OJI yenecoobpasno ucnoavb3osams mMpouHyl0 mepanuio ¢
OMENpa30i0M, AMOKCUYUTITUHOM, MEMPAYUKIUHOM NPU Ie4eHUU SA36EeHHOU OO0e3HU.
Knrwouesvle cnosa: skcnepumenmanvhas A36d, NepOKCUOAYUsL JUNUOOS, AHAIPOOHDLIL
2NIUKOIU3, TeyeHlle.

Hapsimy ¢ riaBeHCTByIOHIEH pONBI0 XETHMKOOAKTepHOH WH(MEKIWH B MATOTCHE3e
S3BO0OPA30BaHMUs ONpEACICHHOEC 3HAYCHHE WMEIOT W3MEHCHHE MUKPOUHUPKYJILIIIHH,
TUIOKCHUS CIM3UCTONH OOOJIOUKM JKEeIyIKa W JIBEHAALATHIIEPCTHOW KHIIKH, B Pe3yJbTare
KOTOPOTO YCHJIMBAETCS TIepoKcHAanus (OCPONUITHAOB KIETOYHBIX M CYOKIETOYHBIX
CTPYKTYpax, YTO B KOHEYHOM HUTOI€ MPUBOAUT K HAPYLICHUIO PE3UCTEHTHOCTH CIM3HCTOMN
000JI09KH TacTpOAyOAEHAIBHOI 30HHI [8, 9]. B HacTosiiee BpeMsi CyIeCTBYIOT €IMHUYHbIE
Hay4HbIE HCCJICJOBAHUs, MTOCBAIICHHbIE N3YUYEHHUIO BIUSHUS CXEM TEpanuM MepBOM JIMHUU
Ha cocTosiHME mepekucHoro okwucienus umuaoB (I10JI) m aHa’poOHOrO INIMKOJIM3A.
JlelicTBre jxe BTOPOH JINHUU TIPAKTUYECKU HE U3Y4EHO, U C 3TOW MO3UIIMHU, 0COOBI HHTEpEC
NPE/ICTABISIET W3y4YCHUE BIMSHHUS AHTHXEJIMKOOAKTEPHO Tepamuu BTOPOW JIMHUM Ha
COCTOSIHUSI OKHCIIATEIFHOTO CTpecca.

Heasro mccjef0BaHus SBIIOCH W3yYCHHE COCTOSHHS OKHCIHTEIBHOTO CTpecca
aHa’pPOOHOTO TJIHMKOJHM3a B CIU3UCTOHN JKEIyAKa IPHU JICYCHHH SKCIIEPHUMEHTAITBHON S3BHI
TPEXKOMITOHEHTHBIMH CXEMaMH BTOPOI JIMHUH.

Matepuanbl u Meroabl. VccnemoBanus mpoBeneHsl Ha 30 OenbIX KppIcax caMmIax
CMeIaHHo momyssiuuu ¢ maccoit Tema 150-190 rp. Mogens 3KcnepUMEHTaIbHOM S3BBI
(B5) monmyuanu mo merony B.A. Beprenkuna B Momubukarmu W.A. JloceBa U coaBT
[5].DKkcriepuMeHTHI BBITIOJIHEHBI B S TpyINax, B KaJI0H rpyme OblIo 10 6 )KUBOTHBIX: 1 -Tp.
MHTAKTHAas; 2-TP. )KUBOTHBIE C 3KCIIEPUMEHTAIBHOH 13BoM; 3-Tp. DA+H20 (6e3 neuenus);
4-tp. DS+omenpazon + AMOKCHITWIIITUH + TETPAINKIINH; 5-
rp.25+omenpazoataMokcuiuInH +  QypasonuaoH. Mcmosis3yeMble HaMH IMPEmapaThl
BBOJWIN NEPOpaibHO B BHUAE BOAHOW cycneH3uu B TeueHue 10 aneil. CxeMbl TpOHHOM
Teparui PeKOMEHOBAHBI YETBEPTHIM MOCKOBCKHM COTJIAIICEHUEM, MPUHATOE X- ChE30M
Hay4YyHOU opraHu3anuu ractposureposioros 5 Mapta 2010 roga [6].

CocTosiHEE TIEPEKUCHOTO OKHCICHUS JIUIHIOB B CIHM3WCTOW KENMyIKa H3ydald IyTeM
oTIpeNeNIeHus coIepkanus MaoHoBoroauansaeruaa (MA) u ckopoctu [TOJI.

Cognepxanne MJIA B Hagocaake CIM3UCTOM CYCIEH3UHM ONPEACNSIM MO0 METOAY
JLU. AuapeeBoit 1 coaBT. [1]. CKOpOCTh WHHUIIMMPOBAHHOTO MEPEKUCHOTO OKHCIEHUS
JUMHAI0B MeMOpaH ONIpeneisyli B MHKPOCOMANBHOW (PakIMM CYCIEH3UH MO METOIY
10.A. Bnagumuposa, A.M. Apuaxosa [2].

CocrosiHMe aHa’pOOHOTO TIIMKOJN3a OLEHUBAIH MO COAEPKAHWIO MOJIOYHOW KHCIIOTHI,
KoTopyto onpezaensum no meroay U.C. bamoxosckoro u coasrt. [3].

Pe3yabTathl 1 uX o0cyxaeHue. Kak mokasanxn nmpoBeJeHHBIE HAMH HCCIEIOBAHMUS,
OpU  DKCIEPUMEHTAIbHOM s13B€ HMHTEHCUBHOCTh mpoueccoB I[IOJI 3HauuTensHO
yBenuuuBaercs  (tabn.). HaOmromamum  cHmwkenme  ckopoctu  I1OJI,  koropoe
COIIPOBOXKAANOCh HAKOMIeHHEM KoHedHoro mnpoaykra — MJA. Copepxxanue MJIA
Bo3pocio Ha 92,5%, HAN®'H 3aBucumoe IIOJI yBenuuuBanocr Ha 121,8%, a
MOJIOYHAsl KUCJIOTa YBEIMYMBaiach B 2,5 pa3a. ¥ )KMBOTHBIX 0€3 JIEUEHUS cOIepKaHHe
mpoaykToB M ckopocTs I[IOJI ocraBammcs mouTm 0e3 M3MEHEHHM, a COJep)KaHHe
MOJIOYHOM KHUCIOTHI YMEHBINAI0Ch HepocToBepHO (>0,05).

Habnromanm mpooKcHIaHTHBIA A(QEeKT Npu TPOHHOH Tepamud C OMENpa30JioM,
aMOKCHUITMIIITHHOM, (ypa3oiaugaoHoM. YBenudeHnue conepxkanus MJIA u ckopoctn HAJI® H
n ackopOar3aBucumoro ITOJI B 3T0il rpymnme ObLIO JOCTOBEPHO BHICOKMM OT IOKAa3aTess
rpynmsl 0e3 jedeHus. B 3Tol rpyrmime J0CTOBEpHO YBEIMYHUBAIOCH COAECPKAaHUE MOJIOTHOMN
KUCJI0ThI Ha 27,9%.
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TpoiiHast Tepamus, cOCTOSIIAs W3 OMENpa3zoia, AMOKCHULWJUIMHA, TETPaLMKINHA,
OKa3bIBajJla aHTUOKCHIAHTHBIN 3(dekr. B aT0il rpynne coxepxanne MJIA nocroBepHO
camkanocb Ha 27,9%, cxopoctb HAJI®'H 3aBucumoro IIOJI cuumxkanocs Ha 27,3%, a
ackop0ar3aBucuMoro Ha 21,5%, ¥ MOJIOYHas KUCIIOTa CHIDKAAch Ha 25,7%.

Tabauya 1. Bruanue cmandapmuubix cxem mepanuu 6mopoti aunuu Ha noxkasamenu I110J1 u na
cooepotcanue MOJIOYHOU KUCTOMbL 8 CIUSUCTNOU MKAHU HCelyOKa

IpoayxTel u ckopocts ITOJI MoJiounas

I'pynnst KHCJI0TAa
JKUBOTHBIX MIA HAJ1®-H Ackopb6aT3aBucH HMOJIL/MT

HMOJIb/MUH/ 3aBHCHMOE Moe Deka
Mr HMOJIb/MHH*MT HMOJIb/MHWH*MT

1.MHTaKTHAs 1,74+0,06 0,64+0,02 0,52+0,04 0,114+0,01
2.94 3,35+0,15 1,42+0,10 1,18+0,10 0,285+0,013
3.95+ H,0 3,12+0,12 1,36+0,06 1,21+0,08 0,269+0,013
4.95+O+A+T 2,25+0,09" 0,99+0,05" 0,95+0,04 6,19+0,29*
5.251+O+A+D 3,92+0,06" 1,78+0,05 1,720,047 2,64+0,19*

TIpumeuanwue: * p<0,05 ot mokazarens rpymnmsl 6e3 nedeHus. O - oMenpaszon, A - aMOKCHIIMILIHH,
T - rerpanukiuH, O - pypa3oaumaoH.

B Hammx nccnenoBaHUAX YCTaHOBJICHO BBIPQKEHHBIH MPOOKCUAAHTHBIN 3P(EKT CXeMbl
C OMEIIPa3ojioM, AaMOKCHIUUIMHOM W (ypasonugoHoM. BepositHo, 3T0 00ycioBieHO
neiicreuem (Qypaszomugona. I1.I. Crapoxyk [7] ¥ coaBT. yCTaHOBWIH, 4TO (Dypa3olumgoH
OKa3bIBae€T MHTHOHMpyIoIIee NeHCTBHE Ha akTHBHOCTH (epmeHTOB AOC, 4TO HEraTUBHO
OTpakaeTcsl Ha YCTPaHEHHN 00pa30BaHUS PEAKTUBHBIX OKCUTCHHBIX PAINKaIIOB.

AHTHOKCHAAHTHBIA 3(QQEKT TPOHHONH Tepamuu OMENpa30joM, AMOKCHUIMIUIMHOM H
TETPALMKINHOM, BHIUMO, OOYCJOBJIEHO WHEPTHOCTHIO KOMIIOHEHTOB 3TOH CXeMbl Ha
MHUKPOLMPKYJSIIIMIO U COOTBETCTBEHHO Ha IIPOLECCHl aHa’dpOOHOro TIJIMKONW3a. JTO
MIPEIIONI0KEHHE MOATBEPKIAET Pe3yIbTaThl HCCIeI0BaHUH psaaa aBTopoB [4.10], koTopsIii
MpY M3YYCHHUU BIIMSHUS TETPAIMKINHA M aMOKCHIMIUIMHA Ha coctosHue 110JI B medenu
YCTaHOBMJI, YTO B TE€PANIEBTHYECKON J03€ 3TH MpenapaThl He BIUSAIOT Ha cofeprkanue M/IA.

BoiBoabl.l. TpoitHas Tepamus ¢ OMeNpas3ojoM, aMOKCHIJUIMHOM, (ypazonngoHOM
YCHJIMBAIOT TIPOIECCH aHAYPOOHOTO TIIMKOJIN3a. B pesynbrate Takoro addexra yckopsieTcst
ckopocts [TOJL.

2. B mmraHe KOppEeKIMH HApYIIEHHBIX MPOIECCOB aHa’poOHoro rimkoim3a u [1OJI
1e7IecO00pPa3HO HCIONIB30BAaTh TPOWHYIO TEPAIUI0O C OMEINpPA30JI0M, AMOKCHIIMIUIMHOM,
TETPALMKINHOM IIPH JICUCHUH S3BEHHOI OOJIe3HHU.
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Abstract: based on longterm experience and analysis of literature data, the authors attempt
to assess the existing methods of treatment of cervical cancer and in the form of discussion,
they tried to express their vision for this issue. This vision does not infringe the established
strategic postulates therapy of this actual problem, which remains unsolved yet fully.
According to the researchers’ opinion, the practical results obtained after the use of
combined radiation therapy of cervical cancer show that this method, along with combined,
is one of the modern methods of treatment of malignant tumors of the cervix. The treatment
of patients with cervical initial stages of cervical cancer should be the application of
various combinations of surgical procedures, radiotherapy, fractionation modes and
methods of radiation in the preoperative and postoperative period. In the case of
preinvasive cervical cancer, hysterectomy with appendages is performed if the tumor is
localized in the cervical canal, combined with salpingitis, fibroid, ovarian tumors, low
differentiated tumors with deep invasion of the glandular structures.

