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AHHOTaNuA

B crarbe paccMoTpeHBI po0OJIeMbl CBA3aHHBIE C MPOU3BOJICTBOM KPEMHHS U3 Kapa-
KYMCKOTO TeCKa, KOTOpbI€ MPECTABIAIOT MHHOBALIMOHHBIC HAIIPABJICHUS PAa3BUTUS
MeXaHU3Ma BBICOKOOYHUIIIEHHOTO HaHOKpeMHUs u3 TypkMeHckoro kBapua. [IpoBenen
COITMATBHO-IKOJIOTUYECKUA ¥ SKOHOMHYCCKHI aHAIM3 Pa3BUTHSA (POTOIHEPICTHKHU B
TypkMeHUCTaHe, MPeICTaBICHbl TEXHOJOTMUECKHE XAPAKTEPUCTUKH IOJYYEHHOTO
MOJMKPUCTAIIMYECKOTO KPEMHHUS U3 KapaKyMCKOT'0 KBapIEBOTO IMecka. BhisBieHBI
HETaTUBHBIC BIIUSHUS TEXHUYECKUX YCTPOMCTB COJTHEYHOW IHEPTreTUKH B 3EMHOMU
MOBEPXHOCTU Ha JIOACH M OKPYXKAWIIYI0 Cpely W NPeIOKEHbl BapUAHThI HX
petieHusl.

KiaoueBble cjioBa: (OTOIHEPreTHKA, TPAAUIIMOHHBIE UCTOYHUKH YHEPTUH, mTpad-
HbI€ CAHKIIMU, CTPYKTypa CTOMMOCTH, 00bEM IPOU3BOJICTBA.

A. M. Pendzhiev STRATEGIC REFERENCE POINTS OF DEVELOPMENT
OF PHOTOPOWER: SOCIALLY - THE ECONOMIC
AND ECOLOGICAL ANALYSIS

Turkmen State Institute of Architecture and Construction, 4/1 Gunesh St., Bikrov,
Ashkhabad-32, 744032, Turkmenistan
ampenjiev@rambler.ru

Abstract
In article the problems connected with silicon production from the Kara Kum sand
which represent the innovative directions of development of the mechanism of high
cleaning nanosilicon from the Turkmen quartz are considered. The social-and-
ecological and economic analysis of development of photopower in Turkmenistan is
carried out, technical characteristics on the received polycrystalline silicon from the
Kara Kum quartz sand are presented. Negative impacts of technical devices of solar
power in the land surface on people and the environment are revealed and versions of
their solution are proposed.

Key words: photoenergy, traditional energy sources, penalties, cost structure,
production volume.
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BBenenue.

AKTyanmbHOCTh MpoOsieMbl. O0paimasch K
YYACTHUKAM MEXAYHApOJHOW HAydyHOH KOH-
¢depenunun «/IHHOBAlIMOHHBIE TEXHOJOTUU B
MCTIOJIb30BAaHUU BO300HOBIISIEMBIX HCTOYHHKOB
sHeprum» 3 pexabps 2014 rony Ilpesunent
Typxkmenucrana ['ypOanryner bepasimyxame-
J0B cKa3all: «BHenpeHue B MpoU3BOACTBO BO3-
OOHOBJISIEMBIX MCTOUYHUKOB PHEPIUU JACT BO3-
MO>XHOCTb HAaXOJIUTh HAy4YHbIE PEIICHHMs], CBS-
3aHHBIE C IVIABHBIMU BOIPOCAMHU COBPEMEHHOU
KU3HU YEJIOBEYECTBA, — U3MEHEHUEM KIMMara
Ha 3eMHOM Iape, OJaronpusITHONW SKOJOTHEH,
o0ecrieyeHreM 3HEepreTHYeckor 0e30macHOCTU
B MUpe. MBI OTHOCUMCSI K 3TUM BOIIPOCaM, Kak
K TIPUOPUTETHBIM HAIIPABJICHUSM BHYTPEHHEH U
BHEILIHEW MOJIMTUKW HAIlleW cTpaHbl. B HacTos-
1iee BpeMs Hallla CTpaHa B KayecTBE KPYIHOMU
SHEPreTUUECKON JiepKaBbl HAMpaBIsSIET CBOU
MIPUPOJHBIE OOraTCTBa, SHEPTETUYECKHE PECYp-
Cbl ¥ SKOHOMUYECKUW TIOTEHIIMAa Ha o0ecreye-
HUE€ HAllMOHAIBHOIO, PErMOHAIBHOIO U MHpPO-
BOT'O Pa3BUTHS, OJIEPKKY U YKPEILUICHUE MUPA
u 6ezomacHocty Ha 3emye» [1].

[To cpaBHEHUIO C APYrUMHU BO30OHOBIIS-
€MBIMH BUJIAMU SHEPTETHUKU COJHEYHAs] dHEP-
reTHUKa, SIBJISIETCS HanboJiee KOJIOTUYECKU YH-
CTBIM BHUJOM SHEPruu U Ha Teppuropuu Typk-
MEHUCTaHa COJHEYHBbI 3HEpPreTudYecKue pe-
CYpCBl COCTAaBJISIFOT 4-10% xJx umu xe
1.4-10°Ty.1. BTOA.

Lenp uccienoBaHus — IMOKa3aTh 3KOJIO-
TMYECKHe MPOoOJIEMBbl, CBSI3aHHbBIE C MPOU3BO/I-
CTBOM KPEMHHS U3 KapaKyMCKOro Iecka, AaTh

COYUANbHO-3KOHOMUYECKUT U 3K0102UuYecKull aHaaus // 4
HayuHblil pezyabmam. IkoHomuveckue uccaedosaHusi. — T.4, Ne3, 2018
CONUAJIBHO-3KOHOMHUYCCKUEC  XAPAKTCPUCTUKU

COJIHEYHOM SHEPreTUKU U IEPCHEKTHUBBI HC-
MOJIb30BaHUsA  (POTOIPHEPIETUKUB  XO3sCTBAX
TypkMeHucTaHa.

