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(57) Hacrosiee n306peTeHHEe OTHOCHTCS K CHCTEME
1 IIPUCTIOCOOIEHUIO, KOTOPOE MPEAHA3HAYEHO IS HC-
MOJTb30BAHUS NMApabOIMIECKOr0 KOHIIEHTPATOpa IS
(hOKyCHPOBKH COTHEYHOTO CBETA Ha TPUEMHHUKE, KOTO-
PBIil NCTIONB3YET TEIIOHOCHUTEINb TS Mepefadn Tell-
7a Ha OJIOK aKKyMysupoBaHus Teruia. Cucrema cozep-
YKUT TIEPBUYHBIA KOHTYD, COIEPKALIMM 110 MEHBIIEH
Mepe OIHY COJHEUHYIO MaHENh M 110 MEHbIIEH Mepe
OIMH OJIOK aKKyMyJupoBaHusA Teruia. CucTema Io1mod-
HUTEJIBHO COJCP)KUT BTOPWUYHBINA KOHTYD, (pyHKIHO-
HaJIbHO COCMHECHHBIN C YKa3aHHBIM NTEPBUYHBIM KOH-
TypoM. CoHeuHas IaHeNb CONEP)KUT HECKOIBKO y3-
JIOB OTPaXKAIOMINX TAPENOK, COACPIKAIINX OTPaKaro-
M€ TapeNpIaThle CPEACTBA, TP ITOM yKa3aHHBIC Ta-
peBIaThIe CPEACTBA PACIIONOKEHBI B HEIIOCPEICTBEH-
HOH OIIM30CTH APYT OT APYTa, IPH STOM yKa3aHHbIE Ta-
peBIaThie CPEACTBA SABISIIOTCS TAKOBBIMH, YTO JOCTHU-
raeTcs BBICOKHMH IMOKa3aTellb KOHIECHTPALUH COJTHEU-
HOTO CBeTa I 00ecTieueHus] BEICOKOH (P (EKTHBHO-
CTH TIpeoOpa30BaHus TETJIa B 3IEKTPUIECTBO.
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[ lepBOHAaYaIbHO MOAAHHOE

OTMcaHue N300peTeHHsI

P11922927EA

HEJIOPOT'ASI BBICOKOD®®EKTUBHAA COJTHEYHASA
JHEPTOYCTAHOBKA

OBJACTB U3OBPETEHUA

Hacrosmiee m300peTeHne OTHOCHTCA K OYEHb HEJAOPOTHM, HO BBICOKO3()()EKTHBHBIM
CUCTEME U TPHUCIOCOOIEHUIO, KOTOPOE TMPEAHA3HAYEHO i1 HCIIOJIb30BaHMA
napaOOIMYecKOr0 KOHIEHTpaTopa [ (OKYCHPOBKHM COJIHEYHOTO CBETa Ha
NPUEMHHUKE, KOTOPBIM HCIONB3yeT TEIUIOHOCHTENDb I Mepejadyd TeIa Ha OJoK
AKKyMYJIMPOBaHUs TeIjla. BTOpPHYHBIA KOHTYp, HCIOJIB3YIOIIMM BOAY B Ka4eCTBE
TETIJIOHOCUTETIS, U3BJIEKACT TEIJIO U3 OJI0OKA aKKyMYJIHPOBAHHA TEIUIa M UCHOJb3YETCs
AL 3alycKa TYpOWHBI JUIi TE€HEPUPOBAHUs 3JIEKTpuuecTBa. V30BITOYHOE TEMIO OT
BTOPHYHOTO KOHTYpPa MOJMKET OBITh JOMOJHUTEIBHO HCIONB30BAHO [JI 3aIlycKa

OTPECHUTENIBHOM YCTAHOBKH MJIA MPOCTO BBITYLIEHO B OKPYKAIOLIYIO CPEIy.

HNPEANOCBIIKN N30BPETEHUA

B HacTosmee BpeMs CyImECTBYET HECKOJIBKO CHCTEM, KOTOPBIE OBLTH pa3pabOTaHbBI
WA HAXOMATCS B Ppa3paObOTKe, s TMPeoOpa3oBaHUS COJTHEYHOTO CBETAa B
3JeKTpHYeCTBO. KpaTkoe omucaHue STHX CHCTEM BMECTE C HMX NMPEHMYIICCTBAMH H
HE/IOCTATKAMH TIPUBEACHO Aalle€ C LENbI0 MPEJOCTABICHHSA JIyYIIET0 MOHUMAHUS

COJIHEYHOM 3HEPTHUH.

1) [TapabonoummuHAp: 3TO OJHA U3 TIEPBBIX CHCTEM, KOTOpas ObUTa pa3padoTaHa,
W KOTOpas JO0 CHX TOp SBISETCS OJHHM U3 TPEAMOYTHTEIBHBIX CPEICTB,
paccMaTpUBAaEMBIX B HEKOTOPBIX CTpaHaX. B 3Tol cucTeme mapaOoIOLHIHHAP UMEET
TPYOKy, TPOXOIAIIYI0 dYepe3 (POKANbHYIH0 TOUYKYy. OJTa TPyOKa WMEET TOKPBITHE,
KOTOpoe 3(PPEeKTHBHO TOTIIOMAET CBET. BBICOKOTEMIIEPATypHOE MACIIO TMPOXOIUT

yepe3 3Ty TPYOKy M HArpeBaeTcs MOCPEICTBOM KOHICHTPHUPOBAHHOTO COJTHEYHOTO
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CBETa. DTO HArPETOE MACIO 3aTEM MCIONb3YETCs AJI1 HArpeBa BOJIBI B MEPErPETHIN
nmap, KOTOPBIM HCHONB3yeTCA Ui 3alycKa IMapoBOM TYpOMHBI, KOTOpPas B CBOIO
oYepeap 3aIyCcKacT TeHEpaTop Uil NPOU3BOACTBA NeKTpHUecTBa. CUcTEMA CIIEKEHUA
3a COJHLIEM MCIMONB3YETCA A OTCIECKUBAHUA IMOJIOKCHHs COJHLA M JBHraTe/IbHAA
CHCTEMA HCIIONB3YETCs U BPAICHHUA BCEH MapaOOIM4ecKOM Tapelkd U CBA3AHHBIX
TpyOok. IlpenmymecTBa 3TOW CHCTEMBI B TOM, YTO AJI CJICJOBAHHA 34 COJHIIEM
JOCTATOYHO OJHOOCHOTO ciekeHUsa. OHa UMEET 3HAYUTENbHOE OTPAHHYEHUE, KOTOPOE
3aKIIIOYAaeTCs B TOM, 4YTO MAKCHMaJbHAs TEMIIEPaTypa, KOTOpas MOXET OBITh
AOCTHTHYTA, TOCTATOYHO HH3KAs, MMOCKOJBKY JUTHHHBIE TPYOKH TMOBTOPHO H3ITy4YaroT
sHepruto. [IocKoIbKyY U3NMydYeHHe MPOTTOPUHUOHATHHO YETBEPTON CTETICHH a0COMFOTHOM
TEMIIEPATYypPhl, TO BHE OMPEAEICHHOW TEMIEPATYPHl TMPHEMHBIE TPYOKH HAYHMHAIOT
W3y4aTh CTOJIBKO SHEPTHH, CKOIBKO OHHU MONYYHIH. Takum 00pa3oM, Takas CHCTEMA

OKAa3BIBAETCS HEAOCTATOUHO 3(P(PEKTUBHOM.

2) ['emmosHepreTHyeckass yCTaHOBKAa OAaIIeHHOTO THMA: B J3TOM CHCTEME
UCTIONB3YIOTCA TUIOCKHE 3€pKaia BMECTO Mapadonuyueckux. [I[pueMHHUK pa3melneH Ha
BEPIIMHE BBICOKOM LEHTPAIbHOM OamrHM M BCE 3€pKana PacHoJIOKEHBI TaKUM
00pa3oM, YTO OHHM OTPAKAIOT COJIHEYHBIM CBET HA 3TOT NMPUEMHHK LEHTPAIbHOHU
Oanrau. [IpeMMyImecTBO CHCTEMBI 3aKIIFOYAETCS B TOM, YTO MOKHO JOCTHYB OoJiee
BBICOKHX TEMIIEPATyp, Y€M BO3MOKHBI B IapaOOJIOIMIMHIPHYECKON CHUCTEME, H,
CIeIOBATENIBHO, 0OJice BBICOKOW 3(PQPEeKTHBHOCTH. ODTa CHCTEMa TAaKKE HMEET
MPEUMYIIECTBO, KOTOPOE 3aKIIOYAeTCs B MEHbIIEM KommdecTBe TpyO. HemocraTkm
3aKTIOYAOTCS B TOM, 4YTO KaKJ0€ 3€pPKaj0 JOJDKHO CIIE0BaTh 3a COJHIIEM
OTIpeIeJICHHBIM 00pa3oM it (OKYCHPOBKH CBETa HAa TPHEMHUKE HAa BEPIIHUHE
LHEHTPANbHOHN Oamrau. BeicoTa OamrHu TakKe YBETMUHUBAETCS C PA3MEPOM COTHEUHOU
MAHENM, YTO YBEITUYHUBAET CTOMMOCTh. HanOONMbImuM HETOCTATKOM SABIIETCS TO, UTO
MHOKECTBO 3€pKam OyAeT HAKIOHEHO TI0JA YTIIOM BO BpeMsS ITHKOBBIX YacoB
COJIHEYHOT'O CBETA M, CJIEJ0BATENbHO, HE MAKCUMHU3HPYET HAKOIUIEHHE SHEPTHH BO
BpeMs MOCTYIUIEHHS MAaKCHMAaJbHOTO COJHEYHOIrO cBeTa. IIpHEMHHMK TakkKe HUMEET
OONBINYI0 TUIOMAAb TMOBEPXHOCTH, KOTOpPAas MOBTOPHO H3IIyYAET OYEHb OOJBINHUE

KOJIMYECTBA SHEPTUH, YTO OTPAHHYUBAET MAKCHMAJTbHYIO TEMIIEPATYPY PAOOTHL
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3) [TapaGonmmueckass Tapenka: TEKyllas KOHCTPYKIHS CHUCTEM IapabOTHIeCKOM
TapeJIKd COCTOMT W3 OONBIIOW MapabONMUYECKOW TapenkHu, KOTopas (POKYCHPYET
CONHEYHBIM CcBeT Ha apuratene CTHPIUHra, KOTOPBIM HCIONB3YETCS  JUIA
HETIOCPEICTBEHHOTO MpPeoOpa3oBaHMA TeIyia B JIEKTPHUYECTBO. OTa KOHCTPYKIHSA
NPETyCMAaTPUBAET OYECHD BBHICOKHE TEMIIEPATYPHI U, CIEIOBATEIBbHO, 0OJIEe BBICOKYIO
3 PEKTUBHOCTD, YeM TapadoNOIMIMHAPUYEeCcKas cucrema. [Ipobrmema ¢ cucremamu
TEKYIIMX KOHCTPYKIHH 3aKIF0YaeTCs B TOM, YTO OHH OYCHb JOPOTHE U HMECIOT
MHO’KECTBO OTHENBHBIX 4YacTe€d, YTO TMPHBOJAUT K HEOOXOIUMOCTH BBICOKHX

OKCILTyaTallHOHHBIX PacxXoa0B.

4) doTorabBaHUYECKHE  CHCTEMBI:  3TH  CHCTEMBI  HENOCPEICTBECHHO
npeoOpPa3OBBIBAIOT CBET B IJIEKTPHUYECTBO C HUCHOIB30BAaHHEM (DOTOTATbBAHUYECKOTO
s¢pexra. HemoctaTkoM STHX CHCTEM SBISETCS BBICOKAs HadajgbHAsd CTOUMOCTH
Hapsamy ¢ Hm3koH d¢dextuBHocThIO. Eme omHOM mpoOneMon  sBIAETCS
AKKyMYJTHUPOBAaHHE  JJIEKTPHYECTBA, KOTOPOE  ABIAETCA  OOJee  CIOXKHBIM,

JOPOTOCTOSAIIHUM M 3arPA3HAIOIINAM, Y€M aKKyMYIUPOBAHHUE TEILIA.

S) B noxymente WO/2012/128877 onucan Kopiyc, TAKOM Kak TEIUIMIA, KOTOPBIH
OXBaThIBACT CHUCTEMY KOHLEHTPUPOBAHHON COJIHEYHOM JHEPTUH, HMMEIOUIYIO
KOHLIEHTPATOPHI COJIHEYHOW OJHEPTUU C JWHEHHBIM (hoKycoM. KoHIEHTpaTopsl
COJTHEYHOW SHEPTHUU C JMHEWHBIM (POKYCOM HMEIOT OTPAKAIONIMHA TIEPETHHUU CJIOH,
BHYTPEHHUW CIOW M 3aJHHUM CIOW. BHYTpEHHMI M 3aJHMI CIIOM NMPU COCIUHCHUM C
OTPAKAIOLIMM IEPEIHUM CJIOEM IMO3BOJIIIOT KOHLIEHTPATOPY COJHEYHOM HEPIHH C
MWHEHHBIM (OKYyCOM B HEKOTOPHIX BAapUAHTAX OCYHICCTBICHHUA COXPAHAThH
ompefeneHHyr0 (¢opMmy 0€3 JOMONHUTENBHBIX VKPEIULIOMMX JIIEMEHTOB. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBICHUSA BHYTPEHHUHN CIOMN ABIAETCA AYEUCTHIM CIIOEM.
B HEKOTOpPBIX BapHaHTAaX OCYIIECTBICHHWA BHYTPEHHUH CIOW W/HIM 3aQHHHA CIOU

chopMHpOBaHBI MOCPEICTBOM yIATICHHAA MAaTePUANIa C OTACITFHOW YaCTH MaTepHaa.

6) JIpyrue CUCTEMBI: CYIIECTBYIOT Pa3NUYHbBIE APYTHE CUCTEMBI, HAXOAAIIUECT HA
CTaIASAX UCTIBITAHUS, KOTOPBIE BPSAJI JTU JOCTUTHYT OOJBIIOTO yCTIEXa MO TEXHUYECKAM

MPUYUHAM U, CTIEI0BATENBHO, HE OyIyT 00CYKIaThCs B HACTOAIIEH 3asBKE.
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HaubGonpmedr mnpoOmeMol, ¢ KOTOPOW B HAIDKW AHH CTOJKHYJIOCH YEIOBEUYECTBO,
ABIISIETCA HETIPEPBIBHOE CKUTAHHME MCKOTIAEMOT0 TOTIIMBA JIJIsI MPOM3BOICTBA YHEPTHH.
OTO TIPUBENO K CUTYAIlUH, IPU KOTOPOU COAEPIKaHHUE YTIIEKUCIIOTO Ta3a B atmocdepe
MOCTOSTHHO YBEIUYMBAETCS B T'COMETPUUYECKOM TMPOTPECCHU. ITO MPHUBOIUT K
r7100aTbHOMY TOTEIIEHHIO, KOTOpPOEe OyAET O4eHb MaryOHBIM, €CIIH HEMEIJICHHO HE
NPEKPATUTCA  CXKUTAHWE HWCKOMAEeMOTO TOIUIMBA. B OTCYyTCTBHE  JEIIEBOTO
ATPTCPHATHUBHOTO HWCTOYHHKA OJHEPTHH D3TOTO HE TPOHM30UAET. EITWHCTBEHHBIM
UCTOYHHKOM JHEPTHH, KOTOPBIH MOXET OOECIEYHUTh BCE OHEPTETHUYECKHUE
MOTPEOHOCTH TUTAHETHI, IBJIACTCSA COMHEYHAS SHeprusa. HacTosimed enpio SBiaseTcs He
TOJBKO TPEAOCTABICHHUE ATBTCPHATHBBI T€HEPUPOBAHUIO SJICKTPHUYECTBA, HO TAKXKE
oOecTieyeHre TOT0, YTOOBI BCE aBTOMOOWIIM W APYTHE MAIIHWHBI, OTOIUICHHE JIOMOB
3UMOM W IMOOBIE JAPYTHE SHEPTreTHYECKHE TOTPEOHOCTH CHAOMKATHCHh TOJBKO
MOCPEICTBOM BO30OHOBIISIEMBIX HCTOUYHHUKOB, TAKMX KaK CONHEYHbIE. Bkparie, moau
He OyayT TPOW3BOAUTH AaOCOMIOTHO HHKAKOTO TOCJEAYIOMETO 3arps3HEHHS
aTMOC(epbl 3TOW TUIAHETHI YTJIEKHCIBIM Ta30M. TOJNBKO TOTAA MBI CMOYKEM
rapaHTHPOBATh, YTO 3Ta IJIAHETA CMOXKET MOJEP’KUBATH JKM3HB J0 TEX TOp, MOKa
ConHLle HE CTaHET CBEPXHOBOM 3Be30W. EnuHCTBEHHBIN COCOO, MPU KOTOPOM 3TO
NPOU30MIET, O00ECHeYrBaeTCs NPU IOMOIIM KOHCTPYKIMM, KOTOpas SBIAETCS
JEUIeBOM, MPOCTOM JJIi CEPUMHOTO MPOU3BOACTBA, UMEET HU3KUE SKCILTYyaTAlMOHHBIC
pacxompl, BBICOKYIO  3(P(PEKTHBHOCTH, SBIAETCS  BBHICOKOMEXAaHHU3UPOBAHHOM,
TpeOyIOMmEeH HE3HAYUTEIIFHOTO BMEMIATEIHCTBA YEJIOBEKA, M HUMEET CPOK CITYKOBI

yctanoBku oT 30 10 50 ner.

HauGomee BakHBIM (hakTOpOM ISl yCIieXa WM HEYAa4ud JIOOOTO MPOEKTA SBIACTCS
[IEHa KOHEYHOTO W3ieius. He3aBHCUMO OT TOTO, CKOJIbKO MPEUMYIIECTB COJTHEYHAS
SHEPrHs MOKET MMETh HAaJ HCKOMACMbIM TOIUTHBOM HJIH JPYTHMH TEXHOJIOTHSIMH,
MaJio IIAHCOB HA YCIEX, €CIIH IEHA COJHCYHOM DHEPTHH MPEBBIMNACT IIEHY IPYTHX
HUCTOYHUKOB dHepruu. CliemoBaTebHO, HEOOXOAMMO CKOHCTPYHPOBATH COJTHEYHYFO
SHEPTOYCTAHOBKY, KOTOpPAas MOJKET MPEJOCTABHTh OC3I0TALMOHHYI0 SHEPTHIO C

pacxogaMu, KOTOPbIC MCHBIIC UIIW PaBHBI pacxoJdaM J000r0 UCKOMAaeMOro TOIUIHBA.

HEJIb U3OPETEHUA
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OCHOBHOM  LENBIO  HACTOSINET0  HM300pETeHHMsA  ABIAETCS  NPEOIOJICHHUE

HCI[OCT&TKOB/ HU3bAHOB U3BCCTHOTO YPOBHA TCXHUKH.

Fme oaHOM LENb0 HACTOSINErO HM300pETEHUs  SBIAETCA  MPEJOCTaBICHUE
3pPeKTHBHOM CHUCTEMBI i1 TEHEPUPOBAHMA  DIIEKTPUYECKOM OSHEPTHH U

AKKYMYJIUPOBAaHHUA TCILIA.

Emre oqHO# 1eap0 HACTOSTIETO H300PETCHHS SBIICTCA NMPEIOCTABICHHE YCTAHOBKH

JUTS TECHEPUPOBAHUSI SJIEKTPUIECTBA M3 COTHECYHOM SHEPTHH 3P PeKTHBHBIM 00pa3oMm.

Eme oxHOW 1IeNTbI0 HACTOAIIETO U300PETEHUS SABISACTCA MPEIOCTABICHHE MTPOCTOTO U
SKOHOMHYECKH 3(PPEKTUBHOTO YCTPOHCTBA B CHCTEME W YCTAHOBKE, KaK OIHUCAHO

BBIIIIC.

Eme oagHOW TEenpi0 HACTOSIIETO HW300PETEHUS  SBJSIETCS  MPEIOCTABJICHHE

3((eKTUBHOTO U AEIEBOTO 00K AKKYMYJIMPOBAHHUS TETLIA.

Eme omHO¥M 1Empi0 HACTOAIIETO W30OPETCHUS SBIICTCA TPEIOCTABICHHE TIPOCTOM U

SKOHOMHUYECKH 3 (PEKTHUBHON CTPYKTYPHI I TTOTYyUYE€HUS COTHEYHOTO CBETA.

Eme ogHOM 11€716F0 HACTOSAIIETO I/I306P€T€HI/I$I ABIBICTCA TPEAOCTABIICHUC MOAXOAAIICH

HU30JAIUHA OJIA CUCTEMBI I CBCACHUA K MUHUMYMY ITOTCPH TCILIA.

Eme omgHOW 1€NBIO  HACTOSIIETO  HW300PETEHUS  SBISACTCS  MPEIOCTABJICHHE

ABTOMATHYECKON CHCTEMBI YAAICHUA ITbLIIA U OYUCTKH.

Eme ogHOW menpr0 HACTOSMIETO HW300PETEHHSA SBIACTCS CBEACHHE K MHUHUMYMY
BOJOTIOTPEOIEHNS TOYTH A0 HYJS, MOCKOJIBKY BOJA PEIKO HMEETCS B H30BITKE B

OOJBITUHCTBE ITyCTHIHb.

OTH W Jpyrue TPEHMYNIECTBA HACTOAMIETO HW300PETEHUS CTAHYT OYECBHIHBI TIPH
MPOYTEHHUH CIIEAYIOMIETO TOJPOOHOTO OIMHUCAHUS B COYCTAHHUH C TIPUIIAracMbIMH

rpad)UYECKUMH MaTEPHATAMH.

CYIMHOCTH N30OGPETEHUSA
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Jlalee  mpeACTaBICHO  YHOPOUICEHHOE  M3JOKEHHE  W300pETEHUs C  LEIbIO
NPEIOCTABICHUS 0a30BOr0 MOHUMAHHUS HEKOTOPBIX ACTEKTOB H300pEeTeHHs. JTO
U3JIOKCHUE HE SBJIAETCSA IIUPOKHM 0030pOM HAcTosmero usodperenus. OHO He
NpeTHA3HAYEHO [T OTIPEICIICHUS KIFOUCBBIX/KPUTHUECKHX JIEMEHTOB H300pEeTECHHS
WA ISl OTPAaHUYEHUS oObeMa u300pereHus. Ero eTWHCTBEHHOW LIEBIO SIBIIICTCS
NpPEICTABIIEHHE HEKOTOPOI'O MOHATHS H300PETEHHS B YIPOIIEHHON (OpME B KA4eCTBE

BCTYIUIEHUS K 00JIee TTOAPOOHOMY OTIUCAHHIO U300PETEHUS, TIPEACTABICHHOMY JIajiee.

OcHOBHAas KOMIIOHOBKAa YCTaHOBKH Tmoka3aHa Ha ¢wur. 1. Cekmus, cojaepskamas
BTOPUYHBIN KOHTYP, COCTOSTIIMHA U3 TYPOHHBI, T€HEPATOPa W KOHACHCATOPHOTO OJ0Ka,
Takas JkKe, Kak Jro0as apyras SHEProyCTaHOBKA, HANPHUMEDP, SACPHAsA, Ta30Basd,
VrOJbHASA W, CIEIOBATENIbHO, HEe OymeT oO0CYyKaaTbesa. 3asBisieMas KOHCTPYKIHA
MOJTHOCTBIO C(POKYCHPOBAHA HA CEKIMH NEPBHYHOTO KOHTYPA, COCTOSLIETO U3
COJTHEYHOW TIAHENW M OJI0Ka aKKyMyIHpoBaHUs Teruia. OCHOBHBIM NPHOPUTETOM TIPH
KOHCTPYMPOBAHUH COJIHEYHOM MaHETH ObLT BBHIOOP KOHCTPYKLHMH, KOTOPas MOKET
AOCTHYD BBICOKOW 3((PEKTUBHOCTH, JIETKO H3TOTABIMBACTCA C HCIONb30BAHUEM
HEJIOPOTMX MATEpUAOB, HMMEET MJIMTENBbHBIM CPOK CHYKOBI, TpeOyeT HHU3KHX
SKCIUTYaTALMOHHBIX PACXO0J0B M MOKET padboTaTh B TEYECHHUE BCETO CPOKA CITY>KOBI
YCTAHOBKH C HE3HAYMTEIBHBIM BMENIATEIILCTBOM 4YenloBeKa. II0CKOIbKY COHEYHBIE
YCTaHOBKH OYIyT BCET/Aa YCTAaHABIMBATHCSH B ITYCTHIHAX, IJIE OKPYXKAroImas cpena
OYCHb MBUIbHAA U UMEET BBICOKHE CKOPOCTU BETPA BCIEICTBHE IUIOCKOTO OTKPBITOIO
nargmadra, T0 MF0Oas yCIenrHas KOHCTPYKIHA HE JOJDKHA 3aBUCETh OT BO3ACHCTBHUSA

3THUX YCIIOBHM.

He meHee BakHBIM ABIAETCS KOHCTpyHpoBaHHE 3()(EKTHBHOTO W JCIEBOTO OJIOKa
AKKyMYJTHPOBAHUS TEIUIA, KOTOPHIM TapaHTHPYET, YTO YCTAHOBKA MOKET paboTaTh Ha
MOJIHYI0 MOIIHOCTh B TEUYEHHE TIOJa HE3aBHCHUMO OT OKPYKAKOIIMX YCIOBHM. B
HACTOAIIEe BPEeMs OONBIIHHCTBO CYIIECTBYIOIIMX COJTHEYHBIX YCTAHOBOK BBITTOJTHEHBI
c ONOKaMHU aKKyMyJIHPOBAaHHUA, KOTOPhIE MOTYT OOECIIEYHTH JIMIIb HECKOIBKO YacOB
PE3EpBHOM pabOTHI, YTO HEMMPUEMIIEMO AaXKe OTAaneHHO. CleayeT MPU3HATh, YTO JaKe
B IYCTBIHE BCETAA MOTYT BO3HUKHYTh HMEPHOJBI, KOTOPBIE MOTYT MPOJOJDKATHCS B

TEYCHHE HECKOJIBKUX THEH, KOT/Ia COJHEYHBIA CBET HE OyAeT JOCTYNEH BCJICICTBHE
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00JIaKOB, TBUIBHBIX OYyph WM IO TEXHHYECKUM NpHYHHAM. [IOCKOIIBKY WEIbI0
HACTOALIETO HM300pPETEHUS ABIAETCS OOECIEYEHHE TOro, 4YTO Bce (HOPMBI
SHEPreTHYECKUX MOTPEOHOCTEH YIOBIETBOPEHBI IOCPEACTBOM JIHIIb COJHEYHOM
SHEPTHH WM JPYTUX BO30OHOBIIEMBIX CPEJICTB, TO OHH MOTYT HE TOJJIEPKHUBATHCS C
UCTIONb30BAaHMEM  HMCKomaeMmoro  rtomnuBa.  CrenoBaTenbHO,  JMOOOH — Onok
AKKYMYJTUPOBAHHS TEIUIA COJTHCYHOW YCTAHOBKH JOJDKEH OBITh B COCTOSHHH
00€CHEeYUTh TOJNHYK) MOIIHOCTh AK€ B TOM CJIyd4ae, €CJIM COJIHEYHBIH CBET

OTCYTCTBYCT B TCUCHUC HCCKOJIBKHUX I[Hefl WK JOJIBIIC.

Eme omHOM TEXHWYECKOM TPYIHOCTBIO, C KOTOPOM CTaJIKHMBAKOTCA COJIHEYHBIC
SHEPTOYCTAHOBKH, SBJSAETCA OOJbIIAs PA3HULA B YHEPTHH, KOTOPAs JOCTYITHA JIETOM
Mo cpaBHEHHIO C 3uMOM. [loTpeOneHWe >HEPrUM 3WMON MOMKET OBITH JOBOJFHO
3HAYUTETHbHBIM, OCOOCHHO B CTPaHaX, KOTOPBIE OOJAJAIOT CYpPOBBIMH 3UMamMH. B
CIlydae, €CIM TOPOJA HAXOAMTCA JOCTATOYHO ONHM3KO K COTHEYHOW IHEPTOYCTAHOBKE
(HarpuMep, HECKOJBKO COTEH KHIIOMETPOB), TO TEIUIOBAs JHEPTHA MOMKET OBITH
HETIOCPEJICTBEHHO B3fATa U3 H30BITOYHOTO TEIJAa OT BTOPHUYHOTO KOHTYpA.
[TpenmyimecTBOM 3TOr0 OyJET TO, YTO OHA SABIAECTCA HEOONBLION MOTEPEH SHEPTHH.
OpHako, O BCEU BEPOATHOCTH, OONBIIMHCTBO TOPOAOB OYJET HAXOAUTHCS HAMHOTO
Janbiie OT COJIHEYHOW OJHEPrOYCTAHOBKH M, CIIENOBATENBHO, MJOIDKHO OyneT
HCTIONIB30BaTh 3JEKTPUUECTBO U1 000TPEBA M MPUTOTOBIICHHUS THIMU. Y YUTHIBAS, UTO
MOJIE3HAsA JHEPrus, AOCTYMHAs OT COJHLA 3UMOM, MOMKET COCTAaBIATh UMb S0
MPOLIEHTOB WM MEHBIIE OT AOCTYIHOW SHEPIHH JIETOM, TO B 3TUX MECTAaX, KOTOPBIE
HAXOJATCS JaJ€KO OT 3KBATOPa, €IUHCTBEHHBIMH JIOCTYMHBIMH BO3MOKHOCTIMH
OyZeT TOCTpPOMKa OJIOKA AKKyMYJHPOBAHHS TEIUIA 3HAYUTEIHBHOW H30BITOYHON
MOIIHOCTH WJIH TIOCTPOHKA AOCTATOYHO OOJBIIOTO OJIOKA AKKYMYJIHPOBAHHUS TETUIA
JUT TIOKPHITHA TFO00TO Je(hUiuTa BCIIEACTBUE OTCYTCTBHSA COTHEYHOTO CBETA 3UMOM.
OTO SKOHOMHYECKH HEMPAKTHYHO. lIpocThiM pemeHue OyIZeT TOCTpOHKa BCeX
YCTAaHOBOK JOCTATOYHO OJM3KO K 3KBATOPY, HAIpUMep, B mpeaenax 40° K ceBepy wiH
IOTY OT 3KBaTopa, W Mepefava 3JIEKTPHUYECTBA YEpPEe3 BBICOKOBOJBTHBIE MPOBOJA B

ApyTHE 00IaCTH.
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Taxke BepoATHO, YTO OOJBIIMHCTBO COJTHEYHBIX YCTAHOBOK OYJET PACIIOIOKEHO
BIATM OT OKEaHOB U OyJeT MMETh OTPAHWYEHHBIH JOCTYN K JHOOOMY THITY BOJBL
CnenoBaTenbHO, OONBIIMHCTBO YCTAHOBOK OyAET UMETh BO3JIYLIHOE OXJIAXKACHUE. 3a
UCKITFIOYEHHUEM TOTO (aKkTa, YTO OXJIAKJAFOIIHE OANIHUA HCIIONB3YIOT OYEHb OOJBIIHE
KOJIMYECTBA BOJBI, KOTOPbIE TIPOCTO HE OYAYT JOCTYITHBI, TAKKE HEOOXOAUMO YUECTh,
YTO COJIHEYHAS TIAHETh OYEHb OOJBIIOTO pa3Mepa 3HAYHUTEIIHHO CHU3HUT TEMIIEPATYPHI
B 3TOH oOmacTu. [loaTomy Bo3ayniHOe OXNTakAeHHE OyAeT JOCTATOYHO 3P PEeKTHBHBIM,
MOCKOJIBKY ~TEMIIepaTypa BO3AyXa MOXET TOAJEPKUBATBCA B  HEOOXOAUMOM
AWanasoHe. JTO TPHUBEAET K HEMHOTO OO0Jie€ BBICOKHM HAYAIbHBIM HHBECTHIHAM W

HEMHOTO OoJiee HU3KOH 3(p(PeKTHBHOCTH, HO B OOJBIIMHCTBE CITy4aeB BIOOPA HET.