In the case of cervical cancer in the patients of childbearing age with intact ovaries, it is
recommended a hysterectomy without appendages. The strategy for integrated treatment of
cervical cancer Il - IV stages as a backup method, it is recommended to use
autohemotherapy to improve immediate and longterm results of the base treatment, to
increase the effectiveness of polichemotherapy and reduce its toxicity. It improves quality of
life and survival of patients.

Keywords: cervical cancer, treatment methos, practical results.

HEKOTOPBIE COBPEMEHHBIE TEHAEHIIUU JIEYEHUSA PAKA
IEVMKA MATKH (OB30P JIUTEPATYPBI)
Hlepuena A.FO. (Poccuiickas ®enepanus)

Lllepuesa Anvbuna IOpvesna — cmyoenm,
JleuebHblll haxyibmen,
Cegepo-Ocemunckasn 20cy0apcmeeHHas MeOUuyuHcKas akademus, 2. Biaouxasxas

Annomayus: ucxoos u3 MHO20JEMHE20 ONbIMA pabomvl U AHAIUZA TUMEPAMYPHbIX
ceedenull, asmopamu 0elaemcs HONbIMKA 0amb OYEHKY CYUJeCmeyIouum Ha Ce20OHIUHUL
OeHb Memooam JeyeHus paka weluKu Mamxku u 8 popme OUCKYCCUU 8bIPA3UMb K HUM C80€
BUOEHUEe 6ONPOCA, KOMOPOe, OO0HAKO, He YWeMisiem YCMOSGUIUECs CMpame2uyeckie
nocmynamel mepanuu dmou, ewe He 00 KOHYA PEUeHHOU axmyaivbHol npobremvl. I[lo
MHEHUIO  uccredosameneil, NPaKmuieckue pe3yibmanol, NOLYYEHHble ON NPUMEHEHUs.
COUemaHHOU JIy4egoll mepanuu paKa uletiku MAmKu, NOKA3bL8AIOm, Ymo 2mom Memoo,
Haps0y ¢ KOMOUHUPOBAHHBIM, SIGIACMCS OOHUM U3 OCHOBHbIX COBPEMEHHbIX CHOCOO08
JledeHUsl 3OKAYeCMEEHHbIX onyxonel wetiku mamku. Takmuka neuenus OOAbHbIX PAKOM
WelKy MamKy HAYAIbHbIX CMAOUl OONJCHA 3AKTIOYAMbCL 6 NPUMEHEHUU PA3TUYHbIX
KOMOUHAYULl ~ ONEPAMUGHbIX — 6MEUWAMeNIbCms, — JYYeGOU  Mepanuu,  pedlcuMOo8
@paxyuonuposanus u cnocobog o0b6yueHUss 8 NPeOONEPAYUOHHOM U NOCLEONEPAYUOHHOM
nepuode. I[lpu npeunsazueHom paxe wielku Mamku npPOGOOUMCs IKCMUPNAYUSL MAMKU C
npUOAmMKamMu 6 CAyHasx NOKAIU3AYUU ONYXOMU 6 YEePBUKATbHOM KAHANe 6 COYemAaHuu ¢
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CANbNUHSUMOM, — (DUOPOMUOMOU, — ONYXONAMU — SAUYHUKOS,  HUBKOOUGDDepeHyuposanHo
onyxonvlo ¢ 21y60KoU uHeasuell 8 dcenesucmole cmpykmypel. Ilpu pake wieluku mMamxu 6
0emopooHoOM 803pacme ¢ HEeUSMEHEHHbIMU SAUYHUKAMU, DPEKOMEHOYemcsi NposedeHue
aKCmupnayuy Mamxu 06e3 npudamxos. B cmpamezuu KOMNIEKCHO20 JeYeHusi paKa welKu
mamku III- IV cmaoduil 6 xauecmge pe3epsHO20 MemoOdd pPeKOMeHOYemcs NpUuMeHeHue
aymozemMoxumMuomepanuy, Komopds yayuuiaem HenocpeocmeeHHvie U  OmOdieHHble
pe3yrbmamsl  0A308020 JeueHus, nosviuiaem IPPeKMUBHOCb HOAUXUMUOMEPANUU U
CHUDICAem ee MOKCUYHOCMb, UYMO CHOCODCMBYem YAYYUEHUI0 KAYecmed MHCUHU U
8bIHCUBAEMOCTU DOILHBIX.

Knroueevie cnoea: pax wieliku Mamxu, Memoosl jeyenus, NPaKmuyecKue pe3yivmamal.

Ha ceromHsuiHui eHb HET MOJHON SCHOCTH B BHIOOPE ONTUMAIBHON TAKTUKHU JICUCHHUS
paka meiiku matku (PILIM), xoropast obecrnieumina Obl JOCTH)KEHHE BBICOKOTO Je4eOHOTO
3¢dexkta W UIMTENBHYK BBDKMBACMOCTh OOJNBHBIX, IOITOMY BaKHEHWIECH 3amadyei
COBPEMCHHOW OHKOTMHEKOJIOTHH TPOJOJDKACT OCTaBaThCs pa3padOTKa M BHEIPECHUC
palMOHATBHBIX TOXO0I0B K PEIICHHUIO STOH BEChbMa aKTYaIbHOM MPOOIeMBI.

Hear wucciaenqoBaHusi — HaydHas UHTeprHpeTanus 3(Q(EeKTUBHOCTH MPUMEHCHHUS
CYILECTBYIOIIMX B HACTOSIIEE BPEMS METOJIOB JICUEHMSI paKa MIEHKH MATKHU.

Marepuanbl U MeTOABI MCCJIeI0BaHUSI. MarepuaJoM NOCIYXWIH JIUTEPATypHbIE
Hay4YHbIC WCTOYHHMKH 3a mociemaue 10-12  mer, cTaTuCTHYECKHE  CBEICHUS
PecrryOnmkanckoro oHKoJormdeckoro naucmancepa PecmyOmmku CesepHas OceTtns -
AJaHUs ¥ KIMHAYECKHUE PEe3yIbTaThl COOCTBEHHBIX HCCIICIOBAHUM.

PesyabTaTel M ux oOcy:xneHne. B Poccuiickoit @enepanuy HCHONB3YIOTCS TpH
OCHOBHBIX MerToja jedeHus PIIIM: xupyprudeckuil, KOMOMHHUPOBAHHBIM M COYETAaHHO-
Jy4eBOM, U3 KOTOPBIX JyueBas Tepamnus, ocodenHo mnpu Il cranuu 3aboneBanus, npu3HaHa
HanOonee mnpuoputeTHoit [1, 2]. OmHaKO HEKOTOpbIE HCCIEI0BATENM OTHOCUTEIBHO
MPEUMYIIECTB YKa3aHHBIX METOJOB BBICKA3bIBAIOTCS BECbMa OCTOPOKHO, YTBEpPKJas, 4YTO
CYILIECTBEHHOTO pocTa, OT 3()(HEeKTUBHOCTH Jy4eBOil Tepamuu MOKa YTO HE HaOromacTcs,
TaK KaK TEMITBI POCTa (PU3UKO- TEXHHUUECKOTO OOCCIICUCHHUS TyIeBON TEpariuy CHIDKAFOTCS,
OoTCTaBasl OT TIPOTHO3a, CBSI3aHHOTO C HCIIOJh30BAHHWEM HOBBIX 0Oo0Jiee COBEPIICHHBIX
METOJIUK, U TEXHUYECKUX CPEICTB [5].

Juckyccust 1o BONpOCY MPEUMYLIECTB ONEPATHUBHOIO JICYEHUS, JTYUEBOW Tepanuu WM
KOMOMHUPOBAaHHOTO JieueHus: 6onbHbIX PIIIM mpopomkaercs [3, 4]. C oaHOl CTOPOHBI, 3TO
00yCJIOBJICHO TeM, YTO B TOCICOHHE JBa [CCATHICTHA B 3HAYUTEIHHOW CTEIICHU
YCOBEpPIIEHCTBOBAaHbI MeTO/Abl omnepaTuBHOro jeueHuss PIIIM B cBs3u ¢ aocTHXEHUSAMU
XUPYPTUH, C APYrodl — yCHeXd B OOJACTH paHalldOHHOW TEXHUKUA U SACPHOU (DU3UKH,
CMOCOOCTBOBAIM MPUMEHEHHUIO JIy4eBOH Tepamuu B KauyeCTBE OJHOTO W3 OCHOBHBIX U
HaJeXHBIX cpeactB Jneuenus PIIM. OnTuMu3M B 3TOM BOMPOCE BCENSET TO, YTO TAKTHUKA
JIeYeHUs Tpoliecca B 3aBUCMMOCTH OT CTaJUU OCTAeTCS HEU3MEHHOM, TaK KaK HE BBI3bIBAET
CYIIECTBEHHBIX Pa3HOTIACHI CPEIN MCCIIEN0BATENEH U IPAKTUKYIOIKNX Bpadel [8].

ABTOHOMHOCTB H arpecCUBHOCTH TeueHHs PIIIM mUKTYIOT HEOOXOIUMOCTh MPOBEICHUS
MaKCUMaJIbHOTO PaJAMKAIBHOTO JiedeHus omnyxoidu. C  yd4eToM NpeuMyIIeCTBEHHOrO
nopaxenust PIIIM >keHIIMH MOJIOI0T0 BO3pacTa, 0 CPaBHEHUIO C IPYTHUMHU JIOKATU3ALUIMHU
paka XKECHCKOH PernpoAyKTHBHONH CHCTEMBI, OCTPO CTOUT BOIPOC 00 OPTraHOCOXPAHSIOIIEM
nedeHnHd. HeyIoBIETBOPEHHOCTh pe3ysbTaTaMU JICYCHHS OOJNBHBIX CIOCOOCTBOBAIA
pa3paboTke pa3IUYHBIX CHOCOOOB W BapHWaHTOB, IOIMOJHSIONIMX JIYYeBYIO Tepamuio. B
YaCTHOCTH, Pa3pabOTaHbl CIIOCOOBI M METOJBI paAUoOMOAN(DUKAIINN B BHIE HECTAHIAPTHOTO
(bpakunoHUpOBaHMs 0361 OONyUeHHUs], OCHOBAHHBIE Ha TPEJCTABICHHUSIX O KHCIOPOJHOMN
TeTepOTEHHOCTH OIyXO0JICBOM TKaHu [6, 7].

HccnenoBarensiMu Jiejanuch MOMBITKU YCUIICHUS PaIUallMOHHOTO MOPaXKEHUs OIyXOJIU
MyTeM CO3IaHMsA KPaTKOBPEMEHHOH THIEPTIIMKEMHUN ¢ NOoHWkKeHneM pH omyxomu ¢ 6,7 mo
5,4. OmHaKO B ASKCHEPUMEHTE OBLIO YCTAHOBJICHO, YTO IPOTHUBOOIYXOJIEBOC JCHCTBUE
00JydeHus MpH BCEX J03aX IIIIOKO3bl YMCHBINACTCSA C BO3pacTaHHEM HCXOJHOrO o0beMa
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omyxomu. Hekortopoe ymydineHue kadectBa JieueHus PIIM mokasanu KIMHUYECKUE
UCTBITAHUS TpU OOMICIPHHATHIX CIIOCO0AaX BBEICHHUS METPOHHUAA30JIa B OpPTaHU3M.
O¢ddekTuBHOCTS JIyueBOi Tepamuu ¢ BEACHUEM B OMYXOJb METPOHHIA30JIa BHIPAKAIACH B
yckopeHHO# (mpu cymmaphoit go3e 35-56 ['p) u mpakTUYeckd MOJHONH perpeccuu
HOBooOpazoBanust y 54,3% OonbHbIX. [lpumeuarenbHO, YTO TpU 3TOM  3-JICTHSS
BeDKHBaeMoCTh O0onbHBIX PIIIM Il craguu cocraBuia 79,7+4,1%. AHallOrMYHBIC TaHHBIC
BBDKMBaEMOCTH OINHUCAHBl M HEKOTOPBHIMH Jpyrumu aBropamu [12]. B crpareruu nedeHus

PIIM Il - IV cragmifi B KadecTBE pE3EPBHOTO  METONA, MpPHUMEHIETCS
ayTOreMOXMMHOTEpAIUs, KOTOpas  yiaydllaeT HEIMOCPEACTBEHHBIE W  OTHaJIeHHBIC
pe3ynpTaTel  KOMIUIEKCHOTO ~ 0a30BOTO  JiedeHHWs,  moBbImIaeT  3¢pdexTuBHOCTH

TOJIMXUMHUOTEPAIHH ¥ CHIDKACT €€ TOKCHYHOCTD, YTO CIOCOOCTBYET YIIyUIIEHHIO KadyecTBa
JKU3HH ¥ BBDKUBAEMOCTH O0NbHBIX [7-9].

