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!Mepsnuxun Bopuc Cepeeesuy — Kanouoam QusuKo-MamemMamudeckux HayK, HAyUHblii COMPYOHIUK;
’Cueeupes Tumoqpeii Biadumuposuy — KaHOUOam Qu3UKO-MAMeMAmueckux HayK, HayuHblii COMpPYOHUK,
omaoen uccredo8anuil u paspabomox,

Tomckuii 2ocyoapcmeentblll neda2o2udecKull yHugepcumen,

2. Tomcx

Annomayusn: 6 pabome ucciedyemcs 6esmaccoswiii cynepmysomuniem (0,1/2) ¢ munumanvrot
cynepcummempueli 8 YemvlpexmMepHomM npocmpancmee-gpemenu. Onucanue noisi co CRUHOM
HOb 6€0emcs 6 MepMUHAX AHMUCUMMEMPUYHO2O MEH30PHO20 NOJsL 8MOPO20 PAHed Qgp.
Cynepnapmmuepom K aumMuCUMMEmMpPUYHOMY MEH30PHOMY HOII0 BMOPO20 pAHed 6blCIynaem
cnunmenzepnoe noie Papumwi-Illeuncepa . [eiicmeue 011 mooenu 6vibupaemcs 8 6uoe
CyMMbl c860000H020 Oelicmeust O AHMUCUMMEMPULHO20 MEH3EPHO20 N0 8MOPO20 PAHed U
Oeticmeust 0 noast co cnunom 3/2. Ilokasano, umo 6e3maccosviii cynepmyibmuniem co
cnunamu (0,3/2) 3anpewen.

Kniouesvie cnosa: cynepcummempusi, AHMUCUMMEMPUYHOE MEH30PHOE noJie.

SUPERMULTIPLET FOR MASSLESS ANTI-SYMMETRIC TENSOR
FIELD
Merzlikin B.S.!, Snegirev T.V.2

'Merzlikin Boris Sergeevich — PhD in Physics and Mathematics, Researcher;
?Snegirev Timofey Viadimirovich — PhD in Physics and Mathematics, Researcher,
RESEARCH AND DEVELOPMENT DEPARTMENT,

TOMSK STATE PEDAGOGICAL UNIVERSITY,

TOMSK

Abstract: the paper investigates massless supermultiplet (0,1/2) with minimal supersymmetry in
four-dimensional space-time. The description of the field with spin zero is carried out in terms of
the antisymmetric tensor field of the second rank @,,. The superportner to the antisymmetric
tensor field of the second rank is the Rarita-Schwinger spintensor field . The action for the
model is selected in the form of the sum of the free action for the antisymmetric tensor field of the
second rank and the action for the field with spin 3/2. It is shown that a massless supermultiplet
with spins (0,3/2) is forbidden.

Keywords: supersymmetry, antisymmetric tensor field.
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XOopowo HU3BECTHO, YTO B PEISATUBUCTCKOM TEOPUHU TMOJSI CKAISIPHOE IIOJE ¢ OMUCHIBAET
gactuny co ciimaoM (. JlnHamrika cBOOOTHOW YacTHIIBI ONHMChIBaeTcs QpyHKIuen Jlarpamxka [1]

- 1 a m? 1
L = 50,00% ——¢¢. )
3n1ech m- MaccoBbli mapamerp, npu m = 0 JaHHBII JlarpaH)XUaH OIUCHIBAET 0E3MAaCCOBYIO
yacTuily co crnuHoM (crmpansHocThio) 0. CymnepnpeoOpa3oBaHus, CMEIIUBAONIME 0e3MacCOBBIN
CKaJsip ¢ U 0€3MaCCOBBIN CIIMHOP 1P, KOTOPBIA OIMHUCHIBACTCS JIArPAHKHAHOM
i -
L o= S9y%p. @
nMeroT BUf [2]
§p = apl, &Y = —iadypyd. 3)
5



VX BuA MOJTHOCTBIO ONpeesieTcs TpeOoBaHHEM NHBAPUAHTHOCTH CyMMBI JIarpamxuaHoB (1) n
(2). Bplumcass KOMMYTaTop CyneprpeoOpa3oBaHMH, BBIYMCIEHHBIX ISl CKAJISPHOTO IO,
MOJIY4UM

[61,82]0p = —i2a?0%00Va01-

OTo o03Ha4YaeT, YTO AHTUKOMMYTAaTOp JBYX CYINep3apsoB NPOIOPLHOHAIEH OIepaTropy
TPaHCISIIMKM B UMITYyJbCHOM NpeJACTaBlIeHHH. JlaHHBIE cynepnpeoOpa3oBaHMsl OTBEYAIOT
6e3MaccoBoMy cynepMyabTuILiery ¢ yactunamu (0,1/2).

C npyroil CTOpOHBI, B YETHIPEXMEPHOM NPOCTPAHCTBE-BpeMEHM Oe3maccoBas YacTHIa CO
criuHoM 0 MOXKeT OBITH oIMcaHa 0e3MacCOBBIM AHTHCUMMETPUYHBIM TEH30PHBIM II0JIEM BTOPOTO

paHra, @gp = —@p,. Oynkuus Jlarpanka A1 JAHHOTO NOJS UMEET BUJ
L = FapcF%, (@)
rae
Fabc — a[a(pbc] = a[ancd] = 0. (5)

JlarpamxwuaH (4) HBapHaHTEH OTHOCUTEIHHO KAIMOPOBOYHBIX MPE0Opa30BaHU
Sp =oleghl = §Fbc =,
Haiinem cymeprpeoOpa3oBaHus U3 TpeOOBaHUS, YTOOBI CyMMa JlarpamxuaHoB (2) u (4) Obuia
WHBapUaHTHA OTHOCUTENBHO HUX. BrimuineM o0muii an3an
8¢ = apy®l, Y = ifFapcy ™. (6)
Toraa Bapranys JlarpamKuaHa paBHa
5L = P adFabcwydabC( —(a+3p) aaFabclpybC{' (7
3aMeTHM, 4TO TIEpBOE CiaraeMoe 3aHyJisieTcs B cuiy (5), Toraa u3 TpeOoBaHHs OOpaIleHUs

a
Bapuanum JarpaHXvaHa B HOJb IIOJy4YaceM pPCHICHUC ﬁ = —5. Brrauconm KOMMYTATOp Ha

QHTUCHMMETPUYHBIN TEH30D
[61, 8210 —i4a?F™(y.0,
= —i4a?(0°9™ + 01%p"1) Gy,

Buanm, uTo mepBoe cilaraeMoe OTBEYaeT T'€HEepaTopy TPaHCISILIUM, & BTOPOE cllaraeéMoe ecTh
Kan6poBouHOe npeobpasoBanue (6) ¢ KanMOpoBouHbIM mapamerpoM &P = @P¢{,y,.{;. U3BecTHo,
9YTO JUIl KaJIMOPOBOYHBIX II0JIeH KOMMYTaTop JABYX CYHepnpeoOpa3oBaHUIl ONpeneneH ¢
TOYHOCTBIO /0 KaJHOpPOBOYHOrO mpeoOpa3oBaHus. JlyanbHble CyNepMYJIBTHIUICTBI TaKXke
paccMaTpuBanuCh B [4].

Xopomio H3BECTHO, HYTO CYHEpnpeoOpa3oBaHMS CBA3BIBAIOT ~0O€3MaccOBBIE  YaCTHIHI,
oTimyaromuecs: cnuHoM Ha 1/2. Tlostomy OGe3maccoBeiil cymepmynbtuiuieT co cnimHamu (0,3/2)
3anpeleH. [Toe3HO MOCMOTpeTh Kak 3TO BO3HHKAET C TEXHUUYECKOH TOYKH 3peHus. beamaccoBas

YacTHUI[A CO CITMHOM 3/2 OMUCHIBACT CIIUH-BEKTOPOM , ¢ (yHkimel Jlarpamka
i

L o= —17a™0, o  ®

1 .
rae ¢ = gy[a}/byc]. Hawubornee obuuii aH3an cyneprpeoOpa3oBaHus sl CKausipa M CIHH-

BEKTOpA BBITJISIAUT
Sp =ia .y*(, & “=Ba%{+yder®<.

MOXHO T1OKa3aTh, YTO HHMKaKdM [OJ00pOM TMapaMeTpoB «,f3,Y Henb3si JIOOUThCS
WHBapUAHTHOCTH CyMMBI JarpamkuanoB (1) u (8). CymepcuMMeTpUYIHbIE MOZETH, BKIIOYAIOIINE
YaCTHUILy CO CIIMHOM 3/2 MOXHO ITOCMOTPETH B [5].

Haunbonee oOmiuii aH3a1 11 aHTHCHMMETPHYHOTO TEH30Pa ¥ CITUH-BEKTOPA BBITIIAUT

Sp = ia’1_[a]’b]§ +ia, v,
§ ¢ = BiF®Ypcl + BoFpeay Y.
Bapuanus cymmsl tarpamkuasoB (4) u (8) maer
6L = —i2(ay —3p2) aaFabcz_yb ‘—ia, aaFabcq_yde d- )

Taxum 06pa30M HWHBApUAHTHOCTD JlarpaHXruaHa OTHOCUTCJIBHO cynepnpeo6pa3OBaH1/H71 MOXET
a

OBbITH JOCTHIHYTA, €CIH IOJIOKHUTh @) = 1 = 0,5, = ?1 OnHaKo, BEIYHUCIAS KOMMYTAaTOp ABYX

cyneprpeoOpa3oBaHUi IOTYIUM



[6,,8,]9% = 0.
OTOo oO3HadaeT, 4YTO HaiIeHHbIe mNpeoOpa3oBaHus cymnepanreOpe HE OTBEYAIOT, TO €CTh
CYNMECUMMETPHS HE PealiM3yeTcs KaK U CICAOBAIO OXKHUIATh.

bnazooaprocme: Paboma evinonnena 6 pamxax npoekma MK-1649.2019.2.
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Annomayus: wupoxoe pacnpocmpanenue KOMWIEKCHbIX YOoOpeHuil 06vsacHsemcs ux Oonee
BbICOKOU IKOHOMUUECKOU IPHPeKmUBHOCMbIO NO CPABHEHUIO ¢ OOHOCMOPOHHUMU YOOODEHUSIMU.
Ilpu  ucnonv306anuU  KOMNIEKCHBIX YOOOPEHUTl CHUIICAIOMCA 3ampamsl mpyod 6 CelbCKOM
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B cmamve paccmompena unmencusnas mexnonio2usi NOLYYeHUusi OOUHAPHBIX U CLOAHCHBIX YOOOpeHUll
HA OCHOBE CEePHOKUCLOMHO20 PA3NOANCEHUST BbLCOKOKAPOOHAMHBIX ocdhopumos 6 npucymcmeuu
XTOPUCMO20 KATU.
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Abstract: the widespread use of complex fertilizers is explained by their higher economic efficiency
compared to single-sided fertilizers. When using complex fertilizers, labor costs in agriculture are
reduced, fertilizer losses are reduced, productivity is increased and the overall crop culture is increased.
The article discusses the intensive technology for producing single and complex fertilizers based on the
sulfuric acid decomposition of high carbonate phosphorites in the presence of potassium chloride.
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®ocdop u kanuit — BakHeHIIMEe OMOTeHHBIE 3JIEMEHTHI, HEOOXOIUMBbIE JJIsl BceX oprann3MoB. K
HACTOSIIEMY BPEMEHM O HHX M3BECTHO MHOIO€: XUMHYECKHEe U (HU3MUYECKHUE CBOMCTBA,
NPUHLOUIHANBHAS POk B (pU3MOJIOTUH pacTeHNil, TIIaBHEHIIIE COeNMHEH NS, B OpME KOTOPBIX OHU
YUYacTBYIOT B JKH3HEAEATENBHBIX INpoLeccax. DTU 3JIEMEHThl COCTaBIAIOT OCHOBY MHHEPaIbHBIX
ynoOpeHni, 6e3 KOTOPBIX He MOXKET CYIIECTBOBATh CEIILCKOE X035HCTBO.

C ypoxassMM MPOMCXOIUT UHTCHCHUBHBIM BBIHOC MHUTATENbHBIX JIEMEHTOB. Jlepuuut 3Tux
3JIEMEHTOB B MOYBaX HEOOXOIMMO IOTOIHITH BHECEHHEM yJOOPEHHS C y4E€TOM YCBOSIEMOCTH
pasnuYHEIX (GOpM ACHCTBYIOMIMX BEIIECTB, KOTOPas BO MHOTOM OIPEAEISACTCS CTEHEHBIO MX
PacTBOPUMOCTH.

Croco0pl TONy4YeHUST W TEXHOJOTHsS MPOW3BOACTBA CIOXHBIX (HOCHOPHO-KATUHHBIX
yRAOOpeHuil TOCTaTOYHO XOPOIIO M3Yy4YEHBI, HO NPOMBINUICHHBIH BBIIYCK MX CTAJIKHBACTCA C
psnoMm TtpynHocted. Tak, momydeHue oprodocharoB kamus (MOHO- M TpuKanuiidocdara)
nyTeM HeWTpaiuzauuu opTopocGOpHON KHCIOTHI THIPOOKHUCHIO MM KapOOHATOM Kalus
CONpPSKEHO C BBIJCJIEHHEM XJIOPUCTBIX COCAMHEHHM, CO3JAa0IIMX CJIOXKHOCTH IPH HX
nocliieAyIoniel nepepadboTke.

Camoe xonuentpupoBannoe PK ynoopenue — metadocdar kamus (KPO;), conepxariee 39,87%
K;0 1 69,1% P,0s, T.e. cocTosiiiee NpakTUIECKH TOJbKO M3 MUTATENbHBIX dJ1eMeHToB. HecMoTps
Ha BBICOKOE COJIEpKaHHE MUTATEIBHBIX HJIEMEHTOB, Xopoune (GU3NIECKue CBOHCTBA, MeTadocdar
Kanus II0Ka HE Hamesl MIMPOKOTO NMPUMEHEHMS H3-32 BBICOKOH CTOMMOCTH €T0 INPOM3BOACTBA.
OpHako  ocraercst  emie HepelieHHas IpobieMa —  yTWiIM3amusd  oOpasyromuxcs
XJIOPACTOBOZOPOIHBIX Ta30B, YTO M SBIAETCS OJHOM W3 TIABHBIX IPUYMH, CIEPKHUBAIOIINX
MIPOM3BOCTBO MeTadochaTa KaJust N3 XITOPUCTOTO KaJTHsL.

BHeceHHbIE 110/1 OCEHHIOIO MaxOTy a30THBIE YIOOPEHHMsI MPAKTUYECKH ITOJIHOCTBIO TEPSIOTCS.
ITosToMy He 1esIec000pa3HO BHOCHTH a30TCOACpIKAIINe YA0OpeHHs B ATOT mepuoa. OOBIYHO HX
BHOCST NPY BBIPAI[BAHUH MIOYTH BCEX KYJBTYp BO BpEMsi CeBa U B Iepuo/ noakopMku. Hanboee
3Q(QEKTUBHBIM arpoTEXHUYECKUM IIPHEMOM SIBJISIETCS BHECEHHE OJIUHApHBIX (POCHOpPHBIX
ynoOpeHuit mox oceHHIo maxory. Ilpu BeIpamuBaHMM BCEX CENbXO3KYJIBTYp, KpOME pHCca,
OCHOBHAsI 4acTh rof0BOM HOpPMBI (hochopHbix ymodpenuit (60-70% mms xmomuatauka, 50% st
KyKypy3sl, 75% nms oBomebax4eBbix n kaprodens, 100% i 3epHOBBIX) BHOCAT B 3TOT MEPHO.
OcranpHass 4acThb yINOOPEHHH OOBIYHO BHOCAT C CEBOM M B IIEPUOJ IIOJKOPMKH PacTCHHH.
HanbGonee >¢QdexTHBHBIM CpPOKO BHECEHMs KaJIMHHBIX yIOOPEHHH SBISETCS TaKKe B IEPHON
oceHHell maxoTsl. [Ipy BeIpalMBaHUK XJIOMYAaTHUKA, KyKypy3bl 0ObdHO BHOCAT 50% OT rogoBoi
HOPMBI KaJIMHHBIX yZOOpeHWH, a OCTaJbHYIO YacTh B NEPHOJ BETETAIlMM, a NPH BHIPAIIMBAHUH
OCTaJIbHBIX KYJBTYp IOJHYIO TOJOBYIO HOPMY KalIMHHBIX yHOOpeHWH BHOCST moj 3s10b. Takum
00pa3oM, OCHOBHYIO 4acTh (OCHOPHBIX M KaJIMHHBIX yHOOpEeHHH HEOOXOAMMO BHOCUTH I10]
OCEHHIOI0 MaxoTy. B pecmyOinke acCOpPTHMEHT CJIOXHOTO KOMILIEKCHOTO YIOOpeHHs KpaiiHe
OTpaHUYEH, T.€. MPAKTHYECKH OTCYTCTBYET IPOU3BOJCTBO KOMIUIEKCHBIX YJOOpEHHI, B YaCTHOCTH
PK ¢ 3agaHHBIM COCTaBOM M CBOMCTBAMH M YAOBIETBOPHUTEIHHBIMH TEXHHKO-3KOHOMHUYECKUMU
MoKa3aTessiMy, 3(p(hEeKTUBHBIX NIPH BEIPAIINBAHIH BCEX CEIBXO3KYIBTYP.

[TosTomy BakHOW MpoOIEMOi ocTaeTcss pa3paboTKa W BHEIpPEHHE NPHHIMIHAIHHO HOBBIX,
Oosiee SKOHOMHYHBIX (HETPAAMIMOHHBIX) TEXHOJOTMH NepepabOTKH HU3KOCOPTHBIX MECTHBIX
(ochOpUTHBIX W KaIMHHBIX pYyA, BKIouYas 3abanaHcoBOE ChIpbE, B BHICOKOd(deKTHBHBIC
KOMIUIEKCHBIE yIOOPEHHUS ¢ HAWIyYIIMMH Ka4eCTBEHHBIMHU TIOKa3aTeIsIMH.

BriepBele  pazpaboTaHa BBICOKOTEXHOJOTHYECKAass HMHTEHCHBHAS TEXHOJIOTHMS MOJIy4EHHs
OIMHAPHBIX M  CIOXHBIX  yIOOpEHMH Ha  OCHOBE  CEpHOKHCIOTHOTO  Pa3IoKeHHs
BBICOKOKapOOHATHBIX (OC(HOPUTOB B IPUCYTCTBUHU XJIOPUCTOTO KAJIHS.

OpUTHHAIBHOCTh TEXHOJIOTHH 3aKJII0YaeTcss B TOM, YTO pAa3JIoKeHHE HEeoOOoTameHHOM
(dbochopuTHOH MYKH TIPOBOIAT KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTOW MPH HMHTEHCUBHOM
MepeMEIINBAaHNM B TE4YeHHEe S5-7 MHUHYT. 3aTeM MPOAYKTHI CEPHOKHCIOTHOTO PAa3JIOKEHHS
CMEIIUBAIOT C XJIOPHUIOM KaJIHs, TPAHyIUPYIOT U CyIIaT.

C 1esnpio YKOHOMUH JTe(PUIIMTHON CepHON KHCIOTHI HEOOOTalleHHYI0 (OCMYKY 00padaThiBaIn
KOHLEHTPUPOBAHHON cepHOU kucioTol npu ee HopMme 50-90% OT cTeXHOMeTpHUH Ui MOJTY4EeHUS
MoHOKanbLuidocdara.



PesynbraTel aHanu3a (Tabauna 1) MokaspIBaloT, YTO MPOAYKTHI Pa3sIokKeHUs! POCMYKH CEpHOM
kuciorot conepxut 12-15 % P,0s, koaddunment paznoxenus poccoipbs cocrasisieT 60-93%.

Tabnuya 1. Xumuueckuti cocmag npoOyKmos CepHOKUCIOMHO20 pasnodtceHus pocmyxu, %

Hljé’g':‘;’ P,05 (()36““?‘ CaSO, (yj?.? Co, H,0
50 14,51 36,28 35,57 14,64 6,63 1,03
70 13,46 33,66 46,18 19,02 3,65 1,82
90 12,74 31,85 56,17 23,13 1,58 1,45

IMomydeHHslif cyxoif MpPOXYKT 00pabaTelBany HACHILICHHBIM pAacTBOPOM XJIOPHAA KajHs.
IMocnenHuii sBIAETCS OMHOBPEMEHHO MHUTATEIbHBIM KOMIIOHEHTOM CIIOKHOTO yOOOpeHus u
CBSI3YIOIIMM DPacTBOPOM MPHU TPAHYISIIUU NPOAYKTOB CEPHOKHCIOTHOTO PA3IOKEHUS (POCMYKH.
Pe3ynpraThl XMMHYECKOTO aHanu3a MpuBeAeHB! B Tabmmmax 1-3. IlomydeHHBIE CIIOXKHBIE
yImoOpeHHsT Ha OCHOBE pa3ioKeHHS (OCMYKH CEpHOW KHCIOTOW mpu ee HOopMme 50% mioxo
TpaHyIMpYIOTCS. ['paHyJIsl MMEIOT HU3KYIO MPOYHOCTh. IIOBBIIIEHHE HOPMBI CEPHON KHCIIOTHI
MPUBOIMT K MOBBIIICHUIO TOBAPHBIX CBOWCTB IpaHyarpoBaHHbIX PK-ynobpennii.

Tabnuya 2. Xumuueckuti cocmag PK-yoobpenuii, nonyuennwvix paznoxcenuem pocmyxuCK-50 % nopma, %

CooTHoIIeHHE
b0, 0 P,0; K,0 fgﬂ? CaSO, S;? o, H,0
Jlo cymku
1 1 10,42 10,42 26,06 25,55 10,52 4,74 12,93
1 0,7 11,34 7,93 28,36 27,81 11,44 5,16 10,97
1 0,5 12,09 6,04 30,23 29,64 12,20 5,52 9,16
ITocne cymku

1 1 11,68 11,69 29,21 28,64 11,79 4,86 2,41
1 0,7 12,36 8,62 30,82 30,23 12,43 5,21 3,23
1 0,5 13,01 6,49 32,52 31,87 13,12 5,63 2,32

Tabnuya 3. Xumuueckuti cocmag PK yooopenuii, nonyuennuvix paznodcenuem pocmyxuCK-70 % nopma, %

Coornourenne P,0: K,O Ca0 | .50, | €20 Co, H,0
P,0; K,O oo, yCB.
Jo cymku
1 1 9,79 9,78 24,51 33,61 13,34 2,65 14,42
1 0,7 10,62 7.43 26,56 36,45 15,01 2,88 12,48
1 0,5 11,10 5,54 27,77 38,10 15,69 3,01 12,23
ITocne cymku
1 1 11,65 11,66 29.13 40,01 16,47 2,74 3,57
1 0,7 11,82 8,25 29,51 40,53 16,67 2,95 2,75
1 0,5 12,47 6,22 31,20 42,81 17,63 3,13 429
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Tabnuya 4. Xumuyeckuti cocmae PK yooopenuii, nonyuennsix paznosicenuem gocmykuCK-90 % nopma, %

Cooromerue P,0; K,0 Ca0 | cas0, | €20 Co, H,0
P,05 K,O oo, ycB.
Jo cymku
1 1 9,35 9,34 23,38 41,24 16,98 1,16 14,28
1 0,7 10,12 7,08 25,30 44,61 18,37 1,25 12,27
1 0,5 10,74 5,37 26,85 47,36 19,51 1,33 10,52
[locne cymxku
1 1 10,62 10,63 26,57 49,86 19,28 1,22 2,59
1 0,7 11,24 7,86 28,11 49,56 20,41 1,31 2,52
1 0,5 11,67 5,84 29,18 51,48 21,19 1,39 2,72

Ha mozensHO#M 1abopaTopHO#l yCTaHOBKE OBLTH IPOBEACHBI OIBITHBIC PA0OTHI MO MOTYYCHUIO
CIIOXKHBIX YAOOpEHHl Ha OCHOBE paslioxkeHus HeoborameHHo! hocdopuTHOit Mmyku LleHTpanbHBIX
KbI3BIIIKyMOB NIPH  pa3IMYHBIX HOPMaX CEpPHON KUCIOTH KapOamMua.

IMporiecc MoNy9IeHus CI0KHOTO YAOOPEHHUSI COCTOUT M3 CICAYIOIINX OCHOBHBIX CTAIUI:

- paznoxxeHue HeoOorameHHo# (ocHOpUTHON MyKH TIPH HETIOJTHON HOPME CEPHOM KUCIIOTHI;

- CMEIIIEHHE a30THO-(DOCPOPHOKUCIOTHOM MYJIBIIBI ¢ KapOAMHUIOM;

- CyIIKa, TPAHYJISIIHSL, TPOOIICHHE U PACCEB.

Ha ocHOBE TEXHOJOrMYECKUX HCHBITAHUHA COCTaBJICH MaTepI/IaHbHI:Jﬁ Oaanc TMOJIyuCHUsA
CIIOXKHOTO yIOOPEeHUS.
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Annomayun: 6 3mou pabome onucbi8aemcs peuieHue OCHOBHLIX 3HAYUMBIX NPOOIeM 8 OKA3AHUU
CKOpOU  MeOUYUHCKOU NOMOWU C NOMOWDIO COBPEMEHHbIX UHDOPMAYUOHHBIX EXHON02UL,
paspabomku  npunoxcenuti 6 Android Studio, ucnonvzosanus niacunos om Google Maps ons
MOYH020 U KOPPEKMHO20 omobpadicenus 2eonoxayuu. Ilosvliuenue kawecmea oKa3aHus nomouwju
nayuenmy ¢ UCHOIb308AHUEM HOBEUWUX MEMO008 8 0OIACmU UHDOPMAYUOHHBIX MEXHOIOSUU U
yayuuienue pabomuvl 6pucad CKOpoU NOMOWU SGIAIOMCS  AKMYATbHBIMU 6 Haule 6peMsi.
Yuukansnocms smoeo npoexma- 6 npocmome e2o ucnonvzosanus. Taxoice K YHUKATbHOCMU
OaHHO20 NPOEKMA MOJCHO OMHECMU BeCOMblll 8KIA0 68 MeOUYuHcKyio ompaciv. Haw npoexm
NOMOJHCem peuiums 0OHY U3 BANCHBIX NPOOIeM 8 MeOUYUHCKOU cghepe.

Knrwuesvle cnoea: cospemennas mexHoONO2Us, CKOpAs MeOUYUHCKA NOMOWb, MOOUTbHOE
npunodicernue, «SMART SITY ».
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Abstract: this paper describes the solution of the main problems in the field of emergency care with
the help of modern technology, the development of an application in Android Studio, the use of
Google Maps plug-ins for accurate and correct display of geolocation. Improving the quality of
patient care using the latest methods in the field of information technology and improving the work
of ambulance teams is relevant in our time. The uniqueness of this project is its ease of use. Also,
the uniqueness of this project can include a significant contribution to the medical industry. This
project also creates comfort for both ambulance staff and people in need of emergency care. Our
project will help solve one of the important problems in the medical field.

Keywords: modern technologies, mobile application, "SMART SITY".

VIIK 004.4

Be3 Besixkoro comueHmst, XXI Bex - 3T0 3pa nH(OPMAIMOHHBIX TeXHOJIOrwi. MHpOopMannoHHbe
TEXHOJIOTUM 3aMEHWIN IOYTH BCE PYYHBIE IPOLECCHl C YYacCTUEM YEIOBEKAa MU 3HAYUTEIIBHO
YOPOCTUIH TPYAHOCTH B Pa3HBIX cdepax. XOpOIIO M3BECTHO, YTO BCE PA3BUTHIE CTPAHBI MHpa
MOJIYYal0T SKOHOMHYECKUH pOCT Oiaromapsi pa3BUTHIO BBICOKMX TexHojoruil. Ha cerommsmmHuit
JICHb COBPEMCHHBIE TEXHOJIOTHH CTAIHM YacThIO HaIICH >KM3HH. 3HAYMMOCTh MH(OPMAIIHOHHBIX
TEXHOJIOTHI B MenuuuHe Bo3pacraer. OpHa m3 mpobiieM, KOTOPYIO HE MOTYT PElIUTh B cdepe
OKa3aHWsi CKOPOM MEAMIMHCKOM IOMOLIM 3TO CJIOKHOCTH OOMeHa HH(pOpMaIed MexIy
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HYXJAIOIMMHUCST B OKCTPEHHOW IOMOIUM JIIOABMH M COTPYIHHKAMH CKOPOH MEIMIMHCKOW
nomom. HecmoTpss Ha TO, 4TOo B 00JAaCTH HEOTJIOXKHOW MEIUIIMHCKON ITIOMOIIM HMEIOTCS
UHTEpHET-KapThl ¥ 2d HaBHraTtopbl C KaXIbIM JHEM pAaCTYT CJIO)KHOCTH B OIPEAEICHHH
MECTOIIOJI0KEHHS, a TAK)KE BBI30Ba CKOpOH moMoIy. Ha 3To ecTh HECKOIBKO MPUYHH:

1. Poct uynCIeHHOCTH HAceNeHNs, TPOKUBAIOLIETO B OOJIBIINX paliOHaXx;

2. ORHOMMEHHBIC YIHUIBI MO-TIPEKHEMY OCTAIOTCSI HEM3MEHHBIMU;

3. Bpewms perucrparnyu 3asiBOK Ha MEIUIIHCKOE 00CTy KNBaHNE;

4. HexBaTka BpEeMEHH IHCIETYEP-ONEpaToOpaM Uil MPEAOCTaBICHHUS YCIYyT KaXIOMy
MANUCHTY;

5. VYBenwdeHHe KOJIMYECTBA BHI30BOB, CBSI3AHHBIX C POCTOM HACEJICHHS;

6. TIpoOxu B ropomax.

W3 3a Takux HecocyuTaeMbIX (aKTOpPOB, Ka4eCTBO OKA3bIBAEMOM CKOPOH MEIUIMUHCKOH
TIOMOIIY OCTAJISAET XKeJaTh JYYIIero.

CerogHsi OOJBIIMHCTBO JIIOAEH HCIONB3YIOT MOOMIBHBIE TelaepOHBI M CcMapTQOHBI, a
MepCOHaN CKOPOW MOMOIIM B CTPaHE UCI0JIb3YET HHTEpHET-KapThl U 2d HaBuratopsl. B Hamiem
paszpaboTaHHOM mpoekTe «MoOHIbHOE NMPUIIOKEHHE CKOPOH MEAMIUHCKON HoMoIn» Oblia
MpeaJIoXKeHa WHTeTpalysi MOOMIBHBIX TEXHOJOTHIl B NMPOLECC OPraHU3alnuy OKa3aHUs IepBOil
HEOTJIO)KHOW MEIUIIMHCKOW IIOMOIIM HACEJIIEHHUIO C HCIIOJIb30BAHUEM TI'€0JOKAINOHHBIX
¢yakoun Google Maps.

Crarucruka Beemupnoii Opranuzanuu 3gpaBooxpaHeHue

Ilo nanubiM Bceemuphnoit Opranuzanuu 3apaBooxpaHeHus, okoio 500 MHUIMOHOB BBI30BOB
OCYIIECTBIISICT CIyk0a HEOTIOKHON MOMOIIHN U CPEeAH HUX MpHOIM3uTeNsHO 20% 3aKaHUIMBAIOTCS
JIETANILHBIM  MCXOJIOM TI0 TIPUYMHE HECBOEBPEMEHHOTO W KBAJU(DUIMPOBAHHOTO OKa3aHUS
MEIUIMHCKOM MOMOIIM Ha JOTOCIHUTAILHOM JTarle, B CBSI3U C YE€M U IOBBILIIAETCS POJb CKOPOM
MIOMOIIIM HACEJICHUIO B CUCTEME 3/JpaBOOXPAHEHUS.

AHanu3 IesaTeIbHOCTH CKOPOW MEeIMIIMHCKON MOMOIIM 3a nepBhlid kBapTai 2017 roga mokazain
YXYALICHUE HEKOTOPBIX MOKa3aTelel B peruoHax. Tak, JoJs A0 FOCIUTAIbHOM JIETaJbHOCTH 32 6
MecsIleB Mponuoro roaa cocraBuia 84,5%. DTOT mokaszaTens ciauimikoMm BbIcOK [1, 2, 3, 4]. Bo
MHOTHX CIIydasX 3TO MPOMCXOIUT U3-3a TOTO, YTO BOJUTENH IONPOCTY HE YCIICBAIOT ONPEACIUTD
TOYHOE MECTOINOJIOKCHHE IMAMeHTa, TaK KaKk 3TO TpeOyeT palMOHAIBHOTO HCIIOJIB30BAHMSA
BBIE3JJHBIX OpHUrajs cKOpoW MEIMIMHCKOW momouty. [ljisi cBOEeBPEMEHHOTO OKa3aHMsI SKCTPEHHOU
MEIUIIMHCKON TOMOIIM MOCTPaJaBIIMM M OOJBHBIM HEOOXOAMMO COOIIOIEHHE YeTKOTO Tpaduka
paboTsl Opuraj cKOpo MEJUIMHCKOW MOMOIIN C Y4ETOM IMOCTYIUICHHS BBI30BOB 110 BPEMEHHBIM
mapametpam (Ta0. 1, 2).

Tabruya 1. Cmamucmuyeckas mabauya c60e8PeMeHHOCU OKA3AHUL CKOPOU MEOUYUHCKOU NOMOWU

[MonyyuBIIMX METHIIMHCKYHO He nojyyuBmmx IMoay4yuBIIMX MeTUIIHHCKY IO
noMoIIb, % MeINIMHCKOI moMontu, % TMOMOIIb C ono3xanneM, %
75% 15% 10%

Tabruya 2. Tabruya ananumuueckux OAHHBIX NO OKA3AHUIO CKOPOU MEOUYUHCKOU NOMOWU

Ksapran Ne KounuecTBo yenosexk Tocnutanusanus, %
Ksapran 1 30 000 93%
Ksapran 2 60 000 89%
Ksapran 3 100 000 84%

OcHoBHbIe TP00JIeMbl O0KA3aHUS TIOMOIIU

Kaxxnprii pa3, BBI3bIBasi CKOPYIO ITOMOIIb, MBI HEBOJIEHO OECITOKOMMCS «A TIPUENEeT T CKOpas
BoBpeMs?», «HailnyT nu oHu Mol nom?». Ham mpoekT NOMOXKET pemuTbh OAHY K3 Ba)KHBIX
mpobieM B MEIWIMHCKOH cdepe. MHOrma cirygaercst Tak, 9TO BOAWTEISIM TPYAHO OIPEICITUTH
MECTOMOJIOKECHHUE TTaIlNeHTA.

13



K coxanenuto, penko, HO OBIBAIOT TAaKkWe Cy4yad, KOrja Opuraza MEIMIMHCKHX DPaOOTHHKOB
OMAa3/bIBAET Ha BBI30B M3-3a TOTO, YTO BOAUTENSAM TPYAHO ONPEAETINTb, IJI€ HAXOIUTCS AOM MalUeHTa.

Kommniekranus npujioxeHus

[punoxenue OBUIO HAMKCAHO C UCHOJB30BaHUEM s3bIKOB Java u SQL. [Ins obpadorku SQL
MBI BeIOpam MySQL.

MySQL — 3710 cucrema 6a3a naHHbIX. ba3bl MaHHBIX AETATCS Ha ABA TUIA: PEIALMOHHBIC U
HepesnroHHbie. MySQL OTHOCHTCS K peNAIHOHHBIM.

Pensimonnas 6a3a JTaHHBIX CTPOWTCS Ha CBA3aHHBIX MOJAENAX JaHHBIX. OHAa MMEET eme OIHO
MIPENMYIIECTBO: €0 MOXKHO YIpaBIATh depe3 mHTepderic PhpMyAdmin, 9yTo B pa3sl ymporiaer
CO3/IaHNE, PENaKTHPOBaHME, yAAJCHUE NaHHBIX. [ XpaHEHUs AAHHBIX O IIOJIb30BATEINSAX, MBI
ucnons3oBan MySQL. Buytpu 6a3sr pasmectrnu 3 tabnumbl. Tabmuma feldshers - orBewaer 3a
CIHMCOK MEIMIMHCKHX paOOTHHUKOB, patients — OoTBeyaeT 3a OOILIMI CITUCOK JKHUTENeH, requests —
OTBEYaeT Ha 3aIpOChl MAalEHTOB. bnaroxapsi TOYHBIM CITyTHHKOBBIM AaHHbIM OT Google Maps,
MAaIMeHThl CMOTYT OTCJIEXKHMBATh MECTOINOJOXKEHHE MAIIUHBI CKOPOW MOMOIIM B peaJbHOM
BpeMeHu. Takke ecnu y Bac KBapTUPHBIN JOM, TO BaM OOJblIe HE MPHIETCS 3BOHUTH U JIaBaTh
YTOUHEHMS TI0 NMOBOJY MOABE3/a, 3TaXKa, KBAPTHUPHI, TaK KaK BCE ITO YKA3bIBACTCS €AMHOXKIBI MIPU
peructpanuu. Ilocne mpoxokaeHHs BcexX MPOLEAyp PEeTrUCTpaluy, Ha SKpaHe MOSBUTCA OJHA
KpacHasi KHOTIKa C Ha3BaHHeM «BpI3BaTh ckopyro moMoniby. [locine HaaThsi KHOTIKH, TIPHIIOKEHHE
aBTOMAaTHUYECKH CHENaeT BCE, a BaM CTOWT JHMINb OXHIAaTh Opuramy ckopod mnomomu. Kak
YKa3bIBAJIOCh, OCHAILICHHE MAIIMH «CKOpOW nomomm» cucremMoi GPS-maBurammum mo3Bomut
MOMEHTAIIFHO PEIINTh 33/1ad4y KpaTdailiero Mapmpyra 10 goma 6onpHoro. B CHI eme He ObLIO
MIPWIOKEHUH Takoro poaa. B obmacTu cxemaTndeckux KapT B KaKOH-TO MOMEHT JIMIEPCTBO 3TO
«ObUTO ymymieHo» B mosib3y Open Street Maps - yHHKaJIbHOMY KapTorpaduieckoMy cepBUCY B
JyXe BUKHIICIHMH, TJC KaXXIBIH T0OPOBOJICI MOKET BHECTH MaHHbIC Ha caiiT. B Google Maps Mbr
MOXKEM HaWTH CaMble JAETaJM3MPOBaHHBIC CIIyTHUKOBBIE (oTorpaduu Uil CaMblX OOIIMPHBIX
PETHOHOB JIFOOBIX CTPaH.

CTpyKTypa npujIoxKeHus

Ham mpoekT mpenctaBiseT coboii MOOWIBHOE MPUIOKEHHE, Pa3pabOTaHHOE C TMOMOIIBIO
nporpammbl Android Studio. Android Studio — opunmanpHOE CpencTBO pa3pabOTKH MPUITOKEHUH
o rardopmy Android.

Brnaromaps BHenmpenmro s3pika  Android Kotlin - maboparopueir  Google, OecratHOM
JIOCTYITHOCTH, BCIIEICTBHE OTPOMHBIX BO3MOXHOCTEH M IIPOCTOTHl OH IIMPOKO HCHOJB3YETCS
Android - pa3paboTyrkamMu IO BCEMY MHDY.

Bo3smoxxHOCTEH 3TOH Ccpesipl pa3paObOoTKK HaM XBAaTWIIO ISl TOTO, YTOOBI PEaIn30BaTh CBOU HICH
B PEaJIbHOCTH

B Heli 3azeiicTBOBaHa BCETO JIMIIb OJHA KHOMKA, IPU HAXXaTUU KOTOPOIl Omxkaime Opuraasl
MOJTy9YaT CUTHAJI OT MAaIMeHTa, MOCie MOIYYEeHUS BEI30Ba OT OpPHUTraabl, MAIUEHTy IPUAETCS TOIBKO
X7IaTh M HaOmromaTh 3a MapumpyroMm. Ho mepex TeM Kak HOSBHUTCS 3Ta KHOIKA, ITOJIB30BaTelb
JIOJIKEH BOWTU B CUCTEMY

[Ipu mepBOM 3amycke IPHIOXKEHHS, MOSBUTCA OKHO C CHUCTeMOH ayTeHTHuKaruu. Ecmu
YeJIOBeK ObUI 3apEernCTPUPOBAH 3apaHee, TO OH MOXET BOMTH C HOMOIIBIO €r0 WHIMBHIYaJILHOTO
naeHTnuKannonHoro Homepa (UMH).

Ecnu yenoBek He 3aperucTpUPOBaH, TO €My MOHAIOOUTCS ITPOMTH TPEXIIArOBYIO PErUCTPALHIO.

[Tpn nepexoxne Ha cTpanuiy Perncrpanmu, 4eaoBeKy HYXKHO OyZIeT BBecTH 0a3oBbIE€ JaHHbBIE,
takue kak: DUO, narta poxaenus u UNMH.

