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INEPEYEHb MATEPUAJIOB B KOMIIVIEKCE
DNEeKTPOHHBIA Y4eOHO-METOIUYECKUIN KOMIIEKC COJIEPIKUT:

1. TeopeTnuecKuii pa3ael
Tema 1. Ilpeamer, 3amaun M MeTomoyorusi  Kypca «OCHOBBI
sHeprocOepeKeHs . DHEPrusl. JHEPropecypchl. JHEprocoOepekeHue
Tema 2. TonauBHO-PHEPIeTUYSCKHUE PECYPCHI
Tema 3. Bujasl, criocoOBI moJIydeHus, IpeoOpa3oBaHusl U MCIOIb30BAHUS
SHEPIrUu
Tema 4. HeTpaauninoHHbIE HCTOYHUKH DHEPTUU
Tema 5. TpancnopTUpOBaHUE TEIJIOBOM U DICKTPUUCCKON YHEPTUH
Tema 6. DHeprocOepeKeHNE B 3JIAHUSIX H COOPYKEHHSIX
Tema 7. Y4UeT U peryJupoBaHue MOTPEOICHHS YSHEPTOPECYPCOB
Tema 8. OCHOBBI DHEPreTUUECKOI0 ayIMTa U MEHEHKMEHTA
2. IlpakTUuecKuii pasaen
2.1 Matepuayibl g J1a00OpaTOpHBIX padoT 1mo guciumiande «OCHOBBI
DHEPIrOCOCPEIKEHUS
3. Pa3aes KOHTpOId 3HAHUI
3.1 Bompocsl k 3aueTy
4. BcnoMoraTteabHbIN pa3ael
4.1 YyebOHas nporpamMma qucumiInael « OCHOBBI DHEProcOEpEKEHUS

HOACHUTEJBHAA 3AIIMCKA

AKTYaJIbHOCTH U3YUYEeHUS JUCHUNIHUHBI

Hucrumimaa  «OCHOBBI  DHEPTrOCOEPEIKCHUs»  SIBISIETCSI  CIIELUATILHOM
TUCHMIUIMHOW  JUIS  CTyJIeHToB crenuanbHocTed: 1-37 01 06 Texuuueckas
AKCILTyaTalus aBTOMOOWIICH, 1-69 01 01 ApXUTEKTYpa, 1-69 01 02
Apxutektypubii  auzaiiH, 1-700201 IIpomblliuieHHOE U TPaKIAHCKOE
CTPOUTENBCTBO, 1-70 03 01 ABTOMOOWJILHBIE JIOPOTH, 1-70 04 02
TemnnorazocHa0xeHue, BEHTHIISALIMS M OXpaHa BO3AYIIHOTO OaccelHa.

[lens mpenonaBaHust y4eOHOU TUCHUIUIMHBI — (GOPMUPOBAHUE Y OyAYIIEro
CHEIMAINCTa TPABWJIBHOTO TIOAXO0Ja K TIOCTAHOBKE U PEIICHUIO TIPoOJIeM
3G (})EKTUBHOrO MCMOIB30BAHMS TOIUIMBHO-3HEpreTuueckux pecypcoB (TOP) Ha
OCHOBE MHPOBOTO OIBITA W TOCYJApPCTBEHHOW TIOJIMTUKHM B  00JacTH
HEpProcOepeKeHHUS.

Hean 9YMK:

— OecreueHne KauyeCTBEHHOTO METOJIMYECKOTO COMPOBOXKICHUS Ipoliecca
OOy4eHHS;

— o0ecrieyeHue OTKPBITOCTH M JOCTYIMHOCTH 00pa3oBaTeNbHBIX PECYPCOB
nyTteM pazmenieHus OY MK B 1okanbHOU CETH YHUBEPCUTETA;

— opraau3anus 3QPEeKTUBHON CaMOCTOSTEILHON paOOThI CTYICHTOB.



CTpykTypa  DJEKTPOHHOTO  Y4eOHO-METOJAMYECKOro  KOMIUIEKca  II0
nucuurinHe «OCHOBBI SHEPTOCOEPEKEHUS» !

Teopetnueckuii pazaen DYMK coaepkut Marepuansl Jjisi TEOPETHUECKOTO
U3Y4YeHUs y4eOHOUM NUCHIUIUTMHBI U MPECTaBICH KOHCIIEKTOM JICKIUH.

[Ipaktnuecknii pazgen OYMK comepkuT marepuanbl s NOPOBEACHUS
71a00paTOPHBIX YUEOHBIX 3aHATUHN B BUJIE 1a0OPATOPHOTO MPAKTUKyMa.

Paznen xoutposs 3Hanuiit OYMK comepxuT wmarepuanbl s 3adeTa
(mepeyeHp BOIMPOCOB), IMO3BOJISIONINE OIMPEICIUTh COOTBETCTBUE PE3YJIHTATOB
yueOHOW  JIeATeNbHOCTH  OOydaromuxcsi  TpeOoBaHHSIM  00pa3oBaTeNbHBIX
CTaHJAPTOB BBHICIIETO0 00pa3oBaHUS M Y4EOHO-TIPOrpPaMMHON JOKYMEHTAalluU
00pa30BaTENbHBIX MPOTPAMM BBICIIETO O0Opa30BaHUA.

BcenomorarenbHblil pa3zien BKIOYAET y4eOHBIE MPOTrpamMMbl YUPEXKICHUS
BBICILIETO 00pa3oBaHus MO ydyeOHOU aucuuiinHe «OCHOBBI IHEProcOEpEeKEHU,
CIIMCOK OCHOBHOW U JOTIOJTHUTEIIBHON JIUTEPATYPHI.

Pexomenaanuu nmo opranusanuu padorsl ¢ JYMK:

— JICKUMU TIPOBOJATCS € HMCHOJB30BAHUEM IIEPCOHAIBHOIO KOMIIBIOTEPA U
MYJIbTUMEIUMHOTO ITPOEKTOPA;

- IpU TIOATOTOBKE K 3a4€Ty, BBIINOJHEHUIO M 3alluTe J1a0O0paTOPHBIX H
IPaKTUYECKUX PabOT CTYyAEHTBl MOTYT UCIOJIb30BaTh KOHCIEKT JIEKIUH,
TEXHUYECKYI0 OCHOBHYIO M BCIIOMOTaTENbHYIO JIUTEPATYPY;

- 1a0OpaTOPHBIE 3aHATUS MTPOBOJATCA C UCHOJIB30BAHUEM, IPE/ICTABICHHBIX
B YMK, MeToguueckux MaTepuanoB J1a0OpaTOPHOTO MPAKTUKYMa;

- 3a4€Thl MPOBOJATCS B MUCbMEHHOM BUJIE, BOIIPOCHI JJIsl 3a4€Ta MPUBEIECHBI
B pa3jienie KOHTPOJISI 3HAHUU.



1. TEOPETUYECKHWM PA3IEJ

TEMA 1. [Ipeamer, 3agaun 1 MeTO10JIOTHS Kypca «OCHOBBI SHEPTOCOEPEIKEHUS.
DHeprusi. JHepropecypchl. JHEprocoepexreHne

1. OcHOBHBIE NOHATHS U ONpEAcIcHUs. DHEPreTUKa, YHeprocoepekeHue u
SHEPIeTHYECKHE PECYPCHI.

2. 3HaueHUE DHEPreTHKU M DHEProcOSpEeKEHUI B PA3BUTHH COBPEMEHHOI'O
00IIeCTBA.

3. DpdEKTUBHOCTL MCIIOJIL30BAHUSI U HOTPEOJICHHS DHEPTUHU B PA3IUIHBIX
crpaHax mupa u Pecriyonuke benapyce.

4. 'ocynapcTBeHHAs NOJUTUKA B 00JIACTH DHEPTOCOEPEIKECHHS.

5. PecnnyOiukaHCKHE IPOrpaMMBI IO YHEPIOCOEPEIKEHHUIO.

IIpeamer, 3aga4uu U MeTOHO010THSI Kypca «OCHOBBI 3JHEpProcoepeKeHns».
[Ipeamer, 3amaum U coxepxkaHue Kypca. CBsA3p npeaMmera ¢ APYTMMH CIIELH-
aJIbHBIMM TIpeaMeTaMH. B3auMocBs3b 3KOJOrMM M 3HeprocoepexeHus. Poib
HHEPreTUKU B PAa3BUTHM UYEJIOBEUYECKOTO OOIIECTBA U YPOBHE €r0 LIMBHJIM3ALIUU.
O} pexTUBHOCTH UCTIOIB30BAHUS U TOTPeOIeHus s3Heprun B Pecniybnuke benapych
U Jpyrux crpaHax. lloteHuman sHeprocOepexeHuss B pa3IMYHBIX OTPACIAX
X035MCTBA: SHEPTETHKA, IPOMBIIIEHHOCTh, CEJIbCKOE X0341CTBO, TPAHCIOPT U T.[.

1. OCHOBHBIE MOHATUSHA )/ onpeaeJeHusl. JHepreTukKa,
JHeprocoepe;keHne H JHEPreTn4IeckKue pecypebl

Hwxke mnpuBeneHbl TEpMUHBI W ONpPEACICHUS TMOHATUH B  00JacTu
sHeprocoepexenuss B coorBerctBuu CTh 1770 — 2007 «3HeprocOepexeHue.
OCHOBHBIEC TEPMHUHBI U ONIPEICTICHUS».

TepMuHBI, yCTaHOBJCHHBIE HACTOSAIIUM CTaHIAPTOM, OOS3aTEIbHBI IS
MIPUMEHEHMSI B TEXHUUECKUX HOPMATUBHBIX MPABOBBIX aKTaxX BCEX BUJIOB, a TAKXKE
B HAYUYHO-TEXHUYECKOM U CIIEIUAIIBHON JIUTEPATYyPE.

JHeprus (rpey. — JelcTBHE, NeATEJIbHOCTB) — 001Iasi KOJIMYECTBEHHAs! Mepa
pa3MuHbBIX (OpM JIBHKEHHUS MaTepuu. B mpuiokeHUM K paccMarpuBaeMoi
JTUCLIMILIMHE SHEPTUS — ATO CIIOCOOHOCTh TeJa WA CUCTEMBI TEJI COBEPIIATh padoTYy.

K ocHOBHBIM BHJaM 3HEPruM, OOBICHEHHBIM U TIPU3HABAEMBIM COBPEMEHHOM
HAYKOH, OTHOCATCS: (nepeuuciums 6uobl SHEPULL)

— MeXaHM4YecKasi —  DHEPrusi  MEXAaHWYECKOr0  JIBKEHUS U
B3aMMOJICMCTBUSI T€JI CUCTEMbI WJIM WX YacTel. MexaHuueckasi SHEprus paBHa
CyMME€ KHMHETHYECKOM M MOTECHIHAIbHOW SHEPTUHM MEXaHUUYECKON CUCTEMBI (puc.

1.1);
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Puc. 1.1. 3akoH coxpaHeHHUs MOJIHOW CUCTEMbI MEXAaHUYECKOW SHEPTUU

— TeIIoBasi — BHUJl DHEPIUHU, KOTOPHIA MOXKET MEPEXOAUTh B JPYTOM:
DHEPTUs JBWKCHUS B TEIUIOBYIO, W HA0OOPOT; TEIJIOBas DHEPTUS B CBETOBYIO
1 DJICKTPUUYCCKYI0, U HA000POT; MprUYeM BCe (POPMBI SHEPTUN IKBHBAICHTHBI IPYT
npyry B pabote; TemuioBasi sHeprusi (Teio, TEMJIOTA) — DHEPTUS XAOTUIECKOTO
TBIKEHUS MUKPOYACTHII.

— XUMHYeCKAsl — DHEpPrus, BBIACTAIOMAICS TPH  XUMHYECKOM
B3aMMOJICCTBUM aTOMOB M MOJIEKYJ. DHEprus, BbIAENseMas WIH TOTJonaeMas
[P XUMUYECKON PEAKLUH;

—  JJIEKTpU4YecKasi — SHEPrus BbIAEIsIeMasl AJIEKTPOHAMU TIPU JIBHKCHHUH
MIPOBOJIHUKA B 3JIEKTPOMArHUTHOM IT0JIC;

—  3JIEKTPOMATrHUTHASsl — SHEPTUS dJIEKTPOMATrHUTHOTO TIOJIS, ClIararoriasics
U3 SHEPIHi 3JIEKTPUYECKOro U MaruuTHoro noJjei (mo 'OCT 19880-74);

— TpaBUTALMOHHASI — TIOTCHIMAJbHAS OJHEpPrus Ten  (4YacTui),
oOyCJIOBJIEHHAsT WX B3aUMHBIM TATOTeHHEM. [[ns AByXx Ten aOCoONOTHOE ee
3HaYeHHE MPOIMOPIMOHATFHO TMPOU3BENCHUI0O MacCc OJTHUX Tel © o0paTHO
MIPOTIOPITMOHAIIEHO KBAIpaTy PACCTOSTHUN MEX Ty HUMHU.

F =vy-Py-p,lr® (1.1)

3a HyJb TPaBUTAIIOHHOW SHEPTUM TPUHATO CUATATH €€ 3HAYCHUE IS Tel,
yJIJIEHHBIX JPYT OT Apyra Ha OECKOHEYHO OOJIBIIIOE PACCTOSIHUE, T. €. JJIS TEJ, MEXTY
KOTOPHIMH HET TPABUTAIIMOHHOTO B3amMojeicTBus. [lpu cOmMmKeHMH Tenm CHITBI
TSTOTEHUSI COBEPIIAIOT paboTy 3a CUET MOTEHIMAIBLHON SHEPruM TATOTEHHS, TO €CTh
rpaBUTAlIMOHHON 3Hepruu. Otcrona Ui J00OW CHUCTEMBI TeN, HAXOJIIUXCS Ha



KOHEUHBIX  pacCTOSIHUSX, TPaBUTAllMOHHAs  JHEprus  oTpuuarenbHa. [l
W30JIMPOBAHHON CHCTEMBI TEJI TPABUTALIMOHHAS SHEPIUS SIBIISICTCS SHEPTUEH CBSI3H.

— siiepHas — aTOMHAs DJHEPrUs, BHYTPEHHSAA OJHEPrUsl ATOMHOIO sJIpa,
BBIJIEIISIIOILIASICS TP SAEPHBIX PEAKLMAX. DHEPIUs, KOTOPYIO HEOOXOAUMO 3aTPATUTh
JUISL PACLICIUICHUS SIpa Ha COCTAaBILIOLIME €r0 HYKIIOHBI, Ha3bIBACTCS SHEPIUEH CBSI3U
aapa. B3aumocBsa3p Mexay Maccodl (PU3MYECKOro Tenma M 3aKIIOYEHHONM B HEil
SHEPrue OIpeaesieHa BbIIAIOIINMCS YYeHbIM AJTbOEpTOM DHHILTEHHOM:

E =mC?® (1.2)

— COJIHEYHasi — DSHEPrus, BBIICIAOWIAsACA MNpU  NpeoOpa3OBAHUU
COJIHEYHOT'O U3JIyYEHUS B TEIIOBYIO U JJIEKTPUUYECKYIO SHEPTHIO;

— BeTpa — SHEprusi NpeoOpa3oBaHUsI KUHETMUYECKOM SHEPrUM BO3AYILHBIX
Macc B arMocdepe B AIEKTPUUYECKYI0. DHEPIHI0 BETpAa OTHOCAT K BO30OHOBIISIEMBIM
BUJIaM 3HEPIHH, TaK KaK OHa SIBJISIETCS CIEACTBUEM JESTEIBHOCTH COJIHIIA;

— JHeprusi BOAbI — BHEpPrus NpeoOpa3oBaHUs KUHETHYECKOW SHEPIUH
BOJbI B DJIEKTPUYECKYIO U Jp. DHEPIUs C JaBHEN TpaauLMEn, UCTOJIb3yeMas Ui
COBPEMEHHOT'0, YUCTOTO POU3BOJCTBA IEKTPOIHEPruu. Cuia BOJBI OTHOCHUTCS K
JPEBHEUIINM HCTOYHHUKAM JHEPTUH 4yenoBedecTBa. CHily BOIBI MCIIOJIB30BAIN IS
pabOThl MEIBHMIIL, T U HACOCOB.

JHeprocOepexkeHMe — OpPraHU3AlMOHHAs, HaydyHas, [PAKTUYECKas,
MH(POPMAIIMOHHAS JIEATEIbHOCTh T'OCYAAPCTBEHHBIX OPraHOB, IOPUAMYECKUX U
¢u3nyecKkux  JIMI, HaOpaBJieHHas Ha CHIDKEHHE YJENbHOIO  pacxoja
HHEPreTUUECKUX PECYpPCOB Ha IMPOU3BOJACTBO €IMHUIBI MPOIYKIUU padOT WU
ycIyr B Mpolecce JI00bluM, MepepadOTKHU, TPAHCIOPTUPOBAHUS, XPAHEHUS,
IIPOU3BOJICTBA, UCIIOJIb30BAHUS U YTUIU3ALMK 0€3 CHU)KEHUS KauyecTBa U 00BEMOB
BBIITYCKAaEMOM MPOJYKLIHMH WIIA OKa3bIBAEMBIX YCIYT, YXYALIEHUS YCIOBUMA pabOThI
M OTABIXa JIIOAEH, CHWKEHUS YPOBHS MNPOMBINUIEHHOM U 3KOJOTHYECKOU
0e30MacHOCTH MPOU3BOACTBEHHBIX MPOLIECCOB U T. II.

JHepreTuyecKkne pecypcbl — MaTepuajbHble OOBEKTh, B KOTOPBIX
COCPENOTOYEHA DHEPTHSI, NPUTOAHAS JJIS1 IPAKTHUYECKOTO MPUMEHEHUS YETOBEKOM.

JHepreTuka (HayKa) — OTpaciib NPUKJIAJHBIX U TEOPETUUECKUX 3HAHUHU 00
OHEPIrOUCIIOJIb30BAHNM: IIPOU3BOJICTBE, npeodpa3oBaHuu, nepenaye,
pacnpezielieHuu ¥ MOTPeOICHUH SHEPTUH B Pa3IMYHbIX €€ popMax.

JHepreTuka (CEeKTOP IKOHOMHKH) — 0a30BbIi CEKTOpP HAIMOHAILHOMN
HSKOHOMHUKH, OXBAaTBHIBAIOIIMIA €€ 3HeproodecredeHue: MpPOU3BOACTBO, KCIOPT-
MMIIOPT, TPAHCIIOPT U PACIIPEIEIEHNUE SHEPIOPECYPCOB.

JHepro3((PpekTUBHOCTL  —  KOJMYECTBEHHOE  3HA4YCHUE  HHJIEKCa
HSKOHOMUYHOCTUA  SHEPronoTpeONeHUs]  U3JENUs,  XapaKTepU3yIollee  €ro
sHeprod3pPexTuBHOCTH MpH KcmuTyarauuu (K939).

3aKoH coXpaHeHMsI HepPrudM — OJWH M3 (PYHIAMEHTAIBHBIX 3aKOHOB
MPUPOJIBI, COTJIACHO KOTOPOMY JHEPTUs B IMPUPOJE HE BOZHUKAET U3 HUYETO U HE
MCYE3aeT; OHA MOKET TOJIKO MEPEXOIUT U3 OAHOU (DOPMBI B JIPYTYIO.

DHeprocOepexxeHre He CIeAyeT OTOXIECTBIATh ¢ OaHAIbHOW 3KOHOMHEH
WIH, YTO €lIe XYK€, UCKaThb BUHOBHBIX CpEAH pabouyuX M CIyKalluX, 3a0bIBIINX
BBIKJIFOUNTD JIAMIIOUKY B TyaJIeTe.


http://www.astronet.ru/db/FK86/search.html?where=gl&words=%DD%ED%E5%F0%E3%E8%FF%20%F1%E2%FF%E7%E8

JHeprocoepexkeHe — STO NPOUECC IUIAHOMEPHOIO  MPOBEICHUS
OpPraHU3alMOHHO-TEXHUYCCKUX  MEPOINPHUATHH,  IMO3BOJSIOMIUX  YMCHBIIHTH
MOTpeOJICHUE DJHEPruuM 0e3 CHIKCHHS KadecTBa M OOBEMOB BBITYCKaeMOU
MPOIYKIIMA WM OKa3bIBAEMBIX YCIIYT, YXYAIICHHS YCIOBHH paOOTBHI M OTAbIXa
JIOJIeH, CHIDKCHHSI YPOBHS TPOMBIIIICHHON M SKOJOTHYECKOH Oe30MacHOCTH
IIPOU3BOJICTBEHHBIX MPOIECCOB U T. M. K TaKUM MEpONPHUATHSIM MOKHO OTHECTH
BHEJIPCHUSI COBPEMCHHBIX TCXHOJIOTHH M 00OpYIOBAaHMS, TaTYMKOB KOHTPOJIS HaJ
COCTOSIHUEM DHEPrOCHCTEM, ONITUMH3AIIUN CXEM M PEKUMOB PaOOThI, MPUMECHECHHUSI
3G ()EKTUBHBIX  METOJIOB  SKOHOMHYECKOTO  CTHUMYJIMPOBAHMS, TOBBIIICHUS
KYJbTYPBI IPOU3BOJICTBA U TIP.

DHeprocOepekeHNe — 3TO HaykKa O TIOMCKE HOBBIX, HEOTPAaHMYCHHBIX
pecypcamMu 3eMJId, WCTOYHUKOB DJHEPIHHM, METOJAX Yy4eTa HDHEPTUU C IEIBIO
KOHTPOJISI HaJ[ €€ palMOHAIBHBIM HCITOJIb30BAHUEM, COKPAIICHUH ITOTPEOHOCTH
B DHEpPropecypcax M OJHEPrOHOCHUTENSIX B pacyeTe Ha EIUHUIY KOHEYHOTO
0JIe3HOT0 3(PheKTa OT UX MPUMEHEHHS.

K obnactu sHeprocObepexeHusi OTHOCSTCS IMPaBOBbBIE, OpraHU3alMOHHBIC,
Hay4YHbIE, TIPOU3BOJICTBECHHBIC, TEXHUYECKHE W OSKOHOMUYECKHUE  AaKIUH,
HalpaBjCHHbIE Ha TIOBBINICEHHE OS(PPEKTUBHOCTH MNPUMEHEHHUS TOIUIUBHO-
DPHEPreTUYECKUX PECYpCOB M  CHIDKEHHE TMOTeph Ha  BCEX  CTaIuAX
HHEPrOMCIIONIb30BAHUS, a TaK)Ke Ha BOBJICUYCHHE B XO3SWCTBEHHBIA 000OpPOT
HETPAJIUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOYHHKOB YHEPTHUH.

2. 3HAaYeHHe YHEPreTHKU M YHeprocOepekeHuss B PA3BUTHH COBPEMEHHOI0
001IecTBA.

[lotpeOneHre »HEprUM SBISICTCS OJHUM W3 BAKHEHIIMX HSKOHOMHYECKHX U
COLMAJIBHBIX TIOKA3aTeNel, MPeIoNPEACIIIOIINX YPOBEHb Y KU3HU JIFOMICH.

OBnasieHue WCTOYHMKAMHM SHEPruM Bcerma ObUIo  CocoOOM  BBDKUBAHUS
yesoBeuecTBa. M ceroqus ee motpeOsieHre SIBISETCS OJHUM W3 BOKHEHIIIMX HE TOJIBKO
HSKOHOMHYECKMX, HO W COLMAIBHBIX IOKAa3aTesieldl, BO MHOIOM IPEAONPENEIIIONINX
YPOBEHB JKU3HU JIHOJIeH. BOT royeMy HHOT/1a TOBOPSIT, UTO SPHEPTETHUKA YIIPABISIET MUPOM.

Poct men Ha s3Hepropecypchl JieJaeT SKOHOMHYECKU LIEJIecO00pasHOM 3amady
sHeprocoepexenrs. Ha ceromusimmii JeHb B JI000M OT€UECTBEHHBIN MPOIYKT 3a7I05KEHO B
3, 5, 10 pa3 Oomble sHepro3arpar, 4eM B aHAJOTUYHBIN 3araJHOEBPOICHCKUN.
PajyKalbHBIM ~ pEIIEHWEM — SIBIISIETCS  WCIIOJB30BAHME HOBOTO — TEXHOJIOTMUECKOTO
O0OpYZIOBaHMSI W TEXHOJOTMUYECKUMX TPOIECCOB C  MEHBIIMM  IOTpeOJICHHEM
AINIEKTPOIHEPTUH.

HUcrounukom Bcelr sHeprum Ha 3Jemsie siBisiercs Connue. B mpouecce
dboTocHHTE3a, SBISIFOIIETOCS OCHOBOM KM3HM MHOTHX BHJIOB DPACTCHHA, XUBas
pUpoJa MOTPEOISET JHIL HE3HAYMTETbHYI0 4acTh (okosno 40 TBT) ot obmiero
koiudectBa ucxoxdsmier or Comnma sHeprun (okosno 200 000 TBT). bonbiiee
KOJIMYECTBO COJTHEUHOW PHEPTUU PacXoyeTcst Ha corpeBanue armochepst 3emiu (50
%), ocsemenue tmiaHeThl (30 %) W OCYIIECTBIEHHE MPOIIECCOB KpPyroooopora
BemiectB Ha 3emie (20 %). Mcnonb3oBaHHE 3HEPrUM YEIOBEYECTBOM pACTET B



reoMmerpuueckoi mporpeccuu. B 1990 romy ono cocraBuio okono 12 TBr, T. €. 30 %
OT ee O0IIEero KOJIMYECTBA, MOTJIOAeMOro B rpoiiecce (POToCHHTE3A.

CoBpeMeHHbIE JHEPrOCUCTEMBI SIBJISIIOTCSI HEOTHEMJIEMBIM ~ KOMITOHEHTOM
UHGPACTPYKTYphl OOIECTBA, B OCOOEHHOCTH MPOMBIIUIEHHO pPa3BUTHIX CTpaH,
KOTOpPBIE PACXOAYIOT MMPUMEPHO 4/5 3HEPrOHOCUTENICH U B KOTOPBIX HMBET JIUIIb 1/4
HacenieHus miaHeTbl. Ha cTpanbl Tpetbero Mupa, rie kuBeT 3/4 HaceleHus: 3eMIIH,
MPUXOTUTCS OKOJIO 1/5 MUPOBOTO MOTPEOICHUS SHEPTHH.

C KaxmpIM rooM Bce OOJIbIIE OOOCTPSIFOTCS BOIPOCHI, CBS3aHHBIE C JTAJIbHEN-
MU Ty TSMH Pa3BUTHS SHEPTCTUKH:

1. C omgHOI CTOPOHBI, POCT HACEICHUS U CTPEMJICHHUE JIIOICH K TOBBIIICHUIO
KU3HEHHOTO YpPOBHSI JMKTYIOT HEOOXOJMMOCTh WHTEHCHUBHOTO HAapallvBaHUs
MOILIHOCTEN SHEPTETUKHU.

2. C apyroil CTOPOHBI, MCTOIIICHUE 3allaCOB TOPIOYMX IMOJIE3HBIX MCKOMAEMBIX
TpeOyeT 00Jiee SKOHOMUYHOTO U PAMOHATIBHOTO UCIOJIb30BAHNS SHEPTUU.

3. He wmeHee ceppe3HOll mpoOIeMOI SBIAETCS HEraTMUBHOE BO3CHCTBHE
TOIUIMBHO-3HEPTETUYECKOr0 KOMILJIEKCA HA COCTOSTHUE OKPY’KAIOIIEH CPEIbl, TOCTUTIIIEE
K HACTOSIILIEMY BPEMEHHU KPUTHUYECKOTO YPOBHSL.

OOOCHOBaHHBIE ~ TPEIOCTEPEKEHUSI  YUEHBIX, MPHU3bIBBI  IPOrPECCUBHBIX
rOCYJIapCTBEHHBIX JIesITeNeil K M3MEHEHUIO MapaurMbl COLUAIbHO-I)KOHOMHYECKOTO
pa3BUTHS, OCO3HAHME IMIOJIMTUKAMUA U HAIMOHAIBHBIMU JIMJEPAMH BO3MOKHBIX
TParu4ecKux MOCIEACTBUIM MPOJODKEHHUS MPEKHETO IMyTH Pa3BUTHUS TPUBEIU K PSTy
UCTOPHYECKUX COOBITHH, CpeIud KOTOPBIX KIIIOYEBBIM SBIsieTCS BcemupHas
Kondepenius OOH no okpyxarorieii cpene u pazpututo (Puo-ne-Kaneiipo, 1992 r.).
Ha nmopore XXI Beka BHepBble B UCTOPUH PYKOBOJIUTENM U TJIABbl ITPABUTENBCTB 150
CTpaH MHpa OOBEAMHWIWCH IJISi BBIPAOOTKH OPHEHTHPOB HA MYTU K YCTOWYMBOMY
COLMATTBHO-3KOHOMHUYECKOMY IKOJIOTHYECKH O€30MIaCHOMY Pa3BUTHIO OOIIECTBA.

[lonumast Hen30€XKHOCTh SKOHOMHMUYECKOTO pOCTa, M, CIEI0BATENBHO,
HEM30€KHOCTh POCTa MOTPEOJICHUSI SHEPrOPECYPCOB M YBEIWYEHHUS MPOU3BOJICTBA
SHEPTUM, MEXKIYHAPOJAHOE COOOILECTBO BhIpaOOTANO psJi MPUOPUTETOB HOBOU
HHEPreTUYECKON TOJMTUKY, OPUEHTUPYs JalbHeHllee pa3BUTHE HHEPIreTUKU B
COOTBETCTBUU C MPUHLIMIIAMH YCTOMYHMBOTO IKOJIOTMYECKH 0€30MaCHOTO pa3BUTHSL:

1. DueprocbepexeHue.

2. DHeprodpPpeKTUBHOCTS.

3. DOkonoruyeckas 6€30MacHOCTb.

DHepreTuka Oynyliero, TakuM o0pa3oM, B MOCIEAYIOIIEM CBOEM PAa3BUTHH
JIOJIKHA PEIIUTh TPU OCHOBHBIX 33/1aUu:

1. DKOHOMHOE MCHOJB30BaHKE HEBO30OHOBIISIEMbBIX 3HEPTOPECYPCOB.

2. DddexTuBHOE NCIIOIB30BAHUE YHEPTUH (C LIEJIbI0 YMEHbILICHUS TIOTEPh B
npoliecce reHepaiuu, TpaHchopMaluu, nepeiadn u noTpeoaeHus).

3. VYBenuueHWe WCIOJB30BAHUS BO30OHOBISIEMBIX  (QJIBTEPHATHUBHBIX )
HEPropeCcypCcoB U CTUMYJIMUPOBAHUE MOMCKA HOBBIX HICTOYHUKOB SHEPTHUU.

Ponb sHEpreTHKY U Y3HEPTropecypCcoB B Pa3BUTHHU YEITIOBEYECKOTO 00IIEeCTBA
U YPOBHE ITUBWIIN3AINH



DHepreTuka COCTABJISIET OCHOBY OCHOB COBPEMEHHOW HMBHIIM3alMu. Ee
UCTOPUSl HACUMTHIBAET THICAUYEIETHS, BEIb YEJIOBEK Hadal MOTPeOsAThH

SQHCPIOpECYPCHhI YKC C TCX IIOP KAK HAYUMUJICA UCIIOJIb30BATh B CBOUX ICJIIX OI'OHb.
14+2=3==4.. (42,46 48)....=3

Ha KaXXJO0M  3JTalIc HCTOPHUYCCKOTO  PA3BUTHAA: 1— YCIOKHCHHC
XO031MCTBECHHOM JACATCIIBHOCTH H 2— JKEJaHuEe TMOBBICUTH YPOBCHb JKU3HHU
HEU30CKHO IMPpUBOANIIO K 3— HexBaTke OHCPIUH, IIPOTHUBOPCUHNIO MCIKAY

KEJIaeMbIM U BO3MOXHBIM. [[71s1 IpeogoneHust mpoTUBOpeUnsi He0OX0UMO OBLIO
4— HaxOJUTh HOBBIE MCTOYHHUKHU CUJ M SHEPTUH, MOSBIECHUE KOTOPBIX, B CBOIO
ouepesib, 4a—yCKOpPsIO POCT MPOU3BOACTBA, 40— HaykH, 4B— YUCIEHHOCTH U
OJIarOCOCTOSTHUSI HACETICHUs], BCIEACTBHE YEr0 BHOBb BO3HHUKAIU 3— MPOOIEMbI
AHEProoOecreyeHus.

[Iponecc noTpeOaeHus YeI0BEYECTBOM SHEPTUU UCTOPUUYECKH TIPOTEKAN KpaiiHe
HepaBHOMepHO. OOMLIMII XapakTep M3MEHEHUS] WHTEHCUBHOCTHU 3HEPronoTpeOsIeHHs
oTpaxkaet rpaduk Ha puc. 1.2. CUMOAaTHOCTh NMPOTEKAHUs MPOLECCOB MOTPEOICHUS
SHEPIMM M HAKOIUIEHUS HMH(POPMAIMM CBUAETEIBCTBYET O >KECTKOM B3aMMOCBS3U
MEXK/1y Pa3BUTHEM SHEPIETUKU U OOLIECTBEHHBIM ITPOTPECCOM.

HaGmomaercst KecTkas B3aUMOCBSI3b MEXKIY pa3BUTHEM DHEPIeTUKH U
O0I1IECTBEHHBIM MporpeccoMm (cMm. puc.1.2).

—>
>

Hakonne+Hue uHgopmayuu, 6adm

Pacxod sHepauu, /e
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| IX XiX XX (1800r) XXl

Puc. 1.2. Jlunamuka noTpeOIeHUsS JHEPTUU U
pa3BUTHSA

B nBammaToMm Beke MUPOBOE MOTpeOICHHE KOMMEPUYECKHUX DHEPTOPECYPCOB
Bo3pociio Oonee uwem B 20 pa3. [lpuuem 3a mnocinegHue NATHAECIT JIET
YeJIOBEYECTBO HM3PACXOJIOBANO OONbIIE JHEPTHH, YeM 3a BCIO TMPEIBITYIIYIO
UCTOPHUIO CBOETO CYIIECTBOBAHHS. OJTOT K€ MEPHUOJ XapaKTePU3yeTCs PE3KUM
YCKOPEHHEM MHPOBOTO HAYYHO-TEXHHYECKOTO M COIMAIBHOTO TpoTrpecca,
CYIIIECTBEHHBIM POCTOM YHCIICHHOCTH HACEJICHUS TUTAHETHI.

YuureiBas, 4YTO SHEPrUsl SBISACTCS BAXKHEUIIMM 3JIEMEHTOM YCTOWYMBOIO
Pa3BUTHS JTFOOOTO TOCYAPCTBA, KAKIOE U3 HUX CTPEMUTCS Pa3padoTaTh TaKUE CIIOCOOBI
DHEPrOCHAOXKEHUS, KOTOphIe HAWIYUIIUM 00pa3oM oOecreurBaid Obl pa3BHUTHE



¥ TIOBBIIIIEHHE KauecTBa >KU3HM JIIOZICH, OCOOCHHO B Pa3BUBAIOIIMXCS CTpaHaX, MpH
OZIHOBPEMEHHOM CBEICHUM K MUHUMYMY BO3JICHCTBHSI YEJIOBEUECKON AEATENBHOCTU Ha
37I0pOBBE JIFOJIEW M OKPYXKAIOLIyI0 cpeay. B mocieanue 25 ner Bce pa3BUTHIE CTPaHBI
MHpa IEepeCcTaly HapallBaTh NOTPEOJICHUE IEPBUYHON SHEPTHU Ha JTylLIly HAcEJICHHUS,
00€eCreunB JOCTaTOYHO BBICOKUH YPOBEHb JKU3HU CBOMX IPAKIaH.

JIOCTYyITHOCTh 3HEPIMU UM BHEJIPEHHE HOBBIX MalllMH, 00OpYJOBaHUS,
ABTOMAaTUYECKUX CUCTEM  YIPaBIECHHS [O3BOJIWIA  MHOIOKPAaTHO  IOBBICUTH
MPOU3BOJIUTENBHOCTh TPyZla W MHHUMH3HPOBaTh 00BEM (PU3MUECKON pPabOTHI.
Pa3Butue Tpancnopra obecneyrsio cBOOOy MepeMeIeH s, CPEACTB CBSI3U — CBOOOTY
OOILIEHHUS ¥ JOCTYyTa K WH(POPMAIHH, KUIUIIIHO-OBITOBBIX CUCTEM U KOMMYHHKAIIUI —
BBICOKMI YpOBEHb OBITOBOr0 KoM(opTa. PocT moTpedieHns sHepruu 4pe3BblYaiiHO
BBICOK, HO UMEHHO IO3TOMY JOCTUTHYTHI BBICOKAasl MPOJOJLKUTENIBHOCTh U YPOBEHb
YKU3HH, U YEIOBEK 3HAUUTENIbHYIO YacTh CBOEr0 BPEMEHH MOXKET MOCBSATHUTH JOCYTY,
00pa30BaHuIO, CIIOPTY, CO3UAATENILHOM AEATEIbHOCTH.

[IpencraBneHue o TOM, CKOJIBKO ceiuac 4eraoBeueckoe COOOIIECTBO MOTPEOIIET
SHEPIUH, MOXKET JaTh clieyrollee cpaBHeHue. Ecian Bce pabotocnocoOHOE HaceneHne
3emiu OyZIET TPYIUTHCS C MOJHBIM HANPSHKEHUEM CBOUX (PU3MYECKUX CHJI 1O 8 4acoB
B CYTKH, TO 3a I'OJ] 3TO cOCTaBUT He Oojee 1 % sHepruu, nosydyaeMol B HACTOSILEE
BpEMsI 3a CUET UCIIOIb30BAaHMUSI OPIraHUYECKOTO U SIIEPHOTO TOILIMBA U SHEPTUU PEK.

Ponb »sHepreTMKM U 3HEPrOpecypcoB B Pa3BUTHH HSKOHOMUKHU JIHOOOTO
rocyJapcTBa  MOMYEPKMBAaCT  B3aUMOCBS3b  Mexay  oobemom  BBII  u
sHEpronoTpedieHueM. Mexay 3TUMH BEIWYMHAMU CYIIECTBYET CHJIbHAS JIMHEWHAs
3aBUCUMOCTh. OJHAKO K HACTOSALIEMY BPEMEHU MPOU3OLLIO 3HAYUTEIHHOE
ocJla0JIeHHe TaHHOM 3aBUCUMOCTH, U YPOBEHb SKOHOMUYECKOTO 0JIarOCOCTOSIHHS B
KOHKPETHOM CTpaHe OmpeiensieTcss YyXKe He TOJIbKO 00beMOM, HO U
3 (HEKTUBHOCTHIO UCTIOIB30BAHUS SHEPTOPECYPCOB.

O BaXHOM pOJMM DHEPrETUKHM M DSHEPrOpeCcypcoB B PA3BUTHH 3KOHOMHKH
CBUZIETEILCTBYIOT JIaHHBIE 00 YNIEJIBHOM 3HEpPronoTpeOlIeHUH B pa3iiMUHbIX CTpaHax
mupa. B3aumocss3s mexy oobemom BBII 1 sHepronoTpedieHreM OTMETHIT aKaIEMUK
I'L.JI. Karmuma. Ha ocroBe nanabsix OOH 1 BecemupHoro 6anka oH MoKasai, 9To MEXTy
TUMM BEJIMYMHAMM CYHIECTBYET CWJIbHAsS JIMHEWHAs 3aBHCUMOCTb, W  CHENal
BBITEKAIOIIMI W3 HEe C OYEBHIHOCThIO BbIBOM: «Ecimm monum OymayT JuIuaThes
DHEPIreTHYECKHUX PECYPCOB, MX MaTepHAIILHOE 0JIaroCOCTOSTHHE Oy IeT MaiaThy.

Crnenyer OTMETHUTb, YTO K HACTOSALIEMY BPEMEHH IPOU30LILIO 3HAYUTENHHOE
ocJla0JIeHHe TaHHOW 3aBUCUMOCTH, U YPOBEHb SKOHOMUYECKOTO 0JIaroCOCTOSIHUSA B
KOHKPETHOM CTpaHe OmpefensieTcss YxXKe He TOJIbKO 00beMOM, HO U
3 (HEKTUBHOCTHIO HCTIOIB30BAHUS SHEPTOPECYPCOB.

OnHUM U3 OCHOBHBIX (PAKTOpPOB OYpHOTO pa3BUTHS MPOMBIILICHHOCTH
Y TOBBIILIEHUS] YPOBHS >KM3HM B JIBAAIIATOM BeKe cTana snekrpudukanus. Ha
CETOJHSIIHUNA JIeHb AJIEKTPO3IHEPTHs ABJSIETCS CAMbIM YHUBEPCAJIBHBIM U YIOOHBIM
U3 U3BECTHBIX BUOB 3HEPIUH, TEMIIbI IPUPOCTA €€ MTPOU3BOACTBA IMOYTH B IIOJITOpPA
paza  MPEBBIIIAIOT  TEMIBl  pPOCTa  CYMMAapHOIO  SHEPromnoTpelseHus,
ANIEKTPOIHEPreTHKa SBISICTCA OJHOW K3 HauboJjiee TUHAMUYHO pPa3BUBAIOIIMXCS
oTrpacieil. be3  10CTaroyHOro  KONMWYEeCTBA  BJEKTPO3HEPIMM  HEBO3MOXKEH
HKOHOMUYECKUN POCT, U CTPOUTENHCTBY HOBBIX MPOMBIIUICHHBIX U KHUJIBIX O0OBEKTOB



NPEALIECTBYET OIEPEekKAoIee HapallMBaHUE MOIITHOCTH AIIEKTPOIHEPreTUUECKON
CUCTEMBI, KOTOPYI0 MHOTME€ AaHaJUTUKU Ha3bIBAIOT CaMOM  KPUTUYECKOM
UHPPACTPYKTYpOH MHpa.

VYaenbHOE aneKTponoTpeOIeHne B HaMMEHEE Pa3BUTHIX CTpaHaX WM CPETHUIM
nokazaresb 1o ctpanam ODCP paznuyarorcs Ha nBa nopsiaka (B 2000 r. — 83 u 8053
KBT'4/4en'rog COOTBETCTBEHHO), YTO TaKX e JAeT OCHOBAaHUS TOBOPUTH O SIPKO
BBIPQ)KCHHOM HEPAaBHOMNPABUU B 00JaCTW MOTPEOJICHUS] SHEPTUM HA PErHOHALHOM
ypoBHe. B bemapycu Haumbombiiee TOTpeOseHHE  DIEKTPOSHEPTHH  OBLIO
3aukcupoBano B 1991 r. u cocraBuno 49,2 mupa. kBt -u (4825 kBt -9/gen-ron).
[Tocne pacmaga CCCP B cBs3M C OOIIMM 3KOHOMHYECKUM KPH3HCOM M CHaJIOM
ITPOU3BOJICTBA MIPOU30LIO PE3KOE CHIKEHUE JAHHOTO MOKa3aTesst 10 32 miipa. KBt -4
(3150 kBt -u/gemrom). B mocmegHWME TOABI  CUTyarMs — HECKOJBKO
cTrabunu3upoBagach, WM  HaMeTWJach  TEHJEHIMS  IUTABHOTO  poCTa
anekTpornoTpednenusi, nocturmero B 2004 r. 34,1 mapa. kBt -u (3480 kBt
“4/4eJr Tox).

[Io oObeMaM ynenbHOTO TOTPEOJICHUS] DSIEKTPOIHEPTUU M TOIUIMBHO-
HPHEPreTUYECKUX PECYPCOB B II€JIOM Hallla PEeCcHyOiHKa CYIIECTBEHHO YCTyMaeT
WHyCTPUATIBLHO PAa3BUTHIM CTpaHaM, HO elle OoJblliee OTCTaBaHUE HAOIIOACTCS
110 3P PEeKTUBHOCTU UX UCTOJIb30BAHHUS.

3. DbdeKTHBHOCTH MCIMOJL30BAHUS M NMOTPEOJEHUS YHEPIrud B PA3JUUYHBIX
crpanax Mmupa u Pecnnyojunke besapven

O GhHEeKTUBHOCTL ASHEPronoTpelIeHuss B KOHKPETHOW CTpaHe OOBIYHO
OLICHUBAETCS C TMOMOIIBI0 MaKpPOIKOHOMHYECKOTO IMOKa3aTemsl «IHEPrOEeMKOCTh
HKOHOMHUKH», PABHOTO OTHOIIEHHIO CYMMapHO MOTPEOJIEHHON 3HEpruH K 00beMy
BHYTpEHHETO BajoBoro npoaykra (BBII).

Ha puc. 1.3 mpeacraBnensl rpaduky, XapaKTEpU3YIOIIHE MO JaHHOMY
MOKAa3aTeNli0 YPOBeHb d(PPEKTUBHOCTH IHEPTONOTPEOICHHS B PA3IMYHBIX CTpPaHAX
MUpa.

CpaBHMBasi 3HA4YCHHUS DSHEPrOEMKOCTH HKOHOMHKM B Pa3HBIX CTpaHax,
CJIElyeT YYMUTHIBATh HECOOTBETCTBHE O(QUIUAIBHBIX KYypPCOB HAIMOHAIBHBIX
JEHEXHBIX €AUHUI] MApUTETy UX peanbHOU nokynareiabHoi cnocodnoctu (I1I1C).
B dactHOCTH, [IJIs1 CTpaH C MEPEXOTHON IKOHOMUKONW OOMEHHBIE KYpChI J0JIIapa
CIIIA 3aBbIlIeHBI, 9TO 00YCIOBIECHO MOJUTUKON CTUMYJIMPOBAHUS SKCIIOPTA.

DHEProeMKOCTh MHUPOBOM SKOHOMHMKHM Ha Hayano XXI Beka cocraBuia
okoJj10 0,25 ToHH ycnoBHOro Torukea Ha 1000 $ MBII.

B Hacrtosimiee Bpemsi (B Hauanme 21 Beka) BCE CTpaHbl Pa3AeiIUCh I10
YpOBHIO HEPTOd(h(HEKTUBHOCTH, KaK MUHUMYM, Ha MATHh TPYMI. ITO pa3AciiCHUe
M0Ka3aJjio, YTO HAIMYKE B CTPAHE ChIPHEBBIX, @ TAKKE PECYPCO- U SHEPTOEMKHX OTpacJeil
MPOMBIIUICHHOCTH  (METAUTYPrHsi, XUMHS W Jp.) CHIDKACT OO  ypOBEHb
HHEPro3(H(HEKTUBHOCTH.

3a TpH AecATUIIETHS TOTPEOICHNE SHEPIMK Ha JIyIlly HAceNIeHHsl BO BCEX CTpaHax
CYLIECTBEHHO BBIPOCIIO, M OTHOBPEMEHHO MPOM30IILIA pe3kast AuddepeHtrarys cTpaH 1mno



3(p(heKTMBHOCTH MCHONB30BAHKS SHEPIUH. BONBIIMHCTBO pa3BUTHIX CTpaH 3a 3TO BpeMs
YBEIIMYWIM HE TOJBKO KOJIMUYECTBO TOTPEOsieMOM 3HEpruM, HO | 3()(EKTUBHOCTL €
UCTIONB30BaHMs. Hanmume B cTpaHe ChIpheBbIX, a TAKKE PECYPCO- U SHEPrOEMKUX OTpacieit
NPOMBIIUICHHOCTH  (METALIyprusi, XWMHS UM Ap.) CHIDKaeT OO  YpPOBEHB
HHEProd3(HHEKTUBHOCTH.

OTO MposBIAETCS HE TOJBKO HA TNpPHUMEpPe CTpaH, OPUEHTHUPOBAHHBIX
UCKIIIOUUTENLHO HA MPOM3BOACTBO M MPOJAXKY CHIPbs, HO Jlak€ Ha IMpUMepe
BBICOKOPA3BUTHIX cTpaH, TakuX, kak CIIIA u Kanana. IIpu BbicouaiineM ypoBHE
TEXHOJOTHH OHU, TEM HE MEHee, YCTymuiu Mo 3()(PEeKTUBHOCTH HCIOIB30BaHUS
sHepruu npu cosganuu BBII ctpanam nepBoy rpymnist.

Pecniybmmka benapych mo ypoBHIO 3HEpro3h(HEeKTHBHOCTH B HACTOSIIEE BPEMS
Haxomutcss mexnay I m IV rpynmaMuy, HECMOTPS: Ha TO, YTO PacHoJIaracT MEHBIIMMHU
3amacaMy FOpPIOYMX MCKOIAEMbIX, YeM HEKOTOpbIE CTpaHbl MepBoi rpymsbl. [loatomy
HOBBILIIEHUE SHEProd(PEKTUBHOCTU MpPHU MOCTENICHHOM HAapallBaHUU OObEMOB
NOTpeOIEeHNs SHEPTUM SIBISETCS BKHEUIIMM U HEOOXOIUMBIM YCJIOBHEM MOABEMA
SKOHOMUKH benapycu u ee HHTEerpaluy B MUPOBYIO SKOHOMUKY.

Hecmotpss Ha otcyrctBue B PB nmocrarouHoro konmdectBa COOCTBEHHBIX
TOPIOYMX TOJE3HBIX HMCKOMAEMbIX, HHEProd(p(HEeKTUBHOCTh MPOMBIIUIEHHOTO
IPOU3BOJICTBA, CEJIBCKOIO XO3siiCTBa, KOMMYHQJIbHO-OBITOBOIO CEKTOpa U
HDKOHOMMKH B LIEJIOM HAXOAUTCS HAa KpailHE HU3KOM YPOBHE.

DTO CBA3aHO C TEM, YTO HAPOJHOE XO3SIMCTBO JOJITO€ BPEMS PA3BUBAIOCH I10
HKCTEHCMBHOMY M HHEPrOEMKOMY IIYyTH. YBEJIMYEHUE OOBEMOB IPOM3BOJICTBA
JIOCTUTAJIOCh B OCHOBHOM 3a CYET NpPUMEHEHHUs 0oJiee MOIIHOW TEXHUKH, pOCTa
NOTpeOJIEHUsT KOHCTPYKIIMOHHBIX MAaTepuasoB, TOIUIMBA M  AJIEKTPOIHEPIHH.
DNeMEeHTbI TEXHOJIOTUIA, OTBEYAIOUIUE 38 CHUKEHUE SHEPronoTpeOIeHHs U 3alUTy
OKpY’Kalollel Cpenpl, MCKIIOYAINCh W3 TMPOEKTOB ISl BBIIIOJHEHUS IUIAHOBBIX
CPOKOB CTpPOMTEIbCTBA B YCJOBUSAX HEAOCTATOYHOro (puHaHcupoBaHus. Hopmbl
pacxojia PHEpropecypcoB pa3padaThIBaJIMCh MUHUCTEPCTBAMHU U BEAOMCTBaMH 0O€3
IPUBSI3KM K KOHKPETHBIM IPOM3BOJICTBEHHBIM YCJIOBUSIM M OOBIYHO 3HAUUTEIILHO

NIPCR-HEAH—ypOBeH—Peat-HOFO—SHEeProROTPebRe . $ EEATC—HA—Bb K
CAMHUIBL  TTPOAYKIIMK B pecrybimke pacxoayercs B 2 — 4 pasa Ooubliie
SHEQrETUYECKUX PECYPCOB, YEM B Pa3BUTHIX CTpaHaX.
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Puc. 1.3. DddexkTuBHOCTD MOTPEOICHUS SHEPTUU
B pa3IMUHbBIX cTpaHax mupa (2004 r.)



OcHoOBHBIE IPUYKHBI HEADPEKTUBHOTO
UCIIOJIb30BaHus dHEpropecypcoB B Pb

BypHo pa3BuBaroriascs SKOHOMHKa CTpaH B XX Beke TpeOoBaia Bce OOJbllie
3aTpaT TOIUTMBHO-PHEPreTHYECKUX pecypcoB. JoObda HeTH, yIis, raza ¢ KaXIbIM
rooM BO3pacTajla. JTH HCTOYHMKM Ka3alWCh HEUCTOIIMMBIMU. Pa3paszuBrumiics
B1973 — 1974 rr. HeQTSIHON KpPU3UC 3aCTaBWJI MHOTHE CTPaHbl 33yMaThCs Haj
UCMOJb30BAHUEM  QJIBTEPHATUBHBIX  MCTOYHHUKOB HSHEPIrMA U HKOHOMHBIM
UCTIONIb30BAaHUEM  TOIUIMBHO-PHEPTeTUYECKUX  PECypCcoB, UYTO U OOYCIOBHIIO
MOBBIILIEHHE MHOTMMH CTPaHAMH YPOBHS CaMOOOECTIEYEHNS SHEPIOPECYPCAMHU.

OpnHako 3HepreTuyecKast poodJieMa OCTaeTCsl aKTyaJIbHOM U B HACTOSIIIEE BPEMSI
NPaKTUYEeCKH I BCeX CTpaH EBpOmbI, IMOCKOJIBKY CTENEeHb O0ECHEeYeHHOCTH
COOCTBEHHBIMH PECYpCaMy COCTaBIISIET B OTAETBHBIX cTpanax EBporbt 40 — 50 %.

OcTtpo onHa omrytrMa u B PecniyObmmke benapyce, criocoOHoM obecnieunuts ceost
npuMepHo Ha 16 % coOCTBEHHBIMU TOIUIMBHBIMU PECYpPCAMU, OCTATBHOE KOJIMYECTBO
UX TIPUXOUTCS 3aBO3UTH M3-3a PyOeka U TUIATUTh OOJIbIIUE JCHBIU. Y IeTIbHBIN BEC
BB03a TOIUIMBHO-PHEPTETUUECKUX CHIPHEBBIX U MAaTEPUATbHO-TEXHUYECKUX PECYPCOB
B BaJIOBOM BHYTPEHHEM MpOAyKTe cocTaBisier Oonee 43 %. PecrnyOnuka
UMIIOPTUPYET (B OCHOBHOM M3 Poccun) Beck MOTpedsieMblil KaMEHHBIHN yToiib, Oosee
90 % nedTu, 100 % MpUPOTHOTO M YETBEPTH CKUKEHHOTO ra3a.

Ecnmu cpaBHUBaTH SHEProeMKOCTb MPOAYKIMK HAIIUX MPEANPUSTHI, TO OHA
3HAYUTEJILHO BBIIIE, YeM B UHIYCTPUAIBHO PAa3BUTHIX cTpaHaX. Tak, Hampumep, mpu
NOJTy4YeHHH | T U3BECTU Y HAC TPaTUTCA AIIEKTPOIHEPTHU B 5,5 pa3 OoJblle, YeM Ha
3amane, cepHOil KUCIOTHI — B 2,7, 'Kene3o0eToHa — B 1,7 pa3za. Ha kaxwiii mosap
CIIIA npowusBeneHHOW B peciyOnMKe MpOAYKIMH pacxomyercs 1,4 Kr ycIoBHOro
TorumBa, Torga kak B crpaHax EC — 0,81 kr. IIpaBma, cienyer yyuTsIBaTh, YTO
KJIMMAaT B Hallel cTpaHe 0oJiee XOJIOMHBIN, YTO OOYCIIOBIMBAET M OOJIBIIHIA Pacxol
TOP Ha 00OrpeB MpOM3BOJACTBEHHBIX 3/IaHUN W KWIMIIHO-OBITOBOTO cekropa. Ha
cocrosiBiiemMcst B 1997 rogy peciryOJMKaHCKOM CeMUHApe, MTOCBSIIICHHOM ITpo0iieMe
3HEprocOepekeHust, ObJI0O OTMEUEHO, YTO SHEPrOEMKOCTh BaJOBOIO BHYTPEHHETO
MPOJYKTa B HAILEH CTpaHE COCTaBisieT 165 TOHH yCIIOBHOro ToIUMBa Ha 1 mupa.
pyo0., uto B 4 — 5 pa3 Bhile, 4yeM B crpaHax EC.

O4eBUIHO, YTO OTEYECTBEHHAs MPOMBIILIEHHOCTh MO YAEIbHBIM PacxojiaM
TOIUIMBA W AJIEKTPOIHEPIHU MOKa BeChbMa Jajieka OT eBponeiickux cranaaptoB. He
Jy4lllee TMOJIOKEHHE C HHEProeMKOCThIO U B arpONpPOMBINIJICHHOM KOMILUIEKCE.
DHEProeMKOCTh HAIIEH CEIbXO3MPOAYKIMH B 3 — 5 pa3 BBIIIEC, YEM B PA3BUTHIX
ctpanax. Tak, Ha 1 T roBsgunel Tpatutrcs 550 kBTu anekTposHeprum, Ha OAHY
TOHHY CBHHMHBI — B 2,5 paza Oosbiie. COBOKYIHBIM pacxojl IHEPropecypcoB
B ITPOU3BOACTBE | TOHHBI 3epHA cocTaBisieT 28 — 30 KT YCIOBHOT'O TOILIMBA.

Takue BBICOKME YJIENbHBIE PACXOMbl TOIUIMBA W DJIEKTPOSHEPIUHU SIBIIIUCH
CJIC/ICTBUEM CYIIIECTBOBABIIEH B YCJIOBUSIX KOMAaHIHO-3JIMUHUCTPATUBHOM CHUCTEMBI
MPAKTHKA Pa3padOTKH CAMUMH TTPOU3BOAUTENSMHU (TIPSIMPHUSTUSIMI) WA OTPACIICBHIMU
OpraHu3alys MU HOPM pacxojia TOIUIMBA, TEIJIa, AIEKTPO3HEPTHUHA U ChIPhSl HAa BBITYCK
TOW WIM HHOM TNPOAYKIMH. 3aTeéM 3TH HOPMBI YTBEPXKIAIUCh OTPaCIEBbIMU
MHUHHCTepcTBaMHU. Kakmas oTpacieBas OpraHu3alisl CTPEMUIach JIOOBIM ITyTEM



00€eCreunTh CBOEMY BEJOMCTBY PEKHM «HAUOOJBIIETO ONaronpusiTCTBOBAHUS, T. €.
pa3paboTaTh Takue HOPMBI, KOTOpbIE TIPU JIOOOH, JaKe caMOW upe3BblYalHOMN
CUTYyall{, UCKIIIOYaId Obl Mepepacxoll dTUX pecypcoB. MHBIMU CllOBaMH, HOPMBI
pacxoya yCTaHaBIMBAJIM HE MO JCHCTBUTEILHOMY pacXoay pPECypCoB Ha EIWHHILY
NPOJYKIIMK, a TI0 BepXHEMy JomyckaeMomy mpezaeny. K tomy ke, 1 kBtu s cena
crown 1 xom. Jloxoauno A0 TOro, 4ro KOJXO3aM M COBXO03aM JOBOJWJIM IUIaH
notpeOiaeHust SHepruu. Takas <«IIpakTUKa» Heclaa, IOMUMO SKOHOMHYECKHX,
3HAUUTENBHBIE COLMAIBHBIE M3JIEPKKH, IOCKOJBbKY 3TOT 3aBEIOMBIA IEpepacxoj
3aKJ1abIBAJICS B LIEHBI HAa POIYKLHUIO, BBITYCKaeMYyI0 IpEANpUsATUsIMU. B pe3ynbrate B
CTOMMOCTBH TOBapOB BKJTIOUAITUCH MOTEPH, KOTOPBIE OIUIauMBaId notpedbutenu. U xots
yIENbHBIA BEC TOIUIMBHO-DHEPIETUUECKUX 3aTpaT B CEOCCTOMMOCTH WHBIX BHJIOB
NPOIYKLIMU HE camblid BbIcOKMI (MeHee 20 % y psza oTpaciieii), HO COCTaBJISIET, B
3aBHCUMOCTH OT oTpacii, 5— 50 % (Hampumep, B MammHOCTpoeHMH — 5 — 8 %).
Kaxp1ii HOBBIN BUTOK 11€H Ha SHEPTOHOCUTENH JIeNiall U JeaeT 3TH TOBaphl Bce Ooiee
JOPOTUMH.

Henp3st cOpacbiBaTh CO CUETOB M TEXHOJIOIMYECKOE OTCTABaHME HAIIIETO
MPOMU3BOJICTBA OT NPOU3BOJCTBA 3amana. Jlo camMoro HEZaBHETO BpPEMEHU
MPUOPUTET OTAABAJICS NAJbHEUIIEMY HapallMBaHUIO MOIIHOCTEN, XOTS IJISl TOTO,
YTOOBI COKOHOMHUTDH KaKOE-TO KOJIUYECTBO IHEPTOPECYPCOB, TPEOYETCS 3aTPATUTh B
2 — 3 pa3a MeHbIIE CpPEACTB Ha JCUCTBYIOIIMX MOIIHOCTSX WYyTEM UX
MOJIEpHU3AIMH (PEKOHCTPYKIMH) 110 CPABHEHUIO C CO3[JaHUEM HOBBIX.

Takum obOpazom, k 1995 r. mpouwioro cronetusi B Pecnybnuke benapych
ObUTM  BBISBJICHBI  CJEIYIOIIUE  OCHOBHBIE  MPUYUHBI  HEIPHEKTUBHOTO
MCITIOJIb30BAHUS SHEPTOPECYPCOB:

— B XO34HCTBEHHOM CHCTEME OTCYTCTBYIOT JEWCTBEHHBIE MEXAHU3MBI
o0ecreueH sl palMoOHATLHOTO UCTIONBb30BaHUs M SKOHOMHOTO pacxoioBanus TOP;

—  OOJIBIITMHCTBO peaNpUsITUI paboTtaeT co CHU)KCHHOM
MPOU3BOJIUTEIIBHOCTHIO;

— YCTaHOBJICHHBIE  HAa  MOPEANPUITHUSX  JABUTATEIM M TIpouee
ANEKTPOOOOPYI0BAHNE UMEIOT YPE3MEPHBIH 3a11ac MOIIHOCTH;

— B CBA3M C DKOHOMHUYECKMM KpHU3UCOM 0O0OCTpuiach mpoliemMa
TEXHUYECKOTO PEMOHTA U 00CTY>KUBAHUS IIEKTPOOOOPYIOBAHUS;

— B Pb Her coOCTBEHHOrO0 pPa3BUTOTO MPOMBIIIJICHHOTO MPOU3BOJICTBA
HHEPreTHYECKUX CPEACTB, SHEProcOeperarouero 00opy10BaHus;

— OTCYTCTBYET YeTKas CHCTEMa HAy4YHOTO COINPOBOXKIACHUS, HAyYHbIC
Y IPOM3BOJICTBEHHBIE  KaJpbl  IUIOXO  MOATOTOBJIEHBI MO  MPOdUII0
«DHeprocoepekeHne», OTCYTCTBYIOT NPO(UIbHBIE CIEIIMAIbHOCTH B BY3aX;

— OTCYTCTBYET IICHXOJIOTMYECKasi HACTPOCHHOCTb U JKEJaHWe JIIoAeH
(OBITOBBIX TOTPEOUTEIICH ) PKOHOMHO PACXOI0BATH YHEPTOPECYPCHI.

4. 'ocyrapcTBeHHAS NOJUTHKA B 00JIACTH DHEProcoepekeHus.

B kauecTBE€ OCHOBHBIX HaHpaBHGHI/Iﬁ Pa3sBUTHA ODHCPICTHUYCCKOTIO CEKTOpa



Pb, cmsruaronmx ae@uuuT COOCTBEHHBIX MEPBUYHBIX JHEPrOPECYpPCcOB B
YCIIOBUSIX OTPAaHUYEHHOCTH (DPMHAHCOBBIX PECYPCOB OIPENEIIECHBI CIEYIOIINE:

— CHID)KEHHE SHEPrOEMKOCTH BHYTPEHHETO BAJIOBOTO MPOJYKTA;

— DHeprocOepeKeHNe;

— nMnopT TOP i ycTtoitunBoii paboThl UMEIOLIMXCS S3HEPTOMOITHOCTENH;

— YacTUYHOE TOKPBHITHE NePUIUTa 3JICKTPO- U TEIUIOCHAOKEHUS 3a CUeT
HETPaJUIIMOHHBIX UCTOYHUKOB SHEPTUH;

— pPa3BUTHE U MOJIEPHU3ALMS TPAJAULHOHHON SHEPreTUKHU Ha OPITOIIMBE HA
0aze 0oJyiee FKOHOMUYHBIX BBICOKOA((PEKTUBHBIX SHEPIeTHUECKUX YCTAHOBOK;

— Ppa3BUTHE SIEPHOI SHEPTETUKU.

Bce 3Tm HampaBiieHHMsT pacCMOTPEHBI M 3aKpEIUIEHBI B [ OCyaapCTBEHHOU
KOMIUIEKCHON MpOrpaMMe MOJEPHHU3AIMU OCHOBHBIX MPOW3BOJCTBEHHBIX (POHIIOB
benopycckoii s3HEpreTM4eckoi CUCTEMBI, JHEPrOoCOEPEKEHUS U YBETUUECHUS J10JIU
UCIIOJIb30BaHUs B pecilyOMKe COOCTBEHHBIX TOIUIMBHO-IHEPTETUUECKUX PECYPCOB
B 2006 — 2010 romax.

Ha  rocymapcTBeHHOM YpOBHE po0OJIEMBI HHEProcOepeKEeHHSI
PEryIupyroTCs:

— niocta”oBJieHusIMH CoBeTa MUHUCTPOB PB,

— 3ak0HOM 00 sHeprocOepexkennn oT 08.01.2015 239-3

— nupektuBoil IIpe3unenta Pb 00 sHepreTnyeckoi 6€301acHOCTH.

3akoHoM «OO0 3HEprocOepeKEeHUN» YTBEPKIAETCS, YTO DPHEProcOEpekeHre
ABJIIETCS] IPUOPUTETOM T'OCYAAPCTBEHHOW MOJIMTUKU B PEIICHUU SHEPTreTUYEeCKOU
npobnemsl B PecnyOnuke bemapych, a Takke 3THM 3aKOHOM PETYJIUPYIOTCA
OTHOUIEHUS, BO3HUKAIOUIME B TpoLEcce MACATENbHOCTH IOPUIUYECKUX U
dbuzmyeckux Ul B cepe dHEProcOEpeKeHHs B LEIAX  MOBBIIMICHUS
3¢ (dEeKTUBHOCTH HUcHoNb30BaHud TOP, W ycTaHaBIMBAIOTCS MPaBOBBIE OCHOBBI
JTUX OTHOLLECHUM.

I'maBa 1 - omnpenensitoTcss OCHOBHBIE TIOHSATHS JAHHOTO  3aKOHAa,
OTIPEJIEIISIIOTCA CYObEKThI SHEPTETUUECKON ChEephI.

I'maBa 2 - yCTaHaBIMBAKOTCS OCHOBBI TOCYIAapCTBEHHOI'O YIPABIICHHUS
sHEprocOepeKCHUEM.

I'maBa 3 - ycTaHaBIMBAIOTCA KOHOMHMYECKHE W (PUHAHCOBBIE MEXAHHU3MBI
HEProcOepeKeHHUS.

I'maa 4 - OTBETCTBEHHOCTh 3a HApYyIIEHHWE 3aKOHOJATENILCTBA 00
HEProcOepPeKEHUH.

B JlupektuBe Ne 3 «DOKoHOMHA M O€peXIMBOCTh — TJIABHbIE (DAKTOPHI

AKOHOMMYECKON Oe3omacHOCTH rocyaapcTtBay oT 14 urons 2007 r. oTmedaetcs,
YTO B CTpaHe HE CO3/laHa CUCTEMa OSKOHOMHUU MAaTEpHANIbHBIX PECYPCOB,

CHIDKaromas KOHKYPEHTOCTIOCOOHOCTH SKOHOMHKHU, 3¢ (HEKTUBHOCTH
WCIIOJIb30BAHUSI BCEX BHUJOB TOIUIMBA, DHEPIHH, CHIPbs, MaTEepUAIOB U
000py10BaHUSI.

PecnyOGnukanckum OpraHom roCyJapCTBEHHOTO yIpaBJICHMUS,

ynosHomoueHHbIM [IpaBurensctBoMm PecnyOnuku bemapycs mis mpoBeneHus
rOCyapCTBEHHOW TOJUTUKH B cdepe sHeprocoOepexenus, sipnsercs Komurer mo



sHeprodddextuBHoctn 1npu  CoBere MunuctpoB PecnyOnuku  benapyce.
OcHnosnbimu 3a0auamu Komumema no snepeoagppexmuenocmu npu Coseme
Munucmpos Pecnyoauxu bBenapyco aensaromest:

— MPOBEJECHUE TOCYIAPCTBEHHOM MOJUTUKH B chepe IHEProcOepeKeHUS;

— OCYHIECTBJICHHE TOCYJAapCTBEHHOIO HAJ30pa 3a palHMOHAIbHBIM
UCITI0JIb30BAaHUEM TOIUIMBA, SJIEKTPUUYECKON U TETIJIOBOM SHEPTHH.

Cmpamezuyeckoll yenvblo 0esmelbHOCmU 6 001acmu dHep2ocOepedCeHus
ABNAEMCSL CHUIICEHUE IHEPLOEMKOCNU GHYMPEHHe20 8a108020 npodykma (BBII) u,
KaK cireocmeue, CHUdCeHue 3a8ucumocmu pecnyonuxku om umnopma TOP.

J11st moBBITIIEHUS YHEPTOIPHEKTHBHOCTH:

- B umensx npenynpexacHUs HEpAaLMOHAJIBHOTO HCIOJIb30oBaHus TOP B
HACTOSIIIee BpEMsI OPraHU30BBIBAETCS padoTa MO MPOBEACHUIO 20CY0aPCHMEEHHOU
9HEepeemuUyecKoll IKCNepmu3vl NPOEKMHbIX peuleHu.

- Jlna ycunmenus paboThl 1O 3HEProdPQGEeKTUBHOCTH, BBIMOTHEHUS
MOBBIIMICHHBIX ~ 3aJlaHUA 1O DHEProcOEpPeKEHUI0 B  PECHyOJIMKe IIMPOKO
UCNONIL3YemCcsl nepedosoul 3apyOedicHblil Onvlm IPPeKmueHo20 UCNOIb30BAHUSL
TOP W axmuHO Npueiekaromcs cpeocmea MedHCOYHaAPOOHbIX (DUHAHCOBIX
opeanuzayuu, 8 mom yucie Bcemupnozo banka, [IPOOH, I'2®.

- B pecnybnuke ghynxyuonupyem cucmema noo2omoeku Kaopos & cgepe
9HepeocOepedicenusi. TPU  BEIYIIMX By3a CTPaHbl TOTOBSIT HWHKEHEPOB-
PHEPrOMEHE/DKEPOB, KpOME€ TOro, TMPHUMEHSETCS TMpakTUKa MPOBEICHUS
OTPACJICBBIX U PETHOHATBHBIX TEMATHICCKUX CEMUHAPOB.

- B pecnyOiuke OCYULIECTBIISIETCS HIUPOKAs nponazanoa
9Hepeochepedcenusl.

5. Pecnny0JIMKAHCKHE MPOTrPAMMBI IO YHEProcoepekeHuIo.

[IporpaMMHBIMU ~ JOKYMEHTaMH, OMNPEACISIONMMU TyTH peau3aiiu
MOTEHIMAaIa SKOHOMHUU JHepropecypcoB B PecmyOmuke benapychk, sBISrOTCS
PecniyOnukaHckue TporpaMMbl IO DHEPrOCOEPEKCHHIO, YTBEPXKIaeMble B
YCTAaHOBJICHHOM 3aKOHOJATeNbcTBOM Topsnake I[lpaBurenscTtBoM PecmyOmuku
benapyce Ha 5 ner. EXeromHo omnpenenstoTCs NPUOPUTETHBIE HAIPABJICHUS B
chepe sHeEprocOEpekeHUs Ha TEKYIIMH MOMEHT W OJIMKalIlyl0 TEepPCHEKTUBY,
pa3pabaThIBAIOTCSI M BBIMOJIHSIOTCS PETHOHAJIBHBIE W OTPACIEBBIC MPOTPAMMEBI
MEpOTNPUATHI 110 IHEProcOEPEKEHUIO.

I'maBa 2 uenu u 3amauM rocynapcTBeHHOM mporpammbl 2021-2025 u ee
oANIpOrpaMm

CrparernueckuMu LEsIMH JIESITEILHOCTH B 00JIACTH SHEProcOepekeHUsT Ha
nepuoA 10 2025 roja ABISIIOTCS:

-cIIep)KMBaHUE pOCTa BasloBOTO motpedbnenus TOP mpu skoHOMUYECKOM
Pa3BUTHH CTPAHBI,

-lIaJIbHEIIIee YBEJIIMUYCHUE MCHOJIb30BaHUsI MECTHbIX TOP, B TOM uyucie
BUD.



B pe3ynbTare BBITIOJTHCHUS ITUX IPOrpaMm KOHKPETHBIE
sHeprocOeperaronye TEXHOJIOTUH U O0OPYJOBaHHE BHEAPSIOTCS B HAPOIHOM
X035UCTBE pecnyOJUKH U 00€CTIeYMBAIOT YHEprocoeperatomuii 3P dexT.

DHeprocOepeKeHNe — CaMbli JICIIEeBbIA HCTOUHUK YHEPTUU

Hauunas ¢ 1995 roga, B Pecniybnmke benapych obecriedeHO MOBBIIICHUE
BajoBoro BHyTpeHHero npoxaykra (BBII) na 36 % mnpaktuyecku 0Oe3 mpupocta
TOP. Dueproemkocts BBII 3a 3ToT nepuoa causunace Ha 28,2 %.

OpnHako cneayer OTMETUTb, YTO, HarpuMmep, B 1996 roxy sneproemkocts BBII B
Haiel ctpaHe ObUia MeHblle Ha 17 %, yem Ha Ykpaune, U Ha 42 % MeHbIE, YeM
B Poccun, HO B /iBa ¢ JIMIITHUM pa3a OoJibliie, yeM B [ 'epManuu, u Ha 24 % Oosblie, 4eM B
CILIA. D10 03HayaeT, YTo MOTEHIMA SKOHOMUM TOIUIMBHO-3HEPIETHYECKUX PECYPCOB
(TOP) B benapycu orpomeH u cocraBiseT oT 8 10 10 MIH. T TOMIMBA B YCJIOBHOM
WCUHMCIIEHHH WK Oojiee yeM 1/5 JacTth ux o0Imero nmotpediieHus B rojl, a BOOOIe OH
coctapisiet mpumepHo 40 — 45 % ot notpedieHHbIX HhiHEe TOP.

O 3HaueHUH 3TOrO pe3epBa MOXKHO CyIWTh IO cCleayromeMy (GakTy: eciu Obl
B PecriyOimuke benapych ynanoch «BBECTW» €ro B JIGUCTBHE WIIM XOTSI Obl MBI MOIJIA
CPaBHSITbCS TIO YJEIBHBIM 3HEPro3arparaM C pa3BUTHIMU CTPaHaMH, TO, KAK MUHUMYM
10 net, MbI MOTITH OBI HE HAPAIIMBATH MOIITHOCTHU HAIIIMX JIEKTPOCTAHIIMM U KOTEJIBHBIX.

Omnara B roa 3a SHEProOHOCUTENM Hallled CTpaHoul aocturaer 1,8 muipm.
JI0JUIApOB, a Ha 3aKYIKy XJjieba Uil BCEro HaceJeHHs MpHU YCJIOBUH, €ciu Obl 37eCh
€ro He BbIpallUBaJli BOBcE, NOHaA00miIoch Ob1 700 MiH. moswtapoB. CrenuanucTbl
NOJICYATAIA, YTO TMpPU Pa3yMHOM OpraHM3ALMU SHEPrornoTpedIeHHus CTpaHOU
SHEPrOHOCUTEJICH, BBOBUMBIX U3BHE, MOKHO CHU3UTh PACXOAbl HA UX 3aKyIKy Ha 40
% 1 cakoHoMuTh 700 — 800 ThIC. MoMapoB. [loaToMy 3HEprocOepexeHue sSBIseTCs
MIPUOPUTETOM TOCYIAPCTBEHHON MOJIUTUKH, BAXKHBIM HAIIPaBJICHUEM B JCSTEILHOCTU
BCeX 0€3 HCKIIOYEHUS CYOBEKTOB XO3SHCTBOBAHUS M CaMbIM JICHIEBBIM, HO HE
OecruIaTHBIM, UCTOYHUKOM SHEprur. [1o MHEHHIO CTIEMAINCTOB, TOJIKO B CEIIHCKOM
XO35IUCTBE, MOXKHO COKOHOMUTH 10 50 % OT 3aTpauynBaeMoil SJHEPIUH, a B HEKOTOPBIX
MIPOU3BOJICTBAX CTPOUTENHLHONW WHAYCTPUU — U TOro Oosbiie. [Ipu 3ToM BO MHOTHX
CIIy4asix MEpPOIPUSTHUS IO BHEAPEHUIO SHEProcOeperarofx TeXHOIOTuil He TpedyeT
OonbIMX (PUHAHCOBBIX 3aTpaT, TaK KaK pacxojbl Ha MPOM3BOJACTBO |1 T y. T.
NepBUYHOM 2HEpruu B 3 — 4 paza 60sbllie, YeM Ha €€ COepeKeHUeE.

BricTpoe HcTOoIIEHNE 3aacoB TOPIOYMX TOJIE3HBIX MCKOMAEMbIX, YXYALIECHUE
COCTOSIHMSI ~ OKpYXarollled  cpellbl, 3KOHOMHUYECKHME TMpOOJIEeMbl  TOILIMBHO-
HHEPreTUYECKOr0 KOMIUIEKCa TMOATOJIKHYJIM B KOHIlE XX BeKa MHPOBYIO
OOIIECTBEHHOCTh K  HEOOXOIMMOCTM  MPHUMEHEHUs  SHeprocOeperaronmx
MEpONpUATUIL BO BceX cQepax BSHEPreTMKH M TMPOMBIILICHHOCTH, CO3/IaHHUIO
COIJIACOBAHHBIX MPOTPaMM M JIEHCTBHI HAa TOCYJAPCTBEHHOM M MEXKIYHApOJIHOM
YPOBHSIX.

Pe3ynbTaToM cTamM cepbe3HbIE YCIIEXH BO BHEIPEHUH 3HEProcOeperaroimx
TEXHOJIOTUH,  MHOTOOOCIIAIONINEe  pa3padOTKM B OONAacTH  MPOU3BOCTBA
AIIEKTPO’HEPTUA Ha 0a3e Ta30TypOMHHBIX M TAPOTa30BBIX YCTAHOBOK, HOBBIC
WHTETPAIMOHHBIE TPOILECChl MEXKIYHAPOJHOTO B3aWMOJICHCTBHSI B  00JacTu
SHEPreTUKU U HKOJOTUH, YTO MPHUBENO K HAOIIOMAIOIIMMCS CErOHS TCHICHIIUSAM B



cTpykType MupoBoro norpednenuss TOP. Tak, cormacHO COBpEMEHHBIM MPOTHO3aM,
nonst sigepHoro torumBa k2020 r. Oymer cocraBisath S — 6 %. Ha momo
AHEProcOepPeKEeHUs U BO30OOHOBIISIEMBIX HCTOYHUKOB dHepruu npuuercs 15 — 20 %,
npudeM 9 — 10 % Ha [o0m0 TONBKO BHeprocOepeskeHus. To ecTb oM
AHEpProcOEepe’keHUs] BeChbMa CYIIECTBEHHA M COM3MEpHUMa CO 3HAYCHHUEM JPYTHX
MCTOYHHUKOB YHEPTUU B MOKPBITUN SHEPTETUYECKUX MOTPEOHOCTEN YeTT0BEYECTBA.

[o cymiecTByIOMMM 3KCIIEPTHBHIM OLIEHKaM, B HACTOsIIEEe BpeMsi HAOI0JaeTCst
HETIPEPHIBHBIN, YCTONUUBBIN NPUPOCT MUPOBOro notpednenus TOP B cpennem Ha 1-2
% €XKEroJHo, HO CKOPOCTb MPUPOCTA MOCTEIIEHHO CHHYKAETCS M OYEHb CHIIBHO
ommyaercs oT AMHAMHUKHN 1970 — 1980 1T. 910 00BACHSAETCS aKTUBHBIM IIPOBEICHUEM
sHEeprocOeperarox MEPOIPHUSITUNA B Pa3BUTHIX CTpaHax, pauuoHanuzauen nx TOK,
a TaKKe DSKOHOMHYECKMM KpusucomM B crpaHax CHI' u CcHmWkeHHeM B HHUX
AHEPronoTpeOseHus] M3-3a chajga MpOU3BOJCTBA. lIpm paccMOTpeHHMH JWHAMHKH
HHEProNoOTPeOICHHS €r0 YPOBEHb HEOOX0IMMO COOTHOCUThH C U3MEHEHUEM OCHOBHOTO
MOKa3aTeNs, XapaKTepU3YIOIIET0 YPOBEHb Pa3BUTUSI MHPOBOM 3KOHOMHUKH. Takum
HoKasaresneM sBisgercs o0beM MupoBoro BajioBoro mpoaykra (MBII), kotopsrii
onpezenseTcs o0Ie pHIHOYHONW CTOUMOCTBIO BCEX TOBAPOB U YCIIYT, POU3BEAECHHBIX
B MHpE B Te4YeHME roja. B mocnenHee BpeMsi HIET INOCTOSHHOE CHUKEHHE
sHeproeMkoctd MBI, 4yTo Oka3bIBaeT OGJAroNpPHUSITHOE BIUSHUE HA Pa3BUTHE MUPOBOU
HKOHOMHUKH, COCTOSIHAE 3KOJIOTUH, YPOBEHb Pa3BUTHsI HAYKH U TEXHHUKH, COXPAHCHHE
AHEPreTUYECKUX U ChIPHEBBIX 3aI1aCOB IIAHETHI /1715l TOTOMKOB.

B  Hacrosimee  BpeMsi  3HEprocOepeXeHHe YK€  BBIIEIAIOT — Kak
CaMOCTOSITEJIBHBIM  OTHENBHBIA JHEpropecypc. TakoM NOAXOX K IOHUMAaHUIO
AHEpProcOepekeHUs] OOBACHSIETCS TEM, YTO BO MHOTUX CIIy4dasiX Uil MOTy4EHUs
HEOOXOJMMOI0 KOJIMYECTBA SHEPrHUM SKOHOMHYECKH Oojee 1enecooOpa3HbIM
OKa3bIBACTCSI BHEJPEHUE SHEPTrOCOEpEraronuX TEXHOJIOTUH, YeM OypeHre HEeTIHBIX
CKBRXHH, pa3padOTKa HOBBIX YTOJIBHBIX MECTOPOXKICHUN, CTPOUTEIHCTBO
He(Tera3onpoBoI0B, aTOMHBIX AIEKTPOCTAHIMK U T. A. Tak Kak sHeprocOepexeHue
NO3BOJIIET M30€KaTh CTPOMTENBLCTBA  BBIIIEYKAa3aHHBIX OOBEKTOB, CHU3UTH
KOJIMYECTBO CHKUTAEMbIX TOIUIMB, OOBEMBI HCIOJIB30BAHUS SIIEPHOTO TOIUIMBA,
CIIOCOOCTBYET COBEPIIEHCTBOBAHUIO MPOMBIIIIIIEHHBIX TEXHOJIOTUH, TO 3TO MPUBOAUT
K YMEHBILEHHMIO 3arps3HeHHs OKpy»katomied cpeabl. [lostomy sHeprocOepexeHue
HA3bIBAIOT CAMOCTOSITENIbHBIM 3KOJIOTUYECKU YNCTHIM UCTOYHUKOM SHEPTHH.

[lo pacueraMm cCHENMATUCTOB SKOHOMHYECKH OIPABJAHHBIA  MOTEHIUAI
sHeprocoepexkenusi B crtpanax CHI, Ilentpamsnoit u Boctounoit EBpombr B
Hacrosiee Bpems coctanisieT mpumepHo 20 — 30 % ot ux obiiero notpedienust TOP.

B Hameill cTpaHe »sHeprocOepekeHrue paccMaTpUBaeTCsl Kak KpPYIHBIH
MOTEHIIUAJIBHBIA HMCTOYHHUK SHEPruu, crnocoOHslii obecrneuuth 30 — 40 %
NOTpeOHOCTEN peciyOJIMKK B JHEpPropecypcax, TO €CTh NPAKTUYECKH BJIBOE
COKPATHTh UX UMITOPT, KOTOPBIH OOXOIUTCS €KETOTHO B MUJUTAAP/IBI JOJIIApOB.

