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TEXHUYECKAA PEAJIMBALIVA JIASEPHOI'O JOILTEPOBCKOI'O
MBMEPUTEJIA CKOPOCTU U JVIMHBI TTPOTSKEHHBIX U3/IEJIMA

Aobaxkymoe X.X., Kycmos I'.A.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiii pykosooumens.: @éoopos E.M, k.m.H., doyenm omoeneHusl
KoHmpoas u ouaeHocmuxu TI1Y

[Ipocreiimiass  CTpyKTypHasi cXema JIa3epHOTO  JIOIJIEPOBCKOTO
U3MepuTels (pUCYHOK 1) T0DKHA UMETh B ce0€ psIJT KITFOYEBBIX KOMITOHCHTOB,
TaKUX KaK HMCTOYHUK KOTEPEHTHOTO ONTHYECKOrO HU3JIy4eHUs (B JaHHOM
cllyyae MOJYNpPOBOAHUKOBBIA Jia3zep), NPHU3MY-ACIUTENb ONTHUYECKOIrO
U3IIyYEHHUs], 3epKaja, COOMparolme JUH3bl, POTONPUEMHUK (B TAHHOM ClIydae
YCTPOMCTBO C BHICOKOYACTOTHBIM (POTOIMOOM B KAaU€CTBE UYBCTBUTEIBLHOIO
AJIEMEHTA)

OmHolli W3 BaXHEWINMX  YacTe  JAaHHOM  CXEMBI  SABIIACTCS
doTonpuémMuuk. J[aHHOE YCTPOWCTBO MpeAHA3HAYEHO I PErUCTPAIUH
ONTHYECKOTO HU3Iy4YEeHHs, OTPAXKEHHOTO OT 00bekTa KOHTpouss. [Ipu Tom
pPEruCTpUpOBaTh TPeOyeTCsi UMEHHO JOIUIEPOBCKYIO YacTOTY ONTHYECKOTO
U3ITyYCHUs, MUHYS Pa3JIMYHOTO POJia MOMEXU M YCWJIMBas CiaOblil CUTHAaI,
MOCTYTAIOIINNA ¢ KOHTAKTOB (POTOANOIA.

IIpua3ma CoGuparomas

Jlazep — b — — DOTONPHEMHHK

_—

Pucynok 1 — cTpykTypHas cxema j1a3epHOro AOMIEPOBCKOIO U3MEPUTENS CKOPOCTH

OO0BEeKT KOHTPOIIS

[Ipocreiimas cTpykTypHas cxema (GOTONPUEMHHUKA JA0HKHA COJAEPKATh
B ce0€ UyBCTBUTENIbHBIN 3JIEMEHT, YCUJIMTENb U (DUIBTP BBIXOJHOTO CUTHAja
U OJIOK MUTAHUS (MOXET MCIOJIb30BAaThCS MHOTOKAHANbHBIA MPEIU3UOHHBIN
VICTOYHUK NIUTAHUS OAHOBPEMEHHOI'O UCIOJIb30BAHUS B KAU€CTBE UCTOYHUKA
OMOPHOr0 HAMPSIKEHUSI CXEMbI BKIIFOUEHHS POTOANO1A).
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Ha 5BM OHIBTP

€ BBIXOIHOTO < Vemmurens [€ @oTomHOT
CHIHalIa

Bxommoe
OITHIECKOE
H3ITydeHHe

(ki

Biox
IMTHTAHHA

Pucynok 2 — CtpykTypHas cxema (pOoTOoNpHeMHUKA
Chnucox l/lH(l)OpMaI[I/IOHHLIX HCTOYHHUKOB

1. 3Benuropoackuit J.I'. Kamunckuit 10.J1., IIpockypuer C.1O., Poros
I1.B., Pognuna B.K. JlazepHbie 1 ONTUYECKHE U3MEPUTENHN CKOPOCTHU U
nuHbl // Jlatauky u cuctembl. — 2003, — Ne7. — C. 2-7.

2. lyonumer FO.H. JlazepHple JOIJIEpPOBCKHE  W3MEPHUTEIBHBIC
texHojorun. — HoBocubupck: U3a-so HI'TY, 2002. — 416 c.

3. KorepenTHo-onTHYECKHEe METOABI B M3MEPUTCIBHOW TEXHUKE W
ouodotonuke. [loa. Pex. B.II. Ps6yxo u B.B. Tyuuna. — Caparos:
Caremmut, 2009. — 127c.
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ABTOMATWM3BALIUA UBMEPEHUI HA BA3E CTEHJIA TEMIIEPATYPBI
nB1

Axmem A.
Kapazcanouncrkuu cocyoapcmennniii mexnuueckuu ynusepcumem, 2. Kapaeanoa.

Hayunwui pykosooumens: Cepeees BA., k.m.1., cm. npenodasamenv Kagheopol
UHOPMAYUOHHOU MEXHONIO2UU U OE30NACHOCTIU

OmHYM 13 TIEPCTIEKTUBHBIX HAMPARJICHHI Pa3BUTHS HEPA3PYILIAOLIETO KOHTPOJIS
SIRISICTCS  ABTOMATH3AIMS M3MEPEHUS TEXHOJIOTMYECKHX TiporieccoB. [ Ipencrarmsiemast
71adopaTopHasi YCTAHOBKA TpeHA3HAYEHA YISl TPOBEICHUS J1a0OpaTOpHBbIX PadoT Tex
JWCUMIUTVH, KOTOPBIE KACAXOTCS CPEICTB M3MEPEHUM, HCTIBITAHWIA X KOHTPOJISL

JlaHHast ycTaHOBKa OOECTIEUMBACT BOBMOXKHOCTH HCCIICIOBAHMS XapaKTEPHCTUK
TEeMIIEPATYPHBIX JIATYMKOB IS TIPOBECHHS CPABHUTEIIBHOTO aHATM3A PE3YIIBTATOB C
PacYeTHBIMH 3HAYCHISIMU. Y CTAHOBKA BBITTISTUT CIICITYFOITIAM OOpa3oM:

34152

b/

@\? ¢¢D

| =] | ™ | = | 1 |

Pucynok 1.1 - Bremnnii Bug ycranosku MBI

YcTaHOBKa COCTOHT M3 CIIEIYFOIIMX COCTABHBIX: 1 — TepMOOIOK, 2 — KOMITIEKT
CTaKaHOB M MICCJIE/TyEeMbIX JIATUHKOB.

TepMOONOKIpeACTaRIET COO0M TUIACTMACCOBBIA KOPITYC, @ HA €0 OCHOBAaHWUM
PACTIONOKEHbI TEPMOM30IMPOBAHHAS Kamepa — 3, ¥ BEHTWJISITO.

C mepenHeil yacTy KOpITyca MOKHO PAacCCMOTPETh CaMblid 3HAYMMBIN JIEMEHT —
AEKTPOHBI TEPMOMETD (TPEIHA3HAYEH /711 IBMEPEHUSI TEMITEPATYPhI B KAMEPE U BHE €€),
Pa3beM JUTs MOJKITFOUYEHHS CTAKAHOB C KOHKPETHBIMH HCCIIETyEMbIMH JIATUAKAMH.

2 — OJIOK yrpaBfieHus], TIOMKTIOUEHHBIA K TaHeM KOpITyca Yepe3 KryT — 5
(CMOHTHPOBAH Ha 3a/THIOIO [TAHEITh KOPITYCa).

TepMom3omIMOHHA KaMepa - 3 TIPEICTaRIISeT COOO0M M30MPOBAHHYO 3aKPHITYEO
Kamepy, BHYTpY KOTOpOM pacrionararorcsi gartauku  Temrneparypel  TPA-1-160 u
AIEKTPOHHOTO TEPMOMETPA, PACTIONIOKEHHBIX HA METHOM TUIACTHHE. 32 CUET JIEMEHTOB
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[ lenbThe TPOMCXOMT HATPEB U OXJIRKICHHAE METHOM IJIaCTUHBL. | [poCTpaHCTBO BHYTpH
KaMephbI 3aM0JTHEHO TEPMOUBOJISILIMOHHBIM MaTEPHATIOM.

briok yrpasneHns — 2 mpesicTaisier coO0i TacTMACCOBBIHN KOPITYC, HA TTAHENH
YIPaBJIEHHS] KOTOPOT'O PacIioyiOKEHbL:

- [lepexmtouarens pabouero pexuma («Oxnaxaenuey, «Harpesy», « OTKII0OUECHHEY);

- [lepekmtouarenb pexumMa yrpaBiieHus («ABToMaTHYECKoe», «PydHoe»);

- 'ne3ma (4 ir.) — 1St BBITPY3KH TIOKA3aHHI ¢ UCCIISIYEMOTO M STAIOHHOIO
JIATYNKOB.

Ha o6parHoii cTopoHe KopITyca pacrioyiararoTcst CETEBbIE MEPEKTIOYATENH, Pa3beMBbI
JUTS. TIOMKITFOYEHHST MUKPOITPOLIECCOPHOTO  M3MEPUTENTHHO-YIPARJIIOILIETO OJIoKa U ISt
niepesrodeHrst Ha TepMoOiok -1.

Crakan — 4 ¢ M3yd4aeMbIM JIATYMKOM TOXKE SIBISIETCS 3aKPbITO Kamepol u3
CIELMATIBHOIO MaTtepraia, M3oMpyroero terwio. [loa crakaHoM Haxomures MeHas
TUIACTHHA, HA KOTOPYEO 3aKPETUTISIETCS MICCIIETYEeMbIiA IATIHK ONPEICTICHUS TEMITEPaTypbL A
TaK € B KOMIUIEKT YCTAHOBKM BXOMUT 4 CTaKaHa, C ONpPEJEICHHBIMU UCCIICTyeMbIMU
nararkamu. CTakaHbl IPOMAPKUPOBAHBI 1151 yI00CTBA paTUKSI MEXK Ty HUMU.

[prHipn paboTsl: 0OpPA3LOBbIA IATYMK, PACIONIOKEHHBIA HA METHOM IUIACTUHE,
HArpeBacTCsl WK OXJIUKAACTCS JUIS ONpENENICHUs XapakTEPUCTVK JTAHHOTO JAT4hKa Ha
OCHOBAHMHU TEXHUYECKOH Criel (KAl 00pasIioBOro IaTdrKa.

JlaHHast ycTaHOBKa BKIIOYaeT B ceOs 7Ba pekuma padotel. [Ipu BeiOOpe
ABTOMATUYECKOTO P&KUMA  YIPABICHUS [apaMerp IBMEpSiEIct € TIOMOILIBIO
MHUKPOITPOLIECCOPHOTO M3MEPUTEITHHO-yIpanEtortiero ooka (MUYB).

Tepmonapa K-tuma wucrnionesyercst B 71a0OpartopHOM ycTaHOBKe «MeTompl |
TEXHUYECKHE CPECTBA M3MepeHHs TeMrieparypbl MIB1» B kauecTBe Jardvka M3MepeHHst
TEMIIEPATYPhbI, HarpeBacMasi IPU MOMOLLH ATeMEHTHI | [enbTee. [[i1s yrparieHus HarpeBom
KaMepbI CTIONB3YETCs PAHEE ONMCAHHBINA OJTIOK YIPABJICHHSL.

J171s1 BBIBO/TA JAHHBIX M3 YCTAHOBKM HEOOXOIMMO IMOIKITFOUUTE KpazbeMy Ha 3aTHEM
TIAHEJTM CPEJICTBA BHEIITHETO YIPAaBIICHHUS, KOTOPas MPE/ICTARIISIET COO0M paspadarhiBacMbIii
ABTOMATH3UPOBAHHBIN J1A00paTopHbIit y Komruieke AJIK-1.

CrpykTypHas cxema NpuBEJEHa HUKEHA pUCyHKe 1.2.

ICP CON
7018 R5-485 RS§-232
ADAM
TK BY | ‘oot [=p| K
ADAM
4060

Pucynok 1.2 - CTpykTypHas cxeMa IMOAKIIOYEHNs YCTAaHOBKHA «METOIbl M TEXHUYECKUE
cpeacTBa usMepeHus remneparypsl B1»
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TK— TepMon30MpoBaHHAS KaMEPa,;

bBY — Omok ymparieHus;

1K — niepcoHAIBHBINA KOMITBIOTED.

J171s1 TaHHOV CHCTEMBI OBLTO Pa3pabOTaHO CTICIMATTEHOE POTPAMMHOE OOCCTICUCHIE,
KOTOPOE MO3BOJISICT CHUMATH M3MEPEHUS TEMITEPATYPBI U TSl YIPABIICHUST OXJIUKIICHHEM H
HarpeoM. CrcTema Tak e BKITFo4aeT B ce0st MOyITh BBOzIa cirHasioB Tepmoriap |CP CON
I-7018, a momymb peneiiHoro BeBoma ADAM 4060 mpemHazHaueH ISl YIpaBJICHsT
TEPMOMBOIMPOBAHHON Kamepoi. OTHAKO MOy M TPEOYFOT MHUIMATMBAIIO TAHHBIX HA
[K. [Tyt 310r0 nenons3yercs apaiieepb Momysieid ADAM ceprn 4000 dupmst Advantech.

JpaiiBepbITpericTaBieHbl Ha pucyHke 1.3

x|

4 I Q, Search I oo Wiew ™ I
H H = 3
ADVANCE EASYIO  AdvantechD...
. A Latk
leas i ngisng
-
Easy IO Advance
- 1 I Q, Search I oo Wiew ™ |
1] |
1 | QY search I 2 viewe I
=
DeviceManager SlowaAl SlowAa0 SlowDI0
Ls Enunier oo CODEy FRSTEL
SelectPOP EasyFastal k=2 Es=d Ea=d F
CountTimer Alarm COMD¥iver Fastal
[idvand Fvarch (ianch red
FisTin WAt (T Scam
= = e
Fastao WatchDog WM ADAMCanfig
w
I a cvem
FastDIO Fortio Evert

Pucynok 1.3 — [paiisepst ADAM cepun 4000 pupmbr Advantech

CrOMOIIBIOTAHHBIX IPANBEPOBOTKPHIBACTCS BOSMOKHOCTHCUMTHIBAHKS 3HAYCHUN
C KaHAIOB MOMyJeH(M3MEpEeHHe TEMIIEPATypbl), YIpaBlIeHNE MCKPETHHIMUA BHIBOJIAMHU
MOJYJICH U T.1,

[porpammMHoe oOecrieueHre MpeHa3HadeH Jyis cpeaHero nosnb3oBarenst [IK u
SIRISIETCS TPOCTHIM B MCTIONB30BaHUM. [ locrienoBaressHo:

Ileppoe okHO — 3ampoc Homepa COMiopra;

BTopoe 0kHO— 3arpoc MOyI1s1 TSl U3MEPEHUS TEMITEpaTyphbL;

TpeTbe OKHO—3aIPOC MOTYJIS YITPABJICHVS! YCTAHOBKOM.

[ocre okoHYaHMS ATTrOpUT™MA JSUCTBHS IPOTPaMMa OTOOPKAET BUPTYATbHBINA
TIaHEJTh, TIPEZICTARTICHHBINA Ha pucyHke 1.4.
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MN3MepeHne TemMnepaTypbl

Ipathic TemnepaTyPH Tenneparyos B | rpaduc anpokommawm
50

45~

40|
MapaHETPbI MOAYAA
Karan
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0051 152253354455556657 75855385510
Bpema

Cooflenre of owmbke Cpeanee 3naverie PHHMENEHOS SHAMEHHE MEKCHHMENEHOS SHAUEHHE

0,00 a o

Harpes OznauasH1E

Pucynox 1.4 - JlunieBasi nanesiab BUPTYaaIbHOTO IIpHOOpa

[lanens oroOpakaeT M3MEHEHHE TeMIlepaTypbl B Buje TIpaguka U ee
aIMpPOKCUMUPOBAHHOTO 3Ha4YeHHs1. C TIOMOIIHEO KHOTIOK YITPARIICHHSI MOYKHO PEryJTMPOBATH
HEOOXOIMMYIO TEMITEPATYpY.

B oxne «I'paduk TemrieparypbD> B pealbHOM BPEMEHH OTOOpaKaeTcs Ipaduk
3HAYEHVSI TEMITEPATYPBI, TIOITY4EHHOTO ¢ MOMYJIS BBOJI]A CHTHATIOB OT TEPMOTIap.

B ox#e «I paduik anmpokcumMaryiy 0ToOpaKaeTest y4acToK Tpaduka TeMreparypbl
Y €r'0 armpOKCUMUPOBAHHBINA BU/T.

1O mmepsiet 3HaueHye Temrieparypsl B TeueHnu 10 cexynn (kaxpie 0,25 cex.) u
TIOJTyYeHHBIE JTAHHBIE BBIBOIMTCS Ha 3KpaH, B OKHe roprdopa « WaveformGraphy B Buzie

rpaduka.
Cnucox MmHPOPMAITMOHHBIX HICTOYHHKOB

1. Ceprees B.B. YuebHoe nocodue — «OcHoBbI aBTOMATHKID. -M.: Kapl TV,
2007.-66¢.

2. Ceprees B.B. OKCIOHEHITUATHHOS MOJICNIMPOBAHNE B
MH(DOPMAIMOHHOMBMEPHTEITHHBIX chcTeMax / MeXITyHapOIHBINA CHMITO3UyM
«H(opMAITMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTMM B MHAYCTPUM, OOpa3OBaHUM W
Hayke». Kaparanma. 2010. c. 232-233.- 2008. T. 1. - Ne 11. - C. 71-77.

3. FOpuerko B.B. Ipumenenre mMomyneit ADAM dupmer Advantech st
CO3IAHMST ABTOMATHU3MPOBAHHOTO JiaboparopHoro Komruiekca AJIK-1/ ¢. 311-312. Tpympl
MexmyHaporHoro cumnosuymMa <« nhopmMaloHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B
WHJTyCTpYH, 00pa3oBaHKu 1 Hayke. Yacts 2. Kaparanna, Kapl TV, okts16ps 2010r.
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AJIIEKTPOABUI'ATE/Ib BEHTWIATOPA CIIELHUAJIBHOI'O
HA3HAYEHUA

beoapes A.M.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiii pykosooumens: Kocmirouenxo T, k.m.H., Ooyerm omoeneHust 31eKmpoHHOU
uricenepuu T11Y

boprba ¢ 1rymoM 1 BuOparmeit sIisieTcsl KIFOUeBO 3a/iadeid, CTOsIIEH Tepen
MHXEHEPAMU U KOHCTPYKTOPAMM.

[Ipn paboTe MEKTPHUUYECKUX MAIIMH HAQTIOIAETCs IO KpaiHell Mepe TpHu BUIa
IITyMOB: MarHUTHBIE; MEXAHUYECKHE; BO3TYILHBIE.

JInt  OCTIDKEHWsI MUHUMM3ALMKA — [IyMa, TNPeIaracTcs — HCIONB30BAHMC
OCCKOHTAKTHOIO JIBUTATENSl TOCTOSIHHOTO TOKA. JIaHHBIE 3MEKTpHYECKUe MAIHbI
00JIaIaroT CIIOCOOHOCTHEO PA0OTATh OSCIITYMHO IPH BRICOKUX CKOPOCTSIX BpartieHys [1].

JIIt  MBrOTORNIEHHST MHIIYKTOPA TPEVIOKEHO IMPUMEHUTH KOJIBLECBOM MArHWT,
VBTOTORJICHHBI W3 MArHUTOIUIACTA.  VICTIONB30BaHME MArHWTOIUIACTA  ITO3BOJBIET
YMEHBIIIMTL 3yOLOBbIE MYJIbCALIMY, BO3HHMKAIOLME B JIBUTATelie, a, CIIEIOBATEIBHO,
YMEHBIINTH YPOBEHB IEKTPOMArHUTHOTO LITyMa, CO3/IABAEMBII AIEKTPOIBHUTATESIEM.

C nenblo MMHUMU3ALMM YPOBHSI BHOpalMii M IyMa B JIAHHOM JIBUTaTesie
JEMITUPYIOTCS  IAPUKOMOIIMITHAKOBBIE OIOpPbI, SIBISFOIIMECS] OCHOBHBIM HCTOYHHUK
MEXaHMYECKOTO LITyMa, JJIs1 3TOT'O IPEYIOKEHO HCTIONB30BAHNE META/UIOPE3VHBL, UMEIOLLIEN
IO CPABHEHHIO C PE3UHOM MOBBIIIEHHBIN CPOK CITY>KOBI, a TAKKE MEHBILIE TIOIBEPKEHHbIN
CTApEHHUIO.

BpesynbTare BbINOMHEHNs JaHHOM paboThI ObLT CIIPOSKTUPOBAH AIEKTPOIBUTATENb,
oOnaIaroIIHit YITy4ILIEHHbIMA BHOpOLLTYMOBBIMU XapaKTEepUCTUKAMU u
MaccorabapUTHBIMU MOKa3aTeSSIMH.

Cnucoxk vH(POPMAIHOHHBIX HCTOYHHKOB

1. A.A. JlyOenckuii becKOHTaKTHBIE JBUTATENIM TIOCTOSHHOTO ToKa. — M.:
Oneprust, 1961.140c.
2. HIIK «Marautsi ¥ cuctemMbdy MarHiTHbIE XapaKTEpUCTUKY MATHUTOILIACTA

[DnextponHbIi pecypc]: OtkpbIThid moctyr: https:/magnet-prof.ru/index php/magnitnyie-
harakteristiki-magnitoplasta.ntml

3. Tsmna, J1.H. HoBble koMrio3uiMoHHbIe MaTepraibL: yueOHoe iocooue/ JLH.
Tsamna, A.M. Munaes, B.A. [ Ipyuaxkun.— Tam6os: I OY BITOTI'TY, 2011.—80c.
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METO/bI KOHTPOJIA T'EOMETPUYECKUX ITAPAMETPOB
MMPOTSKEHHBIX M3IEJIMU CJIOZKHOI'O CEHEHUA

byuayxuu /I.B.
Tomcxuu norumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiit pykosooumens: @éoopos E.M., k.m.H., doyenm omoeneHusl
KoumpoJisi u ouaznocmuxu TITY

[Tpu npou3BoACTBE MNPOTSHKEHHBIX W3JAEIUI, Hampumep, kabenei,
OCHOBHBIM KPUTEPUEM SIBISIETCA UX KAYECTBO, KOTOPOE YJIYYIIAETCSA IIyTEM
COBEPLICHCTBOBAHUS TEXHOJIOTUN KOHTPOJS OCHOBHBIX, KaK JJIEKTPUYECKUX,
TaK ¥ TEOMETPUUECKUX NTapaMeTpoB. KOHTPOIIb TEOMETPUUECKUX ITAPAMETPOB
ITO3BOJISIET CHU3UTH HCHOJIB30BAHHUE CBHIPbS U MATEPHUANIOB. JJIEKTPUUYECKUE
XapaKTEPUCTUKN CBSI3aHBl C T'€OMETPUYECKUMH, CJIEAOBATEIBHO, BBIXOJ 32
JNOMYCKA TEOMETPUYECKUX IIApAMETPOB IIPUBEAET K HW3MEHEHHUIO €TI0
ANEKTPUYECKUX XAPAKTEPUCTUK, YTO HEAOIYCTHMO. Ellle OJHHM yCIOBUEM
ABJIIETCA HEOOXOIUMOCTh H3MEPEHHUs] T€OMETPUUYECKUX XapaKTEPUCTHK B
TEYEHUE TEXHOJIOTUYECKOTO IIpoLiecca.

B Hactosimee BpeMs 0OJbIIOE paclpoOCTpaHEHHWE HOMYyYMIM KaOeau
OTJIMYHOTO OT Kpyrioro cedeHus. OHM 00JalaloT pAIOM MPEUMYIIECTB IO
CPaBHEHHUIO C KaOeJsIMU KpYyTJIoro ceueHus (OHU OyyT MepeunciaeHbl HUXKE),
CBSA3aHHBIE B OCHOBHOM C OKcIulyaranued. Ha 1aHHBIM  MOMEHT
pacnpocTpaHeHbl B OCHOBHOM 3apyOeKHbIE CUCTEMbl KOHTPOs. OHU UMEIOT
P HENOCTaTKOB I POCCHMCKMX MOTpeOUTeNel, TaKuX Kak BbICOKas
CTOMMOCTb U HEYAOBJIETBOPUTEIBHBIE IKCIUTYaTallUOHHBIE XaPAKTEPUCTUKHU.
['maBHOM K€ TPUYMHOM PACCMOTPEHUS JAHHOTO BONPOCA  SBISAETCS
MMPAKTUYECKA TIOJIHOE OTCYTCTBME B JIAHHOW OTPaciv OTEYECTBEHHBIX
MTPOU3BOJIUTEIIEN N3MEPUTEIIBHBIX CUCTEM.

Haubonee wuHTepecHBIMU JJIsi HCCIENOBAaHUS SBIAIOTCS Kabenu
CEKTOPHOMU U TIIIOCKOU (POPMBI.

Bce MeToabl KOHTpouIs ensSTCsl Ha KOHTakTHble U O€CKOHTakTHbIEe. B
[IEPBOM CJIy4ae YyBCTBUTEIBHBIN JIEMEHT UMEET NOBEPXHOCTh, KOTOPOU OH
CONpUKACAETCs C OOBEKTOM M3MEpPEHUs, BO BTOPOM cCllydyae TaKou
noBepxHOcTH HeT. Knaccudukanuss METOAOB H3MEPEHUsI F€OMETPUYECKHUX
pa3MepoB NPEACTABIEHA HA PUCYHKE 1.
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Pucynok 1 — Knaccudukanus MeTo10B U3MEpEHHsI TuaMeTpa

B HacTosAmmii MOMEHT K U3MEPUTEIISIM T€OMETPUUECKHUX MAPAMETPOB
MPOTSKEHHBIX ~ OOBEKTOB  NPEABSBISIOTCS  CIEAYIONIME  OCHOBHBIC
TpeOOBaHMUS:

e OTCyTCTBME MEXAHUYECKOIO KOHTAKTa U3MEPHUTEIIS C U3MEPSEMbIM
U3IEIIUEM;
Bricokast TOUHOCTh U3MEpPEHUS,
B03M0XHOCTB UCTIIOJIB30BaHKS B TCUEHUE TEXHOJIOTHYECKOTO IIPOLIECCa;
YHUBEPCAIBHOCTD;
IIpuemiiemast CTOMMOCT®;
IIpocToTa 3kcrmyaranuu.
becKkOHTaKTHBIE METOABI IIIMPOKO PACIIPOCTPAHEHBI B U3MEPUTEIIBHBIX
TEXHUYECKUX CPENICTBAX, TAK KAK OHH UMEIOT XOPOIIIHE IKCILTyaTallUOHHbIE U
METpPOJIOTUYECKUE XAPAKTEPUCTUKHU. JINs [aHHBIX TUNOB HW3MEPEHUI
HCHOJIB3YIOTCA ITHEBMATUYECKUE, YJIBTPA3BYKOBBIE, ONTUYECKHE U IPYTHE
MepBUYHBIC TIPEOOPA30BATENH, C TIOMOIIBIO KOTOPHIX U3MEPSIEMbIi TapaMeTp
npeoOpa3yeTcsi B COOTBETCTBYIONIYIO (PU3UUYECKYIO BETUUUHY.

B mpousBoacTBE TPOTSKEHHBIX —W3JETUN, HampuMmep, Kadesei
U3MEpUTENbHBIE TMPUOOPHI  OECKOHTAKTHOTO THIA  SIBIISIOTCS — Ooliee
MPEANOYTUTEIBHBIMU, 3a CYET TOTr0, YTO OHHU OOECMEYMBAIOT MAaylo
MOTPEIIHOCTh U3MEpeHUsi (10 CPaBHEHUIO € KOHTAKTHBIMU), HWMEIOT
JIOCTATOYHOE OBICTPOJICUCTBUE, TTO3BOJISAIOIIEE UCIOIb30BaTh UX B TEUCHUE
TEXHOJIOTUYECKOTO TMpOoIllecca W MOIYT HCHOJIb30BaThCS B CHUCTEMAxX
ABTOMATUYECKOTr'O PETYJIUPOBAHUS.

beckoHTaKTHBIE METO 1Bl U3MEPEHHUSI OBIBAIOT MPSIMBIMU U KOCBEHHBIMU.
[Ipu mpsMBIX MeTOJaX U3MeEpSAeMOe 3HAUCHHE CpaBHUBAETCS JHOO C
M3MEPUTEILHOMN IIKAJI0M, TU00 ¢ JUIMHOW BOJIHBI. B KOCBEHHBIX K€ METOJax
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U3MEpPEHUS HCIOJIb3YIOTCS (PYHKIIMOHAIbHBIE 3aBUCHUMOCTH H3MEPSEMOTO
r€OMETPUYECKOr0 MapaMeTpa OT BBIXOJHBIX MapaMeTpoB JAPYTrux OJOKOB
CUCTEMBI, HAIPUMEP, OT BPEMEHU CKAHUPOBAHHUS JTy4OM paboyeil 30HbI I OT
pacnpesiesieHuss MUHUMYMOB U MaKCUMYMOB Ha JU(PPaKIIMOHHON KapTHHE.

CaMbIMH pacpOCTpaHEHHBIMU B KaOEIHHON TEXHUKE SBIISIOTCS
ONTHYECKHE METOIbI U3MepeHus. OHM TaK Ke SIBISI0TCS Hanboiiee
COBPEMEHHBIMH U MEPCIEKTUBHBIMHU JIJIS1 CO3AAHUS U3MEPUTEINS, B IIOJTHOM
Mepe yJIOBJIETBOPAIOIIETO BCEM BbIIIE HA3BAHHBIM TPEOOBAHUSM.

M3 onTuyeckux METOOB MOXHO BBIJACIUTh METOJ H3MEPEHHUS
MOITHOCTH MOTOKA HU3JIYYEHHS, METOJ U3MEPEHUSI CKAHUPOBAHUEM, TEHEBOU
METOJI B KBa3WUIApPAUIETLHOM Iy4Ke, AUPPAKIMOHHBIM METOM JJIsi TOHKUX
O0OBEKTOB M TEHEBOI METO/ U3MEPEHUS B PACXOIALIEMCS ITyUKE.

Ha naHHBIE MOMEHT W3 BCEX BBIIIE TEPEUUCICHHBIX METOJOB B
M3MEPUTEIbHBIX MPUOOPaX UCIOIB3YIOTCS B OCHOBHOM TOJIBKO JIBA: METOJ CO
CKaHUPYIOIIUM Y3JIOM U TEHEBOM METOJ B pacxoasuiemcsa myuke. [lepBbii
METOJI HCIOJB3YyeTCsl B 0oJiee CTapbhlX H3MEPUTENSAX, TOrNa Kak BTOPOU
WCTIONB3YeTCSl B TMPOJABUHYTHIX M COBPEMEHHBIX. B JaHHBIE MOMEHT
CYLLIECTBYET HECKOJIbKO (UPM, 3aHMMAIOUIMXCS CO3JaHUEM JIa3€pPHBIX
MpuOOPOB NJIsi U3MEPEHHUs TuaMeTpa, Hanpumep, ¢pupma Zumbach, Sikora,
NDC Technologies, Cersa MSI.

PaccMoTpuM TEeHEBOM METOJ B pacxoisliemcs mydke. /JaHHbIl MeTox
(PucyHok 2) 3axiro4aeTcsi B TOM, UTO TOUYCYHBIM UCTOYHUK U3TYyUEHUSI CBETUT
HETNOCPEICTBEHHO Ha (DOTONPUEMHYIO JMHEHKY pacXosIuMcs MydykoM. B
JAHHOW cxemMe B OOJIBIIMHCTBE CIy4yaeB HCIIOJIB3YeTCs Ja3ep, TaK Kak
U3ITyYEHUE JTOJDKHO OBITh MPUOIMKEHO K ToueuHOMY. [1i1rocoM qaHHOM cXembl
ABJISIETCSI OTCYTCTBUE ONTHUKU. V-3a MCIOJBb30BaHUS PACXOMASILIETOCs My4yKa
HEBO3MOXKHO MO TE€HU OMNpPENENUTh pa3Mep OOBEKTa, HO, €CIU OTCIEIUTh
nepeMenieHre TeHU 00BEKTa € MOMOIIBIO TAKOTO K€ U3MEPUTEIBLHOr0O KaHaa,
KOTOPBIW BKJIFOYEH MO yriioM 90 rpaaycos.

O6paboTKy CUTHATIOB OTOMPUEMHUKOB U PacyeT UCTUHHOTO AUaMeTpa
00BEKTa BBIMOJIHAET MUKPOKOHTPOJUIEp, BXOIAIIMHA B COCTaB MpuOOpa.
[IpeuMyliecTBOM AaHHOM CXEMbl SIBISETCS TOYHOCTh (AOCTUTAET J0JIer
MHUKpPOHA), KOTOpasi orpaHudeHa AUQPpakiimoHHbIMUA dPdeKkTamu Ha TpaHuUIe
TeHu. C Ipyroil CTOPOHBI, PACXOJALIUICS OTOK NPH MEPEMEIICHUIX B 30HE
KOHTPOJISI BBI3BIBAET U3MEHEHHUE TEHH, IMO3TOMY MPUXOIUTCSA UCIOIb30BaTh
OoJiee CIOXKHBIM MaTEeMAaTHYECKHI anmapar.
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Pucynok 2. Cxema KOHTpOJIsL AMaMeTpa Kabesst TEHEBbIM METOJIOM B PACXOAIIEMCS
ITy4Ke

Cxema paccMaTpuBaeMoro JABYXKOOPAMHATHOTO U3MEPUTEIIS MTOKa3aHa
Ha Pucynke 2. [Ipubop coaepxut nBa U3MEPUTEIbHBIX, KaHalla OCH KOTOPBIX
X ¥ Y B3aUMHO IIEPIIECHAUKYJIAPHBI.

B kaxzmom kaHalsie yiazep CO34aeT PACXOASAIIMKCSI CBETOBOM IIOTOK, a
MHOTORJIEMEHTHBIN JHHEHHBIH (DOTOMPUEMHHUK H3MEpseT pa3Mep TCHHU.
OOBEKT KOHTPOJS, HAXOASAIIMICS B paboueld 30HE, OCBEIIACTCS JBYMS
JazepamMu U o0pasyer JIBe TeHU, KOTOPhIC OTpakaroTcs Ha (hOTONMPHEMHHUKAX.

JlagpHeHIIUM dTamoM pabdoOT CTaHeT CO3JaHue YHHUBEPCAIHHOTO
W3MEpPUTENS TMPOTHKEHHBIX W3IEIUNA CIIOKHOTO CEUYEHUsS Ha OCHOBE
PacCMOTPEHHOIO METO/IA.

Cnucoxk nHPpOPMALMOHHBIX HCTOYHHUKOB

1. Caaksn A.E. TexHudeckuil KOHTPOJb TMPOU3BOJICTBA KabeneH,
NPOBOJOB WU IIHYPOB C PE3MHOBOM M IIOJUXJIOPBUHHUIOBOW H3OJIALUEH
yuebHoe nocobue / A. E. Caaksin. — M. ; JI. : I'ocaneprouszaart, 1957. — 239
c. : 1. — bubmmorp.: c. 240.

2. Csenaposckuii A. P. KoHTposb TEXHOJOTHUYECKHX MapamMeTpoOB
Mpoliecca U3roToBiieHUs KabenpHbIX m3aenuii / A. P. Cenaposckuit; Tpymbl
Poccuiickoii HayuyHO — TexHMueckor koHpepeniun "Hogeiie TeXHOI0THN
B nipudopoctpoenun". Y. 2. — Tomck, U3n-Bo TITY, 1997. — 68 — 71 c.
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3. Fedorov E. M. , Koba A. A. Three-axis laser method for measuring
the diameter of cylindrical objects // 2016 Dynamics of Systems, Mechanisms
and Machines, Dynamics 2016, Omsk, November 15-17, 2016. - New York:
IEEE, 2017 - p. 1-4

4. [MemikoB U.b. MupoBbIe TEHACHIIUH pa3BUTHS KaOEIbHON TeXHHUKH //
XKypnan kabenu u mpoBoga. — 2002, — Ne 3. — C. 15 -109.

5. CBengpoBckuit  A.P. u ap. Oneir pa3paboTku yCTpOHCTBa
OCCKOHTAaKTHOTO  W3MEPEHMs  JAuaMeTpa  KaOelbHbIX  u3fgenuit  //
OnekrporexHuka. — 1991.- Ne 3. —c. 26

6. OcHOBbl KaOeNnbHOW TEXHHMKH : ydeOHoe mocobue / Ilom pen.
B.A.IlpuBeseHnueBa. — 2-e usl., nepepad. u gon. — M. : Dueprusg, 1975. —
472 c. JIp. nznanue: OCHOBBI KaOeIbHON TEXHHUKHU : yueOHOoe mocodue / ITox
pen. B.A.IlpusesenueBa. — M. : Dueprus, 1967. — 464 c. — 1p.09«k.

7. Kabenu u mpoBoja : YueOHoe nocobue aiist TeXHukymoB. — M. ; JL.
: Oueprus, 1959-.T. 3: [IpousBoacTBo kabesei U MPOBOJIOB C MJIACTMACCOBOM
Y PE3NHOBOI U30JIALIMEH, 0OOMOTOUYHBIX MPOBOJOB C YMAJIEBOUN U BOJIOKHUCTOM
m3onsiuuent / H. . Benopyccos, I1. M. I'mynymkun, M. B. KoncTanTHHOB 1
ap. ; [lox pen. H. 1. benopyccosa, B. A. IlpusesennieBa. — 1964, — 470 c. :
ni. — bubmmorp.: ¢. 469-470.

8. Anukeenko, Bimagumup MuxaitnoBud. OCHOBBI KaO€IbHONH TEXHUKHU
: yueOHoe nocodue: B 2 4. / B. M. Anukeenko ; TOMCKUN TOJUTEXHUUCCKUN
yauBepcuteT. — Tomck: Usa-so TIIY, 2005-. — (Yuebnuku Tomckoro
noiurexHuyeckoro ynuBepcutera).U. 1. — 2005, — 126 c. : un. —
bubnuorp.: c. 124.

9. Anukeenko, Bimagumup MuxaitnoBud. OCHOBBI KaOEIbHONH TEXHHUKHU
: yueOHoe nocobue: B 2 4. / B. M. Anukeenko ; TOMCKUN OJUTEXHUUECKUN
yHuBepcuter. — Tomck: M3a-Bo TIIY, 2005-. — (YueOnuku Tomckoro
MOJIMTEXHUYeCKOoTo yHmBepcutera). Y. 2. — 2005. — 167 c. : wn —
bubmuorp.: c. 164.

10.2mekTpon30nsaIMoHHas U KaOeabHas TeXHUKa. MeTo bl NCIIBITAaHUS
3JIEKTPOTEXHUYECCKUX MAaTePHAIOB M M3C/Hi : [cOopHUK cTatel | / UpkyTckuit
nonutexanueckuit tHCTUTYT (UplI); nox pen. FO. T. IlnuckanoBckoro. —
Upkyrck : b. u., 1975. — 214 c. : uin. — bubnuorp. B koHIle cT. 11T,

11.Kwmxaes, C. A. UaTemIeKTyaabHble CUCTEMBI M3MEPECHHS B TIPOIIECCE
AKCTpy3uu B KabenpHOU mpombiniuieHHOCTH / C. A. Kmxkaes // [Ipubopsl u
CUCTEMBI. YTIpaBJI€HHE, KOHTPOJIb, TUAarHOCTUKA | KypHai. — M., 2004. — No
7. — C. 52-54. — (M3mepenusi, kKoHTposb, nuarHoctuka) . — ISSN 0032-
8154. — bubnuorp.: 5 Ha3B.

12.Kabenu u mpoBoaa : YuebHoe mocobue /st TeXHUKyMoB. — M. ; JI.
: Oueprus, 1959-T. 3: IIpous3BoaCcTBO Kabeel 1 MPOBOJOB € IIACTMACCOBOM
Y pEe3UHOBOM M30JISIIIMENH, 0OMOTOYHBIX TIPOBOJIOB C IMAJIIEBOU 1 BOJIOKHUCTOMN
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u3ojsinuert / H. . benopyccos, [1. M. I'nynymikun, M. B. KoncTaHTHHOB 1
np. ; lox pen. H. U. benopyccosa, B. A. IlpuBesennera. — 1964. — 470 c. :
1. — bubmmorp.: c. 469-470.

13.IlerpoB,  Anekcanap  BacunbeBuu. MeToapl  UCHOBITAHUI
AIIEKTPUYECKON M30JIALNY : IPAKTUKYM IO Kypcy : ydeOHoe mocodue / A. B.
Iletpos ; Tomckuii monutexHudeckni yausepcurer. — Tomck | U3a-so TIIY,
2005. — 121 c. : mn. — (YueOHmku TOMCKOro IOIUTEXHUYCCKOTO
yHUBepcuTeTa) . — bubmmorpadus B KOHIE I1aB.
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IBOIIOLUA MUKPOCTPYKTYPbl 1 MEXAHWYECKHUX CBOICTB
OKCH/IHOU KEPAMUKMU ITPU ITOBEPXHOCTHOUM OBPABOTKE
IOTOKAMMU 3APSKEHHBIX YACTULL

bym A. B.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwui pykosooumens: I vineasos C.A., 0.m.H., 8edyuuti Hayurbiti compyoruk TTHUJT
Sl TTTY

[lon BozmeiicTBHEM MOIIHOM HOHHOM OOJydEHHMH Marepuiail TOBEpracres
O/THOBPEMEHHO ~ KOMIUIGKCHOMY — Pa/IAllOHHOMY, MEXaHM4YeCKOMY, TEIUIOBOMY U
XUMUYECKOMY BO3IIEHCTBISIM. BerenicrBie 31oro noBepXHOCTHBIE M IPUTIOBEPXHOCTHBIE
CJIOU MaTteprasia MOTYT HCTIBITHIBATH CHIELIM(PUUECKYHO CTPYKTYPHO (ha30BYIO TIEPECTPOUKY
Y TIPUOOPETATH HOBbIE HEOOBIUHBIE (DM3UKO-XUMHUYUECKHE CBOMCTBA.