CymectByer MHeHue, uto PIIIM oTHOcHTCS K TeM ONYyXOJsAM, IPU KOTOPBIX
BO3MOXKHOCTH JIOMOJTHUTENBHOTO MCIHOJIb30BAHUS XUMHOTEPANEBTHYECKUX IPEnapaTroB B
CHIIy UX HEe3HaYMTENbHOH 3((eKkTUBHOCTH HE0OXoauMo orpaHuuuBath [14]. JocTmxeHus
XMMHOTEpAIUM TI0 CO3/aHHMI0 HOBBIX IIMTOCTATHKOB, a TakXke pa3paboTka Ooiee
NPOTPECCUBHBIX METO/MOB KOMOWHHPOBAaHHOW XUMHOTEPANMU C  MOCIEI0BATEILHBIM
BBCICHHEM TIPOTHBOOITYXOJIEBEIX TIPEMapaToB, NPWUBEIH B OHKOIOTHM K HOBOH
METOAOJIOTHH HUCIIONB30BAaHUS JIGKAPCTBEHHBIX cpeactB. [Ipm medenmm PIIM ¢
HCIIOJIE30BaHUEM KOMOWHAIIMA [TUTOCTATHKOB IIATHANAaMa, BHHKPUCTHHA U aipHaMHUIIAHA Y
96,7% OONBHBIX BO3HUKAIOT XapaKTePHBIC OCIOKHEHHWS B BHUAE TOIIHOTHI, PBOTHL,
aJNOTICINN, YTHETCHHA TeMomod3a, HedporokcwmyHocTH. [IpH XMMHOIydeBOM JICUYCHHU C
BKIIIOYCHHEM B CXeMy JieueHus 5S-propyparmina m muromuimaa C, y 5% mNalMeHTOK
HaONIOAAINCh TsDKEJIbIe TI'eMaTOJIOTHYECKUE OCIOXHEHHS TpeTbedl cremeHu, y 4% —
JUCTICTICHM. PexoMeHI0BaINCh Takke KOMIUIEKCHBIE TPOrpaMMbl XUMHOJIYYEBOTO JIEUECHUS
pacnpoctpanentoro PIIIM ¢ Bapuantamu mnonupaaunomonudukanmu. [locne 3 xypcos
KOMOMHUPOBAaHHON XUMHOTEpanuu HUKIOPochaHOM, OJCOMHIMHOM M IMCILUIATUHOM Y
44 5% oOompHbix PIIIM Il cragum ¢ mocieayromieil JydeBOW Tepamuel, OTMedanach
YaCTUYHAS PErPECCHS OITyXOIH.

[IprMeHsst KOMOMHAIINIO OJICOMHIINHA, IIUCIUTATHHA, BUHKPUCTHHA TIEpe]] MPOBEACHUEM
COUYCTAHHOW JIy4eBOM Tepamuy, S-MeTHEH BBDKUBAEMOCTH C PacHpOCTPaHCHHBIMHU
nporneccamu PIIIM ymanoce moctudb y 68% OompHBIX. METOIOM COYETaHHOTO OOIydIEeHUS
W TapajUIeIbHOTO BBEICHHS IMCIUIATHHBI ©  S-propypammia MOCTHTHYTa 3-JIETHSSA
BBEDKHBaeMOCTh Y 87% >KeHIWH, OOJBHBIX pacrpocTpaHeHHIM PIIIM. MHorme aBTOpHI,
MOJIOXKHUTEIBHO  OIIGHMBAIOT  BO3MOXKHOCTH  PETHOHApPHOM  BHYTpHapTepHaIbHOI
nonmxumuorepanuu (ITXT) npu PILIM, npunumas Bo BHUMaHue 3P QeKTHBHOCTh MeTOIa 1
BEIMYMHY TOKCHYECKHX PEAaKIMH, KOTOpbIe HE BBIIIE, YeM MPHU CUCTEMHOM HCIOJIb30BAHUHU
IUTOCTaTUTKOB. MTak, ouneHuBas 6a3oByio cTpareruto jedeHus PIIIM, MoXHO NMpHHATH K
MOHUMAHHAIO TOTO, YTO TIPEANIOYTEHHE BCE JK€ OTHAeTCS Jy4eBOH Tepamuu Kak
CaMOCTOSITEIFHOMY METOIy M HEOTHEMIIEMOMY KOMIIOHEHTY KOMOWHHPOBAHHOTO JICUEHUS
[10]. Heocnopumoe NpeMMyLIecTBO KOMOWHAIMH JIy4eBOIO JICYCHHS C XUMHUOTEpamuei
MO3BOJIIET €XEHENEIbHO BBOJIUTH Mpenaparbl IUIATUHBL MPHU JIYYEBOM JICUEHUH, a TaKkKe
UCIONB30BaTh B KAa4yeCcTBe  PAJAUOMOAUMDUIMPYIONUX  CPEACTB  MPOU3BOIHBIX
(hTOPIHPUMHIUHOBOTO PsIIA.

[TocTosIHHO AMCKYTHPYETCsT BOIPOC O NPEUMYIIECTBaX KOMOMHHPOBAHHOTO JICUCHHS
WIN Jy4eBOW Tepamuu mnpu JedeHuH OonpHBIX PIHIM. D10 o00ycrmoBmeHo Kak
YCOBEPILIEHCTBOBAHUEM METOJIOB ONEPATUBHBIX BMewmaTesnbeTB npu PIIIM, npumenennem
aHTUOMOTHKOB,  pa3paboTkKoW  Oojiee  HAACKHBIX  CIOCOOOB  00e300sMBaHMS,
reMoTpaHcy3uid, TaKk yclmexaMd B OOJaCTH pPaTUAIIOHHOW TEXHWKH B IIOBBIIICHUH
sdpdextuBaoctn nedenuss PIIM. OGOGcyxnaioTcss BONpPOCH, BbhIOOpa  Hambomee
paIoHaIBHOTO crocofa JedeHHs B HESIX PaIuKalbHOTO HW3JICYCHHS OONBHBIX H
MpeJOTBPALICHHUS BO3MOXKHBIX OCIOKHEHUH, BEPOSITHOCTh KOTOPBIX HE UCKIIOYEHA KaK B
pe3ynbTaTe XHUPYprUueCKMX BMEIIATENbCTB, TaKk U JydeBoH Tepanuu. Ilostomy
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oOcyxJeHne TakTHKH JiedeHus 0onbHBIX PIIIM mproOpeno cerogHs MHOTOOTPACICBYIO
HaIpaBJIECHHOCTh JaJlbHEHIIEr0 METOJAMYECKOTO0 COBEPILICHCTBOBAHMS KaXIOTO U3
MPUMCHSEMBIX METOJOB M pa3pabOTKH HOBBIX CIIOCOOOB TEpamud B JOIOJHCHUC
cymecTByomux [4, 9]. HaOmrogaercs TEHACHINS K PU3HAHUIO TOTO, YTO XUPYPTUICCKUI
W JIy4eBOW METOMBI, B NPUHIIMIIE, HE SIBISIOTCS KOHKYPUPYIOIIMMH W HUX COYETaHUE
ABIIIETCS] HanboJee ONTHMAIBHBIM U 3P GeKTUBHBIM [16].

Ha ocHOBaHMM HAKONJIEHHOIO KJIMHUYECKOTO OMNbITA M PE3YyJiIbTaTOB JICUEHHS,
OOJNBIIMHCTBO OHKOTHHEKOJIOTOB CUHTAET, YTO M30JIMPOBAHHOE NMPUMEHEHHE OIEePATUBHBIX
MeTonoB Tepamuu OonpHBIX PIIIM  sBHO HemoctatouHo. Vcrmonp30BaHHE TOJBKO
XUPYPTUYECKOIO JIEYEHUS] CErOJHS OTPaHUUYEHO JIMIIL CIy4yasMU [IPEMHBA3UBHOIO paka, a
M0 TOCIeTHUM peKOMeHmamusaM PakoBoro kommrera MexxayHapomHoOH —Qenepaun
aKyIIepOB U TMHEKOJIOTOB, OHO paccMaTpHUBaeTcs 1eaecoo0pa3HbIM TOJIBKO MPU JIEYEHUH
OOJNBHBIX PAaHHUMU WHBa3UBHBIMU (hopMamu paka — ctaiauu la. JloomepalnuoHHbINA THArHO3
u nedyenue la craauu PIIM, mo HEKOTOPBIM JaHHBIM, OCTA€TCS MPOTHBOPEUYUBBIM, TaK KaK
JUI 3TOW CTaJud JMArHOCTHYECCKAas TOYHOCTh KOJBIIOCKOIIUYECKOW OHONCHU HOBOJIBHO
Hu3Kas. XoyoHas KoHu3aus meiku MaTku (IIIM) noBbImaeT quarHoCTUYECKY0 TOYHOCTh
Y MOXeET OBITh pEKOMEHJIOBaHa JJIsl TAIIMEHTOK, JKENAIOIINX COXPAaHUTh NETOPOKIAEMOCTb.
OnbIT JeueHHs OOJBHBIX, TOKa3bIBacT, YTO, HECMOTPS Ha 3HAYUTENHHBIC TOCTIDKCHHS
JMy4eBOH Tepamud ¥ XHPYPTUYECKOTO JICUCHHs, CMEPTHOCTh CpEId STHUX OONBHBIX
MPOJIOJDKACT OCTABATBCA BBICOKOW. DTO CIIOCOOCTBOBAIO pa3pabOTKEe M BHEAPEHHUIO B
OHKOTHHEKOJIOTHYEKYIO TPAaKTHKY HOBBIX, OTIOJIHUTEIHHBIX CIIOCOOOB JICUCHHUS OITyXOJIeH
9TOH JNoKanu3anuu. Beibop merona nedenns PIIIM ompenensercs cranueit 3aboneBaHus ¢
YYETOM COMYTCTBYIONIMX 3a00JicBaHUHA M 0OIIEro cocTosHus O6ojbpHOI. Ha ceromusiiHuit
JICHb COYCTaHHAas Jy4eBas Tepamus NMpUMEHseTcs i JieueHus: 6oapHbIX 1, 11 u 111 cramgmii.
B 1 craguu 3a0ojieBaHUs COUYCTAHHAs JIy4eBas TEpamus HapIIy ¢ KOMOHMHHUPOBAHHBIM
JICUCHHEM SIBJISICTCSI METOJIOM BhIOOpA.

Bbicoka ponb agbroBaHTHOW Tepanuu PIIIM, T.e. nedeHus, NpoOBOAMMOIO IIOCIE
XUPYPTUUECKOTO YJAJICHUSI MEPBUYHON OMYyXOJM TPU IOJHOM OTCYTCTBHHM KIHMHHYECKU
ONpeeNIEMbIX O0YaroB OIyXOJEBOIO pocTa IO JaHHBIM HMMEIOIIMXCS METOJI0B
Buzyanuzauuu [15]. Ilokazanuem [uid OpPOBEACHHS aJbIOBAHTHON TEpamuyd CUUTAETCS
MpEJICTaBICHUE O CUCTEMHOM XapaKTepe 3J0KaueCTBEHHOM OIyXOlM Ja)Xe Ha CcaMbIX
paHHUX 3Tamax ee pa3BuTus. lIpoBeAeHHE aIbIOBAHTHOM TEpamuy CTajJ0 BO3MOXXHBIM C
MOSIBJICHHEM B apCeHalleé OHKOJIOTOB CPEACTB CHUCTEMHOI'O BO3ACHCTBUSA Ha OIYXOJIEBBIM
nporecc. Maest Takoro jedeHWs BO3HHKIA B CEpeIUHE MPOILIOTO CTONETHS, Koraa Oblia
MoKa3aHa oOpaTHasi 3aBUCUMOCTh MEXIy KOJMYECTBOM  KJIETOK OMyXOldHd U
3(h(HEeKTUBHOCTHIO BO3JCHCTBUS HAa OPraHU3M XHMHUOTEPANEBTHUECKUX CPEACTB. B KpoBU
3HAUMTENBHOH dYacTH OOJBHBIX B IMOCIEONEPAIMOHHOM TMepHojae ObUIM BBHISBICHBI
OTIYXOJIEBBIC KJIETKU, YTO C TIOSBIEHUEM HOBBIX IIMTOCTATUKOB MOCITYKHJIO OCHOBAaHUEM JIJIS
M3yYeHHs BO3MOXKHOCTEH ampioBaHTHOM Teparmuu PIIIM, 9To crmocobCcTBOBAIO MOBHIIICHUIO
s dextuBHOCTH NedeHus: O6ombpHBIX PIIM u pacmmpmio Kpyr oOCYXKISHHS BOIPOCOB,
Kacaroluxcs BEIOOpa paroHaIbHOTO CIIOCO0a JICYCHUS.

