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AHJATIIA
"AnMaTbl METPONONMUTEHIN] incisniri
i HIHIH  Kayinciamiri  men  bUDKBIMAHTBIHABUIBIFBIH  Gackapy”
UL rictihon T NUIACKIHBIN. MeTpononmTeninin Kypictik iKyliecin 3epTTey KOHE
Taj.mzyinixﬁ XKOHE )Kawbu‘i'nap BIC, MeTpononuTen xypictix Kyiecinin e3repry, KayincismkTl,
s Abl - KamMTamaceis etyre 6 i
TTey MEH
ONTHMALIAYFa APHATIFaH. y SyJty S HPORECTEPIEE SEPEEES

AHHOTAUMANA ©3aPA YHIMAACTHIPbLTFan JMTEPATYypaNbIK IbIFapMasiap, )KHHaH bl J[1iCTEME
xacanrat JCPEKTCP JKHHAY SkoHe Oaranay amanusi xepcetineni. JKypictik KyieHiH KambimThi
eTICTIKTEPL, ABTOMATTLI JKYHE MeH JXyprisy xanirepnepi, sxypictik xocrnapiay xkaHe GakbuUiay
pricTepl TAIAHATHIH MAHBI3NIbI MOCENENEP/Ii KaMTaMachI3 eTefi.

'3e'prre)‘u1m HETI3TT MaKcaTTapbl, Xypictik yitenin kasipri ky#in Tanjay, e3repTyliH
MYMKIHIIKTEPIH, TOYNKTEP MeH THIMAINIKTI KeTinaipy yuiin Tanceipsic Gepy *koHe onTHMasaay

BICTEPIH B A ) JKymbicTa biHFainel omicTeMenep, KoNapiblH ONTHMANIAYbI,
GaliTaHBIC XHE KAHTapy XKYHECiH 1ambiTy KepceTines.

AHHOTALIMSA

Jlunnomuas paboTa "VIpaBneHue JBHKEHHEM M0€30B AJIMATHHCKOTO METPOMOIMTEHA"
[OCBSIICHA UCCIIECIOBAHMIO M aHAJIM3Y CHCTEMBI YIIPABJICHHS JBHKECHHEM T10€3/10B B METPOTIOJIUTEHE
ropona Ammartsl. Llenb paboThl 3aKio4aeTcs B M3y9eHHH M ONTHMH3ALAH [IPOLIECCOB YTIPABICHHAS, C
nesIsio0 obecnedeHns 6e30nacHOCTH, 3G GEKTUBHOCTH M IyHKTYIbHOCTH IBHKEHHS TOE3/I0B.

B aHHOTAILIMH PEJICTABJIEH 0030p JTMTEPATYpPhl B COOPAHHbIE JAHHbIE, A TAKXKE IIPOBEICHHBIA
aHATW3 TeKyIled CHCTEMBI YNPABICHHS IBH)KCHMEM MOE€370B AJIMATHHCKOTO METPONOIHTEHA.
PaccMaTpHBAIOTCS OCHOBHBIE AaCIEKTBI, BKIIOYas CHCTEMY CHTHATH3AlMH, aBTOMATHYECKOE
yIpaBJeHre T0e31aMH, METO Ibl ITAHMPOBAHKS X KOHTPOJIA IBHIKEHHS.

OCHOBHBIE 3a]1a4d MCCIIEOBAHMS BKIIOYAIOT aHATM3 TEKYIIHX NpoOieM U OrpaHHHYeHHH B
CHCTEME YIIpaBJICHHS], BHIABICHHE Y3KUX MECT U Hed(PYEKTHBHBIX POLECCOB, @ TAKOKE MPE/UIOKEHHAC
peKOMEHIAIMH ¥ METO/IOB ONTUMHU3aIMH. B paboTe paccMaTprBAIOTCS PAsTHIHBIE IIOIXO/BL, TAKHE

KaK BHEJPEHHE HOBBIX TEXHOJIOTHi, ONTUMH3ALH rpadMKOB ABMKEHHS, YTy YIICHHE CHCTEMBI CBSI3H
¥ 00paTHOM CBSI3H.

ANNOTATION

"The Management of Train Operations in Almaty Metro" is a diploma thesis dedicated to the
study and analysis of the train operation management system in Almaty Metro. The objec_twe of the
work is to examine and optimize the management processes to ensure the safety, efficiency, and
punctuality of train operations. _

The abstract presents a review of relevant literature, collected data, and copductgd analysis of
the current train operation management system in Almaty Metro. Key. aspects .mcludmg signaling
systems, automatic train control, train scheduling methods, and monitoring are d1§cussed.

The main research tasks involve analyzing current issues and lir.ni'tatlons in the management
System, identifying bottlenecks and inefficient processes, and providing .rec;)mmend.anonsf and
Optimization methods. The study considers various approaches such as thp lmpde;neggatlﬁn of new
technologies, optimization of train schedules, improvement of (‘fonlnmuplcatlgn an A eedback systems.

The research findings can be valuable for the metro adn}lnlstratl(')n, d{spatc engineers, and all
stakeholders involved in the management and planning of train operations i the metro system. The
diploma thesis provides a comprehensive understanding of the current manz}gement s.ystem and (.)ffers
Practical recommendations to enhance the efficiency and saffaty of train operations, ensuring a
Smoother and more effective transportation flow for passengers in Almaty Metro.
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KIPICNE

JIUnIOMIBIK ”GI-MHCT.HH O3ekTiniri: Kana TypreiHgaphlH  TachiMalaay
maKcaTblHAd METPONIONIUTEHHIKY AJIATBIH OpHBI e

2 s pekue, ce6e6i xenin kesik, aBToOYC,
Tponﬂeﬂ6yc KOHE TPAMBaH cekinai kenik TypiHe Kaparanaa KanaHbiH 6ip OpHbIHAH
exiHIi OPHBIHA JICHIH  Typrumpap TachiManiay endyip Te3 yakbITTa ICKeE
acblpblﬂaﬂbL

ANMATBI KQTACBIHBIH MeTPOnonuTeninixy anraikel 6eiri 2011 xeuiasiH -1
KeITOKCAH/A AlHBULIBL. 3aMaHayu TEXHONOrUsIIap/Abl eHrizy GoMbiHINA KOCTApAbl
xy3ere achlpy YIIiH AnMare METpononutenin cany 6apwiceinga «Herrenknecht AG»
peMic KOMMAHHSCHIHBIH «Herrenknecht S-320) )KOFapbl ©HIIPICTI TOHHEN Ka3yIlbl
kelleHl CaTBIMl ANBIHFAH. Anmarh METPOMNOJIMTEH] eNiMi3 YIIiH CTpaTeTrHsuIbIK
MaHBI3/bl HBICAH OONbIN Tabbimanml. YKoGa OoibiHIa, METPOHbBIH alFalIKbl Ke3eri
@ypmaHOB TeH PaiibiMGex AQHFBUIBIHBIH  KUBLIBICHI MeH AGaii koHe I arapuH
KelleIePiHIH KHMBUIBICBIH Kanraiinbl. Byn skymbictap peceitnik «Jlaiiton» AAK
KoraMbIHBIH ~ CHILICIHAC OpblHnanasl. TyHHenmbaepie pensc cany, OeiHe-Tene
OaKblIay JKYMBICTApBl Jia peceilikTepniH eHmicinge AjMaTi METPOTIOJIUTEH]
KasakcTaHmarel anramkel, Opransik Asusima exinmi (Tamkent METPOIOIUTEHIHEH
xeiiH) xoHe TM/I-nare! 17-mi METPONONUTEH GOJIBIN CaHanambl. AFAIIKbl Ke3EH/IE
BArOHAAP/bI JKOH/CY MEH TEXHMKANBIK TYPFBIIAH KBI3MET KOpCeTy AYMBICTapPhI
nenofa xyprisinemi. 2012 xeuibl AnMars METPOCBIHIAFbl JKONAYIIbLIAD AFBIMBI
TeyNiriHe opTama ecemnmeHn 30-40 MBIH afmaM Oonanpl, keHinipexk 2015-2020
Kblapel Oyt kepcetkim 300 000 agamra neifin skeTei nered 6omKam Xacanabl.

Anmatel MeTpontonuteni 2011 KbUIABIH jKeITOKCAH aieiana, ToyencisnikTiH
20 KBUIIBIFBI  KapcaHbIHAA MakjanaHyra Gepinmi. AJMatel MeTPOCHIHBIH
KOMayIIbIIap TachiMajlay MYMKIHIITiHE capanTama jXacaraH 3epTTey UHCTHUTYTEI
Taynirine 300 MbIH XKOJIay bl TaChIMAJIAAl aNajsl JAen OoKaraH efi.

byrinri kynne Anmarsr kanacer metpononuteni 2019 xbuisl — 9,04 MIH, 2020
KbUTbI — 12,2 mitH, 2021 xbutbl — 16,3 MJIH TYPFBIHABI TaChIMAJIaFaH. Byrinri xyni
Kaa TypFBIHIapbl METPOIOIUTEH KbI3METIH XHi KoaaHbin Keneni. ConbiMen KaTtap,
METPONOJIMTEeH KBI3METTEPIH KOJJaHy ©3eKTi 6oy cebeGiHeH, AnMaTh KallachklHa
Tafbl 2 GexeT icke KOCBLTYBI JKOCTapiaHy a.

JMNIOMIBIK KYMBICTBIH MaKcaTbl: METpPONOINTEHE NOWBI3NAD KO3FAIBICKIN
backapy sione Gakpulay OKyHesepiHiH €epeKLIENIKTEPIH JKSHE KYMBIC icrey
PHHUMNITEpiH 3epTTey GOMBIN TAGbLUIADL. .

JMnnomasik sKyMbICTBIH 3epTTey 0o0bektici: JIMMIOMABIK XyMbicTa 3epTTey
O0bekTici perinme — Anmarhl Kanackl MeTpononuTeH KOMMY HaJI/Ibl-Me€MJIEKETTiK
KaCinopHL! Tanman e,

AWMNoMABIK HKyMBICTBIH TarnChipMasIapb: AnMaTbI Kanackl METpONoNuTeHiHiK
KYPBUIBIMBIY 3epTTey; OekerTep MEH JJIEKTPIIK JCMo epexmemmelev%PTTey;
MeTpononuTene KonmaHbUIATHIH aBTOMATHKA JKOHC TEJICMEXaHWKa XKykHenepiniy
*PeKuIeTiKTepiH sKoHe KyMbIC iCT€y IPUHLMIIH 3epTTey.



1 HET'I3I'l BOJIIM

1.1 MeTPONOIHTeHHIN NaMybina anannTHKATBIK moJty

OneMHIR SPTYPII CNNEPiHIN Kasipri 3amanrel ipi Kananapbina ToH Genrizepi
xa/IbIKTHIH  KAPKBIHIBL OCY1, KeNik Maructpanbaapbiibii, IHepreTHKaHbIH AaMybl,
5Kk0NOTHANIBIK KAYIITUIKTIR apTyb Gonbin tabbinans. Herisri npoGnemanapbit 6ipi
xanajiblK KOJIK npobiemMachin ey Gonbin Tabbutaabl, Gy eH ajiabiMeH XalblK
caHbIHbIH ©CY KaPKBIHBIHAN 4-5 ece achin TyceTiH aBTOMOGHIIbAEP CAHBIHBIH OCYiHE,
keule MArHCTPATBAAPBIHBIN OTKI3y KaGineTiHiH capKputybiHa, aBTOTYpaKTapibiH
GoMaybIHa OaiIIaHbICThI.

Kasipri 3aMaHfbl ipi KananapabiH KypbuibiMbl opTypiti GarsiTTap 6ObIHIIA
GyKin XaJBIKTbIH KO3FANILICHIH KaMTaMachl3 eTe OTbIPbIN, KalaHblH OYKija TYpFbIH
XkoHE OHCPKICIITIK «.G?JIil"iHiH» ©3/IepiHiH  «apTepHsIapbiMeH» OTETiH KOJiK
KOJIapbIHBIH KEH JKEJIICIHCI3 MYMKiH eMmec. KananapablH KapkbelHIbl ©cCyi Ke3iH/e
oNaylIblIap TaChIMAJIAAPBIHBIH KOJIEMi COHILANBIKTBI efieyJii OojFaHbl COHILABIK,
ep YCTi JKOIayIibliap KeJliri eninepiin (Tpamaait, Tposneibyc, aBTo6ycC) KyMbiC
jcTen TYpFaH XKellicl yiraifraH TackManjapra TeTen Oepe anMaiibl koHe KalalbiK
KeJIiK MpoOIeMachIH LIelIe aTManIbl.

Opnerreri TpaMmBai Oip OarbITTa caraThiHa S5-TeH 10 MBIH XojayuibiFa JediH
KolaylIblIap aFbIHbl 0ap Kana KellenepiHAe KOMIKTIH Heri3ri Typi peTiHae
KoNJaHelIamel. Tposuieiibyc meH aBTOOYCThl caFaThlHAa 3-8 MBIH JKOJay bl
TachIMaJIJalThIH OarpITTap/a naiganany yreiMasl. S00 MbIHHAH acTaM XaiKsl 6ap ipi
Kananapja KellTereH MarucTpajibiapia Xonaylibulap aFbIHbl caraTbiHa Oip GareiTTa
10 MBIH JKONaylIbIAaH acaisl, Oyn >xarjpaina JKEHUT PeNbCTl KOJAAHFaH >KeH.
TypakTsl koJayIubliap arbiHbIMEH 20 MbIHHaH acTaM. JKOJaylublUlap caraTbiHa Oip
6arbiTTa jxanmaii XKosaybLiap TackMallbl MICENECiH METPO apKBLIbI LIELTY KepekK.

MeTpomnonUTeHHiH OTKi3y KabineTiHe KbiCKalia TOKTanaThiH Oosicak, 6 Baro
KypaMbl Ke3iH/ie MEeTPOIOJIUTeH Oip OarbiTTa 1 caratta 50 MBIH afgamra JaeliH, an 8
BaroH KypaMbl Ke3iHze 70 MbIHFa A€HiH JKeMiHiH TackiMaay KaOlIeTIH KaMTamachI3
eTefti, Gy1 peTTe METPONOIMTEH Ka3ipri yaKpiTTa KKannai jkouay ubuiap KOJITiHIH eH
KETLipireH sxoHe bIHFAiIBI TYpi 00BN TAOBLIA/bI.

CoHbIMeH KaTap, erep Kelle/eri JKarnmai xoaybliap KOJIITI )KoJlay LibLIap bl
5-6 KM KaIlIbIKTBIKTa TaCHIMATAAY MOCEJECIH LIelICe, OHNA METPO Oyl IManasoHbl
Kalla ayMarpInpIg Ierine aeiiH KeHeHTel. - _ =

Kananpik KemikTiH €H THIMJi XoHE bIHFAM/IbI TYP! PETIHAE, KEMUIACHAIPLIreH
Canap yakpiTer Gap skonaylIbLIap/bl KaMai TachIMAlIAY bl (KO3FAIBIC apanbIFel —
LS-teq 5 MHMHYTKa JeHiH) KaMTaMachl3 eTeTiH METPONOJIHTEHHIH dJleyMeTTiK
MaHBI3bI 30p. XanplK CaHBIHBIH OCYIHE WoHE Kana/ap WCKApachiHhiH IIFalobIHa
Saiinanpicry, scipece Kalta  MaHbl  aiiMarbitibid ﬂaMybng Oaiinansicte
Me}‘pononmeuﬂiu peni edyip apTaibl. Cone IM.eH.6'1pre, MeT::oc; ERRRCRIecTe
OffblHIIa jonaymbLTAp TACBIMATBIHBIH Y3MUKCISAITIE KAMIAMachl3 eTYre apHaray

3 pIKTapMeH  JKaOBIKTallFaH  apTypni
dMahayy  apromarTaHABIPBUIFAH KabbIKTap PTYPaI

: i i.
HHkenep ik KypBLTBICTAp/IbIH Y/IKEH XKIHE Kyp/Aeli KeleH
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1.1 - cyper — Onemzeri MetpononuTes KongaHbLTy KapTachl

Oxn anemperi en keHeci Gonbin cananazsl. Ex y3em-11lanxaii Metpocsl, an ex
ken xykrenreH — Ilexun. Crannumsnap canel GoibiHma Heo-Hopk MeTpononuTeni
kew Oacram Typ. OneMzeri eH Kemn OeKeTTep IIOFBIPIAHFAH METPONOJIHTEH
KepCeTKilTepiHiH quarpaMmacsl 1.2 cyperTe KepceTiireH.

OJemzeri eH ipi MeTpo: _

- CTAaHUMsJIap MEH MaplpyTTap caHbl OokbiHma-Heo-Mopk (472 cranuus, 36
Mapuupy); 5

- XeJlinepaiH y3bIHAbIFbI GoibiHIIa-1lanxai (660 kM) sxone [lekun (608 km);

- XKBUIIBIK JKONayIIbLIap arblHbl GobiHwIa — [TeknH xoHe Tokuo;

- KYHZIeNiKTi JKoNaybLiap TachiMabl GoibiHia — [TexnH xone Mackey.

EH kimkenraii merpononuren: Vipan TeOpusinze, BeHecysnansik Mapaxaiito,
MTanbsuapik Katanus men [enysiia, ykpauHaibik Jlnenpae. i ;

Jlozanna, Bpemna xoHe PeH — METPOMOJIHTEH! Oap anempieri eH KillKeHTaii
-,
Kallanap, . . .

Exinmi metpo Hpto-MopkTe 1868 blIbl KEP YCTI PETIHAE auIbLIABI, Gipak
ANFALIKBI Xep acThl yyackenepi CaKTaIMajibl KoHE KEHIHHEH JKEP aCTbl XON1apbiMen
AYBICTBIPBLI B! (6ipiHIwi skep acThl XKeJlici 1904 KbU1bI aLUIBUIABI). .

6 Maycbim 1892 — Uukaro MeTPOIOIHTEHIHIR aNFallKel dye XKelici napoBosya
AL py

Eypona kypnsiFsiHza eH KeHE meTpornonutenaep bynanemr (1896), nasro
(1896). 11 Beput (1902), Fam6ypr (1912).

» 1lapmx (1900), bep
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1.2 - cypet — Onemzue MeTpononuren OexeTTepiHiH caubI 6oiibIHIIA KOpCETKILITED
JA¥arpamMMacsl

1981 xbu1BI XanblKapansik KOFaMZIBIK KOJiK OJaFbIHBIY METPONOIUTEHAED
komuteTi  «MeTpononuTen TEMID  KOMBD»  JereH  AHBIKTAMAHEL] YCBIHIBI:
ypbaHu3aumsinanran aiimak WeTiHAe KONy IBLIAPABI Kol MOJIIIEPiH CBIPTKBI
backapblIaTeIH PEILCTEp/IE KOJK Kypanjaphl apKbLibI TackIManjayra MYMKIiHZIIiK
OepeTin xkeninin Kypamnac Geiri Gomyra apHanraw, TOHHEJIBAIEP/IE TONIBIK HeMmece
IlNiHapa opHanackaH.

Tynnensnepnin MeJIIIepi BaroHAap/blH MaKCHMAIIbI MOJILIEPIH aHBIKTaM b,
Caiir Kacaymbl UrbanRail Net jxone METPOIIONIUTEH Typansl GipHerue KITanThIH
aBT0pbI Pobepr I1IBanmin METPOIIOIUTEHHIH Keleci Genrinepin YCBIHAQ/BI:

- ypbaHnanran Kepiepze (Kananapia jXoHe Kalalbik arlomMepanusiapa)
Nakiiananpinapr;

- 9JIEKTp TapTKBILITA XKYMBIC ICTEH;

- K€3 - KeJireH 6acka KO3FaJbICTaH TOJIBIFbIMEH OestiHren;

- KHi XKyMpIC icTeii (KYHJI3Ti JKYMBIC yaKpIThl 30 MUHYTTaH acnamnaer).

¥3bIHIbIFG 6 KM GonaThiH GipiHmi MeTpo skenici Jlonnonna cansinpim, 1863
KbInp () KaHTapya icke xoceuiabl. Bacrankeina JIOHZOHmAFs! OipiHwmi skeni Y
TapThIMEIMey XKyMmbic ictemi, on 1890 xeimaH Gacrtan JJICKTP  XKellicige
aybICTprblnﬂbI.

Exinmi merpo Hyro-Mopkre 1868 xbibr siep ycti petinze awbingp;,
AlFaky, K€ acThl yyackenepi caKraiMa/bl %oHe KeiiHHeH kKep acTh o
ayl’lcmpbmum (GipiHwwi sxep acte xkemnici 1904 KBLIIBI ALUBLI/bI). "

MayChiM 1892 — Yukaro METpONONMTEHIHIH aFaLIKel dye kenici MapoBo3z g
aHIBUI}II,L

Eypona kypnerreinna en xewe merpononutennep Bynanemr (1896), nasrg
'1896), Napuox (1900), Bepain (1902), TaGypr (1912)

Gipaxk
JIapbiMey
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Keiine CTamOynnsin Tioneni wope Adunbl MeTpochl (KanaHbiH eyponanbik
goniri, 1875) Eyponanarst 6yn wmm mopitne epacThl (yHHKyIspbl GoTFaHbIHA
xapavacTa (TONBIK  CTaMOyn Metpockr Tex 2000 scuithi ampLIpl) €H KOHE

MeTpONOMTCHICPAIH KaTapblta xaranpi, Gipak on awmbiiran keize (1869) KOMIMT

xanajpIK 1'1.0171.”3. Oonnel; 1904 KBUIBI Keni ywinmi penbcTi KosiaHa OTBIPBITI
5neKTpJIEHIIPUIIL, OCBI CATTEH GacTtamn ompl MeTpo aen caHayra 6onaspl.

