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KUPunu

[OuccepTaums MaB3yCUHUHI acOCNaHULIM Ba YHUHT aonsap6nuru: Ya6ekmuctoH Pecny6nvkacy MpeanaeHtn Mcnom Kapumos
MapnameHT nanatanapuHuHr 2010 nn 12 Hosibpaa 6ynub yTraH KywmMa Maxnuenga “Mamnakatummnsga 4eMoKpaTUK UCIoXOTapHu
AHaga YyKypnawTupuw Ba dyKaporvK XXaMUSITUHN PUBOXITAHTUPULL KOHLIENLIMSICU” HU 3BITOH KUNaw.

KoHuenuma masmyH-MoxusiTura Kypa MamnakaTMU3HW MOAEPHMU3aLMA KWL Ba AeMoKpaTnawtipyw 6ynmda 6ynraH
WCMOXOTNapHM SHada YyKyprawTMpuLL Ba KEHFaNTUPULL, FOKCaK TapakkMET Mappanapura apuwimw 6ynmMya aHuk makcagra
KapatunraH nyn-nypuvk Ba kypcatMmanapHun 6enrvnab 6epau. KoHuenumsara myBodmk xankunmmara oapoBoH TyPMYLL LLIAPOUTMHM
ApaTULL HT MYXMMU, YNAPHUHT XYKYK Ba SPKUHMMKNAPUHW, MaHaaTnapuHu MyHOCMO XMMOS KUNULL MEXaHU3MUHW LUAKNNaHTUPULL
étmbam fecak mybonara Gynvangu.

Y3BekncToH Pecnybnvkacuaa KULLMOK axonvucuHM To3a Ba cUdaTiv MUMMIMK CyBRapmu GunaH TabMuHnaLl TyFpucuaa
MpesngeHTumMns N.A KapuMOBHUHI MaxCyC Kapopu Kabyn KUMMHraH, SibHU KULLOK XXonapAa siHaga pUBOXKITAHTUMPWLL, axomivHU
Tabumi ra3 Ba MYMMIUK CyB BrnaH TabMuHMaLl t3acvugaH kabyn kunuHad Jasnat JactypuHu 6axapuv no3um. 7-9 nun namnga
MamnakaTHUHT Gapya axornm NyHKTapu cudatim NYMMMK CyBy BunaH TabMUHAaHULLK 3apyp.

2012-vnra kagap KWLWNOK axorMCUHA MYMMITMK cyBM BunaH TabmuHnaw 90%ra, Tabumii ra3 éunaH TabmmHnall 85%ra
3TKa3UMLLKN Kepak.

ByHuHr yuyH 2010-2015 nvnapga kuwnok xovinapga 30 MUHE KM ra SiKMH ra3 TapmoknapuHy, 18 MUHE KM ra cyB KyBypw
TapMOKapuHu nwra Tywypungun. by kapopHu 6axkapuil yyuyH xo3upriu kyHaa Pecnybnvkamuaga katra TalkunmiA Ba TEXHUKaBUIA
yopa Tagbupnap yTkasunvokaa.

>KymnagaH, nammnuk cyenapu 6unaH TabMUHIIOBYM SHIM HACOC CTaHUMANApU KypunMoKaa.

Y3bekucToH PecnybnmkacuHuHr MpeanaeHTn Ba XyKyMaT TOMOHMAAH KMLLIOK axOn CHHN cucpaTiiv MMMMIMK CyBM Ba Tabuni ras
BvnaH TabMuHNaw Gynnya 6enmnad 6epunraH y3ok mygaatnm JacTtyp 6yryHrn kyHaa MmyBadhdakuaTiim amanra Tagbuk aTunvokaa.
LLly 6unaH 6upra anoxuaa antmb KypcaTuwimmma kepakku, 6y [lacTypHu amanra oLmMpuLL Ba KULLINTOK ax0nMCMHN cudpatinm n4mmnmk
CyBM BUnaH TabMUHALLHW TaLWKUNNALWTUPUWLL eTapnv fapaxaZa Xxap Xun katta MUKOOpAAr acrnektnapHu y3 udvra onagu. by aca
CcyB MaHOanapvHy TaHnawl Ba yrnapH/ udnocnaHuinapaaH XMMosnall, CyB KyByprapyvHi Kypunuwinaari vwinatl xapaéxnapw,
WYMMITUK CYBMaPWHW 3apapCy3naHTVpuLL Ba TO3amnallHUHT Xap XWI YCyrnapy yHU uctebmonuunapra etkasub 6epul, cys
NCTEBMOST HOPManapyHy MLINad YMKMLL, NYUMIKK CYBU cudaTVHUHI MEbEPapuHX acocnall Ba dolukanap Termwny oynagw.
ATpO MYXMTHM UCPNOCHaHULLIM SHT KYPKUHUNK odhaTtrnapaaH rpu- M4MMvK CyBU 3axmparnapuHUHN KECKUH Knckapuiiura onvo
kenagu. Ly cababnu kenrycmaa MHCOHMST MabiyM JapaXka[a SKOMOrvK Ba To3a Kapa€Hnv CyB pecypcriapuHun KanmTa TUKnaw Ba
caknallu UcTukbonnapu 6unan y3sum 6oFnmukamp.

Y36ekucton Pecnybnmkacuaa aca 6yHagain uctukbon 6yryHrn KyHaa aiHukca AmMygapé, Cvpaapé, YUvpumk, 3apadLuoH Ba Goluka
Aapénapga pean xonat 6ynvb kongu. by gapénapHuHr ypta Ba nacTky OkMMiapvaa toKopy KOHLEHTpaunsgarm nectumanap,
HedbTMaxcynoTnap, eHonnap, HATpaTnap, cyrnedartnap, ofMp MeTannap Ba ynapHuHr Guprkmanapu maexyn. AMyaapé sa
CvpOapéHWHr NacTkv okuMniapuaa CyBnapHUHT YMYMUIA MUHEPanaHvwm MyMKuH 6ynraH HopmarnapgaH bup Heda 6apobap kyn.
BusHuHr Pecnybnunkammaga katra Ba KWYUK gapénapaarv cyBnap KMMEBWI Ba BUOMOMWK Kypcatrninapm Oynmda craHgapT
Tanabnapura JOMMO XaM TYFpu KernaBepmanan. Xopasm, byxopo sunositnapy Ba KopakannoructoH Pecnybnvkacy axonmcmHm
cuchaTim MYUNKK CyBM BunaH TaMmHiaLlra anHuKca yta MyxToxaump.

Pecnybnuvkagarn maxyn M4MMNVK CyBNapuHX To3anall TM3MnapuHn nwnab vymknil 6unaH YerapanaHraH. AHrM, nekMH abHaHaBui
To3anaLl TU3VMK SipaTULL 3ca KaTTa XaXMZary KypyunuLl Uinapu Ba KynriHa kanuran xapaxartnapHu tanab atagu.

CyHmv nnnapaa KUYUK KULWOK axonv NyHKTIapuH1 apTuaaH KyByprnapu cyBriapy bunaH TabMUHNALL aManuéTn KeHr TapkarraH.
KynuHua 6y cyBnap gactnabkv 3apapcmsnaHTMpuvLWHK Tanab atagu. baktepuan ndgrocnaHTMpywHY nacanTypyLl yYyH Xroprat,
030HNaLTUPULL Ba ynTpabuHadLLa HyprapyvH UWnaTuw MyMKMH. AMMO By ycynnapHu amanra oLmpuLL, KypuLl Ba nwnaTuLl
(xnopnalTnpuLL Ba 030HMNALLTUPULL) KaTTa Moaaun mabnar Tanab atagn. byHaaH Tawwkapy cysa Xrop Mypakkab KoHuepareHT
“ONOKCUH” BUPUKMACKHIN XOCUN Kunaaun. YntpabuHadlla HyprapHn Kynnaw aca 0y KypunManapHUHT Uwnab Ynkapul gapaxacu
Kamnur bunaH yerapanaHraH. byHaaH Tawkapuy yntpabuHadoa HypraHTUpUWLL KypyuiiManapyuHu UWaTuLaa Katra UWOHYCHU3NNMM
GunaH dapknaHagw.

KOkopuaa antunraHugaH Maxannuii CyB TabMUHMAALL TU3UMIIapW YHYH PEOreHTCU3nuri kuMmmat 6yrnMaraH ammo eTapnv gapaxaga
3hdheKTVB 3apapCU3NaHTMpULL YCYINapuHA ULWLNAat YMKULL 3apypusiTi Kenvb Ynkaaw.

ByryHrn kyHga aHr gonsapb MyammornapaaH xucobnadraHd Ba 2008 nunga 6olinaHraH xxaxoH MOMMSBUA UHKMPO3U, YHUHT
TabCupu Ba canbuin okbaTtnapm 13ara kenaétraH BassaTAaH YMKWLL MyrnapHU nsnawigad noopar skaHnmr MNpesnaeHTuvna y3



acaprapuv Ba kapoprapuaa omunap acoca kypcatmub ytmokaa.

MpesnaeHTMMM3 SHepreTuka Macanacuaa Y36eknctoH Pecnybnmkacu Y3-y3auHu TabMUHNaiauraH Mamnakat XucobnatumHm
aBBan TabKuanaraHWaek, HKMpO3ra KapLum Yyopa AacTypuHu oMMara xanb atuw agu. by 6opaga aHepreTvka TM3suMuHU
MOAEHU3aUMS KAIULL, SHEPTUS NCTEBMOITMHW KaMalTUPULL Ba SHEPTUS TEXKALLHWHI ULLOHYIIUITMIVIHA OLLUMPULLIHWHT YoparnapyiHi
amarnra owwmpuLra kapatunraH 3au.

OHEPrusaCcMHM y3MnyKCU3 Ba ULLOHYMW TabMUHOTY, LUMKACTMAHraH yYacTKanapHu YYMPULLHUHE TE3KOPnUri Ba
MyCTaxKkamIuri, MaBXyZ XMMOS XXUX03MNapHN TaKOMUMIALITUPWLL, LY XXyMIiadaH, CyB 3apapCuanaHTypuLL KypuriManapuy yyyH
aBTOHOM 3EKTP SHEPrMSA TU3VMIIAPUHUN SpaTULL UWnad Yvkapuw cudaTuHn PUBOXITIAHTUPYBYM Ba OLLMPYBYM acoCcui LuapTnapaaH
Gupuamp.

OneKTp TabMUHOT MapkasnapuaaH y3oknaluraH axonui uctebMonymnap, 3Heprus pecypcnapuaa MyxTox 6ynmb katra monms
XapaxaTtnapHu, alHMKCa 3rekTpuk KyBeaT 6yinuya, 6owwaaH keunpub onmnd Gopuwra maxoyp 6ynagn. Bunoatnapga sHepreTuka
TAPMOKTAPHWHI KaTTa OpTUKYa KK OpTUiraHnum wy éunax 6ofnanraH. LWyHWHr yqyH TagbupnapugaH anekTp toknap 6ofnaraH
OVpVHYM HaebaTAa CyB TabMWHOT GWIaH, CyB 3apapCu3naHTMpUILL KypuniManap YYyH dooTOSMEKTPYK TU3MMIAPHW KOPUIA KUMKLL
aonaapb 6ynantu. byHu Kyéw GynmaraH KyHnapaa akkymynatop 6atapesnapga sHeprusi TynnaHnd KeMuHM TyH coatnapaa
doriganaHagu.

BakTepuan ngnocnaHTMpULLHM NacakTUPULLE YYYH XropnaLl, 030HMaWTMpyLL Ba ynTpabuHadplua HypnapuHu uiinatml MyMKmH.
AmMMO By ycynnapH/ amarsnra owmpuLL, KypuyLl Ba MULLNATULL (XMOpnawTypyLL Ba 030HMaWTUPULL) KaTTa Moaavin mabnar Tanab
aTagun. by epaa yntpabuHadLia HypnapyHUHE yCKyHacu kaTTa adp3anura ara, YyHKM MLIaLl y4yH KaTTa arekTp KyBBaTUHU Tarnad
kunMmangn. CyB 3apapcusnaHTUpULL KypuniMacHu TabMuHoTuaa dooaanaHaétraH hoTOINEKTPUK MoAyrnap UMUMIIVK CyB
ncTebMonuunapura anekTp aHeprusa bynmda capdnaHaéTraH MOnms XxapaxkaTiiapyHu katta camapgopuHA KUvLL MMKOH Bepaaw.
TabMUHOT cxemanapuaa CyB 3apacu3naHTMpuLL KypunManapy poToanekTpyk TusumnapvaaH ounaH viinatraHa lokopu aKomnoruk
achdbekTnBnNUM KatTa adpzannmmim 6ynagu. by kypunma gouMmn xuamat KypcaTuLMHK Tanab Kunvangu.

Mnmnin TeXHUK HyKTan HasapdaH yntpabuHadlia HypraHuL KynnaL SHr uctmkbonm 6ynmnd 6y ycyn katra bakrepuma adodekTvenmnm
KMYUK SHEPTUST CUFUMITUIIMTA peoreHcmanurin 6unan cdapknaHagn. Amanvértaa yntpabuHadlua HypriaHuw KypunMacuHi Xap Xun
YHYMIUIUIA apTe3aH KyBypriapy MYUMIUK CYBNapuHM 3apapCuUsnaHTUpULL YYYH UWNATMLWL MYMKUH. LLYHUHE KMLWNOK Xy»KanurnHu
CyB GunaH TabMUHNALLAA SHEPTrOTEXOBUYM KypunManapuHu Kynnaw 6unaH ep ocTi CyBrapyH1 3apapCcusnaHTUpuLL XXapaéHuHr
3hDEKTUBIUIVIHM OLUMPULLIFa MyHANTUPUITaH UMW U3NaHULLNAPHW OON3apOnununmi katTa axammsaTtra ara. Pecnybnuka y4uyH sHmm
TEXHOMOMsi acocmaa CyB 3apacusnaHTMpuLL OObeKTIapura y4yH oTO3MEKTp TabMUHNAHMLLN Kyprb Ynknnagw.

Kawkagapé sunosat Kamawm tymaHugarm Jlanrap ata do.i. KMwnofmga CyBHM 3apapCysnaHTypyLL YYYH SHEprisa TabMrMHOTUAA
HOaHabHaBBMWI 3Heprnst MaHbanapyaaH donaanaHnLL KTUMOWIN, UKTUCOOUM Ba CMECUI axamusaTra ara. Myommo 6ynvb
aviccepTaums UWKMHWHT MaB3ycuy ywby aonsopb MyoMmMora GorviinaHraH.

TapkuMKOT 06LeKTH Ba NnpeaMeTUHUHT 6enrunanuwm. Tagkukoq oowektv JNlaHrap ata KOparm cyBHu 3apapcusnaHTmpuLL
YUYYH 3HEeprns TabMMHOTUAA HOaHabHABBUIN SHEPrMa MaHGanapugaH dovgananmw. CyB 3apapCuanaHTUpyLL YCYNMHW TaHmaLw.
DOTOINEKTPUK ANEKTP TabMUHOT Tu3umMnapu. CyB 3apapCu3naHnTUpULL y4yH OOTOSNEKTPUK TUMMUHU xpucobnall. Yntpadmonert
ycynuaa sipatraH CyB 3apapcusnaHTypuLL KypUnMaHUHN TEXHUKaBUA kypcaTtkmdnapu. CyB 3apapCuU3naHTUpULL KypUITMacuH1 SnekTp
3HEPrusa TabMUHOT YHYH (POTOINEKTPUK TUSUMMAPU.

OduccepTaumsa UWLIMHMHT MaKcapg Ba Basudanapm.

MwwuHuHr makcaa: Kawkagapé sunoatm Kamawm tymanugari JlaHrap ata do.i. KULLNOFUAA XXoWnaluraH nctebmonuunap (cyB
3apapCu3NaHTUpULL KypurmManap) y4yH OTO3MNEKTP TEXHMKaBUIN e4nmMiap UKTMCOOMI Ba NyXTanur TOMOHMAAH Mnad Ymkapumil Ba
doviganaHuLL.

OuccepTaumsa vuwm TagkuKkoTnapu Basudanapu:

- CYB 3apacu3naHTUpuULL KypunMacuaa arekTp TabMUHOTUHMHE XO3Upru axBonu Ba kenaxarn. CyB 3apacusnaHTMpuLL
KYPUINMaCUHWHT yITpadouoneT TU3VMM YUYYH 3IEKTP 3HEPIrUsi UCTEBMON XaxkMunHKM Baxonaiw. Maexxyn 6ynraH cyB 3apacvsnaHTypuLL
KYPUITMACUHUHT CXEManapyiH1 Taxmnm KUnmL.

- CYB 3apacusnaHTUpuLL KypurnMacuaa anekTp SHeprust TabMUHOTU YYYH POTOIMNEKTPUK TUSUMUHI POaaNaHULLHUHT MyaMMonap
Bynnya TEXHMK-MKTCOOMIN xpcobnalw.

TapKkUMKOT ObEKTU Ba NpeaMeTu.

TapkuKoT 06 bekTU: YrTpadhmoneT ycynuaa sipaTtraH CyB 3apapCu3naHTUPKLL KYPUITMAHMHT TEXHUKABUIA KypcaTKuinapu.
TapgkukoT npegmeTu: CyB 3apapcusnaHTUpULL KypuUIIMacHN SIEKTP SHEPIUS TabMUHOT YYyH (DOTOSMEKTPUK TUIMMITapW.

Mag3y 6ynunya Kuckavya agabuétnap Taxavnu.

CyB Tanépnall >xapaéHuaa KMpUTUnraH xamga tadvuii apaTuinraH cyBa SHT KYN TapkanraH KOMMOHEHTNAaPHW aHUKNALHK §3 nyura
onraH YMyMuin ouamk- KUMEBMIA HA30PaTHM YTKa3WLL pexanaluTypunraH.

CraHgapTaa ep oCTu Ty3Cu3 CyBnapu Ba ep yctuaaru cyB GurnaH TabMuHiaw MaHbanapuy Tapkvbura Kynuaarv Tanabnap KywunraH:
Kypuk konamk 1000 mr/n gaH kyn amac, xnopugnap mukgopu 250 mr/n gaH kyn amac, cynecatnap mukgopu 400 mr/n gaH kyn
amac, yMyMuIn KaTTUKNUMA 7 Mr-ake/n faH Kyn amac.

CrangapTaa xap 6vp aHvK cyB mMaHbacy y4yH CcyB To3anall CXeMacu Ba yHra Kepakiv peareHTniap orngvH yTKasurnraH TEXHOMOMMK
TaAKVKOTNIap acocuaa €Ky yxwall WwWapovTaari KypunManapHUHE Uwaw Taxpubacura acocaH benrmnaHagu.

donganaHuL y4yH CyB Tak€prallHMHE SIHTM TEXHONOMMSINapuHL SpaTuLLAa CTandapTaa KenTupuiraH ep ocTy Ba ep ycTu
MaHGanapuHUHI cuHNapra TakcMMOTW UNMU-aMarnnin axamusitra ara.

BrpuHUM cMHD — ep OCTM CyB TabMUHOTU MaHBanapu KylmMmMmya ULLINoBHU Tanab kunvanan. UkknHum crHg — cyB cudhati 6abau
KypcaTtkmdnap 6ynmnda ctangaptaaH dapk kunuw xycycusatura ara. CyB cndaTviHv SXWwmniaLl YYyH YHM aspaumsanaitupuL,
GovnbTpraL Ba 3apapcuanaHTUpuLL TaBeus aTunagu. YunHum cuHd — 6y epaa cyB cudbatuHm axwmnnall y4yH MKKMHYM cruHdaa
TaBCUS 3TUITAH YoparnapdaH Talkapy 4acTnadkv TMHUKNALTUPULL opKkani ounbTpriaHnWLKM KyLluumda Tanab atunagu, xamaa xap
XN peareHTrapH/ ULLInaTul Kypcatunagw.

Ep octn cyB MaHBanapuHu caHuTap — TEXHUK TEKLIMpULLAA KypunMarapra Ba UWNaTULLHUHT TYFpunurira abtnoop 6epunagw.
Ywby mabnymoTtnap acocuaa vwos 6epunaétraH cyB cudatura cysra uwnos 6epuLl apaéHu Ba CyB KyByp CTaHLMA
OUHOMNAPVHMHI HOKYIam TabCUPMapUHUHE NYKIUMM TyFpUcuaa Xyroca KAnmw MyMK/H. xamaa UgnocnaHUWNapHUHT AMFUNULLIMEG



TYFPY KenaguraH dpakropnap aHvknaHaau.

dakatrvHa nabopaTtopusi Tax MM cyB cudpaTH OOBLEKTUB aHMKNaLura UMKOH 6epaau, YHUHT 3apapnunuriHi xamaa
NbrocnaHnLWHKMHE cudoaT GenrnapuHn KypcaTaaw.

TapkuMkKoTAa KynnaHunraH ycnyonapHUHr Kuckada tTaBcudun. XapakatrnaHuw KOHYHVHWM aHanuTuK ndpoganaluga cTatucTuk Ba
MaTemaTuK ycynnapgaH (uHterpan Ba gudochepeHuman TeHrnamanapuaaH) doongananmnam. SHEepreTuk XxapakTepucTukanapuHm
aHuKnaLuaa oxvpru Hucbatnap yCynu, SHeprusHn MyxuTaa xapakatiaHull KOHYHU Ba BolLka Tabuat KoHyHnapvaaH
doriganaHunauw.

