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OTBEPCTHUE, BHINOIHEHHBIC C BO3MOXXHOCTBIO HAIIPABJICHHsSI IEPBOM TEKy4eil Cpe/ibl B YKa3aHHbII KOPITYC
u u3 Hero. Kopryc coOmepiKuT KaHaj, OTJACICHHBIA [0 TEeKydel cpele OT BIYCKHOTO OTBEPCTHS H
BBIITYCKHOTO OTBEPCTHS. YKa3aHHBIH KaHaJ BBIOJHEH C BO3MOXKHOCTBIO HalpaBJiIECHHsl 4epe3 HEero
BTOpOU Tekydei cpezbl. C BIyCKHBIM OTBEPCTHEM M BBIITYCKHBIM OTBEPCTHEM COOOIIAETCS MO TeKyueit
cpene y3en TpyOOINpOBOJOB. YKa3aHHBIA y3ell TPYOOINPOBOIOB COMACPIKUT OTACICHHBIE MO TEeKyueit
cpeae TpyOompoBoasl. Kaxnaplii U3 TPyOOIPOBOMOB MPOXOAUT MEKIAY COOTBETCTBYIOIIMM ICPBBIM
KOHIIOM W COOTBETCTBYIOLIMM BTOPBIM KOHIIOM BJIOJIb COOTBETCTBYIOLICH H3BHIMCTON TPACKTOPHUHU.
TpyOoIpoBOAbl TEPEIUIETEHbl APYT C APYIOM MEXIYy YKa3aHHBIMH IEPBBIMH KOHI[AMH M BTOPBIMH
KOHIIaMH. TpyOOIpoOBO/IBI PaCONOKEHBI ¢ 00ECIIEYCHUEM BO3MOXKHOCTH MTPOXOXK/ICHNSI BTOPOH TeKyuei
Cpelbl, B Mpoliecce ee MPOTeKaHHs 4Yepe3 KaHall, MOBEPX yKa3aHHBIX TPYOOIPOBOJOB ¢ obecreueHneM
oOMeHa TEIIOBOW JHEpruedl ¢ MepBOM TeKydeil Cpeloi Mo Mepe ee MEPEMELICHUS B KaXIOM H3
TpyOOIIPOBO/IOB.
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CUCTEMA H CIIOCOBb TEPMOPEI'YJINPOBAHUA

YPOBEHb TEXHHUKH

ITepexkpecTHAas1 CCHLIKA HA POACTBEHHBIE 3asiBKH

[0001] IlpmopureT naHHOM 3asBKM WCHpAIIMBAETCS IO MNATEHTHOW 3asBke IN
Ne202011029731, nmonmannoi 13 wmronst 2020 ronma. OmucaHue yka3aHHOH 3asiBKH TOJTHOCTBIO
BKJIFOYEHO B HACTOSILIUI JOKYMEHT ITOCPEICTBOM CChUIKH.

O0JacTb TEXHUKH, K KOTOPOIi 0OTHOCUTCSI H300peTeHHe

[0002] Hacrosimee  u3oOpeTeHHe  OTHOCHUTCS K  cHCTeMe U crocobam
TEPMOPETYJIUPOBAHUS 1JIs1 TEKYUEH CPEeAbL.

O0630p ypoBHSI TEXHHUKH

[0003] TermnooOMEHHHKH, HAmpUMep, PaAHATOPbl, MOTYT COAEPkKAaTb MAacyo, BOAY M
BO3/IyX B KAa4eCTBE OXJIAXKIAEMBIX WJIM HarpeBaeMbIx paboumx cpex. Hampumep, mist mepenaun
TeIUla MEXIY Pa3sHbIMH TellaMH WM O0BEMaMH B JIBUTATENSAX MOTYT OBITh HCIIOJNB30BAHBI
terutooOMeHHuKU. HanpumMep, nepsast Tekydasi ¢ pena ¢ OTHOCUTENBHO BBICOKOH TeMIlepaTypoin
MOKET MPOXOAUTH 4Yepe3 MEPBbIM MPOXOH, a BTOpast TeKydas cpeAa ¢ OTHOCUTENIBHO HHU3KON
TEMIIEpAaTypON MOKET MPOXOAMUTh 4Yepe3 BTOPOH NPOXOA. YKa3aHHbIE MEPBbII U BTOPOU
IPOXOJbI MOTYT HAaXOAUTHCS B TEIJIOBOM KOHTAKTE UJIM B HETIOCPEICTBEHHOMN OJIM30CTH APYT OT
Apyra, uTo o0ecrevnBaeT nepenady Teria OT MepBoil TeKy4el Cpeabl KO BTOPO Tekyueil cpene.
Takum oOpasom, Temreparypa nepBOH TeKy4el Cpeabl MOXKeT ObITh CHIDKEHA, a TeMIlepaTypa
BTOPOH TeKy4el Cpeibl MOKET ObITh MOBBIIIEHA.

[0004] Kak mpaBwiio, TeMJIOOOMEHHHUKH COAEpPKAT KOHCTPYKIUIO M3 OpeOpeHHBIX TpPyO,
npu 3TOM pedpa 00eCreunBaOT JOMOJHUTEIbHYIO IJIOMIAb B3AUMONEHCTBUS MKy TEKYYHMHU
cpemamMu AJisl yAy4IIeHUs TeIUIoNepeaayn, a TakkKe 00eCIeYnBalOT KOHCTPYKTUBHYIO TPOYHOCTh
termiooOMeHHnka. B kadectBe mpumepa Ha (¢ur.l mokazaHa wu3BecTHas cucrema 10
TEIUIOOOMEHHHKA. JTa CHCTeMa COIEPXKUT Kopmyc 12 ¢ BIOYCKHBIM OTBepcTHeM 14 u
BBIITYCKHBIM OTBEPCTHEM 16, BBINOJHEHHBIMHU C BO3MOXXHOCTBIO HAIPaBJIEHUs] MEPBON TEKydeu
cpenbl 24 B cucremy U u3 Hee. Kpome TOro, Kopmnyc MOXET COAEp:KaTb KaHal 26, KOTOPBIH
OTIEJIEH MO TEKy4YeW Cpefe OT BIYCKHOIO OTBEPCTUsS M BBIIYCKHOIO OTBEPCTHUS U COAEPKUT
BTOPYIO Tekyuyro cpeny 28. TpyOkm 20 coobmarorcs mo Tekydel cpene €O BITyCKHBIM
OTBEPCTHEM M BBINYCKHBIM OTBEPCTUEM U BBINOJHEHbI C BO3MOXKHOCTBIO HAIMPABJICHUS
YKa3aHHOM NEPBOM TEKy4eW CpeAbl uepe3 KaHal MEXAY BIYCKHBIM OTBEPCTHEM U BbINYCKHBIM
otBepctueM. Ha ¢ur.2 nokasaHo nonepeuHoe ceueHue yka3aHHOH cucreMbl. Kaxxnas usz tpyOok

HUMECT B CCUCHUU (bOpMy, KOTOpasa B MPOUJLIFOCTPUPOBAHHOM BapUAHTE BBITIOJHECHUS SBJISICTCA
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IO CyIECTBY OBAJBHOH, M MMEET pa3Mep, KOTOpPbIH MO CYILECTBY COOTBETCTBYET pasMepy
Kax0i npyroit Tpyoku. Kpome Toro, ykazaHHas cucreMa ConepKuT pedpa 22, COeTuHEHHbIE C
TpyOKaMM 11 yBENIUYEHUS TUIOIAAN B3aUMOAENUCTBHS TPyOOoK 20 U yKa3aHHOW BTOPON TeKyueil
cpensl 28, ¢ obecriedeHneM IpU 3TOM KOHCTPYKTHBHOH nonaep:kku Tpyook 20. [lepBas Teky4das
cpena, KOTOopas OTAeNeHa IO TeKydel cpeae OT YKa3aHHOM BTOPOHW TEKydel Cpensbl,
nepemMeniaeTcs no Tpyokam u OOMEHUBAETCs TEIJIOBOM SHEPrHel CO BTOPOW TeKyudeH Cpenow,
KOTOpasi MpOTeKaeT BHYTpU KaHana. Kaknmas M3 MaHHBIX 4acTedl MOXKET ObITh pPacIOOKeHa,
OPUEHTHUPOBAaHA M COEOUHEHA C TOAJEPKUBAIOIIECH KOHCTPYKUWEH (Hampumep, KOPITyCOM)
WHUBUIyaJIbHO C MIOMOIIBIO KPEIUIeHus], ailky, CBapKH WK APYTOro Buaa coeauHeHus. Bpems
W3rOTOBJICHUSI U 3aTPaThl, CBS3aHHbIE CO COOPKOW TaKOro TEIUIOOOMEHHHKA, MOTYT OBIThb
YBEJINYEHBI N3-32 KOMYECTBA (POPMUPYEMBIX COCTUHEHUH.

[0005] OnHa U3 TeXHUYECKHUX TPOOJIEM CYIIECTBYOIUX TeMIOOOMEHHUKOB 3aKJTFOYaeTCs
B TOM, YTO HECMOTPsl Ha TO, 4YTO pedpa OOeCnedYMBarOT YIYYIIEHHYIO TeIulonepenadyy Hu
JIOTIOJIHUTEJIbHbIE KOHCTPYKTHUBHBIE IPEUMYINECTBA, OHU TAK)KE OKa3bIBAIOT COINPOTHUBIIEHUE
MOTOKY BTOpPOM TeKydel cpenbl, KOTOpas IepeMellaeTcs B KaHajle, YTO MPHUBOAUT K CIBUTY
CJIOEB TeKy4ell cpenbl BAONb CTEHOK pedbep. Kpome Toro, pedpa M3BECTHOTO yCTPOHCTBA MOTYT
OBITH PACIIONIOXKEHBI HACTOJNBKO ONW3KO Jpyr K JApPYyry, UYTO OHHM SBJSIIOTCA IUIOTHO
yIIaKOBAaHHBIMU BHYTPH YyCTpoHCTBa. B pesymprate 3TOro st oOecrnedeHuss BO3MOXKHOCTHU
IPOXOXKIEHNS] BTOPOH TeKydel Cpeabl Yepe3 KaHajl M 4epe3 IUIOTHO yIaKOBaHHbIE pedpa s
obecriedeHus: TpeOyeMOro OXJakKIAeHHs HEeOOXOAMMO HCIONb30BaTh JIOMOJHUTEIbHYIO

MEXaHUUYECKYIO SHEPTUI0, HAIPUMEp, OT BEHTUJIATOPOB WM BO3AYXOAYBOK 18.

CYIMHOCTDb U30BPETEHU A

[0006] B omHOoM wmim Oosiee BapuaHTaX BBIMOJHEHHUS CHUCTEMa TEPMOPETYJIHPOBAHUS
COZIEPKUT KOPITyC, UMEIOIINUN BIyCKHOE OTBEPCTHUE M BBIITYCKHOE OTBEPCTHE, BBIIOJHEHHBIE C
BO3MO>KHOCTBIO HAIPaBJIEHUs NEPBOM TEKy4el Cpelbl B YKa3aHHBIN Kopnyc U u3 Hero. Kopmyc
COIEPKUT KaHaJ, OTAEJCHHBbIM MO TeKy4del cpene OT BIYCKHOIO OTBEPCTHUsS U BBITYCKHOIO
OTBEPCTHsl. YKa3aHHBIA KAaHAJ BBINTOJHEH C BO3MOKHOCTBIO HANPABJICHHs Y€pe3 HEro BTOPOH
Tekyueil cpenpl. C BIYCKHBIM OTBEPCTHEM M BBITyCKHBIM OTBEPCTHEM COOOIIAETCS MO TeKyden
cpene y3en TpyOOmpoBOXOB. YKa3aHHBIA y3enl TPyOONpPOBOAOB CONEPKUT OTAEIEHHBIE IO
Tekyueil cpene TpyOompoBoabl. Kaxnblii M3 yka3aHHBIX TpyOONPOBOAOB MPOXOTUT MEXKAY
COOTBETCTBYIOIMM IEPBbBIM KOHLOM M COOTBETCTBYIOIUIMM BTOPBIM KOHLIOM  BJOJb
COOTBETCTBYIOLIEH H3BWJIMCTON TPAEKTOPHUU. YKa3zaHHbIE TPyOONPOBOIBI MEPETIIETEHBI APYT C

APYroM MCXAY YKa3aHHbIMU IICPBbBIMHU KOHLAMHW W BTOPbBIMU KOHLIAMH. pr60l'IpOBO)IbI



pacronokeHbl ¢ OOecrneyeHneM BO3MOXKHOCTU IPOXOXKIEHHsI BTOPOH TeKydel cpenbl, B
nporecce ee NMPOTeKaHHs uepe3 KaHajl, MOBepX YKa3aHHBIX TPyOOINpPOBONOB C obecreueHuem
oOMeHa TerJIOBOH »Hepruell ¢ ykasaHHOW MEepBOH TeKy4el cpemoil mo Mepe ee NnepeMeIlneHus B
KaXJIOM U3 TPyOONPOBOIOB.

[0007] B omHoMm mnu Oojiee BapuaHTaX BBINIOJHEHUS CHUCTEMa TEPMOPErYJIHPOBAHUS
COZIEP>KUT KOPIIYC, UMEIOLINI BITyCKHOE OTBEPCTHE U BBIMTYCKHOE OTBEPCTHE, BBITIOJHEHHBIE C
BO3MO>KHOCTBIO HAIPaBJIEHUs NEPBOM TeKy4del Cpelbl B yKa3aHHBIN Kopnyc U u3 Hero. Kopmyc
TaK)K€ CONEP’KUT KaHajl, KOTOPbI OTHENeH MO TeKyueH cpede OT BIYCKHOIO OTBEPCTUS U
BBIIIYCKHOTO OTBEPCTHs. YKa3aHHbII KaHal BBIIOJHEH C BO3MOXXHOCTBIO HAIIPaBJICHUs 4epes3
Hero BTOpPOil Tekyder cpenbl. C BIYCKHBIM OTBEPCTHEM H BBIITYCKHBIM OTBEPCTHEM COOOIIAETCSI
Mo TeKydedl cpeme y3en TpyOonmpoBomoOB. YKa3aHHBIA y3ed TPyOONMPOBOAOB COHEPIKUT
OTAENIEHHbIE MO TeKydel cpene TpyoOompoBonsl. Kakaplii M3 yKa3aHHBIX TPYOOIPOBOIOB
MIPOXOAUT MEXJYy COOTBETCTBYIOIIMM IEPBbIM KOHLOM M COOTBETCTBYIOLIMM BTOPBIM KOHLIOM
B/IOJIb COOTBETCTBYIOIIEH H3BUIMCTONW TPAEKTOPUH. Y3el TPyOOIpPOBOIOB CONEPKUT OAHO HIIU
Oonee mied, COENUHEHHBIX C TPYOONPOBOAAMH U MPOXOASIINX MEXKAY HUMHU. Y Ka3aHHbIE OJTHO
win Oonee T1uied BBIOJHEHbI C BO3MOJKHOCTBIO IOIAEPIKAHUS TOJOXKEHUS KaXAOTO W3
TpyOONPOBOZAOB OTHOCUTEIBHO KaXAOTO APYroro TpyoONmpoBOAa MEXAY COOTBETCTBYIOIIMMU
NEePBbIMU U BTOPHIMH KOHIIAMH TPYOOIIPOBOJOB. Y Ka3aHHbIE TPYOONPOBOABI IIEPETUIETEHBI IPYT
C IPYroM MeXIy YKa3aHHbIMM NEPBbIMH KOHLAMH W BTOPBIMH KOHLAMH. TpyOorpoBozbI
pacnoyiokeHbl ¢ OOecreYeHHeM BO3MOXKHOCTH IPOXOXKAEHHsS BTOPOH TeKy4deill cpeabl, B
npoLecce ee MPOTEeKaHHUs 4depe3 KaHaj, MOBepX YKa3aHHbIX TPyOONPOBOMOB ¢ oOecreueHHeM
oOMeHa TerJIOBOM SHEprueli ¢ mepBOi TeKy4el Cpenoi Mo Mepe ee MepeMeneHus] B KaKIOM U3
TpyOOIPOBOIOB.

