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ObWWME BOMNMPOCbHI TEXHUYECKNX HAYK

MoAKOHTPOIbHAA SKCMJIyaTaLUs YCTAaHOBOK 3J1eKTPOLIEHTPOOeXHbIX
HacocoB (YOLH). OnbIT, npoGnemMbl U NepcneKTUBbI

BnaceHnko EBrenunit BagpnmMoBuy, CTyAeHT MarucTpaTypsl,
MapueHko Makcum BagnmoBumy, CTyfeHT MaructTpaTypsl
TIOMEHCKMI MHAYCTPUANBHLIN YHUBEPCUTET

pabOTHUKOB 3aBOJIA-TPOU3BOJUTES SIBJSIETCS YBEJH-
yeHHe JI0JIrOBEYHOCTH paboThl (HAapaOOTKH) y3J10B ycTa-
HOBOK 32 CUET KOHTPOJIsI M KAUeCTBEHHOTO BBIMIOJIHEHHUST BCEX
TEXHOJIOTHUECKHX PerIaMeHTOB (npeaycMoTpeHHbIX TY v p.
JIOKYMEHTaMH ) T10 MOJIrOTOBKE CKBAXKUH K MOHTaxy ¥ DLIH,

I leﬂb}O MOJKOHTPOJIbHOU 3Kcryatauuu YILH cunamu

MOJrOTOBKE y3JI0B YCTAHOBOK K MOHTAKy, MOHTAXKY U IKC-
rutyatauud YIIIH Ha ckBakunax HeTSIHBIX KOMIAHUN U
BHECEHMIO KOHCTPYKTHBHBIX H3aMeHennil B Y ILIH, neo6xo-
JIUMOCTDb KOTOPBIX BBISIBJISETCS B ITPOLIECCE TTOJKOHTPOJILHOM
IKCITyaTaly.

3apy6exuble uzroroputent YILIH (pupmsl Reda, Cen-
trilift u np.) rapanTUpyloT 6€30TKa3HOCTL PAGOTHI CBOMX U3-
NIe/IME B TeueHHe JByX M 0oJiee JIET TOJbKO B TOM CJjyyae,
ec/iM HedpTsiHble KOMMAaHUKM NPUHUMAlOT Ha cebsl onpee-
JIeHHbIe 00513aTe/bCTBRA.

[1pu 3TOM BCe pabGoThl, CBSI3aHHbIE HEMOCPEJICTBEHHO C
YOLIH, N0o/13KHbI BBIMOJHATLCS TOJBKO CHJIAMH MTPEICTABH -
Teseil pupM — uarotoButesielt YILIH (npuuem 3a Becbma
NPUIMUHYIO TJ1ATY ), @ IPH 00JIbLIKX 00'beMax PoJlaxK ycTa-
HOBOK B KOHTpaKTax IMpelycMaTpuBaeTcsl MjatHoe o0y-
yeHHue pabGOTHHKOB He(TAHOH KOMIaHWH, KOTOPbIe B JaJib-
HEeHLIEM MOJIy4aloT MPaBO CAMOCTOATENbHOH pabOThl, HO
MOJ, KOHTPOJIEM MPEJICTaBUTENS  (PUPMbI-H3TOTOBUTES
YILH.

3apybexHass  (pUpMa-HU3roToBUTesb  obecreyuBaer
noabop ycraHoBKH, BKJouasi Hacoc (DLIH), nBurarenn
(IT3M1), kabesbHyIO JIMHHUIO, CTAHIMIO YIpaBJEHHs, TPaHC-
thopmaTop n KabGesibHble MPOTEKTOPDI, K KaXKA0H KOHKPETHOH
CKBa’KHHE B CTPOTOM COOTBETCTBHM C TPeOOBAHUSMM CTaH-
JIAPTOB  (DUPMbl-HU3TOTOBUTEJIS; OCYLIECTBJSAECT TMOATOTOBKY
YILIH, Bk/touasi BXOJHONH KOHTPOJIb KaXKJOTO y3Jja ¢ 06-
KaTKOHM Ha CTeHjie; BbinoJiHseT MoHTaxK YILIH, npobHbii
nyck W BbiBox o0opynoBaHHOH YILIH ckBakMHbI Ha 3Kc-
TUyaTalMOHHBIH PEXKUM, B TOM UHCJIE U MOCE IJIUTETBHOTO
nepepbiBa B paboTe YCTAHOBKH, M BbIMOJHSET JIEMOHTAXK
YOLIH.

[IpencraButenn QUPMbI-U3roTOBUTENST 0GECIEYUBAIOT
TaKxKe KPYWIOCYTOUYHBIH KOHTPOJIb 32 00YCTPOHCTBOM H CO-
CTOSIHMEM YCThbsl CKBAXKHMHbI U €€ TIOArOTOBKOH K MOHTaXKy
YOIIH, KoHTpoJb 3a CHYyCKOMOALEMHBIMK OMepalusMu

YIUH u Hactpoliky cucTeM yrpaBjieHHsl Mocje BbIBOAA
YCTAHOBKH HA 3KCIIyaTAaLHOHHBIA PEKHUM; OCYLLECTBJSIOT
TEKYUIMH KOHTpPOJbL 3a sKkcruyatauweid YILIH; yua-
CTBYIOT B pa3bopKe KaXKjoro yaja oTKasaBliel YCTaHOBKH
B LlentpanbHom Giopo mnpokaTta 00OPYLOBAHHSI 3JEKTPO-
norpykHbix ycranoBok (LIBITO IITY) u B paccienoBanuu
MPUUMH BbIXOJIA YCTAHOBKH U3 CTPOSI.

B 1992 r. 8 UTI® «Komwuoitn» (r. YcuHCK) co3/1aHO
JlouepHee NpeanpUsiTie, KOTopoe B3sio Ha ceOsi BbIMNOJ-
HEHHE YacTH MepeynuCsIeHHbIX Bblllle (YHKIMH M0 MOJ-
KOHTPOJIbHOH sKcruyatauuu YILIH, a umenno: nogbop
YCTaHOBKH K KaxKJ0H CKBa)KHHE B COOTBETCTBHH C TPeHO-
BanuamMu OKB BH (r. Mocksa), BkJjiouasi nondop DLIH
Mo MPoU3BOJUTENbHOCTH U Hanopy, a [139J] — no moui-
HOCTH, OMpejieieHre THNa KaOeJbHOU JIMHUU U TJIyOUHbBI
MOJIBECKH, a TaK¥Ke MOIIHOCTH U THIA TpaHCpopMaTopa;
PEMOHT W TMOJArOTOBKY K MyCKYy Ha3eMHOro 000py/loBaHUS
YOUH; npuemky YIOLH nocne MoHTaxa; npoGHbIid
MycK U aBToMaTudecKui (6e3 yuacTusi nepcoHaJa) BbIBOJL
CKBaXKUH, oGopynoBanubix YILIH, Ha paGounii pexkum,
B TOM uMCJle U I0cJe JUINTeJbHOH octaHoBKH YIIIH, a
TaKKe HacTPOHKY CHCTeM YINpaBJieHUs TMoc/e BbIBOJA Ha
PEXKUM.

10 XKe npeanpusaTHe 06eCcrneunBaso KOHTPOJIb 3a Mojl-
FOTOBKOH CKBaxKMHbI K MOHTaxKy ¥YILIH (npombiBKa ckBa-
JKUHBI, 11a0JI0HMpOBaHKe, OTOUMBKA 320051 U JIP. ) U KOHTPOJIb
3a CITyCKOIOIbEMHBIMH OIEpaLMsMU M IKCIUyaTaluen
YOLIH, nepuoauuecku uamepsisi Cuily ToKa M HanpsiKeHHe
B CETH, HAMop, MPOU3BOAUTENLHOCTb M TIPUBOJHYIO MOILIL-
HOCTb Hacoca, 0OBOJHEHHOCTb OTKAYMBAE€MOHW »KHUIKOCTH
U cojiepxKaHue B Hell MeXaHMUecKHX mnpumecei. BaykHbiM
9J1EMEHTOM JIesITe/IbHOCTH JIOUEPHEro MPearnpUsiTUsl Oblio
Takke ydactue B pas6opke B LIBITO IITY yanoB orka-
3aBllell YCTAHOBKH M B pACC/JENOBAHUM MPHUMH BBIXOJA
YOIIH us crpos.

KauecTBeHHOE ¥ MOAKOHTPOJILHOE BbIMOJHEHHE Mepe-
UMCJEHHBIX Bhille ornepauuil (paboT) B HEeMaJol CTerneHu
C10COOCTBOBAJIO YJYULIEHHIO TEXHUKO-9KOHOMHUYECKHUX M0~
Kasarejeil u opranusauun tpyna UIIO «KomuuHedpTh».
Tak koammyectBo oTkaszoB YILIH cuusmiaocs or 15 10 10 B
Mecsill; B TeueHHe rofia JIeHCTBYIOLINH (POHL CKBaXKUH Obl

NABH XMMIBhUHXAL 1900dU08 aumQQ)
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yBeanuen ot 90 10 141 ¢ poctom a06biuu Hedth Ha 30 %;
CHHKEHbBI 3aTpaTbl Ha MPOBEIEHHE PEMOHTOB CKBaXKMH,
YMEHbLLIEHO MOoTpedseHHe 3JeKTPOIHEPTHH, a B KOHEYHOM
cyeTe — yMeHbllleHbl 00IIHe 3aTpaThl Ha MPOKAT 060Py0-
BaHHUS.

Eue GoJiee MHTEpeCceH OMBIT MOAKOHTPOJIBHON 3KCIITY-
atauun YILH npoussoacrsa AO «AJIHAC» na mecro-
poxaenusix OO0 «JIYVKOUJT — 3Banaguas Cubupb»,
KOTOpPOE TMEPBbIM CPEH KPYMHbIX HE(PTSHbIX KOMMAHHH
MPUCTYMHUJIO K 3aKJIOUEHHIO JIOTOBOPOB C 3aBOjlaMH-H3ro-
TOBUTENISIMH Ha TIOAKOHTPOJBHYIO 3KCIJIyaTalldio BHadaJse
OMBITHBIX 06pa3LOB, a 3aTeM U cepuiiHbIX Y DLIH.

000 «JIYKOWJI-3ananuas Cubupb»  3aKJI0UUJIO
jgoropop ¢ AO «AJIHAC» Ha MNOAKOHTPOJILHYIO 3KC-
nuyataunto Ha ckaxkuHax TIIIT «KoranbiM-Hedreras»
BocbMH KoMmruiekToB YILIH: nsith ycranoBok, cocro-
AUIMX U3 CEPUUHBIX TOTPYKHBIX HACOCOB, JIBUraTe el M
THPO3aLIUThI 3aBOJIA-U3TOTOBUTE/S H HOBBIX KaOeJbHbIX
JIMHUH NOTPeOUTENIS, U TPEX YCTAHOBOK CelHaJIbHOTO HC-
MOJIHEHMSI, COCTOSILLMX U3 MOTPYKHBIX HACOCOB B KOPPO-
3MOHHO-CTOMKOM HCIOJIHEHMH, MOTPY:KHBIX JBHUrarteJei,
THAPO3ALIMTB U KaOeJNbHBIX YIJHHUTENEH 3aBoja-H3ro-
TOBHTEJISI U HOBBIX KaGeJbHbIX JJUHUH NOTPEOUTENS, H3TO-
TOBJIEHHBIX C HCMOJIb30BAHHEM YIJIMHUTENECH 3aBOJA-U3-
FOTOBUTEJIS.

Bce paGoThl 110 MOArOTOBKE M TECTHPOBAHHUIO Y3JI0B yCTa-
HOBOK, MOJIFOTOBKE CKBa)KUH, MOHTaxKy M crycky YILIH,
3aIyCKy M BBIBOLY Ha 3IKCITyaTallHOHHBIH PEXKHUM TMPOBO-
JUMCh B TpucyTcTBUH TpeacraButens AO «AJIHAC».
B npollecce MOAKOHTPOJBHOH 3KCIyaTallid CTOPOHAMU
OblIM  pagzpaboTaHbl periaMeHTbl M MpOrpaMMmbl MpoBe-
JIEHUsI TOJKOHTPOJILHON 9KCIUlyaTaludk Kak Jjisi  KOM-
MJIEKTOB, TaK M VISl OTIEJbHBIX Y3JI0B ONBITHBIX 00Pa3lioB
1 cepuiiHbix YILIH.

B pesynbrate MOAKOHTPOJIBHON SKCIJIyaTallMd ycTa-
HOBOK CeLHalbHOrO HCIOJHEHHUS (C HACOCAMU B KOPPO3H-
OHHO-CTOHKOM HcroJiHennu ) npouspoactBa AO «AJIHAC»
OblIM T0JIyYeHbl J10KA3aTe/bCTBA BBICOKOTO KayecTBa OTe-
UECTBEHHbIX YCTAHOBOK, HapaOhoTKa KOTOPLIX COMOCTaBHMA
¢ HapaGOTKOH MMIMOPTHBIX YCTAHOBOK (Y KOTOPBIX padoune
opratbel DLIH uaroroBasitorest ToabKO M3 HUpe3ncTa). YUrto
JKE KacaeTcsl YCTaHOBOK B OOBIYHOM MCIIOJHEHHH, TO Ha-
pabOTKa MOJAKOHTPOJIbHBIX HACOCOB OKAa3aslach HECKOJBKO
6oJiblieit, ueM cpensisi HapaGorka YOIIH no nanHomy pe-
THOHY.

Otmeuast 6€3yc/iOBHYI0 HEOOXOAUMOCTL OPraHu3alliy U
paclupeHust MacTaboB MOAKOHTPOJIBHON SKCIUTyaTaluH
YILH, cnenyer o6paTuTh BHUMaHUe Ha TpoGJIeMbl U TIep-
CTIEKTHBBI,
TUSIMH — M3TOTOBUTEJISIMH 3TOTO 060PY/L0BaAHHUSI.

K HUM npexie Bcero oTHOCHTCS HEOOXOIMMOCTb HaJsla-
»KUBaHUs1 0OyueHHsi (TOArOTOBKH) KBaJM(HIIMPOBAHHBIX
paGOTHUKOB TIO COMPOBOXKIEHUIO NMPOJaXK (11edMOHTaXKY )
MOTPY2KHOrO 06OPY/IOBAHHS YCTAHOBOK, MpOrpamMmMa KoTo-
poro Jo/KHa ObITh paccuutana Ha 2—3 rojpa. [lpu stom
o0si3ate/ibHOE YCI0BHe Il 00y4arolerocss — AJMTe/bHast
paboTa Ha OJIHOM M3 CJIELYIOLHUX YHaCTKOB!

— B peMoHTHOM Ipoussojctse LIBITO IITY;

CTosilMe nepea OTeYECTBEHHLIMU TTpeArnpusi-

— Ha 3aBojie — usrortoButene DIIH u [13]] ¢ uzyuennem
TEXHHYECKOMN IOKYMEHTALMK HA 3TH H3JIeJHS;

— B 1exe npokara LIBITO IITY na npombicsie ¢ npuobpe-
TEHHEM OMbITA MPAKTHUECKOTO BBITOJHEHNST MOHTaXKa
HaJIaJIKK TIOTPY?KHOTO M Ha3eMHOTro 000py10BaHHS,;

— HEMNOCPECTBEHHO B GpUrae PEMOHTA CKBAXKHUH;

— B Llexe J00bluM He(bTH U rasa, B KOTOPOM 3KCIJIyaTHpy-
rorest YIOLIH.

Jlnst ahdekTHBHOU paboThl ¢ Mokynatesem 060py/I0-
BaHUs KaKI0MYy pabOTHHKY MO COMPOBOXKIEHHUIO MPOJAK
(11epKOHTPOJTIO ) HEOGXOAUMO H3YUHTh:

— TEeXHOJIOTHYeCKHUH npouecc cOOPKH BeexX U3JeNHH, BblIly-
CKaeMbIX 3aBOJIOM;

—  TeXHMYECKYIO0 JOKYMEHTALMIO Ha KaxK/blil BbIMyCKa-
eMblil y3ed (feTajlb) ¢ OLLEHKOH MX JOCTOMHCTB M HEJO-
CTaTKOB;

—  OpUHUHAN JeHcTBHST (pabouynmil mpolecc) Kakaoro
yaua;

— BO3MOXKHbIE€ MPUUYHHBI OTKA30B KAXKJIOTO y3Ja (IKCIIy-
aTauMoHHble, B Npouecce MOJArOTOBKH 060PYLOBaHUS U
€ro MOHTaXKa U T. J1.);

— TexHoJIorHIo peMoHTa Kaxaoro yana DIH, 131, npo-
TEKTOpa, KOMIeHcaTopa, KaOelbHOH JIMHUU C YIJIMHH-
TeJieM, CTaHIIMK yripaBJeHus, TpaHcopmaTopa;

— TEXHHUUYECKHUI KOHTPOJIb KauecTBa 3anacHbIX yacTel B pe-
MOHTHOM MPOU3BOJICTBE;

— KOHTPOJIb 32 MOJINOTOBKON CKBaXKWH K MOHTaxKy ¥ DLIH;

— TEXHOJIOTHIO MOHTaXKa MOTPYKHOT0 W HA3eMHOTO 060pYy -
nosanust YOIIH,;

— KOHTPOJIb 3a 3Kcryataureid YOLIH n Hazemuoro o6o-
py/0BaHus;

— TPaKTHKY Pa0OThI 110 TIPETEH3USIM U PeKJIaMallusIM [TOKY -
natesieil 060pyLOBaHUS.

