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Beenenue

CaMocTosTenbHas paboTa 1Mo AMCLUUIIMHE « DHEProyCTAaHOBKM Ha OCHOBE BO3-
OOHOBJIIEMBIX BUJIOB SHEPTUN» PErVIAaMEHTUPOBaHA YUEOHBIM IJIAHOM I10 HalpabJie-
HUIO noArotoBku 13.03.02 «DOnekTpo3HEpreTuka U 3JIEKTPOTEXHUKA», MMOITOMY SB-
JSI€TCSl OJJTHUM M3 BUJOB Y4E€OHBIX 3aHATUN CTYJEHTOB, KOTOPOMY OTBOJUTCSI OKOJIO
70 % y4eOHOro BpeMEHHU, ONPEAeNIIeMOro cTanaapToM. OCHOBHBIE 33J]Ja4l CAMOCTO-
ATEJIIbHOU pabOThI:

- pa3BUTHE U MPUBUTUE HABBIKOB CTYJIEHTaM CAMOCTOSTEIbHON yueOHOU pabo-
THI U (hOpMHUPOBaHKE MOTPEOHOCTEH B caM000pa30BaHNH;

- OCBOEHHUE COAEPKaHUA TUCUUILIMHBI B PAMKaX TEM, BRIHOCUMBIX Ha CAMOCTOSI-
TEJIbHOE U3yYEHUE CTY/ICHTA;

- OCO3HaHHE, YIIIyOJICHHE COAEP)KaHHUSI U OCHOBHBIX IOJIOXKEHHUI Kypca B XOJ€
KOHCIIEKTUPOBAHUS MaTepuaia Ha JIEKIMIX, OTpa0OTKU B X0J1€ TIOJTOTOBKU K CEMU-
HapCKUM U ITPAKTUYECKUM 3aHATUSM;

- HCIIOJIb30BAaHME MarepHajia, COOPAaHHOTO U MOJYyYEHHOrO0 B XOJE CaMOCTOS-
TENbHBIX 3aHATHUH, PU HAMCAHUU KYPCOBBIX U TUIUIOMHOW padoT, ans 3¢ ¢deKTuB-
HOM MOJATOTOBKM K UTOTOBBIM 3a4€TaM U 3K3aMEHaM.

B pesynbrare camocTOATENbHONH pabOThl CTYAEHTHI MPUOOPETAIOT AOIOJIHHU-
TEJbHBIE JUII W3Y4YEHHUS BOIIPOCOB IIEPCIIEKTUBHOIO PAa3BUTHUS CPEACTB IEpeNadu
ANEKTPOIHEPTUH, UX MPOEKTUPOBAHUS M SKCIUIyaTaldyd 3HAHUS OCHOBHBIX HOpMa-
THUBHBIX JIOKYMEHTOB IPOEKTHO-KOHCTPYKTOPCKOM, MPOU3BOCTBEHHO-
TEXHOJIOTHYECKOW M JAPYTHX BUAAX NMPOPECcCHOHANBHON NedarenbHocTH. [Tprnobpera-
0T YMEHUS MPUMEHATh COBPEMEHHBIE METO/bl U CPEICTBA MCCIEIOBAaHUS, IPOEKTH-
pOBaHUs, TEXHOJOTMYECKOW MOJATOTOBKM MPOM3BOACTBA U AKCIUTyaTallMH AJIEKTPO-
HSHEPreTUYECKUX U DJIEKTPOTEXHUUYECKHX O00BEKTOB. OBIaeBalOT MPOrpPAMMHBIMU
CpEICTBaMU JJIsl pelIeHUs MPOPECCHOHANBHBIX 3a/1a4 B 00JIaCTH 3JIEKTPOIHEPTrEeTHKU.



1 UcTtounuku uHGoOpMaIIUA ¥ CAMOCTOSITEIbHASI PA00Ta CTyJeHTAa ¢ HUMH
1.1 PabGoTa cTyJIeHTa ¢ KHUKHBIM (DOH0M OUOJIHOTEK

ConeprxaHue ayaAuTOPHON U BHEAYAUTOPHOM CaMOCTOATEIHLHON pabOThI CTYACH-
TOB ONPENESAETCS B COOTBETCTBUM C PEKOMEHIYEMBIMU BUJIAMU Y4E€OHBIX 3aJaHUM,
Npe/ICTaBIICHHBIMU B pabouelt nmporpaMMe yuyeOHOM AUCHUIUIMHBL. CaMOCTOATENbHAs
paboTa C KHUTOMW, KaK MEPBOMCTOYHUKOM, TTIOMOTAET CTYICHTaM OBJIAJETh, 3aKPEIl-
JISITh ¥ CUCTEMATU3UPOBATH 3HAHUS TIPH TOMOIIIH:

- YTeHUS TeKcTa (yueOHHMKA, IEPBOUCTOYHHUKA, TOMOJHATEILHON TUTEpaTyphl U
T. 1.);

- COCTaBJICHHsI TUUIaHA TEKCTa, rpaduIecKOro M300paKeHUsT CTPYKTYPhI TEKCTA,
KOHCIICKTUPOBAHMSI TEKCTA, BBIMMHCKU U3 TEKCTA U T.1.;

- pabOTHI CO CITPAaBOYHUKAMU U APYTON CIIPABOUHOM JIUTEPATYpPOH;

- 03HAKOMJICHHSI C HOPMATUBHBIMU U MIPABOBBIMU JJOKYMEHTaMU;

- y4eOHO-METOIMYECKON U HAyYHO-UCCIIeI0BATEIHLCKON PabOTHI;

- HCTIOJIH30BaHUS KOMITBIOTEPHOM TeXHUKU U HTepHeTa u Jp.;

- 00pabOTKM TEKCTa U MOBTOPHOM pabOTOM HaJl y4eOHBIM MaTEpHUaIOM YYeOHU-
Ka, MEPBOMCTOYHHUKA, IOMOJHUTEIHLHON JIUTEPaTyPhl, ayJAHO U BUIC03AIHUCEH;

- IOJITOTOBKM OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI U AHAIMTUYECKON 00pabOTKU
TEKCTa;

- TIOJITOTOBKA MYJIbTHMEIHA NPE3EHTAIlMN U JTOKJIAJ0B K BBICTYIUICHUIO Ha Ce-
MUHape (KOH(pEepeHUH, KPYIJIOM CTOJIE U T.11.);

- MOJTrOTOBKa pedepara U cocTaBieHrue Oudnrorpaduu UCIOJb30BAHHBIX JIUTE-
paTypHBIX HCTOYHHKOB.

B pe3ynbTaTe dTeHHsI KHUTH Y CTYyICHTOB (DOPMUPYIOTCS YMCHHS:

- pelIeHUs] CUTYallMOHHBIX 33/1a4 U YIIPAXXHEHUH TI0 00pasity;

- BBITIOJTHEHHSI pacueToB (rpaduyecKue U pacueTHbIE paboThl);

- MIOATOTOBKU K KOHTPOJIbHBIM paboTam;

- IOATOTOBKU K TECTUPOBAHUIO;

- TIPOEKTUPOBAHUSA M MOJCIIMPOBAHUS PA3HBIX BUJIOB U KOMIIOHEHTOB Tpodec-
CHMOHAJIbHOM JICSATEIILHOCTH;

- POBECHUS OTBITHO-3KCIIEPUMEHTAIBHBIX pPadoT;

- aHaM3 MpodheCCHOHATBHBIX YMEHHUI C MCIIOJIh30BAHUEM ayIH0 — U BUACOTEX-
HUKH | JIp.

[TpeanonoXuTeTsHO CTYICHTHI By3a YK€ 00J1a1al0T HaBBIKaMU BHUMATEILHOTO,
THIATEIHPHOTO ¥ COCPEOTOYCHHOTO YTeHHS. He mpoImyckaroT HEMOHATHBIE MecTa, 00-
TYMBIBAIOT MPOYMTAHHOE M HE MPOITYCKAIOT a03aIlbl, JOYNUTHIBAIOT TEKCT A0 JOTHYE-
CKoro koHa (taoauma 1).

®oH1bl OMOTMOTEK HEMPEPHIBHO MOTMOIHSIIOTCS, HO yMenas padoTa ¢ mpeaMeT-
HBIMHU KaTaJIOTaMH W TIOWCKOBOW CHUCTEMOM COKPATHT JO MUHUMyMa BpeMsl MOHMCKa
KHUTU (DJIEKTPOHHOTO pecypca). OTMETHUM, YTO AJIEKTPOHHBIE PECYPChI yUeOHBIX Ma-
TEPHUAJIOB 110 BCEM CIIeIUAIIbHBIM JUCIUIUIMHAM Kadeapbl



Ta6muna 1 — Tepmunst u onpeaenenus (mo [OCT P 51237-98)

No Tepmun Onpenenenue

1 |Berep JIBr>keHne BO34yXa OTHOCUTEIBHO 3EMHOM IIO-
BEPXHOCTH, BBI3BAHHOE HEPABHOMEPHBIM paclipe-
JieJIeHneM aTMOC(hEpHOTrO JABJICHUS U XapaKTepHu-
3YIOILIEECs] CKOPOCTBIO M HAIIPABJIEHUEM.

Berposnepreruka OTpaciab PHEPreTHKH, CBA3aHHAs C pa3paboOTKOU

METOJIOB U CPEJICTB MpeoOpa3oBaHUs SHEPTUU BET-
pa B MEXaHUYECKYI0, TCIUIOBYIO WJIHM DJIEKTpHYE-
CKYIO SHEPIHIO

3 |Berpo-arperar (BA) Cucrema, cocTosIas U3 BETPOJBUraTENsl, CUCTEMBI
nepeaadyd MOUIHOCTH M NMPUBOJUMMON UMHU B JIBU-
KEHUE MAILMHBI (JIEKTPOMAIIMHHOTO IFe€HEpaTopa,
Hacoca, Komrnpeccopa H T.11.)

4 | CeteBoil BETPOIJICK- BA ¢ snexTpoMamMHHBIM T€HEPATOPOM, NpEIHa-

TPUYECKHUM arperar 3HAYEHHBIN U1 pa0dOThl MapaJJIeNbHO C AJIEKTPH-
YECKUMH CETSIMH, MOLIHOCTb KOTOPBIX SIBIISETCA
OeCKOHEYHO OOJIBIION WM OOJIBIIEH, HO COM3MeE-
PUMOI IO CPAaBHEHHIO C MOITHOCTBIO BA.

S5 | ABTOHOMHBIH BeTpo- | BA ¢ 3JeKkTpOMalIMHHBIM T'€HEpAaTOpPOM, MpeaHa-
AIIEKTPUYECKUI arpe- | 3HAYEHHBIN JIJIS 3JIEKTPOCHA0KEHUS TOTpeOUTENeH,
raTt HE UMEIOIIUX CBS3H C AIEKTPUIECKON CETHIO.

6 |Berposneprernye- Kommiekc B3auMOCBSI3aHHOTO O0OpYIOBaHHS U
CKast YCTAaHOBKA | COOPYXKEHHUM, MpeAHa3HAYeHHBIN ajid mpeoOpaso-
(B2Y) BaHUs YHEPTUU BETpa B APYrUe BUAbI SHEPTHUU (Me-

XaHUYECKYI0, TEMJIOBYIO, JJIEKTPUUECKYIO U JIp.)

7 | Berpo-Mexanuueckas BOYVY, npeana3znauenHas ajisi mpeoopa3oBaHuUs BET-

YCTaHOBKA POBOIl DPHEPrMM B MEXAHUYECKYH ISl IMPUBOAA
Pa3IMYHBIX MalIuH (HacoC, KOMIIPECCOop U T.J1.).

8 |Berpo-TemnoBas BOYVY, npegnazHaueHHas Jisi HEMOCPEICTBEHHOIO
YCTaHOBKA npeoOpazoBaHusi BETPOBOI 3HEPIUU B TEIIOBYIO.

9 | BerposnekTpudeckas B3V, npenna3znaueHnnas s mpeoOpa3oBaHUs BET-
yCTaHOBKA POBOI 3HEPTUH B JIEKTPUUYECKOIO C MOMOIIBIO CHU-

CTEMBbI T€HEPUPOBAHHUSI DJIEKTPOIHEPTUU.
10 |'ubpunusie BOY Cucrembl, cocrosime u3 BOY u kakoro-mu6o

JPYroro UCTOYHHUKA SHEPTHH (IU3EIIBHOTO, OCH3H-
HOBOTO, Ta30TYpOMHHOTO aBUTATeNel, (POTOAICK-
TPUYECKUX, COJHEYHBIX KOJUIEKTOPOB, YCTAaHOBOK
€MKOCTHOTO,  BOJOPOJHOTO  aKKyMYJMPOBaHUS
CKaTOro BO3MyXa W T. 1.), UCTIOJb3YEMbIX B Kade-
CTBE PE3EPBHOIO WJIM JIOMOJHUTEILHOTO WCTOYHU-
Ka 3JIEKTPOCHAOKEHHUS MOTpeOUuTemne.




[Tponomkenne Tabnuipl 1

No Tepmun Onpenenenue
11 | BerpoanexkTpuueckas DNeKTpOCTaHIMs, COCTOAIlAs M3 JBYX U Ooiiee
ctanius (BOC) BETPOAJIEKTPUYECKUX YCTAHOBOK, NpPEIHA3HAYCH-
Hasi JUIs TIpeoOpa3oBaHUs PHEPrUU BETpa B DJIEK-
TPUYECKYIO SJHEPTHUIO U Mepeaady €€ NOTPEOUTEIIO.
12 | BerponBurarenb YcTpolicTBo [yt MpeoOpa3oBaHusl BETPOBOU dHEP-
(BAO) TMU B MEXAHUYECKYIO DHEPTHIO BPAILECHUS BETPO-
KoJIeca.
13 |lopusonTtansHo- oce- | BJI, y koToporo och BpalieHusi BEeTpoKojeca pac-
Boil BJ] II0JIOYKEHA BETpA.
14 | BepTukaiabHO-OCEBOI B/I, y koTOpOoro och BpallleHUs BETPOKOJIECA pac-
B/I MOJIOKEHA TMapajuleIbHO WA MOYTH HapajuleIbHO
BEKTOPY CKOPOCTH BETPA.
15 | Berpoxkoneco (BK) JlomactHast cucTtemMa BETPOJBHUIATENs, BOCIPUHU-
Maronias a’poJANHAMUYECKHE HArPy3KH OT BETPO-
BOT'O MOTOKA M MpeoOpa3yrolas 3HEPruio0 BETpa B
MEXaHMYECKYIO SHEPIUIO BPAIICHUS BETPOKOJIECA.
16 | Auamerp BK JluaMeTp OKpYXHOCTH, OIUCHIBAEMBIN Hambosee
yAaJIeHHBIMU OT ocH BpaieHust BK yactsamu nona-
CTEH.
17 |Owmeraemas miomanp | ['eomerpuyeckas npoekius miomaan BK Ha mioc-
BK KOCTb, MEPIEHAUKYIAPHYIO BEKTOPY CKOPOCTH
BETpA.
18 |Jlomacts BK CocraBHasg 4acte BK, cospmaromas Bpamaronmn
MOMEHT.
19 |TomoBka (ronmona) | CocraBHas 4YacTh BA ¢ TOpH30HTAIBHO-OCEBBIM
B/ B/I, B koTopom pa3mernieHsl 35emMeHTsl onop BK,
CIIM, CI'2D, cucrema opueHtaiuu BK Ha
HaIpaBJICHUE BETpA U pyrue 3neMeHTsl BJI.
20 |Cucrema mnepenaun | Kowmruiekc yCcTpOWCTB isl TIepeaadyd MOIIHOCTH OT
mortHoctu (CIIM) BAJIa BETPOKOJIECA K BaJy COOTBETCTBYIOLIEH Ma-
IIMHBI BETpoarperaTa ¢ MOBBIIIEHUEM WU 0€3 To-
BBIIIIEHUSI YaCTOTHI BpaIlleHUs Bajia 3TOW MaIlIMHBI
21 |Cucrtema reHepUpO- | ODJEKTPOMAIIMHHBIA TeHepaTop U  KOMILIEKC
BaHUS DJIEKTPOAHEP- | YCTPOMCTB (TpeoOpazoBaTesb, aKKyMYJSITOp U T.
run (CI'909) 1.) OJs MOAKJIIOYEHHUS K MOTPEOUTENI0 CO CTaH-
JApTHBIMU NTApaMETPAMHU JIEKTPOIHEPTUH.
22 |CucreMa OpUEHTAINH Komruieke yCcTporcTB ropu3oHTaIbHO-0CcEBOTO B/,

BJI

MIPEIHA3HAYCHHBIN U1 YCTAHOBKM OCH BpaILlCHUS
BK B coOTBETCTBUM C HampaBJICHUEM BETpa B
ONPENEIICHHBIX IpEeJeax B KaXIbli MOMEHT Bpe-
MECHH.
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23

Cucrema peryampo-
BaHusa BJ]

Kommieke ycTpoiicTB, oOecrieuuBaromuil peryim-
poBaHue B TpeOyeMbIX Mpeaesiax 4acTOThl Bpalle-
HUS ¥ Harpy3ku B/l npu n3MeHeHHH CKOPOCTH BeT-
pa B paboyeM Hana3oHe.

24

Cpenusis
BeTpa

CKOPOCTb

Komrmiekc ycTpoicTB, oOecrieunBaOmuil peryiu-
poBaHUE B TpeOyeMBbIX IMpEAeNIax 4acTOThl Bpallle-
HUs W Harpy3ku B/l npu m3meHeHnn CKOpOCTH BET-
pa B pabouem nuanasone. [Ipumedanue . cpenHss
CKOPOCTb BETPA MOKET OIPEACIATHCS 33 MUHYTY,
qac, CyTKH, MECSLL, FOJ U Ap.

25

CpennerosoBas CKo-
pOCTb BETpa

CpeILHHH CKOpPOCTbL BCTpa 3a 1oa B KOHKpCTHOfI
MCCTHOCTH, oIpcaciricMas IJisd BaI[aHHOﬁ BBICOTEI
HaJl YPOBHCM 3€MHOH ITOBCPXHOCTH.

26 |CkopocTh cTparumBa- | MuUHHMalbHAs CKOPOCTb BETpa, MPHU KOTOPOU BET-
HUS C MecTa pPOKOJIECO HAaYMHAET BpalleHue 0e3 Harpy3ku. Mu-
HUMaJIbHasl CKOPOCTh BETPA, IPH
27 |PacuerHas ckopocTh | MuUHHMMalbHas CKOPOCTh BETpa, MPH KOTOPOU
BETpa oOecrieunBaercs BpaileHne BA ¢ HOMUHaJIBHOU Ya-
CTOTOM BpalllCHHsI C HYJIEBOW IPOU3BOAUTEIIBHO-
CTBIO (XOJIOCTOM XOJ).
28 |PacuetHas ckopocTb | MwuHHMMallbHasi CKOpPOCTb BeTpa, IpU KOTOPOU
BETpa oOecrieunBaeTcs BpaiieHne BA ¢ HoMUHaAJIBHON Ya-
CTOTOM BpAIECHUA C HYJIEBOM MPOU3BOIUTEIBHO-
CTBIO (XOJIOCTOM XON).
29 |MaxkcumanbHas pa- | CKopocTh BeTpa, IpU KOTOPOH pacueTHas Mpod-

Ooyasi CKOpPOCTb BET-
pa

HOCTh BA mMO3BOJSET NMPOU3BOAUTH SJIEKTPOIHEP-
ruio 0e3 MOBPEXKICHUM.

30 |BbypeBas pacuerHas | MakcumainbHasi CKOPOCTh BETpa, KOTOPYIO MOXKET
CKOPOCTb BETpa BBIZIEp>KaTh OCTAaHOBJICHHBIN BA 0e3 paspyieHuii.
31 |IIpom3BoauTEIb- 3aBUCHUMOCTh 00beMa TPOYKIIUHU, TTPOU3BOIUMOTO
HOCTh BA BA 3a eauHully BpeMeHH, OT CpPEIHENl CKOpPOCTH
BETpA.
32 | YcraHoBIeHHas [TacriopTHast MOIIHOCTH MallIMHBI HA BEIXOJHOM Ba-
MOITHOCTh BA ay BA.
33 |Homunanehas wmom- | MakcuManabHOE 3HAU€HWE BBIXOAHOW MOIIHOCTH,
HOCTh BA Ha KOTOPYIO paccuuTadH BA B JUIMTENBHOM pEKUME
paboTHI.
34 |O6mui KITJT BA OtHomeHnue npousBoguMoin BA mosie3Hoil sHepruun

K MOJIHOM AHEPIUM BETpa, MPOXOASIIEH Yepe3 ome-
TaeMyIo0 IUIOIIA/Ib BETPOKOJIECA.
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No Tepmun Onpenenenue
35 |Koadpduuuent  uc- | OTHOUIEHUE BETUYMHBI MEXAHUYECKOW SHEPIUH,
NOJIb30BaHUsI  JHEp- | pa3BuBaeMoil BK k mosHO# sHEpruu BeTpa, Mpoxo-
THH BETpa TSI Yepe3 OMEeTaeMyIo TUIONIalb BETPOKOJIeca.
36 |Ywucno yacoB (ko3(- | OTHomeHue Mpou3BoauTENbHOCTH BA 3a pacuert-

buIMeHT) MCHOIb30-
BaHUS HOMWHAJILHOU

HBI NIEPUOJ BPEMEHN K HOMHHAJIBHOM MOIIHOCTH
BA.

MOIITHOCTH

B nmocobun IMPUHATHI CIICAYIOIHUC COKPAIICHHA.

Ab AKKyMyJIsITOpHas 0arapes.

J12C Jln3enp-snekTpuyeckas cuctema.

BUOS B0300HOBIsIEMbIE HCTOYHUKU SHEPTHUU.
BOC Berpoanekrpuueckas cucrema.

B2OY BeTrpoanekrpuueckas yCTaHOBKA.

EC EBpornenckuii coros.

EK EBpornenckas KoMuccusi.

JIDIT JInHuu snekTponepenayu.

Muxkpo ['DC MUKpPO TUAPOIIEKTPOCTAHITHA.

CBY curHan CBepXBBICOKOYACTOTHBIN CUTHAJ.
TO0 TexXHUKO-2KOHOMUYECKOEe 000CHOBAHUE.
Ob TeXHUKO-?KOHOMUYECKOE€ 000CHOBAHHUE.

Heob6xomumo moguepkHyTh OCOOCHHOCTH padoThl ¢ MHTepHeT pecypcamu. B
obmem cirydae mHpopManus, moirydeHHas u3 MHTepHeTa, MOXKET ObITh HE COBCEM
TOYHOM WM BOOOINE HE COOTBETCTBOBATH JCHCTBUTENBbHOCTH. [loaTOMy, mpexne
BCET0, HEOOXOIMMO YTOUHHUTh HAYYHYIO PEMyTalldi0 aBTOpa, U3/1aTeIbCTBO, CChLUIKH
JIPYTUX aBTOPOB Ha ATOT MCTOYHHUK, SBJSIETCS JIM dTa MHQPOpMAIUS HAYYHOU WIH
IJI0IOM 4YbUX-TO pa3zaymuil. [IpaBuibsHO OynieT paboTaTh C KHUTaMU, PEKOMEHJOBAH-
HBIX TMPETOoJaBaTesieM, a BCEe MPOYKE UCMOJIb30BaTh KaK BCIIOMOTraTelbHbIE MaTepua-
JIbI 171 Pa3MBIIILICHHUS.

1.2 O¢gopmienue ccblI0K Ha JuTepaTtypy U UHTEpHET-pecypcehl

[Ipu moAroTOBKE MaruCTPaHTOM JOKIJIAIOB, peepaToB, HAYUYHBIX MyOIHKAIIUN B
00s13aTEIPHOM TIOpPSAJIKE HEOOXOAMMO CChUIAThCS Ha TepBOMCTOYHWKHU. [IpaBuiia
opopmieHuss OubmMorpaduueckux 3amMceid U CChUIOK Ha NEPBOMCTOYHUKH periia-
MEHTHPOBAHBI CTAHAPTAMH:

1) TOCT 7.1-2003 Bbubimorpaduyeckas 3amuch. budmuorpapudeckoe ommca-
Hue. OO1re TpeOoBaHUs U MPaBUjIa COCTaBJICHUS,

2) TOCT 7.82-2001 bubmuorpadudeckas 3anuch. budbmuorpapuieckoe omnuca-
HUE JIEKTPOHHBIX pecypcoB. Obmue TpeboBaHus U TIpaBUiia COCTABICHUS,



3) TOCT P 7.0.5-2008 bubmuorpadudeckast ccpiika. OOmme TpeOOBaHHS U
paBujia COCTABIICHUS;

4) TOCT P 7.0.12-2011 bubmuorpaduveckas 3amuch. COKpalleHHE CIIOB H
CJIOBOCOYETAHMI HA PYyCCKOM si3bike. O01Ire TpeOoBaHus U MpaBUIIa.

VYkazaHHbIE CTaHIAPTHI MOKHO HATH Ha aDOHEMEHTAaX YUTAIBHOIO 3aj1a KOPITy-
ca Ne 1, yutanpbHOro 3aja HOPMATUBHO-TEXHUYECKON AOKYMEHTAIMK Kopiryca Ne 2,
ayn. Ne 129.

[Tpumepst odopmieHust OMbIMOrpadUIeCcKUX 3arrceil MPUBEICHBI HIKE.

1. CripaBOYHHK MO MPOEKTUPOBAHUIO ANEKTpuueckux cerert / mon pen. . JL
daitbucoBuya. — 2-¢ U3 ., nepepad. u gom. — M.: U3a-so HI] DHAC, 2006. — 352 c.

2. I'epacumenko, A. A. Ilepenaua u pacnpeneneHue dIEKTPUUECKON SHEPIUM:
yuebHoe mocobue / A. A. I'epacumenxo, B. T. ®eaun. — 3-e uzn. nepepad. — KHO-
PYC, 2012 — 648 c.

IIpu ccbuike Ha WMHTEepHET-pecypc HEOOXOAMMO PYKOBOACTBOBATHCS CIEAYIO-
UM aJITOPUTMOM:

1) HauMHATH ONMHKCAHUE SJIEKTPOHHBIX PECYpCOB C 3ariaBus. Ero HeoOXommmo
JaTh TOYHO B TOM BUJIE, KaK OHO MPEACTABICHO HA CalTe, T.€. CJIOBO B CJIOBO;

2) 0003HAYUTh WHTEPHET-UCTOYHMK. [locie 3armaBusi cTaBUTCS TPOOEN U B
KBaJIpaTHBIX CKOOKax Ha3BaHUE MaTepuana — [ DIEeKTPOHHBIN pecypc];

3) HareyaraTh 3arjiaBue Ha WHOCTPAHHOM SI3BIKE, €CIIM OHO UMEETCSl B UHTEP-
HeT-ucTouHuke. [locne kBagpaTHON CKOOKM MOCTaBbTE MPOOEIN, 3HAK «=» U C MPO-
MUCHOW OYKBBI Ha3BaHHE CTAThU HA JPYTOM SI3BIKE;

4) mepevyncanTh JONOJHUTEIbHBIC CBEJCHHS K 3ariaButo. [locie Ha3BaHUs WH-
TEepPHET-UCTOYHUKA MOCTaBbTE JIBOCTOUME M HameuaTaiite maHpopmarmio. Hanpumep,
«: IPOOJIEMBI, IEPCTIEKTUBBI, ITyTH PEIICHUSY;

5) ohopMuTh UM aBTOpA CTaThbU, PEIAKTOPA WM HANMEHOBAHUE YUPCIKICHUS,
KOTOpPO€ TIOMECTMJIO B MHTEPHET OIpeleleHHbI ncTtouHuk. [locie mpeasiayiiero
Hiara WiM 1ocjie KBaJApaTHOW CKOOKM ¢ HaJIUChIO: «DJIEKTPOHHBIM pecypcy mocTa-
BUTbH KOCYIO YEPTY M HAIlMIIUTE OTBETCTBEHHOE JIMIO, 3aT€M TOUYKy M Tupe. Hampu-
Mep, «/ U. UBanoB. —», «/ mox pen. .M. UBanoBa. —», «/ LlenTp uadopm. TexHOI0-
TUH. —»;

6) ykaszaThb MMEIOIIYIOCS MHPOPMAILUIO 00 M3IaHHH, CCJIU ObLIM BHECCHBI HC-
MpaBJICHUS WK JTOTIOJHEHUs K UCXoAHOMY MaTepuany. Hanpumep, «13a. 2-e, ucrp.
u gomn.». [locne 3Toro Taxke HaJo CTaBUTh TOUKY U THUPE;

7) ompenenuth Bun pecypca. K mpumepy, «DIEeKTpoH. AaH. —», «DJICKTPOH.
KYpH. —» U TIp.;

8) n106aBUTh 0OBEM MHTEPHET-UCTOYHUKA B KPYTIIBIX CKOOKAX, €CJIM OH COCTOMT
13 HECKOJbKUX (aitnoB. Hampumep, «(3 daitna)y»;

9) ycTaHOBHUTH M3JATEIBCKUE JAaHHBIC: TOPOJ, Ha3BaHUE M3JATEIbCTBA (HEOOS-
3aTeNbHO), JAaTy u3daHus wucTouHuka. Hampumep, «— M.: CnopaBouHo-
uHdopmarmoHHbIi nHTEpHET-MopTaN «I'pamora. Py», 2009. —». Ecnu xe HeT cBene-
HUN O TOpOJE M TOoA€ M3JaHMs, MUIIETCS MpUMepHas WH(GOpPMaLKs C BOIPOCUTEb-
HBIM 3HAKOM B KBaJpaTHBIX CKOOKax («[MuHCK?]:», «[200?7] —»);
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10) cmenaTh CCBIIKY Ha 3JICKTPOHHBIC PECYPChI M YCIOBHS JoCTyma (TUIATHBINA
158105 CBOOO/THBIN). Hampuwmep, «Pexum JIOCTyMa:
http://www.vedomosti.ru/lifestyle/news/1512663/chto_proishodit_s_yazykom s
egodnya, CBOOOTHBIN. »;

11) HanucaTh pUMEUYaHKe K 3ariiaButo. Hampumep, «3ari. ¢ skpaHay,

12) cchuika Ha CalT B 11eIOM MOCKOBCKHiT TOCYIapCTBEHHBINH YHUBEPCUTET HM.
M. B. JlomoHocoBa: [OnektpoHHsli pecypc]. M.: 1997-2012. URL:
http://www.msu.ru. (Jlata oopamenus: 18.02.2012);

13) cchutka Ha web-cTpanuiy MHbopMarys 111 MOCTyHalommx: [ DIeKTPOHHBIH
pecypc] // MockoBckuii TocyaapcTBeHHBIN yHUBEepcuTeT UM. M. B. JlomorocoBa. M.:
1997-2012. URL.: http://www.msu.ru/entrance/. ([lata oopamiernwns: 18.02.2012);

14) ccpuika Ha on-line-xxypran Cekperapb-pedepent. 2011. Ne 7: [DaekTpoH-
He1id pecypc]. URL: http://www.profiz.ru/sr/7.2011. ([1ara obpamenus: 18.02.2012);

15) ccpiika Ha on-line-crateio Kamenera E. M. ®opMbl peructpanuu J0KyMeH-
TOB: // CexpeTtapb-pedepeHT. 2011. Ne 7. URL.:
http://www.profiz.ru/sr/7_2011/formy_registracii_dokov. (Tara oOpameHus:
18.02.2012);

16) Ccobuika Ha on-line-kuury CremanoB B. MuTepHeT B mpodeccruoHa bHOM
MH(DOPMAIIMOHHON JesITeNbHOCTU: [DnekTpoHHbI pecype]. 2002—2006. URL:
http://textbook.vadimstepanov.ru. ([lata oOpamenus: 18.02.2012).
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2 TpeOoBanuss k opranmsanmu CPC npum nmoaroropke K 3aHATHSM IO
AUCHHUININHE «JHEProyCTAHOBKHM HA OCHOBE BO300HOBJIsSIEeMbIX BU0B JHEPrUID)

B nepuon noAroToBKH K 3aHATHAM IO AUCLHHUIUIMHE « DHEPrOyCTaHOBKH Ha OC-
HOBE BO300HOBIISIEMBIX BUJIOB 3HEPIUM» CTYJAEHTY HEOOXOIMMO HAYYUTHCS METOJaM
CaMOCTOSITEJIBHOTO YMCTBEHHOTO TpyJZa, CO3HATEJIbHO pa3BUBaThb CBOU TBOPUYECKUE
CIIOCOOHOCTH M OBJIaIeBaTh HaBbIKAMHM TBOPUYECKOM palOoThl. {1 3TOro HEOOXO0AUMO
CTPOTO COOMIOAATh TUCHUIUIMHY Y4EOBI U moBeneHusl. YETKOe TIaHHPOBAHHUE CBOETO
pabovero BpeMEHU U OT/AbIXA SIBISIETCA HEOOXOAMMBIM YCIOBHEM JJIs YCHEIIHOM ca-
MOCTOSITEIbHON paboThl. B OCHOBY €ro HyXHO MOJIOKUTH paboyune MporpaMMbl H3yda-
€MBIX B CEMECTpe MUCIUIUIMH. ExxeHeBHON yueOHON paboTe CTYIEHTY CIEIyeT yie-
714Th 0T 9 10 10 4acoB cBOETO BPEMEHH, T. €. IIPU LIECTH Yacax AyJUTOPHBIX 3aHATUN
CaMOCTOSITENIbHOM paboTe HEOOXOAMMO OTBOAUTH 3-4 yaca.

[TnanupoBaHre caMOCTOSATENBHON pabOThl JOKHO OBITH CBA3aHO CO CTPYKTY-
POl U coepKaHUEM JHMCLMIUIMHBI, a TAKXKE C PACIPEACICHUEM YacOB ayIUTOPHBIX U
BHEAYJUTOPHBIX 3aHATHN IO U3y4aeMOW AUCLMIUIMHE, YACIECHHBIE 3HAUYECHUS KOTOPBIX
MIPUBEJICHO B TabIuIax 2 u 3.

Tabnuua 2 — Pacnipenenenne 4acoB ayJUTOPHBIX U BHEAYIUTOPHBIX 3aHITHI MO U3Y-
YaeMOM JUCHHUILINHE

Ce- Tpynoém- Jlek- [Tpax- Jlabopa- CP | ®opwma mmpome-
MECTp | KOCTh 3a4€TH. | LHUH, | THY.3a- | TOpH. pabo- | C, KYTOYHOTO
en/Jac. qac. HATHS, ThI, Yac. Jac. KOHTPOJIS
Jac. (9K3./3a4éT)
1 3/108 18 18 72 3a4€T
Hroro: 3/108 18 18 72 3a4€T

Tabmuma 3 — Coneprkanue 3aHATHH IO TUCITATIIINHE

Bunst yueGHOI paboThl, BKITIOYasi CAMOCTOSTENIbHYIO paboTy
CTYJICHTOB U TPYJOEMKOCTb (B yacax)
O06BEM yueb-
w | = peM ¥ Dopmsbl
= 2| 3 HOM paboTHI,
E | 5| E TEKYIIEro
g | Q] 8 C IPUMCHE-
Ne g s | & = KOHTPOJIS
Pasznen (Tema) nuciu- & P 5 . HHUEM UHTEP-
3 S | 2| g ycreBae-
TLTHHBI g 2| 2|2 AKTUBHBIX
3 2| 8| & E = MOCTH
el 2| &l £|&|E S METO/IOB, Y
0 = = | E B o | & =%
5 5] = = & o) = —
| 3| B3| E|g|3E| &
@] T =Bl O = B | O 5
1 | BBenenne 1] 1 -1 -1 2 - - 6 - 15/75% Omnpoc
2 | Berposnepreru- 2 | -|-|2|-]-]686 - 1,5/75% | Ompoc
YECKHUE PECYPChI
3 | Tunsl Berpoycra- 3 |-|-|2|-]-1]686 - 1,5/75% | Ompoc
HOBOK
4 | YcTaHOBKH, IIOJ- 4 -1 -1 2 - - 6 - 15/75% Ompoc
KJIFOUCHHBIC K
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SHEProCeTsIM

Pa3zpaboTtka mpo-
€KTa CTPOMUTEINb-
CTBA  BETPOIJIEK-
TPUYECKON  ycTa-
HOBKH

1,5/75%

Ormpoc

Pa3paboTka Bet-
POPHEPTeTUYECKO-
T'0 IPOCKTA

1,5/75%

Omnpoc

Cpoku  peanu3sa-
UM BETPOIHEpre-
TUYECKOTO TPOCK-
Ta, BONPOCHI 00-
CITY)KHBaHUS u
0€301acCHOCTH

1,5/75%

Ompoc

CoiniHeynble Oara-
per U COJIHEYHBIE
MMaHEIN

89

12

1,5/75%

Ompoc

Knaccudukanms
COJIHEYHBIX Oara-
pen

10

1,5/75%

Ompoc

10

DoTOo3IIeKTpUYE-
CKHue CHUCTEMBI
AJIEKTPOCHAOkKe-
HUS

11
12
13

18

1,5/75%

Ompoc

11

CereBas doTo-
JIEKTpUIECcKast
CUCTEMa DBJIEKTpPO-
CHa0XEHUS C KOH-
TPOJUIEPOM 3apsia
MOCTOSTHHOTO ~ TO-
Ka.

14

1,5/75%

Ompoc

12

DoTO3IIEKTpUYE-
cKast cucTema
AJIEKTPOCHAOKe-
HUA C CETEBBIM
WHBEPTOPOM  Ha
Bxoze bbIl

15
16

12

1,5/75%

Ompoc

13

Online pacuer ¢o-
TO3JIEKTPUYECKOI
CHCTEMBbI

17
18

12

1,5/75%

CPC

BCC
ITo

18

18

108

ped

26,5/73,6 %
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3 TemMbl caMOCTOSITEIbHOI pa0OThI CTyIeHTA

3.1 Tema camocTosiTeJbHBIX PpadoT crygeHToB: IlepcnekTHBBI
HCIO0JIb30BAHUS BO300HOBJISIEMbIX MCTOYHUKOB JHeprun. Kommepueckue
NOTEPH JIEKTPOIHEPTUHU

B npennBepun rpaaymero cokpameHus: moTpedIeHnsl OpraHM4eCKUX SHEPTrOHO-
CUTEJIEH, KOTOPBIE YEJIOBEUYECTBO TAK HE PALMOHAIBHO IPOJOKAET MCIOJIB30BATH,
npo0semMa MOJyYEHUs YHEPruu OT BO30OHOBIIIEMBIX HWCTOYHHKOB CTAHOBHUTCS BCE
6osee aktyanbHOU. 1o o1eHKe 3KCTIEPTOB, MPU HBIHEITHUX 00BeMaxX JOOBIUU YIJISI Ha
3emiie xBatut JieT Ha 400-500, a HepTH U ra3za — MakcUMyM Ha ctojietue. [loaTomy
IIepel YEJIOBEUYECTBOM CTOMUT 3aJada OCBOEHHUS 3KOJOTMYECKH YUCTBIX, BO3OOHOBIIS-
€MbIX UCTOYHUKOB 3Hepruu. Ilo cymecTBy, peub UAET 00 MCHOJIb30BAHUU SHEPIHU
ComnHna [uist OJIy4eHUs SJIEKTPOMArHUTHOM U TEIUIOBOM SHEPIHH IO ABYXCTyIEHYa-
TOM cxeme npeoOpa3oBaHusl O€3 yXyALIEHUs SKOJIOTUU M1aHeTsl. DHeprus CosHua u
BETpAa MIOMCTUHE HEUCUEpIIaeMa U YTBEPAUIIOCh MHEHUE, YTO YCTPOUCTBO COJIHEUHBIX
CTAHLIMM U yCTAaHOBKA BETPOTCHEPATOPOB HE BHOCUT IPAKTUYECKU HUKAKUX WU3MEHE-
HUl B npupoy. OJTHaKO 3aTEHEHUE OTPOMHBIX IUIOIIAJIECH COJHEYHBIMU CTaHLUSAMU
00JIbI1I0I1 MOIIIHOCTH M OCJIa0JIEHHE MOTOKOB BETpa MOJISIMU BETPOYCTAaHOBOK IIPHUBO-
IUT K W3MEHEHHUIO TEIJIOBOro OajaHca MOYBBI U BEHTHJIMPYEMOCTH aTMOC(EpHI
0OJBIINX, MHOTOMUJUTMOHHBIX TOPOJIOB M B UTOrE K OTPULIATEILHOMY BO3/EHCTBUIO
Ha YeJI0BEKa, KaK U BCAKOE IPYrO€ TEXHOINCHHOE BMEIIATENIBCTBO B JAEJA IPUPOIBL.