TaaKMKOT HaTMXXanNapUHUHT Ha3apun Ba aManuim axamusaTu. Invnin TEXHWK HyKTau HasapaaH yntpabuHadlua HypraHuL
Kynnaw SHr uctukbonm 6ynmb 6y ycyn katta 6akrepumn 3pdeKTMBINI KUHYMK SHEPTUS CUFUMITUITUTA PEOTEHCU3NIM BunaH
dapknaHagn. AmanuéTtaa yntpaduHadlia HypnaHuLW KypyuriMacuHm Xap Xun yHyMaunuri aptesaH KyBypriapy MUMMITUK CyBapuHn
3apapCu3NaHTMpULL YHYH MWnati MyMKUH. LLIYHUHT KULWINOK Xy>KanurmHy cyB BunaH TabMyHNALLAa SHEProTEXOBYU
KypuvnmManapuHu Kynnaw 6unaH ep octv CyBrnapvHu 3apapcuanaHTypuLL XXapaéHUHT 3hdEKTUBIMIHM OLIMpULLIra NyHanTUpuIraH
WIMUIA U3NaHWLLNIapHU JoN3apbnunuri katra axaMmusitra ara.

Amanuii axammatn. bakrepran ndprnocnaHTUPULLIHK NacanTUPULL YYYH XJopsall, O30HMaLITUpULL Ba yNTpabuHadhia HypriapuHi
vwnaTmw MyMkMH. Ammo By ycynnapHn amanra OLUMpULL, KypyLl Ba MwnaTtuL (XNoprawTupuULL Ba O30HMNALLTMPUILL) KaTTa MOgaui
mabnar Tanab atagu. by epaa yntpabyHadLlua HyprnapyHUHE YCKyHacK KaTTa adp3anura ara, YyHKM Unatl ydyH Kkatta anekTp
KyBBaTUHW Tanab kunMavan. CyB 3apapcusnaHTMpuULL KypunMacuHn TabMUHOTYAA dooaanaHaéTrad (poToaNekTprk Moaynnap
WYUMITUK CYB MCTEbMONYUIapura anekTp aHeprusa Oyinya capdpnaHaéTraH Monusl xapaxaTtiiapyHy Katra caMmap4opyHU KUMKALL
WMMKOH Gepaaw.

TabMUHOT cxemanapuga CyB 3apacu3naHTMpuLL KypunManapu poToanekTpyk TusumnapvaaH ounaH viinatraHga ;okopu 3KOMoruk
achhekTmenunriA katta adpsannurn 6ynagu. by kypunma gouMmn xusmat KypcaTuLMHK Tanab Kkunvangu.

TaAKMKOTHUHT UMM sSHrMNUNK: Pecnybnvka yyyH siHMM TEXHOMNOMS acocuaa CyB 3apacusnaHTupuLL oobekTnapura yyyH
POTO3MNEKTP TabMUHITAHULLN Kypyub YMKMnaau.

OuccepTaumnsaHmn TapKMOMHUHT KMCKava TaBcudu. Juccepraumsi KMpuw kucmu, y4 606aaH Tawkyn TonraH, auccepraums 84
6et 6ocma BapakgaH nbopat. [duccepTaums UWMHUHE rpadovk KNCMU Cranaaa ake 3TTUpUIraH.

Acocui 6enrmnap Ba abpeBuaTtypanap pymxatu

YO- ynbTpacuonet

KM —ko3adbprumMeHT nonesHoro 4encTems
OMY- ymymuin Mmnkpobnap CoHm

DOC- hoToanekTpyk cuctema

DO3I- hoToanekTpyK y3rapTUpuriLL
Q-Tynavpuil koadpLmeHTH

KT- kommyTatop

MH- Ky4naHWLW(TOK) annaHTUPFAY
TB-Lmcppatop



1. Bo6. CyB 3apapcu3naHTUpu1LL YCYNUHU TaHnau

1.1. CaHuTap Hopmanapu 6ynnya MebEpUN XyXOKaTrnapHU MUFAL Ba Tax AU KUNULW

TabvaT CyBUHWHT cUbaTVHWHE YHUHI, CyBAAry MaBXyf KylumnManap KOHCTUTYT Ba XyrK OunaH 6enrmnaHraH xocustnap Tapkubu
OunaH wapTtnaHagun. Tabui cyBnap KyLumMnmManapyu opraHuk Ba HoOpraHukriapra Takcumnadagu. Tabuim cyenyp y €km By ycyn
MLLINoB BepuLL HyKTamn HasapuaaH YHUHr cudbatvHm 6axonawaa Hadpakat Kylumnmanap Tabuat 6ankm ynapHUHr domsnk KUMEBUIA
xonatnapu xam axamusitra ara.

MapkasnaliraH cyB TabMWHOTUAA MHYMMITMK CYBUHUHI cudbaTira acocuirmrimHa tanabnapy MKk Me€puii Xyxxatnapga 6enrmnaHraH:
O’z Dst 950:2000 “Uunmnuk cyBu. 'mrmeHnk Tanabnapy Ba cudpatura Hasopat” Ba O’z Dst 951:2000 “Mapkasuii XyKanmk N4UMmK
CyB TabMUHOTU MaHbanapw. MvreHa, TexHWK Tanabnap Ba TaHnaw TapTmbnapu’.

O’zDST 950:2000 ctaHgapTv MapkasnaliraH CyB TabMUHOTM TUSUMUN OPKamnW KENTUPUITaH UYMMIIMK CyBUra TabimnyKnv
6YNMb, NYNMIVK MYUMITMK CYBM CUCDaATUHM HA30PaTIIOBYM KypcaTkuunap TapkvbvHM Ba Ha3opaT yTkasuw TapTUbnapuHm,
nuctebMonuMnapra MMMMITMK CyBMHW eTKasuLl Ba nwniad Yvkapuv xapaéHuaa benrmnaHraH tTanabnapra ywby KypcaTkMynapHUHD
TYFPY KEMULLIMHM Benrmunanau.

Wunmnuk cyBm aneamMmuk HUcbataa xaBcus, KUMEBUIA Tapkmby Gynmnya 3apapcus xyLbyn opraHonenTuk XxocusTrapra ara
6ynub, pagmaumoH H1uchaTtaH 3apapcu3 GYnuULLIK NO3NM.
3amoHaBuWI TEXHUKa BOcUTanapy CTaHgapT Mebépnapura HucbaTtaH MYUMIIMK CyBU cdpaTvHK SXLIMaLL Ba3uddacuHn evmira
MMKOH Gepaaw.

Kynnga kentmpunraH MUKpOBMONOrvK KypcaTkuynapra acocnaHraH xonga 6y tanabnapHuHr 6axapunumium TabMyHIaHaau:

YMymuin Mukpo6 CoHu — 1 mn. cyBaa 100 gaH opTuK amac

Konu- ungekc — 3 gaH kyn amac

lMaToreH MyKpoopraHnamap — 6ynvacnurim no3um.

ByHaaH TalKapu opraHvnk Ba HOOpPraHWK KOMMOHEHTNap bGynya cTaH4apT YerapaBuii MyMKUH OYraH KOHLEeHTpaumsnapHm
oenrvnanam:

Hutpatnap (NO3) — 45 mr/n gaH kyn amac;

Hutputnap (NO2) — 3 mMr/n gaH kyn amac;

6eHson — 10 MKr/n gaH Kyn amac Ba bolukanap.

O’'zDST 950:2000 “UctebMon cyBu cudpaT HasopaTu rtMrMeHa Tanabnapu’ ga WwyHaanm TabM, Xxua, ronkanvk, paHrnvk, PH -
BOAOPOA KYpCaTKMUM Kabu OpraHomnenTyK KYPCaTKUYNMapHUHT YerapaBuii MyMKMH GYrnraH KkatTanuknapy aHvknaHrad. byHaaH
Talkapy yMmyM1Un MUHepannapu, YMyMui KatTuknuri Ba 6oLuka MyMKuH 6ynraH kuimaTtnapy MebeprallTupunraH.

By epoa ymymnii mykpobnapm, Konv — MHAEKC, Xva, TabM, paHrnunuk, PH Ba 6oluka ogauin nyn 6unaH TonunaguraH comsmk-
KMMEBUI KypcaTKuunap aHuKnaHagu.

CyB cudpatvHm 6enrmnoBYm yuTa rypyx KypcaTkuynapu axpartuniaguw.

A- CYBHUWHI OpraHomneKTuK XycycustnapnHu 6enrmnangurad Kypcatkmynap;

B- CyBHUHI KUMEBUI TapKMOWHM BenrMnoBYM KypcaTkuynap;

B- CYBHUMHI 3anManoMUK xaBpcuanurmHn 6enrmnoB4m Kypcatkuynap.

Yuta rypyx KypcaTkuunapuHi axpaTvil MYMMITVK cyB cudpatura 6ynraH ymymuia Tanabnapra TyFpuy kenagu, 6ynap aca:

1. CyB TVHVWK, paHrcu3 LWYHUHIOEK TabMCK3 Ba Xuacu3 0ynum Kkepak.

2. CyB y3 KMMEBWI Tapkmbum BunaH Spoknu BynuLmn kepak, SbHY 3axapnun KUMEBMIN Mmogaanap KoHueHTpauuscy MNOKgaH 6anaHg
Gynmacnuru kepak Ba 6up kaTop 3apapcu3 mogaanap (temmp Ty3napu, kapboHaTtnap Ba 60LuKanap) aca yHUHI OpraHOMeTPUK
XYCYCUATNAPVHM NacaiTMpmManamraH KoHLEHTpaumsacy 6Ynviwm MyMKUH.

3. CyB anmaemuk Hucbataa xaBdcma Oynuim Kepak, SbHU MNOToreH mogaanap: bakrepuanap, BMpycnap, reflbMyUHT TyXyMnapu
GynmMacnurn kepak.

Cys onuwu xonnapuaa cys bunaH TabMuHnaww madbanapuaaru cys cudatmHmuHr Hazopatn O’zDST “AxonnHy mapkasnaluraH
XY>KanuK-MIMMIuK cyerapy dunaH TabMmHnall MaHbanapra 6ynraH caHuTap-rurMeHyK Ba TeXHUK Tanabnap. TaHnaww kounaanapu”
TanabnapuHu xucobra onvHraH xonga yTkasunagn. TaxnmnnapHuHr xap ovp Typu 6yinya HasopaTt KUNMHaéTraH KypcaTkuynap
pyvixatu cyB OunaH TabMUHNALW MaHOGaUHUHE CUHGW Ba Typu, Maxannui, Tabumin Ba caHuTap LLapTiiapy xucobra onvHraH xongaa
Tyavnagu.

1.2. Nummnuk cyBu 6uMnaH TabMyMHNawWwAaa mwnaTtunagvrad cyBrnap Tapkuou 6yinnmya mabnymoTrapHu UMFULL Ba Taxnvn
KANULL.

Pecnybnvkagaru ep yctv cyB MaHOanapuHUHT CyB pecypcnapyv gesipnm cponganaHnb 6ynuHraH Ba ep ocTu CyBrapm Kyn
BUNOSTNapaa katTvk MuHepannawraH. Ly éunan 6ofnvk 6ynraH xonga pecnybrnmkaHnHr Kyn TyMaHnapy KULLIOK axOonMCUHK
cuchatnm cyB bunaH TabMuHnawga 6up katop KuinHImMnuknap kentmpub yikapmokaa. CaHutapus, rurveHa Ba kacbun kacannukniap
WHctutyTn Xoammnapu npodeccop V.N.UnbmHckuin paxbapnurmaa yTkasunraH caHutap-rurmeHa Tagkukotnapu pecnybnmkaHuHr xap
XWI BUNOATIIapy, TyMaHnapy Ba KWLLINOKNapuaa cyB OunaH TabMUHNALLHM XapakTepu Ba CaHUTap AapaXKaCMHWUHT KECKUH
y3rapywmHu kypcatan. MacanaH TOLKEHT BUNosiTUAA XM cidpaTim ep OCTU CyBrnap MMFUHAUCY MaBXyanurura 6ofnvk 6ynraH
xonga cyBAaH honganaHv caHuTap Lwapoutnapuy etapinm gapaxaga kynan. 80 comsra SkuMH KALLITOK axonucy Kysyp cysnapu
OvnaH TabMUHMNaHraH. TOLLKEHT BMnosTura HucbataH Xopasm BunosTvaa cysaH choiganaHuil WapouTnapy aHya HoKynam: Kkam
COHNKM CyB KyBYypriapu, GBupmyHya rurmeHa ctaHgapTrnapu Tanabnapura xxasob 6epmangnraH KyByp CyBRapvHUHE cudati, ep yctu
CyB xaB3anapuvgaH KeHr dooiganaHuLl, CyB TakYurmuri Ba acocuii cyB MaHbanapuaars CyBHUHI MUHEpParnnalmi AapaXacuHUHL
oMW TeHaeHumscn. KnLwnok axonvcnHn KyByp cyBrnapy GurnaH TabMUHTaHWLW gapaxkacu 2-3 MapTta nact. KopakannofmMcToH
Pecnybnukacu TymaHnapuga cysaaH dovaanaHUWHWHE CaHUTap WapomuTiapu Xopa3m BunosatuaarsgaH xam aHda Hokynamgup. by
canMoknu cyB Takuunnuri Ba Opon geHrnan atpodmaan TyMmaHnap4a kevaétraH YynnaHuLl xapaéHu unaH nsoxnaHaau.

NN NNBUHCKUAHWHTI chrKpmya KULLNOK axornvMcuHW cyBaaH doraanaHuLL LapouTnapuHi rmrineHa MabinyMoTnapuHi Ty3uaa Ukkuta



OMWIHUWHI canduin TabcupuHn nHobatra onuil no3um1. BuprHum omun — cypyHkanu Tapaga Tobopa ycmb bopaétraH cys
Takumnnury, nmpuk Amyaapé sa Cupaapé gapénapu xamaa KMYnk CyB OKUMMapy CyB 3axvpanapyHuHE kamanmwm. by xxapaéH
acra-CekvH ep OCTU Ba €p YCTU CyBIApUHWHI MUHEpanaLlmLLI JapaXacuHu owmwmra onmb kenagu. VIKKMHYmM ommn —
YCKyHarapHWHI CaHUTap-TEXHWUK AapaXaCyHUHI NacTivm xaMmaa CyB KyByprnapu xamaa MapkasnaliMaraH cyB MaHOanapyHuHr
ULNaTUAULLINANP.

1.3 CyB 3apapcusnaHTupuiy ynbTpadumoneT HypraHuWw YCynu.

Oxuprv nnnapga KM4KMHa KALLNOK axorivii MyHKTIIapHUHE apTesnaH CKBaXXuHanapaaH onraH cyB OunaH TabMUHNALW aMmanuéTi
KeHr ommanawTupgu. by cyBnap kynrvHa 3apapnv mukpobnapgaH gactnabku TosanawmvHu Tanab kunnHagunap. bakrepusnapuHm
nacanTMpULL YYyH XJopnaLl, 030Hnab Tosanal Ba yntpabuHadlua HypnaHTupuw donganaHul MyMkuH. AMMO By ycynnapuHm
amanra oLwmpuLL y4yH Kypunuuira Ba dorganaHuilra (xnopnawl Ba 03oHn1ab To3anall) katta capcprniapuvHm Tanab kunvHaau.

Ly navtoa pecnybnukaga mwnab yikapunrad sapapnv MukpobrnapgaH cyBHM To3analga Kyyny MMMIynbCrv 3NeKTpoMarHuT
»apaéHnapHu uwnatunagmétrad yeckyHanapu [3] KALWIOoK axonvii NyHKTNap YYyH Xyaa kummat Ba Kyn 3HeprusHu doriganaHaau.
By ynapHWHI KeHr Xopuii KUnuwmra TYCKUMHITUK KypCcaTAnTW, YyHKW YNapHUHE 3MeKTp 3Heprus TabMUHMIAaLL YYyH KyBBaT Kydnu
MaHbanapu kepak 6ynanTtu. Y3oknaiwiraH nyHKTNapuHu SHeprnst GnaH TabMUHMALW YYYH XaBO SIEKTPY3aTULLNaPUHUHUHE KypUInLL
Ba KyLUMM4a TpaHcgopMaTop NOACTaHLMSANapUHL Ty3UNuLL KUKH WapouTtnapaa, 6y uktncogun 6edonaa Tanbup 6ynaaw.
Kvwnok »onnapaa 3apapnv mvkpobriapgaH cyB To3anall yyYyH yntpabuHadlua HyprnaHvw MaHbanapHy donganaHuira Taknma
KunuHagwn. By TexHukaBui Ty3unuw pecnybnvka yyYyH sHIM Ba KEMWHIM ado3annumknap ara bynagw:

- 3apapnu bGakTepusinapnHmn 3EEKTVB NYKOTULL.

- MacT BOMTMM KydnaHuwaaH 6y yCkyHanapuHu ULLINaw MMKOHUSAT.

- aBTOHOM 3Heprnsi GunaH TabMUHMALL YYYH KarTa TUKNaHyBuYM MaHbanapuaaH (potoanekTpuk batapesnap, LWamorn SneKTpuK
CTaHuusanap), Xxam Au3enb-anekTp BocutanapuaaH donganaHuL.

By Tmanmnap adpcpexTvB donganaHuL yu4yH aBTOHOM SHEPrUs KanTa TUKMaHyBYM MaHbanap acocnaa TabMUHNALW YYyH 3apaprm
MUKpobrapgaH CyB To3anall Ty3UMULLNapUHWHE ONTUMan CXemariapH/ Ba KOHCTPYKTUB NapameTpriapvHyHI 6enrmnatl kepak
oynagw.

LWyHpan Gornuknap yptacuaa pecnybnvkaga aHeprusa TabMuHNaLL KyeLl TMaumMniapu katra noteHuman cababnm upuHym
HasOaTaar xanb kunantu. Kavta TyknaHyBYvM MaHOanapHUHT y3aura XoC XyCyCUATHU MUITHUHT 4aBOMMAA KyELUHWHI Ba LUaMOor
KyBBaTHWHI HOY3rapMac KeNULIMHM Xap XWIT BUIOATIIap YYyH ONTUMan €4ULLInapy: LUAMOSTHUHI TE3MNVKHWHI eTapiuivk mobanHmuaa
KOMOMHaLMsANaHraH KyEL-luamon Ty3unmL sipatuiv, €K1 aH4a MMpYK YpHaTULLTap Y4yH (OTOSMEKTPYK DaTapesinapHuHr gusen
reHepatopnap 6unaH kywima corganaHu 6ynagunap. by onamaoa 60p MKNMMUA MabnyMOT acocuaa pecnyOnuKaHUHT BUNOSTRap
6ynnya 3apapnu MukpobnapaaH cyBHU ynTpabuHadila 6unaH To3anall 6yinnya KyBBaTHUHI TabMUHMNALL MaHGanap 6unaH
YPHATULLNAPHUHT CaMapAOPITUIMHUHT UKTUCOAMNIA acoCnallnHM Gaxkapunuil Kepak.

Ovcceptaums Kawkagapvé BUNnositaa KULMOK ALWOBYMIIap yYyH KanTa TuKaHyBuM maHbanapvgaH donganaHmb cyBHM Tosanal
TU3MMUHW UWnab Ynkapuwra 6asmwnadrad. uvmnuk cyBHM To3anall yeynnapHu Taxnun KunraHga yntpabuHadia
CTEPUNMU3ATOPHUHI TU3MMW YHYH (POTOINEKTPUK MOAYNNapAaH 3rekTp KyBBaT TabMUHOTY TaHNaHraH. by donaanaHuwHUHL
copganvru, nyxranuri, caMmagoprivri CMHrapu Ba Hapx 6yrnya 6oLuKa TEXHVK euuMnapuaan Kypa MabKynpok. Tuavim
KOMMOHEHTIIAapHWN 3MEKTP TabMUHOT, TpybonpoBoanapHW, hunTpriapHi, CaknMauraH yYmpyL KnanaHvaad Ba pesepByapaaH nbopar.
BvpyHuM 3apapnu MmrkpoopraHvMaMmnapgaH To3anaw yeynunum Jlym Mactep nwnab yvkapunrad. CyBHY Kepakiu xapopaTtura ucutuL
yCynuHu nactepusaums aeb HomnaHraH. CyloknapHu nactepusaumsacu 6anaHg xapopar onanaa aH4a KMcka BakT YYyH Y3yH opanuk
Gynnya aH4a nacT xapopart LwapouTtuaaH adsanuriv 6enrmnarrad. Agabwértaa [4] kypcaTtunraH, xap 6up 3apapnu opraHuaMmnap
ynampuLl ydyH cyB 65°C raya onmu MYHYT AaBoMUaa UCUTULL Kkepak. TaxmuHaH, cysnap 80°C ga 6 MuHyT ncvutmiw fasommuaa
CYBHW MacTepu3aums kunagn. PuntpaumsHuHr TanabHomManapy nactepusauusi ydyH 3Hr kam Ba 3appa YYKULLIHUHT onvd
Tawnawnapy KYMHUHI Ba OPraHnK MaTepyanHuHr YeTku yopa 6ynmnya tanab kunvHagm.

