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IMNOACHUTEJIBHASA 3AIINCKA

AKTYaJbHOCTH U3yYeHUS TUCHUIIIMHBI

Juctunnuna «Mctopust pa3BUTHS HAYKH U TEXHUKW» SIBISIETCS JTUCHUILTAHON
CIIeMAIM3allMA TIPH TIOJATOTOBKE CIICIIUAIMCTOB 1O crenuanbHocTu 7-07-0732-02
NnxenepHsie cetu, 00OpyJOBaHHME 37aHUN W COOPYKEHHHA (TpodUIU3aAINH:
TeruorazocHaOxeHHe,  BEHTWISUMS M OXpaHa  BO3AYyIIHOro  OacceiiHa,
WHTemekTyanbHbie CHCTEMBI KH3HEO0ECIICUeHUS 3aHUI 1 COOPYKCHUN).

[ens npenogaBanus y4eOHON AUCHMIUIMHBI — MPUOOPETeHHE 00YyYaroIUMUCS
3HAHUM 00 HCTOpPUM 3apOXkKACHHS M PA3BUTHUSI CHUCTEM TEIUIOra30CHAOXKEHUS H
BEHTWISIIMK, a TakKe O COBPEMEHHBIX ImpoliiemMax, MEepCreKTHBaX M MyTIX
NOBBIIEHUS ()PEKTUBHOCTH UX PabOTHI. 3HAKOMCTBO CTYAEHTOB CO CTPYKTYpOH
dakyapTeTa HHKEHEPHBIX CUCTEM U 3KoJoTuH U Kadenpsl «TemrorazocHadxenue u
BEHTWISILUS», Pa3MEIIEHUEM U 000pyI0BaHHEM JabopaTopuil kadeapsl, ¢ MECTOM U
posibto Oyayiel npodeccuu B 00IIEH CTPYKTYype HApOIHOTO XO35MCTBa, C OOIIEH
XapaKTEPUCTUKON AUCIUIUIMH, KOTOPbIE MPEJCTOUT U3y4aTh B Ipoliecce O0y4eHHUs,
CBEJICHHUS O OynIylied MpaKTUYeCKOM NeATeIbHOCTH, OpraHu3alueld CTpOUTEIhCTBA
CUCTEM TEIUIOra30CHAOKEHHSI M BEHTWISIIMM PA3MUYHBIX OOBEKTOB, CTPYKTYpOU
MIPOMBIIICHHBIX U MMPOEKTHBIX MPEANPUATHIA JAHHOTO HAIIPABJICHHUS.

OYMK paspaboran Ha ocHoBaHuu [lomoxeHuss 00 y4eOHO-METOAMYECKOM
KOMIUJIEKCE Ha ypOBHE BBICIIEro 00pa3oBaHMs, yTBepxAeHHOro llocraHoBineHuem
MunucrepctBa oOpa3zoBanust PecniyOnuku benapycs ot 26 uronsg 2011 1., Ne 167, u
npeAHa3HauYeH ISl pealu3aluu TpeOOBaHUM YydeOHOW MporpamMMbl 1O Y4EOHOM
muciuiuinie «ctopust pa3BUTHSI HAYKH M TEXHUKW» I crienuanbHocTu (-07-0732-
02 WmxenepHsie ceTH, 00OpPYyHOBaHME 3IaHUN W COOPYKEHUM (MPOPUIH3AIUN:
TennorazocHaOkeHue,  BEHTWJIAIMS W OXpaHa  BO3AyImIHOro  OacceiiHa,
NHTennekTyalbHble CUCTEMBI KU3HEOOECTIEUeHUs 31aHuil U coopyxenuil). JYMK
pa3paboTaH B TOJHOM COOTBETCTBHHU C YTBEPXKIACHHOW y4eOHOW MpOrpaMMOn IO
y4eOHON NHUCLMIUIMHE KOMIIOHEHTAa YUYpEKIeHUs Bbicuiero odpazoBanus «Mcropus
Pa3BUTHUS HAYKU U TEXHUKI.

Hean DYMK:

— o0ecrieyeHne KayeCTBEHHOTO METOJAMYECKOTr0 COMPOBOXKIACHUS MpoIlecca
o0yueHus;

— obecrieueHue OTKPHITOCTU U IOCTYITHOCTH 00Pa30BaTEIbHBIX PECYPCOB IMyTEM
pasmenienusa OY MK B 10KanpHOM CETH yHUBEPCUTETA,;

— opranu3anus 3QGeKTUBHOM CaMOCTOSTEIHHON paOOThI CTYI€HTOB.



CrpyKTypa 3J€KTPOHHOTO y4eOHO-METOJUYECKOTO KOMILUIEKCA MO JAUCLUILINHE
«HMcTopust pa3BUTHS CUCTEM TEIIOTa30CHA0XKEHHUS U BEHTUJISILIUN Y .

Teopernuecknit pasgea DYMK coxepxut marepuanibl Jjisi TEOPETUUECKOTO
U3y4YeHUS Y4eOHOM MCUHUITMHBI U MPEACTaBICH KOHCIIEKTOM JICKIUH.

IIpakTnyeckuii paszmea OYMK coaepxutr Marepuanbl sl NPOBEACHUS
MIPAKTUYECKUX 3aHITUA B BHUJE O3HAKOMIICHUS CTYAEHTOB CO CTPYKTypOu
dakyapTeTa HWHXKEHEPHBIX CHCTEM U OJKOJOTHH, a TaKXe O3HAKOMHUTEIbHBIX
AKCKypcuil no tabopaTopusim Kadeapsl « TernnorazocHadxeHrue U BEHTUIIS NS .

Pa3znes kouTpous 3Hanuii OYMK conepkuT npuMepHbIN NepeYyeHb BOIIPOCOB,
BBIHOCMMBIX Ha 3a4eT, MO3BOJSIOMIMX OIPENEIUTh COOTBETCTBUE pE3YJIbTATOB
y4eOHOM AESATENbHOCTH 00yYaromuxcsi TpeOoBaHUSIM 00pa30BaTEIbHBIX CTAHIAPTOB
BBICIIIETO 00pa30BaHUsl U y4eOHO-TIPOrPaMMHON JOKYMEHTAlMH 00pa30BaTENbHBIX
IPOrpaMM.

BcnomoraresibHBIN pa3ies BKIIOYACT YUYEOHYIO MpOrpamMMmy YUpEeKICHUS
BBICIIET0 OOpa3oBaHUsA MO y4eOHOM IaucHUIUIMHE « VIcTopus pa3BUTHS HayKd U
TEXHUKH », CIIMCOK OCHOBHOM U JONOJHUTEIBHON JIUTEPATYPBHI.

Pexomennanuu nmo opranusanuu padorsl ¢ JYMK:

— JIEKIIMM TPOBOJATCS C UCIOJb30BaHUEM IMpeAcTaBleHHbIXx B OJYMK
TEOPETUYECKUX MATEPHAJIOB, YaCTh Marepuaia MPEACTABISIETCS C HUCIOIb30BaHUEM
NEPCOHAJIBHOTO KOMIBIOTEPA U MYJIBTUMEAUINHOIO MPOEKTOpA; MPU MOArOTOBKE K
3a4eTy M dK3aMEHaM, BBIITOJIHEHUIO U 3aIUTE KYPCOBBIX IPOEKTOB CTYAEHTHI MOTYT
HCII0JIb30BaTh KOHCIIEKT JICKIUH;

— IIPAaKTUYECKUE 3aHATHUS TMPOBOJATCS B BUJE O3HAKOMIIEHUS CTYJIEHTOB CO
CTPYKTYpoil  ¢akyjabTeTa HWHXEHEPHBIX CHUCTEM M  DKOJOTMH, a TaKkxke
03HAKOMUTEIBHBIX IKCKYpCHUH 10 J1aboparopusim kadenpsl « TemnorazocHadxeHue u
BEHTUIISILIUSY;

— IIPU NTOATOTOBKE K 3a4€TY CTYJEHTHI UCIIOJIb3YIOT TEXHUYECKYIO, OCHOBHYIO U
BCIIOMOTaTEIbHYIO JINTEPATYPY;

—3a4eT NPOBOJUTCS KaK B NMUCBbMEHHOM, TaK W YCTHOW (hopme, BOMPOCHI IS
3a4eTa NPUBEAEHBI B Pa3/ee KOHTPOJIS 3HAHUI.

OVYMK  cnocoOCTByeT YCHNENIHOMY YCBOGHHUIO  CTyJEHTaMU  Y4eOHOro
MaTepuaia, JaeT BO3MOKHOCTh IUIAHUPOBATh M OCYIIECTBISTH CAMOCTOSITENIbHYIO
paboTy CTyJIEHTOB, 00ECIIEUNBAET pAllMOHAIBHOE pacipeiesieHne y4eOHOro BpeMEeHH
N0 TeMaM Y4YeOHOM ITUCIUIUIMHBI M COBEPLICHCTBOBAHME METOIUKU IPOBENCHUS
3aHATHUM.



IHHEPEYEHBb MATEPHAJIOB B KOMIIJIEKCE
DJIEKTPOHHBIN Y4EOHO-METOANYECKUM KOMIUIIEKC COJICPHKUT:

1. TEOPETUYECKUI PA3JIE]I

1.1 KoHcmekT Jekuui mo auciuiuinde «Victopus pa3BUTHS HAayKu U
TEXHUKI

2. IPAKTUYECKHWI PA3/IE

2.1  Copepxarca  Marepuanbl 1o  JlabopatopusiMm  Kadeapsl
«TennorazocHaOXeHUE U BEHTHIIALINSDY

3. PA3JIEJI KOHTPOJISI 3HAHUI

3.1 Bompockl K UTOrOBOMY KOHTPOJTIO 3HAHUN
4. BCTIOMAT ATEJIbHBIN PA3/IE]

4.1 VYyeOnass nporpamMma aucuuIIuHbBl «McTopusi pa3BUTUS HaykKu U
TEXHUKHU » JJIA CTyJAeHTOB cnernuaibHoctu 7-07-0732-02 «HxxeHepHble ceTH,
00OpyZI0BaHUE 3/IaHUN M COOPYKEeHU» mpodrmmm3aiuu «TernorazocHabxxeHue,
BEHTWISIIMA M OXpaHa  BO3AYyIMIHOTO  OacceitHay,  mpoduUIN3aluH
«/HTEMIeKTyalbHbIE CUCTEMBI )KU3HE00ECTIEUEHNUS 31aHUI U COOPYKEHUI
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1. UcTopuueckuii 0030p pa3BUTHS TEXHUKHU OTONJICHUS

YroabHasi ;KapOBHS

Y Hac HeT Kakux-1u0O0 JOKYMEHTaJbHBIX JaHHBIX O TOM, KOTrJa HMEHHO
YeJIOBEK CTall MEePEXOJIUTh K CKOJIbKO-HUOY/Ib OPraHU30BaHHBIM METOJIaM OTOTUICHUS
CBOET0 JKWJINIIA U BO3HUKABIIUX YK€ T€X UM UHBIX OOIIECTBEHHBIX 37aHUN.

VYkazaHusi U BEIIECTBEHHBIC J0Ka3aTelIbCTBA 0OO0JI€€ COBEPIIEHHBIX CIOCOOOB
OTOIUJICHUSI OTHOCATCS K CPAaBHUTENILHO OJIM3KUM HaM SII0XaM.

OTUMU J0Ka3aTeNbCTBAMM SIBISIFOTCS HAWJICHHBIE B JIOBOJBHO 3HAYUTEIBHOM
YHCJIE U B CaMBIX Pa3HOOOpa3HbIX CTpaHaX JPEeBECHO-YroJibHbIE kapoBHU. He nmes,
KOHEYHO, HHMKAKOIO TMIPEACTABICHUS O XHMHUYECKUX pEaKIUsAX TOPEHUS U O
XMMHYECKOM COCTaBE IPOAYKTOB CrOpaHUs, NPEBHUM YEJIOBEK YHUCTO OIBITHBIM
nyTeM yOemawsics B O€3BPEIHOCTH CXKUTAHUS JPEBECHOTO YIJISI HETOCPEICTBEHHO B
OTAIJIMBA€EMOM TMOMEMICHUU C BBITYCKOM IPOAYKTOB CrOpaHvsi NOPsSIMO B 3TO
IIOCJIETHEE.

N neicTBUTENBHO, KaK MBI 3TO 3HAEM TENEPh ITOCTOBEPHO, MPHU PABHOMEPHOM
MPUTOKE BO3AyXa K TOHKOMY CJOK TJICHOUIMX, XOPOILIO MPEeaBapUTEIbHO
BBDKJKEHHBIX, JIPEBECHBIX YyIJIEM MOPOJYKTOM CrOpaHus  SBJSETCS  TOJIBKO
OTHOCHUTEJILHO O€3BpEeIHBIM M HE O00JaJaloluil 3amaxoM YroJIbHBIM aHTHUIPUI
(yrnekucnora, CO,). KpaiiHe nr000NBITHO TO, YTO ATOT, C Hallled TOYKH 3PEHUS,
NEePBOOBITHBIN CIIOCOO OTOTUICHUSI UMEIT TaKOW KOd(PPUIIMEHT MOJIE3HOTO IEUCTBUS, O
KOTOPOM MbI B HAaIlIUX COBPEMEHHBIX CUCTEMAX OTOILICHHS] MOYKEM TOJBKO MEUTAaTh,
u00 y JIPEBECHO-YTOJIbHOM >KapOBHHU, B KOTOPOM MOJHOCTBHIO HCIOJB30Ballach BCS
TerIoTBOpHast crmocobrocts yrisi, KIIJ Ob11 paBeHn 1, - B OTHOIIEHWH, KOHEYHO,
JPEBECHOTO YTJIsl, @ HE TOTO JIEPEBa, U3 KOTOPOTO 3TOT YTOJIb OBLT MOJTYYCH.

OTOT MEeTOJ| OTOIUICHUSI MOMEIICHUH MOJY4YuJ BecbMa IIMPOKOE M KpaiiHe
JUTUTEIIBHO YJIEpKaBIIEECs] PACPOCTPAHEHUE, OXBATUB, BUJIUMO, BECh €BPOINEHCKUN
Marepuk U aanekyro Asuro ¢ Kuraem n fAnonuen. [lo kpaitHel Mepe, HallICHHBIE B
ATUX CTpaHaX YroJIbHbIC )KAPOBHU CBUETEIHLCTBYIOT 00 3TOM.

SBnsAsICh BHYTPUKOMHATHBIM TPUOOPOM OTOIUICHHUS, OTAIUIUBasi, KOHEYHO, U
noMeInieHuss O00raThlX CAHOBHUKOB M BEJIBMOX, ATH KApPOBHU JOCTHUIJIA BBICOKOM
CTEIMEHM XYJI0KECTBEHHOTO COBEPIIECHCTBA: U3TOTOBIISUIUCH OHU W3 JIydIlIe OpPOH3HI.
O6 »STOM CBHUACTEILCTBYIOT OpOH30BBIC XKapoBHHU, HaineHHbie B I[lommee. Tak,
pUMCKOW OpOH30BOM TPEHOXKHOU >kapoBHEH, umeronieit nuamerp 500 MM, rimyOuny
120 MM u BbicoTy 1000 MM MOXHO OBIJIO OTAIUIUBATH MTOMEIICHHUE C TETUIOTOTEPSIMU
okoio 10 kkan/d, T.e. Ky6aTypoii mpumepro B 1000 m°.

Hackonbko mMpoYHO yIAEpKHBAJICS ATOT CIHOCOO OTOTUICHHUS, CBUICTEIHCTBYET
TOT (aKT, 4TO, 3aPOJAMBIINCH, BUIUMO, 3aJ0JITO JO HAIIEH JPBI, - OH BCTPEUAJCS B
Anarmmn eme B XYHI B. I'me B 1790 r. mapnamentckue 3anel B JIOHIOHE
OTAaIlJIMBAJIUCh YTOJbHBIMU JKAPOBHSAMH, T.€. TOTJa, KOrJa YK€ CYIIECTBOBAIU
JIOBOJIbHO COBEPILICHHBIE BO3AYUIHBIE M TAPOBBIE LEHTPAIU3OBAHHBIC CUCTEMBI
OTOIUICHHUS, KOJIBIOEIBIO TIOCJIEIHEN U3 KOTOPBIX ObLIa Ta K€ camasi AHTJIuS.



X0noKaycrbl

[lepBble mpu3Haku 0oJiee OPraHU30BAHHOTO OTOIUICHHUS 3/IaHUN MBI BCTpedYaem
npuMepHo 3a 2200 neT Hazan, T.€. B MOCIEAHUX CTOJETUIX 0 HAIIEH DPBHI.

ApXEOoJOrMYeckue pPacKkONKh Ha TEpPUTOpPUSAX COBpeMeHHbIX Wrtamuw,
@panuun, [IBeiinapuun, ['epmanum U AHIIIMM OTKPBIBAIOT IEpEl HAMU KapTUHY
JIOBOJIbHO 3HAYUTEJBHBIX B T€ BpEMEHA JTIOCTHKEHUH B 00JIACTU OTOIUICHUS, U JJaXe
BEHTUJIMPOBAHMS 3JaHUN. OTO - OTHEBBIE CHUCTEMBI OTOIUIEHHS IMOIIOJIBHBIMU
KaMepaMH, HU300peTeHHble, HECOMHEHHO, PUMJIIHAMU 332 HECKOJBKO CTOJIETUH 0
Hamel 3pbl. HecMoTpss Ha pumMckoe H300peTeHue, 3TH CUCTEMbl OTOIUIEHUS HOCAT
IPEYECKOE HA3BAaHUE «XIOMOKAYCTYM», 0003HAYAIOIIEE «CHU3Y COTPETHII.

OO0 »TOIi cUCTeME OTOIUIEHUS OYEHb MOAPOOHO MUIIET B cBoeM counHeHnn «O0
apxutektype» (de Archictura) BoeHHBI WH)XEHEpP BPEMEH PHUMCKHX HMIIEPATOPOB
Le3apsa u ABrycra 3HamenuTblii Mapk Butpysuii [loinmuo (konen 1 Beka 110 H.3.).

OcTaTky TakOW CUCTEMBI OTOIUICHUSI HAWJEHBI B OBIBIIEH PUMCKOW KOJOHHH, B
HeiHemHed ['epmanun (Tropunrum), B ropoae 3aansOypre. Kak mo omucaHusim
BurtpyBus, Tak ¥ mpu packonkax ObUIO BUAHO, UTO OTAIUIMBAEMOE «XIOMOKAYyCTaMU»»
NOMEILIEHHE UMEJIO MOJIO0JIbE, MEPEKPHITOE MO CTOJOMKAM M3 KaMHS UJIM TOHYAPHBIX
TpyO TOHYApPHBIMHM K€ IUIMTaMH ToJUMHOM 50 MM, MOBEpX KOTOPBIX CHeJiaHa
CIUIOIIHAsA cMa3Ka TonmuHou 150 mm. B aT0il KOHCTpYyKIIMU OBLI J1a3, OUEBUIHO IS
IPOYUCTKA W PEMOHTA, 3aKPBIBAaBLIMICSA IE€CYAHUKOBOM IUIMTOW. Iloamonese 3TO
CIIY)KWJIO CIUIOIIHBIM JBIMOXOJOM JUIA Oyara, HaxXOJUBLIErOCs BHE 3/JaHHS B
yriayOneHun B rpyHTe. B cTeHke 3Toro yriayOsieHuss NoOMeIajach TOMKa IS
CKUraHus japesecHoro yriisl. [loazeMHblil KaHal, MOABOJAMBIIMKM rOpsiYUE MPOAYKTHI
CropaHusi yris B IOJIOJIbE, BBIXOJIWUJI B IMOCIEIHEE O MEPBOr0 psaa KHUPIUYHBIX
cTtonoukoB. dopma 3TOro KaHajga B IUIaHE CBOeoOpa3Ha, TaK Kak OHAa HMEET
IIOCJIEIOBATENBHO PACIIONIOKEHHBIE /IBa PACIIUPEHHS U CY)KEHMS. B mepBOM H3 HUX,
OnKaiileM K TOMOYHOMY VYINIyOJIEHHIO, OYEBUAHO, COKHUTaJICi yroib. EcTh
OCHOBAHMSI M0JIaraTh, YTO TaKOW (OPMOM KaHajda PUMIISIHE CTPEMUIUCH OIPaIUTh OT
JYYUCTOM TEIJIOTHI MOANOIBHYIO KOHCTPYKIMIO, 0Oeperasi ee 3TUM OT pa3pylIeHHUS.
[IponykThl cropaHusi yrijsi, OMBIB U OOOTpeB NEPEKPHITUE, CTOJOMKA W CTEHKHU
MOJMOMbS, BBIXOJWIM HApY>Ky IO TOHYApPHBIM BEPTUKAIBHBIM JbiMOxojaM. [lo
NPEKPAILEHUH TOPEHUS YIJIA, 3TH JBIMOXObI IEPEKPHIBAINCH, BUIUMO, TJIMHIHBIMU
IUIMTKAaMU, a OTBEPCTHSI OTKPBIBAIINCH CHATHUEM C HUX TAKUX ke MIUTOK. HapyxHblii
BO3yX MPOXOJWI IO TOMY K€ ITyTH, IO KOTOPOMY PAHBIIIE IIJIX POJYKTHl TOPEHUS,
HO BBIXOJWJI, COTPEBIIUCH B MOJIIONbE, B OTaIIMBaeMoe nomenienue. Ilociennee n
00BsACHAET HEOOXOAUMOCTh MOJB30BAHMS IPEBECHBIM YIJIEM KaK TOIUIMBOM, B IIEJIAX
COXPAaHEHHSI B BO3MOXXHOM YHCTOTE MOBEPXHOCTEM KOHCTPYKIMHU MOANOJbs. [lpu
C)KMUTaHUH B TOIIKE JAPOB OHU MOKPBHIBAIUCH Obl HAJIETOM CaXH U CMOJ, YTO MOPTUIIO
OBl KaUECTBO BBIITYCKAEMOT'O B TOMEIICHUE BO3AyXa.

JInst perynvpoBKM WMHTEHCHBHOCTH MPOIrpeBa MOANONbI U 00OTrpeBa camoro
OTAIUIMBAEMOr0 TMOMEIICHHS CIYKUJIO Hapy>KHOE BO31yX03a00pHOE OTBEPCTHE.
HapysxHbIII BO31yX NPOXOAWI YE€pe3 HEro B IMOJIOJBHOE IOMEUIEHHE U OTCHoAA
gyepe3 OTBEPCTUE B CaMbli XIONOKAYCTyM. 31€Ch OH OTKJIOHSUICS OTOOEM B LIEJSX,
OYEBMJIHO, JYUYUIETO CMELICHHs C IOpSAYMMU ra3amu, IPUXOASAIIMMHU U3 YTrOJbHOU
TonKU. OTBEPCTHE 3aCIIOHSIOCH INIMHSIHOW IJIMTOW B LENSAX PErYJIUMPOBKHU MPUTOKA



HAPYKHOTO BO3/yXa. ITO K€ YCTPOMUCTBO COBMECTHO C KAMUHOOOPA3HBIM XalIoM U
UYIIUMU OT HEro KepaMUYeCKMMHU KaHallaMH, BBIXOJMBIIMMHU, BUIUMO (CTE€HA
COXpaHWJIACh JIMIIIb Ha BBHICOTY 1 M), CBEPX KPOBJH, CIY>KWJIO MPUTOYHO-BBITSIAKHOMN
CHCTEMOM BEHTWISALIMU TIOCJIE TOrO, KAaK MPEKpalaioch TOPEHUE YIJsl B TOIKE.
[TonoOHBIMU cHCTEMaMU PUMJISIHE OTAIUIMBAIM KaK Ha CBOCHW poAUHE, TaK U B OoJiee
CEBEPHBIX CTpaHax, CBOUX KOJIOHUSX, KaK TO: B TenepemHux @pannuu, [IBeinapun,
I'epmanun, AHIIWW, Kak JKWIbE, TPAXKIAHCKHAE, TaK W PA3HOrO pPOJia BOCHHBIE
MOCTPONKU CBOMX BOCHHBIX MTOCEJICHUN U KPEMOCTEH («KACTEILITyM ).

ApXE0JIOTHYECKHE PACKONKH ApeBHEro roponaa Il'epkynaneyM (y NOIHOXKHUS
ropel Be3yBus, B 7,5 kM OT coBpeMeHHOro Heamnosis) mokazanu, 4TO XIOHOKAYCThI
MPUMEHSJIMCh Ja)X€ ISl OTOIUIEHMSI JBYXATaXXHbIX 3JaHWM. Tak, B OJHOM BHILIE,
OTKpBITOM B ['epKynaHeyMm, HalJleHa Takas YCTaHOBKA, IOJBOJMBIIAS COTPETHIN
BO3/IyX M3 MOJMNOJbS MO TOHYApHBIM TPyOaMm B KJIaJKe CTEH B KOMHATy BTOPOTO
sTaxka. BeIXOHbIE TyNTHUKOBBIE OTBEPCTHUS B 3TOM KOMHATe 00pabOTaHbl TbBUHBIMU
roJIOBAMH, B TTACTAX KOTOPBIX ObLIH 3aTBOPHI.

IHoanmobHO-KaHAJIBHOE OTOIICHUE
B nmanmpHeimieM, U BUAMMO [apajuleNIbHO C IPOJOJDKEHUEM CYILECTBOBAHUS
CHCTEMBI OTOIUICHHUs XIOIIOKAayCTaMH, 3Ta CUCTEMA Pa3BUIJIACH B CUCTEMY OTOILICHUSA
NOJANOJBHBIMM, YJIOXXEHHBIMU B TPYHTE€ KaHaJlaMHU, OOOTPEBaBIIMMHUCS TaKKe
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Puc. 1. [Modnoavho-Kananeroe omonaenue.

MPOayKTaMu CropaHus JPEBECHOT0 yIJIA,
CKWTABIIEroCsl aHAJIOTUYHO C XIOMOKAayCTaMU BO BHE
JIOMOBBIX 3arJIyOJICHHBIX B 3€MJTIO TOTTKaX.

OT »PTOM TONKH MOJ3EMHBIN KaHal ITOJABOINUI
ropsfdMe TMPOAYKTbI TOPEHHUS yIVIE K  LEHTPY
OTaIIUBAEMOTO MMOMEIICHHUS. 31ech KaHal
3aKaHYMBAJICS  HEOONBIIMM  pacIIMpeHHUEeM,  OT
KOTOPOTO IIJIXA TAKX€ IMOJIOJIBHO JBa KaHAJIA K ABYM
YIAJECHHBIM yIrJlaM TOMEIICHUs, TAE€ MPOTYKTHI
CrOpaHus MEPEXOJUIIN B JIBA YIJIOBBIX BEPTUKAIbHBIX
neiMoxoaa. O4eBUIHO, 3TH JBIMOXOJBI W paboTanu
MOOYEPEe/IHO, TaK KaK MPU OJHOBPEMEHHOU MX paboTe
TPYAHO OBLIO OKMJIAaTh, YTOOBI B OJJHOM W3 HUX HE
yCTaHaBIHMBajgach oOparHas Tsara. OT ToMl ke
HEHTPAJIbHOM  KamMepbl [UIA K JBYM  yIrjam
MOMENICHUA JIBa APYTUMX KaHalla, MEPEXOAWBIIUE B
ATUX  yIJIaX TakXke B BEPTUKAJIbHBIC, HO
3aKaHYMBABIIHUECA HA BHICOTE YEJIOBEYECKOIO pOCTa U
31€Ch  3aKPBIBABIIUECA  TJIMHSHBIMM  I[UIMTKaAMH.

7} Ilon3eMHbIe KaHalbl NEPEKPHIBAIMCH TOHYAPHBIMU

TUINTAMU C TOHKOU
CMa3KoM 1oBepx HuUX. HopmanpHO 3Ta cucrema

OTOIIJICHUA pa60TaJ1a, B OTJIMYHUC OT XIOIIOKAayCTOB, TOJIBKO TCHJ’IOHCPCI[&‘ICI\;I oT
ropa4ymx IPOAYKTOB CropaHusa YyIjasd B BO3AYX IIOMCHICHHUA 4YCPE3 IICPCKPBITHUC
IMOA3CMHBIX KaHAaJIOB. KOpOTKI/Ie BCPTUKAJIbHBIC KaHAJIbI IIPUMCHAJIUCE JI BIIYCKA B



[IOMEILIEHHE HApYyKHOT'O COrPETOro BO3AyXa IOCIE NPEKpalleHHUs TOPEHUs YIJIA.
Koaddumment mome3Horo AeHCTBUS TaKOW CHUCTEMBI OTOIUICHHS OB, KOHEUYHO,
OUYEHb HU30K, TaK KaK TPU CTOPOHBI KaHaJla, IPUJIETaBIIKE K TPYHTY, OTJABaIU TEIJIO
NOCJIETHEMY .

PuMiisiHe mpuMeHsIM M KOMOMHALMIO CHCTEM OTOIUICHMS XIOMOKayCTamH, W
MOJAMOJBHBIMA KaHajaMHu, Kak 3TO ObUIO BHAHO IO HaWJIEHHBIM B 3aannOypre
OCTaTKaM PUMCKOI'0 KacTelIyma.

B cucremax OTOIUIEHMS XIOMOKAYCTaMH M IMOANOJIbHBIMM KaHajJaMH, BBUAY
CKUTAaHUS B HUX JPEBECHOIO YIJs, HE [aBaBIIETO CAXEBbIX U CMOJUCTBIX
OTJIO)KEHUM Ha CTEHKAaX IOAMNOJMNA M KaHAJIOB, MOYKHO YK€ BHUAETh COCIWHEHHE
CUCTEMBI OTOILJIEHUSI C CUCTEMaMHU OCBEXarouleil BeHTWnuK. [1o cBoeMy cyiiecTBy
NOJIOJIbHO-KaHAIIBHOE OTOIJIEHUE SIBJSIETCS MPApOJUTENIEM IEYHOI0, TaK KakK 3/1eCh
BIIEPBbIE MCIOJb30BaHa TEIUIOOT1aya BHEUIHEH MOBEPXHOCTH COTPETOr0 JbIMOXO0/A,
HO TOJIbKO B JJAaHHOM Cilydae Iedb 3apbiTa B IPYHT JIEKa, a «HA HOTW» OHA BCTaja
b okono 1000 net cnyctsa. Takum oOpa3zoM, cTosyas KOMHATHas M€Yb BO3HUKIIA
okosmo 2000 ner TOMy Haszaa M B YCOBEPIICHCTBOBAHHOM, KOHEYHO, BHUJE >KHBA
MOHBIHE.

B Hammx cBeIeHUSAX O JNaJIbHEWIIEW IOCJIEN0BAaTEIbHOCTH pPa3BUTHS Jiella
OTOILUICHHSI TIOCJIE MOIOIbHO-KaHAJIbBHOW CUCTEMBI HACTYIA€T BEChbMa 3HAUUTEIIbHBIM
npoben. M3BecTHO oAHO, yTO TajeHHe PUMCKOW MMIEpUM TPUBENO K MAJCHUIO
KyJbTYpbl 1 TEXHUKH, U y JAPEBHUX T'€pPMaHLEB, HAIPUMEP, Mbl BHOBb BCTPEUAEM
OTOIUICHHWE OTKPBITBIMU JPOBSHBIMH OyaraMu O€3 OTBOJAIIETO ABIMOXOJAA, a C
BBIIIYCKOM JIbIMa Y€pPEe3 OTBEPCTUE B IEPEKPBITHH.

[TaneHne KynabTYphl U TEXHUKH OCOOEHHO 3aMETHO B HAayajle CPEIHHUX BEKOB.
SIpKUM TIPUMEPOM 3TOTO perpecca MOXKET CIY>KUThb TOT (PaKT, YTO MOCJIE TOrO Kak
pPUMJIISTHAMU HECKOJIBKO BEKOB JI0 Hayaya Hallled 3pbl ObLIM JOCTUTHYTHI OIPOMHBIE
yCHEXHU B JieJie, HalpUMep, YAAJICHHUs U3 HACEJIIEHHBIX MECT CTOYHBIX BOJ U HEUUCTOT
NOJ3EMHBIMM KaHAJU3alIMOHHBIMU COOPYKEHHMSIMH, OCTAaTKHM KOTOPBIX JlaXe B
HACTOsIIIIee BPeMsl UCTONB3YIOTCs B Pume, B Buae 3HamenuToi «cloaka maksi-may»
(MarvcTpanbHbIA CTOYHBIN KaHaN), - B paHHUE CPeAHHE BeKa, T.e. mouyTu yepe3 1000
JIeT, HEYUCTOTHl U3 JIOMOB BBIIYCKAJIUCh MPSIMO C (acajoB 3JaHUM B OTKPBITHIC
yJIMYHbIE CTOYHbIE KaHaBbl. B Te BpemMeHa y TorjamHel WHTEIUIMIEHUUU ObLIO
IIPUBBIYHON HEOOXOJAMMOCTBIO HOCHUTH BCerjia ¢ coboi (hjlakoH ¢ «OJIarOBOHUSIMM)
JUIS TOTO YTOOBI, MOJIHOCS 3TOT (PJIAKOH K HOCY, 3ariyllaTh YIMYHOE 3JI0BOHHE.

CoBepIIeHHO OYEBUIHO, XOTS y HAac W HET MPAMBIX JOKA3aTelbCTB, YTO U B
o0yacTd OTOIUICHHS 3/1aHUM, a TeM 0ojiee MX BEHTWJIMPOBAHMS, BIUSHUE CPEIHHUX
BEKOB OBLIO CTOJIb JK€ MaryOHbIM, Kak U B 00J71aCTH KaHAJIU3UPOBAHUS TOPOJIOB.

KamHue-nieunoe oromjienue
B OGonee mo3muue roawl cpemrnx BekoB (1300 r.) mMbpl HauyMHAEM BCTpEdYaTh
NPU3HAKA BO3POXKICHUS OTOMUTEIBHOM TeXHUKU. I[Ipumepom »sTOoro ciyxar
HalJICHHbIE B TE€PMAHCKUX PBHIIAPCKUX M OPJEHCKUX 3aMKaXx M MOHACTBIPSIX
OTHEKAMEHHBIC T[€YM MPUMHUTUBHOTO BO3IYIIHOTO OTOIUICHUS, MPEICTABUBIINE
BEChMa YXYICHHYIO MepepadoTKy PUMCKOTO XIOTIOKAYCTYM.
B Hawnyuiield cOXpaHHOCTH Takas CUCTEMa OTOIUICHUs OOHApy»KeHa B pyHHaX



peIIapckoro 3amka B MapOypre B ['epmanumn.

OrHekaMeHHasi Me4Yb MO CYTH CBOEH
OYEHb HAlNOMUHAET Hamy  OyJBDKHYIO
OaHHYIO KAMEHKY. 3/1eCh TaK)K€ HaITOIOYHOE
IIPOCTPAHCTBO HAIOJIHEHO IO KHUPIHMYHBIM
KOJIOCHUKaM  OyJNBDKHBIM ~ KaMHEM  WJIU
Kyckamu Oaszanpra. I[lom oTamimBaeMoro
IIOMEIICHUS  SBISJIC W MEPEKPBITHUEM
HAJITOIIOYHOI'O IIPOCTPAHCTBA. UYepes
OTBEpPCTUA B 3TOM MIEPEKPBITUH,
3aKpBIBABIIMECS CO CTOPOHBI IIOMEILEHUSA BO
— [l Bpewms TOIIKH neuu IUINTKaMH,
YKJIQJIbIBaBILIIMUCS B yIiyOJIeHHBIE
YETBEPTH, BHYTPEHHSS IOJOCTh IEYH MOIJIA
II0JIy4aTh HEIOCPEACTBEHHOE COCIUHEHUE C
OTaIyIMBaeMbIM nomernieHreM. [IpoayKTbl cropaHusi TOIJIMBA OMBIBAJIA OYJIBDKHYIO
3arpy3Ky II€Ud, PACKasUIM €€ U 3aTeM YAAJSUIMCh YacTUYHO ITOAIOJIBHBIMU U
YaCTUYHO BEPTUKAIbHBIM BHYTPHUCTEHHBIM JAbIMOXOAaMu. Ileun 3TH oTamimBaiuch
IpOBaMH, IOCJIE NMPOTOPAHUS KOTOPBIX ABIMOXOJ 3aKPBIBAJICS, a IMOJIOBBIE IUIUTKU
CHUMaIMCh. Bo3nyx mpomospkanm mocTylarb B TOIIOYHOE IMPOCTPAHCTBO, OMBIBAII
pAaCKaJICHHbIE KAMHU U COI'PETHIM BBIXOJUJI Y€pe3 OTBEPCTHUSL B MEPEKPHITUU II€YU B
oTarUIMBaeMoe IMomelieHne. Mpl BUAMM 37€ch OOJIBIIIOE POJCTBO C PHUMCKOU
CHCTEMOM OTOIUICHHS Xromokaycramu. Ho BBUAY CKMTaHHsSI B OTHEKAMEHHBIX IeYax
HE JIPEBECHOTO YIJA, a APOB, - OTIOXKEHUSA CaXW M CMOJUCTBIX INPOAYKTOB Ha
KaMEHHOW 3arpy3ke M CTE€HKax HaJITONOYHOIO IPOCTPAHCTBA OOpPa30BBIBAINCH,
HECOMHEHHO II03TOMY TOBOPUTH O YHUCTOIUIOTHOCTM W TUTMEHUYHOCTH JTAHHOM
CUCTEMBI OTOIUICHHS] HE IPUXOAUTCS, OO, OE3yCIIOBHO, B PHILIAPCKUX MOKOSAX BO3TYX
CBOMM 3aI1axoM ObLI HEMHOTUM JIy4llle, Y4eM B KypHOU U30e.

Ho, HecMOTpst Ha 3TO, OTHEKAMEHHAs [1€4Yb CPEIHEBEKOBBIX I'€PMAHCKUX 3aMKOB
HECOMHEHHO  SIBJISIETCS  NPapOJAWTENIEM  HAIlUX COBPEMEHHBIX  KHUPIUYHBIX
kanopudepoB u rmeyed OONBLION TEIIOEMKOCTH C BHYTPEHHEH KHUPIUYHOU
pELIETKON-HACAIKOM.

OTomyieHuE OTKPBITBIM KaMHUHOM C IPUMEHEHHEM JbIMOXOJa CYLIECTBOBAJIO
yxe B 820 r. H.3. B wmonacteipe Cankr-l'amnmen (B IlBeiinapun), o dem
CBUJETEIBCTBYIOT HAWJICHHBIE TIJIAHBI 3TOI0 MOHACTBIPA C BBIIEYKA3aHHOM JATOM.
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Puc. 2. Kamne-neurnoe omonaenue.

IM0Xa HEHTPAJTU30BAHHBIX CUCTEM

Jlanee B uCTOpUM pa3BUTHS METOJOB M CHCTEM OTOIUICHHS 3JaHUN CIEAyeT
3MoXa UEHTPAIU30BAaHHBIX CHUCTEM, XOTS BCE BHJbI JI0 TOTO MNPUMEHSBIINXCS
OTOINUTENBHBIX YCTPOMCTB MPOAOJIKAIU CYHIECTBOBATh MNapalIeIbHO W OYEHb
YIOPHO HE CaBajy CBOMUX MPOYHO 3aHSTHIX MO3UIUMK. Beib 1o CyliecTBy OTOILICHHE
MOJAMOJIbHBIMA OTHEJILIMOBBIMU KaHajaMHU JKHUBO €Ill€ U ceiyac B BHJE OTOILJICHUS
0opoBaMH B MPOCTHIX TEIUIMIIAX U Opamkepesx. Mexay mpouuM, JIFOOOMBITHO TO,
YTO BCE TMOYTH IOCJIEOBATEIbHO BO3HUKABIINE IIEHTPATU30BAHHBIE CHUCTEMbI
OTOIUICHUS 3apOXKAAINCH U B TIEPBOE BPEMS CYHIECTBOBAIM MOYTH MCKIIOYUTEIHHO



JUISL LIeJIEd OTOIUICHHS OPAaHXKEepEeW M TEIUIMI W KpallHE MEIUIEHHO NPOHUKAIN B
KWUJIbIE W OOIIECTBEHHBIC 37aHUS, TIE CTapyllka - KAPIUYHAS TIeYb, MPOJIOJDKAS
COBEPIIICHCTBOBATbCS M YKpalllaTbCs BO BHEIIHOCTH, YIOPHO YJIE€pKHBaja
3aBOCBAHHOE €0 MECTO.

3ayaTKH BOASIHOI'O OTOIVICHUS

[lepBble 2€MEHTHI LIECHTPAIM30BAHHOTO OTOIUICHMS HAIJIM CBOE BBIPAKEHHUE B
BOJHOM cucTeMe. BepHee, 3TO 3JeMEHThl HE CUCTEMBI OTOIUICHUS, a NPUHIUIIA €€
JIEHCTBUS, JIETIIETO B OCHOBY MHOT'O BEKOB CITYCTsI M300pPETEHHON BOASIHOW CHUCTEMBI
OTOIUICHHS. DTH NEPBUYHBIE 3JIEMEHTHI HAWICHBI MPU apXEOJIOTUYECKUX PACKOIKaX
pumckoro ropoaa Ilommeun, norubmiero psmom c ropojgoMm ['epkyrnaHneym ot
u3BepkeHuss Be3zyBus. 31ech UAET peub O HAWJEHHOM B OJHON M3 OTPBITHIX BUJLI
[UPKYJISIIHOHHOM BOJIOTPEHHOM YCTPOMCTBE IJISi CTOJIb M3TIOOJICHHBIX PUMIISTHAMU
ropsiyux BaHH. B 3TOM yCTpOMCTBE MBI BCTPEYAEM BCE TJIABHEWIIHNE 3JIEMEHTHI
LUUPKYJISIUOHHOW BOJISHOU CHCTEMBI.

Y pUMIISH CyIIECTBOBAJIM, BOPOYEM, M BOJASHBIE CHUCTEMBI OTOIUIEHHUS, HO
IIOCTPOCHHBIE II0 COBEPUICHHO WHOMY NPHHIUIY. B HUX uHCnonb3oBaliach BOJAA
IPUPOJHBIX TOPSYUX HCTOYHHMKOB, MPOIYCKAaBIIASACS IMPOTOKOM IO KaHAJaM U3
NyCTOTENBIX KHUpNUYEH. DTUM CrOCOOOM PUMIISIHE OTAIIMBAIU, BUIUMO, TOJBKO
CBOM 0aHM, JI0Ka3aTelbCTBA YEro HailfieHsl Kak B Mrtanuu, Tak U B paiioHe ObIBILIEH
puMckoil konoHun B AHrnuu. Ho panee, Ha NpOTSHDKEHUM MHOTHX BEKOB, MbI HE
BCTpPEYaeM HHMKAKHX MPU3HAKOB Pa3BUTHUSA BOJSHON CUCTeMBbl oToruieHus. OHa Oblia
COBEPILIEHHO 3a0bITa W POAMJIACH BHOBb IMO3/HEE BO3YIIHONW M IMapOBOM CHUCTEM
BBICOKOTO JIaBjieHUs JiUIb B 1777 r. Bo ®paHuuu.

JbIMO-TPYyOHAasi CHCTEMA OTOIJICHUS

[lepBoii MO BpPEMEHH BO3HUKHOBCHHUS JICMCTBUTEIBLHO IEHTPAIM30BAHHON
CUCTEMOW OTOIUIeHHsI Obula JbIMO-TpyOHast cucteMa. Jlata W u3zoOperaTens ee
HEHU3BECTHBI, HO BCE€ JMTEpPATYpHbICE KCTOYHUKH, YINOMHUHAIOIIME O Hayaje
NPUMEHEHUS €€ B pa3HbIX cTpaHax EBpombl, yka3bplBaloT Ha TO, YTO TyJa OHA ObLia
NIEPEHECEHA U3 AHIVIMU; NTOATOMY AHIIIUA SBISETCA, BUAUMO, POAUHON 3TOU JBIMO-
TpyOHOI1 cucteMbl. Maes ee coctouT B cienytouieM. OT 0ObIYHOM IeYH, IPOBSHOM
WIM KaMEHHOYTOJbHOM, 4YacTO UyryHHOM, TPOAYKTHl TOPEHUS OTBOJWIUCH
JUIMHHBIMH, TOPU30HTAJbHBIMU  KEJIE3HBIMU  TpyOamMH, TMPOJIOKEHHBIMU  TIO
OTaIlJIMBA€MbIM TTOMEIIICHUSM, B BBIBOJSIINN BEPTUKAJIbHBIN AbIMOX0. HecMoTpst Ha
3HAYUTEJIBHYI0 OIMACHOCTh 3TOW CUCTEMbI B OTHOIIECHHWM BO3HUKHOBEHHS I10Kapa,
JNEUCTBUTEJIBHO M YHUUYTOXXKMUBLIETO, KAaK YKa3bIBaKOT JIMTEPATYPHBIE HCTOYHUKH,
OoJpIIIOE YMCIIO 37aHWM, OHa moiydwia B Hayaine XIX Beka BecbMa HIMPOKOE
pacnpocTpaHeHue, OCOOGHHO B AHIVIMHM, TJIe €10, COIJIACHO CBEJICHMUSIM,
Hare4yaTaHHbIM B OJHOM JIOHJIOHCKOM razere B 1829 r., oTamimBaiock, Halpumep,
YETBIPEXITAKHOE 3/aHWe CHUTIEBON (aOpukm. B 3Tol cucreme OT OmHON Tmeyw,
pacIONOKEHHOM B MEPBOM  JTaxke, JKEJIE3Hble pyKaBa ObUIM  MIPOTSHYTHI
MOCJIEIOBATENILHO 3UI3aro00pa3Ho Yepe3 BCE UEThIPE ATa)a 3/1aHUs U MPOXOJIUIU Y
MOJIOB OTAaIIMBAaBIIMXCS MMHU mnomenieHui. llocnennue ymnoMuHanusi o0 3TOM
CHUCTEME Mbl HaxXOAUM B OJHOM HeMeIKoW razere B 1847 r., 3ameTka B KOTOpOH



TOBOPUT O TOM, YTO BCE K€ OOJbIIas MOXapHas ONAaCHOCTh BbIBEJA CUCTEMY U3
yHOTpeOJICHHUS.

Bo3aymHas cucremMa OTOIICHUSA

Crnenytomeid MO BpEeMEHM BO3HMKHOBEHHUSI OblIa BO3AYIIHAs CHUCTEMa
OTOIUICHUS, OTJIMYABIIASICS OT TOXE BO3AYLIHBIX CHUCTEM PUMCKHX XIOMOKayCTOB U
FePMAHCKUX OTHEKAMEHHBIX Te4eil TeM, 4YTO 3/1eChb BO3AYX, COIPEBAaEMbI H
NOJAaBa€Mblidi B OTAIUIMBA€MbIC IIOMEIIECHHS, OMBIBAJ] BHEIIHHE ITOBEPXHOCTH
CIIEHUAIBHOW BO3/1yXOHArpeBaTEIbHON I€YM, HE MPUXOJS B COINPUKOCHOBEHUS C
TEMH MOBEPXHOCTSMHU I€YH, KOTOPBIE OMBIBAJIUCh MPOJYKTaMU TOPEHUsSI TOILIWBA.
Takas cucrema mnpeacTaBisia HE TOJbKO TUTHEHUYECKUH, HO W 3HAUYMTEIbHBIM
TEXHUYECKUH Mporpecc, Tak Kak OHa JaBaja BO3MOXKHOCTh OTAIUIMBATh MOMEIICHUS
U BO BpeMs mepuoja Cxuranus tomimBa. Ho B cBoem mpooOpasze 3Ta cucrema
SBJISLIACh HEMOCPECTBEHHBIM OTHPBICKOM OTHEKAMEHHBIX MeYeil, Tak Kak IeYyb
BO3JYIIHOM CHCTEMbl YCTAaHABIMBAJIACh TOXE HEMOCPEICTBEHHO TMOJ IOJIOM
OTaIUIMBAEMOI0 MIOMELIEHUS, HO B OKPYXAIOILIEM €€ KOXKYXe, IEPEKPBITUEM KOTOPOTO
CIyXW1 Tmon TnomemieHus. Bo3ayx, corpeBaBIIMiiCSI B MPOCTPAHCTBE MEXKIY
CTEHKaMM KO>KyXa W BHEIIHEW MOBEPXHOCTHIO MEYM, BBIXOAMWII Y€pe3 OTBEPCTHUS B
NOJIy B OTAIIMBaeMoe rnomenieHue. JIro0onsITHO, 4TO MOIBOJIa HAPYKHOTO BO3yXa B
KOXYX HE ObLJIO; Majo TOro, He ObUIO M OOpPATHOrO PEUUPKYJSIPHOTO MOJBOAA B
KOXyX KaHalla U3 MOMEIICHUSI.

HNHoraa BMECTO OTBEPCTHI B MOMY AENAJICS MPOCTO OAWH KaHAl M3 KOXKyXa B
OTaIUIMBa€MOE TOMEIIeHHE. B 3TOM KaHaje mpoucxojuia OYEHb 3aTpyAHEHHas
HUPKYJSILNS BO31yXa U BBEPX, U BHU3. Y POKH IPOILIOTO, T.€. PUMCKHUE XIOMOKAYCTHI
Y TIO/IMOJIBbHO-KAaHATBHBIC CHCTEMBI C IPUTOKOM HAPY>KHOTO BO3/1yXa, ObUTH, BUANMO,
pPaUKaIbHO 3a0bITHI.

[IpuMepbl Takux CUCTEM BCTpeuanuch B OosibiioM yucie B cepeaude XVII B. B
Poccun, u cucrema 3ta B crpanax 3anagHoil EBponbl (B I'epmanuum u ABcTpum)
Ha3bIBaJach «pycckoil cucremoit». ObOpaszenr ee umeercss B ['paHoBUTON manare B
MockoBckOM Kpewmue. Ilamara sta moctpoena B 1487-1492 rr. uranpsHCKHMH
3oqunMu. Ho Obuta 5 omuchiBaeMasi BO3AYIIHAs CHCTEMa OTOIUICHHS COOPYKEHa
OJIHOBPEMEHHO CO 3/IaHHEM - HEU3BECTHO.

HecMoTpst Ha cBOIO KpalHIO MPUMUTHUBHOCTb, 3Ta CUCTEMa OTOIUICHUs Oblia
nepeHeceHa M B 3amaaHyro EBpomny, W Uemnblil psii 3HAUUTENBbHBIX 3J1aHUN B BeHe
(ABcTpus), Kak TO: OalrHs YMaJUIIEHHBIX, T€ATp U Psi JBOPIIOB, PACTIOPSIKECHUEM
aBctpuiickoro umreparopa Nocuda Il B 1765-1790 rr. 6pUTH OTOIIIEHBI €10.

[lepBast BO3AyIlIHASI cCUCTEMa OTOIUICHUSI C TPUTOKOM HAPYXHOT'O BO3/lyXa Obliia
ocymiectBiaeHa B 1792 r. mpodeccopom Momutop B ero kimHuWKe B T. MaiiHil B
I'epmanun. IloBepxHOCTBIO HarpeBa ciyxkuia oxHa ¢apdopoBas Tpyda (K
COXXKQJICHUIO, €€ JuaMeTp W JJMHA HEU3BECTHBI), YJIOXKEHHAasT B OrHEBOM
npocTpaHcTBe mneud. Yepes 3Ty TpyOy NpoTeKall HAapyKHBIA BO3AyX, KOTOPBIU
COrpEeBUIMCH MJIM BEpHEE AK€ HAKAJIMBUIMCH, OTBOJIMJICS KaHAJIaMU B OTAIlJIMBAEMbIE
BBIIIIEJIEKAIINE TTOMEIIEHUS.

['poManHass Harperass NOBEPXHOCTh €YU OCTaBaJaCh HEMCIIOJIB30BAHHOM, a
onHa (apdopoBas TpyOa, XOTs M pacKajieHHas, KaK TOBOPUTCS B JIMTEPATypHOM



UCTOYHUKE, JOJDKHA Oblla 4Yepe3 CBOM CTEHKM IMepelaBaTh TEILIO JUIS LEJIOou
KJIMHUKU. Pe3ynbTaT, Kak U cjie10Balio, 0)KUAaTh, ObLIT HEYAOBIETBOPUTEIIHHBIM.

Jlanee BO3AYILIHBIE CHUCTEMBI C MPUTOKOM HApPYKHOTO BO3/yXa MOSBISIOTCS B
Anrnuu, ®OpaHuuy, TPUYEM HUX OTHEBbIE I€UYM, YK€ M TOTJla Ha3bIBaCMbIC
KanopudepamMu, UMeNM MOAYAC YPE3BBIYAHHO CIIOKHYI0, XUTPO, HO HEPALMOHAIBHO
OPUAYMAaHHYIO  KOHCTPYKIIMIO C  TNPUMEHEHHWEM  JKENEe3HBIX  cepuuecKkux
MOBEPXHOCTEH HarpeBa, pa3HbIX IUPKYJIAIHOHHBIX TPYyOOK M JAPYyTHX Majo
MOMOTABIINX JI€NTy TEIJIONEPENAUYn YCTPOICTB.

Ho Bo ®panuuu B 1797 r. BO3HMK CKOHCTpyHpoBaHHBbIM KypaHo BIOJHE
yIOBJIETBOPUTENbHBIN Kalopudep, XOoTd ero mnpooOpazoM U ObLT HEyIayHBIHA
kanmopudep mpodeccopa Monutopa ¢ ero eaMHCTBEHHOU ¢appopoBoil TpyOOil.
Kypango mponoxxunm B OrHEBOM TMPOCTPAHCTBE I€YM Iy4YOK TPYyOOK, U HE
daphopoBbIX, a MEAHBIX, W HE TOPU3OHTAIBHO, a HakJIOHHO. I[lomyunnacek
KOHCTPYKIMSl OTrHEBO3AYIIHOTO Kanopudepa, W Temnepp MnpuMeHsemas. Takoi
cuctemoil Kypanno BnosiHe ymauno oronmia B 1797 r. dapdopoByro ¢adbpuky B
[Tapwxke. I'urneHnueckuit HEIOCTaTOK TAKMX OTHEBBIX C HAKAJEHHBIMU BO3TYIITHBIMU
TpyOKamu KajgopudepoB, COCTOSALIMIN B IPUTOPAaHUU B TpYOKax MbUIM, OCEAArOUIeH U3
BO31yxa, OblT oco3HaH yxke B kKoHlle XVIII Beka, korna B 1793 r. Hekuit J[>xon [Noitib
B3sUI MATEHT HA HArPEB BO3/yXa MapOBBIMU HarpeBaTelIbHBIMU MTPUOOpaMHU.

Hecmotpss Ha Bechbma mmpokoe pacmpocTpaneHue B koHie XVIII Beka Bo
MHorux crpanax Epombl (Poccusi, ABctpus, ['epmanus, ®@panHuus U AHTIHA)
BO3yIIIHOM CHCTEMBI OTOIIEHUS C IPUTOKOM CBEKETO BO3yXa U C paclpeaesICcHHEM
€ro C TIOMOUIbI0 KAaHAJOB, CTPOUTEIM OTHUX CHUCTEM HE HMEIN HHKAKOIro
IIPEICTAaBICHUS HE TOJBKO 00 WX pacuere, HO Jaxe M 00 WCTUHHBIX SIBICHHSIX,
OPOUCXOJAIMX B HUX. PU3MUECKHUE 3aKOHBI, HA KOTOPBIX Oa3upyeTcs BO3AYIIHAs
CUCTEMAa OTOIUIEHHS, OBbUIM BIIEPBBIE OCO3HAHBI M3BECTHBIM CTPOMUTENEM TaKHX
CUCTEM TepMaHCKUM npodeccopom MaiicHepoM, KOTOPHIH BeimycTuA B 1821 r. KHUTY
«O0 OTOIJIEHUH COTPETHIM BO3AYyXOM», MOBTOPEHHYIO MM 3aT€M €Ile B JABYX
u3nanuax. Ho u oH emie He Hallen MpaBUIIBHBIX CIOCOOOB pacyeTa, 4TO BUIHO U3
TOTO, YTO B CBOMX KHHUTaX OH PEKOMEHJYET JelaTh KaHalbl CEUeHHEM 22 «Tyiam»
(moHMMast, OYEBUIIHO, B 22 CTymHH). B pyrom Mecte OH rOBOPHUT, UYTO «PaHbIIE 5
noJiarajl, 4To JJIMHHbIE BEPTUKAIbHBIE KaHAJIbl MOTYT MIPOMYCTUTh BO3yXa MEHBIIIE,
YeM KOPOTKHE, HO 3aTE€M Ha MPAKTHKE i yOeauics B 0OpaTHOMY, TETeph 3TO 3HAET
Ka’KIbIM MIKOJIbHUK.

Ho B TOM e romy, B KOTOpOM BbIIUTa KHWUTA mpod. MaiicHepa, HEKHiA
Barenman u3 r. bepnamna omyOnmkoBanm crmocoObl pacueTra BO3AYIIHBIX CHCTEM
OTOIJICHUSI, B KOTOPBIX CEUCHHE KAHAJIOB PACCUMTHIBACTCSA YK€ To ¢dopmyse, B
KOTOPYIO BXOJST M Pa3HOCTh TEMIEpaTyp, U BbICOTA KaHaja, M JIake HEKOTopas
IPOLIEHTHAsA CKUJIKA Ha MIOTEPI0 CKOPOCTH M3-3a TPEHUS BO3/yXa B KaHaJIE.

B 3T0 Bpemsi yXe 3HamuM U NPUMEHSUIM BO3AYIIHYIO CHCTEMY OTOIUICHHUS C
PELUUPKYJISILME OJHOTO M TOTO K€ BO3/yXa, HO B TO € BpEeMs Yy MHOTUX
CHEIUATUCTOB 3TOTO Jiejia OYEHb TBEPAO CYIIECTBOBAIIO JIOKHOE YOCKICHHE B TOM,
YTO PELMPKYJSALHUOHHAS CUCTEMa TpeOyeT OOJIbLIEro pacxojaa TOIUIMBA, HEXKEIH
cucrtema, padoTaromias Ha MPUTOKE HAPY>KHOT'O BO3/1yXa.



IIapoBas cucremMa OTOILIEHHS] BLICOKOTO 1aBJICHUS

B XVIIl Beke Oputa n3oOpereHa B AHIIIMM IApoBasi CUCTEMA OTOIUICHHUS
BBICOKOI'O JIaBJieHus, T.e. pabouee napienue Boime 0,5 atM. Ee uctopust 10BOJIBHO
0orato OCBeIlleHa KaK B MEPUOAMYECKOM, TaK W B CIEHHAIBHOM JIUTEpaType TOro
BpeMeHH. BriepBbie OoHa ObUla MpeasiOKEHA AHTITUUCKUM MOJIKOBHMKOM Kykom B
1745 r., HO mpuUMeHeHa OHa OblLla, BUAMMO, BIEPBBIE TOJbKO JeT 10 cmycts s
OTOIUICHMS Terunll, a B 1770 r. UMeroTCs yKa3aHWs Ha OTOIUIEHUE 3TOW CHUCTEMOM
dabpuunbix 3qaHui. B 1793 1., Kak y»e ynmoMUHAIOCh paHbliie, OblI B3AT MaTEHT Ha
napoBble Kajopudepbl BBICOKOTO JaBICHUS IJisi BO3AYIIHONW CUCTEMBbI OTOIIeHUs. B
Hadasile XI'X Beka mapoBasi CHUCTEMa BBICOKOT'O JABJICHUS CTaja IPUMEHATHCA U B
KUJIBIX 3IaHUSIX, HO B BUJIE UCKIIFOYEHUH.

B To Bpems B 3THX cucTeMax KOHJACHCAT YK€ coOMpaicsi B COOPHBIN pe3epByap
U TepeKauynBalicsl OTTyJa HacocoM oOpaTtHO B koTel. Ho Bmyck KoHIeHcara B
pe3epByap OCYIIECTBISUICS KpallHE NPUMUTHUBHO -NEPUOJUYECKUM OTKPBIBAHUEM
KpaHa, 3aMEHsABLIETO KOHJAEHCAUMOHHbIM Topmok. Ho yxke B 1821 1. pyunoe
OTKpPBhIBAaHHE KpaHa ObUIO 3aMeHEeHO HeKuM PDapHXaMOM MOMJIABKOBBIM 3aTBOPOM,
TakKUM 00pa3oM ObuT H300pETEH MPOTOTUN KOHICHCAIIMOHHOTO TOPIIKA.

[lepBbIM, MBITABIIMMCA MNPUMEHUTH K pacueTy IMapoBOM CHUCTEMBbI Hay4dHOE
obocHoBaHue, sBIgeTcs B 1862 1. anrmmuanuH Tpearonpa. OH JKe ONMUCHIBAET
ycTpoeHHyr0o B 1818 r. mapoBylo cuCTeMy, OTAIUIMBABUIYIO LEIYIO TPYIINy
OpaHXXeper u3 olIel KOTeIbHON, OTCTOSBINEH OT HanboJjee yIaJeHHOW OpaHKepeH
Ha 127 m.

B 1828 r. mapoBoil cucTemMoil BBICOKOTO AAaBJIEHUS OBLJIO OTOILUIEHO KPYIHOE
3IaHUE MPAKCKOU OUPKHU.

Hakonen B 1830 r. mosBwWwiIace TmepBas CUCTEMa IIApOBOTO OTOIUICHUS,
WCIIOJIb30BABIIAS BBIXJIOMMHOW Tap MapOBOM MAaIWHBL. DTy CHUCTEMY OCYIIECTBUII
Anb0an (B I'epmanun, B 1. [15ay) Ha cCBoOeM MaIIMHOCTPOUTEIHLHOM 3aBOJIE.

Boasinast cucteMa HU3KOI0 JAaBJeHUSA
Bongnas cucreMma

2 . 3\v 2 OTOIINICHUA HU3KOI'0
a
. {1 JaBIEHHs, T.€. OTKPHITO
cooomaroaics c
7 atMocdepoi qepe3
——F PACIIMPUTENBHBIA  COCY
T Hn C HaArpeéBOM, TaKHUM
L{ S e e .é oOpazom,  BOIOBl IO
2 n% 2 TEMIIEpaTypbl HE BBIIIE
77 % 100 °C, 6bl1a n306peTeHa
L/ ////////////A YL LLL L L LS
B 1777 r. nmapmkaHUHOM
UHKEHEPOM buzrKom
P bounemenoMm. Macmirab
Puc. 3. Boosnas cucmema nuskoz0 daeaenun Bonnemena dan oboepeea unkybamopa: 3TOI>1 CUCTEMBI 6BI 71 OUCHb
1 — nodvemnwvui cmosk, 2 — 8030yunas mpybxka, 3 — 80pOHKOOOPA3HBIN PACUUPUMEALHBIL
cocyd, 4 — ameesux, obozpesaiowiii unkybamop, 5 — unkybamop, 6 — noaxu 08 AuY, HC BCJIUK, U ITPUMCHAJIACH

7 — omdeaerue OAR YbINAAM.

OHa CIICpBa bonnemeHoM



TOJIBKO JIJ1s1 000TpeBa MHKYOATOPOB ISl ICKYCCTBEHHOMN BBIBOJKHU M3 SUI IIBITUISIT.

OudeHb MHTEPECHO, YTO MPU U300PETEHUH 3TOM cucTeMbl bOHHEMEH mpoymall,
CKOHCTPYHUPOBAJI U OCYILIECTBHJI OOJBIIMHCTBO JAETaliel, MPUMEHSIEMBbIX U ceiuac,
BIUIOTh JO aBTOMATHMYECKOTO pPEryjsiTopa MPUTOKA BO3[AyXa B TONKY KOTJIa IS
peryJupoBaHus CTEIIEHU HAarpeBa B HEM Bojbl. HO MHTEpECHO OTMETUTH TakXe, U4TO
3aTeM PEeryJaTop ObLI 3a0BbIT Ha IEJ0e CTOJIETHE M BO3POJUJICS BHOBb JIMIIB OKOJIO
1890 r. Ilpomwio co BpemeHu uzoOpeTeHuss bBOHHEMEHOM BOJSHOW CHCTEMBI
OTOIUICHMS C TPABUTALMOHHOW LUPKYJsinuend okoiio 40 jer, mpexae 4yem OoHa cTaja
NPUMEHATHCS JJIsl OTOIUICHUs 31aHui. Hawamoch sTto neno B Anrimuu. B 1818 r.
cucrema bonHemeHna mnosiBwiack B ['epmaHuu, HO ONATH Hayajga TaM CBOE
CYIIECTBOBAHWE HE B JKWIBIX W OOIIECTBEHHBIX 3/IaHUAX, 4 B OpPAHXKEpEsX U
ternax. Jlo 1841 r. BoasHbIC CHCTEMBI OTOIUICHHS CTPOMIIMCH 0€3 BCSIKOIO
pacuera. Ho B 1841 r. anrmmyannH XyyJ OpUXOIUT K MPABUIBHBIM BO33PEHUSAM Ha
NPUYMHBI BO3HMKHOBEHUSI HUPKYJSALMU BOABI B BOASHON CHUCTEME, MOJIONKUBIIUM
KOHEII /10 TOro JOJIIO JUIMBIIMMCS CaMbIM HECYpPa3HbIM CIOpaM Ha 3Ty Temy. Takum
oOpa3zoM, XyyJl OblI NEPBBIM TEOPETHUKOM BOJASHOW cucTeMbl oTorieHus. OH yxe
KOHCTaTHpyeT (aKT, UYTO CKOPOCTH MUPKYJSIUKA BOJLI  MPOMOPIIMOHATHHBI
KBaJpaTHBIM KOPHSIM M3 BBICOT PACIIOJIOKECHHUS HarpeBaTelbHBIX MPUOOPOB HaJ
KOTJIOM.