Tpanchopmaiist  CTpyKTYpHO-(pa30BOIO  COCTOSHUSL TPUIIOBEPXHOCTHBIX CJIOEB
MaTepuaia NPy TaKOM OOTy4eHHH OOYCJIOBIIEHO NPOTEKAHHEM B HEM LIEJIOro psja
niporieccoB. OCHOBHBIMH W3 HHX SIRTISIFOTCS: B3aMMOJICHCTBIE IMITTAHTUPOBAHHBIX YaCTHUIIC
KOMITOHEHTaMH O0JTy4aeMOT0 MaTeprasia, UMITYJTCHBIN HArPEB MPUTIOBEPXHOCTHBIX CIIOCB
o0paslia BIUIOTh JIO TEMIIEpaTyphl IUIABICHUS M TOCIEAYIONAs UX KPUCTALIA3ALMS,
MOSBICHWE B TENaX MOIIHOM BOJHBI TEPMHUYECKUX HANPSDKEHHH, YCKOpPEHHE
1 y3MOHHOrO MaccoriepeHoca.

B ocHoBHOM 00BEM HCCIIEIOBAHMIA 110 JIEHCTBHIO MOIIHBIX HOHHBIX ITyYKOB Ha
Matepualibl BHITIONHEH Ha METAUIAX M CIUIABAX, TAKAM 0OPa30M, MUITICHSIMU B JTAHHBIX
CIyyasX SIBISIEOTCS  METAUIMYECKME Marepuaibl.  BcrienctBue 4ero  mpoLecchl,
TPOTEKAOIIME B TPHUIIOBEPXHOCTHBIX OOJACTSIX KEPAMUKH TIPU TaKOM BHJIE 00pabOTKH,
TIPaKTUYECKN HE M3YUYCHBL.

Lenbto JaHHOM pabOoTHI SIBIISETCS KICCIIEOBAHME TIPOIIECCOB TIOBEPXHOCTHOM
MOM(HUKAIN KOMIIO3UIIIOHHON KEepaMMKH Ha OCHOBE JMOKCHAA IMPKOHUS TIpU
00pabOTKe MHTEHCUBHBIMY ITOTOKAMH MOHOB.

3aziayeil Ha JAaHHOM 3Tarle BIBSIETCA U3YUEHHE JIMTEPATYPBI 10 TEME AMCCEPTALIIH, &
TAKOKe IJTAHUPOBAHME Y OPTaHM3aALYS TPOOOTIOATOTOBKH.

Bb11 npoBeieH psijT SKCIIEPUMEHTOB, B XOJIE KOTOPBIX 00Pa3IIbI POIILTH 3Tarl
(hopMOBaHs1, TIOJTMPOBAHMS M CTICKAHHSL.

Cnncoxk nHPOPMALHOHHBIX HCTOYHHKOB

1. C.A. I'bmrazos, NLI1. Bacuibe, A.I1 Cypxwukos, T.C. @panrysbsiH, A.B.
UepHsckuid, KypHai Texarndeckon (rsuku, 2015, tom 85, Bbim. 1, €. 132-137

2. Pemues I'.E., Momvidmkar st MaTeprasioB ¢ MCTIONB30BaHHEM MOIITHBIX
VIOHHBIX ITyYKOB.
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MOIEJINPOBAHUE TEYEHUSA JKNJIKOCTH B TYIIMKOBBIX
KAIIMJUIAPAX

Bacunvesa K. A.
Tomckuu norumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiii pykosooumens: Jlobanosa U. C., k.m.H., cm. npenodagamers
omoeneHuss KOHmpoas u ouacHocmuxu TI1Y

KanunnapHslii MeTOA HEpa3pyLIAIOUIET0 KOHTPOJS NPUMEHSETCS IS
OOHapyX EHUSI TOBEPXHOCTHBIX M CKBO3HBIX HECIUIOIIHOCTEW B U3JEIUSIX U3
TOOBIX HEMOPUCTHIX TBEPIBIX MATEPHAIIOB, I ACPEKTOB C PACKPHITHEM
MeHee | MKM.

Ero orpoMHbIM NmpeuMyIecTBOM Jjisi KOHTPOJsE OOBEKTOB SBIISIETCS
CIIOCOOHOCTB HE TOJIBKO OOHAPYX UTh U UACHTU(PUIUPOBATH A€PEKTHI, HO U TI0
X PpAaCMoJIOKEHUI0, (opMe, MPOTIKEHHOCTH U OPUEHTALMHU TMOJYYUTh
MOJHYI0 MH(POPMAITUIO KaK O MPUYMHAX BO3HUKHOBEHUSI OBPEXKACHUS, TaK U
0 XapaxkTepe 00beKTa.

[TonocTu peanbHBIX TPEILIMH, Yallle BCErO SIBISIONIUXCS TYNUKOBBIMU,
UMeT (QopMy Y3KOro KIHWHA, BEpIIMHA KOTOpPOTo oOparieHa BHYTPb
Marepuana. [lonaB B Taky TpeUIMHY, TPOHUKAOIIAS KUJIKOCTh CMAauyUBaEeT
€€ MOJIOCTh M MPOJOJDKAET MPOHUKATh BHYTPh HEE N1a)Ke IOCJE IMOJHOTO
yIQJICHUS C TIOBEPXHOCTH 00BbEeKTa KOHTPOJIS. [1]

beimn  u3yueHbl  ypaBHEHWs,  TO3BOJISIONIME  MPOU3BOAUTH
MOJICJTUPOBAaHUE TMPOIIECCOB BIUTHIBAHUS C YYETOM M3MEHEHHUS BCeX
MapamMeTpoB 3a7auu. [S]

% 4 Zlmhl 80 b 200, (O =0 )ho—- U hq
= 1 cos( o)
Tk 2+ 1( + 5 - -
- 00 h)DD 0o< oo Oh O h (hg=h4)
1
1
+ J000(0) =0
OO0=-0 _ -0-0% 00,
00 :

rjae [ | — JDaBJICHUE CKaToro rasa,

] —Macca BeuiecTna,

] — koadpurrent nuddysumu,

| — IJIOTHOCTH BEIIECTBA,

- paguyc kanwuispa,

[ ]- BpeMs, X HanpaBJICHUE IIEPEHOCA MACCHIL.

JIJ1s1 BBITIOJTHEHUSI TOCTABJICHHOM 3aJ]a4d MOJAECIUPOBAHHUE TPOBOIUIIOCH
B nnporpamme «Kanumisip». B kauecTBe maTepuana Ob110 BEHIOpaHO CTEKII0. B
Ka4eCTBE JKUIAKOCTEU MPUMEHSIIN U3OIPOINUIOBBIN CITUPT U BOAY.
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Jljig moATBEPKIEHUST MAaTEMATUYECKOM MOJIETN U pabOTOCIIOCOOHOCTH
nporpaMMsbl ObLT IPOBEJEH 3KCHEPUMEHT. /[l mpoBeneHus SKCIepUMEHTa
ObUIM B3ATHI CTEKJISHHBIC KaNmWUISpHbIE TpyOOouku pasmepamu 900 Mk,
COOTBETCTBEHHO. Ha HUX HaHOCMIMCh Aenenus ¢ marom 10 Mm.

OKCNEpUMEHTAIbHBIE 3HAYEHHS] W PE3yNbTaTbl MOJEIUPOBAHMUS
OTJIMYAIOTCA. DTO MOXKHO OOBACHHTH T€M 4TO: 1) paboyas MOBEPXHOCTH
CTEKJIa IUIACTHHBI HEJOCTATOYHO OblIa 00€3KUpPEHA, YTO MPENSATCTBOBAJIA
MIPOHUKHOBEHUIO JKUJKOCTH; 2) pa3Mep KaIulM >KUJIKOCTA MOT OBITh HE BCEra
OJIMHAKOB; 3) BO3MOXHO, YTO TPOTpaMMBbl HE YUUTHIBAET BCE (PaKTOPHI,
KOTOPBIE MOTYT BO3HUKHYTb IIPU IIPOBEICHUU KCIIEPUMEHTA.

Cnucok uHpOPMAIMOHHBIX HCTOYHUKOB

1. Kanuawmuenko, H.I1. KanumnspHelii KOHTpOJb: ydyeOHOE MocoOue
JUIS IOATOTOBKM crieruanuctoB 1, 2 u 3 yposus / H.II. Kanuauuenko, A.H.
Kanunanuenko; ToMckunii moauTexHuueckuii ynuepcureT. — Tomck: M3n-Bo
Tomckoro noMTexHu4ecKoro ynusepeurera, 2010. — 292 c.

2. TOCT P HCO 3452-2-2009. KoHTpoap Hepa3pyIIarOIIHii.
[Iponukarommii koHTpoJib. Yacte 2. McnbiTanus mneHeTpaHnToB.— MoOCKBa:
Crangaptundopm, 2010. — 26 ¢

3. G. Cavaccini, V. Pianese, S. lacono, A. Jannelli, and R. Fazio.
Onedimensionalmath-ematical and numerical modeling of liquid dynamics in
a horizontal capillary. J. Comput. Meth. Sci. Eng., 9:3-16, 2009.

4. TIpoxopenko [LI1., Muryn H.I1. BBenenue B Teopuio KamUIpHOTO
KoHTpoJsi. — Mu.: Hayka u Texnuka, 1988. — 207 c.

5. bexman, U. H. Bricinas matemaTuka: MaTeMaTHYECKUW ammapar
mubdys3un. — M. : UsparensctBo FOpaiit, 2017. — 459 c.

6. M. Hultmark, J.M. Aristoff, and H. A. Stone. The influence of the
gas phase on liquid imbibition in capillary tubes. J. Fluid Mech., 678:600-606,
2011.

7. S. Deutsch. A preliminary study of the fluid mechanics of liquid
penetrant testing. J. Res. Natl. Bur. Stand., 84:287-292, 1979.

8. TOCT 18442-80. Kontpons Hepazpymatomuii. Kanuinspaeie
MeTtoasl. O6mmue TpeboBanus. — MockBa: M3marenscTBo cTanaapTos, 1981, —
16 c.

26



NCAIENOBAHUE BJIMAHUA DOKCTPEMAJIBHBIX TEMIIEPATYP HA
PABOTY JATYUKOB YIVIOBOI'O IIEPEMEIIEHUA

Bopooves A.B.
Tomckuii nonumexnudeckuii ynugepcumem, 2. Tomck

Hayunwiii pykosooumens.: @éoopos E.M. k.m.H., doyenm omoeieHus.
Koumpos u ouasnocmuxu TITY

OnHuM U3 BaXKHEHITMX KOMIIOHEHTOB JTF000H M3MEpPUTEIbHONU CUCTEMBI
SBJISIIOTCSL  MEPBUYHBIC JATYMKKA TMPEeoOpa3oBaTeNM, OCYLIESCTBIISIIOIINE
MepBUYHOE TpeoOpa3oBaHWe U3MEpsIieMOr (PHU3WYECKON BENWYUHBI B
UH(GOPMAITMOHHBINA CUTHAI.

Temoil Moel MarucTepckol auccepTaluy sBIsSETCS pa3paboTka
CUCTEMBbl aBTOMATHUYECKON KOPPEKIIMM MOMEHTA COMNPOTHBIICHUS HAa Bally
ANEKTPOABUTATENS, U JATUYMK YTJIOBOIO IMEPEMEIICHUS B JAHHOM CHUCTEME
SABJISIETCA OJHUM U3 KIIFOUEBBIX KOMIIOHEHTOB

Kak npaBuiio, napameTpsl 3MEPUTEIBHBIX IPEOOPA30BATENECH, a TAKKE
IPaHUYHBIE YCIIOBUS UX pa00OTOCIIOCOOHOCTH YKA3bIBAIOTCS MIPOU3BOIUTEIIEM
B JIOKYMEHTAI[MU Ha MTPeoOpa3oBaTelb.

Opnako Juisi JaHHOM CHUCTEMBI NPOrpaMMON pabOT MperycMOTpeHa
Takke pabota 3a  MpeAelaMH  CTaHAAPTHOTO  IPOMBIILIEHHOTO
(Industrial/Military) nuama3ona TemriiepaTyp, TakuM oOpa3oM HE0OXO0JIUMO
IIPOBECTH TECTUPOBAHUE OTOOPAHHBIX JATYUKOB YIJIOBOTO MEpPEMEIICHUsI Ha
COOTBETCTBHE TMPEIbSIBICHHBIM TPEOOBAHHUSIM B YCJIOBHUSX BO3JCUCTBUS
AKCTpEMabHBIX TEMIIEPATYP.

Jlnst rectupoBaHus ObUIA OTOOPaHBI JATYUKU:

1. AS5048a
2. LPD3806-600

B cocraBe noknaga OyayT mpeAcCTaBi€Hbl pe3yJbTaThl UCCIEAOBAHUM
W3MEHEHHS TlapaMeTpOB U BO3JCUCTBUS M3MEHEHHUSI TEMIIepaTtyp Ha
METPOJIOTUYECKUE CBOMCTBA JATYMKOB YIJIOBOTO TIEPEMEIICHUS.

Cnncoxk MH(POPMAIHOHHBIX HCTOYHUKOB

1. ®poso JI. b. U3mepenuekpytsero MoMeHTa. M., « DHeprus»,
1987, 120 c. c u.

2. l'anonos B.JI., T'ypunoBA.C., [dyanuk B.B. HW3mepenue
KPYTSAIIEro MOMEHTa Ha Bpariaromuxcs Banax // Bectauk AT TY. - 2012. Ne 1.
- Beim.2.
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TEXHUYECKAA TUAT'HOCTHKA 3YBO®PE3EPHOI
TEXHOJIOI'MYECKOU CUCTEMBI 110 TMAT'HOCTUYECKUM
IPUBHAKAM OTKJIOHEHUMI ITPO®IIS 3YBBEB 3YBYATBIX KOJIEC

T'umazemounoe A.U.
Habepesicrowenrumcrut uncmumym (puman) Kazarnckoeo (1lpusomicckoeo)
ghedepamvtoeo yrusepcumema, 2.Habepedicroie Yenrvl

Hayunwui pykosooumens: Caghapos /1. T, k.m.H., doyerm Kagheopbl Mamepuaos,
mexnonoeuti u kavecmsa H9U K(I) DY

[lenbto TPOBE/ICHUS TEXHUYECKOW JMATHOCTUKY CTAHOYHBIX CHCTEM SIBIBICTCS
MHCTPYMEHTATBHBIN cOOp MH(POpMALIMK O PazIYHbIX €€ TIOKazaTessiX Ay YCTaHOBIICHUS
COOTBETCTBUSI €€ Y3JIOB TMACTIOPTHBIM JJaHHBIM. Kak MpaBuiio TeXHUYecKast JMarHOCTHKA
BBITIOJHSIETCS 10 TpadKkaM OCMOTPOB 00opyzioBaHust. 110 pesysbratam JMarHOCTUKU
BBITIOJHSIETCS.  TEXHUMYECKOE  OOCHY)KMBaHWE  OOOpYJIOBaHMS ~ —  3aMEHa
OBICTPOM3HAIIMBAEMbIX YacTeld OOOpYJIOBaHMs, CPSIHUN WM  KalWTAILHBIA PEMOHT
o0opynoBaHys. TakuM 00pa3oM, MPOLIETYPhl TEXHIYECKON JTMArHOCTUKU HAMPSMYIO HE
CBSI3aHBI C ITMKJIOM YITyUIICHHS KaUeCTBA PO TYKI M.

[penyiaraetcsi cxema BCTpauBaHUS MPOLIETYP TEXHUYECKON JMATHOCTUKH Y3JIOB
CTaHOYHOTO OOOpYZIOBAaHMSI B IIMKJI HEMPEPHIBHOIO YITydllleHWs] KadecTBa. (Cxema
peam30BaHa Ha TPUMEPE WBTOTORICHHS IIWIMHIPUYECKHX 3yOdarbIXx KoJjieC TI0
JIMArHOCTHYECKUM ToKazaressiM [1] morpertrocteit mpoduieli OOKOBBIX TIOBEPXHOCTEH
3yObeB 1iecTepeH. [ IpeiaraeMbIii IKIT YITyHITICHVS] YHHBEPCATICH 1 TIPIMEHNM K JTFOOBIM
oreparysiM, B TOM YHCIIC OTeparFsiM 3y0000pabOTKHL.

CxeMa aHajM3a U3MEPCHHBIX MMOJTYYEHHBIX JaHHBIX COCTOUT M3 HECKOJIbKUX IIaroB
— OLECHKM TIOKa3aresied  OTHOCWTENIBHO — TPENCNbHBIX — 3HAYCHWM, BBIIBICHHEC
TEXHOJIOTWYECKON CTPYKTYpbI TIOTPEIHOCTEN TPOGWIs M OKCIIEPTHOTO — AHAIH3A
nipodusorpammipoduist. KaxiplifiaraHami3a1aHHbIXTTON PETHOCTENTIOCTIEIOBATELHO
MPUBOMIUT K HAXOXKIICHUFO HECOOTBETCTBHI M HETATHBHBIX (DAKTOPOB TEXHOJIOTMIECKOTO
nporiecca. Y crpaneHre (pakTopoB BEZIET K YMEHBITICHUIO BETMUMHBI TIOTPEIITHOCTEH U KaK
CJIEICTBUE YJTyUILICHUIO KayecTBa M3TOTOBMICHMS ILECTEpeH. AHATM3 T€OMETPUUECKHX
MapamMeTpoB MPOUIIONpaMM BBIIRIISIET HAUOOIIEE BEPOSITHBIE ICHCTBYIOIIIHE HEraTUBHbIC
TEXHOJIOTUYeCKHe (PAKTOpBbI, MPUBOJISAIIHE K OTKIOHSHUSM MPOQUIIS OT HOMUHATILHOTO
noniokeHrs. [ IperMyITiecTBOM CXeMbI  YITydIlIeHHsT KadecTBa SIBIBIETCSl €€ BBICOKAs
3(EeKTUBHOCTD M PE3YIIETATUBHOCT.

Cnucok uH(pOPMAMOHHBIX HCTOYHUKOB

1. Cadapon JI.T., KormparmioB A.I'., XaduzoB 1.1., Haceioymmm M.X. Meton
JIMArHOCTVPOBAaHMSI  CTAHOYHBIX CHCTEM II0  3aMepaM  TOKazaresie  TOYHOCTU
msrorapmBaeMbIx aetaneii/ (MHTK «MIMTOM-2017»). Y. 1.— Kazanp, 2017 ¢. 308-311
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VJAbTPA3BYKOBOM JE®EKTOCKOII IEJEHT-115

I'opkogenko E.IO., Cynuc E.IL
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwui pykosooumens: Jlobanoea U.C., k.m.H. omoeneHus KOoHmpois u
ouaznocmuku, TITY

OguuM W3 M3BECTHEHIIMX W I[IUPOKO HCHOJb3yEeMbIX METO/OB
HEpa3pyIlIAIoIEro  KOHTPOJIS  SIBISIETCA  YJIBTPAa3BYKOBOM  METO/I.
VYabstpazsykoBoit nedexrockon [NEJIEHI-115 npeaHaznaueH Jjisi KOHTPOJIA
OPOAYKIMKM HAa Hamuuue Je(PeKTOB TUIa HAPYIICHHUS CIUIOIIHOCTH U
OJIHOPOJAHOCTH MATEPUAJIOB TOTOBBIX HW3/IENIUI, CBAPHBIX COCAWHEHUM, IJIS
U3MEpPEHUs TJIYyOMHBI M KOOpJWHAT 3ajieraHusi AeGEeKTOB U HU3MEPEHUS
TOJIIMHBI KOHTPOIUPYEMBIX u3aenuid. [Ipubop ocHaIleH IIBETHBIM JAUCILIEEM
C ynoOHOMW BO3MOXKHOCTBIO TOBOPOTa H300pOXEHUS U  BBICOKOH
paspemaroneil CocoOHOCThIO, KaJeHAApEM, YacaMu.

['maBHOM 0COOEHHOCTHIO MpUOOpa ABISAIOTCS HeOombIoi Bec (0,8 Kr) u
rabaputsl, uyto aenaetr [IEJIEHI'-115 ynoOHBIM 115 KOMaHIUPOBOK M IS
paboThI B OTpaHUYEHHOM TIpocTpaHcTBe. Ha ceromHsmnmii 1eHb 3T0 OAUH U3
CaMbIX KOMIAKTHBIX MPUOOPOB Ha pPOCCUUCKOM pbiHKE. [{eHoBo# nuamnason
nanHoro npudopa: 135 000 — 155 000 py6.

Hnst sddextuBHOCTH W (PYHKIIMOHATIBHOCTH HMMEETCS  OOJIBIION
auama3oH temmneparyp: ot -10 mo +50°C, a paboune yactoTsl mpubdopa—1,8;
2,5; 5; 10 MI'1, xorza KaKk quama3oH KOHTPOJIS (TI0 CTajIM) COCTABISAET OT 2 70
1500 MM. DneKTprUYecKoe MUTAHUE MOXKET ObITh pa3au4HbIM. B 3aBUCHUMOCTH
OT CUTYaIluH, YCTPOUCTBO MOXKET MUTATHCA OT CETU MEPEMEHHOTO TOKA WM
xe oT akkymymnstopa. Jo 11 wyacoB HenpepbiBHOW paOoThl. Bpewms
yCTaHOBJIEHHS pabouero pexuma nedexrockomna, He 6onee 1 muH. CpenHuii
cpok ciyx0b1 He MeHee 10 seT. CpenHsis HapaOOTKa Ha O0TKa3 AeeKTocKona
coctasiisgeT He meHee 12000 u.

Cnmcox MH(POPMALHOHHBIX HCTOYHUKOB

1. PykoBonctBo 1o skcmryarauuu  JIMBE.415119.024  PO:
Hedexrockon yapTpasBykoBoit «Ilexenr-115» (V/[2-115), 2009.

2. I'EOHAT [OnexTtpoHHBI pecypc]. - peXdM JocTyna:
https://www.geo-ndt.ru/pribor-206-yltrazvykovoi-defektoskop-peleng-
115.htm. 02.10.2019.
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KOHTPOJIb COAEPKAHUA BPEJHBIX I'”A300BPA3HBIX BEILIECTB B
IMPOM3BOJACTBEHHBIX ITPOLECCAX

T'ononoenxo A.C.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwuipykosooumens: I anvyesa O.B., K.m.H., 00yeHm omoeneHus KOHmpoJsiu
ouacHocmuku T11Y

Kak m3BecTHO, B mporiecce TiepepaboTKi HePTEpOIyKTOB BO3HUKAET BhIJICIICHHE
BPEIHBIX BEILIECTB, [IOITOMY AKTYTBHBIM BOIPOCOM SIBIISIETCSI KOHTPOJIb MX COZIEPYKAHMS B
TIPOM3BOJ/ICTBEHHBIX TTOMEIICHIsIX [1-2].

JIit  3TMX  1ened  MCTIONB3YROT — CPENICTBA, TaKMe Kak —aBTOMATUYECKUE

ra30aHaIM3aTOPbI, FA30CUTHATH3ATOPb], HEABTOMATH3UPOBAHHBIE TPUOOPHI, & TAKKE JPYTHe
CpelICTBAa KOHTPOJISI MApOBO3IYIIHBIX CMECEM M Ta30BOM Cpelipl (HApUMEpP, py4HbIE
AKCIIPECCHBICTA300IPEIETUTEIH).
[ pyHIMIT IEHCTBIS CUTHATIM3ATOPOB — TEPMOXUMHUYIECKHIA, OCHOBAH Ha TEIIOBOM A(pdexTe
XUMIYECKOM PEaKIIMH OKHICIICHIIS TOPIOYMX Ta30B U MApOB M MX CMECel Ha KaTATUTUYECKU
AKTUBHOM YyBCTBUTEJIBHOM MIEMEHTE U MPEe0Opaz0BaHN TEMITEPATYPhl YyBCTBUTEIILHOIO
UIEMEHTA B JIEKTPUYECKAN CUTHAL.

Ha ceronusiimmii ieHp, aKTyabHO IPUMEHEHHUE MHOTOKAHATIBHBIX CHUTHAUTM3ATOPOB
COCTOSIIIIMX M3 ONHOTO Orioka ruranus U curHamzaiyu (bIIC), koTopble UMEIOT MSTh
AEKTPUYECKU HE CBSI3aHHBIX MEKITY COOOM KAHAIOB, U TISITH JATYMKOB: C KOHBEKLIIOHHOM
niofiaueii  KoHTpormpyemoid cperbl (JITX-127) wim ¢ NpUHYAMTEIBHOM Tofadei
KoHTposmpyemoi cpertbl (] TX-128), uTo 1o3BoIISIeT OCYITIECTRISITHOOIICCIITMPOKHIA CIIEKTP
KOHTPOJISL.

Taroke MOTyT IPUMEHSTHCS OTHOKAHATTBHBIE CUTHATH3ATOPBI, COCTOSIILIVE M3 OTHOTO
OJI0Ka MUTAHKS U CUTHATBAIMK (070K Y) M OITHOTO M3 TMPUBEICHHBIX JATUMKOB, YTO
OIPaHNYMBACT CTIEKTP €70 HAMPABICHHOCTH [MPUMEHEHUSL.

B pesynbrare TpoBEICHHBIX HSKCIIEPHMEHTOB TOATBEPKICHA PHEKTUBHOCTH
UCTIONB30BaHMsl OTHOKAHATHHOTO razoaHamiaropa «I’AHK — 4» B cuicreMe KOHTpOIs
COJIepyKaHMs! BPETHBIX Ta3000pa3HbIX BermecTB «L L.

Cnucoxk nHPOPMAITHOHHBIX HICTOYHHKOB

1. AxmetoB C.A. TexHomnorus riryOoKoi repepaboTky HedhTH 1 ra3a; YdeOHoe
niocooue 151 By30B.— Y (ha: I 'miem, 2002.—672¢.

2. ManmHbI v anmapats! XumMu4aeckux rmporBozcTs. M.B. lamanckuiin qp—J1.
Manmnoctpoenue, Jlennarp. otienenne, 1982.— 381 .
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PACYET TH/IPOJIOT MYECKUX XAPAKTEPHCTHK BOJOTOKAIIPU
KOPOTKOM PSIIEHABJTIOJIEHUIA

I'nywenkoA.C.

Casmmo-LLhwerckuti hunuan Cubupckuti ghedeparvHviil yHUsepCcumen,
2. Caarnozopck

Hayunwui pykosooumens: 3amees B.b., k.m.n., ooyenm xagheopwr I'TC u I'M

e HacTosel padoThl — MOMyYEHHE TUIPOTIOTMHUECKUX XapaKTEPUCTUK PyUbst
UYepeMyXO0Bblii, HA KOTOPOM MpeAnonaractesl BozeaeHne MUKpol DC JIepHBaLIOHHOTO
Tuna. 111 BbINONHEH st BOAHO-3HepreTreckux pacueroB I IC mo0oro Tvmna HeoOXOAMMO
VIMETB PSII THAPOJIOTHYECKUX XAPAKTEPUCTUK BOIOTOKA TAKUX KAK: CTOK, PacXofl, CKOPOCTb
TeueHust. Ha pyube UepeMyxoBbIi peryisipHbIe THIPOMETPHUUECKUE HAOTFONICHVST paHee He
MPOBOIWIINCh, TIO3TOMY THWAPOJIOTMYECKUE JIAHHBIE, HEOOXOAUMBIE JUISi  BOIHO-
sHepreTrdeckux pacdeToB MUKPOl DC «HepeMyXOBbli JIOD» OTCYTCTBYIOT. i1 M3MepeHus
TUIPOJIOTMYECKHX XapAKTEPUCTHIK Pydbsi UepeMyxoBblil B cTBOpE npoektrpyemon [ 9C
ObUI OpraHM30BaH M3MEPUTENIBHBI CTBOP MPSMOYIOJIBHOTO TONEPEYHOIO CEUCHUSL.
N3mepenne ckopoCTH MOTOKA MPOBOIMIIOCH TIOBEPEHHOM THIPOMETPUYECKON BEPTYILKON
['P-100. PeryrmsipHble exenHeBHbIC HAOMFOCHHS TIPOBOIIITHCH B TeUEHHE 3-X MECSILIEB
(toHb — aBrycr). Ha 6a3e Takoro KopoTkoro psizia HaOMoIeHN BOTHO-SHEPTETHUECKHE
pacyersl MUKpol DC «HepeMyXOBbIil JIOD» C TPHEMIIEMO TOYHOCTBIO BBIIOJHHUTH
HEBO3MOXKHO. J[J1s1 pertieHust 310 po0ieMbl ObLT IIOCTPOSH PACUETHBIN THIPOJIOTUeCKII
PsIT HEOOXOMMMOM MPONIOJDKUTESIBHOCTA ¢ UCTIONB30BAHUEM METO/IA THIPOJIOTMUECKON
AHAIOTH. DTOT METOJ COCTOMT B BBIOOPE PEKH-AHATIONA, JUTSl KOTOPOW CYILIECTBYET PSiIT
TUJIPOJIOTUYECKMX HAOMIOICHUH HEOOXOIMMMOM MPOJIOJDKUTENIFHOCTH, U B CO3JaHUA
PacYETHOTO TUPOTIOTMYECKOTO Psiia A1t PACCMATPHUBAEMOT O BOJIOTOKA.

Cnncoxk MH(POPMAIHOHHBIX HCTOYHUKOB

1. Cron mpaswn CIT 33-101-2003. OmpeneneHre OCHOBHBIX PacUeTHBIX
THIPOJIOTMYECKHX XapakTeprcTvK. V3manme odrmansHoe.— M.: T'ocetpoit Poccnn, 2004.

2. PoxnectBenckuii A.B., Jlobanosa A.I" MeToauueckue peKoMeHIAIU TI0
OTPEZICTICHHIO PAaCUeTHBIX TUIPOJIOTMYECKUX XapaKTePUCTHIK TIPH OTCYTCTBUM JIAHHBIX
rupomerpryeckux HaomoneHuid. 2009r.

3. Crmpun, E.A. O Boi6ope tuna muxpol 2C 1 ee ormiMarTbHON MOITHOCTH B
3aBHCHMOCTH OT THAPOJIoriueckux mapamerpos. / A.A. Hukurun, MU T'onosun, B.B.
Kaprieriko/ 3sectrst Camapckoro HaydHoro rieHTpa Poccriickoit akaiemin Hayk. — 2014,
—T. 16. Ne 1-2. C. 543-547.
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TEXHWYECKWE TPEBOBAHMS JIJISI ICKOPOBOT'O TEHEPATOPA HA
OCHOBE HMBKOBOJIETHOI'O MHYKTOPA

TI'ycax /I. B.
Tomcxuu norumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwvui pykosooumens: Ceuun A.U. 0.m.1., npogpeccop omoenenus
KoumpoJisi u ouaznocmuxu TITY

IIpn pa3BuTHHM NPOM3BOACTBA BCETJAa CTOMT BOIPOC IO OUYUCTKE
BO3[yXa OT OPTaHUYECKUX KOMITIOHEHTOB MPU HEKOTOPHIX BHIaxX paboT. s
ATOr0 CYIIECTBYIOT pa3JIMYHBIE YCTPOWCTBA, CPEOU KOTOPBIX OCOOEHHO
3¢ (PeKTUBHBIE — C UCHOJIB30BAHUEM JIIEKTPUUECKOro paspsaa. Bo3MoxHO
YCOBEPILIEHCTBOBAHUE CTapbIX TUIIOB OYHCTHUTENICH, €CIM B HUX HMeEETCs
TPEHUE YACTULl MPUMECEH B BO3AYyXE, IJs MOJYYEHHUS TaKUX Pa3psaoB.
[IpuMepoM TakuX OUHCTHUTENEN MOXKET OBITh IIUKJIOH cyXoro Tuma. Hactpoiika
MOJOOHBIX YCTAHOBOK Ha 3(PQPEeKTUBHYIOPAOOTY ABISIETCS aKTyaJIbHOU
3aJlaucH.

[enbto paboTHI SIBISLUIOCH MPOEKTUPOBAHUE UCKPOBOTO T'eHEpaTopa Ha
OCHOBE HM3KOBOJIbTHOTO HHIYKTOPA.

B pe3ynpraTe NpOBEAEHHOTO JIMTEPATypHOTO 0030pa  OBLIM
chopMyIupoBaHbl cienyronme TpedoBanus| 1, 2]:

e 1puOOp AOHKEH ObITh 0€30MaCEH ISl IPOCTOTO YEIOBEKA;

® BBICOKOBOJIbTHAs 4acThb HE JIOJDKHA pabOTaTh HAa TOKAax, OMACHBIX IS
YEJI0BEKA, T.€. BEJIMYMHA CWIBI TOKA JOJDKHA COCTAaBIATH MeHeeSOMA, a
SHEPrusi UICKPOBOIO pa3psiaa He AoJKHA npeBbimath 0.025 mIx.

e [puOOp AOHKEH ObITh MOOMIIBHBIM M 00JIa/1aTh MaJIbiM BECOM.

B pe3ynbrare NpOBENEHHBIX MCCIENOBaHUNA Oblla MpeasioKeHa
paboyasi cxema UCKpOBOI'O TeéHepaTopa Ha OCHOBE MHAYKIIMOHHOM KaTyIIKU U
MUKpOKOHTpoJuiepa ATmega32A, mo3BOJISIIOIEr0 T€HEPUPOBATh UCKPOBOM
pa3psil 3aJaHHOU BEJIMYHHBI.

Cnncox MH(POPMAIHOHHBIX HCTOYHUKOB

1. OnexTpoUIBTPHI: MPUHIIUIT PabOTHl U OCHOBHBIE JTOCTOMHCTBA
[ DneKTpOHHBIM pecypc]. - pEXUM JOCTyMa:
https://sibac.info/conf/tech/x1i/40519.

2. I'OCT 15.016 — 2016. Cucrema pa3pabOTKU M TOCTAaHOBKH
NPOAYKIIMKM Ha TMPOU3BOACTBO. TexHuueckoe 3amgaHue. TpeOoBaHuUs K
conepxkanuto u opopmienuto. M.: Crannaptundopm, 2017. 5 ¢
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[PHYUHBI IIEPEPACXOJIA TEILTIOBO¥ SHEPTMH [TPY OTCYTCTBUM
ABTOMATHBALINNA YUETA

Ecimorcan A. A.
Kapacanounckuu cocyoapcmeennsiii mexHuuecKul yHugepcumem,
2. Kapaeanoa

Hayunwvui pykosooumens: Ecenbaee C.X., k.m.H., doyenm Kageopwi
«H3mepumenvrnan mexnuxa u npubopocmpoenuey Kapl' TV

OTnyck TeIJIOTHl SBIAETCS OJHHUM M3 OCHOBHBIX TEXHOJOTHYECKHX
npoleccoB TeruiocHaOxkeHuss. OAHAKO B OTJIMYME OT JIPYTUX MPOIECCOB
TEIJIOCHAOXKEHNS 00bEM U YPOBEHb aBTOMATH3AIlMU YIPABICHUSI OTITYCKOM
TEIJIOTHI CYIIIECTBEHHO OTCTAIOT OT COBPEMEHHBIX TPeOOBaHUI 0OecreueHUs
BBICOKOTO Ka4yeCTBa M AKOHOMHYHOCTHU TEIJIOCHAOXXeHUs. B CBsi3u ¢ 3TUM
MMEIOT MECTO AUCKOM(OPTHBIC YCJIOBHSI B OTAIUIMBAEMBIX MOMEIICHUSX U
nepepacxo/i TEIJIOThl W TOIUIMBa. B HacTosiiee Bpemsi OTIYCK TEIUIOTHI
peryjiupyeTcs TNpakTHYECKH TOJIbKO Ha ucTouyHukax. Ha ucTtouHuke
OPUMEHSIOT ~ Ka4eCTBEHHBIM METOJ] PpEryJIUpOBaHUS [0 HW3MEHEHHIO
TEMIIepaTypbl Hapy>XKHOro Bo3ayxa. OIHAKO 3TOT BHUJ PETYIUPOBAHUS
OCYILIECTBIISIIOT HE HA BCEM JIMANA30HE HAPYKHBIX TEMIIEPATYP.

B oTHOcuTEnpHO TEmioe BpeMs roja B CHCTEMaX TEIIOCHAOXKEHHS,
UMEIOIIUX JIBYXTPYOHBIE TEIUIOBBIE CETH, M3-3a TOpSYEero BOJOCHAOKEHUS
TEMIIEpaTypa TEIJIOHOCHUTEISI HA UCTOYHUKE MOJJIEPKUBACTCS MOCTOSIHHOM:
He Hke 70 °C nist 3aKpbIThIX cucTeM, U He HIbke 60 °C miig oTKpbIThIX. [Ipn
OTCYTCTBUHU YCTPOMCTB PEryJIMPOBAHUS Y TIOTPEOUTEINSI B CUCTEMY OTOTUICHUS
MOCTYyNaeT BOJiIa C TMOBBIIMICHHOW TEMIIEpaTypOl. UTO BBI3BIBACT TEPErpeB
oTaryiiBaeMoro 3jaHus. JluckoMpopT B OTAIJIMBAEMBIX TMOMEIICHUSIX
MPOUCXOJIUT TAKKE BCJECACTBUEC HEBO3MOXHOCTH yueTa MpHU IEHTPATHLHOM
peryJMpoOBaHUM JIEUCTBUS BETpa M COJHEYHOM paguanuu, a TakkKe
M30BITOYHBIX OBITOBBIX TETIOBBIJIEICHUHN.

Huxe paccMOTpeHbl MPUYUHBI TIEpEepacxo/ia TeIIOThl MPU OTCYTCTBUU
aBTOMATHU3AIIHH.

1. Ilepepacxon B TeIUiblid mepuoj, rojga (OCEHHE-BECEHHUW IEPUO.)
COCTaBJISIET MpUMepHO 2 -3%

2. HeBO3MOXXHOCTh ~ y4eTa  OBITOBBIX  TEIUIOBBIACICHUN  MpH
[EHTPaJbHOM TIpaduKe pEeryJupoBaHUs MOXKET YBEJIUYUTH IEpPepacxoj
TeI1oTeI 10 15 - 17 %.

Cnucok uH(pOPMAIMOHHBIX HCTOYHUKOB
1. ABTomaTuzanus U CpeACTBa KOHTPOJIS MPOU3BOACTBEHHBIX ITPOIIECCOB:
Cnpasounuk. Knura 4. -M.: Henpa, 2009. - 624c.
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MOJIEPHIBALISA CPEJICTB PEJIEMHOM 3AIIIATHI ITOJICTAHLIAN
TOO «PY-6»

Kanuoerxoes I11. b.
Ka3zaxckuii hayuonanohwlil uccie0o8amenbCKull MexHudecKuil YHugepcumem
umenu K. 1. Camnaesa

Hayunwvui pykosooumens: Capcenbaes E.A., 3a6. kagpedpou, npogheccop

JlaHHBIM Hay4HBId IPOEKT MPELYyCMATPUBACT IPOCKTUPOBAHUE
noacranimn  TOO «PVY-6» B Kei3puiopauHckom pervone. Iluranue
MOJICTAHINK OCyIecTBIsieTCs ¢ ceThio 110 kB Ha moactanmuu 220/110/6 kB
Kymkons. Ha moacranmmu 110 kB 1omosHUTENBHO CBA3aHBI C TpeMs
sHeprocuctemamu ['TY. Jns anekTpocHaO)keHus: PUAEPOB, BBIXOAAIMIMX U3
Hwxuero  HampsbkeHUs — NMPOEKTUPYEMOW — MOACTAHIMH,  MHUTAKTCA
pacnpenenuTenbHble MyHKThI. [Ipu MpoeKTUpOBAaHUU BBIOMPAETCS] OCHOBHOE
ANEKTPOOOOPYIOBAHUE B COOTBETCTBUU C COBPEMEHHBIMU TPEOOBaHUAMH,
paccuuTaHbl COOTBETCTBYIOIIME NPHUHIMUIIBI PEICHHONW 3alUTHl U BPEMEHH.
Kpome TOro, B OCHOBHOM wYacTh mpenycMoTpeHa «lleHTpann3oBaHHas
CUTHAJIA3ALU.

B pasmene «be3onacHOCTh IKU3HEACATENBHOCTH» IPEICTABICHBI
TEXHUKO-I)KOHOMUYECKHUE OOOCHOBAHUS JIEATEIbHOCTH JHEPreTUUYECKUX
OPEANPUATAN B YCIOBUSAX PBIHKA IOACTAHLMM, TAKME KaK MOJHHUE3AIIUTa,
3a3eMJICHUE U UCKYCCTBEHHOE OCBEILICHHUE.

Diff ol Xap-ka i \Elr'wl‘”"’“
T

9

[ononH. TopMoXenHe

\ .
yramwe 8 cune ana

| i N B rasia ropuoxenm swenanpaneron UNGERICHTET \

A7 2 3 4 6 67 8 9 101112131415 16 17 18

'Rest Puc. 6-31 XapaKTepHETUKA HANPABNEHUA Ha R-X-MNOCKOCTH

Cnucoxk vH(POPMALTHOHHBIX HICTOYHHKOB

1. Hexknenaes b.H., Kproukos 1.11. Dnexrpuueckas vacts 9C u I1C:
CnpaBoyHble MaTepuaibl A KYpCOBOTO U AUIUIOMHOI'O MPOEKTUPOBAHUSL:
VYu.moc. 115 By30B. - 4-¢ u3j., nepepad. u gon. — M.: DHeproaromusaat, 1989.
— 608c.

