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bNOJOTI'UA

NBPATUMOBA 3usipa lllapud
BeIyIIVii HAyYHbI COTPYOHMK, KAHAMIAT OMOJIOTMYeCKUX HAyK, TOLEHT,
VIHCTUTYT TeHeTUUeCKMX pecypcoB, MMHMCTEPCTBO HAyKM U 06pa3oBaHmsi, A3epbaiimkaH, T. baky

MYCAEBA Ajsiten Pamus
MJIAIINI HAYYHBIV COTPYIHUK, IHCTUTYT reHeTMIEeCKIUX PECypCOB,
MuHMCTEepCTBO HAyKM 1 06pa3oBaHusi, A3epbaiigkaH, I. baky

AJIVEB Pamus Taru
3aBeyIOIINii OTAEIOM, TOKTOP 6MOTorMYecKnx Hayk, mpodeccop,
VIHCTUTYT TeHeTUUeCKMX pecypcoB, MMHMCTEPCTBO HAYKM U 06pa3oBaHusi, A3epbaiimkaH, T. baky

OITPEJEJIEHUE ITAPAMETPOB BOJJHOI'O PEJXKMMA B JINCTHAX CON
ITPU PA3JIMYHBIX YCJIOBUSX BBIPAIIIVIBAHUSA

AHHOmauus. Llenvio uccnedosaus a6/1s710Cb 8bisi871€HUE OMHOCUMEILHO YCMOLUU8blX COPIMO08 cou nymem usy-
ueHus 8o30elicmeus 3acyxu Ha 800HbIlI pexcum pacmeHuti. B pabome ucnonv3o8amsl odpasust 10 copmos cou
(Glycine max L.), evipaujeHHbIX HA ONbIMHO-Noae8oM yuacmke MHcmumyma TI'enemuueckux Pecypcos. Ilapa-
Mempol 600H020 peXUMA 8 TUCMbSIX pacmeHuli onpedensiiu 8 yc08usx Noausa 6 pasy semenenus, 8 asy useme-
HUS U 8 YC108USIX 3ACyXU. Y 3aCyxX0yCmotiuueslx pacmeHuti omHocumesvHoe codepxcaue 800vl U 8000ydepiusaro-
was cnocobHocme ebviule, depuyum 8odel Hudce. Obpasusl Yykyposa — 7, 8, 14 moxicHo cuumams 6oJiee ycmotiuu-
8bLMU NO CPABHEHUTO C Opy2uMU 00pasuamu.

Kntoueenle cnoea: cos, 800oydepicusarouias cnocobHOCMb, 0MHOCUmesvpHoe codepicarue 800bl, deuyum

600bl.

BBepeHue

[TocKobKY BbICOKAsi TEMITEPATYpa M HEIOCTa-
TOYHAs BJAXKHOCTh BO3/IyXa U ITOYBHI B JIETHEM Ce-
30HE TIPUBOAAT K HapYLIIEHUI0 HOPMaTbHOTO X0/1a
o6MeHa BeIeCTB Y pacTeHuit 1, Kak CaeCTBIe, K
CHVDKEHMIO YPOXKafHOCTH, TO GOJIbIIOe 3HAUEHUE
MpMoGPeTA0T PabOoThl, KOTOPbIE BEIYTCS IO I0-
BBIIIIEHUIO 3aCYXOYCTOMUMBOCTY CETbCKOXO35i-
CTBEHHBIX KYJbTYP B Pas3/JMUHbIX 30HAX Haiuei
pecy6IKu.

3aCcyX0OyCTOMUMBOCTh pAacTeHMiI BO MHOTOM
orpeensieTcsl U3yUeHUEM IapaMeTpPOB UX BOI-
HOTO peXXuMa. 3acyxa BJAMSET Ha pasMIHbIe TIPO-
I[eCCHI B PACTUTETbHOM OpraHu3me: (GOTOCUHTES,
IbIXaHMe, aKTUBHOCTb (DEPMEHTOB, POCT U [ejie-
HIM€e KJIE€TOK U T. 1., HO B KOPHE BCETO TOTO JIEXKUT
BJIMSIHME 3aCyXM Ha BOIHBI PEXUM. DTO MpeEXIe
BCETO0 ITapaMeTpbl BOAOYIEPKMBAIOIIEl 1 BOJOIT0-
IJIONIAIOIIEN CITOCOOHOCTY, BOAHbBI Ae(DUIINT, OT-
HOCUTEJIbHOE CcofepkaHue Boabl. V3yueHue

rokasaresieii BOGHOTO pekumMa IMO3BOJISIET MOJTy-
yuTh 60JIee TOUHYIO MH(OPMAIMIO O 3aCyX0YCTOM -
YMBOCTU KaXIoro copra [3, c.19].

Cos (Glycine max L.) — ogHa U3 BakKHENIINUX
CebCKOXO035IICTBEHHBIX KYJIbTYp BO BCEM MMDE,
MCTOYHVK OEJIKOB, XMPOB, MakKpo- ¥ MUKPO3Jie-
MEHTOB B NUTAaHMM YeJIOBEKa M OCHOBHAS KyJIb-
Typa, UCIOJIb3yeMasi B Pa3IMYHbIX Pal[MOHAX >KM-
BOTHBIX. COIJIaCHO MIpUBeJEeHHbIM JaHHBIM, COS -
pacTeHue, KOTOpoe OoJbllie TTOIBEPKEHO BO3IEli-
CTBUIO aOMOTUYECKMX CTPECCOPOB, B YaCTHOCTHU
3aCyX¥ M HU3KOi1 TeMITepaTypbl, UeM Ipyrie 6060-
Bble [6, c.201]. BausitHue cTpecca, BbI3bIBAIOLIETO
HEXBAaTKY BOJIbI, B OOJIbILIE} CTEIIEHN TTPOSIBJISIETCS
B (hase pocTa u pa3sBUTHS OHTOTeHe3a [5, ¢.327].

Llenbio uccaeqoBaTeIbCKOM PabOThI OBLIO U3Y-
yeHMe BIMUSIHUS 3aCyxM Ha IOoKas3aTejy BOJHOTO
peskMMa pacTeHUi pasIMIHbIX cCOPTOB cou (Glycine
max L.) 1 BbISIBIIEHNE OTHOCUTENbHO YCTOMUMUBBIX
COPTOB.
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Marepuan 1 MeTOAbI

Cemena copTos cou (Glycine max L.): YykypoBa-
3, UykypoBa-4, UYykypoBa-5, YykypoBa-6, Uyky-
poBa-7, Uykyposa-8, Uykyposa-9, Uykyposa-12,
UykypoBa-13, UykypoBa-14, uCIOnb30BaHHbIE B
MCcCeqoBaHuy, ObUTM TIpemocTaBieHbl Harmo-
HaTbHBIM ['eHOaHKOM AsepbaiimkaHa ¥ BbIpa-
IIeHbl Ha OIBITHO-IIOJIEBOM yuacTKe MHcTuUTyTa
reHeTMUYeCKUX pecypcoB. [lapaMeTpsl BOZHOIO pe-
KMMa B JIMCTBSIX pacTeHMil ompenensuiu B yCJIo-
BUSIX TTOJIMBA B (Da3y BeTBIEHNS, B a3y BETEHUS
M B YOUIOBUSIX 3aCyXM COTJIACHO OOIIENpPUHSITON
meTtoauke (2, c.49).

PesysibTaThl M UX OOCYKaeHMe. B ymepeH-
HOM KJIMMaTe IMpolecc TpaHCIIUpaluu, mpoTeKa-
IO Y pacTeHMit, coryiacyeTcs ¢ MOCTyIlJIeHeM
BOZbI B pacTeHue 13 TIOUBbI ¥ OBOJHEHHOCTH pac-
TUTETbHBIX TKaHEel CTabUIbHO IOAAepPKUBAETCS,

TO ecTb BOJHbBII 6agaHC (QYHKIMOHUPYET
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HOpMayibHO. OOHAKO B JKapKye JIeTHIE THU YCKO-
peHue TpaHCIMpaLyyM HAPyIIaeT 3TOT 0ajaHC U
BbI3bIBaET AebuUNUT BOAbL. [e@UIMT BOIbI MOXKET
MOCTUTaTh 25% ec/y MoYBa HEAOCTaTOYHO BiIaK-
Hasl, IpY 3TOM BO3HMKAIOT HapYIIEHNUS BOJHOTO
OasaHca. DTO OOBSICHSIETCS TeM, YTO MHTEHCUB-
HOCTh TpaHCIOMpalyu, KOTOpas IMPOMCXOIUT B
sKapKye Yachl, IPEBbIIAET CKOPOCTh MOTJIOIEH NS
BOJIbI KOPHSIMM, TO €CTh KOJIMYECTBO IIOTEePSIHHOM
BOJIbI HE MOXKET GBITh BOCCTAHOB/IEHO. [locTemneH-
HOe yBejmueHue aeduinTa BOAbI IpeaoTBpania-
eTCsl IPYTUM HEeCTBYIOIIMM MeXaHU3MOM — yBe-
JVYEHMEeM BOIOYIEPsKUBAOIIEH CIIOCOGHOCTU U
3aKpbITHMEM yCTbull (4, C.5).

[TapameTpbl BOTHOTO pEXMMa COPTOBBIX 06-
pas1ioB COM OIpeeIsin B YCIOBUSIX SKapKOTO KT -
mara Amiepona. Omnpenenenue nebuiuTa BOIbI
BBISIBMJIO PasHUILY 110 9TOMY [TapaMeTpy Cpeiy 00-
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Puc. 1. Onpepnenenne geduinTa BOIbI B JIMCTHSIX 00PA3IOB COM B YCIOBUSIX TTONNBA, (%):
1) dasza BeTBneHus; 2) pasa 1BeTeHNs
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Puc. 2. Onpenenenne geduiimta BOAbI B IMCThSIX 0OPA3I0B COM B YCJIOBUSX 3aCyXH, (%)

O6pasuamyu ¢ HU3KUM JedUIMTOM BOILI Ha
CTaguM BeTBJeHUs CTaau copTa cou Uykyposa-9,
UykypoBa-8, UykypoBa-12: COOTBETCTBEHHO,
10,26; 15,83; 16,45%. MakcuMaabHbIi dedUIUT
BOZbI OOHapy>keH B o6pasiax Yykyposa-3 (34,2%),
BBICOKMIT IeULINT BOIBI — Y pacTeHuit copToB Uy-
KypoBa-4, UykypoBa-7, COOTBETCTBEHHO, 27,2;

24,65%. B mpyrux obpasiiax meduIiInT BOIbI KoJle-
6asics B mpegenax 20,0%.

B dase 1BeTeHUsT B JUCTHSIX PaCTeHUIT COpTa
cou YykypoBa - 5 Habaogany HU3KUIT gedUIuT
Bozpbl (14,84%). Bricokue mokasarenu geduumuta
BOJIBI ObUIM 3a(MKCHUPOBAaHBI y 00pa3ioB Uyky-
poBa — 4, UykypoBa - 7, COOTBETCTBEHHO, 24,7;
27,69%. B  mpyrmx  skcmepuMeHTaTbHBIX
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BapMaHTaX ITOT MapamMeTp Koyiebasicsl B Auara-
30He 18,0-22,0%.

[Tpu 3acyxe y pacteHmii copToB cou UyKypoBa-
3 u UykypoBa-7 HabGmomancss HU3KUI OebUIAT
Bombl - 15,16 u 15,17%, cooTBeTcTBeHHO. Makcui-
MaJIbHOe 3HaueHue medurra Bombl 6bLI0 O6HA-
PY’)XEHO B OIBITHOM BapuaHTe UykypoBa-13
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(23,33%). Y obpasios cou UykypoBa-4, UykypoBa-
14, YykypoBa-5 Hab01a/1M BBICOKMIT YPOBEHb JTe-
¢duimta Bombl - 22,64; 22,59 u 22,44%, cooTBeT-
CTBEHHO. Y Jpyrux oOpasioB M3MeHEHMe Iapa-
MeTpa AeduuMTa BOABI KOIeOasoch B Ipenenax
20,0-21,0%.
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Puc. 3. Onpenesienie OTHOCUTEIBHOIO COLEeP>KaHMSI BOABI B JIMCThSIX COM B YCJIOBUSX IOJINBA, (%):
1) dasza BeTBneHus; 2) B hase mBeTeHUst
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Puc. 4. OrnipefiesieHrie OTHOCUTEIBHOTO COJIEPIKaHMSI BOMBI B JIMCThSIX 06pa3I[0B COM B YCIOBUSIX 3aCyxu (%)

OrmpesiesieHie OTHOCUTEIBHOTO COMEPIKaHMST
BOObl B TKaAHMIX JIMCTbEB paCTEHI/Iﬁ Ppa3INYHbIX
COPTOB COM TOKA3aJio, YTO B YCIOBMSX IOJMBA B
(asy BeTBJIEHMS ITOT IIapaMeTpP U3MEHSIICS B MH-
TepBae 65,7% (UykypoBa-3) u 89,74% (UykypoBa-
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9) (puc.2). OTHOCKUTENbHOE COAEepsKaHVe BOIbI B
(ase uBerteHus cocrasisuio 72,31% (Yykyposa-7)
- 85,16% (UykypoBa-5). Bo BpeMs 3aCyXu 3TOT I10-
KasaTeJib BapbUPOBaJ B mipenenax ot 76,67% (Uy-
KypoBa-13) no 84,84% (Yykyposa-3).
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Puc. 5. OnpepesieHre BOAOYAEPKMBAIOIIEH CTOCOOHOCTHU B JIMCTHSIX 00PA3IIOB COM B YCJIOBUSIX TTOJIMBA, (%):
1) dasza BeTBneHus; 2) pasa 1BeTeHNs
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Puc. 6. Onipenenenye BOOOYIEPKMBAIOIIEl CIIOCOOHOCTY B YCIOBUSIX 3aCyXM B JIMCTHSIX 06pa31ioB cou (%
p yaep Y X p

B yciioBusx mosnvBa B ¢aze BeTB/IEHMS TOKa3a-
TeM BOIOYIEPKMBAMOIIEN CITOCOOHOCTM Bapbu-
poBanM B nOuamasoHe 57,16% (UykypoBa-7) —
72,7% (YykypoBa-3), B ¢ase 1seteHus ot 51,53%
(Uykyposa - 7) mo 69,79% (UykypoBa-6). B ycio-
BUSIX 3aCYXM 3TOT ITOKA3aTelb Kojiebacs B peze-
nax 51,33% (YykypoBa-14) - 66,66% (UykypoBa-
12). V pactenwmii copra YykypoBa-7 Takke HabJI0-
Jlajlach MeHbIIasl oTeps BOJbI BO BpeMsl 3acyXu
(52,42%). TIpy HemocTaTKe BOIbI B KII€TKaX YBeJIN-
YMBAETCs CoJlepkaHue CBSI3aHHOI BOIbI C OCMOTU -
YeCKMMM BeIIecTBaMM U BOJOYIEep>KMBaIoIIast
crioco6HOCTh. [To MHenuo TomoBuHoit E.B., 1Mo
Mepe YCUJIEHUST 3aCyXHU, Y COPTOB ¢ 60jiee BBICOKOIA
CTEeIMeHbI0 YCTONUMBOCTY YBEJIMUMBAETCS VX BOJIO-
yaepskuBalolas croco6Hoctb (1, c.39). ITokasa-
TeJIM BOJOYEPKMBAIOIIEN CITOCOOHOCTY B YCIIO-
BUSIX 3aCyX¥ CHU3UIMUCh Ha 8,3—10,0% mo oTHoI1Ie-
HUIO K ¢ha3e BeTBaeHMS; Ha 0,4% I10 OTHOIIIEHUIO K
(dase uBeteHus1. C Ipyroi CTOPOHBI, I10 Mepe TOTO,
Kak JIMCThSI CTapeloT, BOAOYAepsKMBaoIas CIo-
COOHOCTD YBETMUMBAETCS. ITO MPOAEMOHCTPUPO-
BaHO B MPOBeJIeHHbIX HAMM 3KCIIepMMeHTax, KO-
ra npu cpaBHeHUM ¢a3 BeTBIEHUS U LBETEHUS
HaOJII0AA/IOCh CHIKEHYE 3HAYEHMIT BOAOYIEPKIU-
BaIOIIIe ClTOCOGHOCTH, APYTUMM CJIOBAMM, YMEHD-
mmIach moTepst BoAbl. IlokasaTenyu BOLOYIep K-
BAIOIIEH CIIOCOOHOCTY JIUCTHEB B (hase LBETEHUS
cHM3MWIMCh Ha 4,1-8,5% 10 cpaBHeHMIO ¢ dasoii
BETBJIEHUSI.

3akmiouenue. C yMeHbIIEHMEM COAEPKaHUS
BOZbI B JINCTBSIX B (ha3e 1iBETEHUSI U BO BpeMs 3a-
CyX! MHIYLUPYETCS CUHTE3 OCMOTUUYECKUX CO-
eqVHeHWIt, M CBSI3aHHAsl BOJAA 3aJlep>kKUBaeTcs B
TKaHsx. CiiefoBaTe/NbHO, Y 3aCyXOYCTOMUMBBIX

pacTeHMi1 OTHOCUTENIbHOE COLEP>KaHME BOAbI U
BOJIOYIEPKMBAIOIIAsl CIIOCOOHOCTH BbIllle, Aedhu-
IAT BOMbI HIKe. YUMTHIBAS BbIIECKa3aHHOE, 06-
pasipl YykypoBa-7, 8, 14 MOXHO cuMTaTh Oojee
YCTOMUMBBIMM TI0 CPAaBHEHMIO C APYIrUMMU 06pas-
LaMmu.
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DETERMINATION OF WATER REGIME PARAMETERS
IN SOYBEAN LEAVES UNDER VARIOUS GROWING CONDITIONS

Abstract. The aim of the research was to identify relatively resistant soybean varieties by studying the effect of
drought on the water regime of plants. Samples of 10 varieties of soybeans (Glycine max L.) grown in the experi-
mental plot of the Institute of Genetic Resources were used in the work. The parameters of the water regime in plant
leaves were determined under watering conditions before flowering, in the flowering phase, and under drought con-
ditions. Drought-resistant plants have higher relative humidity and water-holding capacity, and less water deficit.

Samples Chukurova - 7, 8, 14 can be considered more stable than other samples.

Keywords: soybeans, water holding capacity, relative water content, water scarcity.
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TEXHHUYECKHUE HAVKH

T'OPBYHOB Cepreii Biragumuposuya
Psi3aHCcKkMii rocyapCTBEHHBIN paiuoTeXHUUeCKul yHuBepcuTeT uM. B.@. YTkuHa,
Poccus, r. Ps3aHb

CYBOPOB [Imutpuii Bnagumuposuu
Psi3aHCKkMii rocyIapCTBEHHBIN paiuoTeXHUUeCKuit yHuBepcuTeT uM. B.®. YTkuHa,
Poccus, r. Psi3aHb

IIEBEJIEB Bagym AleKcaHApOBIY
Ps3aHckmii rocymapCcTBEHHBIN painoTeXHUUeCcKult yHuBepcuteT um. B.®. YTkuHa,
Poccus, r. Ps3aHb

VOHHO-ITVTIABMEHHAS TEXHOJIOTYSI ®OPMHNPOBAHUA
3AIITHOT'O ITOKPBITHA TEPKOHOB

Annomauus. TexHo02Us UOHHO-NIA3MEHHO020 A30MUPOBAHUS N0380J1eN NOJIYUAMb HA NOBEPXHOCMU KOH-
makm-demarneii 2epKOHO8 MOHKONTIEHOUHble HUMPOJoCodepHcaujue NOKpwvimus, cNOCOOHbIE 3aMeHUmMb dopo20-
cmosiujue Nokpuimus u3 pedkux u 61a2opoOHbIX MEMAnos, KOMopble HAHOCAM 2a1b8aAHUUECKUM Memodom. B
npedcmaeneHHoli pabome UOHHO-NIA3MEHHOE A30MUPOBAHUE KOHIMAKM-Oemdineli 0CyulecimeneHo Henocpeo-
CIMBEHHO 8HYMPU 2ePKOHO8 HA (PUHULLHOT cMaduu Ux u320Mmoe/ieHusl.

Knroueevle cnoea: UOHHO-NIA3MEHHOE asomupoesdaHue, Humpuaocoaepﬂcaluue NoKpsimus, 3auiUMmHasle NOKpPbl-
mus, apaZOMEHHbIE Memannel, 2a1b8AHUYECKUTI Memoa, mexHoJioeus, 3p0O3UOHHAA cmotikocmeo, KOpPO3UOHHAA

CmOﬁKOCmb, 3ﬂ€Kmp0npOBOaUMOCmb.

1. BBegenue.

l'epkoH (MarHMTOYIIpaBIIsIEMbIIi TepMETU3UPO-
BaHHbBII KOHTAKT) — 3jeKTpOMeXaHuveckas Cu-
CTeMa, COCTOSIIAS U3 KOHTAaKTOB, MU3TOTOBIEHHBIX
13 IepMaJuios (CIlJIaBa HUKeJIS U keje3a), 3aIasiH-
HBIX B TeDMETUYHBII CTEK/ISTHHBIN 6a/UIOH, 3aI0/-
HEHHBI 3aIIMTHBIM ra3oM, B KaueCTBe KOTOPOro
UCIIOJIb3YIOT a30T, aprOH, BOAOPOL, UM UX CMECH.
[I1s1 ToTyYeHMsI Majioro 0 BEeIVYMHE U CTaOUTb-
HOTO BO BpeME€HM MEePEeXOJHOr0 3JeKTPUUECKOro
COTIPOTUBIIEHMSI, 0OecTieueHusT AIUTEIbHON 6e3-
OTKa3HOI paboThI FepKOHOB Ha ITOBEPXHOCTH KOH-
TaKTOB HAaHOCST 3alllMTHbIE MOKPBITUS. B Tpagu-
LMOHHOJ TEXHOJOTUM IPOM3BOLCTBA TePKOHOB
MCIIOJIb3YIOT MTOKPBITHUS M3 6JIaTOPOJHBIX U APAro-
LIEHHBIX MeTa/IJIOB (30710Ta, Na/u1agys, poays, py-
TeHMsI), KOTOpble IIOAy4YaloT TraJbBaHUYECKUM
crioco6om [1].

Ucnonp3yemMblii  TEXHOJIOTUMYECKUIT TIPUEM
MMEET PSIJ, CYILleCTBEHHbIX HeJOCTaTKOB:

—  TPYLOEMKOCTb, TOKCMYHOCTb M HeCTa-
OWJIBHOCTD ITpolIecca;

—  JIOpOroBM3HA 060PYIOBAaHMS U UCIIOTb3Y-
€MBbIX JIEKTPOIUTOB;

—  9JIEKTPO U MaTePUaIOEMKOCTb;

—  pacxop u moTepy OparoleHHbIX MaTepua-
JIOB;

—  pasbpoc mapamMeTpoB IIOIYYaeMbIX II0-
KPBITUIA.

B CcBSI3M C 3TMM aKTyaJIbHBIM SIBJSIETCSI TIOUCK
aJbTEePHATUBHBIX CIIOCOOOB HAHECEHMST 3allUT-
HbBIX TTOKPBITUI, TTO3BOJISIOUIUX YMEHBIIUTD TPY-
IOEMKOCTb U3TOTOBJIEHMS], UCKJIIOUUTD UCIIONb30-
BaHMe JOPOTOCTOSIIIMX MaTepUaaoB U CHUSUTD ce-
6eCcTOMMOCTb TepKOHOB.

C yuéTomM 0Cc06eHHOCTEeV KOHCTPYKIIMM TepKO-
HOB OCOOBINI MHTEpeC MPeACTaBISIOT MOKPBITHS,
copepxkaliye HUTPULBI kee3a U HUKeJs, KOTO-
pble 00J1aJal0T BBICOKOM 3PO3MOHHOM, KOPPO3U-
OHHOJ CTOVMKOCTBI0 M 3JIEKTPOIIPOBOAVMOCTBIO.
Hurtpupocogepskaiiye TOKPBITUSI MOTYT ObITh
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MOoJTyYeHbl METOIOM MOHHO-TIa3MEeHHOTO a30TH-
poBanust (UITA) M MOHHO-TIAa3MEHHOTO Harlbl-
neHus [2]. Haubosnbliiee pacpocTpaHeHue MOMy-
unn meron UITA moBepxHocTM wmeTtauioB. OH
TIpeJICTaBIIIeT CO00I XMMMUKO-TEPMUUYECKYI0 00-
paboTKy METa/IOB B ra30BOM pa3psiie, obecrieun-
BAIONIYI0 HAChI[eHMe MX TOBEPXHOCTHOTO CJIOSI
asoToMm. Pa3psii o6pasyeT akKTMBHYIO cpeny (MOHBI
M aTOMBI a30Ta), GOPMUpPYIOLIME B MOBEPXHOCT-
HOM CJI0€ MeTaJIJIOB a30TMPOBAHHBI CJI0¥, COCTO-
SIIMIA U3 HUTPUTHOM U anddy3MOHHOI 30H [3-5].

Oco0blit MHTepec mpeacTas/seT BapuanT UITA
TTIOBEPXHOCTY KOHTAKTOB, KOTOPBIi MOXKET ObITh
BBITIOJIHEH 6€e3 MCIOb30BaHMS TOPOTOCTOSIIIIETO
060pymoBaHMsI BHYTPU KaXkKIOTro repkoHa Ha (u-
HUIITHOM CTaJuM €ro u3roToBJieHMs. KOHTaKThbI
TepPKOHOB B 3TOM CJIyuyae BBITIOTHSIOT (QYHKIIMIO
3JIEKTPOJOB (KaToJa M aHOa), a 3alloJIHeHHBIN
a30TOM CTEKJISIHHbI 6aJJIOH MPeCTaBIsIeT CoO0ii
MMUHMATIOPHYIO peaKIMOHHYIO KaMmepy.

[MpuHIUIMaAbHOE OT/IMYME IIpejJiaraemoit
TeXHOJIOTUM (OPMUPOBAHUS HUTPUIOCOIEPSKA-
MIMX TTOKPBITUI OT U3BECTHBIX ClI0c060B UIIA 3a-
KJTI0YAeTCs B TOM, YTO 06pab0OTKY KOHTAKTHBIX I10-
BEPXHOCTEl TEePKOHOB HEOOXOAMMO OCYIIECTB-
JISITb B OCOOBIX YCJIOBMSIX: aBiieHue a3ora 300 MM
pT. CT., MeX3JeKTpoAHbii 3a3op 30-200 MKM,
ITMHA CTEKJISTHHOTO 6ayioHa 14-50 MM, Temniepa-
Typa KOHTaKTOB He mpesBbimaer 500°C (Temrmepa-
Typa pasMsIryeHus MaTepuaja CTeKI06aioHa). B
CBSI3M C 9TUM Pa3HOOOPa3HbIi OIBIT IPUMEHEHNS
WIIA He MOXeT ObITh «MeXaHUYeCKU» UCIIONb30-
BaH [IJIs1 pellleHMsI TIOCTaB/IeHHOI 3aJaunt.

2. O6opynoBaHMe IJiS MOHHO-IUIa3MEeHHOM
00paboOTKM KOHTAKTOB I'€PKOHOB.

Kak oTmeueHO Bblllle, a30TMpPOBaHMe MOBEpX-
HOCTM KOHTaKTOB MOXXET ObITh OCYILECTBIEHO ITy-
TeM BO30GY)KIEHMS Ta30BOTr0 TIEKIIEro paspsaa
MHOVBUIYAJIBHO B KaXJAOM repkoHe. B mporecce
WITA TpebyeTcs MOAOEPKUBATb OINTUMAIbHYIO
TeMIepaTypy KOHTaKTOB M IPONYCKaThb Yyepes pas-
PSIAHBIV MPOMEXYTOK OIpeAeNeHHbll cyMMap-
HbI1 3apsag. [Ipyu 3TOM IMOKPBITHE JOJKHO OBITh
chOopMMUPOBAHO Ha MTOBEPXHOCTSIX 060MX 37IEKTPO-
TIOB.

Kak oTmeueHo B [3-5], B TieolieM paspsiie
Haubosiee MHTEHCMBHO MPOMCXOOUT a30TUPOBa-
HMe MOBEePXHOCTH KaToja. B cBSI3M € 3TUM lLiesieco-
006pa3Ho UCITO/Ib30BATh CIeAYIOIIVe BAPMAHTHI 00-
paboTKM KOHTAKTOB repKOHOB:

e B pa3psjie NOCTOSTHHOTO TOKa IPU Mepuo-
INYEeCKOil CMeHe TOJISIPHOCTU TPUIOXKEHHOTO
BHEIITHETO HaIpsDKeHUS

e B MMMY/JIbCHO-NIEPUOANYECKOM paspsije.

IMocnenytoniye uccjiegoBaHNsT BbITTOJIHEHbI Ha
ITPOMBIIITeHHbIX repkoHax MKA—-14103, n3rotos-
JIEHHBIX 0€3 raJibBaHNYeCKIX IOKPBITHIA.

B pabore [6] ycTaHOBI/IEHO, UTO TIPU ITPUIOKE-
HUU K TePKOHAM TTOCTOSIHHOTO HaIpPSKeHUS B HUX
BO3HMKaJ Ilepuoaudeckuit paspsg B BUae KOpoT-
Kux (150 HC) MMITY/IbCOB C (PPOHTOM HapacTaHMS
60 HC, ammnTyI0M nopsifka 1.0 MA ¥ mepuonom
cinenoBaHus 10 MKc.

Hab6imogaembiit 3¢deKT 0OYyC/IOBIEH TeM, UTO
CTallMOHapHOe 3HaueHMue TOKa paspsga Ipu
HaIIpSDKeHUM 3aKUTaHMsl paspsifia B repKoHe He
obecITeunBaeTCss PaspsIIHON 1IeMbi0 B HEIIPEPHIB-
HOM peskume 13-3a 6osbinoro (68 MOMm) orpaHu-
YUTEJTbHOTO COMPOTUBAeHNUsA. TOK JUIIb KPaTKO-
BpeMeHHO TO/IJIepsKMBaeTCs 3apsioM, HaKOIIeH-
HBIM B MEXKOHTAKTHOI U BHEIIHE) mapasuTHOM!
eMKocTH (okosio 1 1id). B pesynbrare HarpsokeHUe
Ha Heil OBICTPO YMEHBIIAETCS, CTAHOBUTCST HEO-
CTaTOUHbBIM JJI51 OJIJlepskaHus pa3psiia, TOK Ipe-
KpaniaeTcs, eMKOCTb BHOBb 3apsbKaeTcsl 0
HaTIpsDKeHM S 3akKUTaHusI pa3psiia  IPoIecChl Mo-
BTOpSItOTCS. CHUXKeHMe ke BeJIMYMHBI OrpaHMyM-
TEJIBHOTO COMPOTUBJIEHUS TPUBOAUIO K MHTEH-
CMBHOMY pa3pylIeHNI0 MOBEPXHOCTU KOHTAKTOB.

C y4eTOM HAHHOTO OOCTOSITENIBCTBA OCOOBIN
uHTepec s UTTA KOHTaKTOB repKOHOB TTpe/ICTaB-
JisileT UMITY/IbCHO-TIePUOAVNYECKUI TAeIIIUIA pa3-
psan. Kpome ymobcTBa peanmsaliiy M MPOCTOTHI
yrnpasneHus npoueccamu UITA B aTOM cirydyae 1o-
CTUTAeTCSl BBICOKAS KOHIIEHTpAIMsI aTOMapHOTrO
asoTa B mays3e MeXAy MMITYJIbCaMM B pe3ysbTaTe
MHTEHCUBHO IMCCOLMATMBHOI pPEeKOMOVHALIN
MOJIEKY/ISIPHBIX MOHOB U METACTAOMIbHBIX AaTOMOB
asora [7].

[MepBOHaYaIbHO MMITYJIBCHBIV PEXXUM NOAAEP-
SKaHUS pa3psiia B repKOHAX UCCIeA0BaICs C TOMO-
IIbI0 CXeMbI TeHepaTopa, MpeACcTaBIeHHOro Ha pu-
cyHke 1. OH obecrnieunBana GopMMupoBaHUeE 3jI€K-
TPOHHBIM KTIOUOM Ha BHICOKOBOJIBTHOM GUITOJISIP-
HOM TPaH3UCTOpPE OJHOIOJSIPHBIX MMITYIbCOB
HanpsskeHus: amruintynoii 500-1000 B, myintens-
HocTh0 20-300 MKc ripu yacToTe ciaemoBanus 0.1-
3.0 kI'1. BenmuuyHa OrpaHMUNTEIBHOTO COMTPOTUB-
JieHus B 1lenu repkoHa coctasisiia 10-100 kOm,
aMIUIMTYAHOE 3HaueHMe TOKa paspsiga Haxomam-
JIOCh B auariasoHe 3-60 MA.
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Puc. 1. BHEKTpI/I‘-IECKaH NpUMHLONUIIMAJIbHAS CXeMa reHepaTopa MMITYJIbCHOI'O HaIlTPSDKeHM S

OcuminorpamMMsl ¥IMITY/IBCOB HalpsDKeHMST Ha
paspsiAHOM IMPOMEXYTKE M TOKa paspsiza B rep-
KOHE IIPY ABYX 3HAYEHMSIX OTPAHNUYNUTEIBHOIO CO-
NPOTUBJAEHUSI TPEeNCTaB/IeHbl Ha pPUCYHKe 2.
HavanpHbIi y4yacTOK MMITY/IbCa HANPSDKEHUS CO-
OTBETCTBYET CTAaTMCTUMYECKOMY 3ala3fbIBaHMUIO
paspsima  (T3), COCTaB/SIIOIIEMY ~5 MKC TIpu

L, k13
0
\ :
U4 \\ , LD [R3=50 HOne)
, N AT (3236 o)
)
-1

1} 10 20 30

a)

A 1, MKC

I, uA

]
1t}
20
a0
-0

50
ol

YacToTe CJlef0BaHus UMITYAbCOB B 3 KI'L. Ilocie
3TOTO TOK PE3KO YBEJIMUMBAETCS U (HOPMUPYETCS
TN pa3psy (TOPU3OHTAIbHbIE YUYaCTKU Ha
ocHwuiorpaMMax). HarpsiskeHre BO3SHUKHOBEHUS
CaMOCTOsTeNnbHOro paspszga (UB) B repkoHax Co-
crassuio 350-400 B.

— —

1ITP (R3=50 xOn)
L’_’________._(J
ATP {R3=15 xOx)
0 10 20 30 40 t, 8iwe

0)

Puc. 2. OcumtorpaMmMbl HAIIpssKeHMS (@) U ToKa (0) mpu aMITIMTYAe UMITY/IbCOB 1 KB,
yacToTe ciaemoBaHus 3 KI'11 U IBYX 3HAYEHUSIX OTPAHNIMUTENbHOTO conpoTuiieHus (16 kOm u 50 kOm)

B ciydyae mcrnonb3oBaHMSI OrPaHUUYUTENBHOTO
conporusienus B 50 KOM GopmupoBacs HoOp-
MaJbHbI TIEIOLMII pa3psl, aMIUINTyLa TOKa CO-
cTaBisia 12 MA, a HampspkeHMe NOALEeP>KaHUs
paspsza Un = 200 B. [Ipu ymeHbIlIeHUM COTTPOTUB-
nenus go 16 kKOM Tok Bo3pacTaa go 50 MA u ycra-
HaBJIMBAJICS aHOMAa/IbHbBIN T/IEIIIMiI pa3psiy, mpu
Un = 240 B.

Ilpu cpemHeM 3HAUeHUM PaspSIHOTO TOKa,
npesbimaomeMm 1.0 MA, yxe nocie 10 MMHYT
HaOJII0AAIOCh MOHHOE paciblIeHue KOHTaKTHOW
TOBEPXHOCTM TepKOHA, HaxoJslleiics MOoM, OTpu-
LIaTeIbHOM IOTEHLIMAJIOM.

U3 monyvyeHHBIX pe3yabTaTOB CleAyeT, uTo 3¢-
(exTUBHOE MCIOJIb30BaHNE VMITY/IbCHO-TIEPUO-
IMYECKOTO paspsiza Ajis oO0paboTKY KOHTAKTOB
repkOHOB BO3MOKHO TIPM BBITTOJIHEHUM CJIe[IyIO-

LIUX YCIOBUIA:
— peryaupyemasi aMIUIMTyJa  MMITY/JbCOB
MOJKHA  TIPEBBILIATh  HANpPSDKEHUS]  MPo6Ost

paspsIHOTrO MPOMEXKYTKa 06pabaThIBAEMOIO rep-
KOHa;

— IS CHVDKEHMS T3 1e7ecoobpasHo MCIIOJIb-
30BaTh YaCTOTY CJI€JOBaHMS MMITYJIbCOB B AMaria-
3o0He 10-30 kI,

— [JiS TIpedoTBpallleHMs pas3pylieHus IIo-
BEPXHOCTM KOHTAaKTOB B TepKOHE HeoO6XOAyMO
MOAAEePKMUBATh C€J1a60 aHOMAJIbHBIN TEIOIIVI
paspsif Ipu cpegHeM ToKe, MeHbllieM 1.0 MA;

—  MMITYJIbCHBIN MCTOYHMK JOKEH obecreun-
BaTh (OopMMUpPOBaHME CUMMETPUUYHBIX Pa3HOIIO-
JIIPHBIX MMITYJIbCOB HaIpsDKeHMs, a Takke MOIII-
HOCTb AOCTAaTOUYHYIO IJiSI OOHOBPEMEHHOTO BO3-
HUKHOBEHUS U MOAAepsKaHMS TIeIoUero paspsaa
B HECKOJbKMX COTHSIX TMapaiyieJibHO MOJAK/IIOUeH-
HbIX TEPKOHOB;

— TOCJef0oBaTeNbHO C KakKAbIM TepKOHOM
BK/IIOUEHO OrpaHuuuTejbHoe (6atacTHoe) co-
MIPOTUBJIEHNE.

PasHomonsipHble MMITY/IbChI IEpEMEHHO I -
TEJIbHOCTM ¥ YaCTOThI C/IeJOBAaHUSI MOTYT ObITh
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chopmupoBaHbl pasHbIMU criocobamu. OOuH U3
TaKMX CIIOCOOOB IIpeAIioiaraeT MCIOJb30BaHMS
dopmupoBarenss ¢ KOMMYTUPYEMBIM 3JIEKTPOH-
HBbIMM K/TIouamu TpaHcdopmaTopom. OgHAKO yKa-
3aHHble Tpe6oBaHMSI K IlapaMeTpaM MMITYJIbCOB
IPUBOOST K 3HAUMTEIbHBIM CJIIOKHOCTSIM IIpU
KOHCTPYMPOBaHMM  MOIIHOTO  MMITYJIbCHOTO
TpaHcdopmMaTopa C KeCTKOM MarHUTHOI CBSI3bIO
MeXAy OOMOTKaMy ¥ MUHMMAIbHBIMM TIApa3uT-
HBbIMM ITapaMeTpaMu.

Opyroit criocob GopMypoBaHMS Pa3HOIOISIP-
HbIX MMITY/IbCOB HAIPSDKEHMS IIPSIMOYTOIbHOM
(opMBI OCHOBAH Ha MCIOJb30BAaHUM pEryIupye-
MOIO MCTOYHMKA ITOCTOSIHHOTO HAIPSDKeHUS U
KOMMYTAaTOpa, BBIIOJHEHHOIO II0 MOCTOBOJ
cxXeMe Ha BbICOKOBOJIbTHBIX TPAH3MUCTOPax. B omHy
IMaroHajb KOMMYTAaTOPa BKIIOYAETCS MCTOUHMK
IIATaHMS, B APYIYIO — Harpyska. K Harpyske uepes

MOIK/TIOYEHNST MCTOYHMKA K Harpy3Ke OIpeensi-
eTCsI TeM, Kakasi U3 Iap KIueli B TaHHBI MOMEHT
OTKPBITA.

AMIuUIMTY1a UMITY/ThCA, HE3aBUCUMO OT €ro I10-
JIIPHOCTM, YCTAHABIMBAETCS HAIpPSIKEHVEM Ha
BBIXOJIe MCTOYHMKA. [IJIMTETBHOCTh VMITYJIECOB,
YaCcTOTa UX TIOBTOPEHMS U KOJIMYECTBO MMITYJTbCOB
KaK/I0¥ TOJSIPHOCTY PETYJIMPYETCS] aTOPUTMOM
yIIpaB/ieHns] KiodaMu. JIMTenbHOCTh (GPOHTOB
MMITY/IbCOB OIIpeJie/sieTcsl, B OCHOBHOM, CII0C00-
HOCTBIO MICTOYHMKA ITUTAHWS TTepe3apssKaTh rmapa-
3UTHBbIE eMKOCTH Harpy3ku. [Ipu TakoM mocTpoe-
HUM reHeparopa (Gopma MMIy/nbca, I0LABAEMOTO
Ha TepPKOHBI, He 3aBUCUT OT KOJIMYECTBA Tapaj-
JIeJTbHO BKITIOUEHHBIX BETBEIA.

®opMMUPOBaHMS PA3HOTOISIPHBIX UMITYTbCOB
HaIPSSKeHUsT MepeMeHHO IIUTEeIbHOCTY U Ya-
CTOTBI CJIZOBaHMSI OCYLIECTBIISUIOCH IO CIeLylo-

IVaroHaJbHO OTKpbIBa€Mble KJIIOUM TOJKIIOYA- e cxeme:
eTcst MCTOYHUK MIUTaHUS. [MonsipHOCTD
Kapnyc
+U
MnaTta Gannacra 1
—  PunbTp dopMnpoBaTesb
-U Um
— MMnynece!
BN
3apatowmi
] MHM leHepaTop Mnata 6annacra 2

Puc. 3. ®yHKUMOHAMBHAS CXeMa MMITYIbCHOTO reHepaTopa: BUII — BbICOKOBOJIBTHBIN MCTOUHMK MTUTAHUS ;
WHII — HM3KOBO/JIBTHBIN UCTOUYHUK ITUTAHUS

IMocnemoBaTebHO C K&KIBIM T€PKOHOB BKITIO-
yeHbI 6a/UTACTHBIE COTIPOTUBIIEHNS, OTPaHUUMBA-
IoIIye TOK, ¥ (GOopCUpYIONIie eMKOCTH, 00JIervar-
mye npoboii TepKOHOB.

JyeKkTpuuecKasi cxeMa reHepaTopa IpeacTaB-
JieHa Ha pucyHKe 4. OH COCTOUT U3 ABYX MOJIEBBIX
TPaH3UCTOPHBIX  BBICOKOBOJBTHBIX  KaCKaJoOB,
BK/TIOUEeHHBIX 10 Push — Pull cxeme.

IMepBbIii Kackag — Kackam «A», BTOPOI KacKag,
— kackap «B». CTOKM BepXHUX TPaH3UCTOPOB IO -
KJTIOUEHBI K ITOJIOKUTEIbHOMY IIOTIOCY (GUIbTpa
«+U», UCTOKM HWKHUX TPaH3UCTOPOB — K

OTPULIATEJILHOMY TOJIOCY GuiabTpa «-U». Berxon
MmepBoro Kackazaa, yCJiOBHO Ha3BaHHbBII cTaTHUe-
CKIMM, IMOAKJ/IIOYEH K IIVNHe «KOpl‘IYC». Ha BbIXOe
BTOPOTO KacKaja, yCJIOBHO HAa3BaHHOTO JMHAMMU-
YeCcKMM, (GOpMUPYETCS MMITYIbC aMIUIUTYION Unp.
Cxema ympasnenust 3atBopoMm (CVY3) obecrieun-
BaeT 3apsj, €MKOCTY 3aTBOpa TPaH3UCTOPOB BbI-
XOJIHBIX KaCKaJ0B Y €ro COXpaHeHue P MOI0KH -
TE€JIbHOM MMIIyJIbCE€ Ha BTOpI/I‘-IHOVI 00MOTKE
TpaHcGOpPMaTOPOB U Paspsii 3TOM EMKOCTU IIpHU
OTPUIIATENIbHOM MOJSIPHOCTY UMITYJ/IbCA.
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Puc. 4. dnextpuueckast MpUHIUIMAIbHAS cXeMa GOpMYPOBAHMS MMITYJIbCOB HATIPSIKEH ST

VrpaBieHue Kackajamy OCYIIEeCTBJISeTCS OT
3a/IAI0IeT0 TeHepaTopa uepe3 TpaHcdopmaTop-
HYIO Pa3BsI3Ky cyieqyrommum obpasom. [TepBorit Kac-
Ka/Jl IOAK/TI0YAEeT OJMH U3 TTOJTIOCOB (puibTpa, 10-
nycTuM «+U», K mimHe «Kopryc», [J1s1 4ero oTKpbI-
Baetcsi TpaH3ucTtop VT1. A BO BTOpOM Kackaje of-
HOBpPeMeHHO OTKpbIBaeTCs Ha 3a[aHHYIO [IJI-
TeJIbHOCTD TpaH3uctop VT6, hopMupyst TaKUM 00-
pa3oM OTHOCUTeTbHO «KopItyca» MoKy UMITY/IbCa
ammuntynoi Uy,. 3ateM B 3TOM Kackaze VT6 3a-
KpbIBAeTCs U OTKpbIBaeTcst VI2. B pesynbTare BbI-
XO/JI KacKa/la OKa3bIBaeTCs MOAKIIOUEHHBIM K I1eMi
«Kopmyc». HanpsikeHre Ha BbIXOZEe BTOPOTO Kac-
Kajla CTaHOBUTCS paBHBIM HYJI0. C 3a/IaHHBIM Tie-
pMOMIOM TiepeK/IioueHeM TPaH3UCTOPOB BTOPOTO
KacKaga MOKeT ObITh COOPMMUPOBAH BTOPOIL U BCE
rocjeayole MUMITYAbChl. IIpy TOAKIIOUEHUN
TepBbIM KacKaJioM K KOPITyCy uepe3 TPaH3UCTOP
VTS5 oTpuliaTeabHOro mnojwca ¢uabTpa «-U» BO
BTOPOM KacKajie TojIKa UMITy/Ibca 6ymer popmu-
poBaTtbCs TpaH3uctopom VT2, a Hy/leBOil MOTEH-
1ya 6ymeT obecreunBaThCsl OTKPbIBAHMEM TPaH-
3ucropa VT6. OueBUIHO, UTO B Iauke 6ymeT dop-
MMUPOBATbCS 3HAKOIepeMeHHas I10C/ie/IoBaTe N b-
HOCTb MMITYJIbCOB. YUUTBIBAS, UTO MajieHye Ha OT-
KPBITOM TPaH3MCTOpEe Majo, aMIUIUTYIa MMITY/Ib-
COB MPaKTUYeCKy OymeT paBHA HAIMPSDKEHUIO VC-
TOYHMKA MUTAHNS.

Ilo cxemam, npenCcTaB/IeHHbIM Ha PUCYHKAX 3-
4, M3TOTOBJIEH 06pas3ell yCTaHOBKY, TIO3BOJISIONIEN
ocyiectBsaTh UIMTA koHTakTOB 104 r€pKOHOB.

KOHCTpYKTMBHO yCTaHOBKa MMeeT [IBe CaMO-
CTOSITE/IbHBIE COCTAaBHBIE YaCTU — CUIIOBOM MOLLYJ/Ib
¥ BBICOKOBOJIBTHBIN MCTOUHUK MUTaHUS. CUIOBOT
MOZYJIb COAEPKUT BOCEMb KOHTAKTUPYIOIIUX Yy3-
JIOB 1151 TToAKmoueHus: 104 repkoHoB, GOpMUPO-
BaTe/Jib BBICOKOBOJIbTHBIX MMITYJIbCOB U TIaHEJb
yIIpaBJIeHUSL.

IOl UMITYJIBCHBIX HATIPSDKeHMiA, GopMupy-
€MBbIX TeHepaTOpOM, U TOKOB, POXOSIINX Yepes
TepKOHBI B peXKMMe a30TUPOBaHMSsI, TIPUBEAEHBI HA
puUCyHKe 5.

3. Texnosnorusi UITA nmoBepxHOCTH KOHTaK-
TOB rFepKOHOB

Ilpu BBHIOOpPE ONMTUMAIbHBIX pekuMoB UITA
KOHTAaKTOB 'epKOHOB I10 MeTOJIMKAaM, UCIIONb3ye-
MBIM B MPOM3BOJACTBE repKOHOB, KOHTPOIMUPOBA-
JIUCh CJlefylolue napameTrpsl: R, — craTudeckoe
IepexogHoe  3JIeKTPUYECKOe COINPOTUBIIEHMUE,
F., — MarHMTOIBVDKYIIAsi CuUja cpabaThIBaHUs,
Fy; — MarHUTOABMKYIAS CUIa OTIyCKaHus, K, —
Ko3ddumeHT Bo3Bparta u Uy, — HanpsoKeHMe IIpo-
60s1.

IMocne 06pabOTOK B paspsiie OMBITHbIE 00-
pasnubl repKOHOB IOJBEPraiiCh KOMMYTAalVIOH-
HBIM VCITBITAHUSIM Ha 6€30TKa3HOCTD U TOJITOBEY-
HOCTbG [1].
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Puc. 5. Omopsr pabounx HanpspreHwuii (1) v TOKOB (2)

Ha mepBoi1 cTamuy paboT ObLIM OIpeaeneHbl
YCIOBUS CYLECTBOBAHMS YCTOMYMBOrO TIEIOLIEro
paspsizia B repKOHax, He IPUBOZSIIMEe K UHTeHCUB-
HOMY KaTOJHOMY PacIIbl/IEHNIO IOBEPXHOCTY KOH-
TakT-geTaneil. 3aTeM SMIMPUYECKUM IIyTEM
OBLIM ompeesieHbl peskuMbl UTTA KOHTaKT-meTa-
Jieli TepKOHOB, KOTOPbIe 00eCIIeunBaIOT CHISKEHEe
UX [1€PEXOTHOTO EKTPUUYECKOrO COIIPOTUBIIEHMS
o 3HaueHmii Ry< 0.1 Om:

—  orpaHmumresibHble conpoTtusnenus 100-
180 xOwm;

-  aMIUIMTYAA UMITYJIbCOB HampspkeHust 580-
650 B, mintenpHOCTh 20-30 MKC IIpU 4acTOTe CJie-
nmoBaums 20-25 KT,

—  aMIUIMTyJa MMITYJIbCOB TOKa paspszga 1.0-
3.0 MA,

—  Bpems UITA noBepxXHOCTV KOHTAKTOB rep-
KOHOB 2-3 yaca.

B sTux ycnoBusx dopmupyercss ciabo aHo-
MaJbHbI TIeoUMii pa3psn, B Kotopom U,=360 B,
U.=240 B, a t3 He mipeBbIaeT 1 MKC (PUCYHOK 5).

B Tiewmem paspsime NOBepXHOCTh KOHTAaKTOB
repKOHOB MOABEPraeTcsl MepruoANUEeCKO NOHHON
6oMObapaIMpoOBKe,  KOTOpas  COMPOBOKAAETCS
IBYMSI  KOHKYDUDYIOIIMMM  Ipoleccammu  —

Spectrum 5

Electron Image 1

KaToOAHBIM pactibiieHMeM u UIIA moBepxHOCTU
KOHTaKTOB. J[aHHOE O0OCTOSITeNHCTBO TIO3BOJISIET
MCIIO/Ib30BaTh 00a TOJIe3HBIX CBOVICTBA pa3psiaa
ISt obecrieueHns] BOCIIPOU3BOIMMOrO Ipoliecca
UIIA [8].

Ha nmepBom stamne UITA ocyecTsisiach obpa-
60TKa KOHTAaKTOB T€PKOHOB NP aMIUIUTY/Ie pa3-
PSIZHOrO TOKa, paBHOM 3.0 MA. B aTOM citydae mnipe-
06/1a/1a/I0 KaTOAHOE DACIbUIEHNE TTOBEPXHOCTU
KOHTAKTOB, KOTOPOe MPUBOAWIO K OUUCTKE UX ITO-
BEPXHOCTM OT PA3/IMYHBIX 3arpsi3HeHui (OKMCIIOB,
IIPOLYKTOB TEPMUUYECKOr'O Pa3IOXeHMSI CTEKIIA U
IIp.), KOTOpPbIEe MPENITCTBYeT MOCTYIIJIEHUIO aTO-
MapHOro ¥ MOHM3VPOBAHHOI'O a30Ta Ha IOBepX-
HOCTb KOHTaKkTOB. Ha BTOpoMm 3Tare aMInmuTysHoe
3HaueHue ToKa CHypKaeTcs 0o 1.0 MA, 9yTo npuBo-
InT K Hayairy UITA moBepXHOCTM KOHTaKTOB.

[TpomomKkUTEeNbHOCTD IIEPBOTO M BTOPOTO 3Ta-
OB 06PabOTKM TMOBEPXHOCTY KOHTAKTOB T'epPKO-
HOB cocTaBjisieT cooTBeTcTBeHHO 30-90 m 90-120
MUHYT.

Tomorpadus 1 COCTaB MOBEPXHOCTM KOHTAKTOB
nocyie UITA, momydyeHHbIe C TTOMOIIbI0 PEHTTeHOB-
CKOro mukpoaHaiusaropa JSM 6610LV, npencras-
JIeHbI Ha PUCYHKax 6-7.

Spectrum 4

2 Spectrum 3

Spectrum 2

— ot
250um

Puc. 6. dnexTpoHHOE M300pakeHNe KOHTAKTa TepKOHA
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Puc. 7. DieMeHTHBIV COCTAB 3aIIMTHOTO MOKPBITUSI KOHTAKTA

W3 mosryueHHbIX TaHHbBIX CJIeyeT, YTO HUTPU-
Jlocofiepskaliee MOKPbITHE 006pa3yeTcsl B JIOKATIb-
HBIX yUaCTKaX MOBEPXHOCTM KOHTAKTOB, HeIO-
CpeJICTBEHHO YYaCTBYIOIIUX B MOJIIepsKaHUN Tiie-
toiero paspsna B pexxkume UIMA. ComepskaHue aTo-
MOB a30Ta B 3TUX yuacTKax coctasisieT 9.0-20.0%.

TunuuHble pesyabTaThl MOHHO-IIIA3MEHHOI
06paboTKIM TePKOHOB B TIEIOLIEM paspsie mpem-
CTaBJ/IeHbI B Tabnme 1.

Tabuiia 1
N2 o6pasua | MICeps. (A) | MICom. (A) | Ks R,OM | Uw,B
UcxomHoe cocTosiHMe
1 13 8 0.62 0.14 300
2 13.5 5 0.48 0.12 295
3 13 6 0.46 0.14 300
4 11.5 7 0.61 0.19 270
5 13 4.5 0.35 0.15 290
6 14 5 0.39 0.11 300
7 14 6 0.50 0.105 295
8 14.5 7 0.48 0.17 310
9 14 5.5 0.43 0.14 295
10 13.5 7 0.52 0.12 305
[Tocse azoTupoBanus
1 13 8 0.62 0.12 190
2 13.5 7 0.48 0.08 250
3 13 5 0.46 0.07 240
4 11.5 7 0.61 0.12 220
5 13.5 5 0.37 0.08 240
6 14 5 0.39 0.10 240
7 14 7 0.50 0.08 230
8 14.5 7 0.48 0.10 245
9 14 5.5 0.43 0.09 230
10 13.5 7 0.52 0.07 235

W3 Tabmniiel 1 ciaeqyeT HeCKOIbKO BasKHbIX BbI-
BOJIOB:

e vy 80% repkoHoB Ry He mpeBsImaet 0.1 Owm;

e  Kj repkOHOB HaXxOJIUTCS B Auara3oHe J0-
MYCTUMBIX 3Ha4YeHml, paBHbIX 0.37-0.61;

e  II0OCJIe MIOHHO-TUIa3MeHHOI 06paboTKM Upp
TepKOHOB CHMKAETCSI, UTO CBUIETEIbCTBYET 006
yObUIM a30Ta B UX 00bEME.

Pe3ynbTaThl KOMMYTAUMOHHBIX MCHOBITAHUN
(K1) repkoHOB Ha 6€30TKAa3HOCTh MPUBEAEHBI B
Tabmmie 2.
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Tabuia 2
N¢ o6pasua ‘ Ry, OM ‘ Ks ‘ Hapa6otka (n)

Peskum KU: 100B-10MA-50T'1; (Hopma n=5.0-10° cpabaTbiBaHmit)
1 0.10 0.42 HOpMa
2 0.09 0.43 HOpMa
3 0.09 0.33 4.2-10°
4 0.09 0.47 HOpMa
5 0.09 0.41 HOpMa
6 0.10 0.38 HOpMa

Pexxum KU: 50B-50mA-50I' (Hopma n=5.0-10° cpabaTbiBanmit)
7 0.10 0.46 HOpMa
8 0.15 0.58 HOpMa
9 0.12 0.53 HOpMa
10 0.09 0.43 HOpMa
11 0.13 0.5 HOpMa
12 0.09 0.57 HOpMa

Peskum KU: 24B-400mA-50T'1; (Hopma n=5.0-10° cpabaTbiBaHmit)
13 0.12 0.42 HOpMa
14 0.13 0.43 HOpMa
15 0.13 0.42 HOpMa
16 0.13 0.35 HOpMa
17 0.11 0.46 HOpMa
18 0.13 0.4 HOpMa

W3 Tabauiibl 2 cjielyeT, YTO repPKOHBI YCITeITHO
BBIJIEP>KMBAIOT BCE IMPeNyCMOTPEHHbIE PerlaMeH-
TaMy ITPOM3BOACTBA PEXMMbI KOMMYTAIMIOHHBIX
ucnplTaHuii.  He3HaumTenbHble  OTKIIOHEHUS
HaOJIIOAAIOTCS TOBKO TIPY BBITIOMTHEHUM TI€PBOTO
pexxuma (100B-10mMA-50T'1): oTHenbHbIE TePKOHbI
TEpSIOT paboTOCIIOCOOHOCTh TPU N, HECKOITBKO
MeHblIeii uem 5-10° cpabaThIBaHmMIA.

4. BbIBOBI.

B pesynbraTe BBINOMHEHHBIX MCC/IEIOBaHUN
paspaboraHa TexHojorus UITA MoBepXHOCTU KOH-
TaKTOB FéPKOHOB B MMITYJIbCHOM I1EPUOANYECKOM
TiIewweM paspsge. OHa OCyLIeCTB/ISIeTCS Helo-
CPe[ICTBEHHO BHYTPM KaXIOTO TepKOHA Ha ¢u-
HMIIHOM CTaguy ero u3rotosineHus. IIpu stom
BHavaje OCYLIECTBJSIETCS OYMCTKA MOBEPXHOCTU
KOHTAaKTOB MMITYJIbCAMM TOKA C ITOBBILIEHHO aM-
IUINTYLOM, 3aTeM aMIUINTYyLa CHVKAeTCs Y IPOU3-
BOJIUTCSI HENOCPeICTBEHHO a30TMPOBaHME OaH-
HOJI IOBEPXHOCTM.

Texnonorus UIIA nossossieT nony4aTb HUTPU-
Jocopepykauiye 3aliMTHbIe TOKPBITUS [TIOBEPXHO-
CTY KOHTaKTOB T€pKOHOB, KOTOPbIE 00ECIIEUNBAIOT
"X paboTOCIIOCOOHOCTh BO BCEX MCIIOTb3YyEMbIX
KOMMYTAaI[MOHHBIX PEXXUMaX.

Ucnonp30BaHue OaHHOM TEXHOJOTUMM I03BO-
JISIET CHU3UTH C€6eCTOMMOCTb T€PKOHOB M UCKJTIO-
YUTh BCe HeraTMBHbIE aCIeKThl IPUMEHSIEMbIX B
HacTosilllee BpeMsl TrajJbBaHMYECKMX METOLIOB
HaHeCeHUs 3alUTHBIX TOKPBITUIA.

B 3aksroueHMm BbIpaskaeM 61ar0apHOCTb CO-
Tpynumukam 000 «HII®D «ITnasmanadopm» 3a pas-
pabOTKy M U3TOTOBJIEHME 060PYAOBAHMS, UCITO/b-
3yemoro a,ist UTTA repKOHOB.
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ION-PLASMA TECHNOLOGY OF FORMING A PROTECTIVE COATING
OF REED SWITCHES

Abstract. The technology of ion-plasma nitriding makes it possible to obtain thin-film nitrode-containing coat-
ings on the surface of the contact parts of reed switches that can replace the additional coatings of rare and noble
metals that are applied by electroplating. In the presented work, ion-plasma nitriding of contact parts is carried
out directly inside the reed switches at the final stage of their manufacture.
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KOHTOPOB Aunppeit MuxaiioBua
HNHCcTUTYT 351emeHTOOpraHnyeckux coenvaenmin um. A.H. HecmesiHoBa Poccuiickoit akaieMnm Hayk,
Poccus, r. MockBa

TJTYHIEHKO Anekcanap IOpneBuu
000 «PycunxekT», Poccus, r. MockBa

YIAJIEHUE METAJIJIOB C METAJUIMYECKUX IMOKPBITU

AHHOomauus. HccnedosaHue nocesujeHo npobeme yodaneHus msayucebix Memanios, 8 4acmuocmu medu, ¢ me-
mannuueckux nosepxHocmeti u u3 okpyxaroweti cpedol, KOMopas CMaua eaxcHoli IKo02uueckoli npobaemoii us-
30 yeenuueHus UCNOIb308AHUS MANENbIX MEMAII08 8 NPOMbIULIEHHOCMU. B cmampe paccmompeHst pasnuuHole
MemoObl yoaneHus Medu, 8K0UAs INEKMPOXUMUUECKOE U38JleHeHle U UCNOb308aHUE KOMNO3UMO8 0KCUJ08 Me-
mannoe 0 adcopOyuu u pomoxkamarumuueckozo pasJionceHus opzaHuieckux 3azpasHumeneti. Takice paccmam-
pusaiomcs pasnuuHie KUciomHole cocmasst u IIABbL, ucnonv3yemoie s yoaneHus meou u opy2ux Memanios c

mMmemaiiudecKkux noeerHocmeﬁ.

Kntoueswle cnoea: meds, mscenvie Memasiisl, yodneHue Memanios, Kuciomel, [IAB, HapooHsle cpedcmea, me-

majuiudeckue noKposlmusi.

pob6iieMa yoajeHus Meayu U JPYTUX TSDKEJbIX
MEeTaJUIOB C MeTa/NTMYeCKMUX ITOBEPXHOCTEN U
13 OKpY)Kalolleii Cpefbl SIBISIeTCST aKTyalIbHOI 3a-
nadveii. B yacTHOCTH, yAaneHue MeOHOTO Harapa,
HaKUIIM B OPYXXUU SIBJISIETCSI BaXXKHOM 3amayveri. Ho
KpOMe 3TOro, HalpuMep, yBeJlMueHue UCIOoIb30-
BaHMS TSDKENbIX METa/JIOB B 06pabaThIBaloIeit
MIPOMBIIIJIEHHOCTM YacTO MPUBOAUT K 00pa3oBa-
HIIO0 GOJIBIIIOTO KOJMYECTBA CTOYHBIX BOJ, M BOI-
HBIX OTXOZ0B, COAepXKalllMx CMeCU TSDKeIbIX Me-
TaJUIOB, TaKUX Kak Me[b U HUKeIb. B HacTosIee
BpeMSs TsKeJible MeTasUlbl SIBJISIIOTCSI 9KOJIornye-
CKMM TIPUOPUTETOM 3arps3HSIIONMX BellecTB U
CTAHOBSITCSI HaMOOoJIee Cepbe3HbIMU U IKOJIOTUYE-
CKMMM TmpobiemMamMu. B mociemHue rompl Obun
M3yUYeHbl yaa/ieHye TaKOBbIX U3 Pas3JIMUHbIX ITPO-
MBILJIEHHBIX CTOKOB M OYMCTKa MeTaljioB [1, 2].
CylecTBYIOT MCCIeNoBaHMs, ITOCBSIEHHbIE
3MIEKTPOXMMUYECKOMY M3BJIEUEHUIO MeOy U HU-
KeJIsl U3 KUCJIOTHBIX TPaBUJIbHBIX PaCTBOPOB, MC-
TI0/Ib3YEMBIX [IJIT 06pabOTKY MeTa//IMUeCcKuX Io-
BEPXHOCTEIA. B Ipyrux UCCIeq0BaHUSIX

paccMOTPEH LIMPOKUIL CLIEKTP OKCUI0B METAJIIOB,
TakKMX KaK OKCUJIbI XKejie3a, OKCUAbl MarHus, OK-
CUIbl TUTAHA, OKCUABI LIMHKA, OKCUABI BOJIb-
dbpama, okCcUIbI MeaM, KOMITO3UTBI OKCUAOB Me-
TQJUIOB ¥ KOMIIO3UThI I'pacdeH-MeTaTIOKCUIbI,
MMeWIlye pa3iMIHble CTPYKTYPHbIE, KPUCTAILIN-
yeckue ¥ Mopdosiornueckue 0Co6eHHOCTH, C aK-
LIEHTOM Ha IToCaeqHye pa3paboTKu, IIPobIeMbl U
BO3MOKHOCTY ISl afiCOPOIIMOHHOTO yOAIeHUs U
(hboTOKATATUTUYECKOTO pa3/IOKeHUs] OpraHuye-
CKMX 3arpsi3HUTeJIEN, a UMEHHO. KpacuTenu, me-
CTULIMABL, GeHOTbHBIE COEIVHEHMSI.

