TennoobmenHbim annapatam TTAK 30 ner,
Q BOMPOCHI Y CNELUANUCTOB HE UCCAKALOT.

[NMOMOTIYT J11 BEBMHAPbI?
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KnioueBble cnoBa: TennoodbmeHHbIri annapat TTAU, TennooObMeHHMK, pekynepaTop TEN0Tbl BEHTUNS-

LIMOHHOI O BO3AyXa

Tennoo6bmeHHble annapaTbl TTAU (puc. 1) 6binm pas-
paboTaHbl cpady nocne pacnaga Cosetckoro Coto3a
Ha 6a3e onbiTa U HAy4YHO-TEXHONOMMYECKUX HAapPaboToK,
HaKOMJIEHHbIX B MPOLLECCEe CO34aHUSA TEMI00OMEHHbIX
annapaToB [J/1s BCeX TUMOB 1 KJ1acCoB kKopabdnen ¢no-
ToB CCCP (B CeBacTonone pacnosnarasoch 3akpbiToe
npoekTHoe 6lOpPO, roNOBHOE B CTPykType MuHcyn-
npoma CCCP).

MepBble, CO3aaHHbIE YXXe B 0OLLLENPOMbILLIEHHbIX
uensax, TennoodbmeHHrkn TTAU Obinn ycTaHOBNEHLI B
1992 roay B 0A4HOM N3 KOTeNbHbIX TennocetTn CeBacTo-
nons. OHM Nopasunun cneLmnanMcToB CBOMMM XapakTe-
pUCTMKaMn — Ha TOT MOMEHT B TernnoceTn CeBactonons
NosIBUINCH NEPBbIE 3anafHble ninacTuHYyaTble Tensno-
0OMEHHMKN, KOTOPblE BOCMPUHUMANUCh Kak HEBEPO-
ATHBIA NPOPbLIB B 00/1aCTW Tennonepenayv, u Bapyr
0Ka3anocCh, YTO COBCTBEHHbIE Pa3paboTKy MPEB3OLLN
3anagHble 4yao-Ten1o06MeHHNKN MO BCEMY KOMIIEKCY
noTpebuTenbCKMX CBOMCTB. [oCTaBNeHHbIE HA OMNbITHO-
NPOMBILLJIEHHYIO 3KCMnyaTaumio TeENN00OMEHHUKMN
TTAW NONHOCTLIO NOATBEPAMIN 3aABJIEHHbIE Xapak-
TepucTukn: obecnednnm HeobxoanMble TeNIoBbIe Xa-
PakTeEPUCTUKN 1 NP 9TOM okadanuck noytn B 10 pas
nerye 3anajHbix 06pa3yoB, UMENN 3Ha4YNTENbHO MEHb-
LN rabapuTHbIN 06beM, Oblsi CYLLLECTBEHHO MPOLLLE B

" Puc. 1. Tennoo6meHHble annapaTtbl TTAU

MOHTaxe 1 MO BbITb YCTAHOB/EHbI B O4€Hb HEDOJTb-
LLUOM NMOMELLEHNM, B KOTOPOM HEBO3MOXHO ObI10 pas-
MECTUTb 3anajHble NaacTUHYaTble TENI00OMEHHNKN.
CnenyeT OTMETUTb, 4TO 3TN TennoodbmeHHukn TTAU oo
CUX MOP 9KCMyaTUPYIOTCS MO NPSAMOMY Ha3HAYEHUIO.

C Tex nop TennoobmeHHble annapatbl TTAU, He-
NPepbIBHO COBEPLLEHCTBYSACH (Halle nNpeanpusaTme no-
ctosiHHO BeaeT HNOKP), HemamMeHHO OeMOHCTPUPYIOT
Ha pa3HbIX 06bekTax, Mo Pa3sHOMY Ha3Ha4YeHuto, y pas-
JINYHBIX 3aKa34YMKOB B pa3HbIX CTPaHax (40 OTAENbHbIX
caHkuuii npotme CeBacTonons NocTaBkM TEMJ006-
MeHHuKoB TTAU Ha akcnopT cocTasnsanu 6onblie 50 %
o6Lero o6bema NoCTaBOK) BbICOKME MOTPEOUTENLCKNE
CBOMCTBA.