JInst opraHusainy U noBbileHUs: 5hHEeKTHBHOCTH TOJI-
KOHTPOJIbHOH sKcnyaTaunu YIIIH Heobxomumo Takxke
KOpPEeHHbIM 00pa3oM M3MEHHTb (MepeslOMUTb) CTepPEOTHIT
MBbILLIJIEHUS] PYKOBOAUTENEH MHOTHX He(TAHBIX KOMIAHHUII,
He JI0MYyCKAIOUIMX NpelcTaBuTeeil pupM-u3roToBUTe e
000py10BaHUsl K CKBaxKMHaM, T€M CaMbIM BbIpaxkas MM
HeJIOBepHe W/ CTPeMsICh CIKOHOMHMTH Ha OIJIaTe 3THX
pa6otr. MM ciielyeT pasbsiCHUTh, UTO Te HeTsAHbIE KOM-
MaHWK, KOTOpble MEPBBIMH HAYHYT COTPYAHHYATL C OTe-
YeCTBEHHLIMU 3aBojaMu-usroropuressmMu YILIH u mno
npuMepy 3apyOexKHbIX He(TSHbIX KOMMNAaHWH TepeaaiyT
MPE/ICTABUTE/ISIM 3aBOJIOB-U3TOTOBUTE/IEH YaCTh (PYHKLMH
no KoHTpoJio 3a MoHTaxkom YILIH, nmoaroroBke ycra-
HOBOK M CKBAXKMH K MOHTaKy, MOHTAXKy U IKCIJIyaTalHuu
YOLIH, nosyuat rapaHTHpoBaHHOE YBeJHUYeHHe Hapa-
OOTKM YCTAaHOBOK JI0 YPOBHS 3apyOexkHbIx aHasoroB. [lo-
Jlydaemble NIPH 9TOM peasibHble BbIFO/bl HECOM3MEPUMBI C
CYLLLECTBEHHO MEHbILIMMH 3aTpaTaMy Ha orJiaTy ued-KoH-
TPOJIsL.

CrieyerT TakKe OTMETHTb, UTO 3aBOJbl-H3TOTOBUTEIN
y3n0B YILIH mosydatr Bo3MOXKHOCTH 0GOCHOBAHHO yCTa-
HOBUTb peaJibHbIil TAPaHTUHIHBINA CPOK IKCIIyaTalluK y3J10B
TOJILKO B TOM CJlydyae, eCJii OHU 10JIy4aT BO3SMOKHOCTb KOH-
TPOJIHPOBATL MJIH CaMOCTOSITENILHO BBIMOJIHATL BECh KOM-
niekce pa6ot no YILIH.



BesycnioBHAA 1M0/1€3HOCTb MMOAKOHTPOJILHON  IKCITya-
TalUMH JOJLKHBIM 00pa3oM oOlleHeHa PsIoM 3aBOJ0B-HM3r0-
TOBUTeJel TIOrpyKHoro o6opymnoBanus. [lo mpumepy AO
«AJIHAC» npyrune wugroroputenn YILUH (3A0 «HO-
BOMET», AO «bopeu», OAO «JIEMA3») Takxke npef-
JIOXKHJIM CBOe 00GOpYy/loBaHHE JISi MOAKOHTPOJIbHOH 3KC-
muyatauun OO0 «JIYKOWJT — 3anannas Cubupb», rie

B HacTosllliee BpeMsl MPOXoJsT ucnbitanus 6osee 50 Kom-
ruiektoB YILIH passunbix npousBopuTesie.

Her comHeHus1, 4To NMOAKOHTPOJIbHAS SKCILTyaTalys Mo-
rpy»KHOTr0 060pyI0BaHNsT OyAeT HEYKJIOHHO paclIupsiThes K
0000JIHOH BBITOJIe KAaK HEPTAHBIX KOMITAHHH, TaK U €ro Npo-
HU3BOJIUTENEH.

MABH XMMIIhUHXAL 1900dL08 aUMQQ)
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Artificial Intelligence (Al) from a philosophy-of-science perspective

Perdomo Salcedo Ramdn Alfonso, PhD (s)
Ukhta State Technical University

Internet of things (1oT) and personal analytics (PA) with multiple sensors and devices are generating at high ve-
locity a plethora of disparate data defining a complex, heterogeneous landscape such as a human interconnected
system. These high-dimensionality data are supplemented by unstructured data originating from social media ac-
tivity, and with mobile devices proving to be valuable in daily life and cloud computing delivering heightened flexi-
bility and increased performance in networking and data management, we are ideally positioned to marry soft com-
puting methodologies to the traditional deterministic and interpretive approaches such as artificial intelligence (Al)
applications in medicine whose purpose is focus on modeling and interpreting the human brain.

[ do not pretend to start with precise questions. [ do not think you can start with
anything precise. You have to achieve such precision as you can, as you go along.

n his book philosophy of the internet, Ropolyi states: [2]
Knowledge is a determinative factor of the culture of the
modern age. A sharp antagonism towards beliefs of the
middle ages and scholastic thinking, a commitment to de-
veloping a new worldview which is based on modern sci-
ence and the rational construction of the skeptical and
experimenting man are inseparably a part of the self-un-
derstanding of modernity. [2] It is an interesting and im-
portant fact that during the development and existence of
the crisis situations, we can observe essential changes in
the dominant information technologies of the ages. Printing
appeared in Europe in the period of the crisis of faith, and
during the unfolding of the crisis of knowledge, electronic
information technology appears and becomes widely used,
including the most characteristic technology of the age,
the Internet, as a worldwide information network. It can
be shown clearly that printing played an indispensable role
in the unfolding of the reformation of the church, and we
can rightly assume that the existence and peculiar usage
of the Internet as a source of information will inevitably be
necessary for the process of the reformation of knowledge.
The internet derives its disruptive quality from a very spe-
cial property: it is public. It»s public in several ways. The
standard specifications that define the Internet are them-
selves open and public — free to read, download, copy, and
make derivatives from. As a result, the analysis of the na-
ture of the information sciences and its social and cultural
role will be an important component of the reformation of
knowledge.
The intention throughout the following pages is to ad-
dress the approach inherent in the analysis of Al across the

Bertrand Russell [1]

Computational and information-theoretic research in phi-
losophy. As an engineer, I am tempted to ask: Are com-
putations either necessary or sufficient for cognition? And
to approach the subject of artificial intelligence (Al) from a
perspective of philosophy of science. Trying to understand
if the process of consciousness can be summarized how the
analysis of the stored and available (remembered) infor-
mation. Conditioned to parameters of logic under uncer-
tainty with a specific personal value supported by our own
experiences. By definition, Al is part of the interdisciplinary
information sciences area that develops and implements
methods and systems that manifest cognitive behavior.
Main features of Al are learning, adaptation, generalization,
inductive and deductive reasoning, and human-like com-
munication. Some more features are currently being de-
veloped: Consciousness, self-assembly, self-reproduction,
emotional (affective) computing, social networks, decision
making among others.
Introduction

According to preliminary results by Gartner, Inc. Just
forthe year, 2017 laptops or personal computers shipments
surpassed 262.5 million units. [3] Computer and Internet
penetration varies significantly from region to region in the
world. In North America, 95 percent of the population has
access to the Internet, compared to just 35.2 percent in Af-
rica. Asia, as a continent, has the largest overall number
of Internet users (over one billion), making up around
54.4 percent of the world total. [4] Then, it is important to
ask, What are the effects of computers on society? Com-
puters have changed the way information is saved and ac-
cessed, [5] computers have changed warfar. Now people



use computers to conduct war in many ways. computers
have changed the way people relate to each other with their
environment.

How this computer revolution and this appetite for cap-
turing data and parameterizing information are changing
our way of thinking? Let me start, by explaining how
modern cognitive processes can occur. In 1960, Miller,
Galanter and Pribram published Plans and the Structure
of Behaviour, [6] founding manifesto of Cognitive Psy-
chology and Information Processing (IP). They develop the
mind-computer analogy that includes mentalist concepts
such as «plans», «goals», «structures», «strategies». The
analogy also allowed admitting that the brain is first of all a
device capable of dealing with information, and not some-
thing that only serves to respond to certain types of stimuli.
The recognition of this possibility opened the way for psy-
chologists to investigate internal representations without
having to resort to neurological reference frames. Modern
cognitive models can be characterized as physical, math-
ematical, and empirical. In fact, recent developments in
computational intelligence, in the area of machine learning
in particular, have greatly expanded the capabilities of em-
pirical modeling. The discipline that encompasses these
new approaches is called data-driven modeling (DDM)
and is based on analyzing the data within a system. One
of the focal points inherent in DDM is to discover connec-
tions between the system state variables (input and output)
without explicit knowledge of the physical behavior of the
system. This approach pushes the boundaries beyond.

Some neuroscientists like Rodolfo Llinas [20] states
the biological intelligence component of motricity re-
quires, for its successful wheeling, a prediction imperative
to approximate the consequences of the impending mo-
tion. Llinas [20] addresses how such predictive function
may originate from the dynamic properties of neuronal net-
works. According to him prediction is the primordial func-
tion of the brain. [20] Thus the capacity to predict is most
likely the ultimate brain function. One could even say that
Self is the centralization of prediction.

Certainly, It could be said that this prediction is sim-
ilar to that used by predictive models in engineering? Pre-
dictive models in engineering use known results to develop
(or train or estimate) a model that can be used to predict
values for different data. Descriptive models describe pat-
terns in existing data that may be found in new data. With
descriptive models, there is no target variable for which you
are striving to predict the value. Most of the big payoff has
been in predictive modeling when the models are opera-
tionalized in a real-world setting.

In their book Aristotle»s Laptop: The Discovery of our
Informational Mind Alexander and Morton [7] state that —
virtual objects can exist as states of neural networks and
that such objects can have just as vivid a character as any
virtual creature in a virtual world created by an artist/pro-
grammer. However, neural network and the cells of a living
brain have been in existence even before the advent of the
programmed creature, some of these virtual objects are
simply called the thoughts of the living organism-. About
this, Dennett, [8] offers an account of how consciousness

arises from interaction of physical and cognitive processes
in the brain. The mind is a virtual object which emerges
from a neural network. But what are virtual objects? What
are they made of? The inevitable, but not immediately

comprehensible, answer is that a virtual machine is infor-
mational. According to Aleksander and Morton»s infor-

mational mind hypothesis [4], conscious minds are state

structures that are created through iconic learning. Dis-

tributed representations of colors, edges, objects, etc. are

linked with proprioceptive and motor information to gen-

erate the awareness of an out-there world. The uniqueness
and indivisibility of these iconically learned states reflect
the uniqueness and indivisibility of the world.

What is cognition? Contemporary orthodoxy maintains

that it is computation: the mind is a special kind of com-
puter, and cognitive processes are the rule-governed ma-

nipulation of internal symbolic representations. This broad

idea has dominated the philosophy and the rhetoric of cog-

nitive science-and even, to a large extent, its practice-ever
since the field emerged from the postwar cybernetic melee.
It has provided the general framework for much of the most
well-developed and insightful research into the nature of
mental operation.

In 2007 Gray declared [9]: «The world of science has
changed, and there is no question about this. The new

model is for the data to be captured by instruments or gen-

erated by simulations before being processed by software

and for the resulting information or knowledge to be stored

in computers. Scientists only get to look at their data fairly

late in this pipeline. The techniques and technologies for

such data-intensive science are so different that it is worth

distinguishing data-intensive science from computational

science as a new, fourth paradigm for scientific exploration.

Data exploration arise like a new paradigm of the science.
Science Paradigms

1. Thousand years ago: Science was empirical describing
natural phenomena

2. Last few hundreds years: theoretical branch using
models, generalizations

3. Last few decades: a computational branch simulating
complex phenomena

4. Today: data exploration (eScience) unify theory, experi-

ment, and simulation
— Data captured by instruments or generated by simulator
— Processed by software
— Information/knowledge stored in computer

— Scientist analyzes database / files using data manage-

ment and statistics.

People collect information at a cognitive and emotional
level to make their life decisions, however, this process is
not always done in a functional and complete way. It is not
possible to think about the concepts of decision, freedom
and choice without having a context that shapes them and
molds them to the moments of people»s experience. At the
present time human existence is crossed and addressed

by multiple conceptions of scientific knowledge (psycho-

logical, philosophical, anthropological and sociological,
among others), all of them seek to give answers about the
meaning that people give to their lives, as well as describe
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what is the way to go to find the answer to the existence and

the meaning of life.

Some useful definitions
So far, we have approached the analysis of thought and

compared it with artificial intelligence. but it is necessary to

give some definitions that will allow us to continue making
the comparative.

— Artificial intelligence (Al), which is the overreaching
contemplation of how human intelligence can be incor-
porated into computers.

— Computational intelligence (CI), which embraces the
family of neural networks, fuzzy systems, and evolu-
tionary computing in addition to other fields within Al
and machine learning.

— Soft computing (SC), which is close to CI, but with
special emphasis on fuzzy rules-based systems posited
from data.

— Machine learning (ML), which originated as a sub-
component of Al, concentrates on the theoretical foun-
dations used by CI and SC.

— Data mining (DM) and knowledge discovery in data-
bases (KDD) are aimed often at very large databases.
DM is seen as a part of a wider KDD. Methods used are
mainly from statistics and ML.

Human-Data Interaction
In a very deep sense, we humans are information. [10]

The Philosophy of information [8] as the new philosoph-
ical field concerned with (a) the critical investigation of the
conceptual nature and basic principles of information, in-
cluding its dynamics, utilization and sciences; and (b) the
elaboration and application of information-theoretic and
computational methodologies to philosophical problems.
Philosophy of Information is a mature discipline for three
reasons [10]. First, it represents an autonomous field of re-
search. Second, it provides an innovative approach to both
traditional and new philosophical topics. Third, it can stand
beside other branches of philosophy, offering a systematic
treatment of the conceptual foundations of the world of in-
formation and the information society.

The story of evolution from a matter-free universe or-
igin to the information-processing brain/mind can be told
in three major emergences:

1. the first appearance of matter, some of it organized into
information structures,

2. the first appearance of life, information structures that
create and transmit information by natural selection,
variation, and heredity,

3. the appearance of human minds, which create, store,
and transmit information external to their bodies.

The Philosophy of Information [11] views the mind as
the immaterial information in the brain. The brain is seen
as a biological information processor. Mind is software in
the brain»s hardware, although it is altogether different
from the logic gates, bit storage, algorithms, computa-
tions, and input/output systems of the type of digital com-
puter used as a «computational model of mind» by today»s
cognitive scientists. Big data is growing as an area of in-
formation technology, service, and science, and so too is
the need for its intellectual understanding and interpre-

tation from a theoretical, philosophical, and societal per-
spective. The Philosophy of Big Data [8] is the branch of
the Philosophy of information concerned with the founda-
tions, methods, and implications of big data; the definitions,
meaning, conceptualization, knowledge possibilities, truth
standards, and practices in situations involving very-large
data sets that are big in volume, velocity, variety, veracity,
and variability. Artificial neural networks (ANN), fuzzy
logic (FL), and genetic algorithms (GA) are human-level
artificial intelligence (Al) techniques currently being prac-
ticed in many aspects of our daily life. Data mining meth-
odologies that underpin data-driven models are ubiquitous
in many common activities, such as using a search engine,
selecting a movie online, using an application to drive faster
to home or simply checking the weather forecast.

The new human modes of interacting with data are
those of exception, variability, probability, patterns, and
prediction, which are not necessarily natural modes for
humans. There are new kinds of information available for
the first time such as very-deep micro-detail, longitudinal
baseline measures, normal deviation patterns, contingency
adjustments, anomaly, and emergence. In this context, hu-
mans can conceive of the relation to data as one of reality
multiplicity given the different attunements of data anal-
ysis paradigms, for example those structured around time,
frequency, episode, and cycle. There are new kinds of epis-
temic models that at minimum supplement and extend the
traditional scientific method, such as deep learning, hierar-
chical representation, neural networks, and information vi-
sualization.

From early deductionism to deep learning
machines

Aristoteles (384—322 BC) was a pupil of Plato and
teacher of Alexander the Great. He is credited with the ear-
liest study of formal logic. Aristotle introduced the theory of
deductive reasoning. Aristotetle introduced epistemology
which is based on the study of particular phenomena which
leads to the accumulation of knowledge (rules, formulas)
across sciences: Physics, astronomy, chemistry, etc. Ac-
cording to Aristotle this knowledge was not supposed to
change (becomes dogma). Aristotle»s sharp logic un-
derpins contemporary science. The Aristotelian school of
thought makes observations based on a bivalent perspec-
tive, such as black and white, yes and no, and 0 and 1. The
nineteenth century mathematician George Cantor insti-
tuted the development of the set theory based on Aristo-
tle»s bivalent logic and thus rendered this logic amenable
to modern science. Named after the nineteenth-century
mathematician George Boole, Boolean logic (BL) [12]
is a form of algebra in which all values are reduced to ei-
ther TRUE or FALSE. Boolean logic is especially important
for computer science because it fits nicely with the binary
numbering system, in which each bit has a value of either
1 or 0. Another way of looking at it is that each bit has a
value of either TRUE or FALSE. Probability theory subse-
quently effected the bivalent logic plausible and workable.
The German»s theory defines sets as a collection of definite
and distinguishable objects. However, logic systems (LS)
and rules are too rigid to represent the uncertainty In the



natural phenomena; they are difficult to articulate, and not
adaptive to change.

Human thought, logic, and decision-making processes
are not doused in Boolean purity. We tend to use vague and
imprecise words to explain our thoughts or communicate
with one another. There is an apparent conflict between the
imprecise and vague process of human reasoning, thinking,
and decision making and the crisp, scientific reasoning of
Boolean computer logic. This conflict has escalated com-
puter usage to assist engineers in the decision making
process, which has inexorably led to the inadequacy ex-
perienced by traditional Al or conventional rules-based
systems, also known as expert systems.