[0008] B omHoM wmim Oosiee BapuaHTaX BBIMOJHEHUS CUCTEMa TEPMOPETYJIHPOBAHUS
COJZIEP>KUT KOPIYC, UMEIOLINI BITyCKHOE OTBEPCTHE U BBIITYCKHOE OTBEPCTHE, BBIMIOJHEHHBIE C
BO3MO>KHOCTBIO HAIPaBJIEHUs NEPBOM TEKy4el Cpelbl B YKa3aHHBIN Kopnyc U u3 Hero. Kopmyc
TaK)X€ CONEP’KUT KaHajl, KOTOPbI OTHEJNeH IO TeKyuel cpelae OT BIYCKHOIO OTBEPCTUS U
BBIITYCKHOTO OTBEPCTHs. YKa3aHHbII KaHaJl BBIIOJHEH C BO3MOXXHOCTBIO HaIIPaBJIEHUs 4epes3
HEro BTOpPOil Tekyder cpenbl. C BIYCKHBIM OTBEPCTHEM M BBIITYCKHBIM OTBEPCTHEM COOOIIAETCS
Mo TeKy4ell cpene y3en TpyOOmpoBOAOB. YKa3aHHBIA y3ell TPyOONPOBOIOB COMEPIKHUT MEPBBIM
KOMIUIEKT OTAENIEHHBIX MO TeKy4del cpene TpyOOnmpoOBOJOB U BTOPOH KOMIUIEKT OTAEJEHHBIX 110
TeKkydei cpene Tpydbonposonos. Kaxkabiii u3 TpyOOIPOBOAOB YKa3aHHOTO MEPBOTO KOMIUIEKTA U
YKa3aHHOTO BTOPOTO KOMILIEKTa MPOXOAMT MEXJY COOTBETCTBYIOLIUM IEPBbIM KOHLIOM H

COOTBCTCTBYIOLIIMM BTOpPBIM KOHIOM BAOJIb COOTBeTCTBYI-OH_Ieﬁ HU3BUJIMCTOM TPAaCKTOPUHU.
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TpyOompoBozabl yKa3aHHOTO IEPBOTO KOMIUIEKTa IEPEIJIETeHbl APYr C APYrOM MEXAY
yKa3aHHBIMH TEPBbIMU KOHL[AMH U BTOPbIMU KOHLAMH. TpyOOmpoBOABI YKa3aHHOTO BTOPOTO
KOMIUIEKTA MEPEIUIETEHbl APYTr ¢ APYTOM MEXIy YKa3aHHbIMU NEPBBIMU KOHLIAMHU U BTOPBIMHU
koHUamu. TpyOompoBoABl MEPBOrO M BTOPOrO KOMIUIEKTOB PACHOJNIOKEHBI C OOecredeHueM
BO3MOKHOCTH MPOXOKIAEHHUs] BTOPOU TEKy4del Cpelibl, B MPOLECCe €€ MPOTeKaHusl Yepe3 KaHal,
noBepx TPyOOMPOBOZOB YKA3aHHBIX MEPBOrO M BTOPOTO KOMILIEKTOB ¢ obecrieueHrneM oOMeHa
TEIUIOBOM SHEPTUEN ¢ MEepBON TEKydel Cpeaoi MO Mepe €€ NMepeMEeLeHUs] B YKa3aHHbIX I1€PBOM

¥ BTOPOM KOMITJIEKTax TPyOOMpOBOAOB.

KPATKOE OIMUCAHUE YEPTEXXEU

[0009] IIpenmmer HacTOSIIEro HW300PETEHHUS CTAHET MOHSATEH W3 HIDKECIEAYIOIIEro
ONMCAHUSI HEOTPAHUYUTENIBHBIX BAPUAHTOB BBIMOJHEHHs, IPUBEAEHHOIO CO CCBUIKOW Ha
MPUJIAraeMble Y€PTEXH, HA KOTOPBIX:

[0010] ¢ur.1 cxemaTnaHO N300pakaeT U3BECTHYIO CUCTEMY TEPMOPETYIHPOBAHNUS;

[0011] ¢ur2  wm300pakaeT  mONepedHbI  pa3pe3  M3BECTHOH  CHCTEMBI
TEPMOpPETYJIMPOBAHHUS, TTOKa3aHHOU Ha ¢ur. 1;

[0012] ¢ur.3 nzobpaxkaer cUCTEMY TEPMOPETYIUPOBAHUS COTJIACHO OZHOMY BapUaHTY
BBITIOJIHEHHS],

[0013] ¢ur4 wu3obpakaeTr BHO B AaKCOHOMETPUH TpPyOONPOBOAOB  CHUCTEMBI
TEPMOPETYIUPOBAHUS, TOKa3aHHOMN Ha ur.3;

[0014] ¢ur.5 wu3oOpaskaer mMOMEpPEeUHbI pa3pe3 CHCTEMbl TEPMOPETYJIHUPOBAHMS,
TIOKa3aHHOM Ha (ur.3, B MepBOM MeCTe COTJIACHO OTHOMY BapUAHTY BBITIOJHEHUS,

[0015] ¢ur.6 wu3oOpaskaer mMOMEpPEeUHbI pa3pe3 CHCTEMbl TEPMOPETYJIUPOBAHMS,
NOKa3aHHOM Ha (hur.3, BO BTOPOM MECTe COTJIACHO OTHOMY BapUAHTY BBITIOJIHEHUS,

[0016] ¢ur.7 wu3oOparkaer MOMEpPEUHBbI pa3pe3 CHCTEMBl TEPMOPETYJIHUPOBAHMS,
NOKa3aHHOM Ha (ur.3, B TPETbEM MECTE COTJIACHO OHOMY BApPUAHTY BBITIOJHEHHUS,

[0017] ¢ur.8 wu3obOparkaer mMOMEpPEUHbI pa3pe3 CHCTEMBl TEPMOPETYJIHUPOBAHMS,
NOKa3aHHOM Ha (ur.3, B 4€TBEPTOM MECTE COTTIACHO OTHOMY BapUaHTy BBITIOJHEHUS,

[0018] ¢ur.9 m3obpaxkaer (oOpMBI MONEPEUHOTO CEYEHHs TPYOONPOBOAOB CHCTEMBI
TEPMOPETYJIUPOBAHUS COTJIACHO OJJHOMY BAPHAHTY BBIMIOJIHEHHS],

[0019] ¢wur.10 wu3olOpaxkaer momepedyHOe CeYeHHe TPYOONPOBOAOB  CHCTEMBI
TEPMOPETYJIUPOBAHUS COTJIACHO OJHOMY BapPUAHTY BBINIOJHEHHUS, U

[0020] ¢ur.11 u3o0pakaeT npuMepHbIE MONEpPEUHbIe CEUeHHs TPYOOIPOBOAOB CHCTEMBI

TEPMOPETYJIUPOBAHUS COTJIACHO OJHOMY BAPUAHTY BBIMIOJHEHUS.



ITOAPOBHOE OITMCAHUE

[0021] OmucanHble 34€Ch BAPHAHTHI BBINOIHEHUSI N300pPETEHUs] OTHOCATCS K CUCTEMaM
TePMOpPETryJIUPOBaHUS (HAPUMEp, TEMIIOOOMEHHHKAaM) U Croco0aM, COIep KalliM OTAEICHHbIE
IO TeKy4yel cpeme TpyOONpOBOABL, KOTOpbIE MEPEIUIETeHbl APYr C APYIOM U IPOXOAST IO
U3BUJIUCTBIM TPAEKTOPUSIM MEXNy MEepPBbIMH KOHLIAMU M BTOPBIMH KOHIIamu. lleperereHHble
TpyOONPOBOABI HAMPABISIOT TMEPBYI0 TEKYUYIO CPely uepe3 YKa3aHHYK CHUCTeMY, KOTOpas
obecrieurBaeT OOMEH TETUIOBOH SHEpPruell Co BTOPOH TeKydel cpenoil, mpoXonsiiel B KaHaye
cucreMbl. Hampumep, neperiereHHbIe TPYyOOIPOBOABI MOTYT MMETh W3BUJIMCTBIE TPACKTOPUHU
MEKAY MEPBBIM U BTOPBIM KOHLIAMH TPyOOnpoBoaoB. M3BHINCTHIE TPACKTOPHH TPYOOIIPOBOIOB
00ecreYnBar0T yBEIMYCHUE TUIOIIAIH TOBEPXHOCTH TPYOOIPOBOAOB, KOTOPAsk B3aUMOJEHCTBYET
C YKa3aHHOW BTOPOHN TeKydel cpenol B KaHalle AJs YOPaBJIEHUs KOJIUYECTBOM TEIIOBOM
SHEPIruH, KOTOpas MOXeT ObITh MepeaHa MEXAY YKa3aHHbIMH NEPBOH M BTOPOH TEKYYHMH
cpenamu. CructemMa MOXKET CONEpsKaTh OJHO UM OoJiee TuIed, KOTOPBIE MPOXOAST MEKIY OJHUM
TpyOONPOBOAOM, W/WJIM ONHO WM OOjiee IIed, KOTOPbIE MPOXOMST MEXIy IBYyMsl Winu Oojiee
pa3nuYHBIMU TPyOONpOBOAAMH, IJIsl TOANEPKAHHUSA TMOJIOKEHUS HW3BUIIMCTOM TPaeKTOPUHU
TpyOONPOBOZAOB MEXAY YKa3aHHbBIMM NIEPBBIMM M BTOPbIMH KOHLAMH TpyOONpPOBOIOB.
Hanpumep, mueun MOryT MNOAAEPKUBATH CIHUPAJIEBUAHOE IMOJIOKEHHE TPyOOIpOBOIOB
OTHOCHUTEJIBHO APYT APYra BOKPYT LEHTPaIbHON OCH.

[0022] B omHOoM wmum Oojiee BapuaHTax BBINOJHEHUS TPYOOHMPOBOABI MOTYT OBITh
paszeneHbl Ha KOMILIEKThI TpyOompoBomoB. Hampumep, TpyOOnmpoBOAbI MEpBOro KOMILIEKTA
MOTYT OBbITb MeperuieTeHbl MEXKAy CO0Oi, a TPyOONpOBOIbI BTOPOTO KOMIUIEKTa MOTYT OBITh
NepervieTeHbl MeXy COOOH, HO He MeperuieTeHbl ¢ TPyOONMpOBOIAMH YKa3aHHOTO IEPBOTO
KOMIUIEKTa. Pa3Hble KOMIUIEKTBI TPyOOMpPOBOAOB MOTYT OBbITh OTAENEHBI IOPYyr OT Jpyra
KOHCTPYKLIMEH, pacloNOKEHHO! B KaHasle cucteMbl. Hanpumep, ykasaHHast KOHCTPYKLUS MOXKET
OTAEJSATh YKAa3aHHBIE NIEPBBIA U BTOPOH KOMIUIEKTHI TPyOONPOBOJOB APYT OT APyra U MOBBIIATH
JKECTKOCTb CUCTEMBI 10 CPABHEHHIO C CUCTEMOM, HE COMlepKaLlel YKa3aHHBIX KOHCTPYKLIUM.

[0023] IlpennokeHHast CHCTEMa TEPMOPETYJIHPOBAHUS MOKET OBITh HCIIOJNB30BAaHA B
IBUTATENsIX, HAIPUMED, CBS3aHHBIX C MEPEMELIAOIIUMUCS WM MOOWIBHBIMH CHCTEMaMHU
TPAHCIIOPTHBIX CPENICTB, BKJIIOYAOIIUMH, HO HE OrPaHUYMBASCH MEPEUNCIEHHBIM, aBTOMOOUIIH,
IPY30BUKH, aBTOOYCHI, TOPHOIOOBIBAIOINE MALTUHBI, MOPCKHE Cy/1a, CAMOJIETHI (IIHJIOTUPYEMBbIE
Wi OeCHHJIOTHbIE, HANpPHUMEpP, JAPOHBI), CEIbCKOXO3SIMCTBEHHBIE MAIIMHBI WM OpPyTUe
BHEIOPOKHBIE TPAHCIOPTHBIE CpEACTBA. B KauecTBe OAHOro IHpHUMepa YKa3aHHas CUCTEMa

TEPMOPETYIIUPOBAHUA MOXKET OBITh UCIIOJIb30BaHA COBMECTHO HJTH OOAHOBPEMEHHO CO CPEACTBOM
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OXJIAAUTENST CHCTEMBl PELMPKYJSIIUHM OTpaboTaBIIMX Tra3oB. Kak BapuaHT, NpenjioKeHHas
CHCTEMAa TEPMOPETYJIUPOBAHUS MOXKET OBbITh HCIOJIb30BAHA B CTAI[IOHAPHBIX YHEPrEeTUYECKUX
CHCTEMAax, TAKUX KaK IMPOMBILIUIEHHbIE SHEPreTHUECKHE CHCTEMbI, TYPOMHBI, BOJOOYHUCTHBIE
COOPY’)KEHHs, JIIOOble OBITOBbIE MJIM KOMMEPYECKHE CHCTEMbl OXJIAKAEHHs, NepPCOHAJIbHbIE
npuOOpHI M APYTHE CUCTEMBI, H T.IIL.

[0024] Ha ¢wur.3 nokazan Bux crnepenu B paspese cuctembl 100 TepMoperyaupoBaHus
COIJIACHO OTHOMY BapHaHTy BbinoJiHeHus. Cucrema conep:kut kopryc 102, KOTopblii uMeeT 1o
CYIIECTBY MpPSIMOYTOJIBHYIO (POPMY MEXKAY MEPBBIM U BTOPBIM KOHLIAMHu 132, 134 u BepxHeil u
HIDKHEH mnosepxHOCTsMu 142, 144, VYkasaHHas cucrtema u cucrema koopauHart X-Y-Z
UCTIOJIb3YEOTCS 3/1€Ch TOJIBKO JUJIs TTOSICHEHUS aCTIeKTOB M300pPETeHUsI U He NPEAHA3HAYEHBI 1JIs
orpaHuueHus o0ObeMa n300pereHus. B CBsA3M ¢ STUM, yKaszaTenu HampaBJIeHUs, HAIpuMep,
JIEBBI» M «IPABBINY», IEPEOHUN» U «3aJHUI», «BEPXHUN» U CHUXKHHUNY», HCHOJb3YIOTCS
TOJNBKO Ui OOO3HAYEHHsI OTHOCUTEJBHOIO pPACIIONIOKEHUS] IIBYX CTOPOH CHCTEMBI BJIOJb
HampasjeHus: X, HANPaBJIeHUs! Y U HAMPABJIECHUs Z, COOTBETCTBEHHO.