Jlns mepexona Ha BTOpoW miar, Tpedyercs monkmodeHue GPS, Tak kak ecnu BHI jJoMa, OH
OTIpE/IeINT Balle TEKyIlee MecTomojoxenne. Ecnu BBl BHe AoMma, TO BaM MOTpeOyeTcs: yKaszaTh
BaIll IOM C ITOMOIIBI0 MapKepa, a TakXKe yKa3aTh aJpec, HOMep J0Ma M KBapTHPHI.

[Ipu nepexone Ha MOCIETHIHA TPETHH IIar, HOTPeOyeTCsl BBECTH aApec JIEKTPOHHON IMOYTHI U
BBECTH CO3JJaHHBINA mapoub. [louTa ncnoap3yeTcst sl MOTydYeHs BaXKHBIX YBEJOMIICHHUH, a TakxKe,
9T00BI BOCCTAHOBHUTH I1apOJIb IIPH yTpaTe.
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[epen mporeaypoit perucTpanuu Ha MOOWIEHOM Tele(oHE JODKCH ObITh JOCTYI B HHTCPHET,
a TaKXKe JI0JDKHA ObITh BKiIIoYeHa yHkuus reostokanuu (GPS).

Juis peructpanuu noHaao0saTcs 6a3oBbie NaHHbIC, Takue kKak: @amuus, Mms, OtaectBo, UH
U ata poxaeHus. Takxke Hy)KHO OyJIET yKa3aTh apec MPOKUBAHHUS.

ITocne peructpanuu, MOSIBUTCS Balle Tekyllee mectomnojiokeHue (ecnu BkimoueH GPS) wnm
MecTornonoxeHue Bamrero goma (eciu GPS BEIKIIOUEH), a TakyKe BHU3Y MOSBUTCS KpacHas KHOITKA
¢ HAAMMUCHIO «BBI3BaTh CKOPYIO», IPU HAKaTHUH KOTOPOH OyJeT OTIpaBiieHa 3asBKa B 00Ty 0azy
JTAaHHBIX.

[Mocne mpunHsTHA (enpamepoM Bamiel 3asBKH, CHCTEMa aBTOMATHYECKH ITOCTPOWUT KPAaTKHUN
MapIIpyT J0 BaIlero MECTOIOJIOKCHHUSI.
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Abstract: in this article - the introduction of advanced technologies and equipment that can
efficiently and economically use energy, as well as the use of solar energy to generate and maintain
heat and explores the heat transfer process of flat solar air heaters, mainly the behavior of the air
flow in the working chamber of the device, convective heat transfer, the law of convective heat
transfer, convective heat transfer rate, kinematic viscosity, as well as air pressure and pressure
analyzed for density variations.

Keywords: air heater, convection, heat transfer, mode of action, laminar, turbulent, temperature,
pressure, density.
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Annomayusn: 6 OaHHOU CcmMamve ONUCLIBAEMCS GHEOPEHUEe NepedosbliX MEeXHONO2Ul U
060pydosanusl, KOmMopwie Mo2ym (PGeKmueHo U IKOHOMHO UCHOTB306AMb IHEPSOPECYPCHI, a
MAKdIce UCNONL308ANUE CONHEUHOU dHep2UU Ol NOLYHEHUsL U NOOOEPICANUS MENd U UCCIe0Yemcst
npoyecc meni0oOMeHa NAOCKUX COTHEYHbIX B030YXOHAzpesamenel, 6 OCHOBHOM NOGeOeHUe
6030YUWIHO20 NOMOKA 8 pabouell Kamepe YCMPOUCMEd, KOHBEKMUGHBIL Meni000MeH, 3aKOH
KOHBEKMUBHO20 ~MENI00OMEHA, CKOPOCMb KOHBEKIMUGHO20 MENI000MeHd, KUHeMAmuyeckdas
8A3KOCMb, 4 MaKice 0agieHue U 0asieHue 6030yXa NPOAHaIU3UPOBAHbl HA 6APUAYUU NIOMHOCTU.
Knioueevie cnosa: 6o30yxonacpesamensv, KOHGeKYus, MeNnI000MEH, pedcum  Oelicmeus,
JIAMUHAPHBLI, MYPOYIeHMHbLI, MeMNepamypa, 0asienue, RAOMHOCHb.

UDC 214.74

Today, many researchers and scientists conduct research on the introduction of advanced
technologies and equipment that can efficiently and rationally use energy and fuel and energy
resources in the heating system. It is known that today the scale of the use of fossil fuels and energy
in the industrial sector is declining sharply, so the use of renewable energy sources will preserve
existing natural resources and the environmental situation [1].

Today, there are a number of types of solar heaters, such as flat solar heaters, which are widely
used.

Optimizing solar thermal heaters can improve performance. The heat exchanger in the working
chamber of the solar chamber is mainly a convective heat exchange, which leads to an increase in
temperature due to overheating of the heated surface [4].
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The optimization of solar thermal heaters can improve performance. The heat exchanger in the
solar cell heater is generally a convective heat exchange and increases the temperature of the air as
a result of friction on the heated surface [5].

;
3 3
6

?
I

Fig. 1. The flow of air in the working chamber of the solar air heater:
1 - outlet of air, 2 - surface of device, 3 - glass, 4 - absorber, 5 - inlet of air, 6 - convection element, 7 - Air
movement within of the pipe, 8 - Air movement on the outside of the pipe

Convective heat transfer is the process of heat transfer when gas or liquid macroscopes move
from one place to another. Convection is expressed in the irregular movement of particles of the
liquid, liquid and gaseous layers. Therefore, when particles move easily, can occurs the convection.
Convective heat exchange due to the combined effects of convective and molecular heat transfer is
called convective heat transfer. In other words, convective heat transfer is carried out at the same
time by two methods: convection and heat transfer. Convective heat exchange between the moving
environment and its other (solid, liquid, or gas) boundary surface is called heat transfer.

The main purpose of the convective heat theory is to determine the amount of heat flowing
through a washing solid. The final heat flux always moves towards the temperature drop.

The main task of the convective heat transfer theory is to determine the amount of heat flowing
through the stream. The final heat flux always moves towards the temperature drop.

Newton's law is used to calculate heat transfer in practice.

Q=aF(t,-t,) 7T )

This equation is called Newton's convective heat transfer law. According to this law, the
amount of heat transferred from a gas to a wall or a wall to a gas is proportional to the surface F
involved in heat transfer, temperature t; - tq,, and heat exchange time t. Where tgy, is the surface
temperature of the wall; t, is the temperature of the air passing through the wall surface. The
coefficient of proportionality considering the concrete conditions of heat exchange between gas and
solid is called o the heat transfer coefficient. [4]

Convective heat exchange due to the combined effects of convective and molecular heat
transfer is called convective heat transfer.

Newton’s law:

Q=aF (t-tdev) (2)

Where a heat transfer coefficient W/(m® grad)

ts and tye,, temperature of the surface and wall
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The Nusselt number describes the heat transfer along the solid and the gas:
a-l
= . 3)
X

where: - is a specific linear dimension / o - heat transfer coefficient of the gas passing through

Ny

the surface of the solid.

Number of Reynolds characterizes the ratio of inertia and viscosity forces:

@, -l
Re=—"% @)
14
where: V — the kinematic viscosity of the air,
ay - specific air velocity,

Number of Peckle characterize the rate of heat dissipation through convection and heat transfer.

@, !
a
where: a - Temperature transfer coefficient of air:
a=\lcp (6)
Number of Euler characterizes the ratio of pressure forces and inertial forces:
P
Ey= 2 (N
PV

Air turbulent movement in the pipe:
Ny=0,018 Re ** (8)
Heat exchange in pipes in turbulent motion:

Pr
Ny= 0,021 Rec ** Pre | —— " ¢, )

Pr IEB

Where: where: &,— is an adjustment that takes into account the ratio of the length of pipe ¢ to

its diameter d. [3]

4F
dok= 7 (10)

. 2 .
Where: F- surface of transverse cross section, m”; V-perimeter, m.
Conclusions: To increase the efficiency of solar air heaters, a special stimulating element is

installed in the working chamber, creating a rotational motion and experimental studies are needed.

—_—
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Annomayua: 6 cmamve anaIuzUpyemcs 0Oe30MKAHOCMb OMeYeCmBeHHbIX U  3apYOedCHbIX
KOMOQIIHO8, KOMOPas A6NAEMCs OOHOU U3 8ANCHEUMUX XAPAKMEPUCTIUK KAYecmea mMexXHU4ecKo20
obvexma. PabomocnocobHocms KombatiHo8 8 3HaUUmMeIbHOU Mepe onpedensem 3pgdexmusHocms
npouszeoocmea npooykyuu pacmenuegoocmsa. Ilo pesyromamam HaOI0OeHUll onpeoeneHvl
3aKOHOMEPHOCMU pacnpedenenuss OmKAa308 npu SKCayamayuu komoaiinos. Ilokazano usmeneHue
KOIUYeCmea u npOOOANCUMENbHOCIU OMKA308, a MaKice Kodgduyuenma 2omosHocmu 00beKmog
Habniodenus. Onpedenén cpoxk OKynaeMocmu KOMOAIUHO8 68 PeaibHbIX YCA0BUSAX UX UCNONb3068AHUS.
Kniouesvie cnosa: 3epnoybopounvie KomOaiinwl, IKCHAYAMAYUOHHbBIE HAONIOOEHUS, KOIUUECNEO
0MKA308, NPOOOIAHCUMENLHOCHIL NPOCMOS, KOIPPuyuenm 20mogHoCmu, CPOK OKYnaemoCHi.

INDICATORS OF WORK OF COMBINE HARVESTERS
Korolev A.E.

Korolev Alexander Egorovich - Candidate of technical Sciences, Associate Professor,
DEPARTMENT TECHNICAL SYSTEMS IN AGRO-INDUSTRIAL COMPLEX,
NORTHERN TRANS-URAL STATE AGRICULTURAL UNIVERSITY, TYUMEN

Abstract: article analyzes indicators non-failure operation of domestic and foreign harvesters,
which is one of the most important characteristics of quality of a technical object. The working
capacity of combines largely determines the efficiency of manufacturing the production of crop
production. According to the results of observations, the regularities governing the distribution of
failures during the operation of combines were determined. It is shown the change in the number
and duration of failures, as well as of coefficient of readiness of objects of observation. The
payback period of harvesters in real conditions of their use is defined.

Keywords: combine harvesters, exploitative observations, number of refusals, idle time duration,
coefficient of readiness, term the payback.

VK 631.354.2

MalmHbl XapaKTepHU3yIOTCsl HE TOJBKO MX TEXHHYECKMMHM IOKa3aTeNsIMH, HO W TOKa3aTeNsIMU
HanéxkHOCTH [1]. 3epHOYyOOpOUYHbIE KOMOAHHEI MCHOJB3YIOTC KOPOTKHUIH TEPHO, HO OT MX CTEIICHH
TOTOBHOCTHA 3aBHCUT peanm3alusi dTama YOOpPKH 3epHOBBIX KyabTyp [2]. PaboTocmocoOHOCTH
KOMOaiHOB B 3HAYMTENILHOM Mepe HpeolNpenessieT MOTepU ypoXkas U KaueCTBEHHbBIE IOKa3aTeln
MIPOAYKINH [3], MOTOMY OpraHH3aMOHHO-TEXHUUECKIMHU BO3JCUCTBUSMHU HEOOXOMMO 00ECTICUUTh HX
0e30CcTaHOBOYHYIO paboTy B TedeHue ybOopouHoil ctpamsl [4]. COop u aHamM3 HHPOPMAIMH O
TEXHHIECKOM COCTOSIHUH OOBEKTOB B 3KCIUTyaTaIllH ITO3BOJISIET BBIIBUTH 3aKOHOMEPHOCTH Y MIPUYHHBI
OTKa30B JUIsl IPUHATHS YIIPABIIOIUX PEIICHUI[S].

Habnronenus 3a xombOaitnamu [Ion-15006 u New Holland TX-63 BBITOTHSIUCH B YCIOBUSX
PAIOBOM 3KCIUTyaTallMd B TEYEHHE JABYX CE30HOB. B kaxmod rpymme Obuto mo 10 oObeKToB.
BbIsBIIEHO, YTO KOJIMYECTBO OTKA30B 110 NEPHOaM padOTHI MOCTOSHHO cHIDKaeTcs (puc. 1).
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3a Bpems HaOmrofeHUsS Ha KomOaitH mpuxomwinoch 4..5 0TKa30B M OoJblllas WX YaCTh
MpOSBIsIach B Hauyasle yOOpPOUHONW KOMHAHHU. DTO OOBACHIETCA TEM, YTO B HE IIOJIHOW Mepe
BBINIOJHATACH HPOBEPKAa pPabOTOCIOCOOHOCTH CHCTEM W MEXaHHM3MOB IIPH CHSITHH TEXHHKH C
xpaHeHus. [IpocTon MammH MO TEXHHMYECKUM NPUYMHAM COCTABMIIM B cpenHeM 4% OT BpeMEHH
paboTsl (puc. 2).
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Puc. 2. Hnmezepanvhas npoooajcumenbHocmy YyCmpanenus omrazoe komoainos: 1-/Jon-15005 u 2-New
Holland TX-63

CKOpOCTh M3MEHEHHUSI ITOT0 MOKA3aTess MOCTENEHHO YMEHBIIAETCS, YTO BBI3BAHO B MEPBYIO
ouepe/ib CHIDKEHHEM CJI0XKHOCTH OTKa30B M COOTBETCTBEHHO TPYMOEMKOCTH WX YCTPAHEHHSL.
KoadduuueHT TOTOBHOCTH SBISETCS KOMIUICKCHBIM IOKa3areieM Haa&KHOCTH, OJHOBPEMEHHO
XapaKTepU3yIOMUM 0e30TKa3HOCTh M PEMOHTOIPUTOAHOCTh TeXHHUYECKHX cucteM. OH oTpakaeT
BEPOSITHOCTh HAaXOXJIeHHss 00beKTa B pabOTOCIIOCOOHOM COCTOSIHUM W COOTBETCTBEHHO OO
BBIMOJIHEHHSI 00111er0 00hEMa paboThl. IIOCKOIBKY KOJTMYECTBO M MPOJAOJIKUTEIIBHOCTD YCTPAHCHHS
OTKa30B CHIKAIOTCS, TO KOAPPHUITUEHT TOTOBHOCTH MOCTOSTHHO BO3pacTaeT (puc. 3), HO IOCTUTAET
HOPMATHBHOTO 3HAYEHHS K KOHILY IIEpHO/Ia HAOJIIOICHHUS.
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Puc. 3. Ha3menenue koaghpuyuenma comosnocmu komoaiinos: 1-/Jon-15005 u 2-New Holland TX-63

[TpuarMaeM, 4To MCTpaBHBIM KOMOaH BBIITOJHUT 3alaHHBIH 00BEM 33 arpOTEXHUYECKUH CPOK
T,. B ciydae 0TKa30B MNpPOAOKUTEIBHOCTh YOOPKH YBEIMYMTCS, NPU 3TOM IOTEPU YpOKas
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Puc. 4. Bauanue xoaghpuyuenma eomogHocmu KomoaiiHo8 Ha NOMepU Yporcast

ITpu mpuBeAEHHBIX UCXOAHBIX AAHHBIX MOTEpH 3epHa cocTaBisaoT 10...12%. OTo BbI3BaHO HE
TOJILKO HEJIOCTATOYHOCTHIO K03((HIlMeHTa TOTOBHOCTH, HO U HEXBATKOW TexHUKH. B TroMeHCKOI
obmactu mpuxoautcs 2,4 kombaitna Ha 1000 rextapoB mpu cpeiHed ypoKalHOCTH 3E€PHOBBIX 25
wra. Jas omeHku 3((GEKTHBHOCTH HCIOIB30BAHUS KOMOAWHOB MPUMEHSIEM 3KOHOMHYECKUI
MoKa3arelb - CPOK OKYNAaeMOCTH KallMTalbHBIX BlIOKeHUH. OH onpeenseTcs OTHOIIEHUEM 3aTpaT
Ha TIPHOOpETeHHWE TEXHUKU K IPOM3BEAEHHOH NPOIYKIMH 33 MHHYCOM O3KCIUTyaTalMOHHBIX
n3IepKeK, BKIIOYask yCTpaHeHHe O0TKa3oB. Pacuérsl mokaszanu, yto komodaituel [Jon-15006 n New
Holland TX-63 okymatorcss cooTBercTBeHHO 3a 1,3 m 2, 2 roma. CrneqyeT OTMETHTB, YTO
IPUMEHEHHUE Ppe3yNbTaTOB MCCIEJOBAaHUN MpHEeMIEMO JUId JAHHOM KOHKPETHOM 30HBI
9KCIUTyaTaI[iy MaIIKH.
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Annomayus: 6 cmamve AHATUZUPYEMCSL CMPYKMYPA NOCLe008AMENbHO pPA3PAbaAmMblEa8UIUXCs
Cmaumyuu U MpaKkmos OOHAPYI’CeHUs 2UOPOAKYCMUYecKUxX CcucHanos. Buiasneusl ciredyroujue
OCHOBHblE MAansl paA3eUMUs SMUX CPeOCms. CO30aHue Nepeoll CReyudarusuposanHol CMAHYUU
O0OHapyiceHus 2UOPOAKYCMUYeCKUX CUSHAN08, ucnoivzosanue cxemsl IOV (wupokas nonoca —
ocpaHuyumens — Y3Kdas Noa0ca) Onsi OOHAPYI’CEHUs CUSHAN08, pa3pabomka neieHzamopda ¢
ABMOMAMUYECKOU  pe2yIUPOSKU YCUNeHUS 8 UWIUPOKOM OUHAMUYECKOM OUANAa3oHe, CO30aHUe
MOYHO20 NeNeH2amopa ¢ A8MOMAMUYECKUM CONPOBONCOeHUEeM yelell, 86e0eHUe 3JIeKMPOHHOU
BLIYUCTIUMENLHOU MAWUHBL 8 COCMA8 MPAKMOS, NO380AUSUIEE VEETUUUMb YUCTO USMEPAEMbIX
napamempog CuzHaios, NO8bICUMb MOYHOCMb USMEPEHUs, OCYWeCmEUms ePYRNUPOSKY CUSHANIO8
no yeasim u yeeauuums 301y 0b3opa. Ilposedennviti ananus onpedenun 3a0a4u, KOMopvle O0NCHbI
pewamvcs annapamypoi 0oHapyscenus 2uOPOAKyCMULECcKUx CUeHaL08.

Knrwoueevie cnosa: cudpoaxycmuueckue CusHaibl, O0OHAPYICEHUe CUSHAN08, NelleH208aHue,
usmepeHue napamempos, agmomMamuyecKkoe COonpo8oNcOeHue.

DEVELOPMENT OF SONAR DETECTION EQUIPMENT
FROM 1950 TO 2005
Kazakov M.N.

Kazakov Mikhail Naumovich - Engineer, Retired,
ST. PETERSBURG

Abstract: the article analyzes the structure of successive stations and paths for detecting hydroacoustic
signals. The following main stages of development of these means are revealed: creation of the first
specialized station of detection of hydroacoustic signals, use of the SHAW scheme (wide band-limiter —
narrow band) for the detection of signals, the development of direction finder with automatic gain
control in a wide dynamic range, the creation of an accurate direction finder with automatic tracking of
targets, the introduction of an electronic computer in the tracts, which allowed to increase the number of
measured parameters of signals, improve the accuracy of measurement, to carry out grouping of signals
on the purposes and increase the viewing area. The analysis determined the tasks to be solved by the
sonar signal detection equipment.

Keywords: hydroacoustic signals, detection of signals, direction finding, measurement parameters,

automatic tracking.

VIIK 623.983
DOI: 10.24411/2312-8267-2019-10903
3amada 0OHAPYKEHUSI CUTHAJIOB aKTUBHBIX THAPOAKYCTHUECKHX CPEACTB (NPEXKIE BCETO CHTHAIIOB
THIPOJIOKATOPOB) TIEPBOHAYAILHO BO3Jaranach Ha cranuuu nrymonenenroBanus (IIT) [1]. Omonako
cranr ITT He Morn 0OecTieunTh BBITTOTHEHUE 3TOM 3a1auu. [[puarHbI ciemyromnme:
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YacTOTHBIH I1ana30H aKTHBHBIX CPEACTB 3HAYUTENBHO IIMPEe YaCTOTHOTO Jrana3zoHa craHuuid LHIT;

JlMHaMU4YeCKWH Mana3oH I[IYMOBBIX CUTHAJIOB 3aKaHYMBAeTCS TaM, IJE€ HauWMHAETCs
JMHAMWYECKUH JMana3oH MPUHIMAEeMbIX CUTHAJIOB aKTHBHBIX CPEJICTB;

Bpems ocpeaHeHHs NPUHUMAaeMbIX BXOAHBIX IPOLECCOB (BpeMsl HAKOIJICHHE JHEPruH) B
CTaHIOUAX IIT Bo mHOrO pa3 MpeBLIIACT AIUTCIBHOCTH CHUTHAJIOB TUAPOJIOKATOPOB U APYTrUX
AKTHBHBIX CPE/ICTB.

I'mapoakycruyeckas crauus «CBer»

[epBoii cnenuanM3NpoOBaHHON CTaHIMEH OOHAPYKEHHS THAPOAKYCTHICCKIX CHUTHAIOB (CTaHIIMEH
OI'C) crana cranmms «Ceet» (B cepmitHoMm ucnonHeHnn MI'-13). Crannun OI'C wHOTIa Ha3BIBAIOT
CTaHIIMAMH TIepexBaTa (IepexBaTa H3TyUeHH ) TT0 aHAJIOTUH CO CTAaHLMAMHU paauoriepexsara. CTaHInA
«Caer» Obl1a pazpaboTaHa, Kak M BCe pa3pabOTKH, paccMaTpUBAacMble B JAaHHOW CTaThe, B HAYYHO-
HCCIIEI0BATEbCKOM HHCTUTYTE, KOTOPBIM mo3aHee cran HaseBarteest [{THUUW «Mopdusnpubop». B
HacTosIIee BPeMs ATOT HHCTUTYT BXOIUT B cocTaB o0beuHeHns AO «KoHnepH «Oxeannpudop»[2].

Corpynaux ITHUN «Mopdusnpubdop» C.M. Ilenexor [3] pa3paboTan CTPyKTypy CTaHIHUH
«CBeT», Ha KOTOPYIO OH IIOJIyYWJI aBTOPCKOE CBUAETENBCTBO Ha n300peTeHne. CTaHnus u3Mepsiia
2 mapameTtpa: KypcoBoii yroa (KY) Ha HCTOYHWK CHTHAJIOB M YacTOTy cWrHaioB. M3mepenue KY
(pexum KY) mpousBoamiics mo cxeme, rmokasanHod Ha puc.l. [IpuéM CHUTHAIIOB OCYIIECTBIISIICS
aKyCTHYECKOH aHTEHHOM, cOCTOsIIEeH U3 4 MarHUTOCTPUKIIMOHHBIX TPUEMHHUKOB, (OPMUPOBABIINX
B TOPU30HTAJBHOW IUIOCKOCTH XapaKTepUCTUKW HampasieHHocTH (XH), ocum KoTOpbIX ObLIM
pacnionoxxensl nox yriamu 0°,£90°,180° k nuamerpansHoi miockoctu (IT) xopaGms. Kaxsiit
NPUEMHUK TIPEJCTaBIISUI  COOOH, YCTAHOBJIEHHYIO BEPTHKaJIbHO, TOHKOCTEHHYIO HHUKEJIEBYIO
TpyOKy, BHYTPU KOTOPOI IOMeIlanach MarHuTHas cucremMa ¢ oOMOTKOH. C TBHIIBHOW CTOPOHBI
NpUEMHUKN OBUIM SKpaHUPOBAaHBL. OKpaH ObUT MATKHM (mopucras pesuHa). [lostomy XH B
TOPHU30HTAIBHOH INIOCKOCTH UMena (GopMy okpykHOCTH [4], a 3aBucUMOCTh XH 0T yria mpuxoma
CHUTHANa «, KOTOPBI OTCUMTHIBAJICA OT ocH XH, paBHsAIAach cos @. YcuieHHBIE (KOA(p(HUIHEHT
YCHJICHHS YCTaHABIHMBAJICS OIEPaTOpoM) M AETeKTHpoBaHHBIE curHaibl (Omok YC + [ler),
NPUHATBIE TPUEMHUKAMU AHTEHHBI, MOJAaBaJNCh HAa 4 OTKIOHSIONIME IUIACTHUHBI 3JIEKTPOHHO-
nydeBoii Tpyoku (DJIT). IMockonapky XH mepecekanuch, CHTHaI B OOIEM Ciydae ISHCTBOBAJ B
JIBYX cOCeHUX KaHanax. CMelleHue Jiyya B HanpaBiieHn o1HOH miacTunbl DJIT paBHsoch a*cos
a, TAC a - YYBCTBUTCJIIBHOCTH MNPOCTPAHCTBCHHOI'O KaHajla I10 B‘I)IXOI[y Ha WHAWUKATODP. B
HanpaBjeHUH JPYrol IJIACTHHBI CMelleHHe Obulo paBHO a*cos (90°- a) = a*sin a.
I'eomeTprueckas cymMMa CMEIIEHHH paBHsUIAch a (HE3aBUCHMO OT yIJia ¢). YTOJI IOBOPOTA JTyda Ha
9KpaHe ObUl paBeH « ,,— arc(a*(sin a)/a) = a. To ecTb 3TOT yroi coBHajajl C HalpaBICHUEM
npuxoja curuaia u Oei1 paseH KY. J{ns usmepenus yactotel curaanos (pexxum 1Y) k kaHany, B
KOTOPOM CHUTHaJ HaumOOJBIINH, MOAKIIOYaNach rpedéHka u3 4 GUIbTPOB, UMEBIINX KOCHHYCHYIO
YaCTOTHYIO XapaKTEepPUCTHKY. BMECTO MpOCTpaHCTBEHHBIX KaHaIOB K IuiactuHam OJIT
TIOJIKJTIOYAJINCH BBIXOJB! (DMIBTPOB. YTOJ MOBOPOTA JIyda 3aBHCEN OT YacTOTHI curHana. Yacrora
CUNTHIBAJIACH OTEPATOPOM C KPYrOBOHM MIKajbl 9acToT. HeoOX0oIMMOCTh PErylnnpoBKH yCHIICHHS
ObuIa BBI3BaHA OIPAaHUYEHHOCTBIO JUHAMUYECKOTO JAnara3oHa HHANKATOPHOTO YCTpOicTBa.

XH YC + fet

YC+ flet [—

I— YC+ fet

AHTEeHHa YC+ flet

Puc. 1. Cmpyxmypuasa cxema pesxcuma KY

23



Cranuusa «CBeT» yCTaHaBIMBAJlach Ha AMU3ENbHBIX MOABOJHBIX JOAKAaX. AHTEHHa CTaHLUU
pa3melianach B o0TekaTeie Ha BepxHeil maimybe B HocoBoil okoHewHoctd [1JI Han aHTeHHOMH
CTaHIMH THAPOAKYCTUYECKOU cBsi3u «CBusira» [6].

C HavanoMm pa3pabOTKH ruapoakycthudeckux KkomiuiekcoB (I"AK, kommiekcoB cTaHIMiA)
anmaparypa OI'C crtama BXOAUTb B HUX COCTaB B KauyecTBE OJHOM M3 mojcucrteM (OZHOTO H3
PEXUMOB) KOMITIEKCA.

T'AK «Pyoun»

Pazpaborka 'AK «PyOmnr» Hadamack B 1958 romy. ['maBHEIM KOHCTPYKTOPOM OBLT ITHUPEKTOP
nactutyta H.H. CBupunos [7]. NmkeHepHOH pa3padOTKOW KOMILIEKCa PYKOBOAMI 3aMECTHTENb
rmaBHOro KoHcTpykTtopa C.M. Ilenmexos. OTBeTcTBeHHBIM paspaborumkoM pexrnma OI'C OpLr
.M. Crpenkos [9].

[To cpaBHenuio co crannueit «Ceer-M» B pesxume OI'C I'AK «PyOun» ObII0 yBeIMUEHO YUCII0
NPOCTPAaHCTBEHHBIX KaHaoB (¢ 4 no 20), pacmmpeH pabounii yacTOTHBIM auana3oH. YacToTHBIN
Jrarna3oH ObLT pa3OMT Ha JBa Juana3oHa. B xauecTBe aHTEHHBI JJIs MPUEMa CHI'HAIOB B IIEPBOM
(HM3KOYACTOTHOM) 7iMANa30HE HCIOJIb30BAJICS CHEUUaIbHBIA (HW)KHHH) Mosc mpeoOpasoBareneit
[JIaBHOM aHTEHHBI KoMIuliekca. J[is mpuéma cUTHAlIOB BO BTOPOM JHana3oHe Obuia pa3paboTaHa
BBICOKOUAaCTOTHas aHTeHHa. HampaBieHHe Ha MCTOYHHK CHTHAQJIOB  OINpPENENAIOCh IO
MakCHMaJbHOMY HANpsDKCHWIO B IIPOCTPAHCTBEHHBIX KaHalaX (MaKCHUMalIbHBI  METOI
menenroBanus  [10]).  Beur  mpumenén  HoOBBIE  Meronm  ¢opmmpoBaHus XH - (Meron
HEKOMIIEHCHPOBAHHBIX IYI' OKPYXHOCTH), OOECIeuUMBaIOIMKA cTadmnm3anuio pactBopa XH B
mmpokoM auanazoHe yactot [11]. dnsa dopmuposarms 20 XH antenna OI'C pazbuBanacsk Ha 15-
rpaxycHBIE CEKTOpa, B TpelesiaX KOTOPBIX CUTHANIBI aKyCTHYECKUX MPHEMHHUKOB CyMMHPOBAIINCH.
Takux cekTopoB ObUT0 21 (KOPMOBBIE CEKTOpa HE MUCTIOIB30BAIKCH, TaK KakK ObLIN 3aTeHeHbl). XH
kaxaoro u3 20 kaHayioB (OpMUPOBAJIACh CYMMHPOBaHHEM CHI'HAJIOB BYX COCEIHHX CEKTODOB.
Jng m3MepeHus 4acTOThl CUTHAJIOB M H3MEPEHUs UX YpPOBHS MOTPeOOBAJICS HEHANpaBJICHHBIN
KaHaJ, JUIf CO3/1aHUsl KOTOPOTO0 CyMMMPOBAJIHMCh CUTHANBI BCeX CEKTOPOB. [l mpuéma CUrHajoB ¢
KOPMOBBIX HaIlpaBICHUH (U1 obecrieueHust KpyroBoro 0630pa) ObUTH YCTAHOBJIEHBI CTICIIHATBHBIC
aHTeHHBI. [ BBIBOJAA Ha JKpaH CHUTHAJOB IIPOCTPAHCTBEHHBIX KAaHAJOB, KOTOPHIX CTalo
HECKOJIBKO JIECSITKOB, OBIIO HMCHONB30BaHO HM300pereHne A.J[. SIkoBneBa. CHrHaJX OT KaXIOTO
KaHaJla IPOeHPOBANICS Ha ocH X M Y NPAMOYroJbHON cucTeMbl KoopanHat. Ock Y coBmanana c
JIT IJI. [lpu npoeunrpoBaHUM B Ka4e€CTBE yIila UCIOJIb30BAIOCH yriioBoe nojoxenue XH kanana B
npocTpaHcTBe. B pesynpTaTe co3maBainch B COCTABISIONINE CUTHANA (CHHYCHAS M KOCHHYCHAs),
KOTOpBIe NMQAaBanuch Ha miuactiuHel DJIT, oxBaThiBaromye HamnpasieHHe Ha CUTHAJI. B pesymbraTe
CHUTHAJI Ha &paﬁe OTKJIOHSJICSI B HanpaByieHnn ocn XH, yka3bIBas HampaBJlieHHE TIPUXOJa CUTHAlIa
¢ TouHocThio A0 momymupuael XH. K xaxpoit mmacture OJIT monkmodanocs mo 10
cOCTaBIAONMX. JIMg WMCKIIOUEHHWs B3aMMHOTO BJIMSHHUS, COCTaBILIIOIIME IOAKIIOYAINCH K
IUTACTHHAM Yepe3 Pa3BA3bIBAIOIINE TUOIBI.

C.M. IllenexoB HacTaWBaj Ha CO3JaHWU aBTOMATHYECKON peryiaupoBku ycmieHus (APY) B
MIPOCTPAHCTBEHHBIX KaHatax. OMHAKO 3TOTO C/AeNaTh He YAAJIO0Ch, TaK KaK He ObII HAWICH 3JIE€MEHT
PETYIUPOBKH, OO0ECICUYNBAIONINA OJAWHAKOBOE YCHWJIEHHWE B IPOCTPAHCTBEHHBIX KaHajdaX B
HIMPOKOM JUHAMUYECKOM Juana3zoHe. PeryianpoBka ycuIeHHS B IPOCTPAHCTBEHHBIX KaHallaxX
ocTanach py4HOH.

Crnoco0 m3MepeHus: 4acTOThl OBUI CyIIECTBEHHO mepepaboraH. [lyisi M3MEpeHHs YacTOTHI
CUTHAJIOB B Ka)XKJIOM Juana3zoHe Obuta nmpuMeHena cxema IOV (mmpokas mojgoca — orpaHA4nTENb
— TpeO&Hka y3komonocHBIX QuiabTpoB). Ha Bxon cxemsr IIOY mopaBancs curHam c
HEHANpPaBIEHHOTO KaHaja. JTO HCKIIOYMIO HEOOXOAWMOCTh MEPEKIIOUeHHUs BXOAa TPEeOEHKH.
OrpaHuyuTeas HOPMHUPOBANI YPOBEHb CHTHAJA, TO3TOMY OTIagaia HE0OXOIUMOCTh B PETyITHPOBKE
ycunenus. Yucno (uiabTpoB TpeOEHKHM DPAaBHOW OTHOCUTENLHOW MIMPWHBI ObUIO paBHBIM 20.
Curnansl ¢ ¢pusTpoB B pexume MY BeBogumcs Ha 3xpaH DJIT Tak ke, Kak IPOCTPAHCTBEHHBIE
kaHanbl B pexume KY. Yactora cunuThiBanach orneparopoM ¢ KpyroBOu IIKAJIbI.

B cocraB ammaparypsl ObUT BKIIOYEH HM3MEPUTETb YPOBHS CHTHANA, MOJKITIOYCHHBIN K
HEHANpaBJICHHOMY KaHany. V3MmepuTenb YpOBHSI NpENCTaBIAd cOOOH YCHIMTENb C OTBOAAMH,
COOTBETCTBYIOIIMMH pPa3HbIM Kod(dunueHram ycwienus. K oTBojam ObUIM  ITOJKITIOYEHBI
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NOporoBble cxeMbl. 110 unciy cpaboTaBIIMX ITOPOTOBBIX CXEM OINpPECIIICS YPOBEHb CUI'HANA, YTO
o0Jeryaso peryaupoBKy ycwiieHus B pexxiuMe KY 1 o3BouIsiio olleHMBaTh PacCTOSIHUE [0 LIENH.

B xoze pa3paboTky KOMIUIEKCa 3aKa34MKH M3 MHCTUTYTA PAIHO3IEKTPOHUKH BOCHHO-MOPCKOTO
¢sora (HUM PO BM®) norpeboBanu aBTOMAaTH3MPOBAaTh IPOLECC OOHAPY)XEHHS CHIHAJIOB.
HyxHO OBUIO 0CBOOOJWTH OIEPaTOPOB KOMIUIEKCA OT HEOOXOAWMOCTH HENpPEPbIBHOTO
HaOIroIeHus 3a 3KpaHoM HHIuKaTopa mojacucreMsl OI'C [1]. OTo TpedoBanne OBLTO BBIIOIHEHO: K
BBIXOJIaM MPOCTPAHCTBEHHBIX KaHAJOB JBYX IWAIA30HOB OBLTH IMOJAKIIOYECHBI TIOPOTOBBIE CXEMBI
Ha THpaTpoHax. TOpIBI THPAaTPOHOB OBLIM BBHIBEICHHI HA JIMICBYIO IAHENb OJHOTO H3 OJIOKOB
mynbTa. [Ipm mpuxome curHama cpaOaTpIBana IIOpOTOBas CXeMa, W TIOJDKHTAICA THPATPOH,
CHUTHANM3UPYIONHMA 00 OOHapyXEeHHWH CUTHama. Psgom ¢ THpaTpoHaMu ObLTa IIKama KypCOBBIX
YIJIOB, MO KOTOPOM ONpPENEeNsuIOCh HAalpaBlIeHHE, C KOTOPOro MpHUIIEN CHTHAlI, TO €CTb
onpenensncs KY Ha nens.

Jlns mpoBeleHUS WUCIBITAHWN OMBITHBIA 0Opasen; komiuiekca «Pybun» B 1965 romy Bo
BnanuBocroke Ha «Jlanp3aBone» Obl1 ycraHoBieH Ha au3enbHylo I1J] mpoekra 611, cnenuanbHoO
nepeobopyaoBannyo Ui 3toro [1]. TlepBbiii e BBIXOJ B MOpe MOKa3all, YTO YacTOTa JIOKHBIX
cpabaThiBaHUM  TPH  aBTOMAaTHYECKOM  OOHApPY)KEHHUHM  CUTHAJIOB C  HCIIOJIb30BaHHEM
IIPOCTPAHCTBEHHBIX KaHAJIOB BO MHOT'O pa3 IPEBBIIIAET JOITyCTUMOE 3Ha4eHUe. DTO OBLIO CBSA3aHO
C TE€M, YTO peajbHble aKyCTHUYECKHE MOMEXH CYLIECTBEHHO OTIMYAIOTCA OT rayCCOBBIX IMOMEX,
KOTOpBIE HCIIOJIb30BAJIUCH B KAYECTBE MOJENIU IPHU NMPOECKTUPOBAHUH ammapaTrypbl. B peanbHbIX
[IOMeXax Hapsly € raycCOBBIMH IMOMEXaMHU CYIIECTBYIOT IIYMOBBIE M TOHAJIbHBIE HMITYJIbCHI
(BBIOPOCHI), KOTOpBIC IHPOKOTIONOCHBIM JIMHEHHBI YCHIIMTCTBHBIA TpakT 0e3 ociabieHus
nepenaéT Ha MOPOroBbIe cxeMbl. Ha BRIX0Aax ke y3KomoJocHBIX QribTpoB cxeM LIIOY BBIOpOCHI,
Onaromaps OrpaHUUCHHIO U MOCIIEAYIOIIEeH Y3KOIOJIOCHON (QUIIbTpaLUK, 3HAUUTEIHHO OCIA0JICHBI.
Crajio sSICHO, 4TO OOHapy»KEHHE CHUTHAJIOB — 3TO CaMOCTOsTEJbHAs 3ajaya, KOTopas IOJDKHA
NPEe/ALIeCTBOBATh W3MEPEHUIO MapaMeTpoB cUTHaioOB. [Ipu 3ToM Ui OOHapyXeHHs CUTHAJIOB
HY>KHO BMECTO IPOCTPAHCTBEHHBIX KaHAJIOB cliefyeT ucrnonb3oBaTh cxemsl [IIOY. Mcnone3oBanue
cxem IOV B ruapoakyctuke Obuto npemiokeHo M.I'. ActpoBsim [7]. TlepBoHauanbHO MMEHHO
9TH CXEMBI WCIOJB30Bajach JUIsl MOAABIICHUS UMIYIbCHBIX momeXx (B pamuocssizu) [12], [13].
Kommneke «PyOmH» Haxomwics Ha CTaJuH WCIBITAaHUM, MO3TOMY IOpabOTKY ammapaTypsl Ui
ucnonp3oBanus cxem IOV npu oOHapy>KeHUH CUTHAJIOB peaTn30BaTh HE YAAIOCh.

I'AK «Pybun» Obu1 ycranoBner Ha [1JI mpoektoB 661 m 671 [5], [14]. dus obecredeHus
aBTOMATHUYECKOTO OOHApY)KCHHS CHTHAJIIOB B pEATbHBIX YCIOBHAX TPHUIDIOCH J0padOTaTh
HHCTPYKIHIO 1o dKcruryaranyn (M19). Panee B IO ykaspBanoch: «YCTaHOBUTH YCHICHHE TaKHM,
9TOOBI YPOBEHB MOMEX B IEHTpe dKpaHa OblT 2-3 MMm». [lo pesynbTaTaM HCIBITAaHWHA MPHUILIOCH
00aBUTh: «M IOCIAE€ B3TOTO0 YMEHBIIUTH YycwieHne Ha 30 na06», TeM caMbIM yBEIMYHB
COOTBETCTBEHHO IIOPOTOBOE OTHOIIEHHE CHTHAJ/TIOMEXa, W COKpaTuB 30HY o003opa. Bo Bcex
nocaenyrnux paspadborkax ammaparypsl OI'C i aBTOMATHYECKOro OOHApYKEHHUS CHTHAJIOB
ucnoibp30Bamuch cxemsl LIIOY [23].