Hayunast HOBU3HA MCCIIEIOBAaHUS 3aKIIIO-
YaloTCAd B MOJYYEHHBIX 3KOHOMHYECKHX, CO-
LUAIbHO-3KOJOTUYECKUX U TEXHOJOTHYECKHUX
Hay4HbIX pe3yibTaTax IPOU3BOJCTBO IOIY-
IIPOBOJHUKOBBIX MaTEPUAJIOB U3 KapaKyMCKOI'O
KBapLEBOr0 MECKa, KOTOpPbIe JaAyT HOBOE WH-
HOBAIIMOHHOE HAIIPABJIEHUE MEXAHU3ME YUCTO-
ro pa3BUTHS MPU NOJYYEHUH BBICOKOOYMILICH-
HOT'O HAHOKPEMHMS U3 TYPKMEHCKOI'0 KBaplia.

OcHoBHast 4acTh

CoyuanvHno-rkonozuueckue  xapaxme-
pucmuku ¢omoirnepzemuxu. Ecam paccMmot-
pPETh BCIO TEXHOJOTHMYECKYIO JHHHIO IMOIyde-
HUS  TOJYNPOBOJHHMKOBBIX MAaTE€pUaoB, TO
IIOJIHOCTBIO HAHOCHUMBIN BpEJl BO3JCHCTBHS Ha
YeJIOBEKA U OKPY’KAIOILYI0 CPeay MPaKTUUECKU
HE BO3MOYXHO.

Jns ydera OTpULIATENILHOTO BIIMSHMS
Pa3IMYHbIX TUIIOB SHEPreTUYECKUX YCTAaHOBOK
Ha OKpPYXAaIOILyI0 Cpely B HAcTOsLlee Bpems
UMEIOTCS HECKOJIBbKO PAa3JIMYHBIX METOau4e-
CKHX IOaXom0B [4, 7, 14].

B kauectBe mpumepa B Tabmune 1 mpen-
CTaBJICHbI XapaKTEPUCTUKU MITPadHBIX IKOJIO-
rMYeCKUX OayuioB AJisl pa3IUYHbIX BHUJIOB HC-
MOJIB3YIOIUX  HEPrOMCTOYHUKOB, KOTOpBIE
JTAI0T BO3MOKHOCTh yuyeTa 0e3pa3MepHOro Ko-
JMYECTBEHHOTO OTPHUIATENIbHO BIMSBIIMX Ha
OKPY’KAaIOIIYIO CpEny.

Tabnuna 1

HITpagHuble 3x0J0rHYecKue 0a1IbI A5 PA3JIMYHbIX BUAOB TOIJIMBA NMPH NOJTYyYeHHH
3JIeKTPO3HEPTUM B JHEPreTHYeCKUX CTAHIMAX

Table 1

Penal ecological points for different types of fuel when receiving
the electric power in power stations

TonnmuBo/TexHOMOTHS [ITpadHbie 3K0TOTHYECKUe OaITBI

Bypslit yrons 1735
HedtsHoe Tommso 1398
Kamensslit yronp 1356
SAnepHoe TOMIMBO 672
Comaednsie (HOTOIIEKTPUUECKHUE ITEMEHTHI 461
[TpupoanbIii ra3 267
Betep 65

Mansie I'2C S
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[IpuBenénnpie mrpadubie Oamibl B Tald-
mune | ObUIM paccUMTaHBl C YYETOM CIEAYIO-
X (haKToOpoB BO3/EHCTBHs Ha Harry ouocde-
py: T7100aJIbHOTO MOTEIUICHUS! 3¢MHOM TOBEpX-
HOCTH, WCTOIICHUS OPraHUYECKUX BELIECTB,
BBIpA0aThIBAHUS 3WMHETO M JIETHETO CMOTa,
oTpaboTaHHbIE MPOMBIIUICHHbIE, PAAHMOAKTHB-
HBIC OTXOJBI M WX PAJUOAKTUBHOCTH BEIOPO-
COB, a TaKXXe HCTOUICHHS TPaTUIIMOHHBIX HC-
TOYHUKOB SHEpruv, paboTarouiye Ha OpraHu-
YeCKOM TOIUIMBE. DKOJIOTUYEeCKUe IITpadHbIe
0aJIbl, OLEHUBAIOTCS 110 Pe3yiIbTaTaM KoJInde-
CTBY IITpadHBIX OAJIOB MPHU MOJYYEHUU TMPO-
M3BOJICTBA DJIEKTPUYECTBA, 4yeM Ooible Oa-
JIOB, TeM OOJIbllIeé HAHOCUT BPEAHOE BO3ICH-
CTBHUE HA OKPYXAIOIIYIO Cpeay.

Kak BuaHo mo mTpadHbIM 3KOJIOTHYE-
CKUM OajyiaM COoJIHEYHbIe (POTOIHEPreTHIecKre
yctanoBkH (CDDY) U uUX IKCIUTyaTallHOHHBIE
XapaKTEPUCTUKA HAHOCUT HE 3HAYUTEIIbHBIN
Bpel Ha OKpyxawiyio cpeny. Ilostomy mo
CPaBHEHUIO C IPYTrUMHU BO30OHOBJISIEMBIMU BHU-
JaMH SHEPTeTUKHU COJIHEYHAsl dHEPreTuKa, sB-
aseTcsi Haubosiee SKOJIOTMYEeCKH YHCThIM BH-
JIOM SHEPTUH.