[0025] Kopnyc umeer BryckHOM kaHan 112, pacmnosnokeHHbIN Ha yKa3aHHOM IE€PBOM
KOHIIe. BriyckHOI kaHan coollraercsi Mo TeKy4del cpeie ¢ BIYCKHbIM oTBepctueM 104, uepes
KOTOpO€E InepBas Texkyvas cpena 108 nampasisieTcss B CUCTEMY M BO BIyCKHOM kaHai. Kopmyc
TaKXK€ MMEET BBIMYCKHOM kaHan 114, KOTOpbIA cooOIIaeTcs: mo TeKy4eil cpeae C BBITYCKHBIM
otBepcTHeM 106, uepes KOTopoe nepBast TeKydasi CpeAa HalpaBisAeTCsl U3 CUCTEMBL

[0026] Kopmyc comepxut kaHan 116, KoTOpblii MOXeT ObITb OZHMM WM Ooiee
OTKPBITBIMU TPOXOJAaMHU BHYTPU KOpPIyCa, OTAEICHHBIMU IO TEKy4del Ccpene OT BIIyCKHOIO
OTBEPCTHsI U BIIYCKHOI'O KaHajla U OTAEJEHHBIX 0 TeKy4el Cpene OT BBITyCKHOIO OTBEPCTHUS U
BBIMMYCKHOT'O KaHAJa, WJIM MOXET MPEACTABJIATh TAKOH OTKPBITHIA MPOXOA (TaKHe OTKPBIThIE
npoXoabl). B NpOMLIIOCTPHPOBAHHOM BApPUAHTE BBIMOJHEHUS] YKA3aHHBIA KaHAT SIBJISIETCS
OIHMM IPOXOAOM, KOTOPBIM MPOXOAUT MO CYIIECTBY MEXAY BIYCKHBIM U BBINYCKHBIM
KaHaJlaMH, a TaKK€ MEXIy BEPXHEH MOBEPXHOCTBK) M HUKHEH MOBEPXHOCTBIO Kopmyca. B
aNbTEPHATUBHBIX BAPUAHTAX BBINOJHEHUs YKa3aHHbIM KaHAl MOXET HMEThb IPYrom pasmep,
MOKeT OBITh pa3eNieH Ha JIBa WJIH O0Jiee pa3sHbIX KaHAJIOB WK JTFOOVIO X KOMOWHAIHIO.

[0027] Cucrema TepMOperyJHMpPOBaHUS COIEPKUT Takxke y3en 118 TpybompoBonos.
VYKa3zaHHBIN y3e1 TPyOONpPOBONOB CONEPKUT OTHENIEHHBIE IO TEKy4de cpene TpyOOmpoBOABI
120A-G, 121A-G. Kaxnpiii n3 TpyOONpOBONOB MPOXOAWT B YKA3aHHOM KaHajle OT MEPBOTO
koHa 130, 131 mo Broporo konma 140, 141. Ha ¢ur4 mokasaH oguH mpuMep IEpPBOro
komruiekTa 220A KaHaMoOB y3ia TPyOONpPOBOMOB. YKAa3aHHBIM MNEPBBII KOMIUIEKT CONEPIKUT

nepBelil Tpyoonposoa 120A u Bropoit Tpybonposoa 121A, oTneneHHsli o Tekydel cpene oT
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YKa3aHHOTO NepBOro TpyoOompoBoma. B mpomsyumrocTpUpOBaHHOM BapHaHTE BBINOJIHEHUS,
NMoKa3aHHOM Ha ¢ur.4, y3en TpPyOOmpOBOJOB COAEPKUT ceMb KomruiektoB 220A-220G
TpyOOIPOBOAOB, M KaXbIi KOMIUIEKT COIEPKUT 1Ba TPyOONpOBOAA, KOTOPbIE OTAEJIEHbI IO
TeKy4el cpexe Apyr ot apyra. Kak Bapuast, y3en TpyOOIpOBOAOB MOXKET COAEpKaTh JI0OOe
KOJIMYECTBO KOMIUIEKTOB, M K&XKAbIH M3 HHUX MOXET COzepXkarb J000e KOJIUYEeCTBO
TpybonpoBonos. Hanpumep, yka3aHHbIii mepBbiii KoMmIuilekT 220A MOXET coaepkaTb IBa
TpybomnpoBozaa, a Bropoii komruiekT 220B mMokeT conepskath Tpu TpyOonposona. Kak Bapuasr,
y3es TpyOOIpPOBOIOB MOXKET COAEpKaTb OAUH WM Ooyiee OTHENbHBIX TPYOOMpPOBOAOB, HE
OOBETMHEHHBIX B KOMIUIEKTHL

[0028] B BapuwaHTe BBINOJHEHUS, MPOWUIFOCTPUPOBAHHOM Ha (¢ur.4, mepBbIid
TpyOONPOBOA MPOXOAWT MEXAY NepBbIM KOHLOM 130 u BTOpHIM KOHIOM 140, a BTOpOH
TpyOONPOBOA MPOXOAUT MEXKAY MepBbiM KOHLIOM 131 um BTOphIM KOHLOM 141. Yka3aHHbIE
TIEPBBIA U BTOPOU TPyOOMPOBOABI MPOXOAST MO CYLIECTBY BIOJb OCH 126 MeXny yKa3aHHBIMU
NepBBIMU M BTOPBIMH KOHIAMU. Kpome TOro, ykasaHHbIE MEpBBI U BTOPOH TPyOOIPOBOJBI
MPOXOIAT BAOJNb COOTBETCTBYIOIIMX H3BUIMCTBIX Tpaektopui 150, 151 mexny yka3aHHbIMU
NEePBbIMUA U BTOPBIMU KOHIIAMHU. M3BHIIMCTBIE TPA€KTOPUHU NEPBOTO U BTOPOTO TPyOONPOBOIOB
o0ecreynBaroT PacroyioKeHNe YKa3aHHBIX IIEPBOrO U BTOPOTO TPyOOIPOBOOB, MEPEIIETEHHBIX
ApYyr C APYroM, MEXIy YKa3aHHbIMU IE€PBBIMU M BTOPBIMU KOHLAMU. B kayecTse OgHOro
npuMepa, yKa3aHHbIe NEPBbIH U BTOPOH TPyOONpPOBOIBI MOTYT HMMEThb IMpPOQHIb, CXOXHH C
npopunem Hutu JIHK. B kauectBe apyroro mnpumepa, yKa3aHHbIE IEpBbIi U BTOPOH
TpyOONpPOBOABI MOTYT OBITH CITUPAIIBHO 3aKPYUEHBI BOKPYT OCH MEXY YKa3aHHBIMU NEPBBIMU U
BTOPBIMU KOHLIAMHU C MPOMEXKYTKAMH, PACIOIOKEHHBIMU MEXAY KaXAbIM CIIUPAJIbHBIM BUTKOM
KaXXJIOTO U3 YKa3aHHBIX MEPBOTO U BTOpOro tpybompoBonos. Hanpumep, TpyOonpoBoas MOTyT
VMMETh U3BWINCTBIE TPACKTOPUH, COMEpKAILKME KPUBYIO, KacaTesbHbIe K KOTOPOW MPOXOAAT MOA
0 CyLIEeCTBY IOCTOSHHBIM yriaoM K ocu. Kak BapuaHT, HW3BWINCTBIE TPAECKTOPUU
TpyOONPOBOZAOB MOTYT COAEPKaThb KPHUBYID, KacaTeJbHbIE K KOTOPOW MPOXOAAT IOZ
HETIOCTOSIHHBIM yriioM K ocu. Kak BapuaHT, TpyOOmpoBOIbI MOTYT 00Opa3oBBIBaTH JIHOOOE
PacnoyIOKEeHHE.

[0029] B BapuaHTe BBINOJIHEHUS], TPOUIUTOCTPUPOBAHHOM Ha (hur.4, yka3aHHbIE TIEPBBIN
U BTOPOH TPyOOIIPOBOIBI MMEIOT CXOXKHME MU3BHIIMCTBIE TPAEKTOPHUU OTHOCUTENIBHO IPYT APYyTa.
Hanpumep, mepseiii TpyOOmpoBOox HMeeT HM3rU0, KOTOPBIA NPOXOIUT MEXIy YKa3aHHBIMHU
NEPBHIM U BTOPHIM KOHI[AMH U BOKPYT OCH M KOTOPBIH IO CYINECTBY CXOXK C M3TMOOM BTOPOTO
Tpybonposona. Kak BapuanT, oguH ummu Oosiee TpyOONpPOBOIOB MOTYT HUMETh H3BHIIHCTYIO

TPAEKTOPHUIO, OTJIMYAIOMIYIOCS OT TPaeKTopuu Apyroro TpyOomposoma. Hampumep, mnepsbiii



TpyOONpPOBOA MOXKET COXep’KaTh KOJUYECTBO BUTKOB, HAMOTAHHBIX BOKPYI OCH, KOTOpPOE
OTJIMYAETCsl OT KOJUYECTBA BUTKOB BTOPOro Tpybdomposona. Kak BapuaHT, mepBelii U BTOPOH
TpyOOIPOBOABI MOTYT COZIEPKaTh 001Iee KOJMUECTBO BUTKOB, HO BUTKH IIEPBOro TPyOOIIpoBoOsa
MOT'YT OTCTOSITh APYT OT Jpyra Ha MepBO€ PAcCTOSIHUE, & BUTKU BTOPOro TPyOONpOBOga MOTYT
OTCTOSITh JIPYr OT JApyra Ha Jpyroe, BTOpoe paccrosHue. Kak BapuaHT, BTOpoH TpyOOmpoBOx
MOXKeT OBbITb OKPY)KHBIM TMpeoOpa3oBaHHEM MepBOro TpyOONMpoOBOAA, TMOBEPHYTHIM Ha
NOCTOSIHHBIA WJIM HM3MEHSIIOLIUICS yroJl BAOJb JUIMHBI OCH. Hampumep, yroa Moxer ObITb
U3MEHEH MO JJIUHE OCH, MOXKET OCTAaThCs MO CYLIECTBY MOCTOSTHHBIM IO IPYTO# UIMHE OCH MJTH B
moboit ux xomOmHaumu. Kak BapuaHT, mepBblii TpyOONpPOBOA MOXKET OBITH PACIIONIOKEH Ha
NIEPBOM PACCTOSTHUU IO HANPABJICHUIO OT OCH, & BTOPOH TPYOOIIPOBO MOKET OBbITh PACIIONIOKEH
Ha MEHbIIEM WIH OOJbIIEM PACCTOSHUM IO HANpaBiIeHWIO OT ocH. Kak BapuaHT, NepBbIid
TpyOOIPOBOA MOXKET UMETh YIOPSAOYESHHYIO U3BHIIMCTYIO TPACKTOPHUIO, & BTOPOH TPyOOIPOBOL
MOXET UMETh CIYYaiHYI HU3BUJIMCTYIO TPACKTOPHIO MEXIY NMEPBBIM U BTOPBIM KOHLaMH. Kak
BApUAHT, U3BWJIMCTAS TPACKTOPHUS MEPBOTO TPYOONMPOBOAA MOXKET CONEPKATh CEKLUI0, KOTOpast
INPOXOOUT IO CYIIECTBY NAapajUIeIbHO HANPABICHUIO OCH, M JPYroil y4acTOK, KOTOPBIA
IPOXOIUT B OTHOM MM O0JIee pa3iIMuHbIX PaAHAIbHBIX HAMPABJICHUSAX OT OCH HIIU K OCH.

[0030] M3BunHCTHIE TPACKTOPUHU TPYOOIPOBOAOB MEXKAY MEPBBIMHU M BTOPBIMU KOHIIAMU
TpyOONPOBOAOB O0ECIEYNBAIOT TAKOE K€ WU OOJblIee KOJUYECTBO TEIJIOBOW JHEPTHH,
nepesiaBaeMoil MeXAy NepBOl U BTOPON TEKYYMMM CPEdaMM, MO CPABHEHHUIO C KOJMYECTBOM
TENJIOBOM 3HEPIHUM, NEepenaBaeMON MeXIy MepBOH U BTOPOH TEKyYHMMHU CpellaMU B CHCTEME,
comepkauieii pebpa (Hampumep, mokaszaHHOW Ha ¢ur.1). OgHa W3 TEeXHUYECKUX MpodyemM
CYIIECTBYIOIUX TEIJIOOOMEHHUKOB 3aKJIIOYAeTCs B TOM, YTO HECMOTpsl Ha TO, 4TO pedpa
00ecrneYnBa0T KOHCTPYKTHUBHYIO OINOPY U JOMOJIHUTENIbHBIE MPEUMYILIECTBA TEIUIONepeNayH,
OHU TaK)K€ OKAa3bIBAIOT COMPOTHUBJIEHHE MOTOKY BTOPOH TEKy4eW Cpeabl, MepeMeIaroreics
MEKAy KaHaJaMH, YTO MPHUBOAMT K CIABUTY CJIOEB TeKy4el cpezbl BAOJb CTeHOK pedep. Cucrema
TEPMOPETYJIMPOBAHUS,  CoAeprkamasi TpyOONMpOBONBI €  U3BIJIMCTBIMH  TPAEKTOPHUSIMH,
o0ecrieynBaeT TEII000MEH MEKAY TEKYYHMHU cpenamu Oe3 yuiepda it MOTOKa BTOPOH TeKyden
cpenbl ¢ pebpamu. Kpome Toro, pasmep mnomepeduHOro cedeHusi TPyOONpOBOAOB (Hampumep,
MOKa3aHHBIX Ha (ur.4) Moxker OBITb MEHbINE, YeM pa3Mep IMOMEPEeUHOro Ce4YeHHsl TPYyOOK
U3BECTHBIX YCTPOWCTB (HampuMmep, NOKa3aHHbIX Ha ¢(ur.2). MeHpmuii pasmep CcedeHUi
TpyOONPOBOIOB y3i1a TPyOONPOBOAOB 0OECIeunBaeT BO3MOKHOCTh (DOPMHUPOBAHUS U3BHIIUCTOU
TPAeKTOpPUU TPYyOONPOBOAOB, KOTOpPash MOXKET OTJIMYAThCS OT U3BWINCTOH TPAeKTOPHU
TpyOONPOBOAOB € OOJBLIMM pPa3MEPOM IOMEPEYHOro CEYEHUsl. YBEJIWYCHHE JUIMHBI MU

pacCTOAHNS HU3BUJIIHUCTBIX TpaeKTOpI/Iﬁ MCXKAY YKa3aHHBIMHU MNEPBbBIMU W BTOPbIMU KOHIAMH
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o0ecrieynBaeT yBEJWYEHHE IUIOIIAAN IOBEPXHOCTH TPyOONpPOBONOB B KaHaje. YBEIWYEHHE
IUIOLIAIN TIOBEPXHOCTH TPYOONPOBOJOB B KaHajle O0ECHEeUMBAET YBEJIHUYEHHE KOJIUYECTBA
TEIUIOBOW SHEPruH, KOTOpas MOXeT ObIThb IepefaHa MeXIy NepBOM MU BTOPOH TEKy4YHMHU
cpenamu.

