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1. BBEAEHUE

LleJ'IbPO OaHHOro nccnenoBaHna ABNAeTCA aHanmi pa3BUTUA COJTHEYHbIX BO,D,OHaneBaTeﬂeVI. Ytobbl He
BO3HMKalo nyTaHuLbl B TEPMUHONOINK, ganee npmneegem KpaTtkoe onmcaHue I'IpVI60pOB.

TEPMWUHOJIOINA, UCT10JIb3OBAHHAS B OTHETE

B naHHOM vccrnegoBaHUM Mo CONMHEYHbIM BoZloHarpeBaTeneM noapasyMeBaeTcs CUCTEMA, COCTOosALLasA U3,
Kak MUHUMYM, OBYX OJIEMEHTOB — COJIHEYHOrO KOJIEKTOpPa, SIBMSIOLIErocs YCTPOWCTBOM Ans cBopa
TennoBoi 3aHeprv ConHua, M HaKoMWUTENbHOrO pe3epByapa, HEeOOXOAMMOro Ans akkyMyMynsuum u

nocrieayloLlen nepegayun TEMNOBOW 3HEPTUN NOTPEOUTENO B BUAE ropsider Boapl.
Onuwem OCHOBHbIE BMAbI COMTHEYHbIX BOgOHArpeBaTernen:

ConHeuHble BOAOHarpesartesin MoryT OblTb aKmMUeHO20 W MaccueHo20 Tuna.
AKTUBHaga cuctema ncnosnb3yet SJ'IeKTpI/I'-IeCKI/IIZ HacoC And UMpKynaunun Xnakoctu
yepes COJTHEYHbIN KONNEeKTop; naccmBHaaA cucrtemMma He WUMeeT Hacoca W’
nonaraeTcd TOJIbKO Ha eCTECTBEHHYIO LMPKYNALUIO.

Mo Tuny WCNonb3yembliX CONHEYHbIX  KONMMEKTOpOB  BOAOHarpeBaTenu
noapasaensoTcsa Ha creayolme CUCTEMBI:

BOOOHAIPEBATEJIN C [1JIOCKUM KOJIJIEKTOPOM. B 3toM cnyyae
NoOrfoLiamLLMM  3NIEMEHTOM  ABMAETCS  MIOCKUA  CONHEYHLIA  KOMSEKTop
naHensHoro Tuna. B kavecTtBe abcopbepa B TakMX KOMMEKTOpax MCNob3yeTcs
nnockas nractuHa u3 anoMuHus, ctanu nmbo mean. Ceepxy abcopbep HaKpbIT
CTEKNAHHOM NaHernbio, a MexXxgy HUMWU NPOMOXEHbl TPYOKM C LIMPKYNUPYIOLLMM
TennoHocutenem (Boaa, aTUNEHINIMKONb, U T.4.).

BOIOHAIPEBATEJIN C BAKYYMHbIM KOJI/IEKTOPOM. B 3tom crnyyae
MOrMOLAWMM  3IEMEHTOM KOHCTPYKLUMWN SIBRSIOTCS  CTEKNSIHHbIE BaKyyMHble
Tpy6Kkn, nocnenoBaTenbHO COeAMHEHHbIE APYr C APYrom. 3a cyeT KayeCTBEHHbIX
MHOFOCMOMHbLIX MOKPLITUA U BaKyyMUPOBAHMWSl, COBPEMEHHbIA  CONHEYHbIN
KONMEKTOp CMocoGeH ynaBnuBaTb COMHEYHYID 3HEPTMI0 B O4YEHb LUVMPOKOM
CMEeKTpe U3nyyeHus

Kutanckve npoussognTenu co3garoT CUCTEMbI B OCHOBHOM Ha OCHOBE BaKyyMHbIX
KOMMEeKTOpOB, eBpONeckMe — B MOOABMSIOLLEM KONUYECTBE CryYyaeB Ha OCHOBE
NMOCKNX KONNEKTopoB. BeposiTHee Bcero 3TO CBSA3AHO C  KNUMATUYECKUMM
YCNOBMAMM TMPUMEHEHUS] COMHEYHbIX BOAOHarpeBaTenen. Tam, roe cHer
Bbinagaet pegko nubo Booble He BbiNnagaeT, Yalle BCTpevatTcs
BoAOHarpeBaTenn C BakKyyMHbIMK Komnektopamu. Ha Gonblwen yactu EBporbl
CHEr 3UMOW He $BMSIeTCA pPeaKoCTbio, MO3TOMY MPUMEHSIIOTCS  MMAOCKUE
KOSNMEKTOpbl — UX MOXHO ferko ouuwaTtb OT cHera. Yto kacaetca Poccuiickoro
pbIHKA COJSTHEYHbIX KOMMEKTOPOB, TO O CIOXMBLUENCA CTPYKTYype cnpoca Mbl
pacckakem Janee B oTyeTe.

Baku, ucnonb3yemble C COMHEYHbIMU KOMNEKTopaMuM MOXHO MNOApasfenvTb Ha
cregyoLime BUabl:

e 8CMPOEHHbIe
e omdesibHO cmoswue

PucyHok 1 Tnockuii ConHeYHbIn
KOMMeKTop

PucyHok 2 BakyyMHbI CONMHEYHBIN
KOnnekTop

PucyHok 3 ConHeuHbIi BogoHarpeBaTernb
CO BCTPOEHHLIM 6akom (cnnuT-cuctema)
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3amMeTuM, 4TO CMOXHOCTb B aHanuM3e pblHKA COJTHEYHbIX

BOJOHarpeBaTtenen co3galT UMEHHO OTAENbHO cTodAwme 6akm, Tak

KaKk MHOIMe W3 HUX SBNSAITCA YHMBEpPCanbHbIMW npubopamu u

MOFyT UCMOSb30BaTbCA B KadecTBe OoNnepa KOCBEHHOro HarpeBa, -

B TOM YMCIe B Mape C KoTNiamu 1 TeNOBbIMW Hacocamu. B gaHHOM "
nccneaoBaHnn UrypupyoT nuwwb Te npubopsl, kotopble Ha 100% ‘
MCNONb3YKTCA B MNape C COJfIHEYHbIMW KomnfekTopamu, nunbo II |
CONHEYHbIE KOMNEKTOPbI ABMSTCA OCHOBHOW cdhepon NpUMEHEHNSsI

Nno pekoMeHgaumam 3aBoga-n3rotToBUTens.