[Tocmeqaum  (akTOPOM, KOTOPHIM TaKKe OYECHb BaXKEH, SBISETCS TO, YTO BCA
YCTAHOBKA M OJIOK aKKyMYJIHPOBAHUS TEIIa JOJDKHBI OBITh CKOHCTPYHPOBAHBI TAKHM
00pa3om, 4TOOBI ABIATHCS OOJEe YeM HKOJOTHYECKH YHUCTHIMHU. J[pyrMMH CIOBaMH,
A U3rOTOBJIICHUA BCCX KOMIIOHCHTOB YCTAHOBKH JOJIKHO 6BITB HCO6XOI[I/IMO
MHUHHUMAJIBbHOC KOJIHYCCTBO JHCPIrHH, HC TOJLKHBI 6BITB HCITOJIB30BaHbl TOKCHYHBIC
XUMHUKATbl W BCC KOMIIOHCHTBI YCTAHOBKH JOJIKHBI 6BITB BBITIOJIHEHBI C
BO3MOYKHOCTBIO MOJTHOTO OHOPA3TI0KEHHUS MM TMOBTOPHOTO WCIOJB30BAHHS B KOHIIC
Cpoka ciy0bl. B mo00# MOMEHT B OyaymeM, €ClTd YCTAHOBKA OOJIbINE HE SBISETCS
HEOOXOTUMOH, 3eMJISL JOJDKHA OCTATBCS B TOM JK€ WIIH JIy4IIEM COCTOSHHH, YeM OBLIO
A0 TIOCTPOHKH YCTAHOBKH. YUHUTHIBAS BCE BBIMICYIOMSIHYThIE TPOOIEMBI OBLT

pa3paboTaH ONMCAHHBIN JaNee TJIaH.

Taxkum 00pa3om, B OTHOM aCTEKTE HACTOAIIEE H300PETEHHE OTHOCUTCS K CHCTEME JIA
TCHEPUPOBAHUA M AKKYMYJIUPOBAHUA JJIEKTPUYECKON SHEPIUM, MPH 3TOM YKa3aHHas

SHEPrus FeHEPUPYETCA U3 COTHEUHOMN SHEPTHH, I/I€ YKAa3aHHAS CUCTEMA COJIEPIKUT:

IIEPBUYHBIA KOHTYpP, IPH 3TOM YKAa3aHHBIM IEPBHYHBIA KOHTYP COJIEPXKHUT IO
MEHBIIEH MEpEe OAHY CONHEYHYI0 TAHENh W 10 MEHBIIEH Mepe OAWH OIJIOK
AKKyMYJTHPOBAHHUA TEIUIA, TPH 3TOM YKa3aHHBIM OJIOK aKKyMyJIHPOBAaHHA TETLIa
NPUCTIOCOOIEH I MOJyYEHHUS U AKKyMYJIHPOBaHHA CTEHEPUPOBAHHOM SHEPTHH OT

YKa3aHHOM COJTHEYHOM TMaHEIH;
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BTOPUYHBIA KOHTYpP, (DYHKIIMOHANBHO COCIWHSIOMUNUCA C YKA3aHHBIM TIEPBHYHBIM

KOHTYPOM;

IPH 3TOM YKa3aHHas COJIHEYHAs MAHENb COJEP)KHT HECKOJIBKO Y3JI0B OTPaKaroIMUX
TapeJoOK, COJEPKAINUX OTPAKAIOIIME TapeibdaThlie CPEACTBA, NMPH 3TOM YKAa3aHHBIC
TapenpyaThie CPEICTBA PACIONOKEHBI B HEMIOCPEACTBEHHON ONM30CTH IPYT OT JApyTa,
MPH 3TOM yKAa3aHHbBIE TAapeJIbuaThle CPEACTBA SABIIAIOTCA TAKOBBIMH, UTO JOCTUTAETCA
BBICOKHH TIOKA3aTeh KOHIEHTPALWH COJTHEYHOTO CBETA JJIs OOECIIEYCHHS BBICOKOU

3((HeKTHBHOCTH MTPEOOPA3OBAHUS TEIIA B DIICKTPHYECTBO.

B eme omHOM acmekTe HACTOSIIEE H300pPETEHHE OTHOCHUTCA K Y3IIy OTPaKAIOMINX
TApEIIOK JJIsl UCIIOJTb30BAHUS B YCTAHOBKE T€HEPUPOBAHUS COJTHEYHOW SHEPTHH, MPH

3TOM YKa3aHHBIN Y3€] COOEPIKUT:

HECKOJIBKO TapeNbyYaThiX CPEACTB, IPH OTOM KaXKIO€ YKA3aHHOE TapeibvaToe
CPEACTBO TIOAJEP)KUBAETCS OJHUM HIIM HECKOIBKHMH TPYOUaTBIMH CTPYKTYPHBIMH

3JIEMEHTAMH,
YKa3aHHbIE CTPYKTYPHBIE 3JIEMEHTHI COACPKAT:

JBa TPYOYATHIX OTOPHBIX CPEICTBA, PACTIOIOKEHHBIX MO CYHNIECTBY BEPTHKAIBHO W
PacIONIO’KEHHBIX HA PACCTOSHUHU JAPYT OT ApPyra, TaK YTO YKA3aHHOE TapeabdyaToe
CPEJCTBO BBIMOTHEHO C BOBMOKHOCTBIO MIEPEMENICHHS B COOTBETCTBUH C TIOJIOKEHHEM

COJIHIIA;

Apyroe TpyO4aToe CpEeICTBO, VAEPKHBAIOMIEECS IO CYHIECTBY T'OPHU3OHTAIBHO
TTIABHBIM 00pa3oM ¢ 000MX €ro KOHIIOB TMOCPEICTBOM YKA3aHHBIX ABYX TPyOYaThIX

OMOPHBIX CPCACTB,

MIPH 3TOM yKa3aHHOE TOPHU30HTAIFHOE BHEIHEE TPYOUATOE CPEACTBO COMEPIKUT JBA
BHYTPEHHHUX TPYOHBIX CPEJICTBA, TEPMETHYECKH PACIIOJIOKEHHBIX BHYTPH YKAa3aHHOTO
TOPH30HTAIBHOTO TPYOYaTOTO CPEACTBA W COEAMHEHHBIX C TMPHEMHBIM CPEICTBOM,
PacONIOKEHHBIM BHYTPH M0 CYIIECTBY MPO3PAaYHOr0 KOPIYCHOTO CPEACTBA, IIPH 3TOM

YKa3aHHOC TPUCMHOC CPEACTBO TCPMCTHYUYCCKHU 3alllUIICHO BHYTPH YKa3aHHOTO
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KOPITYCHOTO CPEJICTBA M MPUCITOCOOICHO I TIOJTyYE€HUS W TIOTJIONICHHS TTPAKTHIECKH

BCCTO COJTHCYHOTO CBCTA, OTPAKCHHOT'O YKa3aHHBIMHU TAPCIbYaTbIMH CPCACTBAMU,

MNP 3TOM YKA3aHHbIE BHYTPEHHUE TPYOHBIE CPEACTBA HUMEIOT CIEHHUATIBHO
CKOHCTPYMPOBAHHOE CPEACTBO MHOTOCIIOMHON BaKyyMHOM H30JISILIUU 110 BCEU JTUHE U
BOKPYT' B BaKyyMHOM IIPOCTPAHCTBE, JOCTYITHOM MEXKIY BHEITHEH MOBEPXHOCTHIO
VKa3aHHBIX BHYTPEHHHX TPYOHBIX CPEICTB M BHYTPEHHEH TOBEPXHOCTHIO

TOPU30HTAIBHOTO BHEITHETO TPYOUYAaTOTO CPEACTBA, U

NpU 3TOM YyKa3aHHOE BHYTPEHHEE TPYOHOE CPEACTBO OMPENENsIeT TPOXOJ IS
MMPOTEKAHHUA MHEPTHOTO Ta3a 4epe3 YKA3aHHOE MPHEMHOE CPEACTBO, CIIEAOBATEIBHO,
OCYIIECTBIIAA OTBOJ TEIIa, COOPAHHOTO HA TIPHEMHOM CPEICTBE, HA BHYTPEHHEE
TPYOHOE CPEICTBO CIEAYIOIIETO TAPENhUYaTOTO CPEACTBA y3lIla OO TeX TIOp, TOKa
YKa3aHHBIM WHEPTHBIN Ta3 HE JOCTUTHET HEOOXOTUMOW TEMIIEPATYPHI, PU KOTOPOU
YKa3aHHBIM WHEPTHBIA TOPAYHH r'a3 HAMPABIIETCS B OJIOK aKKyMYJIHPOBAHHA TETUIA H

TETII0O0OMEHHHKH BTOPUYHOTO KOHTYPA.

B 10onmomHUTETPHOM acmeKTe HAacTOosImee H300PETEHHE OTHOCUTCA K YCTPOMCTBAM IS

MPEAOXPAHEHU CUCTEMBI OT IIBLIH, IIPH 3TOM YKA3aHHOE YCTPOMCTBO COACPIKUT:

¢unbTpyrOmuUe CpeAcTBa BOKPYT YKA3aHHOTO Y371a TapesioK, NPU 3TOM YKa3aHHbIE
(¢uIBTpyIOIMUE CPEACTBA PASMEIIAIOTCS MO CYIECTBY BEPTUKAIBHO HAa BCEX CTOPOHAX
VKa3aHHBIX Y3JI0B TapejIoK, TaK YTO OTCYTCTBYIOT MPEMATCTBHSA IS TMOCTYIMAIOMIETO
COJTHEYHOTO H3JIy4YEHHUsS, TOTJA KaK OHH 3(PQPEKTHUBHBI B YIABITUBAHHUH OOIBITHHCTBA

YaCTHII ITbIJTK U CHIPKCHHUH CKOPOCTH BE€TPaA MOYTH OO0 HYJIA, U

cpacTBa A HMOHU3AIMU BO3AyXad, PACIIONNOKCHHBIC Ha YKAa3aHHOM II0 CYHICCTBY

BEPTHKAJIEHOM TPYOUYaTOM OTIOPHOM CPE/ICTBE.

B momoHATETPHOM acTIeKTe HACTOSAIIEE H300PETEHHE OTHOCUTCS K MEXaHH3MaM, TIPH
3TOM KaKJIbIA M3 YKa3aHHBIX OYHCTHTEIBHBIX MEXAHWU3MOB MPEAOCTABIACTCS B
YKa3aHHOM y3JI€ TapeyioK, IPU 3TOM YKAa3aHHBIM OYUCTUTEIIBHBIM MEXAaHU3M

COIEPIKUT:
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OJHO WM HECKOJIBKO CKPEOKOBBIX CPEICTB, TPHU 3TOM YyKa3aHHOE CKPeOKOBOE

CpCACTBO OCHAITACTCA OAHUM HITH HCCKOJIBKUMH OYUCTUTCIIbHBIMYA MAaTCpHATIAMH, U

OAHO HJIM HCCKOJIbKO JABHIATCIIbHBIX CpPCACTB, (1)YHKIII/IOHaJ'IBHO COCAUHCHHBIX C
YKa3aHHbIMH Cer6KOBBIMH CpeACTBAMH IJId 3allyCKa YKa3aHHbIX Cer6KOBBIX

CPEACTB TIPH HEOOXOAUMOCTH.

B eme omHOM acmekTe HacTosmice H30OPETCHHE JOIMOJHUTEIIPHO OTHOCHTCS K

YCTaHOBKE, COACPKAIIEH CUCTEMY U y3€Jl, KAK OMMCAHO BBIIIE B HACTOSIIEH 3asBKE.

B eme ogHOM acmekTe HACcTOAIEE W300PETEHHE AOMONTHHTEIFHO OTHOCHTCS K OJIOKY

AKKyMYJIMPOBAaHUS TEIUIA, COAEP/KALLEMY:

NEPBYI0 LMIMHAPHYECKYIO OCHOBHYIO YacTh WM JIOOYIO APYI'YI0 OCHOBHYIO 4YacTb

COOTBETCTBYIOIIEH (POPMBL;

BTOPYIO IMJIMHAPHUYECKYI0 OCHOBHYIO YacTh WIIM JFOOYIO APYTYI0 OCHOBHYIO YacTh
COOTBETCTBYIOIIEH (opMBI  OONBIIETO  pa3Mepa, UYeM YyKa3aHHasd TepBas
LUJIMHJIPUYECKAas OCHOBHAs 4acTh, MPU 3TOM YyKAa3aHHas BTOpas LMJIMHAPHYECKAS
OCHOBHAsA 4YacTh IO CYIIECTBY KOHLEHTPHYECKH OXBATBIBAET YKA3aHHYIO IMEPBYIO
HUIMHIPUYECKYI0O OCHOBHYIO YacTb, MPH 3TOM MEXKAY HUMH OCTAeTCs 3aJaHHOE

TPOCTPAHCTBO;

HECKOJIBKO TPYOHBIX CPEACTB, KAXKAOE M3 KOTOPBIX COEAMHEHO JAPYr C IAPYroM
MOCPEACTBOM PEOPHCTHIX CPEACTB, MPH dTOM YKa3aHHBIC HECKOJIBKO TPYOHBIX CPEJICTB
PAaCIONIOKEHBI BHYTPU YKA3aHHOW MEPBOM LIMVIMHAPUYECKOW OCHOBHOM YaCTH TaKUM
o0pas3om, YTO OOpa3yeTcss MHO)KECTBO CETMEHTOB C HCIOJIB30BAHHEM YKa3aHHBIX

PEOPHUCTHIX CPEACTB ISl BMEIIEHHS CPEIbl AKKYMYTHPOBAHHS TETLIA.

B JOITOJIHUTCIIbHOM ACIICKTC HACTOAIICC I/I306pCTCHI/IC OTHOCHUTCA K HC6OJ'IBHIOMy
6J'IOKy AKKYMYIIHPOBAaHUA TCIIIA AJ1A UCITOJIb30BAHUA B CHUCTCMC H Y3JIC, KaK OIMMCAHO B

HAcCTOSIIEH 3a9BKe BHIIIIE.

JIpyrue acmeKkThl, MPEUMYIIECTBA U XapaKTEPHbIE 0COOEHHOCTH M300PETEHUS CTAHYT

MOHATHBI CIIENUATNCTAM B JAHHOW O00JaCTH TEXHUKH W3 CJICAYIOMEr0 MOAPOOHOTO
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ONMCaHWsA, B KOTOPOM IIPU PACCMOTPEHHH COBMECTHO C IPHIOKEHHBIMH
rpadUUECKUMH MaTEpUaIaMHU PACKPHIBAIOTCS TPHUBEICHHBIE B Ka4yeCTBE MpUMEpa

BAapPHAHTHI OCYIIECTBICHHUA H300PETEHHUA.
BaskHble MyHKTbI KOHCTPYKLMII COJIHEYHOI1 MaHeIu U aKKyMYJISITOpa TernJa.

CymecTByeT HECKOIBKO BaKHBIX XaPAKTEPHBIX 0COOEHHOCTEH, KOTOPBIE YIIOMSHYTHI B

CIMUCKE HIKC, KOTOPBIC JAIOT KPATKOC MPEACTABIICHHUC O KOHCTPYKIIUHU YCTaAHOBKH.

) [TapaGonmueckas Tapeika OTHOCHUTEIIBHO HEOOIBIIOTO pa3Mepa HCIONIb3yeTCs
u popMuUpyeTCS TOCPEACTBOM INTAMIOBKH WM TOJ BAaKyyMOM €3 TOHKOTO

KOMITO3UTHOTO JIUCTAa METAJIa WM akpuia, ctekia, [IBX wim miactuka.

2) Tapenka sBAsCTCS CBEPXJIETKHM 3€PKAIOM BECOM IMPEANOYTHTEIRHO MeHee |
K.
3) Kaxmas Tapenka cdopmupoBana B ¢GopMe MapabOTUIECKOW Tapeliku H

TOKPHITA AITFOMHUHHEM HITA CEPEOPOM.

4) 3epkana ¢ TEpeAHEH CTOPOHOW OYAyT HWCIOJIb30BAHBI C TOHKHM 3allUTHBIM
MOKPBITHEM JBYOKHCH KPEMHHA. 3epKajia C 3aJHEW CTOPOHOW, W3TOTOBJICHHBIE W3

CTEKJIa WM JPYroro Marepuana, MOTYT OBITh TAaKXKe HCIIONIb30BaHBI C Ooliee HU3KOM

3¢ (EeKTUBHOCTEIO.

S) Mexny TapenkamMu MPaKTUYECKH HET MPOCTPAHCTBA.

6) Kaxknast Tapenka umeeT KBaapaTHyto (pOpMy, €CITH MO3BOJISIOT YCIIOBHA.

7) 2 pBurarens YOpaBIAKOT TMOJOKEHUEM KaKAOM Tapelkd M BCE OHHU

YHOPAaBIEAOTCA C TIIABHOTO KOMITBHOTCPA.

8) Camast HHW3Kas TOYKA JFOOOHM TapeiaKh HAXOMHUTCA HAa 1,5-2 M Haa 3eMIleld |
COBCEM HE COTPHUKACAETCA C 3eMJIEH. DTO CBOOOJHOE MPOCTPAHCTBO HCTIOB3YETCS B

CITy’K€OHBIX LIENAX.
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9 Jlaske ecmd  HEKOTOPBIE TapeiIKd padOTAOT HEMPABHIBHO, OHU HE
MPEMATCTBYIOT CBOOOJHOMY TMEPEMEIIECHUIO APYTHX TAapeNoK, JaKe B TOM CIIy4ae,

€CIIM MEXKAY TapENIKaMH OTCYTCTBYET IPOCTPAHCTBO.

10) @oxampHas TOYKa TapeNnoK (PUKCHPOBAHA M HHUKOTAA HE TIEPEMELIACTCH.
Tapenku mepememaroTcs BOKPYT 3TOTO (PUKCHPOBAHHOTO (POKyca M TOJBEIICHBI B

BO3yX€ MOCPEACTBOM OIOPHBIX CTEPKHEU.
11) B nepBHYHOM KOHTYpPE OTCYTCTBYIOT IOJABHKHBIEC COCTUHEHUA.
12)  TlepBuuHBIH KOHTYP HMeEET 2 TpyObl. BHyTpeHHIOI0 TPYOy M BHEIIHIOK TPYOY.

13) Crampubie TpyOBI auameTpoM 1-2 cM (OPMHPYIOT BHYTPEHHIOK TPYyOy

MEPBUYHOTO KOHTYPA.

14) BuemHss TpyOa HWCHONB3yeTCSA I MOANEPKKH BHYTPEHHEH TPYOBI, a TakKe

TapEIIoK.

15) B nepBUYHOM KOHTYpPE HCHONB3YETCS Ta30BbIA TEIJIOHOCUTENb, TaKOW Kak
TeJIMM, KOTOPBIM HE BCTYNAET B PEAKUUIO C BHYTPECHHUMH CTEHKaMH IEPBHYHOIO
KOHTypa JaXe TPH BBICOKUX TEMIIEPATypaX B TEYEHHE BCETO CPOKA CITYXKOBI

YCTaHOBKH.
16)  IIpocTpaHCTBO MEXAy BHYTPEHHEH W BHENTHEH TPYOOH 3aITOTHEHO BAKYYyMOM.

17)  MmuorocnoiHas TOHKOJIMCTOBAs HM30JHALMA TEIUIOBOIO HW3IYyYEHHs C BBICOKHUM
MOKA3aTENNEM OTPAKEHUSA B BAKYYME HCMOB3YETCA BO BCEM IIEPBHYHOM M BTOPUYHOM

KOHTYpax Ajd CHHKCHUA TMMOTCPD TCTIIA MOYTH OO0 HYJIA.

18) Bce coeauHEeHHs CBapeHbl IS HHU3KUX OJKCIUTyaTAl[MOHHBIX PAcXOJ0B H

JOJITOTO CPOKA CITYKOBI.

19) CpenctBa oOecmedyeHUs OCYIIECTBIEHBI B paMKax KOHCTPYKIHH IS

o0ecTieueHHs TETUIOBOTO PACIIUPEHUS U CHKATHSL.
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200 Ecnmm B mepBHYHOM KOHTYPE TMPOMCXOOUT KAKOW-TIHOO  cOOH, TO
CaMOYIUTOTHSIOMIASACS KOHCTPYKIHUS OOECTIEYHBAET, YTO JIMIIb HEOOJBINAS CEKIIHA
KOHTypa OyaeT padoTaTh HEMPABHIBHO M YCTAHOBKA MPOJOIDKHUT PadOTy MPAKTHYECKH

HAa TI0JTHOM MOTIIIHOCTH.

21) Bo3MOXHBI ~ OY€Hb  BBICOKME  TEMIEPATYPbl, OTPAHMYEHHBIE  JIMINb
TEXHHYECKUMH OTPAHUYCHHUAMH MAaTE€pUAJOB, JOCTYNHBIX TIPH COBPEMEHHBIX

TCXHOJIOTUAX.

22)  KoHCTpyKIHS COJTHEYHOW TMAHETH OOECIIEUMBACT, YTO TapeaKaM MOTPeOyeTcs
MUHUMAJTbHAsE OYHMCTKA B TEYCHHE BCETO CPOKA CIY:KOBI YCTAHOBKH, YTO OBLIO OBI

3aTPYJHUTENBHO MTPU COBPEMEHHOU KOHCTPYKLIUH.

23) B cayuae, ecniu Tapenke moTpeOyeTCs BIAKHAS OYHUCTKA, OHA OyAeT 3aMEHEeHa

JIPYrOM TapeaKoU U OTIPABICHA HA MECTHYIO OYMCTUTENBHYIO YCTAHOBKY.

24)  HonuzaTopbl BO3AyXa HCHONB3YIOTCS N 3apAAKH YacTHI[ TbUIH JJis
OOECTIEYEeHHsS TOTO, YTO TBLIb W3BJICUEHA W3 BO3AyXa U HAMpaBJICHA B CTOPOHY OT

OTPAKAKOIIEH MOBEPXHOCTU TAPEIIKH.

25) Bosaymusie (uIbTpHl  THIA, TOJOOHOTO TEM, YTO HWCHOJB3YIOTCA B
KOHJIMLMOHEPAX BO3/yXa, HO HE OrPaHUYMBAsACH UMM, Pa3MELICHBI B BEPTHKAJIBHBIX
MOJIOKEHUSX HAa BCEX YETHIPEX CTOPOHAX TapejoK. OTH (DHUIBTPHI ACIIEBHI, OYCHb
3¢ EKTUBHBI TIPH YIABIIMBAHUH THUTH U 0Y€Hb 3(PPEKTHBHBI IPH CHUKEHUH CKOPOCTH
BO3/AyXa, CIIEJOBATEIIbHO, OOECTIeUMBas 3aIUTy OT BEeTpa W TBUIM TapenKkaMm |

JABUT'ATCIIAM CIICKCHHA.

26) JlroOas mbiib, KOTOPAs HE MOMAAACT B CHCTEMY yAAJCHHA IMbIUTA W OCEAaeT Ha
OTPAKAIOMEH TOBEPXHOCTH TAapeKH, YHAIETCS TOCPEACTBOM BPANIAIOIIETOCS
POOOTH3UPOBAHHOTO CKpPeOKa, OCHAMIEHHOTO MHUKPOBOJIOKHUCTOM TKAHBIO U

CpCaAcCTBOM CHAOKEHHS CHKAThIM BO3YXOM.

27) Jlna Tex oOmacTe, rAe 4YacTO HIET AOXKAb, TAPEIKH MOTYT OBITh TaKKe

3aKIFOYEHBI B OTACJIBHBIM  BO3AYXOHEIPOHULACMBIM, IBUICHEIPOHULACMBIM H
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BOJIOHETIDOHULIAEMBIA KOPITYC, KOTOPBIA TaK k€ 3(PQeKTHBeH, KaK O4YeHb OONbIIas
«rermna». Kopmyc MOMHOCTBIO HM3rOTOBIEH M3 OYEHH JCIIEBOTO IPO3PAYHOTO
TOHKOTO YHCTOTO HEOBIOINErocs THOKOrO MaTepHaja C HHM3KHUM II0Ka3aTeleM

pedpakIu ¥ BBICOKOH MPOYHOCTHIO HA PACTSIKECHHE.

28)  IloBepxHOCTB 3alIUTHOTO MaTepuana MOJKET OBITH MOKpBITA

MPOTHBOOTPAIKAFOIIUM TIOKPBITHEM IS YITyqIneHuUs ) PeKTHBHOCTH.

29)  BHyTpHW 3amMTHOTO KOPIYCa HAXOIUTCS OYHINEHHAS OT MBUTH KOHTPOJIUpyeMast
cpena ¢ HHU3KOM BIAKHOCTBIO JUIA CHIDKEHHS KOPPO3HOHHBIX 3((deKToB 10

HE3HAYUTEIbHBIX.
30) 3amuTHBINA KOPITYC TAKXKE CIIOCOOCTBYET 3AIIUTE TAPEIIOK OT BETPA.

31) [laBneHue BHYTpPH 3aOIUTHOTO KOPITYCa MOKET OBITh YBEIMYEHO WIIH CHHIKEHO

B CJIy4ae BBICOKHUX CKOPOCTEM BETpa AJIA 3allUThl CTPYKTYPHI.

32) OmnopHas cTpyKTypa TPyO NEPBHYHOTO KOHTYpAa TAKKE SBIACTCS OTOPOU

3aIUTHOTO KOpIyca.

33) ABTOMAaTHMYECKHE OYMCTHTEIIBHBIC MAIIWHBI HEMPEPBIBHO MEPEMEINAKOTCA IIO
HEOONBINUM HATPABIIIOIIMM, TPEIOCTABICHHBIM HAJX OMOPHOM CTPYKTYPOH, JUIA

OYHCTKH BHEIITHEH MOBCPXHOCTH 3allIUTHOI'O KOpITyCa.

34)  KoHCTpyKIHs SBIIIETCS TAKOBOHM, YTO MOKET OBITh W3TOTOBJICHA YCTAHOBKA

JTFOOOTO HEOOXOIUMOTO Pa3Mepa.

35) TemnmoHOCHTENP TEPBHYHOTO KOHTYpa CHadajga TIOCTyMmaeT B  OJIOK

AKKyMYJIMPOBAHHUSA TEILIA.

36) B Omoke akKkyMynHpPOBaHHSA TETUIA MCIIOIB3YETCS COYETAHHE JKEe3a M MECKa B

Ka4yeCTBE CPEIbl AKKYMYJIUPOBAHUA SHEPTHH.

37) TpyOsl ¢ peOpaMu TPOXOAAT UYEPE3 TECOK, KOTOPBIE HCIIONB3YIOTCA IS

I[O6aBJ'IeHI/I5{ HUJIH U3BJICUCHUA TCILIA U3 IICCKA.
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38) bmok akkymynupoBaHUS TeIuia UMEET (HOPMY IMIMHAPA WIIH JHOOYIO JPYTYIO

COOTBETCTBYIOIILYIO (hopMy.

39) CTOpOHBI OUIIMHAPpAa W BCPXHAA MNOBCPXHOCTb H30JIHMPOBAHBI ITOCPCACTBOM

TOJICTOH BBICOKOTEMIIEPATYPHOM H3OJIALIUH.

40) HwxHiAg MOBEPXHOCTh LWIMHAPA HEe W30aupoBaHa. CaMm TMECOK JIEWCTBYET B

Ka4uCCTBC U30JIATOPA.

41) HexoTopoe KOJHYECTBO H30BITOYHOTO TEIJIa OT YCTAHOBKH PAacCEUBACTCS
BHYTPH COJIHEYHOM TaHeNH. BepTukambHBIE OMOPHI MAIA TPYO AT TIEPBHYHOTO
KOHTYpa SBIBIFOTCSA TIOJIBIMA M COEIWHEHBI TOCTIETOBATENHHO TOCPEACTBOM TPYO, W
yepe3 ATH TPYOBI MPOXOAMT Topsyas Boja. PeOpa MOTYT OBITH HCIIONB30BAHBI IS
VBEIMYEHHUS TOTEPH TEIUIA B 3THX OMOpax i TPyO NMpH HEOOXOAUMOCTH. ITO
oOecTieuyMBaeT, 4YTO TEMIIEPaTypa BO3AyXa HAJA M TOJA COJIHEYHOM ITaHENBIO

noaaACPKUBACTCA B JOMMYCTHMBIX THAITA30HAX.

OIIMCAHUME ITPUJIATAEMBIX T PAOHYECKNX MATEPHUAJIOB

BolensnoxeHHble W APyTrHe acHEKThl, OCOOCHHOCTH U MPEUMYINECTBA HECKOJIBKUX
MPUBEJCHHBIX B KA4yeCTBE IMPUMEpPAa BAaPUAHTOB OCYIIECTBICHUSA HACTOSIIETO
M300pEeTeHUsT CTaHYT OOJiee OYCBUAHBI M3 CICAYIONIETO OMHCAHHUSA B COYCTAHHH C

TPHJIATraeMbIMU TPaQHUIECCKUMH MaTepPHATAMH, Ha KOTOPBIX:
Ha ¢ur. 1 moKa3zaHa CXeMaTHYECKass KOMITOHOBKA BCEH YHEPTOYCTAHOBKH.

Ha ¢wur. 2 nokazaHa CTpyKTypa OTAEIHHOM TAPEIKH BMECTE C BHEIIHEH W BHYTPECHHEH
TPyOOH, YCTAHOBJICHHBIMH BMECTE ¢ MHOTOCITIOMHOW H30JIIITUEH M aBTOMATHYECKHM
CKPEOKOM Ui CyXOH OYHCTKH. Tarxke TOKa3aH MPUEMHUK KOHIEHTPHPOBAHHOTO

CBCTAa BMCCTC C ABYMA IMPUBOJAHBIMHA JIBUTATCIIAMUA.

Ha ¢wur. 3 mokazana cxema BHYTpPEHHEH KOMIIOHOBKH TPYOBI, KaK OBIJIO OBI BHIHO,
ec| paspes3aTh Gur. 2 Ha JBE YACTH IO HEHTPY BIOJb CEYCHHUS AA, TOKA3aHHOTO Ha

¢ur. 2.
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Ha ¢ur. 4 mokasano, kak Tapenku OyAyT COEAMHEHBI BMECTE, & TAKKE OTOPHBIE

CTPYKTYPBI.

Ha ¢ur. 5 moka3aHO T™ONIO’)KEHHE BEPTHUKAIBHO pa3MEIICHHBIX (HIBTPOB,
NPeTHA3HAYEHHBIX /IS yIABIUBAHHUA W YIAICHUS MBUTH U OOECTICUCHHS 3aIIUTHI OT

BETPA, a TAKKEC PasMCIICHUC HAKOHCYHUKOB HOHHU3aTOPOB BO3ayXa.

Ha ¢ur. 6 mokazaH BHI CBEpPXY HECKOJIBKHX TapelOK CO BCEMH OMOPHBIMH
CTPYKTYpPaMH 3a HCKIIOYEHHEM (HIBTPOB W POOOTH3UPOBAHHOTO CKpeOKa (U
3a0IMTHOTO KOPIYCa W HAMPABJSIOMIUX JJIsI OYHCTKH M TEXHHYECKOTO OOCTYKHBAHUS

B CJIy4ae YCTAHOBOK, PACIIOJIO’KEHHBIX B JTOKJTHBBIX 00IACTAX).
Ha ¢wur. 7 moka3zaHo, Kak yCTAHOBJICHBI 3aIIUTHBIA KOPITYC W HATTPABJISIOTITHE .

Ha ¢wur. 8 mokasan BuA cBepXy C yIiia YCTAaHOBKH, HA KOTOPOM TOKAa3aHa TTaHENb
cOopa COJIHEYHOrO CBE€Ta C 3alUTHBIM KOPIIYCOM, a TaKkKe CIIy)KEOHBIMU
HampassomuMu. HecMOTpa Ha TO, YTO 3aLIUTHBIM KOPITYC SABJIACTCSA IMPO3PA4YHBIM H
BHYTPEHHUN MEXAaHU3M W TAPENKH OyAyT YETKO BHIHBI, OHHU CIEIMAIbHO HE ObLIH
MOKAa3aHbl I JIyYIIeTr0 MPEJCTABICHUA O TOM, Kakue (JOpMy M BHEUIHHH BUJ OyJET

MMETh BHEIIHUM 3aIIUTHBIA KOPITYC.

Ha ¢wur. 9 moka3zano, kak OyJeT BBITIAAETh YCTAHOBKA MIPU PACCMOTPEHUH HEOOIBIION

CEKLIMM CBEPXY MO/ MPAMBIM YIJIOM.

Ha ¢wur. 10 mokasaHa CEKIUs TEILUIOBOTO JKpPaHa, HMCIOIb30BAHHOTO B BAaKyyMHOH

W30JLHAN TOPSTINX BHYTPEHHHUX TPYO.

Ha ¢wur. 11 mokasana ogHa W3 OTMOP, WCIOJIB30BAHHBIX I OOECTICUYEHHUS TOTO, YTO

BHYTPEHHAA TPyOa HAXOAUTCA HA CBOEM MECTE.