MacTepusaumaHUHT TM3MMK KyELL KornnekToprap acocvaa b6axkapunagun. Konnekrop 3ameeBuk KoHurypauus Typuaga tpybagaH
TanépnaHaaun. bow cabab 6y koHGMrypaums 13acMHUHI BUpnukka aHya GanaHg xapopart y3rapulliHu TabMuHNaHaau. Xucobnatu
COXacu KyeLl KONMeKTop Y4yH - TaxMuHaH 2 M2 Ba bGaxonap byvnda Kyéw nHconsiuusi onguaa 600 Bt/m2 11,3 nutp/coatra
WYMMITUK CYB TanéprnaHaoun. VW BakTvHM YpTaya KyHura by aapaxaga KyEew MHCONaumsHuHN 6 coatra acocra onuo,
KOINEKTOPIAaPHUHT to3ack TaxMuHaH 60 M2 rada kepak 6ynagu. KyéLw nactepmsaumnsiHiHr adp3annvKiapy SHr Kam SreKTprK
KOMMOHEHTNapHW, UNTPaLMSHUHI YeKNaHraH 3apypaTtnapHu Ba xammabon axTméTtnap cepkatHos 6ynagu. by éHpgawni
atpsannurira kKapamacaaH, HOKynamnmknap xam Kyn:

- YPHATULLHWHT aH4Ya GanaHg, Hapxu,

- (hakaT KYHHUHI gaBoMuaa donaanaHnl CyBHUHT YMKMLLaa

- aHya BanaHg xapopaT Wwapoutuga bakTepusanapHUHT ycuLlra caknallHUHN pesepByapaa KymMaknaiijira annangm.
YntpabvHadilia cyB cTepunuaaumsanall TMsuMm yuyH ynrpacumoneT 6akrepmumg YAPOFUHNHE EPYFNUIVHUHT NapamMeTpriapuHn: 254
HM TYNKUHHWHT y3yHnurn Ba 40 000 BT/cM2 sHr kam gosanall, - Tanab kunuHaau [4]. YnTpadpuoneTt HypnaHuL, 3apap
MUKpoopraHmaMnapHUHr JHKHK By3anb Ba nHaktne BaktepusinapHy FOMLLIOK CYHWMO cyBHM To3anagu. by Tuaummaa keimnHrm
acpsannumgaH nbopaTtku: pe3epB baTapesinapvaaH dovaananmb, SpoKNUITMK CYB ULLINaL y4yH coatnad KyHAay3rn EpyFnumm
YyeknamaHraH, ylwaHaa nactepusauusiHiHr yCynmaa CyBy eTapiu EpyFnnK HypnaHuw Nantaa KyYHHUHT 4aBOMUAA KUNMUHraH 6ynagw.
AmMO, ynTpabuHadLa sHr axwy duntpauysra Ba MyHTa3aM Xusmar KypcatuiinHmn tanab kunuHaau. LyHWHr yuyH Tawky KyseaT
MaHbaHW ypHaTULLIKM Kepak Bynaaun. YntpabuHadlla TUSUMHUHT 3NeKTP SHeprust uwnad Ynkapuyil aneMeHT oTo3NeKTp
mMoynnapaaH, 6atapesinapdaH, FKHUHI KOHTPOIepaaH Ba XaBhcuanvk OOLLKAPULLHWHE KyLUMMYa BocMTanapvaaH noopar.
YnrpabvHadwa TM3MMHUHT 6oL ad3anium yia nbopar, opTvkKda KyBBaT batapesnapga Kyn KyHMapHUHT JaBoMuaa aXTUET
KunuHaau Ba BynyTnm xaBoga (POTO3NEKTPHUHI KyBBaTHWHI reHepauusiHi YeknaraHga cporganaHagun. YntpabuHadplia ycynmaaH
dorpganaraHga gactnabkv unbTpaums gapaxacu cyBaa 3appanapHUHr 5 MUKpOHOaH katta 6YnMacnurmHi rapaHTus kepak, YyHKK
3appaHVHr Xamma to3anapu yntpabuHadLia EpyFrmkka CoNMHraHuHU Tanab kunuHaam. bow Hokynanuknap 6y Tmanmura -




KeNMHYanuK 6y OUNTPHUHN MyHTa3am XM3maT KypcaTuiim Ba aHya 6anaHg MMnnuk akcnnyataumoH capdnapuHy Tanab kunvHagw.
YnTtpabuHadoLua CTepunmn3aTopy Ba YHUHT BoLLKapuLl Tammriapm TaxMmnHaH 20 BatT kyBBaTUHM MCTEBMON KUNaam; TU3UM y3MyKeus
XapakaTt y4yH 3Hr kaM aHeprusa 480 BT-coaT kyHura tanab kunuHagu. byHaaH Tawkapu, 6atapesinap 80%-mm1 YyKyprimKka FoKHM
TYLWMpUWHWHF 6enmmnandagn. 1.1 pacmaa yntpabuHadlua 3apapnm MyukpobnapaaH CyBHM Tosanall Ty3unuL y4yH (hOTOSMEKTPUK
OartapesinapgaH sHeprusi TabMMHNAL yCKyHacu KypcatuiraH. Tusum 50 cboToanekTpyk mogynnapHu dorganaHagn. Tusum yuyH
XKOU3 MaKcUMarn Ky4naHUWHWHE nacanTmpumwm 2% AaH Kyn 6ynmacnurura TaHnaHagu.

Pacwm 1.1. YnbrpabuHadlua yCcKyHaHWHI KOMMOHEHTNapW.

2. 606. DOTOINEKTPUK INEKTP TAbMUHOT TU3MMMAPW.

2.1 POTOINEKTPUK INEKTP TAbMUHOT TUSUMITAPUHUHT Typrapu.

ABTOHOM TU3VMITAPW 3NEKTPY3aTULL NNHUSAAH Y30KNaLluraH OObEKTNapuHK 3nekTp TabMuHOTMAA dhondananunaaun. WyHpan
LapouTtnapua oTo3MNeKTp Tu3MmMnapuaaH donganaHnium camapanu, YyHkn 1 kBT-coat aneKTposHeprustHHT HapXu ap30HPOK
oynagun. AstoHom TuaumnapHuHr 0,01...100 kBT KyBBaTUHMHI YeTnapda nwnab yvkapunagun. CTaHumsHUHE cxemacu 2.1 pacMaa
KypcaTumnraH.

WKknHYM Typ CTaHUMSAnapy caHoaTt aMeKTPUK TapMofFura ynaHraH. bynap uvkapunraHd KyBBaTHU TYFpU CaHOaT TapMOKKa uwnab
ynkapagunap. by TapMok xam KyBBaTra Tynnarvd Ba TakcumnoBum 6ynagn. buHonapHuHr Tomnapuaa Ba gesoprapvaa ypHaTtunraH
WyHAan TmauMnap, GUHOHM Y3uHU Ba Kyrmnaarnm UcTbeMon TUrM3 coatnapuaa SHeproaedm LMTHA KoMMNeHcaumsnaLl rekTp aHeprusi
OunaH TabmuHnaHagw. WyHgam cTaHUMSIHMHE cxemacy 2.2 pacMuga KypcatuiraH). KKMHUM Typuy CTaHUMANapHUHE KyBBaTK O1p
HeyTta MBT ra eTuwIn MyMKUH.

ABTOHOM (POTOSINEKTPUK TUIMMITAPHUHI aCOCUM KOMIMOHEHTNAPUHN Kyprnd Ynkamms.

Kyéwnu mogynnap - xap 6up hoToanekTpuk TUSUMUHUMHI aCOCUIA KUCMUW. DHF KaTTa OMManalLTMpuLLl MOHOKPUCTaNuK EKn
NONMUKPUCTanNNMK KpEMHUIA aNeMeHTnapuaaH KUnmMHraH KyéLl mogynnap >ow onra. Kyéi anementnapu gymanok (100, 125 sa 150
MM auameTpu) éku kBagpatim (82x82, 100 x 100 ékm 125 x 125 mm) Oynuim MyMKMH. OrieMeHTnapHuHr kyseatu - 0,9...2,7 BrT.
Kyéwnu mogynnapu ogataa epgary donganaHvl CBUHEL-KUCTIOTanm akkyMynsTop 6atapesnapHn 12 BoNT HOMMHAI Ky4YraHuwmn
OunaH 3apsigka yvyH Tysunagu. byHaa keTma-keT 36 KyELl anemMeHTnapy ynaHaaum. Xocun OynraH nakeT kyTapud TypyBYM TasH4
TY3UnULIMra MaxkamnallHy eHrmnnaTupagurad anoMmHnin pomra kynmnagunap. Kyéw mogynnapHuHr kyesatu 10...300 Bt
KaTTanurn 6ynagw.
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2.2 pacm. CaHoat TapMofv BunaH ynaraH poTO3MNEKTPYK CTaHUMSIHUHI CXemacu.

LyHoar mogynnapHuUHE SNEKTPUK NapameTprapuy BonbT-amnep TascucpHoMaaa 6enrmnaHagn. by TexHuk TaBcudHOMa ctaHaapT
(Standard Test Condition - STC) wapoutnapuaa onuHagu. byHaa kyéw pagnaumaHuHr kyesat 1000 B1/mM2, anemeHTnapHuHr
xapopatu - 25°c Ba KyéLl CrneKTpHUHr 45° wnpotacy - (2.3 pacm).

Ky4naHWLWHWHE YK BrnaH YMSUKHWHE KeCcULLraH HyKTacy FoKnaMacmu3a HPULLHWMHE KyunaHUWnMHK Voc, TOKHUHT YK BunaH - kucka
TyTawyB TOkv BunaH /sc 6enrmnaHaan.

By pacmaa xaM HKHUHI KydnaHuwaaH 6ofFnaHraH Kyéw modynaaH TopTvb onmMHa&TraH KyBBaTHUHI YASUFU KEMTUPUITTaH.
MogaynHuHr STC Wwapoutnga aHr kaTTa kaTTanvkaaH HoMYHan KyBBaTy aHuknaHagn. Makcrman KyBBaTtra MOC KyYnaHULLIHWHE
KaTTanurm Makcuman KyBBaTHUHI KyudnaHuwn Vimp (MWYu KyunaHuw) Ba MOC TOK - MakCuMars KyBBaTHUHT TOK /mp  (MLWYn TOK)
HOMMaHagunap.

36 anemeHTnapgaH nbopat 6ynraH Modyn y4yH ULYWM KyYNaHWULWHWHE KaTTanurm TaxmuHaH 16...17 (0,45... 0,47 B/anemeHT)
xapopaTtu 25°C 6ynranga 6enrvnaHagn. Kyunanuw 6ynmda WwyHaanm famnaraH katranuri Kyéw HypriapugaHd éunaH ncutui
AaBOMMAA MOZYIMHVHT ULLYM KyYNaHWULIHWHE NacanTypULLMHA KOMNeHcaumsanaw yy4yH kepak. KOknamacus topuil KyynaHUWHUHT
Xapopart koadpduumeHT KpemHuia ydyH ~ 0,4 %/rpagycra Teriwnu.

TokHWHI xapopat koadpbdpmumeHTn - wkobun (0,07 %/rpagyc) 6ynagn. Hypnanvw yarapuw mobaviHnga MogynHUHT ioknamacus
FOPULLHVHT KyYraHWLWK Kam y3rapaau. byHaa Kucka TyTallyBHUHE TOKM TYFpu MyTaHocub anvpbolwnaHagn. Kyéw moaynHuHr @K
(dhorganm nw koadpdprumeHTn) makcuman Kyessat STC WwapouTaa Tyllagmrad YHUHT ro3acura HypriaHULWHWUHT YMYMUIN KyBBaTura
HUCOMéTnaaH 6enrvnaHagm, Ba 11...15% ra Tervwnm 6ynagw.

Moaynnap Kepaknu KyBBaT Ba MLLYN KyYNaHWULLMHW ONWLL YYYH KeTMa-KeT ékv napannen bupnawmvpmnb iobopaaw. LLyHaan
POTO3ANEKTPUK reHepaTop Ty3unaan. eHepaTopHWMHI KyBBaTW OMMUIA MOAYIIap KyBBaTNaPVHVHE XXabMUAAH KUWYUKKPOK, YyHKN B1p
XN MOAYNnapHUHI TascucpHoManapuaa gapkv cababuaaH (KenmwmMoBYMIMK) TM3MMuaa KyLummya mucpodnap nango 6ynagw.
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2.4 pacm. Xap xun atpoh-MyxuT xapopatnap y4yH tokaa KyBBaT YCULLHUHE KydnaHuwira 6oFnmnuknmm.
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2.5 pacm. ®OTO3NEKTPUK TUUMUHI FEHEPATOPHMHI Ty3UMULL CXEMACH.
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2.6 pacM. AKKYMYSITOP XaXKMUHUHT (HOMUHAMN KaTTanvkaaH qoous) areKTPCU3NaHTUPULLHHE Xap XU YyKYpPrvK y4yH Uinab
GepunraH 4aBOMUIANVK MUKOOPWUra GOFMMKIAMA

2.1 xagBann. Kyélw moaynnapHWHI acocui napameTriapu.

Yrnuamnap (yayHnurm, FOknamacms Kncka
KyeBatu,

Typu Omvpnvru, Kr | KeHrnurn, 6anaHgnuri), BT FOPULLMHWUHT TyTalys

MM KyunaHuwm, B TOKN, A
PVM-10 1,8 510 x234 x30 8,5...11 21,6 0,6...0,65
PVM-15 3,5 508% 410 x30 14...18 21,6 0,9...1,05
PVM-20 4,0 527x 450 x30 17...22 21,6 1,2...1,3
PVM-30 6,0 975 x 410% 30 28...36 21,6 1,9...2,1
PVM-40 6,5 970% 450x% 30 34..45 21,6 24..2,6
PVM-50 7,7 970%x595x% 30 42..55 21,6 2,8...3,2

KaHuya mogynnap reHepatopga nyxtapok TaHnaraH 6ynca (MogynnapHuUHT XxapaktepycTvkanapaa dapky KMdavMkpok bynranga),
LWYHYa KENULLIMOBYMIUK Ba ncpodrapumnuknap kam éynaau. MacanaH, yHTa MogynnapHUHr keTMa-keT dupnalutmpuamaa
TaBcvcpHOManapHuHr doapky 10% 6ynranaa, ucpodpriap TaxmuHaH 6% nbopat 6ynagn, 5% mm dapky yuyH - 2% rada kamasgu.
Mogyn (Eku MOAYMHWHT 3MeMEHTNapK) cosa Tyluranda reHepaTopaa KkeTMa-KeT ynalga «Mccuk Jor» addoektn nango 6ynagw:
cosiga 6ynraH mogyn Golka HypnaHaéTraH MogyimapHUHE MWNab YikapunraH KyBBaTHM Tapkanuwm 6ownangy, Tes ucuiam Ba
Oy3ununb konagw.

By adbpexTH GapTapad KUNULL y4yH xap 6up Moayn (€K YHUHT KMCMK) BunaH WyHTNn Anoa napannen ypHatunagu. dvog
WKKMTa4aH Kyn Mogyn CoHmaaH KeTMa KeT ynawga kepak 6ynagn. brniokaga kunaétran guog xap ovp keTma-keT ynaraH
MOZYNMapHUHI KaTopura XaM KaTOPHWHI KyYnaHULWLWHK TeKUCNaLl y4yH yrnaHagu. Xamma gvognap ogaraa yam MoaynHUHT
BupuKTUpYBUM KOpOobKaaa xowvnawaaun. eHepaTopHUHr cxemacu 2.5 pacmaa kypcatunrad. Mogynnap nynatnapga ékv anoMuHnm
TasHY Ty3unuwinap epga éku tomnapaa, buHonapHuHr dhacaanapia ypHaTtunaam - Ba xam ToM Enuil ékn caknarud matepuan 6ynmd
doviganaHagw.

"eHepaTOpHWHI BONbTaMnep Yn3nFK yila aroHa Moaynaek kypuHagu. KOknamara ypHaTunraH reHepaTopHUHE ULLIYKN HyKTacu
MakcMMan KyBBaTHUHI HyKTacu OunaH 4ovM TYFpU KenMamau, YyHkM Oy HypraHuLL Ba atpodd-MyXMTHUHT XxapoparT LuapouTrap4aH
6ornuk 6ynagwn. LyHaan roKNnapHUHE yNaHULWKM, MUCOS YYYH 3MEKTP MOTOP, TU3MMHMHE UYMW HYKTaHW 3HT KaM €KW HYITHUKWN KyBBaT
coxara cypvHaam Ba MoTop toprusunmangu. LLyHUHr yuyH KyELl aneKTpyK TU3MMITAPHUHT KEMUHIN MYXMM KOMMOHEHTU - KyELUunm
MOZAYI 10K/ BUNaH KeNULUITUPraH KyynaHWULLIHUHE y3rapTupysunnapu 6ynaau.

Makcuman KyBBaTHU onu y4yH perynatopnapuy. Ogataa 6y perynatopnapia MakCMMyM KyBBaTHUHI KUAVPYB NMPUHLMNN ULLIYN
HYKT@HVHT >XOMMNaLUMHVHI KMCKa OaBpUA y3rapyiniapy amanra owmpaaun. Arap acboOHVHI Yvikiwaa KyBBaT Kynavica, Miwym
HYKTaHUWHT oin By nyHanuwmnaa kenvHrim kagamuaa ysrapagu. Jovmo wyHgan tap3 dunaH Mmakcvman KyBBaT OfuLL YYYH 10K
opTaguraH TaBcvdoHOMa onTMMannaliagn xamaa kam HypraHuw wapoutnaa akkymynsatop 6atapesHn sapsgnail YYyH KeHr
OVHaMuKa ananasoHaa Ba TOKHUHE MMMYSCIapHUHT LWaKMaHTUpULLAA POCTNALUHUHT UMKOHM TabMuHNaan. by ogamn anroputm
TE3-Te3 ULIYN HYKTAHWUHI CUIHKULLHWHT TakpoprnaéTraH NyHanuLnNapHUHT (EMFOH MyHanuwnapga CUimkuL kagamnap 6aprapad
KAWL yvyH) éanab onuw ounaH Tysatunagn. by annpbolnaétran HypraHuw WapouTriapaa Myxum YpuH TyTagu.

PerynaTtopHuHr uvkuwga yarapmac TOKHUHI UMMYICcrnapy WaknnaHaaun. bynapHuHr keHrnurn Ba Yactotacy Oy nanTaa Kyénm
mMoay”n 6unaH uwnab yvkapunraH Kyseatura 60Fnvk 6ynagu. Arap MOAYMHUHE ULIYKU KyUNaHWULWUAAH FOKHUHT ULWIYKW KyYiaHWLWn
KMYMKPOK OYrica, MOAYMHWHT KUCKa TyTallyB TOKM OMnaH ConuwiTUpraHga tokHWU YpHaTUO TOKMAapHUHE KaTTa KUAMaTnapHW onuLu
MyMKUH. PerynsatopnapHuHr ®UK 0,85...0,95 TeHr 6ynuiumnHm xmcobra onuiu kepak. 36 anemeHTnapgaH inFuiraH Moayn vl
MobanHuaa atpod-MyXUTHUHI XapOopaTHUHT NacT kKuAMatnap yyuyH 12 B kyunaHuwnm akkymynatop 6atapesira perynartop KyBeatvaa
3Hr KaTTa TyK 6epagu (2.6 pacm).

Akkymynatop 6atapesanap. Kyénu moaynnap 6unaH vwnab ymkapunraH KyBBaTHU Xap Xun LLaknnapaa caknawl MyMKUH:



- ANEKTPOXUMUK aKKyMynsiTopriapaa KMMEBUIN KyBBaTY;

- pesepByapriap4a CyBHUHI NOTeHUMan KyBBaTy;

- VICCVIKINVK akKyMynsiTopriapa UCCUKINWK KyBBaTu;

- annaHaéTraH MaccanapHUHI KUHETUK KyBBaT €kn 6ocunraH XxaBoHUHI pe3epByapnapaa.

POTOINEKTPUK TU3MMITAP YUYH INEKTPOXUMUK akKyMyrnsaToprap Kynpok TyFpu kenagu. YyHku Kyéw moayn vwnab yukapagw,
NCTEBMONYN 3Ca akKyMynaTopaa faMnmauraH 3neKkTposHeprusiHu nctebmon kunagn. ICTUCHO - cyB TabMUHOT YUyH KyéLl
cTaHuusanap, Oy epaa KyBBaTu NoTeHUMan LWaknga CyB pesepByaprapaa caknaHaéTraH xornga. oToanekTpyk Tusumnapm
KYPFOLLNH-KCIIOTany akKyMynsiTopnapvHi dooriganaHagvnap.

AKKyMynsiTopriap TaHnaw 6yrnya acocui wapouTnap Kyngaru:

- VLWHVHT UMKn pexxnmMra 6apkapopnury;

- YyKyp pa3psg Ymgall XyCycusitu;

- Y31 3MEKTPCU3NAHTUPWLL NacTIury;

- 3apAOKaHWHE Ba SEKTPCU3NAHTUPWLL LLAPOUTIapUHM By3unuiira éHgoLwmnmMacnvni;

- MyCTaxKkamnuru;

- XM3maT Kypcatuwaa cogaanuru.