Bena METPOCHL 1a eH KkoHe Gonbin camananbi: 1898 xbiisl Benaga Kanaibik
TeMipXOJl AWIBUIABL, an 1966 buisr — KepacTel TpamBaiibl, Tek 1976 KblIbl
10bIKKAHIbl METPOTIONINTEHHIH Heri3i 6ol

Pecefine OIpiHWI MeTpo emici 1935 skuumer 15 Mambipia Moackey e
canTaHaTTbl TYPAE AWbLAbl. KCPO aymarbinna merpononuten Jlenunrpan (1955),
Kues (1960), Tounucu (1966), Baky (1967), Xapskos (1975), Tamxkent (1977),
Epeat (1981), Munck (1984), Topbkuii (1985), Hosocu6upck (1986), Kyii6siies
(1987) xaHe CBepaiosek (1991) ambingpt.

KCPO blibiparaHHaH KeliH MeTpononuTes GypbIHFbI KeHeCTiK YU Kajaia FaHa
ampuiel: JIHenponerposek (1995, Ykpauna), Kaszan (2005, Peceit) xoHe Asmatsl
(2011, Kasakcran).

1.2 AnmMaThl METPONOJIHTEHIHIH KYPbLIbIMBI

AJIMaTthl METPONONMTEHIHIH GacTamKbl KYPbUIBICHIH JXKOCTapnay coHay 1988
KbUIIaH OacTanFaH. MeTpONOJMTeH KYpBUIBICHI Herisri keseHaepaeH ertim, 2011
KbUbl Kazakcran Pecrmy6nukachIHbIH Toyencisniridiy 20 bULIBIFBIHA Opal ajFam
iCKe KOCBLIBI.

byrinri xyHne Anmarbl MeTpornonuteHi 9 GekeTTeH oHe Oip 3JeKTp mero
KYPBUIBIMbIHAH Typajbl. AJIMaThl METPONOJIUTEHIHIH Y3bIHABIFE 11,2 mMaKbIpeIMab]
KypaiJipl. ATMaThl METPOIIONHMTEH] chi3backl 1.3 cypeTTe KepceTinreH.

AnMaTBl METPONOIMTEHIHIH GEKeTTep CUMAaTTaMackl Kejlecieii:

- «PaitbiMbek GaThip» Oekeri — Tas3 opHanackaH. HasapGaeB naHreiibl sone
PaiibiMbex 0aThlp MaHFBUIBIHBIH KUBUIBICBIHIA OpHAJIACKaH. XepacTbl BecTuOIONIHE
KIDeTiH sxoHe WbIFaTeiH kepnep HaszapbaeB [HaHFbUIbl MeH PalibiMOex OaTsIp
MAHFBLIBI KMBLTBICKAH ap6ip GyphllKa opHanackaH. Tarsl eKi KipeTiH KoHe LIbIFaThiH
epnep HasapGaeB maHFbLIbl  OOWBIHAA, PaibiMOek '6aTblp JNaHFBUIBIHBIH
CoOnTYCTIr He Kapaii opHayackaH. Tas3 opHanacKaH OeKkeT eHi — 10 M, Y3BIHABIFEI —
104 m 6ip apan icnerrec ruratdopmachl Gap 6ip kymbes Topisni;

- «Kibex xonb» Gekeri — TepeH opHanackaH. Ilandunos xone Ioromp
Kewenepi KUBUIBICKAH Jkepinae Typ. JKep acThl mcm@onine Kipe-6epiCTep XoHe
Wbirarpy keprnep [oroms MeH IlaHQUIOB KOLIENEPl KHMBUILICBIHBIH OHTYCTik
WbIFbIChIH g opHasackaH. TepeH OpHalacKaH bexer (Tepengnn EO 1\‘4) MWIOHABI THT
KON apanpire; 25 M. Y1 3a11aH Typajibl — OPTAJIBIK JKOHE €Ki Oy#ipaik, onap enj 19.8
" Y3bIHBIFDT 104 M sKanbl apanblk mIaTgopmanbl Kypaiinbl. Ketepy Guikriri 28 5
"o Y3biH I py 57,0 M sckanaropiap OOHbIHIIA (4 Tacna) Gekerke TYCipy-KeTepy

b 5
K 13MeTrep1H aTKapajpbl,
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1.3 - cypeT — AnMaThl METPOIOJIUTEH] ChI36achl

- «AnmanbDy OekeTi - TepeH opHanackaH Oeker. Kapacaii 6atelp sxoHe
llanpunos kewenepiHiH KHBUIBICKaH kepiHne Typ. Kipe-Gepictep MeH mibiFa-

bepicrep IlandunoB kelueciHiH MIBIFBICHIHA Kapaii, Kapacaii 6aTelp KemreciHi
conTycTirine Kapal opHanackaH. TepeH opHanmackaH Oeker (Teperairi 30 wm)
MATOHIBI THI XKOJI apajibIFbl 25 M. Y1 3a/JaH Typajbl — OPTANIBIK JKoHE eKi OyMHiplik,
onap eni 19,8 M, y3piHapIFs! 104 M Kkaimsl apan icrerrec miaThopMaHsl Kypanisl.
Kerepy 6wmikriri 29,0 M, y3bIHABIFB 58,0 M 3ckanatopnap OolibiHIIa (4 Tacna)
bekeke Tycipy-keTepy *yMbICTapBl KYpri3itei;
- «Abait» Geketi — TepeH opHanackaH. @ypMaHOB Kelleci MeH AGail 1aHFbIIbI
KHBUIbICHIHA JKkaKbIH OpHaiackaH. Kipe-Gepictep MeH wiblFa-Oepicrep ®ypmaHOB
KOLIECiHIH MIBIFBICHIHA Kapaii opHayiackaH, TenebaeB keuieciveH AGal NaHFBIIBIHBIH
CONTYCTiK J)KoHE OHTYCTIK JKaFbIHaH KMbLIBbICKAaH. TepeH opHanacKkan OekeT (TepeHuiri
78 m) KOJIOHHANBIK THNTEri jk0s apanbirbl 18.1 M. Y1 3an1an Typajibl — OpTaibiK
K3He ek Oy#ipnik, omap eni 15,2 M, y3biHAbIFbI 104 M OKaunbl OCTPOBTBIK
nij(bOpMaHLI Kypaiiael. Kerepy 6uiktiri 46,0 M, y3pinapirel 92,0 M sckanatopnap
Ookbinma (4 Tacna) Gekerke Tycipy-KeTepy XKyprisiieai;

- «baiikoHpIp» Gekeri — TepeH canblHFaH. AGad nanrbubl MeH balTypceiHos
KOlecinin kupibICHIIA opHanackaH. JKep acTel BectuGioiiHe Kipe-Gepictep men
HILIFa-GepiCTep BaiitypceiHoB Kelueci 60ibiH/a AbGaii AQHFBLIBIMEH OHTYCTIK ILBIFBIC
XHe OHTYCTIK 6aTbic KMBUIBICBIHIA OpHaJIaCKaH. Ol-.lTYCTlK-UJbIFbIC Kipe-6epici
KeTepiny OuikTiri 6,0 M, Y3BIHIBIFBI 12,0 M exi Tacnaibl 3CKallaTopmeH
XabnbIkranray. TepeH opHanackaH Geker (tepenairi 20 M) KOJOHHANBIK THINITET S0
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apalIbIf bl 18.1 M. Y1l 3annau typamp: — opTaibIK KoHe ekxi 6yiiipiik, onap eHl 15,’2 Ly

pIH/IBIF DI 104 M Xannel apan icnerrec nnardopmaHbl Kypanbl. KeTepy OMIKTIT
20,0 , y3pIHABIFE! 40,0 M sckanaropnap Goibinima (4 Tacra) Gekerke TyCipy-KOTepY
aTKapbmaﬂbl; P

- «MyxTap Oye30B aThlHxarsI Teatpel» OekeTi — TepeH CajlbIHFaH. Abait
JaHFBUIB] .>K9He_ M¥K3_HOB KOLIECI KWbUIbICKI ayJaHbIHAA OpHAIAcKaH. )KepaCT'bl
peCTHOIOTIIHE K.lpe'GCPICTep MeH Wbira — Gepicrep AGail JaHFBUTBIHBIH COJNTYCTIK
xoHe ~OHTYCTIK = OkaKTapblima JKaujnocoB keleci —aymaHbiHga —OpHamackad.
BecTHOMOJIBIE Aball TaHFBUIbIHA KeNIeHeH OpHaNacKaH JKypriHuizep eTkesl KeJeil.
TepeH OpHAJIACKaH Oeker (Tepenniri 30 M) KOJIOHHAJIBIK THMIITET] %OJI apaJlbIFbl 18.1
w. Y 3aJ171aH TYPAJibl — OPTAIIbIK XoHe eki Oyiipiik, onap eHi 15,2 M, Y3bIHABIFBI
104 M OKaIIbl OCTPOBTBIK mMiatrdopmaHbl Kypaiiapl. Kertepy OMIKTIri 27,0 ™,
y3bIHBIFBI 54,0 M ockanaropnap GoiieiHma (4 Tacma) GekeTke TyCipy-KOTepy
Kypriziieal;

- «Anaray» OekeTi — TepeH Ka3blUiMaraH. AGail JAHFBUIBIHBIH OHTYCTIrIHE
xapaii, JKapoxoB Kelleci MeH I'arapun JaHFbLIBIHBIH apackiHaa opHanackaH. Kipe-
Gepicrep MeH IubIFa-OepicTep AGaif naurwuibl 6oiibl, ['arapun xoHe JKapokoB
xemenepiHiH 60MbIHIA OpHanackaH. Ne 1-Bectu6ronsre Abaii HaHFBUIBI OOMBI Kece-
KenJeHEeH OpHajJacKaH jasy on ermeni keneni. JXepacTel BecTHOROJIBIEPI
miarhopMalblK y4acKeHiH €Ki )karbl OOWbIHIIA OpHAlacKaH. TepeH Ka3bUIMaraH
beker Oip meHecTi eki OyHipiik OTHIpFBI3bUIFaH IUIaTGOpManapMeH eHi — 5.4 M,
wbiHABIFel — 104 M, onapiblH apacklHaH pelbe koumapbl ereai. [lmaTdopManbik
yuacke eHi — 7,7 M, miatdopma aeHreiiineH OuikTiri — 11,6 M;

- «Caiipan» Oekeri — Bocrannblk aynaHeiHAarbl AGail naHFBUIBI GOMBIMEH
bpycunosckuii kemeci meH TineHOueB KeIIeCiHIH apachIHAAFbl KOIIK >XYPETiH
Genirinne opHamackaH. BekeT ym karblHaH OaraHajapMeH OeIiHIeH, OCTpPOB
Topi3ec muatopMachiHbIH eHi 15,2 MeTp, oThIpy MIaT)OPMACHIHBIH Y3BIHIBIFBl —
110, 3 wmerpni Kypainpl. ¥cak TecenreH Oeker Tepenairi 11 merpai kypaifTein
larpopmara JeliH opHanacKaH, IIAaTGOPMaHBIH IIET KaFbIHAA OPHAJACKAH JKOHE
OekerTin matopMaciMeH opbip BeCTHOHONB OKaFblHAaH OHWikTiNi — 4,0 M
bacnannaknen GaiinaHbicKaH, €Ki XepacThl BECTHOIONIHEH TYPa/ibl;

- «Mackey» 6eketi - Oye30B aynaHbIHAaFbl AGail JaHFbUIBI GolibIMEH OTeren
Oathip kemeci Men ANTBIHCApHH JaHFBUIBIHBIH ApacChlHAAFBl KONIK SKypeTin
6en.iriHJIe opHanackaH. beker yu >karblHaH OaraHanapmeH OeliHrew, OCTpPOB
Top13nec TIaTOpMachIHbIH eHi 15,2 MeTp, OThIPY MUIAT(OPMACBIHBIH Y3bIHIBIFEl —
110, 3 MeTpai Kypaiinel. ¥cak TecenreH Oeker Tepenairi 11 merpni KYPaHTbIH
IUIaT‘bOpMara JNeHiH OpHaJlacKaH, nnaTdoopMaHLIH LIET XarbIHAA OPHAJlaCKaH >XoHe
6elferrin nnatdgopmaceiMeH ap6ip BecTHOW0b KarblHaH OuikTiri 4,0 M Gacnannaknen
6aPIJIaHbICI(aH, €Ki JxepacTbl BeCTHOIOJIiHEH TYPaJibl.

AnMatel Kanacel MerporonuTeHi OipiHLI OKeNiCiHIH OipiHwi xeseri 20711
>RI>IJII[I>IH 1 xenToxcaHpIHIa iCKEe KOCBHLIJBL. Ocbl y4acKeHiH XaJllbl Y3bIHIBIFBI 8,56
K Kypaiizer. Oran sxeri Geker Kipeni: «PaibiMGex 6Gatbipy, «XKiGek XOJIBIy
“Anvapy, «AGaiiy», «BallKOHBIP», «M. Oye30B aT. Ipama TeaTpbD) oHe «Anartayy, ’
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OpmaH api aMybI Gatbic Garbirra KapacThipbliraH xaHe 3 icke KOCY KeLeHIHEH
Typaiel; c{)}{naﬁ:ax aBTOBOK3an «3anajublity Gekerine neiin cO3bUTFaH!

- Gipinwi — Anatay Gekerinen Mockey Gekerine nediin (maiinanaHyra
enri3inren);

- exinun — Mackey Gexkerinen HocTeik Gekerine neitin (canpiHy1a);

- yurinmi — JIocTbiK 6eketinen Kankaman Gekerine aeiin (kobanaHyaa);

- co3y — aBTOBOK3aN «3anaublity GekeTine neifin (xxocrapiaaHya).

AnMaTBl METPOTIONIMTEHIH aMbiITy chi36achi 1.4 cypeTTe KepceTinreH.

T e ey za1 ueowscisy 15 oF ewaetrody

_linyceood xounnexc L=3.08 ke | nycosoR ounnesc L2734 |

1.4 - cyper — AnTMaThl METPONIOJIUTEHIH AaMBITY ChI30acChI

2015 xeuiaeiH 18 coyipiHoe MeTPONONMTEHHIH OipiHINI >KeNmiciHiH ekiHmi
keserinin Gipinmi icke Kocy KelueHi icke Kochuiabl, on «Caiipan» xoHe «Mackey»
6e}<e"rrepi. ApanblK TOHHENIb Y3BIHABIFBI 2,73 KM JXOHE XKEIIHIH KaNIbl Y3bIHIBIFbI
11,2 km Kypazpl. Icke KOCBUIFAHHAH KeHiH JKOJNaylIbliap arblHbI €Ki €ce oCTi >KaHe
TyliriHe 40-45 MpIH afamra JeiiH KeTTi.

Byrinri kynne AnMaThl MeTpONONHMTEHi Kala TYPFBIHIAPBIHBIH HeErisri
TaCbiManyany KypasnmapbIHbIH GipiHe aiiHanyja. TackiManiay KapKbHbI XKbIl caiibin
APThIN Keneni, sirau 2019 xputsl — 9,04 MitH, 2020 xbutsl — 12,2 Min, 2021 XBUIbI —
16,3 Mnn TYPFBIH/IbI TaCbIMaJIIaraH.

1.3 AnmaThb1 MeTponoIuTEHIHIH KbI3MeTTepi

. Kosransic kpismeri  «Metpononutes» KMK-HiH  nepGec KYPBUIBIM1b1K
OlliMineci Oospin TabpLIaABI, KBI3MET GacThIFbI 0acKapalbl XKoHe «MeTpononmeH»
K AMPEKTOPBIHKIK MaifaNaHy KeHIHAeT opbIHOAcapbIHa Tikenel Garbinany;.
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KpI3METTIH Heri3ri MiHIIeTTepi'
- MO€3/1AP/IbIH JKHE XKOMay kg

PAbI TackiManay ibiH Kayincis xoHe y3u1cci3
K03FA/IBICHIH KAMTaMachi3 ety;

- HOTAyILPLIADFA MONEHH KiliMer KOPCeTy i yibIMIaCThIpY;

- KONayUIbapALIH «MeTpononurenpi naiinanany epexesnepi» KaaarajayZbl
Gakplay KOHC OKONayllibuiap men METpOnonauTeH apachiHIa KapbiM-KaTbIHACTbI
peTTey; 5

- GeKeT XKYMbIChIH YHBIMIACTBIPY %oHe onapibl THICTI caHUTApIbIK KaFaaiaa
ycTay;

- anTajarbl CaraTrap MeH KyHuep OolibIHIIa )KOJiaylIbljiap aFbIMbIH Tanaay
Heri3iHe M0e3/1ap KO3FANBICHIHBIH THIMA| KecTeciH a3ipney JKoHe eHZipy.

Bexer — Oy MeTpononurennin Geti, jxonmayubuiapra KeI3MeT KOPCETY
pacTanaThiH Kellle 6erreri eciri. Beker )KYMbICKepJiepiHe ojaylibllapMeH YHEMI
GaiinaHbICTa  OOJNFAHMIBIKTAH  JKOHE  KpisMmer KepceTy  camacblHbIH  JK9HE
METPOTIONIUTEH I  TONBIFBIMEH  allFaHa KYMBICBIHBIH ~MHOMKATOpJIapbl  OOJIBITI
TaOBLIATBIH/IBIKTAH EPEKIIE JKayarnKepIiik apThUIa/Ib.

OpTYPJi  Ke3eHHepAe OacIubUIbIK IKoHe YKbIM alAblHOA KypAesi XoHe
MaHBI3/Ibl TANlChIPMaNap Typbl. bactankel, icke kocy angpiHaars Ke3eHae MaMaHAap
YHBITKBICBIH KQJIBIITACTBIPY GaCThl MaKcaT 60161 TabbLmbl. Byt Tancsipma TaGbICTBI
wewin, OekeTTep GacIIbLIAPEI, AMCHETYEPNIK XKOHE HHKEHEpiK-TeXHUKAIbIK
annapat JKHBICTBIPBIIABL.  OKBITBUIBIN-YHPETIIETIH YXKBIM KalBIITACTHl, eHOEK
Kar1aibl, TEXHUKAJIBIK 0a3a jKoHe TEXHUKAJIBIK KY)KaTTaMa JKacasl/bl, a1 eH COHbIHIA
KbI3METTiH OapJIbIK 6eiMepiHiH e3apa opeKeT eTeTiH HAKThI XKyifteci KypbUIIbL.

bekeTrep GOMBIHIIA JKYMBICTAPIBIH XeeN YiIeCiMAIriH ToyIik Goiibl GekeT
OoiibIHINA Ke3eKLIiep Kyprisyae. MeTpononuTeHaeri eH MaHbI3Ibl KbI3METKEp -
KonayIbllapFa KpI3MET KOpCeTy Ke3eKuinepi 601bIn TabbL1asl, olapra noe3aapisl
KYTiNl any »oHe jiGepy, jkoJaylIblapAbl [Oe3Fa OTBIPFBI3Y XOHE ONaH TycCipy,
0llapra, COHBIH IIIiHAE MYMKIHIIKTepi IIEKTeyJli a3amarTapra MOIEHH KbI3MET
KOpCETy JXYKTEJIreH.

byringe Kpi3MerTe Gacmibiiap MEH HMHXEHEpIEp KbI3METiHIE Kypuei
TanchipmManappl JIAWBIKTBI IIEIIyre KaOileTTi KeNTereH XacTtap KbI3MET icTeyge.
Kosraneic ker3smertinme eHipicTiK TaXipubeci 6ap xoHe TIHKIpHOe anaThiH Gapibik
aKiMLuiniK-GacKapMa, MH)KEeHEPJK-TEXHUKAJIBIK JKOHE KE3€KIUi MepCoHabl AMaTsl
METPONoNnTeHIHiH KypBULYbIHA JKOHE JaMybIHa YIIKEH YJIEC KOCabl. k) ]

Kbismerreri 6apiblk yKbIMHBIH ©3iHE XKYKTEJreH KayallkepIILTICTE TYCIHyl
OHe MakcaTKa GaFbITTalFaH JKYMBICTAphl, KbI3MET MaKcaTKa Kol KETKiseTike XoHe
X(O.Tla}’l.[]blnapra KbI3MET KepceTy canachl MEH MOICHHETIH OZlaH 9p1 XKETUIAIPETIHIHE
Herisneme Gepepi. _ .

Xonnap sxoHe TOHHeNBIIK FUMApaTTap KbI3METI «Metpononuren» KMK-niy
Aepbec KypuibiMapIK Gemimimeci GOIBIN TaGHJIglIbI, Kbl3MeT_GaCT}>“‘ bl Oackapap
*3He «Metporonuten» KMK 1upeKTOpbIHbIH Naiaalany XeHIHACT! OpblHOacaphiHa
Tikeneii GarpiapL. 3 .

Xonmap sxoHe TOHHENBAIK FUMApATTap KbISMET! = KYPRUIbIMABIK 69“1M1}Ie,
OHBIy KayariKepLuiiriHe MeTPOTIOIHTEHAI TeXHUKAJIBIK MaiJanaHy epexenepine
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xone OCNTUICHICH XbllIaMabikraps: Gap noe3napblH  Kayinciz jxoHe y3UIICCI3

KO3FA/IICEIH KAMTAMACLI3 eTken Kesne wmerpomonnTennin Gacka 6ackapyllbl
KyKaTTapblHa CaiKkec HMapaTTap b naiianany, xemaey jxoHe KaiTa JKaHapTy
goipIHIIA TANCBIPMANIAPBI Kipeni. Kpismer GackapbuybiHIa YIIKEH )KepacTbl KIHE
xepyCTi KeIIeH1 6ap, OHBIH iuinpe 17,055 kM Tonnensaep, 7 Geker, 9 BecTHOIOIb,
17,055 kM 6ac xonnap, 4,038 km napk >onpapel, 6ac xoHe Mapk osgapbiHAA
GarpITTaMallbl OypmManapasiy 40 KellleHi, 6ac )KoJaapaa aiikacnaasl TOFbICYJ1apbiH 2
KeleHi, TMapK ’KOJIAapbIH A bl TapMakTap ycrtiHae JKOJa IKYpYy JCTaKajachl,
JelIETKIII KMOCKINep sxepain OeTinze, keie acThiHmarsl ko KYpy OTKeaepl,

KepacTbl Ta3aPTy KYPBUILICTAPBI, JKepycrTi FUMapaTtTapsbl )KoHe dJIEKTpAENOAarhl MapK
OJAAapbI.

