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AHHOTAIUA

[enbto padotsl «Mcronp30BaHre UCTOPHUUECKOTO HACIIEAUS CTYACHUECKUX
koHCcTpykTOpckux 6ropo CCCP npu co3/laHuy HHHOBALIMOHHOM MPOAYKIINH, Ha 0aze
y4eOHBIX 3aBEJICHU », U3yUyEeHUE BO3MOKHOCTEN TUIAHOBOM SKOHOMHKH MPHU PEIICHUH
3aja4 HayyHO-TexHu4eckoro nporpecca B CCCP. Ucnosib3oBaHne HCTOPUUECKOTO
OTbITa MIPU CO3/1aHKUE pabouelt MOJIeNTU TEPMODJIEKTPOreHepaTopa.

3amaun:

|.MccnenoBanne HCTOPUUECKOTO HACTIEANS CTYIEHUYECKUX KOHCTPYKTOPCKUX OHOPO
CCCP.

I1.ITpakTHUEeCKOE IPUMEHEHNE UCTOPUYECKOTO OMBITA.

1.Opranu3zanus 1a00paTOpUM MO MPUHIUILY 3aMKHYTOTO LIMKJIA «HCCIEI0BaHUE-
pa3paboOTKa-MpPOU3BOACTBO

2.UccnenoBatenbekas paboTa Jiabopatopuu

3.IlpakTuueckoe = TPUMEHEHUU TEOpUM  HA  NPHUMEpPE  CO3JaHUus
TEPMODJIEKTPOT€HEpAaTOpa BKIIOYAIONIEE B Ce0s: M3YYEHHE COCTAaBJISIOIIUX U
KOMIIOHEHTOB COOpPKH TE€PMO3JIEKTPOTreHEpaTopa, COrllaCHO CXEMbI, co3aHue pabouei
MOJENIM, TPOBEJEHUE MPOOHOro 3amycka MOJEIM U HEOoOXOIMMBbIE 3aMephl,
XapaKTepU3yIOIIHe paboTOCIIOCOOHOCTD MOJIeNN CO3aHHOTO
TEPMOJIEKTPOT€HEPATOPA.

4. PesynbraThl TecTHpoBaHusi. OmnpenereHUe BO3MOXKHOCTH IO CO3JAHUIO
CEpUIHON MOJEIN TEPMOIIIEKTPOrEHEPATOPA.

AKTYaJIbHOCTb TEMBI

CyuiecTBOBaHME  CHJIBHOTO  TOCYJapCTBa  CEroJlHd HE  BO3MOXHO  0e3
MHHOBAIIMOHHOTO Pa3BUTHs SKOHOMUKH. CBOei paboTOil MbI mpeasiaraeM BOBJICUECHHUE
CTYJICHYECKOM MOJIOJIE)KM B HAYYHYIO M HWHHOBALMOHHYIO JEATEIBHOCTH IO
MakcumyMy. [Ipu 3TOM ommpaeMcsi Ha UCTOPUYECKHUM OMBIT, KOTOPBIM MbI HaJEeMCH,

HaM TIOMO>KET n30eXkaTh OMMOOK MPU peau3allii HalllUX MPOEKTHBIX MHUIIUATHUB.



I'unoresa

N3ydenune ycnemHbIX MPOPHIBOB B 00JIACTM HAYYHO-TEXHUUYECKOTO Iporpecca
CCCP. Ilomoxer oOpecTH YBEpPEHHOCTh B CBOMX CHJIAX W IO3BOJIUT OCYIIECTBUTH
IPOEKT JTabopaTOpUM IO MPHUHIIMITY 3aMKHYTOTO ITMKIIA «HUCCleI0BaHUE-pa3padoTKa-
MIPOU3BOJICTBO» C W3TOTOBJIECHUEM OOJIBIIOTO KOJIMYECTBA MHHOBAIMOHHBIX W3JIEIIHM

TAKHX KaK TCPMOIJJICKTPOTCHCPATOP MOITHOCTBIO 10 10 BoasbT.



BBenenue

HeobOxoaumoe 1uisi Halero McCieloBaHHs 3HAKOMCTBO C IUIAHOBOW 3KOHOMMKH
CCCP MBI OCyHIECTBHIIM HE CTOJIBKO MO Y4eOHHKaM TOrO BPEMEHH B KOTOPBIX MHOTO
m1aHoB KIICC koTopbkIM HE CYKIEHO OBLIO COBITHCS, @ CKOJBKO IO OIPOCaM peaTbHBIX
YYaCTHUKOB 3TUX COOBITHI HbIHE MEHCUOHEPOB, a B MPOIIJIOM TaKUX K€ CTYJCHTOB Kak
u Mbl cerogHsa. Kortopele yuwmnuch, paboTaiii ¢ Bepoil B Jjydliee Oyayiiee H
KOMMYHHCTHUYECKHE UJICAITBI.