[0031] TpyOompoBoabsl COOOIIAIOTCS TO TEKy4Yell cpene ¢ BIYCKHBIM KaHAJIOM Ha
yKa3aHHOM IEPBOM KOHIIE KOPITyca U COOOIIAIOTCS MO TEKy4el Cpelie C BHIMYCKHBIM KaHAJIOM Ha
YKa3aHHOM BTOpPOM KOHIle kopryca. Hanpumep, nepsast Tekyuas cpefia HanpasisieTCsl B KOPIycC
yepe3 BIYCKHOM KaHaj, NMPUYeM IO MEHbLIEH Mepe 4acTh YKAa3aHHOW NEpPBOM TeKydel Cpensbl
HATNPaBJISIETCS] Yepe3 YKa3aHHbIA BIYCKHOW KaHaJ B OnuH wim Oojee TpyOompoonos. Ilepsas
TeKy4asl Cpeia MePeMEeLaeTCsl MEXKAY BIYCKHBIM KAaHAJIOM M BBITYCKHBIM KaHAJIOM 4epe3 OJUH
wi Oonee TpyOompoBonoB. IIpu mepemMerneHun mepBod TEKydel cpeasl B TPyOONpoBOmax u
BAOJHh W3BWJHCTBIX TPAeKTOpWH TpPyOONPOBOAOB YKa3aHHAs TmiepBas TeKydas cpena
O0OMEHMBAETCsI TEIUIOBOW HEPTUEH CO BTOPOH TeKyuel cpenoil, mpoxoasiiei B kaHane. B ogHoM
BAPUAHTE BBINOJHEHUs NepBasi TEKy4dasi CPEAA MOXKET MOBBIIIATb TEMIEPATYPY BTOPON TEKydeu
Cpenbl Tak, YTO BTOpas TeKydas Cpela OXJaXAaeT MEpPBYK TeKyuyro cpeny. Kak BapuaHsr,
nepsasi TeKy4dasi Cpefa MOKET MOHMKATh TEMIIEpaTypy BTOPOH TEKy4dell Cpeabl Tak, 4TO BTOPas
TeKy4asl Cpefia HarpeBaeT NePBYIO TEKYy4yro cpeny. IlepBas Texy4as cpena BBIXOAUT U3 KaKIO0IrO
u3 TpyOOIPOBOOB B BHINTYCKHOW KaHajl. BhIMyCKHOM KaHaJl HANPABJISET MEPBYIO TEKYUYIO CPeIy
U3 KOpITyca 4epe3 BBIIYCKHOE oTBepcTue. B ogHOM M Oojee BapuaHTaxX BBINOJIHEHUS KOPITYC
MOXKET COZepKaTh ABa WMJHM OOJjiee BIYCKHBIX OTBEPCTUH, BBINOJHEHHBIX C BO3MOKHOCTBIO
HAaIpaBJIeHUs] OHON WM Oosiee pasHbIX TEKYy4YHX cpen B Kopryc. Kak BapuaHT, KOpIyc MOXKET
comepkaTth JnBa MM Oojiee BBIMYCKHBIX OTBEPCTUH, BBINOJHEHHBIX C BO3MOXHOCTBIO
HANpaBJIEeHUs] TEKy4YHX cpen U3 kopmyca. Kak BapuaHT, mepBas TeKydas cpena MOXKET ObITb
HarpasJyieHa B TPyOONPOBOIBI U U3 HUX C TIOMOLIBIO JIFOOOH albTepHATHBHON KOHPUTYPALIHH.

[0032] B onrOM mim OoJiee BapUaHTAX BBIMOJIHEHUS BITyCKHOH KaHAJ W/WJIH BbIITyCKHON
KaHaJ MOTyT OBITh COEAMHEHBI C OJHHM MM Oojiee YCTPOHCTBaMM YIPABICHUS TOTOKOM
Tekyuell cpenbl (He mokaszaHbl). Hampumep, BIYCKHOH KaHadl MOXET OBITh COENUHEH C
BO3/IyXOIYBKOW HJIH HACOCOM, KOTOPBIE MOTYT 00€CIeunBaTh MEPEMEIIEeHNE YKa3aHHOM MepBOii
TeKyuell cpenbl BO BIYCKHOH KaHal M IO HAampaBlIeHHIO K Tpybomposomam. Kak Bapuasr,
BBIITYCKHOI KaHaJI MOJKET OBITh COEIMHEH C YCTPOHCTBOM YIIPABJIEHUS] IOTOKOM TEKy4el cpesbl
(He moKa3aHO), HAPUMeEP, HACOCOM, KOTOPBIH MOXKET 00ecrednBaTh IMepeMeIleHne YKa3aHHOM
NepBOH TeKy4el Cpebl O HANPABJICHUIO K BBITYCKHOMY KaHally. BryCkHOMN KaHa1 MOKET ObITh
COCMHEH C YCTPOMCTBOM pEryJupOBaHMsl IOTOKA, HANpPUMeEp, KJIamaHOM, NEePEeropoAKOH,

npope3bt0 1 T.II., BBINOJHEHHBIM C BO3MOXHOCTBIO YIIPABJICHHUA MNOTOKOM HepBOﬁ Tequeﬁ
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cpenbl BO BIyCKHON KaHaJl W/Wim uepe3 TpyOornpoBonbl. Kak BapuaHT, BBITYCKHON KaHAJ MOXKET
ObITh COENWHEH C YCTPOWCTBOM pEryJUpPOBaHMA TEKyudell Cpeabl, HamnpuMmep, KJIANmaHOM,
NEPErOpOAKON, MPOPE3bI0 W T.I., BHINOJHEHHBIM C BO3MOKHOCTBIO YIIPABIEHUS IOTOKOM
YKa3aHHOH MepBOil TeKy4eil cpenibl U3 BbITyCKHOIO KaHana.

[0033] B omHoM wmim Oosee BapuaHTaX BBINOJHEHUsS y3el TPyOONPOBOJOB MOXKET
comepkatb omHO wiu Oomee twied 136, 138, koropble MOTyT OBITb COEAMHEHBI C
TpyOONpPOBOAAMH M TIPOXOISIT MEXKAY HUMHU. B BapuaHTe BBINOIHEHUS, TPOHUTIOCTPHPOBAHHOM
Ha ¢ur.4, mepBeli U BTOPOH TPYOOIPOBOIBI MEPBOTO KOMILIEKTa TPYOONPOBOAOB COMEpPIKAT
wieun 136, 138, KOTOpbIe MPOXOIAT MEKAY YKA3aHHBIMU MEPBBIM H BTOPHIM TPYOOIPOBOAAMH B
pasHbIX HampasleHUsX. llneun MOryTt mnoaaep:kuBaThb H3BUIMCTYK) TPAEKTOPUIO IE€PBOrO
TpyOONpoOBOZAa OTHOCHUTENBHO W3BHJIMCTOH TPAGKTOPHHM BTOPOro TPyOOmpoBOma MEXKAY
NEepBbIMU U BTOPBIMM KOHLIaMu. Hampumep, nieun MOryT MOAAEpPKUBAaTh CIHUPAJIEBUHOE
MOJIOXKEHHE KKIOro TPYyOOIpOBOia OTHOCUTENBHO APYT IPyra BOKPYT LEHTPAIBHONW OCH.

[0034] B BapuaHTe BBINOJHEHUS, NMPOUJUIIOCTPUPOBAHHOM Ha ¢ur.3, TpyOOmpoOBOIBI
MPOXOAST B MO CYLIECTBY I'OPU3OHTAJIbHOM HAIPaBIE€HUU BHYTPH KOPIyCa MEXIY BIIyCKHBIM
KaHAJIOM U BBITYCKHBIM KaHaoM. B ogHOM mim Gonee BapuaHTax BBINOJHEHHs OAMH WK Oojiee
TpyOONPOBOAOB MIJIM OAMH MM OOJIee KOMILJIEKTOB TPyOOIIPOBOJOB MOTYT NMPOXOAHUTH B JIFOOOM
aJbTEPHATUBHOM HAIPaBJIEHUH, KOTOPOE MOKET HE OBbITh IO CYIIECTBY MapasljieIbHO BEPXHEH
MOBEPXHOCTU U HUXKHEHW MOBEpXHOCTH kopmyca. Hanpumep, nepsbie koHub! 130, 131 nepsoro
komIutekta 220A TpyOOmpoOBOIOB MOTYT OBbITh PACHONOKEHbI BOJM3M BEPXHEW MOBEPXHOCTH
Kopmyca, a Bropble KOoHLbI 140, 141 yka3aHHOrO MEPBOrO KOMIUIEKTa TPYOOMPOBOAOB MOTYT
OBITh PACMONIOJKEHBI BOJM3U HIDKHEH MOBEpXHOCTH Kopryca. Kak BapuaHT, y3en TpyOonpoBoaoB
MOKET UMETD JIIOOYI0 aJbTePHATHBHYIO KOH(PUTYPALIUIO B KOPIYCE.

[0035] B kaname MokeT conmepraThCsl M MEepeMelaTbCs BTOpast Tekydas cpena 128, B
OHOM WK OoJiee BApUAHTAX BBITOJHEHHS MPEIJIOKEHHAsI CUCTEMa MOYKET CONEPKaTh OTHO HIIH
Oonee ycrpoiicte 110 ympaBieHHsT TMOTOKOM TEKy4el Cpenpl, HAmpUMeEp, BEHTHJISTOPHIL,
BO3JyXOAYBKH, HACOCBI, KJamlaHbl, MEPEropoAKH, MPOPE3d U T.M., KOTOPbIE BBIMNOJHEHBI C
BO3MOKHOCTBK) ~ YIPaBJIEHUS  pacXoJOM  BTOPOM  TeKyd4ell  cpeabl B KaHale.
IIpousmtoCTpUpOBaHHbIM BapUaHT BBINOJIHEHMs COMAEPKUT JiBa YCTPOICTBA yHpaBieHUs
MOTOKOM TeKydel cpenbl, HO, KaK BapUaHT, OAHO YCTPONCTBO YIpPaBJI€HUs MOTOKOM TeKydei
Cpeabl MOXKET OTCYTCTBOBAaTh, HJIM OH MOXKET COAEPKaTh OHO WK OoJiee pa3HbIX yCTpoiicTs. B
OIHOM BapHUAaHTE BBIMIOJIHEHUs! NIPEAJIOKEHHAsI CUCTEMA MOXKET COAEPKAaTh BEHTUJISITOP U HAcOC,
KOTOpble MOTYT OOBENMHATh MEXaHWYECKUE YCWIINS Ul YIPaBJIE€HHs MOTOKOM YKa3aHHOW

BTOpOH TeKydel cpenpl B KaHaje. B ogHOM mim Oojiee BapHaHTaxX BBINOJHEHUS YCTPOHCTBO
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yIpaBJIEHUs] TTOTOKOM TEeKy4ell Cpelnpl MOXKET OBITh HMCIOJB30BAHO JUI M3MEHEHMs pPacxoza
BTOPOU TEKy4el Cpeabl, NEPEMEINAOIIENCs B KaHale, sl YIPaBIE€HUs KOJIUYECTBOM TEIJIOBOU
SHEepPruy, NepenaBaeMoil MeXy NepBON TeKydell Cpenoii, mepeMernaroimeics: B TpyoonpoBoaax,
Y BTOPOH TeKyuel Cpeno, NpoXoaslleil B KaHale.

[0036] B ogHOM Myt Oosiee BapHaHTaX BBIIOJHEHHS IEPBasi TEKy4as Cpeaa MOXKET ObITh
JKHUJKOCTBIO, Ta30M, Ta30KUAKOCTHOH CMEChIO, JKHUIAKOCTBIO HJIM Ta30M, HECYILINM
JIUCTIEPTUPOBAHHOE TBEPAOE BELIECTBO, WU IPyToi cpenoi. Kpome Toro, Bropas Teky4as cpeaa
MOKET OBITh JKUIKOCTBIO, Ta30M, Fa30KUAKOCTHON CMECBhIO WIIM JPYTOi CPeoi, KOTOpas MOKET
OBITh TaKOW JK€, KaK YKa3aHHas IepBas TeKydas Cpeia, WIM OTJIMYHOW oT Hee. Hampumep,
nepBasi TeKy4ast cpezia MOXeT OBbITh BOJIOM, a BTOpasi TeKy4ast cpena MoxeT ObITh Bo3nyxoM. Kak
BApUAHT, MEPBast M BTOPAsi TEKyUHE CPEABl MOTYT MPEACTABIATh COOOH JIFOObIE allbTePHATUBHBIC
(ha3bl pa3HBIX MATEPHUAJIOB.

[0037] [IpennokeHHasi CUCTEMa MOXKET COAEPKaTh ONHY MM Oojiee KOHCTPYKUud 124,
KOTOpBbIE MOTYT NPOXOAMTb MEXAY YKa3aHHbIMH IE€pBbIM U BTOPbIM KOHLIAMH KOpITyca.
VYka3zaHHbIE KOHCTPYKIMH MOTYT OO€CIeunBaTh Mojaaep:kaHue kopmyca B kaHane. Kpome Toro,
KOHCTPYKIMH MOTYT OTHENATh OJUH U3 KOMIUIEKTOB TPyOONPOBOAOB OT APYTHUX KOMIUIEKTOB
TpyOonpoBoaoB. BapuaHT BBINOJIHEHUS, NPOWIIOCTPUPOBAHHBIM Ha (Ur.3, COAEPKUT [BE
KOHCTPYKIMH, HO, KaK BAPUAHT, MOXKET COJEpPKaTh JF0O0€ KOJINUECTBO KOHCTPYKIUH B KaHAJIE.
Kak BapumanT, ogHa miau Oojiee KOHCTPYKLHMH MOTYT MPOXOAUTb B TPeX WM Oojiee pasHbIX
HANpaBJICHUSX B KaHaje, MOTYT UMETh JIIOOYI0 OZHOPOIHYIO MM YHHKAJIbHYIO (OpPMY HIH
pasMep OTHOCHUTEJbHO KKAOH APYroi KOHCTPYKLUH, WIH JIFOOYI0 X KOMOMHALUIO.

[0038] B ogHOM miu Oojiee BapHaHTax BBIMOJHEHHs OIHA WM OoJiee 4acTel KopIyca,
colepKalfe BIYCKHOW U BBIMYCKHOH KaHajbl, W y3e1 TpyOONmpOBOAOB MOIyT OBITh
U3rOTOBJIEHb! AJAUTUBHO B BHIE €IUHOrO, YHUTAapHOro KomroHeHTa. Hampumep, cucrema
MOXET OBITh BBINOJHEHA B BUAE YHHUTAPHOIO KOpIyca. AIMTUBHOE WU3TOTOBIIEHHE CHUCTEMBI
TEPMOPETYJIUPOBAHUs OOECTIeunBaeT Co3/aHue 0oJiee KOMITAKTHOM CHUCTEMBI N0 CPAaBHEHHIO C
CHCTEMOH, MPOU3BENEHHON C HMCIIOJIb30BAHHEM HEAIIUTUBHBIX CIIOCOOOB M3TOTOBJICHUS, TAKHX
KaK 3KCTPy3HUs, LITAMIIOBKA, JHUThe, KOBka U T.I. Kpome TOro, aaiuTUBHOE W3rOTOBIEHHE
CHUCTeMBbl O0ECleunBaeT HAJWYHe pPa3HbIX TPEXMEPHbIX (OPM, MHOTO30HHBIE CIIOCOOBI
OXJIAXKIEHUs! (HAIIPUMeEp, pa3Hble OXJIAKAAIOLINE KaHaJbl UM TPYOOIIPOBOBI) U T.I. B OHOM U
TOM € YHUTapHOM KOMIIOHEHTe. AJJAUTUBHOE M3IOTOBJIEHHE MOKET BKJIOYATh COEAMHEHUE
WUJIH 3aTBEPAECBAHUE MATEPHUAA MO KOMIBIOTEPHBIM YIIPABJICHUEM IJIsl CO3AAHUSI TPEXMEPHOIO
00beKTa, HapuUMep, MyTeM J00aBJIEHUS MOJEKYJ JKUAKOCTU WM CIUIABJICHUS 3€PEeH MOpPOIIKA

apyr ¢ apyrom. Ilpumepsl anguTUBHOIO MPOU3BOJCTBA BKIOYAIOT TpexMepHyo (3D) meuats,
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obicTpoe mpotoTunupoBanue (rapid prototyping, RP), npsimoe undposoe npoussoactso (direct
digital manufacturing, DDM), cenexktusHoe nazepHoe masjienue (selective laser melting, SLM),
3JIEKTPOHHO-JTyueBOe IuIaBneHue (electron beam melting, EBM), npsimoe nasepHoe miaBieHue
merayuioB (direct metal laser melting, DMLM) u T.n. Kak BapuaHT, nmpenjoxkeHHas CHCTeMa
TePMOPETYJIUPOBAHUS MIIH YaCTh ATOIN CUCTEMBbI MOJKET OBITh BBIITOJHEHA JPYTHM CIIOCOOOM.