Ha ¢wur. 12 mokazama omopa, HCMONB30BaHHAS B MECTe, TI€ CTEKIAHHAA WA
TUTACTHKOBAs ~ €MKOCTh  COEAWHAETCA C  BHemHeH TpyOoir. OnHa  wmmeer
JABYHATIPABIICHHBIN 3alOPHBIM KJIamaH s OOECTEeYeHHUs COXPAHHOCTH BaKyyMa B

CcITy4ae, €CJIM CTEKIJIO Pa300beTCs.
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Ha ¢wur. 13 moka3aH 0OCHOBHOW BHEIITHUN BUJ OJIOKA aKKYMYJTHPOBAHUS TETLIA.

Ha ¢ur. 14 nokasan Bux cBepxy OJ0Ka aKKyMYJIHPOBaHUSA TEIIa MPH PACCMOTPEHUHU
CBEPXY, €CITH BEPXHIA 4acTh ObLIa cpe3aHa BAOJb ceueHus BB, Ha koTopoMm 4YeTko

MOKa3aHO, KaK PACIIOJIO’KEHBI TPYOBI, pedpa TeII00TBOAA U TIECOK.

Ha ¢wur. 15 cHOBa moka3zaH TPEXMEpPHBIH BHA OJOKa AKKyMYJTHPOBAHHSA TEIUIA C

BbIpe3anHoM cekiue CC.

Ha ¢ur. 16 mokasaH OOK aKKyMyJIHPOBAHHUS TEIUIA, B KOTOPOM MCIIONB3YETCS
CIUIOIIHAY  IMIMHAPHUYECKAs CEepAllEBMHA M3 JKele3a B  KA4eCTBE  CpEbl

AKKyMYJIHPOBaHHsA TEILIA.

CrenmanucTtaM B JAaHHOW OONACTH TEXHWUKH OyAeT TOHATHO, 4YTO JJIEMEHTHI Ha
¢urypax mpOUILTIOCTPUPOBAHBI JJIsI IIPOCTOTHI U SICHOCTH W MOTYT OBITh H300PaKCHBI
He B Macmrabe. Hampumep, pasMepsl HEKOTOPHIX 3JIEMEHTOB Ha ()UTYpPE MOTYT OBITH
MPEYBEITUYCHBl OTHOCUTENIBHO JPYTHX D3JIEMEHTOB I YIyYIICHUAS TOHWUMAHHS
Pa3TUYHBIX TPUBEJCHHBIX B KA4eCTBE TNPUMEPA BAPHAHTOB OCYIIECTBICHUS
HACTOAIETO N300peTeHus. ClemxyeT OTMETUTD, YTO Ha BCEX TpaduuecKuX MaTepHaiax
OJIMHAKOBBIE CCHUTOYHBIE TIO3UIIUH UCTIONB30BAHBI I U300PAYKEHUS OJTHUX U TEX K€

WJTH TTOTOOHBIX 3JIEMEHTOB, OCOOCHHOCTEH H CTPYKTYP.

HOAPOBHOE OINMCAHUE U30OBPETEHUA

Crnenyromee ONMHCaHWE CO CCBHUIKOM Ha IpHiaraeMbie TpapuvecKHe MaTepHAaIIbI
MPEA0CTaBJICHO /I CIIOCOOCTBOBAHHMS TMOJTHOTO IOHUMAHHS TIPUBECHHBIX B KAYECTBE
NpUMEPAa BApPHAHTOB OCYINECTBICHHS HM300PETCHHS, KaK OMNPEJCIICHO MyHKTaMH
(opmyJIbl H300peTeHHS U WX dKBHBaCHTaAMH. OHO BKITIOYACT Pa3HYHbIC KOHKPCTHBIC
MOJPOOHOCTH ISl  CIIOCOOCTBOBAHHUSI 3TOTO TMOHUMAHHS, HO OHH JIOJDKHBI

paccMaTpUBaTHCA JIMIIb B KAYECTBE IPUMEPA.

COOTBETCTBEHHO CHEIHANMCTAM B JAHHOW OOJNACTH TEXHHKH OYAET TMOHATHO, YTO
pa3IUYHbIC W3MEHEHHUS W MOTU(UKAIMH BAPUAHTOB OCYINECTBICHUS, OMHCAHHBIX B

HACTOAIIEH 3adBKE, MOTYT OBITh OCYIIECTBIEHBI O€3 OTCTYIUICHHS OT OOBeMa H



10

15

20

25

WO 2014/037892 19 PCT/IB2013/058302

CYIIHOCTH H300peTeHus. Kpome TOro, OmucaHMsA MMHUPOKO HM3BECTHBIX (DYHKIUH H

KOHCTPYKIMHA MPOMYIIEHBI AJIS POCTOTHI M YA00CTBA.

TepMuHBI U CITOBA, HCTIOB30BAHHBIE B CIEAYIONIEM OIMMCAHWH W MYHKTaX (opMyIisl
W300pETeHH HE OTPAHUYEHBI OMOTHOTPAPUIECKUMH 3HAYEHUSIMH, HO HCIIOJTb30BAHBI
ABTOPOM HM300pETEHUS JIUIIb [T MPEJOCTABICHHUA YETKOTO U LEIOCTHOTO TOHUMAHHSA
n3o0pereHnss. COOTBETCTBEHHO CHEIMATUCTAM B JAHHOW OOJIACTH TEXHHKH OymeT
MOHATHO, YTO CIACAYHOHICC OIMMCAHUC TIPHUBCACHHBIX B KaYCCTBC MPUMCpPA BAPHUAHTOB
OCYHIECTBJIEHUS HACTOALIETO HW300PETeHHMsA MPEAOCTaBICHO JIUIIb C  LEJNbI0
WIUTIOCTPALMM, a HE C IENbI0 OrPaHMYCHHMA H300PETEHUA, KaK OIPENENIEHO

npuiaaraCMbIMHU ITyYHKTaMH q)OpMyJ'IBI I/I306peTeHI/I$I H UX 5KBHBAJICHTAMH.

CJ'ICI[yCT IIOHUMATh, 4YTO (1)OpMBI CAUHCTBCHHOI'0 YHCJIa BKIIOYAOT CCBIIIOYHBIC

SHAYCHHUA MHOKCCTBCHHOTO YHCJIa, CCJIIM B KOHTCKCTC YCTKO HC YKa3aHO UHOC.

TepMuH «10 CyIIECTBY» 03HAYAET, YTO YINOMAHYTAs XapaKTEPUCTHKA, MapaMeTp WIH
3HaYeHHE HE JOJDKHO OBITh B TOYHOCTH JOCTHTHYTO, & HUMEHHO, YTO OTKIIOHEHHUS WU
BapualMy, BKIIOYAIOINIME, HANpUMEp, JAONYCKH, MOTPEIIHOCTH  HW3MEpPEHUS,
OTPAHUYEHUS TOYHOCTH M3MEPEHMA M JpYyrHe (PakTopbl, U3BECTHBIE CIEIUAIUCTAM B
TaHHOW OOJIACTH TEXHHWKH, MOTYT BO3HHMKATh B BEIIMYHWHAX, KOTOPHIE HE HUCKIIOYAIOT

3¢ peKT, KOTOPBIH TOKHA ObIIa 00ECTICYHTh XaPAKTEPUCTHKA.

OcoOEHHOCTH, KOTOPBIE OMUCAHBI H/WITH MPOHLUTIOCTPHUPOBAHBI B OTHOINCHHH OJIHOTO
BApPHAHTA OCYINECTBJICHUSA, MOTYT OBITh HWCIIOJB30BAHBI TAKUM JK€ 0OOpa3oM WA
MOJOOHBIM 00pPa30M B OJHOM HJIM HECKOJBKHX IPYTMX BapHAHTaX OCYIIECTBIICHHUS

W/WTH B COYETAHHUH C WITH BMECTO OCOOCHHOCTEH APYTUX BAPHAHTOB OCYIIECTBIICHHUS.

CrnenyeT MO YEPKHYTh, YTO TEPMHUH «COJAEPKHUT/COACPKAIIHID TIPH HCIIOTH30BAHUH B
3TOM OINMCAHWHW YKA3bIBAECT HA HAIMYHE W3JIO’KEHHBIX OCOOECHHOCTEH, IIEITBIX, ITATOB
WA KOMITOHEHTOB, HO HE WCKIIIOYaeT HAIMYHUE WKW T00aBICHHE OTHOW WU

HECKOJIbKUX APYTUX OCO6GHHOCTGI>'I, OEIbIX, 3TAlOB, KOMIIOHCHTOB WUJIW UX TPYIIIL.

Cucrema HACTOAIIETO H300PETEHHA COACPKUT MApaOOIMYECKyI0 Tapenky, Kak

MokazaHo Ha ¢ur. 2 (YeTbIpe YTJIOBBIX 3JeMEeHTa 22 He OBbUIM MOKa3aHbl Ha STOHU
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¢urype, Tak u4TO ApPyrue OCOOEHHOCTH OO0J€e 3aMETHBI), JUIA TOIYYEHHS OYECHb
BBICOKOTO TIOKAa3aTeNsi KOHIEHTPALMU COJHEYHOTO CBETa, KOTOPBIM 00ecrednBaeT
BO3MOKHOCTh Pa0OTHI MPH BBICOKUX TemmepaTypax. [IpuduuHOMN 3TOr0 sBIAETCS TO,
Yro YeM BbIme paloyas Temmeparypa, TeM Bbime Oyaer 3¢QeKTuBHOCTH
npeoOpa3oBaHMs TEIIa B JJIEKTPHUYECTBO. Pa3Mep Taperku OTHOCUTEHO HEOOIBIIOH,
nopsiaka 1-2 METPOB THAMETPOM, TAK YTO OHA MOKET OBITh M3TOTOBIIEHA W3 OJHOTO
TOHKOTO JIUCTA METa/Ula M TOHKOro jucta [IBX, akpuiioBoro WM JHOOOTO APYTroro
MOJXOJALIET0 MaTeEpHUalia C UCIOIb30BAHUEM TAKHUX ITPOLIECCOB, KAK ITAMIOBKA WU
BakyymMHOe (hopmoBanume W T.1. [lociae MpUAaHUs METAUTHYECKHM W OTHECTOMKHM
MOJTUMEPHBIM JIUCTAM C TJAJKOH TOBEPXHOCTBIO HEOOXOAUMOW TMapadOIMyecKOn
(GOpMBI, OHH COCITHHSIOTCS BMecTe. llepemHss CTOPOHA OTOW TApPENKH U3
KOMITO3HUTHOTO MaTepHajia 3aTeM TOKPBIBACTCA AMIOMHHHEM WM cepeOpoM u
3aMIMINACTCA TIOCPEACTBOM TOHKOTO CIIOS ABYOKHCH KPEMHHA. DTO 00ECTIEYHBAET
OYEHb TOYHYI) BBICOKYIO CKOPOCTh IPOM3BOJACTBA MPHU HHU3KOM CTOMMOCTH, YTO
ABIISIETCA CYIIECTBEHHBIM JUIA JIOOOW COJHEYHOM ycTaHOBKHM. Ecmm comnednas
SHeprusa OyJeT HCNOJb30BaHA B KAKOM-THOO 3HAYMTENIPHOM MaciuTabe, Tornaa
MOHATOOUTCA HECKOIbKO MHJUTHAPAOB OTpaXkaTeneW Kaxkasid roa. EcTecTBeHHO,
HEOOX0AUMO, YTOOBI HCIIOJIB30BAJICA MPOCTOM MPOLIECC AJS MPOU3BOACTBA B TAKOM
macmrabe. CnexyeT TOHMMATh, 4YTO B HACTOSAMIEM BapHAHTE OCYIIECTBIICHUS
n300peTeHre OBLTO OTHCAHO TP HATUYHUHW Napa0O0IHIeCKON TaAPEIKH TAKOTO pa3Mepa,
KaK M3J10)KEHO B HACTOAIIEH 3asBKe Bbie. OJHAKO TAKUE Pa3MEPBI MOTYT U3MEHATHCA
Ha TIPAKTHKE W B COOTBETCTBHHM C TPEOOBAHHMEM/MOIIHOCTHIO YCTAHOBKH. TeM He
MEHEE TaKO€ HM3MEHEHHE OYJEeT PacCMaTPUBATHCHA, KaK HAXOMAIIEECS B TPeaesax

00bEeMa HACTOSTIETO U300PETEHHA.

MeTtannonnacTUKOBBIM KOMMIO3UTHBIM JUCT 10, HMCMONB30BaHHBIM B OTPaKAOIIEH
Tapelke, MUMEET HECKOJIbKO IMPEUMYINECTB HAJ OTPAKATEISIMH HAa OCHOBE CTEKIA.
CTOMMOCTh €ro HM3rOTOBJIEHHS HAMHOTO HWKE M €r0 JIEr4e HM3rOTOBUTh B KPYIMHOM
MacmTabe, OH HE CloOMaeTcs W OyaeT wWMeTh Oonee Jerkud Bec. Eme omHO
MPEUMYIIECTBO HCTONB30BAHUA METAJUTMYECKOTO KOMIIO3UTHOTO JHCTa B (opme
napadoTUIeCKON TapeIKd OTHOCHUTEIFHO HEOONBIIOTO pa3Mepa 3aKI0YacTCs B TOM,

4TO OYE€Hb TOHKHH JIMCT METAJIJIa UMEET AOCTATOYHYIO MTPOYHOCTh AJIA MOAACPIKAHUA
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cBoer (GopMbl 0e3 KaKOU-THOO CTPYKTYPHOH OMOpPBL. MeTammu4ecKui JIUCT
00ECTIeYrBAECT TPOYHOCTh M TOHKHH OTHECTOMKWW THOKWMH JICT OOECTICUHMBAET
TTIAAKYI0 OTPAKAOUIYI0 TOBEPXHOCTh C TOKPBITHEM M3 ATIOMUHHUS WIH cepedpa Ha
OJTHOM TIOBEPXHOCTH. Pe3ynbTaToM SBIAECTCA OYEHb JIETKAs Tapelika, 4TO SBIIAETCS
CYIIECTBEHHBIM IS 3asBIIIEMOM KOHCTPYKIIHH, TIOCKOJIbKY, KaK TOKa3aHo Ha ¢wur. 2,
npuBOJHbIE JaBUratend 13 w14  ABISIOTCS 3HAYMTEIBHBIM  MEXAHUYECKUM

HETOCTATKOM.

3epkana, MepeAHsss 4YacTh KOTOPBIX TMOKPHITA 3aIIUTHBIM TOKPHITUEM H3 OYEHb
TOHKOTO CJIOS ABYOKHCH KPEMHUSA, OyIyT MPEAMOYTHTEFHBIM BBHIOOPOM (3epKama C
3aHEW CTOPOHOW MOTYT OBITh TAKXKE HCIOJIb30BAaHBI MpH HeoOxoammocth). Ha 310
€CThb HECKOJIBKO OYEHb BA)KHBIX MPUYUH. 3EPKANO C NEPEIHHUM MNOKPBITHEM HMEET
0o0Jiee BBICOKYIO OTPa’KaeMOCTh, YEM 3EPKAJIO C 33 HUM MOKPBITHEM, TTOCKOIBKY CBETY
He TmOTpeOyeTcs MABaKAbl TPOXOAUTH dYepe3 OCHOBHOM wmarepuan. HamOomee
NpO3payHOEe  CTEKIO  HMEET  MPOIMYCKHYI0  CHOCOOHOCTb,  COCTABIIIOILYIO
npuom3uTenbHO 90%, Tak 4YTO HCIMOJB30BAHHE CTEKISIHHOTO 3€pKaia C 3aJHUM
MOKPBITHEM TPHUBENET MpHOMM3UTENBHO K 20% cHwkeHno 3¢dextuBHOCTH. Eme
OJHOW B@KHOM MPUYMHOU SBIAECTCA CMOCOOHOCTh MBUIM HPUIMIATH K Pa3THYHBIM
MarepuagaM. ABTOPOM HACTOAIIET0 HM300PETEHHUs OBUIO 3aMEUYEHO, YTO 3EepKalio C
NEpPEeJHEN CTOPOHOM C 3aIUMTHOM IUICHKOM U3 JBYOKHCH KPEMHHS SBIIETCA
MOBEPXHOCTHIO, HA KOTOPYIO THLIh OYEHb CIIA00 MpHIMMAeT. boibmas 4acTh MHLTH
MPOCTO CMaJaeT C TOBEPXHOCTH, KOTOpas YACPKUBAETCA B BEPTHKAIBHOM
MOJIOYKEHUH, W OCTABIIEECS KOJIUYECTBO MOJKET OBITh JIETKO YAAJIEHO TOCPEACTBOM
C)KaTOr0 BO3AyXa HHU3KOTO JaBJICHUS WIM MHUKPOBOJOKHUCTOM TKaHH, WIH
NBUIEOYUCTUTEN O€3 IlapanmvH Ha OCHOBHOM Matepuane. Jlake mocie HEeCKOIbKUX
COTEH pa3 OCEJaHHMs TMbUIM HA OTPaKaTele U €ro OYUCTKH MOCPEACTBOM
MUKPOBOJIOKHUCTOM TKAaHM HE BO3HHMKJIO HUKAKMX 3HAYUTENBHBIX LIAPAaNuH Ha
OTpa’karomIeH MOBEPXHOCTH. Bee 3epkana ¢ 3agHed CTOPOHOM, Oy/b TO CTEKIISTHHBIE,
akpwioBble, IacTukoBble WM u3 [IBX, nmokasanu mo menpmen mepe B 10-100 pas
OONBINYI0 CKIIOHHOCTh K HAKOIUIEHHIO TBUIM W YAAIUTh THUIb OBUIO HAMHOTO

CIIO’KHEE. DTO MOKET OTPOUCXOAUTDb BCIICACTBUC CTATUYCCKUX 3aps 0B WU MO APYTHM
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MIPUYHMHAM, YTO IMPHUBOJUT K IBHOMY MPEAIIOYTCHHUIO 3€PKaJl C MEPEIHEU CTOPOHOU C

TOYKH 3pCHHA MbLTH.

CnenoBaTenbHO, HEOOIBIIOTO BPALIAIOMIETOCA CKPeOKa 48, MPUKPEIUIEHHOTO B LIEHTPE
KaKJOM Tapellkh, ¢ MUKPOBOJIOKHUCTOM TKAaHBIO, IMPHUKPEIUICHHOW MEXKAY HWKHEH
MOBEPXHOCTBIO CKpeOKa M OTPAKAIOIIEH MOBEPXHOCTHIO, MM CPEACTBOM CHAOKEHUS
CKATBIM BO3AYXOM, JOCTaTOYHO [JIi ABTOMATHYECKOM OYHCTKH OTPAKAKOIIHUX
MoBEpXHOCTEH. Bpamaromuiics ckpeOok 48 MOXKeT ObITh aKTHBHPOBAH MOCPEACTBOM
TIPUBOTHOTO IBHTATENS 49 KKl pa3, Korjaa OyaeT ONpeAesieHo, YTO OTPaKaromieH
MTOBEPXHOCTH HEOOXOAMMAa OYHMCTKA. VCIonp30BaHUE 3TON aBTOMATHYECKON CHCTEMBI
CYXOU OYHCTKH SBISIETCS HEOOXOTWMBIM B OKPYXKAIOMIEH cpese, B KOTOPOW MMEETCS

OO0JIBIIIOE KOJIMYECTBO MBUTH H OTCYTCTBYET BOJIA.

B cyxHX OKpyKarOImMX CPeNax JIETKO YJAJIUTh MbLIb C 3€PKaja ¢ NEPEAHEN CTOPOHOU
MOCPEACTBOM MHUKPOBOJIOKHUCTOM TKaHHU, HO B COUYETAHUU C JIO’KIEM HIIM POCOM IbLIb
NPUJIMIAET K TOBEPXHOCTH C HAMHOTO OOJBIIMM creruieHneM. Boma Oymer Takke
OCTaBJIAThH MATHA BOJBI HA MOBEPXHOCTH U 3TO CHU3UT OTPA’KAEMOCTh IOBEPXHOCTH.
ByayT cnyuau, korma Tapenkam 10 MOKeT MOHAAOOUTHCS MPOLIECC BIAYKHOM OYHUCTKH,
HANpUMEp, TOCie MOXKAA. B takux cimydasx Tapenkd 10, KOTOpbIE TOJDKHBI OBITH
OYMIICHBI, OyyT CHATHI U 3aMEHEHBI IPYTHMH M OTPABJICHBI HA MECTHYIO YCTaHOBKY
Ui BIOKHOM OYMCTKH. OJTa YCTAHOBKA MOBTOPHO MCHOJB3YET BCIO BOAY, TaK UTO

OTCYTCTBYET PACXOJ] BOJIBL.

CymecTByeT OJHA BaXKHAS TPHYHUHA, IO KOTOPOW OBLIO BBIOPAHO BO3AYIIHOE
OXJIAKJCHHE M30BITOYHOTO TEIUIA OT KOHAEHcAaTopa (Apyro MPHYHHOMN, OYEBHJIHO,
SBJISIETCS] HEXBATKA BOJBI B MYCTHIHAX). Eciu O0obImmas 4acTh YHEPTHH U3BJICKAETCS W3
005macTH, B KOTOPOH PpACIONOKEHA COJIHEYHAS IIaHENb, TO MOXKET BO3HHMKHYTH
CHTyalusi, TPH KOTOPOH CHJIBHO CHHU3UTCA TEMIIEpaTypa BO3AyXa. JTO MOXKET
MPUBECTH K 3HAYUTETPHON KOHACHCAIIMU BOJBI B BHIE POCHI, 0COOEHHO HOYBIO H PAHO
YTPOM, 4YTO TIPHBEAET K HEOOXOJUMOCTH OYEHb 4YACTOM BIIAKHOW OYHCTKH
orpakateneid 10. 3arpatbl Ha OmIaTy TpyAa M MaTepHaabl OyayT HACTOJBKO

BBICOKMUMH, YTO TIPUBEAYT K JKOHOMHYECKOH HELENeCOOOPa3HOCTH YCTaHOBKH.
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PeOpucTeie BepTHKaIbHBIE OTIOPHI 23, KOTOPBIE MOANEP’KUBAIOT COMHEYHYIO TIAHETh U
TpyOBI 19, paccenBaroT Bce M30BITOUYHOE TEIUIO B 3TOM 00JACTH M 00ECTIEYHBAIOT, UTO
TeMIIEpaTypa BO3AyXa HE CHU3HUTCA 0 TOYKH, MPH KOTOPOH BO3MOYKHO 0Opa30BaHHUE
POCHL. OTH ONOPHI 23 ABIAKTCS MOJBIMU M B HUX 3aKaYMBACTCA ropsyas BOJA 4epes
TpyOy 51 (cm. ¢ur. 3), obecreunBas pacceMBaHHWE H30BITOYHOTO TEIUIA M
MOJJIEP’KUBas TEMIIEPATYPY BO3AyXa BOKPYT TapesioK BBIIIE TOYKH KOHACHCALIMH
Boabl. Omopel 23 mis TpyO W TpyOsl 51 TMOCIEIOBATEIIBHO COCAHHEHBI, TaK YTO
ropsyas BOJa NPOTEKAET OT MEPBOM OMOPBI 23 K APYroM OMOPE M MOCJIE TOro, Kak
TEMIIEpaTypa AOCTATOYHBIM O0pPa30M CHH3HIIACH, BO3BPAMIAECTCS HA TEIUIOOOMEHHHK

YCTAaHOBKH J1JIs1 HOBTOPHOTO HArpeBa.

OfHMM U3 TTABHBIX HEJAOCTATKOB CYIIECTBYIOUIMX KOHCTPYKLIMH SIBISIETCS TO, YTO
BITYCTYIO TPATHUTCS OOJIBIIOE KOJTHUYECTBO 3€MJTH, TIOCKOIBKY B OOJIBIIMHCTBE CITyYacB
JHITh TPUOTM3UTENBHO 25% WM MEHBINE TEKYIIEW 3€MJIH, 3aHATOH YCTaHOBKOW,
MOKpBITO oTpakarensmu 10. B Hamm gHM 3T0 HE ABISAETCA NPOOJIEMOW, HO, €CITH
COJTHEYHAs JSHEPTHs SKOHOMUYECKH 3(P(PEKTHUBHA M UMEET HIMPOKHHM TTT0OATBHBIN
MacmTad, TO BOSHUKHYT OYEBHIHbIE MPOOIEMBI, TAKHE KAK CTOMMOCTD M TOCTYITHOCTb
3eMam W T.4. llo3TOMy cHcTeMa COIJIACHO HACTOSIIEMY H300pETeHHI0 Oblia
W3TOTOBJICHA TAKHUM 00pa3oM, 4To Tapenku 10 MpaKTHYeCKH KacaroTcs APYT Apyra
(cM. ¢ur. 6), KOorAa CONHIE HEMOCPEACTBEHHO MEPIIEHAUKYIIpHO 3emite. Kpome Toro,
napaOoTMYECKHe TAPEIKH UMEIOT KBAJApaTHYIO (PopMy, a He KpyIyr0, KaK MOKa3aHO
Ha ¢ur. 6, Tak 4ro codmpaeTcs mpakrtudecku 100% comHedHoro cBeTa. OUYEBHIHBIM
MPEUMYIIECTBOM 3TOTO SBIIETCS TO, YTO MPHUOIM3UTEILHO 25% IOTOTHHUTEITEHON
SHEpruM CcoOpaHo (QaKTHYeCKH O€3 JOTIOTHUTEIBHBIX HAYAbHBIX HWHBECTHIIUH.
EnuHCTBEHHOW 3aTpaTodl sBHAETCA [JOOABIEHHWE YETHIPEX THOKHUX «YTJIOBBIX
3JIEMEHTOB» 22 K KPYIJIOH mapadojie, TaK YTO OHA OXBATHIBAECT KBAJIPATHYIO OOJIACTb.
[Ipr HEOOXOTUMOCTH YCTAHOBKA MOKET OBITh TAK)KE HCIONB30BaHA 0€3 JT00aBIeHUS
3TUX YETBIPEX «YIJIOBBIX OJJIEMEHTOB» 22 K KpPYIVIOW Tapelke, €JUHCTBEHHBIM
pesymbpratoM 4ero Oymer ©Oonee Hu3Kag S(PPEeKTHBHOCT. ITO MOXKET OBITH
HEOOXO/IMMO B HEKOTOPBIX CIy4asX, KOTJa TEMIEparypa OOJacTH MOMKET CHIIbHO
CHHU3UTHCA BCIIEJACTBHE HW3BICUEHHUS CIUIIKOM OOJBIIOTO KOJTHYECTBA COJIHEYHOTO

CBETa U3 3TOU 00JIACTH.
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Kaxxngas tapenka mmeer nsa asurarens 13 m 14, KOTOppie HE3aBUCUMO YIPABIIAIOT
MOJIOKEHUAMH ocet X W Y, Kak mokazaHo Ha ¢wur. 3. JIsuratemp 13 wcmonb3yeT
MEepPeNaTOYHbIA MeXaHu3M 24 11s BpalieHusa KpoHmTerHa 16, Torna kak asurarens 14
BpallacT UUIMHIPUYECKYIO BTYJIKY 26. Mcnonap3oBaH OYEHb TOHKHH JIUCT METalLIa,
YTO IPUBOJUT K OYECHB JEHIEBOM M JIETKOM Tapenke. BeneacTeue o4eHs JIErkoro Beca
TAPENOK OYEHb HEOONBIIMX ABUTATENECH OyJeT AOCTATOYHO UIA TIEPEMEINEHUS
TApPENKH, YTO OOECTIEYHUT BO3MOYKHOCTH WCIOJB30BAHMS JECIICBBIX JABHUTATEIICH JaXKe
HECMOTpPSA HA TO, YTO JBHUTATEIH OYAYT ABIATHCS MEXAHWYECKHM HEAOCTATKOM. Jlis
KakI0M Tapenkn 10 Ha3HAYArOTCS YHUKAIbHBIE KOOPAWMHATBI X M Y, TAe Iepsasd
Tapenka wumeer koopauHaty 1,1, a koopamHaTa BCEX OCTAbHBIX TApPEIOK
OMpEeACIIETCA MOCPEACTBOM MX PACHONIOKEHUA HAa CEeTKE KoopauHat X u Y. Kaxknas
Tapenka 10 mmeer cxemy yIpaBIE€HHA ¢ MHKPOIPOLECCOPOM, B MAaMATh KOTOPOIO
BCTPOEHO YHHUKAJIbHOE PACIIOJIOKEHHE ASTUX TapesioK. 3aJayell CXEMBbl SBIETCA
yrnpasneHue aurateassMu 13 u 14, tak uto tapenka 10 Oynmer ciaemoBaTh 3a COTHIEM,
1 00€CTIEYeHHE TOTO, YTO COMHEYHBIA CBET MOCTOSHHO C(POKYCHPOBAH HA TIPUEMHHKE
12. VYmpaBrneHue TNOJOKEHHEM BCEX TapelnoK B JHOOOW MOMEHT BpPEMEHH
OCYHIECTBIIETCA C IOMOIIBIO TJIABHOI'O KOMIIBIOTEPA, KOTOPBIM MAaTEMAaTHYECKH
BBIYUCIIIET TIOJIOKEHHE COJIHI@A, a4 TAKKE IOCTOSHHO OCYILECTBIIACT IEPEKPECTHYIO
MPOBEPKY CBOMX MAaTEMAaTUYECKUX BBIYHCIICHUN MOCPEICTBOM JATYMKA CICKEHHS 3
coHIIEeM. [[OTIOTHATENBPHOE PYYHOE YIIPABICHUE MOXKET OBITh TAK)KE BBITOJHEHO TPH
HeoOxoauMocTH. Kakmprii pas, Korja IEHTPAIIbHOMY KOMITBIOTEPY HEOOXOIHMO
MEPEMECTUTh KaKYIO-THOO Tapenky, OH CIiepBa OTHPABISET KOOPIWHATHI TAPEIKH,
KOTOPYIO HEOOXOJWMO TIEPEMECTHTh, C TOCIEAYIOMEH BEIMYWHOW, HA KOTOPYIO
HEOOXOJMMO TIEPEMECTHTH TApENKy. Tapenka mepeMeniaeTcs TOIbKO B TOM CIydae,
ecnu koopauHata X,Y, OTIPABICHHAsA KOMIIBIOTEPOM, COBMANAET C COXPAHCHHBIMU B

NaMsATH MUKPOTIPOLiecCOpa KOOPAMHATAMHU 3TOM KOHKPETHOHN TapenKu.

Kaxmas Tapenka coeguHeHa C TPUBOJHBIMH — JBUTATEISIMH  TTOCPEICTBOM
KPOHIITEUHOB 16, KOTOPBIE SABJIAIOTCS €OWHCTBEHHOM OMOPOM, KOTOPYIO IOTY4YacT
tapenka 10. Camas HU3Kas TOUYKA JTFOOOM TApPENKA HAXOAUTCS MIPHOTH3UTEIHHO B IBYX
MeTpax Haja 3emied (cMm. ¢ur. 4). IlockonmbKy OTCYTCTBYIOT MPOCTPAHCTBA MEXKAY

KaKHMH-THOO0 TapCIKaM#H, J5TO TMPOCTPAaHCTBO 6yz[eT ABIKITBCA CAHMHCTBCHHbBIM
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CTIOCOOOM I OOECTIEYeHH PEMOHTA W TEXHHUYECKOTO OOCTY:KHBAaHHUS Ui BCEH
MAHENH OTPAKAKIMX Tapelaok 10, MexaHM3HUPOBaHHBIX NMPUBOAOB 13 u 14 u TpyO
(TpyOUaTBIX CTPYKTYPHBIX 37meMeHTOB) 17, 19 u 20 nepBuuHOro KoHTypa. OyHKIHEH
TpyOsI 20 (eme 0AHOTO TPYyOUaTOTO CTPYKTYPHOTO JIEMEHTA), KOTOPAs IO CYHIECTBY
NEPIECHIUKYIAPHA OTHOCHUTEIBHO TPYyO4aTOTO CTPYKTYPHOTO OJIIEMEHTA, SBIIETCA
obecrieueHre CBOOOHOTO MEPEMEINEHHUs K TapelIkaM B 3UMHEE BPEMs, KOT/Ia COJTHIIE
OymeT HaxomuThes oA yrinoMm. limHa TpyObr 20 OyAeT CTAaHOBUTBCS TEM JJIHHHEE,
YeM JaibIIe OT SKBATOPA PACTONOKEHA YCTaHOBKA. [I0CKOIBKY pasMepsl YCTAHOBKH
OyIyT OYeHb OOJIBIIMMH, BO3MOKHO HECKOJIBKO KHJIOMETPOB B 0OOUX HATIPABICHHAX,
TO CHELHATBHO 000PYIOBaHHBIE PA0OTAOIIHE OT AKKYMYJIATOPA MOTOPHBIE CPEACTBA
MEPEABIKEHN OyIyT HWCHOIB30BATh 3TO TMPOCTPAHCTBO I SKCIUTYyaTAIlHOHHBIX
notpeOHocTeH. CTpaTerHyecKH PaCHONOKEHHBIE KaMephbl, JATIYHKHA TEMIIEPATYPHI,
TETUTOBBIE JATYMKH, JATYAKH BHOPALIMH, a TAKKE JAPYTHE NATYHKH W 0OpaTHAsA CBA3H
OT OTJENBHBIX CXeM Ka)KIOM TapPENIKH CIIOCOOCTBYIOT HAX0KIECHUIO UCTOYHHUKA JTIFO00H

MPOOIEMBI I HETTOCPEICTBEHHOTO TEXO00CITY)KHBAHHUS.