MBI CMOIVIM  ONPOCUTH HA MHTEPECYIOIIMM HAC TMPEIAMET CTYACHUYECKUX
KOHCTPYKTOPCKHX OIOpO HECKOJIBKO YEJOBEK, OHM padOTajii Ha Pa3HbIX 3aBOJAX U
(habpukax, ciyx0ax OBITOBOTO 00CITyKUBaHUSI HACEIICHUS.

Hamu ObuT OCyIIECTBIEH aHalW3 WX pacCKa3oB M IPOBEJCHO CpPaBHEHUE C
MHTEPHET UCTOYHUKAMU U JIPYTOM JTUTEPATYPOI.

Pe3ynbTaThl 3TOTO HCCIEIOBAaHUS Mbl MAaKCHUMAJIbHO COKPATUIW M OOOOIIMIIH.
Oto0OpaB camblil BaXHBIA MPAKTUYECKUN OMBIT B O0JIACTH OpPraHU3AIMHU W BBIMYyCKa
MHHOBAIMOHHBIX m3aenui, B CCCP 3T0 Ha3bIBagOCh BBITYCKOM TOBapOB HApOIHOTO

HOTpGGJ'IeHI/IH IMTOBBINICHHOI'O CIIPOCaA. Ma1 IMPUBOAUM TC3UCHI HCCIICAOBAHU.



|.AccienoBanue HCTOPUYECKOT0 HACIEAUS CTY/IeHYECKMX KOHCTPYKTOPCKHUX
oropo CCCP

B CCCP 0x0THO TOIJEpKUBAJINCh TBOPYECKHE MHUIIMATUBHI HA MPOHW3BOJICTBE.
Bbu10 MX HECKOJIBKO, TaKHe KaK HACTABHUYECTBO, ME(PCTBO U APYTUe, K OCHOBHBIM U3
HUX OTHOCWJIOCH PAIlMOHAIA3ATOPCTBO U YICHCTBO B CTYNEHYECKUX KOHCTPYKTOPCKHX
Oropo. UneHcTBO BO MHOTHX JM00poBOIBHBIX oOmiecTBax B CCCP He ormmaunBasioch, U
CUMTAJIOCh MOYETHOW 0053aHHOCTHIO. CyIecTBOBAIM CTYACHYECKHUE KOHCTPYKTOPCKHE
010po B OCHOBHOM Ha J100poBosibHOM Hauajie. Ho B pasmuunble nstuinetku (8 CCCP
OblTa MaHOBasl SKOHOMHKA W TUIaH MPHHUMAJCS | pa3 B MATH JIET) 3TOMY BOMPOCY
yIeIsUIoOCh ~ BHUMaHUE  Bcerja. [ J1aBHBIM ~ JOCTOMHCTBOM  CTYyJIEHYECKHUE
KOHCTPYKTOpCKHE Oropo ObL1  Oojiee  YHNpOLIEHHOE BEACHHE JOKYMEHTAluH,
JOTIOJIHUTEIHHOE TIPEMUPOBAHNE AKTUBHBIX YICHOB.

B pamkax mpoBeIEHHOTrO HCCIEIOBaHUS Mbl yOEIWINCh, JO CETOJIHSALIHETO JHSA
COXPAaHUJINCh, U aKTUBHO pabOTaroT co3faHHble Oosee 50 neT Hazax CTyIEeHYECKHUE
KOHCTPYKTOpPCKHE OIOpO, CO3/1aHHbIe Ha 0a3e yHMBEPCUTETOB. Mbl HE 3aHUMAJIUCh UX
MOJICYETOM, 3TO HE BXOJMJIO B Hallle UCCIIEJOBAHUE, HO HaM CTaJl0 OYEBHUJHO, TaM TJe
CYIIECTBYET CEpPhE3HbIE HAy4YHBIE WCCIIEJJOBAHUE BCETJa HAXOMUTHCS MECTO s
MHHUIMATHBBI MOJIOJIBIX YUEHBIX.

Cynpba co3maHHBIX TOABI Ha3al CTYACHUECKHE KOHCTPYKTOPCKHE OIOpO Ha
3aBojax M (pabpuKax UHAs.