[0039] Ha ¢wur.5-8 moka3aHbl MOMEpeYHbIE CEYEHHsI CUCTEMbI TEPMOPETYJIHPOBAHUS B
pa3HBIX MecTax B KaHaje. Ha momepeyHbIX CEYeHUsIX, TOKa3aHHbIX Ha (ur.5-8,
NPOWUTIOCTPUPOBAHO CEMb KOMIUIEKTOB TPyOOnpoBoaoB. Kakablii M3 CeMH KOMIUIEKTOB
TpyOOIPOBOZOB COAEPIKUT YEThIpe TPYOOIPOBOA, KOTOPBIE OTAEIEHBI 10 TeKy4el cpene Apyr
or napyra. Kak Bapmant, y3en TpyOONpOBOJOB MOXKET COXEPKaTh JIOOOE KOJIHUYECTBO
KOMILUIEKTOB, a KaKABIH KOMIUIEKT MOXKET COAep)kKaThb JH00e KOJIUYeCTBO TPYOONPOBOIOB,
NpU4eM KaXAbI TPyOONpPOBOX MOMKET CJEeNOBaTh IO JIIOOOW CXOXeH WIM YHHUKaJIbHON
U3BUJIMCTON TPAEKTOPHH MEXIY MEPBBIM U BTOPBIM KOHLIAMH OTHOCHTEIBHO Ka)KIOTO APYTOro
TpybonpoBoga. Mexay aByMsi TPyOOIpOBOJAMH B OIHOM KOMIUIEKTE (HAampumep, IMEPBOM
komruiekte 220A) MOryT OBITh MPUCOSAUHEHBI OAHO WM Oojiee Tuted 136, WM, Kak BapUaHT,
ogHO wuiu Ooyee IUIEd MOTYT MPOXOAMTh MEXIy ABYMS TpyOONpOBOJAMH W3 Pa3HBIX
KOMILIEKTOB (HapuMep, MEXAY Y€TBEPTHIM U ISThIM KoMIutektamu 220D, 220E).

[0040] TpyOompoBoabl MOTYT HMPOXOAUTH BAOJb IO CYLIECTBY OJWHAKOBBIX H3BUJIMCTBIX
TPAaeKTOpUI MEXAY yKa3aHHBIMH IEPBBIM U BTOPbIM KOHLamu. Hampumep, npu yBenndeHun
pPacCTOSHUS OT MEPBOrO KOHI[A 10 HANPABJIEHUI0 KO BTOPOMY KOHIYy KOpIyca, TPaeKTOpUHU
TpyOONpPOBOAOB MepeIUIeTeHbl APYT ¢ ApyroM. Kak mpommmocTpupoBaHo B YKa3aHHOM NEPBOM
xommiekte 220A TpybompoBonos, TpyOomposoabl 120A, 121A, 320A, 321A ¢ yyerom
MIOBOPOTA HAXOJSTCSI OTHOCUTEIBHO IPYT APYra B Pa3HBbIX MOJIOKEHHSIX BOKPYT ocu 126 BIomb
JUTUHBI KOPIyCa OT YKa3aHHOTO MEPBOro KOHLA IO YKa3aHHOT'O BTOPOTO KOHLIA.

[0041] Kak moka3aHo Ha ¢(ur.5-8, xaxmpli U3 TPyOONPOBOJOB HMMEET IO CYLIECTBY
OJMHAKOBYIO (POPMY TOMEPEYHOTO CEUYCHHUS B KAXKIOM M3 Pa3HBIX MECT MEXIy NEPBbIMH H
BTOPBIMH KOHIIaMU TpyOompoBonos. Hampumep, kaxnblii TpyOONPOBOI MMEET MO CYINECTBY
OIIMHAKOBYIO KPYINyKO (hOpMy MOMEPEYHOro CeueHus, Mmoka3aHHyw Ha ¢ur.5-8. Kpome Toro,
TpyOONpPOBOABI UMEIOT MO CYLIECTBY ONWHAKOBBIE (POPMBI U pa3Mepbl OTHOCHUTEIBHO APYT
npyra. B omHom wnu Oonee BapuaHTax BBIMONIHEHUsT popma w/wim pasmep OIHOro wuim Oojee
TpyOOIPOBOZOB MOTYT M3MEHSTBCS B PasHbIX Mecrtax Tpybomposoma. Hampumep, omuH mimm
Oonee TpyOONpPOBOAOB MOTYT UMETh pa3Mep, KOTOPBIH NMOCTENEHHO YBEJIUYHBAETCS, a 3aTeM
MIOCTETIEHHO YMEHBIIAETCS MEXKAY YKa3aHHBIMH MEPBbIM U BTOPBIM KOHIIAMH, WJIH, KaK BapUAHT,

pasME€p MOXKET MNOCTECNICHHO YMCHBINATHCA, a4 3aTe€M IIOCTCIICHHO YBCJIIMYNBATBCA MECXKIAY
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yKa3aHHBIMH TIIE€PBBIM M BTOPbIM KOHHaMu. Kak Bapumant, ¢opma omgHoro wmwimm Oonee
TpyOOIPOBOZOB MOXKET M3MEHSATBHCS OT IO CYIIECTBY KPYIJIOTO IONEPEYHOro CedeHus: BONU3U
YKa3aHHOTO TE€PBOr0 KOHLA JO IO CYIIECTBY OBAJBHOIO IMOINEPEYHOro CEYeHHs BONU3U
YKa3aHHOT'O BTOPOTO KOHLIA.

[0042] B opmHoM wunu Oojiee BapuaHTAaX BBIMOJHEHWs ¢opMa WM pasMmep
TpyOONPOBOZOB MOTYT U3MEHSITHCS JJIsl O0ECIIEYeHUsT BO3MOXKHOCTH PEryJIMPOBAHUS JaBJICHUS
NepBOM TeKyuel cpeapbl, mepeMelaroIeiicss B TpyOonpoBogax MeKIy BIYCKHBIM KaHAJOM U
BBINTYCKHBIM KaHajioM. Kak BapuaHt, ¢popma u/uinm pazMep TpyOONpPOBOJOB MOTYT M3MEHSATHCS
st obecrieyeHnst BO3MOJKHOCTH PETYJIMPOBAHUST KOJIMYECTBA TEIUIOTHI, MEPEIaBacMOro MEKAY
yYKa3aHHOH NepBOl Tekyuel cpefoi B TpyOONMPOBOJAAX U YKA3aHHOHN BTOPOW TeKydel cpenoil B
KaHayie CcHapyxu TpyOomposomoB. Ha ¢ur.9 mnoxasansl pasaele mpumepsl ¢opm 902-916
NOTIEPEYHOTO ceueHus Tpybonposoaos. OnuH min Oosee TpyOONPOBOAOB MOTYT UMETh (hopmy,
Hanpumep, onHy u3 Gopm 902-916, nns ynydiieHus TersiooOMeHa MEXIy MepBOH M BTOPOM
TEKyUYUMH CpPEelaMu, HaIlpuMep, Onarofapsi yBeJIHUEHHUIO TUIOINAAH TOBEPXHOCTH TPpyOOompoBoaa.
Hanpumep, popma 904 numeer ruomanb nosepxHoctu donbiie, yem dopma 902. Ilepsast Texyuas
cpena, mepemMeniaromascs B Tpydomposone, umeromeM (opmy 904, obecneunBaer mnepenady
OONbLIET0 KOJIMYECTBA TEIUIOBOMH 3HEPTrUU C IOMOIIBIO BTOPOH TEKydel Cpeabl CHapy KU
TpyOOMpoBOa, MO CPAaBHEHUIO C TpyOompoBoaoM, umeromum Gopmy 902. B kauectse npyroro
npumepa, Gpopma TpyOOmpoBoOIa MOKET U3MEHSTh CONMPOTHUBIIEHHE YKa3aHHOH MEpBOil TeKy4en
cpene, KoTopas mepemernaercsi B 3ToM TpyOomposone. Hampumep, TpyObonpoBon, MMeroui
bopmy 906, MOXKET CO3AaBaTh COMPOTUBIICHHE OOJIbIIEE, YeM CONMPOTUBIIEHUE TEKy4el cpene,
KOTOpas nepemMeniaercs B Tpyoonposone, umeromiem ¢popmy 908. B kadecTBe npyroro npumepa,
pasmep TpyOOmpoBOAa MOKET M3MEHSTb CONpPOTHBIEHHE Tekydel cpene. Hampuwmep,
TpyOOonpoBoa, UMerIIHi pasmep Gopmbl 910, MOKET CO31aBaTh COMPOTUBIIEHUE TEKy4eH cpene
Oonbliee, 4eM CONPOTUBIICHHE TEKyuell cpeae, KOTopas NepeMmelnaercs B TPyOOompoBone,
umeromeM popmy 912. Kak Bapuant, ¢opma u/uinm pazMep TpyOOnmpoBoga MOTYT 3aBUCEThb OT
KOJINYECTBA CKPYUYHBAHUN TPyOONpPOBO/A BOKPYT OCH (HAIpPUMEp, YroJl CKPYUYHUBAHHS WIIH YTOJ
HaxsioHa 30° nim 45° OTHOCHUTENBHO OCH), KOJIMYECTBA TPYOOIPOBOAOB B KOMILJIEKTE U T.I1.

[0043] B ogHOM mimn Qojiee BapHaHTax BBIMOJIHEHUS y3el TPyOOIPOBOAOB MOXKET OBITH
cOpMUPOBaH C TIOMOINBIO OHOTO WM OoJjiee aqANTHBHBIX CIIOCOOOB H3TOTOBJICHUS, a
TpyOONPOBOABI MOTYT OBITH COCAMHEHBI C BIYCKHBIM KaHAJIOM U BBINYCKHBIM KaHAJIOM C
MIOMOIIBI0 HEAJIUTUBHBIX CIIOCOOOB M3rOTOBJIEHHs. B kauecTBe ONHOro NpuMepa, OIWUH HIIN
Oonee TpyOOMPOBOAOB MOTYT OBITH BBIIIOJHEHBI M3 MEPBOT0 MaTepHala, a BTOpOil TpyOonpoBox

MOXKET OBITh BBIMOJHEH W3 APyroro, BTOpPOro Martcpualia. Kaxk BapuaHT, 4YaCTb MIEPBOIoO
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TpyOOnpoBoAa MOXKET OBbITH BBHINOJHEHA M3 IEPBOIO MarepHaia, a BTOpas 4acTh yYKa3aHHOTO
nepBOro TpyoonpoBoaa MOXKET OBITh BBINOJHEHA W3 APYroro, BToporo Marepuana. Hampumep,
oauH miu Oosee TpyOONMpPOBOAOB MOIYT OBbITh aJAMUTHUBHO M3TOTOBJIEHBI U3 OJHOIO WUJM Oolee
MaTepuasoB AJsi OOecCredyeHHsi BO3MOXKHOCTH YIPABJICHHUS KOJIMYECTBOM TEIUIOBOH SHEPrUm,
nepeiaBaeMoli MeXAy MepBOW TeKydel Cpenoil U BTOPOH Tekyueil cpemoi, st oOecredeHus
BO3MOXKHOCTH YIIPaBJICHHSI KOJMYECTBOM IepefaBaeMoOi TEIJIOBOW SHEPrUH B OINpPEAeNIEHHOM
MecTe B KaHale, U T.I. B omHOoM wmiu Ooyee BapuaHTax BBIMOJHEHUS OOUH WM OoJjee
TpyOONPOBOAOB MOTYT OBITH AJAUTHBHO U3TOTOBJEHBI U3 MEPBOrO MaTepuaia U MOTYT HUMETh
NIOKPBITHE, PACIONIOKEHHOE BIOJb BHYTPEHHEH MOBEpXHOCTH TpyOomposona. Kak Bapuasr,
BHYTPEHHSSI TIOBEPXHOCTh TPYOOINPOBOAa MOXKET OBbITh BBINOJIHEHA M3 MEPBOrO MaTephaia, a
HAapy>KHasi TIOBEPXHOCTh TPyOOmpoBOAa MOXKET ObITh BBINOJHEHA W3 BTOPOTO MarepHala.
BHyTpeHHsIsI TOBEPXHOCTh MOXKET HMETh MepBYI0 OOpabOTKy TMOBEPXHOCTH (HAMpHUMeEp,
ruapopoOdHOe TOKPBITHE, TUAPOAOPA3HBHYIO OOpalOTKY MOBEPXHOCTH, MOJHUPOBAHHYIO
MOBEPXHOCTD U T.I1.), @ HAPY’KHAs TIOBEPXHOCTb MOXKET UMETh BTOPYIO 00pabOTKy MOBEPXHOCTH
(HampuMep, IMIEPOXOBATYIO TOBEPXHOCTh). Hampumep, rnaakas BHYTPEHHsI IOBEPXHOCTD
TpybomnpoBoaa obecrneunBaeT YMEHbIIEHHE COMPOTUBIICHUS TEKy4el cpefe, MepeMelaroencs
B 5TOM TPpyOONPOBOE, IO CPABHEHUIO C LIEPOXOBATON BHYTpEeHHEH MOBepxHOCTHI0. Kpome Toro,
IIepOXOBaTasi Hapy»KHasl MOBEPXHOCTh MOXKET 00€CIeunBaTh YBEINUYEHNE KOJINYECTBA TETJIOBOM
SHEpruy, nepenaBaeMon MeKAY NNepBO U BTOPOH TEKYyYUMH CpefaMu MO CPABHEHUIO C ITIaJKON
Hapy>KHOHN MOBEPXHOCTBIO.

