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TEOPUSA PEHHEHUSA N30BPETATEJIBHBIX 3ATAY
Kononosuu A.B.
(Hayuns1it pykoBoautens — Xo1skoB B.A.)

N300peTraTenbckie 3a1add 4acTo IYTAIOT € 3aJadaMHM TEXHUYECKUMH,
WHXEHEPHBIMH, KOHCTPYKTOPCKUMHU. [1ocTpouTh OOBIYHBIN JOM, UMEs TOTOBbIE
YepTeXKM M pacueThl - 3ajada TeXHUYeckas. Paccumtarh OOBIYHBIH MOCT,
MOJIb3YSCh TOTOBBIMH (popmyrnamu - 3amaya uHkeHepHas. CHpOeKTUPOBATH
yIOOHBIH W JEmIeBBIA aBTOOyC, HAWAS KOMIIpOMHUCC Mexnay '"ymoOHo" u
"memeBo" - 3amaya KOHCTpyKTopckasd. Ilpu pemieHun >TuX 3agad  He
MIPUXOAUTCS IPE00JIEeBaTh MIPOTUBOPEYUSI. 3anaga CTAHOBUTCS
M300peTaTeNbcKOl TOJNIBKO B TOM Cllydae, eClM JJisl ee PelIeHHs HEOOXO0AUMO
peoJI0J1eTh npoTuBopeune [1].

Llene TPU3 — 310 (dopMupoBaTh TBOPUYECKYIO JUYHOCTb, HAYYHUTh
n3zobperarts Ooyiee yCIEIIHO, HAaNpaBJICHHO. YeIOBEK CMOXET XOpOIIO
MBICITUTB, €CJIi Oy/eT co3naHa oOliast TEoOpusl XOPOoILIero MelieHus. B atom u
3aKJII0Yaiach KOHEYHAs 11eIb TEOPUH PEIICHHs H300peTaTeIbHbIX 3a1ay.

Ectb nBa ocHOBHBIX npaBuia TPU3:

1. B ocHoBe n1000r0 HM300peTeHUs JEKHUT MPOTHBOPEUYHE, KOTOPOE

HAJI0 PELIUTh.

2. CymecTByeT HICBHOS = PEIICHUE, HJCATbHBIA  KOHCYHBIN

pe3yNbTaT, KOTJa CUCTEMBI HET, a BCE CaMO MOJIY4aeTCsl.

N wuMeHHO mpOTHUBOpEUME SIBIAECTCS OIHUM M3 TJABHBIX IPU3HAKOB
TPU3.

CymectByeT 50 €moco60B paspenieHuss TEXHUYECKUX MPOTHBOPEUUH.
I'enpux AnpTHrymiep ObUT yBepeH, YTO, U3yYUB PAaOOTHI MPEAIICCTBEHHUKOB,
MOHO BBISIBUTh  YCTOMYHUBO TOBTOPSIOIIMECS TPUEMBI, KOTOPBIE CMOTYT
MOMOYh B CO3JaHMM HOBBIX H300peTeHuil. bbIM OHHM MOJTY4YEeHBI MTyTeM
rNyOOKOro  aHaiu3a COTHMU ThICSY H300pETEHUH Ha MpeAMET BBIABICHUS
OCHOBHBIX METOZIOB, KOTOpbIe M300peTaTeNd MOJCO3HATENLHO HCIOIb30BAJIH.
Taxoke OBUT BBIBEJICH aITOPUTM PEIICHHUS N300peTaTeIbCKUX 3a/1a4.