2. PykoBonsimue ykaszanus no peneiHon 3amure. P85S Bem. 13 b.
Peneitnas 3amuTa mnoHMW>KaOIUX TpaHCHOPMATOPOB U aBTOTPAaHC(POPMATOPOB
110-500 xB: Pacuetsl. — M.: DHeproaromusaar, 1985. — 96¢.
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MOJIEJIMPOBAHUE TEYEHUSA ")KUJIKOCTEM B CKBO3HBIX
KAIIMJUIAPAX

Kyzom A.A.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwviii pykosooumens: Jlobaroea V1.C., k.m.H., cm. npenooasamerib OmoeneHUs.
KoHmpos u ouacnocnuxu T11Y

KarmispHbie MeTosibl KOHTPOJISE OCHOBAHBI Ha MPOHUKHOBEHUH MHIMKATOPHBIX
KUJIKOCTEH (MIEHETPAaHTOB) B TOJIOCTH TOBEPXHOCTHBIX M CKBOZHBIX HECIUIOIHOCTEN
Marepraia OObEKTOB KOHTPOJIS M PETVCTPAITAH MHIUKATOPHBIX CIICTIOB.

JlaHHBIA MeTON MpeTHA3HAYEH 151 OOHAPYKEHHMSI HEBUIMMBIX U CIIA00BUIMMBIX
HEBOOPY)KCHHBIM TJIa30M TIOBEPXHOCTHBIX M CKBO3HBIX JC(DEKTOB, OMpEIeeHHsT X
PacCTIONIOYKEHYIS, TPOTSPKEHHOCTH (J1s1 TPEIIMH) M OPUEHTALTUH 110 TIOBEPXHOCTHL.

OcHOBHbIM OOBEKTOM TIOUCKA MPU KAIMWUIIPHOM KOHTPOJIE SIRJISETCS TPEIIMHA,
VMEIOIIas BbIXOJ, HA TOBEPXHOCTh, TAK Ha3bIBacMas TIOBEPXHOCTHAs TpEIMHA
(HECIUIOITHOCTD). Paznmuyaror TynMKoBbIE U CKBO3HBIC JIeheKThI (TperHbI). CKBO3HOM
niepeKT cripaBa MMEET J1Ba BbIX0/IA Ha TIOBEPXHOCTb.

B ocHoBe TeueHus KuIKoCTU JeXUT ypaBHeHue HaBbe-CTokca

~ o 1.
UV xVx¥—-Vp= p[—Jr—V(vzﬂ,
or 2
rae (- Ko3PpUIMEeHT TMHAMUYECKON CABUTOBOM BA3KOCTH, V - BEKTOP CKOpPOCTH, V P

- TPAJIMEHT AABJICHUSL. | paieHT JaBiieHrs CocTaBHas BerurHA. OH CKIIAIIbIBACTCS MX TPEX
COCTARJISIFOLLIMX, TPE/ICTARIICHHBIX YPABHEHUEM

1,
Vp:;(ﬁﬁpa—pc)

rie pa - amvocepHoe namieHue, PK - KamwUBIpHOE JaBieHWE. Tperbs
COCTARJISIFOITIAsS! PC- JTABTICHHE CKATOTO Ta3a BTYTMKOBOM O0MIACTH KarmyIsipa (TIOSRIISIETCS B
3aKOPOYCHHBIX KAITIIEIPaXx).

Ilepexon ot ypasaennss HaBpe-Crokca st CKOPOCTH 3aIOJIHEHYS KAIUEpa K
3aBHCMMOCTY  [JTyOMHBI TPOHMKHOBEHMSI SKUIKOCTY B KAWULIP, NPUBOIUT K
MomMUIMpOBaHHOMY  ypaBHeHHIO [lopxaeBa, koTopoe ObUIO 3I0KEHO B OCHOBY
MPOrPaMMHOTO  KOMITICKCA, TIO3BOJISIFOIIICTO  MOJIC/IMPOBATH  TPOLIECCHI  JIBIKCHUST
KUIKOCTEH B TYIMKOBBIX M CKBOSHBIX IIEJICBA/THBIX KAIUTIPAX

ﬂ+i(ﬂ)z+8udi_2(jcos(60)+ »,
dt  h\ dt

- +gsin(a)=0,
7 dit phyr p(hy—ny)

1
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IJe p — IUIOTHOCTh JKUIIKOCTH, I — pasMep Kamwuwsipa, 6 — KodpUIMeHT
TIOBEPXHOCTHOIO HATSDKEHMS, By — yrojl CMauMBaHWSI HA IVIAAKOM TOBEPXHOCTH,  —
YCKOPEHHE CBOOOITHOTO TiaicHust, Ny — TITyOrHA, @ — YroJl HaK/IOHA KariyuisIpa.

MonempoBanyre IpoBOIIOCH B Tiporpamme «Kamwuwipy. B kadectse Mareprana
Karmauisipa ObLIO BEIOPAHO CTEKII0, BKAYECTBE KUIKOCTEH — M30MPOIIIIOBBIN CITPT A BOJIA.

J171s1 OATBEPIKICHHST MAaTEMATAYECKO MOJIETTH ObLT TIPOBEZIEH 3KcrepuMeHT. Ha
CTEKIBIHHBIE TPYOOouKH, mrameTpoM 900 MKM, HAHOCHITCH METKH ¢ T11arom 10 Mm.

MonemMpoBaHHbIE JAaHHBIE OTIIMYAROTCS OT JKCHEPUMEHTATBHBIX. JTO MOMET
3aBHICETH OT CIIC/TYIOIIHX (PAKTOPOB: — KATLIsl *KUIKOCTHU [MPH SKCTIEPUMEHTE HE Beeria ObLia
O/IMHAKOBOH (4esIoBEeYeCKi (PakTop); - BO3MOYKHO HEZOCTATOYHO XOPOLLO MOMBUTA WU

00E3KUPUITY CTEKJITHHYFO TIOBEPXHOCT.
Cnncoxk nHPOPMAIHOHHBIX HCTOYHHKOB

1. Kamnraenko, H.IT. KamamsipHelid KoHTpOIb: ydeOHOE MocoOue Jiist
HOATOTOBKH crieimamctoB 1, 2 u 3 yposrst / HI1. Kamrraenko, A.H. KamvrreHko;
"ToMCKmMI TOJMTEXHIYECKU YHUBEPCHTET. — ToMck: M31-Bo TOMCKOIO IOIMTEXHIYECKOTO
yauBepentera, 2010.—292c.

2. ['OCT P NCO 3452-2-2009. Kortpors Hepaspymiaronyii. [ IpoHukarormit
KOHTPOJTh. YacTs 2. Vicnbrranmsi ieHeTpanToB—Mocksa: CranmapteHbopm, 2010.— 26 ¢

3. G. Cavaccini, V. Pianese, S. lacono, A. Jannelli, and R. Fazio.
Onedimensionalmath-ematical and numerical modeling of liquid dynamics in a horizontal
capillary.J. Comput. Meth. Sci. Eng., 9:3-16, 2009.

4. IIpoxopenko ILIL, Muryn H.II. BeeneHne B TeopHro KamuspHOIO
koHTpo.— Mu.: Haykau Texnrika, 1988.— 207 c.

5. bexman, 1. H. Briciias Maremarika: MaTeMaTidaeckui armapar muddy3um.
— M. : U3narensctBo FOpaiit, 2017. — 459 c.

6. M. Hultmark, J.M. Avristoff,and H. A. Stone. The influence of the gas phase on
liquidimbibitionin capillary tubes. J. Fluid Mech., 678:600-606, 2011.

7. S. Deutsch. A preliminary study of the fluid mechanics of liquid penetrant
testing.J. Res. Natl. Bur. Stand., 84.287-292,1979.

8. I'OCT 18442-80. KorTpors Hepazpymarongid. KammispHpie MeTopL.
O6mwe pedoBanms. — Mocksa: M3narensetso cranmaptos, 1981.— 16 ¢.

36



ABTOMATHU3AIIUA KOHTPOJIA KAYECTBA

Komen A.E.
Kapaeanouncrui cocyoapcmeennbii mexrueckuti yHueepcumem, 2.Kapacanoa

Hayunwvui pyxosooumenn: Ecenoaes CX., k.m.n., doyenmxagheopul UTTICKapl TY

ABTOMATIBAIMS TEXHUMYECKOIO KOHTPOJS SIBIBIETCS. HE TOJNBKO CPEACTBOM
TMOBBILICHUS Ka4yecTBA TPOMYKIMM, HO W CYIIECTBEHHBIM OTalioM aBTOMATH3ALIMN
MPOMBIIUICHHOCTH, TaK KaK YAEIBHBIA BEC TEXHUYECKOIO KOHTPOJS B COBPEMEHHBIX
MPOM3BOZICTBAX BechbMa 3HaumtesieH, Ookojio 40 % MpoOM3BOICTBEHHBIX — OIepaIiyit
NPUXOMTCS. HA KOHTPOJIBHBIE Orepaliii. ABTOMATUYECKU KOHTPOJb Pa3MEPOB MOMKET
OCYITICCTRIISITHCS /IO 00OpabOTKH, B TIporiecce 00pabOTKHU M TIOCIe OOpabOTKU M3/ICIHSL.
KoHTporbHbIe ycTpoicTBa BRITONHSIOT pa3TMUHbIE (DYHKIUH: YIPABIETIOT pabOTOM CTaHKA,
COPTUPYIOT TOTOBbIC JCTAIM HA TPYIIbLI Pa3MEpPOB U Tak Jajiee. ABTOMATUYECKHE
KOHTPOJIGHBIC YCTPOMCTBA ICIISITCS HA HECKOJTBKO OCHOBHBIX TPYIIL. [2]

KOHTPONBHO-COPTUPOBOUHBIE  YCTPOKMCTBA KM ABTOMATUYECKOTO KOHTPOJSI B
npotiecce 00padoTKK. KOHTPOITBHO-COPTUPOBOUHBIE YCTPOMCTBA (YCTPOMCTBA TTACCHBHOTO
KOHTPOJI51) (PUKCHPYEOT pa3Mep JIETATIEH M Ha 3TO OCHOBE COPTUPYIOT TOTOBBIE M3/IENHS HA
TOJHBIE Y HETOJIHBIE, A TAKOKE €1IIE TOIHBIE JCTATN Ha PSAJl PAa3MEPHBIX IPYIIL. Y CTPOKCTBA
ABTOMATUYECKOTO KOHTPOJISI M COPTUPOBKU M3IEIMII MMEIOT CaMble Pa3HOOOpasHbIE
KOHCTPYKLIMH. ITO 00YCIIOBIEHO MHOMECTBOM (DOpM M3IENHI, TIOJUISKAILX KOHTPOIIO, U
Pa3HOO0pa3reM CIIOCOO0B KOHTPOJIA, TMPUBOMSIIMX K OOJBIIIOMY YKCITY BO3MOMKHBIX
KOMOMHAIIMIA TSI MX OCYIIECTRICHHs. Bce aBromariueckrie KOHTPOJIBHBIE YCTAHOBKU
BKJTFOYAFOT TIOJTHOCTBEO MJTH YaCTYHO CIIEIYFOLLHE TVIABHBIE YCTPOKCTBA: IBMEPUTEITHHOE,
3arpy304HOE, TPAHCTIOPTUPYIOILIEE M COPTUPOBOYHOE. Bce KOHTPOJBHBIE YCTPOMCTBA,
HAuMHAs ¢ TIPOCTEHIIIMX M3MEPUTEITHHBIX, BKJTIOUAIOT T€ WIIM MHBIE U3 TEPEUHCIICHHBIX
WIEMEHTOB, TPUYEM HATMYME 3TUX JIEMEHTOB ONPEIEISIET CTENEeHb aBTOMATH3ALMN
ycrpoiictsa. Tak, HarprMep, KOHTPOJIBHOE YCTPOHCTBO COAEPYKUT UBMEPUTESTh, IO0ARTICHUES
CUTHAITBHOTO COPTUPYIOLLIETO OpraHa MpeBpalliact ero B YCTPOMCTBO ¢ aBTOMATHYECKHM
CUTHAJIOM; 3aME€HA CUTHATTBHOTO COPTUPOBOYHOIO OPraHa Ha YIPARJISFOLIMIA 1 I00ABIICHHIE
TPAHCTIOPTHOM CUCTEMbl TIPUBOUT K TMOJyaBTOMAry; W HAKOHEI, J00aBJIeHHE
ABTOMATHYECKOTO 3arpy304HOIO YCTPOKCTBA MPEBPAILIACT YCTPOMCTBO B KOHTPOJIBHBIA
armriapar. [3]

KT KOHTPOJIBHBIX aBTOMATOB COCTOWT W3 pszia OMEpalHi, COACP/KaHWE U
TIOCTIENIOBATENTBHOCT KOTOPBIX 3aBUCST OT KOHCTPYKIHH armapata. C 3To TOUKY 3peHHs
PaTMYAIOT 2 TPYIITIHI ABTOMATOB:

a) KOHTPOJBHBIE aBTOMAaThl C TPEPHIBUCTHIM JABMKCHUEM W3ICITUI
OJTHOTIO3UITMOHHBIE U MHOTOTIO3UIIMOHHBIE;
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0) KOHTPOJIbHBIC ABTOMATHI C HEMPEPBIBHBIM JBKCHUEM M3/ICIIHS, TJIC TPOLIeCC
VBMEPEHISI TIPOVICXOMIAT BO BPEMsI TPAHCTIOPTUPOBAHKSL. ITH METO/TbI KOHTPOJIS OTHOCSITCS
K ITaCCHBHBIM. [1]

Chnucok I/IH(l)OpMa]_lI/IOHHI)IX HCTOYHHUKOB

1. [rmmvape B.FO. ABromarzaryst TexHOmorveckuii poriecco, 2013 T,
74-T5cTp.

2. [anbmrva M.I'., Baprwma A S, ABromMaTusaiys M3MEPEHHIA, KOHTPOIIS 1
ucnbirannn,2016t, 115-117 cp.

3. Kemmm FO.M. KoHTpors 1 MeTposiornyeckoe o0ecriedeHre CpesicTB U
crctemblaBToMarzarmn,c2014 r, 211-213 cip.
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KOHTPOJIb ®A30BBIX ITIEPEXO/I0B B 'TEMATUTE TP
MEXAHUYECKOU OBPABOTKE B INTAHETAPHOU MEJIBHULIE

Kapaceg A.A.
Tomckuti nonumexuuueckuu ynugepcumem, 2. Tomck

Hayunwui pyxosooumens.: Jlvicenxo E.H., 3a6eoyiowas npobemHort HayuHo-
UCCTIC00BAMETIbCKASIADOPAMOPUU 2TEKIMPOHUKU, OUNIEKIMPUKOB U NOTNPoGoOHUKos TITY

Ha cerompsmmmii ieHh CO3MaHO OOJBIIIOE MHOYKECTBO TIOIXONOB K CHHTE3Y
MAarHATHBIX HAHOYACTHI] PAITAIHOIO YWIEMEHTApHOTO W (ha30BOrO COCTABA, BKITFOUAS
HAHOYACTHITHI OKCHJIOB JKEJie3a: MarHeTUTa, Mar eMuTa, reMaruta U T. 1. OmuH u3
BO3MOMKHBIX ITyTel YCOBEPIICHCTBOBAHMSI TEXHOJOIWI TPOM3BOJICTBA CBS3AH C
MEXaHOAKTHUBAITMEH (3 CYET YaCTUYHOTO BOCCTAHORJICHHS IOHOB 7Key1e3a) CTa00MArHUTHBIX
OKCHJIOB M THIPOKCHJIOB KeJie3a (TeMaTHTa, TeTUTA) B CHITbHOMArHUTHBIN MarHeTuT.O/THIM
13 TyTel TOMyYeHHsT MArHETUTA SIBIIICTCS] MEXAHOAKTHBAITHS (YaCTUYHOE BOCCTAHOBIICHHST
VIOHOB JKeJIe3a) CTa0OMArHUTHBIX OKCHJIOB M TUIPOKCHJIOB JKefie3a (TeMaruTa, TeThTa) B
CWILHOMArHUTHBIA  MarHetT.I Iporiecc MexanoaktvBaimu  Temaruta  (0-Fe203), ¢
TIOCTIC/TYFOITIAM  HATPEBOM  COTIPOBOKIACTCST €0 (ha30BbIM TIEPEXOIOM B MAarHETUT
(Fe304).MexaHoakTvBaIiO TOPOIIIKOB  OKCHZIA >Keyieza (TeMaTuTa) TPOBOMAIM B
CIIEIMATBHBIX CTaKaHAaX C WCIIONMB30BAHMEM PAITMUHBIX MEOIMX IT1apOB, KOTOPbIC
paIMYAUCH TI0 JMamerpy, U 1o cocraBy. CootHorienre 3arpy3ku Obuio 1:10, yro
cootsercTBoBasIO 10 1 cuHTe3upyroriei cmecu nioporikoB k 100 r Memrorux 1miapos. B
TPOIIECCE MEXAHOAKTHBAIIMHM ObLT BBHIOPAH PEKKM, TJIE CyMMapHasi CKOPOCTb BpaITICHHS
OapabanoB cocrasria 1000 n 2000 06./muH. [l oxnaxkaeHust 6apabaHOB UCTIONB30BATN
BOISIHYIO CHUCTEMY OXJIKIICHUS (JMCTWUIMPOBAHHAS BOMA) C TPUMECHIO, KOTOpas
YCTaHABIIMBATIACH OTNIENBHO K MEJTBHHUIIE. | Ipo/1ormKkuTe IBHOCT MexaHoakTBar v ObU1o 30
n 60 wwayrllocme MexaHoakTMBAIM, TIOMYYCHHBIC TTOPOIIKA  TOBEPraiCh
VICCTIEIOBAHMSIM, TZIE WCTIONB30BAICS PEHITEHOCTPYKTYPHBIM AHAN3, TEPMUYECKUN U
TEPMOTPABUMETPUUECKUI aHATIA3, @ TAK K€ TPOBOIMCH M3MEPEHUST MArHATHBIX
CBOMCTB./3 OCTaRIEHHBIX OMBITOB ObLIO BHISIRIICHO, YTO HA MOTy4aeMbIe TIOPOIIKH ITOCTIE
MEXaHOAKTUBAIMK BIHSIOT: Pa3Mepbl MEJFOIIMX IIIapOB, BPEMSI MEXaHOAKTHBAIIMN H
KOJIMYECTBO OOOPOTOB.

Cnucok uH(pOPMANMOHHBIX HCTOYHUKOB
1. B.B. Kapamzun, B.M Kapamsun — MarHurHble, SJIEKTPUYECKUE U
CTICIMATBHBIE METOIBI  OOOTAINCHUsT TIONE3HBIX HCKOMAeMbIX-MOCKBA, W3IATENTHCTBO
MOCKOBCKOI'O TOCYIapCTBEHHOTO ropHOro yHuBepeutera— 2005t 185c¢.
2. K. II. BEJIOB MockoBckuii rocyIapcTBeHHbI yYHUBEpcHTET M. M.B.
JlomonocoBa— 3arajiku MarHeTka— 2000r.
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PA3PABOTKA CKAHEPA HA OCHOBE METOJIA AKTUBHOI
TEPMOT PA®UN

Knaooes /1. 1O. Yynkoe A. O.
Tomckuii nonumexnudeckuii ynusepcumem, 2. Tomck

Hayunwvui pykosooumens: Jlobanosa U.C., k.m.H., cm. npenodagamens
omoeneHust KOHmpoas u ouacHocmuxu TIY

Jlns  mpoBeneHUs MCCIEAOBaHUS ObUT  KCIOJIB30BaH oOpaserl,
MPEJCTaBIAIONIMNA cOO0M MIacTUHY, ¢ pazmepamu 196x196x10 mm. Ob6pazen
uMeeT 12 UCKYCCTBEHHO CO3JJaHHBIX J1e(hEKTOB.

OO6pa3ery 06s1a1aeT CAEAYIOMMUME XapaKTEPUCTUKAMU:IITIOTHOCTD — 1,66
r/cM®; yaenbHas TEmI0eMKOCTh — 1,15 J[x/r+ cM>;TeMIIepaTyponpoBOJHOCTh —
3,0-107 m?/c.

Cxema oOpa3iua npejcraBieHa Ha pUCyHKe 1.

7

=~
DN
S
N
9%

17

9%

-

Pucynok 1 — Cxema uccnexyemoro oopasua

HedexTsl Ha cxeme 0003HAYEHBI CIEAYIOIUM 00pa3oM:
Boznymmasie nmonoctu — 1, 2, 3, 4;

3amnonHenue neon 5, 7, 10, 12;

3anongHeHue cMoJioi — 6, 8;

3anonHeHue Bo3ayxom — 9, 11.
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Heo0x0a1umMo OTMETHTD, 9TO BCe Ne(DEeKTHI HAXOMSITCS Ha Pa3HBIX
YPOBHSIX I10 TOJIIKMHE 00pa3Ia.

OO6pazerr ObUT MOABEPTHYT JABYCTOPOHHEMY TEIJIOBOMY KOHTPOJIO C
L[EJIbI0 UCTIBITAHUS YCTAaHOBKH, C TIOMOIIBbIO KOTOPOW MPOBOJIUIICS KOHTPOIb.
KonTtpons nmpoBoauiics cneayrommm oopazom: Jpuratens (6) yepes peaykrop
(5) mepenmaer Bpamenue Bamy (1) w Omarojmaps BpalICHHIO TENEKKa C
oOpa3uoM (4) HauUMHAET JBHKEHHUE BJIOJIb BaJla U HE MPEKPAILAET ABUKEHUE
0 KOHIa Baja. B mMomeHT, korja oOpasel momnajgaetr B 00JlacTh HarpeBa —
BKJIFOYaeTcs HarpeBarens (3). B MmomeHT, korga oOpaserr monagaeTt B 00J1acTh
3allUCH — HA4YMHACTCS 3amuch KaMmepamu (2), KOoTopas 3aKaHYMBAacTCs B
MOMEHT BBbIX0/1a 00pa3siia u3 30HbI 3aIHCH.

CxeMa KOHTpOJISl IPE/ICTaBlIeHa Ha PUCYHKE 2.

3

iﬁ

2

Pucynok 2 - Cxema KOHTpOJIS

CkopocTh nBmwkeHus oopasia 5 mm/c. C MOMEHTa Haydaja Harpena Jo
cTapTa 3amucu MpoxXoauT 28 ¢, 3a 3To Bpems oOpaszerr mpoxoaut 140 mwm.
Paccrosinue ot HarpeBarens ao oOpasua — 110 mm. Kamepa co cropons
HarpeBaress pacrnosioxena Ha pacctossHun 430 mm. Hacrorta creMku 90 mc, B
xoJzle cheMkH Obuto caemnano 600 kampos. Ha cxeme oOpaser] pacmnonokeH B
HavYaJIbHOW TOuke. B manbHeiinieM, pe3ynbTar 3amucu ObLl 00padoTaH s
MOTy4YEHUs CTAOMIBHON TEPMOTPAMMBL.
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2,21

-1.96
t -1.71
-1.46
-1.21

0,96

0.7

Desc.: Median filter (space]
Frame index: 340; Size: 226 x 249 » 353; Min...Max: {0,00_0,71__2,21_ 3,08}
File: TEMPORARY - 87865176.14.fs

Pucynoxk 3. Tepmorpammao0Opasiia

Cnucok I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKOB

1. Basuno B. II. Uudpakpacnas tepmorpadusi U TEmI0BOU
KOoHTpoJb. — M.: ]I Crextp, 2009. — 544,
2. [Tonomape C. B. Teoperuueckue M NPAKTHUECKHUE OCHOBBI

rerodusnueckux uzmepenuit [Tekct] / C. B. [lonomapes, C. B. Muiienko,
A. T. JluBun, B.A. Beprorpanckumii, A. A. YypukoB; mojx oOui. pen.
[Tonomapena C. B. — M.: ®USMATIJIUT, 2008. — 408 c.

3. JIsikoB A. B. Teopus temnonpoBogHocty. M.: Beicm. mik., 1967.
604 c.
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OB30P IPOI PAMMHOI'O OBECIIEYEHWA IV MOAE/IMPOBAHUA
TEYEHUA ’KNIKOCTEU B KAIIMJLIAPAX

Konywy /1. @.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiii pyxosooumens: Jlobanosea U.C., k.m.H., cm. npenooasameiib Omoe/ieHus
KoHmpos u ouacnocnuxu T11Y

[lpy mpoBeneHMM KAMWUBIPHOTO KOHTPOJS TOBEPXHOCTH CO  CJIOXKHBIM
TeOMETPUYECKIM TPodieM, TIPEKJIE YeM TIEPEHTH K TPaKTHUECKUM JICHCTBHSIM, HY>KHO
CHaya/la CMOJENIMPOBATH 3TOT TIPOIeCC MPOTPaMMHO uepe3  kommbtorep.  Jls
MOJICJIMPOBAHMST TEUCHUS OKUAIKOCTE B  KamWUBIpax CyIIECTBYIOT —HECKOJBKO
MpOrpaMMHBIX oOecriedeHri. B 1aHHOI paboTe paccMOTPEHO TPH TaKUX MPOTPAMMHBIX
00eCTICUeHS M YKa3aHbI MX TIOJIOKUTENBHBIE M OTPULIATENTBHBIE CTOPOHBL.

[lo xomy Bceil paboThl OyAeT NOMPA3yMEBATHCS TEUCHUE KUIKOCTH — —
JIAMUHApHOE (HE TpUIaeM HUKAKOTO YCKOPEHHS TPY HAHECEHUH TieHeTpaHTa). JKuIkocTh
cunraeTcst HBEOTOHOBCKOMA.

OcHoBHas1 Wzesi METOZIA KOHEUYHBIX AJIEMEHTOB, COCTOMT B TOM, YTO JIHOOYHO
HEIPEPBIBHYIO BENIMUMHY, TaKyH0, KaK TEMIIEpaTypa, JaBlIeHUE U TIEpeMELLICHHE, MOYKHO
aNMpPOKCHUMUPOBATH JIUCKPETHOM MOJIENBIO, KOTOPAsi CTPOUTCS. HA MHOKECTBE KYCOUHO-
HEIPEPBIBHBIX (DYHKIWI, OMpEENIeHHbIX Ha KOHEYHOM uMciie nofoonactell. TouHocTh
BBIUMCIICHH 3aBHCUT OT YKCJIa KOHEUHBIX JIEMEHTOB, KOTOPbIE OMUCHIBAKOT MOJIENb, U
OTPaHUYMBACTCS TOJIHKO MOIITHOCTBIO KOMIThIOTepa. Taroke Hy)»KHO YUHTHIBaTh BIMSHUC
VBTYOOB, CYXKEHMI, pacIMpeHHid, KOTOPOE PacCUMTHIBACTCSI HA OCHOBAHUM OOIIMPHOMN
OMOMOTEKH CTAHIAPTHBIX OTPACIIEBhIX KODPUIIMEHTOB MOTEPh. ITUMU (PYHKIMSIMU U
00NaIat0T PACCMOTPEHHBIE MPOTPAMMHBIE 0OECTICHEHHSL.

CambIM ITIaBHBIM U BeChMa 3HAYUTETHHBIM MUHYCOM JIAHHBIX TIPOrpamMM SIBIISIETCS
MX CTOUMOCTb.

Cnuncoxk nHPOPMAIHOHHBIX HICTOYHUKOB

1. MonempoBanue KarmwuspHoro 3ddekra Bo Flow\Vision [nekTpoHHbIit
pecypc] / FowVision: [caitr]. [2018]. URL: https/Movwvision.ru/ru/flovwvision-
applications/cappilar-2018 (maraoopartierrst 01.05.2019).

2. Monyss Tedenust B TpyoonpoBozax [Arextpornbiid pecype] / COMSOL:
[caitr]. [2019]. URL: https/Amww.comsol.ru/pipe-flow-module  (mata  oGparriermst
01.05.2019).

3. Monyib  BbIMMCIHMTENTBHAS THAPOIMHAMUKA [DJIeKTpOHHBIA pecype] /
COMSOL: [caitr]. [2019]. URL: https./Amww.comsol.ru/cfd-module (nara oGpartiermst
01.05.2019).
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AEPEKTBI OTJIMBOK U3I'OTOBJIEHHBIX B ®OPMbIC
NCTIOJIb3OBAHUEM BAPUATUBHOU HAI'PY3KH

Koeanéea T. B.

Omckuul 2ocyoapcmeennviii mexHudeckui ynugepcumem, 2. Omck

Hayunwiii pykosooumens: Epemun E.H., 0.m.n., npogeccop, 3as. kagheopoii

Paccmotpum BeTpevaromuecs BUIbl Opaka MpH JUThE B 000JIOUYKOBBIC
(GopMbI, U3rOTOBJIEHHBIE KAK MPU TOJBKO TEPMUYECKOM BO3JIEHCTBUU, TAK U
IPU UCTIOJIb30BAHUU JIOTIOJHUTEIHHO BapUaTUBHON HArpy3ku (Tabnuna 1).

Tabnuya 1 — Cpasnenue 61006 deghekmos omausox

JInTHE B 000JI0YKOBBIE JInTLE B 000JI0YKOBEIE
B! Gpaxa (hOpMBI, U3TOTOBIICHHBIC (OpPMBI, U3TOTOBIICHHBIE C
TOJIBKO C MCITOJb30BaHUEM HCIOJIb30BaHUEM
TEPMUYECKOTO BO3/ICHCTBUS BAPUATUBHOW Harpy3Ku
X OJIOAHBII MEeTaJLI 2,1% 2,1 %
["a30BbIC paKOBUHBI 20% 1,6 %
Cnaii 0,7 % 0,6 %
Henonus 1,75% 1,2%
VYxon merainia B pazbéM 1,4 % 0,3%
hopmbI
PasnocreHHOCTH 1,0% 0,2 %
[TonyTocTh 0,2% 0,1%
O6Ban popmbr | mmemmeeee e
3acop 1,5% 0,8 %
Bekun 2,1% 1,9 %

CyMMapHO TpOLEHT JIe(EeKTOB JHThI B 000JOYKAX, M3TOTOBICHHBIX

TOJIBKO C MCIIOJIb30BAHUEM HArpeBa CMECH, COCTABISAET OKOJIO 12,5 %, a npu
M3rOTOBJICHUH OTJIMBOK JTUTHEM B (POPMBI, U3TOTOBJICHHBIE C UCIIOJIb30BAHUEM
BApUATHUBHOIO MMPECCOBAHUS, COCTABIISIET MpUMEpHO 8,5 %.

DKCNEepUMEHTAIBHO YCTaHOBIJIEHO, 4TO UCIIOJIb30BaHUE
JOTOJHUTENBHOIO CTATUYECKOTO MPUJIOKEHUS HArpy3KU Mpu (OPMHUPOBAHUN
000JIOYKH JaeT BO3MOXHOCTh CHHM3UTh NPOLEHT Opaka OTIMBOK IO BUHE
JTUTEHHOU POPMBI.
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IHOBBIIIEHUE KAYECTBA UTHAIEKHOCTU CUTEMbI
AINEKTPUOUKALINU OIIBITHO-3KCIIEPUMEHTAJIBHOI'O LHEXA

Kocak E. /1.
Kaszaxcrkuit azpomexnuuecxuti ynusepcumem um. C. Cetighynnuna, . Hyp-Cyrman

Hayunwui pyxosooumens: Ilsicmonosa M.A., 0.m.1., nppogheccop Kagheopwl sKkcryamayuu
anekmpoooopyooearust KazATY

ParmoHabHO  CIIPOEKTUPOBAHHAST CHCTEMa  AMIEKTPU(HUKAIKA  TIPOMBIITTIEHHOTO
NPSMIPUATHSL  JIO'DKHA YZIOBJIETBOPSTH Psilly TpeOOBaHMIA: BHICOKOW HAIGKHOCTH U
SKOHOMUYHOCTH, 0E30IMacHOCTH M YZI0OCTBA B 3KCIUTyaTaIH, OOCCTICUCHIE TPeOyeMOro
KauecTBa AIEKTPOSHEPIVM COOTBETCTBYIONIMX YPOBHEM HANPSHKEHHS, CTAOWIIBHOCTh
YacToThl U T.JI. JIOJDKHBI TakoKe MpEeTyCMATPUBATECA KPATYAKIIIME CPOKH BBITIOJHEHUS
CTPOUTEITBHO-MOHTKHBIX paldoT M HeoOXOIMMasi THOKOCTb CHCTEMBIL, OOECTICUMBAFOLLIAS
BO3MOYKHOCTb PACITIMPEHIIS TTPY PA3BATHH TIPSATNPHSITHST 0€3 CYITICCTBEHHOTO YCIIOMKHCHHS
U YIOpOKaHUSTIEPBOHAYATFHOTOBapHaHTa. OTHOCHTETBHOCHCTEMBITIOBBIITICHUSKAUECTBA
U HAISOKHOCTH CHUCTEMBI  MEKTPU(DHKAIMKA  ONBITHO-3KCIIEPUMEHTATIHHOTO — 1IeXa
PacCMATPUBAIOTCS CIIITYIOIIME MEPOTIPUSITUSL: TPHUMEHEHHE JTFOMUHECTICHTHBIX JIaMIT U
CBCTOIMO/IHBIX TIAHENEH B KAueCTBE WCTOYHMKOB 3JIEKTPUYECKOTO — OCBEIIICHHIS,
PEKOHCTPYKIIMS CHICTEMBI 3a3eMJICHISI OOBEKTa, TIPUMEHEHNE KOHJICHCATOPHOM YCTAHOBKH
IIOBBILICHHOM MOIIHOCTM B KAueCTBE YCTPOMCTBA KOMIICHCALMM  PEAKTUBHOU
AIEKTPUUECKON MOIITHOCTH, 3aMEHa YCTAHOBKH KHCIIOPOITHOM pe3ku «/Inernp 2,5-K2» ¢
JIMHEMHOM CHCTEMOW YIPARICHUSI C PYYHBIM PETYIMPOBAHMEM CKOPOCTM HAa CTAHOK
Tepmudeckoid pesku CyberCUT-2030, mpeaHasHaueHHbIN 151 TTa3MEHHOM (JIa3epHOM Wn
ra30IUIa3MEHHOM) pe3ku MeTawia ¢ crctemoid UITY.

Cnucok uHPOPMANMOHHBIX HCTOYHUKOB

1. [ IpoexTrpoBaHre CUCTEMBI AEKTPOCHAOKEHHS MAITTTHOCTPOUTEITBHOTO
TIPESIPUSTYSL. [ DIIEKTPOHHBIN
pecype]:URL:https://studbooks.net/2182605/matematika_himiya fizika/vwedenie.

2. babko AH., Wmrormn CII  DOnekrpudeckoe — OCBEIICHHE U
sHeproaddekTMBHOCTE: yaeOHoe iocooue 11t BY30B. — Acrana: TOO «NomadTradingy,
2015.—380c.

3. [IlexoBrioB B.II. Pacuer v mpoeKTHpoBaHME CXEM 3JIEKTPOCHAOKEHUSL.
MeTtoauueckoe riocobue st KypcoBoro npoektpoBanust. - M.: ®OPYM: THOPA-M,
2010.-214c.

4, [TsicronoBa MLA. TexHudeckast SKCIUTyaTalysi JIEKTPOOOOpY/IOBAHMS. —
Actana: AO «KATY um. C. Cetidyrmmnnay, 2009.— 1 74c.

5. OKOHOMUKANpeApusTHst: Y ueOHUK 1151 By30B/ [ lopen.npod. I opdrmkerst
B, ipod. [IBanmapa B.A. — 4-e w311, iepepad. u gomn. — M.: FOHUTU-JIAHA, 2007. —
670c.
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INPUMEHEHUME OHJTOCKOIINA B ABUAIIUN

Kpuesoweesa IO. B.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwvui pykosooumens: Kanunuuenxo A.H., k.m.H., Ooyenm omoeneHus
Koumpoisi u ouaznocmuxu TITY

B naHHBIII MOMEHT 4eJIOBEYECTBO HE MPEACTABISET ceO€ BBIIIOJHEHUE
HEKOTOPBIX 3aJa4 0e3 HCIIOJIb30BAHUS PA3JIMYHONW aBUALIMOHHOM TEXHUKH.
VIMEHHO ITOATOMY TEXHUYECKOE COCTOSIHUE aBUALIMOHHBIX allllapaToB AOJKHO
COOTBETCTBOBATb BCEM  KPUTEPUSIM HAJE)KHOCTH U  OE30MACHOCTH.
HccenenoBanys Mokasajd: YTO PEMOHT HEKOTOPBIX JIETATENIBbHBIX alllapaToB
HEBO3MOJKEH 0€3 «B3TJIsia BHYTPHY.

[Ipumenenune JHJIOCKOIIOB KpanHe HeoOxoaumast 4acThb
HEpa3pyLIAONIIETO KOHTPOJISI BO BpPEMs PEMOHTHBIX M DKCIUIYaTallMOHHBIX
paboT aBUALIMOHHBIX M CTAlMOHAPHBIX Fa30TypOMHHBIX YCTaHOBOK. MmeeTcs
pPAI NPEUMYLIECTB MPOBENCHUSA SHIOCKOMMYECKOIO KOHTPOJIS: BBICOKAs
CKOPOCTh MPOBOJUMBIX PabOT, OTCYTCTBUE MJIMTEIBHON IMOATOTOBKH Kak
00BEKTa KOHTPOJIA, TaK M 3HJOCKONA, IIUPOKUNA CHEKTP OOHapyKUBaeMbIX
ne(EeKTOoB.

Cnncoxk nHPOPMAIHOHHBIX HCTOYHHKOB

1. YCTpOMUCTBO  €CaMOJIETOB,  BEPTOJETOB W aBUALIMOHHBIX
neurarenen. K.5. Opnos; B.A. [TapxumoBuu.

2. VYyebHoe nocobue «BusyanabHasi JUarHOCTUKA MPOTOYHOMN YacTu
I'TA», Hurpun B.C; Kontoxos b.M.

3. JlabopaTOpHbIii  MPaKTUKYyM 1O  BH3yaJlbHO-ONTHYECKOMY
koHTpomto, Kannanuenko H.II.
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OXJIAJKIEHUE KOPUYMA B TOPU3OHTAJILHOIM
NOJIYLWIMHAPUYECKO# MOJIOCTU B YCJIOBUSIX TEPEMEHHOI'O

TEIIOBBIAEJIEHUA

KyoposA.H.
Tomckuii nornumexnudeckuii ynugepcumem, 2. Tomck

Hayunwiii pyxosooumens: IlllepememM.A., 0.¢p.-m.1., npogpeccop HOIL] Y. H.
bymaxkosa TI1Y

B oTHOWIEHNM aTOMHOM SHEPTETUKU TEPMUH KOPUYM aCCOLUMUPYETCS C
TKEIION aBapHep“I,qTo IPUBOAXUT K INOBBIICHWUIO TCMIICPATYPLI TOILJIMBA C
IMOCJICAYIOINUM PACILIABJICHUCM aKTUBHOU 30HBI U O6paBOBaHH}I KOpHuyma —
JTAOKCUJ ypaHa WU LupKoHus [1,2]. AHanu3 NOBEIEHUS U €ro TOYHOE
MOACIMPOBAHHUC MOI'YT 00€eCIIeYnTh H€06XOIIHMYIO 6630HaCHOCTI>, KOTOpasi1
HNCKIIIOYACT HCIIPCABUIACHHBIC ITOJIYUCHUA JO3bI paquallid U OAKC JICTAJIbHBIC
ClIydaHn, B CJIy4ac BbIXOJad paAHOAKTHUBHOCTH 34 IIPCACIILI IICPBOIO KOHTYpPA.

PaccmaTrpuBaercs nonynuiInHIpUYECKass TOPU30OHTAIbHAS MTOJOCTh C
paguycoM R, 3anonHEHHas KOPUYMOM, VAEIbHOE TEIUIOBBIICICHUE
KOTOPOIo y6I>IBaeT I10 3KCIIOHCHINAJIbHOMY 3aKOHY. CBoiicTBa KHUAKOCTHU HE
3aBUCAT OT TCMIICPATYPHI. B HavanbHBIE MOMEHT BPCMCHH XKUIAKOCTb UMCCT
TemriepaTypy cteHkuo=T[3]. PaccmaTpuBaeTcsi TByXMEpHBIN JTaMUHAPHBIN
ITIOTOK.

[poriecc CcBOOOHONM KOHBEKUIMM B TPEICTARICHHOM TOJIOCTH  OIMKCHIBAETCA
CHCTEMOW ypaBHEHHMI B mpuOmmkeHny byccrunecka. [t MCKIIOYEHUs TABICHUS U3
CHCTEMbI OCYILIECTRIBIETCS TIEPEXO1 K TEpeMEHHbIM: (DYHKLIMSL TOKA M 3aBUXPEHHOCTD.
VpaBHeHus peraroTest B 0e3pazMepHOM BHZIE MPH TIOMOLLA METOZA KOHEYHBIX Pa3HOCTeH ¢
HICTIOJTF30BAaHHAEM JIOKTEHO-OTHOMEPHOM CXeMbI CaMapCKOTO 2-T0 TIOPSIIKA TOYHOCTH.

B pesynmbrare UMCIEHHOTO OSKCIEpUMEHTa ObUTM TONMy4eHbl rpadudeckre
3aBUCHMOCTH cpeqiHero unciia Hyccenbra 1o nepuMerpy OXJIoKIArOIIEH TTOBEPXHOCTH.
TTosTyHeHBI TeMIIEpATypHBIE M CKOPOCTHBIE TOJIsL TS anasona Kpurepys Panest ot 10% o
10°.

Cnucoxk nHPOPMAIHOHHBIX HCTOYHUKOB

1. Nuclear Power Reactor Core Melt Accidents: Current State of Knowledge /
Institut de radioprotection et de streténucléaire/ France: EDP sciences.—2015.—414p.

2. WoongKee Kim, Ji HoonShim, MassoudKaviany. Thermophysical properties
of liquid UO,, ZrO, and coriumby 3 molecular dynamics and predictive models // Journal of
Nuclear Materials.—2017.—19p.