C yMeHbIIEHHEM TOCYJapCTBEHHBIX 3aKa30B, OCOOEHHO B OOOPOHHOM
MPOMBINIJICHHOCTH B TIOCJENHWE [IBa JECATWIICTHUS JBAJIaTOTO BeKa BO3HHUKIA
NOTPEOHOCTh B NMPOU3BOJICTBE TOBAPOB HAPOJIHOr0O moTpedieHuss. B a3ty roasr ObuIo
CO3/1aHO OOJIBIIIOE KOJMYECTBO CTYJEHUECKHE KOHCTpYKTOpckue Oropo. [Ipaktuuecku
BCE CTYACHTHI 3TUX OIOPO COBMEMIANIM PadOTy ¢ BEYCPHUM M 3a0YHBIM OOYUYCHHEM B
By3ax M 00pa30BaTENbHBIX YUPEXKICHUAX, TOCYAAPCTBO MOOLIPSIIO 3TO O0yUYEHHE.

ACCOPTUMEHT CO3/aHHBIA B OJTHX OIOpPO CTajl OCHOBOW [IJIi CO3/JaHUSA

KOOIICPaTHUBOB.



KooneparuBel Ha 06a3ze mpennpusTUil MPOCYIIECTBOBAThH JOJTO HE CMOTIJIA, OHU
CTadu KOHKYpPEHTaMH JUI1 YMHUpAOWKUX 3aBooB. W jaupexropa mnpeanpusTui
pa3pelIMBIINE UX OTKPBITUE MPECIEAYS LEb HE HECS 3aTpaT PACIIMPUTh ACCOPTUMEHT
BBIITYCKAEMBIX M3JIEJIUN, TMOHSB HUX CHIIy - BBIIMYCK XOPOIIO IOKYIAEMbIX TOBapOB,
NOCIEIINIIN UX 3aKPbITh.

Bwmecrte ¢ koornepaTtuBaMu 3aKpbIBAIUCh U CTYJEHYECKUE KOHCTPYKTOPCKHUE OI0PO.

Ho MHormue u3nenus co3gaHHble CTYJEHTaMU B paMKax 3allUT JUIUIOMHBIX padoT,
KYPCOBBIX IPOEKTOB BBIITYCKAIOTCA IECATKH JIET.

[IpuBenem ouH MpUMeEp 3aBOJ MO MPOU3BOACTBY papdopa 2 MUILTMOHA U3ACIIUN
B CYTKHM MpopaboTaB 0oyiee JABYX JIECATKOB JIET Ha PBIHKE, MEPECTaB CYIIECTBOBAThH
Pa30pUBIINCH OCTAaBWJI Mociie ceOsi acCOpTUMEHT B 20 HAaMMEHOBaHUU H3JETUN. A
KOOIIEpPaTUB CO3JAHHBIM Ha MPEANPUITAHA 32 TPU roJa A0 €ro 3aKpbITUS CO34aBall
exxerogqHo Oonee 10 HOBBIX U3JEIWM, CTal MPUMEHSATH IKOHOMHKO-COEperaronme
TEXHOJIOTUU CHM3UB B 2 pa3a ce0eCTOMMOCTb MPOAYKIMU. M3nenust ero BOCTpeOOBaHBI

1 BBIITYCKAIOTCA CCTOAHA, IIPCACTABUTCIIAIMU MAJIOT'O OusHeca.

Il. [IpakTHYecKOe MPUMEHEHHE UCTOPUYECKOT0 ONbITA

1.Opranuzanus 1abopaTopuu MO MPUHIUITY 3aMKHYTOTO ITMKJIA «HCCIEOBaHUE-
pa3paboTKa-MpPOU3BOACTBO

Uccnenys uctoputo cryiaeHYecKkux KoHCTpykTopckux Oropo CCCP Mbl moHsIIH,
[JIaBHOE B pabOTe KOHCTPYKTOPCKUX OIOPO 3TO CO3aHUE KOHKPETHBIX W3ICIIHMA
MMEIOIIUX O€3yCIOBHBIN MOKYMATEIbCKUN CIPOC, TPU Y€M ITO BO3MOXKHO TOJIBKO MPH
XOPOIIHUX 3HAHUAX B O0JACTH MCCIIEIOBAHUS TIPEIIOIAraeéMoro JJisi BBITyCKa U3IETHSI.
PykoBoautenem nHameit naboparopuu Ilomgonbckum O.I1. ObLI0 MpeniokeHO caenaTh
JOKJIaAbl MO W3y4aeMbIM HaMH TPEIMETaM B TEeXHUKyMe. B paMkax MOATOTOBKU M
3alUTHl ATUX JOKJIAIOB OOpa3oBajach Haiia JadopaTopvs M TOSBUIUCH TIEPBHIC
Hay4yHbIe HcclieoBanus U paboTel. C mosiBJeHHEeM paboT MbI PEIIUIN Yy4acCTBOBAaTh B
Hay4HO-TIPAKTUYECKUX KoH(pepeHuax. Ha HuX Mbl mpoOpenn eTuHOMBINIIICHHUKOB, U
IUTAHUPYEM COBMECTHBIE pa0OThI C CTYICHTaMH JIPYTUX y4eOHbIX 3aBefeHuil r. OMcKa,