C Takum OONBIIMM KOJHYECTBOM TMEPEMEMIAIOIIMXCS TapelioK Bcerga OyeT
CYIIECTBOBATh BEPOSTHOCTh TOTO, YTO HECKOJIBKO TapeloK JHMOO0 HE Oyaer
MEPEMEIATHCS, TMOO OyAeT HAXOAUTHCS B HEMPABUIIBHOM TIOJIOKEHHH IO KAKHM-TTHOO
npuanHaM. HeoOxomaumo, 4TOOBI 3TH HETIPABHIBHO PAOOTAIOIIME TAPEIKH HHKAK HE
NPEMATCTBOBAIH MM 3aTPYAHAIH  CBOOOAHOE  MEPEMEIIEHHE  MPABUIIBHO
(YHKIIMOHHPYIOIIHUX TAapPENOK, W, MOCKOJIBbKY TAPEIKH MPAKTHYECKH KACatTCsS IPyT
Apyra, KOTJa COJIHIIE HAXOJHMTCSA HEMOCPEACTBEHHO B 3€HUTE, TO MOXKET BOSHHKHYTh
KacKagHbld 3¢ ¢dekT. IT0 MOKET Ja)ke MPUBECTH K HEMPUTOAHOCTH YCTAHOBKH B
TeyeHHe Oonpmed 4vacth BpeMeHH. CIlieIOBaTeNIbHO, HEOOXOIUMO, UTOOBI
HETIPAaBUJIPHO PAOOTAOIIHME TAPEIIKH COBCEM HE OKa3bIBaJH BO3JCHCTBHE HAa KaKYIO-
o0 APYTYIO Tapenky. UToObl 3TO OOECICYHTh, PACCTOSHHE OT (POKAITBHOW TOYKH
TApeNIKK /10 LIEHTPA TapeJKH JOJDKHO PABHATHCS WM ObITh MeHbile D/4, toe D —
JAAMETP Tapenkd. YeTelpe YIMOBBIX 3JIE€MEHTAa 22 Tapelikh, KOTOPBIE NPUAAIOT
Tapenke KBaapaTHyo ¢opmy (cm. ¢ur. 5), ABAAIOTCA THOKAMH H MPOCTO CTHOAFOTCS

MIPH COTIPUKOCHOBEHHUH C YEM-JTHOO.
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Kak mokazano Ha ¢ur. 2 u ¢ur. 3 u 4, Ha KOTOPHIX MOKA3aH BHUJ B IONEPEYHOM
ceueHNUH AA, Tapenku BpammaroTcs BOKPYT (PUKCHPOBAHHOW (POKAIBHOW TOYKH 12,
KOTOpasi HUKOTAa He mepemernaercsa. OMHUM U3 TTIABHBIX NMPEUMYINECTB COOIOIEHUS
¢ukcupoBaHHOH (POKAIBHOW TOYKH 12 sABIAETCI OTCYTCTBHE HEOOXOAMMOCTH B
JOPOTUX M MOTECHLMAIBHO HEHAACKHBIX BBICOKOTEMIEPATYPHBIX IOABHKHBIX
coenuHEeHUAX. Bce TpyOBI ocTaroTcs B (PMKCHPOBAHHOM TOJOKEHHHM W Tapenku 10
ABIIAIOTCS  €IMHCTBEHHBIMU TIOJBIKHBIMM 4YacTAMU. Becbhb CONHEUHBIM CBET
KOHIICHTPHUPYETCS Ha HEOOIbIIOM c(hepruieckoM aOCOTFOTHO YEPHOM NPHEMHHKE 12
MOCJIE MPOXOXKACHUS Yepe3 CTEKIFIHHYIO WM IUIACTUKOBYIO eMKOCTh 11. IIpmemuuMk
12 oxpykeH BakyyMOM /i1 TPEAOTBPAICHHUA NOTEPH TEIUIA BCIECACTBUE
MPOBOJIUMOCTH U KOHBEKIMU. JTOT HEOOMBIION CepHUeCKHUH NPUEMHHUK 12 ABII€TCS
€IMHCTBEHHOM 4YacThIO TPYOBI, HECYHIEH TEIJIOHOCHTENh NEPBHYHOTO KOHTYPA,
KOTOpas HE 3all{IlcHAa MHOTOCIOMHOM wu3oisauMerdn 21 W, CleA0BaTelbHO,
€IMHCTBEHHBIM MECTOM, TJ€ OCYIIECTBIAETCA TOTEPA KAKOTO-IMOO 3HAYHUTEIHHOTO
KOJIMYECTBA JHEPTHH BCIEACTBHE MOBTOPHOTO wm3mydeHus. OpgHako HeOOmbImas
TIONIA/b TTOBEPXHOCTH MPUEMHHUKA 12 00eCreynBaeT, YT0 KOJUYECTBO MOTEPSHHOU
SHEPIrUM BCIEACTBHE MOBTOPHOIO H3IIYYEHHMsA CBEJICHO K MUHHUMyMy. [lockonbky
KOJIMYECTBO M3IyYEHHUSA IPONOPLMOHANBHO YETBEPTOM CTEMEHH TEMIIEPATYphl, TO
nake HeOOIbIIas 00IACTh MOXKET U3NY4aTh 3HAYUTEIIbHBIE KOJTMYECTBA SHEPTHHU, €CITH
TEMIIEpPATypa JOCTATOYHO BBICOKAas. B JEHCTBUTENBHOCTH, 3TO MMEHHO Ta MOTEPS
SHEPTUU BCJEICTBHE HW3IIyYEHHUs, KOTOPAas CEPhE3HO OrPaHUYMBAET MAKCUMAJbHYIO
padodyro TeMIeparypy, KOTopas MOKET OBITh JOCTHTHYTA BO MHOTHX KOHCTPYKIHSIX
COTHEYHOW  DJHEPrOYCTAHOBKH  (HAIIpHMED, COJIHEYHOM  TEXHOJIOTMH  C
HUTHHAPUIECKUM OTPaKATEIEM, TETMOIHEPTE THUECKON YCTAHOBKE OAMEHHOTO THITA U
T.J1.), TA€ 00NacTh MOBTOPHOTO W3TYyYEHUS UMEET OOJBINYIO TUiomas. [IpueMank 12
TTIABHBIM 00pa3oM SBISETCA C(HEpor ¢ TMOI0OH OOONOYKOW C TIOKPBITHEM, KOTOPOE
o4eHb 3P (PEKTHBHO MOTIIOMAET BCE JITUHBI BOJIH CBETA, 3 UMEHHO a0COIIFOTHO YEPHBIM
temoMm. OH COEIWHEH TOCPEACTBOM ABYX TpyO 17, BIIyCKHOM W BBIITYCKHOH, 4epes3
KOTOpbIE MHEPTHBIA Tra3 MPOTEKAET IMOJA BBICOKHMM JABICHHUEM M OTBOJUT TEIUIO,

coOpaHHOE IPUEMHHUKOM 12.
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Baytpennue tpyOs1 17 coequHeHBI TOCIeI0BATENBHO (CM. (ur. 4), TAK YTO HATPETHIN
ra3 OJHOM Tapenkud OyJeT ABIATHCA BIYCKHBIM Ta3oM TPHUEMHHKA CIIEAYIOIEH
TApeNKH [0 TEeX MOp, MOKa ra3 He JOCTUTHET HEOOXOAMMOM TeMIepaTyphl, B
pe3yapTaTe d4ero rops4Yui ra3 OTIPABUTCS HA OJOK aKKyMyJIMpPOBaHMsA TEIUIA W
TETIIOOOMEHHUKHU. [locnie moTepu SHEPTHH M TEMIEPATYPHI STOT OXJIAKIACHHBIA Ta3
3aTeM OTIIPABIAECTCS OOPATHO BHYTPh MEPBUYHOTO KOHTYpPA JJIS1 IIOBTOPHOTO HATPEBA.
Tpyba, Mo KOTOpOH TPOXOAMT TA30BBIA TEIUIOHOCHTEh TEPBHYHOTO KOHTYpAa,
SABJIAECTCSA OTACITBHON HEMPEPHIBHOM TPYOOU, Y KOTOPOH CBApEHBI BCE COCTUHEHHS, TaK
YTO OCTAHETCS MEHBIIE BO3MOKHOCTEH JIJIsI cOOsl. DTO OYEHD BAKHO, TIOCKOJIBKY H3-3a
KOHCTPYKIMH OyIE€T OYEHb CIIOKHO TIOYyYUTh MAOCTYNl K OTOW TpyOe mpu
BO3HHKHOBEHHMH KaKOro-imO0 Tuma c00d, M, CJIeJ0BATEIbHO, OBIIO OBl
MPEAMOYTHTEIHHO, YTOOBI 3Ta TpyOa padoTana B TEUYEHHE BCETO CPOKA CITYXKOBI
YCTAaHOBKH 0€3 HEOOXOJAMMOCTH KAaKOTO-THOO TEXHHYECKOTO OOCTY)KHBAaHHUA. OTa
BHYTPEHHA TpyOa 17 OKpyKeHa BTOPHYHOW TPyOOH 19 W MPOCTPAHCTBO MEXKAY
ABYMs TpyOaMu TOAJEPKUBACT BAKyyM JJIs CHW)KCHHsA TOTEPH TeIuia. BHemHss
MOBEPXHOCTh BHYTPEHHEH TPyObl 17 M3 HEP/KaBEIOWIEH CTAIM XOPOIIO OTIIOUPOBAHA
JUIA TIPEJOCTABICHUSA 3€PKANBbHOM MOBEPXHOCTH I CHHJKCHUA U3IYYCHHA, a 3aTEM
3aIUINEHAa OYE€Hb TOHKHM XOpOIIO OTIOJMPOBAHHBIM [0 3€PKAJbHOTO Olecka
MHOTOCIIOMHBIM 3KpaHoM 21 u3 Hepkaseromer cramu (cM. ¢ur. 2 u 10). [To3onora
MOKET OBITh WCIOJB30BAHA HA MHOTOCIOWHOM »OKpaHe 21 miusd  yiaydImeHus
3(p(EeKTUBHOCTH JKpPaHa, HO BBICOKAS CTOMMOCTH 30JI0TA JENAET €ro CIIAIIKOM
noporuMm. IlomoOHast 3(p(PEKTHBHOCTH MOMKET OBITh JOCTHTHYTa TOCPEIACTBOM
MPOCTOTO HWCTOIB30BAHKUA OOJIBIIETO KOJHMYECTBA CIIOEB XOPOIIO OTIOJHPOBAHHOU
ctami. Bakyym Mexnmy BHyTpeHHUMH TpyOamu 17 u BHemrHMMH TpyOamu 19 u
MHOTOCJIOWHBIM 3KpaHoM 21 oOecmeumBaeT MOICPKAHUEC TPAKTHYCCKH HYJICBOU
MOTEPH TEIUIa BCJEACTBHUE HM3IIyY€HHS OT BCEX CEKIMH TEPBUYHOTO KOHTYpa 3a

HUCKITFOYEHHUEM HEOOTBIIOTO CPepuIeCcKOTo MpHEMHHUKA 12.

N3ruber Bo BHyTpeHHeW T1pyOe 17 (cm. ¢ur. 3) oOecmeunBarOT BO3MOKHOCTH
TETUIOBOTO PACIIUPEHUSA B TPYyOax, KOTOPOE MOKET OBITh JTOCTATOYHO 3HAYUTEIIbHBIM
MEXIY TOTyTHEM (BPEMEHEM MAaKCHMAJIbHOTO COJTHEYHOTO H3IY4YECHHSA) U HOUYHBIM

BpeMEHEM, Koraa TpyObl 17 MOTYT WUMETh TEMIIEPATypy OKPYKAIOMETO BO3AyXa.
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CrnenoBatenbHO, CIEAYET MPEAOIOKUTh, YTO TPYObI KaKAbIH I€Hb OyayT MPOXOIUTH
yepe3 TeMmneparypHbii nuki B auanazone 700-1000° KenpBuHa U mpeaocTaBlICHHUE
CBOOOJHOTO IBW)KEHUS W PACIIUPEHMA ABIAETCA CYIIECTBEHHBIM JJI1 BHYTPEHHHUX
Tpy0 17. C TakuM IIHUPOKHUM TEMIEPATYPHBIM JHANA30HOM TEIUIOBOE PACIIMPEHHUE
COCTaBIIAET MPUOTUZUTENHHO 2% I HEPIKABEIOLIEH CTAJIH, ¥ 3T KOHCTPYKIHSA JIETKO
obecrieunBacT 310 ABWKeHHE. OMOpHl AT BHYTPEHHUX TPyO 17 mO CymiecTBy
MPEIOCTABICHBl MHOTOCIIOMHBIM TETUTOBBIM 3KpaHoM 21 (cm. ¢wmr. 10), a takke
JOTIOJTHEHBI COYETAHHEM TOHKHX TMPOBOJIOK, COCAWHSIOIINX BHYTPCHHUE W BHEIIHHE
TpyOBI, OTIOPHBIX AWCKOB 25 (cM. ¢ur. 3) Tumna, mokazaHHOro Ha ¢ur. 11, U o4eHb
TOHKHX JUCKOB 34 C JIBYHANpPaBICHHBIMH 3aMTOPHBIMU KianmaHamu 33 (cm. ¢ur. 12) u3
METAJUIOB C HU3KOH TETUIONPOBOIHOCTHIO, TAKOTO KAK TUTAH M T.A. TOYHBIE COYETAHHUE
W PacTOJOKEHHE KaKAOTO THIA OMOPHI Ui ONTHMAJIBHOH TMPOHU3BOIUTEIIEHOCTH
OyIyT SKCIIEPHMEHTAIBHO OMpeAeNieHbl. [IpOBONMOKH, KaK W CIIEAOBATO OKHAATH,
00ecCTieYrBar0T HaKOOJIee HU3KYI0 (POPMY TTOTEPH TETIa BCIIEIACTBHE MAJIOW TUTOTIAA
MOTIEPEYHOTO CEYCHHS, HO CaMH TI0 ce0e HE CMOTYT OOECIEYUTHh TOTHYIO
CTaOMIIBHOCTH BHYTPEHHEH TPyOBI 17 BCleACTBUE BUOPALMIA, BRI3SBAHHBIX BHYTPEHHUM
MOTOKOM Ta3a BbICOKOTO aaBneHusA. [lepdopupoBannbie mucku 25 00eCeUUBaIOT
OONBLIYIO TOAAECPXKKY, OJHAKO OrPAHUYMBAIOT TEIUIOBOM TIOTOK BCJIEIACTBHE
HEOONBINONW TUIOINAJM TOTIEPEYHOTO CEYECHHMS W OOJBIIOTO PACCTOSHHA, KOTOPOE
JAOJDKHO OyJET MPOWTH TETUTO. TPEThUM THIIOM OTIOPHI SBJIACTCS OYEHb TOHKHU JIHCT
W3 TUTaHA, KOTOPBIH IO CYMIECTBY SABJSIETCA TMPOCTO TOHKUM JIUCTOM 34 (cM. ¢ur. 12)
C HEOOJTPIIIMM BCTPOCHHBIM 3aITOPHBIM KJIAMAHOM 33, KOTOPBIH COCANHAET BHEITHUE U
BHYTpeHHHE TPYObl. OHM pa3MEMICHBI JIWIIb B HEKOTOPHIX MECTAX W B JIOTIOJTHEHUE K
TOMY, YTO OHHU SIBIIFOTCA OTIOPOH, OHHM JACHCTBYIOT B Ka4eCTBE YIIOTHEHHS JFOOOU
CEKIMH, KOTOpas MMEET COOM BaKyyMHOTO YIUIOTHEHHS, TaK YTO APYTHE CEKIHH HE
OyAyT TOIBEPIKEHBI BO3IACHCTBHIO JIOKATU30BAHHOW mpodOiembl. Hampumep, oHm
pa3MemeHbl B MECTe, TAE CTEKI0 11 eMKOCTH COeIMHSAETCS C BHEITHEH TpyOou 20
(¢ur. 3). CiemoBaTennbHO, €CM €eMKOCTh 11 Oblsia pa3ouTa 1Mo KaKHUM-JIMOO0 TPUIHHAM,
TO BaKyyMHOE YIUIOTHEHHE BO BCEH 3TOH TPYOHOW CEKIMH TMPOJOJDKHUT padcoTy Oe3
KaKUX-THO0 mpoOjieM. 3HAYUTETbHAS YacTh OTOPHI TAKXKE 00ECIeUeHa MOCPEICTBOM

YHHUKAJbHOW KOHCTPYKLMH TEIUIOBOTO JKpaHa 21, KOTOpas OKPYKAaeT BCHO
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BHYTpeHHIOI0 TpyOy 17. CoueTaHue BCEX THX THIIOB OMOpP OOECMEYMBAET TMOTEPIO
terta Menee 10 Batr Ha Mmerp anuHbl TPyObl 17. Ilpm ycrmoBuwm, 4TO mamaromiee
m3iydyenue cocrasisier 1000 BaTT/M>, 3Ta MOTEPA TAKKE HAXOAHUTCI B pPaMKax
TpeboBanuii. Ecin Obua HCTIONB30BaHA JECATHCIIONHAS MHOTOCIIOWHAS H30JALHUSA, TO
MOXET OBITh TIOHECEHA €IIe OJHA MAaKCUMAJbHAs MOTEPS B 5 BATT HA METP JJIMHEI
TpyOBI. ITa MOTEPS] COCTABISAET UMb 1-2% OT MAJAONIETO H3YUYCHHUS W SBIISICTCS

HE3HAYUTEIHHOM.

MuorocmoiiHas w3omsius (MLI) 21 mokasana Ha ¢ur. 10. OHa COCTOUT W3 O4YEHD
TOHKOTO Jmcta (Menee 0,1 ™M TOMIMWUHOW) W3 Marepuala C HH3KOU
TEIUIONPOBOAHOCTBIO, TAKOTO KAK HEP)KABEIOINAsA CTajlb, KOTOPAas HUMEET BBICOKYIO
TEMIIEPATypPy IUIABIIEHUS W XOPOIIO OTHOJHUPOBAHA IO 3€PKATBHOTO Olecka ¢ 00emx
ctopoH. MLI, ucnonb3yemas B CIIyTHUKAX, COCTOMT U3 MHOXECTBA CIIOEB U3 TOHKHUX
JHMCTOB, TOKPBITBIX 30J0TOM M PA3JECNCHHBIX TKAHBIM MATEPHAIOM C HHU3KOH
NPOBOIUMOCTEI0 B (¢opMme ¢aTel. JTa KOHCTPYKIHUS OyAET HMETh MPOOJIEMBI B
temnepaTypHoMm auama3one B 1000° KenbpBuHa, TOCKONBKY CIIOKHO OYJIET U3TOTOBUTH
noaxomAmy 3(pdexTuBHyr0 u3omAMo0 B ¢dopme ¢aTbl, U €€ Helerko Oynaer
W3TOTOBUTh NPU KPYIMHOMACIITAOHOM IPOU3BOJACTBE MM OOECIEUUTh CTPYKTYPHYIO
MPOYHOCTh ISl TIOJACPIKaHUS BHYTPEHHEH TpyOsl 17, OymeT Oojee ITOpOTOCTOSIIIEH,
MOCKOJIBKY TT030JI0TA HA 00EMX CTOPOHAX CHENNAET €€ YPE3MEPHO AOPOTOM, U ee OyaeT

CIIO’KHEE YCTAHOBHUTH B HEOOXOAMMOM (hopme.

MHorocnolHas H30JAHA, KaK TPOWDIIOCTPpUpoBaHO Ha ¢ur. 10, MokeT OBITH
JAOTIOJTHUTETTEHO CKOHCTPYHpPOBaHAa  /JJI1  3aMEHBl  OMOPHBIX  MTH(PTOB
MHOTOYHCIIEHHBIMH HEOOJBIIUMH BBICTYNaMH 47 B BHAE YTIIyOIIEHHH, KOTOPBIE
MPEJOTBPAIMAIOT TPOTHO M BO3MOXKHOE CONPUKOCHOBEHHWE MEXAY Pa3THYHBIMA
CIIOSIMH BCTieICTBHE AeopManmn. JKpaH 2 1 mpeanoaoKuTeIbHo OyaeT padoTaTh IpH
OYEHb BBICOKHX TEMIIEPATypaX, €KEIHEBHO HATrPEBATbCAd M OXJIAKIAATBCA U
MIPEIIOIOKUTEITHHO TTPOPAOOTAET B TEYCHHE BCETO CPOKA CIIYKOBI 0e3 KaKOTO-THOO
TEXHUYECKOTO OOCITY’)KHBAHHSA H, CIIEOBATENBHO, 3T MOTU(PUKAIIUS PACCMATPUBAECTCS
B KQUeCTBE HEOOXOMUMOM. DTO BCETO JIUIID JJIUHHBIN OUYE€Hb TOHKHI JIUCT H3 METaJUIa

(mpuOnm3uTenpHO 0,1 MM WM TOHBILIE), TAKOTO KaK HEPKABEIOIIAsA CTANb WM JIFOOOH
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APYTOM COOTBETCTBYIOIIMM METAJUI C HU3KOH TEIUIONPOBOIHOCTHIO, OTIOTHPOBAHHBIN
¢ 00eHx CTOPOH A0 3epKajibHOrO Onecka. [locne mMOTUPOBKU JIUCT MPOIYCKAIOT YePe3
BaJI, OCHALICHHBIN OOJBIIUM KOJMYECTBOM OCTPHIX MTHU(PTOB HEOONBIIOTO AUAMETPA,
PACIIONIOKEHHBIX TPHOIM3UTEBHO HA PACCTOSHMU 1 CM JpPyr OT JApyra, KOTOPBIE
CO3/AI0T YTIIYONEHUS Ha JHUcTe. YTIyOoneHus 47 MOTYT OBITh PACIONIOKEHBI Ha
OONBIIEM PACCTOSTHUHM Jpyr OT Apyra, 4eM 1 CM, g CHIDKCHHSA TUIOIIATH
COMPHKOCHOBEHHS, HO, TIOCKOJIBKY CHCTEMa TPyO JODKHA OBITh CKOHCTPYHPOBAaHA
TaKUM 00pa3oM, YTOOBI MPOPadoTaTh 1O MeHbImEH Mepe oT 20 10 30 JeT, MOCKOIbKY
TEXHUYECKOE OOCTY)KHUBaHHA OBUIO OBl KpaWHE 3aTPYJHHUTEIBHBIM H JIOPOTHM,
BEPOSITHEE BCETO OYIET HMCIOJIb30BAHO PACCTOSHHE, PAaBHOE TPHOIH3UTETBHO | CM.
Kpome TOro, OTCYTCTBYIOT HM3BECTHBIE JAaHHBIE O TOM, Kak OyAET TPOUCXOJHUTH
aegopMamys METAUTa B TaAKOW KOHCTPYKIMH, TaK YTO Jyd4ile ObITh HEMHOTO Ooee
OCTOPOKHBIMH, TIOCKOJIBKY CIIEAyeT H30eraTb CHUTyalldd, TPH KOTOPOH JIHCTHI
COTIPUKACAIOTCA JPYr C JAPYroM BCIEACTBHE JAe(OpMAaldH, BBI3BAHHOH OYECHb
BBICOKMMHU TemneparypamMu. OmHAKO BCIEACTBHE OYEHb HEOONBINONW TUIOMIATA
COTIPUKOCHOBEHHUS  yriayOjeHud 47 BeIWYMHA TOTEPH TEIUIa  BCJICACTBHE
MPOBOAUMOCTH OYJET COCTaBIATH JIMIIb HECKOJBKO BATT HAa MeTp JHMHBL OcTpbie
mTudTE co3marT HeOombmoe yrayonmenue (0,25-0,5 MM riayOMHOM) Ha JIUCTE,
KOTOPOE MPEJOTBPALIAE€T COMPUKOCHOBEHHUE APYT C APYTrOM Pa3IUYHBIX CJIOEB JIMCTA
MIPH CBEPTHIBAHWH JHcTa B pynoH. Ecim yroyOnenne 47 menee, Hanpumep, 0,25 M
TITyOWHOM, TO JIMCT HE PBETCS W YIIYOJIEHHE WMEET TJaaKoe OKpyrioe aHo. Ecmm
VIIIyOJeHHEe CAENTAHO HEMHOTO TIyO)Ke K TOYKE, TJIE JTUCT PBETCA JIMIIb B HIKHEH
YAaCTH YTITyOJEHHS, TO MOYKHO TTOJTYYHTh TIOBEPXHOCTh, KOTOPAs HMEET OYE€Hb OCTPHIE
u xecTkue kpas 53 (cm. ¢ur. 10), xoTropas co3maeT KpalHe HEOONBINYI0 001acTh
COMPUKOCHOBEHHS TIPU CBEPTHIBAHUH JIMCTA B PYNOH. JIF0OO0H THI yriTyONeHUS MOYKET
OBITh HCTIONTB30BAH, HO JIJISI CHIDKEHHS TETIONPOBOIHOCTH 0 MUHUMYyMa HEOOXO0IUMO
WMETh HAUMEHBINYIO OOJIACTh CONPHUKOCHOBEHHSA MEKIy IBYMsS CIOAMH IS
MUHUMH3ALAA  TPOBOAUMOCTH, CJIEIOBATENIBHO, TPEAMOYTUTEIbHBIM  SBIIIETCS

yriyonenue 47, KOTOPOE PBETCSA JIMIIb HA BEPXHEN YacTH 53.

B wpeane kaxngoe kompuo MLI 21 HE AOIDKHO CONPHKACATBCA CO CIEAYIOLIUM

KOJIbIIOM, HO 3asABICMAsd KOHCTPYKOHUA AOCTHUTHCT TIOYUTH TAKHUX K€ H30JIMPYHOIIHX
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CBOWCTB, MOCKOJIBKY JIHCT O4Y€Hb TOHKMW. Ecnu tommmHa ymucta menee 0,1 MM, TO
MOTEPS TEIUIA BCIEACTBUE MPOBOJAUMOCTH MOXKET MOAACPKHUBATHCSA HA YPOBHE JIMILb
HECKOJIPKUX BAaTT HAa METP JJIUHBI BHYTpeHHEH TpyOs! 17. OgHako BaKHO, YTOOBI 1Ba
CII0sl (PU3MUECKH HE COTMPUKACAINCH, MOCKOJIBKY 3TO CHU3UT M30JUPYIOIIHME CBOWCTBA
9KpaHa. 3a30p MEXKIy ABYMs CIIOSIMH HE ABIIAETCS BAXKHBIM, OHHU JIMIIb HE JOJDKHBI
(U3HYECKH COMPHUKACATHCA. 3a30p B HECKOJBKO MHKPOH OyJeT HWMETh TAaKOH K
W30JIIUOHHBIN 3((EeKT, KaKk M MPOMEKYTOK B MeTp. OFHAKO W3 TPAKTHYECKUX
COOOP@KEHUH CTOUT TOMACPKUBATH 3a30p, PaBHBIM NPHOIM3UTENHHO 0,5 MM HIH
OKOJIO TOTO, JJII TOTO, YTOOBI y4eCTh TOT (DaKT, YTO JIMCTHI MOTYT MPOTHYTHCS WITH
COTHYTBCSI B TEYEHHE CPOKAa CIYKOBI YCTaHOBKH. HeoOXOAMMOCTh pEMOHTA WITH
3aMEHBI KaKOTO-THOO SKpaHa SBIAETCA TPOMO3IKOH M JOPOTOU MPOLEAYPOH, KOTOpas

SIBIIIETCI BECHhMA HEKETATEHHOM.

Bropemm cmocoOoM M3roToBineHHs TEIoBoro skpaHa 21 (cm. ¢ur. 10) sBmsercs
WCTIOJTh30BaHHE TIOJTMPOBAHHOTO JIUCTA, CO3/IaHKE YTiyOeHui 47, a 3aTeM pa3pe3aHue
JHUCTOB HA JIMCTHI 3aJaHHBIX PAa3MEPOB, TAK YTO TMOCPEICTBOM CBAPKH MOTYT OBITH
W3TOTOBJIEHBI IMIHHAPH! YBETUYUBAIOIIUXCSA TUAMETPOB. DTH IIMIIMHAPHI 3aT€EM OYIyT
pacmonaraTbcs BHYTPH Jpyr Jpyra 0 Te€X IIOp, TMOKa He OyaeT o0pa3oBaHO
HEOOXOJUMOE KOJIMYECTBO CJIOEB OJKpaHa. YriuyOmeHus 47 TpeaoTBpPAINAOT
CONPUKOCHOBEHHE JPYr C JAPYIrOM OTAETBHBIX CIIOEB LHIMHAPOB KaKOH-THOO
3HAYUTEITPHOW O00JaCThI0 CONMPHKOCHOBEHHA. OJTOT CIIOCOO HM3TOTOBICHHS OJKpaHa
MMEET HEMHOIO JIyYIIUWE HW3OJSLUUOHHBIE CBOWCTBA, TMOCKOJIBKY CHHJKAETCS
TETUTOTIPOBOAHOCTh, HO UMEET HEMHOTO 0OJIe€ BBICOKYIO CTOMMOCTPH MPOU3BOJICTBA U
MEHBINYI0 CKOPOCTH TPOM3BOJCTBA BCIIEACTBHE HEOOXOTUMOCTH cBapku. [Ipomecc
CBapKHU TaKK€ HEMHOTO CHHKAET OTPAKAEMOCTh B MECTaX CBAPHBIX COEAUMHEHMM, TaK

YTO YHUCTOC PCUMYHICCTBO 3TOTO MPOTECCa MOKET OBITh HE3HAYHUTETHHBIM.

Kakoi#i Ob1 MeTO HE IPUMEHSICS, 3Ta GopMa TETIOBOTO KpaHa 21 UMEeT MHOKECTBO
MPEUMYIIECTB, KOTOPBIE SABIHIIOTCS CYHIECTBEHHBIMH JJIA YCIIEXA 3TOM KOHCTPYKIIUH.
Kpaiine mnpoctas KOHCTPYKIMS M MCIOJB30BAHUE COOTBETCTBYIOIIMX METAJUIOB
00eCTIeYnBaIOT YPE3BBIYAMHO BHICOKUN YPOBEHB NIPOU3BOICTBA MPH BIOJTHE Pa3yMHOU

CcTOUMOCTH. [IpH HECKONMBKUX MUJUIMMETPAX MPOCTPAHCTBA MOTYT OBITH JOCTHUTHYTHI
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TaKWE K€ M3OJALMOHHBIE CBOMCTBA, KAK U MPHU HECKOJIBKUX METPAaX TPaJULMOHHBIX
BBICOKOTEMIIEPATYPHBIX TETUIOM30ATOPOB NMPU OUYEHb HEOOIBINOW AOTH CTOMMOCTH.
BeneacTsue M30rHyTOM TMIMHAPUYECKOW (POPMBI U MPEAOTBPAIIAOIINX HEOOIbITHE
COTPUKOCHOBEHHSA yIIyONleHWH 47 TEmIoBOH JSKpaH COMIACHO HACTOSIIEMY
HW300pPETEHUI0O MMEET 3HAYMUTEIIPHYI0 MEXAHWYECKYIO MPOYHOCTh AK€ NPU OYEHb
BBICOKMX TEMIIEpaTypax W O0O0ECTECYMBACT 3HAYUTEIIBHYIO TOMJIEPKKY BHYTPEHHEH
TpyOBI 17, IPU 3TOM H30JUPYS €€ OT BHENIHEeH TpyOs! 19. B cexnusax, rae BHyTpEeHHAS
TpyOa 17 mpsmas, JOCTATOYHO OJHOTO JUTHHHOTO IWIHHApa SkpaHa 21. Tawm, rae
BHYTPEHHAA TpyOa 17 W30THYTA, TETUTOBOM 3KpaH 21 OyAeT COOTBETCTBOBATH KPHBOU C
WUCTIONIb30BAHMEM  HEOONBIIMX  CEKIMH €O  CPEe3aHHBIMH  KOHIAMH  TIOJ
COOTBETCTBYIOLIMM YTJIOM. DTH CEKLMH SABIAIOTCS HE3ABUCUMBIMH U HE MPUBAPEHBI
APYT K JPyTy, CIIEAOBATENBHO, TMPEAOCTABIIAA BHYTPEHHEH TpyOe 17 mpocTpaHCTBO
JUTs PACIIMPEHUS UM C’KaTHA BO BpPEMs M3MEHEHHMM TEMIEPATypbl. DTa KOHCTPYKLUS
9KpaHa OOECIEYMBAET TPEBOCXOJHYIO TOMIACPKKY BHYTpEeHHEW TpyOsr 17 ms
MPEIOTBPAMEHUS €€ CTHOAHHWS WM TpPOruda, KOTOpas TMOYTH HE HMMEET HHUKAKOU
APYyrod TOMAEPKKH (KOTOpas Tak HEOOXOAMMA), B TO K€ BPEMs, HE OKa3bIBas
HUKAKOTO COTPOTHUBJICHHS TETUIOBOMY PACITUPEHUIO WU CXKATHIO BHYTPEHHEH TPYOBI
17. ITockonmpKy 3KpaH BCErJa HaXOAUTCS B BaKyyMe, TO HET HUKAKUX MPHYMH, IO
KOTOPBIM OBl OH HE MPOPadOTall Ja’ke B TEYEHHE COTHH JIET, HECMOTPSA HA OYCHD

HEOJIarONPUATHBIE YCIIOBHS PaOOTHI.

