201992084 Al

(19) EBpa3unckoe @) 201992084 13 Al
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. HO4L 1/22 (2006.01)
2020.07.30 B61L 27/00 (2006.01)
(22) [ata nonaum 3aaBku
2018.05.08
(54) CHIOCOB I'OPAYEI'O PESEPBUPOBAHUS ITTABHOI'O BJIOKA YIIPABJIEHMA, A
TAKKE KOMIIBIOTEPHBINI HOCUTEJID JAHHBIX
(31) 201711120641.0 (72) Waobperatens:
(32) 2017.11.14 Ban 3saumunb, 31 Mun, Mau
(33) CN ®anion, FO Csiona, Ilu JIussii (CN)
(86) PCT/CN2018/086024 (74) Tencrasmens:
(87) WO 2019/095647 2019.05.23 B‘;X”H“H AM. (RU)
(71) 3assurens: o
CudpdcCu PUCEY & TU3AHH
HUHCTUTBIOT I'PYII KO., JITI. (CN)
(57) Crocob ropsuero pesepsUpOBaHHs IIABHOTO GJOKA YINPABIEHHs BKIIIOYAET ropsuee pe3epBHPOBAHNE

MepBOro IaBHOro Onoka ympasieHus (20), BBINOJIHEHHOE C HCHONB30BAHHMEM BTOPOIO IJIABHOTO
61oka ynpasnenus (30), Ipu 5TOM NepBBIN MIaBHBIM ONOK ynpasieHus: (20) KOHTPOJIMPYET HEpBbIH
ynpaeisieMblii 650k (10) st mosydeHuss HGOPMAIMK OT HAa3eMHOM IMOACUCTEMBI, NEPBbIil TTIaBHbIH
6nok ynpasienus (20) u BTopoi maBHbIH 010Kk ynpasienus (30) comepkar B cebe HECKOIBKO MOIYIICH,
TIPH HEWCIIPABHOCTH OIHOTO WJIM HECKONBKHAX MOMYJEH IMepBOro TimaBHOTO Onoka ympaBmeHus (20)
MIPOMCXOANT TPSAMOE HEPEeKIIoUeHne Ha BTOPOH miaBHbIA Onok ympasienus (30) ¢ mepBoro riaBHOTO
610ka ynpasienns (20). JlaHHOEe OTKpBITHE TTO3BOJISICT IIEPEKII0YAThCsl ¢ HEMCIPAaBHOTO YCTPOICTBa Ha
pe3epBHOE YCTPOMCTBO 0e3 OCTaHOBKM moe3aa. Takum oOpa3oM, 5TO HE MOBIHsET Ha 3()(PEKTUBHOCTD
paboThl U 0e30MacHOCTh JBIDKCHUS moe3na. Takke 3asBieHbl KOMIIBIOTEPHBIH HOCUTEIb JIAHHBIX M
YCTPOMCTBO TOPSTYETO PE3CPBUPOBAHMS TIIABHOTO OJIOKA YIIPaBICHHUS.

l Hauano l

T'opsiuee pe3epBUpOBAHKE MEPBOTO IIABHOTO OJIOKA YNpPaBICHUS
BBITIONIHEHO C  HCIOIb30BAHHEM BTOPOTO  IJIABHOrO  GlOKa
YNpaBleHHs, NPH 3TOM NEpBbI TIaBHEIA ONOK ympaBleHHs 101
KOHTPOJIUPYET TEpPBBIH YMpaBIAEMbIH ONOK I MOJNYydYeHHs
VIH(‘)OPM'AL[MH OT Ha3eMHOMH TIOJACUCTEMBI, HCpBblﬁ TTIaBHBIH 6]'[0](
YTpaBJeHHs ¥ BTOPO#i IaBHbIH OIOK yHpaBIeHHs conepikar B cebe
HECKOJIbKO MOAYJIEeH

ﬂpn HEUCIPABHOCTU OJAHOTO MJIM HECKOJIBKHUX MOﬂyﬂeﬁ nepsoro
[IABHOTO OJIOKA YNPAaBJIEeHHs! NPOUCXOAUT NPAMOE NEPEKIIOYEHHE 102
Ha BTOPOH IIaBHBIH O/IOK YIPABIECHUS C NEPBOro NIABHOIoO Oioka
YHpaBJIeHHs.

l Konen l

IV $8076610¢



OIIMCAHUE

CIHOCOBb I'OPSTYEI'O PESEPBUPOBAHUS INTABHOI'O BJIOKA
YHHPABJIEHUS, A TAK/KE KOMIIBIOTEPHBIN HOCUTEJIb TAHHBIX

Hacrosmas 3asBka npeTeHAyeT Ha TPUOPUTET NEPE] NAaTEHTHOM 3asaBKoM No
201711120641.0, nmonanno#t Ha Tepputopun KHP 14 wos6ps 2017 r., npuuem
n300peTeHre O BHIIEYNOMAHYTOM mareHTHOH 3asBke KHP mocpeacTtsom ccbliku
B MOJTHOM O0OBbEME BKJIIOUEHO B HACTOSAIIYIO 3asBKY B KaU€CTBE HEOTHEMJIEMOU €€

JacCTH.

OBJACTDb TEXHUYECKOI'O ITPUMEHEHUNA

Hacrosiee nzo0pereHre OTHOCUTCS K OOJaCTH TEXHOJOTHH YIMpaBJICHUS

MOE3/I0M, & UMEHHO HMEET OTHOLICHHE K CHoco0y TOpsuYero pe3epBUPOBAHHUSA
[JJABHOTO OJIOKA YMPABJICHUS, B YACTHOCTH, K CIOCOOY M YCTPOWCTBY rOpsiYero
pE3EpBUPOBAHUA [JIABHOTO OJIOKA YIPABJICHHS, a TAKXKE KOMIBIOTCPHOMY

HOCHUTCIIO JAHHBIX.

YPOBEHDb TEXHUKH

B MNOCIACAHUC I'OAbl, C PA3BUTHCM HAYKH WM TCXHHKH, 4 TAKXKC BCJICACTBHC

COLIMAJTBHO-?KOHOMHUYECKOTO PA3BUTHS, KEJIE3HOJOPOKHBINA TPAHCHOPT OBICTPO
pPa3BUBACTCS, CKOPOCTh  JBW)XCHHUS  TOE30B  HEMPEPHIBHO  BO3PACTaET,
WHTCHCUBHOCTD JBMIKEHUA YyBenuuuBaeTcs, B Kuraiickoil cucreme ymnpaBieHUs
JIBYOKCHUEM T0e370B (B manpHelmem — «cuctema CTCS») mpeabsaBisiFOTCsS BCe
0osnee BeICOKHE TpeOoBaHMA. B kauecTBe 0a3pl mjia oOecmedeHUs OE30MaCHOCTH
KeJe3HoAopokHOro  TpaHcropra cucrema CTCS rapantupyer HaJaekHOE
TEXHUUECKOE 00eCIIeueHNEe AT BEICOKOCKOPOCTHBIX MACCAXUPCKUX TEPEBO30K U
MIEPEBO30K TSHKEIBIX TPY30B, a TAK)KE TOPOACKUX JKEIIE3HOAOPOKHBIX TIEPEBO30K C
HEOOJIBIITUM BPEMEHHBIM HHTEPBAJIOM W BHICOKOW WHTEHCUBHOCTHIO.

Cucrema CTCS KOHTpONHpPYET CKOPOCTh ABMOXKCHHS IIOC370B B PEKHUME
peaslbHOTO BPEMEHH W OCYIIECTBIIACT aBTOMATHUYCCKOE YTPABIICHUE CHCTEMOM
TOPMOXKEHHUSA TO€3/1a B COOTBETCTBUH C OTPAHUYUTEIIEHBIMHU YCIIOBHSIMU JIBHKCHUS
noe3sia, TapaHTHPYyA, TakuM oOpa3oM, 3alWATy OT TPEBBIMICHUS MPEACTIOB
CKOpoCTH, obecmeunBas O€30MACHOCTh ABMXKEHUS W TOBBIMAsA 3((EKTHBHOCTH
AKCILTyaTaly MOE3/10B.

K nactosmemy Bpemenu ocHOBHbIe BUAbI cuctembl CTCS BKmOUaroT B ceds
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CUCTEMY  VIOPABJIICHWS  TOPOJACKUMH  TIO€3[]aMH, CHCTEMY  yTPaBIICHUS
BBICOKOCKOPOCTHBIMHU TO€37aMH, CHCTEMY YIPaBJICHHS TPY30BBIMU TIOE3AaMHU U
CUCTEMY YMPABICHUA OOBIYHBIMH TMACCAKAPCKUMU Toe3namu. [lpu sTOoM B
CUCTEME YIPABJICHHUS TOPOJCKHUMH TO€3AaMH IIUPOKO TMPUMEHAETCS CHUCTEMA
CBTC (cucrema aBTOMATHYECKOTO YIPABJICHUS TMOE3JaMH, OCHOBaHHas Ha
0ecnpOBOIHOM CBSA3M), @ B CUCTEME YIPABJICHUS BbICOKOCKOPOCTHBIMH TIO€3/]aMH B
ocHoBHOM mipuMmeHsiercs cucrema CTCS-2 (kuraiickas cucTeMa yHpaBJICHHS
IBHOKEHHEM Toe310B) 1 cuctema CTCS-3.

Haznauenue cucTemMbl yIpaBiCHHS TMO€3JaMW  yCTAaHABIMBACT, 4YTO €€
CHUCTEMHAsi apXUTEKTypa JOJDKHA COOTBETCTBOBATh BBICOKAM TPeOOBAHUAM
0€30MacHOCTH W HANCKHOCTH, TOATOMY CYIICCTBYIOIIHUE CUCTEMBI YIIPABICHUS
noe3iaMu OOBIYHO HCTIOIB3YIOT YCTPOMCTBA YIPABICHHUS PE3CPBHBIMU TOE3AaAMH
(manmpumep, BTM (6mox TpaHCHOHAEpa)), OMHAKO, B CiIydae HEHCIPABHOCTH
yrOpaBisieMoro  OJioka, HEOOXOAMMO  TMEPEKITIOYNTBCA € HEWCIPABHOTO
yopapiiieMoro OJIOka Ha PE3epBHBIA yMNpaBiasieMblii OJOK C BBIMOJIHEHHUEM
OCTAaHOBKM TI0€3/1a, YTO BIMACT Ha H(HEKTHBHOCTh OHKCIUTyaTallid ©W HE
croco0CTByeT 0€30MaCHOCTH JIBUKEHHUS.

BBuay 3T0ro, TEXHUUECKUM CIEIUAIUCTAM B JAHHOW 00JacTH HEOOXOAMMO
pazpaborarh CMOCOO TOpPAYETO PE3ECPBUPOBAHUA IJIABHOTO OJIOKA YIPABJICHUA,
yTOoOBl TPH HEUCIPABHOCTH PAOOTAIONMIETO TJIaBHOTO OJloka  YMpaBiIeHUsA
OCYIIECTBUTh TMEPEKIIOYCHUE C HEHUCIPABHOTO TJIABHOTO OJIOKA yMpPAaBJICHHUS HA
PE3EPBHBIN MIaBHBIN OJIOK yrpaBieHUs 0€3 OCTaHOBKH MOE3/1a.

COJIEPKXAHUE N3OGPETEHUSA
BBuay BBHIIEU3IOKEHHOTO TEXHUUYECKad MpoOiieMa, perraeMas HaCTOAIIUM

HU300pETEHUEM, COCTOUT B TOM, YTOOBI MPEIOCTaBUTh CIMOCO0 M YCTPOMCTBO
rOpsSYEro PE3EPBUPOBAHUS [JIABHOTO OJIOKA YIMPABJICHUS, a TAK)KE KOMIBIOTEPHBIH
HOCUTEIb  JAHHBIX, KOTOPbI€ pEIIAT NpoOJeMy Ha MNPEAIIECTBYIOIIEM
TEXHOJIOTMUYECKOM YPOBHE, 3aKJIIOYAIOIIYyIOCS B TOM, YTO MPU HEUCHPABHOCTHU
[JJAaBHOTO OJIOKA YMPABJICHUS MPOUCXOIUT MEPEKIIIOUCHUE HA PE3CPBHBIN [JIABHBIN
070K ymOpaBJeHUsT C OCTAHOBKOM TMO€37a, YTO BIUAECT HA HOPMAJIbHYIO
AKCIUTyaTalMIo MOe3/a.

JUisi  peuieHus  BBIICYNOMSHYTOM TEXHUYECKOH mMpoOieMbl B CBOEM
MPAKTUUECKOM HMCIOJIHEHUU HACTOSIIee H300PETEHUE [OJKHO, B YaCTHOCTH,
NPEIOCTAaBUTh CIIOCOO TOPSAYEro Pe3epBUPOBAaHUA ITIAaBHOTO OJOKa yNPABIICHHS,
KOTOPO€ BKJIIOUAeT B ce0s: ropsuee pe3epBUPOBAHME NEPBOTO INIABHOIO ONOKa
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yOpaBJICHUA, BBIMOJHEHHOEC C HCIOJIb30BAHMEM BTOPOTO0 MJIABHOrO Oj0Ka
yOpaBJIeHUsA, MPUA 3TOM MEPBbIA NIABHBIN OJIOK YNPABJICHUS KOHTPOJIUPYET NEPBbII
yOpaBisAieMbld OJOK AJid TOJydeHWUs WHQOpPMAIMK OT HA3E€MHOUW TMOJCHCTEMBI,
NEPBbIA TJaBHBIA OJOK YNPABJICHUS W BTOPOM INIAaBHBIM OJIOK yIpaBICHUA
colepkaT B ce0e HECKOJIbKO MOJYJIEeH, MpH HEUCIPABHOCTA OIHOTO WIIU
HECKOJIbKUX MOJIYJIEH MEpPBOTO ITIABHOTO OJIOKA YIPaBJICHUS MPOUCXOAUT MPSIMOE
MIEPEKITIOUCHUE HA BTOPOM IVIaBHBIM OJIOK ympaBJieHUS C TIEPBOTO IJIaBHOTO OJioka
VIIPABJICHHUS.

Kpome Toro, B cCBOEM MPAKTUUYECKOM HCIIOJIHEHUU HACTOSIIEE M300pEeTeHUE
MPEIOCTABJISAECT KOMITBIOTEPHBIA HOCHUTEND JAHHBIX, COACPKAILIUNA HCIIOTHAEMBIC
KOMITBIOTEPOM  HMHCTPYKLHMH, KOTOPbIE BCTPOCHHBIM B HET0 YCTPOWCTBOM
00pabOTKM MAHHBIX BBIMOJHAOT BHIIICONMUCAHHBIE ATalbl Crocoba ropsayero
pEe3epBUPOBAHUSA [JIABHOTO OJI0Ka.