Kei3merte 2 GeniMie —

Oy xon aucTanLmsCh KoHe TOHHEBbIIK uMaparTap
JTUCTAHIIUSACHI.

XKonnap aMCTaHUMACHIH 6Genrinenren K€3eHMIUTIKIEeH, K0Jj, OarpITTaMalibl
Gypmanap, TYMICTIENi penbec XoHe YKo KYPbUIFbLIAPbIHBIH JKaFAaiblH GaKbliayMeH
COHKEC JKY3ere achlpalbl, Gyl peTTe TYHIi TeXHONOrHSIIBIK «Tepesesiep» Ke3iHIe
KOHICY KYMBICTADBIHBIH INAFbIH JKOHE oOpTaua KeJIEMIEepiH  OpbIHAANIbI.
MeTponoMTeHAe PeNbCTIK IapyaIbUIBIKTBIN Oy3bUIMaybIH GaKbLTayabIH Herisri
AHAarHOCTUKANAy 9JiCi YIbTPambIOBICTHIK nedexrockonus 6ombin TabeuIAnBL. KO
JUCTAHLUMUACBIHIAFBI  1e(eKTOCKOMTHI-XKO0OTIIe il Kypanaap
KbI3METKepIIepi 2 IIewiaMeni, TachManibl HeeKTOCKONTAap/IbIH JKaHe GeriJeHrex
Ke3eHILTKIeH 1-xon emerim apOaHbIH KOMeTIMeH >KOJIIbIH, PENBCTEPIiH XKoHe
PENBCTIK  GeKiTmeNnepaiH >karmaiblH, COHMAM-aK GarbITTAMATEL OypManapnarsl
SIEMEHTTepAi  Tekcepemi. JleeKTockonmTapabl  KeseHIiK TEXHUKaMEH KaiiTa
KapyllaHIBIPY PEINbCTEp aKayNapblH ONIAPAbIH JaMYbIHBIH 6acTANKEI Ke3eHiHze
YaKTBUIBI  aHKBIHIAYFa MYMKIiHIIK TyFbI3aibl, an oJapibl YaKThUIBl ayBICTBIPY
I0€3/1ap KO3FaNbICHIHBIH KayilCi3/iriH XOFapiaTa OThIpBIIL, %O IAFbI aKay
a3aHTap]. Hlewinmeni, TacsiManmbl Ne(EKTOCKONTApFa XKHEe 5KOJ OJIImerim apOara
ToKipuGeni  omepatopnap MeH —onapbiH KOMEKIIIIepi  KbI3MeT  KepceTen;.
Benrinenren kesemainirimen ZIeeKTOCKONTBIK-KONOINIIETiI Kypaniap yuackeciniy
ONepaTopiaper MeH xkemekminepi TMJl ennepiHiH apHaiibl OKY OpBIHAApbIHa
Oinikrinirig KOTepeTiH OKyaH eTeJi.

Tonnenpaik  mMapaTTap JMCTaHUMACEI  MeTpONONHTeHHiK TOHHENbTiK
MaparTappIpy, OeKeTTepliH JKoHE IKEePYCTi HMapaTTaphbiH nafinanany men
KOHney nj XKysere acplpaibl. JIMCTAHUMSIHBIH HETi3ri KbI3MeTi MeTpononuTey
“Maparrappy arbIMJIaFrbl KYTIiN-yCTay MEH JKOHAeyTe _Gai‘bITTaJIFaH.

Merpononuren KBI3METTEpi JKYMBIC iCTEY KE3IHZEe XOJAap oHe TOHHEJb i K
TTap KbI3MeTi ©3iHiH KyMBICHIH XKeTUIaipy OofibIHIIa, §apanK O3BIK XK3He kaHa
MaTePHaJmap;[L] KoJ1laHy OoMbIHIIA, j)KaHAa TEXHHUKaHBI €HIIpY OOMbIHIa AN JIbIHF by
OPblHNapna 6o p1.

>I<OJIIIap )KOHE TOHHENBJiK HWMaparTap KbI3METiHiH KYMBICKepIepi oy
Oetriy CaNblHyBIHBIH, pesbcTiK Gekitne joHe Oacka Ja KenTereH Typrepi cy
Xang THOTepAi Kypy cHSAKTHI %k06aBIK 3ipeMernepre Oenceni KarbicThl,

y4acKeciHiH

Jlap CaHbIH

HMapa

JbIH
SAKTBI
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DneKTPMEXaHHKANBIK KyprutFbinap kpismeri «Metporonutern» KMK nepbec
pUIBIMABIK OeJtiMIneci 6ompin TaBbinanbi, KpismeT 6GacThiFbl Gackapabl KOHC
MetporonuTer» KMK-in 6ac MHXeHepiHe Tikesei 6arbiHa/Ibl.
ABTOMATTAHIBIPY, Oenri Gepy xowme Gaiinampic Kbi3meTi «MeTpONOIHTEH
KMK-HIH nepbec KYPBUIbIMABIK Genimueci Gonbin TabbUtaisl, Kei3MeT 6acThIFb!

Gackapaabl KIHE «MeTtpononureny KMK IMPEKTOPbIHbIH MNaiiganany KeHIHIET]
opbiHOacapbIHa TIKeJIeH OarbiHab!.

KpI3METTIH TancChlpManaphr:

- 6enri‘6epy koHe Oaiinanbic aBTomMaTHKackl Kyilenepine (6yaaH opi ABb
),\-Yﬁenepi YLIH) TEXHHKAIBIK KbI3MeT KepceTy, KalmnblHa KeJTipy MoHe KOHIEY,
naiinanaHy XKOHE K9Jiere xapaty OolbiHIa XKYMBICTap/ibl YHBIMAACTBIPY;

- ABb xy#Henepin AAMBITY  FbUIBIMU-TEXHUKAIBIK Mporpecc, O3bIK
rexHOJIOTHANApD MeH 6acka METPOMOJIUTEHAEPiH O3bIK TXKipHOeciH eHzipy
Heri3iHae. )

KpI3MET MIHIETTEpI:

- T0€3[1ap  KO3FalbICBIHBIH  Kayincizmirin, ABB kyiiesnepiHiH KYMBIC
ceHIMILMIMH  KOFapnaTy GoHbIHINA yHBIMIACTHIPY-TEXHHKANBIK iC-IIapanap/bl
opblHAaY/1bl OaKbLIAY XKaHE d3ipiey;

- MaTepHaIBIK pPeCypCTap/blH MNalalaHaThIH anaTThIK KajlblHa KeITIpY
sanachlH «MeTtpononuren» KMK 6Gekitinren HopmaTuBTepre coiikec KyTil-ycTay /bl
KaMTaMachI3 eTy;

- MaTepHaJlap/ibl, 3JIEKTPIHEPIUACHIH YHEMIEY, HeTi3ri Kypaiaapasl KOJAaHy
KepceTKIiIITepPiH XaKcapTy GOMbIHIIA ic-1uapanap/bl a3ipiey *aHe JKYy3ere achipy;

- mnaipanadyznarbl ABDB KypbUIFBUIApPBIHBIH TEXHHUKAIBIK KyKaTTaMachlHa
@3repicTep EHri3y )KoHe Tajjay;

- KbI3METTer] @HEPTANKbIITHIK KYMBICTHI YHBIMIACTHIPY;

- METPOTIOJITEHHIH XkaHa Oekerrepinne ABB jxyienepin nainananyra eHrizy
OOMBIHIIA KYPBUIBICTBIK-MOHT@XIBIK JKOHE ICKe KOCYy-peTTey JIKYMBICTAPBIHBIH
KocrapapblH OpbIHJIAY Ikl OaKbLUIay;

- KbI3METTeri Herisri Kypaiaapabl Kypaeni XeH/Iey JKOCIapbhlH KaJlbINTacTIpy
K3He oJap/ibl OpbIHAAY bl YHBIMAACTEIPY,;

- «Merpononuten» KMK 6Gipnecin kaapnapzsl ipikTey )oHE OpHAlacThIpy,
KaCINOpbIHAAFBl KaJApNBIK CascaTThl OeKiTy JKOHEe KalbINTacThIpy OoiblHIIA ic-
Wapanappl a3ipiiey )koHe )Ky3€re achipy,

- KbI3MeTTe HopMasaybl YHBIMIACTHIPY JKOHE €HOEKaKbIHbI Tejey GolibiHINa
KYMBICKa KaTbICy;

- ABB xyifenepin aHapTy )oHe jkeHJey OOMbIHIIA ic-luapanapisl a3ipney
K3He OpbIHaay %oHe oJap/bl O[aH Aa THIMJI KOJAaHy;

- T0e3JapAbIH KO3FANbIC KAyilCI3MiriH jxoHe eHOEKTI Kopray epexxenepiu
Oy3ray KarJainap/pl aHbIKTaraH Ke3Je «Metpononuren» KMK 6ekiTken Toprinre
KaTpicy;

- epeKlle Ke3eH )KoHE TOTeHLIe JKaphanap Ke3iHae MOOMIM3aLUSITBIK
AakibIH gk, a3aMaTTBIK KOpFaHbIC JoHe Oacka na ic-l1apanapzbl Kysere acelpy

OHblHIIIa YCBhIHBICTapAbl JAWBIHAAY;
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- «Merpononuten» KMK  Gexirken KYMASUTBIK  PEXUMII, MeMJIEKETTIK

xoHe/HEMECE  KOMMEPUMSIBIK  Kynusinb  Kypaitthin  MontimerTepi 0ap 0ap/ibiK
pICTABI KESIHIC AKNAPATThl TeXHMKANbIK KOpraubic GoibIHIIA ic-1apasiap/bl

Jy3ere aChIpyMeH GalIaHbICTEI yChHbICTAp B! AaiibIHAY bl KAMTAMACHI3 €T

- «Metpononuten» KMK Gekitken Toprinte ic xyprisy koHe KyKaTTapibl
caKTay;

- OKYMBICTarbl  Xibepinren xatemikrep jkoHe KbI3MET  JKYMBICHIHBIH
KOPBITBIHABICBIHA  YOXKIEME  KOPBIH  KalbinTacTelpy —OofibiHIIa MaTepHaslIblK
xayalKepUIiTiK YCBIHBICTaphIH Naiibinnay;

- KbI3MET KQXETTUIIT1 YIIiH XKeTKi3iJeTiH oHiMHiH carnackl OOMbIHIIA KOHOpaT-
TananThIK XXYMBICTBI YHBIMAACTBIPY;

- YKBIMIIBIK LIAPTIEH, eHOeK IapTTapeiMeH, KejiciMaepMeH KapacTbipbUlFaH
jmKi eHOeK TOPTIOIHIH epexenepiH Kanaranay.

DneKTPMEXAHUKANbIK KYpBUIFblIap Kbi3MeTi «Metpononuren» KMK nepbec
KypBITBIMIBIK Oenimieci Gonbill TaObUTafbl, KbI3MET OacThIFbl Oackapaibl JKIHE
«Metpononuten» KMK-HiH 6ac uHxeHepiHe Tikenei GarbIHabI.

KpI3MET TarncblpMaaphl:

- METPOTIOJIUTEH HBICAHAAPhl OOMBIHIIA 3IeKTPMEXaHHKAJIBIK KYPBIIFbUIAPABIH
y3izicci3 KoHe CeHIMII KYMBICHIH KaMTaMachl3 eTy;

- %abIBIKThI TEXHUKANBIK MaiIanaHy epexenepiHe )KoHe 3JIEKTPKOHABIPFBLIAD
KypBUTFBUIAPBIHBIH epeXelepine COMKec Maianany, JKeH/ey KoHe KYTIN-ycTay;

- 3JIEeKTPMEXAHUKAJbIK KYPBUIFbIIapFa alljiblH-aly >XYMbICTApbIH, XKOHOEY Il
YaKTBLIbI JKOHE camalibl XYprisy.

KeI3MeT MiHAeTTEpI:

- KBI3METTIiH OHIIPICTIK YMBICBIH KYHJENKTI peTTey, jKOCHapiapra CoHkec
OIpKaNbINTHI )KYMBICTBI KAMTaMachI3 €Ty,

- 57IeKTPMEXaHUKAJIBIK KYPbUIFbUIAP/Ibl aFbIMIAF bl KYTII-yCTay JKoHEe XOHIey;

- KbI3MeT OalaHCHIHAAFb! XKaOMIbIKTbI, aCMamnThbl, TEXHONOTHSIBIK XKaOABIKThI
THIMJI MaiiialaHy MeH CaKTay bl KaMTaMachI3 eTy.

AKnaparThlK TEXHOJIOTUAIAp keiameTi  «Metpononuten» KMK-nin nepGec
KYPBUIBIMIBIK GesimMieci GoJbil TaObU1azbl, KbI3SMET OacThIFbl OacKapaabl >KoHe
«Merpononureny KMK aupeKTOPBIHBIH naiianaly JKeHIHIeri opblHOacapbiHa
TiKenei OarbIHAAbI. e X

AKnapaTTbiK ~ TEXHOJNOrMANap — KbI3METIHIH ~ MPHOPUTETTIK  TallChbipMackl
CepBEpIIiK skoHe SKeUTIK JKAOBIKTBIH JKYMbIC KaOUIETTITIH KOy, COHIaH-ak
METPONONMTEeHHIH aBTOMATTAH/IBIPbLIFaH KYHECIHIH cyiiemernaeyi 6onbin Tabblnaab:

- METPOMOIUTEHIE KOJI TeneMiH OakbliiayAbIH aBTOMa’IVEaHJ.lblprJlFaH xKyHeci;

- IMcTeTuepTiK GacKapy AblH aBTOMATTAHIBIPBLIFAH HKYHECT

- KoJokeTiMIiKTepAi 6acKapy bl Gakpliay KyHecl

- TeleKaiaranay xyieci, )

- pTTiK Genri Gepyi Kopray KYHECH

- MarucTpanjblK aKnapat sKeJTicl XKoHe 1.0. . _

Keizmer m])lcxepnepiﬂi]{ KBI3MET .KepCeTylHJ.le KOMNBIOTEPIIIK  JKoHe
ANbIcTary TEXHUKaHbIH napKi, MeTpOHOIIHTeHHlH cepBEPIIIK HKIHE KENUIIK KaOAbIFp]
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gap. COHHAH-aK  aKmaparThik TEXHONOrUsNAp  KbI3METIHIH  JKYMBICKEPTIEP!

\eTpOTIOHTEH XKeJliciHe Kipetiy Gapbik nporpaMManbik eHiMaEpAiH CeHiML KIHE
{nicci3 XKYMBICBIH KAaMTamachI3 etepj.

AKNapaTTbIK TEXHONOTHANAP KbISMETiHiH TanchpMaiaph: .

- METPOTIONINTCHHIN aKNapaTThIK Kyiecin mambiTy @3repin OThIpaThbiH 1LIKI
TaanTapra, XaHa Gyblﬂﬂaru TEXHONOIUANIBIK M1aThopManap/ibl eHrizyre ConKec;

- CEPBEPJICPIIH, KOMIBIOTEPIiK XKOHE anbICTarbl TEXHUKAHbIH, AKTUBTI KIHE
[acCMBTI KUK KAONBIKTBIH KyMbIChIHAA GonaThiH akaysapabl aiKblHIay KIHE
[IyFbIT XKOHO.

- 3aMaHayHM aKNapaTThIK TEXHOJOrUsap/bl €Hrizy cajachiHaa OOJIBICTHIK
nporpaMMaliapbiH 3ipiieyre jaHe Kysere achpyra KaTbICY;

- 0OBEKTIHIH aKMapaTThIK Xeninepin KOpray/ibl YHbIMIACTBIPY, aKNapaTThIK
xayilCi3 KT YABIMAACTBIDY .

AKNapaTTbIK TEXHONIOTHSIIAP KbI3METiHIH MiHAETTepi:

- KBI3MET JKYMBICBIHBIH Oapiblk Typiepi O6oiblHINA aFbIMIAaFbl KOHE
fonalaKTarbl JKOCTIapJiapbl MEH IIPOrpaMManapbiH J3ipley;

- @KNapaTThIK TEXHOJIOTHUSIIAP )KOHE OHBIH Kypamaac GeiKTepiHiH xyienepiH
caThill iy, 33IpJiey, eHTidy, XKOH/JEY XOHE albll Kypy OOMBIHIIA *KYMBICTAPIBIH
OpBIHJIATYBIH )KOCTIapyiay, YWBIMIACTBIPY JKOHE KAMTaMachl3 Ty,

- IporpaMMallbIK JKacakTapIblH MOAU(GHKALUIaHFaH JKOHE JKaHa HYCKalapblH
KaObL1ay 1bl, TECTLIEY i )KOHE eHTi3y i YIBIMIACTBIPY XKIHE JKY3€re achIpy;

- cepBepJiep/i, ONepalusIbIK XKyhenepai, MaiMeTTep 6a3anapsld, COHOaM-aK
KYpbUIBIM/IAJIFaH Kabenb/iK JKelliHi &KaHe )KYMBIC CTaHIMsIApBIH OacKapy;

- KOMIIBIOTEPJIIK, aJIbICTAFbI )KOHE JKEJLTIK JKaOJbIKThI XKOHAEY Ii )KOHE KbI3MET
KepceTy 11i, )KyHeiK MporpaMMalbIK XacaKThl OPHATY bl KAMTaMachl3 €Ty,

- OKYHemiK nporpaMMalblK KacaKThl, MoOJiMeTTep Oa3anapelH  >koHe
aBTOMATTaHIBIPBUIFAH aKMNapaTTBIK JKYHeNepai pe3epBTIK KOIIpy JKOHE UIYFbLI
KanbiHa KenTipy GOMbIHILA Iapanap/bl XKYprisy;

- KEPriliKTi oHe FalaM/IbIK XeJinepre KODKEeTIMAIKTI YHbIMACThIpy;

- XKeJIJIIK pecypcTap/bl Aypbic KoNaaHyFa 6aKbliay bl XKy3ere achipy.

AKI‘IapaTTbIK TEXHOJIOTUsJIAp KbI3SMETIHIH YHMBIMaCThIPbUIFaH KYPbUIBIMBI
Kenecineii: aKIapaTtThIK TEXHOJIOrUsIap KbI3MeTi eKi GesiMre GeliHeai: TexHUKaIbIK
KaMTamacei3 ety Genimi skoHe XKy#eliK xaoHe MPOrpaMMalbIK Xkacak Oesimi.

TexHukanbIKk KaMTaMachl3 eTy 6eJ1iMi Kesecinepai xy3ere achipazbi:

- JZepbec Komnmeepnepni )KoHe MPOrpaMMAJIbIK JKaCaKTbl OpPHATY MeH
TeXHUKANBIK KpI3MET KepceTy/li KOCKaH/1a, TeXHUKAJIbIK KOJAay 1kl

- KOMITBIOTEPJIiK JKabAbIKKa KaThICThI CTAHAAPTTAP/Ibl Ka/arajay bl
: - KOH(epeHIMsIap MeH JKHHANBICTAPABIH AaNMapaTThiK JKOHE TEXHHKabIK
Ulecneciy; :

* Kaunsl yHMBIMIACThIPAThIH .peC)’PCTaP MEH 1C XKYPrizynig
BTOMaTTanpippuFan Gacka  OKyHenepiH  KOCTApiay  IporpamMManapeixbiy
“HpaKkyprIBIMBIH KOJIIay Abl;
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- KolJaHOaNBl  koHe WOHE

: CepBepiik  ManimMeTTepiH Kayinci3airii 5% e
koMMbIOTEPIEPAL SUARKEC mporpammaniik sacakran, xakepnepieH koHe 0ac
cayinTepACH KOpFrayibi.

JKy#HesiK XKHe NporpamMMansik sxacak Geji Mi:

- CepBEPIIK JKAHE XKeninik a6pikre OpHaTy MeH TeXHMKaJbIK KbI3MET
KepCeTyIli KOCKaH1a, TEXHUKAJIBIK KOJ1 JIay 1kl YChIHA/IbI; ,

- METPOTIOTHTCH JXOnayibiapsiHa Kayincis xome xKaiibl KbI3MET KepceTyl
KaMTaMachl3 €TETIH METPONONHTeHHiK aBTOMATTaH/IbIpLIFAH KYieci inecin xypeal;

- NpOrPaMMAJILIK JKACAKTBIN Y3iicei3 Kui3mer icTeyin Gakbiay ibl KAMTaMachl3
eTelli KOHE JKYMBIC Gapbichinna TYbIHIaFaH akayjapjbl Kow OoMbIHIIA LIYFBLI
japanap/bl KaObL1 AN IbI;

- YKBIMABIK OKYMBIC YINIH JNIEKTPOHIBIK MOLITAHBIH JKYMBICHIH IKIHE
[porpaMMAaJbIK XaCaKThl peTTei i,

OneKTPMEH KaMTaMachi3 ety Keismeri «Metpononuten» KMK-Hin aepGec
KypbUIBIMIBIK GeniMieci 6o TabblIazbl, KbI3MeT GacThiFbl OacKapajbl JKIHE
«Merpononuten» KMK 6ac nrxenepine tikeneii GarbpIHaAIBI.