Ho rpoManHoe 3aTpyHEHHE NPEACTABISAIO KOHCTPYUPOBAHUE U U3TOTOBJICHHE
peryiaupyromei u 3anopHoil apmatypsl. Jlonro 3To ObUIM MpocTeiiine NpoOoYHbIe
KOHYCHBIC KpaHbl 0€3 CaJbHUKOB, BECHUBIIINE HECKOJIHKO KAJIOTPAMMOB TPU MPOXOJIE
B 32 MM M IOCTOSIHHO MPOTEKABUIME.

IlapoBas cucTeMa OTOIJIEHHSI HU3KOTO J1aBJIeHUSA

[Toce BOASIHOW CHCTEMbI OTOIUICHUS MOSBWIACh, 3HAYMTENIBHO CITYCTS, a
uMeHHO B Hadaie XIX Beka, mapoBas cucTeMa OTOIUICHUS HHU3KOrO JaBJICHMS.
[IpyrunHa Takoro 3amo3gaHus JEKUT B TOM YIOPHO AEpKaBIIEMCS MpeayOeKaeHUH,
YTO, TpPU HAIMYUM B KOTJIE XOTA Obl HE3HAYUTEIHHOTO JaBJICHUS BBIIIE
aTMOCc(EepHOro, HENb3sl  3aCTaBUTh  KOHACHCAIIMOHHYH)  BOJY  CaMOTEKOM
BO3Bpamarbcs B koTen. Ho kak Tombko 3TO mpemyOexiaeHue ObUIO pa3OuTo, -
napoBasi CUCTeMa OTOIUICHHSI HU3KOTO JIaBJICHHUS ObLIa CKOHCTPYMpPOBaHA M, OBICTPO
pa3BUBAsCh, CTaja BBITECHATH CBOCH JCIICBU3HOM M MPOCTOTON MapOBYHO CUCTEMY
BBICOKOTO JIaBJCHMS, BO3AYIIHYIO M JaXe€ BOJJHYIO CHCTEMbl, TaK Kak
TUTUCHUYECKUE M TEXHUYECKHE NPEUMYIIECTBA BOJSHOW CHUCTEMBI HE OBUIM €IIle
TOTJa JOCTATOYHO OCO3HAHBI U OIICHEHBI.

Boasinasi cucrema OTOIUIEHUS BbICOKOTO 1aBJICHUS

[TocrmenHen 1O BpeMEHHM NOSBUJIACh BOJSHAS CHUCTEMA OTOIUICHUS BBICOKOIO
JABJICHUSI, N300peTEeHHAas U 3amaTeHTOBaHHAs aHrIM4aHUHOM [lepkuHconom B 1831
T., KOTIa OH B35 QHTJIMACKUAM MATEHT HA «OTOIUIEHUE 3aHUK COTPETHIM BO3AYXOM)
C IOMOUIBIO BOJBI, HAXOALICHCS MO BECbMa 3HAYUTEIIbHBIM JIABJICHUEM, UMEIOLIEH
temneparypy Beime 100 °C. Cucrema IlepkuHca cocTosina M3 KOJBLEBOIO
TpyOOIpoBOAa, B OAHOM YaCTU KOTOPOrO OH ObLI COTHYT B 3MEEBHK M MOMEIICH B
OTHEBYIO TOINKY, a B JIPyTMX 4YacTIX TOT e TPyOONpOBOJ, TOXE COTHYTHIA B



3MEEBUKHU, CIY)KWJI  TEIUIOOTIHAIOIINMHU HarpeBaTeIbHbIMU npudopamu,
pPACIlONOKEHHBIMU B OTAIUIMBAEMBIX ITOMELIEHUAX BBIIIE OrHEBOM  TOIKH.
N3o0perenue IlepkuHca, Tak ke Kak W paHee u3o0OpereHue boHHeMeHa (BoasHas
cuUCTeMa), ObLJIO HACTOJBKO XOpPOIIO MPOAYMAaHO aBTOPOM B KOHCTPYKTMBHOM
OTHOUIEHUH, YTO B T€UEHHUE OO0JIbILIE MOJIyBEKA MOYTH YTO HEYEro ObLIO yJIydIlaTh B
3TOM cucteme. B camoM TekcTe maTeHTa Mbl YUTAEM yKe 0 My(pTax ¢ IMpaBoOi U JIEBO
pe3b00ii, 00 YIITIOTHEHUH, IPYU KOTOPOM JIE3BHE Bpe3aeTcs B TUIOCKOCTh U Mp. Tak Kak
cucTema 3Ta OblUIa 3aMKHYyTas, T.€. He cooOuIaBmascsa ¢ atMmocdepoi (B OTIMYue OT
BOJSIHOM CUCTEMBI HMU3KOT'O JABJICHHUS ), TO JUIsl BOCIPUITHUS YCHIINSL, TPOUCXOSAIIETO
OT pacuIupeHust HarpeBaemMoil Bojbl, [lepkuHCcOM OBUTM TPUMEHEHBI 3aKPHITHIE C
KOHIIOB KOPOTKHE OTPOCTKM TpPyOOK OT  BBIIIEYHOMSIHYTOTO  KOJIBLIEBOTO
TpyOOIIPOBOJa, YACTHUYHO 3alOJHEHHbIE BOJOH M YAaCTUYHO BO3AYXOM. OTOT
NOCJIETHUIN CKUMAJICS MPU PACIIMPEHNUN BOJBI U UTPAIT POJIb JIACTUYHBIX Oy(PepoB.

BonsgHas cucteMa BBICOKOTO JABJIEHUS TOXKE OYEHb MEIJICHHO ITPOHUKAJIA B
KWIble W OOIIeCTBEHHbIE 37aHUsA. BHavame oHa mpuMeHsIack Onaropaps
BO3MOXHOCTH JOCTUTaTh OYEHb BBICOKUX TeMIiepaTyp Boabl (Hampumep, 183 °C npu
naiaeHuu 10 ara 1©o  MaHOMETpy) JUIS  PaA3IMYHBIX  MPOMBIILIEHHO-
IPOU3BOJICTBEHHBIX LEJeH, KaK, HallpuMep, HarpeBa MEIHbIX THIMOrpaQCKUX AOCOK,
BbINIapUBaHus cycia u 1p. Ho 3aTo nanee sTa cucrema crajia mojib30BaTbes OOIbIIUM
yCIexoM Kak ortonuTenbHasd. OHa pacmpocTpaHwiach u3 AHmmMM Bo PpaHuuio,
Hanuro, ['epmanuto u apyrue crpansl U B 60-x rogax XIX cronerus Obiia Hanbosee
pacnpocTpaHEHHOM IEHTPATbHOU cUCTEMOM oToruieHHs. OOBSICHSAETCA ATO TEM, UTO,
IIPU BCEX OYEBHUIHBIX €€ HENOCTAaTKax II0 CPAaBHEHUIO C CHCTEMAaMH BOJSHOM H
NapoBOM HHU3KOTO IaBJICHHSA, - OHA OblJa 3HAYUTENBHO JEHIeBIE€ UX, M TOJBKO
NOCJIEAYIONIEe YJICHIEBICHUE MOCIEIHNX, Oaroapsi pa3BUTHIO COOTBETCTBYIOIIMX
OTpaciiel HHAYCTPUH, IOCTENIEHHO BBITECHUIIO cUCTEMY lIepkuHCa U3 30aHNI KUIIBIX
U OOLIECTBEHHBIX.

PaiionnpoBaHHOe Tem10CHAOKEHUE

[lepBast rpynmnoBasi cucTeMa OTOIUICHHS (MTapOM BBICOKOTO JaBJICHUSI) BOSHUKJIIA
B 1818 r. B AHrMM 11 HECKOJIBKUX opaHkeped. Ho monHoe m scHOe Co3HaHHe
BeChbMa OOJBIINX TEXHUYECKUX W HIKOHOMUYECKUX BBITOJ, MPOUCTEKAIOIINX OT
YKPYIHEHHUSI KOTEIBHOTO XO35MCTBA KaK JJISI CWJIOBBIX, TaK M JJII OTOMUTEIbHBIX
HYX]I, paHbiie Bcero npooyaunock B Coenunennbix Illtatax Amepuku. Tam, B T.
Jlokmopt, B mrate Hpio-Mopk, yxe B 1878 . BO3HMKIA mnepBas paifOHHas
TEIUIOLIEHTPalb  TOPOJCKOrOo  MacmTaba, cHaOXaBmiasgs IO  TOJ3EMHBIM
TpyOOTIPOBOIaM CBOMX a0OHEHTOB ITAPOM.

['opoaoxk JIOKmopT HacUMTHIBaI B TO BpeMsl BCEro Juilb 20 ThICSY KUTEICH, U
nepBOHavyajibHasg JJIMHA MapONpPOBOJOB cOCTaBisuia 2 kM. Jlanmee Takue Menkue
paliOHHbBIE TEIUIOCHAOXKAIOIINE CTAaHIUU CTaJIM BO3HUKATh OBICTPO, TaK Kak B
aMEpPUKAHCKUX TopojaXx ObUIM OYEHb PACHPOCTPAHEHBI MEJKHE 3JIECKTPOCTAHIINH,
JIOMOBBIE M  KBapTajibHble, 00OpynoBaHHble MamuHamMu B 150-500 kBT,
paboTaBIIMMK Ha BBIXJION. OJTOT OTPaOOTaBIIMM Map U CTal MPUMEHSTHCA IS
paiionHoro tersiocHaOxeHus. C pa3zBUTHEM KPYIHBIX AJIEKTPOCTAHLUNA MOJIOKEHHUE
U3MEHWIOCh. YTOObI mapaiu3oBaThb MEJKHE DJIEKTPOCTAHIUHU, SBJISBIIUECS



OJTHOBPEMEHHO U TEIUIOCHAOKAIOUIUMH [IEHTPAaMHU, STUM HOBBIM KPYIHBIM CTAHIIUSM
HaJ0 ObUIO MPEIIOKUTH CBOMM OyaylIUM a0OHEHTaM HE TOJIBKO 3JIEKTPUUYECKYI0, HO
U TEIUIOBYIO SHEPIHi0, TaK KaK TOJBKO B ATOM cliydae aOOHEHThl CMOIJIM Obl
YOPa3AHUTH Y c€0s1 CBOM KOTEJIbHbIE.

Takum o00pazoM M BO3HUKIM B AMEpUKE KOMMEpPYECKO-TIPUHYIUTEIbHBIM
MNOPSIAKOM KPYIIHBbIE BHYTPHUTOPOJCKHE TEIUIOAIEKTPOLUEHTPAIN C MPOTIKEHUEM
MOA3EMHBIX CETEl B HECKOJIBKO JIECATKOB KUJIOMETPOB.

B nanpHelinieMm, ¢ mepeBOJAOM 3JIEKTPOCTAHLIMM JAlI€KO 3a YepThl TOPOJOB,
HEIMOCPEACTBEHHO K MECTaM HaXOXKICHHS YIisd M JPYIMX BHUIOB MPUPOIHOTO
TOIIMBAa (M C BO3HMKHOBEHHEM TPAHCIOPTA SJEKTPOSHEPIMU HA MHOTHE COTHHU
KAJIOMETPOB), CHAOKEHHWE TOpOJIOB TEIUIOBOM »HEpruel OT CTONb YJaJeHHBIX
AapOCUJIOBBIX CTAHLUN CTAJI0 HEBO3MOXHBIM. DTO JAJI0 UMITYJIBC, C OJJHON CTOPOHBI,
K COOPYKEHHIO B TopoAax AMEPHUKHA LEHTPAIBHBIX MOIIHBIX IIPOCTO TEIJIOBBIX
CTaHIUH (MApOBBIX KOTEIbHBIX), C APYTOM CTOPOHBI - K UCIOIb30BAHUIO KOTEIbHBIX
YCTAaHOBOK JIMKBUJMPOBAHHBIX BHYTPUTOPOJACKHX AJIEKTPOCTAHLUUNA ISl CHAOKEHHS
noTpeduTene roToBOW TEIJI0BOM SHEPTHUEH.

Ho B TO k€ BpeMs caM xapakTep pocTa aMEpUKaHCKUX TOPOAOB, IPU KOTOPOM B
KpaTyallluid CpOK OJHOBPEMEHHO 3aCTPauBAIIMCh YJIUIBI U LEIbIE KBAPTAJbI, 1aBall
BO3MOXHOCTh MPHUCHOCOONSTh CHUCTEMY PalOHHOTO TEIUIOCHAOXKEHUS U  POoj
TEIJIOHOCUTENs (ropsyasi Boja, 1map) K MOTPeOHOCTSIM MoTpeduTeneid. IToMy ey
TaK)K€ OYEHb OJarompusiTHO COJIEWCTBOBAJIO MPHUHATOE B AMEpHUKE pacuICHEHHE
TOpOJIOB Ha 30HBI JKUJIbIE, TOPTrOBO-aJMUHUCTPATHBHBIE U IPOMBIILUICHHbIE. B
NEPBbIX OOBIYHO MPUMEHSIIOTCS BOJASHBIE, @ B JIByX MOCIEIHUX - MAPOBbIE CUCTEMBI
TEIJIOCHAOKEHUSI.

K 1934 r. B CIIA u B Kanage mmenocs 6omnee 400 ycTaHOBOK pailOHHOTO
TOPOJICKOTO TEIIOCHAOXKEHMs, HAUMHAs OT KPYMHBIX ToponoB, kak Hero-Hopk,
Uukaro, [leTpodT W 1p., 10 OYEHb MAJECHBKMX BKIIOYUTEIBHO, KakK, HaIlpuUMep,
bpannon u Hopn-batnedopn B Kanane, ¢ unciom xuteneit Bcero ot 5 g0 10 Teicsy
YEJIOBEK.

Crnenyroiieid mepeaoBOM CTpaHOM B 00JacTH TOPOJICKOTO  PaliOHHOIO
TeriocHaOxeHus: opu1a ['epmanus. Tam, B oTianune oT AMEPUKH, 3TO JI€JO B3SJIU B
PYKH FOPOJICKUE MYHULIUTIATUTETHI.

B I'epmanuu niepBast paitoHHas TeruiocHa0karomiasi craniys BosHukia B 1900 r.
B ropoje Jlpe3nene. Ee MomHocTh Obl1a 15 rurakamopuii B 4ac, a TEIJIOHOCHUTEIIEM
Oopi1 map B 8 paboumx armocdep, momamaBmuiics Ha paccrosHue 1050 M k 12
notpebutensiM. BHauane 3Ta cTaHius cHaOXajia JTUITh TPABUTEIHCTBEHHBIC 3aHUS
U, KaK UCKJIIOYEHHE, HECKOJBKO MOMYTHO JIEKABIIUX YACTHBIX 37aHuil. Tenepp 3Ta
CTaHLMs KapAMHAJIBHO IIEPECTPOEHA HA BOJOHACOCHYIO.

Hayano Bo3HMKHOBEHUs B [ epMaHUU TOPOJICKMX PAaHOHHBIX TEIIOCHA0KAIOIINX
CHCTEM C MPOJaXKEH TETIOBOM SHEPTUU JHOOOMY OTpeOUTETI0 OTHOCUTCS K 1921-22
IT., KOrJa BO3HUKJIM YCTaHOBKHU B bepnune, 'amOypre, Kune u bapmene. ¥YcranoBku
AT UMEIOT TEIUIOHOCUTEJIEM YaCTUYHO TOpPSYyI0 BOIY, YACTHUYHO Map, HO BCE OHHU
BO3HUKAJIM B CBSI3M C  NEpeoOOpyJOBaHUEM  CTApPhIX  KOHJIEHCAIIMOHHBIX
ANEKTPOCTAHLUN B TEMIOIEKTPOCTAHIIUY.

B 30-x romax XX Beka OOJBIIOE YHCIO T€PMAHCKHUX TOPOJIOB YKE HMEET



YCTaHOBKHM pallOHHOTO TeriocHa0xeHus. Taxxe Bo @paHunn, AHIIUU, ABCTpUU U B
Ipyrux cTpaHax EBpombl Tropojckoe palloOHHOE TEIUIOCHA0XKEHUE TMOIYUYUIIO
3HAYUTEIBLHOE Pa3BUTHE.

B CCCP nepBble maru B 00J1acCTH TOPOJICKOTO TEIJIOCHAOKEHUSI OTHOCSTCS K
1924 r. TemnocHaOxeHue TPyNIl 3AaHUN OJHOTO XO35UCTBA U3 OOIIEH KOTEJIbHOM
WIH JaKe TETUIOAIEKTPOLEHTPAIM CYIIECTBOBAJIO y HAC 3HAUYMUTENbHO paHbIie. Tak
HalpuMep, COoopyKeHHas 1o wuHunuatue npod. B.B. JImutpueBa B 1913 T.
NapoBOJsiHAsS CHCTeMa OTOIUICHUS M BEHTWISIUU TMAaBUIHLOHHOW OOJBHUIIBI HM.
MeunukoBa B Jlenunrpasne (0w, OonbHuIa [leTpa Benukoro) padorana cpa3sy 1o
€€ COOPYKEHHH OT CBOEH TEIJIODIEKTPOIICHTPAM Ha OTpaboTaBIIeM Mape mapoBOn
TypOWHBI 3JIEKTPOTEHEPATOPA.

[TepBsIii rOpoIcKOl TEMIOMPOBOA ObLT MposioxkeH B Jlennnrpane B 1924 r. ot 3-
W TOC. PIEKTPUUECKON CTAaHUUM JJii CHAOXKEHUSI Topsuei BOJOW cOCeTHUX OaHb B
Kazaubem nepeyiike v A OTOIUIEHUS BEpXHEro (6-To) 3Taxka OJHOTO, TOXKE PSAAOM
JeXaniero, xxwioro 3aanus. B ciemyromem rogy ot to xxe 'DC ObLIM OTOIJIEHBI
Kopryca 6oapHUIBI UM. TIpod. Heuaera (ObiBII. OOyXOBCKast 00IBHUIIA) TIO IPYTYIO
cTopoHy BBeneHckoro kanana.

BoT B cambIX KpaTkux yepTax TOT JOJITUHA MyTh, MO0 KOTOPOMY IILJIO Pa3BUTHE
Jiena  OTOIUICHHS OT YrOJIbHOW KapOBHM [0 MOIIHBIX Ta3u(UIIMpPOBaHHBIX
TEIJIORJIEKTPOLIeHTpasiell. BHavane NpUMHUTHBHBIN OBITOBOM MpHeM, 3aT€M MPOCTOE
KyCTapHO€ pEMEcCJIO U, HAKOHEIl, BBICOKOPA3BUTHIE HAa WCCIEIOBAaTEIbCKON 0aze
HAyKa W TEXHHWKA OTOIUICHUS W BEHTWIMPOBAHMS W MOIIHAS CIeluaIbHas
OTOMUTENbHO-BEHTUIISILIMOHHAS UHTYy CTPHUSL.

Ho u »3TO, KOHEYHO, TOJBKO AJTall Ha MOYTH JajJbHEUILIEro pa3BUTHUA
TEXHUYECKOT0 U HAYyYHOT0 UCKYCCTBA U TBOPYECTBA YEIOBEYECKOTO I'eHHUSI.



CucreMbl OTOIVIEHUS B HX HCTOPHUICCKOM PAa3BUTHH

H306peTeHo IlepBoe HauGoJsb11ee npuMeHeHne
HaumenoBanue CoBpeMeHHbIE 3HAYEHNE H
Ne Tenmonocurean JI0Ka3aTeJIbHOe
CHCTEMBI Crtpana Bpewms Crtpana Bpems NpPUMEHEHHe
BbINOJIHEHUE
Jlyuucras sHeprus Pumckas Heckomnbko
YronbHbIe U TOpsIYne Drnoxa ApeBHeH UMIIEpUs U ee BEKOB JI0
1 P Hewnssectna | HeussectHo AP P oB A He npumensiercs
JKapOBHH MPOAYKTHI [Tomnen KOJIOHUH. HaIIen 3psl U
CropaHus BocTok Azun nocJjie Hee
Kanpnapuym
Pumckas Mo nameit PHUMCKHUX TEPM U Pumckue IIepBrie Beka
2 XI0MoKkaycCThl Tonounsle ra3sl N He npumensiercs
uMmInepus 3pbl ropoz Ilommnes (1o KOJIOHUH HaIien 3psl
Hale 3pbl)
Pumckne o
IToxamoneHO- [TepBeie Kuraii, Anrmus,
Pumckue N YKpeIJIeHUS o cepeaunbt
3 KaHaJIbHOE TormouHsle ra3sl BeKa Halen I'epmanus, B enquHUYHBIX caydasx
KOJIOHUH (3aans0ypr Il Bex XIX Bexa
OTOIIIICHUE 3pBI . ABcrpus
HaIIeH 3peI)
Pannne N I'epmanns
4 Kamne-neanoe Bo3nyx T'epmanus cpenHue Opzexciii 3aMok (peitiapckue Cpennue Beka He npumensiercs
OTOIUIEHUE Y p P Map6ypr (X1l Bex) pritiap p p
BEKa 3aMKN)
TouHo Jo [IIupokoe npuMeHEHUE,
HEU3BECTHO MIpeBAIMPYIOIIEE BO BCEX
5 | Ileunoe oromieHue Boznyx HewussectHa HewussectHo Bo Bcex crpanax HACTOSIIIETO P py
(B XI- CTpaHax HaJ ApyTruMu
BpPEMEHU
XIVB.) METOIaMu
I'epmanus
JbiMo-TpyOHOE P ’ Mo nayana
6 TomnouHsle ra3sl Heussectna | HeusBecTHO HewussectHo AHrnus, He npumensercs
OTOIUIEHUE XIX Beka
DpaHuus
Bosnymnoe Paryma B I'epmanus
Ay Cpennue y P i C1820r [IpumensieTcs TuIIb B
7 OTOIUIEHUE Boznyx I'epmanus r. Jltonebypr (X1l | Poccust, Aarmms,
BEKa mo 1870 r. PEIKUX OTIENBHBIX CIydasx
(rpaBUTAIIMOHHOE) BEK) ABcTpus
ITpuMeHseTCs CpaBHUTENBHO
PEeAKO AJI OTOMJIEHUS OUYEHb
®abpuka bynsToH 1 N
[TapoBas BEICOKOTO ITap, naBneHuem Cepenuna o Anrmus, CIIA, C1800r OOJIBIIKX ITOMEIICHUH,
8 AHrnms Bart (Ixeiimc
JIaBJICHUS cebimre 0,5 at™ XVIII Beka Barr) I'epmanus mo 1870 r. TJIaBHBIM 00pa3oM
IIPOMBILIIEHHOT'O
Ha3Ha4YeHHUs
C nocnenne
Bcee
Bosaas Hu3K0oro - tpetn XIX
Boga Huxe Touku Toprossle 1omMa eBpoIIeiicKue u OrpoMHOe 3HaYEHHE U BCE
9 IaBJICHUS ®paHuus 1777 r. BEKa I10
KHUIICHUS B Jlonmone, 1817 1. aMepUKaHCKHe BO3pacTaroliee MpUuMeHEHHe
(TpaBHTAIMOHHOE) HacTosIee
CTpaHBbI
BpeMs




CIIIA, ror

C cepenuHbl

ITapoBas HU3KOrO ITap, naBnenuem Konen I'epmanuu, XIX Bexka 1o Bonbioe 3HaueHue u
10 AHrnus HewussecTtHO
JIABJICHUS Hwke 0,5 atm XVIII Beka ABcTpus, HaCTOsIICe IIMPOKOE IPUMEHCHHE
Poccus BpeMmsi
[ HarpeBanus
Boasnas Beicokoro MEIHBIX IUTaCTHH Awnrnus, lanus
A Boga BeIe Touku A N -1 i C1840r Penkoe mpuMeHeHHE: TOIBKO
11 JIaBIICHUS AmHrnmst 1831 r. JUISL TPaBIOPHOM I'epmanmns, N
KHUIICHUS mo 1880 r. JUISL TEXHUYECKUX Lieei
(TpaBUTALIUOHHOE) nevatu B JIoHJ0HE, ABcTpus
1831 r.
MIupouaiimee, Bce
Konen XIX B HacTosmee ACIIUPSIOIIEECS
12 | HacocHoBogsHas Bona I'epmanus HewussectHo Bo Bcex cTpanax p P
BEKa BpeMs MIPUMEHEHHE Ul JOMOBBIX U
pailoHHBIX CUCTEM
[Iupokoe NpUMeHEHHUe Is
OTOIUIEHUS [T1aBHBIM
Bosnymso- Hauano XX B nHacrosmee 00pazoM OOIIBIINX
13 Y Bosnyx CIIA HewnssecTtHO Bo Bcex cTpanax Hl p
BEHTWJIATOpHAs BeKa BpeMsI MIPOU3BOICTBEHHBIX LIEXOB U

JIPYTUX TTOMEIICHUN
00IIeCTBEHHOI'0 XapaKkTepa




2. UcTopusi pa3BUTHS TEIJIOCHAOKeHHUS U TelIopuKaunu

TexHuKa 0TOILUIEHNSI B APEBHOCTH

BoO3HUKHOBEHHE OTONMUTEIBHO-BEHTWISIIMIOHHOW TEXHUKM B €€ HauboJjee
MPUMUTUBHON (hOpME yXOJIUT CBOMMH KOPHSMH B JaJI€KOE€ MPOILIOE, KOIa YeIOBEK,
OBJIJICBIIMI HUCKYCCTBOM JIOOBIBAHMSI OTHS, CTaJ] UCIOJb30BATh €r0 AJIi PUTOTOBIECHUS
MUIIY U COTPEBAHUS KUJINILIA.

JlpeBHeillie  MCKYCCTBEHHBIE  MOCTPOMKM -  JKWIHINA, OOHapy>KEHHbIE
apXxeoJoramM, OTHOCATCS K CpeAHEHd CTYyNeHW MJUKOCTH. TakoBa, Hampumep,
KocrenkoBckas crosiHka (Boponexckas 0611.), bomorosckas crosiHka y Jlagoskckoro
o3epa, BonocoBckas ctostnka (y Mypoma) u nip.

Kunumia »TOoro mepuoma MPENCTaBIsIN COOOM 3eMIISTHKH, TMOKPBITHIE CBEPXY
KEPAAMHU C TOCIEIYIOUIEH 3aCBINKOM KPOBIM CIOEM 3€MiIM. B IHeHTpe 3eMIISTHKU
HaXOJMJICS o4ar B BUJE SIMbI, B KOTOPOH Pa3BOJUTCS KOCTEP Ul COTPEBAHUS KUIUIIA U
Ui Bapkd TumM. JpIM OT KOCTpa BBIXOAUJI 4YEpe3 OTBEPCTUE, CIIYKUBIIIEE
OIHOBPEMEHHO BXOJOM B 3€MIIIHKY. Uepe3 3TO K€ OTBEPCTHE ITOCTyNal HAPYKHBIN
BO3/IyX, HEOOXOUMBIHN JJIsl TOPEHUS KOCTPA U JIJISi BEHTUIISIIUN 3EMIISTHKH.

B marepuanax apxeoslorHuecKiX pacKoloK Ha MecTe ObIBIIMX BOCHHBIX KPEMOCTEH
Pumckoil umnepun Ha nobepexnse UepHoro mops u naxe B CpenHeil A3um Becbma
XapakTepHble M1 ApeBHEr0 PuMa W €ro KOJOHUM YCTpONCTBAa OTrHEBO3AYLIHOMN
MOAMOJIBHOW CUCTEMBI OTOIICHUS] M BEHTWIALIMHU, U3BECTHOM IO TPEYECKUM Ha3BaHHEM
«XIOMOKAayCcTyM» (CHHM3y cOrpeThlil). JleTasibHOE oONMcaHWe TaKOoW OTOMUTEIbHOMN
CUCTEMBI 31aHu# ObLTO AaHO ButpyBuem B koHIe | B. 10 H. 3.

VY CTaHOBKHM OTHEBO3AYITHOTO TMOAMNOILHOTO OTOIUICHHSI OOHApYXEHBI HAa MECTE
JIpeBHETO ropoja XepcoHeca (Ha Oepery YepHoro mops, okono CeBactomons) u
JPEBHEPUMCKOM Kperoctu Xapa3 - B CpenHeit Aszuu, moj OazapHOM IUIONIAAbIO
COBpeMEHHOro ropoja [xamOy1.

IIpn packonkax B 1937 1. ropoma XepcoHeca HaWIEHBI OCTAaTKM CTEH U
dbyHIaMeHThl 0aHU, COCTOSIIUE U3 MPeT0aHHNKA ¢ KAMEHHBIMH CUACHBSIMHU 110 CTEHAM, C
MOJIOM, MOIIICHHBIM TECAaHHBIMU TUIMTAMHU W3BECTHSKA, a TAKXKE CMEKHOTO IMOMEIICHUS
0aHM C MIaJKO OLITYKAaTypeHHBIM MOJOM W cTeHamH. Huke ypoBHS moiia B 3amajHOM
KOHIIE OaHU COXpPaHWJIACh TIeYb U3 KUPIHUUEH U 00JJOMKOB YepenHUIlbl. JIbIMOBBIE Ta3bl OT
MeYy MPOXOAWIIA CHAavajia MoJ| MOJoM OaHH, 3aTeM MOAHUMAINCh MO0 BHYTPUCTECHHBIM
KaHajlaM M BXOJWJIM BHYTpb momemieHuil. Ilociie mpo-Tonku mneuyn Mo TOMy Ke
HAIPaBJICHUIO MPOXOIUI HAPYKHBIM BO3JIyX M, COTPEBAsCh MO MYTH, MOMagan B OaHIO
yKe€ JOCTATOYHO TEIUIbIM, OCYILIECTBISII TEM CaMbiM OTOIUICHME W BEHTWIALIUIO
MOMEIIEHU OaHH.

Kunuma npeBnecnaBsackux twiemern VII-IX BB. mpeacraBmsumm coOoi 1Mo
OoJbllIel YacTH TOJY3€MJITHKH, COCIWHEHHBIC TMOJ3€MHBIMU KPBITBIMH XOJaMHU.
HanzemHast yacThb >KWIMIL COOPYKaJlaCh M3 CTOJIOOB W MEPEIUVIETEHHBIX MPYTHEB WM
KaMmbllla C T[JIUMHAHOM JBYXCTOPOHHEM oOMa3kod. Ouaru ObLIM TJIMHOOUTHBIE.
KoHcTpykiusi 3TUX 0o4aroB B HEKOTOPBIX CIIydasX MMella KynojooOpasHyio (opmy c
OTBEPCTUEM BBEPXY ISl OTBOJA IbIMA U3 NI€YU B IOMEILICHHUE MOJY3EMIISTHKH.



ITo cBugerenscTBY apabckoro reorpada MoH-Pycre (X B.) ciaBsnam CpenHero
[TonHenponbst yxe B TO BpeMsi ObUI XOPOIIO M3BECTEH CIOCOO HarpeBa BOJABI IIyTEM
HaOpachlBaHUs B Hee OYJbDKHUKA, PAacKaJE€HHOIO Ha CBOJE IMEYM-KAMEHKH, a TaKXKe
croco0 OBICTPOro COrpeBaHMsI MOMEIICHUN MyTeM MOJMBKH PACKaJICHHOIO OYJIbDKHHUKA
BOJIOM.

Packonku 1940 r., nponsBogusmuecs B paiione Crapout Jlagoru, nokasanm, 4Tto B
JTAaHHOM MECTHOCTH ApeBHEpycckoe xunuile ['X-X BB. OTalIMBaIOCh «IO-YEPHOMY»
NeYbI0-KaMEHKOM, KOTOpasi CKJIaJblBajiach 0€3 KaKoro-arudo CBA3BIBAIOLIEIO PACTBOPA U3
«JIMKUX KamHel» (BaJlyHOB M OyJbDKHUKA) B OJHOM M3 3aJHUX YIJIOB H30bl. M30a
pyOunace M3 TOJCTHIX OpEeBEH U MMelsla OOBIUHYIO JIJISl HAlEro BPEMEHH JABYXCKATHYIO
KPOBIIIO.

PyGinienas uzba ¢ meubr0-KaMEeHKOM - Ha CeBEpe M MOJIy3eMIIIHKA C TIIMHOOUTHOMN
MIEYBIO - HA FOT€ SBJISUINCh OCHOBHBIM THIIOM >KHIIMILA rOposkaH [[peBHeil Pycu.

OT KypHOIi 10 pyCCKO# NmeYH.

N3BectHo, uro gnpeBHepycckue Oosipckue xopoMbl XVI-XVII BB,  yxe
OTaIUTUBAIIMCh W3PA3IOBBIMU I€YaMU C JBIMOOTBOJAIIMMU TPyOaMU W YTO BEPXHHE
MOKOW JTUX XOpPOM UMEIM BeChbMa OPUTHMHAIBHOE BO3AYIIHOE OTOIUIEHUE,
oOciy’kHBaeMoe OT Iedeil mepBoro sraxa. B AnexcaHApoBCKOM YCIEHCKOM coOope,
noctpoenHoMm mipu MBane III B xonue XV B., Oblla yCTaHOBJIEHA 3aMeyarelibHasi o
CBOEH apXUTEKTYpHOU 00paboTKe meyb, pazoOpaHHas Juilb B 1869 T. mpu KanuTaibHOM
PEMOHTE Xpama.

I'panoBuTas manata MockoBckoro kKpemiisi, noctpoeHHas B 1487-1491 rr., Obuia
o0opyJ0BaHa MOAMOJIBHO-BO3AYIIHON CHUCTEMON OTOIUICHHUS, MPOCYIIECTBOBABIIEH
CBBIIIIE CTOJNIETHS. TaKyr K€ CHCTEMYy OTOIUICHHS WMEIU, MO-BUAUMOMY, W JpYyTrue
napckue najgarbel. OJuH U3 COBPEMEHHUKOB 3TOro nepuojaa, Camyun MackeBud, B CBOEM
nHeBHUKE 32 1611 r. 0cob60 oTMeuaer, 4TO B KaMEHHOM ABOPIIE MOCKOBCKOTO KpeMJls
€YU YCTPOECHBI MO 3€MJIEH C TyITHUKAMU ISl HAarpeBaHUs KOMHAT.

B noMenieHnsaX HUKHETO 3TaXka CTaBUJIMCh KUPIHMYHBIE WM U3Pa3LOBbIE MEYU C
HAaCaHBIMH TpyOamMu, KOTOpHIE TIPOXOJIWUIM dUYepe3 TMOMEMICHUS BTOPOTO ATaxka
JIEPEBSIHHOTO 3/1aHUSl U CHA0XKAIKCh KEJE3HBIM 3aTBOPOM (MJIM BBIOIIKOI) Ha Yepaake
WU TOJ TOTOJIKOM TMOMENIEHUs BepXHero 3taxka. Hubke 3ToM BbIOMIKKM (HAa HacaJHOU
TpyO€) yCTpauBalicsl «IyITHUK)», KOTOPBIM OTKPBIBAJICS MIOCJIC OKOHUYAHUS TOTIKU TEUH.

Takum 00pa3oM, MOMEIIEHHE BEPXHEro 3Taka OTAIUIMBAJIOCh FOPSIYMM BO3AYXOM,
KOTOPBIM MOJICaChIBAJICS YEpe3 HE MIOTHOCTU TOMOYHOM ABEPIbI WIIM Ye€pe3 OTKPHITYIO
JIBEpIlY Y TI€YH HUKHEro 3Ta)ka M IMOciie MPoxXoja Mo JAbIMOOOOpOTaM TeYu MOCTYIall
yepe3 HacaAHyIo TpyOy M «JIyIIHHK» B MOMENIEHUE BTOPOro 3taxka. Harpes nmomenienus
BEPXHEr0 3Ta)ka MPOUCXOJMJ, KOHEUHO, W 3a CUET TEIUIOOTJaud HAPYKHBIX CTCHOK
HacaJIHOU TPYOBHI.

Hacanubie, niam, Tak UX B TO BpeMs Ha3bIBaJIM, «IPOBOJHBIE» TPYObI B BEPXHUX
dTaXaX OOBIYHO TOKPHIBATUCH CHAPYXKH MPUUYUIMBBIMH HU3pasliaMu. B HEKOTOpHIX
CiIy4asiX, KOTJa JUisi OTOIUICHHS MOMEIICHHsS] BEPXHETO ITaka «IPOBOJHON» TPYOBI C
«JIYUTHUKOM» OBLIO HEJIOCTATOYHO, OKOJIO TPYOBl CTABUJICS JOMOJHHUTEIBHO «KOMEH»
(KaMHH) CO CBOEH «3a KPBIIIKON KEIE3HOW.



Oco00 mupoKoe pacnpoCTPaHEHUE TAKOE OTOIJICHUE BEPXHUX MOKOEB MOJIYYHIIO B
XVII B.

BbICOKO pa3BUTOM TEXHHMKE JBOPLOBBIX IOCTPOEK IPOTHUBOCTOSIA TEXHUKA
OTOIUIEHUS XWIMIL npocToro jdwoga. He tonbko B XV B., HO M 3HAYUTENBHO MO3XKE
«KypHas», T.. TONSIIASCA MO-4EPHOMY, I€Yb SBJISUIACH OCHOBHBIM OTOIUTEIbHBIM
npudopoM kol u30bl. Kak mokaspiBaeT caMO Ha3BaHUE, KypHas Meyb HE JOMycKaia
pa3BelieHHs B HEl OOJBIIOrO OrHS M3-3a ONACHOCTH BOCIUIAMEHEHHS JI€PEBSIHHBIX
CTPOUTENBHBIX KOHCTPYKIMK M30bl. BOo BpeMsi TONKU MeyYu JbIM 3aIOJIHSUI BCIO XaTy U
BBIXOJIMJT 3aTEM HapyXy Yepe3 BEPXHIOI YaCTh MPUOTKPBITHIX ABEPEil, a yepe3 HUKHIOKO
4acTh ATUX JBEPEH B MOMEUIEHUE MOCTYyNal XOJOAHBIA Bo3ayX. OnHako yxe B XV B.
JUTSl OTBOJIA JIbIMA YacTo MpeaycMaTpuBaiu cnenuaibHoe oreeperue (10x15 cm) B cteHe
MOYTU TOJ CaMbIM TOTOJKOM U30bI, YTO B 3HAYUTEIBHOW MeEpE YMEHbIIAJO
3aJILIMJICHHOCTh M30bI BO BpEMs TOINKH IE€YU. DTO OTBEPCTHUE 3aKPHIBAJIOCH U3HYTPH
3aCIIOHOM, KaK U JAPYTHe MPUMEHSBIINECS B CTAPUHY «BOJIOKOBBIE» OKHA HU30BbI.

Berpewancss uw nmpyroit cmoco6 oTBojga apiMa M3 M30BI - Uepe3 OTBEpPCTHE
HEIMOCPEJICTBEHHO B MOTOJIKE («BEPXHUK», «JIbIpa»). JIbIM YXOIWJI CHayala Ha 4eplak, a
3aTeM Yepe3 HEIUIOTHOCTU KPOBIH - Hapyxky. Cama meub 0OBIYHO cOMBaNach U3 TJIUHBI
WJIM CKJIQ/IBIBAJIaCh HA TJIMHSIHOM PAacTBOPE U3 KaMHEH.

[Teub-kamMeHka B xuiiod n30e aaxke B XV B. BCTpeuyaeTcsi CPaBHUTEIBHO PEIKO.
Tem He MeHee, OHAa HAIOIr0 COXPAaHUJIACh KAaK OTOINUTEIbHBIM MPUOOP B HAPOJHBIX
pycckux OaHsix. 3a MHOIOBEKOBOM MEpPUOJ CBOEr0 CYLIECTBOBAaHUA I€Yb-KaMEHKa
MpUHUMAJA pa3InyHble KOHCTPYKTUBHBIE (DOPMBI.

Tax, nanpumep, B HoBropoackux 6aHsx ycrpauBajgach TPEXCTEHHAs MeUYb-KaMEHKa
U3 KUPIHUYEH C pelieTyaTbiM KUPIUYHBIM CBOJOM, HA KOTOPBIM HaOpachiBaJlach CBEPXY
rpyda «IAKUX» KaMHEH. B pacmonoxkeHHbIM Mo CBOJAOM TOIUIMBHUK 3aKJaJIbIBAIMCh
JIpoBa U TyjAa e Opocanuch «aukue KamMHW» (OynbDkHUK). [leus Tomummace «imo-
YEepHOMY», T.€. C BBIXOJOM JbIMa HENOCPEICTBEHHO B mnomelieHue Oanu. Ilocne
IIPOTONKH [1€YU PACKATICHHBIA B TOIUIMBHUKE OYJIBDKHUK OpOocaiu B KaJKy ¢ BOAOMW, BOAA
HarpeBaJlach U UCIOJIb30BAJIaCh JJI MBIThS B OaHE.

B cBoeM omnucanuum mytemectBusi B MockoBuro Anam Oneapuil TOBOPUT, YTO B
1634 r. B 6oraThlX 4acCTHBIX JOMaX B MOCKBE MOXHO ObLIO BCTPETUTh OAHH, KOTOPBIE
OTaIIUBAJIUCh TAKXE IMEYbIO-KAMEHKOW, HO YK€ C OTBOJIOM JIbIMa HEMOCPEJACTBEHHO
Hapyky. B mnomemnienne OaHM BBIXOAWJIO OT TIE€YU-KAMEHKH BTOPOE OTBEPCTHE,
3aKpbIBAEMOE Ha BpEMsl TOMKHM KPBIIIKON win TiauHOo#. Ilocrme mpoTonku mnedun u
NEPEeKPBITUS OTBEPCTUS JUII OTBOJAA JIbIMa YKa3aHHOE OTBEPCTUE BHYTPh OaHU
OTKpPBIBAJIOCh M 4Y€pe3 HEro MOJMBajIM BOJOM pacKajleHHbIE Ha CBOJE M€Y «IUKUE
kaMHK». [1ap BeIXom1 B 6aHIO Yepe3 3TO e OTBEPCTHUE U COIPEBall HIOMELIECHHE OaHMU.

OTBOA ABIMA OT KYpHOI II€YM OCYLIECTBIISUICS TakKe pazanyHo. Kak yrmomuHanoch
BbIIlIe, HauOOJIee MPOCTHIM U OYEBUIAHO OO0JIE€ PAaHHUM CIIOCOOOM CIEeIyeT CUYHUTATh
OTBOJ JIbIMa Y€pe3 BXOAHYIO ABEPH, KOTOPask OTKPbIBAJIACH BO BPEMsI TOIIKHU NIE€YH. 3aTEM
JUISL 3TOM 1LeNW CTald YyCTpauBaTh OTBEPCTHE B CTEHE WIH «BEPXHHK», T.€.
YETHIPEXYTOJbHOE OTBEPCTHE B MOTOJIKE M30bI. [locie OKOHYaHHs TONIKH OTBEPCTHE IS
OTBOJA JIbIMA 3aKPHIBATOCH ACPEBAHHOMN BTYJIKOM UM MEIIKOM, HAOUTHIM TPSIIKAMHU.

B xonne XV B. Haj KpblllIaMU HEKOTOPBIX U30 YK€ MOSBUINUCH I€PEBSIHHBIE TPYObI



«IBIMHHIIBDY. JIBIMHUIBI NEPBOHAYAIBHO YCTAaHABIMBAINCH JIMIIb HAJ OTBEPCTUEM B
KpOBJI€ JUIsl OPTaHW30BAHHOIO YJAJIEHUs JbIMa U3 YyepJaKa, Kyaa MOCIEIHUN MOCTyIal
4yepe3 «BEPXHUK» WM U3 CEHEM.

[To3aHee cTaiy BO3BOAUTDH ACPEBAHHYIO TPYyOy HETMOCPEICTBEHHO HaJ OTBEPCTUEM
B [IOTOJIKE M30bI, IpUUEM, caMa TpyOa Jenanach U3 TOJCTBIX «TECHH» WM Yalle BCEro
U3 IyIja», T.e. CTBOJA THWJIOrO JiepeBa (OCHHBI), KOTOPOE MPEIBAPUTEIHHO
pPacIMIMBAJIOCh BJI0JIb, BHIAAIOIMBATIOCH U CBSA3BIBAJIOCH KT'yTAMH M3 UBOBBIX IPYTHEB.

CrenyromumM 3TanoM B YCOBEPIIECHCTBOBAHUM YEPHOU KypHOM I€YM WIIH, BEPHEE,
YCTPOMCTBO UIsl OTBOJIA OT Hee JbIMa ObLIIO pa3MelIEHUE «BEPXHHUKA) HEMOCPEICTBEHHO
HaJl YCThEM MEYH C YCTPOUCTBOM TAKKE HAJ YCTbEM NPUMHUTHUBHOIO KOJIMAKA, KOTOPBIN
COEIMHSJICA C OTBEPCTHUEM B IOTOJIKE TOJIBKO Ha BpPEMs TOIKM Ne4yu. Tak MmosBuiach
neyb «moiay0enok», yIOMHUHAHUE O KOTOPOW MbI HaXOAMM B HEKOTOPBIX TOKYMEHTaX
XVI B. Ileub-«mony0enok» HEMOCPEJACTBEHHO NIPEAIIeCTBOBAja Haleld oOBIYHOM
PYCCKOM TeuH, KOTOopasi B HEKOTOPBIX CEJlaX 0 CUX MOp HA3bIBAETCS «OeNoil» Meyblo.
OnHa oT/IMYaeTcs OT MEUYU-«TOoayOenka» JUIIb TeM, YTO MMEET CKBO3HYIO TpYyOy is
OTBOJa [JbIMa HEMOCPEJICTBEHHO HApy)Xy H3-TIOJ KOJIIaKka HaJ YCTbEM IEYH.
[lepBoHauanbHO TpyOa mEpeKphIBAIACH KUPIUYAMH Yepe3 OTBEPCTHE, HA dYepJlake.
CBepx KupnuueW Hachlmajcs MecoK Juisl 3akpeiTus mienei. Cama TpyOa OoT «Oenoit»
€Y, KaK U NPEXHAA «IBIMHHIA», OITO€ BPEMS YCTpaMBAJIACh U3 JEPEBA, 4acTO C
oOMa3Kkoil u3HyTpu INMHOM. «benas» meub mosiBuiack Ha Pycu BO BCSIKOM cilydyae He
no3niaee cepenunnl XVII B.

JlpiMoBasi TpyOa STO me4yu He BCerja MPOXOIUT BEPTUKAIBHO Yepe3 uepiAak.
HNuorna ona Bo m30exkaHue BBHIOPACHIBAHMS MCKPHI «3aJIaMbIBACTCS» Ha 4Yepiaake, T.e.
MEPEXOJIUT B TOPU3OHTAIIBHBIN «JIEXKAK», @ 3aTEM YK€ BBIBOJIUTCS CTOSIKOM HAPYXKY.

Eme 3amonro no mosiBIeHUs: «Oenoi» pycCKOW IMe4Yd 3aKUTOYHBIC TOpOKaHe
OTaIJIMBAJIM TaK HA3bIBAEMYIO YHCTYIO MOJIOBUHY CBOEH M30bI OOBIYHON KYpHOU IEYbIO,
TOTIKa KOTOPOU Obljia BHIBEJICHA Yepe3 CTEHY B CMEXKHOE MOMEIIEHNUE CEHEW MM KyXHHU.
OtuM u3beranoch 3aJAbIMICHUE U U3JIMIIHEE OXJIAXKACHHUE MapaJHbIX MMOKOEB BO BpEMs
TONKWA KYpHOW medr. Takod NMpUeM YCTAHOBKM I€Uel B MPOEME JEPEBIHHOW CTEHBI
COXpaHWICS U MOCJE TOr0, KaK MeYb CTaJIa TOMUTHCS «I10-0€JI0MY», T.€. C OTBOJOM JbIMa

yepes3 TpyOy.

MacTepoBbie JIIOAU U IIKOJIbI

B nepuon co3maHus LEHTpaIuM30BaHHOroO Pycckoro rocymapcrsa M BIUIOTH 10
BTOpOi nosoBuHBI XVII| B. roHUapcKue KOHIBI OOJBIINX PYCCKHX TOPOJOB U B MEPBYIO
ouepeb MOCKBBI SIBISUIMCH OCHOBHBIMU IIEHTPAMH Pa3BUTHI PYCCKOTO TEYHOTO
UCKYCCTBa. 3/1€Ch 3apOKJATNCh HOBbIE KOHCTPYKIIMA U HOBBIE apXUTEKTYpHBIE (DOPMBI
OTOTIMTENBHBIX  T€YeW, 3/1eCh  W3TOTOBISUINCh ~ MHOTOKPAaCOYHBIC  IOJMBHBIC
XYJOXKECTBEHHbIE H3pa3libl A OOJUIOBKM I€YeH, 3/1€Ch H3rOTABIMBAJICS MNEYHON
KUPIUY U MEeYHOU mpubop. 3/1ech ke MOJATOTOBISUIUCH U BHICOKOKBATM(DUIIMPOBAHHBIC
NEYHbIX JeNl MacTepa U «LEHUHHBIE MacTepa OOJIbIIOW PYKH» - CHEIHAIUCTHI IO
TE€XHHUKE U3TOTOBJICHUSI MyPaMIICHBIX U LIEHUHHBIX U3Pa31I0B.

CHoXHBIA KOMIUIEKC pabOT TOHYAPCKOM Ci0001pI TpeOOBal CHEHUANTU3ANHA IO
OTJEIBbHBIM MPOQPECCHUSIM.



B paccmarpuBaemblii TepuOJl OTONMMTENbHBIE W3pA3IOBbIE IE€YU ObLIM elle
OpEeIMETOM POCKOIIM U YKpalleHHs Ooraro OTAENaHHBIX, [PEUMYLIECTBEHHO
JBOPLOBBIX NoOMeleHnil. B nomax naxe 3aXUTOYHBIX TOPOXKAaH HX MOXHO OBLIO
BCTPETUTh CPAaBHUTEJIBHO PENKO. B YaCTHOCTM COXpaHMBIIMXCS, AAJIEKO HE IOJIHBIX
3aMMCSX JBOPLIOBOIO CTPOUTEIBHOTO Jeia 3a nepByto nojsoBuny XVII B. ynomunaercs
UMsl «IIEYHHMKA ILEHWHHBIX Ieuen» MaprteiHa BacuibeBa, xotopsiii B 1616 1. nenan
LEHUHHBbIE TMEeYd B MOKOAX Mapullbl Mapuu BiiaiuMuUpOBHBI U B JPYruxX 3AaHHSIX
LAPCKUX JIBOPLOB.

B Ttex xe 3ammcsax 3a 1624 m 1625 rr. MHOTOKpPaTHO YNOMHHAETCS CTapoOCTa
roHyapHoi ciao6oasl Epmonka MBaHOB, KOTOpPBIN MOCTABIIST AJI1 MOCKOBCKUX JIBOPIIOB
IJIMHY, KUPIHY, TEYHbIE HU3pPA3Lbl, TIEYHBIC >KEJIE3HbIE CBS3H, 3aCIOHBI M KOYEPrH, a
Takke Opall moAps/ Ha KIAJAKY ¥ PEMOHT U3pa3lOBbIX MeYel B JABOPIIOBHIX MajlaTax.

B 1625 r. Bosrnasnsiemass Epmonkoid IBaHOBBIM apTenib MO YCTPOMCTBY Medel B
JBOPLOBBIX CBETIMLAX JJISI MAaCTEPHUL] COCTOsUIa U3 caMoro MBaHOBa, MATH NEYHUKOB U
miectu sApbir. OyeBuaHO, MIBaHOB Takke paboTai B KauecTBE NEUYHHKA, UMes Ipu cede,
KaK ¥ JIpyTH€ IEYHUKH, OJHOTO IIOMOIIIHHKA - SIPBITY.

[Tozmuee B umcie KPYMHBIX MacTepoB MOCKOBCKOW TOHYapHOW CI000ABI MBI
BCTpEUaeM HMsS «MypamJICHHHKa» (IIEHUHHBIX JeJl MacTepa) uHo3emia EBepmepa
Opnouba (1631 r.). K nepuoy ero paboThl 3/1eCh OTHOCUTCSI U BBEJIEHUE UHOCTPAHHOTO
TepMuHa «Kadenapy (h3paszen).

ITaMATHUKH JPEBHEPYCCKON TEXHUKH

HukTo He ocTtaBuia Ham XOTsI Obl KPAaTKOTO OMUCAHUS KOHCTPYKIMU H3PA3LOBBIX
neuert XV-XV|| BB. [axxe B JIBOPIIOBBIX 3aMKMCKax CTPOUTEIBHOrO JieJia Mbl HaXOJAUM
JIUIIH JTAKOHUYHBIE YKa3aHUS:

... €a 'y TIeue TexX HyTpbI c/IeJaTh, KaK BEJIETIIA B TOCYJAPEBBIX XOPOMax»,

WJIH:

...«H BCE TO JEJIO CAeaTh, KaK BEIETIAa HOPSIAKOM!».

Cyns no coxpanuBmuMcs 3apucoBkaMm U cHuUMKaM, neun XVI-XVII BB. umenu
TOIUIMBHUK C TJIYXUM IOJOM, BBICOKO (10 1 M) IpUNOAHSATHIM HajJ YPOBHEM IOJia, U
CHA0XKaIUCh «JIYLIIHUKAMU» JJIsl HarpeBaHUs KOMHATHOTO (2 BO3MOKHO U 3a0MpaeMoro
CHapy»H) BO3ayXa.

N3BecTHO Takke, 4YTO HEKOTOPhIE, OYEBUJAHO OCO00 MACCHUBHBIE, TI€YHU
YCTPauBAJIUCh <«JIBOCYEIIbHBIE», T.€. C JBYMS OT/CJIbHBIMU TOMKAMH, YTO KaXK/Ias IMeyb
OblJJa CHa0XeHa >KEJIe3HOM MACCHBHOW BBIOIIKOM MM JKEJE3HBIM 3aCJIOHOM M 4YTO
KJIaJIKa TIeYH TI0 TIEPUMETPY UMEJIa KOBAHbBIE KEJIE3HBIC CBSI3H.

OTpBIBOYHBIC CBEJICHUS U3 OMHUCH JIBOPIIOB TOTO BPEMEHH 3aCTaBIISIOT yMaTh, 4TO
JTLIMOOOOPOTHI, a TaKkKe M TPYyObl HEKOTOPBIX OTONMUTENbHBIX medert XVYJI B. umenu
BECbMa 3HAUUTEIbHBIE pa3Mephbl JUIsl yAOOCTBA OYUCTKM OT Caxu. Takue medu
(mampumep, B TeruioM xpame M3maitnoBckoro asopiia moctpoitku 1665-1669 rr.) Obutn
CHA0XKEHBI «OT BOPOBCKOTO JIIOJIA» KEJIE3HBIM 3aTBOPOM M «BHCIIBIM 3aMKOM OOJIBIION
PYKW» WJIH K€ «HYTPEHBIM 3aMKOM B HAJTUYHOM YCThE TIEUN).



Bo3HnkHOBeHHE NPOMBIILIEHHOT0 TNPOM3BOJACTBA MATEPHAJIOB JIJIA
MEeYHOI0 OTONJICHUSA

B 1709 r. B Poccuu mosiBUIIMCH NEPBBIE AECATh M3PA3LOBBIX TaK HAa3bIBAEMBIX
«IIBEJICKUX» Te€Yel, W3TOTOBJICHHBIX MO MMeHHomy ykaszy Ilerpa |. IlpousBoacTtBO
OoJiee ACMIeBBIX MOJMBHBIX W3PA3IOB (TIaaKue Oenble, a M0 HUM TPaBbl CHHEH KPaCKOM)
ObLIO cocpefoTo4YeHO cHadana juiib B H. HMepycanmumckoM MoOHacTepe, a 3aTeMm
NEPEII0O HA MOCKOBCKYIO YacTHYIO (aOpuKy «TpyOOUYHBIX M LIEHUHHBIX Je1» Kynua A.
['pebGennnkona.

B 10 Bpems ¢abpuka kymnma ['peGeHmmkoBa yke He Oblla €IWHCTBEHHOM,
CHEIUANIbHO 3aHUMAIOIIENCS] MPOU3BOACTBOM M3JEIMM AJi1 MEYHOrO OTOIUICHMS, IO
cunierenbeTBy Bacunus PyOana, okosno IletepOypra Takye HaXOIWICS «3aBOA, TJe
oOpa3slbl NEYHbIC MHUCAHbIE U BCAKUE YPHBI WIM TOPIIKKM MYpaBJEHBIC... U MPOUYIO
MYpPaBJIEHYIO MMOCYAY IEIAr0T.

Oxono Ilerepbypra eme npu Ilerpe | ObUIO MHUPOKO pPa3BUTO 3aBOJICKOE
KUPIUYHOE MPOU3BOACTBO, a TyNbCKU 3aBOJI yXe€ MPOAABall CTAIbHbIE U YYT'YHHBIE
HETEIUIOEMKHUE TI€YM, CTalbHbIE BBIOMIKA U JPYTrU€ METALIMYECKUE U3eNusd s
KOMHATHBIX IE€YEH.

Takum 00pa3oMm, CyHIECTBOBAaBIIEE paHEE KyCTapHOE MPOU3BOJCTBO BCEX
OCHOBHBIX MaTE€pHUaJIOB U U3JIeTU aJig neyHoro ororieHus B Havane XVII B. ycrynuio
MECTO MPOMU3BOJCTBY (haOpHUUHO-3aBOJCKOMY, YTO CBHJETEIBCTBYET O PE3KOM pOCTE
BBIITyCKa MPOAYKIMH M O BO3POCIIEM CIPOCE HAa Marepuaibl JJisl JaHHOM OTpaciu
TEXHUKH.

VYkazom ot 20/VI 1718 r. Ilerp | naumHaer pemmurtenbHyio OOpbOy MNPOTUB
noctpoiiku B IlerepOypre uepHbIX W30 W KYpHBIX Te4ell WU Teued ¢ JIepeBsIHHbIMU
TpyOamu. B 3TOM yka3e mpejyiaraerTcsi: «Takue MeYd W YepHbIe HM30BL... JOMAaTh, H
YepHBIX OBbI N30 Ha ABOPAX OTHIOAbL HE OBLIION.

Yepe3 4 roma (10/XII 1722 r.) anamoruuHblii yka3 Bbigaetrcsi Iletpom | u mo
Mockse.

JIroOombITHO, 4YTO, HaumHass C¢ 1714 1., Bce meum B 00SA3aTCIHHOM TOPSJIKE
CHA0XaIUCh TAKUMH JBIMOBBIMU TpyOaMu, B KOTOPBIE «MOIJIM Obl BXOAWTH JIOAU U
YUCTUTh MX TMOXApPHOrO padau ciydas». Tombko B 1722 r. Obl1 W3HaH yKas,
MO3BOJISTIOIIUN «B MAJIBIX CTPOCHUSIX JIeNIaTh TPYObI IO IPOTIOPLIUK CTPOCHHUSI.

VYkazom ot 29 anpens 1721 r. B [letepOypre BBoaUTCS 00s3aTeNbHAS €KEMECSUHAS
YUCTKA BCEX JIBIMOBBIX TpyO, KoTOpbiX (1o maHHBIM 1720 r.) Bo Bcem IletepOypre, He
cuntasi BacuibeBCKOro octpoBa, okazanoch: 12 TpyO B TpexdTaxHbIX Aomax, 210 - B
JBYXATaXHBIX U 8752 - B OAHOITAXKHBIX JOMaX, a «CEro, cle0BaTeNbHO, 8974 TpyObI».

JIJist 4uCTKHM BCEX ATUX TPyO co3nmaercs crnenuanbHbli mrat u3 30 TpyOOunucTOB U
OJTHOTO MacTepa ¢ MOoAMACTepbeM. 3a YUCTKY KaKJION TpyObl ¢ oObIBaTEIeH B3UMaach
ocobas riara.

B urone 1722 r. BBoauTcs o0s3aTenpHas yucTka Tpyd B Mockse (4 pa3a B ToJ1) 1Mo
PYKOBOJICTBOM TpHCIAHHBIX ciojma u3 [letepOypra AByX MEYHBIX MOJAMACTEPHEB, a B
ceHTs10pe 1728 r. gaeTcs aHaJOrMYHBIA Haka3 ry0epHAaTopaM M BOEBOJAM IO BCEM
roponam Poccun.

3a HEBBINOJHEHUE TpaBUJ MO YUCTKE Tpy0 MW  HapylUIeHHUE JPYTrux



MPOTUBOIIOKApHBIX MeponpusTuil npu [lerpe | B3umarncs ¢ oObiBaTeneil mrpad.

«/labw1 rOAM MOTTIM 3HATH, KAKUM 00pa30M TMOTOJIKM C TIMHOIO U TEYU JIEeTaThy,
[letp |, xpome omyOIMKOBaHUS JETANBHOW WHCTPYKIMHU, pacropsauics B 1722 .
BBICTpOUTH B MockBe «B [IpucToitHoM mMecTe 00pa3ioByIo U30y U TOTO CMOTPETh, 1a0bI
JIeJIaIu 0 TOMY 00pasIy».

3HAaUUTENBHO paHee »dTOro ObUIM NOCTPOEHbI OOpa3lOBbIE Ma3aHKHM U B
[lerepOypre, mo ux oOpa3lly «BCEM IPOYHM >KUTEISAM CTPOUTH MOBEJIEHO, O YEM H
NeYaTHbIMU YKa3aMU MOJATBEPKACHO HaKpenko Obuio anpens 4 aus 1714 rogay.

KoHcTpyKIum oTONNTEIbHO-BEeHTHISIIUOHHBIX YeTpoiicTB XVIII B.

B XVIII B. pycckas otonurtenbHass TEXHHKa AAJIEKO MPOJBUHYJIACH BIIEpe]l M
co3jaja CBOM COBEPIICHHO OPUTHHAJIbHBIE KOHCTPYKIIMM KOMHATHBIX OTOIUTEIbHBIX
«JIpoBa cOeperaromux» neye.

Hauunas ¢ 1736 r., B [lerepOypre nosiy4wia MHUPOKOE PacpOCTPaHEHUE TEUb C
TOPU3OHTAIBHBIMU JTHIMOOOOPOTaMH, 3aMEHHUBIIAsA COOOW B JIOMaX TOPOKaH MPEKHUM
THUI TPUMUTUBHOM T€UH, U3BECTHOM 1MOJ] HA3BAHUEM «OTHEHHOTO SIIUKA.

Pycckue macTepoBble JIOAM 3aMMCTBOBAIM W3 KOHCTPYKIMH TOJUIAHICKOW Me4u
JUIIHF TO HEMHOTOE, YTO MOTJO OBITh Pa3yMHO HCIIOJIb30BAHO IS CO3JAaHHS CBOCH
OpUTHHAJIbHOW TmeuH, Oojee TerioeMKOM u 0ojiee COBEpIIEHHOHM HE TOJIBKO C
TEIUTIOTEXHUYECKOW, HO U CAHUTAPHO-TUTUEHUYECKOU TOUKU 3PEHUSI.

DTa co3gaHHas HAlllUMU MacTepaMu IeUb, BBUIOKEHHAS «3MEEBUKOMY, POHUKIIA C
TEYEHUEM BPEMEHU U B PYCCKYIO JIEPEBHIO.

[Tpubnusurensuo ¢ 1742 r. B IlerepOypre M Heckonbko mo3aHee B MockBe u
JIPYTUX TOpoJax cTaja MPUMEHATHCS OTOMHUTENIbHAS TeYb «KOJOAUAMU», T.€. C
BEPTUKAIBHBIMU TTOCJIEI0BATEILHBIMU JIBIMOOOOPOTAMHU, YCIIENITHO KOHKYPHUPOBABIIIAS C
NeYblo, BBUIOKEHHOHN «3MeeBUKOM». K 3TOMy BpemeHu yike ObLIO 3aMEueHO, UYTO TeYb
«3MEEBUKOM»  00JalaeT JABYMsS CYIIECTBEHHBIMH  HEJOCTAaTKaMH:  TOSBIICHUE
TOPU3OHTAIBHBIX TPEIIMH B KIIAJKE HAPYKHBIX CTECHOK TEYU U CKOIJICHUE CaXU B
TOPU30HTAIBHBIX yU4aCTKaX JHIMOOOOPOTOB.

Pycckoe 1 mHO3eMHOE

Uucrto romnanackue neuu, BBe3eHHble B Poccuto Ilerpom |, sBismuch 3ayactyio
JUIIb  NOpeIMEeTaMH BHYTPEHHEH OTAEJNKH JBOPLOBBIX IOMEUIEHWH, a He
OTONUTENbHBIMM TpuOOpamMu. Tak, HampuMmep, HCKIIOUHUTENBHO IS YKpallEHUs
MOMEIIEHUI ObUIM MOCTABJICHBI TOJUIAHJCKHE M3pa3loBble neun Bo asopue lletpa | B
Jletnem cany B IletepOypre; neun 3T cHaOXeHbl OyTaQOpCcKUMH, U3 JyOOBBIX JTOCOK,
JBIMOBBIMU TPyOaMH, OOJMIIOBAHHBIMU JIMIIb CHAPYKU KUPIHYOM, a ISl OTOIUICHHS
3/1€Ch CITY>)KWJIM KaMUHBI, KyXOHHBII oyar u pycckas neyb ¢ HacaJHbIMU KHUPIUYHBIMHU
TpyOamu.