K coxaneHuio, no psiay NpuymH Haw pbIHOK Obll OT-
[aH Ha OTKyn 3anagHbiM prpmam (noapobHee 06 3ToM
yutainite B [1, 2]). Ha aTom poHe nHdopmaums ob oteve-
CTBEHHbIX TenN0obMeHHbIx annapatax TTAM npocTo Te-
psinack B NOTOKE pekamMbl 3anafHbIX TENJ00O6MEHHNKOB
1, KaK BbISICHSIETCS, Obl1a MPOCTO HEN3BECTHA MHOMMM
NMPOEKTHbLIM, MOHTaXHbIM W1 3KCMyaTUpylowWmmM dup-
Mam, He roBops yX 0 3akasymkax 1 notpedbutensax. Ko-
HEYHO, Mbl, Kak pa3paboTymKu, NPeAnPUHUMANN yCUNns
Nno pacnpocTpaHeHnto NHbopMaLnmn o TENI006MEHHN-
kax TTAW, npoBoas B TedeHune nodtn 30 neT perynsipHo,




pa3 B ABa roaa, Hay4Ho-npakTU4yeckme ceMmHapsbl, ny-
61Ky cTaTb B NPOPUIbHBIX U3OaHUSX, BbICTyNas
Ha KOHMEepeHUMsIX 1 y4acTBys B BbiCTaBkax, HO 3TOro
oka3asiocb HegocTaTtoyHo. MoaTomMy Hamu BblIo BOC-
NPUHSTO ¢ GnarogapHocTbio NpeanoxeHne HIM «ABOK»
nposecTy BebuHap Ha niolwanxke ABOK. Takoli BeGuHap
cocTosscs B Hosidpe 2022 roga v, B CBA3M C MPOSIBIIEH-
HbIM MHTEPECOM CO CTOPOHbLI MPOdPECCNOHANBHOIO CO-
obulecTtBa, B pespane 2023 rona 6bin NpoBeAEH elle
oAMH. BebuHapbl nokasanu, 4To cneuyannctbl He obna-
haloT nidopmaumein 06 0TEHECTBEHHBIX BbICOKOIPhEK-
TUBHbIX TENJI00OMEHHbIX annaparax.

HacTosuas ctaTbs noarotoeneHa Ha 6a3e 0606-
LLEeHUS BOMPOCOB, MNOCTYNMBLLUX B X0A,e BeOGUHapOoB.,
C LLeNbio CO34aHUs cpeau CreumanmcToB rnpaBuiib-
HOro npeacTaBsieHns 0 TenaoobmeHHnkax TTAU:
MX NMPEUMYLLECTBAX U 0COOEHHOCTAX, a TaKXe O Ha-
YYHO-METOA0JI0rMYeCKMX OCHOBaX, Ha KOTOPbIE OMNun-
patoTcsa pa3paboTky aTUX annapaTos.

Heob6xoaMMo OTMETUTb, YTO BOJIbLUMHCTBO BOMPO-
COB OTHOCUJIOCb K TEMaM, Pa3BEPHYTO PACCMOTPEH-
HbIM B OTAEJIbHbIX HALLIMX CTaTbsAX, ONy6AMKOBAHHBLIX
B CMeunann3npoBaHHbIX XypHanax. Bce aTu ctatbu
OOCTYMHbI AJ1 03HAKOMJIEHMSI Ha HalleMm caiTe ttai.ru,
HEKOTOopble U3 HUX, Hanbosiee NosIHO COOTBETCTBYIO-
LMe paccMaTprBaemMol TemaTuke, yka3aHbl B CrINCKe
nntepartypsbl [3-14].