This is where the term fuzzy logic (FL) appears, FL rep-
resents information uncertainties and tolerance in a lin-
guistic form:

— Fuzzy rules, containing fuzzy propositions;
— Fuzzy interference

Fuzzy propositions can have truth values between true
(1) and false (0). Fuzzy rules can be used to represent
human knowledge and reasoning. However, fuzzy rules
need to be articulated in the first instance, they need to
change, adapt, evolve through learning, to reflect the way
human knowledge evolves. Uncertainty as represented by
fuzzy set theory is invariably due to either the random na-
ture of events or to the imprecision and ambiguity of infor-
mation we analyze to solve the problem. The outcome of an
event in a random process is strictly the result of chance.
Probability theory is the ideal tool to adopt when the uncer-
tainty is a product of the randomness of events. Statistical
or random uncertainty can be ascertained by acute obser-
vations and measurements.

Alan Turing (1912—1954) posed a question in 1950;
Can machines think? Then it was formulated as «Can ma-
chines play imitation games?, known now as the Turing
test for Al It is a test of a machine»s ability to exhibit in-
telligent behaviour equivalent to, or indistinguishable from,
that of a human, evaluated by a human. The Turing test
has been both highly influential and widely criticised. How-
ever, it has become an important concept in the philosophy
of artificial intelligence. The test though was too difficult to
achieve without machine learning in an adaptative, incre-
mental way.

Connectionism and Artificial Neural Networks

Connectionism [14] is a movement in cognitive sci-
ence that hopes to explain intellectual abilities using ar-

tificial neural networks (also known as «neural networks»
or «neural nets»). Neural networks are simplified models

of the brain composed of large numbers of units (the an-

alogs of neurons) together with weights that measure the
strength of connections between the units. These weights
model the effects of the synapses that link one neuron to

another. Experiments on models of this kind have demon-

strated an ability to learn such skills as face recognition,

reading, and the detection of simple grammatical struc-

ture. A single neuron is a very sophisticated information
machine.
Philosophers have become interested in connectionism

because it promises to provide an alternative to the clas-

sical theory of the mind: [14]the widely held view that the
mind is something akin to a digital computer processing
a symbolic language. Exactly how and to what extent the
connectionist paradigm constitutes a challenge to classi-
cism has been a matter of hot debate in recent years.

For much of the twentieth century the dominant para-
digm of intelligence seated the mind in the brain; [15] thus,
if computers can model the brain then, theory goes, it ought
to be possible to program computers to act intelligently. In
the latter part of the twentieth century this insight — that
intelligence is grounded in the brain — fuelled an explo-
sion of interest in computational «neural networks»: high
fidelity accurate simulations of the brain (cf. «computa-
tional neuroscience») or engineering approximations used
to control intelligent machines (connectionism). How-
ever, the view that intelligence is rooted solely in the brain
is a relatively modern one and one that, in recent years, is
being challenged by embodied approaches to artificial in-
telligence; a perspective that, in turn, can be traced back to
the classical era.

In the philosophy of mind a «theory of mind» typically
attempts to explain the nature of ideas, concepts and other
mental content in terms of the «cognitive states» of un-
derlying «cognitive processes». A cognitive state can thus
encompass knowledge, understanding, beliels etc. In a
«representational theory of mind» the cognitive states are
conceived in terms of relations to «mental representations»
(which have content). In this view the underlying cognitive
processes are simply understood in terms of «mental op-
erations» on the mental representations. In Locke»s «as-
sociationist theory of mind» this association of ideas — or
associationism as it later became known — suggested that
the mind is organized, at least in part, by principles of as-
sociation and that items that «go together» in experience
will «go together» in thought; subsequently David Hume
refined Locke»s generic notion of «going together by as-
sociation» by reducing it to three core empirical principles:
identity, contiguity in time and place, cause and/or effect.

Artificial Neural Networks (ANN) are computational
models that mimic the nervous system in its main function
of adaptive learning and generalization. Information phi-
losophy views the mind as the immaterial information in
the brain. The brain is seen as a biological information pro-
cessor. Mind is software in the brain»s hardware, although
it is altogether different from the logic gates, bit storage, al-
gorithms, computations, and input/output systems of the
type of digital computer used as a «computational model
of mind» by today»s cognitive scientists. The notion that
phenomenal states, i. e., conscious states, may depend on
subtle properties of neural networks came to the fore with a
vengeance over the last decade or so years.

Mind as Immaterial Information in a Biological
Information Processor

In ancient philosophy, mind/soul versus body was one
of the classic dualisms, such as idealism versus materi-
alism, the problem of the one (monism) or the many (plu-
ralism), the distinction between essence and existence, be-
tween universals and particulars, between necessity and
contingency, between eternal and ephemeral, but most im-
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portant, the difference between the intelligible world of the
noumena and the sensible world of mere appearances or
phenomena.

Mind-body as a dualism coincides with Plato»s «Ideas»
or «Forms» as pure form, with an ontology different from

that of matter. The immaterial Forms, seen by the intel-

lect (nous), allow us to understand the world. On the other
hand, mind-body as a monism can picture both sides of the

mind-body distinction as pure physicalism, since informa-
tion embodied in matter corresponds simply to a reorga-

nization of the matter. This was Aristotle»s more practical

view. For him, Plato»s Ideas were mere abstractions gener-
alized from many existent particulars. Form without matter
is empty, matter without form is inconceivable, unimag-
inable. Kant rewrote this pre-Socratic observation some-
what obscurely as «Thoughts without content are empty,
intuitions without concepts are blind.»

In a strictly comparative sense, without dealing with ar-
guments of value, ethics or qualifiers. We can find similari-
ties and differences between the human brain and compu-
tational processing. The table below shows some of these
comparisons

Similarities [16]

Differences [17]

Both use electrical signals to send messages.

Synapses are far more complex than electrical logic
gates

Both transmit information

The brain is a massively parallel machine; computers
are modular and serial

Both have a memory that can grow

Short-term memory is not like Random Access Memory
(RAM)

Both can adapt and learn.

The brain is a self-organizing system

Both have evolved over time.

Brains have bodies

Both need energy.

The brain uses content-addressable memory

Both can be damaged.

No hardware/software distinction can be made with
respect to the brain or mind

Both can change and be modified.

Unlike computers, processing and memory are
performed by the same components in the brain

Both can do math and other logical tasks

Processing speed is not fixed in the brain; there is no
system clock

Both brains and computers are studied by scientists

Brains are analogue; computers are digital

The barrier of consciousness

Many people hold the view that, «there is a crucial bar-

rier between computer models of minds and real minds:
«the barrier of consciousness» and thus that computational
connectionist simulations of mind (e. g. the huge, hi-_delity
simulation of the brain currently being instantiated in Henry
Markram»s «Human Brain Project» — and «phenomenal
(conscious) experiences» are conceptually distinct [18].
But is consciousness a prerequisite for genuine cognition

and the realisation of mental states? Certainly Searle be-

lieves so, the study of the mind is the study of consciousness,
in much the same sense that biology is the study of life [19]
and this observation leads him to postulate a «connection
principle» whereby, \... any mental state must be, at least

in principle, capable of being brought to conscious aware-

ness. Hence, if computational machines are not capable of

enjoying consciousness, they are incapable of carrying gen-
uine mental states and computational connectionist proj-

ects must ultimately fail as an adequate model for cognition.
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DJHEPITETUKA

I/I3yqu|/|e B3aMMOCBA3N MeXaHNYeCKNX MN JTIeKTpnudecKkux npoLeccos
ncaieayemMoro 3NneKTpomarHUTHOro BMGpOBOBﬁYAMTe.HH

Abupos Kyapart [aripatoBuy, KaHAMAAT TEXHUYECKUX HAYK, OOLEHT;
PaxmaTynnaes AHBap McmaTtoBuy, CTaplumnin npenofasaTenb
TalUKeHTCKMI rocyfapCTBEHHbIN TEXHUYECKUIA yHMBepcuTeT nmeHn Mcnama KaprmoBa (Y36ekucraH)

B cmamoe paccmampusaromes peayiomanmol UccAe008AHUS IACKMPOMACHUMHO020 BUOPOBO3OYOUMens ¢ nociedo-
BAMEALHO BKAIOUCHHbIM KOHOCHCAMOPOM 8 IACKIMPUHECKYIO Uellb, COCMOSWELl U3 MeXAHUEeCKOL 1 INeKMPULECKOL
nodcucmen. [lokazano, 4mo ¢ nomowpro ypasuenus Jlaeparca — Makcseara noscem Golimo OCywecmesena 83a-
UMOCBA3b MeNHCOY MEXAHUUECKOL U INeKmpPuueckoll nodcucmemamii. Boigederol coomuowenus, onucolsaouue npo-
yeccol YCmanosAeHUs aMnaumyo u a3 Korebanuil KaKk 8 MexaHuueckol, maK u 8 IAeKmpuueckol noocucmemax.
[Ipusedensl ypasrenus, csasvsaroujue 8ulxod (pasmax) kKoaebanuii 8ubpososbydumens ¢ eeo 8xodom (Hanps-
oceruem) cemu. B pesayromame npedcmasaenol popmyret, n03goasioujue npoussooine KOppeKmiposKu npu pe-
WeHUL CUCMEMbL, ONUCHLBA IO el paGOmy 3AeKMPOMASHUNMHO20 8UOPOB036YIUMELs 8 OBYXMAKIMHOM PENCUME.

M cejlelyeMast CHCTEMa COAEPKUT ABE TOACUCTEMbL: MEXaHHYECKYIO M 3JIEKTPHUECKYIO, TPHYEM Kaxk/1asl U3 HUX sIBJISIETCS
cama 1o ce6e MoJiHOH KoJiebaTesibHOM noacucreMoit. [Tostomy B ypaBHenusix Jlarpan:ka-MakcBesia ONUCbIBAIOTCS
B3aHMOCBSI3aHHbIE MEXaHUUECKHE U 3JIeKTPOMArHuTHbIE npotecchl | 1] ucenenyemoro BuGpoBosbyauresns (1)

d 8f 8H , 3f _ .

dt dw v dzx §

d 8f 8H | Of
det di di dx
Dyukuus Jlarpanxa f copepkut Bee cocraBssifoline GyHKLUHH
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I
B |

rjie

2
L(x)=—z5% 2
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B mwicnyratusHoii dynkuun Pestesi orpaxkennt H = —hv®, R = ~ri~, a Buewneii mexannueckoi cuibl vet, § = 0

&
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1 1 2x 1 1 2x,
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L(x) L, w uysly, w*

R, +—

Hps
Takum oGpasom, HeeseyeMbIME YPaBHEHUSIMH SIBJSIOTCS CJIE/IyIOLIHE:
TZ

mugets

d®x hdx  k
— Tt ——+—x=
dt m dt m

( 3)
a¥ , ., 1,
—+ri+-[idt =e
dt c
YKasaHHast Bbille CHCTEMA ypaBHeHl/lﬁ paHee umeJsia BUJL (2) OﬂHaKO uccesiejoBaHue ObLIO [NpOBEACHO UCKYCCTBEHHO.
BTOpoe YpaBHEHHUE CUCTEMDI (2) peueHo oTAeJbHO, paCCMaTpUBaJIb €ro Kak rnapameTpruiyecKkoe. ﬂ.ﬂﬂ 9TOro KpruBasi Bbllle-

YKA3aHHOH 3aBUCHMOCTH UHAYKTHBHOCTH arnpoKCHMHPOBAHA CreLHanbHO Mof06paHHON SKCIOHEHIMAIBHON (DyHKIHeH,
Y106HOM TOMIBKO JYIsl JasibHEHILIer0 HHTErpupoBanus [2].



o o , ¥
Bropoe ypasnenue (3) npusoaum K ool nepementoin ¥ ¢ nomotupio i = oo rae L samenum 3aBucumoctsio (2). To-

ria cuctemy (3) 3anuiiem B BUTE:
d'x  hdr | &k g

dr? mdt m mn

W 1 2 1 1 2w
v () () vdr=e
di Ly n e Ly n
-

ren = fuw's, & —=E  coswt.

BhiBesieM cooTHoIlIE€HMUSI, C TOMOILIBIO KOTOPBIX OMUCBLIBAIOTCS TPOLECCHl YCTAHOBJIEHUST aMIIMTYL U a3 KosieGaHui
KaK B MEXaHUYeCKOH, TaK U B 3JIeKTPHUECKOH MOJCHCTEMAaX U UX YCTAHOBUBLIKECS 3HaueHUst. [1yis1 5TOro BBOJUM CJleylo-
11LyI0 3aMeHy MepeMeHHbIX:

x = Ay + A(t) cos[2wt + ¥(t)] ,E = —A(t)w,sin[2wt + ¥(t)] (5)
¥ = B(t) cos[at+ o(t)], g = —B(t)wsin[wt + ¢ (t}] (6)
[IpomudpepenpoBas mpaBble CTOPOHBI BhIPAXKEHHH (D) 1 (6), HMeeM:

x4 sin(2wt + ) — (?w—kﬂJ}lw (7)
de® dr 2 - dr 2

d* g _ __dF . . dg .

=~ 5, @ sin(wt + ) (m + dt) Bw, (8)

[ToncraBus (5) — (6) B cucTeMy ypaBHeHHE (4), MOJYyYMM BMECTO YpaBHEHHH J/IsT MCHOBEHHBIX BEJIHUHH CHCTEMY
YpaBHEHHI /15 TapaMeTPOB aMIUIUTYIbl U (Da3dbl B 0611eM ciydae Kak (GyHKIHMH BPEMEHH, MPUUEM 3TH ypaBHEHHUS OyjLyT
NpeCTaB/AeHbl B TAKOM BHJIE, KOTOPbIH MO3BOJISET HCCJEI0BATh MPOLIECC YCTAHOBJIEHUS paHHUX napametpos. [Tocae noj-
CTAHOBKH MMeeM CJIe/lylollHe YpaBHEHHST:

dA ad¥

Esin{lmt +¥) + Eﬁlcas(zmt +%¥) = (w, — 2w)Acos(Cwt +¥) —
h . B* B*

— —Asin(wt + V) + @ A4, — — cos2(wt +¥); (9)
m

2o,mn Z2w,mn

dB ad¥ r
— sin(wt + @) + — Beos(wt + ¢) = (w, — w)Beos(wt + ¢) — — Bsin(wt + p) —
dt dt L,
2r 2r 2rea,
— —AyBsin(wt + @) + —ABsin(wt + @)cos(2wt + ¢) — ABcos(wt + @)sin
n n na,

5

£a

2
(RQwt+ @) + — A Bsin(wt + @) + ABcos(wt + ¢)cos(2wt + @) —
wne

Wy TLC
“ E_sin wt (10)
ﬁJ.‘_ m i
[IpomupepenmpoBan npasble Beipaxenus (D) v (6) u cpaBHUBast X ¢ cooTBeTcTBYIOMUMH (9) 1 (10) BbIparkeHus -
MH, TTOJTy4HM CJIE/yIOlINe PABEHCTBA:

A bl

Ecos(zwt + %) — E}lsin{zwt +Y¥) = (w, —2w)Asin(2wt + V) (11)
dB do

Ecos{wt +o0) — Eﬂsmfﬁut+ @) = —(w, — @)Bsin(wt + ) (12)

CoBMecTHOe pellieHHe Kaxnoi napbl ypasHenui (9), (11)u (10), (12) naet ciemyioline COOTHOLIEHUS JUIst TPOU3BOJL-
HbIX aMIJIMTYJL U (has3:
dA h B*

— = —Asin* 2wt +¥) — ———cos2(wt + @)sin(2wt +¥)
dt  m 2w, mn
d¥ h B?
— A= (w, — 20)A ——Asin2 Qot + ¥) — —cos2(wt + @)
et 2m 2w, mn

cos(2wt + V)

(13)
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daB T . 2r . T
— = ——Bsin“(wt + ¢) —— AyBsin” (wt + ¢) — —ABcos(2wt +¥) +
dt L, n n
r 2w’
+—ABcos2(wt + ¥)cos(Zwt +¥) — ABsin2(wt + y)sin( 2wt + V) +
n new,

1 1
+——A,Bsin2(wt + ¢) + —— ABsin2(wt + ¢)cos( 2wt + V) +
nwl nwl
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+ —E, sin w tsin(wt + @)

Ly
dy ¥ r
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dt 2L, n

T 7w,
—— ABsin2(wt + p)cos (2wt + V) ——— ABsin(2wt + V) —
n nw,

Tty 2 .
——— ABcos2(wt + @)sin(2wt + V) + ApBeos*(wt + @) +
nw, nw, ¢
+ ABcos(2wt + V) + ABcos2(wt + @)

1wy C Ly

w
cos(2wt + W) + —E,, sin wt cos(wt + @)
oy

A

=

J

(14)

Kpome Toro, u3 ypaBHenus (14) nosydyaem cieyrolee paBeHCTBO WIsl ONpe/ie/ieHHst TOCTOSIHHOM COCTaB/IstoLLed Me-

XaHUYEeCKOro rnepemMetieHust:
x

B
A,

Ik

(15)

B nepBom npuésKeHuH, yCpeaHUB MpaBble yacty ypaBHenuil (13) u (14) 3a nepuon T, cunrast npu 9T0M napameTpbl

KoJsieOaHuH HEU3MEHHDbIMHU, 3alUIIEM CACAYIOUIHe YypaBHEHHUS:
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B sToM ke pexxume cuctemy ypaBHeHu# (17) MOKHO MPUBECTH K BHTY
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( ) ]-.'m) ( H) PR FTRY Y Ay @) B A (W)
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OR* L QTR — M nera Foi2amy, @)
o ‘JD
By (FT o QhR" (21)
Tenepsb ¢ nomotibio (18) 3amenum B ypaBHennu (21) B na A
(ehy . r’ ' . ¥ ) )
( ]:',n) Pl e, w) RATII  F For2my  w)@
Hl.l I‘l’.\ i : f.n
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HakoHell, o1HMM ypaBHeHHEM HAMpsIMyI0 CBSXKEM BLIXOL — pa3max KoJebGaHnui BUOPOBO3OYAUTES C €0 BXOIOM —
HarpsKeHHEM CETH.

