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dzO0h j Is j A dzts dstisdnds\joipldss(jj T 86 ts diddgOdg M <-d - C
s sikslsdo s Mtso s &dafdgtg dntS sde®kz dettsc to j iffip O
1 OHts MEOLOL!, yYybt E dOMm yjd Mmjt! j
dzOfm o fls tc © dzj dzjls dqLB"IsCO 9 StclzHtso r ¥
GJBYf sdzd Isd W dne O sk Isdzi0 tOMf sdzOcOjIs ¢ Ists
LdzOdzdw d bjrsegdgdO.dL ] 4 lssdkz d3" HSC
Bdesc 5CtcOlsdes oL tOMISOj s totsdz d dabied tzdzg € 5@
Ctej Olsdo desmisd dzOydd, desfmdlsj dzv di3d Clstster
dzOE ¢ .

4J2yom o3 M o90®RBd YdoJjd3 fsH L BZOSCESAdK Ho
ftesdL shdzd fsMmdzy O jets [Bh jets MtseBteOdad
I &f jteor 7, Lkts ®O2MEd2 uvSOL JwjLdHjdz
Wisted3z dzd tets adfiste? 7 1 220y d s dzOdz! dz" FH d f telsty 1§ tsts!
1 Oyd s5dzOdz! dz" 2 fesj€bstct r Oz OBt i tsd dav Is
Ctotej CIsqeEdBS jA j25HOd dsets | OC 5dzO, ¢ s
L dzOydlsj dz dethtc @iy ftev jIs {f t5 dzdgtlaistssigfony, Is figtigso jd
[ sMid2MEs2 OSOH -G i) dzgz0 s Blzj dpPp & tks ] Mls
LIsdn MmMerlsdw, BjLEMdkssds, MmeowL Ody
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1 OydsaBazts ftesj CIsO ¢ OC e, I BHds?2 dL |
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MowL Odzs fp Isj Bs2 | Okydes?2 M mMMmdd [(Bh jets
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COMOY sw fsddsdsyd? [ sMMd2MSs2 OCOHj &dd
SHdEZ dqL daph? m WS ovw §sekzyj dz0 dOdk. Clkts
fescdsL dietse Odzd j d3 Shdzse dzr 7 dsQ fRta@{sudg JiTRdsX SdzC

mMsyd QdA wags 3 yJ MEsets tOLoadIlsdw MmistcOdz . U s,
BZzHjd&3 BBMEYHOI! , 1Ists d Hisdy dzats dfyls Ols! tsfydats

VOO OJ B | ¢ sdzdzj ¢ d! 10 d&0Ofp Mmi2yom 9 1S
slso jIsfylse j dzdztsfyils: . [Is dzOh j2 tcOBSlsT 9o L dzOyc

Is t5, &ZOmMEsdz ¢ts B Mstets [ smimdw BEHJI ftcj ote
dzdH j teMmiso © dzB j & @as zsdz@ |y dpdOsc s ftesctej M

168 &3 HBdydzr § sdzd BO: sOCYJ, vyt Emfjh
LOHOY BEZHjI MM Mmilso so Ols! sz, ylstser o
dzOh jd&3 sBh jMlsej otsLtcOMmlsOdzts, Ylstser dzr fn o
t shifmd MOk§ 3ds OS¢ daQdlj oo @Pliz] 5 HBL dMmise j
S0 LOddBOEZO o9 mm 9jCj. C Buy4d dz dzOH j ¥ M
OCIsdodzk tOBBIE wJO&qLOudd dlstcOIsj cd(d,
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N4 &zO8 o Mmj d3 2@ &@BEBB$B dz
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sjdzz 1twOodlsjde Mlso O  siifd2 MC ts
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ZOYydsdzOdz dese s oo fsGis®tsdz| @R J Oekz f sy RO
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C
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14 G0OIsdodzOwY IsjdgH j deydw o ©OLoadIlsdd dzOLk ydzt
ted M¢C d d ) sB dzOMlIs d sBd M J ud dedw dzOy d 5 dzC
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]
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{ sMid2MS 2 OCOHj B]j 2 Odg@isClzOrl’ diz' 1 ts Hf detislg t§ dsdz
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B dz SHBBtejdz ltejLdH]j dZssd3 MistcOdz 24 Clw
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10 ¢O0¢dr %4 QdZ*‘LLJSr: 2O tOo dzj dzedw 7 dzO Yy
ftoj HMlssdls MtsMic] HS uq’lsifnw? Rma Ited, d ¢ OY
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9" OB SISOIs! .
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ROdhdtctso OdgdW HBsdzydets BrIs! Hts9 jHJdats H
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oLOdmBsRzawW L Odzr M dzOyd tsdzO dzf 2z EB3E 2 y 4 glzw gz O
fijtedsH Hts 2024 GEtsHO, Cshtster §J bkMisOdatse
 sMmisdy jdedj  dzOdeser 7 L dzOyj ded?2  8ABEOIs
dzj sB R tSH J d3ts Zmdztse d j Y tcj Hl§ jzd dizdazS ¢ Juulg th
tcOLodlsdw, Colststgtisj] os'B filgpHEOHsdzY. B Z H

1 4 Mils ©Odz sMisO0dzOo dzd © Ols! Mw f SHtctsB dzts
Oy sdzOdz! degsets ftotsj SIsO ¢ OE¢C Oe. l O3, |
HsC k] dzls fedzdyder 2. 185 €0 tdz §f 28 dzd yc
femisd S oM MmO djcg siidsddldsd 2t § O
ftejHMmlsswhdj hjMmls: dzjls, dzOdz N J dalzy des -
O teslsdo COyHtSEB Bjtsftedwisdwy §sMmisOadls
HtsMisdcedzzls: . ¢ "ty MEOL Ols! 1 GZeEsHSs df) §lzBs 9 O
HOdztis Isfatg Isiseolze h jj fteslssCtsdz detsj  st€hsyj dz
olstEiilrs sOtsB iz H j ded W Bisdzj J CtsdeS toj Isdzr n

ftei HMistsdls Else jtHdIs! Hts CB8dzy® 2018 GtsSH(
I MsOdtso dzs i) OS] d dO Iktsdz, ylsts ft.j
HsMisdy jdzadw S tslgBtoryj dzgg? , f jtejH MsB B2 MlsOo C
lf jewor 7, ftoddwIsts tojh jdadj, Ylsts Hddzv
tej OdzdL Oydd 1 OydtsdzOdz? desets ftetsj SISO ¢ Okz¢
sfmkh j Mlseadzwis! Mw o Mstslse jIsmisadd f ddkzyh d
ftesj Cdzsct Wiz WOoldgitslz MowrLd o 1ttOoadlsj d
ftosj Slsdzr § ddzmilstclzdzj dzlsr ) ssd3 ydmdzj

ftejHMIsOoadlsjdzj?2 1tOoadlsjdz Mlsea ©, Cdz¥ yjor .
sBh jflse j dzdz’ 7 tStecd OdzedL Oyd?2 .