Pa3paboTaHHble
M BbilyCcKaeMmble

YunTbiBas, 4TO 3HAYUTENIbHASA HacTb BONPOCOB, 000-
3Ha4YeHHbIX B X04e BeOMHApPOB, MMEIOT, BO-NepPBbIX, 00-
LMIA XapakTep U, BO-BTOPbIX, NOAPOOHbIE OTBETHI HA
HUX UMEIOTCS B BbILLENEPEYMCIIEHHbIX NYONMKaUNSX, B
HaCTOSLLEN CTaTbe ECTb CMbIC/T MPMBECTU LWL KpaT-
Kyto MH$OopMaLMio 0 NpenmyLLecTBax pa3paboTaHHbIX
1 BbIMyCKaeMbIX HalIMM MPeanpusaTMeM TennaoobMeH-
HMKOB TTAN 1 O 3a10XKEHHbIX B UX OCHOBY KOHCTPYK-
TUBHO-TEXHOJIOMMYECKMX PELLEHUSIX, 06eCneynBaroLLMX
LOCTUXEHME BbICOKMX pe3ynbraTtoB. OgHaKo Ha HEKOTO-
pble BOMpPOChHI, NPO3BYy4YaBLUME B XOA4e BEOMHAPOB U HE
NMoJsly4yMBLUME [0 3TOrM0 OCBELLEHUS B HALIMX Nybnvka-
umax, OyayT AaHbl KOHKPETHbIE OTBETHI.

MpenmyuiecTBa TEMNI00OMEHHbIX
annapartos TTAU

Ha conocTtaBuMble YCNOBUS MO CPABHEHMUIO C CO-
BPEMEHHbIMUM 3anagHbiMy pasbopHbLIMU NAacTMHYa-
TbIMW TENI000MeHHUkamMmu annapatbl TTAN:

e npumepHo B 10 pas nerye n nmeioT B 8-10 pas
MeHbLUNIM rabapuTHbI 00beM. 3aecb HE0OX0ANMO
noa4YepkHyTb, 4TO TennoobmMeHHukn TTAU Takxke
pa3bopHble, 4TO AEeNAET UX PEMOHTOMNPUTOOHBIMN,
Kak 1 pa3bopHbIe NacTMHYaTble annaparTsbl;

® ynobHee KOMMOHYIOTCS Ha 0ObeKTax, HTO NO3BONSET
pasmeLlaTb UX B TPYAHOAOCTYMHbIX U 3aTECHEHHbIX
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NMOMeLLEHUSX, B KOTOPbIX HEBO3MOXHO pa3MecTUTb
pa3bopHble NaacTuHYaTble TeNI00OMEHHNKN. ITa
e 0COBEeHHOCTb N03BONUIA HaM CHPOPMYNMPOBaTh
NPUHLMNNANBHO HOBYIO WAEOSIOMMIO CO34aHNS Te- o
MIOMYHKTOB, 0COOEHHO MHOMBUAYANbHbIX, — «MJ1aH-
LUEeTHbIE» TeMNIONYHKThI;

® MO3BOJISIOT OKOHOMWUTb MPOU3BOACTBEHHbLIE MJIO-
waam n gaxe cokpauwaTtb 06beM CTPOUTENbHO-
MOHTaXHbIX pPaboT U pasmMepbl HEOBXOAUMbIX o
3eMeJlbHbIX Y4aCTKOB Mpu rPaMOTHOM MPOEKTUPO-
BaHUM 0OBEKTOB, B KOTOPbIX OOHMM N3 OCHOBHbIX
BMOOB 060pyaoBaHUS SBASIOTCS TENI00OMEHHbIE
annapatsbl; °

® He TPebyloT HE TOJIbKO MOLHbIX PYyHOAAMEHTOB, HO,
Kak NpaBuJsIo, AaXe MPUMEHEHMUS rPy30noabeMHbIX
CpeacTB MNPy MOHTaXe;