C nomoliblo ypaBHeHUs (22) MOXKHO TOCTPOUTB JtoOble PE30HAHCHbIE KPUBbIE MPH BCEBO3MOXKHBIX 3a/laHHbIX B HEM
napametpax [3]. B uccnenyemom o6bekre — BUOPOBO3OYyMUTENE UMEIOTCS JBE KoJeOaTe/bHble MOJACHUCTEMbI, MOITOMY
BO3MOKHbI Pe30HAHChI Ha JIBYX yacToTax. CjeloBaTe/IbHO, [0 aHAJIOTHH C JABYXKOHTYPHOH PaMOTEXHHYECKOH CHCTEMOH
311€Ch TOKE MOYKHO OXKHJIATh JIBA TIPOCTBIX YACTHBIX PE30HAHCA U OJIH CJIOXKHBII PE30HAHC.

[Tocsie paccMOTpeHHsT 3/1EKTPOMArHUTHOTO BUOPOBO3OYAUTEISI B OAHOTAKTHOM BapuaHTe, BO30YK1aeMOH yIBOEHHON
YaCTOTON HaMPsKEHUsT THTAHUS, MePelieM K aHa/IM3y UCIOAb30BaHNsl BAOPOBO3OYAUTE/IS C TOCAEA0BATENBLHO BKIIOYEH-
HbIM KOHJIEHCATOPOM B JIByXTaKTHOM BapuaHTte. [IuTaHue aByX 0OMOTOK BO30YXKIEHUS OCYLLECTBISAETCS HAMPSKEHUSIMH,

CIBMHYTBIMH 110 (haze Ha 1 /- E o5 wt u I sind.

[IprBeneHHbIE MCTOUHHKH 3. 1.C. BBI3OBYT B HIEHTHUHBIX 0OMOTKAX TAKXKe CABHHYTbIE TOKH, a MOTOKH — KBajipaThl
MOTOKOB, KOTOpbIe GY/IyT CABUHYTHI y2Ke Ha T 1 OyayT 1eCTBOBAThL B pa3HbiX 0OMOTKAX, OKa3biBasi BO3AEHCTBHE HA SKOPb
nornepeMeHHO, UYTO PABHOCHJILHO BO3JEUCTBUIO HA HEro OAHOH OOLIEH CHJIbI YaCTOTOM 2¢r C aMIUIMTYIOH, BJBa pasa
60JIblIIeH, YeM B OJHOTAKTHOM CJIyuae, IPUUEM 3Ta CHJIA He COJEPXKUT TMOCTOSTHHOKH COCTAaBJISIIOLIEH. YUUTHIBAst 3TH U3Me-

HeHMsl, MO’KHO BHECTH B BbILLIETIONyYeHHbIE Pe3yJ/bTaThl B KBAaJPaTHLIX CKOOKAX MpaBoil 4acTu ypaBHeHUs (22) caenyio-
11I1€ KOPPEKTHBBDI:

1) A, — 0
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BZ

2) A=
2w,nh? + 4(w, — 2w)?m?

¥ 1

3) =5 =0
nk  w,enk

Takum 06pa3oM, B peayJibTaTe HCCJENOBAHHUS 3JIEKTPOMATHUTHOrO BUOPOBO3OYUTE/IsI C [OC/IEI0BATEIbHO COEIUHEH -
HBIM KOHJIEHCATOPOM B 3JIEKTPUUECKYIO LEMb MPeACTaB/IeHbl (hOPMYJIbl, O3BOJSIOLIME TPOM3BOAUTE KOPPEKTHPOBKH MPH

IMOJIY4E€HHUH pelIeHHUsT CHCTEMDI, OIUChIBAOIIIEH pa60Ty JNEKTPOMATrHUTHOTO BI/I6POBOS6YHI/IT€.HH B JIBYXTAKTHOM peXKHUMeE.
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METANTNYPIUS

Bonpocbl NOBbIWEHUS XTaf0CTONKOCTU KpeneXxa
13 Tennoycronumsomn ctanm 25X1M® gna Tpy6onpoBoanoB
rasonepeKa4yMBaloWMX arperaTos ¢ paboyen Temnepartypoi o 450°C

Myp3uH Cepreii CepreeBuy, Ha4yanbHUK TEPMMYECKOTO y4YacTKa
3A0 «HeBckuit 3aBoay» (r. CaHkT-lNeTepbypr)

B cmamee paccmampusaemcs 8AUAHUE UCNOAbIYEMOL MeXHOA02UL mepmuteckol obpabomku, a makae Kade-
cmsa ucnoav3yemol cmaau na yoapryro esazkocme KCV,_ , . kpenewca us 25XIM®P. [Iposederor meopemuueckue
paciemol ckopocmeti 0XAQicOeHUs npu 3aKaike, A mMakdice Haepesa npu omnycke cadok uinuaex, 8oLbop onmi-

MANLHORO PENCUMA MePMULeCKOll 0OPadOMKU HA OCHOBAKUL NOAYUEHHbLX pe3ysbmamos. [Ipusedersl pesysomameot,

noomsepacoaroujue hpekmusHocmo 8oLOPAHHO0 PENCUMA.
Karwuesoie caosa: cmanv 25X 1 MP, xaadocmotikocmes, mepmuseckas obpabomxa.

The influence of the used heat treatment technology, as well as the quality of the steel used, on the toughness

KCV,

t=-30"C

of fasteners from 25X 1 M@ is considered in the article. Theoretical calculations of the cooling rates during

quenching, as well as heating and cooling during the tempering of the stud pads, and the choice of the optimum
thermal treatment regime were made on the basis of the results obtained. The results confirming the effectiveness of

the selected regime are presented.

Keywords: steel 25X1M®, cold resistance, heat treatment.

HeBCKHﬁ 3aBo/l» — cTapefiliee MPOMBILJICHHOE
« npeanpuatie Cankr-IlerepOypra, Bemylliee >Hep-
romMamMHocTpouTesbHoe npeanpusitie Poccnn. 3aBoj Gbln
ocHoBaH B 1857 romy u yxe Gojiee 75 JieT siBasieTcs pas-
pabOTUUKOM U TPOU3BOJUTENEM MPOAYKUMH SHEpPreTHye-
CKOr0 MaUIMHOCTPOEHMSI: MPOMBILIIEHHBIX CTalHOHAPHBIX
ra3oBbIX M NAPOBbIX TYPOUH, LLEHTPOOEXKHBIX U OCEBBIX KOM-
npeccopoB U HarHetaresei. [1]

B 2015 rogy npeanpusiTie NpUCTYIHJIO K H3TOTOBJEHHIO
napTHu KomripeccopoB mno 3akazy OAO «OJIK — I'T» B
paMKax peajiM3aluM Mpoekta no o6ycTpoicTBy YasHnuH-
CKOro He(Tera3oKoHaeHCaTHOrO MECTOPOXKACHHST — KpYII-
HOrO HepTerasoKoHIEHCaTHOTO MeCTOpoKaeHUs B Poccun,
pacrnosioxkeHHoro B JleHckom pailoHe Skytun. Mecto-
pOXKIeHHEe paccMaTpPHUBAeTCsl B KadecTBe MCTOUHMKA 3aroJ-
HeHUst razonpoBoja « Cusa Cubupu». [2]

JleHcku# palloH — aMUHUCTPATUBHO-TEPPUTOPUAJIbHAS
eiMHULA (YJIyC WK PalioH) U MyHULIMNAIbHOE 06pa3oBaHue
B Pecny6sinke Caxa ($S1kyTst). ATMUHUCTPATHBHBIH LEHTP —
ropos JIeHCK pacrofioyKeH Ha 1oro-3amajie pecryOJnKH, B
npenenax [lpunenckoro naato. Kanmar pesko KOHTHHEH-
TaJIbHbIA C TPOJOJ/DKUTEILHON MOPO3HOH, MaJIOCHEKHOH
aumoti. Temnepatypa omnyckaercst 3umoit 1o —45°C, a uHorna
u 10 —60°C. Jlero ymepenno témoe (15—17°C). [3]

Komnpeccop 285—61—1lemn — ojHa 13 HOBEHIINX pa3-
pa6orok «PIIT XosmuHra», npeaHasHaueHbI AJ1s1 CKATHS
¥ TPAHCTIOPTHPOBKH MPHPOAHOTO rasa. Kcmosbayeres B co-

cTaBe rasonepekaulBalolMX arperaTtoB Ha J0AKHMHBIX KOM-
MPECCOPHBIX CTAHUMAX ragopoObiBatoliedt orpaciu. [1]
CrHpoeKTUPOBAHHbBIH KaK HarHeTaTe/b, UMEET B CBOEM CO-
CTaBe KperneKHble 3J1eMEHThl BBIXOJIHOTO MaTpyOKa 1 apMa-
TYpbI, OAXO/ALLEH K Kamepe cropatus. CodetaHue ycJoBHi
Bbicokoro aapJsiennsi (10,35MI1a [1]) 1 MOBbILIEHHBIX TEM-
nepatyp (paGouasi Temneparypa o 450°C [4]) Haknapi-
BaeT TpeGOBaHUSI K MeXaHHYEeCKMM CBOWCTBAM H BbIGOpPY
Mapku MaTepuana. Tak, Uit TaKMX KpPerexHbIX 371eMEHTOB
B npaktuke 3AO H3JI wucnosibayercs TemsioycroiumBast
crajib 25X1 M@, ob6uanaroliiast onTUMaJIbHbIMU CBOHCTBAMU
1 CTOUMOCTBIO /151 [IPUBEJICHHBIX Bblllle pa00ouuX PEeKMMOB.
OnHako KJAMMaTHYECKHE YCJIOBHSl, B KOTOPbIX HAXOAMTCS
pa3pabaTbiBaeMOe MECTOPOKJICHHE, MPUBEJO K MOSBJIEHUIO
HOBBIX TPeOGOBAHUH CO CTOPOHbBI 3aKa3uuKa. J1Jisi OrcaHHbIX
BbIllIE IITHJIEK M TaeK — 3TO TPeOOBAHUS K XOJOIHOMY
octpomy yaapy KCV_ ,..>2911x/cum>.

MarepuaJbl ¥ METOAMKH UCCIE10BAHUN

[OCT 1497—84 Metasnbl. MeToibl HCHbITaHWH Ha
pacTsKeHHe.

[OCT 9454—78 Meta/uibl. MeTojbl HCHbITAHHH HA
yAApHbIA W3ru6 MpU [OHMKEHHOH, KOMHATHOH M IOBbI-
LIEHHOH TeMMepaTypax.

[OCT 9012—59 Meramibl U cruiaBbl. MeToapl U3Mme-
peHust TBepocTH o bpuneso.

Mauuna ynusepcanbhas Hcnbitatenbhas Zwick/Roell

7250
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Konep masThukosblii Zwick/Roell RKP-450

Teepnomep ynusepcasbhbiii KB3000

[IpakTrKa TepMuuecKoi 00pabOTKH Kpenexa

B TypGMHOCTPOEHHH HCIOJBb3YETCs OCTATOUHO [IHPOKAast
HOMEHKJIATypa KPeTexKHbIX U3Ie/IHI U3 TAKHX MAPOK CTaJIH KaK
40, 40X, 25X1IM®, 20XIM1O1TP, 20X13, XH35BT [3,9],
B 3aBUCUMOCTH OT pabouux ycaoBuit. Kpenex u3 temoycroi-
yBoi crasin 25X 1 M® nmeet camblii GObLIONH BeC B 0GbeMe
HeCTaHJ[aPTHOTO Kperexka, M3roTaBJMBaeMOro Ha TpeJpH-
ATHU. JIs 1Wnuiek, BUHTOB W OOJTOB W3 JAHHON CTaJu 3a-
JIOXKEHbI TPeOOBAHHsA K MeXaHHYECKHM CBOKCTBaM: G 667 —
785MIla; 6 >785MIa; _>16%; =50 %;KCU_,,. 59/

cm?; HB241-277 [3] Tocse moctynjienust 3aKa3oB KOM-
npeccopoB  YasiHIMHCKOTO  MECTOPOXK/IEHHsT  TpeGOoBaHUSI
K MeXaHHYeCKHM CBOHCTBAM ILIMHJIEK W OGOJTOB TMPHHSIU
BUL G,,667—785MIla; o >785MIla; 8.>16%; ¥=50%:;
KCU,_,,.>59Lk/en?; KCV_ . >291k/cn?; HB241-277
TpeGoBanus k raiikam Obl/1H 3a1aHbI B BUJIE: KCU1=209C>59II>K/
em?; KCV _ . >291k/em? HB197—229. B saBrcimocth ot
oObeMa MapTHH, OJHOBPEMEHHO TMOCTYNaloIIel B MPOU3BO/L-
CTBO, TepMOOOpPaGOTKA MPOU3BOJMJIACH B MMeYax ¢ PasHbIMH
rabapuTamu, B Pas/MUHbIX 3aKaJOYHBIX KOp3uHax. Tak, st
HeGOJBIINX TTAaPTHI HCTI0JIb30BAJIACH KOP3HHA, MPUBEICHHAST
Ha pucyHke 1:

o
S

|
lOOOOOO /

TS

=
-
0

W

Puc. 1. Capka wnunek B Manon 3akanoyHoM KOp3nHe

Torna kak 6osiee 0ObLEMHbBIE napTuu caxKaJiucChb B 3aKaJIOuHOH KOp3nHe cneﬂy}omeﬁ KOHCTPYKILHH:

Puc. 2. Capgka wnunek B 601bLWONV 3aKaNO4YHOM KOP3UHE

[IpuBeneM peay/bTaTbl HCIbITAHWH, TTOJMyYeHHbIE MOCIe
TepMOOOPabOTKH HEOOJBIIONH U OOJBILIONW MaPTHH LLITHJICK.
PexxumMbl TepM0o06pabOTKH OAHOTHITHBI, C KOPPEKTHPOBKOH
Ha 0O'beM MAPTHH U MEUH, U IPUBEJICHBI HUXKE:

Pexxum repmoo6padotku 1. HeGoublias naprus mnusex

3akanka — 945+5°C — mnocajka Ha TemrepaTypy, Bbi-
Jepxkka 4 vaca— macsio

Otnyck: [Tocanka Ha 665°C 665°C — mnocanka Ha TeM-
neparypy, BbiiepKKa 10 yacoB — Bo3yx

Pexxum Tepmoo6paboTku 2. BoJibliasi mapTust Mnuaex

3axanka: Harpes or 480°C no 80°C/uac mo 940°C
940°C — Bbinep:kka 6 uacoB 950°C — BblIepKKAa —
lyac — maciso

Ornyck: Harpes or 500°C no 60°C/uac 10 670°C
670°C — BbizepkKa 12 yacoB — BO3yx



Pesy/ibTaThl HCMBITAHM 15T HEGOMBLUIMX TAPTHIl LITHJEK M0 pexkumy T/0 1:

Tabnuua 1

Pe3ynbTaTbl MEXaHWUYECKUX UCMbITAaHWUI NO pexmuMy T/0 1 HebonbWMX NapTUI Wnunek
13 0C0OOBbICOKOKaYyeCcTBeHHOM cTtann 25X1M®-LL

& Mapka [ 6 5, m KCU e | KCU e | KCV e | KCV spe | KEV spe
g - 2 2 2 2 2
MpoBa CTanM MMa MMa % o, Owicm Awlcm Axlcm Owicm Owlcm HBE
=1 =2 =1 =2 =3
25X M@
n1es | iagdss| 714 836 21 a8 234 207 13 4 16 274
25X 1ME-L
n-201 n OWL38458 Ti2 B840 20,5 69 242 254 20 47 34 274
25X 1ML
n-231 n ALI30458 880 801 20 64 227 228 27 25 - 245

PeSy.ﬂbTaTbl HCIBLITAHUH JJTA OOJIBLLINX napmﬁ HITHJEK MPEACTaBUM B BUAE IUarpamMmm:

200
180
160 B K CV/t=-30°C
Dox/cm2
140 i
120 . K C\/t=-30°C
- 100 Mx/em2
O 80 -2
>
60 KCVt=-30°C
Dx/cm2
40 -3
20 —— KCVi=-30°C
0 Dox/cm2
T102 T-12-2 T-14-2 T-22-2 T-23-2 T-242 T-33-2 cp
T10-1  T-12-1  T-14-1  T-22-1 T-23-1 T-24-1 T-33-1
MpoBa
Puc. 3. Pe3ynbtaTbl ucnbitaHuii 6onblumnx naptuit wnunek. KCV-30 °C
900

800 $—p—""""——e

60.2 Ma, 6e MMa
5
o

200
100
0

=i 50,2
MMa

=
MrMa

T-10-1 T-10-2 T-12-1 T-12-2 T-14-1 T-14-2 T-22-1 T-22-2 T-23-1 T-23-2 T-24-1 T-24-2 T-33-1 T-33-2

MpoGa

Puc. 5. Peaynbrathl ucnbitaHuin 60nblUMX NAPTUIA WNKUAEK. G, ., G

M3 nostydeHHbIX pe3y/bTaToB BHIAHO, YTO MPH TE€PMO-
o6pabGoTke GOJMBUIMX MAPTHH IIMHJIEK yAapHash BSI3KOCTb
npu -30°C Bblllle, 4eM MpH TepMOOOPaBGoTKe HeGOJbLINX
naptuii. Yto6bl pazobpaTbes nouemy, OblIH NPOU3BENEHbI
TEMNJIOBblE PACYETbl CKOPOCTH OXJIAXK/ACHHUs B MacJje MpH 3a-
KaJIKe C T0C/eLYIOUIHM HasloXKeHMeM Ha TePMOKHHETHYe-
CKyIO JMarpaMMy pacrnaja aycTeHMTa, a TakxkKe TelJoBble
pacyeTbl PH OTITyCKE LUIHJIEK.