B nenoM npousBOACTBO pa3iuyHBIX I10-
JTYMPOBOIHUKOBBIX MaTE€PHAJIOB SIBIISIETCSA KO-
JIOTUYECKH M COIMAIbHO BECbMa OMACHBIM IO
CIeNyIOIMM TMokazarensM: 1 — Haubomee
OTACHBIMH XUMHUYECKUMH IJIEMEHTOM, SIBIISCT-
cst kaamuit Cd, Ga, As u Te. Cpeau Hux Oosee
M3Y4YeH KaaMUui, KOTOPBI 3HAYUTENHHO HAHO-
CUT BpPEJHOE BO3JECICTBUE HA 3/10POBHE HYEJIO-
BEKa, B MUPE Ha HEro BBEJIEH 3alpeThl IO HC-
MOJIb30BAHUIO JaK€ B OBITOBBIX YCIOBHUSX ITO
MUKpoOaTapelku U akKyMynaropbl. Jlmurensb-
HOE BJIbIXaHHE MApOB KaJMUsI IPUBOAUT K Jie-
TOYHBIM WJIHM K€ OpOHXHMANbHBIM 3a00JI€BaHU-
SIM, U MOXET IPUBECTU JIETAIBHOMY HCXO.Y.
[TocrossHHOE BO3IEHCTBUE KaJAMHUs Ha oOpra-
HU3M XOTS M B MaJIbIX J]03aX OH HAKaIUIUBAaeTCs
B JIETKUX, TIOYKaX, B UTOTE MPUBOAUT pPazINy-
HBbIM 3a00JIeBaHUSM, JlaXKe pa3MsrdyeHue U je-
dopMalusi  KOCTHOIO  cOCTaBa  CKeJleTa;
2 — BeCbMa TOKCHYHBI U HEKOTOPHIE CETICHOBBIE
coenuaenns — SeH, SeO,. Dtu coeguHeHUs
OTPHULATENILHO BIMSIOT Ha JIbIXaTeJlbHbIE Opra-
Hbl. B CIIIA otpabGoTaHHbIe CBOW CPOK MM OT-
OpakoBaHHBIE COJIHEUHBIE (oTOMOayNIEeH Ha
ocaoBe CulnSe; m CdTe mokasamu, 4ro eciu

CulnSe, u3 HUX yIOBIETBOPSIOT TPEOOBAHUAM
aMEpUKAHCKOTO0 ATEHTCTBA IO 3alIUTE OKPY-
xarotei cpezpl, To CdTe — HeT, Tak Kak B HUX
YPOBEHb KaJMHsI MPOBEUIACT JOMYCTUMYIO
Hopmy B 8-10 pa3. Iloatomy BbIpaOoTaBIINE
CBOH pecypc COJIHEUHBIC MOIYJIM Ha OCHOBE
CdTe kmaccupuuupoBaThCsl KaK IMOTCHIIMATb-
HBIE SIIOBUTBIE OTXOAbBI U IO BO3MOXKHOCTHU
BO3BpAIIAThCs K UX U3TOTOBUTENSIM, TaM Tepe-
pabaThIBaeTCsl aHAIOTHYHO, Kak 0TpaboTaBIIHe
anementsl TBOJI-amu nHa ADC.

Hcxons w3 3TOr0 B psijie cTpaHax MUpa,
OCYIIECTBIISIOT JKECTKHE KOHTPOJIb M TpeOoBa-
HUS K TPOU3BOJCTBY IOJIYIPOBOJAHUKOBBIM
MaTepuaiaM U YCTaHOBKAaM Ha UX OCHOBE, K MX
XpaHEHUIO, TPAHCIOPTUPOBKE W JIUKBHJIAIUIO
BpeaHbIx BeulecTs. [lpu npoussoacree COIY,
OTPaHUYMBACTCSI KOHTAKThHI IEpPCOHAIA C 3TUMU
BPEIHBIMU  BEIIECTBAMH, pa3padaThIBaeTCs
TUTaH JICUCTBHS B CIy4ae HEMITATHBIX TEXHOJIO-
TMYECKUX AaBapUUHBIX CHUTYyallMsX, a Takxke
npelycMaTpuBaeTcsl MporpaMMa JMKBUAALNU
MIPOU3BOJICTBEHHBIX OTXOJOB, OTpabOTaBIINE
cBOi1 cpok mim OpakoBanHbix CDDY [6, 8.

YuuteiBas BBILLIE MIPUBEIEHHBIX
COITUAITBHO-IKOJIOTHYECKHIX XapaKTePUCTHKH
MIPOM3BOJICTBO  TTOJTYIIPOBOTHAKOBBIX ~KPEMHE-
BBIX M3JIENTUH, 0053aTEIbHO JODKHO TOTHOCTHIO
ABTOMATU3UPOBAHHBIM M PAa3MEIICHBI BIATH OT
HACEJICHHBIX IMyHKTOB. HO TIpW 3TOM JIOJKHBI
ObITh  TPUHIATEI W BCE  HEOOXOAUMBIE
CHeUUATbHBIE MEpPhl JKOJOTUYECKOW 3alllUTh
camoro mpou3BojcTBa. Cama 3KCITyaTarusi |
UCTIONIb30BAHUSL  COJIHEYHBIX  (DOTODIIEKTPH-
YeCKMX JJIEMEHTOB, YCTaHOBOK, TO OHa
MPaKTHYECKH Oe30macHa.

Texnonozuueckue  xapakmepucmuku
domoanepeemuku. J{1s1 HaTISATHOCTH U3 BBIIIE
CKa3aHHOTO O BPEIHOCTH CaMOro IPOU3-
BOJICTBA COJIHEYHBIX DJIEMEHTOB. B Tadmuue 2
MIPUBE/ICHBI TSTh OCHOBHBIX TEXHOJIOTUYECKUX
ATAloOB TMOJYYEHUS BBICOKOYUCTOTO TIOJH-
KpucTajumdyeckoro kpemaus. Ha puc. 1 npen-
CTaBJICHa  HEMpepbIBHAS  TEXHOJOTMYECKas
CXeMa TPOLeCCe OYHCTKU M IMPOHU3BOJCTBA
MOHOKPHCTAJTAYECKOTO WM KPYITHO3EPHHC-
TOTO  TIOJUKPUCTAJUTMYECKOTO  JINCTOBOTO
KpPEMHUSI sl M3TOTOBJIGHUS  COJHEYHBIX
anemeHToB [2, 13, 19].
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Cpenu npuBeAEHHBIX JAaHHBIX B TaOJIHIES KpEMHHUS pealu3yeTcs M3 pacijaBa, ero
2 TEPCIEKTUBHBIM CYUTAETCS IPUMEHCHUE OUMCTKM W XHMHYECKOTO OCaXJCHHUS U3
XUMHYECKOI0 B3aUMOACUCTBUS KPEMHHUSI C napoBoil (a3pl B TEUEHHUE OJHON CTaJUH
YeThIpeX(PTOPUCTEIM KpeMHHEM. Ilpu sTOoM npoiecca.