Bnaness mexotopbiMu H300peTaTeIbCKUMU MPUEMAMU, MOKHO PEIIHUTh
OTHENbHbIE 33Jaud U3 PAa3HbIX TEXHUYECKUX OTpacield. AJbTuIysuiep,
MpOaHATM3UPOBAB OOJBIIOE KOJIMYECTBO M300pETEHUH, BBIIBICHHBIC MPHEMbI
ceenn B "Tabmuily OCHOBHBIX NIPUEMOB Ui YCTPAHEHUS TEXHUYECKUX
npotuBopeunit  ". Ilpuembl, KOTOpble pPEKOMEHAYIOTCS B  TaOJMIE,
MpeACTaBICHBl B OO0IIEM BHAE. OJTO HE 3HAYWT, YTO TaOiuIa u30aBIsIET
n3zobperarens OT HEOOXOAMMOCTH JyMaTh, OHA HampaBisgeT U300peTaress Mo
00Js1ee BEpHOMY U MEPCIEKTUBHOMY MYTH.

OnHUM U3 TIPUEMOB pELICHUs M300peTaTeNnbCKOM 3ajaud  sBISETCS
npueM "JIpobnenus". [IpuHIMn n1poOaeHns 3aKII0YaETCs B CISTYIOMIEM:
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1. Pa3menuTh OOBEKT HAa HE3aBUCHUMBIC YACTH

2. BpImosHATE 00bEM pa300pPHBIM

3. YBenuuuTh CTENEHb APOOIICHUS 00BEKTA.

[Ipumep mnpunmuna apobnenuss — marent CIHIA  N2859791.

IIneBMaTHyeckas INMMHA, COCTOSINAs M3 JBCHAANATH HE3aBHCHUMBIX CCKIIMI.
Paznenenne mmHBI OCYIIECTBISETCS JAJISI TOTO, YTOOBI MOBBICUTh HAJICKHOCTD.
Eme oxnuM npuMepoM sBiisieTcst aBTopckoe cBuzerenbctBo N184219. Crocod
HEMPEPHIBHOTO Pa3pyIICHUSI TOPHBIX MOPOJ 3apsA/laMHi B3PbIBUATOrO BEIIECTBA,
OTIUYAIOIIUNCS TEM, YTO C LEJbI0 MOTYYCHHS MEIKUX (Dpakiuii HETPEPHIBHOE
paspylleHne MOBEPXHOCTHOTO CJI0S MPOM3BOIAT MUKpo3apsaaaMu [2].

Kparkas cxema, mis mnpuMeHeHuss HaBblkoB TPU3, BbeIrasauT
CJIEIYIOLTUM 00pa3oM:

1.

2.

5.

[IpaBuibHO ompenenuTh, a TaaBHOE chopMyIupoBarb 3agavdy. Kak
ObL1a 1aHa mpobaemMa U MOHsATA JIU OHa.

Haittn rnmaBHOE npoTHMBOpEUME, KOTOPOE MEMIAET PELIUTh JAAHHYIO
3az1auy.

Onpenenutrb  pecypcesl, KOTOPBIMH MBI obmamaeM B
paccMaTpuBaEMOM Ci1yvae.

Bocnonb3oBarbes ogHuUM U3 50 HMMEIOIIUXCS TPUEMOB pEIICHUS
3a/1auu.

[TpoBecTu aHanu3 pelieHus: ¥ MOHATh, BOZMOXKHO JIM €0 yIy4YlIUTb,
U T0OMIIMCH JIU MBI HJICAIbHOTO KOHEUYHOTO pe3ynbTara.

s npencraBinenust merofos TPU3, mpuBeaeM HECKONbKO NMPUMEPOB
3a/1a4 C PELIECHUEM:
1) Curyanus: [epen PoGeprom CredeHCOHOM, TaIAHTIUBHIM
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AHTJIMHCKUM MHXXEHEPOM, BO BPEMs CTPOUTENBCTBA MOCTA, BCTalla
3a/laya MOHT@Xa IPOJIETHOI'O CTPOEHUS Ha ONOphI, KOTOPOE OBLIO
CIENIaHO M3 KOBKOIO 4YyryHa W MMEJIO KpYIJIoe cedyeHue. [naBHOMU
npo0sieMoil  ABISAJICSS MHOTOTOHHBI Bec KOHCTpykuuu. Kax xe
yJ1alloCh MOHTHPOBATH MPOJIETHOE CTPOCHHE?