[0044] B onHOM miu Oosiee BapHaHTaX BBIMOJHEHHs TPYOOMPOBOIBI B KOMILIEKTE MOTYT
UMETh Pa3HOE pPACIOJIOKEHHE OTHOCHUTENIbHO KaXKIOro APYroro TpyOONpoBOAAa KOMILIEKTA.
Hanpumep, Ha ¢ur.5-8 mokaszano, 4To Kakapli U3 KOMILIEKTOB 220A-G COCTOMUT M3 YeThIpex
TpyOOIPOBOAOB, U B KAKJOM KOMILJIEKTE TPYOOIIPOBOABI Pa3HECEHBI MO CYIIECTBY PABHOMEPHO
apyr ot apyra B (opme yerbipexyrosbHuka. Kak BapuanTt, oguH wim 0ojee KOMIUIEKTOB
TpyOOIPOBOZAOB MOTYT MMETh PAa3HOE KOJIUYECTBO TPYOONMPOBONOB, H TPYOOIIPOBOABI B OJHOM
U3 KOMIUIEKTOB MOTYT OBITh Pa3HECEHBI APYT OT Apyra B npyroii ¢opme. Hanpumep, Ha ¢ur.10
NIOKa3aHbl Pa3Hble MPUMEPbl KOMIUIEKTOB TpyOompoBomoB 1020A-1020D. IlepBblii KOMILIEKT
1020A comep:kuT HecsTb TPyOOIPOBOIOB B MEPBOM PACIIONOXKEHHH, a BTOpoi komruiekT 1020B
COIEPKUT JEeCsiTh TPYOONPOBOAOB B JAPYroM pacronokennu. Tperwit komruiekt 1020C
COIEPIKUT BOCEMb TPYOOIPOBOAOB B PACHOJIOKEHHUH, KOTOPOE OTIMYAETCS OT PACIOJIOKEHHUS
komruiekToB 220A-G, nokaszanHoro Ha ¢ur.S. Yerseptoiii kommiekT 1020D conmepXuT 1mecTsb
TpyOOnmpoBOAOB B JApyroM pacnojoxeHud. Kaxk BapuaHTt, y3en TpyOOIpOBOIOB MOXKET

coziepKaTh JM000e KOIHMYECTBO TPYOONpOBOAOB, TPYOOMPOBOALI MOTYT OBITH pa3feieHbl WU
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CTPYIIHMPOBAaHbI B JO00€ KOJWYECTBO KOMIUIEKTOB, KOMIUIEKTBI MOTYT COZAEpKaTh JIH0OOe
KOJINYECTBO TPyOONPOBOAOB, TPYOOIPOBOIBI MOTYT OBITH PACIIONIOKEHBI B JIIOOOM MOpsiKe
OTHOCHUTEJIBHO APYT APYyra U T.I.

[0045] Ha ¢wur.11 mnokasaHel mnpumepbl TPyOONPOBOAOB, HMMEIOIIUX Pa3JINYHbIE
BHYTPEHHHE U HapykHble (opMbl U pasmepsl. Hampumep, nepseiii Tpybonposon 1102 nmeer
HapykHyt0 noBepxHOCTb 1110 um BHyTpeHHIOIO mnoBepxHOCTb 1112, BTopo#, Tperuii wu
4yerBepThIil TpyOorposoasl 1104, 1106, 1108, cOOTBETCTBEHHO, UMEIOT HAPY KHBIE TOBEPXHOCTH,
oOpasyrommue HapyKHbIe MPOQIIN, KOTOPBIE TIO CYLIECTBY AHAJOTMYHBI HAPYXKHOMY MPOGHUITIO
yKa3aHHOTo nepBoro Tpydomnposoxa. Kpome Toro, BHyTpeHHHE MOBEPXHOCTH MEPBOTO, BTOPOTO,
TpeTbero u yerseproro TpydomposomoB 1102-1108 o0pa3yroT BHYTpeHHHE TPYOONpPOBOIBL
UMEIOIIHUE pa3InYHble POPMBI OTHOCHUTENBHO APYT APYra U OTHOCUTEIBHO HAPYKHBIX Mpoduiei
TpyObonpoBonos. Hampumep, HapykHash TOBEPXHOCTh IMEpBOro TpyoOomposoga obpasyer
HApPY>KHBIH NPOQUIb, KOTOPHIH MO CYIIECTBY AHAJIOTMYEH HApPY>KHOMY MpPOQWIO0 BTOPOTO,
TpeTbero u uersepToro Tpyodonposonos. Kak BapuanT, oguH miu Oonee TpyOONMpPOBOAOB MOTYT
UMETb JPYTrOi HapyKHbBIH npodunb (HampuMep, Kak MOKa3zaHHbI Ha ¢(ur.9). BHyTpeHH:ssa
MOBEPXHOCTh YKa3aHHOTO MEPBOro TpydompoBoaa odpasyer BHYTpeHHUH Tpydbonposos, Gopma
KOTOPOTO OTJIMYAETCs OT HApy)KHOro INpoduis yKa3aHHOTroO mepsBoro Tpydomposonma. Kpome
TOT0, BHYTPEHHUN TpyOONpPOBO NEPBOro TpyOorpoBosaa uMeer GpopMmy, KOTopasi OTIHYAETCS OT
(opMbI BHYTpeHHEro TpyOOnpoBOIa YKa3aHHOTO BTOPOro TPyOOoIpoBoaa.

[0046] B omHoMm mnu Oojiee BapuaHTaX BBINOJHEHUS CHCTEMAa TEPMOPETYIHPOBAHUS
COZIEPKUT KOPILYC, UMEOLIUI BIIyCKHOE€ OTBEPCTHE U BBITYCKHOE OTBEPCTHUE, BBITOJHEHHBIE C
BO3MO>KHOCTBIO HAIPaBJIEHUsl NEPBOM TeKy4el Cpelbl B yKa3aHHBIN Kopnyc U u3 Hero. Kopmyc
COMIEPKUT KaHaJ, OTHEJEeHHbIH MO TeKydel cpele OT BIYCKHOIO OTBEPCTHSl M BBITYCKHOTO
OTBEPCTHs. YKa3aHHBIH KaHaJ BBIOJHEH C BO3MOXXHOCTBIO HAIIPaBJICHUS Yepe3 Hero BTOPOMl
Tekyuell cpenpl. C BIYCKHBIM OTBEPCTHUEM M BBITyCKHBIM OTBEPCTHEM COOOMIAETCS MO TeKyden
cpene y3en TpyOOmpoBOMOB. YKa3aHHBIA y3el TPyOONpPOBOAOB CONEPXKUT OTAEIEHHBIE IO
Tekyueil cpene TpyOompoBoabl. Kaxnblii M3 yKa3aHHBIX TpyOONPOBOAOB MPOXOTUT MEKAY
COOTBETCTBYIOLIMM IME€PBbIM KOHLIOM U COOTBETCTBYIOLIUM BTOPbIM KOHLOM BJOJb
COOTBETCTBYIOLIEH W3BWJIMCTOW TPAGKTOPHH. YKa3aHHbIE TPYOONPOBOIBI MEPEIIETEHBI PYT C
APYIOM MEXJy VyKa3aHHbIMU @EPBbIMU KOHLAMH M YKa3aHHBIMH BTOPBIMU KOHLIAMH.
TpyOorpoBozbl pacmoyioKeHbl ¢ 00EeCIIeYeHHEM BO3MOXKHOCTH MPOXOXKIEHHsI BTOPOH TeKydeil
cpembl, B TpOLECCE €€ NPOTEKaHWs uepe3 KaHall, IMOBEPX YKa3aHHBIX TPYOONpPOBOIOB C
obecriedeHreM 0OMeHa TEIIOBOH SHepruel ¢ nepBoi Tekydel Cpenoi Mo Mepe ee nepeMereHHs

B KQX/I0M U3 TPyOOIPOBOIOB.



16

[0047] Kak BapuaHT, y3en TpyOONpPOBOAOB MOXKET COAEPKaTb OAHO Wiu Ooree muied,
COEAMHEHHBIX C TPyOONpOBOAAMH M MPOXOAIINX MEXKIAY HUMH. YKa3aHHbIe OHO WM Ooiee
IUled MOTYT TOIJEPKUBATh IMOJIOKEHHE KaKAOro M3 TPyOOIPOBOIOB OTHOCHUTENBHO KaXKIOTO
apyroro TpyOOmpoBOAa MEXAY COOTBETCTBYIOIIMMH NEPBBIMH W BTOPBIMH  KOHLIAMH
TpyOOIPOBOIOB.

[0048] Kak BapuaHT, OMHO WK OoJiee Mjied MOTYT MOANEPIKUBATH COOTBETCTBYIOLIYIO
U3BUJIUCTYIO TPAEKTOPHUIO KAXKIOTO M3 TPyOONPOBOAOB OTHOCUTENBHO U3BHJIMCTOHN TPaeKTOPUU
Ka)XI0r0 APYroro Tpyoonposoa.

[0049] Kak BapuwaHT, ONHO Wiu Ooyiee Mjied MOTYT MOAAEPKUBATH CIUPATIEBUIHOE
NOJIOXKEHHE KKIOro TPYyOOIpPOBOIa OTHOCUTENBHO APYT APyra BOKPYT LEHTPAIBbHOH OCH.

[0050] Kak BapuaHT, KaXObli M3 yKa3aHHBIX TPyOONPOBOAOB HMMEET IEPBBIH KOHEL,
BTOPOM KOHELl U U3BUJIMCTYIO TPACKTOPHIO.

[0051] Kak BapuaHT, TpyOOmpOBOABI MOTYT OBITH CHHPAIBHO 3aKPYyUEHBI BOKPYT OCH
MEKAY YKa3aHHbIMH NEPBBIMH U BTOPBIMH KOHLIAMU TPYOONPOBOAOB.

[0052] Kak BapuaHT, MePBbIA U3 YKa3aHHBIX TPYyOOIPOBOAOB MOXKET UMETh BHYTPEHHIOIO
MOBEPXHOCTh, OOpPa3yIOIIYI0 MeEpBBI BHYTpeHHUil TpybompoBoa. BTopoill u3 yka3aHHBIX
TpyOOIPOBOZAOB MOXKET MMETh BHYTPEHHIOIO IMOBEPXHOCTh, OOPa3yIOINyI0 BTOPON BHYTPEHHHH
TpyOOmIpOBO.

[0053] Kak BapuwaHT, yka3aHHbIH NepBbI BHYTPEeHHUN TpybompoBox mumeer (opmy,
KOTOpast OTIINYAeTCst OT POPMBI YKa3aHHOTO BTOPOrO BHYTPEHHETO TPpyOOnpoBoa.

[0054] Kak BapuaHT, yKa3aHHbIE MEPBbIH M BTOPOH TPyOOMPOBOABI MOTYT OBITH
NEeperuIeTeHbl APYyr € IPYroM MEKAYy MNEPBbIMU U BTOPBIMU KOHLIAMHM YKA3aHHBIX MEPBOrO U
BTOPOT'O TPyOOIIPOBOJIOB.

[0055] Kak BapwaHT, MepBbIi W3 YyKa3aHHbIX TPyOONMPOBOJOB HMMEET HAPYKHYIO
MOBEPXHOCTh, OOpa3yIINY0 HAPYXKHBIH Npoduiib, M MNPOTHBOIMOJIOKHYK) BHYTPEHHIOKO
MOBEPXHOCTh, O0pa3yrOLIyI BHYTpeHHUI TpyOomposon. HapykHbii nmpoduiib MOXKET HMETh
¢bopmy, koTopasi oTIn4aeTcst OT GOpMbI BHYTPEHHETO TpyOonpoBoaa.

[0056] Kak BapuwaHT, cHUCTeMa MOXKET COAEpKaTh OIHO WIH OoJiee YCTPOWCTB
YIPaBJICHUsS] IOTOKOM TEKY4eH Cpefbl, COSAMHEHHBIX C KOPIYCOM. YKa3aHHbIE OJHO MU Oojee
YCTPOWCTB YNPABJIECHUs MOTOKOM TEKy4el Cpenbl BBINOJHEHBI C BO3MOXKHOCTBIO YIPaBIEHUS
PacxonoM BTOPOU TEKY4YeU Cpelibl B KaHaJe.

[0057] Kak BapwaHT, yKka3aHHble OOHO WM OoOJiee YCTPOMCTB YIPaBJICHHS TTOTOKOM
TeKyuell Cpeabl MOTYT COAEp:KaTb ONHY WK Oojiee BO3AYXONYBOK, BEHTUIATOPOB, HACOCOB,

KJIAMaHOB, MEPErOPOAOK HITH Mpope3eii.
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[0058] Kak BapuaHT, OgHO Hiu OoJiee yCTPONCTB YIPABISHHUS MMOTOKOM TEKy4YeH Cperbl
BBINIOJIHEHBI C BO3MOXKHOCTBIO M3MEHEHHUs Pacxona BTOPOW TEKy4del Cpeibl IJs YIPaBJICHHUs
KOJIMYECTBOM TEIJIOBOM 3HEPIHM, NEPEAaBacMOM MEXAY MEPBOM TEKy4Yel CPenod U BTOPOU
TeKy4el cpenoil.

[0059] Kax BapumaHT, yKa3aHHbIE OTHEJIEHHbIE IO TeKydeH cpene TpyOOmpoBOIBI
SIBJIIIOTCSI  TIEPBBIM KOMILJIEKTOM OTHEJEHHBIX IO TeKydel cpene TpyOOmpoBoaoB. Yien
TpyOONPOBOZAOB MOJKET COAEpKAaTh BTOPOH KOMIUIEKT OTHEJICHHBIX IO TeKy4Yel cpene
TpyOOIPOBOIOB.

[0060] Kak BapwaHT, MeXIy YyKa3aHHbIM IE€PBbIM KOMIUIEKTOM TPyOONpPOBOIOB U
YKa3aHHBIM BTOPBIM KOMIUIEKTOM TPYOOIPOBOZAOB MOKET OBITh pa3MeIleHa KOHCTPYKIIHS.

[0061] Kak BapmaHT, KaXObli W3 YKa3aHHBIX TPYOONPOBOIOB MOXET COOOIIATHCS MO
TEeKy4el cpefie C BIYCKHBbIM KaHaJIOM. 110 MeHbIlel Mepe 4acTb NepBON TEKy4el Cpeabl MOXKET
OBITh HaIPaBJICHA B KAKIBIH M3 TPYOOIPOBOOB Yepe3 BIYCKHOM KaHaJL

[0062] Kak BapwaHT, KaXObli U3 YKa3aHHBIX TPYOONPOBOIOB MOXET COOOINATHCS MO
TeKyuell cpene C BBITYCKHbIM KaHajoM. IlepBas Tekydas cpema MOKeT OBITh HampaBJeHa
HapY>Ky U3 KaXI0ro TpyObonpoBoa yepe3 BhITyCKHON KaHaJl.