[Mudper moka3bIBalOT, HACKOJIBKO OTCTANON M HedI(DPEKTUBHOW B IUTAHE
SHEPrOUCTOJIb30BAHUS SBJISIETCS HA JJAHHBII MOMEHT OT€UECTBEHHAsl SKOHOMHKA.
Peanuzamnus umeromierocss MmoTeHIMAla >HEProcOepexeHusl craja MPUOPUTETOM
SHEPreTUYECKOM M  HSKOHOMHMYECKOW TMOJUTUKU TOCyJapCcTBa, TaK Kak
3¢ (HEeKTUBHOCTh UCHOJIB30BAHUSL SHEPTOPECYpPCOB SBISETCS (AKTOPOM, KOTOPHIN



OTIpeJIeISIET MPOU3BOJCTBO KOHKYPEHTOCIIOCOOHOW MPOMYKIIUU, W, B KOHEYHOM
cuere, CTabMIBHOCTD U 3 (PEKTUBHOCTH HATMOHAIBHOW SKOHOMUKH.

BepHyThECS B OT1aBJICHHUE




TEMA 2. TommmBHO-3HEPTeTUIECKUE PECYPCHI

1. Kimaccudukamnus sHepropecypcoB. Bo300HOBIAIONIMECS W HMCTOIIACMBIC
DHEPropeCcypchl

2. Bujipl oprann4eckux TOIUIMB, MX COCTaB M TEIJIOTA CropaHus. Y CIOBHOE
TOIIMBO. EAMHUIIEI M3MEpEHUS

3. DHepreTnyeckue pecypcsl Mupa u Pecnyoinku bemapycs.

4. BropnyHBIE YHEPTOPECYPCHL.

5. MecTHBIE BUIBI TOILIMBA.

1. Knaccndukanus sHepropecypcoB. Bo300HoBJsIOIIMECS M HCTONIAEMbIE
JHEPIropecypcehl.

TonnmBHO-3HEpreTHueckue pecypcebl (TOP) — coBOKYHOCTB BceX MPUPOIHBIX U
npeoOpa30BaHHBIX BUI0B TOIUIMBA U SHEPTUH, HCTIOJIb3YEMBIX B PECITOIIHKE.

Iloo snepeopecypcamu nonumaiomcs: mamepuanvhvie 00beKmbl, 8 KOMOPbIX
cocpedomouena sHep2usl, NPU2oOHas Ol NPAKMUYECKO20 UCNOIb308AHUS YETI0BEKOM.
(JIx1)

DOHeprusi, HENOCPEACTBEHHO M3BJE€KaeMas B  NPUPOAE, Ha3bIBAETCA
NEPBUYHOI, 3 S3HEPrOPECYPCHl — NePBUYHBIMHU IHEPropecypcamu.

IlepBUYHBIN SHEPrOpPECYPC — SHEPropecypc, KOTOPbIA HE MOJBEprayics
Kakoi-mmbo  mepepaboTKe, HEMOCPEICTBEHHO HAXOIAIIMHCA B  MPUPOJIE
(comHe4Has SHeprusi, BETep, MECTOPOKIAEHUS He(DTH U ra3a u T.1.).

BTopuYHBIN  3HEPrOpecypc — DHEPropecypc, MNOIYYEHHBIM  IIOCIIE
npeoOpa3oBaHusl MEPBUYHOTO SHEPropecypca Ha CHEHUAIbHBIX YCTaHOBKAax, a
TAaK)K€  IOJYYEHHBII B  PE3yJIbTaT€  HEJOMCIOJB30BaHUS  DHEPrUM B
TEXHOJOTMYECKOM TMpollecce WIM B BHAE MNOOOYHOTO MPOAYKTa OCHOBHOIO
IPOU3BOICTBA (3IEKTPOIHEPIHsl, ropsiyasi BOJa, ra3 B TpyOOIpoOBOe).

SOHEPI'ETUYECHE PECYPChI (MCTOYHUMKHN SHEPI'MN)

IlepBuuHbIE Bropuynsie

HeBozo0HoBsI0IIMECS Boszobnosmsitonecss | Heumcuepnaemble OtpaboraHHble

TOPIOYHE OPTaHUYECKHE
BEIIIECTBA, TOPOJICKHE U

VYronb, He}Ts, Berep, conHue, peku, IPOMBIIIUIEHHbBIE
. I'eorepmaiibHEIE,
IIPUPOJIHBIN I'a3, CJIAHCI, MOPE, OKCAHbI, OTXO/[bI, TOPSAYNE
TEPMOSIIEPHBIE
TopQ, sIEPHOE roproyee JpeBECHHA oTpaboTaHHbIE
TEIJIIOHOCUTCIIN, OTXOIbI
CEIbXO03MPON3BO/ICTBA

Ha xnaccudukanmonnoir cxeme (puc. 2.1) BblaeNeHbl TPAAUIMOHHBIE
BHUAbl JHEPIrHMH, KOTOpPbIE IIUPOKO HCMOJB3YIOTCA  YEJIOBEUYECTBOM, U
HeTPaJIMIMOHHBbIE BHM/bI JHEPrHH, Maj0 HCIOJb30BABIIMECA [0 MOCIEAHETO
BPEMEHU B CUJIYy OTCYTCTBUS SKOHOMHUYECKUX YCIOBHUM U 3((HEKTUBHBIX CIIOCOOOB
UX TPOMBIIUIEHHOTO TMpeoOpa3oBaHUS B  TaKU€ OSHEPrOHOCUTENIH  Kak




SJICKTPOSHCPI'UA, TCIUIOBAS NJIN MCXAaHUYCCKAA SHCPI .

MNepBu4yHbIE
3Hepropecypchbl
TpaavuMOoHHbIE HeTpaavumoHHble
3Hepropecypchbl BUAbl SHEPrn
OHeprusi OHeprusi
ATomHas | | OpraH. |_|lFnaposHe BeTpa cornHua
3Heprus TONMMBO prusi pek
OHeprus Bworor.
NpWmBOB TOM/MBO
Teepable YKunkve ra3006p. OHeprua leoTep-
BUObI BuaObl BUAObI MOPCKMX MarnbHas
TonmvBa Tonmvea TonmvBa BOJH 3Heprus

Puc. 2.1. Knaccudukarmus mepBHUHBIX YIHEPTOPECYPCOB

TornausHoO- JHCPICTHHCCKHC PCCYPCH!
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NPHJIMBLBI,
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TeruioBast YHeprus DNCKTPOIHEPIrHUs
(ropsvuas sojaa, (rnepeMeHHbIN
nap) H IMOCTOAHHBLIN TOK)

Tennosas XuMuueckKas
IHCPIrusi IHEPrus
Mexannueckas - JIyuucras
IHEPIrusi IHEPIrus

DHepropecypcbl  MOAPA3ACISAIOT  TakkKe Ha  BO30OHOBISEMbBIE |

HEBO300HOBJISIEMBIE.
HeBo300HOBJ/IsIEMbIe JHEpropecypchbl — 3TO T€, KOTOpble paHee ObLIM
HAKOIUICHBI B TIPUPOJEC M B HOBBIX T'€OJOTMYECKHX YCIOBHSAX JIMOO BOOOIIEC HE

o0Opazyrorcs, MO0 uX 00pa3oBaHME WJET C Tropasfo MEHbIIEH CKOPOCTHIO, YeM
noTpedIIeHHE.



K HeBO300HOBISiEMBIM SHEPropecypcaM OTHOCST OPTaHUYECKUE BUJbI
TOTUIMBA U ATOMHYIO SHEPTHUIO.

Bo3o0HoBIsIeMbIe 3Hepropecypcbl — 3TO T€, BOCCTAHOBIIEHHUE KOTOPBIX
MOCTOSIHHO OCYIIECTBIsieTCss B mpuponae (Ha cxeme (cMm. puc. 2.1) 3T BUABI
HHEPTUU MOKa3aHbl B AUEHKaX C 3aJIMBKOM).

K B0300HOBIISIEMBIM 3HEPrOpECYpPCaM OTHOCSIT IHEPTHUIO: COJIHIIA; MUPOBOIO
OK€aHa B BHUJE JHEPruu MPWIMBOB U OTJIMBOB, YHEPTUI0 BOJH; PEK; BETPa;
MOPCKHUX T€UCHHI, T€0TepMaTbHBIX UCTOYHUKOB; OMOMAacCy, BhIpabaThIBAEMYIO U3
MOPCKHX BOJIOPOCIIEH, TBEPIBIX OBITOBBIX OTXO/IOB.

HenocraTkom BO30OHOBJISIEMBIX HCTOYHUKOB YHEPTUHU SBIISETCS:

- HU3Kasl CTETIEHb KOHIICHTPAlluU

- HamOoJee palMOHaIbHO HCIOJIB30BaTh  HEMOCPEACTBEHHO
BOJIM3K OTpeOuTENs O0€3 mepeiayl SHEPruu Ha pacCTOSTHUE

- HEHUCNOJIb30BAaHUE IMOTOKOB HSHEPrUM  BO300HOBIISIOIIMXCS
UCTOYHUKOB MPUBOAMT K €€ O€3BO3BpaTHON NOTEPE

- BBICOKME II€pPBOHAYAJIbHbIE WHBECTUIIMM B OOOpYAOBaHHUE WU

UHGPACTPYKTYPY (OCHOBHOM CIACPKUBAIOIINNA pa3BUTHE (PAKTOP)

JlocTonHcTBa +

+ IMIKMPOKOE paclpocTpaHEHUE

+ OTHOCHUTEIBHO BBICOKAs 3KOJIOTHYECKAasi YUCTOTA

+ HX mpaKTHYecKas HeMCYEeprnacMoCTh

Taxue ncrounuku HanboJIee parOHAIBHO MCIIOIb30BATh HEMOCPEICTBEHHO
BONMM3KM ToTpeduTenss Oe3 mepedayd HSHEPrUM Ha pPACCTOSHUE. DHEPreTHKa,
paboTatorasi Ha OTHX HCTOYHMKAX, MCIHOJIB3YeT TIOTOKA DHEPTUHU, YyiKe
CYIIECTBYIOIIME B OKPYXKAIOIIEM MPOCTPAHCTBE, MEpepachpenensier, HO He
HapylaeT ux oo1muii 6anaHc.

Heucnonb3oBaHue MOTOKOB JHEPTUM  BO30OHOBISIEMBIX ~ HCTOYHHUKOB
IPUBOAMT K ee 0e3BO3BpaTHOI moTepe, MpeAonpeesisieT HECKOIbKO MHOM MOAX0.
K OlIeHKe 3(()EeKTUBHOCTH YCTPOWCTB, NPUMEHSAIOMIUX ATHU MCTOYHUKH, IO
CPaBHEHHUIO C yCTPOMCTBaMHU, pabOTAIOIIMMU HAa HEBO30OHOBIIIEMBIX PeCypCax.

VY4uThIBasi HCTOUIEHHOCTh 3HEPreTHUECKUX PECYpPCOB, POJIb MCHOIb30BAHUS
BO300HOBJISIEMBIX MCTOYHHMKOB 3HEPrUM BO MHOTHX CTpaHax C KaXIbIM TOJOM
Bo3pactaer. Tak, BbIpaOOTKa »AIIEKTPO’HEPIMH HA BETPSHBIX YCTAHOBKAaX
YBEJIMYMBAETCS B cpeHeM B rof Ha 24 %, oT comHeyHbIx Oatapeit — Ha 17 %, a Ha

reorepMaibHbIX craHmusx — Ha 4 %. B Jlammm Ha BeTpOyCTaHOBKax
BbIpabaTeiBaerca 10 % Bcell NpPOM3BOAUMMONM B CTpaHE »BIIEKTPOIHEPIUH, B
repmanckoit 3emuie Illnessur-l'onbmireitn — 14 %, B npoBunmuu Hasappa

(Mcnanus) — 22 %.

ConHeyHast JHePrusi MPEUMYIIECTBEHHO MCHOJB3YETCA MJISI TOPSYErO
BOJIOCHAOKEHUS, CYIIKHA CEIbCKOXO3SMCTBEHHONW TMPOIYKIIUK, OTPECHEHHS BOJI,
JPYTUX TEXHOJOTHYECKUX IIeNieH, a TakkKe MPeoOpa3oBaHMs €€ B DJICKTPUUECKYIO
sHepruto. B janpHeWieM Ha MEpPBOE MECTO JOJDKHBI BBIMTH TEXHOJOTHH TIO
peoOpa30BAHUI0 COJTHEYHOW SHEPTUH B DJCKTPUUYECKYIO M XMMUYECKYIO DHEPTHIO.
Haxogut mnpruMmeHeHHe COJIHEYHAsl 3HEPTHsl TAK)KE Ha HA3€MHBIX TPaHCIIOPTHBIX
CpPEICTBAaX, BOJHBIX IIPOCTOpax M B BO3dyxe. B mocnegHee BpeMs WHTEpEC K



npoOJieMe HWCMHOJB30BAHUS COJHEYHOW DSHEPTUU PE3KO BO3PACTAET, TOCKOJBKY
MOTEHLIMAJIbHBIE BO3MOXHOCTM JHEPreTWKH, OCHOBAHHOM Ha HCIOJIb30BaHUU
HEMOCPEACTBEHHO COJTHEYHOTO U3ITYUYEHUS], YPE3BBIUANHO BEJTUKH.

[Ipy HBIHENIHEM COCTOSSHUM HAYKA M TE€XHUKU COJHEYHAs 3JIEKTPOCTAHLIUS
MO>KET OBITh pEHTa0eNIbHA, €CIU YHCIO COJHEUHBIX YacOB 3a TOJ[ COCTaBISIET HE
MeHee 1900. D10 TOATBEPKIAET W OMNBIT CTPOUTEIILCTBA M AKCIUTyaTallUU
anektpoctaniuu «Teceiy» momHocThio 50 MBT Ha mobepexxse octpoBa Kpur, rie
Connue csetut 2200 vacoB B roa. [lo HoOWamM W B macMypHbIE JHU Ha CTaHIUU
MOJIKITIOYAETCSl PE3EPBHBIA MMapOBOi KOTeN, paboTaromuii Ha Mmasyte. [lo maHHBIM
MeteoposioroB B Pecryoninke benapycs 150 nuelt B romy macmyphsbl, 185 qHeit — ¢
NepeMEHHON 00,1a4HOCTHIO B 30) — SICHBIX, @ BCETO YMCIIO YacOB COTHEUHON paJuaIiiu
B benmapycu nocturaer 1200 gacoB Ha ceBepe ctpansl 1 1300 — Ha tore.

ConHeuHasi 3HepreTvka OTHOCUTCSI K HauOojiee MaTepUaOeMKHM BHJIaM
npou3BojicTBa dHeprun. KpymHomacimitabHOE MCIOJIb30BAHUE COJIHEYHOM SHEPruv
BJICUET 3a COOOM TUTaHTCKOE YBEIMYEHHE TMOTPEOHOCTH B MaTepualiax,
CIIeZIOBAaTENIbHO, U B TPYAOBBIX pecypcax JUlsi OObIYM CBHIPBS, €ro O0OOTalleHUS,
MOJIYYEHUSI MAaTE€pUAJIOB, W3TOTOBJIEHUS TEIMOCTATOB, APYTrOM amnmaparypbl, HX
MIEPEBO3KHU.

Hecmotpst Ha 310, SnmoOHMSA B3s1ach OCYHIECTBUTH TPAaHAMO3HBIN TPOEKT
nepekaukn SHeprur  ComHna Ha  3emiro.  MHUHHCTEPCTBO  SKOHOMUKUA U
MIPOMBIIIEHHOCTH OOBSIBUIIO, UTO HAYaThl HAYYHbIE paOOThI, CBS3aHHBIC C 3aITyCKOM B
KOCMOC TUTAaHTCKOT'O CITyTHHKA C JIByMsI COJIHEUHBIMU OaTapesMu, KX 1asi U3 KOTOPhIX
— 10 KWIOMETPY B IIMPUHY U MO TPpU — B JJIUHY. becnpeneaeHTHBIA MPOEKT
OIICHMBACTCS B JiBAa TPWDIMOHA HWEH (NpUMepHO 18 MIUIMapIoB I0JUIapoB).
dakTryecKu 3T0 Oy/eT NepBasi B UICTOPUM KOCMUYECKas! SJICKTPOCTAHITUS MOLTHOCTBIO
B MIWJUIMOH KWJIOBATT — noutd Ha 20 % Oombiue, yem y JIHenporaca. CaM CHYTHUK,
BecoM 20 ThIC. TOHH, OyJET MPEACTABISATH COOOW CUMMETPHUYHYIO KOHCTPYKIIHIO W3
TpeX OCHOBHBIX YacTel — JIByX COJHEYHBIX OaTapel-TuiacTUH Mo OOKaM M aHTEHHbI-
Tapenku B rienTpe. Ee muameTp coctaBuT npuMepHo kuiomeTp. OHa Oy/ieT nepenaBaTh
COOpaHHYIO SHEPrui0 Ha3eMHOW aHTeHHe. [lmommaas MCITOMHCKOro TUCKa TPUEeMHOM
AHTEHHBbI M3MEPSETCS HECKOJIIbKUMU KBaJpaTHbIMU KHIOMETPaMH, a PAaCKUHYT OH
Oymer rae-HHOYIh, B OKEaHE WIM TMYCThIHE. OKOJOTMYECKU Oe3ympedHas
CYIEPAJIEKTPOCTaHIIMs OyIeT BpallaThCsi Ha TeOCTaIMOHAPHON OpOuTe B 36 THIC. KM OT
raneTsl. [Ipeanonaraercs, yto 310 npousonaeTt He noszaaee 2040 r.

JHeprusi, 3aK/J0YeHHAss B TeKylleidl BOjJe, MHOTHUE THICSUEICTHUS BEPHO
CITy’KUT Y€JIOBEKY. 3arachl BObl Ha 3eMJie KoJjoccalibHbl. OrpOMHBIM aKKyMYJISITOPOM
DHEPIUM  SIBJIICTCSI MHUPOBOM OKEaH, TOTJIOMIAIOIMIMK  OOJIBIIYI0O €€  4acTh,
nocrymnaronyto oT CosHia. B HeM miientyT BOIHBI, POUCXOAST TIPUIUBBI U OTIIMBHI,
BO3HUKAIOT MOTYYHME OKEaHCKHE TeueHus. Ha 3emie poxmaroTcs MHOTOYMCIICHHBIC
PEKH, HECYIIMEe OrPOMHBIE MAacChl BOJbI B MOpSi M OKeaHbl. JItoau paHbliie BCEro
HAYYUJIMCh MCTIONB30BATh SHEPTUIO PEK B KAUECTBE MyTeH COOOIICHUSI.

Korga nactymui 3070TOM BEK 3JEKTPUYECTBA, MPOU3OILIO BO3POKIACHUE
BOJSHOTO KoJieca B BHJE BOASHOW TypOuHBL CUHUTAIOT, YTO COBpPEMEHHAas
rUAposHepreTuka poaunacs B 1891 r.



B Hameil cTpaHe THIPO3NEKTPOCTAaHUMHM Havdaid cTpouTh B 30-Xx romax
npouioro Beka. Ileppennem Obuta Ywrupuuckas I'POC wa peke [pyte B
MoruneBckoit obnactu. B 10BoeHHBIE TOAbI OBUT MOCTPOEH psJ HEOOIBIINX
THJIPOAJICKTPOCTAHIINI HA MAJIBIX peKaX. BONBIIMHCTBO U3 HUX B I'0JIbI BOWHBI ObUTH
pa3pyllieHbl, a B IEPBbIC MOCIEBOCHHBIE T'O/IbI BOCCTAHOBJIEHBI 1 IOCTPOECHBI HOBBIE.
K xonmy 1956 r. B Hamel pecnyOmmke HacuuTbiBaiock 162 I'DC obmiei
yCTaHOBJICHHOW MOMIHOCTHIO 11854 kBT. Opnako, HaumHas ¢ 60-X TOJI0B, OHU
HayaJli 3aKPhIBATHCS, HE BBIICPKAB KOHKYPEHIIUH C OOJIBIION SHEPTETUKOM.

B mnocnennue roapl BO MHOTMX CTpaHax Mupa, 0coOeHHO B SAnoHuwu,
Anrnuu, ctpanax CKaHIWHABUHM, BO3PACTAIOIIMI HWHTEpEC MPOSBIAETCS K
MOJYYECHUIO JHEPrud OT MOPCKHX BOJIH, B PE3YyJbTAaT€ YEro 3KCIECPUMEHTHI
Nepepocnu B CTaAMI0 peanu3anuu mpoekToB. Co31aHO OONbIIOE KOJIUYECTBO
pPa3IMUHBIX IIEHTPOB, TOTJIONIAIONIUX W MPeoOpPa3OBHIBAIOIIUX BOJHOBYIO
DHEPTUIO.

B pe3ynbrate Bo3aeiicTBUs cui npuTsxkeHus JIynsl u ColiHIIa TPOUCXOIAT
NEePUOJIMYECKUE KOJeOaHUsi YpPOBHS MOpS U aTMOCHEPHOro [aBJIEHUS, YTO
IPUBOJAUT K OOpPA30BaHUIO TMPWIMBHBIX BOJIH, KOTOPbIE M MCIOJB3YIOTCS IS
BBIPAOOTKMU AJIEKTPOSHEPTMM Ha NpWIMBHBIX snekrpoctaniusax (I[19C). U3
COBPEMEHHBIX TMPUIMBHBIX DJIEKTPOCTAHIIMN HauOOJIee XOPOIIO HW3BECTHBI
KpynHoMaciTabHas sekTpoctanius B Pane — momnocteio 240 MBT (Bperans,
@®panuusi), nocrpoeHHas B 1967 romy Ha mnpuwimMBax BbICOTOM 10 13 M w,
HeOoJIbIas, HO MPUHIIMITUAIBLHO Ba)KHASI OMbITHASI CTaHIMA MOIIHOCThIO 400 kBT
B Kucnoit ['ybe na mobGepexkbe bapenneBa mops (Poccus). brnoku stoit 119C
OYKCHpOBaJUCh Ha IUJIaBY B HY)XHBIE MeECTa MJid BKJIIOYEHUS €€ B MECTHBIC
HHEProCeTH B YaChl MAKCUMAaJIbHON HArpy3KU 3JEKTPOIHEPTUHU OTPEOUTEIISIMHU.

bonpmioe pacnpocTpaHeHHE MOIY4YaeT HCHOJIb30BaHME OMOMACCHI IS
MOJIyYEHUsT  DJIEKTPO3HEpruu. HeoxuaaHHOM  BO3MOXKHOCTBIKO  OKEaHCKOU
OPHEPreTUKH OKa3aJoCh BBHIpPAIIUBAHUE C IUJIOTOB B OKEaHE OBICTPOPACTYIIUX
TUTaHTCKUX BOJOPOCTEH, JIETKO MepepadaThiBA€MbIX B METaH JUIsl YHEPTeTUUYECKOMN
3aMEHbI IPUPOIHOTO raza.

Bonbiioe BHHMAaHUE npuodpena «OKeaHOTePpMHYECKAas
yHeprokouBepcusi» (OTOK), To ecTh monyueHue SIEKTPOIHEPTHUU 3a CUET
Pa3HOCTH TeMIepaTyp MEXKIy MNOBEPXHOCTHBIMM M 3aCaChIBAEMBIMU HacocaMu
INIyOMHHBIMA OKEaHCKMMU BOJaMHU, HaNpUMeEp, MIPU UCIOJIH30BAHUU B 3aMKHYTOM
[UKJIE TYPOUHBI TAKMX JIETKO UCHAPSIOMINXCS )KUAKOCTEN, KaK MporaH, PpeoH uiu
aMMOHMUM.

Bosnblime 3amackl SHEPTUM COJIEP>KATHCSI B MECTaX BIa/ICHUS PECHOBOIHBIX PEK
B MOpSi U CoJieHble BOJOeMbl. [Ipy HamMuuu mnepenagoB COJEHOCTH BO3HUKACT
O0CMOTHYECKOE JaBJIeHHe, KOTOPOE€ MOXET ObITh HMCIOJB30BAHO Ui MPOM3BOICTBA
DHEPTUH, HAITPUMEDP, C TTIOMOIIHI0 MEMOPAHHBIX YCTAHOBOK M JPYTUMH CIIOCOOAMHU.

OcraeTrcss 3aMaHYMBONl WJEs HWCIOJB30BAHMS TMOTOKA TEIUIONM  BOABI
Toabgerpuma, Hecymero ee BOIM3M OeperoB DIOpUbl CO CKOPOCTHIO 5 MUIIb B
yac.

Haxonen, e ciemyer 3a0biBaTh, 4To Xumudeckas dopmyna Boast HOH (H,0)
CONEPXKUT Ta3 — BOAOPOA, KOTOPBIM TMOCIE W3BJICYECHUS U3 BOABl MOXKET



UCTIONb30BAThCSl B KAYECTBE TOPIOYETO ISl CAMOJIETOB, aBTOMOOHJIEH, aBTOOYCOB, KaK
UCIOJb3YETCS] B HACTOALLEE BPEMS [T ATUX LIEJIEN COKMKEHHBIN a3, Ta3 METAH.

BerpoBasi 3Heprusi MCHOJIB30BaNACh YEIOBEKOM C JAaBHUX BpPEMEH IS
NPUBEICHUS B JBWKEHHE JIOJOK M CYAOB, BETPAHBIX MEJIbHUL U
BOJONIOIEMHUKOB. B Hacrosiiee BpeMsi BETPOBBIE YCTAHOBKM NPHUMEHSIOTCS
6onee yeMm B 30 crpanax. Mcrosnb3oBaHue SHEPTUH BETPa BO3MOXKHO TOJIBKO B TEX
MeCTax, I/I€ CPEIHSISI CKOPOCTh BETPA HA MPOTSKEHUH TOJa COCTABISIET B IIPEAEIIaxX
4 m/c, unn 14,4 xm/a u 6onee. Hanbonee cunbHbie U yCTOWYNBBIE BETpHI B EBporie
UMEIOT MECTO Ha MOpcKoM noOepexbe B Upnanauu, lloTnannuu, B OTIEIBHBIX
parionax lanuu, ['omnangun, ®@panuuu, Mcnannm, Ha roro-zanaje AHIVIMM U B
VYanbce, a Takke Ha Ooiblied yacTh Mopckoro nodepexns CeBepHoil n FOxHOM
Awmepuku, ceBepHOU yacTu A3um U FOxHON ABCTpanuu, Tl U MOIy4YaeT pa3BUTHE
MPOU3BOJICTBO 3JIEKTPOIHEPTUU C IOMOUIBIO BETPA.

I'eorepmasibHBIE pecypebl — MPEACTABISIIOT COOOM 3amachkl TepMaIbHBIX BOJ, K
KOTOPBIM OTHOCSATCSI IOA3EMHBIE BOJBI €CTECTBEHHBIX KOJUIEKTOPOB I'€0TEPMAJIbHOM
SHEPrHU — TPUPOHBIX TETUIOHOCUTENEH (BOJIBI, Mapa W MapoBOJSHBIX cMeceid). [l
NPAaKTHYECKOTO MCIIOIBb30BAHMUS OHU MTOJPA3EIIIFOTCS HAa HECKOJIBKO KJIACCOB:

— HusKonoteHnuaibHbie (¢ Temmneparypoit 20... 100 °C), ucnonb3yembie
JUISL TETJIOTEXHUYECKUX HYXK]I,

— cpenHenoteHuanbHbie (¢ Temneparypoit 100... 150 °C), ucnonbzyemblie
JUUTS TCIUIOCHAOKCHUS;

— BblcOKonoTeHuanbHbIe (6osee 150 °C), ucnonb3yemMble NIl BHIPaOOTKH
DIIEKTPOIHEPTUH.

TepmanbHbie Boabl ¢ Oosiee Bbicokoi Temmeparypoit (150... 350 °C) uz-3a
TEXHUYECKUX TPYAHOCTEN OOpAILEHHUS C HUMH TIOKA HE HAILUIA CBOETO MPUMEHEHMUSL.

HeGonbmas ceBepHas crpaHa Vcmannusg npakTUYeCKH HE HMMEET JPYTrux
MCTOYHUKOB SHEPTUH, KPOME KAK SHEPIHI0 OT TEIJia 3€MJIM B BUJIE 3HAMEHUTHIX
reiizepoB-(POHTAHOB ropsiueit Boabl. biiaronapss UM, MHOTOUHCIIEHHBIE UCTaH/ICKUE
TEIUTUIBI, 000rpeBaeMbI€ MOA3EMHBIMU UCTOYHUKAMMU, IMOJTHOCTHIO 00ECIEYNBAIOT
CTpaHy MOMHAOpaMu, si0J0KaMu U Jaxke 6ananamu. Ctonuiia cTpanbl PeKbsIBUK,
B KOTOpPOH MPOXKUBAET IMOJOBUHA HACENEHUs CTPAHbI, OTAIUIMBAETCS TOJBKO 32
CUET MOA3EMHBIX HCTOYHUKOB.

Ho He TonbKO A OTOIJIEHMS YepHaroT JIOAM SHEPTUI0 U3 TNIyOMH 3EMIIH.
VYxke naBHO padoTalT 3NEKTPOCTAHLIMU, HUCHOJB3YIOIIME TopsYhe IOA3EMHBIE
uctounuku. I[lepBas Takas »siekTpoctanius Obiia moctpoeHa B 1904 romy
B Utanuu. B HacTosiee Bpemsi Takue 3JIEKTPOCTAHIIMU CYIIECTBYIOT B Psifie CTpaH
(Hosas 3enannus, CIIIA u ap.).

B ornuume oT MHOrMX JApYyruX HWCTOYHUKOB BO300HOBIISIEMON OSHEPTHH,
TEIUIOBas SHEPrusi 3eMJM JOCTYyIHA JHEM M HOYblo, 3MMOM M JieToM. Ha Hee He
BJIMSIOT Kampu3bl MOTOJbI, YTO JeJlaeT €€ O4YEeHb NPHUBIIEKATEIbHOW MJIs
UCIOJIb30BaHUsA. 3HAUMTEIbHBIE 3amachl TEpMajbHBIX BOJ HMMeroTca Ha JlanbHeM
Boctoke Poccun. B I'py3un, Hanpumep, 3anacbl ux coctaBistor 220 — 250 miH.
M3/FO)1. B 1999 r. onn poObBanuch B 23 MECTOPOXKACHUSIX, OOIIMI TEIIOBOU
noteHman cocrasisil 120 Teic. ['kanm B rox, uyto sxBUBasieHTHO 105 ThIC. T y. T. B
TO/I.



B mouckax ambTepHATUBHBIX HWCTOYHMKOB JSHEpruu Bo DpaHimm
paccMaTpHuBaeTCsl IPOCKT U3TOTOBJICHUS W3 ONMABIIMX JHCThEB, CIIPECCOBAHHBIX B
OpUKETHI, BEIIECTBA, KOTOPOE IO KAJOPUMHOCTH HE YCTyHaeT KaMEHHOMY YTJIIO,
HO PKOJIOTUYECKHU 00JIee YNCTOe U, OUEBUIHO, OOJIee ACIICBOE.

OCHOBHBIM c/IeP>KUBAIOIIAM daxTopom HCIO0JIL30BAHMS
BO300HOBJISIEMbIX MCTOYHMKOB JHEPrMM B MHpe SBIIIOTCS  BBICOKUE
MIePBOHAYAIbHBIE MHBECTHIIMM B 00OpyjoBaHHE W HHOpacTpykTypy. OJHAKoO, MO
MHEHHIO CIEIHAIMCTOB, OJaromaps palroHaIbHON SHEPTeTUIECKON MOJIMTHKE yKe
yepe3 50 et oy Ouomacchl B SHEPronpou3BojIcTBE Bo3pacteT ¢ 2 % 1o 10 %, a
JI0J1s1 CONTHEYHOM 3Heprun coctaBuT 6osee 10 %. [Ipu 3ToM Mpor3BOACTBO SHEPTUH C
WCTIOJIh30BaHNEM HE(TH COKPATHUTCS BIIBOE, a YIiisl — mouTH BTpoe. [Ipemmonaraercs,
yro k2100 romy OONBIIyI0 YacTh MOTPEOIIEMON SHEPIHHM YEIOBEYECTBO OYICT
MOJIy4yaTh UMEHHO U3 BO30OHOBJIIEMBIX UICTOYHHUKOB. Tak, Ha 10J110 OMoMacchl OyAeT
npuxoautbes 6oiee 20 % norpedasemoit snepruu, Conxira — 6omee 40 %, Torna Kak
noiist raza cokparures 10 10 %, et — 10 40 %, yris — 1o 30 — 40 %.

K HEB0300HOBIIEMBIM 3HEPreTUUCCKUM pecypcaM OTHOCHT: KaMEHHBIN
yTOJIb, 3aMackl KOTOPOTO B MUpPE olleHuBaroTcs B 10 — 12 TpiH. T., HEDTh, 3amachel
KOTOPOM pacnpeiesieHbl KpaitHe HepaBHOMepHO (Ha bimkaem u Cpennem BocTtoke
— 67 %, B Appuke — 12,5 %, IOro-Bocrounoit A3uu u JlansHeMm Boctoke — 3 %,
CeBepnoit Amepuke — 9 %, LlenTpansHoit u FOxnolt Amepuke — 5,5 %, 3amnaaHoi
EBponie — 3 %). Ilo ypoBHI0 100b61uM HEPTH Poccus 3aHuMaeTr 3-e MecTo B MHUpE,
ycrynas Toibko Cayaosckoil ApaBuu u CIIA. B 1999 r. ee nobsiua cocraBuia
305 miH. T.

2. BI/IIH)I OPraHnvYcCKUuX TOIIJIMB, X COCTaB H TeEILJIOTaA CropaHMs. YcaoBHOE
TOILJIMBO.

OcHoBHasE  4acTh  DJHEPreTUYECKHX  IMOTPEOHOCTEH  4YelloBEeUeCTBa
oOecrieuynBaeTCs B HACTOAIIEE BpEeMsl 3a CUET MCIOJB30BAHMS OPTaHUYECKUX
ToruB. QOpraHuvecKne TOMJIMBA — 3TO BEILIECTBA, OCHOBY KOTOPBIX COCTABJISIOT
OpraHUYECKUE COCTUHEHUs, TO €CTh B UX COCTaB BXOJAT TJIABHBIM 00pa3oM TaKue
sanemeHnThl, kKak C u H. CpenHuil 3JI€MEHTHBIM COCTaB OCHOBHBIX TOPIOYHX
MCKOMAaeMbIX MpeJIcTaBieH B Tabuie 2.1.

TonmmHeo
| I
Toprodan 4acTs Bamact
| I | |
OpraHH4ecKkan 4acTb IIHpHT Bnara MHHepanbHbIe MTPHMECH
C.,HONS opr Fes, H20 SiOz, Al Q. CEIC03 H Ap.
Tabnuya 2.1

YcpeaHeHHbIH COCTAB OCHOBHBIX BH/I0B OPraHM4YeCKUX TOIUIUB
‘ HaumenoBanue Cocras, % macc VY nenpnas




C H SN, O C/H TEII0Ta
cropaHus,
Kamennslit yrosn 80 5 15 16 23000 — 33000
Bypslii yroin 65 5 30 13 11500 — 27000
Topd 55 6 39 9,2 9000 — 22000
CanponenuToBbIe yriin 78 9 13 8,5

CraHubl 77 8 15 9,6 40000

Hedtb 85 13 2 6,5 41900

I"a3 (mpupoaHbIit) 75 25 0 3 48600

Teruora cropaHus TOIUIMB U COCTaB IIPOJIYKTOB CrOPAHUS HANIPSIMYIO 3aBUCAT
OT DJIEMEHTHOI'O COCTaBa.

BecbMa cepbe3HBIM HENOCTaTKOM TBEPABIX OPraHUYECKUX TOIUIUB SIBIIACTCS
BBICOKasi 30JbHOCTh. [Ipy MX MCMOMB30BaHUM MOSBISETCS MPOOJIEMa BBITPY3KH 30JIbI
U3 Kamepbl Cxkuranus. [loMHMO 3TOro MeJKuMe 4YacTHIbl 30J1bI BBIOPACHIBAIOTCS
B aTMoc(epy ¢ IbIMOBBIMHU ra3aMH. JTO TAKXKE SBISETCS OJHOW M3 MPUYMH TOTO, YTO
9TH BUBI TOIUIUB HEJTOCTATOYHO IIMPOKO IIPUMEHSIOTCS B SQHEPIETUKE.

Temnora cropanusi TomjaMBa (TEIJIOTBOPHAs CIOCOOHOCTh TOIUIMBA) —
BOKHENIIASA XapAKTEPUCTHKA TOIUIMBA, OINPEICTSAIONIas KOJWYECTBO TEIIOBOM
DHEPTUU, KOTOpasi MOXKET BBIJICIUTHCA B XOJE XUMHUUYECKUX PEAKIUN OKHUCIICHUS
TOPIOYHMX KOMITOHEHTOB TOILIMBA C Ta3000pa3HBIM KUCIIOPOIoM (KJK/KT).

Yem Hmxke cootHomienne C — H, Tem Oosblue Tema BbIIEISIETCS IMPU
cropannu | kr torumBa. Uem Bbiie comepxkanue O, TeM TEIUIOTa CTOPaHUs HIKE.
3Has 3JIEMEHTHBINA COCTaB TOIUIMBA MOXHO OMNPEACIIUTh €ro TEIUVIOTY CrOpaHus IO
dbopmyne J[.U. Menneneena:

Q, =3391-C+1030-H+1089-(S-0), (2.1)

rae:  Q,, — HM3IIas yJAenbHas TEIUIOTa CTOPaHus TOIUIUBa, KJK/Kr;

C,H,S,0 — cofiepkaHKe B TOIJIMBE COOTBETCTBYIOIINX AJIEMEHTOB, %0 Macc.

MaxkcumaneHblii dHepreTudeckuit 3GQeKT gocTuraercs mpu 3TOM B Ciydae
CKUTaHUS MPUPOIHOTO Taza — 110 10 %, B ciiyyae KHUIKUX TOIUIMB — yXKe He Oojee 5
%.

Huzmas yaejJbHasi TeIJoTa CropaHusi TOIJIMBA — 3TO TO KOJUYECTBO
TeIJIa, KOTOPOE BBIACISCTCS MPHU TMOJHOM CTOpPaHUU E€IUHHUIIBI MAacChl TOIJIMBA
U OXJIQKJICHUU MPOIYKTOB CTOPAHUS A0 TeMIEpaTyphbl HCXOIHOTO TOILIMBA.

QyHT = QTH + QTOX! (22)

rae:  Quur — HU3IIAA yAEIbHASA TEIUIOTA CTOPaHUs TOILUIMBA, KJIK/KT;

Q. — TEI10, BBIAETSETCS MPU MOJIHOM CTOPAaHUM €IMHUIIBI MacChl TOTUIMBA,
kJK/KT;

Qux — TEIUIO, BBIIETSIONICECS TPH OXJAXKICHUH MPOIYKTOB CTOPaHUS
(30J1B1) 10 TEMIEPATYPHI UCXOHOTO TOIUTNBA, KJ[K/KT.

DTy TEIIOTY CrOpaHUs HAa3bIBAIOT TAKXKe paboveil.

Boiciasi yneabHasi TeIUIOTA CrOpaHUs TOIUIMBA  JOMOJHUTEIIBHO
BKJIFOYAE€T B Ce0s KOJUYECTBO TEIUIa, KOTOPOE BBIAEISAETCS TPH KOHJIEHCAIUU
BOJISIHBIX TIAPOB, COJIEPKAITUXCS B ILIMOBBIX ra3ax.



QyBT = QTH + QTOX + 1 QTK! (2'3)

rae:  Qyyy — BbICIIAA yJE€IbHAS TEIJIOTAa CTOPAHUs TOIUIUBA, KJA/KT;

Q. — TEI10, BBIAESAETCS MPH MOJHOM CTOPAaHMM €IMHMITBI MacChl TOTUIMBA,
Kk JK/KT;

Quox — TEIIO, BBIJCIAIONICECS MPH OXJIAKICHUH IPOIYKTOB CrOpaHMS
(30J1B1) 1O TEMIIEPATYPBI UCXOHOTO TOILINBA, KJK/KT;

Q. — TEII0, KOHJEHCAIIMHU BOASHBIX MapoB J»K/Kr.

s cpaBHeHMsI TOKa3aTeledl MOTPeOSIONIero TOIUIMBO OO0OpYIOBaHUS
U YCTPOMCTB, MPOBEACHUS YKOHOMHYECKHX PAcCUYeTOB W IUIAHUPOBAHUS BBEICHO
MOHSITHE TaK HA3bIBAEMOTO «YCJIOBHOTO TOTLITUBA.

YcioBHOE TOIIMBO — MPECTaBISIET COOOM €IMHUIYYy y4YeTa OpPraHWm4ecKOro
TOIUIMBA, MPUMEHSEMYIO JUIsl COINMOCTaBIEHUS S((EKTUBHOCTH PA3JIMYHBIX BHUJIOB
TOIUIMBA U CyMMAapHOTro yd4era. Vcnosnb30BaHuE YCIOBHOTO TOILIMBA OCOOEHHO YJIOOHO
JUISL COTTOCTABJICHUS] SKOHOMUYHOCTH PA3JIMYHBIX TEIJIOHEPTeTHUECKUX YCTAHOBOK.

B kadecTBe egMHHIIBI YCJOBHOIO TOIUIMBA IMpUMEHsAETCS | Kr TOIUIMBa
c reriotoir cropanus 7000 kkaw/kr (29300 k/[x/Kr), 4YTO COOTBETCTBYET
XOpOIIIeMY Maj030JIbHOMY CYXOMY YTJIIO.

JIJist cpaBHEHUSI YKa)KeM, 4TO Oyphl€ YT UMEIOT TEIUIOTY CTOPaHUsI MEHEe
27 M]Ix/Kr, a aHTpanuThl U KaMmeHHbIe yriu — 23 — 33 M J[x/kr.

CooTHoIIIeHNe MEXIY YCIOBHBIM TOIUIMBOM W HATypPajJbHBIM BBIPAYKACTCS
dbopmyIio:

PyT = PHQ/7000, (22)

rae:  Pyr— macca 3KBHBaJEHTHOIO KOJMYECTBA YCIOBHOTO TOIUIMBA, KT

P}, — Macca HaTypPaIbHOTO TOIUIHBA, KT (TBEPIOE U KUIAKOE TOILINBO) HITH M
— ra3000pa3HOro;

Q — TemoTa cropaHusi JaHHOTO HATYpPaJIbHOTO TOIUIMBA, KKAaJ/KI WJIU
KKa/M°.

Otnomennie Q/7000 Ha3piBaeTCs KAJOPUIHBIM WM  HePTAHBIM
ko3 dunuenToM (st Heptr — 1,43).

[To ameMeHTHOMY COCTaBYy TOIUTMBA MOXKHO OMPEACITUTh COCTaB IMPOIYKTOB
cropanusi. YTJepo/i, BXOAAIINI B COCTaB TOIUTUB, OKUCIISIETCS IO YIJIEKUCIIOTO Tasa,
BOJIOPOJ — J0 BOJIBI, CEpPA U a30T — JI0 OKCHIOB cepbl U a30Ta. OKCUIBI a30Ta U CEPBI,
BbIOpachIBaEMbIE TIPY CKUTAHWH TOTTUB B aTMOC(EPY, OKa3hIBAIOT BPEAHOE BIUSHUE
Ha 3JI0pOBbE JIIOJIEH, a 3areM, ocefasi B COCTABE KHUCIBIX JOXKIEH, 3arps3HsIOT
ruapochepy u mouBy. Yem Brimie cootHotenne C — H, Tem Gombiie goms quokcuaa
yriaepoga B JbIMOBBIX Ta3zax. SfIBlieHHME «HmapHUKOBOTO» 3¢ dekra 00YyCIOBIEHO,
TJIaBHBIM 00pa3oM, TOBBIIICHHEM KOHIIGHTpAIIMA STOrO BEIIeCcTBa B arMocdepe.
CpenHsiss TeIIOTa CrOpPaHWS pa3IMYHBIX BHJOB TOIUIMB W WX KAJIOPUHHBIC
K03 PuIHeHThI, HePTIHBIE KOADDUITMSHTHI MTPEICTaBICHBI B Ta0wHIIe 2.2.

Ha ocHoBe maHHBIX TaOmuIel 2.2 MOKHO CHeNlaTh BBIBOJ, 4TO Haubosee
HKOJIOTUYECKH YHCTHIM OPTaHUYECKUM TOTUIMBOM SIBJISIETCS IPUPOAHBIA Ta3, TaK
KaK OH MPaKTUYECKH HE cOoAepKUT S u N, a Takke XapakTepusyeTcsi Hambosee
HU3KOM BenmmunHoM nokasarens C/H.

Tabnuya 2.2



Temaora CropaHus pa3/indHbIX BUAOB TOIIJIUB

Y nenbHas KoaddurmenT nepesoaa
Haunmenosanue YHEPrOEMKOCTh B YCIOBHOE B HedTAHOM
(TeruioTa cropamus) TOILITMBO 9KBUBAJICHT
Kamennsrii yrosup 23000 — 33000 0,78-1,13 0,55-0,79
kJK/Kr
N 11500 — 27000
Bypsiii yroas T/ 0,39-0,92 0,27 -0,64
9000 — 22000
Topd KT/ 0,31-0,75 0,21 -0,52
10000 — 19000
Cyxas npeBecuHa T/ 0,34 -0,65 0,24 - 0,45
Cia"neBas cMoJia 40000 xJIx/xr 1,37 0,95
Hedtn 41900 xJIx/xr 1,43 1
[TpupoanbIii Ta3 48600 xJIx/kr 1,66 1,16
Bomopon 120600 xJIx/xr 412 2,88
29300 x/x/kr
Y CcII0BHOE TOILUIMBO (7000 xKau/xr) 1 0,70

3HaveHusT  yAeJbHOW  JHEProeMKOCTM  SIAEPHOI0 TOIJMBA W
3JIEKTPOIHEPTUH

N3 1 xr ypaHa mpu pasioKEHHH €ro B OOBIYHBIX PEAKTOpax Ha TEIJIOBBIX
HEHTPOHAX MOXHO BBIICTUTH OKOJIO 475 I'J[) sHeprum (cooTBeTcTBYeT 16,2 T y. T.).
[Ipy mpuUMEHEHUU COBPEMEHHBIX PEAKTOPOB Ha OBICTPHIX HEUTPOHAX U TMOJHOM
MCIIOJIB30BaHUU TIOTEHIMANA SIIEPHOTO TOTUIMBA U3 1 KT ypaHa MOKHO U3BJIEUb /10
52000 I'Tx (1800 T y. T.).

3. DHepreruyeckue pecypcesl Mupa u Pecnnyoanku Benapycs.

PazHble UWCTOYHMKM TIPUBOAAT paA3IMuYHBIE JaHHBIE O TOM, KaKUMHU
KOJIMYECTBAMU TE€X WJIM MHBIX TOPIOYMX TMIOJIE3HBIX MCKOMAeMbIX oOO0Jajgaer
YeJI0OBEUECTBO B HACTOSIIEE BpeMs, M 3a KaKoW MepHoj] BpEMEHHU 3TH 3amachl OyayT
ucTonieHbl. HecooTBeTcTBHE 3TUX MPOTHO30B CBSI3aHO C TE€M, UTO MCHOJB3YIOTCA
pa3NuyHble METOAMKH TPOTHO3MPOBAHHUS, TIOCTOSIHHO W3MEHSIETCS CHUTYyallus
(OTKpBIBAIOTCSl KaKWE-TO HOBbIE KPYIHbIE MECTOPOXKACHUS, MOSBISIOTCS HOBBIE,
oonee addekTuBHBIE  CcOCOOBI  JO00BIYM M MEpepadOTKH  MEPBUYHBIX
DHEPrOpecypCcoOB, U3MEHSETCS 3aKOHOIATEIILCTBO B OOJIACTH OXPAaHBI OKPYKAIOIICH
Cpelpl U T. 1.) ¥, BO3MOXKHO, KPYITHbIE KOMIIAHUH U TEJIbIe TOCYAapCTBa MBITAIOTCS
TaKUM 00pa3oM M3MEHSATh CUTYAIMIO Ha PHIHKE U B MUPOBOM TIOJIMTHKE.

Pecypchl oprannueckoro TOrmBa pa3fesaioTcs Ha 00lue — UMEIOITNECs B
HeApax 3eMJIM U HU3BJeKaeMble — JOCTYIHBIC HJS1 W3BJICUCHUS UYETOBEKOM.
[IpakTueckn HEBO3MOXKHO MOOBITH W HCMONB30BaTh Bce 100 % mone3Horo



UCKOMIAeMOro, HUMeEIoUlerocss B JaHHOM MecTopoxkaeHun. Koadduument
U3BJICUCHHUS,  ONPEACISIONMN  JIOJI0  JAHHOTO  BHUJA  DHEPrOpecypcos,
MOTEHIIMAIBHO BO3MOXHYIO B HACTOSIIEEe BpEeMs K H3BJICUYCHHIO, B €r0 OOIIMX
3armacax, 3aBUCUT OT cieayromux (GakTopoB: BUJA TOIUIMBA, XapakTepa
MECTOPOXKACHUS, Pa3BUTHUS TeXHUKH H0O0brYu. KosdduimenTsl usBneueHus as
HanOoJiee ynoTpedIseMbIX IEPBUYHBIX SHEPTOPECYPCOB CIACAYIOMHUE: Il HehTH —
0,3... 0,4; npuponnoro raza — 0,5... 0,8; yrmsa — 0,25... 0,5. Cronp HU3KUU
KOA(PGUIIUEHT IS yIisl 0OBIACHAECTCS OCOOCHHOCTSIMHU 3aJIeTaHHs €ro IUIacTOB U
BBICOKOM OMAacHOCThIO paboT. A BOT Al HEPTHU 3TOT MOKA3aTelb HEOMPaBIAHHO
HU3KUH. VICTIOIB30BaHME COBPEMEHHBIX TEXHOJOTHH M0OBIYM HE(PTH, KOTOpHIE
UCITOJIB3YIOTCSL B PA3BUTBIX CTpaHaxX, MO3BOJSET HM3BIEKATh, B 3aBUCUMOCTH OT
ocobeHHocTel MmectopoxkaeHus, 10 70 — 80 % oT moTeHnuana.

MupoBEIe 3arlachkl SHEPreTUUeCKUX pecypCcoB, MIP/. T YCJ/I. TOIUIUBA
HcTouHHKH 3Hepran OHeprerHuecKHe Pecypchbl
TeOpeTHUECKHE TeXHHYUeCKHe
OHepPrus ropoaHX HCKOIaeMbIX:
- yroias 17900 637
- HepTH 1290 179
-ras 398 89, 6
AToOMHas 3Hepruys 67200 1340
OHeprusi Co/iIHLIa Ha INMOBEPXHO CTH 81700 6140
3eMJ/IH
OHeprus Berpa 21300 22
rUujjporepmasjibHbIe pecypcChbl 1350 147
DHeprusi TeueHuH 8.6 0,12
-IIpHWIHBOB 3,2 0, 86
OuoMacca: - opraHHUeCKHe OTX0/ibI 25:5 1,23

B Poccun u ctpanax CHI' otOop HeTH OT MOTEHIIMANA PEIKO MPEBBIIIACT
30 %. Dro BapBapcKOo€ OTHOILIEHHE K TaKOMY LIEHHEHIIEMY IOJIE3HOMY
UCKOMIAeMOMY KaK He(Th CYIIECTBEHHO MpUOIMKAeT TO BpeMs, KoOraa
YeJIOBEUECTBO MOMAJET B YCJIOBHS HE TOJIBKO HHEPreTUYECKOro Kpu3Hca, HO U
CBIPHEBOTO KPU3UCA BCEM XUMUUYECKON MPOMBIIIUIEHHOCTU. DTO CBSI3aHO C TEM, UTO
HEe(TENPOAYKTHl COCTaBISIOT OCHOBY CBIPbsl BCEX OTpaciel XUMHUYECKON
MPOMBINIUICHHOCTH. BpIcodaiiiias MEHHOCTh He(PTH H Tra3a KakK XHMCBHIPbS,
OTPaHUYCHHOCTh WX TPHUPOIHBIX 3aI1aCOB W HEBOCIPOM3BOIUMOCTH OMPEICIISIOT
HEJIOMYCTUMOCTh OPHUEHTHPOBKM Ha HHUX KaK Ha JHEpPreTHYeckoe cbiphe. Ho,
HECMOTpPsI Ha 3TO, B HACTOSIIMK MOMEHT Bcero juiib 3 — 5 % oT J00bIBaeMbIX
00BEMOB ATUX HCKOITAEMBIX MCTIOJB3YETCS B KAUECTBE ChIPhs HE(DTEXUMUMU.

Takas cutyanusi oOycjaoBJI€Ha TeM, 4TO He(PTh U ra3 00Jialal0T BBHICOKOU
YHEPTrOEMKOCTHIO; 3HAYUTEITHHO TYYITAMA TEXHUKO-PKOHOMHUYECKUMU
MOKAa3aTeNIIMA JT0OBIYM, TPAHCTIOPTUPOBKU W HCIIOIB30BAHUSA IO CPABHEHHUIO C
TBEPJBIM TOIUIMBOM, pa3BUTHEM TPAHCIOPTAa BCEX BUJOB; BO3MOXXHOCTHIO
Pa3BUTHIX CTPaH MOJIy4aTh OOJBIMNE MPUOBLIN 32 CUET IKCIUTyaTallud HEPTIHBIX
MECTOPOXKACHUN CTpaH TpeTbero mwupa. l[lodToMy O0XUAaTh CYIHIECTBEHHOTO



CHIDKEHUST 00BeMOB MOTpeOieHus HePTH M rasa Kak TOIUIMB B OJIDKanlIemM
Oynymem He mnpuxonutcs. HedTb — «uepHOEe 3070TO» — SBISETCS CKPBITON
OPUYMHON MHOTHX COBPEMEHHBIX MEXIYyHApOIAHBIX KOH(IMKTOB, H3-3a HeEe
IPOUCXOAT PEBOJIOIMH U CMEHBI IPABUTENBCTB. JJaHHBIE O CTPYKType MHPOBBIX
3al1acoB OPraHUYECKOT0 TOIUIMBA MPUBECHBI B TadnuIe 2.3.

Tabnuya 2.3

JlokazaHHble MHPOBbIE€ 3alachbl OCHOBHBIX BHAOB OPraHHYeCcKHX
TOILINB

HaunmenoBanue MupoBoii Texuuueckuii pecypc | Joss B MupoBoM 3Heprodanance, %
VYromub 650 mupa. T Y. T. 23
Hedrp 150 mnpa. Ty. T. 39 (noGwiBaeTcst 6omee 4 MIIpA./TOx)
[Tpupoansrii ra3 90 Mapa. TYy. T. 23

B nacrosiee BpeMsi 00beM 3HEPromnoTpedIeHHsI COCTABISIET OKOIo 15 mapo.
m y. m. K 2020 r. mporso3upyercsi NOBBIILIEHUE ITOW BEIWYUHBI 10 19 mupa. T y.
T./ronl. Tak Kak TEMIbI pOCTa 3HEPromnoTPeOIECHU B IOCIIETHEE BPEMS 3HAYUTEIHHO
CHM3WINCh, TO CYIIECTBYIOIIMX 3alacoB TOJBKO OPraHUYECKOro TOIUIMBA
4enoBevecTBy M0/mKHO XBaTUTh mpuMepHo Ha 200 — 300 ner. I[Ipu sTtom ¢ ydetom
COXpPaHEHHs] COBPEMEHHOM CTPYKTYphl MOTPEOJICHUS PA3IUYHBIX SHEPrOHOCHUTENEN
HepTn xBaTUT Ha 140 ner, raza — Ha 170 ner, yrneir Bcex BuIoB — Ha 300 ner.
HecmoTps Ha TO, 4TO 3amachl yIJisl CYIIECTBEHHO MPEBBIIIAIOT 3amackl HEPTU U
IPUPOJHOIO ra3a, ¥ Ha TO, YTO YrOJb IOpa3l0 MEHEE LEHEH C TOYKH 3PEHHUs
HEe(TEXUMHUUECKOTO MPOU3BOJICTBA, CYMMapHas 0 He(PTH M MPUPOIHOTO raza B
CTPYKTYpE MHPOBOTO TOIIMBHO-IHEPI€THUECKOrO OajlaHca Ha CErOAHSIIHUN JEHb
MIPEBBIIIACT JIOJIIO BCEX OCTAIBHBIX 3HEpropecypcos (0omee 60 %).

3anacwt adeprozo 2oprouezo. Ha 1uiaHeTe eCTh 3HAUUTENIBHBIE 3a11achl TOPUS U
ypaHa, HO TIOCKOJbKY TOPHI TOKa HE Hallesl MPaKTUYEeCKOro TPUMEHEHHUS B
DHEPreTUKE, OLIEHUBAIOTCA TOJBKO 3amachl ypaHa, KOTOPbIA OYEHb ILIUPOKO
pacrpocTpaHeH Ha 3eMJyie, HO B CHJIBHO PACCESTHHOM BHU7E (B HU3KOW KOHIIEHTPAIUH
COACPXKUTCS B BOJAE MW pazIMyHbIX mopojax). Pacuersl cneumamicro CHIA
MOKA3bIBAIOT, YTO PECYPCHl M3BJIEKAEMOIO SJEPHOIO TOIUIMBA OY€Hb BEJMKHU. Ecnu
OrPaHUYUTH IICHY | KI' MPHUPOJHOrO MeTautmueckoro ypana $ 200 u uCIonn30BaTh
pEeakToppl Ha TEIJIOBBIX HEUTPOHAX, TO PECypChl MPHUPOJHOrO ypaHa [0
DHEPrOEMKOCTH  TMPUMEPHO JKBUBAJICHTHHI  HM3BJIICKAEMBIM  pecypcaMm  BCETro
OpraHrYecKoro Torumaa. Eciu e mpuHITh MaKCUMAJIBHO JIOMYCTUMYIO TIeHy 3a 1 Kr
npupoTHOTO ypana paBHOH $ 500 u cunrark, 4TO OYIyT MCIOIB30BATHCS PEAKTOPHI HA
OBICTPBIX HEUTPOHAX, TO M3BJIEKAEMbBIE PECYPCHI MTPUPOJHOTO ypaHa OKA3bIBAIOTCS B
1000 pa3 BblIIIIE 10 IHEPTrOEMKOCTH, YEM BCE 3arachl OPraHMYECKUX TOILIMB.

— Pa3BenanHbIe pecypchl IPUPOAHOIO ypaHa — S MJH. T.

— IIporuosupyemsie pecypchbl IPUPOAHOTO ypaHa — 25 MIIH. T.

— Pecypchl ¢ yueTom 3amacoB ypaHa B MUPOBOM okeane — 2500 MJH. T.

Ilo mpornozam Hayama 1980-X rr. nmoyis sSAEpHOro TOIUIMBA B CTPYKTYpE
mupoBoro TOK B 2020 r. gnomxHa Obia 661 cocTaButh 36 — 40 %. OnHako aBapus Ha
YADC B 1986 r. Tak CHIBHO TOBIHsUIA HA OOIIECTBEHHOE MHEHHWE W OTHOIICHHUE



K aTOMHOM 3HEPreTUKe, 4To, MO MporHo3aMm yxe 1990-x IT., 1ot aTOMHOM 3HEprun
B 2020 r. He noJKHA NpeBbICUTH 6 %. B HacTosee BpeMsi, 10Ji1 aTOMHOM SHEPTUU B
MHPOBOM SHEPreTUYECKOM OajlaHCce cocTaBisieT okojio 5 %. To ecth aBapust Ha UADC,
10 CYTH, JIOKaJbHas KaTacTpoda, yCKOpHIa IMpolecc INOOATBHOTO IMOTEIVICHUS Ha
IUTaHETe W MPHUOJU3UIAa BpeMs TJI00AbHBIX MpoOsieM. TeM He MEeHee COBpeMeHHas
cutyarus JiepuIuTa SHEPropecypcoB BBIHYXKIAeT K WHTCHCHUBHOMY Pa3BUTHIO
aTOMHOW 3HepreThku. PazpaboTaHbl HOBBIC MOKOJICHUS SJIEPHBIX peakTopoB 1 ADC
MOBBIIIIEHHON Oe3omacHocTH. Tak, B PD B Teuenne Oommkaiimmx 30 JeT miaHupyercs
BBOJI B JICUCTBUE 25 KPYITHBIX ATOMHBIX 3JICKTPOCTAHIIUM.

OOmme pecypchl TOIUIMBA OYEHb BEIIMKH, W YEJIOBEYECTBY HE MPUICTCS
CTOJIKHYTBCS B 0003pHMOM OyaymieM ¢ JHEpreThdeckum Tosiomaom. [IpobGrema
COCTOUT B TOM, YTO HEOOXOAMMa ObICTpasi epEeOpUEHTAIIMS B IPUOPUTETE TEX WU
WHBIX BUJIOB TOIUIMB JJII COXPAHEHHS 3allacoB ChIPhEBOM 0a3bl HEPTEXUMUU U
pEeA0TBPAICHHUS SKOJOTHIECKON KaTacTpOPHl.

[ToTeHuuanbHbIE pECYpChl BO30OHOBISIEMBIX HCTOUHUKOB YHEPTHU

[ToTeHnMan 3TUX PeCypcoB 3HAYMTENBHO BBILIE, YEM CyYMMapHbIE 3amachl
BCEX BHUJOB OPraHMYECKHX TOIUIUB U SJEPHOTO TOILIMBA. ECTECTBEHHO, MOJIHOE
UCIOJIb30BaHUE ATOTO MOTEHIIMAIa HEBO3MOXHO, HO, B IIPUHIUIIE, YEJIOBEYECTBO B
OyAylleM BIIOJHE CMOXET oOecneuuTh ceOs HHEprueil, UCHob3ys TOJIbKO
BO300HOBJIsIEMbIEC YHEPTOMCTOUYHUKH.

Oueprus Comama — 72 000 miapa. T y.T./ToA.

['unpaBnnyeckast sHeprus (PEKH, IPUIKBBL, BOJIHBI) — 3,6 MIIPI. T Y. T./TOJ.

TennoBas sHeprusi okeaHa — 72 Mapa. T y. T./TO.

['eotepmanbHas sHeprust — 36 — 572 mapa. T y. T./roa (TOABKO A pailOHOB
BYJIKAHMUECKOH IeATEIHLHOCTH).

OHeprus BeTpa — 22 — 56 mupA. T'y. T./TO..

DHepropecypcebl Pecniybnuku benapych

TormBo noApasAeAoT Ha CIAEAYIOLIME YEThIPE TPYIIILI: TBEPAOE; JKUIKOE;
razoo0pasHoe; siIepHoE.

CaMbIM mepBeHIINM BHAOM TBEPJOTO TOIUIMBA ObUIM (2 BO MHOTMX MeECTax
OCTalOTCS U B HACTOSIIEE BPEMsI) IPEBECHHA U JIPYTHe pacTEHUs: COJIoMa, KaMBlIll,
cTeOJIM KyKypy3bl U T. 1I.

IlepBas mpomblluieHHas peBOMIOLMA, KoTopas B XIX Beke IOJHOCTBIO
npeoOpa3oBajia arpapHbie CTpaHbl EBporbl, a 3aTeM W AMEpHKY, MPOU30IILIa B
pe3yabTare IMmepexona OT JIPEBECHOrO TOIUIMBA K HCKOMAeMOMY yrojibHoMy. llotom
MPULUIA 3pa AMeKTprdecTBa. OTKPBITHE DIIEKTPUUECTBA OKA3aI0 OTPOMHOE BIIMSHUE HA
YKU3Hb YEJIOBEYECTBA U 00YCIIOBUIIO 3apOKACHUE U POCT KPYITHEUIIIUX TOPOJIOB MUPA.

[Ipumenenue HepTH (KUIKUN BUJ TOIUIMBA) M MPUPOAHOTO Ta3a B COYECTAaHUU
C Pa3BUTHEM JJIEKTPOIHEPIEeTUKH, a 3aTEM M OCBOCHHE DHEPIMM aToOMa I103BOJIWIIN
NPOMBIIIJIEHHO Pa3BUTHIM CTpaHaM OCYIIECTBUTH TI'PaHIMO3HbIE MPeoOpa3OBaHMUs,
UTOTOM KOTOPBIX CTaJI0 (POPMUPOBAHKE COBPEMEHHOTO O0JIMKA 3EMITH.

Taxum 06pa3om, K TBEPAOMY BH]ly TOIUIMBA OTHOCAT:

— IPEBECUHY, APYTUE NPOAYKTBI PACTUTEIBHOTO MPOUCXOKICHUS;



— YroJib (C €ro pa3HOBUIHOCTSIMU: KAMEHHBIN, OYpBIii);

— T0pd;

— TOPIOYME CJIAHIIBI.

Hckonaemble TBepable TOIUIMBA (32 HCKIIOYEHUEM CIIAHIICB) SIBISIOTCS
MPOIYKTOM pa3JIOKEHUs] OpraHn4eckol Macchl pacteHuil. Camblii MOJIOAON M3 HHUX
TOP(, NPECTABISIOMNN cOO0M TUIOTHYIO Maccy, 00pa30BaBIIYIOCS U3 MEPETHUBIINX
OCTAaTKOB OOJOTHBIX pacTeHHid. CIenyIoMMU M0 «BO3PACTY» SIBIISIIOTCS Oypble YIJId
— 3eMJTUCTasl WM YepHasi OAHOPOAHAsA Macca, KOTOpas MpU IIUTEIHHOM XPaHEHUH Ha
BO3/yX€ YaCTUYHO OKHUCISIETCS! (BBIBETPUBAETCS) M PACCHINACTCS B MOPOIIOK. 3aTeM
UAYT KaAMEHHbIe YIVIM, 00JIaJaroline, Kak MpaBUiIO, MOBBIIICHHONW MPOYHOCTBIO U
MEHBIIIEH TopHrCTOCThIO. OpraHuveckass macca HamOojee CTapbhlX W3 HUX —
AHTPANMTOB — MPETEpIIeia HanOObIIINEe U3MEHEHHS U Ha 93 % COCTOMT U3 yriepoa.
AHTpaIIT OTJINYAETCS BBICOKOW TBEPAOCTBIO.

Topd. B pecniybnuke passegano 6onee 9 000 TopdsHBIX MECTOPOKISHUN
oOIIel TIoNaablo0 B TPaHUIIAX MTPOMBIIIUICHHON TIIyOMHBI 3aliexu 2,54 MIIH. Ta U
nepBOHAYaNbHBIMU 3amacamu Topda 5,65 mupa. 1. K Hacrosimiemy BpemMeHU
OCTaBILIMECS T€OJOTHUECKHUE 3aIachl OLIEHUBAIOTCS B 4 MIIPI. T, yTO cocTaBisieT 70
% OT nmepBOHaYaIbHBIX.

OcCHOBHBIE 3amachl 3aJIETAIOT B MECTOPOKICHHSIX, UCIIOIb3YEMbBIX CEIbCKUM
xo3sicTBoM (1,7 mupa. 1T, unu 39 % ocraBmIMXCS 3aMacoB) WM OTHECEHHBIX K
IpPUPOAOOXpaHHBIM 00BbeKTaM (1,6 miupa. T, uiu 37 %).

Pecypcel Topa, oTHeceHHbIe B pa3pabarbiBacMblii (DOHJ, OLICHUBAIOTCS
B 250 muH. T, 4yTO cocTaBimAeT 5,5 % ocTraBmMXCS 3anacoB. M3Biekaemble NpH
pa3paboTKe MECTOPOXKIEHUM 3anackl orieHuBatorcst B 100 — 130 mutH. T.

[IpuBeneHHbIE TaHHBIE CBUACTEILCTBYIOT O 3HAUMUTENIBHBIX 3amacax Topda
pacrojaraeMbpIX pecrmyOiauKoi, OJHako ©0e3 mepecMOTpPa HamnpaBJIeHUH
HCIOJIb30BAHUS HMMEKIIUXCA PeCypcoB HCHOJb30BaHHMe Topda s
JHEPreTuYecKux mejeid HepeasbHo. OCHOBHBIM TOTpeOUTENEM TOPPIHBIX
OpUKETOB SBJISICTCS] HaceJeHNe. YUUThIBas UMEIoIrecs pecypchl Topda u To, 4To
OpUKEThl OTHOCUTEIBHO JEHICBBIM BHUJl TOIUIUBA, MOXHO TOBOPUTH O
1eJ1ecO000Pa3HOCTH MOJIePKAHUS UX MPOU3BOJACTBA HA IOCTUTHYTOM YPOBHE.
OpHako B CBSI3M C BBIPAOOTKOM 3aracoB Ha psAle JEHCTBYIONUX OpPUKETHBIX
3aBOJIOB B OMDKaifiield MEpCHEeKTUBE OXKUIAETCS CHUXKEHUE OOBEMOB BBHINTyCKa
TOIUIMBHBIX OpUKeTOB. YacTUuHAasi KOMIIEHCAIIUS ATOTO BO3MOXKHA 3a CUET JT0OBIUU
KYCKOBOTO TOpda, a TakKe CTPOUTEIHLCTBA MOOMJIBHBIX 3aBOJIOB MOITHOCTBIO 5 —
10 TBIC. T.

JIist moBbIIeHUsT KO3 PUIIMEeHTa UCTIOIB30BaHUs 3alieked Topda U TaKUM
o0pa3oM yBEIMYECHHUS HU3BJIEKAEMbIX €ro 3amacoB, HEOOXOIWMO IIHPOKOE
BHEJPCHHE HOBBIX HAIPABJICHUN WCIOIB30BaHUS BbIPAOOTAHHBIX TOPDSHBIX
MECTOPOXACHUN — BbIpaboTka 3amacoB Topda ¢ ocraBienuem 0,2 — 0,3 ™
3aIIUTHOTO CJI0S, TOBTOPHOE 3a00JIauNBaHNE BHIPAOOTAHHBIX MECTOPOKICHUH.

be3 mepecmoTpa HampaBieHUN HCIIOJB30BAaHUS 3amacoB Topda B CTOPOHY
YBEIMYEHHS TPOU3BOJICTBA JIJISl SHEPTETUYECKUX TIEIeH 00BEMBI €T0 MPOU3BO/ICTBA
JUTSI TOTUTUBHBIX 11eJiel He OyayT MpeBbIarh 1,3 MIIH. T Y. T. B TOJ.



Bypbie yrum. Ilo cocrosHuto Ha | suBaps 2003 roma B HEOr€HOBBIX
OTJIOKEHUAX M3BECTHO 3 MecTopoxaeHus Oypbix yruei: JKuTkoBHUUCKOE,
bpunesckoe u Tonexckoe ¢ 00mumMu 3amnacamu 151,6 MiH. T.

Pa3Benanbl JeTanbHO U MOJATOTOBJICHBI AJIS TPOMBIIUIEHHOTO OCBOCHUS JIBE
3anexu KutkoBuuckoro mecropoxxaenus: CesepHas (23,5 muH. T) u Haitaunckas
(23,1 maH. T1)., aBe apyrue (FOxnas — 13,8 maH. T u Konbmenckas — 8,6 MiH. T)
pa3BeaHbl IPEABAPUTEIHHO.

Ha ©6a3e JKWUTKOBHYCKOTO MECTOPOXKICHUS C YYE€TOM TPEIBAPUTEITHHO
pa3BeAaHHBIX 3aMlacoB BO3MOXKHO CTPOHMTENBCTBO OYpOYrojbHOTO Kapbepa TO/I0BOIi
MomHOCThIO 2 MiH. T (0,37 MmH. T y. T.). OpHEHTHPOBOYHAs CTOMMOCTb
CTPOUTENBCTBA MEPBOM OYEpeIn pa3pe3a MOIHOCTHIO B 1,2 MiH. T B rof (0,22 MiH. T
y. T.) cocTaBuT 57 mitH. nosutapoB CIIA, npu yBeIMYEHUH MOIIHOCTH J10 2 — 2,4 MIIH.
T HOTpeOyeTCs TOMOIHUTENBHO 25,7 MiH. nojutapoB CIITA. Yrim HU3KOKaIOpUHbIE —
HU3IIAsl TeryioTa cropanusi padodero Toruma 1500 — 1700 kkaw/Kr, BIQKHOCTh —
56... 60 %, cpenusisi 301bHOCTD — 17... 23 %, pUroaHBI AJI1 UCMOJIB30BAHUS KaK
KOMMYHaJIbHO-OBITOBOE TOILIMBO MOCIIE OPUKETHPOBAHUSI COBMECTHO C TOP(HOM.

Pa3paboTka yroiapbHBIX MECTOPOKICHHI BO3MOKHAa OTKPBITHIM CIIOCOOOM,
OJIHAKO B OKalilied TMepCrneKTUBE HE PEKOMEHJ0BaHA pPeCIyOIUKaHCKOM
DKOJIOTUYECKOM KOMHCCHEW, MOCKOJBKY B PE3YJBTATE BBIHYKJIECHHOIO PE3KOro
CHI)KEHHUSI TPYHTOBBIX BOJI BO3MOKHBIM DKOJIOTMUECKUH yiepd wu3-3a rubdenu
JIECHBIX YTOAMM, PBIOHBIX MPYJIOB, CHUXKEHUS YPOXKAMHOCTU CEIbXO3YrOJIUM,
3aMbUJICHHOCTH TEPPUTOPUI 3HAYUTEIBHO MPEBBICUT MOTYyYAEMBbIE BBITO/IbI.

I'oproume caaHubl NpeACTABISIOT cOOOM MOJIE3HOE MCKOIAeMOe, JArollee
IIPU CyXOH MEPEroHKEe 3HAYUTEIbHOE KOJUYECTBO CMOJIbI, OJIM3KOM MO COCTaBy
K HeTH. 3anexu roplovyux ciaHieB B benapycu HaxonsTcs Ha tore pecnyOiauKd
(TypoBckoe wmectopoxkaenue B ['omenbckoit oOnactu, Jliobanckoe — B
Conuropckom u JIrobanckom paitonax MuHCKO#M 0071aCTH), U OTKPHITHL OHU B 1963
r. IIporHo3neie 3amacel cocTaBisAlOT 11 muapa. T, B T. 4. NPOMBINUIEHHBIE Ha
riyoune 300 M — 3,6 MIIpJ. T, YTO COOTBETCTBYET 792 MITH. T Y. T.

[lporro3nbie  3amackl roprounx craHineB (Jlrobanckoe wu  TypoBckoe
MECTOPOXKIICHHST) OlleHMBatoTcs B 11 mipa. T, mpombiiuieHHbie — 3 mipa. T. Hanbornee
W3Y4YECHHbIM  sBIeTCS  TYypOBCKOE  MECTOPOXKIECHME, B MpeAenax  KOTOpOro
NPEIBAPUTENTHHO PAa3BEIaHO MEPBOE MIAXTHOE moJie ¢ 3anacamu 475 — 697 M. T (1 MuTH.
T TaKWX CJIQHIIEB SKBUBAJIEHTEH MpuMepHO 220 ThIC. Ty. T.). Temnora cropanus — 1000. ..
1510 kxan/kr, 30a6HOCTE — 75 %, BbIXOA cMOT — 6... 9,2 %, coneprkanue cepsl — 2,6 %.

I1o cBOMM KayecTBEeHHBIM MOKA3aTeJIsIM 0eJI0pyCcCKHe roplYMe CJIaHIbl He
ABJAOTCH 3PPEKTUBHBIM TOIUIMBOM M3-3a BBICOKOM HMX 30JIbHOCTU U HHU3KOU
TEIOThl cropanusi. OHM HE NPUTOAHBI sl TPSAMOTO CXKUTaHHs, a TpeOyroT
NPEABAPUTEIBHON TEPMUUECKON MepepabOTKU C BBIXOJOM >KUIKOTO M Ta3000pa3HOro
TorMBa. CTOMMOCTb MOJTy4a€MBbIX MPOIYKTOB (KOKCOBBIH I'a3 M CIIAHIIEBOE MACJIO) Ha
30 % BbIIE MHPOBBIX IIEH Ha HE(Th C YUETOM €€ JOCTaBKU Ha TEPPUTOPHUIO
pecnyomuku. IlomMrMo cka3aHHOTO CleAyeT OTMETUTb, YTO THOJydaeMasl Iocie
TEPMUYECKOW mepepaboTKu depHash 30j1a HE TMNPUrogHa Uil JAILHEUIIETO
UCIIOJIb30BaHUSL B CEJIbCKOM XO3SIMICTBE W CTPOUTENILCTBE, @ W3-32 HEMOJHOIO



W3BJICUCHUS OPraHMYecKOM Macchbl B 30Ji€  MPOCJEKUBACTCS  COJIEpKaHUE
KaHI[EPOT€HHBIX BEIIECTB.

B Ttoxe Bpems, CIIIA B mapre 2010 roma coobmmia o pa3paboTaHHOW U
YCIIEIIHO MPOBEJACHHOW MMH TIOA3EMHOM TEXHOJIOTHH IOJyYeHHs CJIAaHIIEBOTO Tasa.
[IpocBepimBaeTcsi CKBaKMHA BJOJIb MOJ3EMHOI0 IJIACTa FOPIOYMX CIIAHIIEB, B KaHase
pa3MelaroTcs B3pbIBYAThIC BEIIECTBA M MOJpbIBAIOTCA. B pesynbrare B3pbIBa
CJIQHIIEBBIA TUIACT pacTpeckuBaeTcs. B KaBepHbI 3aKauMBaeTCsl MIETOYHOM BOJHBIN
pactBop cuiukata HaTtpus. [lom Bo3neicTBHeM CllabOM  IIENIOYM TOpIOYHE
OpPraHMYECKHE BEIIECTBA BBIMBIBAIOTCS W3 CJIAaHIIAa W B BHUJAE CJAHIIEBOTO Trasa
U3BJICKAIOTCS HA TMOBEPXHOCTh 3E€MJIM. AMEpPHUKaHIbl MPEanojaraloT MIMPOKO
NPUMEHSTh y CE€0s1 JaHHYIO TEXHOJIOTHIO TIOJTYYEHUs! CJIAHILIEBOIO ra3a M IMOJHOCTBIO
TOTOBBI OTKa3aThCsl OT HeTU U ra3za. bomee TOro, oHU yXe MPEATIOKWIN CTpaHaM
EBponbl Bocnok30Bathest X HapaboTkamu. K coxanieHuto, eBpOneicke CTpaHbl, 13-
32 CJIMIIKOM OOJIBIION TIJIOTHOCTH HACENIEHHs, HE MOTYT IIMPOKO MPUMEHSThH
aMepHKaHCKyro TexHosioruto. Tospko [lonbina penmia npoBectd y ceOsi mogpoOHoe
UCTIbITaHUE. YUMUTBIBAas HU3KYIO IJIOTHOCTH 3acerneHusi Pecybnmuku benapych, Hara
CTpaHa MOrJia Obl OIICHUTh AMEPUKAHCKYIO TEXHOJIOTHIO.

Kuakue BHABI TOIUIMBA, MOJIyYaeMble MMyTeM INepepadoTku HedpTH. 3a
CUET JHEPropecypcoB, PACIOJIOKEHHBIX Ha TEPPUTOPUU pecnyOnuku (HeQTs,
MOMYTHBIN ra3, Topd, IpoBa, THIPOIHEPrus), odecrieueHHOCT, MU B 2002 romy
coctaBuia 15,1 %, 4To cOOTBETCTBYET 5,2 MIIH. T Y. T.

Ceipyto HedTp HarpeBator 70 300.. 370 °C, mocie 4ero mMoOJTy4eHHbIE Maphbl
pPasTOHAIOT Ha (pakuyy, KOHACHCUPYIOLIMECS TIpU Pa3Id4HOM  TeMIleparype:
CKDKEHHBIN Tra3 (Bbixon okoso 1 %); OensunoBas (okoio 15 %, tx = 30... 180 °C);
kepocuHOBast (0komo 17 %, tx = 120... 135 °C); muzensHas (okono 18 %, tx = 180... 350
°O).

Kunkuii ocratok ¢ Temmneparypoi Hawana kunenuss 330.. 350 °C
Ha3bIBACTCS MA3yTOM.

PazBenannbie MecTopoxaeHusi HeTH Ha TeppuTtopur benapycu
cocpeoTouYeHbl B HepTerazoHocHoi obmactu — Ilpunarckoii BmajguHe, IUIOMIAb
KOTOpOil 0Kkos10 30 Thic. kKM°. HauanbHble M3BIEKaeMbIe Pecypchl HE(GTH ObLTH
omleHeHbl B 355,56 muH. T. B mpoMeblnuieHHBIE KaTeropuu nepeBeneHo 46 %
yKazaHHBIX pecypcoB. B mepuon c¢ 1965 roma mo 2002 Obuin OTKpHITHI 185
MECTOPOXKACHUN C 3ajiexxaMu HePTH, 64 U3 KOTOPBIX UMEIOT C CYMMAapHBIE 3a1achl
168 muH. T. COOTBETCTBEHHO HEpa3BeJaHHbIE pecypchl HE(PTH OLEHUBAIOTCS Ha
ypoBHe 187,56 mmH. T. C Hayama paszpabotku 100biTo 108 MiH. T HedTH
v 11,3 Mapa. M° MOMyTHOTO Trasa, OCTATOYHBIC 3armachl HE(TH MPOMBIILICHHBIX
KATErOpUi COCTABIIAIOT 58 MIIH. T, TONYTHOTO Tra3a — 34,3 MJIH. M.

OcHoBHas vacth HedTu (96 %) noObiBaeTcs (B mocieanee Bpems oosuee 1,8
MJIH. T B TOJl) U3 aKTUBHBIX OCTATOYHBIX 3al1aCOB, KOTOPHIE COCTABISIOT 26 MJIH. T
(41 %). ObecreueHHOCTh aKTUBHBIMH 3amlacaMu COCTaBJSIET 15 jer, a BMecTe ¢
TPYIHOU3BICKAEMBIMH (HU3KOMPOHHUIIAEMbIE KOJUIEKTOPBI, OOBOJHEHHOCTh 0oJiee
80 % u BBICOKas BA3KOCTH) — 31 roj.

[Ipornosupyembie 00beMbl TOJIOBOM 100BIYM HEDTH B MITH. T cocTaBsT: 2010
—1,47; 2015 - 1,27; 2020 roxy — 1,08.



Yposensb no0bram momyTHOTO raza Ha 2002 ron cocrtaBisin 246 MITH. M,

B 2005 — 230 muH. M3, B 2010 r. — causurcs no 204 muIH. M3, B 2015 — no 177 miH.
M?’, B 2020 roay — 1o 150 muH. M

I'a3000pa3HbiMu  BUJAaMHM TOIUIMBA SIBJSIOTCH NPUPOIHBIA ras,
noObIBaeMbI KaK HEMOCPEJACTBEHHO, TaK U IOMYyTHO C Jo0bryet HedTu,
Ha3bIBaEMbI MOMYTHBIM. OCHOBHBIM KOMIIOHEHTOM MPHUPOJHOIO Ta3a SIBISETCS
meran CH,; uB HeOOJBIIOM KOJWYECTBE a30T Nj, BBICHIME YIJIEBOJIOPOIbI,
JBYOKHCBH yriepona. [IomyTHBIN ra3 coIepKUT MEHbIIIE METaHa, Y€M IPUPOJHBIM,
HO OOJIBITIE BBICIINX YTJIEBOIOPOOB, M MTO3TOMY BBIJCISICT TIPH CTOPAaHUH OOJIBIIIE
TEIIOTHI.