Te meun, KoOTOpble [EHCTBUTENHHO OBUIM KCHOJB30BAHBl JJIi  OTOIUICHHMS
nomemiennit  (Hanpumep, B Kamennom gaBopue MenbmukoBa B IletepOypre),
NPEJICTaBISIIOT COOON JIMIIb HEYJAuHYHO MOIBITKY IOJUIAHJICKHUX MAacTE€pPOB YBEIMUYUTH
INPUMEHUTENBHO K HalleMy KJIMMAaTy TEIUIOEMKOCTb 3THX II€Yed IyTEM 4Ype3MEpPHOro
YTOJILEHUSI HAPY>KHBIX CTEHOK 3a CYET YMEHBUICHHs Pa3MEPOB U YKcia JbIMOOOOPOTOB



T neun. B pesynprare  Takoll — «MOJEpPHU3ALIMI
HNOJIyYWJIUCh ~ TI€Yd, y  KOTOpPBIX  Hapy>KHbIE
B TEIUIOOTAAIOUIME IOBEPXHOCTH IPOrpPEBAINCH  JI0
BbIcIIEN Temmneparypsl (okoso 85 °C) nuib yepes3 35-
C C 40 vacoB nocie TOnku. DPPEKTUBHOCTD TEMIOOTAAYN
€Yy HECKOJbKO TOBBIIIANACh JHIIb Ojarojgaps
l HAJIMYUIO JOTMOJIHUTENbHBIX BHYTPEHHHMX BO3JYLIHBIX
KaHaJlOB, COOOIIAIOIIMXCS BHU3Y C HApY>KHbIM (WJIU
T KOMHATHBIM) BO3JyXOM, a BBEpXY (Uepe3 crelnnaibHbIe
T IOYIIHUKH) - C OTalJIMBaeMbIM MoMelnieHueM. B dachbl
TONKW TI€YM HArpeB MPOXOMSIIET0 MO 3TUM KaHalaM
BO3/lyXa JOCTHUTajcsi TPOIMYCKOM BO3JyXa dYepe3
PETUCTp YYTYHHBIX TPyO, pacloNOXKEHHBIX IPYr Haj
l IpyroM, OOBIYHO B TpHU psifa, HEMOCPEICTBEHHO B
A TOIUIMBHUKE IE€YM W OMBIBAEMBIX CHAPYXH ILIAMEHEM
t TOpSILIETrO B NI€YM TOIUIMBA. TOIJIMBHUK NEYH - TIIYXOH,
” BbICOTOM  okoino 0,8  M;  ObIMOOOOPOTHI -
7///////////////////FOPI/I30HTEUIBHBIG («3MEEBUKOM»), TMEPEeXOMAsIINe B
Puc. 2. «Pycoxuil ks, / OTJIETBHBIX CIIyyasix B BEPTUKAJIBHO-
pacnpocmpanerwiii 60 Ppamgu 8 XVIII 6, TOCTICIOBATENBHBIC; ()OPMA [IEYH B IUTAHE - YalIe BCErO
IPsIMOYTOJIbHASL, MHOT'1a TPEYTOJIbHASL.

Kamuno-neun (puc. 2) cHaOXXeHa
NEepeKIoYaTeIbHbIMUA - KJIallaHaMu, OJyiarojaps 4emy
OHA MOXKET TOIIUTBCA 110 OJHOMY U3 CIEAYIOIIUX JIBYX
CIOCOOOB: TIPU OTKPHITOM KjamaHe B JbIMOBBIE Ta3bl
OTBOJAATCA 4Yepe3 ITOT KianaH M3 TOIUIMBHHKA A
HENOCPEJCTBEHHO B ILIMOBYIO TpyOy, Kak 3TO yKa3aHO
Ha YEPTEKE; €CIU KJanaH B U CBA3aHHBIN C HUM OJTHUM
mapHUpoM TmpaBblii kjnamaH C 3aKpbIThl, a OTKPBIT
aunib JieBbld kinanadH C v npaBoe OOKOBOE OTBEPCTHE
BBEPXY IIEPBOT0 IMOABEMHOIO KaHajla, TO JBIMOBBIE
ra3pl U3 TOIUIMBHMKAa A OyIyT MOCTyNaTh CHayajla B
npaBblii OOKOBOM KaHall, 3aT€M OMBIBaTh TOIUIMBHHK
CHHU3Y U YK€ MO JIEBOMY OOKOBOMY KaHAIIy YXOAWUTH B
IBIMOBYIO TpYOy.

MaccuBHast kupnuuHas 1euyb (puc. 3) Takxke
uMeeT 00XOJHOM KaHaj, M0 KOTOPOMY JbIMOBBIE Ta3bl
MOIYT HENOCPEACTBEHHO W3 TOIUIMBHUKA, MUHYS
/////{/‘(//////2 JIBIMOOOOPOTHI, YXOAUTH B JBIMOBYIO TpyOy; €ClIH 3TOT

0OXO/IHOM KaHaJl NEPEKPBITh 3aJIBHXKKOM M OTKPBITh
3aIBIDKKY BBEPXY II€4d, TO JBIMOBBIE Ta3bl OyayT
Puc. 3. Pycckas nevb. MPOXOJUTh PA3BUTYIO CETh JBIMOOOOPOTOB, KaK 3TO
NOKAa3aHO  HA  4YEpPTeXKE  CTpPEJKaMHU. Cxema




JBIMOOOOPOTOB TMapalieIbHO-TIOCIEeI0BATENbHASA: IO JIBYM KaHajlaM, PacrojOKEHHBIM
onmxe K GPOHTY TeUH, ra3bl OJTHOBPEMEHHO MOJHUMAIOTCS BBEPX, BXOMST B KOPOTKUU
TOPU3OHTAIBHBIN COOPHBIN KaHA U U3 HETO B ILIMOBYIO TPYOY.

[leur cHaGxeHa UUPKYJSIIIMOHHBIMUA BO3AYIIHBIMH KaHajlaMH, BEChbMa YJIayHO
Pa3MEIICHHBIMA BOKPYT BBINOJHEHHBIX W3 KIWHKEpPA CTEHOK TOIUJIMBHUKA W IEPBOTO
MOJBEMHOTO ABIMOBOIO KaHajla. TOIUIMBHUK IME€YM UMEET KOJOCHHUKOBYIO PELICTKY M
MOJTyBAJIO, BBIBEJEHHOE B OTAIJIMBAEMOE MOMELICHHE.

IIporpecc TeXHMKH OTHEBO3AYIIHOI0 M MEeYHOro oromieHusi B Poccun B
XIX n nauajne XX B.

B XIX B. B CBsSI3M ¢ pa3BUTHEM MHOTO3TAXXHOTO TOPOACKOTO0 KaMEHHOTO
CTPOUTEINILCTBA YETKO BBISIBUJIIACH Kak B Poccuu, Tak u 3a rpaHuIiel TCHICHIIUS K 3aMEeHE
MEYHOTO OTOTUICHUS 3/IaHUI OTOIJIEHUEM IIEHTPATM30BaHHBIM.

3a4aTKy MOJOOHBIX CHCTEM MOXXHO BCTpeTuTh B Poccum emie B XVJI B. B Bujie
OPUTMHAJIBHBIX YCTAHOBOK BO3IYLIHOTO («IyXOBOT'0») OTOIUICHUSI IOMEIIEHUN BTOPOTO
ATaka MPHU MOMOIIM «IIPOBOJHBIX TPYyO» OT IeyeH, PacroJIOKEHHBIX B MEPBOM ATaxe
0O0SIPCKUX JIOMOB.

B konnie XVTTT B. HOJy4YMII HEKOTOPYIO M3BECTHOCTh TAKXKE «BO3AYILHbBIEC €YU
¥ KaMHUHBD», 1300pETEHHBIC HAIIIUM COOTeUeCTBEHHUKOM H.JIbBOBBIM.

B 1799 r. H.JIbBOB oOmnyOJMKOBaJIl BTOPYIO YacTb CBOErO0 OPUTHHAIBHOTO
counHeHus1 «Pycckas nupocratrka», B KOTOPOM OH BECbMa MOJAPOOHO TOBOPUT O HOBBIX
«JIyXOBBIX TI€4axX, BEPXHHUE WJIM COCEJICTBEHHbIE KOMHAThl HarpeBarommx». lleun »tu
OTJIMYAJIUCh OT €ro e, JIbBOBa, «BO3AYIIHBIX» TEYEH TOIBKO HAJIMYUEM JJITUHHOMN
TpyOKu (aumamerpom oxosio 1"), KoTopas OAHUM KOHIIOM COOOIIAJach C Hapy>KHBIM
BO3JIyXOM, 3aT€M TepexoJiujia B COUpPalb, PACIOI0XEHHYIO B OTHEBOM IPOCTPAHCTBE
TOIJIMBHUKA OOBIYHONM KOMHATHOM TEYH, U 3aKaHYMBAJIACh BTOPHIM OTKPBITHIM KOHIIOM
B COCEJIHEW WJIM BBIIIIE PACIIOJIOKEHHON KOMHATE.

[To-BuamMoOMy, KOJIHMYECTBO BO3AyXa, MPOXOAMBIIETO YEpPEe3 YKa3aHHYIO TPYOKY,
OBIJI0O HACTOJMBKO MaJlo, 4YTO TEIIOBOM H(P(dEeKT OoT mMoA0OHOr0 yCTpoHCTBa ObLI
HEJIOCTAaTOYHBIM, HECMOTpPS Ha BBICOKYIO (70-80°) TemmepaTypy BO3JyXa, BBIXOJISIIETO
u3 TpyOku. Ilo sToll mpuuuHe «JyxoBeie neun» H.JIbBOBa He MOMYyYMIIM CKOJBKO-
HUOYIb 3aMETHOTO PACIIPOCTPAHCHUHI.

B 20-x romax XIX B. B Poccuu mosiBUiIach OTHEBO3JyIIHAs TeYb Y TTEpMapka,
KOTOpasi ¢ TNOpa3uTeIbHOM OBICTPOTON 3aBoeBajia BceoOlee MpU3HAHUE. JTa Ieyb
BBIKJIAJIBIBAJIACH B METAJUIMYECKOM KpYyrjoM QyTiasipe U HuMela TJIyXoW TMojJ U
nocJjie0BaTebHbIE JIBIMOOOOPOTHI. CHWIBHBIM HAarpeB W WHTEHCHBHAS ILHUPKYJISIIUS
KOMHATHOTO BO3JlyXa OCYIIECTBIISJIACh 4Yepe3 IEHTPaIbHbINH (METAUIMUECKUN) KaHall,
OTJICJICHHBIA OT TOIUIMBHUKA €YU JIUIIb JIMCTOM MOJYKOTEIBHOTO *keje3a; KOMHATHBIN
BO3/lyX MOMAaJall B KaHaAI 4epe3 HeOONbINe KPYTIble OTBEPCTHS, IPEAYCMOTPEHHBIE IO
MEPUMETPY I€UM HaJ TOIUIMBHUKOM, a BBIXOJWJ YEPE3 OTKPBITHINA (WM JTOTIOTHEHHBIN
KakuM-JTH00 yKpallleHHeM, HampuMep, B BHJIE Ba3bl) BEPXHUU KOHEIl IEHTPAIHHOTO
KaHalla HaJl MeYbl0. YBIIEUEHUE TMEYbI0 YTTepMapka ObUIO HACTOJIBKO BEIMKO, YTO K
cepeIHE MPOLLIOr0 BEKa OHA MOYTH BHITECHWJIA KOMHATHBIC TI€YM UHBIX KOHCTPYKIIMI
B Mockse, IletepOypre u npyrux KpynHbIx ropogax Poccum, HO 3aTeM Takke OBICTPO



OblJ1a TOBCEMECTHO OTBEPrHYTA [0 CAHUTAPHO-TUTUEHUYECKUM COOOPaKEHUSAM, TaK Kak
JlaBaJia CIMIIKOM WHTEHCUBHOE IPUIOPAHHE MbUIM HA PACKAJIECHHBIX IOBEPXHOCTSIX
HUPKYJSIMMOHHOrO KaHana. C meuypro YTTepMmapka CIy4YHJioch TO K€, 4YTO U C
MPECIOBYTHIMU  «TOJUIAHACKHUMU» U  «IIBEACKMMHU» I[€YaMH: COBPEMEHHas Tak
Ha3bIBaeMasi «yTTEPMapKOBCKas» I€Yb COXpPaHWIA OT OPUTMHAJIBHON Meun YTTepMapKa
JIMIIb HAPYKHBIN JKEJIE3HBIN KOXKYX.

CoBepIIEHHO MHOE CIIEYEeT CKa3aThb O TAK HA3bIBAEMOM «IyXOBOM» OTOIUICHUH,
oOpasiel  kotoporo B Poccum mbel Haxomum emie B XV B, (OTOIUIEHWE TajaT
MoOCKOBCKOr0 KpemJisi) M1 B HECKOJIbKO BHIOM3MeHeHHOU (popme B Tepemax XVYJI B. Ilo
ceunerenbctBy H.JIbBoBa (1799 r1.), B ero Bpems B Poccum cymiecTtBoBasio
CPaBHUTENIBHO OOJIBIIIOE KOJIMYECTBO HMMEHHO TaKMX CHCTEM OTHEBO3JYIIHOIO
OTOIUICHUS C «TIIyXUMU» TYyIIHUKAMH, B KOTOPBIX MPOUCXOJMIIO BCTPEUYHOE IBH)KCHUE
BO3/lyXa: KOMHATHOTO, OMYCKAaIOWIErocs IO KaHaly BHHU3, U HArpeToro B OTHEBOM
KUPIIUYHOM Kajnopudepe BO3ayXa, MOJHUMAIOMIETOCS MO TOMY >K€ KaHally BBEpX, B
OTAIUIMBAEMOE ITIOMEILECHHUE.

K 3acnmyram H.JIpBOBa ciienyeT OTHECTU TO, YTO OH B 1799 r. HEe TOJBKO OTMETHII
HEJOCTaTKU BO3AYIIHOTO OTOIUICHHUS C «IJIYXMMH» AYIIHMKaMH, HO U yKa3aj CIoco0
yIy4lIeHus: paboThl «IyXOBbIX» Meued. «K HCHpaBleHHIO CUX T€4eil, - TOBOPUT
H.JIbBOB, - ecThb BechbMa Jierkoe cpeactBo. HamoOHO TONBKO B AYUIHUK IPOBECTH
XOJIOZAHBIM BO3AYX TPyOOI0, TOT/Ia OH CTOSYEE TEIUIO MOTOHUT U3 TyIIHHKA B KOMHATY U
Kak ObI He ObLT X0JI0/IeH, 00paIlasch HECKOJIBKO pa3 OKOJIO TEIUIbIX CTEH, Oy/JeT U caM B
BEPXHUM MTOKOM BBIXOJIUTH TETUJIBIN.

Wnes u onsiT H.JIbBOBa u npod. Meiicuepa Obuti BoctipuHsAThl H. AMMOCOBBIM,
KOTOpeli B 1853 Tr. momydyws NPUBWIETHIO HAa «IIHEBMATHUYECKHE» TI€YM CBOEH
KOHCTpYKIMu, a B 1841 1. ganm ommcaHWe STUX Me4Yel B CHEIHAIbHOW OpoIIrope.
Heckonbko panee B «bubnmoreke s ureHus» (ceHtsopb, 1837 r.) mmxk. [dectpem
MOMECTHJI OJIarONPHUSATHBINA OT3bIB O «ITHEBMATUYECKHUX» TMeyaX AMMOCOBAa B CBSI3H C
UCIIBITAHUEM JIEUCTBUSL 3TUX Teueld B lleTepOyprckoM HMHCTUTYTE WHXKEHEPOB MyTel
cooOuieHus. biarogaps ceoeMy n300peTeHut0 reuepai AMMOCOB TpUOOpeN BCEOOITY IO
WU3BECTHOCTD.

beicTpoMy pacnpocTpaHeHuto mneudeid AMMocoBa 0€3yCIOBHO CHOCOOCTBOBaja
YCTaHOBKA UX B NETEpOyprckoM 3UMHEM ABOPLIE.

[To yTBepxaeHHI0O AMMOCOBa, «0JIHa THEBMAaTUYECKAsl [1€Yb, CMOTPS MO BETUUYHHE
CBOEH M yJOOCTBY pa3MeIlIeHHs KUibsl, MOXkeT HarpeBaTh oT 100 o 600 ky0. caxxeHb
BMECTUMOCTH, 3aMeHsAs coboi or 5 g0 30 roinaHACKUX Meudel» Mpu Mojadye B
oTaruIMBaeMble TIOMEIIEHUs BO3Iyxa ¢ Temreparypoit He Boiiie 80° Peomiopa (100 °C -
npum. peo.).

3a cpaBHUTENBHO KOpoTkoe BpeMmsa (¢ 1835 mo 1841 r.) AmmocoB obOopyaoBait
cBoeil cuctemoit ororuienusi cBeime 100 kpynubix 3manmii B IletepOypre, Mockse,
Boponexe, AnekcanapoBe, Topxkke, Breibopre, bpect-JIutoBcke u apyrux ropojnax
Poccumn, ycranoBuB B o00mieil cimokHOCTH CBBIme 420 «OOJMBIIMX W MalbIX
IMHEBMATUYECKUX TIEUECID.

K nemocratkam kamopudepoB AMMOCOBa CIIETyeT OTHECTH CIHMIIKOM CHIJIbHBIN
HAarpeB CTaJbHBIX TPYO, BCIAEACTBUE YErO NPOUCXOJUT UHTEHCUBHOE IPUTOPAHKE TIBLIH,



coJieprKallenics B BO3Ayxe, MpU MPOTEKAaHUU TOCIEHEr0 Yepe3 Kajgopudep.

Takum o6pazom, kamopudepsl AMMOCOBa OBUIM MPUYUHON MOPYH B 3HAHUSIX
Opmutaxa B IlerepOypre XymoXKECTBEHHON pOCIUCH CTEH, TMOTOJIKOB W IIEHHBIX
MY3€MHBIX SKCIIOHATOB, MOKPBIBIIMXCS TYCTBIM CIOEM CaXH. OTO BBI3BAIO
HEOOXOJMMOCTh peCcTaBpallid MHOTHX KapTHUH W BBITTOJIHCHHS 3aHOBO POCIIHICH CTEH,
IIPUYEM OTHEBO3YIIHOE OTOIUIEHHE ObLIO 3aMeHeHO (1912 1.) oTomieHneM BOASHBIM.

B nenax ycrpaHeHHs HEIOCTATKOB I€YE CUCTEMBI AMMOCOBA, @ TAKXKE IS TOTO
9yTOOBI CAENAaTh OTONMUTEIbHOE 000pyAOBaHUE 00JIee TEINTIOEMKUM (JIJI TOMKH CUCTEMBI
CO 3HAYUTEJIbHBIMU TIEpPEphIBaAMU), B cepellMHEe M BO BTOpoil mosioBuHe XIX B. ObLIO
MPEUIOKEHO OYeHb MHOIO0 HOBBIX KOHCTPYKIIMH  KUPINUYHBIX KaJIOpU(DEPOB.
[IlHeBMaTHUeCcKOE€ OTOIUICHHE, KOTOpOE celuyac NPUHATO Ha3bIBaThb BO3IYIIHBIM
OTOIUUICHUEM C OTHEBBIMH Kaslopudepamu, MIUPOKO MpUMeHsIoch B Poccun moutu 10
koHa XIX B. DTo#l cucTteMe OTOIUICHHUS BCET/la OKA3bIBAIOCH MPEANOUYTEHUE JTaXe IO
CpPaBHEHHUIO C OTOIUICHHEM BOJAHBbIM. Tak, Hampumep, nmo oObsaBiIeHHOMY B 1860 T.
nepeoMy B Poccuum KOHKypCcy Ha OTOIUIEHHE W BEHTWIALMIO THUIIOBOTO 3JaHUS
rOCIUTANS ObLT 0IOOPEH MPOEKT ITHEBMATUYECKOT0» OTOIICHUS, pa3pabOTaHHbIN MHK.
Hepmay, HECMOTpsi Ha TO, YTO PYCCKMM TEXHHKaM YK€ XOpOIIO ObLla HU3BECTHA
BO3MOKHOCTh MPUMEHEHHUS 111 TOCITUTAJIEH CUCTEM BOJSTHOTO OTOTICHHUS.

OcBoeHMe HOBBIX BH/I0B TEIJIOHOCHTEJIe

IlepBas monoBuHa XIX B. BO Bcex cTpaHax, B TOM uucie U B Poccuu, Obuia
HACBIILIEHa TBOPYECKUMH HCKAHMSIMU KOHCTPYKTHMBHOI'O PELIEHUS LIEHTPAIN30BaHHBIX
CUCTEM OTOIUICHHSI U BEHTWISALMMU C MPUMEHEHUEM HOBBIX TEILNIOHOCUTENEN - TOpSYEH
BOJIbI U Iapa.

B xonme XVIII B. Cnapk B Anrnuu u, HezaBucumo ot Hero H.JIbBoB B Poccum,
YCHENIHO MPUMEHWIH Nap JUIsl MPUTOTOBIECHUS MUY,

B 1802 r. «Ilerepbyprckue Bemomoctu» omyOnukoBainu crtatbio B.Kpadrta «O
XO3SITUCTBEHHOM YMOTPEOJICHNN MApOB KHUIISAIIEH BOJABD», B KOTOPOW aBTOP O3HAKOMUII
CBOMX YHWTAaTEJel C BO3MOXHOCTHIO HCIIONB30BaHUA IMapa Jyisi o0orpeBa 37aHUM, A
HarpeBaHus BOAbI U BapKH MUIIH, AJisl 000rpeBa rpyHTa B TEIUIMILAX U CA/IaX U JaXKe NS
NEPEIBMKEHUS PEYHBIX CY/0B.

B tom xe 1802 r. Hmmeparopckoe BOJBHOE HKOHOMHYECKOE OOIIECTBO
onmyOnMKoBano B cBouX «3amucsax» crarbio. A.HaptoBa «O HOBOM poje TOIUIEHUS
napamu KUIAIenl BOAbD».

A.HapToB BHepBble B pyCCKOW JIUTEpaType AAET KPATKUM HMCTOpHUUECKOW 0030p
pa3BUTHA APOBOT0O OTOIUIEHUS B 3anaJHol EBporie u BIEPBBIE ke MPUBOJUT OMUCAHUE
CXEMBbI CHUCTEMBI IMAPOBOIO OTOIUIEHWS; NMPUCBAMBAas OTIACIbHBIM DJEMEHTAM JaHHOMN
CUCTEMBI pycCKOe HanMeHoBaHue, A.HapToB roBopur:

«HazoBem TOT cocyn, B KOTOPOM BOJA Y€pe3 KHUIISIYEHUE MPUBOJIUTCS B MAPHI -
napoBbiM KOTJIOM. OTBecHyr0 TpyOy, BBIXOAAIIYI0 K3 BEpXHEH YacTH KOTJIa U
IPOBOJISIIYIO Map B TOPU3OHTAIbHBIE TPYObl, HA30BEM Mbl IEPBBIM MPOBOJIHUKOM, WU
HEPBBIM KOHJIYKTOPOM; CHU TOPU30HTAIbHBIE TPYObl HAUMEHYEM MPOBOJHUKAMH, WIH
KOHJYKTOpaMH, a MaJible TPyObl, U3 CUX FOPU30HTAIBHBIX MPOBOJAHUKOB OTBECHO BHU3
BBIXO/SIIME U MPOBOXKAIOLIUE Map B Pa3rOpsY€HHYIO BAXKHOCTD, -IIAPOBBIMU TPyOaMm»...



A.HaptoB, K cOXaJeHNI0, COBEPILICHHO HE YKa3bIBA€T, NPUMEHSIIOCH JU 10 TOTO
BPEMEHM MapoBo€ OToIuieHue y Hac B Poccuu. M3BecTHO nuib, uto B 1816 1. yxe
cyiecTBoBajia oborpeBaemas napom teruuia rpada JI.A. 3ybosa B [lerepOypre.

Orta mapoBas Ttemuna (mHOW 16 M u mmpuHOW 6 M) 00CIyXHBanzach OT
YCTAaHOBJICHHOTO B IIEHTPE IMOMEIIEHUS MapoOBOr0 OOMYpPOBAaHHOTO MEIHOTO KOTIIA,
M3TOTOBJIEHHOTO «II0 CAMOW MPOCTOW METOJE», TAK UYTO «KAXKIbIM MEAHUK B COCTOSIHHUHU
€ro CenaThy.

«Ot kotna B 00€ CTOPOHBI MPOBEAEHBI TOPU3OHTAILHO JBE MEAHbIE TPYOKH B
najel TOJIIIUHBI U UMEIOIIHNE BO BCIO JUTMHY MPOKOJIOTHIE MO OOKaM JIBIPOYKH, B SIIUKU
WJIU TUIOTHO CJIeJIaHHBIE U YKOHOTIAYEHHBIE MAPHUKHU, U3 KOMX KKJBIH B 3 CaX. JJIUHBI.
Ha gHo cux sIMKOB HajauTa Ha JBa BEpIIKA BOJA, KOTOpas HarpeBaeTcs Iapami,
BBIXO/ISIIIIUMU W3 BBIIIECKa3aHHBIX TPyOOYEK... HA J[Ba BEpIIKa OT TOPU30HTA BO/IBI
HACJIAHBI MONEPEK JOCKU C HABEPUYEHHBIMU KPYTJIBIMU JIBIPOYKAMU U MTOKPBITHI METIaMU
B Tpu psAna. Ha HUX y>Ke HachlllaHa XOpollas caoBasi 3eMJIsl B OJI-apIIMHA TOJIIUHEI, B
KOTOPYIO U MTOCAXEHbI aHAHACHDY...

Msbl He pacromaraeM aOCOJIOTHO TOYHBIMU JAaHHBIMH O TOM, KOrja Oblia
ocyllecTBieHa B Poccum mnepBasi ycTaHOBKa BOJSHOrO oTomieHus. OJHAKO Ha
CTpaHulIax >ypHana [JaBHOro ympaBieHuss MUHHCTEpCTBA IMyTeW COOOIIEHUS U
OOLIECTBEHHBIX 3/1aHMi 3a 1861 I. MOXKHO MPOYECTH CAEAYIOIINE CTPOKU:

«3ameuarenbHo, 4YTo eme B 1834 rome ropHeiM uHXeHepoM [letpom
['puropreBuuem Co0O0JEBCKUM CENaHO ObLIO HECKOJIBKO BEChMa YyJIAuHBIX YCTPOMCTB
BOJISSHOTO OTOIUIEHUs, HO €O cMepThio ero B 1841 rome mosne3Hoe nAelno 3TO, K
COXKQJICHHIO, OCTAJIOCh 0€3 BCSIKOTO Pa3BUTHUA. XOTs BIOCIEACTBUU 3aBoaUuK Hobenb u
nbITancs ycTpouth B CankT-IlerepOypre BoJIHOE OTOTUICHUE, HO OHO HE YAAJIOChY.

HewusBectHo, Obiii 1 yctaHoBkH 1834 r. mepBeiMu B Poccuu, a Takxke, e u
KaK1e MMEHHO CHUCTEMbI BOJSTHOT'O OTOIUICHHUS OCyIecTBWI B 1834 r. HaIll BBIJAIOITUNACS
YYEHBIN, 4Yl.-KOpp. AKaJeMUU HAyK W MUOHEP IUIATUHOBOW mMpoMmbliuieHHocTH IleTp
['puropreBru CoOOJIEBCKU.

Ena nm 310 OBITAa CHCTEMa BOJSHOTO OTOIUICHHWS BBICOKOTO JaBJICHUS,
n3obperennas Ilepkmacom B 1832 1. B AHmmHM, Tak Kak cucTema IlepkuHca
CPaBHUTEIBHO JIOJTO€ BpEMs HE HaxXOJWJIa NOpPUMEHEHUs. bojee BEpOsITHO, 4YTO
[1.I.Cob6oneBckuii ObLI MMOHEPOM IO YCTPOUCTBY B Poccuu rpaBUTaIiMOHHON CUCTEMBI
BOJISTHOT'O OTOIUJICHUSI HU3KOTO JIABJICHUS C OTKPBITHIM PACIIUPUTEIIBHBIM COCYIOM.

Ecnu ywectb, uTo A0 BbhIXOHa B cBeT B 1837 r. kuurm Yapnp3za Xyyna
(ITpakTueckoe pyKOBOJACTBO IO OTOIUICHHIO 3[aHUN ropsiueil BonoH, Jlonaon, 1837)
BCsSl JIUTEpaTypa MO TEXHHUKE BOJASHOTO OTOIUICHUSI CBOJAWIIACH JIUIIL K >KYpPHaJIbHBIM
3aMeTKaM U OpoIlopaM OMUCATEIbHOTO Xapakrepa, 0e3 Kakux-Iub0 TEOpEeTUYECKUX
COOOpaKEHUI TO pacdeTy 3TUX YCTaHOBOK, To pabotsl 1834 r. IL.I. CobGoneBckoro
3aciyKuBaroT ocoboro BHuUMaHus. Hamo momarate, uro IL.I. CoGoneBckuii He Mor
JIOBOJIbCTBOBATHCS CIICTIBIM KOMTMPOBAHUEM HU3BECTHBIX €My O0pasIoB, a, KaK U BO BCEX
CBOMX paboTax Mo JPYTUM OTPACIISAM TEXHHUKH, BEPOSITHO, MBITAJICS AaTh TECOPETUUCCKUC
OCHOBBI pacueTa CUCTEM BOJIIHOTO OTOIUICHHUSI, OCYLIECTBICHHBIX UM €III€ JI0 MOSBICHUS
B cBeT KHuru Y. Xyyna.

beio Ob1 ommbOKoW cuutath, uTO0 Poccus siBIsieTCsl €AMHCTBEHHOM CTpaHOM, rie



NIEPBBIE OMBITHl MPUMEHEHUSI BOJSHOTO OTOIUICHUS OBLIM OCTaBJICHBI 0€3 JOJKHOTO
BHUMAaHUS.

B 3HauuTenbHO XyALIEM IMOJOXKEHUU HaXOIWUTCd, Hamnpumep, ['epmanusi, rae,
HECMOTpPSI Ha BCE YCWUJIUSI HCCIEIOBATENICH, N0 CUX TMOp JdaxKke MPUOJIM3UTEIHHO HE
YCTaHOBJIEHA J]aTa OCYLIECTBJIEHUS NIEPBBIX YCTAHOBOK 3TOT0 POJA.

Bo BcskoMm cimywae, B crpaBouyHoii kaure Heidelein'a, Beimenmeir B 1827 1. B
tyTrapre, paccMaTpuBarOTCs JUIIb KAMUHBI, TIEYH, BO3JAYLIIHOE U MAPOBOE OTOIUIIEHUE,
HO HU OJIHMM CJIOBOM HE€ YIOMMHAETCs] 00 OTOIUIEHUH BOASHOM, KOTOPOE, OYEBU]IHO,
eIle He HAIUIO B TO BpeMs mpuMeHeHus B ['epmanuu.

B 1844 r. ropsuwas Bojma BmepBble B Poccun Oblla mOpUMEHEHaA IS
LHEHTPAJIIM30BAaHHOTO HarpeBa BO3JyXa BOJO-BO3AYIIHOM CHUCTEMbl OTOIUICHHUS H
BEHTWISIIIUK JBYX Oonbmux 3a1 oobemoMm g0 3000 M B 3nannu IletepOyprckoi
aKaJIeMHUU XYJI0KECTB.

Crpoutenu nanHol cucrtemsl - Kopiryca ropHbIX HHKEHEPOB MOJKOBHUK DYIIIIOH U
apxutektop lllenpun Ha3zBaiu CBOHM BOMSHOW Kajmopudep «CHapsAIOM JJIsi HarpeBaHUS
JKIJIBIX TTIOMEIIECHUN IOCPEACTBOM KHUIISIIENA BOIBD).

«CHapsan» uMen B IauHy 6 M, B IMPUHY 4 M U B BBICOTY 2,3 M U COCTOSI U3
CTJIBHOIO MOAKOBOOOpa3HOro Komia BecoM 780 Kr, YYyryHHOTO C MPOJOJbHBIMH
pebpamu kanopudepa oOOIUM BECOM OKOJIO S5 T M PaCHIUPUTEIBHOTO COCYJa,
CHA0KEHHOI'0 TEPEIMBHOM TPYOKOH, OTKPBITBIA KOHEL KOTOPOW pAaCIOJOKEH Haja
«ylaToM» B 30JIbHUKE KOTJIA.

Hamnonnenue cucteMbl BOJOW MPOU3BOAMIOCH BPYUHYIO, YEPE3 PACIIMPUTEIbHBIN
cocyn. KpaHuk Ha MarucTpajbHOM TOpsSiYeM TpPyOONpPOBOAE CIYKUJI JIS BBITYCKa
BO3/yXa.

IIo ykazaHuio CTpoWTENIeH, «K JIMIEBOM CTOPOHE KOTJIa MOXHO HPHUAECIATH
rpagyCHUK», KOTOPOTO OYEBUHO B HATYPE YCTAHOBIECHO HE OBLIO.

WNuTepecHo, 4TO paclIMpUTENbHBIA COCYa ObUT MPUCOEAMHEH HE K ropsiueid, a K
oOpaTHOM MarucTpajid. JTO ONPOBEPraeT BeCbMa pPaclpOCTPAHEHHOE ceiluac MHEHHE,
OynarTo Obl MOIOOHAS CXeMa MPUCOSANHEHUS PACIIUPUTEIHLHOTO COCY/Ia MOSBUIACH JTUIITH
B pe3yJibTaTe MPUMEHEHHUS HACOCOB C OOJBIIMMH HAMOpPaMU JJisl YCUIICHUS] LIUPKYJISIIUU
BOJbI B CUCTEME BOJSHOTO OTOIJICHUSI.

Best cucrema BOJIO-BO3YIIHOTO OTOIJIEHUS MOJBEPIJIACh BEChbMa TIIATEILHOMY
UCIIbITaHUO, JuuBHIeMycst HemnpepbiBHO ¢ 31/XIT 1844 r. mo 3/1 1845 r. Dddexr
JIEUCTBUSA CUCTEMbI BIIOJIHE YIOBJIETBOPWIJ CTPOMTENEH: MpH HApYKHOM Temmeparype
ok0J10 -20°R (-25 °C -npum, ped.) BHyTpH OTAILTUBAEMBIX TTOMEIICHHH MOIEPKUBAIACH
temriepatypa 10 +12 °R (+15 °C - npum, peo.).

HewusBecTHO, 10ATO JM CYHIECTBOBAJIO BOJIO-BO3IYIIHOE OTOIUIEHHE B 3JaHUU
Akanemun xynoxecTB. BepositHee Bcero, o0 3TOM OTOIUIGHMH CKOPO COBEPIIEHHO
3a0buti. B Hamielr TexHuyeckoi nmureparype 3a 1870 r. mmeeTcs ykazaHuE Ha TO, YTO
«BrepBbie B Poccum» BO0-BO3YIIHOE OTOTUICHHE OBLIO YCTPOCHO HHXK. (DIaBUIIKUM
mumb B 1864 r. B AnekcanmpoBckoit 6ompHUIle B [lerepOypre. Hamo momarats, dro,
HauuHas ¢ 1864 r., BoJsgHbIE, a TaKXKe U MapoBblie Kanopudeps! yxe Hauuu B. Poccun
JIOCTATOYHO NIMPOKOE MPUMEHEHUE KaK JJig BO3AYILIHOIO OTOIUICHWS, TaK W s
BEHTHJIALIUU 3JaHUN.



OcyiiecTBiisisl NEPBbIE ONBITHBIE YCTAHOBKH CHUCTEM LEHTPAJIBHOIO BOASHOIO,
apoOBOT0 U KOMOMHUPOBAHHOTO OTOIUICHMSI, PYCCKHE MHKEHEpPhl BECbMa BHUMATEIbHO
CJIEJINJIN 32 PA3BUTHEM ITOW OTPACIIA TEXHUKH B APYTHX CTpaHaX, THIATEIBHO U3ydasl HE
TOJIKO JIUTEpaTypy, HO M HauboJsiee yAauyHble 3arpaHU4Hble O0Opa3lbl OTOMUTEIbHBIX
YCTpPOUCTB HemnocpenctseHHo B Jlonnmone, Ilapmwke m apyrux ropojax 3amagHou
EBponbl. Ha cTpanumax pycckux >KypHajioB NepBoil monoBuHbl XIX B. MOXHO HalTH
BECbMa IMOJAPOOHOE ONUCAHUE U YEPTEXKHU KPYMHEHIIHUX 3apyOe’KHBIX OTOIMMTEIbHBIX
YCTaHOBOK C TPE3BOM OLEHKOW MX HEIOCTATKOB.

Henocrarku 5T OBLIM  HACTOJIBKO CYILIECTBEHHBI, YTO MHOTHE PYCCKHE H
MHOCTPAaHHbIE TEXHUKHU BOOOIIE COMHEBAIUCH B L[EJIECO00PA3HOCTH TPUMEHEHUSI HOBBIX
BUJIOB CUCTEM OTOIUICHHMSI, 000rpeBaeMbIX BOAOW MM mapoM. Tak, HarmpuMmep, B OJHOM
U3 PYCCKUX TEXHUUYECKHX KypHasoB 3a 1838 r. unxk. [lecTpemM oTMeUaeT, 4To OTOIIEHUE
ropsiueil BOJOM ¥ napoM JOJDKHO pacCMaTpUBaThCs Kak MPEAMET POCKOIIN U CONPSIKEHO
C MHOTMMHU HEyAOOCTBaMH, a IIOTOMY «HHKOrJa HE MOXET BOWTH B oO0Iuee
yIOTpeOICHHUEY.

B 1846 r. umx. [lapHropctpem mnuiier, 4To TpyObl, MPOBOASAIINE TOPSIUYIO BOIY
WIN TIap, MHOTJA W3/1al0T HENPUSITHBIN 3amax U, «Oyqy4yd MPOJIOKEHBI 10 KOMHATaM,
NPEACTaBIAIOT 0e300pa3Hblid Bua»... Jaxe B 1860 1. Ha cTpaHunax >KypHaia
MuHnucTepcTBa MmyTed COOOIIEHUS W OOIECTBEHHBIX 3JaHUM MOXXHO MHPOYECTb, UTO
HarpeBaresibHble TPHOOPBI ¢ BOAOW WM MapoOM «MHOTOCIOXHBD U aoporu. «Kotisl,
KOHJIEHCATOPbI, PAaCHIMPUTEIbHbIE CHAPANBI U METAJUIMYECKUE MPOBOJHUKU TPEOYIOT
OCOOEHHO THIATENBHOW BBIJCIKH M MCKYCHBIX TMPHUEMOB, €CIM OHU JOJIKHBI
YAOBJIETBOPATH TMPEINOJIOKEHHOM WENH MPOJOJLKATEILHOE BpeMs U JIEWCTBOBATH C
Oe3omacHocThiO. TeruioTa coBeplIaeT B ATOM MEYM YEThIpe IMepexojia, MPEexKIe uYeM
IIPOU3BECTU OJIE3HOE JEHCTBUEY.

Iyt pa3BUTHA OTONMTEILHON TEXHUKH

ODHOBPEMEHHO € W3YYEHHEM 3arpaHUYHOrO OMbITa [0 YCTPOWCTBY CHUCTEM
LHEHTPAJbHOIO OTOIUIEHUSI W JETaJbHBIM ONUCAHMEM JTHUX CHCTEM HaA CTpaHHUIAX
OTEUECTBEHHBIX KYPHAJIOB PYCCKHE TEXHHUKH OCYUIECTBIISLUIA TaK¥XKe OTJEIbHbIE
YCTAHOBKHM, BHOCS B HWHOCTpPaHHbIE OOpa3lbl 3a4acTyld BeCbMa CYIICCTBEHHbIC
KOHCTPYKTHUBHBIE H3MEHCHHUS, YIIYUIIAIOIINE padoTy OTOMUTEILHOTO 000PY0BaHUS.

Jlo Hac AOLLIM JUIIb OTPHIBOYHBIC, JAJIEKO HE TMOJIHBIE CBEJICHHS 00 YCTaHOBKAaxX
sToro nepuoja. M3sectHo, Hanpumep, uyTto B cepeauHe XIX B. ObUIO OCYIIECTBIEHO
BOJISHOE OTOILJICHUE BBICOKOTO JABJICHHS IO BUJOU3MEHEHHOU cucteMe [lepkuHca B
onHoM u3 ¢aureneit [lerepOyprckoro TEXHOJOTMUECKOTO MHCTUTYTA. DTa YCTaHOBKA
MOYTH B MEPBOHAYAIBLHOM CBOEM BHJE COXpaHWiach BIUIOTH 10 1930 r., xorga Oblia
pa3zoOpana 3aBojioM «I'uapaBiivKay B CBSI3U C MEPEe0OOPYIOBAHUEM OTOILIEHHUSI BO BCEX
koprnycax MHcTutyTa.

Cucrema ororuieHus, 3arnarenroBannas [lepkuncom B 1831 r., cocrosina u3 Tpyoku
B 1" HapyxsHoro u 1/2" BHyTpeHHEro auamMeTpa, CO BCEX CTOPOH 3aMKHYTOW H
HarnoJIHEHHOW BoJ1o#. [Ipubop He MMen KoTia, a BMECTO HETO 4acTh TPyO CBEPTHIBAIACH
B OyXTy W CKJIaJIbIBajach B HarpeBaTeIbHON Me4u. Takoi ke CBepHYTOU B OyXTy TpyOoOid
OTAIUIMBAJIOCh KAXK10€ TOMEIIECHHUE.



[upkynupyromass B CUCTEME BBICOKOIO [IaBIEHMS BOJA HarpeBajach [0
temmneparypsl 260-300 °C.

HcnbiTanne cucteMbl NPOU3BOAUIOCH THAPABINYECKUM AaBieHueM Ha 150-200 ar,
paboudee ke JaBlIeHHE Koiebaochk 00b9HO OT 45 10 70 art.

BonsHoe oTomiieHHEe CpeNHEro JaBJICHUS JKCILUTyaTUPOBAJIOCh OOBIYHO TMIpHU
napienuu 1o 8 at (175 °C).

ITo coBpemennoil knaccudukanuu cucrema I[lepkunca (1831 r.) momxHa OBITH
OTHECEHA K BEPTUKAJIBHO-NPOTOYHOM CXEME€ OJHOTPYOHOW CHUCTEMBI BOJSIHOTO
OTOILICHUS BEICOKOTO JIABJICHHUSI.

Bapuant »T0ii cucreMsl, Hameamed npumenenue B Poccum B cepenune XIX B,
OTJINYAETCS] TEM, YTO OTOMHUTENbHBIE MNPUOOPHI KAXKIOIO dTa)xka BBIICICHBI B
CaMOCTOSATENbHBIC IUPKYJSIUOHHBIE KOJIbIIA, YE€M, OYEBMJIHO, JOCTUTAlCa Ooiee
pPaBHOMEPHBINA MPOTpeB MPUOOPOB PA3NTMUHBIX dTaxked. Kpome Toro, yacte mnpubOpoB
MPUCOEIMHEHAa K TPyOONpOBOJaM YXe€ IO TOPU30HTAIBHO-OAHOTPYOHO-TIPOTOYHOMN
CXEME.

B 1855 r. cuctemoii BOASTHOTO OTOIIJICHUS! BRICOKOTO JABICHUS ObLIO 000PYI0BAHO
3nanne HukomaeBcKoro cupoTckoro mHCTUTyTa B IlerepOypre. B otnudme oT cuctemsl
IlepkrHCa, B 3TOM CHCTEME BMECTO «HArPEBATEIIbHBIX CIHPANIC» MNOMEIICHUS
OTAIUIMBAJIUCH MIaJAKUMU TpyOaMU OT YEThIPEX OTACIbHBIX TEIUIOBBIX IIEHTPOB. [ ankue
TpyObl OBLIM MPOJOXKEHBI y TOJia MO TEPUMETPY HaApYXKHbIX cTeH 3aanus. [lo
CBUIETENbCTBY HMHXK. (DIaBULKOro, 3Ta cHCTeMa OTIMYHO padotama u B 1865 r.,
notpeboBaB 3a 10 JieT 3KCIUTyaTalldy JIUIIb MEJIKOTO0 PEMOHTAa KUPIUYHOW KIAJAKU Y
OYaroB.

CoxpaHuIuCh ONpeC/ICHHbIE YKa3aHUsi Ha NMpUMEHeHHWe B Poccuu W BOJSHOTO
OTOIUIEHUs cUCTEMBI J[foByapa, HO TakXe€ B BUJOM3MEHEHHOM BapuaHTte. B oTinnuue ot
OpUTMHAJIa 3Ta CUCTEMa CTpowsiach B Poccuu Takke MOBBIIEHHOTO AaBieHus. Cxema
CETH TOPU3OHTAIBLHO-OJIHOTPYOHO-TIPOTOYHASI C HAarpeBaTEJbHBIMU MPUOOpPaAMU B BHUJIC
UWJTUHIPUYECKUX TI€Ye, CO CKBO3HBIM BHYTPEHHUM KaHaJOM [Ji YBEJIUMYECHUS
TEIUTOOTAA0IIEN TOBEPXHOCTH TpUOOpa.

N3 obmensBectHbix B cepeaune XIX B. B 3amannoii EBporne u B Poccun tumnos
OTOINUTENIbHBIX KOTJOB, B KOHEUHOM HTOre HaAmOOJIee >KU3HEHHBIM OKa3ajcs JUIIb
TOPU30HTANBHBIN UIMHAPUYECKUN KOTEI C OJHOM KapOoBOMl TPyOOil.

B 1863 r. BnepBeie B Poccum ObLIM NPUMEHEHBI B KAaYECTBE HArpeBaTENbHBIX
puOOpOB peOpucThie TPYObI IIPU 000PYAOBAHUU BOJSIHBIM OTOILICHUEM (TIOBBIIIICHHOTO
JIABJICHUS] ¢ TOPU3OHTAJILHO-IIETIOUYEYHON Pa3BOJKON CETH) BHOBb BBICTPOCHHOTO MPH
AkazeMuu XyJ0KeCTB 3/IaHUsI MO3anueckoil mactepckoit B [letepOypre.

Nux. BOWHUIKUN yIIOMUHAET MEXIY NPounM, 4To K 1869 r. cucteMoi BOASHOTO
OTOIUJICHUSI BBICOKOTO JABJCHUS YAaCTUYHO OTAIUIMBAJICS OJWH U3  (prurenei
[TeTepOyprckoro KJIMHAYECKOTO TOCIIUATANIA, a 1Mo cBeaeHusIM 1873 T. Takas ke cucrema
OTOIUIEHUs YK€ JEHUCTBOBAJIA B 3JaHUMMU | OCyIapCTBEHHOW KOMMCCHUM NOTAIlIEHUs
JoJroB B Oubiuoreke [7aBHOrO WMHXKEHEpHOro ympasieHus, B aome [lamuccena u
npyrux 3nanusx [lerepOypra.

OnHako HENOCTATKU BOJSHOTO OTOIUICHHSI BBICOKOTO W CPEAHEro JaBJCHUS B
TUTUEHUYECKOM OTHOIICHUU OBbLIM HACTOJIbKO OYEBHAHBI, YTO YyBJEUYEHUE JdaHHOU



CUCTEMOH, OOBICHSIEMOE, IJIaBHBIM 00pa3oM, €€ ACIIEBU3HOW MU yJA00CTBOM MOHTa)Ka
TpyOOIIPOBOJIOB MAJIOTO JUAMETPA, MPOIJIO CPABHUTEIBHO OBICTPO.

VYxe B 1867 r. B pe3ynapTare NpOBEACHUS 3aKPBHITOIO KOHKYpCa Ha IMPOEKT U
BBHITIOJIHEHHUE PA0OT MO 00OpyAOBaHHUIO OTOIUICHHMEM HOBOW IleTepOyprckoi AeTckoit
OO0JBHULBI OTHAeTCs npeAnoyreHue npoekty Can-I'ammm, KOTophlil 00s3aics YCTPOUTH
BOASHOE OTOIUIEHWE HU3KOTO JaBJIEHHS B TJABHOM M KOHTarko3HOM KoOpITycax
GONBHHIIBI C COSIMHATENHHON Taepeeii, OOIMM CTPOUTEIHHEIM 00BeMoM 90000 M.

[IpoexT oTomieHus ObLI rOTOB K JieTy 1867 r. 10 Havana KJIaaku cTeH, a B 1869 r.
BCE OTOIUICHUE YyXke OBLJIO MYIIEHO B AKCIUTyaTaluio. CxemMa ceTd OTOIUICHMS MPUHSTA
rOpU30OHTalbHAs OJAHOTPYOHOIENIOUEYHAs: C OTKPBITOM MNPOKIAAKONH TpyOONpOBOIOB
(nnametpom ot 2" no 4") BOONb HApPY)XHBIX CTEH; HarpeBaTelibHble TPUOOPHI
(pebpucThle TOPU3OHTAIBHBIE U BEPTUKAIBbHBIE TPYObI) 3aKPbITHl IIUTAMU U3 JIUCTOBOM
ctaid. B nocnenyrone 10 neT aHanoru4Hble CUCTEMBI BOJASHOTO OTOILIEHUS HHU3KOIO
JaBleHHUs ObUIM OCYIIECTBJIEHbl 3aBoAuukoM CaH-T'annu B OZHOM H3 KOPILyCOB
EnuzaBetnHckol OOJIBHUIIBI, B KOHTOPE 3aBOAAa U COOCTBEHHOM OCOOHSKE (C 3UMHHUM
caJioM) 3aBOJIYMKa, B OJTHOM M3 JAEPEBAHHBIX OapakoB npu PoxxaecTBeHCKOM OONbHULIE U
B JPYTUX OOILECTBEHHBIX M YAaCTHBIX 3aBeAeHusX [leTepOypra.

N3 pabor Can-I'ammm Toro jxe mnepuofa B MPOBUHUMAIBHBIX TOpOAaX 0CO00
OTMEUAJIUCh B I[I€YaTU: OTONUTENbHOE O0OpyJOBaHUE (BOJASHOE TOPU3OHTAIBHO-
OJTHOTPYOHOE HU3KOT'O JaBJICHHs) B KOM(OopTabeabHOM J0Me Kynua PykaBUIIHUKOBA U
B IPOMAJIHOM MATHUATAXKHOM JIoMe (JUIMHOU 1o ¢acany cBeie 150 M) kynua bianHoBa B
Hwxuem Hosropogze.

Bropas kpynHas opranuzauus, IlerepOyprckuii  MeTaJUIMYECKUM  3aBOJ,
nupekTopoM kotoporo ¢ 1867 r. mo 1892 r. 6pu1 u3BectHbit uHxk. O.E.Kpenb, Taxxke
JIOCTAaTOYHO IIMPOKO NMPUHHUMAJIA YYacCTHE B YCTPONCTBE CUCTEM BOJSHOIO OTOIUICHHMS
1o pa3nu4HbIM TopojaM Poccun. CoxpaHUIuch CBEJEHUS, YTO 3a 25 JIeT cBOeH paboThI
Ha 3aBojie O.E.Kpens Boinonnun B Poccun «280 yCTaHOBOK LEHTPAJIbHBIX OTOIUICHUH U
BEHTWIALNI BCceBO3MOXKHBIX 3xaunii Ha 40 000 000 kkan/gacy.

TakuM o0Opa3om, BOJSHOE OTOIUICHHWE HU3KOIO JaBJeHMs, HauuHas ¢ 1868 1., yxe
YCHEIIHO KOHKYPUPYET C BOASHBIM OTOIIEHUEM BBICOKOTO JaBICHHUS.

B pycckux TEeXHMYECKMX >KypHalaX BCE Yallle CTalu MOSIBISATHCSA CTaTbU, 0CO00
OTMEUAIoIlle, YTO «OTOIUIEHHE BOJOW, HAYMHAIONIEE BXOJIUTh BO BceoOIlee
ynotpeobseHre, B 0COOCHHOCTH B OOILIECTBEHHBIX 3/IaHUAX, CAENANIO B TIOCIETHEE BPEMSI
3HAYUTEIbHBIE YCIIEXW B YCOBEPIIEHCTBOBAHUM NPUOOPOB, HX MAHUMNYJIALUH U
IIPOCTOTHI YCTPOUCTBAY.

[Ipouio emie HECKOJbKO JIET, W BOJASHOE OTOIUIEHHE CTajo0 HACTOJIBKO
MONYJISIPHBIM, 4YTO, 1O CBHJETEIBCTBY COBPEMEHHUKOB, «B 1879 r., B pasrap
CTPOUTEIBLHOM TOPSIUKH, HUKTO U CIIBIIIATh HE XoTen B [leTrepOypre HU 0 KakoM Apyrom
OTOIUIEHUH, KPOME BOJSTHOTO».

HacTonbko cuibHO OBLIO YBI€YEHHE BOJSHBIM OTOIUIEHHUEM, YTO 3aBOJUYMUKH HE
yCHEBaJM €ro ycTpawBaTh, U B CHIy 3TOI0 «MHOTME MNETepOyprcKue ciecapu u
BOJOINPOBOJIYUKH CIIETAINCH YCTPOUTEISIMUA BOJSHOTO OTOILJIEHUS».

Opnako caM (pakT «yBJI€UEHUS» CHCTEMOI BOISHOTO OTOIUICHHS €I€ HE TOBOPHUT O
JEUCTBUTEIIBHO INMPOKOM PACIIPOCTPAHEHUU ITOM CUCTEMBI.



Jlesnio B TOM, 4TO, BO-TIEPBBIX, YUCIO (GUPM, 3aHUMABIIUXCS B TO BpeMsa B Poccun
YCTPOMCTBOM LEHTPAIbHBIX CUCTEM OTOIUICHHUS, OBLIO SIBHO HEIOCTATOYHBIM JJISi TOTO,
4YTOOBl YaCTUYHO OOCIY>KUTh HOBOE CTPOMTEIBCTBO JaXX€ B TaKUX KPYMHBIX rOpojax,
kak MockBa u IlerepOypr, BO-BTOpBIX, M3AENUS JJsI OTOMUTEIHLHOrO 00OpPYAOBaHUS
HY>)KHO OBUIO BBO3HUTh HM3-3a TpaHMIbl (MpEeUMyLIeCTBEHHO W3 ['epMaHum), Tak Kak
OTE€YECTBEHHOE NPOU3BOJACTBO TPYyO pE3KO OTCTABalO, MPOU3BOJICTBO PEOPUCTHIX
OTONMUTENIBHBIX ~ OpUOOPOB  €II€ TOJbKO  HalaxuBaioch B  IlerepOyprckom
MeTaNInYecKOM 3aBojie U Ha 3aBoje CaH-I'an-nu, a pacoHHbIE YaCTU U apMaTypa Jaxe
B XX B. ernie BBO3WIUCH U3 ['epManum.

Cpenun KpynHbBIX TEXHUKOB HAaXOJUJIUCH JIMIA, KOTOPbIE B MOPSAJIKE COOCTBEHHOM
WHULMATUBBl OCYUIECTBJISUIM OIBITHbIE, WHOTJAa BECbMa OPHUTMHAIBHBIE YCTAHOBKH
CUCTEMBI BOJSIHOT'O OTOIUJICHUS.

Tak, Hanpumep, JlemeBnu 3anpoeKTHPOBA U OCyIIEeCTBUI B 1875 r. kBapTUpHOE
BOJSIHOE OTOIUIEHHE HU3KOTO JIaBJICHHUS, IEUCTBYIOILIEE OTAEIIBHO UM BMECTE C TOMKOMN
KYXOHHOI'O 04ara B KaKJ10il KBapTupe.

OnbITHasg yCcTaHOBKA ATOM MEpBOil HE TOJbKO B Poccuu, HO u B 3anagHoil EBpomne
CHCTEMbI KBAapTHPHOTO BOJSHOTO OTOIICHHUs ObUla BbIMOJHEHA JlemeBuueM B jaoMe
N.A. Mepua B IletepOypre.

B nmamHOM ciywae JlemeBnd NPUMEHWI «HOBEWIIYIO», IO €ro BBIPAXKEHHIO,
«CHCTEMY BEpPTUKAJIBHOIO PAa3BETBIECHHUS TPYyOONPOBOAOB» C IUIOCKUMH CTaJbHBIMU
HarpeBaTelIbHbIMU NTPUOOpamMu, U3ALIHO O(DOPMIICHHBIMU B BUJIE€ MUJISCTP Y HAPYKHBIX
credH. OOmIas TEmI0-MOUIHOCTh CHUCTEMbI ISl KBapTUPBl M3 4-X KOMHAT, TMEpeaHel,
KOpHUA0pa U KyxHH Oblia ornpezenena B 43 558 kayi/uac, a HOBEPXHOCTh HarpeBa KOTJia B
33,75 kB. ¢yrt. [Ipu skcnmyaranuu cuctemsl B TeueHue 3umbl 1875-1876 r. remneparypa
BO BCEX KOMHATax MojjiepkuBajachk B npenaenax ot 14 go 17 °R (okomo 17-21 °C -
npum. peo.).

NHTEepecHO OTMETUTh, YTO B XKypHalle «30quuii» 3a 1878 r. mosBuiach 3aMeTKa,
aBTOp KOTOPOW YTBEPXKJaj, YTO MNPUOPUTET B YCTPOMCTBE KBAPTUPHOTO BOJSHOIO
OTOIUIEHUSI OT KYyXOHHOIO oOdYara MNPHUHAJJIEKUT HE HMHXK. JlemeBnd, a MEeYHbIX el
mactepy JlaBioBy, KoTOpHhIi B 1876 1. caeman naxke 00 ATOM CHeruaibHBIA JOKIIA]] Ha
OJIHOM U3 3aceiaHuil obuiecTBa apxutekTopoB B IletepOypre. K coxanenuro, HUKaKux
00J1e€ TOYHBIX JOKYMEHTOB O CUCTEME OTOIUIEHUs J[aBbl10Ba OOHAPYKUTh HE YAAIIOCH.

JlemieBuu ObUT TpaB, ykaspiBas B 1877 ., 4TO BepTUKaJIbHAs Pa3BOJKA CHUCTEMBI
ororieHus: B Poccun Obuta B TO BpeMsi HOBOCTBIO MO CPAaBHEHHMIO C OOBIYHBIMU
TOPU30HTAIBHO-TIOATAXKHBIMUA CXEMAMU CETH.

OObIyHYIO NI HAC OJHOTPYOHO-BEPTUKAIBHYIO CHUCTEMY C OOXOJIHOM BETKOH y
OTOMUTENBHBIX TPHOOPOB B Poccun cramu npumensTh miib B 80-x rogax XX B.

B 310 ke BpeMs mosBUIACh U JBYXTpPYOHO-BEpTHKalbHas CHUCTEMa C HMKHEH
Pa3BOJKOM.

JlykameBud B 1880 r. mpuBOIUT JOBOJIBHO MOAPOOHBIE CBEACHUS O MaTEpUATIHLHOM
YacTH CHCTEMbI BOJSHOIO OTOIUIEHWS M MOHTaXHBIX IPUEMax TOrO BPEMEHHU: OH
YKa3bIBAa€T, YTO JUISl 3TUX CHUCTEM NMPUMEHSIIUCh YYTyHHbIE TPYOBl JuaMeTpom oT 2" 110
4" u cranpHble TPyOBl nuamerpoM Menbme 1 1\2". YUyryHHbIe TpyOBI COCIUHSIIUCH
pedopaamMu, MexAy KOTOPbIMHU MPOKJIAAbIBAIOCH KOKAHOE WIIM Kay4yKOBOE€ KOJIbIIO, a



OCTaJIbHBIE TPYOBI COOMPATUCH TIPU TTOMOIIN My(T Ha pe3bde.

OpHako Kak YyryHHbIE, TaK M CTajlbHble TPyObl BeChbMa 4acTO COOMpAIUChH IPH
MOMOIIY OaHJAXKHBIX My(T C 3aMIOJTHEHHEM eI MEXTy My(dTOl U TpyOOH «Kene3HOU
3aMa3KoN».

W3 Bcex TUIIOB HarpeBaTesIbHbIX MPUOOPOB HAMOOJBIIEE PACIPOCTPAHEHUE UMETU
pedpuctbie TpyObl. UyryHHBIE paguaTopbl MOSBWIMCH Y HAC 3HAYUTENIBHO IO3]HEE,
oxoio 1900 r.

B 80-x romax XIX B. oronurensHbie mpubopbl (pedpucTtbie TPYObI) OOBIYHO
3aKPBIBAJIMCH IIUTAMU, TOPU3OHTAIbHBIE K€ TPYOONPOBOABI MPOKIAIBIBATUCH OTKPHITO
Yy Hapy’KHBIX CTEH HaJl ITOJIOM OTaIJINBAEMBIX IIOMEIICHUI.

B 90-x rogax, xapakTepHbIX OOIIMM YyBJI€UYEHHUEM ABYXTPYOHOH M OJHOTPYOHO-
BEPTUKAIBHON CXEMaMHM CETH, CTaJla NIMPOKO IPAKTUKOBATHCS HE TOJIBKO B Poccnu, HO
U 3a TpaHUIIEH, CKpbITas IMPOKIAJKa BCEX TPyOONpPOBOJAOB; MpPH 3TOM CUUTAIU
HEOOXOJMMBIM yCTAHABJIMBAaTh HarpeBarelbHblEe MNPUOOPHI MO BO3MOXHOCTH B
HEJIOCTYIIHOM MECTE, HalpuMep, 3anpsATaB €ro B HUIIY. XOPOIIEH PEETKOM s
3aKpBITHSI IPUOOPA CUUTATIACH TOJIBKO I'yCTasl.

Bosnukmee B 90-x rojax yBieueHHE ABYXTPYOHBIMH CHCTEMAaMH BOJISHOTO
OTOIUICHHsI IIPUBEJIO K TOMY, 4TO yxke depe3 15-20 ner peako KTo cUuTan HyKHBIM
3aJlyMBIBaThCS HaJ| 1I€JIECO00PA3HOCThIO MPUMEHEHHS OTHOTPYOHOUM CHUCTEMBI, U BO BCEX
ClIy4yasX, HE3aBUCHMO OT MECTHBIX YCIIOBHM, IIPUMEHSAIM TOJIBKO CHUCTEMY
NBYXTpyOHYt0. EnuHCTBEeHHOW (GUpMOM, MpoJoKaBUIEH MO TPaAMIMU MPaKTUKOBAThH
NpPUMEHEHUE OJTHOTPYOHOM CHCTEMBl BOJASIHOIO OTOIUIeHus, Obl1 IleTepOyprekumii
METAJUIMYECKUI  3aBOJI, KOTOPBIM JOCTUI 3HAYUTENBHBIX YCIEXOB B  JIElE
KOHCTPYMPOBAHHUS U pacueTa JaHHOW CHCTEMBI.

Nux. O.E.Kpenr momectun Ha crpanumax sxypHama «Ges Ing.» 3a 1905 r.
OONBIIYI0 CTAaThl0O C OIMCAaHUEM CXEM U METOJOB pacueTa TOpPU3OHTAIBHBIX U
BEPTUKAJIBHBIX OJHOTPYOHBIX CHCTEM OTOIUIEHUS, OCYIIECTBICHHBIX 3TUM 3aBOJIOM B
Poccnn. B To Bpems MeTtamummaeckuid 3aB0oJI, OLIEHUB YMCTO MOHTAKHBIE IPEUMYILECTBA
OJTHOTPYOHOM CHCTEMBI, YK€ IIMPOKO MPAKTUKOBAJI IPEABAPUTEIbHYIO 3aTOTOBKY ITOYTH
BCEX JIEMEHTOB CHCTEMBI HENNOCPEACTBEHHO Ha 3aBOJIE, @ HA 0OBEKTE MPOU3BOINII JTUIIIb
COOpKY CUCTEMBI OTOIIEHUS B PEKOPAHO KOPOTKHUE AJI1 TOTO BPEMEHU CPOKH.

EcTecTBeHHO, YTO Takoil MeTOJ padOThl, MPAKTUKOBABIIMICA U B OTHOIICHUU
WHOTOPOJHUX MOHTAXKEM, NEWCTBOBAJ MOJAKYAOIIE HE TOJIBKO HA 3aKa34MKOB, HO U Ha
CHEIUAIKNCTOB OTOIUICHIIEB, KOTOPbIE HHOT/AA 10 Kyphe3a OblIM CKIIOHHBIE MPUITHUCHIBATD
OJIHOTPYOHOM cucTeMe Kakue-To 0CoOble MPEUMYIIECTBA.

Tak, nanpumep, unx. B. Tpenke u Il. 3yeB, cpaBHHUBas OJHO U JIBYXTPYOHYIO
cuctemy, B Opomrtope 3a 1911 r. yTBep»)aaroT, 4To BOOOIIE MPUMEHEHHUE TBYXTPYOHOU
CUCTEMBI OTOIUIEHUS HAJI0 CYUTATh HECOMHEHHBIM IIJIOJIOM CaMOW SIPKOW PYTHHBI, Tak
KaK HU NPAaKTUYECKUMHU, HU TEOPETHMUECKUMHU COOOpaKEHHSIMM TaKO€ IpPeArouTeHue
OyATO OBl HE OIIPAB/IBIBACTCS.

EnBa nu naxke camble sipple IPUBEPKEHLBI OTHOTPYOHOI CUCTEMBI OCMEIUIIUCH Obl
ceilyac ONOpoYUTh CUCTEMY ABYXTpYOHyro. Kaxnas M3 3THX CHCTEM HMMEET CBOH
IIPEMMYLIECTBA M CBOM HEJOCTATKH; BONPOC CBOJAWUTCS JIMIMIb K IPaBUIBHOMY
BCECTOPOHHE MPOJYMaHHOMY BBIOOpPY TOM WJIM JPYroll CHUCTEMbI B 3aBUCHUMOCTU OT



YUCTO MECTHBIX YCIIOBUH.