Takke B CBOEM TMPAKTUYECKOM WCIOJHCHUM HACTOAIICe H300pETEHUE
MPEAOCTABISAECT YCTPOMCTBO TrOpsUEro pe3epBUPOBAHUS  [NIaBHOTO  Ojoka
yOpaBJI€HUsA, BKIIOYAIOIIEE B ceOA: MEPBbIA yNpaBiAeMblid ONOK AJiA MOTYUYEHHS
uHdOpPMaMK OT HA3EMHON TOJCHUCTEMBI; TEPBbIN TJIIABHBIM OJIOK yIpaBIICHHS,
COCIMHEHHBIN C TIEPBBIM YIPABISEMBIM OJIOKOM, CKOH(DUTYPUPOBAHHBIN AJIs
yOPABJICHUA TEPBBIM yMPABIACMbIM OJIOKOM it mpuemMa HWHGOPMAMU OT
HA3€MHOM MOJCUCTEMBI, TJI€ TIEPBbIN IMIaBHbIA OJIOK YMPABJICHUS BKIIIOUAET B ceOs
HECKOJIBKO MOJYJIEH; BTOPOM IJaBHBIA OJIOK YINPaBIEHHS, MNOJKIIOUCHHBIA K
NEPBOMY yIpaBjisieMOMY OJIOKY, ISl YIIPABJACHUSA TIEPBBIM YINPABISAEMbIM OJIOKOM
U TIOJTydeHUsT WHGOPMAIMM OT HA3eMHON TOACHCTEMBI, NMPH HEWCIPABHOCTH
OJTHOTO WMJIM HECKOJIbKMX MOJyJeH MEPBOTO IMIABHOTO OJIOKA YMPAaBJICHUS, BTOPOM
[JIaBHBIA OJIOK YINPABJICHHWS BBHITIOJIHAET TOpSYEe PE3CPBUPOBAHUE TIEPBOTO
IJIaBHOTO OJIOKA YIPABJICHHUS.

Kpome Toro, B cCBOEM MPAKTUUYECKOM HCIOJIHEHWU HACTOSIIEE M300peTeHUE
MPEAOCTABISAET CMOCO0 ropAYEro pe3epBUPOBAHUS TJIABHOTO OJIOKA YMpaBJICHMUS,
KOTOPBIM BKJIIOYAET B CeOsl: ropsiuee pe3epBUPOBAHUE MEPBOTO MIABHOTO OJOKa
yOpaBJICHUsA, BBIMOJHEHHOE C HCIOJIb30BAHMEM BTOPOrO0 MJIABHOrO OjoKa
yIpaBJI€HUsA, MIPA 3TOM MEPBbIH MIABHBIN OJIOK YPABJICHUS KOHTPOJUPYET NEPBHII
yOpaBIAeMbId OJIOK Ji TOJydeHWs WHQOpPMAMu OT HA3eMHOUW MOJCHCTEMEI,
NEPBbIA TJaBHBIA OJOK YNPABJICHUS W BTOPOM INIAaBHBIM OJIOK yIpaBiICHUA
comepxkar B ce0e HECKOJIbKO MOAYJICH, MpU HEUCIPABHOCTU OJHOTO WIIH
HECKOJIBKMX MOAYJIEH MEePBOTro ITIABHOTO OJIOKA YHPABJICHUSA, BBIMOJIHACTCS TOJIBKO
MEPEKITFOUECHUE HEUCITPABHOTO MOYJIS IEPBOTO IIIABHOTO OJIOKA YIIPABJICHHUS.
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Takke B CBOEM TMPAKTUYECKOM WCIOJHCHUM HACTOAIIECe H300pETEHUE
MPEICTABIIAET KOMIIBIOTEPHBIA HOCHUTEIb HAHHBIX, COACPIKALIUNA HCIIOIHAEMBIE
KOMIMBIOTEPOM MHCTPYKLHH, MIPUYEM BCTPOEHHBIM B HETO YCTPONCTBOM 00pabOTKH
JAHHBIX BBIIIOJHAIOTCA BBIMICONMUCAHHBIE 3Talbl TOPSYEr0 PE3EPBUPOBAHUA
JIaBHOTO OJOKA.

Takxe B CBOEM TIPAKTUYECKOM MCIIOJIHEHWH HACToAlEe H300peTeHNE
MPEAOCTABISAECT YCTPOMCTBO TOpPSYETO  PE3EPBUPOBAHUS  I[NIaBHOTO  OjoKa
yOpaBJIeHUsA, BKIIOYAIOIEe B ¢eOs: MEPBBIM yNpaBisaeMblid OJOK JJIA MOTYUYCHHS
wHOpPMaMK OT HA3EMHOM TOJICHUCTEMBI, TEPBBIN TJIaBHBIM OJIOK yIpaBIICHHS,
COCMHEHHBIN C MEPBBIM YIMPABIAEMBIM OJIOKOM, HCIOJIB3YEMbIA JJIsi KOHTPOJIS
MEPBOTO  yIpaBjsieMoro Ojoka i TpuemMa WH@OpMamuu OT HA3eMHOM
MOJICUCTEMBI, TJIE TEPBbINA IJIaBHbIN OJIOK YIIPaBJICHUA BKIIIOUAET B CE0S1 HECKOIBKO
MOMYJICH; BTOpOW IJIaBHBbIA OJOK YOpaBICHUA, MOAKIIOUEHHBIH K TIEPBOMY
ynpasisieMoMy OJIOKY, MPHU HEUCIPABHOCTH OJHOTO WJIM HECKOJIbKUX MOMIyJeH
MEPBOr0 IJIABHOTO OJI0OKAa YOPaBICHUA MPOUCXOJUT TMEPEKIIFOUCHUE TOJBKO
HEUCTPABHOTO MOJIYJIA MEPBOTO INIABHOTO OJI0KA YNPABJICHHUS.

B cooTBercTBMM ¢ yNOMSHYTBIMM BBIIIE KOHKPETHBIMHU BapUaHTaMU
WCIIOJIHEHUSAMM HACTOAILETO H300pETEHHSI CHOCOO0 M YCTPOMCTBO TOpSUYEro
pE3EpPBUPOBAHUSA TIABHOTO OJIOKA YNPaBJICHUA, @ TAK)KE KOMIBIOTEPHBIA HOCUTEb
JAHHBIX [0 MEHbIIEH Mepe 001aAat0T CACAYIOIMMHU PEUMYILIECTBAMMU:

BTOPOU TJIaBHBIM ONIOK yrpaBiieHUs (IJIaBHAA MaHEb YNPABJICHUSA PE3CPBHOMN
CUCTEMBI) OCYILIECTBIIACT TOpsYee PE3ECPBUPOBAHME TMEPBOTO DIIABHOTO OJIOKA
yrpasyieHus (T1aBHas MaHeb YIPABJICHHUS TJIIABHON CHCTEMBI ),

TIEPBBIA TVIaBHBIA OJIOK yrpaBiicHHs (TJIaBHAs TaHEIb YIPABJICHUS TJIaBHOMH
CHUCTEMBI) KOHTPOJUPYET TIEPBBIA YIpaBiIsieMbiii OOk (ympaBisieMblidi  OJIOK
IJIaBHOW cucTeMbl, Hampumep, Omoxk BTM) anma monydenus wHpOpMAdd OT
HA3€MHON MOJCUCTEMBI, MPU HEUCIPABHOCTU XOTS Obl OJTHOTO MOJYJIsA MEPBOTO
rIaBHOTO OJioKa ympapieHWs (HapuUMep, MOIynss oOpadOTKHM, MOMIYNS CBS3H,
1u(POBOTO MOAYJIA BBOJA-BBIBOA, MOAYJIA MMATAHUS) TPOUCXOANT MEPEKITIOUCHHUE
Ha BTOPOH MNIaBHBIN OJIOK yIpaBJI€HUA C MEPBOro IJIABHOTO OJIOKA YIPABICHUA T.€.
BTOPOM IJIaBHBIN OJIOK yMpaBJICHUSI KOHTPOJUPYET MEPBBIA YIIPaBIAeMblid OJI0K Ui
nojTydeHusi HHGOPMaNMKA OT HA3eMHOW MOACUCTEMBI. ECi BTOPO yIpaBiIsieMbIid
Onox (ympaBisieMblii  OJIOK pe3epBHOW cuUCTeMbI, Hampumep, Onok BTM)
BBITIOJIHSIET ~ TOpSYee  PE3E€PBHPOBAHKME  MEPBOTO  yIpapisemMoro  Onoka
(ympaBisiemblii  ONOK TJIaBHOM CHCTeMbI, Hanpumep, Omok BTM), 1o, mnpwm
HEUCTPABHOCTU MEPBOTO YIPABIAEMOro OJ0Ka, MPOUCXOAWT MEPEKIIOUEHUE Ha
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BTOpPOM ympaBisieMblid OJIOK C IEPBOTO YMPABIAEMOTro OJI0Ka.

JIn6o, mpyu HEUCITPABHOCTH XOTS OBl OJHOTO MOAYJISA IMIEPBOTO IIaBHOTO OJIOKA
YIPABJICHHS TTPOUCXOTUT MEPEKIFOUCHUE TOJNBKO HEHUCIPABHOTO MOMAYJIS TIEPBOTO
DIaBHOTO OJIOKA YTPABJICHHS, a WCIPABHBIE MOMYJIM TEPBOTO IJIABHOTO OJIOKa
MPOJOJDKAIOT HOPMAIBHYIO OSKCIUTyaTallMI0 M WX TEPEKIIOUEHHWE Ha BTOPOM
DJIaBHBIH OJIOK YTpaBICHHWS HE OCYIMIECTBIsAeTCSA. [Ipw HEWCIPaBHOCTH YacTH
MOJyJIeH IJIaBHOTO OJIOKA yMPaBJICHHS, MPOUCXOIUT JIHOO MOJHOE MEPEKITIOUCHHE
[IaBHOTO OJIOKA yIpaBJIeHHs JIHOO MEPEKIFOUCHUE TOJIBKO HEUCIIPABHBIX MOJIYJICH
DIAaBHOTO OJTOKa, I MEPEKITIOUCHHS OCTaHOBKAa Moe3a He TpeOyercs, TaKuM
obpazom, coxpanseTcs 3(()EeKTHBHOCTh AKCILUIyaTalluk B OS30IMaCHOCTh JIBHKCHUS
moe3/1a.

[Tpu 3TOM ClleAyeT MOHWUMATh, YTO TPHUBEICHHOE BBINIE OOIIEe OMHMCAHWE W
NPEICTABIICHHBIC HUXXKE KOHKPETHBIC BApHAHTHI HMCIIOJIHCHWS CITY)KaT JIUIIb JUTS
HaDATHOCTH W TIpEMEpa MW I OTPaHWYCHHS TMpEAMeTa HW300peTeHUs He

MpEeAHA3HAYEHBI.

KPATKOE OIIMCAHUE YEPTEXKEM

HeorpemiieMol YacThi0 OMUCAHUS HACTOALIETO W300pPETEHUS SBIIAIOTCSA

NPUBEACHHBIC HUXE YEPTEKM, HA KOTOPBIX MPOUJUTIOCTPUPOBAHBI TMPUMEPHI
KOHCTPYKTHUBHOTO MCHOJHEHUS HACTOSAIIETO M300peTeHus. BMecte ¢ onmucanueM
TEXHUUYECKUX XapPAaKTEPUCTUK TMPUIATACMbIE UEPTEKUA HCIONB3YIOTCA IS
Pa3bsACHEHUA TPUHIUIIOB pabOThl H300pETECHHUS.

Ha Puc.l wusobpaxxena Onok-cxema MmoclenoBareabHocTH  BapuanTa
ucroiHeHusA 1 cnocoba ropsAdero pe3epBUPOBAHUS IJIABHOTO OJI0KA YIPABIICHUS B
COOTBETCTBHH ¢ KOHKPETHBIM BAPUAHTOM MCIIOJTHCHHS HACTOAIIETO H300PETECHU,

Ha Puc.2 wuzoOpaxxeHa Onok-cxema TMoclieoBareabHoCcTH  BapuanTa
HCTIOJHEHUA 2 crocof0a ropsauero pe3epBUPOBAHUS ITIABHOTO OJ0Ka yIpaBJICHHS B
COOTBETCTBHH ¢ KOHKPETHBIM BApHAHTOM HMCIIOTHEHHS HACTOSAIIETO H300PETEHNS,

Ha Puc.3 mzobpaxkena crpykrypHas Ojok-cxema Bapuwanta ucnonHeHus 1
crioco0a TOPSYETO PE3CPBUPOBAHMS TJIABHOTO OJI0KA YMPABJIECHUSA B COOTBETCTBUAN
C KOHKPETHBIM BapHAHTOM HCTIOJIHEHUS HACTOSIIETO N300PETCHHS,

Ha Puc.4 uzobpaxkeHa cTpykrypHas Ojok-cxema BapmanTta ucnonHeHus 2
croco0a TOPSYETO PE3CPBUPOBAHMS TJIABHOTO OJI0KA YMPABIECHUSA B COOTBETCTBUAA
C KOHKPETHBIM BaPHAHTOM HCTIOJIHEHUSA HACTOSIIETO N300PETCHHMS,

Ha Pwuc.5 wuzoOpaxkeHa Onok-cxema MoclienoBareabHOCcTH BapuanTa
UCIIOJIHEHUA 3 criocoba TropsAYero pe3epBUPOBAHUS [NIABHOTO OJIOKA yNPaBJICHUS B
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COOTBETCTBHH ¢ KOHKPETHBIM BAPHAHTOM HMCIIOTHEHHS HACTOAIIETO N300PETEHNUS,

Ha Pwuc.6 wuzoOpaxkeHa Onok-cxema TMoOClen0OBaTeIbHOCTH BapuanTa
UCToJHEeHUA 4 crioco0a ropsadero pe3epBUPOBAHUS INIABHOTO OJ10Ka YIPaBJICHUS B
COOTBETCTBHUU ¢ KOHKPETHBIM BAPUAHTOM MCIIOTHEHUS HACTOAIIETO N300PETEHU,

Ha Pwuc.7 mzobpaxkena crpykrypHas Ojok-cxema Bapuanta ucnojHeHus 3
croco0a TOpsSYEro pe3epBUPOBAHUS INIABHOTO OJI0KA YMPABJIEHUSA B COOTBETCTBUU
C KOHKPETHBIM BapHAHTOM HCIIOJTHEHUS HACTOSIIETO N300PETCHHMS,

Ha Pwuc.8 uzobpaxkena ctpykTypHas Ojok-cxema Bapuanta ucnojnenus 4
crocofa TOpPSYEro Pe3ePBUPOBAHMS ITIABHOTO OJI0KA YMPABICHUS B COOTBETCTBUU

C KOHKPCTHBIM BAPUAHTOM HCIIOJTHCHHUA HACTOAIICTO H306peTeHI/I$I;

HOJAPOBHOE OIIMCAHUE

Jlns Oonmee moaApoOHOTO pa3bsACHEHWS IEIeH, TEXHUYECKUX PEIICHUH |

MPEUMYIIECTB YKA3aHHBIX BAPUAHTOB WCIIOJIHEHUA HACTOSIIETO H300pETEHUs
MOCPEACTBOM MPUJIAra€MbIX YEPTEKEH W TOAPOOHOTO OMUCAHUS HACTOSIIETO
n3o0pereHns OyneT 4YeTko chOopMyNIHpoBaHa €ro CymHOCTh. CHenuanucThl B
JAHHOW O0JIaCTH TEXHUKH MOTYT BHOCHUTh B TAaKWE BApPUAHTHl HCIIOJHEHUSA
HACTOSIIEr0  M300peTeHUsi  ONpPEACNICHHbIE  W3MEHEHHUS W JONOJIHCHMUS,
OCHOBBIBAIOIIMECA HA MAEE HACTOAIIECTO M300PETEHHA, HO HE OTCTYMAIOIIUE OT
CYIIHOCTH M MPEIMETa TAaKOT0 H300pETEHUS.