Kyumanu (ékvn gaBpnu axpaTtunaérraH KucMmnapuaaH nbopar) KyeLl TU3UMMapHUHE MyXUM napameTprapu - 3udnmru Ba
repmeTuknurn 6ynaaum. by TanabHomanapra Tyna Yopaga dryfit Ba AGM (LumMmunraH anekTponuT) ékn pekoMoOMHaLMOH
TexHornorvanap 6ynvya nwnab YikapunraH akkymynaToprap KoHavpagunap. Ynap akcniyaTtaumoH capdhriapyHu nyknuri ounax
XapakTepraHagy Ba curumMniapHuHr 1...12 000 Amnep-coatnap anana3oHuHu 6epkutagn. By xap dup uctebMonumnapHuHr
TanabnapuHv KOHAMPWLL UMKOHWHK Bepaan. 3apsaka mobanHnaa akkyMynaTopAaaH aXkpaérraH ra3 YukMaviau, Ba LWYHWHE YYyH
3nNeKTponuT capdraHMamamn Ba xusmaT KypcaTuil aXTuéx Ttanab kunuHmanaun. Mucon yuyH FIAMM (Utanus) dompmacuHuHr SMG
aKKyMyrnsiTopniapu Cepusic pekoMOrHaLUMoH Ba o44MIN o4nK BaTapesinapHUHr TpyOkacMoH mkobuii nnactuHanap unaH
TEXHOMOMSNAPHUHT acp3annuknapyHm GupnawTmpaguw.

AkKymynsTopriap Kynugaru xycycuatnapura ara:

- XM3MaTHUHI JaBomuii myaaatu -15 nn;

- faspun TapTnb Bapkapopnurn - 1200 umMknuaaH rKopy;

- OyTyH JaBoMMI MypaaT gaBpyaa Xm3maT KypcaTuLLM KepakMacuvrm;

- aXpanub YMKKaH ras kKamnurn (CypbMacma KOTULLIMA Ba rasHy MYKM pekoMBMHALMOH TexHonorvsaaH donganaHu Tydanmm);

- toprm3unb bopuLL-Co3NaLl ULNapy MaeXxyd 3Macnurm;

- Y31 anekTpcusnaHn - TaxMuHaH 3% onga.

LWyHpai Typ akkymynatopnap Ba 6atapesnapHuHr Hapxu 150+250 $/kBT-coaTtHu Tawwkvn atagu. LyHUHr yuyH 3apyp nanTtoa opaui
CTapTeprv KypFoLUMH-KUCIOTanM akkymynsitop 6artapesnapgaH (25...35 $/kB1-coat) doiiganaHiw mymkuH. LyHaai
GaTtapesinapHuHr KyéLl CTaHumsi Tapkubaa dponpgananvw MmyagaTtv - 3...5 nunnapaaH okopu amac. LLUyHUHE y4yH CTaHUMSHUHT
donganaHnw mygaatmaa (15+20 nun Ba yHaaH tokopuy) batapesinapHy anMaluTupuw kepak 6ynaaum, xamga 6artapesHun xuamat
KypcaTuwm Ba 61UHO acboB-yCcKyHanapuHUHI captm KyLumnagu.

Arap xv3mat KypcaTULLHU UCTEBMOMYM 3K KUnnb (LWyHAam boToaneKkTp aHeprusigaH doganaHu MobanHnaa anekTp TabMUHOT
YYYH y30KOa anoxuga TypraH siwaw y4yH 6enrmnaHraH 06 beKkTnapHuHr YTkasca - YPMOH y4acTKaHWHT, Jadanap, CoKYM yidanap)
WwyHra 6atapesnapra yxwall KeHr TapkanraH MabiyMOTHU 3bTubopra onmb, ynapHUHE Kynnawm Kyew cTaHumanapga ypuHnamp.
AKKYMYnsiTOpiap Kepaknm ULLIYM KyuraHUL ONULL YYYH €KUM akkyMynaTop GatapesnapHy nocneaoBaTtenbHO OUpUKTMpaHaau.
ByHpa:

- Ykapunrad 1 nwnab YkapyBYMHUHE akKyMynaTopnapgaH outra Typy KynnaHaaw;

- anpuM KMCcMnap4aH TapMoK KunMacaaH xamMmma akkymynstopnap 6vp Baktaa donganaHunay;

- Ynukapuw caHacuga 1 ongaH owwmk chapk GrunaH akkyMynsTopriapHi 6utTa rypyxra Gupvktmpmaigunap;

- alpyM aKKyMynaToprapHUHE xapopaT TadoByTHM 3°C KaTTanurgaH Kyn TabMuHNaHunaou.

AKKYMYNSTOPMApHUHT XM3MaT MyaaaTUHN Y3anTUpULL YHYH ULLHWHE AaBpui TapTub 6ynraHaa KyEw Tuaumnapaa Yykyp paspsigHu
KMPrM3macrnuk MyxmmM. PaspsagHuHr gapaxacu paspsagHUHT YyKyprnvk 6unad dod akkyMynsiTOpHUHI Bupop xycycusTtra ara 6ynraH
douanapga curm 6unaH udpoganaHagn. 7 pacMaa KypcatunraHgek, akkyMynsaTOPHUHE CUFUM Kapamnur (HoMmMHanaaH
dounsnapaa) AaBpriap4aH paspsagHvHE xap Xuim YyKyprivk onguaa kapamnukaa nwnab unkapunrad mukgopgaH (fiamm gs typ
akkymynsropnapu) onmb KenuHraH.

UyKyp aneKTpcmanaHuwaa akkymynstopnapgaH cdorijanaHuill ynapHM aHya 3vd anMalutrpuilra Ba Xm3mar KypcaTtuiira xamaa
MyBOGMK TUSUMUHUHT KMMMaTalumira apypaTt kentmpaau. KyEL Tuaumnapaa akkyMynsaTOpfiapHUHE SNEKTPCU3NaHunLL
yykypnukHu 30...40% fapaxaga vHtwiagn. byHaa KyBBaTu NacanTUpULLM YYYH HOKKU Yaupunaaun €kv Kkatta cusumm bunaH
akkymynsaTopriapugaH donganaHinagn. LLyHuHr ydyH 3apsgka Ba onTyMan pexXvMITapHU TaHnall KapaéHnapHn 6oLwKapyLw yyYyH
KyELL SMEKTPUK CTaHUMSIHWHI Ty3UnumLLra akkyMynsitop 6atapesHuHI 3apsifKa-3nekTpcusnaHmLL KOHTPOepnapHn Maxoypui
Knprusunaau.

3apsigKa-anekTpcuanaHnw perynatopnapu. 3apag perynsatopHUHT Hapxy OyTYH TU3MMHUHT HapxuaaH 5% vbopart, NekvH 3apsag
PerynaTopuHUHr cudpatmaaH yHUHr nwmv 6oFnvk 6ynagun. batapesHu opTukda aneKkTpcM3naHuLLgaH XUMOS KUMKW YYYH, KayoH
BaTapesHVHr KyunaHuwmy NacT gapaxara TylraHga oKuHK yumpu kepak. KyunaHuw 6enrvnaHraH gapaxara KytapunmaryHda
FOKMHM ynaHuLL Kepak amac 6ynagu. Xosupru Baktaa Oy gapaxanapHuHr kuimatnapy dynnya svuoonsatnm ctaHgaptniapy 6op akaH.
Ynap 6enrvnaHraH 6atapesinapHuHr TyaunuwngaaH, nwnad YMkapuLl xxapaénngaH Ba 6atapesnapHUHT XM3MaTHUHT MyanatvaaH
kapam bynagunap.

PerynatopnapHuHr 6ab3v Mogennapga ToByLw curHan donganaHunagn. by 6vpuy dovganaHyBumra IOKHUHE Te3 y4mpuLl xakuaa
xabap kunagn. HKOKHWHI Ha3opaTHU yYMpPULL Kyrra oua Myrpkannawm myMkuH. batapesHu kavita 3apsigkagaH XMMOS KUMNLL Y4y H
3apsiAKaHUHT TYFaTULLMHUHT KyynaHvwm 6yrnda 3apsanoBym TOKMHU Yeknall kepak. KyunaHuw 3apsigHuHr kantagad GownaHmm
KuAMaTura spyiMaryHya nacamvum eounangu.

AManvéTtaa 3apsoHvHT TyraTuL Ba KavTagaH GoLwnaHuL KyudnaHUWMHK TaHnall - Tyna 3apsigHyHN TabMuHNaww opacuga (6anaHg
Ky4JTaHULL YYYH SNEKTPONUTHUHI 3ypanTvpunrad OyfFnaHniv) Ba 3apsaHVHT eTapiv Aapaxara eTMacivm (3neKTpoanapHUHL



3aHrnaLln Ba CyBHUHI UCTEBMOMNM ONULL YYYH -MacT KydnaHvwnapu) Gutuitmpys kapatunrad eqniumn. KudkuHa tmanvnapaa
3Heprnsa yTa nctebmMorra nyHanuwm 6op (kanta 3apsgkara amac). LUyHUHr yuayH kavita 3apsiaka xxous 6ynagn (CyBHUHT 6anang
MCTEBMONM) Ba 3apsad TyraTULLM KaTTapok KydnaHuwimnaaH chorganaHm kepak.

Baban nwnab YmkapyBunnap perynsatopHUHI OyHKUMANAPHWHE Tynnammura akkymynstoprap 6atapesaa KydraHuwHm
TEeHrmawTMpuL, ydyH GollkapunaétraH kanta 3apsigka kuprudagunap. Kanta sapsgka 2,5 B/anemMeHT JoMun KyunaHuiwaa xap ovp
YYKyp 3neKTpcusnaHuaaH kelvH Ba/éku xap oup 14 kyHmnaa 1..5 coat gaBoMuaa yTkasuw kepak. Kam xuamar kypcatraH Ba
Xu3maT KypcaTmaraH akkymynstop 6atapesinapaa OowkapunaétraH kata 3apsgka yTkasuw keparm nyk.

Xamma ongvH KypcaTuiraH KydraHULNapHUHE KaTTanurunapy TyFpu 6atapesHuHr knemmanapga ynyaHuw kepak. LLyHWHT yuyH 3Hr
HOKyMaw MLIYW LapouTnapaa akkyMynaTop 6atapesHyHr Ba perynsaTOpHUHT BUpUKTUPYBYM cUMapuaa HOMUHan KaTTanurgaH
KyYNaHUWHWHI nacanmwmn 4% ywa owwmpuiura kepak amac. byHga makcuman 1ok ynaHraH Ba KyéLl reHepatopdaH ToK Kupmamgu.
Arap GyHra MMKOHM €kn KuMmmaT bynca, ylaHaa perynsaropra aipyum CUrHan YvM3nkHM yTkasagunap.

BolunaHfy TOKHWHI KaTTa KUAMaTUHW Tanab KunaéTraH anekTpuK toknapu (MMcon y4YyH anekTpogsuratennap) 6arapesaa rokHM
YUY pULL KaTTanuraaH nacTpok (xatTo baTapesiaa etapnu 3apsg 6ynraHga) KydnaHuWHY K1Mcka MygaaTiny nacanviira KenTupuLL
MYMKUH. By BasusiTHX, ONavHM OnuLl y3uwl ydyH. KyunaHuwHWHE Yekka eTnb 6opraHaaH kenmH tokHu 3..30 cekyHara yumpu
Kepak.

Perynaropnapaa kennHm xuMosinapHuHr Typrnapu choiganaHunany:

- IOK[a Kucka TyTallyBAaH;

- akkymynsiTop 6atapesiga Kapama-kapLuy KyTtornapra aranvk Teckapy ynaHuL;

- KyYNaHUWLLHWHT YeT KaTTanurnapHn xapopaTtvHu KoMmrneHcaumanaw (arap mmHyc 10°C nactpok xapopatuga b6atapesnapHu
donganaHnLM TaxMUHNAHCa kepak 6ynaam).

Perynatopnap csetoamMoanu Ekv XXUOKOKPUCTaNNM MHANKALMIO UL pEXMMITAPHUHT 3ra Bynaaunap Ba YaHr 3axgaH XMMosnaHraH
anpum Kopnycaa vnwrnad Yvkapunagn. XMMOsiHUHT fapaxacu - IP32 (KkymaaH Ba émrup ToMuunapgaH xumost) IP65raya (4aHr
3axJaH xumosinaHraH). XamMmma aniTuinraH kudkmHa Kyseatu (1kBT raya) GunaH aBToHOM Ky€ELl TMaMmnap ydyH perynsaroprapra
Taannykmvm 6ynagun. Katta KyBBatu 6unaH TM3aMmnapaa 3apsigka Ba anekTpecusgaHul Hasopar PyHKUMANapHA TUSUMITM KOHTPOrnep
(xam xamma Tanmn BunaH GolukapaéTraH) yaura onagy. Oy Ty3unuwm akcapusTaa koMmnoTepra ynaHrad. KoHtponnep xam
KOMMOHeHTNap uw 6yinya GunaH HypnaHuL, xapopaT, TOK Ba Ky4naHuLL KaTTanurunapHn éanab onvim éunaH Taxnun Kunmd
0aBOMUI MOHUTOPUHI yTKa3unagu.

WHBepTopnap. KyéL reHepatop kaHganm Mypakkab Ba katra 6ynmaca y3srapmMac TOKHW ULnab vmkapuil MymkmH. Kyn
ncTebMONUMIIapu yarapMac TokgaH (akkymynaTopnap 3apsgnoBucy, Eputu, paguoannapartypa Ba 6.) doviganaHagw.
AkkymynaTop 6atapes yarapmac TOK CMHycomaan TacBupAary ysrapyByaH TOKUra y3rapTupuil ydyH MHBEPTOP Kepak 6ynaauw.
WHBepTOop - apumyTkasrmunm acbob. bynap OTO3NEeKTpUK TU3UMIapHUHE TypyM MOCnvkaa 6unaH nkku Typriapura 6ynuHagu: 1)
aBTOHOM TU3VMIIap Y4YH MHBEPTOpPIIap Ba 2) TapMofu BunaH Kynnaw yd4yH nHBepToprapw. VKku Typrnapga YvMkuw Kackagam Kyn
xonatda 6up Gupra yxwangu, 6ow dapku bowwkapuw cxemaga 6ynagu. bupvHun Typuaa yactoTta reHepaTtopu 6ynagu, MKKMHYM
3ca caHoat TapMofu bunaH 6apasap vMwnawm Kkepak Ba YacTtoTa reHepaTop cudatnga TapMofv y3naaH dporiganaHagm. Xamma
Typriap y4yH acocuii napametp - PUK (> 90% 6ynuw kepak).

ABTOHOM MHBEPTOPMAPHUHI YMKMLL KydraHuwwimn amanuétaa 220 (50/60 Iy) 6ynagn, 10...100 kBT KyBBaT BunaH uHBepToprapaa
380 BonbTnm yy dasnm KyunaH1LWMHA ONULL MYMKMH. Xamma aBTOHOM WHBEPTOPSIapy akkymynsatop 6atapesinapHuHI yarapmac
TOKMHW y3rapTunagunap, WYHWHT Y4YH Knpuyw Kydnanuw 12 24 48 Ba 120 BonbT katopaaH TaHnaHagn. KaHua KupuL KyynaHuL
katTa 6ynca, WwyH4a nHBepTop ogamnmpok Ba yHuUHr PUK katTapok 6ynagun. Katranap KydnaHuwwnapy yvyH Ky&w reHepatopgaH
akkymynaTop G6atapesra, 3apsiakaHVHE perynaropra Ba MHBEpTOpra KyBBaTHU YTKa3ULLIHUHE UCpodorap MKMYMKKPOK Bynaaun, nekuH
OyHAa KyEeLl reHepaTOPHUHT TY3UNULLM Ba YHUHT xaBdnm kydnanuw (40 BontuaaH rokopu 6ynagm) donganaHuwm
Mypakkabnaluaam.

ABTOHOMIApP MHBEPTOPAP YMKWLL CUrHaMHUHI LWAKUra KaTTuk TanabHomanapm kypcatunmanau. bup xonaa (tok unoxm 6epca)
Tpaneuys LWaknuaa YMkMLW curHan ounaH nHeepTopnap Kynnawm MyMkuH. LLyHaan nHBepToprap MapTaHuHr AeLlesne OB
C/Hycouaan YmknLL curHan GunaH uHeepTopuaaH 2-3 MapTa ap3oH Typaaunap. ABTOHOM MHBEPTOPMAPHUHT MyXMM NapameTpu -
PUKHUHI ynaHraH IKHUHT KyBBaTuaaH 6ornurn 6ynagn. Kng nogkntoveHun KOk ynaraHaa KMYMKKHUMHT UCTEBMOIT KUIraH KyBBaTy
6ynnya nHBepTop HOMMHanN KyBBatTuaaH YH 6aposap kuumkpok ®UIK nacamuum kepak amac. by xonatga MHBEPTOP YMKULL
3aHXvprapaa yta oknamaHu (anekTpoasuraten €km 6oLwka AMHaMUK HOKITapHy yrawaa) Yngatim Kepak.

Woean xonga aBTOHOM MHBEPTOpPra Kynuaarm TanabHoManapu Kkypcatunagu:

- KUCKa Ba Y30K MyaaaTiv yTa loknamaHu Ynaat;

- KWYKMHa toknap 6ynraHga Ba oKcu3 xonatga nact ucpodonapy;

- YUKULL KyYNaHULWWHW cTabunnaly;

- FaPMOHUKaNapHWHI Nact ko3 ULEHTY;

- OVIKHUHT KaTa knamaTu;

- paguodacToTaga TYCKUHMMKIapy NYKnrn.

Onam 603opaa poTOINEKTPYK TU3MMITAP YYYH Maxcyc uwnab YvkapunraH MHBEPTOPIIAPHUHI KEHI aCCOPTUMEHTU Takmudd KUNMHaau.
LLyHoan vHBepTOpriap MakcuMan KyBBaTWHW TaHnab onuw perynsitop 6rokuaaH, 3apsig perynsitopHuHr 6riokugaH, xam auser-
reHepartop yraHuwra KyLummya KMpuw (LUowunuHY 6atapesHuHr kariTa 3apsigka yvyH) nbopar. LLyHgam yeKyHanapHUr Hapxu -
0,5...1 $/BT ynkuw KyBBaTUra 6ynagmw.

TapMOoF MHBEPTOPNAP YMKMLL CUTHANTa SHT KaTbysH TanabHomanap kypcatunaau. YarapTvpuiuga ucpodrap KamaiTypuLL yuyH
LWyHaan nHeepToprap 6anaHg knpuw kydnannwnapuga 1000 Bontrava uwnatunagun. bynapHUHE KMpULW 3aHxXupriapy KyéLl
reHepaTopura TyFpu yniaHaan Ba MHBEPTOPIiap Makcumar KyBBaTUHU TaHnab onagwraH (MHBepTopra YpHaTvunraH) perynsrop
6ynagn. Tapmor uHBepTOopriapaa xam KyEéLwl reHepaTOpHUHI KyBBaTUHW Ha3opaT 6rnoku 6ynaamn (kayoH reHepaToOpHUHT KyBBaTU
eTapnv ysrapyB4aH curHan Ynkapuiura tanép 6ynca astomaTtvk Ekunagm).