B Poccum mons PIIM -1V cramgum cocraBmser 39,8%. HacropaxkuBaer dakt
HEYKJIOHHOT'O POCTa 3a00JIEBACMOCTH CPEIU SKEHIIHWH, MOJOIOTrO BO3pacTa, YTO SBUJIOCH
CTHMYJIOM K pa3paboTKe W BHEAPCHHIO B KIMHHKY 0OJiee TOYHBIX U OPraHOCOXPAHSIOIINX
METOJIOB  JIeYeHHs paHHUX craguil omyxoneit IIIM u  coBeplIEHCTBOBaHHIO
KOMOWHHPOBAHHBIX METOAOB JIeUeHHUs OONBHBIX C TeHepamu3amuen mporecca. Takum
00pa3om, Ha CETOIHSIIIHUHN JIeHb, OOMEenpUHATHIM B leueHnu PIIIM sBIisitoTCS Ba METOA!
KOMOWHHPOBAHHBIA U codueTaHHO-Ty4eBoil [8]. Hammume wam OTCYTCTBHE MeTacTasoB B
pPETHOHAPHBIX TUMQATHUECKUX y3/1aX W CTENeHb BOBJICYCHHOCTH MapaMeTpHisl B MPOIECC
UMeEeT I pe3ylbTaToOB JieueHUs OoJiblliee 3HAYEHHE, YeM KIMHHYECKH OmpeesseMas
craaus ormyxosid. OOBSICHIETCS 9TO TEM, YTO OCHOBHOW NMPUUYWHON Heyaad B Teparnuu PIIIM
SIBIISICTCSL TOPAKCHUE DPErHOHAPHBIX JIUMQPOY3noB. Tak, MATWICTHSIS BBDKHBAEMOCTH C
METacTaTHYECKU MOpaKeHHbIMU JIMMdoy3namu coctasisieT npu I craguu 33%, Il cragum —
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29%, npu otcyrctBuu MetactaszoB B I cramum — 87,2% wu Il cramum — 68,9%. Jlanuas
TEHJCHLHsI OOJILIIMHCTBOM aBTOPOB OOBSCHSAETCS 3HAYMTENILHOM TosepanTHOCThIO PIIIM K
BO3ACUCTBUIO IUTOCTaTUUECKUX CpeAcTB. Ilpu cuUCTeMHOW Xe XUMHOTEepanuu JUIb Y
HeOOJIBIIOTO YHCIIA OOJBHBIX OTMEYAETCs! CyObEKTUBHOE WIIN OOBEKTUBHOE YITyYIIICHHUE.

3a mocieAHue ToJbl, YUCIO KCHIUH C BIEpPBbIE YCTaHOBJIEHHBIM nuarHo3om PIIIM B
Poccuiickoit @enepanun Beipocno Ha 3%. Ilokasarens BBIBICHHS 3alyHNICHHBIX (OPM
omyxoneil [IIM ocraercs cTaOWIBHO BBICOKHM W C MOMEHTa YCTaHOBIICHHS JHWArHos3a, B
TE€4YEeHUE IEPBOr0 rofa yMHpaeT Kaxkaas IfATas >KCHIIMHA. Yame BCero MpHMEHSEMBIM
METOJIOM JICYEHHsT MECTHO pacnpocTtpaHeHHoro PIIIM cuwnTaeTcsi coderaHHas JydeBas
Tepanus, OJHAKO pPE3yNbTaThl JIEUYEHHs, YacTOTa M CTENEHb TSHKECTH OCIOXKHEHHUH Y
GoNBHBIX 3TOM KaTeropuu, ocobenno |b2-111b crammii, ocratorcs manmoyremmurenbapiMu. C
MOSIBJICHMEM HOBBIX MOKOJICHMH IUTOCTATUKOB OOO3HAUMJICS HOBBIH MOAXOJ K
xumuotepanuu PIIIM — kak BaKHOTO M HEOOXOJMMOTO KOMIIOHEHTA JIEYECHUS! OOJBHBIX C
OITyXOJISIMH BCeX CTaauil. B mocnennee Bpemst OOJIBIIMHCTBO HCCIeIOBaTENeH CKIOHSAETCS K
NPUOPUTETHOMY IpUMEHEeHHI0 HeoanbtoBanTHOW I[IXT, kak cnocoba Bo3zieicTBUS Ha
CKPBITBIE METACTa3bl, CIOCOOCTBYIOIIEI0 YMEHBILIECHUIO IEPBUYHON OMYXOJIU U TIOBBIIICHHIO
BO3MOXHOCTH IIPOBeJicHUs paaukanbHou onepaunuu. IIpeumymecrso IIXT 3aknrodaercs B
TOM, 4YTO OHa JaeT BO3MOXXHOCTb  OIpEJENIeHHs Mopora  HHIUBUAYAIbHON
YYBCTBUTEIBHOCTH OITyXOJH K IPOTHBOOITYXOJEBBIM arcHTaM, YBEIMYMBAET OOIIyI0 M
0e3pennNBHYI0 BBDKHBAEMOCTh IMAIlMeHTOB. OJHAKO YacTOe NMPUMEHEHHE IIUTOCTATHKOB
yCcyryousieT MMMYHOAC(HHINUTHOE COCTOSHHE, COIPOBOKAAIOIIEECS IPOTPECCHPOBaHUEM
omyxoneBoro pocra. Kpome TOro, wu3-3a BBICOKOW TOKCHYHOCTH OOJBLIMHCTBA
IUTOCTATUKOB, HEPEIKO OTPaHUYMBAETCS BO3MOXKHOCTH IIPOBEACHHUS IONHBIX KypCOB
nedeHus. Bee 3To0 cTUMYNIHUPYeT MOMCK NMEePCIEeKTUBHBIX HOBBIX MEIUIIMHCKUX TEXHOJIOTUH B
OHKOTHHEKOJIOTHH, crnocoOcTBytomnx uHTeHcupukauuu [IXT wu npodunaktuke ee
TOKCUYECKHX Bo3JeicTBui [12].

CymecTByeT MHEHHE, 4YTO M XHMHOTEPAaNeBTHYECKHX IIPErNapaToB MEXaHH3M
JICWCTBMSI 3aKIIIOYAETCS BO BIMSHUM Ha KIETOYHYIO NPOJiH(epanuio MmyTeM HapyLICHUs
nenoctHoctd Monekyn AHK, GiiokupoBaHus MpomneccoB TPaHCKPHUIIIUKE 1 MUTO3a. ABTOPEI
MOJIaraloT, 4TO OJIOKUPOBKA 3THUX MPOLECCOB MPHBOIUT K THOENN OIYXOJEBBIX KIIETOK C
MOMOILBIO AKTUBALMM OJHOTO W3 TEHETUYECKH JETEPMHHUPOBAHHBIX MEXaHU3MOB —
anonTo3a. IToBonoM 11l IpHUMEHEHHsT XUMHOTEPANEBTUUECKAX CPEJICTB SIBIACTCS CTENECHb
UX BO3JEHCTBHA HAa UYyBCTBHUTEIBHOCTH OITyXOJIEBBIX KieTok. Mcxons u3 MexaHusMa
JEWCTBHS XMMHOIPENApaToB, YyBCTBUTEIBHOCTh OOEcCTeunBaeTcsi OOJBIINM IPOIEHTOM
npoau(epupyroNnx KIETOK B OMYXOJHW U OTCYTCTBHEM MEXaHHW3MOB PE3UCTEHTHOCTU B
HUX. Otn MEXaHU3MBI MIPECTaBICHBI ¢bepMeHTaMuy, WHAKTHUBHUPYIOUTUMHU
(hTOPIMPUMUINHBI, CHCTEMBI IEPEHOCUMKOB JICKAPCTBEHHBIX CPEJICTB W3 IUTOIIIa3MBI B
MapamiacTHYeCKyl0 CYOCTaHIIMIO W MEXaHU3Mbl BOccTaHoBIeHHsS mnoBpexaeHuin JHK,
BBI3BAaHHBIX ITUTOCTaTHKaMH. Hapsmy ¢ 3TuM, AJId 3aImycKa MEXaHW3MOB THOENTH KIETKH, B
OTBET Ha ec¢ [MOBPSXKICHWE HeoO0XoAWMa CHHXPOHHAs  aJeKBaTHAs  PeaKIs
COOTBETCTBYIOLINX BHYTPHUKIIETOYHBIX KackanoB. CyliecTBOBaHHUE ATUX MEXaHU3MOB MOXKET
ObITh OOYCIIOBIEHO Kak CcaMOW IpHUPOJONM BO3HMKLIEH OIyXOJEBOW KIETKH, TaK H
TEeHETHYEeCKOW €€  HeCTaOMJIBHOCTBIO, YTO  CONPOBOXIAETCS  BO3HUKHOBEHHEM
PE3UCTEHTHOCTH M HaKoIUuleHHeM MyTanuid. C yBenrmdeHneM o0beMa OIyXOJIH YMEHbIIAaeTCs
€e YyBCTBUTEIBHOCTh K IIMTOCTaTHKaM. Hamboiee ysI3BUMBIMH OKa3bIBAIOTCS HEOOJBbINHUE
OITyXOJICBBIE YYACTKH IO CPAaBHEHMIO C KPYIHBIMH OYaraMu.

Ycnexu XUMHOTEpanuy OTAETBHBIX OITyXOJeH, JOCTUTHYTBIE B IOCIEIHHE TOIbI,
BBISIBIJIM €II€ OJHY OYeHb BAXKHYIO TEHICHIMIO, HEOOXOAUMYIO IS YCIEUIHOTO
NPUMEHEHNSI I[MTOCTATHKOB — MOHOKJIOHAIBHOCTh 3a00ieBaHus. OTO 3HAYMT, YTO
HanOonmpInii 3(pQexkT oT mNpUMEHEHHS IUTOCTATUKOB MOXKHO IIOJNyYUTh, MPOBOJISA
KOMIUIEKCHOE JIEYEHHE TpPU MHHUMAJIbHOW OITyXOJIEBOM Macce, TpeJICTaBICHHOU
UCKIIIOYNTEIBHO MPOJIMPEPUPYIOIINMH KJIETKaMH, IIPU OTCYTCTBHM Kak NEPBUYHOM, Tak M
BTOPHYHON  JIEKApPCTBEHHOM  PE3UCTEHTHOCTH.  MaloyTeluTeNbHble  OTJaJICHHBIE
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pe3ysbTaThl  JIeYeHHs MecTHopacupocTpaHeHHbIX (opm PIIM  moxasbiBaioT, 4TO
3aBepIICHHUE TYYEBOT'0 JICUEHUS C IIEPBUYHBIM KIIMHUYECKUM BBI3JJOPOBICHUEM HE SIBIISETCS
rapaHTHedl CTOMKOro u3jedeHust OT onyxoinu. OpHako, WMEIOTCS COOOIIEHMS,
yKa3blBalOIIMEe Ha  IOJOXUTENbHBIH  3ddekr wmeroga  runepdpakIHOHUPOBAHMS,
OPUMEHSEMOT0 JUTSl CHH)KCHHsI KOJTMYECTBAa M MHTCHCHBHOCTH JTy4eBbIX MOBpexaeHui [3].
[IpoTnBOOIyXO0JIEBEIE JIEKAPCTBEHHBIE CPEACTBA, UMES PSA CYIIECTBEHHBIX OrPaHHYCHHH,
He 00eCnednBaiOT IMONHOLIEHHOTO JICYeOHOTO BO3JCHCTBHUS, YTO JENAeT MPOOJIEMAaTHIHOM
OTJAJICHHYIO BBDKHBaeMOCTh OonmpHBIX PIIM, KOppemmpyromyio ¢ penuIuBHPOBAHUEM
mpouecca. Ilosatomy, B cxeme gedenus PIIM 3HauuTenbHas ponb  OTBOJUTCS
uaaykuoHHoi IIXT, mo3Bossromeil MOOMTBCS PETPEecCHH OMyXONMH 10 MpPOBEICHUSL
OCHOBHOTO 3Tara JICYSHNUs, 4TO CYIIECTBEHHO MOBBIIIAECT BBDKUBAEMOCTD OONBHBIX.