B npombiliieHHOCTH W, OCOOCHHO B  OBbITY, HaXOJUT IIUPOKOE
pacnpoCTpaHEHUE CHKUKEHHBIN ra3, MOoJIydaeMblid IpH MEPBUYHON IepepadoTke
Heptn. Ha MeTtayumypruueckux 3aBojlaXx B KauyeCTBE IOMYTHBIX MPOAYKTOB
MOJIY4Yal0T KOKCOBBIN U JOMEHHBIN ra3bl. OHU UCIIOIB3YIOTCS 3[€Ch K€ HA 3aBOJIaxX
JUISL OTOIUJIEHUS TTeYel M TEXHOJOTUYECKUX anmnapaTtoB. B pailoHax pacnoyioxkeHus
YJTOJBHBIX IMAXT CBOCOOPA3HBIM  «TOILUIMBOM» MOXET CIYXXHTh METaH,
BBIJICTISIIOIIMIICSA U3 IUJIACTOB MPU WX BEHTWIALMH. ['a3bl, MoIyyaeMble IyTEM
razudukanuu (reHepaTopHbIe) WIH MyTEM CYXOM MeperoHku (HarpeB 0e3 jgoctymna
BO3/lyXa) TBEPJbIX TOIUIUB, B OOJIBIIMHCTBE CTPaH MPAKTUYECKU BBITECHEHBI
MPUPOJHBIM T'a30M, OJHAKO B HACTOSIIEE BPEMSI CHOBA BO3POXKIAETCS MHTEPEC K
WX TIPOU3BOJICTBY U MCIOJIb30BAHUIO.

B nocnennee BpeMs Bce 0osiblliee MPUMEHEHHE HAXOIUT OMOra3 — MPOIYKT
aHa’poOHON (epMeHTannKu (COpa)KMBaHUE) OPraHUYECKHX OTXOAOB (HaBO3a,
PaCTUTENIbHBIX OCTaTKOB, MyCOpa, CTOUHBIX BOJA U T. II.).

SAnepHbiM TONIMBOM siBJsieTcst YypaH. O0 3(()eKTHBHOCTH MCMONIBb30BaHUS
€ro TOKa3bIBaeT paboTa TMEpPBOr0O B MHUPE aTOMHOro Jeaokona «JIeHun»
Bojon3MelnieHeM 19 teic. T, amuHor 134 M, mmumpuHoit 23,6 M, BeicoTOM 16,1 M,
ocagkor 10,5 M, co ckopocteto 18 y3moB (okono 30 km/4). OH ObLT cO3mMaH IS
MPOBOAKM KapaBaHOB CyloB 1o (CeBEepHOMY MOPCKOMY ITyTH, TOJIIIMHA JIbJa IO
KOTOpoMy jaocturana 2 u 6onee metpoB. B cyrku on morpebssit 260 — 310 rpammoB
ypaHa. Jlu3enbHOMY JIEIOKOTY JiJIsi BBIMIOJIHEHUS TaKOro ke oObema paloThl,
KOTOPYIO BBITIOJIHS JieT0KOI «JIeHnn», morpedoBasioch 061 560 T qU3TOTLIMBA.

AHanu3 oneHku oOecreyeHHocTH TOP 1mokaspiBaeT, 4YTO HauOoiee
Jne(UIMTHBIM BUJIOM TOILIUBA siBJsieTcsl HeQTh. Ee XBaTUT MO pa3HbIM UCTOUHUKAM
Ha 50 — 140 net. 3arem, yepe3 35 — 64 roga, ucTomiaTcs 3anacbl TOPHOYEro raza u
ypana. JIyuiie Bcero 00CTOUT AEJNO ¢ YIJIeM, 3armachl KOTOPOTo B MUPE TOCTATOYHO
BEJIUKH, U 00ecriedyeHHOCTh yriieM coctaBuT 200 — 400 ner.

4. BropHuYHbI€ Y3 HEPropecypchl.

Bropuunsie (mo6ounsie) sHepropecypesl (BOP) - 310 HOocHuTenu sHepruwu,
oOpasyroluecs B XOJ€ MPOU3BOJCTBA, T.€. «IHEPTETHUECKUE OTXOJbI», KOTOPHIC
MOTYT OBITh TIOBTOPHO HMCIOJIb30BAaHBI JIJISl MOJYYCHUS SHEPTHH BHE OCHOBHOTO
TEXHOJIOTHYECKoro mporecca. K HHUM OTHOCATCS OTpabOTaHHBIE TOPIOYNE



OpPraHUYEeCKUE BENIECTBA, TOPOJICKHE W NPOMBIIUIEHHBIE OTXOAbl, TOpSYHE
OTpa0OTaHHbBIE TEIJIOHOCUTEIHN, OTXOJIbI CEIbCKOXO3SICTBEHHOTO MPOU3BOICTBRA.
[Tpunsito knaccudpuuponars BOP Ha Tpu Tuna:

1. Toproune BOP- oTxozbl, coaepxaiiye yriepoaHble U yTriIeBOAOPOIHbIE
BKJIFOYCHMS: JOMEHHBIH Ta3, TOPOJCKOW MycOp, OpraHMYecKhe OTpaOOTaHHBIC
pacTBOPUTEIH U T.1.

2. TemnoBble BIP - mo0Oble TEIIOHOCHUTENH, HMEIOIIUME TEMIEpaTypy
BBIIIIE TEMIIEPATYPhl OKPYKAIOIIEH Cpeibl, CIOCOOHBIE NepeaaTh TEIIo s
MOCIICIYIOMIETO HCIOJB30BAHUS: TOPSYME Ta3bl W KUJKOCTH, SBISIOIIUECS
MPOMEKYTOUYHBIMU UM COPOCHBIMU B JJAHHOM TE€XHOJIOTUYECKOM IPOIIecCe.

3. BOP Wu30bITOYHOI0 JaBJIEHHSl: Ta3bl U JKUIKOCTH I[OJ IaBICHUEM,
KOTOPOE MOKHO MCIIOJIB30BaTh MEpe]] UX COPOCOM B OKPYKAIOIIYIO CPEy.

Kpome TOro, mo cremneHu KOHIIEHTPAlMU SHEPTUU Pa3TUYalOT UCTOUYHHKU
BOP:

1)  BBICOKONOTEHOHMAJbHbIE, TMPESKAC  BCero  TemioBele  BOP
BbicokoTemneparypHbix (400-1000 °C) TexHOJIOTHI, CBA3aHHBIX C HarpeBOM,
IJIaBKOM, 00KUTOM, TEPMOOOPAOOTKON MM BO3TOHKOM; BEIMYUHA IMOTEPHh SHEPTUU
C YXOISAIIMMH JBIMOBBIMH Ta3aMHU OT HAarpeBaTENIbHbIX TEPMHUUYECKUX T€Yei
noxonut 1o 70%:;

2) cpeaHeNnOTeHINAIbHBIE — JIBIMOBBIC Ta3bl, KOHJCHCAT, OTPaOOTAHHBIM
nap, IpOayKTOBBIE IIOTOKH C TemnepaTypou Beime 120 °C;

3) HU3KOMOTEeHHAJIbHbIE — CHUCTEMbl OOOpPOTHOTO BOJIOCHAOXKEHUS,
OXJAXKICHUS C W3MEHEeHHeM Temneparypbl Boasl Ha 5-10 °C, cOpocbl mapa
nasineHueM 1-1,5 atm B armocdepy, OBITOBbIE CTOKH, YXOISUIME Ta3bl
temnepatypoit 100-150 °C, BeHTHIIALIMOHHBIE BEIOPOCHI.

OHepreruueckuil mnoreHnuan BOP peamusyercs B yTHWIM3AaLMOHHBIX
YCTAHOBKaX W CHCTEMax, K KOTOPbIM OTHOCSTCS  KOTJIBI-yTHUJIU3ATOPHI,
TEIJI000MEHHUKH, M€Y, Ta30TYPOUHBI, CUCTEMBI 00OPOTHOTO BOJIOCHA0KEHUS IS
CHUKEHHUSI pacxXojja TEXHOJIOTMYECKON BO/IbI, TETUIOBBIE HACOCHI U T..

B HacTosiiiee Bpemsi MOBBIIIEHUE YPOBHS UCIOIb30BaHus BOP BkiItoueHo B
nepeyeHb MEpPONpPUATHH MO SHEProcOEpPeKEHHI0, HMEIOLUX MPUOPUTETHOE
3HauyeHue B pecnyonnke. CoracHo NMPaBUTEIbCTBEHHOMY PEIICHHUIO:

— TpoBelEeHAa WHBEHTapu3alus wumeromuxcs BOP u  pa3paboransl
MPEIOKEHHSI IO SKOHOMUYECKH 1[EJIECO00pa3HOMY UX HCIOJIb30BAHMIO,

— YTBEPXKIECHO MOJIOKEHUE O B3aUMOpPACUETaX MEXKIY TEIIOCHA0KaIOIUMHU
OpraHM3alysIMU M TOCTaBIIMKAMHU YTWIM3HpyeMOM Teminorel BOP B cuctemsl
LHEHTPAIU30BAaHHOTO TETUIOCHAOKEHHUS.

OO6muit sHepreTudeckuii morenuuana BIOP BecbMa Benuk U OlICHUBAETCS B
uareppasie 1,9-3,1 MaH. T.y.1. B roA. OaHako s BOBJEYEHUA €r0 B
DPHEPTreTUYECKU OanaHC pecrmyOJMKH HEOOXOIWMbI 3HAYUTENbHBIC KAMUTAIbHBIE
BJIO’KEHUS, CBSI3aHHBIE C BHEJIPEHHEM 3HEprocoeperamomero o00pyAoBaHUS U
TEXHOJNOTUN. Daxmopamu, 3ampyoOHAIOWUMU UCHOIb308aHue BIOP, SBISAIOTCS
Takke 1) HEMOCTOSTHCTBO MX KaK MCTOYHHUKA YHEPTUH OMpPEAECICHHBIX NapaMeTpOB
U 2) HECOBMaJeHHE pPEKUMOB pabOThl YCTaHOBOK, mpousBoadmux BDOP, c




peXUMaMu CIpoca Ha TEIUIOBYIO DJHEPrul0 (B CBA3M C 3THM B CXeMax
UCIoNp30BaHuss BOP [OMKHBI HAWTH IIMPOKOE NPUMEHEHHE aKKyMYJSTOPBI
TEIJIOTHI), 3) HEOOXOANMBI 3HAUUTENIbHBIC KAMTAJIbHBIC BIIOKEHUSI, CBSI3aHHbBIC C
BHEJIpEHUEM dHEeprocOeperaroniero 000py10BaHusl U TEXHOJIOTUH.

18% TtomnmBa — B TexHojor. mpoueccax (¢ KITH 8-25%) — yxopsiiue
JBIMOBBIE Ta3bl UMEIOT BBICOKHMW MOTEHUMAJ 1K€ MPU HCHOJb30BAHHHM €T0 Ha
50% — T.0. NPUOPUTETHBHIM HaMpPABJICHUEM UCTIONIb30BaHusI BOP ciexyer npuHATH
YTWIA3ALUUI0 BBICOKONIOTEHIIMAIIBHOTO TEIUIa YXOJASIIMX JBIMOBBIX Ta30B OT
HarpeBaTeNIbHbIX U TEPMUYECKUX MEUCH.

B TomnmMBHO-3HEpPreTHYECKOM OaJiaHce MPOU3BOJCTBEHHOI'O MOTPEOJICHUS
OPOMBINUICHHBIX — npeanpustuii  bemapycu  okono 18 %  cocraBuser
HEMOCPEACTBEHHOE Hcnoyib3oBanue TommBa (0,3 MIH. T.y.T. B TOI) B
TEXHOJIOTHYECKHX Tpoleccax (M€Y, CYIIUIKH, TEPMUUYECKHE amnmaparbl U T.II.).
KIIJl stux mporeccoB koisiebnercs B mpeaenax or 8 mo 25 %, a yxopmsuiue
JLIMOBBIE Ta3bl UMEIOT BBICOKHI YHEPIeTUUECKUN MOTEHIINAN, OLIEHUBAEMbIN MPU
MepHO B 150 TeIc. T.y.T. IIpn ero ucnons3oBanuu Toabko Ha 50 % BO3MOKHO
MOJIYYEHHUE AOTMOJHUTEIbHONW TEIJIOBOM AHEPIMM B KOJIW4ecTBEe Okoyo 0,7 MIIH.
['kan B rog. [Toaromy Ha niepuop 1o 2005 r. Ha TPEANPUATUAX TPOMBILIIIEHHOCTH
MPUOPUTETHBIM  HAINpPaBJICHUEM  HcCHoJb30BaHus BOP cnegyer npuHATH
YTUIN3ALUIO BBICOKOMOTEHIIMAIBHOTO TEIJIa YXOASIIMX JIBIMOBBIX Ta30B OT
HarpeBaTeNIbHbIX U TEPMUUYECKUX MEUECH.

Hcnonb30BaHre TEIJIOBOWM YHEPTUU YXOJANIMX Ta30B MPOU3BOJUTCS B JIBa
JTama: pereHepamyed (BO3BpaTOM) Tra30B B IEpPBOHAYANBHBIA TMIpOlECC U
npeoOpa30BaHUEM SHEPIUM T'a30B B KOTJIAX-yTUIM3AaTOpax B Oojiee yAOOHBIN aiis
NOTpeONeHUsT BUJI: SHEPIHIO Mapa WM ropsyed Bojwl. [I[puMeHeHne noay4eHHON
TEIJIO3HEPTUM aHAJIOTMYHO TMOCTYHAaloUEed W3 KOTEIbHOM WIIM TETUIOUEHTPAJIH.
KOHCTPYKTHBHO KOTEI-YTHUIM3AaTOP MPEICTaBIseT CO0OW TEIIOOOMEHHUK THUIIA
«raz-BojJia» C CHUCTEMOW TMOJTOTOBKM M TIOJaYd MHUTATEbHOW BOJBI, cOopa
MEepPErpeToro mapa, yCTPOMCTBAMH YIIPABICHHS MOTOKOM YXOISIIMX Ta30B U
OYMCTKH BHYTPEHHUX IMOBEPXHOCTEH. AJIbTEPHATUBHBIM BapHUaHTOM COEPEKECHHUS
SHEPIMM  BBICOKONMOTEHIMANbHBIX  YXOJSIIMX  Ta30B  fABJISETCA  3aMEHa
HarpeBaTeyIbHbIX U TEPMUYECKHUX ra30BbIX MEYEl OTEYECTBEHHOTO MPOU3BOJICTBA C
KIIJ 2,5-8 % Ha 3apyOexHbIe, 000pyaoBaHHbIe pekyneparopamu, ¢ KIT 30 %.

BropeiM 10 3HaumMocTH HCTOYHMKOM BOP Ha mpoMbIIUIEHHBIX
NPEANPUATUIX SBISETCS TEIJIO KOHJEHCATa. 3a CYET OCHAUICHUS! MOTPEOIIAIONIETO
nap o0opyAOBaHUs KOHAEHCATOOTBOAYMKAMU U MUCIIOIb30BAaHUA TEIJIa KOHJEHCATa
JUIsL TIOJIOTPEBAa BOJbl Ha ropsyee BOAOCHAOXKEHUE MOXKHO CHHU3HUTH Pacxojl
TEIJIOBOM SHEPIUU Ha BEJIUYMHY, IKBUBAJICHTHYIO 42 THIC. T.Y.T.

K cnocobam ncnosib3oBaHusl HU3KOMOTEHIIMAIBLHBIX BOP Ha mpeanpustusax
OTHOCSITCSL TIPEABAPUTENBHBIN MOJOTPEB BO3AyXa B CUCTEMAaX BEHTWJIALIMH, BOJbI
JUTSI TOPSIYETO BOJIOCHAOYKEHHSI 1 aBTOHOMHBIX CHUCTEM OTOTUICHUS.

Peanuzanusa YKa3aHHBIX HanpaBJICHUAN YTWJIN3ALAU BOP B
IPOMBIIIJIEHHOCTH BJIeYeT 3a COOOHW HEOOXOAMMOCTh MOJAEPHU3ALUU CXEM
TEMJIOCHAOKEHUS CaMHX MPEANPHUITHI U MPWIETAIONINX TOTpeOuTeNeH, BKITtouas
YKUJIbIE KOMILJIEKCHI.




Bce ©Oonee mmpokoe mnpuMmeHeHwe i yTwimsanuua BOP B
MPOU3BOJICTBEHHOM W HEMPOU3BOACTBEHHOM cdepax HAXOASIT TEMJIOHACOCHBIE
YCTaHOBKH.

5. MecTHBIE BHU/BI TOILJIMBA.

PecriyOnuka bemapych OTHOCHTCS K CTpaHaMm, I'eOJIOTHYECKas CTPYKTypa
KOTOPBIX XapaKTepU3yeTCsl KpaiHe OCJIHBIMH TMPUPOAHBIMH  TOIUIMBHBIMHU
pecypcamu. Jlump 15-18% moTpeOGHOCTEH  pecmyOMuKH  oOecredrBaeTCs
MECTHBIMH 3aIlacaMy TOTUIMBA, 00BEM U CTEIICHb OCBOCHHS KOTOPBIX IPHUBEICHBI B
Tabnwue 1.

Tabmamma 1.
O0ObeM, B MITH.
Bun rormsa Ty CrelneHb OCBOEHUS
1. Hedptn 2,9-3,0 U3BJICKaeMOCTh U3 Hegp - 30%
2. [onyTHBIE Ta3bl 0,30-0,55
3. 'oprouune cnaHibl 1 mapa.t OTCYTCTBYET TEXHOJIOTUS
(3arachr) HCITOJIB30BaHUS
4. Bypsle yriu 1,2 TOXE
5. Topd 0,15-1,6 OCBOCHO ITPOM3BOICTBO
6. [IpoBa 1 OTXOIbI 5,5-6,0 COBEPIICHCTBYETCS TEXHOJIOTUS
JPEBECHHBI HCIIONB30BaHUSA

3anacoB MpUPOAHOrO Taza He oOHapyxkeHo. Hedtb 'omennckoil obnactu,
Topd rora pecnyOJIMKH, IpeBecuHa B 00111eM sHeprodanance He npepbimarT 10 %
U B OCHOBHOM OPHCHTHPOBAHBI Ha OBITOBOW CEKTOpP. OTKPBITHI MECTOPOKICHHS
OypBIX yIJiel U CIIaHIIEeB, MPOMBIILIEHHBIE 3aM1achl KOTOPBIX COCTABJISIIOT OKOJIO 15
TOJIOBBIX MOTPEOHOCTEN pecrmyONuKH, HO HU3Kas TEIJIOTa CTOpaHUs U BBICOKAs
30JIbHOCTbh, OOJIBIIIOE COJIEPKAHUE BPEAHBIX MPUMECEH HCKII0YAl0T BO3MOKHOCTh
WX WCIOJIb30BaHUSI B OombInoi »HepreTuke. [IpobieMatnyHO M TPUMEHEHHUE
ra3uukanuyu U TUAPOSU3A JIsl TOBBIIIEHUSI KauyeCTBAa TOIUIMBA M3 ITOTO CHIPHS
BBHUJIy BBICOKOM DSHEPTOEMKOCTH AITHUX TeXHoJoTwil. bypeie yriam B Opukerax,
0COOCHHO C TOphOM, MOTYT HCHOJIB30BATHCSI KaK KOMMYHAJIbHO-OBITOBOE
TOILJIMBO, YTO MOKPHLIO Obl HE Oosiee 7 % moTpebHOoCTel Ha 3TH 1ienu. Kpome Toro,
no0br4a OyphIX Vi€l CBs3aHa C DSKOJIOTMUYECKMMH MpoOJieMaMH B 30HE WX
3ajieranus - oenopycckom Ilomeche: HEOOXOIUMO yIaJeHUE BEPXHETO CJI0S TIOUBBI
W JIECOB, YTO HAHECET HEBOCIOJHUMBIN yiiepO npupoxae. Topd B ocHOBHOM
UCITOJIB3YETCSl KaK yIoOpeHHe IS CEIbCKOXO3SMCTBEHHBIX HYXI. OCHOBHBIM
peaTbHBIM W IKOHOMHMYECKH II€JIECOO0pPa3HbIM HMCTOYHUKOM 3aMCIICHUS YacTH
UMIIOPTUPYEMOTO TOIUIMBAa B benmapycu sBIseTCs ApeBecHast Macca: OTXObI
nepeBooOpadaThIBAOIIETO  MPOU3BOACTBA,  MaJOMEpPHasT W CYXOCTOWHas
JpeBECHHA, KyCTapHUKH W T.I. Mcmonwp3yss ee B KadecTBE TOIUIMBA, MOYKHO
€XEeTOqHO PKOHOMHUTH 10 2,5 MiH. T.y.T. CeromHsi A0Js IPEBECHBIX OTXOJIOB B



noTpebIeHNHN MEPBUYHBIX TOIUIMBHBIX PECYpCOB peCIyOsInKu cocTaBiseT 2,8 %, B
OyayleM ee MOKHO yIBOUTb.

Hcnonb3oBaHne BCEX BO3MOXKHBIX MECTHBIX TOIUIMBHBIX PECYpPCOB B
benapycu, cormacHO SKCHEPTHBIM OILIEHKaM, B MEPCIEKTHUBE CIOCOOHO 3aMEHUTh
exerosiHo 2,1-2,3 MiiH. T HeTH.

JlpeBecHbIE OTXO/IbI KaK TOIUIUBO O0JIA/Ial0T IEJIBIM PSAOM MOJI0KUTEIbHBIX
KaueCTB:

- HHU3KOE COJIEPIKaHME CEPhI U Maiasi 30JIbHOCTH (1-2 %);

- BO3MOJKHOCTh CKHTAHHUS OTXOJIOB C cojiepkaHueM Biaru a0 55-60 %;

- MEHbIA OMHUCCHS JBYOKHCH yIiepoAa U HHU3Kas KOPPO3HOHHAS
arpecCUBHOCTD JBIMOBBIX Ta30B;

- BO3MOXKHOCTh KOHJEHCAIlMU BIArd JbIMOBBIX Ta30B M YTHUJIM3AIUH
CKPBITOM TEIJIOTHI NapooOpa30BaAHMS;

- HU3Kasl 1IeHa B CPABHEHHUHU C UCKOIIAEMbIM TOILJIMBOM,;

- BO3MOXXHOCTb HapalluBaHUsI 00bEMOB PECYPCOB;

- UCIOJb30BAaHUE JIPEBECHBIX OTXOJOB KakK TOIUIMBA aJalTUpYyeTcs K
CYLIECTBYIOIIUM TEXHOJOTHSIM 3HEPrONpPOU3BOJCTBA; KOHEYHON MPOAYKLIHMEH WX
npeoOpa3oBaHusl MOTYT SIBJISITCS TEIUIOHOCUTENW B BHUJE Iapa, Topsiued BObI,
3JIEKTPO3HEPTUU, MOTOPHOTO TOILIMBA.

Taxum oOpaszom, IpUMEHEHUE OTXOJI0B JI€CO3ar0TOBOK U
nepeBooOpabaThIBAIONIe MPOMBIIUIEHHOCTH B KAaueCTBE OSHEPreTUYECKOro
TOmIMBa — 3(PPEKTUBHOE CPEACTBO YIYUYIICHHUS HKOJOTHUYECKON CHUTyalluu W
CHIDKEHUS ce0eCTOMMOCTH TPON3BOANMON SHEPTHH.

HNmess BBUAY pacmlpeneneHHOCTh SHEPreTHYEeCKOro pecypca APeBECHBIX
OTXOJIOB TIO TEPPUTOPUHU PECITYOIMKH, OpTaHU3aIMs €r0 HCIOJIb30BaHUs TPeOyeT
CO3/IaHWsl €IMHOM B TEXHOJOTMYECKOM OTHOIIEHUH CHUCTEMBI C Pa3BUTOM
UHQPACTPYKTYpOl. ITa CUCTEMa BKIIIOUAET CIIEAYIONINE 00s3aTeIbHbIE AIIEMEHTHI:

- LeNb TeXHOJOTHWH OT 3arOTOBKH TOIJIMBHOTO CBHIPbS /10 MCIIOJIb30BAHMS
€ro B SHEPTONPOU3BOSAIINX arperaTax;

- 3¢ (}eKTUBHbIC TEXHMYECKHUE CPEACTBA, B KOTOPHIX OCYIIECTBISIOTCS 3TU
TEXHOJIOTHH;

NpeAnpusATHsS MO0 3aroToBKe TOIUIMBA, BKIIOYas €ro mnepepadoTKy,
HOJICYILIKY, XpaHEHHE U JOCTaBKA MOTPEOUTENSIM;

* pa3BuTasi ceTb NOTpeOUTeNel, 3aMHTEPECOBAHHBIX JKOHOMHYECKH H
AKOJIOTUYECKH B 3aMEHE TPAIUIIMOHHBIX BHJOB TOIUMBA (YTJisA, Ma3yTa, ra3a) Ha
JPEBECHBIE OTXOJIBI;

* KOMILIEKCHI TeXHHYECKHX CPeACTB y MOTpeduTeNell AJsi XpaHeHHs
pe3epBa, nogauu U 3PPeKTUBHOI0 UCIOJIb30BAHMS IPEBECHOTO TOIIUBA.

Ilensl Ha OMOTOIUIMBO Ha MHUPOBOM DPBIHKE CYIIECTBEHHO BBINIE, YeM Ha
MCKOMaeMbl€ BHJIbI TOIIUBA, YTO CBSI3aHO C JOBOJBHO 3aTPATHBIM U SHEPTrOEMKUM
IPOLECCOM €ro TMOATOTOBKM JO TOProBoil KoHAUIMH. OTMETHUM HajIuuue
OTpE/IeNICHHBIX CTAaHAAPTOB HA KAY€CTBO SHEPTreTUUYECKOW MPOAYKIHMU. PhIHOUHbIE
IEHbl Ha JPEBECHYIO WIEMy MPEBBIIIAIOT I[EHY Ha Yroyib MPU CYLIECTBYIOIIUX
TexHosorusx B 3-3,5 pa3a. Co3zmanne B bemapycu ymnoMsHYTOMl CHCTEMBI
UCIIONIb30BAaHUSl  JIPEBECHBIX OTXOJOB C Pa3BUTHIMH  HH(pacTpyKTypamu,



OCHAIICHHOW COBPEMEHHBIMH TEXHHMUYECKUMHU CPEICTBAMHU, MO3BOJIUT OOECIICUUTD,
C OJHOM CTOPOHBI, BBICOKOE€ KayecTBO JPEBECHOTO TOIUIMBA, C Jpyrou -
NOTPeOHOCT, B MPOU3BOJACTBE OOJBIIOTO THPaXKa TEXHUYECKUX CPEICTB
0eJopycCKOro MpOW3BOACTBA (TMOTPY3UMKH, KOHBEWEpHI, IMHEBMOTPAHCIIOPTHHIC
YCTAaHOBKHM, OyHKepbl, pyOWJbHBIE  MAIIWHBI, arperarbl Jis  CYIIKH,
aBTOMATH3UPOBAHHbIE KOTJIHI U T.J.), 4YTO MOBBICUT PEHTA0EIbHOCTD MPOU3BOICTBA
JPEeBECHOr0 TOIUIMBA M TMOHU3UT ero cebecrommoctb. M To, u npyroe Oyzaer
CI0cOOCTBOBATh KOHKYPEHTOCIIOCOOHOCTH APEBECHOTO TOIUIMBA Ha BHYTPEHHEM U
MHUPOBOM pPBbIHKaX.

[loTeHnMambHBIMU TMOTPEOUTENSIMUA TOIUIMBA M3 JPEBECHBIX OTXOJIOB
SIBIISIIOTCA

* nepeBooOpabdaThIBaOIINE MPEANPUATHS, AKKyMYJIUPYIOIIHE U
MIPOM3BOISIINE ITH OTXOABI M IMEIOIINE BeCbMa YHEPTrOEMKOe IIPOU3BOCTBO;

* (hepMBbl, TEIUIUIBI, CAHUTAPHO-O3/I0POBUTENBHBIE KOMIUIEKCHI, ILIKOJbI,
KOTTEIKH U T.II., pa3MELICHHbIE BOJIU3U MECT 00pa30BaHUs JPEBECHBIX OTXO/I0B;

* YaCTHBIEC MOTPEOUTEIH.

B bemapycu ocymecTBisieTcss IporpaMma CTPOUTENbCTBA MallbIX, MUHU-
TOLl 1 HOBBIX KOTEIBHBIX HA IPEBECHBIX OTX0JaX, PEKOHCTPYKINHN JEHCTBYIOIIMNX
KOTEJIbHBIX C TEPeBOJIOM HX Ha JpeBecHOe TominuBo. OOBEM OTXOIOB
JepeBONepepadOTKH, JIECO3arOTOBOK, CAaHUTApHBIX pYyOOK Jieca COCTaBIsET
HHEPreTUYECKU MOTEHIIHAJ, Ha 0a3e KOTOPOro MOYKHO MPOU3BOAUTH €XKETOIHO 2-
3 MupA. kKBT-4 35IeKTpO3HEPTUU U HECKOJIBKO COTEH THICSY TMTaKAJIOPHUM TEIIOBOU
DHEPrUU. OKOHOMHYECKM OIPABAAHHBIM SBJISETCS crpouTenbcTtBo 1Ol ¢
MOIIHOCTBIO B mpenenax 10 MBtT Ha 0a3e KpymHBIX AepeBOOOpadaThIBAIOIINX
MPEANPHSTHI ¢ KOTHIECTBOM OTX0Z0B 30-60 Thic. M° B roi, a Takke Ha Gase
JIECX030B, CPEIHUM SHEPreTHUYECKUN MOTEHIMAT KOTOPBIX cocTaBisieT 4,5 ThIC.
T.y.T., 9TO 00€CIIEUNBACT AEKTPUIECKYIO MOIIHOCTE B 3 MBT.

B kadectBe mnepCneKTHBBI paccMaTpuBaeTCA co3naHue B bemapycu
CHELMANBHBIX SHEPreTUYECKUX IUIaHTallMii Ha OCHOBE OBICTPOPACTYUIMX MU
BBICOKOYPOKAMHBIX PACTEHUM U APEBECHBIX KYCTaPHUKOBBIX MoOpoA. boiee
3¢ (EeKTUBHON IO CPaBHEHUIO C TPAAUIMOHHBIM COKUTAaHUEM B OTOMMUTEIbHBIX
KOTJIaX SBIAECTCS YTWINA3ALUS [JIPEBECHBIX OTXOAOB IIOCPEACTBOM COKUTIaHUS
ra3000pa3Horo TOIIMBA, OJIYy4aeMOro B pe3yJibTaTe ra30reHepaluy OTX0A0B.

Kak mnoxazan 3apyOexHbIi OMBIT SHEProCcOEPEKEHUs, IS pean3aluu
NOTEHIIMaJIa MECTHBIX BHJIOB TOIUIMBA HEOOXOAMMBI  COOTBETCTBYIOIAS
HOpPMATHUBHO-TIpaBOBasg 0a3a W  SKOHOMHUYECKHE MEXaHM3Mbl  CO3JaHUS
3aMHTEPECOBAHHOCTH  NPOU3BOAMUTENEH W  MOTpeOUTeNnell  SHEPreTHYECKHX
PECYPCOB B UCIIOJB30BAHUHA MECTHOTO TOIUIMBA, B TOM YHUCJIE:

- MPENOCTABICHUE KPEAUTOB, 3aIMOB, HAJIOTOBBIX JIBIOT NMPEANPUATHIM U
OpraHu3alysAM, HUCIOJIb3YIOUIMM JAPEBECHOE ChIPbE Ul IOJYYEHHUs TEIUIOBOM M
AIIEKTPUYECKOW  SHEPruM, Ha TOKYNKy MepepalaThiBaromiero Ouomaccy
000pyI0BaHUS;

- mTpadHble CAHKLKHU 32 BBIBO3 IPEBECHBIX OTXO/I0B HAa CBAJIKY U B OTBAJIbI;

- JIbTOTHBI HAJOr C [UIUTEIbHBIM CPOKOM JEWCTBHUA Ha MNPUOBLIb,



MOJIYYCHHYIO 33 CUeT HCIOJIh30BaHUS OMOMACCHI, APEBECHBIX OTXOJOB BMECTO
HedTH, yIIIs U rasa.

BriBoIbI:
1. DueprocOeperatomue meponpusituss u  TexHojorun (DCMT)
COMPOBOXKIAOTCS MOJIOKHUTEIbHBIMU AKOJIOTUYECKUMHU s dexTamus:

BO3MOXKHOCTBIO ~ HE  COOpPY)XaTb  HOBBIE  JHEPrOOOBEKTHl,  CHUKCHHUEM
aHTPOTIOTEHHBIX ~ BBIOpOCOB B aTMmocepy, CcoxpaHeHHeM Tuapochepsl,
YCTpaHEHHEM pHcKa aBapuil u ap. IIpu npunsTin pemenus no BHeapenuto JCMT
BBITMIOJHSIOT KOJIMYECTBEHHYIO OIICHKY 3TUX () (PEKTOB.

2.OCHOBHbIE TYTH KOMIIGHCAIIMM U  YCTPaHEHHUS  HKOJIOTUYECKUX
MOCJIEICTBUNA 3HEPrOUCIIOIB30BAHNS: CHUKEHUE JOJIM SHEPIOEMKHUX TEXHOJIOTHUH,
BHEJIPEHHE HHEProcOeperarimx TEeXHOJOTUM U 000pyAoBaHUs, OC30TXO/IHBIX U
MaJOOTXOJHBIX ITPOU3BOJACTB, YTHIM3ALKs BTOPUYHBIX SHEPIETHUECKUX PECYPCOB
(bOP), nmpumeHeHne BO30OHOBISIEMBIX MCTOYHUKOB SHEPIUM U MECTHBIX BUJOB
TOIUIMBA, IIOMCK HOBBIX BHJIOB TOIUIMBA, IPUHLMUIOB IOJYYEHUs, IEpeNayH,
npeoOpa3oBaHus DHEPIUH, HOPMATHBHO-IIPABOBOE pEryIMpOBaHUE
IIPUPOAOIIOIB30BAHNSI, MOHUTOPHUHT YHEPrO3arpsI3HEHHUS.

3.DHepreTnyeckuil MOTEHIMAl BTOPUYHBIX dHepropecypcoB (bBOP),
«QHEPreTUYECKUX OTXOAO0B»: OTPAOOTAaHHBIX TOPIOYMX OPraHMYECKHX BEIECTB,
TOPOJICKUX M MPOMBIIIJIEHHBIX OTXOA0B, TOPAYMUX OTPAOOTAHHBIX TEILUIOHOCHUTEIIEH,
OTXOJIOB CEIbCKOXO3SIICTBEHHOTO MPOU3BOJICTBA PEATU3YETCS B YTHIIM3ALMOHHBIX
yCTaHOBKax M cucrtemax. [loBelmienne ypoBHs ucnosib3oBanuss BOP - B uwmcne
IPUOPUTETOB 3HEeprocoepexenus B Pb.

4.15-18 % mnotpedbHocTeit benapycu obecrnieunBaeTcsi MECTHBIMM 3amacaMu
TOIUIMBA, U3 HUX 2,8 % - JAPEBECHBIMH OTXOJAaMH; OCYIIECTBISETCA MPOTrpaMma
CTPOUTEIBCTBA MAJIBIX, MUHU-TOL], KOTENBHBIX Ha APEBECHBIX OTXOAAaX, MEPEBOJA
HAa HUX JIEHCTBYIOIIMX KOTEJNbHBIX, CO3JaHUs UHPPACTPYKTypsl cOopa,
nepepaboTKU U IOCTaBKU JPEBECHOIO TOIUIMBA. [{oiis ero morpeOiaeHust Bo3pacTer
B J[Ba pasa.

7. BaxxHO M HEOOXOJUMO MCKAaTh HOBBIE MU M TEXHUUYECKHUE PELICHUS B
o01acT MPUMEHEHHUSI BO30OHOBIISIEMBIX, BTOPUUHBIX U MECTHBIX DP.

BepHyThCcs B orinaBiieHue




TEMA 3. Buapl, crnocoObl MNOJIy4YeHHs, NpeoOpa3oBaHHsl M HCIOIb30BAHHUS
DHEPIUn

1. SHGKTDOBHGDFI/I}I, KaK YHUBEPCAJIbHbIM B SHCPIUU.
2. [Ipou3BOACTBO SHEPrUM Ha TOC (MGTOI[ CXKUTI'aHUA OPraHn4cCKoro

TOILIMBA).

3. IlpowmsBoyctBo HHepru HAa ADC (METOX pacUICIUIEHUS SIIIEPHOTO

TOIIJINBA).

4. ITponssoactBo dHepruu Ha [ OC.

1. 3HCKTDO3H€DFI/IH, KAK YHUBEPCAJbHbIM BWI YJHEPIUM.

Ogaum w3  Haubosee  COBEPIICHHBIX BHUJOB DHEPIrUM  SIBISIETCSA
anekmpoInepeusn. Ee 1MHUpPoOKOe UCHOJIB30BAaHUE OOYCIOBICHO CIEAYIOIMIUMHU
dakTopamu:

-BO3MOXXHOCTBIO BBIPA0OTKH JJIEKTPOAHEPTUU B OOJIBIIUX KOJIUYECTBAX
BOJIM3U MECTOPOKIACHUMN U BOJIHBIX HCTOYHUKOB,;

-BO3MOYKHOCTBIO ~ TPAHCHOPTHPOBKM  HA  JAIIbHUE  pPACCTOSIHUS  C
OTHOCHUTEIHHO HEOOJIBIIMMHU MTOTEPSIMHU;

-BO3MOKHOCTBIO TpaHC(OpMaIMK AIEKTPOIHEPTUH B IPYTHE BUbI SHEPTHUH:
MEXaHUYECKYI0, XUMUUYECKYI0, TEIJIOBYIO, CBETOBYIO;

-OTCYTCTBHUEM 3arps3HEHUS OKPYKAIOIICH CpeIbl;

-BO3MOXKHOCTBbIO MPUMEHEHHS Ha OCHOBE DJICKTPOIHEPTHMH  HOBBIX
MPOTPECCUBHBIX TEXHOJIOTUUECKUX MPOIIECCOB.

Tennosas Inepeun MUPOKO UCIIOJIH3YETCS HA COBPEMEHHBIX ITPOU3BOJICTBAX
U B OBITY B BHUIE OHHEPrUM TMapa, TOpSYEH BOMABI, MPOIYKTOB CrOpaHUS.
DneKTpuyecKas U TEIUIOBAs SJHEPTUSI MPOU3BOAUTCS HA'

1)  TEmIOBBIX DIEKTPUYCCKUX CTAHIMSIX HA OPraHMYECKOM TOIUIMBE
(T9C) c¢ wucnonp3oBaHWeM B TypOMHAX BOJSHOTO Tapa (MapoTypOUHHBIC
yctanoBku — [ITY), nponykToB cropanus (ra3otypounHbie ycTaHOBKH — ['TY), ux
KoMOuHaIui (mapora3onbie ycranoBkH — [1I'Y);

2) ruipaBInyeckux snekrpudeckux crannusx (I'2C), ucnonb3yrommx
AHEPIUIO MAJIAF0IIET0 MOTOKA BOJIbI, TEUCHUS, IPUIIUBA;

3)  aroMHBIX 3JIeKTpUUecKux cTaHuusaX (ADC), HCIOIB3YIOMIUX YHEPTUIO
AJIEPHOTO pacraja.

TennoBeie anexktpuyeckue cranmuu (TOC) MOXHO pa3nenuTh Ha
KOHOeHcayuonnvle rnekmpuueckue cmanyuu (KI3C), npou3BoIsIIME TOJIBKO
ANEeKTposHepruio (oHM Takke HazbiBatoTcsa ['POC — rocynapcTBeHHble pallOHHBIE
AJIEKTPOCTAHLINM), U menaodiekmpouenmpanu (TII]) — >neKTpUIECKUE CTAHIIMU
C KOMOMHUPOBAHHON BBIPAOOTKOM AJIEKTPUUECKON U TETUIOBON YHEPTHUH.

2. [Ipou3BoacTBo diekTpodHepruu Ha TOC.




[IpuMEHUTENBPHO K HHEPreTUKE pedb HIET O KOTiIEe (IO COBPEMEHHOM
TEXHUYECKON TepMUHOJIOrMM — maporeHeparop). Koren cocrour (cm. puc. 1) us
JIBYyX OCHOBHBIX dYacTeil — Tomku u '"xBocra". Tomka mpeaHazHadyeHa it
HPKOHOMHUYHOI'O CXKWTaHUS TOIUIMBA, B HEW pacnoynoxeH ¢aken. TormimBo
U3MeJlbuaeTcs B MesbHUIE | (MOTYT OBITh U JPYTHE€ CXEMbl) U TOTOKOM BO3AyXa
BBIHOCUTCS B TOmKy. Temmepatrypa B Tomke 1500 .. 2000 °C; B Tomke
PacmoIoKEHbI IKPaHbl — 3TO CJION TpyO 2 Ha cTeHax TONKU. B Tpybax Haxomutcs
BOJIa, KOTOpas npespaiaetcs B nap. [lapoBoasHas cMech mogHuMaercsi B 0apadan
3, rae map oTAeNseTcs OT BOABI M NOCTyNAeT B maporeperpesarens 4, a BoAa
BO3BpAIlaeTCsA Yyepe3 BHEIIHKUE TPYObl U HIKHUE KOJUIEKTOPHI CHOBA B ASKpPAaHHbBIC
TpyOsl. Ilap w3 mapomeperpeBarenss c¢ mapamerpamu 10 MIla u 500°C
HaIpaBIIETCS B MApOBYI0 TypOuHy. ['a3000pa3Hble TPOAYKTHI CTOPAHUSI OMBIBAIOT
TpyOBbl BOASHOTO PKOHOMAif3epa 5 U BO3yXOIojorpeBaress 6, pacrnojoKeHHBIX B
"xBocTe" KOTIIa, M 3aT€M, IPOM/ISI CUCTEMY OYUCTKH 7, ABIMOCOCOM & YIAJSIOTCS B
neiMOBYI0 TpyOy. Ilomorperas Bojga u3 skoHOMaizepa 5 mopgaeTcss B OapalaH,
BO3/YyX AYThEBBIM BEHTWIATOPOM 9 mocie Bo3ayxomnoaorpenarens 6 moaaercs B
TOTIKY JJIsi TOpeHUs TorumBa. JKuaKoe Wi ra3oo0pa3HOe TOIUIMBO IMOJAIOTCS B
Tonky ropenkod 10. DxoHomal3ep W BO3AYXOMOAOTPEBATENb CIIYXaT s
OXJIAXJEHUS MPOAYKTOB Cropanus ¢ ueinpto noseieHuss KII/I koTna u ynydmenus
npouecca ropenusa. KIIJI korna oOyclioBieH MOTEpSMU TeIla C YXOISIIUMU
razamu (IOCJI€ BO3AYXOINOJOTPEBATENs), HENONKOTaMHU TOIUIMBA, OXJIAKICHUEM
ropsiunx 4dacrter komia. KIIJ[ coBpeMEHHBIX YHEPTeTHYECKUX KOTIIOB BhIme 90%.
Koten, mnpenHazHaueHHBIA TOJILKO [Ji1 TOAOTpeBa BOJALI (0€3 KUIEHUS),
MoJaBaeMoM, HampuMep, B CHUCTEMbl OTOIUICHHS, Ha3bIBACTCS BOAOTPEHHBIM
KOTJIOM, W B TPUHIUINE HUJESHTUYEH ONHUCAaHHOMY (B HeM HeT OapabaHa u
naporneperpeBareiis). JHEPreTUYeCKue KOTJIbl YCTAHABIMBAIOTCS HA TEIJIOBBIX
aneKkTpuyeckux craHiusax — TOC, BogorpeiiHble — B KOTEIbHBIX.



Puc. 1 DHepreruveckuit KoTeJ1

Puc.2 IlpynuunuanbHas cxema TIC

[TpunnunuansHas cxema TOC nokazana Ha puc. 2, rjae 1 — s3HepreTuuecKui
KOTEJI C MaponeperpeBaTeieM; B TOMKE €ro CKUTraeTcsl TOIUIMBO U paboyemy Teiy
(Boma u map) coobmiaercs konmuuectBo TernoTel Q1. Ilap momaercss B mapoByro
TypOuHy 2 (OHA MOKa3bIBa€TCs paCIIUPSIOUIEHCS Tpanenuei, oo map coBepiiaet
paboTy BpallleHusi poTopa TYpOHMHBI, PacHIMpSsICh; JaBiieHue ero mnagaer ot 10
MlIla Buagane go 0,005 Mlla B konue). TypOuna co ckopoctbio 3000 06/mMun (50



TepII) BpaIaeT IEKTPOreHepaTop 3, BEAAIOININI B CETh MEPEMEHHBIN Tpexha3HbIN
TOK; KOJIMYECTBO JIEKTPOIHEPTUH N.

OtpabGoTaHHbIi map MOCTymaer B KOHAeHcaTop 4, TAe OXJaxJIaercs
BHEIIIHEW BOJOM, poTeKarolieil B Tpydax, u KoHjaeHcupyercs. [Ipu aTom oT mapa
HAJI0 OTBECTH KOJIM4YeCcTBO TEeIIoThl Q 2 .11 3aKOH TepMOAMHAMUKHU TJIACUT: YTOObI
U3 TEIUIOBOM OHHEPrud TMOJMYYUTh MEXaHWYECKYI0, HY)XHO YacTb HCXOIAHOU
TEIJIOBOM SHEPTHH BHIOPOCUTH B OKPY>KAIOIIYIO CPELY.

3aKOHbI TEPMOJMHAMUKH TOBOPAT O TOM, uTOo Q2 HuUKOrja He ObIBaeT
HYJICBBIM, €r0 JO0Jii 3aBUCUT OT COOTHOIICHUs TeMIlepaTyp mapa 10 U MOocje
TypOuHBL. JIJIg TeX TeMmeparyp, KOTOPhIE MO3BOJSIOT KOHCTPYKIIMH COBPEMEHHBIX
KOTJI0B U TypOuH, Q2 coctaBnser He Menee 60% ot Q1, 1. e. N (mosie3nas padora)
He Oonee 40% ot ucxomnoro teria Ql. [ns peansubix TOC sta gons (310
tepmudeckuid  KIIJ TOC) okomo 30%. T. e. — s NOJyYeHHs] €AMHUIIBI
AIEKTPUUECKOM JHEPTruu HEOOXOJUMO HECKOJIBKO €JIMHMI] TEeIuioBoh. J[lpyrue
terioBeie aurarenu ([IBC, mapoBble MammHbl U T. J1.) UMEIOT €I MEHbIINUN
KIIJI. KonaeHncar HacocoM 5 mojaeTcsl CHOBa B KOTeN 1, U Uk 3ambikaercs. Ha
puC. 2 10 CYyTH U300pakeH SHEPTOOJIOK, U3 KOTOPBIX COCTOAT coBpemeHHbie TOC.

CoBpeMEHHBIE TEIUVIOBBIE 3JIEKTPOCTAHIIMM HMMEIOT MPEUMYIIECTBEHHO
05ouHyt0 CTpyKTypy. TOC C OJ0YHON CTPYKTYpOH COCTaBIAECTCA W3 OTACIBbHBIX
HHEProd6JIoKoB. B cocTaB Kaxkioro »Hepro0JOKa BXOJSAT OCHOBHBIE arperarbl —
TYpOMHHBIN U KOTEIBHBIN U CBA3aHHOE CHUMH BCIIOMOTaTeIbHOE 000pYya0BaHUE.
TypOuna BMecTe ¢ KOTJIOM, MUTAIOLIUM €€ MapoM, 00pa3zyeT MOHOOJIOK.

Yroyib MOCTYMaeT B CUCTEMY IMOJTOTOBKHU TOIUIMBA, B KOTOPOU ApOOHUTCH,
MOJACYIIMBAETCS W pa3MalibIBaeTCsl, MpEBpallasich B YroJibHYHO MbUIb. B Takom
BUJIC€ TOIUIMBO TOCTYIAET B TOPEJIKH, B KOTOPHIX CMEIIMBACTCS C MOJOTPETHIM
BO3ayxoM. Eciu ucnons3yercst KuJIKoe TOILIMBO (Ma3yT), TO OHO MOJOTPEBAaETCs
10 100 - 140 ° C u pacnbuisiercs B popcyHKax.

TomnuBo cropaeT B TONOYHOW KamMepe MapoBOr0 KOTJa C BBIICICHHEM
TEIJIOTHI. JTa TEIJIOTa MepeaeTcs paboueMy Telny — BoJie, IpeBpallias ee cHayaa
B HACBIIICHHBIM mMap, a 3aTeM Meperperbii (MMerolui TeMmneparypy Ooliee
BBICOKYIO, 4Y€M TeMIleparypa KWUIEHUS >KUJIKOCTH TPU JaHHOM JaBJICHUH),
oOJiaaronuil 00JIBIION YHEPTUECH.

[TapoBoii kOTen mOpeAcTaBiIsieT Cco0OM cUCTeMy TEIIOOOMEHHHKOB
(moBepXHOCTEM HarpeBa), B KOTOPBIX TPOU3BOJUTCS B TpeOyEeMOM KOJIMUECTBE Tap
3aIaHHBIX TAapaMETPOB M3 HEMPEPBHIBHO MOCTYMAIOUIEH BOABI 32 CUET TEIUIOTHI,
MOJy4YaeMOW MPHU CKHUTAHUM OPraHUYECKOro TOIUIMBA. Temmeparypa B 30HE
AKTUBHOTO TOPEHHUS B TOMOYHOW Kamepe Moxker mocturath 1500 - 1800°C B
3aBUCUMOCTH OT BHJa C)KMTAa€MOTO TOTUIMBA U PEKUMa TOPEHUS.

OHeprusi mapa NOPUBOJAUT BO BpalllEHWE pOTOpP NapoBod TypOuHbL. B
MpoIiecce pacimMpeHus padodero tena (mapa) B coruiaXx MOTEHIMAIbHAS dHEPrus
MEePEXOIUT B KUHETUYECKYH0, UYTO COIMPOBOXKIACTCS YBEIUYECHHUEM CKOPOCTHU
notoka. Pacmmpsisice B CTyNeHsSX TYpOWHBI, Map COBepIIaeT padoTy.
Mexannueckas SHEPTUS BpallEHUS BaJia TypOUHBI nepeaaeTcs
AJIEKTPOTEHEPATOPY, BHIPAOATHIBAIOIMIEMY dJEKTPOIHEPTHIO, KOTOpas TOCIe



MOBBIIICHUS HANPSDKEHWS B TpaHcPopMaTrope HAMPABISIETCS 10  JIHHHUSAM
AJIEKTpOIiepeaaun K MOTPEOUTEIIO.

OtpabGoTanHbiii B TypOMHE map TmoAaeTcss B  KOHJEHCATOp, Tl
KOHJIEHCUPYETCS, OTJaBas TEIUIO OXJIKIAIoled Bojie (MPYyAbl-OXJIAAUTENIN WIH
€CTECTBEHHBIE BOJIOEMBI).

Kongencatop — TemiooOMEHHBbIM —anmapar, MpeJHa3HAYEHHBIN IS
npeBpalleHust oTpaboTaBIlIero B TypOUHE Mapa B )KUJIKOE€ COCTOSIHUE — KOHJICHCAT.
OOpasyrommiicss KOHAEHCAT OTKAaYMBAETCS M3 KOHAEHcaTopa M Iocie psaa
TEXHOJIOTUYECKUX olepanuii nocrynaetr B korenl. [{ukn 3ambikaetcsi. OCHOBHBIM
MoKa3zaTelieM JSHEpPreTudeckod A(P(OEKTUBHOCTH  DJIEKTPOCTAHIIUU  SBJISETCS
koa¢uimeHT noznesHoro aerctBus (KIIJ) mo oTmycky 3JeKTpHUUECKO dHEPIruu,
Ha3bIBAEMBIA  AOCOIIOMHBIM  IJIEKMPUUECKUM Kodpduyuenmom none3nozo
oeiicmeun Inekmpocmanyuu. OH ONPEACISIETCA OTHOLICHWEM OTIYLIEHHOU
(BBIpaOOTAaHHOM) JIEKTPOIHEPTUHN K 3aTPAYCHHOM SHEPTUHU (TETUIOTE COXKKEHHOTO
TorumBa) u coctanisieT 35 — 40%.

Temmosnexkrpouentpanu TIL]

TemnnosneKkTpoLueHTpaIn OTITYCKAIOT JIEKTPOIHEPTHUIO MOTPEOUTEITIO, TAK KE
kak U KOC (KOHJEHCAllMOHHBIE DJJIEKTPUYECKUE CTAHIIMH), U KPOME JTOTO
TEIUIOBYIO SHEPTUI0 B BHJE Mapa W ropsyedl BOJbI I TEXHOJOTUYECKUX HYK]I
MPOU3BOJICTBA M TOpsiY€ BOJBI JJIi KOMMYHaJIbHO-OBITOBOIO TMOTpeOJIeHUs
(oromuienue, ropsauee BogocHadxenue). [Tpu Takoil KOMOMHUPOBAHHOW BBIPAOOTKE
TEIUIOBOM U DJEKTPUUYECKONW HHEPIMU B TEIUIOBYIO CETh OTHAETCA TJIaBHBIM
oOpazoM TeryioTa 0TpaboTaBIIEro B TypOMHAX mapa (Wid rasza), YTo MPUBOIUT K
CHIDKEHUIO pacxoja TtommmBa Ha 25 — 30% mno ¢ paBHEHUIO C pa3feiabHOU
BbIpaObOTKON snekTposHeprun Ha KOC u TemnoTsl B palOHHBIX KOTEJbHBIX.
[TockoJbKy Jj1s1 TPOU3BOJICTBEHHBIX U OBITOBBIX HYXKJ TpeOyeTcs map Wiu Boja B
OTHOCHUTEJIbHO IIMPOKOM JHana3oHe TemmepaTyp H JaBieHud, Ha TOI]
MPUMEHSIOTCS TeTUIO(UKAIIMOHHBIC TYPOUHBI Pa3JIMUYHBIX TUIIOB B 3aBUCUMOCTH OT
XapakTepa MmoTpeOaeHuUs TETUIOTHI.

PajioHHbIE KOTEIbHbIEC

PailonHble  KOTEIbHBIE  MpEJHA3HAYEHbl  JUISI  LEHTPAIU30BAaHHOTO
TEIJIOCHA0KEHUSI TPOMBIIIICHHOCTH U S>KWJIMITHO-KOMMYHAJIBHOTO XO3SIMCTBA, a
TaKXK€ JIJI1 TOKPBITUS THKOBBIX TEIJIOBBIX HArpy30K B TEIUIO()HUKAIMOHHBIX
cucrtemax. CoopyxeHue ux TpeOyeT MEHBIINX KalUuTaIOBIOKEHUN U MOXET OBbITh
MPOBEJIEHO B 0o0Jjiee KOPOTKUE CPOKU, yeM coopykenue TOILl Toi ke TersioBoi
MOITHOCTH. [103TOMY BO MHOTHX Cily4asx TerIopUKaIri0 pailOHOB HAUMHAIOT CO
CTPOUTENBCTBA palOHHBIX KOTeNbHbIX. Jlo BBoAa B paboty TOLl 3Tu KoTenpHbIE
SIBJISIIOTCS OCHOBHBIM HMCTOYHHUKOM TeruiocHaOkeHus paiioHa. Ilocie BBoga TOILL
OHM HMCIOJIB3YIOTCS B Ka4eCTBE MUKOBBIX. KOTEIbHBIE COOPYKAOT Ha IJIOMIAJAKaX
TOIl wimu B paiioHax TerionoTpediieHus. B HUX yCTaHABIMBAaIOT BOJOTPEHHBIC
KOTJIbl WJIM TIApOBbIE KOTIBI HU3KOTO naBieHus (1,2 — 2,4 Mmna). Beibop Tuma
KOTJIOB B KOTEJIbHOW TMPOUZBOAUTCS HA OCHOBE TEXHUKO-DKOHOMUYECKHUX
pacyeToB.



3. ATOMHBIE YIeKkTpruueckue cranuuu AJC

ADC 1o cBoell CyTH TakxKe SIBIISIETCS TEIIOBOM AJIEKTPOCTAHIIMEH U UMEET Ty
e TPUHIUITUABHYI0 cXeMy. TOJbKO BMECTO KOTJIa-laporeHeparopa, B KOTOPOM
CXKUTAETCs OpraHn4YecKoe TOIUIMBO, UCTIONB3YeTCs AepHbIN peakTop. BHyTpusinepHas
SHEPTUs MPEBPAILIACTCS B TEIUIOBYIO SHEPTHIO Mapa, KOTopast 3aTeM — B MEXaHHUUYECKYIO
DHEPTUI0 BpallleHHsl TypOOoreHepaTtopa M B 3JIEKTPHUYECKYIO SHepruro. B xauectse
TOIUIMBA HCIOJIBb3YETCS. OGOTAICHHBINA ypaH (OCHOBHOI KoMmoHeHT U>). TerioBble
CXEMbl aTOMHBIX OJJIGKTPOCTAHLIMKA 3aBHCIAT OT THIA peEaKkTopa, BUIA
TEIUIOHOCUTENIS, COCTaBa O0OpYyNOBaHUS. TEIUIOBBIE CXEMbl MOTYT OBITh OJHO-,
JIBYX- U TPEXKOHTYPHBIMH.

B oonokonmypheix cxemax map BbIpa0ATHIBAETCS HEMOCPEICTBEHHO B
peaktope. IlomydyeHHass mapoBojsiHasi cCMech Mojaercs B OapabaH-cemaparop,
OTCEMApUPOBAHHBIM HACBHIIIEHHBI TMap TMOCTyHaeT B TMAapoOBYIO TypOUHY.
OTtpaboTaHHBIN B TypOMHE Map KOHIACHCUPYETCA, U KOHJCHCAT [UPKYJISIIMOHHBIM
HacocoM mojaercss B peakrop. OJHOKOHTypHas cxema HauOojiee NpocTa B
KOHCTPYKTUBHOM OTHOILIEHUHU M JIOCTAaTOYHO SKOHOMHUYHA. OHAKO pabouee Telo
Ha BBIXOJIE W3 PEAKTOpa CTAHOBUTCA PATUOAKTUBHBIM, YTO MPEIBSIBISET
NOBBILICHHBIE TPEOOBaHUSA K OMOJOTMYECKOW 3allUTEe U 3aTPYIHSET MPOBEICHUE
KOHTPOJISL U PEMOHTa 000pYJOBaHMUS.

B ogyxxonmypusix cxemax CymecTBYIOT JIBa CAMOCTOSITEIbHBIX KOHTYpA.
KoHTyp TemioHOoCUTENsl — MEpPBBIM; KOHTYp pabouero Tena — BTopo. OOiee
o0opynoBaHue OOOMX KOHTYPOB — TmaporeHepatop. HarpeTsiii B peaxTope
TEIJIOHOCUTENh MOCTYIAET B ApOreHepaTop, I7i€ OTAAET CBOIO TEIIOTY pabodyemy
TeTy W TPH TOMOIIM TJIABHOTO LHMPKYJIAIMOHHOTO HAcoca BO3BpaIlaeTcs B
peaxtop. [lomydenHslil B maporerepaTope nap mojaaercs B TypOMHY, COBEpIIIAeT B
Hell pa0oTy, KOHIEHCUPYETCsl, KOHACHCAT MUTATEJbHBIM HAacOCOM IOJaeTcs B
naporenepatop. Hanuuue mnaporeHeparopa XOTs M YCIOXHSIET YCTaHOBKY H
YMEHBILIAET €€ YKOHOMUYHOCTh, HO MPEMATCTBYET MOSIBICHUIO PallOaKTUBHOCTU
BO BTOPOM KOHTYpe.

B mpexxkonmypuoii cxeme TEIJIOHOCUTENSIMUA TIEPBOTO KOHTYpa CIIyKat
JKUJIKAE€ METAJUIbI, HAIPUMEP HaTpul. PalMOaKTUBHBIA HATPUK NEPBOrO KOHTYypa
U3 peaKkTopa HaIpaBiseTCs B TEIUNIOOOMEHHHK, T/I€ OTHAeT TEIUIOTY HaTPHIO
IPOMEXYTOUYHOTO KOHTYpa, W UUPKYISIIMOHHBIM HACOCOM BO3BpAIAeTCS B
peakrtop. JlaBeHue HaTpHUs B MPOMEKYTOYHOM KOHTYpE BBIIIE, YEM B IIEPBOM, JIJIsI
UCKJTIOYCHHSI YTEUCK PalMOaKTUBHOTO HaTpus. HaTpuii mpoMeKyTOYHOTO KOHTYypa
OT/IaeT TEIUIOTY B MaporeHepaTope paboueMy Teny (BOJE) TPEThEro KOHTYypa.
OOpazyromuiics B maporesepaTope nap noctynaer B TypOuHy, CoBepIlaeT padbory,
KOHJCHCUPYETCS W TMHTATeIbHBIM HACOCOM TIOJIA€TCS B  IMApOTEHEPATop.
TpexkoHTypHas cxema TpedyeT OOMJBINMX 3aTpaT, HO oOecreuynBaeT 6e30MacHyo
HKCIUTyaTaIMI0 PeaKkTopa.

Pa6ora ADC mno TEXHOJOrMYECKUM YCIOBHSM OTJIMYAeTcs OT pPabOThI
TEIJIOBOM 3NeKTpocTaHUUU. OCHOGHbIM pasiuyuem  ABISETCS TO, YTO pOJIb
WCTOYHHUKA TEIJIOTHl Ha TEIUIOBOM AJIEKTPOCTAHIIMM WTPAET MapoBOM KOTEN, B
KOTOPOM CXKUTAeTCsd OpraHuyeckoe TomimBo, a Ha ADC — sAepHbId peakTop,



TEIUIOTa B KOTOPOM BBIJIEJSIETCA B pE3yJbTaTe MACJICHUS SIAEPHOTO TOIUIMBA.
SAnepHoe TOIMBO 00J1aa€T BHICOKOW TETNIOTBOPHOM CIIOCOOHOCTHIO (B MUJUTMOHBI
pa3 Bblllle, 4YeM opraHudeckoe). B mpomecce pabOThl sIepHOTO peakTopa
oOpasyercsi 0O0JbIIOE KOJWYECTBO PAAMOAKTUBHBIX BELIECTB B  TOIUIMBE,
KOHCTPYKIIMOHHBIX ~Marepuainax, TterioHocutene. Iloatomy ADC sBusercs
NOTEHIIMAIbHBIM MCTOYHUKOM PATUALMOHHON OMACHOCTH JJisi 0OCTY>KHUBAIOIIETO
NepPCOHANIa, a TAaKXKe JIJIsi OKPYKAIOIIEro HACEJICHHMs], YTO TOBBIIIAET TPeOOBAHUS K
HAJKHOCTU U O€30IIaCHOCTH €€ KCILTyaTaluu.

4. I'maposraekrpoctanuuu ')C

I'unpoanektpuueckass craHmuss (['DC) — KOMIUIEKC COOpPYKEHHH W
00Opy1I0BaHUs, OCPEACTBOM KOTOPBIX SHEPrUsi MOTOKAa BOJBI MpeoOpa3yercs B
EeKTpUYecKyro sHepruro. [DC  coctouT U3  IOCIENOBAaTENBHOM  LENH
TUIPOTEXHUYECKHUX COOPY’KEHHUH, o0ecreunBaromux HEOO0XOUMYO
KOHLIEHTPAlMI0O TOTOKAa BOJBI W CO3JaHHE HANopa, W 3HEPreTHYECKOro
0o0opy10oBaHus, IPEOOPaA3yIOUIET0 YHEPTUI0 ABMKYLIEHCS MOJ HAaopoOM BOJbI B
MEXaHUYECKYI0 YHEPIHI0 BPAILLEHUs, KOTOPasi, B CBOIO OUepeib, IpeodpazyeTcs B
AJIEKTpUYecKyto sHepruto. OcHOBHoe »3HepreTuueckoe oOopyaoBanue ['OC
pasmemaerca B 3maHud  [OC: B MalmIMHHOM 3all€  JJEKTPOCTAHIMU —
TUApOarperaThl, BCIOMOraTeabHOE 000pYI0BaHUE, YCTPOWCTBA aBTOMATUYECKOIO
YIOPABJICHUS U KOHTPOJIS; B LIEHTPAIBHOM MOCTY YIpPaBJIEHUS — MyJIbT ONeparopa-
JUCIieTYepa UM aBTOOIEPATOP THIPOIIEKTPOCTAHIUH.

[loBpnaromas TpaHcopmaropHasi MOJCTAHIMS pa3MelaeTcss Kak BHYTPH
3manust [DOC, Tak W B OTHCNBHBIX 3JAHUSIX WM HA OTKPBITBIX IUIOIIAAKAX.
Pacnipenenurenbapie yCTPOKWCTBA 3a4aCTyH0 PACIoOJararoTCsl Ha OTKPBITOW IIJIOLIAJIKE.
3nmanrie '9C Moxer OBITh pa3leiNeHO Ha CEKIMH C OJHUM WM HECKOJbKUMH
arperataMy M BCTIOMOTaTeJIbHbIM OOOpPYIOBAHMEM, OTAEIEHHBIE OT CMEKHBIX YacTel
3IAHUSL.

ITpu 3nannu 'SC unm BHYTpU HEro CO3JA€TCSl MOHTa)KHAsl TUIOIIAIKA IS
COOpPKM U PEMOHTa PA3IUYHOrO0 00OpPYAOBaHHUS, BCIIOMOTATEIbHBIX ONEpanuil mo
obcmyxkuBanuto ['3C.

ITo ycranoBneHHoit momHoctd (B MBT) paznuuator ['DC  MoiHbIe
(cB. 250), cpennuie (mo 25) u mansie (10 5). MomnHocTs 'DC 3aBucUT OT Hamopa
Hs (pa3sHoctn ypoBHEH BepxHEro M HIDKHEro Obeda), pacxoda BOJBI,
ucrnosb3zyemMoro B ruapotypounax, u KIIJ| ruppoarperara. [lo psany npuuuH
(BciencTBHe, HApuUMEp CE30HHBIX HW3MEHEHUH YpPOBHS BOJbl B BOJOEMAX,
HEIMOCTOSIHCTBA HAarpy3Kd SHEPrOCUCTEMbI, PEMOHTA THUAPOArperaToB WU
TMIPOTEXHUYECKUX COOPYKEHHl M T. I.) HAalloOp M PacXoJ BOJbI HENPEPHIBHO
MeHsArTcs. Kpome Toro, MeHsiercs pacxol npu peryinupoBanuud momHocta 1'9C.
PaznuuaroT ronuyHbIi, HEETBHBIN U CYTOYHBIN ITUKIIBI pexkuma padoTsl ['DC.

I[lo wmakcuManmpHO  Hcnodb3yeMoMy  Hamopy I'OC  nenstcs  Ha
BbICOKOHamopHbele (O6omee 60 ™), cpegHeHamopubie (0T 25 g0 60 M) u
HU3KOHAMopHbIE (0T 3 10 25 M). Ha paBHUHHBIX peKax HAMoOPbl PEIKO MPEBBIIIAIOT



100 M, B TOpHBIX YCJIOBUSX MOCPEICTBOM IIOTUHBI MOKHO CO3/1aBaTh HAIMOPHI 10
300 m u Oonee, a ¢ moMomslo aepuBanuu — 10 1500 M. Knaccudukanus mno
Haropy NpuOJM3UTEILHO COOTBETCTBYET THUIIAM MPUMEHSEMOTO YHEPreTHYECKOTO
o0opyioBaHUs: Ha BBICOKOHAMOPHBIX [ 9C MpUMEHSIOT KOBIIOBBIE U paJialibHO-
OCeBble  TypOMHBI €  METAUIMYECKUMHM  CIHUPAJbHBIMM  KamMepamu; Ha

CPCAHCHAIIOPHBIX — IIOBOPOTHOJIOIIACTHBIC MW PaJHUAIIBHO-OCCBLIC Typ6I/IHLI C
’KeJ1e300€ TOHHBIMHU )41 MCTAJNIMYCCKUMH CIIMpaJIbHBIMH KaMCpaMu, Ha
HU3KOHAIIOPHBIX —  ITOBOPOTHOJIOIIACTHBLIC Typ6I/IHBI B  JKeIe300€TOHHBIX

CIUpPAIBHBIX KaMmepax, WMHOTJa TOPHU30HTAJbHBIC TYpOWHBI B Karcyjgax WU B
OTKpBITBIX Kamepax. [loapasnenenune I'DOC mo ucnosib3yeMOMy Hamopy HMeEeT
NPUOJIM3UTENBHBIN, YCIOBHBIA XapaKTep.

[To xapakTepy MCHOJIB30BAHUS BOJABI U YCIOBHSIM paboThl paznuyaoT ['9C
Ha OBITOBOM CTOKE 0O€3 pEryjIupOBaHHs, C CYTOYHBIM, HEAEIbHBIM, CE30HHBIM
(romoBBIM) M MHOTOJIETHUM peryiaupoBanuemM. OtnenbHbie ['9C wim Kackaibl
['DC, kak mnpaBwiio, pabOTalOT B CHUCTEME COBMECTHO C KOHJIEHCAIIMOHHBIMU
anektpoctaniuamu  (KOC), rtemnoanekrpouentpaamu  (TIL]), aroMHbIMU
anekTpoctaniuamMu  (ADC), razorypOunHbiMU ycTaHoBKamu (['TVY), npuuem
B 3aBUCMMOCTH OT XapakTepa ydacTHsi B TOKPHITUM Tpaduka Harpy3Ku
sHeprocucteMbl ['DC MoryT ObITh 6a3UCHBIMH, MMOJTYITUKOBBIMHU U MTUKOBBIMH.

Baxxneiiast 0coOEHHOCTb THIPOIHEPTETUUECKUX PECYPCOB IO CPABHEHUIO C
TOIUIMBHO-PHEPI€TUUECKUMHU PECYpCaMU — UX HENpEephIBHAS BO30OHOBISIEMOCT.
OrcyrctBue mnorpedbHocth B TommBe s 1'OC  omnpenenser HU3KYIO
cebectouMocTh  BbIpabdaTeiBaeMoii Ha ['OC  anektposneprun. I[loatomy
coopyxkeauto ['DC, HECMOTps Ha 3HAYUTENIBHBIE, YACIbHBIE KAMUTAIOBIOXKCHUS
Ha | KBT yCTaHOBIEHHON MOIIHOCTH U MPOJOHKUTEIBHBIE CPOKU CTPOUTENIHCTBA,
NPUAABAIOCH M TMpHUAAETCS OOJIbIIOE 3HAYEHHE, OCOOEHHO KOTJa 3TO CBS3aHO
C pa3MELICHUEM 3JIEKTPOEMKHX ITPOU3BOJICTB.

Haunbonee cnoxxHbIMU TIpoOieMaMu THIPOIHEPTETHKU SIBIAIOTCS: yIiepo,
HAHOCHUMBIH OKpYKaroIieh cpeae (0COOCHHO OT 3aTOIUICHMsI OOJIBIIUX TUIOIIAACH
MIPY CO3/IaHWY BOAOXPAHWIINIL), 3aMJIMBAHUE TUIOTHUH, KOPPO3USI TUIPOTYPOUH U B
CpPaBHEHUS C TEIJIOBBIMH DJIEKTPOCTAHITUSIMU OOJIbIIINE KalUTAIbHBIE 3aTPaThl Ha
ux coopyxenue. [lo3TOMy NEpCHEKTUBHBIM B HACTOSIIEE BpPEMS SBISIETCS
UCIIOJIb30BaHUE TUJPOIHEPTEeTHUECKUX PECYpPCOB MajblX pek 0e3 co3naHus
HCKYCCTBEHHBIX BOJOXPAHUIIUIIL.

Pb — mnpeumymecTBeHHO paBHUHHAs CTpaHa, TEM HE MEHeEe, Yy Hee €CTh
TUIPOIHEPTETUUECKHE pecypehl. DHepreTtuueckas nporpamma Pb go 2010 r. B
KaueCTBE OCHOBHBIX HaIlPaBJICHUM pa3BUTHUS MaJIOW THUIPOIHEPreTUKU B
pecnyOiiMKe npeaycMaTpuBaeT:

- BOCCTaHOBJICHUE paHee CYIIIECTBOBABIIIMX MaJTbIX
TUAPOIJEKTPOCTAHIIMM ~ HA  CYHIECTBYIOIIMX  BOJOXPAHWIMINAX  MyTEM
KaIMMTAIbHOTO PEMOHTA U YaCTUYHON 3aMEHBI 000PYI0BAHUS;

- coopykeHue  HOBbIXx Manbix [DC  Ha  BOAOXpaHUIUIIAX
HEIHEPreTUYECKOT0 Ha3HauUeHus Oe3 3aTOIICHHUS;

- coopykenre Manbsix ['9C Ha MPOMBIIIIIICHHBIX BOJ0COOpax;



- coopykenne OecmioTuHHBIX (pycinoBbix) ['DC Ha pekax co
3HAYUTENBHBIMU PACX0OIaMH BOJIBI.

baccelinbl pex 3anmagHas /[BuHa u Heman, mpoTekaromux Mo TEPPUTOPUU
bemapycu, OTHOCATCS K 30HaAM BBICOKOTO THMAPOIHEPre€TUYECKOrO MOTEHIMANa, 1
UCIIOJB30BaHUE €ro eme Hamedanoch B 40 rogpl MHyTeM CTPOUTENBCTBA
MHOTOCTYIeHYaThIX KackaaoB ['IC.

OmHn W3 MEpBBIX THUIPOIEKTPUYECKMX YCTAHOBOK MOLIHOCTBIO BCEro B
HECKOJIbKO coTeH BT Obutn coopyxensl B 1876 — 81 rr. B Illtanracce u Jlaydene
(I'epmanust), Ipeiicaiine (Anrmwmst). Pazutie [D9C u  uX TOPOMBIIUIEHHOE
UCIOJIb30BAHUE TECHO CBS3aHO C MPOOJIEMOM Mepesadd 3JEKTPOIHEPIMu  Ha
paccTosHUE: KaK MpaBUIIo, MecTa, Hanbosee yaoOHble At coopyxenus ['OC, ynaneHsl
OT OCHOBHBIX OTPEOUTENEN AEKTPO3HEPTHH. [IpOTHKEHHOCTh CYILIECTBOBABILKX B TO
BpeMs1 JIMHUM 3JIEKTponepead He npesbiuana 5 — 10 kM, camas JyMHHast JIMHUS — 57
KM.

B 60-x rT. nponioro Beka HaMeTUiIach TEHACHIMS K CHUKeHHo n1oau ['9C
B 00IIeM MHPOBOM IPOU3BOJCTBE JJIEKTPOIHEPIMM M BCe OOJbIIEMY
ucnons3oBanuto ['DC nns nmokpeiThs NUKOBBIX Harpy3ok. K 1970 r. Bcemu ['DC
MHUpa npousBoauiIock 0kojao 1000 miipa. KBT-4 3i€KTposHepruu B roi. Ilpuuewm,
HauuHasg ¢ 1960 r. monst '9C B MUPOBOM MPOU3BOACTBE CHUXkKAJIACh B CPEIHEM 32
ron npumepHo Ha 0,7 %. Ocobenno ObicTpo cHikaercs noist [DC B oOmiem
IPOU3BOJCTBE  DJIEKTPORHEPrMM B paHee  TPAJULUMOHHO  CUMUTABIIUXCSA
«ruaposHeprernyeckumm» crpanax (Lseiapus, ABctpus, OuHisHans, AnoHUS,
Kanana, otyactu @panHims), T. K. UX DKOHOMHYECKUH THIPOIHEPreTHUYECKUI
NOTEHIMAJ IPAKTUYECKH UCUEpIaH.

BepHyThCH B OrjiaBjieHHUE




TEMA 4. HetpaaullnoHHbIE ICTOYHUKU SHEPTUU

1. XapaKTepHuCTHKa HSTPAJIUIIMOHHON YHEPIrEeTUKHU

2. IIpsimoe npeoOpa3oBaHKE COJIHECUYHON YHEPIHH.

3. Berposnepreruka. BerposHeprernueckuii norenmnuan Phb.

4. TennoBasi >Heprus 3eMJIH.

5. Dxonormueckasd dbGOEKTHBHOCTh PA3IMUHBIX CHOCOOOB MOJIYUECHHSA
DJIEKTPOIHEPTHH.

1. HeTpaauumoHHble U B0O300HOBJIIeMbl€ HCTOYHHKH JHEPI'Un

[log HETpaguIIMOHHBIMM ¥ BO300HOBISIEMBIMA HCTOYHHKAMU SHEPTUU
MOHMMAIOTCS MCTOYHUKHU SJIEKTPUYECKOM M TEIUIOBOW SHEPIUH, HCHOJIb3YIOLIUE
DHEPreTUUYECKUE PECYPChl PEK, BOJOXPAHUIIWIL M MPOMBIIUIEHHBIX BOJOCTOKOB,
HHEPTHUIO BETPA, COJHIIA, PEAYLHIUPYEMOTO MPUPOIHOTO raza, Omomacchl (BKIOYAs
JIPEBECHBIE OTXO/IbI), CTOUYHBIX BOJI U TBEPBIX OBITOBBIX OTXOJIOB.

l'ocynapcTtBenHast »Hepretudeckas mnporpamma PBb  npemycmarpuBaer
UCIIOJIb30BAaHUE HETPATUIIMOHHBIX U BO300OHOBIISIEMBIX HMCTOYHUKOB JHEPTUU B
Hapactalommx wmacmrabax. C  y4eToM TPUPOJHBIX YCIOBHUM — 3TO W
reorpa)uyeckoe IMOJIOKEHWE, U METEOPOJIOTMYECKUE YCIOBHUS PECHyOINKU
MPEANOUYTCHUE OTIACTCSI MAJIbIM THIPOIJICKTPOCTAHIIUSM, BETPOBBIM YCTAaHOBKAM,
OMOPHEPreTUYECKUM  YCTAHOBKAaM, YCTAHOBKaM i1 CXKWUTaHWUSI  OTXOJOB
PaCTEHHMEBOJICTBA U OBITOBBIX OTXOJOB, TelIMOBOjJoNIoAOrpeBaressiM. [Iporpamma
OIICHUBAET MOTEHIHAI 3TUX HCTOYHUKOB B 5% OT BCEW pPaCUETHOM SKOHOMHUU
TOIUJIMBA, KOTOPYIO IUIAHUPYETCS MOJYYUTh 3a CYET BCEX MEPOIPUATHN IO
IHEPTrOCOEPEIKEHUIO.

OcHOBHOI 0COOEHHOCTBHIO BO30OHOBIIIEMBIX NCTOYHUKOB SHEPTUH SIBIISCTCS
TO, YTO BOCITPOU3BOJICTBO MX SHEPTETUUECKOTO MOTEHIIHANIa POUCXOIUT ObICTpEE,
YEeM €ro pacxoJ0BaHUE.

OCHOBHBIMH UCTOYHUKAMH BO30OHOBIISIEMOM YHEPTUU SIBIISIOTCS:

1)  coJHEYHOE U3JIyYCHHE;

2)  rpaButanuonHoe B3aumojerctBue Comuna, Jlyael uw  Semi
(umeroliee CJIeICTBUEM, HAIPUMEP, MOPCKHUE TIPUIMBEI U OTJIUBHI);

3)  TeruioBas JHEPrUsA sAApa 3eMIIM, a TaKKe XUMHUYCCKHX PEaKIuil u
paIMoaKTUBHOTO pacraja B ee Heapax (MpOosBISIOMIAACS, HAmpuMep, B BHJE
reoTepMajIbHOM SHEPTHH UCTOYHUKOB TrOopsiueii BOJIbI — Iei3epoB).

2. [IpsiMmoe npeo0pa3oBaHue COJTHEYHOM YHEPIrHUH.

Coaneunvie 600onooozpesamenu (cenruosooonooozpesamenu).
[IpeoOpa3zoBaHue COJIHEYHOW SHEPTHMM B TEIUIOBYIO O0OECTEUMBACTCS 3a CUET
CIIOCOOHOCTH aTOMOB BEIIECTBA MOTJIONMIATh AJIEKTPOMarHuTHoe usnydenue. [lpu



STOM SHEPrusl JIEKTPOMArHUTHOTO M3IYUYEHHsS] MPeoOpa3yeTcss B KUHETHUUECKYIO
HHEPTUI0 aTOMOB U MOJIEKYJ BEIIECTBA, T.€. B TEIUIOBYIO 3HEpruto. Pesynbrarom
ATOTO SIBJIAETCS MOBBIIICHUE TEMIEPATyphl. [[J1s sHepreTuueckux 1enei Handosee
pacpoCTpaHEHHBIM  SIBIIIETCSI MCIIOJIb30BAHUE COJHEYHOIO M3Iy4YeHUs s
HarpeBa BOJIbl B CUCTEMaX OTOIUICHUS U TOPSAYETO BOJOCHAOKEHUS.

OHepreTuueckass mnporpamma Pb  npemycmaTpuBaeTr KpymHOCEpHUITHOE
MPOU3BOJICTBO  TE€IMOBOJOINOAOTPEBATEIBHBIX  YCTAHOBOK,  pa3pabOTaHHBIX
OenopycckuMu  ydeHbIMUA. OCHOBHBIM 3JIEMEHTOB COJIHEUHOM HarpeBaTeIbHOMN
CUCTEMBI SIBJISICTCSI TPUEMHHUK, B KOTOPOM MPOUCXOJUT IMOIJIOIIEHUE COJHEYHOTO
U3JIyYEHUS U Tepeiadya SHEPTUU KUJKOCTH.

Ilooozpesamenu 6030yxa. CoONHEUHOE U3TYUYCHHE MOKHO UCTIOIB30BATh TS
MOJIOTpEBa BO3IyXa, MPOCYIIMBAaHUS 3€pHA, Juis oborpeBa 3manuil. Ha oborpes
3MaHUN B CTpaHax C XOJIOJHBIM KJIMMATOM pPAacXOAyeTCs O TOJIOBUHBI
HSHEPreTUUYECKUX pecypcoB. CrienuanbHO CIPOCKTUPOBAHHBIE UJIU MEPECTPOCHHbBIE
3MaHUSl U1 UCIOJBb30BaHUS COJIHEYHOTO TEIUIa TO3BOJSIOT COKOHOMUTH
3HAUYUTENIbHBIE KOJMYECTBA TOIUIMBA. [lOCKONBKY TEMIONPOBOJHOCTh BO3AyXa
HAMHOTO HM)KE, YEM BOJbI, NEepefaya SHEPruud OT IMPUEMHOW IMOBEPXHOCTH K
TEIJIOHOCUTENIO (BO3AYyXY) MPOUCXOIUT HamMHoro ciabee. [loaromy HarpeBaTenu
TAaKOro THIIA Yallle BCETO M3rOTABIMBAIOT C MIEPOXOBATHIMH (ISl TypOynIHu3anuu
MOTOKA) M MMEIOIMMHU OOJIBIIYIO IJIONMIAb TMPUEMHBIMU TMOBEPXHOCTAMHU (JJIs1
YBEJIMYEHHS IOBEPXHOCTH TEIJIOOOMEHA).

Konuenmpamopsl conneunoii  nepzuu  (CoHeuHbvle KOJLIEKMOPbL).
KoH1eHTpupyIomuii KOJJIEKTOp BKJIOYAaeT B ce0s MPUEMHUK, MOTJIOIIAIOIUN
U3JIydeHUE U MPeoOpasyroluii ero B Kakou-nubo Jpyrod BHA DSHEPrUU, U
KOHIICHTPATOp, KOTOPBIM  MPEACTABISET COOOH  ONTUYECKYID  CHUCTEMY,
COOMPAIOITYIO COJTHEUHOE U3TyUYeHHUE C OOJIBIION MOBEPXHOCTH U HAIPABJISIONLYIO
ero Ha mnpueMHHK. OOBIYHO KOHIIGHTPATOp TOCTOSHHO Bpamaercs Jyis
obOecrieuenusi opueHtranmu Ha CoinHie. Yaire Bcero OH MPEACTaBISIET COOOM
3epkasio mapabdonudeckoit Gopmbl, B POKyce KOTOPOTo pacrojaraercsi MpueMHHK
U3JIYy4YEHUS.

Conneunvle cucmemvl 01A RNOAYUEHUA INEKMPOIHEPUU (CONHEUHble
nekmpocmanyuu). KoHUEHTpanus COJHEYHOM SHEPTUM IIO3BOJIAET IIOJIYy4YaTh
temmepatypsl 70 700° C, KOTOpO# JOCTATOYHO JiJisi pabOThI TEIJIOBOTO JBUTATEIIS.
Hanpumep, mnapaGonudeckuii KOHIIEHTpATOp C JuaMeTpoM 3epkaia 30 M
MO3BOJIIET CKOHIIEHTPUPOBATh MOIIHOCTh M3inyueHus nopsajaka 700 kBT, uro gaer
BO3MOXXHOCTh NOJIy4uTh 10 200 kBT snexrposHeprun. s co3maHusi COMHEUHBIX
ANIEKTPOCTAaHIIMK Ooybmioi MomHocTH (mopsaka 10 MBT) Bo3moXHBI JBa
BApUAHTA: PACCPEAOTOUYCHHBIE KOJUIEKTOPHI U CUCTEMBI C LIECHTPAIIBHOU COJIHEYHOM
OarHex.