2.2 ®0oTO3NEeKTPUK TUSUMMNAPUHN Xucobnaw ycynu
Xamma hOoTo3NEKTPUK TUSUMITAPVHN MKKX Typnapra OyfMHULL MyMKWH: aBTOHOM Ba 3NEKTPYK TapMoFfura yraHraH. VIKkuH4m



TYpW CTaHUmsNap KyBBaTHUHI OpTUKYanapHu TapMokka 6epaan Ba TapMOFHUHT KyBBaT MUKW Aedomumt pyn 6epull xonaa peseps
oynagw.
ABTOHOM TV3VM YMYMUI xoraa GMHOHMHI TOMZa KOWnaluraH KyEéw MogynnapHUHE Tyrnamu, akkymynsitop 6arapes,
aKKyMyNSITOPHW 3apsia-aNeKTPCU3NaHnLL KOHTPONNepaaH, GUpMKTUPYBUM KabennapHUHr nbopart. YarapysuaH KyunaHuLl OfuLl yyyH
KOMMMEKTra y3rapmMac Ky4YraHULLHWHT MHBEPTOP-Y3rapTry KyLuuniagu.
DOTOINEKTPUK TU3UM XpMCobnaLL anropUTMmMra Kynuaarvm Kupagu: MogynnapHUHT HOMUHaN KyBBaTUHKW, YNAPHUHT MUKOOPWHK, ynaLl
CXemMacuHu ypHaTuLK; Typuy, doraanaHuLL LWLapovTriapuHA Ba akkyMynaTop 6aTtapesiHUHr CUFMMUHN TaHnally; MHBEPTOp Ba 3apsa-
3MNEKTPCU3NaHULL KOHTPOSIIEPHWHI KyBBaTMNapWHW aHUKNALLW; ynaavraH kabennapHuUHr napaMmeTpriapyHv 6enrmnatum.
KyéL mogynnapHVHI HOMWHanN KyBBaTUHW aHWKMALLL.
Bowunaa xamma 6yp BakTaa ynaHaétraH 6ynraH UCTEbMONMUYUNAPHUHT SKYHWUIA 0K KyBBaTHW aHuMKnawl xucobnaw kepak. by kyssat
MaKCyIoTNapHUHI NacrnopTnapaa KypcaTunraH.
Wctebmon kunuHaéTraH Kyeeat MukgopuHn W (kBT-4) T BakT gaBomuaa GenrvnaHagm
W = Pxucob-T , (2.1)

Oy epaa: Pxucob — HOKHUMHI xucobnaHraH KyeeaTtu, kBT.
Kyéw KyBBaTuaaH donganagurad anekTp TabMUHOTU CyTKanuk 4 kKBT-coaT raya SHeprusiH UCTEbMONAA UKTUCOANA TOMOHWUAAH
Makcaara myBoduk 6ynaam.
KOKHUHT KyBBaTN PXucob CTaTUCTUK yCynu OunaH aHuknaHaamw.
By ycyn 6ynnya xucobnaHraH KMHM CTEBMONYMIApP NyPYXMHU UKKUTa MHTErpan KypcaTtkudnap 6unaH oow ypTa tok 6unaH (Pc
,KkBT) Ba 60w ypTa kBagpaTuk ofnwmn 6unaH (o) TeHrnmamagaH aHvKnaHaau:

Pxucob = Pc + B0, (2.2)
Oy epaa: B - cTaTvK KO3(hULIMEHTH, TaKCcUMNalLl KOHyHAaH Ba Pc AapaxafaH IOKHUHT xaagarn Gynmnya opTuK kabyn KunmHraH
axTUMONUMMaaH OOFNMK KUMWMHraH; o — Kabyn KunraH uHTepBearn ydyH ypTakBagpaTuK OFULLIN.
l'ypyx >kafBan y4yH ypTakBagpaTuK OFULLMHK xpucobnall yyuyH Kynuaarm chopMynanaH aHvkKnaHagu:

c=,/D, =./P> —P?
p yp.K6. ¢ , (23)

Oy epaoa Pyp.ke8 — aKTuB YpTakBaapaTuK KyBBaTu, kBT.
ANpyM 3nexTp kabyn KunyBYM MOCNamMaHUHT kapab OunmnHaéTraH opanuFnaa akTuB KyBBaTHUHI ypTa KBagpaTvK KaTTanum Kyniagaru
dopmynagaH 6enrvmnaHagu:

: (2.4)
Oy epaa: pi —MCTEBLMON KUMMHAETTaH akTVB KyBBaTwW ti kapab GunmHaéTraH opanwufi (10K XagBanugaH 6enrvnaHagn); ti - pi
GenrvnaHraH BakTHUHI MHTEPBanu, MUHyTanap €ku coatnap.
Cratuctvk ycynm xmcobnall okHU xap 6up kabyn KunuHrad 6yHUHr nango 6ynuvw axTumoniu éunaH aHuknawira MMKoH1 6epaam.
Amanuii xucobnapaa xucobnall KKHUHE OLLIMPULL SXTUMONMHK ypTa kimatuaaH 0,5 % kabyn kunca etaprv 6ynagu, 6y =2,5
moc 6ynagw, ywaHpa:

Pxucob = Pc +2,50 (2.5)
Mabnym IOKHVHT KyBBaTV 6ynnya MHBEPTOPHUHT KyBBaTV TaHnaHaau. by  vHBepTopaa 6ynraH ncpodprapHn xmcobra onmb 25%
xycobnall KyBBaTuaaH Kkatrapok 6ynuL kepak

PuHe = 1,25 Pxucob . (2.6)

WHBepTOpnapHUHr HoMmHan Kyseat katopu 150, 300, 500, 800, 1500, 2500, 5000 Bt. Kyunu ctaHumanap yyyH (1 kBT gaH katTa)
Kyunanuwm 48 BontaaH knumnk 6ynvac TaHnaHagu. YyHku nHBepTopnap Katra KyBBaTu bunaH aHya 6anaHg uik KydnaHuwnapaaH
AXLWMPOK vwnangmnap.
AKKyMynaTop 6aTtapesiHUHT CUFUMUHN aHUKNALL.
AkkymynaTop 6atapesHUHr curumuy BynapHUHI CTanHaapT KaTopuaaH xucobnall kuimaTuaaH katta Tapadra sxnutnaHaau.
AKkyMynsTop 6atapesHuHr xmucobnai curmn (Amnep-coat) doopmyna byinya aHvknaHagu:

: (2.7)
6y epaa W — uctebmon kunraH aHeprusHuHI mukaopn (Bt-coat); UAB — akkymynatop 6atapesHuHr KyunaHuwn; 6 — ABHu
SIEKTPCM3IaHWLL KOU3 YYKypIuru.
AKKyMYynaTop GaTapesHUHI CUFUMHMW Tyna aBTOHOM TapTubada xmcobnaraHga OynyTnum KyHNapHUHT COHUHM XMcobra onuLl Kepak.
Bynap gaBoMuaa akkymynsTop UCTEBMOMYMIAPHUHT UWHW TabMUHNaHagn. Kyeélcus KyHnapHUHT KETMa-KeT MakCMmar COHM
BenrvnaHraH KyHnapHUHr MUMKGOpK Kabyn kunuw mymkuH. Bynap gasomuaa akkymynsaTtop 6atapesicv FokHU MyCTakun kamTta
3apaacu3 anekTp aHeprust BunaH TabMUHNaHaow.
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2.7 pacm. Kc =f(T) 6ofnuru

AKKyMynaTop 6aTapesHuHr XuaMaT MyaaaTth SneKTpemanaHu Yykypnvkagad 6 6ofnuk 6ynagn. Kanya 0 kata b6ynca akkymynsitop
BaTapesnap vwaaH Yvkapunagun. AnekTpemsnaHu YyKypnurmHuHr kattanumm 20...30% TaBcusa kunuHagu. batapesHuHr
anekTpeusnannwm 80% AaH OLMpULL MYMKUH aMac.

KoHKpeT Kypunmacuga Kepakimm CUMHUHI KECUMMHM XMcobnall y4yH MHBEPTOP KU 3apAANOBUM TY3UNULLHWHE KyBBaTUHW, EKM By
CMM OpKanu yTaguraH MakcymMan TOKMHM Bunumi kepak. Xam 6y Tmsumaa akkymynsatop b6atapesaaH nHeeproparada MmacodaHn Ba
OOUMMWIN TOKHWHI KyYrnaHWULWMHWA Byl kepak.

BatapesHuHr curummn CAB BunaH IoKHUHE KyBBaTW Tabcupy BunaH P Tyna aneKkTpcusnaHul BakTUHU T371CU3 KEWVHIM aHMKaLw
MYMKWH

; _Cu8S

2Jcu3 P (28)

AKKyMynsaTop 6aTtapesiHUHT CUFUMUM XaMm aTpod-MyxuT xapopaTtuaaH kapam 6ynagw.
YMymuii Tanab KUnmMHaéTraH akkyMynsaTtop 6atapesHuHr cuimMm

CAB=Cxucob-Kc (2.9)
Xapopat nacanvw mobanHuaa AbB CUFUMUHWHI KaMakTUPULLIMHK xapopaTnu koaddpuumeHT Kc xucobra onagum. ByHUHr KuiMatapHu
3 pacmpaa kypcatunraH rpacdukaaH 6enrmHnaHaau.
KabenHWHr KECUMMHW TaHnaLw.
MHBepTOp Ba akkymynsitop 6atapesHn oupvktipaétraH kabennapga katta Tok ytagu. LLyHUHr y4yH nHBepTopaa Makcumarn
TOKIapHW UCTEBMON KAMraH KMiMatuaaH KabenHUHT KECUMUHK TYFPU TaHMaLl Kepak.
Ywanaa akkymynstop 6atapesHu Ba MHBEPTOPOM opaciaa CYUMNapuaa KyYnaHUWHUHE NacaiMLLHMHE MUHUMYM KMiAiMaTvra
OLUMPVL Y4yH Ba Oy yn GunaH MHBEPTOPHWHI dhoaanaHuLL camapaopiurMHu KyTapub, kaben etapnum kaTTa r3acu Ba Kucka
y3yHNUr GunaH 6ynuwm kepak.
WMHBepTOp KyBBaTWAaH Ba akKyMynsaTop 6atapesHUHT KydraHuwnaaH Kapamnmkaa UKKM METP Y3YH KabernHUHT KeCUMUHN
TaHnaraHga 2.2 xaggangaH cdorganaHuiim TaBcust aTunagu.
2.2 xaaBan. ViuBeptop Ba akkymynsitop 6arapes opacuaa kabenHuHr kecumm (Mm2)

WHBepTop KyBBaTKH, BT AB kyunanvwmn, Bont

12 24 48
150 10 6 -
250 16 6 -
500 35 10 -
1000 50 25 -
1500 50 35 -
2000 70 50 -
2500 96 70 -
3000 - 95 50
3500 - 95 50
4000 - - 70




[ 4500 | - | - [ 70 |

Tuaumnapy KyunaHuwHuHr 110aH 12rayva avanasoHga nwnangunap. JlekvH, arap MMKoHM 6yinca, kaben wyHaav Tap3ga TaHnaLy
Kepak-k1, cumnapaa KyusnaHuwHuHr nacavmiwm 2% aa (0,25 BonT) katta amac 6ynuwm 6unaH. (2.3 xagsanm).

24 éxn 48 BonTnm Tmsumnap y4yH KabernHuHr yayHnurm 2 éku 4 mapotaba kattapok Ba 220 BonT KyunaHuw ydyH y3yHnuru 20
MapoTaba kaTTapok OynuL MyMKUWH.

CUMHUWHI KeCMMUHK xucobnall y4yH Kynngaru doopmyna bunaH doaanaHm MyMK/H

AU-L

r (2.10)
Oy epaa r - CUMHUHI conuLITMpMa Kapumnurin, om/m; AU - cumaa KyudnaHULWHWHT KoU3 Makcuman nacanvwm. B; [ - yTkasunaértran
TOK,A; L - TM3nMaa KabemnHMHT yMyMUIA Y3yHNUrn MeTprnapga (mkobui Ba candui cuM ydyH 2 ra Kynantupunagu).
Convwtupma kapwmnmrm 0,0024 Om/mM faH KMYMKKPOK 6ynuil kepak amac. 3 xaasan 6yimya CUMHUHE SHF KaM KeCUMU
aHuKnNaHaam - 6 MM2. KaHya CUMHUHI KecMMM KaaTapok Bynca, wyH4Ya akkymynstop 6artapesgaH tokka KyBBaTUHM YTKa3uULL
ncpocbriapHUHI KaTTanurmnapy KUYMKKpok bynaau.
12 Bontim TvanumMnap ydyH kabenHuHr KyBBaT MaHbafaH ncTebmonumMrada KyunaHuWHUHE nacanmwm 2% KUYMKKpoK BynraHaa
Makcuman y3yHnuru (MeTpriapga) 2.3 >xafaBanga KypcaTunraH.

7

2.3 xapggarn.
Tok, Kaben kecumn, Mm2
A 1 1,5 2,5 4 6 10 16 25 35 50 75 100
1 7 10,91 17,6 | 28,5 | 42,86 70,6 | 1091 176,5 2449 - - -
2 3,53 | 545 8,82 142 | 214 353 | 54,5 88,2 1224 1714 - -
4 1,76 | 2,73 4,41 714 | 10,7 176 | 27,3 441 61,2 85,7 130 -
6 1,18 | 1,82 294 1476 |71 11,7 | 18,2 29,4 40,8 571 87 117
8 0,71 1,36 2,2 357 | 54 8,8 13,6 22 30,6 42,9 65,2 | 88
10 - 1,0 1,76 | 2,86 | 4,3 71 10,9 17,7 24,5 34,3 522 | 70
15 - 0,73 1,18 1,9 29 4,7 7,3 11,8 16,3 22,9 348 | 47
20 - - 0,88 143 | 21 3,5 55 8,8 12,2 17,1 26,1 35
25 - - - 1,14 | 1,7 2,8 4.4 71 9,8 13,7 209 | 28
30 - - - - 1,4 24 3,6 59 8,2 11,4 174 | 23
40 - - - - - 1,8 2,7 4.4 6,1 8,5 13 17
50 - - - - - - 2,2 3,5 4,9 6,9 10,4 14
100 - - - - - - - 1,7 24 3,4 52 71
150 - - - - - - - - - 2,3 3,5 4.4
200 - - - - - - - - - - 2,6 3,5

POTO3NEKTPUK CTAHLMSIHWHT KyBBaT Ba MOAYMMAPHUHI MUKOOPUHN aHWUKNALL.

Kyéw mogyn antomuH npodomnaaH crHYra KynmnraHd naHen kypuHuwaa 6axapunrad (2.8 pacm). by naHen doToanekTpuk
reHepartop 6ynagu. Y wuwa nnutagaH nbopar, Ba YHUHI Opkanu TOMOHAAH 3UYnaétraH (flaMuHaT) NNEeHKaHWHI MKKUTa Katramniapu
opacvaa bup 6up GunaH metann WwuHanapu GunaH anekTp 6ofnaHraH KyeéLl anemMeHTnapu xomnawurad. 3M4naéTraHHUHI NAeHKaHWHE
NacTku kaTrnamm TallKW TabcupnapaaH caknarvd nieHKaHUHN katrnamm 6unaH caknaHasgn. Mogyn KOpnyCHUHT MYKM TOMOHWUra
TEPMUHANMAPUHUHE  BOKM BUPUKTMParaH. YHWHI KOMKOK OCTUAA MOAYN EKTUPWLL YYYH 3IEKTP KOHTAKTIIapy XOMnawwTupunraH.
Mopgynnap nceBOoKBagpaTUK MOHOKPEMHMWI (POTOIMEKTPYK Y3rapTUPYBUMNApAaH ake 3TraH EpyFnvKaaH kapwim konnama ounaH
nwnad yvkapunagu.

DOTOINEKTPMK MOAYNNAPHUHT LYK KydnaHuwwm 12 ékn 24 Bont ogataa 6ynaaun. 3asoa mnwnab YnkapuHUHE poToanemMeHTnapu
HOMWHan KyBBaTu benrmnaHraH. Y nvk KyBeaTu BatTrnapga (Btn) ndoganaHagn. by cMHOBRapHUHI cTaHgapT WwapouTtnapaa
YINapHUHI Makcumarn KyBBaTUHUHT KypcaTkuun. KadoH Kyéw pagnaumst Y3MHUHT makcuman kuimatra 1000 BT/m2ra sikuH,
(POTOIMEMEHTHUHI H03aHUHT xapopaTu 250C 6ynagn. AmManunéTmaa e oToarneMeHTnapra KaMgaH-kam LWyHaan wapouTtniapaa
vwinawra TyFpu kenagu. butta kyéw moagynga nnactvHanap mukgopura kapab 100gaH 3000 BT raya KyBBaTVHWHE KMAMaTK
6ynagn. Kyé moaynnapHUHr TeXHUKaBMA TaBcudHoManapu 2.4 xaasanuaa KypcaTuraH.

2.4. xagBan

KyéLw mogynnapHuHr Mogayn Typu

XapakTepucTvKanapu M M 85/40 MSW MSW MSW MSW
30/12 100/50-12 120/60-12 150/75-24 | 175/80-24

vk kyBBaTKN, BT 30 85 100 120 150 175

HomuHan ky4nasuwn, B 12 12 12 12 24 24

Makcmuman kyBath HykTaga | 17 17 17 17 34 34

KyynaHuwn, B

Makcuman kyBaTtu Hyktaga | 1,77 1,77 58 7 4.4 4.4

TOKN, A

KOkcn3 topruamaHunHr 21 21 21 21 42 42

Kyynanuwn, B

Kucka Tytawys 1ok, A 2 2 7 8,4 53 53

Ynuamnapu, Mm 630x60 | 650x960x | 680%1330x | 1415x695% | 8101580 | 810%1580x4
0x28 32 40 42 x40 0

Orumpnivrn, Kr 4,6 7 10 11,5 17 17

Hapxwu, gon. 180 515 605 725 910 1060




Puc. 2.8. ®oToanekTpuk mogynm

TaHnaHraH gasp gasomuga Pm KyBBaTy BUnnaH Mogyn SHeprus MUKGOPVHM MLWNab yikapunagu, Tervwnm
i
1000 (2.11)

Oy epoa WM - nwunab ynkapunraH anekrTp aHeprusa mukgopu, kBrecoat; 1000 - Kyéww pagnaumsiHHT Makcuman katranuri, Bt/m2; n
— TUSUMHUWHI YHYMAOPNUK koadpdpuumerTtn (0,5 é3ga Ba 0,7 kmwpa); E — TaHnaHran aaspaa 6epunraH KeHrnmK yqyH
MHCOMNSAUMSAHMHI KaTTanurin kKBTecoat/m2.

TaHnaHraH gaBpHUHT AaBoMMUAA HOKKM B1naH NCTEBMOI KUNMHAETTaHHM KyBBaTUHW BUTTa modyn GunaH uwnab yvkapunraH
KyBBatra 6yrnmH10, qpoTOINEKTPUK TU3MMHUHI MOLYIUIapu Kepakinv MUKOAOPUHU aHUKaHaau:

(2.12)
Kalwkagapmé Bunositm y4yH MeTeocTaHums MabilyMoTh Byiindya KyELl HypnaHuw KyseaTtnapu (B1/m2) Ba TywaguraH KyéL sHeprus
(kBT-coat/mM2) kumatnapu 2.5 Ba 2.6 xxagpannapuia kypcaturaH.

2.5 xapgBanv Kyél HypnaHuwHuHr, Kyseatu, Bt/m2

On, gekapga anpen mar NOH uon aBrycr ceHTabp OKTA6p HOS6p
1 170,72 195,59 121,96 249,99 159,84 139,08 49,02 28,52
2 188,31 139,40 196,20 166,50 165,44 100,44 37,89 23,64
3 180,14 167,48 194,38 243,93 73,40 77,16 52,29 15,34
ypTa 179,72 167,49 170,85 220,14 132,89 105,56 46,40 22,5
On gaBomuga 539,17 502,47 512,54 660,42 398,68 316,68 139,2 67,5

Kawkagapné sunodatnaa anpengaH Hosbprayva gaspuaa skyHun Kkyeeat 3136,66 kBT/M2 Ba TywaguraH KyéLw aHeprusicu - 75,28
kBTecoaT/M2 kuiMaTnapura TerLnu.

3.P0oTO3NEKTP TUSUMHUHI HAPXMHU XKUcobnall.
OneKTp TabMMHOT aBTOHOM TU3VMMM Y4YH DOTOINEKTPUK TUSUMUHUHI HapXKM KyELl MoAynnap, akkymynstop 6arapes, uHsepTop,
3aps4nn KOHTPOMNEPHWHT Ba BMPVKTMPYBYM apMaTypaHuHI (CUMapu, yumpruunapu, npegoxpaHurennapuy) HapxnapvaaH nbopat
XKagsan 2.6. Kyéw KyBBaTHUHI Tywlymun, kBTecoat/m2 *kyHaa

[ekaga Oon
Anpen | man WIOH non aBrycr CeHTAD | okTabp | Hos6p
p

1 4,10 4,69 2,93 6,00 3,84 3,34 1,18 0,68
2 4,512 3,35 4,71 3,99 3,97 2,41 0,91 0,57
3 4,32 4,02 4,66 5,86 1,76 1,85 1,25 0,37
Hekana 6ynnya ypta kuumatu 4,31 4,02 4,10 5,28 3,19 2,53 1,11 0,54
On 6yinya yprta kmimaTm 129,4 120,6 123,0 158,5 95,7 76,0 33,4 16,2




KyéLu GatapesH/Hr HapxyM MOgYNNapUHMHE COHM BUTTa MOAYMHUHI Hapxura Kynantmpmb xucobnaHaaum. VIHBepTop HapXu yHWUHT
KyBBaTUAaH kapam 6ynaau. BuprkTupysum apmaTtypaHvHr HapxmHu TaxmuHaH 0,1-1% Tuaum HapxuaaH kabyn KUnuw MyMKUH.
POTOINEKTPUK TUBMMUHUHT YMKMMHW KOMMam ONULLHMHE MyaaaTi aHuknangm

K
T =
C-8760 -& -(- Z) (2.13)

6y epoa K — mykamman conuwtupma capcnapu; C — anekTp 3Heprst Tapndpm MWNNMK aKcnnyaTaumoH capdpriapy benrmnaty yyyH
(8760 coar); ¢ — HoMMHanN KyBBaTHUHI Z doonaanaHul KoarLMEHTI
365 365

W ZE,-'S'kn'n in'kTi
1 1

TPy 8760 Py Sk 8760 Pk 8760 o

Oy epaa Ei — nvn gaBommnaa pasluaH 06-xaBo Oynnya cyTkanvk EpyFrUIMHE Xap KYHHUHT KuimaTn, kBT-coat/m2 -kyH; S - kabyn
KWUITYBUYMHWHT ULIYK t03acu, M2; 1) - KyEeLl KyBBaT y3rapTUpULWHUHT 3anekTpuk PUIK; k Ti - ORGUHANKHUHT MHOEKCHUHT Xap KYHHWUHT
KuMaTh; k Tmax - OWAUHINKHWUHT MHOEKCHWHT Xap KYHHUHI Makcuman KuiamMaTy; Pmax - KyEL HypnaHWULHWHT Makcuman KMimarm,
KBT/M2.

4

T max

3. 606. CyB 3apapcu3naHUTMpULL YUYYH (POTOINEKTPUK TUSUMUHU XMUCOOnaLL

3.1. SHeprusa uctebLMOs Ba MHBEPTOP KyBBaT KMMMaTNapyMHU aHUKNaLUW.
1.1. Kawkagapué BUnosTuaa >XounawTupuIiraH CyB 3apapCuanaHTMpuLL KypunMa y4YyH xycobnaHagn. KyHoa KyBBaTHUHT

W =480
ucrebmonm "% kBT*coar (1.3 naparpad) 6enrunangpw.
1.2. NiHBepTopaa ncpodprapHn xucobra onub yarapMac TOKHUHT KyBBaTW GenrmnaHaau:

Wy =W,y k=480 12=576 o

1.3. ViHBepTOp TaHnaw y4yH Wop KUWAMATUHW KyH COaTNapuHWMHI CoOHura 6ynamms (24 coar):
w,, 576-10°

Pllll(f = £ = = 1600
24 24 BrT.