Becbma xapaktepHbiM aiis Hadana XX B. Hy)KHO CUMTaTh OOIee CTpPEMIIEHHE K
YMEHBIICHUIO TE€PBOHAYAJIBHOM CTOMMOCTH CHUCTEMBbI BOASHOIO OTOIUIEHUS 34 CYET
MPUMEHEHUSI OTKPBITOM TPOKIAIKA TPYOONPOBOJOB M OTKPHITOW KE YCTAaHOBKH
HarpeBaTelbHBIX MPUOOPOB B OTATUIMBACMBIX TTOMEIICHHUSIX.
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Puc. 4. Cxema napo-6000-800an0e0 omonaenus cucmembvt B.M. Yanauna.

ITo cioBam B. Tpenke, sta unes 3apoauinack okosno 1903 T. U «C JIETKON pPyKH
MOCKOBCKHMX YCTPOMUTEJIEH OTOIJICHUS MOJYyYHIia IIUPOKOE PACIPOCTPAHEHUE, TPUUEM
«OJIMH W3 OTOMHUTENICH TOIIeN TaK JalieKo, YTO JOKa3blBaJl MpPH OOIIEM XOXOT€ B
ApPXHUTEKTypHOM OOIIECTBE, YTO pAIMOHAJILHO TIOCTaBJICHHAs Tpyba, a TeM Tmadye
HarpeBaTelbHbIA MPUOOP, HE MOXET SBJISITHCA JAUCCOHAHCOM B OTACJIKE MOMEIICHUS,
HAPYIIUTh OCTETUYECKOE BIICUATICHHUE W [IOKUPOBATh CTWIBHYIO 00pabOTKy
MTOMEIIEHUSD.

OrpaHu4eHHbI paauyCc JEUCTBUSA TPABUTALMOHHOM  CUCTEMBI  BOJSHOIO
OTOIUICHHUSI, 3aTPYJAHEHUSI C TPOKIAJAKON MO MOMEIICHUSIM TPYyOOMPOBOJOB OOJIBIINX
JIMaMETPOB, a TaKXKe 3aTPYTHECHUS TIPU UCIOJIH30BAHUU TPABUTALIMOHHOW CUCTEMBI IS
OTOIUICHUSI TIOMEIIEHUM, PACTOJIOKEHHBIX HA OJHOM YPOBHE C KOTJIOM, MPHUBEIU K
CO3JJaHUID CHUCTEM €  HCKYCCTBEHHBIM  MOOyXJAcHUEM. BbICka3biBaHUS O
11e71ec000pa3HOCTH MPUMEHEHUS TAKUX CUCTEM U JIAKE OTJICJIbHBIC ONBITHBIE YCTAHOBKU
MBI BCTPEYAEM B PA3IMYHBIX CTpaHax eue B nepBoil mosoBuHe XIX B. (Hampumep,
«MpKyJsTop» Dkmreitna u bacou B 1832 1.).

B konme XIX B. m B Hauame XX B. MOJYYWIUM 3aMETHOE PaCIpPOCTPAHEHUE
CUCTEMBI, TOOyAWTENbHAsI UUPKYJSAIUS BOABI B KOTOPBIX JIOCTUTANACh IyTEM
MOJAMENIMBAHUS B MOJBEMHBIN CTOSIK BO3/lyXa, Iapa, eperpeTon Boabl U T.11.

Cxembl W ONUCAaHME MHOTOYMCIICHHBIX BapuaHTOB Takux cucteM (Pekka,
bprokuepa, FOpreunca, boinbiie, OOpeMoBHuYa U Jp.), MPUMEHSBIIUXCS B Pa3TUUYHBIX
CTpaHax, B TOM 4ucie U B Poccun, MOKHO HailTH B Halied jguTepaType Hadana XX B.,



HanpuMmep, B kypce npod. A.K.[laBnosckoro.

Bce 3t cucTeMBl OTIIMYAIMCh CIIOKHOCTBIO B DKCIUTyaTalldd, HO IO3BOJISIN
BMECTE C TeM O0OWTHCh 0e3 pacxojia 3JIEKTPOIHEPruu Ha padoTy ILHUPKYISIHMOHHBIX
HACOCOB, YTO OBLIO 0CO00 CYIIECTBEHHO B yclIOBUSIX Poccuu Toro BpemMeHH. Y4uThIBas
3T ycnoBus, npod. B.M.Uammmn paspaboran m B 1903 r. BmepBble NpPUMEHHI
COBEPIIECHHO OPUTMHAIBHYK) CHUCTEMY I1APO-BOJASHOIO OTOIUICHHMS, IOJIYYHBIIETO B
CIIETyIOLIEM AECIATUIETUH 3HAUUTEIbHOE paclpoCTpaHeHne, 0coOOeHHO B MoOCKBe.

Cxema 3TOM cHCTEMBI MPEICTaBIICHa Ha puc. 4.

B neHTpasbHONM KOTENBHOM 3TOW CHCTEMBI YCTAHOBIICHBI BOJAOTPENHBINA KOTEN A U
napoBo B. nmmumHape C MECTHOM CHUCTEMBI BOJSHOIO OTOIUIEHUS IPOUCXOIHIIO
CMEIIEHHE BOJbI IBYX Pa3IUYHBIX TeMIreparyp: OoJjiee ropsyas Boja, UAyLIas U3 KOTJIa
A 1o Tpybam a u oTBeTBieHUSAM O, BCIIPHICKMBACTCS B HUKHIOW 4YacTh IuiauHapa C,
YACTUYHO IOJICAChIBAeT 0oJiee XOJOAHYIO BOAY M3 0OpaTHBIX TPyOOIpPOBOIOB MECTHOM
CUCTEMBI U BMECTE C TE€M IIOBBIIAET TMAPOAUHAMHUUYECKOE AaBJICHUE B ITOW CHUCTEME.
CooTBeTCTBYIOMNK 00BEM BOJBI BBITECHSETCS M3 MECTHOW CHUCTEMBI 1Mo TpyOe Db B
coopuuk D, ycTaHOBNEHHBIH B KOTEIbHOM, OTKyJa 53Ta BOJa IOJCACHIBACTCS
IapOCTPYHHBIM 3eBatopoM K u dTUM ke D35I€eBaTOPOM HAIPABIIETCA  4epe3
BOJIOTPEUHBIN KOTEJI A B MarucTpajibHble TPyOOIIPOBO/IHI .

- IIntanue mapoBoro xoria B mpomcxomut
ABTOMATUYECKH  4Yepe3  IMEpelMBHYIO  TpyOy

<« —>
pacumpurensHoro cocyaa L. Temneparypa Bojbl,
i _ BBIXOISILIEH U3 KOTJIa A, OOBIYHO
il e a2 nojaepxkuBaiace Ha ypoBHe 100-105 °C.
T [TapoBoii koten B B 3aBUCHMMOCTH OT paadyca

JEHCTBUS BCEH CHCTEMBI paboTaj MO/ JIaBIICHHEM

| ) o >0y 0,5 no 3,0 ar.

K MOMCHTY IIOABJICHUSA IIApO-BOJO-BOIAAHOI'O

l otoryieHUs1 cucteMbl mpod. Yammmnaa map yxke
ITUPOKO  HCIOJB30BAJICS KaK TEIMJIOHOCHUTEIb
\\ «JTAJIBHETO JICMCTBUS» HE TOJBKO Ha (adpukax u
> 3aBOJlaX, HO U B TPaXJIAHCKOM CTpOUTENbCTBE. B
l/ 2 MOCJICIHEM ClTy4ae Mmap CIy>KWI JIJIsi HarpeBa BOJIbI
Ipy oMoy O0OMIepoB pyOaIIeuHOTrO TUIA UK C
MapOBBIM 3MEEBUKOM B MECTHOM I'PaBUTAIMOHHOMN

2 CHCTEME OTOILJICHHS.
3 Hambomnee pacrpocTpaHeHHas cxema
MoJ00HOTO OTOIMUTELHOTO OO0OPY/IOBaHMS, IIO

Puc. 5. Cxema napoeozo omonaenus KoHya o

XIX'3, 1100800 Hapd, 2 — korderican KOTOPOM, B YaCTHOCTH, ObUIO BBITIOJIHEHO B 1885
3 — Boilnep ¢ naposbIK AMELEUKOM. I. OTOIUICHWE TPOMAJHOIO HOBOIO Kopmyca
PHUCOBAJIBLHOIO YUUIIUIIA IIturoumna B

[TetepOypre, nana Ha puc. 5.

AHanoruuHas cxema Obljla CyIIECTBICHA B HAType Al OTOIUICHUS (HO YK€ OT
MECTHOM TEIUIOJIEKTPOOIOK CTAaHLMH) HECKOJbKUX KPYMHBIX 3JaHUN Y UYHUIIMIIHOTO
COBETa M COCEAHMX ¢ HUMU 31aHuii CuHonansHOM Tunorpaduu B IletepOypre. Ilpoekr



TOM YCTAaHOBKM pa3palaThiBajCsi TMpPU HEMOCPEJACTBEHHOM YYacTUHM U TOJ]
pykoBoacTtBoM B.B./IMurpuena, no-sugumomy, B riepuor 1903-1905 rr.

B 1903 r. mapoBoasHBIM OTOIUICHHEM ObLIO 00OpymoBaHo 13 KopmycoB
[TerepOyprckoit TOPOJCKON JETCKOM OOJIBHHUIIBI C TMOJadYell K YKa3aHHBIM KOpIycam
OTOPOCHOTO TIapa OT MECTHOM JJIEKTPOCTAHIMH (C JTOOABICHHUEM OCTPOTO Mapa), 1o
cxeMme, MpUBEACHHOW Ha puc. 6. BHyTpum Kaxmoro kopiyca ObUIM MPETYyCMOTPEHBI
JIBYXTpPYOHbIE T'pPaBUTAIIMOHHBIE CHUCTEMbl BOJSIHOTO OTOMJICHUS C MECTHBIMU
MapoBOASHBIMU Ooitiepamu.

MarucrtpanabHble Hapy>XHbIE IMapoONpPOBOABI, a Takke TPyObl Jisi BO3Bpara B
KOTEJIbHYIO KOHJIEHCaTa, MPOXOJWIM B TOA3EMHBIX TYHHENsIX, BbICOTOH 2,0 M U
mpuHoi 1,25 M. JlaBieHue napa B KOTJax MOJJIEPKUBAIOCh B 6 aT. ABTOPOM BCErO
npoekta Obul A.K.IlaBnoBckuif, moj HaOIIOAEHHEM KOTOPOTO OCYIIECTBISIIOCH U
BBHITIOJIHEHUE B HAType BCEro 00OpyA0BaHUs. DKCIEPTOM IO MPOEKTY U 000PYTOBAHUIO
mectHOi TOC 6b11 B.B.[IMmutpues.
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Puc. 6. Cxema omonaenus 20podckoii oemckoli boavhuybt 6 Iemeptypee (1903 2).

[lo coBepuienHo aHanormyHo cxeme mnpod. B.B.JImutpuer B 1908-1910 rr.
OCyUIeCTBWI MapoBoAsiHOE oTormieHne 37 kopnycoB [lerepOyprckoil 00NbHUIBI - HBIHE
OoonpHMIBI UM. MeunnkoBa. Heckonbko panee, B 1902 1., Takas xe cxema
TEIUIOCHA0KEHUs M OTOIUIEHHs Obula NpuHATA s KopmycoB [loiaurexHuueckoro
uHcTtutyTa B [lerepOypre.

W3 npuBeAeHHBIX NPUMEPOB BHUIHO, YTO IApOBOASHOE OTOIUIEHHE B
JOPEBOIIOLIMOHHONW Poccuu mpuMeHssioch B JOBOJIBHO HIMPOKHUX Maciitadax U YTo
HAIlli CTIELMAIUCThl OBbLJIM BEChbMa 3aMHTEPECOBAHBI B MEPEXOJE C TPAaBUTAIIMOHHOTO K
UCKYCCTBEHHOMY IOOYXJECHHIO LUPKYJSLUUU BOJBI, IO KpallHEll Mepe, BO



BHYTPUJOMOBBIX CUCTEMAX OTOILICHHS.

[TompiTKa Epexo/ia Ha HaCOCHOE MOOYKaeHue Obuta caenmana uHxK. [IuibkeBuYeM,
KoTopslil B 1902 1. «ucnpainvBai NpUBUIETHIO Ha IPUMEHEHUE K BOASHOMY OTOILICHHIO
HACOCOB», HO B JOTOM €My OBUIO OTKa3aHO «3a HEMPEJCTaBICHUEM JIETabHBIX
YEPTEKEN.

B Tom xe 1902 1. mo 01HOMY M3 KOHKYPCHBIX ITIPOEKTOB Ha OTOIUIEHUE OpaHkXepen
[leTepOyprckoro OOTaHMYECKOTO cajia Mpeajarajioch OCYLIECTBUTh HACOCHO-BOISHOE
OTOIUIEHUE BCEX OPAHXKEPEU 3TOr0 €ajla OT OJHOM LIEHTPAIbHON KOTEIBHOM.

OngHako 3Ta HOBas CHCTEMA HE BCTPETWIA NOMJIECPKKH Yy JKIOPH KOHKypca:
opanxeper borannueckoro cajga ObUIM 000pPYAOBAHBI MECTHBIMU CUCTEMAMH BOJISTHOTO
U YaCTUYHO MAPOBOTO OTOIUICHMS, MPUYEM OOIIee YUCIO MOCTOSIHHO JCHCTBYIOUIUX
TEIJIOBBIX I[EHTPOB (KOTEJIbHBIX) OBLJIO paBHO 26. B TakoM JeneHTpalin30BaHHOM BUJE
TEIUIOBOE X03sICTBO boTaHnueckoro caja cyiiecTBoBaio cBbiiie 20 jieT u auiib B 1925
I. OHO OBLIO 3aMEHEHO IEHTPAIbLHON HACOCHO-BOJSTHOM CUCTEMOM OTOIICHHUS.

CToap OCTOPOKHOE OTHOIICHUE HAITUX TEXHUKOB K HACOCHBIM CUCTEMaM BOJISTHOTO
OTOIUICHUSI MMEJO0 CBOM OcHOBaHus. [lemo B ToM, yto B aBrycre 1901 r. Bompoc o
1EJIeCO00Pa3HOCTH TIPUMEHEHHUS BOJSHBIX CUCTEM C HACOCHBIM MOOYKICHHEM TOpPSUIO
obcyxnancst Ha Il ['epmanckoM che3zie 1O OTOIUICHUIO UM BEHTWJISILIUM, HA KOTOPOM B
qyucje MPEeACTABUTENIE OT pPa3JUYHBIX CTpaH ObUIM M TPEACTABUTENIM TEXHUYECKHUX
kpyroB Poccun. Kak 310 HM KaxkeTcs ceidac ctpanHbiM, LI ['epmaHckuil cbe3n oTHECCS
BECHbMA CIEPKAHHO K JOKJIAAy MHXK. TUXelbMaHa O HAMEUEHHOW UM s [pe3neHckoun
OOJILHUIIBI BOJASIHOW CHCTEME C HACOCHBIM MOOYykaeHueM. Jlaxke «OoTel HeMelKou
OTOMUTEJILHOW TEXHUKW» Mpod. PuTinens BbIcKazalicss OTPUIIATENIHHO, 3asBUB, YTO
«CEPhE3HBIM MPENATCTBUEM I JOCTHKEHHUS 1EJIM MOXKET TOCIYXUTh TO
00CTOSITENILCTBO, YTO BO MHOTHX CIIy4asiX Tperolasi Boja A0KHA OyJIeT OJHOBPEMEHHO
TPaHCIIOPTUPOBATh K MECTaM MOTPEOJICHUsS 3HAYUTENIbHBbIC KOJWYECTBA TEIUIa M, HE
3aJIep)KUBAsICh B CBOEM JIBUKEHUH, OTJaBaTh 3TO TEIUIO MoTpedutenmio». B wurore
Jpe3nenckas 6onpHUIA ObIIa 00opyaoBaHa B 1902 r. He HACOCHO-BOMASIHOMN, a MapOBOI
CUCTEMOH OTOIUICHUS.

CoBepiieHHO 04eBHAHO, uTO M B Poccum oTka3z B 1902 . OT HACOCHOM CHCTEMBI
OTOIUIEHUS] OpaHXkepeil boraHnyeckoro caga MOXKHO OOBSICHUTH TOJBKO MHaryOHBIM
BJIMSTHUEM HA PYCCKMX TEXHHUKOB TOJIbKO YTO 3aKOHYMBIIETOCs ['epMaHCKOro cmhes3fa.
Ho, xak Mbl BUJenu BbIIIE, yxke uepe3 rog B Poccunm Obuta ¢ ycmexom NpUMEHEHa
BOJISTHAasl CUCTEMA C MTApOBBIM MKEKTOPHBIM o0y kaeHneM (cucrema B.M.Uamnmna).

BoasiHoe oTorsieHue ¢ HaCcOCHBIM MOOYXKACHHEM ObLJIO BIEPBBIE OCYIIECTBICHO B
Poccuu B 1909 r. B 31aH1HK nerepOyprekoro MuxaitioBckoro tearpa. ABTOPOM MPOEKTa
op1 mHk. H.II. MenpHUKOB, MHOTO CJEIaBIIMKA JJISI BHEAPECHHS HACOCHO-BOJISTHBIX
CUCTEM  OTOIUICHUS B  TPaKTUKy. MOHTa@X  OTOMHUTENBHOIO  O0OpYJAOBaHMUS
MuxaitnoBckoro tearpa BeinodHsa ¢pupma Kperunr, rae, kpome H.II. MensHukoBa, B
1909 r. pabotan emie B CBOM CTYyACHUYECKHE TOABI OYIyIIMA KPYMHEUITUH COBETCKUN
CHEIUANKICT TI0 OTONUTEIHLHO-BEHTIWISIITMOHHON TexXHUKe, podeccop JlenuHrpaackoro
noyiutexHuyeckoro nHcturyta A.A. Kpay3. OIHUM U3 4JIEHOB KOMHCCHUH 10 KOHTPOJIIO
3a pa3paboOTKONl TpoeKTa W MOHTaKEM O0O0OpyJOBaHMS TeaTpa ObUT HM3BECTHBIN
rpaknanckuid  uHxkeHep H.H. TerepBHukoB. (CxeMa OTONWTENBHOW CETH IS



MuxainoBCcKoro Tearpa NmpuHATa OblIa ABYXTpyOHas ¢ HKHeEH pa3Boakon. Kaxmpiid
HarpeBaTelbHBIA MPUOOp ObUT CHAOXKEH OOXOJHOM BETKOW C IEpeKIIF0YaTeIbHBIM
TPEXXOJI0OBBIM KPAHOM B LEJISAX COXPAHEHUS! HEU3MEHHOI0 KOJIMYECTBA IUPKYJIUPYIOLIEH
B CHUCTEME BOJbl, HE3aBUCHUMO OT YMKCJA BBIKIOYAEMbIX paauatopoB. lIpoknaaka
TpyOONpOBOJa B OTAIIMBAEMbIX I[IOMEIICHUSIX - OTKphITas. Panuatopel Takxke
PACIIOJIOAKEHBI OTKPBITO MOJI OKHAMU M YACTUYHO Y TJIyXHX CTEH.

OO0mias TEMIOMOIIHOCTh YCTAHOBKH, BKJIIOUAsli U PacxoJl TeIla Ha BEHTWISIUIO
Tearpa, okoyio 1 I'kan/dyac, mpuyeM B KayecTBE MCTOYHHKA TeIia ObLI HMCIOJb30BaH
OTpaOOTaHHBIN Map OT MAPOBBIX MAIIMH MECTHOM JIEKTPOCTAHITUH.

[IIuT ynpaBiieHus: JaBajdl BO3MOXHOCTh OCYILIECTBUTh U3 OJIHOTO LIEHTpa KOHTPOJb
Y PETYJIMPOBAHKUE TEMIIEPATYPHI B TJIABHEUIIINX TOMEILICHUSAX TeaTpa.

Cucrema otorieHusi paccuutana Ha nepenaf temmepatyp 90/70 °C. Cymmapnas
MoTeps Hamopa B CETH OKOJIO 5 M BOJ. CT., Oiarojaps 4emy IOYTH BCE CTOSKH H
OTBETBJICHUS K NpuOOpaM ObUIM MPHUHSITHI AMaMeTpoM I/]" MpH CKOPOCTH IBUKCHUS
BOJIBI B HUX 10 1 Mm/cC.

MoHTaX OTOIUIEHUS W BEHTWIAIUM MUXaAWIOBCKOTO TeaTpa ObUT TPOU3BEICH
¢dbupmoit KepTUHT B pPEeKOpIHO KOPOTKUU JJII TOTO BPEMEHU CpokK: ¢ 15 mas mo 15
asrycra 1909 r.

ITo cBunerenscTBy H.II. MenbHuKOBa, yCK B AEUCTBHE U PETYIUPOBKA CHUCTEMBI
OTOIUICHUSI HE BBI3BAJIM KAKUX-JIUOO 3aTPyIHEHUH, a MOCIEAyIollas ASKCIUTyaTalus
yoeawna B TOM, 4YTO JJis MOJACPKAHUS HOPMAJIbHOTO TEMIIEPATYPHOTIO pEeXUMa B
3MaHUM TeaTpa He TpeboBasiock HarpeBath Boay g0 90 °C, kak 3T0 ObUIO
MPEyCMOTPEHO MPOCKTOM.

Cuctema oOTOIUICHUS B 37aHUM MWUXalJIOBCKOro TeaTpa ¢ HEOOJbIIUMHU
U3MEHEHUSIMU, K KOTOPbIM B TIEPBYIO OYEPEAb OTHOCHUTCS YCTAHOBKA YHCTO
OTOIHTENIbHBIX KOTJIOB, TPOU3BEACHHAS B CBSI3U C IPUCOECAMHEHUEM T€ATPA K TOPOJICKOMN
ANEKTPOCTAHIIMH, CYIIECTBOBAja 0 CaMOr0 MOCIEAHEr0 BPEMEHHU U JIMIIb B MEPUO]T
1937-1940 rr. 6b171a TOTHOCTHIO JEMOHTHPOBAHA.

B 1911 r. no noknany H.II. MenbHuKOBa «YTUAM3ALMS IEKTPUUECKON CTAaHIIMU
MuxaiinoBckoro Tteatpa sl neied otomieHus» |V cbhe3n pyccKUX 30A4MX BBIHEC
CJIEIYIOIIEE BECbMa 3HAMEHATEIbHOE TOCTAHOBJICHHUE:

«BBUy CEpbE3HOTO 3HAYEHUS, KAKOE€ HMEET MCIIOJIb30BAHUE DIICKTPUUECKUX
CTaHLIMK A UENel OTOIUIEHHUS, NMPU3HATH KEJIATEJIbHBIM BBEICHUE B MPOTrpaMmy
ANEKTPOTEXHUUECKUX YUCOHBIX 3aBEJICHUM MOIPOOHOE U3YUECHHUE ITOTO BOIIPOCAY.

[Tocne ynmayHoro ombiTa C 00OpyJOBaHUEM 3JaHUN MwuXailJIOBCKOro TeaTpa
HAaCOCHO-BOJSIHOE OTOIUUIEHHE Cpa3y K€ HAXOJIUT MPUMEHEHUE U B HEKOTOPBIX APYTHUX
KpynHbIX 31aHusAx [letepOypra: B Mapuunckom teatpe (1911 r.), B 31anum Dpmutaxa
(1912 1.), B HOBBIX KOpmycax MHcTuTyTa MHXEeHEpoB myTei coobmenus (1912 r.), B
koprycax OpynuitHoro 3aBona (1912 r.) u ap.

Ha Bcex mnepeuncieHHBIX OOBEKTax OTOIUICHHWE ObLIO 3ampoekTupoBaHo H.II.
MenbHUKOBBIM | BBITIONIHEHO (pupMmoit KepTunr Tak ke, kak B MuXaiJloBCKOM TeaTpe,
T.€. C UCIIOJIH30BaHUEM OTOPOCHOTO TEIIa OT MECTHBIX AJIEKTPOCTAHIINMA, a B KOPITycax
OpyauiHOrO 3aBoja - C YTHJIM3ALMEWd TEIUIa OT AW3EJIbHOM CTAaHUMU U OT MapOBBIX
MOJIOTOB.



OcoObIii MHTEpEC MPEACTABISIET OTOMUTENILHOE 000pYJ0BaHUE 3[aHUN DpMUTaAKA.
3aMeHa MHEBMAaTUYECKOrO OTOIUIEHUSI CUCTEMbI AMMOCOBA BOJSIHBIM B 3HAUUTEIbHOMN
Mepe CHOCOOCTBOBAJIO COXPAHCHHIO MY3CHHBIX KOJUICKIIMA. YYUTHIBAas MECTHBIC
YCJIOBHSI TIPOM3BOJICTBA MOHTQXKHBIX pa0OT B 0OraTto OTIEIaHHBIX MOMEHICHUSX C
MAaCCUBHBIMA CTE€HAMU H® TEPEKPBITHSIMH, OblIa TPHUHATA CXeMa CEeTU C
NPEUMYILECTBEHHO TOPU30HTAIILHOM pa3BOJKOW MpH HEOOJBIIOM YHCIE CTOSKOB,
MUTAIOLIUXCS OT MaruCTPAIbHBIX TPYOOIPOBOIOB, MPOXOALIUX 10 OIBAITY 3JaHUM.

OtonurtenbHble TPUOOPHI (paguaTOPbl) MPUCOSAUHEHBl YACTUYHO MO OJAHOTPYOHO-
LEMOYEYHOM, YACTUYHO MO ABYXTPYOHOM MOATaXKHOU CXEME C YCTAaHOBKOM B MOCJEIHEM
cllyyae MepeKIIOYaTeNbHbIX TPEXXOJAOBBIX KPAHOB Ha OOXOJHOW BETKEe y NpHOOpPOB.
[Ipoknagka TpyO MO TMOMEIIEHUSM - OTKpBITas. JIJIsl IUPKYISIUA BOJBI MPUHSTHI
1eHTpoOexHbie Hacockl ((pupmbl banke) quamerpoMm 5", criapeHHbIE ¢ JIEKTPOMOTOPAMHU
MOCTOSIHHOT'O TOKA, YTO JaBajo BO3MOXXHOCTh U3MEHATH YHUCII0 000poTOB Hacoca oT 500
no 1200 o06./muH. MakcumanbHbIM (pacueTHbIN) Hamop Hacoca - 10 M Boa. CT.
TennoMomHOCTh YCTAaHOBKHU (BKJIIOYAsl pacxo] TeIla Ha BEHTWIIALMIO) - cBbimie 1,5
['kan/gac. Tak kak 3aJaHueM Ha TPOSKTHPOBAHWE OBLI TOCTABIICH BEChbMa >KECTKHIM
TEeMITepaTypHO-BIAKHOCTHBIN PEKUM 3aHUH, JTOMYyCKABIINNA KOJIEOAHUSI TeMIIepaTyp B
nomenieHusx B npenenax 0,5 °C m OTHOCUTENBHOM BIAXHOCTH B mpenenax 2% or
ONTUMAJbHBIX BEJIUYUH, TO 0cO00€ BHHMMaHUE ObUIO OOpamieHo Ha 00OpyIOBaHHUE
LHEHTPAJIbHOM JOCKH ympaBieHHus cucreMod. Ha Hell Oblia ycTpoeHa 3JeKTpuyecKas
CUTHAJIM3AIMS 10 TUIy MOCTHKAa YUTCTOHA JUIsl MepeJadyd BEJIMYMH TeMIlepaTyp M3
IJIABHEWIIUX YacTeil 37aHusl U AJIEKTPUYECKOE YIPaBJICHUE OTKPBHITUEM U 3aKPBITHEM
3aJIBJKEK Ha MarucTpalbHBIX TPYOONPOBOaX OTOIUICHHS U IMOEPOB Ha BO3IyXOBOJAX
BEHTHWJISIITUU.

Bes cucrtema oTornsieHdsl M1 BEHTWIALMM B 3JaHUU DPMHTaXXa IPOCYLIECTBOBAlIa B
MEpBOHAYaJIbHOM CBOEM BHAE OKOJo 12 1er, mnoclie 4Yero wu3-3a OTCYTCTBUS
HaJJISKAIIero Haa30pa cTaja MPUXOAUTh B HETOAHOCTh, a B 1936 -1937 rr. Obl1a moutn
MOJIHOCTBHIO MEPEMOHTUPOBaHA 3aBOAOM «l HJIpaBiiMKa» B CBSI3U C MPUCOCTUHEHHEM
34aHUS K TOPOJICKOM TEIUIOCETH.

HacocHo-BogsiHOe oOTorjieHMe B 3AaHUsAX VIHCTUTyTa HWHXKEHEpOB MyTel
COOOIIEHHMS] MHTEPECHO TEM, 4YTO OHO sBIAeTCS NepBod B Poccuu yCcTaHOBKOIA,
oOCIy>KMBarOIIel U3 OJTHOTO LEHTPA HECKOJBKO 3/1aHui. [IpOTSKeHHOCTh ceTH, cunTas
OT HAacocoB JO OTONUTENBHOrO MpuOOpa, Hambolsiee yJajieHHOro 3aaHus Myses
uHcturyTta okojio 400 m; nepenan tremneparyp 90/70 °C; manop nacoca 10 M Bof. CT.;
CTOSIKU B 37aHUSX MMPEUMYIIECTBEHHO auameTpom \",

K 1912 r. 0coOGeHHOCTH YCTpPONCTBA BOASHOIO OTOIUIGHUSI C HACOCHBIM
noOyxaeHrueM ObUTH Y€ B JOCTaTOYHOW MEpEe OCBOCHBI HECKOJIBKUMH (PUpMaMH,
paboraBmmu B [letepOypre.

B 1912 r. ¢pupma KepTuHT NpOU3BOIUT MOHTAX YK€ BEChbMa KPYIMHOW JJISI TOTO
BPEMEHHM OTOIMTEIBHOM YCTAHOBKM B HOBOM S5-3TaXHOM 3JIaHUM (CTPOUTEIbHBIM
o6beMoM 55500 M°) mpaemenms OGmecTBa MockoBcko-BuHmaBcko-PrGHHCKOI
JKEJIEe3HOM JOpOoru. JTa CHUCTEMA OTOIUIEHMS - JBYXTpyOHasi C HM)XKHEH pa3BOIKOM,
oOciykuBaemasi OT MECTHOM KOTEIbHOH, O0OOpYyIOBAaHHOW TpeMsl YyTyHHBIMU
CEKIIMOHHBIMU KOTJIaMU CHUCTeMbl «KepTUHI», - HUYEM HE OTJIMYAeTCS OT HAaIlUX



COBPEMEHHBIX HACOCHO-BOJSIHBIX CHCTEM OTOIUIeHUs. Bce 000opyoBaHue BBIMOIHSAIOCH
0 IpoeKkTaM uHX. MenbHukoBa u KynpusHosa.

B «orduere mo mocTpouke J1oMa» MPUBEACHO KPaTKOE OMUCAHWUE JAHHOW CUCTEMBI
OTOIUICHUSI U MEXIY MPOYUM TOBOPUTCS, YTO JJIsi KOHTPOJIMPOBAHUSL TEMIIEPATYPHI B
CaMbIX OTAQJICHHBIX M HauOoJee OXJIKIAIOUIUXCS MOMEIICHUSIX B JOME YCTPOEH
ANEKTPUUYECKUN TEPMOMETPIATBIIOMETD, IU(epOIaT KOTOPOro HAXOAUTCS B KOTEIbHOM.
[lepeBons yka3arenb Ha HOMEP KaKOTO-TUOO MOMEIICHUS, MOKHO y3HATh TEMIIEPATypy
COOTBETCTBYIOLIEW KOMHATHI B TAHHBIA MOMEHT.

Onnako 60JBIIKMHCTBO (hupM, padoTaBmux B Poccuu, mpeAnouynTano MOHTUPOBATH
CUCTEMBbl OTOIUIEHHUSI C pPacueToM BHYTPUJOMOBOM CETM Ha TIPABUTALMOHHYIO
UUPKYJISHAK BOJBI U C YCTAHOBKOW BMECTO KOTJIOB B IMOJIBAJI€ 3aKPBITHIX €MKOCTHBIX
pe3epByapoB, CMEHA BOJIbI B KOTOPBIX MPOU3BOAMIACH U3 LIEHTPAJIbHOM KOTEIbHON YyKe
P TIOMOIIIH IIEHTPOOEIKHBIX HACOCOB.

[Tono6ubIX cucteM 10 1914 r. B Poccuu Ob110 BBITTOJIHEHO CPABHUTEIHLHO MHOTO.

N3 nanbosee KPyIMHBIX CUCTEM TAKOTO POJIa MOYKHO yKa3aTh Ha BOJSHOE HACOCHOE
OTOIUIEHWE T'POMAJHBIX KUJIBIX KOPIYCOB 10 KamMEeHHOOCTPOBCKOMY IpPOCHEKTY B
[TerepOypre (IpoeKT W BBITTOTHEHUE 3aBoAa 3ureis, 1912 r.). Dra cuctema OTOIICHHS
ucIpaBHoO JiericTBoBana u B 1950 r., o6ciykuBas cBsiiie 4000 M’ paanaTopoB.

OIHOBPEMEHHO C MPOTPECCOM TEXHUKHU MAPOBOJISHOTO W BOJSHOTO OTOIUICHHS B
Poccun pasBuBanach M TEXHHMKA NApPOBOr0 OTOIUICHUS, TAKXKE COBEPUICHHO WHBIMU
MyTSAMH, Y€M B CTpaHax 3amaaHod EBpomnbl. Pasnuune 3TO onmpeaensuioch TeM, 4TO
PYCCKHE TEXHUKHU, OLCHUBIINE MO JOCTOMHCTBY, KaK Mbl BUJIEJIHN BBIIIE, IPEUMYIIECTBA
napa Kak TeIJIOHOCUTENS «JIaJIbHETO JeHUCTBUs», emie B cepeaune XIX B. ¢ ycnexom
MPUMEHSUTH OTOPOCHBIM Map OT MapOBBIX MAIIWH JJISI OTOIJIEHUS (PaOpUIHO-3aBOJCKUX
31aHHUI, COBEPUIEHHO OTKAa3aBIIWCh, 3a PEIKUMHU HCKIIOUYECHHSIMHU, OT YCTPOMCTBa
MapoOBOT0 OTOIUIEHUS B KHJIBIX 3/IaHUSIX. B CHIly CKa3aHHOrO JaBJI€HUE Mapa B CUCTEMAX
OTOIUJICHUS] OOBIYHO MTPUHUMAJIOCH B mpejenax ao 1,5 ata.

Becema xapaktepno, uro C.b.JlykameBuu B kypce «OTOIUIEHHE M BEHTHIISIIIUS»
JlaXKe HE 3aTparuBaeT BOMpPOca O MPUMEHEHUHU OTOIUICHUS 3[JaHUM MapOM MOBBIIIEHHOTO
JTaBJICHHUSI.

Pacnpoctpanennto mapoBod cuctembl HuM3Koro maamieHus (mo 0,5 artu) B
3HAUYUTEJILHOM Mepe CIocOOCTBOBaN 3aKOH OT 8 uioHs 1887 r. 0 Tak Ha3bIBaeMbIX
«OTKPBITBIX» MApPOBbIX KOTIax. COrIacHO 3TOMY 3aKOHY IapOBbIE KOTJIbI MPU JABJICHUU
B HUX mnapa a0 0,5 aTu pa3pemanoch CTaBUTh B MOJBAIAX JaXKe KUJBIX 3JaHHM, HO C
00s13aTeIbHBIM YCTPOMCTBOM y KaXKJOTO KOTJIa THIPABINYECKOTO TMPEIOXPaHUTENS.
KonctpykTuBHOE OopMileHHE TaKOro MpeAoXpaHuTeNss ObLJI0 BeChbMa OPUTHMHATBHBIM:
OT JiHa MapoOBOTO KOTJIa OTBOJMJIACH BEPTUKAIHHO BBEPX (Ha BHICOTY HE Ooliee 4eM 5 M
HaJl YPOBHEM BOJbI B KOTJIE) TpyOa muamerpom 2", 3aTeM TpyOa 3arubanach BHU3 H
OTKPBITBIA KOHEI €€ pacrojarajicsi HaJl KOJOCHUKOBOW pemeTrkon korna. Ilpu
MOBBIIEHUU AAaBJEHUS Iapa CBEpPX JOMYCTUMOIO BOJAA BbIJABIMBAJIACh U3 HUKHEU
YaCTH KOTJA YEepe3 MEPEJUBHYK IMETII0 W 3aJIMBAIA TOIUIMBO HAa KOJOCHUKOBOM
pELIeTKeE.

[TomoGHBIN crTOc00 yCTPONCTBA THAPABINICCKOTO TIPEIOXPAHUTENS TIPUMEHSIICS B
Poccun 1o 1905 1., koraa nosy4msv pacupoCTpaHEHUE TUAPABINYECKHUE 3aTBOPBI, MAJIO



YEeM OTJIMYAIOUIUECSA OT COBPEMEHHBIX.
3akoH 1887 1. 00 «OTKPBITHIX» MAPOBBIX KOTIAX SIBHO CTUMYJIUPOBAI MPUMEHEHHE
MapOBOT'0 OTOTUICHUS B OOIIECTBEHHBIX U JAXKE KUJIBIX 3/IaHUSX.

Tem e menee, O .M. MenbHukoB B 1891 1. Bce e yTBEpXkKIaeT, 4To MapoOBOE
OTOIUJICHUE yMOTPEOISIETCS] TOUYTH MCKITIOYUTENhHO Ha (pabpukax W Ha HEro WAET map,
BBIXOJSIIIMM M3 NMAapOBOM MAIIMHBL. TOJBKO IPU IMPUMEHEHUH TAKOTO Iapa 3TOT POJ
OTOILICHUS] CTAHOBUTCS BBITOHBIM.

Jns  KWIbIX TOMENIEHHWM TMapoBO€ OTOIUIeHHWe, no yTBepxkiaeHuto O.U.
MenbHUKOBa, PEKOMEHA0BATh HEJNb34. TakOW B3IJIA HA MAPOBOE OTOIUICHUE SIBJISICTCS
BECHMA XAaPAKTEPHBIM JUJIsI JOPEBOIIOLIMOHHOM Poccuu.

B nauvane XX B. B Poccun ObUTM OCYLIECTBIEHBI U NMEPBbIE YCTAHOBKU BaKyyM-
napoBoro otomieHus. Ilo cBuaerensctBy uHk. CM. I'pumeuko-KnumoBa Takoe
OTOIUICHUE CYIIECTBOBAJIO, HApUMeEp, B YCIEHCKOM co0ope MOCKOBCKOTO Kpemis, a
TaKKe Ha 3aBojie MBeWHbIX MalIH B [logonbcke. K coxkaneHnto, HUKaKUX KOHKPETHBIX
JTAHHBIX 110 3TUM YCTAaHOBKAM HE UMEETCH.

bonee moapoOHbIe CBEICHHS] COXPAHUINCH B BAaKyyM-TIAPOBOM OTOIUICHUH 37aHUI
OKPYKHOU HBIHE 2- KIMHUYECKoW 6onbHUIB B Oecce.

IlepBasi ouepenp »Toil OOnbHUIBI HAa 828 KOEK Oblla 3aKOHYEHA MOCTPOUKOM
ocenrto 1902 r. ABtop mpoekta - apx. B.A.[loOpoBckuii. bonpHuia cocrout uz 17
KOPITyCOB, PacIoIOKEHHBIX Ha yyacTke B 9,1 ra. O0mas miomaas 3actpoitku 16000 M7,
CTPOUTEIIbHBIN 00BheM 31anuii 160,5 Thic. M.

Bce «kopmyca OompHuIBL ¢ 1902 1. MMenW IEHTpPaIM30BaHHOE TEIIO U
ANEKTPOCHAOKEHUE OT COOCTBEHHOW OJIOK-CTAaHIMU, PACHOJOKEHHOW B IEHTpE
OOJLHUYHOTO Y4YacTKa.

Crannust O6buta 00OpyAOBaHA YETHIPHMS JIAHKAUTUPCKUMHU KOTJIAMH, KaXKIbIM IO
87,5 M’ (moctpoiiku HoBopoccuiickoro 3aBoga B Ogpecce), Tpemsi MapOBBIMH
IUHAMOMAIIIMHAMHU OOIel MOIHOCTBIO 245 n.c. U au3esieM ¢ nuHaMoMainuHod Ha 40
J1.C, TApOBBIMU HacOoCaMy BOPTUHITOH AJisi TUTAHUS KOTJIOB U TPEMS BaKyyM-IIapOBBIMHU
HacocaMi BoOpTHHITOH, OOCIYXKUBAIOUIMMH LEHTPAIM30BAaHHOE BaKyyM-IapOBOE
OTOIUIEHHE BCEX KOpIycoB. B KaxJaoM BaKyyM-Hacoce NapoBbl€ UUIUHIPHI ObLIU
nuramerpoM 7,5", BoasiHble HHIIMHAPH - 8,5" u aynHa xoxa 10",

Jis  ynobctBa 0OOCHTY>KHMBaHMSI BCEro TEIUIOBOIO  XO34WCTBA  MOJBAJILHOE
MOMEIIEHNUE 3J]aHUs CTaHIMU COOOIIANIOCHh MOJI3EMHBIMU MPOXOJHBIMU TYHHEISIMU CO
BCEMU KopItycaMH OOJIbHHITBI. Takue jke TyHHEIU ObUIA MPEeTyCMOTPEHBI 110 MEPUMETPY
Hapy>XHBIX CTEH MO/ MOJIOM MEPBOTO dTaka KaXJa0ro Kopmyca. B atux TyHHens1x ObLIn
MPOJIOKEHBI TTAPOBBIE M KOHACHCAIIMOHHBIC TPYOOIPOBOILI OTOIUICHUS, MAPOIPOBOJIBI
JJIS. KyXHH, TapoIlpOBOJl BBICOKOTO NABJIECHUS ISl CTEPUIM3ALMU U MPUTOTOBIEHUS
KUIISITKA (B KaXXIOM KopItyce), TelepoHHbIe U dJeKTpuueckue kabenu. OOmas qinHa
TpyOomnpoBO0B ObLIa OoJiee yem 43 kM. Bo Bcex kopmycax Ob110 ycTanoBiaeHo 10 1600
paguaTopoB OOINEH TMOBEPXHOCTHIO HarpeBa A0 3,4 TEHIC. M-, Jlnst uener oTomJIeHUs
WCIIOJIB30BAJICSI MSATHIM Map OT MapOBbIX MAIlMH W MapoOBBIX HACOCOB BOPTUHITOH C
NpeABapUTEIbHBIM  MPOMYCKOM 3TOrO IMapa 4epe3 MacloOTACIUTENb U ¢
aBTOMAaTUYECKON 10OAaBKOM B ciydyae HaJOOHOCTH OCTPOro Iapa Mocie peaylupOBaHUs
ero a0 armocdepHoro nasieHusd. Iloxg Bo3aeiicTBUEM JABYX BaKyyM-HacoCOB,



NPUCOCIMHEHHBIX Ha CTaHIMM K KOHJEHCAIMOHHOM JIMHUKM W  CO3/aBaBIIUX
COOTBETCTBYIOILIEE PA3PEKEHUE BO BCEX TOYKAX PA3BETBICHHOW CETU OTOIUIEHMS, Iap
MOCTyHald CO CTAaHUUM B IMOJ3EMHBIE MarucCTpajbHbIE MAPONPOBOJABI MO JIBYyM BETKaM
(kaxxgas o 12") B MeCTHbIE CHUCTEMBI OTOIUIEHUSI KOPITYCOB M 3aTEM B OTONUTEIbHBIE
puOOpPHI, CHAOKEHHBIE YTJIOBBIM BEHTHJIBHBIM KPaHOM Ha BXOJAHOW M aBTOMAaTUYECKUM
napo3anuparesieM - Ha BBIXOJHOW BETKE Y KaKJI0ro npudopa.

PaboTta BakyyM-HacocoB M CO3JAaBAa€MOE€ HMH DPAa3pPEeKEHHE PETYIUPOBAIOCH IMPHU
MOMOILM aBTOMAaTOB, BO3JEHCTBYIOIIMX Ha KjanaH, YCTaHOBJIEHHBIM Ha TMOJBOAKE K
Hacocy pabouero mapa. Kaxaelii Hacoc ObLJI, KpOME TOTO, CHAOXKEH KOHTPOJIbHBIM
aBTOMATHUYECKH PETUCTPUPYIOIIUM BaKyyMETPOM.

OtonuTtenbHass CeTh B KaXJOM KOpITyCE - C HUKHEH pa3BOJKOW, OTKPBITAs, C
MPUCOCIMHEHUEM PAJMAaTOPOB K TpyOaM udepe3 HIKHUE HUMENbHbIe oTBepcThsd. Camu
paauaTopel - YYTyHHBIE YETBHIPEXKOJIOHHBIC, CHA0OXXEHHbIE TOJBKO HIKHUMHU
HUTICJIBHBIMU COeIMHEHUSIMU. TpyObl TertoceTH - 10 4" uMesu cTalibHble (JIaHIIEBBIE U
pe3b00BBIE COeTMHEHNS, a OT 5 10 12" - uyryHHBIC (IIaHIIEBBIC U PACTPyOHBIC.

Uto kacaeTcs pacyeTHBIX JAHHBIX, TO UMEIOTCS JIUIIb OTPHIBOUHBIC yKa3aHUS Ha
TO, YTO TEIUIONOTEPU MOMEIICHUH MOACUNUTHIBAINCH 110 Tabaunam uHx. A.A.CatkeBuya
(u3a. 1898 1.), a MOBEPXHOCTH PAJANATOPOB U BCSL CETh BAaKyyM-IIAPOBOT'O OTOIJICHUS - 110
tabnuuam ¢upmel Bebctep. PacueTHblil iepenaa AaBieHU B CETH, K COKaJEHUIO, HE
yKa3aH.

Bes  moctpoiika u o0opynoBaHuME  OOJBHHULBI  BBIMNOJHSIJIMCH  TOPOJCKUM
yIpaBieHHeM o1 HaOmoieHneM MecTHOW CTpOUTENbHOM KOMUCCHUU B MIEPUO]T C BECHBI
1900 r. o ocens 1902 1.

[lonyTHO OTMETHM, YTO BEHTWJISIMS B KOpIycax OOJbHUIIBI OCYUIECTBISIACDH
MyTEM IOJAa4YU CBEKETO BO3AyXa IOJ paauaTopbl YEPE3 OTBEPCTHUSI B HAPYKHOM CTEHE,
CHa0KEHHbIE ChEMHBIMU MaTEpPYaThIMU (DUIIBTPAMU, a BBITSKKA - UepPE3 BHYTPUCTECHHBIC
KaHallbl, BBIBEJICHHBIE CBEPX KpPBIINKK U CHAOXKEHHbIE  WHIUBHAYATbHBIMH
nedIeKTOpamH.

[Tpu ocmoTpe GombpHUIIEI B utoHE 1949 T. MOKHO OBLUTO YOEIUTHCS B TOM, YTO BCE
OTONHTENBHOE 000py0BaHNE OOJBHUIIBI B OCHOBHOM COXpaHMIOCh. OJTHAKO B CBSI3U C
NepexoJOoM Ha JJEKTPOCHAOXEHUWe OT TropojAa, OTOIUIEHHWE, IO 3asBJICHUIO
aJIMUHUCTPALINH, OOCITYKUBAJIOCH YKE HE OTPAOOTAHHBIM, @ OCTPHIM NAPOM, KOTOPHIH B
3umy 1948-1949 rr. nogaBasicst B OTONUTENBHYIO CETh € MTOBBIIIEHHBIM JABJICHUEM.

BrepBble B OTONMUTEIBHOM TEXHHMKE TMap TMOJYYHWJ BEChbMa OPUTHMHAIBHOE
NpUMEHEHUE B TaK HA3bIBAEMOM I[ap0-O0€TOHHOM OTOIUICHHH, H300pETEHHOM WHXK.
B.A. fIxumoBu4 B 1905 r. B oTyiune oT 0OBIYHOTO MAPOBOTI0 OTOTUICHUS 3]1€Ch BMECTO
paaraTopoB MPUMEHSIIMCH 000TrpeBaeMbie apoM MPHUOOPHI, COCTOSAIIUE U3 TPyOUaToi
OaTtapeu, MOKPBITOH OETOHOM U3 MIeOHS, ITeCKa 1 IIeMEHTA.

Takoe yCTpOWCTBO MO3BOJSUIO HE TOJBKO IOHM3UTH TEMIIEPATYPY HaPYKHOM
MOBEPXHOCTU NMPUOOPOB A0 MPEAENIOB, JOMYCTUMbBIX I'MTMEHUYECKUMH HOpPMaMu, HO U
npuaaTh O3TUM OTONHUTENBHBIM MpHOOpaM r000e odopmiieHue, ompeaensieMoe
BHYTPEHHEW OTIEIKOW U HA3HAYECHUEM IOMEIICHUS.

B cBoem nokinane Ha |V cwe3ne pycckux 3oquux B 1911 r. unxk. AxumoBud oco6o
MOJYEPKHYJ, YTO NPHU JAHHOM THUIIE OTOIUICHHSI «HArpeBaTEIsIMU MOTYT OBITh IOJIbI,



OaJsiCUHBI EpUII, KOJIOHHBI, MWISACTPHI, Ba3bl, CTATYH U IIp.,» TaK KaKk OE€TOH, B KOTOPOM
3aJI0’KEHBI TApOBbIE TPYOBI, 110 3aTBEPAECBAHUU MOJHOCTHIO COXPAHAET NPUIAHHYIO EMY
apXUTEKTYpHYIO (OpMy, a TMOSBISIOLIMECS MPU HarpeBe OETOHA BOJOCHBIE TPELIUHbI
JIETKO MOTYT OBITh 3aMaCKHUPOBAHbI TEM HJIM UHBIM CIIOCOOOM.

BnepBble 1mapoOETOHHOE OTOIUIEHWE CHCTEMBI SIXUMOBMYAa OBLIO yJAyHO
ocyuiecTBieHo B 1907 r. B OoipHULE HA CT. PTUIIEBO, a 3aTEM U B LEJIOM pPsijie APYTUX
OOJIbHUYHBIX, IIKOJBHBIX U OOIIECTBEHHBIX 3JaHUMN.

Bcero B nepuon ¢ 1907 mo 1911 rr. Obu10 BhINOIHEHO CBbIIe 20 YCTaHOBOK, U3
HUX B TpeX ClIy4asiX B KaueCTBE TEIJIOHOCUTENS ObLI IPUMEHEH yXKE HE map, a ropsiyas
BOJA.

Tax B Poccum 3apoamiocs OTOIUIEHHE, KOTOPOE B CKOPOM BPEMEHM IOJIYYHIIO
HIMPOKOE pacnpocTpaHeHue B 3anaaHoi EBporie u, riiaBHbIM 00pa3oMm, B AHITIUU MO
HAa3BaHUEM «IIAHEJIBHOIO» U «JIyYHCTOT0» OTOIUICHHUS.

W3 opuruHaJIbHBIX YCTAHOBOK MHK. SIXMMOBHMYA 10 HAIIMX JHEH €lle COXPaHWINCh
B HEKOTOPBIX OaHAX IMOCTPOMKHU «TEIUIbIE TMOJbD» C 3aJ0KEHHBIMU B TOJILY OeToHa
NIapOBBIMH 3MEEBUKAMU.

[lonyTHO XO4Ye€Tcs OTMETUTh, YTO MPOTOTHUIIOM IIAHEJIBHOTO OTOIUIEHUS MOYKHO
CUMTATh HAUIM OPUTMHAJIBHBIE OTONMTENbHBIE YCTAaHOBKHM cepeauHbl XY B. ¢
JBIMOOOOPOTAMHM OT NI€YEH BHYTPU KAMUTAIBHBIX CTE€H 3/1aHHUS.

Kuuru u mkoJibl

XIX B. pman Poccum nenyro Iuiesny TaldaHTIMBBIX «IUPOTEXHUKOB», MHOTO
C/ENIaBILIUX JJIs IPOorpecca pycCKOM OTONMUTEIbHO-BEHTUIISIITUOHHONW TEXHUKU, HECMOTPS
Ha To, yTo B XIX B. y Hac eme He ObUIO y4eOHBIX 3aBEICHUM, B 3a/ladyy KOTOPBIX
BXO0/11J1a Obl CrielMaIbHask MOATOTOBKA KaJIpOB 3TOT0 MPOQUIIS.

B ocHOBHOM 3TO ObUIM JMIIAa C APXUTEKTYPHBIM OOpa30BaHUEM - MHUTOMIIbI
crapeiimero B Poccum BbIcmiero ydeOHoro 3aBefeHus - Mmmepatopckoi akaaemuu
XynoxecTB. OJIHAKO CpelHd KPYIHBIX CHEHUAIMCTOB M0 OTOMUTEIbHO-BEHTUIISLIMOHHOM
TexHuke B Havanme XIX B. MbI BcTpeuaeM Takxke OBIBIIMX BOCIMUTAaHHUKOB ['opHOTO
WHCTUTYTa, OCHOBaHHOro B 1774 r., WHctutyta nyrtedt coobmenus (1810 r.) wu
TexHnonorunueckoro nHcTUTyTa (1828 1.).

Haunnasa c¢ 1830 r., pacmupsieTcs ceTh CHEIUaIW3UPOBAHHBIX CTPOUTEIBHBIX
y4eOHbIX  3aBEeICHMI: opraHusyrrcs ApxurektypHoe yuwaume (1830 1),
Apxutektopckas mkosa (1832 r.) u Yuunumie rpaxkaanckux uHxkeHepoB (1832 r.) B
[letepOypre, a Takke crelualbHOE ABOPIIOBOE ApxuTekTypHoe yuwmiuiie (1832 1.) - B
Mockse.

HNanee, B 1842 r., B pe3ynbpTaTe CIUSIHUS APXUTEKTOPCKOM IIKOJbI M YUWIMIIA
rpaXxaaHCKux HWHXeHepoB B I[lerepOypre otkpsiBaeTcsi CTpOUTEIBHOE YUWIHILE -
crapeiimee B Poccum  cTrpoutenbHoe — yyeOHOE  3aBelleHHWE,  BIIOCIEICTBUU
Jlennnrpaackuit MHXXEHEPHO-CTPOUTEIIBHBIA UHCTUTYT.

Bo Bcex mepeuncieHHBIX BbIINIE W APYTHUX CHELHMAJIBHBIX YUYEOHBIX 3aBEICHHUSAX
Poccuu B nepBoit nmosoBuHe XIX B. cBeAeHUsS] MO TEXHUKE OTOIUICHUS W BEHTUJIALUHU
JABAJIUCh B OOIIEM Kypce apXUTEKTYphl WK dacTed 3aanusa. O MOJTHOTE 3TUX CBEIACHHM
MOXXHO CYJIUTh XOTs Obl MO Y4€OHBIM PYKOBOJCTBAM, COCTABJICHHBIM apXUTEKTOPOM



CusizeBbIM 1719 ['OpHOTrO MHCTUTYTA M BBIIEAIIUM B CBET B iepuoj ¢ 1833 mo 1843 rr.
Vxe B nepBom wu3nanun «PykoBoactBa k apxutektype» (CIIb, 1833), Causzen
MOJAPOOHO OCTAHABIMBAETCS HE TOJIHKO HA MEYHOM OTOIJICHUH, HO TOBOPUT TAKKE 00
OTHEBO3JYIIHOM OTOIJIEHWM W O BEHTWIALMM 3[aHUM TEIUIbIM W HENOAOTPEThIM
BO3JyXOM, yJAelsAsd 0co00€ BHUMAaHUE BOIpocaM HHQWIbTpauuu. B mociemyronmx
U3JIaHUAX U 0COOEHHO B Y4eOHOM pYyKOBOJACTBE K apXHUTEKType, u3a. 1839 r., ceenenus
0  OTONUTEIbHO-BEHTWIALIMOHHOM  TEXHUKE  3HAYUTENBHO  YIUIYOJSIIOTCA |
pacmupstoTcs. B TO ke BpeMs BcCe TEKyIIHME BOIPOCHI IO TEXHUKE OTOIUIEHUS,
BEHTWISIIIMU, a TaKXKe MOJPOOHBIC CTAaTbM W OTYETHl O PA3BUTUU ITOM TEXHUKHU B
3anagHoil EBpone Haxo4T OTpaKEHHUE B IEPUOJANYECKOM MTEYaTH U B IIEPBYIO OYEPEIb B
Tpyax BoibHOro sKoHOMHUYECKOro o0uiecTBa, B 'opHoM u MHxeHepHOM KypHanax, a
co BTopoir monoBuHbI XLX B. - B XKypHalle MHUHHCTEpPCTBa IyTel COOOIICHHUS U
KypHaIe «3014niD».

Berire yxe ynomunanaock o Tom, uto B koHrie XVIII B. (1795 u 1799 rr.) BeINLIO U3
reyatu opuruHaibHoe counHenue H.JIbBoBa -«Pycckas nmupocratuka», B 3HAUUTEIbHOU
Mepe CIOCOOCTBOBABIIIEE BO3POKIACHHUIO PYCCKOW OTOMUTENbHOM TeXHUKH. B 1845 T.
Obl1a omyOIMKoBaHa Opoitopa TopHOro nHkeHepa dymiona u apxutekropa llleapuna
«Onucanve cHapsana Uil HarpeBaHWsS JKWIBIX MHOMEMICHUN TOCPEACTBOM KHIISILIEH
BOJbI», a B 1867 r. - coumHenue IlaBma Twukcrona «OToIuieHHE 3JaHUN 1O
YCOBEPILIEHCTBOBAHHON CHCTEME KPYrooOpallieHus ropsueil Boasl B TpyOax». DyIioH u
[llenpuH 03HAKOMUJIM PYCCKUX TEXHUKOB C BBITIOJHEHHOMW MMH, BIEepBbie B Poccum,
CUCTEMOM BOJO-BO3JYIIHOTO OTOIUIEHHWS B YacTH 3JaHUS AKaJAeMUU XYJIOKECTB, a
ITaBen TUKCTOH TakXe BIIEPBBIE B PYCCKOM JUTEpAType Aal KPATKUM HCTOPUYECKUMN
0030p pa3BUTHS BOASHOTO OTOIUICHHS, HAUMHAs C YCTAHOBOK 3MOXHU JipeBHero Puma u
JI0 CHCTEM BOJSIHOTO OTOIUICHHS BBICOKOTO JaBJICHHS, TMOJb30BABIIMXCS OOIBIINM
ycrnexoMm B cepeaune XIX B.

B 1867 r. Beimien u3 nevyatu kanutanbHblii Tpya M.M.CeusizeBa «TeopeTtnueckue
OCHOBAaHUSI MEYHOTO MCKYCCTBa», MOJABOASIIMNA HUTOT MHOIOJIETHEW IUIOJIOTBOPHOU
paboTe aBTOpa MO TEOPUU U TpakThke mneyHoro ortoruieHus. Tpyn W.M.CeusizeBa B
3HAYMTEIHLHOW CBOEH yacTu ObLT ormyOsmkoBaH B 1873 1. Bo @panium.

B 1859 r. Hawyan cBowo paboTy cCHEUHUaTbHBII KOMHUTET [0 PAaCCMOTPEHHUIO
Pa3IUUHBIX CHUCTEM BEHTWISILIUM «IIPUMEHUTEIBHO K KIMMATHYECKUM YCJIOBUSIM
Poccum». OnybOnukoBanuem TpynoB Komutera B 1864 1. OBUIO MOJOXKEHO HAyajo
JAJbHEUIINM TEOPETUYECKUM HCCIeIoBaHusAM B Poccuu BONPOCOB BEHTUIISLIMOHHOM
TEXHUKH.

B koHLe 3TOro xe AeCATWICTHS NOSBWINCH U MPAKTUYECKHE PYKOBOJCTBA IO
YCTPOMCTBY CHUCTEM OTOIUIEHHUS M BeHTWIsIuu: «CoOpanue Tabmui U Gopmyn s
WH)XEHEPOB, apXUTEKTOPOB M MEXAHHKOBY», cOocTaBieHHOe WHXK. A.A.Hen3snkoBckum
(CIIb, 1867-1869), u npakTu4eckoe pyKOBOJICTBO MO BEHTWIALIMU U OTOIUICHUIO MHXK.
N.®nasun-ckoro (CIIb, 1870).

CnpaBounuk Hen3suikoBCKOro OblT BeCbMa IMOJIE3HBIM MOCOOMEM /I paOOTHHUKOB
[0 OTONMUTEIIBHOW TEXHUKE TOr0 BpemeHH. B paznene «BeHTwisinus u OTOILICHUE
31aHUI», COCTABIECHHOM IOJ PENAKLINUEN MHK. BOMHUILIKOTO, B CIIPABOYHUKE NPUBECHA
dopmyna HproToHa A mojcyera TEIUIONOTEPh OTAIIMBAEMbIX IMOMEIICHHM, 3aTeM



KpaTKO paccMaTpUBaIOTCS KaMUHBI, II€4H, OTHEBO3AYIIHOE IApOBOE U BOASHOE
OTOIUICHHE; J1aeTCsl MPABUIBHOE OIPEJEICHUE BEIMYMHBI T'PABUTALMOHHOIO HAamopa
BOJSHOW CHCTEMBI, HO B YacTHU MOJ00pa MOBEPXHOCTU OTOMHTEIBHBIX MPUOOPOB H
JTMAMETPOB TPyO UMEIOTCS JIUIIb YUCTO

MPAKTUYECKUE YyKa3aHUs. XapaKTepHO, YTO JJISI WIUTIOCTPALIMM CXEMbI BOJSTHOTO
OTOIUICHUS] HU3KOTO AaBieHus Hem3snkoBCKU MpUBOAUT JIUIIb OJHOTPYOHYIO CXEMY
CeTH C MO3TAXHOW LEMOYECYHOW Pa3BOAKOW, MPUYEM B KA4YECTBE OTOIMUTENBHBIX
npuOOpPOB MM YyKa3aHbl peOpucTbie TPYyObl, IMOCIENOBATENBLHO TMPUCOEAUHEHHBIE K
«JIEKAKY», CKPHITOMY B MEKTYITAXKHOM MEPEKPHITHH.

Takas cxema cetu OblIa OCyIECTBIIEHA BepBble B 1863 I. B 3AaHUM MO3aWYHOM
Mactepckoil npu IlerepOyprckoii akaeMuu XyJ05KECTB M 3aTEM B TEUCHHE HECKOJIBKUX
JECATUIETHI IHPOKO NpuMeHsiack B Poccun.

K 1870 r. B yueOHbIX 3aBeaeHusix Poccuu yke BBOAMTCS UYTEHHUE CIEIUATBHOTO
Kypca OTOIUIEHHS W BEHTWIALMM 3AaHuid. OZHUM M3 NEPBBIX, €CIU HE IEPBbIM,
y4eOHBIM  PYKOBOJICTBOM IO  yHOMSHYTOH  JUCIUIUIMHE  MOXKHO  CYHTATh
mutorpadudeckoe m3ganue kypca Jjekmuii umk. [.C.Boiiaunkoro B HuxomaeBckoii
uHxkeHepHou akagemuu B 1869 -1870 rr. (murorpadus Hdune, CIIb, 1870 r. 216 auctos
Tekcta u 14 nucroB uyeptexeit). llo-BumuMomy, nutorpadupoOBaHHBIM KypCOM
BOWHULIKOrO MONBb30BAINCh HEKOTOPOE BPEMSI B KaUeCTBE y4EOHOIO PyKOBOJCTBA U B
JIPYrUuX y4eOHBIX 3aBEJEHUSAX, TaK KaK 3TO M3JaHUE Kypca XpaHWIOCh 10 KpailHel mepe
10 1930 r. B bubnunorekax TexHOIOrM4ecKOro HHCTUTYTA, UHCTUTYTa UHKEHEPOB MyTeH
cooOmienuss u  CTpoutenbHOro WHCTUTYTa (ObIBIIUH MHCTUTYT TpakIaHCKUX
WHXXeHepoB) B JIeHuHrpase.

B cBoem kypce BoitHulikuii 1aetT KpaTKyr TEOPHUIO TOPEHUS, BBOJUT (GOPMYITY IS
nojcuera KodhuireHTa TemIooTIaql Yepe3 MHOTOCIONHYI0 CTEHKY, KPaTKO TOBOPUT
O KOMHATHBIX I€4YaxX, MOJAPOOHO OCTAHABIMBAECTCS HA OMUCAHWUU BOJSIHOTO OTOIUICHUS
cuctemsl [lepkunca, /{roByapa, Jlebnana, 1'AMenuHKypa, a TakKe MPUBOAUT UYEPTEXK U
onmcanue (0e3 yka3zaHus JaThl 1 MECTa BOSHUKHOBEHMS) OOBIYHOM JJI HAIIIETO BPEMEHH
OJIHOTPYOHO-BEPTUKAIbHOW BOJSHOW CHUCTEMbl OTOIUICHUSI HHU3KOTO JIaBJICHUS U
JIBYXTPYOHO-BEPTUKAILHON CHCTEMBl C HWKHEH pa3Bojkoi. PacuerHas dacTh
OTPAaHUYMBAETCS ONPEJICTCHUEM TEIIONOTEPh U MPAKTUUECKUMHU yKa3aHUSIMH O BhIOOpE
MOBEPXHOCTU HArpeBa OTOMUTEIBHBIX MPUOOPOB U AUAMETPOB LUPKYJISIIMOHHBIX TPYO.
Marepuanbsl U CBEIEHHS] MO OTHEBO3YIIHOMY OTOIUICHUIO U BEHTUJISILIMM UMEIOT B
auTorpaguyeckoM Kypce MHX. BOMHHUIIKOTO TakKe YUCTO ONMUCATENIbHBINA XapaKTep.