Il ®milstster 7, sBJ MY J Ui 20 ¢ ts tictOHrf ddswdsy  yHj jdz

St Odse toj cdsdzOdz des?2 o d&zOfisd. 3 ted 4§ SHG
Mo jlsO ©OBBYj2 Cckffs?2 B dd ©OMMHECst
RO 6Oo dzj dedw o5 HjWlsj d desfilsd e Odesa (i
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7 daj dzOL T 90Oj B3 Mj2yofm btsydkr ydqWwtkz, st
Elso jtey Hj dad W .
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Cdzs yjorn ttsdzj?2 o tjOdzdL Oydd ¢ tsmisOo dzj dzdzr =
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fsdzdsBsud©w . Isdl, wOfdsdatsendz i dz' dL B4 dzj ded™ o
dmf sdzdgw ¢ h d A sBW L Odzdzts s d tcCsotsHdIsj dzj 2
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] MsmisOo L OH Oy, tej "N O &g A dSCOH B 2, €
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Hisdzé smtetsyda 2 fjtodtsH, 9 Is ts-fistc tsugsf fiy ddgj dzdzts G
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]l MoskejlsmMisadd M uMlsOoatsdy { sMMd2MEs2 OC(
smikh j Mise dzj dzd L Clpf 3 dzbdzs 6 d WA ydas § tsts G tc O d3
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HiWlisj dzt desfplsd, thkh iMmMsedv jlsy &dsddlststcd dzc
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ANOCIsdud MEd MmjetsHdw | siphse H Ow] IO ©d Y fHig ¥
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MU3BINEYEHUA TA3A HA KOJUJIEKTOPOB rA3A B APEBHUX
MECTOPOXOEHUAX C OTNOXEHUAX U CO3O0AHUE HOBBLIX
NAJAKOLIEM ONOBbIYEN TEXHONOMMMU PASPAGOTKU
(HU3KOHAaIIOpPHbIE CKEAXKUHbI) MHOI'OMNJIACTOBbLIX TA30BbIX

MECTOPOXAEHWUIA

IKOHOMUWYECKN 3PPEKTUBHbLIE
TEXHOJIOTMA OCBOEHWA
MECTOPOXOEHUU C
TPYOHOWU3BJIIEKAEMbIM FA30M
(MemaH yz20rbHbIX nnacmos, CEHOH, 0p.)

vy CMd] L OHBOMdR] thBdER "gj" i

U3YYEHUE METANINYPIMYECKUX ACNEKTOB HAQEXHOCTHU HOBbIE MATEPWAIbI U OBOPYOAOBAHUE
FA30MNPOBOAHbLIX CUCTEM AnA NPOU3BOACTBA Cnr

tdm. 4. ¢¢bE2OMA daf WJ GOEM S d2] &

o 5] floaldujzlsdgd dBdtetso 3 QLS of tdeds e’ dfCdo
ZOwOh o Ols! L O Mujls BflsdBOd dscs msyjls!
gl ). 1tz C0¢ dJSEtSEHO OCIkzOd dzr dzts
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~SG3ao=o
40— .
TS E Nax
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CsdzdujMmlse® cOLGkktBddzdz @ OcCtjcOtse, f§tod
COLBOMtejHjddljd d & Msodydy d tc Hipdso s
fsHEBd R kSjRdcdscd? Gcttdj d
KOMMIEKC 3HEPTO3®®EKTUBHBIX TEXHONOI MM MHHOBALIMOHHBIE TEXHONOIMW UCMNONbL30BAHUA
OYUCTKMN NPUPOAHOIO FA3A U NPOAYKTOB Er0 «BTOPUYHbIX» 3HEPTETUYECKUX PECYPCOB
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W KUCIbIX KOMMOHEHTOB KOMIPeCCOPHLIX cmaHyull ‘ mpy6onpoeodax
AcT -
Sokoe 730 25% copie < Paapa6¢lm(a ¥ BHeapeHue meic. MBm
CepoBoAOpOAa B NNACTOBOH CMecH :;(';:g(;coa T300UNCTKM C 46’ 7 279 800
o6was MowHocmb MyHKMOe pedyyUposaHusi 2a3a
TP?‘L"::H:&MHHOBM 2a3onepekayusaroujux mb/C. KM
::TUI Bu;;lom:::);mﬁaaox; azpezamos 773 y 4 '
- ik sjoatirrsid | fpomanelitioct,
AOOUUCTKM XBOCTOBbIX pacnpedequn:le.ano cemu
i, | npowsBoACTEa COpL;
© Pa3paboTka KaTanuTuyeckux P

OKMCITUTENbHBIX NPOLIeCCOB
OYMCTKM rasa ot
cepoBogopoaa U

o Aot MepKanTaHoB

tdm. 5. ¢ bROpA daf Wi GlOEM S SE dzj &'

[Mset] odddkOdedj " Swlsjdz B' SBEOIdl! 9 dz
COLO (feffadnsj @) cOLBo' n ) Mkehmse | slssydss
cuodd sdBd@e dPEOBEREFOEJL Oyds Ctbkfdsj2h j
fs it tcOBERUOLYGIARISEZY Jdz ¢ ML HOd]® ¢ Bk
Id3imisy M Ijds o dOMsswhjj ot B MmEhjMmls
kistejlbdujMEs?2 dOECB2 d §©OSlkdujmMSdd dmyt
wodgr 2 HjWdudls MYy fodiskiEzs Od dzs?2 B OL T q
pdzj Hicg dgff ¥ s ©lMlsOo Odzdj o BsHj dzdtetse Odzd d

R 3j dzdzts i iswi 49 dL MOd = §jtmMfjSlkdods 7 B
tOL OIS d {teddd dej dzdivg o3ff tsfipfisds2 P 2 | lsizd J dats
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ftiosdLotHMisea O d3j Is Odzts dzO, Hd d3j Isd dzt W
ftesdL o sH dz" = ;

-1 CdesdBd ud MS d 4WW'QIsq’9dzf Isj m desdzts G d
[ Odgdz 2 fHtetsHECIS ddii s BlSdZJhlSQ f tsldsiCdepd O
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3TAH s &

HOBbIE TEXHOJNTOI'MA BbIOEJIEHUA @ ’3° ’

KOMMOHEHTOB NPUPOOHOIO rA3A _—— I
[ MEMBPAHbl |

MHHOBALIMX B NMPON3BOAOCTBE
TPAOULMNOHHbIX N HOBbLIX NMPOOYKTOB
NMEPEPABOTKU NMPUPOOHOI'O FA3A

AUMETUNI®UP

% NONUMEPbI
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METAHON 9 9
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AdWtetsor | Ijndsdzsedd ExJ wWodzwe Isfmw dzj tslsi
dzdHjteisos Ctsdi3f Odedidi dajdpjtHLtaftsigddis Qo Istsdi3OIsd L
ddzls j dzdzj S lskzOdz! dz" = MdMmlsj d@3 ¢ Bdzls tetsdzv d kft
OCIskzOdz dzr d3d dzOf tcOo dzj dzdw d3d © H Odzdzts?2 MW J ted

- MEBLHOd]] &BsHjdj2 d orf ftddjdedj Sy jte
ftesyj Mimtse, ftolsj S jhHdjn;, o ftodtotH dats?