® HEecKOJIbKO AelleBfie Ha cTaguu 3aKynku 1 paau- o
KanbHO AelleBfie Ha cTaauu aKcnjayatauuu, 4To
OEenaeT X CTOMMOCTb Ha NPOTSXEHNUN XNIHEHHOIO
LMKJ1a B HECKOJIbKO pa3 HUXe, YEM CTOMMOCTb MNna- o
CTUHYaTbIX Pa36OPHbLIX annapaTos.;

e ob6nagaloT adpPHEeKTOM CaMOOUYUCTKM, HTO MOBLILLAET
BEPOATHOCTb UX 6€30TKa3HOWM PaboTbl HA NPOTSAXEe-

HUW 3a1aHHOI0 OTPE3Ka BPEMEHM;

e obOnapaloT 605ee BbICOKMMM NoKasaTensaMm Hagex- .
HOCTM, B T. 4. BBMAY 3HA4YUTENIbHO 60nee NpocTon,
MeHee TpyaoeMKon 1 6osiee KpaTKOCPOYHOW Mpo-
uenypbl TEX0OCNYXNBAHNS U TEKYLLLErO PEMOHTA.

OCHOBHbIe Hay4YHO-TeXHNYEeCcKne

N KOHCTPYKTUBHO-TEXHOJIOTM4Yeckmne
peLlieHus, peann3oBaHHbIe B TenJo-
obmeHHukax TTAU

MpruBenemM OCHOBHblIE Hay4YHO-TEXHUYEeckuMe U
KOHCTPYKTUBHO-TEXHONIOTMYECKNE PEeLUeHUsl, peanu-
30BaHHble B TennoobmMeHHukax TTAU (puc. 2) n obe-
CneYrBaloLLMe BbiLLENEepPEeYMCeHHbIE NPEUMYLLECTBA.
PelweHns patoTcs 6€3 NOSICHEHWA, T. K. TaKOBble Obln

— Oco60TOHKOCTEHHBIE HepXaBerljne
VAN TUTaHOBbIe TPY6KM

— MnoTHOyNaKoBaHHbIV TPYGHbIN Ny4oK
C HeperynapHoi pa36buskoi
PacwmpeHHble

— Tpy6HbIA NyYOK, U3BAE€KaeMbIii U3 Kopnyca,
natpy6ku

6narosapa «nnasaoWnM»
TpY6HbIM peweTkam

CnupanbHo-
WOBHBIA
Kopnyc

CocrasHas
Tpy6Has
pewertka
cucnonb3o-
BaHMEM KOM-
NO3UTHOro
MaTepuana
(KaK BapuaHT -
LeNbHOMETaIIMYeCKan HepKaBewLas)

MceBgo-
$naHuesoe °
pasbeMHoe
coesuHeHune

¥ CneLmanbHblii TepMojnHa-
“agges”” MNYeCKM LienecoobpasHbiit
CnupanbHbii Npodub Tpy6oK

" Puc. 2. Oco6eHHOCTU TennoobMeHHukax TTAU
(cobcTBEHHBIE pa3paboTku)
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[aHbl B OTAEJIbHbIX CTaTbaX (Hanbosiee pa3BepHyToO B
[14]).

B tennoobmeHHmkax TTAN:

NMPUMEHSIOTCA TEPMOAVMHAMUYECKU LEeneco-
06pa3Ho nNpodunMpoBaHHble TPYOKM (pacyeT Tep-
MOAMHaAMMYecku LenecoobpasHoro npoduns 6a-
3upyeTcs Ha 3akpbiTbix HUOKP, npoBoanBLUMXCS B
aBMaLMOHHO-KocMmyeckon otpacan CCCP);
MCMoNb3yeTcsa HeperynsapHasa pasbueka TpyOHOro
nydyka, naes npumeHeHus Kotopon chopmMmmnpoBa-
nlacbk y HaC Takxe B XO4e 3aKpbITbIX COBETCKUX HU-
OKP B nHTepecax BM®;