02’ 7.

TensnoBble pacueTbl TepMUUYecKod 0OPabOTKHM Jjisl Ma-
JIEHbKOW U 60JIbIIOI NapTHii IWINKJIEK

[Toctpoum puarpammy oxJlakieHust HeGOJIbLIOH Calku
LIMKJIEK B MAcJie U HAJIOXKUM €€ Ha TePMOKHHETHUECKYIO JI1-
arpammy npejicraBsennyto B [5]. [peacraBum canky B Buje
HACBIMM MeJIKUX JleTajlell ¢ KOo3(h(UIIHEHTOM TerIoNnpoBo-
nnoctn A=4kxan/m uac °C [6] u kosthduimenToM Temre-
patyponposoanoctn a=0,018m 2 /uac [6]. YpaBuenue Te-

suidAuwrelay
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MJIOMTPOBOJIHOCTH, B 06111eM BHjle HMeeT BuJL: dt /dt=a (d2t
Jdx 2+ d 2t /dy?+ d 2t /dz?) Jlnst CrIOWHO# NIACTHHb ypaB-
Henue npumer BuL: dt /d T =a(d 2t /dx 2), re t — Temre-
patypa, T — BpeMsi, a — TeMIIepaTypONpOBOAHOCTb, X —
paccTosiHMe OT HarpeBaeMOi MOBEPXHOCTH JI0 AAHHOH TOUKH.

Hcnoaibays

[6], mpousBeneM OLIEHKY JIHHAMHKH OX-

JIQXKJIEHUST CaJIKM HCIOJIb3Ysl METOJl KOHEUYHbIX Pa3HOCTeHl.
OO611ast ToJIIIMHA CAJKM HACBIH MeJIKHX JeTajlell paBHa
335MM B HauaJsibHbII MOMEHT BpeMeHH OHa Mporpera pasb-
HOMepHO, U umeet Temnepatypy 940 °C. Oxnaxxaenue npo-
UCXOJUT B Macsie, uMetoliieM temneparypy 20 ¢C. Paznennm
canky Ha 20 paBHbIx c10és A x= 0,335/ 20= 0,01675 wm

Temneparypa, °C

HaJsi0:kuM noJiyueHHyio iuarpamMmy M3 puc. 6 Ha TepMOKHHeTHUecKyto qparpammy 25X 1 M@ npuseneHHyio B [9]

1000
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700
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400

300

200

100

[ t e o
1 197 394 590 787 983 1179 1376 1572 1769 1965 2161 2358 2554 2751

Bpems, cek

Onpenennm, ucnogndys [6, ctp. 16, puc. 13] sHauenus Ko-

3duienTa TENI00TIAUH.

Temneparypa Ha MOBEPXHOCTH B HayaJbHbIH MOMEHT

BpPEMEHH:

(t0,0— tepenst) (A / a) — (Ax /2))/ (A /a)) + tepems

B nocsenytoline MOMEHTHI:

(t (1/2), k= tepenr) ( (A /a) = (Ax /2))/ ((x /a) +
(Ax/2))) + tepensl
TemrepaTypa B N-0M cJioe OT MOBEPXHOCTH B K MOMEHT

BpPEMEHH:

tn, k= (t(n— 1), (k= 1)+t (n+ 1), (k— 1))/2
PeSyJ]bTaTbl paC‘-leTOB HpeILCTaBI/lM B BUJIE ILI/IanaMMbI

-B- Tennepatypa oxn
cpefel,
°C

~+- Tenmepatypa cnos -1/2,
(noBepxHocTh cagim)’C
Temnepatypa cnos 1/2,
C

-4 Tewmnepatypa cnosa 3/2,
C

-»-Temnepatypa cnoa 5/2,
°C
Temnepatypa cnos 7/2,
C

- Tennepatypa cnoa 9/2,
°C

- Tennepatypa cnoa 11/2,
°c

-@- Temnepatypa cnos 13/2,
’c

+ Temnepatypa cnoa 15/2,
C

-¥-Tennepatypa cnoa 17/2,

C

~+ Temnepatypa cnos 192,
(cepauesnHa cagm)°C

Puc. 6. lnarpamma oxnaxaeHns cagku Manowv napTuu Wnuaek B Macne
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Puc. 7. TepmoknHeTHyeckas anarpamMma ctanm Mapku 25X1Mo.



Kak BHIHO U3 puc. 6 U 7, B pedyJbTare 3aKkajku 1o pe-
KuMy 1 mostyuurtcst GefHUTHAsT CTPYKTYpa (BpeMsi OXJaxK-
nenust o 350°C cajiku B Macjie TPUMEPHO COCTaBUT 26
MHHYT, UTO COOTBETCTBYET CKOPOCTH OXJIaXKIEHUS MEXKIy
nepBoi W BTOPOH KpHBOH oxnaxkaenust). Taxkke, u3 nua-
rpamM MOHSITHO, YTO B MpOLIECCce 3aKaJku B MeTaslie obpa-
yetes 10 5% heputa 1 KappOUIOB.

[Toctpoum auarpammy OXJaxIeHHsT CaIKh OGOJIbIION
MapTHH WMUIeK B Macye. [IpercTaBuM cajiky ¢ 0CHACTKOH B
BHJIE CIIJIOLIHON MJIACTHHBI ¢ KO3(D(MHUIIHEHTOM TETJIONPOBO-
aHocTH A=25kkan/m uac °C [6]. YpaBHeHHe TenI0npoBo-
JHOCTH, B o6LieM Buje umeeT But: dt /d t=a (d 2t /dx 2+
d 2t /dy?+ d 2t /dz?) Jlns crioHoil naacTHHbL ypaBHeHHe
npumet suit; dt /dt=a(d 2t /dx?), e t — Temneparypa,
T — BpeMsi, a — TeMIepaTyporpPOBOIHOCTb, X — PaccTo-
sIHHE OT HarpeBaeMoOl MOBEPXHOCTH JIO JaHHOH Touku. Mc-
nosib3ysi 6], NpOU3BeeM OLIEHKY JMHAMHKH OXJIAXKIEHHS

1000
200
200
700
600
500

400

Temnepatypa, “C

300

200

100

CaJIKi UCTOJIb3Ysl METOJ| KOHeUHbIX padHocrei. O61as ToJ-
[IMHA CAJIKM HACBIMK MEJIKHX JeTajeil paBHa 335Mm B Ha-
YaJibHbIfi MOMEHT BpPEeMEHH OHa Nporpera paBHOMEPHO, W
umeer temnepatypy 940 °C. OxnaxieHne TPOUCXOAUT B
macsie, uMetotieM temneparypy 20 °C. Paznenum canky
Ha 20 pasHbix cioés A x= 0,212 /20= 0,0106 m Onpe-
JIeJIAM, UCnoJib3yst [6] 3HaueHust KoapUUUEHTa TENI00T-
naud. Temnepatypa Ha MOBEPXHOCTH B HauaJbHbIH MOMEHT
BpPEMEHH:

(t0,0— tepennt) (A / a) — (Ax /2))/ (A /a)) + tepemw

B nocsienyioiine MOMEHTHI:

(t(1/2), k= tepenst) (A /a) = (Ax/2))/ (1 /a) + (A
X /2))) + tepeast

Temneparypa B n-om cijioe OT MOBEPXHOCTH B K MOMEHT
BpPEMEHH:

tn, k= (t(n— 1), (k= 1) + t(n+ 1), (k— 1))/2

peSyﬂb’I‘aTbI pacyeToB NMpeJACTaBUM B BUAE IHATrPAMMDbI:

-8- Temneparypa oxn cpegbl,
gl

=+ Temneparypa cnoa -1/2,
(noBepxHocTL cagrm)’ C
Tewmneparypa cnoa 1/2,
*C

—a— Temneparypa cnos 3/2,
G

— Tewmneparypa cnoa 52,
“C
Tewmneparypa cnoa 7/2,
=]

=== Temneparypa cnoa 9/2,
(cepayeensa cagim)’C
MNerevas

0

1 228 454 681 907 1134 1360 1587 1813 2040 2266 2493 2719 2546 3172

Bpems, cek

Puc. 8. lnarpamMma oxnaxpeHus cagku 60nbLIOM NapTUK LWNUNEK B Macie

Kak BUAHO M3 MOJydeHHOH JAHArPaMMbl, CKOPOCTb OX-
JIXKJIeHHs1 OOJIbILIOW MapTHH ULIMUJEK BbIllle, BPeMs OX-
naxaenust 1o 350°C caaku B Macje NpUMEpPHO COCTABHT
20 MUHYT, 4TO Ha 6 MUHYT MeHbllle, UeM JJis HeGOJbIIUX
naptuil wnuiek. CBs3aHO 9TO C KOHCTPYKLMEH HCITOJb3Y-
€MOH OCHACTKH (3aKaJlouHbIX KOP3UH ), TaK, JJIs1 OOJBIINX
napTHH, YKJIajaka Wnuaek He 6oJsiee IBYX psiloB, TOTA KAk
N1 HeGoblInX — 6, 4To U 00yc/aaBJHBAET pasHUIly B
CKOPOCTH oxJlaxKieHusi. Hecmorpst Ha To, uTO nocje 3a-
KaJIKu 6OJIbLIOK MapTHU LUMNKJEK CTPYKTypa OyIeT aHaso-
rHYHa HeOOJILILIOH NapTHH (CKOPOCTb OXJaKAEHHUS NapTHH
COOTBETCTBYET CKOPOCTH MeXKIy NMepBOH 1 BTOPOH KPUBOX
OXJIAXK/IEHUsT ), CllelHalbHbIX KapOUI0B MPH 3aKaJKe Bbl-
najeT MeHblle, YTO YMEHbUIUT CTPYKTYPHYIO HEOIHOPO/-
HOCTb. TakKe, CTOUT OTMETHUTD, YTO UCIIOJb30BaHue 6oJiee
MACCHUBHBIX [1e4ell, pu TepMooOpaboTKe GOJbLINX NapTHH
LinuieK, Tpedyer 60JblIEro BpeMeHH Ha NPOrpeB U CpaB-
HUBaHHE, U YBEJIMUMBAET BpPeMsl HAXOXKAEHHs 3ar0TOBOK

Ha remnepatype ot 600 °C no 670 °C. B [7] onncan me-
XaHU3M YIPOYHEHHUsl IpU TepMooOpaboTKe, MpoLeccax,
NpoTEeKAaloUIMX NpU OTIYCKe W B mpouecce padothl. Tak,
NP BBICOKOM OTIIyCKE MPOUCXOASAT MPOLecChl pacnaia
OCTaTOYHOTO ayCTeHHUTA (KOTOPOTro rocjie 3aKajJKu MOxKeT
ObITH OT 3 JI0 8%), BblJICJICHHE CTeLHabHBIX KapOU/I0B,
a ¢ TeueHueM BpeMmeHH ux koaryasuus. Jlo 600°C B oc-
HOBHOM BBIIE/ISIOTCA KApOWJIbl IIeMEHTHTHOTO THIIA, a MPU
ornycke B paiione 600—700°C npoucxomut pacTBopeHue
KapOUIOB 11eMEHTHTHOIO THMA ¢ 00pa3oBaHHEM B OC-
HOBHOM KapOWJ0B BaHaaus W MoJubOaeHa. [IpoBenem Te-
MJIOBOM pacyeT AJ1sl OTIycKa OOJIbIIOH MapTHU LUMUJEK B
MAaCCHBHBIX Tle4aX, uToObl OLEHUTb BpeMsi HaXOXKIEeHHs
CaJIKi MpH MporpeBe U CPABHUBAHWHU B 30HE BbINajeHUS
crelHa bHbIX KapOUI0B.

Jliist HarpeBa Moj1 3aKaJiKy W MOCJIeyIoLLero oTIycka 1e-
TMOJIb3YIOTCSl KAMEPHbIE ra30Bble Me4H ¢ BBIKATHON MOUHOH,
OOLLUMH BUJL KOTOPBIX MPEICTaBJICH Ha pUCyHKe 9
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X KamepHas 2a306aa neys
\ O ObikaimHon IOGGUHOL

|

A Beikamnag nod

Puc. 9. O6wui BMAO KAMEPHOW ra30BOM MeYM C BbIKaTHOM NOAAMHOMN

CeueHne cajikil ILIMKJEK Ha MOJIMHE NpecTaB/eH Ha pucyHke 10.

o =560

2 208

Puc. 10. Capka wnunek Ha BbIKaTHOM NoAMHE B pa3pese

Kak BHIHO M3 MpHBeIEHHBIX Bblllle cXeM, caaka Oyner
HarpeBaTbCsl COBMECTHO C OCHACTKOH M BBIKATHBIM MOJOM,
TO €CTb B YCJOBUSIX TEMJI0OOOMEHa C TpeMsi CJIOSIMH M3 pas-
JIMUHBIX MaTepUaJsioB, B YCJOBUAX MOJABOJA TeMJia OT MeuH.
[IpencraBum cajky ¢ OCHACTKOW M BBIKATHOH MOAMHON B
BUJIE CIJIOUIHOH MJIACTHHBI ¢ KO3(PPUIHUEHTOM TErJIoNnpo-
BojHoCTH A=25kKan/M uac °C. YpaBHeHHe TerJIonpo-
BOJHOCTH, B 06111eM BHae umeer By dt /d © =a (d?t /dx
24d 2t /dy2+d 2t /dz2) lns cnsomHo# NAacTHHBI ypaB-
nenue npumet sui: dt /d t =a(d 2t /dx 2), re t — Temmne-
patypa, T — BpeMs, a — TeMIepaTyporpoBOAHOCTb, X —
paccTosiHue OT HarpeBaeMoH MOBEPXHOCTH 10 IAHHOH TOUKH.
Hcnonb3yst [6], npousBesieM OlleHKY JMHAMHKH HarpeBa
1 BpeMsl BbIIEPKKH CAIKW C OTNHCAHHBIMH BBILIE JIOMylLle-
HUSIMH, HCTIOJIb3Yst METOJI KOHEUHBIX padHocTei. Tak Kak Te-
MJIONPOBOJHOCTD MKy (DYTHPOBAHHON MOJAUHON M CANKOH
LIMHJIEK C OCHACTKOH HEBEJIMKA TPUMEM TOJILIUHY YCJIOBHOM
mutactubl: (300+100+2%56) mm = 512 mm. [Ipumem Tem-

nepartypy yCJOBHOH MJIACTHHbBI B HAuaJibHbIH MOMEHT Bpe-
menn paBnoil 20 °C. Tak kak nocJ/ie Tocajiki B Meub cajaKa
NporpeBaeTcsi ¢ ONpeeseHHON CKOPOCTbIO, TO YUTEM 3TO
B YCJIOBUSAIX TemrepaTypbl cpeiibl. Paznenum miuty Ha 20
paBHbIX c108B A x=0,512/20=0,0256 M. Onpenesnm, uc-
nosb3ysi [6, ctp. 11, puc. 6] 3Hauenus KosdduuueHra Te-
MJI00T/IA4H.

Temnepatypa Ha MOBEPXHOCTH B HayaJbHbIH MOMEHT
BpEeMEHH:

(t0,0— tepenst) (A / a) — (Ax/2))/ (M/a)) +tcpens

B nocsenytoline MOMEHTHI:

(t (1/2), k= tepensr) ( (A /a) — (A x /2))/ (A /a) +
(Ax/2))) +tcpeasl

Temnepatypa B n-oM cJioe OT MOBEPXHOCTH B K MOMEHT
BpPEMEHH:

tn, k= (t(n— 1), (k= 1) +t (n+1), (k— 1))/2

PesysibraThl pacueToB MPeICTaBUM B BHJIE THATPAMMbI:
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Puc. 11. InarpamMma HarpeBa 1 BblLEPXKKM NPW OTMYCKE Cagku OONbLION NapTUM Wnunek

Bobineprkka, Bo BpeMsl OTIyCKa, IS MAacCHUBHOH CajkH
COTIACHO TMPOBEIEHHBIM pacyeTaM COCTABUT TPUOJIU3U-
TeJIbHO 8 YacoB, TaKXKe JOCTATOUHO BEJIMK HHTEpBaJ Mpo-
xoxnenus remneparypbl ot 600 °C 1o 670 °C npu HarpeBe
cagku. On cocrasJisiet 2,4 yaca.