B neyenumu OonpHbIX PIIM  HavanbHBIX CTaAMH HUCIOJB3YIOTCS  Pa3JIMYHBIC
KOMOHMHAIIMMY OINEPaTHBHBIX BMEIIATENbCTB W JIY4eBOW Tepamuu C HCIOJIB30BaHUEM
BapUaHTOB PEXHUMOB (PPaKIMOHUPOBAHHS U CIIOCOOOB OOJyYEHHS B IPEAONEPAIOHHOM
WK TOCJIeONepalMoHHOM Iepuone. [IpenmiecTByromuil KIMHUYECKUI ONBIT JICUEHUS
6onpHEIX PIIIM mnokasbiBaeT, 4TO, HECMOTPs Ha 3HAYUTEIbHbIE IOCTIDKEHHS Jy4eBOil
TEpaluu W XHUPYPrHYECKOro JICYSHHUS, CMEPTHOCTb Cpeau 3THUX OOJBHBIX MNpOJOIDKaa
ocTaBaThCd  BBICOKOH. OJTo  cmocoOcTByeT — pa3pabOTKe M BHEAPEHUIO B
OHKOTHMHEKOJIOTHIEKYIO TPAKTUKY HOBBIX MJOMOJHHUTEIBHBIX METONOB JICUCHUsS (BBIOOD
merona nedenust PIIM ompeznensercss cramuel 3a00JICBaHUS C Y9ETOM COITyTCTBYIOIINX
3a0onmeBaHUil W OOIIEro cOCTOSHHA OONbHOM). XHUPYpPrudeckuii MeTOA IOKa3aH IpH
JEeYeHUN OONBHBIX NPEHHBAa3MBHBIM pPAakoM W MukpokapruHomax IIIM (cramus la),
KOTOpBIE, COTJIACHO MEXKIYHApOJHOH KiIacCU(UKALWY, BBIACICHB B OTACIBbHYIO TPYIITY
HaYaJIbHBIX HHBA3UBHBIX (POPM.

Cnabas  OWojlorMueckasi  aKTHMBHOCTh, OCOOEHHOCTH  KIMHHYECKOIO  TEUEHHS
MUKPOMHBA3UBHBIX  IIPOLIECCOB, MX KpailHe HM3Kas IpeapacHoJOKEeHHOCTh K
MeTtacTasupoBanuio (He Oomee 1-2%), TO3BONMIM OHKOJOTAM IEPECMOTPETh TAKTHKY
JICUCHHUA B CTOPOHY OTPaHUYCHUS o0BeMa XUPYPTUUCCKUX BMEIIATECIIBCTB U MPAKTHUCCKU
MOJTHOCTBIO MCKITIOUUTD JIy4yeBOH KOMIOHEHT. [loaToMy, OOIBHBEIM ¢ MHKPOKapITHOMAaMH
IIM la cragmm mokazaHa W HamOojee IieJecooOpa3Ha MPOCTas SKCTHPIALMS MaTKH C
npunaTkaMu wim 6e3 Hux. Ulansmue onepanuy mo3BoisioT Oonee 4eM B JiBa pa3a CHU3UTH
PHCK IIOCIICONEPALMOHHBIX OCJIOXXHEHHH M OO0ECIe4YHTh BBICOKME W CTaOWIbHbBIE
OTJAJICHHBIC Pe3yIbTATHI JIeUeHUs — 10 97% S-eTHel BeKkUBaeMOCcTH OonbHBIX. Hamboee
JUIUTENbHAs! BEDKMBAEMOCTh OTMEUCHA HA PAHHHX CTaIUsIX OOJIE3HN Y MOJIOJIBIX MAIIMEHTOK,
MepeHecuX NpeaBapuTeabHo omneparuio. Okazanock, uto craaus FIGO, tun u Hanuuume
MeTacTa3oB B JMM(Oy3Iax, HMEIOT OONBIIYI0 MPOTHOCTHYECKYI0 3HAYUMOCTH IS
BBDKMBAHMS IIPU aJieHOKapuuHome I11IM.

K ocHOBHBIM 3agadaM, JIC)KAIIUM B OCHOBC IMPUMCEHCHUA XUPYPTHUCCKOTO JICHCHUA
PIIM otHOCATCS:

1) obecrieueHne HEOOXOAMMON HAJEKHOCTH C IICNIBI0 MPEMYNPESIKICHUS PEIUANBOB
3a00JIeBaHUs ¥ BOBMOXKHOT'O NIepexo/ia B MHBA3UBHBIH Pak;

2) mpoBeAeHME LIAAAIICH omepauuu ¢ LENbl0  JOCTIKEHHs Oojiee  MOJHOM
MICHXOJIOTHYECKOH M COLMAJIBbHOW peadWinTanuy, B CBSI3M C 4YE€M, METOJOM BbIOOpa npu
JedeHn OOJNBIIMHCTBA OOJBHBIX MPEMHBA3HMBHBIM PakoM, siBisiercst kKoHuzauus L1IM, gro
MO3BOJISIET OOECIIEYNTh BBICOKHE OTHAJEHHBIE Pe3yJbTaThl jieueHus OonbHEIX — 99% c 5-
JeTHUM cpokoM HaOmonaeHus. Ilpu mnpewmnsasmBHOM PIIM »skcTupnanus MaTtku ¢
NpUAaTKaMU MPOBOJIUTCA B CIIydasX JIOKAJIM3aM{ IpoIlecca B IEPBUKAIFHOM KaHAJIe B
COYETaHUH C BOCIAINUTENBHBIMU 3a00JIEBaHUSIMH MAaTOYHBIX TpyO, puOpommomon MaTkw,
OIIyXOJISIMH SIMYHHUKOB, HU3KOAH(DepeHIMPOBaHHOI OMyX0JIBIO C TIIyOOKHM BpacTaHHEM B
KeJIe3UCThIe CTPYKTYphI. [Ipy OKOHYATEIHLHOM PEIIEHUH BOMpOoca 00 00beMe SKCTHpIAIUN
MaTKd HEO0OXOIWMO YYHUTHIBATH BO3pacT OOJBHONW M  (YHKIIMOHAIBHOE COCTOSHUE
SMYHUKOB. Y OKEHIIMH pENpOAYKTUBHOIO BO3pacTa C HEU3MEHEHHBIMH SHYHUKAMHU
MPOU3BOJUTCS SKCTUPTIALMS MaTKu O3 PUIATKOB.
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O¢dexrnBHOCTh sedenuss  PIIIM  ompenensiercs:  XapakTepoM — OIyXOJH, €€
THCTOI€HETHYECKON NPUHAJICKHOCTBIO0, OCOOCHHOCTSIMH pPOCTa, OOBEMOM METAacTa3oB,
KOTOpBIE B COBOKYITHOCTH OIIPEIEISIOT CTaJNI0 Npolecca M ajeKBaTHOCTh BHIOPAHHOTO
merona [1]. Ilpu BeIOOpe Merona nedeHus OosbHbIX PIIIM, o4YeHb BaKHO yCTaHOBHTh
JIMarHo3 3a0oJIeBaHUsl C y4YETOM KIIMHUKO-OMOJIOTMYECKMX OCOOEHHOCTEH OIyXOJM U ee
METACTa30B, UCIIOJb3Ysl CUCTEMBI KOMIUIEKCHONW TOIMMYECKOW JMArHOCTUKH, BKIIIOYAIOIIEH
Hapsily ¢ KJIMHHKO-MOP(OJIOTHYECKUMH METONAaMH PAaAHOM30TOIHBIE HCCIIEAOBAHUS. DTH
UCCIIEIOBAHKUA  COCTABIAIOT  BaXXHY0  OCHOBY  NPWKH3HEHHOHM  BHM3yalH3alluu
pacmpocTpaHEHHOCTH M IIPOTHO3MPOBAHMUS OIyXOJEBOTO IPOLECcca, CIIOCOOCTBYIOT BEIOOPY
ONTUMAJILHOTO METOJa, €r0 IIAaHUPOBAHUIO U NMPUMEHEHHIO. I[03TOMy, BHYTPHIIOIOCTHAs
raMMa-Tepanusi CTaHOBUTCSI OHUM W3 Ba)KHBIX HAIIPABJICHUH Pa3BUTHA KOMOMHHUPOBAHHOTO
MeToJa M  COYETaHHOH Tepamud OOJIBHBIX, B  COOTBETCTBUM C  IPUHLUIIOM
MOCJIEI0BATEIEHOTO JBYXATAIIHOTO BBEICHHS HAOCTATOB U ICTOUHUKOB M3ITyYEHHUS.

IIpyMeHeHNe BHYTPUIOJIOCTHON raMMa-Tepanuu MpHU pyYHOM U aBTOMATU3UPOBAaHHOM
MOCJE0OBATEIbHOM BBEAEGHUH JHJOCTATOB M MCTOYHHKOB H3JIyU€HHs, I103BOJIIET
UCIIONIb30BaTh [yist JiedueHus: 0onpHbIX PIIM ¢pakipoHnpoBaHHOe 00JIydeHHE MTPU BBICOKOI
MOIIIHOCTH JIO3BI C COKpAIllEHHEM BPEMEHH CeaHCOoB JiedueHus 10 15-45 mun. buonornueckas
TOXJICCTBEHHOCTh PEXXUMOB OOJIydCHHUS TOATBEP)KIAETCS TEMIIAMH PETPECCHU TEPBUIHOM
omyxomu IIIM. Tak, nonHast KNUHAYECKas pe30pOnus OIyXOJn, AOCTUracMasl y OOoJbIueit
yacTH OOJBHBIX, B COUYETAaHWM C OE3pEHUIUBHBIM TEUYEHHEM IIEPBHYHOTO OITyXOJEBOTO
mpouecca IHpH  OTHAJICHHBIX HaOMIomeHHMsAX B 95,5% cioydaeB MO3BOJIIIOT CUHMTAaTh
BHYTPHIIOJIOCTHYIO TaMMa-TE€Palyil0 MO TMPUHLIMIY MOCIEAOBATENbHOIO  BBEACHUS
SHJIOCTATOB U UCTOYHHMKOB H3IY4YEHHUS, OCHOBHBIM CIIOCOOOM JIy4€BOTO JICUCHHUS! OOJIBHBIX
PIIM [3]. Penxo, HO BClIeACTBHE pajuO-TepaldM B TpaHHULAX OIS OOIYYEHHUS MOTYT
BO3HHKAaTh BTOPUYHBIE OIYXOJH, OMHCAH CIy4al CapKOMbBI MSTKHX TKaHEH, KoTopas
pasBunack cnycts 11 metr mocne pamuotepanuu [IIM. JlonrocpouHasi BBDKHBAaeMOCTh
OOJNBHBIX, TOJBEPXKEHHBIX DPAJUOTEPAlNM, CBS3aHA C PHUCKOM OOpa30BaHUS BTOPHUYHBIX
omyxoJnei. [ToaTomy mocne paaukaabHOTO JIEUeHUsT HEOOXOUMO MPO- BOJUTH MOBTOPHOE
peryispHoe 00cieJOBaHHE.

Crnoco0 UCTaHIIMOHHOW JIy4eBOM Tepanuu OOJBHBIX € HCIOJIb30BaHHWEM (DUTYpPHBIX
noieil oOnydyeHHs W COONIOJICHWEM TMPHUHIMIIOB WX OpHEHTAllMM, OCHOBaHHBIH Ha
JIOCTOBEPHOM TO3UMETPUYECKON MH(POPMAIMN OTHOCHTEIHHO paclpeieieHud 103 BO BCEM
obOiydqaeMoM oOBeMe Tasza, SBISICTCS OJHUM M3 HamOoinee 3((PEKTHBHBIX KOMIIOHCHTOB
COYETaHHOTO JIy4eBoro JieueHus 0ombHbIX PIIIM [11]. TIpeumyiiecTBOM J1y4eBO# Tepanuu
6onpHEIXx PIIIM, BKiIOUaromel BHYTPHIIOJIOCTHYIO TaMMa-TEpaluio MO JBYXCTaIUIHON
cHUCTeME M JAWCTAHIIMOHHOE OOJyueHHe TMOJISIMH CIIOKHOM KOH(UIypaluu, SBISIOTCS
3HAYUTEIbHOE CHI)KEHHE YacTOThl M HMHTEHCHBHOCTH PAaHHUX JYYEBBIX pPEaKIHUH Cco
CTOPOHBI BJArajuilia, MOYEBOTO IIy3bIps, KHIIEYHHKA, a TaKKe IIO3JHHE JydIeBBIC
ocnoxHeHus. Bce 3To XapakrepusyeTcs IOCTOBEpPHBIM (B 6-7 pa3) yMEHBIIEHHEM
KOJIMYECTBA THIWYHBIX OCJIOKHEHUH: MO3IHUX S3BEHHBIX BYJIHBUTOB, IICTUTOB, IPOKTHTOB
¢ opMHpOBaHNEM CBUIIEH, SHTEPOKOIUTOB U Mp.