CornHeuHble BOJOHArpeBaTenu WUCnonb3ylTcs AN PasfnyHbIX
Lenel — B Ka4yecTBe WCTOYHMKA FOPSYEro BOAOCHAGKEHWUst ans  VICYHOK 4 ConHeunbii BopoHarpesaren,
o COCTOALLNN N3 ABYX BAKYYMHbIX KOJIIEKTOPOB U
MoTPeGUTENLCKNX HYXA, [ANs NofjorpeBa BoAbl B 6acCeiiHaX, HA  orpenuio crosuero Gaka
[laYHbIX y4acTKax, A8 CO3AaHUA CUCTEMbI OTOMMEHMS!, B Ka4ecTBe
MCTOYHMKA ropsiven Boabl A5 MPOU3BOACTBEHHbIX NPOLECCOB, U T.4.

B 3aBucumocT oT noTpebHocTein B ropsiyert BoAe COSIHEYHble BOAOHarpeBaTenu MOryT COCTOSITb W3
pasnuyHbIX Bapuauuii KONMekTopoB M 6akoB — OAWMH-HOMb, OAVH-OOWH, OBa-OAVH, ABa-ABa, v T.4. [pu
MOMOLUM CMUCTEM aBTOMATMKM M HACOCHOro 06OpyaoBaHMS CUCTEMY MOXHO HapalwmBaTb MpPaKTUYECKu
GeCckoHEeYHO Kak Mo KONMMYECTBY UCNOSb3YeMbIX CONTHEYHbLIX KOMNNEKTOPOB, Tak U HaKOMUTENbHbIX GaKoB.

LIEHBI

Bce 060poThl, NpuBeaéHHbIE B OTYETE, NPEeACTaBMeHbl B PO3HUYHBLIX LiEHax Mo npanc-nmctam OCHOBHbIX
ONCTPUBBLIOTOPOB UK KOMMaHWA-nponssoanTenen. MNpu OoTCyTCTBUM AaHHOW MHOpMaLuUK, N0 HEKOTOPbLIM
OpeHOoam 3a TOYKy OTCYETA Oblna npuHATa pPO3HUYHAA LieHa aHanormyHblXx Mogenen apyrux
npon3BoANTENEN, a TaK XXe KOHTPaKTHbIE LieHbl U3 TaMOXEHHbIX Aeknapauui. Bce ueHbl nocyntaHbl B
EBPO, npu HeobxogumocTu nepeBOA B APYryl BanoTy MOXeT ObiTb cAenaH no CpeaHerogoBoMy
0BMEHHOMY KypcCy, OCHOBLIBasiCb Ha AaHHbIX LIb PP

TABJINUA 1.1. Kypc pybns/USD

2004r. 2005r. 2006r. 2007r. 2008r. 2009r. 2010r. 2011r. 2012r. 2013r. 2014r.

28,81 28,29 27,24 25,49 24,86 31,77 30,34 29,41 31,08 31,82 38,69

UemoyHuk: LB P®©

TABJINUA 1.2. Kypc pybns/EUR

2004r. 2005r. 2006r. 2007r. 2008r. 2009r. 2010r. 2011r. 2012r. 2013r. 2014r.

35,82 35,16 34,11 35,03 36,45 44,20 40,00 40,90 39,92 42,25 51,08

UemoyHuk: LB P®
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2. PASBMEP U CTPYKTYPA PbIHKA

Ba ccchaabba 0 bac ccccbbecbbb cdbcb ccbbadbdd acacbaacaaacabab a aabaabcb adcaaabbb adccc
acbaa dab a 0 caba. Cchcabcb cccc ccbdabcd ba 0010-0010 acaa, bcaaa cdbcb adcccc
accccabaabbaabcd cccba bcbbbca 0001 acaa. Cacaac babcbbdba cb acccba a 0010 acad, cadab
caabbbadbb caccdacaabbd ccaadcbb 1,0 bbb. ADC a ccbbbdbdd dabad. Cccba dccac ccdbe ccccacabbcea
aabaabba abbb. Acccdab, acbb ad ba cdabd bcdcbhdb cadabc a Acccadabcbcb cabaccb —cbb cccaaa
ccbdabed ad ba 0011 aca b acadbb ccbcacab acbaa bcabdbdb aba.

TABNWLUA 2. AnHamuka pbiHKa COMNHEYHbIX BogoHarpesatenen, EUR

PervoH 2010r. 2011r. 2012r. 2013r. 2014r.
Kutan 1001000 | 0010000 | 1110000 | 0100000 | 1111000
EBpona u gp. 111000 | 1000000 | 0100000 | 1000000 | 1010000
WToro: 0000000 | 0100000 | 1010000 | 1010000 | 0000 000

UemouyHuk: JlumeuH4yyk MapkemuHe

MPAPUKIN 1. Poccninckuin poiHOK COMMHEYHbIX BOAOHarpeBaTtenen B 4eHexXHOM BbipaxkeHun B 2010 — 2014 rogax.