-OLtOBBICO fotsctcORBBdsets B J MY J Yy dzedw H
Cjodesjictsy dLdyj MSdr HOdedz » d Is. H.

[ Odzdz' | t©OLtOBBISCd BRHEIS MBHj2Missatse Ols!
ftosdL otsHMmise jdzdzr = B jJSCIstse, Colstster J Eme
sBtecOL oS disj rf tetsj SIsdtetso Odzdw d Mistetsdlilsj dz! Mlise

s dzOiydEzd yj MSdd3 L OHOYOd Mmtej Hdzj Mtets ydats 2
(tedfm. 9):

-lsjrndesdzse dd  ff tsezbsw jsdeds'H dazRls Gnddsy j 22 Bj L orf
(Ctejceddzee, fdesddL d&jls0ddsH SuEoiLdats D § &g
wogdzw B defL C st BIMMdsdede” i3 ftesHES s [T
Jets feddjdgjdd) M Jjottsfj2MCddd ¢ Owlsdz teOd:
JaBjehzemw cOLBsoks JdNwOmMbekSkik d L dC
1

—OantsteBuq’lsdzder lsj mdesdztse d d n tc O dzjOdzd v d
(B sOzdzststcec Odzd yj MSdd MbstckSIskzter , MiteB j dals”
s.H. ). 1BHBBd §J Ijrdtsdzsecdd ljtSLSiSdZW“lS L dzC
.-.tQOdZJdZCfW s IstcjBlzjlsmw fsorh jdadj MmtsteBydt
Mdedn J ded§ MbssdBsmisd Mt | dls O;

-MsL HOdad W teso " 7 BSH | dzj 2 dBBj Miststctsy H j dzd 2
CGOLO (dBOdduyd)y kOSdr dBsHjdj?2 BEHjIs dzgj slsi j
tcOBtsls © Bdzdy02h jd&3 BRZHEM j &) ;

-3 BBteOdzdz" | Isjrndesdzsedd ftsHEBIstse Cd y d tcdat
(sfmtsB j dedzlz ® OCskOdzcdets sy Is QjldO {lstgiddzO tc AL tc O B t
By Mststetsy Hjdzd?2 ) Of OHdets?2 d I ssMissydzs?2 wdsBdts

MOOENWPOBAHUE
PA3SBUTUA PbIHKOB FA3A

HckyccTBeHHBIHM P ——

NMPOrPAMMHOIO
SUBNH S OBECTNEYEHMA AnA

OBPABOTKHW U

‘ A VHTEPTMPETALIUU
BTOMATHU3AITHUSA FEOJIOr0-rEO®PU3UYECKNX

IMPOU3BOJACTBEHHBIX IIPOLIECCOB pome

CO30AHWE MOOENEWN U
BbINONMHEHWE

3KCMNEPUMEHTAJIbHbIX

iiiiiiii
E ' WCCNENOBAHWUMN
: NPOLECCOB,
,,,,,,, : NMPOTEKAIOLLUX B

l:lostA TPAHCTIOPTUPOBKA XPAHEHWME rEPEPABOTKA [ EHEPALNA BMPTYAJ’]bHI:IVI ¥
SHEPIUW Prtiidalgtivill PUPONHOWN CPEAE

tdm. 8. uvuMmMSttjdd sy mMmhtse MtsL HOd]W
ftotsj Clsdtetseo Odzgdw d Mistetsdlsj dz flse O
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TEXHONOrWW MONYYEHUA METAHO- A[COPELIMOHHBIE TEXHONOMMM XPAHEHWSA W
BOAOPOHLIX CMECEW BE3 BbIOENEHUA CO, [P— TPAHCMOPTUPOBKM FA3A
P 300
«O;;blﬁ;:ﬂcoa HYthane cgnv;m:m;z .
2 N 2 x 200
NEPIMEKTUBbI NCITONIb30BAHUA CYLECTBYIOLYEN 150
FA30BOHN MHOPACTPYKTYPbl 1 TA30BOIO 100 el
OBOPYOBAHNA avepuan
- mor 1l 2za3 50 (N-18)
(mp P & J /
<
..... CO3[AHUE
j LIM®POBBIX
MOJENEM MEMBPAHHbIE TEXHONOMMU NOArOTOBKU
MECTOPOXAEHUN 1 3KMPHOTO FA3A K TPAHCTOPTY HA
NOA3EMHbIX MECTOPOX[EHMWAX
XPAHUTIULL FA3A

J

tdm. 9. ji-CdefpugsmC dd L OHOYd Miej Hdej MiBT

s fitemy jC Ihylotdardgs fta@p sls OB, IstejBlzs N d
9LV H Blsdtsmwismw (tedMm. 10) :

-lsjrndzsdzsedd tsMmMetsj dzdw d3f Miststetsy HJ dzd 2 ¢
Codelsddzj dzls Odz! detsdz h jdzr Wj. Clsts dzj ftesMmists
tOLodlsdw MmMlsttOdz ;

-ML HOd] § d dzls § dodjfiflsly g dz! dasstR j 6 Ols d-9 dzts 6
sjirdesdzsedud ME e dsdzdlssted dzc ©, f Jj e j €
ftosdLotHMIse j dzdzs?2 HJWIsj dzr daetsfls! & . 1jL f
slstcOMmdzz ®Btej Yyj 20 dz0 GlsMlsOea Odzedj . [ Bt
f 5H B dglj Bzdzgff Bzls 2 Odz! dz" = MmdMmisj 3.

TEXHONOrMn OCBOEHUA CO3O0AHUE
MECTOPOXOEHUMW: MHTENNEKTYANbHOW
CUCTEMbI
APKTUKU OMNEPATUBHOIO
. FEONOro-
BOCTOYHOU CUBUPU TEXHONOMMM4YECKOro
MOHUTOPUHTA,
KOHTUHEHTAJNIbHOIO NMEPCMNEKTUBHOIoO
LWWENb®A NMMAHUPOBAHUA U
YMNMPABIEHUA ~
OLEHKA NMPOU3BOACTBEHHOU
BO3OENCTBUA AEATENbHOCTBLIO
KITUMATUYECKUX
/‘ U3MEHEHUWA HA
- PEMMOHbI AOBbIYU § Y
TOP U POINb .