Bbi6op okoHuaTeJbHOro BapuaHTa TEPMOOOPaOOTKH
kpenexa u3 craiu 25X1M®P-1 HeGonbluMMKU TapTUAMU
cKCV_35c

HecmoTpsi Ha TIOJIOXKUTENbHbIE PE3YJBLTATHl  TEPMO-
00paboTKU M3 OOJbLIUX [eueld, MPOU3BOACTBOM CTaBH-
Jlach 3aj1a4a 1oJiyyaTh pPe3yJbTaT v Jyisi HeOOJbLIUX MapTH.
[IpoBeieHHbIE pacyeThbl OKa3aJjH, 4To BeposiTHeE BCEro, oc-
HOBHBIMH NIPUYHHAMH HM3KHMX 3HaY€HHH yIapHOH BSIBKOCTH
npu otpuuatenbhoit remneparype KCV, _ ... siasiercs kap-
OuHAs HEOMHOPOJHOCTb, KOTOpasi BO3HHUKAET BCJEICTBHE
BbINAJICHUS CeLMa/bHbIX KAPOUIOB MTPH 3aKaJIKe, B pe3yJib-
TaTe HU3KHUX CKOPOCTEH OXJIaxKIEHUS MIPH 3aKaJjIKe B MacJe.
TakxKe U3BECTHO, YTO HAXOXKJEHHE CAJIKH LLUMHJIEK B HHTEp-

900

Bajie 600—670 °C npuUBOMUT K BbIIEJEHHUIO ClELHAIbHBIX
KapOWJIOB, a ¢ TeUeHHEeM BpeMeHH UX Koaryssuus [7], 4ro,
BEPOSITHO, W BeleT K BblPABHUBAHMIO KapOWIAHOM HEONHO-
ponHoctd u noebiwaer KCV _ ;... Jlna npoBepkH 3TOro
NPe/ooKeHus1, OblJ BBEJIEH BTOPOH OTIYCK, MPOBOAUMbIH
Ha TeMmreparype HUKe OCHOBHOTO, YTOObI UCKJIIOUMTbL CHH-
JKEHHE [IPOYHOCTHBIX CBOHCTB KperexKa, a Tak:Ke HeCKOJIbKO
COKpallleHO BpeMsi epBoro ornycka. [Ipaktnuecku 6l 1o-
JIOOPaH perKUM:

Pexxum tepmooGpaGotku 3 it HeGOJIbLIOH TapTHH
LIMHJIEK

3akanika — 945+5°C — mocajka Ha TemIepaTypy, Bbl-
JleprKKa 4 yaca— maciio

Ornyckl: Tlocagka Ha 665°C 665°C— BblnepxkKka 8
yac — BO3JLYX

Otnyck® Tlocagka na 650°C 650°C— Bbiyiepxkka 8
yac — BO3MYyX

[IpescraBuM noJiyuyeHHble pe3yJ/ibTaThl HA AMarpamMmme:

T00

600

400

300

200

I1—1é0—1 ]'I-1-&'.;—.2
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Puc. 12. Pe3ynbTaTbl MEXAHUYECKMX MCMBITAHUI MO peXUMY T/0 3
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Cpejnee 3HaueHue XoJI0JHOrO yaapa rnocie T/0 1o pe-
JKUMY 3 OT BCeX I0JIy4eHHbIX 3HAaYeHUH COCTaBUII:
= 2
KCV e 114,58k /cm2.
Torz[a Kak cpe/iHee 3Ha4eHHue TMpu TUITOBOM pEXKHUME TEp-
Moo6paboTkh 1:
— 2
KCV _gpcp = 29]1k/cm2,

Kaxk BujiHO, 3HaueHHe MoBbIcHI0CH B 3,95 pasa.

Bausinue kauecrBa craau 25X1M® Ha ynapHyio Bsi3-
koctb KCV_ ..

[ToMuMO cTasM 3J1€KTPOIIIAKOBOTO TieperJiaBa, B Mpo-
M3BOJCTBEHHOI MpaKTHKe Obla MOMbITKA HCTOJMb30BaTh Ka-
yecTBeHHYI0 cTatb 25X1M®. [IpuBenem pesysbraThl Mexa-
HUYECKHX HCIMBITAHUH AJIs1 MAJbIX MApTHH LIMHJIEK U raek
NpoLekx T/0 1o pexkumy 1:

Tabnuua 2

Pe3ynbTaThl MEXaHMYECKMX UCMBITaHUI NO pexxnMy T/01 HeGONbLUMX NapTUIA WNKMAEK U3 KayecTBeHHOM cTann 25X1IM®

& 6 KCU e | KEU e | HEV L sc | BEV L g | KEV, 3
Npo6a 3afaHHbe Mapka M;a MI'I‘a B, ;: Amicm® Awicwm® .EI.WI:M; Poicm’ Axlcm® HE
mex.co-sa | cranm % (Krcemich) |(krcemica’)| (Kkrcemica) | (Krcemicn?) (Krcemicm?)
(kre/an?) | (Kreium’) A 2 -1 -2 -3
©,,667-785MMa;
G, =TE5MMa;
n1s7 Ké;m%j:éﬁ?ﬁ il 772 874 19 87 198 221 18 32 28 278
KGU, e 259 Jin® | O
KO, spc220Wichs
HB241.277
QU a9 | o510
n-1sa KON o sonc229CME | S o 645 ki 225 72 250 245 45 93 41 243
HB197-220
QU oSO | o
n-1s8 KOV, sz 290 e 1031877 490 628 285 <] 303 320 ag 5 o 199
HB197-229
G, ,067-T85MNa;
0, =T85M 3,
BB | e | RXIME|  pgg 792 20 7 238 234 25 22 25 255

Cpapnum  snavennss KCV _, .. i1 KauyecTBeHHOH

crasn 25X1IM® u cranu 3/eKTPOLIAaKOBOTro TepernaBa

50
45

& 8

(4]

26XIMD 25XIMa@-LU

25X1M®-11I npu npuMeHeHUH OJIMHAKOBBIX PEXKUMOB Tep-
mMoo6pabotku. st sToro nocrponm puc. 13:

B KCVi=-30°C W KCVi=-30°C

Dr/em2 [hr/cm2
-1 -2
KCVt=-30°C W KCVt=-30°C
Dw/em2 w/em2
-3 -

I K C\/t=-30°C KCVt=-30°C
/em2 w/em2 ]
-5 6

E_— C\/t=-30°C KCWVt=-30°C
Ow/em2 Iwlem2
-7 -8

— KCVt=-30°C
D/em2
cpefHee

Puc. 13. 3aBUCcMMOCTb OCTpPOro Xo/04HOro ygapa OT KayecTtsa CTtaniu

Takum 06pa3om MOXKHO ¢/iesIaTh BbIBOJL, O TOM, UTO TIpH-
MeHeHHe 0COOOBBICOKOKAUECTBEHHO! CTamu sl Kpe-
neka 3 reruioycroitunBoi crasmu 25X1 M@, paboraioliero
NpH OTPULATE/ILHBIX TeMIlepaTypax, ornpasiaHo. B Haiem
ciyyae ysesudenue snadenust KCV, _
coctaBuio 13,79 %.

30°C MpH 3aMeHe CTaJn

BbiBoapl
[To pesysabraTtam npojaesaHHol paboTbl MOXKHO [TOKA3aTh,
4TO:
1. Hcnonb3oBanne matepuana 25X 1 M®-111 ssiexrpotiiako-
BOTO TepenyiaBa ornpap1aHo, MpH UCMoJIb30BaHUH /IS Kpe-
nexka TpyOoNpoBOOB, paboTAIOIMX MO/ OOJbIINM JaB-



JIEHHEM U NPU JIOCTAaTOYHO BbICOKUX (10 450 ¢C) paGounx
TeMIepaTypax, B yCJIOBUSIX OKPY2KaIOLIeN cpeJibl ¢ HI3KUMHU
Ce30HHBIMH WJIH TOJIOBLIMK CPEIHUMHU TeMIepaTypamHu.

2. Ha ocHoBaHHM MPOBEIEHHBIX PACUETOB ObIJIO BBIIBUHYTO
NPENOI0KEHHE O CHWKEHHH YIAPHOH BS3KOCTH MPH
OTpULATE/ILHBIX TeMIepaTypax B pesysbraTe BO3HHK-
HOBEHHUS1 KapOUJHOH HEOJAHOPOIHOCTH, BO3HHUKAIOLIECH
B pe3yJibTaTe BbINaJeHus CcrielialbHbIX KapOuIoB TpH
HEJIOCTATOUHBIX CKOPOCTSIX 3aKaJku cramu 25X1 M@, a
TaKXKe IM0Ka3aHa BO3MOXKHOCTb BO3MOXKHOCTb €€ TOBbI-
CUTb BBEJIEHHEM BTOPOTO OTIyCKa MpH TemIepaType Ha
10—20°C Huzke 0CHOBHOTO.

3. Tlpu TepmoobpaboTKe OGOJBIIMX NapTUH  Kperexa,
ylapHasi BSI3KOCTb MPH OTPHUIIATEJLHBIX TeMIepaTypax,
MoJTy4aeTcst HeCKOJIbKO BhIle, YTO CBSI3aHHO ¢ GoJiee
ObICTPBIM OXJIAXKJEHUEM CallKM TMPH 3aKajike B Mace,
BBHJ1y 0COOEHHOCTEH KOHCTPYKIMHM 3aKaJOYHBIX KOP3UH
JUIsl MaJlol 1 6OJIbLLION NapTHH LIMKJEK, a TaKXKe C /-
TEeJILHBIM MPOXOXKJIEHUEM MPH HArpeBe WHTepBaJia TeM-
nepaTyp BblIeJIeHHsT ClielUaIbHbIX KapOUI0B.
IMocnecnoBue
CerojiHs peasusyroTes U pa3padaThiBalOTCA pa3jiHuHbIE

MPOEKTBHI 10 OCBOEHHIO Ta30HOCHBIX MECTOPOXKJIEHHH B TH-

JKeJIbIX KJIMMaTHYeCKUX ycsioBUsiX. Tak, Beuyliasi B Poccuu

razojoObIBatoLasi Kopriopauus «[aznpom» peasiuayer npo-

€KThbl 110 OCBOEHMIO TAKHX MeCTOpO:KJIeHHH Kak DoBaHeH-

KoBcKoe, 3aroJisipHoe, [ITokMaHOBCKoe. A Takyke Ha 110-

JqyoctpoBe SIMasi akTMBHO (DOPMHUPYETCS HOBBIH 1LIEHTP

razoflo0bluM, KOTOPLI B TIEPCIEKTHBE CTAHET OJIHUM H3 OC-

HOBHBIX JIJIS1 Pa3BUTHS ra30BoOi oTpaciu Poccun — mera-

npoekt «$Iman». Ha $Imane Gyner npoussoputhest 1o 360

MJIpA Ky6. M ToJiyboro TOIJIMBA. YIIEBOJOPOJbI COCpe-

JIOTOYEHbl B TPYAHOAOCTYITHOM palOHE C HCKJIOUMTENbHO

TSKEJIBIMU - KJIUMATHUECKUMH  yesioBusiMu. — [ToJryoctpoB

JinTteparypa:

1. http://www. reph. ru/

2. http://gtt.
ngkm/

XapaKTepu3yeTcst HaJHUUeM BEUHOH MepP3JIOThl, TPOIOJIAKHU-
Te/IbHbIM 3UMHUM MEPUOIOM U HU3KUMU TeMIlepaTypamu (110
=50 °C). [12] Takske, cerojinst 3aKJabIBAIOTCA OCHOBBI J1/1s1
ocBoeHust ApkTHueckoro miesibga. [Toutn Bech poccuiickuit
uiesibg pacrioiaraercst B XosoHbIX Mopsix CeBepHoro Jle-
JoBUTOro okeana u Oxorckoro mMops. Ero nporsKeHHOCTDH
y Geperos Poccun cocrasasier 21 % Beero mebda Mupo-
Boro okeana. Okoso 70% ero mowaay nepernekTHBHbI ¢
TOYKH 3PEHHUST MOJIE3HBIX HCKOMAeMbIX, B TE€PBYIO ouepelpb
HeTH W raza. Ha menbde comepKuTcs 4eTBEpTh HALIUX
3arnacoB He(TH W MOJIOBMHA 3amnacoB rasa. PacrpeneneHbl
onu creyroim o6pasom: bapenueso mope — 49 %, Kap-
ckoe — 35 %, Oxorckoe — 15%. U quub menee 1 % ua-
xomutest B bBastuiickom Mope W Ha HaweMm yudactke Ka-
cnust. [13] KoneuHo, paGota B yc/10BHSI OJISIPHOTO KJAUMaTa
HaKJIAJIbIBAET COBEPIIEHHO HHble TPeOOBAHUS K yXKe OTpa-
OOTaHHBIM KOHCTPYKLMAM HEKOTOPbIX yacTed rasornepeka-
UMBAIOLIMX arperaToB WM KoMrnpeccopoB. Tak, onvcaHHas
Bblllle padoTa MPOBOAUJIACL HW3-3a MJIOXOH MPUCTOCOOJ/IEH-
HocTH TerioyctoiuuBol craiu 25XIM® k pabore B yc-
JIOBUSIX HU3KMX Temrepatyp. KoHeuHo, cyliecTByloT mare-
pHaJibl HMEIOLIME BEeCbMa BHYIIUTE/bHbIE XapAKTEPUCTHKH.
Tak, nampumep, 10X11H23T3MP (311 33, 91 696M)
uMeer cpoiictBa 6, ,>539MIla; o >980MIla; 5.>25 %;
¥=30%; KCU,_,..>78Lk/cv?% KCU,_ o0 >590K/ cm?;
¥ nanason padouux temneparyp ot -260°C go 650°C [9].
Opnnako, BbICOKOE JIeTMpoBaHUe Je1aeT eé 10porocTosiiied,
UTO HeXKeJaTesbHO, TeM GoJiee, KOTJa pedb MIET O J0CTa-
TOUHO MAaCCOBOH MPOIYKIMH, TAKOH Kak Kpemnex. [Tosatomy
cunTal noadbop MOAXOAALLeH CTalM, a TakKKe BAapHAHTOB
ee TePMUUECKON WU TepMOMeXaHHYecKOH o6paboTKH, KO-
Topasi OyneT o6JafaTh MPOYHOCTHBIMU XapaKTEepPUCTHKAMH
He HiKe 6 ,>667; 6,>785Mlla; ¢ paGoyeil Temneparypoii
-70—600°C akryasbHO# 3aauei.

ru/2016/01/rep-xolding-provel-ispytaniya-golovnogo-obrazcakompressora-dlya-chayandinskogo-

3. https://ru. wikipedia. org/wiki/Jlenckuii_paiion_ (Skytus)
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MAWEBAA MPOMbBIWLWJTEHHOCTD

nepCI'IeKTI/IBbI 3aMeHbl MMHepPaJibHbIX BOCKOB Ha pacTuUTesibHbie

B nMpoun3BoAcCcTBe KOCMEeTUKMn

boictpoBa Hatanbg AHapeeBHa, CTyAeHT MarncTpaTypbl

MOCKOBCKUM Focy,ﬂ,apCTBEHHbIVI YHUBEPCUTET NULLEBDLIX MPONU3BOACTB

B cmamoe dan O630p HA K/laCCLlQbLlKaL{LHO pacmurmniesbHolx 80CKO8, ﬂleB@deHbl UuxX OCHOBHbLE xapaKmepucmuku.
HpOClHCl/LLLS’LLpOBCZHb[ qutSLLKO-K?O/L/LOLLdeLB CBOLCMBA BOCKOB 8 KOCMEMULECKUX Komnosuyusx. Coenarol 86180061 O
BO3BMONCHOCTIU 3AMEHBL MUHEPANbHOLX 80CKO8 HA pACIUNIeAbHble 8 ﬂpOLLSBOdCITLBe KOCMemuuecKux usoent.

3eJ1eHaﬂ PEBOJIIOLIUST» B PAsIMUHBIX 06JacTsX Mpo-
« M3BOJICTBA 32 HECKOJIbKO TOCJENHHUX JIeT MpHBeaa K
TEXHOJIOTHUECKOMY C/IBUTY B CTOPOHY 3KOJOrHuHOCTH. [lo-
TpebuTeael Bce 60JblIe UHTEPECYIOT MPOLYKThI, POU3BE-
JIeHHbIE U3 BO30OHOBJISIEMOTO ChIPbsl, KOTOPOE OHH CUMTAIOT
6oJiee MoJe3HbIM, 60Jlee eCTeCTBEHHbIM, H KOTOPOE OKa3bl-
BAIOT MOJIOXKHUTENbHOE BO3IEHCTBHE HA OKPYKAIOLIYIO CPeLy.
[TosToMy MHOTHE BaJ€/bIbl TOPTOBBIX MAPOK H PO3HUUHBIE
MPOJABIbl CTPEMSATCH TMO3HIHOHHPOBATL ceGs COOTBET-
CTBEHHO, OIpEAeJsis CTpaTerud W LEIH HCIOJb30BaHHS
B0306HOBJsIEMOro cbipbsi. B EBpone, Hanpumep, ucnoib-
30BaHHe BO30GHOBJISIEMbIX PECYPCOB TaKKe OIpejes-
ercst Mepamu EBporefickoit KOMMCCHH 110 COKpAlleHHIO BbI-
6pocos CO, n nopaeprKanuio 6HOIKOHOMUKH; aHaJIOTHYHbIE
MPOrpaMMbl CYLLIECTBYIOT B IPYTHX PETHOHAX.

Jnst npousBopuresieit  6uokocmerukn B 2003 roay
Gbl1 cosnan Ecocert-certified ecological and/or organic
cosmetic («Crangapt ECOCERT st skoJ10TH4€ecKoil 1 op-
raHU4YecKol KocMeTHKH» ). CorlacHO JaHHOMY CTaHaapTy
Uit 00ecreueHust rapaHTHi O€30MaCHOCTH It 310POBbs
UeJIOBEKA M OKPY:KAIOLEH Cpejibl, JIOMYCKAETCS HCMOJIb-
30BaHHE KOMIIOHEHTOB TOJBbKO M3 BO30GHOBJISIEMbIX MpPH-
POJIHBIX PECYPCOB, MOJydaeMblX 0€30MaCHbIMH JJIs1 OKPY2Ka -
toLLel cpesibl MeTOIaMH M CrIOCOOaMH.