JokazarenscTBoM  3((EKTHBHOCTH NPUMEHEHHsS KOMOMHUPOBAaHHOTO MeETO/A H
coueTaHHOH nydeBoi Tepanuu npu PILIM crmyxar Gnukaiinie 1 OTIaJICHHBIE PE3YJIbTaThl
nedyeHus. Tak, BBDKMBAEMOCTb OOJBHBIX B TEUYEHHE OJHOIO Toja IO BCEM CTaausIM
3abonieBanus coctaBiaser 94,0+1,2%, 2-nernss — 83,2+1,3%, 3-methss — 79,3+1,5%.
IToBbicHIach 5-NE€THAS BBDKMBAEMOCTh OonbHBIX 10 77,5£1,5. Takum ob6pasom,
[IPAKTUYECKHE PE3YJIbTaThl IPUMEHEHMsS] COYETAHHOH JiydueBod Ttepanuu mpu PHIM
MOKA3BIBAIOT, YTO 3TOT METOA B IMOCIETHEe BpeMs Oiarogaps COBEPIICHCTBOBAHHIO
JUAarHOCTHUKY, JOCTIDKCHHAM DPAaTUAallMOHHOW TepaleBTHYECKONH TEXHWKH MaTEMaTHYECKUX
METOOB, NPEICTa] B HOBOM KadecTBE M HapsIy ¢ KOMOMHHPOBAHHBIM METOZIOM SIBIISETCS
OJIHAM W3 OCHOBHBIX CITOCOOOB COBPEMEHHOW TepamuH 3JI0Ka4eCTBEHHBIX omyxoiied [1IM.
JanbHeilmye NOMCKM, HAaNpaBJICHHbIE Ha IIOBBIILICHHE PE3YyJIbTaTOB JICYEHUS OOJIBHBIX
PILIM, npenycMaTpuBalOT MCCIICIOBAHUS 10 ONTHMHU3ALMH JIy4EBOIO 1 KOMOMHUPOBAHHOTO
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JIeUueHHs ¢ NMPUMEHEHHEM HH3KO-PHEPreTHUYECKOIO JIA3EPHOTO U3IYYEHUS B KOMIUICKCHOM
JICYCHHH KEHILMH, B YACTHOCTH C EPBUKAIBHON HHTPAdMUTENNAIBHON HeomTazuei [13].

3akarodenue. [IpakTuyeckue pe3ynbTaThl MPUMEHEHHS COUETAHHOM JIydeBON Tepamuu
npu PIIM noka3siBaroT, 4Yro OSTOT METOA B IIOCIEAHEE Bpems, OJjaromaps
COBEPILEHCTBOBAHUIO JMArHOCTHKM, JOCTIDKEHUSIM pPaJUallUOHHOM TepamneBTUYecKOil
TEXHUKH, HapsAy ¢ KOMOWHHMPOBAaHHBIM METOAOM — SBISIETCS OJHMM M3 OCHOBHBIX
Croco0OB COBpPEMEHHOH TepanuH 3JI0OKAYeCTBCHHBIX OITyXOJeH Ieiiku MaTku. TakTHka
nedennst OonmbHBIX PIIIM HayanbpHBIX CTagui MOJDKHA 3aKIIOYATBCS B HMCIIOJIB30BAHUHA
pasnUYHBIX KOMOWHAIIMM OIEpaTHBHBIX BMEMIATENIBCTB, Jy4EBOW TEpalMH, pPa3HBIX
PSXUMOB  (PPaKIMOHUPOBAHUA UM CHOCOOOB OONydYeHHS B MPENOTEPAlMOHHOM WIIN
nociaeonepaquoHHoM nepuone. Ilpu npeunnBasuBHoMm PIIIM, skcrtupmanus MaTku C
OpUAATKaMU TPOBOAUTCS B CIIydyasX JIOKaJIW3alMM OIyXOJU B IIEPBUKAJIBHOM KaHale B
COUYETaHUH c CaJIBIIUHTUTOM, (udpommoMoIit, OIIyXOJIIMU SUYHUKOB,
HI3KOIM(PEpEeHIMPOBAHHON OIMYXOJIbI0 C TIIIyOOKMM BpacTaHHEM B  IKEJIE3UCTHIC
CTPYKTYpPbl. Y JKEHIIMH pEeNpOJyKTHUBHOIO BO3pacTa C HEHM3MEHEHHBIMU SHYHUKAMU
MPOM3BOIUTCA IKCTUPHALUSA MaTku Oe3 mpuaaTtkoB. B crparerun newenus PIIM III- IV
cranuit B KayecTBe Ppe3epBHOTO MeTofa 1enecoo0pa3Ho pUMEHEHUE
ayTOreMOXMMHUOTEPAIINK, KOTOpas yIAy4llaeT HEIOCPEACTBEHHBIE U  OTHAJCHHBIC
pe3ysibTaThl  KOMIUIEKCHOTO ~ 0a30BOTO  JIe4eHHs,  MOBHIMAET  3(¢EKTUBHOCTD
MNONMXUMHOTEPAIN M CHHXXAET €€ TOKCHYHOCTh, YTO BO MHOTOM CIIOCOOCTBYET
YIYYIICHNIO Ka4eCTBa KU3HU U BBDKHBAEMOCTH OOJIBHBIX.
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Abstract: in lraq concrete considered the most widely used building material. Thus, the
demolition of existing buildings in the present circumstances resulting in a huge amount of
concrete waste that must benefit of them, in order to achieve the economical, environmental,
and social benefit all together. This is done through scientific research demonstrates the
possibility of benefiting of this waste procedure, and therefore the data available will
encourage the government in the future to provide the necessary facilities for the use of
recycled aggregates and recycled equipment, and exploiting it usefully and properly.

In this article are considered the questions with the analysis of a problem of formation,
accumulation and possibilities secondary processing of building wastes from concrete
and reinforced concrete structural elements buildings and constructions in Iraq. Are
related the main features of the formation concrete and reinforced wastes and possible
directions of their recycling.

Keywords: construction waste, concrete and reinforced structures, defects and damages,
recycling, principles of waste management, construction waste, concrete and reinforced
structures, defects and damages, recycling, principles of waste management.

AHAJIN3 TEXHOJIOI'MYECKHX, DKOJOI'MYECKHNX
N COINUAJIBHBIX ACITEKTOB ITPU OPTAHU3AILIUA
INTEPEPABOTKHN BETOHHBIX
N )KEJIESOBETOHHbBIX OTXOA0B
I'pautn A.A.X.l, Kosiocopa H.B.? (Poccuiickas ®enepanus)
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Annomauusn: ¢ Hpake 6emoH cuumaemcsa camvlm WUPOKO UCNONb3YEMbIM CIPOUTNETbHBIM
mamepuanom. Paszpywenue 30auuti 8 NOCIE80EHHLIX YCIOBUAX NPUBOOUM K O0ZPOMHOMY
KOUYeCmeay CmpoumenbHbiX 0mxo008, KOMopble MONCHO UCNOAb308AMb 04 MO20, 4MoObl
docmuub 00well IKOHOMUYECKOU, IKOJI02UHECKOU U COYUANbHOU 6ble00bl. Bo3moodicno 6
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O0yOoywjem HayuHvle UCCIEO068AMUS,  NONYYEHHble 8 X00e AHANU3A MUPOBO20 ONbIMmd
nepepabomxu CmpoumenbHblx 0mx0008, nodyosm npasumenvcmeo Hpaxa npedocmasume
HeoOxoOumble cpeocmea U 000pyO008aHUe 0N UCNOAb308AHUSL PEeYUPKYIUPOBAHHBIX
azpe2amos u nepepadoOmanH020 MOPULHO20 CbIPbsL C NOAL3OU U HAOTEHCAWUM 00pasom. B
cmamve paccMOmpeHvl BONPOCHL, CEA3AHMbIE C AHATUZOM NpobiemMbl (Popmuposanus,
HAKONAEHUsL U BO3MOJICHOCMEN GMOPUYHOU NepepabomKu  CMpoOUmeibHblX OmX0006 U3
OEMOHHBIX U JHCeNe300eMOHHbIX KOHCMPYKMUGHBIX JIEMEHMO8 30AHUll U COOPYICEHULl 8
Hpake.  Paccmompenvl — OCHOGHblEe — 0COOEHHOCMU — (DOPMUPOBAHUsL — OEMOHHBIX U
JHCee300eMOHHBIX OMX0008 U BO3MOICHBLE HANPAGIEHUSL UX 6MOPUYHOL NePepabomKu.
Knrwouesvie cnosa: cmpoumenvhvie 0mxoovl, 6emonnvie u iHcene300emonHble KOHCMPYKYUU,
Odeghekmbl U NoBpexicOeHus, VMUuIu3ayus, NPUHYUnsl oOpawjeHus ¢  OomX00dMu,
cmpoumenvuvle 0mMxo0bl, OemonHble U Hcere300emoHHble KOHCMPYKyul, Oegexmul u
no8pPedNCcOeHUs.

Introduction: When constructing buildings and structures, both new objects and during
reconstruction, they allow the use of concrete and reinforced concrete structures and
products. In the manufacture and erection of concrete and reinforced concrete structures,
prefabricated (manufactured by an industrial method) and monolithic (made directly on the
construction site) concrete and reinforced concrete and products.

Features of the formation of concrete and reinforced concrete waste

In the process of exploitation, the structures experience operational and natural-climatic
effects. Defects and damages are formed, which lead to the termination of operation. The
structural elements are to be dismantled (controlled destruction) and transferred to the
category of "construction waste".

Figure 1 presents the results of a structural analysis of the features of the formation of
construction waste from concrete and reinforced concrete structural elements.

OumbGKH npH OummbKe npH OrcytcTeHe HinH || BospmedcTBrd mpH HenpoeKkTabie
NpOEKTHPOBaHHH H3rOTOBJIEHHH cnaboiit BXoAHOHR TpaHCOOPTHPOBKE MOHTaXXHbIE
KOHCTpYKUHHE KOHCTPYKUHHE KOHTpONb H/HJIH XpaHeHHH Harpy3KkH

y y v v v

| <DopMHpOBaHHe, HAKOIJIEHHE H NPOIBIeRHe Ne()eKTOB H NOBp K ICHAMA |

T T T T

Ocobsle BHABI ATpeccHBHOCTb PaspymeHHe KOHCT- VxyAauIeHHe OpoeKT-
BO3AeHCTBHI paboueit cpenst PYKTHBHBIX JTEMEHTOB HBEIX XapaKTepHCTHK

Fig. 1. Conditions for the manifestation of critical defects and damages

The erected concrete and reinforced concrete structural elements are transferred to the
category of "construction waste" after there are no more possibilities for restoration (repair,
restoration) of their functional characteristics [1, 2].

Another possible reason for the formation of concrete and reinforced concrete wastes is
the production (urban) situation. Sometimes we need to destroy the object of capital
construction, because it is bad for the development of the functional-territorial zone of the
urban environment or there is a moral wear of the constructive system. In both these
situations, it is possible that concrete and reinforced concrete structures may not show signs
of defects and damage (low physical wear of structures).

Concrete considers as the most popular building material because of the many
advantages that it has. This come up with a huge amount of concrete waste. The use of
demolished concrete debris as aggregates in concrete results in significant economical and
environmental benefits. Reuse of Construction waste gives two aims, the first is to remove
large quantities of pollution resulted from these waste, the second provides cheap resources
for concrete aggregates.
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Main directions and principles of waste management

At present, we know, formulated and put into practice the three principles of managing
the use of construction waste [3, 4]:

1. Prevention of building waste.

Improvement of manufacturing technologies, erection (reconstruction), in which the
complete dismantling (demolition) of the capital construction object is removed, makes it
possible to reduce the amount of construction waste. Table 1 show Survey results on major
sources of construction waste in the world.