B BapuaHTax MCHOTHEHUS HACTOSAIIETO M300pETEHUA MEPBBIM ITIaBHBIN OJIOK
YIPABJICHUA MOXKET SBJIATHCS IJIABHBIM OJIOKOM IJIABHOM CHUCTEMBI JIMOO TJIaBHBIM
OJIOKOM PE3EPBHON CHUCTEMbI, BTOPOH IVIABHBIM OJIOK yHpPaBICHUA MOXET ObITh
[JJaBHBIM OJIOKOM TJIaBHOM CHUCTEMbI JIMOO TJIaBHBIM OJIOKOM PE3€PBHOM CHUCTEMBI,
T. €. MEPBBIM IIaBHBIA OJIOK YIMPaBJICHUS W BTOPOM IVIaBHBIA OJIOK YyNpaBJICHUS
ABJISIFOTCS PE3CPBHBIMU KOMUSMU APYT Apyra, MpUUYEM, KOTraa TEPBbIA TIaBHBIN
010K yNpaBJICHUS SBJIACTCS TIABHBIM OJIOKOM IVIABHOM CHCTEMbI, BTOPOM IJIaBHbBIN
070K ynpaBJICHUs ABJISIETCA [VIABHBIM OJIOKOM PE3EPBHOM CHCTEMBI; KOT/IAa MEPBBIH
[JIaBHbIA OJIOK YIPABJICHUS ABJISIETCA TJIABHBIM OJIOKOM PE3E€PBHOW CHUCTEMBI,
BTOPOM IJIaBHbIH OJIOK YNPABJICHUS SBJIACTCS TIaBHBIM OJIOKOM TJIaBHOW CUCTEMBI.

ITepBbiii ympaBisieMbiid OOK MOXET OBITh yHpaBisgeMbIM OJOKOM TIJIaBHOMH
cuctembl (Hanpumep, Omoxkom BTM rnaBHO# cuctembl) b0 yHmpaBiIsieMbIM
O1I0KOM pe3epBHOM crcTeMbl (Hampumep, 0110koM BTM pesepBHO cUCTEMBI ),

Bropoii ynpaBngembiii 00K MOKET OBITh yHpPaBISIEMbIM OJIOKOM TIJIaBHOM
cuctembl (Hanpumep, Omoxkom BTM rnaBHO# cuctembl) b0 yHIpaBiIsieMbIM
O710KOM pe3epBHOM crucTeMbl (HampuMmep, 6110koM BTM pesepBHOM cUCTEMBI ),
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To ecth mepBbIi ynpaBiisieMblii OJIOK U BTOPOW YNPABIISIEMbI OJOK ABJISIOTCA
PE3EPBHBIMU KOIMUAMHU APYT JIpyra, MpUYEM, KOTZa MEPBBIN ympaBisieMbld OJI0K
ABJIIETCS YIPABIAEMBIM OJIOKOM TJIaBHOW CHCTEMBbI, BTOPOW YIpPaBIsAEMbIA OJIOK
ABJIAETCSA  YIPaBIsAEMbIM  OJIOKOM  PE3€pBHOM  CUCTEMBI, KOTJAa IMEPBbIU
yIpaBJisieMblid OJIOK SBJIACTCS YIPABIAEMbIM OJIOKOM PE3EPBHOM CUCTEMBI, BTOPOM
yHpaBJsseMbIi OJIOK SBISETCA YIPABJISIEMbIM OJIOKOM IJIABHOW CUCTEMBI.

[TepBbiii T1aBHBIA OJIOK yMHpaBJeHUS W BTOPOM IJIaBHBIA OJIOK yTHpaBJICHUS
KKl BKJIFOUAIOT B ¢e€0s MOAYJIb 0OpPaOOTKHU, MOIY/Ib CBSI3H, IU(PPOBOM MOIYIIb
BBOJIa-BbIBOJIA W MOAYJIb TIMTAHHS, W HACTOAIECE W300PETCHHE JTUM HE
OTPAaHUYHNBACTCHL.

Ha Puc. 1 wm3oOpaxkeHa OIOK-CXeMa TOCIIEI0BATEIbHOCTA BBHITIOJTHECHUS
BapuanTa BeimonHeHus 1 crmocoba ropsAyero pe3epBUPOBAHUS IJIABHOTO OJOKa
YOPABIICHUS B COOTBETCTBUM C KOHKPETHBIM BAaPUAHTOM HCHOJIHEHUS HACTOSIIETO
M300peTeHnsd, KaK IMOKa3aHo Ha puc.l, BTOpod mMIaBHBINA OJIOK yHOpaBiIeHUA
BBITIOJIHSET TOPSYEE PE3CPBUPOBAHUE TMEPBOrO I[NIABHOTO OJIOKA YMPABJICHUS, H,
P HEUCTIPABHOCTU OAHOTO WJIM HECKOJIBKMX MOIYJEH MEPBOTO IIAaBHOTO OJIOK
yOpaBJI€HUA, MPOUCXOAHUT TMPAMOE MNEPEKIIOYEHUE HAa BTOPOWM MNIAaBHBIM OJIOK
yOpaBJi€HUs C MEPBOr0 MIABHOTO OJIOKA YMPAaBJICHWs, BTOPOM IVIaBHBIA OJIOK
yOpaBJiI€HUs KOHTPOJMPYET MEPBbIA MIABHBIN OJIOK YNPABJICHUSA ISl MOJTYUYEHHS
uHdOpMaIK OT HA3EMHON TOJCUCTEMBI,

B KOHKpETHOM NPEACTaBICHHOM BAPUAHTE WCIOIHEHUA, TMOKA3aHHOM Ha
PUCYHKE, CMoco0 TOpsuero pe3epBUPOBAHUA IJIABHOTO OJIOKa yIpaBJICHUS
BKJIFOUAET B ceO0s:

Otan 101: ropsiuee pesepBUpOBaHUE MEPBOTO IJIABHOTO OJIOKA YIIPABJICHHUS,
BBITIOJITHEHHOE C MCIOJIb30BAHWEM BTOPOTO IJIAaBHOTO OJI0OKA YIIPABJICHUS, TIPH STOM
MEPBbIN [NIaBHBIN OJIOK yMNpaBJICHUSI KOHTPOJMPYET MEPBbIA YMpaBlsieMblil OJIOK
JUTSL TIOJTydeHr st HH(GOPMAIIMHA OT Ha3eMHOM TOJACUCTEMBI. B KOHKPETHOM BapHaHTe
WCTIOJIHEHUS HACTOSIIEr0 W300pETEHUs TP HEUCHPABHOCTU BCEX MOJEICH
MEPBOr0 IIABHOTO OJI0OKAa YIPABJICHUS, TEPBbIHA IJIaBHBIH OJOK KOHTPOJIUPYET
NEPBBIM  YMpaBIseMbIii  OJIOK Ui TIONMydeHWs WHQOpPMAMW OT HA3eMHOM
MOACUCTEMBI.

Otan 102: npu HEUCNPABHOCTH OJIHOTO WJIM HECKOJIBKMX MOMAYJIEH MEpBOTO
[JJABHOTO OJIOKA YIMPABJICHUS, MPOUCXOAWT MPSIMOE NEPEKIIOYEHUE HA BTOPOM
[JIaBHbIA OJIOK yOpaBi€HUA € TEPBOrO INIABHOTO OJIOKAa YyNpaBJi€HUsA, TO €CTh
HaIpsIMYIO MCIOJI3YETCA BTOPOM IVIaBHBIA OJOK yNpaBi€HUA AJiA YINPaBJICHUSA
NEPBBIM YMPABISAEMBIM OJIOKOM ISl TIOJydeHHs WHQOpPMAlMM OT Ha3eMHOU
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MOJICUCTEMBI. B KOHKPETHOM BapHaHTE UCTIOJIHEHUA HACTOSIIETO H300PETEHUS TIPH
HEUCIPABHOCTHU OJTHOTO WUJIK 0oJiee MOIYJel MEePBOro MaBHOTO OJIOKA YIPABJICHMUS,
MPOUCXOAUT TIOJHOE TEPEKITIOUYEHNE HAa BTOPOHM INIaBHBIA OJOK YMpPaBICHUS C
MIEPBOTO IIABHOTO OJIOKA YMPABJICHUA, U BTOPOU TIIaBHBINA OJIOK yIIpaBIISIET MEPBHIM
yOpaBIA€MbIM OJIOKOM JI MOJy4eHHUs MHGOPMALUKA OT HA3€MHOM TMOJACHCTEMBI.
Moaynu mepBoro miaBHOro Oj0Ka YNpaBiI€HUsS M BTOPOro IJIABHOTO Oj0Ka
yIPaBJIECHUS, B YaCTHOCTH, BKITIOYAIOT B Ce0S MOIY/Ib 00OpabOTKH, MOIY/Ib CBSI3H,
mudpoBOM  MOIYTh BBOJA-BBIBOJA W MOAYJIb THWTaHusA. Hampumep, npwm
HEMCIPABHOCTA MOAyJs OOpabOTKM TEPBOr0 IJIABHOrO OJIOKa yIpaBIICHUS
MPOMCXOANUT TIOJTHOE TEPEKITIOUCHHE Ha BTOPOHM TNIABHBIA OJOK YIpaBICHHS C
MEPBOTO TJIAaBHOTO OJIOKA YTPABICHWA, W NaKe TPHU HCIPABHOCTH OCTATBHBIX
MOMyJIEH TIEpPBOTO TJIABHOTO OJoOKa YMPaBJIECHWA, OHHM TaKXe OONbIIe He
UCTIOJIb3YIOTCA.

Ha pwuc.l, BTOpoii TmnaBHBIH OJ0K YHOpaBICHUS BBIMOIHIET TOPAUECE
pEe3epBUPOBAHUE TEPBOTO TIJIABHOTO Onoka ympasiaeHuda. [lpm HemcmpaBHOCTH
OMHOTO WJIM HECKOJIBKAX MOJYJICH TEpPBOTO TJIABHOTO OJi0Ka yIpaBIICHHS,
MPOUCXOMUT TIOJTHOE TEPEKITIOUYEHNE Ha BTOPOHM IIAaBHBIA OJOK YIpaBICHHS C
MEPBOr0 MIAaBHOrO OJioKa ympaejieHWs. BrTopol r1aBHbIA OJIOK yHopaBiIeHUA
KOHTPOJIUPYET TEPBBIA YIpaBIsieMbli OJOK I TONYy4YeHUS HH(POpPMAIAKA OT
HA3eMHOW TMOJCUCTEMBI, MEPEKITIOUEHHUE CO BTOPOrO TIABHOTO OJI0Ka yMpPaBIICHUS
Ha TIEPBBIN TIaBHBIN OJIOK YIIPaBJICHHUS MOXKHO BBITIOJIHUTH 0€3 OCTAHOBKH TMO€3/1a,
TakuM oOpa3oM, coxpaHseTcs >(PPEKTHBHOCTD HKCIUTyaTallid W OE30MaCHOCTh
JBUKEHUS TTOE3/1a.

Ha puc.2 wuzobpakena Ojok-cxeMa TOCIIeIOBaTeIbHOCTH BapmaHnTa
UCIIOJIHEHUA 2 crioco0a ropsiuero pe3epBUPOBaHUA [JIABHOTO OJI0Ka YNPABJICHUS B
COOTBETCTBHH C KOHKPETHBIM BAapPHAHTOM HCITOJIHCHHUS HACTOSIIETO U300PETCHHMS.
Kak mokazano Ha puc.2, ocie BBIX0a U3 CTPOS OJJHOTO MITH HECKOJIBKUAX MOTyJICH
MEPBOTO TIIABHOTO OJI0Ka YMPAaBJICHWA, NMPHU HAIAYWWA BTOPOTO YIPABIISIEMOTO
0710Ka, BBITIOJHSAIOIIETO TOPSAYEE PE3EPBUPOBAHUE MTEPBOTO YIIPABIAEMOro OJ0Ka, U
NPy HEUCIPABHOCTH TEPBOTO  yMPaBIsAeMOro OJI0Ka, HEMOCPEACTBEHHO
UCIIOJIb3YETCSA BTOPOW TIJIaBHBIA OJIOK, KOHTPOJMPYIOIIMA BTOPOW ympaBiisieMblit
OMOK, 15t IOJTydeHrS HH(POPMAITUU OT HA3eMHOW TTOICHCTEMBI.