T. qCH}I6I/IHCKa, T. KOKH_ICTay. Me1 HaaACEMCsa, 4YTO TO 4YTO MBI ACIIA€EM H C€CTb



MHHOBAIMOHHBIN MonoiexkHbIi npoekT XXI. Ho Haiia rmaBHas 3aada 3aKJIr04aeTcs He
B MOJIHBIX Ha3BaHMAX M Mo0eax Ha KOH(MEPEHIMAX — IJIaBHOE ISl HaC MpUOOpeTeHNe
ONbITA KOTOPHIA IMOMOI B CO3/IaHMHM XOPOIIO MOKYIAeMbIX CEPUMHBIX pPa3pabOTOK
HaIIUX MPOEKTOB. A OH BO3MOXKEH IS HAC TOJBKO IPHU YCIOBUM XOpOIleH y4deObl B
HallleM TEXHHUKyMe M OOMEHE OIBITOM C JpYyruMH Yy4eOHbIMH 3aBeAcHusAMH. U
MIPOYHBIMU CBSI3SIMU C MPOW3BOACTBEHHBIMHU MPEANPUATHUSIMU 3aUHTEPECOBAHHBIMU B

HaImmx pa3pa60TKax H B I[&JII)HGI?IHIGM HallmuMH pa6OTOI[aTCJI}IMI/I.

3.HpaKanec1<0e NPUMECHCHMN TCOPHMH HA IPUMEPE CO3TaHUA

TePMO3JIEKTPOreHepaTopa

[Ipu noucke cmocoba OXJaXACHUS HOYTOyKa MbI MO3HAKOMHIIUCH C
BO3MOXKHOCTSIMU anieMeHTa [lenbrhe. OOpatusi BHMMaHHE, YTO €ro BO3MOXKHO
HCITOJIB30BaTh HE TOJBKO JJIS OXJIQKIICHUS, HO M B Ka4eCTBE aBTOHOMHOTO MCTOYHHKA
MUTaHUS.

3agaun pabOTHI:

1.MI3yunTh MpakTUUECKOE MPUMEHEHUN TEPMOIJICKTpOreHepaTopa.

2.V3y4nTh COCTaBISIONIME W KOMIIOHEHTHl COOPKH TEPMODIJIEKTPOTreHepaTopa,
COTJIaCHO CXEMBI.

4. Co3naTh pabouyro MOJIEINb, TPOU3BECTU MTPOOHBIN 3aITyCK MOJICIIH.

5. TlpousBect HEOOXOAUMBIE 3aMEphl, XapaKTEPU3YIOIIHE PabOTOCIOCOOHOCTh
MOJEJIA CO3JJaHHOTO TEPMOAJIEKTPOreHepaTopa.

B xoxe uccienoBanus npeamnoaracTcs M3y4eHHEe TEOPETHISCKOTO MaTepHaia 1o
teme «Dddext [lenpTe», MpoBeaeHNE YKCIIEPUMEHTOB Ha dTalne W3Y4YCHHsI, CO3IaHUs U
VCIIBITAHUM YCTaHOBKH.

OOBeKT uccnenoBanus: deMeHT [lenbThe.

[IpenMer uccnemoBaHUs: AIEKTPUUECKUI TOK M €ro MpeoOpa3oBaHUsl B JICMEHTE
ITenbTheE.

MeTtopbl: 9KCIICPUMCHT, Ha6JII-0I[eHI/IC, aHaJIn3.



OcHoOBHBIE 3Tambl PaOOTHI: M3TOTOBJICHUE JKCIIEPUMEHTAIHHOTO TEeHepaTopa Ha
OoCHOBe »7dneMmeHTa IlenbThe, NpPOBEACHUE 3aMEPOB XAPAKTEPUCTUK CO3TAHHOTO
TEHEpPATOpa, AaHAJIU3 €T0 XaPAKTEPUCTHK U BO3MOXKHOCTEW PUMEHECHUS.

1.YcrpoiicTBO M NPUHIUI PAa00THI TEPMOIJIEKTPOreHepaTopa

OddekT BO3ZHUKHOBEHUS AJIEKTPUYECTBA IMPOSIBISIETCS BCIEICTBUE 3aBUCHUMOCTHU
SHEPTUU CBOOOIHBIX JICKTPOHOB M TaK Ha3bIBAEMBIX JIBIPOK OT TeMIlepaTyphl. B MmecTtax
KOHTAKTOB Pa3JIMYHbIX MATEPHUAIIOB 3aPAIbI IEPEXOAAT OT MPOBOJHUKA, TI€ OHU UMEIIN
OoJiee BBICOKYIO DHEPTHIO, B MPOBOJHUK C MEHBIIEH SHEprueu 3apsamoB. Ecmu oxuwH
KOHTAKT HarpeT OoJibllie, YeM APYroi, TO pa3sHOCTh SHEPIUil 3apsiIOB MEXIY ABYMS
BEIIIECTBAMH OOJIbIIIE HA TOPSYEM KOHTAKTE, YEM Ha XOJIOJHOM, B pe3yjbTaTe 4Yero B
3aMKHYTOM LMW BO3HUKAET TOK.