2. Processing and reuse of concrete (reinforced concrete) structural elements by means
of secondary processing - demolition and recycling (demolition and processing)

For example, as a result of secondary processing (crushing) of concrete and reinforced
concrete waste, crushed stone of various fractions is obtained, which is then used for
auxiliary building structures, used for landscaping, for reuse in the production of building
structures.

3. Improvement of recycling technologies: waste that cannot be reused is destroyed.
Territories on which waste is destroyed or the products of processing are stored are strictly
controlled.

Table 1. Survey results on major sources of construction waste in the world

Major sources of construction waste waste Percentage
Concrete construction 289
Steel reinforcement bar 211
Formwork 15.8
Temporary hoarding 14.0
Scaffolding 7.9
Material handling 7.0
Finishing 53
Total 100.0

Extraction of natural resources, the production of building structures and products, the
formation of construction products of the desired functional purpose (safety and durability
are taken into account), waste generation and their utilization are structural elements of a
single and integral system [5, 6].

The issues of environmental protection (above all, the protection of undisturbed
territories) continue to be relevant. To solve the problems of waste management and
management (including construction waste) use system methods.

The use of recycling of construction waste of concrete (reinforced concrete)
structural elements can be solved with the help of a set of legislative (regulatory),
technological and social measures. When moving construction waste to stationary
technological devices for recycling concrete (reinforced concrete) structural elements, it
is possible to increase transportation costs. We can compensate for this with the help of
effective organization of work of technological equipment, deep processing of waste,
organization of logistics and marketing.
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Table 2. Compressive strength of original concretes and recycled aggregate concrete

Compressive strength of concrete (MPa)
Recycled coarse
Natural coarse Recycled coarse Recycled coarse aggregate
wic - aggregate and aggregate (50%) (100%6) and
and fine Aggregate % natural recycled fine recycled fine
(original concrete) 100% natura y : Y !
fine aggregate aggregate (50%) aggregate
(100%6)
0.45 375 37.0 34.0 30.0
0.55 28.9 28.5 25.0 21.5
0.68 22.0 21 17.5 13.0

In this case, it is possible to have additional profit due to the receipt of inexpensive raw
materials (construction waste, which is obtained when dismantling old (morally worn)
buildings and structures. Like any other, resource-consuming technology, secondary
processing of concrete and reinforced concrete structures, it is necessary to have adequate
scientific and methodological support, improvement of technological methods,
normalization of legislative documents, training and professional development of
maintenance personnel [7].
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Abstract: according to the high prevalence of erectile dysfunction and its effects on various
dimensions of these patients' lives, the purpose of the present study is to evaluate the impact
of the enriched cognitive-behavioral therapy (ECBT) on the improvement of clinical
symptoms, quality of life, and sexual self-efficacy of men with erectile dysfunction.

In this multiple baseline experimental single case study, five subjects with erectile
dysfunction were selected by purposive sampling method among clients of psychological
and psychiatric clinics and urologists in Mashhad, Iran. The data were collected by BREF
WHOQOL, IIEF and SSES-E questionnaire at pretest and post-test stages. Patients received
16 to 20 sessions of individual and the presence of couples enriched cognitive-behavioral
therapy, after which the results were analyzed by effect size and remission rate.

Remission rate was obtained 49/51, 43/35, 24/2, respectively for clinical symptoms, sexual
self-efficacy and quality of life, which shows high improvement of subjects in clinical
symptoms of erectile dysfunction and sexual self-efficacy. Also, an effect size of enriched
cognitive-behavioral therapy was obtained as 3/96, 5/98 and 1/89, respectively, which
indicates that the most effectiveness of enriched cognitive-behavioral therapy is on sexual
self-efficacy and clinical symptoms of erectile dysfunction variables.

Enriched cognitive-behavioral therapy was effective in the treatment of patients with
erectile dysfunction, increasing the sexual self-efficacy and quality of life in these patients.
This therapy method can underlie the applied research in treating erectile disorder
dysfunction.

Keywords: Enriched Cognitive-Behavioral Therapy, Erectile Dysfunction, Clinical
Symptoms, Quality of Life, Sexual Self-Efficacy.
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Annomayusn:  3a0aueil  OAHHO20 — UCCLEO08AHUsL  SIGIACMCS  GbISGICHUE — CHENEeHU
ahhexmusnocmu pacuuperHot KOCHUMUGHO-NOBEOEHUECKOU MEPAnuu, UCHOIb3YeMOU OJsl
VAYUUeHUS.  KIUHUYECKUX — CUMAMOMOG,  KA4ecmed JiCU3HU, d Makdce MNoa06ol
camosphexmusnocmu  naAYUeHmos ¢ IPEKMUIbHOU OUCPYHKYUEH, AGNIAIOWENCs 8ecbMd
He2amueHbIM (PAKmMopom, GIUAIOWUM HA PA3IUYHbIE ACNEeKMbl JCU3HU yenoeexa. [lns
nposedenus Uccied08anusl, Cpeou NAYUeHmMo8 NCUXUAMPULECKUX KIUHUK U YPOTOUYECKUX
kabunemos Mewxeda (HUpamn) Ovino uvlOpano name KanOuoamos ¢ COOMEEMCmEYuuUM
ouaenozom. C Kaxcovim us nayuenmos owvlio npogedero om 16 0o 20 ceancog pacuupennoul
KOZHUMUBHO-N0GeOeHYeckoll mepanuu. Pezynomamer uccredosanus npedcmagienvl 8
OaHHOU cmamye.

Knwuesvie cnosa: pacuiupennas KoHUMUBHO-NOBECOCHUECKAS MEPANUs, IPEKMULbHAS
OUChYHKYUSL, KIUHUYECKUE CUMNIMOMbL, KAYeCE0 JCUSHU, NOL08AS CAMOIPPekmusHocmb.

Introduction

American Psychiatric Association (APA) has defined the erectile dysfunction (sexual
impotence) as a persistent or recurrent inability to attain or to maintain until completion the
sexual activity, an adequate erection, which causes marked distress or interpersonal
difficulty [11]. The erectile dysfunction is one of the most prevalent sexual disorders in men,
and it is reported that the world prevalence rate of erectile disorder in 1995 has been more
than 150 million persons and it will reach to 322 million persons by 2025 [2].

Various risk factors can contribute to erectile dysfunction. In 20 to 50 percent of the
cases, there is an organic cause for erectile dysfunction, the most important of which include
diabetes, cardiovascular diseases, kidney and urinary tracts diseases, surgery operations, etc.
[3] Also, the age factor is one of the most essential mentioned causes of erectile dysfunction,
and many studies have shown that erectile dysfunction is associated with aging [4].

Psychological factors are suggested as the primary cause of erectile dysfunction in about
10 to 30 percent of cases 5]. These include performance anxiety [67], fear of failure in
sexual performance [8]. failure expectancies, and attentional focus[910], depression,
anxiety, and lack of self-esteem [11, 12, 13, 14, 15, 16, 17, 18]. In the youth, various
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psychological factors are influential, such as emotional stress, psychosocial events, lifestyle,
conviction, trauma in the past, etc. [19].

Previous studies have stated that patients afflicted with this disorder have fundamental
problems in terms of quality of life, self-esteem, satisfactory interpersonal relationships,
marital satisfaction, sexual self-efficacy, mental adaptability, a sense of belonging, and
loneliness [19, 20, 21, 22, 23]. Thus, paying attention to these cases is inevitable for treating
the sexual dysfunctions, especially the erectile dysfunction in men.

World Health Organization, defines the quality of life as: “the individual’s perceptions
about his life position, concerning the culture and value system in which he lives and is
under the influence of his desired goals, expectations, and standards” [24]. Patients with
erectile dysfunction experience less satisfactory sexual relationships [25]. This defect in
satisfying sexual relationships increases the level of complexes, relationship conflicts, and
less sexual activities [26]. McCabe and Matic have also proved that patients afflicted with
erectile dysfunction, as well as their partners experience a significant decrease in the level of
sexual activity, self-esteem, and quality of life [20].

Also, sexual self-efficacy considers the cognitive functional aspects of erection and
adaptability as well as the level of sexual self-confidence and assurance in men, and evaluates
men’s beliefs, regarding the manner of sexual relationship and erection in some sex situations
[27]. Latini and his colleagues, found a relationship between the intensity of erectile
dysfunction and the sense of sexual self-efficacy and self-confidence towards having an
appropriate erection for sexual activity. The senses of self-esteem and self-efficacy arise from
these patients’ automatic thoughts and negative inefficient beliefs and attitude. [21, 22].

The research done on the treatment of the erectile dysfunction reports the effects of
behavioral [6, 8], cognitive [11], cognitive-behavioral [28, 29, 30] methods. It also reports
effect of systematic desensitization [31, 32] in the erectile dysfunction.

The cognitive-behavioral therapy for sexual problems is focused on several factors,
including sex training (bibliotherapy, anatomy and sexual organs, sexual cycle and sexual
response, myths and wrong shared beliefs, and the correct intercourse techniques and
positions), cognitive restructuring (recognizing and restructuring the negative automatic
thoughts, inefficient beliefs and schemata), communication practices (the manner of
expressing thoughts and emotions), and sensate focus technique [33, 34, 35]. Also,
behavioral technigues such as systematic desensitization and Kegel exercises are influential
in the treatment of erectile dysfunctions [31, 36].

Adding such influential techniques, as systematic desensitization and the encounter
techniques, appropriate for each patient, as well as behavioral techniques, such as Kegel
exercises and cognitive techniques, such as relaxation to the cognitive-behavioral
models suggested by Caballo [35] and Leahy, Holland, and McGinn [37], made this
treatment plan what can be called the enriched cognitive-behavioral therapy. Thus, this
research aims to evaluate the effectiveness of the enriched cognitive-behavioral therapy
in the improvement of clinical symptoms, quality of life, and sexual self-efficacy of
men suffering from erectile dysfunction.

Methodology

Participants: The present study is a semi-experimental study, with a single case,
multiple-baseline design, in which five subjects afflicted with erectile dysfunction have been
selected by purposive sampling method from those who referred to psychological and
psychiatric clinics and urologists. The inclusion criteria were the patients who received a
diagnosis of erectile dysfunction based on diagnostic criteria of the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV-TR) [1], the age range
between 20 to 50 years old and minimum high school level of education. Subject excluded
from the study based on the exclusion criteria such as receiving psychotherapy or
pharmacotherapy treatment in the last two months, having comorbid psychological or
physical disorder, having urologic problems or considerable organic defects, having severe
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psychological disorders (e.g., substance abuse, mental retardation) and having no spouse or
a fixed sexual partner.

Procedure: In the first and second sessions, research tools were presented to the subjects,
and the baseline was provided as the pre-test. Then the subjects were underwent the
enriched cognitive-behavioral therapy for 16 to 20 sessions, which had been designed
according to the therapy models by Leahy et al. [37] and Caballo [35]. Each therapy session
lasted for 45 to 50 minutes, and some of these sessions were held by the presence of the
couples. Also, in each session, some assignments were given to them individually or in
pairs. After the end of the sessions, the research tools were presented again and were
considered as the post-test. Before the beginning of the treatment program, a form
concerning their consent to participate in the research had been presented to them to make
them aware of their rights. Also, some explanation regarding the topic and general process
of the research was presented to them. In the introduction and briefing session, all their
probable questions were answered.

Clinical symptoms of erectile dysfunction, sexual self-efficacy, and quality of life were
evaluated both before and after the enriched cognitive-behavioral therapy through
performing the Brief World Health Organization Quality of Life questionnaire (WHOQOL-
BREF), the Sexual Self-Efficacy Scale-Erectile Functioning (SSES-E), and the International
Index of Erectile Function Questionnaire (I1IEF). To explore and analyze the behavioral data,
the effect size method and remission rate were used in this research [38].