Pa3ymeercs, Bce CTpaHbl MUpa CTPEMATCS K HCIOJIb30BAHUIO «OECIUIaTHON
sHepruu CoJiHLIa, HO Teorpapuieckoe MoJIoKEeHUE U MPUPOAHBIE YCIOBHS OTPaHUYH-
BalOT 3T0 cTpemiieHne. OTKpoeM atriac BeTpoB Poccum u ydbeaumcs, 4To CpenHss
ckopocTh BeTpa B LlentpansHom DenepanbHOM OoKpyre He mpeBblmaeT 3-5 m/c. Ilo
CIIPABOYHBIM JAHHBIM YCTAaHOBHMM, YTO MaKCUMaJbHasi MOIIHOCTb '€HEPATOpPa B 3TOM
ciydyae He mpeBbicuT 3-5 kBt. CiienoBaTenbHO, OJUH — JIBa BETPSAKA I K30TUKH
MOKHO YCTaHOBUTH, TEM 00JIee YTO BO3MOXKHA U HEKOTOpasi M0JIb3a, HO CTPOUTH BET-
POBYIO CTaHILIMIO, BBUAY Majoi €€ MOLIHOCTU U OOJIbIIMX 3aHMMAaeMbIX IUIOIIaJeH,
HenesnecooOpasHo. LleHa KunoBaTT — yaca 3HaUUTEIbHO MPEBBICUT aHAJIOTUYHBIN IO~
Ka3aTelb TEIUIOBBIX CTAHLMWMN, €CIM Y4ECTh KOMILIEKTALMIO KaXKJIOTO BETPSAKA aKKY-
MYJISITOPOM, 3apsAHBIM YCTPOMCTBOM, MHBEPTOPOM M YCTPOMCTBOM CONPSIKEHUA C
CETHIO IPOMBIIIJIEHHON YaCTOTHI.

Poccust umeer camblii 60JIbIION B MUpE BETPOBOW MOTEHIMAN, PECYPCHI €€ BET-
poBoii sHepruu onpexaenensl B 10,7 ['Bt. K 6naronpusiTHeIM 30HaM pa3BUTHSI BETPO-
sHepreTuku oTHocuTcsi CeBepo-3anaj crpanbl (Mypmanckas u JIeHUHTpajackas o0-
JacTH), CeBepHbIe TeppuTopun Ypana, Kypranckas ob6macts, Kanmbikus, KpacHo-
napckui kpau, JlaneHuii BocTtok. B 11e10M TEXHUYECKUN OTEHLMA BETPOBOM dHEP-
run Poccun onennBaetcst 6oee yem B 50000 mupa. kB1-u/ron, 5KOHOMHUYECKHH TT0-
TeHmuan cocrapisieT 260 mupa. kBr-u/rox, T.e. okono 20 % mpou3BoICTBa SIIEKTPO-
DHEPIUU BCEMH IJIEKTPOCTAHLMIAMU CTpaHbl. Peann30BaHbl 3TM BO3MOXKHOCTH HE3HA-
yutenbHO. B HacTosmee Bpems B Poccun HacumthiBaercst 6onee 13 MBT ycranos-
nennoit momtHoctH (0,1 % Bcelt BeipabaThiBaeMolt B cTpane 3Hepruu). Camoil MoI-
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HOM Ha CETOAHAIIHUN JI€Hb CUMTAETCS BETPOAIEKTpPOCTaHUMA B KalnHMHIpaacKou
obnactu, BBegeHHas B cTpoid B 2002 roay (mepBas yctaHoBka — B 1999 1.) u cocrosi-
mas u3 21 ycTtaHOBKHU, NepeaHHoN B fap Biactsmu Jlanuu (Bce BOY — npousBoj-
ctBa Vestas). Ee cymmapnas momHocTs coctaBiser 5,1 MBT. Beero B pabote Haxo-
IATCs chaeayromue cucteMusie BOC:

1) Kanununrpaackas BOC (cm. Beiie);

2) Bopkytunckas BOC momHocTthio 1,5 MBT (arperatst HITO «tOsxHOEY);

3) Kamuarckas BOC (o. bepunra, m. Hukombsckoe) — 2 BOY MomHOCTHIO
250 kBt mpomu3BoacTBa Micon, Jlanus;

4) Tronkensasl BOC (r. Oxtsa6pwsckuii, bamkupus) — 4 BOY MomHOCTEIO
550 kBt mpoussoactea HAG, I'epmanus;

5) Pocrosckas BOC — 10 BOY momuocThio 30 kBT ipousBoactesa HSW, I'ep-
MaHMUS;

6) Mypmanckas BOC — 1 BDY wmomnocThio 200 kBT, nmpousBoacTBa Micon,
Jlanws;

7) Yykorckas BOC — 10 BDY mominocThio 250 kBT npoussoactea HITO «Bet-
PO3H».

Crnenyer Takke yHOMSIHYTh TaKKE€ MAaJIbleé BETPOYCTAHOKH yCTaHABIIMBAEMBIE B
Cubupu Ha yJaJeHHBIX CTAaHIMAX COTOBOM CBSI3WM W 3aIUIAHUPOBAHHOE CTPOUTEIb-
ctBo BOC na Konbckom nomyoctpoBe MoniHocTh0 200 MBT.

ITomumo cereBrix BOY, B Poccuu co3gaHbl U BBITYCKAIOTCS. HEOOIBIITUMU TIAp-
THsIMHA Majibie BOY Ha COBpEMEHHOM TEXHOJIOTMYECKOM ypoBHE. Cpeay UX M3roTo-
Buteneit: MKb «Paayra» (8-16 kBt), 'HL[ PO — [THUN «3nexktonpudop» (40, 500
u 1000 Br), HIIK «Betpotok» (4 u 16 xBt), AO «Jomuna» (2 u 5 kBrt), OO0
«Crnenpemteke» (1,5 kBt), HIIO «3nexkrpochepa» (5 kBt). B suBape 2009 r. Ilpe-
Mbep-MmuHUCTpOM P® B.B. IlytuneiM moamucano Iloctanosnenue lIpaBurenbcTBa
Ne 1-p o ngoemennn k 2020 r. gomu BUD B anektporenepammu Poccun go 20 %
(15,5 % nomxHO BBIpAaOATHIBATHCS OOJIBIIMMHU TUIpOCTaHIMAMH, 4,5 % — apyrumu
Bunamu BUD, B T.4. u BOC). Cymmapnsie nienu no BUD noapaszymesarot gomao BOC
Kk 2020 r. — nmpumepno 1% (17,5 mupa. kBT4 npu cymMMapHO#W yCTaHOBJICHHOM
mormHocti BOC 7 I'BT).

ITocMOTpUM Ha KapTy COTHEYHON MHCOJAINU (KOJIMYECTBO COJTHEYHOMN YHEPTHH,
MOTA/IAr0IIEeH HA MOBEPXHOCTh 3eMiii) perioHOB Poccuu u yoenuMmces, 9To B pa3HbIX
pernonax Poccuum romoBasi mHCOAMA HaxoauTes B npeaenax ot 800 KBT1-u/M bi (o)
1900 kBt-u/Mm°. Jis MOCKOBCKOTO pervoHa rojioBasi HHCOJISIUSL OHOTO KBaJIpPaTHO-
o METpa FOPU30HTAIBHOMN IIIOMIAKH cOCTaBiseT okoo 1100 kBT-u/M, T.e. Kommde-
CTBO COJIHEYHOW 3HEpruu, mocrynaroiieid B reorpaduueckyro 30Hy LleHTpanbHOTrO
®denepanbHoro Okpyra, cpaBHUMO ¢ ['epMaHuel, MeCSIUHBIE U TOJOBBIE CYMMBI CYyM-
MapHOU COJIHEYHOW paJvaliu, kBT-u/M° MIPUBEICHBI B Ta0OUIIE 4.

B cpeanem 3a cyTku 3TO COCTaBUT OKOJIO 3-X KBT'4 ¢ OJTHOr0 KBaJpaTHOrO MET-
pa HEKOTOPOTO YCIOBHOTO MpeoOpa3oBaTessi COMHEUHON dHEpPTUH ¢ Ko PuimeHTom
none3noro aerctust (KIIJ) B 100 % (ecnu ydyecTh COTHEUHYIO paiHAIMIO TTO MECS-
1am, TO Moiay4um auamnaszol ot 0,4 mo 5,5 KBT“-I/MZ). KoaddunmenT moae3Horo nei-
CTBHUS peATbHOT0 (POTOIIEKTPUIECKOTO MPeoOpa3oBaTesi HA OCHOBE KpeMHHUS (COJI-
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He4YHOU Oartapew) okojo 16 % (maHHBIE HOBEHIMX JaOOpPaTOPHBIX pa3pabOTOK Ha
npyrux ocHoBax 30-40 %), moatomy 3Ta 1udpa peanbHo ymenbiutes a0 0,48 kBt
B CyTKM I@pU II€HE OJHOI0 KBaJpaTHOIO METpa COJIHEYHON Oarapeu Ooiee
2000 pyo6uneii. Hanee nocneayer ymensiienue KIIJ[ na 10 % exeroaHo 3a cuér ne-
rpajaliid KpHUCcTaJlyla KPeMHMsI U HEU30€KHBIH BBIBOJ O HEIEIecO00pa3HOCTH HC-
M0JIb30BaHUS COJIHEYHBIX OaTapei B HallleM PEeTrhoHE.

Tabnuna 4 CripaBoYHbIE JaHHBIE

Mockga, 111- .
o | fHB |(eBp |[MapT | amp | Mall |MIOHb [MIOJb| ABT |CEHT | OKT [HOSO | €K | TOx
pota 55.7
l'opuszonTans- S
Has commed- | L | o | L | QI ZT | 2D || ||~ | S~
© < (o) — © © © %) ™ . x© = |«
Has TTaHelTb A | o |~ | DY |8 18I Q || x| = |«
Beprukanbnas -
COJIHEYHAs ™ o o | N | © | © | © | n — ~ © g
h - < y o] o [o0] ™ S . Y S
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Beixoa BuguTcs (M OH NMPAKTUYSCKH €IMHCTBEHHBIM B HACTOSIIMA MOMEHT) B
HCIIOJIb30BaHNU COJTHEYHBIX BOJOHArpeBaTebHbIX YcTaHOBOK, KII/I koTophix mocTu-
raeT 95 %. B Hacrosiee BpeMs 001ast miIolia b COMHEUYHBIX BOJIOHATPEBATEIIbHBIX
ycTaHOBOK B Poccnn e mpesimaet 20 ThIC. M°, 4TO Ha MOPSIOK MEHBIIE, YeM B ApPY-
rux crpaHax u yem 010 B CCCP. B OCHOBHOM 3TO OTCTaBaHUE CBSI3aHO C HENIOIMO-
HUMaHUEM YPOBHSI Pa3BUTHUSI U TEXHUYECKHMMHU BO3MOMXKHOCTSIMH T€IIMOTEXHUKH, IO-
CKOJIBKY KOJIMYECTBO COJIHEUHOM SHEPIruH, MOCTyMaIIeH B reorpauyeckyro 30Hy
MockoBckoi o6siact, cpaBHUMO ¢ ['epmanueil, rie Ha JaHHBIM MOMEHT ILUIONIA/b
HCIIOJB3YEMbIX COJHEYHBIX KOJUIEKTOPOB OoJjibiie 6,5 MIIH. Mo, T. €. I'epmanus u
MockoBckas 00J1acTh, MOIY4YalOT paBHOE KOIM4YeCTBO COJIHEUHOW DHEPTUM, TOJBKO
OHa MOoYeMy-TO cjabo ucrnonb3zyercsa. OTMETHM, YTO BO BCEM MHpE B HACTOSIIEE
BpeMsi paGoraer Goiee 180 MiH. M® CONHEUYHBIX KOJUICKTOPOB, 0OECIICUMBAIOIINX
TeriocHabkeHne norpeduteneit. bonpimas nx wacts noctpoena B Kurae (59 %), Ha
BTOpoM MecTe — EBpona (14 %). ConHeuHble KOJIEKTOPHI BBITYCKaOT 186 KpymHBIX
¢bupm B 41 cTpane.

OnHa U3 TJIAaBHBIX COCTABIISIOUIUX YACTEW T'EJIHMOCHUCTEMBI COJTHEYHBIN KOJIIEK-
TOp, MPEBPALAIONINIA COJIHEUHYIO HPHEPIUI0 B TEIUIOBYIO MYTEM IMOIJIOLICHUS COJI-
HEYHOW PHEPTUH, KOTOpasi MEPEHOCUTCA BUAUMBIM U OJMKHUM WHEOPAKPACHBIM U3-
nydyeHueM. CyllecTByeT MHOKECTBO Pa3HbIX KOHCTPYKIIMI U TEXHOJIOTUM, KOTOPHIE
MO3BOJISIIOT TOJIy4aTh TEIJIOBOM MOTOK B coyiHeuHble AHU 10 1200 B1/M?, a B mac-
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mypHbie 10 400 Bt/M?. B ogHOM M3 BapuaHTOB KOHCTPYKLHUN OCHOBHBIM 3JIEMEHTOM
KOJUIEKTOpa siBiisieTcs adcopOep (MIacTMHA U3 MEIM WM aJTIOMUHUA, YEpHEHasl, Ma-
TOBas C OJIHOM CTOPOHBI MO CIEIMATILHON TEXHOJOTUHU). JTa TIACTUHA UMEET CHUHE-
BaThlil OTJIMB M CHOCOOHA MOTJIONIATh TPEOYEeMbI CIEKTP COJHEYHOTO HM3Ty4YeHUs
MHOTOKPATHO BBIIIIE, YEM MPU NOKPBITUU IUIACTUHBI CAMOW YEPHON U3 BCEX BO3MOXK-
HBIX KpacoK MM NUrMeHTOB. C 00paTHON CTOPOHBI K IJIACTUHE MPUKPEIUICHBI MeI-
Hble TpPYOKH, 4epe3 KOTOpble MPOXOJUT TEIIOHOCUTENb — BOJA WM aHTUPU3.
OcranbHas 4acTh KOJUIEKTOpA COCTOUT M3 KOPIyca ¢ TEIIOM3OJISIUEN U 3aIlIUTHOIO
MOKPBITUS (KaK MPaBUJIO, UCTIOIB3YETCS 3aKaIEHHOE CTEKIIO), OHO 0OecIeunBaeT 3a-
LIUTY OT Irpaja, MEJIKUX KaMHEH, BETOK, 4 TAK)KE MPOIYCKAET HYKHBIE CIIEKTPBI COJI-
HEYHOI'0 M3JIyYEHHS] U CHUYKAET 0OpAaTHOE MPOIYCKAHUE OTPAXKEHHOW YaCTH COJIHEY-
HOTO M3Iy4eHHs] 00paTHO. [10CKOIBKY TEINIOHOCUTENb UMEET OUYEHb BBICOKYIO TEM-
neparypy, ero Helb3sl HalpsMYIO NMOoAaBaTh B OaTaper OTOIJICHUS WU B KpaH rops-
yeil Bojbl. Takoil TEMJIOHOCUTENh MOJAETCA B TEIJIOOOMEHHUK, aKKyMYJIUPYIOIIHMA
TEIUIOTY.

B remmocucremax npousBoactBa Gupmsl «IIporpecc-XXI» ucnonb3yercs Bbl-
cok03(pdEKTUBHBIN BaKyyMHBIN TpyOUaThIii COTHEUHBIN KosuiekTop (pucyHok 1). Ba-
KyyMHasi TeIUI0Basi Tpy0a aBTOHOMHA M COCTOUT M3 CBEPXITPOYHOTO OOPOCHUIUKATHO-
ro crekia. BHemHss TpyOka — mpo3padHasi, a BHYTPEHHSISI UIMEET CIelMaIbHOe ce-
JIEKTUBHOE TIOKPBITHE, KOTOPOE 0OeCcTeunBaeT MaKCUMaIbHOE MOTJIOMIEHUE TEIIOThI
MIPY MUHUMAJIBLHOM OTPaKCHUHU.

NHAKOCTE IaKMnaeT v nap
nNogHMMAaeTHCH K HAKOHEYHUKY

nap KOHGEeHCHPYeTCH M
MHUAKOCTS CTOKACT B HM3

Heroxcwuman
MMOKOCTE

Pucynok 1- BakyymHuas TpyOka

JIist monep:kanusi BaKyyMa MeKJIy BHYTPEHHEH U BHEIIHEW TpyOKaMu B COJI-
HeuHOM BojoHarpesareiie «lIporpecc-XXI» ucnonb3yeTcss 6apueBbIil Ta30MOTIOTH-
tenb, kKotopeiii CO, CO,, Ny, 02, H,0 u H,, KoTOphIe BBIACISIOTCS U3 TPYOBI B TIPO-
LIECCE XPAHECHUS M DKCIUTyaTalluH, U SABJISETCS YETKMM BHU3YaJbHBIM WHJIHKATOPOM
COCTOSIHUS BaKyyMa B TPyOKE COJTHEUHOTO KOJIJIEKTOpa.

[Tpu 3arazoBaHHOCTH TPYOKH OapHEBBIN CIOW U3 CEPEOPUCTOTO CTAHOBUTCS Oe-
JIBIM, YTO TIO3BOJISIET OMPEACIIUTD LETOCTHOCTh TPYObl BAKYYMHOTO COJIHEYHOTO BO-
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noHarpesarens. [lpy HamuYMKM COMHEYHBIX JTydeil (MPSAMbBIX, PACCESHHBIX) MOIJIOLIE-
HUE TeIla MPOUCXOJUT B MEIHOW TpyOKe, KOTOopas HaXOAUTCS BHYTPU BaKyyMHOMU
TPYOBI U COJIEPKUT HEOPTaHUYECKYI0 HETOKCUYHYIO KUJKOCTh, KOTOpasi UCHapseTcs
[IpY HarpeBaHUU UCHAPSETCs, a MOCKOJIbKY B TPyOKE HU3KOE JaBlieHHE, TO 3TO MpO-
UCXOJUT Aaxe npu Temneparype munyc 25-30 °C. Ilap nogHuMaeTcsi K HAKOHEUHUKY
(KoHJEHcaTopa) TEIIOBOM TPYOKH, T/I€ OTAAET TEIJIO TeIUIOHOCUTENI0 (aHTU(PHU3Y),
KOTOPBIM TEYET IO TEIUIONPOBOAY relnOKOuIeKTopa. [IoToOM OH KOHIAEHCHUPYETCS U
CTEKaeT BHU3, U MPOLIECC OBTOPSAETCS CHOBA.

ConHeuHbIl BOJOHArpEBaTENb C BAKYYMHBIMU TPYOKaMH MOKAa3bIBAE€T OTIMYHBIE
pe3yNbTaThl JaXe B IACMYPHBIE JTHH, TIOCKOJIBKY OHH CIIOCOOHBI IOTJIOIATh SHEPTUIO
uH(ppaKpaCHBIX JIydel, KOTOPhIE MPOXOAT yepe3 Tyuu. brarogaps m30isanuoHHBIM
CBOMCTBaM BaKyyMa, BIIMSHHAE BETPa U HUZKHUX TEMIEPaTyp Ha pabOTy reIMOCUCTEMBI
TaK)K€ HE3HAUYUTEJbHO MO CPAaBHEHUIO C BIUSHUEM Ha IJIOCKUI COJHEYHBIA KOJIEK-
Top. Cucrtema ¢ BaKyyMHbIM COJHEYHBIM KOJUIEKTOPOM YCIIEIIHO paboTaer
1o munHyc 35 °C. BakyyMmHble TpyObl KpyTible, Onaronapsi 3TOMy KOJIMYECTBO COJI-
HEYHOI'0 U3JIyYEHHUs, KOTOPOE MOIAJAeT Ha TeIMOKOJUIEKTOP OCTAETCS MOCTOSIHHBIM C
yTpa J10 BE4epa, 4TO YBEJIMUNBAET CYMMAPHYIO MOTJIOIAEMYIO SJHEPTUIO B CPAaBHEHNUU
C TWIOCKUM. TpyObl yCTaHOBJIEHBI B COJIHEYHOM BOJOHArpeBareie mapauienbHo, Yol
UX HAKJIOHA 3aBUCUT OT reorpauueckoi MUpOThl MECTa YCTAHOBKHU CUCTEMBI OTOII-
neHusi. OpueHTUPOBAaHHBIE U3 CEBEPA HA IOT, HA MPOTSKEHUH JTHS TPYOKHU BaKyyMHO-
IO COJIHEYHOTO KOJUIEKTOpAa MacCUBHO JIBUTAIOTCS 3a COJHLEM. BakyyMHbIe cOIHEY-
HbI€ KOJUIEKTOPHI MOJIHOCTHIO MPHUTOAHBI JIJII PEMOHTA: B CIIy4ae HEOOXOAMMOCTU
TpyOKY MOKHO 3aMEHHUTh 0€3 OCTAaHOBKH COJIHEYHOTO BOJOHAarpeBartelid. 3a Heo0Xo-
JUMOCTBIO BAaKyyMHbIE€ TPYOKH MOKHO JOOABIJIATH (MPU HEOCTau€e TEIUIOThI) MIIK Ya-
CTUYHO CHMMATh (€CJIM €CTh €ro M30bITOK), YMEHbIIas MIONAb IeJIMOKOJIIEKTOPa.
BakyyMHbIE€ CONIHEUHBIE KOJUIEKTOPHI OTJIUYHO CIPABISIOTCS C 00ECIeYeHUEM JIoMa
ropsiueit BOJI0M, OTOTJICHUEM KBAapTHUPHI, MOAOTPEBOM OaCCEHHOB, TEIUIHII, pabOoTatoT
B CHCTEMax BEHTWISALUHM, KOHAMLIMOHUPOBAHUS MU OTOIUIEHUs 3AaHuil. Pabora re-
muocucteMsl «IIporpecc-XXI» mpocra, Kak ¢ TOYKM 3pE€HHUS JKCIUIyaTaluy, TaK U
00CITy’KMBaHUSI U1 KpOME BaKyyMHOI'O COJIHEYHOI'O KOJIJIEKTOpA COJAEP>KUT HACOCHBIN
y3el1 AJs IepeKauyKu TEIUIOHOCUTENSI OT COJIHEYHOrO KOJUIEKTOpa K 0aky; KOHTpPOJI-
Jep, KOTOPBIA PYKOBOJIUT PabOTOM BCEM CHCTEMBI; 0aK-aKKyMYJISITOp TOpSYEi BOMbI
M TIMKOBBIM JTOBOTYHMK (TEIJIOBOM Hacoc, snekrpudeckuii TOH wmm apyroit mcrod-
HUK). OOumil ciyyail opraHu3alii COJTHEYHOW BOJOHArpeBaTeIbHON YCTAaHOBKHU U3
COOCTBEHHO COJIHEYHOTO KOJUIEKTOpa, TEINIOOOMEHHOIO KOHTYpa M aKKyMyJsiTopa
terya (0aka ¢ BOJOi) Moka3aH Ha pucyHke 2. Uepe3 COJIHEUHBIN KOJJIEKTOP LHUPKY-
JUPYET TEIJIOHOCUTENb (PKUIKOCTh). TernoHOCUTENh HarpeBaeTcss B COJIHEYHOM
KOJUIEKTOpPE SHEPTUel CONHIA M OTHAET 3aTeM TEIJIOBYIO SHEPTUIO0 BOJIE YEpe3 Tell-
J00OMEHHUK, BMOHTUPOBAHHBIN B OaK-aKKyMyJsiTOp. B Gake-akkymynsaTope XpaHUT-
csl TOpsiYasl BoJa JO MOMEHTA €€ MCIOJb30BAHMS, IOATOMY OH JIOJKEH UMETh XOpO-
LIYIO TEIJIOM30JILMI0. B mepBoM KOHTYpE, T/i€ PACIOIO0KEH COJHEUHBIA KOJUIEKTOP,
MOKET MCIOJIb30BAThCS €CTECTBEHHAs WM NMPUHYIWUTEIbHAS LHUPKYJISALUUS TEIIOHO-
cutens. B 6ak-akkyMyJsiTOp MOKET YCTaHABIMBAThCS JIEKTPUUECKUN HarpeBaTelb-
nyonep. B cimyuae moOHMKEHHUS TeMIEpaTypbl BOABI B Oake-aKKyMYJSITOpE HHUXKE
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YCTAHOBJICHHOW (MPOJOJIKUTENIbHAS MACMYPHAs MOTroJla WK Majoe KOJUYECTBO Ya-
COB COJIHEUHOT'O CUSTHUSI 3MMOI) HarpeBartellb Ay0i€p aBTOMAaTUUYECKU BKIIIOUAETCS U
HarpeBaeT BOJY /10 3aJJaHHOM TeMIlepaTyphl.

bak-akrymynarop

KOILTEKTOP /
Y - CTaHLINA
IOTpedIeHHe ! YIpaBICHHA
e [ il -
3eKTPOHAT peBaTelbHbIH = TeTutoOMeHHBII
AIeMeHT | HGHI'}rp

PI/ICYHOK 2 — Cxema OopraHu3anyuunu COJIHEYHOM BOﬂOHarpeBaTCHLHOﬁ YCTaHOBKU

OcHoBHOE IMPUMCHCHUC COJIHCYHBIX KOJIJICKTOPOB B MHUPC — AJIsI HArpe€Ba BOAbLI B
CUCTCMaAX TopsAYCTO BOI[OCHa6}KCHI/I5L DKOHOMHUYECKHE BBIT'OJbI ITPUBCACHLI B Tabnu-

e b.

Tabnuna 5 CpaBHUTENBHBIN aHATU3 IBYX BOJIOHArpeBaresnei

ConHeYyHbI BOJOHATPEBATEND

DJIEKTPUYECKHUI BOJTOHATPEBATEND

Pacxonbl Ha conep:xaHue B TOI:

Pacxonpbl Ha copepkaHue B TOI:

0-1000 pyO®. 2000-6000 py®.

Pacxonpl Ha coneprkanue 3a 10 net: no | Pacxonwl Ha coaepkanue 3a 10 jer: 10
10000 pyo®. 60000 pyO.

O6veM: 150-300 1. O0Bem: 60-120 i

Cpok ciyx05b1: 15-30 ner

Cpok ciyx05b1: 10-15 ner

He 3arpsizHsieT okpy>Xarouryro cpeay

CnocoOCTBYeT 3arpsi3HEHHUIO OKpYKaro-
[LI€i1 CpebI

He 3aBucut OT paclieHOK Ha 3JEKTpO-
SHEPIUIO

Pacxonpl yBenM4yMBaroTCS €XKETrOJHO C
0CTOM Tapu(OB Ha ICKTPOIHEPIHIO

l'opsiuasi Bojga J1OCTymHA HE3aBUCHUMO
OT JIOCTyINAa K 3JIEKTPOIHEPTUU

Harpes BoabI HEQOCTYNIEH B Ciiydae OT-

KJTIOUEHHUSI DJICKTPOIHEPTUHU

ITo JaHHBIM Ta6J'H/II_[BI 5 MoxxHO CAcJaTb BBIBOA, YTO 3JICKTPOHATIPEBATCIIN BOALI

BBITOJIHEE JIJII HEOOJBIINX XO3SIMCTB CO CPABHUTEIBHO HEOOJIBIINM PACX0OJ0M TOpPS-

yeit Bojabl. CoJIHEUHBIC BOJOHArpeBaTEIM 11€J1IeCO00pa3HO HCIOJb30BaTh MJI XO-

3SIUCTB C OOJIBIIMM PAcXOJOM TOpsuei BOJBI W IS LIeJIed OTOIJICHHUS, B pailoHax C

BBICOKMMM IIEHAMH Ha DJIEKTPOSHEPTUIO WIM B MECTAX, INIE JJIEKTPOIHEPIUs HENO-

cTtynHa. [[ns cpaBHEHUs] B MPUBEICHHOM HIKE TaOJIMIE D JaHbl Pacxojibl Ha ycCTa-
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HOBKY M COJIEp’KaHHE PA3TUYHBIX OTOMUTEIbHBIX CUCTEM JIsl XOPOIIO TEIIOU30JIH-
POBAHHOTO JOMa IUIOMAAbI0 MeHee 100 M° M OTPEGHOCTHIO B OTOILUICHUH 33 CE30H
25200 kBT'4 TeniaoBoM SHEPTrUM.

Cucrema COJIHEUHBIX KOJUIEKTOPOB SIBJIIETCSI KOMOMHUPOBAHHOM C dJIEKTpUYE-
CKOM M CUUTAETCs, YTO HUCMOJb3yeT B cpeaHeM 70 % comueunoi sHepruu u 30 %
ANEKTPUUECKOM. J{JIsl yIpoIlleHus OImyCTUM PacXo/ibl Ha COJIEpKAHUE U MPUMEM CPOK
ciyk0b1 20 net. I1o manHBIM TaOaUIIBI 6 Hanbosiee SIKOHOMUYECKH 3 HEKTUBHOM (U C
HAaMMEHBIIMMHU TPYA03aTPATaMH) SIBJIIETCS KOMOMHUPOBAHHAS CHCTEMa COJIHEYHBIX
KOJUIEKTOPOB M 3JICKTpOHArpeBaresneu, koropas 3a 20 jer monydaercda B 2,5 pasa Je-
LIEBJIC AU3EJIbHOW M MOYTH B JBAa pa3a JCLIEBJIE YHUCTO AIEKTPUUYECKOU. A 3a BECh
CPOK >KM3HHU JIoMa SKOHOMUS OyJIeT eIie BhIlIe, TeM OoJiee, YTO LIEHBI Ha BCE DHEPIo-
HOCHUTENHN OYyIyT pacTH, a COJHEYHAsl SHEPrus Tak U ocTaHeTca OecraTtHod. Hampu-
Mmep, mpu 1eHe 3 py0. 3a 1 kBT 9 35ekTposHepruu cuctemMa COJTHEUHBIX KOJUIEKTOPOB
cokoHoMHT 3a 10 net okono 300 Teic. pyo., a 3a 20 et 700 ThIC. pyO. Oe3 yuéra 3a-
TpaT Ha TEXHUYECKoe 0OCHyKUBaHUE, peMOHT U uHpsAuM0. HyXKHO OTMETUTD, 4TO
TaKyI0 BBITOAY JIJIsl OTOIJICHUSI MOTYT 00€CTIeUnTh TOJIbKO KaYEeCTBEHHBIE BaKYYMHBIC
KoJuiekTopbl Mosienu 20-21 ¢ U-tpyOkamu nmpou3BojcTBa kKommanuu Himin unu Ta-
KOI'0 € KadyecTBa JPYruX MPOU3BOJAUTENEH, U KOTOPHIE SBIISIETCS MPUMEPOM Hanbo-
nee 3¢(HEeKTUBHOTO U B TO K€ BpEMsI CPABHUTEIIHHO KOMIIAKTHOT'O COJTHEYHOT'O KOJI-
JIEKTOpA.

Tabnuua 6 CpaBHUTENBHBIE 3aTPATHI TEINIOHOCUTEIIEH

Kanu- Crou- | kBtu | DOxcrn. | Obmue 3a- | OOmue
TaJbHBIE | MOCTh | 3ace- | 3aTpaTbl | TpaThl3a | 3aTpaThl
3atparsl | 1 kBT'u 30H 3a Ce30H 10 ner 3a 20 net
JluzenbHOE 300000 1,90 25200 | 47880 778800 1257600
TOTUTHBO
DnekTpuye- 40000 1,80 25200 | 45360 493600 947200
CKasl SHEPTHUs
JlpoBa 80000 0,70 25200 17640 256400 432800
CostHeUHBIE 240000 0,60 25200 15120 391200 542400
KOJUIEKTOPHI

Takoil KOJUIEKTOpP MPH MPaBWIHLHON yCTaHOBKE (HA I0KHYIO CTOPOHY IO/ YTJIOM
50-60°, 6e3 3aTeHeHHUsI) 3a OTONMUTENBbHBIA Cce30H obecrneunBaeT okoiao 2200 kBtu
TEIUIOBOW DHEPTHH, YTO COOTBETCTBYET TEILLy OT IMpUMepHO 400 KT KaMEHHOTO YIJIs
unu 200 1 qusenbHOro ToruinBa (B 3aBucuMocTd OT KIIJl meuyn miam koTia xosude-
CTBO MOXET OBITh OOJIbIIIEe WM MeHbIe). Ho yrons u ApoBa HaJ0 MOCTOSHHO 3ara-
caTh W 3aKUJbIBATh B M€Yb, a TOTUIMBO MPUBO3UTH U 3aJMBaTh. B TO BpeMs Kak coOJi-
HEYHasi SHEPrusl MOCTYIMaeT cama (B CBETJIOC BpeMsl CYTOK, HHTCHCUBHO B TCUCHHUE
6-8 1) u pacnpeensieTcsi B CACTEMY OTOTUICHUS TOMa aBTOMaTHYECKH.

N3 BBIIEN3I0KEHHOTO CIEAYET, UTO MPU BCEH MPUBIEKATEIBHOCTA HCIOJIb30-
BaHME BO300OHOBIISIEMBIX MCTOYHUKOB JJIEKTPOIHEPTHMU B IEHTpanbHOU Poccum He
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a2 exTUBHO TIpU OpueHTauu Ha O0bIHe MOomHOCTH. OAHAKO, €CJIN TOCTABUTH BO-
IPOC O KOMIIEHCAIIMU MOTEPh AIEKTPOIHEPTUU MIPU TPAHCIIOPTUPOBAHUU OT IFE€HEPU-
PYIOIIMX YCTAaHOBOK J0 MOTPEOUTENSI, TO Uesl CTAHOBUTCA O0Jiee MPUBIEKATEIHbHOM.
C 3T0i1 11e71bI0 pACCMOTPUM CTPYKTYPY KOMMEPUYECKUX TOTEPh AIEKTPOIHEPTUH.

[ToTepu >7€KTpO’HEPTUU MpHU Tepenaye OT IEKTPOCTAHLIUU 10 TMOTPEOUTEINs
HEU30€KHBI B CUITY psiia 0ObEKTUBHBIX MPUUYKH, IIO3TOMY YPOBEHb MOTEPh SIBISETCA
BaXHEUIIINM TOKa3aTeleM SKOHOMUYHOCTH PabOThl SHEProcHaOXKarome opranusa-
W, TEXHUYECKOTO COCTOSIHHSI SJIEKTPOOOOPYAOBAHUS CTAHIMK U MOTpEOUTENCH U
CHUCTEMBI yueTa JIEKTPOIHEPTHH, a Takke dOPEKTUBHOCTH MX SHEPTOCOBITOBOM JIes-
TENbHOCTU. Perienus B pa3BUTHH, PEKOHCTPYKIIUHM U TEXHUUYECKOM MEPEBOOPYKECHUU
ANEKTPUUECKUX CETe NMPUHUMAIOTCS C YYETOM MOTEPb dIEKTpo3HEepruu. CieacTBu-
€M ITUX PEUICHUM SBISETCS COBEPIICHCTBOBAHUE METOJIOB U CPEJICTB UX IKCILTyaTa-
U1 U aBTOMATHU3ALMK YIIPABICHUS JICKTPUUECKUMHU CETAMHU, a TAK)KE B MOBBIIICHUN
TOYHOCTU M3MEPEHHS U yueTa OTIIYCKaeMOMl M MOTpeOsieMOi dJIEKTPOIHEPTuu, (-
(EeKTUBHOCTH M CBOEBPEMEHHOCTH cOOpa JIEHEKHBIX CPEJICTB 3a MOCTABJICHHYIO TO-
TpEOUTENAM BCEX YPOBHEU JIEKTPOIHEPTHIO U T.1I.

[IpuHSATO CUMTATh, YTO OTHOCUTEIBHBIE IOTEPU IJIEKTPOIHEPTUH, MIPH TIEpeaade
OT BJICKTPOCTAHIIMM JI0 TIOTPEOUTENIS, B IIEKTPUUECKUX CETSIX OOJBITMHCTBA HAUOO-
Jiee TPOMBIIIUIEHHO Pa3BUTHIX CTPAH MHUPA MOXKHO CUHTATh YJOBJICTBOPUTEIHHBIMH,
€CJIM OHU HE TPEBBIIAIOT 4-5 % OT BbhIpabOoTaHHO 3nekTposHeprun. llotepu srek-
TposHepruu Ha ypoBHE 10 % MOXHO CUMTATh MaKCUMaJIbHO JOMYCTUMBIMU C TOUKH
3peHus GU3HKHU Mepeaadn JIEKTPOIHEPTUU 110 CETSIM, a YPOBEHb NoTeph Oosee 12 %
a0COJIFOTHO HENOMYyCTUMbIM. OTMETHM, YTO 0c000€ BHUMaHUE K MPOOJIeMe CHUMKE-
HUSI TIOTEPh DJIEKTPOIHEPTUHU B JICKTPUUYECKUX CETAX CBA3AHO KaK C TPSAYIIUM KpH-
3UCOM OPTaHUYECKUX DPHEPTrOHOCUTENIEH, TaK U C BOBHUKHOBEHHEM PsiJila HEraTUBHBIX
TEeHJICHIIUH, OTPUIIATEIBHO BIUSIONIMX Ha YPOBEHb MOTEPh B CETAX, TAKUX KaK: ycTa-
peBiee obopyaoBanue (n3Hoc A0 70 %), puznueckuii 1 MOpPaIbHBIN U3HOC CPE/ICTB
ydeTa dJEeKTPOIHEPTUHU, HECOOTBETCTBHE YCTAHOBIEHHOTO 000OPYOBaHUS TepeaaBa-
€MOW MOITHOCTH BCJIEICTBUE HEAOCTATOYHOM PAa3BUTOCTH AJIEKTpUUYeCKux cereut. I1o-
ATOMY MpoOJIeMa CHIKEHUS TOTEPh AJICKTPOIHEPTHH B DJICKTPUUYECKUX CETAX aKTY-
aJibHa, TIOCKOJIbKY CBSI3aHA C pellleHneM oOecredeHreM (PMHAHCOBOW CTAOMIBHOCTH
HYHEPTrOCHAOXKAIOIINX OpraHu3aIuil (peanu3amus IIAaHOB MOJICPHU3AINU DIIEKTpUYe-
CKHUX CETeH) M SKOHOMUYECKH OOOCHOBAHHOTO, KAUECTBEHHOTO W HAJICKHOTO DJICK-
TpOCcHAOKEHUs MOTpeOuTenen.

OnHuM 13 BUJOB MOTEPH AJIEKTPOIHEPTUH, BIUAIONIMX HA (UHAHCOBOE OJaro-
MOJIy4YHre SHEProcHA0KaOIMUX OpraHu3alHi, SIBISIOTCS KOMMEPUYECKHUE TIOTEPH, B CO-
3JaHUU KOTOPBIX YYaCTBYIOT JIB€ CTOPOHBI, KaK MPOU3BOAUTEH, TaK U MTOTPEOUTENH
AJIEKTPOHEPTUH [7].