TEXHOJIOTHYSCKHI mpouecc H3BJICUCHUS
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MnactuHbl

Puc. TexHosorndyeckast cxeMa O4UCTKHU KpEMHUA, AJId U3TrOTOBJICHHA COJTHCUHBIX
(hoTodNIEKTPUUECKUX ITPpeoOpa3oBarTenei
Fig. The technological scheme of purification of silicon, for production
of solar photo-electric converters
Tabmumna 2
OcCHOBHBIE PTANLI TEXHOJOTHYECKOI0 npouecca nmoJay4eHud BbICOKOOYHUIIICHHOI' 0
NOJIMKPUCTAUIMYECKOT0 KPEMHUS U3 NCKONaeMoro kpemuezema SiO2
Table 2
Main stages of technological process of receiving high cleaning polycrystalline silicon
of fossil SiO2 silicon dioxide

Otanbl |[cxoaHbIi MaTepual [T exHOIOTHYeCKH mpouecc Pe3ynbTupyronmii MmaTepuan

1. Kpemuesem SiO2 BoccraHoBneHrE KpEMHUS B DeppOCUIUIIMYM CO CTENEHBIO
TyTOBOM N€YH KOKCOBAaHUEM YUCTOTHI OKOJIO 98 %

2. Deppocunuuuym [IynbpBepu3anus, B3auMoAe- Xnopcunax
CTBHE C COJISIHOW KHCJIOTOMN

3. Xopcunan YacTu4Has eperoHka OO0brunbIii SIHCI3

4. OO6brunsiii SIHCl3  [Yactuunas neperonka Bricokouncteiii SIHCI3

5. BeicokouncThiii  SiBoccTaHoBICHHE KPEMHUSI B BbICOKOYMCTBIN KPEMHUH IS

HCIL] [IPOLIECCE MUPOMETPUUECKOTO  |COJIHEYHOI'O JIEMEHTA C
pa3zioxeHus B npucyrctsuu H-, (comepikanneM npumecei
Menee 107°
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COBpeMeHHHe METOAbI IMOJIYYCHUA
IJIaCTUH u JIMCTOB KpEMHHA BECbMa
MHOTrO4YHCIeHHBI. OCHOBHBIM HaIrpaBJICHUEM

Takum o00Opa3oMm, caM TEXHOJOTHYCCKHMA
Iporece IIPOU3BOJICTBA COJIHEYHBIX
dorosnekTpuueckux mnpeoOpasoBaTesiel, HX

31€Ch, SIBIIACTCS  ONTUMHU3AIUS nyrei XpaHEHUsI W YTWIN3ALUU, SBISETCS BPEIHBIM
MOJIyYEHUS MOJIMKPUCTAIIINYECKOTO u JUIs 4YeJoBeKa W OKpykaromied cpeabl. Jlis
MOHOKPHUCTANIMYECKOT0 KPEMHHUS, C BHICOKMUM BHEJPEHUS B IPOU3BOJICTBO HEOOXOIUMO
KII. y4eCTh  AKOHOMHYECKYIO  PEHTAO0EIBbHOCTD,

Conneunble MOHOKPHUCTAJIINYECKUX OKOJIOTUYECKYI0 OO0OCHOBAaHHOCTH U KpPYII-

dotomnpeodpazoBarea B MPOMBIIICHHOCTH

HOMACIITAaOHOCTh, KOTOpasi TpeOyeT OOJbIINX

MO3BOJISIET MPOU3BOJAMUTCS IO TEXHOJIOTH- KalUTaIbHBIX W MaTepuajbHBIX  3aTpar.
4Yeckoil cTaHaapTHOW ¢opMe Kpyrible ¢ HeobxonuMo Taxke yduThIBaTH pabOTHl IO
auaMeTrpoMm 7,5 €M, TMCEBAOIPSMOYTOJIbHOM pa3BebIBAHUIO PECYPCOB, J100bIYE KpEeMHE3eMa
dbopMbI pazmepom 10 2x8 cM. B ocHoBHOM aiist U U3BATHE 3eMelb M3  XO3SHCTBEHHOTrO
BBIpAIIMBAHUU KPUCTAJUIOB HMCIOJB3YETCS Me- MIPOU3BO/ICTBA, YUUTHIBATh COLIUAJILHO-

o1 YOXpaJIbCKOTO, PE3KO MOJY4YECHHBIX KPEeM-
HEBBIX MaTEePHAJIOB OCYIICCTBIISICTCS aTMa3HOM
nentoi. [Tpu nummdoBku oOpazyercs abpa3uBs-
HBI TTOPOIIIOK M TBIIb KPEMHUS, KaJMHSI U ap-
CCHUHBIC COCIUHCHHUS, KOTOPBIE SIBISCTCS
OUYeHb BPEIHBIM JUIS 3I0pPOBbs denoBeka. Ha
puc. | mpHBEICHA TEXHOJOTHYECKAs CcXema
OYUCTKU KPEMHHUS, JUISl H3TOTOBIICHUS COJTHEY-
HBIX 37emenToB [2, 10, 13].

HKOJIOTUYECKUE YCIIOBHS KaXKAOTO pEruoHa
CTpaHBbI.