1880 r. umen pemaroniee 3Ha4CHUE MJIS JATbHEUIIEro U MpU TOM BCECTOPOHHETO
Pa3BUTHS OTONMUTEIbHO-BEHTHISIITUOHHON TEXHUKH B

Poccuu: B 3TOM roay BhIIIEN W3 ME€YaTU CEPHE3HBIA CUCTEMATUUYECKUU KypcC
ororsiennss U BeHTwisiuuu C.b.JlykameBuua. 29 suBaps 1880 r. C.b.JlykameBuu B
TOP>KECTBEHHOM 0OCTaHOBKE mepenan B gap lletepOyprckoMy oOIIecTBy apXuTEKTOPOB
sk3eMIuAp cBoero «Kypca», NOAYEPKHYB TE€M CaMbIM OrPOMHOE 3HA4YCHUE
OTOINUTEIbHO-BEHTUJISILIUOHHON TEXHUKU JJIsI HAIIETO 30/4ECTBA.

OH nmam pycCcKOMY TEXHHMKY IIOJHOLIEHHOE PYKOBOJCTBO, KOTOPOE IO IIHPOTE
oXBaTa M KPUTHUYECKOMY aHAJIU3y BCEX BOIPOCOB OTOMUTEIbHO-BEHTUISIIMOHHON
TEXHUKHU HU B KaKOW Mepe HE YCTYIaJ0 aHAJIOTMYHBIM TPY/AaM, UMEBIIUMCS B TO BpeMs



B 3anagnoi EBpore.

B paspgene «Ileunoe oromienue» JlykamieBuu u3jlaraeT TEOPUIO pacyeTa BCEX
AJIEMEHTOB OTONMUTENBHBIX T€UYeH; JaeT JeTalbHBbICE 4YEpPTeXKH Tedei Haubosee
paIlMOHAIbHON KOHCTPYKIIMHU, MOAYEPKHUBAsS MPU ITOM IEI€CO00pa3HOCTh MPUMEHEHUS
OJHOOOOPOTHBIX TMeYeil, CHAOXKEHHBIX TOIJIMBHUKOM C MOATYBAJIOM, XOTS IO €ro
JUYHBIM OIBITAM HaJIW4YMEe KOJOCHUKOBOW PEIICTKH MPHU TOMKE JPOBAMU yBEIUYMBACT
KII/l neun B cpennem nuib Ha S Y.

B pasgene «Cucremsl BomgsgHoro orormieHus» Cb. JlykameBud AaeT KpaTKyro
UCTOPUIO BOMPOCA; AECTAILHO PAacCMaTpPUBAET HOBEWIME IJIi TOIO BPEMEHU CXEMBI
BOASHOTO OTOIUICHUS C KPUTUYECKUM AaHAIM30M KaXKJIOH CXEMbl, U3JIaraeT TEOpHUIO
pacdera BCeX AJIEMEHTOB JBYXTPYOHOW M OJHOTPYOHOU cHCTEMbl BOASHOTO OTOIUICHHUS
U JaeT B 3aKJIIOYEHHE KOHKPETHBIA MPUMEp pacyeTa OJHOTPYOHOM TOpHU30HTAIBHO-
LEMOYHON CUCTEMBI OTOILICHHUS JJIS IBYX3TaKHOTO 3aHUS.

COBpEeMEHHBIX TEXHHUKOB, NPUBBIKIIMX [pPU pacyeTax BOASHOM CHUCTEMBI
MOJI30BAThCS YJAOOHBIMH U TPOCTHIMH TaOJMIIaMH W HOMOTpaMMaMH, TOpakaeT
CJIIOHOCTh M TPOMO3JIKOCTH pacyeTHBIX (opMyin, mpeayiaraeMbeix Jlykamesudem, a
TaKk€ MHOCTPAHHBIMH aBTOPaMHU TOTO BPEMEHHU, JIJIsl ONPEIETICHUS Pa3MEPOB OCHOBHBIX
AJIEMEHTOB  CUCTEMBbI  oToruieHus. Hampumep, aumamerpsl TpyO  pacyeTHOro
LHUPKYJSIIMOHHOTO KOJIbLA ONMPEEISUIUCH CIEAYIOIIHNM 00pa3oM.

1. Ucxons u3 mpeanosaokeHus, 4YTO CKOPOCTh BOABI BO BCEX y4acTKaX CHUCTEMBI
onunakosa (0,2-0,3 ¢byTa B 1 cek.), onpeaesuinuch IIoaan TpyoonpoBOIOB Ha KaXI0M
y4acTKe.

2. [1o HailieHHBIM TUJIOIIASM BBIOMPATUCH OJIMKAUIIINE TOPTOBBIE pa3Mephl TPYO
(nnametpom He MeHee 1") u onpenensiiack pakTHueckasi CKOPOCTh BOJbI B 3TUX TpyOax.

CocraBnsiioch 00111€e ypaBHEHHE Cpasy JJII BCETO HMUPKYISIMOHHOTO KOJIbIIA yKe
C yYETOM U3MEHEHHS CKOpOCTEH, T[OTeph HalopaHa MOBOPOTAX, YYETOM
koadurreHToB TpeHus BojibI (1o Beiicbaxy)B 3aBUCUMOCTH OT (aKTUUECKOW CKOPOCTH
JBI)KEHUSI BOJBl B KaXKJIOM YYacTKE KOJbla. YKa3aHHOE YpaBHEHHE B IIEJIOM
MPEACTABISIIO COOOM KBaApAaTHBIM KOpPEHb M3 JpoOH, B 3HAMEHATENe KOTOPOW YHCIIO
OTZICJIbHBIX MHOTOYIEHOB MOJIy4al0Ch PAaBHBIM MPUMEPHO MIECTUKPATHOMY YUCITY BCEX
YYaCTKOB IIUPKYJIALIMOHHOTO KOJbIIA.

3. Pesynprar pemienus oOIIero ypaBHEHHS COIMOCTABISIM C PacHojiaraeéMbIM
HAropoM; €CJIM 3amac Hamopa nosydaiics B npexpenax ot 30mo 50%, pacyer gaHHOTO
KOJIbIIa CUMTAJICS YJIOBJIETBOPUTEIBHBIM. B MpPOTHBHOM ciyyae Hajisi 4acTU Y4YacTKOB
HUPKYJSIIIMOHHOTO KOJIblIa MPUHUMAJIUChH APYrUe JAUaMeTpbl TpyO M CHOBa pEIIajoCh
oOuiee ypaBHeHHE ISl Bcero koibla. Ecnm ydecThb, 4TO B ABYXTpYOHOH cUCTEME UB
CUCTEME OJIHOTPYOHOM ¢ OOXOAHBIMH yYaCTKaMU Yy TMPUOOPOB HYHCIOPACUETHBIX
MUPKYJSIITUOHHBIX  KOJEI[ OMPENEesUIOCh YWCIOM OTOINMUTEIbHBIX TMPUOOpPOB, a B
TOPU3OHTAIBHOM WM BEPTUKAIBHOW OJHOTPYOHO-IIETIOYEUHONH CXEMe CETH JIUIIb
YHCJIOM CTOSIKOB (MJTU <JIEKAKOBY ), TO CTAHOBHUTCS TIOHSITHBIM, YTO pacyeT OJHOTPYOHO-
HENOYEYHBIX CXeM OBbLT BO MHOTO pa3 MPOIIE pacyeTa KaKOM-Tu00 APYroil CXEeMbI CETH.

K 3acmyram C.b.JlykameBuua MODKHO OBITH OTHECEHO W TO, YTO OH TMEPBBII
oOpaTWJl BHUMAaHHE Ha CYILIECTBEHHbBIE HEIOCTAaTKH BCAKOW OJHOTPYOHO-LENOYEYHOM
CUCTEMBI BOJSTHOTO OTOIUICHHMSI, HE JIOMYCKAOIIEH YCTAHOBKU PETYJIMPOBOYHBIX KPAaHOB



y oronuTenbHbIX pubopoB. C.b.JlykamieBuu yTBepkaai, 4To MHUPOKOE NMPUMEHEHHE B
Poccuu ropu3oHTanbHO-1IENOYEYHON CUCTEMBI BOISTHOTO OTOIIEHUSI «CITOCOOCTBOBAJIO
JTUCKPEUTUPOBAHHUIO JAaHHOW CHCTEMBbI, BO30YX/Ias BEChbMa CIPaBEJIMBBIC >KaOOBbI,
KOTOpPbIE OYEBHMJIHO 3aCiIy>K€Hbl HE BOJSHBIM OTOIUIEHMEM, a JIypHBIM €ro
YCTPOHCTBOMY.

B xypce JlykameBuda 1880 r. Mbl HAXOJ UM HE TOJIBKO OHOTPYOHYIO CXEMY CETH C
OOXOAHBIMU BETKaMH y TPUOOPOB MPU BEPTUKAIBHOM U TOPU3OHTAIBHON pa3BOJKE
TpyOOINpPOBO/a, HO U CXEMY C YCTAaHOBKOM TPEXXOJIOBBIX KPAaHOB B MECTaX OTBETBIICHUS
BOJIbI OT CTOsIKa K MPUOODY.

JlykameBud yaensieT 00JIbI10€ BHUMAHUE OTHEBO3YIITHBIM CUCTEMaM OTOTUICHUS U
BEHTWISIITUU U BOOOIIIE BEHTWIALIMHU C TEPMUUECKUM MOOYKJIEHUEM BO3/1yXa, IPUBOJIS B
CBOEM Kypc€ JAETalbHBIM pAacyeT TEIUIOBBIX LIEHTPOB, BO3AYyXOBOJOB M MPOYUX
AJIIEMEHTOB 3TuX cucrteM. Kypc oTormienus u BeHTWIsIIUK JlykameBuya ObUT IPUHST BO
Bcex y4eOHBIX 3aBeneHusXx Poccum konma XIX B. Ilo 3tomy Kypcy usydanu
OTOMUTEIHHO-BEHTHIIAIIMOHHYIO TEXHUKY W HAIllM OYIyIIHe KPyMHEHIIHE CIIeUaTuCThI
A.K.ITaBnoBckuii u B.M.YamiuH.

C.b.JlykameBuu ObUT HE TOJBKO TEOPETUKOM, HO M KPYIMHBIM HHKEHEPOM-
npaktukoM. B 1885 1. oH opranmsyer «ToBapumecTBO MO YCTPOMCTBY OTOIUIEHUS U
BEHTWISIIIUWY, YCIICIIHO KOHKYPUPOBABIIIEE C MHOCTPAHHBIMU (pupmamu, paboTaBIIMMU
B TO BpeMs B Poccun. Hackonpko pe3ko olnymanack HE0OXOAUMOCTb B CO3JIJaHUN TaKUX
MIPOCKTHO-MOHTAXHBIX oOpranuzaiui, kak «ToBapurmiectBo JlykaimieBud», BUIAMUMO W3
Toro, uro mo aaHHbiM @naBunkoro B 1883 r. «Bo Bcedl Poccuiickoil umiepuu B
Ka3eHHBIX PA3HOTO BEJAOMCTBA 3/IaHUSAX, B KOTOPBIX YCTPOEHBI CUCTEMbI OTOTUICHUS C
HMCKYCCTBEHHOW BEHTWIAIMEW W YBJIWKHEHHEM BO3AyXa, Kak-TO: B OOJbHHUIIAX,
TIOpbMaX, MPUIOTaX, YYEOHBIX 3aBEICHUAX M IIp., MpokuBaeT He cBbime 100 ThicAY
YEJIOBEK.

C 1885 r. mo 1905 r. «ToBapumectBo», Bo3raBisieMoe JlykaiieBuuem,
3aPOEKTUPOBAJIO M BBINOJHWIO B Harype cBoilmie 200 KpymHBIX OTONMUTEIBHO-
BCHTWISIIIUOHHBIX YCTAaHOBOK, HE CYHUTas CHEIHAIBHOTO 00O0pyIOBaHUsS i OaHb,
MpavYeuHbIX U KyXOHb. MHOTHE OTONUTEIbHO-BEHTUIIALIMOHHBIE YCTAHOBKYU U U3JIEIHUS C
Mapkoi «ToBapumiectBo Jlykamesnuby coxpanunuch 10 Hamux nHe. C.b.JIykameBuu
CO371a]l CBOIO, PYCCKYIO IIKOJY OTOMUTEIbHO-BEHTUISIIUOHHOW TEXHUKU M JIMYHO
BOCITUTAJI MHOTOYHCJICHHBIX YYEHUKOB M CBOUX MOCIIEIOBATEIICH.

ITocne Beixoaa B cBeT B 1880 r. mepBoro uzaanus kypca C.b.JIykameBuya pycckas
JuTepaTypa cTajla OBICTPO TMOMOJHSATHCS KaK KalmuTaJdbHBIMH TpYyJaMH, TaK U
OPUTMHAJIbHBIMH KYPHAJIBHBIMU CTAThsIMU, JCTAIUUPYIOUIUMUA U YIITYOJISIOMIMMU
TEOPUIO U MPAKTUKY OTOIUICHUSI U BEHTUISLIUU.

B 1889 r. Bmmwio (BTopoe, 3HAYUTENBHO JIOMOJHEHHOE) W3JaHUE Kypca
C.b.JIykameBuua. B 1890 r., a 3arem BrOphiM u3ganuem B 1901 r., mosiBuiCa Kypc
oTtorieHusl U BeHTWInuu Benensmuaa. B 1892 r. robuneiitapiM n3nanueM MHcTHUTyTA
rpaxxgaHckux uHxeHepoB (CIIB) Bellen KanuTadbHBIA TPyd IO CTPOUTEIBHOU
TEIUIOTEXHUKE MHXKeHepa-apxuTekropa [1. CanpManoBuya nox 3arnasuem «lIpukiagnas
TEPMOKHHEMATHUKA UJIU 3aKOH HbI0TOHA O TEMJIONPOBOIHOCTI.

Tpyn II.CampmaHOBMYA HMMEN TI'POMAJHOE BIMSHHE Ha JaJbHEHIIEE Ppa3BUTHE



CTPOUTENIBHOM TEIIOTEXHUKHU B Poccun.

Hauano XX B. BecbMa xapakT€pHO PE3KHUM POCTOM HaIllMX OT€YECTBEHHBIX KaJIPOB
1o OTOIUTENbHO-BEHTUIISILIMIOHHOM TEXHUKE, MOBBIIEHUEM TpeOOBaHMUIA,
MPEABABISIEMBIX K OTONMUTEIHHO-BEHTWISIITAIOHHOMY OOOpPYJOBaHUIO OOIIECTBEHHBIX H
YaCTHBIX 3JaHUW, M, HAKOHEl, CTPEMJICHHMEM K BO3MOXHO OOJIbIIIEH YBSI3KE
CTPOUTEIIBHBIX PabOT ¢ paboTamMu MO MOHTAXy CUCTEM OTOILICHHUS.

Pycckux TEXHUKOB YK€ HE YJOBJIETBOPSIIO TaKOE MOJIOKEHHUE BEIEH, TPU KOTOPOM
B pe3yjbTare KOHKYPEHIMU MEXIy QupMaMu, 3aHUMAIOIIMMUCS OTOMUTEILHON
TEXHUKOM, BEIOOP TOM MJIM MHON CUCTEMBI OTOILJICHUS ONPEETSICS HE TUTHEHUYECKUMHU
U TEXHUKO-I’KOHOMHYECKUMH COOOPKECHUSMHU, a JIMIIH IMEPBOHAYAIBHON CTOUMOCTHIO
CHUCTEMBbI, NIPUYEM B IIOTOHE 3a JICIIEBU3HOW BOIPOCHI HE TOJBKO THUTHEHBI, HO U
MOCJIEYIOIEH SKCIUTyaTallui 000pY10BaHUs OTO/IBUTAJIUCH HA BTOPOH TJIaH.

HeynusutensHo nostomy, uto Ha Il cbe3ne pycckux 30qunx B saBape 1900 r. yxe
cepbe3HO 00CYkKAAOTCs ONrbKaiiye 3aa4i OTOMUTEIbHO-BEHTHIIAIIMOHHON TEXHUKU U
BHHMAaHUE Che3/la cocpenoTounBaercs Ha nokiane uHx. [.I1. Posenckoro «O BriOOpe
CUCTEMBI OTOIUJICHUSI U BEHTWISAIUU 31aHus». B cBoeM gokiane nax. PoBeHCKHit 0c060
OTMEUYaeT TOT NEYAIbHBINH (akT, 4TO BBIOOP (HUPMBI OOBIYHO MPEAPEHIAET W CaAMYIO
CUCTEMY OTOIUICHUSI M BEHTWJISILIUM, HE3aBUCUMO OT HA3HAUYECHUSI U CHEeU(UUECKUX
0COOEHHOCTEN 3/1aHMUS.

[lo noxmany wuxk. PoeHckoro Il cwe3n pycckux 3014MX MPUHAT CIEIYIOLIEE
MIOCTaHOBJICHUE:

1) cucTeMbl OTOIUICHUS M BEHTHJISAILMHU JIOJDKHBI BBIOMPATHCSA COOOpPA3sHO POAY U
Ha3HAYCHUIO 3/]aHUS, a TAKKE MECTHBIM YaCTHBIM YCJIOBUSIM;

2) IPOEKT OTOIICHHSI M BEHTHIISALUK JOJKCH pa3padaThiBaThCSA OJHOBPEMEHHO C
MIPOEKTOM 3/IaHMsI, 10 BOBMOXXHOCTH MPU y4aCTUU OCOOBIX CIIEIUATUCTOB,;

3) )kenarenbHO, YTOOBI KOHKYPCHI Ha MPOCKT OTOIUICHHWS W BEHTWIISAIUK ObLIN
00CTaBIIEHBI TAK )K€, KaK U Ha JIPYyTHE CTPOUTEIbHBIE pabOThI;

4) xeNaTeNbHO, YTOOBI Pa0OTHI IO YCTPOWCTBY OTOIUICHUS W BEHTWIALNAN
CIABAJIMChH 1O MTPOCKTaM, CMETaM M KOHAMIIHAM, 00jiee moapoOHO pa3pabOTaHHBIM.

OnHako B yCIOBUSIX YACTHOM KOHKYPEHIIMU B LIapCKOM Poccuu 3TO MocTaHOBIICHHE
I che3na pycckux 3044MX HE TaK YK JIETKO OBLIO MPOBECTU B KU3Hb. Kaxknas ¢pupma
pEeKJIaMUpOBaJia UMEHHO «CBOIO» CUCTEMY OTOILUICHUS M TPUMEHSJIAa €€ BO BCEX CIydasX,
KOI'/Ia K 3TOMY NPEIOCTaBIsUIACh MaJlelIIasi BO3MOXHOCTb.

B 1904 r. Beimien W3 medatd Kypc OTOIUICHHUS W BEHTWISAIMU Tpodeccopa
Nuctutyta rpaxknanckux uHxeHepoB A.K. TlaBmoBckoro - ydeHMKa W JIOCTOHHOTO
npeactaBurtens mkoJibl pod. C.b.Jlymakesuya.

A K.IlaBnoBckuii, HaumHasg ¢ 3-ro wu3gaHua cBoero «Kypca», ynopHo
MponaraHAupyeT CpeAr HUTH TEXHUKOB IMPEUMYIIECTBA HWMEHHO HAaCOCHO-BOJSHOU
CUCTEMBI OTOTUICHHUS, TpPEACKa3biBasi JaHHOW cucTeMe Ooibiioe Oyaymiee. B aTom
6onpmras 3acimyra A.K.IlaBrnoBckoro, Kypc OTOIUICHHS W BEHTUJISIIIUA KOTOPOTO OBLI
HIMPOKO U3BECTEH CPEAU CIEIUATUCTOB MO0 OTOMUTEIbHO-BEHTHIISIIIUOHHON TEXHUKE.

[Ipodeccop B.M.Yamnmn Takke HE MEHEe HACTOMYMBO BHEAPSI B MPAKTHKY
BOJSIHBIE CHCTEMbI OTOIUJICHHSI, HO HE HACOCHBIC, a CBOEro M300peTeHus, T.e. C Mmapo-
HHKEKTOPHBIM MOOYyxaeHueM. Mano kro 3Haer, uro B.M.Yamnun emwe B 1909 r. nan



MCUYEPNIBIBAIOIINI aHAJIU3 BOMNPOCA O PACHPENCIICHMH HAIOPOB B HACOCHO-BOJSHOMW
CUCTEME OTOIUICHHMS TpU  Pa3JIMYHbIX BapUaHTaX MOJKIIOYEHUS K  CETH
pacHIMPUTEIBLHOTO cocyAa. JTa opuruHaibHas padora B.M.YUamnmnHa mnpencraBiseT
0COOBII MHTEpPEC, TaK KaK J0 HEro MO JaHHOMY BOIMPOCY WMEIHUCH JIUIIb KpPaTKUe
coo0OpakeHHUs, BbICKazaHHble MHXK. TuxensmanoMm B 1901 r. na III I'epmanckoM cbesne
MO0 OTOIUVICHUIO W BEHTWISIIIUU, W 3TU Ke€ KpaTkue cooOpaxkenus TuxenbmaHa ObLIu
IIOBTOPEHBI B 4-M n3nannu «PykoBoacrsa» I'.Putmens, Bpimenmmm u3 neyatu B 1909 r.

B 1911 r. na IV cbe3ge pycckux 3oauux npod. B.M.Yamiun BbeICTynaeT ¢ spKUM
JNOKJIaaoM Ha TeMy «COBpPEMEHHOE COCTOSIHHE BOIPOCA O LEHTPAIBHOM OTOIUIEHUHU
KUJIBIX 3JaHHUI», TOKA3bIBAECT MPEUMYIIECTBA CHUCTEMBI BOASHOTO OTOIUICHUSA W, YTO
0c000  BaXHO, JOOMBAaeTCs  MNPUHATHS  CbE3JAOM  TE3UCOB,  (PUKCUPYIOUIUX
1eJ1eCO00pa3HOCTh YCTPOWCTBA HETEIJIOEMKUX BOJSIHBIX CHCTEM HENPEPBIBHOTO
nerctBuda. Kak U3BeCTHO, 10 3TOTO Y HAC CUUTAJIOCh 00A3aTEIbHBIM YCTPOMCTBO CUCTEM
BOJSTHOTO OTOIUICHUS TOJILKO OOJBIION TEIIOEMKOCTH, YTO MPOTHUBOPEUUIIO MPAKTUKE
3aI1aITHOEBPONECUCKON OTOMMUTEIbHON TEXHUKH.

3HAUUTEIBHBIN WHTEPEC NPENCTaBIsACT caMma KIacCU(UKAIUS CHCTEM BOJISHOTO
otoruieHus B uznoxennn B.M.Yannuna Ha |V cbe3ge pycckux 3o0quux. B.M. Yamus ¢
MPUCYIIEH eMy YEeTKOCThIO (DOPMYJIHPOBKU JTEMOHCTPUPOBAN ChE3/y IIECTh OCHOBHBIX
Pa3HOBUIHOCTEN BOJSHOTO OTOIUIEHUS U B HECKOJbKUX IU(ppax Jan UCUEPIBIBAIOULYIO
TEXHUKO-3KOHOMUYECKYIO XapPAKTEPUCTUKY KAKIOU CXEMBI.

Ha puc. 7 npencraBnena npundras B 1911 r. B.M.YammuaeiM UM JHUYHO
BBIUEPUCHHAsI KJIacCU(UKAIMSA BOJSHBIX CUCTEM, U3 KOTOPOM MEXKIy MPOYMM BHJIHO,
YTO OTONMUTENbHAas TEXHUKA TOr0 BPEMEHU OrpaHUYMBaja 11e7eco000pa3HOCTh
MIPUMEHEHUS] TPAaBUTALIMOHHON CHUCTEMBI OTOIUIEHUS paauycoMm ee nerctBus 10 70 m,
HAaCOCHO-BOSIHOM cUCTeMBI - paauycom jo 1100 m mpu Hanope Hacoca a0 10 M BoJ. CT.,
a pallOHHOM BOJ0-BOASTHOW CUCTEMBI - PAJIAYCOM JI0 2 KM.

K 1914 r. 2-e um3nanme kypca «OtoruieHne u BeHTwinus» B.M.Yamnuna
CTAaHOBUTCS YyXe Ombmumorpaduyueckoi penKocThio. Brimenamiee B ToM ke Toay HOBOE
m3ganue kypca A.K.IIaBlIOBCKOro ocraBajoCch Ha MPOTSIKEHUU LEJNOr0 JECATHICTUS
MOYTH €IMHCTBEHHBIM PYKOBOJICTBOM IO OTOMUTEIbHO-BEHTHUISIITUOHHON TEXHUKE.

Tensnopuxkanus 8 CCCP

3apoxk/IeHNE COBETCKOM TEIIO(HUKAMKU OTHOCUTCS K TOMY BPEMEHH, KOTJa Halla
CTpaHa MpuUCTynwiIa K ocymectsieHuto mnporpamMmbl ['ODJIPO o Hauboinee
pallOHAJbHOM W SKOHOMHOM MCIIOJIb30BAHUM CYIIECTBYIOIIUX JJIEKTPOCTAHIIMM.
OcTpblil TOIUTMBHBIA KPU3UC BBIHYXKJIaJd HMCKaTh HOBBIE, 00OJie€ 3KOHOMHBIE CIOCOOBI
WCIIOJIb30BaHUs TOIUIMBA, B TOM YHMCJIE M HA CYIIECTBYIOLIUX AJIEKTPOCTAHLIMAX, MHOTHE
U3 KOTOPBIX €lie padoTanu HE Ha TOJHYI MOIIHOCTh U J1a)Ke€ HAXOAWIKMCH MO/ yrpo30i
3aKPBITHS.

Bbonbmias 3acnyra B pa3penieHuu 3TOM CII0KHOW HayYHOU MPOOJIEMbI IPUHAITICKUT
npodeccopy Brnanumupy Bragumuposuuy JIMutpueny.

Ha ocHoBe cBoero ormbITa Mo COOPYKEHHUIO M dKCIutyaTanuu Hebombmux TOLl u B
MEPBYIO OYepelb HAa OCHOBE Jla0opaTopHbIX uccieaoBaHuid Ha TOL[ OonbHULIBI UM.
[letpa Bemukxoro B Ilerepbypre B.B.JIMutpueB omeHusn B TMOJHOHM Mepe Bce



MPEUMYIIECTBA U OCOOCHHOCTH OOBEAMHEHHOTO MpOoIecca BEIPAOOTKU 3JIEKTPOIHEPTUU
U TeTUIa JIs [ICHTPATM30BAHHOTO TETJIOCHAOKEHUS.

B 1922 r. B.B./ImutpueB BwicTynaeT B Pycckom TexHHMUecKOM OOIIECTBE, B
JllenoBoMm  kiybe, B Acconmanuy HMHXEHEPOB U JPYTUX OpTraHU3aIusix C

OOCTOSITENNHPHBIMA ~ JIOKJAZAAaMH O  TOPOJACKUX  TEIUIOJICKTPOIEHTPAIAX, O
1enecoo0pa3sHOCTH  MepeoOOpyAOBaHUS  CYIIECTBYIOIIMX  AJEKTPOCTAHUUM B
TEIUIOAJIEKTPOCTAHIINH.

Eme B 1919 r. B.B. JImutpueB ObUl MHHULIIMATOPOM COOpYKeHHsS JISmUHCKOMN
paitonnoii [DC B 1. SpocnaBie Ha 0aze coeaUHEHUs JIEKTPUPUKALMHU C
Tertodukanuet Hoporo (adpUYHOTO IIEHTpA.

B 1923 r. B.B./IMmutpueB mpejiaraetr mpoeKkT OJaroyCTpoNCTBa JICHUHTPAJACKOMN
anekTpocranimu. Muunuatusa B.B.JIMuTpueBa nonyuuna ogo0peHue, U €ro BapuaHT,
MpeaycCMaTpUBaBIIMKA  BBHIOOpOYHOE CHAOKEHHE TEIJIOM 3JaHuil B pailioHe
pacnonoxxerust '9C, Obut yrBepkaeH. Komnexktu pabotHuxkoB JII'DC u, B mepByro
odyepenb, TJaBHbIM WHXeHep OdTouM craHuuu JIJI. T'mHTep mposiBUIM MHOrO
n3ooperarensHOCTH Tipu co3nannu nepBoit B CCCP TemnoanekTporeHTpaiu.

25 Hosi0pst 1924 T. K NEHUHTPAJICKON ANEKTPOCTAHIIUUA OBLT MPUCOCTUHEH MEPBBI
a0oHeHT - oM Ne 96 mo donranke: HeOOJNBIIAST CHCTEMa BOISHOIO OTOIUICHHS,
CYILIECTBOBABILIAS TOJBKO B BEPXHEM 3Ta)K€ 3TOr0 3/1aHUd, cTajla 000rpeBaThCs BOJOM,
IIOJaBaeMOU IO TEIIONpPOoBoaaM U3 cMexxkHoro kopmnyca JII'DC. IlepBoe BpemMs Harpes
BOJBI JIUISl ATOTO €AMHCTBEHHOT0 aOOHEHTa OCYIIECTBIIIICSA IMyTEM HEMOCPEICTBEHHOTO
MOJAMENINBaHUS OTPaOOTAaHHOTO Mapa 4depe3 ycraHoBleHHbIW Ha JIIT'DC mapoBoasHOMN
AJIEBATOP, KOTOPBIA SIBIISIICS OJHOBPEMEHHO M MOOYIUTENEeM IS IUPKYJISIIUA BOJIbI B
CUCTEME OTOIUICHHUSA. 3aTeM 3JIeBaTOp ObLI 3aMEHEH LEHTPOOEKHBIM HACOCOM, a s
HATPEBa BOJIBI YCTAHOBIICH GOIIep PyOaIIeqHOro THIIA C TOBEPXHOCTHIO HarpeBa 10 M.

B 1925 r. mpod. B.B.[ImutpueB pa3padoTan TEXHUYECKUN MPOCKT TETUIO(DUKAIIUN
r. IIckoBa ot HoBOW TOIl BBICOKOTO naBieHUs. DTOT MPOEKT ObUT YTBEPXKACH Kak
MPOEKT OMBITHOW YCTAHOBKH, MpeaycMmaTpuBaroinii snepsbie He Toabko B CCCP, HO u
3a TpaHUIEH, YCTAaHOBKY COBEPIICHHO HOBOTO THINA TYPOUHBI C YXYIAUIEHHBIM
BAKyyMOM, KaK HauBBITOJHEHIIEH AJIsI TETUIO(PUKALIMU TOPOIOB.

B 1927-1928 rr. noxn pykoBojactBoM B .B. JImutpueBa anmapatr KommyHCTpos
(3arem  KommyHsHeprocTposi)  pa3pabaThiBaeT  MOPOEKTh  TeropuKaluu  T.
Hosocubupcka, KpacHosipcka, Spocnasisi, UBanoBo-Bo3Hecencka, Actpaxanu, Kazanu,
Boponexa, Ilerpo3aBoacka, Tyibl, PocToBa-Ha-Jlony, 3aBoga «KpacHbli TpeyroabHHUK
B JIeHuHrpazae u ap.

B 1930 r. CHK CCCP mnpussin cneuvaibHOE IOCTAHOBJIEHHE O JajbHEHIIeM
passutun terwtodpukanuu B CCCP.

B 1934 r. B .B. J/ImMuTpueBy 3a BbIJAIOIIUECS TPYAbl MO CO3JaHUIO COBETCKOM
TeriopuKkanuy W 3a 35 JeT ero IUIOJOTBOPHOW HAyYHOW H  IEJaroru4ecKoit
JeSATETPHOCTH OBUIO TMPUCBOCHO IOYETHOE 3BAHUE 3aCITY)KEHHOTO JesATesl HAyKh |
TexHuku. Jlo mocnenHux paHed cBoed ku3Hu (ceHTsOpp 1946 r.) B.B.JImutpuen
HEYCTAHHO padoTall B KAYECTBE KOHCYJIbTAHTA B HAYYHBIX U MPOEKTHBIX OPraHU3alMsIX
¥ OCTaBWJI MOcIe cedst 57 HaydHbIX paboT B 00JIACTH TETIOIHEPT€TUKH.

[Tocne nepBrix onbiToB 1924 r. Ha JII'DC coBetckas Temiodukanus crajia ObICTPO



pasBuBatbcsi. B Jlenunrpage B 1927 r. nnvHa TEIJIOBBIX CETEW yke AocTuria 5 kM. B
1928 r. Obuila coopykeHa TiepBas TeIIOPUKAIMOHHAA YCTaHOBKa B MOCKBe,
OCYILIECTBUBILIAS TEMJIOCHA0KEHUE MIPOMBIILIEHHBIX norpeduTenei oT
TEIUIOAHEPTOLIEHTPAJI BCeCOI03HOTO TEIIIOTEXHUYECKOTO HHCTUTYTA.

Onnako 10 1930 r. ctpoutenscTtBO HOBbIX TOILl B 001IEH CI0KHOCTH OTANYAIOCH
HeOonbimmMu Macimtabamu. B 1928 r. no Bcemy CCCP Obu10 NyIIEeHO B HKCILTyaTalUIO
cemb TOLl; 5 U3 HUX - HA LEJUTIOJIO3HO-OYMaKHBIX (pabpuKax U 2 - Ha TEKCTHIIbHBIX; B
1929 r. - 12 TOII, 10 u3 HUX - HA LEJUTIOJIO3HO-OYMaXKHBIX KOMOMHATAX, TEKCTHIHHBIX
¢dhabpukax U caxapHbIX 3aBOJaX U TOJBKO 2 palioHHOTO 3HaueHus (B JIeHWHrpajge u
[Ickoge).

B 1930 r. Hayasochb CTPOUTENBCTBO YK€ KPYNHBIX IPOMBIIIICHHBIX
TEIUTIOAJIEKTPOIIeHTpaieil: Ha CTaluHIPaJCKOM M XapbKOBCKOM TPAaKTOPHBIX 3aBOJAX,
Ha [opbkoBckOM aBTo3aBone, B bepe3nnkax, Kysneuke, Kazanmm, a Taxxke Ha
KpacnonpecneHckoil TpexropHoit Manydaxrype u KonpuyrsiHckoM kabeabsHOM 3aBOJIE.

ITo cpaBHenuto ¢ 1929 r. qnuna TennoBbix cererd B 1933 1. BeIpocna B 5,25 pasa, B
1938 r.-B 24,3 pazau B 1940 . - B 26,2 pa3za.

B ornuuue OT NpakTUKU APYrUX CTpaH OCHOBHBIM TUNOM B ropojax CCCP
ABJISIFOTCA BOJISIHBIE TEIUIOBBIE CETH, MPOTSKEHHOCTh KOTOPBIX aocturaer 87 % ot
oOiell MpOTSHKEHHOCTH BCEX TEIUIOBBIX BOJASIHBIX U MApOBBIX ceTeil. B 0oCHOBHOM map
KaK TEIUIOHOCUTENb MPUMEHSIETCS TOJbKO Ha MPOMBIIUICHHBIX IUJIONMIAIKAX, TJI€ 3TO
BBI3BIBACTCS HY X JaMU CaMOTr0 MPOU3BOJICTBA.

CoBeTckasi TeriouKalus pa3BUBaIach MO CaMOOBITHOMY MYTH KaK COCTaBHas
4acTh OOIIEro miaHa aeKkTpudukamuu crpanbl. EcTecTBEHHO, YTO Ha TMEPBOM 3Tarme
Pa3BUTHUS 3TOW HOBOM OTPACIIM TEXHUKHU BCTPEHYAIMCH 3HAUUTEIBHBIC TPYJIHOCTU KaK B
pa3paboTKe TEOpWH, TaK M B MPAKTHUUYECKOM €€ OCBOCHHMU. Eciu mepBble KUITIOMETPHI
HAPY>KHBIX TEIUIONPOBOJIOB MPOKIIAIBIBAINCH B TSKEIBIX JKEIE300€TOHHBIX KaHAIaX C
JIOPOTOCTOSIIICH M30JSAUEH caMUX TPyO cerMeHTaMu U3 MPOOKOBOM KPOIIKH, TO YKE B
TpPEThEel MATUIICTKE 32 OCHOBHOW THN ObLIa MpUHATA OE€CKaHAIBbHAS MPOKJIAIKa TPyO C
3aceimkoil ux Topdom. Ecnu B mepBoi yCTaHOBKE pacdeTHBIE MapaMeTphl 0OpaTHOM
BOJIbI OT CUCTEM OTOIUIEHUs1 y aboHeHTOB npuHumanack B 30 °C u BclieICTBUE 3TOTO B
OTAIUIMBAEMbIX TOMEIICHUSAX OyKBaJbHO HE XBaTajlo CTEH Il pa3MEIlCHUs
HarpeBaTelbHBIX MNPUOOPOB, TO YXKE YEpe3 HECKOJIbKO JIET PAaCUETHBIA TMepernaj
TEMIIEpaTyp Tperolied BOJbl B AOOHEHTCKUX CHCTEMaxX OTOIUICHUS CTAIM MPUHUMATh,
Kak ¥ B Hamu JgHU, 95/70 °C. MHOro Tpyaa U TBOPUYECKMX MCKaHUW ObLIO 3aTpavyeHo Ha
BBISIBJICHHE Han0oJiee pallMOHATILHOW CXEMbI CETH Hapy>KHBIX TEIJIONPOBOJOB M CXEMBI
npucoeuHEeHUs a0OHEHTOB K TEIUIOBOW ceTh. B oaHOW M3 mepBbIX padboT Io
teropukanuu (b.M.Ame, Temnodukanus ropomos. JI., 1930) nmpuBeneHo cCBbIIIe
JBAJIIATH CXEM TPUCOCTUHEHUsT a0OHEHTOB, OMPOOOBAHHBIX B TIEPBBIC TOJIbI
terodukanuu Jleanarpaga. Cpeau 3TUX CXE€M MOXKHO BUACTH MPOCTEUIIYIO CXEMY C
MOJIOTPEBOM BOJIbI B MOMEIIEHUN a0OHEHTa MPHU MOMOIIK 00iiepa; HECKOJIBKO CXEM C
nmojadeii BOABI M3 TOPOJCKOW TETUIOCETH dYepe3 IapoBOM KpaH BepxHEro Oauka,
MUTAIOLIEr0 CUCTEMY a0OHEHTa TakKe 0€3 HMCIOJb30BaHHsS HAropa rOpoACKON CeTu;
CXEMY C MECTHBIMH HACOCaMU U «IIE€PEIMBHON METIeH» Ha 0OpaTHOM JIMHUK a0OHEHTA,
NpPUMEHEHUE KOTOPOHl OKa3ajlo BecbMa OTPUIATENIbHOE BJIMSHUE Ha S3KCIUTyaTalUio



BHYTPUJOMOBBIX CHUCTEM OTOIUIEHUS BCIEICTBHE IIOJCOCAa BO3AyXa 4YEpe3 OTHU
«TIEPEIUBHBIE METIN», U, HAKOHEIL, CXEMY C IPUMEHEHUEM BOJIO-BOASHOIO 3JI€BAaTOpPa U
CHELMAJIBHOTO IPEJIOXPAHUTENILHOTO KIIallaHa, 3aMEHSIONIEr0 COOOM «IepeuBHYIO
HETIIION.

Orta nocnegHss, npemioxkeHHas npo¢. B.M.YamnuHbeiM cxema HNPUCOEIUHEHHUS
JIOMOBOW CHCTEMBI OTOIJIEHUSI K HAPY>KHBIM TEIUIONPOBOAAM M IMOJIy4Ynsia HauOoJbIIee
pacnpoctpanenue B CCCP.

[IpumeHeHue BOJO-BOASHOIO 3JieBaTopa cUCTeMbl npod. YarumHa mNO3BONHIIO
OCYUIECTBUTh Ha MPAKTUKE LEHTPAJIbHOE PETyJIUpPOBAHUE TEIJIOBOM HArpy3Ku NpH
Pa3HOPOAHBIX MOTPEOUTENSIX TeIIa U, KpOME TOTO, MO3BOJUIO BechbMa 3(PGEeKTUBHO
UCII0JIb30BaTh CBOOOIHBIN Ha-

NOp Ha BBOAAX TEIUIOCETH JIJISl UUPKYJIALMHU BOABI B MECTHBIX CUCTEMAX OTOILICHHS.

B roasl OreuyecTBEHHON BOWHBI ObUIM BHEAPEHBI B MPAKTUKY HOBBIE CIOCOOBI
MOAOTPEBA BOJBI IIyTEM HEMOCPEACTBEHHOTO TMOJMEIIMBAHUS K BOJE Iapa 4epe3
CHelMaJbHbIC ammapaTbl CMENIeHMs. Y>Ke Iocjie BOWHBI ObUIa 3aHOBO pa3pelleHa
npobiieMa ropsiuero BoAocHa0keHus. JlOCTHKEHHs COBETCKUX XMMHUKOB IO Jlea’paluu
MOAMUTOYHOM BOJIBI TO3BOJIMIIM BHEAPUTH B MPAKTUKY (110 npeanoxenuto C.d.Konbena)
HETMOCPEACTBEHHBIN BO10Pa300p U3 TEIJIOBOM U OTOMUTEIHHOM CETH.

XoTs Takoi croco0 Bogopa3dopa U3 CUCTEMBI BOJISHOIO OTOIUIEHUS OBLI XOPOIIO
U3BECTEH W IHpOoKo mpumeHsics B Poccum eme B 80-x romax XIX B., HO OT Hero
BBIHY)KJIEHbI OBLIM OTKa3aTbCsl HW3-3a HHTEHCUBHOW KOpPpO3UU TpyO BCIEICTBHE
OTCYTCTBHUS HAJIEKHOTO crioco0a Jiea’paliii BOJIbl, pa3pabOTaHHOTO TOJIBKO B COBETCKOE
BpEMH.

Bonbmive 3acinyru B cO31aHUM U pa3pelieHuy MpoOeM COBETCKOM TeriopuKaiuu
npuHamanexat npod. B.B.[Imutpuey, npod. b.JLIudppuncony, npod. E.S.Cokomnony,
b.M.SIky0y u MHOTMM JAPYTMM COBETCKMM HH)KEHEpaM W TEXHHUKaM, pabOTaBIIMM B
HAyYHO-UCCJIEIOBATEILCKUX HMHCTUTYTax ©  JabopaTopusix, B TMPOEKTHBIX W
IPOU3BOACTBEHHBIX opranu3anusx Coserckoro Coro3a.

PaszBurue Ttennopuxkanuu B Poccun

Bo3HukHOBEeHHE WEW ICHTPATU30BAHHOTO TEIJIOCHAOXKEHUS OTHOCHUTCA K 80-m
rogam XIX croneruss. B 1877 r. B r. Jloknopre (CILIA) Opuia coopykeHa mnepBas
YCTaHOBKa JIJisl IIEHTpaJIN30BaHHOrO TemiocHaOxeHus. Onnako, B CIIIA nnurenbHOE
BpeMst (mo 1937 r1.) UEHTpaIu30BaHHOE TEIJIOCHAOKEHHE HE CBSI3BIBAIIOCH C
opraHu3anydeid KOMOMHUPOBAHHOW BBIPAOOTKM 3JIEKTPOIHEPrUHU, T.€. HE SBISIOCH
TeriopuKanuen.

[TepBbie paiioHHBIC TEIIOPUKAITMOHHBIE YCTAHOBKU B EBpoIe MOSBUINCH B Havaje
XX B. B 1900 r. Obuta mymieHa B paboTy mepBasi pailoHHasl TeriopUKAIMOHHAS
ycraHoBka B ['epmanuu (r. J{pesneH).

KoMOunupoBanHasi BbIpaOOTKa TeIia W DJIEKTPOIHEPTUU HAIlIa MPUMEHEHHE B
Poccun ¢ nHavama XX B. Ha OpeAupuUsITUAX C TEIIOEMKHUMHU TEXHOJIOTHYECKUMU
MpOILIECCaMU, HAlPUMEp, Ha CaXapHbIX 3aBOJIaX M TEKCTUJIbHBIX Npeanpuarusx. [lns
ATOW LIEJIA CO3/1aBAIUCh TEIUIOCUIIOBBIE OJOK-CTaHIMH, TEIUIOBAsI SHEPTUS OT KOTOPBIX
nocTynaia rpynme 3JAaHui, TpuHayIexKalux oqHoMy Biaaenbily. Tak, B 1902 r. Obuia



noctpoeHa  OJok-cTaHiusi Ha  reHeparopHoi  ctanuuu  C.-IletepOyprckoro
ITonutexuudyeckoro uHcTUTyTa. B 1903-1912 rr. mo uxHuu-

aTUBE W MO MpoekTaMm npod. DnekTpoTexHuueckoro naeruryta B.B.JImurpuena B
C.-IlerepOypre co3mar0TCsl HECKOJIBKO TEIIOAICKTPUUCCKUX OJIOK-CTaHIUH IS
cHaOXEHHUSI TemIoM | dJekTposHepruedt CuHOAanbHOW TUMOTrpaduu, AETCKOM
oonbuuiel (17 3manuit), 37 xopnycoB OonbHUIEI UM. llerpa Benukoro (HbiHE UM.
MeunukoBa), Aoma TpeABaApUTEILHOrO 3akitodeHus (Tiopbma KpecTsl), 3maHus
AIEKTPOTEXHUYECKOTO MHCTUTYTA.

B MockBe Takke UMENUCh OTAENbHbIE MPEANPUITHS, HA KOTOPHIX OTpaOOTaBIINI
nap MapoCWIOBBIX YCTAHOBOK HCHOJB30BAJICA JUIsl TEIJIOCHAOKEHHUS, HO peaau3alus
TaKoro TexHuueckoro pemienus, kak u B C.-lIletepOypre, orpannunBanace npeaeiamMu
BlIaJieHusT OJHOro coOcTBeHHHMKa (TpexropHas MmaHydakTypa, TEKCTHIbHas (adpuka
[uunens v psag APYTUX TPEANPUSTUR).

Hcxonsa u3 TONOXHUTEIBHOTO OMNBITa Pa0OThl CO3JAHHBIX TEIIOAIEKTPUUECKUX
onok-cranmuii, npod. B.B./Imurpues, HaunHas ¢ 1908 r., Ha cnenuaIbHBIX JICKIIUSIX B
DONEeKTPOTEeXHUYECKOM HWHCTUTYT€ M B  JOKJIaJax MpoMaraHJnpoOBal  HJICHO
TEIUIORJIEKTPOLICHTpAJIEH U PYyKOBOIWI Pa3pabOTKONW TMPOEKTOB TEIIOCHAOKEHHUS.
OaHUM K3 HUX OBUT MPOEKT «IJIEKTPOCTAHUUSA C UCIOJIB30BAHUEM OTXOJAILIEIO Teria
JUISL OTONIUTENBHBIX M OBITOBBIX HYJI LIEHTPAJBHOTO pailoHa ropoaa». B aTom mpoekre,
uznoxxeHHoM B.B.JImutpueBsiM B 1923 1. Ha coOpanuu Pycckoro TeXHHMYECKOTro
oO1ecTBa, npeajaraiack uaes nepeodopynoBanus B TOL] 3-it [letporpaackoit I'9C Ha
doHTaHKe, MOJUIekKaIIEH 3aKPBITUIO U3-32 €€ HEAKOHOMUYHOCTH. DTOT MPOEKT SIBIISLICS
TeMo# nuriaoMHoi paboTel cryaeHta E.d.bponckoro - yuenuka B.B.[Imutpuesa. Unes
npoekTa -  CIUIomIHAsg  Terlogukauus  palloHa  ropoja,  NPUIIETAIONIEro
k 3-ii [II'DC c¢ npespamenueM 3toi ['DC B temnosnexkrpouentpans (TILl). B stom
palioHE pacnojarajiuch 37aHus KaK C TEYHbIM, TaK U C LIEHTPAJIbHBIM BOISHBIM
oTorieHueM. B paMkax 3TOro mpoekta meyHoe OTOIJICHUE 3JJaHUM JOHKHO OBLIIO OBITH
3aMEHEHO LIEHTpaIbHBIM BOJsHBIM. JletoMm 1924 r. JLJL.I'unTep npu KOHCYIbTALUSIX C
B.B.ImutpueBsiMm u E.®.bpojackuM cocTaBiaseT CBOM BapuaHT MPOEKTa, Oosee
pPEAIBHOTO C 0XBATOM TOJIBKO 3JaHUM, UMEIOIIUX CUCTEMBI IEHTPAIBHOTO OTOIUICHHUS.

B sHBape-mapte 1924 r. Ha TeppUTOPUHU SJIEKTPOCTAHIIMHM OBbLIT 3aJ0KEH B 3€MIIE
NEPBBIM OMBITHBIA y4YacTOK (CTEHH) ISl TEIJIOBOTO HCHBITAHUS KOHCTPYKLUUU H
M30JISIUU TeIUIonpoBoia. B pesynbTare npo-

BEJICHHBIX HCIBITAHUNM OblJJa YCTAaHOBJIIEHA HEJOCTATOYHOCTh HM3OJISIIMOHHBIX
CBOIMCTB BO3AYIIHOTO I[MJIMHAPUYECKOTO 3a30pa MEXIy TpyOoill M CTEHKOM KaHaia.
Xopomue pe3yiabTaThl ObUIM  TOJIyYeHBbl MPU  HMCHOJIB30BAHUHM  U30JIUPYIOLIUX
NOJIYIMIMHAPOB U3 MpoOku. Tak, mpu TpaHcmopre Bonbl ¢ Temmeparypor 90 °C co
ckopocthio 1,5 m/c mo Tpybe auamerpom 100 MM mameHue TemmepaTrypbl COCTaBUIIO
mMenee 1 °C na 1 kwm. Ilpokmagka TpyOompoBoja B HENPOXOAHOM KaHale M
TETJIOU30JIAINS €r0 MPOOKOBBIMY MOJYIMINHAPaMU ObUTa BhIOpaHa ISl JaTbHEHIIIETo
UCIIOJIb30BAHUS.

25 Hos6psa 1924 r. B ntom Ne 96 Ha HaGepexxHoi p. @oHTaHKK OBLIO MOJAHO TETLIO
ot 3-i1 Jlenunrpaackoit I'OC (ocTpelil map), mpuyeM LUPKYJSILUS BOABI B CHUCTEME
OTOIUIEHUS 3JaHUs OCYILECTBIIJIACh MapOBOASHBIM HMHXEKTOPOM. JTa J1aTa CUUTAETCA



Hayasiom termopukanuu  Poccun. Ilocme okonwanuss B 1927 1. mepeBoaa
(PEKOHCTPYKIIMK) KOHJIEHCAIMOHHON TypOMHBI MOIHOCTHI0O 680 kBT dupmsr bpoyn-
boBepu Ha yXyZIlIeHHBI BakyyM B TpyOONpOBOJA cTaja MOJaBaThCsl CETeBas BOJA.
HarpeB cereBoil BoabI CTall MPOUCXOJIUThH 3a CUET TeIUla OTpaboTaBLIEro B TypOuHE
napa B Ooiliepe-konaeHcarope. [lo pe3yiapTraTaM HCHBITAaHHA PEKOHCTPYHPOBAHHOM
TypOOyCTaHOBKH, IpoBeaeHHOU B anpene 1929 r. npod. E.H.JkoBneBsiM, TEMIIEpaTYypa
Harperoil B Ooizepe cereBoil Boabl gocturaia 90 °C. I qoNOJHUTENBHOrO Harpepa
CEeTeBOM BOJABI W B KAuecTBE pe3epBa CHYXKWIM CHEUAIbHO pa3padoTaHHbIC
MapOBOJISIHBIE CTPYHHBIE OJOTPEBATENH.

Bce paboThl 1o npeBpaiieHno TypOrUHbBI B TETUIO(QUKAIIMOHHYIO ObLIH BBIMOJIHEHbI
Ha JIeHWHIrpaJCKOM MeTallIMYyecKoM 3aBojie IMoj pykoBojactBoM M.M.I'punbepra,
Oynayiiero pa3paboTuMKa MOIIHBIX MAPOBBIX TypOuH. Llupkynsius ceTeBoil BOAbI B
CUCTEME TEeIUIOCHAOXKEeHMsI OCYIIECTBIIJIaCh HAcOCOM C TMPUBOJOM OT IapOBOM
TypOMHKH.

B suBape 1925 r. ropsiuas cereBas Boaa oT 3-U Jlenmnrpaackoit ['DC crana
noaaBaThesi B 0aku EropreBckux 6anpb Ha pacctosanu 250 Mot I'2C.

Jlerom 1925 r. oT TOro K€ MCTOYHHMKA MpOKIaabIBaeTcss maructpaib (400 M) k
KoTenbHOU OOyXOBCKOM OOibHUIIBI (HbIHE OONbHMIIA UM. HewaeBa) ¢ mepecedyeHueM
Benenckoro kaHaia no crnenualbHOMY MOCTUKY (HaJ3eMHas mpokiaaka). B korenbHOU
OOJBHULBI OBUIM YCTAHOBJIEHBI CKOPOCTHBIE TEIUIOOOMEHHHMKHM /I MOJOIPEBa BOJBI,
HUPKYJIUPYIOUIEH C TOMOIIBIO AJEKTPOHACOCOB B CUCTEMAX OTOIUIEHHS] OCHOBHBIX

3naHui. B 3maHusAX OBLTM CMOHTHPOBAHBI TEIJIOOOMEHHUKH JIJIsi HarpeBa CETEBOM
BOJIOM BOJIBI CUCTEMBI TOpSYEro BojocHaOxeHus. TakuM oOpa3om, MepBbie YCTAaHOBKH
TEIMJI0CHA0XKEHUsI ObLIN BBITIOJIHEHBI TI0 3aKPHITOM HE3aBUCUMOM cxeMe.

[IpucoenvHenne cucTteM OTOIUICHUS K TerioBOM cetn, Kpome OOyXOBCKOM
OOJILHMIIBI, TIPOBOAMIIOCH IO 3aBUCUMOM cxeMe. B CBS3M ¢ MOAKIIOUEHHEM K TEIJIOBOM
CEeTH B OCHOBHOM CTaphIX CHCTEM OTOIUJICHHEM U ONMACEHUSIMH 33 MX MPOYHOCTH OBLIO
NPUHATO K peain3alui npeanoxenue npod. b.M.Aie o npucoeAMHEHUN TaKUX CUCTEM
C MOMOIIBIO PACIIMPUTEIBHOIO COCYJa U METIN, UTPAIOIIEH poJib BOASHOrO 3aTBOpa. B
CHUCTEMax C €CTECTBEHHOH LHUpPKyIALWed, a uX ObuIOo OOJBUIMHCTBO, MOAMEIINBAHUE
oOpaTHOM BOJIBI K CETEBOW OCYILECTBIIIOCH 0€3 31€BaTOpOB. B HEKOTOPBIX 3AaHMSIX
NpUMEHSIACh MPUHYAUTENbHAS TUPKYJSIIUs (Hacocamu). Jlumb mozxke, Mo mpumepy
MOCKBBI, COCTOSUICS MEpeXo] K JJIEBATOPHOM CXEME MPUCOEAUHEHHS CHCTEM
oToruieHus. PerynupoBaHue mojaayu Temsia ObUIO MPUHATO MECTHOE KOJIMYECTBEHHOE C
noJJIep>KaHNeM B CETH OCTOSIHHOM TeMriepaTypsl nopsiaka 100 Tuc noBelieHreM ee 110
115 °C nmpu HU3KHX TeMIiepaTypax Hapy>KHOI'O BO31yXa.

B MockBe ¢ 1928 r. Hayainu mNPOBOAWTHCS AaHAJIOTHYHBIE pPabOTHI Ha
skcniepuMmenTanbHoit  TOIL[ BTU. Topsuas Boma ot TOI[ crama mojaaBaThbes
pacnonoxxeHHbiM BOm3u BTU 3aBogam («Iunamox» u «Ilapoctpoii») u 6ane. B Hauane
ceTeBasl BOJa HarpeBajlach OCTPHIM IIapOM, a BIIOCJIEACTBUM apOM U3 HEPETYJIUPYEMOIO
0T0Opa OJJHOM U3 CTaphIX MAPOBBIX TyPOUH, KOTOPBI ObLT OOHAPYKEH 3arTyIIEHHBIM.

B urore mo 4ucTo ciay4yalHbIM OOCTOSTENbCTBAM (HAJIMYHME MAaJOLIEHHOTO, HO
IPUTOAHOTO JUIsl SKCHEPUMEHTOB 000pynoBanus) 3-a Jlenunrpaackas ['DC oka3zanach
npoodpazom Oyaymux oronutenbubix TOL, a TOL BTU - npooGpa3zom npOMBIIIIEHHO-



ororutesbHBIX TOL[. O6e TOLl, HeCOMHEHHO, COOTBETCTBOBAIM PAHOHHBIM, IMOCKOJIBKY
0OCTy>KUBAJIA PA3HOPOIHBIX MOTPEOUTEICH.

CymiecTBEHHO BaXKHBIM JUISl IOCJIEAYIOUIETO OKAa3aJloCh TO, YTO ITOJYYEHHBIM B
DKCIUTyaTalli  ASKOHOMHUYECKUU dPdekr oT Temropukauu OKas3ajics BecbMa
3HAYUTEIbHBIM. DJEKTPOCTAHLIMS CO CTAPOX M3HOIIEHHON KOHJIEHCAMOHHON TypOUHOM
680 kBt ¢upmbel bpoyn-boBepu, nmeBmas 10 PEKOHCTPYKLUMH YIEIbHBIM pPACXO]
YCIIOBHOT'O TOM-

JUBa Ha BbIPaOOTKY 3JyekTpodHepruu 1046 r y.T./kBT-4, mocine peKoOHCTPYKUUU
MoKa3ajla Ha HUCIBITAaHUSX pPacxoj TOIUIMBA Ha TEIUIOQUKAIMOHHOM pexume 238 T
y.T./KBT-u.

Hauatoe B 1924 r. ctpoutenbCcTBO TEIIOBBIX ceTer oT 3-i Jlenunrpaackon 1'9C
pa3BuBaJIOCh U K 1929 r. cyMMapHasi mpOTsKEHHOCTh TEIUIOTpace aocturia 8,6 kM. Jta
ceTh cHabkana TerioM 34 aOOHEHTa ¢ TOJIOBBIM noTpediienuemM teria 53 Teic. ['ka.

B cBsi3u ¢ TeM, 4T0 yacoBo# pacxoj Temia oT Typounsl bpoyn-boepu MoHOCTBIO
680 kBT moKpbIBaJ CIHMIIKOM Malyl JOJI0 OTHYIIEHHOro Ttemia, B 1929 r. Ha
Jlenunrpanckoit '9C Obuta cMOHTHpOBaHa TypOuHa Qupmbl «JlaBaiab) MOIIHOCTHIO 5
MBT c¢ nporuBoaaBienneM 1,2-2,0 ara W COOTBETCTBYIOIIME IMapOBOJSHBIC
ITOJOTPEBATEIIH.

B Mockse B 1929 r. noctpoena KpacnonpecHenckass TOLl, cHabxaBias mapom
TeKCTWJIbHYI0 (paOpuky - Tpexropnyro Manygpaktypy. Yepes rox ot TOIL]
kocMmeTudeckor ¢dadpuku «TOXKE» (wpiHe TOII-8) ObUT moman map K 3aBojaM
«Kneiryk», «Hossiit MbputoBap» u I'TI3-1. nuna naponpoBoaa cocraBuia 6omee 1500
M, auameTp - 300 mm.

B Te e roasl npoBoauauck paboThl 1o Teriodukanuu neHTpa ropojaa. B 1931 r.
or I'DC-1 Obin1 mponoxkeH mepBbii B MOCKBE BOASHOW JIBYXTPYOHBIA TEIIOMPOBO]
muamerpom 250 mm mo Paymickoii HabGepexHoi, Ctapomy MOCKBOPEIIKOMY MOCTY,
ymuiie Bappapka x 3manuto BCHX B Kwurtaii-roponme. B ator nmepuon 8 BTU 6Obina
pa3paboTaHa mepBas TeHepalibHas cxema Teruiodukauu MockBsl ¢ KpynHeiME TOL] Ha
nepudepun ropoaa (b.M.Aky0).

Ho BoitHbl 1941-1945 1. B MockBe Obumu moctpoeHbl TOI-9 u TOII-11,
OCHAILIEHHbIE OTEYECTBEHHBIMU MAapOBBIMU TypOMHaAMu Ha mapamMerpsl napa: 30 ara u
400 °C. CymmapHasi yCTaHOBJIEHHAs MOIIHOCTh TEIJIOPUKALMOHHBIX TypOUH JOCTUTIA
25 MBrTt. K 1941 r. B Mockse B padote Haxoguiock 6 TOLl. B ropoae nmenock 63 km
BOJSIHBIX M 13 KM MapoOBBIX TEIUIOBBIX CETE€H, K KOTOPHIM OBbUIM MOJKIHOYEHBI 445
KUJIBIX 3/IaHUSI U HECKOJIBKO JIECSATKOB MPOMIPEAPUSITHI.

Bxitouenue B paboTy MepBbIX TEIUIOQUKAIIMOHHBIX YCTaHOBOK B JIEHMHrpaae u
MockBe SIBUJIOCH CTUMYJIOM JIJIs1 pa3Butus terodpukanuu B MiBanose, Kazanu, Poctose,
Camape, SIpocnasie u Ipyrux ropojax. AKTUBHAsI padoTa Mo Mporaranjie 1 BHEIPEHUIO
teriopukanuu  npoBoAwiack OTAENIOM TMPOMBIIUICHHOW DJHEPreTHKH, a 3aTeM
co3ganabiM nipu ['maBanepro BCHX Komuterom mo Ttemnodukamnuu, pyKOBOJAUMBIM
npo¢. XK.JI.Tamep-Tanenbaymom.

Ocobenno mmpokoe pazButue Temnodukaruu B Poccum Havamocs B 1931 1.
Hapsny ¢ panbHeiimuMm ctpoutenbctBoM TOL] HeOOIbIION U cpellHe MOIIHOCTH MpPU
OTJICJIbHBIX TPOMBINIJICHHBIX TPEANPUITUAX U B HEOOJBIIMX TOPOJAaX HAyaaoCh



CTPOUTENBCTBO MOIIHBIX 1O TOoMy Bpemenu (100-200 MBT) TOIl mns palioHHOTO
TEIJIOCHA0KEHUsT B KPYIHBIX TOPOJax © TPU BHOBb CO3/JaBAEMBIX KPYIMHBIX
MPOMBITIUICHHBIX KOMOMHATAX.

K 1940 r. nepen Hauvamom Benukoir OTeuyecTBEHHOW BOWHBI, MOIIHOCTD
nerctByronux B crpane TOL[ cocraBuima 2000 MBT, MpOTS)EHHOCTh MarucTpaabHbIX
TEIJIOBBIX ceTelt 650 kM u rogoBoit ornyck Terna 100 muu ['Jx (24 mun T'kan).

Bo Bpemsi BOITHBI MHOTO HPEANPUATUN U 3JIEKTPOCTAHIMKN OBLUIO 3BaKyMpPOBAHO Ha
BOCTOK. Bcero Obuio »3BakyupoBaHHO Oosiee 60 3JEKTpOCTaHLMA CyMMapHOM
MotHocThi0 5800 MBT, 3 Hux 1000 MBT - Mmomnoctu TOL. ITo Mmepe ocBoOOXneHUS
TEPPUTOPHUM CTpaHbl OT (AIIMCTCKUX 3aXBATUYMKOB, HA4aJloCch BoccTaHoBleHue TOL B
EBponerickoit yactu crpanbl. K 1950 r. ycranoBinenHas momHocth TOL[ cocraBmia
5000 MBrT nipu rogoBoMm otirycke teruta 293,3 mua I'JIx (70 muH 'kan).

Haynmnas ¢ 1950 r., Hayajacs MHTEHCUBHBIH pocT  3(P(HEKTUBHOCTH
sHeprocHabxkarmux ycraHoBok. Ha TOIl cranmu ycraHaBiauBaThbcad TypOUHBI Ha
BBICOKHE TapamMeTphl mapa. B 1957 r. JIM3 u3rotoBua nepByO TEIUIO(PUKAIMOHHYO
Typouny tuma I[1T-50-130/2 momuocTeio 50 MBT Ha HauanbpHBIC TapamMeTpbl Tapa:
nasnenue 13 Mlla u temneparypy 565 °C ¢ nByMs peryiupyemMbIMH OTOOpaMH Tapa.
[ToBbllIeHHE HayalbHBIX NapameTpoB napa Ha TOLl maer Takxke Ommskue k KOC (Ha
Takhe K€ MapaMeTphbl) IMOKa3aTead MO pacxoAy TOIUIMBAa MpU pabore 1o
KOHJIEHCAalMOHHOMY LHUKIy. OCHOBHBIM ycioBueM 3¢ dekTuBHOM padoTel TOL ocTraercs
TpeOOBaHHE MAaKCUMAJIbHOM BBIPAOOTKH JIIEKTPOIHEPTUU MO TEIIOPUKALMOHHOMY
LUKITy, JUIs 4ero TpeOyeTrcst aiurenabHas 3arpy3ka otdbopoB TypOun TOLl mo ormycky
teria. s oronurensubix TOLl Takol pocT BbIpaOOTKU 3JIEKTPOIHEPTUN BO3MOXKEH 3a
CUeT MPUCOEAUHEHHS] KPYTJOroJ0BOM HArpy3KH TOPSYEro BOJOCHAOXKEHUS, a TaKKe
paboThI TIpU ONTUMAIBLHOM KOd(hduIMeHTe TeroPpuKaluu, HaXoAsSIIeMcsl B TIpeienax
0,5-0,65. Harpy3ku ropsiiero Boio-

cHabxkennst Ha TOIl B mepuom 1950-1960 1. Onaromapst WHTECHCUBHOMY
KWIMILHOMY CTPOUTENbCTBY Jocturin 15 %. Takas ngonsd Harpy3ku Tropsiuero
BOJIOCHA0KEHUS Jlaa BO3MOKHOCTh YBEJIWYUTH T'OJJOBOE YMCIIO YAaCOB MCIOJB30BaHUS
HOMMHAJIBHOU TEMJIOBOM MOIIIHOCTH 0TOOpOB TypOuH A0 3700 yacoB B ro.