CreneHnp UX ydacTus CJICAYET U3 ONPEICIICHUN:

AOCOJIIOTHBIE TOTEPH 3JIEKTPOIHEPIHH — PA3HOCTh AJEKTPOIHEPIUH, OTIY-
IIEHHOM B JIEKTPUYECKYIO CETh T€HEPUPYIOLIECH KAMITAHUEN U TTOJIE3HO OTIYIIEHHOU
MOTPEOUTENSAM IIEKTPOCHAOKAIOIIEH OpraHu3aIlien.

TexHnuyeckue nMoTepu 3JIeKTPOIHEPTUM — TOTEPH, 00YCIOBICHHBIC (Pu3nye-
CKUMH TIPOIECCaMU Tepeaadn, pactpeneieHus U TpaHchopMaIiui AJIeKTPOIHEPTUH,
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OTIPENENSAIOTCS PACYCTHBIM IyTEM IO METOIUKAM 3JIEKTPOCHAOKAIOIIMX OpraHU3a-
i, TexHudecKkrue moTepyu JICKTPOIHEPTUH JICTIATCS Ha YCIOBHO-TIOCTOSTHHBIC U Tie-
PEMEHHBIC (3aBUCAIINE OT JICKTPUUSCKON HATPY3KH).

KoMMmepueckne moTepu 3J1eKTPOIHEPTHM — TIOTEPH, ONpEICIsieMble KaK pa3-
HOCTh a0COJIFOTHBIX M TEXHHYECKHUX MOTEPh (CTPYKTypa KOMMEPUYECKHUX IOTEPh IPU-
BeJicHa B TaduuIe 7).

Tabmuua 7 — [IpuurHBI KOMMEPYECKUX OTEPHU AIEKTPOIHEPTUU

KommMmepueckne norepu 37eKTpoIHEprun
[ToTepu n3-3a HeOOCTaTKOB 3HEProcObITO- | IloTepu mpu BocTpeOOBaHMU OIUIATHI

BOU JICATEIIbHOCTH 3a MOTPEOJICHHYIO AIEKTPOIHEPTHIO
- IOTEPHU NP BHICTABICHUH CUETOB; - 3aJICPKKHU TUTIATEKEH;
- TIOTEPU H3-3a HECOOTBETCTBUS JAT CHS- | - HEJOIUJIATa WIM HEMOJHas oIlaTa U

TUSI TIOKAa3aHWM PACUETHBIX CUYETUYHMKOB C |JIp.
pPacyYeTHBIM TIEPHOIOM;

- MOTEpPH M3-3a PACUETOB IMOTPEOICHHOMN
AIIEKTPOIHEPTHH a0OHEHTOM Ha OCHOBE J10-
rOBOpOB 0€3 y4ETHOrO AJIEKTpOmnoTpedIie-
HUSA U JIP.

[ToTrepn wn3-3a orpaHWYCHHs MOTPEOIIsIC-
MOM MOIITHOCTH

- HeoIIaTa MOITHOCTH OTPaHUYCHUS - HE3aKOHHOE TOJKIIOUCHHE K CEeTSIM
AIEKTPOCHAOKEHHS,

- MOIIICHHUYECTBO C MPHUOOpaMu y4e-
Ta U JIp.

ITorepn Ha ucTpeboBaHUE JOJTOB, BBISAB- | [loTepn m3-3a HapyIIeHUS KadecTBa
JIEHWE W JUKBUJAIUS XHIICHHUS DJICKTPO- |3JECKTPOIHEPTHHU

XI/IIHGHI/IG QJICKTPOOHCPIUHU

SHEPrUu
- CyZe0OHbIE PacXo/Ibl; - 3aKOHHBIM OTKa3 OT OIUIaThl HEKa-
- TPAHCIIOPTHBIE PACXOIbI U JP. YECTBEHHOW  JJICKTPOSHEPTMU WU

YMEHBILICHUE TIIATEKEN;

- 3aTpaTbl Ha PEMOHT D3JIEKTPOYyCTa-
HOBOK, JIOKQJIM3ALMIO W JIMKBUAALMIO
IPUYMH HapyLIEHUS KadecTBa 3JIEK-
TPOHEPIHH.

OTmeTHM, YTO B OOJIBIIMHCTBE CIy4yaeB KOMMEPUYECKUE OTEPH SIEKTPOIHEPTUU
00yCIIOBJIEHbI KOHKPETHBIMH OOBEKTUBHBIMU MPUYMHAMHU, B TOM YHCIIE U YelloBeYe-
ckuM (¢akropoM. OJHAKO, TOTPEOUTENN IIEKTPOIHEPTHH € MPEUMYILECTBEHHO OJ-
HO(A3HON HArpy3Koi, K KOTOPbIM OTHOCSITCS YUPEXKACHUS 3IpaBOOXpAHEHMUs, 00pa-
30BaHMS, )KHJIMITHO-KOMMYHAJIBHOE XO3SUCTBO U Jp. 00ECNEYUBAIOT 3HAYUTEIIbHYIO
noito (110 50 %) KoMMepUYEeCKUX TOTEPh 3a CYET HECUMMETPUYHBIX PEXKUMOB PaOOTHI
U SIBJSIIOTCS BEPOSITHBIMU BUHOBHUKAMU YXYJUIEHUS! KauecTBa 3JeKTpoaneprun. O-
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HAKO (PMHAHCOBAsi OTBETCTBEHHOCTD 3a MOTEPH, CO3JaHHBIE B 3TOM CIIydyaeM MOTpe-
ouTesieM, MEePeKIaAbIBACTCS Ha MOCTABIIMKOB 3JIEKTPOIHEPTUU.

[TonkiroueHne HECUMMETPUYHBIX JJIEKTPUUYECKUX HArpy30K JaXe B CHUHYCOU-
JTaIbHOM pekUMe 0€3 KOMIIEHCUPYIOIIHMX YCTPONUCTB MPUBOAUT K MOSIBICHUIO TOKOB
oOpaTHOM MOCJIEI0BATENLHOCTH, IOMOJIHUTENbHBIX MMOTEPD, MyIbCAIlUi MIHOBEHHOU
MOIIHOCTH U HE CUMMETPUU HANPSHKEHUS, B KOHEYHOM WTOTrE K yXYJIUIEHUIO Kade-
CTBa ’Hepruu [7].

JIOTIOJIHUTENBHBIE TIOTEPU NP HECUMMETPUYHOU AJIEKTPUUYECKOW HArpyske, a
oHa cocTtapisieT okoyio 40 % Bcell Harpy3ku IpoMblIeHHOro npeanpudatus u 80 %
IUTSL KWJIMIIHO-OBITOBOTO KOMILJIEKCA, MOTYT J1ayKe MPEBbIIIATh MOTEPU OT PEAKTHB-
HOM MomHOcTH. [lpm >TOM mpenenabHO JOMyCTHMOE 3HaueHue KoddduimeHTa
HECUMMETPUU HAIpPsDKEHUH 10 HYJIEBOM MOCIEAO0BATEIIbHOCTH, B TOYKaxX OOILEro
MIPUCOEIMHEHUST K YETBIPEXIIPOBOJHBIM JJIEKTPUUYECKUM CETSIM C HOMHUHAJIbHBIM
HanpspkenueM 0,38 kB npeseimaet 10 % Bmecto 4 % [7]. IIoCKOJIBKY 3TH TOMOJIHHU-
TeJbHbIE TIOTEPU HE BIMSIOT HAa KOJIMYECTBO BJIEKTPOIHEPIHH, 3a(PUKCUPOBAHHOU
CUETYMKAaMHU NOTPEOUTENs], TO B IMPOUTPHILIE OCTAETCS SHEProcHaOKarolasi opraHnu-
3a1us, KOTOpas B CBOIO OUYe€pelb 3aKJaJbIBaET 3TU MOTEPU B TapU]Pbl HA AJIEKTPO-
sHepruto ans norpedurens. [loaToMy pacd€r JONMONHUTEIBHBIX MOTEPH 3JIEKTPO-
DHEPTUU NPU HECUMMETPUYHBIX PEXUMaxX MPEACTABISETCS aKTyalbHOU U JIOBOJIBHO
MHTEPECHOM 3a1auel, IS peleHus] KOTOPOi HEOOXOAUMO PacCMOTPETh B KaUECTBE
MCXOJIHBIX CUMMETPUYHBIE PEXKUMBI, & 3aTEM YaCTUYHBIE W MOJHbIE HECUMMETPHUY-
HBIE PEKUMBI.

B cunycouganbHOM pexuMe SHEPreTUYECKUE MPOIECCHI, B TOYKAX OOIIETro MpHU-
COEIMHEHHUS K YETBIPEXIPOBOAHBIM AJIEKTPUUECKUM CETSIM HECUMMETPUYHON Tpex-
(a3HOM ANEKTPUUECKOM HArpy3KH, MOJHOCTHIO OMNPEAENISIOTCS KOMIUIEKCaMU JAeH-
CTBYIOUIUX 3HAYEHUH (ha3HBIX HAIPSKEHUN U TOKOB (B 00IIEM cilydae TPEXMEPHBIMU
KOMIUIEKCHBIMU BEKTOPAMH C BEILIECTBEHHBIMU KOOPAMHATAMMN )

U, U, ei¥e
U=|U,|=|U,e®?|. (1)
Uﬂ Ucejth

N3BeCTHO, 4TO CKaIApPHOE MPOU3BEACHNUE TPEXMEPHBIX KOMIUJIEKCHBIX BEKTOPOB
(TpaHCTIOHUPOBAHHBIN BEKTOP HAMPSIKEHUS 7 HA KOMILJIEKCHO COMPSKEHHBIN BEKTOP
TOKa) B CJIy4a€ CHHYCOMJIAJILHOTO PEKHUMa TO3BOJISIET OMPENETUTH MOJHYI KOM-
MJIEKCHYIO MOIIHOCTD TpeX(a3HOH AIEKTPUUECKON HATPY3KH

S=P+Q>. @

B aTtoMm cityyae pericTBUTENIbHAS U MHMMAsi YaCTH MOJIHOM KOMIUIEKCHOW MOIII-
HOCTH (2) ONIPEACNAIOT AKTUBHYIO U PEAKTUBHYIO MOIITHOCTH TPEX(a3HOM HArpy3Ku
P=P;+Pp+ P, Q=Qa+ Qy+ Q.. 3)
B ciiyuae cuHyCOMIanbHOTO peKMMa aKTUBHAs U PEAKTUBHAS MOIIHOCTH KECT-
KO CBSI3aHBI MEXIY COOOM uepe3 MOIYJb MOJTHOW KOMIUIEKCHOW MOITHOCTH, KOTOPBIN
MOKHO Ha3BaTh T€OMETPUIECKON MOITHOCTHIO TpeX(a3HOU Harpy3Ku (B MaTEMaTHKE
ATO CPEIHETE€OMETPUUECKOE)
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S = |Sa+S, +5.| (4)

[Ipu cuHycOH1aTbHOM PEXHME U CUMMETPUYHON HArpy3ke (KOMIUIEKCHBIE MPO-

BOJAMMOCTH (Da3 paBHBI) reOMEeTpUUECKasi MOIIHOCTh TpexX(a3HON HArpy3KH, ompese-

aseMas Kak IPOU3BEIAEHUE MOAYJEH TPEXMEPHBIX KOMIUIEKCHBIX BEKTOPOB, OyJIEeT
paBHA TEOMETPUIECKON MOIIHOCTH, BBIYHCIISIEMOH 110 (4)

S=JU2+UZ+U? - U2+ U:+UZ, (5)
T. €. BBIIOJIHAETCA PaBEHCTBO S = Sg.

B ciywyae cuHycOMJalbHOTO CUMMETPUYHOIO peXUMa B TOYKE IOAKIIOYEHUS
HECUMMETPUYHON HArpy3KH HANpPSKEHHE CMELICHUS HEUTPaIu U TOK B HEUTpPaIbHOM
IpoBojie OYAYT OTIMYHBI OT HYJSI U IO3TOMY BEKTOPHOE MPOMU3BEACHUE TPEXMEPHBIX
KOMIUIEKCHBIX BEKTOPOB C BEIIECTBEHHBIMHU KOOPAMHATaMH IO3BOJISIET OINPENEIUTH
MOIITHOCTh HE CUMMETPHUU Harpy3ku (MOLTHOCTh HeOasnaHca) [ 8]

D=U -1, (6)

Bextop D OyneT HyneBbIM TOJIBKO MPU CHHYCOUJAITBHOM CHMMETPUYHOM PEXKU-
M€ U CHMMETPHYHOM Harpy3ke (Kak MpOM3BeJeHHUE JABYX HYJEBBIX BEKTOPOB), a MPHU
HECUMMETPUYHON HArpy3ke BEKTOp D cuuTaroT TpEXMEpPHBIM BEKTOPOM PEAKTHUBHOMN
(mo ompeneneHUIO BEKTOPHOTO YMHOXKEHHSI) MOITHOCTH HeOasaHca (Bce clilaraeMbie
BbIpakeHHs (6) UMEIOT pa3MEPHOCTh MOILIHOCTH), (7) a ero Moayib — JAEUCTBYIOIIEH
BEJIMUMHOMN peakTUBHOW MOIIHOCTU HeOanaHca. B ciydae cuHycouIanbHOIO pexuma
IIpY HECUMMETPUYHBIX HamNpsHKEHUsX (a3 U HECUMMETPUYHOW Harpys3ke BekTop D
reOMETPUUYECKH CYMMUPYETCSI ¢ BEKTOPOM MOJHOM MOIHOCTH CUMMETPUYHOTO PEXKU-
Ma, IO3TOMY CHPABEUIMBO CIEAYIOIIEE COOTHOLIEHHUE [§, 9]

7 U =™ - 1" - |U-1]*. (8)
CrnenoBaresbHO
Sz=S8:+D2. (9)
Takum 00pa3oM, reoMeTpUYEecKas MOUTHOCTh TpeX(a3HOM HArpy3Ku B cllydae
CUHYCOUJAJIBHOTO peXUMa MPU HECUMMETPUYHBIX HaIpsKEHUsAX pa3 U HeCUMMET-
PUYHOIN Harpys3Kke BKJIIOYAET B ce0s U JOMOJHUTENbHbIE TIOTEPH, 00YCIOBIEHHBIE TO-
KOM HeOaJlaHCa U HalpsDKEHUEM CMEUICHMsI HeMTpaiu U UMEIOIINE CMbICI MOTEPh OT
PEAaKTUBHON MOIIIHOCTH, HE YYHUTHIBAEMBIE CUETUYMKAMU AKTUBHOM DHEPTUU DHEPIO-
CHaAO>KarOIIe OpraHu3aIuu:
SE=P*+Q*+D;. (10)
ITockonBKYy BEKTOp HAIPSDKEHUS CMEIIECHUS HEUTPAIM U TOK B HEUTPAJIbHOM
npoBoJie (TOK HebanaHca) oOyCIOBIEHbI KaKk HECUMMETpHUEH (Pa3HbIX HaNpsHKEHUH,
TaK 1 HECUMMETPHUE CONMPOTUBIIEHUH (ha3 HArpy3KH, TO MOIIHOCTh HebanaHca (BEeK-
Top D) MOXHO ONpenennuTh TakKe BEKTOPHBIM MPOU3BEIECHUEM BEKTOpPA CMEIICHUS
HANPsHKEHUS HEUTPAJIM HAa BEKTOP TOKA HEUTPAIIU
D, =Uy - Iy. (11)
Hanuuue nomonHUTENBHBIX NOTEPh, OOYCIOBIEHHBIX TOKOM HebalaHca U
HAaIIpSDKEHUEM  CMEIIEHUS] HEWUTpaid, NPUBOAUT K HECUMMETPUYHBIM NaACHUAM
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HANPSDKEHUs, YXYAILICHUIO KauyeCTBa 3JCKTPOIHEPTHH, YMEHBIICHUIO KO3 pHUIeHTa
MOUIHOCTH, HEAOYUETY JIEKTPOIHEPTHUU, T. €. K YBEINUYEHUIO KOMMEPUECKUX TTOTEPD.

B uneanpHOM cilyqae KOMMEPUECKHUE OTEPH DIIEKTPOIHEPTUH B AJIEKTPUUECKOMN
CETH, JIOJDKHBI ObITh paBHbI HYJ0. O4EeBUIHO, OJIHAKO, YTO B PEAbHBIX YCIOBHSIX
OTITYCK OT T€HEepalluU B CETh, MOJIE3HBIA OTITYCK MOTPEOUTENIO U TEXHUYECKHUE TTOTE-
U OTPENEINSIIOTCS ¢ MOTPEIIHOCTAMU. PazHOCTH 3TUX morpemHocTed hakTHUYecKu U
SABJISIFOTCS] CTPYKTYPHBIMH COCTABJISIOIIMMU KOMMEPUYECKUX MOTEPb.

K OCHOBHBIM COCTaBJIAIOIIMM IOIPEIIHOCTEN U3MEPEHNN OTIYIIEHHOU B CETh U
ITOJIE3HO OTITYLIEHHOM 3JIEKTPOIHEPIUU OTHOCATCA: NMOTPEIIHOCTA U3MEPEHHUM DJIEK-
TPOSHEPTUU B HOPMAJIBHBIX YCIOBHUSX PabOThl M3MEpPHUTENbHBIX KomIuiekcoB UK,
ornpesensieMble KilaccaMd TOYHOCTH TpaHchopmaTopoB Toka TT, Tpancdopmaropos
HanpspkeHuss TH u cuerunka snektposHeprun CO; AOMOTHUTENBHBIE TOIPEIIHOCTH
M3MEPEHH AJIEKTPOIHEPTUHU B pealbHBIX yclnoBusax skcrutyatanuu UK, obycnoBnen-
HBIE; 3aHWKEHHBIM NPOTUB HOPMATHUBHOIO KO3((UIMEHTOM MOIIHOCTH HAarpy3KH
(1OMOJTHUTENBHOM YIJIOBOM MOTIPEHIHOCTHIO); BIUsHUEM Ha CO MAarHUTHBIX U DJIEK-
TPOMArHUTHBIX IIOJIEM PA3JIMYHOM 4acTOThI, HEAOTrpy3Kou u neperpyskor TT, TH u
CD; ne cummetpuelt u ypoBHeM nojseneHHoro k MK nanpsokenus; padoroit CO B He
OTAaIUIMBAEMBIX ITIOMEILIECHUAX C HEJOIYCTUMO HU3KOM TEMIIEpATypPOU U T.II.; HEJOCTa-
TOYHOM 4yBCTBUTEIBHOCTHIO CO MpU MX MaJbIX Harpy3kax, 0COOEHHO B HOYHBIEC Ya-
Chbl; CUCTEMaTH4YECKHE MOTPEIIHOCTH, 00YCIOBICHHbIE CBEPXHOPMATUBHBIMU CPOKa-
Mu ciyx0b1 UK; morpemnocTy, cBsi3aHHbIE C HEMPAaBUIBHBIMU CXEMaMHU MOIKIII0Ye-
Hus 3ekTpocueTunkoB, TT u TH, B yacTHOCTH, HapylIeHUSAMU (a3upOBKU MOIKIIIO-
YEHUS! CYETUUKOB; MTOTPEUTHOCTH, 00YCIOBICHHbIE HEUCIIPABHBIMU MTPUOOpPaMU yueTa
ANEKTPOIHEPTUH;, OTPEIIHOCTH CHATHUS MOKA3aHUI 3JIEKTPOCYETUUKOB M3-3a OLIMOOK
WM YMBINUIEHHBIX UCKA)KEHUM 3alUCEN MOKA3aHWM; HE OJHOBPEMEHHOCTH WM He-
BBITIOJIHEHNSI YCTAHOBJIEHHBIX CPOKOB CHSTHS IOKa3aHUM CUYETYMKOB, HAPYIIEHUS
rpadgukoB 00X07a CYETIYMKOB; OIMMMOOK B ompeaeiacHuH Kod(DPUIIMEHTOB MepecyeTa
[IOKa3aHUIl CYETYMKOB B AJIEKTPO3HEpruto. CiielyeT 3aMEeTUTb, YTO IPU OJUHAKOBBIX
3HAKaX COCTABJIAIOLIMX MOTPELIHOCTEN U3MEPEHUMN OTIIYCKA B CETh M IOJIE3HOTO OT-
nmycka KOMMepuecKue MoTepu OyAyT YMEHbIIAThCS, a PU Pa3HbIX — YBEJIUUUBATHCS.
OTO 03HAYAET, YTO C TOYKH 3PEHUSI CHUKEHUS KOMMEPYECKHUX MOTEPh IEKTPOIHEP-
MM HEOOXOAMMO MPOBOJIUTH COTJIACOBAHHYIO TEXHUYECKYIO MOJUTHKY MOBBIIICHUS
TOYHOCTH HM3MEPEHUH OTIIyCKa B CETh M IOJIE3HOIO OTIIyCcKa. B wacTHOCTH, eciu,
HaIlpyuMep, OJHOCTOPOHHE YMEHBIIATh CHUCTEMATUYECKYIO OTPULATEIBHYIO NOTPEI-
HOCTh U3MEPEHHUU (MOJIEPHUZUPOBATH CUCTEMY YUETA), HE MEHSSl MOrPEIIHOCTh W3-
MEpPEHHI, KOMMEPUYECKHUE TTOTEPH IIPU I3TOM BO3PACTYT, YTO, KCTATH, UMEET MECTO Ha
npaktuke [10, 11].

Kommepueckasi cocrapisitoiasi motepb, 00ycloBICHHAs 3aHUKEHUEM MOJIE3HO-
ro OTIYyCKa HM3-3a HEJOCTATKOB 3HEProCOBITOBOM NEATETbHOCTH, BKIIOYAET B CEOS:
HETOYHOCTb JAHHBIX O MOTPEOUTENSAX JIEKTPOIHEPTUH, B TOM YUCIIE, HEAOCTaTOUHOU
WK OMO0YHON MH(pOpMaLMeN O 3aKIIOUEHHBIX JOTOBOpaxX Ha MOJb30BAaHUE AJICK-
TpPOSHEpPrueil; ommrOKaMH MPH BBHICTABJICHUU CUYETOB, B TOM UYHWCIJIE HE BHICTABJICHHbI-
MU CYETaMHU MOTPEOUTENSAM U3-3a OTCYTCTBUS TOUHON MH(POPMAIUH IO HUM U MOCTO-
SHHOTO KOHTPOJIS 3a aKTyalu3auuend 3Toil mHpOpMalluu; OTCYTCTBUEM KOHTPOJS U

25



OIIMOKaMU B BBICTABJICHUHM CUETOB KJIMEHTaM, MOJb3YIOIIUMCS CIEHUATbHBIMU Ta-
pudaMu; OTCYyTCTBUEM KOHTPOJISL U y4€Ta OTKOPPEKTUPOBAHHBIX CYETOB U T. II.

[ToTepu OT XUIIEHUI ANEKTPOIHEPTUH SIBISIOTCS HAUOOJIEe CYIIeCTBEHHOM CO-
CTaBJISIONIEH KOMMEpUYECKUX MOTepb. ONBIT OOpHOBI C XUIIEHUSMHU AJIEKTPOIHEPTUU
B pa3IUYHBIX CTpaHax 0000IaeTcs CIeNHalbHON AKCIEPTHOM Tpymmon Mo u3yde-
HUIO BOIIPOCOB, KAcArOUIUXCsl KPakh AJIEKTPOIHEPIHH U HEOIUIAUCHHBIX CUETOB (He-
rarexxeit). [Ipu 3ToM TEpMUH «KpaXka 3JIEKTPOIHEPTUN» MIPUMEHSETCS TOIBKO B T€X
CIIy4asx, KOTJ1a JIEKTPOIHEPTUsl HE YUUTHIBACTCS UJIU HE TOJHOCTBIO PETUCTPUPYET-
csl IO BUHE MOTpeduTensi, Tub0, KOrja MOTPeOUTENNb BCKPHIBACT CUETUYUK WU HApY-
[Ia€T CUCTEMY MOJAYM 3JIEKTPONMUTAHUS C LEIbI0 CHUKEHUS YUYUTHIBAEMOTO CUETUH-
KOM pacxo/ia moTpeOIsieMOn AIeKTPOIHEPTUH.

O060061eHrne MEKIYHAPOTHOTO U OTEUECTBEHHOTO OIbITa MO0 OOPHOE C XUILEHU-
AMH 3JIEKTPO3HEPIUU MOKA3aJl0, YTO B OCHOBHOM 3THUMH XHILEHUSAMH 3aHUMAOTCS
ObITOBBIE MOTpeOUTENU. MIMEIOT MECTO KpaXku 3JIEKTPOIHEPIHH, OCYIIECTBISIEMBbIE
MPOMBIIIJIEHHBIMU U TOPTOBBIMU MPEANPUATUAMHU, HO O0BEM ITUX KPaXK HEJIb3s CUU-
TaTh ONPEACIAIONIMM. XUIIEHUS JEKTPOIHEPIrUU UMEIOT JOCTaTOYHO YETKYIO TEH-
JEHIIMIO K POCTY, OCOOEHHO B PETHOHAaX C HEOJIAronoilyYHbIM TEIUIOCHA0KEHUEM T10-
TpeOuTenel B X0JIOAHbIE EPUOBI ToAa. A TaKkKe MPAKTUYECKU BO BCEX PETMOHAX B
OCEHHE-BECEHHUE NIEPUO/JIbI, KOT1a TEMIIEpaTypa BO3AyXa YK€ CHIIBHO IIOHU3HWIIACh, a
OTOILUICHHUE €11I€ HE BKIIIOYEHO.

Kak npaBuio, B OCEHHE-3UMHUE U 3UMHE-BECEHHHE MEPUObI I'0Jla UMEIOT Me-
CTO HEIOIUIATHI 3a AJIEKTPOIHEPTHIO, & B BECCHHE-JIETHUE U JIETHE-OCEHHUE MEPHUOIBI
ATU HEJOIUIATHI B ONPEIEICHHOW Mepe KOMIICHCUPYIOTCSA. B NOKPU3HCHBIA IEPUOA
3Ta KOMIIEHCalMsl Oblla MPAaKTUYECKU TOJTHOW, M MOTEPU DIJIEKTPOIHEPTUU 32 TOJ
PEIKO, KOTJla UMEIM KOMMEPUYECKYI0 COCTaBIIONIYI0. B HacTosmiee BpemMs oceHHe-
3UMHHE U 3UMHE-BECEHHHUE CE30HHBIE HENOILIATHI 3a DJIEKTPOIHEPIUI0 HAMHOTO TIpe-
BBIIIAIOT B OOJIBIIMHCTBE CIy4yaeB CyMMapHYIO OIUIaTy B pyrue nepuoist roja. Io-
TOMY KOMMEpYECKHE NOTEPU UMEIOT MECTO IO MecslaM, KBapTajlaMm U 3a ToJ B Iie-
qgoMm [11].

KoMmmepueckne norepu 31€KTPOIHEPIMM HEb3sl U3MEPUTh, UX MOXHO C TOM
VI WHOW MOTPEIIHOCTBIO BBIYMCIHMTH. 3HAYEHHE STOW IMOTPEUIHOCTH 3aBUCUT HE
TOJIBKO OT TIOTPEIIHOCTEH M3MEpEeHU 00bEéMa XHINEHUN JIEKTPOIHEPTUH, HATHMUUS
«0eCX03HBIX TTOTPEOUTENECHY, IPYTUX PACCMOTPEHHBIX BbIIIE (PAKTOPOB, HO U OT TO-
IPELIHOCTH pacuéTa TEXHUUYECKUX MOTEPh 3IeKTpoaHeprun. Yem Oosiee TOUHbIMU OY-
OyT pacy€Thl TEXHUYECKUX MOTEPh AJIEKTPOIHEPIUH, TEM, OUEBHIHO, TOUHEE OYyIyT
OLICHKU KOMMEPYECKON COCTABJISIOILIEH.

3.2 Tema CPC: BerposHepreruka

Tpanuumonno »Heprus BeTpa B Poccun ricnonp30Banack riaaBHBIM 00pa3oM ISt
IoMoOJIa 3€pHA JIEPEBSIHHBIMU YETHIPEXJIONACTHBIMU BETPSHBIMUA MEJIbHUIIAMH YHCIIO
KOTOpbIX nocturano 200 Teic. mT., cpennen MomHocThio 3,5 kBT. Cambie Oonbinme
MEJIbHUIIBI UMETU quaMeTp BeTpokosieca 20-24 m u momHocTh 10-15 kBT. Berpsnbie
MEJIbHUIIBI TIEpEMAIbIBAIN B rojl OKOJIO 34 MIIH. TOHH 3epHa. Bce BeTpsHbIe METbHHU-
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1161 OBUT MECTHOTO KPECTHhSTHCKOTO TIPOU3BOJICTBA, UX MOCTPOIIKa OCHOBBIBAJIACH HA
MHOT'0JIETHEM MPAKTUYECKOM OIBITE.

Teopernyeckue M dKCIEPUMEHTaIbHBIE PaOOTHI MO BETPOJBUTATEISIM HayalH
npoBoauThCs B 1920-x rogax, B pe3ysbTaTe 4ero sl HYXKJ CEIbCKOrO XO35HCTBa
ObLTM pa3paboTaHbl MHOTOJIONIACTHBIE BETPOABUTATENN 1IEIbHOMETAJUIMYECKOW KOH-
ctpykiuu guamerpom 5-8 M (TB-5 u TB-8). MaccoBoe nmpou3BOACTBO 3THX yCTaHO-
BOK oTHOCcHUTCA K 1936 1., koraa 6su10 noctpoeHo 1300 ycTaHOBOK, YKOMIIJIEKTOBAH-
HBIX TOPIIHEBBIMU Hacocamu. [IpomsBoautensHocTh TB-5 coctaBmsina 1 m*/4 mpu
ckopocTH Betpa 3 mM/c u 5 mM*/u ipu V = 5 m/c. TB-8 obecnieunBana B 3-3,5 paza
00JIBIIIYI0 TPOU3BOAUTENBHOCTE. K JOBOCHHOMY MEpHOy OTHOCHTCS Takke paspa-
6otka BOY c Berpokonecamu auamerpom 8 u 12 m. [locnennuii arperat Ob11 yKOM-
IJIEKTOBaH reHeparopoM 15 kBt. OH ucnonw3oBancs Ha ctaHuusax CeBepHOro Mop-
CKOTO MyTH U MOKa3aJl BEICOKYIO HAJEXKHOCTh B paboTe B ycinoBusx Kpaiinero Cese-
pa.

[Tepas B mupe BOC monHocThio 100 kBT ¢ acHHXpOHHBIM T'eHEpaTopoM ObLiia
pa3zpaborana B LIAT'U u noctpoena B Kpsimy Henaneko ot . CeBactonons B 1931 r.
Crannus paboTana Ha MECTHYIO PHEPrOCHUCTEMY, OHA UMeEJa JUaMeTp BETpoKoJieca
30 M. Cranuus ycnenrHo paboraia, HO Oblia paspyiieHa B 1942 r. Bo BpeMs BOWHBI.

B 50-x rogax B CCCP BetpoaBuratenu Boilyckanu 44 3aBoaa. MakcuMalIbHBIN
YPOBEHB MPOU3BOJICTBA ObLI TOCTUTHYT B 1955 r. 9142 mt. HaubonpmmumM crpocom
ITOJIB30BAJICST BeTpoaBurarenb 1B-8, KOTOpBIM CTal NMPUMEHSTHCA HE TOJBKO JUIS
noJbeMa BOJIbI, HO U JIJIsl IepepaboTku kopMoB. Ha BogocHabxenue gepm B Poccun
B 7 obsactsax B 1958 r. paboranu 2352 yctaHoBKkU. BeTpoasurarenu okymnanu ce0s 3a
1-2 rona pabotel. Betponasurarens J[-12 Takke MCHOJIB30BAJCA JJIi MEXaHHU3ALUU
TPYAOEMKHUX TPOIIECCOB B KMBOTHOBOJICTBE U ISl Mo ibeMa Boibl. bonee 3 Twic. pa-
IMOY3J10B B cTpaHe B 1956 r. mutanock ot Ab, 3apsKaeMbIX € MOMOIIBIO BETPOIJIEK-
Tpudeckux arperatoB tuna BD-2 momuocteio 100 kBt. Ha 6a3e Berpoarperara /1-18
OblIa co3/laHa BETPOAM3EIbHAS AJIEKTPOCTAHIIUS MOIIHOCTHI0O KBT 1 MHOTroarperat-
Has MomHocThiO 400 KBT.

C pa3zBuTtueM seKTpuUKaIMN CEIbCKOTO X03sicTBa BOY cTanmu tepars cBoe
MpeXHEe 3HAUeHue Ui cena. 3ajadyeil BETPOIHEPreTHMKM HAa HOBOM 3Tale CTajo
oOecrieueHre YHeprueil 0OBEKTOB CEITBLCKOTO X035HUCTBA, HE TOJKIFOUEHHBIX K DJICK-
TpoceTsiM. ITo otroHHble nactouma [loBomkss, Cubupu, Kazaxcrana, Typkmenuu.
B nepuog ¢ 1968 no 1975 rr. B pane opranusaiuii ObLIM pa3paboTaHbl HOBBIE BETPO-
aleKTpuueckue arperatbl MomHocThiO OT 1 g0 30 kBT. Hamubonee ymaunoit okasa-
J1ach KOHCTPYKIMA JBYXJIONACTHOrO BeTpoarperata ABOY-6 ¢ nuamerpoM BETpOKO-
neca 6 M u momHocThio 4 KBT. Cepuiinoe npousBoacteo ABDY-6 6bu10 opranuzo-
BaHo B HIIO «Betposn». O0BEM r0o10BOrO Mpou3BoaAcTBa B 80-€ oAbl COCTaBIISLI
400-500 mT. ABDY-6 npumeHsicsi B COCTaBe YCTAHOBOK Pa3IMYHOTO HA3HAUCHUS:
JUTSE IOTbEMA BOJIBI M 00OTpEBA MOMEIIEHUH, /TSI 3apsija aKKyMyJIITOPOB Ha MasiKax,
JUIL ONPECHEHUSI MOPCKOM M COJIOHOBATOW BOJBI, JUISI KAaTOAHOW 3aIlllUThl Marwu-
CTpaJIbHBIX BOJIOTIPOBOJOB. B YacTHOCTH, BeTpoarperatoB OOeCreYrBajId TEIIO-
cHaO)keHHe OBITOBBIX TMOMENICHWM B AHTapkTuae Ha craHiiuu HoBomazapeBckas.
HITO «BeTpo3H» OCBOWJIO Takke CEPUHHOE MPOU3BOACTBO 3apsiAHBIX BeTpoarpera-
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TOB MOIIHOCTBIO 100250 BT 1 BOJONOIBEMHBIX BETPOArPEraTOB MEXAHUYECKOTO TH-
na MPOM3BOIUTEILHOCTBIO 10 1 M3/4.

B Hacrosiiee Bpemsi CEpUHO MPOU3BOAATCA TOJIBKO Majble BOY MOMIHOCTBIO
ot 0,1 go 10 kBT, HO pa3paboTaHbl U MPOILIN ONBITHYIO MPOBEPKY BETpOarperaThl
oospmmx MomrHocTe. Hauato co3panne BOC momHocThio 24 MBT nox Dnucrtoi
(Kanmpeikus). Pa6oraer BOC «3anonsipas» (r. Bopkyra) momuocteio 2,0 MBT,
o0opy0BaHHAsl CETEBBIMU BETpoarperaraMu OTe4ecTBEHHOM pa3zpaboTku tuma ABD-
250. B ycnoBusix Poccun ¢ €€ orpoMHBIMU 1O TUIOLIAAM U CJIa00 3aCENEHHBIMU Ce-
BEPHBIMH TEPPUTOPHUSIMH HAUOOJIBITNE TEPCIEKTUBHl UMEIOT aBTOHOMHBIC BJOY, a
TaKk)kKe THOPHUIHBIE CHCTEMBI AJIEKTPOCHAOKEHUSI CEThCKOXO03SHUCTBEHHBIX MOTPEOU-
TEJICH.

XOTsl HEprusi BETpa U3BECTHA YEJIOBEYECTBY MHOTHUE THICSUYENETUSI €€ UCIOJIb-
30BaHME JJIs1 TPOU3BOACTBA AJICKTPUUECKONW dHEPTHH OYpHO Pa3BHBAIOCh B TMOCIE/I-
Hue 10-15 ner. K nacrosimemy BpemeHu B mupe ycrtaHoBieHo Oosnee 20000 Betpo-
AIEKTPUUECKUX arperaToB, 00Ilas MOIIHOCTh KOTOPBIX MpeBbimaeT 16 mutH. KBT.
CoBpeMeHHbIE BeTpodHepreTuyeckue ycranoBku (BOY) nMeroT MomiHocTh oT eau-
HUI[ KUJIOBATT J0 HECKOJIBKUX METaBaTT M MO3BOJISIOT YKOHOMHYECKH 3(h(PEKTUBHO C
BBICOKOU CTEIEHbIO HAJIEKHOCTH MPeoOpa3oBbIBaTh YHEPruto BeTpa. BOY moryt uc-
MOJI30BATHCS JIJISI PA3IMYHBIX 1eJIel, HauMHas OT 3apsijia aKKyMYJISITOPHBIX OaTapei
(AB) u sHeprocHaOXKeHUs Pa3TUYHBIX OOBEKTOB (0Ma, epMbl U TIp.) 0 MOAAYU
AIEKTPOIHEPTUH B CETU LIEHTPATU30BAHHOTO JIEKTPOCHAOKEHUS.

Bo3spacrarommii uatepec k mpobiieMam ucnosib3oBanuss B cBs3zan ¢ yBenu-
YEeHUEM JI0 HEBUJIAHHBIX paHee MacIITa0OB MOTPEOJICHUS UCKOTaeMoro ToruinBa. B
HACTOsAIEe BpeMsl MMOHUMaHKE TOTO, YTO 3alachl OPraHUYECKOro TOIUIMBA MCTOIA-
IOTCSl U €r0 HCIOJh30BaHUE BO BCE BO3paCTaOIIMX 00beMax BENET K 3arps3HEHUI0
OKpY’Karollel cpe/ibl CTajao BceoOmuM. Breiaenenue yriekuciaoro ra3a, mpuBoIsIIero
K riao0agpHOMY MOTeruieHuto, B Poccun nocturio 16 T B ToJ HA OJHOTO >KUTENS; B
EBpornie — 12 1. Belgenenue ABYOKHUCH CEphI ABJISIETCS MPUYMHON YYaCTHUBIIMXCS B
MOCJIETHUE JECATUIICTHS KUCIOTHBIX J0XKIeh. B Oymyrem Hen30eKHO COKpalleHue
MOTpeOICHUST OPraHUYECKOrO TOIUIMBA U €r0 3aMeHa JPYTUMHU MCTOYHUKAMH dHEP-
run. Mcnons3oBanne BMD namboliee mpuBieKaTelIbHO, TaK KaK OHO HE HapyIlaer
€CTECTBEHHOTO OajlaHca SHEPTuH, MoJydyaeMol Haiel rianeToi. B Onuxaiiem Oy-
JTyIIEM OXKHMAAETCSl 3HAUMTENIbHBIN pocT ucrnoiab3oBanuss BMID. B Hacrosiiee Bpems
JI0JI BO3OOHOBIISIEMOM SHEPTHH B 3Heprodatance EBporbl coctaBiser okono 12 %.