[To macmTa®y conHEYHBIE SHEpreTHYe-
CKHE CTAaHIIMM 3aHUMAET MHOTO IUIOIIAIN TIPH-
YUHOM, KOTOPOM SIBJIIETCS BBICOKAs PaCCesH-
HOCTb TIOCTYIIJICHUSI COJTHEYHOT'O U3TyYEHUs Ha
3eMHYIO MMOBEpPXHOCThb. B Tabnuue 3 mpusene-
Hbl DKCIIEPTHBIE OLIEHKH 3EMJICEMKOCTH B
CpPaBHEHMsI C JAPYrUMH THUIAMH JHEpreTuye-
CKHX YCTAaHOBOK M CTaHIIUH.

Tabmuua 3
3eMJ'IeeMKOCTb pa3HI)IX THUIIOB 3HepreTuqec1mx yCTaHOBOK
Table 3
Zemleemkost of different types of power stations
ToC
Con-
buosnep- Heu- | I'eo- 0e3
Tun I'2C | BOC . ADC [|CODY | Ton- |[BCOC
TETUYECKHE veii | TOC .
- 1 JINBHOU
py 0a3el
3emiIeeMKoCT®, 20 10 | 10 | 8 19 |065-2,0| 1-1,6 | 1,17 | 11
ra/MBT

W3 Tabmumel 3 BUAHO, YTO TMOJIyYEHUE
1 MBT sHeprun wu3 OameHHOW COJIHEYHOU
sHepreTrueckoit craniuu (BCOC) nist BBoga B
neiicrBus norpedyercst 1,1 ra 3emnu, Ha coi-
HEYHYIO (POTORIIEKTPUYECKYIO YCTAaHOBKY — OT
1,0 o 1,6 ra, Ha conHe4HbIE MPYABLI — 10 & Ta,
YTO OYEHb OUIYTUMO CKaXKETCA ISl TyCTO
HAaceJNI€HHBIX PEruoHOB 000N crpanbl. Camu
comHeuHo-3Hepretndyeckue cranmuu (COC)
SBISIIOTCS ~ 3HAYUTENBHO MAaTEepPUATOCMKUMHU
(MeTtami, cTekno, 6ETOH U T.11.).

ConHevHbIe TPYABl MPU DKCITyaTalluH,
CHOCOOCTBYET 3arpsi3HEHUIO MOYBBI M TOJ3EM-

HBIX BOJ] C XMMUYECKH aKTUBHBIMU PacTBOPaMH
coien.

IIpu oskcmmyaranum bCOC, a  Takke
CDOC npoucxoauT 3aMeTHOE U3MEHEHUE MPH-
POJIHO-KJINMAaTU4YECKUE YCIIOBUS MECTHOCTH, B
TOM YHCJI€ 3aMETHO HM3MEHEHHE ITOYBEHHBIE
ycnoBus, (Giopsl U (ayHbl, TUPKYIAIUS BO3-
yX00OMeHa BCIIEJICTBHE 3aTEHEHHUS 3E€MHOM
IIOBEPXHOCTU, C OJHOW CTOPOHBI, U HarpeBa
BO3JlyXa Macchl — ¢ Apyroil. B cBs3u atM Me-
HSIETCS TEeMIIepaTypHO-BIAKHOCTHBIA — OanaHc
MECTHOCTH, a 3TO BJIMSET Ha HAmpaBlieHUE U
BEJIMYMHY BETPOBOro NnoTtoka. Mcrmosb3oBaHue
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C3C ¢ KOHIIEHTpaTOpaMu COJIHEUHOTO U3JTy4e-
HUSl BBICOKA BEPOSITHOCTh OMACHOCTh Ieperpe-
Ba M BO3TOpPaHMs CaMUX MPUEMHBIX CUCTEM MpHU
IIOJIyYEHUU SHEPruu OT BBICOKOM KOHLIEHTpa-
uu cotHeuHoro usnydenus (CH).

Huskuit KIIJI mpeoOpa3oBanus coiHEd-
HOTO M3JIy4€HHUS B DJIEKTPOIHEPTHUIO C KOHIICH-
TpaTopaMH BeJET K MOSBICHUIO MPOOIeM, CBS-
3aHHBIX C OXJaXJIEHUEM KoHJeHcaTa. Eciu
CPaBHUTH TEIUIOBBIE BHIOPOCHI B aTMOC(epy OT
COC Oomee yeM B JBa pasza IMPEBBIMIAIOT aHA-
JOTHYHBIA COPOC OT TEIJIOBBIX JJIEKTPOCTaH-
nuu (TOC).

Hcnonb3oBanusi HU3KOKHUISIINX KUIKO-
crei n ux yredyka u3 COC Tak e MOXKET IpH-
BECTU K 3arpsA3HEHMIO OKPYKAOLIEH Cpelbl —
MOYBHI, TIOJI3EMHBIX U TUTHEBBIX BOJBI B pe-
ruone. IIpu 3ToM 0c000 OmMacHbIM SIBJISETCS
KHUJKOCTU C XUMHUYECKUMHU  COCTUHEHHIMH,

TakMe KaKk HUTPUTHI U XPOMAThl, KOTOPHIE SIB-
JSIOTCS OYEHb TOKCHMYHBIM M ONACHBIM Belle-
CTBOM.

B Tabnuue 4 npuBeneHsl KIIOYEBbIC 3HA-
YeHHUs] SMHUCCHUOHHBIX BBIOPOCOB Ha OKpYyXa-
IOIYIO Cpelly, KOTOPBIE pACCUUTAHBI 10 I1y0o-
KOMY LHKIYy TPOU3BOJCTBA AIIEKTPOIHEPIUH,
OT pa3HbIX BUJOB HEPreTUYECKUX HCTOUYHU-
KOB, UCHOJB3YIOIINX JUIS MOJTYYEHUS dJICKTPH-
4ecTBa Ha pa3HbIX BUAAX OSHEPreTHYECKHUX
CTaHIIUSX.