DNeKTpMeH KaMTaMacel3 €Ty  KpI3MeTi —  ©3iHIH KYMBICBIHAA
TYTBIHYIIBUIAPABIH - SNIEKTPKOHIBIPFBIIAPABI TEXHUKANBIK TaiifaiaHy epexcenepil—l
(T3 TIIE), 31€KTPKOHABIPFBUIAPABI MalIanaHFaH Ke3zie eHOeKTI Kopray epexesieplH
(xkayimci3aik epexenepi), MeTpononutenHiy  TIIE, AnMaTsl KaJ1achl
METPOTIOJIMTEHIHAE TO0€371ap KO3FABICHl JKOHE MaHEeBpJIiK JKYMBICTap OOWBIHIIA
HYCKayTBIKTBl  koHe BBH  (6enri  Gepy myckaymbiFsl), 371eKTpPKOHIBIDFBI
KypBUIFBLIAPBIHBIH  epexerniepin OKE, eHGekTi Kopray jeHiHAeri KoqIaHbICTAFbI
HYCKayJIbIKTap/ipl, ~LIYFBUI  JKOHE TEXHOJOTHAIBIK HYCKAayJBIKTapabl, eHOeK
3aHHaMacklH, «Metpononuten» KMK  6acuibUibIFbIHBI OYHpBIKTApBIH  KoHE
eKIMJIepiH OaCIIBUIBIKKA anabl.

ONeKTpMeH KaMTaMachl3 €Ty KbI3METiHiH Herisri TaIChIPMAChl JXBIDKBIMAITBI
KYpamipl  OKOHE  METPONONMTEHHIH  Gapiblk  KypBUIFBLIAPhl  JKYMBICHIH
JMEKTPIHEPrUsIMEH  y3ijlicci3 KaMTamachi3 eTy GONbIm  TaGbLIamsl. OneKTpMeH
KaMTamachl3 eTy KypbUIFBUIAPbIHBIH TYPAaKThl JKYMBICBIHAH KeOiHece noesnap
KO3FanbICBIHBIH KayiNcCi3Airi, »ababIKThIH CEHIMII XKYMBICHI JKOHE Kollay lublapra
M3IIEHH KbI3MeT KepceTy GaiIaHbICThl 60oa bl

OneKTpaHeprusiarbl METPOTIONUTEHHIH TAJaNTaphl XKallbl ecenTenrel KyaTbl
ITMBT 6 TapreiMabIK-TOMEHIETKIII JKaHE TOMeHIeTKim KOCAJIKbl CTAHLMSIAPbI
KamTamacer3 eteni. Kabenbik xkemiHiH y3bIHABIFBI 258 MBIHHAH acTam KUJIoMeTpai
KYpainel. 127 mpiHHaH actam JKAPBIKTAH/BIPFBILI ACTIANTAP MEH KYPBUILIFbLIAD
Nafiananpiy ga.

Onektpreno Kei3meri «Metpononuren» KMK-Hin nep6ec KYPBUIbIMABIK
ONliMIeci Oonbin Tabblaabl, KpI3MET GACTBIFBI OAacKapabl XoHe «MeTtpononureny

K AMPEKTOPBIHBIH NaianaHy XeHiHJeri opblHOacapbiHa Tikenei GarbiHap].

Onektpreno kp3MeTiHIH TarnchlpMaapbl:

" AIMathl  Kanackl  METPONOJWTEHIHIH  TeXHHKANBIK  Tekcepinrey
3JI§KTpHO€3}1aprHLIH )eJlire LIBIFYbIH JKOJaylbUlap TachIMaJlJaiThIH Tananrapra
“Hkec Kamramachs ery;

b
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= METPOITOJIUTEH 3neKTpnoe3napm MaU.[HHI/lCTepiHiH MeTpOﬂOﬂHTCH
51eKTPNOE3IAPBIH OacKapy npiy 3aMaHa i imiri

oHE ﬂaﬁbm.nay. § 3neKTpnen0Hbm
METPOTONIUTCHAL - NIAHNaNnany  epejxe
naitnanany TOXipuGeci GoitbiHima cagy
DNeKTPALNO MiHAeTTepi:
- KYpPaMblHA eHOek KYKBIFBIHBIH HO
packa HOPMATHBTIK-KYKBIKTBIK aKTinepni ka
- eHOEKTI KOopraymbiy Kayincis ma
eMipi MEH ICHCAYJIBIFbIH eHOEK Kbl3MeTi 6

KYPbUIBIM/IBIK xcymmcxepnepiMc?H
epi, Gacka ennepain MEeTpOTOJIUTEH/IEPIH
KTap xyprisy.

PManapel 6ap enbek 3aHHaMachlH K9HE
naranay;

PTTapbIH, 3/1€KTPAENO KyMBICKEpJIEPiHiH
ApBICBIH/A CaKTay/Ibl KAMTAMACKI3 ETY;

- METPOTIOJIMTEH OaclIBUILIFEI HekiTkex )Kocnappl TancelpManapabl OpbIHIAY,
@HIIPICTIH TEXHUKAJIBIK ,ZI.CHI.‘eﬁi MEH THIMZAiNriH apTThIpy;

- JJIEKTPIICIIO KayINTi eHAipicTik O0beKTiNepinge eHepKacinTik Kayincizmix
TajanTapblH KaJaralayabl KaMTaMace3 €Ty, KayinTi eHgipicTik oObexTinepae
amaTTaplbl eCKepyre GarbITTaaray KYMBICTapbl YABIMIACTBIPY JKoHE XKYPri3y kKaHe
anarrapAbl  OKIIayjayfra >XoHe OJIapAbIH CajijapiapblH JKOKFa JaWbIHIBIKTHI
KaMTaMachl3 eTy;

- OHJIPICTIK KabIBIKTHI nanjganafHy, Kbel3MeT KOpCeTy JKoHe cakray,
SNEKTPACTIO FUMapaTTapbl MEH MMapaTTapbIHBIH JKaFIaibIH GakpLnay;

- «Metpononureny KMK KBUIIBIK JKSHE )KOCHAPIIBIK KOCHapIaphiH a3ipreyre
KaTbICy, o3ipiiey kesiHae «Mertpornonuteny KMK OeKiTKeH eKe >XocrapiapbiH,
HOPMATHBTEPIH XOHE JTMMHUTTEDIH KOJIaHy;

- MATCpHAlIBIK  pecypcTapibl — THIMAI  KOJMJaHY sl KaJaranayra,
Metpononuren» KMK mynkinig CaKTaJlybIH KAMTaMackl3 €Ty i XY3ere achlpy;

Kasakcran Pecry6nukachiHBIH DKOJIOTHABIK KOIEKCiH Kajarajiai OThIpkIm,
KOpuiaraH opTara ocepi GapblHIIA a3 3KONOTMSUIBIK KayillCI3ZiKTi KaMTamachs eTy
YWIH TabuFaTTHI KOopray IapanapbiH d3ipney. KpI3MeT >kyMbIchl 6oifbiHIma
CKepTnenep i koAbl GaKbliay;

- METPONONMTEHII TEXHMKAIBIK MaifalaHy epexeepiH, METPONOIUTEH e
benri 6epy (7070802000 ¢:) HYCKayJIBIKTBI, METPONOJIMTEHIE MOe3ap KO3FallbIChl YoHe
MaHEeBpIiK JkyMbIcTap GOMBIHIIA HYCKayIBIKThI, «MeTpononuteny KMK Oy#pbikTap,
HYCKay IBIKTapB! HAKTHI OPBIHAAY.

- MeTpononuTeH 6acuIbLIBIFEl GEKITKEH KOCTAP/bl TaNChpMaiapbI OpBIHAaY,
®HIIPICTiH TexHUKATBIK JIEHreii MeH THIMILIITIH apTThIpY;

- OJIeKTpAeno KayinTi eHMAIpiCTiK 061>eKTinep.iH,u'e GHCPK.GCi.HTiK Kayincisaik
Tanantappry Kajiaranay el KamTamachl3 €Ty, KayilTi eHZipicrik oGLegrinepge
anaTTapp €cKepyre GarbITTaJFaH JXYMBICTAp/bl YHBIMAACTHIPY XOHE KYPrisy skone
ANaTTapypy OKIlayjayFa JKoHE OJapJblH CalJaplapblH JKOIOFa JalbIHBIKTE
KaMTamacp3 eTy;
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1.6 - cyper — Anmarhl METPOIIOJIUTEHI 3EKTPIIK JeTOChIHBIH €Ki JKIiITi cyn6achl

AJIMaThl MeTpONONUTEH] 5MEKTp JeNochl MOHBI3 KypaMIapblHbiK Gacranker
)KQ? € aKbIpFBl aliHAIBIM YKYMBICTapbIH YHBIMIACTBIPY JKOHE XKYMBICTAH THIC YakbITTa
TNOME3 KypamziapelH TypakTaHaplpy YIIiH KaXKeT. DIEKTpAeno GacTankel exi Kipic
)KOJI.LI. 0ap xoHe 12 TypakTaHmBIpy *KOJbl METPOIOIMTEH/ET Kypaeli KYPbUIBIMB]
Beniri 6oy KeJei.
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2 APHAUBI BOJIIM

2.1 MeTtponoanrenne CBTC Kyliecinin konpanbLTyb!

90%-Fa XYyBIK anempery METpononnTenepae noiibi3gap  KO3FaabIChIH
aBTOMATTAHIBIPBUIFAH 6ac1<apy Xyiteci

CBTC xyieci (communicati
reniMaepae (I_VleTpononuTe}mep) MOHbBI3NAP  KO3FaNbICHIH KOMMYHHKaLHUATBIK
Gackapy Xy#ecl 00BN Tabbinan;.

Byriari kynne CBTC x
Bombardier, Alstom, Ansaldo

xyiienepl 6ackIM Konnausutyna, OneMuik neureiine KojnaHbuty Geineci 2.1 cypette
KepCeTIIreH.

London Underground SR Lines )
Hastvow Arpo
Sesiamento

T
s ®
Awpony = o~

g g
Philadeiphea I

Lo Veam Mg ° e SEPTA  Matro 0e Madng

Caran Avrmery 2 R ve— Liia

Phosais Arpert Wiotn Arper Loy e .‘

Metro Caracas L1 @

Matro Sa0 Paui
]

255

cyper — CBTC xyiiecin ennipymi KOMIaRHsIap JkaHe KYHeHiH Konnanbity
alMarsl

Kanner merpononurenze 16 TYPJi TOyencis imki
METpOnonuTeH  aBTOMAaTMKACHI XyiHenepin
KYPAeniniriu aran eTken xeoH:

KYHeNepaieH Typatein

NanJanaHyIblH  epeKienir MEH

- CTPOTIOJIUTEH JKeJIiCiH AUCTIeTYepIliK 6acKkapy xoHe Oaxbliay OPTaJIbIFL;
~ MHXXEHepIlik KOpITyCTarbl METPOIIOJIUTEHHIH aXyas bk OPTaJIbIFbI;
* MaruCTpanbAbIK aKNapaTThIK XKeJli;

* AucneTyepnik Gackapy OpTalbIFBl YIIIH YXKBIMJIBIK naiinanany aKrnapareiy
K®peety xyiteci;

- KOpraHbIC aBTOMAaTHKa Kyheci;

T JNIEKTPMeH jabIbIKTay1bl, JKAapbIKTAHABIPY bl XKOHE dJIeKTPOMeXaHuKanpk
‘\'@bmmnap,uu AMCcTIeTYepIIiK GacKapy/IbIH aBTOMATTaHABIPbUIFaH Xyiieci;

* ABTOMATTHI OpT Na0bLIBI XKYHeECH;

" KY3eT nabbuisl xyiteci; .

~ ABTOMATTHI ra3jsl COHIIPY XKYHecl; iy

" PanuoTpaHcnsus xKoHe TeleAnap KYHeCl.
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ByriHri KyHae AJMathl Kanac METPONoJINTEeHiHAe MOMbI3Aap KO}Faﬂb"ibm
jproMarThl 0acKapy Okyiteci perinpe Ourycrik Kopesibik  Hyundai  Rote

KOMMAHAACHI asipneren CBTC xyiieci konmambiias:. OHBIH KypbLIBIMIBIK CYJ16aCE!
1.2 cypeTTe KOpCeTinreH.

i R A [ £ -
Boprosae .
ATPATO B ; - ~
a0

] YerpoiicTso xoynnym. 3a Baox. Yerp.
—

BOPTOBOE OBOPYJOBAHHE oay IIYTEBOE OFOPYIOBAHHE

2.2 - cyper — CBTC xy#eciHiH KypbITbIMIBIK cysi0bacel

Hucneryepnik Gackapy OpTalbIFbIHIA noubI3apasl  Gackapy cepBepiepi
(TCC/MSC),  noiibznapasr Oackapy mynbTTepi (OC/SVC/MC/PC)  >kome
ydackelepiH jkai-KyHiH, coHmai-aK NOMBI3AAPJABIH JKEiIeri KO3FaJIbIChIH (LDP)
YIKCH KeJleM/ie Kepyre apHaJFaH AUCIUIEH OpHATacKaH.

TCC cepaepi aBTOMATTaHIBIPbLIFaH Oackapyra skayan Gepeni (>xonmarsl
NOHBI3BIH KBUIIAM/IBIFBI, TOKTay, OaFbITTaMaHbl ayjapy, MapupyTThl  aury).
Moespik Aucnieryepain wrarTelK pexxuMinne TCC cepsepin e3ine anaael. MSC
“ePBepi TCC cepBepiHe Ko3Faslbic KecTeciHe Calikec MapIIpyTThi Kaii yaKbirTa alyra
YPLIK Gepeni Garnapnamamsinsiy APM (PC) apKbulbl anisib-aa NaWbIHAATFal
KO3ranbic kecreci MSC cepepine xka3butazbl. CepBepiepae Linux sxome Oracle
AepeKKopp KOJIaHBLIa/IBI, OHBIH KYPBUIBIMABIK Cy16achl 2.3 cypeTTe KepceTinren.

Kannp MeTponoyiuTeHae 16 Typni Tayenci3 imki KyHenepnen TYpPaThIy
MeTpononurey aBTOMAaTHKAChl O KYyHeNnepiH MNalalaHylblH epekiuenir
“YPReninirin aran erKen sxo:
~ CTpononuTeH xenicin gucneryepik 6ackapy xaoHe 6akpiiay OPTallbIFbI;
" HHXeHepITik KoprycTaFsl METPONOJINUTEHHIH aXyalIbIK OpPTalbIFbI;
~ MarucTpanbapIK aKmapaTThIK Kelli;

" AMcneryepyik Gackapy OpTalbIFbl YIIIH YXBIMIBIK Nainanamxy aKnapatpy
Ty Xyiteci;
~ KOprankic aBToMaTHKa KYieci;

MEH
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2.3 - cypet — CepBep epeKKopbIHbIH GaiinaHbic cy6achl

Tloifbl3 MMCTIETYEPIHIH FUMAapaThlHAA KO3FAIBICTHI Oackapyfa, COHAai-aK
Ko3FaIbiC KECTECIH Ty3eTyre xoHe [10-ra uHkeHepIik KpI3MeT KepceTyre apHalFaH
repr APM 6ap (moe3n aucnerdepinin APM-bl, ara ToibI3 AWCrETYEPiHIH SVC-
APM-b1, ACYJ1 6eniminiH urxenepi PC-APM-b1, 6arnapmauisiasii PC-APM-bI).

BopTTHIK jkabIbIKKa KeNleCi KyphUIFbLIap Kipei:

- 60pTTBIK KOpFaHbIC Kypbutrbickl (ATP) xkoHe 6ackapy (ATO);

- MalIMHUCT aKnapaThlH kepceTy Kypbuirbickl (MMI);

- PaJMOKOMMYHHUKAIMS KYpbUIFbICH (pagroapHa (WiFi) OoibiHIIa aKnapaTThl
KabbL11ay-0€epy).

ATP GOpTTBIK KOPFaHBIC KYPBUIFBICHI KYPaMHBIH OapiblK NaTYMKTEpiHEH
(taxomeTp, Jlomiep naT4uri, aHTeHHa Teri) aKnapar KHHai bl xoHe cbiMcbi3s WLAN
aHTeHHACBIHAH PaJMOCHTHAI/bl KaObUIaIbl, CONaH KeHiH NpoleccOpMeH OHAeNe .
Erep sKbITIaMIBIK achlll KETCE HEMece Palho CHUTHAllbl XKOFAIBINl KETCe XHe T.0.,
npoleccop JepeKTepiAi €KIiHII pe3epBTIK KypbUIFBIMEH CallbICThIpa  OTBIPHII,
CHTHanfbl Kaiita eHIeii, erep akmapar ekiHmiciHe coiikec keice, o1 ATO-ubl
6ackapybIH GOPTTHIK KYPBUIFBICBIHA TOKTAy OYHPBIKTaphIH Oepeni.

BoprTeik Kypbutrbl Gackapy (ATO) ATP KypbUIFBICEIHAH JNepeKTepai ana
OTBIPBIN, METPONOJUTEH JKeJinepi OOoWbIHIIA Genriai Gip XBUIIAMIBIK KYPaMbIHBIH
KO3ranyplHa, coHpai-aK CTaHLMsAIapAa HaKTbl TOKTay¥a (£50 cM) xoHe Typak
YaKBIThl asiKTaJFaHHAH KeWiH (KO3Falblc KeCcTeciHe COWKeC IMOMBI3 aucrneTyepi
Oeperin 30 cex jxome oman acram) xayan Oepeni. CoHmai-aK IOWBI3 ecikTepin
BTOMaTTh Gackapyra sxayan Gepei.

Kypam mammuucTiHe akmapaTThl KOpCeTy KYPbUIFBICHI (MMI) MamuHucTKE
AIa KaTKaH JIOrMKANBIK ydacKenepaiH Kal-KYHi, KYPaMHBIH JKbUIAAMIbIFbI,
GOPTTBIK XabIbIKTapAbIH Kaii-ky#i, OaiaHbIC Kal-Ky#i JkoHe T.6. Typansl
KepeeTyre apHanran, sFHM MOMBI3IBIH TOBIK CEHiM/I aKNapaThl MAIMHKCTKE JKoHe
NOHbI31p1K aMcrieryepre kepcerinei (IOMBI3ABIK aucnerdepre nepekrep WiFi
APKbTB] Oepineni).
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Op xabunana WiFi apkpiny, aKIapaTThl
quTenna 0ap. bip antenna typakry pexumse,
cTeiti. AHTeHHVa TYHHeNbAC Xon Goiibinna o
curHall KaObLIIaM b,

Yon xaOIbIKTaphl MblHanapaan TYpajibi:

- 9NEKTPOHIBIK OpTanbikTannbipy (EIE);

-xon ATP / ATO;

- KOMMYHHKAUHSIBIK Gaiinanbictpiy KYPBUIBICHI.

DNEeKTPOHIBIK OpPTanbikTauabipy (EIE) epenmix KypbliFbiIapasl (2.4 cyper),
qrHM OaFbITTaManapbl, 63*‘IlaP1UaMllapnbl Oackapaipl xoHe KOoJ KypblIFbUIapbIHbIH
Kail-Ky#iH OaKblIan1bl (Mappyrrap i OpHaTy »oHe ToKTary, GarpITTaMaiapJbiH
xail-Ky#iH OacKapy xoue Gakbinay, Oarnapmampappin Kaii-kyifin 6ackapy KoHe
xanaranay, ATP/ATO sxonmeik  pensc Ti30eKkTepiHiH  KOCBUTYBIH —Gakpliay,
! MaplIpy TTap/Ibl OPHATY JKAHE TOKTary).

iH exi
Kabpinnay xoHe Oepy YUIH e'C
eKIHIIICI BICTBIK pe3epBTe M¥h,1bp)
pHanackan Kipy HykTeciHeH (

e —
AFTCR ABSR BCCU [ e
REAERNNE
T

LCC/LMC

bbb Shhhhhbhuhw

A na (e

I
o Maa
ST

¥

2.4 - cyper — MeTtpononuTeHzeri JIEKTPOHABIK OpTanbIKTanabIpy (EIE)
KYPBUIBIMIBIK CYJ16achl

)Konzmx ATP/ATO NOMBI3Aap/bl HAKThl yaKbITTa AUCIIETYEP KOMaHIack]
Herisiine xomammans! panroapHa OoibiHIIA Oepy ONbIMEH Gackapaisl.
HTeHHa KypambIHbIH Kipy Hyktenepi (AP) apkbuibl KabGbuinanans:,
HYKTenepi Kaiiranananpr, Kaxer Gojran Xariaiia NORbI3BIK AHCIer
TOKTayCh13 (cTanmus apKpLIbl) OTKI3Y /i YHBIMIACTBIPA aJla/ibl.

HOﬁbBllap KO3FaJILICBIHBIH ~ KeCTeCiHe COMKec Hemece miratray
Karnaiina

HOEBBQLI
KYHi akp
APKb11p;

Curnan
Oapiibik Kipy
4Yep MOWBI3E]

ThIC
PAa MoWBI3ABIK AUCTeTYepAiH Kalaybl OOHBIHIIA — TMOHBI3KI Kilipry,

H CraHuusna Gomy yakbIThiH Gakpuiay, apOip MOMBI3IBIH KO3Fanpic Kak-
APaTThI TAJIIBIKTI-ONTHKAIBIK Kabinuep OofibiHima xon ATP/ATO-ra Gepy
Xy3ere aChIpBIIabL.
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KoMMYHHKALUSIIBIK ?aunanmc KYPBUIFBICHI KypaMHaH fepeKTep/ kabplaayra
XoHE apallblK PeTTey OGolbiHia KYPaMHBbIH onaH opi Ko3Fasrybl y1iH 6ackapy
curHajiapbiH Kypamra Oepyre apuanran. WiF; apHachl apKbiibl KYpaMHbIH GOpTTHIK

pUIEEE1ApRIHAEELIDY HYKTeciHe (AP) maktei opnanackan kepi Typaibl aKrapar
gepinel, COAAH KCHIH Panuo curnanbl menmakoneprop apKblibl OMTHKAIBIK
cursanra _a“HaﬂaJlbl >K.9He TaNUbIKTBI-ONTHKANBIK ~ Kabellb  apKblJIbl LJLY-Fa
xioepineai. JlucneTuepnik Gackapy opranbirbina onTHkambik curHai LAPIBIK
curpanra aHaJalbl XJHE MOUBI3 AMCTIETYEPIHIH YKpaHbIHA [IbIFAPbIIa/IbI. backapy

axnapaThii  Oepy (LLEW-IIaH Kypamra) ykcac Typme jkysere achipbiiabl, OYJ
pAIHOCHTHAT XAHE MOMLI3NLIN AHTeHHACkIHA Gepinei.