[TocTostHHO pacTymimii crpoc Ha KOCMETHUECKHe Mpo-
JYKTBI KJlacca «3K0» W «OPraHhK» 3acTaBJsieT pa3pador-
YUKOB MOCTOSIHHO HCKATh HOBbIE HHIPEIUEHTbI U PellIeHHUS.

[lepcriekTHBHBIM HarpaBjieHHeM pa3paboTKH SBJASAIOTCS
MPOJLYKTHI C COAEPKAHHEM BOCKOB, HalIpUMeEP, SMYJIbCHU THIIA
«Bofla-B-Macsie». Takue pelentypbl OueHb ylauHbl ISl COJIH-
ne3allTHbIXx KpemoB, CHM30B W crielrabHbIX 3allUTHBIX

KpemoB. OHM co3latoT THAPOMOOHYIO TJIEHKY Ha TOBEpPX-
HOCTH KOXKH U 3allIMIIAIOT €€ OT BHEIIHUX arpeCCHBHbBIX (hak-
TopoB. [ly1s craGu/IM3aLK SMYJIbCHH TUTIA «BOJIA-B-Mac/e» B
pelenTypbl BBOAAT MUHEPA/bHbIE BOCKA, KOTOPbIE TAKXKE Bbl-
TMOJIHSIIOT POJib 3aTYCTUTE/IEH U PETYJISTOPOB BA3KOCTH.

Knaccuyeckum npumepoM MHHEpPaJbHOTO BOCKA SIBJIS-
ercst iepesuH. Llepesnn — mnosydaior U3 He(hTSHOTO ChIPbS,
B OCHOBHOM, U3 METPOJIATyMa U 030KEPUTA, HO TAKXKE MPO-
U3BOJIUTCS U CUHTETHUECKUH 11epe3uH. OH COCTOUT U3 CMeCH
NpeaebHbIX YIVIEBOIOPOJIOB, MPEUMYLIECTBEHHO anudaTh-
UecKHX, U3 clabopa3BeTBICHHbIX H30a/IKAHOB, HAPTEHOB C
JUIMHHON 60KOBOH Lenblo. LlepesuH xopollo cmelnBaercs
C MPUPOJHBIMU MaCJaMU U KHPAMU, TIPUMEHSIETCH B JIEKO-
pPaTHBHOW KOCMETHKE, B 3aLLMTHBIX KpeMax, T'yOHOH nomaje,
yalle — B CMeCH ¢ napayHOM JJ1s1 yJydllleHUs ero 3aryiia-
IOLIKMX U CTPYKTYpooOpasytoliux cBoictax [1].

Jlnst mostydenusi crabusibHbIX NpoykToB kiaacca ECO u
BIO Bo3MOXKHa 3aMeHa MHHepaJbHbIX BOCKOB HaTypaJb-
HbIMU. HatypasbHble pacTuTesbHble BOCKA MOJydaloT M3
OTXOJIOB  3(UPOMACIUUHOTO TPOU3BOJACTBA —  KOXKHIIbI
TUIOJIOB U OBOILEH, TPABSHUCTOTO ChIPbSI.

Bocku — 6GoJiee MHEpPTHBIE XUMHUECKUE BellleCTBa, UeM
JKUpbl. OHU TpyLHEE OMBLISIOTCS, YCTOHUMBEE K BO3JEH-
CTBHIO CBeTa, OKHUCJMUTEJeH, HarpeBaHUio. 3a PEIKHM HC-
KJIIOUEHUEM BOCKH — TIJIACTHUHbIE BEIIECTBA: MPH KOM-
HaTHOM TeMIiepaType, OHH JIETKO pa3MsrdaloTes pu ciabom
HarpeBaHUM M TUIABATCSA NpH OoJiee CUIbHOM. Bocku ro-
pioud — 06JIaIAI0T HU3KOH 3JIeKTPONPOBOAUMOCTbIO, BOJIO-
HerpoHUIaeMbl ¥ He CMaunBaIOTCst BOJOH [2].

Hwxke npusenena tabsuua CpaBHEHHsI TeMIEpaTypbl
TJIABJIEHHS] PA3JIMUHBIX BOCKOB.

Tabnuua 1
Ha3BaHue BocKa Temnepartypa nnasnenus, °C
Bock nogconHeyHnka 75
Bock pucoBbix oTpy6eit 78-82
Bock po3bl 48




Bock anenbCHOBOW KOXYPbI 42
Bock kaHpenunbckui 65-69
Bock kapHay6ckuii 80-86

Bock vas 60

Bock oxo06a 75

AroaHsblin BOCK 30

SleoOnbil 80CK TIOJy4alOT M3 MJIOJ0B JIAaKOBOTO Jie-
peBa, mpouspacratouiero B Bocrounoit Asuu, BbIIEISIOT
NpH KUMAYEHHH CYLIEHBIX Aroj. SITOMHBIN BOCK — KpeMO-
BO-G0eJibli, XapaKTepPU3yeTCs BBICOKUM COJIEP2KAHUEM TPHT-
muepuos kueor C 16/18, dopmupyer noasusKHble 3a-
LIMTHbIE CJOM HAa KOXKE, KOTOpble YJyYlIAlT BIHUTbIBAHHE
MPOJYKTa M YMEHbLIAIOT TPaHCIMUAEPMaJIbHYIO MOTEPIO
BJard. OH aeT BeJIMKOJIETIHbIE, JIETKHE, MATKHE OLLYIIEHHS
Ha KOXKe, CpPaBHMMble C TEMH, UYTO BbI3bIBAIOT TPajHIIL-
OHHbIE 3MOJIEHTBI. 34 CUET CBOMX CBOKCTB SITOMHBIN BOCK C
GOJILILIMM YCTIEXOM MOKET UCIMOJIb30BATHCH B KPEMOBBIX Y-
MsiHaX, Osieckax Jyist ry6, TyLIH Uil PECHULL, a B IyOHBIX 110-
Majiax U JIpyrux CTHKOBBIX MPOLYKTax OH yJydllaeT XapakTe-
PUCTHKH Ma3Ka.

Bock 80CKO8HUYbL — TIPEJCTaBJsIET COOOH BOCK U3 KO-
JKYpbl TIJIOIOB BOCKOBHHIIbI, Tpoudpacraiouiedl B JlaThH-
ckoit Amepuke. [lnogbl BOCKOBHHIIBI — 3€JE€HOrO 1BeTa,
MOKPBITbIE CBETJIO roJlyObIM, JIABAHLOBbIM HJIH CEPOBATO —
6es1bIM naxyyum BockoM. [Tocie cGopa, 11016l BOCKOBHHULLbI
MPOMBIBAIOT, 3aTE€M KHIATAT B BOJIE ¥ CHUMAIOT ChIPOH BOCK
¢ nosepxnoct. Mopoe uncsio <2, BOCK 04eHb CTAGH/ICH K
OKHCJIEHUIO U He TPOropKaeT. Bock yMeHblIaeT JIMIKOCTb U
CTaOUJIU3UPYET OJICOTesIH, MOXKET MCMO0Jb30BATLCSA B CPE/L-
CTBax M0 yXofly 3a BoJjiocaMu. [Ipu 3TOM He MposiBJIsIIOTCS
TPaMLIHOHHbIE HEIOCTATKH TYromnJiaBKMX BOCKOB (BblCOKast
TemrepaTypa IjaBJeH s, MOBbIIIEHHE XKEeCTKOCTH, BbICOKast
MJIOTHOCTb TOTOBOTO M3fiesinst). Ho mocKoJibKy npu crnenu-
(hHUUeCKHX YCIOBUSIX KPUCTAJLIbI, (DOPMHUPYEMbIE BOCKOM, CO
BpeMEHEM MOTYT UMETb CKJIOHHOCTb K POCTY, HE PEKOMEH/LY -
€TCs1 CoYeTaTh 3TOT BOCK C TBEPAbIMU MacaMu (GaTTepamu)
¥ nurmentamu [3].

Bock nodcoaneunuka — mnpeacTaBsieT cOO0H CBET/bIH
BOCK, JIAIOLIHH MPO3pauHbIi pacmiaB. DTo MOOOUHBIH MPO-
JIyKT TIPOM3BOJICTBA MojicoHeuHoro Macia. [locne otne-
JICHUSI MacJla, CMOJI U BIMOPaXKMBaHM$1 MOJICOJTHEUHbIH BOCK
TLIATENBHO OuHllaeTcs. B 0CHOBHOM OH COEPKUT 3(UPbI
kucyor C16 — C24 u cnuproB C26 — C32 u oyt He
CONIEPXKUT 3(DUPBI IJIHIIEPUHA W JIPYTHX roJinogioB. Temrie-
patypa mJiaBjieHHus Bocka — okoJsio 782C» Tipu 3TOM OH
MMeeT BBICOKYIO MACJ0EMKOCTb W XOPOLIWH GajiaHC «MSr-
KOCTb-TBepaoCTb>». [1pH ucrnonb3oBaHUM B NPOAyKTax dop-
Marta «CTHK» JaHHbIH BOCK [103BOJISIET MOJYUYUTh OYEeHb CTa-
OUJIbHbIE PELENTYpbl ¢ XOPOLIUM GJIECKOM W MPUATHBIMH
OLLYIIEHHSIMH Ha KoxKe. [ToBbllIaeT BA3KOCThL oJieoresiei u
IMYJIbCUI «BOJA-B-Macje» 0e3 TPOsBJAEHUS KPHUCTaAJJIU-

JinTteparypa:

3allMK, Kak, Hanpumep, y KapHayOckoro Bocka. Ilpu wuc-
MOJIb30BAHUN B IMYJIbCHSIX «MaCJI0-B-BOJIe» BOCK CTaOHIIH-
3upyeT MacssiHylo (pagy, yaydinaeT KOHCHCTEHIIHIO.

Bock pucoseix ompybeii. B pesynbraTe mpotecca me-
pepaboTKu oTpybeil, U3MeNbUeHUs], SKCTPAKLIMNA U OUUCTKH
NoJly4atoT cbeoOHOe Mac/10, a B KayecTBe 10OOUHbIX MPO-
JyKTOB BOCKOOOpa3Hble BelllecTBa M CbIPOi Bock. B nasib-
HelllleM OH WCMOJb3yeTcsl JJisi  TOJIydeHHs] CBETJIOr0
BOCKA, COJIep2KALIEro B OCHOBHOM 3(DHPbI JKUPHBIX KHCJOT
C16-C24 u criupros C26-C32. Pucosblii BOCK HMeeT BbI-
COKyl0 Temriepatypy rmuiapjenus (78—82°C). buaronaps
BbICOKOH CIOCOOHOCTH K KPHCTaJ/UIM3aLUdK OH (hOPMHUPYET
MSPKME MaTOBbI€ 0JICOT'eJIM C MPUATHOH TEKCTYpPOH, MOJIX0-
Jisitied /st TyOGHBIX TOMaJl, TYLIH, TPOAYKTOB JIIs YKIaAKN
BOJIOC. DMYJNBbCHH «Macj0-B-BOJie» C PHCOBBIM BOCKOM
MMEIOT aGCOMIOTHO HEJTUITKYIO TEKCTYPY M OTJIMUHYIO KOHCH-
CTEHLHIO.

Bock po3bl — NPOIYKT OTXO/I0B IPOU3BOJICTBA PO30BOTO
scpupHOro Macia. TBeppasi Macca TEMHO-2KEJITOTO 11BeTa ¢
NPUSATHBIM 3anaxom podbl. O6sanaer cTpykTypoobpasyio-
IIMMH CBOHCTBaMH, OJM3KUMH K MUeIMHOMY BOCKy. [1po-
SBJISIET JIeTKoe OaKTEPULMHOE W MPOTHBOBOCHANUTENLHOE
cBoiicTBO [4].

Bock aneavcunosotl kodcypol — nacroobpa3Hasi Mmacca
OT OpaHXKeBOro JI0 KOPUYHEBOro 1iBeTa C 3araxom areJib-
cuHa. [losyuator U3 KOXKypbl anejbcHHa ciajkoro Auran-
tium Dulcis. YayuliaetT ceHCOpUKY roTOBbIX MpoaykToB. Co-
JieprKaliiecst B BOCKe (DUTOCTEPOJIbI BLIMOJMHSAIOT (DYHKIHIO
CO-3MYJIbTATOPOB. SIBJSETCS PACTUTENLHON aJbTepHATUBON
Jganosinny. He dororokcuuen.

Bock wasa — TBeppasi Macca TeMHO-3€/1e€HOro LBeTa ¢
XapakTepHbIM TEPNKUM 3amnaxoM vasi. B ero cocraB BxozsiT
hochonnuabl U NoaudeHo b, KOTOpble MOTYT ObITh BBe-
JIeHbl B HECMbIBAaeMble pPelenTypax, Kak akTHBHble Bellle-
crBa. [IposiB/isieT MpUposiHble aHTHOKCHIAHTHBIE CBOHCTBA.

Yaiiublii BOCK COBMECTHM € OOJIbLIMHCTBOM PAacCTH-
TeJIbHBIX H MUHEPAJIbHBIX BOCKOB, a TAKXKE PACTHTE/IbHBIMH
1 MHUHEpaJIbHBIMH MacJaMHu U BadesuHoM. MHTepecHbIl HH-
TPEAMENT JIJIs HCTIOJIb30BAHUST B HATYPaJbHOH KOCMETHKE U
CpelICTBAX JIMYHOK THIHEHB.

Takum o6pa3om, UCMONBL30BAHUE PACTUTEJBbHBIX BOCKOB
MO3BOJISIET T10JIy4HTh CTaOWJIbHblE pEUenTypbl Uil «3e-
JICHOH KOCMETHKH» W YJIyULIHTb CEHCOPHble CBOKCTBA MPO-
nykta. [1pu 3Tom coxpansisi HeBO30GHOBJIsIEMble PeCypChl,
KOTOpbI€E IBJISIOTCS LIEHHEHIIUM GOraTcTBOM 3eMJIH.

1. Ilyuxoea, T.B. DuIMKIONEMsA HHIPEIMEHTOB A5 KocMeTHKH 1 apdiomepnn/T. B. ITyukosa. 2-e uaa., Mocksa:

[IIkosra KocMeTHYecKux xumukos, 2015.—408 c.

910HH3UMIAWodU BegaMK|]

25



Texnuka. TexHonoruun. Unxenepusa N° 4 (10) 2018

26
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HOBbIE TEXHUYECKMWE

PEWLWEHWA

MopaynbHbIN CKJ1IaAHOMN KapKac 34aHus

beHumaH leopruin Uropesumy, apxutekTop
OAO «CMONeHCK1 NPOMCTPOMMPOeKT»

pH (HHAHCOBOH MojiiepKKe poccuiickoro Powpa coneii-

CTBUSl HHHOBALMSIM B paMKax 1porpammbl «¥. M. H. M.
K». Obl1a BblnosHeHa pa3paboTKa KOHCTPYKTHBHOH CH-
CTEMbl, UCIMOJb3YIOLLEH HOBBIH CMOCOO H3FOTOBJIEHHUS CTPO-
UTEJbHON TPOAYKLUHMH, CYLLECTBEHHO OTJIMYaloLMics OT
TPaJMLMOHHbIX. [1aBHOI Hieeil TpoeKTa fBJACTCS NepeHoc
6OJIbIIel YaCTH MOHTaXKHBIX paGoT (10 95 % (pHHAHCOBBIX
3aTpaTr Ha MOHTa)KHble pa0OTbl) B YCJIOBHUS IPOM3BOJCTBA
JUIsT TIOBBILIEHHUST MPOU3BOJUTENBHOCTH TPyla M KauecTBa
npoaykuuu. IlocraBneHHast 3agaua jocTvraercst 3a cueT

MPUMEHEHHS! CMIelHaIbHON CXEMbI TOJIBU?KHOTO COEIMHEHMST
9JIEMEHTOB 3/IaHus (MEePEKPbITHIH, CTE€H, JI€EMEHTOB KPOBJIH
1 BETPOBbIX CBAA3ei ) Mex1y co00#. CeKIMH, COCTOSAIINE U3
LIAPHUPHO COCIMHEHHbIX MEXKIY COOOH 3JeMEHTOB, Tepe-
UUCJIEHHBIX Bbllle, B MAKCUMaJ/bHO KOMIIJIEKTHOM BHJIE J10-
CTaBJISIIOTCSl HA CTPOUMJIOLIAJKY B KOMMakTHOM (puc. 1)
MOJIO’KEHUH W TIPUBOASATCS B MPOEKTHOE TMOJIOXKEHHE C T10-
MOLLbIO JIeGeKH MM aBTOMOOHJ/ILHOIO MHEBMOKOJIECHOTO
KpaHa (puc. 2).

1650

1T TY@rere\

Puc. 1. Cekumsa c neCcTHMLEN B KOMNAKTHOM NONOXEHMM, NepeBO3nMas Ha 6opToBoN nnathopme.

+7.800

+5.850

+2.950

0.000

[ 0440

Puc. 2. Cekuma B NpOEKTHOM NONOXEHUM, 3aKpeneHHas Ha dyHaaMeHTe (paspes).