B maHHOII cTaTbe pacCMOTPEHBI pa3IMYHbIE CO-
CTaBbl, B OCHOBHOM COJIepsKalliie KUCJIOTbI, KOTO-
pble MPUMEHSIIOTCS AJ1S1 yAaJleHUs MeIy U IPYTUX
MeTa/IJIOB C MeTa/IJIMYeCKUX TOBEPXHOCTEIA.

Ocob6oe BHMMaHMe ymeneHo [TABam, KoTopbie
TaKsKe UCIIOMb3YIOTCS IJIs yaaJIeHUs] MeJN.

[TpuBedeHbI 1 YMCTO HAPOAHbIE CPELICTBA yaa-
JIeHUSI MeTa/IJIOB U MeJlN.

Ons  ypaneHusi MeTa/VIMYECKUX  TOKPbI-
TUI TIpeIIaraloTcs HukelpuBeJeHHbIe COCTaBbI.

Tabmmua 1

Cocras s YAJI€HUsI HUKEJISI CO CTa/IN

CocraB cMecH 1151 yoajaeHus HUKeJsi co craimu: | B yactsax (1o o6bemy)

CocraB 1

A3oTHas KucjioTa

CepHas KuCI0Ta

CepHokuciioe kene30 (okucHoe ) = FeSO4*7H,0

2
1
5-10 (ma, HaChIIATD)

CocraB 2
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Cocras cMecyu il yIaJIeHUsI HUKeJISI o cTainu: | B yacrax (1o oosemy)
A3zoTHas kuciora 8
Bona 2
Cocras 3
A3zoTHas kuciora 7
YKCyCHas KMCI0Ta (JIeAIHass=4ynCcTas) 3
Tabsmia 2
Cocras 151 yaajieHUsI HUKeJIsI C MeJU U ee CIUIaBOB
CocTraB pacTBOpa ISl yaajJleHysI HUKeJIsI C MeIy U ee CIIJIaBOB: | I/JI(BOAbI)
Cocras 1
[Mapa-unTpobeH3oitHas kuciota = C;HsNO4 40-75
CepHas KucI0Ta 180
Cocras 2
[Mapa-unTpobeHn3oitHas kuciota = CyHsNO,4 35
tunennuamud = H,NCH,CH,NH, 65
TuomouesuHa = CS(NHy), 5-7
Ta6muia 3
CocraB a1 ygajieHVs HUKeJIS ¢ aITIOMUHUS
CocraB cmecu 4jis1 yoa/IeHUsI HUKeJIs C aTIOMUHMS .
A3zoTHas kuciora
Tabmia 4
CocTas 11 yoajieHuss MeJIy CO CTaIu
CocTraB pacTBOpa ISl yOaJIeHVsI MeJy CO CTaJIl: r/n(BOIDBI)
Cocras 1
IMapa-uutpobensoiiHas kuciaora = C;HsNOy 90
Oustunentpuamud = [IDTA C4H1sNs = NH,CH,CH,NHCH,CH,NH, 150
Xnopup ammonust = NH4Cl 50
Cocras 2
IMupocepHokMCbI HaTpuii = NayS;07 70
Ammuak = NHs = (25%-Hblit pacTBOD) 330
Cocras 3
CepHast KCIOTa 50
XpomoBblit auruapug, = CrOs (BecbMa XMMUYECKM aKTMBHOE BEIeCTBO, CIIOCOOeH BbI3BaTh | 500
TIpY COMPUKOCHOBEHUY C OPTaHMYeCKUMMM BellleCTBaMy BO3TOpPaHMSI U B3PbIBbI)
Tabnuia 5

Cocras 1151 yoajieHys Meyi C AIIOMVWHMS ¥ €r0 CIUIaBOB (C IMHKATHOI 00paboTKOjIi)

CocTaB pacTBopa AJIs1 YAAIE€HUS MeOU C ATIOMUHUS M €ro CIUIABOB (C IIMHKATHOI 00-

/7 (BOZBI)

paboTKOIN):

Cocras 1

XpomoBblit anruapun = CrOs; (BecbMa XMMUUYECKM aKTMBHOE BENIeCTBO, CITOco6eH BbI3BaTh | 480
TIpY COMPUKOCHOBEHUY C OPTaHMYeCKMMM BellleCTBaMy BO3TOPaHMSI U B3PbIBbI)

CepHas KucI0Ta 40

CocraB 2

A3oTHas KucjioTa
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Cocras )19 yaajieHus cepeépa co craan

CocraB cmecu Jijis yoaJieHusI cepe0pa co ctaiu: | B yactsax (1o oomemy)

Cocras 1

A30THas KUCIOoTa 50
CepHas KucaoTa 850
Cocras2

A3oTHas KucjioTa -

CocTas /11 yaaJieHus1 cepedpa ¢ Meau ¥ ee CIIaBOB
CocTaB cMecH Ij1 cepedpa ¢ MeIy U ee CIUIaBOB:
A3oTHas KucjoTa

CocTas 151 yJaJieHust XpoMa €O CTaIu

CocraB pacTBOpa IS yoajJeHys1 XpoMa €O CTaIn: | r/a (Boabl)

I'mapokeupn Hatpus = Xumudeckast popmyna NaOH

200

Cocras s yVaaieHus XpoMa ¢ Meaun 1 ee CilyiaBoB

CocraB cmecu gjist yYAaJIeHUsI XpoMa ¢ Meau U ee CIIJIaBOB:

Consinag kuciora 10% pacTsop

Cocras gmjas VAaIeHUsI HMHKa CO CTaIN

CocTaB pacTBOpa IS yaaJIeHVsI IWHKA CO CTaIN: | I/JI (BOABI)

CoJistHasI KMCJI0Ta

20

Cocras gjas yVAaIeHUs IMHKa ¢ Meau U €€ CIJIaBOB

CocraB cmecu gjist yVaaieHus IYMHKa ¢ Meau U €€ CIIaBOB:

CepHas KICI0Ta KOHIEHTPMPOBaHHAs

CocTas a1 yoaJleHus KaMMs M IIMHKa C JII00bIX MEeTa/I/IOB

CocTas pacTBopa /s yaAaJAeHUS KaaMMs U IMHKA C JII0ObIX METa/IJIOB:

Hurpar amomuunst = AI(NOs)s

Cocras s yYAaJIeHUs 0Ji0oBa CO CTaIN

CocTaB pacTBOpa ISl yoajJeHysI 0JI0Ba CO CTaIN: | I/a (BOAbI)

I'mapokeun Hatpust Xvmmudeckast popmyna NaOH 120

[Mapa-unTpoben3oitHas kuciota = CyHsNO, 30

Cocras s yaaJIeHHUs 0JioBa C Meau U €€ CIlJIaBOB

CocraB pacTBOpa s yVAaJIeHUs 0J10Ba C Meau U €€ CIIJIaBOB:

r/7 (BOObBI)

I'mapokeupn Hatpus = Xumudeckast popmyna NaOH

120

[Mapa-unTpoben3oitHas kucioTa = CyHsNO,

30

Tabmuua 6

Tabimua 7

Tabamuia 8

Tabmmia 9

Tabmuua 10

Tabmmma 11

Tabmmua 11

Tabmmua 12

Tabauia 13
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Tabimmua 14

Cocras s yaasieHus CBMHIIA CO CTa/IN, M€ U ee CIIaBOB

Cocras s yaaJieHus CBMHIIA CO CTa/ZIN, M€ U €€ CIVIaBOB

I/7 (BOObI)

JlepgsiHas yKCyCcHas KMUCIOTa

10%

[lepexuch Bogopoza

18%

BOa

72%

BOJBIIMHCTBOM TajJbBaHUKOB PAaCTBOPBI IJIsI
yOAJIeHUsT MEeTa/UIOTIOKPBITUII BOCIPUHMMAIOTCS
KaK Hen36esKHOe 3J10: 3TO YCJIOKHSIET U YIOPOKaeT
mpoliecc 06paboTKY ITOBEPXHOCTHU.

Ho 3TO eamHCTBeHHbI c10cob6 136aBUTHCS OT
TOCAeACTBUII OMMOOK, KOTOPhle BO3HUK/IM IIPU
BBITIOJTHEH MM TTPEABITYIIMX OTIepalyii U MOTyIUTh
TTOKPBITVE, KOTOPOE COOTBETCTBYET 3aJaHHBIM
CTaHJApPTaM ¥ HOpMaM.

Pa3mmnuaior pacTBOPbI, IPUTOTOBIEHHbIE CAMO-
CTOSITETbHO I10 TPAOULIMOHHBIM GopMyIiam, 6o
COCTaBbI, BBIMYIIEHHbIE TTPOMBIIIJIEHHBIM CITOCO-
60M.

Cpeny HamOoJIee 4YacTO BCTPEUAIONUIMXCS
TMIPUYMH YIAJIeHMs TIOKPBITUII CTOUT Ha3BaTh:

. HECOOTBETCTBYIONIMIT BHEIITHU BUT,

e  HEeJOCTATOYHAsI PABHOMEPHOCTh CJIOSI,

e  HEJIOCTATOYHAs TOIIIVMHA MTOKPBITUS,

e  HepOBHBIE Kpast WK ApyTHe OedeKTsI,

e  HeNOCTAaTOYHAs Cuja CLeIUIeHus IISTHA,
TYCKJIbIE YYaCTKM, HE YCTPaHsIeMble IPOMBIBKOIA.

IMpotiecc ymaseHUs] MOKPBITUS HO/DKEH OBITh
MaKCYMAaJIbHO IIANSIIVM, T.e. OH JOJ/DKEH ObITh
HaIlpaBjIeH Ha yCTpaHeHMe HaHeCEeHHOTo CJI0s 6e3
KaKMX-JI1M00 MOCIeACTBUIA AJISI TIOIJIOKKN.

BrIGpaB Mekmy LIEI0UbI0 M KUCIOTOM, HY;KHO
OTnpenenuTbCs C KOHIeHTpanueli pactBopa. Uc-
MOJIb30BaHMEe KOMIUIEKCOOOpa3oBareseil Jo/mKeH
pelaTh CenuaJuCcT TeXHOIOT

Huke 6yoyT omycaHbl MCITBITAHHBIE HA ITpaK-
TUKE METOABI YIaJIeHUSI TTIOKPBITUIA, & TAKXKe KOH-
KpeTHbIe TIPUMEPHI,

Haubosnee pacripocTpaHeHHbIe TIPOIECCHI CHSI-
TUS IOKPBITHII TTepeunciieHbl B Tabuire 15.

Tabsmia 15
V36paHHbIe MPOLECCHI TSI XUMNUYECKOro (X) M 3JIEKTPOXUMIYECKOoro (J) yaaaeHUsI MOKPBITUII

Kagmwnit Ha cTanmu X Komnir. HCI, 16 r na i1 SbOs i SbCls

X 130 r Ha 1 NH4NO3
Xpom Ha Mmeau X 10-30% HCI, B 06bemMHOM oTHOWeHuu, ipu 30-500 C
XpoM Ha HUKeJIe X 10-30% HCI, B 06bemMHOM oTHOWeHuu, ipu 30-500 C
3 45-90 r Ha 1 NaOH nipu 6 B
2 50 r Ha 1 NaxCOs mpm 5-10 A

Ha gM-2
XpoM Ha cTanmu AHaJIOTMYHO XpOMY Ha HU-

Keje
Menp Ha cTamm X 500 r ma 1 CrOs + 50 r ma 1 H,SO, mpn 200C

X 60 r Ha 1 HUTPOApOMAaTHUUECKOro peareHTa + 15 r Ha

j NaCN + 20 r Ha 1 NaOH nipu 600 C

2 250 r "Ha i1 CrOs mpu 200C u 5A Ha AM-2
Meznp Ha UMHKE C] 120 r Ha 1 Na,S ipu 2 B
3 220rva 1 CrO3 + 2 T Ha &1

H,SO4 mpu 200C m 10A Ha

IM-2 IIepeMeHHOr0 TOKa
Mepab-LIMHK X 62,5% NH,OH B 06beMHOM COOTHOWIeHuu + 37,5%
(6poH3a) Ha cTa/N H,0; B 06beMHOM cooTHOmmenuy mpu 200C

X 37,5% NH,OH B 06beMHOM COOTHOIIIEHUM + 75 T Ha JI

L (NH4)28208 ripu 200C
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3

190 r Ha 1 NaNOs nipu 2 A Ha nM-2 ipu 200C

30JI0TO HA Meau )

15rHan KCN + 101 Ha 1 Na,COs + 50 T Ha 1 K.Fe(CN)s
npu 600C n 6 B

30JI0TO Ha HUKeJIe X

120 r zva 1 NaCN mpu 200C; HO; (100 06beMOB) 10-
6aBJisieTCst IIOCTeIIeHHO [10C/Ie Havasla IIpoiiecca CHsI-
TUS TTIOKPBITHUIA ; C/leqyeT u36eraTh eperpeBa 1 meHo-
obpa3oBaHMs

) 90 r a1 NaCN + 15 r va 1 NaOH mipu 200C b 6 B
CBuHeL HA Meau X Kownw. HNOs + 300 r ua 1 NH4F; + 125 r Ha 1 H,O, mpu
20-400C
3 70-100r Ha 1 NaOH + 50 r Ha J1 CErHEeTOBOVI COJIV TIPU

20-800C n 2-4 B, cTajibHble KaTOAbI

Hukenp Ha craiyu, | X

Kowui. HNOs

Meau, IUHKe

X (Tomnbko gyist umuka) 50% H,SO,4 ipu 60-700C

X (Tonbko a1 cranu) 60 T Ha T HUTPOApOMaTUIECKOTO
pearenTa + 150 r Ha 1 NaCN + 201 Ha 1 NaOH nipu 60-
800 C

2 60-90% H,SO, B 06beMHOM cOOTHOLIeHUM + 30 T Ha JI
rnuiepuHa uin 10-15 A va am ripu 200C

2 550 r va 1 NaNOs ipu 10 A Ha 1M 1 950C

Xummyeckuin  Hu- | X

60 r Ha T HUTpoapoMaTu4decKoro peareHta + 120 r Ha

kesib (Ni-P) a1 atuneHavamMuna + 60 r Ha 1 NaOH mpu 750 C
Poauit Ha mopcioe | 3 50% H»SO4 B 06b€eMHOM COOTHOIIIEHMM TIpU 7 B mpn
HUKeJIS 650C — ogHOBpeMeHHOe PacTBOpPeHMe PoAus U HU-

KeJrd

Cepeb6po Ha 6poH3e | X

95% H,SO, B 06beMHOM cooTHoIeHuu + 5% HNOs B
06beMHOM cooTHoenuu rpu 7 B mpu 800C

Cepebpo Ha cTamu | D

30rua s NaCN nopu 4-5B

OnoBo Ha Mmen 3 120 r Ha 1 NaOH (anop.) ipu 200C
OJ10BO Ha cTann X Kowu. HCI, 16 r Ha 1 SbO3 mmu SbC13
X (cusTHe Tiofcaos meay) 30 T Ha 1 HUTpoapomMaTuyie-
ckoro pearexTa + 120 r Ha 1 NaOH mpu 800C
LIMHK Ha cTaIn X Kownir. HCI, 16 r na 1 SbO3 uau SbCl3
e 100 r Ha 1 NaOH nipu 2 A Ha nm u 20-400C

Be3omacHbIMI  SIBISIIOTCSI cIenayrpuime Mepbl
YCKOPEHMUsI peakiiyy pacTBOPEHUS:

e  HarpeB g0 60-700C (6onee BbICOKASI TEM-
repaTypa MOXeT HeraTMBHO CKa3aThCs HA Pe3y/ib-
Tare),

o nepemMeniMBaHue; ecjaM JIIPMMEHSIIOTCI
OKUCTTUTENU — CJIeJyeT pPacCMOTPeTh BO3MOXK-
HOCTb BO3JYIIHOTO MY KUCIOPOMHOTO TMepeme-
HIMBaHMS,

e  JCIIOJIb30BaHMe aHOJHOIO TOKA,
e  KOppeKTMpoBKa ypoBHSI pH, ocob6eHHO B
CJIydasiX, KOTIa 3JIEKTPOJIUT CUIIBHO VICTOIIEH.
BbI6Op OKUCIUTENIS LIeJIMKOM 3aBUCUT OT €ro
CBOJICTB, KOTOpbIE€ HAIPSIMYIO CBSI3aHBI CO CTOMU-
MOCTbBIO TO6ABKM — UeM JIOPOKE OKUCIUTENb, TEM
CUJIbHEe BhIPaskeHbl ero CBOJCTBA.
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Tabuia 16
OKMCINTEIIN, UCIIOIb3YIOIIMECS B PaCTBOPAax AJIs1 CHATHUS ITOKPhITUI
Heoprannueckne Oprannueckue
Xopup, kenesa Hurpobenson
CepHOKUCIBIN Liepuii Hutpoxnopbenson
ITepekuch BOoOpoaa Hutpoaunminu
A30THas KMUCI0Ta Hutpodenon

XpOMaTbI I IXpoMaTbl

HutpodTranesas kucyiora

XJIOpUT WK Tiepxjaopar

l'moxmopatsl

BpoMHOBaTOKMC/IbIE COJIV WJIU JOATHI

MapraHi0BoKMcII1as Cojib

Komriekcoo6pasoBaTesy, IpUMEHSIIOIINECS B
3JIEKTPOINTAX IIPM HAHECEHUM MOKPBITHI, MOTYT
ObITh JOOAB/IEHbI ¥ B PACTBOPBI /IS MX CHSITHSI, [10-
CKOJIBKY B 000MX CHy4asXx OHM TIPU3BaHbI

BBITIOJIHATD OJHY (DYHKIMI0O — CIIOCOOGCTBOBATH
pacTBOPEHMIO MeTa/IMYeCKOro CJIosi Ha II0BepXx-
HOCTU U3Jenus (CM. Tabnuiy 17).

Tabymua 17

Hawu6o/ee pacpocTpaHeHHbIe KOMILJIEKCOOOpa3oBaTe/In

LyaHnapl, TMAPOKCHUIbI, aMMMAaK/ aMMHBI

IMupodocdar

Cynbdur, Tpuocyabdat

Kap60HOBbIE KMCIOTHI

PacTBOPBI AJ1s1 CHSITHUS arpeCCUBHBI 1 TOKCUMYIHbBI
¥ He MOTYT OBITh MCITO/Ib30BaHbl 3aHOBO, KaK 3TO
OOGBIYHO MTPOVICXOIUT B CJTyUae C pacTBOpPaMM IIpo-
MBIBKM 1 OTPaOOTaHHBIMM JIeKTpoUTaMu [2-8].

ITIABBI 011 OYMCTKU META/I/IOB

ITo cBoei1 mpupode 1 CBOICTBAM 3arpsI3HEHUS
Ha MOBEPXHOCTY MeTa/Ula GbIBAIOT Pa3JIMUHBIMMU.
Tepmudueckas OKaaMHA, MPOIYKTbI KOPPO3UH,
CynbGUIHBIE VIV OKMUCHBIE TUIEHKU ITOSIBJISIIOTCS
BO BpeMs B3aMMOMENICTBUS MeTajia C OKPYXKal0-
11ei cpenoii U CUIbHO CBSI3aHbI C HUM CUIaMU XU-
MMYECKOTO B3aMMOeiicTBMS. PasmnuHble 3arpsis-
HEeHMS B Byle aOpa3yuBOB, OXJIAKIAIIINX SMYITb-
CUIA, SKMPOB, KOHCEPBALIMOHHBIX CMa30K, OCTATKOB
MOJIMPOBOYHBIX MACT, CBSI3aHbI C METAJ/UIOM afre-
3MOHHBIMU CWJIaMU. 3arpsi3HeHUS] MepBOrO TUIIA
YOAQISIOT TpaBJieHMEeM, IMpepbhIBalolIe UX XUMU-
YECKYIO CBSI3b C METAJIJIOM. 3arpsI3HEHNS BTOPOTO
TUIIA YOAISIOT B IIporecce 006e3KupUBaHMS,
0CJIa0JISIIONIEro afare3MOHHbIE CHUITBI.

Cospemennsble [IAB pensitcsa Ha cnenyoumye
KJIaCChI:

—  KaTuoHakTuBHbIE,

- AmdonutHbIe,

—  HeuoHoreHHsle,

—  AHMOHaAKTHUBHBIE.

CaMblil  [elleBblif, I0XKapoOe3OIacHbII U
HauMeHee TOKCUUHBIN CII0Co0 — obe3xcupusaHue
800HbBIMU Motowumu pacmeopamu. OH OCHOBaAH Ha
XMMMUUECKOM pa3pyllleHNM OMbUISIEMbBIX XUPOB U
Maces ¥ COMIoOMIM3ayM 1 SMYIbIVPOBAHUM He-
OMBLISIEMBbIX 3arpsI3HEHUIA.

Hob6aBku B BaHHY [IAB mpuMeHSIIOT [IsT yiTyd-
IIeHNsI KaueCcTBa OUYMCTKYM TOBEPXHOCTU JieTasiei
OT Pa3/IMYHbIX 3arpsi3HeHU, yMeHbIIeHUs TPOo-
IOJDKUTENbHOCTH MPOIecca, CHUKEHUS 1eJI0UHO-
CTV BOIHBIX 06€3KMPUBAIONIMX pacTBOpoB. Ha ce-
TOJHSIITHUI IeHb MPUMEHSIOT aHMOHOAKTMBHbIE
ITAB: anxkwmicynbdoHar, cynbhoHon HII-3, cymb-
dounon HII-1, IC-PAC; HeuoHoreHHsie ITAB: cuH-
ta"Hon [C-10, cuuHTamma-5, mpemaparbl OII, a
Taxke «KOHTaKT [leTpoBa» u psan npyrux [9-12].
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Tabauia 18

006e3kKUpUBaHME OPTaHNYECKMMM PaCTBOPUTEISIMMU

Pesxxum 06paboTKU
Xapaxrep Bpems, muH.
3arpssHe- | OCHOBHOJ MeTall PacTBOopuTeb TeMm-pa, Boi- JomnomHuTeIbHbIE YKa3aHUS
st °C Ilorpyx- | ODep>XKU B
L napax
pacT-Jis
Paboune wu | Bce metamuibl, Kpome | TETPAXJIOPSTUIIEH 121 He menee | 0,5...5,0 -
KOHCepBa- TUTaHa (ROTOpBIN elle HAa3bIBAIOT 0,5
LIIMIOHHBIE NepxXJIOpITUIEeH Win
macia " PERC, cokpallleHHO Iiep-
CMa3Ku XJIOP)
[Monupo- Bce metamibi, Kpome IorryckaeTcst: 06pabaThIBaTh C IPMMEHEHNEM YIbTpPa-
BajibHble U | TUTaHA, BCe MOIUPO- 3ByKa MMpu TeMiiepaType He Bbimie 50° C; BBogUTb 1-3
tngo- BaHHbIE ITOKPBITUSA r/am 3 kaTuoHata-10
BaJIbHbIE
MacThl
Pa6oune wu | Bce metamibl, Kpome | TPUXJIOPOTUIEH 87 pH BOIHOJI BBITSDKKM TPUXIOPITWIEHA JODKEH ObITh
KOHCepBa- | cepebpa, TMTaHa (texH.) (Trichoraetylenum He HIDKe 26,8; M CTabuwimM3anuu TPUXIOPITUIEHA
LM OHHbIE wiu TX3, TCE) MIPUMEHSIIOT OJUH U3 IMepeuucIeHHbIX CTabuIM3aTo-
macia " poB: TpusTwiamuH ~0,01 r/mM 3; MOHOOYTMIAMMH
CMasKu =0,01 r/mm 3 ; yporporuu =0,01 r/nm 3 . O6e3kUpuUBa-
HHe JeTajeil U3 aJIIOMUHYS, MeIU U UX CIUIaBOB, MeJi-
HBIX TTIOKPBITUI TIPOBOJIST TIpU TeMIlepaType He BbIIlle
70° C.
[Monupo- Bce metamibi, Kpome pH BOIHOJI BBITSDKKM TPUXIOPITUIEHA JOKEH ObITh
BaJibHbIe U | cepebpa, TuTaHa; Bce He HKe >6,8; IS CTabuIM3aluy TPUXIOPITUIEHA
ntgo- TOJIMPOBAHHbBIE TIO- MIPUMEHSIIOT OAVH U3 MEePeuMC/IeHHbIX CTadbWIM3aTo-
BaJIbHbIe KpBITUS, KpoMe ce- poB: TpuaTuaamMud ~0,01 r/aM 3 ; MOHOOYTMIAMUH =~
MacThbI peOpsIHbIX, MeIHBIX, 0,01 r/mom 3 ; yporporuu =0,01 r/om 3 . O6e3skupuBa-
U U3 MeOHBIX CIJa- HHe JeTajieil U3 aJIIOMUHNS, MeIU U UX CTUIaBOB, MeJi-
BOB HBIX TTIOKPBITUI TTIPOBOJISIT TIPU TEMIIEpaType He BbIIIIe
70° C. ITomyckaeTcsl: 06pabaThiBaTh C MPUMEHEHVEM
yJIbTpa3sByKa Ipu TemIiepatype He 6ojee 50° C; BBO-
ouThb 1-3 /oM 3 katoHaTa-10
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Tabuia 19
CocTaBbl pacTBOPOB (T/JT) AJIsl XMUMMUYECKOTO 00€e3KMPUBAHUS
(0OGe3kMpHUBaHIe, TPaBIeHMe U MOJAMPOBaHNe MeTaLIoB» I'punmxec C.4., Jleunnrpaa, MamuHocTpoeune, 1977 roxa)
CocTaB U pexxum Homep pacTBopa
1 2 3 4 5 6 7 8 9 10 11 12
Enkuit Hatp NaOH wunu | - - 25...30 10...15 - - - 80...100 - - 5...8 -
enkoe kam KOH
VTeKucIblii HaTpuit | — 10...20 25...30 30...40 20...30 - - - 80...100 40...50 - 15...20
Na,COs
TpunaTtpuiidocdat 10...20 5...10 40...50 50...70 30...50 50...60 10...15 30...40 10...15 40...50 40...50 25...30
NasPO410H,0
Tpunomudocdat Hatpus | 5...8 3.5 - - - 5...10 20...30 - - - - -
NasP3010:10H,0
MeTtacunmMkar  HaTpus | — - 1...2 2...3 3.5 10...12 2...4 - - - 3.5 -
Na,0-SiO,
IMpemnapat OI1-7 wiu OI1- | — - - 3.5 - - - - - - - -
10
Cunranan [1C-10 8...10 5...10 - - - 8...10 - - - 2...4 - 3.4
Konraxrt IleTpoBa - - .2 - - - - 40...50 - - - -
Cynbdonon HIT-3 - 1...2 - - - - 4...6 - - - - -
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Tabmmua 20

0Ge3KUPUBaAHUE IJIEKTPOXUMMYECKOE

CocTas 3/IeKTpOIUTa Pesxxum 06paboTKU
OCHOBHOI1 MeTallI IInoTHOCTBH Bpemsi, MmyuH
YTH TIOKDBITHST HaummenoBaHmue Konnuvecrso, | Temnieparypa, TOKa, 13 Ka- a JomosHuTe/IbHbIe YKa3aHUS
KOMIIOHEHTa r/om 3 °C
A/nm? TOzE aHoge
Cranbp Bcex Mapok, | Cocmas 1: 50 -70 2-8 0,5 -10,5-3,0| O6paboTKy MPOBOISAT M BO BpallaTesb-
KOBap — HaTp enkuii Tex., | 20 - 40 5,0 HBIX YCTaHOBKax. JlomyckaeTcs repeme-
mapka TP; MIYBaHMue CKaThIM BO3myxoM. IIpu obpa-
- TtpuHaTtpuiidoc- | 5-15 30BaHMUM OOJIBIIOTO KOJMYECTBA IEHbI B
dat pactBop mob6asisor 0,03-0,05 r/mm 3
- ob6esxupusarens | 1,4-1,9 amynbcun K3-10-21. [lomyckaeTcs 3ame-
IB-301 HSITh CWJIMKAT HAaTPUSI PacCTBOPUMBI K-
- cwmkar Hatpus | 10 - 30 BUBAJIEHTHBIM  KOJMUECTBOM CTeK/a
pacTBOPUMbIit HaTPMEBOTO KMIKOTO.
Bce  metamnbl  u | Cocmas 2: 30 - 80 2-10 05-10|1-5 Horyckaetcss BBOAUTb 5-10 r/mm 3 en-
CIIaBbl, ITIOKPBITHSA - TpuHaTpuiidoc- | 20 — 40 KOr0 HaTpa TexHu4eckoro, mapku TP.
dat IoryckaeTcst BBOAUTD 3-5 r/OM 3 cTeKia
— cofa KambuyHUpo- | 20 — 40 HaTPMEBOTO XKUJIKOTO UJIU COOTBETCTBY-
BaHHas, Tex. olee KOJINYECTBO MeTacuinKaTa
HaTpust. [Ipu 06paboTKe Meu U €€ cruia-
BOB Ilepe]; HaHeceHeM Ha HUX MeIHbIX
TTOKPBITHI U3 IIMAHUCTBIX JJIEKTPOIUTOB,
IOITyCKaeTcsT BBOAUTD 5-15 r/mm 3 1ma-
HMUCTOTO HATpusi; 06pabOTKYy ITPOBOIST
TOJIbKO Ha KaToje Iipu Temrepatype 30-
40° C, mI0THOCTDb TOKa 10 5 A/om 2 .
IIuukoBbie ciuiaBbl, B | Cocmas 3: 60-70 1-2 0,5 - JoryckaeTcst CTEKJIO HaTpUeBOe XKUAKOe
ToM unciie IAM 3aMeHSITh Ha COOTBETCTBYIOIlee Koauye-
CTBO MeTacuUIMKaTa HaTpusl.
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Kak yganuts meap ¢ IOBEPXHOCTU MaTepu-
aaoB

Menp — 3TO LieHHbIV MeTa/lI, MMEIOIIMii MHO-
>)KeCTBO TMpUMeHeHUli. MHOrue Bely, KOTOpbIe
paHbllle U3TOTABIAUBAIUCH U3 1I€JIbHOW MeIu, Te-
repb M3roTaBAMBAIOTCS M3 OPYTMX MaTepuasaos U
MIPOCTO TTOKPBIBAIOTCSI MEIbI0 CHAPYXKU. DTO MeJ -
HOEe MOKPBITME MOXHO YIQJINTh, PACTBOPUB Meb
CIIeMaJTbHBIMU XMMMKATaMM MM OTILIM(OBAB
ee. CHavaza Mbl NPUBEIEM UKUCTO “‘HApOIHbIE
cpencTBa” yaajaeHuUs Meay C IIOBEPXHOCTU MeTajl-
JIOB

PacTBopeHne mMeay C IMOMOIIbIO OBITOBBIX
CcpencTs

1. HaJneiiTe mepekuch BOAOpPOJAa B CTa-
KaH. [lepekuch BOAOPOAA TOMOXKET OKUCIUTH
menb. K coxaseHuio, OHa MOXKeT IOBOJbHO
OBICTPO paspymiaThes. HaunuTe ¢ mpumepHO 30 M1
35% pacTBOpa mepekyucy BoJopoaa B MEH3YPKeE.

2. JoGaBbTe yKcyc./lo6aBbTe B IBa pasa
00JIbIIIe YKCYCA, YeM BbI MCITOJIb30BaJIA, KOTIa JA0-
OaBJISLI TTEPEKMCh BOAOPOAA.

3. Ilorpysure martepuasn. Korga Bbl orpy-
3UTe MaTepuayj B BOAY, Bbl HAUHETE BUJETH ITy-
3bIpU. DTO MPU3HAK TOTO, UTO peakuus upert. [Tlo
Mepe TPOTEKAaHUs Peakluy Bbl HAYHETE 3aMe-
YyaTh, YTO PaCTBOP CTAHOBUTCS cuHUM. O6paTuTe
BHUMAaHMe, YTO 3Ta peakuus 3aHMMaeT MHOTO
BpeMeHn. UToObI MPOCTO YOAIUTb MeIb C ITeHHH,
MOTYT IOTPe6OBaThCS YaChl UV THM.

HNoHusanusa Meagyu KOHIIEHTPUPOBAHHOI
KUCTOTOM

1. TlomecTuTe MaTepuajga B CTEK/ISTHHBIN
crakaH. /[o6aBbTe MaTepyal ¢ MEIHBIM ITOKPbI-
THEM B CTEK/ISIHHBIN cTakaH. Eciiv oHa 6osbiiero
obbeMa MWCIOIb3YiTe CTEKISHHYIO BaHHY WU
TOJTHOC.

o TlomemaliTe B MEH3yPKY TOJbKO U3Ie/NSI,
MU3TOTOBJIEHHBIE U3 30JI0TA, IUIATUHBI, JXeje3a, HU-
KeJIsl, aTIOMUHMS, XpOMa Wi KoOaIbTa.

2. [o0aBbTe a30THYI0O KUCJIIOTY B CTaKaH.
HaseliTe KOHIIEHTPUPOBAHHYIO a30THYI0 KUCJIOTY
B cTakaH. Haj MOBepXHOCTBIO KUAKOCTY 00pasy-
eTCS TeMHbII ra3. JTO ra3000pasHbIil TUOKCUT,
asora.

[Mpu nmpuMeHeHUM a30THOWM KUCIOTHI CJIeAyeT
COOTIOIATh TEXHUKY Oe30MMacHOCTM — HajeBaiTe
TEepPUYaTKy U 3alIUTHBIE OUKM, He TOITyCKaTh IoMa-
IaHUS KUCJIOTHI HA KOXKY WIM B I71a3a, He BJIbIXaTh
rapbl KUCIOTHI.

° Ouokcua aszora TOKcuYeH. Ero moxkHO
TIPUMEHSITH B BBITSDKHOM 1Kady Ero Hemb3s BObI-
XaThb.

o [Ipu nomamaHuy KMUCIOTHI Ha KOXY WU B
r71a3a ITPOMBIBAliTe UX BOJION B TeueHue 15 MUHYT.

3. Hamneiite Bomy. Korma peakuus 3aBep-
IIMTCS, HajleiiTe BOAY B CTaKaH WK Kojby. ITO
pa3baBUT MOHBI MeIOU U CO3JACT CBETJIO-TOIy0Ooi
IIBeT. DTO Takke pa3b6aBUT M3OBITOK KUCIOTHI U
TO3BOJIAT BaM M3BJIeYb OCTABIINIACS MaTepuall.

e Jlna ypanmeHus] MaTepuasa ClemyeT UC-
Mojb30BaTh HuIIbl. He omyckaiiTe pyKy B pac-
TBOD!

HN3menbueHne Mean

1. Boioepure nuimdoBaIbHbI MHCTPYMEHT.
B 3aBucuMocTM OT pa3mepa 06beKTa Bbl MOXKETE
MICIT0/Thb30BaTh NIIM(OBAIbHbIN KPYT, MM (OBaIb-
HYI0 MalllMHY WX JTaKe TTeCKOCTPYNHYIO0 MallIuHY.

2. Usmenpunte Meab ¢ moBepxHOCTH. [1lnn-
dboBaHMe yHanseT CI0ii Meay MeXaHUYeCcKu, a He
XUMMWYECKN. BbI TaksKe JOJIKHBI ObITD B 3aIMTHBIX
OYKax U pecrnymparope.

. BaprxaHne MeTa/usIM4eCKON CTPYKKU MO-
SKeT OBITh OIACHbIM.

e  Mertamnueckasi CTPy>kKa MOXET pe3aTh
rJia3a, eciM OHa IOTa/ieT B HUX.

3. Pasrimaapre Marepuan mnon HuUM. Kak
TOJIBKO BBI YIAJIUTE CJI0V MeIu, Bbl 3aMeTUTe 60-
pPO3JKM U OTMETHMHBI, OCTaBIIIMeCs] Ha MaTepuaie
noj HMM. PasriazbTe MOBEpPXHOCTh MaTepuaia,
oTiLIMdOBAB 3TV KaHaBKM 60Jiee MeTKOM Haskaau-
HOJi 6ymMaroii ¥ HauMCTO BbITHPAst TIOBEPXHOCTD

4. OTnoMpyiiTe 10007 MeTaLI CHU3Y. Eciin
BbI yJajisieTe Melb C TOBEPXHOCTU APYroro me-
TaJI/la, BAM MOKET ITOTPebOoBaThCS OTIIOIMPOBATh
3TOT METAJII IT0CjIe 3TOr0. Y GO/IBIIMHCTBA METa-
JIOB eCTb CIlel[Ma/ibHble ITOJMPOJIM, KOTOpbie BbI
MO)keTe ITprobpecTy B pomaske [13-25].

VYnaneHue MeJHBIX IOKPBITUIA.

MexaHnveckoe IdoBaHMe TPUMEHSIIOT AJIst
CHSITUSI TOJICTOCIOMHBIX MeTHBIX TOKPBITUI METO-
IIOM TIOTPYK€HUS MeIb YHAASiOT B IIETOYHBIX
CynbGUIHBIX pacTBopax. [IJIsi pacTBOPEHUS Cepbl
pactBop KUIIATAT 30 MMuH. Meab B HEM CHMMAIOT
nipu 85 —95°C, ckopocTh cHaTHU10 MKM/MUH. TTo-
CJle TpaBJIeHUSI Meb YOAISIOT C JleTaaelt cTpyeii
BOZBI B BUle CylbduIa, a OCTATOK Cyabduaa (oo
TOJTHOTO yIaJIeHUsI Me[iy) YCTPaHSIOT B pacTBODE,
copepxaweM 120 r/n NaCN. Ilpu ynanennu menu
B CEpOCoiepsKallX PacTBOPax C TAKUX METAIIOB,
Kak JIaTyHb, MarHWi1 1 aJTIOMUHNI, HEOOXOAVMO
CIedUTh, YTOOBI He ObITIO pa3befaHus STUX MeTall-
JIOB.

Ijist ymasieHuss Meay CO CTaJIbHBIX JeTasieil, a
TaKke C MHKA WIX HUKEJIS clielyeT MpPUMeHSThb
pactBop CrOs (450-480 r/m) u H,SO4 (35-40 mi/m).
Temmnepatypa pactBopa 20 — 25°C.
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AHOIHOe pacTBOpeHMe MeAy CO CTaIM BeyT B
pactBope (B r/nm): mpu Temmepatype 20-25°C,
HanpsbkeHue 6 B, katogbl — 3 cBuHIIa. CKOPOCTh
pacTBOpeHMSI COCTABISET

50 mrm/4. [Tpu yoaneHu TOJICTBIX MEIHBIX IT0-
KpbiTuit KOHIeHTpanuio NaCN pekomeHIyeTCs
MoBbIIATH 10 250 — 300 /7.

IJist CHATUSI MeJIU C IIMHKOBOTO JIUThSI IIpUMe-
HSIIOT COCTaB (B I/J1):

Temmnepatypa 20-25°C, ik =7 + 14 A/nm 2. [Ina
CHATUS MeIU C aJIOMMUHUSI TIPUMEHSIOT 5%-Hblii
(maccoBbie gonu) pactsop H ; SO 4 (1,84). Temre-
parypa 20-40°C, i k = 5 + 7 A/om 2, KaTom — u3
CBUHIIA WIN YIJISL.

Co cTamu Menb CHMMAIOT B pacTBOPE (B I/N):

Xpomossiii auruapug, 200-400

Cynbdat ammonms 100 — 150

VnaneHue Mey C Me4aTHBIX CXeM BeOyT B CO-
crase (B I/7):

H,S0, (1,84), mut/m 100-125

K;S,05 20-25

Bmecro mo6aBku AgNO 3 MOKHO IIPUMEHSTH
COJIM 30J10Ta WIKM MaaTMHbI B KommdecTBe 0,001-
0,1 r/n.

Kak yganuTh MegHOe IOKPBITHE C MeTa/lIa

Iyis ynaneHusi HeKaueCTBEHHBIX MeTasuye-
CKMX TUJIEHOK MJIM AJISI OUMCTKYM KaKoro-ymbo pe-
CTaBpMpPyeMOTrO0  MeTa//IMUeCKOro  M3Jesus.
0OBIYHO 3TOT MPOLECC HEOOXOAUM

Bce HmKemnpuBemeHHbIE PacTBOPHI pabOTaOT
XOPOIIIO IIPY TOBBIIIIEHHBIX TEMITEpaTypax.

Cocmaswl pacmeopos 0 yoaneHus Memasiuye-
CKUX NOKpslmuii yacmsmu (no 06semy)

g ynaneHuss Meau o CTanu

HutpobensoiiHas kuciota — 90, IUSTUIEHTPU-
amuH — 150, xytopucTbiit ammMonuii — 50. Temmepa-
Typa pactsopa — 80°C.

IInpocepHoKkucabli HaTpuit — 70, amMmuak
(25%-upiit pactBop) — 330. Temmeparypa pac-
TBOpa — 60°.

CepHast kuciaoTa — 50, XpOMOBBI aHTUAPUL, —
500. Temmnepatypa pactBopa — 20°C.

Ijist ynaneHus Meiy C aJlIOMUHUS U ero cIiia-
BOB (C IIMHKATHOI 06paboTKOI)

Xpomosbiii aarugpun, — 480, cepHas KucjioTa —
40. Temnepatypa pactopa — 20. 70°C.

TexHuueckast a3oTHasl Kucjiora. TemriepaTypa
pactBopa — 50°C.

Crioco6 yoajieHuss Meau C IOBEePXHOCTHU U3-
eVl U3 YepHbIX META/I/IOB

VHorma BO3HMKAET MOTPeOHOCTh B YHATEHUN
CJIOSI MeIY CO CTAJIBbHOI JeTanyu 6e3 MOBpeXKIeHNSs
OCHOBHOTO MeTajljia, HalpuMep, 9TO MOXeT UMeTh
MeCTO ITPU yaJieHy oMeHeHMs C KaHasla CTBOJIa

OpyIMSI TIOC/Ie CTPENbOBI, TIPU yAAJIeHUU MeOy C
JIeTasieil, TOABePrHYThIX YACTUUHOM [IeMeHTaIUu,
u Ip.

[Tpm m3bICKaHMM pacTBOpa Il CHITUS MeOU C
YepHBIX META/JIOB aBTOPbI IPUHUMAIM BO BHUMA-
HMe, 4TO pacTBOP XPOMOBOTO aHTUAPUAA, IpUMe-
HSIEMBII TJIsI XpPOMUPOBAHMUS, PaCTBOpSIET MeIb,
HO TIPaKTMYeCKM He [eViCTByeT Ha UepHble Me-
Tasuibl. OJHAKO OTIBIT, IPOBEIEHHBIV C pACTBOPOM
OAHOTO TOJBKO XPOMOBOTO aHTUIPUAA, IOKa3al
OYeHb MATYI0 CKOPOCTb PAaCTBOPEHMS MO CpaBHEe-
HUIO C JIeVICTBMEM XPOMOBOTO 3JIEKTPOJUTA, CO-
JIepyKaliero CepHyI KUCIOTY.

TakumM 006pa3oM CYIIECTBEHHBIM SIBJISIETCS
Ha/JM4re B pacCTBOPe XpOMOBOTO aHTUAPUAA, C O -
HOII CTOPOHBI, aHMOHA CEPHOI KUCJIOTHI, a C IPY-
roji KaTMoOHa aMMOHMSI.

Hawnyuiime pesynbTaThl OMYYaOTCS TIPU OfT-
HOBPEMEHHOM IIPUCYTCTBUM 000MX 3TUX MOHOB.

Kak mpumep MOXHO TIpUBECTU HUKECIEIYIO-
UL : pelenT XxpoMoBoro auruapuaa ot 300 go 600
I, cepHoKucioro ammonus ot 100 mo 150 r Ha 1
JINTP BOJIBL.

[Ipoiecc cOCTOUT B MPOTUPAHNUM OMeIHEHHOM
TOBEPXHOCTU TPSITKaM¥, CMOYEHHBIMU PacTBO-
POM XPOMOBOJ KUCJIOTBI C JOOABKOI aMMOHMIi-
HbBIX U CEPHOKMC/IBIX COJIEN UJIN B TIOTPY>KEHUU e
Tajieil B pacTBOP TOTO 5ke COCTaBa.

[Mocne ymaneHus meay HOBEPXHOCTD POMBbIBA-
eTCsl BOJIOV UJIU IIeJI0YHBIM PacTBOPOM, BBITHPA-
eTCsl HaCyX0 ¥ CMa3bIBAeTCS MaCJOM WU MHBIM
MOAXOISIIVMU MaTepPUaIOM.

Hipke mMbI onuiiieM HeCKObKO MAaTEHTOB U CTa-
Teli, B KOTOPBIX OMUCHIBAETCS MPOILECC yAaTeHUs
MeJIV C TIOBePXHOCTU MeTaIoB [25-30].

B matente CA2023943 Al ommcaH mpoiiecc
OUYMCTKY JIJISI BLIGOPOYHOTO YIAIeHUSI METHBIX OT-
JIOKEHUI C MeTa/UIMYECKUX TTOBEPXHOCTEN

JyjieMeHTapHas MeIb B OTJIOKEHUSIX, COfiepka-
MUX OKCUI, KOHTakTHpyeT ¢ O, ¢ o6pa3oBaHmueM
OKCHJIa MeAy, a 3aTeM OTI0XKEeHNSI KOHTAKTUPYIOT
C BOJHBIM pacTBOpoM, comepskamuiit NH,OH u He-
opranuueckue coavt NH4, 11t ceeKTuBHOTrO yaa-
sneHust okcuaoB Cu. BomHbIl pacTBOp COmEpsKUT
0,04-10 mac. % NHs u 0,01-4 mac. % coneit NHy,
BBOIAT O, IepeMelIBAIOT UM HarpeBamwT OO
2100°C gns yBenudeHUs yIaIeHUSI OKCUI 0B MeN.
Conmp NH; BbeiOpana wu3 NHHCO;, NH;NOs,
(NH4)zSO4, (NH4)2C03 n (NH4)3PO4. [Ipouecc nop-
XOIWUT IJIsl BHYTPEHHE! OUMCTKM TPyOOIPOBO/I-
HBIX CUCTEeM, KOTJIOB U BOJlOHarpeBaTesiell OT OK-
CUA0B MeAV U3 CMEIIaHHBbIX OTIOXeHul. Takum
06pa3oM, CTAIbHYIO TPYOy C MEeIHBIM ITOKPBITHEM
dbuTuHIY oumimany mpu Temmeparype ~150 °C B
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BOZIHOI BaHHe, 6apboTupyemoii Oy, CO CKOPOCTHIO
20-90 ¢yr3/MuH. BanHa, comepxkamas 10 06.%
BomHOro pactsopa 30 BecoBbix % NHsz u 0,1 Beco-
BbIX % N HHCO3 nmokasanu yganenue Cu 3a ~2 94
MPU HU3KOM cKopocTu nomaun O, u 3a ~1 4 mipu
HM3KOJi ckopocTu nogaum O, [31, 32].

B maTtente CS212859 Bl ommcaHa BaHHA mAJIst
yaaseHus: OTI0KeHUH C TOBBIIIEHHBIM COfepyka-
HMEeM Meay C MeTa/UINYecKuX IT0BEepPXHOCTEI.
Bopnast mpombiBouHas BaHHa cogepskut HCI 2-12,
FeCl; 2-12, NH,Cl 0-15, uHrMO6uUTOp KOPpO3UM
0,02-0,6 n gmereprent 0-0,1 mac.%.Tak, IpomMbI-
BOYHas BaHHa, comepskamiast HCl 5, FeCls 8, NH,ClI
8, mubenswmicynbdokreng [621-08-9], comepskamii
uHrn6uTop kopposuu 0,3, myporporvH [100-97-0]
0,1% TpUMeHSIM IJISI OYMCTKY KOTEIbHBIX TPYOD,
MMEKIINX OTJOXeHMs, comepxkamme ~80% Cu.
OToskeHMs 6bUTH yIaaeHsbl B 4-6 1 [33, 34].

B maTtenTe US3803042 A omucaH cOCTaB U CIIO-
cob ymajeHus MeIbCOmepsKaleil OKaIMHbI C Me-
Ta/uioB. OmucaHbl BOJIHbIE PAacTBOPHI IS yaase-
HUSI OKaJIMHBI OKCUA Kejie3a M OTI0KeHU Mein
CO CTaJIbHBIX MOBEPXHOCTel. PacTBOpBI mpenmno-
yTUTeNbHO comepskaT 5-10 HCI, H,SO4 man cymb-
dbamuHoOBOI KucaoThl, wian 15-20 HsPO,, 0,5-3 1
CMeIIaHHOTO KOMITJIEKCO06pa3oBaTesIsl, TAKMX Kak
40 TnomoueBUHBI 1 60 Mac.% reKCarngponupuMm-
muH-2-noHa (I), u €1 06.% coen. mHrMOMTOpPA
pkaBuMHbL. KoMmIiekcooO6pa3oBamIIMii  areHT
IODKeH cogepykaTb 22 COeOMHEHMIT ISl MaKCU-
MaJIbHOM 3(GhEeKTUBHOCTM; OOVH MPeACTaBISIET
c0060Ji TMOMOYEBMHY, a APYTOii — APYTYI0 TUOMO-
YeBMHY WM TMOH. Macca KOMIUIEKCOO6pa3oBa-
TeJIs NOJDKHA ObITh B 4-8 pa3 GoJIbIlle MacChl yaa-
JisieMoi Menu. PacTBOpBI, comepskallye CMeIlaH-
Hble KOMIUIEKCOOOpa30BaTeM YAaJIeHO G6osblie
oTioxkeHuii Cu, uem o6Iiee KOJMUeCTBO OTI0XKe-
HUI, yOaJleHHbIX TIPU MCIIO0Jb30BaHUM KaxKIOTO
coefiMHeHMS OTJe/IbHO. Xopoliiee yaajieHne Mean
C MeIHOTO TTOKPBITUS CTAJIBHOI TPYyOBI IpopsKa-
BeBiras rmapom mmpu 1000°C, 6b11a IomyveHa repe-
MeluBaHueM 5 vacoB npu 140-175°C B BOOHBIX
pacTBopax, comepskaimmx 3,5 6ucynbdara, OpraHu-
yecKie UM MUHepabHble KUCa0ThI 1 0,5% cvecn
THOMOYeBUHBI-I [35, 36].

B marente CN1979776 A omucaH oOpHOIUIA-
CTMHYATBIV MeTOoJ, yoaaeHus YaCcTUIl Meayu C Me-
TATMUECKMUX MeKCOeIVHeHi sl TpeaoTBpa-
IeHNs KOPOTKOTO 3aMbIKaHMs. MeTo[ BKIOUaeT
BpallleH/e KpPeMHMEeBBIX IUIACTUMH CO CKOPOCTHIO
2500-3500 06/MMH 1 pacIibUIeHN)e XMM. pacTBopa
¢ pacxogom 300 M Ji/MMH Ha TUIACTUHBI CBEPXY,
OITOJIaCKMBaHMe IeMOHMU3MPOBAHHOI BOHOM CO
ckopocThio TToToka 600-6000 MyI/MUH U LIEHTPU-
¢dbyrupoBanne. Takum 06pa3oM, MegHbIE YACTUIIBI

MOTyT ObITh 3(G(EKTUBHO YHaldeHbl, YTOObI
MpeIoTBPaTUTh KOPOTKOE 3aMbIKaHMe, UYTO Ipu-
BOOUT K YIYUIIEHMIO KauecTBa IMPOAYKUuMU [37,
38].

B matente US5981454 A ommcaH cocTaB AJist
yaaieHuss XMMUYeCKUX OCTAaTKOB C MeTajuinyie-
CKUX MU AU3IeKTPUUECKUX TTOBEPXHOCTEN B I10-
JIyIpoBOAHMKaX. Kommosuuus [mis  yaaneHus
XMM. OCTaTKOB OT MeTajla WM JUIJIeKTp. MOo-
BEPXHOCTeN WIN [T XUM. MeX. TTOJIMPOBKY Me[I-
HOI TOBEPXHOCTU UCTIOb3YETCSI BOOHBIN PAaCTBOP
¢ pH ot ~3,5 1o ~7. KoMIo3uiiust COmepsKUT MO-
HODYHKIVOHAIBHYIO, AUGYHKIMOHAIBHYI0 WIN
TPpUGYHKIMOHAIBHYI0 OPTaHMYECKYI0 KMCIOTHI U
O0ydepHOro KOJIMUYECTBA UYETBEPTMUYHOTO aMMHA,
NH.OH, rmapokcuiaMuHa, COJM TUIAPOKCHUIA-
MMHA, TUIpasuHa WM OCHOBAaHMUS COMM TUJpa-
3uHa. Crocob ymaieHus] XMM. OCTaTKOB OT Me-
Ta/lla WIX [OU3JIeKTpP. TOBEPXHOCTh BKIIOUAET
KOHTAaKT C MeTa/IJIOM WIN AU3IeKTPUKOM. TOBepX-
HOCTb C BbIIlIeyKa3aHHOT'O COCTaBa B TeueHMe Bpe-
MeHM, TOCTaTOYHOIO ISl yAaJleHUs] XMM. OCTarT-
KOB. MeToJ, /151 XMM. MeX. TTOJIMPOBKY MeIHO¥ I0-
BEPXHOCTM BKJIIOUaeT HaHeceHMe BbIllleyKa3aH-
HOTO COCTaBa Ha MOBepxXHOCTb Cu ¥ TOJMPOBKY
IIOBEPXHOCTY B IIPUCYTCTBMUM cOCTaBa [39, 40].

B cTaTbe onycaHo yaaneHue cMmeceit Mmeau, Hu-
KeJsi M XpoMa M3 CTOYHBIX BOJi MeTaTypruue-
CKOTO MPOM3BOACTBA IMyTeM aACcOpOLyM C MOIU-
OUITMPOBAHHOI YTJIEPOTHOI ITEHOIA.

B aroit paboTe ucciemoOBaIMCh XapaKTepu-
CTUKM U 3G PEKTUBHOCTD aicCOPOIIMM XpOMa, MeIu
M HUKeJIsI, KOTopasl OlleHMBaIUCh C MCIT0Jb30Ba-
HMEeM IOJIy4eHus yriiepoauctoii nensl Fe,;Oz KOH-
CTpyKTUBHOrO Kiacca. AHanu3sl SEM, XRD, XRF u
BET 6bU1M BBIIOJIHEHBI [IJIS1 OIIpeAeeHnusT Xapak-
TepucTUK Mmatepuasna. Ha mosepxnoctu Fe,Oz-yr-
JIEpOIHOI TeHbI ObUIM OOHAPY)KEHBI pa3/IMYHbIE
pa3smepsl iop (12-420 MKM) U cofepskaHue kemesa
(3,62%). Fe,Os-yrmeponHasi mmeHa ObLIO OGHApy-
SKeHO, UTO OHAa 00JIafaeT MPeBOCXOIHOI afcopo-
IIMOHHO 3(GeKTUBHOCTDIO IO CPABHEHUIO C ITe-
HOYTJIEPO/IOM [IJisI CMelllaHHbIX PacTBOPOB KaTu-
OHHBIX ¥ aHMOHHBIX TSDKEJIBIX META/UIOB. AZCOpO-
LIMOHHAsT eMKOCTb 10 XpOMY, MeJIi ¥ HUKEJIIO CO-
ctaBuia 6,7, 3,8 u 6,4 MIr/T COOTBETCTBEHHO, KOTO-
pbie ObUTM ITOTYYEHBI C MCTIOb30BaHVIEM JBOTHOIA
9KCIIOHEHIMAIBHOI Momeu agcopbuym. B skcrre-
pUMEHTax C pa3IMYHbIMU JO3MPOBKAMM MTOPOIITKa
Fe;03 3aMeTHBIX OTIMUMiT 00HAPYKEHO He 6bUTO0. B
MCITBITAHUM Ha KOJIOHKE C HEeIMOJBVXXHBIM CJI0eM
nenbl Fe203-yriepon mocturia aacopoIvioHHON
CITOCOOHOCTY I10 XpOMY, Mey U HuKess 33,0, 12 u
9,5 MI/T cooTBeTCTBEeHHO uepes 104 u. Ha ocHoBa-
HUM 9TUX DPE3YJIbTaTOB ObLIO OOHAPY)KEHO, YTO
neHa Fe203-yrnepon sIBasieTCsl MepCHeKTUBHBIM
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MaTepuagoM JJjisi OUMCTKYM rajbBaHMUYECKMX CTOU-
HBIX BOJ, [41, 42].

B matenTte US4452643 onycaHo yaajeHue Meau
" OKCMJIa MeJi/ C TTIOBEPXHOCTY YepHOro MeTalia

OkanuHa, codepskaliasi MeIb M OKCUI, MeOu,
yIanseTcs C KeJle3HbIX TT0BEePXHOCTe, TaKMUX KaK
KOTJIBI M COCYIbI TOJ IaBJIeHMEeM, ITyTeM 0Opa-
6oTku ripu pH 3-6 (IpeamnouyTuTeNbHO 4, 5) ¢ pac-
TBOPOM, COJiepsKalllMM OKMUCJIUTENb, TaKOil Kak
H,0,, coemuHeHune, Takoe Kak okcaaaT NHy, u co-
eqHeHMe, Takoe Kak JMMOHHas Kucjota, JTA
VIV HUTPWIOTPUYKCYCHasA Kuciora [139-13-9].
Takum ob6pasom, Cu U CTaJabHOI o6pasel 6bUIM
06e33K1pPeHbI ¥ OUMIIEHBI 1 IOMEIIEHbI B pacTBOP,
coIepsKaIiuii maBeyieByio Kucioty 5, 9ATA 2,5 u
H,0, 2,5% tipu 100°F. Yepes 6 u moteps Cu cocTa-
Buna 0,7 r, a morteps ctanu — 0,006 r. [43, 44].

B cTaThe omnucaHa olieHKa MOKPBITOTO sKejie30M
recka Jj1sl yoaaeHus Meay U3 BObI.

B cucTeMax OuMCTKY MUTHEBO BOIbI OOBIYHBIE
TMpoiiecchl (YCTAaHOBKYM KOATYISIIINUM, OCAKIAEHUS U
GunbTpanyumn) He MOTYT YAAIUTD CJIeIbl METAIJIOB
addextuBHO. OKCHUA, SKeye3a SIBISIETCSI TPEeBOC-
XOIHBIM pereHepupyeMbIM afcOp6eHTOM M YacTo
perynmmpyeT copepskaHyue CBOOGOIHBIX METaJIOB
TOCpeICTBOM afmcopbium. IIpyMeHeHne mpoliecca
HarpeBa [IjIsi HaHeCeHMSI OKCUJIA >Kejiesa Ha II0-
BEPXHOCTH ITecKa MO3BOJIWJIO UCIT0Ib30BaTh CpeIy
B HACaJOYHOI KOJIOHHE. AZICOPOEHT Cpebl Mcciie-
IOBa/IM Ha yJajieHue MOHOB Meli U3 BOJIbI C UC-
M0JIb30BaHMeM Kak IMepruoamuueckoro, Tak u Kojio-
HOYHOTO MeTo/I0B. OHOMEPHBIN IJIsT TPOTHO3M-
pOBaHMSI TIPUHSITA KOHBEKTUBHO-AMCIIEPCUOHHAS
TpaHCIIOPTHAsI MOJeIb C KOMOMHAIMe KUHEeTU-
YeCKOT0 ypaBHEHMS aicOpOIIY BTOPOTO MOPSIAKA.
yIep>kaHye Meay B QUIbTPYIOLIEM CJIO€ TITyOUHOM
80 cM. KoHIleHTpa1ysi MOHOB MeAy B CTOYHbBIX BO-
nmax kosebanach ot 0,64 mo 3,2 Mr/i. 106. pesyib-
TaThl MMOKA3a1Iy, YTO MeIb MOXKET ObITh yHajeHa
TOJTHOCTBIO IO TOUKM paspbiBa. Kak ToabKO mpo-
M30IIIeJT IPOPBIB. PAlMOH Cpel MOKHO ObIIO 0bec-
MeYnTh 3aMavMBaHMEM B pacTBOpe KMUCIOThI (pH =
3,0). PesynbTaTsel MOLENIMPOBaHUS TPAHCIIOPTHO-
afCcopOIIMOHHOIO YpaBHEHUs TTOOXOAST pacliyup.
nmaHHble. CemoBaTeIbHO, IECOK C TOKPbITUEM
MOKHO TIPMMEHSITh [JII OOBIYHOrO IIpollecca
OBICTPOIT pUIBTpaLyM, YTOOBI YIAIUTh U3 BOIbI
MOHBI MeIu. [45, 46].

B maTtenTe EP104012 A2 onucaH coCcTaB U CIIO-
€06 OTHOBPEMEHHOTO YIaJIeHUS JKeJIe3HOM U Me/I-
HOJ OKaJMHBI C TIOBEPXHOCTM UEPHOTO MeTajlia
Motro1ye cocTaBbl [IJiT KOTeIbHBIX TPYO C HaKMU-
b0 FesQy, Fe;0s, CuO, Cu cogepkaT opraHmude-
CKMe XeJlaTUpYylole KUCI0ThI, pacTBopsioiye Fe
(rmppokceuykcycHyto kucnory (I) [79-14-1] m mypa-
BbMHYIO kucnoty (II) [64-18-6]), BoccTaHOBUTENN,

Takyue Kak 3pUTOPOMHOBAS KUCIOTa U ee IIeJIou-
Ho¥t MeTajuT 1 NH4 COM 1 KOMITIEKCO06pasylolee
coenuHenne Cu, TaKoe Kak TMOMOYeBMHA [62-56-
6] wmm rekcarupponupumMmuaui-2-tuoH (III). Pe-
IIeHMe UCTIONb3yeTcs Tipu 24-66°. Tak, ouniao-
it pactBop comepxkain I 2 mac.%, 11 1 mac.%, 0,1
00beM.% WMHTMOUTOPA KOPPO3UM, COMEPIKAIIero
Hadra 15, atmnenriukons [107-21-1] 40, nnbyTn-
nTomMmoueBuHy [109-46-6] 8, YKCyCHYIO KUCIOTY
[64-19-7] 12, ankunnupuayuH 10, 3STOKCUMIMPOBaH-
Hble aiK. 10, STOKCMIMPOBAHHBIN aMuH 5 mac.%,
aputopbar Hatpus (IV) [6381-77-7] 2 mac.% u 1%
KoMmIuiekcoobpasoBaTens Cu, comepskatiero 11T 60
n TnomoueBuHy 40 Bec.%. ob6asmsior 0,1 T 1M0-
poIIKa MarHeTuTa 2 M Meay u o6paserr U3 MSATKOii
craym AISI 1020 [12725-36-9] u pacTBOp Harpe-
BawT npu 60° B TedyeHue 6 4yacoB. PacTBopeHue
MarHeTura coctaBwio 18,15 %, a pactBopenne Cu
- 10,0247 % o cpaBHenuio ¢ 1,45 1 0,0010%, cooTs.
B pacTtBope 6e3 IV u kommiekcoo6pasoBarenst Cu
[47, 48, 49, 50].

B cTaTbe onucaHo ynageHue MeIu U3 paciiiaB-
JIeHHOM cTamm npoayBKoii NHs mpy MOHMKEHHOM
JlaBJIeHUN.

OCHOBBIBAsICh Ha TOM (DaKTe, UTO BAyBaHME ra-
3006pa3Horo NH; B pacruiaB/ieHHYIO YUCTYIO Melb
MIpY aTM. J]aBJIeHNe BbI3bIBAET ee McrapeHue 6buim
MIPeTNPUHSTHI MOMNBITKY YAAIUTh MeOb, PacTBO-
PEeHHYI0 B pacIUIaBlI€HHOl CTaiu, MyTeM Ipo-
IYBKM ra3006pasubiM NHs ITpy TOHMKEHHOM JIaB-
JIEHUMU.