T'AK «Pyouxon»

I'maBubM KOHCTpYKTOpoM ['AK «PyGukon» Owpi1 HazHaueH C.M. IllenexoB. PykoBoantenem
pa3pabotku moxacuctembl OI'C Ha sTame TexHHYeckoro mnpoekra Obut b.B. HukomaeB, Ha
JnanbHemux stanax - A.I'. MoHacTbIpcKHil.

b.B. HukonaeB npeanoxun st cozaanusi APY B mpocTpaHCTBEHHBIX KaHalax MeJIeHraTopa B
KayecTBE IEMEHTa PETYIUPOBKU HCIOJIL30BaTh YCHIUTENb — OrPAaHUUYUTENb, OAHO U3 CBOHX
n300peTeHni. DTOT crocol peryIMpoOBKH COCTOUT B CIIC/TYIOLIEM:

- Ha BXOJI YCHJIMTENSI — OTPAHWIHTENS HAPSAY C TOJIE3HBIM CUTHAJIOM MTOJAETCS YIPaBIIIOIINI
CHUTHAT;

- 4acTOTa YIPaBIAIONIETO CHIHAJAa BBIOMpaeTcs BBIMIE BEpPXHEW YacTOThl Auama3zoHa. Ha
BBIXO/JI€ YCHITUTENS — OTPAaHIMYUTENS] YIPABIIONINI CUTHAI OT(PHIBTPOBEIBACTCS;

- YPOBEHB YIPABIIAIONIETO CUTHAJIA UCXOJAHO yCTAaHABIMBACTCS HE MEHEE, YeM BTPOE OOJBIINM
YPOBHS I10JIE3HOTO CUTHajia. B 3ToM ciiyyae npu fajibHEHIIEM YBEIMUEHUN YPOBHS YIIPABIISIOILIETO
CUTHajia, YpPOBEHb IOJIE3HOTO CHUTHajla YMEHBIIAETCs OOpaTHO MPONOPILHMOHAILHO YPOBHIO
YIPaBJISIOLIETO.
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Crpykrypnas cxema ammaparypsl OI'C 'AK «PyGukon» onHOro amamaszoHa, cojepikarias
oOHapyxuTenb curHainoB Ha cxeme LIIOY u APY B npocTpaHCTBEHHBIX KaHallaX, IOKa3aHa Ha PUC.
2 (Ha pUCYHKE NepeYEPKHYTHIMH JIMHUAMHI 0003HAUEHBI KI'yThI IPOBOJIOB).

XH Kaxmoro W3 TPOCTPAHCTBEHHBIX KaHAIOB (OpMHpOBAIMCE B aHTEHHE IyTEM
CYMMUPOBaHHS CUTHAJIOB C 3JEMEHTOB aHTEHHBI B CEKTOPE YIVIOB. DTU CUTHANBI MOCTyNalId Ha
TpaHc(opMaTopsl, CTOSIINE Ha BXOJAAX IPEIBapUTEIbHBIX ycumnTeneld. TpaHcdopmMaTopsl HMeTH
JIB€ BTOPUYIHBIC OOMOTKH, OHU M3 HUX HCIIONB30BaNach Uil ()OPMUPOBAHUS MIPOCTPAHCTBEHHBIX
KaHaJlloB, BCE APYIHE COCTUHSINCH IIOCIECIOBATEIbHO, (OPMUpPYS HEHANPABICHHBIH KaHA.
Kaxxaplii mpocTpaHCTBEHHBIN KaHaJ COEprKajl MOCIEA0BATENbHO COEAUHEHHBIE IPEABAPUTEIbHBIN
yemmurens (I1Y), monocoBoit muamazonssrit unstp (I1D), yeumurens — orpanmautens (YO) ¢
IBYMsI BXoJaMH (OAMH AL BXOJHOTO CHTHANa, BTOPOH IS YNpPaBISIONIETO CHUTHaia), GHUIbTp
HwkHUX 4dactoT (OHY) nmns ynanenus ympasnsromiero curxana, aerekrop (). C merextopos
CUTHAJBl IIOCTYNAJIM Ha YCTPOWCTBO oOTOOpaxkeHWs. CHTHaJIBI HEHANpaBJICHHOTO KaHaja
nogaBanuch Ha cxemy LIOY, B xoropyto Bxomwiu y3isl [1®, YO, y3zkononocHsle GuiibTpsl ¢.
Beixogpl ¢unbTpoB ¢ moakIIOYANMCh K IOPOTOBOMY YCTpOHMCTBY. Bxox ympasistomiero
ycrpoiictBa APY (Ymp. APY) Obul monximo4éH K HeHampaBieHHOMY KaHaily (k ¢uibtpy I1D
cxempl IIIOY), BeIXOm — K ympaBmsomuM BxogaM YO IPOCTPaHCTBEHHBIX KaHAJOB.
Vopasnsgomuil curHan, nogaBaeMbldi B YO — 3T0O TOT XK€ camblii BXOAHOM CUTHAJ, TOJIBKO
MepeHeCeHHBII Ha Oonee BBICOKYIO dYactoTy (y3en Ymp. APY comepxanm mpeoOpa3oBartenb
9acTOTHI) ¥ OOJIBIE €TO IO YPOBHIO.

$
oy _—
ne YO Moporoeoe
¢ AY
YCTPOWCTBO
Ynp. APY — ¢
AHTeHHa
—{ ny —ne — Yo | | ®w || A
A\ "
\ Yerpoiicteo
ny |_| ne Yo [ | &, 1 A \\
oTobpameHua
I
ny |1 no —| Yo L[| d — A4

Puc. 2. Cmpyxmypnas cxema annapamypol OI' C ['AK « Pyb6ukxony

[Mockonbky koaddunment ycuneruss YO oOpaTHO MPOIOPIMOHANEH YIPABIAIONIEMY CUTHAITY,
TO €CTb BXOJHOMY CHUTHaly, NpH HU3MEHEHHU BXOJHOIO CHUTHAja HANpsDKEHUE Ha BBIXOJE
MIPOCTPAHCTBEHHOTO KaHaja OCTaeTCsl HEW3MEHHBIM. TOYHOE CcoOOINIIofeHNe 3aKOHA OO0paTHO
MIPOTIOPIIMOHANBHOCTH KO3 duunenta ycuiaeHuss YO ynpaBisiiomeMy HanpspKEHHIO, MO3BOJIHIIO
noctpoutb APY mo cxeme «APY Brepen», B Helf OTCYTCTBYeT 0OpaTHast CBS3b, UTO 00eCIeyrnBaeT
YCTOIUMBOCTE CHCTEMBI. B KadecTBe ycTpoiicTBa 0TOOpaskeHHS HCIIOIB30BAJICS TIOTEHIIMAIOCKOII C
BHANMBIM n300pakeHneM. [lo KoMaHae C MOPOTOBOTO YCTPOWCTBA, BBHI3BAHHOH cpabaThIBaHHMEM
cxempl IIOY (curHanm B omHOM #3 (WIBTPOB ¢ MPEBBICHI IOPOT) Ha IOTEHI[MAJIOCKOIIE
3anomuHacs curHail. [1o yriry oTkioHeHus jtyda Ha 3kpaHe onpeaensiics KY, no Homepy ¢punbtpa
¢ ¢ MakCHMaJbHBIM CHTHAJIOM ONpEAessUlach 4acToTa. UMCIIO NMPOCTPAaHCTBEHHBIX KaHAJOB B
KaX/IOM JHarazoHe OBII0 6, 9UCIIO0 Y3KOMOIOCHBIX (mIbTpoB rpedénku 12. Ilpn makeTnpoBaHUH
cxembl APY B mepuon paspaborkn ['AK «Ckat» OOHapyXWwjoch, YTO NP HOPMaJbHBIX
(rayccoBbIX) LIyMax Ha BXOJaX KaHAJIOB IIMKOBBIE 3HAYEHHs IIYMOB Ha BBIXOJAX KaHAJIOB
3HAYUTENBHO BBINIE 3HAYEHWH, COOTBETCTBYIOUIMX HOPMalbHbIM IymMaM. Ilpuumnoil a3Toro
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SIBJICHUS ObliIa B MOJYJSILMM BXOIHOTO IIyMa KojeOaHusIMH KoddduimeHTa ycuieHus KaHaJOoB,
BBI3BaHHBIMU LITyMaMU YIIPABIAIOMIEro HanpskeHus. CTaso SICHO, UTO YIPaBIISIOLIEE HANPSLKEHHE
JIOJDKHO OBITH CIIIQXKEHO ITYyTEM JAETEKTUPOBaHUS M ocpeaHeHHs. CI0XKHOCTbh COCTOsIa B TOM, 4YTO
OOBIYHBIH JMOIHBIA JETEKTOp W3 — 3a HEJIMHEHHOCTH Ha CJa0bIX CHTHajJax HMMeEeT Majlblid
JTUHAMHYeCKUd nuana3zoH. OAMH M3 OCHOBHBIX DPa3pabOTYMKOB YCHIIMTEIBHBIX YCTPOMCTB
I'.A. [IBeiiMaH npeaIoKuUl UCIONb30BaTh B KaUECTBE NETEKTOpa MOIYJATOP, B KOTOPOM CHUTHAI
MOJTaBAJICS. M Ha CHTHAJIBHBIA W Ha MOIYJIHPYIOMHHA BXoN. Tak OBUT co3maH IETEKTOp, MMEBIIIHA
IIMPOKUN AMHAMHIYECKUI MUama3oHoM (MallOCHTHANBHBIA JeTekTop). K BEIXomy 3TOTO AeTekTopa
OblIa MOJKITIOYEHA criakuBaronas RC-1ienoyka, NOCTOsTHHAS BpEMEHH KOTOpOH Oblla paBHa IByM
mepruoaM HIDKHEW YacTOTHI [Wama3oHa. JTH 3JeMeHTH (merektop u RC-memouka) Obun
ycTraHOBIIEHBI Ha Bxone Ynp. APY. Tenepr Ha CHTHANBHBIN BXOJ IPeoOpazoBaTessl YaCTOTH y3Jia
Yrup. APY mnopaBanicsi CriIa)keHHBId CHUTHaJ, YTO YCTPAHAJIO KoJieOaHHs YNPAaBISIOLIETO
HaNpsDKeHUS. U CTa0MIM3UpOBasio KO3 QUIMeHTs ycunenus. 13—3a BBeAEHHONH WHEPLIMOHHOCTHU B
uens ynpasneHuss APY HeckodbKo HEpBBIX MEPUOAOB MMITYJIBCHOIO CHTHAla MPOCKAKMBAIM Ha
BBIXOJI HEOTpPEeryJupoBaHHbIMH. J[JI1 MX MOAABICHMUS K BBIXOJAM INPOCTPAHCTBEHHBIX KaHAJIOB
MOJKIIIOYATIUCh TOJABUTENN KOPOTKMX CHTHANOB (IIOCIEOBAaTENbHO COCAWHEHHBIE AHON H
koHaeHcarop). Jlopaborannas cxema APY ucnonb3oBanach Bo BCEX IMOCIEIYIONMX pa3padoOTKax
MHCTHUTYTA JI0 IO, TTOKa anmapaTtypa Obliia AUCKPETHO-aHaJIOTOBOH.

Hauunas ¢ TAK «Cxkary, aBTOMaTH4eCKH ONpeAessuioch yuciaeHHoe 3HayeHue KY. Jlng
3TOTO HCIIOJIB30BAJICS KOMIapaTop (YCTpPOHCTBO CpaBHEHHMsS M3MEPEHHBIX BennunH). Ha
WHBEPTHPYIONINI BXOJ KOMIapaTopa MoJaBajich Yepe3 JUOJHBIC Pa3BA3KH, OCIAa0ICHHBIC Ha
1106, curHamel C BBIXOJOB BCEX IPOCTPAHCTBEHHBIX KaHAJIOB OJHOBpeMeHHo. Ha
HEHMHBEPTUPYIOIIMHA BXOJ CHUTHAJIBI C BBIXOJOB IPOCTPAHCTBEHHBIX KAHAJOB IOJABAINCh
noouepéano. Ilo «eguHuUIE» Ha BBIXOJE KOMIapaTopa omnpeaeisiica KaHal ¢ MaKCHMaJbHBIM
curHanoM. Homep 3toro kanana sBisuics kogoMm KY.

I'AK «Py6ukoH» ycTaHaBIMBAJCS Ha AM3EIBHBIX U aTOMHBIX I1JI, B TOM umnciie mocTaBIsieMbIX
Ha 3kcropT [5]. CepuiiHo BBIycKaemsblit KoMmiuieke numen mugpp MI'K-400.

T'AK «Ckar»

B 1968 romy mauamace pa3zpaborka 'AK «Cxkar». [TaBHBIM KOHCTPYKTOPOM CTal AHPEKTOP
uactutyTa B.B. I'pomioBckuit [7,24]. UmkenepHoit paspaboTtkoit 'AK pykoBoOImI 3aMecTHTeNb
rmaBHOTO KoHCTpykTopa AU [NamepHo [7]. OTBeTCTBEeHHBIM pa3padordankoM monacucteMbr OI'C
I'AK «Cxkat» u ero moguduxanuii 6611 M.H. Kazakos.

Cranmmsa «Cer-M» u I'AK «PyOun» paborann Ha pammonammax. B T'AK «PyOukon»
UCTIONIH30BAJINCH OECKOPIYCHBIE MOIXYyNpOoBOAHUKH. K MoMeHTy Hauana paspaborku 'AK «Ckat»
HHCTUTYTOM OBITM OCBOEHA MJIsi NPUMEHEHHS B CBOMX H3JCIMIX CHCTEMa HMHTETPATbHBIX
MukpocxeM «Ilocom». Beul BeIyIieH ans00M TUIIOBBIX CXEM Ha 3THX MHKpOcXeMax. MUKPOCXEMBI
MMEJH KOHCTPYKTUBHBIH HEJIOCTATOK, COCTOSIIIMK B TOM, YTO UX BBIBOJIbI OBbLIM MEPIECHANKYIISPHBI
IUIOCKOCTH KOPITyca MHKPOCXEMBI. JTO ObUIM IITHIPH, KOTOPBIE MPOXOAMIH CKBO3b IEYATHYIO
IUTaTy, YTO HE MO3BOJIUIO MOHTHPOBATh MHUKPOCXEMBI C ABYX CTOPOH IUIAaTHL. B 3TO BpeMs Hamiein
MIPOMBINIICHHOCTBIO HAa4yalld BBIMYCKATBCSI MHUKPOCXEMBI CHCTeMbI «Jlormkay. BeIBomel 3THX
MHKpOCXeM OBUIM B IUIOCKOCTH KOpIlyca MHKPOCXEMbI, 4YTO TO3BOJSUIO TPOU3BOJUTH
JIBYXCTOPOHHMI MOHTa)X NMEYaTHBIX IJIAT U BJIBOE COKpAILAIO0 0OBEM IIEKTPOHHOH ammaparypsl.
Kpome Toro mukpocxemsl cucteMsl «JIorukay» M3roTaBIMBaINCh 110 MEPCIIEKTHBHON (TLIaHAPHOM)
TexHoNoruu. OJHaKO, WHCTUTYTCKHE pa3paOOTYMKH BIICKTPOHHBIX NPHOOPOB HE CUHUTAIH
BO3MOJKHBIM HCHOJIb30BAaTh MUKPOCXEMBI «JIorukay, He mpoBeas MOJACIUPOBAHUE THIIOBBIX Y3JI0B
C BBIIYCKOM alb0OMa THIOBBIX CXEM IPOJODKUTENFHOCTRIO HE MeHee rona. K 3tomy MomeHTy
CTaJI0 M3BECTHO, YTO MHKPOCXEMBI «JIOTHKay» WMCIONB3YIOTCS B HAYYHO — HCCIIEIOBATEIHCKOM
WHCTUTYTE, KOTOpPBIH mo3nHee monydwn HammeHoBanue [[HUUW «I'panut». OTmen MOATOTOBKH
kagpoB LITHUN «Mopdmnpubop» obpatmincs k pykoBoactsy [ITHUUM «I'panut» ¢ mpocsboif
OKazaTh cojieiicTBue B ocBoeHUM MukpocxeM «Jloruka». HTHUM «I'paHuT» € rOTOBHOCTHIO
OTKJIMKHYJICA Ha 3Ty MPOChOY. bl BBIAEIEH ONMBITHBIN CIIEUAINCT IO MHKPOCXEMaM 3TOTrO THIA
I0.4. Bepcon. OH mpoumtan Tpu Jexkuuu. llepBas Jexkuus cOCTOANACh B 3ajle€ HAYYHO —
texHnyeckoro cosera (3ame HTC) BmectumocThio npuMepHo 80 yenoBek. Bropas jekuust Oblia

27



yepe3 Hepemo. Korna aBTop 3tux crpok, Bcrpetus F0. 4. Bepcona, nogomén ¢ vum k 3aiy HTC, B
3a)1 OBUIO HE BOWTH. 3ai1 OBLJI IIOJIOH, JIIOAX TOJIMWINCH B Kopuaope. [Ipuiiocs nepeMecTuts Beex
B AKTOBBIH 3as1. TpeThs NEKIUs cOCTOsUIACh TaK K€ B AKTOBOM 3aJi€, IOJIHOCTBIO 3alIOJTHEHHOM.
JlekTop OTBETMII Ha BCE BONPOCHI MHCTUTYTCKUX Pa3padOTUMKOB. B 4acTHOCTH, MPOSICHUII BOIIPOC,
KaK OCYIIECTBHUTb Pa3BA3KY HYJIEBBIX NMPOBOJOB LU(PPOBHIX OJIOKOB. DTOMY BONPOCY B WHCTUTYTE
HE HaXOIWIH pemeHus. [locie MpounTaHHbIX JEKIUHA BEICTYNAIONINX POTHB BHEAPEHUS CHCTEMBI
«Jloruka» y»xe He 0CTajI0Ch, HAYaJI0Ch €€ NCTIOIb30BAHME.

B mauane cemmpecarsix rogoB B HUM PO BM® [1] 6suta co3mana maboparopusi OI'C.
Corpymauku  maboparopun  H.H.  Crymmuenko, A.M. CumonoB, B.H. bepesun,
I'.B. 3enenobopckas, I'.H. Kopeniakos, mo3naee B.J[. MeneHTreB ydacTBOBalM B pa3paboOTKe H
ucneltanusax anmnaparypsl OI'C. Tpoe U3 HUX 3aIIUTHIN KaHAUAATCKHAE AUCCEPTALUH 110 TEMATHKE
OI'C: mno BompocaM HCKa)XK€HUS BPEMEHHBIX MapaMeTpOB HUMIIYIbCHBIX CHUTHAJNOB MpH
pacmipoctpanenun B BogHoit cpene (H.H. Ctynuuenko) n knaccudukanuy neneil no n3inydaeMbiM
umu curHanam (A.M. Cumonos, B./l. Menentses). HUM PO BM® 3axmouun gorosop ¢ JISTU
(upiHe DnexTporexHudyeckuil yHuBepcutet (JIOTH)) Ha pazpaboTKy M M3roToBIeHUE MpHOOpa s
HU3MEpEeHust apaMeTpoB HUMITYJIbCHBIX CUTHAJIOB, HCIOJIb3yEMBIX AKTUBHBIMHU
THIPOaKyCTHUECKUMH cpejacTBaMu. Pabory BosrmaBwin npemnoxaBarens JIOTU ILII. AzGenes.
PaGora Opima ycrmemHO 3aBeplIeHa. bBBUIO IMOKa3aHO, YTO TaKWE MapaMeTphl HMITYIbCHBIX
CHTHAJIOB, KaK: HECYIlas 4YacToTa, JAEBHALMS YacTOTHI, JJIUTEIBHOCTh, MHTEPBAJ CICIOBAHUS,
YPOBEHb CHTHAJIOB, MOTYT HU3MEPATHCS C BBICOKUMH TOYHOCTSIMHU (@BTOPCKOE CBHAETEIHCTBO Ha
nmzobperenue Ne 106498 ot 21.07.1975 roma, aBrop ILII. As3Gemes u nap.). TpeboBaHus MmO
HU3MEpeHuto ATHX mapamerpoB 0pun HUW PO BM® BKITIOUEHBI B TAKTHKO-TEXHUYECKOE 3aJaHME,
BeijanHoe B IIHUM «Mopdusnpubop» Ha paspadorky ['AK «Ckat». Dtu TpebGoBaHMs
corpynaukamu stadoparopurn OI'C ITHUUM «Mopdusnpubop» B Buae 3amaHus Ha pa3paboTKy
ObUTM TepelaHbl B J1a0OpaTOpUIO TNPEIUHAMKATOPHOW 00paboTku curHanoB. HavanbHuK
nabopatopun M.K. JlobanoBa [8], O3HaKOMHBIIUCH C 3aJaHHEM, MPHUIUIA K BBIBOAY, YTO,
UCIIOJIb3Ysl JINCKPETHO-aHAJIOTOBBIE JIICKTPOIIEMEHTbI, TPeOOBaHMs 3aJaHHsi HE BBINOJHHUTS,
HEOOXOIUM TIepexo]] Ha NMPOrpaMMHpyeMble IH(POBBIE 3JIEKTPOHHBIE BBIYHCIUTEIbHBIE MAITHHBI
(®BM). UK. JlobanoBa mHHIIMaTHBHO Tiepenana 3aganue A.Jl. Hode [7], mabopaTtopus KoToporo
To)ke He paspabateiBata OBM, ommako A.Jl. Hoda B3siics 3a 31y pabory, moHuUMas e€
MIepCIIeKTHBHOCTh. B mabopaTopuu Obiia co3faHa TpyImma M3 MOJIOABIX MHXEHEPOB BO TJIABE C
I0.A. T'meGoBeM. DTa Trpymnma 3a HECKOJIBKO MECSIEB crpoekTHpoBana DBM, koTtopas Oblia
BkiroueHa B mnoxacucremy OI'C  nmus u3MepeHHs mHapaMeTpoB OOHApy>KEHHBIX CHTHAJIOB.
Hcnonp3oBanne OBM T03BOMMIIO OCYIIECTBHTh TAaKKe TPYNIUPOBKY CHTHAJIOB IO LEISM.
OnepaTopy MNpenCTaBIUINCH YyXKe HE IapaMeTphl OTHENbHBIX CHTHAJIOB, a IapaMeTpsl
obOHapyxeHHBIX Lenelt. Tak, nmerHo 11 pemeHust 3axa4 nojacucremsl OI'C Brepsrie B 'AK Obina
BctpoeHa OBM. Takue xe OBM Obutn BKIIIOYEHBI M B ApPYyrue IOACHCTEMBI KOMIUIeKca. B
HEKOTOPBIX M3 HUX OHM BBHITNONHSIM CHMBOJHYECKYIO POJIb (HANpHMep, HCHOIb30BAJMCH IS
onM()POBKH BUZHPOB).

Ha ompom u3 3acemanmii HTC mHcTHTyTa paccmatpuBancs xon pabor mo I'AK «Ckar» ¢
yuactueM 3akazuukoB u3 HUUW PO BM®. CobpaBmmmcs Obuio coobmeHo, uro IHUUN
«Mopduznpubop» paspaboran IBM, koropast BKIOUEHa BO BCe IOJACHCTEMbI Kominiekca. OquH
13 3aKa34MKOB (ceiuac He y#aércs BCIIOMHHTH €ro (aMuInio) B CBOEM BBICTYIUICHHMH CKa3aj 4To,
MHCTUTYT CaMOCTOSITEIEHO HE cMOXeT co3natk DBM (camocrosiTenbHO pa3paboTaTbh CHCTEMHOE
MaTreMaTHuecKoe obecreyeHune) u, Kpome Toro, Tpu IBM pexoMeHJ0BaHbI JUI UCTIOJIB30BAHUS HA
npeanpusaTHIX MUHHCTEpCTBa CYIOCTPOWTENFHONW NpoMbInuieHHOCTH. OH Ha3Bai ux: «Apday,
«Ataka» u «Kapat» (mepBsie 18e DBM pazpabotkun mockoBckoro [[HUU «Arary», Tpetbss O9BM
paspabotku KueBckoro mHcTuTyTa pamunodnexktponnku — KHUUW PD). Tlocne 3toro coobmieHus
B.B. I'poMKOBCKHii, KOTOPBIH BEN 3aceqaHue, OOBSIBWII TepephiB. BepHYBIIHMCH TMOCE TepephiBa,
OH coo0mm, 9To cBs3aics ¢ aupekropom KHUU PO u uro KHMUM PO rortos mocrasnsars [THUN
«Mopdumpudop» 9BM «Kapar» B HEOOXOIUMBIX KOJIHYECTBAX. DTO B NaJIbHEHUIIEM MOIHOCTHIO
noareepauiaock. Beero B kommiuekc Bomn 4 OBM  «Kapat». OpgHa ucnonb3oBanach Juis
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nogacuctem OI'C, IIIT u rugponokanuy, ABE HCIONB30BAIUCh B MOJACHUCTEME HU3KOYACTOTHOIO
IIT u onHa B moACUCTEME KiTaccU(uKamu [5].

Takum oOpa3zoM, ormana HeoOXoauMocTb B pa3paborke OBM. Opnako TpeboBanachk
paspaborath ycrpoiictBa compsbkenust 9BM «Kapar» ¢ ammaparypoii ['AK. [Iperennentamu Ha
pa3paboTKy 3TOro ycTpoicTBa BBICTYNMIM JBe saboparopuu: naboparopus A.Jl. HModsr u
nmabopatopus B.K. Kagankoro, panee pazpabarbiBaBmas CHCTEMBl aBTOMAaTHYECKOTO YIIPABICHUS
(CAY). [lns pemreHus Bompoca O TOM, KOMY IOPYYHTH pa3paboTKy, OblTa co3maHa KOMHUCCHS.
OpHako OHa HE MOIVIa MPUATH K KakoMy - JIMOO pemieHuro. [7aBHBIM WH)XEHEpP HHCTHTYTa
P.X. Bampsn [8] cobpan coBemanue mo 3toMy Bompocy. Ilepeim mokmaaeBan B.K. Kamarkwii,
JIEMOHCTPUPYSA CXEMy IIpPEeUIaracMoro yCTpOWCTBa Ha orpoMHoM Imiakate. Ot mabopaTopuu
AJL Woodsr Beictymun FO.A. T'me6oB, KOTOpBIHf HA CKPOMHOM IUTAKaTe MPEICTABHI CTPYKTYPHYIO
cxeMy yctporictBa conpspkenus. [Tocne FO.A. T'neboBa BEICTYNMII aBTOp AaHHOM CTaThH U 00paTuiI
BHUMaHHE COOpaBIIMXCS Ha TO, 4TO cTpykrypa FO.A. I'meGoBa coBepleHHO Mpo3payHa U B Hel
UCTIONB3YIOTCS YK€ pa3paboTaHHbIE THIIOBBIE MOJYJIM Ha MUKpocxeMax «Jloruka». 9To BO3bIMENO
JIeWCTBHE HA WICHOB KOMHCCHHU, U OHHU IPOTOJIOCOBANIHN 3a YCTpoicTBO conpspkeHus A.Jl. Uodsr -
I0.A. I'neboBa. DBM «KapaT» HempepbIBHO COBEPIICHCTBOBAIACh M HCIIOJBL30BAJACh BO BCEX
pa3paboTkax MHCTUTYTA BILIOTH JI0 TOTO MOMEHTA, KOT/Jia Ha CMEHY i MPHIIJIO HOBOE ITOKOJICHUE
OBM. Bcé ato Bpemsi maHHoe HampaBieHHe padot Bema mabopatopus A.JL. Hoder. IlepBbmM
nporpaMmucToM QyHKIHoHATEHBIX 3amad OI'C Opun FO.A. JlykameHko, OBIBHOIVMIA ammapaTduk.
[ocrostanas mamsats (I13Y) 3BM «Kapaty» Oblia Ha MaTHUTHBIX CepACYHUKAX. B yclnoBusaX cTeHna
3amaun [I3Y mis oTnanku nmepeHOCWIHNCh B onepaTHBHYIO mamsth (O3Y), crenuansHO Ui 3TOTO
W3TOTOBIICHHYIO, Pa3MEIIEHHYI0 Ha CTe/UIa)kKaxX BBICOTOW 2 M M JUIMHOK Omm3koi k 10 M m
HaxXOJIMBIIYIOCS B CIHENHMATbHOM BEHTHIHpyeMoM moMemieHun. llocie oTmagku mnporpamm
npousBoamiack mnpomuBka II3Y, mpudyeM He cUMBONMYecKas, Kak B HacTosIIee BpeMms, a
OykBaybHasi. [Ipu BbIsIBJIEHMHM OLIMOOK B NporpaMMax B NEPHOJ HCIBITAHUN HEO0O0XOJMMOCTh
nepenpomuBky [I3Y, BeI3bIBana 3aepkKy B UX YCTpPaHCHMH. YPOBEHb INPOrpaMMHPOBAHHS B
HHCTUTYTE CYIIECTBEHHO BO3POC MOCJE TOro, Kak B HETO BJIMJIACH OOJbIIAs TPYIIa CIEIHAIICTOB
o nporpammupoBanuio u3 LIKb «Ilomtoc» Bo rnase ¢ JLE. ®énopossiM [9],[5].

B mepuox 1965 — 1967 rogst B THUU «Mopdusnpudop» ycrenrHo Obuia mpoBeIeHa HAYIHO —
uccnenoBarenbckas padora (HUP) «Anekcanmpur» [5]. Hayuneim pykoBomutenem HUP Ovun
WM. CrpenkoB, opranuzatopoM wucnbiTanuii - JI.B. IlaBmoB. B pabore Obuto mokazaHo, 4TO
TOYHOCTh TIE€JICHrOBaHWS cHTHaNIOB ammapatypoil OI'C MokeT OBITH CyIIECTBEHHO MOBBIIIEHA
IMyTEM MCHOJIB30BaHUs (ha30-aMIUIMTYAHOTO MeTona neneHroBanus [10]. B pesymbrate B cocTaB
armaparypbl OI'C 'AK «Cxat» Bomén tounsrii memenratop (TII, aBTOpckoe CBHAETENBCTBO Ha
n3obperenue Ne 79982 ot 23.08.1972 roma, aBrop M.H. KazakoB wu ap.). Ilemenrarop,
paboraroumii N0 MaKCHMaJlbHOMY CHTHAIly, CTaj Ha3biBaThcsi TpyObiM menenratopom (I'TI).
CrpykrypHas cxema TII moka3ana Ha puc. 3.
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B TII ucnone3yercst HUIMHAPUYECKAs aHTEHHA, KaKABIH 3JIEMEHT KOTOPOH  MOJKIIOYalcs K
ceoemy I1Y. C I1Y BXOmHBIE CHTHANBI MMOCTYIANH Ha ycmmuTenu-orpanuantend (YO). C BEIXOIOB
YO curnansl 4epe3 KOMMYTaTop 3amuch-Bocnpomssenenne (KM) moctymanu Ha yHHBepcalbHbIE
TOJOBKH MarHuTHoro Oapabana (MB) m 3ammceBammce Ha Mb. Mb Bpamaercs ¢ MOCTOSHHOM
ckopocThio. IIpu cpabaThiBaHWK OOHAPYXKUTENSI CUTHAJIOB TojioBkH MB ¢ 3amep)xkkoil, paBHOM
MOJIOBUHE Tepuoja 00opoTa OapabaHa, MEPEKIIOYANINCh B PeXHM BocmpousBenacHus. Ha MB
OKa3bIBAJICS 3aMMCAHHBIM OOHApY)KeHHBIN curHai. C MarHUTHBIX TOJIOBOK, pabOTAONINX B PEXKIIME
BOCTIPOM3BEICHHS, CUTHAJI, IEPHOANIECKHA CUUTHIBAEMBIN C MMOBEPXHOCTH OapabaHa, MOCTyHaja Ha
CcTaTOpHBIE JaMelnn HHAYKIHoHHOTo KommeHcaTopa (MK). Yucio craropHbIX aMeneii ObIJI0 paBHO
YHCITy 3JIEMEHTOB aHTEHHBI. UHCIIO POTOPHBIX JlaMelied OBIIIO0 PaBHO TPETH OT YMCIIA CTATOPHBIX,
TO €CTh JAyra OKDY)XHOCTH, HCIONb3yeMmas mis (opMupoBamms, papHsuiack 120°. PoTopmsle
JlaMeNy, paseNiCHHbIE HA JIBE TPYMIBI, ObUIM TOIKIIOYEHBI K ABYM JHMHUSIM 3anepxkn (JI3),
pasmemeHHBIM B poTtope UK. JI3 dopmuposamu nBe XH ocH, KOTOPHIX OBUTH MapayieIbHBI U
HATIpaBJICHBI [0 HOPMANX K XOpIe AYTH, HCmoib3yeMor mist dhopmupoBanus XH. Berxomsr JI3
ObUTH IOJKIIOYEHBI K BXOJaM JBYXKaHaJbHOTO ycunutels. Kaxkniplii kaHanm cozaepxan Habop
y3kononocHbIX GuiIbTpoB (YP) u perynupyemsiii yeunutensb (YC). B oaun u3 xaHanoB Oblia
BKJIIOUEHA T'C-TIeTIoUKa. B npyroil kaHan cr-nierodka, Onaromaps 4yemy (a3bl CUTHAJIOB B KaHajax
HE3aBHCHMO OT YaCTOTHI CHTHATIOB OBUTH CABHHYTHI OTHOCHTEIBHO APYT Apyra Ha 90 . BhixoHbIe
CHUTHANbl KaHAJIOB TIEPEMHOXXAIHMCh (A1 3TOTO HCIONB30BaCS MonynsTop). Ha Bwixoxme
MoxaymsaTopa QopmupoBanach mneneHranuoHHas XH. B mepBoM mnpubmmkeHHH €€ MOXHO
IIPEJCTABHTD B BHJAC OJHOTO IEPHONA CHHYCOHABI B cekTope yrioB oT — 180  mo 180°. Hymnesoe
3Ha4yeHue mneneHranuoHHod XH coOTBETCTBOBanoO MOBOPOTY pOTOpa HA HAMpaBICHUE INPHUXOAA
curHana. BeixogHolt curHan moaynstopa uepe3 RC-nemnouxy u ympasisitomiee ycrpoiictso TIT
(Ynp. TII) nomaBasicst Ha YHpaBisIONIyl0 OOMOTKY peBepcuBHoro nsurarens WK, kotopsrit
MIOBOpayYMBaj pOTOp B HampaBieHHH HyIsl XH u ¢puxcupoBan porop B 3ToM nosioskeHuu. CexTop
yrioB (30Ha 3axBara), B KOTOPOM MOT OCYHIECTBIISITBCS OJTOT PEXKUM (PEKUM TOYHOTO
TIEJICHTOBaHMUs ), ObLI paBeH YIJIOBOMY PACCTOSIHUIO MEXIY OTPHLATEIbHBIM M IOJ0XKUTEIbHBIM
MaKCHMYMOM TieieHraimonHoil XH. Jrta 30Ha 3HaYUTENLHO MEHbINE, YeM ONIHOKa MpH IpyOooM
nenenrosannu. [loatomy HaBenenue TII ocymiecTBsIOCH B ABA 3Tama: CHavYajiIa rpybo Mo AaHHBIM
I'TI, a 3aTemM TOYHO C WCHONB30BaHWEM cymMmapHOW XH, dopmupyeMol myTéM CyMMHpPOBAHHUS
CHTHAJIOB C BBIXOJIOB PETYIHPYEMBIX YCHIMTENCH ABYXKaHAJIBHOTO YCWINTENS. Perymmposka
YCHJIEHUS KaHallOB MPOM3BOAWTCS aBTOMATHYECKM B IIEPHOJA HaBEICHUs. BKirouaeMelii mpH
MeJICHIOBaHUU y3KOMOJIOCHBIH puibTp (Y®) cOOTBETCTBOBAN YacTOTe OOHAPYKEHHOI'O CHUTHAJIA.
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Wurerpupytomas uenouka (RC-menouka) Ha BbIXOJE MOXYJsiTOpa oOecredyHBaia HelpepbIBHOE
newkenne MK m B ToM citydae, Korja CUrHajg 3aHMMall HE BCIO JUIMHY JIOPOXKEK OapabaHa.
Koa¢ppuunent ycuneHus KaHaJIOB NIPU TOYHOM II€JICHIOBaHWUM ObII OOpaTHO MPOMOPLHOHAIECH
YacTOTE CHTHaja, YTO 00eCHeYrBaio MMOCTOSHCTBO KPYTH3HBI NejeHraunoHHoi XH u npunasaio
YCTOHYMBOCTb MpoLIECCy IeJICHroBaHus1. Y npasienne aekenreM VK Ob110 nugpoBbIM, 1 3TOTO
HCTIONB30BAJICA MpeoOpa3oBaTeNb Bajl-KoJ, ycTaHOBiIeHHBIH Ha ocu UK. IIpomomkuTensHOCTH
COOCTBEHHO TOYHOTO NENICHTOBAHUS PaBHIIACH IPUMEPHO JUIMTEIBHOCTH 5 000poToB Oapabana.
IMTocne gero Opancs oTc4ET ¢ mMpeoOpazoBaTelnst Bal-KOJ, TO €CTh ONPEACIAIOCh TOUHOE 3HAYCHHE
KY na nens, xotopoe nepenaBanocs B8 9BM. Ilociie sToro Mb Bo3Bpamancs B pesKuM 3alicH IS
npuéma cienyromiero curHana. Bce mpomeccsl ympasienuss TII ocymiecTBisinch 0e3 ydacTws
oTepaTopoB KOMITICKca, obecnieduBas aBToMarndeckoe corpoBoxkaenue nenu (ACLI). Pazpaborky
ynpasistoniero yerpoiicrsa TII B maboparopuu S.A. Ileseno [8] Bosraasisn F0.C. Mopo3zos.

VcnblTanus, IpoBeAEHHBIE B MOpe, MOKa3alM, YTO TOYHOCTh IejeHroBaHus B pexume TII
071M3Ka K TOYHOCTH IIIyMOTICIIEHTOBaHHS.

B coBpeMeHHBIX KOMILJIEKCaX 3aJadyd, BBIMOJHABIIMECS C MCHIOJb30BAaHHEM MArHUTHOTO
OapabaHa M MHAYKIIMOHHOTO KOMIIEHCATOpa, pemmarorcs DBM.

HoBoBBenenueM OblI0 Takke BKIroueHHe B cocraB anmapatypsl OI'C marHutodona c
MarHuTHOH JICHTOH B BHJE 3aMKHYTOH meTiH. [IpooKUTENbHOCTD 3aliCcH COCTaBIsuIa 5 CeKyHI.
Ha 310T MarauTooH aBTOMAaTHYECKH 3aIMCHIBANICS OUEPEAHON OOHAPYKEHHBIN curHai. OnepaTtop
MOT MHOTOKPATHO IIPOCHYIIATh 3aluch I KJIACCHU(UKALWK HCTOYHHKA W3Iy4CHHSA. OTOT
MarHuTo(oH MOTyYr HANMEHOBaHHE JIS)KyPHOTO MarHuTodoHa.

B TAK «Cxkat» BmepBble ObUla MpHMEHEHa TIpOrpaMMEpyeMas CHCTeMa OTOOpaKeHHS
nndopmanuu (CON) na morntTopax HIIO «Mapcey». DTH MOHUTOPBI MTO3BOJISUIN BHIBOAMTH Ha 9KpaH
rpaduyeckyto, OykBeHHYI0 1 1nppoByto nHGopManuio. B koMIuiekce ObLIO ABa TAKUX MOHHUTOpA.
Ha xax7plii 13 HUX MOXHO OBLIO MOOYEPENHO BHIBOAWMTH AAaHHBIC HECKOJBbKHX moacucreMm. s
KaXI0M MOoJACHCTEMBbl (POPMUPOBAICA CBOM Kamp oroOpaxkeHus uHpopmaiuu. B kamgpe OI'C
orobOpaxanuch (GopMysipbl, cojepkaliie LUPPOBbIE NapaMeTpbl CHIHAJIOB OOHApPYKEHHBIX
neneit. Kaap comepkan Taxoke JHHEHHBIE Pa3BEPTKH YACTOTHBIX M IMPOCTPAHCTBEHHBIX CIEKTPOB
curHanoB. [Tpnuém ObuTO ABa peXMMa MHAMKAIMM CIIEKTPOB: OCIMIIIOrpaduuecKuil pexum c
HETIPEephIBHOM CMEHOW KapTMH M C 3allOMHHaHHWEM CHEKTPOB, COOTBETCTBYIOIIMX MOMEHTY
oOHapyxeHHs curHanoB. IIporpammupoBan wmoHuTopsl HO.A. HBaHOB w3 saboparopun
N.K.JIo6aHOBOM, crielHaIbHO sl 3TOW IeNH MpUTIameHHbIH Ha paboty B HHCTHTYT. [AK «Ckat»
obur ycranoBieH Ha ITJI mpoekxta 671PTM [27]. T'ocymapcrBennbie ucmbitanuss ['AK «Cxat»
nposoanichk B Hopeexxckom mMope (CeBepHast ATiaHTnka). OTBETCTBEHHBIH CATYMK KOMIUIEKCA
B.B. TecnapoB mo pe3yibpTaTaM HCHIBITAHWN HAIMCAaJ, YTO PE3YJIbTaThl UCTIBITAHUIN IOJICHCTEMBI
OI'C HONHOCTBIO MOATBEPIUIA MPABHUIIBHOCTh 3AJI0’KEHHBIX TEXHMYECKUX pPElIeHUH, oOecreuninu
BIIEPBHIC ABTOMATH3AIHUIO0 HE TOJBKO MPOLEAYyp OOHAPYKEHHS W ONpeesIeHNs] HAallPaBICHUs, HO U
IIpOIelyp TOYHOTO IEJICHIOBaHUS U M3MEpeHHs mapaMmeTpoB [15]. McnbeiTanus mokasaniu, 4To B
mIyOOKOM MOpe B 30HANBHOW CTpykType monst ammaparypa OI'C, ycranoBiaennas Ha [1JI,
MIPEO/I0JIEBACT 30HBI TEHHW, KOTOpBIE JUIS THUAPOJIOKATOPOB, OCYHIECTBILIOMUX Touck 1],
HENpeoI0INMBbL. B nanbHeimeM 3ToT pe3yabTaT UCTIBITaHUK ObUT HOATBEpXKIeH pacuérom [16].