PaccMOoTprM OCHOBHBIE MPOLIECCHI, NPOTEKAKOIINE B TEPMOIJIECKTPUUECKON LEIH,
Ha MpUMepe MOJYNMPOBOAHUKOBOTO TEpMOAJIEMEHTa, padoTaroiero B pexxume TOI, u
MMOKaXEM HEKOTOpbIE TEPMOAMHAMUYECKUE M DOHEPreTUYECKHE 3aKOHOMEPHOCTH.
OnekTpuyeckas Ielb COCTOMT M3 p- U N-BETBEM TepMonyieMeHTa (00J1aaiomux
pPa3HBIMM 3HaKaMu KO3 UIIEHTa TEPMOIIESKTPOABIKYIIEH CUIIbI), KOMMYTAIMOHHBIX
IJTACTUH TOPSIYETO U XOJOAHOTO CIIAeB U aKTUBHOU Harpy3ku R .

[Ipu HarpeBe ropsumMx CraeB TEPMOIIIEMEHTA 0 TEMIIEPATYpsl T U paccernBaHUU
TeIa ¢ XOJIOJHBIX CIAEeB, MOJICPKUBAEMBIX TPU TeMmIieparype Ty, Mexay cnasiMu Mpu
pa3oMKHYTOHM I1ienu R cranuoHapHO yCTaHaBIMBAETCS Pa3HOCTh Temmeparyp Tr-Tx.
TennoBoi MOTOK Yepe3 TEPMOIIEMEHT B 3TOM CIIy4yae MOCJI€ HEKOTOPBIX YIPOUIEHUN
MOJKHO 3aIiCaTh KaK

Qx=x(2S/)(T-Ty), (1)

TJ€ X - CPEAHENHTETPAJIbHBIE 3HAYEHUSI TEIJIONPOBOJHOCTEN BETBEH,

S - oAb MONEPEUHOTO CEUCHUS

| - nuHBI p- ¥ n-BeTBe B uHTepBase Temmeparyp (Tr-Tx).

Pa3zHocTh Temmeparyp Ha chmasx TEpMOAJIEMEHTa BbI3BIBAET TepMoau(pdy3uto
HOCHUTEJICH, B pe3yibTaTe 4YEro ropsuue Cliau BETBEH OOETHSIOTCS COOTBETCTBEHHO
ANEKTPOHAMH U JbIPKAMHU, KOTOpPbIE KOHLEHTPUPYIOTCS HAa XOJIOOHBIX CIasX.

Hapyiienue »3iexkTpudeckol HEUTpaIbHOCTH CO3/1aeT I10Jie, HalpaBJI€HHOE OT



XOJIOJTHBIX YY9aCTKOB K TOPSYUM, KOTOPOE MPEMATCTBYET AanbHeimen tepmoauddy3uu
HOcHUTeNled. DTO TMMOoJIe M €CTh TEPMODJIEKTPOJBIDKYIIas cuia E, Bo3HMKaiollas Ha
KOHI[aX pPa30MKHYTOW I[EMHW TEPMOAJIEMEHTa H MPOMOPIMOHAIBHAS PAa3HOCTH
TeMIiepaTyp 1 pazHocTH ko3¢ dunnenToB TepmMmoIAC kax 101 BETBU:

E=(ap-an) (T:-T>) 2)

B MoMeHT 3aMbIKaHUs TEPMODJIEMEHTA Ha BHEITHIOK HAarpy3Ky R B 1ienu moreuer
MOCTOSIHHBIN TOK, 00ycloBIeHHBIH 3pdexrom 3eedeka:

I=E/(R+T), (3)

/I T — BHYTPEHHEE CONPOTHBIICHHE TEPMODJICMEHTA.

DTOT e TOK BBI3OBET BBHIJCIICHHUE U TOTJIONIeHHE Teruia [lenbThe Ha crasx p- U n-
BETBCH TEPMOAIEMEHTAa C METALIMYCCKUMHU IUIacTHHAMHU. l[lpm 3TOM ABMKEHUE
HOCHUTENIeH OyAeT MPOUCXOIUTh OT TOPSYMX CMAeB K XOJIOAHBIM, YTO COOTBETCTBYET
MOTJIOIICHUIO Ha TOPSIYUX crasix TerioThl [lenbThe.