3. Liacat, A.,Baytas,A.C. Numerical comparisonof conjugate andnon-conjugate
natural convection for internally heated semi-circular pools // Intemational Journal of Heat and
Fluid Flows.—2001. Vol.22.— Ne6.— 650— 656 p.
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PA3PABOTKA CUCTEMbBI ABTOMATUYECKOI' O OCBEHLIEHUAA
PABOYEI'O MECTA

Kyzomenxo C.O.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiit pykosooumens: @éoopos E.M., k.m.H., doyenm omoeneHusl
KoHmpoJisi u ouacnocmuxu, TIY

Ha ceromHsmHuil J1€Hb HEBO3MOXKHO OCIIOPUTH 3HAYMMOCTh
aBTOMATUYECKUX CHUCTEM B obecreueHuu Kom@opTa yenoBeka. Ha peiHke
CYLIECTBYET HE TaK MHOTO CHUCTEM aBTOMAaTHUYECKOTO OCBELICHHs pabodero
MECTa, Yallle BCEro peyb HAET O JOCTATOYHO TPOMO3JKHX M JOPOTHX
CUCTEMaX, HCIOJb3YEMbIE B IPOMBIIIEHHOCTH C LEIbI0 SKOHOMUU
AJIEKTPOHEPTUU.  3aJadye€l  JTAaHHOTO  MPOEKTa  SBISIETCA  CO3/aHUE
OTHOCUTEJIBHO JEIIEBO CUCTEMbI aBTOMATHUYECKOT0 OCBEIIEHUSI KOHKPETHOTO
pabouero mecra.

Ha naHHBI MOMEHT peanu30BaHO TPH dTamna paboThl: MO pe3yibTaTaM
HEepBOro 3rama ObLI CO3/1aH MAaKeT pa3padaTblBa€MOil CUCTEMBI HAa OCHOBE
aHAJIOTOBBIX KOMIIOHEHTOB; BTOPBIM 3TalloM CHUCTeMa Oblia nepepaboTaHa ¢
UCII0JIb30BAaHUEM IPUHIIMIIA IIUPOTHO-UMITYJIbCHON MOYJIALIMM JUIs TUIABHOM
PETYJIMPOBKU SPKOCTH HMCHOJHUTENEH; TPETBUM 3TallOM CTaj0 CO3/1aHue
CaMOCTOSTEJIBHOIO MAaKeTa Ha OCHOBE MUKPOKOHTPOJIIEPA U CBETOAUOIHOTO
auMMepa.

[lo pesynapTaram mpojeiaHHOW paboOThl OBUIO pa3paboTaHO TpHU
pabouux MakeTa, MPaKTUYECKH ObLIO MPOJAEMOHCTPUPOBAHO MPEUMYILECTBO
MCIIOJIb30BaHUs LHU(PPOBBIX KOMIIOHEHTOB JJIA peaju3aldyd 3aqyMaHHOU
CUCTEMBbI U OBUTM BBISIBJICHBI OCHOBHBIE 3a/1auu JJiA JajlbHeuIel padoThl 1Mo
JaHHOU Teme. B OynyieM MIaHUpPYIOTCS Pa3BUTh 33 lyMaHHYIO CUCTEMY /10
IIUPOKOW THOPUIHOW CETM aBTOMATHYECKOTO YIPaBJICHHUS OCBEIIEHHEM.
[enbto Takoi pabOTHI CTAaHET pa3padOTKa CUCTEMBI YIIPABICHUS HECKOJIBKIUMHU
0JloKaMU aBTOMAaTUYECKON PpEryJupOBKH OCBELICHHs, KOTOPbIE B CBOIO
ouepelib, OyAyT YIpPaBIsATh HEKOTOPHIM KOJMYECTBOM HCIIOIHUTENEH.

CnncoknH(pOPMaALMOHHBIXMCTOYHHUKOB

1. CEE Residential Lighting Controls Market Characterization |
Energy Efficiency Program Library [DnexkrponHsiiipecypc]. - pekumaocTymna:
https://library.ceel.org/content/cee-residential-lighting-controls-market-
characterization 14.04.18.
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KOHTPOJIbHO-USMEPUTEJIBHBIE ITPUBOPBI 1 DJIEMEHTDBI
ABTOMATHUKHU OBOPY IOBAHUSA VIS T'MIPOPA3PBIBA IVIACTOB

Kymac B.B.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiii pykosooumens: Axumos E.B., k.m.H., Ooyenm omoeneHus.
KoHmpoas u ouaeHocmuxu TI1Y

3HaYMMBIM BEKTOPOM MpPH peaJu3alMM 3aJadyd, IIOCTABJICHHOW B
Oueprerudeckoi crparerun Poccnn Ha eproxa 1o 2030 roma (9C-2030),
«MaKCUMAaJIbHO 3()(PEKTUBHOTO MCMOIB30BAHUS MPUPOTHBIX YHEPTETUUCCKUX
pPECYpCOB U MOTEHLMAIa YHEPreTUYECKOr0 CEKTOpa ISl YCTOMYMBOIO poCTa
SKOHOMUKH, TOBBIIIEHUS KAyeCTBA XU3HU HACEJIEHHUS CTpPaHbD» SBISETCA
100bI4a TPYTHOAOCTYITHBIX (DIIFOHUJIOB.

Opnnoit u3 3Q(HEeKTUBHBIX TEXHOJIOTUHN SBISIETCS TUAPOPA3PHIB IUIACTA.
Ero cymHocTh COCTOMT B HarHETAHUM B IUIACT JABJIEHUS, TOCTATOYHOIO JJIs
€ro paciuervieHus. s npexynpexaeHns CMbIKaHUsS 00pa30BaHHbIX TPEIIUH
BMECTE C )KMJIKOCTBIO B HUX 3aKa4MBaIOT HAIIOJIHUTEINb, B IPOCTEUILIEM CIIydae
— KpYHHBIH MECOK, 00ECIeUnBaOUIMi BHICOKYIO MPOHULIAEMOCTh TPELIUH B
CPaBHEHUU C HEHAPYLIEHHBIM ILIACTOM.

Jlis mpoBefeHus TUAPOpPa3pbiBa MPUMEHAETCS MOOMIIBHBIM KOMILIEKC
000py10BaHuUs, MOHTUPYEMBIN Ha Oa3e rpy30BbIX aBTOMOOUJIEH MOBBIILIEHHON
MPOXOJAUMOCTH.

COop naHHBIX, WX O00pPabOTKYy U YIPaBJICHUE HWCIOJHUTEIbHBIMU
YCTPOMCTBAMM OCYIIECTBIIIOT NPOMbINUIEHHBIE KOHTpoJuiepsl SIEMENS mo
TOKOBOI1 neTJie ¢ ucnoiibzoBanueM nporokooBHART, ProfibasDA/DP.

B pabGore mpencraBieH 0030p HCMOJIB3YEMBIX  KOHTPOJIBHO-
U3MEPUTENBHBIX IPUOOPOB MpH paboTax 1Mo TUAPOPA3PHIBY IJIACTA.

Cnncoxk MH(POPMAIHOHHBIX HCTOYHUKOB

1. ApOy3oB B.H. OkcmtyaTtanust He(hTAHBIX U Ta30BbIX CKBAXKUH. -
Tomck: U3n-Bo Tomckoro nonurexHudeckoro yuusepeurera, 2011. - 200 c.
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NCIIOJIb3OBAHUE METOJA BUXPEBBIX TOKOB /IJI51 BbISIB/IEHUA
HEOJHOPOJIHOCTHU COCTABHOI 'O JIEKTPOITPOBOAILIEI O
OBBEKTA

Joicenko I1.B.
Tomckuu nonrumexnuyeckuu yHugepcumem, 2. Tomck

Hayunvui pyrosooumeny. I oneowimetin A.E., 0.m.1., npogheccop omoeeHUs KOHmponsu
ouazHocmuxuTl1Y

OmHYM 13 TIEPCTICKTVIBHBIX HAIPARIICHHII PasBUTHST HEPA3PYITIAIOIIETO KOHTPOIIST
SIRTISICTCS WCTIONF30BAaHNE METO/IA BUXPEBBIX TOKOB IS BBIIBJICHUSI HEOIHOPOIHOCTH
AEKTPOIPOBOAIIIETO  oObekTa.MccemyeMblii  OOBCKT — TMPEZICTARIsIeT CcoOOM /1B
JIFOPATFOMUHHUEBBIE TUIACTUHBI PA3HOM TONIIMHBI C paccTosiHreM Mexay Humu 10 mv. B
Ka4eCcTBe  JMWICKIPHYECKOrO  CJI0oSl  MCTONB3yercss  oprerexyio.CKaHMpOBaHHE
OOBEKTaBUXPETOKOBBIM TPEe00OpasoBaTesieM OCyIIecTRIeTCs 1o ocsiM X 1 Y. B miportecce
AKCTIEPUMEHTA COXPAHSFOTCS 3HAYCHUS JCHCTBUTEIHHON M MHMMOW COCTaBJISOIIX. B
pe3yIbTaTe 00pabOTKH MOMTYYEHHBIX PE3YIIBTATOB ObLTH MOCTPOSHBI TPAPUKI3ABUCUMOCTH
aMIuTy b1 M(ha3bl OTHOCHTETLHOTO BHOCHMOTO Harpsbienrst BTTT ot koopmunar Xu Y.I1o
TIOJTyYEHHBIM TpaFkaM TIOBEPXHOCTH BHHO, YTO OOBEKT KOHTPOJE COCTOHMT M3 JIBYX
IUIOCKMX COCTABHBIX YacTel KBA/IpaTHOM (POpMBIL, OTMHAKOBOIO pazMepa. [ Iprdem BUIHO,
YTO 9TH YaCcTH UMEIOT Pa3Hyro TomimHy. Ha rpadukerak ske BUTHO pacCTOSHHAE MEXTY
IUIACTVHAMA.J[AHHBIA AKCTIEPUMEHT TIOKa3all, YTO BUXPETOKOBBIA METOJ BO3MOXKHO
WCTIONB30BATh TSI OMPEIIENIeHHs]  CTPYKTYpbl ~ HEOIHOPOIHOTO,  COCTABHOTO
ATEKTPOIPOBOISILIETO00BEKTA.

Cnncoxk nHPOPMAIHOHHBIX HCTOYHUKOB

1. Tompmurreitn, Anexcannp EdpevoBny. ®Duzrueckue OCHOBBI TMOMyYEHHS
uH(opMarmy : y4eOHUK 1y1st prkiaHoro Oaxanaspuara / A. E. Tonpmrreiin. — Tomck.
M3narenseTBo- TOMCKOTo TosiTexHIdeckoro yarBepcrtera2007.— 109c.

2. Hepazpymarorwii koHTpostb. CripaBounuk / oz per. B.B. Kiroesa: B 8 Tomax. T
2: B 2-x xH.: Ka. 1: Konrpons repmeriaHocty. KH. 2 BUXpeTokoBbIi KOHTPOIb. — M.
Manmnoctpoenue,2003.—688c.

3. Tompmurreiin, Anexcannp Edpemoruu. Vcrons3oanne HecTaloHapHBIX 110
HaIpaRJICHAFO MATHATHBIX TIOJICH TS MIICHTU(DHKAIIAH JIOKATTHHBIX AJICKTPOIPOBOISIIINX
o0bekToB/ A. E. l'onpnrreiin, B. K. YKykoB; TOMCKHiA TONMTEXHUYECKHIA YHABSPCHTET. —
Tomck: Iledatnasi manyaxrypa, 2002.—139c¢

4.BrnacoB K.B OcHOBBI BUXPETOKOBOTO HEPA3PYIIAIOIIETO KOHTPOJISL: ydeOHOe
niocoore Hoocrbupek: CHOMpCKHI TOCYIApCTBEHHBIN YHUBEPCHUTET ITyTei COOOIIICHHS],
2015.—54c.
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HNOPAIOK CEPTUGUKALIMUA CPEICTB U3SMEPEHUI

Mapuwsacoea E.M., @eooma K. B.
Tomcxuu nonumexnuyeckuu ynusepcumem, 2. Tomck

Hayunwii pykosooumens: Jlobanosa U.C., k.m.H., cm. npenooagamerns
omoeeHuss KOHmpoas u ouacHocmuxu TIY

OnHYM W3 BaXKHBIX MYHKTOB B HEPa3pyIIAOIIEM KOHTPOJE SIBISETCS
cepTuduKanus cpeacTB uamepeHuil. OHa MPOBOAUTCA aKKPEIUTOBAHHBIMU
opranamu 1o ceptuduxkanmu CU ¢ yderoM pe3yabTaTOB HCHBITAHUM,
IIPOBEJICHHBIX AKKPEAUTOBAHHBIMM HAa TEXHUYECKYI0 KOMIIETEHTHOCTh U
HE3aBUCUMOCTH HCTIBITATEIHHBIMU JTA00OPATOPUSIMH.

[Topsimox mpoBeneHus ceprudukanuu B OOIIEM cliydae BKIIIOYACT:
MpecTaBlicHue 3asBUTeeM B L[eHTpanbHbBIN OpraH 3asBKM Ha MPOBEIACHUE
cepTu(dUKalii, PAaCCMOTPEHUE 3aiBKM U TPUHATHE [0 HEH pelieHus,
HalpaBJICHUE 3asBUTENI0 PEIICHUS] IO 3asBKE, MPOBEJACHUE HCIBITAaHUMH,
cepTu(UKAlUI0 TPOU3BOJICTBA WM CUCTEMBl KadyecTBa, €CIU JTO
MPEAYCMOTPEHO MPHUHATOM CXeMOM cepTU(dUKALUKM, aHAIU3 TOJTYYEHHBIX
pPE3yNbTAaTOB U TMPUHSATHE PEUICHUS O BO3MOXKHOCTH BBIJAYM CepTH(UKATA
COOTBETCTBUS, PETUCTPAIIMIO MAaTEPUAIOB UCIIBITAHUN U BbIJIaYy cepTU(UKATA
COOTBETCTBUS, THHOPMAIIUIO O PE3yJIbTaTaX CePTU(PUKAIIIH.

Ceptudukarust opopMisieTcsi JOKYMEHTAIbHO, MPU 3TOM BJaACNbILy
CpeACTBa M3MEPEHUM BBIIACTCS CepTU(UKAT KadyecTBa WM COOTBETCTBUS,
MTO3BOJISIFOIIUIN TI0JIB30BATHCS CPEJICTBOM U3MEPEHUHN B TOM Ka4ECTBE, KOTOPOE
YKa3aHo B JIOKYMEHTE.

Cnncoxk MH(POPMAIHOHHBIX HCTOYHUKOB

1. Anucumos, B.I1. Merposorus, ctanaapTu3amus u cepruduxans
(B chepe Typusma): Yuebnoe nocooue / B.I1. Aaucumon, A.B. Anyk. - M.:
Anspa-M, HUI] TH®PA-M, 2013. - 253 c.

2. Cucrtembl, €IUHHIIBI, CTAHIAPTHI HM3MEPEHHUS [DIEKTPOHHBIN
pecypc]. - pexum goctyma: http://e-pasp.ru/article/poryadok-sertifikacii-
sredstv-izmereniy.html. 02.10.19.
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PA3ZPABOTKA METOJIUKA MEXAHUYECKOM AKTUBAILIMA
®EPPUTOBBIX IIOPOIIIKOB

Meosiceukan T.B.
Tomckuti nonumexuuyeckuil ynugepcumem, 2. Tomck

Hayunwui pyrkosooumens: Jlvicerro E.H., 3a6edyiowas npobiemMHol HayuHo-
UCCTIe008aMETbCKOUIAOOPAMOPUU JNEKIMPOHUKU, OUNIEKIMPUKOB U NOTNposooHuKos TITY

@eppuThl IMPOKO HCMONB3YIOTCS B TEXHUKE, MPHOOPOCTPOCHWH, CHCTEMax
VIPaBIEHUs, KOCMUYECKOM TMPOMBIIUICHHOCTH, YTO JaeT COpoC Ha W3ICTUS U3
BBICOKOYACTOTHBIX MArHUTHBIX MarepyiaioB. B OCHOBHOM ()eppuThl TIOMYdYarOT 10
KEpaMHUYECKOM TEXHOJIOIMH, TO €CTh CMEIIIMBAHUEM TIOpOIIKa OKchzia xerne3a FeOs ¢
ApYyTMMU OKCHIAMA B  OMNPEIETICHHOM COOTHOIIEHMM — WCXOI M3  TpeOyeMoro
COOTHOITICHHS CTEXHOMETPHIECKOT0 COCTaBa. B kadecTBe 00beKTa J71s1 ICCIICIOBAHKS ObLTH
M3TOTORJICHBI JIBE CMECH UCXOJTHBIX PEAreHTOB: MOPOILIOK JIMTHIH-IIMHKOBOIO (1) ¥ JIMTHIA-
TUTAHOBOTO (2) depprtoB.J|j1s1 MPOBE/ICHIS MEXAHUYCCKOM aKTHBAIH HCXOHBIE CMECH
ObLTH paz/ierieHa Ha TPU YaCTH KaxK/[ast, JIBE U3 KOTOPBIX UCTIONB30BAH JTSI MEXAHUUYECKON
AKTUBALIMH, & TPETHIO OCTABWIM B Ka4yeCTBE 00pasla MCXOMHOM CMECH JIsl CPABHEHHSL
BecoBoe cooTHOITICHIE TTOpOITIKa MITIapoB BeTakaHe coctarmsuio 1:10. Y cosyst akThBarim:
gacrota 2000 o6/muH; oOmiee BpeMsl MexaHndeckor aktvparwi 30 muH.3vepenye
TepmorpasumeTprdeckux (TI7/TT) u kanopumerprdeckoid kprBoid (JICK) ncxomsbix u
MEXaHOAKTUBHPOBAHHBIX CMECEl PEareHTOB MPOBOIFIIHCH HA TEPMUUYECKOM aHATA3ATOPe
STA 449C Jupiter. Mexanndeckast akTUBAI|sT CMECEl peareHToB B MesTbHHMIIe Emax mpu
ckopocty Bpartiearst ctakaHoB 2000 00./MHMH MPUBOIMT K YBEJIMUCHUIO PEAKTHBHOCTH
(eppUTOBOI CHUCTEMBI, YTO BBIPKACTCS B CABUIE PEAKIIMM B3aMMOZICHCTBYSI KapOoHaTa
JIATHUS COKCHIAMIDKENE3a, IIMHKAWINTHTaHA BOOJIACTBMEHBIIHX TEMIIEPATyp HOOJTBIIIEMY
BbIXOY (pepputoBOii (hasbl MO CpaBHEHHIO C HEOOPAOOTAHHBIMU  TIOPOIIKAMM.
YCTaHORIIEHO, YTO TIPY YBEJIMYEHHH JIHaMeTpa PasMOJIbHBIX IIAPOB € 2 JI0 5 MM,
HUCTIONB3YeMbIX B MEJTBHUIIE TIPY MEXaHWUECKOW aKTUBAITNH, PEAKTUBHOCTD CHCTEMBI €I11e
Oorbitie yBemUMBAeTCSL.CKOPOCTh 00Opa30BaHKs! JIMTUHA-IIMHKOBOTO (heppyTa BBIIIIE, YeEM
JIMTUI-TATAHOBOTO (heppUTAITPY OTMHAKOBBIX HAYATBHBIX YCIIOBHSIX.

Cnucok HHPOPMANMOHHBIX HCTOYHUKOB

1. MennitioBa C. b. ®eppursl — m3nenms ctpareriyeckoro 3Hauenvs / Tpypt
MexayHaporHoro cumvriosuymMa «Hanexaocts u kadectBoy.— 2008.— T. 1 — C. 16-19.

2. Oepputhl [AneKTpoHHbIN pecypc|— M.: Coserckast sHImKIIoneaust, 1969—1978.
URL.: http:/fenc-dic.com/enc_sovet/Ferrit-93532 — cBobomHbIi. — 3arit. ¢ skpaHa— S13. Pyc.

3. Hcynos B. T1. Mexanndeckas aktvBarwsi KapooHara jurust / Hcymos B.IT,
Epemuna H. B., Bysna H. B. / M3Bectist TOMCKOTO MOJMTEXHIUECKONO YHUBEPCHTETA. —
2013.—T.322,—Ne3—-C.29-31.
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YUCJIEHHOE MOJIEJIMPOBAHUME U OLIEHKA APTE®AKTOB B
PEHTI' EHOBCKOM KOMITBIOTEPHOM TOMOI PAOUU

Mup3zoee X. /1.1, Ocunog C.IL.Y, Ocunoe O.C.?
YTomeckuii nonumexnuueckuii ynusepcumem, 2. Tomck
2000 «SolveigMultimediay, 2. Tomck

Hayunwiii pykosooumens.: Ocunos C.11., k.m.H., 6e0yujuti HayyHvli
compyonux PKHJI PKJ] JIIT ULIIHKE TI1Y

Pentrenosckas kommetorepHas Tomorpadus (KT) sBasercss ogaum u3
3¢ (HEeKTUBHBIX METOOB OLIEHKHA BHYTPEHHEU CTPYKTYpPbl 0OBEKTOB KOHTPOJIS
(OK) [1, 2].Apredakramu B KT Ha3biBatOTCsS 3HAYMMBIC CHCTEMATHUYECKHE
OTKJIOHCHUA ITPOCTPAHCTBCHHBIX pacnpeneneHHﬁ OLICHOK ITJIOTHOCTHU U (HJII/I)
addexkTBHOrO aromHoro HoMmepa Marepuania OK [1-3].I1oBeimenue
HHTCPCCAa K UCCIICAIOBAHUIO apTe(i)aKTOB O6YCJIOBJIGHO IIPpCBpAIICHUCM KT u3
CPEACTB BHU3yaJIM3alMd BHYTPEHHEN CTPYKTYpPbl B CPEACTBA H3MEPECHUM
[4].IIpuunHoi mosiBieHust aptedakToB B KT sBiswoTcs paccesHue, (oH,
HCMOHOSHCPI'CTUIHOCTDL, HCIIPO3PAYHOCTh YaCTH OK, ITOCJIECBCUCHUEC U T.II.
[1-3]: HarypHoe MozelMpoBaHHE OTMECUCHHBIX (PAaKTOPOB M HCCJICIOBAHUE
COOTBETCTBYIOIIMX apTe(PaKkTOB 3aTpyAHEHO JHOO HEpealn3yemMo, UTO
MPUBOJAUT K HEOOXOAMMOCTH Pa3pabOTKH aJrOpUTMOB HMHUTALIMOHHOTO
MO/JICJIMPOBAHUS U TPOBEICHUS BRIUUCIUTEIbHBIX SKCIIEPUMEHTOB [5].

B pabote npuBeAH anropuT™M MOJIETUPOBAHMS U OIIEHKUA apTe(paKkToOB
paccessHUsl, HEMOHOJXHEPreTUYHOCTH UM  OrPAaHUYECHHOM IPO3PAvYHOCTHU
IPUMEHUTENBHO K 00bEKTaM C OCEBOW CUMMETPHUEH.

CnncoknH(pOpPMaLHOHHBIXMCTOYHHUKOB

1. Hsieh J. Computed tomography: principles, design, artifacts, and
recent advances. — Bellingham, WA..: SPIE, 2009. — 666 p.

2. Carmignato S., Dewulf W., Leach R. (ed.). Industrial X-ray computed
tomography. — Berlin: Springer International Publishing, 2018.— 372 p.

3. Boas F.E., Fleischmann D. CT artifacts: causes and reduction
techniques //Imaging in Medicine. — 2012.V. 4. — Ne2. — P. 229-240.

4. Villarraga-Gomez H., Lee C.B., Smith S.T. Dimensional metrology
with X-ray CT: A comparison with CMM measurements on internal features
and compliant structures // Precision Engineering. — 2018.V. 51. — P. 291-307.

5. Hiller J., Reindl L.M. A computer simulation platform for the
estimation of measurement uncertainties in dimensional X-ray computed
tomography // Measurement. — 2012.V. 45. — Ne 8. — P. 2166-2182.
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OLIEHKA KOD®OUILIMEHTA KOPPEJISILIAA MEJKTY BHIXOHBIMUA
CUTHAJIAMM COHABIY-JJETEKTOPA PEHTTEHOBCKOI'O
M3JIYYEHUS

Hazapenko C.IO.
Tomckuii nonumexnudeckuii ynugepcumem, 2. Tomck

Hayunwui pyxosooumens: Y000B.A., 0.m.H., 8.H.C. pOCCULICKO-KUMAUICKOU HA)YHOUL
JIabOpamopuiL pacuayUoHHo2o KoHmpons u docmompa TIY

[log MeTonmoM IyallbHBIX 3HEPIWM, KOTOPBIAIPUMEHSETCA VIS PACTIO3HABAHUS
MaTepyaioB C LIETBI0 OOecrieueHnss OE30MacHOCTH TEPEBO3OK, TOHMMAETCS CIIOC00
OIPEZIETICHNS MTAPaMETPOB OCIIA0NIEHHST PEHTTEHOBCKOTO MITYUYEHHs] OOBEKTOM KOHTPOJIS
VTS IBYX SHEPreTHUCCKUX TUara3oHoB MamydeHus [1]. JleTeKkTopbl, KOTopble COCTOSIT U3
JIBYX U 0OoJ1ee JIETEKTOPHBIX CIIOEB, TJIE€ BEPXHUM CJIOW TPEUMYIIIECTBEHHO PETUCTPUPYET
HUBKOHEPreTUUECKE (POTOHBI, 8 HYPKHHUM CIIOHM pervCTprpyeT OT(IITETPOBAHHBIN U OoJ1ee
MKECTKHI CIIEKTp, Ha3bIBAIOTCS COHIBUY-TIETEKTOpamMy. DIITBTpalyisi MOKET OXBAThIBATH
TOJIBKO BEPXHUI CIIOW JieTekTopa. [l yBeMUeHUsl CIEKTPATIHOTO PA3ACIICHUSI MEXKTY
CJIOSIMH JIETEKTOPA BBOIMTCS TOHKHI METATTUYECKUH (PUITHTP, Yallle BCEro METHBIMN, HO TIPH
ToM CHWXKaeTcsl APdeKkTMBHOCTL J103b1 [2].B  manHHON paboTenpoBesicHa OIeHKa
KO3((ULIMEHTa KOpPEISIIMM MEXKAY BbIXOIHBIMU CHTHAJIAMH  COHIBUY-JIETEKTOPA
JPEHTTEHOBCKOIO M3ITy4eHusL. VccenoBaricst COHIBUY-IETEKTOPCO CIICTYHOIIEH CTPYKTYPOL:
niepBbIit Aetektop CS| — mpoMeXyToUHbI (DIITBTP (MeIb); BTOPOU (3aIHHIA) JETEKTOp —
nerekrop mionmHOro TororieHns CSl. OObeKTaMi KOHTPOISI  SIBTISUTHCHCIICTYFOITTNS
MaTepyaIbl; TUIACTHIK, ATFOMUHIH 1 skerie30.HavanbsHast sHeprust Eq cocrarmsuia 140, 150 u
160 x3B, Tommna oosekra H = 0; 0,3; 0,5; 1; 2 om; TormimHa riepeoro aerekropa Hy = 0,1;
0,2;0,3;04,0,5;0,6;0,7;0,8;0,9; 1,0 MM, TormpHa ipomexxyTouHoro dwmistpa Hi = 0,1; 0,2;
0,3;04;0,5;0,6;0,7;0,8;0,9; 1,0 Mm. PacueTs! poBOMMIIHCE C KCTIONB30BAHKEM PO PAMMBI
MathCAD.B pesynbrare mpozenaHHOM paOoThl ObUTM BBIMHUCICHBI KOXD(PUIEHTHI
KOPPEISIIA MEXKTY BHIXOIMHBIMU CUTHAIAMH COHIIBIY-JIETeKTOpa. PacueTs rokaszarmy, 4ro

NpY  YBEJIMUCHUM TOJIIMHBI OOBEKTa KOHTPOJS KOX(D(PUIMEHT KOPPEISIMH MEXKITY
BBIXO/THBIMH CUTHAIAMU COH/TBIY-/IETEKTOPA YMEHBIIIACTCSL.

Cnncoxk nHPOPMAIHOHHBIX HCTOYHUKOB

1. OcrmoBC.I1., YcauerB. 10., Yaxnos C. B., Illetvnxrmu C. A., Kambinesa E.
H./ edexrockormst.—2018.—Ne 11.— C.57-68.

2. Fredenberg E. // Nuclear Instrumentsand Methods in Physics Research Section
A Accelerators, Spectrometers, Detectors and Associated Equipment. — 2018.— V. 878.—P.
74-81.
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WUCCJIEJOBAHHUE 3D MOJIEJIV IEYATHOM IJIATBI ITPH
BUBPOUCTIHITAHUSIX

Hu JI.P.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwuii pykosooumens: Kanunuuenxo A.H., k.m.H., Ooyenm omoeneHus
Kowmpons u ouaeHocmuxu TI1Y

AHanu3 MHOTMX MEXaHHU3MOB, NPOTEKAIOIIUX IPU BO3JACHCTBUU
BUOpallMd MOXHO CMOAenupoBatb B coBpeMeHHbIXx CAD cucrtemax.
Kpernnenue mneyaTHbIX IUIAT OCYIIECTBIIAETCS NPU MOMOIIM 3aKHUMHBIX
MPUCIIOCOOJIEHHUI, YTO MPEACTAaBISIET COOOM CHCTEMY KOHCTPYKIIMOHHBIX
AJIEMEHTOB, YJEPKUBAIOIIMX II€YATHYK IUIATy B KOHCTPYKIMU Ooiee
BBICOKOT'O POBHSI (B paMe, Ha KOpITyce, Ha MaTEPUHCKOM IJIaTe U T. I1.).

3apava_1 [COBCTBEHHBI@ 4ACTOThI]
OTHOCUTENbHbIE NepeMeleHNs, MOayNL
©opMa 1 - pesoHaHCHaA YacToTa: 262.436 'y
Macuiras nepemeLyenuii: 0.00

Pucynok 1 — PacueTr coOCTBEHHBIX YaCTOT 3JIEKTPOHHOM IJIaThI
Cnucok ucnojib30BaHHOM JUTEPATYPHI

1. BuOpauuss u ynapsl B paauoanmapatype/ B. Bb. Kapmymun,
Kapnymun, B. b.. — M. : Coetckoe paano, 1971. — 344 c.

2.MccnenoBanue BIUSHUS BO3JCHCTBUS BHOPAIMOHHBIX HArpy30K Ha
KOHCTPYKIITMOHHBIE MaTepualbl M3Aenuil 3mekTpoHHoi Texnuku / O. H.
I'epacumos, A. 0. Jopocunckuii, M. H. bepe3un// Hane:xxHOCTh 1 KaueCcTBO
ciokHbIX cucteM. — 2017, — Ne3 (19). — C. 37-42. DOI 10.21685/2307-4205-
2017-3-6.
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MOJIEJIMPOBAHUE JINCJIOKALIAM ITYTEM IAPAJVIEJIBHOI' O
INOAKJIIOYEHUA

Hompenanos HU./1.
Tomcxuu nonumexnuueckuu ynusepcumem, 2. Tomck.

Hayunwui pykosooumens: I pacoboes A.B. 0.m.n., npogpeccop OK/[ TIY

OpnHOM W3 MPUYHMH KaTacTpO(UUECKUX OTKA30B CBETOAMOJOB MPHU HX
pabote sBisgercs nedext tuma «Jlucmokarus». MCKyccTBEHHO co31aTh
JAHHBIA Je(PEeKT MOXKHO IyTeM IOBBIIICHUS TEMIIEpaTyphl CBETOAUOAA IO
onpenesieHHoro 3Ha4eHus. C MOMOIIbI0 MUKPOCKOIIA C TeTNIOBU30POM OYIyT
BUJIHBI, TaK Ha3bIBaGMbIC OYarv, MECTa IMOBBIIICHHON TEMIIEpaTyphl, YTO H
OyJleT TOBOPUTh O HAIMYMUM WJIM Pa3BUTUHU JUCIOKaIui. BTopoii cmoco0, 3To
CO3/1aTh TApPAJJICIBHOE TMOJKIIOUYEHUS K CBETOJAMOAY CBETOAMOAA APYroro
TUMAa BMECTE C PE3UCTOPOM U M3MEPUTh mosrydyeHHble 3HaueHus BAX. Ilo
M3MEHEHHUIO BOJBT-aMIIEPHONW XapaKTEPUCTUKUA MOXKHO CYJIUTh O HaJU4YUU
ne(dEeKToB.

[lenbro paGOThI SABISICTCS MOJCIMPOBAHMS JUCIIOKAIIUN C MTOMOIIBIO
napaijieIbHOr0 MOAKIIOYEHUS U u3MepeHuto BAX.

B pesynapTrare mNpOBEIEHHOTO MOJEIUPOBAHUS OBUIM TOJYYCHBI
cootBeTcTBYIOIME BAX. I10 €€ n3smenenuto, otnocutenbHo BAX cBeTroanoa
0e3 TMapajuIeIbHOTO TOAKIIOUEHUs, MOXKHO CJelaTh BBIBOALI O HAJTUYHH
nedeKToB B HEKOTOPHIX oOpasmax. B IpoBEAEHHBIX HCCICIOBAHHUIX OBLIO
3azaeiictBoBaHo 10 cBetonnonoB. Ha pucynke 1 mokaszansl pe3ynbTaTtel BAX
JUUIs1 HEKOTOPBIX CBETOIMO/IOB
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Pucynok 1. BAX cBetoanonos

LSk A

Cnncoxk MH(POPMAIHOHHBIX HICTOYHUKOB

1. A.bepr, I1. Tun. Ceeroauoasl. — Mocksa.: Mup, 1979.
2. Basunos B.C., KuB A.E., Hus3oB O.P. Mexanu3Mbl o0pa3oBaHus
¥ Murpanus neexToB B moynpoBogaukax. — M.: Hayka, 1981.
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BJIMAHUE BJIAYKHOCTU HA KOMITAKTUPOBAHUE
HAHOIIOPOIIIKOB

IIamkoe /1. A.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwuii pykosooumens: I'vineazoe C.A., 0.m.H., 6e0yujuti Hay4Hslii
compyonux IHTHUJI S/JulITITY

[{upkoHMEBAs KEpaMHUKA IIMPOKO HCIIOJIB3YETCS B HAYKE U TEXHUKE
Oylaromapsi CBOEH BBICOKOW TETUIOCTOMKOCTH W CTAaOWJIBHOCTH CBOMCTB B
IIAPOKOM JAUAIA30HE TEMIIEPATYP.

Bce meTonpl mosiydeHUs HaHOKEpPaMHUKH HamNpaBJi€Hbl Ha TO, YTOOBI
CHHTE3UPOBATh BBICOKOKAYECTBEHHYIO HEMOPUCTYIO KepaMuKy. OgHOW U3
CYIIIECTBEHHBIX MPOOJEM, CTOAIIMUX HA JIAHHOM MYTH, SBISIOTCS MPOIIECCHI
MOTJIONICHHUS BEIIECTB U3 OKPYKAIOIIEH CPEIbI.

Bce BKIIOYEHMS MOTYT BIMATH Ha JKCIUTyaTallMOHHBIE CBOMCTBA
MOJIy4aeMoil KepaMuKH. B CBs3M € 3TUM U3y4YEHHE IMPOIIECCOB COPOIUU
SIBJISIETCSL aKTyaJIbHOMU 3aJ]a4€i B HACTOSIIIEE BPEMSL.

[enpro naHHON pabOTHI SBISIETCS U3YUYEHUE MPOIIECCOB COPOIIMOHHOTO
oOMeHa HAHOMOPOIIKA YACTUYHO CTAOMIIM3UPOBAHHOTO TUOKCUIA ITUPKOHUS
(YCALI) npu pa3aIM4IHOM CTENICHU BIAYKHOCTH MTOPOIIIKA.

bpul mpoBeneH psia 3KCHEPUMEHTOB IO MCCIEAOBAHUIO 3aBUCUMOCTHU
IJIOTHOCTH U TIOPUCTOCTH HAHOKEPAMHUYECKHX OOpa3loB MOpOIIKa (HUPMBbI
TOSOH npwu pa3iM4HON CTENEHU BIAXKHOCTH HAHOMOPOIIKOBOT'O KOMIIO3HUTA.

Cnncoxk nHPOPMAIHOHHBIX HCTOYHUKOB

1. b.M. banosu, A.I'' KonmakoB, M.1. AnsimoB, A.M. Kpotos
HAHOMATEPUAIJIbI MexyHapoaHblii YHUBEPCUTET MPUPO/bI, OOIIECTBA
u JyenoBeka «Jlyona» dwman «Yrpema», Mocksa 2007.

2. G. Cerrato, S. Bordiga, S. Barbera, C. Morterra A surface study
of monoclinic zirconia (m-ZrO,) Surface Science 377-379 (1997) 50-55.

57



KOHTPOJTH TOJIIMHBI YITAKOBOYHBIX MATEPHAJIOB MUIIEBBIX
MPOAYKTOB

O3epoesa /1. A.
Tomckuti nonumexuuueckuil yuusepcumem, 2. Tomck

Hayunwiii pykosooumens: Axumos E.B., k.m.H., 0oyeHm omoeneHus
Koumpos u ouasnocmuxu TITY

KOoHTpons  TONIIMHBI ~ YNAKOBOYHBIX  MAaTE€pUAIOB  3a4acTylo
OCYILIECTBIISIETCA TOJBKO Ha MPEANPHUATHAX, U3TOTABIMBAIONIMX MUIIEBYIO
OPOAYKIIMIO, I/I€ HET BO3MOKHOCTH UMETh IIUPOKH apk npubopos. B cs3u
C A3THUM BO3HUKAaE€T HEOOXOIMMOCTb B YHHMBEPCAJIbHOM H3MEPUTEIHLHOM
TOJILLIUHOMEDE.

OOBEKTOM HCCIIEIOBAaHUS SBIIAIOTCS HamOojee BOCTPEOOBAHHBIE
YIAKOBOYHBIE MaTEpHalbl: METaUl, IUIACTUK M CTEKJIO. [[nsg KoHTpomus
TOJNIIMHBI  MOKHO  HCHOJIB30BAaTh  CJIEAYIOIIME  BHABI  KOHTPOJI:
BUXPETOKOBBIN, aKyCTUYECKHU, AIEKTPOEMKOCTHOM, MarHUTHBIN,
PaaIrOBOJHOBBIN [1].

B xone aHamm3a caMbIX NOAXOASIIMX IOJ PEHICHHUE IOCTABICHHOMN
3a/1a4yy METOJ0B HEPA3PYIIAOLIEr0 KOHTPOJIS,, MOKHO CIEIaTh BEIBOJ O TOM,
YTO ONTHUMAJIbHBIM METOJOM JUIsi KOHTPOJS TOJIIMHBI YHAKOBOYHBIX
MaTepuasoB B chepe MUILEBOM MPOIYKIUU SBISETCS aKyCTUUECKHIA.

BuxpeTtokoBeIlli METOJ HWMEET 3HAYUTEIbHBIM HEJOCTATOK B BUJE
OOBEKTOB KOHTPOJIS, BBIMOJIHEHHBIX TOJBKO U3  3JIEKTPONPOBOASIINX
MaTepuanoB. AKYCTHUECKUH METO] MO3BOJSET padboTaTh C M3JCTUSAMH U3
CaMbIX pa3JIMYHBIX METAUIMYECKUX M HEMETAUNIMYECKUX MaTepHuasoB.
DJIEKTPOEMKOCTHOM METOJ 3aBUCUM OT TEMIIEpaTypbl W BIAXHOCTHU
OKpYXaIOUIEH Cpebl, BIUAHUS BHEIIHUX JJIEKTPUYECKUX Tojned. [JanHOomMy
nmpeoOpa3oBaTeal0 HEOOXOJUMO HaJU4Me JABYXCTOPOHHEro JOCTyma K
U3MepsieMOMY OOBEKTYy. AKYCTHMUECKMH METOJ aJanTUBHBIA M HE Tpedyer
NOCTYTI C IBYX CTOPOH. B oTiinune 0T akyCTHYECKOro METO1a, Y MAarHUTHOTO
paboTa ToJIbKO ¢ peppOMarHeTUKaMHU, IByXCTOPOHHEE U3MepeHue [2].

Cnucoxk nHPOPMAHOHHBIX HICTOYHHKOB
1. Tonpamreiin A.E. ®usnueckne oCHOBBI MOJy4YeHUs WHPOpMAITUH:
yueOHuk Tomck: U3n-so TIIY, 2010. — 292 c.
2. Kuproxa, B.B. [Ipumenenue DJIEKTPOCTATUYECKUX
npeoOpaszoBaTesiet 1k KOHTPOJIS TOJIIUHBI MOJUATUIICHOBOM tuieHku / B.B.
Kuproxa // Hayu. tp. JanepsioBTy3a, 2015. — Ne 34. — C. 65-68.
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BUXPETOKOBBII MBMEPUTEJIb TOJIIIUHBI
JEKTPOITPOBOIAILIEN INTACTUHDBI

Omapoesa /I.M.
Tomckuu norumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwuipykosooumens: I oneowmetin A.E., 0.m.H., npogheccop omoeneHust KoHmponau
ouaerocmuxu TI1Y

[ pu npoBeieHNH KOHTPOITHHO-M3MEPUTENBHBIX PA0OT IO OMPENIETICHHIO TOJIIMHBI
Pa3HOOOpa3HbIX JIETAICH, M3IEIMA W WX IEMEHTOB HCIIONB3YIOT TOMIIMHOMEPHI —
MEXaHMYECKHE TIPHOOPHI WM TIPUOOPBI, PEATH3YIOIIHE METObI Hepa3pyIIaromero
KOHTPOJISL.