[loBbllIeHHE MaKCUMaJbHBIX Temmeparyp cereBol Boael 10 150 °C 6bwIO
MPAKTUYECKH MOBCEMECTHO JOCTUTHYTO K 1955 T., a HOBbIE TUIBI TypOWH, HaYMHAsA C
1948 1., BBIMYCKAIUCh C BEPXHUM MPEACIIOM JIaBJICHUS Mapa pPeryaupyemMoro otoopa
0,25 MIla. IlepeBon pexxumoB TOLl Ha oTmyck Termiaa OoT TypOUH ¢ Kod(hdUIIEHTOM
teroukanuu 0,5 3amepikancs u3-3a CYHIECTBEHHOTO UX YAOPOKaHHUS, CBSI3aHHOTO C
YCTaHOBKOM JTOPOrOCTOSLIUX MaporeHepaTopoB, HEOOXOAMMBIX Uil mofauu yepe3 POY
rnapa Ha MHUKOBBIE CETEBbIE MojorpeaTenu. KapauHanbHOE pelIeHUE A3TOM 3aJadu
nocaeaoBaio Juiib B 1959 r., korna Ha TOL mosBUIMCh MUKOBBIE BOJOTPEHHBIC KOTIIbI
koHCcTpykimu BTU u Opr-sHeproctposi. MaccoBas ycTaHOBKa TakuxX KOTJI0B Ha TOI]
s ogorpeBa Boawl ¢ 110-115 °C mo 150 °C obecneumiia MOYTH MOBCEMECTHBIN
nepexon TOL[ Ha paboTy ¢ onTUMaNbHBIM KOA(P(GUIIMEHTOM TEIUIO(UKALNU, PABHBIM
0,4-0,5. Tlpu Takux ero 3HAYCHHWSIX W JoJie Topsyero BomocHaOxkeHus 10-15% umcimo
4acoB HMCIOJIb30BaHUSI 0TOOPOB TypOuH Bo3pocio A0 4000-4500 ¢ coOTBETCTBYHOUIUM
COKpAILIEHUEM BBIPAOOTKH 3JIEKTPOIHEPTUHU MO KOHICHCALIMOHHOMY LIUKITY.



Hauyunas ¢ 1954 r., B cBa3u ¢ pocrom HedTenoObiun B Ilpuypanbe Haudaaoch
COOpY’)KeHHE psiia He(TEemeperoHHbX 3aBOJOB OOJBIION MPOU3BOIUTEIBHOCTH, IS
KoTophiX notpedoBanuch TIL] momHuocThio 200-300 MBT. [{ns atux TOL Typounsr 25
MBT nenecoobpa3zHo ObLIO 3aMEHUTH TYpOMHAMH C €IWHHUYHOW MOIMHOCTBhIO 50-60
MBrT. Takue AByx oTOOpHBIE TypOMHBI ObUTH co3aaHbl B 1956 1. Ha naBnenue 9,0 Mlla
Ha JIM3 u B 1957 r. nHa YTM3 na paBnenuwe mapa 13,0 MIla. [lo mepe pocta
TEXHOJIOTUYECKOW TEIUIOBOM HArpy3kM Ha TakKUMX 3aBOJAX, a TAaKXKe C Ha4daloM
CTPOUTENBCTBA XUMUYECKUX KOMOMHATOB JUIsl IPOU3BOJCTBA yIOOPEHUM, MIACTMACC U
MCKYCCTBEHHOI'O BOJIOKHA, MMEBIIHUX MOTpeOHOCTh B mape a0 600-800 1/4, BO3HMKIA
HEO0OXOJAMMOCTh B BO300HOBJICHUM NPOU3BOJACTBA MPOTUBOJABICHYECKUX TYpPOUH, HO
YK€ Ha BBICOKME NapaMeTpbl mapa, a uMeHHo Ha 13,0 MIla. Beimyck Takux
MPOTUBOJIABIIEHYECKUX TYpOUH MoltHOCTHI0 S0 MBT Obu1 HauaT Ha JIM3 B 1962 T.

Nzrorosnenne Typ6un P-50-130 B3amen typOun JIM3 BP-25-2 na nasnenue 9,0
MIIa pemano 0JHOBPEMEHHO TPU 3a1aUHU:

1) moBbIICHHE HAYATBLHBIX TTapaMeTpoB mapa ¢ 9,0 mo 13,0 MIla u

2) monmxeHue npotuBoaasienus ¢ 1,8 1o 1,0 MIla, 4To B COBOKYIIHOCTH JaBaio
POCT yJIeTbHOM BRIPAOOTKH Ha TeII0BOM oTpedneruu ¢38,2 no 50 kBr-u/I'JIx,

3) OBBIIIICHHE MOIIHOCTH MPOTHBOJABICHUECKUX TypOouH m050 MBT, T.c.
BBIPAaBHUBAHUE WX MOIIHOCTH ¢ Typomaamu [1T-50.

OTcyTcTBHE B HOMEHKIIATYPE U3rOTOBIIAEMOro 000opyAoBanus Typoun 50 MBT s
otonuTesbHBIX TOL] mpuBeo kK HEOOXOIUMOCTH UCTIONB30BaHus Ha Takux TOLl TypOoun
tuna IIT, wanpumep, nHa TIL[ Ne 9, 11, 12,16, 20 u 22 MocsHepro u ap. ITo
YBEJIMYMBAJIO HA HUX JIOJIIO BHIPAOOTKH 3JEKTPOIHEPIHH MO KOHJIEHCALIUOHHOMY ITUKITY
U CYIIECTBEHHO CHIKAJIO YICIbHYIO BBIPAOOTKY JJIEKTPOAHEPTUUM Ha TEIJIOBOM
NOTpeOICHUH.

K »TomMy BpeMeHHM pa3BUTHE KUJIUIIHOTO CTPOUTEIBCTBA B KPYMHBIX KHIIBIX
nentpax (MockBa, Jlenunrpaa u zp.) cosnano 0aszy JUisi COOPYKEHUS 3HAYUTEIHHOTO
gucia ortonuTeabHbIX TOILl momuocthio 300-400 MBT m Gonee. B sToT mepuosa Bo
BcepoccuiickoM TEIOTEXHHUECKOM WHCTUTYTE OBLIM pa3paboTaHbl MpOGUIN HOBBIX
TUTIOB OCHOBHOTO 00opymoBanus TOLl: TemnodukarmoHHbIX TypOUH MOITHOCTHIO 50 H
100 MBt (mpod. S.M.Pyounmreiin, npod. E.S.CokonoB), MHUKOBBIX BOJOTPEHHBIX
kotioB (mpod. JI.b.Kpons, H.M.XKupnos). Ilo stum pazpadborkam YTM3 (/.I1.By3uHn,
E.V.beHeHcoH) ObUIH BBIMOJIHEHBI MPOEKTHI M U3rOTOBJIEHBI HOBbIE TypOuHbI Ha 50 MBT
(1960 r.) m 100 MBT (1962 r.), oTauyaromuecs: MOBBIIIIEHHON AKOHOMHUYHOCTHIO U
ABJIIONIMECS JI0 HACTOSLIErO0 BpEMEHU Haubosee pacnpoCTpaHEHHBIM OCHOBHBIM
obopynoBanuem TOILl. PazpaGoranHbie BOAOrpeilHbIE KOTJIBI TMOJIYYUIH LIUPOKOE
pacrpoCTpaHEHUE HE TOJBKO B KadecTBe MHUKOBbIX Ha TOLl, HO M Kak OCHOBHOE
000pyI0BaHUE PaliOHHBIX KOTEIbHBIX.

[IpuHIIMTIHATBHBIM OTIUYHEM ITHX HOBBIX THUIIOB TYpOUH OBLJIO MPUMEHEHHE B HUX
JIBYXCTYIIEHYATOTO MOIOTPEeBa CETEBOM BOJBI C UCIOIb30BaHNEM HUXKHEro oroopa 0,05-
0,2 MIla u Bepxuero otbopa 0,06-0,25 MIla u BO3MOXHOCTBIO TEepeBO/a TypOUH B
pexuM paboThl C NPOTHUBOAABICHUEM IMPU KOHJIEHCAIIMM BBIXJIOIIHOIO TIapa B
BBIJICJICHHOM B KOHJEHCAaTope TypOMHBI CIIELHUAJIbHON MOBEPXHOCTU (CETEBOM IYyYOK)
JUIA TIOAOTPEBA CETEBOU WU MOANTUTOYHOU BOIBL.



Haunbonee sddextuBHoit Obiia padora Takux TypowH Ha TOL[, kK KOTOpBIM
MPUCOCIUHSAIIUCh TEIJIOBBIE CETH C TMOTPEOUTENSIMU TOpPSYEro BOJIOCHAOKECHHUS,
BKJIFOUEHHBIMH I10 3aKpBITOM CXEME HarpeBa BOJOINPOBOJHOW BOAbL. B Takon cxeme
oOpaTHasi BOJia U3 CHUCTEMbl OTOTUICHMSI JOTOJHUTEIIHHO OXJIAXIAeTCsl U MOCTYIAaeT Ha
TOIl ¢ temneparypoir 30-50 °C. Coueranue cxem TOIl ¢ HOBbIMH TypOHMHAMHU,
MMEIOIIUMHU J[Ba TEIUIOPUKAIMOHHBIX OTOOpa, M CXeMbl AO0OHEHTCKUX BBOJIOB C
MOCJIEJOBATENbHBIM COECIMHEHUEM TEINIOOOMEHHHKOB T'OPSYEro BOJOCHAOKEHHUS a0
BO3MOXHOCTh MOBBICUTh Ha TOL[ B Temible JHU OTOMUTENBHOIO CE30HA 3HAUECHHE
yAENbHON BBIpaOOTKHU 3JekTposHepruu 10 148 kBt-u/I'[[x. B pe3ynbTaTe moBbieHUs
HAaYaJIbHBIX TApaMeTpOB IMapa ObLIO JOCTUTHYTO CHUXXKEHHE CpPEIHEro YIEIbHOTO
pacxona ycnoBHoro TominuBa ¢ 440 no 395 r y.1./kBT-u mpu cpemHux pacxonax
ycinoBHoro ToruBa Ha KOC Tex ke mapameTpoB 437 1 y.T./kKBT-u.

3a 10 net (c 1950 mo 1960 r.) va TOL 6p110 ycTanoBiaeHo 6omnee 500 TypOuUH C
nasienuem 9,0 Mlla cymmapHO# MOIIIHOCTBIO OKOJI0 9 MIIH KBT.

VYcranoBka Ha TOL Typoun MomtHOoCTRIO 50-100 MBT ¢ naBnenuem mapa 13 Mlla,
HayaBmascs mocie 1960 r., uMmena cieacTBUEM 3HAYUTEIBHBIA POCT 3((PEKTUBHOCTH
paboter TOLI.

K 1970 r. B cucreme MunsHepro Obuio coopyxeHo 6osiee 100 HOBbIX TOL[ M
yctaHoBieHO ©Oonee 600 TtemnopukanMoHHblx TypOuH. CyMmMmapHass MOILIHOCTb
Ter1o(UKAUOHHBIX TYpOUH yBenuuunack ¢ 16,6 miuu kBt 10 47,0 muH kBT.

K 1975 r. momHOCTh TYpOUH, ycTaHOBIeHHBIX Ha TOLI, Bo3pocia g0 58,5 muH kBT
IIPU TOJIOBOM OTITyCKe Teruia okoJio 3820 muH I'/Ix.

B cocraBe o0opynoBanus otronutenbHbix TOL] mosiBunace Typouna T-250/300-240
Ha 3a KpuTuyeckue mnapameTrpsl mnapa 24,0 MIla u 540 °C ¢ npuMeHEHUEM
npomMriieperpeBa, a st npombiinuieHHbIx 1O YTM3 B 1973 r. Obuta M3roToBieHa
typouna [1T-135/165-130 na gasnenue 13,0 Mlla.

Crnenyer OTMETUTH BBIJAIONIYIOCS POJIb B CTAHOBJIICHUM TEIUIOQUKAIIMN YUEHBIX U
WH)XCHEPOB, MOCBATUBLINX CBOIO MPO(ECCHOHAIBHYIO JESATENbHOCTh TEOPETUYECKOMY
ee 00OCHOBAaHMIO, MPAKTHUYECKOMY BHEAPCHHUIO W TOATOTOBKE KBATM(DHUIIMPOBAHHBIX
KaJIpOB.

Jr1o, kpome ynomsHyThiX Bbie: npod. Cepreit @enoposuu Konber (OPI'POC,
MUCH), npod. E¢um Axosnesuu CokonoB (MOU,

BTH), akaxn. Jle Anexcangposuu MenentbeB (COU), npod. Enuzap denopoBuy
bpoackuit (JIMCHN), unx. Esceit Ilerpouu Llly6un (I'M-ITPOKOMMYHO3HEPTO),
k.T.H. Huxonait KoncrantunoBuu I'pomoB (Termmocets Mocauepro), k.1.H. Hcaak
ConomonoBuu Jlanun (Temnocers Jlenanepro), k.1.H. bopuc Hocudouu ['enkun
(OPI'POC), x.1.H. Anekcannp IlerpoBuu Cadonor (Temnocers Mocanepro), mpod.
Bnanumup bepnapaosuu Ilakmsep (BTU), unxk. Anekcanap AnexcannpoBuy Hukomnaes
(T3II), k.1.H. Cemen SAxkosineBuuy benunckuii (MOU), k.T.H. Bacummii IlerpoBuu
Kopeitaukos (BHUITUOHEPI'OITPOM), a Takxke MHOTHE APYTU€ YUEHbIE U HHXKEHEPBDI,
OTJIaBIIME JENy pa3BUTHS TeIUIO(QUKAIMU CBOW CHUJIbI W 3HaHWI. MHOTHE U3
YOOMSHYTBIX YYEHBIX SIBIISIOTCS aBTOpaMu (yHIAMEHTAIBHBIX MOHOTpaduii u
y4eOHUKOB, KOTOPBIMH CIICIIHAIMCTHEI B OOJACTH TEIIOPUKAIMKA TIOJB3YIOTCS [0
HACTOSIIIEr0 BPEMEHHU.



3. HepCHeKTI/IBbI Pa3sBUTHUA TOINVIMBHO-3HCPTCTUYICCKOI'O
KOMILJIIEKCaA

TemnsiocHat:xxenne

CrpaTernueckiumu HeIsIMU TeIIOCHA0KEHHUS SIBIISIOTCS

* HAJEKHOE CHA0)KEHHE TEIIOM 3KOHOMHKHU U HACEJICHUS CTPAHBI;

* TOBBIIIEHNE 3(PPEKTUBHOCTU (DYHKIIMOHUPOBAHUS U 00ECIIEUEHHE YCTOMYUBOTO
pa3BUTHS OTPACIIHM HAa 0a3e HOBBIX COBPEMEHHBIX TEXHOJIOTHIA;

* MaKCHUMAaJIbHO 3(P(EeKTUBHOE HCIIOIB30BaHNE BO3MOKHOCTEH KOT€HEpaIluH.

Jnst MoCTHKEeHMsT 3THX LeJedl MpelycMaTpUBAETCSl PEIICHUE CIEAYIOIIUX OCHOBHBIX
3a/1a4:

* pa3paboTka mporpamMmbl pepopMUpOBaHUS TeruiocHaOkeHuss B Poccuu u
CO3/IaHKE TOCYIapPCTBEHHON CUCTEMBI YIIPABJICHUS MPOIECCaMU TEIJIOCHA0KEHUS;

* IEPecCMOTp TMOJHUTUKU TEIJIOCHAOXKEHUs TOPOJOB M MPEANPUATUA B YacTH
ONTUMAJIBLHOIO CHUKEHHUS YPOBHEW IEHTpaIU3alMK C LEJbI0 MOBBIIIECHUS HAAEKHOCTH
TETJIOCHA0KEHUS M CHUKEHUS 3aTpaT Ha mepeiady TeIJIOBOM SHEPTHH;

* pa3paboTKa W OCYIIECTBIEHHWE MEp TOCYIapCTBEHHOTO PETYJIHPOBAHUS IS
oOecrieueHus: KoMmepueckod H(PEeKTUBHOCTH TeropuKaMu W JUIsi COXPaHCHHS
MEPBUYHBIX YHEPTOPECYPCOB, CHUKEHUS BPEAHBIX BHIOPOCOB OT PHEPrOMCTOYHUKOB B
OKPY’KAIOLIYIO CpENy, PAMOHAIBHOIO UCTIOJIB30BAHUS TEPPUTOPUI TOPOIOB.

CypoBble KIMMaTh4yeckue yciaoBusi B Poccuu mpeponpeaenstoT TermiocHa0)eHne
KaK Hau0oJiee COLMAIbHO 3HAYMMbINA U B TO K€ BpeMsl Hau0oJiee TOIITMBOEMKHI CEKTOP
PKOHOMUKH: B HeM mnotpebisercs modutu 40% sHEpropecypcoB, HCIOIB3YEMBIX B
CTpaHe, a 0oJiee MOJIOBUHBI ATHUX PECYpPCOB MPUXOJIUTCS HAa KOMMYHaJIbHO-OBITOBOM
cexktop. HecMoTps Ha 3T0 TeriocHabkeHne B OTIUYHE OT OCHOBHBIX oTpacieit TOK ne
MMEET €IUHOM TEXHUYECKOM, CTPYKTYPHO-MHBECTUIMOHHOW, OPraHU3allMOHHOW U
DKOHOMHMYECKON  MONUTUKH.  OTHOCUTEIBHO  MPO3payHbl  JIMIIb  CUCTEMBI
[EHTPAIM30BAHHOTO TETUIOCHAOKEHHUS U B WX YUCJE - TEIUIO(DUKAIMOHHBIE CHCTEMBI B
coctaBe AO-3Hepro, AO-3JIEKTPOCTAHIIMA U COOTBETCTBEHHO - XoJauHra PAO «EDC
Poccum».

He Bexnercs pa3paboTka CBOJHOTO TEIJIOBOro OanaHca cTpaHbl. B pesynbrare psn
HaIpaBJICHUI MPOU3BOACTBA U HCIOJIb30BAHUS TETUIOBOM SHEPIUU HE YUYUTHIBACTCS U,
CJIEI0BATENBHO, HE OLIEHUBAETCSI DHEPIETUYECKU M DKOHOMHYECKHU.

B mnacrosimee Bpemss okono 72% Bcell TEMIOBOM DJHEPIUM MPOU3BOIAUTCS
[IEHTPATU30BaHHBIMU HUCTOYHUKaMU (MoITHOCTRIO Oosnee 20 I'kan/d4), octanbHbie 28%
MPOU3BOJATCS  JICIICHTPAIM30BAaHHBIMM ~ MCTOYHMKaMH, B ToM uwucie 18% -
ABTOHOMHBIMU W WHIWBHAYaJbHBIMH HCTOYHUMKamMu. Kpome TOro, He3HauuTelbHAs
4acTh CIpOCa Ha TEIUIOBYIO 3Hepruto (4,5 %) ynoBIeTBOpsETCS 3a CUET yTUIIM3aluu
COpOCHOTO Teruia OT TEXHOJOTWYECKUX YCTAaHOBOK, a JIOJS TeIUia, MOJy4aeMoro OT
BO300HOBJISIEMBIX UCTOUHUKOB HEPTUH, PEHEOPEIKUTEIHHO MaJa.

B Poccun anextpo3HepreTika TeCHEHIUM 00pa3oM CBsI3aHa ¢ TEIIOCHA0KEHUEM:
Ha TEIUIOBBIX 3JEKTPOCTAHLMIX Mpou3BoauTcs Oosiee 60 % 3M€KTpUYECKON U MOYTH
32% TernnoBOM PHEPruu, UCIOIb3YEMOU B CTpaHE; MPU 3TOM MPAKTUYECKHU TPEThSI YacTh
ANEKTPOIHEPrun, npousBoauMoit Bcemu TOC, BbIpadaThiBaeTCs B TEINIO(PHUKAMOHHOM



(KOMOMHUPOBAHHOM ) IUKJIE.

DddexTuBHOCTh padoTsl TOLI 061ero noip3oBanus u psaga deaepanbHbix [ POC
c OonpmuMuU OOBEMaMU OTIIyCKAa TEIUIa BO MHOTOM 3aBUCUT OT d(PPeKTUBHOCTU
(GyHKIIMOHUPOBAHUS CUCTEM IIEHTPATU30BAHHOTO TETUIOCHA0KEHHS, B COCTaBE KOTOPHIX
paboTaroT ATU CTAHIIMH.

Kpome ykazannsix TOIl u I'POC, a Takxkxe ATOLI, B ropoagax paboTtaer MHOIO TaK
Ha3bIBa€MbIX MPOMBINUICHHBIX TOIl W KOTENbHBIX, KOTOpHIE BXOASIT B COCTaB
MPOMBIIIJICHHBIX MPEANPUATUN U CHA0XKAIOT UX, a TAK)KE MPUICTAIOIINE KUJIbIE PalilOHBI
TEIUIOBOM (MpeXJe BCEro) M IJIEKTPUUYECKOW HIHeprueil. bombloe KoauuecTBo
KOTEJIbHBIX HAxXOJWTCS B MYHMIMIAILHONW COOCTBEHHOCTH. WHAMBHUIyaIbHBIE
KOTEJIbHbIC, BCTPOCHHBIC B OTAIJIMBAEMbIC 3/IaHUSI UM MPUCTPOCHHBIE K HUM, OOBIYHO
SBJIIOTCS. COOCTBEHHOCTBIO T€X XO3SHUCTBYIOIIUX CYOBEKTOB, KOTOPHIM IpPHUHAJIEKAT
yKa3aHHbIC 3/1aHMUS.

CucreMbl  IEHTPAJIM30BAHHOTO  TETUIOCHAOXKEHHSI  SIBJISIOTCS  JIOKAJbHBIMU
MOHOTIOJIMSIMU.

B oOmem cucreMamu TEHTpaTu30BaHHOTO TemiocHaOxkenus B Poccun
BbIpabateiBaeTcs okoio 1,4 mupa ['kan B roa. Oxono 600 miH ['kan TemioBoi SHEpTruu
€XKEroJIHO MPOU3BOAAT 68 THIC. KOMMYHAJIBHBIX KOTEJIbHBIX. B OONBIIMHCTBE KPYITHBIX
ropoaoB (6osiee 100 ThIC. yen.) EHTPATU30BaHHBIM TEIJIOCHAOKeHneM obecneueHo 70-
95% >xwunoro ¢oHza.

Oxono 50% 00BEKTOB KOMMYHAJIBHOTO TEIJIOCHAOXKEHHSI U MHXKEHEPHBIX ceTei
TpeOyIOT 3aMeHbI, He MeHee 15% HaxomsaTcst B aBapuitHoM coctosinuu. Ha kaxasie 100
KM TEIUIOBBIX CETel €XEroJHo peructpupyercs B cpeanem 70 nospexaenuid. [lorepu B
TeIoBbIX ceTsax aocturaroT 30%. [Tomumo moTeps Tera, ¢ yTeukaMu TeTUIOHOCUTES
©KEeroAHo TepsieTcss Oosiee KyOokuiomeTpa Bonbl. 82% o0O0mIel MNPOTAKEHHOCTH
TEIJIOBBIX CETeH TPeOYIOT KalUTaJIbHOTO PEMOHTA WM MOJTHOM 3aMEHBI.

K  OCHOBHBIM mpHYMHAM TaKOrO0 COCTOSHUS CHUCTEM KOMMYHAaJIbHOTO
TEIJIOCHA0KEHUST OTHOCATCS: nedunut (GUHAHCOB, U3HOC OOOPYMAOBAHMS U TEIJIOBBIX
ceTel, ciaboe YNpaBlIEHUE U HEPEUICHHBIE BOMPOCHI PA3rpaHUYEHUs MOJHOMOYUN U
OTBETCTBEHHOCTH B KOMMYHAJIbHOW 3HEPreTUKE, OTCYTCTBHUE MEPCHEKTUBHBIX CXEM
Pa3BUTHSI CUCTEM TEIUIOCHAOKEHHUS U T.I1.

HakonuBiinecs 3a MHOru€ rojibl MpoOJeMbl B TEMJIOCHAOKEHUU OTPULATEILHO
CKa3bIBAIOTCS HA HOPMAJIbHOM  (YHKIMOHUPOBAHMM HE TOJBKO  JKHJIMIIHO-
KOMMYHaJIbHOTO KoMmIuiekca, HO 1 TOK crpansbl. [loaToMy ux pelieHune u npoBoguMas B
Hactosiiee Bpemsi pepopma KKX nomkHbI ObITh OpraHU3allMOHHO W 3KOHOMHYECKH
cBs3aHbl ¢ pectpykrypuzanueit PAO «EDC Poccun» u npeobpa3zoBaHUsIMU B Ta30BOM
OTpAacCIH.

Jyist periieHust HAKOMUBIIUXCS TPOOJIEM B TEIJIOCHA0KEHUH, KOTOPBIE MPOSBUINCH
B TOCIEAHUE TOJbl OCOOEHHO B JKWJIUIIHO-KOMMYHAJIBHOM CEKTOPE U CBSI3aHBI C
AKCILTyaTaluein u JaIbHEUIIUM pa3BUTHEM CUCTEM TETMIOCHA0KEHUS
(UeHTpaNM30BaHHBIX,  JICIEHTPAIU30BAHHBIX,  ABTOHOMHBIX,  HMHAWBUIYAIbHBIX),
HEOOXOMMO OCYIIECTBICHUE KOMILIEKCa MEP, B YACTH:

- COBEpIICHCTBOBAHUS OPraHU3allMOHHON, HOPMaTUBHON U IPABOBOM 0a3bl:
* 00beAMHEHUE TEIUIOBBIX ceTeil AO-3HEepro U MyHUIIMNATBHBIX TEIJIOBBIX CETel



B paMKax OJHOT'O dHEPronpeanpusTHs (0T KOJUIEKTOPOB UCTOYHUKOB TEIIJIOBOM SHEPTUU
JI0 KOHEYHBIX IMOTpeOuTEeNICii), YTO OAHO3HAYHO OIPEACIUT OTBETCTBEHHOCTh TAaKUX
MPEANPUATUN 32 HAZC)KHOE U SKOHOMUYECKU d(PPEKTUBHOE TETNIOCHAOKEHHE KOHEYHBIX
noTpeduTeNe CO BCEMH BBITEKAIOMIUMH M3 ATOTO TPABOBBIMHU, SKOHOMUYECKUMH H
TEXHOJOTHYECKUMHU TocneacTBusMu. Ilpu 3tom B mpouecce pedopmupoBanms KKX
JIOJDKHBL OBITH PEHIEHbI BOIMPOCHI 1O CO3JaHUI0 KOHTPOJIUPYEMBIX MOTPEOUTEIIMU
OpPTCTPYKTYP, OTBETCTBEHHBIX MEPE]] HACEIECHUEM 3a OKa3aHUsI KOMMYHAJIbHBIX YCIYT O
TEIIOCHA0KEHUIO;

* OOHOBUTH, PACHIMPUTH U MPHU HEOOXOJUMOCTU CO3J]aTh 3aHOBO, KOMILJIEKCHYIO
HOPMaTUBHYIO 0a3y, peryJMpyIollyl pelieHrue MpodiieM TEIIOCHAOXKEeHUS! CUJIaMH U
CpeJCTBAaMHM BCEX IPOU3BOJAMUTENICH TeIIoBOM 3Hepruu. [Ipu 3TOM HOKHBI OBITh
CO3/1aHbl OPraHU3AIMOHHO-TIPABOBbIE U KOHOMHUYECKHE MEXaHU3MbI MO pa3paboTKe U
peanM3alid  HOBBIX KOMIUIEKCHBIX TEHEpPaIbHBIX IUIAHOB JJIEKTPO, Ta3o U
TEIUIOCHA0KEHUsT TOPOJIOB C YYETOM ONTHUMAIbHOM  CTPYKTYpPhl TEPBUYHBIX
HPHEPrOPECYpPCOB, CTEMECHH IEHTPAIU3alUA TEIJIOCHAOKEHUS M TeIUIOMUKAINK, YTO
JIOJDKHO 00eCIeYyuTh MUHUMH3AIMI0 Tapu(oB HA TIPOU3BOJACTBO U Mepeaady TEIIoBON
SHEPIUH;

* co3laTh HMHGPOPMAIMOHHO-aHATUTUYECKUE O0a3bl JaHHBIX U OpPraHU30BaTh
MOHUTOPHUHT BCEX JIEUCTBYIOUIUX CUCTEM TEIJIOCHAOKEHUS JIJIs ONPEICTCHUS PEATbHBIX
3aTpaT HHEPropecypcoB, pacXOAyeMbIX Ha TEIUIOCHAOXKEHHE, C MOCIeAYIolIeH
KOPPEKTUPOBKOHN (MpH HEOOXOAMMOCTH )HAMIPABICHUN pPa3BUTUS TEIJIOCHAOXKEHUS B
ropojie, B peruoHe, B CTPaHe;

- pa3pabOTKX HOBBIX MOJIXOJIOB K TapU(PHOMY PEryJIUPOBAHUIO, YIIPABICHUIO CITPOCOM U
Pa3BUTHIO PHIHOYHBIX OTHOIICHUH:

* BBEJICHHE CUCTEMbI Tapu(OB HA TEIUIOBYIO SHEPTUIO C BHIJCICHUEM CTABOK 3a
MOIIIHOCTh W DJHEPrul, a Takke auddepeHImpoBaHHbIX TapudoB Mo oObeMam
noTpeOeHusl, BpEMEHHU TOJla, YUCIY YacOB HUCIOJIb30BAaHUS MaKCHUMyMa Harpys3ok, H
[JIABHOE - OT/AEJIBHO MO TOpoAaM(BO3MOXHO, U MO OTHAEJIbHBIM HCTOYHUKAM) C LIEJbIO
UCKJIIOYEHUS MEPEKPECTHOrO CyOCHIMPOBAHUS HEAKOHOMUYHBIX MCTOYHHMKOB TEIlIa 3a
CYET BHICOKOPEHTAOEIbHBIX;

* MOBbIIEHHE OS(PPEKTUBHOCTH (PYHKIIMOHHUPOBAHUSA SHEPIOMCTOYHHKOB U
TEIJIOBBIX CETEH 3a CUET CHMXKEHHS M3JIEPKEK MO CUCTEME TEIUIOCHAOXKEHHS B LIEJIOM,
MPUBJICYCHUSI YACTHBIX HWHBECTUIMNA, CO3JaHUS YyCJIOBUH Il  MOpeBpalieHUs
TersIocHa0XkeHus B cpepy, NpUBIIEKaTENbHYIO JIJIsl OM3Heca;

* o0OecrneunTh yMOpPaBICHHE CIPOCOM Ha TEIUIOBYID JHEPrui0 CUjlaMu M
CpellicTBaMHM MOTpeduTesnel (a He OCTABIIMKOB TEIIa, KaK 3TO JI0 C UX MOp MPUHATO B
Poccumn), ana dero morpeOyeTrcsi MaccoBOE BHEIPEHUE CHUCTEM AaBTOMATHYECKOTO
PETYJIMPOBAaHMSI HA TEIUJIOBBIX MYHKTaX Yy KOHEYHBIX MOTpEOUTENEH C MOATAlHBIM
MEPEX0/IOM Ha HE3aBUCHMbBIE CXEMbl NPUCOCANMHEHUS K CETH U BHEAPEHUEM
KOJIMYECTBEHHOTO Y KOJMYECTBEHHO-KaYE€CTBEHHOTO PETYJIMPOBAHUS OTITyCKa TEIUIOBOM
DHEPTUHU, KOTOPast MOXKET ObITh TIOCTaBJICHA (TT0/TaHA) B CETh OT Pa3JIMYHBIX NCTOYHHUKOB,;

. Pa3BUTHE PHIHOYHBIX OTHOIICHUA W U3MEHEHUE CTPYKTYPHI COOCTBEHHOCTH,
YTO TMOBJHUSET HAa CTPYKTYpy MPOU3BOJACTBA TEIUJIOBOM DSHEPrud B HANPABICHUU
JELICHTpaIU3alii U MEHbIIEH 3aBUCUMOCTH OTA O-3HEPTO;



- TEXHH4YE€CKOI'0 NePeBO0PYKEHUA OTPACIIN:

* OCYIIECTBJICHUE PEKOHCTPYKUHUH, MOJACPHHU3ALMN U PA3BUTHS JEUCTBYIOLIUX
CUCTEM IICHTPAJIM30BAHHOTO TEIJIOCHAOKEHUS C LEThI0 MaKCUMaJIbHO BO3MOXKHOTO
WCIIOJIb30BAaHUSI KOMOWHUPOBAHHOTO TPOU3BOJICTBA JJICKTPUYECKOM H  TEIJIOBOM
SHEPIUH;

e 00ecneyuTh COBEPIICHCTBOBAHHE TEXHOJIOTUH B 00JIACTH TEIIOCHAOKEHUS U
TerouKalum, CHUKEHUE ce0eCTOMMOCTH MPOU3BOJICTBA TEIJIOBOM AHEPTHM 3a CUET
BHEJIPEHUS] Ta30TypOMHHBIX, MapOra3oBBIX, Ta30MOPITHEBBIX U Ta30BUHTOBBIX TOI]
pa3IUYHONM MOIIIHOCTH C BBITECHEHHUEM JCHCTBYIOIIMX Ta30BBIX KOTEIBHBIX B 30HY
MUKOBBIX TETUIOBBIX HAT'PY30K;

* MPHUHATH MEPHl MO TMOBBIIIEHUIO HAJICKHOCTH TEIJIOBBIX CETEH, B YaCTHOCTHU
IyTEM MOBCEMECTHOTO IEPEXO0Jla Ha COBPEMEHHbBIE MPEABAPUTEIBLHO H30JUPOBAHHBIE
TpyObl, ¥ COBEpIICHCTBOBAHUIO OOOPYJOBaHMS, UCIOJB3yEeMOTO B CHUCTEMax
[EHTPAIU30BAaHHOTO U JICEHTPAIIU30BAaHHOTO TETIOCHAOKECHHUS;

* YYUTBIBasl CypOBbIE KJIIMMAaTH4YEeCKHE YclIOBHs B Poccuu u KpU3UCHBIE SIBJICHUS B
CEKTOpPE MYHUIIMIIAIBHOTO TEIUIOCHAOXKEHUS, O00eceunTh B KaXKIOW CHUCTEME
TEIJIOCHA0KEHUSI PE3EPBHBIE MOIITHOCTH CTAIIHOHAPHOTO U MOOUIILHOTO THIIOB U 3aIaChI
TOIIMBA B 3aBUCHUMOCTH OT MPOJOJDKUTEIBHOCTU CTOSIHUSI CBEPXHU3KUX TEMIEpaTyp U
uX a0COIFOTHOTO 3HAYEHUSI.

TermiocHaOxeHne TakOW CEBEpPHOM CTpaHbl, Kak Poccusi, JOMKHO OTHOCUTHCA K YUCITY
BAKHEUIIINX IPUOPUTETOB T'OCYAAPCTBEHHOM JKOHOMMYECKOW M DHEPreTUYECKON
noqutuku. Ilpym  3TOM  OCHOBHOM  3amaderl  ABISIETCS  CO3JAHUE  CUCTEMBI,
o0ecrnieunBaroIIei CKOOPJUHUPOBAHHYIO pPAO0Ty pa3du4HBIX TOCYJAPCTBEHHBIX U
YACTHBIX MPEANPUITHH U OpraHu3aluii B mHTepecax notpedureneit. [locnme cozmanus
TaKOW CHUCTEMBbl 3a TOCYJAapCTBOM JOJDKHA OCTaThCsl pa3paboTKa CTPaTErHYeCKUX
HaIpaBJICHUI Pa3BUTH TEIUIOCHAOKEHUS, aHAJIN3 BO3MOXKHBIX MPOOJIEM U MOUCK MTyTeH
WX PEILICHUS, TOCYJapCTBEHHBIA HAI30p.

B paccmarpuBaemMoil MNEpCHEKTUBE MNPOTHO3ZUPYETCS POCT MOPOU3BOJACTBA TEIUIOBOM
snepruun B 2010 1. Ha 9-13 % 1 B 2020 r. Ha 22-34 % Gomnbie, yem B 2000 r. [Ipu sTOM
npeaycMaTpPUBAETCsl POCT PeaIbHOro NoTpedieHus TerioBoi sHepruu B 1,4-1,5 pa3za 3a
CYET COKpAIIeHUsI TOTEPh U MCIOJIb30BAHUS BHICOKOTO MOTEHIIMANIa SHEProcOepeKeHUs
B 3TOM CEKTOPE SHEPTETUKH.

[Tockonbky TemiocHaOxkeHne B Poccuu uWrpaeT BBICOKYIO COLMAIBHYIO POJIb,
MOBBIIIIEHWE  €r0  HAJCKHOCTH, KadecTBa W SKOHOMHUYHOCTH  SIBJISIETCS
Oe3anbTepHaTUBHOM 3adaueil. JIroObie cOom B 00eCTEUeHUH TEIUIOBBIX MOTPEOHOCTEH
HEraTUBHBIM 00pa30M BO3JICHCTBYIOT HA SKOHOMMKY CTPaHbl U YCUIIMBAIOT COLIMAIBHYIO
HaIpsKeHHOCTh. [lo3TOMy B paccmaTpuBaeMoil MEPCHEKTUBE TOCYIAPCTBO JTOJKHO
OCTaBaTbhCs BAKHEUIIINM areHTOM 3KOHOMUYECKUX OTHOIIEHU B OTPaCIIu.

Hameuaembie ypoOBHM pa3BUTHS TEIUIOCHAOXKEHHMSI U TEIUIODHUKAIMK, KOPECHHAs
MOJICpHHU3AIMS U TEXHHUYECKOE MEPEBOOPYKEHUE OTPACITH MOTPEOYIOT 3HAYUTEIHHOTO
pocta wHBECTUIMH. OCHOBHBIM MCTOYHHKOM KAMTAIBHBIX BIOKEHUU OYAYT SBISITHCS
COOCTBEHHBIE CPEACTBA MPEANPUSATUNA OTpaciiv, TOCYJapCTBEHHOE (MYHHIIUIAILHOE)
(¢buHaHCUPOBaHUE, 3a€MHBIE CPEJICTBA, B TOM YHWCJIE€ MHBECTUIMOHHBIX U (PUHAHCOBBIX
CTPYKTYp, IPUBJICUCHHBIC HA YCIOBUAX MMPOEKTHOTO (PMHAHCUPOBAHUSI.



DJIEKTPOIHEPreTuKa

CueHapuu  pa3BUTHSL  TEIUIOSHEPI€THKH, CBA3aHHBIE C  BO3MOXHOCTBIO
pasvKaJIbHOTO U3MEHEHUS YCIOBUI TOIJIMBO OOECIEUEHUS TEIUIOBBIX 3JIEKTPOCTAHIIMN
B EBPONEWCKMX paloHaX CTpaHbl, YXKECTOUYCHHE HKOJOTHYECKUX TpeOOBaHUA,
npeojgosienne K 2010 r. TEeHAGHUMM NPEBBIILICHUS TEMIIOB HapacTaHUs O0BEMOB
000pyIOBaHUS 3JEKTPOCTAHIMI, BBIpaOOTAaBIIMX CBOM MApKOBBIA pecypc, HaJ TEMIIaMH
BBIBOJIA €r0 U3 pabOThl U OOHOBJIEHUSA TPEOYIOT CKOPEWILEro BHEAPEHUS TOCTUKEHUN
HTII v HOBBIX TEXHOJIOTUU B 3JIEKTPOIHEPTETUKE.

JIns ayekTpocTaHIMi, paboTaroNMX Ha Ta3e, TAKUMU TEXHOJIOTHUSMH SIBJISIOTCS:
Napora3oBbli IMKJ, Ta30TypOMHHBIE HAJACTPOMKM MAapOCHUIIOBBIX OJIOKOB U Ta30BbIC
TypOuHBI ¢ yTwinzanued tera. Ha snekTpocraHuusax, pabOTalomUX Ha TBEPIOM
TOIUIMBE, - JKOJIOTMYECKH YHUCTBIE TEXHOJIOTMM CHXKUTAHMS YIS B LUPKYJIHUPYIOIIEM
KUIALIEM CJI0€, a MO3Ke - ra3u(uKanus yris ¢ UCIOIb30BaHUEM I'€HEpaTOPHOIO ra3a B
napora3oBblx ycraHoBkax. Hoseie yromsHele TOC B KpymHBIX ropoaax, panioHax
KOHILIECHTPUPOBAHHOTO COCPENOTOYECHUS HACEIECHUS U CEIbCKOXO35MCTBEHHBIX PETMOHAX
JIOJKHBI OBITh OCHAIIEHBI YCTAHOBKAMU CEPOOYNCTKHU.

[lepexon ot maporypbunHbix TOC Ha raze k maporazoBeiM TOC obecmeunt
noBbiienne KIIJ[ ycranoBok ao 50%, a B mepcnektuBe -0 60% u Oonee. Bropbim
HaIIPaBJICHUEM NOBBIIICHUS TEIIOBOM PKOHOMHUYHOCTU TOC SABISIETCA CTPOUTENBCTBO
HOBBIX YIOJIbHBIX OJIOKOB Ha cyrep kputuueckue napametpsl napa ¢ KIIJ 45-46%. Oto
MO3BOJUT CYIIECTBEHHO CHHM3UTh YACJNbHBIA pacxoJl TOIUIMBA Ha BBIPAOOTKY
anektpodHeprun Ha TOC Ha tBepaom TormBe ¢ 360 r y.1./kBt-u B 2000 r. 10 310 T
y.T./kB1-4 B 2010 r. 11 10 280 r y.1./kBT-4 B 2020 T.

Baxnelimyto poiap B CHMKEHHHM pPacxoja TOIUIMBA, HCHOJIb3yEMOTO JJIA
IIPOU3BOJICTBA JIEKTPUUECKON U TEIJIOBOW SHEPTHH B JJIEKTPOIHEPIETUYECKOM CEKTOPE,
Oynet urpath TerioduKaius, T.e. BhIpadoTka 3nekTpodHepruu Ha TOC ¢ yTunuzanuen
TEIJIOTHI, OTPa0OTaBIIEe B MApPOCHUIOBOM, Ta30TypOMHHOM WU KOMOWHHUPOBAHHOM
[IapOra30BOM LIHKIIE.

BaxxHbIM HampaBJIEeHMEM B 3JIEKTPOIHEPIETHKE B COBPEMEHHBIX YCIOBHSX
ABJIAETCSI  Pa3BUTHE  pACIPENCICHHOW TIeHepauuu Ha 0a3e  CTPOMUTENIbCTBA
ANEKTPOCTAHUMK HEOOJIBIION MOIIHOCTH, B IEpBYIO ouepeab HeOonbmx TIL ¢ [TV,
I'TY u Ha npyrux COBpEMEHHBIX TEXHOJIOTUSX.

["a3oTypOuHHBIE, Ta30MOpIIHEBbIE U Mapora3oBbie TOLl, opueHTHUpOBaHHBIE Ha
oOciy’kMBaHHe MOTpeOUTeNe ¢ TEIUIOBBIMU Harpy3kamMu Mallolik U cpelnHen
koHueHTpauu (o 10-50 ['kan/v), moiayuyuBIIME Ha3BaHWE KOTEHEPALMOHHBIX, OYIyT
oOecreynBaTh B MEPBYIO OUEpPE/Ib ACIICHTPATU30BAHHBIA CEKTOP TETUIOCHAOKEHMUS.

Kpome 3TOro, yactb pallOHHBIX OTOIMUTEIBHBIX M MPOMBIIIIEHHBIX KOTEIbHBIX
OyZeT peKOHCTpyupoBaHa (IJI€ 3TO BO3MOXHO M SKOHOMMYECKH ompasaaHo) B TOL]
MaJION MOIIIHOCTH.

B pesynbraTe B mpouecce pa3BUTHS TEIUIOQUKALMM W KOTeHepauuu OyneT
BO3pacTaTh J0JIsI HE3aBUCUMBIX OT AQO-3HEpro MNpOU3BOAUTENIEH 3IIEKTPOIHEPIUU M
TEIUIA, YBEIWYUTCA KOHKYPEHLHsS NPOU3BOAUTEIEH DIIEKTPUYECKOM M TEIUIOBOU
DHEPIUH...



Bo300HOB/IIeMble HCTOYHNUKH JHEPIUHM M MECTHbIE BU/IbI TOIJIMBA

K BozoOHOBIsiembiM ucTOuHMKaM »dHepruu (BUD) ortHOcATca: conHeuHas,
BeTpoBasi, ruapasinueckas (manble ['DC momHocTeio g0 30 MBT), reorepmaiibHas
9HEprus, OMoMacca U HU3KO MOTECHIIMAJIbHAS TETIJIOBAsi YHEPTHUS Pa3HbIX Cpel.

CrparernueckuMHu ILENSMU  WCIOJB30BaHUS BO30OHOBISIEMBIX HCTOYHUKOB
SHEPIUU U MECTHBIX BUJOB TOIUIMBA SABJISIOTCS:

* COKpallleHUe NoTpeOIeHUsI HEBO300HOBIsIeMbIX TOP;

* CHM)KEHHUE DKOJIOTHYECKOMN Harpy3ku oT TOK;

* oOecrneuyeHrue JIEUEeHTPATM30BAHHBIX MOTPEOUTENEH U PETHMOHOB C JAIbHUM U
CE30HHBIM 3aBO30M TOILINBA;

* CHM)KEHHUE PacXoJI0B HA JaJbHENPHUBO3HOE TOILIUBO.

[Ipy nmpoBeAeHNN PErMOHANIBHON YHEPreTUYECKON MOJUTUKU BAXKHOE 3HAUCHUE MMEET
ONTUMAJIbHOE UCIIOJIb30BaHUE BO30OHOBIIIEMbIX HCTOYHUKOB SHEPTUU U MECTHBIX BUJIOB
TOIJIUBA.

HeoOxomumocTh pa3BUTHS BO30OHOBISIEMOW SHEPreTHUKU OINPEIENeTCs €€ POJibio B
PEIICHUHN CISTYIOMNX PoOIeM:

» obOecrmeueHHe YCTOWYMBOTO TEIJIO- M JJIEKTPOCHAOKEHUS HACENCHUS |
IIPOU3BOJCTBA B 30HAX JICLIEHTPATN30BAHHOIO YHEPrOCHA0XKEHHMS, B IEPBYIO OYEPEND B
paitonax Kpaiinero CeBepa M mNpupaBHEHHBIX K HUM TeppuTopusax. OObeM 3aBo3a
TOIUIMBA B 3TU PaliOHbI COCTABISETOKOJIO 7 MIIH T HEQPTEIPOIYKTOB U CBBIIIE 23 MIIH T
YIS

« oOecrieueHHE TapaHTUPOBAHHOTO MHHHUMYMa SHEPrOCHAOXKEHHsS HAceleHUs U
NPOU3BOJACTBA B 30HAaX UEHTPAIU30BAHHOTO HHEProCHAOKEHHUS, HCIBITHIBAIOIIUX
ne(UIUT 3HEpruu, MNpeAoTBpallleHue yHmEepOOB OT aBapUHHBIX M OTPAHUUYUTEIbHBIX
OTKJIFOUCHUM;

* CHIKEHUE BPEIHBIX BBIOPOCOB OT PHEPreTUUYECKUX YCTAHOBOK B TOpPOJaX U
HACEJICHHBIX IMYHKTAaX CO CJIOKHOM HKOJIOTHYECKON OOCTaHOBKOM, a Takke B MeCTax
MacCOBOT'0 OT/IbIXa HACEICHUS.

HeucromaemMocTs U 3KOJOrMYecKas YUCTOTAa 3THUX PECYpCOB OOYCIaBIMBAIOT
HEO0OXOMMOCTh UX UHTEHCUBHOT'O UCITOJIb30BAHUS.

[To umerommMces: OLEHKaM, TEXHUYECKU moTeHnuan BUD cocraBnser mopsiaka
4,6 MJIpA T y.T. B TOJ, T.€. B IISITh pa3 MPEBBIIIAET 00BEM NOTPEOJICHNS BCEX TOIUIMBHO-
DHEPIreTUYECKUX pecypcoB Poccnn, a 3KOHOMUYECKUI TOTEHIHAI onpeaeseH B 270 MiH
T y.T. B TOJI, YTO HEMHOTUM OoJiee 25% OT roJJoBOro BHyTPU POCCUICKOTO MOTPEOICHUS.
B Hactosimiee BpeMsi SKOHOMHMYECKHW MoTeHnuan BUD CylecTBEHHO YBENMYMWICS B
CBS3M C TOJOPOXKAHUEM TPAJUIIMOHHOTO TOIUIMBA W YJCUICBICHHEM O000pYI0BaHUSA
BO300OHOBJISIEMOM SHEPTETUKH 32 MTPOIIEIINE TOJIbI.

[Io Bcem Buaam o0opyaoBaHMs I BO30OHOBIsIEeMOM »3HepreTuku Poccus
HaXOJUTCS HA MUPOBOM YPOBHE, 32 HCKJIFOUEHHEM BETPOYCTAaHOBOK MOIIHOCTBHIO 30 H
6onee kBT, KOTOpbIE MOIDKHBI OBITH MOPaOOTaHBI C YYETOM IMEPEAOBOrO 3apyOEKHOTO
OIIBITA.

[Tpu Bcex TPyAHOCTSIX MpoLiecCca CTAHOBJICHHSI BO30OHOBISIEMON >HEPIETUKH €€
JI0JI1 B TIPOM3BOJCTBE AeKTposHeprun coctaBuwia B 2002 r. okono 0,5 % ot obmiero
npousBoAcTBa Wik 4,2 mupa kBrtuy, a o0beM 3aMenieHus] OPraHMYecKoro TOIUIMBA -



okosio 1 % ot oOuiero norpediaeHus NePBUYHON dHEPTUHU WM oKoyio 10 MIH T y.T. B
roj. OneHkn mokassiBaroT, 4To K 2010 r. MoXKeT ObITh OCYIIECTBJIEH BBOJ B JCHCTBHUE
okonmo 1000 mBt onmektpuuecknx u 1200 mMBT TemnoBeiX MoIHOCTEW Ha 0aze
BO30OHOBJISIEMBIX HMCTOYHHUKOB SHEPIHHM TIPU COOTBETCTBYIOIICH TOCYJapCTBEHHOM
MOJICPIKKE.

K MecTHBIM BUJlaM TOIJIMBA OTHOCSTCS B MEPBYIO ouepeibr TOpd U ApoBa.

O6mue 3amacel Topda Ha Tepputopuu Poccuiickoit denepanyi oleHUBAIOTCS B
pasmepe 162,7 mupna T (topda 40% BraxHoctn). Hanbosnee obecrnieueHsl TOpPsSHBIMU
pecypcamu paiionsl EBpomneiickoro CeBepa, 3amaaHoit Cubupu, Ypana u Cesepo-
3anana crpanbl. B aTuX paitoHax TopQsiHasi MPOMBIILICHHOCTh U UCIIOJIb30BaHUE TOpda
MOTYT 3aHSTh 3aMETHOE MECTO.

Topd sdBnsieTcss NPUPOAHBIM PECYpCOM, 3amachl KOTOPOTO MOTYT TpHU
COOTBETCTBYIOIIIUX YCIOBUSIX BO30OHOBIATHCA. Exkeronublit mpupoct Topda Ha 6osioTax
Poccuu cocrasnser 250 miH T (nipu BaaxkHoctu 40%).

bnarogapst HU3KOW TPYJOEMKOCTH U YHEPTOEMKOCTH JTOOBIUM TOILTUBHOTO Top(a,
MIPOCTOTE TPAHCTIOPTHBIX CXEM U KOPOTKUM PACCTOSHUSM BBIBO3KH, TOP( COXpaHSET
KOHKYPEHTOCTIOCOOHOCTh C JPYTMMH BHJaMU BBO3UMOTO TBEPAOrO0 TOIJIMBA HA
orpaHuyeHHoe pacctosinue. Kpome toro, Topd xapakrepusyeTcsi HI3KUM COJIEpKAHUEM
CEpbI U 30JIbl, YTO JAE€T HU3KHE YPOBHU BPEAHBIX BHIOPOCOB IpH ero cxuranuu. B 2000
I. Ha 3JIeKTpocTaniusax Poccuu Obuio Mcnonb3oBano 1,7 MiH T Topda.

[IporHo3HBIE TMMOKa3aTeld IPOU3BOJCTBA U HDHEPIETHUUYECKOIO HCIOJIb30BAHUS
topda Ha nepuo 10 2020 T. OLIEHUBAIOTCS CIAEAYIOITUM 00pa3oM:

* obecrreuenne HOBHIX TOIl mommocthio 1Mo 20-30 MBT M KOTENBHEIX B
Toph0o0OECTICUCHHBIX U SHEPT0ICPUHUTHBIX CEBEPHBIX PETHOHAX - 10 4 MJHH T.;

* paclIMpeHue HCIOJIB30BaHMS TOpda KaK MECTHOTO KOMMYHaJbHO-OBITOBOTO
TOTUIMBA 32 CYET YBETUYCHUS JOOBIUM KyCKOBOTO Topda -10 3 MIIH T;

* BOCCTaHOBJICHHME U Pa3BUTHE MPOU3BOJICTBA TOP(PSIHBIX OPUKETOB -/10 1 MITH T.

OpHuM W3 BHJIOB OBITOBOTO TOIUIMBA SIBISIFOTCS JPOBA, KOTOPHIC B HACTOSIICE
BpEMs HCTIONB3YIOT Oosee 5 MiH cemeit. Ha T nienmu pacxomyetcs cBoimie 50 MitH Ky0.
M JIpeBecHHbI. LleHTpann30BaHHO TOIUIMBOCHAOKAIOMIMMH OPEANPUITUIMUA PA3TUUHBIX
dbopM COOCTBEHHOCTH peanu3yeTrcss Ookojao 6 MIH KyO. M JpoB. s JHUKBHAAIIMU
neduuruTa B 3TOM TOIUIMBE HEOOXOJUMO OOECHEYMTh MOJACPKAHUE CYILIECTBYIOLIUX
MOIITHOCTEN MO 3aroTOBKE JPOB U CO3/JaHUE HOBBIX Ha 0a3e JIeCOXO35UCTBEHHBIX,
JICCOMTPOMBIIIJIEHHBIX ¥ TOIUIUBHBIX MPEIPUSTHIM.

BaxkHbIM MECTHBIM BHJIOM TOIUIMBAa, OCOOCHHO B IEJSIX TEIUIOCHAOKEHUS,
SBJISIIOTCSL  TOPOJACKHE OBITOBBIE OTX0jbl. HeoOxonaumo co3gaHue yCIoBUM s
BOBJICUCHHSI MX B DHEPreTHUECKHil OanaHc, oOecreurBas OAHOBPEMEHHO M PEIICHHE
HKOJIOTHYECKUX MPOOIIEM.

Jlist  meneHTpanu30BaHHBIX MOTpeduTeneli HEoOXOAMMO HCIONIb30BaTh TaKKe
JIPEBECHBIE U CEIIbCKOXO035UCTBEHHBIE OTXO/BI.



4. I/ICTOPHH Pa3sBUTHUHA ra3oCHa0KeHu s

OTkyna nosiBuJjics ras

Eme tpu Beka Hazan cioBa “ra3” He cyuecTBoBasio. Ero Bnepseie BBen B X VII
BEKE€ roJuUlaHJCKui yueHbli Ban-I'enbMoHT. OHO Onpeaensio BeMEeCTBO, B OTIIMYUU OT
KUJKAX M TBEPHABIX TeN CHOCOOHOE PACIPOCTPAHATCS MO BCEMY JOCTYITHOMY €My
MPOCTPAHCTBY (B OOBIYHBIX YCJOBHUSIX) 0€3 CKauKOOOpa3HOrO H3MEHEHUsI CBOUX
CBOICTB, TO €CTh 3aHUMAaTh BECh MPEIOCTaBICHHBIN eMy 00beM. C Tex mop cioBo “raz”
BOILIEJI BO BCE OCHOBHBIE SI3bIKU MUPA.

W3 uctopun pa3BUTHS YEIOBEUECTBA U3BECTHO, YTO MPUPOIHBIN TOPIOUHIL Ta3 ObLI
M3BECTEH C JPEBHEUIINX BPEMEH, HO HCHOJIB30BAHUE €r0 HE HMEI0 MIHPOKOTO
pacnpocTtpaneHus. B mecTtax BbIXOJa €ro Ha MOBEPXHOCTh 3€MJIM OH MHOTJA 3aropaics,
M TakoW (pakesl CylIeCTBOBaI JI0JTO€ BpeMsi. DTH (pakesibl Ha3bIBAJIM BEUHBIM OTHEM, U
nepBble CBeleHUd 0 HUX HaxoauMm y Macymu (X B.), Katau0-Uensabu u np. A BOT
xutenn Mpaka u WHamm Obutn yOeKIEHBI, YTO KOrJAa M3 PACIIEINH CpPEeau CKaj
MOJHUMAIOTCSL B BBICH SI3BIKM IJIAaMEHU, TO MPOUCXOJMUT ITO MO BEJICHUIO OOora OrHs.
[To3TOMY 3TOT OrOHB CUUTAETCA 31€CHh CBSIICHHBIM.

Tak ke B cBOMX 3amuckax o nmyremectsusax Mapko Ilono ynomuHaer o Tom, 4To
MIPUPOJIHBIE Ta3bl UCMOJb30BAIUCH JJISI OCBEIICHHS U OTOIUICHUSI B HEKOTOPBIX pailOHax
Kuras. A nyremectBennuk Kemrdep B cBoux oTuerax O moceuieHuu ATIIepoHa B
1682-1686 rr. mnwucanm, YTO MeECTHbie aOOpHIe€Hbl JJAHHOTO TMOJYOCTpPOBa IS
MPUTOTOBJICHHS MU U 00KHWTa W3BECTHSIKOB IIMPOKO HCIIOIB3YIOT TOproYre ras3nl. B
psAne ApYrux JMTEpaTypHBIX HCTOYHUKAX YacTO YIOMHHAIOTCS ‘“‘BE€YHbIE OTHU B
Cypaxanax (Ha ANIIEPOHCKOM MOJIyOCTPOBE), CYIIECTBOBABIIME €llle B Hayane XX B. U
MpUBJIEKABIINE 0OJbIIOE BHUMAHUE UCCIIEI0BATENEH.

/[Be Teopumn npoucxoxaeHus HepTu U raza

Cy1iecTBYIOT IBE TEOPUHU POUCXOXKIAEHUS HE(PTU U ra3a: TEOpUsi MUHEPAJILHOTO U
TEOPUS OPTraHUYECKOTO MPOUCXOKICHHUS.

Teopuss MHUHEpaIbHOIO IPOUCXOXKAEHUS BbicKazaHa JI.1I. MeHnneneesbiMm:
pe3yabTaT BO3JACHCTBUSI MOPCKOM BOJBI HA YTIEPOAUCTOE KEIE30 B YCIOBUSAX BBICOKOU
TeMmneparypel # JaBiieHus. OJHAKO 53TO TEOpUs HE MOJy4YWIa [HUPOKOTO
pacnpocTpaHeHusi, T.K. B COCTaBe HE(PTH BCTPEUAIOTCS BEIECTBA OPraHHUYECKOTO
IIPOUCXOXKICHHUS U HE IOKA3aHO IPUCYTCTBUE B HEJPAX 3€MJIN YIVIEPOAUCTOTO KeEe3a.

HaubGonee mnpusHaHa Teopusi OPraHUYECKOTO TPOUCXOXKICHUS (BBICKa3aHa
COBETCKHMM  aKaJIEMUKOM N.M. T'yOKuHBIM): BEIIECTBOM, TMOCTY>KUBIIUM JIS
o0pa3oBaHMs MPUPOAHOTO Ta3a W He(TH, SBUICS OPraHUYECKHH OCAJ0K 3aCTOMHBIX
BOJSHBIX OAaCCEHOB, COAEPABIUMN MOTMOIIME >KUBOTHBIE OPraHW3Mbl U PACTECHHUS
(Bomopocam). Ilox neiicTBUEM pazIuyYHBIX (PU3NYECKUX U T€OJOTMYECKUX (PAKTOPOB 3TH
OTJIO’KEHHMSI IEPEMEILATUCH B 36MHOU KOpe, 00pa3ys 3aj1eXu HeTH U rasa.

VYrieBoaopoasl U CONYTCTBYIOIIME MM HEOONbIIME KOJWYECTBA JPYTHUX Tra3oB,
oOpa3oBaBIlIMECS B MPOLIECCE YKA3aHHOTO PA3JIOKEHUS, CKAIUIMBAIUCh B MOpax TaKUX



MOPO/I, KaK MECKHU, NECYAHUKH, TAJTICYHUKHU U JP.

B 3aBHCHMOCTH OT reojIOTMYECKUX YCIOBUI B OJHUX CIydasx 0Opa3OBBIBAINUCH
TSKEJIbIe YIJIEBOJOPOJbl B BUJE HEPTH, B APYTUX — JIETKHE YIJIEBOAOPOIBI B BUJE
YHCTO Ta30BOM 3alieXu; B psifie CllydaeB OOpa30BBIBAIUCH COBMECTHBIE CKOIUICHUS
Heptr w Taza. HeoOXoaumbiM yciioBHeM OOpa30BaHUS Ta30BOM 3ali€KHU SBIISICTCS
HaJIM4YKE IUIOTHBIX MOJCTUJIAIOIIMX M MOKPBIBAIOIIMX 3Ty 3aJ€Xb Ia30HENPOHUIAEMBIX
IIOPOJI, HAIlpUMEpP MNIMHUCTHIX. IHOT1a MOA0IBOM ra30BOM 3aJI€KU ABIIAIOTCA ILUIACTOBAs
BOJIa U HE(PTh.

MecTopoxk/ieHHe NPUPOJIHOro raza

B ocagouynoil 000704Ke 3€MHOIl KOpBI COCPEIOTOYEHBI OrPOMHBIE 3aJICKU
npupoaHoro rasa. CorjiacHo TeopuM OHMOTEHHOTO (OPraHHMYECKOI0) MPOUCXOXKIACHUS
He(THU, OHM O0pa3ylOTCS B pe3yJibTaTe Pa3JIOKEHHs] OCTAHKOB >KHMBBIX OpPTraHU3MOB.
CuuTaercsi, 4TO TMPUPOIHBIA ra3 oOpa3yercss B OCaJOYHOM O00O0JOUYKE MpU OOJIBIIUX
TeMIiepaTypax M pAaBieHusX, dyeM HedTb. C 3TuUM coriacyercss TOT (akT, YTO
MECTOPOXKICHHS Ta3a 4acTO PacIoI0KEHbI II1y0xKe, 4eM MECTOPOKIEHUS He(DTH.

OrpoMHBIMH 3amacaMu TpUpoAHOro raza oobmamator Poccus (Yperroiickoe
Mectopoxaenue), Upan, 6oapmuHacTBO cTpaH [lepcuackoro 3amupa, CIIA, Kanaga. 13
EBPOINEUCKUX CcTpaH cTouT oTMmeTuTh Hopseruto, Hupepnauasl. Cpeam ObIBIITHX
pecnyOnuk CoBerckoro Coro3a OoJpIMMHU 3amacaMu rasza BiaaeloT TypkmeHwus,
Azepbaitmkan, Y30ekucran, a Takke Kazaxcran (Kapauaranakckoe MeCTOpOXKACHUE)

Bo Bropo#i monoBuHe XX Beka B yHuBepcutere uM. M. M. I'yOkuna Obuin
OTKPBITHl MPUPOAHBIC TA30THAPATH (MU TUApaThl MeTaHa). [103ke BBIICHUIOCH, YTO
3amachl MPUPOJIHOTO ra3a B JAHHOM COCTOSTHUU OrpoMHBI. OHU pacnoiaralotTcs Kak Mmoj
3eMJIEN, TaK U HA HE3HAYUTEILHOM YIIIYOJICHHUH 10 MOPCKUM JTHOM.

MertaH 1 HEKOTOpbIE PYTUe YriaeBOAOPO bl HIIMPOKO PaCHpOCTPaHEHbI B KOCMOCE.
Meran — TpeTui o pacnpoOCTPaHEHHOCTH ra3 BCEIEHHOW, ITOCIE BOAOPOaa U renus. B
BHJIE METAHOBOTO JIbJ]a OH YYaCTBYET B CTPOCHUU MHOTMX YJAJIEHHBIX OT COJHIA [JIAHET
M acTEepPOMJIOB, OJHAKO TaKHE CKOIUICHMWS, KaK IpPaBWJIO, HE OTHOCAT K 3ajexam
INPUPOJHOrO0 Ta3a, U OHM JO CHUX I[OP HE HAIUIM MPAKTUYECKOTO MPUMEHEHUSI.
3HAYUTEIBHOE KOJIUYECTBO YTIIEBOIOPOJIOB MPUCYTCTBYET B MAHTUH 3€MJIU, OJHAKO OHU
TOKE HE MPEACTABIISIIOT UHTEPECA.

Typkmenuss — 4-1 B Mupe 1o 3amnacaMm NpupoaHoro raza. O0gagaeT BTOPbIM 110
BEJIMYMHE ra30BbIM MECTOPOKIECHUEM B MUPE.