2.2 MeTtponosnTenaeri saekrponasl opraabikranabipy (EIE) xyiiecinin
cHIATTaMAaChl

Byn xyiie 6ip, eki Hemece GipHeme HeTanbaap, MOAyJIbJep ChIHFaH JKar1anna,
kyiie ICTeH IIbIKKAH, CHTI3UINeH CMIHanjap >KOFajFaH, ecenTeyyiepieri Kareep,
parmapiaMalIbIK KaMTaMachl3 €Ty jka3baapbIHIarsl KaTelep jkoHe 6acka Ja TOTeHIIE
KaFlaiilap Ke3iHe Kayill TOHIipeTiH AepeKTepaiH WIbIFybIH GOJABIPMAATHIH iCTEH
mbiryFa Te3imal 6ackapy xyiteci (Fail-safe) karunacel 6oibiHIIa jx00anaHFaH KIHE
eHIIpICKE LIBIFAPBUIFaH JKbIDKbIMAJIbl KYPaMHBIH KO3FaJIbIChI YIIIIH AaibIHAaJIFaH.

BapibIK KypbUIFbUIap GYHKIHOHAIABI TYPAE MOLYJIALMAIAHFaH, KaiTalaHFaH.
Erep JKynmTanFaH KypbUIFBUIApABIH Oipi icTeH wmibIKca, JKyHe KOCalKbl Oellikke
KOCBUIBIT, KAJBIIITHI JKYMBICBIH JKaiFacTeipanbl. Anmaparteik kypan (H/W) — Gyn
MOJIyJIbJIEp MeH OeIeKTepIiH e3apa alMacThIpbUIaThIH OipIIiKTepi.

Op MoIyJble KOCBIMIIA COpeHiH Kipic KOHHEKTOphl 6ap, o1 epkiH
WbIFaphLIaibl, 9P MOJYJIbJE KOHE ChIM KOHHEKTOPBIH/A KyJIbINTap 6ap.

BipbiHFali TipekTepaiH Mo.yibaepi MeH bipblHFail KOChIMIIA TipeKTEpIiH
iminmeri Ti36ekTepdiH KapTalapsl apachlHAarel e3apa OainaHeic Oip-Gipimen
JepekTep IIMHACHl XKyieci (mepekTepai Gepy Ti30eri) apKbLIbl XKy3ere achlpbuIabl,
KallFaH CHIPTKBI SJIEKTP ChIMJAphl Kabeblik KOHHEKTOPIIap/Ibl Nak1aNaHabl.

Kyar ke3i KocbUIFaH Ke3Je Ke3-KeJIreH MOMYJIbJlI @XBIPATY/KOCY >KYHEHIH
Y3MiKCi3 5KyMBIC icTeyiHE MYMKiHJIK GepeTiH JKyHeHiH KOocallKbl OeJlirine aBTOMaTThl
TYpAe KOCBULy aJrOpMTMiHIH apKacbIHJAa QXKBIPATUTAThIH/KOCBUTATBIH  MOJYJIbJIiH
o3ile 1e, Gacka GeikTepre A€ 3aKbIM KeNTipMeri.

Bip GenikTiH akaysblFbl HEMeCe AYpbIC HYMBIC icremeyi Gacka xyHenepain
KYMBICBIHIaFb! aKayJlapFa HeMece KaTellikTepre okeiyi MYMKi.H emec.

Kyiie  @yHkumscpiMeH  KaOAbIKTaNFaH — KOPCETKILITEPIHIH O3/liriHeH
AMAarHOCTUKACHIHBIH, aKayJIblFbl 9p MOJYJb yuwiH JkoHe apbip Oipnik xyleciHin
Kemerimen Tekcepy G0rbL. .

Kyiie Haiisaraiizan, dKeNiHiH eKIiHiHEH, KIbINTaH ThIC KepHeynepaex
KOpranray, Bapneik maijaanaHplIFad OeeKTep MEH MOJIYJIBAEP KOFaphbI
GepiKTiKKe, CeHiMIiTiKKe, TO3yFa KIHE HKOFapbl TOKKA TO3IMAL.
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bap/bIK JIOTHKAIILIK OpTaNblKTanabIpy Kyiienepi 10rMKaibik OpTaﬂblKTaHllblp):
senepi GoniMiHIE OHIeneni, Gyn nornkanwik sxyitenepai e3repryii, KaHapTyaAb
oHe TEXHHKAJIBIK KEISMET KOpceTy i xeHinaereni.

Byt Ky#ene dpOIp KyPBUIFBIHBIH anjbinFsl KarbiHaa KypbUIFBIHBIH aTaybl
KOHHeKTopHaPFa apHajraH CHnaTTaManap MeH KOHHEKTOpJIap/biH MaKcaTbl KIHE
exHAKBIK KbISMET KOPCETY YIlIH Kaxcerti 6acka aknapat 6ap.

pacnia ONOTBIHNAFBI Gacma cxemachinza MogenbiH ataybl, MaimanaHbiIFaH
GoniKTiH CEPHATBIK HOMIDI, WIbIFapbUIFaH KyHi, GOmiKkTiH araybl TypaJjbl aKnapart 6ap:
poneKTePIHIH Olp JXakKa aybicybl, Kiwmi KapinmneH Tepy, TMIaTaHbIH TYCY!]
xapaCThIpbLIFaH. . .

Xonnapaa AEPEKTepIl eHrisy Moy, nepexTep/i LbIFapy MOy, aynapy
KypBITFBICBIH 6ac1<'apy MOy YUIIH KOCAJIKbI ny6nepi 6ap Koc xyHere (6“¥)13H opl:
«AKNapaTThl  CHII3y OKJHE IbIFapyasl Oackapy Momyibaepi») OainaHBICTRI
TybIHAAY Bl MYMKIH KOMaH/IaJIap/ibl OpbIHAQY LIBIHBI TAaHAY KaTelepi ajiblll TacTalabl-

Ochl XYHe YUIIH NaifalaHbuIaThiH CaKTaHABIPFBILI P TUMiHE CoHKeC Ken?'l
xepex, al RAM, TI3Y (ROM) xone Herisri xapreinaii eTkisrim Gesiktep YLIIH
KOCKBILITAP KapacThIPBLTY bl KEPeK.

Op Typil OKylenepre apHaiFaH cepele KaNbIHABIFBI S5 MM  MOJIIpP
KpI3IBIPBUIFAH OWHEKTIH aJ/IBIHFBI €Ciri, JKeNAeTy, alfbIHFbl JKOHE apTKbl )KarblHaH
%abbLIaTBIH KYJIBIIITAp OOyl Kepek.

JlorukanblK OpTaJBIKTaHBIPY CXEMacChlHA apHAJIFaH COPEHIH )KOFapFbl OeTiHae
TeMrepaTypa CEHCOPBIHBIH CHTHAJIbIMEH J>KYMBIC ICTEHTIH CODPFBILI JKEJAETKIIITI
OpHATy KaXeT.

ONeKTPMIK ~ KOpCeTKIIUTep  3eKTPOHIBl  OPTANbIKTaHABIPY KyHeciHmae
KONIZaHBUIATBIH ~WHTETPANibl  CXeMajapAblH, JKapTblUlail OTKI3TiTepOiH IKoHE
MEKTPOH/IbI GOIIIIEKTEPIiH TaJlaNTapblHa COMKEC Kellyi Kepek.

ONEeKTPOHABIK KYJIBINTAY >XKyHeciHae KONNaHBUIATBIH Oapiblk MaTepHannap
MexaHHKasIbIK Oepik O0JTybl Kepek jkoHe 6apIbIK KaKeTTi d1eKTpliK KepceTKiTepre
He Doy BI Kepex.

ONeXTPOHIBIK OPTAJBIKTaHABIPY JKYHeCiHiH Herisri Tipekrepi 19 mrodmuik
TipekTepi maiiananaabl KoHe Kapa Tycke GOsuFaH (Tanchlpbic GepyLIiMeH ajiabIH-
ana kenicineni). ChIpTKbl KOPITyChbl KOPpO3MsiaH aynak 6oy YIIH MYKHST Oosy
kepek, an 6osly Hemece j1ak GeTiHe KalblIMaybl Kepek.

ki GenuiexTep Tekcepy JoHE TEXHHUKAIBIK KbI3MET KOpCETy Ke3iHae
Bl}_if'flﬁnbl Gony yuwin 6GiokTap GOMBIHIIA aXBIPAThUIYbl THIC, CBIMIAp CO3bLIMaYbI,
Y3l kanmaysr Tuic.

.Bacna miaracel (PCB) yuIiH MOHT@XABIK ChIM 0Oo0JMaybl Kepek, OoKuIayay
KYPrisinyi kepek.

Bapnpik GenuekTepi THIFBI3 eMec GeKiTiTyi KaXeT, ipin Ke3inne emrene Tycin
KeTneyi kepek.
eKiTiIIs.HeKepney MallIHHAChIMEH OekiTimyl Kepek 60n.iKTep CBIPTKBI 93-repicc.i3

Tyl kepek. Op6ip 610KTEI OpHATY CBIPTKbI KyaT acepite Teten Gepy yiuin Gepik
Oy b1 KepeK, TeXHUKAJIBIK YKOHE NIEKTPIIIK Nakaanany Ke3iHzie )xapaMapl.

Kymeic TeMIlepaTypachl:
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- pyKcar eTﬁm‘eH €H TeMeHri Tempe

- pYKCaT eTUITeH MaKCHManp; tey

O3in-03i AWATHOCTHKanay nay
reMTIepaTypa KOPCeTKIlUTepi men &
«aTbINThl ICKE KOCBUTYbI Karnaiiniy

paTypa: 0°C;
neparypa: 60°C. :
KeHiH kymbic icteyre pykcar —eTiIreH
JI€KTP  KyaThlH KOCKaHHaH KeHiH >KY‘7"i””.l
A, 6yn xyiie dneKTPOHABI KyJbITTay et
eTiHAE ©3 (byHKummapbm. TOJILIFLIMEH  OpbIHAAliabI. TemneparypaHbiH €3r€py!
ge3iHAe, €rep ONap XYHeHiH KanwinTy KYMBICBI YIIIH KapacTeipbliFaH pyKcart
eriareH LIEKTEPIE OPBIH anca, Gapmpik dynxumsnap e3repicci3 TONBIKTaH KYMBbIC
icTeﬁﬂi-

KonneHcauus 6onmaran sxarnaij
90%-naH a3 bonazel.

JKyMBICKa pYKcar eTinren bUIFANIILUILIK - KepceTKiluTepi cakTajiFaH KIHE
),(YﬁeHiH CBIPTKBI  )K3HE iwiki OerTepinze KOHJeHcauus Genrinepi  GosMaraH
karfaiaa JKoHe D KYQTbIH = KOCKaHHaH KeHiH JKYHeHiH KaJIbINThI i'c1‘<e
KOCBUTYbIHaH KE€HIH  ©31H-03i AMATHOCTHKANayaH KeWiH Oy Kyde ©3iHIH
(GyHKLMATAPBIH SNCKTPOHNBI OPTAIIbIKTAHABIPY XKYileci peTiH/Ie TOMBIK OpbIHAM Bl

blnranaelneik nexreii ©3TEpreH kesne, erep onap KyHeHiH KalbIMThl AKYMBICHI
yIWiH KapacThIPbLIFaH PYKCaT eTiireH IICKTEpe OpbIH anca, 6apiablK (GyHKIHUsIAP
e3repicCi3 TOMBIKTAM JKYMBIC icTeiini. Oxwaynay keneprici 10 MOwm-aen acazsi,
xockiMmia 500 B TypakTel Tok JJICKTPMEH XKaO/BIKTay KOHHEKTOPIAPhl MEH KOPITYC
apachblHZa. DNIEKTPOHIBIK OPTAJIBIKTAHABIPY XKYHeECiHIH GapibiK GyHKUMATAphl KyaT
K631 KOCKBIIIbI MEH KOPITYC apachlHIaFbl KOCHIMILA 1500 B aitHpiMansl TokmeH |
MHMHYTT@H acTaM yaKbIT KYMBIC iCTe i,

1.2/50 curnan miwiniven 3000 B tok KepHeyiHJe JKYHeHiH 6apibIk
(byHKUMSIAPBI ©3repicCi3 TOMBIK XKYMbIC icTeii.

UmnynecTin  eni  100Hc/1000HC  6onaThin TIKOYPBIIITEl  TONKBIHAAPIAH
TYbIHIaFaH 1y Ke3inae lHc KeGeWTiHAICiHIH yaKbITBIMeH KYHEHIH OGapJblk
byHKUMSANApEI @3repiccis TONMBIK HyMbIC icTeili.

Kyite xorapeina cunarTairad cUnatTamaiapsl 6ap snexkTp xemnicinmeri 1000
B-ka neitin snexTp kepHeyine oHe JKOFapblla CHUNATTajlFaH cUnaTTamanapbl Gap
CHTHAJI ChI3bIFbIHAAFBl SO0 B-Ka nekin anekTp kepHeyine Teten Gepei.

Kopmaran opra Ttemneparypacer  15°C-30°C, KOpLIaraH  OpTaHbIH
bliFannbuibirel 30-60%, 150 cakray ka6ineti, 330 OM pa3psin Keaeprici, xytie 1000
B-tan 8000 B-ka neitin 57IeKTp KepHeyine TeTen Gepenti, Mynnaii xarnaiina Gapbik
dyHKuMsNap ToNBIK, @3repicci KyMBbIC icTeiii.

Konimri paums yuwin pagmaumsnbik QOHHBIH pyKeaT eTinren nemreiii.
Onimainiri 10 s/m xone tepbenic xuiniri 80-1000 MI'u PaIMOTONKBIHapa
KYHeHiH Gappik (yHKIHMsIaph! 63repicci3 TOMBIK KYMBIC icTeni. .

OOMnbAi pauus yuwiH pagualUsAIbK (OHHBIH PYKCAT €TUIreH neHreiii.
Onimpiniri 5 Bt xone Tepbenic okuimiri 150 M, 490 .Ml"u, 900 MrIy
pauuoronm,muapna XKYleHiH 6apibIK (yHKUHUsIapI O3repicei3, TONBIK KyMbic
ICTelni. Yympr TeneoH YIIiH paanalUsIbIK pOHHBIH pyKcat eTinren uef{reﬁi. 0.8 Bt
®HIMZINIr kone 800 MIy, 1.5 I'Tu Anana3soHbIHAAFbI .Tep6eJ'nc KMUIT Kesinpe
KYlieHiy GapibiK pyHKIMANAPBI ©3r€PiCCi3 TONBIK JKYMBIC ICTEHAi.

Aa BUIFANALUIBIKTBIH pyKcaT eTiIreH JeHreul
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2.3 EIE xy#ecinin KYPbIY npuuumni

Metpononutenneri — EIE  spexrponp opranbikTammBpy  AKYHEC!
\eTpONOTHTEHICT Oarnapiam OTTaphl  MeH Gypmanapabl — AucreTdepik
OpTam,mTaHnanpy OPTaJbIFbIHAH Gackapy yiuin apHaJsiraH.

MeTpONIOTMTEHACT] JKaNlbl  Kosranbicthi 6Gackapy kone Gakpiiay (TTC)
{aNIBIKTBI-ONTHKATIBIK 6§unanuc KeJlici apKpLbl Kyprisinesi.

MeTpONOMUTEHAETI Garaapmamaap men 6Gypmanapbl Gackapy MpoLECCiHAe
EIE y#eciHIH Keeci CToHKanaps! Kbizmer aTKapaspl:

- OJEKTPOHIBIK  OPTANBIKTAHABIPY Kyifeci JIOrMKaiblK OPTaIbIKTaHABIPY
CTOMKACBHI,

- pe3UCTOPJIAp CTOMKACHI;

- penenep CTOMKachI;

- TpaHCHOPMATOPIIBIK CTOMKaNap;

- 6acThl TapaTKBILI CTOMKA;

- penbC Ti30€riHiH CTONKACHI.

CroiiKanap/iblH JKallllbl CaHbl METPONOINTEH alaHBIHAAFkl OOBEKTLIEPi
packapy CaHbIHa COMKec Kellyi THic.

TiC
(06w KOHTpONL
nﬂuxenur)
| |
C OnTHKO- BONOKOHHAESA CeTb )
Ethemel
Xa6 Xa6
Cronka an yTeBoA
LUeHTpanu3. @BTOKOHTPONb 133 ar;z;:gro
Ocopya- A noesna Uk
| | ]
. [nasH.
Crofixa Cronka pene pcm‘::z ' pacnpeammr.
Cronka pesucropa CTOMKa
Penscoso
A uenu

|

2.5 - cyper — EIE xyitecinae obbexTinepai 6ackapy jKoHe OaKbLIAYAbIH KYPBUTBIMIBIK
cynbacel

ONeKTpOHABIK ~OpTAaNBIKTAHABIPY JKYHeCi JIOTHKAIBIK  OpTalbIKTaHABIpY
CTolikack 2.6 CypeTTe, pe3ucTopiap croiikacel 2.7 cypeT.Te,. peJiesiep cToMkacel 2.8
CYPeTTe, Tpancgopmaropnap cToiKachl 2.9 CypeTTe, HETI3rT KOMMYTAUHsIIbIK Giok
CBIPTKEI Getinenepi 2.10 cypeTTe KopCeTiIreH. .

ATaJ'lf‘aH 6110]('1'3;))1[-,11—[ 6apJIbIFbI METPONOJIUACHICT1 ﬂHCHequpniK
OPTanpikray JIBIPY OPTANBIFBIHAFE] apHAHBI GenMe/ie OpHallacabl.
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2.6 - cypet — Jlorukanbik OpTaNIBIKTaHABIPY cToMKackl — EIER

) 8
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200000
XX
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2.7 - cypet — Pesucropiap croiikacel — RFFR
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2.8 - cyper — Penenep croitkacsl — RELAYR

DDDE
Hjuin
(1L []]
Ejuin
mijniN

minin
L[]

0oonooo

2.9 - cyper — Tparcdopmaropnap croiikacel - TRANSR
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2.10 - cypet — Heri3ri koMmmyTanusuisik 610k croiikacs: — MDFR

EIE xyiiecinne obbekTinepai 6ackapy sxoHe GaKpLIayIBIH JKY3€ere achIpLTYBI —
IMCTIETYEPIIK ~ OPTaNBIKTAHABIPY —OPTaJIBIFbIHAH aucneryep OepinreH akmapar
OoiibIHINA JKy3€Te achIpbLIaIBbI.

2.4 )KyiieHin 6araapaamMaibIK KypbLly NpHHIHMI

OIIEKTPOHBIK OpTaJBIKTaHABIPY JKYHECIH/E KONAAHBUIATEIH GacKapy xyHeci-
VxWorks (Windriver System) HaKTbl yakpIT PeXHMIHE KYMBIC ICTEHTIH, nepekTepxi
Wbirapy sxchiinameirer 200 Mcek GOJATHIH eH KOl KOJIaHbUIAThIH Gackapy xKyiteci.

ONeKTPOHMBIK OpTaNbIKTAHABIPY KYHeciHe NepeKTepii eHTi3y/IIbIFapy b
Pliey Garjapnamanbik KaMTaMach3 eTy MakeTiMeH xKy3ere aCIpbUIA/EL.

: _3“eKTp0Hm,u< OpTaJIBIKTAHABIPY KYHECIHIH JKYMBIC UMKIiHIH yaKbIThl
Heri3iken 200 mcex Kypaupl. ' .
Kytte enrizinren aKMapaTThl eHri3y MOJY/IiMEH OKHIbl XoHE P LMKIIeri op
KTiH Kyitin Tangaiimer (200 Mcek). . il
Op wnkige (200 mcek) kyide AepeKTepili WIbIFApy MOXYTIHZeri nepekrepni
Wirapy gy XaHaprajpl. Erep mepexreplli LIBIFAPY/bl JKaHApTy 6on1vlaca, Kyite
JlepeKTelei WbIFapy MOJYJIiH KapaMmchl3 Aen TaHW/BI JKIHE NEPEKTEPIl WIbIFapyp
TOKTaTa ey

Aepexreppi EHTi3y MeH LublFapy/bl OpTaJIbIKTaH/BIpY, Gaxpuay koHe Tamnay

bon;
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- iiHae asKTana (200 Mcek),
KyHeHIH TypakThI kyTy POXUMiHner o

TR KiHii pesepmrik Gesiri 6ap, o GipiHIIi
geriari  OOMIKTIH  aKaynbiry,

Karnadibinna  kymmicka jepey  KOCBIIabl.
GarnapnaMaiibik HEMECe annaparthix kamramacys eTyfleri Kareikke GaitlaHbICThI
jepeKTEPAl TONBIK "OHACYAI xy3ere aChlpa anmaybina GailaHbicThl AYMBICTBIH
7OKTayBIHa XKOT Oepmeiini.