Wtak, BcS anekTpudecKass MOITHOCTh, BbIpabaTbiBaeMasi TEPMOIJIEMEHTOM, €CTh

pa3Huna TCIIOT IlensThE €ro TopsA4YCro u X0JIOAHOI'O CIIacCB.



2. COOpka U MCIOJIb30BAHHbIE MATEPHAJIBI

JU1st co3/1aHus TepMOTreHepaTopa HEOOXOANUMBI:

o anemeHT [lenpthe (TEC1-12706) 9mur;

° paauarop oxnaxaenus 4mrt; Tepmomnacra (KITT-8);
o noBbIaromuit Mmoayns (ot 0,7 B go 5B);

o amtoMuHueBas wiactuHa( 260mMM Ha 240mm);
o JIepeBsIHHAS MTO/ICTABKA;

o napaduHOBas cBeva SIIIT;

o HaXxK1a4Has Oymara (HyJIeBKa);

o HaIWJIBHUK;

o MasyTbHUK,

o 0JIOBO,

° IIPUIION,

o nasiyibHasl KUCJIOTA.

Haumnaem ¢ moarotoBku oOcCHOBaHUs. bepeM JBE allOMUHHUEBBIC IUIACTUHBI,
BbIpe3aeM 1o pasmepaM 130x120mm. Ilocne yero moBEpXHOCTh IUIACTUH HYKHO
JIOBECTH JI0 MACAIbHO TJIaJIKOTO COCTOSIHHSI HAXAAa4HON OymMaroi v MOKPHITh MJIACTUHBI
TOHKHM CJIOEM T€PMOIIACTHI.

Jlanee crmenyetr pa3MeCTHTh TEPMOIJICKTPUUECKUE TPeoOpa3oBaTeIy Ha OJHY W3
IUIACTUH, MPOCBEPIUTH OTBEPCTUS UL BBIBOAA IPOBOJOB U 3aKPENUTh BTOPYIO
IJJACTUHY CBEPXY TEPMODJIEKTPUUECKUX MpeoOpaszoBateneii. Ha BepxHIOWO IIacTUHY
CIENYET PA3MECTUTh PAAUATOPBI OXJIAKIACHUS C UCIIOJIBb30BAHUEM TEPMOINACTBHI.

Crnenyromuii mar - co3gaHue miat@opmpl, Ha KOTOPOH HEOOXOAUMO PACTIOIOKHUTh
5 mapaduHOBBIX cBeue. /{151 coennHeHns 3IEMEHTOB, OBLIIO UCTIOJIB30BAaHO CMEIIIAHHOE
COEIMHEHHUE: 5 3JIEMEHTOB - MOCIEA0BATEIBHO U 4 - MapaieNbHO.

[Ipyn HarpeBe HWKHENW CTOPOHBI M IMACCHUBHOTO OXJIAXKICHUS BEPXHEN CTOPOHBI

ObL10 ToNyueHo oT 2 10 4 B.



[Tocne vero Obut ycTraHoBieH moBbimaronuii Moayiab (0,7B mo 5B) u B utore
MOJYYMJIM TOK ¢ XapakTtepuctukamu 5B u 0,5-1,0A.

Tarxkxe ycTaHOBHIM USD BBIXOJ, KOTOpBIM yXKE WCIONB3YeTCS JUIS IHATAHUS
norpedutenei. [lnacTuHbl HCIOIB30BANIN ATIOMUHHUEBBIE, TaK KaK aJIFIOMUHUN 00J1a1aeT
XOpolen TeriooTaaued. Mexy IUJIaCTUHONM M 3JeMeHTaMu Oblia HCIOJIb30BaHa
tepmornacta — KIIT-8, oHa ciy>XUT JJ1s1 JIy4IIEro KOHTaKTa MEXK1y TOBEPXHOCTSIMU, TEM
CaMbIM TOBBIIIAs TEIUIOOTBOA. Takke B KayecTBE OTBOJAA TEIUIa ObUIM MCIOJIb30BAHbI
KOMIIBIOTEPHBIC ~ PAIMATOPbI, KOTOPbIE OTBOAST TEIUIO OT BTOPOHM CTOPOHBI
ATIOMUHUEBOM MIACTUHBI. B X0/€ ucciaeqoBaHus UCIOJIb30BAIMCH 3JIeMeHTHI [lenbThe -
TEC-12706, Tak Kak OHM XOPOIIO BBIMOJHIIOT CBOIO (PYHKIIMIO M JOCTYIHBI MO LIEHE.
Jlyuame ucnonb3oBaTh TepModaemMeHTsl TEP-142T300 tak xak mx KIIJl cpaBHUTEIEHO
Bbilie. Cxemy JIOMOJIHWIM TMOBBIMIAIONIMM MOJIYJIEM, MPEeoOpa3yroIuM BXOJSIIEe

HAIIPpsSKCHUC 0 5 BOJBT.