Bremrame TpyOsl 19 00€cTIEUMBAIOT CTPYKTYPHYIO TMOJACPIKKY M TPOYHOCTH BCETO
MEPBUYHOTO KOHTYpa B JOTOJHEHHWE K APYTHM BaXHBIM (YHKIUSAM. BHyTpeHHUHE
TPpYOBI SABJISAIOTCS HETPOYHBIMH O€3 MKECTKOW OTOPBI, MPEJOCTABICHHON BHEIIHUMH
TpyOaMu, ¥ BHEITHHE TPYOBI Takke HEOOXOTUMBI JJI TPEAOCTABICHHUSA BAaKyyMHOH
3a0IMTHI BOKPYT TOPAYUX BHYTPEHHUX TPYO IJIs CBEICHHUS TIOTEPH TEIUIA K MUHUMYMY .
Ecnu Ob1 He TIPeBOCXOAHBIE H3OJIIIIMOHHBIE CBOMCTBA BakyyMa B coudetaHuu ¢ MLI
skpaHoM 21, To moTeps Termia Obiia Obl HACTOIBKO BBICOKOH, YTO 3TO CAENANO OBI
MPOEKT TOPAa3I0 MEHEe IEeJIecoO0O0pasHbIM. BCero mumb MOCPEeICTBOM YBETHUEHHS
kommuecTBa cinoeB MLI skpana 21 motepst Terna MOXKET OBITh CHWJKEHA JI0 JFOOOH

HGO6XOILHMOfI BCJIMYUHBI U, TPHU 3TOM HC 3aHUMAsA MHOTO MCCTaA.
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Braemuue 1pyoer 19 w 20 Takke 00ECHICUMBAIOT OOIIYIO0 TOIACPKKY TapeoK,
KOTOPBIE TIOJBEIIEHBI B BO3IyX€E, €IMHCTBEHHON OTOPON KOTOPBIX ABJSIOTCS BHEIIHUE
TpyObl. Bce gBuratenu, SNEKTPOHHKA UM TMPUBOJHBIE MEXAaHU3MBI  TAKKe
3auKCUpOBaHbl Ha BHemHeW TpyOe 20. J[Be BepTHUKANbHBIE OMOPHBIE TPYOBI 23,
BMOHTHPOBAaHHBIE B 3€MIII0 ¢ 00€WX CTOPOH Tapenok 10, SBIAIOTCA €JUHCTBEHHOM
OTIOPOH, TIPEIOCTABICHHOW BHEmHEH TpPyOoi 19. Bce coenuHeHHWs BO BHEIIHHX
TpyOax TaK:Ke CBAPEHBI ISl 00ECTICYCHHSI ITUTEIBHOTO MEPHOIa O30TKA3HOM PAOOTHI
W COXPAaHHOCTH BaKyyMa MEXJIy BHYTPCHHUMH W BHEIIHUMH TpyOamu. BHemrnue
TpyOBI PadOTAIOT B TEMIIEPATYPHOM JHATMA30HE, PABHOM TPHOIU3HUTENBHO Jumnbh S50°
KensBuHa nnm MeHee, W, CIEIOBATENBHO, TETJIOBOE PACHIMPEHHE COCTABIIET MeHee |
MM Ha MeTp IJIHHBI TpyOsl 19. OmHaKOo cpeAcTBO OOECTIeUeHHs I PACIIMPEHUS U
CIKATHsI BCE €IIe HEOOXOAMMO W TMPEIOCTABIIIETCS MOCPEACTBOM THOKOTO COETHHEHHS
18, kak mokazaHo Ha ¢ur. 2 u 3. Ilockompky BHemHHE TPYOBI HE PadOTAOT B
SKCTPEMAJBHBIX YCIOBHAX, TO JCIIEBas MATKAs CTalmb MOXET OBITh HMCIIONB30BaHA

BMECTO BBICOKOKAYECTBEHHOU U IOPOTOW HU3KOYTJIEPOAUCTON HEPKABEIOWICH CTaJIH.

BermensnokeHHass KOHCTPYKIMSL O4YE€Hb YYBCTBHTEIbHA K CHJIBHBIM BETPaM
BCJIC/ICTBHE 3HAYMTEIPHOTO MEXAHHYECKOTO HEIOCTATKA, KOTOPBIM 3aKIIFOYACTCS B
JABUTATETbHOM COeauHEHUH. OTHUM U3 HEKEIATENbHBIX PEHICHHH 3TOT0 HEJ0CTATKA
ObUTO OBl HWCTIONB30BAHHE CBEPXMPOYHBIX YACTEH W JBHTATENCH, KOTOPBIE MOTYT
CHUJIbHO YBEJIMYUTHh CTOUMOCTh. Kpome TOro, BClIeICTBUE OYE€HD MBUIbHOM U BETPEHOU
MPUPOIBI TYCTHIHb 3HAYUTEIIFHOC KOJIMYECTBO TMHUTH OyaeT OcemaTh Ha BCEX
OTPAKAIOMIMX TMOBEPXHOCTIX. ITO MPHUBEACT K CHIKEHUIO d(P(HEKTHBHOCTH, €CITH HE
OyleT TPOBOAMTHCA dYacTtas oOuyucTKa. OJHAKO BCIEACTBHE MapabOTHYECKHUX
MOBEPXHOCTEN OYHCTKA HE BCET/IA OYJET JIETKOW M OyIET TakkKe TMOTPEOIATh 0OTbIIoe
KOJIMYECTBO BOJABI M OyAeT TPeOOBaTh MHOTO PAaOOYEH CHIIBI, YTO TPHBOIUT K
3HAYUTENIbHBIM pacxomaM. Kpome Toro, uacTtoe yaajJeHHWE MBI H OYHCTKA
3HAYUTEIIBHO COKPATAT CPOK CITYKOBI OTPAKAIOMIECH TOBEPXHOCTH, KOTOPAsK SBIIIETCS

OYEHb YYBCTBUTEJTFHOM, YTO MMPUBOIUT K €IIe OOIBIIAM PACXOAaM.

Ota mpobiema pemnraeTcss MOCPEACTBOM HCIOIB30BAHHUA COUYETAHHUS HOHH3ATOPOB 52

BO3/yXa, PA3MEIICHHBIX HABEPXY OMOPHOM KOJMOHHBI 23, U ¢unbTpoB 50 17 MBLIH



10

15

20

25

WO 2014/037892 34 PCT/IB2013/058302

(cM. ¢ur. 5), pa3MEmEHHBIX TO CYIIECTBY B BEPTHKAJIBHBIX TOJOKEHHUSIX HA BCEX
yeTeIpex cropoHax Tapenok 10. MonusaTopsr 52 BO3ayXa 3apspKarOT YaCTHLBI MTBUIH,
TaK YTO OHU MPHUIIHMAIOT K JFOOO0U 3a3€MJICHHOW MU MPOTHUBOMOJNIOKHO 3aPSHKEHHOU
noBepxHocTH. Tapenka 10 Takke NOANEPKUBACT YMEPEHHBIM 3apsA] TaKOM JKe
HNOJIPHOCTH, YTO MW TMbLIb, TAaK 4YTO MbUIb OTTAJIKHUBACTCS OT OTpPaKaromieu
MOBEPXHOCTH. HecMOTpst Ha TO, YTO MOHHM3ATOPHI BO3AyXa OBLIM pa3paOOTaHBI IS
BHYTPEHHET'O WCIOJb30BAHUS, HET HUKAKAX OCHOBAHHM, YTOOBI 3T TEXHOJIOTHS HE
MOTJIa OBITh TAaKKE HCIOJIb30BAHA HA OTKPHITOM BO3ayxe. HakoHeuHHWK
WOHM3UPYIOIIEr0 CTEPXKHS 52 pa3MelacTcsi HABEPXY OMOPHBIX KOJOHH 23 U 3TO
PaBHOMEPHOE PACIIOJIOKEHHE HA PACCTOSHHHM JPYr OT Jpyra 00ecrednBaeT
CPaBHUTEIPHO PABHOMEPHOE PACIHPEACIICHHE 3apsAla W IOJHBIM OXBAT COJIHEYHOM
MaHemH. OHeprusa, moTpediseMas HMOHWU3ATOPAMH BO3AyXa, COCTABIIET OYEHb
HEOOJIBIIYIO JIOJTFO OT KOHEUYHOUW YHEPTHH, BHIICIIIEMON KXKIOW TAPEITKOM, TaK YTO UX

HCITIOJIBb30BaAHUC HUKAK HEC ITOBJIMACT HA 3(1)(1)6KTI/IBHOCTB YCTaHOBKH.

Beptukaneao pasmemenssie ¢unbTpsl 50 g meimu uMeroT ase Qynkumu. [lepsoit
(yHKIMEH OYEBHUIHO SABIAETCS YyIABIMBAHWUE TBUTA B BO3AYXE M €€ BCACBHIBAHHE.
Bropoit QyHKImen sABIAeTCA TPEIOTBPAIEHHUE KAKOW-THOO TPHUIAraeMOM BETPOM
CHIBl B OTHOIIEHWHM Tapenku 10 mmsa cOopa comHeuHoM sSHeprum. Punbtpsr 50
pasMEHICHBl BEPTHUKAJIBHO HAa BCEX YETBIPEX CTOPOHAX BCEX TAPEIOK COIHEYHOHU
naHenu (cMm. ¢ur. 5). T QUIBTPH HUKOUM 00Pa30M HE MPETSATCTBYIOT MAJAI0TIEMY
COJTHEYHOMY HW3JTyYCHHIO BCJICICTBHE WX PACIIOJIOKEHUS, U OHH O4YeHb d(PPEKTUBHBI
NPH YJIABJIMBAHUH OOJIPIIMHCTBA YACTHI[ TTBUTH M CHIKEHHH CKOPOCTH BETPa BOKPYT
TapeNoOK TPAKTHYECKH A0 HYNIA AAKE B YCIOBHAX OYEHb CHIBHOTO aTMOC(EPHOTO
BETpa. JTO O0ECTIEYMBAET BO3MOXKHOCTh PA0OTHI B TEUEHHE MHOTHX HETPEPBIBHBIX
HEJEITb WU MECSIEB 0€3 HEOOXOAMMOCTH BIIAYKHOW OYHMCTKH Tapesiok 10, koTopas B
3TOW KOHCTPYKIHMH SABIAETCA TPYAOEMKHM W AOPOTHM mpoueccoM. Ecnmu Obl ouncTka
tapenok 10 mommkHa OBLIA OCYHIECTBIATHCS €KEIHEBHO, TOTAAa OBl CHJIBHO
VBEJTMYHJTUCH PACXO/BI HA OIJIATy TPYy/Ja M YCTAaHOBKA He Oblna ObI mierecooOpa3HOU

TIPH OYECHDb HU3KOU B 0€3I0TAIIMOHHON CTOMMOCTH 3JICKTPUIECTBA.
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QunbTphl 50 UMEIOT HU3KYIO CTOUMOCTD U OYEHD IIPOCTYI0 KOHCTPYKIMIO U HEMHOTO
MOXOKH Ha T€, YTO HAXOAATCA B KOHAMLMOHEpPAX BO3AyXa, WIH JIOOOTO APYroro
noxoonoro tumna. Llempto sBmsaerca pumbtp 50, KOTOPHI UMEET OYEHDb HEOOJBIIYIO
MacCy WM CTOMMOCTH TIPOM3BOJACTBA, HO TMpPH 3TOM cnocoOeH 3¢dekTuBHO
YIaBJIMBATh YACTHIBI IBUIH M JTOJDKEH OBITH MOIOLIMMCS. Y MEPEHHO TOJIOKUTEITbHBIN
3apsin moanepkuBaeTces Ha (uiabTpax 50, Tak YTO YACTHIBI TMBUTH, KOTOPBIE OBLTH
OTPHULIATETIBHO  3apsDKEHBI  MOCPEACTBOM  HMOHHM3AaTOPOB 52  BO3AyXa, CHIIBHO
NPUTATHBAOTCA K QuiubTpamM 50 w mpukpemistorcs kK HuM. Kaxkaesid pas, korma
¢umbTpel 50 COOMPAFOT OCTATOYHOE KOJMYECTBO TBLUTH, WX M3BJICKAIOT TS MPOIIECCca
BJIQKHOW OYHCTKH, TOMOOHOTO TOMY, KOTOpOMY mojaBepratorcs tapenku 10. B
3aBHCHMOCTH OT YCJIOBUH 3TH GUIbTPel 50 MOIDKHBI OBITh CIIOCOOHBI TPOPAOOTATH B

TCUCHHUC HCACIIb 0e3 OUHMCTKH.

TpeTseit 3amuTON OT TPA3H ABIAETCA HEOOIBIION OYEHD JETKHHA POOOTH3UPOBAHHBIN
ckpeOok 48 (cm. ¢ur. 2), KOTOPBIH HMEET TaKyk ke MpoduiabHyr0 (GopMmy, Kak U
OTPa’KarOIIAasi MOBEPXHOCTH 10 Tapenku, ¢ MUKPOBOJIOKHHCTON TKAHBIO MEKIY HEU U
OTpakaromie TOBEpXHOCTHIO. HeOompimol npuratenbs 49, yCTaHOBICHHBIM HIDKE
neHTpa tapenku 10, BpamaeT 3TOT CKpeOOK pa3 B ACHb WM MPU HEOOXOAUMOCTH IS
VAAICHHUA TBUIM HAa IOCTOSHHOM OCHOBE. bBIIT NMpOBENEH TecT, MPU KOTOPOM IIbLIb
ocejlaja Ha 3€pKaje ¢ NMEpPEeIHEHd CTOPOHOM C 3alIUTHBIM MOKPBITHEM W3 JIBYOKHUCH
KPEMHHS, TOJIIMHOW B HECKOJNIBKO MHKpPOH. 3aTeM TbDIb Oblla yAajeHa C
WCTIOJIb30BAHUEM MHUKPOBOJIOKHUCTOH TKAHH C TIPHIOKEHHEM OYEHb HEOOJBIIOTO
AaBIeHUs (JaBIIEHUE HA TKAHb ¢ OONBINEH CHIION TTPHUBENIO ObI K TIOABICHHIO LAPATTHH
HA TIOBEPXHOCTH TPH HAKOTICHHH HEKOTOPOTO KOJMYECTBA TBIIM HA TKAHH) U JaXKe
rociie 100 IUKITOB OYUCTKH ¢ UCTIONB30BAHUEM OJHOM M TOM JK€ TKAHU 03 MPOMBIBKH
HE TMOSBUJIOCh HMKAKMX 3HAYMUTENBHBIX L@panvH Ha mnoBepxHocTH. K 3epkamam c
3aIHEW CTOPOHOM TPSA3h TMPHIUIAET C TOPA3M0 OOJBIIECH CHIIOH, €CIIH OCHOBHBIM
MaTEPHAIIOM SBIIIETCS CTEKIIO, aKPHJI WM JTFOOOW APYTOW MOJUMEP, YTO MPHUBOIUT K
TOMY, YTO Ha MOBEPXHOCTU OCTAECTCA HEKOTOPOE KOJIWYECTBO MbLIU. lcmonb30BaHMe
OONBINETO AABIIEHUS OTHOCHUTEIHFHO MHUKPOBOJIOKHUCTON TKAHHU YIIYYIIUT OYHUCTKY, HO
MOCJIE HECKOIBKUX LMKIOB OYMCTKU IPU HAKOIUIEHWH IBUIM HA TKAHWU OHA HAYHET

OCTaBJIITh 3HAYUTCIIbHBIC HAapaliiHbl HA ITOBCPXHOCTH. Kamnmﬁ pa3, Koraa TapCiiKu
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OTIPABIAOTCA Ha BIIA’)KHYHO OYHUCTKY, MHUKPOBOJOKHHUCTAA TKaHb Ha

POOOTH3UPOBAHHOM CKpeOKe 48 OyAeT Takke OTIPABIIEHA HA TIPOMBIBKY.

PoGoTtu3upoBaHHbI CKpeOOK 48 MOKET OBITh TAKKE YCTAHOBJICH HAa PYyKaBe IS
C)KaTOro BO3AyXa M MOXKET YJAIATh IIbUIb IOCPEACTBOM MAABJICHHMA BO3dyXa IMpPH
BpameHun. [IpH WCTONB30BAaHHH CHKATOTO BO3MyXa HEOOXOAUMO, YTOOBI CHKATHIH
BO3AyX HE COACPKAJ HUKAKOM BIIATH, WHAYE KAIUTH BOJABI OyAyT CIIOCOOCTBOBATH
NPWIKIIAHUIO THUTM K TOBEPXHOCTH, TaK 4YTO 3aT€M €€ YJAJIMUT JIUIOb BIaKHAs
ouncTka. Kakapri pas3, korga HEOOXOIMMa OYHCTKA, OTKPHIBACTCS HEOOIBIION
COJICHOM/IHBIM KJIamaH, O0ECTeYrBas BO3MOJKHOCTh TPOTEKAHHA CKATOTO BO3TyXa
BHYTPh POOOTH3HPOBAHHOTO OYHUCTHUTEIBHOTO CKPEOKa, KOTOPBIM 3aTEM BBIXOJHT H3
CKkpeOKa uepe3 HeOOIbIIME OTBEPCTHA BIOJNb BCEHW IMHBI CkpeOka. HeOompmioi
aBuraTens 49 BpamaeTr ckpeOok 48, Tak 4TO MOXKET OBITh OYWIIECHA BCS TIOBEPXHOCTH

TapEJKH.

Jloxkap  ABISETCA OOHUM W3 ACMEKTOB, KOTOPBIM TMPEACTABISET HEKOTOPYIO
HE3HAYUTEIbHYIO MPOOJIEMY, TIOCKOIBKY TBITh YTPAYHUBAET CBOM 3apsa/ U MPHUIIHITAET K
OTPAKAKOIIEH MOBEPXHOCTH. Kpome TOro, H0KIb Takke OCTABIAET MATHA OT BOJBI Ha
OTPaKAIOIIEH MOBEPXHOCTH, KOTOPHIE MOTYT OBITh AOJLKHBIM 00Pa30M YAAIE€HbI JTHIIb
MOCPEICTBOM BJIAKHOW OYHCTKH. K CHacThiO, B OONBIIMHCTBE MYCTBIHD TOXKIb HIET
JIMIOb HECKOJIBKO JHEH B TOAY, TaK YTO ATO HE MOJDKHO OBITh TJIABHOH MPOOJIEMOH, a

CKOpE€E HE3HAUYUTEIIbHOU TTOMEXOH.

Eme omHuMm pemeHHeM, KOTOPOE€ MOKET OBITh HCIIONIB30BAHO B CIIyYasX, €CITH
OKpY’Karomias cpefa JACHCTBHTEBHO CIIMOIKOM TIBUTbHAS WJIH OYEHb YacTO HJET
J0K]Tb, WITH PACTIPOCTPAHEHBI BETPA YPATaHHOM CHIIBL, SIBTISIETCA OOBIYHOE YCTPAHEHHUE
MBI W BETPa B IEJIOM TOCPEACTBOM 3aKIIOYCHHS BCETO TEPBHYHOTO KOHTYpa
VCTAaHOBKH B TOM, 4TO 3(QeKTHBHO OymeT SABIATHCI OTPOMHBIM CTEKIITHHBIM
KoprycoM 29, Kak Toka3aHO Ha ¢ur. 8. DTOT 3aImUTHBIA KOPIYC MPHBOIUT K
3HAYUTETHLHOMY CHIDKEHHIO 3(P(PEKTHBHOCTH YCTAHOBKH, HO TAK)KE UMEET HECKOJIBKO
BOXHBIX MPEUMYIIECTB B MPEAPACIIONOKEHHBIX K JOMKIIO OKPYKArOUMX cpexax. Bee

CTCHbI «CTCKIIIHHOTO» KOpITyCa 3a(1)I/IKCI/IpOBaHBI U HC NCPEMCIIAOTCA HHU B KAKOM
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HanpaBlIeHUH. TONBKO BMECTO CTEKJIAa IPEANOYTUTEIBHBIM MATEPHAIIOM SABIACTCA
OTHECTOMKHM TUTACTHYHBIM TomuMep wiau TeduoH. CTEeKNO SABIAETCS CIHMIITKOM
JOPOTMM, HAMHOIO Oo0yie€ TOJCTBIM M TSDKEIBIM, Oojee MpeApacIoNOKEHHBIM K
Pa3pyIIEHHIO ¥ OOECTIEYMBAECT MEHBINYIO IEpeJady CBETa, YeM PYTHe MAaTepHaibl.
EcTecTBEeHHO, HCHONB30BAaHHE MPO3PAYHOTO KOPITyca NPUBOIUT K HEOOIBIIOMY
CHIDKEHUIO A(P(PEKTUBHOCTH BCIIEACTBHE TIOTJIOMCHUA W OTPAKEHUS MaTepHania
Kopmyca. BenuumHa mOrnomeHWs MOXKET OBITh JOCTATOYHO HEOONBINOHW A
HEKOTOPBIX MAaTEPUAIOB H, CIIEAOBATEIIFHO, MOKET OBITh TPOUTHOpHUpPOBaHA. OTHAKO
KOJIMYECTBO OTPAKEHHOI'O CBETA 3aBHCHUT OT YIJIa MAJCHUA CBETA U OTPAKEHHUE MOXKET

OBITH HCTIPHUCMIICMO BBICOKHM IIPpHU OOIBIIIOM YIi€ nmaaCHuA.

VYronm mageHus cBeTa 3aBHCUT OT TPeX BeIEH. Bo-mepBBIX, BPEMEHU CYTOK, BO-
BTOPBIX, PACTIONIOKEHHS HA TUIAHETE OTHOCHUTEIBHO HKBATOPA U, B-TPETHHUX, BPEMECHHU
roja (3MMa WM JIeTO). YTpaBJIcHUE TEPBbIM U TPEThbUM (PAaKTOPAMH HEBO3MOXKHO, HO
MPOOJIEMBI, BBI3BAHHBIE BTOPHIM (PAKTOPOM, MOTYT OBITh B3STHI TIOJ KOHTPOIb H
YCTPaHEHBI MOCPEACTBOM MPOCTOTO OOECTIEYEHHUS TOTO, YTO YCTAHOBKH PACIIONIOKEHBI
KaK MOKHO OJKe K 9kBaTopy. K Hec4acTpro, He TaK MHOTO 3€MJIM HaXOJUTCS PSIAOM
C JKBATOPOM M TO HEMHOTOE€, YTO OCTaeTCA, 3TO, KaK NPaBHIO, TPOIHUYECCKHM
noxnaeBoit nec. CnemoBaTeNbHO, CHEAYIOIIMM HAWIYYIIMM PACIONIOKEHHUEM IS
YCTAaHOBOK OYAyT TPOIHKH, TJI€ UMEETCS H30BITOYHOE KOJIHYECTBO 3€MIIA B BHJEC
MyCTBIHb, W, TAC B TEUYCHHE TOJa HUMEETCS JOCTATOYHOE KOJHYECTBO COJIHEYHOTO
ceeta. [Ipenmomoskum, 4T0 ycTaHOBKA OBLIa MOCTpOoeHA B Tpommke Paka. Jlerom B
MOJIIEHb COJIHIIE HAXOJHUTCA HETOCPEACTBEHHO B 3CHHTE, M MOMKHO ITOJTYYHThH
MPEeBOCXOMHYIO I(DPEeKTHBHOCTh ycTaHOBKH. OJHAKO 3WMOHM BCJIEICTBHE HAKIIOHA
3eMIi HAa CBOEW OCH JIY4YIIMH YroJl TAajAeHWUS B TOJACHb OYAET PaBHATHCS
MPUOITM3HTETFHO 46° U Xyke B M000e napyroe Bpems. OOBMHO 11 OOJIBITHHCTBA
MaTEPHAIIOB KOJHMYECTBO OTPAKEHHOTO CBETA B 3aBHCHMOCTH OT yIJia TaJCHHA
coctaBmsier mMeHee 10% B COOTBETCTBHM C YIJIOM TAJCHHWA NAJAfOMETO CBETA,
PABHSIOMUMCS TPUONMH3UTENIbHO 60°, 4YTO TONHOCTHIO HAXOMHTCS B PaMKax
JOMYCTUMBIX 3HAYEHUH U OBICTPO YBEIMUMBAETCSA 3a ero mpeaenamu. ClieaoBaTenbHo,
mo0ass yCTAaHOBKA B HjAealie JODKHA OBITh PACTONOKEHA HA OSKBATOpE U

3((pEKTUBHOCTD YCTAHOBKU CHM)KAETCS TIPH MEPEMELICHUH JaNbIle Ha CEBEpP WM Ha
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IOT OT 3KBaTtopa. GakTHUYECKH 3a TIpeaesaMu mpuoau3uTeIbHO 30° OT 3KBaTOpa 3UMOH
3¢ (pEKTUBHOCTh OYEHb CHUIIBHO CHHM3HMTCA U YCTaHOBKA OyaeT Hed((eKTUBHOW. JTa
npoOjieMa MOKET OBITh peIleHa IOCPEJCTBOM HAKIOHA B HANPABICHUU COJIHIA
BEPXHEH IMOBEPXHOCTH 3AIIMTHOTO KOPIyCa BMECTO TOPHU30HTANBHOIO ITOJIOKCHHA.
OfHAaKO CHIWKEHHE WHCOJSIMM IPH MEPEMELICHUM Aajiblie OT SKBATOpa CHU3UT
SKOHOMHUYECKYIO 3(()EeKTHBHOCTh YCTaHOBKH. K cuacThio, 0ojee 4YeM JOCTATOYHO
MYCTBIHH, OOCTYITHOH psSAOM ¢ Tpommkamu. B stom acmekre Wummsa, Adpuka,
Cpennnit  Boctok, CIIA, IOxnas Awmepuka, Kwutaiik u ABcTpanus XOpomio
pacnionoxkenbl. JHeprus s CeBepHoil EBpONBI MOKET OBITH JIETKO MPEAOCTaBICHA

n3 Adpuxu wmm Cpearero BocToka.

3areM TIpH yCIIOBHH, YTO YCTAHOBKA PACTIONOKEHA JOCTATOYHO OJIM3KO K 3KBATOPY,
npuOIM3HTENBHO 50% HMCTIONB3yeMOTO COHEYHOTO CBETA, TOYYEHHOTO B JIFOOOU
J€Hb, HAXOJUTCS B paMKax 3-4 4acOB B TEUCHHE MOMYAHA. B 3TO Bpems yron nmageHus
ABISIETCA OONMBINUM | 3((EKTUBHOCTh YCTAHOBKM HE HapymeHa. B panHme yTpeHHUHE
Yyachl W TO3HMMHU BEUYEPaMH, KOTAA YrOJ TAJEHUA SBIAETCS OYEHb BBICOKHUM, B
moOOM clyyae HE TaK MHOTO JOCTYIMHOW JSHEPrHHM, TaK 4YTO OO0Imas mOoTeps He
NpeACTaBIAeT OONbIION mpoOneMbl. B 00mieM, HCTIONBb30BaHHE 3aKPBITON YCTAaHOBKU
MOXET TPUBECTH K o0memy 15-25% cHmwkeHuro oOniel 3(p(eKTHBHOCTH YCTAHOBKH
netoM U 25-40% CHIKEHHMIO 3UMOM. DTO MPUBEAET K CPEIHETONOBOM MOTEPE, paBHOM
npuOm3uTenbHO 20-30%. OTH 1MdpoBBIE TaHHBIE KOHEYHO e OyayT 3aBHCETH OT
PACIIONIOKEHUST OTHOCHTEIBHO DJKBATOPA M MOTYT OBITh BBINIE MPH OOJBIIEM
OTJAJICHHH OT 3KBAaTOpa. DTa MOTEPS MOKET OBITh CHIJKEHA Ha MPUOTU3HTETHHO 50%
MOCPEICTBOM HCIOJTb30BAHUS TPOTHBOOTPAKAIOMINX TOKPHITHH HA TIOBEPXHOCTH
3aI0UTHBIX JTUCTOB 29. OJHAKO TEKYIIas CTOUMOCTh IPOTUBOOTPAKAKOIIUX MOKPBITHI
JAOCTATOYHO BBICOKA, TIOCKOJBKY OHO BBIMIOJTHEHO B HEOOJBIIOM MacmTale W,
CIIEIOBATENIBHO, 3TO HE MOJKET OBITh HCIIOJIB30BAHO B HAYANBHOW cTaaud. Becbma
BEPOSATHO, YTO CTOMMOCTH OYEHb CHIIBHO CHH3HUTCA TOCIIE HCTIONB30BAHHUA B TAKOM

KPYITHOM MacITaoe.

OpHako chneayeT YYHMTHIBATH MPEUMYIIECTBA TMOBBIIEHUA 3((EKTUBHOCTH |

CHWKEHHUSA PacXOJ0B IIPU HCIIOJIB30BAHMM 3AlIUTHOrO Kopmyca 29. Bo-mepsbiX,
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TapeNku OyIyT BCETa 3aIlUIIEHBI OT MbUIM U, CIIEA0BATEIbHO, 3TO IPUBEAET K Oolee
BBICOKOM 3(PPEKTUBHOCTH, Y€M T€ YCTAHOBKH, KOTOPHIE HE 3aKIIOYCHBI B 3AIMUTHBIN
kopryc. CIIOKHO JaTh TOYHOE 3HAYEHHUE IPEUMYINECTBA, MOTYYEHHOIO BCIEICTBHUE
3alIMINEHHBIX OT MBI TAPENIOK, MOCKOJIBKY 3T0 OyJET 3aBUCETh OT TOTO, HACKOJBKO
4acTO OyAyT OUMINATHCSA TAPEIIKM M HACKOJBKO IBUIbHAS KOHKPETHAS Cpena, Cpeau
MPOYero, HO YHCIIEHHOE 3HaueHue, paBHoe 10% MHUHUMAIBHOTO TIOBBIMIECHUSA
3(PEKTUBHOCTH, KAKETCA BIOJHE JOCTIKAMBIM. KOHEYHO, Ha 3aIIMTHOM KOPITYCE
Tarke OyleT OCemaTh MbLIb, HO OYHCTUTH IDIOCKYIO HEMPEPBIBHYIO IMOBEPXHOCTH
HAMHOTO JIETY€ B OTIMYME OT TPEPBIBHCTOM TMapaOdoaMuecKkod (Gopmbl. 3aImuTHBINA
Kopnyc 29 umMeeT yCTAaHOBIECHHBIE HA HEM Hanpasisomue 30, KOTOPBIE UCITONB3YIOTCA
0€30nepaTOPHBIMA ~ ABTOMATHYECKUMH  OYHCTUTEIIbHBIMH ~ MAlIMHAMH, KOTOPBIE
HENIPEPBIBHO TIPOXOMAT CBEPXY C BBICOKUMH CKOPOCTAMH /I  OOECTICUEHHS
OTITUMAITBHBIX padoumx ycimoBuH. OmNOpsl A HAMPABIIOMMAX NPEIOCTABICHBI
TAKMMHU JK€ BEPTUKAIBHBIMM KOJIOHHBIMH omnopamMH 23 B MecTe 27 YCTaHOBKH,
KOTOPBIE WCTIONB30BAHBI JUIA TPEAOCTABICHUA OTMOPHI I BHEIMHHUX TpyO 19. Otm
MAIIWHBI MOTYT TaKKE OCYIIECTBIATH OYMCTKY B JHEBHOE BpeMs 0e3 Kakoro-moo

BO3JCUCTBUA Ha paOOTy YCTAHOBKH.