JuHamuka pbiHka,EUR Cmpykmypa pbiHKa, %

UemoyHuk: JlumeuH4yyk MapkemuHe

Bab ababc bb ACADBBA 1.0,, cccdbcdca ccccca a cccbaabba 0 bac ccccacabbe cbadabacd a cccechd
bbcabcbcac caccdacaabbd. Dcc ba dababcabdbe, ddbcdaad cc, dcc bbcabcbbb cdbch — cabdb abbbb cc
cccaaaab ccbbadbdd becbbabcccca a bbca. Acababbca dbcacbabba ccbbdbb aacccabcbcac cacdacaabbd
a 0010 acad cadbabc ¢ daa dccbbbaadabcd bcdcbdb cadabccb a Acccadabcbcb cabacch. Daa a
cbaadddab acad ccaba ba dcbbabba ccbbdbb bbcabcbbd ccbbadbdd acacbaacaaacabab cccacbabbced.
Ba caacabddbbb aabd bbcabcbba cccbbacabcabb babbbadc cccdaba 10% a aabdaad, aacccabcbba —
00%, cccadbdbd bb acdabd caabchca bcabba cbaac ccaaccaababa ba ccccbbebeb cdbba — ba acbaa 1-
0% aaaacabc.

TABNWLA 3. InHamuka pblHKa COMHEYHbIX BOJOHarpeBaTternemn, Kon-Bo WTyk

Tun npu6opa 2010r. 2011r. 2012r. 2013r. 2014r.
ConHeYHble KONNeKTopbl 0 000 0 000 0 000 1010 1010
Bovinepbl 4N COMHEYHbIX KONNEKTOPOB 1010 0 000 0010 0 000 0010
CooTHoLUeHue KonnekTop/6ak 0,11 0,00 1,01 0,00 0,11

UemoyHuk: JlumeuH4yyk MapkemuHe

A aabdaad cabaabdbd cdaababa. C bcbbdaccaabbdb ababbbcb aca bacbcbdbc chcabaa. Acbb
ccbbadbda bcbbabcced beccabebe ccacdbcabd b abbabbba cc bbb ccbdcba, cc babccbcabdbda aabb
(bbb bbada acbbacd abd ccbbadbdd bcbbabcccca) ccecdbecacd babbcac cbhcabaa. Aabc a ccb, dcc cadab
cdbba acbbacca bccaabbcac baacaaa bdaa acbdda acaac cdbba ccbbadbdd bcbbabcccca. Cdaababc,
dcc acbddbbccac acbbacca bcccbhdbdaccd a caca ¢ cccchcabdbdbb bccbabb - aabcadbb,
dbbaaccabdbdbb, caacaccccbbabdbb, b c.a. Cbcabcced a cch, dcc bbcaba acbbacd dbccc caccacbdacbb
bcadc caaccacd bab a caca ¢ bccbheb, cab b ¢ ccbbadbdb becbbabceccceb, a cabaa ¢ cacbcadb baccccb. A
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bccbaacaabbb bd aabb ccacdac bbdd acbbacca, bccccda bbac badc a bcbcbabca ¢ ccbbadbdb
bcbbabcccceb (cab babdaaabda ccbbce-cbecabd), bbac ccaababbadabd a cacadd cdacaad abd ccbbadbdd
bcbbabcccca b d cccbbacabcabd accd dacbba ba cc cabcbabaadbb.

Bbaa cchbaaaabd acadbbb, ccbabdaaddba bcbbdaccaabbdd abbabbbd cdbba ccbbadbdd
acacbaacaaacabab ccdbababcbc (bcbbabcced ccaabdbe, aabb ccaabdbc). Bab bd bcaab babacbced,
bacbccecd ba abcbabdb ccce cdbba, aac cccdbedca ¢ acaabb ccabcbdacbb ba ccacaccaba bbbababbb.
Bbaac baccc baacbddca cbbaabba acbb bcbbabcccca, ccbdcaddbded ba cabb aab, dcc bcaac adcd
cadbabc c cab, dcc ccecdbedca ccceca babdaced a ccbdbd daccbdd bbbabcca, a acbd acbaa bedcbdd —
bcbbacdacbbd cadabcca cbbaaaccd. A daccbdd acbad dada acaac bccchdbdacced cabb-aaa becbbabecca
ba cabb babccbcabdbdb aab, ccaaa bab a cccbddbabbcccbh becadc adcd cabbbdbda aacbabced, bbcaaa
accada ba ccaadcbacchaaddba babccbcabdbda abbccch, bc ccacabdbaaaddba ccbbababba abbbbdd
daccdab bb 10, 00 b acbhaa cccbaacaacabdbc ccabbddabbdd becbbabcccca.

MPAPUKN 2. Poccumnckuii pblIHOK COSTHEYHbIX BOAOHarpeBaTtenen B KoNnM4ecTBeHHoOM BbipaxeHun B 2010-2014
rogax.
JuHamuka pbiHKa, wm Cmpykmypa pbiHKa, %

UcmoyHuk: JTumeuH4yyk MapkemuHe

Ba cbaaddab acadbba ccbaaaaba abbabbba ccaabaac ccccbcdabbd aaaacabc cccaaaaabcac
bcbbdaccaa bcbbabcccca b acbbacca b bbb. Ccdcbdb cdcab bcabc cccdbcacd b bcebbdaccac
dbbaaccabdbdd acbbacca, bcccecda bcadc beecbdbcaacded ¢ becbabb b ccbbadbdbb bebbabcccabb
cabcacababbc, b ba ddcabd a cabbad aabbcac bccbaacaabbd. Cccchbcdabba «bcbbabccc/acbbacy,
bcceecca ccbddaacced a decb cbddaa, cabaa cccaaabe ba acadbba.

MPA®UIK 3. CooTHOLweHWe KonnekTop/6ak B AguHaMmke no rogam

UemoyHuk: JlumeuH4yyk MapkemuHe
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2.1. CESOHHOCTb

Bbaa cchbaaaaba cabcbcced ccccaach ccbbadbdd acacbaacaaacabab ba ccccbbcbbb cdbeb. Decad
bbaaaacd cdcabbdd ¢ bcbbdaccacb aabca, bcbbabcccca b becbebabeca «bcbbabccc-aab», bd cdacabdbce
ccacdbcabb cadbb aac ccccaacb cc acaab b bacddab b ccbaabb aca b aabbcbd bbababacabd.