B Poccun BUD ncnonb3yloTCs HE TaK IMIMPOKO, a MX JOJA B MPOU3BOICTBE
ANIEKTPOdHEPTHH cocTaBisieT MeHee 1 % (6e3 ydera kpynHbix ['9C). OnHako mep-
CIIEKTHUBBI MX NpUMeHeHUs1 Belukd. Okono 60 % TeppuTopuu CTpaHbl, TPEUMYIIIE-
CTBEHHO CEJIbCKOXO3SIMCTBEHHOTO MCMOJIb30BAHUS, UMEIOT IUIOTHOCTh JJIEKTpUYe-
ckoil Harpy3ku 0,5-10 kBT/M°. DJIEKTPOCHAOKEHUE HACEICHUS U TTPOU3BOICTBEHHBIX
00BEKTOB 37I6Ch 00ECIIEYNBACTCSA, KaK MPaBUIIO, 32 CUET MU3EIbHBIX dJICKTPOCTAHITHM.
ITocTOsIHHBIN POCT 1IEH Ha MPUBO3HOE KUAKOE TOILJIUBO JIeJIa€T SKOHOMUYECKH 1IeTie-
COo00pa3HbIM PHUBJICUCHUE B IHEPTOOATIAHC ITUX TEPPUTOPUN MECTHBIX, B TOM YHCIIC
BO300HOBIISIEMBIX YHEPTOPECYPCOB.
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Banosoit norenuman BUD, kotopsiM pacnosiaraeT Poccusi, 3KBHBaJIEHTEH
4-5-10" TOHH yCIIOBHOTO TOIUIMBA, 4 SKOHOMHYECKUH MMOTCHIUAI HETPAUIIHOHHBIX
BUD cocrasnsier okono 30 % e€ romoBoro suepromnorpednenus. Jo 80 % BUD mo-
I'yT OBITH HCIIOJIB30BaHbI B chepe CEeNbCKOro X0341UCTBa, YTO OYyJIeT CIoCOOCTBOBATH
MOBBIIICHUIO HAJIEKHOCTH YHEProoOeCeyeHusl, IKOJOTUYECKON YUCTOTE U MOBBIIIIE-
HUIO MPOAYKTUBHOCTH CEJIBbCKOXO3SIMCTBEHHOTO mpou3BoAcTBa Poccun. BeTposnep-
TeTUYCCKUI MOTEHIMANl HAIlIed CTPaHbl COCTABISACT OKOJIO 1/4 o0miero moTeHIMaa
BCcex BuA0B BUD.

Berep MeHsieTcs B 3aBUCUMOCTH OT BPEMEHM CYTOK M ce30Ha rojaa. Ilpuuem B
3UMHHE MECSIIBI CKOPOCTh BETpa OOBIYHO BBINIE, YeM JICTOM. /[HEeBHBIC M3MCHCHHUS
CKOPOCTH BeTpa HaONIOJAIOTCS, KaK IMPaBWJIO, BOJHM3UM MOpeld H OOJBIIUX 03ep.
YTpoMm comnHIle HarpeBaeT 3eMiIl0 OBICTpee, YeM BOJy, MOITOMY BeTep OyeT B
HAIpaBIICHUU MOOepexbs. BeuepoM ke 3eMist OCThIBaeT ObICTpee, YeM Boja, MO3TO-
My BETEep AyeT OT moOepexbsi. CKOPOCTh BETpa 3aBUCUT OT BBICOTHI HaJ YPOBHEM
3eMJIA. bIU3KO K 3emiie BETep 3aMeIsIeTcs 32 CUET TPEHUSA O 3€MHYIO IIOBEPXHOCTb.
Takum 00pa3oM, BeTpbl OBIBAIOT CUJIbHEE Ha OOJIBIIUX BBICOTAX IO OTHOIICHHUIO K
3emuie. JIJ1sl cenbCKOXO35MCTBEHHBIX MOJIEW U IYCTHIHHBIX TEPPUTOPUI TIPU yBEINYE-
HUU BBICOTHI HAJl MOBEPXHOCTHIO 3€MJIM B JIBa pa3a HAOJIIOAAETCS YBEIMUEHHUE CKOPO-
CTH BeTpa npubiau3utenbHo Ha 12 %.

Ha ckopocTh BeTpa 0Ka3bIBalOT 3HAYUTEIBHOE BIUSHUE reorpaduyecKkue yclio-
BHUS M XapaKTep 3€MHOM MOBEPXHOCTU, BKJIIOYAs PA3IUYHBIC MPUPOJHBIE U UCKYC-
CTBEHHBIC MPEIMSITCTBUS, TaKWE, KaK XOJMBI U Mp., a TakKe JAepeBbsl U 3aaHus. Ilo
aToN mpuunHe BOY pacnonararor, mo BO3MOKHOCTH, Ha BO3BBIIICHHBIX U YJaJCH-
HBIX OT BBICOKHX JI€PEBBEB, KUJIbIX JOMOB U JPYTUX COOPYKEHUM MecTax, T.K. TAKHUE
MPENATCTBUS CHUXKAIOT CKOPOCTh BETPa U NMPUBOMST K 3aBUXPEHUSIM MTOTOKA, 3aTPY/I-
HSIOIIMM NPeoOpa30BaHKE SHEPTUH BETPA.

CpennerogoBasi ckopocth Berpa (VC) xapakTepusyeT BETPOBOM IMOTEHIUAT
tepputopun. CpegHue CKOPOCTH BETPa MOTYT ObITh BBIUYMCIIEHBI U JJI APYTUX TIEPHU-
0JI0B, HaIIpUMEpP, MECSIYHbIC, THEBHBIC, YaCOBbIC. DHEPIUs, 3aKIIOUYECHHAs B BETPE,
HaXOJIUTCA B KyOMYECKOW 3aBHUCHMMOCTU OT BEIUYMHBI CKOPOCTH BeTpa. Y JIBOCHHE
CKOPOCTH BETpa JlaeT yBeJIU4eHHe dHepruu B 8 pa3. Takum oOpa3om, cpeaHsis CKO-
POCTh BETpa 5 M/C MOXKET JaTh MPUMEPHO B 2 pasza OOJIbIIE SHEPTHH, YEM BETEP CO
CpelHel CKOpocThio 4 M/c. XapaKTepUCTUKHU BETPa U3MEPSIOTCS HA METEOCTAHITUSX.
Ha ocHoBe JaHHBIX MHOTOJIETHUX HAOIIOJEHUI CKOPOCTE BETpa B pa3IMUHbIX 001a-
cTsix Poccuu cocTaBIiIIOTCS ClieMaIn3upoOBaHHbIe KapThl BETPOB (aTiac BeTpoB Poc-
Cun).

CoBpeMennbie BOY — 310 MammHbl, KOTOpbIe MPeoOpa3yroT SHEPIUIO BETpa B
MEXaHUYECKYI0 SHEPTUI0 BPAIIAIOIIErOCsi BETPOKOJIECA, & 3aTEM B JJIEKTPUUECKYIO
sHepruto. B HacTosmiee BpeMs MPUMEHSIOTCS IBE OCHOBHBIE KOHCTPYKIIMM BETPOAT-
peraToB (pUCYHOK 3): TOpU30HTAJIbHO-OCEBBIE U BEPTUKAIBHO-OCEBBIE BETPOJIBUTA-
tenu. O6a Tuna BOY umeror npumepno pasusbiii KI1J1, oqrako HanbombIee pacipo-
CTpaHEHHE TOJyYMJIM BeTpoarperaTsl nmepBoro tumna. MomHocts BOY MoxeT ObITh
OT COTE€H BAaTT JO HECKOJbKMX MEraBarT. PaHee B BETpOyCTaHOBKaxX MPHUMEHSIIUCH
BETPOKOJIECA TAK HA3BIBAEMOI'0 «aKTUBHOIO» THUIA (KapycenbHOoro tuna, CaBoHuyca

29



U Jp.), UCTIONB3YIONINE CUTy JaBJIEHUS BeTpa (B OTIWYHUE OT BHIIIE YKa3aHHBIX BET-
POKOJIEC, HMCIONB3YIOMMUX MOABEMHYIO cuity). OgHAKO TakWe YCTAaHOBKH HMEIOT
oueHb Hu3kui KIIJ[ (Mmenee 20 %), mosToMy B HacTOSIIEEe BpeMs JJisi IPOU3BOJICTBA
SHEPruu He MpUMeHs0TCsS. OCHOBHBIE KOMIIOHEHTHI YCTAHOBOK 00OHX THUIIOB:

- BETPOKOJIECO (pOTOp), Mpeodpa3yroliee IHEPTUI0 HaOeTarIIero BETpOBOro Io-
TOKa B MEXaHUYECKYIO DHEPI'HIO BpallleHUs1 Ocu TypOuHBI. /luaMmeTp BeTpokoiieca Ko-
Je0IETCSl OT HECKOJIBKUX METPOB JI0 HECKOJILKUX JECATKOB MeTpoB. YacToTa Bpaiie-
HUsL cocTaBisieT oT 15 1o 100 mun". OGBIYHO VIS COSAMHEHHBIX C ceThio BDY ua-
CTOTa BpAIICHUS BETPOKOJIECA MOCTOSHHA. /{711 aBTOHOMHBIX CHCTEM C BBIMPSIMHTE-
JIEM ¥ UTHBEPTOPOM — OOBIYHO TTePEMEHHAS;

- MyJBTUIUTHKATOP — MPOMEXYTOYHOE 3BEHO MEXKY BETPOKOJIECOM H DJIEKTPO-
TeHEPAaTOPOM, KOTOPHIH TOBBINIAET YAaCTOTY BPAIICHUS Bajia BETpOKOJeca U oOecte-
YUBaeT COryiacoBaHue ¢ 00opoTramu renepaTopa. Mckmoderne cocrapsitor BOY ma-
JIOM MOIITHOCTH CO CIIeI[MaIbHBIMU F'eHepaTOpaMH Ha MOCTOSHHBIX MarHUTax; B TAKUX
BETPOYCTAaHOBKAX MYJbTUILUIMKATOPBI OOBIYHO HE IPUMEHSIOTCS;

- OamrHs (ee MHOT/IAa YKPEIUIIIOT CTaIbHBIMU PacTsSKKaMH), Ha KOTOpPOH ycTa-
HOBJICHO BeTpokoJieco. Y BOY GoubIIol MOIHOCTH BBICOTa OAIlTHU JOCTUTAET 75 M.
OOGBIYHO ATO MWIMHAPUYECKHE MAUThI, XOTS MPUMEHSIOTCS M pelleTdaTbie OallrHu,
ocHoBaHue ((pyHAAMEHT), MpeHa3HAYCHO IS MIPEOTBPAIeHUs TTaJIeHUs] YCTaHOBKH
TPH CUJIBHOM BETpE.

i
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I'opusoHTanbHO-0CEBOM BeprukanbHO-0CeBOM
BETPOJIBUTATEIb BETPO/IBUTATEIb
Pucynox 3 — KoHCTpyKIIMU BETpOarperaTtos

ABTOHOMHBIE BETPORJIEKTPUUECKAsi CCTEMa SHEProcHa0XeHHsl paboTaeT He3a-
BHUCHMO OT CETH LIEHTPAJIM30BAHHOTO SHEprocHadkenus. B atux ycnosusax BOY mo-
XKeT (YHKIIMOHHPOBATh CAMOCTOSITEIFHO WJIM B KayecTBE KOMIIOHEHTa KOMOMHHPO-
BaHHOW CHCTEMBI SHEeprocHa0xeHus. Kak mpaBuiio, MasoMoIIHbIe aBTOHOMHBIE BOY
TeHEPUPYIOT MOCTOSHHBIN TOK JUIA 3apsifa akKymyasaTopHoi 6arapen (Ab). Cuctema
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COZICPKUT HWHBEPTOP JIsi TPEeoOpa3oBaHUs MOCTOSHHOTO TOKAa B TEPEMEHHBIN C
HanpstkenneM 230 B. B nacrosimiee Bpems B Poccuu mosiyduiam pacrpoCTpaHEHUE
TaKMe BETPOIHEPreTHUECKUE YCTAaHOBKM MoUIHOCTHIO 10 0,5 kBT. Pa3paboranbl u
HCIIOJB3YIOTCSL OMBITHBIE 00pa3iibkl BOY momHuocteio 2,5; 5; 8 u 10 xBT. bonee
MOIIIHbIE CUCTEMBI, UCTIOJb3yEMbIE, HAIPUMED, JJI dJIEKTPOCHAOKEHUS HECKOJIBKUX
00BEKTOB, OOBIYHO TEHEPUPYIOT MIEPEMEHHBIHN TOK.

[IpuopuTeTHBIM HaIlpaBICHUEM pPa3BUTHUSL BETPOIHEPreTuku B Poccum Ha OJu-
Kaifiee Bpems Oy/eT aBTOHOMHOE HCIIOJIb30BaHKE MalbiX U cpeanux BOVY B orna-
neHHbIx pernoHax Kpailinero CeBepa, T.K. TaM COCPEAOTOYEHBI OCHOBHBIE BETPO-
SHEPreTUYECKUE PECYpChl CTpaHbl, HU3Kas IJIOTHOCTh HACEJICHUS, OTCYTCTBYIOT
KPYITHBIC AJIEKTPUUYECKUE CETH U UMEETCSI OKOJIO 17 ThIC. MaJbIX HACEJIICHHBIX MyHK-
TOB, I/I€ 1Ieecoo0pa3Ho ucnoas3oBath BOC mis ueneit sneprocuadxkenus. B 1996-
1998 r.r. B MypmaHCKOH ¥ ApXaHTeIbCKOW 00JacTSIX yCTAHOBIICHBI IEPBHIE aBTO-
HOMHbIE BOY momHocTh0 10 KBT.

['ubpuaHas sHEprocucreMa nojapasyMeBaeT ucnolsibzoBanue BOY coBMecTHO ¢
JIPYTUMU HCTOYHMKAMU SHEPruM (IAHU3eIb-TeHEepaTop, COJHEYHbIE MOMIYJIH, MUK-
pol'DC u 1.11.). COOTHOIIIEHHE MOIITHOCTH KOMIIOHEHTOB CUCTEMBI 3aBUCUT OT CXEMBI
TeHEpUPOBAHUS HATPY3KH U PEeCypcoB BeTpa (pUCYHOK 4). PexuM oHOBpeMEHHOM
napauiensHoit pabotel BOY u JIDC onenuBaercs kak HEAOCTaTOYHO (P HEKTUBHBIM
croco0 ucnosb3oBanus BOY, mockonbKy A07s ydacTusi BeTpoarperara B CUCTEME 110
MOIITHOCTH HE JOJDKHA MpeBbImaTh 15-20 % 0T MOIIHOCTH JU3eNb-TeHEpaTopa.

JHEPIOPECYPCbl POCCUU

BerpoBas aHeprus

CpeaHerogosan cCKOpOCTb BETPa

] mewee 3 wc
B or3a05wc
B  Gonee 5 mc

Pucynoxk 4 — Kapra BeTpoBBIX pecypcoB
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Hcnonp3oBanue pexxuma pazaenbHoi padbotel BOY u JI19C no3BosseTr moaHsITh
JI0JIt0 ydacTusi BeTpoycTtaHoBkH 110 50-60 % u 6onee. OnHako, B 3TOM clly4ae Heu3s-
0EXXHO YCIIO)KHEHHE CHCTEMBI 3a cueT HEOOXOJIMMOCTH BBEJICHUS CUCTEMBI yIIpaBiie-
HUsI, THBEPTOPHOTO 000pyAoBaHUs U AbB, KOTOpbIE aKKyMYJIHUPYIOT SHEPTHUIO, BbIpa-
0aThIBAEMYIO BETPOArperaToM mpu pabodyux CKOPOCTSIX BETpa JJisi MUTAHUS HATPYy3KU
B 0€3BETPEHHYIO TIOTOAY WM MPHU HEOOJIBIINX CKOPOCTIX BeTpa. Beskuii pas, xorna
ATO BO3MOJKHO, SHEprus noiaydaercs 3a cu€T BOY, a Ab HenpepbIBHO MOA3apsKAKOT-
cs. B meproabl BETpOBOTO 3aTHILbs, KOTJa 3apaa Ab magaeT HUXe ONpeeeHHOrO
YPOBHSI, 111 o0ecrieueHus: MoTpeOnuTenel S3Heprueil aBTOMaTUYEeCKU (WM BPYUHYIO)
3aIycKaeTcsl IU3elb-reHepaTop. BeTpo-au3enbHble CUCTEMBI PACCMaTPUBAEMOTO TH-
1a B HACTOAILEE BPEMsI UCHOJIB3YIOTCS B ApXaHresibckol 1 MypMaHCKOM 00nacTsax
Poccun.

['ubpuaHbIe BEeTpO-IHU3EIbHBIC CHCTEMBI MOITHOCTBIO OT 2 10 500 kBT pazmmu-
HBIX KOHCTPYKLIMH M Ha3HAYCHHs B HACTOSLIEE BPEMs HCIBITHIBAIOTCS, pa3padaThl-
BAaIOTCS WIM IUIAHUPYIOTCS K peanu3auud B paMkax DenepasbHON MpOrpamMMel
«2OHeprocHabxeHue ynaneHHbix tepputopuii Kpaiinero Cesepa P®». Kak npasuiio,
3TH TUOPHUIHBIE CUCTEMBI MPEAHA3HAUEHBI Ul HaJEKHOTO AJIEKTPOCHAOKEHHS aBTO-
HOMHBIX [TOTpEOUTENEN C OAHOBPEMEHHON YKOHOMUEH JKUKOTO TOIUIUBA.

DnexTpuyecKas SHEPrusi MOKET ObITh MOJIy4YeHa 3a CU€T MpeoOpa3oBaHUs COJI-
HEYHOT'0 u3ny4yeHus ¢porornekrpuyeckumu Oarapesmu (Pb). HecmoTpst Ha 10BOJIBHO
BBICOKYIO, B HACTOSIIIEE BpeEMs, CTOMMOCTh Pb, WX HCIONB30BAHUE COBMECTHO C
BOYVY B HekoTOphIX ciydasix MOKeT ObITh 3 (eKTUBHBIM. [TockonbKy 3uMoOl cyiie-
CTBYET OOJIBIION MOTEHIMAN BETpa, a JIETOM B SICHBIE JTHU MaKCUMAJbHBINA 3 peKT
MOKHO TMOJY4YUTh, UCTIONB3Ysl @b, TO coueTaHHe 3TUX PECYpPCOB OKA3bIBAETCS BbI-
TOJIHBIM J1JIs1 TOTPEOUTENS.

B3V moryt ucnons3oBaTbest B komOuHanuu ¢ MUkpol DC, uMmeronmmMu pe3ep-
Byap Ui BOAbl. B Takumx cucremax IpW HAJIWYUU BETpa BeTpoarperar IMHUTAET
Harpy3Ky, a W3JIMIIKA 3HEPIUU MCHOJIB3YIOTCS JUIS 3aKaYMBaHUs BOJbI C HHKHETO
Obeda Ha BepXHUN. B mepro bl BETPOBOTO 3aTHUIITLSI YHEPTUS BhIPAOATHIBACTCS MUK-
pol 3C. Tlono6HBIE cXeMbl 0COOSHHO 3(PPEKTUBHBI ITPH MAJIBIX pecypcax THAPOIHEP-
THH.

B3OV, nonkiodeHHbIE K SHEProceTsM, MOAPa3yMEBAIOT CBsI3b C KaKOW-IHOO
CYILLECTBYIOILLIEH SHEPIeTUYECKON CEThI0, KOTOpas MOCTABIISIET BETPOYCTAHOBKE aK-
TUBHYIO U PEAKTHBHYIO MOIIHOCTb JJiA OOeCleyeHusl 3amycka, padoTbl U KOHTPOJIS
BeTpoarperara. 9To 03Ha4aeT, YTo JIEKTPOIHEpPrus, BeipadboTtanHas BOY, noctymaer
HETMOCPEJICTBEHHO B ceTh. BOY HauMHAIOT BbIpabaThIBaTh SHEPIHUIO MIPU HEKOTOPOIL
CKOPOCTH BETpa, OOBIYHO OKOJIO 4 M/C Jyisi OOJIBIIMHCTBA COBPEMEHHBIX YCTaHOBOK.
Tok Bo30y:xJ1eHUs OepeTcsl U3 CETH M UCHOb3YETCs JIJIsl CHHXPOHU3ALMK T'eHepaTopa
BOYV. Or1o o3Hauvaer, 4TO €ciau CeTh OTKIIIOUYEHA, TO BETpoarperaT He MOXET MPOU3-
BOAUTH dHepruro. CoelMHEHHbIE ¢ ceThi0 BOY ycTaHaBIMBAaKOTCS Ha TEPPUTOPUSX C
XOPOIIMMH BETPOIHEPTreTUYECKUMH PECYPCAMHU JUIsl IPOU3BOJICTBA AIEKTPOIHEPTHHU C
LEJIbI0 TPOAAKU €€ SHEPreTUYECKUM KOMMaHusIM. ['pynna Takux TypOUH COCTaBIISET
TaK Ha3bIBaEMYI0 «BETpo(epMy».
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Betpodepma — 310 kommiekc BOY, dacTo ycTaHOBICHHBIX psiiaMU, KOTOPbIE
NEePHeHAUKYJIIPHBI TOCIOJICTBYIOIIEMY HampasieHuto Berpa. [lpu pa3zpaboTrke Tako-
ro MPOEKTa HY>KHO YUYUTHIBATh HAJIMYUE JOPOT IS AOCTyIa K arperaram, MojcTaH-
[IUM 1 MOHUTOPUHTOBOW M KOHTPOJIbHOU cucTeM. OOBIYHO YYaCTOK 3€MJIU, OTBEICH-
HBIM 110/ BETpoepMy, HCIOIB3YETCS U Ha JAPYrHe HYXKJbl, HAIPUMEpP, CEIbCKOXO-
3stiicTBeHHbIe. OOBIYHO B BeTpodepmMax HCIONb3YIOTCS KpPYIHBIE BETpOarperaThl
MonHOCThI0 0T 200 kBT 10 1,5 MBT 1 BbImIE. [Ipu 3TOM 00111as1 MOIITHOCTH BETPO-
dbepMbl MOXET AOCTUTATh JCCATKOB W COTeH MeraBaTT. B mrare Kammudopuus
(CIIA), nanpumep, 3a CUET HCMOJB30BaHUS BETPO(PEpM MPOUZBOAUTCS CTOJIBKO
ANEKTPOIHEPTUH, YTO €€ XBaTaeT JJI YJOBJIETBOPEHUS MOTPEOHOCTEH B 3HEPrUu
KpPYITHOTO Topoja, Takoro, kak Can®paHIMCKO, B TEUCHUE roja. DTOT TUIl CUCTEM
CTAHOBUTCS BCE 0oJiee MOIMYISIPHBIM U B €BPOINEUCKUX CTpaHax, rjae, corjacHo Kuot-
CKOMY MPOTOKOJTY, TOCTABJICHA 11€JIb CHUKEHHUS SMUCCUU MTAPHUKOBBIX Ta30B.

3.2.1 TlpnOau:KeHHBI PacyéT Tro0A0BOIi BBLIPAOOTKHM 3JIEKTPOIHEPIrUH
BeTpoarperaTomM

BBIpa6OTKa QJICKTPOSHCPIruu BCTPOArperaroMm B MCCTC €TI0 YCTAHOBKHU 3daBUCHT
OT SQHCPI'CTHUUCCKHUX XAPAKTCPHUCTHK BCTpa U KOHCTPYKIUHU BCTpoarpcrara.
MOHIHOCTB BCTPOBOI'O IIOTOKA BBIYHCIISACTCA 110 CJ'IGI[YIOHIGﬁ (bOpMYJIG

1
P= Ep-A-V , (12)

rae P — MOIHOCTh BETPOBOIO MOTOKA, BT;
p — IJIOTHOCTH Bo3ayxa 1,225 Kr/M°, IPY OOBIYHBIX YCIIOBUSX;
A — TomepeyHast IIOIa (b CEYSHHs BETPOBOTO MOTOKA M’
V — ckopocTh BeTpa, M/c.

Ecnu u3BecTHa cpemHss CKOPOCTh BETpa, HAMPUMEp, 3a TOA U paclpeaesieHue
CKOPOCTEH BeTpa MMEET TUITMYHBIN XapakTep, TO CPEAHSS MOIIHOCTh BETPOBOTO TO-
TOKA OTIPEICTSAETCS U3 BRIPAKCHUS

P.=117AV,, (13)
rae P.— cpelHss MOLIHOCTh BETpa, BT;
V. — cpenHsisi CKOpoCTh BETpa, M/C.

CoBpemennbie BOY cmoco6HbI TpeoOpa3oBeIBaTh TOIBKO OKOJIO 25 % IOIHOM
MOIITHOCTH BO3IYIITHOTO MTOTOKA B TIOJIE3HYIO MOIIIHOCTh, TIOITOMY

Peoy = 1,17AV.3 = 0,292A,V,, (14)
rae Ppsy — MOITHOCTH HA BBIXOJE BETpoarperara, BT;

. 2.
Ay — IuIona s MOBEPXHOCTH, OMETAEMOM BETPOKOJIECOM, M,
V¢ — cpeniHsisi CKOPOCTh BETpa Ha YPOBHE CTYMHHIIBI BETpOKOJieca, M/C.
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KonunuecTBo 3HEprun, KOTOpyIO BbIpadaThIBa€T BETpOArperar 3a pacyeTHbIN Ie-
pHOJI BPEMEHU MOKHO ONPENETUTh CIEeAYIoIUM 00pa3oM

w_oPT
1000
rae W — konudecTBO BbipabaThiBaeMOM sHEPTHH, KBT 4,
P — HoMuHanbHAasA MOIIHOCTD, KBT;
T — pacueTHOE BpeMs pabOTHI BeTpoarperara, u.

(15)

CpenHee KOJMYECTBO SHEPIHH, KOTOPYHO BeTpoarperaT BbIpaOdOTaeT 3a Toj
HAXOJIUTCS TT0 hopMyIie

24-365-P
c=——7—7—
1000
rae We— cpennerogoBasi BbipaOOTKa SHEPrUU BeTpoarperaroM, KBt-u/rox;
V — cpegHerooBasi CKOpOCTb BETpa, M/C;
9 2
S — momaas MOBEPXHOCTH, OMETAEMOI BETPOKOJIECOM, M.

=2,56'V-S, (16)

Takum 06pa30M, IJI BE€Tpoarperara CpCaHcroaoBas BBIpa6OTKa QJICKTPOIHEP-
' 3aBUCHUT OT AUaMCTpPa BCTPOKOJICCAa U cpenHeroszoﬁ CKOpPOCTH BCTpa

[Ipumep
OnpenenuM CpPeIHETOJOBYIO BBIPAOOTKY JJICKTPOIHEPTHH BETpOarperaTtoM

YB3-500.

[Lnomas Berpokoneca YBA-500 — Ak = d2k /4 = 3,8 M%.

CpenneronoBasi CKOpOCTb BETpa JJisl JAHHOTO MpUMeEpa

Ver=4,85 m/c;

Vier=114,1 m/c’.

KonuuectBo 3HEprUm, KOTOPYIO BhIpadaThIBaeT BETpOarperar 3a pacueTHbIN me-
pHOJI BpeMEHU

WCI' = 2,56-3,8-114,1= 1110 xBt-u/ron.

[IpousBeneM OIEHKY KOJIMYECTBA BHIPAOOTAHHOM YHEPTUH.

OnuH KpeCThSIHCKUN JIOM B 3aBUCHMOCTH OT Pa3MEpOB XO3SHUCTBAa MOTPEOIISIET
3a rog ot 1000 no 4000 kBt-u snmekTposnepruun. Mtak, oqHa BeTpoycTaHOBKa Y BO-
500 ¢ Ab criocoOHa 06ecieunTh KPECThIHCKYIO CEMbIO AJIEKTPOIHEPTHEH, BKITIOUas
OCBEIICHHE, TEICBU30D, PAUO U XOJOIUILHUK, T. €. MPAKTUIECKU BCE, HO 03 DIIeK-
TPOTETUIOBBIX IPUOOPOB.

[Ipumep ucCnonb30BaHUST BETPOIICKTPUUECKUX CUCTEM B Poccuu — BeTpolsiek-
TpocTaHuus «3anossipHasy (r. BopkyTa), moakirodeHHas K HEHTPAIU30BaHHON CETH
sHeprocHabxenus (tTadbnuma 8, 9, 10).
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Tabmuma 8 — [TapameTpsl BeTpodieKTpocTaHIuu «3anossipaasy (T. Bopkyta)

BeTpOBI)IC N KIIMMAaTHYCCKUC YCIIOBUA

CpenHerosoBasi TEMIIepaTypa Hapy>KHOTO BO3yXa mMunyc 6,3 °C
AOcor0THasi MUHUMAJIbHAs TEMIIEpaTypa HapyKHOro BO3yXa Munyc 52 °C
AOcom0THas MaKCUMaJIbHAs TEMIIEpaTypa Hapy>KHOTO BO3yXa witoc 35 °C

Cpennsist Temneparypa HauboJsee X010 JHON MATHAHEBKU muHyc 41 °C
Cpeansist Temneparypa HauboJsee X0JI0JHbIX CYyTOK MuHyc 45 °C

HpO,ZIOJI)KI/ITeJIBHOCTL nepuoga co Cp€ﬂH€CYTOqHOﬁ TCMIICpa-

TYpOU HMKE U PABHOMN

0 °C 240 cytok

KimmmaTnyeckuil paioH U1l CTPOUTENBCTBA 1

CpeI[Hﬂﬂ MCCAYHAA OTHOCHUTCIIbHAA  BJIAXKHOCTHL BO3yXa

HanOoJIee XOJI0THOTO MECSIIa 86 %
Cpennsis  MecsiyHasi OTHOCUTEJIbHAs BJIAKHOCTh BO3yXa

HanOoJIee )KapKOTO MecsIia 63 %
Bec caerosoro nokposa (IV paiion) 150 xr/m°
CxkopocTtHoii Harop Betpa (IV paiion) 48 Kr/m°
30Ha 10 BIAKHOCTH BO3TyXa HOpMaJTbHAS
[Tpeobnamaroree HampaBIeHNE I0’)KHOE

Tabnuua 9 — CpenHue MecsyHbIE CKOPOCTH BETpa Ha BbICOTE 12 M (METeoCTaHIIMs

BopkyTa)

Mecs1ibl
I i i | | v VI (VI VI IX | X | XTI | XII I'on
6,3 61|64 |58 59| 55 |46 (44 48 |58 |58 |8,6 5,6

Tabmuma 10 — Xapakrepuctuka BeTpodnekrpocTtaniuu (BOC) «3anonspHas»

MecTo CTpOUTENIHCTBA —

30 kM BoctouHee T. Bopkyra B npearopssax [lossp-
HOro Ypana

Haznauenue BOC

oOecrieueHne HaJIeKHOTO DJIEKTPOCHAOKEHHS CHUCTE-
MBI BOJOCHA0XEeHUS BOPKYTMHCKOTO MPOMBIIIICH-
HOT'O y3J1a.

Pexxum padotsl BOC — certe-
BOW

aBTOMATHYECKUM 3alyCK «IO0 BETPY» U BKIIIOUYEHUE
BETPOArperaToB B €AMHYIO CETh SHEPTOCUCTEMBI;

Pexxum pabotet BOC — aB-
TOHOMHBIHN

napajienbHas paboTa BETpOarperaroB Ha HarpysKy
HAaCOCHOM CTaHLIMKM BOJAOCHAOXKEHUs MpH aBapuu B

SHEPTOCUCTEME
VcranoBiaeHHas MOIHOCTE | 2,5 MBT
Pabouee Hanpshkenne 6 kB

CoctaB 000py10BaHuUs

10 BerpoarperatoB thna ABD-250C MOMHOCTBIO MO
250 kBt
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[Tponomkenne Tabmuist 10

[IpoeKkTHpOBIIUKY: - HTHCTUTYT «BeTposanepronpoekr», r. MockBa;
- uHCcTUTYT «IlevopHUpoek, r. Bopkyra.
3aKa3uuk Bopkytunckue snexrtpuueckue cetu ADK "Komu-

DHEPro

CTpOHTeJILHO-MOHTa)KHLIe
OpraHu3alymn:

- CVY-19 k-ta I[lewopmaxtoctpoii, r. Bopkyra;
- HITO «Betposn», r. MockBa;
- KpeiMpHEpronanaska.

- CY-19 k-ta Ileyopmaxrto-
cTpoi, r. Bopkyra;

Bopkytunckue snektpuueckue cetn ADK "Komu-
HEPTo

- HIIO «Berposn», T.

MockBa;

- KppiMpHEpronanaska.

['enrian mwromaaka BOC  «3anonsipHasy nOpsSMOyroJibHas

500x700 M, pacrnojio)keHa Ha MpaBoM Oepery peku
¥Yca. Berpoarperarsl pacrnonaratorcsi B TpU psAa.
Paccrosinue mexnay psgamu — 150 M, Mexay arpera-
tamu — 200 M (BeIOpaHHAas TUIOIIAIKA CTPOUTEIbCTBA
BOC «3anosnsipHas» mo3BOJISIET MPU HEOOXOAUMOCTHU
YBEIIMYUTh KOJUYECTBO BETPOATPETATOB B HECKOJIBKO

pas).

VYnpasienue paboToit

OCYILECTBIISIETCS HA JUCIETYEPCKOM IIYHKTE DJIEK-
TPUYECKUX CEeTEN B I. BopkyTa, KyZa o paJuoKaHa-
Jqy nepegaeTcss Heo0xoauMast HH(QOpMaLHsL.

DJIEKTpUUECKAS CXEMA

B3OV uepe3 nosbimaromuii Tpanchopmatop 0,4/6 kB
BKJIFOYAeTCsl OJIOKOM TeHepaTtopTpaHchopmaTop Ka-
oenpHoi JIDII 6 kB Ha mIMHBI pacnpeneauTeNbHON
noactanuun BOC «3Banonsipuas». C pacnpenenu-
TEIbHOW MoACTaHUMU MouHOCTh BOC BhimaeTcs mo
IBYM Bo3aymHokaOenpHbiM JIDII 6 kB Ha mIuHBI
nojactanimu 35/6 kB «YcuHckasy.

Hauano npoextupoBanus

ceHTs0pp 1992 1.

BBon B skcmiyaramuioo 9 wu
10-ro BeTpoarperatoB

KoHelr 1996 r.

3.3 Tema camocTOATEJbHBIX PA0OT cTYAeHTOB: CoJIHEeYHAas] JHEPreTuKa

[TonHOE KOJIMYECTBO COTHEYHOW 3HEPTUU, ITOCTYIAIOIIEN HA OBEPXHOCTh 3€M-
JM 32 HEJENI0, MPEBBIIIAET SHEPTHUI0 BCEX MHPOBBIX 3amacoB He(dTH, rasa, yris u
ypaHa. 3a mocjeiHee JecITHIETUE COJIHEUHAsl SJHEPIreTHKa cliesiana O0JIbIION PHIBOK.
CymMmapHas MOIIHOCTh YCTAHOBJICHHBIX U (DYHKIIMOHUPYIOIIKUX Ha IJIaHETE COJIHEY-
HbIX cTaHIui npeBbicuiia 23 I'BT. IIpu atom 70 % MUpOBOro Mpou3BOACTBA SHEPTUU
COJIHEYHBIMM CTaHIMAMHU NpuHaMIexuT EBpocoro3y. Ecnu nokpeite xoTs 061 0,7 %
3eMHOW TMOBEPXHOCTU cojHeYHbIMU OaTapesimu, KIIJ[ KOTOpbIX coOCTaBisieT BCEro
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10 % (B cpeanem KIIJ] coBpemenHbIx OaTapeit okoio 15 %), To moixy4eHHas SHEPTus
oOecreyuT noTpeOHOCTH Bcero yenoBedyecTBa Oosiee yeM Ha 100 %: okono 20 TBt
nporus notpedisiemsix 14 TBt (T=rteppa=10").

ConHedHOe TEeIIo MOXKHO cOeperaTh pa3HbIMH criocobamu. COBpeMEHHbIE TEX-
HOJIOTMH BKJIIOYAIOT MapaOoIMuyecKre KOHIIEHTPATOPhI, COJTHEUHBIE MapadoInyecKue
3epKaJia ¥ TeIMOHEPTreTUYECKHE YCTAHOBKH OaleHHoro tTumna. Mx MoxxHo koMOUHU-
pOBaTh C YCTAHOBKAMMU, CKUTAIOIINMH UCKOMAEMBIE YHEPTOHOCUTEIN, & B HEKOTOPBIX
Clyyasx aJalnTUpPOBATh JJIsl aKKyMyJsiiuu Teria. OCHOBHOE MPEUMYIIECTBO TaKOM
TUOpUAN3ALMY U TEIIOAKKYMYJISIIIUM — O0ECIEUeHHE TUCTIETYepU3alUU TPOU3BOI-
CTBa DJICKTPUYECTBA (TO €CTh BBIPAOOTKA BJIEKTPOIHEPIHUU MOXKET MPOU3BOJAUTHCS B
MEPUOJIbI, KOT/Ia B HEHl €CTh HE0OX0MUMOCTh). [ mOpuau3anmst 1 aKKyMyJIHpOBaHUE
TeIJIa MOTYT HOBBICUTh SKOHOMHUYECKYIO IIEHHOCTh TPOU3BOIMMOIO 3JIEKTPUUECTBA U
CHU3UTH €r0 CPETHIOI0 CTOUMOCTb.