B  KOHKpeTHOM BapWaHTE€ WCIHOJHEHWA  HACTOSIIETO  W300pETEHUA,
M300paXEHHOM Ha pUCYHKe, mocie sTana 102 cnocob ropsyero pe3epBUpOBaHUA
[JITABHOTO OJIOKA YMpaBJICHUS BKJIIOYAET B CEO4:

Oran 103: ropsauee pe3epBUPOBAHME TMEPBOrO YIHPABIAEMOro OJ0OKa,

8



BBITIOJIHEHHOE C MCIOJIb30BAHUEM BTOPOTO YMPABISIEMOro Ojoka. B KOHKpeTHOM
BAPUAHTE MCHOJHECHUS HACTOSIIETO M300PETEHUS MOCJE UCIOb30BaHUA BTOPOTO
yOpaBisieMoro OJioKa il TOPSAYEro PE3CPBUPOBAHUS TEPBOTO  yHPABISAEMOTO
0710Ka, BTOPOMl IJIaBHBIM OJIOK yNpPaBI€HUA OCYIIECTBISET CBA3b CO BTOPBIM
yIpaBsA€MbIM OJIOKOM; BTOPO# IJIaBHBIA OJIOK YMPABJIEHUS OCYIIECTBIISET CBA3b
CO BTOPBIM YIPABISAEMBbIM OJIOKOM, TO €CTh BTOPOH TJIaBHBIA OJIOK yMpaBieHUs
NPUHUMAET WH(GOPMAIMIO TOJNBKO OT BTOPOTO YyIpaBiseMoro Omoka. Ilepserii
ynpasisieMbli 010K siBjisieTcs iepBbiM OiokoM BTM, a BTopoii yripaBiseMbiid 070K
— BTOpBHIM O5okom BTM.

Otan 104: npu HEWCHPABHOCTU TMEPBOTO YMNPABISIEMOro OJI0Ka, MPOUCXOTUT
HETMOCPEJCTBCHHOE MEPEKIIOYEHNE HAa BTOPOM YIpaBlisieMbliil OJIOK € MEPBOTO
ynpasisieMoro 0Ojioka. B KOHKDETHOM BapUaHTE WCIOJIHEHUA HACTOSIIETO
M300pETEeHUA TP HEMCIIPABHOCTH MEPBOTO YNPABJISIEMOT0 OJ10Ka BTOPOU IJIaBHBIM
070K ympaBj€HUsT KOHTPOJUPYET BTOPOM YIMpaBiAeMbiii OJOK Ui MOJyYECHUs
uHdOpPMaIH OT HA3EMHOHN TTOJICUCTEMBI.

Ha pwuc.2 n300pakeHO HCMOJIb30BAHHUE BTOPOIO YIpaBIsieMOro OJioka s
rOpSYEr0 PE3EPBUPOBAHUSA TMEPBOTO YIMPABIAEMOTo OJIOKA, MPU HEUCHPABHOCTH
MEPBOT0 YNPABJISIEMOTO OJI0KAa HEMOCPEACTBEHHO HCIMOJB3YETCA BTOPOW IJIAaBHBIN
010K, KOHTPOJMPYIOIIKK BTOPOH yIpaBiisieMblii 010K AJ14 MOTy4eHus HHGopManuu
OT Ha3eMHOW mojacucTeMbl. TakuM 00pa3oM, MEPEeKIIOUYEHUE ¢ MEePBOro
yIOpaBisAieMoro OJioka Ha BTOPOW YyMpaBiAeMbld OJOK MOXKHO BBIMOJIHUTH 0€3
OCTAaHOBKH TI0€37]a, TE€M CaMbiM MOBBIMAs SPPEKTUBHOCTh SKCIUTyaTallud |
0€30MacHOCTh JBMKEHUS TOE3/a.

Kpome Toro, B cBOEM MPAKTHYECKOM HUCIIOJIHEHWM HACTOsAIIEE M300pEeTEeHUE
MPEAOCTABISAECT KOMIBIOTEPHBIH HOCHUTENIb JAHHBIX, COJAEPIKAIIU HCTIOJHICMBbIC
KOMIMBIOTEPOM MHCTPYKIIMH, TPUYEM BCTPOSHHBIM B HETO YCTPOUCTBOM 00pabOTKH
JTAHHBIX BBIMOJHAIOTCS CIAEAYIOIINE TAIIbI;

Otan 101: ropsduee pesepBUpOBaHKME TEPBOTO IJIABHOTO OJIOKA yIPaBIICHHA,
BBITIOJITHEHHOE C UCIOJIb30BAHUEM BTOPOTO IJIABHOTO OJI0KA YIIPABJCHUS, TPU 3TOM
MEPBbIN [NIaBHBIN OJIOK yNpaBJICHUSI KOHTPOJMPYET MEPBbIA YNpaBlisieMbiil OJIOK
JUTSL TIOJTy9eHUST HH(GOPMAIMKA OT HA3EMHOM MOJCHCTEMBI.

Otan 102: mpu HEUCNPABHOCTU OJTHOTO WJIM HECKOJBKUX MOJIYJIEH MEPBOTO
[JJABHOTO OJIOKA YIPaBICHUA NPOUCXOJUT MPAMOE NEPEKIIIOUCHHE Ha BTOPOM
[JIaBHBIM OJIOK YIIPABJICHUS C MEPBOTO MIABHOTO OJIOKA yIPaBJICHUS.

Kpome Toro, B CBOEM MPAKTHYECKOM HMCIIOJIHEHUU HACTOSIIEE M300pEeTEHUE
MPEAOCTABISAECT KOMIBIOTEPHBIA HOCHUTENIb JAHHBIX, COAEP KAIMil HCTIOJHAEMBIC
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KOMIBIOTEPOM MHCTPYKLHMH, MIPUYEM BCTPOEHHBIM B HETO YCTPONCTBOM 00pabOTKH
JAHHBIX BBIMOJHAIOTCS CIAEAYIOIINE TAIbI;

Otan 101: ropsiuee pe3epBUpPOBaHUE MEPBOTO ITIABHOTO OJIOKA YMPABJICHMUS,
BBITIOJIHEHHOE C UCIOJIb30BAHUEM BTOPOTO IJIABHOTO OJIOKA YIPABJICHUS, IPH 3TOM
NEPBBIM TIaBHBIA OJIOK YMPAaBJIECHUA KOHTPOJUPYET TMEPBBIN yMpaBisieMblil OJIOK
IUTA TIOJTydeHUs] HH(POPMAIIMKA OT HAa3€MHOM ITOCHCTEMBI.

Otan 102: mpu HEUCNPABHOCTH OJHOTO WJIM HECKOJIBKMX MOMIYJIEH MEPBOTO
[JJaBHOTO OJIOKa YIpaBiI€HUA MPOUCXOJUT MPAMOE MEPEKIIIOUCHHE Ha BTOPOM
[JIaBHBIM OJIOK YIIPABJICHUS C MEPBOTO MIABHOTO OJIOKA yIIPaBJICHUS.

Oran 103: Topsuee pe3epBHUpOBaHHWE TIEPBOrO YIPaBIAEeMOro OJIOKa,
BBITIOJITHEHHOE C UCMOJIb30BAHUEM BTOPOTO YIPABIISIEMOTO OJIOKA.

Otan 104: [Ipu HEUCNPaBHOCTU MEPBOTO YMPABISIEMOTO OJIOKA , MPOUCXOTUT
HEMOCPEACTBCHHOE MEPEKIIOYEHUE HA BTOPOM YIpaBlisieMblil OJIOK C MEPBOTO
ynpasisieMoro 0yioka.

Ha puc.3 wuzoOpaxkeHa CTpykTypHas OJNOK-CXeMa YCTPOMCTBA TOPSYEro
pPE3EpPBUPOBAHUA IJIABHOTO OJIOKAa YMPABJIICHUS B COOTBETCTBUHM C BApUAHTOM
WCTIOJTHCHHUSA HACTOAIIECTO HM300pPETEeHMA. YCTPOMCTBO, M300paXEHHOE Ha puc.3,
MOXET MPUMEHATHCA K crocoly, n3o0paxeHHoMy Ha puc.l u puc.2. [Ipu ropsuem
pPE3EpPBUPOBAHUHU BTOPBIM INIABHBIM OJIOKOM YTIPABJICHUA MEPBOTO NIABHOTO OJIOKA
yOpaBJI€HUsA, WU, B CJIy4ya€ HEHCHOPABHOCTH OAHOTO WJIM HECKOJIBKHX MOIYJEH
NEPBOTO IIABHOTO OJIOKAa YNPaBJICHUS, MPOUCXOIUT MPSAMOE TEPEKITIOUCHHUE Ha
BTOPOM IJIaBHBIM OJIOK YNpaBJIEHUA C MEPBOTO INIABHOTO OJIOKA, BTOPOM TJIaBHBIN
OJIOK KOHTPOJIMPYET TEPBHIN YIPaBIAEMbIi OJIOK TS TOMyUeHUs HH(POPMAIIHHA OT
HA3€MHOW MOJICUCTEMBI.

B koHKpeTHOM BapwaHTE WCIOJHEHUS, HN300paKECHHOM Ha PHUCYHKE,
YCTPOMCTBO TOPSAUYEro PE3CPBUPOBAHUS IIABHOTO OJIOKA YIMPABICHUS BKJIIOYAET B
ce0s: mepBbId ynpaBisieMblit Ojiok 1, mepBbIil TaBHBIA OJIOK yNpaBlicHUs 2 |
BTOPOM IJIaBHBIA 0ok ynpasieHus 3. I[Ipu 3ToM nepBbiil ynpasisiemblid Omok 1
MPUMEHSETCSA Ul TIOJydeHrus WH(GOPMAITUA OT HA3€MHOUW TOJCUCTEMBI, TIEPBBIN
[JIaBHBIN OJIOK ympaBlieHHA 2 COCAMHEH C TEePBBIM YIpaBisieMbiM OiokoM 1, a
MEPBbIA IJIaBHBIM OJIOK YMpaBJICHUS 2 MCHOMb3YETCS Uil KOHTPOJA MEPBOTO
ynpasiisieMoro Onoka 1 s monmydenus nHpoOpMamiy OT HA3€MHOM MOICHCTEMB,
MEPBbIA [JIAaBHBIM OJIOK YMPABIECHHUS 2 COACPKUT HECKOJBKO MOJIYJEH; BTOPOM
[JIaBHBIN OJIOK yIpaBlieHHUA 3 COCAMHEH C TEPBBIM YIpaBisieMbiM OjokoM 1, a
BTOPOM TJIaBHBIA OJIOK yOpaBi€HUA 3 HCHOJB3YETCS [Jii KOHTPOJA MEPBOTO
ynpasisieMoro 01oka 1 mpu HEMCHOPAaBHOCTH OJHOTO WJIM HECKOJBKUX MOMYJICH
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MIEPBOTO TJIABHOTO OJIOKA YMPaBJAEHUSA 2 IS TOydeHHs] HH(POPMAITUK OT Ha3eMHOM
MOJCUCTEMbI, BTOPOW TJIaBHBIA OJOK yNOpaBJIeHUs 3 BBHIMOJHAET Tropsuee
pe3epBUPOBAHUE MEPBOTO INIABHOTO OJI0KA ynpasieHus 2. B KOHKpETHOM BapuUaHTe
WCIIOJIHEHUSA HACTOSAIIEr0 HM300pETeHUs MOAYIM MEPBOrO0 IVIaBHOro Oyioka 2
yIPAaBJICHUA U BTOPOTO TIABHOTO OJIOKA YMpaBieHUs 3, B YaCTHOCTHU, BKITIOYAIOT B
ceOst MOAyITb 00pPabOTKH, MOTYJIb CBSI3H, IH(POBOM MOIYJh BBOJAA-BBIBOJA, MOIYITh
MTUTAHUSA.

Ha pwuc.3, n300pakeHO BBIMOJHEHUE TOPSUYETO PE3EPBUPOBAHUA TIEPBOTO
[JJaBHOTO OJIOKa yIpaBJ€HUS BTOPHIM TIJIaBHBIM OJIOKOM yripaBjieHud. [lpu
HEUCTPABHOCTU OJIHOTO WJIM HECKOJIbKAX MOJYJICH TMEepBOro IJIaBHOTo Oyoka
yOpaBJICHUsA, MPOUCXOAUT TOJHOE TMEPEKIIOUCHUE Ha BTOPOW TIJIaBHBIM OJIOK
yOpaBjieHUs C MEPBOro MIABHOTO Ofioka ymnpasjieHus. BTopol maBHbIA ON0OK
yOpaBJICHUA KOHTPOJMPYET TMEPBBIA ynpaBiseMbld OJIOK Uil MOJYYCHHS
uHOpMaK OT HA3EMHOU TMOJACHCTEMBI, TEPEKIIOUCHNE C TIEPBOTO TJIABHOTO
O710Ka ynpaBJICHUSI HA BTOPOM IIaBHBINA OJIOK YMPABJICHHUS MOXKHO BBITIOJIHUTH 0€3
OCTAaHOBKH TIO€3/1a, TAKUM 00pa3oM, coxpanseTcs 3p(HEeKTUBHOCTD SKCILTyaTalluH A
0€30MacHOCTh JBMXKCHUS MTOE3/1A.

Ha Puc.4 uzobpaxkeHa cTpykTypHas Ojok-cxema BapuanTta ucnoiHeHus 2
crnocoba TOpSYEro pe3epBUPOBAHHMS [TIABHOTO OJIOKAa YIPABJIEHUA B COOTBETCTBHUH
C KOHKPETHBIM BAPHAHTOM HCIOJHEHHS HacTosmero n3ooperenus. Kak nokazaHo
Ha puc.4, mocne BbIXOAA W3 CTPOA OAHOTO WM HECKOJBKMUX MOIYJEH MEPBOTO
[JIaBHOTO OJIOKa YIpaBJICHUS, MPU HAJWYUMK BTOPOTO YIpaBigeMoro OJoka,
BBITIOJTHSIOIIETO TOPsSYee PEe3EpPBUPOBAHUE MEPBOTO yIpaBIsieMoro OJoKa, U MpH
HEUCTPABHOCTH TEPBOTO YMPABIIEMOTO OJIOKa, HEMOCPEACTBEHHO HCIOJb3YETCA
BTOPOM TIJIaBHBIM OJIOK, KOHTPOJMPYIOIIMKA BTOPOM ympaBisieMbidd OJIOK, AJid
nojTydeHust HHPOPMAITUK OT Ha3eMHOM MTOICHCTEMEI.