IIporuBopeune: J{ns MOHTaxa JOJKEH OBITh TPY30IOJBEMHBIN
KpaH, U €ro ObITh HE J0JDKHO, T.K. HE CYIIECTBOBAJIO KPAaHOB JTAHHOM
IPY30I0IbEMHOCTH.

Pemenne: Muxenep Bocnosb3oBaics npuHumnoM " OO6paTuTh Bpen
B mosib3y". OCHOBHas Wjes JaHHOTO CIoco0a — ATO C MOMOIIBIO
BpeIHbIX (pakTOpoB 1MOO e BpeIHBIX BHEIIHMX BO3JEHCTBUI
IOOUThCS JKemaemMoro pesyibTaTa. VHXKeHepbl BOCHOJIB30BAJIUCH
BiausHueM Jlynel Ha Boay:  goxaanuch npuinba. CoOpaHHBIE
CEeKLMHU KOHCTPYKLUHH pa3MECTHJIM Ha IOHTOHaX M, BO BpeMs
IPUJIMBA, HAIIPaBUIU B HYXKHBIN npouieT. [lo okoHyaHuio npuiusa,
YpOBEHb BOJBI 3HAUUTEIBHO CHU3WICS, OIYyCKas IMpH 3TOM
OpoJIETHOE  CTpOEHHWE Ha  omopsl. PaGouum  ocraBanoch
JIEMOHTHPOBATH MOHTOHBI U 3aKPEMUTh MPOJIETHOE CTPOEHUE.



Curyauus: Nzrortoisis MpeABaAPUTEIILHO HaIpsKEHHbIN
JKEJe300€TOH, HCHOJB3YIOT apMarypy U3 IIPOBOJIOKH, KOTOPYIO
pacTAruBalOT  3JIEKTPOTEPMHUUYECKUM  crocoboM.  PacuerHas
BeMYMHA HarpeBa npoBosioku coctarisier 700°C. Ho npu Takom
CHJIPHOM JKape apMmaTypa HEoOpaTUMO TepseT CBOM IOJIE3HBIE
MEeXaHM4YeCcKue  CBOMCTBAa. TpeOyercs  YCTpaHWUThb  JIaHHBIH
HE/IOCTaTOK, COXPAHUB YIOOHBIA 3IIEKTPOTEPMUYECKUN CHOCOO
pacTsruBanus nmpoBosioku. Kak ObITh?

[IpotuBopeune: TennoBoe moje I0KHO JEHCTBOBATh HA apMaTypy,
YTOOBI €€ MOKHO OBUIO PAcTAHYTh, U OHO HE JIOJKHO JEHCTBOBATH
Ha apMarypy, 4ToObl OHA HE MOTepsIa CBOU IPOYHOCTHBIE CBOWCTBA.
Pewmenne: YacTh mpOBOJIOKH, KOTOPYKO MPEACTOSIIO PACTATMBATH,
3aMEHMJIM KApOIPOYHBIM CTEPKHEM, OH B Ipoliecce paboThl He
pacxonayercs. CTepKeHb HArpeBalOT JO HYKXHOM  BBICOKOU
TEMIIEpaTyphbl; MPU ITOM OH yajduHsAeTcs. B 3Tom pactsHyTOoM
COCTOSIHUM CTEP’KE€Hb HAJIEKHO KPEIAT K XOJOAHOW IMPOBOJIOYHOU
apmarype. IlocreneHHO cTep)KeHb OXJAXKIACTCSI U YKOpauMBaeTcs,
pacTsruBas mpoBoIOKy. [I[pUHIMIT JAHHOTO U300PETEHHUSI TTOJIOKEH B
OCHOBY 3JIEKTPOTEPMUYECKOTO IOMKpaTa.