Hoacucrema OI'C 'AK «Ckat» B COKpallleHHOI KOMILIEKTALUU

B cooterctBun ¢ TT3, TAK «Ckar» pa3zpabarsiBasicsi B ABYX MOAU(PUKAIUIX («OONBIION» 1
«Manoiy»), OTIMYArOmMXcst 0O0BEMOM ammaparypbl. B «manoit» Moanpukanmy KOMIUIEKCa B
nojacucreme OI'C orcyrcTBOBan TouHBIM meneHraTop. Tak Bo3Hukina mnoacuctema OI'C B
COKpaIEHHON KOMITJIEKTAIINH.

OpnnHa u3 «MalbiX» MonuduUKanuidi KomIuiekca, ycraHaBieHHoro Ha [1JI mpoekta 667BJIPM,
momyuymna HaumMeHoBaHue «Ckart-BJIPM» [17]. I'7maBHBIM KOHCTPYKTOM KOMIDIEKCAa OBLI
E.Il. HoBoxxunoB [5]. K mawamy wmsrotoBnenns I'AK «Cxar-B/IPM» npubopsl KomIuiekca B
OCHOBHOM YK€ BBIIIyCKanack cepuitHo. [lopaboTku moTpeboBaiy MmyapT yNpaBICHHS KOMITIEKCAa 1
2JIEKTPOAKyCTHUECKHE Mpeodpa3oBaTeNu TJIaBHON aHTeHHBI. Jlopabotok B ammaparype OI'C He
norpedoBajock. B mepuox mnpoBeleHUsl 3aBOJCKMX HCIBITAHWM KOMIUIEKCa IPH HCIBITAHHH
nojcuctemsl OI'C BO3HUKIIM HEKOTOPBIE TPYAHOCTH.
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Bo3HuKII0 caMOBO30YX/IEHNE YCHIIUTENbHBIX KaHAJIOB MEPBOr0 (HU3KOYACTOTHOIO) AMAlla30Ha
noacuctemMsl OI'C, MOIKIIOYEHHBIX K HOCOBOM aHTEHHE, KOTOPOE HHMKOTIAa HE Ha0IIoAanoch B
«0O0NBLION» KOMIUICKTAlMM KoMIUiekca. [IpuunHa - B M3MEHEHMM IapaMeTpPOB HCIOJIB3YEMBIX
MHUKpocxeM (OHM cranu Oojiee MIMpOKOHONOCHBIMH). [Ipu pabote B 0a3e y «CTEHKH» IpU
MOJKJIFOYEHHBIX JKBHBAJICHTAX AaHTEHHBI CaMOBO30YXAeHHs He Obl1o. BosHukiio oHO mnpu
MOIKIIIOYEHNHN AaHTCHHBI, YTO MPOM3OINIO HETOCPEICTBEHHO IIepell BBIXOJAOM B MOpE [UIA
OTIpeNIeIeHNs] NAIFHOCTH ICHCTBUS MOJCHCTEM KOMIUIEKca, B ToM umcie mnoxcuctemsl OI'C.
[TmarupoBanock, uro mnpu MaHeBpupoBarun I1JI Oyzer martu OOpTOM OTHOCHTENBHO KOpalmsa —
HCTOYHMKA CUTHAJIOB, IEPUOINICCKN YAALIICh (OTCKAKMBAst) U MEHSS HAlpaBJICHUE ABIDKCHUS Ha
npotuBonosoxHoe. KazakoB M.H. mnpeminoxwn npencenarento  3aBOJACKOM — KOMHUCCHH
IO.M. KoznoBy (corpymanky LHHUU «Mopousnpudop» [9]), mpoBecTH HCHBITAaHUE I10JCHCTEMBI
OI'C mpu ynaneHuu oT ueiu (Ha OTCKOKE), IPUHUMAsi CUTHAJl KOPMOBBIM KaHAJIOM. YUUTBIBas, UTO
9TO MPEIIOKEHUE MO3BOJISIIO MTPOIOJDKUTE UCTIBITAHMS, @ TAKXKE, YTO ATO OoJjiee JKecTKas IPoBepKe
JUIsl TIOAICUCTEMBI (IIOMeX B KOpMe OoJblie), KOMHCCHS COTJIacuiIoch ¢ HUM. McmblTanust Obuin
npoBeseHbl. Pe3ynbraTsl mokasanu, uto TpeboBanud TT3 mo AaabHOCTH AEHCTBUS BBINOJHSIIOTCS.
ITocne Bo3BpamieHus B 6a3y OBLI CPOYHO BBI3BAH CIELHAIUCT 10 YCHIHTEIBHBIM YCTPOWCTBAM
E.H. babues. YcuiurenbHble KaHaubl ObUIM J0opaboTaHbl (OTpaHMYEH YaCTOTHBIM JAWana3oH
MHKPOCXEM), CAaMOBO30YKICHHE OBLIO CHATO.

Jpyroe OcClOXHEHHE BO3HHKIO Takke B IEPBOM [Hama3oHe NpH H3MEPCHHU
ANIEKTpoaKycTHIecKuX mapamerpoB mnoncuctemMsl OI'C ¢ ucmoms30BaHHEM H3MEPHUTEIHHO-
KoopanHanoHHOTO YycTpoiictBa (MKYVY). BrimonHeHHbIE W3MEpEHHsS BEBISBIIIA HEIOIYCTHMO
OoNbIIyI0 OMUOKY TENCHroBaHWs B ATOM amama3oHe moncuctemsl OI'C. B mepBom nmamasone
UCTONB30BaJICS  HWKHUN  TMOsC  mpeoOpasoBareiel  TIJaBHOM  aHTEHHBL. B aHTeHHE
3JIEKTPOAKyCTHYECKUE MpeoOpa3oBaTeid KOHCTPYKTUBHO ObLIM OOBeAMHEHBI B ONOKM (3 mIT. B
0JI0Ke). AHAIIN3 PE3yJIbTaTOB M3MEepeHH U CHAThIe XH, MO3BOIIN CAeIaTh BHIBO, UYTO OJIOKH B
aHTEHHE YCTaHOBJICHBI CO CMELICHHEM Ha OAMH OJIOK OTHOCHUTENHHO TPeOOBaHHWH yepTexa, 4yTo
OBUTO MTOJITBEPXKAEHO OCMOTPOM aHTEHHBI. OCMOTp yAalI0Ch IPOU3BECTH CITYCTS HECKOJIBKO HEIeNh
Iocje BBIABICHUS OIIMOKHM, KOTAA IOSBIJIACH BO3MOXHOCTh OTKAa4KH BOJBI M3 OOTEKaTens
a"TeHHbl. B cocrtaB moacuctemsl OI'C OBl BBeIEH OITOMHUTEILHBIN COEIMHUTEIbHBIA SAIINUK, B
KOTOPOM OBLIH MEPEeKITI0YCeHBI TTPoBOaa OJI0KOB mpeobdpa3oBaTeneil. ITa paboTa OblIa OEPaTUBHO
BEITTOJTHEHA CHJIAMH CYAOCTPOUTEIIFHOTO 3aBOJIA 110 3CKHU3Y HHCTHUTYTA [5].

Hpyras «wvanas» wMoanpukarmus KomIuiekca Oputa Ha3BaHa «Ckar-IlmaBHuk». OmnHa
npenHa3Havdanach A riyookoBomHoN [1J1 «[InaBHHKY». ['TaBHEIM KOHCTPYKTOM KOMILIEKCA OBLI
take E.JI. HoBoxwmimoB. B 3ToM KoMIulekce Oblila HCIOJB30BaHa, crienuaibHo s I1JT
«[InaBHuk» pa3paboTaHHas TIJyOOKOBOJHAs aHTEHHA W TPU HUCKIIOUEHHH HECKOJIbKHX
(YHKIIMOHAJBHBIX 3a/1a4 MPOHU3BEACHO AalibHEMIee cokpaieHue o0béMa ammapatypbl. O0bEM
anmapatypel OI'C ocrancsi TakuM ke, KakuM ObUl B TpeAbIIylIeH «Majoit» Momudukaimun
KoMIUIeKkca. bombiias 3anep:kka, BbI3BaHHAs aBapuiiHON norepei umeronieiics Ha I1JI «IlnaBHuK»
BCIUTBIBAIONIEH CracaTelbHOW KaMephbl, MpHBEJa K TOMY, YTO 3aBOACKHE M T'OCYJapCTBEHHBIC
HCTIBITAHNS KOMILUIEKCa MPOBOIININCH ogHOBpeMeHHO [5]. Hactpoiika u mcmeitanmst I'AK «Ckat-
IInaBHuK» mnpoBoaunuck ¢ ydactueMm skunaxa IIJI. Komanaump ruppoakycTudeckoil Trpymibl
K.B. 3aifuenko B nanpHeinem padoran B HUM PO BM®, 3anumarncs BonpocaMu KiaccuUKamnnm.
Hauaneauk paamorexunueckoit cimyx6s1 (PTC) B.I'. KokoBuH nonroe Bpemsi paboTan B OTxene
texHryeckoro kourpoisi (OTK) ITHUU «Mopduznpudop».

IJI «IInaBHUK», MONy4MBLIAd B AaidbHeWeM Ha3zBaHHe «Komcomonely, norepnena B amnpeine
1989 rona aBaputo B Hopsexxckom mope [18], [19].

B 1980 romy nawamace pa3zpaboTka ouepenHod «Oospmoiy Momumbukammm ['AK «Ckaty,
KOTOpas Tmosydrmina HanMeHoBaHME «Ckar-3». IJTaBHBIM KOHCTPYKTOpOM OBIT  Ha3HaueH
B.A. Kakanos [5]. [Toacucrema OI'C Bonia B 'AK «Ckart-3» B COKpaiieHHONW KOMIUIEKTanuu. B
I'AK «Ckat-3» ObIIM KapIWHAIBHO IepepabOTaHBl TIJIaBHAS AaHTEHHA M OOIIEKOMITJICKCHEIC
mpubopel. D10 moTpeboBasio nopabotok moacuctemMbl OI'C. B HU3KOUYACTOTHOM [Uamna3oHe
MPOCTPAHCTBEHHBIC KaHaibl ObuTH noAkiroueHs! K ITY IHIT. J{nst aToro B aByxkackamusix [1Y T,
MOJKIIIOYEHHBIX K OJJHOMY M3 IIOSICOB INIABHOM aHTEHHBI, I10CJIE MEPBBIX KACKaJ0B OBUIH CHEIaHbI
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OTBOABI, K KOTOpeIM mHofkirouanack nogcucrema OI'C. Brixomsl moacuctemsl OI'C (BbIXOAbI
IIPOCTpaHCTBEHHBIX KaHanoB U cxeM 1IOY) noaxmodanucs k 9BM u ycTpoiicTBY 0TOOpaskeHus
4yepes CHeluaIbHO pa3paboTaHHbIe 00IIEKOMIUIEKCHBIE TPUOOPHI CONPSIKEHUSI.

[lepsrit onbiTHEI 00pazen; 'AK «CkaT-3» nmpoxoansi HaCTPOWKY M MCHBITAHUS (WUCIIBITAaHHS
rinaBHoro koHcrpykropa) Ha [1J1 (ITVI «Akcon»), cenuaibHO JUIst 3TOTo NepeodopynoBaHHo [9].

Bropoit ombITHBI 00paszer; I TPOBEACHUS MPEABAPHUTENBHBIX M TOCYAapCTBEHHBIX
ucnpITannit  Obm  ycraHoBneH Ha [IJI mpoexta 971, mms koroporo I'AK «Cxat-3» u
npenrasHavancs [20]. Ilepen HagamoM HCHBITAHWN B MEPUOI HACTPONKH HAaOIOJANCH YaCTHIC
noxHble cpabarpBanus nopcucteMbl OI'C. OTu cpabaThiBaHWS BBI3BIBANCH HMITYJIbCHBIMU
IIOMEXaMH{, KOTOpbIE€ HE BBIBISUINCH CHUCTEMOH KOHTPONSA AaKyCTHYECKMX IIOMEX U He
00HapyKNBAIUCH APYTUMH MOACUCTEMAMH KOMITIEKCA.

ITJI mpoexTa 971 6vina mopepuuszauueit [1J1 npoexra 671PTM. bnaronapst npuHATEIM Mepam O
o0ecuryMIIMBaHUIO YPOBEHb akycTrHdeckux nomex I1JI mpoekra 971, BO3AeHCTBYIONMX HA aHTCHHBI
THIPOaKyCTHYECKOTO KOMILIEKCa, YMEHBIIMICS B Heckonbko pa3 [20]. Ha ¢one Huskoro ypoBHs
HETpEephIBHBIX MOMEX MPOSBIWINCh UMIIYJIbCHBIE NIOMEXH. B mepuon HacTpoiiku, IO Xapakrepy
moMex (4acToTe, 4acTOCTH HUX IIOSABJICHHSA, NPOJODKUTENBHOCTH M paloHY JeHcTBHA) ObLIO
YCTaHOBJICHO, YTO YHMCJO HCTOYHHKOB HMMITyJbCcHBIX momex Ha I1JI Gomee 10. Omnako camu
HUCTOYHMKM BBIIBICHBI HEe ObUtM. XapaKTepUCTUKH IIOMEX ObUIM TepeNaHbl TTIaBHOMY
koHcTpykTtopy IIJI T.H. YepnupuueBy [21], xoTopeli mopyumin cBoeMy 3amectutento A.IL
AJnekceeBy BBIIBUTH W YCTPaHWTh HCTOYHHMKM 3THX moMex. A.Il. AnekceeB mepBOHAYaIbHO
OTHECCS CKENITHYECKU K ATOMY 33JaHUIO, IT0-BUANMOMY, CIHUTAs], YTO NCTOUYHUKH ITOMEX HAXOMATCS
B camoil moxacucreme. OHAKO MO Mepe BBIABICHHUS MCTOYHHKOB OH yOeawics, 9TO NPHUYMHA B
kopabue-HocuTene. Ilocie 3TOro oH aKTHMBHO BKJIIOYMICS B PabOTy, BCE UCTOYHHKH MOMEX ObLIN
BBIABJICHBI. Tak, HarpuMmep, Obl1a OOHAPYKEHBI CIETYIONINE HCTOUHUKH:

- CKpHIIAIIas TPELIHA BO BHYTPEHHEH CTEHKE B IEGHTPAIBHOM OTCEKE;

- CKpHUIIILIUHI KPEMaIbEPHBII 3aTBOP ABEPU MEXKY TPETHUM U YETBEPTHIM OTCEKOM,;

- OypamMii TOTOK BOJBI B Kamepe oOTekaress aHTEHHbI BTOPOTrO JMana3oHa H3-3a He
3aKpBIBABIIETOCS B TIOBOJHOM ITOJIOKEHHH OKHA HOCOBOT'O CUTHAJIBHOTO (hOHAPSL.

Bce HCTOYHNKY UMITYIBCHBIX TIOMEX OBUIN YCTPaHEHBI.

B mepron npoBeneHHs TOCYAapCTBEHHBIX HCIBITaHWH NpH MaHeBpupoBanuu I1JI B TeueHme
HECKOJIKMX YacoB ITPOBEPsUIACh TOYHOCTH NelieHroBanus nojcuctemoir OI'C m3nmyuaromei nemnm.
Bce pesynpraThl aBTOMAaTH4ecKH JOKYMEHTHpOBamuch. JIOKHBIX cpabaTbiBaHMii He ObBLIO
3a()MKCHPOBaHO, TOYHOCTh HW3MEPEHHWs IapaMeTpoB COOTBeTcTBOBana TtpeOoBanmsmM TT3. B
pe3ynbTare rnoJicucTeMa Oblla cllaHa 3aKa3uuKy.

MopepuunsupoBansblii FAK «Pyoukon»

3HauuTeNbHBIN mar B pa3BuTuu anmapatypsl OI'C 6w caenan mpu moaepHusauu ['AK
«Py6ukon». Ilpu monepuusanuu I'AK «PyOGukoH» TIaBHBIM KOHCTPYKTOPOM KOMIUIEKCa OBIIT
H.C. Kapumner [26], 3aMecTuTeneM TJaBHOTO KOHCTpykTopa mno moacucteme OI'C -
M.H. KazakoB. B kommiekc Obuin  BcTpoeHsl DOBM, mnpuuéM wumerommue OOJBIIYIO
MIPOU3BOAUTENHLHOCTH, ueM DBM «Kapat». 910 06t DBM cepun «baret» [24]. B kommieke
O6bun BBeneHbl 4 OBM, koropsle 00pa3oBanM LEHTPAJIbHYIO BBIYHCIMTEIBHYIO CHCTEMY
(IBC). B kaxaplii MOMEHT BpEMEH M B MOJIEPHM3MPOBAaHHOM KOMIuIeKce paborator 2 OBM,
JBe Jpyrue HaxoznsaTcst B pesepBe. OnnHa u3 pabotaromux OBM sBisieTcs CHIHaIbHBIM
IpoLeccopoM, 00padaThIBaIOIMM MAacCHBBI  YHCEN, IIOCTYNAIONMe W3  amnapaTypbl
npenBapuTeNbHON 00paboTku, npyras OBM  sBisercss yHHBEPCAIbHBIM HPOIECCOPOM,
o0ecTieunBaIONINM HHINKAIUIO Pe3ylbTaToB 00paboTku. PaspaboTka mpubopoB, coaepKammux
3BM, npoBoamnace nabopatopueii .. Kamyctuna.

ITpu momepamzannu ['AK «Pybukon» cxema IIIOY Obin BBIIOJHEHBI B BHJE MPOTPaAMMEI B
OBM. Hazoséwm e€ mmudponoii cxemoii IHOY. udpossie cxempr LIIOY ObLIM BKIIOYESHBI B KX IBII
MIPOCTPAHCTBEHHBII KaHal. B cBs3M, ¢ dYeM oTmama HEOOXOIUMOCTH B (OPMHPOBAHUHU
HEHAMPABJICHHOTO KaHanma. Pa3psimHOCTh aHamoro-uu@poBEIX MpeoOpa3oBaTenei, MOIKIIOUCHHBIX
K NPOCTPAHCTBEHHBIM KaHajlaM, MepeKpblBaja JUHAMMYECKUH HANa3oH O0XXKUIAEMBIX CHTHAJIOB,
YTO MO3BONMIO OTKa3arbcd OT APY. Uucno mpocTpaHCTBEHHBIX KAaHAJIOB B HH3KOUAaCTOTHOM
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nuanasoHe Obu1o yBenmdeHo 10 20 (Obuio 6). Poib y3KOMOIOCHBIX (HIBTPOB B IUPPOBOU CXEME
IOV cranu BBINONHATH CHEKTPAIbHBIE COCTABISIOIIME, BBIYUCISEMBIE C HCIOJIb30BAHUEM
obicTporo npeodpazoBanust Pypee (BI1D). Unciio y3xononocHsIX GHIBTPOB (YMCIO CHIEKTPATBHBIX
coctapisironux) npubmmsminocs k100 (6buto 12). Brimouenwe cxem UHIOY B kaxnabiid
NIPOCTPAHCTBEHHBIN KaHaJl, a TaK jK€ yBEJIMYEHHE YHUCIa Y3KOIOJIOCHBIX (HUIBTPOB 3HAUYUTEIHEHO
MOHHU3HIIO TIOPOTOBOE OTHOIICHNE CUTHAJI/TIOMEXA, YTO CYIIECTBCHHO YBEIWYMIIO 30HY 0030pa.

VYBenuueHne 4ucia y3KOMOJIOCHBIX (HIIBTPOB JAN0 TaKKe€ BO3MOXHOCTh B OINPEICIEHHBIX
Ipezienax MOBBIMIATh TOPOTOBOE OTHOIIEHHWE CHTHAJI/IOMeXa IJIsi OOPBOBI ¢ JIOKHBIMU TPEBOTaMHU
[23]. B cBs3u ¢ 3THM omepaTtopy KOMIUIEKCa OBITa IPEAOCTaBICHa BO3MOXKHOCTH PETYIHPOBATH
nopor obHapyxkeHus. sl 3TOT0 COOTBETCTBYIOIIME OPTaHBI YNPABICHUS OBUIM BBIBEICHBI Ha
IyJIbT YIPaBICHHUS.

YpoBeHb CHUTHajga cCTal ONpEeAelsATbCs IO BEIUYMHE CHUTHAJIBHOM  CIEKTpabHOU
COCTABJIIOILEH.

[MporpammHBIM  cniocobom  ObuT  chopMupOBaH — JeXypHBIE MarHuToQoH. CepuiiHO
BBIITyCKaeMbIid KoMIuieke noiayumit mudp MI'K-4000M [22].

3aki0ueHue

Kak BuIHO W3 CTaThH, B MEPHUOJ BPEMEHHU OXBAThHIBAEMOUl CTaThEH, ammapaTypa HENpephIBHO
pa3BHBaNach, akKKyMyJIHpysl B ceOs JOCTIDKCHMS HAayKW M TEXHWKH. 3aJadd, KOTOpPBIC BCTaBaJH
nepes pa3paboTUNKaMH annapaTypsl YCIEIIHO pa3pemanick. beul co3nan HanéXHbIH QyHIaMEHT
JUISL TAJTBHEHIIIETO Pa3BUTHA.

B passble rogsl B co3manun anmapatypel OI'C, Kpome COTpYAHHKOB, Ha3BaHHBIX B TEKCTE
CTaThH, IPUHUMAIH aKTHUBHOE Y4acTHe:

- cpemu crnenuanuctoB mo cucteme B nenom — C.II. Anekcanapos, A.A. Bunorpamosa,
I'.'1. Bonxosa, C.W. I'pun6epr, K.B. Karaes, M.1. Kepminep, A.A. Konecuukos, M.H. Ko3nsikosa,
A.B. Korkun, .11. Kpuonocos, A.A. Kynurun, A.B. Jlarerko, A.H. Jlebenes, B.T. Jlynsckuii,
W.H. Muxaiinos, /I.1. Hatanzon, O.M. Opén, JL.P. [Tuckanenko, I'.H. Crenanosa, JI.B. Tutoga,
C.0O. Xa3unos;

- cpexu pa3paborankoB anTeHH — M. JI. Cmapeimes, B.A. IlItypmuc, A.M. Kpununnxwuii;

- cpenu pa3pabOTYMKOB YCHIHTENBHBIX ycTpoiictB — O.A. Tomybea, T.B. Konechukora,
W.H. Bacunsesa, E.H. babues, I'.A Kamnenkosa;

- cpenu pa3pabOTYHKOB JUCKPETHO—aHAIOTOBBIX MprOopoB — B.I1. Cemenos, C.A. TpeThsakosa,
A.B. JlunkuHa;

- cpeau pa3pabOTUYHKOB AIEKTPO-MeXaHHUeCKUTHX cucteM — P.M. Bonkoa, A.B. Jlpuankwuii,
C.JI. Tanaros;

- cpeau mporpammuctoB — T.B. Snosep, B.H. Manammmna, 3.C. EBrymenko, A.B. XomueHko,
M.D. Paesckui, I'.I. KapeTHukona.
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Annomayua: 6 cmamve aHATUSUPYIOMCA MEMPUKU U MEmoObl OYeHKU Kadecmea uam-6om
npunosxcenuil. Jlannoe nanpasnenue A61AemMcs OMHOCUMENTbHO MOIO0bIM U HAbupaem 6cé 6obuLyIo
NONYNAPHOCMb 8 MAKUX 00NACAX, KAK CePEUCL DIeKMPOHHOT KOMMEPYUU, KOJI-YeHMpPbl, USPOeas
undycmpus. A max Kax 4am-60mul 3a4ACmMyr 3aMEeHAIOm JH00etl, Mo Ol OYeHKU UX Kauecmed
HeO00CmamoyHo NPUMEHANb MOIbKO MEMPUKU OYEHKU NPOSPAMMHO20 0becneyenus. [Jannas mema
A6NACNCA  AKMYALbHOU, NOMOMY HMO MeHCOYHAPOOHble U eOuHble CMAHOapmul Olsl OYeHKU
Kauecmea uam-60m npuiodiCceHull ewje He 8bIpadomanbl.

Knrouesvie cnosa: uam-6om, oyenka kavecmea, memoovl oyeHku, 6usnec-noxazamenu, KPI.

QUALITY ASSESSMENT METRICS OF CHATBOT APPLICATIONS
Urayev D.A.

Urayev Denis Aleskeyevich — Master,
INFORMATION TECHONLOGY SOFTWARE DEPARTMENT,
BELARUSIAN STATE UNIVERSITY OF INFORMATICS AND RADIOELECTRONICS,
MINSK, REPUBLIC OF BELARUS

Abstract: the article analyzes the metrics and methods for assessing the quality of chat bot
applications. This area is relatively young and is gaining more and more popularity in areas such
as e-commerce services, call centers, and the gaming industry. Since chat-bots often replace
people, it is not enough to use only software evaluation metrics to evaluate their quality. This topic
is relevant, because international and common standards for assessing the quality of chat bot
applications have not yet been developed.

Keywords: chat bot, quality assessment, assessment methods, business indicators, KPI.

VIIK 004.051

YaT-00T NPHUI0KEHHS C UCTIOJIL30BaHHEM AJITOPUTMOB MAIIMHHOTO O0YYEHHUsI SIBJISIETCSI TOJIBKO
Pa3BUBAIOIINMMCS HAIIPABICHUEM, TIOATOMY MEXIyHapOAHbIE CTAHAAPTHI AJIS OL[EHKH KayecTBa JaT-
00T TpHIOXKEHWH emle He BbIpaboTaHbl. OAHAKO, TaK KaK 4YaT-00T NPHIOKEHHS HANPAMYIO
BOCIIPOM3BO/IAT TO, Kak MOTYT pa0OTaTh peajbHbIE JIIOAM, TO 4YaT-00TOB MOXKHO CUHTATh
«COTpPYIHUKaMm» HOBOTO TOKoNeHus. Ilostomy, s oueHKH 3GQPEKTHBHOCTH YaT-00T
NpWIOKeHu#, s O0b1 mpemioxun ucnonb3oBath KPI merpukn (Key Performance Indicator),
KOTOpBIE HCIIONB3YIOTCSI B OM3HEC-OIIEHKE KaK IOKa3aTelb JIEJIOBOM aKTHBHOCTH COTPYAHHKOB
opranmuzaiuid. C 1pyroif CTOpOHBI, TaK Kak 4aT-O00THI SBJISIOTCS IIPOTPaMMHBIM 00eCIIeUeHUEM, IS
OIIEHKH Ka4ecTBa TaKXKe MOJKHO MCIIOJIb30BaTh CTaHIapTHBIE MeToab! orieHkn 10 [1].

Takum 00pa3oM, METOJBI OLEHKH KadecTBa 4aT-00T MPHWIOKEHUH MOXKHO Pa3/eNuTh Ha JIBE
KaTeroOpuu:

1. MeToapl OIEHKH, /TSI U3MEPEHUST OU3HeC-TI0Ka3aTeNei.

2. MeTobl OTIEHKH, TSl H3MEPEHHUS TeXHUYeCKMX-TTOKa3aTeIeH.

Ounenka Ou3Hec-moka3zareseii. Habop Merpuk, uid oueHKH OHM3HEC-TIOKa3aTeleH, sBIseTCs
CaMbIM TJIaBHBIM C TOYKH 3peHHs OM3Heca, TaK Kak IIOMOTaeT PacCuUTaTh, B KAKOH CPOK OKYIISTCS
3aTpaThl Ha pa3paboTKy 60Ta M oTBevaeT M oH oxupaHusM. Camu KPI B nanHOM ciyuae moryT
OBITh pa3HBIMHU ¥ 3aBUCAT OT (PyHKIMH OoTa. [lanee npuBeaeHbl caMble MOIMYJISIPHBIE TPUMEpHI:

— CHnxkeHHe 3arpy3KH KOJLUI-IEHTPa. OTO OJHA U3 CaMbIX PACHpPOCTPAHEHHBIX 3a4ad yaT-
6oroB. Tak kak OOJBIIMHCTBO 3allpOCOB B KOJUI-LIEHTP SIBJISIOTCS CTAHIAPTHBIMH, POOOTHI
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CHPaBIISIIOTCS C HUMH HE XyKe Jitozieil. OHu 00CITy)KUBaIOT 10JIb30BaTENIeH B YaTax | 10 TeJeQOoHY
U TIEPEeBOJAT Ha (OKUBBIX» ONEPAaTOPOB TOJILKO KOTAa 3TO Tpedyercs. K mpumepy, mo paHHBIM
KOMITAaHMH YKpPamHCKOro MoOmnpHOro omeparop «Kuecrap», BHeipeHHE 4aT-00Ta IO3BOJISET
CHHU3UTH 3arpy3Ky omnepaTtopoB Ha 85% [2].

— KonBepcnn B mokynkm. OTta MpocTas METpUKa akTyalbHa JUId e-commerce H
HCTIONB3YeTCs TakXKe, KaK B TPAIUIIMOHHOM MapkeTuHre. Takue Opennsl, kak H&M wmmm Taco Bell
UCTIONB3YIOT OOTOB KaK MHTEPHET-Mara3uH B MECCEHIKEPE.

— AxrtuBanus. OqHO U3 IpenMymiecTB OOTOB 3aKIIOYaeTCA B TOM, UTO MOCIE AOOABICHUS B
JIpy3bs K TOJIB30BATEII0O OHM MOTYT NEPHOANIECKH HAIOMHHATH UM O ceOe M O BamieM OH3Hece.
Hampumep, cooOmast 0 HOBBIX akKIMAX B MarasuHe WM Tpeluiaras WHTEPECHBIH KOHTEHT,
CBSI3aHHBIN C OpPEHAOM. A TI0 UTOTaM — MPOCYHUTHIBATH, KAKOW IPOIEHT ITOJIF30BATEICH yIAI0Ch
«BEPHYTh» CPEIH TeX, KTO JaBHO HE 3aXOWJI Ha cailT.

— KouuyecTBo mosab3oBaTeneii. Bcerma MoxHO —oTcnexuBaTh 0o0miee  KOJIMYECTBO
MOJIb30BaTeNNe! 3a yKa3aHHBIM MEpUOJ BPEMEHU U CPaBHUBATh €r0 C NPEABIAYIIUM IEpUOJOM.
OO11ee KOIMYECTBO CKIIAIBIBAETCS M3 HOBBIX HOJIb30BATENCH U BEpHYBIIUXCS. UMCIIO NOCIETHUX —
oueHb Moje3Has MeTpuka. OHa IOKa3bIBaeT, CKOJBKO IIOJB30BaTeNieil MOBTOPHO HCIIOIB3YIOT
BaIlleTO 4aT-00Ta B CPAaBHEHUH C MPEABIIYIINM MEPHOAOM. JTOT ITOKa3aTesb 0COOEHHO BaKEH TEM
KOMITaHHSIM, ¥ KOTOPBIX €XKEIHEBHO OOJBIION IMOTOK ITOCETHTENCH Ha caiiTe WM B IPHIOKCHHUH.
Ecnu oH pacTeT, 3HaUMT BaIllX MOJIB30BATENHN OBUIN YIOBIETBOPEHBI OTBETOM 00Ta paHEee M OXOTHO
BBIOMPAIOT HOBBII KaHaJl KOMMYHHKAIHH.

— NPS - wWHIEKC TMOTpPeOUTENbCKOW JOSAMpbHOCTA. YaT-00T sBIAETCS yHOOHBIM
HHCTPYMEHTOM [UIsl MpOBeNeHMs ompoca u pacuera mokaszarens NPS. NPS — sro unpekc
MOTPEOUTENBCKOM JIOSIIBHOCTH, T.€. OLIEHKA JIOSJIBHOCTH IOJIH30BATENEH 1O OTHOLICHHIO K
npoaykTy ¥ KommaHuu. OOBIYHO TakoW OIPOC MPOBOIAT IMOCPEICTBOM email-pacchliok,
3BOHKOB, BCIUIBIBAIOHIMX OKOH M T.J. C 4aT-00TOM IPOBOJMTH TaKyl OLEHKY yAoOHee U
ObicTpee. B KoHIlE AManora moJib30BaTe 0 MOKHO MpeJyiaraTh OLIGHUTh pasroBop. Hampumep,
yaT-60T numer «OcTanuch JU BBl JOBOJbHBI O0TBeTOM?» BOT mpeanaraer BeIOpaTh OTBET W3
HECKOJIBKUX BapHaHTOB: «S cmpammuBan mpo apyroe», «5 He moHsu1 oTBeTa», «OTBET He
pemmma npodiaemy». Mexons n3 oTBeTa, Mbl MOKEM BBISIBUTH IPUYMHY OTPUIATEIBHON OICHKH,
MIPOaHAIM3MPOBAB HCTOPUIO ATOro Juanora. Ha ocHOBEe OICHOK, TIOJIY4YEHHBIX OT
II0JIb30BaTeNEH, TaHHYI0 METPUKY MOKHO PACCUMTATh 1O (hopMyIie:

NPS = (Cymma oyenox om 9 oo 10) — (Cymma oyenox om 0 0o 6)/ ma Kon-6o écex
pecnonoenmos * 100

OneHka TeXHHMYeCKMX IMOKa3aTeseil. ApXHUTEKTypa 4aT-00T NPUIOKEHHH comepXkuT 3
KOMIIOHEHTa, KOTOpHIE SBIAIOTCS OOIMMMH IS BCEX YaT-00TOB, MOCTPOCHHBIX HA PAa3TUYHBIX
m1athopMax ¥ Ui pa3IHuHBIX LENei:

1. Dialog Flow — nmyTs pa3roBopa, KOTOPHIi OIpeenseT pa3paboTuuK.

2. ML moaean kiaaccupuxauun coodmennii (ML Classification model), 1yis onpenenenust
HaMEpEeHHUsI 110J1b30BaTENEH.

3. ML wmoaeas nias wusBjedeHuss jgaHHbix (ML Information Extraction model) wu3
TIOJIb30BATEIECKUX COOOIICHUH.

Takum o00pa3oMm sl OLEHKHM KadecTBa 4aT-00Ta C TEXHMYECKOM TOUKM 3peHus OyayT
HCTONB30BaHbl 3 METPUKH, KOTOPbIe OLEHUBAIOT KaXKIyI0 U3 KOMIOHEHT CUCTeMBL. [[ns 3Toro, u3
apXMBa COXpPaHEHHBIX Pa3roBOPOB OYIyT M3BJIEKaTbCS INMEPENMCKH MEXIy MOJIb30BaTelIeM U dYaT-
00TOM, 1 JaHHbIE EPETTUCKH OyLyT 00pabaThIBATHCS ONEPATOPAMH B PyYHOM PEXHME.

Jns onenkn kadectBa Dialog Flow 3amaua omepatopa OymeT 3akiiodaThCsi B TOM, YTOOBI
OTMETHTb KXKIbI OTBET YaT-00Ta KaK YMECTHBIN WIIM HEYMECTHBIN (HENpaBWILbHBIN). MHOT/1a YaT-
OOTBI IyTAIOTCS, W ATO HOPMAIBHO. DTO YaIle BCEro NMPOWCXOAWUT NPH HETHIIWYIHBIX BXOISIINX
3ampocax, TeX, OTBETHl Ha KOTOpBIE HE 3aJI0OKeHBI B 0a3zy 3HaHmi Oota. [Ipmmep dopmsl, mmst
0TOOpakeHHs OTIepPaTopy, NPEeACTaBICH Ha PUCYHKE 1.
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Howdy.

Hello . Thank you for contacting Bank. How can | help you today ?

BRepeated messages

B Bot's queston/answer is out of context/illogical
W This response is badly phrased

@ This response is good

Well, I would like a copy of the payoff of my home loan.

Thank you for contacting S1 1 Bank. | am unfortunately unable
to assist you with this request at this time. Could you please
confirm your preferred contact number and an agent will contact
you shortly to assist you with this.

B Repeated messages

B Bot's queston/answer is out of context/illogical

B This response is badly phrased
W This response is good

Puc. 1. Unmepgheiic onepamopa 015 oyenku Kauecmea omeemos uam-ooma

Just onenkn kadecTBa kinaccuukanuu coodbmennii (ML Classification model), omepartop
JOJDKEH BPYYIHYIO MPOKIACCHPHUIIMPOBATH KaXABIH 3aIpoc OT MoJib3oBaTenei. JlaHHas OleHKa
SIBJISICTCSL BQXKHOM, TaK KaK MpaBWIbHAs KIacCUPUKAINSI HCXOJHOTO HAMEPEHHUS TOIb30BaTEIIs
SIBJIIETCSI TOYKOM BXOJia B pa3roBop ¢ yaT-00ToM. [laHHBIH MoKa3atesb J0JKEH ObITh 0COOEHHO
BBICOKMM JJIsl ONpENENIeHHsT TeX HaMEpEeHHMH IOoJIb30BaTelsi, KOTOphIe BXOISIT B «00JacThb
3HaHMs» uar-00Ta. B panmpHeifmem, oTBerT omepatopa OylneT CpaBHHBATBHCS C OTBETOM
knaccuukanmonHoit ML monxenu s cocTaBieHHMs] CTaTHUCTUKH. Takxke, TaKk KaK OTBETHI
OTIEPAaTOPOB MBI CUHTAET 32 KUCTHHY», TO UX OTBETHI B OYIyIIeM MOTYT OBbITh MCIIOJIb30BaHBI
UIsE IepeTpeHupoBkH HOBBIX ML mogmeneit. Takum oGpa3zom OyneT HajaXeH MpoOLEcc TOTro
00ydeHust U 4aT-00T OYZeT CTAHOBUTHCS «YMHEE.

[Ipumep TOro, Kak BBITIISAUT WHTEpQEHc omeparopa MO KiIacCH(UKAIUH IT0JIE30BATEIBCKUX
COOOIICHA B apXUBHOM Pa3roBOPE MPUBEACH HAa PHCYHKE 2.
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hi
| Greetings -

Add classification
Hello . Thank you for contacting St | Bank. How can | help you today?

| need my statement

| Statement Request -

Add classification

| see you have Card, Home Loans, Transactional — Current Account accounts. Which one works
for you?

current

Capabilities

Greetings

Goodbyes

Statement have't been received
Statement Request

Not specified

Off topic

Qut of Scope

| have troubles recognizing account. Please try again.

Thank you for that information. Please advise what period you would like this statement for?

Puc. 2. Hnmepgheiic onepamopa ons knaccugpuxayuu coobuyenutl

Jlns onenkn KadectBa wm3BiedeHus naHHBIX (ML Information Extraction model) 3amaga
omeparopa BBIICTUTH IICHHBIC NaHHBIE W3 IOJH30BATCIBCKAX COOOMICHUN (HATIpUMeEp, WMs
MOJIB30BATEINS, CTPaHy, MeprUoJl OAHKOBCKOW BBIIICKH, MMOYTOBEIA SIIUK U T.I.). /laHHBIC OICHKH
SIBJISIFOTCSI  OCOOCHHO BaXHBIMH B 4Yar-00Tax, KOTOpble paboTalOT C JMYHBIMH JaHHBIMH
MOJIb30BATENS, X AKKAYHTaMH B CHCTEMax, CBS3aHHBIX C JCHbramu (4aT-00T MPHIOKCHHS IS
0aHKOB, MOOHWIBHBIX OMNMEPaTOpPOB M T.1.) IloydeHHBIE OTBETHI OT OIEPATOPOB TAKXKe OYyIyT
HCTIOB30BaHBl JJIsi TeHEepallMi CTATUCTHKH W B OYIyIIMX TPEHHUPOBKAaX HOBBIX ML Momernei,
COXpaHss HEIIPEPBIBHBIM IPOIIeCC «00yUeHH» YyaT-00Ta.