[0063] B omHoM mnm Oosiee BapuaHTaxX BBIMOJHEHUS CHUCTEMa TEPMOPETYJIHPOBAHUS
COIEPKUT KOPIYC, UMEIOIIUNA BIyCKHOE OTBEPCTUE U BBIITYCKHOE OTBEPCTHE, BBIIIOJIHEHHBIE C
BO3MOKHOCTBIO HAIlpaBJICHMsI IEPBOM TeKy4ell cpeAbl B yKa3aHHBIN kopryc U u3 Hero. Kopmyc
TAK)K€ CONEP>KUT KaHajl, KOTOPBI OTAENEH MO TeKy4del cpefe OT BIYCKHOIO OTBEPCTUS U
BBIIIYCKHOTO OTBEPCTHs. Y KA3aHHBIM KaHaJ BBINOJHEH C BO3MOXXHOCTBKO HAIIPABJICHUs 4e€pe3
Hero BTOpPOil Teky4ei cpenbl. C BIYCKHBIM OTBEPCTHEM M BBITYCKHBIM OTBEPCTHEM COOOINAETCSI
Mo Teky4eill cpeme y3en TpyOoOmpoBOmOB. YKa3aHHBIA y3ed TPyOONPOBOAOB COHEPIKHUT
OTAEJICHHbIE MO TeKydel cpene TpyOompoBonbl. Kakaplii M3 yKa3aHHBIX TPYOONPOBOIOB
MIPOXOAUT MEXAY COOTBETCTBYIOIIMM IE€PBBIM KOHLIOM M COOTBETCTBYIOLIUM BTOPBIM KOHLIOM
BIOJIb COOTBETCTBYIOIIEH H3BUJIMCTONW TPAEKTOPUH. Y3l TPyOONPOBOIOB CONEPKUT OXHO HIIH
Oonee Tuied, COCAMHEHHBIX C YKA3aHHBIMH TPYOONPOBOAAMH M MPOXOMSIIUX MEXKIY HUMH.
VYka3zaHHbIe ONHO WM OoJiee TUIeY BBIMOJIHEHBI ¢ BO3MOXKHOCTBIO TOANEPKAHHS TOJOKEHHUS
KQXIOro U3 TPyOONPOBOJOB OTHOCUTENBHO KaXKIOTO APYroro TPyOONmpoBOma MeEXIy
COOTBETCTBYIOLIMMHA TEPBBIMH W BTOPBIMH  KOHLAMH  TPyOONpPOBOIOB.  YKa3aHHBIE
TpyOONPOBOABI MEPEIUIETEHbl APy C IPYroM MeXAy VKa3aHHbIMHU IE€PBBIMH KOHIIAMU H
BTOPBIMH  KOHLAMH. TpyOOmpoBOABI  pacroyiokeHbl ¢  OOeCHeYeHHeM  BO3MOJKHOCTH

MPOXOXKJIEHUsI BTOPOM TeKydel cpepl, B IpOLEcce €€ MPOTEKaHWUsl 4Yepe3 KaHaj, IOBepX
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yKa3aHHBIX TPyOONpPOBOAOB ¢ oOecrieueHreM OOMeHa TEIUIOBOW 3HEPrueil ¢ mepBoil Tekydei
Cpenoii Mo Mepe ee MepeMeLIeHns B KaX/IOM U3 TpyOOIpoOBOAOB.

[0064] Kak BapuaHT, Ka>kablil U3 TpyOONPOBOAOB UMEET NEPBBIIl KOHEL, BTOPOH KOHELl U
U3BUJIUCTYIO TPAEKTOPHIO.

[0065] B omHoM mnm Oojee BapuaHTaX BBINOJHEHUS CHUCTEMa TEPMOPETYIHPOBAHUS
COZIEP>KUT KOPIIYC, UMEIOLINI BITyCKHOE OTBEPCTHE U BBIMTYCKHOE OTBEPCTHE, BBITIOJHEHHBIE C
BO3MO>KHOCTBIO HAIPaBJIEHUs NEPBOM TeKy4del Cpelbl B yKa3aHHBIN Kopnyc U u3 Hero. Kopmyc
TaK)K€ CONEP’KUT KaHaj, KOTOPbI OTHENeH MO TeKyueH cpelne OT BIYCKHOIO OTBEPCTHS U
BBIIIYCKHOTO OTBEPCTHs. YKa3aHHbII KaHal BBIIOJHEH C BO3MOXXHOCTBIO HAIIPaBJICHUs 4epes3
Hero BTOpPOil Tekyder cpenbl. C BIYCKHBIM OTBEPCTHEM H BBIITYCKHBIM OTBEPCTHEM COOOIIAETCSI
Mo TeKy4eil cpene y3en TpyOOompoBOAOB. YKa3aHHBIA y3ell TPyOONPOBOAOB CONEPIKUT MEPBBIM
KOMILIEKT OTAEJIEHHBIX MO TeKy4deH cpene TpyOOnmpOBOJOB U BTOPOH KOMIUIEKT OTAEJEHHBIX 110
Tekyueil cpene TpyOornpoBonos. Kaxxaeiii 3 TpyOONPOBOIOB YKa3aHHOTO MEPBOTO KOMIUIEKTA U
YKa3aHHOTO BTOPOTO KOMIUIEKTA IPOXOAUT MeEXAYy COOTBETCTBYIOLIMM IIEPBbIM KOHIIOM U
COOTBETCTBYIOLIMM BTOPbIM KOHILIOM BJOJIb COOTBETCTBYIOLIEH W3BHJIMCTON TPAEKTOPHUU.
TpyOorpoBozabl yKa3aHHOTO TEPBOTO KOMIUIEKTa MEPEIJIETeHbl APYr C APYrOM MEXAY
YKa3aHHBIMU TIEPBbIMU KOHLAMH U BTOPbIMHU KOHLAMH. TpyOOmpoBOABI yKa3aHHOIO BTOPOTO
KOMIUIEKTA MEpeIuIeTe bl Ipyr C APYTOM MEXKIY YKa3aHHbIMU MEPBBIMU U BTOPBIMU KOHLIAMHU.
TpyOonpoBonbl yKa3aHHBIX MEPBOrO M BTOPOrO KOMIUIEKTOB PACIIONOXKEHBI ¢ OOecredeHueM
BO3MOKHOCTH MPOXOKIAEHHUs] BTOPOU TEKydel Cpelibl, B NMPOLECcCe €€ MPOTeKaHus Yepe3 KaHal,
noBepx TPyOOMPOBOZOB YKA3aHHBIX MEPBOrO M BTOPOTO KOMILIEKTOB ¢ obOecrieueHreM oOMeHa
TEIUIOBOM SHEPTUEN ¢ MEepBON TEKydel Cpeaoi Mo Mepe €€ NMepeMeleHUs] B YKa3aHHbIX I1€PBOM
¥ BTOPOM KOMITIEKTax TPyOOIpOBOIOB.

[0066] Hcnonp3yemble B JaHHOM JAOKYMEHTE TEPMUHBI «IIPOLIECCOPY» U KKOMIIBIOTEPY, a
TaKXKe CBSI3aHHBIE C HUMH TEPMHHBI, HAIIPUMEP, KYCTPOHCTBO 0OpabOTKMY», «BBIUHUCIUTENBHOE
yCTPOMCTBO» U «KOHTPOJUJIEP» MOIYT HE OIPaHUYMUBATBCS TOJBKO TEMHM WHTErpajbHbIMU
CXE€MaMH, KOTOpble B JaHHOW OOJNACTM TEXHUKH HA3bIBAIOTCS KOMITBIOTEPOM, a MOTYT
OTHOCUTBCSI K MUKPOKOHTPOJIJIEPY, MHUKPOKOMIIBIOTEPY, NPOrpaMMHUPYEMOMY JIOTMHECKOMY
koHTposuiepy (I1JIK), monesoit mporpaMmMupyeMoil BEHTUIIBHON MaTpHIe, MHTETPAJIBHON CXeMe,
cneunUIHON U1 KOHKPETHOTO TMPHJIOXKEHUS, W APYTUM NPOTPAMMHPYEMBIM CXEMaM.
Ilopxopsmas naMaTh MOXET COAepKaThb, HAaIpUMep, KOMIbIOTEPHO-UUTAEMBbIH HOCUTEINb.
KoMnprOTepHO-UNTAEMBII HOCHUTENb MOXKET ObITh, HAMpHUMEp, MaMATBIO C MPOH3BOJBHBIM
noctynoM (RAM), KOMIBIOTEPHO-YUTAEMBIM SHEPrOHE3aBUCHMBIM HOCHTENEM, HalpuMep,

(1)J'IBI_H-H3MHT]>}O. TepMI/IH ((3H€pFOH€3aBI/ICI/IMbII\/'I MAaIIMHOYUTAEMbIH HOCUTEJIb NpeaCTaBIISICT
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co0Ol MarepuanbHOE KOMIBIOTEPHOE YCTPOMCTBO, BBIMOJIHEHHOE C  BO3MOXHOCTBIO
KPaTKOCPOYHOIO U JAOJTOCPOYHOTO XpaHEeHUs: MHOOPMALUH, HANpUMep, MAIIHHOYUTAEMbIX
WUHCTPYKLUH, CTPYKTYp JAHHBIX, IPOrPAaMMHBIX MOAYJEH U MOAMOAYJEH WU APYTUX JaHHBIX B
mobom ycrpoiictee. Takum 00pa3om, OnHMCaHHbIE 31€Ch CIIOCOOBI MOTYT OBITh 3aKOAMPOBAHBI B
BUAE WCIOJHAEMBbIX HMHCTPYKLHH, BBINOJIHEHHBIX B MAaT€pUAIbHOM, 3SHEPTrOHE3aBUCHMOM,
MAIIUHOYMTAEMOM HOCHUTENIE, BKJIFOYAs, Oe3 OrpaHUYeHUl, YCTPOMCTBO XpaHEHUS W/WJIH
YCTPOHCTBO TaMATH. Takue WHCTPYKLUUU TMPH BBIMIOJHEHUH MPOLECCOPOM O0ECTIeUnBAIOT
BBITTOJIHEHHE MPOLIECCOPOM 110 MEHBLIEH Mepe YacTH OMHCAHHBIX 37eCh crocodoB. Hampumep,
yKa3aHHBbIII TEPMUH BKJIOYAaeT MaTepHalibHble, CUHUThIBAEMble MAIIMHON HOCHUTENH, BKJIIOYAs,
0e3 OrpaHWYEHUs, SHEPrOHE3aBUCHUMBbIE KOMIIBIOTEPHBIE YCTPOHCTBA XPAHEHUs] HaHHBIX,
BKJIFOYasi, O€3 OrpaHHYeHHs], SHEPrO3aBUCHMbBIE W HHEPrOHE3aBUCHMbIE HOCUTENH, a TaKXkKe
CbEMHBIE W HECHhEMHBbIE HOCHTEIH, TaKH€ KaK BCTPOCHHOE IPOrpaMMHOE olecreueHmue,
¢usnueckne u BUpTyanbHble Xpanwiuma, CD-ROM, DVD u npyrue uudpoBble NCTOUHHUKH,
Takue Kak ceTb uin HTepHeT.

[0067] ®@opMbl €IUHCTBEHHOIO YHCJAa BKJIOUYAIOT CChUIKM Ha MHOXKECTBEHHOE YHCIIO,
€CJIM KOHTEKCT SIBHO HE€ JIUKTYeT MHOe. BbIpa’keHus «kak BapuHaHT» WIH «IOMOJIHUTEIBHO»
O3HAYaeT, YTO ONMHCHIBAEMOE BIIOCIEICTBUU COOBITHE WM OOCTOSITENBCTBO MOXKET IPOU30HTH
WIN HE MPOU30MTH, U YTO OMHCAHUE MOXKET BKJIIOYATh CIydad, KOTAa COOBITHE MPOUCXOAUT, U
Clly4au, KOra OHO He mpoucxoauT. [IpubnmxeHHsle GOpMYyITUPOBKH, HCIOIb3YeMbIe B JAHHOM
OIUCAHUH U B (POpMyJie N300pETeHHUs, MOTYT OBITh IPUMEHEHbI C BO3MOXKHOCTBIO H3MEHEHHMS
MO0Oro KOJNMYECTBEHHOTO MPEACTABJICHHs, KOTOPOE MOXKET MAOMYyCTHUMO H3MEHSAThCS Oe3
U3MEHEHUsT OCHOBHOH (DYHKIMH, C KOTOPOW OHO MOXKeT ObITh CBsi3aHO. COOTBETCTBEHHO,
3HauU€HHE, W3MEHEHHOE€ TePMHUHOM WJIM TEPMUHAMH, TAKUMH KaK «OKOJIO», «B OCHOBHOM» U
«MPUOIM3UTETHHOY», MOXKET HE OrPAaHMYMBATHCS TOYHBIM YKa3aHHBIM 3HaueHHeM. 110 MeHbeit
Mepe B HEKOTOPBIX CIIy4dasX NPUOIU3UTENBHBIA SI3BIK MOXKET COOTBETCTBOBATh TOYHOCTH
npubopa ayisi U3MEpPEeHUs BENUYMHBL. B naHHOM ommcaHuu U B Qopmysie H300peTeHus
OrpaHUYEHUs THANa30Ha MOTYT ObITh OOBEOMHEHBbI H/UJHM 3aMEHEHbBI, TAKHE TUANa30Hbl MOTYT
ObITh MIEHTH(PUUUPOBAHBI M BKJIIOYATh BCE COAEpIKALINECS B HUX MOAMWAMNA30HBI, €CIH
KOHTEKCT WJIM ONHUCAaHUE HE YKa3bIBAET HAa HHOE.

[0068] B nmaHHOM OMHMCAaHUHM WCIOJB30BAHBl TPUMEPHI [JIsI PACKPHITHUS BapUAHTOB
BBITTOJIHEHUST M300pETeHMs, BKIJIOYAs HAWIYYIOUH BapuaHT, M Ui TOTO, 4YTOOBI 1aTh
BO3MOXKHOCTh CHELMAJIMCTY B JaHHOH OOJacTH peanu3oBaTh BAPUAHTHI  BBIOJIHEHHS
n300peTeHnst Ha MPaKTHUKEe, BKJIOYAash M3TOTOBJIEHHE M HCIOJIb30BAaHUE JIOOBIX YCTPOMCTB HIIU

CHUCTeM U BBINOJHEHUE JIFOOBIX BKJIFOUEHHBIX CIOCO00B. Dopmysia M300peTeHus: orpenessier
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00beM OXpaHbl M300pPETeHMs, U BKJIOUAET JAPYyrue MPUMEpPBI, KOTOPbIE MOTYT MpPEICTABUTH
CHELMANIUCTBl B JAaHHOW O0NacTH TeXHUKH. Takue Apyrue npuMepbl NpeAHa3HAYEeHbI IS
BKJIIOYEHUS B 00BeM (OpPMyJIbI H300pETEeHUs], €CIM OHM HMEIOT CTPYKTYpPHBIE 3JIEMEHTHI,
KOTOpBIE HE OTJIMYAIOTCS OT OYKBAaJIBHOTO M3JIOXKEHHs B (OopMyJie N300peTeH s, MIH €CIIH OHU
BKJIIOYAIOT OSKBHUBAJICHTHBIE CTPYKTYpPHBIE 3JIEMEHTHl C HECYIUECTBEHHBIMH OTJIMYUSAMH OT

OyKBaJIbHOTO M3JIOKEHHSI B (POpMYyJie H300pETeHUSI.



®OPMYVYJIA H30BPETEHUA

1. Cucrema TepMOperyaInpoOBaHus, COAepsKaIlas

KOPIYC, MMEHILINI BIYyCKHOE OTBEPCTHE U BBINYCKHOE OTBEPCTUE, BBIIIOJIHEHHBIE C
BO3MOKHOCTBIO HaIlpaBJICHMsI IEPBOM TEKy4Yell CpeAbl B YKa3aHHBIN KOPIYC U U3 HEro, NpU4eM
KOPIYC TaK)Xe COMAEP>KUT KaHaJl, OTAEJEHHBbIM MO TeKy4del Cpefe OT BIYCKHOTO OTBEPCTUS U
BBIITYCKHOTO OTBEPCTHUSI U BBINOJHEHHBIH C BO3MOKHOCTBK) HAIIPABIEHHUS 4YEPE3 HEro BTOPOU
TEeKy4el Cpenbl, U

y3en TpyOOompoBOAOB, COOOIIAOMIUIICS MO TeKydel cpene ¢ BIYCKHBIM OTBEPCTHUEM H
BBIITYCKHBIM OTBEPCTHEM M CONEPKAIIMH OTHENICHHBIE 1O TEeKy4ed cpeme TpyOOmpoBOABI,
KQOKIbII U3 KOTOPBIX MNPOXOAUT MEXKAY COOTBETCTBYHOLIMM NEPBbIM KOHLOM W
COOTBETCTBYIOLIMM BTOPBIM KOHLIOM BAOJIb COOTBETCTBYIOIIEH U3BUIIUCTON TPAEKTOPUH,

NpUYeM YKa3aHHbIE TPyOONpPOBOABI MEPEILIETEHBI APYT ¢ APYTOM MEXKAY YKa3aHHBIMU
NEePBbIMU KOHIIAMU U YKa3aHHBIMU BTOPBIMU KOHLIAMH,

IPU 3TOM TPYOOIPOBOABI PACTIOIOKEHBI C OOECIIEUEHHEM BO3MOXKHOCTHU MPOXOKIEHHS
BTOPOM TEKy4Y€Hl CpeAbl, B MPOLECCe €€ NPOTEKaHWs 4Yepe3 KaHajl, MOBEPX YKAa3aHHBIX
TpyOonpoBoaoB ¢ obecnieueHreM OOMEHa TEIUIOBOM SHEpPruel ¢ yKa3aHHOH MepBOH TeKyueil
Cpenoii Mo Mepe ee MepeMeLIeHns B KaXKIOM U3 TpyOOIpOBOAOB.