Hcnons3oBanuble mnpuembl: [lpuHiun apoOneHus (pa3neiauThb
00BEKT Ha HE3aBUCUMBbIE YAaCTHN), IPUHLIUII BbIHECEHUS (OTIAEIUTh OT
oObekTa '"Memaromyro'" ~4YacTh WM, HaoOOpOT, BBIICIUTH
€IMHCTBEHHO HYXXHYI0 YaCTh HJIM HYXXHOE CBOMCTBO), MPUHIHII
"mocpenHuka" (McTI0IH30BATh MIPOMEKYTOUHBII 00BEKT,
MEPEHOCAIINI WA - MEepelalouMii  JAEUCTBUE WJIM Ha Bpems
HNPUCOETUHUTD K 00BEKTY JIETKOYJaIUMBI 00BEKT) [3].

Curyanus: [Ipu npou3BoACTBE CTPOUTENBHBIX pabOT MHOTJa ObIBAaET
HEO0XO0ANMO Pa3pyLIUTh CTEHY, TAHEb U CBAIO U3 KeJIe300€TOHa.
Xene300eToH, B KOTOPOM MPUMEHSIETCS MeTaJulMyeckasl apMaTypa,
OTJINYAETCsl MOBBIIIEHHON YCTOMYMBOCTBIO K Pa3pylIEHUIO, TaK YTO
B JTOM CIIy4ae €ro HEOCIIOPUMBIE IPEUMYIIECTBA CTAHOBATCS
HEJ0CTaTKOM, KOTOpBIA ycTpaHsercs ¢ TpynoM. Kak ke pa3pymuTts
xene300eToHHoe u3zenue Hanboee 3hHeKTUBHBIM crIocoOoM?
[TpotuBopeune: CuenneHue Mexay OETOHOM U apMaTypoil TOJIKHO
OBITh CHUJIBHBIM, MOTOMY 4YTO TaKOBO CBOMCTBO jKeJe300eToHa, U
CLEIUIEHHWE JOHKHO OBITh CJa0bIM, YTOOBI pa3pyLIUTh BpEIHBIE
CBSI3M B U3/CIIUU.

Pemenne: Paccmorpum 3amady ¢ nosunuu B TPU3 BemonpHOTO
aHanmu3a. JlaHpl JBa MaTepuasia — apMmarypa ¥ OETOH, a TakKke
BpEeIHOE IoJie clerieHus] Mexay Humu. CTaHgapT Ha pelieHue
u3zo0perarenbCckux 3aaad 1.2.4 mpennaraer BBECTH B CUCTEMY
IPOTUBOACHUCTBYIOLEE II0J€, KOTOPOE CHOCOOHO  3aCTaBUTh
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apMaTypy paciiupsTbes, a OeToH — CxKHUMarhecs. OCyIIeCTBUTH
pEILIEHUE MOKHO, €CIIH NPOILYCTUTh YE€PE3 apMaTypy JIEKTPUUECCKUN
TOK, OJHOBPEMEHHO IOJMBasi IMOBEPXHOCTb OETOHHOTO W3JEIHS
XOJIOAHOM BOIOM.

HUcnonb3zoBannbie  mpuembl:  Cranpapr  1.2.4  Ilpunnun
«IIPUMEHEHUE  TEPMHUYECKOIO0  PACIIUPEHMS».  MCIOIb30BaTh
TEPMUYECKOE PACIIMPEHUE MaTEPHAIIOB [4].

[To-BuguMOMy, BO3MOXHOCTH YIPABJIEHHUS IPOLIECCOM MBILLICHUS
O0e3rpaHnyHbl. VX Hemp3s wucyepnath, MoromMy 4tro Pasym, Benmuanimi
MHCTPYMEHT [103HaHM U MpeoOpa3oBaHus MUPA, CIIOCOOEH MTPpeoOpa3oBbIBaTh U
ce0st camoro. KTo MOXeT ckazaTh, 4TO €CTh IpEeAes MPOIEecCy 04eI0BEYNBAHMS
yenoseka?.. Jlo Tex mop, moka OyIeTr CyIIecTBOBATh YEJIOBEK, Oyer
COBEPILIECHCTBOBATBLCS YIPABICHHUE 3TOM CWJIOH. MBI JMIIb B CaMOM Hayaie
aosroro mytH [5].
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