IIpoucxo:xxaeHue NPpUPOIHOro raza

Cuutaercs, 4TO MECTOPOXKJEHHUS YIJIEBOJAOPOAOB (HEPTH, MPUPOTHOTO Ta3a)
BO3HHKIIHM B PE3YJIBTATE PA3JIOKCHHS OCTAHKOB )KUBBIX OPTaHU3MOB. B mocieHmne romisl,
OJTHAKO, Bce OOJBIIYyI0 MOMYJSPHOCTh  3aBOEBBIBACT TEOpHUs aOMOTCHHOTO
MIPOUCXOXKICHUS YTIIeBOAOPO10B. CIIOp MEXIy CHEIUAINCTAMU MOXKET OBITh pa3pelieH
onmaromapsi pabote, BbIoNHEHHOW B MHcTUTyTE reonmoruu u muHepanoruun CO PAH.
VYyensie pa3paboTaii METOIUKY, IMO3BOJISIONIYIO OINPEACIUTh HCTOYHUK YTiepoa,
BOIIE/IIIIET0 B COCTaB MPUPOHOTO Ta3a.

Cama BO3MOXKHOCTh aOMOT€HHOTO CHHTE3a Oblia JaBHO JoKazaHa. OcTaBalioch



BBISICHUTD, BJIMSET JIM MPOUCXOXKIECHUE MPUPOJIHOTO Ta3a Ha ero coctaB. Pemienue 3Toit
3alaud MPEIsIoKWIN COTpyaHUKH HWMHctuTyTa reonorun u muHepanorun um. B.C.
Co6oneBa CO PAH u Uncturyra ¢usuku BbicoOKux aaBienuit um. JI.d.Bepemarnna
PAH. B »skcnepumeHTax, BBINONHEHHBIX Mpu mnoanepxkke ¢ouma INTAS, yuenbie
MOMEIIAIN aMITyJibl, 3alI0JHEHHbIC peareHTaMu (UCTOUYHMK YTJIEpo/ia, KEIe30 U BOJA) B
KaMmepy BBICOKOTO JaBJIEHHUS, COACPKUMOE CKUMAIM M 3aTEM HArpeBajiv O 3HAYCHUN
JABJICHUSI U TeMIIEpaTypbl, COOTBETCTBYIOIIMX YCJIOBUSM BepxHeW maHTuu 3emiu. B
KauecTBE OHMOTCHHOTO HWCTOYHUKA YIJepoJia HCMOJb30Badu HU3BECTHSIK (kKapOoHat

Kalbliig), B KaudecTBe abuoreHHoro — rpadur. Ilocie HE0OX0aUMOI BBIACPKKH
JABJICHUE CHIKAIM, aMITyJibl OXJIaXJaJld, BbIHUMAIM W3 KaMepbl W aHaJU3UpPOBAIU
COJEPIKUMOE.

Bo Bcex BapuaHTax OIbITa YY€HbIE TMOJYYWIIM CMECh YIJIEBOJOPOJOB,
COOTBETCTBYIOIYIO IO COCTaBY YIJIE€BOJOPOJHOM YAaCTH MPUPOAHOro raza. OgHako mpu
UCIIOJIb30BAaHUM  aOMOTE€HHOT0 HMCTOYHWKA, IpaduTa, MOJYy4aeTcs TaK Ha3bIBAEMBIi
«CyXOif» ra3z, B KOTOpOM MpeoOnagaeT MeTaH. Takoil ra3 BCTpEUYaeTCs B MPUPOJIEC —
Harpumep, B CeBepo-CTaBpoOnoiIbCKOM MECTOPOXACHUU. Eciii B KauecTBE MCTOYHHMKA
yIiepoJia BBICTYIA€T HM3BECTHSIK, Ta3 MOJIy4aeTCs <« KHUPHBIN», 0OOTalleHHbIH Oonee
BBICOKOMOJIEKYJIIPHBIMU  YTJIEBOJIOPOJIaMH, TJIaBHBIM 00pa3oM 3TaHOM. ['a3 Takoro
coCTaBa Takke J00bIBAIOT — HAIPUMEP, B BYKTBUIBCKOM MECTOPOXKICHUH.

B03MO0HO 1T, YTO CYIIECTBYIOT JiBa PABHONPABHBIX UCTOYHHUKA YTIIEBOAOPOAOB?
Teopernuecku 1a, HO aBTOPHI TaKXke IMOKa3ajdud B CBOEH paboTe, 4TO Ha COCTaB rasa
BIIMSIET BpPEMSI OXJIAXKICHUS PEAKIMOHHOW cmecu. Ecin OXJaxJaeHUue TPOUCXOIUT
OBICTPO, Ta3 COACPKHUT HEOOJIbIIOE KOJWYECTBO dTaHa W ATWieHa. [lpu memieHHOM
OXJIAKJICHUM B T€UECHHME UYETHIPEX YAaCOB KOJMYECTBO ITUX KOMIIOHEHTOB BO3PAaCTaCT B
JECSATKA pa3, U B CMECHU TMOSABIAIOTCS 0O0Jie€ BBHICOKOMOJIEKYJISIPHBIC YTIEBOIOPO/IbI
BIUIOTHh 710 OyTaHa u OyTuiieHa. Takum oOpa3om, ra3oBble CMECH PA3IMYHOTO COCTaBa
BO3MOKHO MOJYYUTh U U3 OPraHUYECKOr0, U U3 HEOPraHUYECKOrO MO MPOUCXO0XKICHUIO
yriepoaa. XOTd NOJHOM SCHOCTH CEroJHs HET, JalbHEHIINE JKCIEPUMEHTHI C
MCIIOJIb30BaHUEM pa3pabOTaHHOW HSKCIEPUMEHTAIBHON CXEMbl MOTYT NPUOIU3UTH
YYEHBIX K PELUICHUIO BOIIPOCA O MPOUCXOKIECHUH YTIE€BOIOPOIOB.

JIOBOJIBHO pacmpOCTPAaHEHO JIOKHOE MPEACTABIECHUE O TOM, YTO ra3 HAXOJIUTCS
MOJ| 36MJIEM B HEKUX IyCTOTAX, U3 KOTOPBIX JIETKO MOJHOCTBIO U3BJIeKaeTcss. Ha camom
JIeJie Ta3 MOXKET HaXOJAUThCS BHYTPHU TOPHOM MOPOIbI, HMEIOUIEH MMOPUCTYIO CTPYKTYPY
HACTOJIbKO MEJKYI0, YTO YEJIOBEYECKHMM TIJIa30M €€ YBHUJIETh HENb3s. [epika B pykax
KYCOK II€CUYaHMKa, W3BJICUCHHOTO C OTPOMHOM TJyOWHBI, JOCTAaTOYHO CJIOKHO
MPEJICTAaBUTh, YTO BHYTPH 3aKJIFOUEH MPUPOJIHBIN ra3.

YenoBeuecTBO 3HAET O CYLIECTBOBAHMU IIPUPOIHOIO rasza naBHO. U, XoTs yxe B
IV Beke no H. 3. B Kutae ero Hay4uianch UCIOIb30BaTh ISl OTOIUICHUSI U OCBEIICHMUS,
JIOITO€ BpeMs sApKOE IUlaMsi, HE OCTAaBISIOLIEE IIeIUla, SIBISUIOCH IPEAMETOM
MHCTUYECKOTO M PEIUTHO3HOIO0 KyJibTa Ui HEKOTOpPbIX HapoaoB. Hampumep, Ha
AMNIIIEpOHCKOM MOJyOCTpoBe (COBpeMeHHasi Tepputopus A3zepOaiimkana) B VII Beke
ObLT BO3JBUTHYT XpaM OTHEMOKJIOHHUKOB ATEIITrsX, CIY>KEHUSI B KOTOPOM IMPOXOUIU
BIUIOTH 10 XIX Beka.

KcraTtu, Hepaneko ot xpama Atemrsix B 1859 rogy Obuia coBepiiieHa nepBasi B



Poccuu momnbiTKa (OBOJIBHO KpPAaTKOBPEMEHHAs) HCIONb30BaTh MPUPOJHBIN ra3 B
MIPOMBIIIICHHBIX IEJIIX — Ha HedTerneperonHoM 3aBojie B baky.
Tepmosiamn u nepBblii ra3 B Poccnn

Hctopus poccuiickoi ra3oBoi MpoMblIlJIeHHOCTH HaunHaeTcs B 1811 romxy. Toraa
uzooperarens Ilerp CoOoneBckuii co3manm TEPBYH YCTAaHOBKY [UISl TIONyYEHHS
HCKYCCTBEHHOT'O raza — TepMoJamIl. BBICTYNUB ¢ IOKIaAoM 00 3TOM Ha 3aceIaHHH
Bcepoccuiickoro o6miectBa mtoOUTENeH CIIOBECHOCTH, HAYK M XYJO0XKECTB, MO YKazy
Anekcangpa | CoOoneBckuil OblT HarpakJe€H OpJICHOM 3a CBO€ H300peTeHue. A
HECKOJIBKMMM ToJamMu Io3xke, B 1819 romy, Ha Anrexkapckom octpoBe B CaHKT-
[lerepOypre 3axxrauch mnepBble razoBble (oHapu. Takum o0Opa3oMm, HUCTOpUSL Ta30BOU
MpoMbINIIeHHOCTH B Poccuu Havanack nmoutu 200 jet Hazag — B 2011 roay y Hee ObLI
100uen.

Opnako 1o XX Beka B Poccuu mpupoJHbIA Tra3 sBsUICS MOOOYHBIM MPOTYKTOM
npu qo0brde HeTH W HA3BIBAJCS MOIMYTHBIM Tra3oM. He cyliecTBoBajo aaxke camux
MOHSATUN Ta30BOT0 WM Ta30KOHAEHCATHOTO MeCTOpOXIeHui. OOHapy K UBaJIUCh OHU
Clly4aitHO, HanmpuMep Mpu OypeHUH apTe3naHCKUX CKBaXMH. OJIHAKO U3BECTEH CIydaid,
KOT/Ia BO BpeMsi OypeHUs TaKOW CKBa)KWHBI HAXOJYUBBINA CApATOBCKHM KYyTICll, YBHJICB
BMECTO BOJIbI IIJIaMsl, IOCTPOMI Ha 3TOM MECTE CTEKOJbHbBIA U KUPIUYHBIN 3aBOJIBI.

CapatoBckuii Kymen, MenbHUKOB PEIIni MpoOypuTh apTe3UaHCKUN KOJOJel Ha
cBoeM xyrtope B 40 kunomerpax ot cena Jeprauu. Korma rimyOuna kosioana J1ocTuria
IPUMEPHO CTa METPOB, MO CIOBAM OYEBHUALEB M3-TIOJ] 3€MJIM MOIYJ «CUIbHBIA BETEPY.
He nonumas B yem zeino, paboure npekpaTiii padoTy U CTalld 00CYKIaTh HEMOHSATHOE
apieHue. OUH u3 pabouyux B3ayMal NPUKYPUTh, YUPKHYJ CIUYKON — pa3ialicsi B3PbIB
U BCObIXHYNO IiaMs. OTOHb MOTYMWIM ¢ OojbimiuM TpyAaoMm. ChIH KyIilla, CTYJIEHT
PHXCKOTO MOMUTEXHUYECKOTO WMHCTUTYTa, TOHSJI, YTO M3 CKBKHUHBI IPOMU3OIILIO
BbIiesieHne rasa. [IpoObl rasza, nmpoBejeHHble B Pure, moaTBepAWIA Haau4he MeTaHa.
YToOBl CTONH BBITOJIHOE TOIUIMBO HE MPOMAnano 3ps, Kymner, MeabHUKOB, MPOSBUB
CMEKAaJIKy, Ha 3TOM MECTE MOCTPOWJ CTEKOJbHBIA U KUPINHUYHBINA 3aBOJIbI. CTEKOIbHBIN
3aBOJI (PYHKIIMOHUPOBAJ U TOCJE PEBOJIOIMH, OJTHAKO YXKE IMOJ HOBHIM Ha3BaHHUEM —
«Creknora3z». CeroiHss 3TO MepBOe OOHAPYKEHHOE MECTOPOXKICHUE H3BECTHO Kak
MenbsHukoBckoe (JleprayeBckoe), 0JJHAKO 3arachl Ia3a 3JeCh YK€ UCCAKIH.

[IpOMBINIEHHUKHA MOCTENEHHO HAadalld OCO3HABaTh, YTO MPUPOIHBIA ra3 MOMKET
OBITh KpaliHE MOJIE3€EH.

Yo Ke TaKkoe ITOT NPUPOAHBIN ra3

[Ipuponnslii ra3 — cMeCh Ta30B (ra3000pa3HbIe YTIIEBOIOPO/IbI), 00pa3yIOIINECs
B 36MHOW KOpe IpH aHa3pOOHOM PA3JI0KEHUN OPraHUYECKUX BEIIECTB.

[Ipuponnslii Ta3 OTHOCHUTCS K TOJIE3HBIM  HMCKOMAEMbIM,  SIBJISFOIIUMNCS
BBICOKODKOHOMHMYHBIM SHEPreTUYECKUM TOIUIMBOM, TEIUIOTa CrOpaHusi KOTOPOro
coctaBisier 32,7 Mmx/mM3 (7800 kkan/mM3) u BbIIe. DTO OJHO U3 BaXKHEHIITUX TOPIOYUX
MCKOIIA€MbIX, 3aHUMAIOIIINE KIIFOYEBBIE MO3UIMU B TOIUIMBHO-IHEPIeTUUECKUX OanaHcax
MHOTUX T'OCYyAapCTB, BaXKHOE ChIPbE AJIsI XUMUYECKON MTPOMBIILIEHHOCTH.

YacTto sBnsieTCs TOMYTHBIM Tra3oM TMpu 100brde HedTu. [IpupomHbiii raz B
IJIACTOBBIX YCIOBUAX (YCIIOBHSIX 3aJ€raHusl B 36MHBIX HEIpax) HaXOJUTCS B ra30BOM



COCTOSIHUM B BHUJIE OTJEJIbHBIX CKOIUICHHH (ra30BbIX 3alie’ked) WM B BHJIE T'a30BOM
[IanKyd HePTEra30BbIX MECTOPOKACHUN — 9TO CBOOOIHBIN Ta3, MO0 B pacTBOPEHHOM
COCTOSIHUU B He(pTH Wiu Boje (B IJIACTOBBIX YCIOBHSX), & B CTAHIAAPTHBIX YCIOBHIX
(0,101325 MlIla u 20 °C) — TOJIBKO B Ta30BOM COCTOSIHUU. TakkKe MPHUPOJHBINA Ta3
MOXXET HaXOAUThCS B BHUAE Ta30THIAPATOB (Ta30BbIC TUAPATHl WU KIaTpaTbl —
KPUCTAJUTMYECKUE COCTUHCHUSI, 00pa3yIONUecs MPU ONMPEACIIEHHBIX TEPMOOAPHUICCKUX
YCJIOBUSIX U3 BOJIBI U Ta3a.).

100,000,000,000+
10,000,000,000+
1,000,000,000+
1,000,000+

[Ipupoanslii Ta3 3aHsAA OrPOMHYIO HUINY B Hamed >XWU3HH, OH IIHPOKO
pacrpocTpaHeH B MUpE, IJIaBHBIM 00pa30M Kak IMOMyTHHIM HedTsHOW ra3. Bemymumu
cTpanamu-nipon3BoguTessiMu raza spisitorcss CIUIA, Poccuss u Kanama, Ho Oosbiue
MEPCIEKTUBBl  OTKPBITUSI MOTEHUHAIBHO 3HAYUTENIBHBIX MECTOPOXKICHUWU  AaroT
MOMCKOBO-pa3Be0uHbIE pabOThl B MOpe, OCOOEHHO Yy moOepexbs Adpuku, Asum,
HOxnoit Amepuku, B CeBepHom u Kacnuiickom Mopsx. ['7maBHOe UCIONIb30BaHUE
NPUPOJHOTO Ta3a — B KauyecTBE TOIUIMBA B TPOMBIIUICHHOCTH u ObiTy. B
MPOMBIIIJIEHHOCTH OH MPHUMEHSETCS KaK TOIUJIMBO Ha 3JIEKTPOCTAHIIUAX, LIEMEHTHOU U
CTEKOJIbHOM MPOMBIINUIEHHOCTH, TMpPU NPOU3BOACTBE CTPOMMATEPUAIOB U IJIs
KOMMYHQJIbHO-OBITOBBIX HYJ, B IIBETHOM M YEPHOW  METAJLTypruM, MPU BHITIJIABKE
METAJUIOB, NIPU BBIIUIABKE CTEKJA, TaK K€ KAK ChIPbE MJIA MOJYYCHHUS OPTaHUYECKUX
COCJIMHEHUN TIPU CUHTE3€, IPOU3BOJICTBE U3BECTH U IIEMEHTA, MPUTOTOBJICHUM XJieba U
JPYyrol THUIM Ja U BO MHOTHX Jpyrux ciaydasx. OH HCIOJB3yeTCs TakkKe B
MPOU3BOJICTBE OCH3MHA, CaXXKU W HEKOTOPBIX BAXKHBIX XUMUYECKUX MPOAYKTOB, TaKHX,
KaK METWJIOBBIA CHHPT, (HOpMaIbIETH, CHUHTETHUYECKHN aMMuak. B momaniHem
XO3SIUCTBE Ta3 CIY>KUT TOPIOYUM B T€4YaX, HarpeBaTelbHbIX TPUOOpax, ra30BbIX MIIATAX
U T.II.

Hcropusi pa3BuTHs ra3oBoil npomblinuieHHOCTH Pecnnybinkn benapycs.
C navana rasudukarnuu PecnyOnuku benmapyce B 1958 rony IlpaButenbcTtBoM
BCCP Obin co3maH IEHTPAIBHBIA OpTraH TOCYJAPCTBEHHOTO YIPABJICHHS DPA3BUTHUS



razudukanuu pecrnyonuku — [naBHoe ympaBnenue no rasudukanuu npu Coerte
MunuctpoB BCCP (I'maBraz BCCP), kyaa Ha mnpaBax HOPUAMYECKHUX JIMI[ BOLLIA
oOnacTHbIC U T. MUHCKA Ta30BbIE XO351CTBA.

B 1978 rony I'maBraz BCCP 6b11 npeobpaszoBan B ['ocynapcTBEHHBIN KOMUTET TIO
razupukanum npu Cosere MunuctpoB BCCP (I'ockomraz BCCP) ¢ temm xe
aJIMUHUCTPATUBHBIMHA U UMYIIECTBEHHBIMH (PYHKIUSMH.

B 1988 roay I'ockomraz bCCP m MHUHUCTEPCTBO TOIIMBHOW IPOMBINIJIEHHOCTH
BCCP pemennem IlpaBurensctBa BCCP Obutn 00BbeanHEHBI M MpeoOpa3OBaHbl B
['ocynapctBeHHbli KoMuTeT 1mo TomnuBy H rasudukaunuu (I'ockomronraz BCCP) c
BXOXKJICHHEM B €ro COCTaB HaxOJAIIMXCS B BEICHUUM YKa3aHHBIX OPraHoB
rOCyJAapCTBEHHOTO YIPABJICHUS] OpraHu3aluii, 00JIaJaloluX MPaBOM HOPUAHMYECKOTO
uua.

[Toctanosnenuem Coeta MunuctpoB Pecnyonuku benapycs ot 13 anpenst 1992
rona Ne204, a Takxke pemeHueM TPYyAOBBIX KOJUIEKTUBOB opraHu3ainuil ['ockomronrasza
BCCP 06b11 opranuzoBan benopycckuii KOHIIEpH MO TOIUIMBY M razu@ukanuu (KOHIEPH
«benronra3), KOTOpPBII  OCYHIECTBISUI  CBOK  JESATENBHOCT HA  OCHOBaHUHU
YUPEOUTENbHBIX ~ JOKYMEHTOB IO  aJAMUHUCTPATHBHOMY, HMYLIECTBEHHOMY U
XO35CTBEHHOMY YINPAaBICHUIO BCEX BXOIAIIMX B €ro COCTaB TOCYAapCTBEHHBIX
opranu3auuid. CornacHo Ykazy llpesuaenta PecnyOnuku benapyck ot 24 ceHTsA0ps
2001 roma Ne516 xonuepH «benromnras» nogumHEH MUHUCTEPCTBY OSHEPrETHUKHU
Pecny6iiuku benapych, KOTopoe yTBEpAUIIO €ro yCTaB B HOBOM penakuuu. B HacTosiee
BpeMsi KoHlepH «benromnra3» mpeobpazoBaH B ['ocyaapcTBEHHOE MPOU3BOACTBEHHOE
oOBbeMHEHHUE IO TOIUIMBY U razudukanuu «benronrasy.

VYcenenHoe QyHKIMOHUPOBAHME M PA3BUTHE NPOU3BOJCTBEHHBIX CHJI, @ TaKKe
NOBBIIICHHE JU3HEHHOIO YpPOBHsA HaceneHus bemapycn B 3HAUYUTEIBHOM CTENEHU
3aBUCUT OT COCTOSIHMSI TOIUIMBHO-DHEPrE€TUYECKOTO KOMIUIeKca. VIMEHHO mno3TomMy
0COOYI0 aKTyallbHOCTh M 3HAUYUMOCTh NpHUOOpeTaeT HaAekHoe U d(PPexkTuBHOE
HHEProCHA0XKEHHE BCEX OTpaciied SKOHOMHKH, OOECIEeUMBAIOIIMX MPOU3BOACTBO
KOHKYPEHTOCIIOCOOHOIM MPOIYKIUU M JOCTHKEHHE BBICOKMX CTaHIApPTOB YPOBHS U
KayeCcTBa JKU3HU HACEJICHUS MIPH COXPAHEHUH SKOJIOTHUYECKH 0€30MacHOM CPEeIbl.

Ha cerogusiminuii 1eHb cambIM 3()PEKTUBHBIM, FIKOJIOTHYECKH YHCTHIM U HauboJiee
JIEHIEBBIM BUJOM TOIUIMBA SBJISETCS MPUPOJHBINA Ta3, 3a CUYET KOTOPOTO BO3MOYKHO
YAOBJIETBOPEHUE CYIIECTBYIOIIUX MOTPEOHOCTEN pecnmyOnuKd, a TakkKe HNPHUPOCT
noTpeOeHUsT WIK 3aMelleHUe BbIOBIBAIOIIMX BUJIOB TomkBa. [loaToMy OH 3aHMMaeT
0ocoboe MecTo B CTPYKType TOIUIMBHO-dHEpreruueckoro Oamanca benapycu —
MPAKTUYECKU BCE OTPACIN SKOHOMHUKH UCTIOIB3YIOT €r0 B CBOCH JEATEIbHOCTH.

becniepeboitnoe razocnadxxenue B bemapycu, a Takxke TpaH3UT MPUPOTHOTO Tasza
gyepe3 TeppuTopuro ctpansl ooecrieunBaeT OAO «bentpancrasy.

«benrpancraz» 3aHMMaeT MPUCYIIYIO TOJBKO €My HUOIY B COLHUAIbHO-
PKOHOMUYECKOM pa3BuUTUU pecnyOonuku. Co3laHHOE elle B paMKax eIuHOU
razoTpancrnopTHoil cuctembl CCCP, mpeanpusitTue CTajao OCHOBOM HJisi CTaHOBIJICHHS
ra3oBOi OTpaciu HezaBucuMOM bemapycu, razudukannm ee HaCEICHHBIX MYHKTOB, JAJI0
MOILHBIA HMMITYJIbC Pa3BUTUIO DHEPreTUKHM W MHOTHX JPYIHMX OTpacieil 3KOHOMUKH
peCIyOJINKHY.



5. I/ICTOpHﬂ Pa3BUTHUA BEHTHJIAIUN

BenTunsauusa B COBPEMEHHOM MHUpPE — 3TO YJAJEHUE BO3JyXa W3 IMPOCTPAHCTBA
IIOMEILEHUS U 3aMEHa €ro HOBBIM, CBEKUM BO31yXOM. FIMEHHO Takue cucTeMbl CO31ar0T
OJIaronpuATHBIE yCIOBUS BO3JYIIHOMW cpeabl. B NpaBWIIBHO  BEHTHJIMPYEMOM
MOMEIICHUH TOJAHUMAETCSl HACTPOCHHE, YEIIOBEK XOpOIIO ce0s YyBCTBYET M PEAKO
Oooneer. HMcropusi BeHTWISIIUM pPa3BUBajach IIOCTEIIEHHO BMECTE€ C HUCTOpHEN
yesjoBeuecTBa. B3rimssHeM Ha Hee BMecTe.

BenTuiiupoBanue rpoOHHUIl 1 XPaAMOB

[IepBbpie U3BECTHBIE YEIIOBEUECTBY CHUCTEMBI BEHTUJIMPOBAHUS MOYKHO BCTPETUTH
emie B JlpesHemM FErunte. TaM uX nOpuMEHsIH, 4TOOBl BEHTWJIUPOBATH JABOPIBI U
rpoOHuUIIa, XpaMbl, TeaTpsl. [[peBHel EruneTr umen pa3BuTyro KyJbTypy U HEOOXOIUMBIE
HaBBIKM, YTOOBI CO3/1aBaTh HAJICKHBIE BEHTWISIMOHHBIE CHUCTEMbI IJisi MPABUIHLHOTO
JIBUKEHHS BO3yXa.

Hcmopus passumus eéenmunayuu CB3aHa ¢ TAKUM SIPKUM U OOJIBIIUM MPUMEPOM,
Kak nupamyga Xeomca. B HeW e€CTh BO3IyXOBOJbI, CIIPOCKTUPOBAHHBIE MHOTO BEKOB
Hazan. Emie HemaBHO 3Ta cucTeMa cama CrpaBiisiiack ¢ oOMeHoM Bo3ayxa. Ho ceroans
M3-32 O'POMHOTO HAIUIbIBA TYPUCTOB TPEOYIOTCS NTOMOJHUTEIbHBIE BEHTUJISLIUOHHBIC
CUCTEMBI, YTOOBI COXPAHUTH KYJIbTYPHBINA MaMATHUK OT U30BITOYHON BIAKHOCTH.

Uto KacaeTcs )KWIbIX NOMEIICHUH, TO Ha NPOTSHKEHUU MHOTHUX JIET JIFOAU UCKAIU
CrocoOBI  cO3/laHus KOM(OPTHOTO MHUKpokiIuMmaTa. Ho Takwe mnpuBUieruv ObUTH
JOCTYITHBI TOJBKO OYEHb OOTaThIM JIIOASIM, KOTOPBIE KWW BO JBoprax. Hcropus
pa3sBUTUSL BEHTWISILUM IPOLUIA JOJTHM MyTh: OT MPOCTOrO MPOBETPUBAHUSA IO
MIPUMEHEHUS CIIOKHBIX aBTOMATU3UPOBAHHBIX YCTPOUCTB.

EcrecTBeHHas1i BeHTWISILUSA IIOMEILeHHSI

B teuenue nonroro BpeMeHu 3Ta cepa pa3BuBaiach MEAJIEHHO, TOTOMY YTO HE
COBEPILIEHCTBOBAJIACh HAyKa W TEXHUKA. B OOJBIIMHCTBE Clly4aeB BEHTHJISALIMOHHAS
cUcTeMa MpeJCcTaBisiga co0oill 0OBIYHOE MPOBETPUBAHUE, TAKKE HCIOJIb30BAINCH
MPUTOYHO-BBITSIKHBIE CUCTEMBI IIPOCTOTO THUIIA.

EcrecTBeHHOe mNpoBeTpMBAHUE IOMEIIEHMS B TEYCHHUE JUIMTEIBHOIO
HUCTOPUYECKOTO TepUuoa OCTABAIOCH CAMbBIM TMOIMYJISIPHBIM CIIOCOOOM BEHTHJIAIIMH.
brnaronmapsi pasnuiie Mexay Hapy»XHOM atMmocdepoil m armocdepoit B MOMEIICHUH,
MOXXHO OBUIO HEMHOTO PETyJHpOBaTh MHUKPOKJIMMAT. BHyTpW TOMEmeHHs] BO3IyX
BCET/Ia TEIUIEE U MMEET MEHBbIIYIO TJIOTHOCTh, O3TOMY HApPYX HBIA BO3IYX BBITECHSIET
TEIUIBIA BO3YX.

B npeBHOCTM M B cpellHHE BEKa JOMa OTAIUIMBAIM C MOMOIIb OTKPBITOTO OTHS.
[ToaToMy BeHTUIsILMA OblIIa HY>XHA 17151 yaaneHus apima. B 1600 rogy B AHMMuM u3aanu
yKa3, 4TO BBICOTA OKHA JIOJKHA MPEBBIIIATh €r0 MUPUHY, YTOOBI ABIM U3 IOMa BBIXOIMUII
osicTpEe.

bonee noipoOHO cucTeMy €CTECTBEHHOTO JBUXKEHHUS BO3AyXa B KaHalaxX U TpyoOax
onucasi Muxama JlomonocoB. OH co3/iail OTACIbHBIA HAYYHBIM TPYJ Ha 3Ty TEMY,
KOTOpPBIM Ha3piBaeTcs «O BOJBHOM [IBHKEHUU BO3/yXa B pyJHUKAX MPUMEUECHHOM.
Taxxe JIoMOHOCOB cO371a MEPBYIO KOHCTPYKIIMIO MPUOOPA, KOTOPBIM PETHCTPUPOBAI
CKOpPOCTbH U HaIIPABJICHUE JIBUKEHUS BO3YLIHOTO IMOTOKA.



EcTecTBeHHass BEHTWISILUS HAIpPSMYIO 3aBUCUT OT MOTOAHBIX YCIIOBHH, €W
HEBO3MOYKHO YIIPaBJATh. B 3TOM ee OCHOBHOM HenocTaToK. OH M NMOATOIKHYJ YYEHBIX
MCKaThb HOBBIC ITyTH JUIS CO3JAHUs BEHTUIIALMOHHBIX CUCTEM. TaK MCTOpUS Pa3BUTHUSA
BEHTWIALIMU NpUOIM3WIAcCh K OTKPBITUIO MEXaHMYECKOro THMA IPOBETPUBAHUS
ITOMEIIEHUN — NCKYCCTBEHHBIM BEHTUIIILHOHHBIM CHCTEMAM.

IlepBblii THII BEHTWJIATOPA — OCEBOM

OceBoii — 3TO NEPBBIM B MUPE MCKYCCTBEHHBIM BEHTWIATOpP. [IpakTtnuecku tpum
CTOJIETUSI Ha3aJ OH ObLI YCTAaHOBJICH B AHIVIMKWCKOM mapiameHrte. Jljig ero mpuBoja
UCIOJIb30Ballach ~ mapoBas ~ MamuHa.  [IporpeccuBHass ~ KOHCTpyKUus  ObLia
WHHOBALlMOHHOM JII CBOEr0 BPEMEHHM M OTIMYAJIACh HAJIEKHOCTBIO: 0€3 MOJOMOK 3TO
YCTPOMCTBO MOTJIO paboTaTh B TEUYEHHE BOCBMH JECATKOB JeT. VIMEHHO oceBoit
BEHTWJISITOP J1aJl CUIbHBIN TOJYOK K AKTUBHOMY Pa3BUTHIO CUCTEM BEHTHWJIALINU.

B 1754 rogy Hemenko-poccuiickuii MaremaTuk Jleonapa Jitjiep myOJauKyer
OCHOBBI PaldOTbI BEHTHJISITOPA, KOTOpPhlE B HTOre CTaHYT 0a30if COBPEMEHHBIX
METOJMK pacyeTa CHUCTeM MPUHYJIUTEIbHOW BEHTWIAUUU. [IepBBIA 1EHTPOOCKHBIM
BEHTUJISATOp ObLT M300peTeH B 1832 roxy neittenantom A. CabmykoBbiM. B 1892 rony
MHUpPY IPEACTABJIEH JUAMETPAJIbHbIA BEHTUIIATOP.

HckyccTBeHHOE CO31aHHe ONITUMAIBLHOI0 MUKPOKJIUMATA

C Ttex mop, Kak NEepBbI BEHTWIATOP ObUI YCTAaHOBJIEH B NapjlaMeHTe AHIJIUH,
BEHTWIILIMOHHBIE CHCTEMBl Haydajdud MNPUMEHATH JUISI  CO3JaHUS  MOIXOJMSIIETO
MHUKPOKJIMMATa nomeuieHus. Mcmopus pazeumus GeHMUIAYUU TIOMOTJIA
YCOBEPILIEHCTBOBATh YCJIOBHUS Tpyda M OblTa. MOXHO CcKaszaTh, 4YTO OHa cCTaja
M300pETeHHEM COIMAIbHOIO 3HAaueHus. Beap, ¢ ee MOMOIbI0 MOXHO OBLIO CO3AaTh
HEOOXO/MMbIE CAHUTAPHO-TUTMEHUYECKUE YCIOBUS Ha paboyMx MecTax TIKENIbIX
MPEANPUITUNA U JIETKON MPOMBIIUIEHHOCTH. PyKOBOAMTENN TIPEANIPUITUNA TENEPh MOTJIN
3a00TUTHCS O 30POBHE PAOOTHUKOB U 00ECTIEUNBATh UM JIOCTOMHBIC YCIIOBUS TPY/IA.

Bcekope co3panu TeXHUYECKYI0 U CAHUTAPHYIO Y0y, KOTOpasi KOHTPOJIUpOBaJia
NpaBWIbHYI0 BEHTWIALMIO HAa NPOMBIIUIEHHBIX HOpeanpusatusax. CorinacHO HOBBIM
3aKOHaM, Ha KaXJIOM NPEINpHUITHUHU NO0JDKHA Oblla B 00sA3aTeIbHOM MOpPSAKE OBITH
o0opy0BaHa BEHTUIISAIIMOHHAS cucTema. [lepBoiii Takoi 3akoH Obut m3mad B 1918 romy.

BeHTuUSIIUSA Y HAIIMX NPEKOB

Hcropuss BEHTWIAIMM Hadajgach C JOPEBHOCTH. lIpm cTpouTenscTBe ApEBHUX
XPaMOB, YCBHIITAJIbHUI, IBOPLIOB U TEPM CO3/1ABAJIUCH NIEPBbIE CUCTEMBI BEHTUJISLIAM.

Janeko He Kaxzgas UMBWIM3ALUS Morja O00ecneuyuTb TEXHOJOTUYECKU
3h(HEeKTUBHYIO CHCTEMY, KOTOpasi BbINOJHANIA Obl Bce cBou (pyHkimu. Ho mHxeHepHas
MBICJIb, HCCIIEIOBATEIbCKUNA a3apT, >KUTCUCKUH OMNBIT W HAOMIOACHUS IO3BOJIUIH
M300peTaTh BeChMa MHTEPECHBIE CIIOCOOBI CMEHBI BO3/lyXa U JeNIaTh Ba)KHBIE OTKPBITHUS
0 BO3/yX€, KOTOPHIM MBI JIBIIIMM B HAIlIUX JIOMax.

MupoBast uCTOpHMS BEHTWIALMM — 3TO MHOTOYHUCIICHHBIE HAy4HBIE TPYIBI,
reHHUaJIbHbIe U300PETEHHs YUCHBIX, ONBITHI U TPY/bI THICSY JIOACH, B pa3HbIe BPEMEHA.
JlaBaiiTe mpociaeauM UCTOPUIO BEHTHIISIIMU OT JPEBHOCTH 10 COBPEMEHHBIX 00pa3IiOB.

[IepBble U3BECTHBIE YEJIOBEUECTBY CUCTEMBI BEHTUIIMPOBAHUS MOKHO BCTPETUTH B
JlpeeHeMm Erunre. Tam ux npumeHsiu, 4yToObl BEHTHWJIMPOBATh JIBOPLI, TPOOHMIIBI,
XpaMmbl U TeaTpbl. B um3BecTHO nupamuae Xeorca yd€Hble Hacuutanu Oosee 300



KaHaJIOB M HEOOJBIINX TYHHEJICH Yepe3 KOTOPhIE MPOXOIMIT BO3AyX. JpeBHIE erunTsiHe
y>K€ 3HaJli, YTO 3aCTOSIBIIUKACS BO3yX HETaTUBHO CKa3bIBACTCS HA CAMOYYBCTBUHM U
sHepreTuke. [la m BooOIIe 3HAIM TOJK B XOPOIIeH (3arpoOHON) KU3HU.

Wind-towers were bullt using local construction methods and natural materials, thelr design and aesthetic
appearance provides an architectuwal example in harmany with Lraditional socicty and the environment.
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Ha Teppuropun coBpemennoro Hpana 6onee 2000 jeT ctposT ocoObie OanrHm-
BETPO3a0OpHUKH — Oaarup («to, 9to OepeT (3axBaTbhiBacT) BeTep”’). BHyTpu Oamam —
U30JIMPOBAHHBIC JPYT OT IPyra BEPTUKAIBbHbBIC KaHAJIbI, JTOXOISIINE J0 MEPBOrO ITaXA.
XapaKkTepHBIMH SBJISIFOTCS TOpPYAIUE TAJKWA, HA HUX BEMIAIOTCS IOJIOTHA TKAaHU, C
MIOMOIIBI0 KOTOPBIX MOYKHO YIIPABJISATH JIBIKCHHEM BETpa B KaHAJIaX.

OTH KaHaJIbl MOTYT paboOTaTh MO-Pa3HOMY.

[lepBBIii METO TOCTATOYHO MPUMHUTUBEH — OTKPBIBACTCS TOT KaHal, B KOTOPBIA
3amyBaeT Betep. [lomydaercs ecrecTBEHHAsh MPHUTOYHAS BEHTWIALNWA. UTOOBI Jydlie




UCIIOJIb30BaTh TAKOE PEIIEHUE, CTPOST OOJIbIINE KYMOja, KOTOPbIE CO3/al0T MPHUSTHOE
JYHOBEHHE, a HE CKBO3HSK.

Bropo#i Meron. OTKpbIBaeTcsl MPOTUBOIOIOXKHBIM JBH)KEHUIO BETpa KaHajl. 3a
HUM OKa3bIBaeTCsl 00JacTh HU3KOTO NABIICHUS M BO3AYX BBITSATHBACTCS U3 3MaHHSI. A
MOCTYIAaeT BO3AyX 4Yepe3 KOJOAEl WM MOJA3EMHBIA KaHal c BoJoM (qanat). Bopa
OXJIAXKIAeT BO3/YX, IMOJIy4aeTcsi CBO€OOpasHbIil KoHmuimonep. KoHedHo, mpu Takom
METOJIC BXHO HAJIMYHME BOJBI, XOTsI ObI B KoJonauax. M Boma »emareiabHO MPOTOYHAS.
Opnaxo, ecnu Hun Heaneko v rpyHTOBBIE BOJbI HE HACTOJBKO IITyO0KO, TO ToYeMy Obl
U HeT?

Tperuii MeToa uCIHONb3yeTcs, Korja BeTpa HeT. BerpoBas OamiHs Bce paBHO
pabotaer. B »TOM cilyyae OTKpBIBaIOT Ty CTOPOHY OalllHH, KOTOpas HarpeBaeTcs
conHieM. B mycroit TpyOe BO3ayX Hakaisercs, CTAHOBUTCS JIETY€ U BBIXOJIUT BBEPX,
MOJIy4aeTCs TAra.

Eciau coBMECTUTh BTOPOW M TPETUN METOJBI, KOTJIa COJIHIIE HAIPEBAET BBHITSHKHYIO
TpyOy © YCWIMBACT BBITSDKKY, TO TIOJIYYUTCS OOJBIIMK TNPUTOK BO3AyXa C
ABTOMAaTHUYECKUM OXJIAKICHUEM.

I Bek 10 H. 3. B npeBHeM Pume oTpaboTaHHBIN ABIM MCTIOIB30BANIN JIJIsi 000TpeBa
B OOraThIX JoMax W pUMCKHX OaHsX. DyHIaAMEHT MOJHUMANIM Ha HEOOIBIIUX KOJIOHHAX
TaK, 4YTOObI CO3[aBajlach MyCTOTa MEXIY 3€MJIEH M IMOJOM, IZIe€ U MPOXOAUI TOpssYUi
JbIM M Tap. OTO MO3BOJIUIO MOJYYHUTh HPOrPETHIA M CBEKHUWM BO3AYX B IOMEILIEHUH,
TEIUIBIN MOJ U MOAOTPEB OACCEIHOB.

B cpeaneBexoBoii EBpomne moma o0orpeBainch ¢ MOMOIIBIO OTKPBITOTO OTHSA,
KOTOPBIN IMOIJIOIIAT KACIOPOI U BBIAEIIUT yrapHbld ra3. Anrnuiickuii MmoHapx Kapn [ B
Hayaine XVII Beka BBITYCTMJI YKa3bl: pacCTOSHHUE OT I0Ja A0 IOTOJIKA B JKHIOM
MOMEIIEHUH HE MOIJO0 ObITh MEHbLIE 3X METPOB, YTOOBl YMEHBIIUTH KOHLIEHTPALUIO
SAJOBUTOTO [JbIMa, a BBICOTA OKOH [JOJDKHA IPEBbINIATh IIUPUHY Uil Oosee
3¢(peKTUBHOrO  JpIMOyJnajeHus.  Xo3sieBaM  YacTHbIX JIOMOB C  KaMHMHaMHu
NPUHYAUTEIbHAS MEXaHUYECKasi BEHTUIILUS IPOIKMCaHa 003aTeNbHO.

B 17 Beke yueHble MNPOBOAWIN JKCHEPUMEHTHI: MOMEILIATN 0], CTEKJISHHBIN



KOJIIIaK C ropsiuied ceuen 3Bepbka. CBedy racuiu A0 TOro, Kak HACTYNAJIO yAyLIbE,
OJIHAKO KaXJ0€ BTOPOE JKMBOTHOE THO0. M3 wero mociemoBanm BBIBOJ, 4YTO MO
KOJITIAKOM TIOSIBJISIETCSI OCOOBIN Ta3, KOTOPHIA M OKa3bIBa€T CMEPTEIIHLHOE OTPABIIAIOINICE
JICICTBUE HA )KUBOW OPTraHU3M.

18 Bek. @pannysckui xumuk AHTryaH-Jlopan JlaByasee Ha3Ban TOT Tra3
YTJIEKHUCIIBIM, JOKa3all, YTO OH BBIAENSAETCA NPH BbIIOXE WM Hamucan ero ¢opmyny. OH
YTBEPKJ1aJl, YTO CAMOYYBCTBHE YEJIOBEKA YXYAIIAETCS HE OT TOTO, YTO B BO3yX€ MaJacT
MPOLIEHT COAEPKAHUS KHCIIOPO/a, a OT TOT0, YTO B IOMEIIEHUHU CIY4YaeTCs Mepen30bITOK
YTJIEKHUCIIOTO Ta3a. TO OTKPBITHE MOBIUAIO Ha OypHOE Pa3BUTHE BEHTHIISLIMH.

Nnes Obuia CTOJIL PEBOIIONMOHHA, YTO Yye mponuio 6omee 200 jer ¢ Toro
BPEMEHH, a CIEHHUAIUCTHl TaK W HE MPUILUIA K €IUHOMY MHEHHUIO O COOTHOIICHUH
KOMITOHEHTOB BO3/lyXa, IPU KOTOPOM YEJIOBEK CeOsl UyBCTBYET «B CBOCH Tapeske».

Bo epema Kpvimckou eounwt (1853-1855) canumapor 3amemunu, umo panenvle
conoamel Cmpaoarom Om HeC6A3AHHbIX C UX PAHeHUsMU Ooae3Hell, ecau Uux naiamol
HeodoCcmamoyHo npocmophsl. Toeoa noseunca cmanoapm — 50 m3 Ha kaxcoozo bdotiya.
B ronye 1980-x 20006 cmanoapm o1 nepecuuman u npunsm noewiti - ASHRAE / ANSI
621989- munumanvno 27 m3 Ha wuwenogexa. Kax noumumaeme, uem Ooavuue
npocmpauncmeo, mem Ooavuie 8 Hem 6030yxa. Komopuwui, mem ne menee, Heo6x00umo
nepuooUudecKU 0CeeHcams.

Muxansa JIOMOHOCOB CEPbE3HO U3yUall MPOLECCH ABMKEHHUS BO3AyXa U M300peJt
npudop s U3MepeHUusi HANPABJIEHUS MepeMelleHnsl BO3AyXa U ero CKOPOCTH —
anemoMmeTtp. Joctmwkenuss JlIoMoHOCOBa B 00JacTH €CTECTBEHHOM BEHTHJISLIMHM ObUIH
nepeoBbIMU ISl ero BpeMeHu. CerofHsi Mbl 3HaeM, YTO €CTECTBEHHAs] BEHTUJISALIUS HE
CrocoOHa MOJHOCTBIO 00ecneuynTh MOTPEOHOCTh YEIOBEKa B CBEKEM BO3JyXEe — OHa
MaJIOMOIIHAasl ¥ 3aBUCUT OT NOrojbl. [loHMMaHKWe 3TOro 3acTaBIIsIO YYEHBIX AKTUBHO
pa3BuUBaTh chepy MEXaHUYECKON BEHTUIISLIUU.

TsAroil kK0 BceMy MHHOBAILIMOHHOMY OoTinuuics AHrnuiickuid [lapnament. B 1734
rojly TaM YCTaHOBWIH MEPBYI0 B MUPE MEXAHUYECKYI0 BEHTHJISIIIUIO - T.€. BEHTUJISTOP,
KOTOpPBIM OJslarofapsi mapoBOM MallMHE MPUHYIAUTEIBHO YAANSJ TPSI3HBIA BO3AyX W3
nomenieanii. OOOpyIOBaHHWE OKa3ajd0Ch HAa 3aBUCTh HAAC)KHBIM H JIOJITOBEUYHBIM,
popadoTasno MOYTH BEK.

Ha cBeKyro rosioBy KOHIEHTpalusi BHUMAHUSA JIy4llle, MbICJIH COOpaHHee U
peleHusi rocy1apCcTBEHHbIX MP00JeM NPUXoaAT ObicTpee!

B 1832-m roay pycckuii BoeHHbli umxkeHep A.A. CalnykoB u3o0pen
HEHTPOOEKHBIM BeHTWISATOP. OH mNpeacTaBiIsul co00il KOXKyX B ¢opMe LHIMHIpA,
BHYTpH OBIJIO KOJECO C 4YEeThIPbMS MPSIMBIMHU JlOMacTsAMH. B jJBWXeHue arperar
MPUBOMIICS C TIOMOIIBIO PYYHOTO MIPUBO/IA U JBYX YENOBEK, M 00ecreunBal nojaady Jo0
2000 M3 Bo3myxa. BEeHTUIATOp BBICOKO OIIEHWJIM MPOMBIIUICHHUKNA - YCTaHABIMBAIU
€ro B pyJIHHUKAX, TPIOMax KopalJei, Ha caxapHbIX M KOKEBEHHBIX ITPOU3BOJICTBAX.

1861-i roj 03HaMEHOBAJICS HaYyajioM pa3BUTHUS HaIlPaBIICHUS
BO31yXONOATrOTOBKU. Pyccknii unxxenep .M. @naBuuknii co31a1 IPUTOYHO-BBITKHYIO
BEHTWISIIIMIO, B KOTOPOW TIOCTYMAIOUIMWA CHApY>KU BO3AYX LEHTPAIU30BAHHO
nogorpeBasics (TexHoJioruss pekynepaunuu). Cnoycrts 23 rojga mocie MOpOBEACHUS
UCCJIEIOBAaHUM, OH W3Jall CBOM TPYJbl, TJ€ H3JIOKWI CBOE€ BHUACHHE HW3MEHEHMHS



olLyIIeHHUs] KoM(DOpTa y JIt0IeH B 3aBUCUMOCTH OT JIaBJICHUS, BIaXKHOCTH, TEMIIEPATYPhI
Y UHTEHCUBHOCTH MEPEMEILICHHS BO3IYIIHBIX MacC B TOMEILIECHUH.

B 1882-m roay, Hemenko-aMepHKaHCKUI HHXXEHep U u3o0perarens Dwnumnm
JAuens npuaymal NoTOJOYHbINA BEHTUIIATOP, IPUBOJIUMBIA B JBUIKEHHUE SJIEKTPUUECKUM
nsurareneM. «JIrocrpa [{uerns» monap30Bagack MaCCOBBIM CIIPOCOM U CTajla IPOPHIBOM B
BEHTUJIATOPOCTPOECHHUH.

B 1902-m roay, 01 M300peTeH MEpBBIM HACTOAIMN KOHAMLIMOHEp. Ero ormom
CTal aMepuKkaHckui umxkeHep Ywiiuc Kappuep, Ha3BaBmMil CBoe H300peTeHHUE
«XOJOAUIBLHON MAIIMHOM»

@OuHANBHOI TOYKOW Pa3BUTHA BEHTWJIALUMOHHBIX CHCTEM B MPaBOBOM
acmeKTe, MHOTHE crienuajaucTbl cuuTaoT 1918 roa. Mimenno toraa Beimren 3akoH «O0
00s3aTEIBHOM 00OPY/IOBAaHUM BCEX MOMEIMICHUM M MPEIIPHUSITHI BEHTUISIIMOHHBIMU
cucteMamu', TaK ke 3TO KOCHYJIOCh U BEHTUJISILIUK B 3arOPOJIHBIX TOMAX.

B 1983 roay, nnxenep Ilbep KapamHbe COBMECTHO ¢ ABYMs MapTHEpaMHU
pa3zpaboTan MEPBYIO BBITSKHY IO peleTKy c TUTPOpPEryJIsLneit
(BIaro4yBCTBUTEIBHOCTHIO) HA OCHOBE TMOJMAMUIHOW JIGHTBI. OJTO HM300peTEeHUE
onpenenmwio paszputne AERECO or HeOomblol MacTepckod 0 MEXTyHapOIHOU
KOMIIaHUH, PEATU3YIONIEeH MUJUIMOHBI €IUHUILL IPOIYKIIUH B TO/I.

B XIX Beke MOMBITKM BCE MEXAHU3UPOBATh (3110Xa IPOMBIIIEHHON PEBOJIIOLINHN)
HEe OOONUIM CTOPOHOM W HHAMBUAYaJIbHYIO BEHTWIALUMIO. AMepukaniy Jlxeimcy
bapony ynamoce B 1830 romy moiay4yuTh MATEHT HA OINAXallo, KOTOPOE MPUBOAWI B
JIBIDKCHHUE 3aMbICIIOBAThIA MexaHu3M. Haj rojioBoi oTapIxaroiiero Oblja pacioyiokeHa
MJAaCTHUHA, KOTOpas COBEpIIaJia BO3BPATHO-NIOCTYNATENbHbIE JABWKEHUA. OHU
MIPOJIOIKAKCH, TTOKA MPEIBAPUTEIIBHO MOHATAsI TUPS HE OIyCKalach BHU3 (JI0 T0J1).

Ha Pycu, BrimoTh 10 XX Beka, BEHTWIAIIMOHHBIE CUCTEMBI B JIOMaX 00yCTpanBaiu
MEYHUKN OJHOBPEMEHHO C KJajakou meuu. M 310 mormyHo. Beap OT JIBIMOOTBOSIIIIETO
KaHalla 3aBUCE] MHUKPOKJIMMAT B MoMmenieHuu. Jlake korja meub He pabortana, depes
3aIBUKKH HECBEKUM BO3yX BBITSTUBAJICS U3 KOMHAT.

K co3nanmnio HE0OOXOAMMOCTH BEHTHJIMPOBAHUS CBOMX KWJIHI U OOIIECTBEHHBIX
3/1aHUI1 YeJIOBEUECTBO MPHUIILIO 3HAYUTENBHO MO3/IHEE, YEM 3TO ObLIO B OTHOIIEHUU UX
OTOTUICHUS.

[Tocie puUMCKMX XIOMOKAayCTOB M MNOANOJbHO-KAHAIBHBIX CHUCTEM, KOTOPBIE
COBMEIIAJIK B ce0€ KaK CUCTEMbl OTOIJICHUS, TaK U CUCTEMbI /i1 BBOJA B MOMEIIICHUS
MOJIOTPETOr0 HAPYKHOTO BO31yXa, - JAECJO BEHTUJIMPOBAHUSA COBEPIICHHO 3arjoxJio.
Tonbko yxe B 1792 1., XOTS U HEyJaUYHBIMHU MONBITKAMH YIIOMHHABIIETOCS TEPMaHCKOTO
npodeccopa MoiuTop U MOYTH OJTHOBpeMeHHO B AHriuu B 1793 1. [[xonom I'oinb, ¢
WX BO3JYIIHBIMA CHCTEMaMH OTOIUICHHS, pal0OTaBIIMMHU TMOJaueld HapyKHOTO
MOJIOTPETOTO BO3yXa M OCYIIECTBUBIIMMHU TaKUM 00pa3oM M BEHTUIIMPOBAHHUE, OBLIO
MOJIO)KEHO BHOBb HAYaJl0 OPraHU30BAaHHOTO BEHTUJIMpOBaHUs nomeunieHuil. Iloznuee
(1821 r.) Meiicuep (I'epmanusi) cBoeil yCUIIEHHOM MpOIAraHj0il U pacnpoCTpaHEHUEM
BO3JYIIHOM CHUCTEMbI OTOIUICHHUS, TOXKE C MPUTOKOM HApPy>XHOTO BO3AYyXa, YIPOUMI
MOJIO’KEHHE BEHTUJISILIMOHHBIX YCTPOUCTB.

Ve B 1845-1847 rr. 3qanue anrnuiickoro napiamenTa B Jlongone (eme B 1790 r.
OTAIUIMBABILIEECS YTOJBHBIMU >KAPOBHSIMHU) TOJYUYWUIIO OPraHW30BAHHYIO HAMOPHYIO



(IpUTOYHYIO) CHUCTEMY BEHTWIALMM, paOOTaBIIyI0 C T[OMOIIbIO HArHETAIOUIUX
BEHTUJISITOPOB M NOCTPOCHHYIO II0 CXEME€ IOJAaYu M yAaneHus (IIOAIOpOM) BO3JayXa
«cHu3y BBepx». Ho Bckope 3Ta cuctema HENpUSTHOTO OIIYIICHUS TyThsl Oblila 3aMEHEHa
OHOW BBITSDKHOM cucrtemoi. B Hauwane XX Beka B 3aj€ aHIVIMIICKOrO MapiiaMeHTa
(yHKIHOHUpPOBaJIa OJHA U3 HanOOJee COBEPIIEHHBIX CUCTEM BEHTWISILMHU, padoTaromas
OIISITH MO CXEME «CHU3Y BBEPX)».

Bo ®panuuu B 1843 r. Obula opraHM30BaHa NpPABUTEIbCTBEHHAs KOMHUCCHUS IO
COOPY>KEHHUIO U MOCJIEAYIOEMY UCIIBITAHUIO BEHTHWIISILIMIOHHON CUCTEMBbI B HAMEYEHHOM
IIOCTPOMKON 31aHuM Masacckoi ToopbMbl B Ilapuxke. B 3Ty KOMHUCCHIO BXOAWI M
3HAMEeHUTHIA (paHiy3ckuil ¢usuk Ilekine. Dta KomMuccus yke TOrja IMOCTaHOBUIIA
UCYUCIIATh 00bEMbl BEHTHIISILIMIOHHOTO BO3/yXa JJI KaMep 3aKJI0OUEHUS MO0 KOJUYECTBY
BBIJICISIEMON  YEJIOBEKOM  YIJIEKUCIOThl. [l0 OKOHYaHMM  COOPYKEHHS  3TOU
BEHTWISIIUOHHOM cucTeMBI B 1849 r. Ta k€ KOMUCCHUS UCIIBITHIBAJIA €€ yKE C TOMOIIBIO
aHEMOMETPOB.

B Bermeamiem B 1860 r. 3-m Tome (yKe TPETHUM H3JIaHHEM) CBOETO Tpyaa «Traite
de la chaleury («Tpakrar o Terutore») Ilekne ommchiBaeT W NMPUBOIUT PE3YIbTATHI
oOcnenoBanusi OONBIIOTO YHCHA BEHTWISIMOHHBIX M OTOMHTEIBHBIX CHCTEM,
BBINIOJIHEHHBIX B 3ajlaX COOpaHMii, ABOpLAxX, TeaTpax, LEPKBAX, TIOpbMaX, OOJbHUIIAX,
HIKOJIaX, Ka3apMax M B APYrux 3AaHusX. B atux omnucanusax Ilekie oTmedaer yxe u
PKOHOMHUYECKUE TOCTHXKEHHSI, COCTOSALIME B TOM, YTO OTPaOOTAaBIIMI Hap HapOBBIX
MallliH, TPUBOJUBIIMX B JBIKEHUE BEHTWIATOPHl BEHTUJISIIUOHHBIX CHCTEM,
MCIOJIB30BAJICS JIJIsl OTOIJICHUS TEX K€ 3/IaHUM.

B 1856 r. ¢panny3 I['paccu mnyOiamKyeT CBOIO HCCIEIOBATENbCKYIO padoTy,
MOCBSILIEHHYIO CPaBHEHHUIO JIByX CHUCTEM OTOIUICHUS W BEHTHJISILIUH, BBHITIOJHEHHBIX B
oonpuute JlapuOyasbe. [anee dpaniry3ckuil apTuiuiepuiickuii reHepan MopeH, MHOTO
paboTaBIIMK HA TOJIb3Y PA3BUTHS TEXHUKW BEHTUIIMPOBaHMS, u3fan B 1861 r. kHuUTYy
«Etudes sur la ventilation» («MccnemoBanus B 001acTH BEHTHISIMKY ). B manpHeemMm
WHUIIMATUBA U UMITYJIbC K COBEPIICHCTBOBAHUIO TEXHUKUA BEHTHJIMPOBAHUSI HA HAYYHOU
OCHOBE TepexoauT K I'epmaHuu, Tr/A€ 3HAMEHHUTHI TUTHEHHUCT Tpodeccop
[Terrenkoddep kmaaer NMpoYHOE HAYAIO HAYYHOW M DKCIEPUMEHTATHHOW THUTHUEHBI.
bnaronaps tpynam Ilerrenkoddepa, MHOrHE TTOJOXKEHUSI U PE3yIbTaThl UCCIIEA0BaHUMN
KOTOPOTrO M celuac SBISAIOTCS PYKOBOASIIMMHM W aBTOPUTETHBIMH, JEJO Pa3BUTHUS U
COBEPILIEHCTBOBAHMSI CAHUTAPHOW TEXHUKH BOOOILIE, @ OTOMUTEIbHO-BEHTUISIIUOHHOTO
B YaCTHOCTHU, UJET OBICTPHIMU IIATAMH BIEPE/I.



6. HCTOpHH KOHAUIIMOHUPOBAHUSA BO3/1yXa

O TOM, YTO C M3HYPSIOIIMM 3HOEM MOXXHO M HYXHO OOpPOThCS, HAIlld JaJieKue
MPEIKU JOTaJajuch €ule ThICAYM JIET ToMy Ha3ajd. HaBepHoe, mepBbIM XOJI0AWIBIIUKOM
MO>XHO CYMTATh HEAHJEPTaJblia, OOHAPYKHUBIIIETO, YTO B MEIIepe JaKe B CaMble JKapKHe
JTHU [ApuT OpusTHas npoxiaga. s Toro, 4yToObl XOTh KakK-TO CIACTUCh OT Kaphl,
MPABUTENIM APEBHOCTU OKPYXKajlud CBOM JBOPLBI TEHUCTBIMU CaJlaMM U BOJOEMaMHU,
HaloOJHSJIM TOABAjJbl JIBIOM, a BOOPY)KEHHbIE OlaxajlaMyd CIyTH CO3/aBaju
ocBekarolee aBuxkeHne Bo3ayxa. M Bmmote 1o cepennnbl XVIII Beka Huuero myudiie
MaJipyMKa "aparna" Tak ¥ He IpUAYMaJIH

BnepBeie cnoBo "konmunuonep" ObuIO TpousHeceHo (¢paHiy3oMm JKaHHOM
[[Tabannecom enie B 1815 romy.

OnHako HavaBIIASICA B MO3AMPOILIOM CTOJICTUM TEXHUYECKAas PEBOJIONHUS OYEHb
OBICTpO TepeBEepHyJa MpeJCcTaBlIeHHe JtoJeld o kiaumare. MHTepecHo, 4TO BIEPBbIE
CJIOBO KOHJMIIMOHEp ObLIO mMpou3HeceHo Bciyx euie B 1815 romy. MMenHo Ttoraa
¢bpannys Kauu  [IlaGanHec  moyiyuyusn  OpUTaHCKMM  TATEHT Ha  METOJ
"KOHIUIIMOHUPOBAHUS BO3yXa U PETYJUPOBAHUS TEMIIEPATYPhl B KWIUILAX U JIPYTHUX
3nanusax". Ho mpakTrudeckoro BOILTIOMIEHUSI WIEU MPULLIOCH KAATh IOCTAaTOYHO JIOJTO.
Tonsko B 1902 romy amepukaHckuii nHxkeHep-u3zooperarens Yuuue Kappuep cobpan
TIPOMBIIIUICHHYIO XOJNOAMIBHYIO MamuHy mis tunorpaduu Bpyxinxa B Hero-Mopke.
Camoe 5I00OMBITHOE, YTO MEPBbIA KOHJUIMOHEDP MpeIHa3HAYalCs HE ISl CO3JaHUS
MPUATHOW MPOXJIaTsl paOOTHUKAM, a JUIsl O0PHOBI C BIAXKHOCTHIO, 3I0POBO YXYIIIABIICH
Ka4yeCTBO MeYaTH...

[IpaBoa yxke uyepe3 rox apucrtokpatus EBpomnbl, npuesxkas B KenbH, cunrtana
CBOMM JIOJITOM TOCETUTh MECTHBIN Teatp. [Ipuyem kuBOM MHTEpec MyOJMKH BbI3bIBAIA
HE TOJbKO (M HE CTOJIbKO) HWIrpa TPYIIbl, a MPUITHBIM XOJOJOK, IAPUBIIUKA B
3pUTEIBLHOM 3ajl€ JaXe B caMmble 3HOMHBIE Mecslbl. A koraa B 1924 roay cucrema
KOHJIUIIMOHUPOBAaHUS OblIa YCTAaHOBJICHA B OJIHOM M3 YHUBEpMaroB JleTpoiiTa, HaIlJIbIB
3eBaK OBLI MMPOCTO YMOIIOMpPAYHUTEIbHBIM. Bropy ObLIO BBECTH IJIATy 3a BXOJ, BIPOYEM,
NpPEANPUUMYUBBIA XO34MH BHAKJIAQJ€ HE OCTAJICS. OTU TEpPBbIE almapatbl U CTajlu
MPEAKAMH COBPEMEHHBIX CUCTEM LIEHTPAJIIBHOTO KOHJULIMOHUPOBAHUS BO3/1yXa.

"UckonaeMbIM" IPEAKOM BCEX COBPEMEHHBIX CIUIUT-CUCTEM U OKOHHHUKOB MOYET
CUMTATHCSI TIEPBBIM KOMHATHBIA KOHIWIIMOHEP, BBIMYIICHHBIM KommaHueil General
Electric eme B 1929 roay. Ilockonbky B KadecTBe XJIaJareHTa B 3TOM YCTPOWCTBE
UCIIOJB30BAJICST aMMHUAK, Mapbl KOTOPOrO HEOE30MacHbl JUIsl 3J0pOBbSl YEJIOBEKa,
KOMIIPECCOP M KOHJIEHCATOP KOHAMIIMOHEpa ObUIM BhIHECEHBI Ha ynuily. To ecTh Mo
CBOEHl CyTHM 3TO YCTpPOMCTBO ObLIO caMOM HacTosleld crumT-cucremon! OpHaxo,
HaunHas ¢ 1931 roma, xorma ObUI CHHTE3UWPOBAH OE30MACHBIA IS YEIOBEYECKOTO
opranu3Ma (¢GpeoH, KOHCTPYKTOPBI COWIM 3a 0Oiaro coOpaTh BCe Y3JIbI U arperarsl
KOHJIULIMOHEPA B OAHOM Kopryce. Tak NOSBWINCH NEPBbIE OKOHHBIE KOHIAUIMOHEPHI,
JaJIeKue MOTOMKH KOTOPBIX YCIHENIHO paldoTatoT U B Hamu aHU. bonee toro, B CIIIA,
Jlatunckoit Amepuke, Ha bmmwkHem Bocrtoke, a Takxke Ha TaiiBane, B I'oHKoOHTE, B



Wuaun u OonpmiMHCTBE A(QPUKAHCKMX CTpaH OKOHHHUKHM JIO0 CHX IIOp SIBJISIOTCS
Haubosiee MOMyJIpHBIM TUIIOM KOHAMLIHUOHEPOB. [IpuunHbl UX ycrexa O4eBHJIHBI: OHU
IIPUMEPHO BJIBOE JICLIEBIIE AHAJIOTMYHBIX 0 MOLIHOCTH CIUIMT-CHUCTEM, 4 UX MOHTAX HE
TpeOyeT HaJIM4Ksl CHEeIHaIbHBIX HaBBIKOB M JIOPOroCTosIero nuerpyMmenTa. [locneanee
OCOOEHHO Ba)XHO BJAJIM OT OYAroB LMBHUJIM3ALMH, TAE JIEr4€ OTJIOBUTH CHEXKHOIO
YeJI0BEKa, HEKEU HAlTH IpakIaHUHA, 3HAKOMOT'O C MOHTaKOM XOJIOJIUIbHON TEXHUKH.

Jlonroe BpeMs JIMAEPCTBO B OOJACTH HOBEHIIMX pa3pabOTOK MO BEHTWISLUU U
KOHJUIIMOHUPOBAHUIO BO3/lyXa MPUHAIEKATIO aMEPUKAHCKUM KOMITAHMSIM, OJTHAKO B
koHie 50-x, Havane 60-X TOOOB HMHULMATHBA IPOYHO INEpenuia K snoHuam. B
JanbHeIIeM UIMEHHO OHU ONPEESIUIIN JIUI0 COBPEMEHHOM MHIYCTPUH KJIMMaTa.