TuUnMuHbBIM  TOBeJEHMEM  PpacIlIaBleHHOI
cTajm Ipu BospdeiicTBum razoobpasHoro NHs sB-
JISIeTCST KUTIeHNe, pa3bphI3TMBaHNeE U, B TSKETbIX
CJIy4dasiX, BHIIJIECKMBAHME U3 TUIJISL. TU SIBIEHUS
COTIPOBOXKIAITCS OTPOMHBIM yBeTMUEHUEM ILIO-
1131 IOBEPXHOCTH, C KOTOPOIi TeTyuye BelecTBa
CTIOCOOHBI UCTIAPSATHCS.. M MOXKET OBITh IT0JIe3€H
IL7151 BAKYYMHBIX MeTa/TypruuecKux mpoieccos. B
3TOM UCCIeIOBaHUM ObUTM TPOBEIEHBI IKCIIEPU-
MEHTBHI 110 yIAJIeHUI0 Mean. OJi1s1 U3SMePeHUs CKO-
POCTU CHMUKEHMUS YPOBHS MeJM B pacIiaBieHHO
CTaau C UCIOJIb30BaHMEM BaKyyMHOM MHIYKIMU-
OHHOI Tieun u mpoAyBku N Hs rasza uepes Beptu-
KaJIbHOe MeJJHOe COILIO C BOASIHBIM OX/IKA€HMUEM.
IaHHbIe MIpeACcTaBIeHbl B IlepecyeTe Ha KoJuue-
CTBO MeJy, IePeHeCeHHOM 13 pacIliaBa B ra30BYyI0
a3y Ha egVHUILY TUIOIIAIM TTIOBEPXHOCTYU U Bpe-
meHM. COrIacCHO 3TUM 3KCIIepMMEeHTaM, IOJIHOe
yaaneHue Menu ObUIO AOCTVKMMO, IO TBEPXKIA-
I0lllee CeJIeKTMBHOe VCIIapeHne Mey 13 pacIuiaB-
JIEHHOI! CTa/M MpU MOHVKeHHOM JaBieHuu. UTto
Ke KacaeTcsl MexaHK3Ma JIMMUHMPOBaHMe Meau
razoo6pasHbiM NHs, TOMMMO YCUIEHHOTO BaKy-
YMHOIO ¥CIIapeHMsI MeTajlla 3a CYeT OXJIaXAal-
mero a¢dexTa SHIOTepMIUUECKOTO Pa3jiokeHus. B
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npucyTcTBuM NHz 06pasoBaHue JIETy4ero coemu-
HEHMSI MeI IIPeITIojIarajoch Ha OCHOBaHUY TOTO,
YTO MeIb MOTJIa OBITh yaajeHa J0 CBEPXHU3KOTO
YPOBHSI B HECKOJIbKO YacTeii Ha MWIIMOH Iaxke
IIpM JAaBJI€HUM OCTaTOYHOrO rasa mopsiaka 10 Topp
[51, 52, 53].

3aknoueHue

B mociemHee BpeMs yaessieTcss O0IbIIOe BHU-
MaHMe PelIeHNI0 9KOJIOTUYECKNX U TeXHOJIoTYe-
CKMX BOITPOCOB Ha IMPOM3BOACTBE. YaaleHue Meayu
Y OPYTUX TSDKEIBIX META/UIOB C MeTaUTMYeCKUX
TTOBEPXHOCTE 1, HAl[pMMep, U3 CTOYHBIX BO/I, SIB-
JITeTCS OOHMM M3 TaKMX BOIIPOCOB. BoJbInoi
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oTeuecTBeHHbIe yueHble: AE Tamamies, AA Tana-
meBa, AB Kaii6nues, DA ITactyxos, VA Kaiionues,
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GLUSHCHENKO Alexander Yurievich
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REMOVAL OF METALLIC COATINGS FROM METALS

Abstract. The study is devoted to the problem of removing heavy metals, in particular copper, from metal sur-
faces and from the environment, which has become an important environmental problem due to the increased use
of heavy metals in industry. The article discusses various methods of copper removal, including electrochemical
extraction and the use of metal oxide composites for adsorption and photocatalytic decomposition of organic pol-
lutants. Various acid compositions and surfactants used to remove copper and other metals from metal surfaces
are also considered.

Keywords: copper, heavy metals, metal removal, acids, surfactants, folk remedies, metal coatings.
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BOEHHOE JIEJO

JPOBUH T'eopruii [laBnoBuu
KypcaHT, HoBocuO6MpcKuit BoeHHbI opaeHa JKykoBa MHCTUTYT MMEHM reHepaia apMun
NM.K. SIkoBjeBa BOJCK HalMOHaIbHO rBapaum Poccuiickoit ®epepanyum, Poccus, r. HoBocubupcek

OCOBEHHOCTU OPTAHU3AIIVUA U ITPOBEJEHNUSA BOCIIUTATEJIbHOM
PABOTbI C BOEHHOC/IY>XALIIMMU JKEHCKOTI'O TI0JIA

AHnHomayus. Ps0 usmeHeHus npuHecwuli HaM HO8blll 8eK 0MMeueHO KapOUHANbHbIMU USMEHEHUSIMU 8 cme-
peomunax nonoposnesoli udeHmupurayuu JUUHOCMU 8 pamKax COYUyMa u I80a0YUU 00UeCMBEHHO20 CO3HAHUS.
OO0HUM U3 NPOAGJIEHUTI IMUX USMEHEHULI ABNAEMCA YCUeHUe PONU U 8NUSHUS HEHWUHDI 8 PA3JIUMHBIX Chepax 00-
WecmeeHHOLl HU3HU, NOJIUMUKO-IKOHOMUUECKOU U coyuanbHoll. JKeHuuHbl Kak cyosekmol 2apMoHU3ayuu oouje-
CMBEeHHbIX OMHOWEHUL CMaU 8ANCHETWUMU CINPYKMYPHBIMU d7IeMeHMamu NPogeccuoOHAnU3ayuul pasauuHsLx co-
UUAIBHBIX 2PYNN U UX NPOGeCcCUOHAbHAS 0esiMeNbHOCMb, KAK NOKA3b18AI0M NociedHue uccned08aHusl, 0Ka3sléa-
emcs cywecmeeHHoe 8JiusiHUe Ha pOCM HAYUOHAIbHO20 00X00a 8edyujux cmpax mupd. B Hacmosiujee 8pemsi JceH-
wWuHol cocmaensiom 0o 70% 3K0HOMUUECKU AKMUBHO20 HACEIEHUS MUpd.

Knioueente cnosa: cucmema, 06pasosaHiie, ¥eHcKuill, B0eHHOCAYHauiuli, pa3gumue, 80UHCKUL KOMIEKMUS,

noJi, Op2aHu3ayusl.

BochTaTeanas{ paboTra — mesiTeJIbHOCTh Opra-
HOB YIIpaB/JIeHUs (TOJKHOCTHBIX JIVII) BOWH-
CKMX YyacTeii (OpraHm3alinii) o pasBUTHUIO TUIHO-
CTY BOEHHOCUTYKAIIUX ¥ COTPYIHUKOB, GOPMUPO-
BaHMIO X MOPAJIbHBIX, CTY;KEOHBIX ¥ OOEBBIX Ka-
YeCTB, 3al1Te OT HeraTMBHOTI0 MH(POPMAIMOHHO-
TICMXOJIOTMYECKOTO BO3IEiCTBUS, O0ecrevueHunIo
TOTOBHOCTY K 9((eKTVMBHOMY BBITTOTHEHMIO 3a1a4
B JIIOOBIX YCJIOBMSIX OOGCTAaHOBKM.

B Boiickax HamMoHanbHOM rBapaum Poccum c
KaKIbIM JHEM YBEJIMYMBAETCS KOMTMUECTBO BOEH-
HOCTYKAIIMX, MPOXOISIINX BOEHHYIO CIIYKOY IO
KOHTPAKTY.

IJjiss 9TOr0 HaM HeOoOXOOMMO Pa300paThCs UTO
TaKoe BOCIIMTaTeNbHas paboTa, MOHSITh eé e,
VSICHUTD 3a[1auUl, @ TAK’Ke paCCMOTPETh KaKue ume-
10TCST (DOPMBI ¥ HaIlpaBJIEHUS.

BBUIy HEKOTOPBIX OCOOEHHOCTEH, a MMEHHO
Pa3HOTO YPOBHS IMOATOTOBJIEHHOCTM M Pa3BUTUMU
MpodeCcCOHATBbHO BasKHBIX KAUECTB Y BOEHHOCTY-
SKaIX KOHTPAKTHOI CITY>KOBI, 11e/1eco00pa3Ho pa-
00Ty IO MX BOCIIMTAHMIO B HECKOJIBKO I3TaIloB.
IMepBBIit 3TAIll — 3TO MEPUOI M3YUEHUS] Tpaskaa-
HMHA (BOEHHOCTYKAIEro), ITOKEeIaBIIero 3aKio-
YUTh KOHTPAKT IJIS1 TOCTYIUIEHMS] HAa BOEHHYIO
crysk6y. Ha aToM aTare HeoOXOgMMO ITPOBECTH Ka-
YeCTBEHHYIO IVaTHOCTUKY JIMYHOCTU

BOEHHOCTYKAIIEr0 KOHTPAKTHOM CIYKOBIL. ITO
HeoOX0IMMO IIj1s1 opraHu3aiyy 3hPeKTUBHON MH-
IVBUIYaTbHO-BOCIIUTATENbHON pabOThl C KOH-
TPaKTHUKOM. MeTomuka 3TOi paboThl JIIOOOMY
oduIiepy, KaK MpaBuiIo, M3BeCTHA. B 3TOT mepuon
HeoOXOIMMO Takke B xofe 6ecell JOBECTH IO HETO
MUCTOPUIO U TpaauLy Bolick HalMOHaIbHO TBap-
VY, TIOMBITATbCSI COPMMUPOBATh Y HETO Tpe-
cTaBjeHusI 06 MaeabHOM 06pase BOEHHOCTYKa-
IIero, MPOXOMSINEero BOEHHYI0 CITYyKOy IO KOH-
TPaKTy, a Tak)ke JOBECTU A0 HEro HOpMAaTUBHbIE
MOpaJIbHbIE I HPAaBCTBEHHbBIE YCTAHOBKM, CITOCOOBI
B3aMMOOTHOIIIEHUT MeKITy KOMaHIAMPaMM ¥ IO -
UMHEHHBIMM, MEXKIY PaBHBIMM I10 JOKHOCTHOMY
TIOJIOKEHMIO M 3BaHMIO, CBOM ITpaBa U 06SI3aHHO-
CTH, BUIbI OTBETCTBEHHOCTH 3a Te UJIM MHbIE TIPO-
CTYIIKY. FiToroM paboTsI Ha ITIepPBOM 3Talle TO/IKHA
CTaTh YETKO ¥ IMPOYHO chOPMUPOBAHHAS B CO3HA-
HUM GyOyIIero KOHTPaKTHMKA YCTaHOBKAa Ha TO,
YTO OH CAeJa/l MPaBUJIbHBIN BBIOOP mpodeccuu u
aTa mpodeccusi oueHb BakKHA IS 6e30IMacHOCTY
rOCyIapCTBa; UTO 3Ta mpodeccust MOKeT CTaTh MO-
CTOSTHHBIM MEeCTOM TIPUJIOKEHMSI CVJT Y HaTESKHBIM
MICTOYHMKOM JI0XO[la; UTO B JaJIbHEMIIeM BO3MO-
SKeH TpodeCcCUOHANTbHBIN POCT; UTO Mpodeccus
BOEHHOTO ITPe/IoiaraeT Heo6XoaIMOCTh COOTBET-
CTBOBaTh OIpeHeIeHHbBIM HOpPMaM IOBEeIeHMs.
BTopoit artam - ot Havana cayk6bl 1o 1 roga. OH
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HaYMHAETCS C 3aK/IIOUEeHNST KOHTPAKTa U MPUOBI-
TUSI BOEHHOCTY’KAIler0o KOHTPaKTHOM CIY>KObI B
roapaseneHe, B KOTOPOM OH GyIeT IMPOXOAUTh
IaJbHENIIyI0 BOEHHYIO CTYKOy. B monpasoenenun
OH JIO/KEeH aflaliTMPOBAThCS K YCIOBMSIM BOEHHO
CITY3KOBI, OTIPENeIUTh CBOE MECTO B KOJJIEKTUBE U
HaJIaIUTh ONTUMAJIbHbIE JIJISI YCIIEIIHO CITy:Ke0-
HOJ1 1esATeIbHOCTY OTHOIIIEHNS C KOMaHI0BaHVeM
M COCTY>KMBI[AMU, YCBOUTD KOJJIEKTMBHbBIE HOPMbI
TOBeIeHNs U TPAAULIUYM TaHHOTO Mo pa3ieeHnsI.
Pa3zinuHble MepONpUSITUS MOPaIbHO-TICUXOJIOTH -
YeCKoro obecrievyeHust, 3aHATHS 110 60eBOi1 ITOATO-
TOBKe [IO/DKHBI Ha 3TOM 3JTalle IIOMOYb €My
YCIEeINTHO BBITIOMHUTD CTOsIIMe 3amaun. KomaHam-
paM ¥ HavYaJIbHMKAM HeOOXOAMMO B 3TOT ITepUO,
M3y4YUB aHKeTHbIe JaHHbIe, XapaKTepUCTUKH, pe-
3y/IbTAaThl Pa3IMYHBIX TECTOB U Oecell OpraHmso-
BaTh BO3/IeiCTBME Ha HEro C MOMOIIbI0 pa3Jiny-
HbIX (GOpPM M METOOOB MOpPaIbHO-TICUXOJIOTHYe-
ckoro obecrieyenust. OueHb BaKHO 06ECIIEUUTH
61arONIpUATHYI0 aTMochepy B KOJIEKTUBE IJIst
VCITeIIHOI afgaITaiyy BHOBb ITPMOBIBIIETO BOEH-
HocTysKalero. Kak u 111 MOJIOfOro conpara, npu-
3BaHHOTO HA BOEHHYIO CJTY>KOY IT0 MIPM3bIBY, TaK U
IIJIS BOEHHOUTY>Kalllero-KOHTPakTHUKA BAMBaHMUe
B HOBBII PO ecCMOHATbHBIN KOJUIEKTUB — CBOETO
ponma crpecc. U m06ast Meioub MOKET ChITPaTh pe-
IAIOITYI0 POJIb B CO3[IAHMM YCTOMUMBOTO MHEHMS
0 HOBOM KOJIJIEKTMBE, OTHOIIIEHUSIX B HEM M CBOEM
MecTe B 3TOM KoJ/liekTuBe. I 3TO MHeHMe MOTOM
yKe CJIOKHO OymeT M3MeHWUTh, @ OHO HepeoKo
oripejiesisieT MOTMB Ha MpojjieHNe UM pacTopsKe-
HlMe KOHTpaKTa. BaskHO TakKe C IMepBbIX AHEN Op-
raHM30BaTh IJIAHOMEPHBI BBOMA, B JOJIKHOCTh
MIpUOBIBIIETO BOEHHOCTY)KAIIETO C 00SI3aTeTbHBIM
TOCTOSIHHBIM KOHTPOJIEM 3a MOpPaIbHO-TICMXOJIO-
IMYeCKUM COCTOSIHMEM KOHTPaKTHMKA U TICUXO0JI0-
TMUYECKOV MOAAepPKKO BOEHHOWIYXKAIIero BCeMu
IIOJDKHOCTHBIMM JIMLIAMM TIOfipasiesieHus. B rcu-
XOJIOTMYEeCKOM IJIaHe OH I0/IKeH MTOYYBCTBOBATh U
OCO3HaTb, UTO OH BJWICS B KOLJIeKTUB. Ecin
yIACTCSI 9TOTO JOCTUTHYTh, 3HAUUTETHbHO BO3pac-
TaeT BepOSITHOCTb TOTO, UTO BCE OCTabHbIe, B TOM
ylce ¥ BOCOUTATe/bHbie, MepOIIPUSITUS TIpUHe-
CYT MaKCUMAaTbHBI 3 deKT.

OCHOBHBIMM HampaBJeHUSIMM BOCIIUTATEb-
HOJi paboThI C JAHHBIMY BOEHHOCTYKAIIMMM MO-
TYT OBITH:

— OopraHusalus TeIvIoro nmpuema B Ioapasie-
JIeHMM, O3HAKOMJIeHMe C ee TPaAuLIMSIMMU, OKa3a-
HJe TOBapMIIeCKoi B3aMOIIOMOIIH B yJuebe, -
POKMiT 0OMEH OITBITOM ITO CITeHYaTbHOCTH;

— pasbsSCHeHMe IIOJIOKeHUI 3aKOHOAATeNb-
HBIX aKTOB, OOIIEBOMHCKMX YCTABOB ¥ IPYIUX

IIOKYMEHTOB, OTIpeIesIoNX CIyKeOHbIl CTaTyC;

— obOyueHMe MPaBOBBIM OCHOBAM CITyKeOGHOIA
IIesITeJIbHOCTH, METOIMKE BOCIIMTAHMS IIOTUMHEH-
HBIX (IJIS CEeP’KaHTOB);

— OpraHusanys MepuogNIecKux BCTPeU BOEH-
HOCTY3KAIIMX, MTPOXOISIINX BOEHHYIO CITYKOY IO
KOHTPAKTY, C PYKOBOJACTBOM YacCTH, ITPOSIBJIEHNE
MMM 3a060ThI He TOJBKO O MPOdeccoHaTIbHOM PO-
CTe, HO ¥ 0 6BITOBOM YCTPOJCTBE; Ile/IeHaIIpaBJIeH-
Hasl, ToC/IeloBaTeIbHAs peannsaliys TM6Koif, po-
IYMaHHOM CHCTEeMbI Mep, HallpaBAeHHbIX Ha I10-
BBIIIEHVEe TPodecCcHoHaIM3Ma Kaska0ii KaTeropum
BOEHHOCTYKAIIX, ITPOXOAAIIVX BOEHHYIO CITYKOY
10 KOHTPAkKTy; (GOpMMpOBaHME 3IOOPOBOI MO-
PaIbHO-TICUXOJIOTMYECKOI aTMOoCchepbl B CMeIIaH-
HbIX BOMHCKMX KOJIJIEKTMBaX.

B MHIMBUAYaIbHONM BOCITIUTATEIBHO paboTe C
BOEHHOCUTYKAIIMMM T10 KOHTPAKTy MOKHO BbIIe-
JIUTh CIeAYIOIIVEe HATIPaBIeHUS:

— pa3bsICHEHME 3HAUMMOCTU CTY>KOBI IO KOH-
TPaKTy B CTAHOBJIEHUU POCCUIICKOI apMUI, TOBbI-
IeHuy ee 60eroTOBHOCTY U 60€CIOCOOHOCTH;

— (dopMupoBaHye KOJUIEKTUBU3MA, IITyOOKOTO
OCO3HAHMSI IJIABEHCTBA 0OIIeCTBEHHBIX MHTEPECOB
HaJl IMYHBIM, YYBCTBA YECTH, IOJITa, TOPIOCTH;

— pasbsCHeHMe IIpaB, CBOOOH U OO6SI3aHHO-
CTelt, MpaBOBOTO CTAaTyCa, JIbIOT;

— TIOBBIIIEHNE aBTOPUTETA U IPECTIKa Cpean
COCJTY>KMBIIEB Y TIOTUMHEHHBIX

— obecrieueHne JMYHOTO MIpMUMepa B CITyKOe,
OBJIaIEHUM BOMHCKMM MacTepPCTBOM.
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FEATURES OF THE ORGANIZATION AND CONDUCT
OF EDUCATIONAL WORK WITH FEMALE SERVICEMEN

Abstract. A number of changes that have brought us a new century are marked by cardinal changes in the
stereotypes of gender-role identification of a person within society and the evolution of social knowledge. One of the
manifestations of these changes is the strengthening of the role and influence of women in various spheres of public
life, political, economic and social. Women as subjects of the harmonization of social relations have become the
most important structural elements of the professionalization of various social groups and their professional activ-
ities, as recent studies show, have a significant impact on the growth of national income of the leading countries of
the world. Currently, women account for up to 70% of the world's economically active population.
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OOITIO/IHUTEJIbHBIE CUCTEMbI
KYPCOBOW YCTOMYMBOCTU ABTOMOBUJISA

AHHOmauus. B HayuHoli cmambee onucana cucmema akmueHo20 pezyauposaHus CXoncdeHUs KoNéc u ee eus-
HUe Ha OUHAMUKY A8MOMOOUIA C PA3NUUHBIMU CKOPOCIMSMU O8UNCEHUS, d MAKHCe NPEUMYLUIECIN8d IKOHOMUUECKOL
cocmasnsiouleli, Komopoe no3gosem 0oJiee NPOOOANUMENLHOE 8PEMS IKCNIYAMUPOBANb MPAHCNOPMHbLE CPed-

cmeda.

Knroueawle cioea: cucmema akmueHoz20 pezynuposaHus CX0McO0eHUs KoJec, aOpO)fbele yaiosus.

ynpaBnelme aBTOMOOWJIEM SIBJISIETCS OTHUM U3
Hauboiee OTBETCTBEHHBIX U OIMACHBIX BIUIOB
IesTeIbHOCTU [JII BOEHHOCTY’Kalllero, OOCTa-
TOYHO OOJIIIIOE KOTMYECTBO HEMATIOBAKHBIX (haK-
TOPOB CBSI3aHO MMEHHO C YIIPaBJISIeMOCThIO aBTO-
MOOWJIS, OT 3TOTO 3aBUCUT He TOIbKO KU3Hb BOJIM-
TeJsl, HO U epeBO3MMOr0 M JIMYHOTO COCTABA.
MOXKHO MTpPUBECTU MHOXECTBO MPUMEPOB, U
pa3IMYHBIX TIPOTHO3UPYEMBbIX CUTYyalluii, TAe TOo-
CJIeICTBMEM IIOTEPH YIIpaBIeHNs OyIeT 3aHOC aB-
TOMOOMIA. JlaHHOe SIBJIeHNMe OOBSICHIeTCS TeM,
YTO IIPU TOPMOXKEHU MU TIPU BXOXKAEHUU B TIOBOPOT,
CKOPOCTh aBTOMOOWIISI MOXKET ObITh HeIpuemsie-
MOJi, Ol BXOZA B IOBOPOT, UTO BHOC/IEINCTBUM
MpuBeneT K 3aHocy. [ HemomylleHus, peryin-
POBKM U KOHTPOJISI TIPOSIBJIEHM TaKOTO PhICKAHbS
dyukumst CBC yIpaB/sieT TOpMO3HBIMY JaB/IeHN-
SIMM TaKuUM 00pa3oM, Tabbl CO3aTh KOPPEKTUPY-
IOIIMIA  pa3sBOpPauMBaAIONINIlI  «IPOTMBOMOMEHT».
Tak CBC 3HauMTe/NbHO YBEJUUYMUBAET KYyPCOBYIO
YCTOMYMBOCTb aBTOMOOWMISL TIPU TOPMOKEHUM B
IIOBOPOTE, a TAKKe CIIOCOOCTBYET yaepsKaHMIO aB-
TOMOGWJISL TOZ, YIJIOM (KPEHOM) OITpejie/ieHHbIi
MMPOMEXYTOK BpeMeHU. [Ipy 3KCTpeHHOM TOPMO-
SKeHUY B TIOBOPOTE aBTOMOOMIs 6e3 cuctembl CBC
BEPOSITHOCTD TlepeqHUX Kojec MPUHUMATh IIole-
peuHble (YIpaBJsIiOMe) YCUIUSI BKOHeI COKpa-
maeTcsa. ABTOMOOW/Ib CMeIaeTcs ¢ 3aHOCOM Iie-
penHeit ocy K BHeITHeMY Kpalo IT0BOpoTa. B aBTo-
Mobuasix ¢ CBC mpu TOSBIeHUM HemoCTalolieii
MOBOPAUMBAEMOCTM KOHCTPYKLIMS COKpallaeT

TOPMO3HO€ JaBjieHue 15 IlepegHuX Kojec. B pe-
3yJbTaTe Kojeca BHOBb OKa3bIBAIOTCS B COCTOSI-
HUM BOCIIPUHMMATD YIIPAB/ISIOIIME YCUIIUS U aB-
TOMOGMJIb COXPaHSeT YCTaHOBJIEHHOE Harpasiie-
HMe IBMKeHMs1. Takke cucTeMa Mo3BOJISEeT yIIpaB-
JISSTh ¥ KOPPEKTUPOBATh YTOJI KpeHa U JaeT MaKCH-
MaJbHYI0 OTHA4y OT PYJIEBOTO YIIpaBJ€HMS, UTO
objieryaet paboTy BOAUTEIIIO.

Onst pa6orei CBC He HyXHbI J06aBOYHbBIE
Y4acCTKM WX KOMIIOHEHTbI, OHAa MPUMEHSET yKe
uMmeroumecs ycrpovictsa cucremol ABS, T.e. CBC
MPeCTaBISIETCS UCKIKUYUTEIBHO MPOrpaMMHbIM
pacmpenuem cuctembl ABS. Ocobennocts CBC
COZIepsKUTCS B TOM, UTO OHA CIIOCOOHA pasInyaTh
HelpeJBUeHHbIe CUTYalUU IIPU TOPMOXKEHUU B
IIOBOPOTE 6€3 IaTUMKOB IOBOPOTA MM GOKOBOTO
YCKOpEeHMs, UCKIIOUMUTEIbHO Ha OCHOBAaHUM JaH-
HBIX 00 YTJIOBOI CKOPOCTM BpalieHus Kojec. [Ipu
0GHaPY>KeHNM ITPOCKATb3bIBAHMS KOJIEC, KOTOPOTO
ele HeJOCTAaTOYHO Ijis BKIoueHust ABS, cpaba-
teiBaeT CBC. Ilpu panpHeiileM aHaiause 3TUX
MpeIOCTaBIEHHbIX TaHHBIX 0JIOK yripaBiaeHust ABS
MOXEeT pacrno3HaTh IOSIBJIeHME HeA0CTaTOYHOM
MY M36bITOYHOM MTOBOPAYMBAEMOCTY U COOTBET-
CTBYIOIIMM 00pa30M OTKOPPEKTUPOBATH TOPMO3-
Hble maBieHus. Kak u mpu o6bryHoit pabore ABS,
peryauMpoBaHue OaBaeHUs MPOUCXOAUT IO Tpem
dasam: «ymepykaHue IaB/leHUs», «COPOC maBiie-
HUSI» U «<yBeJIMUeHMe NaBaeHusI». B pe3yabTare aB-
TOMOOWIIb CTAOVIM3UPYETCSI M €r0 KOHTPOIMpYye-
MOCTb COXpaHsieTcsi. IIpMTopMaxkuBaHMe KoJjec
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KOHIIEMUMSI OCYILECTBISIeT Yepe3 TUIPOMOMAYIs-
TOp ABS, BBI3BIBAIOIIMII JaBeHMEe B TOPMO3HOM
CUCTEMe.

CucteMbl pacopefeieHusi KpyTsLero MoO-
MeHTa. Takue cuCTeMbl TOAPa3AeIsioTCs Ha 3J1eK-
TPOHHYIO ONOKMPOBKY nuddepenuuana EDS
(Elektronische Differenzialsperre) u cucremy ak-
TUBHOTO paclpejejieHus1 KpPYTSIIero MOMeHTa
ATTS (Active Torque Transfer System).

[Tpu nmoBopoTte TC Ha ero koseca AENCTBYIOT
JIBe TJIaBHbIe CUJIbI — TSITOBAsl, yCKOPSIOIIAsl aBTO-
MOOWIb, M 60KOBAsI, KOTOPAs 3aCTABISIET aBTOMO-
6wib moBOpaunBaTh. OHM CBSI3aHbI C CUJION Tpe-
HUS, TIOSIBJISIIOLMIACS B 30He KOHTaKTa. Cua Tpe-
HUSI, B CBOIO OUepe/lb, OrpaHuueHa JMMUTUPOBaH-
HBIMM CLIEITHBIMM CBOWMCTBaMM ILIMHBI U TIOKPBI-
THS.

Ilpu moBopoTe M3-3a JENCTBUS IEHTPOOEXK-
HOJ1 CWIbl BHYTPEeHHee K0JiecO OKa3bIBaeTcsl pas-
IPY’KEeHHbBIM, T. OHO HaXOAUTCSl B XYAIIUX YCJIO-
BUSIX TIO CIleTuIeHuIo ¢ moporoit. COOTBETCTBEHHO
CHM3UTCS M Ta UTOTOBasl Cujia, CJIOKeHHas U3 Ts-
TOBOJ ¥ GOKOBOI, KOTOPYIO MOXET BOCIIPUHSTD
KOJIECO, ¥ TIO3TOMY OHO B MEHbIIIel CTeNeH OyIeT
CTIIOCOGHO YCKOPSATD U TOBOPAUYMBATH aBTOMOOWIIb.
Cucrema ATTS nepepacnpefiensieT KpyTALIMii MO-
MEHT MeXIy BeAyIIMMM Kojecamu, youpast usJim-
IIeK TSTOBOV CUJIBI C BHYTPEHHero KoJieca U repe-
OpackiBasi ero Ha 6osiee Harpy>KeHHOe BHelIHee. B

pesy/ibTaTe y MAaJOHArpy>keHHOM BHYTpPEHHEN
IIVHBI, OCBOOOKIEHHOI OT M3JIMIIKA TITH, TTOSIB-
nisseTcsl GOJblile BO3MOKHOCTEN ISl peannusaimn
OOKOBOI1 CIJIbI, TAK HEOOXOIMMOI B IIOBOPOTE.

YBeinueHMe KpyTsIero MoMeHTa Ha Hapyxk-
HOM KoJIece TO3BOJISIET CO34aTh JOOABOUYHbIN MO-
MEHT, KOTOPbII CTPEMUTCS «3aTalllUTh» aBTOMO-
OWJIb B TIOBOPOT.

DJIeKTPOHHAs1 OJIOKMpOBKa AuddepeHimana
EDS npepgHa3sHauveHa Ajisl penynpeskaeHus: mpo-
OYKCOBKM BeIyIIMX KOJIEC IIPY TPOTaHUM aBTOMO-
6WJis C MecTa, pa3roHe Ha CKOJIb3KOJ Jopore, ABU-
SKeHUM T10 TIPSIMOJA U B IOBOPOTAXx 3a CUET MOATOP-
MakMBaHMSI BeOylMx Kojsiec. CucreMa momaydymsia
CBO€ Ha3BaHMe M0 aHAJIOTUM C COOTBETCTBYIOLIEI
dbyukumeit pudbdepeninana.

EDS cpabaTbiBaeT Ipy IPOCKalb3bIBAHUM OfI-
HOTO U3 BeayIIuX KoJjieC ¥ MOATOPMakKMBaEeT MPO-
KpyuuBarolieecs Kojaeco, 3a CueT 4Yero Ha HeM yBe-
JINUMBAETCS KPYTSIAWMIAI MOMEHT. Tak Kak OCHOB-
Hble KoJieca OObeOMHEHbI CMMMETPUYHBIM IyUd-
(depeHImamomM, Ha OPYroM KoJieceé TOPMO3HOTO
UMIVHIPA BeAYIIero Kojeca OTKPbITHI.

ITpu Heob6XOAMMOCTU KPYyT pPabOThI CUCTEMBbI
EDS mnoBTOpsieTcsl. AHQJIOTMYHbBIM MIPUHLIMUI BO3-
OeuicTBus  pacrionaraeT  KOHCTpykumsi  ETS
(Electronic Traction System) ot Mercedes.

AdaTtynku ckopoctu konec. UHAYKTUBHBIN AaTyuK.

[Mpw yBenuyeHnn 4acToTbl BpaweHus
yBENUYMBAETCA HanpsXxeHue
Ha BbIXOAe AaT4yuKa

5 msiDiv.

Puc. 1. Pabora maTunuKka CKOpOCTU KOjIeC aBTOMOOWIISI

OCHOBHYIO POJIb B Il€penavue CUTHAJIOB B pac-
CMaTpMBaeMOii  CUCTeMe WTPalT  JaTUMKU

CKOPOCTM KOJIeC, KOTOPbIE B CBOIO OUepep 1 JAl0T
CUTHAJIBI Ha 3JIEKTPOHHbI OJIOK YIIpaBIeHMS.
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CoOTBeTCTBEHHO, KaK TOJbKO OAVH U3 JaTuyu-
KOB JIFOO0TO U3 KOJIeC ITPEBLICUT JOMYCTVMBbIE 3Ha-
YyeHUsI, CUCTeMa HauyHeT [eiiCTBOBAThb COIJIACHO
oTIpeielIeHHOMY €/ aJirOpUTMy, OYIEeT OCYIIeCTB-
JISSThCSI B3aMMOMENCTBME TOPMO3HOM CUCTEMbI C
TOILJIMBHO CCTEMOIA, 6yIeT OrpaHMUMBAThCS IT0-
Jaya TOIIMBA B LWIMHAPBI IBUTATENS, [JIST

Cucrema ESP.
B—i
OB
B

@

Tttt

buKkcauu CKOpOCTH, ¥ B MOCIEAYIONIEM BbIpaB-
HMBaHMsI aBTOMOGMIIS.

Tak sKke ¢ JaTuYMKaMu CKOPOCTH KOJieC aBTOMO-
6w, B OJTHOM cucTeMe OymyT paboTaTh JATYMKU
MIPOZIOTIBHOTO U TTOTEPEUYHOTO YCKOPEHMS, a TaKKe
JATUYMK PYJIE€BOTO Kojeca. DT AATUMKM TaK JKe UT-
PaloT OOMBINYIO POJIb B pabOTe CHUCTEMBI.

[aruynkmn yCKopeHHn

NoNepeYHoro yeKkopeHus
NPOAONLHOrO YCKOPEHWA
CKOpPOCTW BpALLIEHUA
asTomoBuna G200, G202, G251

AaTymk gaBneHna B TOPMO3HOR cucteme G201

Oartumk yrna nosopora pynsa G85

BeiknioyaTens CTON CArHaNoe

Puc. 2. TIpyHIUIT pabOThI JATYMKOB YCKOPEHMS

TakuM 00pa3oM, MOXKHO CIelaTh BBIBOJ, UTO
IIpeXkIe BCEero BCe BO3MECTBME BCEX CUMJ, OCO-
O0eHHO OOKOBOI CUJIbI Ha aBTOMOOMIb, IIPY CTAIIU-
OHAPHO YCTAHOBMBIIEMCSI IBVOKEHUM 3aBUCUT OT
IIOBOPOTA PY/IEBOr0 KOJIECa, a BCe YCTaHOBJIEHHbIE
B CHUCTeMe JaTUYMKM II03BOJISIIOT BBIUIPATh BpeMs
BOIMTEJTIO JIJIsS COBEPLIeHMsI MaHEBPa 10 BhIPAB-
HMBAHMIO aBTOMOOWIIS, C OaJbHEMIINM COXpaHe-
HUEM YCTOYMBOCTU ABVKEHUSI aBTOMOOWIIS, 6e3
IIOTEPM YIIPABJIEHMS, a TaK K€ C COXpaHeHueM
YIIPABJISIEMOCTH Ha MMPOTSDKEHNUM BCErO MaHeBpa B
ciyyae, Kakoii-iM60 HeIITAaTHO! CUTyauuu Ipu
IBVKeHUM aBTOMOOWIIS.
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ADDITIONAL VEHICLE STABILITY CONTROL SYSTEMS

Abstract. The scientific article describes the system of active regulation of wheel convergence and its impact on
the dynamics of a car with different speeds, as well as the advantages of the economic component, which allows us
to operate vehicles for a longer time.
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JIMTBUHOB Crenan Onerosuyu
KypcaHT, HoBocuO6MpcKuit BoeHHbI opaeHa JKykoBa MHCTUTYT MMEHM reHepaia apMumn
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CYIIHOCTD, CTPYKTVYPA U COOEP>XAHVE BOEHHO-IIEJATOTMYECKOI'O
ITPOLECCA, EI'O 3AKOHOMEPHOCTU U ITPOTUBOPEYNS

AHHomauus. O0Hoii u3 8ax@cHolx 3a0au, cMoAWUX heped 0p2aHAMU 80€HH020 YNPABJIEHUS, 8/11emcsl 00yUeHuUe
U 80CNUMAHUE 80EHHOCTYHCALYUX, O eCMb UX NPOPECCUOHANbHAS N0020MO0BKA K 8bINOJHEHUI0 (80620 B0UHCKO020
dosiea no 3awjume Podutsl. Umobsl peanusosams smy 3adauy, KOMaHoupy e0UuHcKoli uacmu (nodpasdenetus)
Heobx00UMO KauecmeeHHO 0p2aHU308ams 80€HHO-Nedazo02uUecKuli Npoyecc, ONUPAsCb NPU IMoM HA meopemuue-

CKue 0CHos8bl U npaKmuliea(uﬁ onsim.

Knroueewle cnoea: cucmema, 06pa303aHue, epems, 30€HHOCﬂyMau4uﬁ, pa3sumue, 80UHCKULL KOJL1IEKMus, ap-

Mus.

BoeHHo—nenaromqecmﬁ Mpo1iecc — 3To Lieje-
HallpaB/ieHHasl, OpraHM30BaHHAasl [esiTe/b-
HOCTb KOMaHIMPOB, IITA00B, OPTaHOB IO paboTe ¢
JIMYHBIM COCTAaBOM II0 OOGYYEHMIO, BOCIIUTAHMUIO
BOEHHOC/TY)KallMX, MOApa3feleHnii M BOMHCKO
YacTU B 11€JI0M, IIOITOTOBKE X K YMEJIbIM U MYsKe-
CTBEHHBIM [IeVCTBUSM II0 TpegHa3HaueHuio. B
YCJIOBUSIX MMPHOTO BpeMeHM 3TO obecrieueHme 60-
€BOJ1 TOTOBHOCTM BOMHCKOJI 4acTy, IMojpasjese-
HUit, B 60eBOi1 06CTaHOBKE — IMOATOTOBKA U BeJe-
HMe 60eBbIX IeCTBIUIA, BHIITOTHEHNE ITOCTaBJIeH-
HBIX 3a1a4.

CyIIHOCTb BOEHHO-IIeIarorM4eckoro npoiecca
COCTOMT B Tepenade 3HaHMIA, COIMAIBHOIO, CITy-
ke6HOTO ¥ 60eBOro OIbITA KOMaHAMPaMU
(HaYaJTbHMKAMM) M YCBOEHUM UX MOTUMHEHHBIMU
IOoCpencTBOM B3aummogelicTeus. Ilpu aTom mepe-
IlaBaeMblii OITBIT TPAHC(OPMUPYETCS BO BHYTPEH-
HMe YepThl, uaeasabl U JIMYHbIE KAUeCTBA BOEHHO-
CJIyKallero, B ero BOeHHO-TIPoGheCcCHOHATbHYIO
06yUeHHOCTb, KY/IbTYPY ¥ HDABCTBEHHBII 00/IK, B
CITIOCOGHOCTM, YMEHMSI, HaBbIKM, ITPUBBIUKN.

XapakTep 11e/1eii U 3a1a4 BOEHHO-TIegaroruye-
CKOro TIporecca BO MHOTOM OIpefesieT ero
CTPYKTYPY, OCHOBHBIMY COCTaBHBIMM YaCTSIMU KO-
TOPOJ SIBJISIIOTCS OOydYeHue U BocmuTaHue. IIpo-
1ecc oOyueHusi BOEHHOCTYKAIMX Peayn3yercs: B
xozme 60eBOif MOArOTOBKM. BoeBast OArOTOBKA —
3TO CHUCTEMa OpraHM3aLVOHHO-MeTOINYeCKUX,
y4eOHO-BOCIIUTATEIbHBIX U CIIELMAIbHBIX MepOo-
TIpUSITUI, HAITPaBJI€HHBIX HA MOCTVKeHMe U MO -
Iep>kaHye HeoOXOIVMOTO ISl BHITTOJIHEHUS 6oe-
BBIX 3a/lau YPOBHS 3HaHUI, HABBIKOB, YMEHUI U
MHBIX KAaueCTB JIMYHOTO COCTaBa, 60eBOIi CIaskeH-
HOCTU BOVICK.

VyeT 3aKOHOMEPHOCTEeN (PYHKIMOHMPOBAHMS
YyeJI0BeYeCcKOil MCUXUKY U MeXaHu3ma hopMupo-
BaHMS OCHOBHBIX IICUXMUYECKMX 00pa30BaHMI1 IT03-
BOJISIET HA IIpakTUKe 3((EKTUBHO IIPUMEHSITh
pasMuHbIe IPUHLINIIBI, HOPMBbI, METOIbI U CPef-
cTBa 06yUeHMs.

[MpuHINIIBI 00YUYeHMS] — 3TO OCHOBOIIOJIATa0-
e TeopeTudeckue IOJNOXKEeHUSs, OTpaskaroliue
3aKOHOMEPHOCTH TIpoliecca GopMmUpoBaHMS Y BO-
€HHOCTY)KalMX HeOOXOOMMbIX MM 3HAHWUIA, yMe-
HWI1 ¥ HaBBIKOB. BakHeN My pyHIMIIaMu ooy-
YeHWS SIBJISIOTCS: IIPUHITUTT HAYYHOCTY 1 TTpodec-
CMOHAJIbHONM HAIpaBJIEHHOCTM TIpollecca obyde-
HUST; IPUHITUIT «YUUTH BOVICKA TOMY, YTO HE0OXO0-
IMMO Ha BOJiHEe»; IPUHLIMII [TPOYHOCTM OBJIaIe-
HUS 3HAHUSIMM, HABbIKAMU U YMEHMUSIMU; TIPUH-
IWIT HATJISIIHOCTY ; TIPMHIUIT OOYUYeHMs Ha BBICO-
KOM ypOBHE TPYAHOCTU ; TPUHIIUII CUCTEMATUYHO-
CTU, TIOC/TIeIOBATEJbHOCTM M KOMIUIEKCHOCTU B
obyueHumn.

Llenpio JAHHOW KypCOBOJ pabOThI SIBJISETCS
BCECTOPOHHE PaCCMOTPETb CYITHOCTb U CTPYKTYPY
BOEHHO-TIeJ]aroTMueckoro npoiiecca.

OCHOBHBIMM 3aJlayaMy JAHHOI KypCOBON pa-
OOTHI SIBJISIETCS

e  JCCIAeOBaThb CYIIHOCTb, 3amaun, (yHK-
MY, 0COGEHHOCTHU TIpoliecca 06yYeHUs] BOEHHO-
CTyXKalux;

e  pPacCMOTPETb 3aKOHOMEPHOCTY O0YUeHMS
BOEHHOCTYXKAINX;

e  pPacCMOTPETDb MPUHIUITBI 00YUEHMSI BOEH-
HOCJTY KAl X.

BoeHHO-TIemarornueckuii mpomecc — MOHITHUe
cobuparenbHOe, BhIpaykalee OpraHM30BaHHYIO,
IleJIeHANPaBIEeHHYIO JIeSITeTbHOCTh KOMaHIVPOB,
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0GMUIIEPOB OPraHOB BOCIUTATENbHON pPabOTHI,
mITaboB U CITY>K0, 061IIeCTBEHHBIX OpraHMU3aLuii 1o
06YUYEHMIO U BOCITUTAHMIO BOMHOB, BOMHCKUX KOJI-
JIEKTMBOB YacTeii (KopabJieit), moapasmeaeHuii,
MOJITOTOBKE UX K YMeJIbIM JIeICTBUSIM B YCJIOBUSIX
COBpPEMEHHOro0 60s1. B paMKax BOEHHO-TIeIaroru-
YeCKOro Ipollecca OCYIIECTBISeTcS o6Imast st
BCeX BOMHCKMX KOJIJIEKTMBOB 3amava 1o (opmu-
POBAHMIO aKTUBHOM U Pa3BUTONM JIMYHOCTY BOMHA
BOJICK HAallMOHA/JIbHOM TBapIUN.

['maBHOe mpenHa3sHaueHME BOEHHO-NENAroru-
YeCKOro Tpolecca B MUPHOE BpeMsl COCTOUT B
obecrieyeHny 60€BOJ TOTOBHOCTY YacTeii (Kopab-
neit). Ero BakHetieir 3agaveit siBisieTcst GopMu-
pOBaHMe y JIMYHOTO COCTaBa BOMHCKOTO MacTep-
CTBa, BBICOKOJ BCECTOPOHHEN MOATOTOBIEHHOCTH,
OPTraHM30BaHHOCTU, OVCHIUIIIMHBI, TATPUOTU3MA,
BEPHOCTY KOHCTUTYIIMOHHOMY JOJITY U JIp.

BoeHHO-nemarornueckuii mpoiecc B 4aCTH SIB-
JissleTcsl AMHAMWYHBIM, 3aKOHOMEpPHO pPa3BUBaI0-
HIMMCS, YIIPaB/seMbIM ITPO1eCCOM pellieHus BOM-
HaM¥ M BOMHCKMMM KOJUIEKTMBaMM ITOC/Ief0Ba-
TeJIbHO CMEHSIIOIINUX IPYyT Apyra, BCe YCIOXKHSIO-
MYXCs y4eOHO-BOCIMUTATENbHBIX 3amadu. Bymyum
BOKHEMIIMM IOKa3aTeleM CHenu@uKy BOEHHO-
rearormyeckoro mpoiecca ¥ BbIpasuTesieM ero
CYITHOCTM, Tiefarormueckue 3ajauu Ipe/iCcTaB-
JITIOT €060/ MTPOTUBOpPEUMBBIE IT€JArormvecKme
CUTYaI[MM, KOTOpPble OOBEKTMBHO OOYC/IIOBIMBA-
IOTCS TOTPEeOHOCTSIMM TIOBCETHEBHO KU3HU U Jle-
SITeJIbHOCTYM BOMHOB, MHTEpecaMy IIOBbIIIIEHNS
60€eBOI1 TOTOBHOCTYM YacTH (KOPabJist) B LIEJIOM.

MHoroo6pasue Iemarormuyeckux 3amad M Cro-
C000B KX paspelieHns XapaKTepusyeT CIennudmuKy
JesiTeJIbHOCTY BOMHOB B XOJle BOEHHO-TIe[Iaroru-
YyeCcKoro Ipollecca. BHYTpeHHUM cojiepskaHuem
3TOrO MpoIiecca BbICTYIaeT aKTUBHAS KOJIIEKTUB-
Hasg (TPyIIIOBasi) O3HaBaTejlbHAasd U IMpaKTU4ye-
CKas AesaTeqbHOCTh BOMHOB. E€ xapakTep omnpepe-
JisleTCsI He TOJIBKO CoJlep>KaHMeM TeX Mjieit, HOpM U
MIPUHIIUIIOB TIOBe/leHMsI, BOEHHO-HAyUHbIX I10JI0-
SKeHMI, 06pa3IloB TEXHUKU Y BOOPYKEHMS, CITOCO-
60B pelieHus yueOHO-60€BbIX 3a7ay, KOTOPHIMU
OBJIaJIeBal0OT BOEHHOC/IYXXalllyie, HO U OpraHusa-
LMei 3aHSTUl, MX METOIMKOM M MaTepuaabHO-
TeXHMYECKUM obecrieyeHreM, a TaKke HpaB-
CTBEHHBIM, COIMANTbHO-TICUXOIOTMUECKUM

KJIMMaTOM, KOTOPBIN CKJIQAbIBAETCSI B BOMHCKUX
KOJUIeKTMBAxX (Tpyrmax). 31ech 0CO6eHHO 6iaro-
MIPUSITHBI 00IAst 3aMHTEPECOBAHHOCTD, YCTPEM-
JIEHHOCTb K ITOUCKY, IyX COCTSI3aHMS, TOOposKesia-
TeJIbHOCTD U B3aIMHasI Tpe60BaTEeIbHOCTbD.

ITo cBoelt CyIHOCTU BOEHHO-TIeAarormyecKuin
TIPOIIECC SIBJISIETCSI COLMATIBHO OOYCIOBIEHHBIM.
Hamnbosee ueTKo 1 MOCIe€40BaTEIbHO €ro HalpaB-
JIEHHOCTb BbIPakeHa B OCHOBHOJI IIe/I1 BOEHHO-
IeJarormuyeckoro Ipoliecca, 3aK/IIYaloIeics: B
IIOITOTOBKE BOMHA-TPaKIaHMHA, BOMHA-TIATPU-
OTa M BOMHA-CIIEIMAINUCTA, MaCTEePCKM BJIaJel0-
1[ero COBPeMEeHHOI TeXHUKON U OPY>XKUEM.

XapakTep Liei BO MHOTOM OITpeIesisieT comep-
SKaHMe COCTaBHBIX YacTell TAaHHOTO MHOTO(MYHK-
IIMOHAJIBHOTO TIpoIecca: 06yueHus, BOCIIUTAHMS,
pa3BuUTHS, IICUXOJIOTMYECKON MOAroTOBKM. Ero
GYHKIMM HepaBHO3HAYHBI, HE PSIIOMOJIOKEHBI.
BocrimTanme mpeacraBiiseT co60ii BBICIINIA YPO-
BeHb BOEHHO-IIE€IarOTMYECKOro Ipoiecca. B Hem
CUHTE3UPYIOTCSI BO3OENCTBUS U B3aMMOAECTBUS
BCeX MPyruX (YHKIMOHAIbLHO-COAEepsKaTeTIbHbIX
€ro KOMIIOHEHTOB ¥ pean3yIoTCs Kak 001ye, Tak
u cnenubndyeckue (MOArOTOBKAa BOEHHOCTYKa-
IIero — KOHKPETHOTO CIIeLMaiiCcTa) 3aJauM BO-
€HHO-ITeJarorn4eckoro mpoiecca.
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THE ESSENCE, STRUCTURE AND CONTENT OF THE MILITARY
PEDAGOGICAL PROCESS, ITS REGULARITIES AND CONTRADICTIONS

Abstract. One of the important tasks facing the military administration bodies is the education and upbringing
of military personnel, that is, their professional training to fulfill their military duty to protect the Motherland. In
order to realize this task, the commander of a military unit (sub-division) needs to organize the military-pedagogical
process qualitatively, while relying on theoretical foundations and practical experience.

Keywords: system, education, time, soldier, development, military team, army.



AKTyaJbHBIE UCCITEeTOBAHUS * 2023. N220 (150)

a
a& BoeHHOe fiero | 47

JIOTAYEB IlaBen Bragumuposuya
KypcaHT, HoBocuO6MpcKuit BoeHHbI opaeHa JKykoBa MHCTUTYT MMEHM reHepaia apMumn
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IMEJATOTMYECKHUE ®YHKIIVM BOEHHOT'O KOJIVIEKTHUBA

Annomauus. HeomsemnembiM KOMNOHEHMOM NOOOEPHAHUS 8bICOKOL 60e60ii 20m0o8HOCMU 80UHCKUX Udcmell
AB/I€MCA CMPOTLIHAA cucmemd 80CNUMAamesibHoll padomat ¢ IUYHBIM COCIMABOM, d MAKMe XOPOUIUTI ncuxonozuye-
cKuli Hacmpolii 8 nodpasdeneHuu, 83auMONOHUMAHUE, yeaxdceHue dpye dpyza, do0poxceamenbHOCMb, 83AUMHAS
mpebosamesnibHOCMb — HE06X00UMble NPeFNOCHLIKU U YC08US CIANEHHOCMU U CO2/IACO8AHHOCMU 00w eli Oesimenb-

HOCMuU 860UHO8.

Knroueewle cnoea: cucmema, 06pa306aHue, KypcaHmel, 30€HHOCHYMau4uﬁ, pa3sumue, B0UHCKULL KOL1IEKMus,

apmus, eocnumaHue.

C oBpeMeHHbIV sTan pa3sutusi BC PO npenbss-
JISIET TIOBBINIEHHbIE TPEOOBAHMS K ouIepam,
UX JEJIOBbIM, MPOQeCcCHOHATBHBIM, 00IeYesI0Be-
YeCKMM, MOPaTbHO-60€BbIM U APYTYM KaueCTBaM,
BBIIBUTAET HOBBIE 33/1aU¥ 1T0 OOYYEHUIO ¥ BOCTIU-
TaHUIO BOEHHOCTYKalmX. OMHUM U3 BaXXKHENIINX
(haxkTOpOB 1 yC/I0BUIA, OTIpeaensommx 3pdheKTuB-
HOCTb U KQUeCTBO OOYUEHMS ¥ BOCITUTAHUSI BOEH-
HOCJTYKaIMX, SIBJISIETCSI BBICOKUIT YpOBEHb MUC-
MOJb30BaHMs IIOTEeHLMala BOMHCKOIO KOJUIEK-
TuBa. [Ipobiema ero UCIIOIb30BAHNSI OTHOCUTCS K
BOIIPOCAaM IelaroTMuecKoii TeOpuM U MPaAKTUKY,
KOTOpbIe BCerja BXOIST B UMCJ/IO aKTyalbHbIX.

OO6BEKTOM MCCIETOBAHMS SIBJISIETCST U3YUEHUS
(YHKIMIT BOMHCKOTO KOJIJIEKTMBA U paboTa odhu-
LIepPOB MMOJApa3ae/eHys M0 MOBBIIIEHNIO BOCIIUTA-
TeJIbHBIX BO3MOXHOCTEN, BOMHCKOTO KOJIEKTMBA
10 €r0 CIVIOYEHHOCTYU U CO3LaHUM 30POBOI MO-
paJbHO-HPaBCTBEHHbI aTMoChephl.

[IpegMeToM MCC/IefOBaHUS SIBISIETCS U3y4de-
HUS Tefarornueckux (QyHKUU BOMHCKOTO KOJI-
JIEKTUBA U U3ydeHUs: paboThl opuilepoB moapas-
JleJIeHMSI TI0 MOBBILIEHMIO BOCIIUTATENbHBIX BO3-
MO>XKHOCTEJ, BOMHCKOTO KOJIJIEKTUBA IO €r0 CIUIO-
YEeHHOCTH U CO3aHMM 300POBOI MOpalbHO-HPAaB-
CTBEHHbIN aTMOCcdepbI.

Ilesb paboThl — WM3y4YEHUST IE€JArOTMYECKUX
(YHKIMIT BOMHCKOTO KOJIJIEKTMBA, 1 paboTta obhu-
LIePOB MMOJpa3saesieH!s M0 MOBbIIIEHNIO BOCIIUTA-
TeJIbHBIX BO3MOXHOCTEN, BOMHCKOTO KOJIJIEKTMBA
0 €r0 CIUVIOYEHHOCTU U CO3HaHUM 340POBOIi MO-
paJbHO-HPAaBCTBEHHbI aTMOChepBI.

3amaun:

1. WV3yunTb MOHSATUS KOJJIEKTUB, XapakTep-
HbIe JIJI1 Hero Npu3Haky, GyHKIMM, STabl pa3Bu-
TUSL.

2. Paccmorpum  nuuHOCTh  oduilepa  u

BOMHCKMII KOJUIEKTMB, OCHOBHbIE HAaIlpaBIe€HMS
BOCIIUTATEIBHOI paboThl 0uilepoB, GOpMUPOBa-
HUM B MOPaJIbHO-TICUXMYECKOT0 K/IMMaTa.

B coBpemMeHHBIX YCI0BUSIX, KaK U3BECTHO, Bo-
opykeHHbIe CUJIBI ¥ CTOSIIIIVIE TIepe HUMY 3a0aun
TpeTeprieyin KOpeHHbIe KaueCTBEHHbIe M3MeHe-
HUS. B pesynbTaTe 3TOTO NMpeabsBISIOTCS BBICO-
Kue TpeboBaHMS K opuIilepaM, UX TEOPETUUECKUM
3HAHMUSIM U TPAKTUUYECKMM HaBbIKAM M YMEHUSIM,
K TpodeccMoHaNbHO-3TMYeCKMM KadectBaM. Co-
BPEMEHHBI CTUIb B paboTe 0pUIEPCKUX KaIpOB
XapaKTepusyeTcs] TAaKUMM OCHOBHBIMM YepTaMMU,
KaK Hay4YHBII MTOAXO0[I, KOMIIETEHTHOCTb, IeJI0BU-
TOCTb, BbICOUAIIIAs CTEIIEHb OTBETCTBEHHOCTY 3a
MOpY4YeHHOe /10, CAMOCTOSITEIbHOCTD U MHUIIA-
aTuBa, TPeOOBATETBHOCTh B COUETAHUM C UYTKO-
CTBIO K JIIOASIM, KPUTUUYECKOE OTHOIIEHME K pe-
3yJIbTaTaM CBO€i paboThI.

BaskHO co37aTh B KOJUIEKTMBE aTMocdepy op-
TaHM30BAaHHOCTHM, TIOPSIKA, PACIIONIOKEHHOCTH
BOMHOB JIPYT K JIPYTy M 300POBOTO OMNTMMM3Ma.
[MosTomy yKperuieHuMe BOMHCKOW IOUCIUIUIVHBI,
BOCITUTaHME Y BOMHOB AUCIUIUIMHVPOBAHHOCTY
€CTb B TO K€ BpPeMSI PasBUTHE Y HUX aKTUBHOMI
SKU3HEHHO! TO3UIMM, KOTOpas MOOYKIaeT He
TOJTBKO PEIIUTETBHO BbICTYIIATh ITPOTUB HapyIIe-
HMII YCTAaHOBJIEHHOTO B apMuy U Ha (uioTe mo-
psIKa, HO U BeCcTu 60pbOy ¢ caMum co6oit, cob-
CTBEHHBIMM SKeJIaHMSIMM, €CJI OHY ITPOTHUBOpeYaT
Tpe6OBAaHMSAIM BOWHCKMUX YCTaBOB M HPaBCTBEH-
HBIM HOpMaM.

Korma moppasmeneHue MpeacTaBIsieT COOOiA
3[00POBBIl KOJUIEKTUB, BOCIUTATeNlbHasi paboTa
oduiiepa HeM3MepUMO obJieryaeTcs. Ha rmomoiib
€My B TaKOM CJTydae MPUXOIST ITOAUYMHEHHbIE, KO-
TOpble BO3JEMCTBYIOT Ha CBOMX HePaAUBbIX
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TOBapulileil. B pesynbTare cuia BOCIUTATEILHOTO
BO3IeJiCTBMSI KOMaHAMpa BO3pacTaer.

B KonnexTuBe INpPOMCXOOUT TIapMOHM3aLNs
JINYHBIX U KOJUIEKTUBHBIX, COLMAIIBHO OPUEHTU-
POBaHHBIX Liesieli. Pa3BuTie KaKOoro 4wieHa Kos-
JIEKTV/BA OCHOBAHO Ha paspelleHuy IPOTUBOpe-
unii MeXIy OOLIMMM ¥ VHIVBUAYAJTbHBIMU Iie-
JIIMM. 3a7auM BOCIIUTAHMSI BOEHHOCTYKalluX pe-
anM3yIOTCS B € IMHCTBE Pa3BUTKS IMYHOCTU U pac-
KPBITUS €€ UHANBUAYATbHOCTU.

KOHCTpPYKTMBHYIO POJib TIPU 3TOM KOJUIEKTUB
UTpaeT TOTAA, KOrjaa o6ecreunBaeTCs] paBHOIIpa-
BMe KOMAaHIMPOB M MOOUMHEHHBIX Mepe[ 3aKo-
HOM, 3alIMIIEHHOCTh MPaB JMYHOCTHU, AEMOKpa-
TUYECKUI XapaKTep caMOoyIlpaBleHus, IpeBpalle-
HMEe KaXIOro 4ieHa KOJUIEKTMBAa B aKTMBHOIO
cyObeKTa CBOEll M KOJIJIEKTMBHOM >XM3HU, yda-
CTMEM B ITOCTAHOBKE IieJieil, TUIaHUPOBaHUMU, 06-
CYXXIE€HUU U peanbHOl NPaKTUKe.
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PEDAGOGICAL FUNCTIONS OF THE MILITARY COLLECTIVE

Abstract. An integral component of maintaining high combat readiness of military units is a coherent system of
educational work with personnel, as well as a good psychological attitude in the unit, mutual understanding, respect
for each other, goodwill, mutual demands - the necessary prerequisites and conditions for coherence and con-

sistency of the overall activity of soldiers.

Keywords: system, education, cadets, soldier, development, military team, army, upbringing.
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XAUATPSH Cepxxuk Bapmanosuu
KypcaHT, HoBocuO6MpcKuit BoeHHbI opaeHa JKykoBa MHCTUTYT MMEHM reHepaia apMumn
NM.K. SIkoBjeBa BOJCK HalMOHaIbHO rBapaum Poccuiickoit ®epepanyum, Poccus, r. HoBocubupck

OCHOBHBIE METO/IbI BOCITUTAHMSI BOEHHOCJIY KAIIINX BOVICK
HAIIMOHAJIBHO I'BAPJIU POCCUVICKOM ®EIEPATITUN

AHHOmauus. Bca eoeHHas cucmema Apmuu Poccuu npemepnesaem Kakue-aubo usMeHeHus: 8 c8oeli CmpyK-
mype, ¢ meueHuem 8peMeHU MEeHSIMCs 100U, MeHAemcs CmpyKkmypda, MeHsencs cucmemd 80eHH020 00PA308aHUS
U N0020mMoeKu NpopeccuoHANbHbIX Kadpos, MeHsemcs nodxod K JUYHOMY cocmasy, u, ¢1edosamenbHo, Heobxo-
Jumo eHedpeHuUe HOBbIX, 601ee COBPEMEHHBIX U YHUBEPCAIbHBIX MEMO0J08 80CNUMAHUS 80EHHOCIYXAUUX, N0360-
Jisoujue no0oepicuBams 8biCOKUL yposeHs 60601 20MOBHOCIMU U MOPAbHO-NCUX0T102UUECK020 COCTNOSTHUSL.

Knroueewle cnoea: cucmema, 06pa303aHue, epems, 30€HHOCﬂyMau4uﬁ, pa3sumue, B0UHCKULL KOJLIEKMus, ap-

Mus.

IIMPOKOM TeJarorMueckoM CMbIC/Ie BOCIIUTA-

HMe — 3TO CllellMajJbHO OpraHU30BaHHOe, 1ie-
JleHanpaBjeHHOe U YyIpaBjsieMoe BO3IeiCTBUe
KOJUIEKTMBA, BOCIIMUTATeNeil Ha BOCIUTYEMOIO C
111610 OPMMUPOBAHMS Y HETO 3a/IaHHBIX KAuecCTB,
OCYILIECTB/IIEMOE B  y4eOHO-BOCIUTATETBHBIX
YUpeKIeHMSIX U OXBaThIBalolee Bech yue6GHO-BOC-
UTaTebHbIN MPOoIecc.

BocnmTaTenbHbIN ITPOIleCC B IIKOJIE SIBJISETCS
YacThIO 1€JI0CTHOTO Iefarornyeckoro mpoiecca,
KOTOPBIi 06beguHsIeT o0ydyeHMe ¥ BOCIMUTaHME.
Icuxosoruyeckasl CylIfHOCTD Ipoliecca BOCIIUTA-
HUSI COCTOUT B TlepeBojie pebeHKa U3 OJHOTO CO-
CTOSIHUSI B IPYTO€, U C MIO3UIINUI TICUXOJIOTUI BOC-
MUTaHMe eCcTb MpoIecc MepeBoja BHEIIHEero Io
OTHOIIEHUIO K JTMYHOCTU OTIbITA, 3HAHUIA, IIEHHO-
CTei1, HOpM, IIPaBuJI BO BHYTPEHHMII IICUXMUECKUIA
IIJIaH JIMYHOCTH, B ee YOeKIeHMsI, yCTaHOBKM, 10-
BelleHMe.

IIpoliecc BoCUTAHMSI — CO3HATEIBHO OpTaHMU-
3yeMoe B3aMMO/JIeiiCTBIE [1eJar0roB ¥ BOCIIMTaH-
HMKOB, OPTaHM3alys U CTUMYJIMPOBAHNE aKTUB-
HOJ JIeATeIbHOCTM BOCIIUTYEMBIX T10 OBJIaJIEHUIO
MMM COLUMATbHBIM M TYXOBHBIM OITBITOM, II€HHO-
CTSIMM, OTHOIIEHUSIMU.

I TOro 4TO6BI Y3HATDH, JOCTUT JIX 1€/ BOC-
MUTaTebHBIN TIPOLecC, HY)KHO COIOCTaBUTH 3a-
MIPOEKTUPOBAHHbIE U peasibHbIe Pe3yJbTaTbl BOC-
nuTanus. Ilox pesynbTaTamy BOCIIUTATETbHOIO
Mpolecca MOHMMAEeTCsI JOCTUTHYTBIN JIMUHOCTBIO
MY KOJJIEKTVBOM YPOBEHb BOCIIMTAHHOCTH.