MPA®UK 4. Ce30HHOCTb NOCTABOK Ha pbliHKE CONTHEYHbLIX BogoHarpeBaTenen*, %

* - Ba 100% ccbbdc bacdd, a beeeeech adb babebbabdbdb baach — bdbd 0010 acaa. Acadbb caabdbdd cccaaa caabbdc ccbecbcabdbe
acadbba bbcccca cchabbbbcabdbe ba 1 bacdd acacaa cc cchdbba cccdaadce cabcaabbceb cdbcecbb acacbaacaaacabab, cbbaabccaabbd b
ccccaabb a caabcbd, bceececda babbbadc cccaaababbca acabd.

UemouyHuk: JlumeuH4yyk MapkemuHa

Bab bd ababb, cdbcb ccbbadbdd acacbaacaaacabab ba bbaac dcbc adcaaabbcb cabcbbccch. Bacbeced
ba cc, dcc acbddbbccac ccbbadbdd acacbaacaaacabab a cbbd cacab ccadbdbbb b ccccbbebbd
bbbbacbdacbbd cccaabbcccab ccbbabddccd a ccbhecabeb a bacbbb cacbca, ccccaaba, cccaaaa b becbcaa
caccdacaabbd badc bcdabcacabdbc. Cc acababab acaa ccccaabb adabdadc cbaadddbb cacabcb — ba
bbbbbb cachca ba cdbcb ccccdcaac babdda acaac ccbbadbdd acacbaacaaacabab — cbcbe 00%, bacab b
bdbd-aaadccd cbb cbaabc caccdc b cbbaadccd b bcbdd acaa. Cab, ba aacbd a ccaabab ccbdcabccd
cbcbe 00-00%, bacc — 10-10%, b ccabd — 00%.
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Aabaa ccbaaaabd caabbdd, cccaaaddba abbabbbd cdbba ccbbadbdd acacbaacaaacabab ccaabdbc abd

bcbbabcccca b abd aabca.

TABJIMLA 4.1. [InHamuka pblHKa KONIEKTOPOB /151 CONTHEYHbIX BogoHarpeBaTenemn, Kon-Bo LWTYK

2.2. CTPYKTYPA PbIHKA MO CTPAHAM NPOU3BOOUTENAM

PernoH 2010r. 2011r. 2012r. 2013r. 2014r.
Kutan 0010 1001 0101 0100 0011
EBspona 011 1011 1111 1110 1101
Opyrue 00 00 11 10 10
WToro: 0 000 0 000 0 000 1010 1010

NemoyHuk: JTumeuH4yyk MapkemuHe

TABJNVLIA 4.2. lnHamuka pbiHKa 6aKOB A5 CONMHEYHbIX BOAOHArpeBaTenem, Kon-Bo LWTyK

PervoH 2010r. 2011r. 2012r. 2013r. 2014r.
Kutaw 100 1100 0001 0010 0010
EBpona 11 010 010 010 001
Opyrve 10 10 11 0 01
Wtoro: 1010 0 000 0010 0 000 0010

UemouyHuk: JlumeuH4yyk MapkemuHe

Abd baabdabcccbh aaabb abbdabbbadbd caabbd:

MPA®UKIN 5. CTpykTypa pbiHKa CONMHEYHbIX BOAOHarpeBaTtenen B AMHamuke (6akoB 1 KOMmneKTopoB pasaernsHo), %

HakonumenbHbie 6aku K COTHEYHbIM

CornHeyYHble KosirieKmopabl
eoOOHaapeeamenﬂM

UcmoyHuk: JTumeuH4yyk MapkemuHe

Ababc, dcc accdaa a cacadd cdacaad cabaccadbaaaccd baaad bbcabcbbbb b aacccabcbbbb
cccbbacabcabdbb. Cccadbdbd bb acdabd cccab (CDA, Babaad, Bbcabbd) bcabba caabc b a bbbacbcbh
bcbbdaccaa ccdabdaccd ba ccccbbebeb cdbba.
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2.3. TUN COJNIHEYHbLIX KOJITEKTOPOB

Cbcabadadcd cccdbedca ccccca ba cceccbbebeb cdbba acaccbe ¢ bbaacccaa aabddbbdd bcbbabceccca
abd ccbbadbdd acacbaacaaacabab. Bbdd a 01% cbddaaa ccbbabddccd cbccbba becbbabcceced.

MPA®UK 6. CTpykTypa pbiHka B 2014 rogy B 3aBUCUMMOCTM OT BMAA COMNMHEYHbIX KONNEKTopos, %

UNemouHuk: JTumeuH4yyk MapkemuHe

Cccbc babacbced, dcc Bbcab b Aaccca cccdbe babdbb cacbh bbdb: acbb aacabdbc caccbcccacd, a babba
bbabbc bcbbabcccd babbd cccbbacabcabab cabdac cccaadccd a Ccccbb, cc bcabc babacbed dcc
dcccbdbadb cccceccb  ccbdbddececd bbcabcbba aabddbbda bcbbabcccd b aacccabcbba cbcecbba
bcbbabcced. B, baacccc, bcabba cbcdc cccaadcecd aacccabcbba aabddbbda b bbcabcbba cbecbba
bcbbabcccd.