MoHTaK Kapkaca Ha MECTHOCTH BbIMOJIHSIETCS B CJIE/y-
IOLLEH 10C/1e/10BaTe/IbHOCTH: KapKacHasi CeKLMsl yCTaHaBJH-
BaeTcsl Ha (PYHIAMEHT, (PUKCHPYETCsI C TTOMOIIIbIO aHKePHBIX
60/1TOB K (DyHIaMEeHTY, 3aTeM C MOMOILbIO PaCroIoKeHHOH
CHAPYKH CeKIMH JieGe/ikH/TIoTMCnacTa Wik ¢ TIOMOLIbIO aB-

TOMOGHJ/ILHOTO MTHEBMOKOJIECHOTO KpaHa MPHUBOJUTCS B MPO-
€KTHOE 0J107KEHHE OCHOBHOH 06beM CeKIIHH, OrpaHHYeHHbIH
CTEHAMH W MEPEKPBITUSIMH, (CTEHbl CTAHOBSATCS MEPIIEHINKY -
JISPHBI TTEPEKPBITUSIM ), C TTOMOLIBIO XKECTKOH (pUKCalH Tie-
PEKPBITHI OTHOCHTEJIBHO CTEH MOCPEACTBOM COCAMHEHHS J1a -

BMHIMAd SMNIIhUHXIL 1990H
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MeJiell CTeH U MepeKPbITHH (¢ MpUMeHeHHeM (PPUKLHOHHbBIX
COeIIMHEHU ), obecreunBaeTcsl yCTONYHBOCTb CeKIMM. 3aTeM
MOCPEICTBOM JieOe/IKH UM KpaHa MPUBOJATCS B NIPOEKTHOE
MOJIOYKEHHE 3JIEMEHTbI CTPOMUJILHONH cucTeMbl. Kocoypsl
JIECTHHLL BBIMOJHAIOT (PYHKIIHIO BETPOBBIX CBsi3el U obecrie-
UMBAIOT F€OMETPUUECKYIO HEU3MEHSEMOCTb 31IaHHs MPH BOC-

/-

-

K

/e

TMPHUSITHH SKCILTyaTalMOHHBIX HAarpy3okK. Pukcaliust Kocoypos
JIECTHULIbI B IPOEKTHOM I10J102KeHHH obeclieuuBaeT reome-
TPHUUECKYI0 HeM3MeHsIeMOCTb 3/1aHus. [eoMeTpruecKas Heus-
MEHSIEMOCTb PS0BbIX CEKLHH, HE HMEIOILIUX B CBOeM 00beMe
JIECTHHLL, JOCTHIA€TCs 3a CUET JKECTKOTO COEJMHEHHs] C CeK-
uuei, B obeMe KOTOPOI PAcIo/l0zKeHa JIECTHULbL.

AV

Puc. 3. Kapkac psaaoBoi cekuuu, Kapkac CEKLMM C NECTHULLEN.

AHaJIOTHYHO MOHTHPYIOTCSI OCTaJIbHbIE CEKIIHH, MOCse
[IPUBEJICHUs B [IPOEKTHOE MOJIOKEHHE MPOU3BOAUTCS COe-
JIMHEHME UX TOPLIOB MexKy COO0M, B pedysbTate 06pagyeTcst
noJie3Hbl 06beM BHYTPH 3[aHHsi, OTPaHUUYEHHbIH MMOBepX-
HOCTSIMM CTEH, HHMKHEro TMepeKpbITHs M KpPOBJH, pasje-
JIEHHBIH TI0 BBICOTE MEPEKPBITHAMH Ha 1 —5 sTaykel B 3aBH-
CHMOCTH OT KOH(UTypaLIH.

Cexuun MOTYT ObITh PACMoNOXKeHbl KaK B Psifl, TAK U Mep-
MEHUKYJISIPHO APYT APYTY (pHc. 4), cocenHue CeKLUH MOTYT
MUMeTb KaK OJIMHAKOBYIO BBICOTHYIO OTMETKY YPOBHsI IoJia
MepBOro 3Taxka, Tak M pasHble. B oHOM psiiy MOTYT ObITb
CEKLIMH Pa3JIMUHBIX PA3MEPOB H ITAXKHOCTH.

3atem (mpu HEOOXOAMMOCTH) TPOU3BOAMTCS MOHTAXK
TOPLIEBBIX CTE€H, BBIMOJMHSIOUINX OrPaXKAAIoOLLyI0 (PYHKIHMIO.
TopueBble cTeHbl 371@aHHST MOTYT ObITb BBIMOJHEHbI 1le-
JIMKOM H3 CBETOINPO3pauHbIX KOHCTpYKUMi. Martepuas Top-
LIeBbIX CTeH BLIOUPAETCS UCXOAS U3 HA3HAueHHs 3[aHUS U
MOZKET ObITb JIIOObIM. DTa>KHOCTb KapkKaca JeJiaeT ero npu-
FOJIHBIM J/1S1 BO3BEJCHUs! 31aHUI /1Sl TOCTOSIHHOTO Mpedbl-
BaHUsl U [1POXKUBAHUSA JIIOAEH, B TOM YHCJIE OJHO-U MHOTO-
KBAPTHPHBIX 2KMUJBIX 31aHui. Marepuan orpakaaroumx
KOHCTPYKLIMH, (DUKCUPYeMbIH B MPOCTPAHCTBE Ma3yX Kap-
Kaca U Ha ero MoBepXHOCTSX (POJIOJILHBIX CTEH 3[aHMUs, 1e-
PEKPLITHH, KPOBJIM ) MOXKET ObITb JIIOOLIM B 3aBUCUMOCTH OT
Ha3HaueHHs1 31aHHUSI.

MOHTaXX TOKPBITHH U YTENJUTeNs MOXET ObITb Bbl-
MOJIHEH KaK B YCJOBUSIX TIPOM3BOJICTBA, TaK U HA CTPOUILIO-
HiajKe, Kak /s BCeX OrpakaaloluX KOHCTPYKLMH, TaK U
U151 OTIE/IbHBIX U3 HHUX.

Bolleonucanible  0COOEHHOCTH — CHCTEMbl  103BO-
JISIOT CHHU3WTb PBIHOYHYIO CTOMMOCTb JIAHHOH TMPOYKIIHH
10 8—9rbic. py0. 3a KBajpaTHbIH METp MOJIE3HOH TJIO-
uaa B 6a30BOH KOMILIEKTAlMK (KapKac M3 MaccuBa Jipe-
BECHUHbl AHTHUCENTUPOBAHHOI CTPOTAHOH BJAXKHOCTbIO He
Gonee 18%, ¢ OTHENBbHBIMH KJEEHbIMH 3JleMEHTAMH, yTe-
MJIeHHe W 3BYKOU30JISILUST MUHEPAJIbHON BaTOH TOJILLMHON
150 MM, BHyTpeHHsISI OTAeNKAa CT€H M TOoToJMKa — 2 cJIos
TUIICOKAPTOHHOTO JIHCTa CyMMAapHOH TOJIIMHON 2DMM, Ha-
CTHJI TIOJIa — W3 Na3orpeGHeBOH JIOCKU TOJIMHON 36MM,
HapyKHsIS OTAENKA — CTEKJOMarHe3uasbHbIi JIUCT).

ODKOHOMHUS JIOCTHraeTcsl 3a CYET TOro, YTO M3TOTOB-
JIEHHE JIOMOKOMILJIEKTa BEJIeTCs 03J1eMeHTHO, 6Jaroiaps
yeMy MOYKHO €031aTb U 3((HEKTHBHO MCMOJIb30BATh MPO-
M3BOJICTBEHHYIO OCHACTKY (CTamequ W HHble TPUCIIOCO-
OJ1eHHs ) /IS BLICOKOTIPOU3BOJIUTENLHOTO M TOYHOTO H3T0-
TOBJICHHS 9JIEMEHTOB B YIOOHbBIX U O€30MaCHbIX YCJIOBUAX
U151 TIepcoHada, ocyulecTnJsioniero c6opky. Konerpykuus
KpervieHHH o0ecreynBaeT J0CTaTOYHO TOYHOE M HaJleXKHOe
MO3ULMOHUPOBAHUE 3JEMEHTOB B XOJ€ TNPHUBEJICHHUS
CEKUUH B NPOEKTHOE MOJIOKEHHE, YTOObI He TPeOGOBAJHUCD



Puc. 4. CxeMa yBennyeHunsa obbema 3aaHus. Ha pucyHke npuBeaeHbl CEKLMM PA3HOM STAXKHOCTH

JIONOJIHUTE/IbHBIE Mepbl 0 COEAUHEHHUIO 3JEMEHTOB APYT
¢ apyrom. Takum o6pa3om, Ha CTPOUTENbHOH MJIOLLAJIKE
BBIMOJIHAECTCS MUHUMYM Ollepalui, a TakxKe yrnpollaercs

KOHTPOJIb F€OMETPHUYECKOTO MOJIOMKEHHS 3aHUst TTPH €ro
BO3BEJICHHH.

BrilieoncanHoe TexHMYeckoe pelleHHEe 3amaTeHTo-
BaHO, nateHT Ha u3oOpereHne Ne RU2632831 Cl.

BaKyyMHbIV 3KCTPaKTOP ANA yaaneHVs AA0B (NaTeHT Ha None3Hylo

mopenb N2 151512)

MNpokonbeB Hukonan flkoBneBuy, LOKTOP MEAMLMHCKMX HAyK, Mpodeccop

TIOMEeHCKMI rocyAapCTBEHHbIN YHUBEPCUTET

bonotHoBa TaTbsiHa BMKTOpPOBHA, 4OKTOP MEAMULMHCKMX HAYK, npodeccop;

OkoHeyHunkoBa Hatanbs CepreeBHa, Bpauy;
Komapos AHTOH [MeTpoBuY, Bpay
TIOMEHCKMI roCyAapCTBEHHbIN MEAULMHCKUIA YHUBEPCUTET

B cmamoe daémea onucanue mexHuueckoeo ycmpoicmaa, npeoHa3HaueHHo20 041 OKA3AHUL HEOMAONCHOL Jo8pa-
4eOHOU MEOUYUHCKOLU NOMOWU NOCMPAOAB8ULUM NPU YKYCAX SMEL UAU HACEKOMbLX.
Karouesvie crosa: dospauebras meduyunckas nomoub, 106L, IKCMPAKmMop.

The article gives a technical description of the device designed to provide immediate pre — hospital medical assis-

tance for the injured bites of snakes or insects.
Keywords: pre-medical medical aid, poisons, extractor.

I-I 0J1e3Hasl MOJe/Ib OTHOCHTCA K MEIMLUMHE M MEIMLMH-
CKOH TeXHHMKe, @ HMEHHO K YCTPOHCTBaM JJIsl OKa3aHusl
HEOTJIOXKHOH MOMOLIH TTOCTPAJABLINM MPH YKYCax sIOBUTBIX
JKMBOTHbIX Ha JIOFOCMUTAIBHOM 3Tare.

Llenb nosiesHoil Mozesin — obecrnedeHne MakCHMaJsbHO
ObICTPOro U 6€30MacHOro JyIst GOJLHOTO H ero OKPYXKAOLLNX
yaJIeHHS 51714 U3 paHbl, HAHECEHHOH SJOBUTBIM KHBOTHbBIM,
Harpumep, 3MeeH.

[To 1aHHbBIM OT/Ie/IEHHI TOKCHKOJIOTHH B BeCeHHe -JIeTHUH
nepuoji BpeMeHH Bo3pacraeT o0palllaeMocTb NalMeHToB 10
MOBOJy YKYCOB SIOBHTBIX »KMBOTHBIX, B YaCTHOCTH 3MeH.
[Ipu 3TOM HOCTATOUHO YACTO TAKUMH OOJbHBIMH MpPE-
NPUHUMAIOTCSl CAMOCTOSITE/IbHbIE Mepbl 10 YJaJeHHIo sijia
Ha 3Tafne caMo- W B3aMMOITOMOILM, YTO, B CBOIO OYepelb,
MOKeT YCyryOUThb U YCKOPHTB MPOLECChl pACpOCTPaHEHHS
1 IEHCTBHUST TOKCMUECKOTO BElleCTBA Ha MOCTPAABILIErO TTPH

BMHIMId 9MNIIhMHXDL 91980H
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HeaJleKBATHBIX MAHUMYJISLMAX, KAK C €r0 CTOPOHBI, TaK U CO
CTOpOHBI ero okpy:kenust [ 1, 2].

M3BecTHO, 4TO C L1e/bl0 ylaJdeHHs S10B U3 paH Ha JI0-
FOCMUTAJBLHOM 3Tare MCMOoJIb3yIOT MPUHIIMI BO3IEHCTBHUS
OTPULIATEJILHOIO JIaBJIeHUs] Ha I10PaXKEHHbIA y4yacToK
Tesla MyTeM CO3JIaHHsl BaKyyMa MOCPEJICTBOM TMOAPYUYHBIX
CPEJICTB.

Tak, usBecrno npumenenue 10 M1 oHOPa30BOroO LINPULLA
0e3 MPUCOCAMHEHHST KaHIOMK ¢ UIIoH [3] nyTeM npsiMoro
NorpykeHust natpyoka B paHeBoi kKaHas. OJHAKO IpUMe-
HEHHMEe TAaKOro YCTPOHCTBA B JJAHHOM CJlydae He MO03BOJISIeT
MPOU3BECTH OJHOBPEMEHHOTO YJaJieHUsl sila U3 BCeX pa-
HEBbIX KAHAJIOB, TIOJIy4€HHBIX OT yKyca.

Takxke H3BeCTHBI CJlydad HENOCPEACTBEHHOTO BBITSIH-
BaHUs1 TOKCHYECKHX BELLLECTB Yepes poT NOCTpajaBLLIero UK
ero okpyxenus [2].

[Tocnennuii U3 OMUCAHHBIX METOOB SIBJSIETCS KpaiHe
OMACHbBIM, MOCKOJbKY HE MCKJII0YaeT BO3MOXKHOCTH KOHTaK-
TUPOBAHUS SI71a C PAHEBOK MOBEPXHOCTbHIO, PACTION0KEHHOH
B POTOBOM MOJIOCTH criacatelisi.

Puc. 1

[Tosieanast Mojie/Ib UCMOJBL3YETCs CAEAYIONIUM 06pa3oM.

Ha noparkeHHbIH yuacToK K02KH B MeCTe yKyca HaKJa/ibl-
BaeTcsl Kopryce 1 ero jaucranbHON yacTelo, 3ateM, yOeuuB-
HIUCh, YTO YCTPOUCTBO TJIOTHO MpHUJIEraeT K KOoxKe, CJIBUra-
etcst paiaxkok 6 TakuM 06pa3oM, UTO 3JIEMEHThI KperJieHns1
3 BBIXOJISIT U3 3anupaTebHON YacTh Bbipe3oB 2. B pesyiib-
Tate MPOUCXOJUT pacrpaB/ieHle BO3BPATHON TPYKHUHbBI 5 H
pe3KHil MoabeM KPbILIKKM 4, UeM J0CTUraeTcsl Co3laHue oT-

Llesblo TEXHUUECKOTO pelleHHUsT SIBJSETCS CO3[aHUe Jier-
KOro B 00OpallleH1H, yI0OHOr0 B UCII0JIb30BAHUH YCTPONCTBA,
obecreynBarolllero MakCUMasbHO OblcTpoe W Oe3onacHoe
JUisi HOJIBHOTO M €ro OKPY:KaloUIMX y/aJeHue si71a U3 paHbl,
HaHeCeHHOH SI0BUTHIM KHBOTHBIM, HAlIpUMep, 3MeeH.

TexHuueckuil pesyJsbTaT MOCTABJEHHON 1€/ JIOCTHTra-
eTcsl TeM, YTO YCTPOHUCTBO COCTOUT M3 JBYCTEHOUHOTO KOp-
nyca 1, HMelol11lero Bbipesbl 2 Mojl 3JIeMeHTbl KperieHust 3
KPBILIKH 4, yCTAHOBJEHHOH HA MPOKCHMaJLHOM KOHIIE KOp-
nyca |, a qiucTanbHbIi KOHEl TOC/Ie/ITHET0 HMeeT OTBEPCTHE
7, 7151 KOHTAKTa C paHeBOH MOBEPXHOCTHIO.

Dnaxok 6, HaxXOAAMICH HA KpbllKe 4, CIYKUT /15
CHSITHSI ee (PUKCALIMK 1 pACIpaBJIsieT BO3BPATHYIO MPYXKUHY 5.

BoaBparHnasi npy:kuHa 5, pacriosiokeHHast B KaHaJie, 06-
pa3oBaHHOM CTeHKamu Kopryca |, pacciaabusisch, MOIHH-
MaeT KpbILIKYy 4, 4TO yBeJMYHBAET BHYTPEHHHH 0ObeM U
CO31aeT OTpUllaTesIbHOE AaBJeHHE.

Ha pucynke | nzo6parkeH oOUIMI BUJL TOI€3HON MOJIGJH.

Ha pucynke 2 rnokasana jietajinsaiiisi OCHOBHbIX UacTei
YCTPOHCTBA.

(98]

pULIATEBLHOTO JIaBJeHHsT B TOJIOCTH, 06pa3oBaHHON MO-
BEPXHOCTbIO BHYTPEHHEN CTEHKH Kopriyca 1, KpbIlKoi 4 u
paHeBOl MOBEPXHOCTBIO, UTO CHOCOOCTBYET BBIXOLY TOKCH-
YECKOTr0 BellleCTBa U3 TPABMUPOBAHHBIX MSITKUX TKAHEH.

[TosioxKuTEIbHBIE 3P PEKT COCTOUT He TOJILKO B yj100-
cTBe B pa6oTe, HO M GBICTPOM 110 BPEMEHH U MAaKCHMAJBHO
6e30MacHOM y/laneHHN TOKCHIECKHX BEIeCTB U3 paH, MoJy-
UEHHbIX TIPU YKYCaX SI0BUTHIX }KUBOTHBIX.
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