Ha pucynke 3 mpencraBieH mpumep WHTepdeiica omepaTopa IUIs W3BICUCHUS TAaHHBIX W3
MOJI30BATENBCKUX COOOIICHUH B Py4YHOM pekuMme. [Ipormecc W3BICUCHHS TNPOUCXOIHUT ITYTEM
TATUPOBAHUS (BBIICIICHIS C TIOCIEAYIONIEH TIOJCBETKOI) CIIOB M JAHHBIX BHYTPH COOOIIICHHS.
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Accountame D B

Card, Home Loan, VAF

Hello
Account Number
Hello . Thank you for contacting $ 1Bank. How can | help H-1234, 1nn-222

you today? r

Card Number

| need statement for my homeloanz 112

| see you have Card, Home Loans, Transactional — Current D

Account accounts. Out of these, please tell me the account name St m - :
yw want the statement to be pfepal'ed for? from December 10, starting 10-Dec-2016
EndDate KD 3
homeloanz 1o Dec 2016, ending 10-Dec-2016
B Statement Period €D i
I have troubles recognizing account Please try again. From the Last monh, for lastthree months.
homeloanzzzz
B Option Selection
Wait please for specialist connecting 1, the second one
o Stamp Requirament
Type "Home Loans stamped statement, signed
Home Loans Statement Request Reason
1o buy car, for home loans
Please specify the period for which you require these statements. 2 emai
HSE - 30 Sep
Other
do you require these to be bank stamped statements? - 3
Any other entibes, that shouid be considered

Puc. 3. Unmepdgheiic onepamopa 015 uzeneuenus OGHHbIX U3 COOOUeHUT
Cnucok numepamyput / References

Jlemewroeckas H. Bo3amoxkno nu m3meputrb KPI gar-6ota? // Sumexc [3eH. [DneKkTpoHHbBIH
pecypce], 2018. Pexxum noctyma: https://zen.yandex.ru/media/e-xecutive.ru/vozmojno-li-izmerit-
kpi-chatbota-5¢18c8070¢c4¢2700ab6e0d09/ (nata obpamienus: 29.10.2019).

Yat-60T 3opsina ot Kuescrap: 2 MiIH AMAIOTOB, 12 THICSY OTBETOB B 0a3e M HOBbIE (DYyHKINH //
Kuescrap. [Onekrponnsiii pecypc], 2018. Pexum nocryna: https://kyivstar.ua/ru/mm/news-
and-promotions/chat-bot-zoryana-ot-kievstar-2-mln-dialogov-12-tysyach-otvetov-v-baze-i-
novye/ (nara oopamenus 29.10.2019).
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CEJbCKOXO3S1UCTBEHHBIE HAYKH

PA3PABOTKA TPEXBAJIKOBOI'O ATIIIAPATA JIJIS1
MJIACTU®UKAIIAM BAJEHOM JIBIHA
Paxmaros O.', YHrapos AAZ PaxmonkyJsoBa BE.M., Cyaronosn H.1.*
Email: Rahmatov1162@scientifictext.ru

'Paxmamos Opughorcon — Qokmop ecmecmeennbix Hayk, doyeHm;
’Vueapoe Asusbex A6OyMymun yenu — cmyoeum,
Kageopa mexnHono2uy XpaHeHus cenbxo3npooyKmoas u ux nepeutiHo20 npoussoo0cmsd,
gaxynvemem npouzeo0CmEeHHbIX MEXHOIOSULL,
3 Paxmonynosa Edzopa Mysadepap xusu — cmydenm,
Kagedpa buonoeuu, haxynrvmem ecmecmeenHbiX HAVK,
*Cyamonos Hevmamynna Hlykpyina yenu — cmyoenm,
Kagpedpa mexnono2uu XpaneHus CenbXo3npoOyKmoe U ux nepeuyHo20 npou3eo0cmea,
gaxynvmem npousBo0CmMEeHHbIX MEXHOI02ULL,
Tynucmanckuil 2ocyoapcmeentsiil yHugepcumenmn,
2. ['ynucman, Pecnybauxa Y36exucman

Annomayun: 6axuesoocmseo Cpeduneti A3uu - 00HA U3 OpesHelwUX OmMpAaciell CenbCKo20
xosscmea. Y3bexucman 5618emcs OOHUM U3 PEeSUOHO8 NPOUCXONCOCHUST YEeHHEeUWUX COpmos
ObiHb. B Opesnux oasucax Camapranoa, Byxapoei, Xopesma, [llaxpucabza u @epeanckol 0onumvl
€030a8anuch, GOPMUPOBAIUCy ROUMU 6Ce KVIbMYPHble copma OvlHb (bonee 150). B nacmoswee
epems U3 NPoOYKmo8 nepepabomxu niooo8 ObiHu npeobradaem moavKo cyuieHas Obiks. Banenuem
ObIHU 3AHUMAIOMCSE 8 OCHOGHOM (DepMepcKue XO35UCmEd U Yacmuble O0eXKAHCKue No08Opbs,
UCNOAB3YSL NPU IMOM 8 OCHOGHOM PYUHOL MPYO U 8030VULHO-CONHeunyio cyuiky [2]. Henonvzoeanue
MPAOUYUOHHBIX CYUUTbHBIX YCIMAHOBOK He OAIU OMCUOAEMbIX Pe3VIbMmAamos U 6anenas OblHs He
COOMBEMCMB06AI0 MeXHUYeCKumM mpeboganusm. B ceszu ¢ smum nompebosanocs paspabomka
HOBbIX MEXHONO2UL CYWKU NIL0008 ObIHU U NEPEPADOMKU KOHEYHO20 NPOOYKMA.

Knioueswvie cnoea: sanenas ovins, cywxa, npooykm, 10Mmu, napamemp, oopabomxa, 8aiox, cuid,
Yyeon.

DEVELOPMENT OF THREE-ROLLING MACHINE FOR
PLASTICATION OF DRIED MELON
Rahmatov O.l, Ungarov A.A.z, Rahmonkulova Yo.M.3, Sultonov N.Sh.*

'Rahmatov Orifjon - Doctor of Science, Assistant Professor;
2Ungarov Azizbek Abdumo 'min 0’g’li — Student,
DEPARTMENT TECHNOLOGY OF STORING AGRICULTURE PRODUCTS
AND THEIR PRIMARY PRODUCTION, FACULTY OF PRODUCTION TECHNOLOGY;
Rahmonkulova Yodgora Muzaffar qizi — Student,
DEPARTMENT OF BIOLOGY, FACULTY OF NATURAL SCIENCES;
“Sultonov Ne'matulla Shukrulla 0'g'li — Student,
DEPARTMENT TECHNOLOGY OF STORING AGRICULTURE PRODUCTS
AND THEIR PRIMARY PRODUCTION, FACULTY OF PRODUCTION TECHNOLOGY,
GULISTAN STATE UNIVERSITY,
GULISTAN, REPUBLIC OF UZBEKISTAN

Abstract: melon growing in Central Asia is one of the oldest branches of agriculture. Uzbekistan is

one of the regions of origin of the most valuable varieties of melons. In the ancient oases of

Samarkand, Bukhara, Khorezm, Shakhrisabz and the Ferghana Valley, almost all cultivated melon

varieties were formed (more than 150). Currently, only dried melon predominates from the products

of melon fruit processing. Felting is mainly handled by farms and private farmers, using mainly

manual labor and air-solar drying [2]. The use of traditional drying plants did not give the expected
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results and the felt melon did not meet the technical requirements. In this regard, the development of
new technologies for drying melon fruits and processing the final product was required.
Keywords: dried melon, drying, product, chunks, parameter, processing, roll, force, and angle.

VIIK 664.8/.9

CaxapucThle TIUIOABI JbIHb Y30CKHCTaHAa TPEICTABIAIOT COOOW  XOpoIllee ChIphE VIS
MPOMBIIUICHHOW TepepabOTKH, MOJ KOTOPOH MOIpa3yMEBACTCs MOJIYUCHHE PA3IUUHBIX MPOIAYKTOB
MUTaHKUS U BEICOKOKAYECTBEHHOTO CEILCKOTO MaTepHaa, a TAKKe ISl TOTydeHHUs OCIIKOBON MyKH U3
KOXKypHI ¥ IIAIIIEBOTO Macja U3 CeMsTH. DTO OCOOCHHO HEBAXKHO B CEMEHOBOJCTBE, KOTa caxapucTasi
OCHOBA IIJI0/1a (MSKOTB) SIBISIETCS OTXOJOM IIPOM3BOACTBA U IIPOCTO BRIOpackiBaeTcs [ 1].

VYcTaHOBIIEHO, YTO MPH CPEIHEM MEXAHHYECKOM COCTaBe ObIHH: MIKOTh 60-80%, koxypa 25-
30%, mmamnenTa ¢ cemeHaMu 6-9%, pu 0€30TXOAHOM HepepadOoTKe ¢ OJHOW TOHHBI IUIOIOB JBIHH
MOJKHO TOJYYHTH BsuieHOH netHU 70-75Kr, pactutenpHOro mMacia 2,5-3,0 Kr, 0enKoBOH-KOPMOBOH
MYKH U3 KOXypsl 20-23 Kr.

OO0beKT M MPOAYKT MCCJIeI0BAHUS.

BI)ICyIHeHHI)Ie JIOMTHUKH BSIJ'ICHHOﬁ JbIHHU HC MOFyT CUUTACTCS MNMUIICBBIM HpOI[yKTOM 663
MpeaBapUTEIbHON mepepaboTku. [Ipyu MPOU3BOACTBE BSUICHOW JABIHH, YacTO HM3-3a MEPECIEeIOCTH
IUIOZIOB WM HApYMICHHUS TEXHOJOTHMYSCKOrO MpOoIlecca CYIIKH: 3alpeleibHOC IMOBCIICHHE
TEMIIepaTyphl CYLIMJIBHOIO areHTa IUIOXOW OpraHu3aluy oOayBa IOJBELICHHBIX JIOMTEH, WU
Ype3MEPHOH IIIOTHOCTH WX TOABCIINBAHUS IPUBOIAT K KapaMeln3aIii MSIKOTH, C 00pa3oBaHHEM
MEJIOHOM/IMHOB, TPUAAIONINX TOJOBOMY MPOAYKTY NPOTOPKIOCTh W M3MCHEHHE IBETa OT
COITHEYHO-KENTOTO T0 KOPUIHEBATO-OypOro, CHIDKAIOT JCTYCTallMOHHBICE W BKYCOBBIC KadecTBa.
Kpome aToro macca BsiIeHOH ABIHM B BHAE Pa3HBIX MO pa3Mepy BHITAHYTHIX CMOPIICHHBIX JOJIEK
TpeOyeT e€ BTOPUIHON IepepaboTKH U IPHUAAHUS TOBAPHOTO BHAA.

Hamu mpomomkeHa clieAyromnas TEXHOJIOTHYECKas CXeMa BTOPHYHOW IepepabOTKH BSIICHOW
JIeIHU [pHC. 1].

Pas6pakoska CBU- IInactudu- Paspeszke Ha YnakoBka

JOJIEK JIBIHH obpaboTka Kalus JIEHTEI

Puc. 1. Bnok-cxema emopuuroil nepepabomxu 651eHoU ObIHU

Pa30pakoBKy OCYIIECTBISIOT Ha WHCIEKIMOHHOM CToOJie. BH3yaJbHO OCMaTpUBAIOT KaXkIYIO
JIOJIbKY,  YOAISIIOT — KapaMellM30BaHHbIE M HENOCYIICHHbIE  YY4aCTKM M IepeialoT
NEKTPOTEPMHUYECKYI0O 00paboTKy. lVcmonb3oBaHHE KpaTKOBPEMEHHOH BBICOKOTEMIIEpATypHOI
CTEPWIM3AIMM  TI03BOJISIET 3HAYMTEIBHO COKPATHTh IPOAOJDKUTENBHOCTh —IIpoliecca Ipu
HE3HAYUTEILHOM Ppa3pyIIeHUH TEPMOJAOMIBHBIX KOMIIOHEHTOB BSUICHOW JBIHH, BHTAMHHOB H
IUTATEeIbHBIX BemiecTB. OCHOBHBIM TpPeOOBAaHWSAM K OpraHH3alMHM IPOIecca CTEPHIN3AINN
SBISIETCST HEOOXOIMMOCTh OO€CIedYeHHss PaBHOMEPHOTO OOBEMHOrO HarpeBa NPOAYKTA. OTO
TpeOOBaHHE MOXET OBITH BBIIOJIHEHO OJarofapst HPUMEHEHHI0 MHKPOBOJIHOBOTO cIlocoba
SHEPronoABO/A.

JUis 3TOTO MBI HCIIONB30BATM B CBOWX HCCIIEIOBAHMSIX MHKPOBOJHOBYIO meub (pupmel LG
(FOxnas Kopes) mapku MH-595 T mommuocteio 800 Bt (mo crangapty YEC-705). Honbku
YKJabIBaJM Ha (paHepHYIO MOJCTaBKYy M MOJOTpeBalud B TeYeHHe 2-MuH. Temmeparypa Macchl
noBoamnack 10 70-72°C u fpIHS CTAHOBWIACH IUIACTHKONW M MEHee Bs3KOM. Jlaiee pasorperyio
Maccy JbIHH TOABEPrajy IacTUUKAIIMHHA pa3paboTaHHOM HaMHU TPEXBAJIKOBOM CTaHKe (pHC. 2).

42



DbiHa L

AblHHan naacTuxa

Puc. 2. Tpexsankoswiii annapam 05t KUHe-OUHAMUYECKOU 00pabomKu 651eHOU ObIHU
Cnucok numepamyput / References

1. Kyukapos C.K. JlpiHE Y30€KHCTaHA: COpPTa CEJCKIIMOHHOE WCIIOJF30BaHHUE, CEMEHOBOCTBO.
Tamxkent: Mexnar, 1985. 167 c.

2. Paxmamos O. u Op. CoOBEpIICHCTBOBaHHE TEXHOJOTMHM TEPepabOTKH ABIHb B YCIOBHSIX
pecnyonuku Y36ekucran. Tamkent «®Dany», 2018. 261 c.
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MHOBBINEHUE IMMTPOAYKTUBHOCTHU BO/JbI B Y3BEKUCTAHE
Hamozo0s K.A.", JoByJioB H.J1.2 Email: Namozov1 162@scientifictext.ru

'Hamos06 Kypabex A60yasuzoeuy — accucmenm,
Kagheopa 3KOHOMUKU,
TawikenmcKull UHCMUMYm UHHCEHEePOs UPPUSAYUL U MEXAHUZAYUU CETbCKO20 XO3AUCNEA,
2,2]06)/.7106 Hypynna Jlanacosuu — npenooasamens,
Kagedpa zudponozuu cyuiu,
Hayuonanonwiil ynusepcumem Y3zbexucmana,
2. Tawxenm, Pecnyonuxa Y36exucman

Annomayusn: npooyKmuGHOCHb OpPOCUMENbHOU 800bl paccuumvléaemcsi omuouienuem BIT
(64106020 npodykma) K 00vemy ROMPeOIeHHOU 600bl. Dmom noxkazamenb 66e0eH 6 UYeusx
s00ochepesicenus. AKmyanvbuwlil 6onpoc 015 Yibexucmana u opyeux cmpan mupa. B cmamve
daemcsi  onpedenenue NPOOYKMUBHOCMU 600bl Kak mepmuny. Packpvieaemes u Oaemcs
xXapaxmepucmuka smomy nouwsmuio. IIpogooumcs ananu3 cocmosiHus 600HO20 XO3AUCMEA U
nOmMpeotasieMbiX BOOHBIX PeCypco8 U aHATUSUPYIOMCS NPOBOOUMbBLE MEPONPUSINUSL O NOBIUUEHUTO
NPOOYKMUSBHOCIU 800bl. YKA3b16A10MCs OCHOBHbIE OWUOKU (hepMepOs npu UCTIONb308AHUU B0ObI U
nomepe ypooicasi 8 ¥Y36exucmane. Onucel8aiomcst peghopmvl, npogodumvie 6 Yzbexucmane ¢ yewio
VAYUUEHUsE COCIOSIHUU 80OHO20 XO3SUCMEA.

Kniouesvie cnosa: npodykmueHocms 600bl, G0OHOE X035UCME0, Y30eKucmat, 6000n01b308amMeu,
(epmepckue xosaticmaa.

INCREASING WATER PRODUCTIVITY IN UZBEKISTAN
Namozov J .A.l, Dovulov N.L.?

"Namozov Jurabek Abduazizovich - Assistant,
DEPARTMENT ECONOMICS,
TASHKENT INSTITUTE OF IRRIGATION AND AGRICULTURAL MECHANIZATION ENGINEERS;
’Dovulov Nurulla Lapasovich - Teacher,
DEPARTMENT LAND HYDROLOGY,
NATIONAL UNIVERSITY OF UZBEKISTAN,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: irrigation water is calculated by the ratio of VP (gross product) to the volume of water
consumed. This indicator was introduced in order to save water. Actual issue for Uzbekistan and
other countries of the world.

The article defines water productivity as a term. The characteristic of this concept is revealed and
given. An analysis is made of the state of water management and water resources are consumed.
The main mistakes of farmers when using water and crop loss in Uzbekistan are indicated. In order
to improve the state of water management.

Keywords: water productivity, water industry, Uzbekistan, water users, farms.

VIIK 631.67.03:628.16

Kak n3BecTHO, OpOILIEHHE KYIbTYp B CEILCKOM XO3S5ICTBE TPEOYyeT ONpEeeIeHHOE KOITHIECTBO
BoAbl. HO BO MHOTHX XO03sICTBaX UCIOJIB3YETCS YPE3MEPHOE KOJIUUECTBO BOJIbI, UTO HAHOCUT BPEL
HE TOJIFKO MPPUTAMOHHOW cHcTeMe Y30eKHMCTaHa, HO M IKOJOTMYECKOH OOCTaHOBKE CTPaHBI B
[eJIOM. YUYeHBIMH MOJCYMUTAHO, YTO YPOBEHb WCIONB3YEMBI BOABI Ha JIOOyI0 0O0NacTh
WCTIONB30BAaHUSL BOABI TIPEBBIIMIAET HEOOXOAWMBIM YypPOBEHb BOJBI B JBa pasa. I[IOBBICHTH
IIPOJYKTUBHOCTb BOJBI BO3MOXKHO C yBEJIMYEHHEM ypoxaiiHocTH, nosbiieHueM KIIJ| nonusos u
obecrieueHne SKCILTyaTallil OPOCUTENBHBIX cucTeM [1].

[MponykruBHOCTE M 3(PPEKTUBHOCTH HMCHOIB30BAHUS OPOCUTEIBLHON BOJBI XapaKTepU3yeTcs
TaKUMU MOKa3aTeNsIMU, KaK MPOAYKTUBHOCTb HCIIOJIb30BaHUS BOAHBIX pecypcoB. IIpoaykTUBHOCTH
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UCIIONIb30BAaHUS OPOCHUTEIBHOM BOIBI CUMTAETCS OTHOIICHHE BaJlOBOIO IPOAYKTa Ha 0O0BEM
HCTIO/Ib30BAHHOMN BO/IBI, €IMHHICH H3MEPEHHS Yalle BCEro MPUHATO CUMTATH CYM/THIC. M-

OnmHuM 13 (GakTOpoB MOTEph BOJBI CUMTAETCSI HENpaBWIIbHAs opraHuzauus noiusa. [lorepu
HAOJIOIal0TCs OT TOJIOBHOTO BO103a00pa 10 opoinaemoro mosst 30-40% .

Huskast 3QpeKTHBHOCTh HMCHONB30BaHUS BOJHBIX M 3€MEJIBHBIX PECYPCOB XapaKTepU3yeTCs
CIIEAYIOIINMH TTOKa3aTEIIMHU:

- Tlorepu Ha nHGMWIETPAINIO

- Copoc ¢ moneit

- Ommbka B Aare MPOBEACHUS TEXHOJOTHYECKHX ONEPAlMii M OTCYTCTBHE HAUIEXKAIIEro
Ka4ecTBa MX BBITOJHECHUS.

B ncnonp3oBaHuM BOAB! B (PepPMEPCKHUX XO3AHCTBAX, OHHU IPEBBIMIAIOT HOPMATHBBI MIOYTH B /1BA
pasa, 3a CueT IOTepH BOABI HA TOJIAX M3-32 (MIBTPALMM M MOBEPXHOCTHBIH cOpOC, Kak OBbLIO
CKa3aHo BBIIIIE.

Tak >xe HYXHO OTMETUTh HEpPa3yMHOCTb MWCIOJb30BAHUSA BOAHBIX PECYPCOB CaMHUMU
(epMepaMu, U3-3a TEPPUTOPHAIBHOTO TNPHJIETAHUS HEKOTOPHIE IO3BOJISIOT cebe HCIOIb30BaTh
Oospiie  HEOOXOAMMOTO. XO3SMCTBA, KOTOpBIE HAXOIATCSA OJMKEe K Hadally MarucTpaibHOTro
KaHalia, MO3BOJIAIOT ceOe MCIIONIb30BaTh BOAY OE3IyMHO, 332 CUET Yero MOBEPXHOCTHBIN cOpoc y
HUX OoNbIIOW. A BOT (epMEepCKHe XO35HCTBA, KOTOPHIE HAXOIATCS B KOHIE KaHaja WIH B
MECTHOCTAX C HEPaBHOMEPHBIM pelbe(OM, HCIONB3YIOT BOAY Pa3yMHO, 332 CYET TOTO YTO UM
JTaeTCsl Majloe KOJIMYECTBO BOJBI M MM IIPHXOANTCS KaK-TO HMOAHMUMATH CBOE X03AHcTBO. OHHM
0OMBAIOTCSA HYXHOTO 3(QeKTa 3a cueT BbIOOpa ONTUMATBHONW CXEMbI IOJMBA U PErYJINPOBAHUS
TIOJIMBHBIX M OPOCHUTENIFHBIX HOpM. Takue x03siicTBa MOBHIMIAIOT 3()(HEKTHBHOCTD HCIIOIb30BAHMS
opocutenbHON BoABl MOYTH A0 20%. 3TO TOBOPHUT O TOM, YTO B XO3siCTBaX, IJ€ YCTaHOBICHA
HOpMa moJa4yu ONpCACIICHHOI'0 KOJUYECTBA BO/IbI, IMOBLIIIAIOT S(l)q)eKTI/IBHOCTI) HCIIOJIb30BaHUA
BOJIBI. Mo:xHO 6paTI) MMpuMEp C HUX U BO BCEX XO03SMCTBax COKpaTUTh MPOAYKTUBHOCTH BOIBI,
cokpaias 00beM U KOJIMYECTBO YKCIa TOJIUBOB.

CymiecTByer ele oauH (pakTop BHICOKOTO MOTPEOICHNS BOABI, 3TO IPOUCXOIUT 3a CUET ITOTEPU
ypOXasi OT pa3HbIX arpOTEXHHUYECKUX M OPraHM3alMOHHbIX (akTopoB. OJHUM M3 TAKUX IPHUMEPOB
SBISIETCST HEAOCTAaTOK Tymyca B mouBe. HeoOXoaMMoO yCTpaHWTh BCE STH HENOCTaTKH, 3TO
MOCIIOCOOCTBYET MOBBIIIEHUIO YpOyKast HPUOIN3NTENIHHO Ha 52 MPOIIEHTA.

depmMepbl HYKAAIOTCS B COBETaX CO CTOPOHBI CHELHAIMCTOB IO BOIPOCAaM OpPOIICHUS M
MIPOM3BOJICTBA CEIILCKOXO3SIHCTBEHHON mpoaykimu. Ilocie ormeneHus MuHHCTEpCTBa BOIHOTO
X03s1iicTBa, 0c000€ BHMMAaHHME CTal0 YACIAThCA IpoOieMaM MNpPOJYKTHBHOCTH BOABI, OTAEIaM
uppUranuy ObUIO MOPYYSHO HMPOBOANTH KOHCYJBTALMH U BCTpeur ¢ pepmepamu. B Havane, korga
CTall TIPOBOAMUTHECS BBIE3AHBIE BCTpeYH C (epMepaMu, COTPYAHHMKH OTIENIOB HPPUTALUU
OTMCTUIIU, YTO MHOTI'HC (bepMepLI J10 CUX TTIOP HE MHTEPECOBAJIMCH CPOKAMU U HOPpMaMH II0JIMBaA,
BBIOOPOM arpoTEeXHUKH, CPOKaMHU YAOOPEHUN U T. 1.

3amauamu  ABII sBnsiercs mNpaBUIIBHOE JEJICHHE BOJHBIX PECYpCOB, OCHOBBIBAasCh Ha
KOJIMYECTBE BOJBI B CHCTEME KaHaja M IO COTJACOBaHMIO C moTpedbutenem. depmepaMu JODKHA
BEIOMpPATHCS HEOOXOIMMas CTPYKTYpa C MpPaBWIBHBIM paCIpeieiIeHHeM KyJIbTYPhI IO CE30HY,
BpEMEHH, 00bEMY BOJIBI OJIM3IIEKAIET0 KaHasa. [ IaBHBIM SBJIsIETCS 3HAUE€HHE THAPOMOAYJIS, €ro U
clenyeT NpUAepKUBATHCS.

B nmpuoputere MOMKHO CTOSTH IOTYYEHHE ONTHMAIBHOIO KOJIMYECTBA Ypoxas Hpu
MUHHMAJBHBIX H3JEPKKAaX OPOCUTENBHON BOABL. Y COBEPUIEHCTBOBAHUE IMPOAYKTUBHOCTH BOJIBI
JIOJDKHO IIPOUCXOIUTH 32 CUET COITIaCOBaHMS HAa BCEX YPOBHSX 3KCIITyaTallud OPOCUTEIbHOM BOIBI,
HOPMHPOBAHUA KOJIMYCCTBA HOTpe6J’ISIeMOI>i BOJIbI, 1 TIOAJACPKAHUC TUCHUIIIIMHBI BOAOIIOJIB30BaAHUA
BOJIOTIOTPEOUTEISIMHU.

PedopmupoBanre BOJHOTO CeKTOpa Y30eKHCTaHa HCXOIMJIO W3 SKOHOMHYECKOTO,
COIHMAIBHOTO, TIOJMTHYECKOTO OmbITa rocyaapctB LlentpansHOit A3un. OCHOBHBIMH IIYHKTaMH
SABJIAIINCH.

- CTpyKTypa OpOILIaeMOro MoJjsl JOJKHA COCTaBJISITHCA C yUETOM MPOITyCKHOH CIIOCOOHOCTH
KaHaa;
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- IToxOop KyibTyp, MIIAHUPOBAHKE OPOLICHUS JOJHKHO OCHOBBIBATHCS C YUETOM IPEIUIOKCHUI
co croponsl ABII u bacceliHoBoro ynpasneHus;

- [Inara 3a BogONoab30BaHuUE, I CTUMYJISILIUN PALIMOHATIBHOTO UCIOIb30BAHUS BOJBL;

- UnTepec x nnHoBanusam, HTII u cozganue TakoBoi CiTy>k0bI B OPOIIaEMOM 3€MIIEEITHH.

locynapcTBo BCSUECKHM TMOJNAEP)KHBAET JIIOOBIE ITOJIOXKHUTEIbHBIE HM3MEHEHUS] CO CTOPOHBI
(hepMepCcKHX X035HCTB, CO3/1aET BCe HEOOXOIMUMBIE YCIIOBHS AT IPOU3BOACTBA.

I'maBHBIMHU HampaBIeHUSIMH PehOPMHUPOBAHUSA CTPYKTYPHl BOJHOTO XO3SHCTBA M IIOBBIIICHHUE
IMPOAYKTUBHOCTH BOJBI IBHJIOCH:!

1) IIpoBepka cOCTOAHUS MPOAYKTUBHOCTH OPOIIAEMOH BOJBI B CEITHCKOM X03siiCTBE

2) Ha ocHOBe MpOBEpKH CO3AaHHE METOJOB IO YNPABICHHIO arpapHBIM IPOU3BOJICTBOM IO
MOBBIIIEHUIO MPOJYKTUBHOCTH BOJBI M 3€MIIH

3) JoctmwxeHue yCTOWYMBOCTH WTOTOB  YIIPaBJIEHHS arpapHbIM  IPOW3BOJACTBOM U
PacIpOCTPAHEHUE OIbITA CPENU BOAOIOIB30BATENICH.

B 3axiroueHue MOXHO CKa3aTh, YTO IPOAYKTUBHOCTb BOZBI 3aBUCUT HE TOJIBKO OT HNOILCPKKU
rocynapctBa, ABII, HO Tarke M 0T camux QepMmepoB. Kaxabplii [0DKEH BHOCHUTH CBOW
HENOCUJIbHBIN BKIIAJL.
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Abstract: Ho Chi Minh is both a great thinker and a shining example of revolutionary morality. In
his mindset, morality is a “root” of the revolutionaries and humility is an indepensable virtue in
their character. Ho Chi Minh persistently educated the virtue of humility for the team of cadres and
party members through not only his profound systems of viewpoints but also his extraordinary
humility. All these noble things are emotionally crystalized in his Will. The author aims to prove
the high unity of thoughts and practices as well as actions and speeches of Ho Chi Minh. It is a
virtue in Ho Chi Minh’s personality and a factor to form his greatness.

Keywords: humility, Ho Chi Minh, Ho Chi Minh's handwritten will, Ho Chi Minh Thought.

CMUPEHME XO IIKX MUHA: OT MHEHMUS K Z[EflCTBHgM n
KPUCTAJVIM3AIUU CMUPEHMUSA B ET'O UHCTOPUYECKOMU BOJIE
Yan Txu Munb Tyer

Yan Txu Munv Tyem - Ooyenm, KaHOuoam ucmopuieckux Hayxk, Cmapuuil npenooasamen,
Gaxynomem Moicau Xo [Llu Muna,
Axademus sxcypranucmuru u Kommyrukayuu, 2. Xanou, Coyuanucmuveckas pecnyonuxa Boemnam

Annomayun: Xo Ly Mun aensiemcs 0OHO8PEMEHHO BeIUKUM MbICAUMeENeM U APKUM NPUMEPOM
pesomoyuonnou mopanu. I1o e2o MHeHu, MOPATb - 3MO «KOPEHbY PeBOIYUOHEPOs, d CMUpPeHUe
sa65emest Heomvemiemol 0obpodemenvio 8 ux xapaxmepe. Xo Ilu Mun nacmoiiuugo odoyuaem
CMUPEHHOMY Kauecmay Kaopos U 4ieH08 Napmuu He MOJIbKO CUCMEMOU 21yO0KUX 83215008, HO U
ceouM  HeoObIYAUHBIM — cMupeHueMm. Bce omu  6nazopoonvie  mbicau  AMOYUOHANLHO
Kpucmanuzyiomes 6 e2o Bone. B amou cmamee asmop cmpemumcs 00Ka3ams 8blCOKUIL YPOBEHD
eouncmea Mouiciell u npakmux, a makace Ooeticmeui u cioé Xo lllu Muna. Omo docmouncmao
auunocmu Xo lu Muna u gpaxmop popmuposanus e2o genudus.

Knioueswie cnosa: cmupenue, Xo [llu Mun, pyxonucnas éons Xo [llu Muna, Meicio Xo [lu Muna.

VIIK 94(597)
DOI: 10.24411/2312-8267-2019-10902

As a thinker and leader with the very special attention to morality, Ho Chi Minh has an
intensive interpretation about his appreciated moral values. As the boundary between humility and
arrogance is the boundary between fortune and misfortune as well as between success and failure,
Ho ChiMinh had not only persistently educated the virtue of humility to the cadres and party
members but also set a good example for such virtue. If Ho Chi Minh’s historical Will is
convergence and sublimation of his personality, the virue of humility, which achieves the level of
self-forgetfulness and clearly expressed in his Will, reaches its culmination of his personality.

1. Ho Chi Minh’s viewpoints about humility of the revolutionaries and the practice of
humility throughout his lifetime

The history of the nation and that of mankind have been formulated by physical attempts,
intelligences and bloods of billions of people over thousands of years. In the process of
development, personal knowledge, no matter how intensive it is, is extremely limited in
comparison with the endless knowledge treasure of the mankind and any person, no matter how
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talented he or she is, always needs supports from many people to be successful. Humility, which is
understood as courtesy, respect-showing, honor-showing, no complacency and no boast about the
personal roles, merits or talents, and self-awareness of personal limitations in order to reach
perfection, is a quality of the cultured person. In Ho Chi Minh’s personality, there is a convergence
of many prominent qualities, among which humility reaching the level of self-forgetfulness is the
most outstanding one.

Humility is not an innate virtue but results from an arduous education and training process. Ho
Chi Minh, who was born in a poor intellectual family and received a very strict education from his
father who highly treasures moral values. As a profound Confucian intellectual, Nguyen Sinh Cung
[Ho Chi Minh’s father] gave a name “Nguyen Sinh Khiem” and a nick name “Tan Dat” to Ho Chi
Minh’s brother and “Nguyen Sinh Cung” and “Tat Thanh” to Ho Chi Minh. This way of naming
expressed his father’s extremely thoughtful concept of morality. He views that whoever has
personality traits including modesty, respect, humility and courtesy would surely make successes.
To become a cultural celebrity, Ho Chi Minh went on a long journey “from the nation to the
mankind” both geographically and ideologically. In various cultures, either national or
international, Eastern or Western and ancient or modern share the same understanding about
humbility. “Eliminating the arrogance is to become a good man” [12, c. CtuxoTrBopeHue Ne
158] advised by Nguyen Binh Khiem, a principal graduate in the imperial examination of Mac
Dynasty in Vietnam. A passage in the Tao Tzu‘s Tao Te Ching discusses about humility that
he is free from self-display, therefore he shines forth; from self-assertion, therefore he is
distinguished; from self-glorification, therefore he has merit; from self-exaltation, therefore he
rises superior to all. An ancient Greak proverb says “Arrogance is the prerogative of the fool”.
Humility is also highly appreciated by the Maxist-Lenisit classics. Lenin not only considered
“Communist arrogance” as first enemy of the revolutionary government but also emphasized
that all the revolutionary parties had been dissolved so far due to self-admiration or arrogance,
unawareness of what makes their strength and fear for speaking out their limitations”
[16, c. 141]. The revolutionary practices helped Ho Chi Minh, who inherited and learned the
clear-sighted seniors’ thoughts of humility and disregard of luxury, to increase the level of
humility because this personality trait helps him to understand “The revolutionary work is so
immense that it cannot be done well by one individual or household” [7, c. 513].

On the premises of right ideas, Ho Chi Minh consistently asserted that humility and simplicity
are undispensable virtues of the true revolutionaries. When he worked in Guangzhou Province of
China to make preparations for the establishment of the [Indochinese Communist] Party in 1928, he
emphasized “An exemplary revolutionary should be modest, tolerant, sympathetic and courageous
when losing his or her edge or calm when making a success and he should not forget that his or her
life or career belong to the mankind, not himself or herself” [7, c. 514]. Ho Chi Minh considered
“greed for fame and arrogance” as opposite characters of humility, one of 23 core virtues of the
revolutionaries.When drafting the work “Modification of working-styles”, Ho Chi Minh clearly
indicated “Arrogance, greed for fame and mindset of leader” are three of many dangerous diseases
which our cadres need to eliminate.

In November 1948, Ho Chi Minh wrote an article entitled “Disease of arrogance and
narcissim” to help his cadres to have a full awareness of the dangers of arrogance. In this
article, he defined “Arrogance means a personal with the thought that 7 can do and master
everthing. I can do better than others. I am a god and do not need to learn anything”
[9, c. 631]. When affirming that a person must have RIGHTEOUS qualities to become a
perfect man, he clearly said that a person with the RIGHTEOUS qualities, at first, is not an
arrogant and egotistic person and always want to make progresses.

In 1975, when the Polish President raised a question “You are well-known about humility, what
can you say about it? ”. Ho Chi Minh gave his own definition “Humility is a moral foundation of
the Vietnamese nation. Personally, I always realize my weaknesses. Concerning to the colleagues
and friends, they may be my teachers where I have to find something to learn. As for the enemies,
it is necessary to know their strong points and our weak ones” [2, c. 396]. By confirming the virtue
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of humility as the moral foundation of the entire Vietnamese nation rather than his personal quality,
Ho Chi Minh showed his inherent humility.

As an ethicist, Ho Chi Minh has a thorough interpretation on moral values which he persues.
With the thought that the peoples are those who make the history and the history belong to them
but not any individual hero, he demanded the revolutionaries to be modest. He also requested that
“the longer they work or the more competent they are, the more humble they should be as it is
clearly seen that there are extremely- plentiful and immense world affairs, social works and
national affairs. No mater how talented an individual is, he or she cannot know or do all of them”
[9, C. 631]. He warned the cadres that the closer they were to the victory or at the time of victory,
the more humble they should be as the victory-brought joyness easily make us so subjective and
contemptuous that we may make a mistake(s).

For those who make merits, Ho Chi Minh, on the one hand, greatly encourage them but on the
other hand, he reminded “Individual achievements are made mainly thanks to the support with
the thought that the peoples are those who make the history and the history belong to them but
not any individual hero of the collective. Thereby, the people, who make achievements, should
not be boastful but be modest” [3, c. 588]. All in all, the revolutionaries should be modest
under all circumstances. The root of humility is knowledge, an understanding of oneself,
people and life. Humility helps the people to behave in the proper way. Personally, they should
not have illussion but an attitude of progressiveness. For the other people, it is advised to show
the respect, tolerance and honor. As for the works, the spirit of devotion should avail due to an
awareness that the individual efforts are only waterdrop in the sea as compared with the
peoples’ ones. With this proper attitude, the humble person will constantly make progresses
and receive the love of the peoples.

With the view of “Building in parallel with opposition and opposition for the purpose of
buiding”, Ho Chi Minh also carefully and deeply analysed the origin and consequence of
arrogance. He affirmed that the disease of arrogance is produced by subjective-minded and narrow-
minded attitudes. Based on the Lao Tzu’s saying “Rivers and seas are immense and deep as they
are at the lowest position to collect water from small streams”, Ho Chi Minh indicated the origin of
humility and complacency “Big rivers and vast seas contain as much as water due to their depth
and width. Small bowls and shallow plates are easy to be filled up with the little amount of water
due to their shalowness and narrowness. Arrogant and egoistic people look like shallowness bowls
and plates” [10, c. 130]. He also pointed out the danger of arrogance because it may generate many
bad habbits like self-illusion, laziness, self-admiration, fondness of flatterers, harming of the
talented, disregard of the subordinates and peoples and ignorance of organizational disciplines etc.
Arrogance also leads to “greed for fame”, which means “only interest in such positions as
presidency, membership of committees or associations rather than practical works” [9, c. 295].

It also gives a rise to the “mindset of leader”, which is used to describe a person who only
makes some successes but immediately thinks that he is so much talented and heroic that he is
worthy of becoming a leader inspite of the fact that the achievements are made by the group of
people [9, c. 295]. Consequently, the “disease” of arrogance not only makes that person regress and
lose an opportunity for development but also makes the people disrespect and keep away from him.
Ho Chi Minh asked the cadres to practice humility consistently because no matter how much
humble they are, it is not enough and to stay vigilant and eliminate this type of character because it
is “very dangerous to morality and works” [9, c. 632].

He also conscientiously pointed out “The holy medicine to cure this disease consists of four
tastes including a) honest self-criticism and welcome of other people’s critics, b) shortcomings-
overcoming efforts and promotion of strong points, c¢) attempts of learning for progresses and d)
practice of solidarity” [9, c. 633]. Thereby, a system of profound views on humility was been
created by Ho Chi Minh.

Ho Chi Minh is both an ethicist and a symbol of integrity of revolutionary morality. Humility
and simplity are two prominent features in his ethics and style. The late president of Chile,
Salvador Allende, a late-president of Chile, said “It is his extreme simplicity and extraordinary
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humility if we want to find anything typical for the entire Ho Chi Minh’s life” [1, c. 37]. This virtue
is clearly manifested in his daily lifestyle and conduct with a myriad of emotional things.

The first manifestation of Ho Chi Minh’s humility is his gratitude and respect for the peoples.
As the hero of the national liberation, the leader of the Party and the Government, he has never
considered himself as “hero” or a “savior” although he brings fame to the Vietnamese nation and
homeland. In constrast, he only views himself as a solider who obeys the order of the entire
populace in the fatherfront and even a servant of the peoples. He always asserted that the peoples
were actually a master with the authority and he was merely their servant. He also talked with
gratitude that the peoples were very kind and without the peoples, he did not exit.

Considering himself as an unseparable component of the peoples, he came to the peoples very
naturally without using any protocols or rituals and without the master-like style. He always
expressed his deep sympathy for all of their sadness or joyness. He also speaked to the peoples in
their language-using ways. Therefore, he is not a President of supreme powers in the Vietnamese’s
hearts but merely “Uncle Ho” with so many full-blooded sentiments.

As the greatest culturalist, Ho Chi Minh had never concealed his shortcomings or limitatons but
always expressed his spirit of progress. He had no hesitation to ask Bui Bang Doan, an older
intellectual, to revise his paper as he felt his manuscript unacceptable after completing and
proofreading it. Regarding to the education-level, he openly spoke with univeristy students that he
only finished the primary school [9, c. 543]. In regard to the common knowlege, he said “I saw
electric lights for the first time at the age of 17 and listen to radio for the first time at 29 [5, c.
187]. At the end of his life, he also confided to foreign journalists that he had no idea about such
concepts as party and labour union and difference between socialism and communism and had not
read any Lenin’s works at the outbreak of the October revolution [6, c. 583]. It can be said that few
people honestly talked about their shortcomings at the peak of their powers. He is also a great
thinker but he voluntarily regarded himself as “a little student” of the souls. He also earnestly asked
his officers to criticise him “If there are any smuts on my forehead and anyone see them but do not
tell me on the excuse of respecting me, I have them forever” [9, c. 260]. Thanks to the awareness of
his limitations and his great efforts for learning, he became a brilliant cultural celebrity.