B MAPHUKOBbIX FA30B
% B USMEHEHWUM
KNMUMATA

tdfm. 10. 1jemfjSldodr j fsdmSsor j tcOE

1 Ok Yagtss dzd yd ME i §Olsdzj gfpl®a  ogdhg Ydst
Emy j h dets tcj OdzdL 59" 9 Ols tojLizdz IsOIst Wz
cOLtOBSISE O ftcdC zOH detsets R O OCIsj 6 O.

fr ommudls Ojd, vyt EkyoOfmisdy OCOH- &
sjnrdedyd MG d ftesBdzj &3 HESB'™ Yd, StcOdznf st
f sdzz ydls: Ld&Oyddz3r 2 Mmddzj s jisdyj mcd2 + W
Oz ydtsets Ctsdsf dzj MO d tdgjtedjlsduyj MEsets f
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j dzj dpdzOY L dzj G iSO O thdisej fjtejHBo T
n Mdmli &

] h juh epj5 200 s stsy des slsdgj Mlsd ¢ L fBRj
:@swscqz fojsBweOLdoh dn Moote] &) ddzr 2 &g
G, ult fj2u0h d@ BYEEe bty O OREL Oy J
5 Ct®RfOddd, ©O0BBOshdqj o MW¥jti Jdl Gied
GdzvH, fMdzjHEes"dj HJMWIsHid sty dIsdppase plizd g
Cdzj G jlbdSC O gjdzv jlsmw ©OHJCOd dets, ©dzO dL
il d&2Q d¥f sdgij ~fEs zse d yj MEsée s ES ZOHO. R H
sRISq, dzOh j2 dzOkSd d IsjrRdsdsed?, ¢
odzsj EuyOMmlsdj, LOdwlk! ddudiekshdj f§sLd
5O  cksBOd df 7 kOjClksted2d BBOL o s
| Zsdidls! MdlskOydy, o Csbtstes?2 ofj yohj
sdkscd?2 &0 COtl] &Jed® of Hjdvs shv Mt
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ts:cfd3q’u4fr]gcfn s A dzsdzts e d 2 ) L dzj 6§ Is
fMlse OR . Od dssmoe WL Odedz d3d d30G d Mls tc O dz

-fser M jded d 4 WWJiClsde desfmisd dimf sdz L so Odzd
LG ey IS 2 @ocmngq 420 Sty 08 h ks fMjHb:

-tcOLodIsd j tcOMmf tcj HJ dzj dzdzts 2 Gjdgj cOYydd
Yj delstcOdzd L s Odadets?2, oL tsBdatso dzv j 3" j d fyls sy dzd

-1 dzj Stedud MSd2 btcOdmf stels;

-fsor hjded 4 temtsdzOdz! dzts 2 dssB d dz' detsisd d
ddeW tc Otz ¢

R 9 j MsdgOw tc ts dz 9 dn toj OdzdL Oyd d tslso
sjrdetsdzsedv 3, Ctlstster | tsBtsfdatso Odzdets iBisy dets ¢t
RfMlstsyded ¢ d  dzj tecdd, cOL OB OIsr 90j 3" §j dzO d
ftcOCIdujmMed ot ofMmjr B Ol it aftc j d3j dzdats 2
l swut 1dzjSbtesndddy MSOv dzOSCO B'™ dZO tsH
Mtso toj d3j dzdzts 2 t smidd fMtsn te Odzd dzO My fnd dz@ dzOw
fsLodzvs h OW tLOLtcOBOIs™ 9§ Ols! fjtcjHsO T § Isj n
dimstsydzd s IsC0O. | Odzd ydd a@z0ntsdtsT od ddfdadjyde.
COHtesa, dajHBBYJdsj dedzr 7 O {§shshse jlsME s

¢ 12
dzj S Is
fls te s

o0

odzzlstej dzdzd 2 tor detsS, G jitBEtOWdUjME] dBhtsests
LCMfstelsO fsHEzSsHoo Mg s shdkcisc@j s B d&ZOG
ftojHY M &S q Hdzv 99 BISE sy F dathezts ¢ Yy dzts 2

Lz Shtesididui MS e kjodsdksed?2 d j4 kEMfjno

R, mMdzsy deh Ow fpw ) dZzOfmistswh j | otcj d3w , GJt
sSdzy 20 M smMseB Mise so Ols! Is s a3tz , Yylstser L OH Oy
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d dzdzts © Oy d ts dzdzts 2 s jlshtimasidts ¢ d dzf ) dgizj Gzdzts B
H s dzy dzts o dzd d30 dzd J4 ) sBh jetsfmMkzH Otefilse j dzd
ftoj sz jMlsoats dgj sBrBSHd®RES tBteOIsdIs d d3g ¢
dzj HistsYyJ dzj dzdztsfls ¢ dzOh j 2 dz2OkC d, dzOh drn €«
ZOh dd3 sy dzb OBt dfsdzf Wisdgts ¢ s d dzdzts 9 Oy d ts dzdzts
(B3 tydOdzdL Oydd o 1 dzj Shtesndidyud MEdn
LOHjdz d +WW¥WjCls dzdL Cts2 BOLT, t©OHJS Odz' dzt
dzfj Zfkmlsdls! oL @3sy dzsMmis! tj OdzdL s9 Ols+ 1 |
[ dzts?2 Isj dss?2 HESC ZOH O wWodw jlsfpw ftoj Hdz
dzOz Wdpts dzd yd M& 52 feseteOBB (s1uvl) ¢t Of
sMmdztse § fjtcjHtsor 7 Isjrdtsdzced?2 d ydWtete
ftcj HMIsOo dzj 20 dzO d dzdzt MistceOyYd d J(cdaslzlzfiy. YO
Cosdzyd fiyetsflj Sls ¢cCdzi St BIOEicOOdzY dzdaj 2 ¢ |

NMPUOPUTETHOE HAMPABJIEHUE «MEPEXOM K 3KONNOMMYECKN YACTOWU U
PECYPCOCEBEPEIAIOLWEN SHEPMETUKE, NOBbLILWWEHWUE 3O®EKTUBHOCTU AOGLIYHX
U rMYEO0KOW NEPEPAGEOTKMW YTTNIEBOAOPOOHOIO ChIPbA, ®OPMUPOBAHUE
HOBbIX NICTOYHMKOB, CNOCOB0B TPAHCINMOPTUPOBKU U XPAHEHUA 3HEPTUN»

!

CEKLMHA
«3KOJNOrMYECKW YACTAS, LIEHTPATIMSOBAHHAS, PACMPEOENEHHAS,
MOBWUNbHAS SHEPTETUKA U XPAHEHWE 3SHEPTUW»

!}

|

MNMPOEKT «MEPCMNEKTUBHbBIE JIEKTPOXMMWYECKUWE TEXHOJIOr MW Ons

PACMNPEOENEHHOW 3HEPTETUKWU» (MPOEKT «3NEKTPOXMMMWSI»)

3

CMEXHOE
HAMPABIEHUE
C CEKUMEN

«UUNDPPOBASA
SHEPIETUKA
N CUNOBAA
INEKTPOHUKA»

CMEXHOE HAMNPABIEHUE
C CEKUMEW «0OBbIYA, TPAHCMOPTUPOBKA M
NMEPEPABOTKA YITMIEBOOOPOOHOIO ChIPbA»