BepxHsas MOBEPXHOCTh HE SABIETCA IOJHOCTBIO IINIOCKOM IOBEPXHOCTBIO. Tam
HAaXOJATCA CJIETKa HAKIIOHEHHbBIE BCTPOEHHBbIE ceKiMU. Camas HM3Kas TOYKAa KaKAOH
CCKIIMA HWMEET IPCHAKHYI0 TPyOy Ii 0O0eCIeUYCHHUS IPCHUPOBAHHA H30BITOYHOM
BOJIbI, KOTOpas MOJKET OCTaThCA BCIEJICTBHE NIOXKIA WM O4YMCTKU. Jlake ecnu B
MYCTBIHE HE TPEATIONIATAETCS OOJBINOE KOJTHYECTBO AOKACH, YCTAHOBKAM OTPOMHOTO

pa3Mepa moTpedyeTcst KaKOe-TO0 CPEACTBO YAAJCHHS BOIBL.

3amUTHBIN KOpIyc 29 MOJHOCTHIO BO3AYXOHEMPOHUIAEMO TEPMETH3UPOBAH U BO3AYX
BHYTPH SIBIAECTCS KOHTPOIMPYEMOHW CPEION NPAKTHYECKH O€3 TBUTA WIIH BIIATH.
Ilockoneky Tapenku 10 HE DOJDKHBI MPOTHBOCTOSATH NMOCTOAHHBIM yAAapaM BETPa, TO
MOTYT OBITh HCTIONB30BAHBI OOJI€E JCIIEBBIE W JIETKUE MATEPHAITBI I TPUBOJHBIX
Mexanu3MoB 13 u 14 u omopHeIX cTpykTYyp. Kpome TOro, mockoibKy BeCh BO3AyX
BHYTPH 3aIUTHOTI'O KOPIIyCa COBCEM HE COACPKUT IbUIM U MOAJEPKUBAKOTCI HU3KHE

YPOBHH BJIaru, TO CPOK CJ'Iy>K6BI BCCX JKCJIC3HBIX MU CTAJIbHbBIX I/ISILGJ'II/II‘/'I 3HAYUTCIBbHO
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VBEIMYUBAETCA, TIOCKOJIBKY yCTpaHsIeTcs oOpa3oBaHME prkaBuMHBEL. [Ipu oTCcyTCTBHH
MBI OyJET OTCYTCTBOBATh HEOOXOAMMOCTh B OYHMCTKE OYEHb UyBCTBHUTEIBHOH H
CIIO)KHOM B OYHMCTKE OTPAKAKOIMIECH MOBEPXHOCTH 3€PKaJla B TCUYECHHE BCETO CPOKaA
cimy<Obl yCTAaHOBKH. Bce 3TH mpenMyIimecTBa MMEIOT 3HAYMUTENBHOE BIMSHHE Ha

00y 3P PEeKTHBHOCTH U HAYATTFHBIC U SKCILTyaTAITAOHHBIE PACX0/Ibl YCTAHOBKH.

HavanbHble HHBECTHIIMK 3a0IMTHOTO Kopmyca 29 oueHb HH3KU. Bee, 4To HeoOX0umo,
3TO KBAJAPATHBIA OTPAHHUYUTENBbHBIA 37IeMeHT 31 (cM. ¢ur. 7), HA KOTOPOM HAXOAATCS
MPO3pavHbIC TUCTHI 32 A NPEIOCTABICHHU BO3AYyXOHEIPOHULIAEMOU ontopsl. Kaxkpas
KBQJpaTHasd CEKLMs 3alIUTHOIO JIUCTA MCMOJIB3YET CBOKO ONOPY HA YETBIPEX CBOMX
KpasX B TOYKE 27 BEPTHKAIBHBIX KOJOHH 23, KOTOpBIE TOANEPKUBAIOT TPYOBI 19
MEPBUYHOTO KOHTYpa. JIeHCTBUTEITbHBIN 3aIMUTHBIN JIUCT 32 KOpIyca Oy/IeT TaKhM 3K
TOHKHM WJIH TOHBIIE JINCTA OyMard M, CJIeI0BaTeIbHO, CTOMMOCTh KBAIPATHOTO METPa
Oynmet oueHb HU3KOH. [IpenmyimecTBa 3ammTHOTO KOpIyca 29 HAMHOTO 3HAYUTENBHEE,
YyeM ero HavaipHble WHBeCTHIMH. Ha ¢ur. § mokasaHo, kak BBITTIIIUT HEOObIIAS

CEKLMA YCTAHOBKH C 3aIUTHBIM KOPITYCOM IIPH PACCMOTPEHUU CBEPXY.

KoneuHol cekmmel MepBUYHOTO KOHTYpPA SBISAETCA OJIOK aKKyMYJTHPOBAHHUS TEIUIA.
HeoOxomuMo uWMETh CHCTEMY aKKyMYJIHMPOBaHUSA, KOTOpPas MOMKET OOECTIEUUTh
HECKOJIbKO JAHEH Pe3epBHOM pabOTHI B CIlydae OTKIFOYEHHUS YCTAHOBKH, JTHTEITBHON
OOJIAYHOCTH WJIH TEXHUYECKOTO OOCTY)KHUBaHUs. JIMIIh HECKOIILKO YacCOB PE3epPBHOM
padoOTHI SABISIOTCA HEMPHEMIIEMBIMH, YTO, K CO’KAJCHHWIO, B HAIOW JHU SBIISETCS
mpueMJIEMbIM CTaHAApTOM. OCHOBHAS KOHCTPYKIHMA OJIOKA aKKyMYJIMPOBAHHS TEIUIA
noka3ana Ha ¢wur. 13, 14, 15 u 16. Ha ¢wur. 13 noka3aH OCHOBHOW BHEIITHHIA BH]I OJIOKA
AKKyMYJTHPOBAHHA TeTU1a. | opsumii ra3 mocTymnaer B OJJOK aKKyMYyJTHPOBAHUS TEIUIA H
BBIITYCKAETCA TIOCJE BBIICICHUS HEKOTOPOTO KOJHWYECTBA CBOEHM SHEPrHM BHYTPb
Haxoasmiero BHyTpH mecka 39. [lpemmomaraercs, 4To TemMmeparypa BHYTPH OJIOKa
aKKyMYyJIMPOBaHUs TEIIa U3MEHAETCA MKy MakcumyMoM B 1000°K u MmuHumMymomMm B
800°K. Ha ¢wur. 14 BepxHAs 4acTh aKKyMYJISITOpa TEIUIA Cpe3aHa BIOJb ceyeHus BB,
yTOOBI JIydIlle TOKa3aTh BHYTPEHHHWE YCTPOWCTBA. BepxHsis dacte OnoKa
AKKyMYJTHPOBAHHA TEIUIA, KOTOPAs HE TMOKA3aHa, IBIAETCSA YaCThIO, TJE TPYOBbI OOBIYHO

COCAHUHAIOTCA ApPYyr € APYroM, W BITYCKHAsl W BbIITYCKHaA TPY6BI COCAUHAIOTCA C
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HNEPBUYHBIM KOHTYpoM. Cpenodl akkyMylIHpOBaHHUs TeIJla ABIAETCa Mecok 39.
Cyl1ecTBYIOT 3HAYUTENIBHBIE TPEUMYLIECTBA UCIIOJIB30BAHM NIECKA B KAUYECTBE CPEbI
AKKyMyJTHPOBaHHWA TeIula. Bo-mepBbIX, KOHEYHO K€, peHTadembHOCTh. C
WCTIONIb30BAHUEM CPEIbl, KOTOpas ABISAETCA MPAKTHYECKH OECIUTaTHOM, o0mas
CTOMMOCTh OJIOKA aKKyMyJTHPOBAHUSA JIETKO TMOJAEPKUBACTCA B  JOMYCTUMBIX
npeaenax. [IOCKOMBKY MECOK ABISETCA YPE3BBIYAMHO YCTOMYUBBIM JaXe€ MPH
MOBBIICHHBIX ~ TEMIIEPATypax, TO O€30MaCHOCTh, €CTECTBEHHO, YIIyYlIaeTCs.
OTCyTCTBYET BEPOATHOCTh  KAKOW-THOO  HEKENATEIbHOH  HEKOHTPOIHPYEMOH
XUMHYECKOHN Peaknu, KOTOPast MOJKET OBITh KATACTPOPUIECKOH, €CITH Cpea UMEETCS
B OOJBIIOM KOJHUYECTBE W y)Ke Harpeta mo Temmeparypbl 1000° Kenspuna. Kpome
TOTO, BCJIECACTBHE TBEPAOTO COCTOSHMS HAMHOIO JIETYE NPEAOTBPATHTH €T0
pacnpoCTpaHeHHEe B Cllydyae KaKOW-IMOO HEMPEIBHICHHOW aBapuu. Takke
OTCYTCTBYET KaKOM-THOO THI 3arpsA3HEHUSA WM TOKCHYHOTO MaTepHaja Jae IMOCTe

MHOTHX JICT IIPH MOBBIICHHBIX TCMIICpAaTypax.

TenmnoakkyMmynmupyromas CrmocOOHOCTh TECKa MOXET OBITh HE TaK BBICOKA, KaK y
OONBIIUHCTBA APYTUX MAaTE€PHAIOB OTHOCHTEIBHO BECA, HO BCIIEACTBHE JOCTATOYHO
BBICOKOM IIJIOTHOCTH TECKA OHA SBJSIETCA BEChMa MPUEMIIEMOM, €CITU CPAaBHUBATH €0
TEIJIOEMKOCTh OTHOCHTENbHO o0OBbemMa. Kpome Toro, OOJBIIMHCTBO MAaTEpHANIOB,
KOTOPBIE HUMEIOT JIyYHIyI0 OOBEMHYIO TEIUIOAKKYMYIHUPYIOHIYIO CIIOCOOHOCTB, YeM
MECOK, ToABEpraeTcs pasoBOMy H3MEHEHHIO WITH TETUTOBOMY PA3JIOKEHHUIO 330JITO JI0
HeoOxoauMou Temmnepatypbl B 1000 rpagycoB KenmbBuHA |, ClIeI0BATEIBHO, HE MOKET
OBITh UCTIONB30BaHO. KOMMYECTBO YHEPTHH, COXPAHEHHOE B KAKOM-THOO MaTepHae,
OyleT TPONMOPIMOHANBHO TeMreparype. YUem Bbille TemmepaTypa, TeM OOJbIIE
coxpaneHHOU >Heprun. CnenoBarenpHo, 1 KyOmdeckuit meTp necka mpu 1000° mosker
COXPAHUTh OYEHb 3HAYMTEIPHOE KOJIMYECTBO SHEPTHH (MPUOTUZUTEIFHO | MUILTHAP
mxoyner). CrnemoBaTellbHO, Jake HEOONBIION OJIOK aKKyMYJTHPOBAHHUS Pa3MEPOM,
Harpumep, 100 m x 100 M x 100 M, CMOXET COXPAHHUTH JOCTATOYHO SHEPTHUU IJIA

MUATAHUS OOJBIIOTO TOPO/IA B TCUCHHE JTHS.

Mcnonp30BaHue MIOTHOTO MOPOIIKA B KAa4€CTBE CPEIbl AKKYMYJIHPOBAaHMs TEIa

HMCECT CBOHU IMPCHUMYIICCTBA U HEAOCTATKH, HO MOOBIEC M3 TaKUX HCOOCTATKOB OBLTH
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WCTIONB30BAHBI B KAaueCTBE MPEUMYINECTBA B HAcTOsImEM u300peTeHuu. JlroOou
ropsyuii OOBEKT TEPSET TEIUIO TOJIBKO OT TOBEPXHOCTH M, CJIEIOBATEIIFHO, JTy4INe
UMETh OJHMH OOJBIION OJIOK aKKyMYJHPOBAHHS, YEM HECKOJIBKO MEHBIIHUX OJIOKOB C
TaKOM kK€ 0OIIEeH €MKOCTBIO, TIOCKOJIbKY TOTEPH TeIia OyayT MEHBIIUMH. [[pyrumMwu
CIIOBaMH, B HJealle HEOOXOAMMO HAWMEHBIIEE BO3MOYKHOE COOTHOIIEHHE IUIOIMIAIH
MOBEPXHOCTH U 00BbEMa, CIIOCOOHOE CBECTH K MUHHUMYMY MOTEPH TeIUia. Takke BCeraa
HAMHOTO JICIICBIIE MOCTPOUTHh OJUH OTIACIBHBIA OJIOK, YeM HMETh JECATh MEHBIIHX
OJIOKOB C TAaKOHM K€ OOImell €MKOCTBhIO, KaK H OTAENbHBIH OJOK. Bonpmon 0ok
AKKyMYJTHPOBAHHS TEIIa JAOJDKEH OBITh XOPOINO W3OJUPOBAH IS CBEACHUS MOTEPh
SHEPTHH [0 MHHAMYMA. DOJIBIIMHCTBO H30JIATOPOB COCTOMUT W3 BOJOKHHUCTBHIX
MaTEPHAJIOB, KOTOPBIE HWMEIOT IUIOXYIH0 TPOBOJAMMOCTH H COJAEPKAT BO3AYX B
HEOONTBIINX SYEUKAX W HMMEIOT OY€Hb HHU3KYI0 IUIOTHOCTh. OHH HE CHOCOOHBI
BBIIEPKATh OOJBINIME HATPY3KH TPH CKATHH. DOKOBBIE CTEHKH H BEPXHIOK YacTh
JIETKO HM30JIMPOBaTh, HO HWKHIOK YacTh HE TaK JIETKO HW30JMPOBATh BCIIEICTBHUE
OopIIoro Beca mecka. M BeleacTBHE BOBJICUEHHS BBHICOKHX TEMIIEPATYP MOCTPOMKA
JTFOOOM OTOPHOM CTPYKTYpPHI OyAET O4YeHb aoporod. B pmamHoM ciydae mumoxas
TETUIOMPOBOJHOCTh TIECKA CTAHOBUTCA TNPEHUMYINECTBOM. bBIIOK aKKyMyIHpPOBaHHS
TeT1a OOBIYHO UMEET TOJICTBHIN CII0H Oydepa u3 necka 46 Ha qHE, KOTOPBINA BHIMOIHAET
(YHKIMIO HW30JITOPa. IJTO  00ECIEYMBAET BO3MOXKHOCTH TIOCTPOHKH OJIOKOB
AKKyMYJTUPOBaHHUS TeIUIa JIFOOOTO pasMepa, YTO HEBO3MOKHO B  TEKYIIHX
KOHCTPYKIHX. Kpome TOro, cToMMOCTh OyET TaKKe HAMHOTO HIDKE, YeM B JTFOOOH
CYILIECTBYIOIIECH KOHCTPYKIMH. B cimydae HeOONbOIMX OJOKOB aKKyMYJIHPOBAHHS
Teria (HampuMep, HECKOJBKO THICAY KyOWYECKHX METPOB) HEOOXOAUMO H30JTHPOBATH
CTOPOHBI JUTA TOJICP’KAHHUS MOTEPh TEIla B JOMYCTUMBIX mpeaenax. OJHAKO eciu
OJIOK aKKyMyJTAPOBAHHS TEIUIA HAXOAWTCS B JHANA30HE MHJUTHOHA KyOWYeCKHX
METPOB HWJIH OOJiee, TO H3OJIUS HE TpeOyeTcs, MOCKONBbKY TMECOK BOKPYT OJIOKa

AKKYMYJIMPOBAHUA TEIUIA OYEHb XOPOILIO €TI0 U30IUPYET.

OcHOBHast KOHCTPYKIIHSI OJIOKa aKKyMYJIMPOBAHU TeTrIa TokazaHa Ha ¢wur. 13, 14, 15
u 16. 3TO BCETO NHIIb BEPTHKABHBIN UIHHAP 38 ¢ COETUHEHHBIMH BMECTE TPYOaAMH
37 ¢ pebpamu 40 BHYTPH M TMYyCTBIM TPOCTPAHCTBOM, 3AMOJTHEHHBIM IEeCKOM 39.

Bropoi#t Oompmmii 1unmuHApP 36 OXBAaTHIBAET BECh OJIOK AKKYMYJIHUPOBaHHUS TeIia U
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IyCTO€ IPOCTPAHCTBO MEXAY AByMA LwiuHApaMdu 36 w38  3am0JIHEHO
BBICOKOTEMTIIEPATYPHOU u3omsiued 35. HeOonbinmme nmecUnHKH HETIPABUIIBHBIX (HOPM
O3HAYalOT, YTO JMIOb HEOONbINAA YacTh ACHCTBUTENBHOM IUIOIIATU TMOBEPXHOCTH
pebep 40 compuKacaeTcs ¢ MECKOM, TaKHM OOpa3oM, OTPaHWYHBAS TEIUIOIEPEIady
MOCPEACTBOM MPOBOIUMOCTH. OHAKO 3T0 HE OyAeT MpoOIeMOo BCIIEICTBHE BHICOKOM
padoueri  Temmeparypel.  [IpeumymiectBoM ~ paOOTBI  TPU  TeMIepaTypax
npuomsuTeapHo 1000° K saBisieTcss Teruionepeaayda BCIASACTBUE TOTO, YTO H3ITyYECHHUE
CTAaHOBUTCS OYEHb CHUJIBHBIM U JaKe TeMmIeparypHsid nepenan B 50°K mpuBoaut k
3HAYUTENIbHOM Tmepeaade SHeprud. Eme oaHUM MpEerMyLIECTBOM HCIOJb30BaHUSA
MecKa SBIIETCS OYEHb BBICOKHH KOA(D(UIIHEHT W3ITyYCHHS, KOTOPBIA 00ECTIEUHBaET
BO3MOXKHOCTP 3 (eKTUBHON TIEpeaavn U3MyUeHHs B 000MX HampaBieHHAX (OT pedep
40 mecky 39 mHem w ot mecka 39 pebpam 40 Houpo). OpHako cradas
TEIJIONMPOBOAHOCTD MECKA CHIKAET CKOPOCTh, ¢ KOTOPOM 3HEPTHsA NMEPEAACTCS 4YEPE3
MECOK, ¥ To3TOMY pedpa 40 HMEOT HAMHOTO OONBIUN pa3Mep, YeM JOJDKHBI HMETh
MIPH XOPOIIEH TETIOMPOBOAHOCTH. B CcBsI3u ¢ 3THM, rpaduT ObIT OBI HAMHOTO JTyYIIEeH

CpCI[OfI, YCM IICCOK, OAHAKO OYCHDb BBICOKAA CTOMMOCTD rpa(bHTa HCKIMIIOYAcCT €ro.

bnok akkyMynmupoBaHUS TEIUIa HE SABIIAETCS TE€PMETHYHBIM COCYJIOM, M OH padoTaer
npu  atMOC(EepHOM  JAaBJIEHUU. OTO SBIIETCA OYEBHUAHBIM  IPEUMYINECTBOM
WCIIOJIB30BAHMU TBEPAOrO BEHIECTBA B KA4YECTBE CpPEeAbl AKKyYMYJIHMPOBAHUA TEILIa,
MOCKOJIBKY HETEPMETHUYHBIA COCYJl MOXKET UMETh JFOO0OH pasmep. PakTU4ecKH, TpU
HEOOXOJMMOCTH OH MOJKET TAaKKe NOJICPKUBATECA HA YPOBHE HEMHOTO HIDKE
arMoc(epHOTO JABIICHUS IS BO3MEINEHUS JABJIEHUSA, KOTOPOE TMECOK OKA3hIBAET HA
BHEIHUE CTEHKH 38 CTanpHOTO 3ammTHOro Omoka. Bo3myx BHyTpum 0O510Ka
AKKYMYJIMPOBAHUA TEIUIa SABIIAETCA MHEPTHBIM Ta30M, TAKMM KaK aproH WU Teui,
U CHIKEHHS BEPOSTHOCTH OKHCIIEHHS MeTaimuueckux Tpyo 37 wm pebep 40.
CTOpoHBI M BEpXHss 4YacTh LWIMHAPA AKKYMYJIHUPOBAaHUA TEIJIa HW30JUPOBAHbBI
TOJICTBIM CJIOEM BBICOKOTEMIIEPATYPHOM H3O0JISIUMH 35 AJIA CBEICHUS MOTEPh SHEPTUH
no muHUMyMa. ToncTerid cioi Oydepa 46 W3 mecka Ha JHE CIIOCOOCTBYET
O0ECTIEYEeHUI0O MHHUMAIIBHBIX TOTEPh TEIJIAa C HIDKHEH TOBEPXHOCTH. BHemmHsAsA
MOBEPXHOCTh 38 UMIMHAPA AaKKyMYJIUPOBAHUA TEIla IIOKPBITA 30JI0TOM I

CHWKCHUA TIOTCPh TCINIA BCICACTBHUC H3JTYYUCHUA. Ona OKpPY’KC€Ha BCPTHUKAJIbHBIMH



10

15

20

25

30

WO 2014/037892 44 PCT/IB2013/058302

NPSAMOYTOJBHBIMU TPYyOaMH, H30JMPOBAHHBIMH C OOOMX KOHIIOB, C BAaKyyMOM H
MHOTOCTIOWHOW u3oiAnued BHYTpH TpyO. Ilockonbky mpsSMOyroibHbie TpPYObI
KacaroTCs JpyT ApPyra, TO €AUHCTBEHHAsA MOTEPS TEIUIA Yepe3 TPYObl OCYIIECTBIAETCS

BCJICACTBUEC IPOBOAUMOCTH B CTCHKAX pr6

OmHAaKO MOTYT CYHIECTBOBATh KOPOTKHE MEPHOJIBI, KOT/Ia KOJIHYECTBO TOTPEOIIEMOM
SHEPTMH OYEHb BBICOKO, W Ui JTOTO CYIIECTBYET BTOPOW MEHBIODWUH OJIOK
AKKyMYJIMPOBaHUS TEIIa, KOTOPBIA U3TOTOBJIEH U3 TBEPJAOTO LIMJIMH/IPA MATKOHN CTaIH
(pur. 16). Msarkas cTamp HMEET AOCTATOYHYIO TEIIOEMKOCTh, MOXKET PadOTaTh TPH
OYECHb BBICOKHX TEMIIEpaTypax, JOCTATOYHO JEHICBas W HWMEET HAMHOTO JIyYIIYFO
TEIUIONPOBOAHOCTh, YeM Mecok. (ClenoBaTeNnbHO, KaKABIH pa3, KOraa MNOABIAETCA
BHE3aImHas TOTPEOHOCTh B OONBIIOM CKayKe MONIHOCTH B TEUYCHHE KOPOTKHX
MEPUOJOB, 3Ta CTallbHas CEPALIEBUHA CMOKET €€ IMPEJOCTaABUTh. JTO BCETO JIMLIb
TBEPABIA ONOK skenme3a 42 B (GopMe HHMIWHAPA WK JFOOOW IPYroW MOIXOISTICH
(OpMBI, OKPYKEHHBIH BBICOKOTEMIIEPATYPHOU H30JLMEN 43 CBEPXY U CO CTOPOH C
MPOXOAAIIMMHU Yepe3 Hee KaHalmaMu I oOecredeHus moToka 41 TermoHOCHTENs.
HwxHaa u30msa0ua npeaocTaBieHa MOCPEACTBOM HalIWyus MojocTH 44, koTtopas
3aIll0JIHEHA BOJIOKHHUCTOM BBICOKOTEMIIEPATYpPHOU H3oipAiuued. Ecmu momocte 44
HAXOJMTCS TIOJ JABICHHEM Tra3000pa3HOTO aproHa, TorAa OOmMUH Bec OJoka
AKKyMYJIMPOBAaHUS TEIIA € JKEIE3HON CEPALICBUHON NOACPAKUBACTCS 3TOM MOIOCTHIO
CO CKaTeIM Ta3oM. JlaBneHue B MmojaocTH 44 00€CIeYMBAET TOYHBIM OAaJaHC BCETO
OJTOKa aKKyMYJTHPOBAaHHS TEIUIa C JKEJIC3HOH CEpAIEBHHOM HAJ HEW, TaK YTO OH
3¢ dekTHBHO pa3MemeH B cioe Bo3myxa. llomykpyrmeid u3ru® 45 oOecmeyuBacT
HEOONbIINE TIEPEMENICHHUSA BCJIEJACTBHE KAaKOTO-THOO HAapymeHus OamaHca. OToO

00eCTIEYHBAET MMPEBOCXOTHYIO U30JAIHIO TIPH OYEHD HU3KOH CTOMMOCTH.

JlHem TOpsUMiA TEeTWH OT COJIHEYHOW TAaHENIM CHavajga MPOXOJUT dYepe3 OJoK
AKKyMYJIMPOBAaHMS TEIUIA W OCTABISIET TaM HEKOTOPOE KOJHYECTBO CBOCH SHEPTHH.
[Tocrme BBIXOMA ™3 OJOKa AKKYMYJIHPOBAHWS TEMJIA TENHA 3aTE€M TOCTYMAaeT Ha
TETUIOOOMEHHHK, TJIE OH HArpeBaeT BoAy Ui TypOuH. OXJTaXACHHBIA T€IUHA 3aTeM
BO3BpAaIACTCS HA COJIHEYHYKO MAHENb, TJI€ CHOBAa Harpesaercs. HOubro 3amopHBIN

KJlanaH NpeJOTBPAINAcT BO3BpAT Iejius Ha COJHEYHYIO MAaHENb U TOT LIUPKYJIHPYET
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JJI1 HAKOIUIEHUS SHEPTHH OT OJIOKA aKKyMYJIHPOBAaHUA TEIUIA M TIEPEAaeT €€ Ha
TETJIOOOMEHHUK BTOPHYHOTO KOHTYpa. Bce KOHTYpBI TEMIIOHOCHTENSA SBISIOTCS
3aKpPBITBIMH KOHTYPAMHU U OTCYTCTBYET CMEUIMBAHUE KAKUX-THOO TEIUIOHOCUTENEH Ha

OOOM HTare.

BelmensnokeHHOE  ONMUCAHUE COJMHEYHOM JHEPrOYCTAHOBKM  HAIPABICHO HA
MPEAOCTaBICHHE OCHOBHBIX HJCH, KOTOPBIE TOJDKHBI OBITh MCTIONB30BaHBL Cremyer
MOHUMATh, YTO MOTYT CYHIECTBOBATh HE3HAYUTEIbHBIE MOTU(PUKALNNA W U3MEHEHHS
0€3 OTCTYIUIEHHUS OT BBIIIECOMMMCAHHBIX OCHOBHBIX HeH. [IpeBpamieHne Teope THIECKOM
UJIeU B Pa0OTAIOIYI0 HAa MPAKTUKE MAIIMHY BCETrJa TPeOYeT HEKOTOPOTO KOIMYECTBA

HE3HAYUTEIIBHBIX PETYIUPOBOK H HOBOBBEICHHU.

INPEUMYIILECTBA

1) Ouenp HEOOMPIION 3a()UKCHPOBAHHBIA TPHEMHHUK KOHIEHTPHPOBAHHOTO

COJIHCYHOT'O CBCTA, KOTOpBIfI HC MCPpCMEIIacTCA.

2) OdeHp HEOONBINON COJIHEYHBIM TPUEMHUK 3aKIOYEH B BaKyyme IS

o0OecreYeHus: MHHUMAaIbHBIX NOTCPb MOBTOPHOT'O U3JTYHCHHUA.

3) ['enmeBpIi TEMIIOHOCUTEND B IEPBUYHOM KOHTYPE AJIA OTCYTCTBUS KOPPO3UU H

BBICOKOTEMITEPATYPHOH PaOOTHI.
4) [TomHATHIC TapeNKu A1 00eCIeUeHUS OOCTYKUBAHUSA CHH3Y.

S) Tapenku, KOTOpbIE MPAKTUYECKH KACAOTCS JPYr Apyra, AJs TOJIYyYCHHs

MAaKCHUMAJIbHOI'0 HAKOIINICHHUA COJTHCYHOI'O CBCTA HA CAVMHUITY ITIITOIIAaH.

6) Bes TpyOa mepBHYHOTO KOHTYpa, 3aKIMOYEHHAs B BaKyyMe, OKPY)KCHHAs
CHELMATIPHO CKOHCTPYMPOBAHHOM MHOTOCIOMHOM OTPAKAKOIEH U30JALUEN U

obOecrieyeHusI MHHUMAaJIbHBIX OOTCPb U3TYyYCHUA.

7) Bce cBapHbIE COEIMHEHHS UMEIOT CPEACTBO OOECTIEYEHHA TEIIOBOTO

PACIIUPEHHUS U CHKATHA.
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8) Jlerkoe 3epkano ¢ mepeaHEed CTOPOHOM M3 KOMIO3UTHOTO JMCTA, B KOTOPOM
HCIIONIB3YETCSI TOHKUM JIMCT M3 Marepuaia, Takoro kak akpwi, [IBX, wmm apyroro
MOJXOJALIETO MAaTEPHaAlla C TOHKUM JINCTOM M3 METaJIa A1 CTPYKTYPHOM MPOYHOCTH,
KOTOpass MOKEeT ObITh CcopMHpOBaHa B OOy (opMmy, oOecreuuBas IEHICBOE,

OBICTPOE U KPYIMHOMAcIITAOHOE IPOU3BOACTBO.

9) [TapaGonmmueckue Tapelku KBaapaTHOW (HOPMBI I OXBaTa MAaKCHMaJIbHOM

IUTOIAIH.

10) CpeactBo  mNpeAOTBpAllCHUs  CTOJIKHOBEHMs,  IPEIYCMOTPEHHOE  MPH

NCPEMCIICHUH TAPCIIKH.

11) TIlepBuunas cuctemMa TPyO C TEIDIOHOCHTENEM IMPEIOCTABISET €IUHCTBEHHYIO

OTIOpPY, KOTOPYIO HMEFOT MapadoIHYecKUe TAPEITKH.

12) Ecnmm mpoWcXOOuT  KAaKOKW-TMOO cOOM B TEPBHYHOM  KOHTYpPE, TO
CAMOYTIIOTHSIFOINAACA KOHCTPYKIMA OOECTIEUMBAET, YTO JIMINb HEOOJBINAS CEKIHA
KOHTypa OyZeT paboTaTh HEPABUIIBHO M YCTAHOBKA MPOJODKHUT Pa0OTY MPAKTUYECKH

HAa TOJTHON MOIIHOCTH.

13) ABromaTHyecKkas CUCTEMa YJAJE€HUS MbBUIM JUIA CBEACHHUA K MHUHUMYMY
OCEeIaHU TBUIM HA TAPEKaX, UCIOIB3YIONIas HOHU3ALMIO BO3MyXa U (PUABTPHI I

YIaBJIMBAHUA TTbLIH.

14)  ABTOomMaTH4eCcKas OYMCTKA TAPEJKH, UCTIOJIB3YIOMAsA ABTOMATHYECKYIO CHCTEMY
CYXOW OYHMCTKH, CJIEOBATENBbHO, COXPAHIIOINAA BOJAY M CHMIJKAKOIAs Pacxojpl Ha

orjaTy TpyJa.

15) 3amura OT BeTpa  MOCPEACTBOM  HCMOJB30BAHUS  CTPATETHYECKHU

PACTIONIO’KEHHBIX (PHUITBTPOB IJIS TIBLITH.

16) Cucrema OXJaKIEHHUA BO3AyXa C €CTECTBEHHOM KOHBEKIMEW IS YIAAJICHUS
M30BITOYHOTO TEIDIA, CIIEOBATEIIBHO, YCTPAHsS OTPOMHOE TIOTPEOIIEHHE BOABI BCEMHU

YHEPTrOYCTAHOBKAMH.
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17) TlomnepxaHue TEeMIEpPaTypbl OKPYKAIOMIETO BO3AyXa B HEOOXOAMMOM

AruaIa3oHe, HCCMOTPA Ha OTBOA 3HAYUTCIIbHOTI'O KOJIMYCCTBA SHCPTHUH.

18) Bes YCTaHOBKaA HEC 1'[0Tpe6J'I$I€T BOJBI, CIICAOBATCIIbHO, IMTO3BOJIAS YCTAHABIIMBATD

YCTAaHOBKH B HAHOOJIEE CYXHX H HAMOOJIEe CYPOBBIX M yJAIICHHBIX IyCTHIHSIX.

19)  3akpbITBI MPO3PAYHBIN BO3AYXOHEIPOHHUIIAEMBIH KOPIYC ISl OOJacTEH, Tie

YacTO UIET HOXKIb.

20) CucreMa OYHMCTKH, NEPEMEMIAIOMIASACA TO0 HAMPABISAIOMUAM, IS OYHUCTKH

3aIUTHOTO KOpIyca.

21)  KoHCTpyKIms yCTaHOBKH 0O€CTIEUHMBAET, YTO TAPEIKaM MOTPeOyeTcs MEHbIIHH

00BEM OYHCTKH B TEUEHHE BCETO CPOKA CITY’KOBI YCTAHOBKH.