NPUMEHEHNE BXOAHOIO N BbIXOAHOrO NaTtpyobkoB
MEXTPYOHOW MONOCTU C AMaMeTpaMmn He TONbKO
pPaBHbIMU, HO Aaxe 00NbLNUMK, YEM OMaMETP KOp-
nyca annapara;

yCpeaHEHHbIN Wwar pacnosioeHus Tensonepeaao-
WX TPyOOK B TPYOHOM My4yke COOTBETCTBYET MOHSI-
TUIO «MJIOTHO YNAKOBaHHbI TPYOHbIN My4OK»;
MCMOJIb3YIOTCS TPYOKM Masioro 9KBMBasIEHTHOIO An-
ameTpa (B 6a30BOM BapmaHTe — 8 MM, a o cornaco-
BaHMO — 6 MM). Takme anameTpbl TPYOOK ABNSANNCH
OCHOBHbIMM MPU CO34aHNN TENJIOOOMEHHWKOB A1
Hy> [, coBeTckoro BM®;

Kak Tennonepepatlowme Tpybkm, Tak U Kopnyca
annapatoB TTAU aBAGOTCA TOHKOCTEHHbIMU (TON-
wuHa Tpybok ot 0,2 oo 0,4 mm, a kopniyca ot 0,8 oo
2,2 MM);

0719 N3roTOBJIEHNS KaK TenaonepenaoLmx Tpybok,
Tak U KOPMyCOB anmnapaTtoB MPUMEHSIOTCS KOPPO-
3MIOHHO-3P0O3NOHHOCTONKME MEeTalbl — BbICOKO-
JlervMpoBaHHas HepxaBeloLas cTaslb ayCTEHUTHOrO
Kflacca unn TUTaHOBbIE CMJaBsbl;

NPUMEHSIETCS METOZ, «MnaBatoLLmx» TPYOHbIX peLue-
TOK (NMpryemM o6enx) ons ycTaHOBKM TPYOHOIO nyyka
B KOPMyCe, YTO NO3BOJIIET CHATb TEPMUYECKME Ha-
NPSXEHUS B LLenoyke «KOprnyc — TPYOHbI/ My4ok»,
CNocoBCTBYSI TEM CaMbIM MOBbILLEHMIO HAOEXHOCTU
paboTbl annapara;

TpyOHble peLueTkn BbIMOJIHATCSA NMbo LefibHoMe-
TanaMyeCKMmU U3 HepXaBeloLLEen CTanu NaM TuTaHa,
nMb60O KOMMO3UTHBIMU (MocnieaHne Bbin Brnepsble
npUMeHeHbl B TennoobMeHHunKax ans kopabnen
coBeTckoro BM® ¢ guHamMuyeckumm npuHUunamm
noaaepXaHus — Takoe UCMNOoJIHEHNE CNocoOCcTByeT
KaK CHUXEHWIO Beca, Tak M MOBbILLIEHNIO TEMIOBON
addeKkTMBHOCTU 3a cHeT 6onee onNTUMasbHOM KOM-
NMOHOBKM TPYOHOIrO nyyka);

pa3beMHble coeanHeHNs B 6a30BOM BapuaHTe nUC-
MOJMIHEHUST UMEIOT CNeUdUYHYO KOHCTPYKLMIO —
O0oNTOBbIE Pa3beMHble, HO OecdnaHuUeBblie coean-
HeHus. Takne coegunHeHus, paspaboTaHHble ans
coBeTckoro BM®, NonHOCTbIO BbIMOAHSAIOT PYHK-
umMn dnaHUeBoro coeanHeHus, T. e. NO3BONISIOT C



NMOMOLLIbIO Kpenexa (60NTOB C rankamm) COYNEHATb
Mexzay cobon 3NeMeHTbl, OAHAKO HE UMEIT Cob-
CTBEHHO dnaHueB (6aMHOB), 4TO obecrneynBaeTt
CHUXeHNe MaccorabapuTHbIX XapakTepucTuK Te-
N1006MEHHNKA;