--
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rdzv 1 OftcOoa dzj dedvw cutfdzdotse Gfftsteds &3 tr dz
MdChtste | IsaEBBYO bttOdhf stelsdtesa CO d e
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ftesdL oatsHMise O.
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dzj H 85y J dzj dz" .
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ltejHf sd&ZOG O] sw yls s ddzlsj e tcOdz? dzOW ¢ tsdz
EMisOdzso € d i sLotdzdls dzst Odafigdsls Piky o =T Hs His,
MO &3 dLBj3 Ol MOBsets s OMdscts, Ujd3 By,
Qo Otedd O WwWHJtdzts?2 MlsOdzydd. Gkt Cthkfdr §J O
dzOfmj dzj dedw Mmts oefj &sd o Isjc O dd f sfmdzj HMmise

I LdzOydlsj dz! dets?2 Misd §Qlsizd ¢ Jstesidilzts 18 2dzQ Isdztyf astsiy]
10 bkinddyd MSdr HJjlOd&YS LHjM! MisOdOs dzde O

sddedHBse, ftsLotsdzdls ¢ OteH d dzOdz' dats
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ltojHY sdzOEc Oj Isfqw, ybts ttOLoadlsdj kOS2 d
LdzOydlsj dz' des? Mlsjfjded ftsLotddls tjh dls!
WHY tedzts?2 4 dzj 66 SAIsR . dd 1S Sseazmzdnd M d.
Ldz2Oydlsj dz' des Btsdzj j Htedodzj COlsj dz' dats?2 .

4 j G tsH dgw t siypfipdw Wy dzw j Isfyw 4 HddzMmls e j dad
1 Cif &z Olsdtekzjls 1 dzjtecjlsdud MSdi i OCIster
Jhj od&OHjjl HB Mdr (st Isjd HeFEH BB s
Colststetsj a3 ) L dz2Oydlsj dz' dats 2 Misj ¢ J dzd
ftotsd3" " dzj dzdztsmls ( .

v jd3 dzj a3 daj 4 sfmdzsodzr i3 Bl JSIssdz E
ZOL " 90j B'ijosldEy W der §J Lt dgjtecjlsduimédy te]
MsMisQo dzw ¥ Is sMdzeso @IS "JH ftoday ¥ Isiindei f to

1 jtod yudmdzj dzdz L HJ fips ZzOf tcOo dzj dgd W dr-
dzj sB - tSH d d3' Hdzw Isségts, ylstsB"™ d © HOdz dzj
Hod3d dedtctso Oded j © 1 Ists?2 B dzOfMisd WH, todaets?
fsHH]jto) OdztfW { &ZOY Stclsdetse s § slsj dgyd O dzO.

ltedd3j tedz" 2 cteOW S toj OdzdL Oydd Lt Isdr Isjn
ftej HMIsOoadzj dz d2O tdm. 4. [ Mmdzd & W Bs

Ctdeylkz HJ M20BEBEE] SdBsHE, S By § &3 f ¢
JWjtc] dzls dats ¢ t5C Bl s BdgjLo SL sy dats o OL 9 (
MisOdztso ¢ .

PaspaboTtka T3, 3CKM3HOro U KOHLUENTyarbHOro MpoOEeKToB,
BbINOJSIHEHUE MNpeanpoekTHbiX U 6asoBbix HUOKP
(MaTtepmansl, Koabl, 6a3bl AaHHbIX, 6€HYMapKu, cTeHAoBaa 6asa)

2022- lNMpoekTupoBaHue A3C.
pLipl: Ayl 3aBeplieHne HUOKP B 0GOCHOBaHME MPOEKTHbIX PELIeHUW.

2028-

CoopyxeHue ronosHou A3C.
2033 rr.

tdfm. 4. IbLdtyd j MtesCd tj OddL Oydd

ClsO MrRrjBO EkEffMceodats fSCOLT 90 Is, COC +
LOB COdedw WHJjtodztsets Issf dzdo desets yds@&zoO H
C tcj OCItstcOdE dzO BT Mister 7 dzgj 2IstesdzOR, 9o Ist
otsL d3sy dztsmis d .
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(hd BHdzdd otsL Bsy dzr A3 Isj mdesdzse d yd MEdd3s dzO
L dzd e Isdsd weo dzw j Isfpw BO zOW Ols s d3dzO W 1 dz,
YyJ dzj MstsBtcOL dzts M EZyd lsdz@nj dicf d&ftw 2  daOdrtg 19 dztsfilist
otsL sy desfylsd 1 dzj SlstcdW dS Oydd ., ,ediisls RMicOW  dzO G dz
1 slsj dzydOdz! dzts B j CIsT Hdzv dMmf sdz L s Odzd
mMEh Mok ls, dd mtstetshts Lo jMmMlsdyr . R oBL B
BOdzts?2 RBEh detsmisdhis@ic@zts dHj V. [HBOSCt M EBH
Yysts OCdd MlsOdzydd fBtsy dets HJ dzOls! ddzH 2filsted O
ZO COfdlsOdz detsy Mls tossiWOWMisd s azOL g HsH§ sd
sOSdds ¥4 MEitshMosesd L Odd 3OV M! §jttjtcOBBISE B2
vsO0Cdd3 BBtOLBAR, JjMhdd dif dBsyjd tj OdzdL s O
JIs ftedeajL jdzO dzO 3 Mists, WOCIsdyd MSd dad
listy o toj d3v , O ftslstsdgz BEZHjIs EojL jdzO Bt
so jIsflsozs h 2z § tetse dzj A3z 1 dO dzylsfte{d3, oz OddgsRL
d &z Ists, Yylsts L OltcOlIsr i Jd mMostelzy J
%;ﬂzthsf@lg@d ®te Qs dfjdzd W , dz@ ] tscods P tz) oG Jusd yJ M¢

)

9 SHSttsSH dats 2 Ldzgj e jIsdCj My gesledatz. E§l$ts
tc 0o dzoded M te Pdzjsfpin Offadzy Hded § eBH™ . 1§ BEH
Yyjets dBsyjls B! dMmftsdz L soOdz 9 tSHBGSH.
dz0 y O dzj 2017 GSHO Br' dz BBOLBOOd IO
HEdzOtesHdz" 2 dwtsojls ot otcj 3w 1 Ctsdasdzd ud M
Is othdd w®wgH" §®Bfldddd d, CO0¢ dd Ml
Odzd d, Colstster j ftodL dzOdzd, Yylsts t©OLodlIsd
zZso" &3 L sOf sd3 wOLoadlsdw 1 dzgjtecjilsded. |
ftcd MYdeOdedd, d 1 Iss tshdtso detsRIs®L G kz d3j
JIsd¢y.
N¥ddze MCOLOI!, yYlsts dqHjw otHBBHAES2 | dz
Htso sdz! dzts OCIsdo dzs HOWGCHs@E OlYf 'toads® dBig's jphj £
dBsts ) detsmls ! HOY J JLHdIs! &zZO c¢cr dekzdzvwnre,
GOIlsj
Is

s diL d34dZdeBlel})JtGJLdﬂ’7 v dzOfm f tswe ddzd M dzts

SFEOFON
T X @I

ITg N=sIZono
95—

=

I O % *fgwnﬂ:&
CHR_FO TFAF_QO
o) Q—'5h(,,—&c)_\<
B gm -
ﬁ'n

o r

o d &zOMm: otsL sy dets s mMih j Mise so Odzd W

j Clstetst dzj e d d, CBGHO a3’ ftosdL otHd M B
sfMtcj HMIse j dzdzts o mMemlsswdzedd §lsteiBdls! ,
Ctoj Isdzr r@QMIR oftawdgtapyddzts ils! dBOMM sOB detsects + € fi
sHdW k)] cetotteddzsms .