Ho Chi Minh was not a stoic but his humility and spirit of “sharing joys and sorrows” with the
public refrained him from all previleges. He dressed, ate, accommodated and worked like an
ordinary person. His daily belongings are simple and minimal. David Halberstam, a US journalist,
wrote that Ho Chi Minh wore with not much difference from his peoples. The Western used to
mock him about it. Until one day, they understood and realized that his simplicity and ability to
harmonize with the public set the basic for his success [15, c. 202].

Despite of being the supreme leader of the Party and the nation as well as the well-known
person in all four continents and with the obtainment of full love from the Vietnamese, Ho Chi
Minh is completely alien to “cult of personality”. For him, only one kind of subject to be
revered is the peoples. Within 24 years in presidency, he only allowed to celebrate his birthday
on the 19™ of May 1946 for a single case but the celeration actually served the political
objectives and diplomatic affairs.

At the peak of power, Ho Chi Minh absolutely did not want to be praised. He refused any
suggestions for honoring him like longevity-wishing ceremony, construction of monuments or
memorial halls and autobiography-writing etc in both a resolute and skillful maner. His
extraordinary humility forces his officers and the peoples to respect his desire of “being forgotten”
regardless of how much they love and respect him. Ho Chi Minh had never appreciated his talent
and received any titles which he absolutely deserved. “Although he has an outstanding collection of
literary products in which some of his poems are assessed to be on par with the Chinese poetry in
Song and Tang Dynasties but he did not regard himself as a poet rather than a person with the love
for poetry and described himself as a pedestrian who picks up beautiful flowers when seeing them
by the road” [11, c. 107].

It is him who gave a birth to and led the Vietnam’s revolutionary press. He has a huge fortune
of around 2,000 articles in different languages like English, French, Russian, Chiness and
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Vietnamese etc but he only considered himself as a person with the natural association with the
press but few experiences in journalism [4, c. 164].

He always treasures and coddles all others’ contributions and sacrifices but forgets his own
sacrifice and devotion. As a person who created the most brilliant era in the national history and made
contributions to changing the world history, he did not talk about his merits but in contrast he always
pondered about what he could not do for his nation and the peoples. When evaluating the successes
and shortcomings of the revolutionary government at the moment of establishment, he said “I have to
say honestly that the successes are attributed to the efforts of the peoples. The above shortcomings are
my faults” [8, c. 192]. Later on, the fact that the South could not be liberated [during his lifetime] also
left him so many torments and he always claimed that he “had not completely fulfilled his obligations
with the South” [6, c. 675]. He also refused to receive our state’s Golden Star Medal and the Soviet
Union’s Lenin Medal with his promise that he would receive these noble awards by the date when the
South was liberated. Therefore, when he said a goodbye to the world, there were no medals on the
bosom of his worn shirt.

It can be affirmed that greatness always associates with humility in Ho Chi Minh’s personality
and he becomes more greater because of extreme humbility and simplicity. With the clear
understanding about these two characters, the late Prime Minister Pham Van Dong “painted” Ho
Chi Minh’s portrait: “Ho Chi Minh is tall but not far, new but not strange, great but not showing
greatness, brilliant but not overwhelming and first-time sight but bringing the familiar feeling”
[13, c. 17]. Humility is his prominent virtue which contributes to making him immortal in the
hearts of the Vietnamese.

2. Humility and self-forgetfulness in Ho Chi Minh’s will

Humility is manifested in an emotional way in Ho Chi Minh’s will. In fact, Ho Chi Minh will is
our respectfull way of calling but Ho Chi Minh modestly call it as “some words” or “letter”. With a
full respect for the peoples and the Party, Ho Chi Minh used such phrases as “In my opinions”, “I
believe”,”“l wish”,“l would suggest”,“My final wish is”, etc in his will to express his personal
opinions or aspirations which are his suggestions on the spirit of democracy and he did not have
any intentions of “imposing” his opinions on the organization and the alive.

Ho Chi Minh is a reticent person in his lifetime. It is reticence of a person who always forgets
himself, never appreciates his dignity and contributions and does not want anyone to bother or
praise him. Prime Minister Pham Van Dong, a close friend and colleague of Ho Chi Minh wrote “I
gradually understand Ho Chi Minh’s personality thanks to my observation of his operations
and accommodation with him for a long time” [14, c. 200]. Spending the whole life to take
care of the peoples’ and nation’s affairs, he commenced to ponder and consider his personal
affairs or funeral ones at the age of 75. Therefore, a part of his personal affairs in the1968 draft
has some more additions and revisions than what Ho Chi Minh drafted in 1965.

Firstly, he added very soft and delicate “general conclusion” about his glorious, extremely
noble, brilliant, beautiful and clean life which is also full of hardships and sacrifices “I
wholeheartedly devoted my lifetime to serve the Fatherland, revolution and peoples. Even now, 1
have to say a goodbye to this world, I have nothing to regret rather than I cannot serve more and
longer” [6, c. 615]. For a whole life of full sacrifice [for the nation, peoples and revolution], it is
expected that he has nothing to regret or repent. However, he still has a single regret which
absolutely does not relate to a long-life dream or personal enjoyment. He bemoaned his inability to
make more contributions for a longer time. In Ho Chi Minh’s personality, his humility and spirit of
devotion also exist in tandem. As a humble person, he always considers his contributions little and
desires to devote. The more he devotes, the more he understands that the victory of the revolution
cannot be formed by one individual’s efforts. Therefore, he is more humble.

With his strong love and care for the peoples, he lived a simple and even austere life. In his
will, he also made a recommendation about his funeral affairs with that spirit. He clearly
warned “After my death, it is obliged not to organize a large-scale and expensive spiritual
worship to avoid the waste the peoples’ time and money” [6, c. 615]. In Vietnamese customs, a
special attention is paid to funeral ceremonies. Despite of hardship-full and poverty-stricken
life, the dead would be content at his or her death if his funeral ceremony were organized in a
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well-cared manner. However, Ho Chi Minh opposed this common desire with a fear that his
peoples would waste their timing and money.

He demanded to cremate his corpse as cremation is both an environment-friendly for the alive
and a land-saving solution for the paddy-field land. A word “paddy-field” was added into the 1968
draft with an implication of saving the farmers’ cultivating land. During his lifetime, he was of an
opinion “Truth is something beneficial for the nation and peoples” [3,c. 378]. His choice of
cremation is affected by this noble truth. He has both the spirit of innovation and a clear vision
about the future as “cremation” was not common in Vietnam at that time. He realized the need to
protect the farming land and the risk that the burial ground for the death may encroach
upon the residential and farming land of the alive. By setting an example, he wanted the
peoples to gradually change their practice of burial to address the future challenges.

When he was alive, he did not want to live in a mansion and he also desired to lie in the soil and
to be close to the peoples rather than “stay” in the magnificent mausoleum after death. Therefore,
he recommended “finding a hill for burial”. With the tormenting nostalgia of the Southern peoples,
he recommended “sending some of his bone ash o the Southern peoples”. In the 1965 typing draft,
this phrase was underlined with the implication that it is a very noticeable and important thing.
Until 1968, he also rewrote about this issue “My bone ash should be divided into three portions,
each of which is placed inside a crockery box. The first is given to the North, the second for the
Central and the last for the South” [6, c. 615]. With his simple and economical character, he warned
placing his bone ash in a very cheap crockery box rather than other types of expensive and valuable
materials. He absolutely neither cared about integrity of his corpse nor desired to build “stone
mausoleum and copper statue”. He was only concerned about arrangement of accommodations for
the peoples when they visit him.

With the spirit of devotion, he desired to use his death in a right way to make contributions to
beautifying the nature and improving the environment so much that he carefully advised “it is
necessary to plant trees on the top and on the sides of the hill. Anyone when visiting [my tomb]
should plant several trees in memory. For a long time, more trees turns into plantations which are
beneficial to the landscapes and agriculture. The care should be entrusted to the elderly” [6, c. 615].
At the moment around a half of century ago, environmental issues are not as much pressing as they
are now but Ho Chi Minh was fully aware that environment protection is to protect the living
conditions of the people and the country is only able to develop in a sustainable manner if
protecting the environment. It is both his vision and care for the long-term future of the nation.

Even when the discussed personal affairs relate to his corpse, Ho Chi Minh still thought and
worried about the peoples. He worried about the waste of time, money and paddy-field land and
even hardships in arrangement of accommodation when the peoples come to visit [his tomb].
Although he called it as his personal affairs, his way to handle with these affairs entirely targets to
the collective affairs that are in fact interests of the nation and the peoples. He completely forgot
“himself” and used his death as an opportunity to make more contributions and then create a
momentum for the development of the future generations.

With the thorough comprehension about the peoples’ emotions and wishes for their extremely
beloved leader of the nation, the third Politburo of the Communist Party of Vietnam asked his
permission to handle with his personal affairs in a different way. Thanks to that, international
friends and his decedents have opportunities to visit him [in the mausoleum], who has a legendary
life to receive profound lessons about proper behaviors of human beings including humility, a
character which a person should have. Ho Chi Minh’s life examined Lao Tzu’s profound
philosophy “Heaven and earth are everlasting is because they do not exist for themselves. The saint
puts himself last, finds himself in the lead”. It is an equal thing that the history considers him as
embodiment of self-sacrificing and humility.
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Abstract: the article analyzes one of the topics of linguistics-the construction of words denoting the
similarities of the Uzbek and English languages. Due to the fact that English is widely used in
Uzbekistan, as in various other countries, it would be essential to analyze the above and find
differences and overlapping facets in their grammar. What first stands out in this article is the
clarification of the similarity of the construction of words among themselves. This article will be
useful for students, as after reading it, it will be much easier and clearer to perceive languages.
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Mostly in English language word are constructed in two ways. One of them is called productive
which is still used in languages and it involves the following types:

1) Affixes

2) Conversion

3) Abbreviation

4) Composition

Affixation consists of two parts:

1) prefix;

2) suffix.
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Prefix joins front part of word. In English prefixes are peculiar to verbs. Prefixes which linking
with independent part of speech, connect to base, for example: — un (unhappy, unnecessary,
unvigilant). The prefix used in objective part of speech becomes half linked, since they can be
utilized independently: over (overprotective). The principal ambition of prefixes is to alter lexical
meanings of words. They are classified on the authority of numerous measurements. Suffixes’
focus in English language is originating imaginative content by adding end of words.

There several types of suffixes exist according to in which part of speech it makes word, history
and productivity. Progress of affixation is plenteous method and from previous till now it has been
serving to construct original contends. In the way this progress did not lose its productivity by
adding any suffix or prefix to any word.

Conversion is counted to be identity of constructing words in English. Furthermore, it is also
called word-making with- out suffixes. Scientists had various thought about conversion. For
instance, professor A.l. Smirntitsky deemed conversion as it was morphological way of word
formation. In this condition, a word of any part of speech passes to another part of speech replacing
its paradigm. For instance, «a dial» noun conveys «to dial» verb exchanging its own paradigm.
Conversion may be morphological-syntactic way as well. Cause in this process we do not only
change paradigm of word but also alter its syntactic task too. [1] Example: Need for paper is
ubiquitous (in the sentence the noun paper’s function is subject). We paper the cracks every month.
(here paper is predicate) Verbs are made by various semantic groups’ nouns, thus, they own
different meanings. When it is produced by noun which expresses part of body, the verb notifies
instrument: to eye, to finger etc. If it is made by nouns that express equipment, instruments and
weapons the verb has instrument meaning: to hammer, to nail.

Verbs indicate actions of alive creatures which the noun indicates that the verbs are made by: to
mass, to wolf, to ape. As made by noun pointing subject, it gives meanings of personalization,
making contribution or devoicing: to fish, to dust, to peel, to paper. If the noun that verb is made,
express place, then the verb also indicate place: to park, to pocket [2].

Conversion, if say counting mentioned above, is peculiar word-building style and for those
sides it plays important role in this productive procedure. Abbreviation. It is shortage of words
and group of words. The reason of this reduction has linguistic and extra linguistic hue. In
extra linguistic, it can be understood in changing of people’s life and those alterations come
across numerous abbreviations. In modern English language there are several new abbreviation
forms and this procedure of life is developing rapidly. It points that we should accept
information as much as possible.

Two main types of abbreviations: they are distinguished in graphic and lexis sides. From
graphic way they are utilized in text in order to own less place in text.

They are divided several semantic groups. For example: days of weeks, -Mon, names of month-
Apr, names of countries-UK. In lexical way, they are made by reducing one part of words and from
lexical point. Example: disco (discotheque), expo (exposition), intro(introduction).

Usually, the method of abbreviating the head letters of word can be in both graphic and
lexical. For example: J.V-joint venture-graphic, BBC-can be example of lexical method.
Composite words. With the advent of composite words as many syllabled words in EL they
come across phonetic changings.

Composite words may shape with formulas related to obvious period, but as time goes the
formulas lose their power. Example, verb +adverb formula had been very productive and many
words were shaped from it: outgrow, overturn but nowadays this structure is not considered
productive and word making in this way has been stopped.

Composite words may be corollary adding of free word combinations or process of slowly
semantic isolation. For example: scarecrow-made due to afraid of birds, pickpocket — pocket
cutting, brides-maid — girlfriend of bride. Actually those words were free word combinations and
then were isolated from structural way. Those words lost meanings previously they had as a result
of relation of which part of speech they were isolated of total phrase, specialization of its meaning
and shaped as inseparable word combinations.
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In EL words were constructed in other ways too, but subsequently they lost this peculiarity:
Sound changing: strike-stroke, sing- song.

Stress changing: accent- to accent.

Similarity to sound: to whisper, to giggle.

Unity: cinemadict (cinema addict), magolog (magazine catalog).

Again erection (word building by postpone the last base of word): speak made by speaker, to
collocate made by collocation, to compute made by computer, televise by television. In conclusion,
method of word forming is the main dictionary substance of any language. Every language has its
own peculiarity in word forming, including English and Uzbek languages.

References / Cnucok numepamypul

Smirnitsky. “Publishing house of literature in foreign languages. M., 1956. Page 309.
. Yartseva V.N. The development of national literary English / V.N. Yartseva; 2nd ed. Rev. M.:
URSS editorial, 2004. 288 p.
3. Modern Uzbek Literary Language, 2015. A. Nurmonov, A. Sobirov, N. Qosimov, second
edition, second book. Pages 398 and 399.
4. Hotamova Iroda Ibragimovna. Cognitive peculiarities of joint words in English and Uzbek in
fiction. Tashkent, 2017.

N —

56



IOPUINYECKHNE HAYKHA

K BOITPOCY Ob HCTOPUYECKOM OIIBITE ®YHKIIMOHUPOBAHUS
HHCTUTYTA MUPOBBIX CYJIEA B POCCUICKOM UMIIEPUA
Bbanpsinosa O.b. Email: Badryanovall62@scientifictext.ru

baopsanosa Onvea Bopucosna — macucmpanm,
Hanpaenenue: 10pUcm 8 cpepe NPasooxpanumenbHoll OesmenbHOCu,
IOpuouueckuii unemumym
Deodepanvroe 2o0cyoapcmeeHHoe 0100HCemHoe 0OPA308AMENLHOE YUPENCOCHUE
sbiCULe20 NPOPECCUOHATLHO20 0OPA306aHUA
Coikmuigkapckuil 2ocyoapcmeennulil yHusepcumem um. Humupuma Copoxuna,
2. Coikmuigxap, Pecnyonuxa Komu

Annomayua: 6 OanHOU cmamve pPACCMOMPEH ONbIM  YUPEHCOeHUs U  QYHKYUOHUPOSAHUA
uncmumyma muposvix cyoeii ¢ Poccuiickoii Hmnepuu, npoanaiusuposana cyoebuas pegopma, ee
3HAueHue u peanuzayus, Gakmopvl GopMuUpo8anUs UHCIUMYMA MUPOBLIX cyoell, Nposeder aHalu3
cy0ednvix Yemasos ¢ mouku 3peHus npUMeHUMOCU U paspabomaniocmi, ROTHOMOYUS U NOPAOOK
OesamenbHoCmu  cyoell, pAcCKpbimbvl DdJIEeMEHMbl CMamyca Mupogozo cyobl MO20 6peMeHi,
NPOAHATUZUPOBAHBL 3AKOHOMEPHOCIU CIMAHOBNICHUS COBPEMEHHOU CUCTEMbl CYOeliCKOl 61aCmU Ha
OCHO8€ UCMOPUHECKO20 ONbIMA.

Knrwuesvie cnosa: mupogou cyovs, pegopma, cyoebnvie Ycmaswvl, Anexcanmdp II, cucmema
npagocyous.

TO THE QUESTION ABOUT THE HISTORICAL EXPERIENCE
OF FUNCTIONING OF INSTITUTE OF WORLD JUDGES
IN THE RUSSIAN EMPIRE
Badryanova O.B.

Badryanova Olga Borisovna — Undergraduates,
DIRECTION: LAWYER IN THE FIELD OF LAW ENFORCEMENT,
LAW INSTITUTE
FEDERAL STATE BUDGETARY EDUCATIONAL INSTITUTION
OF HIGHER PROFESSIONAL EDUCATION
SYKTYVKAR STATE UNIVERSITY NAMED AFTER PITIRIM SOROKIN,
SYKTYVKAR, KOMI REPUBLIC
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[ponenypa hopMUpOBaHUS TPaXTAHCKOIO OOIIECTBAa M IPABOBOTO TOCYJapCTBa HEOTACIHMA
OT W3MEHEHWH © MOJEpHU3allMd B TMIPaBOBOW, OOIIECTBEHHOW W (UHAHCOBOW 00acTsIX,
HaTpaBJICHHBIX Ha TOCIEYIONIee YCOBEPIICHCTBOBAaHUE 3aKOHOMATENECTBA TI0 OXPaHE M 3alluTe
mpaB W cBoOox dYenmoBeka u rpaxaaHuHa. C TaHHON IIETBIO0 COMPSDKEHO OCYIIECTBIICHHUE
COBPEMEHHOU pehopMbI CyeOHOM CHCTEMBI B IIEJIOM U MUPOBBIX CyIHH B YaCTHOCTH.

Bo3poxknenne MUPOBBIX Cy/Iel cTajdo 00bEKTHBHON 3aKOHOMEPHOCTBIO CTAHOBIICHUS CyIeOHOM
cuctembl Poccuiickoit @eneparin. PakTopbl, 00YCIOBHBIINE BEPOSTHOCTh M IMOTPEOHOCTH BO
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MHOTOM CXOJHBI C NPUYMHAMU CO3/[aHUSI MHCTUTYTa MHPOBBIX CyAed B MEpUOJ MPOBEACHUS B
Poccwuiickoii umnepun CyneoHoit pedopmbr 1864 r.

Cpean HUX LEHTPAIBHBIMU CTadH: OOIIMI KPU3UC FOCTHLIMH, BBI3BAHHBII HECOOTBETCTBHEM
JIeIICTBYIOIEr0 3aKOHOJATENbCTBA, a TaK XK€ COLUAIbHBIM U SKOHOMHUYECKUM peanusM. VIMeHHO
HECIIOCOOHOCTh FOCTHIMU OOECIEYUTh JOCTYITHOCTh NPABOCYAMS JUIA TPOCTBIX TIpaxkJaH
yCTaHOBHJIA MOTPEOHOCTh B CO3AaHMM HHU30BOTO 3BEHA CyAEOHOW CHCTEMBI - MHPOBOTO CyZa,
CO3/1aBaeMOro JJIsi OBICTPOTO pa3pemieHus [ell HeOOJBIIOW CIIOKHOCTH W OOIIECTBEHHOM
omacHocTd. Kax m Bo Bpems pedopm 60-x rr. XIX B., CO3IaHHE COBPEMEHHOTO HHCTHUTYTA
MHPOBOTO CyZAa CTaJO0 YacThi0O KOMIUIEKCHOTO Mponecca pedOpMHUPOBAHHS OTEUYECTBEHHOTO
3aKOHOJIATENNbCTBA, 3aTPATUBAIOIIETO BCe C(EPhI IOCTUIIHN.

Ha nmaHHBIT MOMEHT WMHCTHUTYTY MHUPOBBIX CyJel Hamieil cTpaHbl 4yTb Oomee dem 20 Jer.
Brnepssie B coBpemeHHOW Poccun paccmaTpuBaeMblil MHCTHUTYT —packpbiBasicss B DenepalbHOM
Konctutynmonnom 3akone «O cyneOHoi cucteme PD» 1996 r. «MupoBOW Cymps B mpezaenax
CBOEH KOMIETEHIMM paccMaTpHUBaeT TPaKIAHCKUE, aJIMUHHCTPATUBHBIC U YTOJIOBHBIE JAela B
KayecTBe CyJa MHepBoM MHCTaHUUH. [lolHOMOUMS U MOPSAOK AEATENBHOCTH MHPOBOIO CyIbH
yCTaHaBIMBAIOTCS (efiepalbHBIM 3aKOHOM M 3akoHOM cyObekra Pd» [1]. 17 nmexabps 1998 r.
OenepanbabiM 3ak0HOM «O MHUpOBBIX cynbsix B Poccuiickoit denepauum» [2] oduuaibHO
YUpEXICH MHCTUTYT MHPOBBIX cyned. OfHaKo Kak yxe ObUIO YIOMSHYTO KOPHH POCCHICKOTO
MHPOBOTO MPABOCYIHSI YXOIAT B JOPEBOIIONHOHHYIO 3110Xy. HeB3upas Ha To, 94TO JIHUTEepaTypsl 1o
BOIIPOCY HCTOPHYECKOTO DPAa3BUTHS MHPOBOTO MpaBocyaus B Poccnu ObUIO HammcaHO HEMalo,
paccMmarprBaeMasi TeMa M celdac sIBISETCS OU€Hb aKTyaJIbHOM.

Cynebnas pedpopma Anekcanzapa Il mmamerpanbHO MOMEHsIa BCIO CHCTEMY POCCHHICKOTO
npaBocyausi. B mpouecce pedopMmupoBaHUS ObLT YUPEXKISH BCECOCIOBHBIM Cyl, a MMEHHO -
IMHBIH Cyl UI1 BCEX COCIOBUH (KpOME KpeCThSIHCKOIO CyJa IO MeNbyalInM Jenam),
pa3OupaTenbcTBa B 9THX CyJax IapaHTHPOBAIM PaBEHCTBO BCEX COCIIOBHH, COCTSI3aTENILHOCTh U
[JIACHOCTH CyaeOHOro mporecca. BakHO OTMETHTh, 4TO BMECTE C CO3JAaHHEM [AaHHBIX CYJOB B
Poccun BriepBble TOSBUIICA MHCTHTYT aJBOKATypbI, MPHCSKHBIX 3acenaTtened u T.1. OmHOH u3
OCHOBHBIX KOHIICTIIIMH epeyCTPONCTBA CUCTEMBI IIPAaBOCY NS B NIEpUOJ paBieHus Asekcanapa [I
CTaJIo CO3/IaHUe BBIOOPHBIX MHUPOBBIX Cynei [3, c. 42].

OmanM w3  QaxkTopoB (GOPMHUPOBAHMS HHCTUTYTa MHPOBBIX CylIeH cTaja MoTpeOHOCTh
pasrpaHuyeHus cyaa u noiauuuu. Kpome Toro HeoOXoauMocTh (OPMHPOBaHUS 1MOJ00HOTO poja
MHCTHUTYTA ObIIa CBSA3aHA U ¢ TeM (pakToM, 4To cyneOHas cucrema Poccun 1o peopm Anexcannpa
II HocHma cocIIOBHBIN XapakTep, UMEIN MECTO KOPPYIIUSA ¥ YNHOBHUIHH IPOU3BOIL.

20 HosOpst 1864 Toma OBUIM YTBEpXKICHBI HOBBIC CyAcOHBIE YCTaBBI, IONABIIHE B
3axmounTenbHeld X VI Tom CBona 3akoHoB Poccuiickoit MMmepun.

[IpoananusupyeM yciaoBUs, KOTOPBIE YCTAaBHI PEIBSABIAIN K MUPOBBIM CYZbSIM.

1) MupOBBIE CyIbH JOJDKHBI OBUIM OBITH MECTHBIMH JKUTEISIMHA. XOTS MECTHBIH IIeH3
TPaKTOBAJICA BECbMa MIMPOKO - O BHIOOPOB M BO BpeMsl HUX OT IPETEHIEHTa He TpeboBaloch
MIPO’KMBAHUS HE TONBKO B TOM ye37ie, HO M B TOH I'yOepHHH, rie oH OamnoTupoBaics. CBA3aHO 3TO
ObUTO ¢ TE€M, YTO OOJIBIIIMHCTBO NPEACTAaBUTENCH ABOPSHCTBA, HMEIOIINE IIOMECThSI B MPOBHUHIIHH,
MOCTOSIHHO B HUX HE MPOXKHUBANIH.

2) mOoJDKHBI OBbUIM 00JIaaTh W3BECTHBIM O0pa30BaTENbHBIM M MMYIIECTBEHHBIM LeH30M. [lo
BBesieHHs CyneOHBIX yCTaBOB 3aKOH HE yCTaHABJIMBAI JUISl CyJeH HE TOJBKO IOPUANYECKOTO, HO U
Jlake o0miero o0pa3oBaTeNbHOTO IeH3a. BaXkHO OTMETHTH, YTO B MpoMexyTok ¢ 1840 cormacHo
1863 r. ropunuueckoe obpasoBanne B Poccun npuobpenu toiabko 3650 yenoBek, XOTS COTIacHO
pedopMe TOIBKO MHUPOBBIX cyAuwid TpeboBamoch He MeHee 1320 uwemomek [4, ¢. 105-106]. Yro
KacaeTcs MaTepHaIbHOTO IIeH3a, OH OBUT YCTAHOBJIEH YCTaBaMU C LENBIO MPEAOCTABICHHUS CYAbSIM
COOTBETCTBYIOIIEH CaMOCTOATENBHOCTH. BeposaTHOCTh OamIOTHPOBATBECS B MHPOBBIE CYIbH
MIPEJOCTABIIAIACE HE TONBKO O0NaAaBIINM ONPEACTICHHBIM HMYIIIECTBOM, a TaK e TeM, YbH OTeIl C
MaTephlo, Cynpyra 00agamy «XoTs OBl M B pa3HBIX MECTax» 3eMJIei «BIBOE MPOTHUB TOTO, KOTOPOE
OTIPEIETICHO AJISI HETIOCPEICTBEHHOTO Yy4acTHA B HM30paHWM TJIACHBIX B yE3JHBIE M 3EMCKHE
coOpaHusl... WM HEIABMXMMBIM MMYILECTBOM LIEHOIO HE HIDKE 15 ThIcs4 pyOiield, B CTOJNMIAX HE
MeHee 6 ThIcsd pyOuieii».
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[epuon ciry>x0bI MUPOBBIX Cyaui cornacHo YcraBy 1864 r. coctaisii 3 roja, Ha IPOTHIKCHUN
JTAHHOTO BPEMEHHU CYJbH MOJIb30BAIUCH IPABOM HECMEHSAEMOCTH.

O0ecrieueHneM JESTENILHOCTH MHUPOBBIX cynoB o CyneOHbIM ycraBaM 1864 T. 3aHUMAaHChH
ye3HbIE 3€MCKHE YUpeXJeHHs. 3eMCTBa MOJDKHBI OBUIM BBIIUIAYMBATH JKAJIOBAaHUE MHPOBBIM
CYIbsIM COJEPXKATh KaHLEIIPUIO Che3/la MUPOBBIX CyJel, cekpeTapei, ycTpauBaTh U COAEPIKaTh
MIOMETIEHUS IS TTIO/IBEPTaeMbIX apecTy IO MPUTOBOPY MUPOBBIX CyAEH.

Tak, B 1869 1. B ['opommmenckom ye3ne [leHzeHCKoW TyOepHHHM Ha coIepXKaHHE CyneOHO-
MHPOBBIX yUpexkaeHui Tpedosanock 9600 pyo. [5, c. 42].

B 1889 r. B «l'ocymapcTBEHHOM BECTHHKE» OBUI OMyONHWKOBaH IOKIan MuUHHCTEpCTBa
IOCTHIINY O pabOTHl MUPOBBIX cyamit 3a 1886-1887 rr. lokiman comepKuUT KpaifHe MOJI0KUTEIHHEIC
CBEIICHMS: 00IIIee YHUCII0 AET, PEIICHHBIX MUPOBBIMH CYABSMH, B COOTHOIIEHUH C ITOCTYIUBIINMHA
nenamu coctaBuino 102,5%. W3 obero yucna xanod ¥ MpOTECTOB, NMOJAHHBIX B KacCallMOHHBIE
nenaprameHThl CeHaTa Oblla yBasKeHa JIMIIb YETBEPTh, IPUYEM U3 OOLIETO YMCIia MPUTOBOPOB U
pemenuit MupoBbIx cyneid Cenarom Obuto ormeHeno 1,8% B 1886 r. u 1,5% B 1887 r. JlanHbIe
MOKa3aTead JaloT BO3MOXKHOCTb CJENaTh BBIBOA O MOJOXKHUTEIBHOM ONBITE  PabOTHI
MOJKEPHU3UPOBAHHOTO MHCTUTYTa MHUPOBBIX CYJIHI TOro BpeMeHH [6, c. 23].

MupoBsie CyIbH TPOCYIIECTBOBAIM Henoiro u 13 wrons 1889 r. moutn moBceMecTHO ObLIM
3aMCHEHBI 36MCKUMH YYacTKOBBIMH HadambHUKaMH. OHAKO OIBIT (YHKIMOHUPOBAHMS HHCTUTYTA
cymeit HeocmopuM He TOimbkO B pamkax CyneOHoOH pedopmbl 1864 1., HO W B peammsax
coBpeMeHHOCTH. PedopmupoBanne cyneOHONH CHCTEMBI TOCYNapcTBa O0S3aTENFHO JOJDKHO
YUUTHIBATh HAIIMOHAIBHBIE OCOOCHHOCTH M MCTOPUYECKUN OIBIT PA3BUTHS CAMOTO TOCYJapCcTBa H
€ro TPaBOBBIX HWHCTUTYTOB [7, c¢. 5-7]. W mockombky Poccusi mMeeT cBOH coOCTBEHHBIH
UCTOPHYECKHH ONBIT CyIAeOHBIX NMpeoOpa3oBaHUil, OCHOBAaHHBIX Ha cyneOHON pedopme 1864 r.,
oOpaleHre K UICTOPHH CTaHOBJICHHUsSI MHCTUTYTa MUPOBBIX cyzeil B cBeTe cyneOHoi pedopmbr XIX
B. TpPHU3BAaHO MHCIIOJIB30BATh OMBIT JOPEBOJIOIHOHHON Poccum s  coBeplieHCTBOBaHUS
COBPEMCHHO Cy/1cOHOM peOpMBI.
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! dckaposa Posa Hemaunosna - cmapuuii npenodasamens,
Kageopa ungpexyuonnvix bonesnell u pmusuampuu,
’Mawapunosa Xynxap Kabynosna — accucmenm;
3Canaesa 3yngus Ilonasaposua — accucmenm,
Kagedpa cocnumanvHoll U ROTUKTUHUYECKOU neouampuu,
Vpeenuckuii punuan
Tawkenmcekask MEOUYUHCKAsL aKademusl,

2. Ypeenu, Pecnybnuka Y36exucman

Annomayusn: onucanvl coocmeennvle Hab0O0eHus cemu Gopm mybepkynesa xodxcu (TK).: niockas
mybepkynesnas  eoauanka  (IB),  ungurempamusHo-azeennas — mymuaupyrowas 1B,
ncopuasugopmuas TB,  asgenmno-eunepmpogpuuecxas 1B, capkouoonoodobrnas  TB,
po3ayeonodobnuvlil  mybepkyioud Jleganoosckoeo, 6bopooasuamweiti TK. Hx ceoespemennas
OUAZHOCMUKA A8IAeMCsl AKMYaibHOU npobiemoti pmusuampuu u oepmamonocuu. Tax, y 60nvHO20
52 nem mymunupyowas A36eHHas Qopma npueena K pacnady Xpauesoll mKaHu Hocd, PA3PYULEeHUIO
Kopmuell 3y606 u ux evinadeuuto. Ilpu ecex onucannvix wiunuveckux cayuasx TB memodom
sumponpeccuy noiyyern @enomen «A6n0uno2o icenen. llpu nposedenuu Ougdepenyuanvholl
OUACHOCMUKU HAOO YYUMbBIEAMb, YMO SUMPONPECCUs Y3ETKO8 CapKouoo3a O0dem XHCenmosamo-
OYpYI0 OKPACKY dNIEMEHMO8, HO OHA He CHAOWHASA, d NBIIEBUOHAS, MOYEeUHAS.

Pesynomamor  duackonuu 3gghnopecyenyuii  posayeonododbrnozo mybepkyiouda Jlesandoeckoeo
Mozym Obimb CoMHUmMenbHbIMU U ompuyamenvuvimu. Onucano maxxice HabIOOEHUE MyHCUuHbl 42
nem, 6 meuenue 10 nem cmpadarowezo 6opodasyamorl popmoii mybepKyne3a Koxcu cmonvl npasotll
HudicHell KoHeyHocmu. Cmambvs paccuumana Ha 0epMamono208 i Gmusuampos, KOmopbiM 6ANHCHO
UMemb HACMOPOACEHHOCb U COCPEOOMOUUMb HUMAHUE HA KIuHuYeckux ocobennocmsax TK.
Knrouesvie cnoea: mybeprynes Kodcu, mMyOepKYIe3HAs GOTYAHKA, KIUHUYECKUe opmbl,
Ccaprouoono0oOHas mybepKyiesHds 80IYAHKA, pO3ayeonodoOHbll mybdepkyroud Jlegsanoosckoeo,
MYMURUpYIowas myoepxyie3Has 8014anKa, 6opooasuamoiii myoepKyie3 Koxicu.

FEATURES OF THE COURSE OF LESS COMMON FORMS OF LUPUS
ERYTHEMATOSUS IN THE KHOREZM REGION
Askarova R.I.l, Masharipova H.K.z, Salaeva Z.Sh.}
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Abstract: the article describes the authors’ own observations of seven forms of cutaneous
tuberculosis (CT): lupus planus, mutilating infiltrative-ulcerative lupus, psoriatic lupus, ulcerated
hypertrophic lupus, lupus pernio, rosacea-like tuberculoid of Lewandowsky, and tuberculosis cutis
verrucosa. Their timely diagnosis is a topical problem of phthisiology and dermatology. For
example, mutilating ulcerative lupus in a 52-year-old male patient caused destruction of the
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cartilage tissue of the nose and destruction of the roots of teeth and their falling out. For all the
described clinical cases of lupus, the phenomenon of «apple jelly» was produced using diascopy.
When performing differential diagnosis, one should take into account that diascopy of sarcoidosis
tubercles results in yellowish-brown color of the elements, with the color being not solid but
pulverous and dotty. The results of diascopy of efflorescences of rosacea-like tuberculoid of
Lewandowsky may be ambiguous and negative. A case of a 42-year-old male is also described who
has suffered tuberculosis cutis verrucosa of the foot skin of the right extremity. The article is
intended for dermatologists and phthisiologists who should be aware and focus their attention on
the clinical features of CT.

Keywords: cutaneous tuberculosis, lupus, clinical forms, lupus pernio, rosacea-like tuberculoid of
Lewandowsky, mutilating lupus, tuberculosis cutis verrucosa.

AKTyaJbHOCTb:3aIIMTa HacelIeHHs OT TyOepKyJie3a sBIseTcs II00anbHON npobaeMoii BO BCEM
mupe.B  PecniyOnuke VY30ekncraH HECMOTpsT Ha 3HOYMTENBHBIE YCHEXH OTEUYECTBEHHOM
(dTH3MaTpUM B OXpaHe HACEJICHUs OT TyOepKye3a Haubosee peaxue (GopMbl Takue Kak TyOepKyie3
KOXXM Bce ele BcTpeuaroTcsi B mpaktuke.TyOepkyné3Hoe 3abonieBaHue KOXU —penkas (opma
TyOepKyJ€3a,K KOTOPOH OTHOCSATCS pa3IMYHbIE MO KIMHMUYECKOW KapTHHE , NaTOMOPQOIOTHH U
MaTOTeHEe3y IMOpakKeHHUE,BRI3BaHOU TyOepKyné3Hor mamoukoil. [1]. TyOepkymne3 Koku sBISeTCS
PEIKUM TPOSIBICHUEM TyOepKyne3a u cocTaBisteT 1—2% Bcex ciydaeB 3Toro 3aboneBanus [1, 2].
3aboneBacMOCTh HOCHT BOJIHOOOPa3HBIN XapakTep. B Hacrosmiee Bpemst pocT TyOepKyie3a KOKH
Kak W Apyrux ¢GopM TyOepKyie3a, OTMEUEH B paiiOHaX C BBICOKOHM IIOIJISAIMEH 3apa)KEHHBIX
BHpycOM UMMYyHoAeduuTa gemoseka (BUY).

Ty0Oepkyne3Has BOJYaHKa —JIIOTIOMIHBIA TyOepKyJe3 KOXH, SBISIETCS OJHOM M3 Hamboiee
4acTo BeTpeyaromuxcsi GopM KoXHOro Tydepkyinesa. OHaKO ee CBOCBpEMEHHas AMAarHOCTHKA —
oJlHa U3 HauboJiee aKTyaJbHBIX MPo0JIeM (TU3NATPUU U IEPMATOJIOTHH.