2. Cucrema no mn.1, B KOTOpO#l y3en TpyOONpPOBOAOB AOMOJHUTEIBHO COAEPKUT OIHO
win Oojyiee IJied, COCAMHEHHBbIX C TPyOONpOBOJAMU M NPOXOASLIMMHU MEXIY HUMH, MPUYEeM
yKa3aHHbIE ONHO WM OoJjiee IUIed BBINOJHEHbI C BO3MOXKHOCTBIO MOAJEPIKAHUS MOJOKEHHS
KQXI0ro u3 TpyOONMPOBOJOB OTHOCUTENIBHO KaXIOrO JAPYroro TpyOOmpoBoga MEXIY
COOTBETCTBYIOLIMMHU MEPBBIMH U BTOPBIMH KOHIIAMU TPYOONPOBOIOB.

3. Cucrema mo m.2, B KOTOpOH yKa3aHHbIE OAHO WK OoJyiee IUied BBITOJHEHBI C
BO3MOJKHOCTBK) MOAJEPKAHUS COOTBETCTBYIOINEW M3BMJIMCTONM TPAEKTOPUU KaXKIAOIO U3
TpyOONPOBOZOB OTHOCUTENBHO U3BHIIUCTON TPAEKTOPHH KaKAOTO IPYroro TpyoornpoBoa.

4. Cucrema 1o m.2, B KOTOpOH yKa3aHHbIE ONHO WM OoOjiee IJied BBITIOJHEHBI C
BO3MOXKHOCTBIO ~ TIOAZEPKAHMUSA  CIUPAJEBHIHOIO  IOJIOKEHHMsI KaKOoro TpyOomposoxa
OTHOCHUTEJIBHO JIPYT APYyra BOKPYT OCH.

5. Cucrema mo 1.1, B KOTOPOH KaKAbIH M3 YKA3aHHBIX TPYOONPOBOMOB UMEET MEPBBIN
KOHEL, BTOPO KOHELl U U3BUJIUCTYIO TPACKTOPHIO.

6. Cucrema 1o 1.1, B KOTOpOI TPyOOIIPOBOMBI CIUPATIBHO 3aKPYUEHBI BOKPYT OCH MEKAY

YKa3aHHbIMU MIEPBBIMH U BTOPbIMU KOHLIAMU TPY6OHpOBOI[OB.
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7. Cucrema mo 1m.l, B KOTOpOHl mepBbI M3 yKa3aHHBIX TPYOOIPOBOIOB HMEET
BHYTPEHHIOIO TOBEPXHOCTb, OOPa3yIOLIYIO NEPBbI BHYTPEHHUI TpyOONpOBOA, a BTOPOH H3
yKa3aHHbIX TPyOONpPOBOZAOB HMEET BHYTPEHHIOID IOBEPXHOCTb, OOpPa3yIOIIyI0 BTOPOH
BHYTPEHHUI TpyOOIpoBo.

8. Cucrema no 1.7, B KOTOPOH yKa3aHHbIH NEpBbI BHYTPEHHUH TpyOONpoBOA HMMeeT
¢dopmy, KoTOpast OTINYAETCs OT POPMBI YKa3aHHOTO BTOPOTr'O BHYTPEHHETo TPyOOnpoBoaa.

9. Cucrema mo 1.7, B KOTOPOH YKa3aHHblE MEPBBIA W BTOPOH TPyOONPOBOIBI
NeperyieTeHbl APYr C IPYroM MEXAY MEepPBbIMH U BTOPBIMH KOHLAMH YKa3aHHBIX IEPBOrO U
BTOPOT'O TPYOOIIPOBOJIOB.

10. Cucrema mo m.l, B KOTOpOHl mNepBBIi M3 YKa3aHHBIX TPYOOIPOBOIOB HMEET
HApPY>KHYIO TOBEPXHOCTh, OOpa3yIOLIyI HapPY KHBIHI npodmiib, M TPOTHUBOIOIOKHYIO
BHYTPEHHIOIO TIOBEPXHOCTb, OOpa3yoLIyl0 BHYTPEHHUH TpPyOONpPOBOA, MpPUYEM HAPYKHBIHI
npoduib uMeeT GopMy, KOTOpasi OTIINYAETCs OT (POPMBI BHYTPEHHETO TPYOOIpoBoOIa.

11. Cucrema mo 1.1, AONMOSHHUTENBHO COAEpKaIlas ONHO MK Oonee YCTPOKCTB
yIOpaBleHUs] TOTOKOM TeKydell cpeabl, COEAUMHEHHBIX C KOPIYyCOM M BbINOJHEHHBIX C
BO3MO>KHOCTBIO YIPABJICHHs PACXOAOM BTOPOU TEKy4€el Cpelbl B KaHaJE.

12. Cucrema no n.11, B KOTOpo#l yka3aHHbIE OJHO WM OOJiee YCTPOMCTB YIIpaBIIEHHS
IIOTOKOM TeKy4el cpenbl CoAepKaT OAHy WIH Oojee BO3AYXONYBOK, BEHTUJSITOPOB, HACOCOB,
KJIAMIAHOB, NIEPErOPOAOK UJIH MPOPE3EH.

13. Cucrema mo .11, B KOTOpOW yKa3aHHbIE OFHO WIM OoJiee YCTPOWCTB YIIPABICHUS
MOTOKOM TEKy4el Cpefbl BBINOJIHEHbI C BO3MOXKHOCTBK) M3MEHEHMsI Pacxojia BTOPOH TeKyuen
cpenbl IJis1 YIpaBJ€HUs KOJIMYECTBOM TEIUJIOBONW JHEPrUHU, IMepefaBaeMON Mexay MepBOon
TEKy4ell Cpenoil 1 BTOpOM TeKydel Cpeaoil.

14. Cucrema mno mn.l, B KOTOpOHl yKa3aHHble OTHEJ€HHbIE [0 TeKyuel cpene
TpyOONPOBOABI  SIBJIIFOTCS.  MEPBBIM ~ KOMIUIGKTOM  OTHEJIEHHBIX 1O TEKy4el cpene
TpyOONPOBOAOB, MpHYEM y3el TPyOONPOBOAOB IOMOJHUTEIBHO CONEPKUT BTOPOH KOMILIEKT
OTAENIEHHBIX MO TEKy4el cpene TpyOonmpoBOIOB.

15. Cucrema no n.14, B KOTOpOiIl UMeeTCsl KOHCTPYKLIMSL, BBIIIOJIHEHHAsS! C BO3MOKHOCTBIO
pa3sMeLIeHNsT MEXy YKa3aHHBIM TMEPBbIM KOMILIEKTOM TPYOONPOBOAOB M YKa3aHHBIM BTOPBIM
KOMIUIEKTOM TpyOONpOBOIOB.

16. Cuctema 1o 1.1, B KOTOPOH KaXKAbIA U3 YKa3aHHBIX TPyOONPOBOAOB COODOIAETCS TIO
TeKy4ell cpenie ¢ BIYCKHBIM KaHAJIOM ¢ oOecriedeHneM BO3MOKHOCTH HAIPABJICHUS 110 MEHbIIEH

Mepe 4acTU NMEePBON TeKy4del Cpeabl B KAKIbIA U3 TPyOOIIPOBOAOB Yepe3 BIYCKHON KaHaI.



17. Cuctema 1o 1.1, B KOTOPOH KaXAbIH M3 YKA3aHHBIX TPYyOOIPOBOAOB COOOIIAETCS IO
TeKyuell cpene C BBIMYCKHbIM KaHAJIOM C OOeCcredeHHeM BO3MOXKHOCTH HalpaBJIeHUs MepBOH
TeKyuel cpeqbl U3 KaXX0ro TpyooIpoBoa yepes BbITyCKHON KaHal.

18. Cucrema TepMOperyJIMpoOBaHUsI, COeprKaLas

KOpIyC, COAep Kaluil BIyCKHOE OTBEPCTUE U BBIIYCKHOE OTBEPCTHE, BBINOJIHEHHBIE C
BO3MOXKHOCTBIO HAIpaBJICHUSI IEPBOM TeKy4el Cpelbl B YKa3aHHbBIA KOPIYC U U3 HEro, MpuYeM
KOPIIyC TaK)Ke COAEP>KUT KaHall, OTAENEHHBIM MO TeKy4del cpefe OT BIYyCKHOTO OTBEPCTUS U
BBIITYCKHOTO OTBEPCTHSI M BBIMOJHEHHBIH C BO3MOXXHOCTBHIK) HAIPAaBJIEHUS Yepe3 HEro BTOPOU
TEeKy4el Cpenbl, U

y3en TpyOOmpoBOAOB, COOOIIAOMIUIICS MO TEKydeH cpene ¢ BIYCKHBIM OTBEPCTHEM H
BBIMYCKHBIM OTBEPCTHEM U COIEpKallNil OTHENIEHHbIE MO TeKydel cpene TPyOOmpOBOIBI,
MpUYeM KaXIbIi U3 YKa3aHHBIX TPYOOIPOBOIOB MPOXOAUT MEXKAY COOTBETCTBYIOIIUM MEPBBIM
KOHLIOM U COOTBETCTBYIOIIMM BTOPBIM KOHLIOM BJOJIb COOTBETCTBYIOIIEH W3BUJIMCTOU
TPAEKTOPHUH, TIPU 3TOM y3eJ TPYyOOIPOBOAOB CONEPKUT OAHO MM OoJiee Tuied, COETMHEHHBIX C
YKa3aHHBIMH TPYyOOMPOBOAAMH U MPOXOISALINX MEXKAY HUMH, NPUYEM yKa3aHHbIE OIHO WJIH
Oomee TuIEY BBIIOJHEHBI C BO3MOXKHOCTBIO TOANEP)KAHMUSA TIOJIOKEHHS] KaXJOro W3
TpyOONPOBOZOB OTHOCUTENBHO KAXKAOTO APYroro TpyoOmpoBOAa MEXKAY COOTBETCTBYIOIIMMU
MIEPBBIMU H BTOPBIMU KOHIIAMH TPYOOIIPOBOIOB,

npuYeM yKa3aHHble TPyOOMPOBOIBI MEPEIIETeHbl APYT ¢ APYTOM MEKAY YKa3aHHBIMU
NEPBbIMU KOHL[AMH U YKa3aHHBIMU BTOPbIMU KOHLIAMH,

NPU 3TOM TPYOOMPOBOIBI PACTIOIOKEHBI ¢ 00ECIeYeHUEM BO3MOXKHOCTH MPOXOXKICHHUS
BTOPOM Teky4ell cpenpl, B IIpoLEccCe ee NPOTeKaHus dYepe3 KaHal, IOBEPX YKa3aHHBIX
TPyOOINpPOBOIOB C obecrieueHHeM OOMEHa TEIUIOBOUM SHEpPrHel ¢ MepBOM TeKydel Cpemoi Mo
Mepe ee NepeMeIleHHs] B K&KI0M U3 TPyOOIpOBOIOB.

19. Cucrema mo m.18, B KOTOpOW KaxkIblii U3 TPyOOMPOBONOB MMEET MEPBBINA KOHEI,
BTOPOI KOHELl U U3BWJIMCTYIO TPAEKTOPHUIO.

20. Cucrema TepMOpPETYTUPOBAHMS, COAEPIKALIAs

KOpIIyC, COZep>Kalluii BIIyCKHOE OTBEPCTHE U BBIIYCKHOE OTBEPCTHE, BBHINOJHEHHbIE C
BO3MO>KHOCTBIO HAIpaBJICHUSI TIEPBOM TeKy4el Cpelbl B YKa3aHHbBINA KOPIYC U U3 HEro, MpuueM
KOpIIyC TaK)X€ COAEP>KUT KaHall, OTAEJIEHHBIN MO TeKyuel cpefe OT BIYCKHOIO OTBEPCTHS U
BBIITYCKHOTO OTBEPCTHSI M BBIMOJHEHHBIH C BO3MOXXHOCTBIK) HAIIPaBJIEHUS Ye€pe3 HEro BTOPOU
TEeKy4el Cpenbl, U

y3en TpyOOompoBOAOB, COOOIIAIOLIUIICS MO TeKydel cpene ¢ BIYCKHBIM OTBEPCTHEM H

BBIITYCKHBIM OTBEPCTHEM M COIAEPXKAIUMM MEPBbI KOMIUIEKT OTHAEJNEHHBIX IO TEKy4eH cpene
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TPyOOIPOBOJOB M BTOPOI KOMIUIEKT OTHEJIEHHBIX IO TeKyuded cpene TpyOOmpoOBOIOB, MPUYEM
Kbl U3 TPYOOIIPOBOIOB YKa3aHHOTO NEPBOr0 KOMILIEKTAa U YKA3aHHOTO BTOPOTO KOMILJIEKTA
IPOXOAUT MEXJY COOTBETCTBYIOIIUM IEPBbIM KOHLIOM M COOTBETCTBYIOIIUM BTOPBIM KOHLIOM
BOJIb COOTBETCTBYIOLIEH U3BUIMCTON TPAEKTOPUH,

npuyYeM TPyOONPOBOABI YKAa3aHHOTO MEPBOrO KOMIUIEKTA MEPEIUIETeHbl IPYr ¢ JPyroM
MEXKAY YKa3aHHbIMH II€PBbBIMH KOHLAMH W BTOPbIMU KOHLAMH, a pr6OHpOBOI[bI BTOPOTO
KOMIUIEKTA MEPCIUICTCHBI APYyT C APYrOM MEXKIY YKA3aHHBIMHU TEPBBIMU KOHLAMH U BTOPbBIMHU
KOHLIAMHU,

npu  3TOM TpyOONpOBOABI TEPBOTO W BTOPOrO KOMIUIEKTOB PACIOJOXKEHBI C
o0ecriedeHneM BO3MOKHOCTH MTPOXOXKIEHHS BTOPOH TeKyUel Cpeabl, B MPOLIECCe €€ MPOTEKAHUS
yepe3 KaHaJ, NOBepX TpPyOONMpPOBOAOB YKAa3aHHBIX IEPBOIO W BTOPOrO KOMIUIEKTOB C
obecrnieueHneM oOMeHa TETJIOBOM YHEPTHEH ¢ MEPBOM TEKyUel CpeIoil Mo Mepe ee mepeMeIleHus

B YKa3aHHBIX TIEPBOM M BTOPOM KOMIUIEKTaX TPyOONpPOBOAOB.
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