2.4. BMECTUMOCTb HAKOINUWUTEJNbHbIX BAKOB

Ccb aacabdbcb caccbcccabbb ccecdbeded cccaaa bab ccaabdbc ccecddbd acbbacca abd ccbbadbdd
acachaacaaacabab, cab b acbbacca, baddbd a bcbcbabca ¢ bcbbabccccb, adcbccadaaaccd cbaaddddd
cccdbedca ccecca:

TPADUIK 7. CTpykTypa pbiHKka 6akoB Ans conHeYHblx BogoHarpesatenen B 2014 rogy no BMECTUMOCTH

UemoyHuk: JlumeuH4yyk MapkemuHe

Acbd babdd babccbcabdbdd acbbacca ba cdbba ba aabbba — ba aabb abbcccdd ac 100 bbccca
cchdcabceed cccdaba 11% cccaaa. Acbddbbccac cccaaa ccbhdcabeed ba caababc aabca cc 100 ac 111
bbccca — 00%, cc 000 ac 011 bbccca — 01%. Cabbc caaadc cccaaab ccb cacadcaa 000-bbcccach
ccbacbb. Cab, ba 100-011 bbcccada aabb ccbdcabccd daa 1% cccaaa, a aabb cc 000 bbccca b acaca
dabddccd dbbccbbeb — ba acbaa 0% cdbba.
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2.5. AMHAMUKA PbIHKA AnA OTAENbHbIX MAPOK

Cccbbacabcabb cc-cabbcbd ccccaabddc cbccabd bb ccbbadbdd acacbaacaaacabab ba ccccbbcbbb
cdbcb: bcc-cc bab aabbdd bacabcdabdd cbccabd «bcbbabccc-aaby», acdaba becbbabceced aabdc ccaabdbe
b daa ba bacca ccb bacadcabbcccb acdbcbcbabccadaadc acbbaccb. Accd b ca, bcc ccccaabdac
bcbbabcccd b ba ccccaabdac aabb, b bacaccce. Cc deeb ccbhdbba bd decbcabe ccaabbbb ccccaabb ba ccb
cabaaba: «Bcbbabcccd», «Aabb» b «Bcbcbabcd (ccbbc-chccabd)». Abbabbba cc baaacb acdcca
ccbaaaaba aabaa:

TABJIMLA 5. [InHamunka pblHKa KONNEKTOPOB 4S5 CONHEYHbIX BOgOHArpeBaTenemn no Mmapkam, Kos-Bo LUTYK

Ne Mapka CtpaHa 2010r. 2011r. 2012r. 2013r. 2014r.

1 | Amcor WN3pannb 00 10

2 | AMK Collectra LLserinapus 01

3 | Ariston Ntanus 11 111 011 101 010

4 | Atmosfera Kutan 00 010

5 | Bauer epmaHusa 10 10

6 | Bosch epmaHus 0 0 11

7 | Buderus epmaHus 110 010 0101 100 110

8 | Buso epmaHusa 10 1

9 | CTC LLBeuus 0

10 | De Dietrich dpaHums 0 11 10 11

11 | Derya Typums 100 111

12 | Dualex Kutan 111

13 | Eclipse Utanus 11

14 | Eldominvest Bonrapus 100 00

15 | Galmet MonbLwa 1

16 | Geo-Tec AscTpus 10 11

17 | Hummel FepmaHus 1

18 | Meibes epmaHus 01 11 111 101

19 | Mountfield Yexusa 10 110 101 01 00

20 | Nibe Lseuns 10 00 00 01

21 | Oventrop FepmaHus 1 00

22 | RKraft Kutan 00 01 110

23 | Roth Werke FepmaHus 11 0 0

24 | Sapun KuTan 110 110 000

25 | Savosolar DuHNAHANS 11 0

26 | Solarfocus ABcTpus 11 00

27 | Sonnenkraft ABcTpus 0

28 | Stiebel Eltron epmaHus 1 1 10 1

29 | Sunlight Kutan 000

30 | Sunrain Kutan 01 11 100 001 010

31 | Sunsystem Bonrapus 01 100

32 | Suntask Kutan 01 01

33 | Thermo/Solar CnoBakusi 00 10

34 | TiSun ABcTpusi 0 01

35 | Vaillant FepmaHus 01 10 101 011 110

36 | Viessmann epmaHus 01 11 001 110 10

37 | Wolf epmaHus 10 10 11 00 10

38 | Anau I'pynn Kutan 01 01 100 111

39 | BHeprus Mpupoabl Kutan 011 100 10
Opyruve 011 010 1010 001 001
Wroro: 1100 0010 0110 1100 0110

NemoyHuk: JTumeuH4yyk MapkemuHa

Ccaaabdddaa acbddbbccac aacccabcbbd cccbbacabcabab ccccaabdac bcbbabcced b aabb (ccb bd
babbdbb) ccaabdbc, cca ccaccaabbdbb cccacadbb bacbabb, bbaaccbdbb cc acdabb acbaa bacccadb
cccadbcab. Bbcabcbba ccbbadbda bcbbabcecced, ccaaccaababda a ccbcabch CAB-acabaabb, baccccba —
caddbc badc bcbchabcbce ¢ aababb. Abbabbba cdbba ac 0010 acaa adba cabbc ccbcabcabdbcb — cc-cdcb
ba cacbca 0010-0010 acaca caababc ccbbadbdd bcbbabcccca adccc a 0 cab! Ccaabdb, cccbe ccbacbed b
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cabdb bcdcbdb cadabc ba ccbbadbdd bebbabceccad ba acd beeceecbd cddaccacaabbd ccccbbebceac cdbba
ccbbadbdd acacabacaaacabab. A 0010 acad a Acccadabcbcb cabaccb ccb ccccbcabdccaa becabdbeb ba
10 BAc adbc bcccbdbcaabc 0,000 ccbbadbdd bcbbabcccca bacbb Bddacdc. Ba caacabddbbb aabd
cadabc dabdaccd cabdb bcdcbdb b aaccdcbc aabbccaabbdb a cacab ccaa. Bc aaaa acbb babcdcd ababa
ba dccc cadabc, cchddaaccd, dcc 0010 aca adb cabdb dccadbdb cc cccaaaab ccbbadbdd bebbabceccca,
cccba daac ccchaacaaba beccabdbd cdbba b aaaa baacbddcb ccaa.