vOCddy sBKOL A3, d2O oMjnm IO OR, ls ftesdlL
HistctsH O co¢ L dgj s jIsduyi ME e ts OG j dzls O,
fsdz L seOdegd™w o € Osidnlsiodgj deg@lss § dffrisijcdxvH, dzve frifjte
sjteifmM d d&Bsckls MlsOls! ftoJ Hd3d stsds daiy  tesf
dzV Isdets?2 1 Ctsdesdidd yj MSEs2 OCIsdo desmisd .

ltscf yd &3 LHJfI]J WHjtdzOY 1 dzjtecjlsdCO? (CcHJ
O LOBjIsde 2 9C dzOH o ts@QL oiddsidtg ¢ jSsw[dwl] t
d Jd Ctolztf des zgOMh IsOB dzts G s ftosdL o sHMIs

Q&

86



dmf sdz L s Odad v, sO0¢
@ ststc O, Ctsdzyd f yqdw
L dgj e jIsded, o
{ Sjted3WHjtedzssds Mmddalsj L d,
B MEtsde] ydets?2 1 dzj tecdd,

By des d Hsd des t©OL o9 do Ols!
dzj Md3tsIs tew

i1t ¢ tsdaj ydats,
d dzdzs isted ez s Is fiyw
COtlsd dz ts2 .

ZOL " 9 0O BSE s
Cltstesdts d
f tod dey dfflg tg © dgjO L to 5/ fig OGRS Y dzte
ftslsj day
ISHs Y flzts & a6 €
Isj tod3sW H j todzlzt

¢ O¢
fy & tsls Eay .

d20 Isteizj d3R s B Is 5 O dAfftel3O j W
slsmizlsmise d j
ot tsdzdzj

bedzj tsH G
Tstesh s dL o j flsdzs

Cryostat

Feeders (31)
(PA signed)

Toroidal Field Coils (18) = .

PAs signed v o
- ‘ b /f, 3 “\];

Poloidal Field Coils (6)
PAs signed & (L

In-Vessel
Coils
(FDR 2015)

(PA signed)

. Thermal Shield

PA signed

Vacuum Vessel
PAs signed

4of6PAs signed
- O an

s

Correction Coils (18 Central Solenoid (6) i

PA signed e PA signed E g,lo:’: rsti;rned --Il
MonHas TepMmosifepHas MowHocTb, MBT 500 (700)
OTHOLIEeHMe TEPMOAAEePHON MOLHOCTU K MOLHOCTYU JONONMHUTENBLHOTO >10
Harpeea, Q
Bpems ropeHus nnasmbl B MHAYKTUBHOM pexume paGoThbl, Cek. 2400
Bonblion paguyc nnasmbl, M 6,2
Manbiv paguyc nnasmel, M 2
TpeyronbHOCTb Nna3mMbl (Bepx/Hu3) 0,33/0,49
TopoupanbHoOe MarHUTHOeE fore Ha OCH NinasMeHHoro wHypa, T 53
O6bem nnasmbl, m® 837
Mnowaab NOBepXHOCTH Nia3Mbl, M? 678
Tok nnaamel, MA 15
MnoTHocTb NNaamebl, M= 1020
Temneparypa nnasmsbl, kaB/C° ~20/200 MnH.
MolwHocTb AononHuTenbHoro Harpesa, MBT 73

t df. 5i¢tRsyCdej 2h d2 deOkzyde 2 fesjSlk M
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] SHYdpjeds LHjM! Issdz €85 H O dBsdj dzlsO: 1 Ists d
yd f dzOv  tej OCydw ClsstcOY [ OtOCIsj tedz® H dzw
dzd 56 e Odzd yJ dzdz" J LG)le)fr]r st dzd 9 O.

YIsts fMH] dZOdzts yJj dzse j yj Mlsots o B &OMIsd tsMme
dmlsj ¢hdy 60 dzjIs?

[ dets difprdgts HBso tsdz! dets Bdets @ ts, d a3 ZJ z
oL Iy detsMmis! HtesdLotsHMiso O Isjted@sWHj todats?2 | o
EMmMstets2 Miso On. Clts EMtes2Mlsos Hdzv d&OC dzd Is dzts
f dzOL o' , Colstetsy fsCOLOdts dz0 P dzSG s ff to
ftesj CIsO Moty d3d dedetslsd, Ctslstster &3 wWo dzw j Isfpw
ZOMmlsswh jj oty B dzO 8 6J AttOdzydd o WHJtodatsdg
CodzdzOB stcOydw o jHEMPdR dBIJttser o Hjty Oo. I |
4270, rststSUJ?énéd f s sdad ,d3  f fets/dpds®y H d flzf i2© 3" ¢ s
B
Y

H-MI

| OtesH dzOW [ j fi SO, RrRdHdw d sttejw. Il

CtOL folttt, ks Lkt MO® 2 HBtesEB2 §i&
HisdzG sftetsydz 2 .

dlstcj zC O L HJ M! fsCOL Odz" Is j fpdztsy dz" J
Colstste’ Podzd e ®BsIsmw tOL dzr d3d MlsteOdzOd3d d dzd
v, yYybs ftesjCls toj Odz dats HoadX j Ismw, Bts )y dzts |
ftesdLtsh dzs L O fsmdzjHdedd 10 dzjls. GClsts dz dzj
RuUGCt, dets LOfEMNjdz sdz BEHjIsdsBdztic s Jas 20256
b 2035 CGoHEZ. d#ftcOhMdoOjlsmw, LOYd &3 3" HJ
ssdzr §58 34 dL ydmbsts dOkzydztsets ddzlsj tej MO?