B KkOHKpeTHOM BapWaHTE WCIOJHEHUS, U300PaKECHHOM HaA PHUCYHKE,
YCTPOMCTBO  TropAYero  PE3EpBUPOBAHUA  MIABHOrO  OJlOKa  YMpaBJICHUS
JOTIOJTHUTEILHO BKJIIOUAET B ceOsi BTopoi ympasisieMblid 0ok 4. [Ipuuem BTOpOi
ynpasisieMblid 010K 4 COEAMHEH CO BTOPHIM I[JIAaBHBIM OJIOKOM YyMpaBlieHUs 3, a
BTOpOW ympaBisieMblid OOk 4 HMCOONB3YETCS MPU HEUCHPABHOCTH TEPBOTO
ynpasiisieMoro 65oka 1 ayst momydenust nHGOPMaIiKA OT Ha3eMHOM MOACUCTEMBI. B
KOHKPDETHOM  BapUAHTE HWCHOJNIHCHHMS  HACTOSIIET0  M300peTEeHUs  BTOPOM
ynpasisieMblid 010K 4 ympaBisieTcsi BTOPbIM IJIABHBIM OJIOKOM YIIpPABIEHUSA 3 AJis
npremMa uHopMaIMK 0T HA3EeMHON MOJACUCTEMBI, TO €CTh BTOPOH IIaBHbIN OJIOK 3
yOpaBJI€HUs KOHTPOJIMPYET BTOPOM ympasaseMbld Onok 4 [ MOJdydYeHHs
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uHdopManmK OT HazeMHOW moacucTeMbl. [lepBoiii ympasnsemsiii 6ok 1 sBrisercs
nepBbiM Oiokom BTM, a Bropoii ynpasisaemsiil 610k 4 — BropsiM O6110koM BTM.

Ha puc.4, n300paxeHo HMCHOJIb30BAHUE BTOPOTO YIPABISIEMOro OjoKa Jjis
rOpsYEro PE3epBUPOBAHUSA TMEPBOrO YIPABIAEMOTO OJIOKA, MPU HEUCHPABHOCTH
NEPBOTO yMPABIAEMOro OJI0Ka HEMOCPEACTBEHHO MCMOIb3yEeTCs] BTOPOW TJIaBHBIN
OJIOK, KOHTPOJMPYIOIIHA BTOPOH yIpaBIsieMblid OJIOK I TOy4deHUs HHPOPMAIHH
OT HA3eMHOW moJACHUCTeMBbl. TakuM oO0pa3oM, TMEPEKIIOUCHHUE ¢ TEPBOTro
yopapiiieMoro Oj0Ka Ha BTOPOM YIPaBIsSAEMbIM OJIOK MOXKHO BBITIOJIHUTH 0O€3
OCTAaHOBKM TI0€3/1a, TEM CaMbiM TIOBBIMAA S(PPEKTUBHOCTD SKCILTyaTallHd W
0€30MacHOCTh JIBUKCHUS MTOE3/1A.

Ha Puc.5 wuszoOpaxxkeHa Onok-cxema TMoclieoBaTeabHOCTd  Bapuanta
UCIIOJIHEHUA 3 crioco0a ropAYero pe3epBUPOBAHUA [NIABHOTO OJIOKA YIPABJICHUS B
COOTBETCTBUM C KOHKPETHBIM BAPUAHTOM MCIOJIHEHUSA HACTOSIIETO M300pPETEHUA,
KaK TMOKa3aHO Ha PHC.5 BTOPOH MIaBHBIN OJIOK YMPABJICHUS BBIMOJHSIET ropsuee
pE3EpPBUPOBAHUE TIEPBOTO IIABHOTO OJIOKA YIPaBIEHUA, MPU HEUCTIPABHOCTU XOTS
Obl OJHOTO MOIYJA TMEPBOr0 MIABHOrO OJioKa YMPABICHUSA, MPOUCXOJUT
MEPEKIIFOUCHUE TOJIbKO HEUCHPABHBIX MOAYJICH TEepBOro MIABHOTO Oyoka
yOpaBJI€HUsA, a UCIPaBHbIE MOIYJIM TNEPBOrO IJIABHOTO OJIOKA MPOAOIKAIOT
HOPMAJIbHYIO SKCILTyaTaluio.

B KOHKpETHOM NPEACTaBJICHHOM BAPUAHTE WCIOIHEHUA, TMOKA3aHHOM Ha
PUCYHKE, CMoco0 TOpsYero pe3epBUPOBAHUA TIJIABHOTO OJIOKAa yIpPaBJICHUS
BKJIIOYAET B ceOs:

Otan 201: ropsuee pe3epBUpPOBAHWE MEPBOTO IJIABHOTO OJIOKA yMpPaBJICHUS
BBITIOJITHEHO C MCIOJB30BAHUEM BTOPOTO TJIAaBHOTO OJIOKA YIPABJICHHS, MPU STOM
MEPBbIM INIaBHBIN OJIOK yNpaBJICHUST KOHTPOJMPYET MEPBBIA YNpaBIIsieMblil OJIOK
JUTSL TIOJTydeHUs WH(GOPMAIMKA OT HA3€MHOMN IMOJACHCTEMBI, TIEPBHI TJIaBHBIN OJIOK
yOpaBJIeHUsA W BTOPOW MIaBHBIA OJOK YIpPaBJICHUS COACPKAT B ce0€ HECKOJbKO
MOyJieH. B KOHKpETHOM BapHaHTE UCMOJHEHUS HACTOAIIErO H300PETCHUS BTOPOM
[JIaBHbIA OJIOK YINPABJICHUS BBHIMIOJHAET TOPSYEE PE3CPBUPOBAHUE TEPBOTO
rJ1aBHOrO Oyioka ynpaBieHus. [lepBbiii [IaBHBIM OJOK YNPABJICHUS COEAMHEH C
MEPBLIM yIpaBJsAieMbiM Oj0koM. Moay/iu MepBOTO IIaBHOTO OJ0KAa yIpaBiI€HUA U
BTOPOTO TIJIaBHOTO OJIOKa yIpaBlieHUA BKIIIOUAIOT B ce0d Moaylb 00pabOTKH,
MOJTYJTh CBSI3H, IU(PPOBOI MOTYITh BBO/Ia-BHIBO/IA K MOJIYJTh TTUTAHUA.

Otan 202: npu HEUCIPABHOCTH OJHOTO WIM HECKOJIBKHX MOMAYJICH MEPBOTO
[JJABHOTO OJI0OKAa YIMPABJICHHS, BBIMIOJHAETCS TOJMBKO H3Tall  MEPEKIIIOUCHHS
HEUCIPABHOTO MOJYJIA MEPBOTO INABHOrO OJioKa ympaelieHWs. B KOHKpeTHOM
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BapUaAHTE UCIOJIHEHUA HACTOSIIETO W300PETEHNA TIPU HEUCTIPABHOCTH OJTHOTO WJIH
HECKOJIbKUX MOJYJIeH TepBOTO TIJIaBHOTO OJIoKAa YIpPaBICHUS, MPOUCXOANT
NEPEKITIOUCHUE TOJIBKO HEWCIPABHBIX MOMYJIEH TEPBOro INABHOTO OJioKa
yOpaBJI€HUA, A WCIPABHBICE MOMIYIM TEPBOr0 DIABHOTO OJIOKAa MPOAOIKAIOT
HOPMAJIbHYIO SKcIiutyarauuio. Hampumep, mpu HEMCNPABHOCTH MOAYJA CBS3H
NIEPBOTO IIABHOTO OJIOKA YIPaBJICHUs HAaYMHAET (PYHKITMOHUPOBATH MOAYJb CBSI3H
BTOPOTO TJIaBHOTO OJI0KA yIPABJICHHS, TO €CTh NIEPBBIA TIABHBIA OJIOK yIIPaBIICHHS
POAODKAET paboTaTh C MCTOIH30BAHUEM MOJYJIS CBSA3M BTOPOTO IJIaBHOTO OJIOKa
yOpaBJIEHUS, W HE TEPEKITIOYacTCs IMOJIHOCTHIO C TEPBOTO TIJIaBHOTO OJloKa
yIpaBJI€HUs Ha BTOPOH INIaBHBIN OJIOK yIIPaBICHUA.

Kak mokazano Ha puc.5 BTOpOH TyaBHBIM OJOK YMPABICHUS BBITTOHICT
ropsuee PpE3CpPBUPOBAHHWE TIEPBOTO TIaBHOTO Onoka  ympamineHus. [lpwm
HEUCIIPABHOCTH OJHOTO WJIM HECKOJIBKHAX MOJYJIEH TMepBOro TIaBHOTO OJioka
yTIPABJICHUSA, TIPOUCXOIUT MEPEKITIOUCHUE TOJTHKO HEUCITPABHOTO MOJYJISl TIEPBOTO
TIaBHOTO OJTOKA ympaslieHHusi €3 OCTAaHOBKH moe3aa. McnpasHble MOyl IEPBOTO
IJIaBHOTO OJIOKA YIPaBJICHUS MPOAOJDKAIOT HOPMAJIbHO (PyHKIIMOHUPOBATH, a IS
HEUCTIPABHBIX MOYJICH TIEPBOTO TIIABHOTO OJIOKA YHPABJICHHUS BBITIOIHACTCS
3aMeHa COOTBETCTBYIOIIMMH MOJYJISIMH BTOPOTO TJIABHOTO OJIOKA ympasiieHus Oe3
MOJTHOTO TIEPEKITIOUCHUS] HA BTOPOHM TIJIaBHBIM OJOK yIpPaBICHHS C TIEPBOTO
[JJaBHOTO OJIOKA YMpaBIICHHS, TakkUM OOpa3oM, oOecreuumBaeTcsi 0Oe30MacHOCTh
JBUKEHUS TIO€3/1a, MOBHIIIAETCS 3(P(PEKTUBHOCTD €r0 SKCILTyaTalluH.

Ha Puc.6 wuzoOpaxena Onok-cxema rmocieaoBarenbHocTH Bapuanrta
UCTOIHEHUA 4 crocoba ropsAYero pe3epBUPOBAHUS ITIABHOTO OJI0KA YIPABIICHUS B
COOTBETCTBHH C KOHKPETHBIM BAapPUAHTOM HWCITOJIHCHHS HACTOSIIETO HU300pPETCHHUS.
Kak mokaszano Ha puc.6, pu TopsiueM PE3ePBUPOBAHUU TEPBOTO YIPABIIAEMOTO
O710Ka BTOPBIM YIPABIISIEMBIM OJTOKOM, €CJIA TIEPBBIA yIPABIAEMbIi OJIOK BBIXOIUAT
U3 CTPOSI, TO TIPOUCXONT MPSAMOE TMEPEKITIOUEHUE Ha BTOPOM YTIPaBIIsEMbIi OJTOK ¢
MEPBOro ynpamjisieMoro Oyioka.

B koHkpeTHOM BapuaHTE HWCHOJHEHHWA, MOKA3aHHOM HAa PHCYHKE, CIOCo0
rOPSYEro PE3EPBUPOBAHUS TIIABHOTO OJI0KA YIIPABJICHHS JTOTOJTHATEIFHO BKITIOYACT
B ceO04:

Oran 203: ropsAuee pe3epBUPOBAHME TMEPBOrO YIpPaABIAEMOro OJ0OKa,
BHITIOJTHEHHOE C HCIONB30BAHUEM BTOPOTO ympamisiemoro Onoka. B koHkpeTHOM
BapUAHTE WCIOJHEHWSA HACTOSIIETO HWM300peTeHWs TOCJiEe TOro, TOCIHe
WCIIOJTb30BAHMST BTOPOTO yIpaBisieMoro Onoka jisi TOPSYEero pe3epBUPOBAHUS
MIEPBOTO YIPaBJISIEMOTo OJIOKA, BTOPOH TNIaBHBIN OJIOK yMPABIICHUS OCYIIECTBIIACT
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CBA3b CO BTOPBIM YIIPABIsAEMbIM OJOKOM; BTOPOW IJIaBHBIA OJIOK yHpaBICHUA
OCYILECTBJISIET CBA3b CO BTOPBIM YINpPAaBJIsIEMbIM OIokOoM. BTOpoil miaBHBIN OJIOK
yOPaBJICHUA OCYIIECTBISAET CBSA3b CO BTOPBIM YIPABIAEMBIM OJIOKOM, TO €CTh
BTOPOU TJIaBHBINA OJIOK YMpaBJICHUA MPUHUMAET UH(POPMAIUIO TOJIBKO OT BTOPOTO
ynpasisieMoro Onoka. [lepBwiii ympapisiemblii OIOK SBJISETCS MEPBBHIM  OJIOKOM
BTM, a Bropoii ynpasisiemsblii 010k — BTopeiM O110koM BTM

Otan 204: nmpu HEWCHPABHOCTU TEPBOTO YMPABISIEMOTO OJI0KA, MTPOUCXOUT
HETMOCPEACTBCHHOE TMEPEKIIOUEHNE Ha BTOPOM YIpaBlsIEeMblii OJIOK € TMEPBOTO
ynpasisieMoro 0Ojioka. B KOHKpPETHOM BapuaHTE WCIOIHEHUSA HACTOSIIETO
M300pEeTEeHU TP HEUCIIPABHOCTH MEPBOTO YNPABJISIEMOTO OJ10Ka BTOPOU IJIaBHBIN
070K ympaBJ€HUsT KOHTPOJUPYET BTOPOM YIpaBISIEMbIN OOK Il MOJyYEHUS
uH(OpPMaMK OT HA3EMHOHN TTOJICUCTEMBI,

Ha puc.6 m300pakeHO HCMOJIB30BAHHUE BTOPOTO YIpaBjiIsieMoro Onoka s
rOpsSYEro PE3EPBUPOBAHUA TMEPBOrO YIMPABIAEMOTo OJIOKA, MPU HEUCHPABHOCTH
MEPBOT0 YNPaBJISIEMOro OJI0KA HEMOCPEACTBEHHO HCMOJB3YETCS BTOPOHM TIJIaBHBIN
00K, KOHTPOJMPYIOIINK BTOPOH yIIpaBiIsieMblii OJI0K AJ14 TOTy4eHHs HHGOopManuu
OT Ha3eMHOW mojacucTeMbl. TakuM o00pa3oM, TMEPEeKIIOUEHUE ¢ MEPBOTO
yOpaBisieMoro 0Jioka Ha BTOPOH YNpaBJISIEMbIH OJOK MOXHO BBIIOJHHUTH 0€3
OCTAaHOBKM TI0€3/1a, TEM CaMbiM TOBBIMIAA >(PPEKTUBHOCTh HSKCIUTyaTalliud M
0€30MacHOCTh JBMXKCHUS MTOE3/1A.