CyIIHOCTb BOCITUTAHMSI ITPOSIBIISIETCST HA ITPAK-
TUKe KakK IeJIOCTHOe, OpraHM3alyoHHO 0GhOopM-
JIeHHOe B3aMMOZEelCTBME BCeX CYyOhEKTOB BOCIIM -
TaTeJbHOTO Iporecca. CoBpeMeHHas Meaarormka

MCXOOUT U3 TOTO, YTO IIPOLIeCC BOCIIMTAHMS TIpes -
CTaBJIsAeT cOO0I He TOJIbKO aKTMBHOE B3aMMO el -
CTBME Pa3JIMYHBIX CYOBEKTOB BOCIIUTAHMS HA MH-
IVBUAYaIbHOM U TPYNIIOBOM YPOBHE, HO U MpPeJ-
rojiaraeT akTMBHbIE KOHTAKThI C APYTMMM COLM-
QTbHBIMM MHCTUTyTaMM (CeMbsl, 0Opa30BaTeb-
Hble yUpeXXIeHNs, 00IeCTBeHHbIe OpraHM3alumn
" op.).

MeToibl BOCTIUTAHUSI BOEHHOUIYXKAIIUX — 3TO
COBOKYITHOCTh  ITelarOTMYecKuxX IpueMoB U
CpeCcTB OTHOPOIHOIO BO3/IeJiICTBMS Ha CO3HAHMe,
YyBCTBA U BOJIIO /151 JOCTUKEHUS OIpeeleHHbIX
BOCIIMTATEIbHBIX Liejielt, POpMUPOBAHUS U Pa3BU-
THSI BBICOKMX MOPaJbHO-00€BBIX U IICUXOJIOTHYe-
CKMX KauecTB. MeToabl BOCIMTAHUSI ITO3BOJISIIOT
OKa3bIBaTh HEMOCPEeICTBEHHOE BO3MIEeMCTBME Ha
BOEHHOCTY)KAIlleTo C Ieiblo (PopMMUPOBAHUS Y
Hero KayecTB JUUYHOCTU, IIeHHOCTHBIX YCTaHOBOK,
MOOYKIEHMIA, a TaKKe TMOAKPEIUISITh UM KOppeK-
TUPOBATh IMOBeJIeH e BOEHHOUTYXKAIIETO.

MeTompbl, IpMMeHsIEMbIe IJISI BOCIMTAHMS BO-
€HHOC/IYXKalllUX, XapaKTepu3ylTcs CBOeli Criely-
dukoii. OHa ITPOSIBIISIETCS B CJIEIYIOIIEM

1. Pa3BuTme NIMUYHOCTM BOEHHOUTYXKAIIETO,
dhopMupoBaHMe ero MpodeccruoHaTbHBIX HABBIKOB
M CBOIMCTB HYXJAIOTCS B MCIIOAb30BaHUM TaKUX
MEeTO[O0B IeIarOTMYeCKOro BO3IeMCTBIS, OTpaska-
IOIMUX OCOOEHHOCTU (PAaKTOPOB U CIIOCOOOB Mesi-
TeJIbHOCTH, BO3EMCTBYIOIINX HA MPOILLeCC BOCIN-
TaHUS;

2. BbIibOp MeTOOB BOCITMTAHMUS OCYIIECTB-
JITETCSI UCXOAST U3 JIOTMKYU (YHKIIMOHUPOBAHUS
BOCITUTATEIBHOTO MPOLIeCCa, a TAakKKe C y9YeTOM M0-
3ULIMYM BOCIIUTATES IO OTHOILIEHNUIO K BOCIIUTHI-
BaeMOMY;
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3.  Kaknplit M30paHHbI METOH, BOCITUTAHUS
BOEHHOCTY)KaIllMX CIIOCOOeH OKas3aTh BO3[eli-
CTBYE Ha Pa3BUTME MHOTUX CTOPOH JIMYHOCTH BO-
€HHOCTY)KaIllMX, OKa3bIBast IIPU 9TOM IMPUOPUTET-
HOe BO3geiicTBMe Ha (GOPMMPOBaHME KaKUX-TO
KOHKPETHBIX CBOMCTB M CIOCOGHOCTEl. VHBIMYU
CJIOBaMM, METOIbI BOCITUTAHMS He SIBJISTIOTCST YHU-
BepCaJIbHbIMM, KOTOPbIe MOKHO IIPUMEHSTH IJIsT
PasBUTHUS JIIOOBIX JTMYHOCTHBIX KAuecTB U paspe-
IIeHMS BCeX BOCITUTATEIbHBIX 3a1aY;

4. TIpuMeHeHVe METOIOB BOCITMTAHMS BOEH-
HOUJTYyKaluX TpebyeT 0co60r0 KpeaTUBHOTO,
TBOPYECKOT'O MOIX0a K X BbIOOPY, YTOGBI 06ec-
MEeYUTh YCIIEIIHOCTh Y IPOTYKTUBHOCTb BOCITUATA-
TeJbHOTO BO3/IeCTBUS;

5. 3JddexTrBHOE UCIIONb30BaHNME BOCIIUTA-
TeJIbHBIX METOMIOB XapaKTepu3yeT SIPKOCThb U Ie-
JIlarorMyeckoe MacTepCTBO Meaarora.

BaskHemMM YCIOBUSIMY CaMOPa3BUTHS JINY-
HOCTU SIBJITIOTCSI HAIpaBJIe€HHOCTb >KM3HEHHOI
MO3UIINM, OBJaJieHNe MpueMaMy CaMOBOCITUATA-
HMUS U TIPOSIBJIEHME BOJIEBBIX KauecTB. CaMOBOCIIN-
TaHMe — OCOOBIN BUI JeSITeTbHOCTY UejOoBeKa B
IIeJIIX M3MeHeHUs cBoeit mmuHocT. OHO SB/ISIeTCS
CJIeICTBMEM XOPOIIO OPraHM30BaHHOTO BOCITMATA-
HUS U CTIOCOOCTBYET IOBBIIIEHNIO ero 3P ¢GeKTUB-
HOCTH.

IMosToMy KOMaHAUP B MHOUBUIYAJIbHOM IIO-
psiake (Kak MpaBMJIO) MJIM B paMKax TPYIIIOBBIX
dhopM pabOoThI C JIMUYHBIM COCTABOM MOSKET IIpe[-
JIOKUTh CBOMM TTOAUMHEHHBIM T€ WM MHbIE CIIO-
Co6bI CAMOBOCIIMTAHMS, @ TAKKe yKa3aTh HaIlpaB-
JleHus paboThl Haf, co60it, T. . HaJl KaKMMU Kaue-
CTBaMM JIMUYHOCTU CjiefyeT paboTaThb M KaKMMU
MIPMEMaMM MOXXHO JOCTUYb KEJIaeMOr0 Pe3y/ib-
Tara.

CaMOBOCIIMTaHMe BK/IIOUAET B Cebsl M3ydueHue
CBOMX TCUXMYECKUX U (PU3NUYECKUX OCOOEHHO-
CTell, COUMAIbHBIX IPOSIBIEHMI, OTHOIIEHUSI K
cyk6e, K OKpYy)KalIyM, K cebe. OHO MOXET 0Cy-
IIEeCTBJATBCST MYTEM CaMOaHajM3a, CaMOHAOJII0-
IeHWsI, CAMOOIIEHKY, CAMOBHYIIEHNS 1 CAMOIIPU-
HYKIEeHMUS.

CamoaHaJM3 [M03BOJISET TTy6Ke pa3o6paThCs B
COOCTBEHHBIX JKETaHUSX, YCTPEMIIEHUSIX, COMHE-
HUSIX, CIIOCOGCTBYET 06BEKTMBHOMY OTBETY Ha BO-
mpoc: "Kro ectp 51?"

CamoHa6m0IeHe — YMEHMe OLEHUBATh CBOU
IeiiCTBMSI, TIOCTYIIKY M OTHOLIEHMUS CO CTOPOHBI,
Kak Obl IJIa3aMM IPYroro yeyjoBeka. [lepuomuue-
CKM (DUKCUPYS BHMMAaHME Ha CBOMX COCTOSIHUSIX,
BOEHHOC/IY)KAIIUiA HauMHAET JIyJIlle OPUEHTUPO-
BaThCS B T€X MJIM MHBIX CUTYALUSIX.

CaMooI11eHKa - eIMHCTBO 3HAHMS CaMoro cebs
¥ OTHOIIeHMS K cebe. OHa BKIIIOYAET OIpeiesieHIe
COOCTBEHHBIX KAYECTB, MOTMBOB M 1ieJieii ToBefie-
HUS, X OCO3HaHMeE U OlleHOYHOe K HUM OTHOIIIe-
HMe, yMeHMe OLleHUTb CBOU CUJIbI M BO3SMOXXHOCTH,
COOTHECTM UX C BHEIIHUMM YCIOBUSMU, TpeboBa-
HUSIMM OKpYKalollleit cpeJibl, CaMOCTOSITeIbHO
CTaBUTb Mepe co60i Ty MHYIO IeJTb.

Ocob60e MecTo B CUCTEME CAMOBOCITUTAHMS 3a-
HUMaeT camoBHYyIIeHne. O6pa3HO TOBOPS, CaMO-
BHYIIIEHME — 3TO MOIIHOJ pbluar, MHOTOKPaTHO
YBEIMUYMBAIOIIMIA BIACTh HAJ, CAMUM COOOIA.

Icuxonoruyeckasi CylIHOCTb 3TOrO Mpyuema —
MpOOYINTD U YKPENUTDb Bepy B ceOsI, B CBOM CIIO-
COGHOCTY MPEOOJETh JTI0ObIE TTperpaabl Ha ITyTU
K JKejiaeMoit 1en. TexHuKa CaMOBHYIIEHUS CTPO-
UTCSl Ha TIPUHIMUIIAX ayTOT€HHOV TPEHUPOBKU U
COCTOMT M3 CJIOBECHBIX IPeAIMCaHuii: "TO/KEH -
X0uy - MOry - ecTh’. Harpumep: "SI moyskeH ObITh
opraHu3oBaHHBIM!", "SI X0uy 6BITh OpPraHM30BaH-
HbpiM!", "SI Mory OBITh OpraHn3oBaHHbIM!", "5 cTas
oprauuszoBaHHbIM!" TIpoBOOUTH TaKyld TpEHU-
POBKY 11€/1eC000pa3HO Iepe 1 CHOM U IIPU ITPOOYK-
JIleHMM TI0 YeThbIpe-TISITh pa3 IOApPsS] C BpeMeH-
HBIMM MHTEpBajJaMi B ABe-TpU MUHYTHI. Ipu mo-
CTVDKEHUM yCIexa uYepe3 HEeCKOJIbKO MeCsIieB
ayTOTPEHVHT MOXET ObITh ITePEKITIOUEH Ha IPYTe
aKTyaJibHbIe CTOPOHBI COBEPIIEHCTBOBAHUS: BbI-
PabOTKY aKKypaTHOCTM, TOYHOCTH, YPaBHOBEIIIeH-
HocTu. CrenyeT yYuMTBHIBATh TIpaBuUia, KOTOpbIE
MOBBIMIAKT [I€JICTBEHHOCTh ayTOT€HHOW TpeHM-
POBKM: COCTaBJIEHHBII TEKCT MAO/DKEH SICHO W
TOYHO OTpaXaTh 1ieJIb CAMOBHYIIIEHNS; IPOU3HO-
cuMble Gpa3sbl JOKHBI OBITh TAKOHUYHBI (KaK ObI
CKa3aHbl HAa OMHOM [IbIXaHUM): Gpasbl AOKHBI
MMPOM3HOCUTBCSI TOJBKO B  YTBEpPAUTEbHOI
dbopme.

Takum 06pa3oM, oA, MEeTOJaMM BOCIIMTAHMS
TMOHMMAETCSI COBOKYITHOCTD TTeJaroTMYeCcKux Ipu-
€MOB U CpeJICTB OGHOPOIHOTO BO3eCTBUS Ha CO-
3HaHMe, YyBCTBA U BOJII0 BOCIIUTYEMbBIX B IIEJISIX
(bopmupoBaHust U pa3sBUTUS Y HUX BBICOKUX MO-
PaTbHO-00EBBIX U TICUXOJIOTMYECKUX KAUeCTB.
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BASIC METHODS OF EDUCATION OF SERVICEMEN
OF THE NATIONAL GUARD OF THE RUSSIAN FEDERATION

Abstract. The entire military system of the Russian Army undergoes any changes in its structure, people change
over time, the structure changes, the system of military education and training of professional personnel changes,
the approach to personnel changes, and, consequently, it is necessary to introduce new, more modern and universal
methods of educating military personnel, allowing to maintain high level of combat readiness and moral and psy-
chological state.
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SIPOBUKOB Unba AnekceeBuu
KypcaHT, HoBocuO6MpcKuit BoeHHbI opaeHa JKykoBa MHCTUTYT MMEHM reHepaia apMumn
M.K. SIkoBieBa BOJCK HalMOHAIbHO rBapaum Poccuiickoit ®epepanyum, Poccus, r. HoBocubupcek

CTAHOBJIEHUE U PA3BBUTUE COBETCKOI BOEHHOI IMEJATOTUKU
C 1918110 1941 TOOA

Annomauus. BoewHas nedazozuka ¢ 1918 no 1941 200a — amo 6onswias padoma no 06cmosimensHoMy U 00%-
eKMUBHOMY OCMbIC/IEHUI0 OMeUecmBeHH020 860€HHO-Nedaz02Uuecko20 onbimd, NONbIMKU 8HEOPeHULT 3apyOercHbIX
nedazozuueckux udeti, Co08peMeHHbIX hedazo2uueckux mexHoa02Uli mozo spemeHu U meHoeHyuli pazsumus o6pa-
308aHUSI C YUEIMOM UX NPUMEHEHUs1 8 00YHeHUU U 80CNUMAHULU 80EHHOCAYHAWUX. YNOPHO 8eUCh pa3pabomku,
HanpaejieHHble Ha CO30aHUe U CO8EPLUEHCMBOBAHLIE CUCMEMbI MHO20YPOBHEB020 B0EHH020 00PA308AHUS, COOMHO-
WeHUsI e20 C CUCmeMOli 00pa308aHUsA 8 CMPAHAX COUUAIUCMUYECK020 OJI0KA, U3YHeHUE 803MONCHOCMell U nymeli
peanusayuu MapKcucmcko-aeHUHCKol udeonoz2uu no cemy mupy.

Knroueewte cnoea: cucmema, 06pa303aHue, KypcaHmeol, BOEHHOCHYMGWMﬁ, pa3sumue, B0UHCKUL KoJiiekmue,

apmus, eocnumatue.

Haqano XX Beka B Poccuy 03HaMeHOBaIOCh IO~
JIUTUIECKUMM COOBITUSIMU (PEBOJIOLIVIOHHBIE
BBICTYIIEHUSI paboyero Kjiacca M KPecThsSIHCTBA,
nopaxeHue Poccun B pycCKO-SIMTOHCKON BOVHE U
MacCOBbIe PeBOIOLIMIOHHbIE BBICTYIUIEHUSI COMAAT
1 matpocoB B 1905-1907 rr.), KOTOpbIE CBUIE-
TeIbCTBOBAIM He TOJIbKO O KpU3UCe camopepsKa-
BUS U TJIYOOKUX MPOTUBOPEUMSIX, HO U O KPU3UCE
BOEHHO OpraHu3aluy, CUCTEMbI 00YUeHMS ¥ BOC-
MUTAHUS JTUYHOTO cocTaBa apmuu u diorta [3]. B
COBETCKMI1 Mepuoj, BOeHHasl Iefarormka He OT-
Opocuiaa TPOTPecCUBHOIO BOEHHO-TeJaroruye-
CKOro Hacienusi Tpoiuwioro. OHa ucxoaunaa M3
TOr0, YTO B PyCCKO¥I apMuu 1 Ha oioTe Bceraa ciry-
SKMJIM TIaTpUOThI cBoero OTevyecTBa — TaJaHT/IN-
Bble O0(uIlepsbl, MOJKOBOAII ¥ (DJIOTOBOMIIIBI, KO-
TOpbIe ObLIM HOCUTEISIMU IIPOTPECCUBHBIX B3IJISI-
OB B 0OYUYEHMM ¥ BOCIIMTAHMM BOVICK, ITIOATOTOBKE
pOCCUIACKOTO O(UIIEPCKOrO0 KOPIyca apMuM U
(diora. B McTOpMMu COBETCKOV BOEHHOJN IMemaro-
TMKM BBIAEJSIOTCS 3Tallbl, KOTOpble COOTBET-
CTBYIOT IIepMOiaM UCTOPUM COBETCKMX BoopyskeH-
HbIx Cui:

1918-1920 rr. — co3gaHue U CTaHOBJ/IEHME CU-
CTEMbI BOCIIUTAHMUS U 00YYeHUS CONIaT 1 opuiie-
poB PKKA;

1921-1941 rr. — pasBUTHE COBETCKOV BOEHHOM
Mefaroruky B Mepuoj MUPHOTO COLMANIUCTHYe-
CKOTO CTPOUTEJIbCTBA;

1941-1945 rr. — pa3sBUTHME TEOPUM U TTPAKTUKI
BOCIIMTAHUS U 0OYUEeHMSI COBETCKMX BOVMHOB B IIe-
puvon Bennkoit OTeueCTBEHHOI BOVHBI;

1945-1991 rr. — pa3sBUTHME COBETCKOJ BOEHHOI
Tearoruky B IOCJIeBOEHHBIN niepuop, [6].

NcTopmsa CoBeTCKOro rocygapcTsa, ero Boopy-
>keHHbIX CUJ CBUIETENIbCTBYET O TOM, YTO Iap-
TUIHbIE JUIEPbl HEOJHO3HAYHO OTHOCWINCH K
MOJrOTOBKe OUIepCKuX KaapoB. B. U. JlenuH 1o-
HUMaJI, UYTO IpobsieMa IOATOTOBKM KauecTBEH-
HOTrO0 Mpo¢heCcCOHATBHOTO ¥ BEPHOTO PEeBOJTIOLINN
KOMaHJHOTO cocTaBa Tpebyer muddepeHIpo-
BaHHOTO MMOAX0/a.

B cBoeit peun B «/leHb KpacHOro oduiiepa» OH
OTMEYaJI, YTO «TOJbKO KpacHble OQuIlepbl OYyIyT
MMETb CPeIM CONAAT aBTOPUTET U CyMEIT YIpPO-
YUTH B Halllell apMmum coumannsM. Takas apmMust
oymeT HerobeaymMa». BMecTe ¢ TeM OH OTUYET/IMBO
0CO3HaBaJI, UYTO 6€3 3HAHMI1 U OIbITA LIAPCKUX BO-
€HHBbIX KaJpOB HEBO3MOXXHO pa3peuuTb Mpo-
6;ieMy OOydeHMS M BOCIIUTAHMUSI B apMuMu M Ha
dmorte. B cBoem mokmage Ha I Bcepoccuiickom
Cbe3Je TPYOOBbIX Ka3akoB 1 mapta 1920 r. oH ro-
Bopui: «Hy>)kHO HabupaTh KOMaHIHbIN COCTaB U3
OBIBIIMX OQMIIEPOB, UTOOBI paboume 1 KPecTbsIHe
MOTJIM y HUX YUUTHCS, MO0 6e3 HayKu COBpeMeH-
HYI0 apMUIO IIOCTPOUTD HENb3S, M IPUXOIUTCS OT-
[aBaThb €€ B PYKU BOEHCIIEI[OB».

OpnHoJi 3 OCHOBHBIX 33/1a4 B II€PBbIE T'OJIbI CO-
BETCKOJ BJIACTU CTaja IMOATOTOBKA KOMAaHIHBIX
KaJIpOB HOBOJ (hopmaiiuu. JIjist 95TOro Tpe6oBaioch
pa3BepHYTb HMIMPOKYIO CeTb KOMaHAHBIX KYpPCOB,
BOEHHBIX IIKOJI, YYMUIUI M BOEHHBIX aKaJleMMuii.
ITo ykazauwutio B. 1. Jlennna, 6p11a co3aHa repBast
MocKoBcKasi peBOIOLMOHHAS MyJieMeTHas IKoIa
KOMaHAHOro cocraBa. B deBpane 1918 r. Coser
HapOAHBIX KOMUCCAPOB yTBepaui «OCHOBHBIE 110-
JIO’KeHUST 00 YCKOPEHHBIX Kypcax IT0 IOATOTOBKE
coctaBa PKKA». [Ipukasom HapOgHOro KoMuccapa
110 BOEHHBIM JeiaM oT 14 ¢eBpansg 1918 r. Ha ux
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OCHOBE ObIIO 0O'BSIBJIEHO 00 OTKPBITUM TTEPBBIX 13
KOMaHJHBIX KypcoB B Mockse, IleTporpaze, Opa-
HueHobayme, Tsepu, Kasauu. Kypcel roToBMIM KO-
MaHIMPOB U MOJMUTPAOGOTHUKOB JJISI TIEXOTHI, Ka-
BaJiepuu, apTWIIepuu, WHKeHEpPHbIX BOJICK,
BOJICK CBSI311, aBTOOPOHEBBIX U 9JIEKTPUYECKIUX Ua-
CTell, a TAaKKe OPY>KeITHUKOB, MEIUKOB U T. 1. ITU
KYpChI TIOJIOKUIM Hayajo pa3BepThIBAaHUIO CETU
BOEHHO-yueOHbIX 3aBemeHuit PKKA. 6 oOKTsa6ps
1918 r. OoTKpBUIMCH KypChl IO MOATOTOBKE MOP-
CKOTO KOMaHJHOro cocTtaBa. Kpome TOro, Kypchl
TI0 MOJITOTOBKE KOMAHAMPOB ObUIM OTKPBITHI TP
mrabax GDpPOHTOB, APMMUIA.

Tax, 19 okTs16ps 1918 1. B TelerpamMme B agpec
CoBeTa HapOJIHBIX KOMUCCAPOB COOOIIATIOCH, UTO
Ha OpraHM30BaHHBIX B YCTIOTe MHCTPYKTOPCKUX
Kypcax obyuaercst 140 crapmux yHTEp-0pUIEPOB,
KOTOpble TIOC/je 3aBepIieHus] y4yebbl OymyT
HarpasjeHbl Ha PPOHT 1151 YKOMIUIEKTOBaHMSI KO-
MaHJIHOTO cocTaBa. Bcero Ha Kypcax B JeiiCTBYIO-
el apMuy 6bLIO TTOATOTOBJIEHO OKOJIO 25 ThICSY
KOMaHAMpOB. bBosbllioe BHMMAaHMUe VYAEISIOCh
KJIaCCOBOMY OTOOPY KYPCAHTOB. B yc/IoBUSIX Ipu-
eMa B BOeHHbIe IIKOJIbl ¥ Ha KypChl HAUuCOCTaBa
roguepKuBaioch: «KpacHeIMu oduiiepamMmu MOTYT
cTaThb IpenanHbie COBETCKOI BIAaCTU TOJBKO pa-
60ulre 1 KPeCThsTHE».

B pesynbraTe cpenu BBIMTYCKHMKOB BBICIINX
IIIKOJI ¥ KypCOB paboulie U TPYHOBbIe KPECThSHE
coctapiasuim B 1918 1. - 67,4 %, B 1919T1. - 71,6 %,
B 1920T. - 81 %.

Cyry60 K/IacCOBBIN OVKTATOPCKUIA MOOXOM K
MOJroTOBKe KOMaHAHOro coctaBa PKKA mummn
PYCCKYI0 MHTE/UINTEHI[MIO [TpaBa yyacTBOBaTb B
3alllATe OTEYECTBA B POJIM MPOGhEeCCHOHANIOB. Bme-
CTe C TeM He UCIIONb30BaTh MpodeccuoHaTbHbIe

KaJpbl B YCJIOBUSIX CTAHOBJIEHMST apMUM ObIIO He-
BO3MOJKHO.

B KpacHyio ApMuIio Mpu3bIBaIM CTapPbIX BOEH-
HBIX COEMaJNCTOB. 3a mepuom ¢ uwHg 1918 1o
aBryct 1920 r. 6putn mpu3BaHbl 48 409 GBIBIIMX
0MIIEePOB ¥ TeHEePAIOB LIAPCKOI apMuUM, KOTOPbIe
IIVPOKO MCITOJIb30Ba/IMCh B KaUeCcTBe KOMaHIyIo-
myx GIoTaMM M apMUSIMM, HaYaJbHUKOB IVIBU-
3Uii, KOMaHIUPOB 6puraj, HayaJIbHUKOB IITA60B,
yIIpaBJeHMiI M OT[AEJO0B, IperojaBaTesieil BO-
€HHO-YJYeOHBIX 3aBelIeHMii, MHCTPYKTOPOB Bce-
obyua ¥ T. A. Bo/ibIlyi0 BOEHHO-TIeJarornveckyio
paboTy MpoBey ObIBIINME TeHepalbl U OhUIlepbl
PYCCKOIT apMIM, CTaBIIME HA CTOPOHY.
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FORMATION AND DEVELOPMENT OF SOVIET MILITARY PEDAGOGY
FROM 1918 TO 1941

Abstract. Military pedagogy from 1918 to 1941 is a lot of work on a thorough and objective understanding of
the domestic military pedagogical experience, attempts to introduce foreign pedagogical ideas, modern pedagogical
technologies of that time and trends in the development of education, taking into account their application in the
training and education of military personnel. Developments aimed at creating and improving the system of multi-
level military education, its correlation with the education system in the countries of the socialist bloc, studying the
possibilities and ways of implementing Marxist-Leninist ideology around the world were persistently carried out.
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ITPOBJIEMbI ITEPEXOJJA HA IPv6

AHHOmauus. B cmamve paccmampusaiomcs 6onpocst nepexooa npomoxoaa IPv4 na npomokon IPv6. Ha oc-
HOo8e JaHHbIX IKCNepmos 8 3moti 061acmu ommeuaemcs, umo nepexod ¢ npomoxoia IPv4 na npomoxkon IPv6 nos-
gonum noayuums 3,4*1038 ycmpoticme 3a cuém ucnons3osanus 128 6umnozo ¢popmama onursl adpeca, a He 32
o6umnoeo kax 8 IPv4. ITomeHyuanbHO 3mom nepexood cnocobeH pewiums npobaemy Hexeamku IP-adpecos Ha bec-
CpouHblil nepuod. [lenaemcs akyeHm Ha OCHOBHbIX NPOoOieMax, ONUCbIBAEMbIX NPU MAKOM nepexode.

Kntoueawle cnoea: npomokon, nakem, IPv4, IPv6.

Hepexon Ha [Pv6 paccmaTpyuBaeTcs Kak Hellpo-
cTas 3ajavya 13-3a ero HeCOBMECTUMOCTH C
[Pv4. Kak oTMeuaeTcsl B TpOaHaIM3UPOBAHHBIX
paboTax 3KCIIEpTOB B JAHHOI 00JIaCT, OCHOB-
HBIMM TIPENSTCTBUSIMM Ha MyTU repexoja ¢ [Pv4
Ha IPv6 gBAsII0TCSI HECOBMECTMMOCTb amapar-
HOTO U IMMPOTPaMMHOTO0 0becrieyeHust, MpobIeMbl C
ycTapeBIIMMM TIpUaoKkeHMsIMU IPv4, orpaHuueH-
HBIJ1 [T0JIb30BATEILCKIIA OITBIT PaboThI ¢ IPV6 1 KO-
J1e6aHUST TPUHSTUS HOBOTO MPOTOKO/IA, a TAKKe
HeollpeJleJIeHHOCTh B OTHOLIEHUM OKYIIaeMOCTU
MHBECTULIVI 1Jia 6u3Heca. BaskHbIM hakTOpOM
ycrexa [Pv6 sBisieTcsl mepeHoc ycTapeBIIUX Mpu-
JiokeHuit IPv4, 4TO OTHOCUTENBHO MTPOCTO, HO
3aliMeT 3HAUYMTE/NbHOE BpeMSI M3-3a OOUIMPHO
YCTaHOBJIEHHOJ 6a3bl [Pv4.

BoiensroTcs KitoueBbie TPeOOBaHMS 111 Opra-
HU3auu nepexona Ha [Pv6:

1. Pab6ota ycrapeBImx npuiaoxkennii IPv4 He
IO/KHA — 3aTPYAHSITBCS ~ MapUIpyTU3aTOPOM,

MOAAeP>KUBAIOIIMM MHKAICYISIIMI0 (Hampumep,
TYHHEJN);

2. IIpousBoguTenbHOCTh IPV6 MO/IKHA OBITh
Ha ypoBHe CIyKObI IPV4 (HampuMmep, ¢ aHaJIOTUY-
HOJt CKOPOCTBIO Tlepefayy JaHHbIX U XapaKTepu-
CTUKaMN);

3. BBemeHue HOBOTO IPOTOKOJIA UM HeEHO-
CTaTOK B JIIOOOM MCIIOJIb3YEMOM IIE€PeXOAHOM Me-
XaHM3Me He JO/DKeH IOCTaBUTh IIOf, YyIpo3y 6e3-
OITaCHOCTbD CETH;

4, TumarenbHas OlleHKA SKOHOMMWUYECKUX 3a-
TpaT, CBSI3aHHbIE C BHEIPEHMEM MHGPACTPYKTYPhI
IPvé.

[IpengaTcTBUS Ha MyTU Iepexofia MOXHO B Iie-
JIOM pa3fe/inTb Ha [Be KaTeropun: TeXHu4eckue u
HeTexXHuYecKue.

Texuuueckue pobIeMbl

Insa manbHeliniero mepexona Ha IPv6 ceTeBoe
obopynoBaHie, HaCTPOI KM 6e30IIacHOCTY U IIPO-
Baiimepsl OO/KHBI ObITh CIIPOEKTMPOBaHbI U
YIIPaBJISIThCS TaKUM obpasom, YTOOBI
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obecreunBaTh OJHOBPEMEHHYIO TOMJEPIKKY KaK
IPv4, Tak u IPv6. [IpuaeTcs pelmnThb psi, Ipobiem
1 BOIpPOCOB 6GesormacHoCTH. IIpoliecc HaCTPOVKA
JTOJIKEeH BBITIOJTHATHCS C 0CO60I TIIATETBHOCTHIO.

be3sonacHOCTh — raBHas 3amada IpU pasBep-
TeiBaHUM [Pv6. Tlockonbky IPsec u npyrue paspa-
60TaHHbIE MMPOTOKOJIBI HE30ITaCHOCTM TIOIIEPKU-
Batotcs B [IPv4 u [Pv6, ogHaKO He BCe CYIeCTBYIO-
e cuctemsl [Pv4 peanmsyloT 5TU MeXaHU3MBI.
[epernpoekTMpPOBaHME ITUX APXUTEKTYD Ge3ormac-
HOCTY MOJET OKa3aTbCsl SOPOrOCTOSIIMM B Cpe-
JIax KPYIMHOMACIITaOHOTO pa3BePTHIBAHMS, TAKUX
Kak [Pv4.

B3ammopericTBie MeXAay anmapaTHbIM U IIPO-
rPaMMHBIM OGeCTIeUeHNEM - ellle OJIHa ITpobiieMa,
NpensTCTByWIasl BHenpeHuwoo IPv6. B mepsbie
robl PasBUTUS BBIYUCAUTEIbHON TEXHUKU UC-
nonb3oBach Windows 2003 u XP, KoTOpble He
nognepsxxuamy IPv6 1 mosTomy npensiTCTBOBaIN
€ro pasBepTbIBaHMIO. DT yCTapeBlIye OIepany-
OHHbIE CUCTEMbBI HYXXIAIOTCS B afanTauuyu U Mo-
IuuUKaIMsIX st paboTbl C HOBBIM ITPOTOKOIOM
IP. KpoMe TOrO, IPUJIOKEHMSI HEOOXOMMO Tiepe-
HecTu 1151 paboTsl uepes IPv6.

HeTexumueckue mpobieMbl

Herexuuueckue wmiauM HeQyHKIMOHAIbHBIE
MpoG6JIeMbI TAKKE UTPAIOT BaSKHYIO POJIb B ITPETISIT-
CTBOBaHMM paHHeMy BHenpeHuio IPv6. Kaxkmas
HOBasl TEXHOJIOTUS, TOSB/SIOMIASACS Ha DPBIHKE,
MIPUHOCUT T0JIb3Y, €C/IU Y HAC eCTh [/ Hee HajJie-
>Kalas mogaepskka co CTOpPOHbI moctaBuymka. Ko-
rJa Havasach paspabortka IPv6, Windows 95 u NT
yKe JOMMHMPOBaIM Ha pbIiHKe. O0e 3TU MOIyJIsIp-
Hble OlepalOHHbIe CUCTEMBI He TTOAAePXXUBaIN
[Pv6. Kpome TOro, MapuipyTu3aTopbl M IpPyroe 10-
CTyIIHOE ceTeBoe o6opynoBaHye He
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MIOAAEPKMUBAIM HOBBI MPOTOKON. Takum ob6pa-
30M, KOT[la OpraHM3aLms XoueT repeiitu Ha IPv6,
Bce 6a30Boe 000PYIOBaHIe U IIPOrpaMMHOe obec-
reveHue MoTpedyoT M3MeHeH M.

C nosiBjieHeM HOBbBIX TEXHOJIOIMI1 BOSHUKAIOT
3aTpaThl Ha BHegpeHue. [lepexon Ha IPv6 TpebyeT
OTPOMHBIX JEHEeXHbIX BIOXKEHUI, UTO SIBJSETCS
KJIFOUEBBIM (DAKTOPOM IIPU MPUHSITUM PEIeHMs O
TOM, CJIeyeT JIM UCII0J/Ib30BaThb HOBBIV MPOTOKOJ
win HeT. YacTHble KOMIAHMM MOTYT BbIPa3sUTh
HEeJIOBOJIbCTBO CYMMOJi JIeHer, KOTOPYI0 Heo6Xo-
IVMMO TIOTPaTUTb HA TEeXHOJIOTMUYECKYI0 MUTpa-
1[I0, 0OCOOEHHO KOI[a JOCTYITHO KPaTKOCPOUYHOE
pemenue, Takoe kKak NAT. He6osbIioe o6HOBIIE-
HMYe TPOrPaMMHOIO ObOecIleueHus] MOXKET ObITh
BBIITOJIHEHO ITyTEM YCTAaHOBKM I1aTya B OIepaiu-
OHHOJ1 cucTeMe 415 ogaepkku IPve6.

3ak/jaJyeHne

Kak 6bpu10 BUIOHO yke 10 TeHmeHuuu B 2020
rony - BoIpoc nepexona Ha IPv6 cTos1 1OBOIBHO
OCTPO, TaK KakK C KaXIbIM TFOJOM YyBeJIMUYMBAETCS
KakK KOJMYeCTBO JII0fel, MOayJdaminx JOCTYIl K
cetu VIHTepHeT, Tak U KOJUYECTBO YCTPOMCTB Yy
3TUX MoJib30Barereii [1].

Ha maHHBII MOMEHT MMeeTCsI psif Mpo6JieM C
rnepexonoM Ha IPv6, HO MX HeJib3s Ha3BaTh OJIHO-
3HAYHO HeIpeooauMMbiMu. Beapb yke B HaACTOSI-
ujee BpeMsi BHenpeHue [Pv6 yxke OCyIeCTBIsSIeTCS
[0 BCeMY MUpPY, OOHAKO He IOBceMecTHO, a IT-
KOMITaHUSIMM, HampuMmep, Takumyu Kak Google u
Huawei. Huske mpeacraBieH rpadMK TeHIEHIIUNU
BHenpenus IPv6 B mpomeskytke 2009-2020 r.
(puc.). Ilo HeMmy BUJIHO, UYTO TeHAEHIMS ITepexoa
MMeJia y>Ke Ha TOT MOMEHT, HalpaBjieHue SBHOTO
poCTa, eCTeCTBEHHBIN U ITOCTEIIeHHbIM XapakTep,
YTO 03HayaeT aKTyaJIbHOCTb TaHHO TeMaTUKM.

Jan 2008 Jan 2010 Jan 2011 Jan 2012 Jan2013 Jan 2014 Jan 2015 Jan 2016 Jan2017 Jan 2018 Jan 2018 Jan 2020

Puc. TenmeHuus BHeapeHus IPv6
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CHALLENGES OF MIGRATING TO IPv6

Abstract. The article deals with the transition of the IPv4 protocol to the IPv6 protocol. Based on data from
experts in this field, it is noted that the transition from IPv4 to IPv6 will allow you to get 3.4 * 1038 devices by using
a 128-bit address length format, and not 32-bit as in IPv4. Potentially, this transition can solve the problem of a
shortage of IP addresses for an indefinite period. Emphasis is placed on the main problems described during such

a transition.

Keywords: protocol, packet, IPv4, IPvé.
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MUMXEJIbCOH Osner IOpbreBuy
MHKeHep MHPPACTPYKTYPhI, pa3paboTumk, ActivSoft, Kasaxcras, r. AkTobe

NHOPACTPVYKTVYPA KAK KO/JI: OB30P U1 IIPUMEHEHUE

AHHOmauus. Hnppacmpykmypa kak kod (Infrastructure as Code, IaC) — 3mo memodoJiozus ynpaeseHus u
onucanus IT-uHppacmpykmypsl, 0CHOBAHHAA HA NPUHYUNAX NPOZPAMMUPOBAHUS U asmomamu3ayuu. B darHoli
cmamoe Mbl paccMOMpuUM KOHYeNyuto uHppacmpykmypsl Kaxk Kodd, a makice e€ npumMeHeHue u npeumyujecmed.
Mbt maksce paccmompum pasiuuHsle UHCIMPYMEHMbl U NPAKMUKU, KOMOPble NOMO02aiom peanu3o8ams uHppa-

CIpyKmypy Kax Koo 8 CO8peMeHHbIX NPOeKMax.

Kntoueswte cnoea: IT ungppacmpykmypa, undpacmpykmypa kax Koo, memodonoeus, IaC.

Beenenue

B coBpemenHoM mupe IT-MHOPaCTPYKTypa UT-
paeT BaXKHYIO POJIb B Pa3pabOTKe U IKCIUTyaTalun
npunoxkeHni. TpaauTIMOHHBIV MOAXO, K yIIpaBiie-
HUI0O MHQPPACTPYKTYpPOii, B KOTOPOM OIlepainn
MIPOBOJSITCS BPYYHYIO MJIM MHTEPAKTUBHO, MOKET
OBITh 3aTPATHBIM, TPYIOEMKUM U ITOABEPKEHHBIM
omnb6kam. IMeHHO 371eCh MOSIB/ISIETCS] KOHIIEITIT NS
MHOPACTPYKTYPhI KakK KoJa.

Onpepenenve u npuHnynsl UadpacTpyk-
TYpbI KaK KOoJa

Nudpactpykrypa kak kog, (IaC) npencrapiseT
coboit IOOXO[ K YIIPaBJIEHUIO IT-
MHGPaCTPYKTYpOIt, OCHOBaHHbII Ha UCII0/Ib30Ba-
HMM KOJa M aBTOMaTu3aluu Ijs CO3LaHus, pas-
BEPTBHIBaHMS U yITpaBaeHNsI MHPPACTPYKTYPHBIMMU
pecypcamu [1]. BmecTo TOro, uTo6bl BpPYYHYIO
HACTpaMBaTh KaXIblii KOMIIOHEHT MHMPACTPYK-
TYPbl, MHXE€HEPbl MCIONb3YIOT OeK/IapaTUBHBIE
WIM UMIEepaTUBHbIE SI3bIKM MPOrPaMMMPOBAHUS
IS omvcaHms MHGPaCTPYKTYPhI B BUE KOJa.

IMpunauunsl MHGPacTpyKTYphl Kak KoAa BKIIIO-
YalT:

e Bepcuonmpomanme: UHbpacTpyKTypa
ITOJIKHA OBITH yIIpaBJisieMa Kak KoJ U ITo/IBepkeHa
BEPCUMOHMUPOBAHUIO. DTO MO3BOJISIET KOHTPOINPO-
BaTh M3MeHeHMsI, BHOCUMMbIe B MHDPACTPYKTYPY, U
BOCCTaHAaB/IMBATh MpEeNbIAYILIME BEPCUM B CTyyae
HEO0OXOIVMOCTMU.

e Apromarusanmsi: Omnepauyu c uHbpa-
CTPYKTYPOJ OJKHBI ObITh aBTOMAaTU3UPOBAHbI
IJIS JOCTVDKEHUS TTIOBTOPSIEMOCTM U TIpefcKasye-
MOCTU. ABTOMaTM3alumsi MO3BOJSIET NPOBOIUTH
pa3BepThIBaHMeE U M3MeHeHMs MHDPACTPYKTYPHI C
MMUHMMAaJIbHBIM BMe€IIaTeIbCTBOM OIEPATOPOB.

e JToxymeHTHMpoOBaHue: VHbpacTpyKkTypa
IO/KHA OBITH JOKYMEHTMPOBAHA B KOJe, UTOOBI
06J1eTYNTh TOHMMAaHME W TOOIEpPXKKY WHpa-
CTPYKTYPHBIX KOMIIOHEHTOB. Kopn  siBisieTcs

MCTOYHMKOM [OKYMEHTAaIMM, KOTOPbIN OMMUCHI-
BaeT CTPYKTYPYy, KOHOUTYpaAIIMIO M 3aBUCUMOCTY
MHGPACTPYKTYPHI.

IIpeumyimecrBa UHppacTpyKTYphI Kak Koga

[IpuMeHeHME MeTOHOJIOTUM MHGPACTPYKTYPhI
KaK KoJa TpefoCTaBiseT psii IIPeMMYIIeCTB,
BKJTIOYAs:

e IloBTOpsieMOCTh M HaAEXHOCTb: lc-
T0/Tb30BaHMe KOJa s yIIpaBaeHust uHOpacTpyK-
TypOJi obecreurBaeT MOBTOPSIEMOCTb OIIepaIuii.
Kondwuryparmst mHOPaCTPyKTypbl MOXKET OBbITh
BOCITPOM3BE/IeHA C BBICOKOM CTEIEHbIO TOUHOCTH,
YTO YMEHbINIaeT BO3MOKXHOCTh OIIMOOK, CBSI3aH-
HBIX C DyYHOJN HacTpoyKoi [1].

e MacmrrabupyeMocTh M TMOKOCTB: UH-
(dpacTpykTypa Kak KOJ ITO3BOJISIET MacIITabupo-
BaTh MHOPACTPYKTYPHBIE PECYPCHI C TOMOIIIBIO aB-
TOMAaTU3MPOBAHHOTO yrpasieHus. [Ipy HeobXo-
IMMOCTY MOXHO JIETKO JT0OaBisITh VI YOAISTh
KOMITOHEHTBI MHOPACTPYKTYyphl, a TaKKe M3Me-
HSITh X KOHOUTYPAIIUIO.

e  KoHTpOIb Bepcuii U yIipaBjieHue u3me-
HeHMSIMM: VICII0/Ib30BaHME CUCTEMbBI KOHTPOJIS
BepCuii Ijist Koma MHGPACTPYKTYPhI ITO3BOJISET OT-
CJIEXVBATh U3MEHEHMSI M BHOCUTD MPABKU B MH-
(bpacTpyKTypy € y4eTOM UCTOPUM U3MEHEHUIA. ITO
obecrieunBaeT MPO3pPavYHOCTh M KOHTPOJIb HAJZT MH-
(bpacTpyKTYpHBIMY M3MEHEHVSIMHA.

e  BrIicTpoe pa3BepThIBAHUE Y BOCCTAHOB-
JIeHre: ABTOMAaTU3MPOBAaHHOE Pa3BepThIBAaHUE U
BOCCTAHOBJIEHME WHQPPACTPYKTYPhI TIO3BOJISIIOT
OBICTPO CO3[ABaTh HOBBIE CpeNbl, BOCCTAHABIM-
BaTh MpeJbIAyIIe COCTOSHUS U 00ecrieynBaTh
HEeIpepbIBHOCTh OM3HEC-TIPOLIECCOB B CiIydae
c6oes [1].

e Ko/mraGopauuss U KOMaHgHasi padoTa:
WHbpacTpyKTypa Kak KO, MO3BOISIET KOMaHIaM
pa3paboTUMKOB ¥ OTMEPAIMOHHBIX CITEIVaINCTOB,
TaKuXx KaK CUCTEMHBIE " ceTeBble
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aIMVHUCTPATOPBI, AAMUHMCTPATOPHI 0a3 JaHHBIX,
3 GeRTUBHO COTPYIHUYATb U IEIUTHCS KOIOM,
yIIpolasi COBMECTHYIO pabOTy M CHUKasi PUCK
OIIOOK.

IMpuBaTHas1, mybanuHast M TMOpUIHAS 06Iad-
Hble MHQPACTPYKTYpbl CTAHOBATCSI Bce Oosee

BXHBIMMU IS 6M3HECA B CWITY OITUMAJIBHON CTO-
MMOCTY BJIaJIEHVSI M CKOPOCTU TIOJTYYEeHUS Pecyp-
coB. HGpacTpyKTypa Kak KOJI T03BOJISIET YCUIIUTD
3TM KOHKYDEHTHbIe TMPEMMYIIEeCTBA M CHU3UTD
(dakTopsI pucka [8].

MNpenmyLLecTBa

MHPpacTpyKTypbl Kak Koga

nOBTOpHeMOCTb U HOAEXXHOCTb

Ba)xHOCTb >

MacwTtabupyemMocTb 1 FrM6KOCTb
KoHTponb Bepcui 1 ynpaBneHve
V3MEeHEeHVAMMN

BbicTpoe passepTbiBAHME U
BOCCTOHOBNEHNE
Konna6opauua u KoMaHaHAs
pa6oTta
Puc.

HNucTpymeHTHI M ipakTuKuU UHOpacTpyk-
TYpbI KaK KOJa

CymiecTByeT MHOXECTBO WMHCTPYMEHTOB MU
MIPaKTUK, KOTOpble IOMOTalT BHEIPUTb U WUC-
M0/1b30BaTh KOHIEMUMIO MHMPACTPYKTYpPhl Kak
Koza. HekoTopble 13 HUX BKIIIOYAKOT:

e Koudurypammonnsie cucremsl: Hamnpu-
mep, Ansible [5], Spot [6], Pulumi, Chef mu
Terraform [7], mO3BOJISIOT ONMUCHIBATh U Pa3Bep-
ThIBATh MHGPACTPYKTYPY Uepe3 KO, obecrieunBast
aBTOMaTM3aIM0 KOHGUTYpalLMM CEPBEPOB, CETelk
" IpYTUX MHGPACTPYKTYPHBIX PECYPCOB.

e CucreMbl yIipaBjieHUSI KOHTeliHepaMMu:
KonreiinepHsie miaTdopmbl, Takue kak Docker u
Kubernetes [8], mo3BoisitoT onuchiBaTh MHGPa-
CTPYKTYPY B BUJE KOHTEHEPU30BAHHBIX IPUJIO-
>KeHMIA, yrpouias pa3BepTbiBaHMe U yIIpaBaeHue
MacimTabupyeMbIMU Y IEPEHOCUMBIMY CPeIaMMU.

e Unrerpamus ¢ CI/CD: VHdpacTpykTypa
KaK KOJl UHTETPUPYETCS C IPOL,eccaMy HeIlpepbIB-
HOIt uHTerpanuu u paspeprtoiBanus (CI/CD). 3To
M03BOJISIET aBTOMAaTUYeCKM pa3BepThiBaTh MHPpa-
CTPYKTYPY NPU M3MEHEHUSX Koja, obecrieuyBas
HeIpepbIBHYIO JOCTaBKYy M pa3BepThIBaHME IPU-
JIOKEeHWIA.

e TectupoBaume mHbpacTpyKTyphl: Kak
" B CJIydae ¢ IpOrpaMMHBIM KOZOM, MHMPACTPYK-
TYPY KaK KOJ MOXXHO M HY>KHO TeCTMPOBaThb. JTO
II03BOJISIET OGHAPYKMBATh OIIMOKM ¥ MIPOOGIEMBbI
0 pa3BepThIBaHMS MHOPACTPYKTYpPhl B 6G0OEBOI

cpefie, MOBBIIIAS CTAOMIBHOCTD U HAIESKHOCTD CU-
CTEMBL.

e IlepeucnonpzoBaHue KOMIIOHEeHT: Vc-
M0JIb30BaHMe IAa0JOHOB M MOJIY/IE TO3BOJISET
CO3/[1aBaTh [TapamMeTPM30BaAHHbBIE U TIEPENUCTIONH3Y-
eMble KOMITOHEHTbI MHOPaCTPYKTypbl. ITO CIIO-
COOCTBYET CTaHAAPTM3AI[MM, YIPOIIAeT MacIlTa-
6upoBaHe 1 0bsierdaeT MoagepiKKYy.

Bynymee UHPpacTpyKTyphI KaK Koga

Konrernus mHbpacTpyKTypbl Kak Koja IIpo-
IOJKaeT Pa3sBMBAThLCS U MPUBJIEKATh Bce Oosbliee
BHMMaHMe K cebe Kak B IT-coobiiecTse Tak 1 3a
ero npepenamu. bynymee MHOpacTPyKTypsl Kak
Koza obelaeT 6o0Jjiee MHTEIPUPOBAHHbIE U aBTO-
MAaTU3MpPOBAHHbIE PeleHns sl YIIPaBaeHUs MH-
(bpacTpyKTypOii.

HoBble MHCTPYMEHTbI ¥ ITPAKTUKM TTOSIBJISTIOTCSI
eXeIqHEeBHO, IT03BOJISOIIMe elne 6onee sddex-
TUBHO ONMCBIBATh, Pa3BepTHIBATH U YIIPABIISTH
MHGPACTPYKTYpOii Kak KogoM. BesycioBHO, Mbl
VBUIMM pacIIMpeHye WCIOJb30BaHMUSI VCKYC-
CTBEHHOTO MHTEJUIEKTA M aBTOMATUYECKOro 00y-
YeHNSI IJIS ONTUMM3AIMM MHGPACTPYKTYPhl U
TIPUHSITUST MHTEJUIEKTYaTIbHbIX pelmIeHnii Ha oc-
HOBe JAaHHbBIX U aHAJTUTUKMU.

Kpome TOro, BaskHbIM HaIlpaB/IeHVEM pa3BU-
TUSL SIBJISETCSI pacIIMpeHue MOOIEPKKY pasind-
HbIX 00j1auHbIX IIaTGoOpM U cepBucos. MHpa-
CTPYKTypa Kak KOJH IOJIKHA OCTaBaTbCS HOCTa-
TOYHO TMOKOV ¥ YHMBEPCAIbHOI IJisI pabOoThI C
Pa3IMYHBIMU 061aYHBIMU MpoBaiizepamu,
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TakuMu Kak Amazon Web Services (AWS),
Microsoft Azure, Google Cloud n gpyrumm.

WHbpacTpyKTypa Kak KOJ CTAHOBUTCS HEOTD-
€MJIEMOIf YacThI0 COBPEMEHHOI pa3paboTKu U
akcruryataimu B cdepe IT. OHa MO3BOISIET KOMITA-
HUSIM 60siee 9P GEKTUBHO YIIPaBISTh U MacIITa-
6upoBaTh CBOIO MHEOPACTPYKTYPY, COKpaIas 3a-
TPaThI ¥ CHV3KAsI pUCKU. Bce 60osibliie opraHu3arnii
OCO3HAIOT MPEMMYIIECTBA U LIEHHOCTh MMPUMEHe-
HUSI 3TOV METOMOJIOTMM B CBOMX MpOeKTax. I1o
MHEHUIO uccienoBarteneii MHppacTpykTypa Kak
KOJI, — HeM30e3KHO BbI30OBET ellle 60JbIINiT MHTepeC
B OJIVSKAliIeM M He OUeHb OJusKaiiieM OyayIieM,
YUUTBIBASI €e MHOTOUYMC/IEHHbIE pa3BeTBIeHus [9].

OnHako BHEApPEHVE U UCIIOIb30BaHNe uHppa-
CTPYKTYPHI KaK KO/Ia TAKKe TpebyeT M3MeHEeHUII B
KyJIbType U Tipoleccax paspaborku. KomaHmam
pa3paboTUMKOB ¥ SKCIUTyaTallMy HeOo6XOmMO
COBMECTHO paboTaTh, 0OMEHMBATHCS 3HAHUSIMU U
HaBBIKAMM [TPOTPAMMMUPOBAHMS, & TAKKE aKTUBHO
MCIIOJIb30BaTh MHCTPYMEHTBI M TPAKTUKMU, CBSI-
3aHHbIE C MHPPACTPYKTYPOIi KaK KOJOM.

B 3akimioueHne MHPPACTPYKTypa Kak KOM, — 3TO
SBOJIIOLIMOHHBIN 1Iar B pa3BUTMM yripaBiaeHus IT-
mHbpacTpyKTypoit. OHa MO3BOJISIET aBTOMATU3MU-
POBaTh IMPOIIECCHI, TTOBBICUTDH HAJEKHOCTh U TUO-
KOCTb CMCTEMBI, a TaKke obecrieunTsh Oosee 3¢h-
(beKTMBHOE COTPYTHMYECTBO MEXKIY KOMaHIaMMu
pa3paboTKy M IKCIUTyaTauyu. B Gymyiiem, ¢ pas-
BUTVEM HOBBIX TEXHOJIOTUI ¥ MHCTPYMEHTOB, MH-
(dbpacTpykTypa Kak Kon OymeT urpaThb Bce Oojee

Ba&)KHYIO POJIb B CO3JaHUU U YIIPaBJIeHUU COBpe-
MeHHbIMM IT-cucTemamu.
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INFRASTRUCTURE AS CODE: OVERVIEW AND APPLICATION

Abstract. Infrastructure as Code (IaC) is a methodology for managing and describing IT infrastructure based
on the principles of programming and automation. In this article, we will look at the concept of infrastructure as
code, as well as its application and advantages. We will also look at various tools and practices that help implement

the infrastructure like a cat in modern projects.

Keywords: IT infrastructure, infrastructure as code, methodology, IaC.
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APXUTEKTYPA, CTPOUTEJILCTBO

KUPENTOB Bnagumup dayapaoBud
CTYAEHT TISITOrO Kypca, Hanp. «CTPOUTENbCTBO YHUKAJIbHBIX 3JaHUM U COOPYKEHUTI»,
FOskHO- YpanbCKuit TocygapcTBeHHbIN YHUBepcUTeT, Poccus, r. Yenst6MHCK

OJABBIJIOBA Osibra BukropoBHa
K.TL.H., AOLEeHT, KOXHO-Ypa/ibCKIi1 TOCYyJapCTBEHHBIV YHUBEPCUTET,
Poccus, r. Yenas6mHCK

NCCJIEJOBAHUE COBPEMEHHBIX MATEPHAJIOB B CTPOUTEJIbCTBE

AHHOmauus. V3yueHue cospemMeHHbIX MAMepuanos 8 001acmu apXumexkmypsi uzpaem eaicHyro poiv. les-
MenbHOCMb MAK020 podda A87s1emcst He00xX00UMbIM Ycaosuem sl OaivHelitezo pazsumus 3moti o6aacmu 8 80c-
npou3eodcmee HAyKu U mexHuKuU. Amopul 0aHHOL CMambu 8bIA6UNU OCHOBHblE 0COOEHHOCNU HAYUHO-UCCed08a-
mesbcKoll OessmenbHOCmu 8 001ACMU U3YHeHUS. U pa3sumusi CmpoumensHblx Mamepuanos u 0aiu CpagHumensHyio
Xapakmepucmuky U KAaccuukayuo CmpoumenpHsix Mamepudanos, pacnpocmpaHeHHbsiX Ha COBPEMeHHOM Imane

cmpoumesibcmed.

Knroueawle cnoea: cmpoumeinvHslie Mamepuaibl, 8udbl mamepuaiios, COBpeMEHHblEe MamepuaJisl.

Passmme CTPOMUTEJIBHON OTPaCiy — 3TO TaKKe
JOCTVDKeHMe HayKy ¥ HOBBIX HAy4YHBIX 3Ha-
Huii. COBpeMeHHbIe Hay4YHble V/CCAe0BaHUs — 3TO
KaK <«IIPOXXEKTOp», B KOTOPOM MOXXHO YBUIETb
upeu, poueccsl 1 pesyabrarel. HayuHble uccie-
JIIOBaHMS B CTPOUTENIBHONM OTPaciy, Kak U B APYIUX
00/1aCTAX HAYKM U TPAKTUKU, UTPAIOT BaXKHYIO
pounb. brnarogapsi MHHOBaLOHHBIM HAYYHBIM 101 -
X0JJaM MOYXHO BCECTOPOHHe 0OOCHOBAaTb U Olle-
HUTb HayYHYIO HOBU3HY [IpeIMeTa UCCIeN0OBaHNS.

CTpOuTeNbCTBO 30aHUI UM COOpY>XeHuii B 21
BeKe — 3TO JaJIeK0 MAyIIas HaydHast 06/1acTh, CO-
BepIIIeHHAs! HAYYHO- TeXHIYecKast cepa, KoTopas
MpeAroiaraeT UCIoAb30BaHe MHOXXeCTBa CMeX-
HBIX HAayYHO-TEeXHUYeCKMX (TYMaHUTapHBIX) OUC-
IMIUIMH. BMecTe OHM COCTaB/ISIOT eIMHBIV MeXa-
HM3M (CUCTeMY), KOTOPBII IO CBOeJi HallpaBJIeH-
HOCTM ¥ CTPYKType [OJDKeH OTBeuaTh TpeboBa-
HUSIM COBPEMEHHOT'0 00IIeCTBA M YCTAHOBIEHHBIM
B 00JIaCTU CTPOUTEIHCTBA HOPMAaM U IPaBUJIAM.
BxiroueHye cpasy HeCKOJIBKMX HAy4YHBIX KaTero-
puit — GbyHIAMEHTATbHOM HayKu, ITPUKIATHOM
HAayKU ¥ HayKy Pa3sBUTHUS — OmpezessieT TeKyuye
M IIepCIIeKTVBHbIE HalpaBleHVs pasBUTHS pas-
JIMYHBIX BUIOB MCCIENOBaHUI. JTO OIpenenser
HOBbIE IPeJIOCBUIKY IJIS PaClIMpPEeHnsI U pa3Bu-
TUSI HAYKU U TIPAKTUKU B 00JIACTY CTPOUTETHCTBA.

Ceromust cama cdepa CTPOUTETbCTBA — 3TO HE TO
YTO YCIIENTHO BOCIIPMHMMAIOCh OOIIEeCTBOM Je-
CATh JIeT Hasaj. B coBpeMeHHOM ITOHMMAaHUMU
CTPOMTENIBCTBO — 3TO 3KOHOMMYECKM pPa3BUTasI
oTpacib, cepa ¢ MUPOKUM CIIEKTPOM IIpUMeEHe-
HMS, IPUOBLIbHAS OM3HEC-CTPYKTYpa, cepa C BbI-
COKMMM 3aTpaTaMy ¥ KOHKypeHLMel, JMHaMMU4-
HBIII ¥ Pa3BUBAIOIIUICS HA LEJOCTHOM YDPOBHE
MeXaHM3M, KOTOpbIii B CUIy crielM@ukyu cBoeit
HaIlpaB/JIeHHOCTY UTPaeT BaskHYIO POJib B COBep-
IIIeEHCTBOBAHMM CaMOTO uyejioBeKa M Halluu B Iie-
JIOM.

VTBep)KIAeTcs, YTO B YCJIOBUSX MacIITaGHOTO
CTPOUTENIBCTBA O0OBEKTOB PasIMUYHOTO pPoja BO3-
HMKaeT IOTPeOHOCTh B CTPOUTENbCTBE 3IaHMUIA,
KOTOpPbIE MTOJKHBI 00J1alaTh BBICOKOI CTEIIEHBIO
ITPAKTUIHOCTU, BBICOKMMM TEXHUYIECKMMMU U TEX-
HOJIOTMYECKVMMM XapaKTePUCTUKAMM, HU3KOM ce-
0eCcTOMMOCTBIO ¥ YMEpPEHHON IIeHOBOV MOJUTU-
KoJi. CTpOUTENBCTBO KaK OTPaCab TEXHMYECKOTO,
MeXaHM3UMPOBAaHHOTO ¥ aBTOMAaTM3MPOBAHHOTO
MaTepuaJbHOTIO MPOM3BOCTBA TpebyeT mpodec-
CMOHAJIOB, OCYIIECTB/SIOMNUX CTPOUTETbHO-TIPO-
M3BOJICTBEHHBI LMK Ha BBICOKOM ypoBHe. Ilo-
3TOMY JIJIS1 3TO¥ OTpacau BaXKHO IMTPOBOIUTD HAy4-
Hble MCC/IeIOBaHMSI B CBO€J OpraHM3alMOHHOIM,
McceIoBaTeIbCKOM U TPOEKTHO TesITeTbHOCTH.
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WccnenoBaHus COBpPeMEHHBIX CTPOMTEIbHBIX
MaTepuajgoB UIPalOT BasKHYI pOJib MPU CTPOM-
TeJIbCTBe, KAUTAJIbHOM (TEeKyIlleM) peMOHTe, pe-
KOHCTPYKIIMM, PecTaBpaiuy M OOHOBJIEHUM 3[1a-
HUIT (COOPYReHUI) 11T 06ecrieueHnst X MPOYHO-
CTY, IOJTOBEYHOCTY ¥ 3KOJIOTMYECKOi Ge3orac-
HocTK. CoBpeMeHHbIe CTPOMTEe/IbHbIe MaTepuasbl
MCCIIeNYIOTCS M pa3pabaThIBAlOTCS HA OCHOBE HO-
BbIX TEXHUUYECKUX KOHIEMIMIA C 1IeJIbI0 TPUIaHMS
MM TIOCTOSIHHO JTYYIIINX CBOWCTB, YeM Y aHaJIOTOB.
ITpu 5TOM HOBBIE TPYHTHI M 06pas3Ibl MaTepUaioB
MOyYaloT Jydiliye TeXHu4yeckue CBOWCTBA U Xa-
paKTepUCTUKM, HaAMpuMep, MeHbIINII Bec Ipu
CTPOUTENIbCTBE, 60jiee OBICTPOE BO3BedeHue, 60-
nee s3dekTUBHOE 3HeprocoepeskeHe u T.10. He-
KOTOpbIe 13 HMUX BKIIOUAIOT:

[MepBas rpymnmna, KOTOPYIO CjiedyeT PacCMOT-
peTb, — 3TO COBPEMEHHbBIVi CTPOUTENbHBIN MaTe-
puan - razobetoH. CeromgHsi ra300eTOH aKTUMBHO
y4acTBYeT B CTPOUTEIBCTBE YACTHOTO KUJIbSI, TTPO-
MBIIIEHHbIX M HEMPOMBINIEHHBIX OOBEKTOB.
JTOT MaTepuaJsl, KOTOPBIN IO CBOE CYTH SIBISIETCS
MaTepuaaoM, HermoCpeJACTBEHHO Yy4acTBYIOIIMM B
BO3BeJleHUM 00bEKTA, MUMEET CBOU ITPEMMYIIEeCTBa
M HeJJOCTATKY M C KaKAbIM I'OJIOM CTaHOBUTCS BCE
0ojsiee TOMYISIPHBIM B cdepe CTPOUTETbCTBA
[1, c. 10-14].

D300-D500: Temnou3osIMOHHbI ra306eToH;
D500-D900: KOHCTPYKUMOHHBII TeIION30ISIIM-
OHHBII ra306eToH; D1000-D1200: KOHCTPYKIIVOH-
HbIi Ta306eTOH. OCHOBHBIMM ITPEUMYIIECTBAMU
KOHCTPYKIIMOHHOTO STYEMCTOTO OETOHA SIBJISIIOTCS
€ro MPOYHOCTh, JIeTKOCTh B 06paboTKe, TeIIou30-
JISITMSI, 3BYKOM3OJISILIMS, OTHECTOMKOCTb, SKOJO0-
TMYHOCTbD, JIETKOCTb ¥ YCTOMUMBOCTD K OM0IOTHMYe-
CKOMY BO3J1eiicTBMIO (DaKTOPOB BHEIIHEN 1 BHYT-
peHHeli cpeabl. OOQHAKO OOHOW M3 TJIaBHBIX €r0
Mpo6s1eM SIBJISIETCS TO, UYTO ra306€TOH MHTEHCYBHO
BIIMTBHIBAET BJIATy ¥ €T0 MCIIOJIb30BaHME TpedyeT
XOpoIlleil TUAPOUIONSIIINY U HITYKaTypKu, UTO
OTPaHNYMBAET BbIOOP OOIUIIOBKI.

BTopas rpyrmimna — o6/MIIOBOYHBIN KUPITNY, CO-
BpeMEHHBII MaTepual, MCII0Ib3yeMbIi1 1S 00JIM-
LIOBKM 3HaHMuii. OBIUIIOBOUYHBI KUPINUY SIBJISIETCSI
KJIaCCMYECKUM MaTepuasioM [Jjisi OTHAEJKU CTeH
37aHUif ¥ B COBPEMEHHOM CTPOUTEJIbCTBE MMeeT
OTPOMHBI BBIOOpP TIO TUITY U3HENNS, BUIY, OT-
TeHKy U (akType. OCHOBHBIMM COCTABJISIIOIIMMMU
TIpU TIPOM3BOJICTBE KUPIMUA SIBJISIIOTCS CIlelasib-
Hble TeXHOJIOTMU ISl TIpPUIAHUST OMpejie]IeHHOTO
OTTeHKa (moOaBjeHMe Pa3IMYHBIX MMUTMEHTOB B
ChIpbE) U TepedyeHb CITeIMAIbHbIX M00aBOK IS
obecrieyeHUsT GU3UKO-XMMUUECKUX CBOJCTB.