EsxeronHo BO BceM Mupe peructpupyercs 0ojee 8 MUIJIMOHOB HOBBIX CIIydaeB 3a00JeBaHMs
TyOepKylIe30M H OKOJO 2 MWJUIMOHOB UYEJOBEK YMHUPAIOT OT OJToi Oomesnm. [3, 4].
[IpenmyiiecTBeHHOE pPa3BUTHE TYOEPKYJIE3HOTO MOPAKEHHUs KOXKH dYalle MPOHCXOIUT Yy JIHI]
CpeIHeTo BO3pacTa IPH HAJMYUH BBICOKOW cIienn(pUUecKOil peaKTHBHOCTH OpPraHW3Ma, CHIDKECHHS
nMMmyHurera. [3, 4, c. 12].B0O3MOXKEH HEMOCPEACTBEHHbIH NYTh PAacHpPOCTPAHEHUS B KOXY
KoHTakTOM. [4, c¢. 17]. Humera W HENOJIHOICHHOE NHTAaHUE, O3KOJIOTHYECKHe (HaKTOPHI
CHOCOOCTBYIOT ~PpAaclpOCTPaHEHHIO 3a00JIeBaHMs, a MWIPAlUH, BOHHBI M OJKOJOIMYECKHE
NpUpOHBIE (AaKTOPBI MOATOTABIUBAIOT ILTAIApPM Ui snuaeMun. Ha Tedenue TyOepkynésa y
nereil BiuseT (GyHKIMOHAIFHOE HECOBEPIICHCTBO OpraHu3Ma peOeHKa, CBA3aHHOE C HE3PEIOCThIO
TKaHH. |'eMaTOreHHBII IyTh 3apakeHUs ABISIETCA OCHOBHBIM IIpH TyOepKyje3e KOXH.
MakcuManapHOe pa3BUTHE JUM(ATHYECKUX Vy37I0B mpoucxomuT Ha 10-13 romy sku3Hm.
HecoBepiieHcTBO JIMM(aTHYECKOro amnmapara sBJsIeTcsl MPUYMHON TeHepaiu3aluu MHQekuun B
opraHu3Me, 4TO NPUBOAMT K 3aboneBanuio. TyOepkyne3 Oonee BCero paclpoCTpaHeH B
pPa3BUBAIOIINXCS CTpaHaX M OCOOCHHO Cpenu TeX CJO0EB HACeJCHHs, KOTOpBIE CTPajaloT OT
MaTepuanbHOW HE0OECTIeYeHHOCTH, 9acTol 0e3paboTHIlbl, HEAOSAAHMSI, HE3TOPOBBIX M TAKEIBIX
ycnoBuil Tpyaa u Obita. B Hame# crpane mo 1991 r., 6marogapst MOBBIIEHUIO 9KOHOMHYECKOTO
071arOCOCTOSIHMSL HACEJICHHUS W €ro KyJIBTYPHOTO YPOBHS, YJIYYIICHHIO YCIOBHH Tpynaa U ObITa,
LIMPOKO IMPOBOJUMON OXPaHE 310pPOBbsl AETEH M MPOBEAECHUIO CHELMAIBHBIX MEPONPUSTHH IO
NPEAYNPEXICHUI0O ¥ JICYCHUIO TyOepKyies3a, HENpPEpbIBHO CHIDKAjIach 3a00JeBaeMOCTb
TyOepkyne3oMm. ColManbHO-3KOHOMHYECKHE TpeoOpa3oBaHUsl MOCIEIHUX JIET TPHUBEIH K
YXYOUICHUIO YCIOBHH JKM3HM HACEIeHHS W, KaK CIEACTBHE, — POCTYy 3a0ojeBaeMoCTd
TyOepKyie30M. 3HauUTeNbHBIE OCTIDKEHHS B pa3pabOTKe JIEeKapCTBEHHBIX MpEnapaToB IS
060pBOBI ¢ TyOEpKyJIe30M CIIOCOOCTBOBAIM TOMY, YTO B HACTOSIIIIEE BpeMsl 3TO 3a00JieBaHHE CTAIO
BIONTHE m3e4MMBIM. OdeHp OONbIOIOe 3HAYEHHWE WMEET paHHEee BBIBICHHE OOJBHBIX
TyOepKyse3oM. BersiBnerne 60IpHBIX B HAYAJIFHOM Hepro/e 3a00IeBaHus 3HAYNTEIFHO 00JerdaeT
MIpoOBeJieHUE JIeYeOHBIX U MPOPMIAKTHUECKAX MEPOTPHUSATHH, MO3BOJLIIONMX Hauboyiee OBICTPO
JUKBUIMPOBATh  BO3HHUKIIEE  3a0oieBaHME M JOOUTBCS  CTOWKOTO  BOCCTAHOBJICHHS
Tpynocnocobnocty. OnHako Onaronapst paboTe NPOTHBOTYOEpPKYJIE3HOH CIYXKOBI SMHIEMUIO
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TyOepKyje3a yIajJoch NpPEAOTBPATUTh M JOOUTHCS CHIDKEHHS CcMepTHOCTH. IlosiBieHne
NIPOTUBOTYOEPKYJIE3HBIX NPENaparoB, pasBUTHE (TH3MOXHPYPTrHYECKOH IIKOJBI, BaKIUHALMA |
MaccoBble 00CIIEJOBAaHHSI MO3BOJIMIIM CHU3HUTh ITOKAa3aTeNId CMEPTHOCTH M YJIYYLIUTh OOCTaHOBKY.
B nocneanue 10—15 net 21 cToneTus snuaeMUYECKUN TpoIlecC MPHOOpETaeT MPEKHUM XapaKTep.
CeroziHsi OCHOBHOM ITPUYHMHON CMEPTH OT MH(EKLIMOHHBIX 3a00JIeBaHui, Kak U B 19 Beke sBisieTcs
TyOepkynes [2]. Ceromas Hanboee cepbe3HOI MPOOIEMON SBISAETCS IMIHMPOKast U MHOKECTBCHHAS
JIEKapCTBCHHAs] YCTOMYHMBOCTh K TyOEpKyJe3y, a TakKe IOSIBICHHE paHee HE M3YUCHHBIX (opm
Tybepkynesza. CormacHo BO3: «TyOepkyné3 MOXKHO H3JIEUUTH C TIOMOIIBIO YeThIPEX CTaHAAPTHBIX
MIPOTHBOTYOCPKYJIE3HBIX TIPErapaToB, Wid npemnaparoB nepBoi smuun. MJIV-TB, wmu Tb ¢
MHOKECTBEHHOH JIEKapCTBEHHOH YCTOMYMBOCTHIO, sBIsAeTCs 0co0oit popmoit Th. On pazBuBaeTcs
B ciy4dae ycroWumBocTH Oakrepuit Th, kak MUHUMYM, K M30HHA3UIy U pH(DaMIUIMHY — ABYM
caMbIM MOUIHBIM TNPOTHBOTYOepkyne3nsiM npemnaparam. LIJIY-TB sBnsercs Tb, koropsiii B
JIOIIOJIHEHHUE K JIEKAPCTBEHHOM YCTOMYUBOCTH, cBOMCTBeHHOU 1uia MJIY-TB ycroiiuuB ko BceM
(TOPXMHOJIOHAM M, KAK MUHUMYM, K OJJHOMY M3 TpeX M MHBEKIMOHHBIX JIEKAPCTB BTOPOH JIMHUH
(KarpeoMuIMHY, KAHAMHULIHY WIN aMUKaIuHY.

OnmHako ee CBOEBpEMEHHas JMAarHOCTUKAa — OJHA M3 HambOoyiee akKTyallbHBIX INPOOieM
(GTH3MATPUM U AEPMATOJIOTHH.

Ieab uccie0BaHUsA: BBIIBUTH PAaCIIPOCTPAHEHUE PEIKUX (POPM TyOepKyIesa.

B Xope3mckoil TpoTHBOTYOEPKYIE3HOM ANCIIAHCEpPE MBI MCCIEAOBalH 15 mcTopuu Oose3HH,
OoneBmx penkumu Gopmamu TydOepkynesa. B 90-95% cimydaeB ¢ 2013-2018 roxer mepBuuHOE
nH(penpoBaHUe NPOXOIMIO HE3aMEUeHHBIM. boneBmme TyOepKyne3oM KOXH oOpalaiich B
JIEpMaTOBEHEPOIOTHUECKUI ~ JUCMAHCEP,0TKyJa  ObUIM  HampaBlIeHbl B XOPE3MCKHI
MPOTUBOTYOEPKYJIE3HBIH JAMCIaHcep. Y OOoJbIIMHCTBA TyOEpKyJie3 KOXM BO3HMK Ha (hOHe
CHUCTEMHOW KpacHOW Bom4yaHKH. Y 3 OOJbHBIX TyOepKyJe3 KOXKH SBISICTCS OCIOXKHECHHUEM
TyOepKyJie3a JIeTKuX M JUM(aTHIeCKUX y3JI0B Ha ()OHE BTOPUYHOTO TYOEPKYJIE3HOTO MOPAXKECHHUS.
VY Bcex ManyeHTOB ObLT KOHTAKT € TyOepKyJIe3HBIMU OOJIBHBIMHU.

[Ipu uccrienoBaHrKM OCHOBHOM 3JIEMEHT MOpaKeHUsI-CIIeNUUIecKuil TyOepKyIe3HbIi OyTropoK.
Byropku Ha Ko)ke€ pacloJIOTAINCh TPYINAMH,B LEHTPE HEKPOTHYECKOE H3bA3BICHME. SI3BBHI y
OOJIBHBIX OBLIM TOBEPXHOCTHBIMH,IIOKPBITHIE Ka3eo30M. OmnmncaHel COOCTBEHHBIE HAOIIOACHUS
cemu opMm Tydepkynesa koxu (TK): miockas tydepkyrnesHas Bomdanka (TB), uadunbeTpatuBHO-
s3BeHHass MyTwinpyiomas 1B, mncopmasupopmuas TB, s3BenHo-runeprtpoduueckas TB,
capkouononoonas TB, po3aneonono0Hsril Tyoepkymonn JleBangoBckoro, 6oponasuatsiit TK. Hx
CBOEBPEMEHHAsl MarHOCTUKA SIBISETCA aKTyalbHOW mpoOieMol (TH3MATPUH M 1€pPMaTOJIOTHH.
Tak, y 6oxpHOTrO 52 5leT MyTHWIMpYIOLIas si3BeHHas (opMa IpHBea K pacnany XpsIeBod TKaHU
HOCa, Pa3pyILICHNIO KOpHEH 3y00B M UX BhIMageHuIo. [Ipyu Bcex ONMMCAHHBIX KIMHUYECKHUX CITydasx
TB MerooM BHTpOIIPECCHH TMOJIydeH (EeHOMeH «si0iouHoro skene». I[lpu mpoBeneHUH
muddepeHanbHON AMarHOCTUKY HA/I0 YYUTHIBATh, YTO BUTPOIPECCHSI Y3€JIKOB CApKOUI03a AaeT
KEJITOBATO-O0yPYIO OKPACKY DJIEMEHTOB, HO OHA HE CIUIONIHAS, a MbIICBU/IHAS, TOUEUHAS.

Pe3ymbTaTel TMAaCKONMM  PO3aIeONoA00HOT0 TyOepKymonaa JIeBaHIOBCKOTO MOTYT —OBITh
COMHHUTEIBHBIMU M OTPHIATEIFHBIMU. OIMHCaHO TaKKe HAOJIO/ICHHE MY>KIMHBI 42 JIeT, B TeUeHHe § JIeT
cTpasaroliero 6opoaaByaToi popmoit TyOepKysie3a KOXKH1 CTOIIBI PaBOW HIKHEH KOHEYHOCTH.

BriBoa:

Bpauam BOII BaxkHO MMeTh HACTOPOXKEHHOCTb U COCPENOTOUUTH BHHMAHHE HAa KIMHMYECKUX
0COOCHHOCTSIX TyOepKyi€3a KOXKH, KOTOPBIM NPHCYIIH MHOTOOOPa3HBIE U CIIOKHBIE KIMHHYECKHE
NIPOSIBJICHUS, CXOJCTBO C JpyruMu (opmamm TyOepkyie3a KOXH M C Hecnenu(pUIecKuMu
JIepMaTO3aMH, a TAaKXKe CKIIOHHOCTh K PelUANBaM.3HAUNTEIIbHAS 9aCTh OOJBHBIX TOIaMH OCTArOTCS
BHE TIOJISI 3pEHMsI CIIEIUANINCTOB. Pacmo3HaBaHue paHHUX MposBIeHUH J[narHocTuka TyOepKymnésa
KO>KH 3aTPYAHEHO OOJIBIIMM YHCIIOM €€ aTHITNYHO NMPOTEKAIOINX cirydaeB. Bo3OynuTens monamaet
B KOXY INPEHUMYIIECTBEHHO InM(O- WIM TEMaTOTeHHO W3 JPYTHX O0YaroB TyOepKyiIe3HOi
WHGEKINHA B OpraHu3Me.

[TpuBeneHHBIE B cTaThe HAOMIOACHUS TyOEepKyIE3a KOXKH AAOT HAM OCHOBAaHHE MOJararh, 4To
yacTo OoJbHBIE TyOepKyIE30M roZlaMi OCTAIOTCSl BHE IMOJISl 3pEHUs (PTH3HATPOB U JIEPMATOJIOTOB.
JlaHHblEe KIMHMYECKHE MpPHUMEpHl II03BOJIAT CIELUUATUCTaM aKLEHTUPOBaTh BHUMAaHUE Ha
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KJIMHUYECKUX OCOOEHHOCTSX TyOepKyné3a M CBOEBPEMEHHO paclio3HaBaTh JaHHBIE (HOPMBL.
PazButne penkux ¢popmM TyOepKyIe3a MpOUCXOANT ITPHU CHUIKEHHH PE3UCTEHTHOCTH OPTaHU3Ma I10]T
BJIMSIHHEM COITYCTBYIOIIMX 3a00JIEBaHMI: CHCTEMHOW KpacHOW BoiuyaHkH. Taxke penkne (HOpMEI
TyOepKyJjie3a sBJIAIOTCS OCIOXHEHHEM TyOepKyJsie3a JIETKUX M JuM(paTHdecKux y3iaoB. KoHTakT ¢
TyOepKyJIe3HbIM OOJIbHBIM TaKXKe yCyTyOJIsieT TeUeHHe OO0JIe3HH.

—_—

s

Cnucox numepamyput / References

Yoatnoynnaes A.M. Ty6epkyné3. YueoHoe nocobue. Tomxkent. Hayka. 2009.

. I'anues K.I'. Cun xacamumru. YueOnuk. Tamkent. U6r Cuno. 1995.
. Heanvko C.A., Cepzees F0.B., Bopucos C.E. Oco0eHHOCTH KIMHUYECKOH KapTHHEI

TyOepKyJIe3HOH BOIYaHKU. PoccuiicKuii )kypHai KOXKHBIX M BeHepHueckux OosesHeit, 2007; 1:
C. 27-29.

Cxpunxun IO.K., Mopoosyes B.I'. KoxHble u BeHepuueckue OOie3HH. PykoBoacTBO st
Bpaueil. M., 1999.

. Konsoenxo B.I"., Lynenxo H M., Tepruyxuii B.b. Cnydaii 60pogaBuaToro TyoepKysiesa KOxXH.

BectHuk nepmaronoruu u Beneposiorun, 1980;6:60-61.

Samsov A.V. The issue of rosace tuberculosis. Jornal of dermatovenearologii, 1980;8:49-52.
Bravo F.G., Gotuzzo E.II]. Tuberculosis. Clin Dermatovenearologii, 2007; 25:173 berculosis.
[OnexTponnsIii pecype]. Peskxum moctyma: Tubercle and lung disease //http:www.ioatld. org./
(maTa obpamenns: 05.11.2019).

[Onekrponnbiii  pecypc]. Pexum pocryna: IlyneMoHOJOrMsST HayyHO MpaKTUYECKas
koH(pepeniws //http:www.iki.rssi.ru /pulmo/ deflit-R.htm/ (nata oopamienus: 05.11.2019).

63



AHAJIN3 MIEPBUYHBIX ®OPM TYBEPKVYJIE3A V IETEM,
MPOXKHUBAIOIIUX B XOPE3MCKOM OBJIACTA
AckapoBa P.W.', Ataxanos 111.3.%, Markyp0aHoB X.n.?
Email: Askarovall62@scientifictext.ru

Ackaposa Poza Hemaunosna - cmapuwii npenodasamen;
2 Amarcanos Hlamcuooun 3apudbaesuy — accucmenm;
*Mamkyp6anos Xanoambex Hnxambexosuy — accucmenm,
Kageopa ungpexyuornvix 60ae3Hell u pmusuampuu,
Ypeenuckuii gpunuan
Tawkenmckas MeOUYuHcKas aKademus,

2. Ypeenu, Pecnybnuka Y36exucman

Annomayusn: nposedeHHblll aHANU3 NOKA3AL, YMO SNUOeMUYECKas Cumyayust no mybepkynesy 6
Pecnybnuke Y3bexucman ocmaemcsi HAnpsA’CeHHOU, HECMOMPs HA NOIONCUMENbHblE CO8UU 30
nociednue 2oovl. Tybepkynez y Odemeil u NOOPOCMKO8 NPeOCMAGIsem Cepbe3Hylo npooiemy.
Hecmomps na chudicenue noxaszamens saboneeaemocmu mybepkynezom oemet (0—14 nem), ou
ocmaemcs 6 2 pasa eviute, wem 6 2012 2. 3abonesaemocmos mybepryie3om noopocmkos (Oemu 15—
17 nem) ne umeem mendenyuu k cHudicenuio.C 2012 2. smom nokazamenv 603poc 6onee wem 6 2
pasa. Ilokazamenv nepsuunozo unguyuposanus demeil npodoaxcaem pacmu. M3 kascowvix 100
6nepevie UHOUUUPOBAHHBIX MYOEpPKYIe30M Oemell Y 00H020 PA36UEAEmCs AKMUGHbIIL MYyOepKyLes.
3abonesaemocms mybepkyiesom noopocmkos8 u Oemetl 8 HeOAYUWLIAPHLIX o4aeax 6 7 pas, d 6
bayunispnvix ouazax 6 30 pas eviute, uem obwue nokazamenu 3a601e8aeMocmu mybepKyIe3om
amotl epynnbl  Hacenenus. OcobeHHO @bICOKUIL YPOGeHb 3ab0NesaemMocmu HAOMooaemcs 8
COYUANbHO HEeONA2ONONYUHbIX ceMbsX, 20e on 6 1,52 pasza eviue. Bakyunayus npomug
mybepKyne3a OCmaemcst OCHOBHbIM MemoooM cneyuguyeckol npoguiakmuxu myoepkyiezda y
demeu. Oona u3z npobrem ummynusayuu eaxyunou BLK — puck 803HUKHOBEHUSI OCLONCHEHUL
nocne eakyunayuu. Memoobl NpOGUIAKMUKU U CE0EBPEMEHHO20 GbiAGleHUs MybepKynesd,
0COOEHHO 8 2pYnnax pucka He NO360JSIOM HNOJHOYEHHO OKA3bl8amb HpOMUBOMYOEPKYIE3HYIO
nomowb, 3awumums Oemell U HOOPOCMKO8 Om 3abonesanusi myoOepKyie3om, umo mpeoyem
nepecMompa Cywecmaylouux Opeanu3ayuoHHblX MepoOnpusimuil no OauHol npoobueme.

Kniouesvie cnosa: mybeprynes y demeii, nepuunvlii mybepKyies, iumpamuyeckue y3iol.

ANALYSIS OF PRIMARY FORMS OF TUBERCULOSIS
IN THE KHOREZIS REGION
Askarova R.L!, Atajanov Sh.Z.2, Matkurbanov H.I.?
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URGENCH, REPUBLIC OF UZBEKISTAN

Abstract: the performed analysis revealed that the epidemiological situation of tuberculosis in the
Republic of Uzbekistan remains tense, despite some positive changes during the last years.
Tuberculosis in children and adolescents is a serious problem. Despite the decreasing morbidity of
tuberculosis in children 0-14 years, it is still 2 times higher than in 2012. Tuberculosis morbidity in
adolescents children of 15-17 years does not tend to decrease. Since 2012 the above-mentioned
indicator has increased more than two-fold. The indicator of primary infection in children is still
increasing. Out of every 100 children newly infected with tuberculosis, one develops active form of
the disease. The incidence of tuberculosis in children and adolescents in non-bacillary nidus is 7
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times higher and in bacillary nidus is 30 times higher than the overall incidence of tuberculosis in
the mentioned population group. The morbidity rate is especially high in dysfunctional families
(1.5-2 times higher). Vaccination against tuberculosis is the major method of specific prevention of
tuberculosis in children. Post-vaccination complications risk is one of the problems of vaccination
with BCG vaccine. Current methods of prevention and early detection of tuberculosis, especially in
high-risk groups, do not guarantee the provision of full anti-tuberculosis care and protection of
children and adolescents from this disease. This situation requires a review of existing measures of
dealing with the problem.

Keywords: tuberculosis, tuberculosis in children, epidemiologia, primary, tuberculosis.

AkTyanabHocTh: B coorBercTBHu ¢ mH(popMarmeir BO3, okomo 2 MumapaoB JoneH, TpeTh
oOmero HacenmeHust 3emid, HHOUIMPOBAHO MHKOOakTepusaMu TyOepkynesa [1]. EskeromHo
TyOepKyJse3oM 3a00jeBaeT 9 MUIIOHOB YEJIOBEK BO BCEM MHUpPE, U3 HUX 3 MUIUIMOHA YMHUPAIOT OT
ero ocjoxHeHui [4]. Benymieii ¢opMoii B CTpYKType JETCKOT0 TyOepKyJie3a sBisieTcsl TyOepKyie3
BHYTPUTPYAHBIX JHUMdaTtuueckux y3ioB [1, 2], oOycioBneHHbIH HEOONBIIMM 1O 00bEMY
MOpaXCHUEM, TIYOOKHUM 3aJieraHHeM BHYTPUIPYIHBIX JTHUM(ATHYECKUX Y3JI0OB M OTCYTCTBHEM
0aKTECPHOBBIICIICHHS, YTO 3aTPYAHSACT CBOCBPEMEHHYIO THATHOCTHKY TyOepkyinesa [3—5]. Ocobble
TPYZHOCTH TIpeAcTaBisieT Au(pepeHInanbHas IHarHOCTHKA MH()HUIIMPOBAHHUS MHUKOOAKTEPUSMH
TyOepKyne3a Kak TMpOSIBICHUS JIAaTEHTHOW TyOepkynesHoH wuHpeKmmn u TyOepKyiesa
BHYTPUTPYAHBIX TUM(PATHIECKUX Y3710B [4, 5]. DTH COCTOSHUS Y4acTO COMPOBOXKIAIOTCS CXOAHBIMH
NMMYHOJIOTHIECKOW DPEaKTHBHOCTBIO M TPOSIBICHUSAMH HWHTOKCHKAI[MOHHOTO CHHApPOMa, HE
HMEIOIIEro Ccrenuduyeckoro xapakrepa W 0OYCIOBICHHOTO TyOepKyne3HoW uHpekuued u
COMYTCTBYIOIIMMHU 3a00JieBaHUsAMH [3, 4].

Ienr padoThl: YCTaHOBUTHh KIMHUKO-PCHTITCHOJIOTHYECKHE KpUTEpUH TyOepkylesa
BHYTPUTPYAHBIX JTUM(PATHUECKHUX Y3JIOB.

MaTtepuaa 1 MeTObI HCCJIEA0BAHNS:

B 0CHOBY moJ103k€HBI pe3yabTaThl KOMIUIEKCHOTO KIIMHUKO-Ta00opaTopHOro oociexoBaHust 365
nereit B Bo3pacte oT 2 mecsieB a0 14 mer B mepuoa ¢ 2015 mo 2018 r. Otbop ocymiecTBieH
METOJIOM CITydaifHOW BBIOOPKH cpenn OOIIeTro MaccuBa MarueHToB (377 4enoBek), HallpaBIeHHbBIX
Ha oOciesoBaHME B IPOTHBOTYOEPKYJIE3HBIH CTalMOHAp C TIOM03PEHHEM Ha TyOepkyles
BHYTPUTPYAHBIX JMpaTHdeckux y31noB B (ase uHmibTpanuu. KpuTepusMu BKIIOUCHHS
CIY’KHJI: BO3pacT C pOXIeHUs a0 14 ner; nHQUIMpOBaHME MHUKOOAKTEpUSIMH TyOepKyiésa;
Hamugue (akTOpoB pHCKAa 110 Pa3BUTHIO TyOepKyine3a TyOepKyJe3HbIi KOHTAaKT, MEANKO-
conuaigbHbe (PaKTOPHI PHCKa, TIOA03PEHNE Ha TyOepKyse3 BHYTPUIPYJHBIX IUM(PATHUECKUX Y3II0B
B (haze MHOUIbTPALMK U3MEHEHHS Ha 0030pHOM PEHTreHOrpaMMe TPYIHOM MOJIOCTH); TTOANHCAHHE
JI0OPOBOJILHOTO MH(POPMHUPOBAHHOTO COTJIACHS POAMTENSIMU. M3 HccaeoBaHNs MCKIIFOUSHBI JIETH C
[I0JIOKUTEIIbHOU peaKIueil

Manty 2TE, o00ycnoBlIeHHOH TIOCTBAKIIMHHBIM HMMYHHUTETOM 6 4YEJIOBEK; JAPYTMMHU
KIMHAYECKIMH (opMaMH TyOepKyse3a NepBHYHBINA TyOEpKyJIe3HBIH KOMIUIEKC — 5 YeNOBeK,
WHOUIBTPATHBHBIN TyOepkyne3 — 1 dyenmosek.lMccieqoBanne TPOBOAMIOCE B OOJACTHOM
IIPOTUBOTYOEPKYIJIE3HOM JAucIiaHcepe Xope3McKkoil oonactu. Bee petu nponum yHuUIMpOBaHHOE
oOcnetoBanue, BKJIIOYAIOLIEE KIIMHUKO-J1a00paTopHbIE, PEHTTEHOJIOTUYECKHUE,
MHUKPOOHOJIOTMYECKHE METOJIbI, TYOSPKYJINHOANArHOCTHKY. 3a CTaHIapT 0OCIeIOBaHMs IPHHATO
TPaAMIMOHHOE PEHTTEHOJIOTMYECKOe HCCilefoBaHne 0030pHasl peHTreHorpadus OpraHoB I'pyJHOM
MOJIOCTH B IpPSMONH M OOKOBOHM NpOEKUUsX, JHHEHHas Tomorpadust cpenocreHus. Kpurepnem
pa3zeneHns Ha TPYMITHl MOCTYXHUIO HAJMYWE WM OTCYTCTBHE BHYTPHUTPYAHOH JTMM(aIeHOTaTHH.
[TosToMy mamueHTsl OBIIM pa3feleHbl HAa ABE TPYHNbL: | rpymma — AeTH C BHYTPUTPYIHOM
muMpaneHonaTreR MpeaIoNoKUTeNsHO TyOepKyae3Hoi stnosnornn (180 gemosek), II rpymma —
netn 0Oe3 BHyTpurpyaHoii mmMmbpaneHomatunm (185 wuenoek). TyOepkymnesHas 3THOJOTHS
BHYTPUTPYAHOH nMM(pageHONaTHH ObIIa MOATBEPXKICHA MHUKPOOHMOIOTHYECKHM METOIOM y 3
YEJI0OBEK, TUCTOJOTMIECKUM HCCIEAOBAHUEM OHONTATOB TMM(ATHIECKUX Y3JI0B — y 6 YENOBEK, y
OCTaJIbHBIX JIeT€l — TOJIOKHUTENBHBIM 3(@deKkToM 0T NpOoTHBOTYOEpKYJIE3HOH Tepanuu
IPOAOJDKUTENBHOCTEIO  6—9 MecaueB. KoOCBEHHBIM METOAOM MOATBEPXKICHUS HTHOJIOTUU
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TyOepKysesa siBIseTCS TyOSpPKYJIMHOAUATHOCTHKA MAccoBas M MHIUBHIyanbHas [2]. Becem mersm
u3 o0eux rpymnn mpoBejaeHa craHmaptHas npobda Manrty ¢ 2TE TIITJ-JI. Beem nmetsim u3 obenx
TPYIII MPOBEJCHO TPATUIIMOHHOE PEHTIeHOJOorHueckoe uccienopanue. Y 120 mereit (I rpymma —

60 uenomek, II rpynmma — 60 wdenoBek) OblIa NPUMEHEHA MYJbTHCIAMCOBAsS CHUpaIbHAS
KOMIBIOTEepHAs: ToMOrpadus opraHoB rpyanoi monoctu. Y 30 u3 vux (I rpynna — 16 genosek, 11
rpynmma — 14 denoBek) NPOBENSH aloOCTEPHOPHBIA aHANN3 MOJYYCHHBIX CKAaHOB IIPH

MYJIBTHCIAHCOBON CIHUPATBbHONH KOMITBIOTEPHOW TOMOTpaduu, UYTO MO3BOJIIIO JOIOIHHUTH
CBEIICHMS O BU3YaJIN3HMPOBAHHBIX BHYTPUTPYJHBIX TUM(ATHICCKUX y37Iax.

Pe3yabTarThl HcciIe10BaHUM
Cpenu 00CieToBaHHBIX IeTeH KOIH4decTBO MaIbuukoB (55,1 m 60,8 % COOTBETCTBEHHO rpyIIiam) U
nesouek (44,8 u 39,2% COOTBETCTBEHHO TPYNNaM) CTATHCTHYECKHM 3HAYMMO HE PAa3IHYIAIOCh.
[Tpeobnanaronieil BO3pacTHOW IPYMION cpenu AeTed ¢ BHYTPUIpYAHOH iuMmdaneHonaTreil Oblia
rpynna ot 7 mo 14 ner (49,6%). Cpenn manueHTOB 0e3 BHYTPUIPYIHOH JHMQaaeHONaTHH
qomuHupoBamu ety 4-6 ner (40,5%) u 7-14 ner (39,9%). CpaBHHBaeMBble TPYHIBI IO
BO3pACTHOMY IPU3HAKy comNocTaBUMbL. KOHTakT mo TyOepkyine3y dale oTMedalcs y JeTed ¢
BHYTPUTpyAHOU JuMbaneHonarue, yeM y nanuenToB Il rpynmer (coorBerctBenHo 61,1 u 38,9%;
p <0,001). B obeux rpymmax cpaBHeHUs npeobanan ceMeidHbiii KoHTakT (51,6 u 29,6%; p < 0,01).
B mepBoii rpynme uMenuch cirydan IBOWHOTO ceMeWHOro koHrakTa (9,2%). B aroii ke rpymme
npeoOaiay 1eTH U3 09aroB cMepTH oT Tyoepkynesa (11,6% nporus 1,4%; p < 0,05) u KOHTaKT ¢
GonbHBIMHU TyOepKyne3oM Oaxreprobinenurenamu (52,0% mnportus 28,2%; p < 0,01), B ToM uncie
C JIMIJaMH, MUMEIONIMMH JIeKapcTBeHHYI0 yctolunBocth MBT (23,8%). Kmmuuko-nabopatopHsle
N3MEHEHHMS BBISBIICHBI 3HAUUTEIIBHO Yallle B TPYIIIE ATeH ¢ BHYTPUTPYAHOU nMpaneHonaTneil (p
< 0,001), B ToM umcie cumnroMbl uHTOKcUKauuu (76,0 % mnporus 24,1%), OpoHXOJErO4HBIE
cumnromsl (30,4% mpotus 3,6%), HW3MEHEHHMA B KIMHHYECKUX AaHANIM3aX KPOBH, KOCBEHHO
CBUAETENBCTBYIONME 0 BocnaneHuu (56,8 % mpotuB 32,9%). CrpykTypa 3THX H3MEHEHHH B
rpynnax He pasauyanace (p > 0,05). Hammume KIMHHYECKMX CHMITOMOB W H3MEHCHHMH
71ab0paTOpHBIX IMOKa3arelied y Jereil 6e3 BHYTPUTPYAHOW JMMQaNCHONATHH MOXHO OOBSICHHUTH
TeM, 4ro B 1/3 ciydaeB (72 deiioBeKa) JeTH HaxXOAWIMCh B PaHHEM MEpHOJE IMEPBHUYHON
TyOepkyne3Hoii mHpeknuu, y 9 dvenoBek Oputa bromrerenp co pamu, Ne 5 (139), 2009 r.
42T1yOepKyne3Has WHTOKCHKAIWs, KOIZa W3MEHEHHWE UYBCTBHTEIBHOCTH K TYOEpKYyJIHHY
COIIPOBOXKIAETCS KIIMHUYECKUMH TPU3HAKAMH 3200JIeBaHMs TIPH OTCYTCTBHU PEHTI€HOJIOTHUYECKUX
IIPOsIBIIE-HUH aKTUBHOTO TyOepKyiesa, y 57 neTeil IMeNich COIyTCTBYIOIMINE 3a00IeBaHMsI.

AHaJIM3 pe3yJIbTaTa: MCIOJIb30BaHHBIE METOABI TyOepPKYIMHOAMATHOCTHKH TOKA3all, YTO JUIs
nereit | rpynmsl XapakTepHa BBICOKasi 9yBCTBUTEIILHOCTD K TyOepKynuHy. Tak, mpu npode MaHTy ¢
2TE runepeprudeckue peakuuu (mamyia > 17 MM HJIH BE3HMKYJIO-HEKPOTHYECKHE PEaKI[UH)
BeIsIBIIEHBI B 42,7% cmydaeB (p < 0,001); mopor 4yBCTBHUTEIBHOCTH K TYOCpKYyJIHHY Ha
pa3Benenue Ne 6 — B 65,9% cnyuaeB (p < 0,001); mpu xoxHO# rpagynpoBaHHON mpobe —
runepepruyeckas peakmus B 72,7 % caydae (p < 0,001). ¥V gereii Il rpynmsl mpeobnanana
yMepeHHash UyBCTBHTEIBHOCTH K TyOepkymuHy. Ilpm mpob6e Manty ¢ 2TE cpennue
oJIOXKUTENbHBIE peakiuu (mamyna 10—14 mm) BesiBnens! B 40,0% ciygaes (p < 0,001); mopor
YYBCTBUTEJIBHOCTH K TyOepKynuHy Ha pasBeneHue Ne 4 — B 61,1% cnyuaes (p < 0,001); npu
KOXHOH TpajlyHpoBaHHOW Nmpobe — HOpMeprHieckue peakuuu B 55,6% ciayuaes (p < 0,001).
Cpennuii pasmep namynsl npu npode Manrty ¢ 2TE IIIIA-JI B I rpynmne cocraBun 14,5 mMm
(15 mm), Bo Il rpynme — 13,1 MM (13 mm).

[lpoBeneH aHanM3 JMAarHOCTHMYECKOM LEHHOCTH METOMOB TyOEpKYJIMHOJIMArHOCTHKH C
MIOMOINBI0 TIOKA3aTeNleil YyBCTBUTENBHOCTH, CHEHU(UYIHOCTH, TOYHOCTH, TNPOTHOCTHIHOCTH
MOJIOKUTEIHPHOTO M OTPHUIATENLHOTO Pe3yJbTaTOB. 3a IIOJNOKUTENBHBIC PE3yNIbTaThl TECTOB
OpUHATH: mamyna > 15 MM Ha mpoby Manty ¢ 2TE IIIIJI-JI, mopor 9yBCTBHTENBHOCTH K
TyOepKyIMHy Ha pas3BeaeHue Ne 6, rumepepruyeckas peakius Ha KOXHYI TI'paIyHpOBaHHYIO
mpoOy. Pe3ynpTaTel TECTOB CUMTANM OTPHUIATEIBHBIMH IPH pa3Mepe mamyiasl < 13 MM Ha mpody
Manty ¢ 2TE IIITA-JI, mopore dYyBCTBHTENHHOCTH K TyOepKyJIWHy Ha pa3BeneHue No 4,
HecrenM(pUUecKO MM HOPMEPTUYECKOH pEeakIMd Ha KOXHYI0 TpaJyHpOBaHHYIO IpoOy.
Ycranosneno, yro juisi npoosl Manrty ¢ 2TE TIIIJA-JI BeposiTHOCT Hanmuyus 3a00JIEBaHUS TPH
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BBISBJICHUM Haryibl > 15 MM, a Takke BEpOSTHOCTb OTCYTCTBHS 3a0O0JICBaHUS IPH BBISBICHUU
namyisl < 13 MM He BbicokH (53 u 54% coorBeTcTBeHHO). [loKkasarens 4yBCTBUTEIBHOCTH METOAA
cocraBmi 68%, cneuuduanoctd — 39%, Tounoctn — 51%. Takum 00pazoM, pe3ysbTaThl MPOOLI
Manty ¢ 2TE TIIA-JI He mMoryT ObITH MCHONB30BaHBI Kak IUddepeHnansHO-AarHoCTHYeCKUH
KpuTepuil TyOepKyies3a, ee MpUMEHEHHE LeJIeco00pa3sHoO TOJNBKO B Ka4eCTBE METOIa CKPHHUHTA.
[Tpu3HaKW MaTONOTHUHM MO JAHHBIM TPAAWUIMOHHOTO PEHTTEHOTOMOTPAa(hUIECKOro HCCICIOBAHMS
BeisiBiieHB! y 307 mammenToB (I rpymma — 180 wenmosek, II rpymma — 127 wenosek, p < 0,001).
PentreHonorndeckasl maToNOTHsl MPEICTAaBICHA M3MEHEHHEM (OPMBI, Pa3MEpOB M CTPYKTYPHI
kopre#l serkux (180 wemoex B I rpymme, 60 — Bo II, p < 0,001), KOCBeHHBIMH TpHU3HAKAMH
oponxoanenomnatiu (17 genmosek B I rpymme, 15 — Bo II, p > 0,05), m3MeHEHHEM JIETOYHOTO
pUCyHKa B cpenHeMmenuansHBIX otaenax (38 wemoBek B I rpymme, 16 — Bo II, p > 0,05),
BHYTpUrpyzaHoi mnumdanenonatueii (180 wyenmoBek B [ rpynme), BIepBble BBISBICHHBIMU
OCTaTOYHBIMU TNOCTTYOEpPKYJIe3HbIMH M3MeHeHus MU (36 uenoBek Bo Il rpynme). OTu n3MeHeHUs
MOCIY)KWJIM TPUYMHOW HAmpaBieHWs JeTed B CTalMOHAp C JUarHo3oM TyOepKynesa
BHYTPUTPYAHBIX JTUM(ATHUECKUX Y3JIOB WM C TOJ03pEHHEM Ha ero Hammuume. Y 120 nmereit u3
I rpynmel mpoBefeH aHaIM3 pe3yabTaTOB 3aKIIOUCHHH 3KCIEPTOB-peHTreHosoros. OOiee
KOJIMYECTBO BH3YaJM3MPOBAHHBIX BHYTPUIPYAHBIX JUMdaTHdeckux y3JoB coctaBmwio 151.
BeIsiBIeHa NpeNMYyIIECTBCHHAs OJHOCTOPOHHSAA Jokamm3zamus (62,9%) wdame B mpaBbIxX
HHTpAyIbMOHANBHBIX (23,2%), TpaxeoOpoHxuanbHBIX (13,2%) M HWKHHX mNapaTpaxeaabHBIX
rpymmax (18,5%), pasnas ¢opma (menpasuibHas — 32,4%, oBambHas — 35,8%, okpyrmas —
31,8%), cpemrane (31,8%) u kpymabIe (32,5%) pa3mepsl, MOBBIICHHas UHTEHCHUBHOCTH (59,0%),
HEOAHOpOAHas cTpykTypa (62,3%). 120 mamueHTaMm NpOBENN MYJBTHCIAHCOBYIO CHHPAIbHYIO
KOMITBIOTEPHYIO TOMOTrpauio OpraHoB rpynHoil wieTku. OCOOEHHOCThIO aHaiuM3a IaHHBIX
MYJIbTUCIAWCOBOW  CHUpAIbHOM  KOMIBIOTEpHOM  TOMorpaduu, 1O  CpaBHEHHIO  C
HETIOCPEICTBEHHBIM UTeHHEM, fABisercs Oosee yactoe (p < 0,01) BeIABICHHE BHYTPUIPYIHBIX
TMM(paTUYECKUX y3JI0B OKPYTII0i OPMBI, CPEIHUX U MEIKUX Pa3MEpOB, OHOPOIHON CTPYKTYPHI.
ITomy4yeHHBIE JOTIOTHUTEIBHBIE CBEICHHS MTPH allOCTEPUOPHOM aHAJIN3e CKaHOB MYJIBTHCIIAICOBOM
CHHMPAJIBHONW KOMIBIOTEPHONH TOMOTpaduu MOTYT ObITh TPAKTOBaHbI KaK BapHaHT HOPMBI HJIH KaK
ocTaToyHble TyOepKyJe3Hble H3MEHEHHs BeiencTBre nepsuuHoro nHGuuuposauns MBT. Ilo stoit
NpUYMHE 3HAYCHHWE aIllOCTEPHOPHOTO aHalM3a CKaHOB  MYyJBTHCIAHCOBOM  crupaibHOU
KOMITBIOTEpHOH TOMOTpaduu TpedyeT NaTbHEeHIIero n3ydeHusl.

3aki04ueHue:

TakuM 00pa3zoM, K KpUTEPHSIM IHATHOCTHKHM TyOepKyse3a BHYTPUTPYAHBIX JTHUM(ATHIECKUX
Y3JIOB OTHOCSITCS:

1. Kontakr ¢  OombHBIM  TyOepKyne3oM:  CeMEWHBIH, JBOWHOW  CeMeHHBIH, ¢
0aKTepUOBBIICIUTEISIMHU, M3 0YaroB TyOepKynesa.

2. [Topor 4yBCTBHTENBHOCTH K TYOEpKYJIMHY Ha pa3Begenue Ne 6 u/wiM rumnepepruyeckas
peaxIys Ha KOXHYIO TpaJyupOBaHHYIO IPo0y.

3. Buzyanusamms Tpu  MyJIBTHCIANCOBONM  CIUPAIbHON  KOMIBIOTEPHOIl  TOoMorpadumn
BHYTPHUTPYAHBIX JTHUM(AaTHYIECKUX Y3JI0B HENPaBWIBHOW (OPMBI, KPYHHBIX M OYEHb KPYIHBIX
pa3MepoB, HEOAHOPOJHOM CTPYKTYpBI, PAa3IUYHOM IJIOTHOCTH, C YacTOH JBYCTOPOHHEH
JIOKaIu3alueH.
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BJIMSTHUE ITAPA3UTAPHBIX BOJIE3HE HA OCOBEHHOCTH
PA3BUTHSA TYBEPKYJIE3A Y JIETEM, TIPOKUBAIOIIAX
B XOPE3MCKOW OBJIACTH
HNopaxumoBa X.P.!, Hypianiaes P.P.2, ApTHKOB nAS
Email: Ibrakhimovall62@scientifictext.ru

! Hopaxumosa Xamuda Pycmamosna - cmapuiuii npenodagameis;
ZHyp/mae@ Pycnon Pycmambexosuy — accucmenm,

3 Apmuroe Hpom Axmedocanosuy — accucmenm,
Kagedpa ungpexyuonuvix bonesHel u pmusuampuu,
Ypeenuckuii punuan
Tawkenmekas MeOUYUHCKASL AKAOeMUs,

2. Ypeenu, Pecnybnuka Y36exucman

Annomayun: 8  npomugomyOepKyié3HomM — OUCnaHcepe  HPOBOOUNOCH — PempPOCNEeKMUBHOe
uccreooganue Ol OYeHKU 6AUAHUSA KIACCad UH@DEKYUOHHBIX U NApAUmMAapHulx Oonesnell Ha
ocobennocmu pazeumusi mybepkynesa y demeil. Cghopmuposanvl epynnel oemeil ¢ AKMUBHbIM
myOepKyne30M U HAIuYUeM UH@PEKYUOHHBIX U napasumaprulx bonesneu (n=343), a maxoce ¢ ux
omcymcemeuem (n=822). bBonee Huskuil puck passumus UHQEKYUOHHLIX U NAPASUMAPHBIX
3aboneganull 'y Oemeti, OONbHLIX MYOEPKYIE30M, XapakmepeHn 0as Oegouex. Ilpu smom uawe
UHDEKYUOHHBIMU U NAPASUMAPHBIMU OOLE3HAMU CIMPaoaid OOWKOIbHUKU (4—6 nem), naubonee
peoko — demu 12—14 nem ¢ akxmuenvim mybepxyne3om. Bmopuunvie popmer mybepkyneza wawe
pecucmpuposanucs y demet, He UMeSWUX UHPEKYUOHHBIX U napazumapHwix 3aboreeanuil. Jemu ¢
napasumapnou ungexyueti 8 50% cnyuaes umenu 2eneparuzosarHvle Gopmvl mybepryiesd, ¥mo,
8EPOSIMHO, CA3AHO C UMMYHOCYRPECCUBHBIM OelicmeuemM Napazumos.