W3 npuBeneHHBIX B Ta0n. 3 U 4 MaHHBIX
ClelyeT, OTMETUTh COJIHEUHbIE (DOTOIIEKTPH-
YEeCKUE YCTAaHOBKH, a TAK)KE COJIHEYHBIE TEIJIO-
BbI€ CTAHIIMU O0JIAJJAIOT 3aMETHBIMHU MPEUMY-
IIECTBAMU II0 CPAaBHEHHUIO C TPaJWLIMOHHBIMU
BUJAMHU  DJIEKTPOCTAHIUM, HCIOIb3YIOIIUMU
OpraHMYecKHue UCTOYHUKH dHepruu [3, 11].

Tabnuma 4

IMHUCCHH PA3JIMYHBIX YJIEKTPOCTAHIUH 10 MOJTHOMY IIMKJIY IPOU3BOACTBA
3J1IeKTpo3Hepruu (r/kBT u)

Table 4
Issues of various power plants on a full cycle of electricity generation (g/kW of the h
DMHCCHOHHBIE BRIOPOCHI

Bu el anektpocTaHun co e NOXx
bomnbime I'OC 9 0,03 0,07
Massie 'DC 3,6-11,6 0,009-0,024 0,003-0,006
ConHeuyHble (HPOTOITEKTPOCTAHIINH 98-167 0,20-0,34 0,18-0,30
CoJIHEYHBIE TEIUIOBBIE CTAHIIUI 26-38 0,13-0,27 0,06-0,13
BetpoanekTpocTaHIuu 14,9 0,02-0,09 0,02-0,06
["eoTepMaIbHbIC CTAHIIHH 79 0,02 0,28
DNIEKTPOCTAHITUH HA yTIIe 1026 1,2 1,8
JJICKTPOCTAHIIMK Ha IPUPOTHOM Ta3e 402 02 03
(xOMOMHUPOBAHHBIN LIUKJT) ’ '

Bce BhIIecka3zaHHOE OTHOCUTCS COJTHEY-
HBIM 3JIEKTPOCTAHIMAM Ha3zeMHoro Buaa. On-
HaKO TpPU MEPEMEIICHUHN COIHEYHYIO AJIEKTPO-
crarnuio (COC) B KoOcMUYECKOE TPOCTPAHCTBO
HE W30aBJISET COJTHEYHYIO JHEPTEeTUKY OT pe-
IIEHUsI CBS3aHHBIX C HEW  COIMalbHO-
OKOJIOTUYECKUX  MPOOJIeM,  ONpeaesieMbIX
CJIO)KHOCTBIO TEXHOJOTHYECKOTO IMpoIlecca Ie-
penadn SHEPTUU C KOCMOCa 36MHOMY MOTPEOH-
Tento. C MOMOUIBI0 CBEPX BBICOKOM YaCTOTHI
(CBY) mznyuyenuss B mpenenax ot 2,4 mo 2,5
I'Tu u mmmHoM BonHb! oT 10 10 12 cM, a Tak ke

IIPU MCIOJIb30BAHUU JIA3EPHOIO JIyYEHHE B OII-
TUYECKOM JUalla3oHe.

DKcnepTHbIE OLIEHKH MOKa3bIBalU, YTO
ang nepexgaun 5 I'BT Ha 3eMHyr0 noBepx-
HOCTh ¢ KocMuueckoro npoctpanctso COC ¢
coaeiicteuem CBY-uznyuenus norpedyercs
AHTEHHAa — C Pa3MepoOM H3Jlydaress B JTUaMeT-
pe OJHOTO KM; PEKTEHHA Ha 3€MHOM IOBEpX-
HOCTH € IMaMeTpOM 10 12 KM M pa3MeleHHbIM
Ha 7kBarope. C y4eTOM BCEX TEXHOJOTUYECKUX
MIPOLIECCOB MpeoOpa3zoBaHUs MOCTOSSHHOTO TOKa
B NIEPEMEHHBIN Ha HMCIIOJIb30BaHUs MOTPeOyeT-
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¢t 3agatb ot 250 mo 270 KM23eMn;IHy}0

IO,
Ilepeqaua ¢ momompto CBY Gombmimx
MOIIIHOCTEH JIy4el MOXKET NIPUBECTU K U3MEHE-
HUIO pacopeleseHuss 3apsHDKEHHBIX — YacTHUIl
noHoc(hepsl W, KaKk CIEACTBUE, K M3MEHEHUIO
YCJIOBHUSl PAacHpOCTPaHEHUs TEJIEKOMMYHUKa-
LIUOHHBIX, CITYTHUKOBBIX CBS3SX, UTO MPUBEJIET
IoMexaM B PaIMOBOJIHAX, PAAUOTEIECBI3AX.

CBY-niy4ok 1 0COOEHHO €ro BBICOKOYA-
CTOTHAsi COCTaBJISIONIAasl CUIILHO OYJIeT MOrjo-
1aTh MOJICKYJIBI BOJABI U KUCJIOPOJA, YTO MpPH-
BEJET K JIOKATbHOMY HarpeBy armocdepbl U
AHTPOIIOI€HHOW HArpy3Ke U3MEHEHUIO KIuMaTa
B MecTax npoxoxaenus CBU-nyuka.

CBY-usznyuenue Oyner okasblBaTh OT-
puUlIaTeNbHOE BIHMSHUE Ha PaboTy OOPTOBBIX
3JIEKTPOHHBIX 000PYyIOBaHUH, KOCMHYECKHUX
CTaHIMHU, CIIyTHUKOB U JIETAaTEJIbHBIX ammapa-
TOB.

CBY-uznyuenuen nazepbl, HENOCPE-
CTBEHHO, TaK )K€ OKaXXET HEraTUBHO BJIMSHUEHA
030HOBBIN CITON 36MHOM TTOBEPXHOCTH.