Kpome TOro, B CBOEM MPAKTHUECKOM HMCIOJHEHWH HACTOAIIEE M300peTEeHUE
MPEAOCTABISAECT KOMIBIOTEPHBIA HOCHUTENb JAHHBIX, COAEPIKAIMil HCIOJHAEMBIC
KOMITBIOTEPOM MHCTPYKIIMH, IPUYEM BCTPOECHHBIM B HETO YCTPOHCTBOM 00pabOTKH
JAHHBIX BBIMOJTHAIOTCS CIASAYIOIINE TAIIbI:

Otan 201: ropsuee pe3epBHpPOBAHHE TIEPBOIO IJTIABHOTO OJ0KAa YMHpaBICHHS
BBITIOJIHEHO C KCIOJB30BAHUEM BTOPOTO IJIAaBHOTO OJIOKA YIPABJICHHS, MPU STOM
MEPBbIN [NIaBHBIN OJIOK yMNpaBJICHUST KOHTPOJMPYET MEPBbIA YMpaBlsieMblil OJIOK
JUTSL TIONTydeHUs WHOOPMAITMK OT HA3eMHOW MOJCUCTEMBI, TIEPBBIN TJIaBHBINA OJIOK
yOpaBJI€HUsA W BTOPOW MIaBHBIN OJIOK yNpaBI€HUA COJAEPKAT B Ce0E€ HECKOJIBKO
MOJTYJIEH.

Otan 202: npu HEUCHPABHOCTH OJHOTO WJIM HECKOJIBKUX MOMIYJICH MEPBOTO
[JJaBHOTO OJI0OKAa YIMPABJICHHS, BBIMIOJHAETCS TOJBKO 3Tal  MEPEKIIOUCHUs
HEUCTPABHOTO MOJIYJIA MEPBOTO NIABHOTO OJI0KA YNPABJICHHUS.

KpomMe Toro, B CBOEM MPAKTHYECKOM HMCIIOJIHEHUU HACTOSIIEE M300pEeTEeHUE
MPEAOCTABISAECT KOMIBIOTEPHBIA HOCHUTENIb JAHHBIX, COJAEP KAIMil HCIOJHAEMBIC
KOMIBIOTEPOM MHCTPYKLWH, TPUYEM BCTPOCHHBIM B HETO YCTPONUCTBOM 00pabOTKH
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JAHHBIX BBIMIOJHAIOTCS CIAEAYIOIINE TAIIbI;

Otan 201: ropsuee pe3epBHpPOBAHUE MEPBOIO IJIIABHOTO OJ0KAa YMpaBICHUS
BBITIOJIHEHO C KCIOJB30BAHUEM BTOPOTO IJIABHOTO OJIOKA YIMPABJIEHHS, MPHU 3TOM
NEPBbIMA [NIABHBIN OJIOK yNpaBJICHUS KOHTPOJMPYET MEPBBIA YMPABISEMBbI OJIOK
IUTA TIOJTy9YeHHsT MHPOPMAIIMKA OT HA3eMHOM MOJCUCTEMBI, TIEPBBIN TIaBHBIA OJOK
yMOpaBJICHUA M BTOPOW TIIaBHBIM OJIOK yHpaBJICHHsS COJAEPKAT B ceO€ HECKOIbKO
MOJYJIEH.

Otan 202: mpu HEUCIPABHOCTH OJHOTO WJIM HECKOJIBKUX MOMIYJICH MEPBOTO
[JJaBHOTO OJI0OKAa YMPABJICHMS, BBITIOJHAETCS TOJIBKO H3Tall  MEPEKITIOYCHUS
HEUCIPABHOTO MOJIYJIA MEPBOTO INIABHOTO OJI0KA YNPABJICHHUS.

Oran 203: Topsuee pe3epBUPOBAHME TMEPBOTO YIpaBiseMoro OJoKa,
BBITIOJTHEHHOE C UCMOJIb30BAHUEM BTOPOTO YIPABIAEMOTO OJI0KA.

Otan 204: IIpun HercnpaBHOCTH MEPBOT0O YMPaBIAEMOro 0OJIOKA, MPOUCXOIUT
HEMOCPEJACTBCHHOE MEPEKIIOYEHUE HAa BTOPOM YINpaBlisieMbliil OJIOK C MEPBOTO
ynpasisieMoro Ojioka.

Ha pwuc.7 wuzobpaxkena Onok-cxeMa moclenoBareibHOCTH Bapuanta
UCIIOJIHEHUA 3 crioco0a ropAYEro pe3epBUPOBaHUA [NIABHOTO OJIOKA YIPABJICHUS B
COOTBETCTBUM C KOHKPETHBIM BAPUAHTOM MCIOJIHEHUA HACTOSIIETO M300PETEHUA,
KaK MOKAa3aHO Ha pHC.7, BTOPOW IJaBHBIA OJIOK yNpPaBJICHUS BBIMOJIHAET ropsuece
pe3epBUPOBaHUE NIEPBOTO MIABHOTO OJIOKA yIPaBIEHUA, MPU HEUCIIPABHOCTU XOTS
Obl OJHOTO MOAYJISI TEPBOrO IJIABHOTO OJioKa YIMpPaBICHUS, MPOUCXOIUT
NEPEKITIOUCHUE TOJBKO HEHCIPABHBIX MOJYJEH TMEpBOro MIaBHOro Oioka
yOpaBJICHUA, A WCIPAaBHBIE MOIYIM TMEPBOr0 DIABHOTO OJIOKa MPOAOKAIOT
HOPMAJIbHYIO SKCILTyaTaIfuio.

B KOHKpETHOM TPEACTABJICHHOM BAapUAHTE HCIOIHEHUA, TOKAa3aHHOM Ha
PUCYHKE, CMoco0 Tropsiuero pe3epBUPOBAHUS [JIABHOTO OJIoKa  yMNpaBJICHUs
BKJIFOUAeT B ceOs: mepBbld ynpasisembiii 0ok 10, mepBblii 1aBHbIA OJIOK
ynpasieHus 20 u Bropoil maBHbI Onok ynpasiaeHus 30. Ilpuuem mnepsbiit
ynpasiisieMblid 0510k 10 ucmoss3yercst 1 mojaydeHrus nH(pOPMAIid OT Ha3eMHOM
MOJCUCTEMbBI; TEPBbIA MMaBHbIM Onok ynpaBiaeHusa 20 coearHEH ¢ MEPBBIM
ynpasisieMbiM 05iokoM 10, a mepsbiil maBHbIA 0ok ynpasieHus 20 ucnonb3yercs
JUTSL yIIPABIICHUS TIEPBBIM yIpaBisieMbiM OokoM 10 myst monmydenust nHdopmanum
OT HA3€MHOM TMOACUCTEMBI, MEPBBIA IJIaBHbIA On0K ympaeiieHus 20 COAEPKUT
HECKOJIbKO MOAYJICH; BTOpPO#l mIaBHbIM Onok ymnpaeiieHus 30, MOAKITIOYEHHBIN K
nepBoMy ympasiasiemomy Onoky 10, Bropoit maBHbi Onok ympasiaenusi 30
UCIIOJIB3YETCSA MPU HEUCHPABHOCTH OJHOTO WA HECKOJBKUX MOMYJIEH IMEPBOTO
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raBHOro Osioka ympasiieHuss 20 Uit NEPEKITIOYEHUS TOJBKO HEMCIPaBHbIX
MOJYJICH MEPBOro MIABHOTO OJIOKA YIIPaBJICHUS.

Kak nokazano Ha puc.7 BTOpPOM NIaBHBINA OJIOK YNPABJICHHUS BBIMOJHAET
ropsiyee pe3epBUPOBAHHME IIEPBOr0  DIABHOro Onoka ynpasieHus. [lpwu
HEUCIPABHOCTH OAHOTO WJIM HECKOJIbKUX MOAYJIeH NEpPBOro IIaBHOTO Oyoka
yYOPaBJICHUsA, TPOUCXOAUT MEPEKIIOUCHUE TOJIBKO HEUCIPABHOTO MOAYJIS MEPBOTO
IJ1aBHOTO OJ10Ka yripapjieHus 0€3 0CTaHOBKHM Toe3a. McrnpaBHbie MOy U TIEPBOTO
IJIaBHOTO OJIOKA YIPaBJICHHUS MPOMOJDKAIOT HOPMAJbHO (PyHKIIMOHUPOBATH, a IS
HEUCTIPABHBIX MOJYJICH TMEPBOro MNIABHOTO OJ0KA YIMPABJICHUS BBIMOIHACTCS
3aME€HA COOTBETCTBYIOIIMMHU MOAYJISIMH BTOPOTO IJIABHOTO OJjloKa ympasjieHusa 0e3
MOJIHOTO TIEPEKJIIOUEHUS] HAa BTOPOM IVIaBHBIM OJIOK YNPABJICHUS € TEPBOTO
[JJaBHOTO OJIOKA YMpaBJICHHS, TakuM o0Opa3oM, oOecreunBaeTcsi O€30MaCHOCTh
JBUKEHUS TIO€3/1a, MTOBHITIACTCS A3((HEKTUBHOCTH €T0 SKCILTyaTalliH.

Ha Puc.8 uzobpakena cTpykrypHas Onok-cxema Bapuanta ucnonHenus 4
crnocoba TopsYEero pe3epBUPOBAHUS [VIABHOTO OJIOKA yIPaBIEHUSA B COOTBETCTBUH
C KOHKPETHBIM BAPUAHTOM HCIOJTHEHUA HACTOSAIIEr0 M300pPETEHUS; KaK MOKA3aHO
Ha PUC.8, MpU ropsAYEM PE3EPBUPOBAHUU MEPBOIrO YMNPABIAEMOro OJ0Ka BTOPHIM
yOpaBIsieMbIM OJIOKOM, €CJIA MEPBbIMA YNPaBIISIEMbIl OJOK BBIXOJAWUT U3 CTPOS, TO
MPOUCXOUT TMPAMOE TEPEKIIOUEHUE Ha BTOPOM yMpaBisieMbl OJOK ¢ MEPBOTO
yhapasisieMoro Ojoka.

B kOHKpETHOM MpPEACTABICHHOM BAPUAHTE UCIIOJIHEHUS YCTPOMCTBO TOPSYETO
pPE3epBUPOBAHUS TIIABHOTO OJIOKA YIMPABICHUS AOIMOJHUTEIBLHO BKJIIOYAET B ce0s
BTOpOH ynpasnsemsbiit 010k 40. [Ipuuem Bropo# ynpasmsiembiit 0ok 40 coenuHeH
CO BTOpPHIM [IJIaBHBIM OJlokoM ympasieHusi 30 isi BBIOJIHEHUSA TOPSUYETo
pe3epBUpOBaHUs TiepBoro ympasiasgemoro 0joka 10. B koHkpeTHOM BapuaHTe
UCTIOJIHEHUSA  HACTOSAIIETO  M300pPETEHUs] TP HEUCIPABHOCTH  MEPBOTO
yIpaBliseMoro Ojioka BTOPOM IJIaBHBIN OJIOK yIpaBIICHWUS KOHTPOIMPYET BTOPOM
yOpaBIAeMbId OJIOK I TOJdydeHWs WHQOpPMAIMU OT HA3eMHOUW TOJACHCTEMEI.
[TepBbiit ynpasnsiembiii O65iok 10 sBasierca nepBbiM Onokom BTM, a Bropo#
ynpasisieMbiii 6510k 40 — BTopsiM O6710Kk0M BTM.

Ha puc.8, n3o0paxeHo HCMOI30BaHUE BTOPOTO YIPABISEMOro OJoKa Jjis
rOpSYEro PE3EPBUPOBAHUA TEPBOTO YIMPABJIAEMOTO OJIOKA, MPU HEUCIPABHOCTH
MEPBOT0 YMNPABJISIEMOT0 OJI0Ka HEMOCPEACTBEHHO HCMOJB3YETCS BTOPOM IIaBHBIN
010K, KOHTPOJMPYIOIINK BTOPOH yIIpaBiIsieMblii 010K AJ14 MOTy4eHHs HHGopManuu
OT HA3eMHOW mojacucTeMbl. TakuM o00pa3oM, MEPEeKIIOUEHUE ¢ MEePBOTro
yOpasisieMoro OJioka Ha BTOPOH YNPABJISIEMbIH OJOK MOXHO BBIIOJHHUTH 0€3
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OCTAaHOBKM TI0€3/1a, TEM CaMbiM TOBBIMIAA >(PPEKTUBHOCTD SKCIUTyaTalliud
0€30MacHOCTh JBMXKCHUS TTOE3/1A.