® cpeau npoynx Mogmdukaumn MMeeTcsa CIIO0XHO-
XO[0BOW BapuaHT UCMOJIHEHUS TEeNI00OMEHHMKA
(Tak>xe UMeoLMn KOPHU B 3aKPbITbIX paboTax co-
BETCKOro nepuopa), korga cpena MextpybHoro
NPOCTPaHCTBA NOAAETCS B KOPMyC annapara He Yye-
pes oauH, a yepes ABa NaTpyoka, YTO OKasblBaeTcs
BecbMa 3PdEKTUBHLIM B Clly4asdx CYLLECTBEHHO
pasnuyaloLmxcs Mexay coboi pacxonoB UM pac-
nonaraemMbix HaNOPOB CPen;

® NPUMEHSIOTCA pacnpeneneHHble oucTaHumpyowme
neperopoakn, NPensioxXeHHbIE B COBETCKOE BPEMS
ONs pelleHns cneunanbHbiX 3a4a4 kopabenbHbixX
TENNO0OMEHHUKOB U KOHCTPYKTUBHO B annaparax
TTAW BbINOAIHEHHBIE N3 NEHTbI, U3rOTOBAIEHHON 13
HepXaBelLWen CeTKn U ornjeTtanLlerl CMexHble
TpyOKU, YTO NO3BONSET PEaM30BATb YMUCTbIN MPO-
TUBOTOK B KOPMNyCe Tenn000MeHHMNKA, UCKITI0YNB
Nto6ble 3aCTOMHbIE 30HbI MO NYTU ABUXEHUS XUAKO-
CTN B MEXTPYOHOM NMPOCTPaHCTBE.

OTBeTbl HA HEKOTOPbIE paHee He pac-
CMOTPEHHbIE BOMPOCHI

B mecTe cBapku HepXaBeloLmux YacTen NoKpbl-
Tue HapywaeTca. Kak Bbl ¢ 9Tum 6opeTtech?

i@ TocKonbKy B HALLIMX TEMIO0BMEHHMKAX MPUMEHS -
IOTCS TOJIBKO N UCKOHYUTESIBHO KOPPO3MOHHO-3P03N-
OHHOCTOWKME MeTaslbl (BbICOKONErMPOBAHHAs HepxXa-
Belowas crtajb ayCTEHUTHOrO Kjlacca Uan TUTaHOBbIE
crnaebl), TO Mbl HE MPUMEHSEM MOKPLITUS, T. K. B 9TOM
OTCYTCTBYET HEOOXOANMOCTb.

EcTb nn kakue-To oco6eHHOCTU B 06CNyXMBa-
Hum Bawmnx TO?

‘@ OcobGeHHOCTM €CTb, MPUYEM HE TOJIbKO B 0O6CY-
XXMBaHUK, HO N B MOHTaxe. OgHaKo OHN He TPeBYIOT HK
CMeLoCHACTKU, HM CNeunoaroToBKY, HU cneuobopyno-
BaHus. Hapo npocTo 3HaTb U y4nUTbIBATb BCE MOMEHTHI,
JeTanbHO PacCMOTPEHHblE B «TEXHUYECKOM oOnuca-
HUW N MHCTPYKLMKW MO SKCnyaTaumm», npunaraembix
B COCTaBe Mnpoyen OOKYMEHTaUUM K KaXX40W NOCTaBKe.
Kpome Toro, B crnyyae BO3HUKHOBEHUS KaknX-1Mbo BO-
NMPOCOB MOXHO 06PaTUTLCS 32 YCTHOW KOHCYNbTaLMEN
HEenocpeaCTBEHHO Ha Hallle NpeanpusaTue.

Aenaete nn UTI nog, knoy?