22) brmok akKyMyJIMpOBaHHA TeIla W3 TIECKA W CTajH, OOECTICYMBAOIIHI
BO3MOKHOCTh OCYIIECTBICHUS OYE€Hb HEIOPOTOM KOHCTPYKLUMHU AKKyMYJIUPOBAHUA

TCILIA.

23)  MoxkeTr OBITh MOCTPOEH OTAECHBHBIA OJIOK AKKyMYJIHPOBAaHHUS TEIUIa JEFOOOTO

pa3Mepa ¥ EMKOCTH.

24)  Bbnok akKkyMyJIUpPOBAaHHA TEIIa, KOTOPBIH MOKET padOTaTh MPH CBEPXBBICOKUX

TEMIIEPATYPAX.

25) BropuuHblii OJOK aKKyMyJIHPOBAaHWSA TEIIa CO CTAJbHOM CEPIAIECBUHOM,
KOTOPBI MOKET MPEAOCTABHTHh 3HAYUTEIIbHBIH HA0OpP MOIIHOCTH B TCUYCHHE OYCHD

KOTOPOTO TIEPHUOA BPEMEHH.
26)  CnocoOHOCTh TEHEPHPOBATH SHEPTHIO 24 Yaca B CyTKH, 365 mHEH B roxy.

27)  OTcyTCTBYET HEOOXOAMMOCTH B PE3EPBHOM padOTE DSHEPrOYCTAHOBKH Ha

HCKOIIAaCMOM TOIIIIMBC.
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28)  AKKyMynHpOBaHHE JOCTATOYHOTO KOJMYECTBA TEIUIA JJIA PAOOTHI B TECUYCHHE
OHEHM B Cllyda€ HEMPEPHIBHOW  OOJAYHOCTH WM  JPYroro  MPUPOTHOTO

HEKOHTPOJIMPYEMOTO SIBIICHHUS.
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®opmyJia uzo0pereHus IlepBoHavyanpHO MOAAHHASA
dbopmyna n3oOpeTeHus

1. Cucrema A5 TEHEPUPOBAHMS 3JIEKTPUYECKOW 3HEPIHMM M AKKyMYJIHPOBAaHUA
TEIUIA, IIPYU 3TOM YKa3aHHAs SHEPTUA TEHEPUPYETCS U3 COJTHEYHOU SHEPTHH, IIPH 3TOM

YKa3daHHas1 CUCTEMaA COACPIKHT:

MEPBUYHBIA KOHTYP, IPH OSTOM YKa3aHHBIM TEPBHYHBIA KOHTYP COJACPKUT IIO
MEHBIIEH Mepe OJHY COJHEYHYI0 TaHENh W TI0 MEHBIIEH Mepe OIWH OJIOK
AKKYMYJTUPOBAHHUS TEIUIa, TMPH STOM YKa3aHHBIH ONOK aKKyMYJHPOBAHHSA TETUIA
MPHUCIIOCOOIIEH AJIS TTOTyYEHHUS W aKKYMYJTUPOBAHUS TETUTOBOW YHEPTHH OT YKa3aHHOU

COJIHCYHOM TTaHEIIH;

BTOPUYHBIM KOHTYpP, (YHKIMOHATBHO COEIMHEHHBIH C YKa3aHHBIM TIEPBHYHBIM

KOHTYPOM;

IPH 3TOM YKa3aHHAs COJIHEYHAs MAHENIb COACPKUT HECKOJIBKO Y3JI0B OTPAsKAKOIINX
TapesoK, COAEPKANINX OTPAKAIOIIUE TAapeNbyaThle CPEACTBA, MPU 3TOM YKa3aHHBIE
TapenbyaThle CPEICTBA PACHOIOKEHBI B HENOCPEACTBEHHOM ONM30CTH APYT OT Jpyra,
IIPU 3TOM YKa3aHHBIC TapeiibyaThle CPEJICTBA ABIIOTCS TAKUMH, YTO JOCTHTAETCs
BBICOKMM IMOKa3aTeNlb KOHLEHTPALMU COJHEYHOTO CBETAa JJI1 0OECIICYEHUs] BBICOKOM

3¢ (HeKTUBHOCTH TTPEOOPA30BAHKS TEIUIA B DIIEKTPHUIECTBO.

2. Cucrema 1o 1. 1, oTIHUAKOIAsCA TEM, YTO YKa3aHHOE TapeabyaToOe CPEACTBO

HMMEET TIO CYIECTBY NapadoIHIecKyro (hopmy.

3. Cuctema mo m. 1, oTnMUarOmascs TeM, YTO YKAa3aHHOE TapelibyaToe CPEeACTBO

(haKyIIbTATHBHO UMEET IO CYIECTBY KBAIPATHYIO GOpPMY.

4. Cucrema mo 1. 3, OTIMYAKOIIAACA TEM, YTO YKa3aHHOE Tapelnb4yaToe CPEACTBO
COIECP’KUT HECKOJPKO THOKHX CBEMHBIX YacTeW M yiaydmeHus 3(QexTuBHOCTH

npeoOpa3oBaHMS TEIDIA B JICKTPUIECTBO.

5. Cuctema 1o m. 1, oTnMUarOmascsa TEM, YTO YKAa3aHHOE Tapellb4yaToe CPEACTBO

ABIFICTCA KOMITO3UTHBIM JIMCTOM, COJACPXKAIIUM TOHKYIO TIJTaAKYHO IIOBCPXHOCTD,
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W3rOTOBJICHHYIO M3 MOJIMMEpPA WK APYroro MaTtepuasna, U, ONMOPHBIA METAJUTHYECKUM

JIUCT AJIA TIPOYHOCTH.

6. Cucrema 1o m. 5, OTIMYAKOMIAACA TEM, YTO YKA3aHHBIA JIMCT C IJIaJKOM
MIOBEPXHOCTBIO COJEPIKHUT MOKPBITHE TIEPEIHEH CTOPOHBI M3 cepedpa WM aTFOMHHUS,

3aMUINECHHOC TOHKUM IMOKPBITHECM U3 THOKCHIAA KPCMHUA.

7. Cuctema mo 1. 5, orTnMuaromascs TeM, 4YTO (OPMHPOBAHHE YKA3aHHOTO
KOMITO3UTHOTO JIUCTA BBITIOJTHEHO TOCPEACTBOM IPOIECCOB, TAKMX KaK INTAMITOBKA,

BaKyyMHOE (pOpMOBaHUE H T.II.

8. Cucrema no 1. 1, oTnuyaromasca TEM, YTO YKA3aHHOE TapelibyaToOe CPEACTBO
HUMEET CBOIO (PHUKCHPOBAHHYIO (POKATBHYIO TOYKY, PACTIONOKEHHYIO HAa PACCTOSHHH,
PaBHOM WJIM MEHEE OJHOM YETBEPTOH JUMaMETpa TapeIb4yaToro CPeJCTBA, OT LIEHTPa

TapPEJIKH.

0. Cucrema mo m. 1, oTnMuaromascs TEM, YTO YKA3aHHBIA Y3€ll OTPaKaroLIUX

TAPCIIOK COACPIKHUT:

HCCKOJIPKO YKAa3aHHBIX TapCiibYaTbiIX CpPCACTB, MNPH OI3TOM KaAXKIAOC YKAa3aHHOC
Tapeiab4aToC CPEACTBO MNOAACPKHUBACTCA OAHUM HIHA HCCKOJIbKHMHA Tp}/'6‘IaTBIMI/I

CTPYKTYPHBIMH 3JIEMEHTaMU;
YKa3aHHbIE CTPYKTYPHBIE 3JIEMEHTHI COAECPIKAT:

JBa TPYOYATHIX OMOPHBIX CPEACTBA, PACIOJIOKCHHBIX MO CYIIECTBY BEPTHKAIIBHO M
PACIIONIOKEHHBIX HA PACCTOSHHMM JIPYr OT JPYyra, TAK 4YTO YKA3aHHOE TapeIp4aToe
CPEACTBO BBIMOJHEHO C BO3MOKHOCTBIO TIEPEMEMICHUSA B COOTBETCTBUH C MOJIOKEHUEM

COJTHIIA; YKa3aHHOE TPyOUaTOE OMOPHOE CPEACTBO ABIAETCS MO CYIIECTBY TOJBIM;

Apyroe TpyO4aToe CpeACTBO, YAEPKHUBAIOIMIEECS IO CYMIECTBY TOPH3OHTAIBHO
TJIABHBIM 00Pa3oM ¢ 00OHMX €ro KOHIIOB TOCPEICTBOM YKA3aHHBIX JABYX TPyOYaThIX

OTOPHBIX CPEACTB;
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NPU 3TOM YKa3aHHOE TOPU30HTAIBHOE BHEIHEE TPyOUaTOE CPEACTBO COMEP)KUT JBA
BHYTPEHHHUX TPYOHBIX CPEJICTBA, TEPMETHUECKU PACIIONOKEHHBIX BHYTPH YKAa3aHHOTO
TOPU30HTAIBHOTO TPYOYaTOTO CPEACTBA M COEAMHEHHBIX C MPHUEMHBIM CPEACTBOM,
PACIONIO’KEHHBIM BHYTPH IO CYHIECTBY MPO3PaYHOr0 KOPIIYCHOTO CPEACTBA, IIPHU 3TOM
YKa3aHHOE ITPUEMHOE CPEJICTBO 3AIMUIIECHO BHYTPH YKa3aHHOTO KOPITYCHOT'O CPE/CTBA,
NPH 3TOM BaKyyM T10 CYIIECTBY MOICP’KUBAETCS B IPOCTPAHCTBE MEKIY YKA3aHHBIM
MPHEMHBIM CPEICTBOM M KOPITYCHBIM CPEACTBOM, ¥ PUCTIOCOOICHO IS TOTYYCHUS U
MOTJIOMICHUS] TIPAKTHYECKH BCETO COJHEYHOTO CBETa, OTPAKEHHOTO YKa3aHHBIMHU

TapCIb4aTbIMHU CPCACTBAMHU

MpH 3TOM yKa3aHHBIE BHYTPCHHHWE TPYOHBIE CPEICTBA MMEIOT CIIEHHAIBHO
CKOHCTPYMPOBAHHOE CPEACTBO MHOTOCIOMHOM BaKyyMHOHM H30JILIMM TEILIOBOTO
W3ITyYEHHUA N0 BCEH UTMHE M BOKPYT BaKYYMHOT'O MPOCTPAHCTBA, JOCTYITHOTO MEXKIY
BHEIIHEH TMOBEPXHOCTHIO YKA3aHHBIX BHYTPEHHHX TPYOHBIX CPEIACTB M BHYTPEHHEU

MOBEPXHOCTHIO TOPH3OHTAIIFHOTO BHENIHETO TPYOUaTOTO CPEACTBA, H

IOpU 3TOM YKa3aHHOE BHYTPEHHEE TPYOHOE CPEACTBO ONpEAEIseT MpPOXOoJ I
MPOTEKAHHA MHEPTHOIO ra3a 4epe3 yKa3aHHOE IMPHUEMHOE CPEACTBO, CIIEAOBATEILHO,
OCYHIECTBIIAA OTBOJ, TEIJIa, COOPAHHOIO HA IIPUEMHOM CpPEJICTBE, HA BHYTPEHHEE
TPYOHOE CPEACTBO CIEAYIOIIEr0 TapenbyaToro CPeACTBA y3la OO TeX IOp, IOKa
YKa3aHHBIH WHEPTHBIA Ta3 HE JOCTHTHET HEOOXOIUMOW TEMIIEPATYPhI, TIPH KOTOPOH
YKa3aHHbBIH HHEPTHBIH TOPSYHHA ra3 HANPABIIAETCA HA OJIOK aKKyMYJTHPOBAHUS TEILIA H

TETUIO0OOMEHHHKH BTOPUYHOTO KOHTYPA.

10. Cucrema mo m. 9, OTIMYAIOMA’CI TEM, 4YTO YKAa3aHHBIA TPyOUaTHIN
CTPYKTYPHBI  3JIEMEHT  JOIOJHUTENIBHO  COJIEPXKHUT  TPYOHOE  CpEACTBO,
PAcHOJIOKEHHOE MO0 CYILIECTBY NEPHEHIUKYSIPHO YKAa3aHHOMY TOPHU30HTAJIbHOMY
BHEIIHEMY TPYOuUaTOMy CPEACTBY M PACIONOKEHHOE TIaBHBIM 00Opa3oM B IIEHTPE

YKa3aHHOT'0 TOPHU30HTAJIbHOT'O BHCITHECT O pr6anoro cpcacTna.

11.  Cucrema mo m. 10, oTnmHUaromascs TeM, YTO yKa3aHHOE TPYOHOE CPEeICTBO

HUMEET AJIMHY, COOTBETCTBYIOIIYIO Te0TpaduuIecKOMY PACTIONOKEHHUIO CUCTEMBI.
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12. Cucrema mo mm. 10 u 11, oTnuyaromascs TeM, YTO YKa3aHHOE TPYOHOE
CPEICTBO OOECTIEUMBAET CBOOOJHOE TEPEMENMICHHE OTPAKAIOIMUX TaPEIbYaThIX

CPEICTB.

13. Cucrema o mm. 1 1 9, OTIHYAIOIASACA TEM, UTO YKa3aHHOE IIPUEMHOE CPEACTBO
pacroyio’)keH0 B (PUKCHUPOBAHHOW (POKATBHOH TOYKE YKA3aHHOTO OTPAKAFOIIETO

TapCiIb4aToro CPpcaAcCTBa.

14.  Cucrema mo m. 9, OTIUYAIOIIAACS TE€M, YTO YKA3aHHOE MPHUEMHOE CPEICTBO

ABIISAETCA A0COMFOTHO YEPHBIM TIPUEMHHUKOM.

15. Cucrema no n. 9, oTnuyaromasca TEM, YTO YKa3aHHOE NPHEMHOE CPEACTBO

TJIABHBIM 00Pa3oM sBIsieTcs cepoi ¢ monoi 00010YKOH ¢ IIOKPHITHEM.

16. Cucrema mo m. 9, oTIMYarONIAsACsI TEM, YTO YKa3aHHOE KOPITYCHOE CPEACTBO

umeeT Gopmy Kopiyca B popMe IO CYHIECTBY MPO3PAYHON EMKOCTH.

17.  Cucrema mo m. 9, OTIMYAKOIIASICA TE€M, UTO YKa3aHHOE KOPIIYCHOE CPEICTBO

BBI60pO‘{HO HU3roTOBJICHO U3 CTCKJIA, INIACTUKA U T.II.

18. Cucrema mo m. 9, oTiaMUarOnIascs TEeM, YTO yKa3aHHAs BHYTPEHHsS TpyoOa

XOPOIIO OTIOMPOBAHA ¢ 00PA30BAHUEM 3€PKATIBHOM MTOBEPXHOCTH.

19. Cucrema mo m. 9, omMuarOmascis TEeM, 4YTO JOTOJHUTEIBHO COACPKUT

MHOTOCTIOWHBIH YKPaH I YKa3aHHOW BHYTPEHHEH TPYOBI.

20. Cucrema no n. 19, oTnHuaromascsa TeM, YTO YKa3aHHbBIM MHOTOCIIONHBIN SKpaH

XOpomo OTIHOMHUPOBAH A0 3CPKATbHOTO onecka.

21. Cwucrema mo m. 9, oTnHYarOmascs TEM, YTO YKa3aHHAas BHYTPEHHAA TpyOa
COACPIKHUT YTIOBBIE HM3THOBI /I TPEAOCTABICHUS BO3MOYKHOCTH PACHIMPEHHS HITH

CKaTus:.

22.  CucreMa mo 1. 9, OTIHYAIOIIAACS TEM, YTO YKA3aHHBIM y3€Jl OTPaKAFOIINX

TApCJIOK AOIOJHUTCIIbHO COACPKUT OJAHWH MW HCCKOJBKO JJICKTPOIMPUBOJAOB,
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MPUCTIOCOOJIEHHBIX JIJII  YIPABICHUSA TIEPEMEIIEHUEM YKA3aHHBIX OTPAKAIOIIHAX

TapebYaThIX CPEICTB BOKPYT PA3TUUYHBIX OCEH.

23. Cucrema mo m 9, oTIMYaromiascs TEM, YTO MAOMOIHHUTEIBHO COJEPIKHUT
KPOHINTEHHBI, COCAUHEHHBIE C 3JICKTPONPUBOAAMM MO M. 22, MPU 3TOM YKAa3aHHBIC
KPOHLITEHHBI MPEIOCTABIAIOT ONOPY U1 YKA3aHHBIX OTPAKAIOIIMUX TapelbdyaThixX

CPEICTB.

24.  Cucrema mo nm. 1 u 9, oTMyaromascs TEM, YTO y3€ll OTPAKAIOIMIUX TAPETIOK
COIAEPKHUT CXEMY, VYIPABIKIEMYI0O MHKPOIPOLECCOPOM, TPHCIOCOOIEHHYIO IS
VIPAaBIICHUA YKA3aHHBIMH JJCKTPONPUBOJAMH sl TIEPEMEIIECHUA OTPAKAIOIIHNX
TapENbYaThIX CPEJACTB B COOTBETCTBHH C IMOJOKEHHEM COJIHIIA, TAK YTO COJTHEYHBINA

CBCT NOMaaacT Ha MPUCMHOC CPEACTBO B TCUHCHUC MAKCHMAIBbHOT'O IICPHUOJAa BPCMCHH.

25. CucreMa mo m. 9, OTIHYAIOIIAACS TEM, YTO YKA3aHHBIM y3€ll OTPaKAFOIINX
TApPEIIOK COJIEPIKUT OTOPHBIE TUCKH, PACTIOJIOKEHHBIE BHYTPH TOPH30HTAIBHOTO

BHEIITHETO TPYOYaTOTO CPEACTBA, IS TTOAAEPKKH BHYTPEHHUX TPYO.

26. Cucrema mo mm. 9 w® 25, OoTIHMYAKOMAACA TEM, YTO YKA3aHHBIA Y3€1
OTPAKAKOLIMX TAPEJIOK IOMOJHUTEIBHO COJIEP/KHUT HECKOIBKO TOHKUX ITHCKOB I
NPEOCTABIICHUS OTIOPHI Ul BHYTPEHHUX TPYO, PACIONIOKEHHBIX B TOPU30HTAIBHOM

BHEIITHEM TPYyOUYaTOM CpPEACTBE.

27. Cucrema mo 1. 26, OTIMYAIONIASACA TEM, YTO YKAa3aHHBIM TOHKHH JTUCK
COJIEP’KHAT JIBYHAITPABJICHHBIC 3aMOPHBIC KJIATIAHBI I OOECTICYCHHUS] COXPAHHOCTH
BaKyyMa B TIEPBHYHOM KOHTYpPE B CIy4ae MOBPESKIACHHUA KaKOW-THOO HEOOIbHION

CEKILIMM NEPBUYHOTO KOHTYPA.

28. Cucrema no n. 27, OTIIMYAKOLIASCA TEM, YTO YKAa3aHHBIE 3aMOPHBIE KIIaraHbI

HU3rOTOBJICHBI N3 MAaTCPHUATIOB C HU3KOM TCIIITOMPOBOAHOCTBIO.

29. Cucrema mo nm. 9 wu 25, oTauyaromiasca TeM, YTO YKa3aHHBIA Y3l

OTPpANKAKIHUX TapCIIOK AOMOIHHUTCIBHO COACPKUT CTCPKHCBOC HIIM TIPOBOJIOYHOC
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CPEACTBO s TMPEAOCTABICHHUSA OMOPHI I BHYTPEHHHX TPYO, PACIOJIOKEHHBIX B

TOPU30HTAJIBHOM BHEITHEM TPYOYaTOM CPEJICTBE.

30. Cucrema o 1. 9, OTNIMYAIOIIASsICA TEM, YTO YKA3aHHOE CPEACTBO MHOTOCIOMHOM
U30JIILMHU TEIUIOBOTO U3JTyUEHHS COAEPKUT TOHKUH JIMCT METAlIa, MMEIOIIHUH C1a0yro

TETUIONIPOBOIHOCTH U XOPOIIYIO OTPAXKAEMOCTh, CBEPHYTHIM ¢ 00pa30BaHHEM PYJIOHA.

31.  Cucrema mo m. 30, OTIHYAOIIASACA TEM, YTO YKA3aHHBIA JIUCT METAJIIA XOPOIIIO

OTITOJTMPOBAH JI0 3€PKAJTBHOTO OJIECKA C 00EHX €r0 CTOPOH.

32.  Cucrema mo mn. 30, oTnuyaromascs TEM, YTO YKa3aHHBIA PYJIOH COAEPKHUT
HECKOJIBKO  CJIOEB ~ METAJUIMYECKOTO  JIUCTa, TaK YTO  COOTBETCTBYIOILIHM

MPOMEKYTOK/3a30p TOAAECPIKHBACTCA MEKIY ABYMS CIIOSMH.

33.  Cucrema no m. 32, OTAMYAKOIIAACA TEM, YTO YKa3aHHBIM MPOMEKYTOK paBEH

HECKOJTbKUM MHUKPOHAM HITH OOJIee.

34. Cucrema mo nn. 32 u 33, OTIMYAOIIAACA TEM, YTO YKa3aHHBIA IPOMEKYTOK

MPEAMOYTATENHHO PABEH MPHOIU3UTENBHO 0,5 MM HIJIH OKOJIO TOTO.

35. Cucrema no n. 30, OTVIMYAOIIAACA TEM, YTO YKa3aHHBIM TOHKUHM JIUCT METaJlIa

HMCECT KaK MOKHO MCHBINYIO TOJIIIIHUHY.

36. Cucrema mo mm. 30-32, oTnHYarOmascs TEM, YTO YKa3aHHBIA TOHKHH JIUCT

METAJIIa COJEPIKUT HECKOIBKO BBICTYTIOB B BHJE YTITyOIEeHUH.

37. Cucrema mo mn. 36, OTIMYAKOIIAACA TEM, YTO YKa3aHHbIE BBICTYIIBI

PACTIONOKEHBI HA PACCTOSHHUU APYT OT JAPYTa, PABHOM MPHOMH3UTEIBHO 1 cM.

38. Cucrema mo mm. 30-32, oTMyaromascs TeM, 4To (PaKyJIbTATHBHO COJEPIKHUT

HECKOJIbKO CTCPKHCBBIX CPCACTB, MPOXOJANIHX MPAKTHYICCKH YCPEC3 BCC CJIOU PYJIOHA.

39. Cucrema mo m. 9, OTIMYAIOIIA’ACI TEM, YTO YKa3aHHbIE BHYTPEHHHE TPYOBI

paboTaroT ipu TemriepaTypHoM auanaszone ot 700 mo 1000° KenbpuHa.
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40. Cucrema mo m. 9, ornuyaromascs TEM, 4YTO YKa3aHHOE TOPHU30HTAJIbHOE
BHEIHEE TPyOUaTOE CPEICTBO pabOTaeT B TEMIEPATYpHOM AHANA30HE, PABHOM
npuOmu3uTenbHo b 50° KenbBHHA WM MEHEE OTHOCHTEIBHO TEMIIEPATYPbI

OKpPY’KAIOLIETO BO3IyXa.

4]. Cucrema mo m. 1, OoTIMYAKOMmMAsACAd TEM, YTO JAONOJHHUTEIBHO COACPIKUT
YCTPOMCTBA ISl MPEAOXPAHECHHU CUCTEMBI OT MBLIH, IPU 3TOM YKa3aHHOE YCTPOMCTBO

COJICPIKHUT:

¢unpTpyrOIME CPeACTBA BOKPYT YKA3aHHOTO y3Jla TapesoK, NMPH 3TOM YyKa3aHHbIE
¢GunpTpyIOIIME CPEACTBA Pa3MELICHHI MO CYIIECTBY BEPTUKAIBHO HAa BCEX CTOPOHAX
YKa3aHHBIX Y3JIOB TapeJoOK, TAK YTO OTCYTCTBYIOT MPEMATCTBUA AJIA MOCTYNAOIIETO
COTHEYHOTO W3NMY4YEHHA, B TO BpeMsa Kak OHH J(P(PEKTUBHBI B YIIABIUBAHUH

OOJIBINUHCTBA YaCTHIl IMbLTKU U CHUKCHHUH CKOPOCTH BCTPaA MOYTHU OO0 HYJIA, U

cpeacTBa A HMOHHU3AIlMU BO3AYyXa, PACIIOJTOKCHHBIC Ha YKAa3aHHBIX IO CYIICCTBY

BEPTUKAJIBHBIX TPYOUATHIX OMIOPHBIX CPEACTBAX.

42.  Cwucrema mo 1. 41, oTMHUANOIAsACAd TEM, YTO YyKa3aHHbIE (QUIBTPYIOIIHE

CpeACTBa MMOJIOKUTCIIBHO 3aPA’KCHBI.

43. Cucrema mo mn. 41, ommHMuaromascs TeM, YTO YKa3aHHBIE CPEACTBA I

HOHHU3AWH BO3ayXa COACPKAT HCCKOJIbKO HOHHU3HPYHOIITHUX CTGp)I(HCfI.

44, Cucrema mo m. 1, OTIWYAIOIAACS TEM, YTO JOMOJIHUTENHHO COACPKUT
OYMCTUTEIIPHBIE MEXAHU3MBI, TMPHU 3TOM KAXKIbIH M3 YKA3aHHBIX OYHUCTHTEIHHBIX
MEXAaHU3MOB TIPEIYCMOTPEH B YKAa3aHHOM Y3JI€ TapejoK, NPH 3TOM YKa3aHHBIHA

OYHUCTHTETHHBIM MEXaHHU3M COJCPKUT:

OTHO WA HECKOIIbKO CKPEOKOBBIX CPEACTB, TMPH 3TOM CKPEOKOBOE CPEACTBO

OCHAIICHO OJHUM HUJIK HCCKOJIBKHUMH OYUCTHUTCIIbHBIMHA MaTCpUalaMu, U

OAHO HJIM HCCKOJIbKO JABHIaTCIbHBIX CPCACTB, q)yHKI_[I/IOHaJ'IBHO COCAUHCHHBIX C
YKa3aHHbIMHA Cer6KOBI)IMI/I CpeaACTBaAMH JJIA 3allyCKa YKa3aHHBIX CKpC6KOBBIX

CPEICTB IPH HEOOXOTUMOCTH.
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45.  Cucrema mo m. 44, OTIUYAIOIIASCS TEM, YTO YKa3aHHbIE CKPEOKOBBIE CPEICTBA
(axynbTaTUBHO COJEP’KAT HECKOJBKO HEOOIBINUX OTBEPCTUH NPAKTHYECKH BIOJb

BCEM JJTMHBI CKPEOKOB.

46. Cucrema mo m. 44, oTIMYamOOIAsACI TEM, YTO YKAa3aHHBIM MEXaHHU3M
(aKyIbTaATHBHO COICPIKHUT PYKAaBHBIC CPEACTBA U BO3AyXa, MPH 3TOM yKa3aHHbIC
PYKaBHbIE CpEACTBA IS BO3ayXa (PYHKIIMOHAIBHO TPHKPEIUIEHBI K YKa3aHHBIM
CKpPeOKOBBIM CPEICTBAM, TaK YTO MOJICPKHUBACTCS PETYIHPYEMOE TaBICHHE BO3IyXa

BO BPEMS BPAIECHHUS CKPEOKOBBIX CPEJICTB.

47.  Cucrema 1o 1. 44, OTIIHYAOIIASCSA TEM, YTO YKa3aHHbIE CKPEOKOBBIC CPEACTBA

UMEIOT (POpPMY, COOTBETCTBYIOIIYIO (POPME YKA3aHHBIX TAPENHYATHIX CPEJCTB.

48. Cucrema mo mn. 44, OTIMYAKOIIAACS TEM, YTO JOTMOJHHUTEIBHO COACPXKUT

COJICHOHUAHDBIC KIIAIIaHBI.

49. Cucrema mno m. 44, OTAUMYAIOIIAACA TEM, YTO YKa3aHHBIA OYHCTHUTEIbHBINA

MaTcpuaa COACPKUT MUKPOBOJTOKHHCTYHO TKAHb.

50. Cucrema no m. 1, OTIMYAOIIAAC TEM, YTO (PaKyJIbTATUBHO COAEPIKHUT KOPITYC

IJTSL OXBATa BCETO IEPBUYHOTO KOHTYPA.

51.  Cucrema mo m. 50, OTIHMYAOIIAACS TE€M, YTO YKA3aHHBIA KOPITYC BBIOOPOYHO

HU3TOTOBJICH U3 INTACTHYHOI'O ITOJITUMEPA UITHA TC(i)J'IOHa.

52. Cucrema mo mm. 50 u 51, oTnMyaroniascs TeM, YTO YKa3aHHBIM KOPITyC

SBJIICTCS TJIABHBIM 00PA30M ITPO3PAYHBIM KOPITYCOM.

53.  Cucrema nmo nm. 50-52, ornuyaromascs TEM, YTO YKA3aHHBIA KOPIYC HMEET

HEOOJIBIION HAKJIOH.

54. Cucrema no mnm 50-53, oTnauuaromasics TEM, 4YTO YKa3aHHBIA KOpIyC

rCPpMETHICCKH OXBAaTbIBACT HGpBH‘IHBIfI KOHTYD.

55. Cucrema o 1. 1, OTIMYAOIIASsICS TEM, YTO YKa3aHHBINA OJIOK aKKyMYJTHUPOBAHUA

TETIIa COACPIKHUT:
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MEPBYIO LWJIMHAPUIECKYIO OCHOBHYIO YacTh;

BTOPYIO IIMJIMHAPHUYECKYI0 OCHOBHYIO YacTh OOJIBIIETO pa3Mepa, 4YeM YKa3aHHas
nepBas  IWIMHAPHYECKAas OCHOBHAas 4acTh, IIPH OTOM YKa3aHHas BTOpasd
OWIMHAPUYECKAs OCHOBHAas 4YacTh IIO CYINECTBY KOHLUEHTPHYECKH OXBAThIBACT
YKa3aHHYI0 TIEPBYI0 LWIMHAPUYECKYID OCHOBHYIO YacTh, MPU 3TOM MEXKIY HUMHU

0CTACTCA 3aJaHHOC IMPOCTPAHCTBO,

HECKOJIBKO TPYOHBIX CPEACTB, KAXKAOE W3 KOTOPBIX COEAMHEHO JAPYr C APYroM
MOCPEACTBOM PEOPHUCTHIX CPEACTB, MPH FTOM YKa3aHHBIE HECKOJIBKO TPYOHBIX CPEJICTB
PAaCIMONOKEHBI BHYTPU YKA3aHHOW MEPBOW LIMJIMHAPUYECKOW OCHOBHOM YaCTH TAKHUM
o0pa3om, 4TO0 00pa3yeTcs MHOKECTBO CETMEHTOB C HCIOJB30BAHHEM YKA3aHHBIX

PEOPHUCTBIX CPEACTB I BMEIIEHHUS CPEIbl AKKYMYITHPOBAHUS TETIIIA.

56. Cucrema mo 1 55, ommuaromascs TEeM, YTO YKa3aHHBIA  OIIOK
AKKyMYJTHUPOBAaHHUS TeIla JIOTOJHHUTEIBHO COJEPKUT  BBICOKOTEMIIEPATYPHYIO
M30JALMIO B MPOCTPAHCTBE MEKAY YKAa3aHHBIMH TIEPBOM M BTOPOH LIMITHHIAPHIECKAMHU

OCHOBHbBIMH YaCTsiAMH.

57. Cucrema mno 1. 55, ommyaromascs TeM, 4YTO YyKasaHHas cpena
AKKyMYJIMPOBaHHUsA TEIIa B OJNOKE AKKYMYJIHPOBAHUS TEIUIA SBIIETCA TJIABHBIM

00pa30M MECKOM.

58. Cucrema mo m 55, ommuaromascs TEeM, YTO YKa3aHHBIA  OJIOK
AKKyMYJTHPOBAHHs TEIUIA UMEET MHEPTHBIC Ta3bl, TAKAE KaK aprOH WM TEIWH, I

CHIDKECHHS BEPOSITHOCTH OKUCJICHHS TPYOHBIX CPEJICTB.

59. Cwucrema mo m 55, ommHuaromascs TeM, YTO YKa3aHHBIA  OIIOK

AKKyMYJTHPOBAHHSA TETUIA COJAEPKUT METAITHIECKHE TPYOHBIE CPEICTBA.

60. Cucrema mo m 55, ommHuaromasca TEM, YTO YKa3aHHBIA  OIIOK

AKKyMYJTHPOBAHHA TETUIA TIPHCIIOCOOIIEH UTA paOOTHI TPH aTMOC(HEPHOM TABIICHHH.
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61. Cucrema mo m 55, ommHUaromascs TEM, YTO YKa3aHHBIA OJIOK
AKKyMYJIHPOBAHUS TeTUIa (PaKyIbTATHBHO MPUCIIOCOONEH ISl pa0OTHI TIOJT JABICHHEM,

KOTOPOC HCMHOTO HHXKC aTMOC(bepHOFO JaBJICHH.