[lo cpaBuenuto ¢ CBY-uznyuenuem na-
3€pHBIM JIyd 3aliMET MEHBIIYIO IUIOWAAb s
aHTEHH U pekTeHH. OHaKO MOIIHBIC JIA3ePHBIE
ayyu ¢ 6onpmuM KIIJ| He coBmamaror mo He-
CylIel 4YacToTe, KOTOphIe MO3BOISIOT 3(dek-
THUBHO Mpeo0pa3oBaTh COJIHEYHOE U3TyYCHHE B
ANEKTPUYECKYI0 dHepruio. Ha mnpomyckHyro
CIOCOOHOCTh JIa3€PHOTO0 M3MEHEHUs B aTMO-
chepe CYIIECTBEHHO BIHSIOT OOJAYHOCTh U
a’pO30JIbHOCTD.

OTpunaTebHOE BIUSHUE KOCMHYECKHX
comHeuHbIX anekTpudecknx craHuun(KCIC)
Ha Ouocdepy U 310pOBbe JI0EH, HEOOXOAUMO
HY)KHO Oy/IeT peluTh CIEeIYIOIINEe MPOOIeMBbl:
CaMO CTPOUTEIBCTBO KOCMHYECKOM COJTHEYHOMU
ANEKTPUYECKON CTaHIIUU ero cOOopKa M MpPOu3-
BOJICTBO TMPOU3BOJUT Ha 3emJjie; MOATOTOBKA
BBICOKOKBTU(DUIIUPOBAHHBIX  CIICIIUATIHCTOB
JUTSI TEXHOJIOTHYECKON pabOThl B KOCMHUYECKOM
MPOCTPAHCTBE;  pa3pabOoTKa  KOHCTPYKIIHH,
CTPOUTETHCTBO CHEIUATBHBIX TPY30BBIX PAKET
JUIslL TPAaHCHOPTUPOBKH B KOCMHYECKOE IIPO-
CTPAHCTBO; pa3pabdOTKa pa3IUYHBIX TEXHOJO-
THYeCKUX 00OpyHOBaHUU i TMepenadya dJeK-
TPOdHEpPruu norpedurento ¢ nmomompio CBY-
W3IIYYCHUS WM JIa3€POB.

Bce »5Ttu mnepeuncieHHble MpoOIEMBI,
UMEIOT MECTO IpPH Pa3BUTHM KOCMHUYECKOU
COJIHEYHON SHEPreTHKH, BIUSIIOT Ha Bce OHO-
JIOTHYECKUE TpOoIlecChl Ha OuoTexHocdepy, Ha
HIDKHIOIO 4YacTh atMocdepsl (Tomocdepy), Ha
BEpPXHHUE CJOM arMocdepsl, Ha HOHOChEpy U
Maraurocdepy 3emiu.

Bo3MoxxHbIE OTpULATENIbHBIE  BO3JEH-
ctBusi CBY-u3nydyeHus: Ha 4denoBeka, Ouopas-
HOOPA3HIO U OKPYKAIOUIYIO CPEy IMOKa eIle He
JIOCTaTOYHO M3YYEHbl U TMOJHOCTHIO HE WUJICH-
TUQUIMPOBAHBI W3-32 HU3KOTO YPOBHS pa3BU-
THS OTpaciii KOCMHYECKON COJHEYHOU sHepre-
THKU.

OnHako mepedeHb dTUX BO3ACHCTBUI Ha
onocdepy yke CEromHs MOXET OBbITh Ipe-
CTaBJIEH CIEAYIOIUM 00pa3oM: IUTEIbHOE
BozaeiictBue CBY-n3nydeHus Manoi IUIOTHO-
CTH Ha OuoTexocdepy; AeicTBIE KOCMUYECKON
pajuanuy Ha 3JI0pPOBbE JIIOJEH U OHMOpa3HO00-
pa3uio; BO3JCHCTBHE MPOAYKTOB CrOpaHHs pa-
KETHBIX TOIUIMB U MoiHoro CBY-uznyuenus
HAa BEPXHUE CIIOM aTMOC(epbl TOBBIIICHUS
napHuKoBoro 3¢ dekra; BIUSHUE HArpeBa H
JIpYre aHTPOIOTEHHBIX HArpy30K Ha BO3MY-
[ICHUSI HOHOC(EPHI OT MPOAYKTOB CTOPAHHUS H
CBY-usnyuenns; nomexu or CBY-nsmyuenus
Ha3eMHBIM TEJIEKOMMYTAlMOHHBIMA KOCMHYe-
CKUM anmnapaTHBIM pPaJHOTEeXHUYECKOH cucTe-
MBI CBSI3H.

[TockonbKy KOCMHYECKas  COJHEYHas
JHEpreTHKa eme Oosee Hayka, TEXHOEMKas U
MaTepualioeMKas 1O CpaBHEHHsS Ha3eMHBIMU
COC, a Tak xe€ OHM OTPaHUYEHBI 110 TEPPUTO-
pun. Paszsutue n crpourenscrBo KCOC mnpu-
BOJIUT PEUICHUs NMPUHIUIHAIBHO HOBBIX MPO-
O671eM B IJIaHE COLMAIBbHO-TIOIMTHYECKOTO MU
MEXyHapOJHO — IPABOBOI0 XapakTepa, B TOM
qucie: UCIOIb30BAHUS 3HAUUTENbHbBIE 00bEMBI
IPUPOAHOTO Chipbsi. Hampumep, nis momyde-
Hus 10 I'Bt mourHoctn Ha KCOC notpebyercs
MCIIOJIb30BaTh OJUH MUJUIMOH TOHH aJIOMUHUS
sTo nipuMepHo 13 % 3amacoB CLUA, unm xe
0,08 % wmwupoBBIX 3amacoB. Pacxon kpemHUs
coctaBuT 15-30 ThIC. T, 3HEpro3arparsl Ha CoO-
smague KCOC B 10 I'BT cocTaBHUT OKOJIO
300 TBtu Ha 3emie, mis HeOonbioil KOCOC
B 500 MBT notpeOyeTtcsi nmepeMecTuTh B KOC-
MOC OKOJIO 8 ThIC. T COJIHEUHBIX OaTaped mpu
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oomierr macce KOCOC B 12 ThHIC. T; OOJBILIOE
KOJIMYECTBO 3aKYIKa ChIpbs, pa3paboTka HaHO-
KOMITO3UIIMOHHBIX MaTepualoB, MOA00pP HOBO-
ro SKOHOMMYHOI'O PaKETHOI'O TOIIMBA U T.IL.;
OTBeJIeHUSl OONbIIMX IUIOWAAeH 3emian ams
KOCMOJPOMa U PEKTECHHBbIEC 3aIIPETHON 30HOM
TeppUTOpUEH JUIS HOPMAJIBHOTO MPOXKHBAHUS
oAl OKOJIO 3TUX 00BheKTOB. Hanmpumep, mis
nepenaun 10 I'Bt nmo CBY-uznyyenuro Ha
3emiie Hy)XHa pEKTEHHa IUaMETPOM 8 KM U
JMaMeTpoM 16 KM 3ampeTHON TEPPUTOPUM IS
CaMOJIETOB, NTHUIl W T.II.; BBICOKas IIyMOBas
Harpys3ka Ha OKpY’Kalollyl0 cpeay MpU YacThIX
3aIyCKax KOCMUYECKUX PAKET; HOBBIE MEXIY-
HapOJHbIC COTJIAIlICHUsI B T€OMOJIUTUKE 00 HC-
nosib3oBanun KCOC; BepossTHOCTH M30€KaHNE
BoeHHoro npumenenust KCOC, Tteppopucrtuue-
CKUX aKTOB, aTakK U T.II.