Ha gaHHbIi MOMEHT Mbl HE 32HUMAEMCS HUYEM,
i@ gpome pa3paboTKM U U3rOTOBJIEHWUS EMKOCT-
HOro o6opyagoBaHUs, B YaCTHOCTU TEMI00OMEHHbIX

annapaTtoB. Mbl sBNsieMcs y3kocneunanmanpoBaHHbIM
Npou3BOACTBEHHLIM NpeanpuaTneMm. OgHako Mbl CO-
TPYAHMYaeM ¢ pagom npegnpuatmin B Poccum n beno-
pyccuu, KOTOpbIE BbIMOHAOT BECh KOMMIEKC paboT
(nocTtaBka, MOHTax, obcnyxusarune VT, LTI, koTenb-
HbIX U P.).

Kakoe nporpammHoe obecneyeHune Bbl UC-

nonb3yete B CBOEW KOHCTPYKTOPCKOW pes-

‘@ TenbHoCcTU? ECcTb 1M Kakue-To nybnnkaumm no
maremaTtuyeckov mogenu TTAU?

[na cospaHna Hawmx TennoodbmMeHHrKkoB TTAU Mbl
MCMOJIb3YEeM TOJIbKO COOCTBEHHOE NnporpamMmmMmHoe obe-
creyeHve. Hawm coTpyoHuKn:

e paspaboTann cneunduyHyro MaTemMaTuyecKyio
MOZeNb, ONUCbIBAOLY TENNO-rMapoanHammye-
CKNe xapakTepucTuku TennoodbmeHHunko TTAU
(3aBMCUMOCTH, SBASIOLWMECH OCHOBOMN 3TON MaTte-
MaTU4ecko MOAENN, CyLEeCTBEHHO OTAMYalTCs
OT OBLLENPUHATLIX NPU pacyeTe KOXYXOTPYOHbIX
TenJ006MEHHMKOB 1 MOTOMY SIBASIOTCS HALUUM HOY-
xay) n chopMmMpoBann PacyHeTHbLIN anropuTMm;

® Hanucaau COOTBETCTBYIOLLYIO KOMMbIOTEPHYIO MPO-
rpammy (Tak>Xe Halle Hoy-xay);

®  BbINOJIHAIN TEOPETUYECKNIA aHaNN3 CReUUPUYHbIX
NPOLLECCOB rMAPOAMHAMUKN, HTO ObISIO ONMMCAHO B
cTaTbsAX B poccuimnckmx napganunax [17, 18], apantu-
POBaHHbIX A1 MHXEHEPHO-TEXHNYECKMX CreLnanmn-
CTOB, a TakXe B CTaTbsiX, ONyOIMKOBAHHbIX B O4HOM
13 Hanbonee aBTOPUTETHbLIX MEXOYHAPOAHbIX Ha-
Y4HbIX XypHanos [19, 20] n oprueHTUPOBaHHbIX Ha
creuwnanmcToB, paboTalowmx B 06nacTn TeopeTtu-
YeCKUX UCCNeaoBaHn 1 MaTeMaTU4eCcKoro onvca-
HVS MPOLLECCOB rMAP0A3POANHAMUKN.

Kakne cpokm nopbopa M CpOKU MOCTaBOK
TTAN?

i@ Cpok nog6opa TennoobmeHHukos TTAU cocTas-
NSeT, Kak NpaBuno, He 6osee ogHOro paboyero gHs C
MOMEHTA MOJTy4EeHUS MPaBUIbHO 3aN0IHEHHOIO ONPOC-
HOIO NINCTAa, KOTOPbIM pas3MeLLEeH Y HAaC Ha canTe ttai.ru.

Cpok nNocTaBku, eCnv pedb MOEeT O MOCTaBKE Ha yC-
JNIOBUSIX Nepenavn N3roToBEHHbIX TENMI00OMEHHNKOB
yKa3aHHOMY 3aKa34yMKOM NepeBO34nKY, HAXOOUTCH B
panoHe AByx Heaenb. Ecnu B CpOK NOCTaBKKM BKOYATb
CPOK A0CTaBKM [0 3aKa3yuka, TO TakOl CPOK B 3Ha4U-
TeNbHOM Mepe OnpeaensieTcs yCnoBMsaMU TPAHCHOPT-
HOI KOMMaHUW, KOTOPYIO yka3das 3aka3yuK.