Ilpsamoe  mpeobpazosanue  CONHEYHOU  dHepeUU 8  INEKMPUUECK)IO
(pomosnexmpuueckue npeobpazosamenu) CTAHOBHUTCS BO3MOXHBIM  IpU
WCIIOJIb30BaHUU TAKOTO (PU3UYECKOTO SIBJICHUSI, KaK ghomoagghexm.

Domorggexmom nazvigaromcea neKmpuieckue A6J1eHuUs, RPOUCXooaujue
npuU 0CéeUieHUU BeULeCHBA C6EMOM, d UMEHHO. BBIXO]l AIEKTPOHOB U3 METAJIOB
(boTodnmekTpuueckasi SMHCCHUS, WM BHEmHUW (oTodrddekrt);, nepemerieHrue



3apsSA0B Yepe3 TpaHUIly pasjena IOJYIPOBOJAHUKOB C Pa3IUYHBIMU THUIIAMHU
MPOBOAUMOCTH  (BEHTWJIBHBIN  (poTOddPekT); Mu3MEeHEeHHe  DICKTPUUYECKOM
POBOAUMOCTH ((hOTOIIPOBOIUMOCT ).

[Ipu ocBemieHUM TpaHUIBl pa3fesia MOJYNPOBOJAHUKOB C Pa3IUYHBIMU
TUMIAaMU TPOBOJUMOCTH (p — M) MEXKIYy HHUMHM YCTaHABIMBAETCS Pa3HOCTh
noteHuanoB (Gporod/C). DTo sBiIeHUE HA3BIBAETCS BEHTUILHBIM (HOTOIPPeKkTOM
Ha KOTOPOM OCHOBAHO CO37aHue (POTORIEKTPUUECKUX Mpeodpa3oBaTesieil sHeprun
(comHeyHBIX  dJEMEHTOB u  Oatapeit). Hambonee  pacrnpocTpaHEHHBIM
MOJyIPOBOJTHUKOM, HCHOJB3YEeMBbIM JUIsI CO3/[aHUSA COJHEYHBIX SJIEMEHTOB,
ABJISIETCSA KDEMHUU.

IesiMo3HepreTuka — coyIHEYHAsl PHEPIeTUKA, BO BCEM MHpPE Pa3BUBACTCS
OBICTPBIMH TEMITAMH U B CAMBIX Pa3HBIX HAIIPABICHUIX

3. BerpoyHepreruka

CymiecTByIOT NPEmsITCTBUS MaKCUMAJIBHOTO HUCIIOIb30BAaHUs SHEPTHH BETPA
— HETOCTOSIHCTBO €T0 HaIlPaBJICHUS U CUJIbl U HEOOXOAMMOCTh aKKyMYJIUPOBAHUS
HHEPrUM Ha Cilydaidl OTCYTCTBHUS BeTpa. [lo3TOMy BETposHEpreTHKa MOXKET OBITh
OJIHUM H3 IIyTEH IOJIyYEHUs AONOJHUTEIBHON YHEPTUH, TIO3BOJISAIOIICH COKPATUTH
pacxoJ OpraHuyeckoro TormauBa. IIpoOiieMa akKyMyJIHMpOBAaHMS SHEPrUd —
CTOMMOCTh ~ aKKyMyJATOpoB  nocturaer A0 20% oOT CcToMMOCTH  BCEH
BETPOYCTAHOBKH.

YcerpolicTBa, mpeoOpa3yronme HEPruio BETpa B MOJIE3HYI0 MEXAHUUYECKYIO,
DIEKTPUYECKYIO WA TEIIOBYIO BH/IbI JHEPIUH, Ha3bIBAIOTCS
BETPOHEpPreTHUecKuMu ycranoBkamu (BOY), nunu BeTpoycTaHOBKaMH.

OCHOBHBIMH 3JIEMEHTaMH BETPOIEKTPOrE€HEPATOPOB SIBIISIIOTCS:

1) coOCTBEHHO BETPOYCTAaHOBKA;

2) SIEKTPOTEHEPaTOP;

3) cucrtema ympaBJieHMs MapamMeTpaMu T€HEpPUPYEMOM 3JIEKTPOIHEPTUHU B
3aBUCHMOCTH OT U3MEHEHMS CUJIbl BETPA U CKOPOCTH BPALLCHUS BETPOKOJIECA,

4) Tak Kak mepuojbl Oe3BeTpUst HEU30EKHBI, TO JIJIsl UCKITIOUEHUs TiepeboeB
B JJIEKTpocHaOxkeHun BDOY NOMKHBI UMETh aKKyMYJSTOPHI AJIEKTPHUUECKON
PHEPruM WM OBITh 3amapajuiesIeHbl C 3JIEKTPOIHEPreTUUYECKUMHU YCTaHOBKaMU
npyrux TunoB. OIHUM U3 criocoOOB yIpaBieHus 3eKTposHeprueit BOY sBnsercs
BBINIPSIMJIEHHE TepeMeHHOoro Toka BDOY wu 3arem mnpeoOpa3zoBaHue ero B
NEPEMEHHBIN TOK € 3a/IaHHBIMU CTAOMJIM3UPOBAHHBIMU ITapaMeTpamHu.

Berposneprernuecknii norenuuan Pb. Dueprernueckas nporpamma Pb
NpEeAyCMaTPUBAET IPUMEHEHHE BETPOIHEPIETUYECKUX PECYPCOB Uil IMPUBOJA
HAaCOCHBIX YCTaHOBOK U B Ka4€CTBE UCTOYHUKOB DHEPIUM IS DJIEKTPOABUTATEIIEH.
OTu 00JaCTH NPUMEHEHUS XapaKTepU3yIOTCd MHUHHUMAJIbHBIMU TPEOOBAHUSAMU K
KA4eCTBY JJIEKTPUUECKOU IHEPIUH, YTO MO3BOJIIET PE3KO YIPOCTUTH U yICIIEBUTH
B3Y. OcobeHHO MEepCHEeKTUBHBIM CUUTAETCS UX HCIOJIb30BAaHHE B COUYETAHUU C
MaJbIMH TUAPOITEKTPOCTAHIUAMM JIJIs1 IEPEKAYKHA BOJBI.



JHeprusi npujauBoB. [IpunuBHbIE KoneOaHUS YPOBHS OKeaHa TUTAHETHI
NpeacKa3yeMbl U CBSI3aHbl C TPABUTAIMOHHBIM BO3jelcTBUEM JIyHbI Ha BOJHBIE
npoctpancTBa 3emin. OCHOBHBbIE MEPUOMABI AITHX KOJI€OAHUN -— CYTOYHbBIE
MPOJOJKUTEIBHOCTBIO OKOJIO 24 4. W MOJIyCYyTOYHbIE — OKOJio 12 9 25 MuH.
Pa3HoCcTh MeXAy TOCIIEeOBAaTEIbHBIMA CaMbIM BBICOKMM W CaMbiM HU3KUM
ypoBHsiMH BoAbl coctaBisieT 0,5 10 m (BeicoTa mpuiuBa). Bo Bpemsi npuianBoB U
OTJIMBOB TMEPEMEIIEHNE BOJIHBIX Macc 00pa3yeT MPUIIMBHBIE TEYEHHS, CKOPOCTb
KOTOPBIX B MIPUOPEKHBIX MPOTUBAX U MEXKTY OCTPOBAMHU MOXKET JOCTUTATh 5 M/C.
N3 coBpeMeHHBIX mnpwiMBHBIX 3nekTpocTanuuii (II9C) nHanbomee xopoio
W3BECTHBI KpymHOMacmiTaOHas »snekTpocTtanius Paxc (bperanp, ®panmwms) u
HebOobIas onbiTHaS cranius B Kucnoii ['ybe na moGepexne bapeniieBa mopsi.

Hcnonb30BaHue CeIbCKOX03AHCTBEHHBIX M TOPOJICKUX OTX010B

HaBo3, coinoma, OTXOJbpl caxapHOro IPOM3BOJCTBA SIBJISIOTCS CHIPHEM IS
MIPOU3BOJICTBA MCKYCCTBEHHOTO Ta3000pa3HOTO U KHUJIKOTO TOIUIMBA, OCHOBHBIM
MPOIIECCOM MPEBPALICHUS CEIbX030TX0I0B B TOPIOUUI ra3, COAEpKAIIUA METaH U
JIBYOKHUCH YTIIEpOJIa, SIBJISIETCS COpakMBaHUE OpraHUYECKOW yacTu. TexHoJIorus
nepepabOTKM HaBo3a B MeTaH (Omoras) CBOJAUTCA K pa30aBIICHUIO BOJIOH,
COpa)XKMBAHUIO B METAHTEHKE B YCJIOBHSX MEpPEMEIIMBAHUS MPU TEMIEpaType 0
60 °C. O06pa3yromuiicss ra3 KOMIPECCOPOM HAIPABISETCS B TOIUIMBHYIO CUCTEMY
(mpenBapuTeNbHO BO3MOXKHO OTNIEJICHUE JIBYOKHUCH yriiepoja). TBepablii ocTaToOK
TEXHOJIOTUH UCIIONB3YETCs KaK yaoOpeHue.

B Hacrosimiee BpeMst Bce OoJibliee 3HAUEHHE MPUOOPETAET HUCIOIb30BAHUE
TOPOJICKMX OTXOJIOB JUIsl MPOM3BOJACTBA TEIJIOBOM 3Hepruu. [lpu sTomM OTXO0ABI
CKUTAIOTCS B CIIEITUATBHBIX MyCOPOCIKHUTATEIBHBIX YCTAHOBKAX, a TaK JK€ B TOMKAX
koTioB TOC B kauectBe npucagku (10 10%) k ocHoBHOMY TOIuBY. B cpegnem
BbIJIeJIEHHE OBITOBBIX OTX0JI0B B ropojie coctanisieT 400 ... 500 kr/rox Ha OHOTO
YyeJIoBeKa, B CEIBCKOM MeECTHOCTH — okoio 200 Kr/roxa, dYTo SIBISETCS
CYIIIECTBEHHBIM pe3epBOM sHeproHoctensa. OmaHaKo Henb3si 3a0bIBaTh O HU3KOM
KaueCcTBE TaKOro "Torsuaa'.

4. TensioBasi yHeprus 3eMJin

I'eomepmanvnana snepeus 3emnu, OOYCIOBICHHAs PaguOaKTUBHBIM
pacrajioM B He/Ipax, B 1I€JIOM OIEHUBAETCS MOIIHOCTHIO 0Kosi0 32TBT. Ecnu Ob1 ee
BBIXOJI K TIOBEPXHOCTHU 3eMJIM ObLJI paBHOMEPHBIM, TO OHA Oblja Obl HEMPHUTOHA
JUIs1 Ucnofib3oBanus. OTHAKO 3HAYUTEIbHBIE €€ BhIXObI JIOKAIM30BaHbI B pailoHax
BYJIKAHUYECKOW aKTUBHOCTH, IJIe KOHIIEHTPAIUsI MOJ3€MHOTO TEIIa BO MHOTO pa3
oosbie. Ilo pesynbraram 00cCiie10BaHUS TAKUX PAaiOHOB reoTepMaibHbBIE PECYPChI
MUpa, B MPUHIIATIC JOCTYITHBIE JIJIsi UCTOJIb30BaHUs, onleHeHbl B 140 I'Bt. O6mas
yctaHoBlieHHas: momHocTh reoTOC B mupe (CIUA, Uranus, Hosas 3enanaus,
Mekcuka, Anounust, Ucnanaus, Poccus u ap.) He npessbinaet 1,5 I'BT (B nepecuete
Ha 3JIEKTPOSHEPTHUIO).

I'opstammu ncrounnkamu Takxke 6oratel Kamuatka u Kypunbckue octpoBa —
palioHBl COBPEMEHHOTO BYyJKaHW3Ma. McTouHukw, (GOHTAHUPYIONIME MapoM U



KHUIISITKOM, U3BECTHBI B ATUX KpasiX JaBHO (HEKOTOPBIE U3 HUX OMUCaHbI enle B 40-
x romax XVIII B. C. KpalmeHUHHUKOBBIM), OJHAKO pa3BeAOYyHOE OypeHue
Hayajgoch TaM Juiib B 1958 1. B palione pexu Ilapatynku Oblia coopykeHa
nepBasi B Poccun reotepmanbHas saekTpocTaHius, a ¢ 1967 r. na Ilayxerckux
TepMalibHbIX McTOYHUKaX B 200 kM ot IlerponasnoBcka-KamMmuaTckoro nencTByer
reoTepMaibHasi 3JEKTPOCTAHIIMS MOIIHOCTBIO 15 ThIC. KBT.

S. Jxogornveckasi  3¢(eKTHBHOCTL _PAa3JIHYHBIX _CHOCO00B  MOJYYECHHS
3JIeKTPOIHEPIHH.

1. Haubonee »skonoruuecku 3(PPEKTUBHBIM CHOCOOOM  TOTYyUYEHUS
AIIEKTPOIHEPTUH ABIISIETCS SFHEProcOepeKEHHE.

2.  IlpeoOpa3oBaHu€  COJIHEUHOM  DSHEPTUU B  DJIEKTPUUYECKYIO
HEITOCPEJICTBEHHO HE CBSI3aHHO C BBIACIICHHEM B OKPYXKAIOIIYIO CPEIbl BPEIHBIX
BeulectB. Ho mpu mpousBoncTBe (OTOreHepaTopoB (COJMHEUHBIX Oarapeil) B
OKpY’KaIOIlyI0 cpedy BbIOpachiBaeTcsi OOJIBLIOE KOJIMYECTBO OTXOJOB KPEMHHUS,
KJIEEB, COJIEH, KMCIIOT, 3aTPAUYNBAETCSl 3HAYUTEIbHBIN 00bEM JIEKTPOIHEPTUH.

3. BerposHepreTrueckue yCTaHOBKHM — CTPOMUTEIBCTBO YCTAHOBOK TpeOyeT
3HAYMTEIBPHOM IUIOIAN 3€MJIM WM JJHA BOJOEMa (3aJIMBa, 03€pa), OHU SIBJIIFOTCS
UCTOYHUKOM IlIyMa, 3JEKTPOMAarHUTHOTO IIOJIA, HW3MEHSIOT IMYTH MUTpaluu
JKUBOTHBIX M HACEKOMBIX, a TaKX€ €CTECTBEHHbIC BO3IYyIIHbIE IOTOKH Ha
MECTHOCTH.

4. I'uapo3JIEKTPOCTAaHIMU — CO3/IaHUE BOJOXPAHWJIUI, YCTPOMCTBO IUIOTUH
CBS3aHO C BBIBEJEHUEM K3 000pOTa OONBIIMX IUIOLIAACH 3eMJIM, HU3MEHSIOTCS
€CTECTBEHHBIE MPOLIECCHl OYHMCTKU PEKU, MCYE3aI0T MECTa HEPECTHIIMIL PHIOHI,
HapyIlIaeTcs HSKOCUCTEMAa BOJOEMa, JJIEKTPOMArHUTHOE W3JIyYEHUE JIMHUN
AJIEKTpOIIepeaay OTPULIATENIBHO BIUSET HA OKPYKAIOLIYIO CPELy.

5. I'eorepMasnbHble YCTAHOBKHM — ropsidasi BOJa U3 MOA3EMHBIX HCTOYHHKOB
MOKET COAEPKATh MHOT'O COJIEH, KOTOPBIE MOTYT IPUBECTH K 3aCOJICHHUIO TIOYBBI.

6. ATOMHBIE AJIEKTPOCTAHLUMHA — B MEHBIIEH CTENEHHW, YEM TEIJIOBBIC
AJIEKTPOCTAHIIUU, 3arpsi3HAIOT aTMocdepy, BOJIOEMBI, HO TpeOyHOT paboT Mo
YTUJIU3alUKd OTPa0OTAHHOTO SAEPHOrO TOIUIMBA M MaTepuasioB peakTopoB. He
UCKJIIOYaeTcsl BO3MOXKHOCTh aBapuil B pe3yjbTare cOOEB TEXHOJIOIMYECKOIo
Ipoliecca Uiu TEPPOPUCTUYECKHUX AKTOB.

7. Tennoseie snektpuueckue craniuu (TOC), TennoBble 3IEKTPUUYECKUE
nentpanu (TOL]). KomOuHMpoBaHHOE MNPOU3BOACTBO TEIJIa U DJICKTPUYECKON
SHEPIruM CHIKaeT 00beMbl BhIOpocoB SO,, NO,, CO, B atmochepy (SO, co 100%
10 5%, NOy co 100 10 90%, CO, co 100 g0 50%).

OcymectBisieTcst cOpoc TEIIOW BOJBI B BOJOEMBI, Terjia B atMmocdepy,
JMHHUHM 3JIEKTpoNepeaay 3arps3HsaoT 6uochepy IeKTpOMarHuTHBIM U3JTy4YEHUEM.

[Ipu cropanuu TOMJIMBa BBIOPACHIBAETCS MbUIb, COJEpKalIas TXKEIbIe
Metayuibl.  JloOblya  TOMJWMBA, €ro JOCTaBKa, XpaHEHWE, aBapuul IpHU
TPAaHCIOPTUPOBKE M XPAHEHUWU MPUBOIAT K 3HAYUTEIBHOMY 3KOJIOTMYECKOMY
yiepoy.

BepHyTbes B OIJIABJICHUE




TEMA 5. TpancnopTupoBaHHe TEMIOBOM U DJIEKTPUUYECKON SHEPT U

1 .IToTpeOuTeNM TENI0BOM YHEPIHH.

2. CucTeMbl TEINIOCHA0KEHUS: ONIPEIeIICHHUE, KIacCHu(hUKaIIHU.
3. Ten10BBIC CETH: OIIPEACIICHNE, KIaCCUPUKAIIHSL.

4. DIeKTpOIHEPTESTUICCKHUE CUCTEMBI M DISKTPHUECKHUE CETH.
5. TpaHCHIOPT PHEPIHUM.

1. lHoTpeOUTE N TEIJIOBOW DHEPIUH.

OCHOBHBIMM ~ TOTPEOUTENAMH  TEIUIOBOM  DHEPTrUU  SIBIISIOTCS
NPOMbIULIEHHbIe NPEONPUSMUS U HCUTUUHO-KOMMYHAILHOU X03aticmeo. [ns
OOJBIIMHCTBA TIPOU3BOJICTBEHHBIX MOTPEOUTENEH TpeOyeTCsl TEIIoBasi SHEPTUS
B BHUJIC NIapa (HACHIIIIEHHOTO WJIHM MIEPETrpeToro) 1ubo ropsiueit Boasl. Hampumep,
JUISL CWJIOBBIX arperaTtoB, KOTOpble HMEIOT B KauecTBE IPHUBOAA IAPOBBIC
MalIuHbI WIK TypOUHBI (TTApOBBIE MPECCHI, KOBOYHBIE MAIIIUHBI, TYpOOHACOCHI U
np.), HeoOxonuM map aasinenuem 0,8 — 3,5 MIla u neperpertsiii g0 250 - 450°C.

Jlis  TeXHOJOTHMYECKHX amnmapaToB M YCTPOHCTB (pa3HOTO poja
MOJIOTpeBaTeNid, CYIIWIKA, XHUMHYECKHE PEaKTOPbl) IMPEUMYIIECTBEHHO
TpeOyeTcsl HaChIIICHHBIN UK c1abo neperpetsiil nap nasienuem 0,3 — 0,8 MIla
1 Bojia ¢ TeMrepatypoit 150°C.

B KWIHITHO-KOMMYHQJIBHOM XO3SIMICTBE OCHOBHBIMH TOTPEOUTEIIMU
TEIJIOTHl  SBJSIOTCS  CHCTEMBl OTOIUICHWS W BEHTWIAINMH  JKWJIBIX |
OOIIECTBEHHBIX  37aHWUH,  CHUCTEMBbl  TOPSAYETO  BOJAOCHAOXKEHUS W
KOHJIUITMOHUPOBAHMUS BO37yXa. B JKWIBIX © OOIIECTBEHHBIX 3AaHHIX
TEeMIIepaTypa TIOBEPXHOCTH OTOIUTEIbHBIX TPHOOPOB B COOTBETCTBHH C
TpeOOBAHUSIMU CAaHUTAPHO-TUTUEHUYECKUX HOPM HE JOJKHA mpeBbimaTh 95°C,
a Temreparypa BOJbl B KpaHaX TOPSYEro BOJOCHAOKEHHS JODKHA OBITh HE
Hwke 50 - 60°C B cooTBETCTBHM C TpeOOBAaHUSIMH KOM(POPTHOCTH W HE BBIIIE
70°C mo HOpMaMm TEXHUKH O€30MacHOCTH. B CBs3M ¢ 3TUM B cuUCTeMax
OTOIUUICHUSI, BEHTWIAIIMK W TOPSYETO BOJOCHAOKEHHS B  KauyecTBE
TETUIOHOCHUTEJISI PUMEHSIETCS TopsYasi Boa.

2. CucreMbl TeILIOCHAQKEHMS: ONpeaeJeHne, Kiaaccupurkammus.

Cucmemoii mennocHabdcenusi HA3bIBACTCS KOMIUIEKC YCTPOWCTB IO
BbIPa0OTKE, TPAHCIIOPTY U UCIIOJIB30BAHUIO TETLIOTHI.

CHa0xeHue TeIuIoTol moTpeduTeneil (cucteM OTOIUICHMSI, BEHTUJISIUH,
ropsiuero BOJOCHAOXKEHUS U TEXHOJIOTUYECKUX MPOILECCOB) COCTOUT U3 TpeX
B3aMMOCBSI3aHHBIX  IPOLIECCOB:  COOOWEHUs  Meniomvl  MenjioHOCUMenio,
MpAHCnopma MenjioHoCUmens U UCHOIb306AHUS MENa108020 NOMEHYUad



mennonocumens. CHCTEeMBl  TEIUIOCHAOXKEHHSI  KIIACCUPHUITUPYIOTCS IO
CJIEIYIOLIUM OCHOBHBIM MPHU3HAKAM. MOWHOCMU, 8UOY UCOYHUKA MENIOMbl U
6udy  menjaonocumens. 1lo  MOIIHOCTH  CHUCTEMbl  TEIUIOCHAOXKEHMUS
XapaKTEpU3yIOTCs NalbHOCTHIO TEpeladyd TEIUIOThl W YUCIOM IMOTpeOuTenei.
OHU MOTYT OBITh MECMHbIMU U YEHMPATU30BAHHBIMU.

Mecmmuvie cucmemvl mennocHabcenusi — 3TO CUCTEMbI, B KOTOPBIX TPH
OCHOBHBIX 3B€Ha OOBEIUHEHbI W HAXOAATCS B OJHOM WJIM CMEXHBIX
MOMEIIECHUSIX.

Llenmpanuzoeanuvie cucmemvl meniocHab*CeHUsi — CACTEMBI, B KOTOPBIX
OT OJTHOTO UCTOYHUKA TEIUIOTHI MOAACTCS TEIIOTA AJIsl MHOTUX MTOMEILICHUM.

[lo BuIy UCTOYHMKA TEIUIOTBI CUCTEMBbl  IEHTPAIU30BAHHOTO
TEIUIOCHAOKEHUsT ~ pa3ACNAI0T  Ha  patioHHoe  menJocHabdcenue U
mennogurxayuro. llpu cucteMe palOHHOTO TEIUIOCHAOKEHHUSI HCTOYHUKOM
TEIJIOTHI CITYKUT pailoHHas KoTenbHas, Teruodukanuu — TOLI.

TemoHocuTeNb MOMy4YaeT TEIJIOTY B paloHHOM KoTenbHOU (niu TOLI) u
[0 HapY>KHBIM TPyOOIPOBOJIAaM, KOTOPBIE HOCST Ha3BAaHUE MENOBbIX Cemell,
MOCTYNaeT B CUCTEMbI OTOIUICHWS, BEHTWIALMU MPOMBIIIIEHHBIX MU YKUJIBIX
3naHuii. B HarpeBarenbHBIX NpUOOpPAX, PACHOJIOKEHHBIX BHYTPHU 3JaHU,
TEIUIOHOCUTENb OT/IAE€T YaCTh aKKyMYJIHPOBAHHON B HEM TEIUIOTHI U OTBOJUTCS
O CIEeIHAIbHBIM TPYOOIpOBOAaM 00paTHO K HICTOYHUKY TETUIOTHI.

Tennonocumenv — cpena, KOTopas IEpeNaeT TEIUIOTy OT HCTOYHUKA
TEIUIOTHl K HarpeBaTeIbHBIM MPUOOpAM CHUCTEM OTOIUICHUS, BEHTWIALMU M
ropsiuero BojiocHa0xeHus. [1o BUay TEMIOHOCUTENS CUCTEMBI TEINIOCHAOKEHUS
JENsATCS Ha 2 TPYINbl — B00sHble U Haposvle. B BOASHBIX CHUCTEMax
TEIJIOCHA0XKEHUSI TETUIOHOCUTEIIEM CITYKUT BOJIa, B MapoBbIX — nap. B benapycu
JUIi TOPOJIOB UCIIOJIB3YIOTCS BOJISIHBIE CHUCTEMBI TerjiocHaOxeHus. [lap
MPUMEHSETCS Ha TPOMBIIIUICHHBIX 00BEKTaX JJIsi TEXHOJOTUYECKUX TIEIICH.

Cucrembl BOASHBIX TEIUIONPOBOJIOB MOTYT OBITH OJHOTPYOHBIMH H
nByxTpyoHbiMU. Hanbosee pacnpocTpaHeHHOM SBIIsIETCA ABYXTPYOHasi cucTeMa
TersiocHa0keHus (Mo oJHOM TpyOe mojaercs ropsidas BoJia MOTPEOUTEN0, TO
JIpyro, oOpaTHOM, OXJaxAcHHAs Boja Bo3BpamiaeTcs Ha 1Ol wim
KOTEJIbHYIO).

3. TemyioBBIC ceTH: onpeaeJeHue, Kiaccupukanms.

B benapycu nnuna temioBbix cetei (Ha 1996 T1.) cocTaBisieT: OCHOBHBIX
okoso 800 kM, pacnipenenutenbHbix — 1400 kM.

OCHOBHBIMM  DJIEMEHTAMH TEIUIOBBIX CETEH SIBISIIOTCS TPYOOINPOBO/I,
COCTOSIIITUN U3 CTATBHBIX TPYO, COSAMHEHHBIX MEXIY COOON C TTOMOIIBIO CBapKH,
W3OJISIIIMOHHAS KOHCTPYKIIMS, TPEAHa3HAYCHHAs IS 3alluThl TPyOOmpoBoJa OT
Hapy>XHOM KOppPO3UM U TEIUJIOBBIX TMOTE€Pb, M HECYyIIas KOHCTPYKIUS,
BOCIIPUHHUMAIOIAs BeC TPyOOmMpoBOAa U YCWIMS, BO3HHKAIOIIUE TIPH €ro
AKCILTyaTaluu.



TpyObl HOMXKHBI OBITH MPOYHBIMHU M TEPMETUYHBIMUA TPU MAKCUMATbHBIX
JABJICHUSAX U TeMIIEpaTrypax TEIUIOHOCUTENs, 00JaaaTh HU3KUM KOA(h UIIMEHTOM
TeMIlepaTypHbIX  Aedopmairuii,  Majoll  MIEPOXOBAaTOCTbIO  BHYTpPEHHEU
MOBEPXHOCTH, aHTUKOPPOZUMHON CTOMKOCTHIO. [IJis1 CHUKEHUS TOTEePhb TEIJIOTHI Ha
TpyOONPOBOIbI HAKIIAJBIBAETCS TEINIOBAS M30JAMA. TeroBas U30JsUs JOJKHA
o0najaTh  JIOCTaTOYHOM  MEXaHMYECKOM  MPOYHOCTHIO,  JIOJITOBEYHOCTHIO,
CTOMKOCTBIO TIPOTUB YBJIAXKHEHHS W HE CO3J]aBaTh YCIOBUU JUIsi BO3SHUKHOBEHMUS
Koppo3uu. TemmepaTypa Ha TMOBEPXHOCTH H30JALMOHHON KOHCTPYKIMU HE
nomxHa ObITh Beie 60° C. TommuHa cnosi U30JSIUHN OMPEeNaeTCs Ha OCHOBE
pacyeToB.

[Ipoxnanka TpyOONpPOBOJOB MPOU3BOJUTCS HAA 3eMJIEH, Ha 3eMile U TOJ
semiiedd. [lpu momzemMHOM mpokianke TpyOONpPOBOJBI pa3MemaroTcs b0
HEIMOCPEJICTBEHHO B TpyHTE (OeckaHallbHAs MPOKIIAIKa), JTUOO B HEMPOXOHBIX,
MOJIYMPOXOJIHBIX U IPOXOAHBIX KaHaJIaX.

CoBepuieHcTBOBaHMe  TemsiocHaOxkeHusa. Ha  uenum  oromneHwus,
BEHTWISIIMKM U Tropsiuero BojocHabOxkeHus B PecnyOnuke benapych pacxomyetcs
40% ot obmero mnorpebseHus TomuBa. lloTeHuuan sHeprocOepexeHus, Mo
OLICHKaM OTEYECTBEHHBIX U 3apyOEKHBIX SKCIEPTOB, B CUCTEMAX TEIUIOCHAOKEHHUS
pecniyosnnku  coctaBisier  okoino  50%.  CrnepgoBarenbHO, 32 CUET
HHEProcOEpEerarluX MEPONPUATUNA MOXKHO CHU3UTH MOTpPEeOJEeHUE TOIUIMBA Ha
HYXJIbl TeruiocHaOxeHust Ha 20% oT ero oOiiero motpediaeHus pecnyOIuKOu.
NMeHHO  1mo3TOMYy  OJHOW W3  INPUOPUTETHBIX  334a4  JIEMCTBYIOLIEU
['ocynapcTBeHHOM IPOTrpaMMBbl «OHeprocoOepeKeHUE» SBJISIETCS
COBEpPIICHCTBOBAHUE TETJIOCHAOKEHMS.

B benapycu, xak u Bo Bcex crpanax CHI', B cuny mpoBoauBlieics B
COBETCKHE BpEMEHA TEXHUYECKOW MOTUTUKH MPUMEHSIOTCS B OCHOBHOM CHUCTEMBI
[EHTPAIM30BAaHHOTO  TEIJIOCHAOKEHHUS, HAXOJAIIUECs CEerogHs B  KpaiiHe
HEYAOBJIETBOPUTEILHOM COCTOSIHUU. YacTO MPOUCXOAST aBapuH, YTO MPUBOIUT K
nepepbiBaM  TEIUIOCHAOXKEHMS, 3HAYUTEIBHOMY  MaTepUalbHOMY  yIIepOy,
OMACHOCTU [JISl U3HU JIIOJIEH H3-3a MPOBAJIOB TPYHTa B TEIJIOCETSAX, B3pbIBA
KOTEJIBHOr0 000pYyI0BaHUs U T.N. Takoe MOJ0KEHUE OOBICHSAETCS CIIECTYIOIIMMU
MPUYUHAMU:

° AKCIUTyaTalMe AJIEMEHTOB CUCTEM TEIJIOCHAOXKEHHUs: 000pyA0BaHUs
TOLI, KOTeIbHEIX, TEINIOBBIX CETEeH — B TeueHue 2535 et u 0oJiee, 9TO HAMHOTO
MIPEBBINIACT UX PACYETHBIE CPOKHU CITYKOBI;

° HU3KUM Ka4eCTBOM KOHCTPYKLHH, CTPOUTEIBCTBA, MOHTaXa W
DKCIUTyaTalllH;
° OTCYTCTBUEM  MPOPUIAKTUYECKUX  ITUIAHOBBIX  PEMOHTOB U

PEKOHCTPYKIIMHU U3-3a HEXBATKU JICHEKHBIX 1 MAaTEPUAIIBHBIX CPEJICTB.

OCHOBHBIMH 3JICMEHTAMHU CHCTEM TCIIOCHAOKCHUS SBIISIIOTCS:

° HWCTOYHMKHU TeIjIa, B OCHOBHOM TOII 1 KOTEIbHBIE;

° MAarucTpajibHble U BHYTPUKBAPTAIbHbBIC TEIJIOBBIE CETH, IO KOTOPHIM
C TIOMOIIbI0 HACOCHBIX CTAHIMN OCYIIECTBISECTCS TPAHCHOPT TEIJIOHOCUTENICH U
pacnpesiefieHde TEeIJIOBOM DJHEPrUuM IMOTPEOUTENsIM dYepe3 IeHTpPaIbHbIE WIH
WHIMBU1yaJIbHBIE TEIJIOBBIC TYHKTHI;



° noTpeOUTeNN TEIUIOBOM »HEPruM B BHUAE IMapa, ropsdyeil BOJBI,
BO3/yXa.

JUia  peanu3allMM  yKa3aHHOTO BBIIIE IOTEHIMANA HSHEProcOepeKeHus
TEIUIOCHA0KEHUsI pEeCHyOIMKM HEoO0XOAMMa OJHOBPEMEHHAs COTrJIacOBAaHHAs
ONTUMU3ALIUSA TEIUIONOTPEOIEHNU BO BCEX AJIEMEHTaX CHCTEM TEIIOCHAOKEHMS
IpU  KOOpAMHAUMU  OPraHU3allMOHHO-DKOHOMMYECKHX U TEXHUYECKUX
MeponpusATHiA. K IpHOPUTETHBIM HAaIPABJICHUSM ONITUMM3ALUN OTHOCSTCS:

° PEKOHCTPYKIIUSI U  MOJEPHM3alMsl CUCTEM IEHTPAIU30BAHHOTO
TEIJIOCHAOKCHMS,

° JELIEHTpau3alus TeIIOCHA0KEHNUS;

° pEryJIMpOBaHUE PEXKUMOB TEIJIONOTPEOJIEHUS BO BCEX DJIEMEHTaxX

CUCTEM TEIUIOCHAOKEHUS.

PekoHCTpyKIMS ¥ MOJAEpHU3ALMS HAXOASIIMXCA B AKCILTyaTallUM CHCTEM
LEHTPAJIN30BaHHOIO TEIUIOCHAOKEHUsI TpeOyeT CYIIECTBEHHbIX WHBECTULUN U
TpyJo3aTpaT W JOJDKHA IPOBOJIUTHCA B OTHOLICHWH WCTOYHHMKOB TEIUIA ITyTEM
3aMEHbl YCTapeBILEro 00OPYIOBaHMS, MEPEOOOPYTOBAaHUS KOTEJIBHBIX B MHHHU-
TOL, mpuMeHeHHsT Mapora3oBOro ILHKIA, ra30TypOMHHBIX YCTAHOBOK M JIPYIMX
IIPOTPECCUBHBIX TEXHOJIOTHWI, B OTHOUIEHUM TEIUIOBBIX CeTel, rae tepsercs 20-
40% TpaHCIOPTUPYEMOTO TEIlIa, B OTHOIICHWU MOTpPEeOUTENed MOCPEICTBOM
CaHallUM SKUJIOro (OHJA, BHEIPEHHUS DSHEProcOEperamIux TEXHOJIOTUH B
IPOMBIIUIEHHOCTH, MOJEPHU3aLMU CXEM TEIUIOCHAOXKEHHUs, y4yeTa M KOHTPOJIA
notpebnenus temia. Kpome sHeprocoeperaromero 3p@exra 3Tu Mepbl COKpPATAT
BBIOPOCHI 3arps3HSIONIMX BEIIECTB B arMocepy, CHHU3AT aBapUHUHOCTH pPadOTHI
CUCTEM  TEIUJIOCHAOXKEHHUS,  MOBBICAT  KOMQPOPTHOCTH B  JKHIBIX H
IIPOM3BOJICTBEHHBIX NoMenieHnsX. Kaxapiii ropon bemapycu mmeeTr mporpamMmmy
MOJICpPHU3AIMU CBOETO TEIIOCHA0XKECHMUS.

LenTpanu3oBaHHoe TeNJOCHAOKeHHe TpeOyeT pa3BETBICHHBIX CETEH
TpyOOIIPOBOOB, TPEOYIONINX 3HAYUTEIBHBIX 3aTpaT Ha TEKyIlee OO0CTyKHBaHHE,
npoUIaKTUKY MNPEeayNpexaACHUs aBapuil, 3aMEeHYy YCTapeBILHX, H3HOIIEHHBIX
ydyacTKoB. B HacTosmiee Bpemsi BHEIPSIOTCS METOAbl 00CIeOBaHUSA U
ONEPAaTUBHOIO KOHTPOJISI COCTOSIHUSA TEIUIOBBIX CETEH IMyTeM JIUCTAaHLHMOHHOIO
30HIMPOBAHUS COBPEMEHHBIMU TEMJIOBU3MOHHBIMU CUCTEMaMU "
JUArHOCTMYECKON  ammaparypoi, BKJIOYas  TEIJIOBYIO  a’pOOTOCHEMKY,
co3faroTcs 0a3bl JAHHBIX [JIsl ONpENENIEHUsT MECT MOBBIIIEHHBIX TEIJIONOTEPD,
MPOBEICHUS TUIAHOBO-PEMOHTHBIX paboT. [Ipobrema moTeph Temia B TEIIOBBIX
CETSIX MOKET OBITh PEIIeHA TOJBKO C MOMONIbIO d(PPEKTUBHONU TETUIONU3OJISIIUU
TEIJIONpoBOAOB.  IIporpeccUBHBIM  pelIEHWEM  SIBJISETCS  NPUMEHEHHUE
pean30JIMpoBaHHbIX MeHononuyperanoBoi (III1Y) Tennousonsuuedr TpyO, a
takke ruOkux I[IIIY-tpy0. IlocnenHue mMO3BOJAIOT OOJETYUTh MPOKIAAKY
TEIUIOTpAacc, 00IaJa0T JIYUIIMMHU HKCIUTYaTaIl[MOHHBIMH XapaKTEPUCTHUKAMHU.

LlenTpanu3oBaHHOE TEIUIOCHAOXKEHHE, KakK MpPaBWIO, MpPeanojiaraer
noakmodenne kK LTIl wyepe3 nsmeBaTopHbIl y3enm TpyOONMPOBOIOB CHUCTEM
OTOIUIEHUS U CUCTEM TOPSYEro BOJOCHA0KEHUS IPYIIIbI 3aHUH, YTO MPAKTUUYECKH
HE MO3BOJISIET MPOU3BOAUTH PETYIUPOBAHUE KOJIMUECTBA MOTPEOIsIEMO TEII0BOM
sHeprud. bojpmme BO3MOKHOCTM B OTHOIIEHHHM PETYJMPOBAHUSA, a TaKXKe B



OTHOIIEHWM Yy4eTa M KOHTPOJS TOTpPEOJIeHHs OOecredynBaeT BapHaHT
HEHTPAIU30BAaHHOTO TEIJIOCHAOKEHUS KWIbIX W OOILIECTBEHHBIX 3JaHUM C
YCTPOMCTBOM 111 HUX WHJMBHUIYaIbHBIX TEIUIOBBIX MYHKTOB C LIENBIO CO3JaHUS
HE3aBUCUMOI CHCTEMBbl MPUTOTOBJICHUS TOpSYe BOJIBI M MMOJA4YM TEIUla Ha
OTOIUJICHUE.

BaxneiliiuM ~ HampaBJI€HUEM  COBEPILICHCTBOBAHMS  TEIUIOCHAOKEHMUS
rOpOJIOB CUMTAETCS pa3yMHasi CTENEHb €ro JCLEeHTpaIu3allud, 4YTO O3HAayaeT
CTPOUTEIILCTBO HA Tras3e, JKUJIKOM  TOIUIMBE, OJEKTPOSHEPTUU  HOBBIX
TEIUIOMCTOYHUKOB, MPUOIIKEHHBIX K MOTPEOUTENIO TeIjia, WM TEepexo] Ha
aBTOHOMHBIC MCTOYHHMKHU TEIJIOCHAOXKEHHUs. JlelleHTpanu3aius TerI0CHA0KCHHUS
MO3BOJISIET:

° yMeHpIIUTh ToTepu Temna o 40% 3a cyer MmOoJHOro OTKasza OT
HapY)KHBIX TEIJIOBBIX CETEH WIJIM COKPAIICHUS UX MPOTSHKECHHOCTH;

° cokpatuth 10 15% moTepu Tera 3a cder OoJjiee IMOJTHOTO
COOTBETCTBUS PEKMMOB ITPOU3BOICTBA TEIJIAa U €ro MOTPEOICHUS;

° COKpAaTUTh 3aTpaThl Ha TEIUIOCHAOKEHHE B CPAaBHEHUU C 3aTpaTaMu,
HEOOXOJUMBIMU JIJISl  CTPOUTENBCTBA, OOCITYKHUBAaHHMSI M PEMOHTa HOBBIX
TEIUIOCETEN, PEMOHTA AEHCTBYIOIINX CETEN U TEMIOT€HEPATOPOB;

° CHU3UTHh TOTEPU DHEPrUM U  ABAPUHHOCTH B  CHUCTEMax
TEIJIOCHA0KEHHUS; CTATUCTUKA CBHUJIETEIBCTBYET, 4TO0 99% aBapuii MPOUCXOIUT B
TEIUIOBBIX CETSX, a HE Ha TOLl 1 B KOTENIbHBIX;

° OTKa3aTbCsl OT CTPOUTENIBCTBA y3JI0B YU€Ta U PEryJIUPOBaHUS OTIyCKa
Y IOTpeOJICHHS] TETNIOBOM SHEPTUU.

B pecnybnuke aenieHTpanu3anms TEMIOCHA0KEHHS OCYIIECTBIISIETCS TyTEM
nepexoja K aBTOHOMHBIM  CHUCTEMaM, HCIOJb30BAaHUIO BCTPOCHHBIX U
MPUCTPOSHHBIX K 3IaHUIO KOTEJBHBIX, aBTOMATH3UPOBAHHBIX MECTHBIX OJIOYHBIX
Wi OJIOK-MOAYJIBHBIX KOTEIBHBIX TOJHON 3aBOJCKONW TOTOBHOCTH, KPBIITHBIX
KOTeJIbHBIX. Ha mpoMblIieHHbIX npeanpusaTusx B MuHu-TIL] pekoHcTpyupyrorcs
OBIBIIE KOTEIbHBIC WJIM BBOJATCA HOBBIC 3aBojckue TOIl. Breapenue
ABTOHOMHBIX HCTOYHHUKOB JHEPTrUM B SKUIUITHO-KOMMYHAJIIBHOM  CEKTOpE
MO3BOJIIET PELIUTh MPOOJIEeMy HE3aBHUCHUMOTIO >KM3HEOOECHEeUeHUsl 3TOro CEeKTopa
HYKOHOMHKH, TO3BOJSET HIMPOKO BHENPSATH PETYIMPOBAHUE SHEPTONOTPEOICHUS
HEMOCPEICTBEHHO Y OTPEOUTENEH.

JleueHTpanu3aiusi HEProcHa0XeHHs, B TOM YHCJE TEIJIOCHAOKEHUS,
criocoOCTBYeT (HOPMUPOBAHUIO PBIHKA DSHEPrOHOCUTENIEH W KOHKYPEHIIUU B
obOnactu »HeprooOecrnieueHusi. [loTpeOurens mMomayyaeT BO3MOXKHOCTH BbIOOpa
MIPOU3BOJIUTEIIS U TIOCTABIIIMKA SHEPTHUU.

D¢ hexTuBHBIM WHCTPYMEHTOM sHeprocOepeKeHUs SIBIIICTCS
COTJIaCOBAaHHOE PETYJIMPOBAHUE TEILJIONOTPEOICHHUS, €r0 yUeT U KOHTPOJb BO BCEX
JIEMEHTaX CHUCTeMbl TerocHabkenus. OnpHako, pecypc U 3(h(HEKTUBHOCTH
PETYIMPOBAHUS B OTJICTBHBIX dJIEMEHTaX pa3nuyHbl. Kak mokasanu uccienoBaHus,
abdexT OoT BIOKEHUS (PUHAHCOBBIX CPEACTB B CHCTEMBI PEryJIUPOBAHUS
TEIJIONCTOYHUKA, TPAHCIIOPTAa W PACHPEACIICHUs TMOTPEOUTENSIM COCTaBIIsET
coorBeTcTBeHHO 30%, 50% u 20%. IloaToMy mpu mnapamielbHOM BHEIPEHUU
pPETYIMPOBAaHUS  TEIUIONMOTPEOJEHUST BO BCEX OJEMEHTaX TEIMIOCHA0KEHUS



MIPUOPUTETHHIM HAMPABICHUEM BBIOPAHO BHEIPEHHE CPEICTB PETYIUPOBAHUS HA
HACOCHBIX CTAHIIMSAX W TEIUIOBBIX MyHKTax. HacocHoe o0opyaoBaHue OcHaIaeTcs
perynupyeMbiM npuBojoM. CyHIECTBYIOUIME I[EHTPAIbHBIE TEIJIOBBIE ITYHKTHI
(LITII) pekoHCTpyUpyIOTCS HW OCHamawTca perynstopamu. [lpu HOBOM
CTPOUTEIBCTBE  MPHUCOCIMHEHHWE  MOTpeOuTeNel K  TEIUIOBBIM  CETAM
OCYUIECTBIISIETCSl [0 HE3aBUCHUMBIM CXEMaM 4Yepe3 WHJMBHUIyalbHbIE TEIIOBbIC
nyHkTel (UTII). B pecnybnuke Boimyckatoress Omounbie MTII, oGopynoBaHHBIC
npudbopamMu ydera, PETYIUPOBAHHUS OTITyCKa Terna, HAcoCamH,
TEIJI000MEHHUKAMH, KOHTPOJBHO-U3MEPUTEIBHBIMU TMPUOOpPAMU M CPEACTBAMU
aproMarn3aunu. B astux HTII mpenycMOTpeHBI peryiaupoBaHUE TEMIIEPATYphI
0OpaTHOTO TEIIOHOCUTEJS, TTOCTYTAIOIIETO U3 CUCTEMBI OTOILICHUS TOTPEOUTEI,
B 3aBHCHUMOCTH OT TEMIEpPaTyphl HAPYXKHOTO BO3[yXa, pEryJupOBaHUE
TEMITepaTyphbl BOJBI TOPSYETO BOJOCHAOKEHHMS, a TAKKE BO3MOXKHOCTH IEPEX0/1a
Ha TOHW)XCHHBIA pexuM MoTpediaeHus teria 3nanueM. [lociaennee meporpusitue
MO3BOJISIET YKOHOMUTH 710 37% Teruia 3a CYET CHHXKEHMsSI TeMIIepaTyphl BO3AyXa B
Hepaboyee BpeMmsi (B BBIXOJIHBIC, NpPa3AHUYHbIC JHU, HOYBIO) B 3JaHUSAX C
NEPUOJIMYECKUM TpeObIBAaHUEM JoJIel (aAMUHUCTPATUBHBIC 37aHUS, IIKOJIBI,
JeTcaapl, MarasuHsl U T.11.). Ucnonb3zoBanue UTII — myTh Kk opranuzanuu y4yera u
peryaupoBaHus OTPeOICHHS TEIUIa B KaXXJ0oM 37aHuu. Eiie Oosbliias SKOHOMUS
DHEPruM JOCTUTACTCS TMpPU OpraHu3zauu 1ModacagHoro U IMOKBAPTUPHOTO
PETYIMPOBAHUS KUITBIX JJOMOB.

JUtst  pacmpeHusi auana3oHa pecypca peryJupoBaHUS OYCHb BaXKHBI
aKKyMYJISITOPHI TETUIO- M 3JIEKTPOIHEPTHH, CTIOCOOHBIE B YaChl IPOBAJIOB TpaprKOB
HArpy30K B 3JIEKTPOIHEPTETHUECKON CHUCTEME TOJydaTh W 3amacaTtbh SHEPTUI0 B
MeCTax ee MpeoOpa3oBaHMs WIIM HETIOCPEACTBEHHOTO MOTPEOICHUS.

VYKka3zaHHbIE MEPOTNPHUATHS 10 COBEPIICHCTBOBAHUIO TEIUIOCHAOKCHHMSI
rOpoJIOB MOTYT OBITh 3()PEKTUBHBI TOJIHKO B KOMILJIEKCE C PACCMOTPEHHOM BBIIIIE
TEIUIOBOM  peaOuiauTalMedl 3JaHMi W COONIOJIEHHEM  COOTBETCTBYIOIIHMX
TEMJIOTEXHUYECKUX HOPM MTPU HOBOM CTPOUTEIILCTBE.

B kadecTBe OJHOTO U3 TEPBBIX IIaroB Ha NYTH ONTUMHU3AIMU H
COBEPIIICEHCTBOBAHMUSI ~ CUCTEM  TEIJIOCHAOXKEHUSI  TOPOJCKHE  MPOTrpaMMBI
OPHEProcOepeKeHNsT Ha HBIHEIIHEM JTare, Kak TMPaBWIoO, MPEIycMaTpPUBAIOT
oOecrieueHne y4eTra BbIpAaOOTKHM M TOTPEOJICHUs] TEIJIOBOW SHEPTrHH, BHEIPECHHE
aBTOMATHYECKOTO PETyJUPOBAaHUS B CHCTEMax OTOIUICHHUS UM TOPSYETO
BOZIOCHA0OeHUs. TerIoBbIe MyHKTHI M TETUIOBBIE HACOCHBIC CTAHITMH OCHAIIAIOTCS
COBpPEMCHHBIMH TpuOoOpaMu ydera. Ilpow3BoguTcs MaccoBas yCTaHOBKa
TEIJIOCUETYMKOB Ha BBOJIaX TEILIOCETEH B JKHJIBIC JIOMa M OOIIECTBEHHBIC 3/IaHU.

4. DJEeKTPOIHEPreTHYECKNE CHCTEMbI M DJIEKTPHYECKHE CETH.

Bripabotka  smektposnepruum  mpousBoautcs  Ha:  TOC, IOC
(ruppaBiuueckue anekrtpuueckue cranuuu), ADC, KOC (koHAEHCAlMOHHBIE
ANEKTPUYECKUE CTAaHIMU WM uX emle HazpiBaloT [POC — rocygapcTBEHHbIE
palioHHbIe AnnekTpocTaHuu) U TOL] (TennosaeKTpoLeHTpanm).



DnexTpuyecKas 4acTh 3JEKTPOCTAHIINH BKIIOYAET B ce0s1 pa3HOOOpa3HOM
OCHOBHOE M BCIIOMOTaTelbHOE oOopynoBanue. K ocHosnomy o0bopyoosaruio,
IpeIHAa3HaYCHHOMY Il TPOM3BOACTBA U PAcCHpEesiCHUs] DIIEKTPO3HEPIHUH,
OTHOCSITCSL:

- CUHXPOHHblE 2eHepamopbdl, BbIPa0ATHIBAIOIIUE AIIEKTPOIHEPTUIO (HA
TOC — TypOoreneparTopsl);

- cOopHble wuHbl, TIPEAHA3HAUYECHHBIE U1 IPUEMa JIEKTPOSHEPIUU OT
TeHEepaTOPOB U paclpeiesieHus €€ K IOTPeOnuTesIM;

- KOMMYMAayuoHHble annapamol-eblKaiouament, NpeIHa3HAuUeHHbIE IS
BKJIIOUEHUSI W OTKJIIOUEHHUsS LieTlel B HOPMAJbHBIX M aBapUIHBIX YCIOBHSIX, U
pazveouHumenu,_npeHa3HAUYCHHBIC U1 CHATHUS HANpPSHKEHUS ¢ 00eCTOUYEHHBIX
YJacTel AMEeKTPOYCTAaHOBOK U JUIA CO3JaHMsI BUIUMOTO pa3phiBa LIETIH;

- INEKMPONPUEMHUKU COOCMBEHHBIX HYJHCO (HACOCHI, BEHTWIATOPHI,
aBapUHOE JIEKTPUUECKOE OCBEILEHUE U T.1.).

BcenomorarenbHoe  000pyZoBaHME__IPEIHA3HAYEHO JJIsi  BBIINOJIHEHUS
(GYHKIUI U3MEpeHNns, CUTHAIN3aUH, 3alllUThl U aBTOMATUKH U T.JI.

Cama  sHepreTmueckass  cucTeMa  (PHEProcucreMa)  COCTOMT M3
AIIEKTPUYECKUX CTAHIUH, JIEKTPUUECKUX CETeH U MOTpeOUTENEH AIEKTPOIHEPTUH,
COEIMHEHHBIX MEXJy COOO0I M CBSI3aHHBIX OOLIHOCTHIO PEXUMa B HENPEPHIBHOM
IPOLECCE MPOU3BOJCTBA, PACHPENCIICHUS M MOTPEOJICHUS 3JIEKTPUUECKON U
TEIUIOBOM SHEPTUU TpU OOIIEM YIIPABICHUN ITHM PEKUMOM.

Onexmposnepeemuyeckas (21eKmpudeckas) cucmema — 3TO COBOKYITHOCTb
ANEKTPUUECKUX YacTel 3JEKTPOCTAHILIMM, ANEKTPUUECKUX CETeH W MOoTpeOuTenei
AIIEKTPOIHEPTUH, CBSI3aHHBIX OOITHOCTHIO peXHMa M HEMPEPBIBHOCTHIO Ipoliecca
MIPOM3BOJICTBA, PACIpeIeTICHHUs] U MOTPEOICHUS FIEKTPOIHEPTUH. DIIEKTpUIecKas
CHCTEMa — YacCTh SHEPTOCHCTEMBI, 32 UCKIIOYCHHEM TEIUIOBBIX CETeH M TETUTOBBIX
norpedureneil. Anexmpuueckas cemv — COBOKYMHOCTb 3JIEKTPOYCTAHOBOK Jisl
pacrpeesieHuss  DJEKTPUYECKOM  DHEPIrUM, COCTOSIas M3  TOJCTaHILIMM,
pacrpefeNuTeNbHbIX ~ yCTPOMCTB,  BO3AYUIHBIX U KaOEJNbHBIX  JIMHUN
anekrponepenaun. Ilo snexTpuyeckoil ceTh OCYLIECTBISETCS paclpelesieHne
AJIEKTPO3HEPTUU OT 3JIEKTPOCTAHIMM K moTpedutensm. JIMHUA 3neKTporepeaadn
(Bo3mymHass WM KaOenbHas) — DJJIEKTPOYCTaHOBKA, IpelHa3HAueHHass s
nepesadn MEeKTPOIHEPTUH.

B  nameit crpaHe  TOpPUMEHSIOTCA — CTaHAApTHBIE  HOMHHAJIbHBIE
(MexnydaszHbie) HanpskeHus: TpexdazHoro Toka yactoroit 50 I' B quanaszone 6 —
75- kB, a Ttakxe nanpspkenus 0,66; 0,38 kB. [lns reHepaTopoB NPUMEHSIOT
HOMUHAJIbHBIC HanpsokeHus 3 — 21 kB.

[lepemaga  MEKTpPOPHEPTMH  OT  OJCKTPOCTAHIMA  TO  JIMHUAM
AJIEKTPONEPENAYN OCYIIECTBIACTCA mpu Hampskenusx 110 — 750 kB, T.e.
3HAYUTENIbHO TPEBBIIIAIONIMX  HANPSDKEHUS TEHEepaToOpoB.  DJIEKTPUUYECKUE
HOJICTAaHIIMM TMPUMEHSIOTCS 71  MpeoOpa3oBaHUsl 3JIEKTPOIHEPTHH  OJHOTO
HAnpsDKEHUST B DJIGKTPOIHEPTHIO  JPYrOoro  HAMpsDKEHUA.  DieKkmpuueckas
noocmanyusi — 3TO AIIEKTPOYCTAaHOBKA, MpeJHa3HAUCHHAs ISl peoOpa3oBaHus U
pacrpezeneHuss  3JeKTpuueckod — sHepruu.  [loagcraHuumm — cocTtosT U3
TpaHcOpMaTOpoB, COOPHBIX IIMH M KOMMYTAllMOHHBIX amnmapaTroB, a TaKkxke



BCIIOMOTaTeIbHOTO 00OPYIOBaHUS: YCTPOMCTB PEJICHHOMN 3aIUThl U aBTOMATHKH,
u3MepuTenbHbIX TpuOopoB. [loacTanny npeaHazHayeHbl AJi CBA3U I'€HEPaTOpPOB
U TIOTpeOuTENeH ¢ TMHUSMHU 3JIEKTPOIepeIauH.

Knaccudukanus smeKTpUYECKUX CETEH MOMKET OCYIIECTBISATHCA IO POIY
TOKa, HOMHUHAJIBHOMY HAIPSKEHUIO, BBIMIOJHIEMBIM (PYHKIUSAM, XapaKTepy
noTpeOuTeNsi, KOHPUTYpAIIUU CXEMbI CETH U T.]I.

[To poay TOka pa3iIMyarOTCA cemu nepemenHo20 U NOCMOAHHO020 MOKd, TIO
HANPSDKEHUIO:  ceepxsbicokoeo nanpsixcenus (Unom  >330 kxB), swicokoco
nanpsoicenusi Unom = 3 — 220 kB, nuskoco manpsocenus (Unom<l kB). Ilo
KOH(UTypallK CXEeMbI CETH JIETISTCS HA 3aMKHYMble U PA3OMKHYMbLE.

[To BeIMOJMHSIEMBIM  (QYHKIUSIM  pa3IMyYaAlOTCId  cuchmemoobpaszyruue,
numalowue U pacnpederumenvhvie  cetu.  Cucmemoobpaszyrowue  cemu
HanpspkeHueM 330 — 1150 kB ocymecTBisaioT  (GyHKUMH (POPMUPOBAHUS
OOBEIMHEHHBIX  DHEPrOCUCTEM, BKJIOYAIONIUX  MOIIHBIC  AJIEKTPOCTAHIINH,
oOecrnieunBalOT UX (PYHKIMOHMPOBAHME KaK €AUMHOTO OOBEKTAa YMNpaBiICHUS U
OJIHOBPEMEHHO Tepeaady dJICKTPOIHEPTHMH OT MOIIHBIX 3JEKTPOCTAHIIUH.
llumarowue cemu NpeaHaA3HAYEHBI I MIEPEIAYN JICKTPOIHEPTUU OT MOJCTAHIIHIMA
CHUCTEeMOOOpa3yrole cetr u yacTuuHo oT muH 110 — 220 kB snekTpocrannmii K
nentpam nutanus (L{I1) pacnpenenutenbHbIX ceTeld — palOHHBIM TMOJCTAHITUSM.
[Turaromue cet 00bIYHO 3aMKHYTHIC. Kak mpaBuiio, HanpsbkeHue »Tux ceteit 110
— 220 kB, mo Mepe pocTa IJIOTHOCTH HAarpy30K, MOIIHOCTH CTaHUHUA H
MPOTSHKEHHOCTH DJIEKTPUUYECKUX CeTell HampsbkeHue uHorga nocturaet 330 — 500
kB.

Pationnas noocmanyus 0o0b14HO UMeeT Boiciiee Hanpspkenue 110 — 220 kB
U Huslee HanpspbkeHue 6 — 35 kB. Ha asTol moxacraHmum ycTaHaBIIMBAIOT
TpaHc(hOpMAaTOPhl, TO3BOJISIOLIME PETYIUPOBATh O] HArPY3KOM HaNpsyKeHHE Ha
IIMHAX HU3IIETO HAIPSKEHHUS.

Pacnpedenumenvnaa cemov npenHazHaueHa I Mepefadd dJIEKTPOIHEPTUU
Ha HEOOJIbILINE PACCTOSIHUS OT IIMH HU3ILIErO HAMPSKEHUs pailOHHBIX MOJICTaHIUN
K TPOMBIIUICHHBIM, TOPOJCKHUM, CeJIbCKUM mnoTpedutensMm. [lo xapakrtepy
noTpeduTenst  paclnpeieNuTeNIbHble  CeTH  MOAPA3JEsIOTCS  Ha  CETH
NPOMbBIUAEHHO20, 20POOCKO20 U CeNbCKOXO3AUCBEHHO20 HAZHAYEHUSL.

JUis  37eKTpocHaOXKeHHUs OOJbIIMX MPOMBIIJICHHBIX MPEANpUSITHH U
KPYMHBIX TOPOJOB OCYIIECTBISETCS TTyOOKHI BBOJ BBICOKOTO HAIpPsDKEHUS, T.€.
COOpY’)KE€HHE TOJACTAHINK ¢ mepBUYHbIM Hampspkerwem 110 — 500 kB BOmm3m
HEHTPOB Harpy3ok. CeTH BHYTPEHHErO 3JIEKTPOCHAOXKEHHUS! KPYIMHBIX TOPOIOB —
3t0 cet 110 kB, B OTAeNbHBIX Cily4asiXx K HUM OTHOCSTCA TIyOOKHE BBObBI
220/10kB. CeTu cenbCKOXO3SUCTBEHHOTO HAa3HAYEHHsS B HACTOSAIIEE BpeMs
BBITIOTHSAIOT Ha HanpsikeHue 0,4 — 110 kB.

5. TpaucnopT YHepruu.

[ToTpebiieHne sHEprum pacrteT ¢ KaxabIM rogoM. Bmecte ¢ Tem Mecra
PacIOI0KEHHS SJEKTPOCTAHIINI HE MOTYT OBITh BEIOPAHBI IPOU3BOJILHO.



JIBa 00CTOSITENHCTBA — POCT MOTPEOICHUS U, CIIEA0BATEIHHO, IPOU3BO/ICTBA
AIEKTPOIHEPTUM U OTCYTCTBHE CBOOOJABI B BBIOOpE MeECTa PaCIHOJIOKEHUS
ANEKTPOCTAHLIMU — JENAI0T TPAHCIIOPT YHEPTUU OJHUM M3 BAKHEUIIUX BOMPOCOB
COBPEMEHHOTO Pa3BUTHUS YHEPTETUKH.

Hus  TOC, BbeipabaTbiBalOIUX B  HacTtosimiee Bpems okoio  80%
AIIEKTPUUECKOM SHEPTUU, peUb MOXKET UATH KaK O Mepeaaue 3JIEKTPOIHEPTUH, TaK
u 0 TpaHcnopte TorumBa. [Ipu Beidope mecta pacnonoxkenust TOC u ['DC nomkHb
YUUTBIBAThCSI TpaHCHopTHhie pacxonabl. [ns TOC moryT paccMmaTpuBaThCs U
COIOCTABIATHCS IEepeaada AEKTPOIHEPTUU MO MPOBOAAM, KEJIE3HOJOPOKHBIN H
TpyOompoBoaHbIA TpaHcnopT ToruuBa. s ['DC Bo3MokHA, KOHEUHO, TOJIBKO
nepeaayda AMEeKTPOIHEPTHH.

Yto xacaercss ADC, To OHM HAaXOJATCS B BBITOJHOM IOJIOKECHUM: OJIM30CTh
MCTOYHHKA BOJOCHAOKEHHUS M BOIPOCHl 0OE€30MaCHOCTH — E€IUHCTBEHHOE, 4YTO
CBsI3BIBAET BBIOOp pacmosioxkeHuss ADC.

B Hacrosiiee Bpemsi HauOoJsiee BBITOJHBIM BHJIOM TPAHCIIOPTa SHEPIUU
Cpelld BCEX, Ha3BaHHBIX BBIINIE, CUMTACTCS TMEepeKayka HeTH U HePTENmpOAYKTOB
no TpyoOompoBoaaM. biu3zka kK HeW MO SKOHOMUYHOCTH TepeBo3ka HedTU U
MPOJYKTOB €€ mnepepaboTKu B OOJIBIIMX TaHKepax. MIMEHHO BCeACTBHE MajbIX
3aTpaT Ha TPAHCIOPTUPOBKY MHUPOBBIE IIEHBI HA HEPTH MAJIO 3aBUCAT OT MECTa €€
noTpebnenus. Kak u Bce KUAKOCTH, HEPTh MOUTH HE CXKUMAEMa, U IMOITOMY
pacxoJl SHEpPrUM Ha €€ IMEepPEeKAuKy OIpPEeAeNIeTcsl TOJbKO HEOOXOJUMOCTHIO
MPEOI0JIEHUS] CHJT TPEHHSI B TPYOOIIPOBOJIE, T.€. ABJISIETCSI OTHOCUTEIBHO MAJIBIM.

[lepexauka o TpyOONpoBOJaM NPHUPOAHOrO ra3a CTOUT YK€ 3HAUYUTEIBHO
nopoxe. Tak Kak ra3 cCKMMaeM, TO BMECTO YNOTpeOJisieMbIX Ha HedTenpoBoaax
HAaCOCOB 3J/IeChb NPHUXOAMTCS HCIOJNb30BaTh KOMIIpeccophl. Pacxon sHepruu Ha
nepeKkayvky rasa ropaszao 0osblie, ueM HeQTH.

JUist  CHUKEHUST CTOMMOCTH TpaHCIoOpTa raza 1o TpyOOompoBOaaM
MPUXOUTCS TOBBINIAThH JIABJICHHUE MEPEKauYnBaeMoro raza mpumepso ao 75 - 100
aTM, YBEJIMYUBATh IUAMETP Ia30MpOBOJIa MPUMEPHO A0 1,2 m.

B Pecnyomuke bemapych, kak u Bo Bcex crpaHax CHI, B cumny
MPOBOAUBILIEHCS TEXHUYECKOW MOJIUTUKHU MPUMEHSIOTCS, B OCHOBHOM, CHUCTEMBI
[EHTPAIIM30BAaHHOTO  TEIJIOCHAOKEHHUS, HAXOJAIIUECs CEerogHs B  KpaiiHe
HEYAOBJIETBOPUTEILHOM COCTOSIHUU. YacTO MpOUCXOAST aBapUU, YTO MPUBOAUT K
nepepbiBaM  TEIUIOCHAOXKEHMs, 3HAYUTEIbHOMY  MaTepuajbHOMYy  yuepoy,
OMACHOCTU JJISl >KU3HU JIIOJIEW W3-3a MPOBAJIOB I'PYHTA B TEIJIOCETSX, B3PHIBOB
KOTEJIBbHOTO O0OPYAOBAHUS U T. 1. ITO OOBSICHAETCS CIEAYIOUMMU TPUUUHAMMU:

— OKCIUTyaTalldel AJIEeMEHTOB CUCTEM TeIJIoCHAOXeHus B TeueHue 25 — 35
u OoJiee JIeT, YTO HAMHOTO TIPEBBINIACT UX PACUYETHBIE CPOKHU CITYKOBI;

— HHU3KUM KauyeCTBOM KOHCTPYKIMH, CTPOUTENIbCTBA, MOHTaxa H
AKCILTyaTalu;

—  OTCYTCTBUEM PO HITAKTHIECKUX IJIAHOBBIX ~ PEMOHTOB u
PEKOHCTPYKIIMHU M3-32 HEXBATKU JICHS)KHBIX U MaTEPUATIbHBIX CPEJICTB.

JIis peanu3anyy MMEIOIIErocsl MOTEHIMaNa 3Heprocoepexenns HeoOXoauMa
OJTHOBPEMEHHAsI COTJIACOBAHHAS ONTUMU3AIIMSI TEIUIONOTPEOIEHUST BO BCEX AJIEMEHTaX
crctembl. K MpHOpUTETHBHIM HANPaBJIEHUSIM ONTUMH3ALIUN OTHOCSITCS:



— PEKOHCTPYKIUS W  MOJAEpPHH3AIMS CUCTEM  LEHTPAIU30BAHHOIO
TEIJIOCHAOKEHUS;

— JIeUEHTpaIU3aIus TEIUIOCHA0KEHUS;

— pPEeryqupoBaHHE pEXKHUMOB TEIUIONOTPEOJICHUsI BO BCEX JJIEMEHTax
CUCTEMBI TEIJIOCHAOKEHUS.

PekoHCTpyKIMSI W MOJEpPHHU3aLMS  CUCTEM  LEHTPAIM30BAHHOTO
TEIJIOCHA0XKEHUs TpeOyeT CYIIECTBEHHbIX MHBECTULIMNA U TPYA03aTpaT U JIOJDKHA
MPOBOJAUTHCA B OTHOUIEHWM MCTOYHHMKOB TEIUIA IIyTEM 3aMEHBI YCTApPEBIIETO
o0opyZoBaHus, NEpPeoOOpPYyNOBaHUS KOTENbHbIX B MHUHU-TOLl, npumeHeHuUs
ra3oTypOMHHBIX U ApOra30BbIX YCTAHOBOK U T. 1.

Llentpanu3oBanHOe  TeIUIOCHAOKeHHE  TpeOyeT  pa3BETBICHHBIX  CeTel
TpyOONpPOBOIOB, TPEOYIONIMX 3HAYUTEIBHBIX 3aTpaT Ha TEKyllee OOCIyXUBAaHUE,
NpoUIaKTUKY MpPEAyNpeXACHUs aBapuil, 3aMEeHy YCTApEBLIMX, W3HOLICHHBIX
y4acTKOB. B HacTosiiee BpeMsi BHEIPSIOTCS METO/bI 0OCIEI0OBaHUS U ONIEPATUBHOTO
KOHTPOJIA COCTOSIHUSI TEIUIOBBIX CETed MYTeM JUCTAHIIMOHHOIO 30HAWPOBAHHSA
COBPEMEHHBIMH TEIUIOBU3MOHHBIMU CHCTEMAMH W JMArHOCTUYECKOW armapaTypoi,
BKJIIOYAsl TEIUIOBYIO a3pOOTOCHEMKY, CO3JAIOTCA Oa3bl JAHHBIX ISl ONpPEHETICHHUsS
MECT TMOBBIIIEHHBIX TEIUIONOTEPh, IPOBEACHUS IUIAHOBO-PEMOHTHBIX — Pa0OT.
[IpoOnema morepp Teria B TEIJIOBBIX CETAX MOXET OBITh PEIIEHA TOIBKO C MOMOILBIO
3 PEeKTUBHON TETIIOM30IALMH TETIONpoBOI0B. Kak nokas3amu uccienoBanus, 3pQext
OT BJIOKEHHS (PUHAHCOBBIX CPEICTB B CUCTEMBbl PETYJIMPOBAHUS TEIUIOUCTOYHUKA,
TpaHCIIOPTa U pacrpeieNieHns: NOTPeOUTesIM cocTaBiisieT cooTBeTcTBEHHO 30 %, 50 %
1 20 %. To ectb HauboJIEE BHITOIHBIM HAPABJICHUEM MOJEPHU3ALINN TEIUIOCUCTEMBI B
HACTOAIIEE BpEMs SABIISIETCS BIOXKEHUE CPEJICTB B TEIUIOM3OJBILMIO Teriocered. Ha
CMEHY TpaJMLHOHHBIM KaHAJIbHBIM TEIUIONPOBOAAM, CPOK CIYKObl KOTOPBIX
cocraBisier 15 — 20 mer, a mHOr/Aa HE TPEBBIIIACT MATH TPHU PaCUETHHIX 25,
a TerioBeie  moTepu  gocturaroT 50 %, OmKHBI TpUATH  OecKaHaJbHbIE
teroruaponpeansonupoBannbie (I11) TernmonpoBoabl.

[Tonzemubie [1M-TennonpoBOabl SIBISIOTCS MEXAHWYECKOW KOHCTPYKLHUEW,
COCTOSILLIEH M3 CTaJbHOM TpyObl, NOJUYPETAHOBOW W3OJSLUMUA W HAPYKHOU
MOJIUATUIIEHOBOU TPyOBI-000JI0UKH, KOTOPBIE >KECTKO CBA3aHBI JAPYr C JAPYroM
Y BMECTE C OKPYXAIOLIMM TEIUIONPOBOJ T'PYHTOM O0pa3yiOT €IMHYIO CHUCTEMY.
Takue temnonpoBoAs! ciayxatr 20 — 30 JieT U NO3BOJSIOT CHU3UTh MTOTEPH TEIIA B
10 — 15 pa3. Ilpou3BOACTBO TakuX TEIUIOMPOBOJAOB B HACTOSIIEE BpeMs
HaJaKMBAETCS U B HAILIEH peciyOnKe.

Taxke MPOrpecCUBHBIM PEIICHUEM SIBISCTCS HMCIOJIb30BaHue ruOkux [1M-
TEIUIONpoBOAOB. Ha BceM MpoOTSHKEHHMH TakuxX TPyOONpPOBOIOB MPOXOISAT
CrenuaibHble JAaTYMKH, KOTOpPBIE B CIy4Yae HapyLIEHUs LEJIOCTHOCTH CHCTEMBI
NOCBIJTAIOT CUTHAJI Ha JUCHIETYEPCKUU MyJabT. OTO TMO3BOJISIET OINEPATUBHO
OTPEIENSATh MECTA MOBPEXKACHUS C TOYHOCTHIO 10 1 M.

BaxxneilliuM  HampaBJI€HUEM  COBEPILECHCTBOBAHMS  TEIUIOCHAOKEHMS
rOpOJIOB CUMTAETCS pa3yMmMHasi CTENEHb €ro JACLEHTPaIu3allud, 4YTO O3HAyaeT
CTPOUTEIBCTBO HOBBIX TEIIOMCTOUYHUKOB, MPUOIMKEHHBIX K MOTPEOUTENIO Teria
(Ha raze, >KMJKOM TOIUIMBE, 3JEKTPOIHEPIHH), WIM IEpPEeX0o] Ha aBTOHOMHBIE
MCTOYHUKH TeTUIOCHAOXKeHusl. [lenenTpanu3anus TermiocHa0KeHus! TO3BOJISIET:



— ymeHbwUTh notepu Temna g0 40 % 3a cyeT MONHOro oOTKa3a OT
Hapy>KHbIX TEIUIOBBIX CETEN MM COKPAIIEHUS UX MPOTIKEHHOCTH;

— cokpatuTh 10 15 % notepu Tera 3a cuet 0osee MOJIHOTO COOTBETCTBHUS
PEKMMOB IPOU3BOACTBA TEILJIa U €ro MOTPeOICHMS;

— COKpaTUTh 3aTpaThl Ha TEIJIOCHA0)KEHHWE B CPaBHEHHUU C 3aTpaTaMu,
HEOOXOJUMBIMU JJII  CTPOUTENIbCTBA, OOCIY)XMBaHHSI W PEMOHTa HOBBIX
TEIUIOCETEN, PEMOHTA AEHCTBYIOIINX CETEN U TEMIOT€HEPATOPOB;

— CHHU3UTh NOTEPU SHEPTUU U ABAPUMHOCTh B CHCTEMaXxX TEIJIOCHAOKEHUS
(cTaTHCTHKA CBUAETENBCTBYET, YTO 99 % aBapuil MPOUCXOIUT B TEIUIOBBIX CETSIX, a
He Ha TOLl 1 B KOTEIbHBIX);

— OTKa3aTbCs OT CTPOUTENIHCTBA Y3JI0B YUETA U PETYJIMPOBAHUS OTITYCKA U
NOTPEOIEHUS TEMIOBON YHEPTUU.

B pecnyOnuke aeneHTpamu3aius TEIIOCHA0KEHUS OCYIIECTBIACTCS MyTeM
nepexoga K AaBTOHOMHBIM  CHCTEMaM, HCIOJb30BAHUIO  BCTPOEHHBIX U
MPUCTPOEHHBIX K 3/IaHUI0 KOTEJIbHBIX, aBTOMATU3UPOBAHHBIX MECTHBIX OJOYHBIX
WK OJOK-MOAYJIBHBIX KOTEJIBHBIX IOJHOW 3aBOJICKOM T'OTOBHOCTH, KOTEJIBHBIX
pAacCION0KEHHBIX HA KPBIIIAX.

VYHUBEpCAIbHBIM CPEICTBOM TPAHCIOPTAa DJHEPTUM  SBIIIOTCS  JIMHUU
anektponepenauun, win, JIDII. Hasnauenune JIDII — He TOJIBKO OAHOCTOPOHHSSA
nepefadya  SHEPIMM, HO M OCYLIECTBIEHUE CBSI3W MEXKIY OTAEIbHBIMU
IEKTPOCTAHUMAMHM M LEIbIMH JHEPreTUYECKMMH CHCTeEMaMHu. Takas CBA3b
IIOMOTaeT MOBBICUTh  HAJEKHOCTb PabOThl  JSHEPrOCUCTEMBI, COKPATUTh
HEOOXOJUMBIA pEe3epB MOIIHOCTH, OOJIErYUTh padOTy CHCTEMBbI B IEPUOJBI
MaKCUMAaJIbHOM U MUHUMAJIbHOW MOTPEOHOCTH B AJIIEKTPOIHEPTUH.

OCHOBHBIMM ~ KOHCTPYKTHBHBIMH  3JIEMEHTAMU  BO3JYIIHBIX  JIMHUAU
anektporiepenad  (BJI)  saBmsrorcs mpoBoma  (caykar IS NepeAauu
ANEKTPOIHEPTUM), Tpochl  (ciaykatr aiug  3amutel  BJI  oT  Tpo30BBIX
NIEpEHANPSHKEHUI ), OMOpPsI (MOAAEPKUBAOT MPOBOAA U TPOCHI Ha ONPEIECICHHON
BBICOTE), U30JISATOPBI (M30JIMPYIOT MPOBOJA OT OINOPHI), TUHEHHAsE apmaTypa (¢ ee
MIOMOILBIO POBO/A 3aKPEIUISIOTCS HAa U30JTOPAX, @ U30JIATOPBI HA ONOPax).

Bo3nynissle fanpHUE JIMHUM 3JEKTPONEpEIayd MOApa3AeisaoTCs Ha Ba
ocHoBHbIX Tuma: JIOIIE, paGotatomue Ha mnepemeHnHoM Toke, u JIDII Ha
IIOCTOSIHHOM TOKE.

JIDIT Ha MOCTOSTHHOM TOKE TIOJTy4aroT Bce 0oJiee MMPOKOe MPUMEHEHUE B
CUITY:

- OoJiee BBICOKOTO JOMYCTUMOIo paboyero HampsskeHus B JuHUM (B 1,5 — 2
paza 6onbiie, yem 1t JIDI1 Ha mepeMeHHOM TOKe);

- JIDII Ha TNOCTOSHHOM TOKE MOTYT COOpY)XaThCsi Ha Oojee JaibHUe
pacCTOSHUS;

- B ciaydae npumeHeHus JIOII Ha MOCTOSSHHOM TOKE MJisl  CBSI3U
HHEPreTUUECKUX CUCTEM HCKIIIOYaeTCs HEOOXOAMMOCTh B CHHXPOHHU3AUU CUCTEM
U CTporoMm ypaBHUBaHUHM uX 4actoT. JIDII Ha mocTossHHOM Toke 0oJiee BBITOJHO
UCIOJIb30BaTh JJIsl IEpejaul SHEPTUHN Ha OOJIBIINE PACCTOSHUSI.
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O0o3HaueHus:

1. DnexTpocTanuusi, rae 3/3 TPOU3BOIUTCS

2. Iloacranius, MOBHIIAOIIAS HAMPSXKEHUE, YTOOBI 00ECTIEUUTh BBICOKYIO
3 PeKTUBHOCTD Nepeiauu 3/3 Ha 3HAUUTEIIbHBIC PACCTOSHUS

3. JIDII ¢ BbicokuM HanpsixeHueM (35-750 k BonbT)

4. TloacTaHuus ¢ NOHMKAOIMIMMEU GYHKUIUAMHU (Ha Bbixoje ot 6 1o 10 kB)

5. IlyHkT pacnpenenenus 3/3

6. IIuTaromniye xabeJIbHBIE TUHUH

7,12. llenTpanbHas MOACTAHIIUS HA MPOMBIIUICHHOM OOBEKTE, CIY)KUT IS
NOoHWXKeHUs HanpsbkeHus 1o 0,4 kB

8,11. PaguanbHble 1 MarucTpajabHble KaOeIbHBIC TUHUH

9. BBOJIHBINM IIUT B [IEXOBOM MOMEIICHUH

10. PaiionHas pacrnpenenuTeabHas HOACTAHIIUS

8,11. KabGenpHas panuanbHas Wiu MarucTpajibHas TUHUS

7,12. Iloncranuusi, nonuxkaromas Hanpsbkenue 1o 0,4 kB

13. BBOAHBIA WIMT XKUJIOTO J0Ma, JUISi TOJKJIIOYECHHUS BHYTPECHHEH
DJIEKTPUYECKON CETH

[lepcnekTtBa pa3BuUTUs MOEpedayd  AJIEKTPOIHEPTHMM 1O  MOPOBOAAM
CBSI3bIBACTCSI HE TOJIBKO C BO3JYIIHBIMU, HO U KabenbHbiMU JIDII. [1og kabenpHOM
JIDII mormMaeTcs Takoi croco0 mepeaayu AICKTPUISCKON SHEPTUH, IIPH KOTOPOM
TOKONIPOBOJSIINAE MPOBOAA BMECTE C JIIEKTPUUECKOW H3OJSALMUEN 3aKIKOYCHBI B
repMeTudecKkyro 00010uky. CuioBble kKabeau 0OBIYHO pacroiararT Mol 3eMJICH.

OnHoit u3 nepcriekTuB pa3Butus kadenbHbIX JIDII sBisieTcs ncnonp3oBaHue
V30JISIAN, MPEACTABICHHOM Ta30M, HAaXOASIIMMCS IOJ BBICOKAM JABIICHUEM H



o0JaaroNMM HU3KOM  3JIEKTPONPOBOMHOCTHEIO M BBICOKOM  AICKTPUYECKOM
MIPOYHOCTHIO. TaKMM ra3oM, yXK€ HalleJIIUM MPUMEHEHUE B TEXHUKE, SABISETCSA
mectudTopucrtas cepa SF6, uMeHyeMas Cpelid AMEKTPOTEXHUKOB AJIETa30M.

Jpyroe uatepecHoe Hampaienue pa3sutus JIDII 3akmrouaercs B co3gaHuu
TaK Ha3bIBAEMBIX KPHUOTEHHBIX U CBEPXMIPOBOIAIIMX JIMHUN 3JIEKTPOIEpPEIAUN.
Unest kpuorennbix JIDIT ocHOBBIBaeTCS HAa M3BECTHOM (PaKTe, UTO DIEKTPUUECKOE
CONMPOTHUBJICHUE METAUIOB (OCOOEHHO YHCTHIX) MaJaeT CO CHIDKEHHEM UX
temneparypbl. CBEpXMPOBOJUMOCTh — HMCTOYHUK CO3JIaHUSI CBEPXITPOBOJSIINX
JIDIL. OTo siBIieHME, MPAKTUYECKOE UCTIOIb30BAHUE KOTOPOTO CBS3BIBAIOT MHOTHE
HAMpaBJICHUSI TEXHUYECKOrO Mporpecca, COCTOMT B TOM, UTO MPHU JIOCTHKEHUU
ONPEAECICHHBIX HU3KUX TEMIIEPATYP HEKOTOPBIE YHCTHIE METAJUIBI W CIUIABBI
CTaHOBSITCSI CBEPXIPOBOASAIINMHU, T.€. UX IJIEKTPUUECKOE CONPOTUBIIEHUE JIEIAETCA
paBHbIM Hymw0. Temmeparypa, OpuU KOTOPOM 3TO MPOUCXOAUT, HUMEHYETCA
KPUTUYECKOM.

[IpeumyiectBa cBepxmnpoBogsauied JIOII odeBuaHa: OTCYTCTBUE MOTEPh
AIIEKTPOIHEPTUU U OOJIbIIIAs SKOHOMHUS METallia, U3 KOTOPOro JIeNal0TCs MIPOBOIA.
Ho npexae uem cepxnpoBoasiue JIDII BoiiayT B Hallly KU3Hb TPUAETCSA PELIUTH
HEMpPOCThIE  33alayd. ITO  CTOMMOCTb  CBEPXIPOBOJAIIMX  MATEPUAIIOB,
3HAUUTEIbHBIE PACXOJIbl DHEPrUU I TMOAJACpXKaHUS HEOOXOAMMOW HHU3ZKON
TEMIIepaTypbl CBEPXMPOBOAHUKA. JIJIsi 3TOr0 HEOOXOJUMO HMMETh KPHUOTEHHOE
000pyZ0BaHUE, CTOUMOCTh KOTOPOT'O TOKE 3HAUUTEIbHA.