WMuBepTop Simin SIM-1600-12 TaHnaHaaw.
Y3rapyB4aH TOK OKMHW OLLUMPULL YYYH KyHA@ amnep-CoaTrnapHUHr Tanab KMnuHa&TraH CoHu:

W, 576-10°

=238
UW 12 A-coar.

nep

qned =

3.2. AKKymynsiTop 6aTapesiHUHI Kepaknu CUFUM KaTTalnurmH1u Ba YNapHUHI COHMHM aHUKNaLL.

2.1. Mnnuk i TapTubu 6unaH Ba yMyMUIn 3HEPro TapMOKHUHT dhoiaanaHmnLn MyHocabaTy GunaH KeTMa-KeT «KyELLCU3
KYHNMapHWUHM Makcuman CoHu kabyn kunuHagw. by wapouTtnapaa akkymynsatop 6atapesnapHUHr 3apsakacu CyTKaHUHE xap 6up
BaKT1aa Ba xap 6up kyHaa amanra owmpuwl MymkuH N6c =1.

2.2. AKKyMyNSTOPNapHUHE AKYHWUIN CUFUMMW, KYELLCU3 KyHIAapHWHT COHM xmucobra onvb:
A-coar.
2.3. AKKyMyniTop ©aTapesiHuHI K013 3NeKTPCM3NaHuLL YyKypnvri kattanum y=0,8 6ynagw.

2.4. AkkymynaTop GatapesHuH YyKyprvrmHn xmcobra onmb 3apsa KuimaTtu 9neKTperanaHmLL

A-coar.

2.5. AkkymynsiTtop Gatapesinap xownaluraH 6uHoga atpod-MyXUTHUHT XapopaTuHU xpucobra onud, 5 xagsanvaaH koadhuUmMeHT
TaHnaHamua. Arapga akkymynatop 6atapesinap rapaxga xonnawraH 6yncanap 15,6 0C 6yinya a =1,11.

2.6. AKkyMynaTop GatapesinapHUHr YMyMui Tanad KUnMHaETraH CUFUMN;

A-coar.

2.7. DJM 12200 akkymynatop 6atapesicy TaHnaHagn. HomvHan kyunaHvwm =12B, cufumn =105 A*coar.

2.8. Mapannen 6ofnaraH 6aTapesnapHUHT MUKOOPW:



UHB

nocn U - E -
2.9. Ketma-keT BofnaraH 6atapesnapHUHT MUKOOPW: HoM

s _ U 12

NAKE — NAKE ‘NAKE — 3.1 :3
2.10. Tanab KMnMHaéTraH akKyMynsiTop datapesinapHUHT YMYMUA MUKOOPW: nap noct .

3.3. Kyéw 6aTtapesnapHUHI Kepakiin MUKOOPWUHU aHUKNALL.
3.1. INuk KyéLi-coaTt coHu aHMKNaLw ydyH Kawkaaapué sunostnaa KyEeLl HypraHULLHWUHE OAMNWK TYLUYMHWUHT YpTa KUAMaTUHU
Genrmnalu kepak.

Arapga dpotoanekTpuk 6atapesinap ropmsoHTra =450 6ypuarn GunaH ypHaTunca, KyEeLw HypraHULLHWHT FOPU30HTaN o3nagaH Kusra

AHM xpcobnaw kunuHaam. Ko KeHrmurm @, ooToanekTpyK GaTapesnapHUHL KUanuK Bypyarn, ropusoHTan 3acy yYyH KyELHUHT
coatnu Bypyak KUpun -, KUS 103acu Y4yH KOIULMEHTHUHT aHy6 opreHTaumsa 6unaH KyELLHWUHT coaTtrnm Bypyak kupywm
rOPV30HTan SCCUMNNKAAH Kusira KyEeLl KyBBaTHUHI KUAMATK SIHM xpucobnaly KoaddmumeHTn Ri1, ropu3oHTarn o3ara KyEeLwl aHeprus
Tywym E, ep 103vHUHI anbbeocu p, TYFpuy KyEeLl HypraHULLHWHI TOpU30oHTanaaH Kus to3ara ypTa or sHiM xmcobnaty
KO3(hpMUmEHTU R Ba KyE€Ll HYPHWUHI coaTnapHuHr coHn | 3.1 xaasanga KypcaTumraH.

DOTOINEKTPUK TUSVMHUHI capddrapyvHM KamanTtupuw ydyH ByHaa vun yptada nuk Kyéll-coat Mukgop 6ymnnya mwnab unkapunagu.
By ymymuin sHepro TapmorvMHu gybnep cudbatmga cporganaHraHoa MyMKUH

MMnHWHI nconK aaBpuaa viunab YmkapunaétraH KyBeaT yMyMUIn TapMokka 6epunaay, coByk AaBpuaa OnvHaam.

YKapgean 3.1. 8=450 kusinuk Oypuak y4yH MUK KyELL-CoaT COHHUHI xpMcobnaium.

- TyFpy HypraHuLL Tapkok 7AKyHii )
Oon [0) Rn . Hypnanuw ED, HypnaHuw E, o R i
ES, kBt* coat/m2 " "
kBT* coat/m2 KBT* coat/m2

AxBap 45 67,55 90 2,98 15,13 24,44 39,57 0,7 1,78 2,37
®eBpan | 45 76,65 90 2,13 20,95 31,43 52,38 0,7 1,48 2,58
MapTt 45 87,60 90 1,51 47,72 51,22 98,94 0,7 1,29 4,26
Anpen 45 99,53 90 1,11 77,99 59,36 137,35 0,2 1,01 4,61
Man 45 109,90 90 0,89 96,61 73,33 169,94 0,2 | 0,88 4,99
HioH 45 115,25 90 0,80 123,38 69,84 193,22 02 | 0,84 5,38
Wion 45 112,82 90 0,84 145,5 66,35 211,85 0,2 | 0,86 6,09
ABryct 45 103,89 90 1,01 123,3 57,04 180,42 0,2 | 0,98 5,87
CeHta6p | 45 92,20 90 1,33 87,3 48,89 136,19 0,2 1,18 5,34
Oktabp | 45 80,26 90 1,89 59,3 38,41 97,77 0,7 1,61 5,26
Hosi6p 45 69,98 90 2,71 22,12 27,94 50,06 0,7 1,79 2,99
Hexkabp | 45 64,88 90 3,33 11,64 20,95 32,59 0,7 1,85 2,00
Ypra: 4,31

3.2. ASE-50-AL coToanekTpuk GatapesHu TaHnaHamms: nuk Kyseatv 50 Wp PV, makcrman KyBBaTHUHI HykTaaa Toku Impp = 4,93
A. ®oToanekTpuk batapesHuHr to3acu 1,28 m2.
VHBepTOp 3HEeprnst TabMmMHNALL YYyH KyYrnaHWLLHW NacaiTupaéTraH ctabunmsartop ypHaTtunagw Ba choToarnekTpuk daTtapesHuHr

Ch
YMKALLOA MUHUMAT KUAMATW KydnaHuwmHn - = 12 BonT kabyn kunuHagun. By Kyéw pagmaumsa nact audnurmga aHepro
TUUMHVHT ULWHWHT 6apKapoprurMH1 TabMUHTanau.

q3‘1’ = qcym G = 238 1,2 = 285 ,6 A-

AKKyMynaTop 6atapesaa 3apsa-aneKkTpcuanaHuLL ucpodriapy xmcobra onmHaau: coar.

3.3. doToaneKkTpuK baTapesnap MWMad YMKapuraH TOKHUHE KaTTarur:

ICE — q3—p — 285,6 — 57’9
i 493 A

3.4. PoTO3aNEKTPUK BaTapesnapHUHr Tanab KunMHaétraH yMmyMuin MUKOOpW:

3.5. Ketma ket 6ofnaHraH MoaynnapHUHN COHU:

3.6. MNapannen 6ofnaHraH MogyNNapHUHI COHW:

3.7. PoTO3NEKTPUK BaTapesnapHuHI ro3acu M2

3.4. PoTO3NEKTPUK y3rapTUpyBYMIap 6unaH TM3MM JIOUMXaHU UKTMCOAMM acocrall.

1. UInk mabnymotnap.

3.1, 3.2, 3.3, 3.4. xapBannapgaH cdorgananvb, onauH 3 depraH xmucobnawm GunaH aBTOHOM SHEPIUS TU3MM UL YYYH KEpaKin
acbo0b-yckyHanapHn niFnnamms.



3.1 xanBanu GoTOANEKTPUK Y3rapTUPYBUUINAPHUHT HAPXW.

Mapkacu Ynyamnapu, Mm Ofmp- Homuran EyTJ?;HquLﬁ:, B )F/)‘-rIT;/iXTOKI/I, Hapx, AKLL
mrm kr | kyeBaTu, BT A fonn.
KV-10 440x285x35 1,85 10 18 0,7 or70
KV-25 527x487x35 3,5 25 18 1,4 Ot 140
ASE-50-AL | 1050x502x35 5,1 50 17 4,93 Or 260
KV-80 1210x527x35 7,5 80 17,5 4,57 Or 384
KV-85 1210x527x35 75 85 17,65 4,82 Ot408
KV-90 1210x660x35 7,5 Q0 18 5 Or432
KV-175 1585x805x35 16 175 35,5 4,93 Oor 777
KV-180 1585x805x35 16 180 36 5 01799,2
KV-185 1585x805x35 16 185 36,1 5,14 Ot 821,4

3.2 xaaBanu AKKyMynsaTopnapHUHr Hapxm

Mapkacu Orup-nuru, kr | Kyunanumwunm, B Curnmn, A-coat Hapxu, gonn.CLUA
DJM 1245 14,9 12 45 95

DJM 1255 19 12 55 110

DJM 1275 25 12 75 137,5

DJM 12100 32 12 105 172,5

DJM 12120 37,6 12 120 212,5

DJM 12150 48,2 12 150 270,0

DJM 12200 64 12 200 330,0

Haze HZB 12230 70 12 230 462,5

3.3 xagBanu. VIHBepToprapHUHI Hapxu

Mapkaci g$MMHan KyBBaTW, I};Mpvu.u Ky4naHum, Hapxi, AKLL gonn.
Powersine PS600-12 600 12 395

Powersine PS800-24 800 24 405

Powersine PS1000-12 1000 12 708,7

Powersine PS1600-12 1600 12 1002,5

Simin SIM-1500P 1500 12/24 361,3

Simin SIM-2000P 2000 12/24 486,6

Simin SIM-3000PC 3000 12/24 8224

3.4 xansanu Kypunuii-MOHTaX ULLINAPHUHT HAapXu

YTKaaunraH UwnapHUHr HoOMK Hapxu, AKLL
gonn.
AcB606-yCKYHaHWUHI AEMOHTaX 820
KabenHu n/a TpyGara ypHaTuLLm 16,40
120A-coat KaTtTa akkyMyrnaTop 6atapesHn MOHTaxu 225
120 A-coat raya akkymynaTop 6arapen MOHTaxu 150
2 kBT raya nHBEPTOPHN MOHTaXW 1500
2kBT VHBEpPTOp MOHTaXu 900
3apsg KOHTPONNEPHN MOHTaXW (KyBBaTUra GOFIMK) 150 — 750
100BT KaTTa (poTO3NEKTPUK MOSYITHU MOHTaXM 450
100BT ra4a ¢boTOINEKTPUK MOAYITHN MOHTaXM 300




10kBT KaTTa cTabnnmn3aTopHM MOHTaXU 900
10kBT raya ctabunusaTopHM MOHTaXM 600
CVHXpOHM3aLUsT MOLYITHWN EKULLIN Ba MOHTaXM 1000
ABTOMaTNapHW KanTa KOMMyTaumsacu 32
JdovMmunin anekTp TabMMHOTUra reHepaToOpHN EKMLLIN 820
ABTOMaTUK TAapTMOAA ULLNMAUIAH reHepPaToOPHN EKMLL 1640
XomyT 6unaH kabennapHu ypHatvw ( 3M rava 6anaHgnum) 32.80
3 m 6anaHgnurnga 40-100 mm kecummn BunaH kopob yTkasuLm 24,60
550MM keHrnurn fawT gesopga 18Mm rada guameTp GunaH Tewmknail 328
550MM keHrnurm fwT gesopaa 18mm katta gnameTp GvnaH Tewmkna 164
ABTOMaTUKA Ba XMMOsANaLL YCKyHanapHW NMFANMULLX Ba MOHTaXM 820
KabenHu TpaHwesga ypHatULLn 16,40

2. Mykamman conuiunapHu xmucobnarum.

Unk mabnyMoT 6yinya TU3UMHUHT xMcobrnaHraH KyBBaTuaaH Ba acb00-yCcKkyHaaaH Kepakin MUKOOPUAAH, XaM KypUITULL-MOHTaX
capdonapuHn 6axocuaaH, kepaknm Mykamman capdnapu 3.5 xxagsanuaa nirmnagu.

Mykamman conuiunap JIOMNXaHUHT XXOpPUA KuiraHga oup MapTa amanra omvpunagn. Xam xap 6mp Aunm yHUHT UL KOOUIMSATUHN
caknawl y4yyH (Mykammarn Tabmypnall, XXOpui TabMupraLy).

m
K, = z Ci ) Ni
JIONMX@HWHT ULWHKWHE 1 Ann 6ynya Mykamman ConuvLunapHu kynuaary opMynagaH aHuknaHagm =1 ,
6y epaa Ci - i~acb06 yCKyHaHWHT OupruruHu Hapxu; Ni —i-acbob yCKyHaHUHT MUKOOPW.
Xucobnaw 3.5 >kagsanHuHr xap oup i katopu byrinda kunmHagm
Mykamman conuiunap NOMUXaHUHI ULLHUHT KEMVHITU MNnapaa pexany TabMuprallunapHi amanra olwmpuil yuyH dopmynanap
Oynnya aHuKNaHagw:

K, =K, k,
Kfc =K, 'kc
By epna kn = 0,01 xopwn Tabmpnaw yuyH; kc = 0,05 mykamman Tabmupriail y4yH.

Mykamman TabMupraLlH1 NOMMHaHWHE ULLHUHE Xap YHUHYM Munga yTkasunagu. XKopui TabMupnall - xap Ainnm ytkasunagw.
3. Mlwnab yunkapuw capdprapnHmn xmucobnalw.
Nwnab ynkapuw capcpriapvHm xucobnatl y4yH Xv3mar KAnaéTraH XOOUMITapHUHT MUKOOPVHW Ba YHUIMAPHUHT OANTUIVHM
Gaxonuimuna. ByHaaH Talkapy, aBBanru xucobnai MabyMoTnapu acocuaa MAMHKHE SHeprusa TapMoFvaaH COBYK ManTuaa
ONUHIaH KyBBaTHUHI HAPXMHW aHUKNanmms.
4. Vlwnab Yvkapvw JapomMazgniapHi Ba TapMOFUHUHE 3NEKTP SHEPTUSIHWUHT YPHUHU ONULLMHK Xucobnaly.
Hapomagnap Ba KN YPHUHK XMcobnall ydyH Hapx Uwnab YnkapunraH Ba TapMOKKa KanTapuiraH a5ekTp 3HEPrUSIHAHT HApXUHA
aHVKNanmna.
5. [JUCKOHT MONMS OKUMIMAPCU3 TUSUMHUHI YMKMMHW KOMMan ONMULLMHUMHE MyaaaTuHU Xucobnat.
Xap 10 MWHUHF AN Mykamman TabMupaLuiapHi xucobra onmvacaaH TUSUMHUHE YUKUMHW KONMan ONULLMHWUHT MyOaaTHA
K
T1 - v
. P-C —-K.
aHUKNanmms: i i i
Oy epaa K71 - TM3M ULWHWHI BUpuHYM innga Mykamman capdnapy; Ki - TU3MM UWHUHE KEMWHMM Runnapga MykaMmman capdoriapy;
Ci - wHWHr 1 nn 6ynmnya nwnab YMKapULLHKUHE YMKUMK; Pi - MWHKHE 1 Ann uwnab Yvkapuywaad gapomMagnapu.

Mykamman TabMupraLunapvHn xucobra onmd YMKMMHU KOMnnam ONULLIHWHE MyAAaTV aHUKNaHaau: ,
Oy epga Nfc = T1/10. ManganaHraH KACMHM onvb Tawwnab, TU3UMHUHT doodanaHuWHUHT MyaaaT 6ynMya mykamman
TabMUpralnapHUHT MUKOOPHW, aHWKNaHaau.

Kepak 6ynca YmkumHM Kornnam OnuLWHKMHE MyaaaTtu kanta doopmyna bynnda aHvknaHaou:

DOTOINEKTPUK TUIMMHUHI horaaNaHULLHUHT MKTUCOAMIA acocnalll.

1. Ink mabnymotnap.

AsBanmv 1.3 naparpad KypcaTraH CyB 3apapCcusnaHTMpuLL Kypunima yvyH KyEewl Tu3mm xucodnawum GunaH nktmcogum acocnatu
YUYYH Kepaknm mabrymoTrnapHu é3nb Gepunaan.

» ®oToanekTpuk 6atapeanapHuHr mukaopu (ASE-50-AL): NCB = 4;

* Akkymynsitop 6atapesinapHuHr mukgopu (g=105 A-coat, U=12 B): NAG=3;

* nunga uwnab YkapuraH 3NeKTPOSHEPIUSIHAHT MUKOOPW (TapMOKKa KaiTapub GepunraH anekTpo3HeprisiHu xmcobra onmacaaH):
WAem = 16612 kBT-coar;

* TApMOFfMAaH OnuHraH KyseaTHUHI mukgopu: WKup = 2360 kBt-coar;

* TApMOKKa Kantapub GepunraH anekTpoaHeprusgHuHr mukgopu: W4Huk= 2366 kBT-coar.

2. MykamMman conuLLnapHUHI cMeTacu Ty3unagau.

YKapgean 3.5. JToMMxaHWHr ULIHWHE OMPUHYM Annga Mykammar conuLunap



BrpanrnHuHr YMyMUii HapXu,
Homu Mwukoopu Hapxu, AKLL AKLL fon

aon.
doTOINEKTPUK DaTapesnapu 4 260 1040
AKKymynsiTopnap 3 172,5 517,5
VHBepTop 1 361,3 361,3
DOTOINEKTPTMK BaTapesinapHN MOHTaX KUITULL 4 45 180
AKKYMYNSaTOpnapHU MOHTaX KUNULL 3 225 67,5
VHBEpTOp ypHaTULL 1 90 90
KyunaHuw ctabunmsaTopHn ypHaTULL 1 60 60
3apsanoB KOHTPONIIEPHM YPHATULL 1 20 20
Kaben yTkasuwl 20 3,0 60
ABTOMaTUKA Ba XMMOANaLL YCKYHaNapH1 ypHaTULLI 1 82 82

AKYHUIA: 2478,3

>Kopuin TabMupnalura Mmnnuk capconapy aHvknaHaauw.

K, =2478 3-0,01 = 248 AKLL fonn.
3. Nwnab unkapuw capdnapuHm xucobnatd.

AsBanm xucobnalu HatwkanapgaH dovganaHmnd, 3.6 xaasanu Tyaunaau. Xamma uinab vvkapuw capcnapu 6y xxagsanvaa
nnFMnagu.

YKapgean 3.6. TUBUMHWHI ULLHUHT OUPUHYM AU UwnNat YmkapuLl capdorapu

OneKTp aHeprus 1kBT-coatvHn Hapxw, OneKTp SHeprust Hapxw,
TapmornaaH anekTp
SHEPIVSHA COTUB ONVL mukgopu, kBt-coat | AKLL gonn. AKLI gonn.

2360 0,042 590

OpamnapHuHr Byp KMWHWHE ypTa MexHaT OVnMUIMHUHT
MepcoHan onnurn MUKOOPU ovnurn, AKLL gonn. doHan, AKLL gonn.

1 200 200

AKYHWIA: 2590

4. Nwnab 4vkapuw gapoMagsiapHi xycobnaium.
[dapomagnapHu Ba ékUnfu YPHUHU onuLl xycobnall y4yH TapMokka kantapub 6epraH 6upra nwnad YvkapurraH anekTp aHeprus
Hapxu aHuknaHagn. Masnymotnapu 3.7 xxaaBanuaa nvrmunagu.

3.7 xagBanu. Tu3MMHM 1 AMN MWNKHT MWNab YrMkapull gapomMagnapm

OneKTp sHeprus 1 kBT-coat Hapxu, AKLL OneKTp SHeprust Hapxu,
Tapmorfura anekTp
SHEDIVISIHI COTULLINA Mukgopu kBT-coat Jonn. AKLI gonn.

P 2366 112 2650
Tapmor anekTp OnekTp aHeprus 1 kBT-coat Hapxu, AKLL OneKTp aHeprus Hapxu,
3HEPrms YpHUHM Mukgopu kBT-coat nonn. AKLW gonn.
onuL 16612 1,12-0,25 =0,87 14452 44
AkyHWin 17102,36

5. TUBUMHUHT YUKMMHM KONmai ONULLHUHT MyOaaTUHU Xpucobnaldl.

Mykamman TabmuprialuiapHi xucobra onmacgaH TUSUMHUHT YMKUMHW KOMai ONULLMHUHE MyAAATUHW aHUKNaHaaw:
428408 ,5

=419
— 2590 — 4284,09

T, =
17102,36 ()

3.5. MuBepTOp Xucobnawm.

MHBepTOp 6aban napameTpriapHu: KUPULL KyYraHULWn = 220 Bonrt, ®UK h1 = 0,94, xam xpcobnaraH NcTebLMOr
KUNMHaéTraH KyBBaTHW, MUCON YyYyH Pp =17kBT, Ba xadta mobarHuaa Kypunma dunaH UCTebMor KUNMHaAETraH SKyHWUN KyBBaTu
Wxagpm=464,07 kBT-coat/xadptara 6unub, MHBEPTOP Y3rapmMac TOKHUHI KepaKknv MUKOOPU TabMUpraLl YYyH aHVKNnaHaau.
KelnHrnga cpotoanekTpyk Moaynnap, akkymynatop 6arapesnap, Ky4naHULWHUHT UMMYIbCW cTabunmaaTtopnapHuHr cudpat Ba
MMKOOPW TaHMNaLL y4yH Kepaknv napameTprapy aHuknaHaau.