EcTb nn kakue-To ny6nukauum no «Ted@o»?
B xone BebvHapa Bbi3dBana MHTEPEC HaLla MHHO-
‘@ pgaunoHHas paspaboTka AeLEeHTPaNM30BaHHbIX
pekynepaTopoB TEMIOBON 3HEPTUN BEHTUIILNOHHOMO
BO3/lyxa noj Toprosoii mapkoi «TedPo» (Mbl OAHMMN U3
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NepPBbIX B MUPE NPELNOXUIN N peanns3oBanm Naeono-
IO AeLEHTPaNN30BaHHbIX PEKYNEPATOPOB TEMOBOMN
3HEPrum BEHTUISALMOHHOIO BO34yXa).

OTO0 HanpaBneHne Halleln AeaTeNbHOCTU ABNSETCS
CaMOCTOSATESIbHbLIM VLU MO HA3HAYEHM IO (pPaccYnTaHo
Ha WMPOKOro noTpebuTtens) v no napameTpam pabo-
4ux cpen — BO3ayX, KOTOPbIM AblwaT Atogun, ¢ Temne-
patypamu 1 gaBneHusaMun, 6aMs3kMMm K HopMasbHbIM.
Mo cytn pekynepatopbl «TedPo» NpencTaBnsaoT CO-
60 0OHY M3 YNPOLLEHHbLIX PA3HOBMAHOCTEN TeMno-
obmeHHukoB TTAW, BxoaaT B TY Ha TTAU n mano yem
oTAmyarTca oT npoyunx annapatoB TTAUN — Takue xe
Tennonepeaanline NnPoPuIMpoBaHHble TPyOKM 13
KOPPO3MOHHOCTOMKON CTann, aHaNOrMMYHbIA MAOTHO
ynakoBaHHbIN TPYOHbIM NYyYOK, KOMMNO3UTHbIE TPYOHbIE
peweTkun. Mimelowmecs oTanyms o6yCnoBfeHbl CreL-
nounkon HasHaveHusd. K coxaneHuto, onmcartb npenmy-
wecTtsa 1 ocobeHHoCcTU pekyrnepaTopoB «Tedo» xoTa
Obl KPATKO B HACTOSILLEN CTaTbe HE NPeaCcTaBnseTca
BO3MOXHbIM 13-3a 3HAYMTENbLHOro 06bema MaTepuana.
OTMEeTMM NULb, 4TO pa3paboTaHHbIE N BbiNyCKaeMble
HaMK JELLEHTPann30BaHHbIE PEKYNEPATOPbI TEMIOBOMN
3HEepPrun BEHTUNALMOHHOIo Bo3ayxa «Ted®o» npeBoc-
XO[AT M0 BCEMY KOMTJIEKCY NOTPEOUTENbCKMX CBONCTB
BCE N3BECTHbIE HaM, B T. Y. 3anafHble, aHanoru, rnog-
BMBLUMECS CNYCTHA roAbl NOCE HaLWX NyOnMKaLnii, Bbl-
CTYNNEHNIM Ha KOHDEPEHLMAX N 4EMOHCTPALMN HALLUX
peKynepaTopoB Ha KPYMHbIX CMeunann3npoBaHHbIX Bbl-
cTtaBkax. Xenatowme 6onee aetasibHO 03HAKOMUTBLCS C
pekynepaTtopamu «Ted®o» MOryT noceTuTb Hall canT
ttai.ru, roe paHHoM NpPoAyKUMM NOCBSALEH OTAENbHbIN
paspen ¢ nogpasgenamu «OTBETbl HA BOMPOCHI» U
«CTaTbu» — NOCNEAHNA COOEPXNT 3HAYNTENBHOE KO-
4eCTBO HalLMx Ny6nnkauui B BeQyLLmMx cneumanmanpo-
BaHHbIX XXypHanax.
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