Knruesvie cnosa: mybepkynes, Oemu, UH@EKYUOHHble OONE3HU, CONYMCMEYIOWASL NAMON02Us,
napasumos.

TNE INFLUENCE OF PARASITIS DISEASES ON TNE FEATURES OF
THE DEVELOPMENT OF TUBERCULOSIS IN CHILDREN LIVING IN
IN THE KHOREZIS REGION
Ibrakhimova H.R.!, Nurullaev R.R.%, Artikov L.A.}
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Abstract: retrospective study was conducted to assess the effect of a class of infectious and
parasitic diseases on the characteristics of tuberculosis development in children. Groups with the
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presence of infectious and parasitic diseases (n=343) and their absence (n=822) in patients with
active tuberculosis of children have been formed. Relatively low risk of development of infectious
and parasitic diseases in children with tuberculosis is typical for girls. At the same time, preschool
children (4—6 years) suffered infectious and parasitic diseases more often, most rarely, children of
12—14 years old with active tuberculosis. Secondary forms of tuberculosis were more often detected
in child children who did not have infectious and / or parasitic diseases. Children with EBV
infection had generalized forms of tuberculosis in 50% of cases, which is explained by
immunosuppressive action of herpes viruses.

Keywords: tuberculosis, children, infectious diseases, concomitant pathology, parasitosi.

AxTtyanpHocTh: B PecryOnmke Y30ekncTaH Kak W BO BCEX CTpaHaX MHpax TyOepKyles
SIBISIETCSL  TIEPBOCTEIICHHOW COCTaBIIAIOIICH OOIIErocy1apCTBEHHON IOJMTUKH. HACTOSILIETO
BPEMEHHU COXPaHSET CTaTyC CEPbe3HON MEIULMHCKON 1 couuanpHol mpobnemst [1, 2].Tybepkyies
- cepbe3Has coluajbHas WHQEKUUOHHAas OOJe3Hb, BEPOATHOCTH 3a00JETh UM CYIIECTBYET Y
KaXJ0ro, U TpeOyeT COBEpIICHCTBOBAHUS MOAXOJOB K PELICHHUIO BOIPOCOB JWUAarHOCTUKU H
neuenus [3, 4]. HecMoTps Ha MpoOBOUMBIE HIMPOKOMACIITAOHBIE MEPOIIPUATHUS 110 JIUKBHIAIMU B
VY306ekucrane TyOepKyJie3 YHOCUT B MOTHIIBI OOJIBIIE JIIOJEH, 4eM Bce Apyrue WHPEKIHOHHbIe U
napasurTapHble Oosie3HH BMecTe B3AThIe [3, 4]. Ocoboe BHMMaHHE CIEIyeT YACTIATh Hpodsieme
TyOepKyJie3a B IETCKOM BO3pacTe.

CymecTBoBaHHE y JAeTe B HAcTosIIee BpeMsl OOJBIIOrO KONMYECTBA COMATHYECKUX H
nH(EKINOHHBIX 3a001eBaHII TPpeOyeT KOPPEKTUPOBKH MOAX0A K BBISBJICHHIO U JICUCHUIO HMEHHO
«meTckoro» Tydepkynesa [8, 9, 10].0co0blii akeHT clieAyeT cAenaTh Ha TpyIe NHOEKINOHHBIX U
napasuTapHbIX 3a00JIEBaHUH, IIUPOKO IMPEACTABICHHBIX B JETCKOW MOMYJSLHH TOMYJISIHUU: 3TO
Bupycel BUY-nHdexkuny, okaspiBaroline HMMYyHOcynpeccuBHoe aedctBue [2, 7]. Hmerorcs
JMAHHBIC, YTO TapasuTapHbie 3a0oieBaHus (ackapumos3, JSIMONKMO3 W 1p.) y TAINKUCHTOB C
TyOepKyJIe30M JIETKUX TaKKe CIOCOOHBI yCYryOJsITh MMMYHOJIOTHYCCKUN AucOaiaHC, CHHKas
(CD3+, CD4+ u CD8+) nu6o noseimias (CD20+) konuuectBo aumdonuros [10]. B cBs3u ¢ atum
ObUIO pELICHO OLEHWTh BIMSHHE Kiacca MH(EKIOHHBIX M Iapa3uTapHbBIX Oosie3Heidl Ha
0COOCHHOCTH Pa3BUTHSA M TEUCHHS TyOepKyie3a y AeTeH A1 COBEpIICHCTBOBAHHS JICUEOHBIX M
npoduiakTHIecKuX MeponpusTHii TyOepkyne3 110 HacTOAIIEro BPEMEHH COXpaHSeT CTaTyc
CepbE3HOW METUIIMHCKOM ¥ comuanbHOW mpobmeMsr [1, 2] m TpeOyeT COBEpIICHCTBOBAHUS
MOJXOZI0B K PELICHHIO BOIPOCOB JMATHOCTHKH TyOepKyies3a y JeTel IJIsi COBEpIICHCTBOBAHMS
Je4eOHbBIX ¥ NPO(UITAKTHYECKUX MEPOTIPUSTHI.

Marepuan u MeToabl. B peTpocniekTHBHOE HCCIleI0BaHNE BKJIIOYEHBI JIETH,HaXOJUBIIHECS Ha
JICUEHUH B IPOTHBOTYOEPKYIEC3HOM AHCIIaHCEepe XOPE3MCKOM 00IaCTH C aKTUBHBIM TYOEpKYIe30M,
MIPOXOJIUBIIME CTalMOHApHBIN 3Tanm Jederus ¢ 2015 mo okrsabpe 2019 roga. ¥V 1165 GoibpHBIX
TyOepKyJIe30M JeTeil MpoBeJeHa OLIeHKA HANNYNS MHPEKIIMOHHBIX W/MJIM NIapa3uTapHbIX OOJIE3HEH.
Bboumn chopmupoBaHBl gBe TPYHIBl OONBHBIX: 1-9 Tpymma (OCHOBHAs) — JETH C HaJIUYHEM
MHOEKINOHHBIX M Mapa3uTapHBIX 3aboneBaHmit (n=343) u 2-a (Tpynma cpaBHEHHS) — OETH, ¥
KOTOpHIX WH(EKIMOHHBIE W Tapa3uTapHble 3a0olieBaHUs OTCyTCTBoBaM (n=822).B cTpykType
MH(EKIMOHHBIX U Mapa3uTapHbIX OoJie3HEeH BeTpsiHas ocmia auarHoctupoBana y 60 nereii (17,5%),
BupycHslii renatut C (BI'C) — y 23 (6,7%), nareHTHOE TeueHue Bupyca Dmuireiina — bapp (BOb) —
y 6 nereit (1,7%), BUU-undexuust — y 2 nereit (0,6%), snTepodnos —y 192 (56%), nambnmos — y
86 (25,1 %), Tokcokapos —y 7 (2%), ackapuno3 — y 4 (1,2%) nereii, onmucTopxo3 U TOKCOILIA3MO3
nmenn 1o 3 (0,9 %) pebenka. Cpenu nereil ¢ MHQEKIMOHHBIMH OO0JIe3HSIMHU (BEeTpsiHas ocIa,
BupycHbiii renatut C, BOb-, BUU-undekun) 35 (10,2%) Obuin pannero Bospacra, 22 (6,4%)
nomkoabHoro, 16 (4,7%) HawampHOro mkoJdsrHOTO W 12 gerer (3,5%) cpeaHero MIKOJILHOTO
Bo3pacta. [lapasutapubie 3abosneBanust umen 51 pebenox (14,9%) pannero Bo3pacta, 88 mereit
(25,7%) nomkonbHOTO, 84 (24,5%) HawampHOTO MKOIBHOTO M 35 gereir (10,2%) cpemnero
IIKOJBFHOTO BO3pacta. Hamboree pacmpocTpaHeHHOW NoKamu3amued TyOepkyrnesa y nmerei 1-if
rpynnbl ¢ WH(EKIHMOHHBIMH  3a00NieBaHMSIMH ~ OBIJIO  MOpPaXCEHHWE  OPraHOB  ABIXaHMA,
nuarHoctupoBanHoe y 55 pereit (91,7%) ¢ BetpsiHO# ocnoit, y 3 (50%) neteit ¢ BOb-undexiueii,
2 nereii (100%) ¢ BUU-undexuueii u 23 nereii (100%) ¢ BI'C (y 2 =15,132; p=0,002). Cpenu HuX
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TyOepKyJe3 BHYTPUIPYIHBIX JTHMM(paTHYeCKUX y3510B oTMmedeH y 45 npereir (75 %) ¢ BerpsHOH
ocmoii, y 2 nereii (30%) ¢ BOb-undekuueii, y 1 pedenka (50%) ¢ BUU-undexiueii u'y 16 (69,6%)
nereit ¢ BI'C (y 2 =4,965; p=0,232). IlepBuuHbIii TYOEpKYJIE3HbIII KOMIUIEKC Y J€TEil ¢ BETPSHON
ocrioii BesBIEH B 9 ciydasx (15%), ¢ BOb- 1 BUU-undexnueit — no 1 ciydaro (COOTBETCTBEHHO
16,7 n 50%), ¢ BI'C B 5 (21,7%) ciy4asx (y 2 =2,004; p=0,782). UnpunsrpatuBHbIA TyOepKye3
JETKUX BBIABIIEH y 1 pebeHka ¢ BerpsHOH ocmoit m y 2 mereit ¢ BI'C (y 2 =2,88; p=0,559).
Ty6epkymnoma chopmupoBanace Tonsko y 1 pedbenka ¢ BI'C. I'enepanmzanust TyOepKyJIe3HOTO
mporiecca BO3HUKIA Yy 3 eTel ¢ BeTpstHoil ocmoil, y 3 merelt ¢ BOB-undeknueit n y 1 pebenka c
BI'C (x 2 =16,27; p=0,001). Brenerounyro noKanu3anuio TyOepKyine3a WMenn 2 peOeHKa C
BETPSIHOM OCIIOM, BO3HUKILEH B NEPUOJ CTALHMOHAPHOIO JICUEHMS.Y MNAaUMEHTOB l-H rpynmsl c
[apa3suTO3aMH TaKKe Yalle BBIABISIICS TYOEpKyJie3 OpPraHOB AbIXaHUS, KOTOPBIH JHAarHOCTHPOBAH
nipu 3HTEepodmo3e y 180 nereii (93,8%), msimbmmose — y 80 (93%), TOKCOKapo3e U TOKCOIMIa3MO3€ —
y 2 nmereit (CooTBETCTBEHHO, 28,6% u 66,7%), ackapuaoze — y 4 (100%) u ommcropxoze — y 3
nereit (100%) (x 2 =41,757; p=0,000). TOH y mereii 1-if rpynmsl ¢ mapa3uro3aMy darie ObLI
NpEeACTaBICH NepBUYHBIMU (Gopmamu. TyOGepkyine3 BHYTPUTPYAHBIX JTUM(PATHUYECKUX Y3JIO0B IPH
HAJIMYMU SHTEepoOmo3a nmenu 134 pebenka (69,8%), npu Hamuuuu sMoOimo3a — 57 mereit (66,3
%), ackapuo3a — 3 pedenka (75%), omucropxosa — 1 (33,3%) (x 2 =22,247; p=0,000). [TepBuunbIii
TyOepKyJe3Hslii KoMIuleke 3adukcuposan y 37 mereit (19,3%) ¢ sHTepoOmo3omMm, y 14 nereit
(16,3%) ¢ mambmmo3oMm, y | pebeHka ¢ TOKCOKapo3oM, y 1 ¢ ackapuo3oM Hy 1 ¢ onucTopxo3oM (i
2 =1,677; p=0,879). UadunpTpaTuBHEI TyOepKyIe3 JETKUX UMENIH 1o 4 peOeHKa C SHTepOoOH030M
n namoimo3oM u 1 pebenok ¢ ommcropxo3om. Hammume odaroBoro TyOepkyses3a ObUIO BBISIBICHO
TONBKO Yy 3 Aereil ¢ »HTEpOOHO30M W y 2 nereiic JsiMOmmo3oM. [ImeBpuT muarHocTHpoBaH y 1
pebenka ¢ IHTepoOHro30M, v 3 meTei ¢ JIMOIH030M, ¥ 1 ¢ TOKCOKapo30M M Y 2 ¢ TOKCOIIIIa3MO30M
(x 2 =61,295; p=0,000), a Tybepkynmoma — y 1 pebeHka ¢ 3HTepoOHO30M. | 'eHepaln30BaHHBIH
TyOepkyses passuwics y 6 aereit (3,1%) ¢ sHTepobuosom u y 4 nereit (4,7%) ¢ nambiuo3om (y 2
=1,055; p=1). Buenerounslii TyOepKyse3 BbISBICH Y 7 ieTell C 9HTEPOOHO30M, Y 2 € JIIMOIHO30M H
y 1 pebenka ¢ TtokcomiazmozoMm (y 2 =9,041; p=0,037).113 91 pebenka ¢ WHPEKIHMOHHBIMH
OOJIe3HAMH pa3NWYHbIE BapHaHTBl COMAaTHYECKON maTonornu wuMmenu 28 gereit (tabm. 1).
O0paboTKa JaHHBIX TPOBEICHA C IOMOMIBI0 IporpaMMbl Statistica 6.0. 3HAYMMOCTH pa3ITHIHA
Ka4eCTBEHHBIX INIPH3HAKOB B CPaBHMBAEGMBIX TPYIIAaX OLEHWBAIM NpH nomomu j 2 Ilupcona.
Amnanu3 (akTopoB pHcka pa3BUTHA MH(EKIMOHHBIX M Mapa3uUTapHBIX 3a00JIeBaHMI NPOBENCH C
TIOMOIIBI0 OMHAPHOHN JIOTHCTHYECKOI perpeccum, pe3ysIbTaThl MPEJCTABICHBI B BU/IE OTHOIICHMS
mraHcoB (OR) u 95% noBepuTenbHOrO HHTEpBANa

PesynbTaTel umccaenqoBaHuss u  o0cyxkaeHume: Cpemu nmeteid ¢ HWHOEKIMOHHBIMH |
napasuTapHeIMU 3a00sIeBaHISIME TipeoOnananu Mansuuku (58,3% — 200 mereit), cpenu neteit 2-it
rpynmsl (0e3 MHOEKIMOHHBIX M Hapa3uUTapHBIX 3a00eBaHui) Manpuuku cocraBmwin 49,1% (404
pebenka) (y 2 =8,13; p=0,004). OTHOCHUTEIBHO HHU3KHHA PHCK PA3BUTHUS HH(DEKIIMOHHBIX H
napasuTapHbIX 00Jie3HeH y O0JIbHBIX TyOepKysIe30M jaereil xapaktepeH ais neBouek — OR=1,447
(95% U 1,122-1,866). B Bozpacte ot 0 g0 3 net B 1-it rpynne 6sut0 86 nereit (25%), a Bo 2-i —
155 nmereit (18,9%) (x 2 =5,7; p=0,017). Homkonpaukamu (4—6 ner) B 1-ii rpynme siBisuics 110
nerett (32%), Bo 2-it rpymme — 196 (23,8 %) (x 2 =8,46; p=0,004). [eTeil Ha4aIbHOTO MIKOIHHOTO
Bo3pacra (7—10 siet) B 1-i rpymme 6suto 100 (29,1%), Bo 2-it — 261 (31,7 %) (y 2 =0,76; p=0,382).
B 1-it rpynme nereit cpeanero mxonpHOro Bospacta (11-14 ner) 6su10 Beero 47 uenosex (13,7 %),
BO 2-it — 210 (25,5%) (x 2 =19,75; p=0,000). [letn ¢ HanmuuneM MHGEKIMOHHBIX M Mapa3HTapHbIX
3a0osieBaHUI pee SBIIMCH JKUTEsIMH ropoaa (121 pebGeHok, 35,2%), wem netw ¢ HX
orcyrctBueM (400 mereit, 48,6%) (y 2 =17,54; p=0,000). OuenuBas conmanbHBIA CTaTyC CEMEW,
MBI BBLICIWIN JIeTed U3 COLMAIbHO [e3aJalTHPOBAHHBIX CEMeH, K KOTOPbIM OTHECEHBI
Malioo0ecreueHHbIe, MHOTO/IETHBIC, HETIOJIHbIE, & TAK)KE OIEKaeMble U BOCIIUTHIBAIOLIUECS B JOMAX
pebeHka) M Jereil W3 COLMONATHYECKUX CeMEH, POAMTENH KOTOPBIX HAXOJMINCh B MECTax
JIMLICHUsS] CBOOOBI, 3JIOYHOTPEOISIIM aKOroieM M NPUHUMAJIM HapKOTHYecKHe BemiectBa. M3
CONMAIBHO COXPAaHHBIX ceMe B 1-if rpymme 6bpun 84 pebenka (24,4%), Bo 2-it — 324 (39,4%) (y 2
=28,69; p=0,000). B coumanbHO Ie3aJaNTUPOBAHHBIX CEMBSX BOCIUTHIBAINCL 203 pebOenka
(59,1%) u3 1-ii rpynmet u 403 pebenka (49%) w3 2-it (x 2 =10,0; p=0,000) (tabm. 2). K
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MIPOKUBAIOIIMM B COLIMOMATUYCCKUX CEMBSX OTHECCHBI 56 neteit 1-it rpymmer (16,3%) u 95 nereit
(11,5%) 2-it rpymmer (y 2 =4,88; p=0,027). Bonee BBICOKUI pUCK Pa3BUTHS HHPCKIUOHHBIX H
napasuTapHbIX 3a00JIEBaHUH YCTAHOBJIEH Y J€TeH U3 COLMAIBHO JAe33JalTHPOBaHHBIX U
coumonaruueckux cemed — OR=2,006 (95% AN 1,511-2,662).TyOepKyne3 OpraHoB IbIXaHHs
BoisiBiieH y 317 nereit (92,4%) 1-i rpynnel u y 702 nmereit (85,4%) 2-#t rpymmsr (y 2 =10,88;
p=0,008) m m©Hambomee wacTto OBII TpeAcTaBICH MepBHYHBIME (opmamu. Tybepkyme3
BHYTPUTPYZAHBIX JHMbaTtndeckux y31aoB wumemn 233 (67,9%) u 493 pebenka (59,9%)
cooTBeTcTBeHHO () 2 =6,52; p=0,011). [lepBuunbIi TyOepKyIe3HBIH KOMIUIEKC JHATHOCTHPOBAH Y
63 nereit (18,3%) 1-it m y 138 nereit (16,7%) 2-it rpynmsr (y 2 =0,42; p=0,516). Bropuunsie
(dopmBI TyOepKyJe3a GUKCHPOBAINCH peke. Tak, HHPMIBTPaTHBHBIN TyOepKyme3 oka3alics MeHee
XapakTepeH s feteit 1-# rpymmsr (9 neteit — 2,6%) mo cpaBHeHHIO co 2-i (46 gereit — 5,5 %) (x 2
=4,75; p=0,029). OuaroBsiii TyOepkyne3 B 1-if rpynmne 3aperucrpupoBat y 4 nereit (1,1%), Bo 2-i
-y 13 (1,6 %) (3 2 =0,29; p=0,590). DkccynaTuBHbBIe IIEBPUTHI BhIABICHB Y 6 (1,7 %) my 8
(0,9%) nereit (x 2 =1,23; p=0,268). TyOepkyiomy umenu mo 2 peOcHKa B 00EUX Tpymmax
(cootBerctBenHO 0,5 1 0,2%) (x 2 =0,82; p=0,366), a ka3e03HyIO MHEBMOHHUIO — | peOCHOK m3 2-i
rpymsl (0,1%) (x 2 =4,88; p=0,027).I'enepanuzanus TyOepKyae3HOTO Ipolecca oTMedeHa y 15
nereit (4,3%) 1-it rpynmsl 1y 58 (7%) mereit 2-i rpynmsl (y 2 =2,97; p=0,085). Tonbko y nereit 2-
H Tpynmbl ObUT JMArHOCTHPOBAaH JHMCCEMHHHPOBAaHHBIM TyOepkyne3 (6 gmereir, 0,7%) u
TyOepKyne3nslii MeHMHTHT (5 geredd, 0,6%). OcHOBHas Macca JeTed C TeHepalu3anueH
TyOepKyJe3a UMEIU COYeTaHUE Pa3MYHBIX JIOKAIM3aui crnenududyeckoro mporecca (47 nerei,
5,7%). Buenerounsiii TyOepkyne3 ooHapyxeHn y 11 mereii (3,2%) B 1-if rpynme u y 62 (7,5%) Bo 2-
it (y 2 =7,28; p=0,007). Cpean HUX MOUYENONIOBOIT TyOepKyie3 BeIsiBIeH y 7 (2 %) u'y 40 (4,9%)
netet (y 2 =4,287; p=0,038), kocTHbIil TyOepkyne3 y 2 (0,6 %) uy 9 (1,1%) (x 2 =0,241; p=0,623),
TyOepkyie3 nepudpepuueckux numpatudeckux y3noB B 2 (0,6%) u B 6 (1,7 %) ciyuasx (y 2
=0,013; p=0,910). AogomuHanmpHbIN TyOepkyae3 (6) u TyOepkyine3 koxu (1) 3adhukcupoBaHbI
TONBKO y nereil 2-i rpynmbl. /luarno3 TyOepKyJIe3HOW WHTOKCHKAI[MM ObUT BBICTABJIECH TOJIBKO
onHOMY peOeHKy u3 2-if rpynmel. OcinoxHeHus Tybepkyies3a Bo3HUKIM y 37 nereit (10,7%) B 1-i
rpynne u 'y 60 gereii (7,2%) Bo 2-i (y 2 =3,86; p=0,049). bakrepuoBbieneHne UMENOCh y 15
(4,3%) m y 76 pmereit (9,2%) coorBerctBenHo (y 2 =7,98; p=0,047).Ilomumo MHQEKIIMOHHBIX U
napasuTapHBIX,APYTHE COMYTCTBYIOIIME OO0JIE3HH (COMAaTHYECKHE) 3aperucTpupoBaHbl B 1-i
rpynne y 251 pebenka (73,1%), Bo 2-if — y 625 nereii (76,1%) (y 2 =1,06; p=0,304). B wactHOCTH,
GoJe3HH cHCTeMBI KpoBooOpamenus y 76 (22,2%) u y 221 pebenka (26,9%) (x, 2 =2,6; p=0,107).
3aboneBaHus AbIXaTeNbHON cucTeMbl uMmennuch y 11 nereit (3,2%) B 1-it rpynme u y 53 pebeHka
(6,4%) Bo 2-#t (x 2 =4,9; p=0,027) n yame ObIIM TIpeACTaBICHBI OPOHXUTOM, OPOHXHAIHLHOMN
acTMOHM, NOJUIMHO30M; II0 OJHOMY pe0CHKY HMeNH [AMarfHo3bl MYKOBHCIHIO3, ajbBEOJHT,
cybaTtpodudeckuii puHUT, OPOHXOJICrOUHAs qUCIIIa3ksd. AHeMus pa3suwiach y 43 nereit (12,5%) B
1-it tpynme u y 62 nereit (7,5 %) Bo 2-ii rpynmne (y 2 =7,36; p=0,007). bone3nn mouenonoBoi
cucremsl 3adukcupoBanbl y 39 nereii (11,3%) 1-i rpynnet u 'y 118 nereii (14,4 %) 2-it rpynmsl (,
2 =1,9; p=0,169). Otn 60ne3HN UMeNH OOJBIIONW JMANa30H HO30JOTUH, CPEId KOTOPHIX CaMBIMH
YacThIMM OBUIM aCTEHO-HEBPOTHYECKMH CHHAPOM M 3a[epiKKa MCHXUYECKOTO PAa3BUTHS; PExe
(dUKcHpoBalM SHYpe3, MAETCKMH IepeOpasbHBI Mapanny, Majble MO3TOBble JUC(YHKIUH,
onMro()peHHIO, 3CCEHIINAIBHBINA TPEMOp, HAPYILICHHUE CHA U TTIOBEJCHUSL.

BuiBoa: OTHOCHTENTEHO HU3KUH PUCK Pa3BUTHUsI HHPEKIMOHHBIX U Mapa3UTapHBIX 3a001eBaHUN
y OOJBHBIX TyOepKyie3oM JeTed XapakTepeH s JeBOodYeK, jkureied cena.. [Ipm sTtom waime
MH(EKIMOHHBIMU W Tapa3uTapHBIMH OOJIE3HSAMM CTpaslajii JOLIKOJIBHUKH (4—6 sieT), Hanboiee
penko - getu 12—14 ner ¢ akTHBHBIM TyOepkyrne3oM. MHekunoHHbIe U mapa3uTapHbIe OONEe3HU
OKazalluch OoJiee XapaKTepHBIMH JJS JeTel W3 ceMel counuanbHOro pucka. COOTBETCTBEHHO
JIOTIOJTHUTENbHON (DTH3MATPUIECKON HACTOPOXKEHHOCTH TPEOYIOT NETH AOIIKOIBHOTO BO3DPACTa,
0COOEHHO MY’KCKOTO TI0JIa ¢ MH(PEKIIMOHHBIMHU U TIapa3uTapHBIMH 3a00JIeBaHUSMH, [TPOKUBAIOIINE
B COIMAJILHO J€3aJalTHPOBAHHBIX CEMbsX. BOJE3HU AbIXaTeNbHON W IMUILEBAPUTENBHON CHUCTEM
pexe CcoueTanuch C HMHGEKIMOHHBIMM M Tapa3sUTapHBIMU 3a00JICBAaHMSIMH y AETEH, OOJBHBIX
TyOepkyine3oMm. [letn ¢ mapasutapHoil wH(eknueir B 50% ciydacB MMEIM T'CHEPaTU30BaHHBIC
(opMBI TyOEpKyIe3a, 4To, BEPOSTHO, OOBACHIETCS UMMYHOCYIIPECCUBHBIM JICHCTBHEM I1apa3uToB.
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Annomayua: ¢ cmamve U3VHAOMCA 60NPOCHL PA3GUMUAL COTHEUHOU DHEPemuKu u pocm
9KON02UYECKUX Npobaem U ux 63aumocesnsv. JJusepcugpurayus ucmoyHUKo8 21eKmpoIHepeUU
AGNAEMCA OOHUM U3 OCHOSHBIX Qaxmopos paseumusa yueunusayuu. Conneunas suepeus
AGNAEMCA  IKONO2UYECKU — YUCTNOU  9JeKmpodsHepeuell,  Oe30mX00HOU,  npumensioujell
80300HO81AIEMbIE UCMOYHUKY OSHepaul. DHepeemura HA Ce20OHAWHUN MOMEHM ABNAEMCs
HA4anomM NPOMbIULIEHHOCMY, MOTYKOM IKOHOMUKU. B paseumuu conneunoil snepeemuru
uMeemcs dKOHOMUuYeckas u dKono2uyeckas cmopona. C IKOHOMUYECKOU MOYKU 3peHus,
conneunas dHepeus Oecnaamua u neucyepnaema. C 9KONO2UUECKOU MOUKU 3peHUs, He
npuxHocum epeo Kono02ull, 6e3 omxo0os.

Knrouesvie cnosa: conneunas suepeus, SK0I02Us, YUSUNUIAYUS, 30CPAIHEHUSL.

INFLUENCE OF SOLAR ENERGY DEVELOPMENT ON THE ECOLOGY
OF UZBEKISTAN
Bahretdinova H.A.

Bahretdinova Hosiyat Aripovna - Doctor of economic sciences, Professor,
DEPARTMENT OF MANAGEMENT,
TASHKENT INSTITUTE OF IRRIGATION AND AGRICULTURAL MECHANIZATION ENGINEERS,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: the article examines the development of solar energy and the growth of environmental
problems, and their relationship. Diversification of energy sources is one of the main factors in the
development of civilization. Solar energy is clean electricity, without waste, using renewable
energy sources. Energy today is the beginning of industry, the impetus of the economy. In the
development of solar energy is the economic and environmental side. From an economic point of
view, solar energy is free and inexhaustible. From an environmental point of view, does not harm
the environment, without waste.

Keywords: solar energy, ecology, civilization, pollution.

VIK 332.3:502.1.131.1

ConHeuHBIe 3JIEKTPOCTAHIIMA SBISIOTCS 3JIEKTPOCTAHIIMAMH, JOOBIBAIOIIMMH 3JIEKTPOIHEPTHIO
ot mwiaHeTs! CoyHIa - CTAOMIIBHOTO MCTOYHHWKA SHEPrHU. BOT yke Ha MPOTSHKEHUH COTEH THICAY
ner maneta CoJHIE TepelaeT CBOIO SHEPTHI0, W IO IOJACYETaM COBPEMEHHBIX YYEHBIX Oynmer
IepeaaBaTh CBOE TEIIO M YHEPTHIO eIlie MPUMEPHO MIJUIHOH JIET.

Hacenenne Mupa pacTeT eXeroIHO, MPOMBIIIICHHOCTh Pa3BUBACTCS aKTHBHBIMH TEMIIAMH, BCE
3T0 TpeOyeT JOMOIHUTENBHBIX PECYPCOB, TaKMX Kak, K MpuMepy, sHeprus. ObecrieueHne HyKHBIM
KOJIMYECTBOM DHEPrHMM HACEJIEHUS CTOUT IJIaBHBIM BOINPOCOM Ha MEXKAYHApOJIHBIX COBETAaX.
'maBHBIM BONMPOCOM B MEXKAYHApOJHOH IOJMTHKH SIBISETCS pa3paboTka ¥ BBE/IEHHE
BO300HOBIISIEMBIX MCTOYHUKOB 3iekTposHepruu (BMD). Ha nannoe Bpemss BUD wucnonb3yercs
OYCHb PEJIKO, HO IO MPOTHO3aM YYCHHBIX, MOTpeOacHrne Hacenenuem mupa BUD cocrasur B 2020
rogy okoino 25%, a x 2040 romy - 6omee 50%. CyriecTByeT MHOXKECTBO BHJOB BBIPAOOTKH
SHEpruM, Hambojee TIOMyNIApHBI, aTOMHAs 3JIEKTPOCTAHLNS, THAPOIIEKTPOCTAHINS, TOIUIHBO,

73



BETpEHasi SHEPTrusi, COHeuHas sHeprus. Hanbosee sKOIOrMUeCKH YHCTHIM BUJ HEPTHH, C HAILICH
TOUYKHU 3PEHUS, 3TO COJTHEYHAs YHEPTUsl.

3emust Bpamaercsi Bokpyr Comnna, 6e3 CosHna He Obuto ObI M XKM3HM Ha Hallel IUIaHeTe.
I'maBHOW 0COOCHHOCTBHIO COJIHEYHOTO H3JIYYEHUs SBIISIETCS MPOJODKHTEIBHOCTE COJIHEYHOTO
cusiHus. IIpoliecc 3KOJIOTMYECKOTO BIMSHHS Ha OKPYXKAaIOIIyl0 cpeny 3eMiid 00yciaBiMBaeT
yMEHbIIICHHE B Ooublneil "acTu ynpTpaduMoIEeTOBBIX M MH(PAKpacHBIX CHEKTPOB sydeil. Hamia
IUTaHeTa U3 o0IIelt SHeprun conHIa, morydaeT 211023 k/[x.

YpoBeHb OMO’HEPTHH BIHAET HAa YPOBEHb XKU3HH HACEICHUS. DHEPTHUS HCIONb3YETCS HE
TOJIBKO [l OOECledeHHs >KU3HEICATENbHOCTH HACENeHHs, HO M TaK JXE€ B KadecTBE
MOBBIIEHHsT SKoHOMUYecKkoi BeITonsl. B CIIIA exeromno tparurcs 1,4 TpuuIHOHA AOJUTAPOB
Ha DHEPTHIO, TEM BpeMeHeM B Y30ekucrane okono 12,8 mupna mommapos. Takoit Bua sHEpTUn
O4YEHb 3aTpaTeH, W HECOBEPIICHEH, MHOT0 JHEPrHMHM TepseTcs B IMYTH A0 MOTpeOHUTENs.
[Moatomy BUD npuobperaer HanOONBIIYIO MOMYISIPHOCTb, B MUPE Ka)Iblil ToJ HaOupaeTcs
0K0J10 20 MJIpA TOHH YCJIOBHOTO TOILIMBA.

CoJHIe €XeromHo OTNpaBiieT Ha 3eMito dHepruto B konmdectBe 10 kBT/4, Ha BCIO cyxylo
MOBEPXHOCTh 3eMJIM IPUXOIUTCs 0Koi10 20% Takoil sHepruu.

Vcnonb3oBaHue CONHEUHOM SHEPTUHU TOJIBKO HabupaeT 000poThl. Eciin ycTaHOBUTH COTHEYHBIC
GaTtapeu B ITyCThIHE, K IpuMepy B KbI3bUTKyMe, TO MOXKHO MOJTYYHUTh CTOJIBKO AJIEKTPOIHEPTHH, YTO
MOJHO OyzeT obecrieunts Bee rocymapersa CHI'.

ConHevHasi SHEPTUs MO3UTHUBHO MOBIHMAET HA 3KOHOMHMKY, MO3BOJIUT YIy4IINThH ee Oojee 4eM
Ha 30%. [ToMHMO 5KOHOMHYECKHMX BBITOA, TAK K€ COJIHEUHAs 3HEPIUs MMO3MTHBHO MOBIMAET HA
9KOJIOTHIO, YMEHBIIINTCS UCIIOJIb30BaHUE Toprodero Marepuana Ha 50%, u 3arpsisHeHne aTMochepbl
6onee yeM Ha 80%.

OcCTpo CTOMT 3KOJOTHYECKMH BONPOC O Bpene HAHOCUMBIM TPaJUIMOHHBIMH CIOCOOaMHU
MOJYYSHHsI DIIEKTPOIHepruu. M3-3a BHIOPOCOB NMAPHUKOBBIX Ta30B B arMoc(epy MOBBILIACTCS
TeMIepaTypa Ha IUIaHEeTe, YTO MOXKET IPUBECTH K IPUPOTHBIM KaTaKIU3MaM.

Jlvokcua yriiepoja BeIpabaThIBaeMbIi B MPOIIECCE CIKUTAHMS MPUPOIHOTO ra3a, HehTH U yriis
BJIMSIET Ha TeMIlepaTypy HoBepxHOCTH 3emi, cosfaercs addext mapHuka. McnonszoBanne BUD
TI03BOJIUT COKPATHTH 00pa3oBaHue JHOKCHIa yTriiepoja B atMocgepe.

[lepBbIME mIar K coJIHEYHBIM 3JeKTpocTaHmmsaM cxaenanmn B CIIA n mpoxoimkaroT BeCTH
aKTHUBHYIO MTOMUTHKY B 3TOH obmactu. B 2015 rogy B CLLIA Ha KpbImax JOMOB OBLIO YCTaHOBIICHO
oko10 800 000 conHeYHbIX NaHETIEH.

ComnHeYHbIe 3IEKTPOCTaHIIUA UMEIOT TaKHe MOJIOKUTENbHBIE 3P (EKTHI:

e [Ipy cO371aHNM COTHEYHBIX CTAaHIMI HE MCIIONB3YIOT OMAaCHBIE BEIIECTBA /IS AKOJIOTHH;

o ConHeuHass dHEprus He BbIOpachIBaeT CBOM OCTaTKM B arMocdepbl, OCTaTKH TOH caMoOi
SHEPIUH U ABISIOTCA MOJIYyYSHHON AIIEKTPO3HEPTHEH;

® YCTaHOBKA COJTHEYHBIX IEKTPOCTAHIIMI HE HAHOCAT BPEI 3€MHOIl TIOBEPXHOCTH, B OTIHUYNE
OT APYTUX TPAAULIMOHHBIX BUIOB JIEKTPOCTAHIIHIH;

o ConHEeuyHBIE TIaHEIHM HE TPeOyIOT 0COOBIX 3aTpaTt, PecypcoB, MX HEOOXOIUMO MBITh BOJOW U
10 Mepe BO3HUKHOBEHHS HEMONAOK.

V36ekucrtan OepeT OpHUEHTHP Ha «3EJEeHYI0» SKOHOMHUKY. Ilpe3uneHtoM cTpaHbl Obula 1aHa
PEKOMEHALMSI 110 COKpAIIEHUIO 3HeproéMkoct, 1o 160 xr HedTsaHoro skBuBajeHTa Ha 1000
nomtapoB BBII. OxHolf U3 BaXKHBIX Mep NPHU TaKOH PEKOMEHAALUH, 3TO MEPEUTU K «UHCTBIM»
BUAaM 31ekTpodHeprud. Ha comHeuHsle anexrtpoctannuu k 2030 rogy MOIIHOCTH AOJDKHA
coctaButh 5 I'Bt, B T0o Bpems kak Ha 'DC — 4 I'Br, Ha Berpossie -1,7 I'Bt, Ha ADC — 2,4 I'BT. K
2025 tomy BUD pmomxkHBl cocTaBusaTh 19,7 TpOIEHTOB Bceil BBIpabAaTHIBAEMOW MOITHOCTH
V36ekucrana.

Ha nmanHbli MOMEHT Hanboee HCIOoIb3yeMble HCTOYHUKH YHEPTHUH B Y30eKnucTaHe 3To He(TH,
ras, yrojib ¥ TuApodHepreTuka. bonpiryro gacts, okono 97% 3anuMaer HedTh 1 ra3. [loreHunan
COJTHEYHOH 3JIEKTPOIHEPTHH B Y30ekucTane coctaBuT 50,9 Miipx TOHH HE(DTSIHOTO SKBHBAJICHTA.
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V30ekuctaH B3sUl HalpaBjieHHWE Ha pa3BUTHE coiaHeyHoi osHepretuku. K 2030 rony
IUIAHUPYETCSl TOCTPOUTH OKOJIO 25 KPYIHBIX COJIHEYHBIX OJJIEKTPOCTaHLMH. 3a aBa roja
IUIAHUPYETCS. TOCTPOMTH KPYIHYIO COJHEYHYIO 3JIEKTpOCTaHluio Momuocteio 100 MBT B
Hapowuiickoii obmactu. Yke ecTh MOTEHIMAIbHBIC WHBeCTOphI, kommanus Sky Power Global
(KaiimaHOBBI 0OCTpOBa) COOMPAIOTCS BIOXKHTH 1,3 MIIPJ I0JUIAPOB.

B V30ekucrane mimaHupyeTcs BBIpadaThBaTh OKoyo 67,5 mipm kBt/u, a x 2030 roxmy
YBEJNMYHTH BBIpaOaThHIBAEMYIO AJIeKTpo3HeprHio 10 120 mipx kB1/4.

HyXHO OTMETHTH TaK XK€, YTO COJHEYHAs 3JIEKTPOIHEPTETHKA B Y30EKUCTaHE IPHUMEHSICTCS HE
TONBKO B Oospmimx MacmrabaXx Ha YpOBHE MLEJNOT0 TOCYAapcTBa, HO W TaK JK€ Ha YPOBHE
HaceneHus. HaceneHune MoOCTOSHHO O3HAKaMIIMBAIOT C MPEUMYIIECTBAMH COJHEYHBIX IAaHENEH, U
MHOTHE YK€ 3aMHTEPECOBAaHHBIE B IKOHOMHUYECKOI BBITOAE M HKOJIOTHYECKOHN Oe3omacHoCcTH
MEepeIUId Ha YIOTpeOIeHUe INeKTPOIHEPTUN UCKITIOUUTENIBHO OT COJIHEUHBIX MaHeNeH.
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Appec: Mockga, yn. OXoTHbI# pag, 1
3. Poccuinckan rocygapcreeHHan 6ubnuoreka (Prb);
Apgpec: 110000, MockBa, yn. BosaBuxeHka,3/5
4. Poccuinckan HaynoHanbHas 6ubnuoreka (PHB);
Appec: 191069, Cankr-Metep6ypr, yn. Cagosas, 18
5. HayuHas 6ubnuoreka MocKOBCKOro rocygapCcTBEHHOro YHMBEpCUTETa
nmeHun M.B. JlomoHocoBa (MIY), MockBa;
Appec: 119899 MockBa, BopobbeBbl ropbl, MY, Hayunas 6ubnuoreka

MONHBLIA CMUCOK HA CAUTE XXYPHANA: HTTPS://3MINUT.RU

Bbl MoXeTe cBOGOAHO AenuTbCA (OOGMEHNBATLCA) — KONMUPOBATL U PACNPOCTPAHATL MaTepUanbl
M cO34aBaTb HOBOE, ONUPasACh Ha 3T Matepuansl, ¢ OBA3ATESIBHBIM ykasaHuem aBTopcTBa.
Moapo6Hee o0 npaBunax uutupoBaHua: https://creativecommons.org/licenses/by-sa/4.0/deed.ru
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