TommmHOMEpBI IPUMEHSTIOTCSL Ha 3Tarie KOHTPOIS TPH TPOU3BOJCTBE (PONBIH U
IJIEHOK, TpyOO- M METAUIONPOKATa, MPU HAHECEHWM TMOKPHITMIA Ha Kakue-moOo
TIOBEPXHOCTHL.

Tatoke He0OXOIMMO OCYITISCTRIISITE KOHTPOJIb TOJIIMHBI B TEUEHHE SKCTUTyaTalln
V3IEIHIL

M3mepurenbHble MpeoOpasoBaHKsl B TMOJSIX BHXPEBBIX TOKOB (BHUXPETOKOBBIE
VBMEPUTENTbHBIE TPeoOpa30BaHKMs) OCHOBAaHBI HAa BO3OYXKJICHUM B AJICKTPOIPOBOISIIIX
OOBEKTAX TIEPEMEHHBIM MATHUTHBIM MOJIEM BUXPEBBIX TOKOB 1 3aBUCMOCTY I1apaMeTpOB

3THX TOKOB OT CBOMCTB OOBEKTA.
2R

Pucynok 1 — Bo30yx/1eHle BUXPEBBIX TOKOB I€PEMEHHBIM MArHUTHBIM IOJIEM KPYTJIOH 0OMOTKH ¢
TOKOM

B KkadecTBe HCTOYHMKA MTEPEMEHHOTO MArHATHOTO TIOJISI B OOJIBITIMHCTBE CITyJacB
HCTIONB3YETCs 0OMOTKA CTIEPEMEHHBIM IEKTPHYECKAM TOKOM (0OMOTKA BO30Y>KIICHHSI, TOK
BO30YKIICHI).

Ecmm Takyro OOMOTKY TOMECTUTh BOJIM3M OJIEKTPOMPOBOSILECIO OOBEKTA,
HarpyMep, ITTACTUHBI, TO MArHUTHOE TT0J1e OOMOTKH OY/IeT CO3/1aBaTh B OOBEKTE HEKOTOPBIi
MAarHUTHBIN [TOTOK.

B cootBeTCTBIM € 3aKOHOM 3MIEKTPOMArHUTHOW MHIIYKIMM W3MEHSIOLLMICS BO
BPEMEHN MarHUTHBIN TTOTOK CO3MACT BUXPEBOE AEKTPUIECKOE TIOJE.
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B [Tn]— BeKkTOp MAarHUTHOM MHTYKIIUY;,

E[B/M}- HanpsbkeHHOCTB A7IEKTPIIECKOTO TIOJISL.

Hanmyupe 3meKTpudeckoro Tojist B ANIEKTPONPOBOSAIICH Cpele MPUBOIUT K
TIOSIBIICHHIO JICKTPHUYECKOTO TOKA.

DTOT WIEKTPUYECKHIA TOK COBITAIACT TIO HAMPABIICHHIO C JIMHHSIMU HAIPSDKEHHOCTH
MHITYIIPYEMOTO  EKTPUYECKOrO TIONST M COOTBETCTBCHHO MMEET TAkoKe BUXPEBOU
xapakTep. BUxpeBble TOKH 3aMBIKAFOTCS HETIOCPEICTBEHHO BAJIEKTPOITPOBOISIIIEM OOBEKTE,
00pa3yst BUXpeoOpasHbIe KOHTYPBI, CHETUBTONTIECS ¢ MHIYKTHPYOIIFM UX MarHATHBIM
TIOTOKOM.

BuxpeBble TOKM IMEIOT COOCTBEHHOE MarHUTHOE roste. CoriacHo 3akoHy JIopeHna,
MIEPEMEHHOE MAarHWTHOE TIOJIC BUXPEBBIX TOKOB CTPEMHICS TIPOTHUBOICHCTBOBATH
M3MEHEHHSIM MArHITHOTO TIOTOKA, MHTYKTHUPYFOITICTO BUXPEBbIC TOKH.

[TapameTppl BHXPEBBIX TOKOB — aMIUMTy[a, (ha3a, TPOCTPAHCTBEHHOS
pacrpesieyiecHie — 3aBUCSAT OT TeOMETPHUECKHX pasMEpoB, (POPMBI U CTPYKTYPHBIX
OCOOCHHOCTEN  ATIEKTPOIPOBOAIIEIO  OOBEKTa, WIEKTPOMATHUTHBIX — XapaKTEPUCTUK
Marepualia, B3aMMOpPACTIONIOKEHHST 00BbEKTa U UCTOUHMKA BO30Y’KIIAIOIIETO MAarHUTHOTO
TIOJIs1, YACTOTHI M| aMITTUTY Il TOKA BO30YK/ICHISL.

Cronb OONBIIIOE YHMCIIO RIMSOIIMX TApaMETPOB  OOCCTICUMBACT  BHICOKYIO
MH(OPMATUBHOCTH BUXPETOKOBBIX METOJIOB M3MEPUTEITHHBIX TPEOOPa3OBaHMI, UTO JIENIacT
JIaHHBIIA METOJ] KOHTPOJIs HanOosiee PhHEKTBHBIM 151 HAILIETO UCCIICIOBAHKISL.

Cnucoxk nHPOPMAIHOHHBIX HCTOYHUKOB

1. Tompmurreiin, Anexcanap EdgpemoBnu. ®usiueckue OCHOBBI TOMyYEHHS
uHpopMarmy : ydeOHUK s ipukiaHoro OakanaBpuara / A. E. Tompameiis— Tomck.
M3narenseTBo - ToMcKoro rosmTexHrdeckoro yarBsepertera2007.— 109c¢.

2. Hepazpymarormii koHTportb. CripaBounmk / ion per. B.B. Kirroesa: B 8 Tomax. T
2: B 2-x xH.: Ka. 1. Konmpoms repmernunocy. K. 2: BrxperokoBblii KOHTpOrb. — M.:
MarmHoctpoenue, 2003.— 688 c.

3. BracoB K.B OcHOBBI BUXPETOKOBOTO HEpa3pyIIAOIIEIO KOHTPOJS: YIeOHOe
niocoore Hoocrbmpek: CHOMpPCKHI TOCYIapCTBEHHBIN YHUBEPCHTET ITyTel COOOITICHNS,
2015.—54c.

4. Tompmurreiin, Anexcannp Edpemonrd. Vcronbs3oBaHre HecTalMOHAPHBIX TIO
HaIPaBJICHAFO MATHUTHBIX TOJICH TSl MICHTU(DMKAITAN JIOKATHHBIX AMEKTPOIPOBOISIIINX
o0bekToB/ A. E. l'onpmnrreiin, B. K. YKykoB; TOMCKHiA TONMTEXHUYECKHIA YHABSPCHTET. —
Tomck: I levarnas manydaxrypa, 2002.— 139c.

60



BJIMSTHUE OBJTYYEHHUS TIO3UTPOHAMM HA XAPAKTEPUCTHKHA
CBETO/IMOJIOB

Ilywkapes A. C.
Tomckuu norumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwuipykosooumens: I padoboes A.B., 0.m.H., npogheccop omoeneHus KoHmposiu
ouaerocnmuxu TT1Y

B Hactosiiiiee Bpemsi TpH CO3JAHMHM TIOYTPOBOAHMKOBBIX TIPUOOPOB 0co00e
BHUMaHHE YJIENISIETCS TIOBBILICHHIO TTOKA3aTesiel KauecTBA MX KOMITOHEHTOB, TIOCKOJBKY
Ka4eCTBO K&KIOTO OTJIEIBHOIO KOMIIOHEHTA OMpPEIETSAET KAYeCTBO KOHEUHOIO HM3IIEIIHL.
[poGriema paaualMOHHON CTOMKOCTY TIOMYTIPOBOHUKOBBIX M3CNUIN Takoke TpeOyeT
PaCCMOTPCHYSL.

PaqpiaiioHHOE BO3EICTBIE HA KPUCTA/UTIAYECKYHO PELLIETKY IPUBOIUT K TEHEPALIN
CTAaOWIbHBIX paualMoHHbIX JieekToB (P/I), CHIDKEHMIO KOHIIGHTpAIiM 3JIEKTPOHOB
YMEHBIIICHUIO X TIOJIBIDKHOCTH U, CIIEIOBATENBHO, K JCTpajIal iy TapaMeTpoB MPHOOPOB.
Omn 3pdeKThl MOMyYWTd Ha3BaHHUE J030BBIX PHEKTOB, TIOCKONBKY KOXD(PUIEHTHI
PAMALIMOHHOTO M3MEHEHNS KOHLIEHTPALIMK IEKTPOHOB M MX TTOJIBMKHOCTY M3MEHSTIOTCS
HPONOPLIMOHATHHO TIOIVIOIIEHHON 03¢ WM YPOBHIO BO3ZeHcTBUS Ipu  3(derrax
cverienys.  [lporpamma faHHOM paboOTHl 3AKMIOYAECTCT B AHANE M3MEHEHWS
EKTPOYUBAYECKUX U CBETOTEXHUYECKUX XapaKTEPHCTUK HMCCIIETyEMbIX CBETOAMOIOB
Hocs1e OOMTy4UeHusl MX TIO3UTPOHAMY C Pa3TMIHBIMU BpeMEHaMU BO3ACHCTBISL. OCHOBHBIMU
MH(OPMATVBHBIMA  TIapaMETPaMH  BBICTYITIUTA  BOJIBT-AMIIEpHAst W BaTT-aMIiepHas
XapaKTepu :

Ha ocHoBaHMM TONy4EHHBIX PE3YJIBTATOB CIIEIYET, YTO BIMSIHUE TIO3UTPOHHOTO
VRITY4YeHHs Ha XapaKTePHUCTIKK M3IEIHIA Ha OCHOBE P-N-TIepexozia He TOBKO OUEBUITHO, HO
TAKOKE MMEET CBOM OINPENETICHHBI MEXAHM3M BO3JIEHCTBHS, KOTOPBIM BIIOJHE MOMKET
TIPUMEHATHCA Y TS APYTUX TIOYTPOBOTHUKOBBIX M3/IETTUIA.

Cnucoxk nHPOPMAITHOHHBIX HICTOYHHKOB

1. 3u M.C. ®u3uika nomyrnpoBOIHUKOBBIX IPHOOPOB, B 2-X kavrax. Ku.1. [ep.
¢ aHr.— 2-enepepad. v iom. w3, M.: Mup,—1984.—456.¢.

2. IIpokorseB EdI. BBeneHne B TEOpHIO TMOBMTPOHHBIX IPOLIECCOB B
TIOJyNPOBO/IHMKAX M HWOHHBIX Kprictawiax. - M., 1979. - 384 c. - Jlen. B IITHUA
"Orextponrka'. P-2837. MPC BUMMU "Texnyika, rexHomorvist, skoHoMuka'". - Ne 27.-1980.
- Cep. "DP".

3. Moxpynvma A Jl,, TlpokorbeB EJI. AHHATWISLMS TIO3UTPOHOB B
arMasornooOHbIX  TionmynpoBoHrKax / Te3. gowit "30-e CoBelliaHue IO SIICPHOM
CIIEKTPOCKOIUX M CTpYKType aromHorosipa'. - J1., 1980. - C. 553,
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KOHTPOJIb TOJIIIUHBI TEPMOU3OJIAIINOHHBIX MATEPUAJIOB

Pazmaxun B.C.
Tomckuu norumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwuipykosooumens: Axumos E.B., k.m.H., 0oyeHm omoeieHusi KOHmposi u
ouaerocnmuxu TT1TY

Ha cerompsimHmic IEHb CyIIECTBYET MHOMKECTBO METOJIOB HEPa3pyIIAFOMIETO
KOHTPOJISL C WCTIONIE30BAHMEM HM3MEPUTENBHBIX TPEOOpasOBaHmMi, KOTOPBIC TIO3BOJIIOT
BBISIBUTB JIS(DEKTHI M IBMEPHUTD XapaKTEPHCTUKI OOBEKTOB, MUHUMI3UPYS KOHTAKT C HAMHU,
a TO W BOBCE OCCKOHTAKTHO. TeIUion3orsiims («TeIUIoBasi M3OJBIIMSDY) — JIEMEHTBI
KOHCTPYKIIMM, YMEHBIIIAIOIIME TIPOIeCC TEIUIONepeiayyl ¥ BBIIOIHSIONME POJib
OCHOBHOTO TEPMHYECKOIO COMPOTURIICHUSI B KOHCIPYKIMH. TE€PMUH TakoKe MOMKET
03HAYaTh MATEPUATTHI TS BHIMOJTHEHHS TAKMX JIEMEHTOB M KOMILIEKC MEPOTIPUSITHI 110
VX YCTPOWCTBY.

OcHOBHBIE BUIbI TPUMEHSEMOMN TETION30ISAIUN:

- MOHOJIUTHBIH TTeHO06eToH (MIoTHOCTHIO 710 300 kr/M°);

- MUHEPAIOBATHBIE M3/IEIYST B BUJIE MATOB, TUTAT, CKOPITYTL, LIMJTMH/IPOB U T. T1.
(KaMEHHas 1 CTeKIISIHHAS BATA);

- IEHOIIOJIUCTUPOJT (BCTICHEHHBIN U AKCTPYIUPOBAHHBIN )

- ICHOTOJINYPETaH

- mosmum3onuanypar (PIR)

BuxpeTokoBble M3MEpUTENBHBIE MPe0Opa3oBaHUsl Oa3UpPYHOTCSl HA 3aBHCUMOCTU
TIapaMeTPOB BHXPEBBIX TOKOB, KOTOPHIC BOHUKAIOT B HBMEPSEMOM OOBEKTE, TIPOBOISIIIM
AMEKTPUYECKUI TOK, 32 CYET MEPEMEHHOTO MArHUTHOIO TIOJS, OT PA3IMYHBIX CBOMCTB
KOHTPOJIMPYEMOTO 00BEKTa. JTU TOKA B OOBEKTAX, MPOBOIAILMX WIEKTPUUECKUI TOK,
TIOSIRJISIFOTCSI Orarofiapst ISHCTBUIO HA HUX TIEPEMEHHOTO MArHUTHOT O TIOJTS.

t t | 1
-2R -R 0 R 2R r
&
Prc. 1. BO3HUKHOBCHHEBUXPEBBIX TOKOBIIOJ ICHCTBIEM Mar HUTHOTOTIONISTKPYIIION OOMOTKH C
TPOXOZSIIMIMIIO HEel TOKOM () MpacTiperieieH e MX ITIOTHOCTH B MBMEPSIEMOM TOKOTIPOBOISIITIEM OOBEKTE

(0): 1 —o6moTKa; 2 —KOHTYp BUXPEBBIX TOKOB
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%B8%D0%B7%D0%BE%D1%86%D0%B8%D0%B0%D0%BD%D1%83%D1%80%D0%B0%D1%82

DIEKTPOEMKOCTHOE M3MEPUTENTHHOE TPeo0pa3oBaHe OCHOBAHO HA 3aBUCUMOCTH
AIEKTPUYECKOTO KOMITIEKCHOTO COMPOTHURJICHHST KOHZICHCATOPa OT Pa3HbIX (hJaKTOPOB.

KonzeHcatop monmydaercss U3 JIBYX COMKEHHBIX TPOBOIHUKOB, KOTOpbIE
Pa3/IeNeHb NICKTPHKOM.

WLV VRO NI IDIIII

(o)}

Puc. 2. DnexTpuyeckuii KOHAEHCATOp, Te a, 0 —IPOBOJIHUKHU, C—IHIIEKTPHK

M3mepurenbHbie  MpeoOpa3oBaHMs. B PAMOBOJIHOBBIX  (BHICOKOYACTOTHBIX)
WICKIPOMATHUTHBIX ~ TOJSIX ~ OCHOBBIBAIOTCS HA  3aBUCHMOCTHL  TIapaMeTpoB
EKTPOMATrHUTHBIX KOJICOAHHH B JIMAITa30HE PAMOBOIIH OT TIapaMeTPOB CPEJIbI, B KOTOPOI
PaCTIPOCTPAHSFOTCS ATUKOJICOAHHS.

PacnipocTpanenue pagnoBOIH B OJJHOPOIHOM cpejie.

PaTrioBOITHBI— 3T0 AIEKTPOMArHATHBIE BOJTHBL, JTMHA BOJTHBI KOTOPBIX BAPHAPYETCS
B muarasoHe ot 5*10'(-5) 1o 100 MusHapioB METPOB.

JIist iBMepUTEITLHBIX TPeoOPa30BAHMIA MCTIONB3YETCS JIUAIA30H YITBTPAKOPOTKUX
BOMH(0T 1 10 1000 MM). OOBEKTHI KOHTPOIIS IMEFOT Pa3MEPhI TOTO JKE TIOPSIKA, UTO 1 JTTHA
BO30Y>KIIaeMOI 2JIEKTPOMArHUTHOMBOJTHBL.

y

Puc. 3. PacnpocTpaneHue 351eKTpOMarHuTHON BOJIHBI

V3mepureribHbie  MpeoOpa3oBaHUsl B aKYCTHHECKHX TIOMSIX Oa3upyrOTCs Ha
3aBHFICMIMOCTY XapaKTEPUCTHK BO3OYKIAFOIMXCS B YIIPYTOM MaTepraie MEXaHUYECKHX
KoJIeOaHMH (YIPYTHX BOJIH) OT XapaKTEPHUCTUK M3MEPSEMOTO OOBEKTA.
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Puc. 4. TTbe300mexTprdeckoe peoOpaszoBanye: 1 —UIaCTHHKA U3 ThE30TISKTPHKA, 2 — METATUTIeCKAst
OOKJIAITKA, 3 — CTIOM YKUIKOCTH 4 —3MepsIeMBbIil OOBEKT

VYopyrocte  00BEKTa, IUIOTHOCTb, CIPYKTYpa, HMHOPOIHBIE  BKIIIOUEHUS,
TeOMETPHUECKHE pa3Mepbl M MEXaHWYECKHUE HAMPSDKEHUSI B Mareprasie — TapameTpbl
00BEKTa KOHTPOJISL, KOTOPBIE 3aBUCST OT TIAPAMETPOB AKYCTHUECKIX KOJIEOaHHI, KOTOPBIE B
HEM BO30Y>KIIAtOTCSL.

[omBoms MTOTH, aKYCTHHUECKEIE BOTTHBI MOKHO IPUMEHHUTH 17151 BBISIRIICHIIS M 3aMepa
XaPaKTEPHUCTHK JIGEKTOB, 3aMepa TONIIIMHBI ITTIOCKUX 00OBEKTOB, COCY/IOB, TPYO, a TakoKe
JPYTHX TEOMETPHUECKHX pa3MEPOB OOBEKTaA, TAOKE €CTh BO3MOXKHOCTH KOHTPOJS 32
MEXaHUKO-(PIBIUIECKUMH XapaKTEPHCTUKAMI OOBEKTOB M X CTPYKTYPbI, UCCIICTIOBAHIE
HANPSDKCHA MEXAHUYECKUX BO3MYILICHUI M AHATN3 KUHETUKY ICCTPYKLIHM.

Cnucoxk nHPOPMAITHOHHBIX HICTOYHHKOB

1. TaepwmnA.H.,Moizecb.b. JlparHocTrika TeXHOJOrMUECKHX CHCTEM: YaeOHOe
niocooue. Yacts 1 . — Tomcek: M3n-Bo Tomckoro normmrexauyeckoro yaupepeurera, 2013. —
120c.

2. Taspwmn A.H.,Moitzec b.b. JlnarsocTrika TeXHOMOrmdeckux cuctem. YacTh 2.
yueOHoe mocodre. — Tomck: M3a-Bo Tomckoro nommmexamdeckoro yarBepeutera, 2013, —
128c¢.

3. Kokopepa A.E., [Tnorankosa 1.B., 'amsiiesa O.B., Kuraesa M.B. Kortpomb
TOUHOCTH pe3yribTatoBr3Mepernii/ [lomyHosekuii BectHrK.— 2016.—Ne 4-2.— C. 84-87.

4. BnacoBB.A., CrenanoB A.A., 3onmbHrkoBa JLM., Moiizec b.b. OcHOBbI HayYHBIX
HCCIIEeIOBAHMI: yueOHO-MeTomueckoe rocooue.— Tomek: M3n-8o TITY, 2007.—202c.

5. Tompmrreiin A.E. Ovzrdeckrie OCHOBBI MOy deHFst THQOPMAITH. - T OMCK:
W3narenscTBo TOMCKOTO TIosMTexHIeckoro yauBepertera, 2010.— 311 c.
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ABTOMATHYECKASI CACTEMA MOHUTOPHHT' A M YITPABJIEHUS
MHUKPOKJIMMATOM Y EE BJIMSTHUSA HA KAYECTBO YYEBHOT'O
MPOLIECCA

Cangymounosa /I.B., Munueanuesa A.C.
Tomckuii 2ocyoapcmeentblil yHugepcumem, 2. Tomck

Hayunvuipykosooumeny: [llawes /1B.., k. m. H., doyerm kageopvl ynpasieHus
kawecmeom 11y

KomcopTtHOCTS YCroBHii BO BpeMst 00pa3oBaTeI-HOTO MPOIECca PErTaMeHTHPYETCS
CTaHAAPTAMH ¥ CAHWUTAPHO-DIHMICMUOTIOTMYECKUMI  TPOOBAHMSMU K YCTPOMCTRBY,
CONECPYKAHUIO M OpraHM3aliM PeKHMMa PaboThl 00pa3oBaTeNIbHBIX OpraHu3aIiilt. OH1
YCTAHARIMBAIOT ONTUMATHHBIC YCJIOBUSI MHUKPOKIMMATa B TIOMEIICHUM, KOTOpbIC
OMAroMpUsITHO CKa3bIBAIOTCS HA PAdOTOCTIOCOOHOCTH M 37I0POBhE YUAITMXCS U TIGPCOHATA
00pa30BaTETHHBIX YUPEIKIICHHUIA.

HopmupyembiMu  TiapaMeTpaMyd  MUKPOK/IUMATa, BIASIONIMMU HAa  Ka4ecTBO
00pa30BaTENLHOIO TPOLIECCA, BBICTYNAIOT TeMIeparypa TMOMEIIEHNs], OCBEILEHHOCTD,
OTHOCUTENIbHA BIIKHOCT BO3/IyXd, CKOPOCTh JIBIDKEHHSI BO3IyXa.YTparieHHE U
PEryJMpOBaHIE MUKPOKIIMATa BO BpeMsl y4eOHOIO TPOLIECCa BOYIOKEHO HA MEPCOHAT
YVUPSKJICHHH, YTO TOPOKAACT YeIOBSUSCKMA (DaKTOp BIMSHUSL HA Ka4ecTBO YCJIOBHI
TIPOBEICHUS 3aHSITHIA.

brarofapsi  UCMOJB30BaHMIO  CHUCTEMbI  aBTOMATHYECKOTO  MOHHMTOPUHIA U
PEryJTMPOBaHKIS TTapaMETPaMi MUKPOKITMMATA, OOCCTICUMBAIOTCS UNICATTHHBIE YCIIOBUS JITIsI
PalbOThI COTPYTHUKOB M Y4aIlMXcsi, KOM(DOPTHOCTH CPEibl ¥ YMEHBITICHHE KOJIMYECTBO
3a00J1eBaHMIA, CBSI3AHHBIX C YMCTBEHHOU M (DM3UYECKOM JSITETBHOCTBIO HA TEPPUTOPHN
y4eOHbIX 3aBefieHni. CrcTeMa aBTOMATUYECKOr0 MOHMTOPHHIA OTBEYACT TPEOOBAHMSM
MOOWJTBHOCTH,  MaCIIITaOMpYeMOCTH, MOJYJIbHOCTH, MHOTOKAHATHHOCTH, a  TakokKe
aBTOMaTiyeck  (POPMUPYET OTYETHOCTh, KOTOPYIO BO3MOMKHO HCTIONB30BaTh  TPH
MPOXOXKIICHU ~ TPOBEPKM  TI0  TIOATBEPKICHUWIO  COOMIONICHUST  CAaHUTApHO-
SIMUIEMUOTIOTYECKUX HOPM U TIPABIJL.

Cnucoxk nHPOPMAITHOHHBIX HICTOYHHKOB

1. I'OCT 30494-2011 3nanms xwible W oOmIecTBeHHBIE. [ lapaMeTpsr
MHKPOKIIMATA B TIOMEITSHISIX ( € TiorpaBkoid). -M.: Cradnapturdopm, 2013 ron.— 22 .

2. CanlIuH 2.4.2.2821-10 «CaHUTapHO-3IMUIEMUOTIOTMYECKUE TpeOOBAHUS K
YCJIOBUSIM W OpraHu3alid  OOydeHusi B OOIIe0OpasoBATEIbHBIX — YUPSKICHUSXOY
[DnexTpoHHbIi pecypc]. - pexxum aoctyra: htp:/docs.cntd.ru/document/902256369/
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PA3PABOTKA ATIITAPATHOM YACTH JIABOPATOPHOI'O CTEHJIA HA
BA3E MUKPOITPOLHECCOPHBIX MOAYJIEX

Ceporwkos /I.10., IOpuenko B.B.
Kapazcanounckuu ecocyoapcmeennnviii mexHuueckuil yHusepcumem

Hayunwvui pykosooumens: Cepeees B.A., k.m.H., cmapwuii npenodagamers

Kageopvl UHDOPMYUOHHO-USMEPUMENHBIX CUCTNEM U NPUOOPOCPOEHS.
Kapl'TV

Boibop  onTUManbHBIX ~ anmapaTHBIX  CPEACTBIPH  CO3JAAHHUU
71a00paTOPHBIX CTEHIOB Ha OCHOBE MUKPOIPOILIECCOPHBIX MOJYJIEH SIBIIsIETCS
JOCTaTOYHO  CJHOXKHOM  mpoueaypoil. ClIO)KHOCTb  3TOM  MPOLEAYpPHI
ONPENEIAETCS CKOPOCTBIO TMOSBJIEHUS HOBBIX PEHICHHHM, a TaKkKe
HEOJHO3HAYHOCTBI0 METOAMKH, KOTOPAs IO3BOJISIET CHIENIaTh OAHO3HAYHBIN
BBIOOD.

Mukpomnporeccop - 3TO  CIO0XKHOE  YCTPOWCTBO,  KOTOpOE
XapakTepu3yercs:  OOJIBIIMM  YHUCIOM  [apaMeTpoB, TIPU  Pa3IUIHOM
IPUMEHEHUHU BaXHOCTh OJHHUX U TEX K€ MapaMeTpOB MOXKET ObITh OTJIMYHA,
WHOTJIa HU3KOE 3HAUYEHHE OJIHOTO MapaMeTpa MOKET ObITh KOMIIEHCUPOBAHO
apyruM. HekoTopble XapakTepUCTUKU HAMPOTUB — 3HAYEHUS HE HUMEIOT.
Nubimu cnoBamu, BeiOOp MIIK — 3T0 KoMmpoMuce Mexay TpeOOoBaHUSIMU
VCIIOJIB30BAHUS U €T0 IapaMeTpaMu.

[Ipu co3znanuu cTeHaa Jyis 1abopaTOPHBIX padOT K ammapaTHOM 4acTH
MIPEBSBIISIIOTCS TaKWE TPEOOBAHUSI, KaK:

1) HanéxHocTb.

B coBpeMeHHOM Mupe npu CO3/1aHuH JTaOOPATOPHBIX CTEHOB UM HHBIX
CO3/IaBa€MbIX YCTPOMCTB, OJHUM W3 OCHOBHBIX TPEOOBAHUM SBISETCA
HaJEXKHOCTh, TO €CTh CIOCOOHOCTh COXPAaHATH IJisi MOJIb30BATENS CBOIO
(YHKUIMOHATBHOCTD MO BO3ACHCTBUEM Pa3IMYHOIO BH/1a BO3JICHCTBHMA.

2) [IporpaMMHoOe yrpaBiIeHHE.

3) CooTBETCTBHE TIOCTABJICHHBIM 3a1a4aM.

Cnmcox MH(POPMALHOHHBIX HCTOYHUKOB

1. IIpecnyxun JI.H. «Mukpomnpoueccope». -M.:Bricias mko:na,
HsnarensctBo, 1986. - 495 c.

2. B.M. Ilapanos, E.C. [Tomumyk, H./[. Komesou, I'.I'. NmanuH,
N.I'. MunaeB, A.C. CoBaykoB. «JlaTuuku: CnpaBoyHoe mocobue» - M.:
Texnocdepa, 2012. — 624 c.
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W3MEPEHUE BJAYKHOCTH XBOMHBIX MOPO/J IPEBECHHBI

Cepeopennukos U. P.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwuipykosooumens: I oneowmetin A.E., 0.m.H., npogheccop omoeneHust KoHmponau
ouaerocmuxu TI1Y

KoHTponb BIIWKHOCTH JIPEBECHHBL, SIBISETCS OJHUM W3  IEPCTIEKTUBHBIX
HAIpaBICHUA.  J{aHHBIA rapaMeTp O4YEeHb BWMKEH BO MHOMMX  OTPacisiX
JIepEBOOOPA0ATHIBAFOLIICH TIPOMBIIILICHHOCTYL.

HanGorbitiee pacrpoctpaHeHyie cpeid METOIOB KOHTPOJS BIAKHOCTH MMEIOT
WIEKTPUYECKAE METOBL  MEKTPOIPOBOIHOCTh M JIMIEKTPHUECKas: MPOHUIAEMOCT
Marepriaiia TeCHO CBSI3aHbI C BAKHOCTHIO JIpeBecvHBL [Ipw TpoBeneHNM KOHTPOJIS,
IPaAyMpOBKM TPUOOPOB WM  MCCIIENOBAHMSI  3aBUCHMOCTEM  CONPOTURICHUS U
JITBKOMETPHYECKHX TIApOMEPOB OT BIIKHOCTH JIPEBECHHBI, CAMBIM OTBETCTBEHHBIM
3TANOM CITY>KHT M3TOTORJIEHHE KOHTPOJIBHBIX 00pasiioB. OT TOTO U3 KAKOro Marepraia v C
KaKMMH XapaKTEPUCTUKaMK OYy/TyT M3TOTORJICHBI 00pA3LIbL, 3aBUCUT TOUYHOCTB OMPEICTICHHS
TIapaMETPOB Y KOHEUHBIN PE3YJIBTAT UCCIIEOBAHMSL.

B kauecTse 3aroToBKH U151 00Pa3L0B ObLT UCTIONBE30BaH OpyCOK M3XBOWHOM MOPOIBI
JpeBecHHbI (cocHa). | eomeTpryecKkre pasMepbl 3ar0TOBKU COCTaRIUTH: (59x42x20) M.
HecobmrorneHre oTHOTUITHOCTY pa3Mepa 00pasiioB WM HEBEPHBIN BHIOOD pazMepa, TIORIEK
OBl 3a COOO MOTPEITHOCTL B M3MEPEHISIX. B TiepByr0 ouepe/ip, 9T0 BIHSHUE KPacBOIro
(pexcra.

Janee o0pasiibl ObUTM BBICYIIICHBI 70 HYJICBOM BIAKHOCTH B aAHATM3ATOPE
BiakHoctt RADWAGWPS 50SX, mocrie yero Obumd M3MepeHbl MX (DH3MUECKUEe
XapaKTePUCTUKH.

Ha criemyrortiem atarie 06pasiibl OABEPravch YRIKHEHHIO, ITyTEM 3aMaurBaHust
MX B EMKOCTV C BOJIOM Ha Pa3HbIM NPOMEXKYTOK BpeMeHu. [locre Jero yRiakHEHHBIN
00pasel] BHOBb MOJIBEPTayiCs M3MEPEHUIO.

W3 nocTaBieHHbIX OMMBITOB OBLIO BHISIRIICHO, YTO BPEMsI BHIMAUMBAHKS OOPA3LIOB B
BOJEC BIMSIET HA MX BJIAKHOCTb. M3 M3MEpEHHBIX AMEKTPUYeCKUX MapaMeTpoB ObLIO
YCTAHOBJIEHO, YTO JUISl pactpeesieHUs MOJIEKYS BOZIBI IO OOBEKTY KOHTPOII TpeOyeTcst
BpEMsi, OHO B CBOKO OYEpE/Ib 3aBUCUT OT BPEMEHH BbIMAUMBaHUs. 3HAYCHUE BIAKHOCTU
KOHTPOJIMPOBATIOCH ITPY TIOMOIT €MKOCTHOTO TPEe00pa30BaTeILsL.

Cnucok uHpOPMAMOHHBIX HCTOYHUKOB

1. bepmnep, M. A. Mamepenusi BnavkHoctv. -M.: Dneprust, 1973.- 300 c.

2. Xwmenb A.P. vpnextpuku v BonHbL [ ep. ¢ anrn. M., 1960.-293.

3. Myranesckuii B. Y. KoMOMHMpOBaHHBIE CIIOCOOBI IBMEPEHHS BIYKHOCTH
BKaK K1peBechHbL./ «3MepumenbHas Texankay. - 1972.T. 1.- Ne 11. - C.69-70.
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KOHTPOJIb ITPOSIBJIEHUS JUCJIOKALIAM ITPY BO3IEMCTBUAN
BHEIIHUX ®PAKTOPOB

Cémuun E.A., Ilompenanoe H./]., Cumonoea A.B.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwii pykosooumens: I padoboes A.B., 0.m.H., npogheccop omoenenus
KOHmMpoJisi u ouacnocmuxu, TIY

Jucnokanuu oOpa3yroTcs B TBEPAOM Teje B pe3yibTare jaedopmariuit
MEKATOMHBIX CBSI3€H, KOTOpPBIE OMPEACNSIIOTCS YCIOBUAMHM OOpa3oBaHUs
TBEPJIOTO T€JIa U YPOBHEM €ro JierupoBaHusi. UMeHHO 13-3a 3TOro JUCIOKalUU
SIBJISIFOTCSL HEOTHhEMJIEMOM 4acThIO JII000T0 TBEPJIOTO Teja U, CJIEI0BATEIIBHO,
BceX MpuOopoB. CTOUT YUUTHIBATH, YTO 00pa30BAaHHBIC AUCIOKAIIUN BIUSIOT
Ha pa3fInyHbIe XapaKTEPUCTUKHU KaK IMOJIOKUTEJIbHO, TaK U OTpUIlaTEIbHO. B
JAHHOM ciiy4ae, OyAyT pacCMOTPEHBI AMCIOKAIMKA BBI3BaHBI MPHU MOMOIIU
MOHM3UPYIOIIETO HU3JIyYEHUsS TraMMa-yCTaHOBKM MMAPTUM CBETOJMOJIOB Ha
ocHOBe rerepocTpykTyphl AlGaAs. Ha ocHOBe HM3MepeHHMI IPOU3BEIACHBI
aHaaM3 MW MOJCIMPOBaHUSA  (PYHKUIMM  3aBUCUMOCTEH  pe3yJbTaToB
AKCIIEPUMEHTOB U HEOOXOIMMbIEC BHIBOIBI.

Chnucox I/lH(l)OpMaI[I/IOHHLIX HCTOYHHUKOB

1. 3u M.C. ®uszuka noaynpoBOAHUKOBBIX TPUOOPOB, B 2-X KHUTAX.
Ku.1. Ilep. ¢ anrn. — 2-e nepepad. u gon. u3a. M.: Mup, — 1984, — 456 c.
2. Koran JI.M. IlosynmpOBOIHUKOBBIE CBETOMU3IIYYAOIIUE AUOMIBI.

M.: Dueproaromusnar, — 1983. — 208 c.

3. CumopoB B.I'., Cumopo J[I.B, CoxomnoB B.M. Brusnue
BHYTPEHHUX MEXaHHYECKUX HAMPSHKECHUH Ha XapaKTePUCTHKH CBETOAMO/IOB
n3 apcenupa rammma. CIL: Cankr-lletepOyprckuii  rocyaapcTBEeHHBIN
TEeXHUYECKUH yHuBepcurtet, — 1998. — 6 c.

4, [TappenoB B.B., 3akupoB P.X., bontakoBa H.B. ®wusuka
MOJIyITPOBOJJHUKOBBIX. MeToinueckoe nocooue A CTyAEHTOB (PU3NYECKOTO
dakynpTeTa. — Kazans, 2004. — 56 c.

5. Cauenko A.B., benseB A.E. TokonepeHOC MO METaUIMYECKUM

IOIyHTaM B OMHYECKMX KOHTakTax K n+-Si // @®usmka U TEXHHKa
nosryripoBogHukoB. — 2014. — N 4. — C.509-513.
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PEAJIMBAIIASI ABTOMATHYECKOI' O BIBOPA ITPEJTEJIOB
M3MEPEHUMU IJTAA KABEJIBHOI'O TEPAOMMETPA

Cmupnos A.11., Axumos E.B.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwviii pykosooumens: Axumos E.B., k.m.H., doyeHm omoenerus KoHmpons u
ouaerocmuxu TITY

YHUBepcabHas M3MEpUTENTbHAS ariaparypa MMEET, Kak TMpaBiio, HECKOIBKO
TIPEZIETIOB MBMEPEHMS JTs1 O0CCTICUEHHSI HOOOXOIMMOM TOYHOCTY B IIIMPOKOM JTHAIa30He
BXO/THBIX CUTHAJIOB. BBIOOp Hy»KHOTO /TManazoHa B OOJBIIHCTRE CITy4aeB OCYIIECTRIIICTCS
PYYHBIM  TIEPEKITFOUCHHEM YyBCTBUTEJILHOCTH M3MEPUTENIBHOTO TIPHOOpa Ha OCHOBE
anpriopHoi MH(pOpMaIK JTMOO B pe3ysbrate psia MpoOHBIX 3aMepoB. be3ycrioBHO,
HEOOXOIMMOCTh B TAKOM HACTPOMKE MPHOOPa CYIIECTBCHHO YBEIMUMBACT OOILICE BpeMsi
VBMEPEHISL.

Hcronb30BaHNeaBTOMATHYECKOTO BHIOOpANPEIEIOBU3MEPEHISIIAET BOMOYKHOCTD
YMEHBIIIMTL OOIIee BpeMs W3MEPEHHs, MO3BOJIIET OCYLISCTRISITH ABTOMATH3ALIIO
VBMEPEHUI 1 TIPUMEHSTH IPUOOPBI B MH(OPMALTMOHHO-M3MEPUTEITHHBIX CHCTEMAX.

B nanHOI pabote paccMOTpeHa BO3MOXKHAS CIPYKTYpHasI CXeMa peamiBalliu
KaOEJIbHOIO TEpaoMMETpa C  ABTOMATHYECKHM BBIOOPOM TIPENIENIOB  M3MEPEHUI;
PaccMOTpEHbI BO3MOXKHBIE ITOPUTMbI aBTOMATHHYECKOTO BbIOOpA MPEIEIOB M3MEPEHHIA,
KOTOpbIE MOT'YT ObITh HCIIOJIB30BaHbI B TepaoMMeTpe. B yactHocTy, npermonaraercst, 4to
Havoonee (PPEeKTMBHBIM OyJIET PEBEPCHMBHBIA AMMOPUTM C MMM HadaTbHbIM
3HAYCHWEM TIpeienia M3MepeHHs.. Taioke paccMOTpeHa BOSMOXKHOCTh TPUMEHEHUST

MUKPOKOHTPOIUIEPA TPH PEUTH3ALIMI CTPYKTYPHOU CXEMbI KAaOETBHOIO TEPAOMMETpa C
ABTOMATUYECKUM BbIOOPOM MPE/IENIOB M3MEPEHHI.

Cnncoxk nHPOPMAIHOHHBIX HCTOYHUKOB

1. Viamepenust B anektponnke: CripaBounnk/ B. A. Kysserios [u ap.]; o pen. B.A.
Kysnerora.— Mocksa: SHeproaromisnar, 1987.— 512 ¢.

2. Konomwer O. M. ABromatideckuii BHIOOp JMarazoHa I3MEPEHHiA B TTA(POBBIX
niproopax.—M.: Dueprust,1980.

3. INandwros B. A. Dnextprdeckrie MBMEpEHUST: yIeOHHK TSl CTY/I. cpel. Tipod.
obpazosarmsi/ B. A. INangmioB. — 3-¢ u3n,, ucip. — M.: M3narenbekuii neHTp
«Axagemus», 2006. — 288 c.

4. Kazapnosckuii J[. M., Tapees b. M. HcrhbIraHue 3eKTpOM30ISIIIMOHHBIX
MAaTEpPUATIOB U M3/IENMIA; YUeOHHUK TSI TEXHUKYMOB. — 3-€ ¥37L., Tiepepald. u iorm—JL:
Oneprus. Jlennnrp. ori-aue, 1980—216 ¢, mit.
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INPUMEHEHUE TEPMUYECKOI'O AHAJIM3A VIS KOHTPOJIA
TEPMHUYECKOW CTOMKOCTHU NOJUMEPOB

Ciout Cynusio
Tomckuu norumexnuyeckuu ynugepcumem, 2. Tomck

[Tonumeps! pa3NTUYHBIX TUIIOB UCIOJIB3YIOTCS B CaMOM pa3HOOOpa3HOM
OPOAYKIMU Onarogaps UX MajoMy BeCy, SKOHOMHUYHOCTU MPOU3BOJCTBA U
MPEBOCXOAHBIM (DU3UICCKUM W XUMHYCCKUM CBOWCTBaM. J[ns pa3paboTku
HOBBIX THUIIOB BBICOKOMOJIEKYJISIPHBIX MOJMMEPOB M KOHTPOJS KadyecTBa U
pabounx XapaKTePUCTUK BBICOKOMOJIEKYJISAPHBIX MaTEpUajIoB HEOOXOIUMO
ONPENEIINTh TEMIIEPATYPY IUIABICHUSA, TEMIEPATypy CTEKJIOBAHHUs, COCTAB
CMECH U COIOJIMMEPA, TEPMHUUYECKYIO HCTOPUIO U KPUCTAIIMYHOCTBD MTOJIUMEPA.
TepMudeckuil aHalIU3 SABISIETCS WACATBHBIM METOJAOM OMNPEACIICHUSI CBOMCTB
MOJIMMEPHBIX MAaTEPUAJIOB, UX NIEPEXOI0B U XapaAKTEPUCTHK.