OpHako U3 pe3ylbTaTOB aHAIUTUYECKOTO
00CYXIIeHUs, KaK 3TO U OBUIO OTMEYEHO BBILIE,
B IIEJIOM MOXXHO KOHCTAaTHPOBAaTh HETaTHBHOE
BJIUSIHUE TEXHUYECKUX YCTPOWCTB COJIHEYHOMU
SHEPreTHKU B 36MHOM MMOBEPXHOCTH Ha JIOJICH,
OMOpPa3HOOOPa3I0 H  OKPYXKAMIIYIO CpPEIy
HAMHOTO MEHBIIIE, YeM y APYTUX BHJIOB SHEp-
retukd KCOC u, 0cOOGHHO TIO CPaBHEHUIO C
TPaJAULIMOHHBIMU TOMHBIMHU, TEIJIOBBIMHU H
TUIPOCTAHLUSMHU.

3akmouenne. (Conclusions).

[IpuBunenne HayyHO OOOCHOBaHHBIE pe-
3yJIbTaThl, PACCMOTPEHHBIE COLUAIBHO-IKOJIO-
TMYECKHE U SKOHOMUYECKHE aHAINU3bl PAa3BUTHS
¢dorosHepreruku B TypKMEHHUCTaHE U TEXHOJO-
TMYECKHE XapaKTEPUCTUKU MOIY4YEHHUSI BBICOKO-
YHUCTOrO IOJIMKPUCTAUNINYECKOTO KPEMHUS U3
KapaKyMCKOT'O KBapIeBOro mecka. B ycioBusx
PBIHOYHOT'O XO35I1ICTBOBAHMSI MEPEBOJ TOIUIMB-
HO-PHEPreTU4eCKOro KOMILJIEKCAa Ha MHTEHCHB-
HBIM MYTh Pa3BUTHUS MHHOBAIIMOHHBIMU COBEP-
IIEHCTBOBAHUSAMU M  HHAYCTpUATIU3ALUIMU
CTPYKTYpbl IIPHUBENET YCKOPEHHIO pOCTa Ipo-
M3BOJUTENbHBIX CHUJ M YCTOMYHMBOMY MeXa-
HU3MY YHCTOrO pa3BUTHs TypKMEHHCTaHA.

C yuyeToM 3K0JIOTHUYECKH 0€3011acHON aB-
TOMAaTU3UPOBAHHON MHHOBALIMOHHOW TEXHOJIO-
TUYECKOM CXEMOW C BBICOKOM OUYHUCTKH KpEM-
HUS, JUI U3TOTOBJICHUS COJHEYHBIX (POTODIIEK-
TpUUYECKHUX MpeoOpa3oBaTesieil, OCHOBaHHON Ha
UCIOJIb30BaHUU TYPKMEHCKOTO0 KBaplia BBICO-

KOW YHUCTOTHI JacCT HOBOE HaIlpaBJCHUE YIy4-
HICHUSI WHAYCTPUAIM3ALUU YCTOWYUBOIO pas-
BUTHs TypKMeHHCTaHA.

PaccMoTpeHbl 3eMI€eMKOCTh Pa3HbIX TH-
[IOB 3HEPre€TUYECKUX YCTAHOBOK MU 3KOJIOTMYE-
ckue mrpadHbie OAJUTBl IS PA3IMYHBIX BHIOB
ynoTpeOasieMoro HMCTOYHHKA 3JIEKTPUUYECKOM
sHepruu. OxapakTepru30BaHbl BPEIHBIC BHIOPO-
Cbl PA3JIMYHBIX ANEKTPOCTAHLMM IO MOITHOMY
LMKJTy [IPOU3BOJICTBA 3JIEKTPUUECKON IHEPTHH,
LEHBI 3JIEKTPOIHEPIUU U YJEIbHbIE KAUTAIb-
HbIC BJIOKEHUU TPAAUIIMOHHBIX U HETPAJULIH-
OHHBIX JJIEKTPUYECKHX CTaHIUH 3a pyOex oM.
OneHeHbl CTPYKTypa CTOMMOCTH M 00OBema
MIPOU3BOJICTBA, COTHEUHBIX (POTOITEKTUUECKIX
MOAYJIEH B MHUpE B HACTOSIEE BpeMsi U B Oy-
nymeMm. [lpuBeneHbl BpeqHble BBIOPOCHI B
OKPYXaIOIIYI0 Cpely pa3IM4HbIX 3JIEKTpUYe-
CKMX CTaHUMU CTAHUUWA IO MOJHOMY LHUKILY
IIPOU3BOJICTBA JIEKTPUUECKON IHEPTHUH.
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