BepHyThcs B ornaBieHue




TEMA 6. DueprocoepexeHne B 31aHUAX U COOPYKEHUSIX

1. OCHOBHBIC HarrpaBJICHUA 3H€DI‘OC6CDC)KCHI/IH.

2. 3HGDI‘OC6€D€)K€HI/I€ B CTPOUTCIILCTBC. 9HCDFOBd)d)CKTHBHI)I€ JA0Ma.
3. 3HGDI‘OC6€D€)K€HI/I€ B IIPOMBIINTJICHHOCTH.

4, 3HGDI‘OC6€D€)K€HI/I€ B JPVYI'uX OTpacjIix.

1. OcHOBHBbIE HANIPABJICHUS YHEProcoepeKeHus

B macroaumee BpeMs caMbIMH 2@ @PeKTHBHBIMHU ITPH3HAHLI
caelvwoniMe HaIIpaBJeHHA JeATeNIbBHOCTH IIO BHEPI‘DE&ED&JKEHHID.
IlepBOe HanpaBleHWe — 3TO CO3JAAHHE HOPMATHUBHOM M IIPABOBO# Oa-
3pl aHeprocbepe;xenuda. Bropoe — cozpaHme HeOOXOIMMBIX 3KOHO-
MHYeCKHX MeXaHu3MoB. Tperse — co3aaHue (pUHAHCOBLIX MEXaHM3-
MOB sHeprocbepexxenus. Yerseproe — nposeaeHHe NOJMATHKHA IEHO-
obpaszoBaHMA, KOTOpaA OTpPakaeT 3aTpaThbl HAa SHepropecypcsl, IIpo-
H3BOAUMYVIO IIPOAVKIIMIO, VCIAYIH ¥ ONpeaesseT YPOBeHb »KHU3HH Ha-
cenenun. lIaToe — coszmanme ccTeMbl YIIDaBJIeHHHA BHE[J'I‘GGEEDEHC'EL
auem. VI nocieanee, mecroe, — cozfganve nadopMaIMOHHON cHCTe-
MBI IpoHaraHjbl ipobiem suneprocbepeskenus, obydeHud, Nepenos-
roTOBKHM KaJIpOB, MeHeaKepoB, paboTamouux B aToil chepe.

CornacHo 11e1€B0# TocyJapCcTBEHHOM nporpamme B benapycu:

— yBeJIMYEHHE B HHeproOajaHce JOJAM MECTHBIX BHJOB TOIUIMBA
(MperMylIECTBEHHO UCIIOJIb30BaHUe YIJisd, TOp(a 1 IPEBECUHBI)

— YyBEIWYEHUE B JHeproOajaHce JO0Jd albTEPHATUBHBIX HCTOYHHKOB
SHEPruu

— BHeJIpeHue HSHeprodP@PeKTUBHBIX TEXHOJOTMH Ui  peanu3aluuu
IporpaMMbl  MOJEPHHM3aLlMM HSHEPreTUYECKOW OTpaciud, B TOM UHCIE Ha
ctpoutenbcTBO TOII, paboTaromux Ha yriie U MECTHBIX BUAaX TOILJIMBA.

— cHu3UTh 3HeproemkocTh BBII (k 2020 r. benapycs cobupaercs ¢ 400 o
210-220 xr HedTsiHOrO SKBHBasNieHTa Ha 1 ThICc. Aoul. BBII u BeIfiTH TIO 3TOMY
MoKasaTelto Ha ypoBeHsb [1IBenun).

— MEXAYHapoaHOe coTpyaHudectBO Pb B pamMkax MexIyHapOoIHOro
npoekta 1o sHeprocOepexxkennio IIporpammel  pazsutus OOH (ITPOOH),
cotpyanuuectBo ¢ EBpomnelickoit sxkonoMuueckoit komuccueit OOH (EQK OOH),
¢ I'moGanmpHbiM HKOMOTHYeCKUM doHAOM (['DD). B pesynpraTe COBMECTHBIX
MIPOEKTOB MO 3HEprocoOepekeHro benapych moydyaeT: MHBECTULIMHU, TEPEIOBbIE
TEXHOJIOTUU U OMBIT, IOBEPUE MEXKAYHAPOIHBIX (PMHAHCOBBIX OpraHu3auui (poct
(buHaHCUpOBaHUA).

— TPOEKTHUPOBAHHWE M CTPOUTENBCTBO HHEProd(HEKTUBHBIX JOMOB U
PEKOHCTPYKIMU cTapbix nomernieHuit (M3BecTHO, YTO COBPEMEHHBIE JKHUIIbIE JOMA
['epManuu TpeOYIOT AJisl MOAAEPKAHUS HOPMAJILHOTO TEMIIEPATYpHOTO peXUMa B
20 pa3 MeHbIIIE YHEPTOPECYPCOB, UeM (PyHKIMOHHUPYIOIIEero B benapycu xuibs).



[TpoOaeMBbl 3EKTPOIHEPTETUKH

— HW3HOC OCHOBHOTO OOOpYyJOBaHUS SHEpreTudeckux mnpeanpustuil (B
HacTosee BpeMmsi Oosee 60 % o00opymoOBaHUS NMPAaKTHUUECKH BbIPA0OTalIo CBOU
TEXHUUYECKUH pecypc, pabOTOCHOCOOHOCTh €ro MOAJAEPKHUBAETCS 3a CYET
PEMOHTOB, 00BEMBI KOTOPBIX €XKETOoJHO BO3pacTatoT. CHeruanucThl MPULIUIM K
BBIBOJly, UYTO HauOoOJiee BBITOJIHON SBISETCS MOJECPHHU3ALUS U PEKOHCTPYKLUS
CYILLECTBYIOIINX 3JIEKTPOCTAHIMM M KOTEJIBHBIX IIyTEM BHEAPEHUS COBPEMEHHBIX
ra3oTypOMHHBIX U MTAPOTa30BbIX yCTaHOBOK ¢ Ooiiee BeicokuM KII/T).

—HEIJIaTeXH TOTpeOuTeNnel 3a HCHOJB30BAHHYIO JJCKTPUUYECKYI0 U
TEIUIOBYIO ~ JHEPIHI0, TEPEeKpecTHOEe  CyOcuAMpoBaHHE, TpU  KOTOPOM
IPOMBIIUICHHBIE MPEANPHUATUS BBIHYXIAEHBI OIUIAYMBATH IOJYYEHHYIO SHEPIHIO
M0 TOBBIIICHHBIM Tapudam, KOMIIEHCUPYS OIUIaTy JBbIOTHBIX MOTpeOUTeneH, B
OCHOBHOM HaceJjieHus. TakuMm o00pa3oM, IMpU MEPEKPECTHOM CyOCHIMPOBAHUU
IPOMBIIIJIEHHBIE MPENNPUATHS OIUIAYMBAIOT MOTPEOJIEHUE BIIEKTPOIHEPIUU
HACEJICHUEM W HEIUIATEXKHU 3a DJIEKTPO3HEPrHI0. OTO BBI3BIBAECT YBEJIMYEHUE Ce-
0€CTOMMOCTH MPOMBILIUIEHHOHN MPOTYKIIUU PECITyOINKH.

— neuuutT GUHAHCOBBIX CPEICTB B SHEPTETUUECKON OTPaACIIU
—  aKTyaJbHBIMU  SIBIISIFOTCA  IPOOJIEMBl  DSHEPreTUYEeCKOW  OE30MaCHOCTH
pecmyOuKH,

[Ton JHeprerHyeckoil 0e30MACHOCTBIO I[OAPA3yMEBAETCA TapaHTUs
HAJeKHOTO M OecrnepeOOMHOr0 SHEProCHA0KEHUS CTpaHbl B HOPMAaJbHBIX
YCIIOBUSIX M B 4pe3BbIYAHBIX cuTyanusx. [Ipobiema oOycioBieHa TeM, YTO MBI
nokymnaem okoio 80 % TomiuBa 3a rpanuiieil (mpeumyiiectBeHHo B Poccum, ¢
2010 roma mokymaeM HedTh U3 BeHecyanbl) M1 4aCTUYHO 3aKyNaeM y COCEIHUX
CTpaH JJIEKTpO’HEpruto. Takoe mMmonoxkeHue He 00eCTeurBaET SHEPreTHUYECKOU
0e30macHOCTH, 0€3 KOTOPOM HE MOXXET ObITh IKOHOMUYECKOW U TMOJIUTHYECKON
HE3aBUCUMOCTH.

HeoOxoauMbpIMH YCIOBUSIMHM JIOCTHXKEHHUSI SHEPTETUUYECKONW HE3aBUCUMOCTHU
1 0€30M1aCHOCTH IOCY1apCTBa SIBISIETCS:

1) [TepBbIii KpUTEepHii — €CJIM DHEPreTHKa CTpPaHbl OCHOBBIBACTCS Ha
MMIIOPTE TOIUIMBA, TO 3aKYIIKU HE JOJDKHBI OCYLIECTBISATHCS B OJJTHOM CTpaHE.

2) Bropoii — 101 KakJa0oro BHA TOIIMBA HMMEET CBOIO TMPEACTbHYIO
BEJIMYMHY, YHEPIreTUKA HE JIOJKHA Pa3BUBATHCS TOJIBKO HA OJHOM BHJIE€ TOIUIMBA.

3) Hanuuue pe3epBa JIIEKTPUUECKOW W TEIUIOBOM MOIIHOCTH, 3amacoB
TOIUIMBA, HAJIEKHOCTh O0OPYAOBaHUS U T.1I.

2. JHeprocoepekeHe B CTPOUTEIbLCTBE. JHeprodddeKTHBHBIE 10Ma

OcHOBHbIE  HampaBJICHUS JHEProcOEpeKEHHs] B  CTPOUTEIBCTBE U
IIPOU3BOJICTBE CTPOUMATEPHATIOB.

—OCBOCHUE IMPOU3BOJCTBA CTPOUTEIIBHBIX MAaTEPUAIOB C HCIOJIL30BAHUEM
HOBEHIINX SHEPTrOCcOEperarx TeXHOIOTUH;



—I[POEKTUPOBAHUE U CTPOUTEIBCTBO JOMOB (COOPYKEHHMI) C MPUMEHEHHEM
UCKIIIOUUTENILHO ~ AHEprocOeperarommx  TEXHOJOTUH, B TOM  4YHCIE C
AIEKTPUUECCKUMHU U KOMOMHUPOBAHHBIMUA CHCTEMaMH 000TPEBa;

—peanuzanus MPOEKTOB KUJIBIX, OOIIECTBEHHBIX U aJIMUHUCTPATUBHBIX
HEProdHEeKTUBHBIX 3/IaHUNA C PEryJupyeMod BEHTWISIUMEH, ¢ OJHHUM BBOJIOM
TEIJIOHOCUTENSI B OTHAEJBHYIO KBApTUPY (OTAENBbHBIA O(HC) AJid OpraHu3aluu
MOKBAPTUPHOTO y4eTa Telia U PEryJUpOBaHUs TEIJIOCHAOXKEHUS, C yTUIIU3aIiel
BEHTUJISILIUOHHBIX BEIOPOCOB.

3. JDHeprocoepekeHe B NPOMbIILICHHOCTH.

OcCHOBHBIE HANPaBIICHUS SHEPTOCOEPEKEHNS B IPOMBIIILIIEHHOCTH.

B  umensx  noBeimieHHs ~— 3HEprodp@pekTuBHOCTH  (3m€Ch  TEPMHUH
«QHEProcOEpeKEeHUE» YacTo 3aMEHSIOT Ha «D(PGEeKTUBHOE HCIOJIH30BAHUEY) B
pa3IUYHBIX cepax SIKOHOMUKH NMPEAYCMATPUBACTCS:

Meponpusatus 1Mo >HEProcOEpeKEHNI0 Ha MPOM3BOJICTBE HAYMHAIOTCS Ha
NPOCKTUPOBAHUM W  TPOJOJDKAIOTCS TMpu  paboTe MPEeanpusiTUsS UM €ro
PEKOHCTPYKIIMU. MeponpusaTusi BKIIOYAIOT B CEOsI:

1) parmoHaNIU3aIMIO CXEM JIEKTPOCHAOKEHMUS,

2)KOHTPOJIb KAYeCTBA MOCTABJIIEMON SHEPTUH,

3) COBEpIICHCTBOBAHUE JIEKTPOCETEN M TpaHC(HOPMATOPHBIX MOJCTAHITUH.

4) B 001acTl TEXHOJIOTMYECKUX MPOIIECCOB

— BHEJIPEHUE HOBBIX TEXHOJIOTUH,

- IpuOOpOB yuéTa,

- aBTOMATU3UPOBAHHBIX CUCTEM yIPABJICHUS.

5) bonpmme pe3epBbl  dHEProcOEpekeHUs HAXoAiATCsl B 00JacTu
MOJICpHU3AIY 3[]aHUH [IEXOB:

- C LIEJIBIO JIYYLIEr0 €CTECTBEHHOTO OCBELIEHNUS

- CHIDKEHUS TEIUIONOTEPh Y€PE3 CTPOUTEIIbHBIE KOHCTPYKIUU,

- BBIOOp paIlMOHAIBHBIX CXEM BEHTUJISIIIUU U OCBEIICHUSI.

IIpOMBINJIEHHOCTB:

—pa3paboTka ¥ peaju3anus ONTHUMAIbHBIX CXEM JHEeprocHaOKeHUS
MPOMBIILICHHBIX OOBEKTOB Ha 0a3e COYETaHUs MEPBUYHBIX SHEPrOHOCHUTEINECH,
MaKCUMaJIbHOE UCIOJIb30BaHUE BTOPUUYHBIX 3HEpropecypcoB (BOP) Bcex ypoBHel
C Tmepemadyedl WM3JIMIIKOB TerioBbIXx BOP  nns  TemnocHaGxeHuss 0OOBEKTOB
KOMMYHaQJIbHOW COOCTBEHHOCTH U KUJIbS;

—co3nanre 3QGEeKTUBHBIX aBTOMATH3UPOBAHHBIX MEUEH PA3IMYHBIX TUIIOB C
MaKCUMAJIbHOW yTUM3anuen TerioBbix BOP 1is1 ©X MOBTOPHOIO MCIOJIb30BAHHS;

—BHEJpEHUE BBICOKOI(P(EKTUBHBIX CYIIMJIBHBIX arperatoB Ha 0ase
WCIIOJIb30BaHUSA B KA4ye€CTBE CYIIWIBHBIX AreHTOB HE TOJIBKO TPAJIUIIMOHHBIX
JIIMOBBIX T'a30B U HArpEeTOro BO3/yXa;




—ocBoeHue sHeprodddexTuBHbIX mporeccoB ¢ npuMeHennem ACYTII u
o0opyAOBaHUS TUTaBKH, pa3IUBKU METaJlIoB, dbopmoobOpazoBanusl,
KOAryJISIIIHOHHOTO JIUThSI, OCAXKICHUS TApOB, CEKIIMOHHON 00paboTKH;

—CO37JaHME KOMIUIEKCHBIX JIOKQJIBbHBIX JHEPrOMCTOYHUKOB Ha 0Oasze
TpUTeHepaluu (MPOU3BOJICTBO JJEKTPUUYECKON SHEPIHH, TEIUIOTHI, Xojoaa (mpu
HaJIM4YUU CUCTEMHOTO 3 dexTa, B TOM uucie 1mo skoHomMuu TOP u skonornyeckoi
Harpy3Kke Ha 9KOCUCTEMY));

—BHE/IpEHUE ONTUMAIIbHBIX CXEM M PEXUMOB PadOThl KOMIIPECCOPHBIX
CTaHIIMA  Pa3NMYHOTO  Ha3HAueHUsT  C  JICUEHTpaau3anuei CUCTEM
BO3[yXOCHA0KEHHSI, BKIIFOUEHUEM B CXEMBbI TEIJIOHACOCHBIX YCTAHOBOK B IEJIX
OJTHOBPEMEHHOTO MPOM3BOJACTBA TEIUIOTHI ISl HYXJ TEIJIOCHAOXKEHHUS 3a CUeT
YTHIM3AIMU HU3KOMOTeHIIMaNbHBIX BOP oT cucteMbl oxnaxaeHus U xonoga —Iis
OXJIAKIEHHSI KOMIIPECCOPHBIX arperaros;

—TE€XHUYECKOE  TIEPEOCHAIEHWE W  MOJEpPHHM3alUsl  HHEPrOEMKHX
IIPOU3BOJICTB;—OpraHu3alus MPOU3BOJACTBA dHEProdPpPeKkTuBHOr0 000PyaOBaHUS
JUISL IPOMBIIIJIEHHBIX U JPYTUX OOBEKTOB.

OCHOBHBIE OPTaHU3ALMOHHBIE U TEXHUYECKUE
MEPOIPUSITHS SHEPTrOCOEPEIKEHUS

B cucremsl 3nekTpocHaOXEHUS MPEANPUATHS BXOJAT IIEKTPUUECKUE CETU
Hanpsokenuem 0,4 kB, 6 wmm 10 B, nonmwxkarmme TpaHchopMaTopsl,
ANIEKTPOJBUTATENH, AJIEKTPOIPUBOJ, OCBETUTEIbHBIE KOMILJIEKCHI, CHCTEMBbI
aBToMaTu3alMu W JAp. Bompocsl cOepexeHuss U SKOHOMHUHU 3JIEKTPOIHEPIHU
coJiep>KaT OPraHU3aMOHHbIE U TEXHUYECKUE MEPOITPUSTHSL.

OpraHu3anMoHHbIE MEPONPUATHSI BKIIOYAIOT:

*pa3palbOTKy IUIAHOB MOTPEOJEHUSI ANEKTPOSHEPTUHU U YACIBHBIX HOPM €€
pacxoJ0BaHUs;

*YHOpSJOUYEHUE TOTPEOJCHUSI  AJIEKTPO3HEPTUHM B DIIEKTPOCUIIOBBIX
YCTaHOBKAaXx;

*HOJJIEP/KAaHUE PALMOHAIBHOTO PEXXHMMa I10JIb30BAHMSI 3JIEKTPOOCBEILICHUEM;

*YYET pacxo/1a dJIEKTPOIHEPIUH;

*[IPaBUIILHOCTDH B3aMOPACUETOB C 3HEPTOCOEPETaoIMMU OpraHU3alUsIMHI 1
CTOPOHHUMHU NOTPEOUTEISIMH;

*[I0IBE€ICHUE UTOTOB PAOOTHI 110 SKOHOMHH 3JIEKTPOIHEPTUH.

TexHrueckrue MEpONpPUATUS BKIIOYAIOT:

*CHIDKEHHE MOTEPh DJIEKTPOIHEPTUU B CETAX U JIMHUSX 3JIEKTPOIepeIauH;

*pPEKOHCTPYKLHUIO ceTeil 0€3 U3MEHEHUs HaIlPSIKEHUH;

*IIepEeBO/I CETE Ha MOBBILIEHHOE HAMPSKEHUE;

*BKJIFOUEHHUE T0/] HArPY3KY PE3EPBHBIX JIUHUI 2JIEKTPONEpeiayuu;

*CHIDKEHHE MOTEPh B CUIIOBBIX TpaHC(hopMaTopax;

*[IpUMEHEHNE SKOHOMUYECKH IIEJIECO00pa3HOTO peXHMa OJIHOBPEMEHHOMN
paboThI TpaHchoOpMaTOPOB.

OcHOBHbIE 3HEpProcoeperaronye HaupaBJeHUs B 3JIEKTPOIHEPIreTUKE:




*pallMOHATBHBIA  BBIOOP  MOIIHOCTH  DJICKTPOJBUTATENCH, TMPUBOJOB
MEXaHU3MOB M TPaHCHOPMATOPOB, MPHU KOTOPBIX OOCCICUYMBAIOTCS BBICOKHE
K03 GUIIMEHTHI MOITHOCTH 1 KO3(PDHUIIMEHTHI MOJIE3HOTO ACHCTBHUSI;

*aBTOMATH3aIIMs SJICKTPOIPUBOJIOB U OCBETUTEIBHBIX CETEH, HAIIPaBICHHBIX
Ha DKOHOMHOE PacX0J0BaHHUE JICKTPOIHEPTHUH;

*IIPUMCHCHHE YaCTOTHO-PETYIMPYEMOTO 3JICKTPOIIPUBO/Ia HAa MEXaHU3MaX C
MIEPEMEHHOM IMPOU3BOIUTEIHHOCTHIO;

*pa3paboTKa MPOU3BOJACTBEHHO-TEXHOJOTHYECKUX TMPOIECCOB C YUETOM
HOPM Pacxoia MJIEKTPOIHEPTUH.

TonnvBHas nTpoMBINIIEHHOCTh benmapycu mpencraBieHa B OCHOBHOM IIPEJ-
OpusATUAMH TI0 J00bIYe U mepepaboTke HedpTH U Topda, cpeau KOTOPBIX
JOMUHUPYIOT KpynHeilime HedrenepepadarbiBaomuye npeanpusatus. Oobem
no0pun HeTH B peclyOJuKe HAaxXOIUTCs Ha ypoBHE 1,8 MIH. T B roj, 4To
HOKpPBIBAET BHYTPEHHHUE NMOTpeOHOCTU B HedrenpoaykTax Ha 12 %. YcnoxHeHue
TOPHO-TE€OJIOTMUECKUX YCJIOBUM (yBEeNIMYEHHE TJyOWH 3ajleraHusi, CIIO0XHOE
IIOCTPOEHUE, HE3HAYUTENIbHbIE OOBEMbl MECTOPOXKIEHUS HedpTH) mnoTpedyer
IPUMEHEHHUSI BBICOKOIPOU3BOAUTEIBHOIO He(TEea00bIBaIONIET0 000pyI0BaHUS,
HOBBIX TEXHOJIOTMM BO3ACHCTBUS Ha He(QTAHBIE IUJIaCThl, ABTOMAaTU3aLUU
IIPOU3BOJCTBEHHBIX IIPOLIECCOB C LEIBI0 YIYYIIEHUS YCIOBUM Tpyla H
MOBBIIICHUS POU3BOJUTEIBHOCTH.

HedrenepepabarbiBatomnias — NPOMBINIIEHHOCTh  MPEACTABICHA  JBYMS
HedTenepepadaThIBAIOMIMMH MPEANPHUATHIMI CYMMapHON TOJOBOW MOIIHOCTHIO
okoJi0 40 MIIH. T niepepabOTKU B TOJ Cbipoil HeTH. OCHOBHBIMU HANpPABICHUSIMHU
OpraHU3allMOHHO-TEXHOJIOTMYECKON  TEepecTpoilku  HedTenepepadaThiBatoOE
IPOMBIIITIEHHOCTH SIBJISIFOTCSI:

« yBenuueHue riayounsl nepepadotku HedTH 10 80—85 %);

o HapallluBaHUWE TPOMU3BOJACTBA M  JKCIOPTAa  BBICOKOKAUECTBEHHBIX
He(PTENPOAYKTOB, COOTBETCTBYIOIUX TPEOOBAHUSAM MEXTyHAPOAHBIX CTAaHAAPTOB;

o CHI)KEHHME DHEPreTHYEeCKMX M MaTepualbHbIX 3aTpaT B IMpoleccax
HedTenepepaboTKu U HEDTEXUMUH;

+ BOBJICUEHHUE B TITyOOKYI0 EepepabOTKy TOMIOYHOIO Ma3yTa Kak OCHOBHOTO
¥ Hanboyiee SKOHOMUYHOTO HAIPABJICHUS YBEIMUYEHHUS BBIPAOOTKH MOTOPHBIX
TOTLIIUB.

B razocHa0»eHu# CTpaHbl HAMEUEHO:

e -CTPOMTEIILCTBO  PaCHpPEACIIUTEIBHBIX  Ta30MpPOBOJOB K  HOBBIM
NOTPEOUTEIIM  OT  CYNISCTBYIOIIMX  Tra30paclpeaeIuTeIbHbIX — CTaHIUH -
IMPOTSHKEHHOCTBIO CBBIIIE 5 TBHIC. KM, U3 HUX B rOpofaX M FOPOACKUX IOCENIKaX -
oonee 2,4 TBIC. KM;

e -CHIDKEHHE TIIOTPEeOJCHUS CKIDKEHHOTO Tra3a 3a CYeT IIepeBoja
YKUJIUIIHOTO (DOH/a Ha MPUPOIHBIN Ta3;

¢ -3aBEpIICHHUE CTPOUTEILCTBA [IpHOYKCKOTO MOA3EMHOTO Ta30XPaHUIIHINA
ooweMom 1,35 mupy. M




e - Pa3BUTHUC I'a30HAIIOJIHUTCIIbHBIX CTaHI_[I/Iﬁ AJIs1 aBTOTpaHCIIoOpTa.

4. JueprocoepekeHne B IPYrux 0Tpacasax.

Mepornpustus 1o 3HeprocOepexeHUI0 Ha TPAHCIOPTE

DNEKTPOTPAHCIIOPT:

— MPUMEHEHUE CHCTEM BO3BpAaTa 3JIEKTPOIHEPTHH OOPATHO B CETh B MOMEHT
TOPMOXEHUS, SKOHOMHUS 110 12%.

— OCHAIICHUE aBTOTPAHCTIOPTHBIX CPEACTB OOPTOBHIMH KOMITBIOTEpAMH,
KOTOPBIE PETYIUPYIOT KOJIUYECTBO TOIUIMBA MOAABAEMOTO B IBUTATENb, BHIOMPAIOT
HY)KHYIO Tepefady, COOOIIal0T BOJUTENIO MECTO HAaXOXICHHS aBTOMOOWIS U
00J1ee KOPOTKHM ITyTh K LIETH.

ben3uHoBbIC BUTATENH:

— UCIOJIb30BAaHUE AJIEKTPOHHOUN CHUCTEMbI 3AKUTaHU,

— YCTaHOBKa KaTain3aTopoB foxwuranus tomiusa (CO—CO,).

— 3ameHa OeH3MHA Ha Ta3 3HAYMTEIBHO CHIDKAET 3arpsi3HeHne Bozayxa. [lpu
cropanuu B jaBuratessix 1 T OeH3umHa B BO3ayX BblOpachiBaetcs 0,54 T BpeaHbIX
BEIIECTB, a pu cropanuu 1 T qu3enbHOro Tormaa — 0,25 T.

— HoBble Mapku aBTOMOOMJICH OCHAIEHBI JBUTATENSIMU BHYTPEHHETO
CTOpaHus, KOTOPBIA  HCIONB3yeTCs A JABIDKEHHS 3a TOpPOJOM, W
AJIEKTPOJBUTATEIEM, KOTOPBI  BKJIIOYACTCS TPU JBWKEHWH B  TOPOJIE.
DNeKTpOMOOUIIH ISl TOPOJa.

XuzHp  COBpeMEHHOTO  TOpoJa  HEMbICIMMa  0e3  TpaHCIopTa,
MOTPEOJISIONIEr0 3HAUUTENIbHOE KoJinuecTBO TOP, BKiItoUast BHICOKOKAYECTBEHHbBIE
HepTenpoayKThl. TpancnopT 6oJee APyrux oTpacieil SKOHOMHUKH YyBCTBUTENCH K
nepebosiM B cHaOkeHUu sHeprued. OJHaKO UMEHHO B 3TOM CEKTOPE SKOHOMHKHU
UMEIOTCS  IIMPOKHUE  BO3MOXXHOCTH IS TOBBIMIEHUS  A(HPEKTUBHOCTH
UCIONIb30BaHusl dHeprun. CremyeT pasznudaTh KPaTKOCPOUHBIE M JOJTOCPOYHBIE
IporpaMMbl  MEpONpUsATHl 10  3(PGEKTUBHOMY  SHEPrOMCIIONB30BAHUIO B
TPAHCIIOPTHOM CEKTOPE.

Kpatkocpounbie  mporpamMmbl  HampaBi€Hbl HAa  MPOU3BOACTBO |
pacnpocTpaHEHHE TPAHCIOPTHBIX CPEACTB, MOTPEOJSIOMNX MHHUMAIbHOE
KOJIMYECTBO DHEPrHH, TPeOYIOIMMX MEHBIINX pPacXOJO0B Ha HMX COACpXKaHHE U
sKcrutyatanuto. Ilpudem, TpaHcmopT — 23To Ta o00JacTh OOIIECTBEHHOU
JESTEIIbHOCTH, B KOTOPOM MOXKeT OBbITh Hambojee YCIENIHO HCIOIh30BaHO
IIPaBOBOE HOPMATHBHOE PETYIUPOBAHUE JIJISl TIOBBIIICHUS YHEProd(H(PEeKTUBHOCTH.
OT0 0OBSACHSAETCS 3HAUMUTEIHHBIM UYUCIOM TMPOU3BOAUTENCH B3aMMO3aMEHSEMBIX
BUJIOB TPAHCIIOPTAa W eIie OOJBIIUM YHCIOM €ro MOTpeOuTeNnell - BIaeNbleB
TPAHCHOPTHBIX CPEJACTB, KaXI0€ U3 KOTOPHIX TMOTPEOISET OTHOCUTEIHHO
HEOOJIBIIIOE KOJIMYECTBO OHHEpruu. OMBIT EBPOMEHCKUX CTpaH TMOKa3bIBaeT
3¢ (eKTUBHBIE CIMOCOOBI CTUMYJIHUPOBAHUS JHEProcOEpPEKEHHs] Ha TPaAHCIOPTE.
KpartkocpouHbie mporpaMMbl BKITIOYAIOT TAKXKE KOMILIEKC MEp IO YIYUIICHUIO
OpraHu3alliy JBUKEHUS B TOPOJIE.




JloJrocpouHble MPOrpaMMbl  MMEIOT CTPATErMYECKYI0 HaIPaBJIEHHOCTD,
YUYUTBIBAIOT MEPCIIEKTUBBI PA3BUTHUS TOPOAA, 0)KUAAEMBIE U3MEHEHUS B CTPYKTYpE
HMCTOYHUKOB JHEPruu B OyaylleM MU HauOoyiee MPOTPECCUBHBIC TEHACHIIMH B
o0nacTu pa3paboTKu TpaHcmopTa. B wyacTHOCTH, peub HUAET O CO3JaHHUH
TPAHCIOPTHBIX CPEACTB, pabOTaIOUMX Ha BO300OHOBISIEMBIX JHEpropecypcax,
MOTYILIUX NEPEKITIOYATHCS P 3KCIUTyaTalliy C OJHOTO BHJIa SHEPTHM HA IPYTOMH,
O CO3[JaHMM COBPEMEHHBIX MOJ3EMHBIX WM HAA3EMHBIX BHUJOB TOPOJICKOTO
TpaHcnopra. Takue TEHIEHUMH JUKTYIOTCA, C OJHOM CTOPOHBI, LEISAMHU
’HEeprocOepekeHus], C APYrol — 3KOJOTHIECKUMH TPEOOBAHUSIMH 10 COXPAHEHUIO
YUCTOTHI BO3YITHOM Cpebl U JeUIIUTOM 3€MJITU B TOPOAAX.

PaccMoTpuM ~ BO3MOXKHOCTM ~ 3HEpProcOEpeXeHHsi  Ha  TPAHCIOPTE
MOCPEJICTBOM HM3MEHEHHUU €ro CTPYKTYpbl M BUJOB IMOTpeOIseMOro TormBa. B
TOM CBSI3M NPOEKTHPOBLUIMK TOPOACKHUX TPAHCHOPTHBIX CHUCTEM  MOKET
PYKOBOJICTBOBATBCS TPEMSI IPUHLIAIIAMM:

° BBIOMpaTh  Hambojee  (QYHKIMOHAIBLHO  TOAXOMASIIUME  BHJIBI
TpaHCIIOPTa;

° HCIIOJIb30BaTh 00JIETYCHHBIE TPAHCIIOPTHBIE CPEJICTBA;

° obecrieunTh MaKCUMaJbHOE  YBEJIWYEHHE IIOJIC3HOM  Harpy3ku

TPaHCIIOPTHBIX CPEJICTB.

Yem MeHbIlIe Macca aBTOMOOWIIS, TEM MEHbILIE pacxoiyeMas UM 3Heprus. B
ropojgax Bce Ooublliee pa3BUTHE OyAET TMOJAy4YaTh AJIEKTPUPUUIMPOBAHHBINA
TPaHCHOPT Kak 0o0Jiee 3KOJOTMYECKH YHUCThIUA. [lepCreKTUBHBIMHU C TOYKH 3pEHUS
coepexkeHus: HEPTENPOAYKTOB UM DKOJOTMHM  SBJSIOTCS  DJIEKTPOMOOUIIH,
UCITOJIb3YIOIINE ANIEKTPUUECKYIO SHEPTHIO, KOTOPast MOKET OBbITh MOJTy4YeHa KakK OT
aKKyMYJISITOPOB, TaK U B pe3yibTaTe MPSMOro Mpeodpa3oBaHUsl BO30OHOBIIIEMbBIX
BUJIOB SHEpIrUM, Hanpumep, conHeuHoi. KIIJ[ TaroBoit ycTaHOBKM 37€KTPOMOOUIIS
cocrasisieT 25-30%, B To Bpems kak KII/[ aBuratens BHyTpeHHEro cropanus — 15-
20%.

3HAYUTENIbHBIN MOTEHIIMA SHEPTOCOEPEIKEHUS COEPKUTCA B OpraHU3aLUH
JIBUKEHHSI TpaHCIOpTa B ropojae, B ee ontumuzaunud. OO0beM MOTpeOiIeHUs
DHEPIrUM Ha TPAHCIOPTE HEMOCPEICTBEHHO CBSA3aH C IJIAHUPOBKOM Iropona, ero
KOMIIAKTHOCTBIO, PAcCMOJOXKEHUEM €ro pailoHOB, OOBEKTOB HaMOOJbIIEro
noceieHus. [103ToMy Ba)KHO ONTHMMAJIBHO OPraHU30BaThb CUCTEMY MarucTpalie,
IJIaBHBIX M BTOPOCTENEHHBIX JOPOr, TPAHCHOPTHBIX Pa3BSI30K, PETyJIUPOBAHUS
CKOpPOCTEH C TMOMOILIBIO CBETO(GOPOB U JOPOKHBIX 3HAKOB, MPEAYCMOTPETh
BO3MOXXHOCTH  PAallMOHAJIBHBIX  IPOE3/J0B,  XOpOIlee  COCTOSIHUE  JIOPOT,
KaueCTBEHHOE TEXHUYECKOE 00CITYKUBAHUE TPAHCIIOPTHBIX CPE/CTB.

OrpaHuyeHus CKOPOCTH CYIIECTBYIOT BO BCEX CTpaHaX MPAKTHYECKH IS
BCEX THUIOB J0por. OHU HYXHBI TO YCIOBHUSIM O€30MaCHOCTH, HO, KpOME TOTO,
MO3BOJISIIOT 3KOHOMHUTH TOIUIMBO. C y4eTOM MaKCHMAJIbHOM 3KOHOMHUHM TOIUIMBA
JOJDKHBI  OPraHM30BBIBATBCS B COBPEMEHHBIX TIOpOJAX CHCTEMBI CTOSTHOK
TPAaHCHOPTHBIX CPEACTB, TapaXkeil, MapUIPyTOB K OCTaHOBOK T'OPOJCKOIO
OOIIECTBEHHOTO  TPAHCIOPTA, CTAHUUH TEXHUYECKOro OOCITy)KMBAaHUA W
OcH303aIPaBOYHBIX CTAHITHIA.



MeponpusaTus 1mo YHEProcOEPEKEHUIO B YIPESIKICHUSIX.

1. OpraHu3anMoHHBIE — TIOCTOSIHHAas paboTa C COTPYIHUKAMH O
HEOOXOJMMOCTH DHEProCOCpeKCHHUSI W pecypcocOepekeHHs, HE OCTaBJIATH
BKIIFOUEHHBIMA KOMIIBIOTEPHI, BBIKJIFOYATH JIAMITBI OCBCIICHHSI, €CIM OHH He
HY)KHBI, BBIKJIFOUATh CUCTEMBI KOHIUITMOHUPOBAHUS IO OKOHYAHUH PaboUero JHS,
3aKpbIBaTh KPAHBI, CICAUTD 3 UCIIPABHOCTHIO CAHTEXHUKH.

2. TexHWUYeckHWe — palliOHaJbHas CHUCTEMa OCBEIIEHUS pabodmx MeCT,
YCTaHOBKA CYETYMKOB TETUIOBOM DHEPTUH, YTEIICHWE MOMEIICHUHN, MPUMECHCHHE
3¢ (HEKTUBHON TETUION3OJISINH.

KUIMIITHO-KOMMYHAJILHOE XO3SMCTBO:

—OCHAIllEHUE BOA03a00pOB COBPEMEHHBIM 3HEPTrod((EeKTUBHBIM HACOCHBIM
000py/10BaHUEM C aBTOMATU3UPOBAHHBIMU CUCTEMaMH yIIPaBJICHUS,

—PEKOHCTPYKIIMS W MOJICPHHU3AIMSA KOTEIbHBIX B HANpPaBJICHUU TIYOOKOMH
YTHJIM3AIIUN TEIUIOTH TBIMOBBIX Ta30B W TEIIOTHl KOHJACHCAIIMHM BOISHBIX IMapOB
JTILIMOBBIX T'a30B,;

—BBOJI DJICKTPOT€HEPUPYIOIIET0 000PY/I0BaHUS B KOTCIIBHBIX;

—co31anre MUHU-TOL] Ha MECTHBIX BHAAX TOILINBA;

—MOJICPHH3AITHS TEILTOBBIX CeTeH, ONTUMH3AIIHS CXeM
TEITIOCHA0KEHHUS;—yBEIIMUYEHUE HCIIOJIH30BAHUS HHU3KOIOTCHIIMAIBHON TEIJIOTHI
Ha 0a3e TEIUIOBEIX HACOCOB;

—BHeApeHne  SHEProd(M(PEKTUBHBIX  OCBETHUTCIBHBIX  YCTPOHCTB W
aBTOMAaTHYECKHUX CUCTEM YIIPaBIICHHS OCBEIIICHUEM;

—co3aHue OMOra3oBBIX YCTAaHOBOK Ha OYHCTHBIX COOPYXKEHHSIX U
MOJINTOHAX TBEPIBIX OBITOBBIX OTXOOB;

—CHIDKCHHUE TIOTEPh BOJIbI B BOJIOIIPOBOJIHBIX CETSAX U HEMPOU3BOIUTEIIBHBIX
PacxoJI0B 3JIEKTPOIHEPTUH Ha MePEeKavYKy BOJIBI,

—ONTUMU3AIMSA PEKUMOB BOJOCHAOKEHHSI TOPOJOB W TIOCEIKOB B IIEJISAX
CHIDKEHHUS TIOTPEOICHUS dIISKTPOIHEPTHH;

—MAacCOBOE BHEJPEHUE WHIWBHUIYAIbHBIX YCTPONUCTB aBTOMATU3HPOBAHHOTO
PETYIMPOBAHUS M YIETa TCIIOBOW SHEPTHH B KBApTHUPAX;

—BOBJICUEHUE HACEJICHUS B TIPOIECC DHEProCOEPEKEHUS M TIOBHIIICHHUEC
HHEpProd(PpGEeKTUBHOCTH HCIOJIB30BAHHS TOTUIMBHO-PHEPIETHYECKUX PECYpPCOB B
YKUJIOM KOMILJICKCE.

OHeproobecneyeHne U SHEProcoepekeHre B ObITY.

Kunumneii dorx norpednser 38% TemnoBoid U 26% DIIEKTPUUECKOM
sHepruu. bonbias gacTe 3HEPrUH UAET HA MOAOTPEB aTMOC(hEPHI, UTO YCHIUBAET
“napaukoBbiii 3¢ dekt”’. Hax OonbliuMu ropojaMy HaOMOAAOTCA “Kymoa” H3
térmoro Bo3ayxa BeicoToll 200-300 M. B HecoBepiueHHbIX TpyOOmpoBOAax
tepsierca 1o 40% temnna.

— Tennmouzonupytoriee OCTEKICHHE (CTEKIOMAKEThI) IMO3BOJISIET CHU3HTH
YPOBEHBb 3arpsi3HEHHOCTH BO3MyXa, MOBBICUTH €ro TEMIIEpPaTypy B IKUJIOM
MOMEIIEHUHN ¥ YMEHBIIIUTh YPOBEHbD IIIyMa.




— JIyist ocBenieHus: KBapTUPHI CIIEYET UCMOJIb30BATh MECTHOE OCBEIIECHUE C
MTOMOIIBIO JIIOMUHECLIEHTHBIX U FaJOT€HOBBIX JIAMII.

— HeobxoaumMo mpoBOAUTH TUAPOU3OJSINI0 KPOBIIU, MOABAIOB, YTEIUICHHUE
MOABE3/I0B, YCTAaHOBKY JBEpEM Ha BXOJE B IMOABE3 C KOJOBBIMH 3aMKaMH,
YTEIUISATh BXOJIHBIE JBEPU B KBAPTUPY. JTO MO3BOJISIET COXpaHUTh 110 40% Termia B
KBapTHUpE.

— Cu€TunKy TEMION BOJIbI, XOJOAHOW BOJABIL, ra3a MO3BOJAT KOHTPOJIUPOBATH
noTpeOJieHHEe pecypca U B KOHEYHOM MTOre 3HAYUTEIBLHO CHHU3UTH OIUIATY 3a
KOMMYHaJIbHBIE YCIYTH.

— [IpaBuiibHas SKCIUTyaTalMs U 3arpy3Kka ObITOBOM TEXHUKHU, UCTIOIb30BAHUE
TEXHUKH BBICOKOTO Kiacca sHeprodddextuBHoctu. o 40% mnorpebasiemoii
SHEPrUM NPUXOJUTCS Ha XOJOAWJIbHUK. Henb3s ycTaHaBIMBATh XOJOIUIBHUK
BOJIM3M 3JIEKTPO- U Ta30BbIX IUIUT, OaTapel oToIieHus], B HUIIax, ommxe 10 cM k
CTEHE, CUMTas OT 3aJHEW CTEHKU XOJIOJWIbHUKA, IJI€ YCTAHOBJIEH BO3IYLIHBIN
KOHJIeHCaTop. Pa3MopakuBaTh HCHApUTEIh XOJIOAWIbHUKA HEOOXOJUMO IPHU
TOJIIHNHE CJIOS HHES OKOJIO 5 MM.

KoMMyHanbHO-OBITOBOM  CEKTOp JKOHOMUKH  SIBIIIETCA  OJHUM U3
KpYIMHEHINX MOTpeOuTeNnell TOIUIMBA, TEIJIOBOM M DJIEKTPUUYECKON HHEPTHUU.
CoBpeMeHHBIH ObIT HEMBICIUM 0€3 SHEPTeTUUECKHUX YCIIYT:

° KOM(OPTHBIE YCIOBHS KU3HU JIIOJIeH 00€CTIEUNBAIOTCSI OCBEIICHUEM,
OTOIUICHUEM, BEHTWISALMEH, OBITOBBIMH JJICKTPUUYECKUMU MpuOOpaMu U
yCTpPOMCTBaMH, KOHAUIIMOHUPOBAHUEM H T.I1.;

° OBITOBBIC ~ KOMMYHHUKAIMM,  HMHGOPMAIMOHHO-PAa3BIICKATEIbHbBIN
CEPBHUC OCYUIECTBISIOTCS C MOMOUIBIO Te€NE(OHOB, TEIEBU30POB, KOMIIBIOTEPOB U
T.J.

B cuny cBoero reorpaguueckoro pacmnoisioxkeHus bemapych OTHOCHUTCS K
CTpaHaM C OTHOCUTEIBHO  XOJIOJHBIM KIUMAaTtoM. IIpoJIOmKUTEIbHOCTh
«OTOMNUTENIBHOTO Tiepuoaa» coctaBisieT okojo 200 nHeil, 4YTo ompenenser
3HAUMTEIBHYIO JOJII0 DJHEpro3arpar Ha oTormsieHue. Ha ObITOBOM ypoBHE
notpebnsiercss 30% OT Bcero KOJIMYECTBa TOIUIMBA, PACXOIYEMOTO PECITYOIUKOM.
[ToTpebnsiemass  >KUTUIIHO-KOMMYHAJIBHBIM  CEKTOPOM  TEIUIOBas  DHEPTrus
UCTIONIb3yeTCs it otorieHus: 1oMoB — 60-70% u ropsiuero BogocHabxkeHust — 30-
40%.

K coxanenuto, ObITOBOE SHEPronoTpeOICHNE B HAILIEM TOCYIapCTBE BEChbMa
HedpdekTuBHO. JJI1  OTOIUIEHWST UM TOpsYer0o BOJAOCHAOXKEHUS KBapTHUPHI
CpeIHECTAaTUCTUUECKON Oenopycckol ceMbr u3 3—4 dyenoBek exerogaHo Ha TOC
WU KOTEJIbHBIX CXKHUTAaeTCs 0KoJio 2 ToHH HedTu. Kpome Toro, ero morpediisieTcs
1200-1800 xBT-u snexTposnepruu B roa. It uudpsel B 1,52 pasza Bbllie, 4YeM B
WHyCTPUAIBHO PA3BUTHIX €BPOIMEHCKUX CTPaHAX C COMOCTABUMBIM KJIMMATOM MpHU
3HAYMTEIBHO O0Jiee HU3KOM JHEPreTHdeckoM KoMdoprte u3-3a Hed(DPEKTHBHOTO
pacrpeneseHus U UCTIOJb30BaHUS SHEPTUU.

DHepreTudeckuii KoM(pOpT BO MHOTOM OIpEACISIET KadyeCTBO IKU3HH
HACEJICHUs TOM WJIM UHOM CTpaHbl. B COBpEMEHHOM MHpE OLIEHKA Ka4eCTBa KU3HU
BCe OOJBINIE CMEMIAETCS OT MaTepHalio- U DHEPTOEMKHUX OBITOBBIX MPUOOPOB U
YCTPOMCTB: HarpeBaTelbHBIX TE€Yel, JaMIl HaKaJlWBaHUs, SHEPrOEMKHUX



XOJIOJUIBHUKOB — K HHEPrOSKOHOMHYHBIM IpPUOOpaM: MHUKPOBOJHOBBIM MEYaM,
razopaspsIHbIM OCBETUTEIIbHBIM YCTaHOBKaM, OatapeliHoi panuo-,
TeJeannaparype u T.11.

Takum o00pa3oM, OYEBUAHBI HAJIMYME 3HAYUTEIHBHOTO TMOTEHIMAJa
sHEeprocoepexeHus: Ha OBITOBOM YpOBHE, IIPEXK]IE BCEro, MO TEIJIOBOM SHEPTUH, U
HEOOXOJMMOCTh €ro aKTUBHOW pealid3allii Kak C 1elibio skoHomuu TOP, Tak u
JUTSl TIOBBIIICHUS Ka4ecTBa XKU3HU OenopycoB. JlJis pereHus 3Tux 3ajaad, corjiacHoO
[ocynmapctBeHHOl  mporpamme — «DHeprocOepekeHue», MNPEeIyCMOTPEeH |
MPOBOJUTCS LIEJIBI KOMIUIEKC JOJITOCPOYHBIX M KPATKOCPOUHBIX MEPOIPHUSATHH.
OO0s13aTeNbHBIMU YCIOBUSMH yCII€Xa UX PELICHHUS SIBISIOTCA CIEAYIOIINE:

° NICUXOJIOTUYECKAs] HACTPOCHHOCTh W JKEJIAHWE HACEJIEHUS] 3KOHOMHO
pacxo0BaTh IHEPTrOPECYPCHI;

° 3HaHHME CIOCOOOB PHEPTrOCOEPEKEHNUS U YMEHUE HUX HCIIOIb30BaTh B
IIOBCEHEBHOM KU3HU;

° pAaYUTEIBHOE OTHOUIEHUE JIFOJEH K IOJIb30BAHUIO SHEPTreTUYECKHUM
KOM(pOpPTOM Ha IOJICO3HATEILHOM YPOBHE, BHYTPEHHSISI AUCLUILIMHA OEpEKHOTO
AHEPronoTpeOICHHUS.

Eciu mepBele 1Ba yciaoBUs MOTYT OBITh OO€cl€YeHbl B OTHOCUTEIBHO
KOPOTKHE  CpPOKM  Oyarojaps  TOCYJapCTBEHHOMY  SKOHOMHYECKOMY U
OpraHU3allMOHHO-aIMUHUCTPATUBHOMY  CTUMYJIHPOBAHHUIO, HUH(OPMAIMOHHO-
o0pa3oBaTeIbHBIM MEpPaM, TO OCYIIECTBICHHE IIOCIEAHEr0 YCIOBHUS TpeOyeT
JUIMTEJIBHOTO BPEMEHHU, TaK Kak mpenanonaraer (OpMUPOBAHHE y YEIOBEKA C
CaMOro JIeTCTBA  ONPEJEIEHHBIX  KYJbTYphl TOBEACHUS UM  IMPUBBIYEK,
OoOyCJIOBJIEHHBIX 3a00TOM O OyIylleM SHEPreTUYEeCKOM U IKOJOTUYECKOM
OJlaronoiayyuu Haien mianetbl. UMeHHO Mo3ToMy B pecnyOuKe OpraHu3oBaHa U
COBEPILEHCTBYETCS MHOIOCTyIE€HYaTass cucreMa o0pa3oBaHus B 00JacTu
sHEeprocOepeKeHus], MOCTOSTHHO MPOBOIUTCS HHPOPMAIIMOHHO-PEKIIaMHas padoTa.

B 3HaunTenbHON Mepe CyIIECTBYIOIIMI IMOTEHIMAT YHEProcOepekeHUs B
AKWJIHNIHO-OBITOBOM CEKTOPE MOXKET OBITh PEaIn30BaH 32 KOPOTKOE BPEMSI CAMUMHU
KWIbLIAMA C TOMOIIBIO TPOCTBIX, HEAOPOrMX U 3(P(PEKTUBHBIX CHOCOOOB.
PeanpHbIil MOTEHIMAT HKOHOMHUHU TEIUIOMOTPEOJICHUS] B OKWIBIX  3JIaHUSX
coctaBisier 40-50%, mpuyemM MOJOBUHA 3TOM 3KOHOMHUHU OCYILIECTBUMA 3a CYET
CHIWKEHHSI TIOTEpb TEIJIa HEMOCPEICTBEHHO B KBapTUpax M MPUBOAUT K
YIYUYIIEHUI0 MUKpOKJIUMaTa B HuX. [Ipu MPUTOTOBICHUM MUIIMM WA KUISTYECHUU
BOJIbI 11€J1eCO00Pa3HO BBIKIIIOUYATh KOH(OPKU HECKOJBKO paHbLIE OKOHYATEIbHON
FOTOBHOCTH WM 3aKHUIIQaHMS BOJBI, OTO MO3BOJSACT COKOHOMHTH 10 20%
AIIEKTPOIHEPTUM 32 CUET TEIJIOBOW HHEPUUHU packaleHHOW koH(opku. boiee
PKOHOMHYHO  TMOJIb30BAaThCA  DBJEKTpOUYAHUKAMH,  JJIEKTpoKodeBapkamu,
gitieBapkamu, nedyamu CBY u T.11., kotopblie umerotr KIIJ[ B 1,5-1,8 pasza Beie,
yeM OOBIYHBIC Ta30BbIE U OJJIEKTPUUECKHE TUMTHL. [Ipu mpurotoBieHun
HECKOJbKUX Omrog MokHO cOepeup or 10 mo 30% »snexkTpos’Hepruu, eciu
UCIIOJIb30BaTh €Ille HE OCTHIBIIME KOH(OPKU IS NpEeABapUTEIBHOIO Harpena
BOJBI, HCIOJb3yeMONW B MPUTOTOBISEMBIX OJI0OaX, €CIU  IOJB30BaThCS
MPEIBAPUTEIBHO OTCTOSABIICKHCS BOJOM KOMHATHOW TEMIIEPATYPHI, & HE XOJIOIHOU
(8-10°C) mpsiMo m3-TIOJ KpaHa, €clid BO BpeMsI TOTOBKH HAKPBIBATh KACTPIOJIO



KPBILIKOW. Bce KpyIlbl HIMEET CMBICI 3aMa4uMBaTh C BEYEPa, 3AJIMB IOPSYEN BOJOU,
HaKpbIB IUIOTHO KpBIIIKOM, — 3TO TaKXe€ COKOHOMUT pacxoJ JSHEPruud Ha
MIPUTOTOBJICHUE.

J1oOUThCS 3HAYUTENBHOW SKOHOMHUU 3JIEKTPOIHEPTHUU MOKHO MPU Pa3yMHOM
COUeTaHWU OOIIEro M JIOKAIbHOIO (MECTHOTO) OCBEIlleHUS Ha paboyem cToje, B
TOCTHHOM 11 MPOCMOTPA TEJIEBU3UOHHBIX MPOrpamM, y 3€pKaja B NPUXOKEU U
T.I1. XOpOHIO NPEAYCMOTPETh BO3MOYKHOCTh BKJIKOYEHHS YacTH JiaMl B
CBETWJIbHUKAX, ABTOMAaTUYECKOIO OTKIIOYEHHS OCBEIICHUA IpU BBIXOAE W3
KOMHAaThl, HCMOJb30BaTh COBpPEMEHHBbIE »HeprocOeperarone ngamnbl. K Hum
OTHOCATCSI, HAaIpUMEpP, KOMIIAKTHbIEC JrOMUHecHeHTHbIe Jamibl KJIJI, koTtopeie
noTpeOysitoT B 6—7 pa3 MeHbLIE 3JIEKTPUYECKOM SHEPIHMH IO CPaBHEHUIO C
JamMIIaMy HaKaJIWBaHUS MPU OJMHAKOBON OCBEUIEHHOCTH. /{7151 M¥00OBIX THIOB JIaMIl
CBETOOTJaya YyBEJIMYMBAETCS C YBEJIMYEHUEM MOLIHOCTH. Vcrnonb3oBaHue
HECKOJIbKAX JIaMIl Majoil MOIIHOCTM BMECTO OJHOM MOIIHOM JlaMmbl B
OCBETUTEJBHBIX YCTPOICTBaX TpeOyeT OOJIbIIIE SHEPTUU.

JIECTBEHHBIM MHCTPYMEHTOM CTHUMYJIMPOBAHMS SKOHOMHUH YHEPTrOPECYPCOB
B JKMJIOM cekTope mnociyxuio Iloctanosienne CoBera MHUHHCTPOB OT 7 HIOJIA
1994 r. «O BBeJeHHUU IPUOOPHOTO yUueTa pacxojia ra3a, BOAbl U TEIJIOBOM YHEPrUu
B JIOMax >KWJIHUIIHOTO (poHAa pecrnyOIuKn», KOTOPOe 0053ajJ0 OCHaulaThb BHOBB
BBOJMMOE M KalUTAJIbHO PEMOHTUPYEMOE >KWUJIbE MpUOOpamMH TIpYyNIOBOTO U
WHIUBUIYAIBHOTO y4yeTa. CueTUMK OKa3bIBAET ICHXOJIOTMYECKOE JIeMCTBUE: KOrjaa
IUIATHUILIG 332 PEAIbHO MOTPEOJEHHOE KOJIMYECTBO BOJBI, rasa, TEIla, OCO3HAEUIb,
YTO OHO MOIJIO OBl OBITh MEHBIIINM, U JyMAaellb O BO3MOXHOCTSIX SKOHOMUHU.

K MomHbIM OpraHu3aliliOHHO-3KOHOMUYECKUM MHCTPYMEHTAM MOBBIIICHUS
HEProd((HEeKTUBHOCTH OBITOBBIX MPUOOPOB M  YCTPOMCTB OTHOCUTCS HX
MapKHUPOBKA [0 YPOBHIO YAEIBHOIO SHEPTONOTPEOICHHUS.

Kpome TOro, mMapkupoBka 3Heprod3(eKTUBHOCTH IO3BOJISIET HACETICHHUIO
OPUEHTHPOBATHCS B INUPOKONH HOMEHKJIAType ObITOBON TEXHUKH.

Cenbckoe X03SIUCTBO:

—peanu3ais KOMIUICKCHOTO TOJX0Ja K dHEProcHa0KEHUI0 arporopoKoOB
3a CUeTr BHEJIPCHUS B CEJILCKOX O3 CTBEHHBIX OpraHU3aIHIX
AIIEKTPOTCHEPHUPYIONTUX YCTAHOBOK HA MECTHBIX BHJIaX TOILJINBA;

—HCII0Ih30BAHNUE COJIOMBI B DHEPTETHUCCKUX TIEIISIX;

—IPUMEHEHNE IeJIMOBOIOHArPEBATEIICH;

—MO/IEpHU3ALUS 3€pHOCYIIUIOK C YKOMIUJIEKTOBAHUEM 170.4
TEIUIOTeHEPATOPAMU Ha MECTHBIX BUJAX TOIJIMBA;

—CTPOUTEIBCTBO JOKQJIBHBIX OMOra3oBbIX KOMIIJIEKCOB B
CEIIbCKOXO3SMCTBEHHBIX  OpPraHM3alUsAX,  3aHUMAIOIIUXCS  MPOU3BOJICTBOM

KpPYIHOT'O pOTraToro CKOTa, CBUHEW U MTHUIIbI;
—MOJEPHHU3ALMsI )KUBOTHOBOJIUECKHX KOMIUIEKCOB C IEPEXO0JIOM Ha HOBBIE
HEProd((HEeKTUBHBIE TEXHOJIOTHH.

BepHyThcs B ornaBieHue




TEMA 7. Yder u perynupoBaHue moTpeOIeHUs YHEPTOPECYPCOB

1. Yder, KOHTPOJIb U VIOPABJIEHUE DHEPTOMOTPEOICHUEM
2. IlepBryHBII TPHUOOPHBINA VUET.
3. DddexkTUBHOE UCIIOJIBL30BAHUE YHEPTUU B HACEJIECHHBIX ITYHKTAX

1. Yuer, KOHTPOJb U YIIPABJICHHE JHEProNnoTpedaeHneM

Cucrembl  3HEProoOECrneYeHus]  COBPEMEHHBIX  MPEANPHUITHI  Kak
MIPOM3BOCTBEHHOM, TaK M HETIPOU3BOJICTBEHHOU cpep BecbMa CIOXKHBI U IO CBOEH
CTPYKTYpE, U 10 pexxuMaM. HeonTuManbHble B 3HEPreTHYECKOM OTHOIIEHHH, T.€. C
TOUYKM  3pEHUS  NOTPEOJICHHs]  DHEPropecypcoB  TEXHOJOTMYECKHE  H
KOHCTPYKTUBHBIE PEIICHMS], PEXKHUMbl pabOTbl OCHOBHOTO M BCIIOMOTaTEIbHOTO
00OpyIOBaHUS MPUBOJAAT K CHI)KEHUIO KayecTBa NMPOJIYKIUH, €€ YIAOPOKAHUIO -
pPOCTYy SHEPreTUYEeCKON COCTaBJSAIONIEH CeO0ECTOMMOCTH M, Kak CIEICTBUE, K
NaJICHUI0 KOHKYpEHTe-crocoOHOCTH npoaykuuu. Hapymenus sneproodecnedenus
OPEeIIpUITUNA, UX CTPYKTYPHBIX HOJpa3/AeaeHU, 00BEKTOB YpEBAThl aBAPUMHBIMU
CUTYalMsIMH, 3HAYUTEIbHBIMA MaT€pUAIbHBIMH IIOTEPSIMHU.

IIppu  cymecTByromerd  CTPYKType  SKOHOMHUKHM  IPOMBIIIJIEHHOCTb
PecnyOoniuku benapych motpebsisier 0oJiee MOJIOBHHBI BCEX IHEpropecypcon. B
YCIOBUSIX ~ HCTOPUYECKH  CIOXKHMBIIMXCA  TEXHOJOTHH,  MPUMEHSEMOIO
o0opyA0BaHUsl, Kak MpaBWiIO, TPEOYIOIIMX 3aMEHbl U MOJEPHU3ALUU, BBICOKHX
LEH Ha AHEPropecypchl UX AO0JsA B ce0ECTOMMOCTH MPOMBIIIJIEHHON MPOAYKIIUU
cocraBisier ceroans 20-30%, a nns HamOoJiee HHEProeMKHX IMPOU3BOJICTB
nocturaet 40% u Oonee. CHMXKEHUE [ONM HDHEPIETHUYECKOM COCTaBJISIFOIIEH
ce0EeCTOMMOCTH TPOAYKLHUU — YCJIOBHE BBDKUBAEMOCTH U HKOHOMHYECKOTO
OJaronoyuusi OTAENIbHBIX NPEANPUATUH, CTAOUIU3alUU U Pa3BUTHS SKOHOMUKH
CTPaHBI B LIEJTIOM.

B KMIUIIHO-KOMMYHAJIbHOM CEKTOpPE PECIYOJIMKH TakX e OCTPO CTOUT
npobiieMa  OpraHu3allid  PalMOHAIBHOTO  PAacXOJOBaHUS  JSHEPTOPECYpPCOB,
pElIeHHE KOTOpPOMl MpelyCMaTpUBAET KOMILIEKC COLUAIbHO-3KOHOMHUYECKHX H
TEXHUUYECKUX NpeoOpa3oBaHUNl B CHCTEME SHEProoOeCreyeHus] HacCeJICHUs.
DHeprusi, cOepexeHHas 3a CUET y4yeTa U PEryJIUpOBAHMS MOTPEOIEHUS HA YPOBHE
BJIAJICTIBIIEB M MOJIb30BATEICH JKWJIBIX 3JaHUM, NOMEIICHUM, JaeT CHMKCHHUE
KOMMYHaJIbHBIX pacxoa0B Ha 40-50%.

OKOHOMHUSI ~ DHEPrOpecypcoB B  MPOMBIIUIEHHOCTH W SKHIIUIIHO-
KOMMYHAJIbHOM CEKTOpEe TO3BOJSET HE BBOAUTH HOBBIE JOIMOJHUTEIbHbIC
HPHEPreTUYECKUe MOIIHOCTH, BBICBOOOXKIAsl CpPEACTBA MJii MHBECTUPOBAHUS B
HOBBIE TEXHOJIOTMH, B MOJEPHHU3ALMIO NPOU3BOJCTBA, B IOBBIIMICHHE KayeCTBa
KU3HU HACeJIEHUs, CIIOCOOCTBYET COXPAHEHHIO OKPY’KaIOIIEH CPEIbl.

B cBs3u ¢ stum B benapycu Ha rocyaapcTBEHHOM YpOBHE pa3paboTaHa
HIMpOKasi IporpaMMa M pa3BepHyTa IMpakTUdyeckas paboTa MO BHEAPEHHUIO
aBTOMAaTU3UPOBAHHBIX CUCTEM y4era, KOHTPOJIA U YIPABJICHHUS




sHepronorpedneaneM (ACKYD) Ha OCHOBE COBPEMEHHBIX TMPHUHIIAIIOB U
TEXHUYECKUX CPEICTB.

ACKYD npoMbIIIEHHBIX OPEATPUATHN.

CoBpemennbie ACKYD nOpOMBINUIEHHBIX MNPEANPUATANA MPEACTABIISIOT
coOom MHOTOYpPOBHEBbBIE ceTu yuera, KOHTPOJIS, yIpaBJICHUS
HHEPronoTpeOICHUEM C KOMILUIEKCAMU TEXHUUYECKHX CPeIcTB cOopa, 00paboTKw,
MPEACTABICHUST W XpaHEHWs WHPOpPMAIUW, JUHUSMU CBSI3U, CpEIACTBAMU
TeJIeU3MepeHnid, TeleuHbopMaui U TeneynpaBieHus. DOYHKITMOHHUPOBAHUE
ACKYD mpoucxoguT B peaJlbHOM Macimitabe BpeMEHH B paMKax
MPOU3BOJICTBEHHO-OPTaHU3AIMOHHBIX CTPYKTYp Mpeanpusitus (oObeIUHEHUE —
3aBOJ — IIEX — YYaCTOK — YCTAHOBKA), PUHAJJICKAIIUX €My SHEPTOMPOU3BOISIIIINX
00BEKTOB (3aBojcKas TOIL, TTOJICTAHIIHA, KOTEJIbHAs), 00BEKTOB
HEIMPOU3BOACTBEHHOU cepbl (MOJUKIMHUKY, IETCKUE Cabl, OOMIEKUTHS U T.11.), a
TaK)K€ KOMMEPYECKU CaMOCTOSITENIbHBIX CTPYKTYp (CyOaOOHEHTOB), CBSI3AHHBIX C
JAHHBIM MPEIIPHUATUEM IO SHEPTOMOTPEOICHUIO.

ACKY?D knaccuduipyroTcs o CIeAyIOIMUM MpUu3HaAKaM:

° KOJIMYECTBY YPOBHEW — HA TPEX- U IBYXypPOBHEBBIE CUCTEMBI;

° (YHKIIMOHAJIPHOMY Ha3HAYEHMIO — HA CHCTEMbl KOMMEPYECKOTO U
TEXHUYECKOT0 yueTa; Bo3MoxHa peaymsaus ACKYD kak cMemaHHON CUCTEMBI;

° croco0y peann3aluy U JOCTYIy K HH(OpMAUU — LEHTPATU30BAHHbBIE

U JICLICHTPAIU30BAHHBIE CUCTEMBI.

Hawnbonee nenecoobpa3zHoii Ha CEro/iHs 0 SKOHOMUYECKUM U TEXHUYECKUM
XapaKkTEepUCTUKaM Tpu3HaHa TpexypoBHeBas cxema ACKVYD: «nepBuuHbIC
u3MmepurenbsHbie npeodOpazoBarenu [IUII — kontpomnepsr K — [I9BM» (Tabnuua
8.3).

Hwxuuit ypoBenb ACKYD cBs3aH cO CpeJHUM YPOBHEM HM3MEPUTEIBHBIMU
KaHaJlaMH, BKJIIOYAIOIIUMU U3MEPUTENbHBIE CPEICTBA U JIUHUM CBA3U. CpeaHuid ¢
BEPXHUM YPOBHEM — KaHAJIOM CBSI3H, B KAYECTBE KOTOPOTO MOTYT MCIOJIb30BATHCS
MIPOBOJIHBIC JIMHUU CBS3H, TeJIe(OHHBIE KaHAJIbI, paJMOKAHAIIBI.

Taoauna 1
TpexypoBHeBas cxema ACKYD
YPOBEHb OJIEMEHTBI OYHKINN
Huxnanit TeppuropnaneHo pacnpeneneHsele | MIsmepenne 1no  Toukam  ydera
MepBUYHbIE WU3MEPUTEIIBHBIE | TAPAMETPOB 3HEPrONOTOKOB: PACXO/I,
npeoOpazoBarenu (ITAIT) C | MOILIHOCTD, JaBJIEHUE, TEMIIEPATYPA U
TEJIEeMETPUUYECKHUMHU BBIXOJaMU T.J.
Cpennuii Kontpomneps! (K) ¢ mporpammubsiv | Coop,  HakoruieHue,  oOpaboTka
o0ecrnieueHneM JTAaHHBIX 110 CTPYKTypam ydera
Bepxuuit IIepconanbHas S5BM co | Urorosas oOpaboTka, oToOpaskeHue U
CHelHaTN3UPOBAHHBIM JOKYMEHTHpPOBaHUE HH(OpMALIUU JIIs
IIPOrpaMMHBIM OOecrieueHueM aHaJIM3a W  TPUHATUSA  PEUICHMS
ciy’)k00i1 TJIaBHOTO DSHEpreTuka Hu
PYKOBOJCTBOM IIPENITPUATHS




CucreMbl KOMMEPYECKOIO YYe€Ta CO3JAI0TCA KaK Ha MNPEAUpHUITHSIX —
MOCTABIIMKAX AHEPrOpecypcoB, TaK W Ha MPEIIPUATHSIX, UX MOTPEOAIOMUX, U
MO3BOJISIIOT OPraHU30BaTh OOBEKTUBHBIE JIEHEKHBIE PACUEThl 32 YHEProOpecypcChl
Mexk1y HUMU. CHUCTEMBbI TEXHUYECKOrO y4eTa IMPEIHA3HAYEHBI NI KOHTPOJS U
ONTUMHU3ALUN SHEPrONOTOKOB BHYTPHU NPEANPUATUSA IO €ro MOAPA3ACICHUSIM U
O00OBEKTaM.

HentpamuzoBanHas ACKYD, obecnieunBasi BClo MOJHOTY MHGOPMAIMU Ha
YPOBHE TIJAaBHOTO OJHEPreTMKa M pPYKOBOJCTBA MPEANPHUATHS, OrPAHUYMBAET
noJlyuyeHue HHPOpPMaIUU, BO3SMOKHOCTH yIPABICHHUS YHEPTONOTOKAMHU Ha HU3IINX
YPOBHSIX, a TAKX€ OPraHU3alMI0 OOPATHBIX CBSI3€M B KOHTypax ymnpasieHus. llpu
neuentpanuzoBaHHol cTpykType ACKYD ncnonb3yroTcss KOHTPOJUIEPHI yueTa co
BCTPOECHHBIMH Ta0JIO U KJIABUATYPOil, MOJAKIIOUEHHBIE Yepe3 cpeny cBsazu Kk [I9BM
IJIAaBHOTO JHeprerrka, MectHole [IOBM, 4TO mo3BONSET B pealbHOM BPEMEHHU
pemarh 3aJayu y4dera, KOHTPOJS YIPaBICHUs SHEPronoTpeOIeHHEM Ha YPOBHE
OTIENIbHBIX II€XOB, IPOU3BOJACTB U O00bEKTOB mnpennpuarusa. Kpome Toro,
JNELUEHTPAIIN30BaHHAasl  CTPYKTypa  IIO3BOJIIET  OCYIIECTBUTH  COBMEILECHHE
KOMMEPYECKOTO M TEXHHYECKOTI'0 Y4eTa B OJJTHOM CHUCTEME.

K 3agmauam ACKYD Ha npeanpusiTuu OTHOCSTCS:

° aBTOMATU3UPOBAHHBI ~ KOMMEpPYECKMH M  TEXHUYECKUH  y4eT
AJIEKTPOIHEPIUH, TEXHUYECKOW, TEIIOPUKAMOHHON, NUTHEBOM BOJBI, Mapa,
CKaToro BO3/yXa, MPUPOJHOTO M TEXHUYECKOIO Ta3oB, HEPTENPOIYKTOB, BCEX
BUJIOB BTOPUYHBIX AHEPrOPECYpPCOB MO MPEANPHUATUIO B LEJIOM, 3JIEMEHTaM €ro
uH(pa- U UHTPACTPYKTYPHI;

° KOHTPOJIb SHEPronoTPEOICHUS] OTHOCUTENBHO YCTAHOBIEHHBIX HOPM
pacxojia U OrpaHUYEHUM 1Mo OE30MaCHOCTH YHEPTOCHAOKEHUS,

° duKkcalMsi W CUTHaIM3alUs  OTKJIOHEHUH  KOHTPOJUPYEMBIX
[apamMeTPOB SHEPTOy4eTa;

° MIPOTHO3UPOBAHUE I[apaMETPOB BHEproydvera sl IUJIAHUPOBAHMS
HHEpPronoTpedsieHnss M aBTOMATUYECKOE YINpaBiIeHHME KM, B TOM 4YHCIE
HOCPEACTBOM NOTPEOUTEIEH-PETYIATOPOB;

° o0ecrieueHrne BHYTPEHHETO XO3pacyeTa IO 3HEpPropecypcaM Mexy
LEXaMHU U TOJpa3AeICHUSAMU NPEANPUATHUS U €T0 pacuyeTa ¢ cy0abOHEHTaMHU.

CeromHst PyKOBOAWTENW TMPOMBIIUICHHBIX MPEANPUATUN  PECIyOINKU
OCO3HAIIN HEO0OXO0IUMOCTh BHEJIPEHUS COBPEMEHHBIX CUCTEM
aBTOMATU3UPOBAHHOTO HPHEProyyeTa W KOHTPOJIA OT KaKIOro paboyero Mecra o
BCEM BHJIaM DHEPrOHOCUTENEH 10 HUTOrOBOM OO0pabOTKU JaHHBIX, MPUHSITHUS
OMEpPAaTUBHBIX  PEIICHUA MO  YOPABICHHUIO  HHEPronoTpedsieHueM  Ha
aBTOMaTU3UPOBAHHOM pabouem mecTe (APM) riaBHOTo sHEpreTuka npearnpusiTus.
Ha psange npeanpustuii pecnyonukn ACKYD ycnemHo (QyHKIMOHUPYIOT H
COBEpIICHCTBYIOTCS, K TMpUMepy, Ha Bure6CkoM TelIeBHU3MOHHOM 3aBOJIE,
Konunckoit TpukoTaxkHou (hadpuke u ap. IKoHOMUYECKUN dPPEKT MpUMEeHEHUs
MOI00HOM CHUCTEMBI Ha TPEINPUSATHN OLICHUBACTCS B CPEAHEM BEIMYUHOW B 15-
30% ot romoBoro notpedaeHuss OP, a CpoK OKymaeMOoCTH 3aTpaT Ha €€ CO3JJaHue —
B 2-3 KBapraa.



KMIMIHO-KOMMYHAJIEHOE X03SMCTBO

Bueapenue 3nece ACKYD nacT BO3MOXXHOCTH aBTOMAaTH3UPOBATh COOP
JAHHBIX C TPUOOPOB ydeTa B KWIBIX JOMax, OpPraHU30BaTh yYETHO-
yIpaBJIEHYECKYI0 JEATEIbHOCTh TOPOJACKUX KOMMYHAIBHBIX CIYKO, YIOPSI0YUTh
KOMMEpPUYECKHE OTHOIIEHUS MEXIYy IOCTaBIIMKAMHM W  KOMMYHaJIbHBIMU
MOTPEOUTEISIMU HAa OCHOBE peajbHbIX dHEPro3arpar, HaJIaUuTh TEXHUYECKUN yUdeT
U PEryJupoBaHUE TOTPEOJICHHS BCEX BUJIOB SHEPropecypcoB, U MPEXKJIE BCETO
TEIUIOBOM SHEPruH, MPEBAIMPYIONIEH B OONIMX 3arparax sHepruu. JlocTmxeHue
YKa3aHHBIX IIeJIeH MOTPeOyeT JUIMTEIHHOTO BPEMEHH ISl TIO3TAITHOTO PEIICHUS
OOJBIIOT0 KOMIUIEKCA COIIMAIbHO-PKOHOMHYECKMX M TEXHHMYECKHX 3ajad.
HauanbpHblil 3Tan npegycMaTpuBaeT OCHAIIEHUE IIEHTPAIbHBIX TEIJIOBBIX MYHKTOB
M TEIUIOBBIX Y3JIOB, MOJAKIIOUYEHHBIX HEMOCPEACTBEHHO K TEIJIOMArucTpasm,
npudoOpaMu ydeTa U peryJupoBaHUs MOTPEOICHUS TEIJIOBOM SHEPrUU B CUCTEMAX
OTOILICHUS u TrOpSIYEro BOJIOCHAOKEHUS. byner OCYIIECTBIISITHCS
JIELICHTpANIN3aIisl CUCTEMBbI TETUIOCHA0KEHHS.

2. llepBuuYHBLIA NPUOOPHDLIN VUET.

Yyer TEemnoBOM SHEPIUU OCYHIECTBISIETCS C IMOMOIIBIO TEIJIOCUETUHKOB
ropsiueit Boapl U napa. CoOBpeMEHHbIE KOHCTPYKIUU TEIIOCUETUYUKOB MO3BOJISIIOT
OCYILECTBJISITh 00pabOTKY, MpeoOpa3oBaHWE M PETUCTpalUi0 WHPOpMAIMU O
KOJIMYECTBE MOTPEOJICHHON WM OTIYUIEHHOW TEIUIOBOM SHEPruu, TeMIlepaType,
JABJICHUHU, pacxoJie TEIUIOHOCUTENsI M O BpPEeMEHH padoThl B CHCTEMax
TEIUIOCHA0XKEHUSI OTOIJICHUS U TOPSIYETO BOJOCHAOKEHUS.

B 3aBucumoctn 0T MeTOAAa U3MEPEHUS pACX0]a TEILNIOHOCUTENS CYLIECTBYET
JIOCTATOYHO I[IMPOKUM CHEKTP TEIUIOCYETYMKOB BOJBL: 3JIEKTPOMATHUTHbBIC
WHYKIIMOHHBIC, MACCOBBIE, KpPbLIIbYAThIe, BUXPEBBIC, YIbTPa3ByKoBbie. Hanbomnee
MOAXOASAIIMMM  JJIs1  ycJIoBUMKA  benmapycu  npu3HaHel HMHAYKUUOHHBIM U
yJIBTPA3BYKOBOM METOJbI M3MEPEHHUS pacxoaa BOAbl. TemioBble CYSTYMKU Ha Oaze
YIBTPA3BYKOBBIX PAacXOJIOMEPOB, Kak Iokaszan onblT [anuu, ['epmannu, Poccun,
UMEIOT TO TPEUMYIIECTBO, YTO KAYECTBO TETUIOHOCUTEIIS (TOpsiuei CETEBOM BOJIbI)
HE BIMSAET Ha TOTPEIIHOCTh M CTA0WJIBHOCTH M3MepeHuil. bosee octpo crout
npobiemMa HW3MEpEeHHs TeIJIoBOM »Hepruum mapa. llpuMeHsieMble cerojHs
nuadparmMpl (METOA Pa3HOCTHOTO JIaBJICHUS) YIOBJIECTBOPUTEIBHBI TOJBKO MpHU
CTAOMJILHOM TMOTPEOJICHUU Tapa Ha MPEANPUITHH; JJIs MEPEMEHHBIX PEKHUMOB
MOTPEeOJICHUsT MOTYT HCIOJIb30BAaThCSl TEIUIOCUCTUYMKHM Ha 0a3e BUXPEBOTO
pacxoaomepa.

PeasibHYyI0 2KOHOMHIO MOXKHO TIOJIYYUTh JIMIIb TIPU  COBMECTHOM
NPUMEHEHUU Yy4yeTa TEIUIONOTPEOJICHUSI C TOMOIIBI0 CUETYUKOB U €r0
aBTOMATHYECKOTIO peryaupoBaHus. [ TpynmoBOro peryjiupoBaHHs CIIyXkaT
YCTAaHABJIMBAE€Mble HA TEIUIOMYHKTAX, PEryJaTOpbl MPSAMOro JEUCTBUA U
AJIEKTPOHHBIE PETYJATOPBl. PeryisiTopel NpSAMOro J€UCTBUS MOMAJIEPKUBAIOT
TEMIIEpaTypHbIE W THAPABIMYECKUE TMapaMeTpbl CHUCTEM TEIUIOCHAOXKEeHUSI Ha
MOCTOSTHHOM YPOBHE, MMEIOT 00Jiee HHM3KYI0 CTOMMOCTb, Ye€M DJIEKTPOHHBIC U



Oornee MONTHI CPOK CIIY:KOBbl. DIIEKTPOHHBIE PETrYJSTOPHI MO3BOJISIIOT 337aBaTh
BPEMEHHON 7-IHEBHBIM Tpaduk TermnocHaOXKeHUs, MOAAEPKUBATh MO TrpaduKy
TEMIIEPATYpy BOAbI Ha IOJAa4Y€ B 3aBUCUMOCTH OT HApYKHOW TeMIepaTypbl U
OrpaHUYMBaTh TeMIiepaTypy oOpaTtHoM BoJbl. C UX MOMOIIBIO MOXKET OBITH
OCYHIECTBJICHO ModacaaHOe PEryIUpPOBAHUE TEIUIONOTPEOICHUS KUIbIX 3aHUM.
Eme nyymuM penieHueM sBISIETCS MOKBAPTUPHOE PETyIMPOBaHUE MAapaMETpPOB
TEIJIOHOCUTENS, OJHAKO TPHU CYIIECTBYIOIIEH CHUCTEME TEeIJIOCHAOKEHUs €ro
NPUMEHEHUE 3aTPYAHUTENBHO. [IJIsl peryIMpoBaHus COCTOSHUS BO3AYIIHOM Cpeibl
B OTJACJBHBIX IIOMEUIEHUSAX M SKOHOMHUH 3SHEPropecypcoB HCIHOJB3YIOTCS
VWHIUBUIYAIbHBIE CPEACTBA PETYJIMPOBAHUS — PYUYHBIE WIH TEPMOCTATUYECKUE
BEHTUJIY, YCTAHABIIMBAEMbIE HA PaJHaTOpax.

JInsi  TOKBApTHUPHOTO ydeTa pacxoda TopsAdYerd UM XOJIOJHOW  BOJBI
YCTaHABIMBAIOTCS  BOJOCYETYMKH,  T€pel  KOTOPbIMH  PEKOMEHIYeTCs
yCTaHaBIUBATh (DUIBTPHI.

B pecnyOnuke BbITyCKalOTCA B JOCTaTOYHOM aCCOPTUMEHTE MPUOOPHI
IPyNIOBOTO W WHAMBUAYAJIBHOIO YYE€Ta pacxojla TEIUIOBOM JHEPIMU U BOJBI,
OTBEYAIOIINE MUPOBBIM CTaHAAPTaM.

Kommepueckuii yuet o0bema raza U U3MEPEHUE €ro pacxoa MPOU3BOIUTCS
C MOMOUIBIO CYETUYHUKOB ras3a, IPUMEHEHHUE KOTOPBIX MO3BOJISIET CHU3UTh PACXOJIbI
Ha oriaty raza B cpeadem Ha 10-20%. 1o KOHCTpyKIIMK pa3iandaroT TypOUHHBIE,
AIIEKTPOMArHUTHBIE, MACCOBbIE, KpbUIbYAThIE, BHUXPEBbIE CUETYMKHA Tra3a.
CoBpeMEHHBIII  MapK  3JIEKTPOCUYETUYMKOB  BecbMa  pa3HooOpaszeH. OHH
KJIacCUu(pUIUPYIOTCA 1O poOay TOKa, KoiaudecTBy (a3, Kiaccy TOYHOCTH,
U3MEpPSEMbIM MapaMeTpam, KOJIMYeCTBY Tapu@oB, 351eMeHTHOH 0a3ze u T.1. C Touku
3peHHUs AIEMEHTHOM 0a3bl, 0oJiee MUPOKOEe MPUMEHEHUE HAXOAAT UHAYKIIMOHHbBIE
(3NIEKTpOMEXaHUYECKUE) CUETYUKH M 00Jiee€ COBPEMEHHblE - THUOpPUAHBIE U
AJIEKTPOHHBIE 3JIEKTPOCUETUUKHU. DJIEKTPOHHBIE CUETYMKHA MOTYT BBIIOJHATHCSA Ha
WHTETPANIbHBIX cXeMax ¢ (UKCUpOBaHHBIM HAOOpPOM (YHKIIMNA - «HA >KECTKOU
JOTHMKE»  WIM  HAa  MHKPOIPOLECCOPHBIX  3JEMEHTaX ¢  T'MOKHMH,
OpOrpaMMHUPYEMBIMH B YCJIOBUSAX OKCIUTyaTallud (QYHKUUAMU. DJIEKTPOHHbIE
cueTunku B 5-10 pa3 1opoxe MHAYKIMOHHBIX, UX IPUMEHEHUE ONPABIAHO IIPU
NepexoAe OT JIOKAIBbHBIX WM3MEpPEHUM K aBTOMAaTH3allMM JHEproyyera, T.€., B
nepByro ouepeap, B ACKYD sHeprocucteM u MpOMBIILUICHHBIX TPEATPUSITUH.

[Ipu monb30BaHMM NpUOOpaMU TPYNIOBOIO M HHAMBUAYAJBHOTO Y4YETa
HPHEPropecypcoB HeoOXoAuMa MX MNEpUOAUYEcKas MPOBEpPKAa B COOTBETCTBUHU C
YCTaHOBJICHHBIMU CPOKaMU U MIPABUIIAMH.