D —
Real Time Embedded Application
—_— i

y MultiProcessin ;
Graphics Suppo rting 9 Internet Supporting

T

Java Support POSIX Library

File System

Wind MicroKemel

cypet — barnapnamansik KaMCBI3NaHIBIPY AABIH HETi3T1 KYPbLITBIMBI

201

Ky¥enin exi Gemiri ne Oip yakbiTTa MonimeTTepai €HTI3ynl enneiini,
KTIH ecenTeynepiHin JAYPBICTBIFBIH TaJJai bl
Wblrapynpl Tex GipiHII Herisri 6ejiM FaHa KYprise,
A€peKTepai eHris
(200cex) 6ac
E

HET13r]
XKyMbic ananbHan AepeKTepai
al. XKyhenin ap6ip Geniri ©31HIH
Y MOJyJIiHEH JepeKTepli eHTi3yli amamsl koHe Oip wukn iLgiHne
Ka OeJIKTiH JepeKTepiH eHri3yre canbiCThIpMalibl Tanjay >xyprizeni.
Tep nepekrep apTypai 6oinca, Typbic AepeKTepai eHrizy [10pPThI Kayvinci.3 (penbcTep,
CHIHa N Ip1H TOMEH/eyi, TOKTay) peTiHle aHBIKTaNalbl KOHE IKYiHeHiH KaJIbIIIThI
KYMBIC icTeyi yinin apanap KabpuiiaHapl. _ .
bacranig: Manunynsuusaap men CPU wmonynin  kocy 6aT51PM_aCbl ICKe
KOChIFay Kesze opbip MOJYJBJIH ©3iH-031 A.Hamo'cw.lkanay uepgmepl MeH 20
CCKYHN inrigpe Oyrarray skyieciHiH OipiHui Herisri KoHe eKiHIui chaﬂi§b¥
Senikrepiniy AlepeKTepi TannaHansl. Manuny sumsIapian Keiin OonixTepuin Gipi
bIC icTeii GacTaii bl eiHLIici aBTOMATTHI TYPA® KYTY PEXHMIHe eTen.
OnekTponpix OPTAJILIKTaHABIPY myﬁecn' Oackapy CHrHAIAPDI MeH )K¥Mb‘|c
RIS Kal-KyHi Typansl gepekrepii Geriun OJ0K apKbuibl eHrizeni, KYHEeHIy

ki Geniriny apU(METHKAIIBIK 1€PEKTEPiH CAbICTRIPMAIIbI TAlllAy apKbljibl REECCDY;
KYPrisep;.

Oemi

Anlblaray Gackapy mopmeHi / CHTHallbIHA CAHKEC, ecenteynep AIKTaNFaHHay
AlpekTepni wbirapy xkibepinyi KepeK, COHABIKTAH TEKCEPY XKYMBIC ananpinay
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; e : R ThI
JTHFaH ZIepeKTepl  eHrisyni xoHe Gackapy aepekTepiH eHrisyai CalblC Py

3ere aChbIpbUIA/IBI.

aprm;I(;wﬁeHiH KOCAJIKBI XOHE Herisri Gemikrepi apachiHuarbl 6ainaHBICTBI oHJIEY-
parzapnaMalbik KaMTaMachls €Ty Kapaybn T'fif/'lMePi, anmnaparThbiK KaMTaMaCb:C :”T{;’
kapaybll taiiMepi Hemece T.0. KeMeFleeH 631H-031 /IMarHOCTHKaay cbyHKu6H oy
caiikec aKayJIbIKTap aHbIKTalFaH Karnaiina, Oip-6ipinen Oenex OyraTTay/bl va .,P

seciHiH OIPIHIII JKOHE eKIHIII JIOTHKAJbIK CXeMAacChIHBIH KaJlbIMThl Kan-KyHIH
OHHTOPHHITEY YLIIH MOE3JBIH KO3FaNbICHIH TOKTAaTy KaxeT. Erep GipiHiui HErisr
GonixTe aKay/IbIK Makna Oonca, xyie ekiHui kocankel Genikke aBromMarThl TYPAE
KoCBLIAMbI.

Erep aKayJIbIK €KiHIII KOcalKbl GenikTe maiina 6osca, TeK Moe3abIH KO3F e
rokrarbiianbl.  Erep  Oipidmi Herisri Genmim KanbImThl KyMBICTBI ©3 O€TiHIIE
¥anracThlpy KHBIH Oonansl jen memice, on 6ackapy KyKbIFbIH €KiHIII KOCAJIKBI
ferikke KOCY Typallbl ©TiHil xibepe anansl. Erep 6ipinmii Herisri 6eik KOCBUIBIMFa
cypaHbIC Xi6epMeCTeH eluipince, eKiHmN Kocankel Genik Heri3ri jkoHe pe.3ep’BTiK
Kylienep MEH DJIIeKTPOHABIK Ky3eT TalMepi apacwelHIarsl nepekTepai Oepy
CHTHAJLIapbl apKBUIBI XKaFIaibl aHBIKTaNIbI XKoHE GacKapy KYKBIFBIH iCKE KOCA[bI.
Anaiina, JKYHEHIH KOCAlKbl JKOHe Herisri GeikTepi apachlHOarsl Oepinmicke
merisnenred Data curHannapel coTTi sxymsIc icTeren kesne, Watch-dog Herisinzeri
backa GemikTi Tekcepy (yHKUHMSANApHI TeK ecelke aly yIIiH KaxeT. Erep sxyiteHin
KocallKbl JKoHE Heri3ri GenikTepi apachHIarsl Gepinic Ke3iHae akaylblK Goca skoHe
on XyHeHiH 6acka GeiriniH KyifiH Tanmail anmmaca, KyseT TaliMepiHiH CUTHaJAapkI
HETI3ri )KoHe pe3epBTiK XKyiieep apachlHAAFbI OailIaHbIC KpUTepUiepi 6oaanml.

KaneinTe! curHangapas! KanblnTacThIpy MapTTaphl:

- OS-Hin KanbinTel xymbic icteyi (OS-6yn1 KaThil Kaly Hemece kaTe emec
Xarqai);

_ = icke Kocy GarmapiamachHBIH KaJbINTBl JKYMBIC icTeyi (Oyn Gackapy
KYHECIHIH KaJIbINTBI HKyMBIC JKaFIaiibl);

- KaOIBIKTBIH KanbinThl xkyMseic icTeyi (CPU momynimen DI/O yHKuHsIapbIn
KanbinTg Gackapyra 6onaThIH Xxaraii).

Kanbinmer kyit curnansr OS skoHe icke KOCY Kypalibl KabINThI XKYMBIC icTereq
Xanalina rapa IIbIFapbLUIA/Ibl, OHBIH iIIiH/E aNnapaTThiK KypaJl.

Kylienin Gipinumi xome eximmi Gemikrepi 6ip — OipiHIH KanbinTel KYHin
lbloﬂu:;ﬁ;ﬂ:ml KYHi Typaiibl xabapnaiTbiH, CaHIbIK ,ue.pelcr.epni LkIFapy (.DO -

PKbLIbI GepilleTiH XKoHe CaHABIK AepeKTepai enrizy (DI-digital input)
/Bl KabbInnanaTy LMIJIIIK JIEKTP UMITYJIbCTAPBIMEH pacTai anajel.
TP XyHeHiH ekiHwi Kocankpl Geniri GeriNeHreH yakbIT iwinne Oipinmmj

Herizp; : -
N 31 Genikrey JEpeKTepliH IWIBIFYbIH ajMaca, OHBIH JKarJaWbl a
HbUa gy x99

KiBepe;.

Ollapp
digita
apK|

1 PaMchI3 pep
He eKiHIi KocayKbl Gesik 6ackapy Typajbl ACPEKTEpIiH WIBIFY b1y

A Erep xansmre KY# Typanbl fepekTep GipHelle peT WblrapbliMaca sxope

e ! ST B o
TaHx,me KOFappI Kyl jxanracca, OHJAa XYMeHiH ockl Geliriin KYHi akayy
ang],

TOMey
bl nen

EceHTeynep,ai eHIeyli Tekcepy YIIiH XYHEHIH eki Gemirimiy NiepeKTepiy
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pI TAJAAY.
y GipiHwi Herisri Geniri kyHeHiH eKiHLII
aran aiiTKaHaa Gackapy Typaibl akrnaparThl p
epekTep colikec KenreH karjaiina 6ackapyra 1p #
o ap okaraaniad 2

KOCaJIKBI Gesirid efllle)’
OHBIH zlepe!(releCH

QT“)Keﬂele’ i perisri

arpiCTBIPAARL: 7 % s
iKTiH jiepeKTepiH LIbIFapy KaOblIaHabl, aiibipMalibUIBIK 007
pon

e apThIK emec KaiiTa enuey KYpri3inesi xoHe HITHKE KaWTasiaH

¢ b KapaMIIbl Genikke Oepineni.

i Erep OipinuIi XoHe ekinwi Genikrep xabapiam
Geiri aKayJibl Jen TaHblL1abl (KO3Fab

Fan karaania

kabpuiaan

anap/pl 6epe KIHE KL y
9 g 661K

[CTBl TOKTATY ), 6ipi

iHILi
TR in 61 : A Haa
;. . opgiH €Ki 6OIiri OIp ME3TLIIE KO3FalyAbl Gacramaybl YLIiH €Ki Taparn apach el;e
nepeﬂepﬂi eHri3y MeH LIBIFAPY/Ibl CATbICTBIPMAH KO3FaJIbICThI nepbec KY3
achIpabl- ' :

T — 20 mcex. Exi tapan 6ip yaKpITTa

Exi arblH KOCY YUIiH KaXeT yaKbl

COHJIBIKTAH KOCBUTy Ke3iHIe XOoHe CTEP

KOChUIFaHHaH KeHiH e3repl

e}uleﬂeﬂi»
gonMaybl KEPEK. 5
Kyiie eH Hallap JKaFai/IbIH TyBIHIayblHa GainaHbICTI TOKTaFaH mar}lamla':
noe3l KO3FaJIBICBIHBIH Kayinecisgiri  ylliH —CHTHaJIbIK yaJiayajiap "TOKTAaTy
THeni GaFeITTaMackl TaMaKTaHy OpHBIHIA

xoMaHzachlH Gepyi THIC, TEMIp XOJIBIH ©
apHaifbM  Kawybl tuic. Erep Xyiie akaymbl Goinca, Iy
GaiinaHBICTBl KyaT Maiiza GonaThlH JKarJauablH ajAblH aiy yLIiH

XeiciH elipy Kepek.

)yiieHiH MOHHMTOPHHIIHIH OenrineHreH
Tysinaras skaraaina VRD peneci KyJ1an keTeni,
mbIFapy pelieCiHiH 3JEKTP ChIMIAAphl xaObLIab

WBIFAPBLTY bIH 0071 ABIPMAMIBL.
JlepekTepi KaXeTci3 LIBIFApyAbl OyraTTay CPU Monyni HeMece AepeKTepai

€Hri3y jkoHe LIBIFApy MOMYJ ecenTeylepii oHIey Ke3iHzeri KaTelliKKe, annapaTrThbIK
KypaibIH XaHybIHa HEMECe 6acka ChIpTKbI (pakTopra 6aiIaHbICThI KEMUIASHAIPIIreH
cenimainik (fail-safe) ymin nepbec eHne# aIMaHTbIH JiepeKTepAl KaXKeTC13 LIbIFapyFa
KATBICTBI CHIPTTAH dCep eTeTiH MOKOYpIi TOKTaTy Ti36eri 6oJbIN TabbLIAABI. COHOAMN-
;(';’mi;};f;};;?f;:przgzﬁyiﬂ TeKcepreH JKaFjaiila OHe TOMEHAe KepCeTiireH
A NiepeKTep/i eHrisy MOMyi"KemiIeH/ipiIren CeHIMIIMIK" pexuMiHae orneit
MaHTBIH nepexTepi KaXeTci3 WIbIFapy;
- erep CPU mopysii ecenTeyep/i KaibInThbl OHAEH anmaca;
K03raj;5?cr3) )KY'I;'IeHiH )KYMBICHI TOKTaIl Kajca HeMece ChlHyFa GalIaHBICTBl KaJIBIMIThI
YMKIH Gonmaca;
Usirapy, Kayinciz Kosraipicka KaWlIbl KeJeTiH KayilTi jkaraainapna nepekTepni
Hbﬁz;l(:rch JepeKTepAl LIbIFapyabl KypyFra ??ﬁHaHLICTH, nepexTepai whirapy
Ko KOCBUTa/IbI, KyJIBINITAY Gacrasirara ACHIH 2 CeKYHl yaKbIT KeTeyi.
Cefieg )KOETCB ILIBIFBIC 6J30K'ray .6.{'IOFBIH icke KoCKaHHaH KeliH, KaxeT emec Ilprrpic
Tkcepynes BUICa J1a, Ky#e e3MriHeH KalblHa KeNTipiMeiini, onepatop rikeneis
oTyi kepek. Erep fiepeKTepiii KaXeTCi3 LIBIFapyNbiH ceGei xkokibinmacy
)

phIC JKYMBIC ictemeyiHe
OYKi 2JIEKTP

IIapTTapblHa CAWKeC, aKayJIbIK

GapJIbIK MOYIbEP MEH nepeKTepai
1, OChLIAMIIA IePEKTEPIiH KaXeTCi3
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,11epaToP TEKCEPY HKYPII3Ce 1e, yife Kannbina kentipinmeiai. o

KaeT eMEC ACPEKTepAi wibirapy Gnorsin icke Kocy KesiHe ChIPTKbI PETeC

JrThl OUIIPY KEpeK (vrd penecinin KOFallyb), fepekTepi MmbiFapy MOLYI! apKbUIbI
¢ 1epeKTepIH GacTankpl Kyitine KaiiTapy kepek.
KaxeTCi3 WILIFbIC  610KTay 6norsin  icke kockan kesge A€, LIBIFPIC
MeHemKMeHTiHe KaTbIChl XKOK Oapnblk (ymukumsiap KanpinThi pexumie AKYMPIC
ic’reﬁﬂi- . g )
JlepeKTEPAl WILIFAPY YIIIH aknapatTel Gacrankel Tekcepy AepeKTepii WIBIFAPY
MoﬂyniHiH iIHAeTl KaHTa B by OnorbiMen sxysere aceipbiiafbl. AKMaparThl
exinii PET TEKCEPY MONYIBIIN  CHIPTKbI jkoHe ilIKi JepeKTepiHiH COHKECTIr

rpICbIHAH PEJI€ JCPEKTEPIHIH WIbIFYbIH aFaHHaH Keifin xypriziseni. TekcepyaiH
oH goTIKeCi OoFaH >Ka.r11al7ma FaHa Jiepekrepii wibirapy akmaparbl caKTaiajbl,
graiiia erep HOTHXE Tepic Oonca, xai-kyii )Kapamchi3 peTiHze coiikecTeHAIplIel
xoHe ePEKTEPIl WbIFapy OyFaTTanajpl.

Opbip MOLYJBIE: NePeKTepAi IIblFapy MOyJiHEe, CHIHAIABIK KajiayIlaiap
woIyniHAe NEePEeKTepIi IUbIFapynbl GakputalTeiH Kyser Taiimepi Gap. On CPU
womyiHe OarbITTanraH nopmMeH VMEbus Data 6Gepy karteciHeH aypbic emec
aknapaTThl Oepy KesiHJe JepeKTepiH KakeTci3 WIbIFapbLlybiHa XKoJ GepMeii Me,
XOK 11, COHBI YHeMi TeKkcepin otbipansl. Erep CPU-nan Gepinren koManaa KajibIIThbl
Gonca, KY3eT TaMepi JepeKTepai LiblFapy apaiiBepiHe CBIPTKBI OpTara MIbIFapyfra
mymkinzik 6epeni. Erep CPU-nan kanbinTs! komanja ansin6aca, KyseT TailMepi KYTy
pexuMiHe eTell (5 LHMKI), conaH keHiH GapislK AepeKTepai IWbIFapy MPOLECTEPiH
GnoKTanIbI.

u]b]}'bl

2.5 EIE xyHeciHiH aKnmapaTTbl TapaTy MOAYJIbAEPiHIH TEXHHKAJIBIK
CHIAaTTamMaJiaphbl

JlorukanblK opranbIKTaHABIPY Onorel 6ip KOCBIMIIA OJIOKKAa KyaT MOMYJIiH,
CPU monynin, unTepdeiic MomyniH, AepeKTepAi €HTi3y jKoHe LIBIFapyasl Gackapy
MOZyIiH OpHaNIacThIpabl, OyJl KOChIMIIA OJOK Herisri Gonein Tabbuiaabl. 2 Herisri
KoChiMIa TipekTep KOC XKyHeaeH Typajbl.

Bip KoceiMma Gnokka mepekrtepai eHrisyni 6ackapyabiH 14 monynine neiiin
CHAZIBI, Heri3ri GIOKIEH, KOChIMIIA Gy10KIeH Oipre KeHe#Ty kesinne 6 Gipiikke neiiin
KaMTHapl, nepexrepni mbIFapysl eHrisyai 6akbuiay monyabaepid 70 Oipiikke neiin
KeHelTyre Gonap.

Keneiity xocsiMina 610K IIMHAnapibl KEHEHTYIH XKeKe MOMYJiH KonaHysl
K@KeT etepi, keHeliTyre GaiilaHBICTBI CHTHAIIAP/BIH Kidipici 60 MKC acmiaii L.

VMEbus 6ap musaiin sxeHe eHaipic Gesirinieri MoAynbAepAiH dpKaichichl,
C(;HHMK'T&H napasnens Ti36eKTiH 16 GUT JepeKTepiH MOIYILAEP apachiHla eHueyre

anpr,

. Jlorukanpik Onokray OMOTBIHBIH KYPBUIBIMBI 2.12 cyperre kepcertinren. EIE
“lecinin aknaparre Tapary MomymbAEpiHiH illiAe OPTAlbIK Mpoueccop mMoxyni
Heri3ni Kpramer atkapazpl. On 6acTankpl GepireH 6acKapy CHTHaJIbIH THiCTi,
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2.12 - cypet — JlorukanslK OyrarTay GJIOrBIHBIH KYpBUTY CYJ16aChl

Monynsaep araybl:
- (@) KopeKTeHaipy MOyIIi;

- (b) opranbIK npoLEeccop MOIyJi;

- (© unTepdeiic momyi;

- (d cannpIK Kipic MOIyi;

- (&) caHaBIK IBIFBIC MOYIIi;

- () 6arbiTTamMa GypMachIHBIH MOAYJIi;

- ® Ty#iH Momyi.

2.6 ByraTTayabiH JOTHKAJIBIK cy/16achbIH KOPEKTEHipy Moay.J1i

KOCHIMIIA OJIOKTBIH KOCBIMILA ONOTbIHBIH

Dne GapIKTAY MOZIYJ ;
KTpMeH >KaOABIKTay b/ GubiKTay YLIH KONIGHBUIA/IB, KOChIMIIA

iWikgeri op Momymbai JMEKTPMEH Ka
010KThIH op GiptiriHe OpHATBLIABL.
TexnukanbIk cHnaTTaManapbl:
- 3JIEKTp TOTBIH €HIi3y KEpHEYl
- Kipic anekTp KepHeyiHiH pyKcar €T
- ]IeKTp TOTBIHBIH KepHEYyl HKIHE
12v/1.0 A, _
- Kipic aeKTp KepHeyl Ke31HJET!
““5”0? KepHeyiHiH T¥pa1<c1>13nbli‘bl) — IWIBIFY
7 wery : B o ©
- z:f)’e’xepﬂeyi kesinzeri LWbIFY kayinci3iriHin ACHIeHL (<€ HCOl A

-DC 24V,
ireH HopMaapbl - +20%-/1aH acTam;

3eKTp TOrbl- + 5V/20A, +12V/1.0 A, -

LIBIFY Kayinci3ziriin AeHreiii (kemineri
5eKTp KEpHEYiHIH GeNriJIeHreH IeriHig
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Y l\.ep.HeyiHm TYPAKCBI3IBIFBI) — wIbiry nekTp KepheyiHiH GesrieHreH eriHiH
05% [ertHae; . "
- UMITYIbCTCPIIH KaUTanany >xuiniri xome mnaiija GonmraH WIyAbIH 2IEKTP
gepreyl — (HOMMHHAMIBL WIBITY onektp  kepueyinin 1% meringe ecenTik
FpoeTIITEP/ICELFEN (€H XOFapb! xoHe e Tomen KepceTKilTep apachiHaa); :
- JMIeKTP UIBIFY KepHeyl. Kepueyni perrey. Homumasn el mpiry 7eKTp KEPHEY!
+10%;
- trimainik-80-HeH actam%;
- CHrHajl UIAMbl OKOHE KyaT KOCKblmbI -24V kipic (kackun), 5V IbIfeiC
(Kacbin), +12V Weireic. OKackin), - 12V birpic (Kacbut), ceiny (kbi3s01), 24V
kipic KyaT KOCKbILITAPBIL, 3NIEKTP KEPHEYiH oMlluey KOCKbILIbI.

1.1-1.2 ece >XYKTeMe Ke3iHAE TOKThIH HOMMHAJIbl MOHJAEpIHEH acaTbiH
mekTepAe iCKE KOCBUIATBIH SHEPIUSHBI KailTa yKTeyleH Kopray (yHKUMACHI Oap.
Kopray QYHKLHSCBIH iCKe KOCy Ke3iHfe

KopraHbiC OJOTBIH iCKe Kocy Kesinme Kipic 3NeKTp KepHeyi HOMHHAIIBI
napaMeTpHCPlliH 10% Ul?l'iﬂlle @3repesi, Kipic KyaTbl HOMHHAJIIbI moHzaepaiH 30%
meriHie asasizibl, xcyﬁe.mH 3Heprus Oepy ce0ebi >koWbUTFAHHAH KEMiH O KATBIITHL
KYMBIC PEXXUMIHE OTe/li.