Research Tools

The questionnaires used during the research are the following:

e The sexual history and demographic characteristics questionnaire.

e International Index of Erectile Function Questionnaire (I1EF), which is a short 15-item
questionnaire, evaluating such points as erectile functioning (6 items), orgasmic functioning
(2 items), sexual desire (2 items), intercourse satisfaction (3 items), and overall satisfaction
(2 items). The maximum score obtained in IEF questionnaire is 30 for the Erectile
Function. In this field the scores 25-30 are considered as lacking dysfunction, 19-24 as
having low dysfunction, 13-18 as having low to moderate dysfunction, 7-12 as having
moderate dysfunction, and 0-6 as having severe dysfunction [39]. Internal consistency using
Cronbach's alpha was 0.73 to 0.92 for the five items and 0.91 in general, and the rate of its
reliability, using test-retest, varies from 0.64 to 0.84 for the five items [40].

e The World Health Organization Quality of Life — BRIEF Questionnaire (WHOQOL-
BRIEF), which is the shortened form of the hundred-question quality of life questionnaire of
the World Health Organization (WHOQOL- 100), exploring the quality of life in the four
domains of health, including physical health domain, psychological health domain, social
relationships domain, and environmental health domain. The World Health Organization
quality of life questionnaire has been standardized in Iran. Usefy et al.41 [41] have reported
Cronbach's alpha coefficient for the four domains of this questionnaire as 0.76 to 0.82.

e The Sexual Self-Efficacy Scale-Erectile Functioning (SSES-E) questionnaire,
evaluation the cognitive aspects of erectile functioning and adaptability in men and their
beliefs about the manner of having sexual relationship and erection. This questionnaire’s
domains include satisfactory and fearless sexual relationship, keeping the erection during
the sexual intercourse, assurance about the sexual encounter, reaching to orgasm, and having
sexual desire for the next times. Cronbach's alpha coefficient for this scale is 0.95 and has
been estimated as 0.82 to 0.91 for the five factors [27].

Results:
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Table 1. Shows demographic data and previous treatment history of 5 subjects of study

. Marital Marital | Dysfunction | Previous Medicatio AIC.OhOI‘ Co morbid
Age | Education status duration duration treatment| " before |smoking and disorders
treatment| drag use
Subiect Low sexual
1J 34 Bachelor | Divorced | 3years 10 months  |Medication| Sildenafil - desire, anxiety,
and stress
Low sexual
Subject 33 Diploma Married 4 years 1 year - - Alcoho! and desire,
2 smoking premature
ejaculation
Subject 41 Medical Married | 17 years 1 year Medication| Tadalafil AICOhO.I and
3 doctorate smoking
Subject 28 Master Single - 6 months - - Alcohol P_rematl_Jre
4 ejaculation
Substance use,
. . premature
Subject 36 Diploma Married 3 years 3 months Smoking and ejaculation, and
5 methadone
low sexual
desire

Table 1: Demographic information of all 5 subjects by details According to Table 2, it
can be stated that remission rate in the variables under study has been significant. The
amount of changes in the scores’ average for the research variables has been high.
Moreover, it has been the highest for the erectile dysfunction’s clinical symptoms.

Table 2. Remission rate of study’s variables by subjects

QOL SSES-E IEF

Subject 1 27.17 51.96 41.18

Subject 2 29.27 44.79 54.90

Subject 3 18.27 37.50 40.32
Subject 4 16.96 33.04 40

Subject 5 29.33 49.45 71.15

Total Remission Rate 24.20 43.35 49.51

The rate of increase in the amount of average score of the erectile dysfunction’s clinical
symptoms (the IIEF scores, which consist of such domains as the erectile functioning,
orgasmic functioning, sexual desire, satisfaction from intercourse, and the overall
satisfaction) has had a significant improvement clinically, at the end of the therapy in
comparison to the baseline (the overall remission rate is 49.51 percent). These results prove
the first assumption of this research, which had predicted the improvement of clinical
symptoms in the patients suffering from erectile dysfunction after the enriched cognitive-
behavioral therapy.

The second assumption had predicted the effectiveness of the enriched cognitive-
behavioral therapy in the improvement of quality of life for men afflicted with erectile
dysfunction. Table 2 shows that the overall remission rate in the subjects’ quality of life
variable is 24.2, which is lower than the other variables, but shows an acceptable change in
the level of subjects’ quality of life, which includes such domains as physical health,
psychological health, social relationships, and environmental health. The increase in the
subjects’ scores in the quality of life scale and the acceptable remission rate confirm the
second assumption of the research.

According to the obtained results concerning the third assumption of this research,
which shows that the overall remission rate is 43.35, and considering the increase in the

European science Ne 3 (35) = 70



level of subjects’ scores in post-test, it can be concluded that there has been significant
improvement in the subjects’ sexual self-efficacy and this confirms the third assumption
concerning the effectiveness of the enriched cognitive-behavioral therapy in the
improvement of sexual self-efficacy in men afflicted with erectile dysfunction.

Table 3. The effect size of the enriched cognitive-behavioral therapy on the study variables regarding
the difference between the scores’ average in pre-test and post-test

Mean Standard deviation Mean Standard deviation Effect size
(M) (SD) (M) (SD) (d cohen)
57.60 12.12 101.00 8.00 5.98
71.20 17.24 93.00 15.23 1.89
31.40 11.80 60.60 8.82 3.96

According to Cohen’s classification and the information from Table 3, it can be deduced that
the effect size of the clinical symptoms (I1IEF) and sexual self-efficacy (SSES-E) variables is 3.96
and 5.98 respectively, which is the highest amount among the study variables. This effect size
suggests that these variables have had a significant change in post-test compared to pretest
which, in turn, shows the highest effectiveness of the enriched cognitive-behavioral therapy in
these variables. Also, the quality of life variable with the effect size of 1.89 has high effect size in
Cohen’s classification despite having the least effect size and effectiveness in the enriched
cognitive-behavioral therapy among the variables. It shows the effectiveness of this therapy
program in the subjects’ quality of life variable.

Discussion

This study aimed to examine the effectiveness of the enriched cognitive-behavioral
therapy on the improvement of clinical symptoms, quality of life, and sexual self-efficacy in
men with erectile dysfunction. Thus, five subjects afflicted with erectile dysfunction
underwent enriched cognitive-behavioral therapy. Having compared and analyzed the
obtained data of this research, the research variables and the results of other studies, the
following has been reported:

The results of this research suggest that the increase in the average scores of the erectile
dysfunction’s clinical symptoms (the IIEF scores, including the erectile functioning,
orgasmic functioning, sexual desire, intercourse satisfaction, and overall satisfaction), have
had a significant improvement at the end of the therapy process, in comparison to the
baseline. Also the effect size, according to Cohen’s definition, showing the significant effect
of the enriched cognitive-behavioral therapy on the erectile dysfunction’s clinical
symptoms. This amount of effect size confirms the effectiveness of the techniques used in
the enriched cognitive-behavioral therapy (such as Systematic desensitization, Sensate focus
technique, sex training, Kegel exercises, Relaxation, Bibliotherapy, watching educational
movies, Cognitive techniques, etc.).

The results of this research are consistent with those obtained in other research
[42, 43, 33, 44, 32, 45, 46, 47, 48, 49, 50]. Similarly, in a study by McCabe33 [33], which
had explored the effectiveness of cognitive-behavioral therapy on the erectile dysfunction in
heterosexual men and spouses. After ten weeks of cognitive-behavioral therapy on the men
who had a sex partner, it was proved that the rate of the erectile dysfunction in these patients
decreased from 71.1% in the baseline to 35.6% in the post-test.

In another study, which explored the effectiveness of a systematic treatment, including
training the communication skills and sensate focus technique, aiming to treat erectile
dysfunction in the men who used to take Sildenafil, the results showed that the use of
behavioral techniques were more influential than only taking Sildenafil and has more effects
on erectile functioning, sexual satisfaction, and the number of sexual intercourses [43]. The
treatment used in this research, as the structural components of the therapy, had the same
components as the present study.
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McCabe et al. [44] reported the effectiveness of Internet-based psychological therapy
models. The obtained results showed that the men who completed the program gained a
significant improvement in their erectile functioning, the rate of satisfaction, and the quality
of the sexual relationships. Anderson et al. [42] have done research, aiming at the
exploration of the effectiveness of Internet-based cognitive-behavioral therapy (ICBT) in the
treatment of erectile dysfunction. This program consisted of 7 weeks of web-based therapy,
with the support of a therapist through email contact. Also in this research, the 1IEF Scale
was used three times: before the therapy, after the end of the therapy, and six months after
the end of the therapy. The results showed a significant improvement in the erectile function
of those who had received the therapy, in comparison to the control group.

The results of the research are consistent with the studies of Munjack et al. [45], who
tried to treat the erectile dysfunction with rational-emotive therapy, Auerbach and Kilmann
[32], who used the systematic desensitization to cure the erectile dysfunction, and those
researches who used the ban on intercourse, training, and role play to treat the erectile
dysfunction [51]. In Everaerd and Dekker’s study [50], the use of sex therapy, systematic
desensitization, and the rational-emotive therapy for treating the sexual dysfunction in men
were explored. The results show the effectiveness of these treatments in men’s sexual
dysfunction and are consistent with the present research results.

Wiley et al. [46], who used Masters and Johnson’s Therapy and Vacuum pump to cure
the sexual relations, found more or less the same results. No difference between
psychotherapy with and without the Vacuum pump was reported. In two pieces of research
by Banner and Anderson [47] and Melnik and Abdu [48], which compared the
psychotherapy with Sildenafil to using only Sildenafil, some results concerning the
treatment of erectile dysfunction appeared to be similar to the present research. The meta-
analysis of Melnik et al.’s study [49] was done aiming at the exploration of the effectiveness
of psychological interventions with oral medications, local injection, and vacuum tools. In
short, the results of this research suggest the consistency with the results obtained in the
present research.

The results of this research showed the increase in the post-test scores’ average of
quality of life and the sexual self-efficacy variables, compared to the baseline. The
remission rate and the significant increase in the scores’ average, as well as the effect size,
suggest the effectiveness of the enriched cognitive-behavioral therapy on the two
components, the sexual self-efficacy and the quality of life for the men afflicted with erectile
dysfunction. The high rate of the effect size for the sexual self-efficacy can be attributed to
the high sexual self-confidence gained through the therapy process, and the decrease in
sexual anxiety as a result of behavioral practices and imagined encounter (systematic
desensitization), in the real context (sensate focus technique) and also the increase in the
patient’s and his sex partner’s sexual knowledge. The cognitive practices, the decrease in the
conflict between spouses, the communication skills, and the decrease in the comorbid
disorders in the patients were among the influential factors of the enriched cognitive-
behavioral therapy in the quality of life component. These results are consistent with those
of the previous research [23, 52, 53, 54, 55, 56, 57, 21, 58].

Rosen et al. [23] showed the effects of curing the men afflicted with erectile dysfunction
and depression symptoms on the quality of life, sexual function, and mood. A strong
correlation between the amount of erectile functioning and the general quality of life and
mood has been observed. It suggested that the changes in erectile functioning were
associated with the improvement in the mood and quality of sexual life, which is itself under
the influence of the improvement of satisfaction from spouse and family life and satisfaction
from life. Bocchio et al. [52] also declared that treating the erectile dysfunction results in the
decrease in the psychological distress and the improvement in the quality of life in these
patients. The results of this research are consistent with those of Ponizovsky’s research [53]
regarding the quality of life of men afflicted with erectile dysfunction. Idung et al. [55] and
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Hassan et al. [54] declared that after treating the erectile dysfunction in the spouses, their
quality of life scores increased significantly.

Althof et al. [57] and Latini et al. [21] reported similar results, concerning sexual self-
efficacy for patients afflicted with erectile dysfunction. Also, Martinez-Jabaloyas et al. [58]
found a significant improvement in all the domains of self-confidence in curing erectile
dysfunction with Sildenafil. In this field, Althof et al. [56] reported similar results about the
increase in self-confidence after treating erectile dysfunction.

According to the results of the present research and other relevant studies, it can be
deduced that regarding the high prevalence and the increase in the prevalence rate of erectile
dysfunction in men and the direct and indirect effects of this dysfunction, whether in
individual, or interpersonal levels, and the quality of life of these people, it is necessary for
the experts and therapists in the field of psychological disorders and urologists to pay more
attention to the appropriate therapy approaches to reduce the psychological symptoms and
the problems related to this dysfunction, and the improvement of interpersonal and marital
relationships of them. It was shown by various studies, which results were consistent with
this one, that the erectile dysfunction affects the individual’s life aspects, as well as it
negatively affects his partner’s life aspects. Thus, a treatment which covers most of their life
aspects should be used. Not only does the research confirm the effectiveness of the enriched
cognitive-behavioral therapy in the clinical symptoms of the men afflicted with erectile
dysfunction, but also shows that it has had high effectiveness in the other components like
sexual self-efficacy and quality of life.

Limitations

Because of the limited number of the samples, the overgeneralization of the results is
limited. Due to the time limitation, the periods of evaluation in the pretest and post-test of
the present research were 16 to 18 weeks. It also seems necessary to have a multiple-month
follow-up period. Exploring the effectiveness of the enriched cognitive-behavioral therapy
with a higher number of samples and exploring the variables associated with the subjects’
sex partners can be taken into consideration in the future research.
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