3. DpdexkTHBHOE HCTTOJIH30BAHNE YHEPTUHM B HACCJICHHBLIX MYHKTAX

Bosiee mONOBHHBI HACENEHUS TUTAHETHI MPOKUBAIOT COCPENOTOYCHHO, B
ropojiax ¥ HACENCHHbIX ITyHKTaX TOPOACKOro Tuma. Ha wux pasButHe u
GYyHKIIMOHUPOBAHUE B TPOMBINIIEHHO Pa3BUTHIX cTpaHax pacxomyercs 70-80%
norpedsieMoi sHeprun. JKu3Hb COBPEMEHHOTO ropojia HEBO3MOXKHA 0e3 HaIeKHO
paboTarorieil sHepreTuueckor HHGPACTPYKTYphl, BKItOUaromed ucTouHuku TOP,



YCTPOMCTBA MX NPEOOpa3oBaHUs, CETH MX TPAHCIOPTA, PACHOpPENEICHUS U CaMu
HHEProNOTPEONIAIOIINE  CUCTEMBI:  OCBEUICHHE, OTOIUIEHHWE, BEHTWIALUA,
BojlocHaOxeHue u T. 4. OONMK, IJIaHMPOBKA, KOHCTPYKLUHHU 3/JaHUN TOpOJIOB,
pa3BUTHE TOPOJACKUX HH(PPACTPYKTyp M OpraHu3alMs >XKU3HU B 3HAUUTEIBHOU
CTEIIEHU 3aBUCAT OT CHOCOOOB M CPEICTB HX JHeproobdecrneueHus. B cBoro
ouyepeqb, Ha CTPYKTYpPy CHCTEM CHA0XXEHHs SHEPreTUYECKUMH pecypcaMu U HUX
noTpedseHuss B OBITOBOM,  IPOMBIIUIEHHOM,  TOPrOBO-KOMMEPYECKOM,
TPAHCIIOPTHOM M JIPYTHX CEKTOpax TOPOJCKOIO XO3SAKCTBA, HA PEKUMBI
DHEpPronoTpeOeHNs BIUAIOT KJIMMAaTUYECKUE YCIOBHS U  Teorpadudeckoe
PACIIOJNIOKEHUE TOPOJOB, HACEIEHHBIX IIYHKTOB, MX MCTOPHUYECKOE MPOLLIOE,
HallMOHAJIbHBIE OCOOEHHOCTH M TPAAMUIMH, CTPYKTypa TOpPOACKOTO XO3SICTBa,
nemorpaduueckuii GakTop u T.J.

BeICTpBI POCT rOPOACKOrO HaceineHus, TpeOOBaHUM K KAaueCTBY KU3HH B
yCIOBUSX Je(uLuTa MPUPOJHBIX PECYpcOB (3€MJIM U BOJbI) U TPaTULMOHHBIX
BUJIOB OPTaHUYECKOTO TOIIMBA (YIiisd, HepTH, ra3a), yKecToUeHHe TpeOOBAHUH 110
OXpaHE OKpy)Karolled Cpeapl BbUIBUTAIOT HA TMEpPBbIM IUIaH  Hpobiemy
3¢ (HEeKTUBHOCTH UCIOJIb30BAaHUSI SHEPTUU B rOPOJAaX U HACEJIECHHBIX NMyHKTaX. Ee
pEeLIEHHE BO3MOXKHO JIMIIb IIPU KOMIUIEKCHOM IIOAXOAE K IPOEKTUPOBAHUIO,
CTPOUTEINILCTBY, PEKOHCTPYKLIMU U OPTraHU3aLUU KU3HU TOPOLOB U T'OPOICKOIO
XO34MCTBA HA OCHOBE €JUHOM KOHLEINIUU PALMOHAIBHOTO PACXOJOBAHUS BCEX
BUJIOB DHEPTOPECYPCOB.

PaccMoTpuM NpHOpUTETHBIE HANpPABICHUS BBITOIHAEMBIX B HACTOSIIEE
BpeMs B benapycu ropockux mporpamMm 3HeprocOepeKeHusl.

['paoCTPOUTENBCTBO, CaHALINS KIIIBIX 3AHUH.

D¢ (heKTUBHOE PHEPTrOUCIIONH30BAHUE B TOPOJaX M HACEJICHHBIX IMYHKTax
IPY OJTHOBPEMEHHO HAJICKHOM HUX HYHEProoOeCleUeHUH 3aKJIaJIbIBAETCS B TIEPBYIO
ouepelb Ha JTanax IUIAHUPOBAHUS, TMPOCKTUPOBAHUS M  CTPOUTEIHCTBA.
DHeprocOeperampIme pemeHus Moay4yaT MPUOPHUTET MPU TUIAHUPOBKE KUJIOTO
CEKTOpa, CaJ0BO-MIAPKOBOM 30HBI TOPOJA, €ro MPOMBIIUICHHBIX OOBEKTOB,
TOPOJICKUX HMHXKEHEPHBIX HHPPACTPYKTYp, TPAHCIOPTHBIX KOMMYHHKAIIUH.
Crpoitnaayctpus pecrnyoiuku norpednser okono 15% Bcex sHepropecypcon. He
MeHnee 30% pacxoayemMoro TOIUIMBAa WIET Ha OTOIUJIEHUE 3[aHUM U COOPYKEHUH,
TEIUIOTEXHUYECKUE KauyeCTBAa KOTOPBIX OMPEICNSIOTCS CTPOUTEIBHOW OTPACIBIO.
B3anmHoe pazMerieHne 31aHM, X OpUEHTAIINS M0 CTpaHaM CBETa, TUIIBI 3/1aHUH,
BUJIBI TPAHCIIOPTAa W TPAHCIIOPTHBIC Pa3BS3KH, CTPYKTYpa U KOHCTPYKITUU CHUCTEM
oOecrieyeHus: TOTUIMBOM, TEIJIOBOM M 3JIEKTPUYECKON IHEepruel, BOJAOCHA0KEHUS,
KaHaIM3allui, YTWIH3AIUH TOPOACKUX OTXOJOB, JajbHEHIINE TMEPCIeKTHBBI
Pa3BHUTHUA TOPOJIA, €TO COIUATBHO-DKOHOMUYECKAs! POJIb - BCE 3TO B COBOKYITHOCTH
BIUSCT HA 00BeM U 3(PHEKTHBHOCTH MOTPEOJIECHUS YHEPTOPECYPCOB, a TAKXKE Ha
BO3/ICIICTBHE HHEPrOMCIIONB30BAHUSA TOpoAa Ha OKpyXkarollyro cpeny. Orcrona
BBITEKAIOT OCHOBHbIE 3A0a4l IHEP2OCOEpeHCeHUs 8 2pA00CmMpPOUmenbLCmase:

° CHU)KCHUE DHEPTOEMKOCTH CTPOUTEIBHON MPOIYKIIUU: MATEPUATIOB H
KOHCTPYKITUH — 3a cueT 0osiee 3 (HEKTUBHBIX TEXHOJIOTHIA UX U3TOTOBJICHUS,




° pa3paboTKka U BHEAPEHHE aAPXUTEKTYPHO-TPAJOCTPOUTENBHBIX U
KOHCTPYKTUBHO-TEXHOJIOTUYECKUX perieHui npu POEKTUPOBAHUH,
CTPOUTEIBCTBE, PEKOHCTPYKIUU SKWIBIX JOMOB, OOIIECTBEHHBIX 3JaHUN W
OOBEKTOB  MPOU3BOJICTBEHHOIO Ha3HAYEHUs, O0OECNeUUBAIONINX CHIKCHHE
HHEPronoTpeOsieHHs, B TOM YHCIE HOBBIX THUIIOB SHEProd(h(EKTUBHBIX 3TaHUN
MacCOBOTO CTPOUTEIbCTBA;

° CHU)KEHUE DHEPrOEMKOCTH, IOBBIIICHHE KadyecTBa CTPOUTEIIbHO-
MOHTaKHBIX M1 PEMOHTHBIX Pa0OT 3a CYET COBEPIICHCTBOBAHUS UX TEXHOJIOTUH;
° KOMITJIEKC MEp IO TETUIOBOM MOJAECpHU3AINHU (TepMOpeaduIuTaIny,

CaHallMM) CYHIECTBYIOWIETO KHMJIOTO (OHIA, 3AaHUW U COOPYKEHHH C IIEJIBIO
MOBBIIIEHUS TEIUIO3AIIUTHBIX CBOMCTB OTPAXKIAIONIMX KOHCTPYKIMM 30aHUW U
COBEPIIICHCTBOBAHUS CUCTEM UX TETNIOCHAOKECHHUS,

° BHEJIpEHUE HHEProdPQEeKTUBHBIX HWHKEHEPHOTO OOOpYAOBaHUS U
CUCTEM >KM3HeoOecrneueHus: (OTOIUIEHMs, BEHTWIALMH, OCBEUIEHUS U T.J.),
COBPEMEHHBIX MPUOOPOB KOHTPOJIS U yuera TOP.

CornacHO COBPEMEHHOM KOHIEMIMH, C TOUYKH 3PEHUs SHEPronoTpeOIeHUs,
IIPOCKTUPOBAHKE, CTPOUTENILCTBO U MCIOJIBb30BAHUE 3[IaHUs PACCMATPUBAIOTCS KAK
€AuHas TEXHOJOIMYECKas Ielb, HMMEIOIIAas CBOEW LEIbI0 MHHUMU3UPOBATH
SHEpProMaTepuabHble, TPYIOBBIC 3aTpaTbl M BO3JACHUCTBUE HA OKPYKAIOLLYIO
cpeny. U3 obmiero o0bema TEMI0BOM 3HEPTUHU, TOTPEOIIIEMOI TIPU CTPOUTEIHCTBE
M DKCIUTyaTalluM 3JaHU cerojHs, ToJibko 10% pacxomyercss Ha TPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAJIOB U U3JIEIUN, a TAKXKE, HA CaM IIPOLIECC CTPOUTEIBCTBA,
a 90% uaeT Ha OTOIUICHHE U ropsiuee BOJOCHAOXKEHUE, YTO B 2 pa3a OoJblle, YeM B
3anagHoeBponeickux crpanax. [Toatomy B bemapycu ¢ 1994 r. Obuin BBEIEHBI
HOBBIE  HOPMAaTUBBl HAa  TEPMUYECKUE  CONPOTUBIICHUS  CTPOUTEIIBHBIX
OrpaXIalIIMX KOHCTPYKUMM (CTEH, KpBbIlI, NEPEKPBHITUNA, OKOH, JBEped U T.1.)
3IaHUA W CcoOopyxkeHui. lccinenoBaHuss 1OKa3bIBaKOT, 4YTO CYIIECTBEHHYIO
SKOHOMHIO — 110 14% — TennoBOl SHEPruu B 3IaHUU MOXKHO IOJYYHUTh MPHU
YBEIIMYEHUH TEPMOCONPOTUBIICHUSI HAPYXKHBIX CT€H B 2—2,5 pa3a. [lanbHeiiliee
€ro YBEJIIMUYCHUE, a TAKKE YBEIMYEHUE TEPMOCOIPOTUBIICHUS OKOHHBIX, JIBEPHBIX
IPOEMOB ISl 3/1aHUM C €CTECTBEHHOW BEHTWISALMEH, KOTOpas XapakTepHA I
KWIOro (QoHJa pecrmyOJMKH, SKOHOMHYECKH HEONpaBJaHHbI: 3HAYUTEIHHO
BO3pacTalOT SHEPro3aTpaThl Ha BEHTUJISLUIO, TOpsAYee BOJOCHA0XKEHUE, TEIJIOBbIE
NOTepU Yepe3 OKHA, OaJKOHHBIE JBEPH, HAPYIIAIOTCS CAHUTAPHO-TUTUEHUYECKUE
HOpMBI BO3ayxooOMeHa. [loTpeOneHue TemaoBol sHEPruM 37aHUEM 3aBUCUT OT
€ro Ir€OMETPUYECKHX Pa3MEPOB, 3TAXKHOCTH, IUIOMIAAN OCTEKJIEHUS HAPYXKHOMN
MOBEPXHOCTH, TEIUIOQU3NUECKUX XAPAKTEPUCTUK M PA3MEPOB CTPOUTEIBHBIX U
WHXEHEPHBIX KOHCTPYKIM. CeroiHs B peciyOJIMKe MEePEeCMOTPEHbI MOJIXO0JbI K
00BEMHO-TUIAHUPOBOYHBIM PEUICHUSIM BO3BOJAUMBIX 3JaHUN U COOPYKEHUU C
LIEJIBI0 COKpPAIEHUsI DHEPronoTepbh BO BpeMs OKCIuryaranuu. HoBble Kuible
31aHUS C TOBBILIEHHBIM TEPMOCONPOTUBICHUEM HAPYXHBIX CT€H U IPOEMOB
JOJDKHBI  000pYyZ0BaThCs  COATAHCHPOBAHHOM — BEHTWIISIHEH, yCTaHOBKaMU
YTUIU3alKUKd TeIula OTpaOOTaHHOTO BO3JIyXa W TOpsiueid BOJAbBI, KOHTPOJHHO-
PETYIMPOBOYHOM ammapaTypoil HoTpeOIeHNs TeTia U BOJIBI.



B Genopycckux ropomax OCYyIIECTBISIOTCS pabOThI MO PEKOHCTPYKLHH,
MOJIEpHU3ALMH, KAalUTAIbHOMY PEMOHTY M TEPMUYECKOW peaduiIuTanuu, T.€.
CaHallUM paHEe BBICTPOCHHBIX 3/1aHUN KWIOro W Hexwioro ¢onaa. CaHauus B
YacTU TEPMOpEaOUIUTALIMM O3HAYACT MOBBIIICHUE TEIJIO3AIUUThl 3JaHUM MyTeM
TEIUION30JIALIMA CTEH MHUHEPAJIBHOM BAaTOM M IIEHOIUIACTOM, YTEIUIEHME KPBIIL,
II0JIOB, 3aMEHY OKOHHBIX OJIOKOB, OCTEKJICHHE OaJIKOHOB, MOJAECPHU3ALIMIO CUCTEM
BEHTWSILIUK, PEKOHCTPYKLIUIO W aBTOMAaTU3aLUI0 TEIUIOY3JIOB, YCTaHOBKY
WHIUBUIYAIBHBIX PETYJIATOPOB TEIUIAa B KBAPTHPaxX M KOMHATaX, SKOHOMUYHBIX
OCBETUTEIBHBIX MPUOOPOB, CUETUYMKOB TeIjia U BOjbl. OOcCienoBaHUE COCTOSHUS
3MaHUN M COOPY)KEHHUU MO3BOJISIET BBIABUTH IMOTEHIMAN 3HeprocoepexeHus. B
xwmioMm ¢oune on coctaBuger 30—76%, T.e. HbIHEIIHEE TOJOBOE MOTpeOICHHE
PHEPrUM MOXET OBbITh COKpalleHO HamojoBUHY. B  Hexunom  QoHae
(aIMHHHCTpPATUBHBIE, OOLIECTBEHHBIE, KYJIbTYPHOIO HAa3HAYEHUSI 3[aHUs, LIIKOJbI,
OOJBHUILIBI U T.J.) MOXKET OBITb COKOHOMJIEHO OKOJIO MOJIOBUHBI TOJOBOrO 00beMa
notpedneHuss  sHepruu.  Pa3paboTaHbl M TIPUMEHSIOTCA  TEXHOJIOTUU
TEpMOpeaOUINTALIMY 3JaHUI IyTeM Hapy>KHOTO yTeruieHus ux acanos. [lepsrbiii
OTIBIT CaHALIMHU KUJIOTO (POHAA MOKa3aJl, YTO BO3BOJSALINECS U CAHUPYEMBbIE 3/TaHUS
HEOOXOAUMO  000OpyIoBaThb  CHCTEMaMU  NPUHYJUTENIBHON  yIpaBisieMon
BeHTWsiLMK. [Ipy mnpuMeHseMOl 10 CEroAHAIIHEro JHS E€CTECTBEHHOM
BEHTWSILIUA B PE3YJbTATE YTEIUIEHUS OTPaKIAIOIIUX HApYKHBIX KOHCTPYKLUHI
MIPOUCXOJIUT MepepacipeiesieHue TEIJIONOTEPh: PE3KO BO3PACTAIOT MOTEPH Terlia
Ha HarpeB MOCTYMAIOUIEr0 B MOMEIICHUE BO3AyXa M, KPOME TOTO, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/yXa OKAa3bIBAa€TCsA BbIle HOpMaTHUBHOW. Takum oOpazom,
cokpamienue Ttemionorepb Ha 20-30% W HOpManbHBIA BO3JyXOOOMEH B
MOMEMICHUSIX MOKHO MOJTYYUTh TOJBKO B PE3YJIbTATE COBMECTHOTO MPUMEHEHHUS B
3MJaHUH TETUIOU3OJISIUU OTPAXAAIOIIMX KOHCTPYKIMI M COBPEMEHHBIX CHUCTEM
NPUHYIUTEIbHON BEHTWIISALIMH.

K naubonee >¢pGeKTUBHBIM cHUCTEMaM «YTEIJICHUS» 3JaHUN W3 Yucia
oTedyecTBeHHbIX OTHOCATCA cucteMbl «IICJI» u «repmornryba». OHU MpencTaBisoT
co00l MHOTOCJIOWHBIE KOHCTPYKIIMU W3 IUTUTHI-YTEIUIUTENS], MPUKPEIIICHHON K
MOATOTOBJICHHOM TOBEPXHOCTH CTEH CHELUAJIBHBIM KIESIIUM COCTaBOM U
aHKEepaMH, 3alIUTHOTO MOKPBITUS U3 KIESIIEro COCTaBa, apMUPOBAHHOIO OJHUM-
JBYMsI CJIOSIMU CETKH B COYETAaHUU C METAITMYECKUMH NMPOPUISIMUA U OTIETI0YHOTO
MOKPBITUS U3 TOHKOCIOWHON MITYKaTypKH. Y TEIUIUTEIb MOKET KPEMUTHCSA K CTEHE
MEXaHUYECKUM CIOCOO0M, a KECTKas OOJIMIIOBKA YCTPAaWBAETCs Ha CHEIUATbHBIX
Kapkacax ¢ 00pa3oBaHUMEM BO3AYLIHOW MPOCIOWKH MEXAY MIUTON YTEIJIUTENs U
00NMIIOBKOM. B KauecTBe TEMIOU30JIALIMOHHBIX MAaTEPUATIOB B 3TUX KOHCTPYKIUSAX
NPUMEHSIIOTCST KECTKas MHUHEpaJOBaTHAs IUIMTa W NeHonoiauctupoia. Cpemu
3apyOEKHBIX CJIEeNyeT YHOMSHYTh JBE TEXHOJOTMU YTEIUICHUS CT€H C Hapy>KHOU
CTOPOHBL:

° dacagHoe yTEeIUIeHHE MO/ MTYKATyPKy, aHAIOTUYHOE OTE€YECTBEHHOMN
«TepMOIIyOe», U BEeHTWINpYyeMble (hacaibl;
o BTOPOW BapHaHT YTEIUICHUS MPEJCTABISET COOOM yCTaHABIMBAEMbIN

Ha CTEHY HECYyLIMM KapKac C BEHTUJIMPYEMbBIM TEIUIOM3OJSLMOHHBIM CIOEM U
MOCIIEAYIOMIEH 3aIMTON U3 CIeIMaIbHBIX (PacaJHbIX TUIHT.



Cerognsi CymIecTBYeT TakXe MIUPOKUNA BBIOOP TEIMJIOMU3OJSIIMOHHBIX
MaTepuanoB (MEHOIUIPKC, Ha OCHOBE 0a3alibTOBOM BaThl, CTUPONOp U 1Op.) U
KOHCTPYKIIMN U1 YTEIUICHUS KpBIII, YEpAaKoB, IMOABAJIOB, TPyOOIPOBOIOB
WH)KCHEPHBIX HApY)KHbBIX W BHYTPEHHHX ceTreil. Ha cMeHy TpaaulunOHHBIM
KaHAJIbHBIM TEIUIOMPOBOJIaM, CPOK CIIyXObl KOTOpPBIX cocTaBiseT 12—15 nert, a
WHOT'/Ia HE MPEBBIIIACT MATH IPU PACYETHOM — 25, a TEMJIOBBIE MTOTEPU JOCTUTAIOT
20%, noykHBI MPUNTH OeckaHalbHBbIE Teruloruaponpenusoauposanusie (I1N)
temnonpoBoabl. Ilom3emusie  [IM-TemionpoBoabl  SBJISIOTCA  MEXAHUYECKOUN
KOHCTPYKIMEHN, COCTOAIEH U3 CTAJIbHON TPYOBl, MOINYPETAHOBOM TEIIONU30IALNN
U Hapy>KHON TOJUATUIICHOBON TPYOBI-000JI0UKH, KOTOPHIE )KECTKO CBA3AHBI APYT C
JPYrOM U BMECTE€ C OKPY’KAIOIIUM TEIUIONPOBOA TPYHTOM OOpPa3yloT €IUHYIO
cucremy. Takasi KOHCTPYKIIUsI 0OeclieYMBaeT TEIUIOBBIE MOTepU Ha ypoBHE 2—3%
Ha TPOTSHKEHWU BCEr0 PacyeTHOTrO cpoka ciykO0bl paBHoro 20-30 romam. B
benapycu B HacTodlee Bpemsl oOIpejaesieHa NOTPEOHOCTh M OpPraHU3yeTCs
coocTtBeHHOe mpou3BoAcTBO  [IM-TemnonpoBogoB ISl CTPOUTENbCTBA U
PEKOHCTPYKIIMM MAaruCTPAJIbHBIX M PACHPENCIIUTENIbHBIX TEIJIOBBIX CETEl.
OueprocoOeperatonuii 3¢p¢pexr npumenenus [IM-TemnonpoBo1oB, UX HAAEKHOCTh
U JIONTOBEYHOCTh ONPEACIISIIOT HOBBIM KAYECTBEHHBIM YPOBEHb CHUCTEMBI
TpaHCIIOpTa TEIUIOTHI B roponax. Hampumep, npu 3ameHe B Muncke k 2010 r.
M3HOLICHHBbIX  Termocetel  [IM-TemnmompoBomamMu — TEIUIOBBIE  NOTEPH, A
CJIEI0BAaTEIbHO, U HEOOXOIMMas MOIIHOCTh TEIJIOUCTOYHUKOB B 3UMHUN MEPUOA
cHuzarcs Ha 600—800 ['kan/yac.

CoBpeMEHHBIE  «CYNEPU3O0JIUPOBAHHBIC», WU «MHUKPOIHEPTETHUECKUE)
31aHUS TO3BOJISIOT HACTOJIBKO YMEHBIIUTh MOTEPH TEIUIA 34 CYET TEIIIOU3OJISIUN
BCEX KOHCTPYKLHNM, YTO MOCTYIJIEHUN «ITACCUBHOMN» TEIJIOBOM SHEPIUU OT JIOJECH,
OBITOBBIX 3JEKTPONPUOOPOB M JIYYHCTOTO TOTOKA YEpe3 OKHA OKa3bIBAETCS
JIOCTAaTOYHO JIS CO3AaHUsi KOM(OPTHBIX YCIOBUW KU3HU 0O€3 JOMOJTHUTEIbHON
DHEPrUh OT MCTOYHHMKOB OTOIUICHHUS. TakOM JHEPreTUYECKU «ITACCUBHBIN» JIOM
MPEACTaBIAET COO0N 3aMKHYTYIO CHCTEMY, HE HYXKJAIOIIYIOCS WM MUHHUMAJIBHO
HYXKJIAIOIIYIOCS B TIOCTYIUICHUSIX Teruia u3BHe. OCOOCHHO MEpPCHEKTHUBHBI TaKUE
JIoMa TIpU 3aCTPONKE MPHUTOPOJIHBIX 30H OOJIBIIUX W MaJIbIX TOPOJIOB, a TaKKe
HACEJICHHBIX MYHKTOB CEJIbCKOW MECTHOCTH CTPOCHUSIMU KOTTEI)KHOIO Tuma. Tak,
B bemapycu BHEIPSIIOTCS TEXHOJIOTUM CTPOUTENILCTBA KOTTEIKEN IMMyTeM COOPKH M3
MYCTOTHBIX 3JHEProcOEperapimx OnalyOOYHbIX OJOKOB M3 CIEUUAJIBLHOrO
CTPOUTEIBHOTO TEHOMOJUCTUPOaa (CTUIOpA), YIEPKUBAEMbIX apMaTypoud H
3aiuBaeMbix ~ OeroHoM. Ctumop  00JialaeT  MCKIIOYUTEIBHO  BBICOKUMU
TEIUTON30JIILIMOHHBIMA CBOMCTBaMH, XOPOIINMU AKCIUTYaTallMOHHBIMU
XapaKTepUCTUKAMH.

BepHyThCA B OrjiaBJieHHUE




TEMA 8. OcHOBBI SHEPreTHYECKOT0 ayJJuTa U MEHEI)KMEHTa

1. OcHOBHBIE NOTPEOUTEIIN SHEPTUH IIPEAIIPUATHS

2. ConeprkaHue SHEPreTHYECKOro ayIMTa OpraHu3alin

3. ITopsiiok MpOBEACHHUS DHEPTETHYSCKOIO ayAuTa Ha IPEAIPUITHH
4. DHepreTHYeCKUH OajlaHc

1. OcHOBHBIE NMOTPeOUTEIH SHEPT N NIPEeNPUITHS

Crnenyer OTMETUTh, 4TO B OOJIBIIIMHCTBE CIy4acB pa3MEIIEHHE HCTOYHUKOB
BHEpPrUM M mnoTpedurenel He coBmagaer. I[losTomy sHepreTHyeckoe XO3siCTBO
NPEANPUITUAS  JOJDKHO  BKIIIOYATh  PA3BETBICHHYIO CHCTEMY Iepelaud U
pacripeniesieHust 3Heprud. B kadecTBe MCTOYHMKOB 3HEPIMM B OPraHU3ALMU MOTYT
CITYKUTb TaKXKe SHEPreTUUECKHE OTXO0/Ibl (BTOPUUHBIE SHEPTETUIECKUE PECYPCHI). DTU
OTXOJbl MOIyT OBITb HEMOCPEACTBEHHO TOTOBBIMM K TNPUMEHEHUIO WU
UCTIONIb30BAThCS MOCTIE MX MpeoOpa3oBaHus (JaHHBIN BOIPOC pacCMaTpUBAECTCs B TEME
5).

OCHOBHBIMU OTPEOUTENIIMHU SHEPTUH HA MPEAIPUITHH SBISIOTC:

— TEXHOJIOTMYECKHE MOTPEOUTENN, HENOCPEICTBEHHO CBSI3aHHBIE C
BBIITYCKOM TOTOBOM MPOAYKIIMH WIIA OKa3aHUEM YCIIYT;

— CHCTEMBI OCBEIICHMUS;

— CHCTEMBI OTOIUIEHUS, BEHTWISLMU U KOHJAUIIMOHUPOBAHUS BO3/1yXa;

— ropsYee U XO0JOJHOE BOJIOCHAOXKEHHE.

TexHonmormueckue  MmOTpeOWTENM B 3aBUCUMOCTHM ~ OT  OTpPACiH
MPOMBILUIEHHOCTH U C(EpPBI YCIYyT CYIIECTBEHHO OTJIMYAIOTCA APYr OT ApYyra, XOTs
UMEIOTCSI Y WICHTUYHBIC, HApUMEp 3JIEKTPOIPHUBOJ YCTPOMCTB, MEXAHU3MOB U
arperatoB. B To ke BpeMs BCIIOMOTaTelbHbIE MOTPEOUTETN UMEIOT OOLTLYI0 OCHOBY U
OTJIMYAIOTCS JIUUIb ACTAJISIMH, YYUTHIBAIOUIMMHU clielU(PUKy Mpou3BoACTBa. B 1einom
HHEPreTUYECKOe  XO3SICTBO  MPEANpUATHS  MPEACTaBIsSeT CO0OM  CIOXKHYIO
Pa3BETBIICHHYIO CTPYKTYDY, XapaKTEPU3YIOLIYIOCS B3aMMOCBSI3aHHBIMU
SHEPreTUYECKUMU U MaTepUaIbHBIMU ITOTOKaMH Pa3IMYHOrO BUAA U HA3HAYEHMUSL.

2. COHBD)KaHI/Ie JHEPIETHYECCKOI'0O aYyAUTAa OpraHu3anmuu

OO0cnenoBaHKe BKIIOYAET MOJYUYEHUE OOIIEH XapaKTEPUCTUKN OPraHU3aluy U
JTAHHBIX, HEOOXOJIMMBIX ISl OLICHKH PE3EPBOB SKOHOMUHU SHEPTOPECYPCOB.

JIns BCECTOPOHHErO aHajau3a MCHoib3oBaHUus TOP B opraHm3zanuu
COCTABJISIFOTCS CIIEYIOIINE BUJIBI SHEPTOOATaHCOB:

— 10 BHJAaM MCHOJIb3YEMBIX JSHEPrOHOCHUTENIEH (TOIUIMBO, TEIUIOBAs
DHEPIUs, HIEKTPUUECKask IHEPTUS, MEXaHUUECKasl IHEPTUS);



— TI0 LIETIEBOMY Ha3HAYEHHUIO, T. €. C BBIJCICHUEM Pacxo/a Ha TEXHOJIOTHIO
¥ BCIIOMOTaTeJIbHbBIE HYK/bI (OTOIJICHHE, BEHTUISILINIO, OCBELICHUE U IIP.);

—  T10 IPOM3BOZICTBEHHO-TEPPUTOPUATBHBIM SAMHHULIAM (IIEXaM, YIacTKaM U T. I1.);

— TIOJIHBINA SHEPTETHUECKUN OalaHc.

[IpaBuna mnpoBeneHUs] DJHEProayAuTa M3JIOKEHHI B TOCYJApPCTBEHHOM
craupapre Pecnyonmukum bemapyce CTb 1776 — 2010 «OHepreruueckoe
oOcnenoBaHne MOTpeOUTENEH TOIUITMBHO-PHEPTeTHMYECKHX pecypcoB. Oomiue
TpeOOBAHU.

AHanu3 TpUXOJAHOM M PACXOAHOW YacTed HSHEpPreTHYecKoro OanaHca
MO3BOJISIET YCTAaHOBUTH crHenuduky sHepronorpediieHus U 3hEHEKTUBHOCTD
WCIIOJIb30BAHUSI JHEPrOpPECYpCOB Ha MPOMBIIUICHHOM Tpeanpustuu. [loHbii
PHEpreTUYecKuil 6ananc (B TEIJIOBOM SKBUBAJICHTE) BKIIIOUAET BCE BUJIbI DHEPTUH,
peTeprieBatone Npeodpa3oBaHue B OpraHU3allu.

[Ipy  mpoBeneHMHM  3HEpPreTHYECKOro  oOciefoBaHUs B OO0mIeH
XapaKTePUCTUKE OPTaHU3AINU JOJHKHBI OBITh OTPAXKEHBI CIIEIYIOIINE BOIIPOCHI:

1) HOMeHKIaTypa MNPOAYKIMH © (HAKTHUECKUE YIEINbHBIC PaCXOIbI
DHEPropecypcoB Ha €€ MPOM3BOJCTBO 3a TOJ, MPEIIISCCTBOBABIINN HAadalTy
IPOBEJCHUS SHEPTETUYECKOTO 00CIIEI0BAHNUS;

2) WCTOYHHKH U CXEMa DHEProCHa0XKEHUS;

3) moKa3areNnu CyTOYHBIX (3UMHETO U JIETHETO) rpa)uKOB ANEKTPUICCKON U
TEIUIOBOI HAarpy3KH;

4) nmonsi SHEPTETHUYECKON COCTABIISIONICH B CEOECTOMMOCTH MPOTYKIIHH;

5) opraHu3anMOHHAS CTPYKTYpa SHEPreTUICCKOMN CITYKOBI.

Jist oueHku 3((PEKTUBHOCTH SHEProONoJIb30BaHUS MTPOBOJIUTCA OOCIEI0BAHHE

1O CJIEAYIOIINM HalpaBICHUSIM:

-~ COCTOSTHUE TEXHHYECKOIO y4eTa:

1) cnocoOsl yueTa (pacyeTHBIN, TPUOOPHBIH, OBITHO-PACUYCTHBIN);

2) dopmbl monydeHusi, OOpaOOTKM W TPEACTaBICHUS WHGOPMAIHH
O KOHTpPOJIE pacxoja 3HEPruM Mo LexXaM, yHaCTKaM, SHEPrOEMKHUM arperaram;

3) COOTBETCTBHE CXEMbI Yy4e€Ta JHEPTUH CTPYKTYpEe HOPM; OCHAIICHUE
npubopamu pacxoaa TOP;

- COCTOSTHUE HOPMHUPOBAHUS:

4) HaiMuMe Ha  OPSANPUSITAU  YTBEPXKACHHBIX  HOPM  pacxoja
HHEProOpECYPCOB;

5) oxBaT HOPMHPOBaHHEM CTaTel MOTPEOJICHUS SHEPTOPECYPCOB;

6) dakTuyeckas CTPYKTypa HOPM W COOTBETCTBUE €€ TEXHOJOTHUH M
OpraHu3alliy MPOU3BOJCTBA;

7) IUHaMHKAa HOPM H YACIBHBIX pPACXOJOB 3a TPU MPEIIICCTBYIOUINX
00CJIEJOBaHMIO TO/1a;

8) omnpezdeneHre pe3epBOB IKOHOMHUHU DHEPIeTUYECKHUX pPECypcoB Ha
OCHOBAaHMM 0OCIEOBaHUSI OOOpPYAOBaHUS M TEXHOJOTUYECKUX MPOIECCOB,
COCTOSIHUS UCTIONIb30BaHus BOP.



[lo pe3ynpTaraM NpOBEACHHS SHEPrETUUECKOrO OOCIEAOBAaHUS MPEATPUSITHS
COCTaBJISIETCSl TEPEYEHb OpraHM3alMOHHO-TeXHUYeckux Meponpustuii (OTM) mo
HKOHOMUM TOIUTUBA U 3HEpriun. CUCTEMHBIN MOAXO/] K aHAIM3Y SHEProddPekTHBHOCTH
TEXHOJIOTMYECKUX TPOLIECCOB TMPEIOaracT BhIJICICHUE HEPAPXUUECKUX YPOBHEH
COINOJJUMHEHUSI DHEPrOTEXHOJIOIMYECKUX JJIEMEHTOB CHUCTEM DSHEProCHAOKEHUs u
HHEPTrOIOJIL30BAHMUS POMBIIIUIEHHOTO peanpusiTus (puc. 1).

Vnorenn 1
> BHeamne cucteMsbl
CucTeMbl TPOMBIIIIICHHOTO TPEINPUSTHS
VYposens 2 l .
CucTeMbI SHEPrOCHA0KEHUS TexHOIOrMYEeCKUH
KOMILIEKC
YpoBens 3
> [ToacucTemMbl TPOMBILIEHHOTO YTuanzaiuoHHbIe
HpEANPUATHA YCTaHOBKU
YposeHns 4
— DHEepreTUYecKue CTaHIuN PacnipenenurenbHbie ceTn
YpoBeHs 5
DHepPreTUYecKre JBUraTesIn TexHnomornueckue
YCTAaHOBKH U alllapaThl

Puc.1 YpoBHH nepapxun 3HEProCUCTEMBI IPOMBIILIIIEHHOTO
npeanpusatua. Pacxon snexkrposnepruu, KBr-4,

CocraBnenrie MOJOOHBIX CXEM TIOMOTaeT HE TOJBKO CHUCTEMAaTH3UpOBaTh U
OCMBICIIHTh UCXOJTHYIO MH(OpMALINIO O cOCTOsIHUM noTpedaenus TOP Ha npeanpusTuy,
HO U SIBJISICTCSI OCHOBOM JUJIsl TIPOBEJICHUSI MHTETPUPOBAHHOTO aHaM3a 3(h(HEKTUBHOCTH
peanu3aIyi OpraHu3alMOHHO-TEXHIUECKIX MEPOIPHUSITHIA M0 MX SKOHOMUH.

3. IlopsiioK MPOBEJIEHUS Y HEPreTHYECKOI0 AY/IMTA HA NMPeINPUATHH

DHepreTudeckoe  OOCJeNOBaHWE  MPEANPHITHH,  YUPSKICHUA U
OpraHuW3alliii, pacloJIOKEHHBIX Ha Tepputopun PecnyOmuku  bemapychs,
MPOU3BOJIUTCSI C IEbI0 TOJyYeHHUs OOIIeHd XapaKTepUCTUKU NPEANPUITHS U
JIAHHBIX, HEOOXOAUMBIX JIJIsI OIEHKH YIKOHOMHUU SHEPrOpeCypPCOB.

[IpoBeaenue sHeproayIuTa HEOOXOAUMO AJis JIFOOON OpraHu3anuu, KoTopas
x0Tesa Obl KOHTPOJUPOBATH SHEPro3aTpaThl U 3aTPaThl HA KOMMYHAJIbHbBIE YCITYTH.
PesynbraToM aynuta SBASETCA JE€TalbHOE HW3YyYE€HHE TOTro, KakK »dHeprus



3aKymaeTcs,, pacupenensercs W ucnoiedyercsa. l1lo naHHBIM ero mnpoBeAeHUs
BBISBIIIETCSA BO3MOKHOCTb DKOHOMHMH 3HEPrOpECypPCOB.

OO0s13aTeNIBHOMY ~ SHEPreTUYECKOMY  ayauTy  HOMJIEXaT  CyOBEKTHI
XO03sIICTBOBAHUS C TOAOBBIM CyMMapHbIM notpediaeHuem TOP Gonee 1,5 ThIC. TYT.
OO6cnenoBanue IIPOBOJUTCS COIJIaCHO rpaduxy, YTBEPKJICHHOMY
COOTBETCTBYIOIIUM PECIYOJIMKAHCKUM OPraHOM T'OCYJAapCTBEHHOTO YIIPABJICHUS,
o0benuHeHusamu, mnoguuHeHHeIMH CM PBb, oOmmcnonkomamMu u  MUHCKUM
TOPUCTIOJIKOMOM H corjacoBaHHOMY ¢ KomuteToM mo sHeproa¢p¢GeKTuBHOCTH MpH
Cosere MunuctpoB PecriyOnuku benapyce. UHTepBan Mexay 3HEPreTHYECKUMU
oOCJIeTIOBaHUSIMU HE JIOJDKEH TMpeBblmaTh S5 JeT. O cpokax NpOBEACHHUS
oOcietoBaHus CyObEKTHI X035MCTBOBAHMUS U3BEIIAIOT 3a 3 MecsAla 0 €ro Hayvajia.

B o01eit xapakTepucTuke MpearnpusITHs OTPaKaeTCs:

— OTpaciieBast MPUHAJJIEKHOCTB;

— HOMEHKJIaTypa MNpOAYKUMHM U (AKTUYECKHUE YACNIbHBIE PacXojbl
DHEPropecypcoB Ha €€ IPOMU3BOACTBO 3a TO0J, IPEAIICCTBYIOIMN HaJalry
IIPOBENICHUS SHEPTETUUECKOr0 00CIEeI0BaHNS;

— HCTOYHMKH U CXEMa SHEPrOCHA0KEHUS;

— [IOKa3aTeNHM CYTOYHBIX (3UMHEIrO M JIETHEro) rpauKoB 3JIEKTPUUECKOM
Harpy3Ku;

—  J10J1s1 SHEPTE€TUYECKON COCTaBIIAONIEH B CE0ECTOMMOCTH MPOAYKLIUH;

— OpraHM3allOHHAasl CTPYKTYpa 3HEProCIyk Obl;

— COCTOSIHUE DJHEPreTUYECKON OTUETHOCTH (B TOM YHCIE HaJu4ue
IacropToOB o0opyioBaHus, OIEPaTUBHBIX YKYPHAJIOB, JOKYMEHTOB
BHYTPHU3aBOJICKOI OTYETHOCTH, MAaTEPUAJIOB paHee MPOBEIEHHBIX 00CIEI0BaHMUI).

Jns  oueHkrn  3(P(EKTUBHOCTH  DHEPrOMCIONB30BAHUS  MPOBOJIUTCS
o0cJieToBaHME T10 CIEAYIOIUM CEMHU HAMPaBICHUSIM:

1. CocTosiHME TEXHUYECKOTO yUeTa:

— crocoObl yueTa (pacueTHBIN, MPUOOPHBIH, OMBITHO-PACUETHBIN );

— ((opmbl  TosydyeHusi, oOpaOOTKM W MpeACTaBlIeHUs HHPOPMALMU
O KOHTpPOJIE pacxoja 3HEPruM Mo LexaM, yHaCTKaM, SHEPrOEMKHUM arperaram;

— COOTBETCTBHUE CXEMBI yU€Ta SHEPTUU CTPYKTYPE HOPM;

— OCHAIIeHHOCTh  mpubopamu  pacxoma TOP  (9nmekTpocueTyuky,
TEIMJIOCYETYMKHU, PACXOJOMEPHI ra3a v )KUIKOrO TOTIUBA).

2. Cocrosinne HopMupoBanus TOP:

— Hajguyhe Ha MPEeANpUATHUA YTBEPKACHHBIX B YCTAHOBJICHHOM TMOpPSIKE
HOPM Pacxo/ia IHEPropecypcoB;

— 0XBaT HOPMHUPOBAHUEM CTaTel MOTPEOJICHUS FHEPTOPECYPCOB;

— (¢akTuyeckas CTPYKTypa HOPM U COOTBETCTBUE €€ TEXHOJOTUU U
OpraHu3alliy MPOU3BOJCTBA;

— JWHaMHKa HOPM M YJEJNbHBIX pPAacXofoB 3a 3 MpeAlIeCTBYIOIINE
00CJIeI0BAHUIO TO/1A.

3. OmnpeneneHue pe3epBOB SKOHOMHHM  JHEPrOpECYpCOB,  KOTOPBIE
ONpENENsAOTCd  Ha  OCHOBAaHMM  OOCHEIOBAaHUS  SHEPromoTPeOSIOLIETO



00Opy/IOBaHUSI  TEXHOJIOTUYECKUX  IPOLIECCOB, COCTOSHUS  HCIOJIb30BaHUS
BTOPUYHBIX dHEepropecypcoB (BOP).

4. VYdactue MpeAnpusTHs B PEryIUpOBaHUU TPAPUKOB 3IEKTPUUYECKOM
Harpy3Kud SHEProCUCTEMBI:

— MpeAyCMaTpuBaeMble MEPOMNPUSITHS IO HCIOJIb30BAHUIO IHEPTOEMKOTO
000pyIOBaHUS B Ka4eCTBE MOTPEOUTENEH-PEryISITOPOB;

— pexuM paboOThl TPEANPUATHS B YCIOBUSX OTPAHUUYCHUS MOITHOCTH
HHEPrOCHUCTEMBI B OCCHHE-3UMHHMIA MTEPHOJ.

5. [IlepeyeHp © KpaTKO€ ONUCAHUE BAXKHEUIINX OPraHU3alHOHHO-
TEXHUYECKUX MEPONPUATHI MO SKOHOMHUU TOIUIMBA U SHEPTUU, HAMEUEHHBIX Ha
TEKYUIUH TOJl IJIaHAMU MPEANpPUITHS U PEKOMEHIYEeMbIX IO pe3yJbTaTaM
MIPOBEICHHUSI 11€JIEBOT0 00CIIeTOBAHUS.

6. BbisBICHHBIE HMCTOYHMKKA HEPAIMOHAIBHOTO PACXOJIOBAHUS JHEPTUU
Y TOIUTMBA U OIICHKU BEJIMYUHBI UX TIOTEPb.

7. OcCHOBHBIE noKa3aTey, XapaKTepU3yIoIIne COCTOSTHUS
HHEPTOMCIIONb30BaHUS HA TIPEIIPUSTHH.

DHepreTudeckoe 00CleIOBaHUE MPEANpUiTHii 11000 (HOpMbI COOCTBEHHOCTH
ABJseTCd APPEKTUBHON MEpOil SKOHOMHUM 3HepropecypcoB. [lo pesymbraTtam ayaura
COCTaBISIETCSl TEXHUYECKUN OTYET, B KOTOPOM JOJDKHBI COJEPIKATHCSI MEPOIIPHUSITHS,
CIIOCOOCTBYIOIIME ~ PAIlMOHAIBHOMY  WCIIOJB30BAaHHIO  DHEPrOPECYpPCOB,  CPOKU
OKyIIaéMOCTH ¥  KOJIMYECTBEHHBIC TMapaMeTpbl OSKOHOMHHM, PEKOMEHIAMH U
pa3bsCHEHUs] TIO0 (PUHAHCUPOBAHUIO TMPEHJIOKEHHBIX Mep. Takum  0o0Opazom,
SHEPreTUYECKUN ayauT TO3BOJIIET OMNPENEIUTh PE3EPBbl 3KOHOMHUM  KaXKIOro
KOHKPETHOTO MPEANPHUSITHSL.

DOHepreTuyeckoe 00CIeI0BaHNE MPEANPUSTHIA W OpPraHU3alUuil TPOBOIUTCS
CHEIUATM3UPOBAHHBIME  OPTaHU3AIIMSMU, UMEIONIMMHU JIMIIEH3UI0 Ha TPOBEICHUE
DHEproayaura. OCHOBHBIM MIPABOBBIM JIOKYMEHTOM, PEryIUPYIOIIM
B3aMMOOTHOIIICHUSI CTOPOH TIPU TMPOBEJICHUM JHEPreTHUECKOro ayauTa, SBISIETCS
JIOTOBOP MEXIY OpraHu3alliei, pOBOISIIEH SHEPreTUYECKU ayIuT, U CYOBEKTOM
XO3AWCTBOBaHMS, HA KOTOPOM OH TIPOBOIUTCHL.

CroumocTh pabOT MO DJHEPreTUYECKOMY AayquTy OIUIAYMBACTCS 3a CUET
CPEACTB 00C/IeTyEMBbIX:

— XO3pacyeTHbIX OpraHuW3aluid — TO CTaThe 3aTpaT, OTHOCHUMBIX Ha
ce0ecTOMMOCTh TNPOAYKIMHM, a TakXke 3a CcYeT pecnyOnukaHcKkoro ¢oHaa
«IHeprocoepereHne;

—  OIOJDKETHBIX OpraHu3anuii (nmpyu GUHAHCUPOBAHUU MECTHBIX OIOKETOB)
— 10 CMETe, COTJIacOBaHHOW OOJACTHBIMU MM TOpoda MUHCKA YHEPTreTUICCKIUMHU
KOMHUCCUSIMH (T10 TEPPUTOPUATILHOMY MPU3HAKY ).

CroumocTh paboT ompezaenseTcss Ha OCHOBAaHHHM BPEMEHHOTO HOPMAaTHBHOTO
nokymenta «Ilopsimok ompeneneHust Tpymo3aTpaT Ha TpoBeAcHHE paboT 1o
HSHEPreTUYECKUM OOCIIeIOBaHHUSAM, Ha pa3pabOTKy JHEPreTUUecKUX OalaHCOB U
HOPM pacxo/ia TOTUTMBHO-IHEPTETHUECKUX PECYPCOBY.



4. JHepreTu4ecKui 0aJIaHC

DHepreT4ecKuil aaaHe sIBISETCS] OCHOBHBIM HHCTPYMEHTOM SHEPIETHYECKOrO
MEHEDKMEHTa M HauOoJjee IMOJHOM XapaKTEPUCTUKOW 3HEPreTMYECKOrO XO3SICTBA
OpeanpusaTs. 3HaY€HHE €ro COCTOMT B TOM, YTO OH OTPaXKaeT JdOCTOBEPHOE
KOJIMYECTBEHHOE COOTBETCTBHUE MEXIy MOTPEOHOCThIO U IpuxoaoM TOP Ha naHHbIHM
MOMEHT WK nepuoj BpeMeHu. [Ipu coctaBieHnn OanaHca paccMaTpUBAIOTCS BUJIbI
NOTpeOIAEMOI SHEPTUH: IIEKTPOIHEPTHS, Ta3, Ma3yT, Map M T. . Jlanee mpou3BOAUTCS
KOJIMYECTBEHHOE M3MEpEHHE MOTPEOJICHUs SHEPTUU HA BCE LIENM, B TOM YHUCIE U
NoTepH SHepruu. bamanc cocraBiseTcs Ha OCHOBaHMU (HAKTUIECKOTO MOTPeOIeHUS
3HEpruu. [[nd mnomydeHusl JaHHBIX MCIOJIB3YIOTCS CaMble pa3IM4Hble HPUOOPHI:
CUETYMKHM 3JIEKTPO3HEPruM, ra3a, mapa, BOJbl, OTOIUIEHHA W T. 1. M3ydeHwue
DHEPreTUYECKUX OalaHCOB JIAET BO3MOXHOCTh YCTAHOBUTH (DAKTUUECKOE COCTOSTHHE
WCIIOJIb30BaHUsl SHEPIMH, KaK Ha OTHEIBbHBIX YYaCTKax MPOU3BOJACTBA, TaKk M IIO
NPEANPUITAIO B IIEJIOM, BBIBUTH PE3EPBbI DKOHOMHM 3HEPrMH. bajlaHChl MOTryT
COCTaBJIAITBCA 10 OTAEIBHBIM DHEPrOHOCUTEISIM, U3MEPSEMBIM COOTBETCTBYIOLIMMU
eIMHULIAMU (JIPKOYJIH, KAJIOBATT-4achl, TOHHBI YCJIOBHOT'O TOILUIMBA), U 10 CyMMapHOMY
NOTPEOIEHHUIO SPHEPTOHOCUTENEH B TOHHAX YCJIOBHOI'O TOILIMBA.

B 3aBucumocTH OT Ha3HAu€HUs DHHEpPreTHMYECKHe OallaHChl MOTYT
XapaKTEPHU30BaTHCS CIEAYIOIMMH IIPU3HAKAMU:

— 10 HA3HAYEHUIO — OTYETHBIE U IIJIAHOBBIE;

— [0 BUJIAM SHEPTrOHOCHUTEJIEH — YacTHbIE (MO OTJAEIbHBIM BHUJIaM TOILIMBA
Y DHEPTUM) U CBOJIHBIE;

1 (o) o0BEKTaAM u3ydeHuss —  OaJlaHChI OTIEJIbHBIX BUJIOB
TEXHOJIOTUYECKOro 000py1I0BaHUS, IIEX0B U MPESATPHUATHS B IICIIOM;
— T1I0 TPHWHIWIAM COCTaBIICHUS — aHAJUTHYCCKHE, CHHTETHYECKHE,

HOPMAaJIM30BaHHBIC U ONITUMAJTHHBIC;

— T1I0 TIPUHIUIIAM OIIEHKHW WCIIOJIb30BaHUS TOIUITMBA W DJHEPIHH —
OHTPOMUUHBIE (PHTPONUS — TOBOPOT, TMPEBpAIlEHUE: HaAIpUMep, MPOIECcC
MIPEBpAICHHs TOIUIMBA B SHEPTHIO), IKCEPreTUYecKue (OT Iped. eX — MPHUCTaBKa,
ergon — pabora: MakCUMaJIbHO BO3MOXKHasi pab0Ta, KOTOPYIO MOXKET COBEPIIUTH
CUCTEMA TPH MEePEX0/Ie U3 OJHOTO COCTOSIHUS B APYTOE).

OtuetHple OanaHChl OTpaKarOT (haKTUYECKUE TIOKa3aTeld IPOU3BOCTBA
W TIOTPEOJICHNST DHEPIrMM W TOIUIMBA B HCTEKIIEM TMepuoje W (HaKTUISCKHUA
Ka4eCTBCHHBIM YPOBEHb WX HCIOJIb30BaHMUs. [[1aHOBBIC OallaHCHI SBIISFOTCSI OCHOBHOM
(hopMOii TUTAHUPOBAHUS SHEPTOTIOTPEOICHHST M SHEPTOMCIIONB30BaHMS Ha TIPEICTOSIIAIA
neproa. AHATMTHYCCKUE OallaHChl OTPAKAIOT TIIYOMHY W XapakKTep HCIOJIb30BaHUS
MOJIBOJAMMBIX 3HEproHocuresned. OHU CITy>)KaT OCHOBOW ISl OLEHKH SHEPreTUYECKON
(P PEKTUBHOCTH paccCMaTPUBAEMBIX MpoIieccoB. ONTUMAIBHBIM  SHEPTECTUICCKUM
OaTaHCOM SIBJISICTCS TAKOW BapHaHT €ro, P KOTOPOM OOBEM IIAHHUPYEMOT'O BBIITyCKa
MPOTYKIIMH OCYIIECTBIISICTCS] C MUHUMATBHBIMU 3aTpaTaMy SHEPTUH.

Jlist 6onee n0CcTOBEpHOUM ONEHKH A(PPEKTUBHOCTH IHEPTOUCIIONTH30BAHMUS
CJIOHBIX CHUCTEM, BKITIOYAIONTUX SJIEKTPUUYECKYIO SHEPTHUIO, TOIJIUBO U TEIJIOBYIO
OHEPTUIO PA3JIUYHBIX TAPAMETPOB, HCIONB3YIOT SKCEpreTUdecKkuii OanaHc, ¢



NOMOIIBI0 ~ KOTOPOTO  OmpeneisieTcs  paboTocmocoOHOCTh  (IKceprus)
TEXHOJIOTUYECKUX U SHEPT€TUUECKUX YCTAHOBOK.

JInst cocTaBieHUsT W aHalW3a HHEPreTUYEcKOoro OajaHca NpPEanpUsTHS
UH(pOpMaIKs MOXKET OBITh MPEICTABICHA B BHJIE CIICAYIOMINX TaHHBIX:

— o0mass MpOW3BOACTBEHHAss W  OJHEpreTHYecKkas  XapaKTepUCTHKA
npeanpustus (00beMbl U HOMEHKJIATypa BBITYCKaeMOW MTPOAYKIHH, €€
ce0ECTOMMOCTB C BBIIEJIEHUEM SHEPTeTUYECKON COCTABIISIIOLIEH);

— OMNHCaHUE CXEMbI MAaTePHAIIbHBIX U YJHEPTETUYECKUX MTOTOKOB;

— TepeyeHb U XapaKTepUCTHKAa OCHOBHOTO JHEPrOMCIHOJB3YIOIIETO
000py1I0BaHUS;

— JIaHHBIE O PaCcX0Jax SHEPTrOHOCUTEIIEH;

— JaHHbIE O paboTax MO PalMOHAILHOMY HCIIOJIb30BAHUIO SHEPTUU Ha
IPEITPUITHH.

Cxema wMaTepuajbHBIX U OHEPreTHUECKUX IMOTOKOB COMPOBOXKIACTCS
ONKMCAaHUEM BUJOB M MApaMETPOB SHEPTOHOCUTENIEH, COCTOSIHUEM HCIIOIb30BaHMUs
BTOPUYHBIX 3HEPTETUUYECKUX PECYPCOB, CUCTEMBI yde€Ta M KOHTPOJS pacxoja
SHEPrUM U SHEPTOHOCUTEIIEH.

BepHyThCH B orjiaBiieHue




2. IPAKTUYECKHWU PA3JIEJ

2.1 MarepuaJjibl s Ja00opaTOpHBLIX padoT nmo aucuumiuHe «OCHOBBI
JHEProcoepeKeHusD
2.1.1 JlaGopaTopHas padora Ne 1
2.1.2 JIabopaTopHas padora Ne 2
2.1.3 JIabopaTopHas padora Ne 3
2.1.4 JIabopaTopHas padora Ne 4
2.1.5 JIabopaTopHas padora Ne 5
2.1.6 JIaGopaTopHas pabora Ne 6
2.1.7 JJabopaTopHast pabora Ne 7
2.1.8 JIabopaTopHas padora Ne 8

JlaGopaTopHnasi padora Ne 1
I[TPUBOPBI YUETA IIOTPEBJIEHM A SHEPI'OPECYPCOB
Heas paGorbi: M3yuuTh BUABI W TPUHIUN paboThl TpUOOPOB ydeTa
HHEPrOpeCyYpPCOB (CUETUYMKHU BOJIbI, TEIJIOTHI, ra3a, dJEKTPOIHEPTHUN ).

CUETUYMKU BOJbI

[IpuMeHsIOT: KpbUIbUAThIC (1711 HEOOJIBIINX PACX0/I0B BOJbI) U TYPOUHHBIE
(ms  OOJBIIMX PACXOJOB BOJIBI) CKOpPOCTHBIE BOJIOCUETYMKH, a TaKKe
YIBTPa3BYKOBBIC U AJICKTPOMATHUTHBIC BOJJOCUCTUNKH.

[TpuHIUTT NEHCTBUS KPBUTHYATHIX U TYPOUHHBIX BOJOCUETYMKOB OCHOBAH Ha
CYMMHPOBAaHUU YHCIa OOOPOTOB IMOMEINICHHOW B MOTOK BOJBI BpallarolIeics
KpbUTbYATKH WK TYpOUHKU. CKOPOCTh BpaIllCHHUS KPBUIBYATKUA WU TYpOUHKHU
MPOMOPIIMOHATIbHA CPEIHEH CKOPOCTH JBWKEHHUS BOJBI B MECTE€ YCTAaHOBKHU
npubopa. Ilepematounbiii MexaHU3M MepenaeT YUCIO O0OPOTOB KPBUILYATKU
(TypOMHKH) CYETHOMY MEXaHU3MYy, CBS3aHHOMY ¢ IudepOrIaTamMu, KOTOPBIM
CYMMHPYET KOJUYECTBO BOJIbI, IPOIIEAIICH Yepe3 BOJOCUETUHK.

Kpbuibuateie BogocueTunku. OCh BpallleHUus KPbUTbYATKUA Y BOJJOCUETUYHNKOB
pacrosio’)keHa  NEPHEHAUKYISIPHO  HAMPaBICHWIO  JIBIDKCHUS  BOABL.  Ux
pa3MeEIIaT U Ha TOPU30HTAIBHBIX M Ha BEPTUKAJIBHBIX YYaCTKax Ha Pe3bOOBBIX
COCTUHCHUSX.

B TypOWMHHBIX BOJOCYETYMKAX OCh BpaIlCHUS TYPOWHKH PaCIIOOKEeHA
napajuieIbHO HalpaBJICHHWIO TTOTOKAa BOJBI, OHU MOTYT YCTaHABJIIMBAaThCS M Ha
TOPU30HTAIBHBIX W HAa BEPTHKAIBHBIX ydacTKax. TakWe CUYCTYHUKH
NPUCOCNUHSAIOT K TpyOompoBomam mpu moMomu ¢ranmneB. TypOuHHBIC
BOJIOCUETUYMKHU BBIMTYCKAIOT Kanuopom 50—250 mm.

.YIIbTPa3BYKOBBIC BOJOCYETYMKH HCTOJH3YIOT TPUHIMI HW3MEPEHHS
CKOpPOCTH PaCIpPOCTPAHECHUSI 3BYKOBBIX KOJICOAaHWN B JABIKYIIEMCS TOTOKE B
3aBUCHUMOCTH OT CKOPOCTH IIOTOKAa J>KHUJIKOCTH.Y CTAaHABJIMBAIOTCA B JIIOOOM
MOJIOKCHUH.




B 37eKTpOMAarHUTHBIX BOJAOMEpAX MNPUHIUN HU3MEPEHHUs] pacxoja
KUJKOCTH 3aKJII0YaeTCsl B ClieylolieM: TpyOONpoBOJ C JBHXKYILEHCS B HEM
BOJIOM TMOMEIIAeTCs B MAarHUTHOE I0Jie, CO3JaBa€MOE€ IOCTOSIHHBIMU HIIH
nepeMeHHbIMU MaruuTamu. llepememiaemass mo TpyOONpoOBOAY BOAA HUIPAET
poib TMPOBOJHUKA ,IIPEMENIAIONIETOCS B MArHUTHOM I0Ji€,CO3/1aBaeMOM
MarHuToM. B Boje kak B MNpPOBOJHUKE BO30YXKIAETCS JJIEKTPUUECKUN TOK,
BEJIMYMHA KOTOPOTO IMPOMOpPIIMOHANIbHA CpEeIHEH CKOpOCTH IOTOKa, a
CJI€A0BATEIIBHO, U PACXOly U3MEPAEMOM KUIKOCTH.

Ilepenq BoAOCYETUMKAMH PEKOMEHIYETCS MpeAycMaTpuBaTh MNPsAMOI
y4acTOK JIJIMHOM, paBHOW TMSITH AuaMeTrpaMm. BojocueTunku  OBIBAIOT
XOJIOJJTHOBOJIHBIE€ U TOPSYEBOHBIC.

[Ipn 3HaYMTENBHBIX KOJEOAHMSIX PACXOAOB BOJBI ISl y4YeTa MalbIX H
OOJBIINX KOJUYECTB MPUMEHSIIOT KOMOMHHUPOBAHHBIE BOJJOCUCTUYMKHU, COCTOAIINE U3
KPBUTLYATOTO ¥ TYpOMHHOTO, C TIEPEKITIOYAIOIIIM KJ1araHoM. Majible pacXobl BOJIbI
(UKCUPYIOTCST KPbUTHYATHIM BOJIOCUETYMKOM, a TMPH YBEIMUYEHHM pPacxoja KIarnaH
HaMpaBysieT MOTOK BOJbI B TYpOWHHBIA cyeTywK. [lokazaHusl CUETYMKOB CyM-
MHPYIOT.

CymecTBylOT KOHCTPYKLIMHA C JMCTAaHIIMOHHOM TMepefavyeil IMOoKa3aHWii
CUYETYUKOB TI0 JINHUU CBSI3U K PETUCTPUPYIOIIUM IIPUOOPaM.

Borbiime pacxomsl Bombl (6omee 500 M>/4) MOXKHO M3MEpATh MPH ITOMOILIH
CYKAIOIIMX YCTPOUCTB - auadparm, coren, Tpyd BeHTypu (Takke OHUM NMPUMEHSIOTCS
npu OOJBIIMX JIABJICHUSX B CETH, KOIJa MKCIOJIb30BAaHUE BOJOCUYECTUMKOB
HEBO3MOKHO). OHM MO3BOJISIFOT OIMPEEIIATh PACXO BOJIbI IO NIEpENay AaBICHUs 10 U
nocie cyxeHus. Jlyisi m3MepeHusl pacxola MO MEpenaay AaBiCHUS NPUMEHSIOT
MaHOMETPBbI, PA3rPaayuPOBAHHBIE HA PACXO/I.

[Hoa6op BOIOCUETYNKOB

[Ipu mombope BoIOCUETUMKA CIIEAYET YUYHUTHIBATH €r0 XapaKTEePUCTUKH:
CPEOHUMKA  YacoOBOM  pacxol  IpU  JUIMTEIBHOM  OKCIUIyaTaldH,  IOPOr
YyBCTBUTEJIBHOCTH, 00JIaCTh Y4€Ta, a TAKXKE JOITYCTUMbIE 3HAYCHHUS MTOTEPh HATopa.
[loporoM YyBCTBUTEJILHOCTH BOJOCYETYMKA CUUTAETCS TOT HAUMEHBIIUN pacxof,
pU KOTOPOM HAYMHAETCS BPAllICHUE KPbUIbUATKU WM BepTyliku. O0JacTh yyera -
OTHOIIIEHUE HAUMEHBIIIETO K HanOOJIbIIeMy (HOMUHAIBHOMY) PAacXO/y, 3aBUCUT OT
Kanubpa BojocyeTuyMka U cocTaBisieT 1:12 u OGornee, a y KOMOMHHUPOBAHHBIX
cueTunkoB gocturaetT 1:120 u Goree.

CYHETYMKHU TEIUIOTHI

[Ipubop yuera TemnoThl (TEMJIOCYETYMK) COCTOUT M3 ABYX JATUYMKOB
TEMIIepaTyphbl U CUETYMKA BOJIbI, KOTOPHIE CBA3AHBI C BHIYMCIUTEIbHBIM OJIOKOM.

Tepmomnapel  CONPOTUBIECHUS HUCHOJNB3YIOT B KOMIUIEKTE MpUOOpPOB
TEIUIOCUETYUKA JUISI U3MEPEHUST TEMIIEpaTyp MOCTYIAOMIEH U BO3BPATHOM BOJbI
cetn TeriocHaOxkeHus. [IpuHIKI M3MepeHus: TeMmmepaTyphl Cpelbl, B KOTOPYIO
IIOMEIIEH YYBCTBUTEIIBHBIM 3JIEMEHT TEPMOMETpPA CONPOTHUBIICHHS, OCHOBAaH HAa
CHOCOOHOCTH  pa3jM4YHbIX MaTepuajoB HU3MEHATb CBOE  DBJIEKTPUUYECKOE
CONPOTHUBIIEHUE C U3BMEHEHUEM TEMIIEPATYPHI.




B kadecTBe UyBCTBUTEIBHOTO JJEMEHTa  CIY)KHT HaMOTaHHas Ha
KEPaMHUYCCKHI CTEp)KEHb TOHKAs IUIATHHOBAs WM MenHas MpoBojoka. Ocobo
TOYHBIC TEPMOMETPHI JICIAIOT C MCIIOJIb30BAHUEM TUIATHHOBOM MPOBOJIOKH, HO ATH
npubopsl  goporu. HaumOosbliiee pacnpocTpaHEHUE TMONYYUIH TEPMOMETPBI
COIIPOTHBIICHUSI C MCIIOJIb30BAHUEM MEIHOW IPOBOJIOKH, XOTS OHa o0Jagaer
CPaBHUTEIBLHO HEOOJBIIUM YJCIbHBIM OMHUYECKHAM CONPOTHBIICHHUEM. BennumnHa
OMHYECKOTO COMPOTHBIICHUS BJIMSACT HA rabapuUThl TEPMOMETPOB CONPOTUBIICHHUS.
YeM MeEHbIIIC YACIbHOE OMUYECKOE COMPOTHBIICHUE TIPOBOJIOKH B YYBCTBUTEIIHHOM
JNIeMeHTe, TeM Oouiblias TpeOyeTcsi JUIMHA TPOBOJOKH €r0 U COOTBETCTBEHHO
OompIHie rabapuThl IprOOPA.

CUETUUMKU T'A3A

MemMOpanuble (quadparMeHHble, KAMEPHBIE) CUETUHKHU ra3a

MeMOpanHblii cyeTuuk (quadparMeHHBIN, KaMEpHBIM) — CUETYMK Tasa,
MPUHLNIN JIEUCTBUS KOTOPOrO OCHOBaH Ha TOM, YTO MHPH MOMOIIM Pa3TUYHBIX
MOJIBMXKHBIX TIPE00pa30oBaTEIbHBIX AJIEMEHTOB ra3 pa3/eiaioT Ha J0Ju o0beMa, a
3aTeM MPOU3BOJAT UX HUKINYECKOE CYMMHUPOBAHHUE.

TypOuHHBIC CYETUYHKY Ta3a

B TypOuHHOM cueTyuke ra3za IOJ BO3JCUCTBHEM IOTOKa Ta3a KOJIECO
TypOUHBI TNPUBOJAUTCS BO BpalleHUE, YHUCIO OOOPOTOB KOTOPOTO MPSIMO
MPONOPLHHUOHAIIBHO MPOTEKatoeMy 00beMy raza. Yucio o00poToB TypOUHEI Yepe3
MOHWKAIOIINI PEyKTOP U Ta30HENPOHUIIAEMYI0 MarHuTHYI0 My(dTy mepeaaercs
Ha HaXOJSIIUICSI BHE Ta30BOM IMOJOCTH CYETHBIM MEXaHM3M, MOKa3bIBAIOIINK (110
HapacTarouieil) cymMMmapHbli 00beM ra3a mpu padO4MX YCIOBHSIX, MPOIIEIIINN
yepes npudop.

PoTrannoHHbie CUETYHKU Ta3a

B cBa3u ¢ yBenmuueHueM BHUJOB Ta30BOro0 00OPYIOBaHUS BO3HHKIA
HEOOXOJAMMOCTh B HM3MEPUTENBHBIX MpUOOpax, KOTOphie oOnamamu  Obl
CPaBHUTEJIBHO  OOJBIION  MPOMYCKHOM  CIIOCOOHOCTBIO W 3HAYUTEIHHBIM
JTMANa30HOM W3MEpPEHUN TMPHU CPABHUTEIBHO HEOOJBIIUX TabapUTHBIX pa3Mepax.
OTUM yCJIOBUAM YIOBJIETBOPSIOT POTAIMOHHBIE Ta30BbIE CUETUMKH, KOTOPHIE
o0Naar0T  JIOMOJIHUTEIBHO  CIACAYIOIMIUMH  JOCTOMHCTBAMH:  OTCYTCTBHUE
NOTPEOHOCTH B  AJIEKTPOIHEPIHH, JOJITOBEUYHOCTh, BO3MOXKHOCTH KOHTPOJIS
MCIIPABHOCTH pabOTHI MO Mepenaay AaBJIeHUs] Ha CUETYHMKE BO BpEMs €ro padoThI,
HEUYBCTBUTEIBLHOCTh K KPAaTKOBPEMEHHBIM Teperpy3kaM. PoTalimoHHbIe CYETUHKU
IIUPOKO MPUMEHSIOT B KOMMYHAJIBHOM XO3SUCTBE, OCOOCHHO B OTOMMTEIHHBIX
KOTEJIbHBIX, a TAK)KE€ Ha HEOOJBIINX U CPEAHUX MPEITPUATHSIX.

PoTtanmonHbli (POTOPHBIN) CUETYUK — KaMEPHBIA CUETYUK Ta3a, B KOTOPOM
B KauecTBe MPeoOpa3oBaTEIbHOTO JJIEMEHTa MNPUMEHSIOTCS BOCBMHOOpa3HbIC
POTOPBHI.

BuxpeBbie pacxogoMepbl (ra30CYETUYNKH )

BuxpeBbiMU Ha3bIBAIOTCS PACcXOJOMEPhI, OCHOBAHHBIE HA 3aBUCHUMOCTHU OT
pacxoja 4acTOThl KOJeOaHWI JaBJiCHHS, BO3HUKAIONIMX B TOTOKE B IpoIlecce
BUXpeOOpa3oBaHUsA WM KojieOaHWs CTpyH JHOO TIOCJIE€  MPEMSITCTBUS




ompeieieHHOW (OPMBI, YCTAaHOBJICHHOTO B TPyOONpPOBOJE, JUOO CHEIUATHLHOTO
3aKpy4YHMBAHHUS MOTOKA.

CBoe Ha3BaHHE BUXPEBBIE PACXOJOMEPHI MOJYYWIM OT SIBJICHHUS CpPbIBA
BUXpEH, BO3HUKAIOIIMUX TNPU OOTEKAHWHM TIOTOKOM IKUJAKOCTH WM Tasza
MPENsTCTBUA, 0OBIYHO B BHJI€ YCEUEHHOM TpanenenaanbHou npu3mMbl. [1o3aau Tena
OoOTEeKaHWsI  PACIOJIaraeTCsi YYBCTBUTEIBHBIM  AJIEMEHT, BOCHPUHUMAIOUIUI
BUXPEBBIEC KOJICOAHUSI.

K ngocTtonHCTBaM BHUXPEBBIX PacXxoJIOMEPOB CIEIYyET OTHECTU: OTCYTCTBHUE
MOABWKHBIX YacTeil, HE3aBUCUMOCTh IMOKAa3aHWI OT JABJICHHUS U TEMIIEPaTyphl,
OOJIBIIION NTMAna30H U3MEPEHUM, YACTOTHBIA U3MEPUTENIbHBIM CUTHANI HAa BBIXOJIE,
BO3MOXXHOCTh ~ TOJIyYCHUSI  YHUBEPCAIILHOW  TIPaJyUpPOBKH, CPABHUTEIHLHO
HeOOoJIbIIIast CTOUMOCTb H T. JI.

K HenmocTaTkaM BUXPEBBIX PacXoJIOMEPOB OTHOCSTCS 3HAYUTEIbHBIE IOTEPU
nasienns (mo 30-50 kIla), orpaHuyeHus BO3MOXKHOCTEN UX NMPUMEHEHUS: OHU HE
MPUTOJIHBl TMPU MAJIBIX CKOPOCTSAX NOTOKA CpEenbl, M1 HM3MEpPEHHs pacxoja
3arpsA3HEHHBIX U arPECCUBHBIX CPE/I.

Tak e CyIIECTBYIOT MKUIKOCTHBIC Ta30Bble cUeTYMKH. OJHU M3 CaMbIX
TOYHBIX ra30BbIX cUeTUNKOB. HO M3-3a CIOKHOCTH KOHCTPYKLHH, U CIOKHOCTH UX
B 00CIIy’)KMBaHHE MOJA00HBIE CUETYUKH B OCHOBHOM MPUMEHSIOT B J1a0OpaTOPHBIX
ycioBusix. PaboTaroT oHM Ha MPUHIUIIE CKOPOCTHU BBITAIKUBAHUS OMPEIEICHHBIX
ra3oBbIX CyOCTaHIIWil, B OMPEACIICHHBIX MOPIUAX, U3 ONPEACICHHON KUIKOCTHOU
cyOcTaHIuy (B OCHOBHOM W3 JUCTWLIMPOBAHHOW BOjbI). [lopiuu BeITaIKWBaHUS
ra3oBod CyOCTaHUMU M3 JKUJKOCTHOM 3aJar0Tcs JIOMAaToOpa3HbIM  BajoOM
crenuaibHOU POpPMBI.

CUETYUMKU SJIEKTPOSHEPT U

C noMoupl0 3JEKTPOCYETYUKOB OCYIIECTBIISIETCS YUYET U3PACXOJOBAHHOMU
MEKTPUUECKOM  DHEPTruu. IDJEKTPOCUETUYHKH  OBIBAIOT  WHIAYKIMOHHBIE U
AIEKTPOHHBIE.

N3meputenbHblii  MEXaHU3M HMHAYKIIMOHHOTO OJHO(A3HOTO CYETYMKa
IEKTPUUECKOM OSHEPTHH  (DJICKTPOU3MEPHUTENbHBIH TPUOOP HMHIYKIIMOHHOMN
CUCTEMBbI) COCTOUT M3 JIBYX AJIEKTPOMArHUTOB, PACIOJIOKEHHBIX oA yriom 90°
JIpYyr K APYry, B MarHUTHOM IOJIE KOTOPBIX HAXOJIUTCA JErKUW aTtOMHUHUEBBIN

nuck. Cxema yCcTpoicTBa CUETUHKA AJIEKTPUUECKOW SHEPIUH MOKa3aHa Ha PUCYHKE
1.



Puc. 1. Cxema ycTpoiicTBa CHETUMKA AIECKTPUIECKON YSHEPTUU:
1 - oOMoOTKa TOKA, 2 - 0OMOTKA HAMPsHKEHUS, 3 - UePBSIYHBIA MEXaHU3M,
4 - cyeTHBIN MEXaHU3M, 5 - aJTIOMUHHUEBBIN JUCK,
0 - MarHMT JJIs1 IPUTOPMAKUBAHUS JUCKA.

JIJisi BKITIOUEHHUS CYETYHMKA B IIEMb €r0 TOKOBYIO OOMOTKY COEIUHSIOT C
AIEKTPONPUEMHUKAMH MOCIIETOBATENBHO, @ OOMOTKY HAIPSKEHUS - TapaJLJIEIbHO.
[Ipu npoxokaeHuu Mo 0OMOTKaM MHIYKIIMOHHOTO CUETYMKA MEPEMEHHOTO TOKa B
CEpJCUHUKAaX OOMOTOK BO3HHMKAIOT MEPEMEHHBbIE MarHUTHBIE MOTOKH, KOTOPBIE,
MIPOHU3bIBAS ATIOMUHUEBBIN JUCK, UHAYIUPYIOT B HEM BUXPEBBIC TOKH.

B3aumoneiicTBue  BUXPEBBIX ~ TOKOB €  MarHUTHBIMH  MOTOKaMu
AIEKTPOMArHUTOB CO3MAET YCHIIME, TMOJ JEHMCTBHEM KOTOPOTO NHMCK BpPAIaeTCH.
[Tocneqnuii CBA3aH CO CYETHBIM MEXaHU3MOM, YUUTHIBAIOIIUM YacTOTY BpalleHUs
JIICKA, T.€. pacXoJl AEKTPUIECKON SJHEPIHH.

Jist  ydyera mOTpeOJIGHHON DJIEKTPOIHEPTHH B CETAX TEPEMEHHOTO
Tpex(azHOTO TOKA MPUMEHSIOTCS Tpex(da3Hble WHIYKIIMOHHBIE JIEKTPOCUCTUNKH,
MPUHITUT AEUCTBHUS KOTOPHIX aHAJOTUYEH OJTHO(DA3HBIM.

B macrosimee BpemMs Bce 0Oojiee MIMPOKOE NPUMEHEHHE TMOTYUYHIH
AIEKTPOHHBIE (IIU(PPOBBIC) IESKTPOCUSTUYNKHU. DIICKTPOHHBIC CUCTUMKH 00JIadaroT
PAIOM MIPEUMYIIECTB MO CPABHEHUIO C UHAYKIIMOHHBIMU CUETUYUKAMMU:

- MaJible rabapuTHBIE Pa3MEPHI,

- OTCYTCTBHE BpaIIAOIINUXCS YACTEH,

- BO3MOKHOCTb yu€Ta 3JIEKTPOIHEPTHH 110 HECKOIBKUM Tapudam,

- U3MEPEHHE CYTOYHBIX MAaKCUMYMOB Harpy3Ku,

- YUYeT KaK aKTUBHOM, TaK U PEAaKTUBHOU MOIIIHOCTH,

- OoJiee BHICOKUI KJIaCC TOYHOCTH,

- BO3MOXHOCTb JUCTAHIIMOHHOTO YyUY€Ta 3JIEKTPOIHEPTUH.

B nacTosiniee BpeMst yYET 3JEKTPOIHEPTUHU, B OCHOBHOM, ITPOU3BOJIUTCS MO
onHOMY Tapu(dy (TO €CTh CTOMMOCTH DJIEKTPOIHEPTUU OJIMHAKOBA HE3aBHCHMO OT
BpeMeHu noTpebiienns). OnHaKo, HAUMHAECT BBOAUTCS MHOTOTApU(HBIE CHCTEMBbI
OIUIATHI, MPU KOTOPBIX CTOUMOCTh AJIEKTPUUYECKOW SHEPTUU pa3JIMuyHA MO 4Yacam
CYTOK WJIM 1O THSIM HEJEIU.



VYkazanHbelii TOAX0a oOecreyuT OoJjiee paBHOMEPHOE TOTpEOJICHHE
DJIEKTPOIHEPTUU  MOTPEOUTENIIMA UM CHMIKCHHE MAaKCHMAJIBHOW  HArpy3Kd
SHEProcucTeMbl. [l03TOMY YK€ BBIINYCKAIOTCSA JJICKTPOHHBIE CUETYUKHA CO
BCTPOCHHBIMHM YacaMH, KOTOPbIE IMHUTAIOTCA OT aKKyMYJIATOpDHOW OaTapeu, 4To
obOccrieyrBaeT y4ET OJIGKTPOSHEPTMHM 10 PAa3HBIM HWHTEpPBAJlaM BPEMCHH,
3aJ]aBaCMbIM IIPOTPAMMHO.

Kak mnpaBuiio, 3JIEKTPOHHBIC CYETYMKH HUMCIOT HKUIKOKPHUCTAILIHUCCKUH
WHINKATOp, HA KOTOPOM OTOOpaKaloTCs TOTpedisieMast dSJIEKTPOIHEPTHs 10
KOKI0MY U3 TapuQoB, TEKyIas MoTpedsieMasl MOITHOCTD, TEKYIIIee BpeMs M JaTa
U JIpyTUe u3MepsieMble IPUOOPOM IapaMeTpPhI.

ITOPAAOK O®OPMIJIEHMSA OTHETA

- HU3Yy4YUTH 06mne CBCACHUAI,
-  H3Y4YHUTb CTCHABI C paCXO0JOMCPaMHU U CHCTUYNKAMMU.

BepHyThCH B oryiaBiieHue




JlaGopaTopnasi padora Ne 2
M3VYEHUE KOHCTPYKLIMN U I[TPUHIIUITIA PABOTbI HACTEHHBIX
I'’A3OBbIX KOTJIOB.
Hear padorbl: M3yunTh YCTPOHMCTBO W TPUHIUI PabOThl HACTEHHBIX
ra3oBbIX KOTJIOB C OTKPBITOM M 3aKphITOM KaMepod cropaHus, a Takke
KOHJICHCAITMOHHBIX Ha nmpumMmepe koTiioB AOI'B-24 OI1, AOI'B-50-3I1.

1. KITACCUDOUKAIINA HACTEHHBIX I'A30BbBIX KOTJIOB

Knaccudukaiys HacTeHHBIX Ta30BBIX KOTJIOB:

1. ITo xonu4YecTBY KOHTYPOB:

- O/IHOKOHTYpHBIE (00ECIeUnBaIOT TOJIBKO OTOIUICHHUE),

- IBYXKOHTYpHbI€ (00€CIEeUnBAIOT OTOIICHUE U MPUTOTOBJICHUE BOJBI st
ropstuero BogocHaoxeHus (I'BC)).

2. Ilo criocoOy yaaneHus: OTXOAIIUX Ta30B:

- C €CTECTBEHHOM TATOM UJIM KOTJIBI C OTKPBITOM KaMEPOM CropaHus,

- C TNPUHYAUTENBHOU TATOU («TypOO») WM KOTJIBI C 3aKpBITOW Kamepoi
CrOpaHusl.

3. Ilo tumy po3xwura:

- BJIEKTPOHHBINA PO3KUT,

- IbE30PO3KUT.

4. ITo Tuny ropenku:

- ¢ 0OBIYHOI TOPETKOH,

- C MOAYJISIIUOHHOMN TOPEIIKOM.

JIBYXKOHTYpPHBIE Ta30BbI€ KOTJIbI KJIACCU(DUIIUPYIOTCS:

1. TTo ciocoOy mpUroTOBIEHUS BOJIBI JJIsl TOPSYETO BOJIOCHAOXKEHUS:

- IBYXKOHTYpHBIE ¢ Ooilepom,

- IBYXKOHTYPHBIE TPOTOYHBIE.

2. Ilo Tunmy mpOTOYHOTO TETUIOOOMEHHHMKA, MCIOJIb3yeMOro Jisi HarpeBa
BOJIbI B CUCTEME rOPSYETro BOJOCHAOKEHUS:

- ¢ OUTEpPMHYECKUM TETUIOOOMEHHUKOM,

- C TJTACTUHYATHIM TEIJI000OMEHHUKOM.

2. OBIIME CBEAEHUA

[To mpuHIMIy OTBOAA MPOJYKTOB CrOPaHUSI HACTEHHBIE Ta30BbIE KOTJIBI
MOJIPA3JCISIIOT HA MOJIEJIM C €CTECTBEHHOW WM NPUHYAWTENBLHOW TArou. IlepBbie
MMEIOT KaMEPY CrOpPaHMsl OTKPBITOTO THIIA — BO3AYX ISl IOJAEPAKAHUS TTpolecca
rOpEeHUd MOCTYMAET U3 MOMENIECHHS, B KOTOPOM PACIOJIOKEH KOTeN. Takue KOTJIbI
MOJKJIIOYAOTCI K JBIMOXOAY. JIOCTOMHCTBO TakuxX KOTJIOB — HEBBICOKAS
CTOMMOCTB, CBSI3aHHAsi C MPOCTOTOM KOHCTPYKIIMM TOPEJIKH U TEIIOOOMEHHHMKA.
Kamepa cropanusi y KOTJIOB ¢ NPUHYJIUTENBHOU Trou — repmernuHas. [loason
BO3/yXa OCYIIECTBISICTCS HE M3 MOMEIIEHUs, a ¢ yauilbl. OTBOJ JHIMOBBIX ra30B
MMPOUCXOAUT TOCPEICTBOM BCTPOEHHOIO B KOTEJI BEHTWISATOpA. KOTiabl moryr
UMETh JIBE pa3JeibHBIX TPYyObl (IO OFHOM TMOCTYyMaeT BO3AYX, MO APYrod —
OTBOJIATCA TPOJYKTHI CropaHus) JMOO KOaKCHaNbHBIA («Tpyba B TpyOe»)
nbiMOoXx0Jl. KoTiabl He TpeOyrT CTPOUTENhCTBA TPATUIMOHHOTO JbIMOXOJA —




JIOCTATOYHO JIMIIb CJEeJIaTh OTBEpPCTHE B cTeHe. [lo cpaBHEHHIO C KOTJIaMH C
€CTECTBEHHOM TATOM, armapaThl C MPUHYAUTEIbHBIM OTBOJOM CTOpaHUs 001a1at0T
HecKoabk0 O0ompimmMm KIT/T.