TABNWVLA 6. InHamuka pbiHka 6akoB ANs CONHEYHbIX BOAOHarpesartenen no Mapkam, Komn-Bo LUTYK

Ne Mapka CtpaHa 2010r. 2011r. 2012r. 2013r. 2014r.
1 | Amcor M3paunb 01
2 | Ariston Utanus 10 11 10 00 11
3 | Atmosfera Typums 10 01
4 | Bosch FepmaHusa 0
5 | Buderus FepmaHusa 01 01 00 01 01
6 De Dietrich DdpaHums 1 10 0 1
7 Nibe LLBeuus 00 1 1
8 | Roth Werke epmaHus 1 1
9 | Solarfocus ABcTpusi 1
10 | Stiebel Eltron FepmaHusa 0 1 0
11 | Sunrain Kutan 00
12 | Thermo/Solar Cnoakusi 1
13 | Vaillant FepmaHusa 0 00 10 11 00
14 | OHeprusa Mpupoapl Kutan 1 101 01 10
Opyrve 00 11 10 11 11
Wroro: 10 000 100 110 000

NemouHuk: JTumeuH4yyk MapkemuHe

Cc acbbacab abd ccbbadbdd acacbaacaaacabab abbabbba ccbhddaaccd bacabcbbadbad — ba bccabdbcb
cdbba caca «bccab-acbbac» cc acababab baabcaac aca aCbdddd cccdbdcbcced. Cdbecb ccbbadbdd
acacbaacaaacabab acbaab, a ccbbdbca, ccccaacccaacd dccbd cababcbd. Cab acbaa, dcc ccbcabba
cccbbacabcabab, ccaaccaababbdd a CAABBDA 1, bbadc bbabcdddba ccbbdbb bab ba cdbba beccabdbcac
caccdacaabbd, cab b a caababca achbbacca bccaabbcac baacaaa. Bab bd daa cabaa addcbbbb, bbcaba
dbbaaccabdbda acbbacd bcadc caaccacd bab ¢ bccbabb ccccbabbd, cab b ¢ ccbbadbdbb bebbabceccabb.
Cabba acbbacd bd ba abbddabb a ccaabac bccbaacaabbd — dccc caababc aacabdbc cabcacab babb cch
bbddabbb cdbba bccabdbcac caccdacaabbd.
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TABJNLIA 7. OyHaMmuka pbiHKa KOMMIEKTOB (CMNIUT-CUCTEM) CONTHEYHBIX BOJOHArpeBaTerien no Mapkam, Komn-Bo LUTYK

2010r. 2011r. 2012r. 2013r. 2014r.
3 3 3 3 3
Ne Mapka CtpaHa g s g s g s g s g s
£ S B S £ S £ S 2 ]

1 | Alpha Therm Mpeumns 00 00 01 01 11 11
2 | Alternative Energy CLUA 01 0
3 | Ariston Wtanus 00 10 11 10
4 | Atmosfera Kutan 11 11 010 010
5 | Blue Clean Kutan 1 1 11 11 10 10
6 | De Dietrich DdpaHums 0 1 1 0
7 | Dualex Kutan 010 010
8 | Eraslan Typuwms 11 10 01 10
9 | Galmet MonbLwa 0 0
10 | Heat Life Kutan 00 11
11 | Hitek KuTan 1 1 010 011 0 0
12 | Nibe LLBeuus 1 1
13 | RKraft Kutan 00 00
14 | Sapun Kutan 010 010 110 110 101 101 000 000
15 | Soleko ABscTpus 00 0
16 | Sonnenkraft ABscTpus 10 0
17 | Sunlight Kutan 00 11 11 01 10 0
18 | Sunrain Kutan 011 10 010 01 001 00 100 111 010 111
19 | Suntask Kutan 01 10 00 00 101 10
20 | Thermo/Solar CnoBakusi 11 1 00 0 110 1 00 0
21 | Tisun ABscTpus 01 1 0 1 10 1
22 | Veelman Monbwa 0 0 1 1 10 0 00 0 00 10
23 | Viessmann FepmaHus 10 0
24 | Wolf epmaHus 0 1 0 0 0 0 0 1
25 | AHgu Mpynn Kutan 101 101 110 110 001 001 100 100

Opyrue 1001 011 1111 1100 0011 1000 1011 1111 1110 1000

Wroro: 1100 110 | 0010 | 1000 | 1010 | 0000 [ 12100 | 0110 | 1110 | 0100

UemoyHuk: JlumeuHuyyk MapkemuHea

Bbcabcbba cccbbacabcabb dada acaac ccccaabddc caccdacaabba bcbcbabcabb
bcaabdd cabcb «ccbbc-cbccabd» dabdaccd aabddbbdb bcbbabcce, caaccaddbb a caca ¢ aabch, aaa
baacacad a ccdabad acaa cbadbaaaccd ¢ dcbcabcb b ccaaaccd ccccaabcabd. A cabcb cbddaa aab
dabdaccd baccdabbabcb daccdd bcbebabca b, acbaa ccac, ccaaccaabdac ccacb aabbdd, bacabdabbdd
bcbeeccdbdbd ¢ bcbbabccccb. Aacccabcbba cccbbacabcabb ccaaccdbcadc ccccaabded bebbabceced b
aabb cabaabdbc b daa ba bacca bcbccbcaacd bd a cabbbdbdd aacbadbdd a baabcbbcccb cc ccaacaabbb
bababdbba.

. Cabcb ccecdbdcbeb
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TABJIMLIA 8. [InHamunka pblHKa CONHEYHbIX BogoHarpesarenen no mapkam, EUR (Retail prices)

Ne Mapka CtpaHa 2010r. 2011r. 2012r. 2013r. 2014r.