Baxxnblil Bkag B TOHMMaHUE MexaHu3Ma JiedcTBus GhoTodPpderra B MOIymnpo-
BOJIHUKAX BHEC OocHoBaTedb dusmko-texHudeckoro wHcTUTyTa (OTU) Poccuiickoit
Axanemun Hayk akagemuk A. @. Modde yxe B Tpuanarsie roasl, koraa b. T. Kono-
muen u FO. I1. Macnakoser co3ganu B @TU cepuucroTaimueBbie (OTOIIEMEHTHI C
pexkopaubM st Toro Bpemenn KIIJL = 1 %. [llupokoe nmpakTryeckoe HCIOJIb30Ba-
HUE I DHEPreTUYECKHUX ILIeJIed COJIHEUHBIX Oarapeil HayaJloch C 3allyCKOM B
1958 roay MCKYCCTBEHHBIX CITyTHUKOB 3€MJIM — COBETCKOTO «CIyTHHK-3» U aMepHu-
KaHCKOro «ABaHrapja-1». C 3Toro BpeMeHU MOJYIPOBOJAHUKOBBIC COJIHEUHBIE OaTa-
peu SBJISIIOTCSI OCHOBHBIM M TMOYTH €JUHCTBEHHBIM HMCTOYHUKOM SHEPrOoCHAOXKEHUS
KOCMUYECKHUX anmnapaTtoB W OOJbIIMX OpOUTANbHBIX CTaHIUi Tuna «Camor» u
«Mup». bonpuioii 3anen, HapaOOTaHHBII yYeHBIMU B O0JACTH COJIHEUHBIX OaTapei
KOCMHUYECKOT0 Ha3HAYCHMSI, TTO3BOJUI PA3BEPHYTh TaKKe pabOThl 10 Ha3eMHOHU (o-
TORJIEKTpUUYECKOU sHepreTuke. [Ipu morjomieHuu cBeTa B MOJIyIPOBOAHUKE BO30Y K-
JAI0TCA AJICKTPOHHOIBIPOYHBIE Tapbl. B 0JHOPOJHOM MOTYNPOBOAHHUKE (HOTOBO3-
OyXJeHUE YBETUYMBAET TOJHKO DHEPTHUIO IJIEKTPOHOB M JBIPOK, HE paslensisi UX B
MIPOCTPAHCTBE, TO €CTh JIEKTPOHBI U JBIPKU PA3NICIAIOTCA B «IIPOCTPAHCTBE DHEP-
TU», HO OCTAIOTCS PSAIOM B TEOMETPUUYECKOM MpocTpaHcTBe. 115 paznesieHus HocH-
TeJlel TOKa W MOSIBIACHUS (HOTOANEKTpoABMKYIIeH criibl (poTo-2/C) nomkHa cyiie-
CTBOBATh JIOTMIOJNHUTENbHAS cuia. Hambonee addexTuBHOE pas3zesneHre HepaBHOBEC-
HBIX HOCHUTEJIEW MMEeT MECTO MMEHHO B obOyacTu P-N mepexonaa. ['eHepupoBaHHBIC
BOJIM3U P-N mepexojia «HEOCHOBHBIC» HOCHUTENH (ABIPKH B N-MOJIYNMPOBOJHUKE U
AJIEKTPOHBI B P-TIOJIYTIPOBOAHUKE) TUDPYHAUPYIOT K P-N MEepexoay, MOIXBaThIBAIOT-
Csl MmoJjieM P-N mepexojia U BhIOPAChIBAIOTCSl B MOJYIPOBOJAHUK, B KOTOPOM OHHU CTa-
HOBSITCSI OCHOBHBIMU HOCHUTEJISIMHU: 3JIEKTPOHBI OyIyT JIOKAJIHU30BaThCS B IMOJIYMPO-
BOJIHUKE N-THUIIA, a JILIPKU- B TIOJYNPOBOJAHUKE P-TUNA. B pesynbpTaTe moaynpoBo/i-
HUK P-TUIA MMOJy4aeT M3OBITOYHBIM MOJIOKUTEIBHBIN 3apsij, a MOJIYNMPOBOJHUK N-
TUTIA — OTPUIIATENBHBIN. Mexay N- u p-obmactsaMu (OTOdTEMEHTAa BO3HUKACT Pa3-
HOCTh MOTEHIIUANIOB — (oT0o-D/[C, MOISIpHOCTH KOTOPOH COOTBETCTBYET «IIPSIMOMY)
CMEIIEHUIO P-n TIepexoa, KOTOPOe MOHIKAET BHICOTY Oaphepa U CIIOCOOCTBYET HMH-
KEKIIMH JBIPOK U3 P-00J1aCTU B N-00JIaCTh U JIEKTPOHOB U3 N-00J1aCTH B P-00JaCTh.
B pesynbpTare neicTBUs 3TUX ABYX MPOTHUBOIOJIOKHBIX MEXaHHU3MOB — HAKOIUJIEHUS
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HOCHUTEJIEW TOKa MOJ JIEWCTBUEM CBETA M UX OTTOKA M3-3a NOHM)KEHHS BBICOTHI IO-
TEHLUAJLHOTO Oapbepa — NMpHU pa3HOW MHTEHCUBHOCTH CBETA YCTAaHABIIMBAETCS pa3-
Hast BenuunHa Poro-3/C, 3HaueHHne KOTOpPOHl B IIMPOKOM JHMANa30HE OCBEUIEHHO-
CTEeH pacTET MPOMOPIIMOHAIILHO JIOTapu(PMy HHTEHCUBHOCTU CBETA

[Ipu oueHb OOJIBIION MHTEHCUBHOCTH CBETa, KOI/a MOTEHIUAIbHBIM Oaphep
OKa3bIBAETCS MPAKTUYECKH HYJEBBIM, 3HaueHUue (HoTo-O/IC BBIXOAUT Ha «HACHIIIE-
HUE» U CTAHOBUTCSI paBHOM BBICOTE Oaphepa Ha HEOCBEIIEHHOM P-N mepexone. [lpu
3aCBETKE K€ MPSAMBIM, a TAKXKe CKOHUEHTpUpoBaHHBIM 10 100-1000 kpaT cosiHeUHBIM
n3nydenrem, 3Hadenne Goto-2J[C coctamsier 50-85 % OT BenMYMHBI KOHTaKTHOM
Pa3HOCTH NOTEHLHANIA P-N epexoaa.

[Ipu odeHb OOJIBIION WHTEHCUBHOCTH CBETa, KOT/a IMOTEHIIMAILHBIA Oaphep
OKa3bIBaCTCs MPAKTUUYECKH HYJEBbIM, 3HaueHHEe (PoTo-DJ[C BBHIXOAWT HA «HACHIIIE-
HUE» U CTAaHOBHUTCSI paBHOW BBICOTE Oapbepa Ha HEOCBEIIEHHOM P-N mepexone. [lpu
3aCBETKE XK€ MPSAMbBIM, a TaKKe CKOHIeHTpupoBaHHbIM 110 100-1000 kpaT coiHeUHBIM
usnydenurem, 3HadeHue ¢oto-2JIC cocrabiger 50-85 % OT KOHTaKTHON pPa3HOCTH
MOTEHIHAIa P-N mepexona.

[Ipy KOPOTKOM 3aMBIKAaHUU OCBEHIEHHOTO P-N MEpeXo/a B JIEKTPUUECKOMN LN
MIOTEYET TOK, NPOMOPIUOHATIBHBIN 110 BEIMYMHE MHTEHCUBHOCTH OCBEIIECHUS U KOJIH-
YECTBY T'€HEPUPOBAHHBIX CBETOM AJIEKTPOHHO-ABIPOYHBIX map. OOBIYHO 3JIeKTpUYe-
CKO€ COIIPOTUBJICHHUE IOJIE3HOW HAarpy3KH B IIEMH COJIHEYHOTO 3JIEMEHTA BHIOMPAIOT
TaKUM, YTOOBI MOJYYUTh MAKCUMaJbHYIO OTAABAEMYIO0 3TOM HArpy3Ke 3JIEKTpHUYe-
CKYIO0 MOIIHOCTb. COJIHEUHBIN (POTORIEMEHT U3rOTABIMBAETCS HA OCHOBE IJIACTUHBI,
BBINIOJIHEHHOM W3 MOJYNPOBOJAHUKOBOTO Marepuasna, Hampumep, KpemHus. B mna-
CTUHE CO3JIal0TCsl 00JIacTU C P- U N- TUIAMHM MPOBOJMMOCTH. B kauecTBe MeTO10B
CO3JaHMs ATUX 00JacTe UCHOb3yeTCs, HarpuMep, MeTol Auddy3un npumeceit wim
METO/i HapallMBaHUs OJHOIO IMOJYIMPOBOJHMKA HA JPYroil. 3aTe€M M3roTaBIUBAIOTCS
HIWKHUA W BEPXHHUM DJIIEKTPOKOHTAKTHI, MPUYEM HHKHUKA KOHTAKT-CIUIOLIHOW, a
BEPXHUI BBHITIOJIHAETCS B BUJIE TpeOCHYATON CTPYKTYPhI (TOHKHE MOJIOCHI, COSTMHEH-
HBbI€ OTHOCHUTEJIFHO IMUPOKOH TOKOCOOPHOM IIMHOM ).

B nocnennue roasl B MUpe TOCTUTHYT 3HAYUTENBHBIN MPOTpPEcc B 00J1acTU pas3-
pabOTKM KPEMHUEBBIX COJIHEUHBIX JIEMEHTOB, pa0OTAIONIMX MPU KOHIIEHTPUPOBAH-
HOM coyiHeyHOM oOmyuenuu. Co3gaHsl kpemHHeBbIe dneMmeHntsl ¢ KIII > 25 % B
YCIIOBUSIX OOJydeHHs] Ha TOBEPXHOCTHM 3€MJIM TPHU CTENEHU KOHIIEHTPUPOBAHMS
20-50 «comHI». 3HAYUTENHHO OONBIINE CTENCHH KOHIICHTPUPOBAHUS OIMYCKAIOT
(OTO27IEMEHTH Ha OCHOBE MOJYNPOBOJHUKOBOIO MaTepuaia allOMUHUN-TAIIUN-
MBIIIBSK, BIIEpBbIE co3aanHbie B DusnkoTexHuyeckoM uHcturyte uM. A. @. Uodde
B 1969 rony. B Takux coJIHEUHBIX djieMeHTax aocturarotcs 3HadeHus KIII > 25 %
npu crenenu KonueHtpuposanus 10 1000 kpat. HecmoTpst Ha OOJBIIYIO CTOUMOCTD
TaKMX 3JIEMEHTOB, UX BKJIAJl B CTOMMOCTb MOJIy4aeMOW 3JIEKTPOIHEPTUU HE OKa3bIBa-
€TCS ONPEIEIAIONINM MPU BBICOKUX CTEMEHSIX KOHIICHTPUPOBAHUS COJHEYHOTO U3TY-
4yeHus BeieacTBre cyniectBeHHOro (10 1000 pa3) cHuKeHHS UX IUIOMIAIH.

VYcnoBus, mpu KOTOPBIX CTOUMOCTH (POTORJIEMEHTOB HE HAET CYIIECTBEHHOTO
BKJIaJla B OOIIYI0 CTOMMOCThH COJIHEUHOM IHEPrOyCTaHOBKH, JENIaeT OMpaBIaHHBIM
YCIIO)KHEHHE M yAOopoXxaHHe (OTOINEMEHTa, €CIU 3TO 00eCledyrBaeT yBEIUYEHHE
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KIIJI. OTuM oOBsCHSIETCS BHUMAaHUE, YACIIEMOE B HACTOSAIIEE BpeMs pa3paboTkam
KAaCKa/IHbIX COJHEYHBIX 3JIEMEHTOB, KOTOPBIE MO3BOJSIOT JOCTHUYb CYILIECTBEHHOTO
yBesmueHust KITJI. B kackagHOM COJTHEYHOM 3JIEMEHTE COJTHEUHBIA CIIEKTP PacCIeI-
nsiercs Ha naBe (wim Oonee) yacTd (¢ y4ETOM JAHHBIX O 3aBHCHUMOCTH MOIIHOCTH
YAEIBHOTO COJTHEYHOTO M3IIYyYeHHS OT JIMHBI BOJHBI, IpaduKu KOTOPOTO MOKAa3aHbI
Ha pUCyHKax 5 u 6), HampuMep, BUIAUMYIO U MHPpaKpacHyo, Kaxaas U3 KOTOPbIX
npeoOpa3yeTcsi ¢ MOMOIIBI0 (POTOITEMEHTOB, BHITIOJHEHHBIX HA OCHOBE PAa3IMYHBIX
MaTepuanaoB. B 3TOM ciydae CHMXKAIOTCS MOTEPU SHEPTUU KBAHTOB COJIHEYHOTO M3-
nydyeHus. Hanpumep, B IBYX2JIEMEHTHBIX KacKagax Teopetudyeckoe 3HadeHue KII/]
npesbimiaet 40 %.
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Pucynok 6 — PacnipenienieHrie HHTEHCUBHOCTH IO CIIEKTPY COJTHEYHOI'O U3JTyUEHUs
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[TocMOTpeTh Ha KapTy COJIHEUHOM HWHCOJALMM (KOJMYECTBO COJIHEYHOM
SHEPruH, MOMaJAlIIEH Ha MMOBEPXHOCTh 3eMiin) pernoHoB Poccuu (pucynkax 7-9) u
yOeuThCsl, 4TO B pa3HbIX peruoHax Poccuu rojioBas MHCOJSAIMS HAXOAUTCS B Ipe-
nenax ot 800 kBT-uac/m? no 1900 kBT1-uac/M>. st MOCKOBCKOTO permoHa rojgoBas
WHCOJIALIMST OJHOTO KBaJpaTHOTO METpa TOPU3OHTAIBHOM IJIOIMIAJKH COCTaBISET
okoi0 1100 kBT-yac/m’, T.e. KOJTHYECTBO CONHEYHOI YHEPIHH, IOCTYIIAIOMIEH B Te0-
rpaduueckyto 30ny LlenTpansnoro denepansHoro Okpyra, cpaBHuMo ¢ ['epmanueit,
MECSIYHBIE H TOOBBIC CyMMBI CYMMApHOI! CONHEYHOMN paguaruu, KBr-u/M° npusee-
HbI B Tabute 10.
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Conmeman pamsawen (KB wu? aens)

heme 25 3 B4 A

Pt 1. Commmnnie annpropesypon Posoun

PI/ICYHOK 9- HpOI[OJI)KI/ITCJIBHOCTL COJIHCYHOI'O CHUAHUA B IO

3.3.1 Cnoco0bl mojiyyeHHs] IJIEKTPUYECTBA M TEIUIOTHI U3 COJHEYHOIr0
U3JIyYeHUSs

[IpeoOpa3oBaHre COTHEUHOMN SHEPTrUU B DIEKTPUUECTBO C MOMOUIBIO TETIOBBIX
MaIIMH: apOBble MAIIMHBI (TOPUIHEBBIE WJIM TYpPOUHHBIE), UCIOJIB3YIOLIUE BOASHON
nap, yriaeKucIibli ras, nponaH-Oyras, ¢peonsl; npuratesnb CTUpIMHTA U T. 1.
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['enuoTepmasibHasi SHEPreTMKa — HArpeBaHUE IOBEPXHOCTH, MOIJIOMIAOIIEH
COJIHEYHBIE JTy4YHd, U MOCIEAYIOINIee pacipeesieHue, 1 UCIOoIb30BaHue Tera (Poxy-
CUPOBAHME COJTHEUHOI'O U3IyUYEHHUsI Ha COCYIE C BOJOU ISl MOCIEAYIOIEro UCIIONb-
30BaHMS HArPETOU BOJIbI B OTOIUICHUH WJIM B MTAPOBBIX AJIEKTPOreHEepaTopax).

TepmoBO3ayIIHBIE 3JEKTPOCTAHIIMKN (MpeoOpa3oBaHUE COJIHEYHOW SHEPruu B
HHEPTHUI0 BO3AYLIHOTO MOTOKA, HAMIPABIISIEMOT0 HA TypOuHYy TypOOreHeparopa).

ConHeuHble adpOCTaTHBIE JIEKTPOCTAHIIMM (TeHepalusi BOJASHOTO Mapa BHYTPH
OayioHa a’pocTaTa 3a CUET HarpeBa COJHEYHBIM U3TYyYECHHUEM TOBEPXHOCTH a’pocTa-
Ta, MOKPBITOM CEJIEKTUBHO-TIOIIOMIAONIMM NOKphITHEM). [IpenmyiecTBo — 3amaca
napa B OajyIoHe TOCTaTOYHO AJIs1 pabOTHI AIEKTPOCTAHLIMU B TEMHOE BpEMS CYTOK U B

HCHACTHYIO IIOTO1Y.

CTpyKTypa COTHEUHBIX (DOTORIEMEHTOB MOKa3aHa Ha pucyHke 10.

R T N S

1 — conneuyHoe n3ydeHue (GOTOHBI); 2 — HAPYKHBIH KOHTAKT; 3 — OTPHUIIATEIHLHO 3apsKECH-
HBII CITOM; 4 — CTION YTEUKH; 5 — MOJ0XKUTENIBHO 3apsHKEHHBIN CIOM; 6 — BHYTPEHHHI KOHTAKT
Pucynok 10 — CtpykTypa noaynpoBOIHUKOBOTO (POTOITEMEHTA

3HaueHue ycraHoBuBIeics goro-3/]C nmpu ocBeleHNN Nepexo1a U3TyYeHHUEeEM
MOCTOSIHHOW MHTEHCHUBHOCTHU ONUCHIBAETCS YPAaBHEHUEM BOJIbT-aMIIEPHOM XapakTe-
puctuku (BAX), rae Is — Tok Haceienus, |y, — pototok (pucynku 10, 11).

U, B
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0,4

0.3

0,2

Q.1
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O
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15 20 225

Pucynok 10 — Bonpr-amniepHast xapakTepucTrKa P-N mepexoa
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OKBUBaJICHTHass cxeMa (POTORJIEeMEHTa, COOTBETCTBYIOIIAas ypaBHeHHI0O BAX
BKJTFOYAET HCTOYHUK TOKA, P-N MepeXo U HArpy3Ky. p-N Mepexo1 IIyHTUPYET Harpy3Ky u
NpU YBEIWYCHUH HANPSDKEHUST TOK depe3 Hero ObICTpo Bo3pactaeT. B Harpysky (compo-
tuBieHue R) oroupaercs Tok |.

A | 7
I;;Ir I(eqalUikI-]) v

' +

o ) S.Z R

PI/ICYHOK 11 — DKBHBaJIEeHTHAs CXE€Ma COJIHEYHOIr0 dJeMEHTA

Bce (oToanexkrpuyeckrue 37I€MEHThl NPENCTABICHBl YETHIPbMS MOKOJIEHUSAMHU
(pucyHok 12):

- IEPBOE COCTABJISAIOT MOHOKPUCTANINYECKUE KPEMHHUEBBIE 3JIEMEHTHI, CIIOCO0-
HBIE TEHEPUPOBATH NIEKTPUUYECKYIO SHEPTUIO OT UCTOYHHMKA W3JIYyYEHHUs], IJIMHA BOJI-
Hbl KOTOPOI'O0 COBNAJAET C TAKOBOI'O COJIHEYHOIO CBETA. DJIEMEHTHI MOJOOHOTO THUIA
— OCHOBHAsI TEXHOJIOTHS, IPUMEHAEMAsl B MPOU3BOACTBE KOMMEPUYECKUX COJHEYHBIX
Oarapeil: eil mpuHaIEKUT 86 % pbIHKA 3eMHBIX (DOTOINEKTPUUECKUX FIIEMEHTOB;

- BTOPOE€ IIOKOJICHHE OCHOBAaHO HA MCIOJb30BAHUM TOHKHMX 3MUTaKCHAJIbHBIX
MOJIyIPOBOJIHUKOBBIX Oarapeil. CylecTByeT [Ba Kjacca SMHUTAKCHAIbHBIX (POTO-
rajlbBaHUYECKUX JIEMEHTOB: KOCMUUecKkue U 3eMHble. KocMuueckue 3peKTHBHbI Ha
28-30 %, HO CTOMMOCTH OJIHOTO BaTTa MPOU3BOJUMON MMM SHEPTHH BHIIIE, YEM Y
TOHKOIUJICHOYHBIX KOHKYpPEHTOB (3eMHbIX ¢oTodnemenToB). KIIJ[ mocnennux He
npeBbiaet S5-7 %. Pan TexHonoruid v moiynpOBOJHUKOBBIX MaTepUaoB B HACTOS-
1iee BpeMsl paccCMaTpUBaIOTCs B IiaHe 3(PPEKTUBHOCTA UX MPUMEHEHUS B CO3AAHUU
COJIHEYHBIX 3JIEMEHTOB: aMOpP(HBIA KPEeMHHUI, MUKPOKPUCTAUIMYECKUN KpPEMHHUI,
TEJULYypHUA KaaMUs, a Takxke co3gaHue TOHKUMX Ga-AS-TIEHOK I KOCMUYECKOW WH-
ayctpun (¢ noteniuanbabiM KITJ 10 37 %) — Bce To celiyac Ha cTaauu pa3pabOTKH.
DOTOIIEKTPUUECKHE HJIEMEHTHI BTOPOTO MOKOJEHUS 3aHMMAIOT JIMIIb MaJyK 4acTb
pBIHKA MpUMEHsIeMbIX Ha 3emuie OaTtapei, HO mpuMepHO 90 % KOCMHUYECKOTo IMpu-
HaJUI)KUT UMEHHO UM;

- TpEThe MOKOJIEHHE (POTOTaIbBAHNYECKUX 3JIEMEHTOB 3HAUUTEIBHO OTIMYAETCS
OoT mpeaplaymux AByX. OHO MPEACTaBICHO KBAaHTOBBIMU TOUYKaMu ((parmeHTaMu
IIPOBOJIHMKA WJIU TOJYIIPOBOJIHHKA, OTPAHUYEHHBIMH IO BCEM TPEM MPOCTPAHCTBEH-
HBIM W3MEPEHUSM, COAEP/KAIMMMHU 3JEKTPOHBI, OHM HACTOJBKO Majbl, YTO OCYIIE-
CTBUMBI KBaHTOBbIE 3((EKTb) M YCTPOWCTBAMU CO BCTPOECHHBIMH YTJIEPOIHBIMU
HaHoTpyOkamu. Mx KIIJI, mo MHEHMIO y4YeHbIX, K MOMEHTY Hayaja IIMpoKoMac-
MTA0HOTO MPOU3BOJICTBA AOCTUTHET 45 %. JlanHHOe mokosieHre (HOTOIICKTPUIECKUX
AJIEMEHTOB MTOMUMO YIOMSHYTBIX BKJIIOYAET eule U (OTOIIEKTPOXUMHUUECKUE, HAHO-
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KPUCTAJUTMYECKHE U TMOJMMEPHBIC COJTHEUHBIC OaTtapeu, MPUMEHEHNE KOTOPBIX OyIeT
OCYILIECTBUMO TOJIbKO Ha 3€MHOU MOBEPXHOCTHU. Bce mpencraBuTenu TpeTbero noKo-
JICHUS TIOKA HAXOJIATCA Ha dTane pa3pabOoTKU WU UCTIBITAHUM.

HAa OCHOEE OpyTHX
[IOMYTIPOE OTHHEOEEIX
MATEpEANOE

HA OCHOEE
KpeMHHA

o)

EpPHCTATIYeCEII
KpemMHMIT k1o 16%

TOHEMETLIEHEN M3
HuTpara MHoud g 30%

i A
b

MTONMEPH CTATHY eCEMIT \
xpensit xmn 25% MyIeTHOaTapen -

) rrig 41.1% )

aMopdHEBI N
rpemuMit kg 20% H ap. T

WU - =

Pucynok 12 — Bunel comHeuHBIX (POTORIEMEHTOB

He cymiectByromiee Ha JaHHBIA MOMEHT YETBEPTOE MOKOJEHUE COJIHEUHBIX Oa-
Tapel MPeanoaoKuTeIbHO OyAeT MpeCTaBIeHO KOMIO3UTHBIMU (HOTOrajghbBaHUYE-
CKUMH DJIEMEHTaMHM, B KOTOPBIX OyIyT COUYETAThCS MOJUMEPBl U HAHOYACTHUIIBI, 00pa-
3YIOIIME OUH MOHOCON. B nanpHelieM 3T TOHKUE CJIOM MOTYT ObITh COBMEIIEHBI
c 00pazoBaHMEM TOJTHOIEHHBIX, Oonee IP(HEKTUBHBIX U SKOHOMHUYHBIX COJTHEYHBIX
Oatapeii, 4To OymeT HOCTUTHYTO 3a CUE€T ciieayroniero 3¢gdekra, KCTaTh, 4acTUIHO
yxe ucnosnbzyemoro NASA B npoekTe 1o uccieaoBannto Mapca:

nepBbIM cioeM (oTolrneMeHTa OyJIeT TOT, YTO MpEBpallaeT B JIEKTPOTOK pas3-
HbIE TUIIbI CBETA,;

BTOPBIM — MPeoOpa3yIomuii B 3JIEKTPOIHEPIUIO CBET MPOUISAIINNA U HE YJIO-
BUBIIIMICS B TIEPBOM, a TIOCJICTHUIN TTpeIHA3HAYEH U1 MH(PAKPACHBIX JTyUeH.

Takum oOpazom, OyJIeT JOCTUTHYTO HWCIOIH30BAHUE MOYTH TOJHOTO CIIEKTpa
YIIaBIMBAEMOTO U3ITyUCHHUS.

Conneunast G6atapest (MOIyJb, MaHENb) MPEACTABIsACT cO00M (OTOIIEKTpUIE-
CKHI TeHEepaTOp, MPUHIIUI IEUCTBUS KOTOPOTO OCHOBAH Ha (DOTOIIEKTPUUECKOM -
dekte. ConHeuHble 6aTapen COSAUHSIOT B IS MOCIIEI0BATEILHO W/WIIH Tapasljieiib-
HO JIJ151 IOJIyYE€HHS] HEOOXOIMMBIX [TapaMeTPOB M0 TOKY U HANPSKEHUIO!
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- CPOK CITyOBI COJTHEUHOU OaTapeu 6omee 25 ner;

- tunnuHbld KITJI comueunoit 6atapeun 14 % — HanpspkeHue JIF0O0M IIIACTUHKU
KpEeMHHUEBOro 3ieMenTa: 6e3 Harpysku 0,6 B, mox Harpyskoii 0,5 B (ipu unconsiiuu
1 KBT/MZ);

- KPEMHHM — BTOPOM IO PACIPOCTPAHEHHOCTU SJIEMEHT BO BCEJIEHHOW B TO K€
BpeMs Bcero 2 % 4nCcTOro KpeMHHUS UAET Ha COJIHEUHYIO SHEPTETUKY

- MUPOBasi HEXBATKa COJIHEUHOTO KpeMHHUs onieHuBaercs B 10-15 Tric. T B rox;

- 3a roa B Poccun msrorasnuBaeTcst mpuMepHo 5-6 MBT conHeuHbIX Oarapei, a
npoaa€Tcsi Ha BHYTPEHHEM pbiHKe He Oosiee 150 kBT.

[IpeacraBieHHbIE HA PHIHKE COJIHEYHBIE OaTapen MOKHO YCJIIOBHO MOJEIUTh HA
HECKOJIBKO KJIACCOB:

- MaJIOMOIIHbIE (101 BaTTa) colHeuHble OaTapen, UCTIONb3yEMBbIE I 3aPSAKU
cotoBbiX TenedonoB, KIIK u apyroit mogoOHo# snekTpornkd. OHU XapaKTepU3yIOT-
Cs1 MaJIOH MJIOLIAAbI0 (POTOIUIACTUH M OTHOCUTEIBHO BBHICOKOM IIEHOM;

- YHUBEPCAJIbHBIE COJIHEYHbIE OaTapeu, U3rOTOBJICHHBIE JIsl MUTaHUS IIUPOKOTO
Kpyra noTpeduTesneil B MoieBbX ycaoBUsIX. IMIOPTHBIE OTIMYAIOTCS BECbMa HEIJIO-
XUM Ka4eCTBOM HM3TOTOBJICHHS U JN3aiiHOM, HAJIMYMEM JIOIIOJHUTEIBHBIX NEPEXO0-
HUKOB, YacTO IpuemMieMoi 1ieHoH. OTedecTBEeHHbIE MOTYT OBITh KaK 3aBOJICKOTO W3-
TOTOBJICHUS TaK M NOJIycepuiiHble. [[eHa U Ka4yecTBO MOKET BapbUpPOBATh B BECHMA
HIMPOKKX Ipeaeiax. [[o3ToMy npu NOKyNnKe Hy>KHO pacCMaTpUBAaTh KAK/bIil BapUAHT
OTZIEJBHO. DTOT KJAacC COJHEYHBIX OaTapel 3a4acTyro HamOoJee MpuemiieM s Ty-
PHUCTOB;

- MaHeJIH COJHEYHBIX 3JIEMEHTOB. OOBIYHO 3TO HAOOp (HOTOIIACTUH, 3aKpel-
JNEHHBIX HA MOJJI0KKe. DaKTUYECKU, OHU SABJISAIOTCS 3aTOTOBKOM JIJIs1 MOCTPOEHUs 00-
Jiee «IMPOABUHYTHIX» U YJIOOHBIX NI KOHEYHOTO MOTPEOUTENsT YCTPOMUCTB HA UX OC-
HOBE.

Haubonee pacnpoctpanénnnie B crpanax CHI sBnsitorcst conHeuHble GaTapeu
tuna BCK-1, BCK-2, Dnekrponuka MUY/1. Otu 6aTapeu BBITyCKAIOT UM PAHEE BbI-
IIyCKaJl MHOTHE PaJUO3JEKTPOHHBIE 3aBOAbI. IHOT1a BCTpEYarOTCs B ITPOJIAXKE TAK-
K€ UMIIOPTHbIE, B OCHOBHOM KHTaliCKHe U KOpeWCKHe, COJTHEUHbIe OaTapeu, C mnapa-
MeTpamu cpaBHUMBIME ¢ 6atapesmu TunoB bCK-1, BCK-2, Dnekrponnka MUY/1. Otu
COJIHEUHbIe OaTaper IpHU XOPOLIEM COJHEYHOM OCBEIIEHHWU MOTYT OOeCHedMTh 3a-
PSAIHBIN TOK akKyMmyssiTopa B nipenenax 35-50 MA. CrenoBaTeiabHO, ¢ TOMOIIBIO MTH-
POKO pacnpoCTpaHEHHBIX COJHEYHBIX OaTtapell MOKHO O0ECIEUMTh 3apsii MAJIOMOIILI-
HBIX aKKyMYJISTOPOB, UMEIOLUX eMKOocTh He Oonee 0,45 A/4, yTo mpuemsemMo s
HIMPOKO pacnpocTpaHeHHbIX akkymyssitopoB tuma [[HK-0,45. Heo6xoqumo taxxke
YUHUTBIBATh, YTO B CEPEJIMHE JI€Ta, B UIOJIE, CBETOBOM MEPHOJ, B KOTOPHIA OaTapes
3 PeKTUBHO OTIAET HPHEPrHto, OOBIYHO JIUTCA He Oojiee 7-9 4. Haumbomnee rdhdek-
TUBHOE BpeMmsi 7151 paboThl coaHeuHor O6arapeu ¢ 10 go 17 4. Ilocne atoro BpemeHu
TOK COJTHEUHBIX Oarapeit mamgaet. [lagaeT Tok, reHepupyeMblii COTHEUHOM OaTapeeii B
oOnaunyto moroay. HekoTopass opueHTHpOBKA COJHEUHBIX OaTapeil OTHOCUTEIHHO
nostoxkenust CoHIa, MOMOTaeT yBEIUYUTh FTEHEPUPYEMBIN UMU TOK.
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B 3aBucuMocTH OT cocTaBa MOTpEOHWTENCH JJICKTPOAHEPTUHW W THUTAHUU MX
TOJILKO OT COJTHEYHBIX OaTapel MpUMepHas CTPYKTypa COTHEYHOU SJIEKTPOCTAHITHH
oToOpakeHa Ha pucyHOK 13.
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Pucynok 13 — CTpykTypa COTHEYHON AJICKTPOCTAHIINN

3.3.2 CxemMblI pabdoThI COJTHEYHOM 3JIEKTPOCTAHIMH

Ha mnpakTuke HMCHOJB3YIOTCS YETHIPE OCHOBHBIE CXEMbI PaOOThl COJHEYHOM
AJIEKTPOCTAHLINU:

1) aBTOHOMHAs COJIHEUHAas OaTapes ¢ aKKyMyJIATOpaMu;

2) conHeuHas Oatapes (C aKKyMyJIATOpaMH) U KOMMYTAIIHsl C CEThIO;

3) conHeyHas 6aTapes (C aKKyMyJIsITOpaMH) U pe3epBHBINA OEH30T€HEPaTOP.

['uGpunHas aBTOHOMHAsI CHCTEMa — COJTHIIC-BETEP.

ABTOHOMHAsi (POTOINEKTPHUECKAs CHCTEMa IOJHOCTHIO HE3aBHCHMAa OT ceTeit
[EHTPATN30BAaHHOTO JJIEKTPOCHAOKEHHsI. 32 MCKIIOYCHHEM HEKOTOPBIX CIelrab-
HBIX IPUMEHEHUH, B KOTOPBIX YHEPTHsI OT COJIHEYHBIX OaTapeil HalpsMyIO HCIIONb3Y-
eTCsl MOTpeOUTENsIMU (HapuMep, BOJAONOIbEMHbIE YCTAHOBKU, COJTHEUHAs BEHTUIIS-
s ¥ T.I.), BCE aBTOHOMHBIE CUCTEMBI JOJKHBI UMETh B CBOEM COCTAaBE aKKyMYJIs-
TOpHBbIE OaTapen. DHEepPrusi OT aKKyMYJISTOPOB HCIOJIB3YETCs BO BpeMsl HEIOCTaTOU-
HOTO TMPHUXO0Jla COJHEUHOM paJualuu WM, KOT/la Harpy3Kka MpEeBbIIIAET TeHEepaluio
COJTHEUHbIX Oatapeil. Takue cucTeMbl AMEKTPOCHAOKEHHUSI MOXKHO HUCIIOJIBb30BaTh IS
yIaJIE€HHOTO XKHUJIOTO JIoMa.

HcxoaHbie JaHHbBIE 7151 IPOSKTUPOBAHUS:

- CyTO4HOE moTpebieHne sHepruu 3 KBT-4 (cpenHecTaTUCTUUECKUE TaHHBIE IO
Poccun);
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- TIPUXOJ1 COJIHEUHOU panuaiuu — 4 kB1-u/M’ B JI€Hb (CpEeIHMI MPUXO0] COJIHEU-
HOM paauaIiuu i eBporeickoit yactu Poccuu ¢ BECHBI 110 OCEHB);

- MaKCHMaJIbHAasl TMKOBAsi MOIIHOCTh Harpy3ku — 3 kBT (MOXHO OJJHOBpEMEHHO
BKJIFOUUTh CTUPAIBHYIO MAIIMHY U XOJOIUIbHUK);

- JII1 OCBEILEHUS UCIIOIB3YIOTCS TOJBKO KOMIAKTHBIE JIFOMUHECLIEHTHBIE WIIA
CBETOJIMOJHBIE JIAMIIBI IEPEMEHHOTO TOKA;

- B IIMKOBBIE Yachl (MaKCUMaJlbHAsl HArpy3Ka, HalpuMep, KOrja BKIIOYEHbI CTH-
panbHas MaIlluHA, JICKTPOKUIISATUIBLHUK, YTIOT U T.IL.) JJIS MPEAOTBpAICHUS OBICT-
poro pa3psna Ab BkirouaeTcs OEH3MHOBBIN WM U3EJIbHBIN JIEKTPOre€HEPATOP.

['eneparop Taxxe OyneT BKIHOYATHCSA NPU MacMypHOU moroze, ecnu Ab pasps-
KAETCsl 0 HUKHETO JIOMYCTUMOTO HarpsbKeHus. Bo3MokKHO BKIIIOUEHHE T€HEepaTopa,
KaK B pPy4HOM pE€KHMMeE, TaK U MOJIHOCThIO B aBTOMAaTHYECKOM. B mocnennem ciydae
CHUCTEMa TakKe JIOJKHA BKJIIOYATh MOJYJIb aBTOMATUUYECKOTO 3allyCKa U OCTaHOBa
reHeparopa, a caM T'eHepaTop JIOJDKEH ObITh HEMHOT'O JOpaOOTaH Il BO3MOKHOCTU
MOAKITFOUEHUS] CUCTEMbI aBTOMATUKH.

[Ipu pabote conHeuHoi 6aTapeu (C aKKyMyJISITOPaMH) C UCTIOJIB30BAHUEM DJICK-
TPUYECKOM CETH IIEHTPATU30BAHHOTO JIEKTPOCHAOKEHUS KaK PE3EPBHOTO UCTOUYHUKA
nuTanus (pucyHok 14) aBromaruueckoe BKItoueHue pesepna (ABP) mosBosser me-
PEKITIOUUTD MUTAHUE 0OBEKTA MTPU OTCYTCTBUU COJIHIIA M TIOTHOM pa3psiie akKKyMyJIsi-
TOPOB Ha AEKTpOoceTh. [10ATOMY U3IHIIIKK, TEHEPUPYEMbIE COJTHEUHBIMU OaTapesiMu,
MOTYT HAaNpaBJISATHCA B HArPy3Ky WIU CE€Th (11 3TOT0 HEOOXOAUMBI CHEIUaIbHbIE
HWHBEPTOPBI, KOTOPhIE MOTYT paboTaTh MapajieIbHO C CEThIO, UX YacTO HA3bIBAIOT
«ruOpuHbIMIY ). HeKkoTopble MOACIHN TaKUX UHBEPTOPOB C 3aPSTHBIMU YCTPOUCTBA-
MU MOTYT JIaBaTh MPUOPUTET JJIA 3apsiia aKKyMYJISITOPOB OT UCTOYHUKA MOCTOSTHHO-
ro Toka (Hampumep, COTHEYHOTO KOHTPOJIIEpa), TEM CaMbIM CHUXKas MOTpeOJICHHE
SHEPTrUM OT CETH JUIS 3apsiga aKKyMYJISITOPOB. DTa e cXeMa MOXKET UCIO0JIb30BaThCs
1 HA00OpOT — COJIHEUHas OaTapes, KaKk pe3epBHBIM MUCTOUYHUK MUTaHMs. B aTOM Ciy-
yae ABP nepexiitouaer nmotpeOuresns Ha akKyMYJISITOpHbIE OaTapeu MpHu moTepe Mu-
TaHus oT dnekTpoceT. CyIiecTByeT pa3HOBUIHOCTh OaTapeHON COEIMHEHHOM C ce-
TBIO CUCTEMBI, B KOTOPOH BMECTO KOHTPOJUIEPOB 3apsijia COJIHEUHBIX OaTapeit mpume-
HSIOTCSl CeTeBbIE (DOTODEKTPUUECKHUE MHBEPTOPHI, COCIMHEHHBIX K BBIXOJY OJIOKa
oecniepedoitHoro nutanust (BBII). Takyro BO3MOXHOCTP MMEIOT BCETO HECKOJBKO
Mogeneit BBII, Ho o6mas 3 PeKTUBHOCTD CUCTEMBI 32 CUET MPUMEHEHHUS CETEBBIX
(hOTORIEKTPUIECKUX UHBEPTOPOB MOKET OBITh HAMHOTO BBIIIE, YEM MPU MPUMEHE-
HUU KOHTPOJIJIEPOB 3apsifia akKyMyJsiTopHOi 6atapeu (AB).

B HekoTOphIX ciydasix BO3MOXKHO HCIIOJIb30BaHUE MPOCTEUIIICH U3 BCEX CUCTEM
0e3 aKKyMYJISITOPHOU COEMHEHHOHN C CeThI0 (POTOIIEKTpUUECKON crucTeMbl. OHa CO-
CTOMUT U3 COJIHEUHBIX OaTapel (MM BETpOyCTaHOBKHU, WM MUKpol DC) u cnernuanb-
HOT'O0 MHBEPTOPA, MOJKIFOYEHHOTO K ceTU. B Takoil cucreme HET akKKyMYJISITOPOB, 1O-
ATOMY OHHM HE MOTYT HMCIOJIb30BAaThCs B KAa4eCTBE pe3epBHBIX cucteMm. Korma cethb
MPOIIaIaeT, TO W BHIPAOOTKA JICKTPOIHEPTUN COJHEYHBIMH OaTapesMH TakxkKe Tpe-
KpamaeTcsi. 9T0 MOXKET OBITh OrpaHUYEHUEM TAaKOW CHCTEMBbI, HO OCHOBHOE €e Tpe-
UMYIIECTBO — BbICOKasi 3(PPEKTUBHOCTh, HU3KAS 11eHa (32 CUET OTCYTCTBHSI aKKyMY-
JSTOPOB U MEHEE JIOPOTrOro CETEBOTO MHBEPTOPA) U BBICOKASI HAIEAKHOCTD.
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Yerpoiictea
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Pucynoxk 14 — ConHevHas 3JIeKTPOCTaHIUA (C aKKyMYJISITOPaMH) C UCIIOJIb30BAHUEM
ANEKTPUUYECKON CETH KaK Pe3epPBHOTO UCTOYHUKA MUTAHUS

ARECYMYIIATOD

B kauecTBe pe3epBHOrO MCTOYHMKA MUTAHUS COTHEYHOM 3JIEKTPOCTAHIIMM MO-
KET HCIOJIb30BATHCS JHO0OM aBTOHOMHBIA MCTOYHHUK 3JIEKTPOIHEPIHH, HAIPUMED,
nu3enb-reHeparop (pucyHok 15) mnm BeTporeneparop (pucyHok 16) conzMepumoit
MourHOCTH. [Ipu 3TOM B cilyuae OTCYTCTBUS COJIHIIA U pa3psiiec aKKyMyJISITOPHBIX Oa-
Tapell MPOUCXOIUT ABTOMATHUECKHUI 3allyCK pPEe3epBHOTO FeHEpaTopa ¢ MoA3apsAKOMN
aKKyMYJISITOpHOM cTaHuuu. Eciu HEo0XOIMMO MUHUMHU3UPOBATH BpeMs pPaOOTHI
AKUJKOTOIJIMBHOTO AJIEKTPOTEHEPATOpPa C LEIbI0 COXPAHEHHS TOIUIMBA, COJIHEUHAS
(boTodNEKTpUYECKasd CUCTEMA AJIEKTPOCHAOKEHUSI OyIeT COCTOSTh U3 AJIEMEHTOB CO
CIEAYIOIIMMU MMapaMeTpaMu:

- TIMKOBas MOIIHOCTh CoJiHeuUHOW Oarapeum paBHa 1000 Bt (BbIpaboTka 10
5 kBT1'9 cyTKn);

- MUHUMAaJbHasi HOMUHAJIbHASI MOIIIHOCTh UHBEPTOpPA — 3 KBT ¢ BO3MOKHOCTBIO
KpaTKOBPEMEHHOM Harpy3ku 110 6 kBT, BxogHoe Hanpsikenue 24 wim 48 B;

- akKyMyJisiTopHast 6atapest oOuieit eMkoctbio 800 Ay (mpu Hanpsxkenuu 12 B),
YTO MO3BOJISET 3anacaTh 10 4,5 kBT-4 anexktposnepruu mipu 50 % pazpsine Ab);

- KOHTpoJuiep 3apsiaa Ha Tok 10 40-50 A (mpu HanpsbkeHuu 24 B);

- TU3eJ1b WK OCH30reHepaToOp MOITHOCTHIO 3-5 KBT;

- 3apsAJIHOe YCTpOMCTBO s 3apsiga Ab oT GeHzoreHeparopa Ha Tok g0 150 A
(MOXeT OBITH BCTPOCHO B MHBEPTOP), KAOEIM M KOMMYTAIIMOHHAs anmaparypa (BbI-
KJIFOYaTEIN, aBTOMAThI, pa3bEMBbI, JICKTPOILIUTHI U T.I1.).
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Bo3M0XkHO Takke MOJKIIOYEHUE BETPOreHEPATOpa K CUCTEME COJTHEUHOM 3JIEK-
TPOCTAHIIUM Yepe3 THOPUJIHBIA KOHTPOJUIEP WM C TTOMOIIBIO OTJAEIBHOI0 KOHTPOJI-
nepa nisa BOY.