[To cnocoOy pozkHUTra ropeikd CYIMIECTBYIOT KOTJIBI C IbE30PO3KUIOM U
KOTJIbI C CHUCTEMOW JJIEKTPOHHOIO po3xkura. B mepBom ciiydyae 3amyck KoOTiia
OCYILIECTBIISIETCS BPYYHYKO — Ha)XXaTWeM chenuaibHoi KHonku. Kortenm ¢
AIEKTPOHHOM CHCTEMOM pO3JKHAra 3aIlyCKaeTcs aBTOMaThuecku. B ciyyae
BPEMEHHOTO MPEKPAIICHUSI MOJAaYu AJIEKTPOIHEPTUM ammapaThl C 3JIEKTPOHHOU
CUCTEMOW pO3KUra aBTOMATHUYECKU 3alyCKAIOTCA IOCIe BO30OHOBIICHHS €€
MOJayH.

ITo BUIy TOpenku HACTEHHBIE KOTJbI JEISAT HA JBa TUIA: C OOBIYHON U C
MOIYJISIIMOHHON ropenkoi. MHorna ux Ha3pIBaloT OJJHOCTYIIEHYAThIMU (paboTaroT
TOJIBKO Ha OJHOM YPOBHE€ MOIIHOCTH) M C IUIAaBHBIM PETYJIHMpPOBaHUEM
(Momynanuet) MomHoCTH. MOAyJISIUMOHHAs TOpesiKa TO3BOJISIET  KOTIY
aBTOMATHUYECKHU PEryJIUPOBATh CBOIO MOIIHOCThH B 3aBUCUMOCTHU OT MOTPEOHOCTH B
TEIIe, TAKUM 00pa3oM JOCTUTAETCSl SKOHOMUS B PAcXoje Ta3a, MOCKOJIbKY MOJIHAs
MOIIIHOCTh TpedyeTcs Toiabko 20-25 % OoTOmUTENbHOTO ce30Ha. MoaynsiuoHHas
ropesika IMO3BOJISIET MOJJIEPKUBATH U TEMIIEPATYPY TOpSYE BOJBI B CUCTEME
ropsiYero BOJOCHA0KEHUS Ha TTOCTOSIHHOM, 33JJaHHOM YPOBHE.

[Ipu cropannu BOJOpPOAA, COAEPXKAIIETOCA B TOIUIMBE, C YYaCTHUEM
KHCJIOpOJa, COJIepXKallerocsi B BO3JyXe, MOJIaBa€MOM B TOMKY, B MPOJIYKTax
cropanusi oOpasyercst BoAsHON nap. Hanmpumep, npu CKUraHUU MPUPOJIHOTO Ta3a
Y COJIEpKAaHUU JUOKCHIA yrieponaa B yxoasumx razax 10,5% temmeparypa Touku
POCBI COCTaBUT NPUMEPHO 55 rTpamycoB. Ecim TemMmepaTypa CTEHKHM KOTJA C
ra3oBoid CTOPOHBI HUXE TeMIepaTypbl TOYKH POCHI, HA ATOM CTEHKE MOMXKET
MPOUCXOJUTh KOHJCHCAIMS BOJSHOTO mapa. B 0OBIMHOM KOTJE 3TOrO CleayeT
n30eraTh M3-3a KOPPO3MOHHOM OMACHOCTH, KOTOpas YCyryOJseTcs TeM, 4TO
KOHJIEHCAT MOXET TMPEACTaBIATh CO0O0W CIa0OKUCTYIO Cpely BCICACTBUE
YaCTUYHOTO PACTBOPEHHUS B HEM JUOKCHJIOB YIJIEPOJA U CEPBI.

3. KOTJIbI C BUTEPMUYECKHWM TEINIOOBMEHHUKOM

burepMuueckuii TEMI000MEHHUK MPECTABISAET COO0M KOHCTPYKIIMIO THUIIA
«TpyOa B TpyOe», rie Mo BHEUIHEMY KOHTYPY NMPOXOJAUT TEIJIOHOCUTENb CUCTEMBI
OTOIUICHMS, TI0 BHYTpeHHell — Boja s koHTypa ['BC. Chapyxu Ha TpyOy
NEePBUYHOTO KOHTYpa HamasHbl pedpa, yBeJIMUUBAIOUIUE TeriooTaady. Bo Bpems
paboTbl B pEXHME OTOIUIEHUS TEIUI0 OT CropaeMblX Tra30B Iepenaercs
HEIMOCPEeICTBEHHO TeroHocutento. Korna koren padoraet B pexxume I'BC, temo
CrOpaeMbIX T'a30B MEPENACTCA TEIUIOHOCUTENIO, & 3aTEM 4Yepe3 HEro — KOHTYPY
I'BC. IlpeumyiiectBa: mpoCcTOTa UCIOJHEHUS (OTCYTCTBHE y3Jla C TPEXXOAOBBIM
BEHTHUJIEM, OTJICJIbBHOIO BTOPUYHOTO TEIUIOOOMEHHUKA), JICIIEBU3HA.



AR AR

Puc. 1 butepmuueckuii Puc.2 Crpoenue
TEII000MEHHUK OUTEpPMUYECKOT0 TEMI000MEHHHUKA

o i

Koren ¢ OurepmMuueckum TEI00OMEHHUKOM OJHOBPEMEHHO T'pEeT MO0
Boay I'BC, nmubo TemnoHocurens KOHTypa oToruieHus. [Ipu aTomM npurotoBiieHue
ropsiueil BOAbI UMEET IPUOPUTET, TO €CTh IIPH 3anpoce Ha tero st ' BC koHTYp
oToruieHus BeIKItoyaeTcs. Kak 3anpoc Ha teruio aia ['BC cucremoli ynpasiieHus
KOTJIa BOCIPUHUMAETCs JiI000O€ OTKPbIBAHME KpaHa Topsiueid BOABI U
BO3HHMKHOBEHHE pacxoja depe3 KoHTyp I'BC, o dem curHanmsupyer InaT4uuk
npoToka B Kotie. Cucrema ynpapieHUs TOT/Ia OCTAHABIMBAECT LUPKYJIALMOHHBIN
HAacOC KOHTypa OTOIUIEHHS M HAYMHAET PEryJMpoBaTh MOUIHOCTb TOPEJIKH IO
TEeMIIepaType Topsiueil BOJbl Ha BBIXOJE TEINIOOOMEHHUKA. OCHOBHON HEAOCTATOK
KOTJIOB C OMTEPMHUYECKUM TEINIOOOMEHHUKOM - 00pa30BaHHE HAKUIM BHYTPHU TOU
4acTU TeII000MEHHUKa, e rpeeTcs Boaa st I BC.

Hekoropsie Texuuueckue xapakrepuctuku kotiioB AOI'B-24-0O11;

AOI'B-24-3I1
HaunmeHnoBaHue XxapakTepuCTUKHI AOI'B-24-0OI1 AOI'B-24-3I1
TemnoBas MOITHOCTh, KBT 24 24
PacimpurenbHblii 6ak yCIOBHBIN 00beM, JI. 6 6
Pacxon ropstaeii Bogs max. mpu At=30°C, 1. 10,8 11,2
TemmnepaTypa BOJIbI sl OTOTLICHUS i i
(min-max_ °C) 30-80 30-80
[Totpebnsemas momHOCTh, BT, HE Goee 75 125
[Iym (1m. oT anmapata Ha BbicoTe 1,5 M.), 55 55
nb (A), He 6osee
JlpIMoyTasieHne €CTeCTBEHHas Tira MPUHYAUTEIHLHOES
JlnaMeTp ABIMOBOM TPYObI, MM. 130 -




YerporictBo koTina AOI'B-24 OI1 ¢ oTKpeITON KaMeEPOU CrOpaHus
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4 3 12

1-ternnooOMeHHHUK; 2-IUPKYIISIMOHHBIN HACOC C BO3yXOOTBOAUYUKOM;
3-Ta30BbIi KJ1anmaH; 4-CIIMBHOM KpaH; S-pacInpUTENbHBINA 0aK;
6-nipeoXpaHUTENbHBIN KiIallaH KOHTYpa OTOIJIeHHs, Ha 3 0ap;
7-3amOpHBIN KJIamaH I 3aN0JIHEHUST BOJIOH; 8-ra30Bas ropenka;
9-maTyMk TemnepaTypbl BOJbl B KOHTYpe oToIuIeHus; 10-pere naBiaeHus BOIbl;
11-naTunk npotoka; 12-peryaupyrouuil KiamnaH pacxo/a;
13-naTunk TeMiepaTypsl BOJIbl B KOHTYpPE TOPSYEro BOJIOCHA0KEHUS;
14-tepmocTaT 3alIUTHI OT MeperpeBa B KOHTYPE OTOIICHUS;
15-gpIMOynIOBHTENB; 17-TIPEeOXpaHUTEIbHBIN TEPMOCTAT OTPAOOTAHHBIX T'a30B;
21-tpanchopmaTop; 22-MaHOMETP NABJICHUS BOJBL, 23-3JIEKTPO/I TTOKHTA,
24-31€eKTpOoJl KOHTPOJIS TUIaMEHH.

Puc.3 AOI'B-24 OII ¢ oTkpbITON KaMepoul cropaHus



@ 1-GurepMuyecKuii
TEMJI000MEHHUK;
A t & 3 2-Ta30Basi TOpEIIKa;
3-3JIeKTPOJI MOHKUTA;

T \%}% —F 58 4-311eKTPOJ] KOHTPOJIS IUIAMEHU;

l 15 S-TIpe10XpaHUTENbHBIH

\ 5 6-ra3oBbIii Kiamna-;

1 7-6aK pacIIMpPUTEIbHBIH;

3 1 l 8-LMPKYIISALUOHHBIN HACOC,
It 4 9-aBTOMaTHYECKUI

BO3YXOOTBOIUHK;

2 sopoopoRREREREGR

1 30ap;
q 11-manomerp;
6 12-xpaH NOANKTKY;
" ‘

13-pene naBieHUs BOIBL;
14-nmaT4nK OTOIIECHHUS;
s 17 15-1aT4mK ropsuei BOMbL;
18 16-perynsaTop npoToka BOAbL;
17-pene notoka BOJIbI;
1 16 18-0aiinac;
o ® O <> s 19-pene naBneHus BO3IyXa;
2 T3 M B1 T1 20-2JIEKTPOBEHTHIIATOP;
21-npIMOXOI;

i aaid
Lt N

T2-BX0J1 OTONUTEILHON BOIKI;
T1-BbIXOZ OTONUTEILHON BOABL;
B1-Bx01 X0104HOM BOIBI,
T3-BbIX011 TOpsUEH BOIBI;
I'1-Bxox raza.

Puc. 4 I'mapasnmueckas cxema AOI'B-24-OI1; AOI'B-24-3I1

baitnac — mpeacraBnser coOOM KiamaH, OTKPBIBAIOUIUHCA B Ciyyae
HEJIOCTAaTOYHOTO TMPOTOKA TEIJIOHOCUTENS B KOHType oToruieHms. [lpu
OTKpbIBaHMM Oaifliaca 4acTh TEIUIOHOCUTENS, MAYIIETO B CHUCTEMY OTOIUJICHUS,
HaIpsIMYIO0 BO3BpAIaeTCsl B IEPBUYHBIA TEINIOOOMEHHHK, U KOTENI paboTaeT cam
Ha ceb0s; ¢yHkuus Oaiimaca — 3amuTa TEIIOOOMEHHHMKA OT TeperpeBa u
pa3pyuieHus..

4, KOTJIbI C BTOPUYHBLIM IVIACTUHYATBHIM
TEIINIOOBMEHHHUKOM
B xotnax co BTOpu4HBIM TermaooOMeHHUKOM ['BC B Kakablii MOMEHT
BPEMEHU MOXET paboTaTh JIMIIb OJAUH KOHTYp - ortonuTenbHbld miaum 'BC. Kax
TOJIBKO OTKpbIBaeTcs pa30op Bojbl B cucteMe [ BC, Tpexxoa0Boi BEHTHIIb B KOTJIE
NepeHanpaBIsieT HarpeTbli B OCHOBHOM TEMJIOOOMEHHHUKE TEMJIOHOCUTENIb BMECTO
CUCTEMBI OTOIUICHHSI BO BTOPUYHBIA TETNIOOOMEHHUK, IJI€ TEIUIOHOCUTENb OTIAET
terwo Bojge I'BC. Ilockonbky pacxod TEMJIOHOCUTENS B TPEIOIIEH YacTu
TEII00OMEHHUKA HE U3MEHSETCs, oepKaHue 3alaHHON TeMIepaTypbl ropsuei

TepMocCTarT neperpesa Boasl 95°C;

-/ 10-xnmamaH  mpeaoXpaHUTETbHbIH



Bojbl ['BC mnpoucxoauT 3a cyYeT HM3MEHEHHUSI TeMIepaTypbl TEIJIOHOCHUTES,
KOTOpasi, B CBOIO 0YEPEb, ONPEAELIIAETCS TEKYIEW MOIIIHOCTHIO TOPEIIKU.

A

C
C

T1- nomaya oTOMUTENHLHOMN
BOJBIL;
@ @ & @ & @ T2- oOpaTka OTONUTETHHOM
BOJBI;
i B1-Bxox x0m01HO# BOAKI;
] T3-BbIX0/ ropsiueii BOJIBI;
I'l-Bxon rasa.

X X X K

T1 T3 r B1 T2

Puc. 5 I'mppaBnuueckas cxema IByXKOHTYPHOI'O KOTJIa ¢ OTKPBITOU
KaMepo# CropaHusi ¥ BTOPUYHBIM IIACTUHYATHIM TETNIO0OOMEHHUKOM

S. KOHAEHCAIMOHHBIE KOTJIbI
KoTapl, MCHONIB3yIOIMKE TEIUIO KOHAECHCAMH JAbIMOBBIX I'a30B HA3bIBAIOTCS
KOHJICHCALlMOHHBbIMU. B mporecce paboThl KOHAECHCALMOHHBIX KOTJIOB YacTh
JIBIMOBBIX Ta30B KOHJIEHCHUPYETCS, BBIIENASA, TaKUM 00pa3oM, IOMOJHUTEIBHOE
TEIJI0, KOTOPOE BhIOpAchIBaeT B arMochepy npu padore 0ObIUHBIX KOTJIOB. Takum
00pa3zoM, 0 CTaHIapTHOM METOJUKE pacyeTa KOHJICHCAIIMOHHBIE KOTJIbI 00Ja1at0T
KIIJI, nocturarommm 109%.



11

12

1-pene naBneHus BOJBI; 2-OTBEPCTHS IJIsl 3aMepa JaBlIeHUs OTPaOOTaHHBIX Ta30B;
3-IUPKYJISALUOHHBIA HAcOC; 4-3JIEKTPOBEHTSIIATOP; S-KOHACHCAIIMOHHBIN MO/1YJIb;
6- KOJUTeKTOp T0JauH; 7- KOJUIEKTOp 00paTKH; 9-coeMHEHNE THIMOYIaICHNUS;
11-mukpoBo3aymHuk; 12-tpy6ka 3ab6opa Bo3ayxa; 13-npenoxpaHuTeNbHbINA KiIalaH;
14-razoBsiif kinanan; 15-tpyoka Bentypu; 16-npenoxpanurtenbHbiil Tepmoctar 95°;
17-tepmocraT pyuHoit HacTpoiiku 90°; 20-cauBHOM KpaH; 2 1-371€KTPO]] MOIKHTa;
22-31eKTpo]l KOHTPOIISL; 23-TpyOKa OTBOJIa KOHJICHCATA.

Puc. 6 Cxema 0JIHOKOHTYpHOTO KOHAeHcarmoHHoro kotiia AOI'B-50-311



10

17

9
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1
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L

l 18
[E} 19

M K T Y

1-1pKyISIITUOHHBIN HAcOC; 2-aBTOMATHUYECKUH BO3/TyXOOTBOIUHUK; 3-
3JEKTPOBEHTUIIATOP;
4-KOHACHCAIIMOHHBIA MOYJIb; S-TOpeiika; 6-IpIMOOTBO/; 7-TpyOKa 3a00pa BO3/1yXa;
8-mpenoxpaHuTeNbHBIN KIanaH 40ap; 9-3MeKTPOHHBIN ra3oBelii kinanaH; 10-TpyOka
Benrypu;
11- npenoxpanuTenbHbIi TepMocTaT 95°; 12-TepMmocTtaT py4HOi HacTpoiiku 90°;
13-maTunk otoruieHus; 14-cuBHOM KpaH; 15- a5iekTpo 1 o pkura; 16-351eKTpo;T
KOHTPOJIS;
17-tpybOxa otBoa koHeHcaTa; 18-cudon cOopa koHeHcaTa; 19-pese naBieHus BOIbI;
I'1-Bxox raza; T1- momavya oTonuTenbHON BOABI; T2- 00paTka OTOMUTENBHOM BOJIBI,
K-otBOg KOHIIEHCATA.

Puc. 7 'mapasnmuueckas cxema AOI'B-50-311



Hekoropsie Texunueckue xapakrepuctuku koria AOI'B-50-311

TemnoBas MOIIHOCTh, KBT 50

KIIJ1, % npu 80-60°C 97,5

KIIJ1, % npu 50-30°C 106,8
Temmepartypa Bojbl it oToruieHus (min-max, °C) 30-80
[ToTpebisemas MmomHOCTH, BT, HE OoJiee 195

[ywm (1m. oT antmapara Ha BeicoTe 1,5 m.), 1b (A), He Oonee 55
JlpiMoyTasieHue MPUHYAUTEIHLHOE

Kamepa

noacoen.
AbiMmoyaan.

3MmeeBUK 13
HepXKaB. cTanun

Mpoknaaka w3

LI
dhunbpokepaMukn

Puc. 8 Cxema Teruiooomennrnka AOI'B-50-311

B xoHaeHCAlmMOHHBIX KOTJIaxX JBa TEIUIOOOMEHHHMKA (pa3feibHbIC WA
COBMEILEHHBIE  T.H.  JByXCTyneHyaTblie).  llepBUUHBIM  TEMI00OMEHHHK
GYHKIIMOHUPYET TaK K€, KaK U B OOBIUYHBIX KOTJIaX. TeMIOBOM MOTOK MPOXOIUT
CKBO3b TEIJIOOOMEHHHK, OTJaBas TEIJI0, HO, HE OCThIBasi HU)XE TOYKU POCHIL.
Bropuunblii TeTII000MEHHUK (KOHICHCAIIMOHHBIN) OTOMpPAET OCTABIIEECS TEIUIO Y
MIPOAYKTOB CrOpAaHMs, OXJAKAAs HX N0 TEMIIEpATyp HHUKE TOYKH pPOChL. Bo
BTOPUYHOM TEMI000MEHHHUKE rasbl MOAOTPEBAIOT TEIJIOHOCUTEND,
BO3BpAILIAIOIINICA W3 CHUCTEMBbl. BOIgHOM Iap, KOHAEHCUPYSACh HAa CTEHKax
BTOPUYHOI'O TEMJIOOOMEHHUKA, OTAAET CKPBITYIO SHEPTUI0 Boje. Takum oOpazom,
MPOUCXOUT JTONOJHUTEIBHBIN 0TOOp Teja y MpOAYKTOB CropaHusi, KOTOpbIE Ha
MOMEHT TOKHJIaHUsS TeII00OMEHHHWKa HMMEIOT TemmepaTypy Bcero Ha 10-15°C



BbIIIIE, YeM TeIuIoHOcUuTeNb. [IpodiaemMa Koppo3un, KOTOPYIO BBI3BIBAET AOCTATOYHO
arpeCCUBHBIA KOHJEHCAT, PEIIAETCS YCTOWUYMBBIMU K HEM MaTepuaniaMy TaKUMHU,
KaK Hep’KaBerollasi CTajlb UM CUIYMUH (QJIOMUHUEBO-KPEMHHEBBIN CILIaB).

KoHCTpyKIMss KOHAEHCAUIMOHHBIX KOTJOB  IOJAPa3yMEBAeT HAJIMYUE
3aKpBITOM Kamepbl CrOPaHUs U NPUHYAMTENIbHBIM OTBOJ ra3oB. Mcmnonap3oBaHue
€CTECTBEHHOM TATM B HHUX HEBO3MOXKHO H3-3a HAJIUYMUSA JIOMOJHUTEIBHOTO
NPEensSTCTBUS B BHJIE BTOPUYHOIO TEIUIOOOMEHHUKA, a TaKXe H3-3a HHU3KOU
TEMIIEpaTypbl BBIXOIAIINX Ia30B.

BepHYThCSH B OTJIaBIeHUE




JlabopaTopnasi paGora Ne 3
N3YYEHUE KOHCTPYKIUU 1 PABOTHI ITAPOKOMITPECCMOHHOI'O
TEIIJIOBOI'O HACOCA
Heab padoThl: modydeHHE 3HAHUKA O TEIUIOBBIX HAacocax W IMPHOOpETeHHe
HaBBIKOB T10 UX AKCIUTyaTaIuH.

1. OBIIUE CBEJEHNA O ITAPOKOMITIPECCHMOHHBIX TEITUIOBBIX
HACOCAX

TeroBo HAcOC — YCTPOMCTBO [UJIsi NEPEHOCA TEIUIOBOM SHEPTrUHM OT
MCTOYHHKA HU3KOMOTEHIMAIBHOW TEMJIOBOM 3HEPTUU (C HU3KOM TeMIlepaTypoi) K
noTpeouTento  (TEIUVIOHOCUTEN0) ¢ Oojlee  BBICOKOW  TEMIIEpaTypoM.
TepMoaMHAMUUECKH TEIJIOBOM HACOC TMPEACTaBIsIET CcoOoi  oOpaméHHYIo
XOJIONWUJIBHYIO MalMHy. ECiii B XOJIOAWIBHON MAIIMHE OCHOBHOM LIEJIBIO SIBIISIETCS
IPOU3BOACTBO XoJoAa NyTéM OTOOpa TEIUIOTBI M3 Kakoro-imbo o0béma
UCHIApUTEIEM, a KOHIEHCATOp OCYILIECTBISIET cOpPOC TEIUIOTHl B OKPY’KAIOLIYIO
cpely, TO B TEIUIOBOM Hacoce KapTtuHa oOpaTtHas. KonaeHcaTtop sBiseTcs
TEIUIOOOMEHHBIM ~ alapaTroM, BBIACIAIOIIUM TEIUIOTY MJii HOoTpeduTens, a
VCITAPUTEID — TEMI000MEHHBIM anmnaparom, YTWIA3UPYOLIUM
HU3KOIMOTEHLIUAJIbHYIO TEIJIOTY: BTOPHUYHBIE SHEPreTUUYECKHE pecypchl U (W)
HETPaJUIIMOHHBIE BO30OHOBIIIEMbIE UCTOUHUKHN SHEPTUU.

B mpouecce pa®oTel  KOMIIpECCOp  MHOTPEONSIET  AIEKTPOIHEPTHUIO.
CooTHOolIEHHE  BBIpA0ATHIBAEMON  TEIUIOBOM  SHEPTMM W NOTPEOIsIeMOid
ANEKTPUUECKOW Ha3bIBaeTcs Kod(pPuimeHToM mnpeoOpa3oBaHusl TEIJIOTHI (WU
OTONMUTENBHBIM KOA(P(UIIMEHTOM) U CIYXHUT TMoKa3aTesneM 3(P(EeKTUBHOCTH
TEIJIOBOrO Hacoca.

OTnnune TEmIoBOro Hacoca OT TOIUIMBHBIX MCTOYHHUKOB TEIUIA COCTOUT B
TOM, 4YTO JJs1 paOOThI, KPOME SHEPruu Ui KOMIIPECCopa, €My HYKEH Takxke
VCTOYHHK HHM3KOIOTEHUUAIBHOIO TEIIAa, B TO BpPEMS KaK B TPAJULIMOHHBIX
UCTOYHUKAX TeIla BbIpaOaThlBa€MOE TEIJIO 3aBUCUT HCKIIIOUUTENBHO OT
TEIUIOTBOPHOM CIIOCOOHOCTH TOTLIIUBA.

YCTpONCTBO U TEPMOAMHAMHUKA TEIIJIOBOTO HAcOCa

B kauectBe paboyero Tena B KOMIPECCHMOHHOM TEIUIOBOM Hacoce
UCIIOJIB3YETCSl XJIaJ0areHThl — JKUAKOCTH € JOCTaTOYHO OOJIbLIOW TEerIoTOn
napooOpazoBaHusi, kumsmue npu Hu3kux (+5..-50 °C) temmneparypax u
JABJICHUSAX HECKOJIBKO 00MbIINX aTMOChepHOro. OOBIMHO 3TO aMMHAK U ()PEOHBI.

OcHoBHBIMHM 5JieMeHTaMu ycTaHoBkU (Puc. 1) sBnsgercs konpencarop 1,
Jpoccenb 2, ucnapurenb 3, kommpeccop 4. B ucnapurene npu HU3KOM JIaBICHUU
U, CJIEA0BaTeNIbHO, NP HU3KOW TeMIepaTrype MPOUCXOIUT UCTapeHue (KUIICHHE)
¢dpeoHa 3a cueT Teria HU3KOMOTEHUMATbHOTO MCTOYHMKA TEIUIOBOW PHEPTUU, OT

KOTOpOro mnpu »3ToM oTOupaercs kosnmdectBo Temna (p. Ilaper  ¢peona
OTCACBIBAIOTCSI U CKUMAIOTCS KOMITPECCOPOM, MPHU 3TOM padoueMy Temny (ppeoHy)

coobImaeTcst SHeprus, 3atpaunBaemas kommpeccopoM L. TTapsl 3aTeM mocTymaoT
B KOHJeHCAaTOp (TErJI0OOOMEHHUK, AaHAJIOTHYHBIM HCHapUTeNio), riae (QpeoH



KOHJIEHCUPYETCS MpHU 00Jiee BRICOKOM JaBJICHUH, CO3/1aBAEMbIM KOMIIPECCOPOM, a
CcJIeI0BaTeIbHO, MPpHU OoJiee BHICOKOH Temneparype. [Ipu konneHcanuu otonupaercs
TEIJI0O OT pabodero Tena, 3TO MPOU3BOAMUTCS TEIUIOHOCUTENIEM B CHUCTEME
noTpeduTeNsl TemIoThl (OH XOJOJHEE KOHACHCHpylouerocs G¢peoHa), 3TOT

TEIUIOHOCUTEIb OTOMpAET OT (hpeoHa koaudecTBo Teruia (g. Kunkuii ppeon 3artem
MOCTYMaeT B JIpoccenb (3TO TOHKOE OTBEPCTHE), NaBJIEHUE PE3KO CHUXKaeTcs. B
UCTIapUTENh (PPEOH TOCTYIAET C HU3KUM JTABJICHUEM, U UK IIOBTOPSICTCS.

Puc. 1 Cxema KOMIIPECCHOHHOTO TEIJIOBOTO HAacoca
1) konaeHcaTop, 2) Apoccenb, 3) ucnapurelib, 4) KOMIPECcop.

OmnucanHas cxeMa MOYKET BBITIOJHATH JABE 3aa9d: OXJIK/IATh WM HarpeBaTh
0o0beKkT. MaluHbl, NpeaHa3HAauYeHHbIC [JI1 OTOOpa Temia OT Tel C HU3KOHU
TEMITepaTypOi, Ha3bIBAIOTCSA XOJOIUILHUKAMH; YCTPOWCTBA, TIEPEAAOIIHNE TEIIO0
TeraM ¢ 0oJiee BBICOKOW TeMIIepaTypoi, Ha3bIBAIOTCS TEIJIOBBIMH HAaCOCAMH, T.€.
Ha3BaHUE arperara 3aBUCHUT OT (QYHKIIUH.

[To Il 3akoHY TepMOAMHAMHUKHU TEIJIO HE MOXET caMO COOOM MEepexoUuTh OT
XOJIOJHOTO Teja (MCTOYHUK HU3KOMOTEHIIMAIILHON TETJIOBOM SHEPIHH) K TEIIIOMY
(TerIoHOCHTENL B CHUCTEME Yy ToTpeduTens). [l ocCyIiecTBIeHUsT TaKoro
TEIJIOBOTO TIOTOKA TpedyeTcs 3aTpaTa dHEpruu. B maHHOM ciydyae 3Ta dHEprus
MIPE/ICTABIICHA YHEPTUEH, 3aTPAUYECHHON KOMIIPECCOPOM:

l.=q,—q,.
(1)
Cre/1oBaTeNbHO, TOpAYEMy Tely ¢ TeMIepaTypoil 17 mepemaercs Gomblue

TeIa, 4eM B3STO Y XOJIOJHOTO Tena ¢ Temmeparypoit 12 §1 = ¢, + IK . B otom
3aKJII0YaeTCs TEPMOAMHAMUYECKHH CMBICI OTOIUIEHHS OIMHCAHHBIM CIIOCOOOM



(oTOupaeTcst TEIIO OT XOJOJHOTO Tena, MOOABISIETCS DHEPTHUs, MPUIOKEHHAS K
pabouemy Temy).
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Yem wmenmpme AT =T 1 —T 2, TeM BbIe 3(PPEKTUBHOCTh PaOOTHI
(MeHbIIIe 3aTpauyMBacTCsl SHEPrus Ha "MPoKayky" Teria), T.€. NMPHU OTOIUICHUH
JKeJaTelIbHO HCMOJb30BaTh HA HCMapuTeiae Hauboliee TeIuible HMCTOYHUKU
(copocHas Boga TOC, reorepMalibHbIC BOABI U T.I1.), & MPU OXJIAXKIECHUU OOBEKTOB
- Ha KOHJICHCATOpE HYXHO HCIOJIh30BaTh HAmMOOJIee XOJIOJHBIE HCTOUYHHMKHU (HE
MOJIBEPraTh OOJYYCHHUIO COJHIIEM, IMOJANIbIIEe OT TEIUIBIX TeN, BBIOMpATh IIO
BO3MO>KHOCTH XOJIO/THBIE MECTA).

2. OIIMCAHME CTEHJIA

Crenn CUIITH-1 (Puc. 2) cocTouT U3 CTOWKH, HA KOTOPOM pa3MeEIIeHbI BCE
y3Ibl W yCTPOKMCTBA, oO0ecreuyuBawiiee padboTy TEIIOBOTO  HAacoca:
1.Kommpeccop. 2. Pecusep. 3. @unbtp. 4.Knanan. 5.Tepmoperynutoiiee pere.
6.Mcnapurens. 7.Konnencarop. 8.Pene Bricokoro aaBieHus. 9. Pene HU3KOro
napieHus. 10.ManomeTp BbICOKOTO aBiaeHus. 11.MaHoMeTp HU3KOTO J1aBJICHUS.

Ha manenu 12 pasmeniensl: 13 - cu€tunk pacxojia BoJibl, TPOXOASIIEH yepes
KOHJAEeHcAaTop; 14 - BEHTWIb PEryJMPOBKM pacxoja BOJbI, MPOXOASAIIEH Yepes
KOHJEeHcaTop; 15 - cuéTunk pacxonaa BOJIbI, MPOXOIAIIEH Yyepe3 ucnapurenp; 16 -
BEHTHWJIb PETYJIMPOBKU PACX0/IaB BOIBI, MPOXOIAIICH yepe3 UCTIapUTEINb.

Ha nmanenu 17 ycranoBiensl: 18 - mpubop ajis U3MEpeHHUs: TeMIlepaTyphbl
«Cocna002»; 19-soner™meTp; 20 - BaTTMETD.

Bauzy croliku, Ha maHenu 21 YCTaHOBJIEHBI DJIEMEHTHI YIPABJICHUS
CTEHAOM: 22 - aBTOMATHYECKHMM BBIKJIIOUATEIb, 23 - KHONKH BKJIIOYCHUS H
BBIKJIFOYEHUS KOMIIPECCOpPA, a TAKKE apMaTypa, CUTHAIM3UPYIOIIas O IoJade
HaIpsLKEHUST CETU U BKIIIOYEHUs KomImpeccopa. Ha 3Toll e naHenu ycTaHOBIIEH



pa3béM 24, mpenHa3HAYCHHBIA MJI1 MOJAKIIOYEHHUS] K CTEHAY AJIEKTPOMUTAHUS
MEPEMEHHOTr0 TOKa U po3eTKa 25, 11 MOJIKII0YEHUS KOMITBIOTEpA.

Ha 3agneii nanenu 26 ycTaHOBJICHA BEHTWIALIMOHHAS ceTKa 27, a Takxke: 28
-KOJUIEKTOP TOJBOJA BOJABI OT IIEHTPAIM30BAHHOW Marucrpaiu; 29 - KOJJIEKTOp
JUIs. OTBOJIa BOABI M3 TEIJIOOOMEHHUKOB. Ha BBIXOJIe McCmapuTesns yCTaHOBJICH
JTATYUK TeMIepaTypbl TepMoperynupyroiiero peie 30.

o
Puc. 2 e 27

Hcnmapurenb #W KOHAEHCATOP WMEIOT OJMHAKOBYIO KOHCTPYKLIHIO U
MPEACTABIAIOT COOOM 3MEEBHUK, BBITOJHEHHBIM W3 MEIHOW TPYOKH IHAMETPOM
10mm. Hcnmaputens mmeer 25 BHUTKOB, a KOHIEHCATOpP 37 BUTKOB. 3MEEBHUK
NOMEIIEH B TPYOHBIN KOXYX, BBITIOJIHEHHBIN U3 HEPIKABEIOLIEH CTaH.

Ha crenne ycranoBnensl 12 tepmomnap. Homepa tepmonap U 0OBEKTHI,
TeMIlepaTypa KOTOPbIX U3MEPSIETCS IpeicTaBlIeHbI B Tabaule 1.

ITIOAI'OTOBKA CTEHIA K PABOTE

[lepen nauamom paboOTHl Ha CTEHJE HEOOXOIMMO MPOU3BECTH CIEAYIOIIHE
JICUCTBUSL:

1. TIpoBepuTh HaIMYKE U KAYECTBO KPEIUICHUS 3a3EMJISIOIIETO MTPOBO/IA.

2. YCTaHOBHUTH aBTOMAaTHYECKUN BBIKIIIOUaTeb 22 B nojaoxenne CETD.

3. BusyasbHO 0CMOTpETh KauecTBO KPEIJICHUS TepMOTIap.

4. BusyallbHO OCMOTPETh KpEIJICHUE IIJIAHTOB MOJIaud U OTBOJA BOIBI U3
KOHJICHCATOpa U UCTIAPUTEIIS.

5. YOpaTbh Bce NOCTOPOHHUE NMPEIMETHI CO CTEH/IA.



6. OTKpBITH BEHTIIH MOAAYX BOJBI B KOHJIEHCATOP W ucnaputenb 14 u 16
COOTBETCTBEHHO.

7. OTKpBITH KpaH MOJa44 BOJIbI OT BOAOIIPOBO/IA.

8. OcMoTpeTh cucTeMy MOJIayu BOJBI B MCHApUTENb U KOHACHCATOP U, B
Clly4yae TMOSIBJICHUSI T€YU B MECTaX MPUCOCIAMHECHMS IUIAroB K CTEH]Y, NOATSIHYTh
XOMYTHI.

9. 3axpsiTh BeHTHIIU 14 1 16.

10. BcTaBuTh BWIIKY MMATAIOIIETO KAOEIS B PO3ETKY JICKTPUICCKOM CETH.

11. Bkirounth CTEHJ, YCTAaHOBMB AaBTOMATHYECKUN BBIKJIIOYATENH B
ITOJIOKEHHE BKIJL
[Ipy BBINOJIHEHUU TOCJIEIHEN Omepalyy, 3arOpuTCsl CUTHAJIbHAs JaMIIOYKa,
CUTHAJIM3UPYIOIIas O MOJIauv Ha CTCH]I HAMPSHKCHUSL.

12. BkrounTh TEepMOM3MEPHUTENbHBI Tpubop 18, moctaBuB TymoOmep
BKJIIOUEHMS nipubopa B nosoxxkenune BKIL.

13. Ilocne mpoBepku pabOThl MpUOOpa, CTEHJ TOTOB K IMPOBEIACHUIO
1abopaTopHOI pabOTHI.

Tabmuma 1

Ne T-napsi
OOBEKT H3IMEPCHHS TeMIICPaTyPEL,

Temneparypa xj1a0Ha Ha BXOJE B HCIIAPUTEb.

(TeMIiepaTypa ucrapeHus)

Temmneparypa Xj1a/10Ha HA BBIXOJIE W3 HCITAPHTEIS.

Temneparypa xnaz0Ha Ha BXO/J€ B KOMIIPECCOP.

—

o

(VS]

| Temmeparypa X1a10Ha Ha BEIXOJIE H3 KOMIIPECCOPA.
Temneparypa xnajoHa Ha BX0OJI€ B KOHZCHCATOP.

6 Temmepatypa xnajjoHa Ha BEIXOZIE H3 KOHACHCATOPA
(Temneparypa KOHJIEHCAIHH)

v |

3 Temmeparypa koMnpeccopa.
8 Temneparypa okpyKatomei cpenubi.
9 Temneparypa BoJibl Ha BXOAE B KOHACHCATOP
C 10 TemnepaTypa BOJLI Ha BLIXOIE H3 KOHIEHCATOpA

11 Temneparypa BoJibl Ha BXOJ€ B HCIIAPHTEITh
12 Temneparypa BOibl Ha BHIXOJE H3 HCIIAPHTE1S

3. UCCJIEAOBAHUME PABOTHBI ITAPOKOMIIPECHMOHHOI'O
TEIIJIOBOI'O HACOCA
PaGory Ha cTeHae HeoOXOAMMO  MPOU3BOAUTHL B  ClEAyrolIen
[IOCJIEA0BATEILHOCTH:



1.OTKpBITh MarucTpagbHbIM KpaH U MOJATh BOJY HAa KOJUIEKTOP BXOJa BOIbI
18.

2.0OTKpBITh BEHTUJIU 10JIa4d BOABI B KOHJIGHCATOP M Hcmaputenb 14 ul6 no
KOHIIa, 00€CIeYnB MaKCUMaIbHBIA PACX0]] BOBIL.

3.Bxutounts koMipeccop, HaxaB kHonky [TY CK.

4.]Jlatb nopaboTaTh TEINIOBOMY Hacocy B TeueHue 10 MuH.

5.3adukcupoBaTh pacxo BOJbI Yepe3 KOHAECHCATOP U ucnapurtensb. Pacxon
BOJIbI OIPEIENSIETCSI CKOPOCTBIO BPAILIEHHUS NEPBOM CTPEJIKM HAa CUETUYMKAX BOJbI
(camass  ObicTpast crpenka). [lomHbli  00OpPOT  CTpPENKH  COOTBETCTBYET
IIPOXOXKJICHUIO OJIHOTO KI' BOJbI. 3aMepsroT Bpems T 3a N MOJHBIX 0OOPOTOB
nepBoil cTpenku (mpu OONBIINX pacxoaax MUHUMYM 3-4 000poTa).

Pacxon Boawr paBen: G=n/T (xr/c).

6. C moMompb0 TEPMOM3MEPUTENBHOTO MPUOOpa H3MEPUTH TEMIEPATYPY
TEIJIOBOTO HAcOCa B TOUYKAX YKa3aHHBIX B TaOIuIlE 2.

7. TennoBoi HacoCc MOXKET pabOTaTh MPHU PacXOJ€ BOJBI Yepe3 KOHEHCATOP
U ucnaputenb B quamna3zone 50 - 360 nutpoB B yac. JlaBieHue Mpu 3TOM, B TPAKTE
HarHeTaHUs MOXKET HaXOJauThCs B Auana3zoHe 8-17 atmocdep (0,8-1,7 Mlla), a B
TpakTe BcachlBaHMs - B quamnasone 3-6 armocdepsl. (0,3 - 0,6 MIla). Temnepatypa
Ha BBIXOJE XJIaJIOHA U3 KOHJIEHCATOpa U UCTIAPUTENS JOJIKHA COOTBETCTBOBATH €TO
JIABIICHUIO B JIMHMSX HAarHeTaHus WM HcHapeHus. B cilyyae MOBBINIEHUS, WU
NaJieHUsl JTaBJICHUs, HW)KE YCTAHOBJIIEHHOI'O, TEIUIOBOM HAcOC C MOMOUIBIO pelie
JnaBiaeHuss 8 W 9, YCTAHOBJIECHHBIX Ha JIMHUM HAarHeTaHWsi W BCAChIBaHUS,
orkitovaercs. [loBTOpHOE  BKIIIOUEHHME  TEIJIOBOTO  HAacoca  IPOU30UIET
aBTOMATUYECKH MOCIE CMajia, WA NOBBIIICHUS AaBICHUS Ye€pe3 HEKOTOPOE BPEMsI
nocJse oTkioveHus. Ecinu qaBneHue B TpakTax HE YCTAHABIMBAETCS O BETUYHHBI
HEOOXOAMMOW JIJIsi BKJIIOYEHHUS TEIJIOBOTO HACOCA, €r0 MOKHO IOBBICUTH WIIU
NOHM3UTh MYTEM M3MEHEHHUS pacxoja BOJIbI Yepe3 TEIIOOOMEHHUKHU C MOMOIIbIO
BeHTWIEH 14 u 16.

JIJisi mOBBINICHUST JABJICHUS B KOHJAEHCATOPE, PacxoJl BOJBI HEOOXOIUMO
YMEHBIIINTb, a 1JI IOHWKEHUS JaBJICHUS - YBEJIUYUTh.

JIJisi TOBBILIEHUSI JABJICHUS B HMCHApPHUTENE, PAacXo] BOJbI HEOOXOIUMO
YBEJIMYUTh, a JIsl HOHUKEHUS 1aBJICHUS - YMEHBIIUTb.

Crena mO3BOJISIET  KOHTPOJMPOBATH pabOTy  MapOKOMIIPECCHOHHOTO
TEIJIOBOTO  HAacoca, Takke, C I[OMOIIbI0  KoMIbioTepa. HM3mepeHHbIe
TepMou3MepuTenbHbIM  nipubopom  «CocHa-002», mokazaHus — TepMonap
COXpaHsloTcd B BUAE (paillia 1 OAHOBPEMEHHO OTOOpaxaroTcs Ha 3kpane. [lpu
MPOBEICHUH JIA0OPATOPHBIX PabOT HAa YCTAHOBKE C KOMIIBIOTEPOM HEOOXOJIMMO
BKJIIOUUTH KommbloTep © 3anyctuth (Qaitn CUIITH.exe; mnocne 3amycka
POrpaMMbl, YCTAHOBUTH MHTEPBAJI 3aIIPOCa U HAKATh KHOTIKY «Y CTAHOBUTH

[Tocne 3aBepiieHus pabOT HEOOXOAUMO BBIITOJHUTH CIEAYIONINE OTIEPAIIH.

1 .BeIkiiounTh KOMIIpECCOp, HaxaB KpacHyro kHonky BBIKIJL.

2.3aKpBITh IPOrpaMMy U BBIKIIFOUUTH KOMIBIOTEP.

3.Bxumtounts mpubop «Cocua002y.

4.BBIKJIIFOYUTh aBTOMATUYECKUM BBIKITIOYATEITb.




5.3akppITh KpaH MOAAYM BOABI OT BOJONPOBOJHOW MAarucTpaid K
KOJUIeKTOpY 18.

6. Bentuiu momauum BOABI B KOHJEHCATOP M HCIAPUTENb, BO H30€kKaHHUE
IIeperpeBa KOHJEHCATOpa M MEPEOXJIAXKICHUS HCHAPUTENA, IIPU IOBTOPHOM
BKJIFOYCHUM, PEKOMEHIYETCsl HE 3aKpbIBaTh. B KOHJIEHcaTope M HCHapuTele, B
Ipolecce MpoBeneHus padoT, Bceria JoHKHA HaXOAUTCs BOJA.

TP PABOTAIOIIEM CTEHAE BOCIIPEIIIAETCAH

-epemMenaTh TEPMOIIApBHI, pa3sMeniEHHbIE Ha CTEH/IE;
IPOU3BOIUTH PEMOHTHBIE PA0OTHI;

-JIONyCKaTh MOIaIaHue BOAbI HA KOMIIPECCOP, PECUBEP, MPUOOPHI U IPyrUe
AJIIEMEHTHI TEMJIOBOT0 HACOCA;

-OTKJIKOYaTh IIPOBOJ, COCIUHAIOIIMN KOPIIYC CTEHJA C 3a3¢MISAIOIMM
KOHTYPOM;

-ne(hopMUPOBATh KAMWUIIPHYIO TPYOKY, UIYIIYIO OT TEPMOpEIE K BBIXOIY
UCITAPUTEILS,

-IOATSTUBATh MYy(PThI, COSAUHSIIONINE TPYOOIIPOBOBI, INIAHTH [TOAAYU BOJIBI
K CTEHY;

-paboTaTh TEIUIOBOMY HACOCY MpHU JIABJICHUM Ha JMHUM HAarHeTaHus OoJjee
18 atmocdep (1,8 MIla).

Ecnu, npu pocrtwkeHnn pnasneHus Boune 1.8 MIla kommnpeccop He
OTKJIFOUUTCS, BBIKJIIOUYNUTh €0 BPYYHYIO, IOCTABUB aBTOMAaTHUYECKUI BBIKIIOYATEIb
B nnonoxkenue BBIKJL.

4. OBPABOTKA SKCIIEPUMEHTAJIBHBIX TAHHBIX
1. Ilo TemmepaType BOABI OO M IIOCIE KOHAECHCATOpPA, €ro pacxony

BeIUKCIsIETCH 4 -
g, =G, c, '(Tlo _T9),BT;

C, - TEIJIOEMKOCTh BOJIBI (C, = 4190 JIx/kr-K);
G - pacxon Boasl G,=n,/30, kr/c.
2. Ilo Temmeparype BOABI OO0 M TMOCIE HCIAPUTENSA, €ro pPacxomy

BBIYUCIISIETCS (],
q, :Gu "Cy '(TIZ _T9)5BT;

C, - TEIJIOEMKOCTh BOJIBI (C, = 4190 JIx/kr-K);

G, - pacxon Boasl G,=n,/30, kr/c.

3. OmpenensieTcs MOIIHOCTh KOMIIpeccopa [Jisi HACAIHLHOTO 0O0paTHOTO
uukia Kapno,

L. =4, —4q,,Br

4. TTo dbopmyne (2) onpenensieTcss OTONUTENbHBINA KOIDPHUITUESHT.
5. Bce monyueHHbIe TaHHBIE 3aHOCSATCS B TaOJHILY.

Ta6Jmua OIIBITHBIX K PACUCTHLIX JaHHBIX.



Pacxopx Bomel, Kr/c Mour- Ortomnure-
TeMHeopaTypH, nipu t=30cek yepe3 KonuuectBo HOCTb JIbHBIN
C tera, Bt KoMmripec- | Koaddu-
KOH/JIEHCATOP HCTIApUTEIh
copa, Bt LHEHT
Tg | Ty | Tip | Ng Gy Ny G, 01 02 Lk ¢
1 2 3 4 5) 6 7 8 9 10 11

BepHYyThCH B OTJIaBIeHUE




JlabopatopHasi paGora Ne 4
VICCJIEJOBAHUE PEXXUMOB COBMECTHOM PABOThI
TEPMOPET'VJIATOPOB 1 HACOCOB C PETYJIMPYEMOM YACTOTOH
BPAIIEHMA PABOYEI'O KOJIECA

Ienp padoTbl: ONBITHBIM IIyTEM ONPEAEIUTh BEIMYUHY HOCTOSHHON
BPEMEHM (BPEMEHM 3ala3/JblBaHUs) TEPMOPETYJIATOPA, ONPEAEIUTh IKOHOMUIO
JIIEKTPUYECKOW DSHEPTUM TMpPU HUCHOJB30BAaHUU B CHCTEME OTOIUICHUS C
TEPMOPETYJIATOPAMU HAcOCa C PEryJupyeMOH YacTOTOM BpauleHus pabodero
KoJeca.

1. OBIIUE CBEJAEHUSA

TepmoperyiasTop aBTOMATHYECKHI OTOMHUTENBHOIO MpUOOpa CHCTEMBI
BOJSHOIO OTOIUIEHHS 3/1aHMs (COKPAIEHHO TEPMOPETYJSITOpP WM TEPMOCTaT) -
3alOPHO-PETYIUPYIOLIAs apmatypa aBTOMATHYECKOTO peryJIMpOBaHUS
TEIUIOOTJAYM  OTONMTENBHOTO Mpubopa Ha  ypOBHE, COOTBETCTBYIOILEM
YCTAaHOBJICHHOM TMOTpeOuTeneM TeMmiepaTypsl Bo3ayxa. OH aBTOMaTHYECKU
NOAJACPKUBAET 3aJlaHHYI0 TEeMIlepaTypy BO3lyXa B TIOMEUICHUU IyTEM
KOJIMYECTBEHHOTO  PETYJIUPOBAaHUS  TEIUIOHOCUTENA,  IOCTYNAIIEro B
OTONUTENbHBI mpubop. [lpu UCMONB30BAHUU TEPMOPETYISATOPOB IKOHOMUS
TEIUIOBOM SHEPIUU 3[IaHUSI MOXKET COCTaBIATh 15...25%.

JlaT4MK -4acTh TEPMOPETYISATOPA, OTCICKHUBAIOLIAS TEMIIEPATypy BO3ayXa.
[IpencraBnsier co0oi, Kak MpaBUIO, CHIb(OH, 3aAMOJHEHHBIM Yy KaXkIOTO
IIPOU3BOJMTENS SKCKIIO3UBHBIM BEIIECTBOM. V3MeHeHHe Temmeparypbl BO3Ayxa
BBI3BIBAET COOTBETCTBYIOLIEE H3MEHEHUE 00bema Cuib(oHA - YHAJIMHEHHE WU
cokpaleHue. Yepe3 mepeaaTouyHoe 3BEHO CHIb(OH JBUTACT INTOK M KOHYC
KJjanana. MI3MeHeHue paccTosIHUSL MEXIy CeIJIOM U KOHYCOM KjlanaHa MPUBOAUT K
KOJIMYECTBEHHOMY PETYJIIMPOBAHUIO TETIIOHOCUTEIIS.

TepmocTaTuyeckue KJIamaHbl pa3iMyalOT [0 Ha3HAYEHU — s
OJTHOTPYOHBIX U ABYXTPYOHBIX CHCTeM OToIuieHus. [lepBbie, MO CPaBHEHHUIO CO
BTOPBIMH, XapaKTEPHU3YIOTCS MOBBIIIEHHON MPOMYCKHOM CIIOCOOHOCThIO. BTOphIe,
KaK MpaBWIO, OOBEIUHSAIOT B ceOe (YHKIMIO THUIPABIMYECKOTO YBS3HIBAHUS
HUPKYJISLHOHHBIX  KOJEN, OCYUIECTBIIEMYIO, Yallle BCEro, BCTPOEHHBIM
JPOCCEIIUPYIOIIUM  MEXaHU3MOM [PEIBAPUTEIIBHOM HAcTpouMku. Hactpouiky
ONMPENENSIIOT Ha CTAaJud NPOEKTHUPOBAHWA W YCTAHABIMBAIOT NPU MOHTAXE
CUCTEMBbI OTOIUIeHUsA. KilamaHbl MepBOro W BTOPOrO THUIIOB TOCTABISIIOT C
KOJIMaukaMu (Ha MEeCTe TepMOCTaTHYECKOW TOJIOBKU) pa3Horo upera. Hampumep,
kiananbl «Jlandoce», orHeceHHsle k mepBomy tunmy - RTD-G ¢ konnmaukamu
ceporo 118eTa, BToporo tumna - RTD-N ¢ koJimauykaMu KpacHOTO I[BETA.

Tepmoperynsatop uHepuuMOHEH. llepuon, HUCTpadyeHHBIM HAa UW3MEHEHUE
MOTOKA TEMJIOHOCHUTES], MOCIE U3MEHEHUsI TEMIIEPATYPhl BO3AyXa B MOMEIICHUU
Ha3bIBAIOT 8peMeHeM 3ana3ovléanus (HOCMOSHHOU 8peMEeHU) MmepMopeynamopa.
Ero 3HaueHne He MOKHO mpeBbiaTh 40 MUH MO eBporneiickuM HopmaM. Bpewmst
3ama3bIBaHUsl XapaKTEePU3yeT CIIOCOOHOCTh TEPMOPETYNISITOpa pearupoBaTh Ha
M30BITKA TEIJIOBOM SHEPrHHM B TOMEIICHWH. YeMm MeHbIe 3TO BpeMs, TeM Ha
OOJBITYI0 YacTh WM30BITOYHON TEIJIOBOM IHEPTUU OT MOCTOPOHHUX HCTOYHUKOB



TEIUIOTHI OYJEeT CHU)KEHA TeIulonepeaya OTOMUTENbHOrO Mprudopa, TeM OOJIBIINIA
sHeprocoeperaromuii 3pexr.

B kauectBe pabouero BemectBa B TepmodieMeHTax ¢upmbl «Jlandoce»
UCIIOJIB3YETCSl TapOKOHJEHCaTHas cMech (TepMoasieMeHThl cepuu RTD) wmm
KUIKOCTH (TepMonsieMeHThl cepur RTS).

TepMmoaaeMEHThI C MAPOKOHICHCATHBIM 3aIlI0JIHEHUEM CHIIb(OHA (Ta30BBIEC)
00Ja1at0T Majol MHEPIIMOHHOCTHIO MO OTHOIICHUIO K U3MEHEHUIO TEeMIIEpaTyphl
BO3/lyXa, IO3BOJISIE B OOJIBIIEH CTENEHU IO CPABHEHUIO C '"KUAKOCTHBIMH"
TEPMOAJIEMEHTAMH YTUIN3UPOBATH TEIUIONOCTYIUICHUS JJI1 OTOIUICHUS 3/1aHUS, a
TaKxke 00Jiee TOUHOE U KAYECTBEHHOE PETYIMPOBAHUE B PE3YJIbTATE YBEIUYECHHOTO
X0J1a IITOKAa KJIalaHa.

Hacocer mnpemgHazHaueHsl i1 oOecliedeHusT TMoJadd  HEO0OXOIUMOTO
KOJIMYECTBA TETUIOHOCUTENIS K OTOMUTENbHBIM Mprubopam. B cucremax oTorieHus
YKUJIBIX U OOIIECTBEHHBIX 3[aHUI PEKOMEHIYETCs, YTOOBI OHU OBLITN OECITYMHBIMU
0ecyHIaMEHTHBIMU [IEHTPOOCHKHBIMH.

Hacocel mepemMeHHOW YacTOThI BpallleHUs] TOJAJIEPKUBAIOT CTAOUIIBHBIC
nepenajbl JAaBJICHUS B CUCTEME, OOeclieurBasi €€ TUAPABIUYECKYI0O U TEIJIOBYIO
ycToHunuBOCTh. [Ipu 3TOM skoHOMUTCS 10 70% 3nexTpudeckor u 40% TermoBoi
sHepruu. Kpome TOro, mpuMeHEHUWE TaKMX HACOCOB HMHOT/A JIOCTATOYHO JIJIsi
oOecrieueHus: IyMOHEOOpa30BaHUs TEPMOPETYIISTOPOB.

JI71s1 cucteM OTOIUJIEHUS C TEPMOPETYIISATOPaMU PEKOMEHIYETCS TPUMEHSITh:

a) B 00bEKTaxX ¢ OOJIBIIION TEIJIOBOM MOIITHOCTBIO CUCTEMBI - 25 KBT 1 Oosee
- HacOChl C PEryJUpPyeMbIM KOJIMYECTBOM OOOPOTOB, YIpPaBISIEMbIM pa3HUIIEH
JIABJICHUS MEXIY TNOJAIOMMMU M OOpaTHbIM (TJIABHBIMH MAruCTPaJIbHBIMHU )
TpyOOnpoBOAaMHU;

0) B HEOOJBIINX 0OBEKTAX C MOIIHOCTHIO CHCTEeMBI 10 25 KBT - Hacochl ¢
pPETryIUpyEeMbIM KOJUYECTBOM 000POTOB MM HACOCHI C MIOCTOSIHHBIM KOJIMYECTBOM
00OpOTOB ¥ YCTAaHOBJICHHOW 3a HACOCOM TIEPEMBIUKONW MarucTpajieid c
ABTOMATHYECKUM TIEPEIYyCKHBIM KJIAllaHOM, OO0ECTIeUMBAIONIUM TMOCTOSHHBIM
nepenaj JaBJIeHUs.

2. OIIMCAHUE CTEHJA. NOPAJOK ITPOBEJAEHUSA OIIBITOB

EMKOCTHOW 3JIEKTpUUYECKHM BOJOHArpeBaTeslb IMEPEKPBIBACTCSA LIAPOBBIMU
KpaHaMU M HE BKJIIOYAETCS B DJIEKTPUUECKYIO CE€Thb, OTKPBIBACTCS KpaH MEXIY
nogaveil u ooparkoit BojoHarpesaressa. CoOpaTh HEOOXOAUMYIO CXEMY Ha CTEH/IE
(mo 3amaHur0 TpernojaBarelisi). BKIIOYMTR HAcOC U YCTaHOBUThL Ha HEM
HE0OXOIMMOE  3HaueHwe  Hamopa. Ilpu  momomm  poTamMeTpoB WM
JPOCCEIMPOBAHUEM TIOTOKAa IIAPOBBIMU KpaHaMH YCTAaHOBUTh HEOOXOIUMBbIN
pacxoja BOJIBI Yepe3 OTOMHUTENbHBbIE MPUOOpHI. [Ipy MOMOIIM TEIIOBEHTHIISITOpA
MO/aBaTh TEIUIBIA BO3MYX K TEPMOPETYIATOPY (I WMUTAUUA YBEIUYCHUS
TEMIIepaTypbl BO3/yXa B TOMEIICHUHM, B KOTOPOM YCTAHOBJIEH OTOMHUTEIHHBIN
npubop ¢ tepmoperynaropom). [Ipu moMorym BEHTUIISATOpA TMOJABAaTh BO3IYyX K
TEPMOPETYIATOPY (11 WMUTAMA YMEHBIICHHUS] TEMIIepaTyphl BO3IyXa B
nomernieHnr). OMNBITBI TMPOBOASITCS HECOKIBKO pa3, NpH 3TOM Ha OJoKe
YOPABJICHUS] HACOCOM BBICTABJISIOTCS PA3IMYHBIE PEXUMBI PETYIUPOBAHUS —



MEPEMEHHBIM WJIH MOCTOSHHBIM MepenagoM AaBieHus. OUKCUPYIOTCA JTaHHbIE O
noTpeOIsIeMOi 3JIEKTPOIHEPIHH Hacoca, oToOpaxkaemble Ha ero nuciuiee. [locne
OKOHYAHHUSI 3aMEPOB BBIKJIIOYUTH HACOC.

3. HOPAAOK BBIIIOJTHEHUSA PABOTHI U O®OPMJIEHUSA OTUYETA
-  MByuuts 001IME CBENIEHUS.
- IIpousBecTu OMBITHI IO MYHKTY 2

- BpIUMCAUTE NOTrPEMIHOCTD U IKOHOMHMIO JJIEKTPOIHEPTUU B Y%b.

- HOJIy‘—IeHHBIe pE3yJIbTaTbl 3aHCCTHU B Ta6J'H/IHBI OIIBITHBIX W PACHYCTHBIX

JTAHHBIX

- IIpoananm3upoBaTh MOJYyYECHHBIE PE3YJIBTATHI U 3aIIMCATh BHIBOJIBI.

Tabnuiia ONBITHBIX M PACYETHBIX JTaHHBIX 1

Mapxka u tunn | IlocTostHHas BpeMeHn
[TocTosiHHAs BpeMEHH 110 o
TEpPMOpEryJisi- | 10 KaTajaory GupMsl- ITorpemHocTs, %
pe3yJsibTaTaM OIbITa, MUH
TOpa W3rOTOBUTENSI, MUH
1 2 3 4
Ta6J'II/ILIa OIIBITHBIX U PACUYCTHbLIX TAdHHbIX 2
. | Pacxon Bonbl B
Ne Crico6 YcTaHOBIEHHBIN CI/ICHTeMil DnexTponorped DKOHOMMUS
OIbl | pPEeryJupoBaHUs Ha JUcIiee JIEHHE Hacoca, | AJIEKTPOIHEPTUU
OTOILJICHMUS, o
Ta Halmopa Hacoca | Harop Hacoca, M Br B %
1/MuH(Kr/4ac)
1 2 3 4 5 6
1 AP-C
(TIOCTOSIHHBIN
nepemnaj
JTaBJICHUS)
2 AP-V
(mepeMeHHbIN
nepemnaj
JIaBJICHUS)

BepHyThCA B OrjiaBJieHHUE




JlabopatopHasi paGora Ne 5
NCCJIEJJOBAHME YJIEJIbHOM TEITJIOBOM XAPAKTEPUCTHUKU
3JIAHUI PABJIMYHON KOHOUT VPALIUU
Heab paGoThI: OMBITHOE HCCIEIOBAHUE DKOHOMHUYECKH I11€J1eCO00pa3HbIX
YAEIbHBIX TEIJIOBBIX XapPaKTEPUCTUK MOJENEeH 3MaHUi B 3aBUCUMOCTH OT HX
KOH(UTYpaIUHU.

1. OBIIUE CBEIEHUA

VYaenbHas TEIUIOBas XapaKTEPUCTHKA CIY>KUT MOKa3aTeleM CIIOCOOHOCTHU
3JaHHAS COXPaHATh TEIUIOTY B XOJOJAHBIA mnepuoj roaa. OHa MMEET BaXKHOE
3HAYEHWE [ OSKOHOMHUYECKHM OOOCHOBAaHHOIO MPOEKTUPOBAHHUSI  CUCTEM
OTOIUICHMS 31aHuM. BenuunHa yAenbHOM TEIUIOBOM XapaKTEPUCTHUKU SBIIACTCS
DKCIUTYaTallMOHHBIM IOKA3aTEJIEM MPOEKTUPYEMOTO 3/IaHHS - YEM OHA BBIIIE, TEM
OoJbIlIe 3aTPaThl HA OTOIJICHUE.

VYienbHas TEIUIOBas XapaKTEPUCTHUKA CIY)KUT KPUTEPUEM UL OLEHKU
DKOHOMHMYHOCTH 3JaHHs B TEIUIOTEXHUYECKOM OTHOLICHUM IIPU CpPaBHEHUU
Pa3JINYHBIX BAPUAHTOB IIPOEKTA.

VienbHAs TEIOBAs XapAKTEPUCTHKA MOJend s3maHus 0, Bm/w’ 'K,
ompenenseTcs mo GopmyJe

0

1= V . (tcp.M — tn) J (1)

M

rae  Q — KOJUYECTBO TEIUIOTHI, TEPSIEMOM MOJIENIBIO 32 BpeMs OmbiTa, BT;
V,, — 06beM Mozenu (s Beex Mozeneii paser 0,002 m°);

t.p. — CPENHSS TEMIIEPATYPA BOJBI B MOJIETIH 3a BpeMs OIbITa, °C

t, — cpenHss TeMieparypa Bo3ayxa B IOMEIIEHUH 3a BpEMsI OmbITa, °C .
Cpennss remneparypa iy, ,, °C':

t +1
L, . = T (2)

rie t,u t, — HadampHas U KOHEUHAs TeMmrepaTypa BOoJIbl B MOAeNH, °C
[Toteps TemnoTs! Moaenbio Q, Bm:

3
re M — Macca BOAbl B MOAEIH, KT
T — BpeMs MTPOBEJICHHMSI OIIBITA, C;
c= 4190 - ynmenbHas TEIJIOEMKOCTh BOJBI, JIXK/Kr Tpai.
Macca Boabl M, k2 B MOJICJIH:

m=p-V, (4)



rjie p — IJOTHOCTL BOJABI IIPU TeMIepaType i, ., Kr/M° (cM. mpuTokeHue 1)

V,, — o6beM Mojenu (g Bcex moaeneit pased 0,002 M3).

2. OIIMCAHUE CTEHJA
CreHa COCTOMT M3 4YEThIpEX MOJIeNield 3/IaHhi C OJMHAKOBBIM O0BEMOM
(~0,002m%), HO pa3nuyHON KOH(UTyparmuu, €U C Pa3IUYHON IUIOIIABIO
noBepxHocTed (puc. 1). B KkadecTBe TEMJIOHOCUTENSI MCIOJB3YETCA BOJA,
nonporperas 1o temrepatypbl 60-70°C. Temneparypa BOAbl B MOAEISIX U BO3AyXa
B ITIOMENIEHUH 3aMepsAeTCs IPU OMOLIY TEPMOMETPOB.

3. HOPAAOK ITPOBEAEHUSA PABOTbI

BxomtoyaeTcst B 3JIeKTPOCETh €MKOCTHOM 3JIEKTPUYECKUN BOJOHArPEBaTENb.
[Tocne HarpeBa BOJBI B HEM JI0 HEOOXOJUMOM TeMIIepaTyphl (60-700C)
3aMOJHSIOTCS MOJIETM 3JIaHUW ¢ TEPMOMETPAMH TPU OTKPHITUM KPaHOB Ha
MOJBOJAIIMX TPyOONpOBOAaX K MOJEISIM, 3aCEKaeTCs BpeMsl W CHHUMAIOTCS
HavyaJbHbIC TEMIIEPATyphl BOJBI [0 TEPMOMETPAM MOJIENICH 3aHUi U TeMIiepaTypa
BO3MlyXa 10 TEPMOMETpy B TmoMenieHud. CHITHE KOHEYHBIX TEMIEpaTyp
npousBoautcs uepes 40-50 munyT. Pe3ynbTaThl 3aHOCATCS B TA0IMIY 1.

Puc. 1 Cxema mabopatopHbIX MOJIETIEH.

Tabmua 1
Pesynprarsl uamepeHuii

Bpewms 3amepa, MuH R
TemmnepaTrypa BoJibl B MOJIENIAX B Hayaje 3amepa, °C

No TemMmneparypa BoJbl B MOJIETISIX B KOHIIE 3amepa, °C
jugeledi(elyi
onbITa
Ha4aJlo KOHCIl | JKHUTCIIb MOJICIb MOIEIb MOIEIb MOIEIb
HOCTB Ne 1 Ne 2 Ne 3 Ne 4
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4. OBPABOTKA 3KCIHEPUMEHTAJIBHBIX TIAHHBIX
3/1aHUS

I[To dopmynam (1)-(4) Npou3BOAATCSA pacyeThl, PE3yiabTaThbl KOTOPBIX

[

EUHRI'E UIQTTON
19andod ewax)

cBoaATCS cBonATcs B TaOiu. 2. Ilo pgaHHBIM Tabn.2 pmaercd XapakTEpHCTHKA

9KOHOMHWYHOCTH.

MOACIICHU
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11
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BepHyThCH B OrjiaBjieHHUE




JlabopaTopnasi paGora Ne 6
UCCJIEAOBAHME ARPOJIMHAMUNYECKNX XAPAKTEPUCTHK
SJIEKTPOHHO-KOMMYTUPYEMOI'O BEHTUJISITOPA EBM-PAPST CO
BCTPOEHHOM DJIEKTPOHUKOM
Hear paborbi: M3yuute paboTy BEHTWISATOpAa C  DJIEKTPOHHO-
KOMMYTHUPYCMBIX ABHUTAaTCIIEM, IMOCTPOUTD cro APOINHAMHUYCCKYTO
XapaKTECPUCTHUKY.

1. O0mmue cBegeHus, ONMUCAHME JTA00PATOPHOI YCTAHOBKH

JUis  WCTBITaHUST HUCHOJB3YETCsl CHEIHUANbHBIN  J1a00paTOPHBIA  CTEH[,
npousBeneHHbid Gupmoit Ebm-papst Mulfingen GmbH & Co. KG (I'epmanusi) ¢
ucnons3oBanueM  EC  Bentmmaropa  R3G450-AG33-11.  DnektpoHHO-
kommytupyembie (EC) nBuratenu 1o mHHOBaius (Qupmbl ebm-papst, koTopas
3aKJII0YAeTC B TOM, 4YTO DJIEKTPOHUMKA BCTPAMBAETCS HEMOCPEIACTBEHHO B
nsurarenb. [lo JaHHBIM MPOU3BOJIUTENS, 34 CUET ATOrO JIOCTUTaeTCsl BBICOKas
3¢ (HeKTUBHOCT, PabOThl U CHUXKEHUE YpOBHsA pabouero mryma. [lotpebienue
ANEKTPOIHEPTUH YMeHbIIaeTcsa 10 50%, a skcruryataimoHHble 3atpatbl — Ha 30%.
BcerpoeHHass anekTpoHMKa 00€cleYrBaeT IUIABHYI0 W TOUYHYIO PETYJIUpPOBKY,
HMIMPOKUE BO3MOKHOCTH MPOTrPAMMHPOBAHUS, a TAK)KE KOMIIBIOTEPHOE YIIpaBICHHUE
BEHTWSILUOHHOM cuctemoil. K mpumepy, noajiep:kaHue NOCTOSHHOIO pacxoja
yepe3 BEHTWISATOP HE3aBUCUMO OT CONPOTUBJIEHUS CceTU. B OOBIMHBIX K€
JBUTATENSIX I 3TOr0  HEOOXOJUMO  HCIOJIb30BaTh  JOMOJHUTENBHOE
o0opy10BaHUE.

Konnekrop

EC-Bentuisitop
R3G450
(uenrpodexuniit EC-
BCHTHJISITOP C
o0parHo3arHyTbIMH
JIOTIaTKaMH )
Bozaymmerii
KJIamnaH

JlaTuuk
JIaBJICHHUS

[Ipenmy1iecTBa BEHTUISTOPOB C ANEKTPOHHO-KOMMYTUPYEMBIX JIBUTATEIIEM:

1. Beicokuit KIII (93%), sxoHOMHSI dJIEKTpOdHEpPTHH 0oOecreuynBaeT
CHM)KEHHE 3KCIUTYyaTallHOHHBIX pacxoioB MUHUMYM Ha 30%;

2. KommnakTHble pa3Mepbl U HM3KUW YPOBEHb IIyMa MPU CPAaBHUTEIHHO
BBICOKOM MOIIIHOCTH;



3. YnopaBrnsiomas 3JIeKTPOHUKA BCTPOCHA B IBUTATENb BEHTUIIATOPA;

4. B0O3MOXXHOCTh IUIABHOW U TOYHOM PETYIMPOBKU MPOU3BOIUTEIHLHOCTH
BEHTWISITOPA B 3aBUCHMOCTH OT YpPOBHS TeMIIEpaTyphl, IaBIICHUS, CTEHCHU
3aIbIMJICHHOCTH;

5. 3ammTa ABUraTens OT MEXAHUYECKUX BO3IACHCTBUM M 3JIEKTPUUECKUX
neperpy3okx;

6. bricTpoe 1 MpocTOoe MOAKIIOYEHHE;

7. He tpeOyer cepBucHOro oOcmyxkuBaHus. MmeeT IUTENbHBIN CpOK
ciry:x0sbI (6onee 60 000 yacos, T.€ . 6,8 €T HeMpepbIBHON PadOTHI).

-‘__‘-l__
( e
—

T
Ap. U Ap,

Puc. 1 JlabopaTopHasi ycTaHOBKa

i/ /ANANA NN
777 ONNN
IIIIr
/

JlabopaTopHasi ycTaHoBKa cOCTOMT u3 BeHTwisitopa R3G450-AG33-11,
KOJUIEKTOpa, Ju(dPepeHInaTbHOrO JaTyuKa JaBiI€HUST U PEryJupyeMoro
BO3JIYIIIHOIO  KJIAallaHa, CO3JAI0IIer0 CONPOTHMBIIEHHE HA BCAChIBAHUM U
UMUTUPYIOIIET0  CONPOTUBIEHUWE  BEHTWIALMOHHOM  cetu. JlabopaTtopHas
yCTaHOBKA TIOAKJIIOYEHa K KoMmblotepy. Jlns ympaBieHus JIBHUTaTeseM
BEHTUJIITOpA UMEETCs MporpaMMHoe obecnieuenue — nporpamma LISAS. Ha puc. 1

MPE/CTaBICHa CcXeMa JIadopaTOpHOW YycTaHOBKH. JlaBieHwue e u3Mepsercs
aBTOMATHYECKU MPU MOMOIIM BCTPOEHHBIX JAaTYMKAa W KOHTPOJUIepa. 3HAYEHUE

A PK 0TOOpaKaeTCs B IUAJIOTE MTPOTPAMMBI

DTO, TaKk Ha3bIBAEMOE, «AKTUBHOE» MAAaBJICHUE, PABHOE JTUHAMHYECKOMY
JIaBJICHUI0 B KOJUIEKTOPE YCTAHOBKH, W TIO3BOJIIOLIECE OINPEACIUTh PacXoj
BO3]lyXa MPOXOSAIIETO Yepe3 BEHTHIATOP, 10 (hopMyJie:

L=217-\/ ,P.,m /u

2. ITopsiioK BHINOJIHEHUsSI PA00THI U 0(pOPMIICHUA OTUYETA
Bo Bknaake BenTwisiTop mnporpammbl LISAS, B mone «YcTaHOBUTH
3HAYEHHE», YCTAHOBUTH 3a/IaHHOE 3HAYEHHUE «aKTHUBHOT'0» JABJIEHUS UIH CKOPOCTH
BpallieHus: pabouero kojeca. Haxarb KHONKY «YCTaHOBUTB» M JOXKAAThCS MOKA B



noJie «AKTyaJlbHOE 3HAYEHHUE» YCTAHOBUTCS 3HAUYCHHE ONHM3KOe K 3amaHHoOMYy (£1-
2%).

Jlamee W3MEHEHHWEM TOJIOKEHHUs (YIjla HAKJIOHA) KATIO3UHHOW pEIIeTKH
BO3/yITHOTO KJlamaHa JOOWUThCS 3aJaHHOTO 3HAYCHHS] CKOPOCTH BpPAICHUS
pabodero koieca BeHTHIsATOpa(+0,5-1%).

[locme dYero mpu TOMOIIM TPYOKH CTaTHYECKOTO JaBJICHUA, U
g hepeHIMaTFHOT0 MUKPOMaHOMETpa H3MEPUTD JaBJICHUE TIePe]l BEHTUIISITOPOM

APC, KOTOpOG 6y,ueT paBHO MaacHUK AdaBJICHUA Ha )KaJIIOSI/If/’IHOI\/JI pemeTKe
(MMUTHPYIOLIECH BEHTUISIIMOHHYIO CETh).

HSMGpCHI/I}I HCO6XOILI/IMO HpOBeCTI/I HpH HCECKOJIBKUX 3HAUYCHUAX
«axTHBHOTO» jpaBieHus A1 — 50, 75, 100, 125, 150, 175, 200 Tla u ojHOM

3HaYEHUM CKOPOCTHU BPAILEHUS paboUyero Koyeca BEHTUIATOPA.
Pe3ynbraTel 3aHecTu B Tabinuiy 1.

Tabmumna 1
3ajanHoe | AKTyanbHOE |  Pacxon CkopocTh
No 3HAUYCHHC 3HaAUYEHUE BO3/yXa BpalleHUs HOTpe6JISI€MaH
omnbiTa | AABICHMA JaBJICHUA L M3 /y pabouero koiseca MOIITHOCTh
’ BECHTHIIATOPA, N.BT
P P ’
P U F:] AL, Ila 00/MuH

Ha ocHoBaHuu naHHbIX TaOmuUbl 1 MOCTPOUTH rpaduK 3aBUCUMOCTH
NOTPeOISIEMO MOLITHOCTH OT M3MEHEHMsI CKOPOCTH BpallleHHsl pabodero koseca
BEHTWISATOPA, TpaduK  a’dpOJMHAMUYECKUX  XapPaKTEPUCTHUK  BEHTUIISATOpA

(3aBHCHMOCTD A Pc or L ).

BepHyThCcs B orinaBiieHue




Jlaboparopnasi pa6ora Ne /
N3YYEHUE KOHCTPYKIUUU U ITPUHIUITA PABOThI
TEIJIOYTUJIM3ATOPOB
Heas  paGorbl: V3yuuTh  KOHCTPYKUMIO M TNPUHLOUI  PabOTHI
teoytwin3aropo Ha npumepe ABTY-300. Onpenenutrs  KOJIHYECTBO
YTHUIU3UPYEMOM TEIUIOTHI PU PA3IUYHBIX PEKUMaX paOOThl BEHTUIIATOPA.

1. O01ue cBeeHUus:

B Hacrosiee Bpemst UPOKO MPUMEHSIOTCS TeTUIOYTHIN3aTOPBI
HECKOJIBKUX THUIIOB:

- peKymepaTUBHbIE — Ha 0a3e IUIaCTUHYATHIX BO3yXO0-BO3IYIIHBIX
TEIIJI00OMEHHHKOB;

- pETeHEepaTUBHBIC — C BPAIIAIOIEHCS TEIUIOAKKYMYJIUPYIOIICH HaCaIKOM;

- C IPOMEXKYTOYHBIM TEINIOHOCUTEJIEM C TETUIOOOMEHHUKAMHM <CKHJIKOCTh —
BO3JTYX»

- Ha 0a3e TEeIIOBBIX TPYOOK.

I[To cBoeMy  HCHOJHEHMIO B  MHOTOATAXHBIX  JKWJIBIX  JIOMax
TEIUIOYTHJIM3aTOPhl MOTYT OBITh IIGHTPaJbHBIMM Ha BECh JOM (HJIM TPYIITY
KBapTHUP) U HHAUBUIYyATbHBIMU (MTIOKBAPTUPHBIMH).

[ImacTUHYATHIC PEKYIIEPATHBHBIC TEIIOYTHIM3aTOPEI

PexymepaTtuBHBIC TEIJIOYTHIN3ATOPHI, KaK MPAaBUIIO, BKIIOYAIOT B ceOs Ba
BCHTWJIATOpA — TPUTOYHBIA W BBITSHDKHOW, IUIACTHHYATHIA TETUIOOOMEHHUK,
(UIBTPBHIL.

KoHcTpyKIus pekyrnepaTtuBHOTO

IimacTUHYATHIN TEIIOOOMEHHUK
TETUIOYTUIIA3aTOpA

1 — rennooOMeHHUK;
2 — BEHTWJISATOPHI; 3 — (UIBTPHI;
4 — BO3yXOHarpeBaTesu

B coBpeMEHHBIX KOHCTPYKLUMSAX B TEIUIOYTUIIA3ATOP BCTPAUBAKOTCS JIBA
BOJISIHBIX WJIM DJIEKTPUYECKUX TMojorpeBaressi. OAUH CIHYKUT JJs 3allUThl OT
3aMOpPKUBAHUS BBITSDKHOTO TpaKTa TEIIOOOMEHHMKA, BTOPOW — JIJIsl JOTpeBa
TEMIIEPATYPhI IPUTOYHOTO BO3yXa 10 3aJJaHHOTO 3HAYCHMUS.

[TepekpecTHOTOUHBIN pPEeKyNEpPaTUBHBIA TEMIOOOMEHHUK HW3TOTaBIMBACTCS
W3 AJIOMUHHMEBBIX IUIACTHUH, KOTOPBIE CO3JAIOT CUCTEMY KAaHAJIOB. BBITSKHOU
BO3JIyX TPOXOJUT 4Yepe3 KaKIbIM BTOPOW KaHal TEIJIOOOMEHHWKA W HarpeBaeT
MJIAaCTUHBI ero oOpasytomue. [IpuTouHbI BO3MYyX MNPOXOIUT Yepe3 OCTAIbHBIE



KaHaJIbl 1 Harp€BacTCA IPpU COIIPUKOCHOBCHNHU C HAIPCTbIMU BBITAKHBIM BO31lyXOM
CTCHKaMH1 KaHaJIOB.

TemoyTunuszaTopsl Ha 6a3e TEMIOBBIX TPYOOK

TemnoBele TPyOKH NMPEACTABIAIOT COOOH MyYOK F€pMETUYHBIX MEIHBIX TPYO
C QJIIOMHUHHUEBBIM OpEOpEHHEM, 3allOJIHEHHBIX XJaJareHToM. TemnooomeH
OCYILECTBIsIETCS Onarojapsi UCIApeHUIO XJIaJareHTa B TEIUIOOTIAIOLIEH cpene U
KOHJICHCAIlMM XJIAJareHTa B cpelne, IpUHUMAaromend Ttemmnory. Lupkysamus
IIPOMEKYTOUHOTO TEINIOHOCUTEIISI OCYLIECTBIISIETCS MO IEUCTBUEM €CTECTBEHHOM
KOHBEKIUU.

B paboueM nonokeHur TerioBas TPyOKU 3aKPEIUISIFOTCS BEPTUKAIBHO WM
C HAaKJIOHOM B pa3/IEJIUTENbHON MEPErOPOJIKE, U KaXK/1asg €€ CTOPOHA BBICTYIIAET B
KaHAJIbl, MO0 KOTOPBIM ABMXKYTCS MOTOKH, UMEIOIIME Pa3IMYHYI0 TeMIEpaTypy.
[Ipn BEepTUKAIBHOM YCTAaHOBKE KaHaj yAAIIEMOIO BO3[yXa HAXOAMTCS CHU3Y.
OnHa cTopoHa TPyOKH OMBIBAETCSl IOTOKOM C BBICOKOW TEMIIEpaTypoil U oOpasyer
30HY 0TBOJIa TeII0Thl. OOpa3oBaBIIMECs Maphl XJIaJareHTa IEPEMEILAIOTCS B 30HY
HU3KOI'O JIaBJIEHUs, KOTOpasi OMBIBAETCSl IIOTOKOM € 0ojiee HU3KOM TeMIiepaTypoi
1 00pa3yer 30Hy 0TBOJia TEIIOThl. CKOHJEHCUPOBABUIMICS B 3TOM 30HE XJIaJar€HT
B BUJIE KUJKOCTH MEPEMENIACTCS U3 30HbI KOHJEHCALUN B 30HY HCIIAPEHUs, TIe
CHOBA MPEBPALAETCS B IIap.

B ycraHOBKe ¢ TEMJIOOOMEHHHUKOM M3 TEIUIOBBIX TPYOOK IOMKHBI OBITH
IPEIyCMOTPEHBI: KaIlJIEYJIOBUTENb, MOJA0H W1 cOopa KOHAEHcaTa U OOBOAHOM
kaHan (Oamrmac).

PoTopHBI€ pereHepaTuBHBIE TENIOYTUIN3ATOPBI

PerenepaTuBHbBIE BO31yX0-BO3YIIHbIE TEMIOOOMEHHUKHN (BpAILAIOIIUECS
TEIUIOYTUIIN3aTOPbl) TpeJHa3HAYeHbl MJS YTWIM3AUUU TEIUIOTHl yIaiIseMOoro
BO3/lyXa B CHUCTEMax BEHTWDIILMM W KOHAULIMOHUPOBaHUsA Bo3ayxa. IIponecc
TEII0OOOMEHa B TEIUIOYTUIM3aTOPE OCYILIECTBISIETCS 110 pPEreHepaTUBHOMY
npuHuuny. Yepe3 poTop BCTPEYHBIMH ITOTOKAMHM IIPOXOJAT IIPUTOYHBIA U
BBITSDKHOW BO34yX. POTOp M3roToBiI€H W3 UMIMHIAPUYECKUX AIFOMUHUEBBIX
o0e4yaek C 3allOJIHEHUEM MPOCTPAHCTBA MEXKAY HUMU TO(QpPUPOBAHHBIMU
AJIFOMMHHMEBBIMU JIeHTaMH. Eciu ycTaHoBKa paboTaeT Ha 000rpeB, TO BBITSKHOM
BO3AYyX OTAAET TEIUIOTY TOMY CEKTOPY pOTOpa, 4epe3 KOTOPBIM OH IMPOXOJIWT.
Korma »TOT HarpeBmMiics CEKTOp poTOpa IMOMagaeT B MOTOK XOJIOJHOTO
MIPUTOYHOTO BO3/1yXa, IPUTOYHBIN BO3YyX HArpeBaeTCs, a pOTOP, COOTBETCTBEHHO,
oxJjaxnaaerca. Ecnu cuctema pabotaer Ha OXJIaxAeHUE, TO TEIJIOTA MEePEeJaeTCs OT
TEIJIOr0 MPUTOYHOTO  XOJIOAHOMY BBITSDKHOMY  BO3IyXy. O((PEKTUBHOCTH
npoliecca TemI000MeHa Peryaupyercs U3MEHEHUEM CKOPOCTH BpalleHUs] pOoTopa C
MOMOIUIBIO YaCTOTHOTO IIPeoOpazoBaTesl.