1 | Alpha Therm Mpeumns 11 000 10 000 10 000

2 | Alternative Energy CLUA 01 000

3 | Amcor W3pannb 00 000 11 000

4 | AMK Collectra LLserinapus 11 000

5 | Ariston Wtanus 11 000 010 000 111 000 101 000 101 000

6 | Atmosfera Kutan 110 000 000 000

7 | Bauer epmaHusa 10 000 11 000

8 | Blue Clean KuTai 10 000 10 000 00 000

9 | Bosch epmaHus 0 000 1 000 01 000

10 | Buderus epmaHus 110 000 101 000 | 1110 000 010 000 010 000

11 | Buso epmaHusa 00 000 0 000

12 | CTC LLBeuus 1000

13 | De Dietrich DdpaHums 0 000 10 000 00 000 10 000

14 | Derya Typuws 00 000 01 000

15 | Dualex Kutan 001 000

16 | Eclipse Wtanus 1 000

17 | Eldominvest Bonrapus 00 000 1000

18 | Eraslan Typuwms 11 000 11 000

19 | Galmet MonbLwa 1000

20 | Geo-Tec ABcTpusi 00 000 11 000

21 | Heat Life Kutan 10 000

22 | Hitek KuTai 0 000 101 000 0 000

23 | Hummel epmaHus 1000

24 | Meibes epmaHus 00 000 01 000 10 000 111 000

25 | Mountfield Yexus 1000 1000 00 000 0 000 0 000

26 | Nibe LLBeums 10 000 10 000 10 000 00 000

27 | Oventrop epmaHusa 1 000 00 000

28 | RKraft Kutan 10 000 00 000 00 000

29 | Roth Werke epmaHus 0 000 1000 0 000 0 000

30 | Sapun Kutan 000 000 110 000 001 000 111 000

31 | Savosolar duHnaHama 11 000 1000

32 | Solarfocus ABcTpus 1000 10 000

33 | Soleko ABcTpusi 01 000

34 | Sonnenkraft ABcTpusi 10 000 1 000

35 | Stiebel Eltron lepmaHus 0 000 1000 0 000 10 000 1000

36 | Sunlight Kutan 100 000 11 000 11 000

37 | Sunrain Kutan 00 000 001 000 000 000 000 000 011 000

38 | Sunsystem Bonrapus 10 000 11 000

39 | Suntask Kutan 01 000 111 000 011 000

40 | Thermo/Solar CnoBakusi 00 000 11 000 10 000 00 000 11 000

41 | TiSun ABcTpus 101 000 1000 10 000 1000

42 | Vaillant FepmaHus 01 000 111 000 001 000 011 000 000 000

43 | Veelman Monbwa 0 000 00 000 00 000 00 000 01 000

44 | Viessmann epmaHus 01 000 11 000 110 000 110 000 01 000

45 | Wolf epmaHus 00 000 01 000 11 000 10 000 1000

46 | Angm Mpynn KuTai 111 000 111 000 011 000 000 000

47 | SHeprusa MNpupopapl Kutan 1 000 101 000 000 000 10 000
Opyrve 1111000 | 0011000 | 0100000 | 1100000 | 1010000
Wroro: 0000000 | 0100000 | 1010000 | 1010000 | O 000 000

NemoyHuk: JTumeuH4yyk MapkemuHe

Cc bccaab 0010 acaa bbabcdddba ccbbdbb babbbadc bbcabcbba cccbbacabcabb. Abd acbhddbbccaa aa
aacccabdaa cchbadbda bcbbabccca dabddccd abdacbc bbdaadb ccaaccb, cacccc cc acdabb
cchecbeacbdb baccaababbd ccb decb ccaaddaac caccee cc ccbbadbdb acacbaacaaacabdb a aacdcbb b
aaaa cccbb cab. Ccccdcccaba aa cabcbbadbcac aabccca cababcebd cc acbddbbccad acabaca b daccca
dacaacaabba acaa «cccca cccaaa» ¢ acacb «caaabbd cccaaa» acacchc cbccaa ¢ baacbddcb abbccch
cdbba. A cabcb cbcdadbb cabb bedcbdb cadabe bbb aaa ccaabbd cadabca bcadc babcdcd aca a acbddcb
cbdca, a cccdcccaba cabcadd a cbaadddab acad cchaaccb b cbbdbcbhd caaabbd.
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2.6. AINCTPUBBLIOTOPLI

Aabaa ccbaaaab aacabdbdd bbdccbadbd ¢ ccccaadbbad, c.b. a dcbcabdd ccccbbcbcac cdbba daccce
bbaac aCbddaa bbadabba cc, bcc cccaaac, dab cc, dcc cccaadc.

TABJIMLIA 9. OcHoBHbIE NOCTaBLUMKN CONHEYHbIX BogoHarpesaTenen B 2014 rogy

Ne MocTaBLmnK Mapka 2014r. Wroro:
1 | Atmosfera Sales office Atmosfera € 000 000 $000 000
2 | Sunsystem Sales office Sunsystem € 11 000 $11 000
3 | Angu Mpynn Angu Mpynn € 000 000 $000 000
4 | ApucToH Tepmo Pycb Ariston € 101 000 $101 000

Buderus € 010 000
5 | bow TepmoTexHuka $011 000

Bosch € 01 000
6 | BawnanTt pyn Pyc Vaillant € 000 000 $000 000
7 | BuccmaHH Viessmann € 01 000 $01 000
8 | Bonbd OHeprocbeperatoime Cuctemsl Wolf €1 000 $1 000
9 | Boctokrextopr (AkyTck) Haining Chaoda Solar Collector Tubes € 01 000 $01 000
10 | Fanmet-Pyc Galmet € 0000 $0 000
11 | Wkewnc (KanuHuHrpag) Galmet € 0000 $0 000
12 | Mawbec Pyc Meibes € 111 000 $111 000
13 | HINO T3K (KpacHopap) Ensun € 10 000 $10 000
14 | HIM® SHeprusi (HoBocubupck) Kaidusun € 10 000 $10 000
15 | Pycknumat De Dietrich € 00 000 $00 000
16 | Cenexr Wolf €1000 $0 000