POWER

@ ocave]
®
. OCSV o
@ xouv
O ocav” |

O SVTIP e
12V
™w

O 12vT

O wo

S 6 &4d 4

POWER

o
N

pa
OFF

@

A

213 - cyper — OneKTpMeH KOpeKTeHipy MOy iHiH allAbIHFbl Geiri cynack

ce KopFaHBIC OJIOrBIH icke KOCY JX9HEC KaJIlbIHA KenTipy YaKBbIThI MamMameny 2
KyHIITBI a_]]aln.’l.

iere; nekTpmen kabmpikray Kypeutrbickl DC/DC TYPIEHAIprill pekuMinze synpic
Al xoKe | CaTbIlaH TYBIHAAFaH 3JIEKTP KEPHEYIHIH SCEPIHE YlIbIpaMaiine;.
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JNEeKTPIIK CHIIaTTaManappi;

- HOMHHAJLJIBI KepHey: +24V DC

- kipic KepHEYiHIH pyKear eTinren nenreiti: +19-28 V DC

HoMHHAJIbI WbIFY KepHeyi KOHE MAKCHUMAJI/IBI LIBIFY TOTBI.

HoMHHAJIBT LIBIEY KEPHEY1 JoHe NeKTp KyphblirbLIapbiHbIH 9PKaHCHICHIHBIH
KCHMAJIBI LUBIFY TOTbI 1-kectene KeNTipijirex.

Byt KYHEHIH THIMAUTITi Kipic snektp KepHeyi MeH MakcMMaJbl LIbIFY TOTBI
perire 100% XyKTeme Ke§iﬂne 80% Gonys kepek.

Kipic 9M€KTp KePHEYIHIH ©3repyiHe KaTbiCThi LIBIFY 2JIEKTp KepHeYyiHiH e3Trepy

k03 UUHMEHTI CH JKOFApbI WIBIFY 3MEKTpP TOrbiHbIH 10-100% weriae aybITKybl KIHE
0.5% - 1aH acTiaybl THiC.

Ma

Kecre 2.1 — HomuHannel onekrp mmiFy KepHeyi koHe —OJIEKTP

KypbUIFbLIAPBIHBIH SPKAMCHICBIHBIH MAKCHMAI /B! BIFY TOFBI
P .
| JXykTeMeHiH Xyxremeneri XKyxremeneri Fore
L/’— MUHHUMAJIABI TOFbI HOMHHAJIObI TOK MaKCHUMaJabl TOK Py

+5V 0.2A 10.0A 20.0A
412V 0.1A 0.5A 1.0A

-12V 0.1A 0.5A 1.0A

Kipic anexTp KepHeyiHiH e3repyiHe KaThICTBI LIBIFBIC JJIEKTp KepHeYyiHiH
e3repy Ko3(pHUMEHTI MakcUMaiabl WbIFYy TOFbIHBIH 10%-HaH 100%-ra neiin
e3repyi kepek sxoHe 0,5%-1aH acraybl Kepex.

XKykTeme ke3iHIe 3JEKTp KepHEyiHiH e3repyiHe KaTbICThl ILIBIFY 3JIEKTP
KepHeyiHiH e3repy Koa(uUMEHTI Kipic 3]eKTp KepHeyi LIeriHae TepOenmyi oHe
0.5%-nan acnaysI THic.

Kipic apacsinmars! oxmayiay keneprici — CASE, GND (xepre Kocy MIHHACKI)
~CASE DC 500V ke3inae 100M apThiK 60Iybl KEPEK.

OHeprusiHpl KaiiTa JKYKTeyJeH KOpFay QYHKUHACHI OIIEKTP TOFBIHBIH
HOMHHanpl mMonzepi 110-120% HOMHHANIBI KipiC JKOHE LIBIFBIC JKarjainapbinna
KYMBIC icteii GacTaysl Kepek. (DHeprHs XYKTEMECIHIH cebebiH xoiraH Ke3ne xyiie
KabInTeI sxymbIc pesxnMine eTeni.) -

Temen wmibiry kepHeyinen Kopray QyHKIHMACHI HOMHHAJI/BI KIIC XKOHE LIBIFBIC
XaFakbina 75-95% HOMMHANIBI MOHIEPMEH JIEKTP KEPHEYIH TOMEH/ETY apKbLIbI

BIC icTel GacTayb! Kepek. :

Ioiib3 ey Ko3Fanbichl Ke3iHae A€peKTEPAIH WBIFY BI/KAOBLTYBI  Ke3inne
YIeKTp Torsr FEED BACK pekuMiHe OTill, KyHeHiH TOJIBIK KOPFaHBICBI KOCHLTYEI
“®pek, Tyiirikrany ceGebin koiraHHaH KeffiH Kyfe KBTI KYMBIC pexuMine
OPantybi kepey, .

Xyiiere BACK RIPPLE oHe 2/1eKTPMEH KOPEKTEHAIPY KOCKBILIBIH KocKan
Ke3ne eHri3yfiH  snekTp KO3FayLbl KylliHe Kapchl TYPY YUIH JJIeKTpmen
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KopemeHlIiPy CY3IICl XoHe Gacka KyHenep Men kepuey TYpaKTaHAbIPFbILIBIHBIH
kyaTTbl KOCY IRSHCROLLILY (pO_WER ON/OFF) carinneri acepiHe Kapchl Typy YLIIH
,neKTpMEH KOPEKTEHIIPY Cy3rici ennipinyi tuic.

OHEeprHAHbL XYKTCyNIeH Kopray yHKuMsCH MeH Temen KepHeylleH KopFray
QyHKLHACHL 1CKE KOCBLIFAH Ke3ne koHe Kipic CaKTaHBIPFBILIBIH aXbIpaTy Ke3iHae
arpirbl MaHenbae FAIL LED sxympic ICTeYi Kepek, KajbIlThl yaKbITTa ChIPTKbI
oprara bepUIeTIH .na65m11ap AllIbIK KYHne Gonysl kepek, an FAIL GND 6epyi kepex.

Kyar Ke31HIH KOCKbIubiH (OFF) ewipy kesinge MPF LED KaHybl KEpeK.

2.7 JlorukaJbik OyraTray cyabacsinbiy CPU Moay.Jii

CPU wmonyni kipictipinren DB Herisinge Fail-safe enzeren mepexTepii
wbIFapajibl XXSHE CBIPTKBI XKY#enepre Oepyni XKY3€ere acblpajbl.

CPU monyni Herizinen 32 6uTTik 6ip yunri koHTpomepaeH (MC68040), sxaab
kapTaCblHaH, HAKTBl yaKbIT ~caFaTTapblHaH, aBToOyc npaiiBeprepiHeH Typasbl.
KipicTipinreH Oariapnamanapisl Koljasa oOTIpBIN, o nepekrepai ©ackapansl,
KyHeHIH IIMHaNaphbl apKbLIbI AEPEKTEeP/li eHTi3y jkoHe LIbIFapy MoIyJiH 6ackapaisbl.

CPU monymni-KopiuaraH jyHenepMeH GainaHbICTbI XYy3ere acelpaThlH xaHe [/O
MoIyliH GacKapy/bl eHMey.i XKy3ere achIparhiH, Oackapy koMOMHauuMsCBl Gap ©3iH-
031 IMarHoCTHKanay (yHKLUMACHIH KAMTUTBIH OHJEy MpOLECiH XKY3ere acblpaTbiH
3MEKTPOHIBIK OIIOKTay sKyHeciHiH Herisri momynwaepinin 6ipi. CPU MOyl Kipic
zepextepin 100 ceKyHATBIK GipikTepae ckaHepmeii.

byn Monyns EPROM kocnarauza, sprypii (yHKIHsIapMeH yilnecimi.

ATKapaTblH KbI3METTepi:

- O1oKTay nepekTepiH KykTey

- 10 GNIOrBIMEH NepeKTep i eHTi3y XKoHe IIbIFapy

- ©31H-031 IMarHOCTUKanay (yHKIHUSCHI

- DB kysbinrayns! enney

- IepeKTepi CHIPTKBI XKYienepre 6epyi enuey

B xynnbin sxykrey (kykrey-KyKrey) .

DB kynne1 op TeXHHKAIBIK KbI3MET KOPCETY KOMIbIOTEpiHze CPU *koHe ROM
Momynimey Gipre Ko jkeTiMJIi, COHIBIKTAH XKe/IeN XKaJlka KYKTey eKi XKOJIMEH y3ere
AChIPbITa .

Bipinmi onic-xyiteni icke Kocy Kesije Xexen Kajaka Xykrey skome CPU

O1yninig ROM-na opHaackaH DB KyJIIbIH aBTOMATTBI TYPAIE OKY.

Exinmi anic-DB KYIMbIH Ty3eTy KesiHze TEXHUKATIBIK  KbI3MET - Kepcety
msioTepifpe naiinananyuwsl skacara DB WHHZLH"}H 63?]’;2""0 t:“l‘m ApKbLTLI
e ORYMiHiK xKefen KaAbIHA TiKeneH KYKTEY. anzia, MEKTP KyaThIHBIH Y3inyj

HIte xyKrenren nepexTep caKTaIMaibl. A L

Erep exi Geomixren TypaTbIH /IEKTPOH/BIK GHOKTayu RSB DO Aomio
CTece, OHNa jepextepi orIey Ke3iHAe KATSMIKTED naiiza Goinybl MYMKIH. OcblHp;
:CKepe OThIpbIN, exi Geytik Gosek skyMmeic icTeiai. JYHEHIH KYMbIC Oonirin Tannay:

P kylten; Tagmay kesinge VRD e R R R KPS exriay
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onyTiHAC KyheHi _TAHIAYIBIR GaliT yifecin Tammay Gurrepine oekTp Kyarbl
Mi6epince, OHIa HETI3ri Genik (1 6enim), Erep wok 6orca, Kocaskel 6emik (2 6eiM)
X
opHaTBIIAZE!
A
CPU

(SN Tomem S 0]
o
(= ]

2.14 - cypet — Monyb KyphUIEIMBIHBIH aJLABIHFbI GOIriHiH cy16acsl

Erep anexrpmen »aGnpikrayra xyiiere pykcar erince, 1 oHe 2 Gemimaep
JepeKtepai eHrisy apkpiibl Gip-GipiHe GepinreH opHaTy GalTTapblH OKMITbI. Erep
ONapIbIH eIIKaMChICH! HETI3ri peTiHae aHbIKTalIMaca, onapiblH 6ipeyi Herisri 6obin
TaraibiH1aNa b1 J%koHE ©3 (yHKIMAIAPhIH OpbIHAAN GacTaibl.

Erep sxyiienin nerisri Genirinne akaymsIk 6011ca %aHe 01 KYMBIC icTeid anMaca,
01 @3iHiK OaHTTapblH KOCalKbl JKyHere aybICTBIPBIN, 6Gacka Oelikke OTKi3ei.

OCanKbl Gertik Herisri GeiKTiH KaiTa eHaereH GalTTaphlH OKHIBI, aj erep Herisri
69{“KTiH OpHary GaiiTTapsl Ta3za Gosca, on 6ip/ieH KocalKbl 0eiKTeH Herisri Oenikke
Kaira KYPbLIbIN, Herisri Genik peTiHae xKyMBbIC icTel GacTaii bl

Herisri Genikrin XKYMBIC KYHiHiH uHaukaropnapel VRD-ne konnaueinarteiy
“epexrepp Weirapy Moy niHiH Heri3ri xy#HeCiHiH KY#HiH KepceTeTiH KapblkuonTe
Wamnap ApKbLIBl KepceTineai. Erep TemeHri perucTpii 2 6uTi «ONy Goinca, onpna

erisri Genik, erep «OFF» Goica, OH1a 61 KOCAIIKbI Genik.
= AJ}ramKH icke Kocy Kesinje Kyfe aJIIIBIMelé 63iH-031 Ilj’laFHOCTH.KMay}lm
TaGMJ?:“lIBI. Huarnocruka 061>eKT111ep1 RAM, 16)13 TIOKTay, KyHe gollym Oonbin
CXeManHM' Kare Ta6-bmrau xarjaiiga fault xaGapel kepcerineni. Byn KyJibinTay
- 3PbIH, JpTYpsi KyJIBINTap MeH KYJIBINTAP, KOCHUILICTap xcaHe_T.G. Typab

PekTep KecTenepin TanjaraHHaH KeiiH DB KyIbilTay HOTHXeNepiHe Karkicry,
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eyrii KaTe aHBIKTAJIFaHbIH Ginnipen;.
2 CoHbIMEH KaTap, erep jxyite sxymeic icren typran keie jaepekrep AYP
nMece, TeKcepy Xyprisineni. Erep watuxecinne anpinran jepekrepil eHri3y
pl AKmapar AYPbIC €MeC eKeHZiri pacrasca, mepekTep/i HIbIFAPY aBTOM'aTT l:'

Je OYFaTTanaubl, CONAH Keliin Kayincis, cewimai pexumae HKymbic ICTEH
gacTalThIH KOCAJIKBI XYHE KOChLIAbI. '

CPU wmoayni Kipictipinren DB kynnwina coiikec jaepekrtepi 1IbIFapy

- TeynepiH XYPprizeni. (.Jomfmen Karap, xxykrenren DB kayirnci3airi Fail-safe e31H-
o3i OHIEY apKbLIbl TEKCEPLIeN|.

pblC

ypa”

2.8 JIOrHKAJBIK OyraTTray cy16achbinbin e3apa apekerTecy MoayJl i

O3apa dpEKeTTeCY MOy XyHeHiH GipiHmi jxoHe ekiHii GesikTepi aKmnapat
aiMacybl  YIIIH MarHCTPANbJBIK JKelire Kocblly —(yHKUMSCHIH OpbIHIAHIBI.
JorMKaTblK OyFaTTay CYNGachIHBIH e3apa opekeTTecy Momy’iHiH cyiGacel 2.15
cypeTTe KepCETLINeH.

I'F

REMOTE

READY

®

215. CYPeT — O3apa spekeTTecy MOy ATIBIHFEI GeliriHiH KYPbUIBIMABIK CyNGack

O3apa spekerTecy Momyi keneci KbI3METTEPAi aTKApaabl:
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xrapaTIeH aamacy

pl @ A 0_¢ . .
_ yiieHiH exi Genirid 6ip Me3ringe oHJIeY.

[lapajiesib iCKe KOCY Ke3iHJe Herisri soHe KOCATKDI xyhe cuHXPOHﬂaJZa
He Task icke KOCBUIanbL. Byn jxarpaiina cis werisri jkoHe KOCAJIKbI wyme w
Ko grepiH €HI13Y JKOHE IIbIFapy Typanbl aknapaTThl caabiCThipMalibl TYPAC OHI

Jbl.

HI1H

1epe 13 KoHe MOMBI3/IBIH YAKBITTBI Killipiccis y3mikci3 Ko3FasbiChl mymkin. Herisr!

" ocalIKpl Ky#enepai 6ip yakbitra enmeyni IF Moy/TiHiH KemeriMeH XY3
ra Gonabl, Heri3ri xyiienin Clock kocankel xyiiere oTki3ir, CMHXpOHIAY Fa

aCbI;)Zbl- (yHKUMSIAPFa OaiIaHbICThI ©3apa anMacy.

6071 HapaMeTpnepi

_pual Port Ram: 128K6

_ OnTHKABIK GaiinaHbIC Keumamabirs:: 10 M6/cek acram (Makc. 35 M6/cex)

_ OnTUKAIBIK Kabenb y3bIHIBIFE: Makc. 500m
- Anpeci: A16, A24, A32

ere
ge K

2.9 JlorukaJbIK OyFaTTay cy6achiHbIH MaJIiMeTTep/i eHrisy moay.Ji

JlepeKTep/li €HTi3y MOMyJli peine GJIOrbl apKbUIbl KYMBIC ajlaHbIHBIH Kan-Ky#i
rypafibl aKNApaT ajlaibl XOHE aKIapaTThl CPU monynine Gepyre »xayanThl. BaCKau_Ia
aiiTKaHa, JePeKTep/li eHrizy Momyii chIpTKbl Kypsutrbuiapaad ON/OFF nepextepiH
eHrisy YIUIH KOJIAaHBUIA/IBI. bip Mmonynbzae on 32Point aknapaTsiH eHIe# anaibl.

JlepexTepai eHrizy Momyiinzae 6ip-6ipiH anmMacTeipaTeiH QyHKUUsUIap O6ap, O
ymin GaFpITTay MapaMeTpJiepiH OPHATy KaxerT.

[TapameTpiepi:

- eHTi3y aKnapaTbIHbIH CaHbl — 32 /aHa;

- HomMuHan bl Kipic kepHeyi-DC +24 B;

- €H J)KOFapbl pyKcar eTiireH kepHey — +30 B acrawm;

- KIpicKe jkayamn KepHeyi-TeMeH. — jorapsl. +18B + 2B e3repici xorapel. —
esrepici ToMeH: +14B acTam @3repry;

- KipiCKe jkayarl TOrbl — Kipicke HOMHHAJIIbI KepHeyTre KaThICThl:2Ma + 20%;

.~ KO3FayblC MHAMKATOPJIBIK IIAaMBI (capsl), 3aKpIMIaHy HHMKATOPBI(KBI3bLI ),
KPic - muaukatopsl (kaceul 32 naHa), opbip JepekTepmi eHrisy  Typaus
Xabapnamaubly MakcaTbiH KepceTy, Kipic KOHHEKTOpbIHA €HTi3y CHTHalnapbiHa
KaThicThl  GarpiT ©TKIZETIH JUOATApIbl OpHATY, JIOTHKAIBIK Onok (5V) sxone
AepekTepni enrisy xone wbIrapy 6;10rsl (24V) — 371€KTpIIiK OKlIayay.

Ke3i}m32 HYKTezeri akrapar ({{chre) 8 HYKTeIICI:i OipnikneH 4 Tonka GesniHeni. OHnney
K03Fayi] ::)}:61p AepeKTep/i eHrisy 611orsl Kenepri MeH }lPIO}lTap};)L;H apKachlHIA 3MeKTp
*Yprisren KYl:leHeH KOpFaJafibl, )KapblK oxmayni); ]h}/:yg)Taci l( ; oto-isolator coupler)
e eKTp  OKLIayJlaybIHbIH  apKachIHJ, PTKBl  KYPBUIFbINapra

AbI.
6ap. I\ﬁloemllep. MeKeH-xcaﬁva. Op enrisy MOJYJTiHiH 93iH')1iK MeKeH-xkakbl (Address)
HTiMeHﬂYHBlIIH MeKeH.-)KaHbI MO,Z!yHblIIH a{IIIbIHFB{ .GeT.lH.e X(f)raprbl PerucTpain 4
KSHe Temenri peructpain 4 Guriven OipikTipineni. [lepekrepni €HTi3y
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’ Vo oto-
SiamikTi eckepe OTBIPHIN, 2 Gipnik XKapbIK OKIayiarbiil My(pTacbiH (Ph

in = . (E
Ka)’lator coupler) nainananazsi. Point wympic ananpumin aknapatsi PC mCPU
is0 bl 1CKE KOCAlIBl JKoHe aKmaparthl In («Hy)-re xibepeni. by cvrHal
aP';y e Gyhep apKbUTEI xibepineni.

0 r—

1 @
IN
.-\nP
@ |
r'—
L2 |

2.16 - cypeT — JlepeKTepi eHri3y MOy alABIHFBI GOIriHIH KYPhUIBIMIBIK CYJ10aChI

CPU mopyni »yMBbIC allaHblHaH anblHFaH Point nepekTepiH eHri3yAiH ASIairiH
rekcepeni, Chk nepexrepin mmbrrapansr, PC2 icke kocamel, PC1 31mekTp TOTrBIH
bnokraiinel, IN («L») Oydepi apkpuiel MoxpynpaiH CPU-maH curHan anansl,
CHTHAJI/IbIH ©3repyiHe colKec aKMapaTThIH JJIAITIH TeKcepei.

JlepexTepni eHri3y GIOTBIHBIH 3NEKTPIIiK cyibackl 2.17 cypeTTe KOpceTiareH.

PC1 R68 R1 D1

N —— 4 * 1 ¢ —Jinput

¥ 510 1/4W 12K 1W
2 IN4004

\|

AD2

1N4004

R67 cc1 R2
PC817 120 1/4W 103/1kvV 1.2k 1W

PC2
Chk 1 4

¥
2 } b 3 —< e

= PC817

2.17 - cyper — JlepekTepi eHri3y GJOTBIHBIH 3JEKTPIIIK cylGackl

. Hepfak'repzxi Kayincis eHrisy, AepeKkTepiliH KaXeTci3 eHrisilyiH Tekcepy skane
eed ﬁeﬂlllpmreﬂ cerimainik (Fail-safe) QyHKUMACE! YILIH XOFaphina cunarTanray
~0ack Gorg; KOJIIaHbLIa k.

®pexrepni emrisy, LED pepextepin eHrisy IN-HeH anbinran aKnapar
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[V1\% 11 -
,‘<i6epi”eﬂi' CoHbIMeH Katap, IN 3 Aynine  Gydep JIepeKTepiH  iibiFapy apKblibl

Knaparg; Xaphb P
. 1K IHOATHI 1m1aMMeH KepceTiiel,
kraH Oyl QYHKUMAHBIN jcke KOChINYbIN ko366 OHaii Tanyra 6onabl.

YMEbud Connecto

- - P1

USER Defire Zcnrecto

Board
Address
| Decoder

‘ Control
[ Loaic

PLD

\

| Status and
| Control

|

Registers

1
L

2.18 - cyper — JlepekTepai eHrizy MomyJliHiH OJIOKTap cyj10ackl

JlepexTepai eHrizy mopmyiniHiH Gnokrap cynbacel e3apa OaiiaHbIC c;m§acu
Herisri aKmapaTTapibl JMCIETYEPNiK OPTANBIKTAHIBIPY OPTalbIFbIHAH Oepiirex
aKnapaTThl 0OBEKTIJIEpre TapaTy YIIiH KOJAaHbLIa bl

2.10 JlorukaJapik OyrarTay cyj10acbIHbIH JlepeKTepiH WbIFAPY MOy Ti

Jlorukaneik 60KTay XKYHeciHaer: Gap/IbIK JOTHKAIBIK ECENTEYIEPAl OHAey
kinikTi 6Gakputay NEPEKTEpAl LIbIFapy

CPU monyninin xa ankepuligirinae, TYHKL X {

CbIpTKeI KyphinFpiTapra ON/OFF aknmapatblH I Fapy Y

Monybne 16Point nepexTepiH LIbIFapy bl OHACHAL
Aepexrep wpirapy Moy MiHIH napaMeTpHepl;w JlaHa.