[ d&zv  dzOh j 2 fMistcOds Cdzg yjotsy LdzOyjdzdd dds
fesjCly, & f(odzyojd HssMszy ¢ ffOddds Me
tGOLSdSOJd3rd3 dzfy Isdz €5 k2 dzOfM, des d ot o MmJ

10 tedfp. 6 ftijHMsOoadzjdz fitejydide Isjrn Isjn
HicO29 jtosds Hdzv tOLodIlsdw dzOh j 2 MmBo tej d3i dadzts 2

c MCOyE btd ¢ 8 Is§ - dsdsd v ~d ffisosiyeedtc tdsto:
4dz;§lststsd30Gdzdlstts 6t dLd&zkyjddy yofmsdy mMOdks{y
1 Istsdz fd ¢ sSH daV tsfdats & dzOW L OHOYyo fMdzj HsO OCd
ftej BB jMlsea ® d yYjdzd Ctbtstetsets ristcls s dL o
Ctsdaj ydets, jhj Ists, Ul dtidisfd3disdjts: dassedns@ ] jvddgfifv Is j
mdadzlsj L qtetSH,;d3tsdzfnlstgqtgtsa(9dz Bsdz! s Ctdzd yj f
ftodd3j daj ded2, Ctbtster j kxj Mmj2yof o dzj Htoj da

1 jtod ydmdzj dzdz ZOf tc Qo dzj dad W tcOLodIsdw w
dqMmédzs yj dedv thdzse Od@" jd2O WhigitHeidptay jop@dzet ddz W
sjirdetsdzsed?2 d tlsea jyosls st jlw s ddskzdty ay yd i€ Gl
tcOL o dlIlsdw d Ho lzn ZCOL 5o ftejLdHj dzls O, SE
ZOYd B &zOdz dzgzs B jL 5§ Ofdesfls’ MlstcOdz .

I sHYyjteCdzgj 3, ybsts WHjtedOvw sktsOnNdzy HHBE M-
oS BjBEdr d o MtsCtslsjndetsdzse dyder = tslstcOMmdzj
fted {tsd sBiMjudoOjls 1 CtsdsBdujmMSd2 § s
BEHYJIS].
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1-2. Nb3Sn n NbTi CosgaHo NPOU3BOACTBO NMyYWKX B MUpe BHWKMHM, TB3N, YM3,
CBepxnpoBOAHUKA HUskoTemnepatypHbix Nb;Sn u NbTi BHWWUKMN, W®B3, HXAL

CBEPXNPOBOAHWKOB (M3roToBneHo 225 1) «KypuaToBCKWIA MHCTUTYT»
3. O6bmotka PF 1 PaaspabotaHa u Ha4aTo W3roToBneHne HAWN3®DA, CHC3

nonowvganbHOro nona CBBpXﬂpOEO,ClﬂLLIBVI nonovaansHon KaTyLlKn

4. BepxHue natpy6ku PaspaboTtaHa KOHCTpykUWA 1 HadaTto unarotoBnede HUWNI3DPA
BEpPXHWX naTpybkos

5. Nepsas cTeHka PaspaboTtaHa KoHCTpyKuMs 1 HavaTto narotosnenne HUWIDA, HUKNIT,
caMblX 3HeproHanpsXeHHbIx anemeHTos 40% MC BHWWUHM, «Basansr»

6. CoegnHutenun PaspaboTaHbl U coanaHo Npov3BoacTBO HUKHNST

mopyneit GnaHkerta MeXaHU4YEeCKUX W ANEeKTPUYECKUX COeIMHUTENE

7. UenTpansHan cbopka PaspaboTaHbl M co3aaHo NpoM3BOACTBO MoAYrew HUN3 DA

AuBepTopa LeHTpanbHoi cbopku AnsepTopa

8. UcnbitaHus Co3QaHbl CTEHAbI U HAYaTbl UCNbITAHWUA HUN3DA, MHL, P

anemMeHToB NepBoW aneMeHTOB AuBepTopa U nepBoi cTteHk ua Poccun, TPUHWUTW, BHUMHM

CTEHKW W OuBepTOopa AnoxHum n Esponeiickoro Cotoza

9. KommyTupytowas PaapaboTtaHbl u HayaTo narotoenenue 100% HUN3PA

annaparypa KOMMYTUpYIOLLER annaparypbl

10. FTMpOTpOHbLI MaroTtoBneHbl U UCNbITaHbl Ny4llle B MUpe MMNa PAH, MNikom, HAL,
rupoTponsl (170 Iy, >1 MBT, 1000 cek) «KypyaToBCKMIA MHCTUTYT»

11. Pedhnexktometpus PaspaboTaH pechnexktomeTp / pecppaktomeTp HUL, «KypuyaTOBCKMIA MHCTUTYT»

12. Ananuaatop atomos CosfaHbl NydliMe B mMupe aHanuasatopbl atomos, TW PAH, «TexHoakcaH»

nepesapsaaku CNEKTPOMETPbI HEWTPOHOB U rAMMa-KBaHTOB MT3P-LUeHTp, HUNSDA

13. MoHuTOp NoTOKa PaspabotaHbl MoHuTOpbl noTtoka HeWTpoHoB ¢ U- MT3P-Uentp, TPUHUTH,

HEWTPOHOB 235 n U-238 ans ynpasneHus ropeHnem HUWUTDA, NAD CO PAH

14. TomcoHoBCKOe CospaHbl YHUKanbHble nasepbl, nepsoe 3epkano, T PAH, «TexHoakcaH»

paccesiHue NonUXpomaTopsbi.

15. CnekTpockonus Co3pgaHo yHuKansHoe nepeoe 3epKano us YTC-LeHTp», «flyu», HAL|

BOJOPOAHBIX NIMHWIA MOHOKpUCTannuyeckoro monubgeHa «KypuaToBCKWUIA MHCTUTYT»

16. AkTMBHas Co3spaHbl  YHUKanbHble cnektpomeTpbl, Mo UT3P-LenTp, «Conap»,

CNeKTpoCKonus nepBoe 3epKarno, ONTOBONIOKOHHbIE XryThbl TPUHUTW, TUNO, «llyu»

17. BepTukansHas CosgaHbl ny4vwume anmasHele cnektpomeTpsl MTOP-Lientp, TPUHUTHK,

HEeATpOHHanA Kamepa HeliTpoHoB, U-238 kamepsl aenexun, Ml-kabenw. MA® CO PAH, HUAT®A

18. g-cnekTpomeTpus CosgaHbl nyYlwne cnekTpoMeTpbl g-KBaHTOB ®TU PAH, «TexHoakcaH»

19. M@ Co3paHbl YHUKanbHble nasepbl ®TK PAH, «TexHoakcaH»

20. CteHabl nopT- PazpaboTaHkl TeXHOMOrMK UCnbITaHWs nopT-nnaros  «KpuoreHmalu»

nnaros

21-25. Nopt-nnarv E-  PaspaboTtaHbl TexHonorum uarotoBnenwnss nopt- UAG CO PAH
11, U-2,7,8, L-8 nnaroe, Hayata UHTerpaums OUarHocTUK «TexHoaKcaH»

tdfm. 6. 1jjujd' Ijodskscd?, ©OLEOB Sk
B kzls )doyjdds d Had? ©OL o dlsdY Mo o) d3j da

Il st sz HdzZw IBSGETS, Ylstser sMmis©o Ols+ Mmw
dzO Iz Ypdpts dzts dzts 6  yd ME 4 ttOLodIsdj, d f§4Jtg-
cOLoadlsdw o dzOMlsswh jj otjdw ftoj HdZOGO] Is
f to i, Colstster 2 I Mt StOYFY H gzl ts i) I0e
dlstcOlsj ¢ d-§ j Bzetf Yy s s wWOL o dIsdw MistcOdz

ltesM! BO fBHHjtoy ObbOthdzszy eegeyf®yd:
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jodsdksedd oL GBS &V | B2 1 dzj ted

I HBS &OH| f tsohjmjldsw RO dzdit  § j thf j Slsda
pSLEGBMGSo &Y j B2 {djcjlsdCd, $OS o d&dtej, Is
sjrndsksedd, ftjHdsyjd fklsd di ] OddL Oy:
Efdse v &.