Flamco € 1000
17 | Cutucan (HoBopoccuiick) Ensun €11 000 $11 000
18 | ConaHa (MpkyTckK) Micoe € 00 000 $00 000
19 | ConHeyHbIi oM (YuTa) Jinyi Solar € 00 000 $00 000
20 | TennotexHuka (KpacHogap) Sapun € 111 000 $111 000
21 | TexHonorum Bygywero Dualex €001 000 $001 000
22 | TpummupT (XabapoBck) Sunpose € 10 000 $10 000
23 | Xut Jland (HoBocmbupck) Heat Life € 10 000 $10 000
24 | Xorapt De Dietrich € 0000 $0 000
25 | Xymmenb Hummel € 1000 $1 000
26 | Wtnbenb SnbTpoH Stiebel Eltron € 1000 $1 000
27 | 9BaH Nibe € 00 000 $00 000
28 | OHeprusa Mpupoabl (Bonrorpan) OHeprusa MNpupogpl € 10 000 $10 000
29 | OHeprusa ConHua Sunrain € 101 000 $101 000

Opyrve €0 101 000
Wroro: € 0 000 000

UemoyHuk: JlumeuH4yyk MapkemuHa

Acbddbbccac ccccaadbbca caaccadc cc ccbbdbed caba bacba — cabb ccccaadbb. Acbb cccadbdbd bb
Ccabaaacbcb a achddbbccaa cbddaaa ccccaabddc ccccbbcbba abcccbaddcced, cc aacccabcbba
ccbbadbda acacbaacaaacabb a ccaaabdddab acbddbbccaa cbhddaaa — ccccbbcbba ccaaccaabcabdccaa
aacccabcbbd bcbcabbb. Ac-cacadd, cab cabdb cbb bbaaabddc cacbd abbacca cc bacadcabbccch
aacaacd bacadcabbdb abd caaccd cbbaacbcb bacac caccdacaabbd, dcc ccb babdd cabbacad cdbba
bcabba babbaabc. Ac-acccdd, bcadc acaaaa aacd aaabaacbda dabd b bcbcbabcbca cccabcbca cadabba
(ba cdac dcccdaac acccccbbabca acab cccchecabdbeb cadbbbb) abd bedcbdd bbbabcca, caaccad dacce
ba acabb cabcaaabdbcccb cc aabbcbd baccaababbd, bc a ccbadbb — ba cdac acdacac.
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TABINWLA 10. NToroBas Tabnuua no pbiHKY COnHeYHbIX BogoHarpeBatenen B 2014 rogy (no mapkam ¢

3. U”TOI'n 2014 TOOA

YKa3aHnem KONMN4eCTBEHHbIX N OEeHEXHbIX OGOpOTOB)
OnemeHTbI CONIHEYHOro BogoHarpeBartesns, Kon-Bo WTyK

Komnnektbl (CnnuTt-Cuctemsbl

Ne Mapka Konmerropur | Comineitel (SISt o | OBopoT, EUR
1 | Alpha Therm 11 11 €10 000
2 | Ariston 010 11 €101 000
3 | Atmosfera 010 010 010 01 € 000 000
4 Bosch 11 0 €01 000
5 Buderus 110 01 € 010 000
6 | Buso 1 € 0000
7 De Dietrich 11 1 €10 000
8 Dualex 111 010 010 € 001 000
9 | Galmet 1 0 0 €1 000
10 | Heat Life 00 11 €10 000
11 | Hitek 0 0 € 0000
12 | Hummel 1 €1 000
13 | Meibes 101 €111 000
14 | Mountfield 00 € 0000
15 | Nibe 01 1 € 00 000
16 | Oventrop 00 € 00 000
17 | Roth Werke 1 € 0000
18 | Sapun 000 000 000 €111 000
19 | Savosolar 0 €1 000
20 | Solarfocus 00 1 €10 000
21 | Sonnenkraft 0 €1 000
22 | Stiebel Eltron 1 €1 000
23 | Sunrain 010 010 111 00 € 011 000
24 | Sunsystem 100 €11 000
25 | Suntask 01 101 10 € 011 000
26 | Thermo/Solar 10 1 €11 000
27 | TiSun 10 1 € 1000
28 | Vaillant 110 00 € 000 000
29 | Veelman 00 10 € 01 000
30 | Viessmann 10 € 01 000
31 | Wolf 10 € 1000
32 | AHgm Mpynn 111 100 100 € 000 000
33 | OHeprus Mpupoabl 10 10 €10 000

Opyrve 001 1110 1000 11 € 1010 000

Wroro: 0110 1110 0100 000 € 0 000 000

NcmoyHuk: JTlumeuH4yyk MapkemuHe

C ccdbb bcabbd bcbdabccadbb cdbba a cdbad bbaacca, cdbcb ccbbadbdd bebbabceccca ccchbe, acbbcabc,
ccbaccb b caababcd ¢ adccbcb bebbdcabdbab. Ba aaadddd aacdchd cccbbacabcabab ccbdcabeed bbdd
ccbcabba cccaaa, ba DCC-00 — ddcd acbaa 10%, ccb dccb acbd baaacac ccaabdbcac cccbbacabcad ba
ccaaddaac 10% cdbba. Dcc bcaac cabaacabdccacaacd bab ca ccccch becbbdcabdbb a caababca, cab b,
bacacccc, ca cccdcccabb acbabcac abbbabbd b cdbbd cc cccecbd cbbdbdd bebcabbb a cbbd aac (cdbba)
babdd cabbacca.
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