Meron  TEpMHYECKOTO  aHalM3a  SBISIETCS  TAKXKE  IOJIE3HBIM
MHCTPYMEHTOM JIJI1 U3y4Y€HUsI OTHECTOMKOCTH moJuMepoB [1, 2]. C ObicTphiM
pPa3BUTUEM TMOJIUMEPHBIX MATEpUAIOB M HX IIHUPOKOTO MPUMEHEHUS B
Pa3IMYHBIX O0JIACTSAX, OTHECTOMKOCTh MOJIMMEPHBIX MATEpUaATIOB OCOOEHHO
BaXKHA. J{I OLIEHKM XapaKTEpUCTHK BOCILUIAMEHSIEMOCTH MOJMMEPHBIX
MaTepuaioB HauOoJIee IIUPOKO HCIOIb3YEMBIM BUIOM TEPMUYECKOIO
aHanu3a SBISIETCS TEPMOrpaBUMETPUYECKUU aHaiu3. Uepe3 oToOpaxkeHue
npodusis pasnoKeHHsT MaTepuaja MOXKHO TOJNYYUTh HMHPOPMALUIO O
TEPMUYECKOM PAa3JIOKEHHH M OCHOBHOM IIPOLIECCE CrOpaHus IOJIUMEPA.
Hubdepennmanpupiii  TepmMudeckuid  aHanu3z ©u - auddepeHnuanpHas
CKaHMPYIOIIasi KAJIOPUMETPUS B OCHOBHOM HCTIOJIB3YIOTCS ISl HAOIIOCHUS
TerI0BOro 3¢ (eKTa B MPOIIeCcCce Pa3IoKEHHUS MOJIMMEpPa MPU HarpeBaHuu [3—
5].

B nanHoii paboTe paccMaTpuBarOTCs MPUMEPHl MTPUMEHEHUST METOJ0B
TEPMUYECKOTO aHajlu3a B 00JIaCTU TNOJUMEPOB U TMPOBEAEHA OIEHKa
MOTPEUTHOCTH  W3MEPEHMS] TEPMOAHAIUTHUYECKUX XapakTepucTuk. [l
UCCJIEIOBAaHUSI TEPMHUYECKOW  CTAaOMIBHOCTH  OOpa3lOB  3MOKCHIAHOIO
noJiMepa NPUMEHSIIA METOJT TEPMUUYECKOT0 aHaJn3a.

[lo pe3ynbraramM TEPMHUYECKOTO aHaIM3a SMOKCHUIHBIX 00pa3ioB (110
TEPMOTPAaBUMETPUYCCKUM  KPHUBBIM) OBUIM  ONpENETICHBI  3HAYMMbBIC
UJIECHTU(UKAITMOHHBIE XapPaKTePUCTUKA — 3HAYEHUS TEeMIEepaTypbl Mpu
(UKCHUpPOBAHHBIX TMOTEPSX MacChl: Isy — TeMmrmeparypa, MpPU KOTOPOH
IIPOM30IIIJIa OTEPs Maccel 5 % (TemmepaTypa Hadana JAeCTpyKUUH); Tsoop —
TeMIeparypa, Opu KOTopoill mnpousonuia notepss maccbl 50 %; Topy —
TeMIeparypa, npu KoTopoi npowusonuia nmoteps Mmaccel 90 % (Temmeparypa
OKOHYAHHUSI IECTPYKIUN).
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CornacHo pe3yibTaTaM TEPMUYECKOTO aHallh3a TEPMOOKHUCIUTENbHAS
JECTPYKIIMS UCXOJHOTO AMOKCUIHOTO MOJIMMEpa MPOTEKAET B TPU CTAIUU B
TemreparypHbix uHTepBanax 240-315, 315450 u 450-560 °C. Ilpouecc
JNECTPYKLMH 3aKaHUMBAETCS 1711 00pa3loB SMOKCUIHOr0 nojaumepa npu 600
°C.

[IpoBenena o0paboTka  pe3yabTaTOB  TEPMHUYECKOTO  aHAIM3a,
BBIYKCIICHBI IOTPEIIHOCTH OLIEHKU TePMOAHATUTHYECKUX XapaKTEPUCTHK.

N3 sKkcnieprMEHTaNbHBIX JAaHHBIX Mbl OOHAPYKWIIM, YTO YE€M BBIIIE
TeMIlepaTypa, TEM MEHbIIE MOrpemHocTs. JlIs TeMrepaTypbl Havana
TEPMOOKHUCIUTEIBbHON necTpyKUun Tsy OTHOCHTENIbHAs IOTIPELIHOCTD
coctapmwia 13,4 %, a nng TemmepaTypbl OKOHYAaHUS JECTPYKUHUH Togu
OTHOCUTENbHAs norpemHocts cocrasmwia 0,71 %. D10 cinemyer yduThIBaTh
OpU OLEHKE BIMSHUS HAMNOJHUTENECH Ha TEPMUUYECKYI0 CTOMKOCTh
MOJIMMEPHBIX KOMIIO3UTOB.

Cnucox I/IH(l)OpMa]_[I/IOHHI)IX HCTOYHHUKOB

1. ITaBnosa C.C., XypasneBa 1.B., Tonuunckuii F0.1. Tepmuueckuii
aHaJM3 OPraHUYECKUX U BBICOKOMOJIEKYJIAPHBIX CoenuHEHUU. — M.: Xnumus,
1983. - 118 c.

2. T'opmikoB B.C. Tepmorpadusi cTpouTenbHBIX MaTepHanioB. — M.:
Crpoiinzaat, 1968. — 240 c.

3. Youmnmanar Y. Tepmuueckue meroasl ananu3a / Ilep. ¢ anra. Ilox
pen. B.A. CrenanoBa, B.W. bepmretina. — M.: Mup, 1978. — 527 c.

4. Ilecrak 5. Teopus tepmuueckoro aHanmuza: OU3NKO-XUMHUYECKUE
CBOMCTBA TBEPBIX HEOPTAHMYECKUX BEIIECTB: Mep. ¢ aHri. — M.: Mup, 1987.
— 456 c.

5. ErynoB B. Il. BBenenue B TepMuyeckuii aHanu3: MOHOrpadus. —
Camapa, 1996. — 270 c.
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KAUYECTBO SHEPI' OCBEPET AIOIINX MEPOITPUSAATHIA BELITOBOM
INOMEINEHUA OBLIE KU TUSA

Temupxan H. M.
Kaszaxcruu aepomexnuuecxuii ynusepcumem um. C. Cetighynnuna,e. Hyp-
Cynman

Hayunwiii pykosooumens: I'epacumenkoT.C., k.m.H.,

cmapuiuti npenodasamev Kageopvl IKCRIyamayuu 2J1eKmpoooopy008aHus.
KazATY

[lenpto mpoekTa  SBISETCS  MPOBEAECHHUE  SHEProdp(HEeKTUBHBIX
MEpONPUATHIA B OOIEKUTUU U WX KAYECTBEHHAs OLIEHKA. MeponpusiTus 1o
MOBBIIICHUIO YHEPTreTUYECKON 3(PPEKTUBHOCTH — 3TO ACHCTBUSA, KOTOPBIE
BEIlyT K IMPOBEPSIEMOMY, H3MEPSIEMOMY JHMOO MNOAAAIOIIEMYCS OLIEHKE
MOBBIILICHHUIO Y3HEPro3(PPEKTUBHOCTH.

Jlis moBbIIeHUsT 3HEProd((HEKTUBHOCTH MPOEKTUPYEMOTO OOBEKTa
BHEJIPEHBI CIIEAYIOIINE MEPONIPUATHS:

- YTEIUIEHHWE BHYTPEHHUX CTEH ITOMELICHUS, OKOH U YEPIagyHOIr0
HIEPEKPBITHSI;

- CHCTEMa OCBEILEeHus, BbioJIHeHHasd Ha LED cBeTunpHUKAX;

- 3aME€Ha NIEKTPUYECKUX IIJIUT HA MHIYKIIMOHHBIE;

- YCTAHOBKA HA PaJNaToOp OTOIUIEHHS] PYYHOI'O TEPMOPETYJIISATOPA.

C mnoMomipl0 CpaBHEHHs Kjacca JHEPreTH4eckol 3P¢GEeKTUBHOCTH
MIPOEKTUPYEMOTO 3/1aHUS 10 U TIOCIIE MEPONPUSITHI, ObLIa MPOBEJEHA OLICHKA
KadecTBa pe3yibTaToB. Bee 3To nact onryTuMbii 3 ()EKT U O3BOJIUT PEIUTh
aKTyaJlbHyl0 TpoOJieMy HEpallMOHAIBHBIX SHEpro3arpar. A Takxe, HAUTH
6onee 3¢ PexTuBHBIE CITOCOOBI MOAEPHU3AIINH 3/1aHU, IPU KOTOPOU yAacTCs
HOJyYUTh MAaKCUMAJbHBIH 3KOHOMHYECKHH >PQPEeKT ¢ MHHUMAaJIbHBIMU
3aTpaTaMu.

Cnucoxk nHPOPMALHOHHBIX HICTOYHHKOB

1. Tpounkuit A.A. DHeproddPeKTUBHOCTh KaK COCTaBIISIOINIAS
WHHOBAIIMOHHBIX TIpotieccoB // KypHai - UTHHOBAIMK B DJIEKTPOIHEPTETHKE,
Ne 2, peBpans 2009r.

2. 3akon PK  «O6 »sHeprocOepekeHMHM W TOBBIIICHUU
sHeprospdextuBHoctu» ot 13.01.2012 r.

3. CH PK 2.04-21-20041, «DuepronoTrpeOieHHEe U TEIUIOBas
3aIuTa TPAKIAHCKUX 3aHUAN.
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MPOP®PUJIOMETP PEJIbCOBBIN IEPEHOCHOM

Hlaiummazanoem H. M.
Tomckuii nornumexnudeckuii ynugepcumem, 2. Tomck

Hayunwiii pykosooumens.: @éoopos E.M., k.m.H, 0oyenm omoeneHusl
Kormpoas u ouacnocmuxu TITY

Pa3Butne Haykm, ymopaBiIeHHE TEXHOJIOTHYSCKHMH TMPOIECCaMU
HEMBICTIMBI 0€3 TTOJIyIeHHS KOJTUISCTBEHHON NH(OPMAITUN O TEX WIJIH WHBIX
cBOMCTBax (U3MYECKUX OOBEKTOB. V3MepeHusi - €IWHCTBEHHBIH CIOCOO
MOJIy4eHUS] KOJIMYECTBEHHON MH(POpPMAIIMK O BEIMYMHAX, XapaKTePU3YIOIINX
T€ WIA WHbIE (U3NYECKUE OOBEKTHI, (HU3UUYECKUE SIBJICHHUS U TIPOIECCHI.
CoBpeMeHHass HMHGOPMAIIMOHHO-U3MEPUTEIbHAS TEXHUKA  pacrojaraer
CpelICTBaMH HM3MEPEHUsT HECKOJbKUX COT PAa3JIMYHBIX DJIECKTPUYECKUX U
HEIJCKTPUUECKUX  BeaWuMH.  Yucno,  momiexammx  H3MEpPEHUIo
HEIJICKTPUYECKUX  BEIWYHMH, HWHTEPECYIONUX HAyKy, MPOU3BOICTBO,
MEIUITMHY BO MHOTO pa3 0OJIBIIIE YHCIIA DJIEKTPUIECKUX BeanarH. 3mMepenne
HEIJICKTPUYCCKUX BEIMYUH MOXET OCYIIECTBIATHCA KakK dSJICKTPUICCKUMU
YCTPOWCTBAMH C TIPEABAPUTEIBHBIM IPEOOPA30BAHUEM HEIICKTPHICCKON
BEJIMYUHBI B AJICKTPUICCKYIO, TAK U HEANEKTPHUICCKUMHU YCTPOUCTBAMH.

bnaronmaps 3TuM npenuMyIecTBaM IEKTPUUECKUE CPEACTBA U3MEPECHUIM
3aHSUIM  BEAyIIEe MECTO MPU HU3MEPEHHM KaK »dJICKTPUYECKUX, TaK U
HEIJICKTPUYECKUX BEJIMUHUH.

[laara conpsiaenns
[ %

windows 10

Cnmcoxk HH(pOPMALMOHHBIX HCTOYHUKOB

1. Mapkos A.A., llInarun J[.A. YieTpa3ByKkoBas A1e(peKTOCKONHUs
penbcoB.— CIIb.: «O6paszoBanue — KynpTypay, 1999. — 230 c.

73



BUXPEBAS TEIIVIOI'EHEPATOPHASA YCTAHOBKA

Hlapughoe U. /1.
Tomckuu norumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiii pykosooumens.: @éoopos E.M., k.m.H, 0oyenm omoeneHusl
KOHMPOJISL U OUACHOCMUKU

Pa3paboTka 1 mOCTpOEHHE HOBBIX TEXHOJOTHUYECKUX CXEM BUXPEBOTO
TEIJIOTEHEpAaTOpa  OCHOBBIBAIOTCSA, Kak  MPaBWJIO, Ha  IMOJy4YEHHE
MaKCHUMaJIbHOW TETJIOBOW SHEPTUH MPHU 3aKPYUYEHHOM MOTOKE TEIJIOHOCUTES
B cuUCTeMe W O€3yCIIOBHO, HAalpaBJIeHbl Ha TMOBbIIIEHHWE 3((PEKTUBHOCTU
BUXpEBOro Termioreneparopa[l]. OcCHOBHOW NpPHUHIMI pabOThl BUXPEBOU
TPYOBIJOCTATOYHO MPOCT U 3aKIH0YAETCA B 3aKPYUMBAHUM MOTOKA >KUKOCTH
wiu raza. CxxaThlii Ta3, IpoXoAsl Yepe3 TaHr€HLIUAIbHOE COIUIO BHYTPb TPYOBHI,
oOpa3yeT B YJIUTKE MHTEHCUBHOE KPYrOBOE€ T€UEHHE (3aKpYyUEHHBIN MOTOK),
MIPUOCEBBIE CJIOM KOTOPOTO 3aMETHO OXJIAXKIAIOTCA U BBITEKAIOT Yepe3
oTBepcTHe auadparmbl, a nepupepuilHble MOTOKM MOJOIPEBAIOTCA U
BBITEKAIOT 4Yepe3 Jpoccenb, 00pa3yd ropsuuii motok. Ilpu yBennueHuu
CKOPOCTU ABYX(a3HOro MOTOKAa B COIUIE CTaTHYECKash TEMIEpaTypa MOTOKa
YMEHBIIIAETCSA, OJHAKO W3-3a CYIIECTBEHHOMW PAa3HOCTU TEIUIOEMKOCTEN
MIPOUCXONUT OXJIAXKJACHHUE raza 3a c4eT 00Jiee MHTEHCHUBHOIO, YEM Y JKUJIKOU
(da3pl, pacliupeHuss M, Kak CJIEACTBUE, MPOUCXOIUT TMepenaya Teruia OT
KUJIKOU (pa3bl K ra3000pa3HOM.

|

Pucynok 1 - IlpunnunuansHas cxema (a) u ¢orto (6) BTI: 1 - Gmox ynpasneHus; 2 -
TUApaBIMYecKuil Hacoc; 3 - 0ak ¢ Bomoi; 4 - BuUXpeBas TpyOa; 5 - apoccenb (cormo); 6 —
3aBUXPUTEND

Cnucok uH(PpOPMANMOHHBIX HCTOYHUKOB
1. MyxamemkanoB A.M., Maxmyno b., Ilapudor W.J.
KoHcTpykiimoHHbie 0COOEHHOCTH BHUXpeBOro TeruioreHeparopa. XIII —
MexayHaponHast HayqHasi KOH()EPEHIUs CTYyICHTOB U MOJIOJBIX YUEHBIX
«Hayka u o6pazoBanus - 2018», Acrana, 2018, ctp. 7023-7026.
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BBISIBJIEHUE ITIOBEPXHOCTHBIX HECIUIOITHOCTEM ITPA
KAIIMJUIAPHOM KOHTPOJIE

HYumoees . M.
Tomckuu norumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiii pyxosooumens: I'anvyesa O. B., k.m.H., 0oyenm omoenenuss KOHmpoJis u
ouacnocmuxu TITY

KoHTpors MareprasioB 1 BbISIRIICHHE UX I(EKTOB SIBMISETCS IEHTPaILHOM 3a/1a4eid
TS CTIEIMATTMCTOB B OOJTACTH KOHTPOJIS M TMArHOCTUKH, 1, HECOMHEHHO, OUE€Hb BRKHBIM
acTIeKTOM TIpY JIF0OOM TIPOM3BOZICTBE, BEIb OT 3TOrO HAMPSMYEO 3aBHCUT BPEMS SKI3HU
V3TOTORJICHHOM BEIIIM M Oe30MacHOCTh uesioBeka [1-2].

OHIMI3 METOIOB HEPA3PYILIAFOLLIETO KOHTPOJIS SIBVSAETCA KAIMIUIPHBIA KOHTPOIIb.
TO OYEHB YyBCTBUTENBHBIN 1 PACIIPOCTPAHEHHBIN METOA, CyTh TAKOTO KOHTPOJISI COCTOUT
B TPOHMKHOBEHMHM KpAaCAILICTO BEIIECTBA (TIGHETpaHTa) B TIONOCTU JIeDEKTOB U
TIOCTICTYFOIICE €10 MPOSIBIICHHE TTPOsIBUATENEM [ 3-5].

VIMEHHO BBIIICOMMCAHHBIE XApAKTEPUCTUKK TIEHETPaHTa TO3BOJIIFOT BBIIBIIITH
neeKTsI Tam, I7Ie 3TO CII0KHO,  TOPOM M HEBO3MOXKHO CENATh C TIOMOILLIBIO, K IIPUMEpY,
BU3YaIbHOIO METOJAKOHTPOJISL.

[Trocamu 310ro Metona AeHEKTOCKONMH SIBIIFOTCS JIOBOJBHO JIETKHM TIPOLIECC
KOHTPOJISA, IIPOCTOTA 000PY/IOBAHKISL, IPUTOHOCTH K OOIIMPHOI 6a3e MATEpHATIOB, BKITIOUAs
HEMAarHUTHbIE METAUIBL.

Kpome Toro, ¢ moMoIiipo 3Toro MeTozia MOKHO HE TIPOCTO HAWTH U OOHAPYKUTh
neeKT, HO U y3HaTh, HAIpIMeEp, O TIPUPOIE TIOSRIICHNST IeheKTa, €0 XapaKTepHCTHKAX,
TaKUX, KaK MPOTSHKEHHOCTB, (DOpMa, pacTioNoKEHHE M OPHICHTALIHS HA TIOBEPXHOCTHL.

B xone 310it paboThi ObLT MOIPOOHO M3YYEH KAMUIIPHBIN METO KOHTPOJISL, €10
(pr3rYecKre OCHOBBI M MPUHLIMIT JICHCTBUSL, TIOPSZIOK BBIIOMHEHHST pabOThl, 00IACTh
MPUMEHEHMs, TpeOOBAHMSI M TEXHMKA OC30MACHOCTH, YTO TIO3BOJIJIO  TOTYYHTh
NPaKTUYIECKUE HABBIKK PUMEHEHHSI TAHHOTO METO/Ia.

Cnmncox MH(POPMALMOHHBIX HCTOYHUKOB

1. Hepaspymaroriwii koatpob: cripaBounuk. B 8 1./ Tompen. axanemuka PAH
B.B.Kmoesa.— M.: ManmHoctpoenue, 2006.

2. Hepazpyrmaroriwii KoHtposb i auardoctuka. CripaBounmk / [lox per,
KimoeaB.B. - M.: MaitmHoctpoenvie, 1995.

3. Kapsi, A.B., bopoukoB, A.C. JlromuHeclieHTHass M IIBETHas
nedexrockorms.— M.: ManmHoctpoenue, 1972.— 240 c.

4. Ipoxopenko, I LI1., Muryn, H.I1. BeeneHnue B TeOprro KauEsIpHOTO
KoHTposs.— Munck: Haykau Texnrka, 1988.—207 c.

o. Macnos,b.I". JledheKTockonusIpOHMKAFOITIMMI BeltiecTBaMu.—M. : Beicimast
mkona, 1991.—258c.
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PA3ZPABOTKA ITPOI' PAMMHOI YACTH JIABGOPATOPHOI'O CTEHJIA
HA BA3E MUKPOKOHTPOJUIEPHOI'O OTJIAIOYHOI' O MOAYJIA

Yyzau P. JI., IOpuenxo B. B.
Kapacanounckuu cocyoapcmeennviii mexHudeckuil yHusepcumem,
2. Kapaeanoa

Hayunwuii pykosooumens: Cepeees B.A., k.m.H., cm. npenodagamens

Kagheopvl UHDOPMYUOHHO-USMEPUMENLHBIX CUCTEM U NPUOOPOCMPOEHUS]
Kapl' TV

CymectBytomasi nporpaMma oOyueHuss W JgabopaTtopHble pabOThI
MIOCTPOEHBI HA YCTapEBIINX MOAEIIAX 8-OUTHBIX MUKPOKOHTPOJIJIEPOB.

K TpeboBaHusIM COBpEMEHHON pa3pabOTKA MOKHO OTHECTH: BBICOKYIO
CKOPOCTb pa3pabOTKU U IPOTOTUIHUPOBAHUS, IEPEHOCUMOCTh KOJIOBOM 0a3bl,
yA00HOE COMPOBOKIEHNE HAITMCAHHOTO KOJIa.

Pa3zpabarbiBaeMblii  1a00paTOPHBI KOMILIEKC OYIET COCTOATh U3
OTJIAOYHOM IUIATHl, BHEUIHUX MOJYJIEH, IPOrpaMMmsbl Uil HalUCaHUS,
KOMITAJISILIMY U OTJIAJIKU HAIIMCAaHHOM IPOTPaMMBbI, U METOJINYECKHUX YKa3aHUN
K BBITIOJTHEHUIO JIAOOPATOPHBIX padoT.

OCHOBOI I YBEJIMUEHUSI CKOPOCTU HAIKMCAHMS [TPOTrPaMMBI SIBIISIETCS
HOBbILIEHHE YPOBHS a0cTpakiuu. [IoBbICUTh ypoBEHb a0CTPAKIMH [TO3BOJISIET
WCIIOJIb30BAaHUE  BBICOKOYPOBHEBBIX  SI3BIKOB  NPOTPAMMUPOBAHUSA U
OMOIMOTEKYPOBHS A0CTPaKLUU OT alnapaTHBIX CPEICTB.

N3yyeHue nporpaMMupoOBaHusl MUKPOKOHTPOJUJIEPOB CIEAYET HauaTh C
M3yYCHHS] BHYTPEHHEN AapXUTEKTYpPbl YCTPOWMCTBA, Najie€ O3HAKOMHUTBHCA C
A3BIKOM MPOrPaMMHPOBAHUS.

[Tocne 03HaKOMIIEHUS C TEOPETUYECKON YACTBIO, CIIEYET MPAKTUYECKAS
4acTh paboOThl, TJI€ CTYACHTHI COTJIACHO CXEMBbI, OyayT cOOMpaTh MPOTOTHUIL
YCTPOMCTBAa Ha OTJIAJOYHOM IUIATE, MPOrpaMMHUpPOBATh €r0 M OTJIAXKHBATh
COTJIACHO METOJUYECKUM YKa3aHUSIM.

HeoTpemiiemoli 4acThio pa3pabOTKH SABISETCS OTJIaJKa HAMMCAaHHOM
nporpammsl. OTiazika 1MO3BOJIAET HAIVIAIHO U3yYUTh BHYTPEHHEE COCTOSTHUE
YCTPOMCTBA, TaK € MOBBICUTH YCBAUBAEMOCTh NU3yUYEHHOT'O TEOPETUYECKOTO
Marepuana.

Cnncoxk nH(POPMAIHOHHBIX HCTOYHUKOB

1. Hpesc 1O. I' «TexHnueckue u mporpaMMHbIE CPEACTBA CUCTEM
peanbHOTrO BpemMeHn». — M.: bunom, 2016 - 168 c.
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NCCJIEJJOBAHUE YPPEKTUBHOCTH OUYUCTKHA BOJIbI HA
MAJIOT ABAPUTHOM IMTNJIOTHOM YCTAHOBKE

100 Haiiwsin, Ceicoesa H.B.
Tomckuti nonumexuuyeckuii ynugepcumem, 2. Tomck

Hayunwiii pykosooumens: 'anvyesa O.B., k.m.H., doyenm omoenenust
Koumpos u ouaznocmuku TITY

OcHoBHas npo6ieMa, BO3HUKAOIAs IPU OUYMCTKE MOJ3EMHBIX BOJ Ha
tepputopun 3anagHoi CuOupH - HajaMuuMe B HUX COEIUHEHMS JKejle3a C
IPEBBIIAOIINAMHY NPEAEIBHO JOIMYCTUMBIMU HOpMaMmu B 3-20 pa3. ITosTomy
BO3HUKAET HEOOXOJAUMOCTh HCIIOJIb30BaHUSA (UIBTPOB JUId  yJAJCHUS
HEXKEJIATEJIbHBIX COCTABJISIOINX BOJIBI.

Hcnonb3oBaHne KaTAIUTUYECKUX (PUIBTPYIONIUX 3arpy30K MO3BOJISIET
3aMETHO YCKOPHUTH MPOLIECC OKUCIEHUSI PACTBOPEHHBIX COEAMHEHUI Keme3a,
YMEHBIIUTh O00BEM (PUIBTPOBAJIBHBIX COOPYXKEHUU, JTOOUTHCS BBICOKOU
3((PEKTUBHOCTU OUMCTKH IO JKEJIe3y, YTO OCOOEHHO AaKTyaJlbHO MpHU
pa3pabOTKEe YCTaHOBOK MAaJIOM MPOU3BOJUTEIBHOCTH Il MHANUBUIYAIbHBIX
BOJIONIOTPEOUTEIICH.

B nocnennee BpeMs B KauecTBE 3arpy3Kd NPUMEHSIOT MTOJIMMEPHI, U3
KOTOpPBIX Haumbojee MEepCHEeKTUBHBI BOJIOKHA, O0OJaJaroliue  psaoM
OPEUMYILECTB IO CPaBHEHUIO C HEOPraHWYEeCKUMH (UIbTPYIOIIUMHU

MaTepuaiaMH.
B pe3ynbrare uccienoBanuii Ha MajorabapuTHON MUITIOTHON YCTaHOBKE
AKCIIEPUMEHTAIILHO JI0Ka3aHa 3¢ (HEKTUBHOCTH UCIIOJIb30BaHUs

MTOJIUTIPOTIMIICHOBOTO BOJIOKHAa B KadecTBEe (PUIBTpAa B TPOIECCE OYUCTKU
Boabl. [lo pesynpTaTaM aHamM3a KOHIIGHTpAIWS jKejie3a Imocie (uibTpa ¢
MOJUIPONIIICHOBBIM BosiokHOM Huxe [1/IK (0,3 mr/i).

Cnncox MH(POPMALHOHHBIX HCTOYHUKOB

1. Huxomanze, I'. M. «lloaroroBka BOABI AJIS ITMTHEBOIO H
nmpoMmbInIIeHHOro BojgocHabkenus» [Texer] / I'. Y. Hukonanze, /1. M. Musi,
A. A. Kacransckuii. - M.: Beicimag mikoira, 1984. - 368 c.

2. Ckwurep, H. A. ITpupogasie 1 Moau(pUITUPOBAHHBIC COPOCHTHI JIJIS
JeMaHTaHAIIMK U 00e3:KeIe3UBaHUS MOA3EMHBIX BOJ TEKCT.: IHC. KaH/. TEXH.
Hayk: 05.23.04 / H.A. Cxurep. HoBocubupck, 2004. - 176 c.

3. Psi6uuxoB, b. E. CoBpeMeHHbIE METO/bI MOJTOTOBKUA BOABI JJIS

POMBIIIJIEHHOTO ¥ OBITOBOrO Hcnojis3oBanHusa Tekct. / b. E. Ps6uukor M.,
2004. - 327 c.
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HOBBIIEHUE KAYECTBA HHAJTEKHOCTH KOTJIOAI'PEI'ATA C
IHOMOLIBIO PEKOHCTPYKIIUU I'OPEJIOYHOI'O YCTPOUCTBA

Anoymrxun A. I
Kaszaxckuu azpomexnuuecxuti ynusepcumem um. C. Cetighynnuna,
2. Hyp-Cynman

Hayunwiii pykosooumens.: Amaxwesa A.B., k.m.H., 0oyenm xageopul
mennosnepeemuxu KazATY

[ToBbiienre 3pPEeKTUBHOCTA HU3KOCOPTHBIX AHEPTreTUYECKUX TOILIUB
BOIIPOC OYEHb AKTYaJIbHBIN Ha CETOAHSIIHMM IeHb i Ka3axcraHa.

OmuH w3 Haubosnee TMEpPCHEKTUBHBIX IyTeW pelIeHHe BOIpoca
OpraHM3aIH KUCIOPOJAHO-YTJIEPOIHBIX PEAKIIMH BBICOKO30JBHBIX TOILIHUB.
Opranuzaiiuu ¥ TPUMEHEHHE TOPEJOYHBIX YCTPOMCTB, 00ECIIEYMBAIOIINX
pa3pylieHUEe 30JIbl YK€ Ha OKHCIUTEIBbHOW cTaauu ropeHus. Kpome toro
npuMeHeHne 3(P(EKTUBHBIX TOPEJIOYHBIX YCTPOMCTB OOECHEUYHBAIOT HE
TOJIFKO MaKCHMAaJIbHO TOJHBIN MPOIECC CTOPaHUs TOTUIMBA HO ¥ HA/IEKHOCTh
paboThI BEICOKOTEMIIEPATYPHBIX TOBEPXHOCTEH HAarpeBa.

[{enb MTPOEKT COCTOMT BO BHEPEHUN HOBBIX TOPEIOK HA JICUCTBYIOIIHIA
aporeHepaTop B YCJIOBHSIX €r0 KaueCTBEHHOW, HaJlexKHOU M 3P (HEeKTUBHON
AKCIUTyaTalluy JJig oOecrieueHus: O6e3aBapuiiHoil U OecriepeOoitHOi paboThI
OCHOBHOTO M BCTIOMOTaTEJIbHOI'O 000PY10BaHUSI.

B pesynbrare BHITIOJHEHUS TPOCKTA TEXHUYECKU ObLIa MOATBEPKICHA
MPaBUJILHOCTH MPEIIaraeMoro PEIIeHUs] pacyeTaMu KOTEIBHOTO arperara, a
TaK)Ke pacyeTaMH MPeJI0KEHHOTO FTOPEIOYHOI0 YCTPOUCTRA.

Cnncox MH(POPMALHOHHBIX HCTOYHUKOB

1. BuntoBkun A.A., Jlanpiruues M.I'., TI'yceBckuii B.JI, Ycaues
A.b. CoBpeMeHHBIE TOPETOYHbIE YCTPONCTBA (KOHCTPYKIIMU U TEXHUYECKUE
xapakTepucTuku) Mocksa, 2001

2. ['OCT 9817-95 Amnmapatsl ObITOBBIC, paboTaroIIUe Ha TBEPIOM
Toruise. OOIMe TEXHUYECKUE YCI0BUS. MUHCK.

3. IOpenesB.H., Jle6enesll./l. TermoTeXHUYeCKHii  CIIPaBOYHUK.
ToM 2. — MockBa, — Dueprus, 1975 — 897c.
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Cexuusn 2.
I pexkmusnvie cucmemvl ynpasieHus Kauecmeom
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KAYECTBO VITPABJIEHUSI OPT AHMBAITAEI HA OCHOBE
CTAHJIAPTIBALINNA

Abaxkymoesa K.B., Tpowkosa E.B.
Cubupckuii 20cyo0apcmeen bl YHUGepCcUumem HAyKu U mexHo102Uull
um. M. @. Pewwemnesa, 2. Kpacnospck

Pe3ynbrarel MccieqoBaHUsA TEOPETUUYECKUX IMOAXOJ0B K YIYUILIEHUIO
KauecTBa YIPAaBJICHHWS OpraHU3alHdeld MO3BOJIMIM BBISIBUTH, YTO JIAHHBIN
MIPOLIECC OXBATHIBAET BCE HAIPABJICHHS I€ATEIbHOCTH.

[Ton «kauecTBOM yIpaBJi€HHUS OpPTraHU3AIMEH» Mbl OyJeM MOHHMATH
3G(dEeKTUBHYI0O  CHUCTEMY  YIpaBJICHHS, BBIPAXKAIONIYIOCS B POCTE
HSKOHOMUYECKUX IIOKa3aTenel, B 00ecleYeHUH KadecTBa U 0OE€30MacHOCTH
OPOAYKIIMH, a TaKXKe B YJOBJIETBOPEHUHU MOTPEOHOCTEN 3aMHTEPECOBAHHBIX
JIULL.

AHanu3 pacnpeneneHuss NpeanpusTUid Ha HaJIWyue CepTU(PUKATOB
CUCTEM  MEHEKMEHTAa  TO3BOJIMJI  CTPYNNHPOBATH  NPEANPUSATHSA
MAacCIJIOKUPOBOH oTpaciu Ha 5 rpymm: 1) OtcyrctBytor nanseie - 4,1 %; 2)
CMK BHenpena, cootBeTcTByeT TpeboBanusim ['OCT P 1CO 22000-2007, Ho
He ceptudumpoana - 28,4 %; 3) TOCT P UCO 9001-2015 - 16,2 %,; 4)
I'OCT P HUCO 22000-2007 — 39,2 %; 5) HHTerpupoBaHHas cHUCTEMa
meHemxmenta (TOCT P UCO 9001-2015; TOCT P MUCO 22000-2007) — 12,
1%.Hanuuune ceprudukaror Ha coorBeTcTBHE ['OCT P 56020-2014 B pamkax
IIPOBEICHHOI'O aHAJIM3a OTCYTCTBYET.

Ha ceropssmHMii AeHb CpeAr KPYIHBIX, BEAYIIMX M IIPOTrPECCUBHBIX
OPEANPUATANA  OTPAciad BO3PACTAET AaKTYaJbHOCTb WHTETPALMU CHUCTEM
MEHEKMEHTA.

JInst BHEApEHUs] MHTErPUPOBAHHON CUCTEMbl MEHEIKMEHTA C LIEJIbIO
VIYYIIEHUs] ~ KayecTBa  YNpPAaBJIEHUS  NPEANPUSATHEM,  MOBBIIICHUS
PEe3yNbTATUBHOCTH U 3((PEKTUBHOCTH, YAOBIETBOPEHUSI 3aMHTEPECOBAHHBIX
CTOpPOH, CO3[JaHUs €AMHOTO KOHTYpa yNPaBJIEHUs ObLITU BHIOpaHBI CIEAYIOLINE
MexayHapoassle crangaprtel: ['OCT P MCO 9001-2015; TOCT P NCO
22000-2019; 'OCT P 56404-2015.

Cnucoxk nHPOPMAIHOHHBIX HCTOYHHKOB

1. T'opbamko E.A., Ynpapnenue kadecTBOM: y4eOHMK Ui OakalaBpOB

[Texcrt] /E.A. T'op6amiko. — 2-e uza., ucnp. u gon. — M.: UznatensctBo FOpaiiT,
2014. - 463 c.
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IMPOETUPOBAHUE SHEPI OCBEPEI' AIOIIIUX MEPOITPUATNA
AJIEKTPOLEXA

Aodywaxmanoe A. M.

Kaszaxckuu Aepomexnuueckuii ynusepcumem um. C. Ceugyniuna,
2. Hyp-Cyaman

Hayunwiii pyxosooumens: I'epacumenko T. C., cm. npenooasamens kagheopul
aKcnyamayuu 31exkmpoobopyoosanus KazATY

OHepreTuueckas IMOJIUTHKA BO MHOTMX CTpaHax MpeAyCMaTpUBAET
pa3BUTHE 3HEprocOEperarourx MporpaMM U pa3Horo pojia Meponpuaruu. B
NAHHBIA MOMEHT 3JKOHOMHS 3HEPrOpPECYpCOB OCYUIECTBIIETCS ITyTEM
nepexoja U3 CTapoi TEXHUKHU Ha 00Jiee HOBBIE M COBEPILIEHHBIE TEXHOJOTHH.
OnHrM W3 TVIABHBIX IIYTEW 3TO COKPAIEHHE JHEPreTHYECKUX IMOTEPh H
YBEIIMYEHHUE YPOBHS HCIOJIb30BAHUSI BTOPUYHBIX YHEPTOPECYPCOB.

E>XerogHo Ha PEMOHT CTapOi TEXHUKU B CTpPaHE TPATITCS OTPOMHbBIE
cymMMbl JeHer. [IoaToMy IOBBIIIEHHE PEMOHTHOIO IIPOM3BOACTBA HOBOWU
TEXHUKON UTpaeT OOJBIIYIO POJIb.

PeMOHT pa3HOro poja MalvH U JIPYTHX JEMEHTOB SBIIETCS YACTHIO
npoiecca, 000pyIOBAHHBIM COBPEMEHHBIM YPOBHEM pPa3BUTHA TEXHUKHU. B
MPOU3BOJACTBE MOJJEp)KaHUE OOOpyIOBaHUS B pabOYeM COCTOSHUH,
BOCCTAHOBJICHUE, M VYIY4YUIEHWE KayeCTB MPUBEIET K YIYYLIEHUIO
AKOHOMHUYECKOU 1 HEpreTHuecKo 3(pPEeKTUBHOCTH.

[TocTpoenue snepreTrueckuii 3PPEeKTUBHON IKOHOMHUKH BO3MOKHO 3a
CUeT BHEJIPEHMs B MPOU3BOACTBO MHHOBAIIMOHHBIX U 3HEProcOeperaroimx
TE€XHOJIOTUH, KOTOPBIE MO3BOJIAT HE TOJIBKO YMEHBIIUTH SHEPro3arpaThl BO
BpeMsl IPOU3BOJICTBA, HO U CHUXKAET SHEPronoTepy Npy 00eCeUeHNH APYTUX
ITPOLIECCOB MTPOU3BOJICTBA.

Cnuncoxk nHPOPMAIHOHHBIX HCTOYHHKOB

1. H. A. Hazap06aeB "llocnanue IIpe3unenta ctpanbl Hapoay
Kazaxcrana" —«Kazaxcranckas npasaa» ot 4 anpens 2003 r.

2. Mypycunze, J.H. TexHomorus mnpou3BOACTBA IPOIYKLHH
»kuBoTHOBOacTBa. M.: Koioc, 2005. — 432 c.

3. Credanos E.B. «Bearwnsamms u konnunnonuposanuey - CIL.:
m3aanue 2005. 402 c.
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CUCTEMA YITPABJIEHUSI BE3OMACHOCTBIO MUIIEBBIX
MPOAYKTOB

Andpeesa K.B. , llImonvwmeiin K. C.
Tomckuii 2cocyoapcmeenHulil yHugepcumem, 2. Tomck

Hayunwvui pykosooumens.: Koposkurn M.B., 0.¢).-m.H., npogheccop kagheopwi
ynpaenenus kavecmeom 11'Y

be3omacHOCTh MPOAYKTOB NHUTaHUSI SABJISETCS OJIHOM W3 TJIaBHBIX
COCTABJISIIOLIMX MX KauecTBa. Eciu mpou3BOAMTENh HE MOXKET 00ECHeYUTh
0€30MacHOCTh MPOAYKTA Ui MOTPEOUTEINs, TO O KauecTBE JaKe HE CTOUT
aymatb. Ha TUIIEBBIX NpeanpusTHsSX BOMPOC 0€30MaCHOCTH YpPE3BBIYANHO
aKTyaJIeH, T03TOMY B IIEPBYIO OYEpEAb IPOU30LLIO PAa3BUTHUE CHCTEMBI
MEHEI)KMEHTa, KOTOpasi 00eCIeYnBaeT YMEHBIICHUE pUCKa NOTpeOuTenen u
0€30MMacHOCTh MUIIEBOM MPOIYKIIMHK HAa BCEX 3Taax MPOU3BOJICTBA.

[ToMuMO BHYTPEHHETO KOHTPOJs, 0cO00€ BHUMAHUE KauyeCTBY TOBapa
VACIAIOT OOIIECTBEHHOCTh W  KOHTpOJHpylomme opranbl. CUCTEMBI
MEHEPKMEHTa M3HAa4aJbHbl ObUIM BKJIFOUEHBI B MEKIYHAPOAHBIA KOJIEKC IO
ruruere (CAC/RCP1-1969) u B mupektuBy EC. Onmpasich Ha 3T JOKYMEHTHI,
OblIa CcO3/1aHa CepHsl HE TOJBKO MEXAYHApOJIHBIX CTaHAApTOB, HO U
HaIIMOHAJIBHBIX, KOTOPBIE 00beIUHIIIN 01 001muM Ha3BanueMm [SO 22000. B
Poccuiickonn @enepanuu  ACHCTBYIOT TaKX€ aHAIOTM MEXKIYHAPOIHBIX
cTtaHgapToB 3Toi cepuu, Hanpumep, ['OCT P UCO 22000-2007. Taxxe ¢ 1
suBapst 2020 roma B gaeiictBue Betymaetr ['OCT P MCO 22000-2019[1],
KOTOPBIM HMAEHTUYEH MexayHapoaHoMmy cranaapty [SO  22000:2018.
Crannmapthl couerator B cedbe moaxoanl ISO 9001 u cucremy HACCP, uro
MIOMOTaET MPEANPUITHIO KOHTPOIUPOBATh PUCKH, TEM CaMbIM OOecTieurBast
0€30macHOCTh MUIIIEBON TTPOTYKITUH.