Cucrema yTUIM3alHU ¢ TPOMEKYTOUYHBIM TEIIOHOCUTEIEM

Cucrema yTWIM3aUUHM TEIJIOTBI C MPOMEXKYTOUYHBIM TEIIOHOCUTEIIEM
COCTOWT U3 JABYX BOJOBO3AYIIHBIX TEIUIOOOMEHHUKOB, COCIUHEHHBIX MEXIY
co00Oll MO  TEIVIOHOCUTENIO 3aMKHYTOM  pPEUHUPKYISIUOHHOW  CHUCTEMOM.
[TpOMEXYTOUHBIM TEIUIOHOCUTENEM (TEIUIOHOCUTEIEM B PELUPKYJIALUOHHON
CUCTEME) CIIy>KaT PaCTBOPBI ATUJICHTJIUKOJS U Jp.

OnavH Tem00OMEHHUK HaXOJUTCS B KaHaJle MPUTOYHOTO BO3yXa, a BTOPOU
— B KaHaje yAAsIeMOro BO3AyXa. B  XonoaHeli mepuox roja rpylma
TEII000MEHHUKOB, PACIIOJIOKEHHBIX B MOTOKE BBITSKHOI'O BO3/yXa, PECTABIISET
co00il  BO3AYXOOXJAAUTEIbHYIO YCTaHOBKY, a Tpylna TemI000MEHHUKOB,
pPACHOJIOKEHHBIX B IIOTOKE MIPUTOYHOIO BO3JyXa - BO3IYXOHArpeBaTEIbHYIO
yYCTaHOBKY. B Teruiblii nepro roga GyHKIKU TPy MEHSIOTCS.

Boagyxoounanmre Bm,q;.mﬂuarpaaamnb
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Pary nMpyRaLLMA Knanam

CucteMbl BEHTWISIIMUM C  TEIUIOYTWJIM3aTOpaMd  O00JIalaloT  PSAOM
JIOCTOMHCTB, K YUCITy KOTOPBIX CJIEAYET OTHECTHU:

- CYILIECTBEHHYIO 3KOHOMHIO TEIUIOBOM HEPTHH, PACXOAYE€MOW Ha HarpeB
BEHTWISIMOHHOTO Bo3ayxa — oT 50 mo 90 % B 3aBUCMMOCTH OT THIIA
MPUMEHSIEMOTO YTUIN3ATOPa;

- BBICOKHW YPOBEHBb BO3YITHO-TETUIOBON KOM(MOPTHOCTH, 00YCIOBICHHBIN
a’pPOAMHAMUYECKOMN YCTOMYUBOCTHIO CUCTEMBI BEHTWISIIIUU u
cOaIaHCUPOBAHHOCTHIO PACXOA0B MPUTOYHOTO U BBITSIKHOTO BO3/IYyXa;

- BO3MOXHOCTh THOKOTO PETyJIUPOBAHUS BO3AYITHO-TEIUIOBOTO PEXHMa B
3aBUCUMOCTH OT PEXHUMa JIKCIUTyaTallud KBapTUPBI, B T. Y. C HCIOJb30BAHUEM
PELUPKYJIALMOHHOTO BO3/1yXa;



- BO3MOXHOCTb 3alIUTBl OT TOPOJCKOTO, BHEIIHETO0 IymMa MpH
UCTIOJIb30BaHUHU TEPMETHUHBIX CBETOMPO3PAYHBIX OTPAXKICHHM;

- BO3MOXHOCTh  OYHMCTKH  TNPUTOYHOTO  BO3AyXa C  IOMOIIBIO
BBICOKOA(D(EKTUBHBIX (DUIIBTPOB;

- BO3MOXHOCTh TOJJICPXKAHUS ONTUMATbHONW BIXKHOCTH BO3JIyXa B
KBapTUPE MIPH UCIIOJIb30BAHUH PETEHEPATHBHBIX TEIUIOYTUIN3aTOPOB.

Peanm3amus yka3aHHBIX JOCTOMHCTB CBSI3aHA C PEIICHUEM CIICTYIOIINX
npobiieM:

- HE0OXO0 MO MIPETYCMOTPETh COOTBETCTBYIOIIIHE 00BEMHO-
IUTAHUPOBOYHBIC PEIICHUS KBAaPTHPHI M BBIJCIUTh MECTO ISl pa3MEIICHUS
TEIUIOYTUIIU3aTOPOB U IOTIOJHUTEIBHBIX BO3TYXOBOOB;

- CIeAyeT MPEeayCMOTPETh 3alIUTy OT 3aMOPAXUBAHUS TEIUIOYTHUIM3aTOPOB
IIPU HU3KKUX TeMIlepaTypax HapykHoro Bo3ayxa (—10 °C u Huxe);

- YTUJIU3ATOPHl JIODKHBI OBITh MAJIONIYMHBIMH WU TpU HEOOXOJIUMOCTHU
000py0BaHbI JOMOJHUTEIHHBIMUA ITYMOTTYIITUTEISIMU;

- HeoOXoaumo  o0ecneuuTh  KBATU(UIUPOBAHHOE  TEXHUYECKOE
oOCTy>KMBaHUE TEIJIOYTHUJIN3AaTOPOB (3aMEHa WM YUCTKa (UIBTPOB, MPOMBIBKA
TEII00OMEHHHUKA).

B coBpeMeHHBIX cHCTEMaxX BEHTWISIMM C YTUJIU3aTOpPaMH TEIUIOTHI
yKa3aHHbIe TIPOOIEMBbl PEIIaloTCs, HO, COOTBETCTBEHHO, KallMTaJIbHbIE 3aTPaThl B
ATHX CUCTEMaXx M0 CPAaBHEHHIO C TPAJAULIMOHHBIMU BBIIIIE.

2. UccaenoBanue padoThl Arperara BeHTHJISILMOHHOIO
Temaoyruausanuonsoro ABTY-300

[Ipenna3zHaueH mJis WMCIOJIB30BaHUS B CHCTEMax MPUHYAUTEILHON
MPUTOYHO-BBITSDKHONH —~ BEHTWJISIIMK,  oOeclieymBas  3aJaHHBIC  IapamMeTphl
MUKPOKJIIMAaTa B TIOMCHICHHSIX JKWJIBIX, aJIMHUHUCTPATUBHBIX 3JaHUN, IIKOII,
JIOTIKOJIBHBIX YUPEXKICHUM W YTUIU3AIMIO TEIJIa, COJAEPIKAIIECroCs B yAalIeMOM
BO3JIyX€ VISl TIOJIOTPEBA CBEKETO MPUTOYHOTO BO3/IyXa.

Ioxaga Bo3ayxa Ha mpuToke — 70-300 £ 10% (M>/w);

ITomaya Bo3myxa Ha BeITsDKKE — 70-300 = 10% (Mg/‘I).

[Ipu BKJIIOYEHWM  arperata BKJIIOYAIOTCS JBUTaTeld MPUTOYHOTO M
BBITSPKHOTO BEHTUJISITOPOB. TEIIblid BO3AYyX M3 MMOMEIICHHS TTOMAIaeT B BBITSHKHON
KaHaJI arperaTta, MpOXOIuT dYepe3 GUIbTP, T/Ie MPOUCXOAUT OYMCTKA BO3IyXa IS
MPEIOTBPAIICHUS 3arpsA3HCHHUS] TEIUIOOOMEHHHMKA U TIOCTYNaeT Ha JIaMesH
TEIJI000MEHHUKA-YTHIN3aTOpa, B KOTOPOM OCYIIECTBIIACTCS YTHIU3AIMS TeIla,
colep)KaIierocss B yaalseMoM Bosayxe. OddexkTuBHas mepemada Temiaa OT
TEIJIOTO TIOTOKA BO3JAyXa K XOJOJHOMY OOECIEYMBAETCS HCIAPUTEIHHO-
KOHJICHCAITMOHHBIM IIMKJIOM TeIuiooOMeHHHKA. [Ipu paboTe TemiooOMEHHUK-
yrunuzarop no3ossier  80-85% Teruia  ynmanmsemMoro  BO3Ayxa  MEepenaTth
MPUTOYHOMY BO3[yXy, YTO CYIIECTBEHHO CHWXAET 3aTpaThl TEIUIOBOM WITU
AIEKTPUUECKOM SHEPTUH B CUCTEMAaX MPUTOYHO-BHITSDKHONW BEHTUJISIINU.



CxeMma 1abopaTOpHOM YCTaHOBKHM «ATperaT BeHTUJISIIMOHHBIH
terutoytuin3annonnsiii — 300» (ABTY — 300)
1 — Tenno0OMEHHUK-YTHIIN3AaTOP HA TEIJIOBBIX TPYOKax; 2 — (GUIBTP BO3TYLIHbII
(IPUTOYHBIN U BBITSKHOMN ); 3 — BEHTUIIATOP (MTPUTOYHBIN U BBITSDKHOMN );
4 — BO3JlyXOHarpeBartesb 3JIeKTPUUECKU; 5 — ITyMOTIIYILIUTENb.

3. O0padoTKa IKCNIEPUMEHTATbHBIX JAHHBIX
Pacxon Bo3ayxa paccuuTeiBaeTcs o popmyie:

G = 3600-F-V, M°/a

2.
rae F — mromaas mpuTOYHOTO HITH BBITSKHOTO BO3IyXOBOJA, M*;
V — cKOpOCTh BO3AYIIHOTO MOTOKA, M/C.

KonuyectBo Temua, mepegaHHOE OT YIalusieMOro (BBITSXKHOTO) BO3ayXa
HarpeBaeMoMy IPUTOYHOMY, PACCUUTHIBAETCS 1O (hopmyie:

Q =0.28:Gp-C (t' sy — Pyuum), BT



rae 0,28 — koadgpunmeHt nepesoaa k/x/c B Bt;
p — IJIOTHOCTH BBITSKHOT'O BO3/yXa, Kr/M:
p=353/(273+ tzg,,,m), KT/M;
¢ — TeroeMKocTh Bo3ayxa 1,005 kJx/kreC;
e s P — TeMIiepaTrypa BBITSHKHOTO BO3/1yXa , COOTBETCTBEHHO JI0 U
rocJie TermioooOMennuka, °C.
Pe3ynbrarel u3MepeHuii U pacyeToB 3aHECTH B Ta0IHILy 1.

Tadomuma 1
Pe3ynbTaThl ONBITHBIX U PACYCTHBIX JTAHHBIX

Ne ombiTa tlgb,m , °C tzwm , °C V, Mm/c p. Kr/M° G, M*/u Q, Bt

1

2

3

BepHyThcs B orinaBieHue




JlabopaTopnasi paGora Ne 8
I'EJIMOYCTAHOBKU 1 BETPOOHEOI'OYCTAHOBKU
Hesb padoThl: N3yueHUE TPUHIUIIOB TPEOOPA30BAHUS COTHEUHOW SHEPTUH
U DHEPIUU BeTpa B Jpyrue BUABI DHEPTUM Ha TpUMEpE TeIHMOyCTaHOBOK W
BETPOIHETPOYCTAHOBOK.

|. CotHeuyHBIEe yCTAHOBKH

1. TIOTOK COJIHEYHOTO U3ITyYEHHUS

IIoTOK CONMHEYHOrO W3Iy4EeHMs, NPOXOAAIIMN 4Yepe3 IIomanky B 1 M2,
PaCMOJIOKEHHYIO MEPHEHAUKYISIPHO MOTOKY HM3IY4YeHHs Ha PACCTOSIHUU OJHOMN
aCTPOHOMHUYECKOM eAnHULbI OT 1eHTpa ComHIla (To ecTh BHE aTMOCcdepbl 3eMiln),
paBer 1367 Br/mM® (commednas mocTosiHHas). M3-3a moriomeHus arMochepoii
3emin, MaKCUMaJIbHBIA MOTOK COJIHEYHOTO M3Iy4eHHus Ha ypoBHe mops — 1020
Br/M°. OpmHAaKo cieayeT y4ecTh, UTO CPEIHECYTOUHOE 3HAYCHHME IOTOKA
COJITHEYHOTO M3JIy4EHHUs Yepe3 €IMHUYHYIO IUIOMIAJIKy KaK MUHMUMYM B TpH pas3a
MEHbIIIE (M3-3a CMEHBI JHS U HOYM U U3MEHEHHMsI yIJla COJIHIA HajJ FOPU30HTOM).
3UMOM B yMEpPEHHBIX WIMPOTaX 3TO 3HAUYEHHWE B JBa pa3a MeHblle. Bor 3T0
KOJIMYECTBO SHEPrUM C €AMHULBI IUIOMAAM M ONpElesieT BO3MOXKHOCTHU
coJHeuHo 3Hepretuku. Ha Teppuropuio benapycu exeaHeBHO nonajgaeT nopsaka
75-100 B1/M® conmHedHOl SHEPruu, 4YTO B 5-6 pa3 MEHbIIE, YeM Ha TEPPUTOPUIO
nycteiHu Caxapa.

2. Knaccudukaiiusi «COJIHEUHBIX TEXHOJIOTHII

VYcaoBHas knaccuuKanus «COJTHEYHBIX TEXHOIOTHIN):

1) AxTHBHBIE — BMECTE€ C MpeoOpa3oBaTENIIMH COJHEYHON SHEPrUH
3aJIEUCTBYIOTCSI M BCIIOMOTaTeIbHbIE MEXaHHU3MbI (3JEKTPOJIBUIaTEIN, HACOCH U
T..). CoJHEeYHas OSHEprus MHCIONb3YeTCs IJs HarpeBa BOJbl, OCBELICHMUS,
BEHTUJISILIUN.

2) IlaccuBHBIE — OTJIMYAIOTCS OT AKTUBHBIX OTCYTCTBHEM B KOHTYpax
CUCTEM KaKuX-TMO0 MEXaHU3MOB, ABMXKYLIMX YacTei. OcOOEHHOCThIO TOCTPOEHUS
IIACCUBHBIX COJIHEYHBIX CTPYKTYp JUIsl OpraHU3allid CHCTEM BEHTWISLUH,
OTOIUICHUSI SIBJIAETCA TMOAOOP COOTBETCTBYIOLUIMX MO (PU3MYECKUM MapaMerpam
CTPOUTENBHBIX  MaTepuajoB,  creudpuyeckas IJIAaHUPOBKA  [OMEILEHUS,
pa3MelleHrne OKOH.

3) «lIpsiMble» WM HEMOCPEACTBEHHbIE — CUCTEMBI, TPEOOPa30BbIBAIOILINE
COJIHEYHYIO DHEPTHUIO B X0JI€ OHOTO YPOBHSI, 3Tala WU IIUKJIA.

4) «Henpsimbie» — cuctembl, Mpouecc (QPyHKIIMOHUPOBAHUA KOTOPBIX
BKJIIOYAeT B ce0si MHOTOYpPOBHEBbIE NpeoOpa3oBaHusi U TpaHchopmanuu Uis
noJIy4eHuil TpedyemMoii popMbl SHEPTUH.

3. [Ipumenenue B chepax AESITEIHLHOCTH YeTTOBEKA

Hcxonst wu3 BhINNIE TPEACTABICHHOW KIACCHU(PUKAIMKM TPYII TEXHOJIOTHMA
COJIHEYHOM DHEPreTHKH, MOXXHO BBIJCIUTh HAWOOJee TMOIXONAIINE JUIs
mpuUMeHEeHUs B chepax NeaTeTbHOCTH YelI0OBeKa:



— HCIOJb30BaHUE COJTHEYHON AHEPIuM ISl MPOU3BOJICTBA AIEKTPOIHEPTUU
C TOMOUIBIO (POTOAIEKTPUUECKUX YCTAaHOBOK;

— HUCIOJIb30BaHUE  COJIHEYHOM  JHEpruum  Juisl  LeJed  ropsdero
BOJOCHAOXEHUSI U OTOIUIGHHS C TIOMOUIBIO COJHEYHBIX HarpeBaTeIbHbIX
YCTaHOBOK;

— HUCIOJIb30BAaHUE COJHEYHOM DSHEPruM Uil Ieledl  eCTeCTBEHHOro
OCBEIICHUS] C TIOMOIIbIO CBETONPUEMHUKOB W CBETOBOJOB (IIPUMEHEHUE
MaCCUBHOMN TEXHOJIOTHUN).

4. CoslHEUHBIE HarpeBaTEIbHbIE YCTAHOBKU

ConHeuyHble HarpeBaTelIbHbIE YCTAHOBKH IO TPHUHIMUITY YJIaBIMBAHUS
COJTHEUHOM SHEPTUu JAEJATCS Ha JIBa TUMA:

® 2eNUOKONIeKMOpbl — TPEIACTABISIIOT COOON JIErKMe, KOMITAKTHBIC
KOHCTPYKLHUH, coOupaemble MO MOAYyJbHOMY mpuHIMIy. OCHOBOW sBIsETCS
IIEHOYHO-TPYOOUHBIN  ajncopOupyromuii  kojuiektop. B 3aBucumoctu ot
KOHKPETHBIX YCIIOBUN MOKHO MOJIYYUTh YCTAHOBKY JIFOOOH MPOU3BOAUTEIBHOCTH;

® CelUOKOHYeHmpamopsl ~ —  TPEICTaBISIIOT  cOoOOM  YCTaHOBKH,
doxycupymoomue mapauielbHbIe COMHEYHBIC JIy9d C MOMOIIBIO JIMH3BI B OJIHOM
TOUYKE ISl BHIPAOOTKM JJIEKTpUYecTBa WM Teria. [lo mpuymHe NOPOTOBU3HBEI U
CIIO)KHOCTH H3TOTOBJICHUS OTPOMHBIX JIMH3, HCIOJB3YIOT MAaCCHUBBI BOTHYTHIX
3epkan (KJacCHMYecKhe 3epKaJbHble TaHEeNId WU JIUCTHl  OJMPOBAHHOTO
ATFOMUHUSA).

5. 'emnoycranoska «JIYY»

I'enmuoycranoBka «JIYU»  sBisieTcss HOBOM  pa3pabOTKOM  Hay4yHO-
uccienoparensckoi adoparopun «I[IYJIBCAP» bpectckoro rocymapcTBeHHOTO
TEXHUYECKOI'0 YHUBEPCUTETA.

Oco0eHHOCTH JTOW YCTAaHOBKM — TEIMOKOHIIEHTPATOpP B BHJE TPYIIIBI
KOHIICHTPUYECKUX KOHYCOB, UMEIOIIUX OOImMi (POKyC Ha TEIIONPUEMHUKE, U —
opueHTupoBanue Ha COJIHIE CHEUUaJIbHBIM MEXaHU3MOM (MEXaHU3M CIIEHKEHUS)
0e3 HCIoNb30BaHUsA DJEKTPOHUKU. [IpuHUMIUANbHAs CcXeMa TIeIu0yCTaHOBKH
ITOKAa3aHa HA PUCYHKE.

['enroycTaHOBKa COCTOUT U3 YETHIPEX OCHOBHBIX YACTEM:

1. OnTtuyeckasi cucTeMa — reJJMOKOHIEHTPATOP, COCTOAIIUNA W3 KOMILIEKCa
KOHYCOB-3€PKaJI, 3aKpPEIUIEHHBIX Ha CIICUAJIbHOM KapkKace Ha CTpPOro
PaCCUMTAaHHOM PACCTOSHUU JIPYT OT JApyra TakKuM 00pa3oM, 4TOOBI UX MPOCKIIUU
Ha CouHIle, HE TEPEKpbBIBas APYT Jpyra, MOJHOCTHIO, 0€3 MpOIycKa, 3arOJIHSIIN
COMHEUHBIM  TOTOK. Ilpm »sTomM  oOpasyercs  mpogyBaemasi  MpPOYHAs
MIPOCTPAHCTBEHHASI KOHCTPYKIHA.

2. Cucrema ciexenusi 3a ColHIEM — MEXaHHU3M IOBOPOTa, CYTOUYHBIH U
CE30HHBIM MEXAaHU3M IOABEMA ONTHYECKOM CHUCTEMBI, JJIEKTPUUYECKUN ITPUBOJ
(3NEKTPOMArHuT), OCYUIECTBISIOIIMNA JIBUKEHHUE BCEM CHCTEMBbI CIEKEHHS, C
aBTOMATUYECKUM AJIEKTPOHHBIM OJIOKOM yIPABJICHHUS.



3. TermonpueMHUK — CQEpUUYECKUN COJIHEUHBIM BOJOHArpeBarenb (Imosas
chepa, yCTAaHOBJIGHHAas HaBEpPXy KOJOHHBI), CHUCTeMa TPyOONpoBOaAOB, Oak
aKKyMYJISITOP, 3alI0PHO-PETYIUPYIOIas apMaTypa.

4. OcHOBaHUE — MeETAJUIMYECKas IUIMTA, IIBEJUIEPhl, MOJUIMIHUKA, Ha
KOTOPOE€ MOHTUPYIOTCS BCE COCTABIISAIONINE SJIEMEHTHI TeJIMOYCTAHOBKH.

\ Kl

Pucynok — Cxema rennoyctanoBku «JIYU»
1 — reMoOKOHIIEHTPATOP, 2 — TEIUIONPUEMHHUK, 3 — MEXaHU3M ITOBOPOTA, 4 — KOJIOHHA,
5 — BbIXO/IHAs TpyOa, 6 — OCHOBaHUeE, 7 — BOAONPOBO/I, § — OaK-aKKyMYJIATOD,
9 — X TEIUIOBOMY IOTPEOUTENIO; CTPENKH: CILIONIHBIE — BOJA, ITYHKTHPHbIE — COTHEYHOE
oOrydeHue.

B remnoycranoBke «JIYU» OCHOBHBIMM U CYIIECTBEHHBIMU OTIUYMUSAMU OT
M3BECTHBIX COJIHEUYHBIX YCTAHOBOK SIBJISIFOTCS:

*» HenoaswkHocTs TermonpuemMuuka. [Ipu pabore omTmueckas cucTema
JIBW)KETCS BOKPYI HEro, 4TO pPE3KO YIPOIIAeT CUCTEMY IMOJAYA M OTBOJA
TEIUIOHOCUTEIIS.

» J[BM)KEHHE ONTUYECKOU CUCTEMBI YUUTBIBAET HE TOJIBKO CYyTOYHOE, HO U
CE30HHO€ u3MeHeHue noyiokeHus ColiHIa. DTOT NPUHUMUII pPEeaNn3yeTcs Mpu
IIOMOIIY IPOCTBIX MEXaHUYECKUX 3JIEMEHTOB — KOIIUPOB.



» 3epkanbHas 4acTh TEIMOKOHIICHTPATOPA MPEACTABISIET COOOW TPYIITy
Y3KUX, OTACJIEHHBIX JpPyr OT Jpyra KOHIEHTPUYECKHX KOHYCOB B BHJE
napabosonsia BpalieHusi, 0yiarojapsi KOTOPbIM CHHYKAETCS BETpOBasi Harpyska
(moToK BO3AyXa CBOOOJHO TPOXOAUT CKBO3b INEIM MEXAY KOHYCaMH) H
YIOPOUIAETCS U3rOTOBJIEHUE U cOOpKa 3epKall, T.K. MOBEPXHOCTU KOHYCOB UMEIOT |
CTENEHb  KPUBU3HBI,  AHAJIOTMYHBIE K€  MapabOJOHUIHBIE  TOBEPXHOCTH
CYILIECTBEHHO CJIOJKHEE.

= B [1aHHOM YCTaHOBKE WCIOJIB3YIOTCS OTHOCUTEIIBHO JICIIEBHIE
MaTepHuaibl U U3AENHs (XPOMUPOBAHHBIN aTIOMHUHUI — CTPOUTEIBHBIN MaTEepHal —
JUIS. UBTOTOBJICHUS ONTUYECKUX 3€PKAIBHBIX KOHYCOB; 3JIGKTPOMArHUT; OCHOBHBIC
y3JIbl KOHCTPYKIIUU YCTAaHOBKH M3TOTaBIMBAIOTCA U3 OOBIYHOM MaJOyIriIepoIuCcTON
CTaJin).

[To pe3ynbTaTaM TPOBEAEHHBIX HCIBITAHUN ONPEJEIUIN OCHOBHBIC
XapaKTEPUCTHUKU .

— TEIJIOBasg MOIIHOCTh cocTaBisieT okoso 3-4 kBr. Ona omnpenensercs
oOmel TUIOMAJBI0 ONTUYECKUX 3EPKATbHBIX KOHYCOB, pACIIOJIOXKEHHBIX B
MPOEKINH, HOPMAJIBHOW K COJIHEYHBIM JIydaM, U CTEIEHBIO MX HMHCOJSALHNU —
OCBEILICHHOCTH;

~ pacxof npubaM3HTensHO coctapisier 0,07 M>/4 npH Harpese Boasl 10 70-
80 °C;

— KOJIMYECTBO MOTPEOJIIEMOMN SIEKTPOIHEPTUH IJICKTPOIPUBOIOM CHUCTEMBI
cinexxeHuss coctaBiusier npumepHo 0,1 kBruwac B wmecdan  (3JEKTpOMarHuT
BKJIIOUaeTcs Bcero Ha 0,5 cekyHbl uepe3 Kaxpie 10 MUHYT KPYTJIOCYTOYHO).

I'ennoycranoBky «JIYU» MOXKHO PEKOMEHIIOBAThH JJISI MCIOJIb30BaHUS (B
KadyecTBe JyOsi€épa K OCHOBHBIM «TPAJUIIMOHHBIMY» CHCTEMaM) B CHCTEMax
OTOIUICHUS] U TOPSUYETO BOJIOCHAOXKEHUS HEOOIBIITUX M0 MOIIHOCTH MOTpeOuTENeH
(KOTTEeIKH, CENbCKUE 0Ma, TEIUIUIIbI, TIOMEIICHUs 1IEXOB, CKJIAJ0B, CTOJIOBBIC,
0aHM, TEXHOJOTUYECKUE HYXKJbl B CEJIbCKOM XO3SCTBE). AHAJIOTUYHO
reIM0yCTAHOBKA MCIOJIb3YyeTCS W JUISl  HYXJ XJaJ0CHAOKEHUS TeX Ke
NOTpeOuTENeH MPU COOTBETCTBYIOIIEM €€ YKOMIUIEKTOBaHMHU. Tak k€ BO3MOKHO
MpPUMEHEHUE JaHHOW YCTAHOBKM [IJI1 CHUCTEM OCBEIICHUS (TETUIONPUEMHUK
BBITIOJTHSETCS U3 TPO3pPAYHOr0 MaTepuana).

I1. BerpodHeproycraHoBKH

1. BerposneproycranoBka

VYerpoiicTBa, MpeoOpa3yroLIe SHEPTUIO BETPA B MOJIE3HYI0 MEXaHUUYECKYIO,
AIEKTPUUECKYIO WIH TEIJIOBYIO BU/IBI SHEPTUH, Ha3bIBAIOTCS
BETPOIHEpPreTHUecKuMHU yctranoBkamu (BOY) win BeTtpoycraHoBKamu.

2. Knaccudukanus BOY
Betporenepatopb! kK1acCUUIUPYIOT IO OPUEHTAIINH OCH BPAIICHUS:
— C TOPU30HTAIILHOM OCHIO BPAILLICHUS

a) mapajuieJIbHOW HalpaBJICHUIO BETPA;



0) TepneHAWKYJISIPHON HampaBiIeHUI0 BeTpa (TMOJO0O0HO BOASIHOMY
KoJiecy);
— C BEpPTUKAJIbHOM OCBHIO BpAICHUS, MEPIECHIUKYISIPHOW HAMPaBICHUIO
BETPOBOT0 MOTOKA.

3. OGnacTu NpUMEHEHUS

[Ipy mpaBWIIBHON OpraHU3alMM HCIOJIb30BAHUS BETPOIHEPIETUKH TaKOU
JICIIEBBIN U HEUCCAKAEMBIH UCTOUYHUK YHEPTHH, KaK BETEP, MOXKET YIOBIETBOPHUTD
OOJBUIYI0O YacTh MOTPEOHOCTEM B JIO0OM OTpaciu HAPOJHOIO XO3SIMCTBA.
YCcTaHOBKH, TpeoOpasyrolife 3HEPrHi0 BETpa B AIIEKTPUYECKYIO, TEIUIOBYIO U
MEXaHUYECKYI0, MOT'YT OOECIICUUTh:

- aBTOHOMHOE DJHEProCHaOXEHUE PAa3IMYHBIX JIOKAIbHBIX OOBEKTOB
(OpOCHTENbHBIE CUCTEMBI, MEXaHU3MbI XUBOTHOBOMUYECKUX (hepM, BEHTHIISIHIO,
yCTpOICTBa MUKPOKIUMATA U T.I1.);

- ropsiuee BOAOCHAOKEHUE, OTOIUIEHHE, SHEPrOOOECIeUeHUE XOJIO0UIbHBIX
arperaros;

- TOJITbEM BOJIbI JIJIS CAJIOBBIX YYacTKOB, HAa MacTOMIIAX U T.IL.;

- OTKa4Ky BOJbl U3 CHUCTEM BEPTHKAIBHOIO U TOPU30HTAIBHOIO JpEHaxa U
IPOYHMX CUCTEM.

4. IIpenmyiectra

I[lo cpaBHeHHUIO C  JApPYrMMH  BUJAMHU  HCTOYHHKOB  DHEPTUU
BETPOIHEPIeTUUECKUE YCTAHOBKY UMEIOT CIEAYIOIINE TPEUMYIIECTBA!

- OTCYTCTBHE 3aTpaT Ha JOObIYY U TPAHCIIOPTUPOBKY TOILJIUBA;

- CcHmwkeHue Oosee yem B 10 pa3 TpymozaTpaT Ha COOPYKEHHUE
BETPOIHEPIETUUECKON YCTAHOBKHU IO CPAaBHEHHUIO CO CTPOUTEIHLCTBOM TEIUIOBBIX
WJIUM ATOMHBIX CTaHIUM;

- IIUPOKUN TEXHOJOTUYECKUI NHANa30H NPSIMOTO HMCIOJIb30BAHUS SHEPIUU
BETPOYCTAHOBOK (aBTOHOMHOCTh WJIM COBMECTHasi paboTa ¢ IEHTPaIN30BaHHBIMU
CETSIMU, COBMECTUMOCTH C IPYTUMHU UCTOYHUKAMU BO30OHOBIISIEMON SHEPTETUKHU U
T.1L.);

- MUHUMAJIbHBIE CPOKH BBOJA MOIIIHOCTEN B IKCILTyaTalHIO;

- VIYYIIEHHE DKOJOTUYECKOW OOCTAaHOBKM 3a CYET CHIDKCHHSI YPOBHS
3arpsi3HEHMs OKPY>KaloLIEH Cpeibl.

S. IlpuHuun gencTBus

Bo Bcex 3TuX BeTporeHepaTopax cuja BeTpa BpallaeT JIONacTu JuOo
IJIACTUHBI POTOpa, MepeaaBas KPyTAIUIMA MOMEHT 4epe3 PeAyKTOp Ha Baj JMOO
HanpsIMyt0 Ha OINOPHO-TOJIIMITHUKOBBIM y3€l reHeparopa. Tak MexaHuyeckas
SHEPruUs NPEBPAILACTCS B JIIEKTPUUECKYIO.

6. «bapabanHas cxema BETPOIHEPrOyCTaHOBKU

st uccnenoBanus u paspadotku B HUJI “Ilynecap” mom pyKoOBOACTBOM
npodeccopa Cepepsanna B.C. Opmia BeiOpana  “OapabanHas™  cxema
BETPOAHEPIOYCTAHOBKM C TOBOPAUYMBAIOIIMMUCS JIOMACTSIMUA B BEPTHUKAIBHOU



IJIOCKOCTH KaK HamOoJiee MPOCTash W HAWMEHEe WCCICNOBAHHAS KOHCTPYKITHS.
HecMoTpst Ha HeBbICOKMH KOA(OUIIMEHT HCMOIb30BAHUS SHEPIUU BETpa, ITU
YCTAaHOBKU 1€JI€CO00pa3Hbl SKOHOMHUYECKU (TPOCTOTA, JCIICBU3HA, MaJjble
3aTpaThl HA MOHTaX W JKCIUTyaTanuio). Kpome Toro, pa3paboTuuKu MOCTapaInuCh
000ONTUCH 0€3 CaMOro CIOKHOTO 3JEMEHTa BETPOIHEPrOyCTAHOBKU - PEAyKTOpa
AIIEKTPOreHEPATOpA.

BerposHeproycraHoBka COCTOMT M3 KOJOHHBI (3TO MOXKET OBITh
CYIIECTBYIOIIAsl BBINIKA, TpyOa W T.I.), B BEPXHEW YACTH KOTOPOH paaUaIBLHO
CMOHTHUPOBAHbl CTEPKHM (B JiBa sipyca) Ha mNoAmMNHUKAX. KOHIBI cTepkHEl
COEJIMHEHbl BEPTUKAIILHOM OCBhIO, Ha KOTOPYIO HajeTa Jomactb. JlomacTe Ha
MOABECKAX MOXET CBOOOTHO BpalIaThCsl BOKPYT BEPTUKAIBHON OCH.

Ha xaxx1oM U3 HUKHUX CTEP’KHEH MApHUPHO YCTAHOBIICH YMOp. ITO MITOK,
Kacaloluiicsi MpU CBOEM BEPTUKAJIBHOM TOJOKEHUM JIOMACTHU, KOrjJa OHa
MOBOPAYMBAETCS W YCTaHABIMBAeTCS BHOJb cTepkHsA. CHuU3y mapHupa (37O,
HaIMpUMep, OTPE30K TPYOBI, HAACTHIA Ha CTEPKEHBb) 3aKpeIrieH MpoTuBoBec. Ero
phluar U Macca BIOUPAIOTCS MPHU JOBOJKE U HACTPOUKE BETPOIHEPTOYCTAHOBKHU.

K HWXHUM CTEpKHSIM NPUKPEIUICHO KOJIbLIO, BHYTPEHHSISI MOBEPXHOCTh
KOTOPOTO COIPUKACAETCA C BallOM 3JIEKTPOreHepaTopa. IJIEKTPOreHEPATOPOB
MOET OBITh HECKOJIBKO.

JleficTBYeT BETPOIHEPTOYyCTAHOBKA CIIEIYIONIUM 00pa30M.

[Ipu nr000OM HampaBJ€eHUUW BETpa BOKPYT KOJIOHHBI CTEPKHU Ha
MOAIIMITHUKAX BpalaloTCs IMOJ JIEUCTBHUEM JIOMacTell uepe3 BEepTUKAIbHBIE OCH
Omaromapss TOMY, YTO C OJHOW CTOPOHBI KOJOHHBI ITOJIOBHHA JIONACTEN
BOCIIPUHUMAET JaBJIEHUE BETpPa, C APYrod - HET. ITO MPOUCXOAUT MOTOMY, YTO
JonacTh KacaeTcs ymopa (0e3 yaapa, 4To BaXKHO JjIsi HajexHOM pabotel). Ecnu
cuja BETpa BBIIC 3aJ]aHHOM, YTOOBI CKOPOCTh BpAICHHUS CTEPKHEH BOKPYT
KOJIOHHBI HE BO3pacTalia, JONacTh OTKJIOHSET YIOpP, OH HAKJIAHSETCS Ha IIAPHHPE,
JIOMAcTh MOBOPAYUBAETCS BOKPYTI BEPTUKAJIBHOW OCH, BBIXOAUT W3 3aLICIUICHHS C
YIOPOM U TEPEXOJUT BO (UIIOTEpHOE TMOJIOKEHUE, TO €CTh HE BOCIPUHUMAET
BETPOBOIO  JaBJE€HUSA. TaKk pEryaupyercss IMOCTOSHCTBO BpalleHUA MpHU
MeHsitoneMmcs: BeTpe. COOTBETCTBUE BpAILIEHHS] CKOPOCTU BETPA yCTAHABIMBAETCS
BEJIMYMHOW MacChl IPOTUBOBECA U YJAJIEHHUEM €ro OT LIApHUPA, a TAKXKE MECTOM
PacCIOJIOKEHUS TIPS HA cTepKHE. UeM cuilbHEe BETep, TEM PaHbIIE OTKIOHSAETCS
ynop. Konblio nepenaer npu nmoMomy BHYTPEHHETO 3alleIUICHHs] BpalleHUE Bajy
poTopa  3JIeKTporeHeparopa. BwipaOoTaHHast  3JIEKTPO’HEPTUs  OTBOAMTCS
AIIEKTPOIPOBOJIAMH 10 KOJIOHHE.

BepHyThCcs B orinaBiieHue




3. PA3JIEJI KOHTPO.ISI 3HAHUM

3.1 Bonpochl k 3auety

1. OcHOBHBIE IOHATHS U ONPEIEICHU. DHEPTeTHKA, SHEProcOepeKeHUe U
YHEPreTUUECKUE PECYPCHI.

2. 3HavyeHME PHEPTETHKU M dHEProcOEepeKeHUs B Pa3BUTUU COBPEMEHHOTO
o0riecTna.

3. OddexTHBHOCTD UCTIOIB30BAHUS U MOTPEOJICHUSI SPHEPTUH B PA3IUIHBIX
cTpaHax Mupa u PecriyOnmke benapycs.

4. TocymapcTBeHHas MOJUTHUKA B 00J1aCTH IHEPTOCOCPEKEHUS.

5. Pecny6nukaHckas mporpamma 1o 3HeprocoepexeHHIO.

6. Knaccuduxanus snepropecypco. Bo3oOHOBIAOMMECS U UCTOIIAEMBIE
YHEPrOPECYPCHI.

/. BuJpl OpraHM4ecKux TOIUIMB, UX COCTaB M TEILIOTa CTOpPaHUs. Y CIIOBHOE
TOILTUBO.

8. Omuepreruueckue pecypcsl Mupa u PecriyOnuku benapyce.

9. MeponpusiTuss 1O 3HEProcOEPEKEHUIO MpU JOOBIUE, XPAHEHUH WU
UCIIOJIb30BaHUU SHEPTOPECYPCOB.

10. DnekTpo3Heprus, Kak yHUBEPCAJIbHbIA BUJ] SHEPTUU.

11. [IpousBonctBo sHeprun Ha TOC (METOA CHXKUTraHUS OPraHUYECKOIro
TOILJINBA).

12. [IpousBonctBo sHeprun Ha ADC (MeTOon pacUIEIIEHUs SIEPHOTO
TOILJIMBA).

13. IIpousBoactBo >Heprun Ha ['DC.

14. TIpsimoe npeoOpa3oBaHKHE COTHEUHOM YHEPTUU.

15. Berpoasuepretuka. Berposnepretnueckuii norenuuan Pb.

16. TemutoBas sHEpTHS 3eMJTH.

17. Oxonornyeckas >3(PPEKTUBHOCTh PA3IMYHBIX CIOCOOOB TMOJYYECHHS
AIIEKTPOIHEPTUU.

18. Knaccudukaiyss BTOpHUHBIX YJHEPTOPECYPCOB.

19. OcHoBHBIEC HaNPaBIIEHUS UCTIOJIB30BAHUSI BTOPUYHBIX SHEPTOPECYPCOB.

20. Wcnonb3oBaHue BTOPUYHBIX SHEPropecypcoB B Pb.

21. TloTpebuTenu TETIOBOM SHEPTHH.

22. CucteMbl TETUIOCHA0KEHUS: OTIPe/IeICHIE, KIIaCCU(PUKAIINS.

23. TerioBblie ceTH: onpeesieHne, KiracCuPpuKarms.

24. DNeKTPOIHEPreTUYECKUE CUCTEMBI U AIIEKTPUUECKUE CETH.

25. TpaHcniopT 3HEpruu.

26. OCHOBHBIE HAMPABIICHUS SHEPTOCOEPEIKEHUS.

2. DHeprocOepekeHne B MPOMBIIIJIEHHOCTH.

28. DHeprocOepekeHne B CTPOUTENbCTBE. DHEProd(HEeKTUBHBIE 10Ma.

29. DHeprocOepexeHre B IPyruxX OTpacisx.

30. IToHsiTHE PHEPTETUYECKOTO OajaHca MPeaPUITHS.

31. O6mme cBeaeHUs 00 IHEPTETUIECKOM Ay IUTE.

BepHyThes B ornasiieHue




4. BCHOMOT ATEJBHBIN PA3JIEJ

4.1 YyeOHasi nporpaMmMa JucHUIINHbI «OCHOBBI JHEProcoepesKeHus»

VYupexaenue o0pazoBaHus
«bpecTCKHUM TOCYJapCTBEHHBIA TEXHUYECKUA YHUBEPCUTET»

YTBEPXJIAO

Ilepssiii mpopextop bpl TY
M.B.Hepona

«28y» urons 2021 r.

Perucrpanmonnsiii Ne ¥V /[-21-1-210 /yu.

OcHOBBI 3HeprocoepeKeHust

VYyeOHast mporpaMMa y4pexaeHus BbICIIEr0 00pa3oBaHus M0 y4eOHOU
TUCLUIUIMHE JIJIS1 CIEIUATbHOCTEM:

1-37 01 06 Texauueckasi SKCILTyaTallss aBTOMOOUIICH,

1-69 01 01 ApxwurekTypa,

1-69 01 02 ApXUTEKTypHBII TH3aiiH,

1-70 02 01 [TpoMBITUTIEHHOE U TPAaXXAAHCKOE CTPOUTEIILCTBO,

1-70 03 01 ABTOMOOUITBEHBIE JJOPOTH,
1-70 04 02 TemnorazocHaOXeHUE,  BEHTWISAIMS W OXpaHa
BO3JIYIIIHOTO OacceiHa.

2021



YyeOHass mporpamMma COCTaBJI€Ha Ha OCHOBE OOpa3oBaTeNbHBIX CTaHAAPTOB
OCBO 1-690101-2019, OCBO 1-690102-2019 ,ytB. IlocraHoBieHue
MunucrepctBa oOpa3zoBanusi PecnyOnuku bemapycs Ne 188 or 24.12.2019;
OCBO 1-370106-2013, OCBO 1-700201-2013, OCBO 1-7003 01-2013,
OCBO 1-7004 02-2013, ytB. IloctanoBienne MwuHuUCTEpCcTBa 00pa30BaHUS
Pecny6niuku benapyck Ne 88 ot 30.08.2013.

COCTABUTEJIb:

Kmoesa E.B., crapmmii npenogaBatenb Kadeapbl TEMIOTra30CHA0KEHUS MU
BEHTWISAIIAN

PEHEH3EHTBI:

Hosuk FO.H., rmaBHbII 3KCcnepT OTAeNa 3KCOEPTU3bl MHKEHEPHOTO 00ecreyeHus
yIIpaBJICHUSA JKCIIEPTU3BI IIPOEKTHO-CMETHOW  AokymeHTammu  JIPVII
«I"occTpoiiakeneptusa o bpectckoit 001acTuy;

[locraxk [.FO., rnaBHBINA cHeIUANUCT TeriocHaOXkeHuss u BeHTmnuu OAQO
«bpectpoex.

PEKOMEHIOBAHA K YTBEPX/EHUIO:
Kadenpoit TeriorazocHabxeHUsI 1 BEHTWISIIIUN

3aBenytomuii kadenpoit B.I".HoBocenbiieB
(mporokosa Ne 10 ot 25.05.2021);

MeTtonnueckoii KoMHcCcHEN (aKyJIbTeTa HHKEHEPHBIX CUCTEM U DKOJIOTUU

[Ipencenarens METOAMYECKON KOMUCCUH O.I1.Memuk
(mporokoi Ne 4 ot 25.06.2021);

MeTtoauyeckoil KOMUCCHUEN CTPOUTENBLHOTO (PaKyabTeTa

[Ipencenarens METOIUYECKON KOMUCCHU B.N.FOcbkoBUY
(mpotokon Ne 9 ot 28.06.2021);

MeTtonnueckolr KOMUCCHEH MAIIMHOCTPOUTEIHHOTO (haKyIbTeTa
IIpencenarens METOIUYECKON KOMUCCUU B.IL.T'op6yHoB
(mpotokou Ne 10 ot 28.06.2021);

Hayuno-meroandeckum coBetoMm bpI ' TY (mpotokosn Ne 5 ot 28.06.2021)



[NOACHUTEJIBHA A 3AIIMCKA

MecTto y4eOHOM TUCITUIUTNHBI.

HuctumuinHa  «OCHOBBI  SHEProCcOEPEKeHUs»  SIBISIETCS  CIIELUATIBLHOM
JUCHMIUIMHOW 11 cTyAeHTOB  crenmanbHOocTH  1-37 01 06  TexHuueckas
AKCILTyaTarus aBTOMOOMJICH, 1-69 01 01 ApXUTEKTYpa, 1-69 01 02
Apxurektypubiii  nuzaitH, 1-7002 01  IIpombliuieHHOE ¥ TPa)IaHCKOE
CTPOMUTEIILCTBO, 1-70 03 01 ABTOMOOUIIbHBIE JOpOTH, 1-70 04 02
TennorazocHa0XxeHNe, BEHTIIISINSA M OXpaHa BO3AYITHOTO OacceiHa.

[ens npenogaBanus y4eOHON AUCITUTUTHHBIL:

dopmupoBaHre y Oyaymero CHEUanCcTa MPABHIBHOTO TMOAXOJa K
IIOCTAHOBKE U pEUIEHUI0 MpoOsieM 3(PPEKTUBHOTO HMCHOJb30BAHUS TOIUIMBHO-
sHepreTudeckux pecypcoB (TOP) Ha 0OCHOBE MUPOBOTO OMBITA U TOCYJAPCTBEHHOM
MOJINTUKHU B 00JIACTH YHEProcOepeKeHUSI.

3amaun yueOHOM NUCIUIUIAHBIL:

— npuoOpeTeHre 3HaHUM 00 WCTOYHUKAX DJHEPruu, O MPOU3BOJICTBE,
pacrmpejienieHdie W 1MOTpedsieHne HJHepruu; 00 HKOHOMHUKE JHEPreTUKH; 00
HKOJIOTHYECKUX ACTEKTaX dHEProcoepekeHus; 00 OCHOBHBIX dHEProcOeperaronmx
mpolieccax, TEXHOJOTUSX, YCTAaHOBKAX U  ammaparax, MpPUMEHSEMbIX B
TIPOMBITIUICHHOCTH,

— O3HAKOMJICHUE C MHUPOBBIMH M TOCYIapPCTBEHHBIMH ITOKa3aTEIISIMH,
mporpaMMaMd M MEPONpHATHIMHA 110  3()(PEKTHUBHOMY  HCIOJIH30BAHHIO
DHEPTETUYECKUX PECYPCOB; MPUOPUTETHBIMUA HAMPABICHUSIMH YHEPTOCOCPEIKEHUS
B Pa3IUYHBIX OTPACIISIX XO3HCTBA.

B pe3ynbTare W3y4ECHUS y4eOHOM JTUCLIUTITAHBI «OCHOBBI
sHEprocOepekeHus» GOPMUPYIOTCS CIACAYIONTUE KOMIETEHIIUN:

- ctyneHToB  crnenuanbHOcTH 1-37 01 06 TexHuueckas SKCILTyaTarus
aBTomoOwmiei, 1-69 01 02 Apxutextypubiii nu3zaiid, 1-70 02 01 IIpombinuienHoe u
rpaxaanckoe cTpoutenbcTBO, 1-70 04 02 TemmorazocHa®keHHE, BEHTHIAIUS WU
OoXpaHa BO3AYIIHOTO OacceiHa:

3HaTh OCHOBHBIE CIOCOOBI MPOU3BOJACTBA, TPAHCIIOPTUPOBAHUS, XPAHEHUS
DHEPIropecypcoB, MyTH MOBBIIEHUS P(PEKTUBHOCTH HUX MOTPEOJICHUS C yU4ETOM
OCHOBHBIX  HAIpPaBJICHUH  TOCYIAapCTBEHHOW  TOJIMTHUKA B 0O0JacTH
HEpProcOepeKeHHUS.

-1 cTyfeHToB cnernuanbHocTu 1-70 03 01 ABTOMOOMIIBHBIE JOPOTH:

[1K-16. PazpabatpiBath 2HEprocOeperaroniue TEXHOJOTUU  TMOTyYCHUS
CTPOUTEIHHBIX MAaTEPHAJIOB.

[1K-32. TTons3oBathcest ro0ansHBIMU HHGOPMAIIMOHHBIMU PECYpPCaMU.

[1K-46. YMmeTh paboTaTh ¢ 0OaHKOM JIaHHBIX HOPMATHUBHO-TEXHUYECKUX
JIOKyMEHTOB JIOPOXKHOTO XO3SIICTBA.

B pesynbTaTte n3ydenust yaeOHOM TUCITUTIIMHBI CTYICHT JTOJDKEH:

3HATh:



- CBOHMCTBa BO300OHOBJIIEMBIX W HEBO30OHOBIIIEMBIX JHEPTETUUYECKUX PECYpPCOB
PecniyOnuku benapych U X IpUpOIHBIN TOTEHIIUA;

- HACTOYHHUKM BTOPUYHBIX HHEPreTHUYECKUX PECYpCOB, HAMNPABICHUS UX
UCIIOJIb30BaHUs;

- OpraHu3alMI0 U YINpaBJIEHUE SHEProcOEpeKEHWEM Ha IMPOU3BOACTBE IMyTEM
BHEJIPEHUSI HHEPreTUYECKOr0 MEHEKMEHTa [0 OIleHKe dA(PPEeKTUBHBIX
WHBECTULIMI B 3HEprocOeperamme MeponpusITHsI Ha OCHOBE aHaJIN3a 3aTparT;

YMETh:

- OSKOHOMHO M palMOHAJIBHO HCHOJIb30BaThb BCE BHUJbl SHEPrUU Ha pabodem
MECTE;

- paccudThIBaTh 3HEProd(P(HEKTHBHOCTh HIHEPTrOYCTAHOBOK M HCIIOJIH30BAHMS
BTOPUYHBIX SHEPIrETUYECKUX PECYPCOB;

BJIAJICTh:

- OCHOBHBIMM  NpUEMaMH TI0  BBISIBICHUIO W  BHEAPEHHUID  HOBBIX
9HEProdHEKTUBHBIX TEXHOJIOTUN B Pa3IUYHBIX OTPACIAX XO34MCTBA, a TAKXKE
HETPAJULIUOHHBIX U 3KOJIOTUYECKH YUCTHIX SHEPrOMCTOUYHHUKOB;

- TpUeMaMU U CPEJACTBaMU  YIpaBieHUS  SHEProd(PEKTUBHOCTHIO |
sHEprocOepeKCHUEM;

- MPEICTAaBICHUSIMU O COBPEMEHHBIX IMpUEMaxX U CPEACTBaX YIPABICHUS
sHEprocOepeKCHUEM;

- OCHOBHBIMH MPUEMaMHU OCYIIECTBICHHUS SHEPreTUUECKOT0 aHaIu3a.

CBsi3U ¢ IpyrUMU Y4EOHBIMU TUCIUIIMHAMU, HEOOXOJUMBIMHU ISl U3YyUCHUS

TUCHUTUIMHBL « OCHOBBI 9HEProCcOEPEKEHUS» . BBICIIIAs MaTEMaTHKa.

s 3aKperuieHus TEOPETUUECKOTO MaTepuaia MpelyCMOTPEHO MPOBEICHUE

MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUMN MO KITIOUYEBBIM TEMaM.

B cooTBeTcTBUU ¢ y4eOHBIMU TIJIaHAMU HA U3YYCHHUE YUEOHOM MUCIIUILTAHBI

«OCHOBBI IHEPTOCOEPEIKEHUS OTBOIUTCS:



[1nan yueOHOM NUCIUTIIUHBI
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JUTS THEBHOM (DOPMBI MOTYUYEHUS BBICIIETO 0Opa30BaHUS
1-37 01 06 Texuuueckas
JKCILTyaTaIus 21 31]60(15(32|16| 16 | - - - 3a4er
aBTOMOOWIICH
1-6901 01 ApXUTEKTYpa 519148 | 1|30 |16 14 | - - | - 3a4eT
1-69 01 02 ApXI/ITeKTVyprII/I ol 3|54l 2130016141 - | saueT
JU3aiH
1-70 02 01 [IpomblinieHHOE U
TpaXXKIaHCKOE 213|642 |34,18| - |16 | - - 3a4er
CTPOUTEIIBCTBO
1-7003 01 |ABromobOunbHbIe topory| 3 | 5 |56 | 1 |34 (18| - |16 | - | - 3a4yeT
1-70 04 02 | Tennora3zocHaOXeHHE,
BeHTWIsIUsi moxpana | 3 | 6 |55 (153216 | - | 16| - - 3a4yer
BO3IYIIIHOTO OacceiiHa
JUIs1 3a04HOM (DOPMBI MOJTYUEHUS BBICILIETO 00Opa30BaHuUs
1-70 02 01 IIpombinuIeHHOE U
TPaXIIAHCKOE 213|642 10,6 | -|4]|-]- 3a4eT
CTPOUTENHCTBO
1-70 04 02 | TemnorazocHaOXeHHE,
BeHTWIsIUsi moxpana | 2 | 3 | 55 |15| 8 | 4 - 4 - 3a4yer
BO3yIITHOTO OacceiiHa
1. COONEPXXAHUE YYEBHOI'O MATEPHUAJIA
1.1. JIEKHMOHHBIE 3AHATHA, UX COAEP)KAHUE
1.1.1. Ilpenmer, 3a7a4u 151 METOAOJIOTHS Kypca «OCHOBBI

sHeprocoepexenus». [Ipeamer, 3amaun u comepkanne Kypca. CBs3b mpenmMera ¢
JIPYTUMU  CHEIUAIBHBIMM  TMpeaMeTaMd.  B3auMOCBS3b  JKOJOTHMH U
sHEeprocOepekeHnsl. DHEPreTHKA, YHEPTOCOEPEIKCHNE U YHEPTETHUECKUE PECYPCHI
(ocHOBHBIC TOHATHS). POJb SHEPTETUKN B Pa3BUTHH YEJIOBEUECCKOTO OOIIECTBA U
ypoBHE e€ro nuBwIM3au. O(PPEKTUBHOCTh HCIHOJB30BAaHUS W TMOTPEOICHUS
sHeprun B Pecmybnmuke bemapych wu  gpyrux  ctpanax. llorenmman
DPHEProcOepekeHrss B PA3JIMYHBIX  OTPACIAX  XO3SIMCTBA:  DHEPreTHKa,
MIPOMBITIUICHHOCTD, CEIHCKOE XO3SIMCTBO, TPAHCTIOPT U T.1I.

1.1.2. TonnuBHO-3HEpreTUYECKHE pecypchl. cTomnaemMbie 1 HEUCTOIIIAEMBbIE,
BO300HOBJISIEMbIE 1 HEBO30OHOBIIIEMbIC YHEPTETUUECKHUE pecypchl. Buapl TorimBa



(TBepaoe, >KHMIKOe, razoo0pa3Hoe, SIEpPHOE), UX COCTaB, TEIJIOTAa CrOPaHUS.
CoOTHOIIEHNE U KATIOPUIHOCTh. Y CIIOBHOE TOIUIUBO. TOIUIMBHO-3HEPTreTUYECKUI
koMiiekc PecrnyOmuku  benapych, NEpCHEKTUBBI €ro pa3BUTHSA. AHaIHU3
notpebnenus: TOP o orpacisam B Pecniybnuke benapyce.

1.1.3. Buasl, crnocoObl TOJIydeHHUs, MpeoOpa3oBaHUS W HCIOJIb30BaHUS
SHEpruM. JHeprus U ee Buabl. HazHaueHue u ucnoib3oBaHue. [IpenmymiecTtBo
AIEKTPUUECKOM dHepruu. TersioBbie U aToMHbIe AekTpuueckue craniuu (TIC u
ADC), ruaposnekrpocraniiuu (I'9C). Korenbubie. Tunoseie cxemsl TOC u ADC.
[TapoTypOuHHBIE KOHJCHCAIIMOHHBIE 3JIEKTPOCTAHIIUU U TEIUIOAJIEKTPOLECHTPAIH
(TOL) ¢ KOMOMHMPOBAHHOW BBHIPAOOTKOM TeIJja W DICKTPUUECKON SHEPruu.
DNEKTPOCTAHIMM C ra30TypOMHHBIMU M MApOTra30BbIMH YCTaHOBKaMH, MUHH-TOL]
KaK HanboJiee 5)KOHOMUYHBIE U MEPCIIEKTUBHBIE CIIOCOOBI TIOTYYEHUS SHEPTUH.

1.1.4. HeTpaquuHOHHBIE UICTOYHUKH 3HEPTUU. BO3MOKHOCTh MCIOJIB30BAHUS
coJHeuHo# sHepruu. [Ipsimoe npeoOpa3oBaHUe CONHEYHON SHEPTUU B TEIUIOBYIO.
Berposnepreruka. Mcronb3oBaHWE DHHEPrUM TE€OTEPMAIbHBIX BOJA. OHEPrUs
ouomaccel. ictounnky 6uoMacchbl M Mpou3BoAUMbIE OHoToIMBa. Mcnons3oBanue
CEJIbCKOXO3SIIICTBEHHBIX T'OPOJCKUX OTX0A0B (OmosHepreruku). Kmaccuduxamms
BTOPUYHBIX SHEPIETHYECKUX PeCcypcoB. VICTOYHMKHM BTOPHYHBIX SHEPreTUYECKHUX
pecypcoB M uX ucnonb3oBaHue. KoMOMHMpOBaHHAs CXe€Ma MCIIOJIb30BAHUS
TEIJIOBBIX BTOPUYHBIX SHEPTOPECYPCOB.

1.1.5. TpanciopTpoBaHHE€  TEIUIOBOM M JJIEKTPUYECKOW  DHEPrUH.
Onextpuyeckue cetu. llorepu sHepruu mpu TPaHCIOPTHPOBKE 3IIEKTPOIHEPTHUU.
KauectBo snektposnepruu. Jlunuum snexrponepenaun. Teruoseie cetu. Ilorepu
HHEPruu MpU TPAaHCHIOPTUPOBKE Teruia. KauecTBo TeruoBoi sHeprun. CTpyKTypa
TEIJI03JIEKTPONIOTPEOIICHHUS.

1.1.6. DHeprocOepexeHne B 3AaHUSIX U COOPYKECHHsIX. TerioBsie MOTEpU B
neTansx crpoeHuil. OddexkTuBHAsS TEIJIOM3ONANMS 3aHUA U COOPYKEHUH.
Koadpounuent teronepenaun. OCHOBHbIE NPUHIUIBI JTOCTHXKEHUS HU3KOTO
sHepronoTpednenns. HapyxHble CTE€Hbl, OKHa M TEIUIO3AIIUTHBIE CTEKIIA.
[IpenoTBpamienue yreuek Termia. Bo3ayxo- W BETPO3alIUTHBIE OOOJIOYKH.
PannonanbHOE MCIOJIB30BAHUE DJIEKTPUUYECKON M TEIJIOBOW DHEPTUU B OBITOBBIX
Uemsax. BeHTUISIus KUbs.

1.1.7. YVaer wu peryiupoBaHue TMOTPEOJCHUS IHEPropecypcoB. YdUeT
AIEKTPUYECKOW HHEPruu, CHUCTEMbl ydeTa. YUYeT TEIUIOBOM SHEPruu W THUIIbI
npudOpoB, Hcnoiab3yeMbix B PecnyOnuke benapych. OCHOBHbIE METOJBI U MpHU-
OOpBI peryaupoBaHus NOTPEOICHHS TEIUIOBOM SHEPTUU, aBTOMATU3AIUS ITUX MPO-
1ECCOB. DKOHOMUYHBIE HCTOYHHUKH CBETa. JIEKTPOOBITOBBIE MPUOOPHI M HUX
3¢ (PeKTUBHOE UCIONB30BAHUE. YUET pacxoJa XOJOJHOW M TOpsiue BOJBI, y4yeT
pacxojna rasa. [loBbiuenne 3(h(EeKTUBHOCTH CHCTEM OTOIUIEHUS. DHEPTOEMKOCTh
pruOOpOB.

1.1.8. OCHOBBI PHEPreTUYECKOTO ayauTa W MeHemkmeHTa. llemu, 3amaun u
OpraHu3alys SHEPrOMEHEDKMEHTa W  JHeproayaura Ha MPEINpPUATHH.
OHepreTuueckuii OamaHc MNpoMbIIUIEHHBIX npennpuatuil. Crpareruss 00-
clieIOBaHMUsI OOBEKTOB Jisi TMPOBEACHHUS HHEProcOEperaronmx MepOnpusTUi.



OHepreTudeckoe miaHupoBanue. IHHEeKTUBHOCTh UCIIOIB30BAHUS M TOTPEOICHHUS
’HEPTUU B pa3INUHBIX cTpaHax u PecnyOnuke benapycs.

1.2. IPAKTUYECKUE 3AHATUSA, UX COAEP)KAHUE

1.2.1. U3ydyeHne HOpMATHUBHBIX JOKyMeHTOB Pecnybnmuku benapych 1o
porpaMMe SHEProcOepeKeHUS.

1.2.2. [IpuGopsl KOHTPOJII M Yyuye€Ta DSHEPropecypcoB, TEIUIOBOU W
ANEKTPUYECKOU SJHEPTUH.

1.2.3. Onpenenenne mOTEpPh TEIUIA YEepe3 OrPAKIAIOIINAE TOBEPXHOCTH
31aHUM.

1.2.4. 3ddexTrBHOE UCTTONH30BAHNE MIEKTPOHATPEBATEIHHBIX MPUOOPOB.

1.2.5. Onpenenennie  >PGPEKTUBHOCTH  HCTOYHHKOB  DIIEKTPUUYECKOTO
OCBEIIICHUSI.

1.2.6. Onpenenenue 3¢ HEKTUBHOCTH TETUIOU30ISIIMOHHBIX MAaTEPHUAIIOB.

1.2.7. I3y4yeHne METOJIOB AKOHOMHH TeIJIa W DJIEKTPOIHEPTUU B OBITY,
YCTaHOBKA M AKCIUTyaTallsl HarpeBaTelbHbIX IPUOOPOB.

1.3. IABOPATOPHBIE 3AHATHUA, UX COAEPX KAHUE

1.3.1. 3ydenune ycTpoHcCTBa M MpHUHIUIA PaOdOTHl MPUOOPOB KOHTPOJIS U
yudeTa YHepropecypcoB, TETNIOBOM U AIEKTPUIECKON YHEPTHH.

1.3.2. U3y4yeHne KOHCTPYKIMH M TPUHIUIA PaboOThl 3HEProd(p(HEeKTUBHBIX
HACTCHHBIX Ta30BBIX KOTJIOB.

1.3.3. Uzydyenne KOHCTPYKITUN U PabOTH MAPOKOMITPECCUOHHOTO TETIIOBOTO
Hacoca.

1.3.4. 3yyeHne MNpUHIMIOB MpeoOpa3oBaHUs COJNIHEYHOW OJHEPTHH U
OPHEPruM BeTpa B JPYrue€ BHUJIBI DHEPTUM HA MPUMEpPE TeIUOYCTAaHOBOK U
BETPOIHETPOYCTAHOBOK.

1.3.5. UccnenoBanue peXMMOB COBMECTHOM PabOTHI TEPMOPETYJISATOPOB H
HACOCOB C PEryJIMpyeMoi 4acTOTON BpallleHus1 pabouero kKoyueca

1.3.6. UccienoBanue  yaenbHOW  TEIJIOBOM  XapaKTEPUCTHUKH  3JIaHHM
pa3IUYHON KOHPUTYpaIUH.

1.3.7. 3ydeHne KOHCTPYKIIMH U MPUHITUIIA PAOOTHI TETIOYTUIIN3aTOPOB.

1.3.8. H3ydenne paboThl AIEKTPOHHO-KOMMYTHPYEMOTO BeHTHIsITOpa Ebm-
papst co BCTPOEHHOM AJIEKTPOHHUKOM.



2.1. VYYEBHO-METOJIMYECKA I KAPTA YUYEBHOM JIUCLIMITJIMHBI

JUTsl THEBHOU (DOPMBI MOTYUYEHUs BHICIIETO 00pa30BaHUS

1S cTyeHToB cnenranbHocT 1-37 01 06 TexHudeckas sKcruTyaTarus
aBTOMOOWIEH

KonmuecTBo ayauTOpHBIX

=
= 4acoB
=
< ° KomnuuecTtso
5 4 g e qacoB dopma KOHTPOJIS
= Hassanue pazgeina, TeMbl z S > P P
g 15} g & = CaMOCT. 3HaHUU
o = ég = E £ =| pabotsl
: A
S IR IR
an) = B2 olE oo 9
2 xypc, 3-i1 CEMECTP
1 IIpenmer, 3a1aun 1 METONOJIOTHSI 4 2 ITncpMeHHBIN
Kypca «OCHOBBI SHEPTOCOEPEIKECHUSI 3a4eT
ITucemenHsIi
3auetr. OTUeT 1o
2 TonnuBHO-3HEpreTHYeCKue pecypesl | 2 2 4
nabopaTopHbIM
paboTam.
ITucemeHHbBIN
Bunpl, CHoCcoObI IIOJIyYEHMUS, chMe
3auetr. OTUeT 1o
3 |mpeoOpa3oBanmsi © UcCHoONb30BaHus 2 | 4 4
1a60paTOPHBIM
SHEPTHH paboTam.
ITucemenHsId
4 Herpanuumonnsie MCTOMHUKY| 2 4 3aueT. OTYeT 10
DHEPruu 1a00paTOpHBIM
paboTam.
ITucemennsIi
5 TpaHncriopTupoBaHHE  TEIJIOBOM | 5 9 4 3aveT. OTYeT 10
JJIEKTPUYECKON IHEPIUU nabopaTopHbIM
paboTam.
ITuceMenHblit
6 OHeprocOepekeHHe B 3JaHUAX U 5 | 9 4 3a4eT. OTYeT Mo
COOPYXKEHHUAX n1a00paToOpHBIM
paboTam.
ITucemennsIi
7 VY4er u perynupoBaHue MOTpeOIeHUs 5 4 4 3auet. OTYeT 1o
JHEPIOpPECYpPCOB nabopaTopHbIM
paboTam.
8 OCHOBBI IHEPTeTUYECKOTO ayauTa M ) 2 [IucemenHbIN
MEHEHKMEHTA 3a4eT
Hroro 16 | 16 28




Ui cTynenToB crnenuaibHocTu 1-69 01 01 Apxutekty

a

KommgectBo aynuTopHBIX
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b HasBanue paznena, Tembl EElF B| &8 o
o & = | 28| E E| € E| camocT. 3HaHUH
z 5 |S 8|2 2|5 Z| paborm
< &Sl v 8
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5 Kypc, 9-if CEMECTP
1 [Ipenmer, 3aa4u U METO0JIOTHSI 2 IInceMeHHBIN
Kypca «OCHOBBI SHEProcOepesKECHHSI» 3ager
[TuceMeHHbIN
3ayeT. OT4eT No
2 | TomMBHO-3HEPTETHYECKHUE PECYPCHI 2 2 2
nabopaTopHbIM
paboTtam.
[TucrMeHHbIN
Bunpl, CHoco0bI IIOJIy4YEHUS, cbme
3auetr. OTUeT 1o
3 |mpeoOpa3oBaHWST W HCIIOJB30BaHM| 2 4 4
nabopaTopHbIM
SHEPTHH paboTam.
[TucrMeHHbIN
4 Herpanuuunonnsie UCTOMHUKH| 5 4 3ageT. OTYeT Mo
dHEPruu 1a00paTOpHBIM
paboTam.
[TuceMeHHbIN
5 TpancopTupoBaHue  TEILUIOBOM H 2 5 2 3aueT. OT4eT 10O
3IEKTPUUYECKON SHEPTrUun nabopaTopHbIM
paboTam.
[TucrMeHHbIN
6 OHeprocOepekeHHe B 3JaHUSAX U 2| 2 2 3a4eT. OTYeT Mo
COOPYXKEHUAX n1a00paTopHBIM
paboTam.
[TucrMeHHbIN
7 Y4er u perynupoBaHue MOTpeOICHUS 2 5 2 3ager. OT4eT Mo
JHEPropecypcoB n1a00paToOpHBIM
paboTam.
8 OCHOBBI PHEPreTUYECKOTO ayauTa u 2 2 [MucemeHHbIN
MEHEKMEHTA 3a4er
Hroro 16 | 14 18




i cTyeHToB crnenuaibHocTu 1-69 01 02 ApXUTEKTYpHBIN qu3aiiH

KonnuecTBo AyAUTOPHBIX
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P Kypc, 3-if CEMECTP
1 [Ipenmer, 3a1a4u U METOI0JIOTHSI 2 IIncpMeHHBIN
Kypca «OCHOBBI SHEProcOepesKECHHSI» 3ager
ITucrMenHbIi
3ageT. OTYET 1O
2 [[omnMBHO-3HEPTEeTUYECKHE PECYPCHI 2 2 4 A6OpPATOPHENM
paboTam.
Bunbl, CIIocoObI MOJIy4EeHHUS, HHCI’%CHHHH
3aueT. OTYeT 1Mo
3 |npeobOpa3zoBanusi u wWcHoNb3oBaHusA| 2 | 4 4
1a60paTOPHBIM
SHCprH paboTam.
ITucrMeHHbIM
3auetr. OTUET 110
4  HerpaaulMOHHBIE UCTOYHUKH SHEPTUU | 2 2 4 A6OPATOPHLIM
paboTam.
ITucrMeHHbIM
5 [paHCIOpTUpPOBaHME  TEILNIOBOM  H 5 5 4 3ageT. OTYeT 10
3JIEKTPUYECKON SHEPTUU 71a00paTOPHBIM
paboTam.
ITucemeHHbIM
6 DHeprocOepekeHHe B 3JaHUSAX U 5 | 9 9 3ageT. OTYeT Mo
COOPYXKEHUAX n1a00paToOpHBIM
paboTtam.
ITucrMeHHbIM
7 Yder u peryiaupoBaHue NOTpeOSIeHUs 5 2 4 3auer. OTYeT 1o
JHEPIOpPECYpPCOB nabopaTopHbIM
paboTam.
8 DCHOBBI SHEPreTHYECKOro ayauTa Hu ) 2 ITucemennsIi
MEHEKMEHTA 3a4eT
Hroro 16 | 14 24




s ctynenToB crnenuainbHocTu 1-70 02 01 IpombiiieHHOE U FpakIaHCKOe

CTPOUTENBCTBO
g KonunuecTBo ayauTOpHBIX
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2 Kypc, 3-ii CEMECTp
1 [Ipenmer, 3agaum W METOAOJIOTHS 2 ) IInceMeHHBIN
Kypca «OCHOBBI SHEPTOCOEPEKECHUSD) 3ager
[TucsrMeHHbIN
3aueT. OTYeT 10
2 |TonnuBHO-’HEPreTUYECKUE PECYPCHI 2 2 4
MPaKTHIECKAM
YIPAKHEHHUSIM.
[TucsrMeHHbIN
Bunpi, CIIocoObI MOJIyYEeHHUS,
3auetr. OTYeT no
3 |mpeoOpa3oBaHusi W HCHONB30BaHHsA| 4 4 6
MPAKTHIECKAM
SHeprin YIPaXHEHUSIM.
[TucemMeHHbBIN
3aueT. OTYeT 10
4 |HerpaguunOHHbIE HCTOYHUKH SHEPTHUU | 2 2 4
MPAKTHYECKUM
YHOPA)KHCHUSIM.
[TucsrMeHHbIN
5 TpancmopTupoBaHue  TEILUIOBOM U 5 5 4 3aueT. OTUeT no
ANEKTPUUECKON IHEPTUU MPaKTHIECKAM
YIPAKHEHHSIM.
ITuceMeHHbBIN
6 OHeprocOepexeHne B 3/aHUAX U 9 5 4 3ager. OTUYeT 110
COOPYKEHUAX MPaKTHIECKAM
YHOPAKHCHUSIM.
ITucemMeHHbBIN
7 Y4er u peryaupoBaHue MOTPeOICHUS 2 4 4 3aueT. OTUeT Mo
SHEPropecypcoB MPaKTHYECKUM
YIPAKHEHHSIM.
8 OCHOBBI SHEPreTHYECKOT0 ayAuTa | 2 ) [MuceMeHHbIN
MEHEKMEHTA 3a4eT
Uroro 18 16 30




1t ctynenToB cnenuaigbHocTu 1-70 03 01 ABTOMOOMIIBHBIE TOPOTH

% KonudecTBo ayTUTOpHBIX
8 4acoB
%ﬁ Z = L KOT;:(:;TBO dopMa KOHTPOJLL
5 Hassanue pasgena, TeMbl g § i CAMOCT. S—
g E g : é : E g paGoTHI
3 FEEEIEEIER:
T == SISy @
B Kypc, 5-if CEMECTP
1 [I[penmer, 3amaun W METOMOJIOTHS 2 ) ) IIncbMeHHBIN
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[lucbMeHHbIH
[ ONIMBHO-?HEPTETUUECKUE PECYPCHI 2 2 4 ;11?&8;;?;;0
yIIPaXKHCHUAM.
Bunbl, CIIOCOOBI MOJIY4YEHHS, HHCI’M‘gIHI’M
IpeoOpa3oBaHUsT W  HUCHOJb30BaHUA| 4 4 4 ;giTT'quT:If;MHO
)HeerH yHIPa)KHCHUAM.
[licbMeHHBIN
HeTpaauyoHHBIC UCTOYHHUKYU DHEPTUU | 2 2 4 ;i)zelcTT'ngT;f;Mno
YIIPAXKHCHUAM.
[licbMeHHBIN
[paHCIOpTUPOBaHUE  TEIUIOBOM  H 5 5 4 saueT. OTUeT 1o
PIICKTPUYECKON SHEPTUH [PaKTUYECKHM
yIIPaKHEHUSAM.
[[MCEMEHHBIN
DHeprocOepekeHHe B 3/aHUSAX U 5 5 5 sager. OTUET 110
COOPYKEHUAX [IPAKTUYECKUM
yIIPaKHEHUSAM.
[lucbMeHHBIN
Yder m perynupoBaHue MOTpeOIEHUS 5 4 5 sayer. OTUeT MO
BHEPIOpPECYPCOB [PaKTUYECKHM
yHIPaKHCHUSM.
OCHOBBI YHEPreTHUYECKOro ayaura u 2 ) 2 IIncemenHbIN
MEHEI>KMEHTA 3a4eT
Hroro 18 16 22




st cryaeHToB cnenuanbHocTy 1-70 04 02 TemnorazocHabxenue,
BEHTHUJISALMS U OXpaHa BO3YIIHOTO OacceiiHa
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Kypca «OCHOBBI YHEPTrOCOCPEIKEHUS 3a4eT
IIncrMmennsblit
zager. Oruer
2 | TomnmuBHO-?HEPTrEeTUYECKHE PECYPCHI 2 2 4 o
MPaKTHIECKAM
YIPKHCHUSIM.
IIncrMmennsblit
Buel, CIIOCOOBI MOJTYyYCHHUS, 3ayer. Ortuer
3 |mpeoOpa3oBaHMsT W HUCIOJIb30BaHUs| 2 4 4 o
SHEPIruu MPaKTHIECKUM
ynpa)KHCHI/ISIM.
IIncrMmennsblit
Herpanuimonueie HCTOYHUKU sazer.  Orger
4 2 2 4 1o
SHEPTUU
MPaKTHIECKUM
ynpa)KHCHI/ISIM.
IIncrMeHHblit
TpancriopTupoBaHHe  TEIUIOBOM  H sager.  Orver
2 JIEKTPUYECKON DHEPTUU 2 2 4 1o
SJICKTPUICCKOM SHEP MPaKTHIECKUM
ynpamHeHI/mM.
IIncrMeHHblit
DOHeprocOepekeHHE B 3JaHUSAX U sager.  Orver
6 Cco0 SHUAX 2 2 3 1o
pyx NPaKTHYECCKUM
ynpamHeHI/mM.
IIncrMeHHblit
3ager. OTuer
7 VYyer u perynupoBaHue MoTpedieHus 5 4 2 o
HEpT B
SHEpropecypeo NPaKTHYECKUM
pra)KHeHI/IHM.
8 OCHOBBI 3HEPreTUYECKOTO ayauTa M 2 2 ITnceMeHHbIH
MeEHeKMEHTAa 3a4eT
Utoro 16 16 23




2.2. YYEBHO-METOJUYECKAS KAPTA YYEBHOM JUCLIUITINHbBI
JUTS 3204HOM (hOPMBI TTOJIYYEHHS BBICILIETO 00pa30BaHuUs

1S ctyneHToB cnenuainbHoctu 1-70 04 02 TermorazocHa0xkeHue,
BEHTWJISIIIMS ¥ OXpaHa BO3IYIIHOTO OacceitHa
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[TucbrMeHHbIN
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3. ”TH®OOPMAIITMOHHO-METOJJUYECKA S YACTH

3.1. [lepeuenp mautTepaTypbl (y4eOHOHM, y4eOHO-METOAMYECKON, HAy4HOM,
HOPMAaTHUBHOM, JIp.)

OcHoBHas:

1. Mapxouxu#t, S.JI. OCHOBBI 3KOJIOTMM M 3HeprocOepexeHus: ydeo,
noco6wue / S.JI. Mapxoukuii - MuHck : Beimaiimas mkona, 2014 - 287 c.: ui.

2. MokpeHko U.M., [lenery JI.B. OCHOBEI HKOJIOTHUH u
sHeprocOepexkenus: ydeO.-meton. Ilocobme nmis CTYOEHTOB CHEIHMAIBHOCTH
«DKOHOMHKA M OpraHu3alus Mpou3BOACTBa. — M-Bo oOpa3oBanus PecryOmmku
benapych, ['omens: benl VT, 2014.

3.  AngpwxueBckuii, A.A. DHeprocOepe:keHHE U DHEPreTUYECKHil
MEHEKMEHT: yueOHuk / A.A. AuapwxkueBckuii, B.1. Borogun. - Munck: BI'TY,
2003.

4., Cesepsaun, B.C. OcHoBbl 3Heprocoepexxenus: kypce jekmuii / B.C.
Ceepsnnn, U.A. YepuukoB, M.C. I'opbaueBa. — bpect: uznarensctBo BI'TY,
20083.

5. OO0 sHeprocoepexxeHnu [DIeKTpoHHBIN pecypc]: 3akoH Pecn. benapych
ot 8 stHB. 2015 r. Ne 239-3 // Dranon-benapych / Ham. Llentp npaBoBoi uH(pOpM.
Pecn. benapycs. - MuHck, 2015.

6. TocymapctBeHHas mporpamma «IHeprocoepexenue» Ha 2021-2025
rojbl (B pegakiuu nocranoBiaeHus CM Pb ot 24.02.2021 Ne103).

JlonmoaHUTEIbHAS

1. Hagomra, A.W. Ouenka crocoboB nepeaadu 3JI€KTPOIHEPTUU: METO/I,
nocodbue / A.W. HaBoma [u ap.]. - Munck: BI'YUP, 2007.

2. IlpuBanosa, JLA. Onpenenuthb peanbHbIN IIOTEHIHAII

HEprocoOepekeHns MOMOXKET dHepreTruueckoe odcnenoanue / JI.A. Ilpusanosa //
OueprosddextuBHOCTh. — 2020. — Ne4.,

3. Hanunesckuii, JI.LH. IlepcnexktuBbl © HampaBieHUS Pa3BUTUA
sHeproaddexTuBHOTO cTpoutenbctBa B PecnybOnmke bemapycs /  JLH.
JNanunesckuii / JueprosddextuBHoCTh. — 2020. — N4,

4. Pomamko, A.B. Pa3zpaboTka HOBBIX TMOJXOJOB K TOBBIIICHUIO
HEProdhHEKTUBHOCTH MHOTOKBAPTUPHOTO KWMIIHOTO (oHaa B PecmyOnmke
benapycs / A.B. Pomamiko // DHeproadgdektuBHOCTh. — 2019. — Ne5.

5. Morunenko, A.B. BerposHepretuka: aujepbl MPOU3BOACTBA, HOBbBIC
BETpOMapKH, cTpaTerus 0€30TXOMHOIO *KU3HEeHHOro uukia / A.B. Morunenko //
Dueprocoepexenue. — 2020. — NoS.

6. HeanumkoB, E. KoMiuiekcCHOE TOBBIIICHHE SHEPromoTeHIIMAa
npombinuieHHoro npennpusatus / E. UBanunkoB, A. AneitnukoBa, M. Cagko, O.
['y6apeBuu // ueproadpdextuBHOCTh. — 2019. — No5.

3.2. IlepedeHb cpecTB AMATHOCTUKH PE3YJIbTaTOB YUEOHOM eATEIbHOCTH
JUi TMarHOCTUKY pe3yJIbTaTOB YUYEOHOM NeATEIbHOCTH UCTIOIb3YIOTCS:
[TuceMeHHBIE OTUETHI MO0 AYAUTOPHBIM MPAKTUYECKUM YIIPAKHEHUSM.
[TucbMeHHBIE OTYETHI TIO TAOOPATOPHBIM PabOTaM C MX YCTHOM 3aIUTOM.
3. [TucbMeHHbIN 3a4eT.
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3.3. Metoauyeckre pPEKOMEHJIAIMK 110 OpPTraHW3alli U BBIMOJHEHUIO
CaMOCTOSITeTILHOM PabOThl 00YUaIOIIMXCS MO0 YICOHOM TUCITUTIIINHE

JUIS1 THEBHOM (POPMBI TTOJTYUEHHMSI BBICIIIETO 00pa30BaHMs
Ne m/m Hassanue paznena, TeMbl Howmep nureparypsl u3 cimcka
[Ipenmer, 3agauu U MeToAo0rus Kypca «OCHOBBI
1 PEAMET, 331 A My OcHoBHas: 1,4, 5,6
IHEProCOEPEIKECHUS
2  |TomIMBHO-3HEPreTUYECKHE PECYPCHI. OcHoBHast: 1, 2, 3
Bunel, cmocoObl  ToONydeHHs, TpeoOpa3oBaHUS U
3 AEL, yd i peobp OcnoBHas: 1,2, 4
VCIOJIb30BAaHUS SHEPTHH
OcHoBHas: 1,2, 3,5
4  |HerpaaWIMOHHBIC UCTOYHUKU YHEPTHH
JlononuurensHas: 4
. . OcnoBHas: 1, 2, 4
5 |TpancmopTupoBaHHE TETIOBOM U AJIEKTPUUECKOU SHEPTUH
JlononuurensHas: 1
6 |DHeprocOepekeHHE B 3[IaHUSX U COOPYKESHHUSIX Ocrosuas: 1, 2, 4
p p A pyx JononmauTenpHas: 2, 4, 6
7 |Yder u peryaupoBaHHe MOTPEOICHUS SIHEPTOPECYPCOB Ocrosnas: 1, 3, 4, 3
perymp p propecyp JomonaureneHas: 2, 4, 5
OcnoBHas: 3, 4
8 |OCHOBBI SHEPreTUYECKOr0 ay/INTa 1 MEHEHKMEHTA
JlononuurensHas: 2, 6
JUIs1 3a04HOM (hOPMBI MOJYYEHUS BBICIIETO 00Opa30BaHUs
Ne ni/mn Hazpanue pa3zzgena, TeMbl Howmep nurepatypsl u3 crucka
1 TomnuBHO-3HEpreTuueckue pecypcbl. HerpanuunonnsieOcHoBHas: 1, 2, 3, 5
VCTOYHUKU YHEPTHH JononuurenpHas: 4
Bunapl, cmocoObl  mosmydyeHus, mnpeoOpa3oBaHHS U
BT, i ’ peobp . OcnoBHas: 1, 2, 4
2 |UCTIONB30BaHMSI JHEPrHMH. T[paHCHOPT TEIJIOBOW W
N JononHutenpHas: 1
AIEKTPUUYECKOIN YHEPTUH.
3 DHeprocOepexeHrne B 3JIaHUSAX U COOpykeHHsX. YuerT u|OcHoBHas: 1,2,4,5
perynupoBaHue MOTPeOIICHUs] YHEPTOPECYPCOB JlononnurensHast: 2, 4, 5, 6
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