B HacTosiilee BpeMsi CyleCTBYeT YeThIpe OC-
HOBHBIX BMa OOJMIIOBOYHOTO KMPIINYA, B 3aBU-
CUMOCTU OT TEXHOJIOTUY ITPOU3BO/ICTBA U UCTIOJIb-
3yeMbIX KOMITIOHEHTOB. DTO KepaMUUeCKII, KITUH-
KepHBIi1, TUIIepIPeCCOBAaHHbIN M CUIMKATHBIN.

Kepamuueckuit Kupnmu M3roTaBaMBaeTCsl Me-
TOAOM IUTACTUGUKAIIMK C UCTIOIb30BAHMEM OITpe-
IeJeHHOTO BUA TJIMHBI C TOCTAENYIOINUM OTXU-
rom. IlycToTenble KepamMmuueckie KUPIUIYM 0YeHb
TOMYJISIPHBI B CTPOUTEBCTBE, UX CBOWCTBA 3CTe-
TUYHBI, HO UX BeC BIMSIET Ha OYAYIIYI0 HAarpy3Ky
CTPOUTENIbHBIX KOHCTPYKIIMIA.

KnyHKepHBII O6JMIIOBOYHBIA KUPIIMY — 3TO
BIJ KepaMMUYeCKOoro mMartepuana ¢ 6ojiee BBICO-
KMMU TeXHUYECKUMU U IKCIUTyaTalMIOHHbIMM Xa-
PaKTepUCTUKAMM, TaK KaK IPU €Tro MPOU3BOICTBE
VICITOTB3YETCS CIielMaabHas IIMHA U 0OKUTraeTcs
npu Temmeparype okosao 1200°C mo MOJHOTO BbI-
cbixaHusi. biarogapst CBOMM 3proHOMMUYECKUM Xa-
paKTepUCTUKAM STOT BUJ, KUPIINYA YaCTO UCTIONb-
3yeTcs JJ1s1 06 IMIIOBKY I[OKOJISI.

dacaapl U3 3TOrO0 BUIA KUPOMYA CUUTAIOTCS
MpeagMeToM PpOCKOIIM B CTPOUTEIbHOM WHIY-
ctpun. Eciiu cpaBHUBATh KIMHKEPHBIV KUPIINY C
KepamMuuecKuM, TO KJIMHKEpHbII KUPOUY MMeeT
OOJIBIIYIO IJIOTHOCTh, MEHbBIIEe KOJUYECTBO
CTPYKTYPHBIX IOP ¥ MeHbIlIee BOJOMOIOIIeHNE,
yeM KepaMnuyeCcKuili Kupmnny.

Brnaromapst TMM CBOMCTBaM KJIMHKEPHBII 00-
JINITOBOYHBIV KUPIUY He TepsieT CBOMX BBICOKMUX
IOKa3aTeJieil MOPO30CTOMKOCTM, COXpaHsIsl 3CTe-
TUUYECKYI0 BOCIIPOV3BOAMMOCTb Ha MPOTSIKEHUN
BCET0 CPOKaA CITYKOBI.

T'uriepnpeccoBaHHbIi KUPHUY TTPOM3BOIUTCS
U3 [IeMEeHTa, U3BECTHSIKA U PaKyllleuHNKa C TIOMO-
IIBI0 MPOLIECCa YIJIOTHEHUS IO, BBICOKUM JaBJie-
HYeM U He Tpebyer o6kura. OHM XapaKTepusy-
I0TCSI UJIeaIbHOV reOMeTpHel U BBICOKOM MJIOTHO-
CTbI0, UYTO TIpUIAeT UM BBICOKME ITPOYHOCTHbIE Xa-
PaKTEepUCTUKM, HO YBeIMUMBAET uX Bec. OH Takke
o6s1amaeT HU3KUM KO3(hOUIIMEHTOM ITOTIOMEHNS
BJIarM ¥ MOPO30CTOKOCTBIO.

CUIMKAaTHBI OGMIIOBOYHbIN KUPITUY ITPeccy-
eTCs1, HO B MPOIeCCe U3TOTOBIEHUS UCTTONb3YIOTCS
M3BECTh, ITeCOK U A06aBkM. OCHOBHBIM MpPEVMY-
IIeCTBOM 3TOTO BUAA KUPIINYA SIBJISIETCST €T0 HU3-
Kasi CTOMMOCTb, HO BO BCE€X OCTAJIbHBIX OTHOIIIE-
HUSIX OH YCTYyTIaeT BblllleliepeuncyieHHbIM MaTepy-
ajam.

HesaBucumo oT Tima mau Buaa, BCe OOJUIIO-
BOUHbIe KUPIIMUM MMEIOT pa3jiMyHblie OTTEHKH,
KOTOpbIe 06JIaTOPasKUBAIOT 3TaHMe U 3CTETUYECKU
BHOCSIT CBOJ BKJIa[I B XapakTep 3Aanus. [Ijist momy-
YEHMSI Pa3IMYHBIX OTTEHKOB OOJIMIIOBOYHOTO
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KM pIyya CyIeCcTByeT IaUTPa BCeX OTTEHKOB ITy-
TeM 00aBIeHNSI CTIeIIMaTbHBIX I[BETHBIX TUTMEH-
TOB. [lanuTpa OTTEHKOB MTO3BOJISIET IIPOEKTUPOB-
IMYKaM ¥ 3aKa3uyKaM BbIOPaTh OOJIMIIOBOYHBIN
KUPINY, COOTBETCTBYIOLIMII MX apXUTEKTYPHO
KoHLenuyy. [Iy1st HOCTVDKeHMs IMPOKOTOo CIIeKTpa
OTTEHKOB IIBETOBBIE€ Bapualyyi MOTYT OBbITH BbI-
3BaHbl OTKJIOHEHMSIMM OT CTaHJapTa, HalpyuMmep,
YCJIOBUSIMM OOKUTA WJIM TIPUMECSIMU B ChIpbe. B
pesysbTare IJ151 peanu3anyy MOTy4YeHHOrO LiBeTa
TpebyeTcss TOYHAS TeXHUYecKas AeTajan3arust
BCEro NpOM3BOJACTBEHHOrO VKA.
BrireckazanHoe He O3HavaeT, YTO Ha 5TOM 3a-
KaHY/BAeTCs BeCh [IepeyeHb LIEHHbIX HAYKOEMKUX
COBpEMEHHBIX MarepuajoB B  apXUTEKTYPE,
HAIMpOTUB, CYIIECTBYIOUIMI paCIIMPEHHBIA CIN-
COK ompepesnseT JadbHEeNIIYI0 aKTyaIbHOCTD JaH-
HOI TeMbl B Cjiefywomieii cratbe. VccienoBanus
COBpEMEHHBIX MaTepuajoB B CTPOUTEIBHOM

CeKTope HeoOXOoAMMBbI KaK MpU UX pa3paboTke, Co-
30aHMM, TaK ¥ MIPK UX BBIOOpE ¥ MPUMEHEHUN B
CTPOUTEIBHOM CeKTOpe. DTO YCTaHaB/IMBAeT HO-
Bble OPMEHTUPBI ISl MCCIAeIOBaHMI, KOTOPbIE
TTO3BOJISIT TTOBBICUTDH KQUeCTBO B COOTBETCTBUM CO
CTAHIAPTaMM CTPOMTEILHOTO CEeKTOpa U exKe-
TOIHO OIpEeeNSIOT BeXY TeXHOJIOTMUECKOTO pas-
BUTHSL.
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Abstract. The study of modern materials in the field of architecture plays an important role. Activities of this
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KOPOTHNY Axpperti Bragumuposuya
IOKTOP apXUTEKTYPbI, TOKTOP UCKYCCTBOBEIEHMS, TOIEHT,
NHCTUTYT CTpOUTENBCTBA U apXUTEKTYPBI,
Vpanbckuit dhemepanbHbIli yHUBEpCUTET M. TtepBoro [Ipesuaenta Poccun B.H. EnbiyHa,
Poccus, r. EkaTepuH6ypr

ITACBIHKOB Unbs CepreeBuu
CTYHeHT Kadeapsl apXUTEKTYPbl, UHCTUTYT CTPOUTENBCTBA U apPXUTEKTYPHI,
Vpanbckuit dhemepanbHbIi yHUBEpCUTET M. TiepBoro [Ipesugenta Poccun B.H. EnbiiyiHa,
Poccus, r. EkaTepun6ypr

AHAJIN3 YCTOMUYNBOCTU APXUTEKTYPHbBIX KOHIEITLIWHI
IOBEJIMPHOTI'O HEHTPA «CAII®UP» ITO KPUTEPUSM H. CAJIMHT'APOCA

AnHomauus. B cmamee npedcmasied aHaau3 ycmoiiuugocmu mpex apxumekmypHsix KOHUenyuii 108eaupHo2o
uenmpa «Cangup», coenacHo namuaduamu GyHOAMeHMabHbIM 3aKOHAM YCMOUUUBOLl APXUMEKIYPbl, UNOHEH-
Hoim H. Canuneapocom. IIpoananusuposano Haauuue yposHeli macuimaodd, CUMbHbIX UeHMPOs, WUPOKUX 2pAHUL,
nepemeHH020 NOBMOPEHUS, NO3UMUBHO20 NPOCMPAHCINSA, Xopouleli opMbl, TOKANBHBIX CUMMeMPULi, KOHMpa-
CMoe, zpadueHmos, HemouHoCmell, NOOPANAHUS, NYCMOMbL, NPOCMOMbI U BHYMPEHHE20 CNOKOLICMEUs, U Hepas-

denvHOCMUL.

Knroueewle cnoea: ycmoﬁuueocmb, Macwma6, macumaobHas cummempust, NEPEHOCHAS cCUumMMempust, CUjibHbole

UeHmpeol, KOHmMpacm, pummeol.

BBepeHue

3aJ10T YCIeNIHOM apXUTeKTyPHOTO KOHIeNINK
— 3TO ee yCTONUMBOCTh. [loaTomy, 4711 ee co3ga-
HUSI HEOOXOAMMO TTPOBECTU METaTbHBIN aHAIU3
aApXUTEKTYPHOI IIpOrpaMMbl ITpeAIeCcTBYIOMIMX
MIPOEKTOB, Pa3obpaTh UX CUJIbHBIE U CIabble CTO-
POHBI.

Ilig ero mpoBeJeHUsT Mbl BOCIIONb3YeMCSI MSIT-
HaZaThio QyHIaMeHTaIbHBIMM 3aKOHAMM YCTOM -
YMBOTO MIPOeKTUPOBAaHMS, BbIBEJIeHHbIMU
K. AnekcanzepoM B Xolle HayYHBIX HAOJIIOmEHMIA
3a «KMUBOM» CTPYKTYPOI 30aHuii, TOPOLOB U Ma-
MSITHUKOB MaTepUaIbHOM KYJIbTYPbI, U U3JI0XKEeH-
HBIMM B KHUT'€ aMePUKAHCKOT0 apXUTEeKTOopa 1 UcC-
cnenosaresns H. Canunrapoca [1], ciegosaHue Ko-
TOPBIM 00eCIeunBaeT yCTONUYMBOCTD 3aHNI U TO-
POZIOB U MOBBIILIAIOT KAUeCTBO KU3HU JTIIOMEA.

[lepeyeHb 3aKOHOB BKJTIOYAET B Ce0SI: YPOBHU
MacmTaba; CUJIbHbIE IEHTPBI; IMUPOKME TPAHUIIBI;
repeMeHHOe IIOBTOPEeHME; IIO3UTUBHOE MPO-
CTPaHCTBO; xopolas Gopma; IOKaJIbHble CUMMeT-
puu; TIy6OKMEe BHYTPEHHME CBSI3U M HEOTHO3HAY-
HOCTb; KOHTPACT; IPaiMeHTbl; HETOUHOCTD; MO/ -
paxaHMe; IyCTOTa; IPOCTOTa ¥ BHYTPEHHEE CII0-
KOJVCTBME; HEPA3aeIbHOCTD.

OO0 e cBeIeHMSs

Kapkac HeZOCTpPOEHHOTO 0BEJIMPHOTO LEeHTpa
«Carndup» pacronoxeH B LIeHTPaabHOI 4acTy TO-
ponma ExaTepuHOypr, Ha mnepekpecTke TeaTpasib-
HOro ¥ BaHKOBCKOI'O IepeynkoB, HanpoTus TII
«ITaccask». Vke 6osee 20-Tu JIeT Ha 9TOM MeECTe
pacronaraeTcsi «HeJOCTpovi». i 1eHTpaJTbHOI
YacTy ropoja 3TO SIBJASETCS KPUTUYHBIM, TaK Kak
LIEHTpP TOPOJa — 3TO €ro JULO.
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Puc. 1. dororpadus kapkaca HeIOCTPOEHHOTO 00beKTa. ABTOp hoTorpadumu: I'. [IoCTHUKOB;
Uctounuk: https://66.ru/realty/news/237917/

Wcropus ero co3panms Havanacs B 2000 roxy.
Ha paccmorpenne 6110 IpeIoskeHO TPy KOH-
Lenuum:

1. Konuenmus A.B. Kopornua

B 2000r. apxurtekrop B. Kopotuu npencrasmi
3aKa34yMKy [epBy KoHUenuuio (puc. 2). OHa mno-
HpaBUIach 3aKa3umKy, U TOT, He JOKUIASCh IKC-
MepTu3bl, HaYaJ CTPOUTENbCTBO. HO B ApxuTek-
TYPHO-TPaAOCTPOUTENBHOM coBseTe

ExatepuHOypra MpOEKT He YTBEPAWIM IO IPU-
yyHe GOJIBIIIOTO KOJMYECTBA ITaKei, a CTPONKY
OCTaHOBMJIM U 3aMOPO3WIIN.

Tem Bpemenem B Hpio-Iopke B 2001r. 6511
npejcTaBiieH mpoekT H. docTepa — 3maHne KoM-
naHum «XepcT» (pUC. 3), KOTOPBIA Kak JBe KaIliu
TOXOXK Ha KoHIenuuio B. Kopotuua. ITpoekT 6b11
ocyiiectsieH B 2007T. M HeMeJjieHHO IOTYyYNII
MIPEMMUIO KaK JIyUInii He6ocKpeb ro/ia B Mupe.

Puc. 2. ApxuTeKkTypHasi KOHIeNIMsI I0BeJIMpHOTo HeHTpa «Candup». Apxutekrop B. Koporuu. 2000r.
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Puc. 3. 3ganre koMmaHumn «Xepcf». Apxu

texrop H. ®ocTep. Hpio-Mopk. 2007r.

AsTop doTorpadum: Alsandro. Victounuk: https://ru.wikipedia.org/wiki/Xepcr-Taysp_(Hbio-Fopk)
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Puc. 4. Ananus konueniuu B. Kopotuua

B [MaHHOM TMpOeKTe MPUCYTCTBYIOT pa3Hbie
ypoBHM MaciiTaba, 6;aromapss poOMOOBUIHBIM U
TPeyrojbHbIM 37eMeHTaM (acaza OmMHAKOBOTO
pasmepa ¥ (opMbl, 00pasylIIMM (paKTaIbI,
YCTPOEHHbBIE 110 MPUHIUIY «PeKypCun». BhIIOI-
HSIETCS «3aKOH TPeX», KOTOPbIi [JIACHT, UTO eC/IN Y
HAC eCTh KaKoii-11M60 JIeMEHT, TO TOJIKHBI CyIIe-
CTBOBAaTb 3JIEMEHTHI, KOTOpbIe B TPU pa3a Gosibiie
" B TPU Pa3a MeHblile JAHHOTO 3JIEMEeHTa.

B KauecTBe [EHTPOB BHICTYIAIOT 3a0CTPEHHbBIE
KOHIIbI B BepxHeit yacTu ¢dacama ¥ MUpaMuzbl y
€ro OCHOBaHMSI, KOTOPbie 06Pa3yI0T TOUKYU (HOKY-
CUPOBKM BHUMAaHMUSI.

BhIITyKible 971€MEeHThI M YIIyOJaeHusl yepemy-
IOTCS MeXOy coboif, a 3aTeM MOBTOPSIIOTCS, TeM
caMbIM 06pasysi TepeHOCHYI0 CUMMETPUIO, PUTM.

Hanuume BBITTYKIbIX TOBepXHOCTEN Ha (acame
3[IaHUS UTPAIOT KJIFOUYEBYIO POJIb B pacIiO3HaBaHUU
06beKTa, IeIal0T IPOCTPAHCTBO «IIO3UTYBHBIMY.

Qdacan 3maHMSI HACUMTBHIBAeT LieJblii  Psf
MepapxuuecKk BJIOKEHHBIX JIOKQJIbHBIX CUMMET-
puii, 06pa3soBaHHBIX 3a CUET PEeKYPCUBHOCTU U
oceBOit cumMeTpun. IIpUCYTCTBYeT KaK MacIITao-
Has CUMMeTpMSI, Tak U TIepeHOoCHasl.

bnaromapst mpocTeiM dopMaM U CUMMETPUM,
06BEKT CTAHOBUTCS «JIETKO BOCIIPMHMMAaEMBbIM»,
CHIKAeTCsS ypoOBeHb MHGOPMAIMOHHON Iepe-
Irpysku. @opmMy MOXKHO Ha3BaTh «XOPOIIE».
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['1y6oKMe BHYTpPEHHME CBSI3M UM HEOTHO3HAU-
HOCTb OTCYTCTBYIOT.

BeImtykiible TTOBEPXHOCTM KOHTPACTUPYIOT C
IJIOCKO¥ TIOBEPXHOCTHIO (hacaza, TeM caMbIM 00-
pasyst OTAe/IbHbIE CY0/IEMEHTHI.

dopMma 3[1aHMs MOJHOCTHI0 COCTOUT U3 JIUC-
KPeTHBIX Cyb3/ieMeHTOB. [pagyeHThl OTCYT-
CTBYIOT.

leomeTpusa 3maHus CcTporasi, HETOUHOCTU OT-
CYTCTBYIOT, UYTO HETaTMBHO BJ/IMSET Ha BOCIIpUATHE
U MOXXET BBI3bIBATh MH(POPMAILIMOHHBII KOJLJIATIC.

CaMblil KPYIIHBIN 2/IeMeHT QpaKTaja Cyuie-
CTBYET B BU/JIE ITYCTOTHI (POMO), BCE TPOCTPAHCTBO
KOTOPOTO 3aMOHUTh HEBO3MOKHO.

ADXUTEKTYpHOEe pelleHye He XaOTUYHO, BCe
9JIEMEHTBl ~ COIVIaCOBaHbl ~ MEXZYy  COGOI.

VHopoHbIe win BHOCSIIME Pa3iiaj, 3JIeMeHThI OT-
CYTCTBYIOT.

PoMOOBU/IHbBIE 3JIEMEHTHI 3[IaHNS CO3/IAI0T CO-
[JIACOBAHHYIO CUCTEMY, B KOTOPOIt Hellb3s U3bSITh
HUM OOHOTO 3JieMeHTa, He HapyllMB ee LelOCT-
HOCTb.

2. KoHnenuusi «ApXMTEKTypHOJ Macrep-
ckoyi BBH»

B 2004 r. npoeKT 10BENINPHOTO LIEHTPa OTHAIN
Ha nepepa6oTky OO0 "ApxuTeKTypHasi MacTep-
ckass BBH", apxuTeKkTOpbl KOTOPOI caenaiu mpo-
eKT M3 IPSMOYTOJbHBIX MOZYJEN, MOXOXUIA Ha
IUVINTKY LI0Konaza. Ho 9TOT mpoekT He MOHpa-
BUJICS] 3aKa34MKY.

Puc. 5. HepBH apXUTEeKTypHAsI KOHIIEMIIMS I0BeMpHOro eHTpa «Candup».
«ApxurekTypHast mactepckas BBH». 2004 r. ictounuk: https://66.ru/realty/news/237917/

Uepenyromeecs
TIOBTOPEHHE

MacimradHasg
CHMMETPHUS

Puc. 6. AHanM3 KOHLEMIUY «APXUTEKTYpHOI MacTepckoit BBH»
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Macitab 3a/1aeTcsl COBOKYITHOCTBIO TTOBTOPSI-
IOMIMXCST KOMIIOHEHTOB OJIMHAKOBOTO pa3Mepa U
oxoxkeit GopMbl. B JaHHOM CiTyJae — «IJIMTKaMM»
Ha (acame 3gaHMs.

B kavecTBe IJIaBHOTO I[EHTPA B JAHHOM pellle-
HMM BBICTYTIAe€T apKa, KOTOpas 3epKaTbHO CUM-
MeTpPUYHA, OTHOCUTEIBHO LIEHTPATHHON OCH 3[1a-
HMSI, U SIB/ISIETCSI CAMbIM KPYIIHBIM 3JIEMEHTOM,
OpocaromyMcs B I71a3a.

Cy6anemeHThl acaga, Ha KOTOpPbIE IEJISITCS
«IUIUTKM», 3a[aI0T PUTM, YepeayIOTCsI MEXIY CO-
06071, 06pa3yst uepeayiomieecs IOBTOPEHNME U ITepe-
HOCHYIO CMMMETPUIO.

Ecnu He cumrath apky, To dacanm 3maHus He
uMeeT 0c060 BBIMTYKIBIX 3/1eMeHTOB. OOBEKT Ka-
SKeTCSI TSDKeIO-pacrio3HaBaeMbIM, UTO 0OOpasyeT
«HETaTMBHOE» MPOCTPAHCTBO.

[aHHast KOHIIEIIIMSI OCHOBAHA HA TIEPEHOCHOIA
U OCEBOV CMMMETPHH, 32 CUET KOTOpOil 06pasy-
€TCST MHOKECTBO JIOKA/IbHBIX IIOACMMMETPMUIA.

Bnaromapst mpocThiM ¢dopMaM U CUMMETPUM,
06BEKT CTAHOBUTCS «JIETKO BOCIIPMHMMAEMbIM»,
CHWKAaeTCs YpOBeHb WHGOPMAIIMOHHOI Iepe-
rpy3ku. ®opmMy MOKHO Ha3BaTh «XOPOLIE».

[ny6oKkue BHYTpPEeHHME CBSI3Y M HEOJHO3HAu-
HOCTb OTCYTCTBYIOT.

3maHue JUIIEHO KOHTPACTa, KaKeTCS MOHO-
TOHHBIM.

®dacag NOMHOCTBIO COCTOUT U3 OVCKPETHBIX
371eMeHTOB. ['pafgyieHThI OTCYTCTBYIOT.

[IpucyTcTBYeT HapylleHKe KaK TOPU30HTallb-
HOJi (BepxHsiS YaCTb 3[JaHUsI 3HAUUTENbHO OTIN-
4aeTcss OT OCHOBHOM), TaK M BepPTUKAJIBbHON (B
HIDKHEN 4acTy 3[aHUsI HEKOTOpbIe «IUIUTKU» 3a-
MeIeHbl TUIOCKUM (acafioM) CUMMETPUM, UTO
pa3baBiigeT CTPOTYI) TeOMETPUIO, TPENSITCTBYeT
MHGOPMAaIMOHHOMY KOJUIATICY.

[IpucyTCTBYET Kak MacIITabHOI cuMMeTpuei
(mpstMOyTOIbHBIE (DOPMBI OCTEK/IEHUS ITPOTIOPIIN-
OHAJIbHBI), TaK U IEPEHOCHO.

ApXUTEKTYpHOe pellleH/e He XaOTUUHO, ITpaK-
TUYECKM BCe 3JIEMEHTHI COIJIaCOBAHBI MEXIY CO-
60ii. Ho apka SIB/ISIeTCSI MHOPOIHBIM 3JIEMEHTOM,
BHOCSIILVM pasnaj,

dacaz OTYETINBO JEeNINTCS HA HECKOJIBKO rOpy-
30HTAJbHBIX COCTABHBIX YacTell, KOTOpble MOTYT
CyILeCTBOBATh OTAEIBHO IPYT OT Apyra, CIefoBa-
TeJIbHO, €0 Heslb3s1 Ha3BaTh HEPa3JebHbIM.

3. Bropas KoHuenuus <«ApXUTEKTYPHOI
macrepckoyi BBH»

B 2021 r. OOO "ApxureKTypHas MacTepcKasi
BBH" mpexacTaBuia KOHIEINIO B popMe GarrHy ¢
BpALIAIIIMMCS «OpywuiManToM» (puc. 4). JJaHHast
KOHIIEMIMsI cobpasa HeMasioe KOJUYECTBO KpW-
TUKM ¥ TaKKe ObLIa OTKJIIOHEHA.

e L M J
Puc. 7. Bropast apxuTeKTypHast KOHIEIINS I0BeTMPHOTOo meHTpa «Cardup».
«ApxurtexktypHas mactepckast bBH». 2021 r.
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IlenTp

Yepenyromeecs
IIOBTOPEHHE

Tpamuent

MacmrabHaa
CHMMETPHS

Puc. 8. AHanu3s BTOpOI KOHLENIUN «APXUTEKTYPHOV MacTepckoit BBH»

Macmtab B TaHHO!M KOHIEMINY 33/1aeTCs CO-
BOKYITHOCTBIO ITOBTOPSIIOIIMXCSI KOMITIOHEHTOB
OJIMHAKOBOTO pasMepa U cxoxeii hopmbl. B maH-
HOM CJyyae — POMOOBUAHBIMM 3jieMeHTaMu ¢a-
caja 30aHus.

Ponb teHTpa BhINOIHSET «BpuinanT» B Bepx-
Heli yacTy 30aHus. OH pagualbHO-CUMMeETPUYEH
U BBIZIEJISIETCS 3@ CUET HECTAHAAPTHOM (GOpMBI U
3HaQUUTEIBbHOr'0 pasMepa.

B BepxHeit yactu 3panus («bpwuimaHT») npu-
CYTCTBYeT IIepeMeHHOE yepeloBaHMe TPeyrosb-
HbIX (pOpM, KOTOpBIE 3a7aI0T PUTM U ITIePEHOCHYIO
CUMMETPUIO.

Bnaromaps «6pwuiaHTy», dacan 3maHus He
JIMIIEH BBIMTYKIIBIX 97IeMeHTOB. YTo 06pasyeT «I1o-
3UTUBHOE» TPOCTPAHCTBO.

B maHHOM pelieHUM NPUCYTCTBYET TPU BULA
CMMMETpUM: 3epKalbHas (3LaHMe B 1IeJI0M, eC/in
CMOTPETD C JIULLEBO CTOPOHBI), BUHTOBAS (OCTEK-
JIeHVe 3[aHKs) U NepeHocHas (B BepXHeN 4acTu
30aHMS).

CuMMeTpus CHIXKaeT ypoBeHb MH(pOpMaIMoH-
HOIl Tleperpysku, HO HEOJHO3HauyHasl CJIOXKHas
dbopma 3maHus (TUIaBHOE YIIMPeHMe K BePXY, CIU-
PaJIbHOCTD) YCJIOXKHSIET BOCIPUSITUE, BbI3BIBAET
TPEBOrY.

[1y6oKMe BHYTPEHHME CBSI3UM M HEOJHO3HAU-
HOCTb OTCYTCTBYIOT.

«BbpwinuaHT», pacrnooKeHHbIi Ha BEPXYIIKe
3IaHMs AOOAB/ISIET KOHTPACT, HO B TO K€ BpeMs,
OCHOBHas 4acTh dacasa KaskeTcs JOBOJIbHO I1JIOC-
KOV, MOHOTOHHOIA.

VimnpeHue K BepxXy 3[aHusI oOpa3yeT HeKuii
IpagyViexT.

C samHeit cTopoHbl dacan 3maHMUs HEMHOTO
BblIllle TIepeHeit, B HYKHel yacTy dacajia mpucyT-
CTBYIOT MHOPOJHbBIE 3JIEMEHTHI, UTO 00pasyeT He-
TOYHOCTb. DTO HEMHOTO pa30aBJiseT e€ro CTpaH-
HYIO TEOMEeTPUIO.

PoM6oBMIHbBIE 3/1EMEHTHI 06pa3yIoT MacIITa6-
HYIO CUMMETPUIO.

CambIit KpYITIHBIN 3/IeMeHT (pakTaga cyiie-
CTBYET B BUJIE ITyCTOTHI (POMO), BCe ITPOCTPAHCTBO
KOTOPOTO 3aM0JHUTh HEBO3MOSKHO.

ApPXUTEKTYpHOE pellleHue He XaOTUYHO, MpaK-
TUYECKM BCe 3JIEMEHTBI COTJIaCOBaHbI MEXIY CO-
60ii. Ho mpucCyTCTBYIOT MHOPOIHbBIE 3JIEMEHTHI,
BHOCSIIME pa3iaf (BCTaBKM B HMIKHE 4yacTu 30a-
HUS).

PoMO6oBMIHbBIE 37IEMEHTBI 3TaHMS CO3JAI0T CO-
[JIACOBAaHHYIO I€JIOCTHYIO CUCTEMY, B KOTODOi1
HeJIb3s1 U3bSITh HU OJHOTO 3JIeEMeHTa.

BoiBOpg,

Takum o6pa3om, Ha (poHe KOHLEMIMiI «ApXu-
TeKTypHOI MacTtepckor BBH», koHuenmus B. Ko-
pOTHUa KaskeTcst 6ojiee yCTOMUMBOI M 3CTETHUE-
CKU-TIPUBJIEKATEIbHOM, TaK Kak (opmbl dacaga
6oJiee ITPOCTBIE M COIJIACOBAHHbIE, MEIOT OOJIb-
1lee KOJIMYeCTBO B3aMMOCBSI3aHHBIX 3/IEMEHTOB,
JIOIOJIHAIMUX APYT Apyra. JJaHHas KOHIEMIMs
YIOBJIETBOPSIET OOJBIIEMY KOJMYECTBY KpUTE-
pUeB YCTOMUMBOTO MPOEKTUPOBAHMUS. [1aBHO ee
0COOGEHHOCTBIO SIBJISIETCSI PEKYPCMBHOCTh. Hemo-
CTaTKaMM SIBJISIIOTCSI OTCYTCTBME TPAAVEHTOB U
HETOYHOCTEIA.

OCHOBHBIMM HeOOCTAaTKaMM KOHIEIIUA «Ap-
XUTEKTYPHOM MacTepckoii BBH» siByistroTCs ciiabbie
KOHTpACThl M Ha/Muye MHOPOAHBIX 3JIeMEeHTOB,
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BHOCSIIIMX pasiiafl, YTO CYLIECTBEHHO CHMKaeT
YPOBEHb UX YCTONYMBOCTM.
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ANALYSIS OF THE STABILITY
OF ARCHITECTURAL CONCEPTS OF THE SAPPHIRE JEWELRY CENTER
ACCORDING TO THE CRITERIA OF N. SALINGAROS

Abstract. The article presents an analysis of the stability of three architectural concepts of the Sapphire jewelry
center, according to the fifteen fundamental laws of sustainable architecture outlined by N. Salingaros. The pres-
ence of scale levels, strong centers, wide boundaries, variable repetition, positive space, good shape, local symme-
tries, contrasts, gradients, inaccuracies, imitation, emptiness, simplicity and inner peace, and inseparability are

analyzed.

Keywords: sustainability, scale, scale symmetry, portable symmetry, strong centers, contrast, rhythms.
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SIKVIIIMHA Anna buinanoBHa
IOIeHT Kadeapbl apXUTEKTypa, KAHAUIAT apXUTEKTYPbI,
l'ocypapcTBeHHBIN YHMBEPCUTET T10 3€MJIEYCTPOICTBY, Poccus, r. MockBa

JIA3APDB JIMCULIKUI. TIPEOBPA30BAHUA B IIOCTPOEHUAX

AHHOmMayus. B cmamve paccmampusarwmcs 0CHO8Hble HANPABAEHUS MBOPUeCmad XyOONCHUKO8 — apXumeK-
mopos «Kpyza Manesuua». OCHOB0NONONCHUKU KYOU3MA, Nypusma, ¢osusma, cynpemamusma, npedcmasJjieHs! 8
OCHOBHBIX MBOPUECKUX ACNEKMAX Uepe3 apXUIMeKmypy, HUB0NUCh, apXumeKmoHU4ecKy CKyabnmypy.

Kntouessle cnoea: «kpyz Manesuua», JI. Jlucuykuii, K. Manesuu, M. Knion, JI. Xudexens, Kyousm, cynpema-

musm, nypusm, ¢osusm.

«Mbl yxo0um om 3noxu Xyo0orcHUKa

TTuwywyezo kapmumy, 8 Opyzyio CmopoHy — UHMCEHePa C €20 NPOEKMOM, U Mbl
Boixo0um, umobsl c030aéams... 371eMeHMbl NePB02o, 8MOPO20 U MPEMbe20 USMEPEHULD». ..

JI. JIncunkuii. CoBMelieHME 3JIEMEHTOB
IepBOro, BTOPOT0 U TPEThero u3MepeHuit Kak
MeTOJ, CO3JaHUsI apXUTEKTYPHOTO MPOeKTa

OcHOBHBbIE BeKTOPBI TBOpUecTBa JI. JInucuiikoro,
CBsI3aHHbIE C MpPeoO6pa3’OBaHUSIMM JIMHEMHBIX U
TJIOCKOCTHBIX 3JIEMEHTOB, 3aJaHbl HallpaB/IeHM-
sIMU KUBOMMcH Havana 20-To Beka. JTO U pasfe-
JieHyue 06'beKTa, U MpeacTaBJIeHe ero B YacTsx U
IeTajsx, U CBelleHMe BCeX 3JIeMEHTOB K IVIOCKUM
dburypam, omHOBpeMeHHOe IIpe/CTaB/ieHNe U B
IJIOCKMX (DUTYpax pasIMUHBIX CPe30B OOBEKTOB.
BBefeHre pa3IMUHBIX IMapaMeTpoOB MABUKeHUS,
BpeMeHU. Bce 3Tu MpuéEMBI pa3BUTHI B CylipeMa-
TU3Me, Kyousme, KyoodyTrypusme, mypusme, 1 He-
CMOTps Ha To, uTO JI. JIMCUIIKMIA, YeJIOBEK «KpyTa
MasneBuua» OH elll€é ¥ CAMOCTOSITe/IbHbINI M caMo-
ObITHBI XymoxkHuK. CamowucronkoBauus JI. JIu-
CUIIKOTO BO MHOTOM BbIpacTaiM U3 MMUPOBO33pe-
HUS CyTIpeMaTu3Ma, ¥ Kak Obl 1ajleKo OH OT Hero
He OTXOOWI U B KaKkye 6bl «OTPUIIaHMST» U TUCKYC-
cvm JI. JIMcuiikuit He BCTYIIAJI C €T0 OCHOBOTIOJIOK-
HMKOM TBOpYecKast MbIC/Ib JIMCUIIKOTO COXpaHsia
OpraHMYecKyio C HUM CBs3b. Takoe coueTaHue 3a-
BUCUMOCTH M B TO K€ BpeMs CAaMOCTOSITe/IbHOCTh
1 CaMOGBITHOCTb, B IIOJIHOI Mepe, IIPOSIB/ISeTCs B
XapakTepe ero paboThl C IMHEHBIMA U TUIOCKOCT-
HBIMMU 3JieMeHTaMu. B mepBylo ouepenb CKa3biBa-
eTcsl TO, UTO, B OT/IMUMe OT MajieBu4a, OH SIBJISLIICS
apXUTEKTOPOM I10 o6pasoBanuio. U eciiu K. Maite-
BUYU UCXOIMJ TIPM TIOCTPOEHUM apXUTEKTOHMYEe-
CKMX 00BEMOB M3 INIOCKOCTH, TO JI. JIMCUIIKMIT — 13
TPEXMEPHOI peasibHOCTU. MOXHO IPOCIeIUTh,
KaKye 37IeMeHTbI ¥ KaKM 06pa3oM, IepexoIsT U3
CUCTEMBI CyIllpeMaT3Ma, a Kakue SBISIOTCS

JL.M. JTucuukuii

UHIVUBUIYAIbHBIMU. W 3TO [AET BO3MOXXHOCTH
BBICTPOUTDL JIOTUUECKYID CUCTEMY, KOTOPYIO
MOXXHO TPAaKTOBaTh KaK «aOCOJIIOTHOE ypaBHMBA-
HMe MPOEKLMIA B HECKOMbKUX U3MepeHUSIX», «I1Ia-
HUMETPUSI U CTepeoMeTpusi», «IpegHaMepeHHOoe
HECOOTBETCTBUEY.

Ecnu K. ManeBud npyu MOCTPOEHUN apXUTEKTO-
HUYEeCKUX O0OBEMOB MCXOOMUI U3 IUIOCKOCTH, TO
JIMCULIKMIT U3 TPEXMEPHONM «peambHOCTU». KOH-
KpeTusmupys 3TU MpPUEMbI, MOXKHO OTMeTUTb. UTO
JIMCUIKMIT TPUMEHSUT TIPU KOHCTPYMPOBAHUM ap-
XUTEKTYPHBIX JIEMEHTOB 00bEM, YACTO OTHOBPE-
MEHHO BBICTYIAIOUMII B POJIM aKCOHOMETPUU U
choTtorpadupoBaHHOTO MakeTa, IIOCTPOEHHOTO CO
CTPOTMM COOGJIIOIeHMEM, TOCTATOYHO CJIOKHOTO
YepTEKHOTO MPaBaOIIOn00MSsL.

Kpome Toro, K TaKMM MOCTPOEHUSIM BIUIOTHYIO
MIPUMBIKAIOT 3JIEMEHTBI HATYpaIMCTUIEeCKOTO ¢o-
ToMOHTaka. C BKIIOUeHUEM GUTyp U 0OBEMOB,
CHSITBIX C pa3HbIX PaKypCoOB, IMIMPOKO MpUMeHse-
mble JI. JIMcuLKmm.

d/1eMeHTBI YePTEKHOTO IIPaBAOI0A00Vs

[TpoyHsI JIMCUIIKOTO M3BECTHBI, IPEXAE BCETO,
KaK MaeasbHble M300pasuUTeNbHbIE KOHCTPYKTHI
HOBOJ apXUTEKTYpbl M HOBOro Mupa. Ob6pamiaoT
Ha cebst BHMMAaHMe KaK Obl ITOBTOPSIIONIECST HeCo-
OTBETCTBUSI, PA3HOUTEHUSI U HECTHIKOBKU. OHU
HaCTOJIbKO aKTUBHBI ¥ 60TAThl MMITPOBM3ALSIMU,
YTO TPYAHO OTJEeNaThCsl OT BIlevaTeHUs, YTO B
HUX-TO U 3aK/IIOYEH KIII0Y K CUCTeMe MOHUMAaHUS
BCero TBOpuYecTBa JIMCUIKoro.

[Tnockocts Tena y JINCUIIKOTO MOSKET MPOCTO
IIJIOCKOCThIO, & MOXKET OBITh JIVMHMEN Ha KapTUH-
HOJ IVIOCKOCTH, ITIOBEPXHOCTHIO TEJIa, er0 00bEMa,
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TpaeKTopuel ABVDKEHMS >KMBOIMCHBIX 3SJI€MeH-
TOB. [Togo6HOE COBMeIeHe BCeX 3TUX MPUHIIN-
OB B KOMIIO3ULIMM COJIEPKUT B cebe MpouTeHne
UX, KaK MMHVMYM, TPEMSI CITOCOOaMM:

1. TlepBslii: Ha KAPTMHE M300pasKeHBI TUIOC-
Kue Gurypel, o6beMHble QUTYPBI U MPOCTPaH-
CTBEHHbIE CBSI3U. B 3TOM ciydae, Hanpumep, nu-
paMMIaTBbHO COKpalnamasics ¢Gpurypa — 3To pe-
aJibHAs reoMeTpuUuecKas purypa ¢ pa3Hoit, 3aaH-
HOI reomeTpueit. CoBMeleHre 00beKTOB Pa3HOTO
yycia M3MepeHuit: IMHuK 1o Gpopme 06eMOB.

2. Bropoii: B ogHOM 1306pa3uTeIbHOM IPO-
CTPAHCTBe (110J1€) MPUCYTCTBYIOT pa3Hble n300pa-
>KeHVS OJHOJ PeajbHOCTU CJIOKHOTO ITOCTPOEHUS
o6beMa yepe3 IUIOCKOCTY 00beMa ero CeueHus,
pa3Hble MpoeKIuu ero oo6bema. OmmcaHme CIoXK-
HOTO TIpeIMeTa KaK eIMHOro o6pasa, BKIHOUAI0-
IIero B ce0st pa3Hble MPOEKINM CPe3bl, TOUYKHU 3pe-
HMS C pPa3HBIX CTOPOH U3HYTPU U CHAPYXXU.

3. Tperuit OnHOBpeMeHHOe IpefCTaB/leHye
Pa3HBIX CUCTEM M300PAKEHMS: TIOCKOIA, TTPSIMOIA
MePCHeKTUBbI, aKCOHOMETPUM, apXUTEeKTyPHBIX
yepTexxeil U ceyeHuii. B 3ToM cilydae ogyH U TOT
XKe IMpegMeT MM 4acThb IpeMeTa, OKa3bIBalOTCs
TO COKpallaoLIelicsl IepCreKTUBOM, TO Tpaneny-
€BUJHBIM IIOCTPOEHMEM, TO IUIOCKOCTBIO, TO IIO-
BEPXHOCTBIO. A MHOrAA OJHOBPEMEHHO U OJHUM,
" IPYTUM, U TpeTbuM. IIpu paccMOTpeHUM 1306-
paXeHMs BO3HMKAeT CUTyalys, KOTLa pa3Hble ya-
CTM TIPOYHA IIOCTPOEHBI IO PasHbIM 3aKOHaM U
NpUHLIMIAM. B 3TuMX ciaydyasx, B y3lax MeXnay
HMMM — B MeCTax IepeceyeHys — OAVH U TOT XKe
YTOJI U Y3JIbI TOCTPOEHMSI, COBMENIAIOT B cebe pas-
Hble KOHCTPYKTBI ¥ NIOCTPOeHUs. IMEeHHO B 3TUX
B3aMMOIIepeX0/Iax U 3aJI05KeH pa3pabaThiBaeMblii
b JIMcULIKMit 0COOBIN XapaKTep MPOCTPAHCTBEH-
HbIX TMpeo6pa3oBaHMiI U TepeBOAa CEKYIIUX WU
MPOEKUVOHHBIX IIJIOCKOCTe — B IpelHaMepeH-
Hble HeCOOTBEeTCTBUSL. YacTo B rpadmueckux n306-
P2KeHMSIX IIJIaHOB, IIPOYHOB, WJIIOCTPALVIA, TIpsi-
MOJi YTOJI MOXET OBbITh YIJIOM 06BEMHOTO Teja U
MOJKET, B TO K€ BpeMsI 03HaUaTh yroJI ITIOCKOI (Hu-
rypbl. Takoii MPsIMOIt YTOJT MOKHO HAO/IIOATh: B
wutiocTpauyu K kuure V. 9penbypra «Illects mmo-
BecTeil 0 JErkMx KOHIaX» TaTiuH 3a paboToii,
«ITPOYH JJIs1 )KypHasna merz» [1, c.24]. B stux npu-
Mepax yroj siBisieTcs], GaKTUIeCKu OBYMS JIMHU-
SIMM TIOJT TIPSIMBIM YTJIOM, KOTOpble 0603HAYAIOT
KaK YTOJI TJIOCKOTO U300pakeHMsI, TaK ¥ CAMOCTO-
SITEJIbHBI KOMIIO3MLMOHHBIV 31eMeHT. U rpa-
(buka mpsIMOro yriaa MPUHAMIEKUT U 06bEMHO
¢durype u mockoit popme. Tem cambiM, 00bEM U

TJIOCKOCTh YPAaBHUBAIOTCS MEXAY CO60ii 1 coBMe-
marTcest. durypa uiam npeimer y Hero, Kak MUHM-
MYyM, IOJTy4aeT ABOIHOEe CYIleCTBOBaHMe U IBOJ-
HOe npouTeHue. IIpy 3TOM NpSIMOIL yToJ SIB/ISIeTCS
CBOEOOPA3HBIM YTJIOM U «TOTO U IPYTOTO», Y3JIOM
— KOTOPBIi MpeBpaliaeT IIoCKy GUrypy 1 06b-
6MHO€e TeJIO, B efVHbII opraHn3M. MOXHO cka-
3aTh, YTO 4aCTO MPSIMOIl Yroj IMpeBpaliaeT IBa
MIPOCTPAHCTBA COBEPUIEHHO Pa3HOro Tena, B ey-
HBII MPOCTPAHCTBEHHBINI OPraHU3M — CUMOMO3
TJIOCKOTO ¥ 00'b€MHOTO TOCTpOoeHmii. Mexxmy co-
6071 OHM PACC/IOEHBI U eIMHBI OMHOBPEMEHHO.

Ero «mmpoyHbI» 3a4acTyi0 MPeACTaBIISIOT CO00T
KMBOE ITPOEKLMOHHOe IIPOCTPaHCTBO, KOTOpOe
MMOBOPA4YMBAETCS MO, Pa3HBIMU «yTJIaMU», ITPOEK-
LVOHHBIMU CBS35IMU, IUIOCKOCTSIMU. DTU HECOOT-
BETCTBUSI ¥ MApajlOKChl IO CYILECTBY MOBTOPSI-
IOTCSI CTOJIb YAaCTO U C TAKMM Pa3HOO6pasuem, uTo
Jlasapp MapkoBMu caMm mucaa 06 5TOM SIBJIEHUMU
cnepymwouiee: «Mbl YXOOMM OT 3MOXU XYL OXKHMKA,
NMUIYIIero KapTMHY, B APYTYI0 CTOPOHY — VHIKe-
Hepa C ero MPOeKTOM, ¥ MbI BBIXOAUM, UTOObI CO-
30aBaTh ...3JIEMEHTHI IIEPBOT0, BTOPOTO, TPETHETO
U3MepeHU». ..

IIpoekiys Kak NepeHoC ABVDKEHMSI ITI0CKO-
cTrein

B paborax JIMCUIIKOTO 4acTO 06GHAPYKMBAETCS
MIPUCYTCTBYE NIPOEKIMOHHBIX CBSI3€ll, «pa3pesaro-
LIMX» BCE 3JIEMEHThI KOMIIO3ULIUM, — 3TO, CBOEro
poza, mepeHOC, 06pasyommii «pycia», KOTOpbIe
MOXXHO NpeACTaBUTh KaK [BVJKEHME Teln II0
HaIpaBJISOLIVM.

Pyciia yacTo npoenupyoTcs OGHO Ha Apyroe, U
BCce (pUTypbI CBSI3aHbI 3TUMM PYyCIaMM Kak KaHa-
namu. JI. Jlucuukmii ux He mnepecekaer. Kpome
TOr0, B HEKOTOPBIX €ro NOCTPOEHMUSIX CYILECTBYET
TJIOCKOCTh M300PA3UTETbHAS — OTOKIECTBIEHHAS
C MMPOM IUJIOCKUX (GUTYP, U TPEXMEPHBIM OOBE-
MoM. CylIeCcTBYIOT U elé HECKOIbKO CUCTEM COB-
MeILeHUs IUIOCKMX M TPEXMEPHBIX 3JIEMEHTOB,
4acTh GUTYPHI B 3TO BpeMsI (Ha M300paskeHNI) MO-
SKeT OBbITh TPaHbIO TPEXMEPHOTO TOCTPOEHMUS, a
MOSKET OBITh IPOCTO IIOCKOI UTYPOIA.

IIpocTpaHCTBO Ha HNPOEKTHOV MJIOCKOCTH
Kak cjiefi IBVDKeHMSI IIJIOCKOCTH

B cpaBHenun c Kazemupom CeBeprHOBMYEM
MasieBuueM, KOTOPbBIi «<MHTE€peCeH» CBOMMMU ITPU-
Mepamu «IPSIMOro» Iepexosa MI0CKOT0 U JIMHe -
HOT'O MTOCTPOEHMSI B «IIPOCTPAHCTBEHHbIE TIOCTPO-
eHus», Jlazapp MapkoBUY — Kak apXUTEKTOp, B
3TOM CMbIcJIe 6oJiee TPAAUIIVIOHEH U HE CTOMb pa-
JIVKaJ€eH, a ero WUIICTPalyy MHTEPECHBI HaM KakK
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camMO MCC/ieioBaHMEe BTUX B3aMMOIEpPEXOJIOB
TPEeXMEepPHOr0 ¥ IBYMEpPHOro IIpu paboTe ¢ Iioc-
KOCTBIO ¥ M3BECTHOM I'padiueCckoOM «BO3BpAaTE».

ViMeHHO B MOMEHT YpaBHMBAHMSI, WX BO3SHUK-
HOBEHMSI SKBMBAJIEHTHOCTY MIPOCTPAHCTB Pa3HbIX
TOCTPOEHUI, OH YpaBHMBAET pa3Hble pa3MepHO-
CTU, A KOMITO3UIIUS CTAHOBUTCS CIIOPOM Pa3HbIX
BapMaHTOB, U B TO Xe BpeMmsl, SKCIIepUMEeHTOM 110
CO3/IaHMI0 TIPOCTPAHCTBAa BO BpeMeHM IIepBOTO,
BTOPOTO U TPETHhEro M3MePEHMSI.

Kpome Toro, y JI. JIMCULIKOTO, TIPUCYTCTBYET
orpelieJieHHAs] MHTepIpeTalys Iepexofa uepes
«TIOBOPOTHbIVI MOMEHT». JIt0ObIe IIJIOCKOCTM Ha ero
rpaduyecKux MOJOTHAX, YeJIOBEK BOCIIPUHMMAET
TO C OJIHO} CTOPOHBI, TO C Apyroii. YacTo 1cmosb-
3yst yroa 90° — on paboTaeT ¢ ITUM YIJIOM, U I10-
CpPeACTBOM IOTUYMHEHMSI (POPMBI WJIM SKMBOIIVC-
HOTO 3JIeMeHTa, U MOCPeICTBOM ITPOTMBOIIOCTaB-
JIEHUS Pa3/IMYHbIX 3JIeMEHTOB KOMITO3ULIUU U pa-
KYpCOB, — HaIlpMmep, 4YejioBeK CMOTPUT Ha TIJI0C-
KOCTb U BOCIIPpUMHMMAET €€, TO GPOHTAIBHO, TO CO
CTOPOHBI TOpIa. YacTo B M306paskeHMSIX ITIPOYHOB
MIPUCYTCTBYET 3JIEMEHT, KOTOPbII MOKHO 0003Ha-
YUTh KaK «KapTUHHAsI IIOCKOCTb», B KOTOPYIO
HaYMHAET YIIUPATHCS CJIeIbl OT IBVKEHUST 00bE-
MOB, €Jf ke MOJUYMHSIETCSI IIOCTPOeHMEe 0OBEMOB,
WIN TJIOCKUX TeJl, KOTOpble TTOABEePsKeHbI KaKUM-
TO IBMKEHUSIM MM penbedHOil muHaMmuke. Kak
MpaBWIo, 3TO JIBMKEHME MTPOUCXOIUT 10 3 OCsM,
OHO TOXe 3-X MepHOe U Bce 00bEMBI KaK ObI HAHM-
3BIBAIOTCS HA HUX, MO0 IBUTAIOTCS MO HUM. Ilo-
MIMO 3TOrO, B OOJIBIIMHCTBE Tpaduueckux u306-
paxkeHMii, ecTb (GopmajabHas KapTUMHHASI TLIOC-
KOCTb, O KOTOPYIO (B KOTOPYIO) OHM YIIMPAIOTCS.
YacTo B OJHOM M306pakeHUM Y HETO CUHTE3VPO-
BaHbI BCe BO3MOKHBIE «TOUKM BUAEHUSI» 00bEMA
U I0cKocTU. Tem He MeHee B orimuue OT K.
MajieBu4a OH BO3BpamiaeTcsi K 06beémMy. Kpome
TOTO, B OOJBIIMHCTBE WJUTIOCTPAIMii IPOYHOB
MOSKHO OOHApYKUTh IBUKEHUE TeOMETPUUECKUX
TeJl MO TPAeKTOpUsIM, KOTOpble COBIIAJAIOT C
ocsimu. YacTo OT JIBUKEHMSI TIOCKOCTU T10 3TUM
OCSIM-HAIIpaBJISIIOIIMM OCTAETCSl «CJiefl», U ITOT
«cef» TpeKpalliaeTcsi, *MeHHO, B TOl Touke, rjie
OH COIPUKACAETCS C «KapTMHHON TIOCKOCTBIO»,
TeM CaMbIM elll€ YeTye BUIHO Ha ITPOyHe, UTO ecTh
00BbEM, eCTb IUNIOCKOCTh. DaKTUUECKM TO, UYTO BU-
IUTCS Ha M300pakeHUM IUIOCKOCTBIO, KakK Ipa-
BUJIO, COBITa/laeT y Hero, ¢ «KapTMHHON TIOCKO-
CTbIO», @ IO HEE «MIOET 00bEM» M OCTAB/IAET CJIe[.

Korma mpoucxomut «ymnupaHue» («ONUpaHUe»),
MHTepeCcHbIe «y3JIbl» (POPMUPYIOTCS Ha CTHIKAX
TJIOCKOCTel U 06bE€MOB. [locTaTouHO yacTo JI. JIn-
CULIKUIL B TIPOYHAX «JIeP>XKUT» YTOJI, CTaIKMBas Ta-
pabonmueckue U MPSIMOYTOJIbHBIE KOHTYPHI. B TO
3Ke BpeMsl, Kak ObI OH He 1300 paskasl CBou purypsl,
OHM Yy Hero mnepeceKkarTCs MOJ ONpeneneHHbIMA
yraaMu ¥ B3auMOZENCTBYe 3TUX YITIOB ITOAUMNHSI-
eTCsl OIlpele/IEHHOM JIOTVKeE, T.€. HAIIPSIMYIO HUTTle
He wucnosnbsyercs 90° mnu 45° HO cymiecTByeT
OIlpelleJIEHHBIV MEXaHM3M U YIMPAETCS 3TO BCE B
KapTMHHYIO IVIOCKOCTD ITOJ, yTJI0M. B OCHOBHOM OH
onepupyetr 45° u 135° yrmamu. Takke K 4acTo
BCTPEYAIOLIMMCS IPUEMaM MOXXHO OTHECTU COB-
MellleHVe «KapTUHHOM TIOCKOCTU» U «(HOopMasib-
HOJI INIOCKOCTW».

HoctaTrouno vacto JI. JImcuuxkwmii B IpoyHax
«IEPKUT» YTOJN, CTAJIKUBASI Tapabomyeckue u
MPSIMOYTOJIbHBIE, TUIOCKME ¥ 00beMHbIe, KOHTYPBI.
B T0 5ke BpeMsI, Kak 6bI OH He 300 paskai CBOU (pu-
TyPbL, OHM y HEro NepeceKaroTCs MO, OpesereH-
HBIMM YI7IaMM ¥ B3aUMOJIeiiCTBIE 3TUX YIJIOB MO/ -
YMHSIETCSI OTIpeie/IEHHON JIOTUKE, T.e. HAMPSIMYI0
Hurge He umcmojiabsyercs 90° mmm 45° Ho cymie-
CTBYeT OMNpeNeNéHHbII MEeXaHU3M U YIUPAETCS
3TO BCE B KAPTMHHYIO IJIOCKOCTD 107, yIJI0M. B oc-
HOBHOM OH omnepupyet 45°u 135°yrimamu. Takke K
YacTO BCTPEYAIIMMCS IPMEMAM MOXXHO OTHECTH
COBMeIleHNe «KapTMHHONM IIOCKOCTU» U «hop-
MaJIbHOJ TVIOCKOCTW».

V3o6pakeHne o06bEMA ¥ MPOCTPAHCTBA Ha
IVIOCKOCTH, KaK «Cyief» OBYKeHus ockoctu. Ce-
Kyllye ¥ MPOeKUVOHHbIEe TUVIOCKOCTY (B HACT pa-
60Te pacKphITHI BCe (haKTUUeCKe orepaliy — Bce
uaen paboThl COTIACYIOTCS C ATUMM MBICJISIMU, HO
SIBJI. — YTOUHSIIOLIMMM, KOHKPETU3UPYIOLIUMMU).
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L. LISITSKIY. TRANSFORMATONS IN CONSTRUCTIONS

Abstract. The article discusses the main directions of creativity of the artists — architects of the "Malevich Cir-
cle". The founders of Cubism, Purism, Fauvism, suprematism are represented in the main creative aspects through
architecture, painting, architectonic sculpture.
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K.C.-X.H., 101leHT, CTaBpPOIOAbCKNI TOCYIapPCTBEHHBIN arpapHbIii yHUBEPCUTET,
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BJIMSIHUE VIOBPEHUI1 HA 3ACOPEHHOCTD U YPOKAMHOCTDb O3MMOMH
IMIIEHUIIBI B 000 «ATPOCOI03 KPACHOTBAPJIEMCKUI»

AHHOomauus. Onsim npoeedén 6 2022 2. 8 CmasponoibCKoM Kpae Ha uepHoeme 1oxcHom. O0seKkmom uccnedo-
8aHuli siensicst copm o3umoti nuieHuyst Taws. IIpeduiecmeeHHUK — 20pOX.

Knroueewle coea: o3umas nuleHuyd, uepHo3em H0MHCHObLL, y606peHuﬂ.

BBe,ZLEHMe. OTpac/ib CenbCKOT0 X0351CTBA OJHA
M3 CaMbIX OBICTPO Pa3BUBAIOIIVIXCS CTAOMITb-
HBIX OTpacjeii BemeHus OusHeca. II0 JaHHBIM
TACC mpomu3BOACTBO MPOAYKIIMU paCTEHUEBO/I-
cTBa B 2023 romy yBenmMumiaoch Ha 7,2% OTHOCU-
TeJbHO MPOILIOro roja. HecomHeHHO, BO BCe Bpe-
MeHa rpobjieMa obecIievyeHus YeJioBeuecTBa Mmpo-
OYKTaMM OUTAHUS CTOsUIa Ha MEepBOM MecTe. A
YUYUTBIBASI €KEeroAHbII MPUPOCT HaceJeHUs Tiia-
HeTsl B 1,23% 9Ta mipo6iemMa B JajbHeiiieM 6ygeT
BCe TIPUOPUTETHEE.

CTaBpononbCKUi Kpait HaXOOUTCS Ha epBOM
Mecte B PO 10 mIpouM3BOACTBY 3€pPHOGOGOBBIX
KyJbTYp, B TOM umcjie Topoxa. Takke OH B UuCJie
MepPBBIX 110 cOOpPaM ITIIIeHUIIbI, TUMEHSI, KYKYPY3bl,
Copro, Mpoco, caxapHol CBEKJbI, CEMSH parica u
oBollel . OCHOBHOE KOJMYECTBO MOCEBHBIX ILIO-
maneli Kapas 3aHSATO 03MMOI miieHuieir. OHa
cpeay TPOU3BOAUTENEl MPOAYKLUM pacTeHue-
BOZCTBA CUMTAETCS KYJIbTYpPOIi ¢ HauboJjIee yCToli-
YNMBOJ LI€HOM U IIpUeMJIeMOi YPOsKaiHOCTBIO.

Marepuasibl U MeTOnbl uUccienoBaHui. K-
MaT XapaKTepus3yeTcsl KakK KOHTMHEHTAJbHbIN C
yMepeHHbIM  yBaaxHeHuem (I'TK  0,9-1,1).

CpenHsIsSI MHOTOJIETHSISI CyMMa OCafKoB 472 MM.
CyMMa akTUBHBIX TeMIlepaTyp cocTasisieT 2800 —
3100 oC. CpenHeromoBasi TeMmIleparypa BO3[IyXa
+8,5 oC. CpegHemecsiuHasI TeMIlepaTypa CaMoOro
TEIJIOro Mecsiiia roaa (MrJisi) cocrasiser 23,5 oC,
xoyiomHoro (sHBapsi) — -4,4 oC. OmbITbI IIPOBOAM-
Juch B ycioBusx OO0 «Arpocor3 KpacHorsap-
neickuit»  KpacHOrBapmenicKoro MYHUIMIA/Ib-
Horo okpyra CTaBpOITOJbCKOTr0 Kpasi Ha COPTe 03U -
MO neHnubl TaHs.

O6BeKT uccaeqoBaHMil — COPT 03UMOI MATKOIA
numeHunbl TaHs.

[IpenMeT wucciegoBaHuUli — MUHepalbHbIe
yIoOpeHus], CpeCTBA 3aIIMThl pacTeHuit. OIbIT
ITPOM3BOICTBEHHBIN, TOBTOPHOCTb TPeXKpaTHasl,
IUIONIAAb OIBITHBIX AENISHOK 10 2,4 ra. [Ipenie-
CTBEHHMK B Ilepuof, TpoBeAeHNs UCCIeq0BaHMI —
TOpOX.

B kauecTBe ymobpeHmit mpUMeHSUIMCh aMMO-
dboc N17P73 cOBMECTHO C IIOCEBOM, B IIOJ-
KOPMKY — aMMMavHasi T0BepXHOCTHBIM CITOCOO0M
¢ nomMoinpio pasbpaceiBatenst — N52 u KAC mo-
BEPXHOCTHBIM CIIOCOOOM C ITOMOIIbIO OIPhICKMBA-
Tesst N38.
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Tabmmna 1

CxeMa OmbITA, IVIONIAAb ONMBITHBIX JIE/ITHOK, IOBTOPHOCTD

N2 | BapwuanTt MuHepabHbIe YI0OpeHNS

Cucrema 3alIUThI XO3S/ICTBA

1 | KonTtponb -

2 | BapuanTt 1 | Njo7P74 (100 kr/ra)

1. banepuua, C3 0,5 i1/Ta

+ JIactuk Tom, MK3 0,5 i1i/ra

+bannit, KMD 0,6 i1/ra

+Bopeii Heo, CK 0,2 i1/ra

2. Konocans [Ipo, KM3 0,4 n/ra +bopeit Heo, CK 0,2 s1/ra
+Anmop 0,15 51/ra

OsuMasl MIeHnIa, Kak ¥ MHOTUE APyTUe KYJIb-
TYpHbBIE PACTEHMs He CITOCOOHBI CAMOCTOSITEILHO
MIPOTUBOCTOSITh B 60pbOe ¢ copHsikamu. CopHast
PaCTUTETbHOCTb COCTABJISIET KOHKYPEHIIMIO ITIIe-
HUIIE ¥ TIOTpeB/siIeT HEKOTOpPOe KOJIMUYECTBO

MUTaTEeTbHbIX BENIECTB, UTO JesiaeT MeHee 3ddek-
TUBHBIM BHECEHVE MIHEpalIbHbIX yoo6penmii. [To-
3TOMY KpajiiHe BaXKHO IPUMEHUTDb CUCTeMY XMMM-
YECKMX U MeXaHMYeCKIX MepOIPUSITIAI IO CHIKe-
HIIO 3aCOPEHHOCTH [I0CEBOB 03MMOIA IIIEHNUIIbL.

Tabmuia 2
BausiHue MUHepaJIbHbIX YIOOPEHUIT HAa 3aCOPEHHOCTh IIOCEBOB 03MMOJ IIIIEeHMIIbI, IIIT/M>
Buasl COpHOIT paCTUTETBHOCTHU
2 =
= . 2
E < =1
o MunepanbHbie 3 5 8 K
ynobpens ® 5 2 ” 2
S S =% o o
8 B = =
S, = =
\le) -
s m
<
1 KoHuTpomib 0,20 6,00 2,50 1,50
Nio7P74 0,16 6,00 2,00 1,25

VPOXXaHOCTb CeIbCKOXO03S5I/ICTBEHHBIX KYJIb-
TYP SIBJISIETCSI OCHOBHBIM ITOKa3aTeneM IIpUBJeKa-
TeJIbHOCTU UX BO3JeibiBaHus. IIo pasHuiie ypo-
SKaHOCTM arpOHOMBI BBIOMPAIOT CUCTEMBI 3aIINT-
HBIX MEpOIPUSITHUIA, TOAKOPMOK, TEXHOIOTUIT 06-
paboTKM TTOYBBI U IEIOTO psifa APYruX (HakTOpPOB
BO37e/bIBaHUs KyabTyp. CpelHss yposkaitHOCThb
03MIMOJ1 MIIIeHUIIbI B X03s1iicTBe B 2022 rogy Obl1a
5,5 T/ra. Takue mOKa3aTeM yOaaoCh TOCTUTHYTh
6J1aroapst XopoIieii KyJabType 3eMIIe/Ienmsl.