[ToMmumo obOmenpuszHanHo cepuu crangaproB ISO 22000 Ha
Tepputopun Poccuiickorn denepannn IeUCTBYIOT TaKKe IPYTrUe CTaHIAPTHI,
conepxaiue B cede npuHuunsl HACCP, uto ynpomiaer ajisg npou3BoaUTENsS
MPOLIECC BHEAPEHUS CUCTEMBI YIIPABIEHUS 0€30MaCHOCTHIO B IPOU3BOACTBO.

Cnucoxk MHPOPMAUMOHHBIX HCTOYHUKOB
1. I'OCT P NCO 22000-2019CuncremMsl MEHEIKMEHTAa
0€30IMaCHOCTH MHIIEBOM MpoayKuuu. TpeOoBaHHMS K OpraHu3alusIM,
y4aCTBYIOIIUM B IE€NW CO3JaHUs TNHUILEBOM mOpoaykuuu -  M.:
Cranpaptundopm, 2019. — 42 c.
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HOBBIIIEHUE DPOEKTUBHOCTU PAGOTDBI ITEPCOHAJIA B
KOMITAHMU TOO «KOOPIUHATOP CEPBUC»

Acwvinoexos C.K.
Tomcxuu nonumexnuyeckuu yHugepcumem, 2. Tomck

Hayunwiii pykosooumens.: Yuuepuna H.B., k.neo.un., ooyenm omoenenus
KoHmpos u ouacnocmuxuTIly

ToBapumectBo ¢ OrpannyeHHOl OTBETCTBEHHOCTHIO «KoopauHatop
CepBucy» pabortaet Ha peiHKe PecnyOnmku Kazaxcran ¢ 2011 roga. 3a ator
CPaBHUTEIBHO HEOOJBIIOW CpPOK KOMIAHUS IIOKa3ajga ceds  Kak
BBICOKOKBAJIM(PUIIMPOBAHHBIA OTBETCTBEHHBIN, UCTIOTHUTEND [loapsiauunK.

TOO «Koopnannarop CepBuc» OKa3bIBACT YCIIyTUIIO
MPOEKTUPOBAHUIO, MOHTaXYy, MyCKOHAJIaJIKE u KalpEeMOHTY
TpaHC(POPMATOPHBIX  TMOJCTAHIIMM, BO3AYIIHBIX U KaOCIbHBIX JIUHUU
Hanpspkenus 20-10-0,4 kB.

KoMmanusi mpou3BOAUT BOCTpeOOBaHHBIE Ha pbIHKE PecmyOnuku
Kazaxcramn, AIEKTPOTEXHUYECKHE 17631 (S 15 KOMILJIEKTHBIE
TpaHchopMaTopHbIe MOACTaHIMU Ha Hanpspkenus 20-10-0,4 kB., paznuunyio
AIEKTPOUIUTOBYIO MPOAYKIIHUIO.

TOO  «Koopmunatrop  CepBUC»  NPOUZBOAUT  KOMILUIEKTHBIE
TpaHchOpMATOPHBIE MOACTAHIIMK OJJOUHOTO MOAYJIHHOTO THIA U3 TTaHEeH
«conasuuy, KTITH-KTIIT-10/0,4 momtHocTh 25-2500 kBA paznuyHoro tumna
ncnonneHus. BricokoBoasTHBIE sueiiku KCO-2-10, KCO-292, KCO-366.
OnextpomnThl Ha Hanpsbkenue 0,4 kB — nmanenu 1lo-70, BPY, ILIPC, IIP u
JIpyryue DJIEKTPOIIUTOBYIO TMPOAYKIUIO JUIsl TOTPEOUTENe HapOJAHOTO
XO0351CTBA.

B ropone Hyp-CynTaH BBINOJTHSIN 3IE€KTPOMOHTAXHBIE U TIPOCKTHHIE
paboter ms komnanuu TOO «Crpoiiknacey, TOO «P.E.T.», TOO «Temio
Cepsucy», TOO «TI'M rpynn» u T.1.

Boimonssiin noctaBku Tpancopmaropubix noactanmu 1t AO « THK
Kaszxpom», TOO «29ur Metan AnsillHmaar», AO «Actana Cy ApHachbl»,
TOO «Duepretuk-3» u T.1. [1]

Cnucok UcnoJiLb30BaHHBIX HCTOYHHKOB

1. TOO «Koopaunarop CepBucy. [ DIeKTpOHHBIN pecypc]. — Pexum
noctyna:  https://zoon.kz/astana/building/koordinator_servis_too/  (Jlata
obpamenus 18.07.2019).
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OIEHKA PUCKOB BHEJAPEHUA XACCII HA ITPEAITPUATUN

benenxosa E.C.
Tomckuti 2cocyoapcmeentblli yHugepcumem, 2. Tomck

Hayunwuii pykosooumens: Koposexun M.B., 0.¢h.-m.H., npogheccop omoenenus
Hegpmezazosozo dena TIY

B nocnennee Bpems B Poccuu, B CBS3H € 3aMETHBIM POCTOM 3KOHOMUKH
U TEXHUYECKOTO NPOrpPeEcca YBEIUYUBAECTCS W KOJWYECTBO MPEANPUATHIA
NUIIEBOM NPOIYKLIHNH, POCCUSIHE BCE PEKE TOTOBAT OMA CaMH, OHH €IST BHE
JIOMa B 3aBEJICHUSIX OOIECTBEHHOIO IMUTAHMUS WM TOKYHAIOT MHUIIEBbIE
nosryhadpuKaThI.

Crangapter UCO cepun 9000 nomoraroT OpraHu3anuu JOCTUYb
CTAOMJIBHOTO YpPOBHSI KadyecTBa NPOAYKUUH, 3P(PEKTHUBHOTO YIPaBICHUS
OpraHu3alliei, MOBBILIEHUS €€ KOHKYPEHTOCIIOCOOHOCTH, a CTaHIapThl,
6asupyromuecss Ha npuHiuUnax XACCII, BBINOJHSIOT HE MEHEE Ba)KHYIO
(YHKIHUIO - 00€CeUnBatOTOE30NaCHOCTD MUILEBOM MTPOTYKLIUH.

S BbIAENNTIA HECKOJBKO TPYIIT BO3MOKHBIX PUCKOB IPHU BHEAPEHHUU
npuHuunos XACCII.

[lepBasgs rpynma pHCKOB OTHOCHUTCA K HEXBAaTKE pPECYpCOB B
OpraHHU3aluH.

Bropas rpynna pUCKOB paccMaTpUBAaET HEBOBJIECYEHHOCTh BBICIIETO
PYKOBOJCTBA M IEPCOHAJIA B ACATEIBHOCTH 1O BHEApeHn0 XACCII.

Tperbst rpynma pHCKOB  KAacaeTcsl COCTABJICHUS  IEPBUYHOMU
nokymentanuu no cucreme XACCIIL s kaxzaoro Bujga NPOAYKIHHU
HEO0OXOAMMO MPENOCTaBUTh LIENbI PsiA AaHHBIX, KOTOpblE HEOOXOAUMO, B
MEPBYI0 OYepelb, KOPPEKTHO cOOpaTh, a TakKKe BEPHO BBIACIUTH
MPOAYKTOBBIE TPYIIIIHI.

UerBepTass rpynna BbISABICHHBIX PHUCKOB OTHOCUTCA K HEXBATKE
HeoOxoauMor HHGOPMAIIMK 1 3HAHUN, HEKOPPEKTHAsi paboTa MJIK OTCYTCTBUE
CUCTEMBbI yNIpaBJCHHs] 3HaHUSMU. [Ipu HEKOPPEKTHO (QYHKIIMOHUPYIOIIEH
CUCTEME YIpPAaBJICHUS 3HAHUSIMHM, HE TOJIbBKO HEBO3MOXHa pa3paboTka
cucteMbl XACCII u ee panbHeilme (yHKIHMOHUPOBAHUE, MOMUMO 3TOTO
OpraHu3alus JUIaeT ce0st O4YeHb BaXHBIX KOHKYPEHTHBIX MPEUMYIIIECTB.
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TEAMUDPUKALIUA B YIPABJIEHUU KAUECTBOM

Ko3znoeckaa A.B.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiii pykosooumens: Peovko JI.A., k.m.H., Ooyenm omoeneHusl
Koumpos u ouasnocmuku TITY

OnHuM Y3 WHHOBALIMOHHBIX TOJAXOAOB K YHPABICHUIO SIBISETCS
reiMuuKanms — WCIOJIb30BAaHUE WIPOBBIX IMOAXOJOB JJII HEHTPOBBIX
POLIECCOB.

['eiimudukanus npeacTaBiseT coOoi oauH U3 Hanbosee YPPEeKTUBHBIX
METOJ/IOB BOBJICUCHHSI U MOTHBAIIMU MEPCOHANA, YTO UTPAET 3HAYUTEIHHYIO
pOJIb B YIIPaBJICHUU KaueCTBOM. JTOT METOJ IIPEeBpaIllaeT pyTUHHYIO padoTy
B YBJIEKATEIbHBII UTPOBOM MPOILIECC.

[eiimudukams OCyHIECTBISIETCS 3a CUYET BHEIPEHUS UTPOBBIX
MPOIIECCOB B pe3yJibTaTe MEPEHOCA AJIEMEHTOB UIPbl B pa3pabaThIBaeMylO
poTpaMMmy:

* TUHAMHUKA UTPbl — MPEATOJIATAET ONPEACIICHHBIA CUCHAPUH, CIEHys
KOTOPOMY MTPOK JIOCTUTAET 1IEJIH;

* MEXaHWKa WIpbl — MPUMEHSIIOT OOBIYHYIO aTPUOYTHUKY, KOTOpas
OTpa)kaeT MPOIIECC UTPhI, K MPUMEPY, PEUTUHTOBBIE TaOJUIIbI, PA3TUYHbBIC
Harpajibl, BUPTyaJIbHbIC JICHBI'H, IPU30BHIC OUKH;

* OCTETHKAa WIPhl — CO3/IAI0T KOHKPETHBIM TeMaTU4YecKuii (oH,
HMOITMOHAIILHOE TI0JIE UTPBI, YTOOBI TTOIJIEPKUBAJICS HHTEPEC UTPOKA

CymiecTByIOT cieayronue GopMbl TeMudUKaIu: COpeBHOBATEIbHAS,
noOeHas U 3CTETUYECKasl.

Crenuanuctel MNPOTHO3UPYIOT B OJuKaiiliee BpeMs YCTOWUYMBBIN
MHTEpPEC K UTPOBBIM HHCTPYMEHTAM U COPOC HAa HUX — B OCHOBHOM JIJIsi
MIPUMEHEHUS B Pa3BUTUHU U 00y4YE€HUN PAOOTHUKOB.

Cnncoxk MH(POPMAIHOHHBIX HCTOYHUKOB

1. Irtomma A.C.leitmudukanuss Kak HHCTPYMEHT YCIHEITHOTO
yrpagieHus nepcoranoM // busnec-o6pazoBanue B 3koHOMHUKe 3HaHMi. 2017.
Ne2 (7). [DneKTpOHHBIH pecypc]. - pPeKAM JO0CTyTa:
https://cyberleninka.ru/article/n/geymifikatsiya-kak-instrument-uspeshnogo-
upravleniya-personalom (nara oopamierus: 03.10.2019).
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O BKJIAJTE CTAXAHOBCKOI'O IBZKEHUSI B KAYECTBO
INPOAYKIUN COBETCKUXTIPEMITPUATHN

Konuepuna P.A.
Kaszancxuii (Ilpusonsccrkuii) ghedepanvrwiii
yHusepcumemHabepescnouernunckuti uncmumym (gunuan)
Hayunwiii pykosooumens: ooyenm x.m.n. Kacvanoe C.B.

Jlnst CoBeTCKOTO COr03a U cOBpeMeHHO PoccunxapakTepHbl TOMBITKH
peliaTh 3a/1a4 pa3BUTHS U SKOHOMHKH ITyTEM 3aIycKa cliado mpopaboTaHHBIX
mpoekToB. Jlo cux mop pe3yJbTaTUBHOCTh YIPABICHUS HMHU HHKaK HE
OIICHUBAETCH.

B 30-e rr. B CCCP 6bu1 B34T KypC Ha CTPYKTYPHYIO MEPECTPOUKY
HSKOHOMUKH IyTeM HHaycTpuaiuzanuu. CyliecTBoBajia ImpoOiieMa HU3KOU
OPOU3BOAUTENBLHOCTH Tpynaa. I[IOBBICUTH €€ MyTeM MOAEPHU3ALUUOBLIO
HEBO3MOXHO. ['0CyapcTBO mpoOIaraHAupoBaIO HACK COPEBHOBAHUA 3a
BBICOKYIO MPOM3BOAMTEIBHOCTb: BEIb COBETCKHE pabouue TPYyAWIUCh Ha
0J1aro cTpaHsbl, a HE HA KAPMaH KalUTAJINCTA.

Camoii  u3BecTHOMKammanuend craio (CTaxaHOBCKOE JBUKECHUE
pabounx-nepenoBUkoB.OHO HAa3BaHO o MMEHU 3a00MIIIKKa
maxThIA. I'. CraxaHoBa, 100bIBIIET0 32 cMeHYy 102 TOHHBI YIUIS IPU HOPME B
7 toHH. CTaxaHOB Iepelies] OT WHAUBUAYAJIbHOM palOThI IaxTepa K
OpuranHoil. Ecnu paHbllie OH caM ¥ pyOWIT yrojb, U CTaBUJI 32 COOOU KpeTib,
Tto Tenepb 100% pabodero BpeMeHH OH JaBall MPOIYKIIMIO, aBCJE] 3a HUM
JIBOE€ TIOMOIIHMKOB, pacIIUpsUIM 3a00MW U CTAaBUJIU KpEIb. YCTaHOBJIEHUE
pexopJa He MOrJIo ObITh MHMLMATUBOM ToNbkO camoro CraxaHoBa. Ero
TOTOBWJIM M MAPTOPraHU3alys, 1 pyKOBOJCTBO IAXTHI.

JIBr>KeHuE NepeIOBUKOB aKTUBHO MPONaraHIupoBaioCh U 0XBAaThIBAJIO
HOBBIE OTpaciy HApOJHOTO Xo3sAKcTBa.OgHAKO, BBIMyCKaeMmas NPOLYKLIHS
ocTaBaach MpexxHeil. Pabourene Moriau 10KyMEHTUPOBATh CBOU YJIyUILEHHUS,
a 3HAYUT,UX OBbLIO HEBO3MOXKHO ONEPATHBHO BHEIPSATH HA JAPYTUX padOumx
MeECTax.

Hrak, B 30-¢ roapl NpouLioro BeKauHUIMATUBHBIE paboune MoKa3aiu
CHelHalIucTaM BO3MOKHOCTHPAIMOHAILHOW OpraHu3aluy Tpy/Ja Ha pabouunx
Mectax W B HeOompmux  Opuramax.OmHako,0€3  OJTHOBPEMEHHOTO
COBEpIICHCTBOBAHHUS YIIPABICHYECKON M TEXHUYECKOW MH(POpPMAIUU ITO HE
MOTJIO J1aTh 3aMETHBIX PE3YyJbTAaTOB.YCHEXH HAIIEro HAapOJHOTO XO3SICTBa
OyayT BO3MOXHBI TOJIbKO TpPH THIATEIbHOM MOATOTOBKE W MPUMEHEHUU
UH(OPMAIIMOHHOTO COMPOBOXKJIEHUSI B KaXIAOM NPOeKTe — Oyab 3TO
MOJTOTOBKA MPOU3BOACTBA HOBOTO MPOAYKTa Ha MPEINPUSATUN WU LeseBast
rocyJapcTBeHHasi Iporpamma.
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MOATBEP)KIEHUE COOTBETCTBUSI UMIIOPTUPYEMOIA
MPOAYKLIMHA

Kowkuna A.B.
Tomckuii nonumexnudeckuil ynusepcumem, 2. Tomck

Hayunwiii pykosooumens: Pedvko JI.A., k.m.H., doyenmomaoenenusi KOHmpoJisl
u ouaenocmuxu TITY

Herapudubie wmepsl — Oonplmas rpynma pasdddHbBIX MeEp U
MEpOMPUSATUIA TOPTrOBOM, PUHAHCOBOW, aAMUHUCTPATUBHOM, FKOJIOTHUECKOMN
ITOJIMTUKH, ITOJUTUKH 3PABOOXPAHEHNS 1 UHOM ITOJIMTHUKY, HAIIPABJIECHHBIX HA
pPEryJIMPOBAaHUE BHELIHEW TOPrOBJIM, a TAKXE HA CO3JaHHUE MPENHSATCTBUUA B
o0JacTy BHEUIHEW TOPrOBIIH.

CymectByet nopsiika 50 crnoco060B rocyAapCcTBEHHOTO HETapU(pHOTro
pEryJIMpOBaHNs BHEIIHEOKOHOMUYECKOU AEATEIIBHOCTH.

OCHOBHBIE TPYIIIBI HETAPUPHBIX MEP:

1. Mepbl IpsIMOTO OTPaHUYCHUS:

2. TaMO>XeHHBIC U AJIMUHUCTPATUBHBIE POPMATLHOCTH:

3. [Ipoune HetapudHbIE METOBI

OOsi3aTenbHass  cepTuduUKanus, JACKIAPUPOBAHUE  COOTBETCTBHS,
roCy/lapCTBEHHasl perucrpanuss M npoune (OpMbI  HOATBEPKIACHUS
COOTBETCTBUSl NPOAYKLMH JIOJKHBI OCYIIECTBIISATECA 1O TPeOOBaHUIM,
IPUHATBIM B EBpasuiiCKOM 3KOHOMHUYECKOM COI03€, C MOMEHTAa Hayajia
JNEUCTBUSI TEXHUYECKUX PErVIaMEHTOB EBPa3uiicKOro 3KOHOMUYECKOTO COKO3a
Ha TaKyl IIPOAYKIHIO.

B pamkax Hetapudubsix Mep Poccenbxo3Ham30poM MPOBOIUTCA
BETEPUHAPHBIA U (PUTOCAHUTAPHBIA KOHTPOJb, PE3YJIbTATOM MPOXOKIACHUS
KOTOPOTO SIBJIIETCS BblJlaya CEpTU(PHUKATOB.

Cnncoxk nH(POPMAIHOHHBIX HCTOYHUKOB

1. Jlero B. A. Herapudusie ™Mepsl U OrpaHuyeHus B
MeXAyHapoaHOW Toprosie // IlpoOremMbl SKOHOMUKH U IOPUIUYECKOMN
npaktukd. 2009. NeS. URL: https://cyberleninka.ru/article/n/netarifnye-mery-
i-ogranicheniya-v-mezhdunarodnoy-torgovle (1ara obparmienus: 19.09.2019).

2.  CemenuxuHa A.A. CymHocTb HETapU(PHOTO pPEryIUupOBaHUS
BHEITHEAKOHOMUYECKON JEATeTbHOCTH U €€ 3HaYeHUE Ha MPAKTHKE
[OnexTponHHbIi pecypc]: Hayunsiii annbmanax. 2016. Ne23. - Pexum nocryna:
URL.: https://elibrary.ru/item.asp?id=27320222(nata oOpaleHus:
22.09.2019).
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MEPEXO]I KOMIAHHMM OT TPAJUIIMOHHOTO MOJIXOJIA K KAH3EH

Kpasyoe E.A.
Tomckuti 2cocyoapcmeentblil yHugsepcumem, 2. Tomck

OCHOBHOUM  11€/IbI0  OOJBUIMHCTBA COBPEMEHHBIX  TPAAUIIMOHHBIX
KOMITAaHUW SIBJSIETCSl modydeHue mnpuobiiu. [logoOHas 1enb pasHUTCS C
koHnenuuend Kaiijg3eH, Tak Kak, B COOTBETCTBHMU C HEH, OCHOBHOM IICJIbIO
KOMITAHUH JIOJKHO SIBJISITBCS YAOBJIETBOPEHUE KIMEHTOB. CyTh BHEIpEHUS
Kannszen 3akirogaeTcss HE TOJBKO B M3YYEHHE HOBBIX METONOB U
WHCTPYMEHTOB, HO W B COBEpIICHCTBOBAHWHU CYIIECTBYIOIICH (OPMBI
corpynnuuectBa.llepexon KoMmaHuuM OT TPAAMIMOHHOIO TMOJAXOJa K
KoHUenuu Kala3eH 3aBUCUT B MEPBYIO OYEPEIb OT TOTOBHOCTH JIAHHOM
KOMIIAHUHA K H3MEHEHHsAM. HemnocTaToOK TOTOBHOCTH SIBISIETCS OJHOM U3
OCHOBHBIX MpOOJEM HEBO3MOXHOCTH BHeApeHus KalinzeH u BbIpaxaeTcs B
OTKa3e PyKOBOJCTBA OT IIPOBEICHUS U3MEHEHUS U O€3pa3InuiK COTPYIHUKOB.
[Tomumo 3TOro, cymecTByeT emie OO0JbIIOe KOJIMYECTBO Pa3IMYHbIX
(pakTOpOB, KOTOpbIE KaK IOJIOKHUTEIbHO, TaK W HETAaTUBHBIC BIMIIOT Ha
TFOTOBHOCTh KOMIIAHUM K HU3MEHEHUsM. HeraTtuBHble (pakTOpbl YaCTHYHO
HNOBTOPSIOT XapaKTEPUCTUKHU TpaguuoHHOro noaxoxna [l1].IlomoxurensHoe
WM HETaTUBHOE OTHOIICHHE COTPYAHUKOB K U3MEHEHHSM 3aBUCHUT HE OT
pe3ynbTaTa U3MEHEHUW, a OT TOro, ObUIa JM YJOBJIETBOPEHA MOTPEOHOCTD,
CIPOBOLIMpPOBaBIIAs HEOOXOAMMOCTh HW3MEHeHuH. BocopusTtue ycnexa
CBA3aHO C OTJIMYHMEM TOTO, YErO OHU OKUJAIH OT U3MEHEHUH U OT TOTO, YTO
OHM TIOJyYWSIM B HX pe3yibTate. EciM MmiaHupoBaHWE B KOMIAHUU
OCYUIECTBJISIETCS TOJIBKO CPEAM BBICIIETO PYKOBOJICTBA M HE IMEpENaeTcsl Ha
BC€ JIpyru€ YpOBHH KOMIAHMHM, TO MAaJOBEPOATHO, YTO TOJOOHBIE
HOBOBBEJICHUS BOJIBIOTCSI B IPUBBIUHBIN MTpo1iecc padoThI.

Jnst  OCTM>KEHHsSI  YJOBJIETBOPEHHOCTH KJIMEHTOB M IMOJYYEHHS
BBICOKOT'O YPOBHSI Ha KOHKYPEHTHOM PBIHKE, B IEPBYIO OUEPEb PYKOBOICTBY
HEOOXOAMMO TMEPECTPOUTh CYIIECTBYIOIIUA MOAXOA K OCYUIECTBICHUIO
NEeSATEIbHOCTH, BHEAPUTD B pa3yM COTPYIHHUKOB KEJIAHHE COBEPLICHCTBOBATH
U COBEpIICHCTBOBATBHCS, @ TAaKXKE CTPEMUTHCA PETYISPHO BHEAPATH
M3MEHEHHUS BO BCE paboure MpoIecChl.

Cnucok uHPOPMAIMOHHBIX HCTOYHUKOB

1. Cucrema Kaiinzen — guiocoduss u3MeHEHUN U NMyTH peaau3aluu
[OnexTpoHHBINM pecypc] / MuauBuayanbHbli npeanpuHumarenb. — URL:
https://ipshnik.com/razvitie-biznesa/chto-takoe-sistema-kaydzen-filosofiya-i-
printsipyi.html (nata oopamenus 28.09.2019)
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IMPUYMHBI HU3KOM PE3YJIbTATUBHOCTU ATTECTALIUMA
IMPOAYKINN HA 3HAK KAYECTBA

XamumosaH.A.
Kaszancxuii (Ilpusonsccrkuii) ghedepanvrwiii
yHusepcumemy, Habepeoicnouennunckui uncmumym (guiuan)

Hayunwiii pyxosooumens: Kacvanos C.B., ooyenm xagedpvr MTK

K 60-m romam XX Beka B CCCP okoHYATEIbHO CIOKMJIACh KOMAaHIHO-
aIMUHUCTPATHBHAsl CHCTEMa VYIPABJICHHUS HAPOJHBIM XO3AUCTBOM, TO
€CThOKOHOMUYECKHUE OTHOIICHUS CTPOWIMCH HALICHTPAIU3alUUd HKECTKOM
IJJAHUPOBAHMM BCEX PECYpCOB B pyKax mpaBuTenbcTBa.OHa OblIa HE B
COCTOSIHUM  @JICKBaTHO  OTCJICKHBATh W  OINEPATUBHO  pearupoBaTh
Ha TEHACHIMH CIpOCca, a TaKXKe HaJeXKHO O00ecrneurnBaTb KadyecTBO
MPOAYKIMHN. | |

s pemenus npo6aemsl [locranosnennem LHK KIICC u CM CCCP ot
04.10.1965 r. Ne 729 GbuIa BBEJIEHA TOCYyAapCTBEHHAsI aTTECTAllUs KauyecTBa
NpoAYKIIMM B  MacmTabe  crpanbl.OgHaKomnpolenaypa arTecTalluuHe
COMPOBOXKIANACh  M3MEHEHHEM  HMH(MOPMAIIMOHHOTO  COIMPOBOXKICHUS
MOJTOTOBKM TIPOM3BOJICTBA U BBINTyCKAa MNPOXyKUUU.Meponpuatus 1o
BBISIBIICHUIO 3allPOCOB 3aKa34YMKOB IUIAHHUPOBAIUCH IO YCMOTPEHHIO B
OTpacjeBbIX MUHHUCTEpCTBaX. He ObUIM 3allaHUpPOBaHbI SKOHOMHUYECKHE
pe3ynbTaThl MPOEKTa W MOTPEOHOCTh B pecypcax.Pemienus mo ymydiieHuto
NPOAYKIMI U MPOLIECCOB MPOU3BOJICTBA OCTAINCH HA YCMOTPEHUE 3aBOJICKUX
CHEIUATICTOB.

DT HEJIOCTATKH YCYTYOJISUTUCH TEM, YTOHA OOJIBIITMHCTBE IPEANPUATUN
710 TIOJIOBUHBI MECSAYHOTO 00beMa MPOIYKLIUU MPOU3BOIUIOCH B MOCIEIHIO0
5-IHEBKY MecsIla, TaK 4TO 3HAK KayeCTBa Ha W3/ICJIUU, BBIITYIIEHHOM B ATOT
MepuoJl, HE MOATBEpKIan ero (Qakrtuyeckoe kadectBo. JloOaBum cnalyro
SKOHOMHMYECKYI0O  3aMHTEPECOBAHHOCTh  paboyux B COOJIIOACHUU
TEXHOJIOTUYECKOW JUCITUILIMHBI U BBICOKYIO CTETEHb M3HOCAa 000pYya0BaHUs
Ha OOJIBITMHCTBE TIPEANPHUITUN.

[ToaToMy  OpPUMEHEHHEOJHOTO  OTIAEIBHO  B3ATOTO(OPMAIBHOTO
WHCTPYMEHTA YIIPaBJICHUS HE MOTJIOIaTh 3HAUUTEILHBIN 3P eKT B MaciiTade
cTpaHbl. MeXIyHapOIHBIN OMBIT MOKA3bIBAET, YTO BIOJHE KAY€CTBO MOXKET
o0ecneunTh TOJBKO JKeCTKast 0opbOa 3a MOKynaTes.

Cnncox MH(POPMAIHOHHBIX HICTOYHUKOB

1. https://answr.pro/articles/789-administrativnaya-ekonomika/
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OIIEHKA PUCKOB ITPUA PA3BUTUU ) KUBOTHOBOJUECKOI ®EPMbI

Hwviouxoe /1. b.
Bocmouno-Cubupckuti 2ocyoapcmeenublil yHusepcumem mexHonio2utl
u ynpasnenus, 2. Ynau-Yos

Hayunwiii pykosooumens: Mumuinosea H.B., k.m.H., 0oyenm kageopwvi
«Cmanoapmuzayus, mempono2us u ynpasienue kavecmgeom» BCI'VTY

[Ipon3BOACTBO MPOAYKTOB >KMBOTHOBOJCTBA HWMEET BaKHEHIIEe
3HAYEHUE ISl MPOJOBOJIBLCTBEHHON O€30MaCHOCTH CTPAHBI.

CemeliHas KUBOTHOBOTYECKAS dbepma Ha 0aze
KpecThsiHckoro(pepmepckoro) xo3siictBa «L[p1oukoB b.I1.»0bl1a co3nana B c.
Hytynyp 3akameHckoro paiiona Pecnyomuku bypstus B 2009 1.
[IprOpUTETHBIM HANpaBICHUEM pa3BUTHUSI XO35AKCTBA SIBJISIETCS MOJOYHO-
MSICHOE CKOTOBOJCTBO, B coOcTBeHHOCTH NMeeTcst boiiee 100rosos KPC.

B mnponecce co3manus M (QYHKUMOHUPOBAHMS >KMBOTHOBOIYECKOM
(dbepMbI BBISIBIICHBI CaMbl€ Ba)KHbIE TIPOOJIEMbI B Pa3BUTHH - 3TO MPUPOJIHEIE,
SKOHOMHUYECKHE PHUCKH M oOecrieueHre CTaOMJIbHOCTH KayecTBa U
0€30MacHOCTH MPOAYKIIMH >KUBOTHOBOJCTBA.

[IpupoHbie pUCKU pa3BUTHS )KUBOTHOBOIUECKOU (hepPMBI - ITO pe3KOe
WU3MEHEHHE KIINMaTa, 3aCyIIJIMBOE JIETO, CypOBasi XOJO/IHAS 3MMa U HE ypOxkKan
KOPMOB, YTO MOKET MPUBECTU K YMEHBIIICHUIO 00bEMa BHICOKOKAUE€CTBEHHOU
CEIbCKOXO3SIUCTBEHHON  MPOAYKIIMM M 3aKPBITHIO  caMOil  (pepMBbl.
DKOHOMHYECKHE PUCKH OOBEIUHSIIOT PUCKU, HETIOCPEICTBEHHO CBSA3aHHBIE C
XO3SIMCTBEHHOU JIESTEIIBHOCTHIO IPEAIIPUATUS U HEPETYIUPYEMON PHIHOYHOMN
Cpeloi, T.e. HECTaOMJIBLHOTO PbIHKA MPOAAX MPOAYKIIMHM M KOHKYPEHIIUH
MEXy IPYTUMU MPEANPUATHIMU 32 PHIHOK MpoAax. ['apaHTusi kauecTBa u
0€30IMacCHOCTH MPOJYKIIMU KUBOTHOBOJICTBA 0OECIIEUUBACTCS COOIIOICHUEM
HOpPM  TeXperjaMeHTOB  TaMOXXEHHOro  cow3a U CTaOWIbHBIM
(YHKUMOHUPOBAHUEM CHCTEMBI MEHEIKMEHTa O€30MacHOCTH MUIIEBOMN
MPOAYKITUH.

Takum 00pazoM, OlLEHKa PUCKOB MPU Pa3BUTUU >KMUBOTHOBOAYECKOM
dbepMbl OYEHB BaXKHA,TaK KaK MPEANPUATAC MOXKET 3a0JIarOBPEMEHHO periaTh
9T TIpo0JIemMbl. biaromaps olieHKe pUCKOB U YACICHUU JTIOJDKHOTO BHUMAHUS
pUCKaM, ceMeiHas >KHBOTHOBOYECKas (epma- 5TO yKe JTUHAMUYHO
pa3BUBAIOIIEECS MPEANPHUATHE, TPUHOCAIIEE CTAOWIbHYIO TPUOBUTh H
pacimmpsitoniee 00beMbl  MIPOU3BOJCTBA, IOCTOSHHO paboTaroliee Ha
MOBBIIIEHUE KOHKYPEHTOCIIOCOOHOCTH " YIIy4IlIEHHE oOuiei
pPe3yJAbTaTUBHOCTH PAOOTHI.
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COBEPHIEHUCTBOBAHME YPABJIEHUSA ITEPCOHAJIOM
KOMMEPYECKOI O IIPEIPUATHUA

Hvizanoea A.B.
Kemeposckuii cocyoapcmeennwiii ynueepcumem, 2. Kemeposo

Hayunwiii pykosooumens.: batimamosa E.B., k.m.H., doyenm kagheopwi
«Mapremuney Keml'V

OpHUM U3 TIEPCTIEKTUBHBIX HAIIPaBICHUN pa3BUTHS HEpa3pyIIAOIIETo
KOHTPOJIS SIBJISTFOTCSIBOTIPOCHI TIPAKTHUECKOTO MCIOJIb30BaHUS COBPEMEHHBIX
dbopM  ympaBieHUS TEPCOHAIOM, KOTOpPBIE IIO3BOJSIOT  YBEIUYUTH
o01ecTBeHHO-(DUHAHCOBYIO (D (PEKTUBHOCTD Jt000TO Tpeanpusatus. C 3Toit
IIETBI0  PACCMATPUBAIOTCS  COBPEMCHHBIC  TEXHOJIOTHH  YIIPaBICHUS
MEPCOHANOM; TICUXO(PHU3NOIOTUIECKUE AaCMEKThl pabodyeil JesiTeNbHOCTH;
METOJIbI 0TOOpa M OCHOBHBIE CHOCOOBI ToaOOpa mepcoHana. Tpakryrorcs
BOITPOCHI IOCTPOCHUS CUCTEMBI YITPABJICHUS TIEPCOHATIOM OpPTaHU3AIUH.

st yBenmuuenust 3¢ HEKTUBHOCTH pabOThl MPEANPUATHS HEOOXO0IUMO
BBEJICHUE TIPOrPAMMBbI JOMOJHUTEIBHOTO O0yUeHUs TepcoHana (TPEHUHTH),
pa3paboTKa CUCTEMbI MATEPUATILHOTO CTUMYJIUPOBAHUS C IIEJIbIO TTOBBIIICHUS
3aMHTEPECOBAHHOCTH PAOOTHUKOB B JIOCTUKEHUU HAUOOJIBIIIETO pe3yJbTaTa
NEeSATEeNbHOCTH (CHCTeMa TOOHIPEHUM paOOTHUKOB, CHUCTEMa B3BICKAHMM,
pa3paboTKa pPa3BETBICHHOW IUIATEKHOM MaTpuilbl OOHYCOB, MPOIIEHT OT
npoJax, pa3padoTka M BBEJCHUE CHUCTEMBbI IMPEMUPOBAHUS, MPEeMHs 3a
npodecCHOHAIN3M, TPEMUsl 3a BBICIYTY JIeT), pa3paboTka U BBEICHUE
CHUCTEMbI HEMATEPHAIBHOTO CTUMYJIUPOBAHUS MepCOHANIa (Harpaaa JIyqmeMy
pabOTHUKY Mecslla, [OCKa TMOodYeTa, TOOMPEeHHe U CTHUMYJIHpPOBAHHUE
WHHOBAIIMOHHBIX TPEIJIOKCHUN TepCcoHaNa, BCTPEYH OUPEKTOpa WIIN
MEHE/Kepa C TEepPCOHANIOM, €KEMECSYHBIN ONpOoC IMepcoHaia, KOHKYPCHI),
COBEPIIICHCTBOBAHKWE / BBEJACHUE MPOTPAMMBI OPHCHTAIIMM W aJanTalud
HOBOTO COTPY/IHUKA.

Cnucok HHPOPMANMOHHBIX HCTOYHUKOB

1.  Eropmmn, A.Il. YrpaBnenue nepconanom - M.: Axagemusi, 2006.
- 624 c.

2. Macnos, B.M Vnpasnenue nepconanom mnpeanpustus / - M.:
IOuuTH-/lana, 2007.- 221 c.

3. OCHOBHBIC  TPUHIMWITBI  WCIOJB30BaHHWS  TIEpCOHATa B
opraHuzanuu [OnekTpoHHbI pecypc]. // - pexum gocryma URL:
https://studopedia.su. 23.06.19.

4, VYrpaBiieHre NEPCOHAIIOM OpPTaHU3aAMK: [ DIEKTPOHHBINA pecypc]|

Il - Pexxum moctyma URL: https://www.kp.ru/quide/upravlenie-personalom-
organizatsii.html. 25.06.19
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WHCTPYMEHTbI BEPEK/INBOI'O ITPOU3BO/ICTBA B
JAEATEJIBHOCTU HIPEANPUATHAN ITULIEBOI O ITPOPUJIA

HImonvwmenn K. C., Anopeesa K. B.
Tomckuti 2cocyoapcmeentblil yHugepcumem, 2. Tomck

Hayunwiii pykosooumens: Koposxun M. B., 0.¢h.-m.H., npogheccop kagedpul
ynpasnenus kavecmeom 11'Y

ObecnieueHre MOTPeOUTENS KAYECTBEHHON U O€30MacHOM MpoIyKIHuen
ABJISIETCSI OJTHOM M3 MPUOPUTETHBIX 3a4ad Uisl Npou3BoaUTENS.OaHUM U3
CIIOCOOOB  TOBBIIMICHUS KAadyecTBa MPOU3BOAMMON MNPOAYKIMH MOXHO
PacCMOTPETh MCIHOJIb30BAaHUE MHCTPYMEHTOB OEPEKIMBOIO MPOU3BOJICTBA B
JEeATEIbHOCTH KOMIAHUM MUIIEBOTO Mpoduiis.bepexiinBoe Mpon3BOJACTBO B
ATOM IUJIaHE MO3BOJISIET OPraHU3alysM MOBBIIIATH KOHKYPEHTOCIIOCOOHOCTD
MPOJIYKUHH, 32 CYET ONTUMHU3ALUU IPOU3BOJACTBEHHBIX IIPOLECCOB, a
BCJICJICTBUE TIOBBINICHUS €€ KadecTBa.B JesTenbHOCTH KOHAMTEPCKOU
KOMIAHUM MOXKHO PACCMOTPETh TaKOM MHCTPYMEHT  OEpeKIMBOrO
npousBoAcTBa Kak cucrema Kaiinzen. OCHOBHbIE MPHUHLMIIBI CHUCTEMBI
Kaiinzen cocraBistor [1]:

1. Opranuzanus pabodero MecTa.

2. YcrTpaHeHHE HEONPaBIaHHBIX MOTEPb.

3. Cranmaptuzanus.

JlaHHBI MHCTPYMEHT IMO3BOJHUT COTPYJHUKAM C MOMOIIHI0 BHECCHHS
HEOOJBIINX W3MEHEHUU B MPOU3BOJICTBEHHBIC MPOIECCHl ONTHMHU3UPOBATH
BECh MPOLIECC MPOU3BOACTBA. Tak, aHanu3 aearenbHocTd komnannu OO0
«Crnanxuit Jom u K», a iIMEHHO paccMOTpEHHE OTHOTO U3 MPOU3BOJICTBEHHBIX
IPOLECCOB, IMOKAa3aJLYTO MCHOJIb30BAHUE CHCTEMBI KalA3€H IO3BOJIUT
NOBBICUTh A(PPEKTUBHOCTH Tpollecca, a TakKe CHU3UTh HArpy3Ky C
COTPYIHUKOB.BaXHBIM MOMEHTOM B Ipolecce €€ HCIOIb30BAHUS MOXHO
Ha3BaTh 3aMHTEPECOBAHHOCTH U BOBJICYEHHOCTh BCEX YYACTHHUKOB ITpOIEcca.
Takum oOpa3oMm, BHEIpPEHHE CHCTEMbl Kaili3eH B OCTaJbHbIE MPOLIECCHI
POU3BOJCTBA, MO3BOJUT KOMIAHUHM YCTPaHUTh CYIIECTBYIOLIUE MOTEPH, 32
CYET Yero CHU3UTCA Harpy3ka Ha COTPYJIHHKOB, KOTOpas B CBOIO OYEpEIb
BJIMSIET HA KaYECTBO MPOAYKIIMHU B IIPOLIECCE €€ MPOU3BOJICTBA.

Cnmncoxk MH(POPMAIHOHHBIX HCTOYHUKOB

1. Kalinzen — ymHas SmoHCKasi cUcTeMa OepeXJIMBOTO MPOU3BOJICTBA
[DnekTpoHHBIpecypc]. -  pexum  goctyma:  https://www.training-
partner.ru/staty/kajdzen-chto-takoe-kajdzen.html#element26.09.2019.
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MSA - AHAJIW3 ONIPEAEJIEHUA TOJIIUHBI IUJIEKTPUYECKOI'O
ITOKPBITHUA HA CTAJIBHOM OCHOBAHUU

Hpyves B.IO.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

HccnenyeMast usmMepuTelibHAs CHCTEMa COCTOsIa U3 CIEIYIONIUX SJIEMEHTOB:

- 00BEKT KOHTPOJISI — 00pasell CTATEHOM TPYOBI C 3aIlMTHBIM JIICKTPIIECKUM
TIOKPBITHIEM,

- CPEIICTBO M3MEpeHrs — MarHuTHBIN TomimHoMep MT-2003, npeaHasHadeHHbIA
IUI  ONpEeNieHUs] TOMIMHBI JIAKOKPACOYHBIX, TAbBAHMYCCKUX U JIMDIICKTPUYCCKUX
TIOKPBITHIT Ha (DepPOMArHUTHOM OCHOBAHH,

- ITAJIOH (METO/MKA M3BMEPEHHST) — OTCYTCTBYET, HICTIONB30BAIACK Ta, UTO MPHUBEICHA
B [IACTIOPTE HA TOJIIMHOMED;

- oTIepaTop;

- YCJIOBHSI KOHTPOJISI — HOPMaJIbHBIE.