Verpoiictea
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Pucynok 16 — 'nOpuHas aBTOHOMHAs CHCTEMa — COJTHIIE-BETEP

Jsist TOro, 4TOOBI MCIIOJIB30BaTh COJIHEYHYIO SHEPTHUIO JIJIS MUTAHHS BallHX I10-
TpeOuTene, olHOM conHeyHoU OaTapen HenocTarouHo. Kpome comHeuHo#l OaTapeu
HYXXHO €Il[e HECKOJIbKO COCTAaBJIAIOMMX. THUIMHYHBIA COCTaB KOMILJIEKTa MOKa3aH Ha
pucyHok 17,
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- ¢oroanexTpudeckas 0arapes; - KOHTPOJLIEP 3apsiia AKKYMYIATOPHOI OaTtapey; - akKyMyJIsITOpHast
Oarapes; - IPOBO/Ia, KOHHEKTOPBI, IPETOXPAHUTEIIN, ABTOMATHI 3aLLUTHI; - €CJIM HEOOXOIUMO ITUTATh
Harpy3ky 220B nepemeHHOro Toka — e1e HHBEPTOp
Pucynoxk 17 — @0oT0O3neKTpUUECKU KOMILIEKT JIJIs1 HAarpy3KH MOCTOSIHHOTO Toka 12 B

MOUTHOCTh COJIHEUHOU OaTaper BHIOMPAETCS B 3aBUCUMOCTH OT MOIIHOCTH IO-
TpeduTeneit aHeprur. EMKOCTh akKyMyJIATOPOB NOJAOUpaAETCs, B 00IIEM ciiydae, Mo/l
coJiHeuHy10 Oarapero. KoHtpoimep 3apsiia Hy>KHO Takoke MOA0MpaTh Mo MOAYJb, a
TaKKe, €CIIM B KOHTPOJUIEPE €CTh KOHTPOJIb pa3psiaa, TO HY>KHO, YTOOBI TOK Harpy3KH
HE IPEBBILIAI IOIYCTUMBINA TOK pa3psaa KoHTposuiepa. [IockonbKy KOHTpOILIEep mpe-
o0pa3yeT TOKM U HaNpsHKEHHsI, TO MPOIIE MOA0MPaTh KOHTPOJUIEP MO MOIIHOCTH, a
He 1o Toky. [lns Harpy3ku nepemenHoro toka 220 B HeoOxoaum WHBEpPTOp, MOIII-
HOCTh KOTOPOTO BBIOMpAETCS MO MaKCUMAaJIbHON MOIIHOCTH HArpy3Ku C y4€TOM IH-
KOB MMOTPEOIICHUS.

ITIpoBoa OT conmHewHOM OaTapen 10 KOHTpoOJUIepa JIOHKEH OBITh CHEIUaTbHBIH.
Tak kak MpoBOJ HAXOAUTCA HA COJHIE W MOABEPKEH BO3JACHCTBUIO OKPYKAIOIIECH
Cpelibl, TO HYX€H MPOBOJ B ABOMHON M3O0JIALIMH, CTOUKON K JEHCTBUIO yIbTpaduoe-
TOBOT0 U3NydeHus. J|jinHa ero 1omkHa OBITh Kak MOXKHO MeHbIe. B 3aBucumoctu ot
JUTMHBI U TOKA BBIOMpAETCS] CEUCHUE, MPUYEM pacueT UAET HE MO JOMyCTUMOMY MakK-
CHMaJbHOMY TOKY, a MO JIONYCTUMOMY NaJcHUIO0 HanpsbkeHus. [laneHne Hampske-
HUS MPU MaKCUMaJIbHOM TOKE HE JOJHKHO mpeBbimath 1,5-2 B (mist 12 B cucrem),
WHa4Ye MOJYyJb HE CMOXeT 3(PQPEKTUBHO 3apspKaTh aKKyMyJsTOpbl. Uem BhIIIe
HaIpsHKEHUE B CHUCTEME, TEM MEHbIIIee CeYeHUe MpoBoja HeoOxoaumo. [ BHYT-
PEHHEH TTPOBOJAKHA MOYKHO IIPUMEHSTH JIF000H MPOBOJI, JIs 3TOTO MpeIHa3HAYCHHBIH,
Harpumep, [1B-3 unu ananornynsiii. CedeHne Takke BRIOUPACTCS UCXO/S U3 TOKOB U
JUTMHBI TIPOBOJA, MaJICHUE HAMPSKEHUE B CAMOW JajdbHEW TOYKE MPH MAKCUMAIbHOM
TOKE HE JOJKHO TpeBbImaTh 5 %, makcumym 10 %. Mexnay Ab u octanbHON cxeMoun
HEOOXOJIMMO 0053aTeIbHO CTaBUTH 3aAlIUTHBIN aBTOMAT WU TMpeaoxpaHutesb. Ero
rapaMeTpbl BEIOUPAIOTCS TI0 MAKCUMAJILHOMY TOKY HArpy3Ku, C Y4€TOM MHUKOBBIX €€
3HaquI/Ig”I. JInsi 3alUTHOTO 3a3€MJICHUSI MOKHO HCMOJIb30BaTh MPOBOJ CEUYCHHUEM
6-10 mm”.
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3.4 Tema caMOCTOSITEJIbHBIX PadOT CTYJIEHTOB: JHEProyCTaHOBKHM Ha
OCHOBE BO300HOBJISIEMbIX HCTOYHUKOB YHEPI MU

Bo3oOHoBIsiemasi, WM pereHepaTUBHAs, «3€lIEHas», SHEPTUST — DHEPrus u3
HYHEPreTUYECKUX PECypCOB, KOTOPHIEC SIBJISIOTCS BO30OHOBHMMBIMU, WM HeUcueprae-
MBIMH, IO YeJOoBeUeCcKHUM MaciitabamM. OCHOBHOW MPUHIIMII UCIOJIb30BAaHUSI BO300-
HOBJISIEMOM SHEPTUU 3aKJIIOYAETCs B €€ M3BJICYEHUU U3 MOCTOSHHO MPOMCXOAIINX
B OKPY’KAIOIIEH Cpelie NPOLECCOB UM BO30OHOBIISIEMBIX OPTaHUYECKUX PECYPCOB U
MPEIOCTABICHUN ISl TEXHUYECKOTO MPUMEHEHUs. B0300HOBIsIEMYIO SHEPTHIO TI0-
Jy4aroT U3 OPUPOJHBIX PECYpCOB, TaKUX KaK: COJHEYHBINA CBET, BOJHBIE IOTO-
KW, BETEp, IPWJINBHI U T€OTEPMaIbHAS TEIJIOTa, KOTOPHIE SBISIIOTCS BO300HOBIIsIE-
MbIMU (TIOTIOTHSIFOTCSI €CTECTBEHHBIM IMYyTEM), a TaKKe U3 OMOTOIIMBA JPEBECHUHBI,
PACTUTENBHOIO MAciia, 3TAaHOJIA.

B 2015 roxy oxono 19,3 % mupoBoro snepromnorpediieHus ObUIO YAOBIETBO-
PEHO 13 BO30OHOBIIIEMBIX HICTOYHUKOB SHEPTUH (PUCYHOK 9).
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Pucynok 9 — Bo3oOHoBIsieMast sHEpreTuKa

B 2006 rony okono 18 % mupoBoro norpedyieHus: SHEpruu ObUIO YIO0BIETBO-
PEHO M3 BO30OHOBISIEMBIX MCTOYHUKOB SHEpruu, npudém 13 % u3 TpaauimoHHON
Omomacchl, Takux, Kak ckuranue apeBecuHbl. B 2010 roaxy 16,7 % mMupoBoro mo-
TpeOJeHHs SHEPTUH OCTYNAJIO U3 BO30OHOBIEMbIX HCTOUHUKOB. B 2015 roay stot
nokazatenb coctaBui 19,3 %. Jlons TpaguiimoHHOM GMOMAacChl TOCTETIEHHO COKpa-
1aeTcs, B TO BpeMsl KaK JI0Jisi COBPEMEHHOM BO30OHOBIIIEMOI SHEPTrUU pacTET.

C 2004 o 2013 roapl 1051 SIEKTPOIHEPTUH, MPoru3BoANMOI B EBpocoroze u3
BO300HOBIISIEMBIX UCTOYHUKOB, Bbipocia ¢ 14 % no 25 %. B 2018 roay B ['epmanuu
13 BO30OHOBJISIEMBIX HCTOYHUKOB ObLIO Mpou3BeeHO 38 % 3IeKTPOIHEPIHH.

[To mporno3y UOUN PAH u Llentpa sHepretnkn MOCKOBCKOW IIKOJIBI yIIPaB-
nenusi «CkonkoBoy», k 2040 r. BUD obecneuat 35-50 % MupoBOro mpou3BOACTBa
aneKTpodHepruu U 19-25 % Bcero 3HEpronoTpedIeHuUS.
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%80%D0%BE%D0%B2%D0%BE%D0%B5_%D0%BF%D0%BE%D1%82%D1%80%D0%B5%D0%B1%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/2010_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%B8%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9_%D0%A0%D0%90%D0%9D
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D1%88%D0%BA%D0%BE%D0%BB%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%C2%AB%D0%A1%D0%BA%D0%BE%D0%BB%D0%BA%D0%BE%D0%B2%D0%BE%C2%BB
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D1%88%D0%BA%D0%BE%D0%BB%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%C2%AB%D0%A1%D0%BA%D0%BE%D0%BB%D0%BA%D0%BE%D0%B2%D0%BE%C2%BB

['MaposnekTpodHeprus SIBISETCS KPYMHEHIIMM HCTOYHUKOM BO300HOBIISIEMON
sHepruu, odecrnieunBas 3,3 % mMupoBoro norpedieHus sHepruu u 15,3 % MupoBoit
reHepauuu 3nekTposHeprun B 2010 romy. Hcnmonb3oBaHue 3HEpruM BETpa pacTeT
npuMepHO Ha 30 MPOLEHTOB B rof, [0 BCEMY MHUPY C YCTAHOBJIEHHON MOIIHOCTBIO
318 ruraBart (I'Bt) B 2013 roay, u mupoko ucnonb3yercs B crpaHax Esponsi, CIHIA
u  Kurae. [IponsBoactBo (OTOINEKTPUUECKUX  TaHeel ObICTpO  HapacTaer, B
2008 roay ObUIO MpouW3BeAEHO MaHesel oOiedt MomHocThio 6,9 I'BT (6900 MBT),
YTO NOYTH B 1IecTb pa3 Oosbme ypoBHs 2004 roga. ConHedHbIE 3JIEKTPOCTaH-
uuu nonyisipHel B ['epmanun u Mcnanuu. CosHEYHbIE TEIJIOBBIE CTAHLIUU ACHCTBY-
10T B CIIJA u Mcnanuu, a KpynHeHei u3 HUX SBJSI€TCA CTaHIMS B MycThiHE Moxa-
Be MoHOCThIO 354 MBT. KpynHeiimeil B Mupe reorepMaibHON YCTaHOBKOM SIBISIET-
csl ycTaHOBKa Ha reizepax B Kanudopuuu ¢ HoMuHanbHON MoltHOCTHIO 750 MBT.

Bbpaswinsg npoBoAUT OJHY M3 KpPYNHEWIIUX MPOrpaMM HMCIOJb30BaHHUS BO300-
HOBJISIEMBIX HCTOYHUKOB SHEPTHH B MHUPE, CBSI3aHHYIO C IIPOU3BOICTBOM TOIUIMBHOIO
ATaHOJIa U3 CaXapHOr0 TPOCTHHKA. DTWIIOBBIM CIIUPT B HACTOSIIEE BPEMs TOKPBIBACT
18 % mOTpeGHOCTH CTPaHEI B ABTOMOGHIBHOM ToruIiBe! . TOILTHBHBIT 9TaHOT TaK-
e mupoko pacnpoctpaneH B CHIA.

KpynHble HeChIpbeBblE KOMIIAHUU MOJAEPKUBAIOT UCIOJIB30BaHUE BO30OHOB-
nsiemoit suepruu. Tak, IKEA cobupaercs k 2020 rogy nmojgHOCThIO 0OecrieunBaTh ce-
05 3a cu€T BO300HOBIIsIEMON dHeprun. Apple — kpynmHeWmii Biajesner COMHEYHBIX
ANEKTPOCTAHLUM, U 32 CYET BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTHH PadOTaIOT BCE
JaTa-leHTpbl KoMnaHnuu. Jloss BO30OHOBIIIEMBIX HCTOYHUKOB B SHEPTHH, TOTPEOIIS-
emoii Google, cocraBuser 35 %. MHBeCTUIIMN KOMITAHUM B BO30OHOBIIIEMYIO JHEP-
retuky npesbicim $2 mupn (tadimna 11).

Tabmuua 11 — Ilokazarenu anbTepHATUBHOW SHEPTrEeTUKU
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https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F_%D0%B2%D0%B5%D1%82%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BD%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%85%D0%B0%D0%B2%D0%B5_(%D0%BF%D1%83%D1%81%D1%82%D1%8B%D0%BD%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%85%D0%B0%D0%B2%D0%B5_(%D0%BF%D1%83%D1%81%D1%82%D1%8B%D0%BD%D1%8F)
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%B9%D0%B7%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D1%84%D0%BE%D1%80%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D0%B7%D0%B8%D0%BB%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%8D%D1%82%D0%B0%D0%BD%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%8D%D1%82%D0%B0%D0%BD%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%85%D0%B0%D1%80%D0%BD%D1%8B%D0%B9_%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D0%BE%D0%B1%D0%BD%D0%BE%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F#cite_note-11
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D1%91%D0%BD%D0%BD%D1%8B%D0%B5_%D0%A8%D1%82%D0%B0%D1%82%D1%8B_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/IKEA
https://ru.wikipedia.org/wiki/Apple
https://ru.wikipedia.org/wiki/Google_(%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE
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BO300HOBJISIEMON SHEPTHH

Tepmosinepnbiii cunte3 CoJiHIIA SIBASETCS MCTOYHUKOM OOJIBIIMHCTBA BUOB
BO300HOBJISIEMON SHEPTUH, 32 MCKIIOUEHHUEM TI'€OTEPMUYECKON SHEPTUU U SHEPIUU
IIPUIUBOB U OTIMBOB. 110 pacuéraMm acTpOHOMOB, OCTaBIIASCA IIPOJOJIKUTEIBHOCTD
*u3HA CoJHIIA COCTABIISIET OKOJIO MATH MUJUIMAPIOB JIET, TAK YTO MO YEJIOBEYECKUM
MacmirabaM BO300OHOBIISIEMOI sHepruu, npoucxosmei or CoyHLa, UCTOILIEHUE HE
IPO3HUT.

B cTporo ¢u3znueckom cMbICiie SHEprusi HE BO30OHOBISETCS, a MOCTOSIHHO
M3bIMAETCA W3 BBIIIEHA3BAaHHBIX MCTOYHUKOB. M3 COMHEYHOW »HEpruu, mpuObIBato-
el Ha 3emTio, JIMIb OYeHb HEOOJbIIas YacTh TpPAaHCPOPMUPYETCS B Ipyrue (popMbl
SHEPruu, a OOJbIIAsT YaCTh MPOCTO YXOAUT B KOCMOC.

Hcnonb30BaHUI0 MOCTOSHHBIX MPOLIECCOB MPOTUBOINOCTABICHA A00bIYAa HCKO-
MAaeMbIX JHEPrOHOCUTENEH, TaKUX KakK KaMEHHBIM  yroiib, He(pTh, IPUPOIHBIMI
ra3 wiv Top¢. B mmMpoKoM MOHUMaHUK OHHU TOXE SIBJISIOTCS BO30OHOBIISIEMBIMH, HO
HE MO MEpKaM 4YeJIOBEKa, TaK Kak UX oO0pa3oBaHUE TpeOYyeT COTEH MUJUIMOHOB JIET, a
UX HCII0JIb30BAHHUE MTPOXOJUT ropasnio ObicTpee.

DHeprus BeTpa

OTO OTpaciab JHEPIreTUKH, CHEIUAIM3MpYIoIascs Ha Ipeodpas3oBa-
HUU KHHETUYECKON SHEPTUU BO3AYIIHBIX Macc BaTMoc(depe B 3JEKTPUUECKYIO, Tel-
JIOBYIO M JTIO0YIO IpYyryt0 (opMy SHEpPruu AJisi UCHOJIB30BAHUS B HAPOJHOM XO3si-
ctBe. [IpeoOpazoBaHue MPOUCXOIUT C MOMOIIBIO BeTporeHeparopa (Ajsi moJydeHUs
AIEKTPUUECTBA), BETPSHBIX MEJbHULL (IS TOJTYYEHUSI MEXaHUYECKOH JHEpruu) Hu
MHOTHMX JIPYTHX BHJIOB arperaTtoB. JHEPIUsl BETpa SIBJIACTCS CIEICTBUEM JEATEIBHO-
CTH COJIHIIA, TO3TOMY OHA OTHOCUTCS K BO30OHOBIISIEMBIM BUJIaM YHEPTHUU.

CeronHst 2HEprus BeTpa MCIOJIb3YETCs YENOBEKOM BCE akTuBHee. 110 cocros-
Huto Ha 2015 rox BeTposHepreTuka 3aHMMaeT B oOlieM sHeprodanance: Jlanuum —
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https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%B4%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D1%8F%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D0%B3%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%84%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%80%D1%84
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%82%D1%80%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%82%D1%80%D1%8F%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F

42 %; lloptyranmuu — 27 %; WUcnauuu — 20 %; I'epmanun — 8,6 %. I[lepeunciennsie
CTpaHbl SBJSIOTCS JIMAEPAMH 10 MOJYYEHHIO 3JIEKTPOIHEPrun U3 Berpa. K nanHomy
cnucky crpemsrca npuMkHyTh Uuaus, CIIA, Kurait. Benymue rocynapctsa mupa
CTPOAT IUIAHBI MO YBEJIMYEHUIO KOJIMYECTBa BeTpomnapkoB. B Kurtae u HexoTOphIX
ctpanax EC nmpuHuUMaroTcst 3aK0HBI 00 HUCIOJIb30BAHUM BO300OHOBIISIEMBIX MCTOYHU-
KOB DHEPTrUU M TMOBBIIIEHUH MOUTHOCTEH. BCE 3TO crocoOCTBYyEeT pa3BUTHIO BETPO-
sHepretuku. [Ipumenenne Mcmonab30BaHUe SHEPTUM BETpa SIBISETCS OJHUM M3 Ca-
MBIX TICPCIICKTUBHBIX HAMPABJICHUN B COBPEMEHHOM dHepreTuke. HarnsaHoe cpaBHe-
HHE: oTeHIaa BeTpa 6osee yeM B 100 pa3 mpeBhIIIacT NOTEHITMAI BCeX peK 3eMIIH.
Berponapku ObpiBarot: Kpymubie. O0ecrednBarOT 3JIEKTPUIECTBOM TOpPOJa U TPO-
MBINUICHHBIE TTpeanpustus. Hebompiue. BripabaThIBarOT 37E€KTPOIHEPTHIO IS Y a-
NEHHBIX JKWJIBIX pailoHOB, YacTHRIX (GepMm. HabupaeT monmyisipHOCTH OQIIOpHOE
CTPOUTEIBCTBO: BETPOYCTAHOBKHU BO3BOJATCS NPsIMO Ha BoAe, B 10-12 kM ot Gepero-
BOM JIMHUM OKeaHa. Takue MapKu MPUHOCIT OO0JIbIlle MPUOBLIN, YeM TPaJIUIIUOHHBIE.
CBsi3aHO ATO € TEM, YTO CKOPOCTh BETpa HaJ OKEAaHOM B HECKOJIBKO pa3 BBIIIE, YEM Ha
cyme. locrouncrBa BerpoBasi sHepreTuka o0iaaeT pAIOM 3HAUYUMBIX MPEUMY-
miecTB, Takux kak: OOmenocTynHocTh. Berep — Bo30OHOBIsIEMOE «ChIpbE». OH Oy-
JIET CyIIeCTBOBATh, IIOKA €CTh COJHIE. bezonacHoCTh A pupoabl U yenoBeka. Kak
U BCE aJIbTEpHATUBHBIC MCTOUYHUKHU DHEPTUU, BETEP FKOJOrudecku O6ezonaceH. O6o0-
pyJoBaHue, Ipeodpa3yroliee BETPSIHYI0 SJHEPIHI0, HE CO3JaET BEIOPOCOB B aTMOCde-
Py, HE SABISETCS UCTOYHUKOM BPEIHOTO M3Iy4deHHs. [IyT HaKoIIeHus, Iepeiadu u
HCIIOJIL30BaHUs DHEPTUM BeTpa — JKOJIOTMYHbIE. [Ipon3Bo/ICTBEHHAsT TEeXHUKa 0Oe€3-
oracHa JUisl YeJIOBEKa, MOKAa OH MCIIOJb3YET €€ M0 MPsIMOMY Ha3HAYEHHUI0, coO01as
IIpU 3TOM BC€ IpaBujia 0€30MacHOCTH.

VYcneniHas KOHKYpEHTOCIIOCOOHOCTh. BeTpsiHasi sHeprusi — xopoias ajlbTep-
HaTHUBAa aTOMHOM. DTH OTpaciii OOPIOTCS 3a MEPBEHCTBO B BO30OHOBISEMOI 3HEpre-
tuke. Ho ADC HecyT cepb€3HYyI0 yrpo3y AJisl uenoBeuecTBa. B To e BpeMs emé He
3apEerUCTPUPOBAH HU OJIMH CIy4yald HEUCIPABHOCTH BETPSIHOTO HEPrOKOMILICKCA,
COTIPOBOXK/IAFOIIMIICS MAaCCOBOM CMEPTHOCTBIO pabouyMX U MPOCTHIX xkutenei. Obdec-
MIEYEHUE JIFOIeH OOJIBIIUM KOJMYECTBOM pabOUHMX MECT.

Cratuctuka 3aduxcupoBaia, 4to yxe B 2015 romy orpacib oOCTy>KUBaeT
1 mutH yenoBek. Pa3BuTue BeTpodHEpreTUKU BCE €€ MPO0JDKAETCS, TOITOMY JaH-
Has cdepa HApOJHOTO XO35HUCTBA €XKETOAHO MPETOCTABIISICT JTIOASM THICSYU PabounX
MECT 0 BCEMY MUPY. ITO MOBBIIIAET MPOIEHT 3aHITOCTH HACEJIEHUS U 0J1aroTBOPHO
BJIMSIET Ha YKOHOMUKY OTACJIBHOTO PETHOHA, BCEH CTpaHbI U 11eJI0ro Mupa. JIErkocth
B pabote u ynpapieHuu. O0opynoBanue Tpedyer iuiib nepuoandeckux TO. PeMoHT
TypOMH WJIH UX 3aMEHA — 3a/laya CPeJHEN CI0KHOCTU. XOPOIIO 00yYEeHHBIE Crielra-
aucThl 0e3 Tpyaa o0ecreunBaroT paboTy BETPOTCHEPATOPOB, UX HMCHPABHOCTH. JlJis
ATOTO HYXKHBI JIUIITH 0a30BbIC HABBIKH.

[lepcneKTUBHOCTh BETPOIHEPTETUKH HAXOAMUTCS TOJBKO HAa CEpEUHE CBOETO
nyTtu. [loTeHunan nanHou orpaciau He packpbIT Ha Bce 100 %, a 3HauuT — BCE emmé
Briepeu. COBpeMEHHBIC HAYYHO-TEXHUYECKHE OTKPBITUS TO3BOJST TMOBBICUTH d(-
(EeKTUBHOCTh BETPOBOW DHEPTeTUKH, ClenaTh €€ Ooyiee MpUuOBUIBHONW. DKOHOMHUYE-
ckas Beirosa. JIroboe mpeanpusiTHe B Hadajae cBOEH paboThl TpeOyeT OONBIIMX BIIO-
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xeHuil. 11 B oTpaciu BeTpO3HEPTeTUKH PacXo/Ipl HA 000pYyI0BaHHE CTAOUIIBHBI, B TO
BpeMsl KaK LIEHbl HA D3JIEKTPOIHEPruI0 yBEIMYMBAIOTCA. CIeaoBaTEIbHO, JOXOIBI
IIPOU3BOJICTBA MOCTOSIHHO PacTyT. Bce 3TH XapaKTepUCTUKU CIIOCOOCTBYIOT pa3BH-
TUIO W rio0anu3auuu BeTposHepretuku. Hemoctatku BerposHeprernka He umeeT
KaKuX-TM0O CepbE3HBIX HEAOCTATKOB, HO U B 3TOM acleKTe ecTh MpobieMbl: Brico-
KU CTapTOBBIM KamuTaj. 3amyCTUTh TaKOW OM3HEC OYEeHb CIO0XKHO, BElb 3aKyIlKa U
MOHTaK 000pYy/1I0BaHUS TPEOYIOT OONBIIUX UHBECTULIUH.

Br16op tepputopun

He Bce pernonsl 3emi NOAXOAAT JJI CTPOUTENBCTBA BETPOIHEPTETUUECKUX
KOMILIEKCOB. [10100p MECTHOCTH OCYILIECTBIIIETCS HA OCHOBE BHICOKOTOYHBIX pacyé-
TOB. IIpr 3TOM Y4YUTHIBAIOTCSA: KOJUYECTBO BETPEHBIX JHEH; CKOPOCTH BO3IYIIHBIX
IIOTOKOB; 4acTOTa UX M3MEHEHHUs; npoyee. OTCyTCTBUE TOYHBIX NPOrHO30B. HeBos-
MOYXHO TOYHO IPEJCKa3aTh, YTO XapaKTEPUCTUKHA BETpa B TAHHOW MECTHOCTH OCTa-
Hytcs ctabuibHbiMu Ha 10/20/100 ner. CiokHO paccyuTaTh, Kakoe KOJMYECTBO
SHEPruu OyJyT BbIpaOaThIBaTh BETPOreHEPATOPHI. JII0IM HE MOTYT «IIPUPYUYUTH)» Be-
Tep, MO3TOMY TOBOPUTH O CTa0MJIBHOCTH B pabOTE BETPOKOMIUIEKCOB HEBO3MOXKHO.
BnpoueM, 3T0 OTHOCHUTCS KO BCEM BO30OHOBIISIEMBIM HUCTOUYHUKAM SHEPIUH. JI0KHBIE
Teopun IIpOTHMBHUKM BETPOIHEPIreTUKU NPUAYMBIBAIOT PA3JIMYHBIE JHKETEOPUU:
[Ilym, co3naBaeMblii BETPOr€HEPATOPAMHU, BPEAUT IKOCUCTEME. BeTpsHbIEe CTaHIUU U
MpaBja U3AA0T IIyM, OJHAKO Ha paccTosHur 30-40 METPOB OH YK€ BOCIIPUHUMAETCS
Kak ()oH (€CTECTBEHHBIN YpPOBEHb IIIyMa), MOITOMY HHMKAKOTO yIiepOa SKOJOTUH HE
HaHocUT. Betporenepartopsl yousatot nruil. Jla, 3To neictBurensHo Tak. OaHako ot
BETPSHBIX CTAaHUUN YMHUPAET CTOJIBKO € MTHIL], CKOJBKO OT BHICOKOBOJIbTHBIX CETEU
1 apTomMoOusield. BOIM3M BETpSIHBIX KOMIUIEKCOB mopTutTces curHan TB. O6opynoBa-
HUE HUKaK HE BJIMSET Ha KAYECTBO CUTHAJIA CIIyTHUKOBOTO, IU(PPOBOTO U aHATIOTOBO-
ro TB. OcHoBHas 3a7a4a TakWX BBIAYMOK — TPHUBJICUCHHUE OOJBIIETO KOJIMYECTBA
JIOZIel Ha CTOPOHY TPAIUIIMOHHOM SHEPreTHKH, KOTopast sBiseTcs 0ojee mpuObLIb-
HOH ISl COBPEMEHHBIX MpEANpUHUMATEINEH. 3akntoueHrne Pe3kuil ckauok B pa3BUTHH
BETPOIHEPIETUKN CHENIAI )KM3Hb YEJIOBEKA IMPOILEe. DHEPrusl BETpa UCIIONb3YETCS Ha
KPYITHBIX MPOMBIIUICHHBIX MPEANPUATUIX U B MAJICHBKUX CEIbCKOXO3SIIICTBEHHBIX
KoMIUiekcax. IMEHHO 3Ta OTpacib SHEPTreTUKH SBISETCS CaMOW BOCTPEOOBAHHOU U
IIEPCIIEKTUBHOM.

Mo1HOCTh BeTporenepaTopa 3aBUCUT OT IUIOUIAAM, 3aMETaeMOM JIOMacTsIMU
reHeparopa. Hampumep, TypOounsl wmomHocteio 3 MBt (V90) mnpousBoa-
cTBa AaTckoi ¢pupmel Vestas umeroT oOuryto BeicoTy 115 M, BbicoTy Oamnu 70 M u
nuamMetp jonacter 90 MeTpoB.

Haunbonee mepcrneKTUBHBIMM MECTaMU JUIsl IPOU3BOJCTBA DHEPTUU U3 BETpa
SBJISIFOTCSI IPUOpEeXKHBIe 30HBI. B Mope, Ha paccrosiHuu 10-12 km ot Gepera (a uHOTIA
U Jlajbliie), CTPOSATCS O(QIIOPHBIE BETPSIHBIE 3JIEKTPOCTAHIMU. banrHuUBeTpo reHepa-
TOPOB YCTaHABIWBAIOT Ha (PYHIAMEHTHI U3 CBaii, 3a0UTHIX Ha TIIyOuHY 710 30 METPOB.
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https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%82%D1%80%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/Vestas
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%82%D1%80%D1%8F%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%82%D1%80%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%82%D1%80%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80

BeTpsinpie reHepaTopbl MPaKTUUECKU HE MOTPEOJISIIOT MCKOMAeMOTO TOILIMBA.
Pabota BeTporeneparopa MomiHoctbio 1 MBT 3a 20 neT skcrulyaTanuu mo3BOJISIET
COKOHOMHUTH MPUMEPHO 29 ThIC. TOHH yIJig win 92 ThIC. Oappeneit HedTH.

B mnepcrnekTuBe MIaHUPYETCsS HCIOJIb30BAHUE SHEPIHHM BETpa HE TOCpe.l-
CTBOM BETpOreHEpaTopoB, a Oojee HETpaJIulIUOHHBIM oOpa3oMmM. B ropoage Mac-
nap (OAD) mmaHUpyeTcsi CTPOUTEIILCTBO DJICKTPOCTAHIIMK paboTarolield Ha Ibe-
303 dexre. OHa OyaeT NpeAcTaBiIsATh COOOU JieC U3 MOJUMEPHBIX CTBOJIOB MOKPHI-
TBIX MTbE303JICKTPUUECKUMH TIJIACTHHAMHU. DTH 55-M CTBOJBI OyAyT M3rHOaThCS MO
JIEUCTBUEM BETPA U TEHEPUPOBATH TOK.

['unposueprus

Ha »3TuX 37€KTpOCTAaHIUSIX, B KayeCTBE MCTOYHHMKA HHEPIHUU MCIOJIb3YET-
Csl IOTEHLMAJIbHASL SHEPTUsI BOJHOTO MOTOKA, MEPBOMCTOYHUKOM KOTOPOUW SIBIISETCS
ConHue, ucnapsroliee Boay, KOTopas 3aTeM BBINAJAeT Ha BO3BBIIICHHOCTSIX B BUJC
OCaJIKOB M CTEKaeT BHU3, GOpMUPYS pekH. ['MAPOINIEKTPOCTAHIIUKU OOBIYHO CTPOSIT
Ha peKax, Coopy»kas IJIOTUHBI U BOJOXpaHuiIuna. Takxke BO3MOKHO UCIIOIb30BaHUE
KHMHETHUYECKOM IHEPTUU BOJIHOTO MOTOKA HAa TaK HA3bIBAEMbBIX CBOOOJHO MOTOYHBIX
(6ecrmotunHbIX) 'DC.

OcobenHocTu:

- cebecTouMOCTh 3JekTposHepruu Ha ['DC cyliecTBEHHO HMXKE, YeM Ha BCEX
VHBIX BUAAX AJIEKTPOCTAHIINN;

- reHepatopsl [ IC MOKHO TOCTATOYHO OBICTPO BKJIKOYATh U BBIKJIIOYAThH B 3a-
BUCUMOCTH OT MOTPEOJICHUS SHEPTHUH;

- BO30OHOBJISIEMbIN HCTOYHUK DHEPTUH;

- 3HAUUTEJIbHO MEHbIIIeEe BO3JEHCTBUE HAa BO3AYIIHYIO Cpeay, YeM IPYTUMHU
BUJIAMU DJICKTPOCTAHIINH;

- crpouTenibeTBO ['IC 00b1uHO O0JIEe KAaTUTATOEMKOE;

- yacto 3 dexruBHbie [[DC Gosee yaaneHsl OT MOoTpeOUTeNneH;

- BOAOXPaHUJIUIIA YaCTO 3aHUMAIOT 3HAUYUTEIIbHBbIE TEPPUTOPHUH, U3bIMAS UX U3
CEJIbCKOXO3SIMCTBEHHOTO 000pOTa, HO B TO € BPEMsI MOTYT OJIarONPHUSATHO BJIUSTH B
Opyrux Bompocax. Cmsirdyaercsi KJIMMaT B IPWJIETAIONIEM palilOHE, HAKOILUIEHHE BOJIbI
JUISl OPOLIEHUS U T. 1.,

- IUIOTUHBI 3a4aCTYI0 U3MEHSIOT XapakTep phIOHOr0 X035UCTBA, TOCKOJbKY TIe-
PEKPBIBAIOT MYTh K HEPECTHJIMINAM MPOXOJAHBIM PbIOaM, OJIHAKO YacCTO OJIaronpusiT-
CTBYIOT YBEJIMUYCHHUIO 3aIlacoB PhIObI B CAaMOM BOJOXPAHWJIMIIE U OCYIIECTBICHUIO
pBHIOOBOICTRA.

Tuner I'DC:

- IVIOTUHHBIE;

- OECIUIOTUHHEIE;

- MaJbIe;

- TUJIPOAKKYMYJIUPYIOIIHE

- IPUJTUBHEIE,;

- Ha OKEAHCKUX TEUCHUSIX;
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https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%84%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%82%D1%80%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D0%B4%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%9E%D0%90%D0%AD
https://ru.wikipedia.org/wiki/%D0%9F%D1%8C%D0%B5%D0%B7%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D1%8C%D0%B5%D0%B7%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D1%8C%D0%B5%D0%B7%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%82%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B1%D0%B5%D1%81%D1%82%D0%BE%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BF%D0%B8%D1%82%D0%B0%D0%BB%D0%BE%D1%91%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D1%8B%D0%B1%D0%BD%D0%BE%D0%B5_%D1%85%D0%BE%D0%B7%D1%8F%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%80%D0%B5%D1%81%D1%82%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D0%B0%D1%8F_%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%B0%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BB%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F

- BOJIHOBBIC,
- OCMOTHYECKHE.

Ha 2010 rox ruaposHepreTuka oOecrneunBaeT Mpou3BoACTBO 10 76 % B0300-
HOBUMOM U 10 16 % Bcel 2JIEKTPOAIHEPTUU B MUPE, YCTAHOBJICHHAS THIPOIHEPTETH-
gyeckas MomHocTh gocturaetr 1015 I'Bt. Jluaepamu mo BepabOTKE TUAPOIHEPTUN HA
rpaxaanuHa sBisitores Hopeerus, Mcnanaus u Kanana. Hanbosnee akTuBHOE ruapo-
crpoutenbCTBO Ha Hadanmo 2000-x Benér Kural, 11 KOTOPOro rUAPOIHEPTrUs SIBIIS-
€TCS OCHOBHBIM MOTEHIUAIBHBIM UCTOYHUKOM IHEPTUH, B 3TOM K€ CTpaHE pa3Mmelle-
HO /IO MOJIOBUHBI MaJIbIX TUAPOIIEKTPOCTAHIINI MUpa.

BHGPFI/IH IIPUJIINBOB U OTJIINBOB

DNEKTPOCTAHIMAMHU TOTO THUIA SIBJISIOTCS 0CO00TO BUAA THAPOIEKTPOCTAH-
[IMU, WCIIOJB3YIONIUE HPHEPTUIO MPHIUBOB, a (AKTHUYECKH KHMHETHYECKYI0 IHEPTHUIO
BparneHus: 3emiu. [IpuarBHBIE SJIEKTPOCTAHIIMK CTPOAT Ha Oeperax Mopeu, rie rpa-
BUTAlMOHHBIE cUIIbl JIyHbl 1 CoJIHIIA ABAXbI B CYTKU U3MEHSIOT YPOBEHB BOIBI.

[IpunuBbI — 3TO pe3yJIbTaT IPABUTAMOHHOTO B3aUMOICUCTBUA 3eMiid ¢ JIyHO#
u ComuaueM. [IpunuBooOpa3yromias cuia JIyHsl B JaHHOW TOYKE 3€MHOM MOBEPXHO-
CTU OIpEIENsAeTCs KaK pa3HOCTh MECTHOIO 3HAYEHUS CHIIbI NPUTSHKEHUs JIyHBI U
LEHTPOOESKHOM CHJIBI OT BpallleHUsi cucTteMbl 3emMisi—JIyHa BOKpyr oOIIero neHrtpa
TSDKECTH.

B pesynaprare Ha MOBEPXHOCTH 3€MJIM BO3HHMKAIOT MPWJIUBHBIE KOJICOAHMS
YPOBHSI B OFPOMHBIX OK€aHax IiaHeThl. OCHOBHBIE MEPHUOJIbI ITUX KOJIEOaHUI — Cy-
TOYHBIE NPOJOJKUTEIBHOCTBIO OKOJIO 24 4 M MOJIyCyTOYHBIE — OKOJIO 12 4 25 MuH.