Tak B 1958 romy smonckas xommnanus Daikin mpeanioxkusia mepBblid TEMIOBON
HAacoC, TEM CaMbIM Hay4MB KOHJIUIIMOHEPHI padOTATh Ha TEILIO.

A eme wuyepe3 TpU TOAAa NPOU3ONUIO COOBITHE, B 3HAYUTEIBHOM Mepe
nperonpeeNnuBIIee AajbHellIee pa3BUTUE OBITOBBIX M MOJIYIPOMBIIIJICHHBIX CHCTEM
KOHJUIMOHUPOBAHMS BO3J1yXa. OJTO HAyajJO0 MAacCOBOTO BBIIYCKa CIUIUT-CUCTEM.
Hauunas ¢ 1961 roma, xorma smoHckas kommnaHus Toshiba BrepBble 3amycTuiia B
CepuiiHOE MPOU3BOJCTBO KOHIUIIMOHEDP, pa3/leieHHBIH Ha J1Ba OJ0Ka, MOMYJISPHOCTH
ATOr0 THUMA KJIMMAaTHYECKOro o0OpyAOBaHHUsS MOCTOSHHO pocia. brarogaps Tomy, 4To
HanOoJiee IyMHasl 4acTh KOHAUIMOHEPA - KOMIIPECCOP - TENEPh BHIHECEHA HA YJIHILY, B
MOMEIIECHHIX, 000PYIOBaHHBIX CIUIUT-CUCTEMaMH, HAMHOIO THILIE, YEM B KOMHATax, I/e
paboTal0T OKOHHMKU. VHTEHCHMBHOCTh 3ByKa YyMEHbIlIEHa Ha Tnopanok! Bropoit
OTPOMHBIN IITIOC - 3TO BO3MOXHOCTh Pa3MECTUTh BHYTPEHHUN OJOK CIUIUT-CHCTEMBI B
1000M y00HOM MECTE.

CeroHs BBINIYCKAETCSI HEMAJIO PA3IMYHBIX THUIIOB BHYTPEHHUX YCTPOWCTB:
HACTEHHbIE, MOANOTOJI0YHbIE, HAMOJIbHbIE H BCTPauBaeMble B MOBECHOI MOTOJIOK
- KacCCeTHbIe M KaHaJbHbIC. JTO BaXHO HE TOJIBKO C TOYKM 3pEHHUS AM3aiHA -
pa3iMyHbIE TUIBI BHYTPEHHUX OJIOKOB MO3BOJISIOT CO3/1aBaTh Hambosee ONTUMAaJIbHOE
pacmpesieieHue OXJaXKJIEHHOTO BO3[yXa B IOMEIICHUSAX OMNPEACICHHON (OpMBI U
HazHayeHusa. A B 1968 roay Ha phIHKE MOABUICS KOHJIUIMOHEP, B KOTOPOM C OJHUM
BHEIIHUM OJOKOM paboTano cpa3y HECKOJBKO BHYTPEHHHX. Tak MOSABUINCH
MYJIBTHCIUIUT-CUCTEMBI. CeroiHd OHM MOTYT BKJIIOYaTh B ce0s OT ABYX JI0 WIECTH
BHYTPEHHHUX OJIOKOB Pa3JIMYHBIX TUIOB.

Cy1iecTBEHHBIM HOBOBBEJICHUEM CTAJIO MOSABICHHE KOHIUIMOHEPA NHBEPTOPHOTO
tuna. B 1981 romy xomnanusi Toshiba mnpemnoxuna mnepByl CIUIUT-CUCTEMY,
CIOCOOHYIO TUJIaBHO PETyJIMPOBATH CBOIO MOIIHOCTh, a yxe B 1998 romy uHBEpTOpHI
3ansuid 95% sinoHckoro peiHka. Hy v, HakoHell, mociaeAHui u3 HauboJiee MOMmyJISIpHbIX B
MHpE THUIIOB KOHAWIIMOHEpPOB - VRF-cucremsl - Obuin mpemioxkensl B 1982 romy
koMmrmanuei Daikin.

1734 roa. B 31aHuM aHTIIMIICKOTO MapilaMEeHTa yCTAaHOBJIEH MEPBbIN U3 U3BECTHBIX
HUCTOPUU

OCEBBIX BEHTUJATOPOB. OH NpUBOAWICS B JEHUCTBUE MpPHU IMOMOIIMA MapOBOI0
nBurartens u npopaboran 6e3 pemonTa 6onee 80 ser.

1754 roa. Jleonapn Ditnep pa3padoTan TEOPUIO BEHTWISITOpPA, KOTOpas Jerjia B



OCHOBY pacueTa COBPEMEHHBIX CUCTEM MEXAaHUYECKOW BEHTHIISALIMH.

1763 roa. Muxaun JlomoHocoB myOiukyeT cBod Tpya "O BOJBHOM IBHXKCHHH
BO3JyXa B pyJHHUKax npumedeHHoM'". Wnew, u3noxeHHble B 3TOH paboTe, Jerau B
OCHOBY PacueTa CUCTEM ECTECTBEHHON BEHTUIISLUU.

1810 roa. B OGonpamue mnpuropoga Jlonmona - [epOu ycraHoBieHa mnepBas
paccuUMTaHHAasi CUCTEMA €CTECTBEHHON BEHTHIISILIUM.

1815 roa. ®panny3 Kan [llaGanHec monaydua OpUTAHCKMU MATEHT Ha '"'METOA
KOHJUIIMOHUPOBAHUS BO3/JyXa M PEryJMpPOBaHUS TEMIEPATYPhl B KWIMILAX U JIPYTUX
31aHugx..."

1852 roa. Jlopn KenbBuH pa3paboTani OCHOBBI HCIIOJIB30BaHUS XOJOAWIHHOM
MAalIUHBI 17151 000rpeBa NoMelleHu (TermtoBoil Hacoc). CrycTd ueThipe roaa uaes Obuia
MPAKTUYECKU peain30BaHa aBCTpuiilieM PurreHrepom.

1902 roa. AmepukaHckuM HHXeHepoM Ywmucom Kappuepom paspabotana
nepBasi IPOMBIIIUICHHAs] YCTaHOBKA JIJISl KOHAUIITMOHUPOBAHHUS BO3/1yXa.

1929 roa. B CIIIA xommanueit General Electric pa3paboTad nepBbIii KOMHATHBIH
KOHJULMOHEP.

1931 roa. UMzoOperenne Oe€30MacHOTO IS 3J0POBBSI YEOBEKAa XJaJarcHra -
(dpeoHa - TpOU3BEI0 HACTOSIIYIO PEBOJIOLNIO B Pa3BUTUN KIIMMATUYECKOU TEXHUKHU.

1958 roa. Komnanus Daikin npeanoxuna KOHAUIMOHEP, CHOCOOHBIN paboTaTh He
TOJIBKO Ha XOJIOJI, HO ¥ HA TEIJIO MO NPUHLMIY "TEII0BOTr0 Hacoca'.

1961 ron. Toshiba mnepBoii B Mupe Havajla TMPOMBIIUICHHBIM BBIMYCK
KOHJUIIMOHEPOB, PA3/ICICHHbIX HA JIBAa 0J10Ka, MOJIYUYMBIINX HA3BAHUE CILUTUT-CUCTEMBI.

1966 ron. Kommanumss Hitachi mnepBoit B Mupe npemyiokuiia OKOHHBIM
KOHJUIIMOHEp ¢ QyHKIMEH ocylienus. Uepes ueTbipe rojia oHa ke nepBod BHEIPUIIA ATy
(GYHKINIO B CTUIUT-CUCTEMAX.

1968 roa. Kommnanusa Daikin npemmoxuna KOHAUITMOHEDP ¢ OJHUM HAPYKHBIM U
JByMSI BHYTPEHHUMU OJI0KaMu. Tak MOSBUIMCH MYJIbTUCIUIUT-CUCTEMBI.

1977 roa. Toshiba BmnepBeie B MHpPE BBIMYCKAaeT KOHIWUIIMOHED C
MUKPOIIPOLIECCOPHBIM YIIPABICHHUEM.

1981 roa. Toshiba paspabGorama KoMIIpeccop C pEryaupyeMod dYacTOTOM
BpalieHus. B ToMm ke rogy Ha pbIHKE MOSBWJIMCH OCHAIEHHbIE UMHU KOHAUIMOHEPHI,
MOJIyYMBIINE HA3BAHUE NHBEPTOPHBIX.

1982 roa. Kommanus Daikin pa3zpaborana u BHeOpWIa B MPOU3BOJCTBO HOBBIM
TUI [EHTPAJbHBIX CHCTEM KOHAUIMOHMpOBaHUA Bo3ayxa VRF, mno3Bomstonmx B
KOMILJIEKCE PEIIMTh BOMPOCHI KOHIUIIMOHUPOBAHUS Y BEHTHIISILIUH.

1995 roa. IlpunsTo pemeHue o0 OTKa3e OT MCIOJIB30BAHMS XJIaJareHTOB,
IIPEICTABIIAIOIIMX ONACHOCTH JIJIsl 030HOBOIO ciiosl. B EBpone ux npou3BoJCTBO JOJIKHO
OBITH MOJHOCTHIO OCTaHOBJIEHO K 2014 roxy.

1998 roa. Kommanusa Sanyo mpemnoxmia VRF-cuctemy ¢ Oe3bIHBEpTOPHBIM
pPEryJIMpOBaHUEM MOLIHOCTH.

2002 roa. Kommammss Haier BmepBsle B MHpPE MpeAsIOKHUIa OBITOBON
KOHJUIMOHEP, CIOCOOHBIN MOBBIIIATH KOHUEHTPALMIO KUCI0POAa B HIOMEIIEHUU.

HUcropus konauuuonuposanus 8 CCCP



B Coerckom Coro3e KOHIULMOHEP AOJITO€ BPEMsI CUMTAJICS HENMO3BOJUTEIbHON
POCKOIIIbIO, OTBIICKAIOIIEH MpoJieTapraTr oT kiaccoBod 0opbObl. Tak B 1940 romy 3a
nyOoNuKauio psjga MaTepualioB O KOHIUIIMOHWPOBAHUHU BO3JyXa OBUT pa3rpoMIIcH
KypHai "OToIuieHre U BEHTWISAIUA'". DTH CTaThu OBLIM BOCIIPUHATHI KakK 'mporaraHjia
OypKya3HbIX B3IJISI/I0B B T€XHUKE", W BILUIOTh A0 1955 roga (korma BBISICHUIOCH, YTO
COBETCKHE KOpabiii aOCOMIOTHO HE MPUCIOCOOJICHBI K TUIABAHUIO B TPOIMKAX) 3Ta TeMa
OCTaBaJIaCh MO HETJIACHBIM 3aIIPETOM.

Heckonbko mo3xe B 1963-1965 rogax B moaAMOCKOBHOM Tropoje JloMoae10B0 ObLI
HaJIaXEH BBIMTYCK KOHJUIIMOHEPOB ISl Y3JIOB CBSI3M U MYHKTOB YNPABJICHUS PAKETHBIM
opyxkueM. 3aBon "OxBarop" B ropojae HwukomaeBe cran BBINYCKATh CYJIOBBIC
KOHJIUIIMOHEPHI, W, HAKOHEI, HECKOJIbKO MPEANPUITHN TMPUCTYIUIO K BBITYCKY
KJIIMMaTUYECKOro 000pynoBaHUs JUIsi aBuanuu. [IpoW3BOACTBO KOHIUIIMOHEPOB JUIS
MIPOMBIIIUICHHBIX HYK]T ObLIO OCBOEHO B XapbKOBE, 2 B MEHBIIIUX MaciTabax u Ha psje
OTpACIIEBBIX MPEAIPUATHUN.

Brimmyck ObITOBBIX KOHAMITMOHEPOB Ha Tepputopun CoBerckoro Coro3za Havasics
Toapko B 70-X TrO;ax, MOCJIE€ TOro, Kak IOCTpOeHHbIM B baky 3aBoa ocCBOWI
MPOU3BOJICTBO MPOAYKIIUU IO JUIEH3UM sSMoHCKoM ¢upmbl Hitachi. B cBom myumme
rofibl, KOTOpble MpHUIUIHCh Ha cepenuny 80-x, bakunckuii 3aBoa BeigaBan 400-500
THICSY KOHAUIIMOHEPOB B ToJl. Masno KTo 3HaeT 4to B baky OblJ1 OCBOEH BBHINTYCK MEPBBIX
COBETCKHUX CIUTUT-CUCTEM C BHYTPEHHUM OJIOKOM HAIMOJIBHOI'O THIIA, HO 0OBEM BBIITyCKa
Obl1 oueHb Man. HutepecHo, uto mnopsaka 120-150 Teicau koHauuumoHepoB BK
€XKEroJHO LUIO Ha AKCHOpPT. bosblne Bcero COBETCKMX OKOHHUKOB ObLIO MPOJAHO HA
Ky06y - mopsinka 700 Thicau wmtyk. Kpynueimu umnoprepamu Obutn Kutait, Wpan,
Eruner u ABctpanus. [lpuyem B uHbIE oAbl Ha 3€JICHBIM KOHTHUHEHT OTHPABIISIIOCH
6onee 10 ThicAY anmapaToB.

Cetiuac monno pyrath bK 3a Gosbine rabapuThl U BBICOKHI YPOBEHB IIyMa, HO
HENb35 HE MpHU3HATh, YTO OHU OKa3aJIUChb HA PEIKOCTh HEMNPUXOTIUBBIMU U
JOJITOBEYHBIMU. B TO# ke ABCTpaiii HEKOTOpBIE ammaparsl padboraroT no cux mop! K
TOMY >K€ COBETCKHE IICHBI TaK MPUATHO PAJIOBAJIN MECTHBIX (hepMEpOB, UTO HA POJAMHE
KEHI'ypy 3Ty MPOIYKIHIO 10 CUX ITOP BCOOMHUHAIOT JOOPBIM CIOBOM.

Hu onMH KOHIMIIMOHEpP SMOHCKOTO, aMEPUKAHCKOro, H3PAWIBCKOTO WIIU
KOPEHCKOro MpOM3BOJICTBA HE OTJIMYAJICSH TAKOW JOJTOBEYHOCTHIO. BO3MOXHO, A€io B
TOM, YTO BO BCEM MUPE KOHIIEMIUS JOJTOBEYHOCTH BBIMTYCKAEMON TEXHUKHU MpeTepIriesia
CYIlIECTBEHHbIC M3MEHEHHUsI yxe Ha pyoOexe 70-80 romoB. Ecnu paHee crapanuch
clelaTh Ha BEKa, TO TEMEph CPOK CIYKObl HE MPEBBINIAET BPEMEHU MOPAIBHOTO
crapeHus. [Ipy HBIHENTHUX TEMITaX Pa3BUTHS TEXHUKH - 3TO He Oosee 10 merT.

Kcratn o xaugectBe BK, Bemmymenasix B 70-80 romgax, roBOPUT XOTsS Obl TaKOH
dakT. 3aB0oj] IO MPOU3BOJICTBY KOMIIPECCOPOB (PACCUMTAHHBIA Ha MUJIJTMOH IITYK B TOJ)
MOJIOBUHY TIPOYKITMU OTIPABIISIT HA KCIIOPT, BBITIONMHSAS 3aKa3 komnanuu Toshiba.

[Tocne pacnaga CCCP u oTbe3a JydlIUX CHEHHAIMCTOB IPOU3BOJCTBO
KOHAMIIMOHEpOB B baky momwo Ha yObuib, U K 1997-1998 romy okoHYaTenbHO
pa3Banmiioch. M3 ObUIBIX IIECTH THICAY paboumMx Ha MPEANPUATHH OCTANOCh He Oosee
500 yenoBek, 3aHATBIX PEMOHTOM U 00cCiTykMBaHueM TexHUKU. Dpa bK 3akoHumnnace.

Emnie ogHUM COBETCKHMM MPOEKTOM, B HACTOSAIIEE BPEMsI MPAKTUYECKHU 3a0BITHIM,



Obu  KoHAMIMOHEephl '"HeBa", HeOonplnas mnapTuss KOTOpHIX OblIa CrelaHa B
Jlenunrpane.

[TepBpiMH KOHAMITMOHEpPAMU, cAenaHHBIMU B Poccum, cramu okonnmku Fedders,
KoTtopeie B Hadase 90-x romoB cobupanu B ropojae Kemesnoropcke (Kypckas o6ur.).
Onmnako M3-3a HEBBICOKOIO KAyecTBa MPOAYKUHUM MPOU3BOACTBO  JOJIFO  HE
npoJepXaock, U K 1996 romy ObUIO MOJHOCTBIO CBEPHYTO. DcTadeTy MOIXBAaTUIN B
noAMOCKOBHOM OnekTpoctanu. B 1997 rogy Ha 3aBojie Diemaiil ObLT OCBOEH BBIMYCK
CIUTUT-CUCTEM M3 COOPOYHBIX KOMIUJIEKTOB Samsung, a 3aTeM HaJIaKeHO MPOU3BOICTBO
NPOIYKLHUHU MO/ COOCTBEHHOM TOPTOBOM MapKOil.

N, mnakoneun, B 2000-2002 romax mpPOU3BOACTBO CIUIUT-CUCTEM HA4aToO B
noamockoBHOM @psizuno (Rolsen), Xabaporcke (EBI'O), Mockee (MB), MxeBcke
(Kymou), PocroBe-na-/lony (Artel).



2. IPAKTUYECKHNH PA3JIEJ

2.1 O0yueHue B COBpeMEHHBIX Y4eOHbIX J1a00PaTOPUAX

OpmHoit U3 mepBooUepeIHBIX 3a7a4 Kadeapbl TeIIOra30CHa0)EHUsI U BEHTHIISIIIUU
(TT'B) aBnsiercst co3gaHue A 00y4eHus CTYAEHTOB JAEUCTBYIOMIMX SKCIEPUMEHTAbHBIX
71ab60paTOPHBIX CTEHJI0B c UCIIOJIb30BAaHUEM caMoro COBPEMEHHOTO,
BBICOKO?((EKTUBHOTO M 3HEprocoeperaromero o0OpyIOoBaHUS, NPUMEHIEMOTO B
CUCTEeMaxX OTOIUICHUS, TEIUIOJICHAOXKEHHUs, Ta30CHA0XKEHUs M BEHTWIALMH. Takue
7abopaToOpHbIE CTEH/IBI TTOMOTAIOT CTYACHTaM 3HAYUTENIBHO MOBBICUTH 3(P(HEKTHBHOCTD
M3Yy4YEeHUS JIEKIIMOHHOTO MaTepuaia Mo mpo(IbHBIM IUCIUILIMNHAM, TaI0T BO3MOXHOCTh
“momrynaTth”’ 00pyJ0BaHUE, HATJSIIHO M3YyYUTh PabOTy CHCTEM TEHepalluu, MepeHoca u
nepeavyn TeIIOThl M XOJ0/a, YBUAETh BOOUMIO (YHKIIMOHUPOBAHHE TEX WU HWHBIX
YCTPOWCTB, aBTOMATH3aLIUI0 COBPEMEHHBIX CUCTEM.

Ha «kadeape temnora3ocHaOXeHUsST W BEHTWIALMH CYLIECTBYIOT YEThIpE
COBPEMEHHbBIE CIIEHUAIU3UPOBAHHbBIE JTA0OPATOPUM: OTOIUIEHHS M TEIJIOCHAOKEHUS;
BEHTWISIMY; KOHJUIIMOHUPOBAHUS BO3JlyXa U XOJOJOCHAOXKEHHUS; Ta30CHAOXKEHMUS,
TEIJIOTEHEPUPYIOLIMX YCTAHOBOK M 3HEeprocoepexeHus. B HuX mnpencraBieHo camoe
coBpeMeHHOe oOopynoBanue u3 benapycu, I'epmanuu, IlIBennu, Poccun, dpaniuu,
[Tonbmu u ap. JloocHarieHue J1abopaTopuil MPOBOAUTCS MTOCTOSHHO.

3HauMUTENBHBIN BKIIAJ B pa3BuTHe aboparopuil kadeapsl TI'B BHecnn pa3nuuHbie
OpraHu3aluy, NPEeAIpUsITHS U QUPMBI, OCYIIECTBISIONINE CBOIO JEATEILHOCTh B cepe
OTOIUUICHUS, BEHTUJISIUHU, TEIUIO- U Ta30CHAOKeHUs, KoHaumuoHuposanus. Cpean HUX
VYII «bpecrobinras» (bemapycs), WILO (I'epmanust), OOO «AnbprepHatuBa» (bemapycs),
Buderus (I'epmanus), NCTA MUTEPUHIT CEPBUC (I'epmanms), NEIMEIER
(Tepmanus), TA (IIsenms), ebmpupst (I'epmanus), bByranepro (bemapyce), M3orepm
(Poccust) u npyrue.

B ydeOHOM mpoliecce UCTIOIb3YIOTCS MEPEAOBbIE TOCTUKEHUS HAYKH U TEXHUKHU B
o0nacTy mpouiid CHeUAIbHOCTH: KOMIBIOTEPHBIE IPOrPAMMBI TOJ00pa 000PY10BaHUS
U pacyeTra CUCTEM TEIJIOra30CHA0XKEHUsI U BEHTWISILMU, COBPEMEHHBIE KOHTPOJIbHO-
U3MepuTenabHble MpuOopsl. bosbiioe yudactue B OOy4YeHMHM CTYACHTOB MPUHUMAIOT
npouiibHbIE OpraHU3alMKU-3aKa3uuKu KaJapoB, coTpyaHuvaronie c kadenpou TI'B.
Cpenn nux: I[IPYII «bpecrobnra3», «bpectckoe obnactHoe ympasienue KKX»,
KpYIIHBbIE IIPOEKTHBIE UHCTUTYTHI ropoaa bpecra, yactHbie opranusauuu u ap. B IIPYII
«bpecrobnraszy ¢yukiuonupyet ¢unman kadeapsr TI'B, Ha 6a3e KOTOPOTrO MPOBOAATCA
3aHATHS.

JlabopaTopusi  OTOIUIEHHWS W  TEIUIOCHAOXKEHMSI  BKIIOYACT  CJICAYIOIINC
AKCIIEPUMEHTAIIBHBIE CTEH/IBI:

1. creHn nns W3ydeHUs THUAPABIMYECKUX PEKUMOB pPaOOThl PA3TUUYHBIX CXEM
BOJASHOIO  OTOIUIEHHS, C  TEPMOPETYJIATOPaMH, PYyYHOM M ABTOMATHUYECKOMU
OaJIaHCUPOBOYHON apMaTypoH, HUPKYJSIIMOHHBIMU HacocamMu U JAp. Takxke Ha 3TOM
CTEH/I€ BBIMOJHAIOTCS PabOThl MO OMNPEAEICHUIO0 TUAPABIMYECKUX COMPOTUBICHUN B
CUCTEMAX OTOIUICHUS;

2. cTeHa Il M3y4YeHHs palbOThl HACOCHBIX CHCTEM BOJSHOTO OTOIUICHHS,
XapaKTePUCTUK COBPEMEHHBIX TUIIOB OTOMUTENbHBIX MPUOOPOB. CTEHI MO3BOJISIET TAKXKE



MIPOBOJIUTH MOJIEIMPOBAHUE PAOOTHI IHEProcOEperaroniero HacOCHOTO 00O0pYAOBAHMS
Kjacca dHeprodPexTuBHOCTH A B COBPEMEHHOW CHCTEME OTOIUICHUS U pelaTh psij
JIpYTUX 3a/1a4;

3. CTeHn AJid U3y4deHHs] paboThl MapOKOMIIPECCHOHHOI'O TEIUIOBOTO Hacoca THUMa
«BO/Ia-BO/Ia», MO3BOJSIIOIIMI  CTyJE€HTaM Ha OCHOBAaHUU PpPEAIbHBIX  JIaHHBIX
HKCIIEPUMEHTA MIOJICUNTATh SKOHOMUIO OT MCIOJIb30BAHMS 3TOI0 YCTPOMCTBA;

4. creHn nans u3ydeHUs 3PQPEKTUBHOCTH pabOThl TEIJIOOOMEHHBIX alapaToB
CUCTEM TEIUIOCHA0XKEHUS, MO3BOJSIOMNNA MPOBOAUTh 3KCIEPUMEHTHl TP PA3THYHBIX
HaIpaBJICHUSAX TE€UEHUS TEIJIOHOCUTENS B TEIUIOOOMEHHUKAX.

5. creHa nansd u3y4yeHUs H(P(EKTUBHOCTH PA3NMYHBIX THUIIOB TEIJIOU3OJIALMH
TpyOOIIPOBOJIOB CUCTEM OTOIUICHHS U TETNIOCHAOXKEHHUS.

6. creHa And W3yYEeHHS] THAPABIMYECKUX PEXKUMOB pPAOOTHl PA3NUUYHBIX CXEM
BOASHOIO  OTOIUIEHUS, C  TEPMOPETyIsITOpaMH, PYYHOM M  aBTOMATHYECKOU
OalaHCUPOBOYHON apMaTypoil, IUPKYJIAIHMOHHBIMU HacocaMd M Jp. Takke Ha 3TOM
CTEHJ/IE BBIMOJHSAIOTCS PabOTHI MO OMPENEICHUIO THUIPABINYECKUX COMPOTUBICHUN B
CUCTEMAaX OTOIUICHUSI.

JlabopaTopusi BEHTHJIAIMH, KOHIUIIMOHUPOBAHUS BO3JyXa U XOJIOAOCHAOXKEHUS
BKJIFOYAET CIAEAYIOIINE SKCIEPUMEHTAIBHBIE CTEHBI:

1. TerIOy THIIM3AITMOHHBINA arperar Ha 0as3e TEIIOBBIX TPYO, KOTOPHIA MO3BOJISIET HA
peaNbHBIX JAHHBIX SKCIEPUMEHTA OLEHUTHh 3(P(EKTUBHOCTh ATOTO YCTPOICTBA MpHU
JT00BIX TEMIIEpATypax BO3AyXa Ha YJIULE U B IOMEIICHHH;

2. CTeH]lT C TMPUTOYHOW BEHTHIALMOHHONW YCTAaHOBKOM W Pa3MUYHBIMU THUIIAMU
BO3JlyXOBOJIOB, Ha KOTOPOM HPOBOJATCS MCCIIEJOBaHUS pabOThl COBPEMEHHBIX
IPUTOYHBIX AarperartoB MpH pPa3IMYHBIX pPEKUMAX HMX paboTbl M  OINpEJeseHHE
COTPOTHUBJICHUS B BO3yXOBOAAX U3 Pa3IMYHBIX MAaTEPUAIIOB;

3. CTeH[ AJi a3POJIMHAMUYECKOT0 UCTIBITAHUSI OCEBOTO BEHTUIISTOPA;

4. cTeH[l /Uil UCTIBITAaHUS (PUIBTPOB BO3/YIIIHBIX;

5. CTEH[ I UCCIeA0BaHUS padOThl CUCTEMbI €CTECTBEHHON BEHTUIISIUU.

JlabopaTopusi Tra30CHA0OXKEHHSI BKIIOYAET CICAYIOIIME OJKCIEPUMEHTAIbHbBIC
CTEH/IBL:

1. razopacnpeaenuTenbHas YCTaHOBKA, MO3BOJISIONIAS PeIIaTh LUEbI psaj 3aaad, u
paboTaroias Ha BO3/1yXe, I0JaBa€MOM OT KOMIIPECCOPA;

2. CTEH]I 111 UCCIICIOBaHMSI pabOThl OBITOBBIX TA30BBIX MPUOOPOB (Ta30BOM IIITUTHI).

3. razopacnpeenuTeabHas yCTaHOBKA, TTO3BOJISIONIAs PEIlaTh HENbIN psi 3a1ad, |
paboTaroias Ha BO3/1yXe, I0JaBaeMOM OT KOMIIPECCOPa;

4. cTeH 1 11 UCCIIeIOBaHUS PaOOTHI OBITOBBIX Ta30BBIX MIPUOOPOB (Ta30BOM TIITUTHI).

JlabopaTopusi TEIUIOT€HEPUPYIOUIUX YCTAHOBOK M IHEProcOEepe:KeHus BKIIOYAET
CJIETYIOLIUE SKCIIEPUMEHTATbHBIE CTEH/IbI:

1. creHn juIs M3y4eHUs] COBPEMEHHBIX HACTEHHBIX T'a30BBIX U TBEPJOTOIUIMBHBIX
KOTJIOB MaJjIOil MOIIIHOCTH PA3JIMYHBIX TUIIOB C PA3IUYHBIMU CIIOCOOAMU JIBIMOYIaJICHUSI.
CreH WUIIOCTPUPYET TaKKe CXEeMbl OOBS3KM HMCTOYHHUKOB  TEIUIOCHAOKEHMS
WHJIMBUAYAJIbHBIX KUJIBIX JOMOB;

2. CTeHJ IJs u3ydeHus: paboThl JIEKTPOTHOTO KOTJa,

3. CTeHA IS U3YYCHUS €CTECTBEHHOU MUPKYJIISIUN B KOTJIAX.

Bonpumioe BHHMMaHMe B Ja0OpaTOpUM TEIUIONEHEPUPYIOLIUMX YCTAHOBOK H
SHEProcOepeKeHus: yAeNEHO HEeTPaJUMLUOHHOM »sHepreTuke. B mabopatopuu
MPEACTABICHbl  COJIHEYHbIE M  BETPOBbIE HJHEPreTUYECKHE YCTAHOBKH, Kak



CYILIECTBYIOIIME, TaKk U pa3pabotaHHeie B Jsaboparopuun <«llymbcap» A.T.H.,
npodeccopom B.C.CepepsinunbiM. Pazpaborku B.C.CeBepsinuna, HanpuMep «KOJIECO
CeBepsnuna», «Jlyu» u JApyrue OpUTHMHANbHBI, HWHTEPECHBI M UMEIOT PAll
MPEUMYIIECTB 110 CPAaBHEHHUIO C W3BECTHBIMU aHajioraMu. [loMHMMO 3THX yCTaHOBOK B
nabopaTopuy MpeiCTaBiICHbl MAKEThl JPYTUX KOHCTPYKLMH ammapatoB M OTHEBBIX
YCTPOMCTB, pa3zpaboTok sabopatopuu «Ilymscapy.

dortorpadun HEKOTOPHIX CTEHAOB YyueOHBIX mnaboparopuii kadernpst TI'B
noka3aHbl Ha pucyHkax 4-10.

Pucynox 4 — Yacms cmenoos nabopamopuu eeHmuasyuu, KOHOUYUOHUPOBAHUS
6030YXA U XON000CHADICEHUS



Pucynox 5 — Cmeno nabopamopuu mennocenepupyiowjux yCmaHo8oK u
9HepeochepedcenUss ¢ 2a308bIMU KOMIAMU

Pucynox 6 — Cmeno “Cucmema omonnenus” ¢ paziudHblMu OMONUmMenIbHbiMU
npubopamu




Pucynox 7 — Cmeno “banancuposka cospemennulx cucmem omonnenus’

Pucynox 8 — Cmeno “I'azopecynamopmnas ycmanoexa” nabopamopuu
2azocHabceHue




b

Pucynok 9 — Cmeno “llenmpanbhuwviii npomviuinienHslil KOHOUyuonep’

Pucynox 10 — Cmeno «Tennosotui nacocy



B yue6nom mpouiecce kadenpsl TI'B ncnonb3ytorcs nepenoBble JOCTUKEHUS HAYKU
U TEXHUKH B 00JaCTH MpOQuUis CIEeHHAIbHOCTH: KOMIBIOTEPHBIE MPOrpaMMbl moadopa
00OpyJIOBaHUSI U pacyeTa CUCTEM TEIJIOTa30CHA0XKEHUS U BEHTUIISIIUU, COBPEMEHHbBIC
KOHTPOJIbHO-U3MEPUTENbHBIEC TPUOOPHI (pUCYHOK 11).

Pucynok 11 — Cospemennvie KoHmponbHO-uzMepumenvhvie npubopsvl Kageopwi
1TB

bonsmoe Baumanue kadenpa TI'B yaenser npaktuyeckoil noaroroske. Haxoxasice
B TECHOM KOHTAaKT€ C BEAYLIMMHU HOPO(PHIbHBIMU OpraHu3alusMu ropoja bpecra,
Kaenpa eKerogHo OpraHu3yeT OOJIBIIOE KOJUYECTBO IKCKYPCHH Ha JEHCTBYIOIIUE U
cTposiuecs 00beKThl (HampUMep, SKCKypCHUs, MOKa3aHHas Ha pUCyHKe 12). DToT BuI
O0Oy4eHHMS UCKIIOYUTENBHO BHICOKO OLIEHUBAETCS CTYJIEHTAMHU.



Pucynok 12 — Cmyodenmol Ha 3KCKypcuu Ha cmposwemcsi 00vekme

2.2 O0yuenue B puinage kadeapbl Ha NIPOU3BOJACTBE

bonbmoe ydactue B OOydYeHMHM CTYACHTOB MPUHUMAIOT  NpO]UIIbHBIE
OpraHu3alliu-3aKa3uuku KajapoB, coTrpyanuuaromue ¢ kadenpoir TI'B. Cpenu HuX:
[IPYIT «bpecrobnras», «bpectckoe obnactHoe ympasienne KKX», kpymnHbie
IIPOEKTHBIE MHCTUTYTHI TOpoaa bpecra, yacTHbIE OpraHu3anuu 1 ap.

HaunbGonpmuii Bknaa B pazsutue crnenuaabHocTu 1-70 04 02 TemmorazocHabkeHue,
BEHTWISILMA M OXpaHa  BO3AYLIHOro 0OacceilHa BHECIO  IPOU3BOACTBEHHOE
pecnyOnukanckoe yuutapHoe mpeanpustue [IPYII «bpecrobmras» - omgHo wu3
KpynHeHmuX npo@uibHbIX A cnenuaibHoctd TI'B npeanpusaTuii bpectckoit o6nactu.

[Toxazatenu pa3BUTUS MPOU3BOACTBEHHOTO PECHYOJMKAHCKOTO YHHUTAPHOTO
npeanpusatus «bpectobnrasy:

B skcmnyartauuu npeanpusitue [TPYII «bpectobnrasz» naxoautcs 11 0159 xm
razonpoBojioB, 550 razoperynstopHbix nmyHKToB (I'PII), 500 mikadHbIX peryasTOpHBIX
nyHktoB (LLIPIT), 872 cranuuit katonunoi 3amutbl (CK3), 101 rpynmoBasi eMKoCTHas
yctaHoBKka. [locrosiHHO Benmercsa paboTa MO TeJIEMEXaHW3alUUU MPOU3BOJICTBEHHBIX
nporeccoB. Ha 01.01.2019 550 I'PI1, 35 LIPIT u 143 CK3 ocHalleHbl TEIEMETPUEH.

Ha BbImonHEHNE TIIAaHOB TEXHUYECKOTO MEPEBOOPYIKEHHUS U MOBBIIICHUS KauecTBa
oOCy>KMBaHUsS CUCTEM Ta3zocHabxkeHus npeanpustaemM B 2010 — 2015 roxy 3aTpaueHo
6onee 60,5 mupa. pyO, B Tom uncne 3a 12 mecsmes 2015 roma 3arpadeno 19,1 mupa. pyo.
3a 2010 — 2019 roasl mpousBeneHa 3ameHa 89 485 eauHuUIl MOpaIbHO-YCTapeBIIETO
OBITOBOTO Ta30BOTO OOOPYIOBaHUS 3a CUET CPEJCTB COOCTBEHHHKOB OOOPYIOBaHUS, B
ToM yucie 3a 12 mecsueB 2019 roga — 16 376 en., 823 eaunun obopyaoanus ['PII,
I'PY, I'EY, Haxondiierocs: B 3KcIutyaTanuu cBbimie 20 jger, B TOM uucie 3a 12 MecsiueB
2019 roga — 100 en.

becnepeboitnoe u 0Oe3aBapuiiHoe (YHKIIMOHUPOBAHUE HDHEPreTUYECKON U
ra30TPaHCIIOPTHOM CUCTEMBI OOECHEeUMBAECTCS MOCTOSHHOM, KPOMOTIMBOW padOTON MO



DKCIUIyaTallid WU PEMOHTY Ta30BbIX CETEH, B3aMMOJCHCTBUEM CO CMEKHHKAMH U
notpebutensimMu. PazpaboTansl miaHbl B3aUMOJIEHCTBHSI CO CTOPOHHUMHU OpraHU3alUsIMU
0 JIOKUIM3aUUM U JUKBUJALUWM  aBapUMHBIX  CUTyalUH,  yTBEPKICHHBIMU
npeaceaTeNsiMid  palUCIONKOMOB, a TakKe IUIaHbl  B3aUMOJCUCTBUS — MEXIY
NOAPA3AEICHUAMY NPEANPUITUS U YIPABICHUSIMU MAarucTpajibHbIX TazonpoBoaoB OAO
«l"azmpoMrpancras benapycp» B ciaydae aBapUMHBIX CUTyaluMid HAa MarucTpajbHbBIX
ra3onpoBofax M pPacCHpEeIUTENbHbIX CEeTAX. PeryiasipHO NpOBOASTCS NPAKTHUYECKHUE
3aHATHS C MEPCOHAIIOM aBapuilHo — nucneryepckux cinyx0 (ALC) npennpusTus.
bpuragpr  AJIC obOecniedeHbl COBPEMEHHBIM  OOOpyJOBaHMEM U  IpuOOpamu,
UCIIOJIB3YEMbIMH TIPU JIMKBUJIALIMKM aBAPUMHBIX cUTyaruil. Pazpabotanbsl MeponpusTus
0 TNPEeAyNpeXKICHUIO aBAPUWHOCTM HA CHCTEeMaX M OOBEKTaX Ta30CHA0KEHUS.
["azopacrpeaenurenbHble MyHKThl 000PYAYIOTCS CUCTEMAMU TEAEMETPUH, YTO MOBBIIIAET
YpOBEHb 0€30MaCHOCTHU IPH MOCTaBKaX rasa.

[TpoexkTupoBanue cerel ra3ocHaOXEHUS IO YJIUIAM PAOHOB WHIUBUIYaTIbHON
3actpoiiku ocymectisiercs: [IPYII «bpectobnras» Ha OCHOBaHUU CXeM ra30CHAOKEHUS
HACEJIEHHBIX IYHKTOB, a MIPU UX OTCYTCTBUHM — HA OCHOBAHUM TUJIPABINYECKOTO pacuéra
IIPOEKTUPYEMOTO Ta30IPOBOJA C YUYETOM IIEPCIIEKTUBBI 3aCTPOMKH.

[Ipu pa3paboTke HOBBIX PAMOHOB WHIWBUIYyAIbHOW 3aCTPOHKH TOPOJOB U
cenbCckux Hacen€HHbix NyHKTOB I[IPVII «bpectobara3z» BkiIouaeT B TEXHHYECKHUE
YCJOBUS 00513aTENIbHYIO Pa3pab0TKy CXEMbI Ta30CHA0KEHHUS TAaHHOTO pailoHa 3aCTPOUKHU.

Pa3paboTka cxeM ra3ocHa0XeHHs MajblX HACENEHHBIX IYHKTOB, paiiOHOB
WHJMBUAYAJIbHOW 3aCTpPOMKH TPOU3BOJUTCS HAa OCHOBAHMM CIPABOYHBIX JIAHHBIX
paii(cenp)UCIONKOMOB O KOJIMYECTBE HACENEHUSI, JKWIbIX JOMOB, JJIMHE YJIUII
HAceJIEHHOTO0 MYyHKTA, HAJUYUKM MPOMBIIUICHHBIX U COLUATbHO-OBITOBBIX MOTpeOUTENeH
OPUPOAHOTO ra3za, WHGOPMAIMK TJIABHOTO apXUTEKTOpa pailloHa O MepCHeKTHUBe
3acTpoiiku paitona. Tak 3a nepuos 2010-2019 roas! razuduipoBaHbl MPUPOIHBIM Ta30M
159 cenbckux Hacen€HHBIX MYHKT (B T.4. 42 arporopojka), Ha KOTOpPHIE B COCTaBe
MpoeKkTa rasuukanuu ObUlM  pa3paboTaHbl CXEMbl Ta30CHA0XKEHUS, KOTOpHIC
MCIIOJIB3YIOTCSl POM3BOIcTBeHHBbIMU yripaBiieHusamu [IPYII «bpectobnrasy mpu Boigade
TEXHUYECKUX YCJIOBHUI M ra3u(puKaINy HaCEIEHHBIX TyHKTOB.

Ha mnpegnpusitum ceprudumupoana (B 2006 romy) cuctema MEHEIKMEHTa
kauectBa (CMK) mpoexkTupoBaHusi, CTPOUTEIBCTBA W  OKCIUIyaTalldd CHUCTEM
ra3oCHa0KeHHUsl, CTPOUTENBCTBA CUCTEM OTOILJIEHUS, BOJOCHAOKEHU U KaHAIM3alUU U
noBTOpHO cepTudunmponana (B 2009, 2012 roay) B coorBeTcTBUU ¢ TpeboBanusmu CTh
ISO 9001-2009. B 2015 roay moBTOpPHO cepTHHUIIMPOBAHA CHCTEMa MEHEIKMEHTa
KauecTBa MPUMEHUTEIBHO K BBITIOJHEHUIO QYHKINN 3aKa34unKa, 3aCTPONIIMKA, OKA3aHUIO
MHKXEHEPHBIX YCIYT B 00JIACTU CTPOUTENHCTBA, CTPOUTENBCTBY U IKCIUIyaTallMH CUCTEM
razocHa0eHust B coorBeTcTBHM ¢ TpeboBanusimu CTh 1SO 9001-20009.

Ha npennpustuy mocTOSSHHO MPOBOIUTCS paboTa 10 BHEAPESHUIO HOBOW TEXHUKHU U
MPOTPECCUBHBIX DHEProcOEperarnmx TEXHOJIOTUH, HampaBlieHHas Ha YCKOPEHHE
TEXHUYECKOTO TMEpPEeOCHAlIEHUs] M MOAEpPHU3alMI0 Mpou3BoAcTBa. [lpenmpusrue
CTapaeTcs B CHIy CBOMX BO3MOYKHOCTEH OOHOBISITh OCHOBHBIE (DOHBI, BHEAPSS HOBBIC
TEXHOJIOTUU B MPOU3BOJICTBO, BBIITYCKATh HOBBIE BUbI MPOYKIIMH, OOHOBIISITH MTEPEUEHb
MPEAOCTABISIEMbIX YCIIYT, MOBBIIIAsI UX KAYECTBO.

2015 200:
- pacurpeHue chepbl CTPOUTENHCTBA MOJUITHUICHOBBIX Ia30MPOBOJIOB;
- YCTaHOBKA aBTOMAaTU3UPOBAHHOW CUCTEMBI OTITycKa raza «bepnuo» Ha AI'3C;



- YCTAaHOBKAa Ha Ta30HAIOJHUTENIbHBIX CTAHIMSIX BMECTO YPOBHEMEPHBIX TPYyOOK
CHCTEM ydeTa rasza Ha 0a3e MHUKpPOHMMITYJILCHBIX ypoBHemepoB ¢upm Level Flex u
Aplisens (I'epmanus);

- BBEJICHHUE B JIEUCTBHE XUMUYECKON JIaOOpAaTOPUH IO OMPECIICHNI0 KaUYeCTBEHHbIX
noKasaresiel CxKMKEHHOTo raza Ha 6aze xpomarorpada Kpucrami-Xpomarak 5000.2;

- IPUMEHEHNE KOTJIOB ¢ MAKCUMaJIbHO BO3MOXKHBIM KII/I, B T.4.KOHAEHCAIIMOHHBIX;

- MPUMEHEHNE Ha MPEANPUATAN CUCTeMbl MOHUTOpuHTa GPS;

2016 200:

- BHeIpeHbl newieTHele ycraHoBku B PIIY  «MBanoBopairas» u TIIY
«bepesoBckoey;

- OpraHU30BaH BBINYCK MPUBSI30YHBIX 3HAKOB, CTOJOHKOB, mepexonoB [1D-crans B
PITY «BanoBOpanrasy;

- OCBOEHA YCTaHOBKA CUETYMKOB Ha TMOKYIO MOJIBOJKY TPYO;

2017 200:

- Ha4aT BBIIIYCK TpoTyapHOU IUTKU B TIIY «bepe3oBckomy;

- OpPraHM30BaH BBITYCK MEJJIETHBIX KOTJIOB ¢ Topenkamu PetroJet;

- OPraHr30BaH BBITYCK MPECCOBAHHBIX LWIMHAPUYECKUX OPUKETOB W3 JIPEBECHBIX
ONMWJIOK MAapKH «HECTPO», HAIOJHUTENA Ui KOUIAYMX TyaJleToB «YHCTBIE JamnKu»,
MUTATENBHBIX TPYHTOB Mapku «JlaunHbiii» Ha ocHOBe (hpesepHoro Topda;

- Ha TIIY «bepe3oBCkOM» BHEIPEHBI HOBBIE MPOrPECCHBHBIE (POPMBI YIMAKOBKH
ToppoOpukera I peanu3aldyd Ha 3KCIOPT B BAKyyMHOW YIIaKOBKE; OOBEpPHYTBIX
ITOJIMIIPOIIMIJIEHOBOM JIEHTOM ISl TPAHCIIOPTUPOBKHU HA MOJAJOHAX;

2018 200:

- BHEAPEH HOBBIM METOJ OOCITYXMBaHMSI HAPYX HBIX Tra30IPOBOJOB C MOMOIIBIO
BBICOKOUYBCTBHUTEIILHOTO JieTekTopa Metana RMLD;

- BHEJpPEHHE MpOrpaMmMHOro mnponaykra «llanopama», mepexon Ha 3JIEKTPOHHBIE
(GopMbI XpaHEHUSI U HCIOJIb30BaHUS N€OMH(YOPMAIIMOHHBIX CUCTEM IpPH SKCILTyaTaluu
CHUCTEM ra30CHa0KEeHUS;

2019 200:

- BHEJPEH CPAaBHUTEIBHO HOBBIA METOJ NPOBEJIEHUA padOT MO PEKOHCTPYKLUHU U
PEMOHTY CeTell ra30CHA0KEHUs ¢ MCIOIb30BAHHUEM MHHOBALIMOHHOTO TEXHOJIOTHYECKOTO
obopynoBanusi «CTOIT-CUCTEMAY.

HaunbGonee nepcnexktuBHbiMH HampaBieHusMu paszButus [IPYII «bpecrobiraz»
SABJISIETCA:

— MPUMEHEHHME TMOJMATUICHOBBIX TpyO JUIsl CTPOMTENBCTBA  MEXKIIOCEIKOBBIX
ra3oInpoBOAOB BbICOKOTO naBieHus (1o 1,2 MIla);

— BHEAPEHHE HOBBIX MaTepuasoB (Meab, HEp)KaBewllas CTalb U JpYyTHE,
paspelieHHble K MPUMEHEHHWI0) JUIsl CTPOUTEIBCTBA BHYTPUIOMOBBIX CHCTEM
ra30CHa0KEHHUs C LEJIbI0 CHUKEHUS MPOU3BOCTBEHHBIX 3aTPaT HA UX MOHTAaX;

— tenemexanusanus IPII, CK3 ¢ nenpro cHUXEHUs NpOrU3BOACTBEHHBIX 3aTpaT Ha UX
o0cITyKuBaHUE;

— IepexoJ  Ha  DJJEKTPOHHble  (GOpPMBI  XpaHEHHS M HCIOJIb30BaHUS
reonH(OPMaLMOHHBIX CUCTEM MPHU IKCIUTyaTallMM CUCTEM T'a30CHA0XKEHNUS;

— BHEAPEHHE NPUHIUIUAIBHO HOBOTO METOJa TEXHUYECKOro O00CITyKMBaHUS
ra3olpoBOJAOB M COOPYXKEHHMH Ha HHX C IIOMOLIBIO BBICOKOYYBCTBHUTEJIBHBIX



mpuOOpOB BO BCcex paiioHax bpectckoit obnactu;

— mnpumenenne texnonorudeckoro oobopynoBanus «CTOII-CUCTEMA» Ha ctanbHbBIX
razornpoBogax nuameTpom 10 300 MM U MOJUATUIIEHOBBIX ra30MPOBOJIAX;

— BHEAPEHHUE MOACUCTEMBI KOPPO3MOHHOI'O MOHUTOPHUHIA Ta30IPOBOOB.

Hauano corpyanuuectBa I[IPYII «bpectobnraz» ¢ kadenpoirt TI'B momoxeno
noroopoM, 3akioueHHbIM E.A.lllononukom B 2013 rony (reHepalibHbIM JUPEKTOPOM
[IPYIT «bpectobnraz» mo 2014 roma). B coorBerctBuM ¢ 3TUM jgoroBopom [IPVII
«bpectobnraz» cramo  06a30BOM  OopraHM3anMed i1 TMOJATOTOBKHM  CTYACHTOB
CHEIUANTBHOCTH TEIJIOTa30CHA0KEHNE, BEHTHIISIIIUS ¥ OXpaHa BO3AYLIHOTO OacceifHa.

bosbion Bkiag B pa3BUTHE COTPYAHHYECTBA BHOCHUT TyiaBHbIM WHXKeHep [IPYII
«bpecrobnraz» B.B.bopoBenko. CoBMecTHO ¢ HUM Oblla pa3paboTaHa KOHIEMIUA
nabopatopun «l'azocHabxkenue» kabeapst TIB. Tlom ero pykoBoacTBOM Ha
npousBojictBeHHON 0Oasze I[IPYII «bpectobnras» H3roTOBICHBI JJIEMEHTHI CTEHJIA
«l"azoperyisiTopHas ycTaHOBKa», crienuanucramu 1Y «bpectra3», Bxoasiien B cOCTaB
[IPVIT «bpectobara3», mpousBeieH MOHTaX cTeHaa B Jabopatopuu kadeapsr TI'B.
bonpimioe KoMMYECTBO PA3IMYHOIO OOOPYIOBAaHUS W KOHTPOJIbHO-U3MEPUTEIbHBIX
npudopos I[IPVYII «bpecrobnraz» nepenano kapenpe TI'B 06e3Bo3mesnnHo. B mmkie
7abopaTopHbIX pabOT 1o gucuuiviMHe «l'a3ocHaOXeHue» ¢  HUCHOJIb30BAHUEM
BBIIIEYKa3aHHOTO CTeHJa U obopyaoBanus, nepenanHoro I[IPYII «bpecrobnraszy,
BbINOJIHAETCS Oosiee 80% 1abopaTopHbIX padoT.

CootBercTBytonum goroBopoM Ha 6aze [IPVYII «bpectobnras» oTkpbIT (uiuan
kadenpel TT'B. Ha ¢dunuane npooautcs o0yueHue Mo AUCHMIUIMHAM CIIEHUAATU3AINH
npenogaBarenssiMu  kKabeaper TI'B  wm  cmenmammcramu  TIPYIT  «bpecrobirasy,
OCYILECTBJISIFOTCS] BCE BUJIBI ITPAKTHUK, JUIIJIOMHOE IPOCKTUPOBAHHUE.

['enepanbubiii  gupektop I[IPYII «bpecrobnras» E.A.Kasumupuuk oka3bIBaet
BCEMEPHYIO MOICPKKY PA3BUTHIO COTPYJHUYECTBA U 3aHUMAET aKTHUBHYIO MTO3ULIAIO 10
BOIIPOCY BCECTOPOHHETO OOYYEHHMs CTYJIEHTOB B IPOW3BOJCTBEHHBIX ycioBHsX. [lo ero
uHunuatuee ¢ 2016 roga nmpoBoauTcs oOyueHue Ha Oaze «bpecTtras» mo AUCHUIUIMHE
«OKcITyaTalsl TEIUIOTEHEPUPYIOIIEro M Ta30MCIONb3YIOUEro o0opynoBanus». B
pamKax 3TOM JUCIUTUTHHBI peanoiaraeTcs aKTUBHOE HCIIOJIb30BaHUE
npousBoacTBeHHOM 0a3bl ITY «bpectrasy.

O6yuenne ©Ha ¢ummane kadeaper TI'B B TIPYII «bpectobnrasz» BbICOKO
OLICHMBAETCSl CTYJIEHTAMH, YTO TIOKa3bIBAIOT JIaHHbIE €XXETrOJAHOr0 AaHKETHUPOBAHMS
CTYJIEHTOB, poBoAuMoOro kadenpoit TI'B.

B pa3Butue s>TMX oTHOmIEHUN BecHOM 2019 roma cocTosiioch TOPKECTBEHHOE
OTKpBITHE YU4E€OHOTO IEHTpa Kadeaphl TeIIOra30CHa0KEeHUsI U BEHTWISIIMU Ha uirae
B [1Y «bpectrasy, nonsocteio o6opyaoanHoro 3a cuet [IPVII «bpecrobnrasy (pucyHku
13-15). B cocraB y4eOHOTO 1IeHTpa BXOJAT y4eOHbIC MABMUIHOHBI C Pa3MEIICHHBIMUA B HAX
JCHCTBYIOIIUM  TETUIOTEHEPUPYIOINIMM M Ta30MCHOJB3YIOMIMM  00OpYIOBaHHEM,
KOHTPOJIbHO-U3MEPUTEIbHBIMU NpUOOpaMu. B yueOHOM LIEeHTpe co3/1aHbl COBpEMEHHbBIE
ra3opacrnpeeUTeNbHbIe TYHKThI, Ha IJIOMIAJIKE [IEHTPA CMOHTUPOBAHbI YCTPOMCTBA 1O
3aIUTE CTAIbHBIX Ia30IPOBOIOB OT KOPPO3UHU U AP.
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Pucynok 14 — Omxpvimue yqenoeo yenmpa 6 I[1Y «chmeas'»
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PucyHOK 15 — Yacmw yuebnozco ueH‘mpa 6 I1Y «Epecmeas’»

B yue6nom unentpe ¢ 2019 roga mpoBOIMTCA LENbIA psAJ MPAKTHUYECKUX U
7a00paTOpPHBIX  pabOT i  CTYACHTOB  CIHEHHAIBHOCTH  «TEIJIOra30CHAOKEHHUE,
BEHTUJISIIMA M OXpaHa BO3AYIIHOTO OacceiiHay mo aucuurimHaMm «l'a3ocHalxeHuey,
«Oromienuey, «TennocHabxeHnE».

C OTKpBITHEM LIEHTpPA MOSBWIACH TPAIULIHS TOPKECTBEHHOIO BPYUYEHMS 3a4ETHBIX
KHIKEK CTYJEHTaM IMEepPBOro Kypca CIEeUHaTIbHOCTH «TEIUIOra30CHa0KeHne, BEHTHIIALINS
U OXpaHa BO3IYIIHOTO OacceilHa» B MEPBOM CEMECTpPEe B OKTAOpe yueOHOTo rojaa Ha
tepputopun I1Y «bpectraz». 3adeTHble KHMXKKA M TaMSITHbIE TOJAPKH BpPYyYalOT
reHepanbHbiil qupektop YII «bpectobnra3z» Eprenuit AnekcannpoBuu Kazumupuwk u
npopektop bpl'TY no BocrurarensHoit padote Haranbs [lerpoBHa SmoBasi.

[Tocne Bpy4eHUs] TPOBOJUTCS IKCKYpPCHUS 110 COBPEMEHHOMY Y4€OHOMY MOJUTOHY
[TV «bpectraz». Ilocne sKcKypcuM Uisl CTYJAE€HTOB IOKAa3bIBAIOT OTPaOOTKY IOMCKa
yTEeUeK ra3a B MOJI3EMHBIX Ta30MPOBOAAX aBApUUHON OpUTragou.
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3. PA3JIEJI KOHTPOJISI 3SHAHUI

Bormpochkl K U”TOrOBOMY KOHTPOJIFO 3HAHUH 110 TUCHUILIIAHE
«HcTopus pa3BUTHUSL HAYKU U TEXHUKW)

YronpHas xapoBHs. XIOIOKAYCTHI.

[ToamnonbHO-KaHATBLHOE OTOIICHUE.

Kamue-neunoe oromieHue.

JIbiMO-TpyOHasi cucTeMa OTOIJICHUS.

Bozaymnas cucrema otoruienuss XVII-XVIII BB.

Passurue Bentunsanuu B XVII-XVIII BB.

Pa3BuTre pailoHUPOBAHHOTO TEMJIOCHAOKEHUS.

Uctopuyeckuii 0030p cUCTEM OTOILICHUS.

CucTteMbl HEHTPATU30BaHHOTO OTOIUIeHUsI B PuMckoit Umnepuun.
PazButune cuctem nentpanmuzoanHoro otorieHus B XVIII-XIX Bs.
Pa3BuTne cucteM HEHTPAIM30BAHHOTO OTOIUIEHUS B XX B.
Texnuka oromieHus a0 Xl B.

Texuuxka oromienus B XI1-XVII BB.

KoHcTpykunn oTonuTenbHO-BEHTUIISIHMOHHBIX ycTpoiicTB XVIII B.

Pa3BuTre TEXHUKU OTHEBO3IYLIIHOIO U Me4yHoro otorienus B XI1X B.

Pa3BuTHe OTONMMTEILHON TEXHUKH C MCIIOJIL30BaHUEM TeruioHocuTeled B XIX u

Haugaje XX B.

DTanbl pa3BUTUS Ta30CHA0KECHUS.
Pa3BuTre TeXHUKU MapoBOTo oTOoIIeHus: B XX B.
Pa3Butne cucteM KOHAMITMOHUPOBAHUS BO3/IyXa.

CoBpeMEHHOE COCTOSSHU€ ¥  OCHOBHBIE TMPOOJEMBI  CTPOUTEIHCTBA
skcIryaranuu cucteM TI'B mpoMBINUIEHHBIX U IPaXIaHCKUX 0OBEKTOB.

Bo30o0HOBIISIEMBIE HCTOYHUKHU OHCPIUU U MCCTHBIC BUJABI TOILJIMBA.
Pa3Butue cucrem BCHTUJIAIWHA BO3yXa.

u



HopmaTuBHas Jquteparypa

. CTAHJAPT VYHUBEPCUTETA. OdopmieHue MarepualioB  KypPCOBBIX,
JUIUIOMHBIX TMPOEKTOB M PaboT, OT4ETOB MO mpakTuke. OOmume TpeOoBaHUS U
npasuia opopmienus. CT BI'TY 01 —2002. bpect 2002.

. CH 4.02.03-2019 Ororuienne, BEHTWISIUMA UM KOHAWLIMOHUPOBAHHE BO3AyXa. —
MuHnck, 2020.

OcHoBHas JuTEpaTypa

. Xpycranés b. M. TemnocHabxenune u BeHTW M. KypcoBoe W JTUIIOMHOE
npoektupoBanue / [loxn pen. Ilpod. b. M. Xpycranésa — M.: U3natensctBo ACB,
2007. - 784 c.

. Hauex I1.1. KonaguunoHupoBaHue BO3yXa U XOJIOJ0CHAOKeHHe: Yuel. mocobue.
— M.: m31-80 ACB, 2017, 676 c.

100 ner TermnoduKanuu U IEHTPAIU30BAaHHOMY TemuiocHaOkeHnio B Poccum :
Coopuuk crarer mojn penakuuedn B.I.CemenoBa. WM3znmarensctBo «HoBocTH
TemIocHa0xeHus», Mocksa, 2013.

. 3enenuH A. A. HMcTopusi OTEYECTBEHHOW €CTECTBEHHO-HAYYHOW M TEXHHYECKOMN
MbIciid: ydeObHoe mocobue : A. A. 3enenun, E. C. I'ennna. — KemepoBo
KemepoBckuil rocyjapcTBeHHbIN yHUBEPCUTET, 201 1. — 68 c.

. beixoBckas I'. A. Uctopus Hayku u TexHukH (Maructparypa): yuebHoe mocobue :
I'. A. beikoBckasi, A. H. 3n00uHn ; BopoHexckuii rocyaapcTBEHHbI YHUBEPCUTET
VH)XCHEPHBIX TEXHOJIOTMH. — Boponex : BopoHeXCkuii rocyaapCTBEHHBIN
YHUBEPCUTET UHKEHEPHBIX TexHonoruii, 2016. — 60 c.

JlonoJiHuTEIBbHAS JIUTEPATYypa

. JIupuax U.D. Pa3sutHne TemiocHa0KeHus, KIMMaTH3alMd U BEHTUIAIUMKA B Poccun
3a 100 mocnennux ner: YueOHoe u3ganue — M.: M3znarenbcTBo Accouuanuu
ctpoutenbHbix BY308B, 2004. — 96 c.

. Pasxk M. b. Pa3Butue 3apyOeXHbIX M OTEUYECTBEHHBIX CHUCTEM OTOIUICHHUS U
BEHTWISIUMMA TPaXJIAHCKUX M MPOU3BOJCTBEHHbIX  31aHUi:  CHpaBOYHO-
uH(popmanmonHoe nocodue — M.: U3parensctBo «HoBocTu TemnocHaOXeHUs»,
2007. - 183 c.

. UromeB Bb.M. Hcropusi TexHWYecKMX HWHHOBalMii: ydeOHoe mnocobue/ b.M.
Uromies, A.Il. Yconsues. — Mockga; bepnun: JIupexkr-Menua, 2015. — 351 c.



3. BCIOMAT ATEJILHBIN PA3JIEJ
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YYEBHO-METOJUYECKA I KAPTA YUEBHOU JUCIUTIINHBI
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NHOOPMAILIMOHHO-METOAMYECKAA YACTD
3.1. Ilepeuensb nuteparypsl (yueOHOM, y4eOHO-METOAMUECKON, HAYYHON, HOPMATUBHOM,
ap.)
OcHoBHas:

6. CH 4.02.03-2019 Otomienue, BEHTUISALMS U KOHIUIIUOHUPOBAHHUE BO3TyXa. —
Mumnck, 2020.

7. Jsuaex [1.U. KonauimmonupoBaHue Bo3ayxa U X0JI0JoCHaOKeHre: Yuel. mocobue.
—M.: m31-B0 ACB, 2017, 676 c.

8. 100 net TemnoduKauy 1 EHTPATU30BaHHOMY TeIUIoCHa0keHuto B Poccum :
Coopnuk crareit nox penakiueit B.I'.Cemenosa. U3natenscTtBo «HoBocTH
TermIocHa0xeHus», Mocksa, 2013.

9. 3enenun A. A. Uctopust OTe4ECTBEHHOHN €CTECTBEHHO-HAYYHON W TEXHUYECKOM
MbIciu: yaebnoe mocodue : A. A. 3enenun, E. C. ['enuna. — Kemeposo :
KemepoBckuii rocyapcTBeHHbI yHUBEpcUTeT, 2011. — 68 c.

10.beikoBckas I'. A. Mictopus Hayku u TexHukn (Maructparypa): yaeoHoe mocodue :
I'. A. BeikoBckas, A. H. 3100uH ; BopoHeXCKHUii TOCYy1apCTBEHHBIN YHUBEPCUTET
MHKEHEPHBIX TEXHOJIOTUH. — BopoHex : BopoHekCcKui rocy1apCTBEHHBIN
YHUBEPCUTET UHKEHEPHBIX TexHonorui, 2016. — 60 c.

JlonosiHMTEIBLHAA:

4. JIuBuak U.®. Pa3Butue TeImiocHaOKeHUs, KINMAaTU3aIMA U BeHTWISIIUU B Poccun
3a 100 mocienuux net: Yueonoe uznauue — M.: M3marenscTtBo Accoinanuu
ctpourenbHbIX BY308B, 2004. — 96 c.

5. Pask M. b. Pa3Butue 3apy0Oe>KHbIX U OT€UECTBEHHBIX CUCTEM OTOIUICHUS U
BEHTWISIIUU TPAXKIAHCKUX U MTPOU3BOJICTBEHHBIX 31aHuii: CIIpaBOYHO-
nHpopmarmornHoe mocodue — M.: M3parenbctBo «HoBocTH TemmocHaOKeHUsY,
2007. - 183 c.

6. Uromes b.M. McTtopus TeXHHYeCKUX MHHOBAIH: yueOHOe mocooue/ b.M.
Uromes, A.Il. Yconbues. — Mocksa; bepnun: upekr-Menna, 2015. — 351 c.

3.2. IlepeueHb cpencTB IUarHOCTUKHU PE3yJIbTATOB YUeOHOH NESITEIbHOCTH
JI1s1 TMarHOCTUKY Pe3yIbTaTOB yUEOHOM JEeATETbHOCTU UCTIONIB3YETCS YCTHBIN 3a4ET.

3.3. MeToauuecknue peKOMEHIAIUM 110 OPTaHU3AMUA W BBIIOJHEHHUIO CAMOCTOSTEIbHON
paboThl 00yUarOIUXCs 10 Y4EOHON NUCHUTUIHHE

Jns  moBeneHHST  CaMOCTOATENbHOM  pabOThl  CTyACHTAMU  HMCIOJIB3YIOTCS
JUTEpaTypHbIC HCTOYHUKH, IPUBEAEHHBIE B 11.3.1.
Ne Hassanwue paszneina, TeMbl Howmep nureparypsel U3 cnucka
OcHoBHas: 2, 3
JlomonnurtenbHas: 3
2 Ucrtopus pa3BuTust nHXKEeHEpHBIX ceteil (cuctem |OcHoBHas: 1, 2, 3,4, 5
TETJIOra30CHA0KEHUSI U BEHTHJISILINH) JlononaurensHas: 1, 2, 3
3 OO111as xapakTeprUcTUKa 0ObEKTOB OcHoBHas: 1, 2
CHEITUATBHOCTH JlononHuTeNbHAS: 2

1 Beenenue. /lucuumnimHza, ee npeaMeT U 3a1aqu.