1. Xacbra mobariHMaa MHBEPTOP TabMupriall y4yH y3rapMac TOKHWHI Kepakrm IoKHU xmucobnaHaam:

kBT-coat/xadTara

Oy epopa Wxagmanu - xacptaga GuHOga UCTEBLMON YYYH AKYHWUIA KyBBaTW. Y anekTp-acbobnap Ba EpUTULL UCTEBMON KUNIMHAETraH
KyBBaTHUHI MuFnHgura Termwnn. h1 — nHaeeptop ®UK hi1=0,94.

kBT-coat/xadTara.

2. NiHBepTop TabMuprall y4yH xadtada yarapmac TOKHUHI MUKOOPU aHWKnaHaau:
KA-coat/xadoTara.



Xupuu.

Oy eppa - MIHBEPTOPHUHI KUPULL KyYNTaHWULLIM

A =

Kup

3. ViHBepTOp TabMWHOT YYyH KyHAa (24 coaT) y3rapmac TOKHUHI KepaKn MUKOOPWHW aHUKNaHaau:
xadptara
Oy epaa n - SHr KaTTa UCTEBLMOMHN 103 BepraH UL KyHNapHWHT MUKOOpY, 5 KyH BenrunaHagw.

2244
AKMPW =——=1448,8 = 449
5 KA-coat/xadTara
4. INNonnxaétraH anekTp TabMUHOT TU3UM YYYH UHBEPTOPHM TaHmMaL.
VHBEPTOP KEMVHMM NpUHUMNAap acocuaa TaHnaHaaw:
- TY3WIULLHWHI cogdanvrvi Ba nyxranuru,
- hongananHnw cogaanuru,
- loKopw BynmaraH Hapxw,
- YMKULL YaCTOTACWMHM Ba KyYNaHWULWIHU KUAMATNAPUHUHI FOKOPW aHWKUMMHKX caknatum,
- banaHz 10K OpTULL UMKOHUSTY,

= YAKULI KyYNnaHUWHWHE CMHYycouaan waknu.

xagmau

n KA-coat/

MHBepTOp YyUyH GMp chasanm YmMkmLL KyuraHWULWHK Ba HOKOpWU KyBBaT Ba 17 kBT yMyMUIA YHUHT HOKMHM TabMUHMALL Kepak oynagw.
By Tanabnapra nHeeptopnap BENNING cepusicn INVERTRONIC mapkacu DIN:G220 E230/..../2rfg. ByHWHT Tawwkm KypuHmwm 3.1

pacmaa KypcaTunraH.

Kyunu nHeepTopnn 6ok yarapMac TokHM G1p dhasani yarapyeyaH cuHycouaan Tokura yarapmac aMmnnuryna Ba Gapkapop

YyacToTacu avnaHTMpaam.
UnKMLW KydnaHvwm Tapmokaa 6ynran 6ysnd kypcatuiunapgaH Ba HOTEKMC ypuyLInapaaH kapam 6ynvangu.
5. VuBepTop Tapknbra Gavinac ypHatusraH.

HoTtekunc ypuunapHuHr xogucaga €k TapMoknapmaa Tok Mykonranaa KyeLl €kn akkyMmynstop 6arapest, yarapMac TOKHUHT
KMpuLLIra ypHaTunrad, aapxon taHacpgyccns MCTEbMONYUHUHI TabMUHOTRALLra yrnaHaau. Arapaa 6atapesinapHuHr

ANEeKTPCU3NaHnLL NacT gapaxacura apuLinica, MHBepTop aBTOMaTtuk )73 BaKTnaa OFOXJ'IaHTVIpVIG qupmnap,w.

INVERTRONIC

3

e
= Seo=




3.1. pacM. VIHBEPTOPHMHI KYPUHULLW: ONOUHIX NaHen, UHBEPTOP LKadm ENVK Ba OYMK xonatnapaa.

CHITOBOM MOAYIE © KOHTPOMIOPOM

BEHTHIATOR C KOHTROMAE DOM \
CKOPOC TH BpailieHns

L

BHYTPDEHHAR 3ailUMTa

aBToMarthi ¥ py<Hoi Gainac

aBroMarsi 10c ToAHHOTO
TOKa C MPEfOXPaHHTENAMY

TepMmuHasl MepeMeHHoro Toka

BEHTHIATOPD C KOHTPOMNASPOM
CKOPOC Tit BpailjeHNsA

3.2. pacm. VIHBepTOp LLUKAOHUHI UYKU CTPYKTYpacu.

3.8 xxagBanu INVERTRONIC DIN:G220 E230/.../2rfg-WDG 20 MHBEPTOPHWUHT TEXHUK MabITyMOTIapw.

HomuHan umknw kyseatu (Cos ¢ = 0,8): 20kBA

MHBEPTOP KNPULLN

Kupunw kyunanuwum: 220 Bont

Knpuiw KyunaHuwmHuHr xous ofnwu: -15 gaH +20% rava

Mynbcaums koaddmumeHTn: < 5% adb.

Kupwuw Tokn cos ¢=0,8 Ba HoMuHan kupuw Kyunaduw: 80A y4uyH

MowHocTb npu pabote ot 6atapeit: 17,6 kBT

HomuHan tokuaa PUK: 94%

MHBEPTOP Y/KMLLIA

Ymknw kyunanmwm: 1/N 230 PE

Kvpuw kyunaHuwmy Golukapu Yetnapu: 5%

Ky‘-IJ'IaHVILIJ cTabunmsauusicu:

-aOnHamuk: 4% 100% tok y3rapui ydyH

Bowkapuw Baktu: <10mc

HomuHanbHbI BbIXOAHOW TOK: 86A

Kowms tok tokopu: 50% 60 cekyHoaa; 25% 10 muHyTaa; 10% 20 muHyTaa

Kuncka TyTawlyB TOKU: TYPFYH;
Ik3 = 3 x Inom 20 cekyHa aaBomuaa




Yukmwpga vactotacu: 50y (60MMy) £0,1%; KBapL, €KM TapMOK CUHXPOHMU3ALIMACK

YMKUL CUTHAMHWHI LUAKmW: cuHycounaa

CTATVIK BAVIMAC

FOk kobunmatu: 10muHyTaga 150%, 100mukpocekyHa 500%

Kaiita éky BakTu:
- MHBEpTOp yunpraHga: <1%mc (TyxTamacgaH)
-toK éku Kyn ékuwm: <1%mc (TyxTamacgaH)

YMYMUN MABITYMOTIIAPU

Ynuamnapu:
-6anaHgnmrn: 2000 -kenrnumrn: 800 -vykypnuvrm: 600

Nwnab yukapysumn: AnemaHums.
Hapx: 15000 AKLL gonn.
MHBepTOp TeXHWKaBMWU MabrymoTnap 3.8. xafsanuaa Kypcatunrax.
dotoanekTpuk Tranmmnaa nHeseptop INVERTRONIC DIN:G220 E230/.../2rfg-WDG 20 tyna 20 kBA unknw KyBBaTtu, y3rapmac
TOKHWHI KUpULL KyunaHuviHm 220 Bont 6unaH 6enrmnanan.
6. 17 kBT kyBBaTV OUMAH MMNYNBLCNN KyYNaHULLHWHE CTabnunmu3aTopHu xycobnatw.
Unk mabnymoTnap.
1. PH=17000 BT - 1OKHWHT KyBBaTWU.
2. Ukupuw.Hom.=220 BonT - HOMUHanN KMpWLW KydnaHuwra Kyéll 6atapesHuHr napameTpriapy.
3. kkupuw.1=0,8 — MUHUMAN KMPULL KyYNaHULLHWHE Xucobnall koaddmumeHTn; kkupuw.2=1,2 — Makcuman KMpuyL KyYnaHULLHUHL
xycobnalu koadbpuumeHTI.
4. UH=220B GNOKHWHT - YAKULL CTaOUNMaLITUPUITTaH y3rapmac KyYraHuLwn.
5. IH=77,3A - FOKHMHI HOMUWHan TOK; IH.min =7,73A - FOKHUHI MUHUMAaI TOKW.
6. UH~=1,1 - 4Kl JOUMMI KYYNaHWULIHWHI Y3rapyByaH Ty3aéTraH
7. F =10 k'Y - Kyunu TpaH3UCTOPNAPHUHT ULLIHWHI YacTOTacu.
8. ®epput ysakHuHr mapkacu M6000 HM1.
9. VIKKM TaKTnn UMNyFciv KyYnaHUWHKHE ctabunmnsatopHuHr (MKC) npuHuunuan cxemacu (pacw I1.3)
WKCHWHI ynknw dounbTpHM xpcobnalu
1. TYNOVPULLHWHT 3HT KaM KO3pULIMEHT xmcobra onmb KyunaHULLHWHE SHT KaTTa TOMUP YPULLIK YPHUHWU (OUNTPHUHE
ynkMwaa Genmmnadagn. Yvkuw 1Kopu YacToTanm OUNTPHUHE HACOWIA KuiAMaTy 1- rapmMoHuka nynbcaums enrvnaHagmw.

S— iiﬂsm [90° (7 )Jc0s[90° (v 1 )]
T

min

_ 4100
314 0,28

2. IKC BnoKHUHT Ymkuaa ToMup ypywmn koaddomumeHTu (dooms).

-0,426 - 0,898 =174 ,04

Oy epoa - IKC counTpHUHT Ynkuwiada y3rapyByaH Ty3aéTraH amnimMTyaacu.
3. Ynknw pymp yuyH 60cnb KYMULLIHUHT Tanab KUnMHaETraH TOMUP ypyLn KO3dUUMEHTMHN BenrnaHagu:

’

4. UNTPHWHI APOCCENHUHT (MUKPOTeHpW) 3HT KaM MHOYKTUBHOCT GenrunaHagu:

By epaa IHmin =0,1- In Hom ; f - kunolepu.



~220-10°-0,4
’mr10.7,73-0,28

5. ®UNTPHUHI OPOCCENHUHT TaHNaw kN xMcobnall y4yH yarapyB4yaH Ty3aéTraH Kyu4naHUWHUHE achcpekTne kunmatHm ULadp.
OunnL Kepak.

0,426 =1732mxl

UL33 = \/Ulzymin + Ug(l - Ymin)

By epaa U, =Ujyymax —aUyp —=U s U, =U +aUyp, ;
AUy Ba aUyp, - FOKHUHI HOMMWHaI TOKHUHI TapTnbaa KyunaHWULWLHUHT TYFpYU nacanv auoanapaa

U =78-08-220=5652 g U, =220 +0,8 =220 .8 5

Uy, =+/56527-0,28+220,8 -(1-0,28) = 352,98

P
6. [IpoccenHuHr xmcobnaHraH MHAYKTUBHOCT LAp.min=1732 MkIH Ba kyunanuw UL33=352,9 B 6yinya % =10Br.
nykotuwnap éunan gpoccen [ 380 yHaa TaHnaHamua.
7. IKC huUnTPpHUHT YMKMLL KOHAEHCATOPHUHI cufnMun (Mykpodbapan):

_(Q, +1-10°
C(n)’L,

D

By eppa f —yactotacu, kunolepy; L= Lopmin — 1w yacToTaga f apoccenHunHr apdeKTMB UHAYKTUBHOCTUN, MUKPOTEHPM.
(696,16 +1)-10°
?(2-3,14-10) 1732

8. KoHgeHcaTtop TaHnaHaaw.

PunbTp y4yH koHaeHcaTop a K50-9umn.1000mkdPx63B 105°C TaHnaHaMus.
TexHukaBui napametpnapu K50-29 nvn. 1000 mk®d x 63B 105°C:

- Nw kyunanuwmn — 63 Bonr.

- HomuHan cusmu - 1000MKD.

- w xapopatu — (-40...105)°C.

MKCpaa kyunu TpaH3ucToprapaa Ba guoanapaa vcpodraphy xucobnatu

1. buTTa TpaH3ucTopaa AuHamuka nepodoriapu:

P =§1kf*1o-3(U ty +2U, ute)

=102mux D

JIUH . BX.max Cl) BX.max " C

By epoa Usx.max=kex2Uex; |k=Iagt/ VY max ; tc n tp — mukpocekyHanapaa; f —kunorepu,

U@xmax = k@XZU(gx =220 1’2 =264 B
I =Ly Y ey =518/4/045 =773
P 2

oun

= 3 77,3-10-107 - (264-0,016+ 2-264-0,210) = 59,3Bm
2. TpaHancTopaa cTtaTuk ucpodorapu:

by epna - TPaH3CTOpAA KOMNIEKTOp-aMMUTEp Kyurnanuw 1,6 Bontra Termwny; - TpaHancTopaa 6asa-amMmuTep
Kyunanuw 2,0 Bonr;

- KONMeKTop Toku, 77,3 AmMnep Tervnu;

- 6asa-aMmuTEp YTKA3rMY TokK, 7,7 AMnepra TervLnm.

3. AxyHuiA ncpodonapu

TypTTa TpaH3ncTOp Y4yH
Kyunu gnognapza ucpodnapHu xmucobnatu



1. vog oMHamuk ncpodonapw, BarT:

Pypy =12:1,:0,6 U, i 1, - f 10 _3=

Oy epaa f— kunorepy; tecm. — Anon OpKanu KapLUMNUIMHUHE KarTa BakTh, 0,5MKC Terninu.
P, =12-77.3-0,6-492 -0,5-10 -10 2 =136,9 BT

2. Yarapmac Tokura aiinaHTupraH auoaaa cratik ucpodornapm:

Pypr = AUppid Y maxs

By epaa AUy _ 0K TOKV YTraHaa ounk anogaa VD1 kyunaHuwwn,

PcmAVDl = 098 <77 73 : 0,45 =27 ,8 BT.

3. VD1 amogna sikyHuiA ucpodpriapm: Brois = Fowwyor * Femyn ,
P,s =136,9+27,8=164,7Br

TypTa avognapga sKkyHuii ncpodnapu Termnm:
P, =4P;,, =4-164,7 = 658 ,8Bm

WKCHWHr kyunu kucmumn ®UK xmucobnaiim
1. Kyunu KMCMHUHT Ty3unuwHmn xucobra onmb NKCaa sakyHuin ucpodbrnapu

P =P +P +P,+P

mp 2op

P, =305,2+487,6+658,8+10 =1461,6 -

M = e 100%
2. UKCHWHT ky4nn kmnemHnHr @K (comnsga): P, +P, ,
.. =1—7-100% =92%
17 +1,46
P
Nucu = . 100
3. VIKCHIHT OVIK: Pyt Pyt Prompyy
17
= -100 % =90,4%
Noen =977 46 +0.34

8. Tyavunuw 3apsga-pa3psga akkymynatop 6artapesnapHuHr.

AKKYMYNATopAa aHUKMaéTraH HOMMHan KyYsraHULWHWHE 3apsa-aNekTpeuanaHml gapaxaHu Ty3UnWHUHE Kynngarn ncoganapaaH
xucobnaHaau.

AkkyMynsTop knemmanapaa 12-sonstny kydnanuw 10,2 BonTra Terwnu akkyMynsaTop anektpemsnaHTMpraH 6ynagu; KydnaHui
14,4 Bont Termwnm — 3apsgnu bynagw.

By MKKk/ YeTnapHn aHMKNaLl yy4yH MKk kKomnapaTop (pacm I1.2) donganaHagn. DA1-1 Ba DA1-2, nkkn kaeat kunuHrad K140y[ 2
onepauuoH Kyyaitupud 6asana Tysunaau. Tyaunniw 6y akkyMynsTopaaH TabMUHMaHaau. Yau akkyMyrnsaTop akkyMynsTOPHUHT
KYYNaHULWHWHE AaTymk BunaH xvmamat kunaHagn. AKKyMYNSTOPHUHE Kyunanuwin R5, R6 kydnanvwm ukkmutara 6ynvHagw.

Y pHATULLHUHT KyunaHuLWHUHT MaHbacu 6unaH: Uakk<10,2B n Uakk>14,4B napameTtpuk ctabunuszatop, VD1, RI, C1 (pam. M2).
CTabunmaaumsiHMHr KyunaHuwmy NacTky YeTuaaH NacTpok TaHNnaHaay (akKyMynaTop aMNeKTPCUsnaHnwm).

VD1 cndpatnaa 2C482A Typy CTabUMUTPOH TEXHMKABUI MabiyMoTnapu obunaH: ounaHd Uct=8,2 B cTabunmnsaumsiHUHT KyuYnaHuLwv; ;
lem min= | MA - cTabUNN3auUNSHUHT MUHUMAan TokW. /cm=5 onguaa MA: ucm==8,2 cTabuUnNn3aumMsiHUHT MakcmMan TOKKa; icT max=96
MA.

R1 kapumnuk xmcobnawt yyyH Umin akk < 10,2 B xpucobra onub taHnaHaau.

OnekTp KypunManapyv 6unaH mwnaraHaa xaBgcuanuk Tanabnapm

ONEeKTP TOKMHWMHI MHCOH OpraHn3Mura TabCypy LUKMKACTIaHULW Xocun kunaam. OkybaTt TOKHMHI MUKOOPU Ba YHUHT Xapakat
OaBOMUNNUIA, LIYHUHIOEK MHCOH TaHacy Ba OPraHU3MHUHI UHAMBUAYanN Xoccanapy opkany yTuil nynu Ba Yyactotacura GofFnukK.
ONEeKTP TOKMHWHI MHCOHIa TabCup XaBduy Ky3 Y4yH ceaunmac, Kynok ounaH awmtnb 6ynmargurad, Macodaga cesavnMamguraH,
xpara ara 6ynvaraHnuri y4yH xam katra, kaHganamp cabad GunaH KydnaHuw ocTura TyLuraH afekTp Kypunmanap AeTannapu Ba
YNapHWHI KOpMycrnapy €kn xMMosifiaHMaraH ToKka ara cumnap ounaH kecuyBYaHNWUM nantugarvHa kabyn atunagu.
ONEKTPOTOKHWUHI MHCOH OpraHn3Mura Tabeupy (KynmLl) UCCUKNNK, MEXaHUK (TYKUManapHUHI €punnin) K KUMEBMI (3NeKTPonu3)
GonuLn MyMKunH. TOK MyLLaknap KMckapuim, Hadpac napanuum (danaxu), topak danaxvHi kentmpund umkmd, G1onorvk Tabeup
KypcaTuLLM XaM MYMKMH.

OnekTp KypunmagaH donganaHvaa NwnaéTraHHUHE XaBOCU3NUIMHA TabMUHNaMangnraH, XatTo SHI MyKammar WKpo
LIapouTnapm ByXXyara kenagy Ba Maxcyc xymosi BocutanapvaaH dongananvHm Tanab kunagu. MacanaH, KoMMyHVKaums
annapatnapu bunaH >xxapaéHnapga — yumpyBs4u, anokaHu y3yBun annapatnap bunaH nwnaétraHga annapatnap cumnapuaa
KyunaHuw namgo 6ynuil axtumonu 6op, LWYHUHE Y4YH CUMAAH MHCOHHW N30MSLIMS KUNYBYM XMMOSI BOCUTACK (OMANEKTPUK



Kynkonnap) éku epgaH n3onsaumsa Kunysum (M3onsumoH nonadpsan, KylimmM4ya Taxtada Ba X0ka3o) BocutanapiaH donganaHuil
3apyp. Wy Tapuka, epra TyTawu HemTpannaHraH 3 dpasanv Tok TapMoKnapuaa M3onsauusi MHCOHHM TOK BopyBYM yTKasudra Tervim
xonatuga xMMosi Kuronmamgu.

LLIyHWHr y4yH Xusmart KypcaTyB4M NepcoHan y4yH Hopmarn wapoutnapuga OyHaan TapMmokaaH choriganaHmi nsonsaumsnm
HenTpanaHraH 3-¢asanu Tok TapMoknapuaaH donganaHunmwmnra HucbartaH yrta xasconu.

Bup dasaHvHr epaa ylwnaHuwimaa epra Tytaw HevTpannaHrad 3-ghasany Tok TapMoFura Ternil xonatu

U
— 3

3
Us g
0f —— 2

— 1
A~ 1

— ( E%F%Rq

LWyHoam knmnb, TapMOKHWHE epra TyTall HedTpannaHraH 3-chasanm Tokm dpasanapugaH 1 ura Termb ketraHga, Ud HUHE TynuK
Kynamura Tywagw.
r1=r2=r3=r; OynraHga epra HUCOaTaH YTKa3rMUnapHUHT N3ONSLUUSNIAHULLMHUHT naean axBornvaa Xam XaTTo
y = ﬁ = 12—7 =127mA
R, 1000 , TbHU ynum xaBdura onud kenagw.
Epra TyTaw HenTpannaluraH 3-gasany TapMokka 2-KyTonm Termw xonaTm

] YY)
=
=2

I

ro [)

ByHOa HenTpan epra TyTalwraH-TyTawiMaraHuaaH katenii Hasap, 1 Kyn-kyn nynu opkanm ykub ytaam Ba Un Ba Ru ra 60ofnnk
oynagw.