KonkpeTHbI it BApUAHT WCIIOTHEHUA HACTOSIIETO n300peTeHu
JOMOJTHUTENBHO MPEAOCTABIAET COCO0 U YCTPONCTBO TOPAYErO PE3E€PBUPOBAHUSA
IJIaBHOTO OJIOKA YNPABJICHMS, @ TAK)KE KOMITbIOTEPHBIH HOCUTENb JaHHBIX. BTOpOii
DIaBHBIHA OJIOK ympaBiieHWs (TIaBHAsl TAHENb YIPABJICHUS PE3CPBHON CHCTEMBbI)
OCYIIECTRISIET TOpsAuee PE3ECPBUPOBAHME TIEPBOTO IVIABHOTO OJI0KA yHpaBJCHUS
(rmaBHAs TIaHEb YIPABJICHHWS TJIaBHOW CHCTEMBI), TIEPBHIM TIJIaBHBIH OJIOK
ynpapiieHus (TaBHas TAHENb YNPABIICHHUA TJIaBHOW CHCTEMbI) KOHTPOJIHPYET
TIEPBBIA yIpaBlIseMblid OJIOK (TJIaBHAS TIAHENIb YIPABJICHUS PE3CPBHOM CHCTEMBI)
JUTSL TIONydeHHsT WHpOpMamMu OT HA3eMHON moacucTembl. [Ipum HemcmpaBHOCTH
XOTs OBl OJTHOTO MOJIYJISI IEPBOTO TJIABHOTO OJTOKA yIpaBJICHUS (HAIPUMED, MOITYIIS
00paboTKH, MOIYINS CBS3U, MU(PPOBOTO MOAYJIA BBOAA-BBIBOAQ, MOIYJIS TTHTAHWS)
MPOUCXOJIUT MEPEKIIOYEHUE HA BTOPOW IIaBHBIM OJIOK YMPABJICHHUS C TMEPBOTO
[JJaBHOTO OJIOKa yIOpaBi€HUA, T. €. BTOPOHM TJaBHbIA OJIOK yIpaBICHUA
KOHTPOJIUPYET TEPBBIA YIpaBIsIEeMbld OJIOK JUIsi TONMydeHHWs WH)OpMamwu ot
Ha3eMHOM moacuctembl. [lpy Hamuuum  BTOPOro  ympaeisgemMoro  Onoka
(YyIIpaByisieMOro pe3epBHOM CHCTEMOW ), BBHITIOIHSIOIIETO TOPSYEE PE3CPBUPOBAHNE
NEPBOTO  ympapisieMoro Onoka (ympaBisgeMOrO TIJIABHOW CHCTEMBI), TIpH
HEUCIPABHOCTU MEPBOTO YIPABIAEMOro OJ0Ka, MPOUCXOAWT MEPEKIIOUECHUE Ha
BTOPOM yIpaBlieMblii OJIOK C mepBoro ympamimsiemoro Omnoka. JluGo, mnpwm
HEUCITPABHOCTU XOTS Obl OJHOTO MOJIYJS MEPBOTO IJIAaBHOTO OJIOKA YIpPaBJICHHS
MIPOMCXOJIUT TEPEKIIOUCHUE TOJIBKO HEUCIPABHOTO MOJIYJS TEPBOTO IJIABHOTO
O710Ka yrmpaBjIeHUs, a UCIPABHBIC MOMAYJIM MEPBOTO IJIABHOTO OJI0KA MPOAOIKAIOT
HOPMAJIbHYIO SKCIUTyaTallui0 U MX TEPEKIIOUYEHUE Ha BTOPOHM TIaBHBIA OJIOK
yrnpaBiieHus He ocyuiecTpiseTcsa. [Ipu HeHucnpaBHOCTH YacCTH MOJYJIEH IJIaBHOTO
O70Ka ympaBiCHUs, MPOUCXOAUT NHOO MOJHOE MEPEKIIOUYEHHE TMIABHOTO OJloKa
yrOpaBieHus JIMOO MEPEKTIOYEHUE TOIbKO HEUCTIPABHBIX MOAYJICH II1aBHOTO OJIOKa,
Ui TIEPEKJIIOYEHHMs OCTAaHOBKA TMoe3la He TpedyeTcd, Takum 00pa3oMm,
coxpanseTcs 3pHEKTHBHOCTH KCITyaTallnd B 6€301aCHOCTh JIBFXKCHHS TTOE3/1a.

Crnenyer OTMETHTDH, UYTO BBIIICONMUCAHHBIC OJOKH HACTOAIIETO HM300pETECHUS
MOTYT ABJIATBCA ABTOHOMHBIMU YCTPOMCTBAMHU JUOO TUIATOW WKW MOAYJIAMH
MPOrpaMMHOTO M amMmaparHoro obecnedyeHuss. Kpome TOro, OMMCAaHHBIE BbILIE
BAPUAHTHI WCIOJIHEHUA HACTOAILIECT0 M300pPETEHUA MOTYT ObITh pPEAJM30BaHbI B
BUJIC€ PA3JIMUHBIX aMIAapPaTHBIX CPEICTB, MPOTPAMMHOrO KoAa Ju0O COYETaHUA
TakoBbIX. Hampumep, B OAHOM M3 CBOMX BAPUAHTOB HACTOALIEE H300peTeHUE
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MOXKET OBITh BBHITIOJJHEHO W B BHJE MPOTPAMMHOTO KO/a, OO0ECIEUMBAIOIIETO
(hyHKIIMOHMPOBAHKE BHIIMICYIIOMSHYTOTO criocoba Ha 6a3e mporeccopa mudpoBoi
oopabotku curnajos (IIIIOC). Taxxke HacTodAmEee W300PETEHUE MOXKET
MPEAyCMaTPUBATh HAIMUKUE PA3TUUHBIX (PYHKITUH, BBITTOJHAEMBIX KOMITBIOTEPHBIM
MIPOIIECCOPOM, IPOIIECCOPOM g poBoi o0paboTku CHUTHAJIOB,
MUKpPOIPOLECCOPOM  JIUOO TNPOrpaMMHUPYEMBIM  TOJIb30BATEIEM  BEHTUIIBHOM
matpuriei (ITTIBM). Brimmeonucanusii mporeccop MOXKeT ObITh CKOH(UTYPHUPOBaH
Ha BBITIOJTHEHUE KOHKPETHBIX, 0OYCIOBIIEHHBIX HACTOSIIIAM H300pPETECHUEM, 3a/ad,
KOTOPBIE  PEaTU3yIOTCSA  MOCPEACTBOM  BBHITIOJIHEHHUS ~ MAITHHOYHUTAEMOTO
MPOrPAaMMHOTO KoAa MO0 MHUKPOTPOTPAMMHOTO KOJIA, KOTOPBIM OIPEACIIACTCS
KOHKPETHbBIN, M3JI0KEHHBIN B HacTosIeH 3asBke, crnocol. Takoi mporpaMMHbIHA
WM MHKPOTIPOTPAMMHBIN KOX MOXXET OBITh pa3paboTaH Ha Pa3HBIX S3bIKaX
MPOrPAaMMHUPOBAHUs, a Takke B pasHbix (opmarax wimm ¢opmax. [Iporpammusrii
KOJT TAaK’K€ MOXKET OBITh CKOMITMJIUPOBAH IO/ PAa3JIAYHBIC TIEJICBHIC TIAT(OPMBI.
OnHako Apyrre KOJOoBbIe KOMOWHAIIMHA, THIIBI W PA3JIMYHBIE S3IKA TTPOTPAMMHOTO
KOJIa, a TaK)Ke MPOYNE THUIHI KOH(PHUTYPAITMOHHOTO KOJQ, BHITIONHAIONINE 3a/1a9H,
0OyCJIOBIICHHBIE HACTOAIIUM H300pEeTEHHEM, 3a TPEACIbl CYIIHOCTH W TPeaMeTa
HACTOAIIETO N300PETEHUS HE BBHIXO/IST.

Britie mpuBeAeHB JUIIL TPUMEPHBIE BAPUAHTHI HMCIOTHEHUS HACTOAIIETO
n300peTeHus, a MOoObIe COOTBETCTBYIOIINE U3MEHEHUA U JIOMOJIHEHUS, BHOCUMBIE
CHEIUAINCTAMU B TAHHOW 00JaCTH TEXHUKH, JOKHBI ObITh B pAMKaX HACTOSIIIETO
n3o0pereHus 0e€3 OTKIOHEHWS OT CYIIHOCTH W TPEIAMETa HACTOSIIETO
HU300pEeTEHNUS.
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POPMVIJIA U3OBPETEHHUA

1. Cnoco6 ropsyero pe3epBUPOBAHUS IJIABHOTO OJ0OKAa  YMpaBJICHHS,

3aKJIFOYAIOIIMKACA B TOM, 4TO

ropsiuee pe3epBUPOBAHUE MEPBOTO INIABHOTO OJIOKA YIPABJICHUS BBITIOTHEHO C
WCIIOJIb30BAHKEM BTOPOTO INIABHOTO OJIOKA yIPaBJICHHUA, TIPH 3TOM MEPBBIH ITTaBHBIH
OJI0K YTpaBJICHUS KOHTPOJIUPYET TEPBbIA YNpaBIseMbiii ONOK I TONYyUYEHUS
uHOpPMaMK OT HA3€MHOM IMOACUCTEMBI, TEPBHIA TJIaBHBIM OJOK yIpPaBIICHUS H
BTOPOM TIaBHBIN OJIOK ympaBi€HUS COAEPX AT B ceOe HECKOJIbKO MOJYJEH, MpH
HEUCTPABHOCTU OJIHOTO WJIM HECKOJIBKAX MOJYJICH MEepBOro IJIaBHOro Oyoka
yOpaBJI€HUsA MPOUCXOAUT TMPAMOE TNEPEKIIIOUEHUE Ha BTOPOM IVIaBHBIA OJIOK
yOpaBJIeHUsA ¢ MEPBOTO INIABHOTO OJI0KA YIPABJICHUS.

2. Cnoco0 ropsdero pe3epBUPOBaHUs IJIaBHOTO OJ0Ka YIpaBJICHUS B
COOTBETCTBHH ¢ M. | (hOpMysbl, B KOTOPOM, TPHA HEWUCIPABHOCTH OIHOTO WA
HECKOJIbKO MOJYJICH MEPBOr0 INIABHOTO OJ0KAa yHpaBi€HUSA, MPOUCXOAUT MPSAMOE
MEPEKIIFOUCHUE HA BTOPOM IVIaBHBIM OJIOK yIpaBi€HUs C NEPBOTO IIaBHOTrO Ojioka
ynpasieHusa. [locne srana mepexyoueHus crnocod AOMOTHUTENBHO BKJIKOYAET B
ceOst:

ropsiuee pe3epPBUPOBAHKE IEPBOrO YHPABISAEMOro OJIOKA, BBIMIOJIHEHHOE C
WCIIOJIb30BAHUEM BTOPOTO YIPaBIsAEMOro Ooka; u

IIPU HEUCIPABHOCTH MEPBOTO YMPABISAEMOTO OJI0OKA, MPOMCXOIUT MPSAMOE
NEPEKITIOUCHUE HAa BTOPOH YIIpaBIsieMblii OJIOK ¢ MEPBOTO YIPaBIsieMoro O10Ka.

3. Cmoco0 ropsiuero pe3epBUPOBAHUA IJIABHOTO OJIOKa YIPABIICHHUS B
COOTBETCTBHH ¢ KaKUM-TH0O0 M3 ILI. 1-2 (popMysibl, KOTOPHIH 3aKIIOYAETCS B TOM,
YTO TEPBBIA YyIpaBsieMblid Ol0K sBiAeTcs TiepBbiM Onokom BTM, a Bropo#
ynpasisieMblid 0JI0K — BTOpbIM OiokoM BTM.

4. Cnoco0 ropsdero pe3epBHUPOBAHUs TIJIaBHOTO OJOKa YIPABJICHUS B
COOTBETCTBUH C KAKUM-JIMOO U3 M.10. 1-3, 3aKir0uaeTcss B TOM, UTO MOJIYJIH TIEPBOTO
[JJaBHOTO OJIOKA YMPABJICHHS U BTOPOTO IJIABHOTO OJI0KA YNPABJICHUS, B YaCTHOCTH,
BKJIFOYAIOT B ce0s MOIyb 0OpabOTKH, MOIYJIb CBS3H, IU(PPOBOH MOIyIh BBOJA-
BBIBOJIA M MOJTYJIb TTUTAHMUSL.

5. KommnblOTEpHBIH HOCUTENb JAHHBIX, COJAEPXk AU  UCIOJHAEMbIE
KOMIMBIOTEPOM MHCTPYKIIMH, TPUUEM BCTPOECHHBIM B HETO YCTPONCTBOM 00pabOTKH
JAQHHBIX BBITIOJHAETCS H3Tall TOPAYETOo PE3EPBUPOBAHUA [VIaBHOro Ojoka B
COOTBETCTBUM C KAKUM-JTHOO M3 1.11. 1-4.

6. YCTpOHCTBO TOpAYEr0 Pe3CpPBUPOBAHUS TJIABHOTO OJIOKa yIpaBlICHUS
BKJIFOUAET B ceOs:

NEPBBIA yIpaBIIeMblid OJOK 11 TONydeHUs WHQPOPMAIMU OT HA3EMHOM
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MTOACUCTEMBI,

NIEPBbI [IaBHBIA OJOK YNPABJICHUS, COCAMHEHHBIN C TIEPBBIM yIPaBISAEMbIM
0110KOM, CKOH(UTYPUPOBAHHBIN /JIA YNPABJICHUSA TIEPBBIM YIPABIIEMbBIM OJIOKOM
JuIs ipreMa MHGOPMAIMH OT HA3eMHOM TOJICUCTEMBI, TJI€ TIEPBBIN ITIaBHBIM OJIOK
yIPaBJICHUA BKJIFOUAET B ¢€0s1 HECKOJIBKO MOJYJICH; a TaKkKe

BTOPOM  MIaBHbIA OJMOK  yNpaBiI€HUA, TMOAKIIOYEHHBIH K  TMEPBOMY
ynpasisieMoMy OJIOKY, [JIsi YNpPaBJICHUSA NEPBbIM YIPABISIEMbIM OJIOKOM IS
nojTydeHusi HH(POPMAITUH OT HA3eMHOW TMOICUCTEMBI, IIPH HEUCTIPABHOCTH OJTHOTO
WJIM HECKOJIbKUX MOJIYJIEH MEepBOro IMIaBHOTO OJIOKA YMPaBJICHUs, BTOPOU IJIaBHBIN
OJI0K yIpaBJIE€HUs BBHITIOJIHAET TOpsAUYee pe3epBUPOBAHUE TIEPBOTO IIABHOTO OJI0KA
YOPaBJICHUS.

7. YCTpOHCTBO TOpSUEro pe3epBUPOBAHUS TIIABHOTO OJIOKA YIPABJICHUS B
COOTBETCTBHH € T. 6 (HOPMYIIBI, B KOTOPOM YCTPOMCTBO B YACTHOCTH, BKJTIOYACT B
ceOs:

BTOPOM yMpaBisAeMblii OJOK, COCAMHEHHBIM CO BTOPHIM TJIABHBIM OJIOKOM
yOpaBJi€HUsA, NPU HEUCIPABHOCTH IMEPBOrO YMPABISAEMOTro OJ0Ka, MOIYUYCHHE
uHOpPMaKM OT HA3EMHOH TMOJCHCTEMBI BBHITIONHSIETCS BTOPHIM TJIAaBHBIM OJIOKOM
YIPaBJICHUS.

8. YCTpOMCTBO TOpAYEro pe3epBUPOBAHWSA TIJIABHOTO OJIOKA yIpPaBIICHUSA B
COOTBETCTBMM C KakuM-IMO0 w3 TM.m. 6-7 ¢GopMyiabl, B KOTOPOM TIE€PBBIH
ynpasisieMbld OJOK siBiisieTCs iepBbiM OokoM BTM, a BTopoii ynpasisemsiid 010K
— BTOpBIM O5okom BTM.

9. YCTpoHCTBO TOPSAYETrO pe3epBUPOBAHUS TJIABHOTO OJIOKA YIPABJICHUS B
COOTBETCTBHH C KaKUM-JTMOO U3 ILI. 6-8 (opMyIbl, B KOTOPOM MOJIYJIH TIEPBOTO
IJIaBHOTO OJIOKA YMPABJICHHS U BTOPOTO ITIABHOTO OJI0KA yIIPaBJICHUsA, B YaCTHOCTH,
BKIJTFOUAIOT B ceOs MOIyIb 00pabOTKH, MOIYJh CBSA3H, MU(PPOBOH MOIYIIH BBOJA-
BBIBOJIA | MOJTYJIb TIUTAHUSI.