62. Cucrema mo 1 55, ommyaromascs TEM, YTO YKa3aHHBIA  OJIOK
AKKyMYJTUPOBAHUS TEIIA JOTIOTHHTEIBHO COACPKUT H30JISAIMI0O HA CBOWX BEPXHEH U

HIWKHEN CTOPOHAX.

63. Cucrema mo m 1, oTIMYaromIascs TEM, YTO MAOMOJHHUTEIBHO COJEPIKHUT

HEOOJTBIION OJIOK aKKyMYJTUPOBAHHUS TEILIA.

64. Cucrema mo 1. 63, OTIWUYAOIMIAACS TE€M, YTO YKA3aHHBIH HEOOBIION OJIOK
AKKYMYJIHPOBAHUS TEIJIA W3TOTOBJICH W3 CIUIONIHOTO I[HIMHIPA W3 JKeNe3a/MATKOU

CTaJIn.

65. Cucrema mo 1 63, omTHUaOmIaica TEM, YTO YKa3aHHBIA  OIIOK
AKKyMYJTHPOBAHU TEIIA UMEET BHICOKOTEMIIEPATYPHYIO U30JIALMIO HA CBOEH BEPXHEN

YaCTH B OOKOBBIX CTOPOHAX.

66. Cucrema mo 1. 63, omHMualOmiascs TEM, YTO YKa3aHHBIA  OIJIOK
AKKyMYJTUPOBaHUs  TeIJla  HUMEET  MOJOCTb,  3ANOJHEHHYKD  BOJOKHUCTOH

BBICOKOTEMIIEPATYPHOU M30JILUEN AJI H30JSIUN HIJKHEH YacTH.

67. Cucrema mo m. 66, OTIHYAIOIMIAACS TEM, YTO YKa3aHHAs TMOJOCTh HAXOIUTCS

MO/, IABJIEHHUEM.

68. Cucrema mo m. 63, OTIMYAKOINAACS TEM, UYTO COJEPIKUT KEJIE3HYIO/CTATBHYIO

CEep/ALIEBUHY.

69.  VYcTaHOBKa reHEPUPOBAHUA 3JIEKTPOSHEPTHMHM U aKKYMYJIHUPOBAHUS TEIia, NPH
3TOM YKa3aHHAas SHEPTHA TE€HEPUPYETCS M3 CONHEYHOW SHEPTHH, TIPU 3TOM YKa3aHHAas

YCTAHOBKA COJIEP’KUT cUCTEMY Mo Tt 1-68.
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70.  VYcraHoBka mo m. 69, OTIMYAOIIAACA TEM, YTO JAOMOTHUTENBHO COACPKUT
JATYUKH TEMIIEPATYPHI, TEIUIOBbIC MATYWKW, JMATYUKA BHOpAIMH H T.OL. A

OTCJIE’KUBAHUS IFOOOU MPoOIeMbI B paboTe cucTeMsbl 1o . 1 — 68.

71.  VY3en oTpaxaroomMX TAapeNoOK A UCMOIb30BAHUA B YCTAHOBKE T'€HEPUPOBAHHUA

COJIHEYHOM 3HEPTUH, IIPU 3TOM YKA3aHHBIN y3€J1 COEPIKUT:

HECKOJIBKO Tapeab4aTblX CPEACTB, IIPH 3TOM KaKJO€ YKAa3aHHOE Tapenbdaroe
CPEACTBO TOAJNEPIKUBACTCS OAHUM HWIIH HECKOJBKAMH TPYOUaTBIMH CTPYKTYPHBIMHA

3J€MEHTAMH,
YKa3aHHbIE CTPYKTYPHBIE 3JIEMEHTHI COJEPIKAT:

ABa pr6anHX OMOPHBIX CPCACTBA, PACIIOIOKCHHBIX IO CYHICCTBY BCPTHKAIBHO H
PACIOMOKCHHBIX Ha PACCTOAHHU APYT OT Jpyra, TaK 4YTO YKa3aHHOC Tapeab4aTocC
CPpCACTBO BBITTOJIHCHO C BO3MOXKHOCTBHIO NEPCMCIICHUA B COOTBCTCTBHUH C IMOJTOKCHUEM

COJIHIIA; YKA3aHHOE TPyOUYaTOE OTIOPHOE CPENCTBO ABIAETCS MO CYIIECTBY TOJBIM;

Apyroe TpyO4yaToe CpPEACTBO, VACP/KHMBAIOIIEECS IO CYHIECTBY TOPHU30HTAIBHO
IJIaBHBIM 00pa3oM ¢ 00OMX €ro KOHIIOB MOCPEICTBOM YKA3aHHBIX JABYX TPyOYaThIX

OIIOPHBIX CPEACTB,

MPHA 3TOM YKa3aHHOE TOPU3OHTAIFHOE BHEITHEE TPyOUATOE CPEACTBO COMEPIKHT JBA
BHYTPEHHHX TPYOHBIX CPEJICTBA, TEPMETHYECKH PACTIONIOKEHHBIX BHYTPH YKA3aHHOTO
TOPHU30HTAIBHOTO TPYOYATOTO CPEACTBA M COCAMHEHHBIX C TPHEMHBIM CPEICTBOM,
PacTOIOKEHHBIM BHYTPH IO CYIIECTBY MPO3PAYHOr0 KOPITYCHOTO CPEACTBA, IIPH 3TOM
VKa3aHHOE TMPHEMHOE CPEACTBO TIEPMETHYECKH 3alIMIIEHO BHYTPU YKA3aHHOTO
KOPITyCHOTO CPEJCTBA M MPUCTIOCOOICHO AJIS TTOTyYE€HHUS W TIOTJIOMICHHS TTPAKTHYECKA

BCCTO COJTHCYHOTO CBCTA, OTPA)KCHHOT'O YKa3aHHbIMU TAPCIbYaTbIMU CPECACTBAMU,

MPU O3TOM YKA3aHHbIE BHYTPEHHHWE TPYOHBIE CPEACTBA HWMEIOT CIEIHAIBHO
CKOHCTPYHPOBAHHOE CPEICTBO MHOTOCIOMHON BAKYYMHOW H30JALMM IO BCEH JIMHE U

BOKPYI BaKyyMHOT'O HPOCTPAaHCTBA, AOCTYIIHOTO MEXJY BHEINHEH IIOBEPXHOCTBIO
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VKa3aHHBIX BHYTPEHHHX TPYOHBIX CPEICTB M BHYTPEHHEH TOBEPXHOCTHIO

TOPU30HTAIBHOTO BHEIIHETO TPYOUaTOro CPEACTBa, U

IpU 3TOM YKa3aHHOE BHYTPEHHEE TPYOHOE CPEACTBO ONpeAeiseT MNpOXoJ I
NPOTEKAHHUA HHEPTHOTO Tras3a Uil TEUYECHHA 4epe3 YKa3aHHOE IPUEMHOE CPEICTBO,
CIIEIOBATENIBHO, OCYIIECTBIIASA OTBOJ TEIIa, COOPAHHOTO HAa MPHEMHOM CpPEJCTBE, Ha
BHYTPEHHEE TPYOHOE CPEACTBO CIEAYIOLIETO TAPENHYATOTO CPEACTBA Y3Ia 10 TEX TOp,
MOKAa YKAa3aHHBIA HMHEPTHBIM Ta3 HE JOCTUTHET HEOOXOOUMOW TEMIIEPATyphl, TPH
KOTOPOM  YKa3aHHBIH WHEPTHBIM TOPSIYMA Ta3  HaMpaBlsgeTcs Ha  OIIOK

AKKYMYJIIHPOBAaHHA TCIUIA U TEII000OMEHHUKH BTOPHUYHOTO KOHTYpA.

72.  Vsen mo m. 71, OTIMYAIONIMHCA TEM, YTO YKA3aHHOE TapeibdyaToe CPEJICTBO

HUMEET TI0 CYIECTBY MapadoImIecKyro hopmy.

73.  VY3en mo m. 71, OTIMYAKOIIUKCA TE€M, YTO YKA3aHHOE TapelibyaToe CPEACTBO

(axyTpTaTHBHO UMEET IO CYIIECTBY KBAIPATHYIO (POpMY.

74.  V3en mo m. 73, OTAMYAIOIIUKCA TEM, YTO YKA3aHHOE TapeiibyaToe CPEACTBO
COAECPKUT HECKOJBKO THOKMX CBEMHBIX YacTeW A yiaydmeHus 3(pQexkTHBHOCTH

Hp606p330BaHI/IH TCIJIa B DJICKTPUYICCTBO.

75.  VY3zen mo m. 71, OTNIMYAIOIIUKCSA TE€M, YTO YKA3aHHOE TapelibyaToe CPEACTBO
ABJILKICTCA KOMIIO3UTHBIM JIUCTOM, COACPKAIMUM TOHKYHO TJIaAKYyH0 ITOBCPXHOCTD,
W3TOTOBJICHHYIO M3 MOJIMMEpPA WM APYrOro Marepuaja, U OTOPHBIA METAJTUYeCKUM

JUCT AJIA IMTPOYHOCTH.

76.  Vzen mo m. 75, OTNMYAOUIMHCA TEM, YTO YKa3aHHBIM JHCT C TJIAAKOW
MOBEPXHOCTHIO COAEPKHUT TMOKPHITHE TIEPETHEH CTOPOHBI M3 cepedpa TN ATFOMHHHS,

3aAMMUIICHHOC TOHKHUM IMOKPBITHECM M3 JTHOKCHUIA KPCMHUA.

77.  Y3enm mo m. 75, OTIIMYAOMIHNACA TeM, YTO (POPMHUPOBAHWE YKA3aHHOTO JIMCTA
BBIIIOJIHEHO  MOCPEACTBOM  IPOLECCOB, TAaKUMX KAaK INTAMIOBKA, BAaKyyMHOE

¢hopMOBaHUE U T.II.
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78. V3zen mo m. 71, OTIHMYANOIUNCA TEM, YTO YKa3aHHOE TapeiibyaToe CPEACTBO
UMEET CBOX (PUKCHUPOBAHHYIO (DOKAIBHYIO TOYKY, PACIONIOKEHHYIO HA PAcCTOSHUHU,
PaBHOM HJIM MEHEE OJHOM YETBEPTOM JUAMETPA TapeIb4aTOro CPEACTBA, OT LIEHTpPA

TapEJIKH.

79.  VY3enm mo m. 71, OTIIMYAOIMUICS TEM, YTO YKA3aHHBIM TPYyOUaThIH CTPYKTYPHBIN
3JIEMEHT JOTIOTHUTENIFHO COAEPIKHUT TPYOHOE CPEACTBO, PACMIONOKEHHOE IO CYIIECTBY
MEPIIEHANKYIISIPHO YKa3aHHOMY TOPH30HTAIBHOMY BHEITHEMY TPyOYaTOMY CPEACTBY
U PACHOJOKEHHOE TJIaBHBIM 00pa3oM B IIEHTPE VYKA3aHHOTO TOPHU30HTAIBHOTO

BHEIIHETO TPYyOUaTOTO CPEACTBA.

80. Vsen mo m. 79, OTIHYAOMIMKCS TEM, YTO YKAa3aHHOE TPYOHOE CPEIACTBO UMEET

JUTHHY, COOTBETCTBYIOIIYIO T€OTPaQUIECKOMY PACIIOIOKEHUIO CHCTEMBI.

81. Vzen mo mm. 79 u 80, OTIMYAOIMUNCS TEM, YTO YKa3aHHOE TPyOHOE CPEICTBO

00ecTieunBaeT CBOOOTHOE TIEPEMEIIEHUE OTPAYKAIOLINX TAPEIIbYATHIX CPEJICTB.

82.  Vsen mo m. 71, oTIMYarOOIMICA TEM, 4YTO YKa3aHHOE NPHEMHOE CPEACTBO
pacmoyioKeHO B (PUKCUPOBAHHOM (POKANIBHOM TOYKE YKa3aHHOTO OTPAXKAIOIIETO

TapeIb4yaToro CPpCaACTBA.

83. Vszen mo m. 71, oTAMuArOmMHCA TEM, UYTO YKa3aHHOE NPHUEMHOE CPEJICTBO

ABIISIETCA A0COTFOTHO YEPHBIM PUEMHHUKOM.

84. Vsenm mo m. 71, OTIMYAOIMMHCA TEM, YTO YKA3aHHOE MPUEMHOE CPEACTBO

TJIABHBIM 00Pa3oM sBIsieTcs cepoi ¢ monoi 000710YKOH ¢ IIOKPHITHEM.

85. Vzenmo m. 71, OTMHYAIOLIMICA TEM, YTO YKa3aHHASA BHYTPEHHAA TPyOa XOpOIIo

OTITOJTUPOBAHA C 0OPA30BAHUEM 3€PKATBHON TIOBEPXHOCTH.

86. VYzen mo m. 71, oTIMYarOUIMICA TEM, YTO JOTOJHUTEIIBHO COJIEPIKHUT

MHOTOCJIOMHBIN 3KPaH OT TEILNIOBOTO W3IIYYCHUA JJIA 3aIIMUTHI YKA3aHHOU BHYTPEHHEH

TPyOBI.
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87.  Vsen no m. 86, OTIMYAKOIIUICS TEM, YTO YKa3aHHBI MHOTOCIOMHBIN 3KpaH OT

TCTUIOBOT'O U3JIYUCHHUA XOPOMIO OTIIOIMPOBAH N0 3CPKAIBHOTO onecka.

88. Vzem mo m. 71, omiMuaromuics TEM, YTO YyKa3aHHAs BHYTPEHHAA TpyOa
COAEPIKUT YTJIIOBBIE W3THOBI TSI MPEJOCTABIICHUSA BO3MOKHOCTH PACIIUPEHUS HIIH

CKaTu.

89.  V3enm mo m. 68, OTIHYAIOMIHICS TEM, YTO JOMOJTHUTEIBHO COACPKUT OJUH HITH
HECKOJIBKO JJICKTPOIPUBOJIOB, TPUCITOCOOICHHBIX IS YIPABJICHHUS TEPEMETICHHEM

YKa3aHHBIX OTPAKAKOIIHUX TAPEIbYaThIX CPEACTB BOKPYT Pa3IMYHBIX OCEH.

90. Vzen mo m 71, OTNMYAIOIIUWCA TEM, 4YTO JOMOJHHUTEIBHO COACPIKUT
KPOHUITEHHBI, COCIMHEHHBIE C JNEKTPONPHBOJAMM IO II. 89, mpH 3TOM yKa3aHHBIE
KPOHIITENHBI MPEJOCTABIAIOT ONOPY Ul YKAa3aHHBIX OTPAKAKOIIUX TapeiIbyaThIX

CpPEACTB.

91l. Vsen mo m. 71, OTIIMYAOIMICS TEM, YTO COJEPIKHUT CXEMY, YIPABIAEMYIO
MHUKpPOIIPOLIECCOPOM,  TIPUCIOCOOJIEHHYIO Al YNpaBlI€HHA  YKA3aHHBIMU
JNEKTPONPUBOJAMU Ui IEPEMEINEHUS OTPAKAOIIMX TApPENbYaThIX CPEACTB B
COOTBETCTBHH C IIOJIOKEHHEM COJIHIA, TAK YTO COJIHEYHBIM CBET IIOMAJacT Ha

MPUECMHOC CPEACTBO B TCUCHHUC MAKCUMAJIBbHOTO ICPUOJa BPECMCHH.

92. Vzen mo m. 71, OTIMYAIOIIUKCA TEM, YTO COJEP’KUT OIOPHBIE JHUCKH,

PAcCIONIOKEHHbIE BHYTPH TOPHU30HTAJIBHOTO BHEIIHETO TPYO4YaTOTO CPENCTBa, I

MOIICP’KKH BHYTPEHHHX TPYO.

93.  Vzenmo nm. 71 u 92, oTIMYarONIUICS TEM, YTO YKA3aHHBIN y3€J OTPa’KAIOIIUX
TapeJIOK JIOTIOTHUTENBHO COACPKUT HECKONBKO TOHKHX AUCKOB IS TIPEAOCTABIICHUS
OTIOPBI JUIA BHYTPEHHUX TPYO, PpACMOJOKEHHBIX B TOPHU3OHTAIHHOM BHEIITHEM

TPyOUYaTOM CpPEICTBE.

94.  Vzen mo m. 93, OTIHYAOIIUICS TEM, YTO YKA3aHHBIM TOHKHH JAUCK COAEPKHUT

ABYHAIIPABJICHHBIC 3aITOPHBIC KllaIllaHbl IJIsA oOecrneYeHHs COXPaHHOCTH BAaKyyMa B
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NMEPBUYHOM KOHTYpE B CiIy4ae TOBPEKICHHUSA KaKOH-ITHOO HEOOIBIION CEKIMU

MEPBUYHOTO KOHTYpA.

95.  Vsen mo m 94, oTnHMuarOIuUHCA TEM, YTO YKAa3aHHBIC 3alOpPHBIC KilamaHbl

HU3roTOBJICHBI U3 MATCPHAJIOB C HHU3KOU TCILTOITPOBOAHOCTDBIO.

96. V3zen mo m. 71, OTNMYAIOIIUHACA TEM, UTO JOIMOJHHTEIBHO COACPKUT
CTEP)KHEBOEC WIIA TIPOBOJIOYHOE CPEACTBO JUIA TPEAOCTABICHHUS OMOPHI IS
BHYTPEHHUX TPYO, PACTMOJOKEHHBIX B TOPHU3OHTAIIBHOM BHENIHEM TPyOYaTOM

CpEICTBE.

97. Vsen mo m. 71, OTIMYAOTIMICI TEM, YTO YKA3aHHOE CPEACTBO MHOTOCIOMHOM
W30JISIIIAHN TETUTOBOTO U3ITyYEHHUS COACPKUT TOHKUH JIUCT METAJIIa, HMEIOTIHHA CITA0YIO

TETUTOTIPOBOAHOCTD M XOPOLIYIO OTPA’KAEMOCTh, CBEPHYTHIN ¢ 00pa30BaAHHEM PYIIOHA.

08. Vsen mo m. 97, oTIHMYAIOIIUICA TEM, YTO YKa3aHHBIA JIMCT METalIa XOPOLIO

OTHOJIUPOBAH OO0 3CPKAJIBHOTO OJecka.

99.  Vszen mo m. 97, OTIMYAIOINUICA TEM, YTO YKa3aHHBIA PYJIOH COACPKHUT
HECKOJIBKO ~ CJIOEB  METAJUIMYECKOTO  JIMCTa, TaK 4YTO  COOTBETCTBYIOINUM

MPOMEKYTOK/3a30p MOJACPIKUBACTCA MEKIY ABYMS CIOSMHU.

100. Vzen mo m 99, oTMMYarOmIMIC TEM, UYTO YyKa3aHHBIA TPOMEXKYTOK PaBEH

HECKOJIbKHM MHUKpPOHAM HITH OOJIee.

101. V3en mo mm. 99 m 100, oTnuyaroniuiicss TeM, YTO YKa3aHHBIH MPOMEKYTOK

MPEANOYTHTEIHHO PABEH MPHOTH3UTETBHO 0,5 MM HJIH OKOJIO TOTO.

102. Vzen mo m. 97, OTIMYAOIIMNCA TE€M, YTO yYKa3aHHbIA TOHKHM JIUCT METANIa

HUMCCT KaK MOKHO MCHBIITYIO TOJIIIIHHY.

103. Vzen mo mm. 97-99, oTnuyaromuica TEM, 4YTO JOTOJIHUTEIBHO COJAEPKHUT

HCCKOJIbKO CTCPIKHCBBIX CPEACTB, MPOXOAAINNX IMMPAKTHYICCKH YCPC3 BCC CJIOH PYIIOHA.

104. Vzem mo m. 71, OTIWYAOIIUKCI TEM, YTO YKa3aHHbIE BHYTPEHHHE TPYOBI

paboTaroT ipu TemrnepatypHoM auanaszone ot 700 mo 1000° Kenbpuna.
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105. V3en mo m. 71, oTnuyaroniuiicsa T€M, YTO YKa3aHHOE FOPU30HTAIBHOE BHEIIHEE
>

TpyOuaToe CpeAcTBO  paboTaeT B  TEMIEPATYPHOM  JHMAMa30HE, PaBHOM

npuomusuTensHo Jmmb 50° KenbBUHA WM MEHEE OTHOCHUTEIBHO TEMIIEPATYPbI

OKPY’KAIOILIETO BO3AYXa.
106. Kopmyc ams oxata cucteMbl o . 1-68.

107. Kopnyc mo m. 106, OTIMYAIOIMICA TEM, YTO BBIOOPOYHO H3TOTOBIIEH W3

IJTACTUYHOTO TOJIUMEPA WM Te(poHa.

108. Kopmyc mo mm. 106 u 107, OTAMYArONIMHCA TEM, YTO SBIAECTCA TJABHBIM

00pa3oM MPO3PAYHBIM KOPITYCOM.

109. Kopnyc mo mm. 106-108, oTIHYAIOMUANCS TEM, YTO UMEET HEOOIBIION HAKIOH

OTHOCHTEIBHO TOPU30HTAIIH.
110. bBnok akKyMyJHPOBaHUA TEILJIA COACPIKHUT:

NEPBYI0 LIMIMHAPUYECKYIO OCHOBHYIO 4acTh WM JIOOYIO APYIYI0 OCHOBHYIO 4acTb

COOTBETCTBYIOIIEH (POPMBIL;

BTOPYIO IMIMHIPHIECKYI0 OCHOBHYIO YacTh WJIM JIOOYIO JPYTYI0 OCHOBHYIO YacCTh
COOTBETCTBYIOIIEH (opmMbl  OONBINETO  pa3Mepa, YEM yKa3aHHAs  IepBas
IWIHHAPHYECKAss OCHOBHAS YacTh, NPH 3TOM YKa3aHHAS BTOpPAs IHIHHAPHYECKAS
OCHOBHAs 4acTh MO CYHIECTBY KOHIEHTPUYECKH OXBATHIBAECT YKA3aHHYIO TIEPBYIO
HUTHHAPWIECKYI0O OCHOBHYIO YacTh, NPU 3TOM MEXAY HHMH OCTaeTC 3aJaHHOE

NPOCTPAHCTBO;

HECKOJIBKO TPYOHBIX CPEACTB, KAXKAOE W3 KOTOPBIX COEAMHEHO JAPYr C JIPYyroM
MOCPEACTBOM PEOPHUCTHIX CPEACTB, MPH ITOM YKa3aHHBIE HECKOJIBKO TPYOHBIX CPEJICTB
PACIONOKEHBI BHYTPU YKA3aHHOW NMEPBOW LIWIMHAPUYECKOW OCHOBHOM YaCTH TAKHUM
0o0pa3oM, 4YTO 00pa3yeTcs MHOKECTBO CETMEHTOB C HCITOJIb30BAHHEM YKa3aHHBIX

PEOPHUCTHIX CPEACTB TSl BMEIIEHHS CPEIbI AKKYMYTHPOBAHHS TETLIA.
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111. bnox axkkymynupoBanua Tteria no 1. 110, ommMyaromuics TeM, 4YTO
JOIIOJIHUTEIBHO COJEP/KUT BBICOKOTEMIIEPATYPHYIO H30JMILHIO B IPOCTPAHCTBE

MCKAY YKa3aHHbIMHU HepBOﬁ H BTOpOfI MUTHHAPHYICCKUMHU OCHOBHBIMHA YaCTAMMU.

112. bnok akkyMmymnupoBaHHA Teria mo m. 110, oTIuYaromuics TeM, YT0 YKa3aHHas
cpena akKyMYJIHPOBAaHHUS TEIUIA B OJIOKE aKKYMYJIMPOBAHUSA TEIUIA SBIAETCS TIIaBHBIM

00pa3oM MeCKOM.

113. bnok akkymynupoBaHusa Teria mo 1. 110, OTIWYArOIMUNACA TEM, YTO HUMEET
WHEPTHBIC Ta3bl, TAKAE KAK APTOH WU TEIUM, JI1 CHWKEHUSA BEPOSTHOCTH OKUCJICHUSA

TPYOHBIX CPE/ICTB.

114. bnok akkymynupoBaHus Temia no m. 110, oTnHyaromuics TeM, YTO COJIEPKUT

METAJUTHYECKHE TPYOHBIE CPEACTBA.

115. bnokx akkymynupoBanua Tera no 1. 110, oTiuuyaromwuiics TeM, YTO

MIPUCTIOCOOJIEH /711 PA0OTHI TTPH ATMOC(EPHOM TABICHUH.

116. bnox akkymynupoBaHua Temna no 1. 110, oTiuuaromwuiics TeM, YTO
(axynbpTaTUBHO MPUCTIOCOONEH A paOOTHI MO/ JABJICHHUEM, KOTOPOE HEMHOTO HIDKE

aTMOc(hepHOTO JaBIICHUS.

117. bnox akkymynupoBaHua Termna no 1. 110, oTiMuaromwmiics TeM, 4YTO

JOTIOTHUTEIFHO COACPIKUT M30JISIIIHIO HA CBOMX BEPXHEH M HIKHEH CTOPOHAX.
118. Hebompmioi OJI0K aKKyMyTHPOBAHHUS TEILIA.

119. Hebonpmol ONOK aKKyMyJTUpOBaHHA Terua mo m. 118, oTmuyarormuiicss Tem,

YTO U3roTOBJICH U3 CINTOITHOTO HNUIIMHAPA U3 KCIJIC3A.

120. bnok akkymynaupoBaHusA Teryia mo 1. 118, oTauvaroImuics TeM, 4YTO HUMEET

BBICOKOTEMITEPATYPHYIO U3O0JISAIIHIO HA CBOCH BEPXHEW 4aCTH M OOKOBBIX CTOPOHAX.

121. bnok akkymMynupoBaHMs Tera mo m. 118, oTnuyarommiicss TeM, 4TO HMEET
MOJIOCTh, 3alOJHEHHYK) BOJIOKHHCTOM BBICOKOTEMIEPATYPHOM H30JALMEN I

U301 HIDKHEH YaCTH.
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122. bnok akkyMyIupOBaHMA TeIuia 1o m. 121, oTnHyaronuiics TeM, YTo yKa3aHHas

IIOJIO0CTD HAXOAHUTCA IO AAaBJICHHCM.

123.  bnok akkyMynupoBaHuA Teria mo 1. 118, oTnuyaromuiics TeM, YTO COACPKUT

KEJIE3HYI0/CTaTIbHYIO CEPALIEBUHY.

124. Cucrema mo nm. 1-9, oTnuyaromascsa TeM, 4To (paKyJIbTATHBHO UMEET PYYHOE

YIIPaBJICHHE.

125. Cucrema mo mn. 44, OTAMYAOIIASACA TEM, YTO YKA3aHHOE OYHUCTHUTEIIbHOE

YCTPOMCTBO MUCTIOJIB30BAHO I CYXOW OYMCTKH OTPAKAKOIIEH TOBEPXHOCTH TAPEIIKH.

126. Cucrema mo mm. 1-9, oTnuyaromiascs TeM, YTO YKa3aHHBIE Y3IIbl TapesioK
PacCTIONIOKEHBI TAKAM 00pPa30M, YTOOBI HAXOJHMTHCS HA COOTBETCTBYIOMICH BBICOTE OT
3eMJIM JJI1 TPEJOCTABIIEHHA AOCTYNAa K y3JaM MW JPYTHMM €€ 4YacTAM BO BpeMs

0OCTY>KUBaHU.

127. VYcranoBka mo mm. 69 u 70, oTaMYaromiasca TEM, YTO HECKOJIBKO Y3JIOB
oTpaxkaromux Tapenok mo nm. 71 — 105 coemuHeHsl npyr ¢ Apyrom mnocpeacTBOM

BHYTPEHHUX TPYOHBIX CPECTB.

128. Cuctema mo m. 9, OTIMYAIOMIAACA TEM, YTO YKa3aHHBIE TPyOUaThIE OTOPHBIE
CpencTBa COAEp)KAT TPYOHBIE CPEACTBA, TJABHBIM 00pa3oM KOHIEHTPUYECKH
PAcCIIONIO’KEHHBIE BHYTPH YKAa3aHHBIX TPYOUATHIX CPEICTB, IPHU 3TOM YKAa3aHHbIE TPYOBI
MPUCTIOCOOIIEHBI IS 00ECTICYEHHS BO3MOKHOCTH TIPOXOMKACHHS TOPIYEH BOABI Yepes3
TpyO4aThle OMOPHBIE CPEACTBA, OOECHEYMBAas PacceMBaHHUE H30BITOUYHOTO TEINa H
MOJACPIKUBAs TEMIIEPATYPY BO3MyXa BOKPYT TapellOK BBHIIIE TOYKH KOHACHCAIIUH

BOJIBI.

129. Cucrema mo m. 128, oTnuyaromascs TeM, YTO YKa3aHHbIE TPYOHBIE CPEICTBA
COEIMHEHBI TIOCTIEIOBATENBHO I 00ECTIEUeHNI BO3MOKHOCTH NPOTEKAHHSA TOPIYEH

BOJIBI OT O/THOTO TPYO4aTOTO OMOPHOTO CPEACTBA K IPYTOMY.

130. V3enm mo m. 71, OTAMYAIOIMUICA TEM, YTO YKa3aHHbIE TPyOdaThle OTOPHBIE

CpeAcTBa coOAEp)KaT TPYOHBIE CPEACTBA, TJIABHBIM OOpa30M KOHLEHTPUYECKH
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PAcCIIONIO’KEHHBIE BHYTPH YKAa3aHHBIX TPYOUATHIX CPENCTB, IPU 3TOM YKAa3aHHbIE TPYOBI
NPUCTIOCOOTIEHBI TSI 00ECTIEYEHUA BO3MOKHOCTH MPOXOKACHUA TOPAYEH BOABI YEpe3
TpyO4aTble OMOPHBIE CPEACTBA, OOECHEYMBAs PACCEHBAHUE HM30BITOUHOIO TEIIa U
MOAJIEP’KUBAs TEMIIEPATYpy BO34yXa BOKPYT TapeloK BBIIMIE TOYKH KOHICHCALUU

BOJbI.

131. Cucrema [Isi TEHEPUPOBAHUS W AKKYMYJIHMPOBAaHUA SJEKTPOSHEPTHH, T
YKa3aHHAasi SHEPTUS TEHEPUPYETCS U3 COTHEYHOM SHEPTHH, KaK MO CYLIECTBY OMHCAHO
B HACTOSAMIEH 3aiBKEC W NPOWDIIOCTPUPOBAHO IOCPEACTBOM  INPHIJIATaeMBIX

rpadHUeCKUX MaTEPHATIOB.

132.  VYcraHOBKa reHEPUPOBAHUA 3JIEKTPOIHEPTHH U aKKYMYJIUPOBAHMS TEIa, NPHU
3TOM YKa3aHHas 3HEPTHA TE€HEPUPYETCS M3 COJTHEYHOM DHEPTHM, KaK IO CYLIECTBY
OMMCAHO B HACTOSINEH 3aABKE M IPOWIIIOCTPUPOBAHO IOCPEACTBOM MPHIIATAEMBIX

rpadHUeCcKUX MaTEPHATIOB.

133.  V3en oTpakarOmMX TapeNOK AJS UCIOJb30BaHHA B YCTAHOBKE T€HEPUPOBAHMA
COTHEYHOW DSHEPTHUH, KAaK M0 CYIMECTBY ONHUCAHO B HACTOAINECH 3aiBKE U

NPOWLTIOCTPUPOBAHO MOCPEACTBOM MPHUIIATAEMBIX IPaUIECKUX MATEPHAIIOB.

134. Kopmyc, kak 10 CyIIECTBY ONHCAHO B  HACTOAMIEH 3aiBKE W

NPOMJUTIOCTPHUPOBAHO ITOCPEACTBOM IPUIIATa€MbIX rpa)UIECKUX MaTEPHATIOB.

135. bBnok akkymMyJIUpOBaHHMA TEIUIa, KaK MO CYIIECTBY OIMUCAHO B HACTOAIIEH
3a9BKE W TNPOWUIFOCTPHPOBAHO  TOCPEACTBOM  TMPHIIATAEMBIX  TPadU4eCKUX

MAaTepHaoB.

136. HebGonpmol OMOK aKKyMyJIHPOBAaHHS TEIIa, KaK IO CYMIECTBY OIMMCAHO B
HACTOAIIEH 3a8BKE W MPOULUTFOCTPUPOBAHO TTOCPEACTBOM MPHUIIATAEMBIX TPAPUUECKUX

MaTepHaoB.
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