Bo Bpems npuMBOB M OTJMBOB MEpPEeMEIICHUE BOAHBIX Macc o0Opa3yeT Npu-
nuBHbIE TedeHHsl. CKOPOCTh ATUX TEUCHUM B MPUOPEKHBIX MPOIMBAX U MEXKITY OCT-
pOBaMU JOCTUTAET MPUMEPHO 5 M/C.

B oTkpbeITOM MOpe MOabeM BOAHOW MOBEPXHOCTH BO BpeMs MPUIMBA HE Mpe-
BbIlaeT | M. B yCThsIX pek, MpoJinBax U MOCTENEHHO CYKUBAIOIIUXCS 3aJIUBaX MpH-
JUBBI JOCTUTAIOT 3HAYUTENIBHO Oouibiiel BenuuuHsbl. [IpunuBsl B 3anuBe annu (AT-
naHTu4eckoe nobdepexxne Kanaspr), HanOobIIve B MUPE, IOCTUTAIOT BHICOTHI 17,3 M.
B EBporie BbicOKHE MPUIMBBI MPOUCXOAT B yCThe peku CeBepH (AHrmus) — 14,5 m u
Ha ATiaHTrudeckoM nodopexbe Opannmu — 13,5 M.

B Poccuu Hanbosibiive BHICOTHI MPUIMBOB HaOmoaaroTes B [IeHkuHCKOM ryoe
(14,5 m) u Tyrypckom 3anuBe Oxorckoro mops (10 M), a Takxke B Me3eHCKOM 3anuBe
benoro mops (10 m). Ha MypMmanckoMm no6epexne bapeHiieBa Mopst BbICOTa MPHIIMBA
JocTturaer 7,2 m.

Ha npunuBo-OT/IIMBHBIE SIBIICHHS CYILIECTBEHHOE BIIMSHHUE OKa3bhIBAET BETED.
Ecnu BeTep myeT ¢ Mopsi, OH HaroHsieT BOAY K Oepery U BhICOTa MPUJIMBA yBEIMUMBA-
etrcs. [Ipu BeTpe, qyrolleM ¢ CylIu, ypOBEHb IPUINBA TOHUKAETCS.

Kaxp1ii Tog Hambomee BHICOKHE MPHIIMBBI MMPOUCXOAAT Toraa, korna Jlyna u
ConHile HAXOAATCA MOYTU HA OJHOM JUHUU. VIX cyMMapHOE rpaBUTAllMOHHOE B3au-
MOJICHCTBUE YBEIIMUMBAECT 00HEM MEPEMENIaeMOl OKEaHCKOW BOJIBI.
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https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9

[logHATY0 BO BpeMs NMPUIIMBA HA MAKCUMAJIbHYIO BBICOTY BOAY MOKHO OTZE-
JUTh OT MOPS TJIOTUHOM. B pe3ynbTaTe 00pa3yeTcss mpuIMBHbBINA OaCCelH.

CKopoCTh MPUJIMBHOIO TEYEHUSI MEHSAETCS BO BpeMeHH. JlJisi yCTpolcTBa, pa-
0oTaroIero mpu MpsMOM U OOpaTHOM MPWIMBHOM TE€YEHUH, MMEIOIIEM CKOPOCTb
U=5wm/c

Ecnu nepekpbITh MIOTHHOM Miomaas 3amuBa S = 1000 M®, MOJKHO IIOJIy4YUTh
CPEAHIOI MOIIHOCTH 3JIEKTPOCTaHIMU 0KoiI0 13 MBT.

[Mpunuun neiicTBus nmpunuBHBIX 3ekTpoctanuuid (I19C), paboTarommx npu
IIPUJIMBE U OTJIMBE, 3aKJIF0YAETCS B CIECAYIOMIEM. B ycThe peKu nim 3aamBe CTPOUTCS
ioTHHA. B Kopryce MIOTHHBI YyCTaHABIMBAIOTCS THApPOArperarsl. 3a MIOTUHON 00-
pa3yeTrcs MpHIMBHBIN OacceitH. Bo Bpemst mpuirBa Boja Bpaimaet Typboarperarsl u
HATOJHAET NIPUIUBHBIN OacceitH. [Ipu oTIMBe MOTOK BOJIBI BO3BpaIaeTcs U3 Oaccei-
Ha B MOpe€, Bpalas TypOUHBI B 00paTHOM HaIpaBJICHUH.

DKOHOMUYECKH OIpaBaaHO cTpouTenabcTBO [IDC B pailoHax ¢ NPUIMBHBIMH
Kosie0aHusIMU ypoBHsS Mopsi He MeHee 4 M. MomHocTts [19C 3aBucHUT OT XapakTepa
MpwInBa, 00bEMa U TIOMIAAN MPUWIMBHOTO OacceiiHa W Yucia YCTaHOBJICHHBIX THJI-
poarperaros.

O¢pdextuBHOCTh [19C 3HAUNUTETBHO MOBBICKIIACH B CBA3M C CO3JAHHMEM Karl-
CYJbHBIX TypOUH, NEHCTBYIOIIMX Npu npuinBe U otiause. [I9C nByXcTOpOHHEro
JENCTBUS MOKET BbIpaOaThIBaTh JIEKTPOIHEPIUIO B TeueHUE 4-5 yacoB ¢ nepephiBa-
MH B 1-2 daca 4yeTeIpe pa3a B CyTKH.

[Ipu coBnajzeHny BpeMEHH MPUIMBA U OTJIMBA C MEPUOJOM HAMOOJIBLIETrO MO-
Tpebsienus 3ueprun [19C paboTtaeT B TypOMHHOM pEKHUME, a NPU COBNAZAEHUU Bpe-
MEHU MPUJIMBA U OTJIMBA C HAMMEHBIINM NOTpedieHneM 3Hepruu TypOounsl [19C nnn
OTKJIFOYAIOTCS, WK PabOTal0T B HACOCHOM PEXHMME, HAIOJHsS 0acCeiH BbIIIE YPOB-
Hs IPWJIMBA WJIK OTKaYMBas BOy U3 OacceiiHa.

Hcnons3oBanue sHeprun [I19C 3aTpyaHsercs n3-3a HEPAaBHOMEPHOCTH €€ BbI-
pabotku. Jlyis ycTpaneHus 3Toi HepaBHOMepHOCTH OacceiiH [19C MOXHO pa3nenuTh
MJIOTUHOW Ha JBA WJIM TPU MEHBIIUX OacceiiHa, ¢ TOOYEPEeTHON KOMMYyTAIlueH ITHX
OacceliHOB uepe3 TypOMHBI C MOpeM U Mex 1y coboil. Ho 3Ta Mepa mosHOCTbhIO HE HcC-
KJIFOYaeT HEPABHOMEPHOCTH BBIPAOOTKHU 3JIEKTPOIHEPTHH, OOYCIOBICHHON HUKINY-
HOCTHIO MPWJIMBOB B T€UEHHUE MOJIyMecsyHoro nepuoaa. CToumocts MHoOrodaccei-
HOBBIX [I9C oueHb BBICOKA, IOATOMY B HACTOSIIEE BPEMsI CTPOSIT OAHOOACCEHHOBBIE
II3C. MomnocTh Takou [19C BcneacTBHE U3MEHEHUS] HAMOpAa BOJBI BO3PACTAET OT
HyJIsl 10 HEKOTOPOTO MAaKCHMAJIBHOTO 3HAYEHHs, 4 3aTEM BHOBb CHWKAETCH M0
HyJs [2].

Jlnst onTUMU3aIMU BBIPAOOTKHU 3JIeKTpodHepruu Typounsl [19C momKHbI Hc-
MOJIb30BAThCS B HECKOJBKUX peXrmax. BbiOop pekrMa 3aBUCUT OT HEOOXOAMMOMN B
JAaHHBII MOMEHT MOIIHOCTH, MOTPEOHOCTEM B PHEPrUU M BO3MOKHOCTEU IPYrUX
IIPOU3BOJIUTENIEN DJIEKTPOIHEPIUU. B OCHOBHOM HCHOJIB3YIOTCS CIIEAYIOIIHUE PEKHU-
MBI.

Ecmu II9C moctpoeHa 11 oOecrieueHus MECTHBIX IMOTPEOHOCTEH B IJICKTPO-
SHEPruM, TO HEOOXOUMBI CTPAXYIOIIUE SHEPTOYCTAHOBKU, KOTOPHIE MOAKIIOYAI0TCS
B IIEPUOJ] yracaHus MPUIIUBOB.
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Ecau II9C BkiItoueHA B KPYHHYIO SHEPrOCETh U SBJSETCS CPABHUTEIBHO HE-
OOJIBIIIMM MCTOYHUKOM IHEPTUU B MacuTabax ceTtu, To ee pabora mnpucrnocadiivBaeT-
Csl K MOTPEOUTEIISIM SHEPTOCETH.

Ecnu tpeboBanus k sHepruu [19C He cBsA3aHBI ¢ BpEMEHEM CYTOK, €€ MOYKHO
UCIIOJIb30BaTh B €CTECTBEHHOM PEKHMME. JHEPIUI0 MOYKHO HCIIOJIb30BaTh HA HYKIbI
TPAHCIIOPTA, 3aPAJIKY AKKYMYJIATOPOB, TPOU3BOJCTBO BOJIOPO/IA U T.II.

MupoBblE 3HEPreTUYECKHE PECYpPCHl TMPUIMBHOW SHEPIrUH OLEHUBAIOTCS B
1 TpnH. kBT-u. Ho ricnosib30BaHue 3TOM 3HEPTUM 3aTPYAHSIETCSA B CBSI3U C €€ MYJIbCH-
PYIOIIMM XapaKTEPOM.

B nacTosiiee Bpemst B Mupe JierictByroT npombinuieHHas [19C Panc Bo ®pan-
un (240 MBT), onerrasie [19C Arnanonuc B Kanage (20 MBT) u Kucnoryockas B
Poccun (0,4 MBT). Takxe noctopensl Tpu onbITHBIX [I9C B Kurtae u onna B Kopee.
[TpoexktupoBanue npomsinuieHHbIX [I9C BeneTcss BO MHOTHX CTpaHax MUpa.

[TepBas [I3C momrHocThio 240 MBT Ob11a nyiiena Bo ®paniuu B 1966 r. Ona
pacrosokeHa B ycTbe peku PaHc, koTopas Bnagaet B nponuB Jla-Maunm. Cpennss
BBICOTa MPUJIMBOB cocrtaBisieT 8,4 M. Ha peke Obuta mocTpoeHa IUIOTMHA JITMHOU
0,8 kM.

Ha cranuum ycranoBieHsl 24 KalCyiabHBIX THjpoarperara. Takoi rugpoarpe-
raT MO3BOJISIET OCYIIECTBIISITH TPU MPSIMBIX U TPU OOPATHBIX PEXUMa PaOOThI: PEKUM
rE€HEepaTopa, PEKUM HacoCa U PEKUM BOJONPOIYCKHOTO OTBepCTUA. CTPOUTEIBCTBO
IT3C Panc okazanock B 2,5 pa3a gopoxe crpoutenberBa ['DC Takon ke MOITHOCTH
M3-3a 3alIMTHBIX IepeMblyek. OnbIT dkcruryaranuu Takod [IDC mokasan, yto ee
CTPOUTEIBCTBO PKOHOMHUYECKM OMNPABAAHO, TaK KaK CEOECTOMMOCTh BbIpadaThIBae-
MOU 3JIEKTPOIHEPTUH HUXKeE, ueMm Ha [ DC.

Bo3MoxHOE BO3EHCTBHE MTPUITMBHBIX AJIEKTPOCTAHIIUI HA OKPYKAIOILYIO Cpe-
Iy MOKET OBITh CBS3aHO C YBEJIWYEHUEM aMILIUTY/Abl MPUIMBOB HA OKEAHCKOW CTO-
POHE IUIOTUHBI. DTO MOKET IPUBOAUTH K 3aTOTUICHUIO CYIIA U COOPYKEHUM TP BbI-
COKUX MPUIMBAX WU IITOPMAaxX M K MOIMAJAHUIO COJIEHON BOJbI B YCThS PEK U IO/I-
3eMHbIE BOJIOHOCHBIE ClIOM. BojaHble coo0liecTBa OpraHM3MOB B NPUIIMBHOM 30HE
MOTYT MOCTPaJaTh B PE3yIbTATE€ U3MEHEHHUSI YPOBHS BOJbI U YCUJIMBIIUXCS TEUECHUM
KaK 3a IUIOTHHOM, Tak W mepen Hei. [IpoxokneHue udepe3 TypOMHBI Takke HebOes-
OMAaCHO JJIsl BOJHBIX OPTaHU3MOB.

Dkonoruyeckas 6e3onacHocth [I19C Obuta T0Ka3aHa UCCIICIOBAHUSMHU 32 PY-
0exxoM u B Poccun. buonorudeckas crabuinusanusi BOJHOTO COOOIECTBa OpraHu3-
MOB Tpousomuia yepe3 10 ser u coxpansercs Onarogaps BOJOOOMEHY C MOPEM.
Kpome Toro, Habmroaercs yBeIMdeHHE PHIOHOW MacChl M YpOKask MOJUTFOCKOB Ha
MOJABOAHBIX IJIAHTAIIUSIX.

Ha Kucnory6ckoit 119C npoBoaWIMCh ONBITHBIE MPOMYCKH MPOMBICIOBOM
pBIOBI Yepe3 TIOTUHY. B pe3ynbTaTe HU 0/1HA U3 BBUJIOBJICHHBIX 0COOEH HE Moyduia
MOBPEXKICHUI. Y CTAHOBJIEHO, YTO Ha KancyibHOM ruapoarperare [I9C ruGuet Bcero
4-5 % Oumomaccel mankToHa. Torma kak Ha ruapoarperate ['9C — no 85 %.

OnHuM M3 OCHOBHBIX 3Koyiormyeckux npeumyiectB [19C saBnsierca oTcyT-
CTBHE 3aTOIUISIEMBIX 3€MeJIb, TaK KaK 0acceilH 00pa3yeTcs eCTeCTBEHHBIM ITyTeM 0e3
3aTOILICHUS OCPETOB.

59



JIJis moy4eHus SHEPruu 3ajuB WIH YCThe PEKH MEPEKPBIBAIOT IUIOTUHOM, B
KOTOPOIl yCTaHOBIIEHBI TUAPOATPETaThI, KOTOPbIE MOTYT PabOTaTh KaK B PEKUME Ie-
HepaTopa, Tak U B peXUMe Hacoca (Ui MepeKadyky BOJbI B BOJOXPAHWIHIIE TS TO-
CIIeAyIolIel paboThl B OTCYTCTBHE NMPHIMBOB U OTJIMBOB). B mocneaneM cinydae oHu
Ha3bIBAIOTCS TUAPOAKKYMYJIUPYIOUIMMHU JIEKTPOCTAHIIUSAMHU.

[TpeumymectBamu [19C sBAsIETCS HKOJIOTUYHOCTh U HU3Kasi c€0ECTOMMOCTD
IpPOU3BOJCTBA 3Hepruu. HemocraTkamu — BBICOKAas CTOMMOCTb CTPOUTENLCTBA U
M3MEHSIONIAsACA B TEYEHHE CYTOK MOILIHOCTb, M3-3a uero [19C moxer paboTath TOJb-
KO B €IMHOI HEPTOCUCTEME C APYTUMHU THUIIAMH 3JIEKTPOCTAHIIHA.

DHeprus BOJH

BoJIHOBBIE  3JIEKTPOCTAHLMU UCIIOJIb3YIOT MOTCHIIMAIBHYK)  JHEPTUIO BOJH
MEPEHOCUMYIO Ha TTOBEPXHOCTH OKeaHa. MOIIIHOCTh BOJTHEHUS OILICHUBAETCs B KBT/M.
[To cpaBHEHUIO C BETPOBOM U COTHEUHOM PHEPTUEH SIHEPTUS BOJIH 00Ja1aeT O0JbIlIeh
YAECIBHOW MOIIHOCTBIO. HECMOTps Ha CXO0Xyr IPUPOAY C SHEPTrUEH NPUIIUBOB, OT-
JIMBOB U OKEAHCKUX TEUEHUU BOJHOBAs HPHEPTHUs MPEJCTABIsET COOON OTIMYHBIN OT
HUX UCTOYHUK BO30OHOBJISIEMOM YHEPTHUU.

DHeprus TeMnepaTypHOro rpaue€HTa MOPCKOW BOJIbI

OnuH Y3 BUJIOB BO30OHOBISIEMON SHEPIrUU, MO3BOJAIONIUN TMOIYy4YaTh JJICK-
TPORHEPTUIO, UCTIOIB3YS PA3HUILY TEMIIEPATYP HA MMOBEPXHOCTH U TIyOMHE MUPOBOTO
OKeaHa.

DHEPrusi COJIHEYHOIO CBETA

JlaHHBIN BHJI HEPTETUKH OCHOBBIBACTCS HAa MPEoOpa3OBaHUU AIIEKTpOMAr-
HUTHOTO COJIHEYHOT'O U3JIYUYECHUS B JJIEKTPUUECKYIO MU TEIUIOBYIO SHEPTHUIO.

ConHeyHbIe 3JIEKTPOCTAaHIIMU UCTIONB3YIOT 3HEpruto ColHIA KaK HAMNpPSIMYIO
(boTosnextpuueckue COC paboTaroliue Ha SBICHUU BHYTpeHHETro (oTtodddekra),
TAaK U KOCBEHHO — UCITOJIb3Yysl KHUHETUYECKYH0 SHEPIHUIO Iapa.

Kpynueitmas ¢oroanekrpuyeckas COC Topaz Solar Farm umeer MoIHOCTh
550 MBrT. Haxogutcs B mrare Kanugopuus, CIIA.

K COC KoCcBEHHOTO IEUCTBUSA OTHOCSITCS:

- OallleHHbIC — KOHIEHTPUPYIOLIHNE COJTHEYHBIM CBET I'eIMOCTaTaMUu Ha IIEH-
TpaJbHOU OalIHe, HaOJIHEHHOU COJIEBBIM PACTBOPOM;

- MoayJibHbIE — Ha 3TUX COC TEIJIOHOCUTEINb, KaK MPABUIJIO MACIIO, MOJABOIUT-
Cs K TMIPUEMHHKY B (POKyCe KaKI0ro napadoo-IIIHHAPUIECKOTO 3€PKaTbHOTO KOH-
LIEHTPATOPA U 3aTEM IEPEHAET TEILUIO BOJAE ucnapss e€;

- COJIHEUHBIC TIPYJIbI — MIPEACTABIIAIOT CO00M HEOOBINON OacceiiH riayOuHON B
HECKOJIBKO ~ METPOB, HMEIWMK  MHOTOCIOWHYIO  CTPYKTYpy. Bepxuuii —
KOHBEKTHUBHBIU CJIOW — MPECHAsl BOJA; HUYKE PACIIOIOKEH IPAAUEHTHBIN CJIOU C yBe-
JIMYHUBAOIIENCS KHU3Y KOHIIEHTPALMEN PACCOJIa; B CAMOM HHU3Y CIIOM KPYTOTO pacco-
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https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%B0%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D0%BE%D0%B1%D0%BD%D0%BE%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D1%8B%D0%B5_%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B8%D0%B9_%D1%84%D0%BE%D1%82%D0%BE%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80
https://ru.wikipedia.org/wiki/Topaz_Solar_Farm
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D1%84%D0%BE%D1%80%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BB%D0%B8%D0%BE%D1%81%D1%82%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F#СЭС_использующие_параболические_концентраторы
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D0%BA%D1%83%D1%81_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%B1%D0%BE%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D0%BA%D1%86%D0%B8%D1%8F

na. JIHO U CTEHKHU MOKPBITHI YEPHBIM MaTepUaIoM JUis MoryiouieHus Teria. Harpes
POUCXOJIUT B HIDKHEM CJIO€, TaK KaK paccoll MeeT 00Jjiee BHICOKYIO IO CPABHEHUIO
C BOJIOM TUIOTHOCTh YBEITUYHMBAIOIIYIOCS MIPU HArpeBe M3-3a Jy4llell pacTBOPUMOCTU
COJIM B TOpsiYEH BOJIC, KOHBEKTUBHOTO TIEPEMEIIUBAHUS CIOEB HE MTPOUCXOIUT U pac-
cost MmokeT HarpeBaThes 10 100 °C u Gonee. B pacconbHyto cpeay nmoMmeniéH Tpyoya-
THII TEMNIOOOMEHHHUK IO  KOTOPOMY  IUPKYJIUPYET  JIETKOKUIISIIAS — SKUJIKOCTb
(ammuak, GppeoH U Jp.) U UCTapsieTCs IPU HarpeBe TepeaaBas KHHETUYECKYIO dHEp-
TUIO TApOBOU TypOUHE.

['eorepmanibHas SHEPTHS

DNEKTPOCTAHIIMK JAHHOTO THMA TMPEACTABISIOT COOOW TETUIOAIEKTPOCTaH-
MU UCTIOJIb3YIOIIME B KadeCTBE TEIUIOHOCUTENSIBOJY M3 TOPAUYUX T€OTEPMAIbHBIX
HMCTOYHHUKOB. B CBsi3u ¢ oTcyTCTBHEM HeoOxoauMocTu HarpeBa Bojabl ['eoTOC sBis-
I0TCSI B 3HAUUTENILHON cTerneHu Oosiee sKkojornyecku 4yucToiMu Hexenn TIC. Ctpo-
arcst ['eoTOC B BylkaHWYECKUX paliOHAX, TJI€ HA OTHOCUTEIHHO HEOOJIBIIUX TIIyOu-
Hax BOJIa MEPErpeBaeTCs BhIIIE TEMIIEPATYPhl KUIICHHS U MIPOCAYMBAETCS K MOBEPX-
HOCTH, MHOTJa NPOSIBISASACH B BHUJAE TreiizepoB. J[oCTynl K MOA3EMHBIM HCTOYHUKAM
OCYIIECTBIISICTCSI OypEHUEM CKBAKHH.

buosnepreruka

JlanHasg  oTpacib  DHEPreTHMKH  CHCHUAIM3UPYETCS  HA  MPOU3BOJI-
CTBE€ dHepruu u3 onororuBa. IlpumeHsieTcss B NpOU3BOJICTBE, KaK JEKTPUUECKOMN
SHEPTUH, TAK U TEMJIOBOM.

buoTonauso IICPBOI'0 ITOKOJICHUA

BHOTOIIMBO — TOIUIMBO U3 GHOJIOTHYECKOTO CBIPbBS, MOJIy9aeMoOe, KaK TpaBH-
710, B pe3ynbTaTe nepepaboTku Onoiornyeckux orxoAoB. CyIIecTBYIOT TakKe Ipo-
€KTBI pa3HOM CTEIEeHHW MPOpadbOTaHHOCTH, HANIPaBJICHHbIE HA TIOJIydeHHEe OMOTOIIMBA
13 IEJUTIOJIO3bI K PA3JIMYHOIO THIIA OPTaHMYECKHUX OTXOAOB, HO AITH TEXHOJOTHH
HaxOJIATCS B paHHEH CTaJMM pa3paOOTKH WM KOMMEpIHaIu3auu. Pasnuyaror:

- TBEpAOE OMOTOIIMBO (JIeC DHEPreTUUECKUil: TpoBa, OPUKETHI, TOTUIMBHBIC
rpaHyJibl, IIea, COJIoMa, Jy3ra), Topd;

- JKUJIKOC OMOTOIIMBO (M1 ABUTATEIICH BHYTPEHHErO CrOpaHUs, HalpuMmep,
OMO3TaHOJ1, OHOMETaHOJI, OMOOYTaHOJI, TUMETHIIOBBIN 3up, ONOaN3EIIb);

- ra3000pa3Hoe (Onoras, GMOBOOPO]I, METAH).

buoTronauso BTOPOI'O ITOKOJICHHUA

broTommBo BTOPOTO MOKOJIEHUS — pa3HOOOpa3HbIe BUJIbI TOILIMBA, MOTydYae-
MBbI€ Pa3IMYHBIMH METOJaMH MUPOIN3a0MOMACCHI, UM MPOYHUE BUJBI TOIUIMBA, TO-
MHMO METaHOJIa, dTaHOJIa, OMOIU3EIIs MOTy4aeMble U3 MCTOYHHUKOB CHIPhSI «BTOPOTO
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MOKOJIEHUS». BBICTPBII MUPOIU3 MO3BOJIAET MPEBPATUTH OMOMAcCy B YKHJIKOCTh, KO-
TOPYIO JIerye U JEeNIeBye TPAHCIOPTUPOBATh, XPAHUTh U UCIOJIb30BaTh. M3 *KUAKOCTH
MO>KHO ITPOU3BECTH aBTOMOOUIILHOE TOITMBO, WIIM TOTUIMBO VIS JIEKTPOCTAHIUH.

HcrouHnkaMu ChIpbs AJi1 OMOTOIIMBA BTOPOTO MOKOJIEHUS SIBIISIOTCS JUTHO-
LEJUTIOJIO3HBIE COSIMHEHMS], OCTAIOIIMECS TI0CIe TOTO, KaK MPUTOAHBIC JIJISl UCIIONb-
30BaHMS B MUILEBOM MPOMBIIUIEHHOCTH YaCTH OMOJOTUYECKOTO ChIPhS yIAJSIOTCS.
Hcnonbs3oBanne OuoMacchl HJisi MPOM3BOACTBA OMOTOIIMBA BTOPOTO MOKOJICHUS
HaIlPaBJIEHO Ha COKPAIICHHE KOJMYECTBA MCIIOJIB30BAHHOM 3€MJIM, MPUTOJHON IS
BEJICHUS CEJIbCKOT0 X035KcTBa. K pacTeHnsM — HICTOYHUKAM ChIpbs BTOPOT'O IMOKOJIE-
HUS OTHOCSITCS:

- BOJOPOCTH — TPOCTHIE >KUBBIE OPTraHU3MBI, MPUCHIOCOOJIEHHBIE K POCTY U
Pa3MHOXEHUIO B 3arpsI3HEHHOMN WM CONEHOU BOJE (CoAepKar A0 ABYXCOT pa3 0oJib-
IIe Macja, YeM UCTOYHHUKH IEPBOTO MOKOJICHHSI, TAKUX KaK COeBbIe O0OBI);

- PBDKUK (pacTeHHE) — pacTyLIui B pOTALUU C MUIICHULIEH U JIPYTUMH 3€pHO-
BBIMU KYJIBTYpaMU;

- jatropha curcas unu SItpoda — pacryiiee B 3aCYIUIMBBIX ITOYBaX, C COIEPKa-
HueM Macia ot 27 10 40 % B 3aBUCUMOCTH OT BH/JIA.

W3 6UOTOMIUB BTOPOrO MOKOJIEHMSI, IPOAAIOIIUXCS Ha PhIHKE, Haubosee u3-
BecTHbI Bi10Oil nmpou3BojcTBa kaHajckoi kommanuu Dynamotive u SunDiesel rep-
maHckoir kommanuu CHOREN Industries GmbH.

[To ouenkam I'epmanckoro Dnepreruueckoro ArenrcrBa (Deutsche Energie-
Agentur GmbH) (pu HBIHE CYHIECTBYIOIIMX TEXHOJIOTHSX) MPOU3BOJCTBO TOIUIMBA
MUPOJIM30M OHOMacchl MOXeT MOKpbITh 20 % mnotpedHOCcTel ['epMannu B aBTOMO-
owibHOM TOrMBE. K 2030 roay, ¢ pa3BUTHEM TEXHOJIOTHM, MUPOJINA3 OMOMACCHl MO-
&KeT obecneunTh 35 % repMaHcKoro noTpedieHuss aBToMoOuIbHOro Torusa. Cebde-
CTOMMOCTB Ipou3BoAcTBa cocTtaBUT MeHee €0,80 3a uTp ToIruMBAa.

Co3nana «Iluponusnast cetb» (Pyrolysis Network (PyNe)— uccriemnoBateib-
CKasi opranmsaius, oobeauHusronias uccienoBareneit uz 15 crpan Espomnsl, CILA u
Kanangr.

Becbma MepCreKTUBHO TAKXKE HCIIOIb30BAHHUE KUAKUX MPOAYKTOB MHPOJIA3A
IpeBECHHbl XBOWHBIX TOpoa. Hampumep, cmech 70 % KUBHUYHOrO CKUMHUAAPA,
25 %metanona u 5 % aneTona, To €cTh (Ppakiuii Cyxoi MEePeroHKH CMOJIUCTON Ape-
BECHHBI COCHBI, C YCIIEXOM MOXKET MPUMEHSTHCS B KaUeCTBE 3aMEHbl O€H3MHA MapKH
A-80. TIlpuuém i  NEpPEeroHKM  MPUMEHSIOTCS  OTXOABl  JIE€PEBOAOOBI-
YH: Cy4bs, NI€Hb, Kopa. Beixoa TormnuBHbBIX (ppakuuii nocturaer 100 kuiorpaMmoB ¢
TOHHBI OTXO/IOB.

buoTtomnuso TPETHETO IMMOKOJICHUSA

broTONNIMBO TPETHErO MOKOJIEHUS — TOIUIMBA, MOJIYYEHHBIE U3 BOJAOPOCIIEH.

Henaprament Ouepretuku CIIA ¢ 1978 roma mo 1996 rona uccnenosan Bo-
JIOPOCJIM C BBICOKMM COJEpKaHWEM Macia 1o Tmporpamme «Aquatic Species
Programy». WccnenoBarenu mpunuim K BbiBOAY, uTo Kamudopuwus, ['aBaiiu u  Hpio-
MeKCUKO MPUTOAHBI ISl MPOMBIIUIEHHOTO MPOU3BOJICTBA BOJIOPOCIIEH B OTKPBITHIX
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npyaax. B reuenue 6 et BoAOpPOCIN BhIpAIMBAINCH B Ipyaax miomaaso 1000 m2.
ITpyn B Hero-Mekcuko moka3zan BeICOKYI0 d(pdekTuBHOCTh B 3axBate CO,. Ypoxkaii-
HOCTB cocTaBuia 6osiee 50 rpaMmoB Bojgopocieit ¢ 1 m? B ieHb. 200 ThICSY TEKTapoB
IPYJI0B MOTYT MPOU3BOJIUTH TOTUIMBO, IOCTATOYHOE JJIsl TOJIOBOTO oTpedieHus 5 %
apromoOunei CIIIA. 200 Teicsiu rekTapoB — 310 MeHee 0,1 % 3emens CIIA, npuros-
HBIX /I BBIPAIIMBAHUS BOJIOPOCIEH. Y TEXHONOTUU €Iié 0CTaéTCcsi MHOXKECTBO IMPO-
onem. Hanmpumep, Bo1opociu JIIOOST BBICOKYIO TeMIeparypy (sl UX MPOU3BOJICTBA
XOPOIIO MOIXOAUT MYCTHIHHBIN KJIMMAT), OJHAKO TpeOyeTcs AOMOJHUTENbHAS TeM-
nepaTypHasl peryJisins, 3allUIIaronas BEPaiBaeMylo KyJIbTYPy OT HOUYHBIX TTOHH-
KEHHUI TemrepaTypsl («moxononanuiiy). B konme 1990-xronos TexHonorus He Obuia
3aMylieHa B MPOMBIIIIEHHOE MPOU3BOJCTBO B CBSI3M C OTHOCUTEIIBHO HU3KOM CTOU-
MOCTBIO HE)TH Ha PHIHKE.

Kpome BwIpamuBanus BOJAOPOCIEH B OTKPBITHIX MPYAaX CYIIECTBYIOT TEXHO-
JIOTUW BBIPAIIUBAHUS BOJOPOCITEH B MasbIX OMOpEaKTOpax, PaclojoKeHHbIX BOJIH-
suaniekTpocTaniuii. Copocuoe temno TOL cnoco6HO MOKpbITh 10 77 % moTpedHo-
CTeH B Teruie, HEOOXOIUMOTO JJIsl BhIpalllUBaHUsI BoJopociei. JlaHHas TeXHOJIorus
BBIpAIIUBaHUS KYJIbTYpPhI BOJOPOCIIEH 3alUIIeHa OT CYTOYHBIX KOJeOaHH Temmepa-
TYpbl, HE TPEOYET >KapKOTro MYCTHIHHOTO KJIMMAaTa — TO €CTh MOXKET ObITh IPUMEHEHA
MpaKTUYECKU Ha 11000t nerictyromen TIL.

Kputuku pa3BuTtusi OUOTOIUIMBHOM HMHAYCTPUHM 3asBISIOT, YTO PACTYIIHMA
COpoC Ha OMOTOIUIMBO BBIHYXKJIA€T CEIbXO3MPOU3BOJUTENEH COKpallaTh MOCEBHBIE
IJIOIIAH MO MPOJOBOJILCTBEHHBIMH KYJIbTYpaMU U NEPEPACTIPEACIISATh UX B TOJb3Y
TOIUIMBHBIX.  Hampumep, mnpu  mpoM3BOACTBE  3TaHONAa U3 KOPMO-
BOM KyKYpYy3bl,0ap/ia UCTIOIb3YyEeTCS Il MPOM3BOACTBA KOMOMKOpMa IJisi CKOTa H
ntuubl. [lpu npousBoAcTBE OMOIM3EIN U3 COU MUIIU PATICA KMBIX HCIIOIb3YETCS IS
MIPOU3BOICTBA KOMOMKOpPMA JUIsl cKOoTa. TO €CTh MPOU3BOACTBO OMOTOIIMBA CO3AAET
emié OJIHY CTaJIUI0 IEPEPAOOTKHU CEIbCKOXO3SIHMCTBEHHOTO CHIPHSI.

Ha nanHbIii MOMEHT CYIIECTBYET JHOCTATOYHO OOJBIIOE KOJIMYECTBO MEpP MO/I-
nepxxkun BUD. Hekotopbie 13 HUX yke 3apeKoMeHI0Balu cebOst kak 3(HEKTUBHBIE U
MOHSITHBIE YYaCTHUKaM pbIiHKA. Cpelld TaKuX Mep CTOUT OoJjiee MOoAPOOHO paccMOT-
peTh:

- 3eJIEHBIC CEPTU(PUKATHI;

- BO3MEUIEHUE CTOMMOCTH TEXHOJIOTUYECKOTO IPUCOECANHEHUS;

- Tapu(bl Ha MOJKIIIOYEHUE;

- CUCTEMa YUCTOTO U3MEPEHUSI.

3enéHble cepTUPUKATHI

[Ton 3enéHpiMu cepTUdUKATAMH TTOHUMAIOTCS CEPTUQPUKATHI, MOITBEPKIaI0-
e TCHEPAIUIO ONPEACIIEHHOr0 00bEMa AIEKTpOIHEPTHH Ha ocHOBe BUD. JlanHble
cepTU(UKATHI TOJYyYAOT TOJIHKO KBATH(PHUITUPOBAHHBIE COOTBETCTBYIOIIMM OPTaHOM
npousBoauTend. Kak mpaBuio, 3eN€HBIN cepTUDUKAT MOATBEPKIAET TEHEPAIUIo
1 MBTt-4, XO0TS 1aHHas BEIMYMHA MOXET OBITh U APYroi. 3enéHblii cepTudukaTr Mo-
KET OBITh MPOJIaH TUOO BMECTE C IPOU3BEAEHHON AIIEKTPOIHEPTUEH, THO0 OTIETHHO,
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https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B4%D0%B0_(%D0%BE%D1%82%D1%85%D0%BE%D0%B4_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0_%D1%8D%D1%82%D0%B8%D0%BB%D0%BE%D0%B2%D0%BE%D0%B3%D0%BE_%D1%81%D0%BF%D0%B8%D1%80%D1%82%D0%B0)
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%B4%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%BF%D1%81

obecrieunBasi JAOTOJHUTEIBHYIO TOACPKKY MPOU3ZBOIUTENS AJIEKTpodHeprun. J{ims
OTCIIC)KUBAHUS BBITYCKA M MPUHAJICKHOCTH «3EIEHBIX CEPTH(PHUKATOB» HCIOJIbB3Y-
I0TCA cClelualibHble TporpaMMmHo-TexHudeckue cpencrsa (WREGIS, M-RETS,
NEPOOL GIS). B cooTBeTcTBHH ¢ HEKOTOPBIMHU MPOTpaMMaMU CepTUPUKATHI MOKHO
HaKaIuIMBaTh (7151 MOCIEAYIOIIEro UCII0JIb30BaHUS B OyayIeM), 100 3aHUMaTh (1S
WCIIOJIHCHHS 00sI3aTeIbCTB B TEKYyIIEeM Tojy). JBWKyIel cuiioii MexaHu3ma oOpa-
IICHUS 3€JIEHBIX CEPTU(UKATOB SBIISICTCS HEOOXOIUMOCTh BBITTOJIHCHHSI KOMITAHUSIMH
00513aTENBCTB, B3ATHIX Ha CEOS CAMOCTOSITEIEHO WJIM HAJIOKEHHBIX TPABUTEIHCTBOM.
B 3apybexHoii nuTepaType «3enéHble CepTH(UKATBD» W3BECTHHI TaKKE Kak:
Renewable Energy Certificates (RECs), Green tags, Renewable Energy Credits.

BOSM@H.ICHI/IG CTOMMOCTH TCXHOJIOTHUYCCKOT'O IIPUCOCINHCHUA

JI1s NOBBILIEHWST UHBECTULIMOHHON IIPUBJIEKATEIBHOCTH IPOEKTOB HA OCHOBE
BHD rocynapcTBEHHBIMM OpraHaMH MOKET IPEAYyCMATPUBATHCS MEXaHU3M YacTUY-
HOM WJIM ITOJHOW KOMIIEHCALlMM CTOMMOCTH TE€XHOJIOTMYECKOI'0 INPUCOEIUHEHHUS Te-
HEPATOPOB Ha OCHOBE BO30OHOBJIIEMbIX UCTOYHHMKOB K ceTH. Ha cerogusmuuii 1eHp
ToJIbKO B KuTae cereBble opraHu3aliiy MOJIHOCTHIO IPUHUMAIOT Ha ce0sl BCE 3aTpaThl
Ha TEXHOJIOTUYECKOE NPUCOEIUHEHUE.

®dukcupoBanHbie Tapudbl Ha s3HEepruto BUD

HakorieHHbIi B MUpPE OMBIT MMO3BOJIIET TOBOPUTH O (DUKCUPOBAHHBIX Tapu(pax
KaK O CaMbIX YCHEIIHbIX MEpax M0 CTUMYJIUPOBAHUIO Pa3BUTHS BO30OHOBIISIEMBIX HC-
TOYHUKOB DHEPTUU. B OCHOBE AaHHBIX Mep noauepxkku BUD mexar Tpu OCHOBHBIX
(daxTopa:

- TapaHTHs NOJAKJIKOYEHNUS K CETH;

- JOJITOCPOYHBIA KOHTPAKT Ha MOKYNIKY Bcel nmpou3BenéHHou BUD anektpo-
DHEPI'UH;

- TapaHTHUsI TOKYIKH NPOU3BEIEHHOW SJEKTPOIHEPruu Mo (UKCUPOBAHHOM
LICHE.

®dukcupoBanHbie Tapudbl Ha FHEPrUt0 BUD MOTYyT OTIMYATHCS HE TOJBKO IS
pa3HbIX MCTOYHMKOB BO30OHOBJISIEMOM SHEPruU, HO U B 3aBHUCHUMOCTH OT YCTaHOB-
JeHHo mormHocTh BUD. OnHuM W3 BapUaHTOB CHUCTEMBI MOJJIEPKKU HAa OCHOBE
(UKCUPOBAHHBIX TapU(DOB SBISETCA HCIOJb30BaHWE (UKCHPOBAHHOW HaJ0aBKU K
peiHOUHOM 1eHe 3Hepruun BUD. Kak mnpaBwiio, HambaBka K LIEHE MPOU3BEAEHHOM
AIEKTPOIHEPTUH MM (DUKCUPOBAHHBIN Tapu(] BBHIIJIAYMBAIOTCS B TEUEHHE JOCTATOY-
HO TIpojokuTeapHoro nepuoaa (10-20 yier), TeM cambIM TapaHTUPYs BO3BpAT BIIO-
’KEHHBIX B MPOCKT UHBECTULIUN U MOJIyYeHHE MPUOBLIH.