10. Cnoco6 ropsdyero pe3epBHPOBaHUS IJIaBHOTO OJ0Ka YMpaBJICHHS,
3aKJIIOYAIOIMKICS B TOM, YTO:

ropsiuee pe3epBUPOBAHUE MEPBOTO TIIABHOIO OJI0KAa yNPaBJICHUA BBITIOJHEHO C
WCIOJIb30BAHUEM BTOPOTO INIABHOTO OJI0KA YIPABJIEHUS, PU STOM NEPBbIHN MTaBHbIN
070K YIpaBJICHUS] KOHTPOJIUPYET TEPBbIA YMpaBlsieMblii ONMOK i TOJy4YeHUs
uHOpPMAK OT HA3E€MHOW TMOACUCTEMBI, TIEPBHIN TJIaBHBIM OJOK yMpPABICHUS H
BTOPOM TJIaBHBIM OJIOK YIIPABICHUS COJEPKAT B c€0€ HECKOJIBKO MOTYJICH, U

MIPY HEUCIIPABHOCTH OJTHOTO MJIM HECKOJIBKUX MOJYJICH MEepBOTO MIaBHOTO O10Ka
YOPABIICHUS MPOUCXOJUT MEPEKITFOUEHUE TOJIBKO HEUCOPABHOTO MOIYJIA MEPBOTO
[JIABHOTO OJIOKA YyMpaBJICHHUS.

11. Cnoco0 ropsiuero pe3epBUPOBaHUA IJIaBHBIX OJIOKOB YMPABJICHUS B

cootBeTrcTBUM C M. 10 popmynbl, B KOTOPOM, TIPU HEUCIPABHOCTH OAHOTO WJIH
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HECKOJIBKMX MOAYJICH MEepPBOro IJIaBHOTO OJIOKA YNPaBJICHUSA, BBIMOJIHIETCS TOJIBKO
ATan MEePEeKIIOYCHU HEUCTIPABHOTO MOJYJIA NIEPBOTO INIABHOTO OJIOKA YIPABJICHUS.
[Tocne 3Toro cnoco® AOMOTHUTEIBHO BKITIOUAET B CEOS:

ropsiuee pe3epBUPOBAHKE MEPBOrO YHPABISAEMOIrO OJIOKA, BBIMOJHEHHOE C
WCIOJIb30BAHUEM BTOPOTO YIPABIAEMOT0 OJIOKA; U

IpPU HEUCIPABHOCTHA TMEPBOTO YIPABJISIEMOro OJIOKA, MPOUCXOAUT MPIMOE
NIEPEKITIOUEHUE HAa BTOPOH yIpaBIsieMblii OJIOK C MEPBOTO YIpaBiIsieMoro Ooka.

12. Cnoco6 ropsuero pe3epBUPOBAHHMSA TDIIABHOTO OJIOKA YIPaBICHUS B
COOTBETCTBHHM ¢ KakuM-mu00 w3 m.a. 10-11 dopmynb, B KOTOpOM TepBBIi
ynpasisieMblid 010K siBisieTcs niepBbiM OniokoM BTM, a BTopoii ynpasisembiid 070K
— BTOpBIM Onokom BTM.

13. Cnoco6 ropsiuero pe3epBUPOBAHHUSA TIIABHOTO OJIOKA YIPaBICHUS B
COOTBETCTBHH C KaKUM-T100 3 1.11. 10-12 ¢opmyssl, B KOTOPOM MOIYIIH TIEPBOTO
IJIaBHOTO OJIOKA YMPABJICHHS U BTOPOTO [JIABHOTO OJI0KA yIIPaBJICHUs, B YaCTHOCTH,
BKJIFOYAIOT B ce0s MOIyb 0OpabOTKH, MOIY/Ib CBS3H, IU(PPOBOH MOIYIh BBOJA-
BBIBOJIA U MOJTYJIb TTUTAHUSL.

14. KomnblOTEpHBI HOCUTEIb JAHHBIX, COACPKAIIUA HCIOJHIEMBIE
KOMIBIOTEPOM MHCTPYKILHMH, MPUYEM BCTPOECHHBIM B HETO YCTPONCTBOM 00pabOTKH
JAHHBIX BBITIOJIHAETCA ATAl rOPSIYero pe3epBUPOBAHMS TIIABHOTO OJ10KA YIIPABJICHUSA
B COOTBETCTBHH C KakuM-1100 u3 1.1. 10-13 dpopmynsr.

15. YcrpolicTBO ropsiuero pe3epBUPOBAHUS MIABHOTO OJIOKa yHPaBJICHHS
BKJIFOUAET B ceOs:

NEPBBIA yIpaBisgeMblid OJIOK 11 TOJydeHUs MHQPOPMAIMU OT HA3EMHOM
MOJICUCTEMBI,

NEPBBINA IIABHBINA OJIOK yMPaBJIECHUA, COCAMHEHHBIA C TIEPBBIM YIIPABISAEMbIM
OMOKOM, CKOH()UTYPUPOBAHHBIN /I YNPABJICHUS TIEPBBIM YIPABIIIEMBIM OJIOKOM
JUIs ipreMa HHGOPMAIIMH OT HAa3eMHOM MOACHCTEMBI, TA¢ NEPBhIH IIaBHBIA OJIOK
yIpaBJICHUA BKITIOYAET B ¢€0A HECKOJIBKO MOAYJICH; a TaKkxKe

BTOPOM  T[JIaBHBIA  OJOK  yOpaBi€HUS, MOAKIIOUEHHBIH K  TIEPBOMY
ynpasisieMoMy OJIOKY, MPHU HEUCIPABHOCTH OJHOTO WJIM HECKOJIBKUX MOIyJei
MEPBOr0 IJIABHOTO OJI0Ka YMOpPaBICHUSA MPOUCXOJUT TMEPEKIIFOUCHUE TOJIBKO
HEUCTPABHOTO MOJIYJIA MEPBOTO INIABHOTO OJI0KA YNPABJICHHUS.

16. YcTpolcTBO ropsiyero pe3epBHPOBAHHUA IJIABHOTO OJIOKA yIpaBlICHUA B
COOTBETCTBHUH C M. 15, B KOTOPOM YCTPOMCTBO JOMOTHUTEIBHO BKIIFOUAET B CEOS:

BTOPOM yMpaBiseMblii OJIOK, COCAMHEHHBI CO BTOPHIM TJIABHBIM OJIOKOM
yOpaBJIeHUsA ISl TOPSAYErO PE3CPBUPOBAHUS TIEPBOTO YIPABISIEMOTO OJIOKA.

17. YcTpoHCTBO ropsiuero pe3epBHPOBAHUA IJIABHOTO OJIOKA yIPaBIICHUA B
COOTBETCTBHUM € KakuM-IuO0 u3 1m.m. 15-16 Qopmynbl, B KOTOpOM TEPBBIiA
ynpasisieMbli 00K siBiisieTcs nepBbiM OnokoM BTM, a BTopoii ynpasisemsbiid 010K
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— BTOpBIM O5iokom BTM.

18. YcTpolcTBO ropsiuero pe3epBUPOBAHMS INIABHOTO OJIOKa yIpPaBJICHUS B
COOTBETCTBHUH € KAaKUM-TM00 U3 m.1. 15-17, B KOTOpOM MOAYIHM MEPBOTO MIABHOTO
0710Ka yIpaBJ€HUA U BTOPOTO NIABHOTO OJIOKA yNPaBJI€HUs, B YaCTHOCTH, BKITFOYAOT

B ce0a Momyinb 0O0pabOTKM, MOAYNb CBS3HM, LU(POBON MOMYIh BBOJA-BHIBOAA U
MOJTYJTb TTUTAHUSI.



Hauaio

['opsiuee pe3epBUpPOBAHUE MEPBOTO TIABHOTO OJIOKA yIPaBICHUS
BBITIOJIHEHO C KCIOJIb30BAHUEM BTOPOTO TJIABHOTrO  OJioKa
yOpaBJCHUs, TMPU 3TOM TMEPBbIM TIJIaBHBIA OJOK yIpaBiIeHUS
KOHTPOJIUPYET TMEPBBIM yNpaBisieMblii OJIOK ISl TIOy4YeHUSA
uH(pOpMaMK OT HA3EMHOM TOJCUCTEMBI, TICPBBIA TIIABHBIA OJOK
yIpaBJIC€HUS U BTOPO TIIaBHbIN OJIOK yIIpaBJeHUS COJEPKAT B ceOe
HECKOJIBKO MOAYJICH

101
/

[Ipn HencnpaBHOCTH OJHOTIO WM HECKOIBKUX MOJIYJIEH NMEPBOTrO
IJJABHOTO OJIOKA YMPABJICHHUS MPOUCXOAUT MPAMOE NEPEKITIOUECHUE
Ha BTOPOM TNIaBHBIN OJIOK yIPABJICHUS C MEPBOTO IIABHOTO OJ0Ka
YIIPABIECHUA.

102
/

Komnerr

Puc. 1



Haugano

I'opsiuee pesepBUpPOBaHME MEPBOrO IIABHOTO OJIOKA YIIPaBJICHUS
BBITIOJIHEHO C HCIOJNB30BAHUEM BTOPOIO TJIABHOTO  OJ0Ka
YIpaBJICHUs, TPU 3TOM IEPBbIH IIABHbIA OJOK YIpaBIeHUs
KOHTPOJIUPYET TEPBbIi YNpaBisieMblii OJIOK IJISi TOJNYYSHHS
uH(pOpPMaIK OT HA3€MHON MOACHCTEMBI, TIEPBbIN TABHBINA OJOK
yIpaBJIeHUs] ¥ BTOPOH IIaBHBIN OJIOK yNpaBJIEeHHUs] CONEpKaT B
ceOe HeCKOJIbKO MOAYJIeH

101
/

A

IIpu HEencrnpaBHOCTH OJHOIO WM HECKOJBKUX MOAYJIEH NMepBOro
IJIaBHOTO OJIOKA YIPABISHHS TPOUCXOIUT MPSIMOE NIEPEKIFOUCHHE
Ha BTOPOM IVIaBHBII OJIOK YIPaBJIEHHs C IEPBOTO MIIABHOTO OJIOKa
yIpaBJICHUS

102
/

A

Iopsiuee  pesepBUpOBaHUE MEPBOrO  yIpaBiasieMOro  Ornoka
BBIMIOJIHEHO C UCIIOJIb30BAaHUEM BTOPOIO YIIPABJIsEMOro Ooka

103
/

/

ITpu HEMCIIPABHOCTH MEPBOTO YIIPABISIEMOro OJIOKA, MPOUCXOIUT
NpsSIMOE MEPEKJIFOUEHNE Ha BTOPOH YITpaBIIsieMblil OJIOK ¢ IEpBOTO
yIpaBisieMoro 6Jo0ka

104
/

Konen

Puc. 2



~

Ilepsbrii
yIIPaBJIAEMBIN
610K

A

Ilepsrrii
[JIaBHBIN OJIOK
YIPaBIICHUS

Ilepsoii
yIIPABJISIEMBIN
6ok

A

Ilepsorii
[JIaBHBIA OJIOK
YIIPaBJICHUS

Puc. 3

Puc. 4

-

Bropoii rmaBHbII
610K
yIIPaBJIE€HUS

Bropoi
YIIPABJISIEMBIi
60K

/

BTopoii raBHbIH
6mox
YIIPaBJICHUS




Hauano

Iopsiuee  pe3epBHpPOBaHHE IIEPBOIO INIABHOTO  OJoKa
YOPABJICHNs] BBINOJHEHO C HCIONb30BAHUEM BTOPOrO
IJIABHOTO OJIOKA YIPABJICHUS, IPU 3TOM TEPBbIA IJIABHBIN
ONOK ympaBJIeHUs] KOHTPOJHMPYET TMEPBBbIA YIPaBIIsIeMbIN
Onok 1t monydeHus MHGOPMALMM  OT  HA3e€MHOU
TIOZICUCTEMBI, IEPBBIN TNIABHBIN OJIOK yIpaBiIeHHs! U BTOPOI
IJIaBHBIA OJIOK YIIpaBJIeHHUs] conepkar B ceOe HECKOJIBbKO
MOJZyJIeH

201
/

Y

[Ipy HEUCHpaBHOCTH OOHOTO WJIM HECKOJbKO MOAyJei
MEepBOTO  MIABHOrO  OJIOKa  yIpaBlieHHs]  MPOHCXOTUT
MIEPEKIIFOYEHNE TOJIbKO HEHCIIPABHOTO MOAYJISI TEPBOTO
IJIaBHOTO OJIOKa yIIpaBJIeHHUSI

202
/

Konen

Puc. 5



Hauano

Topsiuee pe3epBHpOBAaHHE MEPBOrO INIABHOTO OI0Ka
VIPABICHUS BBIIIOJHEHO C HCIOJIB30BAHHEM BTOPOTO
INIABHOTO OJT0KA YIIPABICHHS, IIPH STOM NEPBBIH IIABHBIH
OJIOK yIIPaBICHHS KOHTPOIHPYET MEPBBIH YIPABIACMBII
OmoK A TmOAyuCHHsS HWH(pOpMALMH OT HAa3eMHOU
MOACUCTEMEI, TICPBBIH IJIaBHBIM OJIOK YIIPABICHUSI H
BTOPOU IIIABHBIH OJIOK YIIPABICHHS COACPXKAT B celOe
HECKOJBKO MOAYJIeH

201
/

A

Ilpy HeucnpaBHOCTH OJHOTO MIH HECKOJBKO
MOAyJIell NepBOro INABHOTO OJNOKAa YIpaBJICHHS
MIPOUCXOAUT MEPEKIFOUEHHE TOJbKO HEUCIIPABHOTO
MOZYJIsI IEPBOTO [IABHOTO OJIOKA YIIPABJIEHHSI

202
/

Y

Topsiuee pe3epBHPOBaHIE MEPBOTO YMPABJIIEMOTO
O70Ka BBIMOJIHEHO C HCIOJb30BaHHEM BTOPOTO
ympasiisieMoro 0J0ka
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[Ipy HEUCHpPaBHOCTU MEPBOTO  YIPABISIEMOrO
O70Ka, TNPOHCXOAWT MPSAMOE MEepPEeKNIOUeHHe Ha
BTOpPOH  ympaBisieMblii  OJNOK € MEpBOro
yIpaBsieMoro OJ0ka
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