MesMisswdzd] otsL BB dZv j B2 1 dzj oG § Is«
dzs 9 dzVv j d30OR'O Liddmiltg dsjfijy'd Cd2O o tsL tsB dzts o dzv §
Ldzgj eedd (I1RrRC), ¢ Cobtter &3 Slsdesmw Ismw : fnts
stec Odzd ud MS d 4 slshtsH' ; CGdHtestcj Mztefmr ( BO dzr
toj Miztefmr (bijfdzts ftodftsejterndesMmisder = dzOGte] Isr
Bsdz N dond deOl ¢ Stasls j dzyd Odzs dets gz Is f § dzp U d f)dzj dzdz
sMdsodzr » oadHBse € JRGC Bldshvwismw ISOC Y] : 1
Isj 3G tcOHd j dalsT 9 sCj Odzj ; CGtcOHJj dalsT it
dzj L Od3j toL O h d 7 otSHEs] d3ts o d Hts. Cdzj cadw |
otsBdztso dzw j d3r &3 dMmMlstsyded S sdz 1 dzj tec d dzts o
ZOf Qo dzj ded j . | udfmdzj dzOdewsdzij §Jitmfitilsd
stcOHd ydsdedets?2 1 dzgj tec jIsdCs2) odHtse I RC dzO~R
Gjtslsjtcd3Odz! dzQWdzO 9 MJJGGdHWtsfr]IstsddzfnlsaVO d RA LOC
1Letsdtsedyd MEts?2 ydmbstslsjy, HMsky dshmisd, dzj df
5B EZzMdse dzj dzr HtS'[QtSG‘tSSq’LdZtS? ftosdL o 5Hd B2
Myjydv dui mMS&dna Mmtse jdzdetsmisj 2, o yYOMmisdesmisd,
HdzZv OCgDC] b dzdzyy d D ikl bisd@an @ddd, ylst
oL sBdztso dzv | (Bts?2 1 dzgBtg & j BT o Odigld g fipdpdhdgs o3 = tc ©
(OCsfdisj dzg 2 MOdgi Bef @) dz" = JJ odHOR.

1 8C0 9Cd&ZOH I RS o ftosdLdefseinkdd, {dag C bt
uOlstW*‘IBZ %2 0Q@8 Bb2%, 015 76 .3 %, 2 Q12% G.
sedesL ). ltedetsis 1 @3B hdEisd W SR zcIsOJ € |
d Mmddz dz" § ©OL dzduydw dOB dzuiOs IsfiY tefiz® did I8
ddtelz § Is, ylss ¢ 2050 @6eBHE 80% @6Jjdzj Oy
sktste®Od Mlisdkof ted d&3j ts, AtcOdzyd W) LOW o dzv & Is
¥ O2h dJ GBHT f tsdzdatsfyls ' © slsCOL O v s
Odzd yj MStsets bssfdzdoa® d Hjtej2d dzO oL 51
Odzj dzd s, o (MMdd € 2020 CEtHE otg@dzd telz j
1 %, sts § Mls: 2O fteWHEBSE diidz hj fte]
Jdzj dedzr j EfMdddY ftjHftedddBOsIshwv. 14
r2 mMsajls t ¢ fts dzj stcOHdydtsdzadz d3 ot
dd. r dzv  t siimdd ©Hddd Hdz' Isideods@ls do dazty
dzjtecjlsdSlk wodwjlkmw Bhdqedsfils! kjtdlstts
O2tsdzseo MlsteOdgr HdzWw yYj dzstcOdzdL s Odzdesc s 1 dz,
f sdztso d dz sjtctcdlssted d t sfgfmd d dzj sRo 0O

Q-N'ﬁ o anocs— S'Q—

g -

oY J
(Y
{ ud
f dz
14
B dz
s te
s
dzd
s
1 O
L dzj
1
tc

I diejClstste RazMisdlskzksO kjfas¥dLdSd dd. u.u. sklsOlkj O
f5 {ditecjlsdsj, &BOMNddshsesjdds, &j-0dkdc) d sy mm
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1L dzj ClstetsmdzOB ) j dzd j d3) . 1 sOe@EOBR S fuzj y ik
COyjfmseoj Oobtdsdkd n dhssyddStse + dzj tod dc
ddzls j dzmd o dzts 6 OL o d o O BiRE 6| Wzddzjc @dzedrd dzd § dzj
fteddydf dOdz dz7 7 fjfwismlsod? HoY ©OBBGIT
L dzj e smEhflyj B.OHOA ] E¥j ©OMMEOkEds O Ishw

1 Oty MC &) MiEd&Oh j ded §

[ dzv Btsdz! h ddzfflsea O MistcOdz tsH datsi 1JQ te dtsyfrfip@ttsoj
fMtsc dzOM j dzd ¢ sdzj YdizgP W H Y HA s § lis'ls stetsar tsh | dac

4

ZOAHE Stdy0 X XI-L Gnlsitsddz] fisfigfod  dt O te diqfj Qetw ez 2
SYjtejC), CkOody 8 oddtso zStsd3 S tlttets?
stedOdzd yj MEsd3 Istsf dzdoa j. 1ted o' f sdzdzj dad d
Bftesos? {dgjtecjilsdSd HBGd &0 fjlsjtfjls! t
Hifpwisddzj Isdv o tjLizd? IsO®] Moj dad " dzj dzdsw
BjLEZEdzjtesHdr i3 dhbssyddSOo®Rd (tdfm. 1).

Its tyjde€d BJjLEZGAZ totsH Az § dmstsyded ¢ d ¢
dZj 62050 &OCtE jMmls: t®©wH Mmjt! jLdr o
dymME et MmMsce dzO thchW d ettehj Qtsdzucﬂ
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j tod € Odzm € d ~ EZud dzr : o[ ddey j dzgj tets 9, fr]Q(
iHdlsjd dr 7 dObkyde 7 MmodHjlkjd fMlss It
iSdMmdsets ¢OL 0O ddzd HtekdddsL f@iktzds BdH
90! COlOfMlstesY dyj MS 134 ftesctej o Odzd j
ROlkOe. | 2004 CEBHEZ OdOEsSEdydasy L OCc

NO NN QS ~ <
“nw&‘*—om

E, mnpg T v.T./Tog,

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100
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\ ' cooling facility
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A Fluid is pumped to the
Fluid is recycled to the surface through
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transmissivity of the rock and
maintains the reservoir fluid
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- S
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Fluid flows through the rock > /
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picking up in situ heat 5 Geothermal FIUId
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