3. Pe3yabTaTrsl TecTupoBanus. OnpenesieHue BO3MOKHOCTH 110 CO3aAHUIO

CepUMHON MOJeJIM TEPMOIJIEKTPOreHepaTopa.

Tabmuuma ¢ pe3yiabTaTaMd  3aMepa  BbIpaOaThbIBAEMOIO  HAINpPSHKEHUS

TEPMOTEHEPATOPOM.
Ne Hcnonb3yeMblie HCTOYHUKH TeIIa Monyyaemoe Hanpsxenue, B
n/n
1. Temno pyku uenoBeka 0,2B-0,5
2. [Tnams 2x nmapaduHOBBIX CBeueh 5,5
3. [Tnams 5-10 napaduHOBBIX cBeUei 10

TepMO3JIEKTpOTeHEPATOP UMEET IMMPOKUN THUANA30H YCIOBUM JKCIUTyaTalluH, Ha
OTKPBITOM BO3JyX€ U B MOMEIIECHUH, HO B paMKaX MPOBOJUMBIX 3KCIEPUMEHTOB ObLIO
olpesiesieHHa HEO0OXOIMMOCTh JOMOJHUTEIBHOIO €ro OXJIAXACHHUS MpH MOMOUIH
BEHTWIATOpAa. B MpPOTUBHOM cilydyae OH BBIMAET U3 CTPOs, NMPU 3TOM OH HE OOUTCA
KOPOTKOT'O 3aMblKaHUs U paboThl 0e3 Harpy3ku. Co3aHHBIA TEPMOIJIEKTPOreHepaTop
MIEPBBIN U T1aBHAs 11€J1h, BEIPA0ATHIBATh JIEKTPOIHEPTUIO IOCTUTHYTA.

B nanbHeillieM, OpUEHTHUPYSICh HAa NPUOOPETEHHBIA OMbBIT, MOJEIL Oynaer
COBEPIIECHCTBOBAaThCA. HO cerogHss y Hee OTIMYHBIE XapaKTepUCTHUKH. Takue Kak
JUTUTEJIbHBIA CPOK CIIY>)KObI M MPAKTUYECKH HEOTPAHWUYEHHBIM CPOKOM XpaHEHHs MpU
MOJIHOW TOTOBHOCTH K paboTe. OH HEe TpeOylT CHEelUaTbHOTO OOCITYXKUBaHUS,
YCTOWYMB B paboTe, JaeT CTAaOMIbHOE HATIPSDKCHHE.

Kpome Toro, BBUIYy OTCYTCTBHSI JBHWXKYIIUXCA YaCTe TEPMOIJIEKTPUUYECKUE
reHepaTophl MOJIHOCThIO OECHIYyMHBI B paboTe, 4TO JaeT UM MPEUMYIIECTBO IMepea
MaIIMHHBIMU UCTOYHUKAMH MOCTOSTHHOTO HAIPSIKEHMUS.

Co3nanHasi MoJeib TepMOIreHeparopa MO3BOJISIET YTBEpPXAaTh, 4TO Oyayiiee
SHEPreTUKN MMEHHO 3a TAKUMHU MCTOYHUKAMH 3JIeKTponuTaHuss. C ero BO3MOXHOCTBIO

3apsKaTh MOOWIIBHBIN TENEPOH, IPYTUe YCTPOMCTBA B IOXOAHBIX YCIOBUSIX.



COBI[aHHaﬂ MOJICJIb TCPMOJJICKTPOICHEPATOPAa 11O CBOMM BLIXOJHBIM ITapaMCTpaM
COOTBCCTBYCT CYIICCTBYIOIIUM 3apsadHbIM YCTPOﬁCTBaM JJIA MOOMIJILHOTO TGJIG(I)OHE[ 141
BO3MOJXHa CTaTb TCXHHUYCCKUM IIPOTOTHUIIOM JJIA CO31aHHIO CCpHﬁHOﬁ MOACIN

3apsAIHOTO YCTPOMCTBAM JUisl MOOMIIBHOTO TenedoHa.

3akiouenue

JanHoil paboToil MBI JOKa3adud WCHOJb3YsS IPOU3BOJACTBEHHBIE MaCTEPCKUE
HAIIETO TEXHUKyMa MBI MOXEM CO03/laBaTh pabouue wmonenu wuzgenuid. Ho s
JIOCTUKEHUS OpUHIMOA  3aMKHYTOTO HUKJIa  «dcciefoBaHue-pa3paboTKa-
IIPOM3BOJICTBOY» HAIlIEMy IMPOEKTY HEOOXOAMMO elle MHoroe. Mbl HajeeMcs, 4ToO BCe
HE0OXOJAMMBIE IATH JIJIS1 3TOTO MBI CAEIIAEM.