U, 3,
“"R R

u u
OnekTp Kypunmaga Tabmmprall y4yH WLl XKOMMHM Xo3upraluga uw onvb Gopunagurad Tok YTyBYM KMCMap xartora Wy Kynmnmo,
Ky4laHULL ocTuaa Konampuirad 6ynuwm MyMKuH, LWy Gouc Tervwnm kyuma acbobnap (KyunaHui Kypcatkuunapu) bunaH ynapga
Ky4naHuw Gop-AYKIMUIMHM aBBangaH TEKWNPULL 3apyp. INeKTp KypunMaza Uliaa UWNaéTraHnapHUHT MYIDKanHU MYKOTULL XaBdu
0op, LWYHVHI YYYH ML KANTMHAOMUraH Xonnap Ba KypuUSIMaHUHE KYLUHW ydacTkanapw, KonaeBepca, SKMHNawmw ékn Termb KeTumLl
XaBghy BynraH >xomnapHu (OroxnaHTUpULL Nnakatnapu) maxcyc 6enrunap 6unaH aeeangaH 6enrunab Ky 3apyp.
OnekTp TapMoFuaaH y3unraH 3neKkTp KypurnmvaHuHr TOK IpyBYM KMCMnapuaa niunawuaa ynapga tacogudaH KydnaHui namngo
OynuLWw xaBcu BY>KyAra Kengw, WYHWHT YYYH KyYnaHWLWHW UL XKOWWra XaTomnu y3aTULLHW MyCTacHO aTaauraH Ba wy bunaH
Ky4naHuw namgo 6ynuw xonatvaa nwnosumniap yvyH xasdm 6aprapad sTaguraH Yopanap kabyn Kinuw kepak.
ONeKTp KypUIIMaHWHI CTaumoHap KOHCTPYKTMB XMMOS Kypurnmarnapu Tycuknap, 6rokupoBka, CurHanusaums, epra TyTallys,
3aHyneHve Ba xokasodaH nbopat. CtaumoHap — anekTp XMmos Kydma Ba onvb topunagurad 6ytomnap bunaH kywmnmya
KMNMUHaoUraH XMmosi Bocutanapu anekTp KypunManapaa anekrp TokuaaH Tarnodat KypuyLlaaH, anekTp én Ba anekTpoMarHiT MaioH
TabcupugaH, MafFny6 GynyBuUM aNeKTp Kypunvanapga MWIaétraH MHCOHMapHA XUMOS KUnnLra Xma3mar Kunagw.
M3onsaums kunyBum WTaHranap Ba Knewunap, arekTp yrnyaruy Knewunap Ba KydnaHuw KypcaTkuynapuy, AU3NeKTpyK pesnHa Gytomnap
Ba U3onNauMsAnaHyBYM Kynunmanap, Kydma epra TyTalima Ba Tycuknap, U3onsaumsny Kyrnkonnym MoHTépnap acbobu, oroxnaHTupysym
nnakatnap WYHWHT XXyMriacuaaH.
Mapxyq anekTp Kypunvanapa VLWnapHUHI XaBgcu3 Ba HOKOPW MaxCyrnaop LapouTnapy TabMUHNALL Y4YH SIeKTp XMMos
BOCUTanapuaaH Talukapu Typrm HOSMEKTPOTEXHUK XMMOS BOocuTanapvaaH donganaHnnam.
XMMOS Ky3orMHaknapu
Kackanap
Kynkonnap
npoTusorasnap
GanaHanvkga vwinap y4yH — cakrnoBym 6enbornap
CyFypTa gopnapv
MOHTEPIMK KyNTUPHOKNap

Nogakwd=



8. KyriMma Ba ocMa 3vHarnap (HapBOH)

9. CTpeMsiHka HapBOHNap Ba OOLLKA.

M3onaumsinm xumos BocuTanapu MHCOHHWHI SMEKTP U30NSALMACKHM TOK HOPYBYM EKX epra TyTall KMCMap4aH TabMUHNIanam,
LYHUHTAEK epAaH xaM. XMMosi UMKOHUSATUra kapab, yrap acocun Ba KyLuMMmyara TakcvmnaHagm.

AcoCUin N30MALMSANN 3NEKTP XMMOST BOCUTaNapy HKOPU 3NEKTP MyCTaxkaMIMIiMHU Gunan axxpanub Typagu, y30K BaKT 35eKTp
KypuUnmManapHUHr ULLYK KyYnaHULLHK yunat Typaau, KyunaHuw octiaa XaBhCU3NMKHUHE TOK KOPYBYM KMCMMUMapura nepcoHanura
TErnw UMKOHUSITUHM BGepaaw.

YHra kynvgarunap Kkupagu:

1 kB raya anekTp Kypunmanapga — Usonsaumanu WraHranap, usonsaumsnmv Ba aMeKTp ynyarnynmg KreLunap, QUanekTpuk Kynkonnap,
N30Nsumany Kyrnkonnap unaH cnecap — MOHTaX acbobu, LWyHWHIAEK, KyunaHuw KypcaTkuinapu. Kylwmmya nsonsumsinaHaguran
3MNEKTP XMMOS1 BOCUTaNapu - aMeKTp Kypunmanap uiiym KyudnaHuwmn ywnab Typuwra kogup 6ynvaraH usonsiumsra ara Ba LUYHUHT
YYYH MHCOHHW TOK YPULLAAH XMMOS KUronManiau.

Ynap acocuin nsonaumsanm BOCUTaNapHUHE XMMOSt TabCUPMHW KyHalTUpuLLIra MyrbKannaHraH.

Acocuii xumos BocuTanapugaH dorganadraHga 1 ruHa Kywmmda socutagaH dooriganaHul eTapnn.

1 kB rava 6ynraH anekTp KypunMaga KyLummMya usonsums BocuTanap AUANEKTPUK kanuiunap Ba runamdanap, WyHUHraeKk
N30Naumany KyiunvanapaaH nbopar.

M3onaumsnuy wraHra — Uwkm KydnaHuiinaa Typnap anekTp KypunmMa KUCMIapyHA Tervw 6ynraH n3onsaumsinu matepvangaH
TaiépnaHraH ctepxeHb. LLTaHranap 6apya KyunaHuwnu KypunManapga KynnaHunaau.

LLTtaHranapHuHr 3 Typu 6op:

1. Teskop — 1 KyTOGNM axpaTtyBuum onepaumsanap, MyBakkaT KyuMa XMMOos epra TyTaliManap Kynuil, Ky4naHuw RyKnurnHmn
TeKWwupuLL Ba BoLlka onepauusinap.

2. YnuoBnu — nwwinaéTraH anekTp KypunManapga ynyosrnap y4yH.

3. TabMnpnoB4un — KyunaHuw octuaa 6ynraH ToK IopyBu KucMmnapaa 6esocuta Ba SkHUaary npodunakTuk, TabMUPIIoBYM Ba

MOHTa) ULLNapVHN BaxkapuLl yYyH.
Typnu Mwnap yYyH nwnatunaguraH yHMBepcarn LtaHranap MaBxya:
Xap 6up wraHra 3 Ta acocumn Kucmra ara:

1. iuym
2. M3onauuanangurax
3. PykosaTka

M3onsaumananauraH WTaHra pykosaTkacu LWTaHranapHy Kynnap 6unaH ywnab Typuiira MyrkannaHraH, y LTaHraHUHN N30naumnanm
KMCMK JaBOMM caHanaau Ba yHAaH Mebepuit xanka bunaH axpatunraH. PykosatkaHuHr yayHnurm 0.3 — 1 M.

LLitaHra GunaH ypratunrad nepcoHan uwnan onagn. byHaoa ananekTpuk Kynkonyanap KynnaHunagu. kynkondacms 1 kB rava
Ky4YnaHuLWnmM KypunmManapga vwnaw MyMKiH. M3onaumanu kucmmra, SibHu MebEpPUIA XankaaaH HoKOPUPOKHW TervLw MyMKUH 3Mac.
M3onsauusinu knewnap — KydnaHuw octuaarn TpyokacuMoH npeaoxpaHuTess NaTpoHNapyHM YpHATULL Ba €YML, NndoFnaaH
pybunbHUKNap Ba axpartMa U3onauusnm Haknagkanap, TYCMKnap ypHaTuw €k edmil Ba GOLLKa Uwnap y4yH MyrKannaHraH.
OnekTp Kypunmaga 35 kB rava KyunanHuw ounax kynnanvnagun. Kokopuaga antunraHuaek ynap 3 acocuii KUCM-ULIYK, U3onsaumsinm
Ba KyrnKkonnapgaaH Tapkub TonraH.

1 kB n1 anexTp Kypunma y4yH Krewunap Xaxmum MmebEepraHMaraH Ba ULLNAaTUIMLLMHWUHT Kynannurira kapab 6enrmnaHagy.
KnewunapHu TOK HOpyBYM KMCMNapaaH y30KpOK TypyLl Makcagmaa KynnapHu Y4ysraH xonataa ywnaiw Ba knewunap 6unaH 6up
BaKTHWHI y3naa TOK FOPYBYM KMCMITAp €KW TOK HOPYBYM Ba epra TyTall KucMmnapra Terb KeTMacnmvk y4yH cesrmp bynui kepak,
Heraku Knewunap usonsumsicu Kkonnamacura termb KeTuLl, okmbaTtaa onepaTopH/ TOK YpULL MYMKUH.

1 kB raya anekTp Kypunmanapga KynKoncua mwinail MyMKWH. OneKTpymvyoBnmM KreLunap — 3neKTp KatTanvknap (Tok KydnaHuL,
KyBBaT, (haszanm Gypyak Ba HOLLUKA) HU TOK 3aHXUpUOaH axpanmaraH Xonga Ba YHVUHT UWnHK By3amaraH xonga yndyaiwira
MyrxannaHraH ac6o0.

LLyHra myBoGMK Xonaa Knewuny amnepMmeTpnap, amnepsonsTMeTp, BaTTMeTprap, asoMeTpnap KynnaHunagw.

Knewnu amnepmeTtpnap éku (TOK — U30NAUMAnmM KreLunap) KeHr KynnaHunagn. 3Hr O4AMN TOK ynyaruinu knewunap 1 Wwoxnm Tok
TpaHcdopMaTopy LWaknuaa TanépnaHraH 6ynmb, yHaa cum €Ku yryarnunm ToKnM WwimnHa GupuHYmM ypam cudpatmga, MarHutnm cumra
ypanraH ynaHraH yndanu ac6obnu Kynwoxnm ypam UKKMHYM 6oFnam cudpatnaa xmsmat Kunagu.

Knewnap 1 kB raya anektp kypunma y4yH 1 kynnu Ba 2 kB gaH 10 kB raya anektp Kypunma y4qyH vkku Kynnv 6ynagw.

Ynap 3 acocun Kucmra ara:

1. MarHuTCcumM, ypam, ynyos acbodbuaaH noopar num
2. VLYW KUCMUZAH yropraya msonsuusnanguran
3. ynopuaaH Krnew oxvpurada pykositka.

Bup kKynnu knewnapga nsonaumsnaHagurad KUCM Ba con — 6up ByTyH sxnuTivkaup.

U k 2-10 kB 6ynraHga knewunapga wsongauusinaHagurad KUCm y3yHnuru 38 cM aaH kam amac, kynnapu 13 cm faH kam amac.

U 1 kB rava knewnap xaxmunap MebEepraHmangn.

Knewnap 6unaH ynyaiu o4unk TOK IopyBYM KucMniapaa (mHa, cum) ga 6ynrasu kabw, nsonsaums GunaH KonnaHraH ToK FopyByr
kmcmnapga (kabenb, TpybkacMMOH NpegoxpaHnTens Ba OOLLKa) amanra owvpunuwn MmyMknH. U> 1 kB 6ynraH anekTp Kypunma
OV3NeKTPUK KyrnkonnapaaH dpovaganaHui 3apyp.

KyunaHuw KypcaTknum — TOK FOPYBYM KMCMAA KyuraHuLL 60p — MYKNUMMHM TEKLLMPULL YYYH MyIpkannaHraH kydyma acbob. byHaan
TEKLUMPYB 3MEKTP KypuiMagary HOCO3MMKHW Ha30paT KUIWLL, LUMKACTAaHWULLIHM 13nab TOMWLL, >xafaBarHy TEKLMPULL YUYYH 3apyp.
KypcaTtkny KyunaHvw MaexXyanurnaaH rysoxnvk 6epysum ceeTnm curHanra ara. Y 1 kB nu anekTp Kypunva Ba yHAaH
roKopunapvaa xam KynnaHunagw.

1 kB rava kyunaHuwnm anexkTp Kypunma y4yH Kypcatkuudnap (Tok uanosuunap) 2 kytonu sa 1 kytonura 6ynuHagn. yuyH
KypcaTtkmunap (Tok u3noe4uunap) 2 kytonu sa 1 kytonura 6ynuHagmw.

2 gyTOMM KypcaTKnunap aneKkTp KypunmaHuHr 2 Kucmura Teragm, ynap ypracuga Kyunanuw 6op — nyknvrn 6enrvnasaau, wy 6omc
y 2 Bypfura Ba kaTTa y3yHnuvKka ara.



1 KyT6nm kypcaTkmy — epra HUCHaTaH TOK OPYBYUM KMCMAA KydnaHuL Bop-NyKNUrvH1 aHuknalura myrmkannadrad.®akat 1 ruHa Tok
topyBUM Kucmra 6ofFnaHnHK Tanab kunagu.

1 KyTONM KypcaTkuy y3rapyB4aH TOKIM SMEKTP KypunMagarMHa KynnaHunaan, Herakm JOMMUIA TOKAa YHUHT amMmnodkacu éHManam
Ba LWYHWHIAEK KydnaHuw 6ynraHnga xam. YHOaH anekTp Kypunvaga dasa CUMWHW aHvKMaLL flaMna naTpoHnapu, yavprnynap sa
npeaoxXpaHUTENbapHM TEKLLNPWLL, UKKUITaMYuM KOMMYHUKaUMS xaaBannapyHi TeKLUMpULLAA Kyrnall TaBcusl 3TUnagu.

1000 B rava kyunaHuLL KypcaTKnunaaH XMMosl BocuTanapcma gooaanaHiil MyMKIH. TexHrka xaBdeunsnurn konganapura
MyBOCUK, KydnaHULL KypcaTKMun YpHUra Hasopat namnacuHu Kynnawl TabkuknaHaaum. by omun myrmkanuaaH Kynpok
KyuynaHuwigarm namnanum tacogudpan ékmnranga kv namna sapbacmaa konba noptnab, okmbataa onepartop apoxaTtnaHvim ounaH
n3oxnaHagu.

[nanekTpuk Kynkonnap, kanvwrap, 60Tuknap, runamyanap HKopu SreKTPUK MyCTaxkaMIvK Ba SIXLUKW SMacTVK 3rniyBYaHIINKKA ara
OV3NEeKTPUK Maxcyc pesnHagaH TanépnaHaou.

3nekTp KypunMaga AuaneKkTpuk Kyrnkonnap:

1. 1000 B rava — ky4naHuww ocTvaarn uwnapga acocui XxMmost Bocutacu cudatuaa kynnanunag (yayHnurn 350 mm).

2. OnekTp kypunmaga >1000 B acocun usonsauusinaHaguraH Bocutanap (LUTaHranap, usonsumsinaHagurad Ba SrekTp ynyarmd
Krnewnap) épgamuaa mwnapa Kylwmmya xmMmost Bocutacu cudpatmaa KynnaHunagu.

[vanekTpuyk kanuwwnap Ba 6yTuknap — acocuii Bocutanap épgamuia 6akapunaguran onepaumsanapaa KylwmmMya Xumosi Bocutacu
cvudpatmga.

ByTvknapaaH uctanraH KydnaHuwaarm O4nK af1ekTp KypuiMa Ba €nuk arekTp KypunMaga dovigananunagy (ynyamm, Haeum, U
CVHOB, caHacu, 6anaHgmvr i 20 cm, ynyamu 10-15). 1000 B raya kyudnaHuwnm Enuk SnekTp KypunMaga Ba UcTanraH Lwaknga
KadaMm KyuynaHulimaaH xymost Bocutacu cudatiaa, LWy XymnagaH XaBo NIMHUANapY anekTp y3atvwaa xam cdorganaHunagy.
[vanekTpuk kanunap Ba 6yTuknapH1 ogauin To3a Ba KypyK nonadpsanra kungmpunaaun. 50x50 guanekTpuk runamyanap,
kanuHnurn 0.5-0.7 cm.

Tok 1opyBYM KMCMnapra Tervb keTuwaarn anekTpXxapoxatnap SpumaaH OpTUKHU Tawkun kunagu. by cumnap, annapatypa
areMeHTNapy anokanapy Ba xoka3o. TOK IopyBYM KMCcMapra Tervb KeTulgaH XUMOSNaH W YYyH KyingarnnapaaH
donganaHunaou:

Knumk KyunaHuLinap KynnaHunmim

TapMOKNapHUHI XMMOS TaKCUMOTU

HOKOpM KyunaHUL TapMOFUHUHI MAcT Ky4YiaHUW TapMOofFUra bITULLIMAAH XMMOSICH

Tycuknap

BnokupoBska

M3onsaumsa

Tok topyBYM KMCMNap xyga etmb 6ynmangurad 6anaHonvkga xomnawagu.

Tycvmnap — NycTUHNap, Wkadnap, yCTyHnap, Kanmnoknap Ba napga KypyHuwnga 6axapunaguv. Ynap sxivT Ba ThIPCUMOH Obinunium
MYMKMH. TypcMmoHnapm Kyndra énunaguraH awmknapra ara 6ynagm.

BrnokmpoBka — oKpY xaBcusnunk MaBxyA uwaa KynnaHunagun. Pagmo Ba TeNeBU3VOH NepedaTymkiap, CUHOB CTeHanapuaa,
FOKOPM KYYNaHMWLLINKN M30NSLMs CUHOBIapy y4yH. Tabcup Tamonnnm Obliinda anekTp Ba MexaHuk GriokmpoBkanapra 6ynuHaam.
OnekTpobNoKMpOBKa 3MEKTP3aHXMp anokanapuvra dakar Tabevp aTaan. XyMosinaHraH obbektaaH nctanrad Mmacodaga
KYNNaHUmLLN MyMKWUH.

INoak~wd =

Xynocanap

1. Y30K >oinaLiuraH axonui NyHKTnapaa anexkTp TabMuHoTiaa dhoToaNekTp Modynnapu 6unaH KyEéL KyBBaTHUHT doornaanaHum
camapAopnuri Ba 3KoMorMkK TOMOHNapyaaH CyB 3apapcyanaHTupuLL Kypunmanapaa aHya addektvs 6ynagw.

2. YntpabuHadpwia cyB ctepunmusaumanall TM3uMm ydyH yrirpacdmoneT 6aktepuuma YMPOFUHMHE EPYFITUIMHWHE NapameTpriapyHi:
254 HM TYNKUHHWHT y3yHnurn Ba 40 000 BT/cm2 aHr kam gosanaly, - Tanab kunvHaam

3. Nceuknuk Hacocnap 6unaH KyéLu Konnekropnap Ba TYNpoK akkyMynaTop doaanaHvLn Hacoc cTaHumMaaa Ba KULLKW ounapaa
WCCHK CYB UCUTULL TabMWHMNaHagW. XaMm ésfa GUHOHM COBUTULL TabMUHOT YUYYH UCCUKIMKHUHT Ba COBYK XaBOHWHI Mypakkab
vwnab unkapu. by aH4a sHeprna TMSUMWHUHE UKTUCOAUIA KypcaTKUYnapuHu KyTapaau.

4. YntpabuHadLia cTepunmM3aTopy Ba YHUHI GoLkapuL Tuaumniapn TaxmMuHaH 20 BatT KyBBaTUHM UCTEBMON KUaau; TU3vm
Y3IyKCU3 xapakaTt y4yH 3Hr kaM aHeprus 480 B1-coaT kyHura tanab kunuHagu. Tusum 50 ¢hoToanekTpuk MogynnapHm
doriganaHagn. TU3vMM yUyH XOU3 Makcuman KyunaHUWHWHE nacantupnum 2% AaH kyn 6ynmacnurira TaHnaHagu.
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N.1. pacMm. CyB 3apacuanaHTypuLL y4yH ynTpabuHadlua KypunmMacuHu qpoTo3MNEKTPUK TAabMUHOTUHUHT SMNEKTP Ty3WUMNWLL CXemacu
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N.2. pacM. CyBHM 3apacu3naHTMpLL y4yH ynTpabuHadLa KypuMacuHn neKTp TabMUHOTUHMHT BGOLLKApULL CXeMacHu.
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N.3. pacMm. MKCHUHT MKKN TaKTnn Ky4 KNCMHUWHE Ty3UIULL CXeMacu
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W.4. pacm. MoCTnv MHBEPTOPHMHI TY3USNULL CXEMacK.
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N.5. pacM. AkkymynsaTop Gatapeanap 3apsa KUMULKMHA HasopaT YCKYHaHWUHT GroK-CXxemach.
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N.6. pacM. AkkymynsiTop Gatapesnap 3apsif KUITULWWHK HA30paT YCKYHAHWHE SIIEKTPOH CXeMacu.