ITpu ompegeneHny YpOsKaTHOCTY ObLIM BbISIB-
JIeHbl C/lefylolle 3aKOHOMEpPHOCTU: MUHepasb-
Hble yOo6peHus BIUSIOT Ha YPOXKaiHOCTh 03UMO¥A
TIIIeHUIIbI ¥ B HAIIIMX OTTbITaX YPOsKaliHOCTh C TIPH-
MeHEeHMeM YOOoOpeHuil yBeauumiach IIOUTU B
IIBOE, YPOXKaiHOCTb B 5,76 T/ra Ha yoO6GpPeHHOM
done 1 2,77 T/ra 6e3 yoobpeHuii.

VCTaHOBJ/IEHO, UTO MpU NPUMEHEHUM MUHe-
panbHbIX yHmobpenuit N107P74 Habsomanoch
yMeHbIIIeHre O006IIeil 3aCOpeHHOCTM BCEMU BMU-
IaMy CcOpHSIKOB. [lokasarenu 3acOpEHHOCTM Ha
BapMaHTax C OOMOJHUTENbHBIM MMUHEPaJTbHbIM

nuTaHueM 6osiee ueM Ha 10 % mTpeBOCXOIMAT MPU-
MeHeHMe CHUCTeM 3aIUThl PacTeHNiI Ha He y106-
peHHBbIX BapuaHTax. He ofMH BUJ, COPHOI pacTu-
TeJIbHOCTY He ITpeBbIlIaeT 5KOHOMUYECKUIL TOPOT
BpPEIOHOCHOCTH, & 3HAUMUT repOUMIUABI B L[EIOM
CpaboTan XOPOIIO.
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Abstract. The experiment was carried out in 2022 in the Stavropol Territory on the southern chernozem. The
object of research was the winter wheat variety Tanya. Predecessor — peas.
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BJIAIUMUWPCKUH Bnagumup EBreHbeBuy
3aBenaylonmii Kadenpoit hakynbTeTcKoii Tepanuyu N21, TOKTOp Me[l. HayK,
[TepMmcknii rocymapCTBEHHBIN MEIUIIMHCKUI YHUBEPCUTET MMeHM akagemuka E.A. BarHepa,
Poccug, r. Ilepmb

YATUH Janumnia AnexcaHapoBuUY
CTYIEHT Jie4e6HOoro ¢aKynbTeTa,
[TepMmcknii rocymapCTBEHHBIN MeOUIIMHCKUI YHUBEPCUTET MMeHM akagemuka E.A. BarHepa,
Poccug, r. Ilepmb

BOJIKOB Kupuan Oserosnu
CTYIEHT Jie4ye6HOoro ¢akynbTeTa,
[Tepmcknii rocymapCTBEHHBIN MeOUIIMHCKUI YHUBEPCUTET MMeHU akagemuka E.A. Baruepa,
Poccus, r. Ilepmb

3UAHI'MPOB anuc PydaroBuyu
CTYIEHT Jie4e6HOoro (aKynbTeTa,
[TepMcknii rocymapCTBEHHBIN MEOUIIMHCKUI YHUBEPCUTET MMeHU akagemuka E.A. Baruepa,
Poccus, r. Ilepmb

OLIEHKA JXEJIYIOYKOBbBIX OKCTPACHUCTOJI
Y CIIOPTCMEHOB: KPUTUYECKUI OB30P U ITPEIJIO’KEHUE
JUATHOCTUYECKOI'O AJITOPUTMA

AnHomauus. Bcmampe daemcs OuazHOCMuuecKas U NPoZHOCIMuU4ecKas OUeHKA HeayoouKo8bix IKCMPACcUcnon
y cnopmcmeros. Paccmampusaemcs ocobeHnocmu ux mopgonozuu. Paséuparomcs npuHyuns: OudzHOCMUKU e-
JIYOOUKO08bIX IKCMPACUCINOJI Y CHOPNICMEHO8 8 CO0IMBEMCIMBULU C CO8PeMEHHbIMU cmaHdapmamu. IIpednoxieH HO-

8bLli payuOHAbHBIT duazHOCMUYeCKUli anzopumam.

Kniouesste cnoea: cnopmusHas meduyuHd, ouazHoCmuKa, Kapouonozus, HapyuweHus: pumma cepoya, iesy-

doukoeble IKCmpacucmoJiuu.

Brenenue

JKenymoukoBbie 3KCTpacucTosibl (PKI) — 3TO
eIMHMYHbIE KeTYIOUYKOBbIe MMITYJ/IbChI, BbI3BAH-
HbIe re-entry B JXeJTyZOYKe WIM BO3HMKAIOLIVeE 110
MexaHM3My aHOPMaJIbHOTO aBTOMaTus3Ma Kap-
IVMOMMOLMTOB kenynoukoB. lupoko pacmpo-
CTpaHeHBI KaK Yy 3J0POBBIX JINII, TaK U Yy JIIOLEN C
3aboneBaHMsAMM  cepAua. Moryr IpoTeKaTh
aCVMIITOMHO WJIX BBI3BIBATb CepLiebMeHms.

XOTs1 XenymoukoBble 3KCTpacucTosibl (PK3J) y
MOJIOJBIX JIIOLEeN U CIIOPTCMEHOB, KaK IPaBUJIO,
MoOpOKayecTBeHHbIE, MHOTJA OHUM  MOTYT

yKa3bIBaTh HAa CTPYKTYpPHOe 3ab0yieBaHNe cepaia
U TIPUBOJINUTD K BHE3AITHOI CephevyHOoil CMepTu BO
BpeMsI 3aHSITHIi ClTOPTOM. B 9ToM 0630pe paccMmaT-
PMBAKWOTCS PacopOCTPaHEHHOCTb, KIMHUYECKOE
3HaueHMe IUarHocTuyeckasi/ IMPOTHOCTMUYeCKast
OLleHKa >KeTyJOYKOBBIX IKCTPACUCTON y CIIOPTC-
MEHOB. B cTaTbe OCHOBHOE BHMMAaHMeE yIe/ISeTCs
xapakTepucTukam K3, TakumM Kak mopdosnormye-
CKasl KapTuHa 3KToIMMuYeckoro Komruiekca QRS u
OTBeT Ha (M3MYECKYI0 HArpy3Ky, KOTOpPbIE TOUHO
CTpaTUGUIIMPYIOT PUCK. B cTaThbe MpeaaoskeH aj-
TOPUTM, KOTOPBI/ TTIOMOKET CIIOPTUBHOMY Bpauy
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BeCcTu cnoprcMeHa ¢ JK3. Takke paccMaTpuBa-
eTCsl, KaKye CIIOPTCMEHbI HYKIalTCs B 6os1ee riy-
60okoM o6cimemoBaHuM, BKIwuas MPT ceppia,
YTOOBI MCKIIOUUTH TATOJOTMYECKUIT MUOKap-
IUaIbHBIN CyOCTpaT, ¥ Kakue CIIOPTCMEHbI MOTYT
OCTaBaThCs LONYLIEHHBIMM K COPDEBHOBATE/bHBIM
BUAM CIIOPTA, & KAKUX CJIeAyeT OTCTPAHUTbD.

[MompocTky ¥ MOIOABIE MIOM, 3aHMMAIOLIeCs
CIIOPTOM, MMEIOT PUCK BHE3aIlHOW CephevyHoi
cmeptu (BCC) B Tpu pasa Bblllle CBOUX CBEPCTHU -
KOB, BeIyIIMX MaJIOMO/IBUKHBIN 00pa3 sku3HM [1,
2]. OKT TecT ¢ Harpy3Koy MOXXeT IpenynpeanuTb O
TOBBIIIIEHHOM PUCKe apUTMUU BO BpeMSI 3aHSITU
crioptoM. Kak cinencteue, KO Ha DKI cmopTcMeHa
TPeOYIOT TOYHOTO KIMHUYECKOTO 06C/ieJOBaHMS,
KOTOpOe OOBIYHO BK/IIOUaeT 24-4acoBoit ambysa-
TOpHbIE MOHUTOpUHT KT, TecTUpoBaHMe C MaK-
CMMajJbHOM Harpyskoit M 3sxoKapauorpaduio,
YTOOBI UCKTIOUMTDb HaIMUMe CepAevyHoro 3abose-
BaHu4 [2, 4].

HekoTopbie apuTMMUecKue CyOCTpaThl, Takue
KaK anMKajabHbBI/ BapMaHT TUIEPTPOOUUIECKOIi
KapAMOMMOINaTUM, CeTMEHTapHasi apUTMOreHHas!
KapaMOMUOTIaTUSI UM HEUIIeMUYeCcKuii pybers
JIEBOTO 3KEJTy/TOUKa, MOTYT ObITh MPOIYIIEHBI TIPU
PYTMHHOI 3x0Kapauorpaduu 1 06HaAPY>KMBAKOTCS
TOJIbKO C TIOMOUIBI0 MarHUTHO-PE30HAHCHO TO-
morpadbun cepana (MPT) ¢ mo3gHMM Hakoruie-
HMEM TafojiuMHMUS [5]. DTOT BU3YAIU3UPYIOIIMIA
TecT TpeGyeT MHOTO BPeMEHU, TOPOT ¥ MaJIofi0-
CTyT€eH, I03TOMY €ro HeJib3s1 IPeIJI0KUTb IJIs1 CU-
CTeMaTUYeCKOl OLeHKM CIIOPTCMEHOB ¢ JK3.

PacnipocrpaneHHocTts JK9

JK3 gBnstoTtcs yactbiM npusHakom IKI' cpenu
HaceJIeHUS B 11eJIOM U PerUCTPUPYIOTCS Y 75% 310-
POBBIX JIIOJei, TOJABEprawummxcs 24-4acoBOMY
ambysmatopHomy MoHuTOopMpoBanuio JKT, ¢ pac-
MPOCTPaHEHHOCTbIO, KOTOpasl YBEIMUYMBAETCS C
BO3pacTom [6].

B rpymirte 3 355 npodeccroHaIbHbIX UTATbSIH-
CKMX CITOPTCMeHOB ¢ KA u 6e3 COIMyTCTBYIOLIMX
CTPYKTYPHBIX aHOMaINi apUTMUU UMEJIU TEHIEH -
LIMIO K YMEHbILIEHUIO Mocje JeTPEHUPOBKHY, U T0-
cyemyloliee HabIIOIeHNe TTPOLUIO 6e3 OC/IOKHE-
HMIA, 4TO IO3BOJISIET IPEATION0XKNUTD, 4YTO JKO MO-
TYT OBbITH CJIEICTBYEM CTPYKTYPHOTO U HelipoBere-
TaTUBHOTO peMOJeJMPOBaHusI cepAlia CIOpTC-
meHa [7].

Bo/BLIMHCTBO UCCIeg0BaHMIA, CPAaBHUBAKOIINX
pacripoctpaneHHOCTH JKA 1ipu 24-yacoBom amoOy-
snaTopHOM MoHuTOpMpoBaHuu IOKI' y 300pOBbBIX
CIIOPTCMEHOB U JIUII, BeAYIIMX MaaOMOABVKHbIN

06pas KM3HM, TTOKA3IM, UYTO TOJIBKO y HEOOJIb-
IIOT'0 KOJIMYEeCTBA CIIOPTCMEHOB 0OHAPYKMBAIOTCSI
YyacTble WM KOMIUIEKCHBIe JKA, mpuyeM ux BCTpe-
YaeMOCTb He OT/IMYAeTCs OT TaKOBOI Yy K], BeXy-
X MaJIOTIOIBVKHBIV 06pa3 sku3Huu [8, 9].

JK3 ¢ He6GIaronpusATHBIM IIPOTrHO30M

XonTepoBCKOe MOHUTOPMPOBAaHME SIBISIETCS
KJIFOUEeBBIM TECTOM JJIS1 OLLeHKU «apUTMUYECKOM
Harpy3Ku», TO eCTb Konnu4vecTtsa JK3 B TeueHune 24
YacoB M MX CKJIOHHOCTY K 0Opa30BaHMI0 GUreMu-
HUIA, TPUTEMUHUIA WU HEYCTONYMUBON >KEeITyLou-
KoBoJ1 Taxukapauu (OKT). Bonee 500 JK3 3a 24 yaca
MpY  XOJITEPOBCKOM MOHUTOPUPOBAHUM MOTYT
CUTHA/IM3UPOBATh O pUCKe BHE3AITHO CepAeUHOM
CMepTU U SIBJISIOTCS AUATHOCTUYECKUM KpUTe-
pueM apuTMOreHHO Kapouommonartuu [10, 11].
Onnako yacTblie J)K3 MOTYT MMeTb 1 6J1arompusiT-
HbII TIPOTHO3, €C/IU UCKIIOUUTh CTPYKTYpHOE 3a-
60s1eBaHME M OTIOCPEOBAHHYIO TaXUKapOei TUC-
(byHKIMIO 1€BOTO Xenmymouka [6, c. 12-14]. 9kro-
MMyecKye ovaru, pacroioXkeHHbie B BIHOCSIIEM
TpaKTe MPaBOro WMJM JIeBOTO XXeJyAdouka MM B
BETBM JIEBOM HOXKM ITydka I'mca, MOryT mpuso-
IUTh K 04eHb yacTbim K3 (>10 000/24 vaca), KOTO-
pble 0OBIYHO M30JMPOBAHbBI M BO3HUKAIOT IIPU OT-
CYTCTBMM IQTOJIOTMYECKOTO0 MMOKapAMaIbHOrO0
cyberpara [12, 13].

Tekymye coriacoBaHHbIE CTaHAAPTHI MHTEP-
npetaiuu IKI' y CHOPTCMEHOB MpennoJiaraior,
uTO /1Be yiim 6ostee JK3 Ha KT B COCTOSTHUM ITOKOS
SIBJISIIOTCSI OCHOBaHMEM J)1s1 Ha4asla LOTI0/IHUTe Ib-
HOTO MCCJIeOBaHMS Y GECCHMMIITOMHOTO CIOPTC-
MeHa, Ho Jaxke ogHa JK3J, ocobeHHO ¢ Mmopdoio-
rueii QRS «pucka», MOXXeT CTaTb OCHOBaHMEM JJIs1
o6cnenoBanyst [16].

Cioxxuble J)K3 MMEeIOT BBICOKMI PUCK ITOTEHLIV-
aJbHO 3J7I0KAYEeCTBEHHOIO Pa3sBUTHUS U, ClleOBa-
TeJbHO, TPeOYyIT 6osee TTyOOKON KIMHUYECKON
OLIeHKM OCHOBHOTO cyocTpaTa. CoobIIanocs, 4To 'y
MpodecCMOHANBHBIX CIIOPTCMEHOB C YaCThIMU
(>2000/24 gyaca) K3 ¥ HEYCTOMYNBO KeTyLOYKO-
BOJ TaxMKaphyel BepPOSITHOCTb HaINUMS CTPYK-
TypHOro 3abojeBaHMsI Cephla BbIlle, YeM Y
CIIOPTCMEHOB C MeHee CI0KHbIMMU K3 [7].

Mopdonorus

OneHka MOpPGONOTUM IKTOMUUECKOTO KOM-
riekca QRS Ha KT nmomoraeT BbISIBUTb aHATOMM -
yecKoe MPOUCXOXKAEHME KeTyI0UYKOBbIX apUTMUIA
(cm. Tab6mn. 1). Umyonatuueckue JKO xapakTepusy-
IOTCSI OTCYTCTBMEM CTPYKTYPHOTO 3a60JIeBaHUS
cepaua M GIaroNMpPUSTHBIM MPOTHO30M, a TaKXKe
UMerT xapakTepHble DKI-niaTTepHsi [17, 18].
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Tabsuia 1
Mopdosorus 1 XxapakTepUCTUKHU JKeJTYA0UYKOBBIX 3KCTPACUCTOINIA,
BCTPEYaOIINXCs B KIMHNYECKOMN NMPaKTuKe
[TaTTepHbI ORS mopdomnorus [Ipoucxoxnenue KommeHnTapun Pucynok
3KTOINYECKOTO
puT™Ma
«Jlo6poKauecTBeHHbIE» ITATTEPHBI Y CIIOPTCMEHOB
udyHamoy- BJIHIIT™ ¢ mosmuuMm mpekap- | BeiHOCsmmii Tpakt | OGbIYHO HOOGPO- | PMCyHOK
JISIPHBIA IuanbHbIM nepexonom (R/S=1 | mpasoro xeny- KaueCTBeHHbIe 1A
nocsie V3) 1 HUsKHEN OChIOT. IOYKa.
BJIHIIT™ v HYsKHSS ocht, HO ¢ | BeiHOCSAIMIt TpakT | OGBIYHO TOOGPO- Pucynok
MasieHbKuMM 3y61iamu R B V1 | 1eBOro keaymouyka. | KaueCTBEHHbIE 1B
Y paHHUM TIpeKapAVaIbHbIM
nepexogom (R/S=1 B V2 mnn
V3).
dacumkynsp- Tunuunasg BITHIIT*** ¢ Bepx- | JIeBas 3agHsIsi BeTBb | OOBIUHO J0OpO- Pucynok
HBI Hell OCbI0} V1 KOMILJIEKCOM JIEBOJM HOXKM ITyYKa | KauyeCTBEeHHbIE 1C
QRS <130 mc. I'ica.
Tunuunas BITHIIT™** c Husk- | JleBast mepeHsIs OG6BIYHO TO6PO- Pucynok
Heil 0Chl0T ¥ KOMILJIEKCOM BeTBb JIEBOJ HOXXKM | KaueCTBeHHbIe 1D
QRS <130 mc. nyuka ['mca.
«Hemo6pokaueCcTBEHHbBIE» MTATTEPHBI Y CIIOPTCMEHOB
Atunuunas BITHIIT™* 1 kom- | Kosblio MUTpasib- MoryT 6bITb CBSI- | PucyHOK 3
iekc QRS >130 mc. HOTrO KJjlarnaHa, CO- 3aHBbI C ITIOpake- us5
COYKOBBIE MBIIIIIBI | HMEM MMOKap/a.
WJIU JIEBBII 3KeTyI0-
Yyek.
BJIHIIT™* ¢ BepxHeit: mav mpo- | CBoOGogHAas cTeHKAa | MoryT ObITh CBSI- | PMCYHOK 4
MEeXXyTOYHOM 0Cbioft. IIPaBOro XeJayLouKa | 3aHbI C Iopaske-
WIV MeXCKeyIou- | HMeM MMOKap/a.
KOBas IeperoporKa.
[Ipumeuanus:

» BJIHIII™: orpunaTtenbHblii KoMmmieke QRS B orBegenun V1.
o Atunmunas BITHII™*: monoskuTenbHbIi1 Komiieke QRS B oTBemenuu V1, He HAITOMUHAIOMIVI TUMTMYHYIO

BITHIII.

» Turmmmunas BITHIIT™***: maTTepH rSR’ B otBemenuu V1 u 3yberr S mmpe, uem 3yberr R B orBemennu V6.
» Huskasig ocb QRST: monoxkutensHbiii QRS B HokHUX oTBemeHusx (11, 11, aVF).
» Bepxusst ocb QRS1: orpuiiatenshbiii QRS B HUKHMX OTBeIeHUSIX.
* [IpomexkyTouHast ocb QRSTi: monoxkurensHble KoMmmaekcbl QRS kak B aVF, Tak 1 B aVL.
« [IpekapamnanbHbIl IEpeXo;: TIpeKapauaIbHOE OTBeIeHNe, B KOTOPOM KOMIUIeKC QRS cTaHOBUTCS mpenmy-

1eCTBEHHO IT0JIOKNUTE/IbHbIM.

Hamnbonee pacrpocTpaHeHHas ¢popma Uayuorna-
Trueckux JK3 nokassiBaeT DKI-mmaTTepH 6/10KaIbI
seBot HOxkM Imydka ['mca (BJIHIIT) ¢ HuKHelt 0cblo
ORS (Taxyke Ha3bIBAEMBIN «MHQYHIUOYISIPHBI»
narrtepH). [Tartepu BJIHIIT' pacrio3HaeTcs 1o ot-
putiatenbHOMY KomIuiekcy QRS B otBenenun V1,
B TO BpeMsI Kak OTpuilaTe/bHbIli KoMmIuieke QRS B
oTBedeHNM aVL 1 nosokuTebHbI QRS B HIDKHUX
orBepenusix (II, II, aVF) 0603HAYal0T HMKHIOK
ock. Korpma mpeo6iagaer MOJIOKUTENIbHbINA BOJIb-
TaXK SKTOmM4eckoro kKommiaekca QRS 3a mpene-
jaMu V3, UCTOUYHMKOM apUTMMUM OOBIYHO SIBJISI-
eTCsl BBIXOJHOM TPaKT IpasBoro xenypouka (IDK)

(puc. 1A). Mogo6Hass Mmopdoorusi, HO ¢ He6Ob-
mMy 3yoriamu R B V1 1 6071ee paHHUM ITpeKap-
IvaibHBIM Tiepexomom (komruieke QRS craHo-
BUTCS TIONIOXKUTENbHBIM B V2 mym V3) 4acTo yka-
3pIBaeT Ha MpoucxoxneHue JXO 13 BBIHOCSIETO
TpakTa JyieBoro xenynouka (JDK) (puc. 1B). Ilpnm
XOJITEPOBCKOM MOHUTOPMPOBAHUM IKTONMYECKIE
AKCTPACKUCTONBI OOBIYHO TMPOSIBIISIIOTCSI YaCThIMU
m3onupoBaHHbIMK KD U peIKuMMM Iapamu, HO
MHOIA Takke MOTYT BO3HMKATh TPOIKU WK Ce-
puy HeycrorumBbix JKT. XKenynoukoBast S3KTOMMs
06BIYHO Yallle BO3HMKAET JHEM, YeM HOYBI0 MU
nmowre 1epuoma GM3MUECKOM HArpy3Ku, W
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BpPEMEHHO NOAABJISIETCS CUHYCOBO TaXUKapAue.
XapakTepHO, YTO BO BpeMs Harpy304HOTrO TeCTU-
poBaHus uauonatndyeckue KO 13 mpaBoro xxemy-
OYKa MM BBIXOLHOTO TPAKTA JIEBOTO JKeJIyI0uKa

YMEHbUIAIOTCS UV MCUe3al0T Ha IIMKe HarPy3Ku U
BHOBb IIOSIBJISIIOTCSL BO BpeMsI BOCCTaHOBJIe-
Hu4 [19].
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A) Mopdosnorust o6poKaueCTBEHHBIX KeTYI0YKOBBIX IKCTPACUCTON Y 3[I0POBBIX CIIOPTCMEHOB. JKerymou-

KOBast 3KCTPACUCTOJIUSI C OTPUIIATeNIbHBIM KomIuiekcoM QRS B V1 (1momo6HbIi 6/10KaIe 1eBOI HOXKM ITyUYKa
I'ica), npekapauanbHbiM Tiepexonom S/R B V4 u HuskHelt ocbio QRS B 0TBeieHMSIX OT KOHEYHOCTEN, COoT/ia-
CYIOLLEICS C MPOVCXOXKIEeHMEM 13 BIHOCSIIEro TpaKTa [IpaBoro xenynouka; B) IlpexxgespemeHHast sxeny-

JIOYKOBasl 9KCTPACKCTO/A C OTPULIATETbHBIM KoMITIeKcoM QRS B V1 (TTaTTepH, IMOX0KMi1 Ha 6JIOKamy J€BOi
HOXKM ITyuyKa ['nca), mpekapamuanbubiii mepexof S/R B V2/V3 u HukHI0I0 ochb QRS B 0TBeAeHMSIX OT KOHEY-

HOCTe1, UTO CBUIETENIbCTBYET O MIPOMCXOKAEHNY M3 BBIHOCSILEro TpakTa jeBoro xenynouka; C) XKenygou-
KOBas 9KCTPACUCTOJIVSI C OTHOCUTEIHHO Y3KUM KoMruiekcoMm QRS (120-130 Mc) ¥ TUIIMYHO KOHGUTYpa-
1yeit 6;10KaIbI ITPaBoit HOKKY ITyuKa ['1ica/BepxHeli 0CH, YTO CBUIETETbCTBYET O MIPOMCXOKIEHUN U3 33/ -

Hell BeTBM JIeBOV HOXKYM ITyuka ['mca; D) JKerymoukoBasi 3KCTPacuCTOMMS C OTHOCUTEIBHO Y3KMM KOMILJIEK-

com QRS (120-130 mc) ¥ TUIIMYHO KOHGUTYpaIIyei 610Kaabl ITpaBoii HOKKY ITyuka ['vica/HVDKHE! 0CH, UTO

CBUJETENbCTBYET O IPOUCXOXKIEHMN 13 ITIepeHell BETBY JIeBOJ HOXKKM ITy4yka ['mca
Puc. 1

Ipyroii naTTepH, COBMECTUMBI C UAUOTATH-
yeCcKUMM U To6poKavecTBeHHbIMM K3, IpeicTaB-
Jis1eT 06071 «(pacLyKY/ISIPHbII» TaTTePH, XapaKTe-
PUSYIOIIMIACS TUITMYHOV MOpdOJIorMeit 610Kambl
npaBoi HOXku nmydka ['mca (BITHIIT), BepxHelt ocn
ORS u npogomxuTtenbHOCTBI0O QRS <130 mc (puc.
1C). Tunuunas BITHII' pacrosHaercs o mart-
TepHy ISR’ B otBefienuu V1 u 3ybuy S, 6oee mm-
poxromy, ueM 3y6elr R B oTBemeHnm V6, B TO BpeMs
KaK BEpXHSISI OCh MPeJICTaB/JIeHa OTPULLATETbHBIM
KoMIuieKcoM QRS B HMKHMX OTBeOEeHMSX. DTOT
nartepH nokasbiBaeT BITHIIT ¢ yeBoit mepemHeit
(dacuuKyIsSIpHOII 6JI0KaIOl M YKa3bIBaeT Ha IPO-
ucxoxaenve K3 oT 3agHel BETBU JIEBOV HOKKU
nyuka I'mca. B pepkux ciyqasx JK9 ncxonsr us ne-
penHelt BeTBU JIeBOV HOXKKM ITy4yKa ['Mca 1 1eMoH-
CTPUPYIOT TUIIMYHYIO Mopdosoruio BITHIIT n
HIKHEN ocu, 06ycyioBienHyro BITHIIT ¢ 6iokamoit

3aJHel BEeTBU JIEBOV HOXKM Iyuka I'mca (puc. 1D)
[20]. MeHnee pacnpocTpaHeHHbIE VCTOYHUKU
uamuonatuyeckux JK3 BKIIOUAIOT KOMbIO MUT-
pajpHOrO KjlamaHa M Manu/UISpHble MBIIILbL. B
060ux ciyyasx YK mokassiBaioT mpokuii (> 130
mc) QRS ¢ «atunmuHbiM» TtaTTepHomM BITHIIT (11o-
JIokuUTenbHbI KoMmIieke QRS B V1, He HanmoMuHa-
formii Tunmyayio BITHIIT) u BapnabesnbHO 0ChIo
ORS, 9TO B KOHTEKCTE CTPYKTYPHOTO 3a60/IeBAHMS
cepana TpebyeT BCeCTOPOHHe oLeHKH [21].
HccnemoBaHre TIOKa3aiio, YTO 'y GOBIIMHCTBA
COPEBHYIOIIMXCST CIIOPTCMEHOB (68%) ¢ K3 mpmu
Harpy304HOM TeCTUPOBAHUM TPU OTCYTCTBUU
CTPYKTYPHOTrO 3a60/1eBaHMSI MOP(OIOTHS IKTOIN -
veckoro QRS cOOTBeTCTBOBasia MPOUCXOKIEHUIO
1“3 BBIHOCSIIETO TPaKTa MPaBOTO JKelyaouka. B
15% wmopdonorust JK3 mpenmnonarana dacuyky-
JIIpHOE IIPOMCXOXOeHUe U B 9% — BBIXOJHOTO
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tpakra JDK. [Ipyrme mopdonornm, Takue Kak
BJIHIII/Bepxusst ock unu BITHIII/QRS >130 mc,
BCTPEUAINCh PeIKO. DTU Pe3yJIbTAaThl COTJIACOBBI-
BaJICh C TAHHBIMU JIPYTOTO UCCAETIOBAHMS, B KO-
TOPOM COODIIATIOCH, UTO Y 73% CITopTCMeHOB ¢ JK3
IpM OlleHKe ObUla OOHapy)keHa MOPQOJIOTHS
BJIHIIT skTonmueckoro QRS, y 21% 6butn daciiu-
KyJsipHbIe XKO u TombKko y 6% 66Ut YK ¢ Mmopdo-
norueit BITHIIT/QRS >130 mc [14].

[Tpu 24-yacoBOM XOJITEPOBCKOM MOHUTOPUPO-
BaHMM B 12 OTBeIeHUSX OBUIM TTOTyUYEHBI CJIeTYIO-
1[ye pe3yabTaThl: U3 286 MOMOABIX CHOPTCMEHOB
u 143 yen0BeK U3 KOHTPOJIbHOM TPYIIIIbI, BEAYIINX
MaJIOTIOABMSKHBIN 00pas KU3HM, TOJBKO Y 6 (2,1%)
CIIOPTCMEHOB Habmomanock > 500 JK3/neHsb, mpu-
yeM y 5 (83,3%) u3 Hux 6bu1a MHOYHANOYISpHAS
iy acuyKyIsspHas MOPdOIOTHsS SKTOMMYECKOTO
komruiekca QRS [8]. AHajornuHbIM 06pa3oM, B UC-
caegoBaHMu 136 CIIOPTCMEHOB CpeJHEero BO3-
pacta, 8 u3 10 crmoptcMenos ¢ > 500 JK3/meHb 1o-
Kasam MHQYHIUOYISAPHYIO Y HaCHVKY/ISIPHYIO
mopdosnoruio [9].

HampoTtus, mpyrme mopdonorum X3, Takue
kak BJIHIII/npomesxyTouHasi MiaM BEPXHSS OChb
miy BITHIIT/mpoMexxyTOUHast Wiy BepxHSIS OCb U
mmpokuit komruieke QRS, BCTpevawTcs y CriopTC-
MEHOB HeYacTO, a e€CaM OHM OPUCYTCTBYKOT, TO
0OBIYHO MeHee MHOTOUMCIEHHBI, CJIOKHBI (TTOBTO-
psonnuecs], MOJIMMOp(HbIe, KOPOTKOCBSI3aHHbIE)
VI/WIM MVHAYLMPOBaHHbIE (DM3MYECKOii Harpy3Koi
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¥ MOTYT OBITb CBSI3aHBI CO CTPYKTYPHBIM 3a00J1e-
BaHMeM MMoOKap/a. MccienoBaHus ClIOPTCMEHOB,
npomenmux MPT cepaiia Ojisl OLEeHKM SKeTyood-
KOBOJT apuUTMMH, ITOKa3bIBAOT, uTO JK3 ¢ Mmopdo-
jorueit, tmomo6Hoi BITHIIT, u mmpoxkum QRS
(> 130 mc) yaie oTpakaloT OpaKeHMsI MUOKapIa
(0c06eHHO HeMIlIeMUYecKMii pyberr Muokapaa jie-
BOT'O JXeJIyIouka, 0 YeM CBUIeTeIbCTBYeT KOHTpa-
CTUpPOBaHKe rajjoimuuem) [5, 8, 23, 24].

V3-3a BaXXHOCTY MOPGOIOTHM SKTOIMMYECKOTO
KomIuiekca QRS mpu myarHocTMeckom o6cieno-
BaHMUM U OIleHKe pucKa cjaeayeT MPUIOKUTh BCe
YCUIUS [IJIS ONMCAHMUSI ee TOYHOM XapakTepu-
CTUKMU.

IIpeguKTOpHI HEGJIATONPUATHBIX MCXOJ0B
mpu KO

He3saBucumo ot mopdosmoruu QRS, panname XK
1 K3, KOoTopble HaK/aIbIBAIOTCS Ha IIpe/IIeCTBY-
fommit 3y6er; T (MUK MM paHee), ClIeoyeT pac-
CMaTpMBaTh Kak MpeIUKTOPHbIN 3HAK 7eKTpuye-
CKOJ HeCTaGMIbHOCTY MMOKApJa, KaK CaeICTBUE
paHHeli/HeOTHOPOAHOM pemnoisipu3anum  SKely-
JIIOYKOB, KOTOPAst MOKeT IIpeapacIiojarath K hub-
PWIIAIUK KeJIYA0UKOB MPU OTCYTCTBUM CTPYK-
TYpHOTO 3a601eBaHus cepaiia (T. e. MaMonaTuye-
cKoit pubpwinsiuMm kemymoukoB)(puc. 2) [25].
CriopTcMeHOB ¢ paHHUMM JK3 ¥ HeBHSITHBIM Tep-
MUHa/IbHBIM KoMmriekcom QRS, ciemyeTr Harpa-
BUTb K CHELMATUCTY C 11eJIbI0 ITPOBeNeHMs dJIeK-
TPOdU3MOIOTNUECKOTO I/ICCJ'IG,ZLOB&HI/IH
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I/IHTepBan cuermeHm{ HpE)K,IL@BpEMEHHbIX SKeJTYA,0YKOBBIX COKpAIeHMii: A) HopMaanbm VHTEPBAJI CLieMn-
JIeHUs1 B MTHQYHAMOYISIPHOM ITaTTEPHE KeTyI0UYKOBOI 9KCTPAcUCTO/bI; B) KopoTKie mapHbie SKCTpacu-

CTOJIBI KEeJIYIOYKOB U HEBHSITHBIV TEPMUHAIbHbBIN KOMILIEKC QRS B HUKHe/IaTepabHbIX OTBEAEHUSX C 10~
CJIeIYIOIIMM IUIOCKUM cerMeHTOM ST y CITopTCMeHa C MAMOIIaTUYeCKOi GuOpUIIAIeit KeTyT0UYKOB

Puc. 2
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JK3, BbI3BaHHBbIE (GU3MUECKUMU YIIPAKHEHMU-
sIMM, BBI3bIBAIOT KJIMHUUYECKYI) HACTOPOXKEH-
HOCTb, TOTOMY YTO JKeTyJOUKOBbIE€ APUTMUU, CBSI-
3aHHbIE C CepIeYHbIMU 3a00/I€BAHUSIMU, TAKUMMU
KaK KapAMOMMUOIATHSI, MMOKapAUT ¥ OOJIe3HU
MOHHBIX KaHAJIOB, YaCTO YCYTyOJISIOTCS afpeHep-
TMUYeCKOoi cTumyssinmei [1, 5, 8, 23, 26]. C gpyroit
CTOpOHBI, K3, KOTOpbIe CTAHOBSITCSI MeHee 4a-
CTBIMM WJIM MCUE3AI0T C yBeJIUYeHueM ¢usnye-
CKOJ Harpys3Ky, OOBIYHO SIBJISIIOTCS MOVOMATHYe-
CKMMMU M ITOOPOKAYECTBEHHBIMM ¥ YaCTO VIMEIOT
MHOYHIUOYISIPHOE TTPOUCXOKAEHME (T. €. U3 BbI-
HOCSIIIIET0 TpaKTa MpPaBOrO WIM JIEBOTO >KeNly-
Iouka) [27, 28]. B koropTe CrioOpTCMEHOB, KOTOPBIM
obl1a mpoBemeHa MPT mist omenku KD, 6buta

obHapykeHa Ooyiee BBICOKAsI pPacHpPOCTpPaHEH-
HOCTb TIATOJIOTMYECKMX MMOKapAMaIbHBIX CYyO-
CTpaTOB Cpely CIIOPTCMEHOB C KO, BbI3BaHHBIMYU
(dbmsMuecKoil HarpysKoii, 10 CPaBHEHMIO C TEMH, Y
KOT0 apUTMUS NTOAaBIsIach GM3MUeCKoii Harpys-
KoJt [23]. B yacTHOCTH, BbI3BaHHbIE (P13MUeCKO
Harpyskoit KoMmiuiekcHble K3 ¢ mopdomnorueii
BITHIIT 1 QRS> 130 Mc 6bUTM CaMbIMM CUJIbHBIMU
NIpeIVKTOPaMy IaTOJIOTMYEeCKUX Pe3yabTaTOB Ha
MPT (puc. 3). Takum 06pa3oM, KIVMHUIUCTHI
JIOJKHBI OLIeHUTb MHAYLIMPYEeMOCTb XKD 1 TO, KaK
JK3 pearmpyroT Ha TeCT C MaKCUMMaJIbHOM Harpys-
KOV, C LIeJIbI0 BBISIBJIEHMSI CIIOPTCMEHOB C apUTMU-
YeCcKVM MMOKapAMaIbHBIM CyOCTPaTOM.

JKenymoukoBbie akcTpacucTosibl ¢ IKI' mattepHom BITHIT skTonmueckoro komruiekca QRS
M CTPYKTYPHBIM 3a00jieBaHMEM MMOKApZa JEBOTO XeTymouka. YacTas u mapHast 9KCTPacUCTONS JKeTya0d-
KOB ¢ 6JI0Ka/I0ii ITpaBoii HOXKM ITyuka I'ica/mopdosorueit QRS BepxHeit ocy BO BpeMst Harpy304HOro Te-
CTUPOBaHMS y 42-JIETHETO CIIOPTCMEHA, 3aHMMAIOIIEerocst 60eBbIMM MCKyccTBaMu (A). ITpoeKIys 1Mo AJIMH-
HOI1 ocu (B) 1 mpoekiysi mo KopoTkoit ocu (C) MOCTKOHTPACTHBIX MarHMTHO-PE30HaHCHBIX MOC/IeI0BATE N b-
HOCTeJi cep/iia, MOKa3bIBAIOIIast Cy03MMKapAMaTbHYI0/CPEIHIOI MUOKAPAVATbHYIO <II0JIOCY» TTO3THETO
YCUJIEHYSI TaJONMHMSI, BKITIOUAOIIYIO ITepeAHE60KOBbIE, JJaTePAIbHbIE U HUKHEIATEPATbHbBIE CETMEHTHI
CTEHKM JIeBOTO JKeJlyL0uKa (CTPEIKN)
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BrI3BaHHbIe (M3MUecKoii Harpy3koii JKD ¢ 1mo-
numopdHOIT Mopdosiorneit, 0COGEHHO C YepemayIo-
mieicst MopgoJorueit OT COKpalleHns K COKpale-
HUIO (Tak Ha3bIBA€Mblii «IByHAITPABIEHHBIV» MAT-
TepH), CBSI3aHbI C BBICOKMM pyckom BCC mpu ¢u-
3MYeCKUX yCWIMsIX. JJaHHBI apuTMMUUeCcKuii rmarT-
TepPH MOXXeT OBITh BRIpaKEHMEM HaC/Ie[ICTBEHHOTO
3a00/ieBaHMST MIOHHBIX KaHAJIOB, KaTexoJlaMuHep-
rimueckoii monumopdHoit JKT, KoTopas mpempac-
roJjiaraeT K agpeHepruyecky 3aBucuMbiM JKA, Ko-
TOpbIe MOTYT TEPEPOKAATHCS B (GUOPWILISINIO
JKeJIyIOYKOB [26].

Peaxkiius Ha JeTpeHUPOBKY

[penpigyliee MccaefoBaHMe MOKa3aao, UTO y
OOMBIIMHCTBA CIIOPTCMEHOB C IIPEXAeBpeMeH-
HBIMU SKEJTYIOYKOBBIMMU 3KCTPACUCTONAMU U 6Ge3
COITYTCTBYIOIIEH OONe3HM cepama  apuUTMuS
yMeHbIIa/ach WK Mcdye3aia nociae 3-6 mecsieB
OTCYTCTBUS TPEHUPOBOK. B TO BpeMs1 Kak CIopTc-
MeHBI C YCTOWUMBBIMM KO cuMTaauch HEpUTro/I-
HBIMM JJISl YYacTUsI B COPEBHOBATE/NbHBIX BUIAX
criopTa, TeM, y KOro KoimuvecTBo K3 yMeHbLIN-
JIOCh TIOCJIE OTMEHbBI TPEHMPOBOK, ObUIO paspe-
IIIEHO BO30OHOBUTH CIIOPTUBHYIO JI€SITEIBHOCTD, U
UX JIOJITOCPOYHOE HAabGII0eHe TIOTBEepPKIAI0
pemuccuio [22].

OpHako Opyrue uccaeqoBaHKS TOKa3aau Mpo-
TUBOPEUMBBIE Pe3YJIbTaThl U MOCTABUINU IOJ, CO-
MHeHMe [IPOTHOCTMUYECKYI0 1eHHOCTb IeTPeHUpo-
BaHHOCTM criopTcmMeHoB ¢ JK3. Biffi u coast. [29]
MPOAEMOHCTPUPOBAIN, UTO Y 3J0POBBIX CIOPTC-
MEHOB-O/JIMMIINIIEB ¢ yacThiMU JKD ualne Bcero
HaOJ/oaeTcsl yMeHbIIeHNe WM MCYe3HOBEHMe

apUTMMUU TIPU J€TPEHUPOBKE. ITO OTKPBITHE OBLIO
VHTePOPEeTUPOBAHO KaK MOATBEPXKIEHMe TOro,
yto KD gBASIOTCS YacThiO (PU3MOIOTMUECKOTO
CIIeKTPa 3JIeKTPUUECKUX U CTPYKTYPHBIX afallTUB-
HBIX M3MeHeHMii cepaia K Gu3nvecKMM Harpys-
KaM (Tak Ha3blBaeMoe «CIIOPTMBHOe cephie»). C
IIPYTOil CTOPOHBI, Te K€ aBTOPbI B MOCIeAYIOMINX
UCCIIEOBAHUSAX OOHAPYKWIM YTO TepeTpeHu-
pPOBKa CIIOPTCMEHOB He BbI3bIBajia peluanBOB JK3
", YTO He OGbUIO KOPPENSIIUY MEXAY apuTMuue-
CKOI1 HArpy3KOil U CTeleHbI0 Tureprpodun je-
BOT'O >KeJIy[0YKa, BbI3BAHHONM TPeHMpPOoBKOii [30].
Delise u coaBT. [31] He 06HAPYKMIM KAKUX-IMO0
pasnuuuii B HoBeLeHUM SKeTyLO0UKOBBIX apUTMMIL
(coxpaHeHMe WM CHVKEHME) BO BpeMs HabJToie-
HUSI B TPYIIIIe CIIOPTCMEHOB, TPOJO/IKAIOIINX Tpe-
HUPOBKM, [0 CPaBHEHMIO C TPYIIION CIIOpPTCMe-
HOB, ITPEPBaBILMX CIIOPTUBHYIO NeITeIbHOCTD.

Kak ouenuts cnoprcmeHa ¢ XKD

B Tabmuie N22 JK3 kmaccuduuupymTcs Y
CIIOPTCMEHOB Ha OCHOBe KOJIMYeCcTBa, MOpdosio-
TMYeCcKOil KapTUHBI, CJIOXKHOCTM, peakUuu Ha
Harpy3sKy ¥ KIMHUYEeCKUX MTPOsIBIeHnit. B Tabmmiie
MpeJiCTaB/leHbl KPUTepuM, MO3BOJSIONIME OTJINU-
YUTh «0OBIYHBIE» U HOOpOKauecTBeHHbIE XKD OT
«HeoObIYHbIX» JK3, KOTOpbIE CBSA3aHbI ¢ H0JIee BbI-
COKMM PUCKOM CepHeYHOii MaToA0TUMU. DTOT MO -
X0l MMeeT pelllallllee 3HaUeHMWe [Jis1 Hajajiexa-
1ero BefieHus criopTcMena ¢ K9, 9yToOs! onpeze-
JIUTh CTPATM(OUKAIUIO aPUTMUIECKOTO PUCKA U
IMAarHOCTUYECKYI0 PaboTy AJis TOATBEPKIEHUS
(MM UCKITIOUYEHMS) CTPYKTYPHOTO 3ab60seBaHMsI
cepaua.

Tabuia 2
Knaccudmkanms u crpatuduKanms pucKa JXeIygouYK0BOi 9KCTPACHCTO/bI Y CIIOPTCMEHOB
HobpokauecTBeHHbIE Hepo6pokauecTBeHHbBIE
Xapaxkrepuctuxku K3C
Mopdosorust skronmyeckoro QRS BJIHIIT /HMskHSIS OCh, TU- BJIHIIT/mpomMexxyTouHast uin

niuHast BITHIIT m y3kuii
komruiekc QRS (<130 mc)

BEPXHSISI OCh, AaTUTTNYHAS
BITHIIT v mmpokmii KOMILJIEKC
QRS (3130 mc)

OTBeT Ha HarpysodyHoe TeCTMpOBaHMe

YMmeHbIiieHne/nonasneHne | CoxpaHeHUe/yBeINYeHNE

CnosxkHoctb JKOC W3onmpoBaHHbIe, MOHO- IToBTOpSIIONIMIECST***, TTON-
MopdHbIe MopdHbIe

KopoTkuit uHTEpBasI clerieHus™ Her Hda

Knmangeckue naHHbie

CUMITTOMBI Het Ha
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IobpokavuecTBEHHbBIE Hepo6pokauecTBeHHbBIE
Cemerinbiit anamues BCC ** ym kap- Her Ha
IVMOMUOTNATUHA
HOpyrue KT oTKIOHEHUS Het Ha
OTK/IOHEHNMS Ha BU3yaIu3auun Het Ha
[Ipumeuanue:

*3KD HakIaAbpIBAIOTCS Ha ITPeAIecTBYIONMii MUK 3ybra T v paHee (T. e. RHa T).
**TIpeskmeBpeMeHHasi BHe3arHas cepaeuHasi cmepTh (BCC) onpepenseTcsi Kak HaCTyMNMBIIasi B BO3pacTe J0

40 et y My>KUMH ¥ 110 50 JIeT y SKeHIIUH.

***BureMeHUM, TPUTeMEHUM MY HEYCTONUMBas KeTyI0UKOBas TaxXUKapausl.

Hamume JK3 na 3KT ciopTcMeHa B ITOKOe Win
MIPY HArpy30YHOM TEeCTe CaMo I10 cebe He MPUBO-
IUT K NIMarHo3y ceprevyHoro 3aboseBaHusi, HO
JO/DKHO 3aIlyCcKaTh Kackaj, [JaJbHemX cep-
JIeYHO-COCYAUCTBIX MCC/IeLOBaHMUI IJ1s1 IOATBEp-
KOEeHUS (WM UCKIIYeHMs) KapOMalbHOM IaTo-
Joruu. MexxnyHapooHble KpUTepuy MHTepIpeTa-
uuu IKI' y COOpPTCMEHOB TpenrionaralT, UTO
JalbHelas oLeHKa orpaBgana, korga 22 JK3 pe-
ructpupyetcs: Ha DKI' B 12 oTBegeHMSIX B IIOKOE
[16]. OpHako paxke opHa YKO MOXKeT 3aCiIyXKMBaTh
BHMMAaHMUSI, 0COOEHHO TPU HAJWMYUY OTHOTO WU
HECKOJIbKMX U3 3TUX IISITY IPU3HAKOB:

e  T[IOJIOXKUTENbHBI/I CeMeVHbII aHaMHe3
npexaespeMenHoi BCC min kapAoMMUONaTnu;

e  COOTBETCTBYIOLIYE CMMIITOMBI;

e  COMYTCTBYIOIIMeE OTKIOHeHMUs Ha DKT;

e  HeoObryHast Mopdosorus JK3;

e  KOPOTKMI1 MHTEPBAJ CLEIJIEHNS.

dnekrporapauorpadust

KT siBnsteTCst BasKHOI YaCThIO 0OC/IeA0BAHMS
CIIOPTCMEHOB ¢ JK3, MOCKOAbKY COMYTCTBYIOLIVE
HapyuieHust penossipu3anyu/oenonspusaumum
MOTYT TIPeHOCTaBUTh BAKHYI MH(OpPMAIMIO O
BO3MO>KHOI JIeXKalleli B OCHOBe KapIMOMMOIIaTUK
VIV KaHasonatuu [3, 16, 32].

K naunbonee 3HaunmbimM KT eHOMEHAM, KO-
TOpble COOTBETCTBYIOT NaTONOTMM CepIedyHO

MBIIIIbI, OTHOCSTCSI aHOMaIMU PernospU3aLyn:
mHuBepcus 3y6ra T u gempeccus cermenTa ST, a
TaKKe IaToJIoTMYecKue 3yousl Q, HapylmeHus
BHYTPVDKENTyLOYKOBOJM MPOBOAVMOCTY, ITPENBO3-
OysKIeHMe JXeTyI0YKOB U YAJIMHEHHbI! MHTEePBaJl
QT [3, 16, 32]. B cooTBeTCTBUY C TEKYLIVIMY PEKO-
MeHpauusiMu 1o uHrepnperauyu KI' coprcme-
HOB 3T oTKJIOHeHUs Ha JKTI' knaccuduumpyoTcst
KaK aHOMaJIbHbIE U He CBSI3aHHbIE C TPEHUPOBKOIA
pesynbratbl KT, KOTOpble TPEGYIOT OMOTHU-
TeJBHOTO VCC/IeOBAaHMs ISl ICKITIOUeHus 3a60-
JIeBaHMSI MMOKapaa.

K3 ¢ mopdonorueit BJIHIIT u apyrumu KT
OTKJIOHEHUSIMU, TaKMMMU Kak: MHBepcus 3yoma T,
MIPOJTOJIKUTEIbHBIN TTOAbEeM 3y0Ila S MM BOJTHA
3IICWIOH, B HESKTONMYECKUX KOMILJIEKCaxX B BbICO-
KOl CTeNeHU CBUIETEbCTBYET 06 apUTMOTEHHO
Kapauomuonatuu (puc. 4) [10, 33-35]. C gpyroit
crtoposnsl, K3 ¢ narrepHom BITHIIT >130 mc u oT-
putiateabHbiMU 3ybriamyu T B JIEBBIX ITpeKap-
IUanbHbIX OoTBefeHusx (V5-V6) B HeskTommue-
CKMX KOMIUIEKCAX OOJDKHBI BbI3BAaTh MOAO3PEHME
Ha Takue 3abosneBaHus Mynokapaa JDK, kak guia-
TalJIOHHAasl KapAMOMMOIIATHS, HEUIIeMUYeCKU
py6ern JDK (puc. 3), runeprpodudeckast Kapayo-
MMUOIIATUST UM MUTPAIBHBIM MPOJIAIIC, aCCOLMM-
pOBaHHbI ¢ apuTMumeit (puc. 5) [5, 15, 36].
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JKemymoukoBbIe SKCTPACUCTOIBI C BIIOKAION JIeBOi HOKKM ITydKa ['1ca 1 Jekaym B OCHOBE
3ab0sieBaHMEM MMOKApAa MTPaBOTo Xemymouka. XKeryqouyKoBbie SKCTPACHCTOMBI C TATTEPHOM OJIOKAbI Jie-
BOJI HOXXKM ITy4Ka ['mca/mpoMesxKyTOUHOM 0cH, CBsI3aHHble ¢ aHoManysiMu DKI' (HM3KMI BOJIBTaX KOMILIEKCA
ORS B oTBefeHUAX OT KOHEYHOCTEN ¥ OTpUllaTebHbIe 3y01bl T B V1-V3 mpyu HEIKTOMMYECKUX IKCTPACU-
CTOJIaX), KOTOPbIE YCUIMBAIUCH MTPU HATPY30UHOM TecTe Y 34-eTHeit 6eryHnu (A). [TocsieqoBaTebHOCTD
MarHUTHO-PEe30HaHCHOM CbeMKM ceplia (YeTbIpexKamMepHas IpoeK1ysl) BbIsIBUIa AMIaTalyI0 [IPaBoro Xe-
JIYIOYKa C TUIepTpabeKkynsiueil (nuactTonueckast pamka) (B) 1 AMCKMHE3NIO (CTPeiKa) CBOGOIHOM CTeHKM
MIPaBOro XelyLoYyKa (CUCTOMMYeCcKasl paMKa), YTO COOTBETCTBYeT apUTMOreHHoM Kapayomuonaruu (C)
Puc. 4
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[IpesxxmeBpemMeHHbIE sKe/yA0YKOBbIe COKPALIeHMs Y CIIOPTCMEHA C MUTPaJIbHBIM IIPOJIAIICoOM,
acCOLMMPOBAHHBIM C apUTMMeit. XKeymouKoBbie SKCTpacUCTOIbI ¢ Mopdosorueit BITHIT u mepeMeHHO#
ocpio QRS, uTO cBUIETENBCTBYET O MHOKECTBEHHBIX SKTONMMYECKMX OYarax B MMUOKap/e JIeBOI0 XeayJ0uKa
(A). Dxoxkapavorpadus (IJMHHAS apacTepHaTIbHAs ITPOEKIINS), ITOKAa3bIBAIONIAs YTOMIIEHNE U TTPOJIATC
CTBOPOK MUTPAJIBHOTO Ki1amnaHa (ctpesika) (B). [locTkoOHTpacTHas ocaef0BaTeIbHOCTh MarHUTHO-PE30-
HAHCHOI1 ToMorpaduu cepara (anMKaJbHasK YeThIpexXKaMepHast TPOeKIVsT), TOKa3bIBANIAS TTOTEHIIMATbHO
apUTMOTEHHbIE 06/1aCTU MUOKapAMAIbHOTO (Pr6P03a/M03AHETO YCWIEHMS TaIOIMHNEM, JIOKAIM30BaHHbIE
1103311 3a/IHel CTBOPKY MUTPATBHOTO KiIaraHa (He3aKpalleHHas! CTPeJKa) U B 06J1aCTV MMIUIAHTAaTa 3a/THe-
JlaTepaJbHOM NanuISIpHONM MbIIIIbI (cTpenka) (C)
Puc. 5
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Harpy3ouHoe TecTupoBaHue

TecTupoBaHye ¢ GU3NIECKOI HATPY3KOI SIBJISI-
€TCs1 YaCThI0 MePBOI JIMHUY OL[EHKU CIOPTCMEHOB
¢ XK3. OHo mo3BoAsieT OLEeHUTh nmoBefeHue KO
TIpU yBeIMUYeHUM paboueii Harpy3Ky, a TaKKe IM03-
BOJISIET OOHAPYKUTD IPYTVie aHOMAaJIUM, TAKUX KaK
usMeHeHusi cermenTta ST, aHOMasnbHas peakius
apTepuMaJbHOrO AaBleHMs Ha  (GUIUUECKYIO
HarpysKy MM HapylleHue TOJIepaHTHOCTU K u-
3MUYECKOJ Harpyske, KOTOpble MOIJIM Obl CBUIE-
TeJIbCTBOBATh O CTPYKTYPHOM CepIeuHoM 3aboJie-
BaHMM. HarpysouHble MPo6bI Y CHIOPTCMEHOB CJie-
IyeT MPOJOJIKATh IO YTOMJIEHMS, YTOOBI ITOBbI-
CUTb YYBCTBUTEbHOCTD TECTA JIJISI BhISIBJIEHUS a]l -
peHepruyecky 3aBUCUMBbIX XKD UIu UIeMun MUo-
Kap[ia, BO3HMKaloIel TIpy BbICOKOI HarpyskKe.

dxokapauorpadus

dxoKkapauorpadust mpeacTasasieT coboit mep-
BbIIf TeCT AJ1s1 UCCIeJOBaHMS BO3MOXKHOTO CTPYK-
TYpHOTro 3ab0jieBaHMs CepAlla y CIIOPTCMEHOB C
JK3. Dxokapauorpadusi HarpaBjieHa Ha OIEHKY
CUCTOIMYECKOI PYHKIMM (Kak [J106aJbHOIM, Tak U
pEeTMOHAapHOM),  KapTUHbI  AMACTOJIMUYECKOTO
HAaTlOJIHEeHMSI, TOMIIMHBI CTEHKM JXeTyIouKa U pas3-
Mepa KaMepbl, a Takke Ha OI[eHKY aHOMaJIuii IBU -
SKEHMSI CTEHOK, XapaKTePHbIX MJISI UIIeMUUYeCKOit
00Je3HM cepplla, KIallaHHbIX aHOMAajuii, BPOX-
IEeHHbIX TOPOKOB cCepAla U KapAMOMMOMIATHIA.
Dxokapauorpadusi TakKe SIBJISIETCSI OCHOBHBIM
MeTOJIOM CKPMHMHTA JJI5I XapaKTePUCTUKY OTXOXK-
IeHMs] KOPOHApPHbBIX apTepuii OT aOpPThl U MMO3BO-
JiSieT BBISIBUTb BPOXKIEHHbIE aHOMaJIMM KOPOHap-
HBIX apTepuii, KOTOpble SBJSIOTCS BeoyILUMM
MpUYMHAMM MHAYUMPOBAHHBIX uinemuein KA u
BCC y cioprcmenoB [37]. Zeppilli u coasT. [38] u
Peliccia u coaBT. [39] mpoileMOHCTPUPOBAIM BO3-
MOKHOCTh 3XOKapauorpadmueckoil BuU3yain3a-
LM OTXOXIAEeHUSI KOPOHAPHBIX apTepuii y MoJaas-
JISTIONIETO GOJIBIIMHCTBA MOJIObIX CIIOPTCMEHOB, Y
KOTOPBIX KaK MPaBUJIO0 ONTUMaJIbHOE YIbTpPa3By-
KOBOE OKHO C IMPeBOCXOHBIM KauecTBOM 1306pa-
SKeHUS.

Tem He MeHee, sx0KapAuorpadus umeer 3Ha-
YUTETbHbIE OIPAHMYEHMS B OLIEHKE CIIOPTCMEHOB
¢ KD u3-3a ee HECITOCOOHOCTM BBIIBUTb HEKOTO-
pble COCTOSTHUSI, IOTeHUMANbHO CBsi3aHHbIe ¢ BCC
BO BpeM$ 3aHSTHIA CIIOPTOM, TaKue KakK MHTpaMmy-
panbHbII X0, KOPOHAPHBIX apTepuii, aTepoCKie-
pOTMYECKMI CTEHO3 KOPOHAPHBIX apTepuil, arm-
KaIbHAsA TUNepTpodUs WM CerMeHTapHbI
CyO3TIMKapaAMaTIbHO-MeOMOMYPaIbHBI  MUOKap-
IVMaabHbIA Gr6PO3.

MPT cepaua

MPT ob6ecrieunBaeT JOMOJHUTEIbHYIO IMaTrHO-
CTMUYECKYI0 II€HHOCTb 3XoKapauorpabuu vy
crioptrcMeHOB ¢ KO [24]. OHa IO3BOJISIET TOYHO
OILlEHUTh pa3Mepbl MOJIOCTU, TONIIMHY CTEHKH,
IJI06aJIbHYI0 CUCTONIMYECKYI0 QYHKIMIO M PEruo-
HapHbIe aHOMAJIUM IBVDKEHUSI CTEHOK 000MX sKe-
JIYIOYKOB; KpoMe Toro, MPT oGiagaeT yHMUKaIb-
HOJ CIIOCOOHOCTBIO BBISIBJISIT M KOJIMYECTBEHHO
OlleHMBaTh aHOMalIuMM TKaHM MMOKapa, Takue
KaK OTeK, >KMpoBasi MHGUAbTpauUs i Guopos
3aMenawilero TUMa, ¢ IOMOIIbI0 MeToa T037-
Hero HakoruieHus ragonnaus. CoobIIanoch, uTo
MPT ¢ KOHTpPaCTHBIM YCUJIEHMEM CITOCOOHA M TeH-
TUGULIMPOBATH HATMYME HEMIIEMIYECKOTO pyoIia
JDK, KOTOpbBIii HEe OOHAPYKMBAETCS TP IXOKap-
nyorpadun, y 3HaUMTETbHONM YacTy CIIOPTCMEHOB
C SIBHO HeOOBSICHUMbBIMM JKD Wiy HapymeHUsIMU
penonsipusanuu [8, 9, 23, 24, 40, 41]. 3tn pyoOIIBI
He 0OHaPYKMBAIOTCS TP aHAIN3€e IBVIKEHUS CTe-
HOK Ha 3XOKapauorpaduy, moToMy 4TO OHM 3a-
TParMBalOT CETMEHTApHYI0 006/1acTh JKeTyIoouKo-
BOJ MYCKYJIaTypbl 1 He 3aTParuBaloT Cy03HI0Kap-
OVanbHBI CJ0M CTEeHKM, KOTOPBIA B OCHOBHOM
CITOCOOCTBYET YTOJIIEeHNIo Muokapaa. Kak cimen-
ctBue, MPT-MeTon, cTal KIIOUYEBbIM TE€CTOM MJIs
OIIEHKM CITOPTCMEHOB ¢ JK3 ¢ Mopdosornyeckumm
MpU3HaKaMu BeICOKOTO pucka. MPT Takske 1ieHHa,
Korjma sXokapauorpaduss HeyoemuTelbHa, OCO-
O0eHHO ecaM OSKTomMueckuit QRS  mIMpOKMii
(> 130 mc) opu martepHe BITHIII/BepxHeit ocu,
YTO [TpefronaraeT NPpoOUCXOXIeHNe OT HIKHe -
TepaJbHOM CTEHKM JIeBOrO JKejlyJouka. Bepost-
HOCTh OOHApYKeHUSI CKPBITOMl aHOMaINu MMUO-
Kapnaa Ha MPT y criopTcMeHoB ¢ K3 Hanboee BbI-
COKa, KOTJla OHY SIBJISIIOTCSI KOMIUIEKCHBIMU W/WJTN
BbI3BaHbI (hM3MYecKMu Harpyskamu [23]. B cooT-
BETCTBUM C TEKYLMMM COIJIaCOBAaHHBIMM CTaH-
mapramu uHTepnperanyy OKI' y cmiopTcMeHOB [0-
TOJIHUTENbHAsl OLeHKa ¢ nomombio MPT Tarke
rnokasaHa crioprcmenam ¢ > 2000 K3 3a 24 ygaca
(He3aBucUMO OT Mopdomorumu X3, CJIOKHOCTU U
peakuuyu Ha Harpys3Ky). IIpu sTom 3Ta pekoMeH1a-
uus niass MPT, ocHoBaHHast IPOCTO HA KOJIMYECTBe
JK3, MmokeT ObITh yCTapeBlleil B cBeTe 6oiee CO-
BpeMEHHbIX HAYYHbIX B3IJISIIOB Ha CTpaTudumKa-
LMIO0 apUTMMUYECKOTO PUCKA Yy CHOPTCMEHOB.

IToagBeneHVe UTOrOB OLIEHKU

Ha puc. 6 mpencraBieHa rpakTuyeckast 6710K-
CcxeMa KJIMHMYEeCKOol OleHKM croptcMeHa ¢ JKO.
O6ctemoBaHMs IEPBOI IMHUY BKITIOUAIOT 9XOKap-
nuorpadmuio, TeCT C MakKCUMaJIbHOM (U3UUECKOi
Harpyskoi u 24-4acoBoit amMOy/laTOpPHbII MOHU-
topurr IKI' (B upeane ¢ koHdwurypaumueit B 12
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OTBeeHUSAX U BK/IOUEHVEM TPeHUpOBKMU). Eciu
pe3ynbpTaTthl 3TUX O00C/IeIOBaHMII HE COOTBET-
CTBYIOT HOpMeE, Ja/JbHelIINe aHa/IV3bl 3aBUCSAT OT
npexrnosaaraemMoro 3aboneBanusi. OeHKa CIOpPTC-
MEHOB C OTPULATEJbHBIMM DPe3yJbTaTaMy Iep-
BUYHBIX 00CI€I0BaHNII OCHOBBIBAETCSI HA XapakK-
tepuctukax JKD. CHopTcMeHbl € «HZ0OpOKaue-
CTBEHHO» KapTMHOI XKD (cM. TabJ1. 2) He TpebyIoT

JajbHeNIIero TeCTUPOBAaHUSI U MOTYT CUMTAThCS
MOAXOASIIVIMMY JJI51 yUaCTHSI B CIIOPTUBHBIX MePO-
MPUSITUSX, 32 UCKITIOUeHMEeM CIyJyaeB, KOraa Kiu-
HUYecKoe MoJlo3peHre Ha 3abo/eBaHue 0CTaeTcst
BBICOKMM }3-3a C€Pbe3HbIX apUTMUUYECKUX CUMII-
TOMOB WM  TOJOXUTENIbHOTO  CeMeiHOro
a"naMmHe3a 1o BCC mwimn kapayoMmonaTum.

X3 Y CNOPTCMEHOB

!