['maBHas nmpobiiema, peiraeMasi HallluM MPOEKTOM YCTaHOBJICHHE MPOYHBIX CBs3el
y4eOHBIX 3aBEJCHUI C 3aMKHYTBIM CaMOJOCTaTOYHBIM YU€OHBIM MpPOLECCOM (WU
MIPUBEJICHUE €r0 K HEOOXOAMMOMY KadyeCTBY) ¢ 0a30BBIMHU MPEANPUATUIMU y4eOHOTO
3aBEACHUS.

AHanu3upys CBOIO padOThI MbI KaK aBTOPbI peaJIbHbIX U3JENHUIN OTIaeM cede oTueT
kak Bo BpeMeHa CCCP Tak u cerojHsi Hay4HO-HUCCe0BaTeNbckasi paboTa ¢ Cepbe3HbIM
IIPAaKTUYECKUM PE3YJIbTATOM BO3MOXHA TOJBKO TaM IJA€ MHOIME TOJbl CYLIECTBYIOT
CTPYKTYpPBbI aHAJIOTUYHBIE CTYACHUYECKUM KOHCTPYKTOpPCKUM Oropo BpemeH CCCP.

['maBHBIM CpeACTBOM MJisi pEIICHHs 3asBJICHHOW mpoOsembl sBisieTcss 100 %
peanu3aluuy AUIUIOMHBIX paOOT ydaluxcs B KOHKPETHbIE pa3pabOTKU WM WU3/ENus Ha
MIPOU3BOJICTBE.

Bpemennsie cpoku peanuzali  IPOEKTa COBMAJAI0 CO CPOKOM OOyudeHUs
yuaierocs.(3-4roaa). Ilpoekt no co3gaHuio TepmoreHeparopa (Kak MpOOHBIA MPOEKT
paccuutad Ha 1 ron).

ITononsckuit O.I1. B HemaBHEM MPOIILJIOM WIEH COBEIIATEIHLHOIO COBETa COMO3a
nuzaitHepoB Kazaxcrana, mo ero pa3paboTkaM BBIMYIIEHO COTHH ThICSY U3JEIUN
HapoOJHOrO TMOTpeOsieHHs, CT. MpenojaBaTesb Kadeapsl [u3aiiHa, yHHBEpCHUTETa

uMm.JLH. T'ymuneBa r.AcTaHa, ceroaHs acnupaHT yHuBepcureta wuMm. O.M.



HocroeBckoro. Ero  cTyaeHThl MOOEAMTENM  MHOTMX  HAy4YHO-IPAKTHUYECKHX
KOH(EepeHITUH.

[Togoneckuit O.II. umeer OoraTblii ONBIT MO OOBEIWHEHHUIO [JISl PELIEHUS
Pa3NUYHBIX TPOEKTHBIX 3aJad YHUBEPCUTETOB OJIMKHETO W JIaJbHEro 3apyOexbs.
[IpoekT no co3naHuio TepMoreHepaTopa Kak KOHKPETHBIM MPUBEIECHHBIN OT Havaa 10
KOHI[Aa 3aKOHYCHHBIN MpUMEp UMEET U KOHEUYHBIE CPOKHU, MJIaHUpPYEeTCs B Tpu dTana. .
Oran co3ganue Ha 0Oa3e ydeOHOro 3aBelieHUs J1a0OpPaTOpUU MO  CO3/IaHUIO
WHHOBAIMOHHOW mpoayknuu (raboparopusi co3mana B aekabpe 2017r.). Il. Dran
Co3/1aHue JJTabopaTopHei mepBoii padodel MOJICIIM ONBITHOTO o0Opas3iia (oOpasia co3naH
B suBape 2018r.). Ill. Dran co3maHue cepuiHBIX 00pa3loB u3ACAHMA. (CO31aTh
cepuiiHbIil oOpazen uznenus a0 lsaBaps 2019r.)

K HeratuBHbIM NOCIEACTBUSM pEaTU3alldu IMPOEKTa MOYKHO OTHECTH IIIaruar
HaIIMX HapabOTOK MO0 KOHKPETHBIM M3ENUsAM, MEXaHU3M HX MpEeAO0TBpalleHus, padboTta
10 MPUOOPETEHUIO MATEHTOB HA U3/1EIIUA.

HeoOxonumas cucrema oOecrnieueHus MpoekTa npoekTta. Brimrodaer B cebs Kak

IPAHTOBYIO MTOAEPIKKY, TAK U CPEACTBA YACTHBIX JIUI] M OPraHU3aLUN.
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