CucremMa yucToro U3MepeHus

JlaHHas mepa NoaIep KU MPEeTyCMaTPUBAET BO3ZMOKHOCTh U3MEPEHNS OTIAH-
HOT'O B CEThb DJIEKTPUYECTBA U JaJbHEUIIIEE UCIIOIb30BaHNE ITOW BEJIMYMHBI BO B3au-
MopacyéTax ¢ 3JICKTPOCHaOXKaroIel opraHu3anueii. B cOOTBETCTBHHM C «CHCTEMOI
YUCTOr0 M3MepeHus» Biajaenen BMO mosydyaer po3HWYHBIN KPEIUT HAa BEJIMYHUHY,
paBHYIO WU OOJBIIYIO BHIPAOOTAHHON 3JIEKTPOIHEPTHUU. B COOTBETCTBUM C 3aKOHO-
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AaTcJIbCTBOM, BO MHOI'MX CTpaHax 3HCKTpOCH36)KaIOIHI/Ie opraHu3anuu 00s13aHbI
MMpeaOCTaBIATD HOTp€6I/ITCJISIM BO3MOKHOCTBb OCYHICCTBJICHUSA YUCTOI'O U3MCPCHUS.

DKOJIOTHYECKHUe HpO6HCMBI 6I/IO3HepFeTI/IKI/I

buosHepreTnueckre yCTAaHOBKH CIIOCOOCTBYIOT CHIDKEHHUIO 3arps3HEHUs
OKpYXalollel cpeibl BCeBO3MOXKHBIMU OTXOJaMU. AHaspoOHast (pepMeHTanus siBisi-
€TCsl HEe TOJBKO A(DPEKTUBHBIM CPEJICTBOM HCIIOIH30BAHUS OTXOJIOB >KUBOTHOBO/I-
CTBa, HO U OOECIIEUYNBAET IKOJIOTUYECKYIO YUCTOTY, TaK KaK B MPOILIECCE MEePETHNBa-
HUS OrnbaroT 00JE3HETBOPHBIE MUKpOOpraHu3Mbl. Kpome Toro, 00pa3yroTcst BbICO-
KOKaueCTBEHHbBIE yI00pEHUSI.

['opoackue cToku, OTXOBI MpU pyOKe Jieca U JepeBo0OpadaThIBaIOIEH MPO-
MBIIUJIEHHOCTH MPEACTABISIOT COO0N UCTOUYHHMKHU 3arps3HEHUs] MPUPOAHON cpenbl. B
TO € BPEMs OHM SIBJISIIOTCS CHIPbEM JJI TIOJyUEHUS SHEPTUH, YAOOPEHUI U IEHHBIX
XUMHUYeCcKuX BemlecTB. [loaTomy pasButre OnosHepreTuku 3PGEKTUBHO B IKOJIOTHU-
YECKOM OTHOUIEHUHU.

Ho ucnonb3oBanue 6roMacchl JUisl OMYyYEHUS YHEPTUU UMEET U HEraTHUBHBIC
nocnencteus. [lpsmoe cxxuranue JpeBECHHBI JaeT OOJIBIIOE KOJIMYECTBO TBEPIIBIX
YacTHULl OPTaHUYECKUX KOMIIOHEHTOB, OKMCH yTJIepoAa U Apyrux ra3oB. [1o KoHLEH-
TpalUd HEKOTOPBIX 3arpsi3HSIONIMX BEIIECTB MPOIYKTHI CTOpPaHUs JIPEBECHHBI Ipe-
BOCXOJST MPOAYKTHI cropaHusi HehTU M €€ MPou3BOJHBIX. OCHOBHBIE OMACHOCTH,
CBSA3aHHBIE C YBEIMYEHUEM HCIIOJIb30BAaHUsI OMOMACChl B KaYECTBE TOILIMBA, 3aKIIIO-
YaloTCsl B YHUUYTOXKCHUU JIECOB, DPO3UU MOYBBI, 3aMEHBI YPOKAEB, UAYIIUX B IHIILY,
«ypOKasiMH» TOILJIUBA.

Ha ropojackux cBajgkax €XKerogHO CKaIlJIMBaOTCS COTHHU ThICSY TOHH OBITOBBIX
OTXOJIOB. Y JIeJIbHBIN ro0BOM Bbixoa ThO Ha OJTHOTO KHUTENST COBPEMEHHOTO TOpPO/Ia
coctanisieT 250-700 kr. B pa3BUTBIX CTpaHax 3Ta BEJIMYMHA €KETOJTHO BO3PACTAET Ha
4-5 %. 1o xonu4ecTBY OBITOBBIX OTXOJIOB JuaAupytoiue no3uiuu 3anumaeT CIIIA.
Bonbiryto yacte TBO 3T0i# cTpaHbl COCTABISIIOT YIIAKOBOYHBIE MATEPHAIIBI.

[To kauectBeHHOMY cocTaBy TBO mnoapaznenstoT Ha: Oymary (KapToH); MHIIe-
BbI€ OTXO/IbI; IEPEBO; YEPHBIEC U IIBETHBIE METAILIbI; TEKCTHIIb, KOCTH; CTEKIIO; KOKY
U pe3uHy; nojaumepHsie Matepuaisl u T.1. K onacaeiM ThO oTHOCSTCS: GaTapeiiku u
aAKKyMYJISITOPBI, SJIEKTPONPUOOPHI, TaKU, KPACKH U KOCMETHKA, YIOOPEHHS U S0XH-
MHUKAThI, OBITOBASI XUMUSI, METULIMHCKUE OTXO/IbI, TPUOOPHI, COICPKAIINUE PTYTh.

BBITOBBIE OTXOJIBI XapaKTEPU3YIOTCI MHOTOKOMIIOHEHTHOCTBHIO U HEOJIHOPO/I-
HOCTBIO COCTaBa, MaJIOM TUIOTHOCTBIO U HECTAOMIIBHOCTBHIO (CITOCOOHOCTBIO K 3arHu-
BaHMI0). Pa3narasch, OHM OTPABISIIOT BO3AYX, MOYBY, MOA3EMHBIE BOJIbI U MIPEICTAB-
JIAI0T CEPbE3HYIO0 OMACHOCTD JIJISi OKPYKAKOIIENW CPEIBI U YEJIOBEKA.

Bo Bcem mupe nepepabotka u yrunuzauus ThO craHnoButcs Bce 60jee ocTpoid
npoOiemoil. ['maBHBIM 00pa3oM 3TO KacaeTcs KPYIHBIX TOPOJIOB, TJAE €XKETOIHO
CKaIlJIMBaeTCs MJIH. KyOOMETPOB BCEBO3MOXKHOTO Mycopa. B Poccuu exeronno o6pa-
syercs 120 mumummonoB kyoomerpoB THO. Ilpobnema yTunmszanum Takoro Kojgude-
CTBa OTXOJOB C OJHOUW CTOPOHBI SABJSETCS IKOJIOTHMUYECKOW, a C IPYrom — CBsI3aHa C
PELIEHUEM CIIOKHBIX TEXHUYECKUX U SKOHOMUYECKUX BOIIPOCOB.
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B mameilt ctpane, kak 1 BO BCEM MHPE, UCTIOJIb3YIOTCS TPU HANIPABJICHUS YTH-
nuzauuu ThO:

1) mepepaboTka Ha CIEeUUAIBLHO OOOPYIOBAHHBIX MOJUIOHAX MO TEXHOJIOTHH
TBEep10(ha3HOr0 METAaHOT€HEe3a C MOJyueHUeM Ororasa;

2) KOMIIOCTUPOBAHMUE;

3) cxuraHue B CEeHAIbHBIX MYyCOPOCKUTATEIbHBIX YCTAHOBKAX.

B nacrosimiee BpeMss ThO ropo1oB kak mpaBuiio BBIBO3STCS HA MOJUTOHBI JJIs
3aXOpPOHEHUS C PACYETOM Ha UX MOCIEAYIONIYI0 MUHEpanu3anuio. XKenaTenabHo, 4To-
On1 mepen 3axoponenneMm ThO mpeccoBamu. DTo HE TOJBKO CHIKAET 00beM MaTepH-
ana, HO W yJaligeT BOJy, CTAaOMJIM3UPYs HAa HEKOTOPOE BPEMSI COCTOSIHUE OTXOOB.
JlocTyn kuciopojaa B IJIOTHYIO MaccCy 3aTPYJHEH, a HEIOCTATOK BJIard 3aTpyAHSIET
AKTUBHYIO JIEATEILHOCTh MUKPOOPTaHN3MOB.

[TonuroHsl pazMeiaoTCs 3a MpeaeiaMi HACEICHHBIX MTyHKTOB. DTO MPUPOJI0-
OXpaHHBIE COOPYKEHHUsI, KOTOPbIE B KAKOW-TO CTEMEHU 3alUIIAIOT OT 3arpsi3HEHUS
aTMocdepy, MOYBY U IPYHTOBBIE BOJIbI, & TaKXKE€ MPEMATCTBYIOT PACHPOCTPAHEHUIO
00JIE3HETBOPHBIX OPraHU3MOB. E3KerofHO Moj| MOJMIOHbl 3aHUMAIOT THICSYM T'eKTa-
POB MPUTOIHBIX JIJISI UCIIOJIB30BAHUS 3€MEITb.

Jlsi monuroHa BBHIOUPAIOT POBHYKO MECTHOCTb, YTOOBI MCKIIOYUTH BO3MOXK-
HOCTh CMbIBa aTMOC(EPHBIMU OCaJIKAMHU YaCTHU OTXOJOB U 3arps3HEHUS UMH MpuUJie-
rarolMx 3eMeNIbHbIX TUIomaaeil 1 BogoéMoB. CaHUTapHO-3aIIUTHASI 30HA MEX]TY T0-
JIUTOHOM U >KHJION 3aCTPOMKOM ToJKHA ObITh HE MeHee 100 M.

B pesynbrare MUKpOOHOJOTHYECKUX MPOLIECCOB, MPOXOSAIINX B OTXOJaxX Ha
MOJIMTOHAX, 00pa3yercs omoras. Comeprxanue MeTaHa B Ouorase pocturaet 44-66 %.
OHn o0yraaeT 3HAYMTEITLHBIM SHEPTCTUUSCKUM TTOTCHIIMAIIOM W MOKET OBITh UCITOJTh-
30BaH B KQUE€CTBE TOILJIMBA.

B Hacrosiiiee BpeMs B MUPE SKCIUTYaTUPYIOT OOJIBIIIOE KOJIMYECTBO YCTAHOBOK
0 M3BJICUCHUIO U MCTIOJB30BaHHUIO OHMOTa3a, MOIy4aeMoro B pe3yibTaTe aHadpoOHO-
r0 Pa3joKEeHUsI OPTaHMUYECKHUX BEIIECTB HA MOJIMTOHAX IO 3aXOPOHEHHUIO TOPOJICKUX
0oTX0/10B. Brijienenne Onorasa HaunHaeTCs 4epe3 TpU MecAlla MOCie 3aXOPOHEHUS U
npojopKkaeTcs B TeueHuu 15-20 jer.

Ha monuronst BeIBO3AT 90-95 % TBEpAbIX OBITOBBIX 0TX010B. CyIIECTBYET PsiI
npo0JieM, CBs3aHHBIX ¢ 3axopoHeHueM ThO:

1) BBIMBIBaHUE BEIIECTB U 3arpsI3HEHUE TPYHTOBBIX BOJI;

2) oOpa3oBaHMe METaHa;

3) mpocajka rpyHTa.

Bona, nmpoxoas depe3 oTxoibl, oOpa3yeT sAOBUTHIA (UIBTPAT, B KOTOPOM,
KpOME pa3jiararoiuxcs OpPraHUYeCKUX BEIIECTB, MPUCYTCTBYIOT KEJI€30, CBHUHEII,
IIMHK, PTYTh W JIPYTHe METAJUIbI, a TAKXKE Pa3IMYHbIC XUMHKATBI. DTOT STOBUTHINA
PacTBOP MOXKET IMONACTh B MOJ3EMHBIC BOJOHOCHBIC TOPU30HTHI, a OTTYJIa BPEIHBIC
BEI[ECTBA MOT'YT MOTACTh B TUTHEBYIO BOJTY.

MeTaH ¥ yriIeKUCHBIN Ta3, BRIASISIONIMECS TPU aHa3POOHOM PA3JI0KEHUU Op-
TaHUYECKUX BEIIECTB, MOTYT YXYAIIUTH COCTOSIHUE aTMOc(hepHOro Bo3myxa. Kpome
TOTO, MPOIIECC THUEHUS COMPOBOXKIACTCS PACTIPOCTPAHCHUEM 3aIaxa Ha PaCCTOSTHUH
6omnee 1 km.
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C TeyeHHEM BpEMEHU MO Mepe Pa3ioKEeHHsI OTXO/bI MPOCETAIOT U 00pa3yIOTCs
HerJyOOKHe BMaJIMHbI. B HUX cKarjuMBaeTcs BOJa M BECh YYacCTOK IMpeBpallaeTcs B
00JIOTO C SITOBUTOU BOJIOMA.

Takum o0pa3oM, TOJUTOHBI, ACHCTBYST B TEUEHUU JECATUIICTUH, HAHOCST
OTPOMHBIN PKOJOTUUECKUHN 1 COIMAIbHBIN yIepO MPUPOIHON cpejie.

Bropsim Hanpasnenunem yrunuzanuu ThO siBnsiercs nepepaboTka B OpraHuye-
ckoe yaoopenue (koMmocT). MoxkHo koMroctupoBaTh A0 60 % oOieit Macchl ObITO-
BBIX OTX0J0B. [Iponecc KoMIoCTHPOBaHUS OCYIIECTBISETCA BO Bpalllalomuxcsa Ouo-
TEpMUYECKUX OapabaHax IuaMeTpoM 110 4-x MeTpoB U JUIMHOK A0 30-60 M.

OxucIieHrEe U pa3sIoKEHUE OPraHUYECKONW Macchl OBITOBBIX OTXOOB IMPOUCXO-
IUT B pe3yJbTaTe >KU3HEACATEILHOCTH adpOOHBIX MHUKPOOPTAaHU3MOB MPHU TEMIIepa-
Type okosio 70 °C. KoHEYHBIM MPOIYKTOM IMEpepabOTKH SABIIAETCS KOMIIOCT, KOTO-
PBIN UCIIOJIB3YETCSI B KAUECTBE y100pEHUSI.

TpyaHOCTH peanu3alnyy 3TOr0 METOJA 3aKI0YaeTCs B IIPEABAPUTEIIBHON COp-
tupoBke THO. I[loaToMy BO3HMKaeT HEOOXOAMMOCTh CTPOUTENLCTBA 3aBOJA 10 COp-
TUPOBKE OTXOJIOB JJIsl pa3iesieHUs U1 cOOpa BTOPUUYHOTO ChIpbs (Oymara, 4epHbIe U
IIBETHBIC METAJIJIbI, CTEKJIO U T. 11.) [1].

B 3aBucumocTH OT cOCTaBa OTXOJOB B PE3YJIbTATE TEXHOJIOTUYECKOTO MPOLEC-
Ca BBIIEIIIOTCS BPEAHBIE BEIIECTBA: MbLIb, OKUCH YIIIEPOAA, TOIYOJ, YTIEBOAOPOIbI,
OeH30J1, TUOKCUHBI, PypaHbl U Apyrue BpeaHbie BemecTBa. Oco00 OmacHbI TSKEbIe
MeTaibl, coaepxkaiuecs B ThO. [Ipu 6uotepmudeckoM nporecce OHU LETUKOM Tie-
pexomaT B komnocT. [Ipy BHECEHMH B MOYBY TAaKOIO KOMIIOCTA ITPOMCXOAMT €€ 3a-
IPSI3HEHUE TSKEIBIMA METalIaMi. B KOHEYHOM UTOre OHU MONAAaroT B CEJIbXO3IPO-
ITYKTBI, BBIPAIIEHHBIE C UCIIOJb30BAHUEM TAKOTO KOMITOCTA.

CrnenoBaTenbHO, OMOTEPMHUUECKOE KOMIIOCTUPOBAHUE MOXHO NPUMEHSATH B
MOCENIKAaX CEIbCKOM MECTHOCTH, IZie HET MPOMBIIUICHHBIX MPEANPUSTHI, croco0-
CTBYIOILIMX TOSIBJICHUIO B OBITOBBIX OTXOZaX TSXKeENbIX MeTauioB. [Ipuuem kommoct
KEJIATEIbHO UCMOJb30BaTh JJIS BHIPAIIMBAHUS LIBETOB U TEXHUYECKUX KYJIBTYp, a HE
PaCTUTENBHOW MUIIEBOM MPOAYKIMH. JIJ1s1 TOPOACKUX OBITOBBIX OTXOJIOB TaKOM CIIO-
co0 MaJIONpPUTOJIEH.

B sxoHOMUYECKHM pa3BUTHIX CTpaHax Bce Oousblie konuuectBo ThO nepepada-
THIBAETCS MPOMBIIUIEHHBIMU criocobamu. Hanbosnee 3(heKTUBHBIM U3 HUX SBIISAETCS
tepmuyeckuid. OH no3BossieT noutu B 10 pa3 CHU3UTH O0OBEM OTXO/A0B, BHIBOZHUMBIX
Ha cBaJKy. He cropeBuuii OCTaTOK y>K€ HE COAEPKUT OpraHMYecKUX BellecTB. B
HACTOSIIIIee BPEMS OTHAETCA MPEANOYTEHUE MYCOPOCKUTAKOIIMM yCTAHOBKAM, KOTO-
pbI€ HE TOJIBKO CXKUTAIOT OTXOJIbl, HO U BbIpabaThIBalOT 3HepTut0. COrinacHo KOHIEI-
MU «QHEPreTHUeCKOro OajmaHcay, KOTopas MpeioxkeHa padoueii rpymnmoit Becemup-
HOTO DPHEPreTUYECKOr0 COBETA, MOJyUYECHHAs] SJHEPTUs JOJDKHA MOKPBIBATH SHEPIreTH-
yeckue 3atpathl Ha epepabotky ThO.

[To MHEHUIO CTIEMANIMCTOB, YK€ B Onkaiiiee Bpemsi, cxuranne ThO ¢ BbI-
pabOTKOM TETUIOBOW M AJIEKTPUUECKOUN dHEPTUU OyAET OCHOBHBIM CIIOCOOOM mepepa-
OOTKHM OTXO0JI0B. DTO, MPEXJIE BCET0, KacaeTrcs TeX CTpaH, KOTOpPble UMEIOT HEOOJIb-
IIYI0 TEPPUTOPHUIO U T/i€ BBEJEHBI OIPAHUYEHUS HA 3aXOPOHEHUE OTXO/I0B.
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B MHpoOBOil npakTHKe NpUMEHSETCS OOJbIIE NECATKA TEXHOJOTHM CKUTaHUS
TBO. Ilo onenke Beepoccuiickoro Teminorexuudeckoro nueruryra, (BTH), Beipada-
ThIBa€Masi IPU UX peasn3ally TEIJIOBasi SHEPTHUsSI MOKET OBbITh () (PEKTUBHO UCIIONb-
30BaHa B Tpéx ciyuasx: 1) npu cxuranuu ThO Ha KOJOCHUKOBBIX pelieTKax; 2) npu
C)KMTaHUM B TOIKAX C ICEBIOCKUKEHHBIM (KHUIAILIEM) CJI0E€M; 3) B MPOLIECCE BBICO-
KOTEMIIEPaTypHOTO CXKUTAHMS.

Camoli pacipOCTpaHEHHOM TEXHOJIOTUEN SBJISETCS CKUTaHUE Ha KOJIOCHUKAX B
cinoeBoi Tomke. [1o 3Toi TexHOMOTHU PabOTaAIOT OOJBITMHCTBO 3apyOEKHBIX MYCO-
POCKUTATENBHBIX 3aBOJIOB, B TOM YHMCJIE U OTEUYECTBEHHBIE MYCOPOCKUIATENIbHBIC 3a-
BOJIBI.

Cxuranue OTXO0J0B B TOIKAX C MCEBJOCKUKEHHBIM CJI0EM IIMPOKO MPUMEHS-
erca B Snonuun. B EBpore Takue 3aBoapl mcnons3yroT B Mcnanmu, I'epmanuum u
Opannuu. B CIIIA paGoTtaroT 3aBoJibl O CKUTAHUIO OTXOJOB B HHUPKYJIUPYIOIIEM
IICEBJOCKMKEHHOM CIIOE.

Ho 5Ty TexHONOTMU HE pelarT NpolieMy YTHIM3AalMM TBEPIBbIX OCTATKOB
(11akoB M JeTyder 30iibl). Ecau muiak MOYKHO HCIOJIb30BaTh B CTPOUTEIBCTBE, TO
3011y TpeOyeTcsl 3aXOpaHUBaTh Ha CIELHMAIbHO 000pPYAOBAaHHBIX MOJIUTIOHAX, TAK Kak
OHa a7IcOpOUpPYET TsHKEIbIE METaJIbl U PA3JINYHbIE TOKCUYHBIE BEILIECTBA.

KoMOuHMpOBaHHBIE TEXHOJIOTUU COKUTAaHUS OTXOZOB IPH BBICOKOW TeMmmepa-
Type 1ai0T BO3MOXKHOCTh 00€3BpeUTh 30y U 1uiak. Hanpumep, koMOUHUpOBaHHAs
TEXHOJIOTHsI HeMelKoi Gpupmbl «CruMeHe» non HazBaHueM «IIuponn3 — BRICOKOTEM-
MepaTypHOE CKUTAHUE», SBIAETCA MPAKTUYECKH OE3BPEIHON M MOYTH MOJIHOCTBHIO
0€30TXOHOM.

[lepBblil KpynmHOMAacCIITAOHBINA 3aBOJI, PAOOTAIOIINNA 110 TAKOH TEXHOJIOTUH, ObLIT
noctpoeH B ropoje Bropre (I'epmanusi). 9Ta TEXHOJIOTUS COYETAET B c€0€ HUZKOTEM-
nepaTypHbii muposu3 (00paboTKy OTXO0JI0B 0€3 OCTymna KUCIOPOoa) ¢ UX MOCIeny-
IOILIEM CKUTaHUEM IPH BBICOKOM TEMIIEPATYPE.

KombOunupoBanHast texHosnorus ¢pupmbsl «CUMEHC» MMEET CIeAyIoLIUe mpe-
MMYILIECTBA!

1) u3 ThO monyuaroT MaTepuayibl, KOTOpPbIE MOXKHO HCIIOJIB30BaTh 0€3 Jaiib-
Hewel o0paboTky;

2) BBIXOJAIIME U3 YCTAHOBKH ra3bl UMEIOT BBICOKYIO CTENIEHb OYHCTKHU;

3) BBIAEISIEMOE NIPU CKUTAHUM TEIUIO MOKHO HCIIOIB30BATh JIsl IPOU3BOJICTBA
ANEKTPOIHEPTUH U LEHTPAIM30BAHHOTO TEIJIOCHAOKEHUS WJIM HANpaBlATh Ha TEX-
HOJIOTUYECKUE HYK/IbI.

TexHomnorus BbICOKOTEMIIEpaTypHOUl nepepadoTku ThO, He nMeromas aHaio-
roB B MUPOBOM MpaKkTHKe, pa3padoTaHa IrpyIIold POCCUICKUX YYEHBIX — METAJLIYyp-
roB «Anron». TeXHOJOTMYECKHH MPOUECC OTIMYAETCS BBICOKMM TEMIIEPATYPHBIM
pexumoM. OCHOBHOM arperaT 3TOM TE€XHOJOTMU — 0apOOTakHas Meyb CO MIJTAKOBON
BaHHOM, B KOTOPOH B IIJJAMOBOM PacCIUIABE, IPOIYBAEMOM KHCIOPOAOCOAEPKALIUM
IYThEM, CKUTAIOTCA OTXOBI.

OTX0/bI 3arpyXaroT B 1eyb 0€3 MpeIBapUTEIbHON COPTUPOBKH U TIOJTOTOBKHU.
[Ipouecc cxuranuss MNPOUCXOAUT B [UIAKOBOM BaHHE IMpU TEMIEpaType
1450-1550 °C. Beigensromieecss W3 BaHHBI Ta3bl JOXKUTAIOTCA HAJ MOBEPXHOCTHIO
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pacmuiaBa BO3JlyXOM WJIM KUCIIOPOAOCOAEpKauM 1yTheM. [locie mosiHoro noxura-
HUS OHM MOCTYNAKOT B KOTEN — yTUiIn3aTop. KpynHas nbuib, YJIOBIEHHAS Ta3009UCT-
KOM, BO3BpAIllaeTCs B Meub. Melikas yJIOBJIEHHAs MbUIb MPEICTaBIsET COOOM KOHIICH-
TpaT TSKENIBIX METaJUIOB, KOTOPbIE MOKHO M3BJIEUb HA MPEANPUITUSAX LIBETHOU Me-
tayurypruu. llnak u3 neun nocrynaer Ha nepepadoTKy. OH 3K0JIOTHUecKH Oe30maceH
U MOXET OBITh MCIOJIb30BaH JJIsi MPOU3BOJICTBA CTPOUTEIBHBIX MaTEpPUAIOB, MUHE-
PaJbHBIX BOJIOKOH, HAIOJHUTEIS JJIS1 JOPOKHBIX MOKPBITHM.

B Mupe pazpabarteiBaetcs miazMeHHbIin meto okuranus ThO. TexHomornde-
CKasi CXeMa 3TOTO METOJIa BKIIFoUaeT B ceOs mia3Morereparop (arperat juist razudu-
Kalluu) U APYroe BCIOMorareibHOe o0opyaoBaHue. TeroBas 3HEPIrUsl B ra3oreHe-
paTop MOABOJUTCS C MOMOIIBIO JYTOBBIX IIA3MOTPOHOB CTPYWHOIO THIIA TJIA3MO-
ANEKTPOAHON CHUCTEMbI, 0OECIIEUMBAIOIINX PACIIABICHUE HEMUPOIU3YEMBIX KOMIIO-
HEHTOB U JKUJKOE yAaJeHHe muiaka. [lo MHeHHIO pa3paOOTUYMKOB, 3TOT METOJ JaeT
BO3MOKHOCThH MIPOBOJUTH TITyOOKyt0 nepepadbotky THO ¢ mongyueHueM cUHTE3 rasa,
MMEIOIIEro TermioTy cropanust 11-13 toic. kJk/m°. I1nak MOKET rpaHyIMpOBaThCS U
HCIIOJIb30BaThCS B CTPOUTEIILCTBE.

Ocy1ecTBieHre Tpolecca MmiasMeHHON razudukanuu TpeOyeT onpeieIeHHOMN
MOATOTOBKHU OBITOBOTO Mycopa. Crioco0 MiIa3MEeHHOTO CKUTAHUS SBJISIETCSI OYEHb J10-
POTOCTOSIIIMM [0 KalUTaJIbHBIM 3aTpaTaM M JKCIUTyaTallMOHHBIM pacxoaam. OH
SHEPro€MOK M TEXHHUYECKHU CIIOkKEH. [loka gaHHas TEXHOJIOTHUSl CYLIECTBYET B BHUJE
OTBITHOTO HAYYHOT'O0 000PYI0OBAHMUS.

DKOJOTUYECKOE BO3JCHCTBHE MYCOPOCKHIATEIbHBIX 3aBOJOB B OCHOBHOM
CBSI3aHBI C 3arpsi3HEHUEM aTMOC(ephbl METKOIUCIIEPCHON MBLIBIO — OKCUIAMU CEPhI U
azoTra, pypaHamMu U TMOKCHHAMH, KOTOPbIE 00pa3yrOTCs MPU CKUTAHUU MOJIUMEPHBIX
MaTepUalioB, COJCPKAIIUX XJIOP, U SIBISIOTCS TOKCUYHBIMU. Cepbe3Hble MPOOIEMBI
TAKXKE€ CBSI3aHbI C 3aXOPOHEHUEM 30JIbl, KOTOpas Mo Becy cocTtaBigeT 10 30 % oT uc-
XOJTHOTO Beca OoTx0/0B. Jljis 6€30MmacHOr0 3aXOpPOHEHUS 30JIbl UCTOJB3YIOT CIEIH-
aJbHbIE XPaHWIIUILIA.

Ha mMycopockuraTtenbHbIX 3aBOJax MPUMEHSIOT MHOTOCTYIIEHUATYIO CUCTEMY
ra3004MCTKH C UCIOJIb30BaHUEM KapOaMuja, MIEJIOYHOT0 peareHTa U aKTHBUPOBAH-
HOTO yrJid. JIOMOJHUTETBHO, ABIMOBBIE Ta3bl OUMINAIOTCS OT 30JIbI M Ta3000pa3HbIX
KOMIIOHEHTOB B pyKaBHOM (uiabTpe. OYHUIICHHBIC IBIMOBBIE Ta3bl HAIPABISIOTCS
JILIMOCOCOM B JIBIMOBYIO TPYOYy.

Kpome TOmoyHoOro ycTpoiicTBa B COCTaB KaXAOM TEXHOJOTMYECKON JMHUU
BXOJISIT: KOTEJ — YTUIN3ATOP, IUKJIOH, paCTIbUIUTENIbHBIN abcopOep, y3el 1mojiauu pe-
areHTOB JUIS yJIaBJIMBAHUS JUOKCHUHOB, (ypaHOB U PTYTH, pPyKaBHBIA (PUIBTP U JIbI-
MOCOC.

K HemoctaTkaM MyCOpOCKHUTaTEIbHBIX 3aBOJOB CJIEAYET OTHECTHM HU3KHE Ta-
pameTpsl mapa. Ha oOT€4eCTBEHHBIX MYCOPOCKHIaTENIbHBIX 3aBOJAaX OHHU PAaBHbI
p = 16 ara, t= 240 °C, npu naponpou3BOAUTEILHOCTH 15-35 1/4. Y nenpHbIC MOKa3a-
TEJIU TI0 BBIPAOOTKE AJIEKTPOIHEPTHUH CYIIECTBEHHO HUXeE 10 cpaBHEeHHIO ¢ TOC. D10
oOBbsiCHsIeTCS clienyromuMu cBoiicTBamu ThO: KyCcKOBO€ TOIIMBO, HU3KAasl TeMIlepa-
Typa IJIaBJIEHUS 30J1bI U KOPPO3HUOHHBIE CBOMCTBA IBIMOBBIX I'a30B.
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OnauM U3 cioco0oB peleHus: TpodIeMbl CObITa HU3KO MOTEHIMAIBHOTO Mapa,
nosyyeHHoro npu cxuranuu ThBO, siBisercs coBMecTHas paboTa MyCOpOCKUTaTENb-
HOTO 3aBOJIa B €IMHOHN cucTeMe TemocHa0XkeHUsl. OCHOBHBIM HCTOYHUKOM TEIlIa B
ATOW CUCTEME SIBJISIFOTCSI YCTAHOBKH, pa0OTarolue Ha SHEPreTUYECKOM TOIUIMBE U
HNOJKJIIOUEHHBIE K KPYITHBIM MOTPEOUTENSAM TeIula. B 3TOM ciiydyae ycTaHOBKH, CKH-
ratomue ThO, nogaroT nap UM TEIIOBYIO BOAY B OOILYIO CE€Th, @ OCHOBHOE KOJINYeE-
CTBO TEIUIa IPOU3BOJIAT apOBbIE KOTJIbI, pA0OTAIOIIUE HA SHEPTETUYECKOM TOILJIUBE.

B Poccuu BriepBbie Takyro cXeMy Mpearoiaraioch peaan3oBaTh B I. UensOuH-
cke. [IpenycmarpuBanace padbora 3aBoja, cxuraromero ThO B equHoil cucreme ¢
Yensounckoit TOLI-2. IIpeanonaranoch, 4TO MOTPEOUTENIMU HU3KOIIOTEHIIMATLHOTO
napa OyayT mpeanpusTusi TpakTopo3aBojcKoro paroHa. IIpum HeoOXoauMOCTH W3-
JUIIKY napa OyayT HanpaBisaThes Ha TOL-2 11 coOCTBEHHBIX HYXK.

Kak mokasbiBaeT 3apyOeKHBII OMBIT, peaan3alis TaKOW CXeMbl HE BE3/I€ BO3-
MokHa. [loaTomy Oosblliee pacnpOCTpaHEHUWE HAXOASAT YCTAHOBKH, CHKUTAIOIIME
TBO, c BbIpaboTKOI 371eKkTposHeprun. OHa sBisieTcst Oosiee BOCTPEOOBAHHOHM IO
CPaBHEHMUIO C TEILIOBOM.

O¢dPexTUBHOCTh BBIPAOOTKU 3JIEKTPOIHEPTUU CYIIECTBEHHO 3aBHCHUT OT
HavyaJIbHBIX MapameTpoB napa. [loatomy, g s¢¢dekTuBHOrO npeodpazoBaHus dHEP-
run TBO B anexTpuyeckyto, npexiae Bcero, HE00XOAMMO MOBBICUThH HapaMeTphl Ma-
pa. Cienyer OTMETUTb, YTO OOJbIIAs YaCThb MYCOPOCKMIaTEJIbHBIX 3aBOJIOB H3-3a
HU3KOM HaZ€KHOCTU 000PYIOBAHMS U HECOATAHCUPOBAHHOCTH LIEH HA OTITYCKAEMYIO
SHEPTUI0 U CE0ECTOMMOCTD €€ TPOU3BOICTBA MOKA YOBITOUHBI U UCIIOJB3YIOTCS BCETO
Ha 20-50 % mpoeKTHON MOIHOCTH.
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3ak/jIoueHue

B nepuon moAroToBKH K 3aHATHSM MO JUCHUIUIMHE « DHEPrOYCTAHOBKU Ha OC-
HOBE BO300OHOBJISIEMBIX BUJIOB SHEPTUM» CTYJEHTY HEOOXOJAMMO HAYyYUThCS METO/IaM
CaMOCTOSITEIbBHOIO YMCTBEHHOTO TpPYJa, CO3HATEIbHO Pa3BUBATh CBOM TBOPYECKHUE
CIIOCOOHOCTH U OBJIJIEBaTh HABBIKAMU TBOPYECKOM paboThl. [Ijist 3TOro HEe0OX0UMO
CTPOT0 COOJIIOIATh TUCHUILTUHY YYEObI U TOBEACHMUS.

YETkoe IIaHMPOBAaHKUE CBOETO pabOYero BPEeMEHU U OTAbIXa ABIISETCS HEO0O0XO-
JUMBIM YCIIOBHUEM [Tl YCIICITHONW CaMOCTOSTEIbHON paboThl. B OCHOBY ero Hy»HO
MIOJIOKUTh padodre MpOorpamMMbl U3y4aeMbIX B CEMECTpPE NUCUMIUIMH. ExkeTHEeBHOM
y4eOHOH paboTe CTYIEHTY ciaeayeT yAensaTh oT 9 1o 10 4 cBoero BpeMeHw, T. €. Ipu
[IECTH Yacax ayJUTOPHBIX 3aHATUN CAMOCTOSITEIBHON paboTe HEOOXOAUMO OTBOIUTD
3-4 4.

CopepxaHue ayAUTOPHON U BHEAYTUTOPHOM CAMOCTOATEIbHON pabOThI CTYyI€H-
TOB OIPEAEISAETCS B COOTBETCTBUU C PEKOMEHYEMbIMU BUAAMH Y4E€OHBIX 3aJIaHUM,
Ipe/ICTaBICHHBIMU B pabouell nmporpaMme y4eOHON TucHUIUIMHBL. CaMOCTOsTeNbHAS
paboTa ¢ KHUTOHM, KaK NEPBOMCTOYHUKOM, IIOMOTAET CTYIE€HTaM OBJaJETh, 3aKpell-
JATh U CUCTEMATU3UPOBATh 3HAHUS IIPH ITOMOILIN:

- YTeHUs TeKcTa (yueOHUKa, IEPBOMCTOYHHKA, JOTOIHUTEIbHONW JIUTEPATYyphl U
T. 1.);

- COCTAaBJICHMS TUIaHa TEKCTa, rpauyecKoro U300paxkeHusi CTPYKTYphbl TEKCTA,
KOHCIIEKTUPOBAHHUSI TEKCTA, BBIMUCKU U3 TEKCTA U T.J.;

- pabOThI CO CITPAaBOYHHUKAMU U APYTOM CIPABOYHOM JIUTEPATYpPOI

[InanupoBaHue CaMOCTOSITENIBHOM pabOThl TOKHO OBITh CBSI3AHO CO CTPYKTY-
POl U coziepKaHUEM JUCHUIUIMHBI, & TAKXKE C PACTIPEICICHUEM YacOB ayJUTOPHBIX U
BHEAYUTOPHBIX 3aHATUHI MO U3Yy4aeMOM TUCHUIUIMHE.

OcHoOBHBIE 337]a4l CAMOCTOSITENIBHON paOOTHI:

- pa3BUTHE U NPUBUTUE HABBIKOB CTYJIEHTAM CAMOCTOSITENIbHOU yueOHOI pabo-
ThI 1 OPMUPOBAHUE OTPEOHOCTEN B CaMO0Opa30BaAHNH;

- OCBOEHHUE COAEPKAaHNA TUCLUUIIMHBI B PAMKAaxX TEM, BBIHOCUMBIX Ha CAMOCTOS-
TEJIBbHOE U3yYEHHUE CTYICHTA;

- OCO3HaHHe, yriayOsieHue coAep X aHUs U OCHOBHBIX IOJIOKEHUH Kypca B XOJI€
KOHCIIEKTUPOBAHUS MaTepuaja Ha JISKIHIX, OTpabOTKU B X0Ji€ OJrOTOBKU K CEMU-
HApPCKUM U MPAKTUYECKUM 3aHSATHUSM;

- HMCMOJIb30BaHUE MaTepHalia, COOPAaHHOIO U TMOJYYEHHOT'O B XOJE CaMOCTOS-
TEJbHBIX 3aHATUM, IPU HAMCAHUU KYPCOBBIX U JUIUIOMHOM padoT, Ayid 3PQpeKTuB-
HOI MOJArOTOBKH K UTOTOBBIM 3a4€TaM U dK3aMeHaM.

B pesynbTaTre camocTosiTebHONM pabOThl CTYAEHTHI MPUOOPETAIOT JOMOJHHU-
TEJbHBbIE I M3YYEHHUS BOIPOCOB IEPCIIEKTUBHOIO Pa3BUTHUSL CPEICTB IMepeaadu
ANIEKTPO3HEPTHH, UX MPOEKTUPOBAHUS W SKCIUIyaTalMd 3HAHUS OCHOBHBIX HOpMa-
TUBHBIX JOKYMEHTOB IIPOEKTHO-KOHCTPYKTOPCKOIA, IIPOU3BOICTBEHHO-
TEXHOJOTMYECKON U IPYTuX BUJaX MpodheccrnoHalbHOM e TEeTbHOCTH.

[TproOperatoT yMeHuUsl MPUMEHSATh COBPEMEHHBIE METO/bI U CPEJCTBA HCCIIe-
JOBaHUS, POEKTUPOBAHUS, TEXHOJIOTMYECKOM MOATOTOBKH ITPOU3BOACTBA U IKCILTY-
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aTallMd JJIEKTPOIHEPTETUYECKUX M IJIEKTPOTEXHUUYECKHMX 00BeKTOB. OBlajaeBaroT
IPOrpaMMHBIMHU CPEJICTBAMHU ISl pelIeHHs MPOo(ecCHOHANBHBIX 337ad B 00JacTH
AJIEKTPOIHEPTETUKH.
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