YKANOBbI, ONPOC, CEOP AHAMHE3A,
OBEBbEKTUBHOE UCCNEQOBAHME, 3KI B
MOKOE, 24-4 MOHUTOPUHT 3KI
HArPY304HOE TECTUPOBAHME, 3xoKI

OTKNOHEHWA HET OTKJ/TOHEHWUSA ECTb
(3a uckntoyeHuem X9) (kpome X3)
XAPAKTEPMCTUKM X3 MOAO3PEHME HA NOAO3PEHME HA
(M. TaBnuuy 2) KAPLMOMMONATMIO NIPYTOE
3ABOJIEBAHUE
JOBPOKAYECTBEHHbBIE NOEPOKA B b
y A
AANbHENLUEE MPT C KOHTPACTUPOBAHUEM WCCNEAOBAHMA MO
WCCNEQOBAHUE HE (FeHeTUUECKOE TECTUPOBAHME Ha KOHKPETHbIM
nrpoBogMUTCA KaTexonaMuHeprnueckyto nonumopdHyto XT npu 3ABOJIEBAHUAM
BbISBEHNM KO BO BPEMA Harpy3o4Horo TecTa)

LONYCK K

COPEBHOBATE/NIbHOMY
CnopPTy

OTCTPAHEHME OT 3AHATUIA CMOPTOM,
JIEYEHUE 3ABOJIEBAHMA

[Tpepnaraemsblii aJITOPUTM OLLEHKYM CIIOPTCMEHOB C IPeXIEeBPeMEHHOM JKelTyLOYKOBOM 9KCTPACUCTONINEN.
24-yacooit mouuTopuHr JKI' B uzease go/keH MMeTb KOHGUrypauuio ¢ 12 oTBegeHUsIMU

CnopTcMeHaM C «HemoOpOKavueCTBEeHHbBIM»
nartepHoMm JK3 cnenyet npovitu MPT ¢ KoHTpacT-
HBIM yCUJIEHVEM, HE3aBUCUMO OT CUMIITOMOB, Ce-
MeTHOTO aHaMHe3a WIK Pe3ylIbTaToB 06c/Ie[0Ba-
HUI1 TIepBOIt TMHUM, UTOOBI MCKITIOUUTh CKPBITHIiA
MMOKapAUaIbHbIA CyOCTPAT C PUCKOM 3JI0Kaue-
CTBEHHBIX apUTMMIi BO BpeMsl 3aHSITHI CLIOPTOM.

JK3, BO3HMKawIIye BO BpeMsl Harpy304yHOIO
TecTa WM YCIOKHSIOLIMECS TPy yBeJIMYEeHUU
HarpysKky, MOTYT ObITh IIPU3HAKOM KaTeXxoJIaMu-
Hepruueckoit monmumopdHoit KT, oKoHuaTesb-
HBIM AMardHos (MM MUCKIKUYeHMue) KOTOPOW 3aBM-
CUT OT MOJIEKY/ISIPHO-TEHETUUYECKOTO TeCTUPOBa-
HMS Ha [TaTOTeHeTUYeCKMe MyTal iy TeHOB pUaHo-
IVHOBOTO peLienTopa Ui KajlbCeKBeCTpMHa [26].

CorlacHO TIpeAJIOKEHHOI G6JI0K-cXeMe Beje-
HMS CrIOpTCcMeHOB ¢ JKO (cM. puc. 6), majbHeliias

Puc. 6

IMarHOCTMUecKasl OlleHKa C MOMOIIbIO CIOKHBIX
(M IOpOroCTOSIlINX) BU3YAIU3SUPYIOIIUX TECTOB
WJIM MOJIEKYJISIPHO-TEHEeTUUECKOT0 TeCTUPOBaHMUS
orpaHuYeHa HeOGOJIbIION MOArPYIIOi CIIOpTCMe-
HOB C «HeI0OpOKaueCTBEHHBIMU» XapaKTePUCTH-
Kamy XKD, KOTOpble MOT'YT OTpaXkaThb KIMHUYECKU
CKPBITYI0, HO IMOTEHIMATbHO CMEPTEIbHYI0 060-
JIe3Hb CepAlla, OMarHo3 KOTOpPOi MOXKeT ObITh
MIPOIYILEH PYTMHHBIMM TecTamu. Hamporus, pe-
TUCTpaIMs «I06pOKayecTBeHHbIx» KD, Hampu-
Mep, C «MHOYHIUOYISIPHBIM» WM «(DaCIVKY/ISIP-
HBIM» TIaTTEPHOM, [OJ/DKHA 0OeCIeuuTh yBEpeH-
HOCTbD B IIPOJOIKEHU M YUACTUS B CODEBHOBATEJIb-
HbBIX BUAxX CIIOPTA, IIPU YUIOBUY, YTO [IePBUUHBIE
o6cemoBaHus B HOpMe, Y CIIOPTCMeHa HET CUMIT-
TOMOB U CEMeliHbIVi aHaMHe3 I10 HaC/IeJCTBEHHbIM
3a00/1€BaHMSAM Cepflla WM IpeXIeBpeMeHHO
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BHE3aIMHOV CMepTU OTpuliaTeNbHbli. OkuaaeTcs,
YTO MCIIOJAb30BaHME 3TOTO COBPEMEHHOIO U II0-
IpoOHOro momxona K uHTeprperanuu XKD u 1mo-
CJIeyI0IIeMy AMarHOCTUUECKOMY 006C/IeJOBaHUIO
VIYUIINT CepLevHO-COCYAUCTYIO ITIOMOILb CIIOPTC-
MeHaM.

IMocnencTBust 1A y4acTUsI B CIIOPTUBHBIX
COpPEeBHOBaHUSAX

Hamuume ctpyktypHOro 3a6osieBaHusI cepiia
SIBJISIETCSI KJTFOUEBBIM TIPOTHOCTUYECKUM (HaKTO-
pOM 1 HanboJIee BAXKHBIM OTIPeIeSIIoINM (haKTo-
POM B OTHOILIEHMM PEeKOMEeH/AIlnii 1o MPUTOTHO-
CTU K COPEBHOBATEIbHOV CHOPTUBHONM IesiTeNb-
HOCTY JJ151 CIIOPTCMEHOB € JK3.

CornacHO pekoMeHIaUMsIM AMepUKaHCKOM
KapAMOJIOTMYEeCKO accoumanuMu M AMepuKaH-
CKOTO Kojtemka KapauosoroB ot 2015 ropa,
criopTcMeHbl ¢ JKO Ipy OTCYTCTBUM CTPYKTYPHOT'O
3abosieBaHMS Cep/Ia JO/DKHBI CUMTATHCS TTOIXO0-
OSIIMMUA JJIS1 yIacTUSI BO BCEX COPEBHOBATETbHBIX
BUIAX CIOpTa. PekoMeHayemasi MHTEHCMBHOCTD
yIIpakHeHUI JO/DKHA OCTaBaTbCS HMDKe Iopora
BO3HMKHOBEHMS CBSI3aHHBIX C apUTMMEN CUMIITO-
MOB, TaKMX KaK IIpeIo6MOPOYHOE COCTOSTHME, T'O-
JIOBOKPYKEHME MM OfbIIIKA. EC/IV BBISIBIIEHO cep-
JIeYHO-CcOoCyayucToe 3abosieBaHye, CBSI3aHHOE C
PUCKOM, paspellieHbl TOIbKO CIIOPTUBHbBIE 3aHSI-
TUSI C HU3KOM MOTPEOGHOCTHIO CEPAEUHO-COCYIM-
CTO¥ cuUCTeMHl [4].

PaHee KOHCEHCYCHBII JOKYMEHT paboueii
TPYIIIBI [0 CIIOPTUBHOM Kapauonaoruu EBporieii-
CKOro ob1ecTBa Kapauonoros ot 2006 r. ycTaHo-
B/ GOJIee CTPOrMe KPUTEPUM TIPUEMIIEMOCTU U
PEKOMEHI0BaJ UCK/IKOUUTD M3 COPEBHOBATEBHOI
CIIOPTUBHO AeSITelbHOCTM CIIOPTCMeHOB ¢ >2000
JKO/meHb ¥ KOMILJIEKCHBIMM WM BbI3BAaHHBIMU
dusmueckoit Harpyskoi JKO maxke mpyu OTCYTCTBUU
CTPYKTYPHOTO 3a00JIeBaHMs Cep/lia, eCIU TOJIbKO
OHM He MCUYEe3HYT uepe3 3—6 MecsleB Mocje mpe-
KpallleHUsI TPeHUPOBOK [2]. OgHAKO 3TU peKOMeH -
Jauyy KaXKyTCsl YyCTapeBUIMMM, YUUThIBas Oojiee
CBekye HayuHble AaHHble 0 MOp(OIOrun 1 Kiau-
HMUYeCKOM 3HaueHuu JKO.
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OLIEHKA YPOBHS{ IICUXO3MOLIMOHAJIBHOT'O CTATYCA
¥V ITAIIMEHTOB C XPOHNYECKUMU I'EITATO3AMMU

AHHOmauus. B cmamee npedcmasieHo ucciedosaHue no oyeHke NCUX0IMOYUOHATbHO20 Camyca y hayueH-
moe ¢ XpoHuuecKumu 2enamosamu. IpedcmasneHst pe3ynbmamsl UCC1e008aHUSsL, PACCMOMPeEH 80NPOC 0 BAUSHUL
3a00/1€6aHUS HA NCUXO3MOUUOHAILHOE COCMOSAHUE NAYUEHINO08 U U3MeHeHUe NCUX0IMOUUOHAIbHO20 CIamycd.

Knioueewle cioea: XpPOHUYecKue 2enamao3sol, nCuXO.?MOUUOHGﬂbeIﬁ cnamyc, cmpecc.

Beenenue

XpoHMYecKue TernaTosbl — 3TO TpyIia 3aboie-
BaHMIT TeUeHM, XapaKTepusymommxcs muddys-
HBIM M3MEHEHMEM ee TKaHel, KOTOpble MTPOUCX0-
ISIT B pe3y/bTaTe HapylleHus: 0OMeHa BeIlecTB U
dyukuyuyu neyenu. OHM MOTYT BO3HUKHYTb U3-3a
pa3IMYHBIX NPUUMH, TAaKUX KaK aJIKOTOJIbHOE U
HapKOTUYECKOe OTpaBjieHNe, MHPEKIMOHHbIE 3a-
Oos1eBaHMS, HapylIeHe 0OMeHa JIUITUIOB U yIjIe-
BOZOB, HapyllleHre oOMeHa kejie3a U Ipyrue.

B HacTos1ee BpemMs pasinyaT:

e  JKupoBoii remaro3 - Haubosiee pacIpo-
CTpaHeHHbIN BUJ, XPOHUYECKUX TelaTo30B, KOTO-
pblii XapaKkTepu3yeTcsl HaKOIJIeHMeM >KuMpa B
KJIeTKax MevyeHn.

e  AJIKOTO/BHBIM renaro3 - BO3HUKAeT Ipu
3JIOYIIOTPE6IEHUI aJIKOTOJIEM U XapaKTepu3yeTcst
Inddy3HBIM M3MEHEHMEM TKaHe TeYeHn.

° ToKcMUYeCcKUi1 rernaro3 - BbI3BaH BO3[eil-
CTBMEM Pa3IMUYHBIX TOKCUYECKUX BEIeCTB, TaKUX
KaK JIeKapCTBa, S1bl, XMUMUUYECKMeEe BellleCTBa.

. MepnHbIl reraTos - CBSI3aH C HAKOIIJIEHMEM
Meqy B IleYeHU, YTO IPUBOIUT K HApYIIEHUIO ee
byHRLMI.

e TemaTo3 mpy HapyuieHuyu oOMeHa JIUIN-
OB - BO3HMKAET MpU HapyIleHn oOMeHa KUPOB
U XapaKTepu3yeTcs HaKoIJIeHVeM JIMTIUIOB B TKa-
HSIX TIeUeHMN.

e TemaTo3 npu uHMEKIMOHHBIX 3ab60eBa-
HUSIX - BO3HMKAET NpY MHGEKIMSX, BbI3IBAIOIINX
BOCITJINTE/IbHBIN MPOLIECC B IMeYeHM, TakKuX Kak
rernaTuThl.

Lenb ncciegoBaHUA

O1leHKa BIMSIHUS 0GOJI€3HM Ha TICHMXO0IMOIMO-
HaJIbHBIN CTATyC MalMeHTOB, BbISIBJIE€HME 3aBUCK-
MOCTM MEXIY CTEeIeHbI0 MPOSBIeHN 60/Ie3HN U
BAMUSIHMEM MX Ha KaUeCTBO >KU3HN.

MaTtepuansl 1 MeTOAbI MCCIeOBaHMS

s uccmegoBanust 66110 TpuBaedeHo 20 ma-
uueHToB (10 my>xumH M 10 >XeHIMH), HaXOAs-
LIMXCS Ha JIeYeHUM B YUIOBMSIX CTaluMoHapa. s
OII€HKM TICUX03MOIIMOHAIBLHOTO CTaTyca ObIIo pe-
[IEHO MCII0/Ib30BaTh PSIA, METOIOB:
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e  AnkertupoBanme. [TaneHTam 6bUIM TIpEJ-
JIO)KeHbl aHKeTbl, KOTOpble IIOMOTYT BBIIBUTH
HajluuMe TMCUXMUYECKUX U SMOLMOHANIbHBIX pac-
CTPOJACTB, TakuUX KaK Jenpeccusi, TPeBOKHOCTb,
pa3gpakUTeNbHOCTD U IpyTHE.

e  Kinmunanueckoe nHTEpBHIO. B X0/1€E Gecempl ¢
MaIeHTOM BO3MOXHO BBISICHUTH Hajinuue psiaa
npo6sieM, a Takke OLEHUTh YPOBEHb TPEBOXHO-
CTU U IeTIPeCCUN.

e  lismepeHue ypoBHs cTpecca. [laneHTam
ObUIO TIPeIOKEHO 3aTOTHUTD CIelaIbHbIe aH-
KeTbl, KOTOpble IIOMOTYT OLIeHUTb YpPOBEHb
cTpecca U ero BAMSHME Ha IICUX03MOLIMOHATIbHOE
COCTOSIHME.

[T KOMIJIEKCHOCTM M OO'beKTUBHOCTU MUCCITe-
IOBaHMSI ObUIM  MCIIOJb30BAHBI  CJIEOYIOIINE
ONPOCHUKM M MaTepuasbl: aHKeTUPOBaHME KaXK-
JIOr0 TalMeHTa, MHTepPBbI0, TeCTUPOBaHME II0
IIKaje OLleHKM TpeBOXKHOCTU U Aenpeccun HADS,
onpocHiuk «CAH» (caMouyBCcTBME, aKTUBHOCTbD,
HaCTpOeHMe), IIBEeTOBOI TecT Jliolepa.

PesynbTaThl MCC/IeJOBaHUA

e AHKeTupOBaHMe. Bo3pacT MCIBITyeMbIX-
oT 50 1o 68 yieT BKIIOUUTENBHO, 50%-My>KUMHBI,
50% seHmuHbl; 60%-Hanuuue COMYTCTBYIOIIMUX
XpOHMYEeCcKuX 3aboseBanuit. Cpeay BCEX UCIIBITY-
embix 60% MMeEIOT BpedHble MPUBBIYKM, U3 HUX
20% W KypsIT, ¥ YIOTPEOJISIOT aJKOTOJb PEry-
nsapHo, 20% kypst, 20% ymoTpebIsioT aaKorojb

perynsipHo. 40% malyeHTOB OLEHWIM YPOBEHb
CBOET0 3[0POBbs, KAK HOPMAaJIbHBIi, 160 He3Ha-
YTEJIbHO CHIDKEHHBIN, Opyrue 60% OTMeTun,
YTO He CUMTAIOT CeOs 3MOPOBBIMM, MX KauyeCTBO
SKM3HM 3HAUUTEJIbHO CHIUKeHOo. 60% IaleHTOoB
OTMEeTUJIV CHUKeHMe aKTUBHOCTH, BSIJIOCTD U aria-
THIO 3a IocjaeaHee BpeMs. BbISICHMIOCH, UTO Y
OOJBHBIX IIPUCYTCTBYET acTeHOBEreTaTMBHbIA
CUHIPOM.

e Illkana HADS. I'lo pe3ynbTaTaM aHKeTUPO-
BaHUs 30% MCHOBITYeMBbIX He MMEIOT INPU3HAKOB
TpeBoru u genpeccun, 70% uMeIOT IPU3HAKM Cy0-
KJIMHUYECKOI TPEeBOTU U AeNpecCum.

e  OnpocHuxk «CAH». B pesyibTaTe mnccneno-
BaHMS 10 JaHHOMY ONPOCHUKY BBISIBJIEHO, UTO Y
60% mMmauMeHTOB [OOMUHUPYET U3MEHUMBOE
HacTpoenue, y 20% mpeobiamaeT Mpeumylie-
CTBEHHO IUIOXOe HacTpoeHme, y 20%-xXopoiiee
HAaCTPOEHMeE, UTO CBUAETEILCTBYET O 6/1arOIpusIT-
HOM COCTOSIHUM JIN1Ib Y 20% WUCIIBITYeMBbIX.

° LIBeToBOl Tect Jlromiepa. [ OaHHONI
TPYTIIbI ObLT BLISIBJIEH PSIZL YACTO BCTPEUAIONIMXCS
MPU3HAKOB: CHU)XEHME BOJIU, CKEITUYHOCTh U He-
IIOBEPUYMBOCTb, SMOLMOHA/IbHAS HAIPSKEHHOCTD,
YYBCTBO AMCKOMMOpTa, TPYAHOCTM B afamTalyu.
Hannune/oTcyTcTBIME BbIllIeNlepeunCaIeHHbIX TIPU-
3HaKOB y MAIMEHTOB OYyIeT MpeCcTaB/lIeHO B Tab-
JuIe.

Tabmmia

% KauectBO Hanuumne co- Bpennbie [MIxama HADS «CAH» Tect JIto-
co- SKM3HU ITyTCTB. XPOH. IIPUBBIYKU (Tpesora u (HacTpoeHue) mepa
OTH- 3abosieBaHMI (RypeHue u Jerpeccys)

e aJIKOT'0J1b)

20 CHMUXeHO K+A + [Tnoxoe +

10 CHUXEHO K + NsmeHunBoe

10 He nameneno - - + Xoporiee -

10 CHMUXeHO + K - NsmeHunBoOe +

10 He nameneno - - + Xoporiee +

20 CHUXEHO + A + NsmeHunBoe +

10 He n3meHeno - - - N3menunBoe +

10 He n3meHeno - - - N3meHunBoe -

BoiBogbl MICITBITBIBAIOT CTPEeCC, OUCKOMMOPT U CHUKEHUE

[Ipy XpOHMUECKMX Teraro3ax HabIomaeTcs
HEraTMBHOE BIMSHME HA TMCUXO3MOIMOHATbHOE
COCTOSIHME TIAIIEHTOB, YTO B CBOKI OYepelb B
JaJbHeIIeM MOKET BbI3BaTh Pa3MUHbIe ITCUXU-
Yyeckye 1 SMOIMOHAIbHbIE PACCTPOICTBA.

[TcMX09MOIMOHATbHbBIE TTPOSIBJEHUS TIPU XPO-
HMYECKMX Ternaro3ax BKIIOYAIOT B cebs menpec-
CUI0, TPEBOXXHOCTh, Pa3APaKUTETbHOCTh, HApPY-
IIeHMsI CHa, YCTaJIOCTh, ITPOGIEMbI C KOHIIEHTpPa-
1Meit ¥ 3arioMiuHaHueM MubopMatui. IlanyeHTs

BOJIA.

Kpowme Toro, manyeHTbI C XpOHUYECKMMY remna-
TO3aMM MOTYT WCITBITBIBATh UYBCTBO OECITOKOM-
CTBa U TPEBOTM M3-3a BO3MOSKHBIX OCIOXXHEHUIA
3abosieBaHMsI, TaKUX KaK LYPPO3 U PaK IMEUeHW.
JTO MOXeT MPUBOIUTH K YXYAIIEHUIO KauecTBa
SKU3HU U TIOBBIIIEHHO! TOTPEOHOCTY B TICUXOJIO-
ruveckoit mopnepskke. Ilpu JjieueHUM XpoHUUe-
CKMX TeIaTo30B BasKHO YUMUTHIBATh HE TOIbKO Pu-
3MYecKue, HO U TICUXOJIOTUUECKME aCIIeKThbI
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3abosieBaHMs M obecrieunBaTh MalMeHTaM Heoo-
XO,ZLI/IMYIO HCI/IXOJ’IOI‘I/I‘-IECKYIO nozulepx(l(y n I10-
MOIIIb.
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NCCJIEJOBAHUE YACTOTBI BCTPEYAEMOCTH CEPJAEYHO-COCYANCTBIX
3ABOJIEBAHU V ITAIIMEHTOB CO CTEATOTEIIATO30M

AHHOmauus. Cmeamozenamo3s s6semcs 00Hot u3 sedywjux npobyiem 2enamosozuu, Komopas Moxcem npu-
8ecmu K U3MeHeHUSIM KaK 6 nuujesapumesibHol, max u 8 cepoeuHo-cocyoucmoti cucmeme. Yacmoma cmeamoeze-
namosa 8 P®, no daHHsIM nonyasyuoHHozo ucciedosarus DIREG 2, cocmasuna 37,1 %.

Knroueawle cioea: cmeamozenamos, cepaeuHo—cocyaucmbte 3(160]163(1Huﬂ, neueHoy, namaoJio2us, 3abonesattue.

BBe,ueHMe. B yci0BUSIX T106a/IBHOM STUAEMUN
OXXMPEHMSI PUCK Pa3BUTHUS CTeaTOrernarosa
3HAUUTENbHO yBemuumiacsa. OTMeuaeTcs poOCT
4ycaa Jnll, MMeIMX MpeapacnoioskeHHOCTh K
IaHHOMY 3a6oeBaHMI0. CTeaTorenaros SBIseTcs
MIPOTPeCcCUPYIOMINM 3a060/1eBaHMeM TeUeH!, KOTO-
poe MOKeT IIPUBECTU K LMPPO3Yy, rernaToKapiim-
HOMe U cMepTHu. Takke MallMeHThI CO CTeaTorermna-
TO30M BXOJSIT B TPYIITY MOBBIIIIEHHOTO PMCKa cep-
IeYHO-COCYAUCTHIX 3aboeBannii. ITo JaHHBIM UC-
CJlemoBaHMit, OMMy6IMKOBAHHBIX Ha caiiTe PubMed
[1], BBISICHWIOCH, UYTO OCHOBHOI HPUYMHON
CMepTH NalMeHTOB CO CTeaTorernaTo30M SIBJISIETCS
MaToJOTUSI MMEHHO CepAeYHO-COCYIUCTOM CU-
CTEMBI.

CTeaToremnaTo3 — XpOHMYecKkoe 3abojieBaHMe
TeyeH MeTaboIMUYecKoro reHesa y JiuiL C OTCYT-
CTBMEM 5K30Te€HHBIX (PAKTOPOB TOKCUUECKOTO I10-
paskeHUsI TieueHM (Harlp., SK30TeHHbBI 3TaHOI),
06yC/I0B/IEeHHOE HaKOIUIEHMEeM JIMIIMIOB B COCTAaB-
JISIOIIMX TIeYeHOUHYI0 AOJbKY KJIEeTOYHBIX 3je-
MeHTax, Mopdoornuecku MoATBEPKAAEMOe CTe-
aTto3om [2].

Llenpio maHHOM MCCAeOOBATEIbCKOM pPabOThI
SIBSETCS CTaTUCTUYECKMII aHaJu3 YacTOThI
BCTpPEUaeMOCTM CepAeuYHO-COCYAMCTOI MaToj0-
MM Yy TIallMEeHTOB CO  CTeaTorernaTo30M,

BBISIB/IEHHO/ yTeM c6opa C/IeyIIInuX mapaMeT-
POB: MMeIOMIAsICsS COIMYTCTBYIOIIAs CepAeuHO-CO-
CyaucTasi IaTOJIOTUS, IIoKa3aTeau JIUIIUMTHOIO
CIIEeKTpa, IeUYeHOUHble (epMeHTbI, HaJMUMe TIU-
MepriuKeMmun HaTOIAK, 3HaueHMUs WHAEeKca
Macchl Teja. Bce maHHbIe B3SIThI U3 UCTOPUIL 6O-
JIe3HM NalUMeHTOB MeIUIMHCKOro ueHTpa «l'a-
CTpoLeHTp» T. IlepMu, C MOATBEPXKAEHHBIM IMa-
rHO30M CTeaTorernaTos.

Martepuansl M MeTOAbI: BblI NpOBEEeH aHa-
nu3 30 ucTopuit 607e3HM MAlMEeHTOB MeIOUIINH-
ckoro neHtpa «l'actpouentp» r. Ilepmu, ¢ nop-
TBEPKOEHHBIM [OMAarHo30M CTeaToremnaros3 (1o
IaHHBIM JIAO0PATOPHBIX M MHCTPYMEHTaIbHBIX
METOHOB MCCieoBaHusl). Bpuin cobpaHsl U Ipo-
aHaJIM3MPOBaHbI CJIefyollye MapaMeTphl: I10Ka-
3aTeNy JUMMIHOTO CIIEKTpa, MEeUYEeHOUHbBIX ¢ep-
MEHTOB, Ha/iMuMe TUNEpPrIAMKeMUM HaTOIIAK,
MMeEIOLLMeCs] COMYyTCTBYOIIME CepAeUYHO-COCYaN-
CThI€ ITaTOJOTMM, 3HAaYeHMsI MHAEKCa MaccChl Tena.
YuuTBHIBAJICSI BO3PaCTHOM U TeHOEpPHbI IIpu-
3HaKku. M3 30 namnyeHToB 16 uejoBeK — sKeHIIMHbI
(53,3%) u 14 - myxunHbl (46,6%). BospacTHoi
IMara30H UCCIefyeMbIX COCTaBUI OT 44 jieT 110 82.

PesynbraTsl. CpelHMIT BO3pPACT MALMEHTOB —
58,9%11,25. XXenmmust 53,3%, My>kunHbI — 46,6%.
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V 60% mnauueHTOB CO CTearorernaro3oMm, IO
JaHHBIM aHaMHe3a WCTOpUM OOJie3HU, ObUIU
HaliIeHbl COMTyTCTBYIOLIME C€PAEUHO-COCYAUCTHIE
MaTOJIOTUM: TUIIepTOHUYecKas O6one3nb, UBC,
HapyLIeHNsl pUTMa CepJlia, aTepoCKIepos.

CpenHuii mokasaTesb obmero XC cpeny namu-
eHTOB 5,68%1,15 MMOJb/1 (BbIlIE HOPMBI, HOP-
MaJIbHbIE 3HAUeHUS <5,2 MMOJIb/TT), IPUUYEM YBeE-
nuueHue Habmogaetcst y 60% (18 uenosek). Cpen-
Hee 3Hauenue JIIIBII paBHo 1,17%0,34 MMOJIb/1 (B
npefenax HOpmbl). CHIDKeHMe NaHHOTO MoKasa-
Tenst (Huke 0,9 MMmosib/n) onipegensertcsy 20% ma-
1MeHTOB (6 yenoBek). CpegHunii nokasatenb JITTHIT
3,59%1,14 MMoOb/NT (BbIlIE HOPMbI, HOPMAaJIbHbIN
rokasarejib MeHee 3,4 MMoJib/1). Y 66,6% maim-
eHTOB ypoBeHb JIITHII Boiilie pedepeHCHbIX 3HaUe-
Huit (20 denosek). CpegHee 3HauveHue JIITHOII
0,88 MMosb/n (HOpMaibHbBIM TOKazaTenb <0,84
MMOJIb/T), €eT0 yBeandeHue uMmeercs y 40% maum-
eHTOB (12 uenoBek). CpegHuii mokasaresb TT' y na-
uueHtoB - 2,16*0,88 mmosb/n (HopMma < 2,1
MMoOJib/m). Y 14 manueHToB (46,6%) ypoBeHb TT
Bblllle o/DKHOrO. CpefqHMit ypoBeHb K03bdUIm-
€HTa aTeporeHHOCTH 3,96%1,25, UTO BbIllle HOPMBbI
(3,5), n HabmogaeTtcsa y 60% maiyeHToB (18 yeno-
Bek). TakuM 06pa3omM, MOKHO CIe/IaTh BbIBO, UTO
y OOJIBIIMHCTBA OOJIBHBIX CO CTEATOTrernaTo30M
MMEeIOTCSI Te MM MHble M3MeHeHMs ToKasarteseii
JIUTIMTHOTO CIIEKTPa. DTO YCYTyOJIIeT IPOrHO3 Ma-
I[MEHTOB B OTHOILIEHMUM PUCKA CePAEUHO-COCYIM-
CTBIX 3a00JIEBAHMII M CMEPTU OT HUX, OITOMY
TpebyeT KOPpeKIn.

ITo urory aHanm3a moxasareseil reueHOUHbIX
dbepmenToB (AJIT u ACT) 6bUIM TIOTYUEHBI CIIeTy-
oljye pes3y/bTaThl: cpenHee 3HauveHue
AJIT=30,3+29,9 E/n, ACT 23,58%16,5 E/n1. JlaHHbIE
ToKa3aTesy HaXOASTCS B Ipefeiax HOpMbl. M3me-
Henne AJIT (6onee 41 E/n) onpenenserca y 26,6%
(8 uenoBek), ACT (6osee 38 H/n) y 6,6% maiieH-
TOB (2 4yeyioBeKa). [IpM3HaKky OMUTOMM3a (TIOBbIIIE-
HJe TIeYeHOUHbIX (PepMEeHTOB) He XapaKTepHBbI J1JIs
GOJIbHBIX CO CTEATOTEIIaTO30M.

V3MmeHeHMe TMoKasaresisl TIOKO3bl HaTOLIAK
(Bblllle HOPMBI) ObUIM BBISIBJEHBI Y 26,6%

namyeHToB. HapyiieHus yrieBogHOTO o6MeHa He
TaKk crenuuyHbl ISl CTeaTorernaro3a, Ho MOTYT
YCYTYOISITh PUCK CEPIEUYHO-COCYAUCTHIX OCIIOXK-
HEeHUI.

[To 3HAUEeHMIO MHAEKCA MacChl Tesa MayeHThbl
MOTYT OBbITb pa3jesieHbl Ha HECKOJIbKO TPYII: C
HOpPMaJIbHBIM ITOKa3areneM 2 4enoBek (6,6%), C
M306BITOYHOI Maccoii Tesa (Ipemokupenne) 16 ye-
noBek (53,3%), ¢ oskupeHueM I cTerieHn — 4 yesio-
Beka (13,3%), ¢ oxxupenuem II crereHu-2 4eno-
BeKa (6,6%), ¢ oxkxupeHueM III ctereHu — 4 4eso-
Beka (13,3%). Y 60/bIIMHCTBA ITaliMeHTOB CO CTe-
aTorernaTo3oM MMeIOTCS M3MeHEeHMsT MacChl Tea,
B CTOPOHY ee M30bITKA. ITO SIBISETCS (HaKTOpOM
pUCKa PasBUTUS MeTabOIMIeCKOr0 CMHAPOMA U
yBenuuuBaeT puck CC3 1 nx 0CI0KHEHUIA.

BeiBogbl. [Ipu cTearorenaTose HaOIIOOAIOTCS
HapyIIeHus TUIIMIHOTO OOMeHa U pa3BUTHE Cep-
JleYHO-COCYAMCTBIX MTaTOMOTUIA, UTO YXyAlllaeT Ka-
YyeCcTBO >KM3HU, KpOMe TOTO, IIPU CTeaTorernaTose
cTpagaeT GYHKUIMS MTOIKeTyIOUHO KeIe3bl, YTO
TIPOSIBJISIETCST HAIMUMEM CaxapHOro auabeTa.
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ONJT0JIOTINA, NHOCTPAHHBLBIE
A3BIKHU, )KYPHAINUCTHUKA

JKUTOPHHUKOBA Codbst IMuTpueBHa
CTYIEHT 2 Kypca MarucTparypsl GaKyabTeTa pycCKoi hUIoIorun,
l'ocypapcTBeHHBIN YHUBEPCUTET MIPOCBelienus, Poccus, r. Mocksa

HayuHutli pykosodumens — doyeHm Kageopsl ucmopuu 3apyoexcHvlx aumepamyp
TocydapcmeenHo20 yHUsepcumema npoceewjeHus, KaHouoam ¢unosiozuueckux Hayx, 0oyeHm
CmpenvHukosa Ana AnekceesHa

MOTUB JBOMHWYECTBA
B POMAHE 3.T.A. TO®MAHA «3JINKCHUPbI CATAHbI»

AHHOmauus. B cmamee ucciedyemcs nosmuka deotiHuuecmea 6 pomate 3.T.A. Topmana «Snukcupsl ca-
matoi». TIpednpuHumaemcst NONbIMKA 8v610e/IUums U KAAcCu@uuuposams 0CHO8Hble 3AKOHOMEPHOCMU Xydoxce-
cmeeHH020 sonyioujeHuss F'opmarom udeu d8otliHuuecmaa, chopmuposasiierics eué 80 epemerHa Mugonozuu. Boi-
deuzaemcs u 060CHO8bIBAEIMCS MEUC 0 MOM, U0 A8MOP MPAHCHopMuUpyem caoxcusuiuticss 00pa3s deotiHuuecmad,
pacuiupss ezo npodaeMamuky: om NCUX0102uecKoli K CoyuanbHoli.

Knioueevte cnosa: momus 080liHUUeCM8d, HEMEYKULI POMAHIMU3M, 20MUUECKULI POMAH, OJIU3HEUHble MUDbL.

Ho MHEHMIO HeMeIIKOTO JIuTepaTypoBea
A. XunbIeHOpPoK, MOTHUB JBOTHYECTBA SIBJISI-
eTCsl «CaMbIM JIMTePAaTypHBIM MOTMBOM» [5, c.7].
OH BOCXOOUT K 0OIIEMMPOBBIM MydaM, KOTOPbIE
Ha3bIBAIOTCS 6M3HEUHbIMMU. B Takux Mudax pac-
CKa3bIBAJIOCHh O OPAThsIX-O/IM3HEIAxX (PeXe O efu-
HOYTPOOHBIX OpaTe U CecTpe), OOVH U3 KOTOPBIX
BOCIIPUHMMAJICS KaK 006pa3 60KecTBa, BTOPOi —
KaK BMeCTWINILE OTPULATeIbHOM 3Heprum [3,
c. 174-176]. Takum o6pa3zom, B 3TUX Mudax, MHO-
IMe U3 KOTOPBIX BOCXOISAT K IOXPUCTUAHCKO
3I10Xe, OJIULIeTBOPSIeTCSI 60pb6a HEGECHOIO U 3eM-
HOrO, CWJIBHOTO ¥ cjaboro, HOGPOTO u 3JI0rO
Havaj. HTepec K 3TuM MudaM U JereHmam Bo3-
ponwicsa B XIX-XX Bekax C OSBJIeHMEM POMaH-
TH3Ma ¥ CMMBOJIM3Ma.

POMaHTMKM BOCIIPMHMMAJIM YeJIOBEKA KaK OT-
pakeHMe peanbHO} IEeVCTBUTENbHOCTU, TO €CTh,
Kak OOBeKT, HameJ6HHbI HEOLHO3HAUYHBIMM U
MIPOTMBOPEUYMBBIMY KaueCcTBaMM. B 3TOM KOHTeK-
CTe coOBeTCKUi1 nuteparyposef U.A. TepTrepsiH BbI-
SIBUJIA, YTO «HACTONYMUBBIV MHTEPEC POMAHTUKOB K
TJTYOMHHOMY ¥ HEBUAMMOMY B U€JIOBEYECKOi IICH-
XMKe TIPUBOIVI UX K GaKTaM ICUXUIECKOI TTaTo-
JIOTUU: pasgBOeHMS JIMYHOCTH,

Ta/UTIOIMHATOpPHOTO  Ge3ymusi. Hepegko atm
(aKkThI TPAKTOBAINCHh B MUCTUUECKOM U TEMOHU-
4eckoM Il1aHe» |2, c. 27.].

VuTepeceH ¢GeHOMEH IBOMHMYECTBA U TEM,
YTO HU OJIMH «I€MOHU3UPYIOIINIACSI» B KOHTEKCTE
TOTMYECKOJi JIUTepaTyphl Tepoit 136exkaTh (assbl
pasgBoeHMs He MOKeT. ETo IBOITHMK CITOCOGEH Cy-
IIECTBOBATh KaK HaMpsMylo (OBITYS B peabHO-
CTH), TaK ¥ OMOCPEIOBAHHO — OBITh CIEACTBUEM
TSDKEBIX TyXOBHBIX ME€PEKUBAHUIA.

W.B. MupMupckuit, ucciemyst TBopuecTBo 'od-
MaHa, OTMeYasl, YTO TOT 3amoiaro mo 3. Ppeiiga
packpbIBaeT IMpobaeMy pasapob6JeHHOCTU Yesio-
BeYeCKOil AyIN, UTO ero repoy OOJIbHBI «...CAMOIA
CTPaHHOM U OIaCHOJ 00JIe3HbI0O —XPOHUYECKUM
Iyanm3mom» [4, ¢. 235]. JIsoitauku F'opmaHa —ma-
TepuaM30BaHHbIe CyOCTPAThl IMOTAEHHBIX sKeJla-
HUI YyesloBeKa.

IBoitHnyecTBo ['odMaHa TeUTCS Ha TPU TUIIA:
TICUX0JIOTUUYECKOe, COMATbHOE (3aMeHa UHIVBU -
IyaJIbHOCTU CTEPEOTUIIaMM) U MeTadopuuecKoe.

[Ncuxonornyeckoe ABOVHUYECTBO B «DJIUKCU-
pax caTaHbI» pealM3yeTcst uepes o6passl Megapaa
u Buktopuna. C MmomMmeHTa cMepTu BUKTOpUHA M0-
BeCTBOBaHME POMAaHa CTPOUTCS HA COOTHECEHUU
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ob6pa3oB repoes. ['opMaH HApOUHO MeperieTaeT
MX, 3aITyThiBas yuTaTenas U camoro Memapzaa .o
TaKoi CTereHy, YTO HU OH, HYM Mbl He MOKeM
paszobparbcs B ToM, komy (Megapay mim Bukro-
PUHY) IPUHAIJIEXAT PEIUINKM U 06pasbl: «Jlamma
SIPKO OCBETMJIa ero JuIio... 5l y3Ha/l B 3TOM IIpu-
3pake camoro ceb6s...» [1, c. 208], «... 1 — JUIIIb
npuspavHas TeHb Megapma» [1, c. 345].

Mepnap BHauva/ie OMMCHIBAET CBOE AyIlleBHOE
COCTOsIHME Kak pacnap Ha «S» u «He-SI» — B ogHOM
9TOM YK€ MOKET 0603HAUNThCSI TICHMXOJIOTUIECKOE
IBOITHMYECTBO, OOHAaKO, [ohMaH, B COOTBETCTBUM
C )KaHPOM TOTMYEeCKOT0 poMaHa, BBOAUT B IIOBECT-
BOBaHIE MOTUB TaliHbI, KOTOPbII 3aCTaBJSIET YCO-
MHUTBCSI B He(PU3MIECKOM CYIeCTBOBaHMM BUK-
TOpMHA-AyXa, NBOMHUKA Megnapja: CBUAETENb-
CTBO 9TOMY MbI MOKEM HalTu B 31130/ie 3aToUe-
HUS TJIABHOTO Teposi B TIOPbMY, I/ie OH BHOBb
BCTpeyaeT CBOEro BOMHMKA, TO JIM Mpu3paka, To
JIY peaJibHO CYIIIeCTBYIOIIEro uejoBeKa.

CnoBa Memapma o ToMm, UTO ero «$» pacmaga-
eTCs Ha 00pasbl, MOKHO OOGBSICHUTH €I OTHUM
3HAUUTEIbHBIM BUJIOM JIBOMHMYECTBA: B 3aBUCK-
MOCTM OT TOTO, B KAKOM 00IIiecTBe HaXoauTcst Me-
Iapm, oH 6epéT cebe pa3Hble MeHa. B 3aBUCHMO-
CTU OT HOBOTO MMEHM MEHSeTCSI U ero JMYHOCTbD,
OYITO OH ITepeHNMaeT UYyKie TyXOBHbIE KauecTBa.
Tak, mpuHMMAasT MM BUKTOpUH, «XO3SIMH» KOTO-
poro 6bUT OTpUIIATEIBLHBIM TepoeM, Memapm, ycy-
ry0JIsieT CBOM 37I00HbIE YEPTHI XapaKTepa.

Boob1e, sanm3on ¢ «urpoit» B youtoro Bukro-
pUHa — OJIVH M3 CaMbIX CJIOKHBIX 110 KOHCTPYKIU A
3MMU30/10B JIBOMHNMYECTBa. Menap/l, HEBOJbHO CTa-
HOBSICh TIPMUMHOI CMepTH rpada, MpUHMMAaeT Ha
cebs ero TMYMHY U, yKe KaK OYATO ObI SBISISCH
BuKTOpMHOM, IPUTBOPSIETCS COO0J. DTO CJIOKHOE
CIUIeTeHME OOCTOSTENbCTB YCUIMBAET TPOTECK-
HOCTb CUTYallMM: HEUECTHBI JIIOOOBHMK HaMepeH
TIPUTBOPUTHCS 6JIAaTOUYECTUBBIM MOHAXOM, HO €ro
MeCTO 3aHMMaeT MOHAaX-IPeCTYIMHUK, TPUTBOPSI-
IOIIUIICS caMMUM COOOJA.

Btopoit gBoithnk Memapma — 06e3ymMeBIINMii
MOHax, KOTOpOTO HeKOT/a criac jiecHuuuii. iHTe-
pecHo 06paTMUTh BHMMAaHME Ha MCTOPUIO €ro
SKMU3HM, KOTOPAsi TOUb-B-TOYb ITIOBTOPSIET, TyOIM-
pyeT Xu3Hb HacTosiero Memapaa. Ilo Hamemy
MHeHMIo, hurypa Megapaa-aBoiiHuKa — GaHTOM,
KOTOPBI TIPOXKMBAET Mapajie/ibHyI0 X13Hb Me-
Iapaa-uctTuHHoro. Ham mpencrasisieTcst, 4To da-
Oysia B OINpeme/éHHOI TOYKEe pa3olljiach Ha JBe
rapaJuiesu: B mepBoii Memapi-MoHax yberaet u3s
MOHACTBIPS U IPUHUMAET Ha ce6st MHOKECTBO JIN-
YlMH, KOTOpbIe CIlacaioT ero; BO BTOpoit Menap/i-
IBOHMK Takke cOeraerT u3 MOHACTBIPS, HO

COBEPIIMB MHOXECTBO TPEXOB, CXOAUT C yMa.
[IpencrasisieTcsi, 4YTO TaKOe Pa3ABOEHE PeAIbHO-
CTUM HAYaJIOCh B TOUKe «MOHACThIPb» U BHOBb CO-
I10Ch B Touke «Jlec», kKorma Memapa 1 ero gBOi-
HJK B IIpo1iecce 60pbObI Kak OYATO CMBAIOTCS BO-
envHo. DaHTOMHBIV TBOVHUK MPeKpallaeT Cyle-
CTBOBAaTb BBUAY CBOEN «TMOeNIN», MOITOMY €ro
cynp0a repeHMaeTcs] UICTMHHBIM MemapIoM.

CoumanbpHoe OBOVHMYECTBO ['omaHa — cIo-
COGHOCTH MMMMKPUPOBATh B TOM OOIIIECTBE, B KO-
TOPOM HaxXOAUTCS 4yeysoBeK. Tak, Mepapm, Haxo-
ISICh TIPM [BOpE Treplora, Ha3bIBaeTCsl OPYTUM
uMeHem - JleoHappom Kpumuckum. Ilo Hamemy
MHEHMIO, BBIOOP aBTOPOM TaKOTO 3K30TUUECKOTO
MMEHU MOKHO OOBSICHUTD, C OIHOI CTOPOHBI, IT0O-
TIBITKOJ TIPOTUBOMOCTAaBUTh Memapaa oOIIecTBY
(M0 TPUMHLMIY <«TyXOBEHCTBO-CBETCKOe 001e-
CTBO»), C IPYTOi — MPOAEMOHCTPUPOBATH B 3aBya-
JIMUPOBaHHOW (opmMe, cBOIiCTBeHHOI T'odbMmaHy,
Ha3peBaloIIyio IPo6IeMy COIMAIbHOTO HepaBeH-
CTBa CTApOro O6IIecTBa (ApUCTOKPATUY) I HOBOTO
(610prepoB).

Emé omHuMm mipeAcTaBuUTEEeM COLMAIBHOTO
IBoitHnuecTBa aBisetcs Ietep lllendenb, oH ke
IIbeTpo BenbkamIio HA UTAIbSIHCKUI MaHep, 3a-
OaBHBIT KPOXOTHBIN UeJIOBEYEK, BIIEPBBIE MTOSIBJISI-
IOIINIACS epe HaMu, Koraa Megap/ UCTIbIThIBAET
KPafHIOI HYXAY U3MEHUTH CBOI 06/imk. He ciy-
yaeH, Ha Halll B3IJIsi, Bbioop ['odmaHoM ero crie-
IMAJTBHOCTM — IapukMaxep. Takum o06pasom,
BenpkamMIio MoOXeT He TOJIBKO M3MEHSITh UYXKYIO
BHEIITHOCTb, HO ¥ OOGCITYKMBAaThb BBICOKOITOCTAB-
JIEHHBIX TOCIIOMI, UTO TpeOyeT OT Hero caMoro
«peBpallleHnsT» B HeUTO 3K30Tnveckoe. [1o 9Toii
MpuYMHe, GyoyuM IIPOCTBIM HeMieM I[leTepom
[lendenbmoMm, OH Ha3bIBaeT CeOS UTATbSIHCKUM
uMeHeM. He TpyZHO 3aMeTUTh, UTO CBOE HACTOSI-
jee «si» OH BOCIIPMHMMAET KaK 3JI0BPeAHYIO JIOKb
HemobOpoxkenaTeneii: «... KOro Ipe3peHHble 3a-
BUCTHMKM 30BYT 3arpocto Ilerepom IlleHdens-
oM, TIOJO6HO TOMY, KaK OHM IleperMeHOBaIn
OVBHOTO TOJKOBOTO BaITOpHMCTA [I>KaKOBO
ITynTo B SIkob6a llltuxa...» [1, c. 67]. Onst Topmana
CMeIlHO belbKaMIio — TPOTeCKHBIN MbICJIUTEIb U
IesiTe/lb MCKYCCTBA, WIEH COLMyMa, MEHSIOUIUIA
CBOE HACTOSIIIEe «SI» Ha MUILYPY, B 3aBUCUMOCTU
OT TOTO, I'/ie ¥ B KAKOM 00IIIeCTBe HaXOAUTCS.

Emé ogHMM KIHO4YeBbIM OBOMHMKOM pOMaHa
asngerca @paHuecko XyOOXHUK, 3auMHATe/b
pofla, TOTOMKOM KOTOPOTO CTaHOBUTCS TJIaBHBIN
repoii Megapa. @paHuecko MpeacTaBUTeNb MeTa-
(dhopuueckoro gBOMHMYECTBA.

[MpuHUMI OBOVHMYECTBA 3TOTO IepCOHaXKa
MPOSIBJISIETCSI B €r0 POJMM TI0 OTHOIIEHUIO K
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rJ1IaBHOMY repoio. [TosBsiach B camble KyJIbMUHA-
LMOHHble MOMEHTBI KaK MpuU3pak, Kak AyX Mpo-
IIJIOTO, OH TTIOHAYaTy BOCIIPUHMMAETCS YMTaTeeM
Kak Bomuiowmenye cui 371a. OgHAKO, YIIOMSHYTHIN
Hamu «[lepraMeHT IIpecTapenoro XyAosKHUKa»
MPOJIMBAET CBeT Ha 00pa3 dpaHuecko.

HecmoTtpst Ha cBOE rpexoBHOe mnpomuioe, Xy-
JIO>KHMK BCSUECKU MbITAeTCS IPeJOTBPaTUTh IIpe-
CTYIIHbIe 3aMbICJIbI CBOEr0 MOTOMKA. OH «pPOKO-
BOJi» Tepoii, He TOJbKO IIOTOMY, YTO POMaHTHUUe-
CKMUI1, HO ¥ BCJIEICTBME TOTO, UYTO BMECTE C ero re-
HUAJIBHOCTbIO B HEM yBeJIMUMBANach U Cuia 37a.
XyILOXHMK — BOIUIOLIEHHOE 3710: OH OCO3HAaHHO
MpoJaéT myrry, 6pocaeTt Ha rMbenb COOCTBEHHOTO
cpiHa. OIHAKO, B €ro Ayllie eCTb MeCTO XOPOIIeMY:
OH IIyTaeTCs CBOEH CYbOBI, IBITAETCS HAWTU CIIa-
ceHue B enviHeHUM ¢ borom. XyIOKHUK — I1epco-
HubMKaIMS aHrena-xpanurtens Megapaa. T'epoii
MOSIB/ISIETCSI B MOMEHTBI [YIIEBHOI CMYTBI.
Hampumep, snusop B MOHAcCThIpe, korga Menapy,
BUJIUT €r0 3arajouHylo ¢Gurypy B MHO3EMHOM
riame. OH myraeTcsi, caM He 3Hasl 4ero, ¥ pesKo
MpepbIBaeT CBOI 3aHOCUMBYIO ITPOIIOBEb, MbITA-
SICh OTOTHATh KOIIMapHOe HaBakaeHue. XymosxkK-
HUK MOSIBUJICSI MMEHHO B TOT MOMEHT, korga Me-
Iapa, BO3OMHWI CeBsl TIPOPOKOM, MMEIOIIMM
MpaBO HAIlyTCTBOBATb Jitofeii. Ero cHUucxonuTenb-
HOCTb K 6paTii, OTXO[, OT 06eTOB — MEePBbIii IIaT K
rpexomnajeHuio, KOTopoe, M0 HalleMy M3MbIILIe-
HUIO, XYOOXKHUK TBITAICS MPeNOTBPaTUTh: «...
CTPAILTHBIM, TPO3HBIM SIBJISICS s Tebe, KOr/ia Thl
JIETKOMBICJIEHHO HAaKJIOHSICS HaJ, pa3Bep3Toil
6e3mHOI BeyHOTO MPOK/IsATHSI» [1, c. 137].

JKeHckue 06pasbl B poMaHe Takke pasaBayBa-
1otcst. Tak, ABpenusi, ogHa U3 OeMCTBYIONUX JINAIL
poOMaHa, C OJHOJ CTOPOHBI, IpeACTaBIsSeT coboii
CaKpaJM3MUPOBAHHbIA JKEHCKUIT 06pa3, BhIIOJIHSI-
10U B poMaHe QYHKIMIO IBOTHMUKA CBSTOI Po-
3aJInK, C IPYTOIA, SIBJISIETCSI, CAMa TOTO He MPero-
Jlarasi, UCKyCUTEJbHULIEN U TJAaBHOVW OPUUMHON
rpexonagenus Memapaa. CmepTsb repontn y F'og-
MaHa — Ha4aJIbHBIN 9TaM IMIaBHOTO Teposi K UCKYTI -
JIEHUIO, TIOTbITKA MeTa(opuUecKy HalpaBUTh re-
poOs Ha TIYTh UCTIPABIECHUSI.

Poman T'odmaHa «DIMKCUPBI caTaHbl» — KiIac-
CUYeCKMii obGpasell JuUTepaTypbl ABOMHMYECTBA,
KOTOPYIO aBTOP pacIiMpsieT 3a CYET MPUAAHUS yKe
YCTOSIBIIIEICST B TOTMYECKOI TuTepatype hopmyiie
CBepXbeCTEeCTBEHHOI'O0 ABOMHMYECTBA MUAei MCU-
XOJIOTUYECKON U COLMAbHON HANIPaBI€HHOCTH.
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PATIOBUY Munapa AimoeropHa
acIMpaHT,
benropoackuii rocyiapCTBEHHBIV HAIIMOHAIBHBIN MUCCIEN0BATEIbCKUI YHUBEPCUTET,
Poccus, r. bearopon,

OCHOBHBIE KJITACCU®HKAIIVA TUITIOB U CITOCOBOB
CJIOBOOBPA30BAHNA UMEH CYIIECTBUTEJIbHBIX HEMEIIKOI'O SI3bIKA

AHHOmMauyus. B cmamve paccmampuaarnmcs 0CHO8HbIe KAACCUDUKAYULU MUN08 U CNOCO608 C108006paA308dHUSL
UMeH CYWecmeumensbHbiX HeMeyKo2o0 A3biKd, pa3pabomanHble 0meuecimeeHHbIMU JTUH28UCAMU.

Knroueasste cnosa: Hemeyxkuli A3viK, (7108000pasosaHuie, cJ108000pa3oeamensHble Modeu.

«CmoBaph CJ10BOOGPa30BaTeIbHbIX 3JI€MEHTOB
HEMEeIIKOTO SI3bIKax» MoJ, pykoBoacTBom M. 1. Cre-
IIaHOBOJ IaeT cjieayoliee orpeeieHne CJI0oBo06-
pa30BaTeIbHO MOMIE/N : «TUIIOBAs CTPYKTYpa, 00-
Jajaronias 0600IeHHBIM JIEKCUKO-KaTeropmaib-
HBIM COOep>XaHuem u CHOC06HHH HAIIOJIHATHCA
pa3sHBIM JIeKCMYeCKMM MaTepuajioMm (T.e. pas-
HBIMU JIEKCUUYEeCKMMU OCHOBHMI/I) Inpy HaJINYnNmn
oIpeeseHHbIX 3aKOHOMEPHOCTE CoOueTaeMoCTy
ee 3JIEMeHTOB JIPYT C APYToM» [2, ¢. 522].

B oTedecTBeHHOV TMHTBUCTUKE pacCMaTpuUBa-
I0TCS CIeAyIoLe KiacCu(uUKaImy TUIIOB U CII0-
co60B CJI0BOOGPA30BaHMS B HEMELIKOM SI3bIKe:

1. Knaccudukaums, paspaboTraHHasi MIpo-
tdeccopom E. B. Pozen (tabm. 1) [1, c.116].

2. Knaccudukaumsi, paspaboraHHas Mpo-
tdeccopom M. [I. CrenaHoBoit (Tabi. 2) [1, ¢.95; 2,
c.§].

3.  Kmaccudwukaius, paspaboTaHHas IIpo-
tdeccopom K. A. JleBkoBCKoii (Tabm. 3) [3, c.155].

Tabuia 1
o Tyun
2 Cmoco6 CJIOBOOOpa3oBaHMS
CJIOBOOOPA30BaHMSA
1 KopHeBbie min npo- Onucanue OTCyTCTBYeT
CThIE
2 [IpousBozHbIe, TO [Ipu nomoiu [Ipu 1o- OT KOpHS [TyTeM cybCcTaHTUBALUMA
€CTh 00pa30BaHHbIE cydbdukrcon MOIIY TIpU- | [JIaroJia ITy-
TIpY ITIOMOIIM Cy (- CTaBOK TEeM M3MeHe-
(bukcoB u npednkcoB HUSI KOpHe-
BOI1 TJIACHOM
3 CJI0KHBIE, TO €CTh 00- | B COOTBETCTBMM C OIMMCAHMEM CJIOKHbBIE CYIIECTBUTETbHbIE COCTOSIT U3

pa3OBaHHBbIE U3 IBYX
MJIN HECKOJIBKUX Ca-
MOCTOSATE/IbHBIX CJIOB

OCHOBHOTO CJIOBA (KOTOPBIM SIB/ISIETCSI CyLIeCTBUTEIbHOE) U OIIpelesiio-
IIero C/JI0Ba (B KAUeCTBe KOTOPOTO MOKET BBICTYIATH JTI00ast Ipyrast
4yacTh peun). YacTu CJI05KHOTO CYIIeCTBUTEIBHOTO MOTYT IIPUCOeIV -

HSTBCS OPYT K APYry (1) HerocpenCcTBEHHO My (2) Ipy TOMOIIM COenu-

HMUTEJIbHOIO 3JIEMEHTA.
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Tun
CJIOBOOOPA30BaHMSA

Tabimua 2

Cmoco6 CJIOBOOOpa3oBaHMS

1 KopHesrie, nipocThie
(Henpou3BOIHEIE)

2 | IlponsBogHbIE

3 | CiokHbIE (CTTOBOCTO-
SKeHue)

4 | Tlpedurcaius (B T.4.
MOJTyTIpeOUKCHI)

5 | Cybduxcanms (B T.4.
nonycybdukcer)

6 | CiroBoobpasoBaHye
TIpY IIOMOIIY TToTyad-
¢dbukcoB

7 | Cpamenue

8 | O6pasoBaHMe CIOKHO-
COKpAIL€HHBIX CJIOB
nm abbpeBuartyp

IIpon3BoIHBIE WIN
CJIOKHBIE C UCTOPU-
YyeCcKOoJ TOUKU 3pe-
HUSI, HO TIOTEPSIB-
IIve CBOU 3TUMOJIO-
TMYeCKUe CBSI3U U
M3MEHMBIIE CBOIO
MIPEXKHIOI0 CJIOBO06-
pa30BaTeIbHYIO
Gopmy
BeccydukcHoe 06-
pa3oBaHMe OT IJ1a-
TOJIBHBIX OCHOB

ITonHOC/IOKHBIE CO-
eJVHeHUs

3aMCTBOBaHMSI, He SIB-
JISTIOIIMecs] pe3y/ibTaToOM
CJIOBOCJIOXKEHMS UJIN
CJIOBOITPOM3BO/ICTBA HA
HeMeLIKOIi IToUBe

CybcTaHTHBaIMS

HemnomHocaosxxHbIe CO-
eIVHeHUs

Cosuru

Hped)l/u(cm HeMelKH!X CYIeCTBUTE/IbHbIX HEMHOTI'OUMCJIEHHBI 1 Majiopa3-
HOOOpa3HbI 10 CEMaHTHKE, BCTPEUAIOTCS B OOIIEYITOTPEOUTENbHBIX, IITU-
POKO pacIpoCcTpaHeHHbIX cjioBax. CiyyaiiHble 06pa30BaHMS SIBIISIOTCS

penKuMu

Cybduxcsl K1accuPuUIMPYIOTCS B 3aBUCUMOCTH OT rpaMMaTUUeCKOM
GYHKIMM, CEMaHTUKH, TIPOUCXOKIEHMS, ITPOAYKTUBHOCTY M MHTOHALIUNA

B ocHoBe cpaiiie-
HMsI, 00pa30BaH-
HOTO ITpY ITIOMOIIN
cybdukcamyn, me-
JKUT MMEHHOe€ CJI0-
BOCOYETaHMe

V3 Ha3BaHwMit 6YKB,
C KOTOPbIX HAUMHA-
IOTCSI CJIOBOCOYETa-
HUSI VIV CJIOKHBIE
cJI0Ba

IMonymnipeduKcsl, MoIycyhdOUKCH

B ocHoBe cpameHus, 06-
pPa30BaHHOTO TP TO0-
Mot cyddukcarym,

JIEXXUT [JIaTONbHOE CJI0-

BOCOUYEeTaHNe

W3 cornacHbIX 1 rj1ac-
HBIX 3BYKOB, C KOTOPbIX
HAUMHAKOTCS YaCTU CJI0-
BOCOYETAHUI UJIN CIIOXK-

HbIX CJIOB

WubvHUTUB, CyOCTaH-
TUBUPOBAHHBI BMeECTE C
JTOTIOJTHSTIOIIVIMU €T
CJIOBAMMI

KonTpakTypsl uim yce-
YeHHbIe CJIOBA
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Tabsmia 3
o Tyun
2 Cmoco6 CJIOBOOOpa3oBaHMS
CJIOBOOOPA30BAHMS
1 | CrmoBompoussonactBo | O6pasoBaume my- | O6pasoBaHue Ob6pasoBaHue ObpasoBaHue
WK JlepUBaLys TeM abduKrcauum CJIOB yTeM CJIOB IIyTeM KOH- | CJIOB ITyTeM IIpe-
(cybdurcauym n yepeloBaHUS Bepcun BpallleHUsI TexX
npedukcanyn) 3BYKOB (T71aC- VIV UHBIX CJIOBO-
HBIX) dbopm B ciioBa
(cybcTaHTHBA-
1M, abEKTUBM-
3anus, anBepbua-
JIM3aLyis)
2 | CroBoc/ioXkeHMe OnpenenutenbHble | CoumHUTENb- | [loccecMBHO-Me- C1o>xHOCOKpa-
MJIU IeTepMIHa- HbIe (JIOKHbIE | TOHMMMUYECKIE IIIeHHbIE CJI0BA
TUBHBIE CJIOKHBIE | CJIOBa (CJIOBAC | CJIOXKHBIE Cylle- | (aGOpeBMaTyphI)
CJI0Ba (COCTOSIT U3 | CEMaHTUYECKU CTBUTEJIbHbBIE
IBYX OCHOB, TIe paBHOIIPaB- (0603HAYAOT
mepBasi ompee- HBIMM KOMIIO- | IIpenMeT IIyTeM
JISIET BTOPYIO) HEHTaMM) YKa3aHuMs Ha Xa-

3 | Cl10O>XKHOTIPOU3BO/I -
HbIe CJI0Ba

Iayee MbI PACCMOTPMM ITOAPOOHEE KasKAYIO U3
TepevncaeHHbIX KiaaccudUKaImii ¥ Ux 0CO6EeHHO-
CTH.

KJ'IaCCI/ICl)I/IKaLU/IH MMEH CYLIEeCTBUTEJIbHbIX
HEMEIKOIro s3bIKad, IIpeacCTaB/JI€HHAsA B KPAaTKOM
rpaMMaTn4eCKOM CIIpaBOYHMKE HeMeLIKOro

sI3pIKa ToH, pemakiueii mpodeccopa E. B. Poszen
pacrpefensieT MMeHa CylleCTBUTeIbHBIE 10 KaTe-
ropusiMm B 3aBUCMMOCTM OT UX 0O6pa3oBaHUS
[1,c.116]:

1. KopHeBble uay mpocThIe.

2. TlpousBomHble, TO eCTb 06pPa30BaHHbBIE
npu oMoty cypdukcos 1 npedmKCcoB.

3. CioxHbIe, TO eCTh 06pa30BaHHbIE U3 IBYX
VIV HeCKOJIBKMX CAMOCTOSITENbHbIX CJIOB.

Takum 00pa3oM, MMeHa CYIIEeCTBUTETbHbBIE
MOTYT ObITh 0OPa30BaHbI:

e  1pu nomouu cyhPuKcos;

e  Ip¥ IIOMOIIY MMPUCTABOK;

e  OT KOpHS IVIaroJjia ¢ U3MeHeHMeM KOpHe-
BOJ1 I71aCHOJA;

e myTeM CyOCTAaHTMBALMM, TO €CTh Tepe-
X04a TOW MJIM MHOIM YacTU peun B paspsp, Cylle-
CTBUTEJIbHBIX;

e IIyTeM CJI0BOCIOKEHMS.

M. [I. CTenaHoBa paccMaTpuBaeT CjeLyolue
c1rioco6bl 00pa30BaHMsI MMEH CYIIECTBUTENbHbBIX
HeMeLIKOTO s3bIKa [4, . 95]:

pPaKTepHBI 111
3TOrO IpeJmMerTa
MIPU3HAK)

CJIOBOIIPOM3BOACTBA

CMelllaHHbIii CIT0C06, COUeTAIOUIMIi CJIOBOCIOKEeHMEe C pasHbIMM CIIOCOOaMM

1. BeccydurcHoe oO6pa3oBaHMe OT IJIAroJb-
HBIX OCHOB.

2. CybcraHTUBaLMSL.

3. CrioBociioxkeHHKe.

4. Ilpedwuxcaius.

5.  Cydduxcamus.

6. CioBooGpasoBaHKe Ipy IMOMOIIYU IIOJY-

adgdukcos.

7. CpamieHue.

8. O6pasoBanne

CJIOB.

CJIO’KHOCOKpAII€HHbIX

B «CJIOBape CHOBOO6paBOBaTe.7H)HbIX JJIeMEeH-
TOB HEMEIIKOI'O A3bIKa» IIpeaCTaBJ/I€eHa C/IeayIolIast
KJIaCCI/I(bI/IKaI_[I/IH CHOBOOGpaISOBaTEJIbeIX mMome-

JIeit HeMelIKOro s13bIKa [2, ¢. §]:

1. Mopgeb KOPHEBBIX CJIOB.

2. Mopgenp

HOT0) CJIOBOITPOM3BO/ICTBA.
3. IIpedwukcanbpHas MOMENb.

® Nk

HUS.