- IepeKTepyi wpIFapy Typalibl aknapar Car DC +24V / 0.5A.

- HOMUHaNbI 3JIEKTP KepHeyi / d1eKTP Lok HAMKATOPB! (KbI3bLI), LIBIFBIC

aHy H
Kosransic unamnkaTophl (;xachli), 3aKBIMA Kzepy mwamsl (capel: 16 nana), op
"hlKatopr (xach1 16 gaHa), HMEKTp TOTBIH &
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r’

xa6ap1aMachIHbIH MaKcarpy -

Ify
W critt AMOATAPIBI OPHATY. IlTyypyye
6ePmeb] KO3FJIBICTBI TeKcep
@ (Feed-back).

6110”" 1 LIbI .
JlepeKTepa Fapy Monyni cyn6acy, 2.19 cyperre KepceTireH.

ce
KI())H B ST iC CHTHa1apbiHa KaThICTBI OarbIT
YAix KipiKTiH‘eKmp“Ha’ A€PEKTEpP LIBIFBICHIHA KATBICTHI
PUITeH Gnorsi nepexrep mrpirbichis TeKcepy

(@]

our

@ nn |
[ FTT .

/

00000000000000000000000000000000

=

‘) - 1 0 .
219 Cyper — ﬂepeKTepﬂl LIbIFapy MOXYJIIHIH allABIHFbI O6JIiriHIH KYPBUTY Cyn6ack

cnrHanl}:PZ!;r“epﬂi LIBIFapy Mo.nyniv (;PU MOJZIyJTIHEH KaJIBIIThI ﬂepemepl.li WEirapy
Moxynp, im'HHHH'Ja e 70 Oy nepekrep WBIFAPY SNIEMERTIHIH KoHe
#naparry; . .6acxa i) HKYMBIC  ICTeMeyIHEe  GalnaHbICcTh
Kyiieniy H K.aX(f:Tc.n_ mbIFapBIIIy.bIH'a? ).K(.)JI OepmeiiTiH K¥}?LIJIBIM. COHLH\fieH Karap,
— (1<Fay1nc13zl1n MEH CEHIMAUIIIH apTThIpy YWIH, Nepextepai wmirapy
TeKc'epy : eed-back) kocwuiran, GyphiH xkibepinren mepexrepai WLIFApY BT Kafiny
%bIKTanyHKu”ﬂCH 6ap. On anzpiH-ana IIAMHBIH LBIFBIC OnoreiHa KOCBLIFaH Kpicka
Tekcepeay CanjapelHaH aHOMaJ/Ibl 9pEeKeTTI HeMece Kare Nepekrtepni MiEapyI,
J1a/ipI.
*Ymeﬁgsirgnmc Gnorel 1.1—1.% a 1erinze nepelcrvep.lli IIBIFApy MOPTLIHBIK 3nekTp
K3y ; HIH aybITKypI KarJlaHbIH A HKYMBIC lCTeHIIl,.KopriHHC 6IIOF.]>]H icke Kocy
3Hepmﬂ 6Hek'rp Kep}{eyl HOMHHanuuv.napaneTpnepmH 10%-b1 weringe asas e,
LETT Kanbepy CebebiH xoifFaHHaH KeiiH KyHe aBTOMATTBI TYPAE KAlNbika Kejep;
NTBI JkyMbIc pesxnuMine oTelli. KopraHbIC GJIOTBIH iCKe KOCY XoHe karme
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aKpIThI | CEKYHITaH a3,
epekTeplli WBIFAPY TIOPTTApLIHBIN dpKaiichichiHa eH KOFapbl HOM e
torbIHBIH Y3MIKCI3 aFbIHbI Ke3iHze alekTp KepHeyiHiH 03repy koI PULHC
e s xepceTKilTepain 10%-binan acnaybl THic. DiekTp TOFBIH TeKcepy

pHal ‘ L . . €
M 1FbIHbIH HOMMHAIIBL KOpCeTkimTepinin 80% pykcar eriren wmeriHie xy3er
b

acblP"‘”aﬂH'

KenT iP)'

yHaJabl

7.11 JIOrHKAJBIK OPTAILIKTAHABIPY cy/16ackbiHbIH TY3eTKiuli

TyseTKill DC24V KyaTbiH norukansik Gyrarray sxyifecine anekTp sHEpruAChIH
&epy yuiiH KOJIQHBUIANIbI, CTAHAAPTTH KyHeHiH 19 mroiimaik GiorsiHa 661'(1T1.ﬂl'"eH
opuibivra M€, KypbUIbIM OKyKkTemeni Geny yuiin epkis KOChUTYy MYMKIHAITTHE
apraTat KoHE NE€PEKTEPAI LIbIFapyFa apHaliFaH KOC X yHeneH Typabl. e

CoHbIMEH KaTap, SHEPrUsHbI XKYKTeyNeH Kopray (yHKuusAckl 6ap KiplCTIpUITCH
pC/DC KoHBEPTEP 6nor131 6ap. DHeprus xykremeciHiH ce6eGin KoiFaH Ke3ae KyHe
@IBINTb] XKYMBIC P&KHMIHE Opaapl.

[lapameTpIepl.

- 3MeKTp TOFbIH eHri3y kepHeyi — AC 220V, 60I'w, 6ip da3zasi;

- Kipic 37IeKTp KepHEYiHiH pyKcar eTiired HopManapel-AC 176V~264V;

- 3NEeKTp TOFBIHBIH KepHeyi xaHe anekTp Torel-DC 24V/20A,;

- Kipic 37eKTp KepHeyi Ke3iHIeri WbIFy KayincCi3miriHiH AeHredi (xemigeri
mbIfy KepHeYiHIH TYPAKCBI3IBIFBI) INBIFY 3JIEKTP KepHEYiHiH GenrijeHreH MeriHiH
0.5% meriHzae;

- WILIFy KepHeYiHiH OenrilieHreH miekTepiHeH 1% MeriHae WBIFY KepHEYiHIH
MEKTPIIK KepHeyl Ke3iHAeri WIBIFy KayilCi3AiriHiH OeHreii (Kykreme OoOMBIHINA
WEIFY KepHEYiHIH TYPaKCBI3[BIFbI) ;

- MMIYIbCTApAbIH KaHTalaHy >KMINiri JKoHe KENTIPUINeH IIyABIH JJIEKTP
kepHeyl HoMMHAIBI XKyKTeMeeH 240 MB-TaH a3 miekTe (€H JXOFaphl XKoHE €H TOMEH
kepceTkimTep apaceiHaa);

- 9eKTp WeIFy KepHeyi. Pertey meri 10-15%

[.1-1.2 ece HOMHMHAMIBI KOpCEeTKILITEpPJIEH acaTblH 3JIEKTP JXYKTeMeci Ke3iHe
’Kz’Mblc icTelt GacTallThIH GIOKTHI SHEPrHs XKYKTeMeCiHeH KOopray (yHKIHMsiChl Oap.

¥ 3 1 .
HOI\F’:H?{};?]ICB QJYHKHI/MC.LI ?K¥MI>I((:) icTen TypraH Ke3fie SNEKTPMK IUbIFY Kepheyi
- lIllJ ! KepoceTKII]_I.TIH 19.4 Kypanzpl, KIpiC JJIEKTp KepHeyl HS)MI/IHaiLE[bI
(310 UTIH 30% merine neiin a3.a;1,m,1. B.Heprml XYKTEMECIHIH cebeliH >koiiray

YH€ KallbINTBI 5KyMBIC peXKUMiHE OTeli.
Kopranpic OnorbIH icke KOCY JKoHe KaJlblHa KEJTipy YaKbIThl 2 CEKYHITAH a3,
iCTeﬁﬂ?gg: PMeH xabapikray Kypbutrbicsl DC/DC .TY.pJIeHJli.pI‘ilH pexcuMifvme XKYMBIC
€ | caTbiian TysIHaraH 3NeKTp KepHEYiHiH oCepiHe yIlbipamaii bl
] YIE}?TKim DC24V kyarsin nomxanbxxﬁyfaﬂay chfleci.ﬂe 6:-me1crp SHEPrUsIChIK
meMMFaKZJ;ﬂaHLmaLLLI, CTaH}lapTTbI. )K6YPICH1H lii Helollf(l;\;l{lllkocglorbma 661.(1T1.J]reH
g o ;leK;chmm}w KYKTeMeHi Oeity YIIIH EPKIH KOCBUIY MYMKiHAirige
PeKTep/i WblFapyFa apHaiFaH KOC XKYHEEeH Typabl.
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2.12 MeTpononnTeHue

: . ABTOMaTHKa
xopeKTeHMPY NapaMeTpiepin ¢c

H
KYPbUIFBLIAPLIH  JJIEKTpMeE
enrey

AJIMaTbl KaJjlackl METPONONHTeHiN e
eTy /e HEeTi3r1 pell aTkapa

» O6ip Tyserkiike Tycetin KykTeme
vipIHAFaH TEH:

Ir=1700 A - 4= 6800 A,

Iz =6800/3 = 2266,7 A

JKorapelna kepcetinren

KYKTEME MOHJEpiH GaiaHbicTh] B-MIIIT/1-2,5k-825
VXJI4 TMNTI Ty3eTKil TaHxana

AIbl, OHBIH CoiKecTeHTipy i MoHepi Keseciiei:
In=2500 A, Uy =825 B

Typnengiprim Tpancdopmaro

PAbIH SNETTEri KyaThiH ecemnTey YWIH Keneci
(bopmynansl naiinananyra Oonampr:

ST = 1,029 J Pd() = 1,029 > Udo x IdH

3.1)
MYHIarb! Pgg — TyseTkimmin Homunan s KyaTsbl, KBT;
Ud0 - Goc kepHey, HoMuBan 5! 7%
Id — ry3erkimTin HoMUBANBI TOTDL.
Onait Gonca, Tpanchopmarop TYPIICHMIPTilliHiK THNTI  KyaTel Kenecineii
tcenrenen;i:

St=1,029 - 1,07 - 825 - 2500 = 2271 xBA

TYpHeHJlipriuI TPaHCHOPMATOPABIH JKeli OpaMachIHbIH HOMHHANIBI KyaTy,
Kiturriy HOMMHANIBI KyaThiHbIH 1,012 ecentik KaTblHachIHAA anbinajp;,
a Kenecj $hopmynans! KongaHaMBI3:

Ty3er

Onaii
0J1¢

Siu= 1,012‘Pd0 (32)

: 3.2 ¢)opMyJ1acmHa coiikec TpaHcOpPMATOp  TYPJEHAIpriwiniy XKeinik
PaMachiy gy HOMMHaIIBI KyaThl Keslecifiel ecentelei:

Sin=1,012-1,07 - 825 - 2500 = 2233,4 kBA
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2.13 TapaTKbim KYPbLIFBIIg

aThIH €cenTey

PFa KochbitaThig 1eKTp KabblaaarbITaphbl

—eme KOOQOHLHEHTIH KeleiiTy a

PKBUIBI XYpri3inesi.
Tl Q, ecenrik kyar ecenrey ywiH Ocbl
MBIC kKO3 durmenti K,, kebeiiTinesi.

BenceH/li aKTHUBTI P, xone peaxkTug
yepeeTiAreH MAPAMETPIED Gip yaKerrTh iy
Kop MOHAIEP1 KENIECH aNbIHy bl Kayer:
- KeNIETKII KOHIBIPFbITa
xeIeTKiL yuin Kop=0,8, an sxe
- COPFBI KYPBUIFBLIapkI
Kop=0:4;

- SMEKTPIIK KYPBUIFBLUIAD LMKIIBI TYpPFBIa KYMBIC icTedini, conapikran Kop=0,5,
erep MEKTP CBIMJIAPBI KOJIIAHBLIFaH Gnoxrap Ywin K,,=0,8;

- BipKeTKi PeXHMi KoK KOTepy KypbuirbLIaps! yuin Kop=1 xane Ko;=0,2 -re
TEH;

P Y3.11kci3 KYMBIC icTeyine GaifaHbICThI, TOHHEI
PIULIK Kennety yuwin — (0,4

UMKIABL rpaduknen XKYMBIC icTeidi, COHIBIKTaH

- 6acKa KypBUIFbLIap MeH KOHIBIPFBIIap yurin K
Tapatyuisi  Tpancdopmatopra KOCBIIATBIH 311
eCeNTiK TONBIK KyaT aKTHBTI jKoHe PeaKTHBTI KyaTTap

op=0,3-Ke TeH.
€KTp KaObLImaFeIUTapEl YIIiH
KOCBIH/IBICBIHBIH TYOipiHe TeH.

Pp=Py- K3 Kop, (3.3)
Qp -Pp-Kj3- Kop: tga, (34)
Sp - V(Pp)2H(Qp)? (3.5)

Taparkpim TpaHC(HOPMATOPBIHAA PeaKTHBTI KyaTThl KOMNeHcauusnay yin
WIMHACBIHBIH GipiHIIi koHe eKiHmii CEKLHUsATApbIHA KyaTTBUIBIFEI 50)() kBAp

bIH KOHZieHcaTopap OpHAaJIaCTBIPBLIAIBI.

Byn KOHICHCATOPJIBIK ~ KOH/BIPFBUIAD PEAKTHBTi TOKTHIK TYTBIHBLTY bIH

Kallafanay YWiH KOChLIapbI. Erep, aBTOMarThl pexumse OJIAPIBIH TYTBIHBUTYBI Ker

g:“ca’ OH7a onap Tek GacTamnkel OPHATBUIFAH COS ( KyaTblH KOMIeHCauusnay yiy
pek.

e KOHlleHcaropan KYPBUIFBUIADIIBIH  KOMIICHCALMANBIK  ecebi  kenecinei
e“TeJIeai~

Bonar

XQp
tgap = 'E':—P; ) (3'6)

D Onoa =B - (180 —18%,) (3.7)
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718 "

. -Ke
yHAaTE! 1g 9O — SHEProXyiie apKpipI 6epinren Gacrankpi kod(duLMEHT, O 0,4
H
W Onaii 6oica:
323.56
fgq) - =0
" 674,67

2 Orxonmn = 674,67-(0,48-0,4) = 53,69 xBAp

ABTOMAaTHKA KYPbUIFbIIIAPBIH 3JIEKTPMEH KOpeKTEHIIpY 1€ Tpchc])opMaTOPﬂb' K
rapaTKBIILITBIH PEaKTHBTI KyaTblH KOMNeHcatusiay MaHi 53,69 kBAp TeH 001 abI.

2.14 TapaTKbIll TPAaHCHOPMATOPDI YN AKbIPATKbIN TAHAAY ece0i

KonaHbUIaThIH aBTOMATThl aXbIPATKBIIUTAP OJApABIH HOMMHAIAbI MIHIHE
caiikec Tanzanaael. Tapartkeiml TpaHchopmaropsl PY-20 kB ymiiH aBTOMATThI
AXbIPATKBILITBI TAHAAY KeIecineH xKyprizineni:

e

T —

] Pmax = I H
myHaarsl Uycr — TapaTKhI TpaHc()OpMaTOpbIHBIH HOMHHAJIBI KEPHEY1;
Uy — Heri3ri TapaTy annapaTblHblH HOMHHAJIJBI KEPHEYi;
Ppmax — 37IEMEHTTIH MaKCUMaJIIbl )KYMBIC TOFBI
Iy — annmapaTThlH HOMHUHAJIJbI TOFBI.
Calikec coHIIpriluTiH CHIMBIMIBUIBIFBIH TEKCEPY Ke3iHJe HOMHHAIIIBI Y311y
TOTBI, IEPUOATHIK TOKTBI 6Y3y MYMKiHJIMIHIH LIapThl CAKTATybl KEPEK:
I S

omxn

MyHnare! I;; — KpIcKa TYHBIKTAY Ke3iHIeri TOK.
AXbIpaTy MOMeHTI Kesleci opMyJIaMeH aHBIKTala/Ibl:

r:rjAllem +’CB (38)
M ;
YHAFB t3 5y — peJieslik KOpFaHbICThIH MUHUMAJI/Ibl YaKbIThI
tcB — @KBIPAaTKBIIITHIH iCKe KOCBUTYBIHBIH ©31H/IK yaKbIThI.

b TapaTKblm tpancdopmatopsibiH BB/TEL axsipatkeiu kipesi. Oubiy CBIPTKEBI
Heei 3.1 cyperre kepcerinres.
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3.1 - cyper — BB/TEL axbIpaTKbILIBIHBIH OeiiHeC]

Korapsiiarsl ecenteyiep HoTmxkecinae BB/TEL-20-20/800 Y3 TapnanraH:

UH=_20KB,IH=800A
7=0,01 + 0,065 =0,075 c

46 KA <16kA

11,7 <41 xA
g =220 ———1161<A

0,075

i =24,6-¢ °® =145 xA
B, =4,6%-(0,11+0,065)=3,703kAc

I} -t, =167 :3=T68KkA>c
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f

KOPBITBIH/IbI

ATIOMABIK YKOOaHBI i
KOPBITBIH/IbLIAN Kele, Kenecisiel aTkapbIiFan sKyMBICTaP

" HQTPI)KeJlep)li aTarn etyre 6onaupi:
_ MeTpOTIOUTEHHIH TaraWbIHaanybl MeH aemeri
” iybiHa aHAJTHTHKAJIBIK IOy JKacaibl.

3 AnM.aTbI KaJacbl METPOIOJUTEHIHIH KypbUIBIMBI
THBTI n?lMy GarbITTapbl KapacThIPbLIIbI, (
aneMIIK METPONOJIUTEHAE KOJIAaHbLIATbIH
o MnaH”ﬂ“apFa ’KoHe OJIapJbIH KOJIIaHbLTy aiMarbiHa T

_ AjmMathl Kajacel MEeTpOIOJIUTeHIHAe KOIAaHblIaTh
me CBTC xy#eciHiH epeKxiiesikTepi MeH KyM
K cyJ10achl 3epTTei;

CBTC xyiteciHiH 31eKTPOH/bI 6aokray EIE
Kypama  anmapary

MeTpornoJUTEH sKyiiectHIH

epeKmeniKTepi HKoHE

CBTC xyiieciH onipy 1L

anaay KacaJzibl,
 Hyundai Rotem

pic icTey MpUHLHATL

nepeeX

goMaHHAsCP

bIJIbIMlIbI
- MeTpononHTeH,ue

xoNIaHbLTY epeKuIeTiKTepl, ~ KYpBUIBIMBL,
raraifbI ATy bl M€EH epeKmeniKTepi TaJaaH/Ibl;

S CBTG xcyﬁeciHiH 3JIEKTPOHBI OJIOKTAY
obpeKTLIEPAL packapy M€H GakpLiay1a KaTbICaTbIH Kypama arnmnaparyp

TaraiibIHIATTY bl KapacThIPBUIABL.
. MeTpOIIOJUTEH/E aBTO

napaveTpepi ecenTei.

myﬁemeciﬂiﬂ
pasapbIHBIH

EIE xcyﬁemeciﬂiﬂ asaHABIK
anapbIHBIH

MaTHKa K¥pBI.HFI>IJIapI>IH 3J1eKTPMEH KOpeKTeHlIipy
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KOPBITBIH /1]

llunnowlbll( )K00aHbI KOPBITHIHABLIAM KeJie, KeJyecifeit aTkapblUIFaH )KyMbICTap
aTIOKENIEPI aTam eTyre Gona:

- METPOTIOJIMTEHHIH TaralbIHIaTybl MeH aemzeri MeTpOroauTeH KYHeCiHIH
JaMybIHa AHATHTHKAIIBIK IOy Xacanpl.

- AnMaTBl Kallachl METPOMOJHTEHIHiH KypbUIBIMBI, €peKLIeTiKTepl KIHE
necheI\THBTI namy OarbITTapbl KapacThIPbLI/IbI;

- oneMIIK MeTpOnojMTeHae KongaHbuiateiH CBTC kyieciH eHIpy 1L
KOMIIAHHSTAPFa XXQHE OJIapJBIH KOJIIAHBLTY aiiMarblHa Tajlay jKacallibl;

- AnMaThl KaJachl METpOINOJUTeHiHAe KoimansutathiH Hyundai Rotem
wovmanusceiHBlH CBTC myﬁeciHiH epEKIIETIKTEPI MEH JKYMBIC ICTEY NpUHLHAII,
KypBUIBIMIBIK CY16aChl 3epTTeN;

- METPOTIONUTEH e CBTC xvyiiecinin snexrponasl 6mokray EIE xyiiemeciHid
KONZAHBUTY ~ €pEeKIIeNiKTepi,  KYpbUIBIMBI,  Kypama  anmapaTypajlapbHbIH
TaFaifbIHIATY bl MEH epeKIIeNiKTepl TaJllaH/Ibl;

- CBTC xvyiiecinin asnextponnsl OGuokray EIE sxyieweciHiH anaHIbIK
obbekTinepai Gackapy MeH OaKpliay[qa KaTbICaThlH Kypama amnmnaparypajlapbIHbIH
Tarai{bIHIATy bl KapacThIPBUIIBI.

- METpONONUTEeH/e aBTOMATHKA KypBUIFBUIAPBIH 3JIEKTPMEH KOPEKTEHIpY

HapaMeTpnepl eCeHTeHﬂl.

meH H
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