6e3adHuKCHOro

CydbdukcanpHast MOIENb.
[TpedukcanbHO-cypdUKcaTbHAS MOJIEb.
Mopenib OCHOB € TToyIIpeduKrcom.
Mopenb ocHOB ¢ moycyhdurcom.
Mogenb onpeneauTelbHOTO CJIOBOCIOKE-

(MMIUTALIAT-

B KauecTBe OCHOBHBIX CITOCOOOB CJI0BOOOpAa30-
Banus K. A. JleBkoBcKast [3, c. 155] BoimenseT cio-

BOITPpOM3BOACTBO

nimn

JIepUBAIINIO

n
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cyioBocoxkeHne. COMIacHO YIeHOMY B HEMEITKOM
SI3bIKe MMEIOTCSI CJIe[IyIoIIyie BUIbI CJIOBOIIPOU3-
BOJICTBA:

e (OG6pasoBaHue cjaoB ImyTeMm addurcamum
(cyddukcarum u npeduxcanym).

e (OO6pa3oBaHue CJIOB IyTEM uepesOBAHUS
3BYKOB (T/IaCHBIX).

e  OO6pa3oBaHue CJIOB TyTEM KOHBEPCUM.

e (OO6pa3oBaHue (JIOB IyTeM IpPeBpaIIeHNS
TeX UM MHBIX CJI0BOGOPM B C/I0Ba (CyOCTAaHTUBA-
1M, aAbEKTUBU3ALIMSI, aABEPOUATN3AIINST).

AnHanmm3 knaccuukaiuii, paspaboTaHHBIX OTe-
YeCTBEHHBIMU JIMHTBUCTAMU, TIO3BOJISIET CAE/IATh
BBIBO/JT O TOM, UTO YUEHbIE MPUIEPKUBAIOTCS eV~
HOTO MHEHUS B OTHOIIEHUM TUIIOB U CIIOCOGOB
CJIOBOOOPA30BaHMs, OTIMYAIOTCS TOIXOAbI K X
OTMCAHUIO U eTaTU3aIMsL.

IIpu sToM, KiIaccudmkamus mpodeccopa
M. II. CTennaHOBOJ1 SIB/ISIeTCS Hauboiee IOAPOO-
HOM, B YaCTHOCTM, CJIOBOOOpa3oBaHMe IPU I0-
Moty apduKcoB KaaccuuumpyeTcs nanaee B CJIo-
BOOOPAa30BaHuMe Mpu MOMOIIM npedukcarym, cyd-
dukcaiym u monyadGmkcos.

Kpome Toro, M. [I. CTenaHoBa BbigessieT o6pa-
30BaHMeE COKPAIEHHbIX CJI0B MM ab0peBuaTyp B

OT[ENIbHBI TUIT CIOBOOOPA30BaHMs, B TO BpeMs
Kak, Hampumep, B Kiaccudurammu mpodeccopa
K. A. JIeBKOBCKOJi COKpallleHHbIe ¢JIoBa U abOpe-
BMATypbl BKJIIOYEHbI B KaTeropuio MMeEH Cylie-
CTBUTEJIbHBIX, 00Pa30BaHHbBIX 110 TUITY CIOKHBIX
CJIOB.
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THE MOST ACUTE PROBLEMS OF KAZAKHSTANI FAMILIES

Abstract. Family as an institution has a significant impact on personal and sociological evolution as it delivers
human beings to society and provides various forms of communication in social life. However, sometimes it is hard
to deal with unexpected child behavior, and young parents resort to extreme and cruel measures of upbringing,
which can be either physical or emotional abuse. This project work aims to identify the most acute problems that
occur among Kazakhstani families, related to abuse towards children. The research problem of the study is to in-
vestigate why child abuse is common in Kazakhstani families. The study focuses on young parents, aged from 18 to
25, who are creating new families. The findings suggest that the most common cause of domestic abuse is disobedi-
ence, which newly became parents emotionally cannot deal with. The unpreparedness of parents for the conscious
and correct upbringing of children is the root cause of the problem.

Keywords: family, institution, child abuse, Kazakhstani families, young parents, upbringing.

Introduction

Family - is a group of people related to each
other by blood, consanguinity, which is a form of
having a kinship with another person, and affinity,
which can be recognized by marriage or another
form of a relationship. Its focus is to produce new
members of society. Basically, family is an institu-
tion that makes new human generations and pro-
vide means to socialization. This institution has a
major influence on personal and sociological evo-
lution as it delivers human beings to society and,
therefore, provides various forms of communica-
tion in social life.

As it was mentioned before, the primary role of
the family as an institution is to produce new
members to a society. Thus, Kazakhstani citizens
face the formation of new family institutions and
mostly people who are creating new families are
youth aged from 18 to 22. Young members of a so-
ciety create and welcome new members and some-
times they face difficulties with upbringing

children. Nowadays, it is crucial to give a good nur-
turing and education because as a person becomes
an adult, he or she will be a part of the society and,
therefore, will represent it; subsequently, it is nec-
essary for young parents to make sure that their
child is well-behaved and will not pose a danger in
any forms to a society in the future. However,
sometimes it is hard to deal with unexpected child
behavior. That is why young parents resort to ex-
treme and cruel measures of upbringing, that can
be either physical or emotional abuse. Thus, this
project work will be identifying the most acute
problems that occur among Kazakhstani families,
which is related to abuse towards children.

Research problem to reveal the topic

As the chosen topic is about the most acute
problems in Kazakhstani families, the chosen re-
search problem is:

Why is child abuse common in Kazakhstani fami-
lies?
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Speaking of child abuse, many people simulta-
neously think about physical violence, abuse, cruel
treatment and so on. It should be noted that this is
the actual case in modern society, however, it's not
about this only, but also about moral or mental
pressure. Offensive words, humiliation of person-
ality and swearing towards the child paradoxically
became a normal practice of upbringing in Kazakh-
stani families. The most common cause of a do-
mestic abuse is disobedience, which newly became
parents emotionally cannot deal with. For exam-
ple, when a school-age child asks his or her parents
for help with a home assignment and in return re-
ceives tears and humiliation from parents just be-
cause the child did not understand the task. Even-
tually, such moments lead to deep resentment to-
wards his or her parents.

Since the cause of the problem is the unprepar-
edness of parents for the conscious and correct up-
bringing of children, it is young parents who are
object of the study. Married couples 18-25 years
old fall into this category (there are also outliers in
the form of 16-year-old and 27-year-olds). Accord-
ing to the official statistics of the Republic of Ka-
zakhstan, last year (2022), 128.5 thousand mar-
riages were registered in the country, and the aver-
age age of the couple was 23 years. If we take into
accountant that most of these people will have
their first child within 1-2 years, the cases of child
maltreatment will increase significantly.

I. Theoretical foundations of the most acute
problems in Kazakhstani families

1.1. Theory of child abuse

Child abuse is a serious issue that can have a
lasting impact on a child's physical, emotional, and
mental health. It is a form of maltreatment that
can take many forms, including physical abuse,
emotional abuse, sexual abuse, and neglect. Theo-
retical foundations of child abuse include different
perspectives and frameworks for understanding
the causes and consequences of child abuse.

One of the most well-known theories of child
abuse is the ecological systems theory, developed
by Urie Bronfenbrenner. This theory posits that
child abuse is the result of complex interactions
between the child, their family, and their broader
environment. The theory identifies different levels
of environmental influence, including the mi-
crosystem (e.g. immediate family, school),
mesosystem (e.g. interactions between different
microsystems), exosystem (e.g. societal institu-
tions like government and media), and macrosys-
tem (e.g. cultural values and beliefs).

Another important theory in understanding
child abuse is the cycle of violence theory, which
suggests that individuals who were abused as chil-
dren are more likely to become abusive themselves
as adults. This theory highlights the intergenera-
tional nature of abuse and the importance of
breaking the cycle of violence through interven-
tions and support for both victims and perpetra-
tors.

Additionally, social learning theory suggests
that children learn by observing the behavior of
others, including parents and caregivers. This the-
ory posits that children who witness or experience
abuse may internalize these behaviors and beliefs,
leading to the perpetuation of abusive behavior in
future generations.

Understanding the theoretical foundations of
child abuse is essential for developing effective in-
terventions and policies to prevent and address
this issue in Kazakhstani families. By identifying
the root causes and risk factors associated with
child abuse, researchers and practitioners can de-
velop targeted strategies to promote child safety
and well-being.

1.2. Aspects of social problems in Kazakh-
stani families

When talking about social problems in Kazakh-
stani families, most often they refer to such prob-
lems as unemployment, alcohol or drug addiction
of a family member, lack of life satisfaction and do-
mestic violence. However, if we look at each of
these examples separately, it turns out that each of
them may have the same root - child abuse. As Sig-
mund Freud, the most famous psychologist in the
history of mankind, asserted, all psychological, so-
cial and mental problems of the adult come from
childhood, for it is then that basic life values and
resentments are born in a person, which grow with
him and become more complex with each year.

Various studies show that people who were
abused as children by parents or other adults are
more likely to become criminals. Of course we can-
not say that every such child will become a mur-
derer or that all prisoners were abused as children,
but there is a correlation nonetheless. It is often
true that incidents of abuse in early childhood or
adolescence have a negative impact on a child's fu-
ture worldview. In particular, a person can acquire
a wrong understanding of what is good and al-
lowed to do, and what is bad and a priori unac-
ceptable in a civilized society.

Unfortunately, today no one in Kazakhstan is
surprised by another case of domestic violence or
child abuse, which in fact looks paradoxical
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against the background of the worldwide desire of
society for mental health, the popularity of psy-
chotherapy sessions and hundreds of films, books
and songs on the subject. It seems that people who
commit such acts on their own children in the
hope of educating them or explaining something
to them intelligibly are not aware of the fact that
their children are part of the future society of the
country in which they live, and in case they grow
up with parents or violence problems, they can
pose a real threat.

1.3. Previous studies regarding to the topic
of child abuse

There have been a lot of scientific studies on
child abuse and overall problems in young families
of Kazakhstan. These works have been written by
many researchers, as well as researchers from Ka-
zakhstan Zh. Zhanazarova (2004) in her scientific
research called “Modern families of Kazakhstan
and its problems” and Gabdullina (1997) on “Child
maltreatment in Kazakhstan” have examined dif-
ferent aspects of the issue, such as how common is
the issue, what are the factors and consequences,
and how can the problem be solved. The Adverse
Childhood Experiences (ACE) Study: the research
was conducted by the CDC and Kaiser Permanente,
which inspected how child wellbeing was influ-
enced by variables such as mishandle and family
brokenness. The outcomes of the study uncovered
that ACE and the impacts of components on well-
being are exceptionally related and that mental
and chronic diseases are more common. The Na-
tional Survey of Children's Exposure to Violence:
The Department of Justice conducted this survey
in which they interviewed children and their care-
givers. The purpose of the survey was to identify
the prevalence and factors of violence. According
to the results, almost 50 percent of the children
surveyed were exposed to violence such as physi-
cal, sexual, and domestic. The Parent-Child Inter-
action Therapy (PCIT) Study: The subject of the vi-
ability of behavioral intercession for families who
have been casualties of child manhandling was in-
spected in this research. The analysts concluded
that PCIT was successful in diminishing child be-
havior issues, moving forward in child-rearing
abilities, and reducing child mishandling and dis-
regard. Attitudes and Practices Survey on Justice
for Children in Kazakhstan, conducted by Om-
budsman for Human Rights in 2016 with UNICEF’s
bolster, measured information, states of mind, and
practices related to child sexual manhandling. As
numerous as 87.1% of media agents detailed that
child sexual manhandling could be a ‘serious

problem’ in Kazakhstan. In addition, 67.7% of com-
mon open grown-ups and 67.4% of child security
and justice officials accepted child sexual manhan-
dling as a ‘serious problem’ in Kazakhstan. The
Longitudinal Studies of Child Abuse and Neglect
(LONGSCAN): This arrangement of ponders was
supported by the National Institutes of Health. The
purpose of the study was to designate the relation-
ship between child mishandling and its affect on
their well-being and improvement. Based on the
output, it was concluded that in arrange to viably
decrease child mishandling cases, guardians got to
be taught, community support presented, and
trauma-informed help required. This will grant
positive comes about for children.

1.4. Factors that contribute to child abuse in
Kazakhstani families

Having studied foreign articles on the topic of
child abuse, we have written out 5 reasons that af-
fect the appearance of the problem. These prob-
lems are repeated in almost all low- and middle-
income countries.

There are many factors that can contribute to
child abuse in Kazakhstani families. Here are some
of them:

1. Cultural norms and beliefs: In some Ka-
zakhstani families, there may be cultural beliefs
that support physical discipline as a means of rais-
ing children. This can lead to abuse when disci-
pline turns into violence.

2. Economic stress: Economic stress can con-
tribute to increased rates of child abuse, as parents
may be more likely to take out their frustrations on
their children.

3. Substance abuse: Parents who abuse drugs
or alcohol may be more likely to abuse their chil-
dren.

4. Domestic violence: Domestic violence in
the home can lead to child abuse, as children may
be caught in the crossfire or may become targets of
the abuser.

5. Lack of education or parenting skills: Par-
ents who lack education or parenting skills may
not know how to handle difficult situations with
their children, leading to frustration and poten-
tially abusive behavior.

According to a survey conducted in 2019 by the
Ministry of Internal Affairs of Kazakhstan, 65.7%
of child abuse cases were related to physical abuse,
while 26.3% were related to psychological abuse.
The same survey found that the most common per-
petrators of child abuse were fathers (45.7%), fol-
lowed by mothers (35.7%). These statistics high-
light the seriousness of the issue and the need for
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interventions to prevent child abuse in Kazakh-
stani families.

Conclusion of the 15 chapter

To conclude everything that have been dis-
cussed previously, the research topic is “The most
acute problem of Kazakh families”. The examined
research problem is “Child abuse in young Kazakh
families” as well as hypotheses regarding to the
topic. Nowadays, child abuse has become a norm in
upbringing of children. Particularly, young parents
do not understand how to treat a child properly
without resorting to physical and emotional vio-
lence. Referring to studies that have already been
conducted, such as “Modern families of Kazakh-
stan and its problems” (Zh. Zhanazarova, 2004)
and “Child maltreatment in Kazakhstan” (Gab-
dullina, 1997) we were able to examine different
aspects of the issue, such as how common is the
issue, what are the factors and consequences, and
how can the problem be solved. The National Sur-
vey of Children's Exposure to Violence: The De-
partment of Justice conducted a survey in which
they interviewed children and their caregivers. Ac-
cording to the results, almost 50% of the children
surveyed were exposed to violence. Nevertheless,
children are the future of the country and the so-
ciety, thus, the research have been carried out with
the aim to prevent maltreatment towards children.

II. Analytical selection of the problems on
child abuse among Kazakhstani families

2.1. Hypothesis regarding the problems of
child abuse in Kazakhstani families

The main goal of the research is to identify
what is more frequently become a cause of child
abuse in Kazakhstani families and how to avoid it.
Based on the information we received during this
study, we can talk about successful achievement of
the project task. It turned out that the most com-
mon cause of violence toward a child in families is
inexperience and ignorance of young parents. Par-
ticularly, they do not understand why their child
does not get what is required from him or her. They
explain to the child in an adult way, forgetting that
the child’s worldview is arranged in a completely
different way, and in some cases the knowledge is
equal to zero. Having studied some articles on var-
ious Internet resources, the following hypotheses
are the most likely:

«  Child abuse happens when a young mar-
ried couple has a child without clear understand-
ing how to raise it properly;

«  Child abuse occurs when a young married
couple raises a child without resolving their own
psychological or mental issues related to their
childhood;

«  Child abuse happens when a young mar-
ried couple is not ready financially to raise child
properly;

«  Child abuse occurs due to unstable eco-
nomic situation in country, where there is unem-
ployment and a lot of financial risks for young
family.

2.2. Research methods and process

Process and steps of research:

e Develop the survey questionnaire: Create
a questionnaire that includes questions related to
child abuse in Kazakhstani families. The question-
naire should be easy to understand and answer for
the participants. It's important to ensure that the
questions are neutral and not biased.

e  Select your sample: Identify the popula-
tion for survey and select a representative sample
from it.

e Collect and analyze data: Collect the re-
sponses to your survey and analyze the data using
statistical tools.

e Interpret the results: Interpret the results
of your survey and draw conclusions based on the
data. This will help you answer your research ques-
tions and achieve your research objectives.

The survey conducted with a sample of 101
people aimed to identify the most acute problems
faced by Kazakhstani families. The five questions
were designed to gather information about eco-
nomic challenges, lack of affordable housing, sin-
gle-parent households, cultural norms and tradi-
tions, and the role of education in addressing these
problems. The survey results revealed that the
most pressing issue faced by Kazakhstani families
is economic challenges.

2.3. Analysis of primary data

The survey was designed to gather information
on various aspects related to family dynamics, in-
cluding parenting styles, communication patterns,
conflict resolution strategies, and the prevalence
of various forms of abuse. The survey was distrib-
uted online to a sample of adults residing in Ka-
zakhstan, and data was collected over a period of
one week.
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Results

HYes

® No

Fig. 1. Have you personally witnessed or experienced any form of child abuse
in your family or among your acquaintances in Kazakhstan?

90
80
70

80
68
60
50 47
40
29

30
20
10

0

Economic stress  Lack of education Cultural norms and Substance abuse
or parenting skills beliefs

Fig. 2. What do you think are the main causes of child abuse in Kazakhstani families?
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Fig. 3. Does the economic situation in the country affect on the child abuse level?
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Conclusion of the 2™ chapter

Based on the data collected through the survey,
it is evident that child abuse is a prevalent problem
in Kazakhstani families. A staggering 92% of the
respondents reported that they have personally
witnessed or experienced some form of child abuse
in their family or among their acquaintances in Ka-
zakhstan.

The data also highlights the main causes of
child abuse in Kazakhstani families. Economic
stress was identified as the primary cause by 80%
of the respondents, followed by a lack of education
and parenting skills at 68%. The influence of cul-
tural norms and substance abuse were also identi-
fied as contributing factors by 29% and 47% of the
respondents, respectively.

Furthermore, the data suggests that the eco-
nomic situation in the country has a significant
impact on the level of child abuse. 55% of the re-
spondents stated that the economic situation in
Kazakhstan has a direct impact on the level of child
abuse.

In conclusion, the findings from this survey re-
veal the urgent need for more targeted interven-
tions aimed at addressing the underlying causes of
child abuse in Kazakhstani families. The data un-
derscores the importance of addressing economic
stress and providing education and support for
parents to improve parenting skills. Additionally, it
highlights the need to address cultural norms and
substance abuse as contributing factors to child
abuse.

Conclusion

In conclusion, the issue of child abuse in young
Kazakh families is a prevalent and urgent problem
that requires immediate attention. The results of
the survey indicate that economic stress, lack of
education and parenting skills, cultural norms, and
substance abuse are contributing factors to the is-
sue. The data also suggests that the economic sit-
uation in Kazakhstan has a significant impact on
the level of child abuse. Therefore, it is crucial to
implement targeted interventions to address the
underlying causes of child abuse and provide sup-
port to parents to improve their parenting skills. It
is also necessary to promote cultural change and
provide assistance to those struggling with sub-
stance abuse. Addressing this issue is essential for
ensuring the well-being and future of children in
Kazakhstani families and for creating a safe and
healthy society.

There are several possible solutions to address
child abuse in Kazakhstani families, including:

e Increasing awareness: Raising awareness
about the negative impacts of child abuse and pro-
moting positive parenting practices can help pre-
vent child abuse. Public campaigns and educa-
tional programs can be implemented to educate
parents, children, and the wider community about
the importance of child protection.

e Providing support to families: Providing
social and financial support to families can help re-
duce the stressors that can lead to child abuse. This
can include providing access to counseling ser-
vices, financial assistance, and other resources.

e Strengthening laws and regulations:
Strengthening laws and regulations related to
child protection can help prevent and punish child
abuse. This can include increasing penalties for
child abuse and neglect, improving reporting sys-
tems, and providing better protection for child vic-
tims.

e  Providing intervention and rehabilitation
programs: Providing intervention and rehabilita-
tion programs for victims and perpetrators of child
abuse can help break the cycle of violence.

These programs can include counseling, ther-
apy, and support groups.

Improving child welfare services: Improving
child welfare services, including child protective
services, can help prevent and respond to child
abuse cases. This can include increasing the num-
ber of social workers and improving their training
and support.

References

1. "Child Maltreatment in Kazakhstan: A Na-
tional Survey" by Gulnara Zharkimbayeva, et al.
https://www.ncbi.nlm.nih.gov/pmc/arti-
cles/PMC6025063/

2. "Socioeconomic Factors Associated with
Child Abuse and Neglect in the Arab Region: Liter-
ature Review" by Ayman M. Hamdan-Mansour and
Eman A. Al-Gamal
https://www.ncbi.nlm.nih.gov/pmc/arti-
cles/PMC6865573/

3. "Child abuse and neglect in the Middle
East and North Africa: A review" by Rasha K. Dab-
bagh and Arwa O. Hussein https://www.sciencedi-
rect.com/science/arti-
cle/abs/pii/S0145213413002683

4. "Factors contributing to child abuse and
neglect in low- and middle-income countries: A
systematic review and meta-analysis" by Karen M.
Devries, et al. https://journals.plos.org/plosmedi-
cine/article?id=10.1371/journal.pmed.1002578


https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002578
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002578

AKTyaJbHBIE UCCTEeTOBAHUS * 2023. N220 (150)

i" MapKeTHHT, pexama, PR | 111

MAPKETHUHI, PEK/JIAMA, PR

IIIEPBAKOBA Hartanbs CepreeBHa
KaHAMUAAT SKOHOMNYECKUX HAYK, TOIEHT,
Poccuitckuit yHMBEpCUTET APY>KObI HaponoB uMeHn [TaTpuca Jlymym6sb1, Poccus, T. MockBa

ITPOXOPOBA Anacracusa BsaueciiaBoBHa
CTYAEHTKA MHCTUTYTA FTOCTUHMYHOTO OM3Heca U Typusma,
Poccuitckuit yHMBepCUTET APY>KObI HapomgoB uMeHn [TaTpuca Jlymym6b1, Poccus, T. MockBa

AHAJIN3 KIIMEHTCKOTI'O OIIBITA METOZIOM KAPTHPOBAHUVS
ITYTU KIIMEHTA 11 CEPBUCA

AHHOmayus. B cospemeHHOll IKOHOMUKE KOMNAHUU 8Ce Uauje KOHKYpUpyom 6 nepsyio ouepeds no Kauecmay
KUEHMCK020 0nblma, npedocmasnsiemozo KaueHmam. Kapmuposarue — 00UH U3 KAOUe8blX UHCMPYMeEHMO08 N
YAYUUIEHUS ONBIMA, N03607AWULL OU3HECY NOLYUUMb KAK MOMHO 00JIblle UHPOPMAayUU 0 CB0eM NOb308amere,
y3Hamo €20 nompebHocmu, npobaemot, 601U, 6apvepsl U IMOYUL.

Knioueewle cnoea: ynpasJjieHue KJiueHmMcCcKUM Onoslmom, KiueHmoueHmpuuHoCms, KapmuposdaHue, Kapma nymu

KJllueHma, kapma cepsucd.

COBpEMEHHaH 3M0Xa OUIKUTANU3AINM XapaK-
Tepu3yeTcs IepexogoM OT KadyecTBa MPOAYK-
TOB WM YCUIYT K KAUeCTBY OOCTYKMBAHUS KITVEH-
TOB. MHOIMe KOMIIaHUM Celiyac MOTYT IIpefocTa-
BUTH MOTPEOUTENSIM BBICOKOKAUECTBEHHYIO IPO-
IYKIOMIO, OOHAKO MM CTaHOBUTCSI BCE CJIOKHEe
KOHKYPMPOBAaTh 3a JIOSUIbHOCTb KIMeHTa. [I0BbI-
neHHoe BHMMaHKe B XXI Beke ImosydaeT acrekT
K/IMEHTCKOTO OIBITa — COBOKYITHOCTM KOTHUTUB-
HbIX, aQPeKTUBHBIX, CCHCOPHBIX ¥ ITOBeeHUeCKMUX
peakuuit moTpebuTeNeil Ha BceX 3Tarax mporecca
MOTpe6/IeHNs], BKIIOUast 3Tarbl 0 MOKYIIKH, I0-
Tpeb6IeHusT U TOoc/Ie MOKYIIKK, TaK Kak OH T03BO-
JISIeT pa306paThCs B TOM, UTO KJIMEHT YYBCTBYET U
Kak pearupyeT Ha B3aMOI€liCTBME C KOMIaHMel
Ha TOM WIX MHOM 3Tarle, 4YTO eMy HPaBUTCS, a YTO
HET, [I0YeMY OJHM KJIMEHTBI ITPEKPaIlaloT JIoObie
KOHTaKThI C KOMIIaHMEIA, a IPyrMe CTAaHOBSITCS JIO-
snpHbIMU [4]. C. Meliep u A. LlIBarep onpenensitor
KJIMEHTCKUII OMNBIT KaK «BHYMPEHHIOW U CY0BeK-
MUBHYI0 peaxyuio KAUeHmos Ha 0oLl npsamoti uu
KOCBEHHbIll KOHMAakm ¢ KomnaHuetl» [2]. ®uaunmn
Knayc u Ctan MakiiaH akUueHTUPYIOT BHMMaHKe Ha
TOM, YTO TIOTPEOUTENBCKUI OIBIT — 3TO IMOIIMUO-
Ha/IbHas U paljOHaTbHAs OLleHKa KIMEHTOM BCeX
MpSIMBIX M KOCBEHHBIX KOHTakTOB C (UPMOIL,

KOTOpbI€ BIAUSIOT Ha €T0 MOKYIaTeabCKOe MOoBese-
Hue [1].

VipaB/ieHMe KIMEHTCKMM OMNBbITOM (customer
experience management, CEM) 3akiiouaeTcsi B
MpefoCTaBIeHUM KIMEHTY BO3MOXKHOCTU HaUTyu-
1M 06pa30M IePEKUTD BCE aCIIeKThI OTHOIIEHM
C KOMITaHMEI, MpEeBLIIIasl ero OXXUAAHUS WU CO-
30aTh CBOIl COOCTBEHHBIVI YHUKAIbHBII OIBIT C
IPYTMMM y4acTHMKaMu pbIHKa. bepHp LIMuUtT B
crarbe «Customer experience management: A rev-
olutionary approach to connecting with your cus-
tomer» (2003) paccmaTtpuaetr CEM Kak Ipoiecc
CTpPaTerMueckoro yIpaBjieHUsSI OMBbITOM B3aMMO-
IeCTBUSL KIMEHTa M KOMIIAHWUM, CBSI3aHHBIM C
MIPONYKTOM MJIX KOMITaHueM [3].

CyliecTByeT MHOXECTBO MCCIeA0BATENbCKUX
MeTOAO0B aHaM3a U OLIEHKM KIMEHTCKOTO OMbITa,
K KOTOPBIM MOKHO OTHECTH

1. KabuHeTHbIe UCC/IeTOBaAHMS.

2. KauecTBeHHbIe McCCIeI0BaHMS.

3. KonnuecTBeHHbIE MCC/IeIOBaHMSI.

I TIOHMMaHWST MapIIpyTa IoTpe6uTes, Ko-
TOPBIN C K&XKIbIM rOJJOM CTAHOBUTCSI BCE CJIOKHEE,
B CMUCTeMY aHa/l/3a KJIMEHTCKOrO OIbITa aKTUBHO
MHTErpupyeTcss  KapTMpOBaHME  KJIMEHTCKOIo
onbiTa. IlocsemoBaTenbHOCTb AECTBUI KIMEHTA,
HauMHas ¢ GopMUPOBAHMS ITOTPEOHOCTH ITOKYIIKA
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TOoBapa WIM TIONyUYeHUS YCJIYTM U 3aKaHuMBast
MTOCT-TIPOIAKHBIM OOCTYKMBAHMEM, MOXKHO WH-
TEepIpeTUPOBaTh KaK <«ITyTeIleCcTBMe» IOTpebu-
TeJIsl — COBOKYITHOCTb BCEX TOUEK KOHTaKTa MoTpe-
OuTeNs ¢ KOMIIaHMe!, BHE 3aBUCUMOCTY OT TOTO,
KYTIWI JIX 9TOT YeJIOBEK IIPOAYKT WM YCTYTY KOH-
KDeTHOJ KOMIIaHUH [6, . 9]. TOuky KOHTaKTa — 3TO
CUTYyallMM B3aMMOJENCTBYUS MOTPEOUTENSI C KOM-
MaHuei UM yoIyroi Ha Bcex 3Tarax XM3HeHHOIo
IMKIa KIMeHTa, OCTaBUBIIME IIO3UTUBHLIE,
HelTpa/ibHble MM HeTaTMBHbIE BIleUaTIeHNS,
Hallp¥Mep, OT BHEIIHEro WM BHYTPEHHEro
odopmaeHus oduca, BHEIIHETO BUA IePCOHAA
MJTY KauecTBa oo yskuBauus [7, c. 184].

IlJist coBepIlIeHCTBOBAHMS KIMEHTCKOTO OTIbITa
KOMITaHWMY YaCTO MPUOETAIOT K Pa3JIOKEHMUIO TTOJTb-
30BaTeIbCKOTO IyTU Ha MPOCTbIe U U30IMPOBAH-
HbIe 3JIEMEHTbI, KOTOpPbIe HeO6XOAMMO YIYUIIUTD,
YyacTo 3a6bIBast O TOM, UTO I0Ib30BATEIbCKIUI ITYTh
— 3TO CKBO3HOI1 IIpoIlecc, TpeOyIIMii KOMILIEKC-
HOTO aHa/JINn3a ClieHapyeB B3aMMOMENCTBUS K-
€HTOB C KOMITaHMel U ee TIPOAYKTOM, HallpaBJIeH-
HOT'O Ha OIIeHKY KOMITaHUM U MPOAYKTa I/Ia3amu
KIueHTa (monb3oBaTesns). Takoro poga aHaaus
MO3BOJISIET  BBIABUTHL  KPOCC-(PYHKIMOHA/IbHBIE
CBSI3Y, KOTOpbIe (DOPMUPYIOT TOTPEOUTETBCKII
OTIBIT ¥ OTHOIIIEHME KIMEHTa K KOMITAaHUM U TIPO-
IYKTY.

CornacHo uccnemoBanuio Google u IPSOS, ceii-
Yyac T0/b30BaTebCKIE TYTU BCe OOJbIIE YCIOXK-
HSIIOTCSI ¥ Pa3MbIBAIOTCS, CTAHOBUTBCS BCE CIIOXK-
Hee OTCIeIUTh U UIAEHTUGULUMPOBATH IPOIECC
TOABENEHNSI K PEIIeHNIO O TTOKYIIKE M TPaHUIIbI
BBIOOpA MOTpe6uTeNst — Temepb Haxke TOT, KTO
MIpeIIIoUNTAET COBEPUIATD MOKYIIKY MU TTOIy4aTh
yCIIyTU B (PU3MUECKOIL cpefie, MOKET GbITh aKTMBEH
u B digital-mpoctpanctse [5]. Takke yBennumuBa-
eTCs KOJIMYECTBO TOUEK KOHTaKTa MOTPeOuTess C
KOMIIaHMel: HapykHas U WHTepHeT-peK/Iama,
JISHOMHTU, MOOMJIbHBIE TIPUJIOKEHUS, OGUCHI,
MpodUIN B COUMATBHBIX CETSIX ¥ HAa MapKeTILIel -
cax. Ins Toro 4yTo6bI 00pa3sHO ¥ HAISIAHO TIpe -
CTaBUTh TaKO} KOMILIEKCHBII MTPOIIecc, Bce varle
MCIIONIb3YIOTCS Habuparolye IMOoIMy/sSpHOCTh Tpa-
(buyeckue MeTOmIbI ITpeaCTaBIeHNsI MHGOpMAaIH,
TaK KaK OHY ITO3BOJISIIOT OBICTPO Pa3INuUTh B3au-
MOCBSI3Y U OIIPEAEIUTD «y3KIE MeCcTar.

B MeHemkMeHTe TaKol ITPOLecC Ha3bIBAETCS
«KapTUPOBaHMEM» ¥ OMMCHIBAETCS KaK aJiTOPUTM,
OTOOpasKaIOIIMIA KayKObliA 3TAIl ABVKEHMS MaTe-
PUANTBHBIX U MHGOPMAI[MOHHBIX TTOTOKOB C I[€JTbI0
BBISIBJIEHMSI BO3MOKHOCTE! COBEPIIEHCTBOBAHMS
TEKYIIEero IMpolecca M ero IMpuoIVKeHus K uje-
aTbHOMY COCTOSIHMIO. B TepBylo  ouepenb,

pa3pabaThIBAIOTCS KapThl CYIIECTBYIONIETO B KOM-
MMaHuMU Ipoiiecca, Ha3biBaeMble «CJM as-is», Ha oc-
HOBE KOTOPBIX BITOCJIEICTBUM CTPOSITCS KAPTHI 1ie-
JIeBOr0, YCOBEepIIEeHCTBOBAHHOrO mnpoiecca «CJM
to-be». IIpMeHeHMe MPOEKIMOHHOIO MOAX0Aa K
OTIMCAaHMIO KIMEHTCKOrO MTOBeJleHNS B Pa3IMYHbIX
LMKJIaX B3aMMOJIeiiCTBYSI K/IMeHTa C KOMIIaHMel 1
ee TIPOAYKTaMM II03BOJISIET MCC/IENOBaTh OIBIT
KJIMEHTAa: KaKue MOTUBbI IPUBEIU KJIMeHTa K I10-
KYTIKe, Kakye 3a[1aui OH XOueT PelIuTb C MOMO-
IIbI0 KOHKPETHOTO MPOJYKTa MU YCJIyTU, KaKkue
3MOIMM OH TepekuBaeT BO BpeMs B3auMMO[eli-
CTBUSI C KOMITaHMel, Kakue BIeyaT/ieHUs y Hero
OCTAaIOTCSI TT0C/Ie TTOKYIIKM TTPOAYKTa WK Tomyde-
HUS YCJIYTM, HACKOJIbKO KJIMEHT YIOBJIEeTBOpPEH
MTOJIb30BAHMEM 3TUM HPOAYKTOM Wiy 3dderTom
OT ITIOTYYEHHO YCIYTN.

PaccmoTpuM ABe KapThl, Hanbojee 4acTo Ipu-
MeHsieMble ISl YIpaBaeHUs KIMEeHTCKUM OIlbl-
TOM: Kaprta nmyty kinmeHrta (CJM) u kaprta cepBuca
(Service Blueprint).

Customer Journey Map wnu Kapra nyrtm xinm-
€HTa — 3TO KOMIIEKCHbIV MHCTPYMEHT, IT03BOJISI -
IO BU3YaJIM3UPOBATh IyTh ITOTPEOUTENST OT
OCO3HAHMS TTOTPEOHOCTU B IIPOAYKTE IO €ro Io-
KYTIKU, a MHOTIa U TTocyie Heé. KoppeKTHO moCTpo-
enHblii CJM 1103BOJIsIeT ITOHATh MOTUBBI, TIOTPe6-
HOCTM M SMOLMM KJIMEHTA, YTOOBI YIYUIIUTb €ro
OIBIT B3aMMOAENCTBUS C IPOIYKTOM UM KOMIIa-
HH€.

KaptupoBaHue myTu KaneHTa COCTOUT U3 ISTU
OCHOBHBIX 3TaIOB:

1. TIpoBemeHyue KaOMHETHOrO MCCIedOBa-
HUS, c60p BTOPUYHBIX JAHHBIX O IMOJTb30BATE/b-
CKOM MyTM KJIMeHTa. Ha 3TOM sTame cocTaBsieTcst
YepHOBOI BapMaHT KapThl ¥ OTMEYAIOTCSI OCHOB-
HbIe 3Tambl MOIb30BATEIbCKOrO MyTU. VIHOTHA HA
9TOM 3JTafme TakXke MPOBOAUTCS 3SKCIIepPTHAsI
OIleHKa ITpollecca 160 McceqoBaTeIeM-aBTOPOM
KapThl, MO0 COBMECTHO C OTBETCTBEHHBIMM 3a
npoliecc moapasfeneHus M. JTO MO3BOISIET Jie-
TaJbHO U3YUNUTD IMMYTh KJIMEHTA as-iS, TOTPY3UTHCS
B IIP0O06JIEMBI IIOTb30BaTEJIS M pa3paboTaTh KU3He-
CITOCOOHBIE TUIIOTESBI IJIS MCCIIEIOBAHMSI.

2. ®dopMynupoBaHUe TUIIOTE3 MCCIef0Ba-
HMS, TIPeAIIONOKeHNE O TOM, MoUYeMy TeKyIluit
MpoIecc MOKeT ObITh Hed(hGhEKTUBHBIM U Te
HaXOOSTCS ero «y3kue MecTa». Takux mpearosno-
SKeHMIT MOJKeT GbITh HECKOIBKO — OT Mapbl IITYK 10
JlecsiTKa UM HeCKOIbKUX MTeCSTKOB, B 3aBUCUMO-
CTU OT pa3Mepa Ipoliecca U [IyOMHbI TPopPaboTKM
KapThl. Ha 3TOM 3Tare oueHb BaXKHO ChOPMYIMUPO-
BaTh KOpPPEKTHbIE TUIIOTE3bl, TAK KaK Ha X OCHOBE
OYOYyT COCTABISIThCA Taiabl O IIyOMHHBIX
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uHTEepBbIO Win UX-TeCcTUpoBaHUM (B 3aBUCUMO-
CTH OT crienudUKU Iporiecca).

3. CocraBieHNe ONMCAHUSI «IE€PCOHBI» —
UOeHTUOUKALMSA TOTPeOUTeNs] TPOMYKTA WIN
YCIYTU U COCTaB/eHMEe TTOPTPeTa TUITUUYHOTO KIIH-
eHTa. MeTon OCHOBaH Ha CO3[AaHUM apxeTuUna
MOIb30BATENS C TIPUCYIIUMU €My XapaKTepUCTu-
Kamu. [ Kakmoit MmepcoHbl OGBIYHO OIlperne-
JISIIOT:

e  CoUMOKyNIbTypHbIE I[€HHOCTHbIE OpUEeH-
TUPBI, 06pas U CTUIb JKU3HMU.

e OmbIT, IpeATIOYTEeHMS, TPUBBIYKY U JKeJla-
HMSI, KOTOpbIe XapaKTePHbI Ij1s1 JAHHOV MepCOHbI
TP UCIOJIb30BAHUM €1i TPOIYKTa WU YCITYTHU.

e Ocob6eHHOCTM TTOBeIeHMS TTePCOHBI, KOTO-
pas 6yeT 1oab30BaThCs ITPOAYKTOM [8].

4. TIpoBeneHVe KaueCTBEHHOTO WCCIenO-
BaHMs, COOp MEePBUYHBIX JAHHBIX IJISI HaIlOJIHe-
HMS KapThl IyTU KIMeHTa. Ha 3ToMm 3Tare MoOryT
MICIIO/Ib30BaThCS KaK BBILIIEYTIOMSHYThIE TTYOMH-
Hble MHTEepBbIO ¢ iMeHtamu winm UX-
TEeCTUPOBAHMS, TaK WU  SKCIPeCcc-MHTEPBbIO,
OTIPOCHI, HabGMIOIEeHNS, THEBHMKOBBIE MCC/IeNOBA-
HUS U T.1.

5. Busyaimmsanust myTu KiaueHta. Ha yxke
pa3pabOTaHHbII «CKeJeT» KapThl, CO3MaHHbIA Ha
IIepBOM 3Tare, HaK/JIaAbIBAIOTCS COOpaHHbIe JaH-
HbI€ — KapThl AOMOJHSIOT APYT Apyra, 0ObemdMHsISI
CYILIeCTBYIOIME UAEN U HOBbIE MCCAeIOBaHMSI.
OG6BIYHO KapTa MMeeT CJIeAYIOIIYIO CTPYKTYPY:

e  ToukM KOHTaAKTa — 3TO BC€ MOMEHTbI, KO-
I7a KIMEeHT B3aMOMENCTBYET C TPOIYKTOM B (pu-
3uueckoit nim digital-cpene.

e  OxmupaHus — 3TO TO, KaK KJAMEHT BUAUT
>KellaeMblii pe3yabTaT OT B3aMMOLECTBUS C KOM-
TaHue Ha KakAoM 3Tarie CBOero MmyTu.

e  DMOLMM — 3TO MO3UTUBHBIE, HENTPAJb-
Hble UM HeraTUBHbIE UyBCTBA, KOTOPbIE KJIMEHT
MCIIBITHIBAET HA KaskIOM 3Tare myTu. OGBbIYHO, 1T
OTOOpakeHMSI Ha CTAaHAAPTHOM KapTe IyTU KJu-
€HTa UCIIO/Nb3YeTCS MITh SMOLMOHATbHBIX COCTO-
STHUIA: «Y)KacCHO», «I1e4ajibHO», <HOPMaJIbHO», «XO-
POLIO» U «OTIIUYHOY.

e  OmbIT KIMEHTa — 3TO BCeé KOMMEHTapuu
OTHOCUTEJIbHO KayecTBa B3aMMOIENCTBUS C KOM-
NaHue, KoTopble KJIMEHT Jajll BO BpeMs MHTep-
Bbi0. OGBIYHO OIIBIT K/IMEHTA JeIUTCS Ha TpU (ak-
TOpa: «60/IN», «<HEATPATbHBII OIIBIT» U «[TO3UTUB-
Hble HabmogeHus». OcobyI0 LEHHOCTD IS Jajlb-
Heji1Iei paboThl TPeACTABIISIIOT «O0MM» KIMEHTa —
6apbepbl, KOTOPbIE YCIOKHSIIOT ITyTh KJIMEHTA K CO-
BEpIIEHNIO 11e/ieBoro HeicTBusl. «II03UTHUBHbBIE
HabMogeHnsI» TOXKe BaKHBI JIJIS BBISIBJIEHUS JTyU-
MUX TPaKTUK B  OOCTIYKMBAaHUM, KOTOPbBIE

BITOC/IECTBMY MOXKHO MACIITabMpOBaTh Ha BCIO
KOMITIaHUIO.

6. VayuimneHme mpounecca. Ha stom srarme
hopMUPYIOTCSI peKOMEeHJaluM 10 YCTPaHEeHUIO
6apbepoOB K/IMEHTA ¥ COCTAB/ISIETCS OPOKHAS
KapTa M3MeHEeHUI COBMECTHO C 6M3HeC-3aKa3um-
KOM.

CJM sBrsieTcst CaMOLOCTaTOYHBIM MHCTPYMEH-
TOM, KOTOPbIii IeTaTbHO BU3yaTU3UPYeT BCE CIO0XK-
HOCTM BO3HMKAaMWIIMe y KAMeHTa BO BpeMs B3au-
MogeicTBUs ¢ komnaHueii. OmHako, Takas MeTO-
VKA KapTUPOBAHMS KIMEHTCKOTO OIbITA IMTPaKTH-
YyeCky He 3aTparMBaeT BHYTPEHHIOI CTOPOHY ITPO-
1iecca — TO, YTO IIPOMUCXOAUT «3a CIIeHOl» cepBuca.

ISt TOrO YTOOBI MOHSThH, KAK KOMITAHUS TTO[I-
Ilep>kKMBaeT OIbIT KIMEHTa, Kakie BHYTPeHHME CH-
CTEMBI CIIOCOOCTBYIOT TOMY, UTOOBI ITPOM3OIILIO
€ro «ITyTeIIeCTBME» Y UYTO MOXKHO CHE/IaTh, YTOObI
VAYYIINTG 3TOT OIBIT, ObUI CO3[aH MHCTPYMEHT
KapTuUpoBaHus cepBuca — Service Blueprint. Briep-
Bbl€ MHCTPYMEHT ObIT orycaH B craThbe JInaH Illo-
cTak B 1984 r. B xypHaie Harvard Business Review,
ee TOAXO[N TIO3BO/IMI KOOMGUIMPOBATH MIPENO-
CTaBJ/ieHNe YCIYT KaK HEeUTO TaKoe, UTO MOKHO J0-
KYMEHTUPOBaTh, U3MEPSITh, KOHTPOIMUPOBATb U
CUCTeMaTU4YeCKu COBepiieHCTBOBaTh. CoBpeMeH-
HbI€ CXeMbl OTPasKaIOT OITBIT KIIMEHTOB, 0OecIeun-
Bas MPU 3TOM AETaaU3UPOBAHHYIO ONEePaTUBHYIO
MHGOPMAIIMIO, MO3BOJISIIONIYI0 JOKYMEHTUPOBATh
TMpoliecc NpeJoCcTaBieHs YCIYTH.

IMponemypa npoekTupoBanus Service Blueprint
Ha HauyaJbHbBIX 3Talax MOTHOCTHIO TOBTOPSIET MPO-
uenypy nocrpoenusi CJM, ogHako fanee Ha KapTy
MyTU KJIMEHTA HaK/IabIBAIOTCSI HOBbIE JAHHBIE:

1. VkasaHme pgeiicTBUiII BCeX BOBJICUEH-
HBIX B IIPOLIECC COTPYIHUKOB, 1 KOHTAKTUPYIO-
HIMX C KIMEHTOM, M YYaCTBYIOILMX TOJIBKO BO BHYT-
peHHMX Mpoiieccax opraHusainum. OnpenesneHue
TOrO, Kakyue apTedakThbl CO3JAIOTCS, KaKyue CI0XK-
HOCTM BO3HMKAIOT Ha KakKAOM 3Talle B3auMOpeli-
CTBUSI.

2. BseigBieHUe HamoOoO/Iee «y3KUMX MeCT»:
57IEMEHTOB IIpoliecca ¢ HaubONbIIUM YMCJIOM Oa-
pPbEPOB U MaKCUMMAIbHOM HAarpy3Koi Ha y4aCTHU-
KOB ITpoiiecca.

3. @opMupoBaHMEe peKOMEeHJalMuii II0
YIYUYIIEHUIO Tpolecca ¥ COCTaBjeHMe OOPOXK-
HOJ1 KapThl 110 YYUIIeHUSIM [J151 3aKa3unKa uccie-
IOBaHMUSI.

Cyl111ecTBYIOT CJiefylolliyie OCHOBHbIE KOMIIO-
HEHTbI KapTbl CcepBuca (CEpBUCHOIrO ClleHapus),
KOTOpble MOTYT HOIOMHSITbCS B 3aBUCUMOCTU OT
3ajau:

e  ATpuOYTHI cepByMca: KOJI-LIEHTpP, TPUIO-
SKeHMe, CailT, mepcoHat, yaudopMma.

o [Ipoucxopnsiiee Ha ClleHe cepByca: ClieHa-
puit monb3oBatens (C]) u oeiicTBUS cepBUCMeEHA.
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o JIMHUS BUAMMOCTU IJIs1 TOIb30BATEJS: OT-
JIensieT «BUAMMbIE» MPOLLECChI /ISl TTOTb30BaTeNS
OT TeX, YTO HaXOSITCS «3a CLIeHOM».

o TIpoucxopsiiee 3a CIEHON: OeMCTBUS CO-
TPYAHUKOB U ITPOIECCOB, MOJIIepPsKMBAIOIIIIEe ITPO-
MCXOZsllee Ha CLieHe.

o TlogmepskuBarolye TPOLECChl: BHYTPEH-
HMe IIary ¥ B3aMMOJIeiCTBMSI, KOTOpbIe TOMOTaI0T
COTPYIHMKAM B TpenoCTaBIeHUM TPOAYKTA WU
YCIYyTH.

IT10X0i1 IOMb30BATEIBCKUIA OIBIT YacTO 06Y-
CJIOBJIEH BHYTPEHHUM HEIOCTaTKOM B OpraHM3a-
LIMOHHOJ CHCTeMe, a OTIpefiesieHye ero IepBoIpy-
YIH — IOCTATOYHO CJIOXKHBIV mpoiecc. OqHAKo COo-
37laHMe KapThl cepBUCa SIBSETCS] HATJISITHbIM MH-
CTPYMEHTOM, KOTODBIii laeT BO3MOXHOCTb BbI-
SIBUTH «y3KMe MeCTa» Y BO3MOXXHOCTU JJisl OITU-
MM3alMM BHYTPEHHUX TTPOI[eCCOB KOMIaHUN.

TakuM 006pa3soM, CTpaTerMuecky BaskKHbIe pe-
IIEeHVSI MOTYT OBITb ITOJTyUEHBI ITyTEeM Iepexofia OT
KOHIIEHTpAI[MM Ha ITyTU KJIVEHTA K 6osee mompo6-
HOJZ M BCeCTOPOHHEJ KapTe cepBuca. [IpyMeHeHe
KapTMpOBaHMS B ITPoLiecce YIpaBaeHUs KJIUEeHT-
CKMM OITBITOM IO3BOJISIET COCTAaBUTh I€TOCTHYIO
KapTUHY 06 OIbITe KJIMEHTAa Ha MPOTSSKEHUM B3a-
umomeicTBus ¢ KomnaHnueii. KoppekTHO mpoBe-
IeHHbII aHa/M3 OTKPbIBAET BO3MOKHOCTMU ISl
CHSTUSI 6apbepOB ¥ MOBBIIIEHUS] YIOBIETBOPEH-
HOCTM KJIMEHTOB, OTKPbIBAsi HOBbIE BO3MOXKHOCTMU
IIJIST TIPeA,0CTaB/IeHNS JOTIOTHUTE/IbHOV [EeHHOCTU
KJIMEHTaM.
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TOCYAZAPCTBEHHOE H
MYHUIIUITAJIBHOE VIIPABJIEHUNUE

CEJEJIbBHUKOBA Bukropusa OnerosHa
CTy[€HTKA HalpaBJaeHs TTOITOTOBKM rOCYJapCTBEHHOE Y MYHUITUTIAJIBHOE YIIPaBJIeHNe,
VpanbCKuit TocygapCTBeHHbIV 9KOHOMMUYECKM yHUBepcuTeT, Poccust, T. EkaTepnHOypr

TEOPETUYECKHE OCHOBBI UCCJIEJOBAHUSA ITPOTUBOJAEVICTBUS
KOPPVIIIIUU B OPTAHAX I'OCYIAPCTBEHHO BJIACTU

AnHomauus. B cmamve npomugodeilicmeaue Koppynyuu paccmampueaemcs 8 kaiecmee 00H020 U3 Npuopu-
memHulx (hakmopoe pazsumust npasumenbCmeeHHol NOAUMUKU.

Knioueeuvte cnosa: koppynyus, opeamsl 20cy0apcmeeHHoll eiacmu, npomugodeticmaue Koppynyuu, 20cydap-

CMBEHHAs noJiumukd.

Koppynum[ — OfHa U3 IVIAaBHBIX MMPOBGIEM CO-
BpeMeHHOro o6miecTBa. OHa OKa3bIBaeT pas-
PYIIUTEIbHOE BO3IEiCTBYE Ha 9KOHOMUKY, TTOJIM-
TUYECKYIO CUCTEMY U COIMaIbHYI0 cepy. B Poc-
cuy 6oprba ¢ Koppymumeit crajaa MPUOPUTETHBIM
HarpaBjeHMeM MPaBUTEIbCTBEHHOM MOTUTUKU U
CETONHS SIBJISIETCSI HEOTHEMJIEMOI YaCThI0 BCEX
cdep xusuu [1].

B 9T0i1 cTaThe MbI PACCMOTPMM TEOPETUUYECKIE
OCHOBBI MCC/IeIOBaHMs TPOTUBOMNEICTBUS KOP-
PVIIIMK B OpraHax roCyZapCTBeHHOI BiacT. Mbl
TIOIBITAeMCS Pa300paThCs C TeM, KaK IMIPOMCXOIST
MIPOIIeCChl KOPPYIIMY, Kakue (PakTophl Croco6-
CTBYIOT €€ pacIpOCTPaHEeHWI0 U KaKue MHCTPY-
MeHTbI 60pbOBI C Heil cymecTByoT. Hama 1enp —
MPEeACTaBUTh UUTATEISIM BCIO HEOOXOAMMYIO MH-
dhopMaruio st TOro, YTOObI JIyUllle TOHSITh ITPU-
YMHBI BO3HMKHOBEHMS KOPPYHIMM B TOCyIap-
CTBEHHBIX CTPYKTypax ¥ HaiiTu 3()(eKTUBHbIE
CIIOCOOBI €€ MPeJOTBPALEHMS.

OnmHako KakuM 06pasomM MOKHO 3(PGheKTMBHO
MIPOTUBOCTOSITH KOPPYIIL[MM B OpraHax rocymap-
CTBEHHOI ByacTu? [IJis pelieHus: 3TOTO BOIMpOca
He0oOX0IYIMO UMETb IIPeICTAaBIeHNE O TEOPEeTHUYE-
CKMX OCHOBAX M3yUeHMUs MeXaH}3Ma BOSHUKHOBE-
HUS M PacIpOCTPaHeHNsI KOPPYIILMHM, a TaKKe Me-
TO/IBI ee MMpeJoTBpalleHs. B JaHHOII cTaTbe pac-
CMOTpEeHbI KII0UYeBble KOHIIEINThI MCCAeNOBaHMS
MIPOTUBOJENCTBUS KOPPYILIMM Ha YpOBHE TOCY-
IapCTBEHHBIX OPraHOB, KOTOpPbIE MOTYT ObITh

MCIIO/Ib30BaHbl IS PaspaboTku 5P GhEeKTUBHBIX
cTpaTerui 60pbObI C 3TOJ HeraTMBHOI SBIEHMEM.

Koppymiys — 9T0 3/0yrnoTpebieHne JOJDK-
HOCTHBIM TIOJIOKEHMEM, BeAayllee K MOJIyYeHUIO
HEe3aKOHHOJ BbITOAbI. [IpM3HaKM KOPPYILIMK MO-
TYT GBbITh Pa3lIMYHBIMU. BO-TIEPBBIX, 3TO OTCYT-
CTBME MPO3PAYHOCTU NPU NPUHSATUM pellleHUl U
pacrnpeneneHu pecypcoB. KoppymmupoBaHHBIE
YMHOBHMKM MOTYT CKpbIBaThb MHGOPMAIMIO O
CBOMX AEMCTBUSIX, UTOOBI HE BbI3BATh MOJ03PEHMIA
Y IPOBEPOK CO CTOPOHBI KOHTPOIUPYIOLIMX OpTa-
HOB.

Bo-BTOpPBIX, KOPPYMIMS MOXKET OBITh CBSI3aHA C
HeIlpaBOMEPHBIM UCII0/Ib30BaHMEM [JTO/DKHOCT-
HbIX TMTOJHOMOYMI. UMHOBHMK MOXKET 3a7€liCTBO-
BaTb CBOE IOJIO’KEeHME 7151 TTOTyUYeHUSI IMYHOI BbI-
TOJbI MU JJ1s1 YKIOHEHUS OT OTBETCTBEHHOCTHU 3a
coBepllieH}e TpaBOHAapYIlIeHMIA.

TpeTnit npu3HaK — 3TO HAIMUME CUCTEMBI «OT-
KaTOB» MJIN «OIaTHBIX CBsi3eit». B aTom ciryyae um-
HOBHMK MOKET MpeIoCTaB/IsITh YUIYTU WIN pe-
CypCbl TOJBKO TeM JMIlaM, KOTOpble MMEIOT C
HUMM JOTOBOPHbIE OTHOIIIEHUS, YTO CO3[aeT He-
pPaBeHCTBO Iiepej 3aKOHOM M HapyliaeT MNpPUH-
LMIIbI IEMOKPATMUM U ITPABOBOTO rocyaapcTBa.

HakoHell, KOpPYIILMS MOXeT ITPOSIB/ISITbCS ue-
pe3 MyJbTHMareHTHyl0 cxeMy. B 3Tom ciyuae He-
CKOJIBKO YMHOBHMKOB MOJIYYalOT JIMYHYIO BBITOIY
3a CUET CBOMX CTY>KeOHBIX ITOJTHOMOYMIA, UTO ITPHU-
BOJMT K OOJIBIIMM 3aTpaTaM OIOIKeTHBIX CPeICTB
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U YCyTyo/sieT COUMaTbHO-9KOHOMUYECKME TIPO-
6J1eMbl B 061II€CTBe.

BaxkHO MOHMMATh, YTO KOPPYIILMS SIBISETCS
Cepbe3HON yrpo30¥i IJisT AeMOKPaTUX ¥ SKOHOMMU-
YeCcKOro pasBUTUSI CTpaHbl. VIMEHHO I103TOMY
ITPOTUBOJIEICTBIE KOPPYIILIMM AOJIKHO CTaTh O/-
HUM U3 IIPUOPUTETOB TOCYJAPCTBEHHON IOJM-
TUKM [2].

OgHMM 13 BaKHBIX aCIleKTOB MPOTUBOLEN -
CTBMSI KOPPYIILIMY SIBJISIETCSI IIPaBOBOE Peryanpo-
BaHMe. JTO O3HauyaeT, YTO 3aKOHBbI ¥ HOPMATUB-
Hble aKThl [OJ/DKHBI IIpedycMaTpMBaThb Mephl,
HalpaB/JieHHble Ha IpeloTBpalleHe KOppyIim-
OHHBIX ITPOSIBJIEHMIT B OpraHaxX rocyJaapCTBEHHOM
BJIaCTH [3].

B 9TOM KOHTEKCTe BaXKHO 06paTUTh BHMMAaHMeE
Ha Takue MpaBOBbie MHCTPYMEHTBI, KaK aHTUKOP-
PYIILMOHHBbIE CTAHAAPTHI, PEryaMpylolye Mpoiie-
Iypbl TIpyeMa Ha TOCyIapCTBEHHYIO CIyXKOy U
yCTaHaBAMBAlOIMe MTpaBuia MOBeAeHMs [IJIs TOC-
orykanx. Kpome Toro, ciiegyer paspabotaTh 3¢-
(heKTUBHYIO CMCTEMY HaKa3aHMil 32 KOPPYIILIMOH-
HbIe JesHUs.

OpHako MpOCTOe YCTaHOBJIeHMe 3aKOHOB Hefl0-
CTaTOYHO MAJiS OOphOBI C KOppyIuueil. BakHo
TaKke obecrneunTsb X 3HPEKTUBHOCTh U BBIIIOJ-
Henme. JIiI  STOr0  HEOOXOOMMO  CO3JaTh

MexXaHM3Mbl KOHTPOJIS 32 UCIIOJIHEHMEM 3aKOHO-
JlaTenbCTBa ¥ COOTBETCTBYIOIIMX MTPaBUIL.

Taxke ciegyer OTMETUTb, YTO OOHOWM U3 OC-
HOBHBIX 33/1a4 B 60pbOe C KOPPYILMEN SIBISIETCS
MOJHSATHE YPOBHSI NPaBOBO KyJAbTYypbl Hacese-
Husl. I 9TOr0 HEOOXOOMMO ITPOBOAUTH MEpPO-
MpUATHS 110 MHPOPMUPOBAHUIO ¥ 06PA30BaHUIO
HacesjeHus, TOBBILIEHUIO OCBEJOMJIEHHOCTU O
rpo6ieMax KOPPYIIMY U ee TIOCTeNCTBUAX [4].

B 1iesioM, mpaBoBOe peryiMpoBaHye SBJSETCS
OIHUM 13 K/IIOUEBBIX 3JIEMEHTOB B 60pbOe C KOp-
pynuueri B opraHax roOCyIapCTBEHHON BJIacTu.
BaskHo co3paTh 3bQeKTUBHYIO CUCTEMY 3aKOHO-
JaTelbHbIX HOPM U COOTBETCTBYIOIIUX MEXaHU3-
MOB KOHTPOJISI 32 UX UCIIOJTHEHMEM, a TAKXKe OCY-
IIECTBJISATh PaGOTy IO IOBBILIEHNIO YPOBHS Ipa-
BOBOI1 KyJIbTYPbI HaceJIeHUS

OnHoV U3 BasKHBIX TEOPETUUECKMX OCHOB MUC-
ceJ0BaHMS TPOTUBOLECTBUS KOPPYHIUU B Op-
raHax rocyJapCTBEeHHOI BIaCTu SIBJSIETCS CTpaTe-
ruyeckoe yrpasiaeHue. CTpaTernueckuii Mogxor,
MO3BOJISIET OIpPeAenTb 1ieNu, 3afauu U Mexa-
HM3MbI peanusaly aHTUKOPPYIILUMOHHBIX MePO-
MPUITUIA Ha BCEX YPOBHSIX TOCYJapCTBEHHOTO
YIIpaBaeHMs.

KntoueBbiMM 37IEMEHTaMM CTPATETUYECKOTO
yIIpaBJIeHUs KOPPYIILMEN SIBISIIOTCS (PUC.)

AHanus
M OUEeHKa
PUCKOB

TToBrImICHHE
KBaJTH(PUKAITIU

roCyJapCTBEHHBI
X CIyXKalnux

DJIEMEHTEI
CTPATEruIeCKOro
yIIpaBJICHHS
KOpPYIIIHUEN

AHTUKOPPYIIIHO
HHBIC
MPOTrPaMMBI

Cucrema
KOHTPOIS
AHTUKOPPYIIIUOHH
OU MPOrpaMMbl

Puc. KinroueBbie 3/ieMEHTbI CTpaTern4eCcKoro yrpasJ/ieHV KOPpPYyIIunumn

1. AHanuM3 1 o1leHKa pMUCKOB Koppymiun. Heob-
XOAMMO TIPOBOAUTH CUCTeMaTUYeCcKuii aHaaus3
PUCKOB BO3HUKHOBEHMSI KOPPYITLIMOHHBIX CXEM Ha
BCeX IJTamax TOCyJapCTBEHHOIO YIIpaBIeHUs],

yTOOBI pa3paboTaTh 3¢G@eKTVBHbIE MEpPbI M0 UX
MIpeIoTBpalleHNIO.

2. PaspaboTtka ¥ peanmsanusi aHTUKOPPYIIIN -
OHHBIX IIporpaMM. Ha oOcHOBe pe3yJabTAaTOB
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aHaiM3a PUCKOB HEeoO6XoouMO paspabaThiBaTh
KOHKpeTHbIe aHTMKOPPYILMOHHbIE MPOrPaMMBlI,
KOTOPbIE JO/DKHBI OBITh YETKO CTPYKTYPUPOBAHBI
U MMeTb SICHO OIlpefeleHHble Ieay, 3afauu U
CPOKM.

3. Co3paHMe CUCTEMBI KOHTPOJS 3a UCIIONHe-
HMEM aHTUKOPPYHIMOHHBIX MepOnpusTuit. Bax-
HBIM 3JIEMEHTOM CTPaTernyeckoro yIpaBaeHUs
KOppymimeit sBisercs cosgaHue 3(deKTUBHOM
CUCTeMbl KOHTPOJISI 32 BBIMIOJIHEHMEM aHTUKOP-
PYIIMOHHBIX MEPOIIPUSITUIL. ITO MO3BOIUT CBOE-
BPEMEHHO BBISIBJISITh HAPYIIEHUsT M KOPPYILMOH-
Hble CXeMbl, a TakXke MPMHMMATb Mephbl MO UX
YCTpaHEHMUIO.

4. OO6yueHMe ¥ TIOBBINIEHME KBATU(PUKALIUN
roCyIapCTBEeHHBIX cayxkammx. OGHUM U3 KiIioue-
BbIX (DaKTOPOB YCHENIHOTO IPOTUBOLENCTBUS
KOPPYIIMY SIBJISIETCS OOyYeHMe U TIOBbIIIEHNE
KBaMM@uUKaluuyu TOCYZAPCTBEHHBIX CIYXKalUX B
006/1aCTV aHTUKOPPYITLMOHHON! JeATeTbHOCTH.

Camast apdexTUBHAS CTpaTerust 60pbOBI C KOP-
pymiueit — 3TO co3JaHue KyJIbTYpbl HEIPUSTUS
KOpPYIILIMM B OpraHax IrocyIapCTBeHHO BJacTHu.
JTO MOXeT OBITh JOCTUTHYTO Yepe3 o6yJeHue Cco-
TPYJHUKOB MpaBuiaM 3TUKU U MIPUHIIAIIAM YeCT-
HOCTH, a TaKkke yepe3 GopMMUPOBaHMEe OCO3HAHUS
HaceJieHMeM, UYTO KOPPYIIMS SIBSETCS HelpueM-
JIeEMOJ1 ¥ He I0JDKHA OBITh TEPIIMMOIA.

Takum 006pasom, CTpaTernueckye yrpapaeHus
KOPPYILMEN B OpraHax rocyJapCTBEHHOI BIaCTU
SIBJISIIOTCSI. KOMILJIEKCHBIM TTOAXOI0M K PELIEHUI0
npo6yiieMbl KOppymuyu. OHM OCHOBBIBAIOTCS Ha
TEOPEeTUYECKMX OCHOBAX MCC/IeOBAHMS TPOTUBO-
MeiiCTBUSI KOPPYIIIMYM U MOTYT ObITb 3(PheKTHB-
HBIMM TOJIBKO TPV YCJIOBUY TTOJIUTUYECKOIE BOJIU U
Cepbe3HbIX YCUJINIT CO CTOPOHBI TOCYIAapCTBa.
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