IepBoHAYATBHOE OLIEHMBAHUE CTATUCTAYECKUX XapaKTEPUCTUK M3MEPUTEITBHBIX
POLIECCOB OCYILECTRIIIOT B CIIETYFOILIEM MOPSIIKE:

- WCCIENOBAaHWE  MBMEPUTEIBHOTO — Mpoliecca  Ha  CTAOWIBHOCTE;
B CIIy4ae HECTAOWIBHOIO M3MEPUTENBHOIO MPOLIECca - YCTpaHEHHWE OCOOBIX IMPUYMH
V3MEHUYMBOCTH, BHECEHHE COOTBETCTBYIOL X M3MEHEHHI;

- OIICHUBAHHUE CMEUICHHS U JTUMHEHHOCTH CMEIIEHUSI H3MEPHUTEIHHOTO MPOIIeCcCa;

- OIICHUBAHHUE CXOJUMOCTH U BOCTIPOU3BOIUMOCTH PE3YJIHTATOB H3MEPECHHIA;

- B Cly4ae HEMpUeMIIEMBIX CXOIMMOCTH M BOCIPOM3BOIMMOCTH PE3YJIBLTATOB
V3MEPEHUM - AHATU3 PUYMH MOBBIICHHON H3MEHYMBOCTH, TIPOBENICHUE KOPPEKTUPYHOLIIX
JIENCTBHI, TOBTOPHOE OLICHUBAHME CXOJIMMOCTH M BOCITPOM3BOIMMOCTY;

- IOAATOTOBKA OTYETa 00 aHaIM3e U3MEPUTEIHLHOTO MpoIiecca.

[Ipobniema 3akmodaiach B HEOJHOPOMHOCTH W BBICOKOW BapHaOeIbHOCTH
PE3YIIBTaTOB M3MEPEHUIA TOJIIMHBI IUIEKTPHUECKOTO TIOKPhITHSL.

JIns mpoBeeHYs aHATN3A U3MEPUTENTBHOM CHCTEMbI MCTIONB30BATNCH 3HAYCHUS
TOJIIMHBI AMIEKTPUYECKOTO TOKPBITHIS, MOTydeHHbIE 0T OpraHn3alyy.

Hccnenyemble 3HaUeHUs TIOBEPraCh CTATUCTUYECKOM 00padOTKE PE3YIIHTATOB C
OIpEZIEIICHUEM CPEIHETO 3HAYCHHSL, pa3Maxa, a TAKKe CXOMMOCTH M BOCIIPOH3BOIMMOCTH
CHCTEMBI B LIETIOM.

OmfHako JIOMOJHUTEIBHYIO HMH(POPMALIO MOXKHO TMOJYYHTh C  [OMOILBIO
rpayuecKoro aHam3a, il KOTOPOro MOTYT MCTIONB30BaThCS PATYHbIC KOHTPOJIGHBIE
KapThl. OHM MO3BOJISFOT BH3YATM3HPOBATH CBOMCTBA M3MEPUTENTHHOTO MPoIiecca, (JakTophbl,
RIMSTFOLIME Ha €70 PE3YIIBTAT, & TAKOKE CIIeTATh BHIBOIIBI O TIPUEMIIEMOCTH M3MEPHUTEIIHHOTO
Tnpoliecca M O TPUUMHAX BHICOKOM M3MEHUYMBOCTH (B ClTydae €ro HempuemsieMoct). B
JAHHOM CITy4ae WCTIONF30BATMCh KOHTPOJIBHBIE KapThl pa3MaxoB M CPEIHFIX,
TpeJicTaBIeHHbIe HAa prUCyHKe 1 1 2.
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B pabore ObU1a NpeyioieHa METOIMKA M3MEPEHHS TOMIIMHBI CTEKIIOAMATIEBOIO

Pucynok 2 —Kapra cpeanux

JIBYXCIIOMHOTO TIOKPBITHS TS CTATTBHBIX TPYO MMETpoM He Oortee 273 u 530 mm.

C mnoMOIIBI0 JaHHOM METOMMKM ObUTM TIOMYYEeHbI 3HAYEHHS TOMIIMHBI
JIRJIEKTPIYECKOT0 IMTOKPBITHS ¢ TIocrienyrormM M SA- anamizom cicteMsl. [ lormydero, uto
CXOIMMOCTB I BOCIIPOM3BOIMMOCTS M3MEPUTEITBHOM ccTeMbI cocTaBisieT 92,4% u 17,5%
COOTBETCTBEHHO, UTO OJIM3KO K 3HAYCHHSIM TIOJyUeHHBIM B PE3YJIHTATE aHAI3a JICHHBIX,
npezcTarieHHbIx Oprarrzarpeit (88,9% u 17,8%). Ho 3HadyeHMsT TOMIMHBI TIOKPHITHS

0or1e€ OITHOPOIHBIE U pa3MaXx COCTARIIIET IMHMUIL,

B Tabmuiie 1 mpencraBieHo pe3ynbTaThl CXOMMMOCTH, BOCHPOM3BOIMMOCTH U
pa3maxa JUtsl TaHHBIX TIOMy4eHHBIX 0T OpraHm3alii U Pe3yJIbTaToB M3MEPEHHS TOMIIHHBI

Ha OCHOBE MPEIVIOKEHHON METOIVIKH.

Ta6nuna 1 — CpaBHeHue

Ot Opranusanuun 3nauenue| Ha ocHOBE mNpemioxeHHOM | 3HAUEHUE
METOIUKHA

CX0oIMMOCTh 88,9% CX0IMMOCTh 92,4%

Bocnpoussogumocts | 17,8% BocnpouszBoguMoctsb 17,5%

Pa3zmax 16 Pa3zmax 9

Wureprperarms pe3ynbraroB (tabma 10) 1 pasMaxoB TOMIMH MOKPBITHS,

M3MEPEHHBIX MIEPBBIM M BTOPHIM OTIepaTopamMH, TpeJICTaBlIeHa Ha PUCYHKE 3.
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Pucynok 3 —Kapta cpaBHeHUs pa3MaxoB
Cnucok I/IH(l)OpMa]_[I/IOHHI)IX HCTOYHUKOB

1)  Jowmamen VYwiep, /[pBum UYambepc. Cramiciuueckoe — yIpaBiicHHE
TPOLIECCAMH: OITTVIMI3AIINS OM3HECA C MCTIONB30BaHMEM KOHTPONBHBIX KapT Lly-xapra /
Ilep. c aarn. M. : Anbrmna brisaec byke, 2009.409¢.

2) PMI' 29-2013 TocymapctBeHHas CHCTeMa OOCCIICUCHUSI —CIIMHCTBA
m3MepeHnit. Metpororvist. OCHOBHBIE TEPMUHBI M OTIPECTICHHSL.

3) HNcaerC. B. BHenpeHHeMETOMMKCTATUCTIYECKOTO YIPARIEHHUSIIPOLIECCAMI
Y aHAIM3a MBMEPUTEIIBHBIX crcteM /| MeTospl MeHemkMeHTa kadectsa. 2006. Ne 9. C. 39—
41.

4) KopuT'., Kopa T. CripaBoyHHK 110 MaTeMaTyKe (st Hay4HbIX paOOTHUKOB U
umkeHepoB). M. : «Hayka»,1973.832c.

5  TIlpemrua A. A., 3umuna E. B., KaiiHoaB. H. AHami3 m3mepHTebHOM
CHCTEMBI C Oa3HpOBaHKEM Ha KOOpIMHATHO-M3MeprTebHyro Marmny / Tpyast HI'TY. H.
Hosropo,2014.Ne 5 (107).C. 327-333.
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HABBIKH ITPOEKTHOM JESITEJIBHOCTH BBIITYCKHUKOB
KOJLUIE/DKA JIJIS1 OBECITIEYEHHSI SKOHOMMWYECKOM
BE3OINACHOCTH IPEAIPUSITUI JOEBIBAIOIIEN
MMPOMBIILIEHHOCTH

baunoe U./1.
Xaxacckuii eocyoapcmeennviil yuugepcumem um. H. @. Kamanosa, 2. Abaxan

TexHuKyM JOJDKEH MOArOTaBIMBAaTH CTYJACHTOB K  TPYIOBOI
NEATEIBHOCTH B OBICTPO MEHSIOIIUXCS YCIOBUSAX MPOU3BOACTBA C BHICOKUMU
pUCKaMU YTpo3 BHEIIHETO U BHYTPEHHETO Xapakrepa. Ko BpeMeHrn OKOHYaHusA
CTYJIGHT JIOJDKEH OBbITh TMOATOTOBJIEH K MPOAYKTUBHOM paboTe Ha
OIPENEIICHHOM MECT€ B IIPOU3BOACTBEHHOW CHCTEME TOW WIM WHOU
opranuzanuu. Takke OH JOJKEH OBbITh MOOWJIEH, CIocoOeH padoTaTh ¢
uH(popMaImeit: moaMeyaTh, COOMpaTh onpeieIeHHbIe (DAKThI, aHATU3UPOBATD,
BBIJIBUTATh TUIIOTE3bI, MPEJIaraTb BAPUAHTHI PEUICHUS ATUX MPOOIEM U T.1.

Ceromusi mOpoeKTHas JACSATEIBHOCTb  SIBJIAETCS  BOCTPEOOBAHHOM
TexHosiorued oOydenus. B pamkax ®OI'OC mnpoekTHas AesATEILHOCTD
HCTIONB3YETCs KaK B JIONIKOJILHOM OOpa30BaHUU, TaK W B BhICHICH Imikosie[4].
Co3pganue mNOpPOEKTOB- YBIEKAaTEIbHBIM WM HHTEpECHbId mpouecc. OH
3apeKOMEHI0Ball ce0s1 Kak 3(()EKTUBHBII MHCTPYMEHT 00y4yeHus. MIMeHHO
MPOEKTHAS JIESITEILHOCTD SBISECTCS HEOOXOAUMBIM UHCTPYMEHTOM, KOTOPBIN
HCTIONB3YyeTCs TPU (POPMUPOBAHUY KOMIIETEHIIUM 00yJaroIuXCs

Konkypenius, xapaktepusyroliasi peIHOK TpyAa, 3a7aeT TpeOOoBaHUS
3aKa34MKa K COTPYAHUKY, a TAKKE JUKTYET HOBBIE IMOJXOJbl K KadyeCTBY
oOpa3oBaHusl, a, CIEAOBATENILHO, K UCTOIb30BaHUIO A((PEKTUBHBIX METOJIOB
NPOBEICHUS 3aHATUH, HMX METoJUYecKoMy obecnedeHuto. HeoOxomumo
MPOU3BOJIUTh TOCTOSIHHBIN IOMCK HOBBIX [€IarOTMYE€CKUX TEXHOJIOTHMA:
OTCTYIUICHHUE OT «KJIACCUYECKOT0» (POPMUPOBAHUS 3HAHUN, HABBIKOB, YMEHUN
U TEpexXo] Pa3BUTHI0 HAa OCHOBE JMYHOCTHO OPUEHTHUPOBAHHOM MOJENU
oOpazoBaHus. IMEHHO TBOpUeCKHUE, MCCIEA0BATEIBCKUE METObl 00yUYEHUS
OKa3bIBAIOT HAMOOJIbLIEE BIUSHUE MPU MOATOTOBKE KOHKYPEHTOCIIOCOOHOTO
cnenuanucta. K TakuM akTUBHBIM METOJaM OOYUYEHMSI OTHOCUTCS METOJ
MIPOEKTOB.

Kak mipoekTHass JAESITEIBHOCTh MOXET TOMOYb BBITYCKHUKAM
OpUOOpPECTH HAaBBIKM JOCTHraTh Iele HSKOHOMUYECKON Oe30MacHOCTH
npennpusatuii?  Kak ~ momuepkuBaeTcss B UCCIICIOBaHUH [1],
«KBaMU(UIIMPOBAHHBIN  CHENUATUCT JOKEH oO0JagaTh CUCTEMHBIMHU
3HAHUAMHU: M SKOHOMUYECKHMH, U IOPUAUYECKUMH, U TEXHUYECKUMH C
HEOOJIBIITUM aKI[EHTOM Ha YKOHOMHUYECKYIO COCTABJISIONIYIO0, YTOOBI OH MOT
MIPaBOBBIC MOJIOKECHUS WM TEXHUYECKUE PEIICHUs OIIEHUBATh «pyosiem». OH
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JIOJDKEH XOpOHIo pa30uparbcs Kak B BOINPOCAX IPOU3BOJICTBEHHOTO
MEHEPKMEHTa, TaK U B pPa3jIMUYHBIX AaCHEKTaX YIPAaBJICHUS IEPCOHAJIOM.
BcecTtopoHHHe 3HaHUA MO3BOJSAT €MY Y4Y€CTh BIIMSHHE Pa3HOOOpPA3HBIX
(akTOpoB Ha KOHOMHYECKOE TOJOKEHHE B IKOHOMHUYECKHX KaTEropusx,
OLICHUTh COCTOSIHUE IKOHOMHYECKON O€30MacHOCTM Ha TEKYIIM MOMEHT,
MEPCTIEKTUBBl U HAMpaBICHUsS €ro TpaHcPOopMaIiH, MPeUI0KUTh KOMILIEKC
MEPONPUATHIA N0 MOAJIEPKAHUIO WJIM MOBBILIEHUIO YPOBHSI 3KOHOMHUYECKOU
3AIIMAIIEHHOCTH, @ TaKXXe€ PYKOBOJIWUTHh HCIOJHEHUEM MEPOINPUATUN IO
00eCIeveHNI0 SKOHOMHMYECKON O0€30MacHOCTH Ppa3Iu4HBbIX CTPYKTYp U
KOHTPOJINPOBATh UX PE3YJIbTATHI

JUis Toro, ytoObl TMOHATH Pa3HMIY HAYYHO-HCCIEIAOBATEIBCKON U
POEKTHOM JAESITeNbHOCTH, HEOOXOIUMO OINpPEAETUTh KOHEUYHBIH MPOIYKT.
KoHeuHbIll MPOAYKT HayYHO-HCCIIEI0BATENbCKON pabOThl - TEOPETUUYECKUE
3HaHUA, T.€. TO, YTO HE UMeeT pu3nueckoi 000104Kku. [IpoaykT mpoekTHOi
NESTENIbHOCTU-  HEKMM  (QU3N4YecKuil  OOBEKT, KOTOPBIA  NPUHOCUT
ONpeNeNeHHyl0 noyb3y. HMcxoas u3 maHHOW MpoOJieMbl Ipeasiararo
pPacCMOTpPETh KOHEUHBIE MNPOAYKTHI IMPOECKTHON [EATEIbHOCTH Ha OCHOBE
BBISIBJICHUA UX KJIacCU(UKAIUU.

[Ipoexkt ot mar. «projektus» oO3HAYAaET «BBIOPOIIECHHBIN BHOEPEI.
@paHIy3CKOE CIOBO «projety mepeBOJAUTCS Kak «HAMEpPEHUE, KOTopoe Oyer
OCYUIECTBJIEHO B Oyaymem». TepMHH «IIpOEKT» B CIIOBAPSAX TOJKYETCS Kak
IUIaH, 3aMbICe, WIM YepTeX uero-nmubo. Takoe TOJKOBAaHUE MOIYUHIIO
nanpHeiee pasutue: «lIpoekr - mpororum, mnpooOpa3z Kakoro-iudo
0o0BbeKTa, BUAA JIEATENBHOCTH U T. M., @ MPOEKTUPOBAHUE IpEBpallacTCs B
poLecc COo34aHusl NpoeKTa». MeTox MPOEKTOB - OJAMH W3 MHTEPAKTHUBHBIX
METOJIOB COBPEMEHHOI'0 OOYyuY€HUs, SBISIOMIMICS HEOThEMJIEMOW YacTbhiO
yaeOHoro mpomecca. OH mpeacTaBiIsieT COOOM COBOKYIHOCTh Yy4eOHO-
NO3HABATENIbHBIX IPUEMOB, KOTOPBIE IMIO3BOJISIOT HAWTH ONTHUMAJIBHON
penieHrue TOW WM JpYyrol mpoOJieMbl B pe3yJbTaTe€ CaMOCTOATENbHBIX
JNEUCTBUN O0ydYalomMXcad C 00S3aTeNbHBIM MPEACTAaBICHUEM IOIYYEHHBIX
pesyapraroB.  OCHOBOM  METOJAa  MPOEKTOB  SIBIIETCS  Pa3BUTHE
MO3HABATENIbHBIX  HABBIKOB  CTYJEHTOB, pAa3BUTHE y HUX YMEHHH
CaMOCTOSITEJIbHO KOHCTPYMpOBaTh CBOM 3HAaHUS W OPUEHTUPOBATHCS B
MH(}OpMATMOHHOM IPOCTPAHCTRBE, a TaKKe pa3BUBaTh
KPUTHYECKOEMBIIIICHHUE.

CyTh MeTOAa NMPOEKTOB — CTHUMYJIMPOBAHUE HMHTEPECOB CTYIAEHTOB K
OTpe/IeNIEHHbIM Mpo0JieMaM, pelleHne KOTOPBIX MpearoJiaraeT BIlaJeHUE
3HAHUSIMU ONPEJEIEHHBIX OTpaciiel, a TaKK€ NPUMEHEHHE 3THUX 3HAHMM.
Taxoit MeTo 03BOJIIET 0ObETUHUTH TEOPETHUECKHUE 3HAHUS C TPAKTUIECKUM
ONBITOM MX MPUMEHEHUS.
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CornacHo  oOmIENpUHATON  KiIacCU(UKAIMM  BCIO  MPOEKTHYIO
NESATEIBHOCTh  MOXHO  pa3lieIMTh Ha HECKOJbKO BHAOB: 1) 1o
MPOJOIIKUTEILHOCTU (KPATKOCPOUHBIE, JOJITOCPOUYHBIE, CPEAHECPOUHBIE); 2)
1o TpeaAMeTy (MpeIMETHBIE, MeTapeIMETHbIE); 3) 10 TeMe ((paHTaCTHIECKUE,
AKCIIEPUMEHTANIbHBIC, TEOpETUUYECKuE); 4) 1Mo MECTy IpoBeaeHus (YueOHEbIE,
BHEYYCOHBIC); 5) MO KOJWYECTBY yYAaCTHUKOB (MHIWBUIyaJIbHBIC, MapHBIC,
IPYNIIOBbIE, KOJUIEKTUBHBIE); 6) MO NEATEIbHOCTH (UCCIEeI0BaTEIbCKUE,
MPaKTUKO-OPHUEHTHUPOBAHHBIE, TBOPUYECKHUE).

Ho, mpemnarato paccMoTpeTh KiacCH(UKALMIO TPOEKTOB C TOYKU
3peHHs Cephl KX UHTEPECOB, MOKHO BBIICIHUTH 5 BUIOB: 1) MH(DOpMAIIMOHHBIH
NpPOEKT; 2) TBOpYECKHM  MpoekT; 3) mpakTUYecKuil  (IMpPaKkTUKO-
OpPUEHTHUPOBAHHBIN) MPOEKT; 4) UCCIENOBATENBCKUI MPOEKT; 5) COLUATBHBIN
IIPOEKT.

bonee mnoapoOHas XxapakTEepUCTHKA KaXKIOr0 BUAA C YKa3aHUEM
MOTEHIUATBHBIX KOHEYHBIX MPOAYKTOB MPECTaBICHA daJIee.

NudopmanmoHHblid TPOEKT HampasjieH Ha cOop, oOpabOTKy, aHAIIW3
nHpopMaIuu 0 KaKOM-JTU00 OOBEKTE, SBJICHUU JJIsl €r0 aHajau3a, 0000IeHUs
U TPEACTaBIEHUS IMPOKOW aynuropuu. IIpogykrtamu MOryT cTath CTEHA,
IJIaKkat, CTaTbU B ra3eTrax, MYJbTUMEIUUHBIA MPOAYKT (Ipe3eHTauus), T.e.
OOBEKThl, B KOTOPBIX 3aJI0’)KEHO XpaHEHHWE U TIepedada Kakou-iau0o
uHpopManuu. TBOpUECKUl MPOEKT, Pe3ysbTaTOM KOTOPOIO SIBJISIETCS HEKOE
IPOU3BEIACHUE HCKYCCTBAa WM KYJIBTYpPHOE MEPONPHIATHE, HAIPUMED,
KOCTIOM, OpTraHHM3auusi MEpONPHUATHS, MY3bIKAIbHOE IPOU3BEICHHUE,
CIEKTaKb, Mpeanosaraer ooOpameHue K cdepe uckyccrBa. KoHeuHbIi
OPOLYKT TBOPUYECKOTO IMPOEKTA AOJIKEH MOJHOCTHIO 3TO OTPA3UTh.

[Ipu peanuzanuu MpaKTUYECKOrO MPOEKTA MOSBISAETCS ONPEIEICHHBIN
MPaKTUYECKUI PE3YNbTAT, T.€. B KAUECTBE KOHEUHOIO PE3YJIHTATa MOT'YT OBITh
CO3/aHbl atjac, KapTa, BU1e0(uiIbM, CIPaBOYHUK, y4eOHOE MOCcoOHe.

HccenmenoBarenbCkuid MPOEKT HAIIOMUHAET HAy4YHOE HccienoBanue. OH
BKJIFOYAET B C€OsI BHIIBMIKEHNE HEKOM HayqHOU TUIOTE3bI U €€ TpoBepKy. [Ipu
TOM HCHOJIB3YIOTCS HAyyHble METOJbI: JIAOOPATOPHBIA SKCIEPUMEHT,
MOJICJIMPOBAHUE,  COLMOJIOTHYECKHI ompoc u  apyrue. KoHeuHbIM
pe3yJabTaTOM MOTYT BBICTYNIUTh JOKJAJ, IPOTHO3, MOJI€Nb, HAy4HO-
UCCIIEZIOBATENbCKasl WM OIBITHO-KOHCTPYKTOpCKas padora.ColualibHbIi
IPOEKT HampaBJeH Ha W3MEHEHHs B oOmectBe. OH BIMAET KaKUM-THOO
o0pa3oM Ha OKpykarouux. B kadecTBe MpOJyKTa MOTYT BBICTYIATh IUIAH
0J1aroyCTpoicTBa pailoHa, PEIICHHE JKOJIOTUYECKON MpoOJIeMbl, MpaBuia
noBeACHUS 00y4JaroIINXCs, COLMaNbHas peKiaMa, SKCKypCHsl.

[IpoekTHO-UCCe0BaTENbCKAsE JIEATEIbHOCTh — 3TO CEpbe3Hast U
L[eJICHANIPABJICHHAS pabota MpenoaaBaTeIsi-pyKoBOaUTENA[ 2 |.
HccnenoBarenbekast AESTENbHOCTD MPEANOIAraeT CUCTEMHYIO paboTy C
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K0 rpymnmoil oOyuatomuxcs. Hambosnee BakKHBIMU SIBIISIIOTCS 3aJaHUs
UCCJIEIOBATEILCKOTO M AKCIEPUMEHTAIBHOTO  Xapakrepa, KOTOpbIE
BBITIOJHSIOTCS CTYJACHTaMH B paMKax CBOMX TeM wuccienoBanus. Kpome
BBITIOJTHEHUS 33JaHUl, pelsTaM MPEJOCTaBISETCS BO3MOXKHOCTh H3Yy4aTh
BBIOpAaHHYIO MMM M MHTEPECHYI0O WM OOJacTh 3HAHUN Yepe3 CUCTEMY
pPa3HOOOpPa3HBIX MEPOTIPHUATH, MPOBOJUMBIX KaK B TEXHUKYME, TaK U BHE.

[IpoexkTHO- HccnenoBarenbekas AesTeNnbHOCTh oOydatonuxcs B CIIO
ABJISIETCSl BAKHOM HA MYTH K MOJTOTOBKE BBIMYCKHOW KBaJIU(PHUKAIIMOHHOM
paboThl, U B MOCJEAYIOIIEM, pealu3aluu ee pe3yabratoB[S]. bmaromaps
JAHHOMY METOJy OOydaromiuecsi MPUXOJAT K OMNpe/eICHHOMY pe3yibTaTy,
IPOBES aHAJIU3 CBSA3EH Pa3IUYHBIX HAYK U 3HAHUW OKPYXKAIOIIEro Mupa, K
BbIBOJIaM U (GOPMHUpPOBAHUIO  pe3ysibTaTa  HMCCIEAOBAHUS  Kak
CaMOCTOSITENIFHOTO B3IJIAa HAa PEIICHNE TTOCTaBICHHON TTPOOJIEMBI.

Peanmzamuss MeTrona TPOEKTOB MPUBOAUT K HM3MEHEHHIO IO3UIIUU
npenogaBatenss. OH TpeBpaliaeTcs B OpraHu3aTopa HCCIEI0BATEIBCKOM
JESTENIbHOCTH CBOMX 00ydaeMbIX. MI3MEHsIeTCs ¥ TICUXOIOTHYECKUI KIIMMAT B
rpynme, Tak KakK MpernofaBaTeNlio MPUXOIUTCS MEPEOPUEHTUPOBATH CBOIO
y4eOHO-BOCIIUTATEIbHYIO pabOTy U paOOTy CTYACHTOB Ha PAa3IUYHBIC BUJIbI
CaMOCTOSITCIILHOU JAESITECIIHHOCTH.

JlesiTeIbHOCTh IPETojaBaTeNsl U CTYIEHTOB Ha pa3HBIX CTAIUAX PAOOTHI
HaJ MPOEKTOM TIpeJicTaBiieHa B Tabmiie 1.

Tabnuna 1- CTpykTypa NpOeKTHON JeSTEIbHOCTH

Cranun JleqarenbHOCTh MpenoiaBaTess JesTenbHOCTh 00yUarOIUXCS

1.Pazpabotka [TpenonaBaTens BeIOMpaeT CryneHTbl 00CyKIat0T TEMBI U

IIPOEKTHOTO BO3MOJKHBIE TEMbI HCCIIEI0BAHUS U | IPUHUMAIOT 0011Iee pelIeHHe.

3a1aHUs IpeyIaracT ux CTyICHTaM.

1.1. Boibop Temsr | [IpenogaBaTens npeniaraer I'pynna cTy1eHTOB COBMECTHO

IIPOEKTa CTyJ€HTaM COBMECTHO OTOOpaTh | ¢ ImpernoaaBaresaeM OTOupaeT
TeMy npoekra [Ipenogasaresns TEMBI U MpeJIaraet rpymmne Jis
Y4acTBYET B OOCYKJIEHUU TEM, o0CyXIeHUsI.

MPEAJIOKCHHBIX O6y‘laI-OI_I_[I/IMI/IC$I.

1.2. Breinenenue [IpenogaBatens npenBapuTenbHo | Kakaslii U3 cTy1eHTOB

IIoATEM U TEM BBIYJICHACT ITOATEMBI 1 BBI6I/IpaeT ce6e HOI[TCMy NN

MpPOeKTa npeiaraeT 00y4JaronumMcst s npennaraet cBorw. CTyIeHTHI
BBIOOpa. [IpemonaBarens AKTHUBHO OOCYXXIAIOT U
MPUHUMAET y4acTHE B TpeaaraloT BapUaHThI TIOJTEM.

00CYXICHUU CO CTYJICHTaMH
MOJITEM TIPOEKTA.

1.3. [IpenogaBaTens NpOBOAUT CTyneHTHI y)ke OnpeaesInian
dopmupoBaHue OpraHu3alMOHHYIO PaboTy IO CBOM POJIU U TPYNIIUPYIOTCS B
TBOPYECKUX TPYII | 00bEINHEHUIO CTYJEHTOB B
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TpyMIIbI, BRIOpaBIINX ceOe
KOHKPETHBIE TIOATEMBI U BHJIBI
NEeSITETTLHOCTH.

COOTBCTCTBHMHU C HUMHU B MAJIbIC
KOMaH/HEI.

1.4. IlonrotoBka
MaTepHalioB K
UCCIIEIOBATEIHCKO
i pabore:
dbopmynupoBka
BOIIPOCOB, 3aJIaHKE
JUTSE KOMaH]I, 0TOOP
JUTEPATyPHI

Ecnu npoekt 00beMHBIi, TO
IperoiaBaTelb 3apaHee
pa3zpabaThIBaeT 3aJaHusi, BOIIPOCHI
JUTSL IOUCKOBOM JICATEIBHOCTH U
npeJiaraeT JuTeparypy.

OTnenbHbIC CTYACHTHI TPYIIIIBI
NPUHUMAIOT y4acThe B
paspaboTke 3ananuii. Bormpocsr
JUTSL TIOUCKA OTBETa MOTYT
BBIPA0ATHIBATHCS B KOMaH/IaX C
HIOCJIEYIONINM 00CYKICHUEM
IPYIIION.

1.5. Onpenenenue
dbopM BBIpaKEHUS
UTOTOB

IIpenonaBaresb NpUHUMAET
ydacTue B 00CYXJAEHUH UTOTOB
IIPOEKTHOH 1EATENbHOCTH.

CryneHTsl 06cyKaaroT (popMeI
IPEJICTaBICHHS PE3yJIbTaTa
HCCIIEI0BATEILCKOM
JESTCIIbHOCTH: TPE3CHTAIHS,
anb00OM, HaTypaibHbIE OOBEKTHI

2. Pa3pabotka
IpOeKTa

IIpenonaBaresb KOHCYIBTUPYET,
HarfpasJsieT paboTy CTYAEHTOB,
CTUMYJIUPYET UX AEATEIBLHOCTbD.

CryaeHThl OCYIIECTBIIAIOT
IIOMCKOBYIO JIEATEIILHOCTD B
OIPEJIETICHHOM HalPABJICHUH.

3. Odopmnenue
pe3yJIbTaToB

IIpenonaBarens KOHCYIBTUPYET,
KOOpIMHHUPYET paboTy CTYEHTOB,
CTUMYJIUPYET UX ACATEIbHOCTD.

CryzneHTbl BHAYase 10
HOATPYIINaM, a HOTOM B TPYIIIE
0(OpMIISIOT pe3yIbTATHI B
COOTBETCTBUH C IIPUHSITHIMU
HpaBUIIAMH.

4. Ilpe3enTanus

IIpenonaBarens opraHusyer
OlICHMBaHME (HampuMmep,
IIPUTJIAIIAET B KAYECTBE
AKCIEPTOB APYTUX CTYACHTOB WIN

HOATPYIIY U JIp).

[IpencraBnstor pe3ynbTaThl
cBOEH pabOTHI B BUJIE
JIOKJIa/I0B, IPE3EHTALUM U T.1.

5. Peduexcus

OneHuBaeT akTUBHOCTD
cTyneHToB. COBMECTHO €O
CTYACHTaMH ITOJIBOJIUT UTOTH
paboTHI.

OneHuBaroT CBOIO
neaTensHOCTh. COBMECTHO ¢
MPEenoaBaTesieM MOABOIST
UTOTH pabOThI, BHICKA3bIBAIOT
T10KEJIaHUsA, KOJIJIEKTHUBHO
00CYX/1al0T OLIEHKH 3a paboTy.

[Tox mpOEKTHBIM 00YYEHHEM TTOHUMAETCSI KOMITJIEKC TUIaKTUUECKUX,
MICUXOJIOTO-TIEJarOTUYECKUX U OPraHU3AlMOHHO-YIIPABICHUYECKUX CPEJICTB,
MO3BOJISIONINX, OPraHU30BaTh W CHOPMUPOBATH MPOCKTHYIO ACSITEIBHOCTH
oOydarorierocs, T.e. HAy4uTh CTYJI€HTa TPOCKTUPOBAHUIO [2].

['1aBHass 1eNb MPOEKTOB - BBOJAWTH CTYJECHTOB B JIESITEIbHOCTH
MPOEKTUPOBAHUA[6]. DTa 3amada TpyJHAas, MOCKOJbKY OHA MPEArnoJaraet
XOpouIee BIaJCHUE IEATEIIbHOCTHBIM MOJIX0JA0M U OTJIUYAETCA OT APYTUX
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TUIIOB AesTenbHOCTU. HO CTyieHTaM HeoOX0AMMO MOHATH TO, UTO Jieias CBOE
JIeJI0 HE HAJAO0 aymaTh O pe3yibTare, a O TOM, Kak €ro Jydlle CHAeNaTh.
Pesynbprat npuaér cam. Ho ecnu BCE cenano Kak CclieyeT, a pe3yybTara HeT,
BCE paBHO HYXHO OBITh JOBOJIBHBIM COOOM M CHOKOWHBIM, JTaXKe €CIIA HE
MOJIYYHJIOCH BCE KaK HY’KHO (IPUHLIMII TYMaHUCTUYECKOM MEJarOTuKH).

[TonBozdst UTOT, XOTENOCH OBl OTMETHUTD, YTO Pa3/EJICHHE MPOEKTOB IO
BUJAM SIBIISIETCA PE3YJIbTATHBHBIM B CBSI3M C TEM, 4YTO OOYYarOIIMMCS
CTAHOBSTCSA TNOHSTHBI IMyTH PEUICHUS NOCTABJICHHOW NEpe] HUMH 3aJlayu.
Yacto paboTa 00yyarommxcs OCTaHABIMBAETCA TOTJA, KOrJa OHU HE MOTYT
MOHSTh, KaKUM XOTAT BHUAETh CBOM KOHEUHBIA mpoaykrt. [IpuBeneHHas B
cTaThe KiaccU(UKAIMs MPOCKTOB MO BUIAM MOXET MOMOYb ONPENETUTHCS B
CBSA3U C TE€M, YTO HE TOJBKO IMEPEUMCIIAET IMOTEHINAIbHBIE NPOAYKTHI, HO U
yKa3bIBaeT Ha c(epy HMX HHTEPECOB, MPOAHAIU3UPOBAB KOTOPYIO, MOXHO
HailTu OOBEKT, KOTOPBI MOJOHAET MMEHHO BaM B KauyeCTBE KOHEYHOTO
pe3dynpraTta. TakuMm  00pa3oM, MpPOEKTHAas  JESATEIbHOCTb  PEaJIbHO
CIOCOOCTBYET (POPMHUPOBAHUIO HOBOTO THUIA CTYACHTA, 00JIaIat0IIEro HEKUM
Ha0OpOM yMEHUN M HaBBIKOB CAMOCTOSITENIbHOW KOHCTPYKTHBHOW paOOTHI,
BJIAJICIOLIEr0 CHOCO0aMu IIeJIEHANIPABIEHHON JeATEeIbHOCTH, TOTOBOTO K
COTPYIHHYECTBY U B3aMMO/JICHCTBHIO, HaJICJICHHOT O OIBITOM
caMo0Opa30BaHUsI.

Cnucoxk HHPOPMALMOHHBIX HCTOYHUKOB

1. TIlomkoB B. II., ConoBeeB A. HW.IIpobGraembl MNOATOTOBKU
CHEUAIUCTOB B cdepe obecrnedeHus: SKOHOMHYECKOW O0€e30MacHOCTH
MpEeANPUHUMATENbCKUX CTPYKTYp // 3ammra wuHdopmauuu. KouduneHr.
2004. Ne 3. C. 50—52.

2. AunpeeBa, H.J[. Meroauka oOydeHus OMONOTHH B COBPEMEHHOMU
IIKOJIE : YYEOHMK M TIPAKTUKyM JJis OakanaBuata v maructparypsl / H. 1.
Anapeena, 1. FO. A3uzoa, H. B. ManunoBckas. - M. : FOpaiit, 2017. - 294c.

3. AcmamoBa, A.I'. Kak mpoekTHpoBaTh yHHBEpCalbHbIE Yy4eOHBIC
nercTBus: or uaen K wmbicau: [locobue nmns yuurtens / moxm pen. A. T.
Acmornosa. - M.: IIpocsemenue, 2010.

4. Xypasnera B.H. [IpoekTHas nesTeabHOCTh CTAPUIUX MIKOJIBHUKOB.
IToco6ue / B.H.)XKypasnena. - Boarorpaa: Yuurens, 2011. - 302 c.

5. KanpikoBa O.M.OOIIEMIKOJBbHBIA MPOEKT- OCHOBA MeEXaHU3Ma
yIOPAaBJICHUS] TPOEKTHO-UCCIIENOBATENBLCKOW JEATEIbHOCTBIO y4daluxcs //
DKCIEepUMEHT ¥ MHHOBaIMM B 1iKoJe. - 2013.-Ne5. - C.14-22.

6.KynpsisueBa A.M. Ilegarormdeckoe MPOEKTUPOBAHHE KaK METO]
yOpaBJICHUs] WHHOBALIMOHHBIM mnpoueccom B JOY // TlpobGnemsr u
MEePCIEKTUBBI pa3BUTUsI 00pazoBanus. - [lepmb: Mepkypuit, 2011. - C.80-84.
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OCOBEHHOCTH IIPEINIOJABAHUA ITPOAYKTOB AUTODESK ITPH
M3YYEHUU I PAOMYECKUX IMCHUILIMH

Tonoexo H.A. *A, @ex A.HU,> ®ex JI./1.°
Y Tomexuii nonumexnuyeckuii ynusepcumem, 2. Tomck
2Tomckuii 2ocyoapcmeennvlii ynusepcumem, 2. Tomck
Tumnasus Ne26, . Tomck

Hayunwiii pykosooumens: @ex A.U., cm. npenooasamenv omoenenus
o0bweobpazosamenvrulx oucyuniun TITY

CeronHsi, B BEK pa3BUTHS WHXXEHEPHOM MBICIH, TOMYISIPHOCTD
TEXHUYECKOTO  oOpa3oBaHMs  KpaiiHe  Benuka. [IpodeccuonanbHble
KOMITETEHIIMU BBIITYCKHUKOB, BOCTPEOOBAaHHBIX HA PHIHKE, HAIIPSIMYIO 3aBUCUT
OT yCIOBUH M MeTofoB ux oOyudeHus. IlosTomy, oOydeHne MOJIOABIX
CHEIHATUCTOB IpaQUuecKuM TUCIHUILIMHAM SIBISIETCS PYHIAMEHTOM IS UX
JMKBUIHOCTHU U YCIICITHOCTH Ha COBPEMEHHOM PBIHKE TPY/Ia.

Inventor — cucrema TpEXMEPHOTO TBEPAOTEIHLHOTO U TOBEPXHOCTHOTO
napameTpuueckoro npoektupoBanusi (CAIIP) xommanum  Autodesk,
npenHa3HaYeHHas JJsi Co3JaHusl IU(GPOBBIX MPOTOTHUIIOB MPOMBIIIIEHHBIX
17631 (17078

B nporpammy nepBoro cemecTpa Mo U3y4eHHUI0 ITOTO IPOAYKTa BXOIUT
4yeThipe Jab0paTOpHBIX 3aHATHA. BO BTOpOM ceMecTpe 3aliaHUpOBaHBI 8
1abopaTopHbIX pabOT M WTOroBas KOHTpoJbHas pabota. Ilo okoHuaHUIO
JAaHHOTO Kypca CTYACHT IOHKEH yMETh HWCIOJb30BaTh TJaBHBIC (YHKITUH
JaHHOW TporpamMMsbl, co3aaBath 3D Mmonenu aeraneid CpeaHEW CIIOKHOCTH,
BbINOJHATG 2D ueprexu. MHCTpyMeHThl Inventor obGecnedynBaroT MOJHBIN
[IUKJT IPOSKTUPOBAHUS M CO3JIaHUSI KOHCTPYKTOPCKOM JOKYMEHTAITHH.

Autodesk u mpunokeHust Ha €ro OCHOBE HAIIUIA IIUPOKOE MPUMEHEHHE
B MAIIMHOCTPOCHUU, CTPOUTEIBCTBE, APXUTEKTYpe M APYTHX OTpacisax
OpOMBILUIEHHOCTH. Invertor yao06eH Ui TBepAOTEIbHOTO MOJEIHPOBAHMUS,
JUisi COOpPKM M TIOJTOTOBKM aHWMaruu. Ha Mol B3rnsn, oH Goliee mpocT |
MHTYUTHBHO MOHATEH, B OTJIMYHE OT APYrux rpaduueckux makeroB Autodesk.

Cnucoxk nHPOPMAITHOHHBIX HICTOYHHKOB
1. [TonsaTus 51 OCHOBHBIC CBOKCTBA
Inventorhttps://ru.wikipedia.org/wiki/Autodesk Inventor
2. Jlabopatopusiiit mpaktukym C.I1. bypkoga, I'.®. Bunokyposa,
P.I'. lomoToBa KomnbrorepHoe npoekrupoBanue. - Tomck: M3a. TITY. 2013.
- 183 c.
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B/IMSIHUE PBIHKA OBPA3OBATEJIBHBIX YCJIYI HA ITIOBBIIIEHUE
KAYECTBA KA/IPOBOI'O IIOTEHLIMAJIA PETUOHA

I'ycapckan E.H.
Omckuu 2eocyoapcmeennvlii mexHudeckui ynugepcumem, 2. Omck

Hayunwiii pykosooumens: Kysneyosa O.11.., 0.5.1., npogheccop kagedpul
20CY0apCmeenH020, MyHUYUNAIbHO20 YNPAGIEHUs. U MAMOICEHH020 Oeld

OmHMM W3 TEPCTIICKTHBHBIX HAIMPAaBICHUN PAa3BUTHS HEPa3pyIIAIOIIETO
KOHTpOJISI SIBNIsieTCS (POPMHUPOBAHUE M TOJATOTOBKAa KOHKYPEHTOCIIOCOOHBIX
pabOTHHUKOB u npenoaraet MOJITOTOBKY COOTBETCTBYIOIIUX
KBAIM(UUUPOBaHHBIX KaapoB. HecoorBercTBHEe mnpoduieir U 00bEMOB
MOJATOTOBKA KaJpoOBOTO IMOTEHIMana TpeOOBaHUSAM © MOTPEOHOCTSIM
COBPEMEHHOTO PBIHKA TPYJa, MPUBOAAT K POCTy 0e3pabOoTHIIBI B CTpaHE H
peruoHe. C KaxAbIM TOJOM pacTeT IMOKa3aTrelb O0e3padoTHUIIbl Cpeau
BBIITYCKHUKOB BCEX MPO(ECCHOHANBFHBIX YUCOHBIX 3aBEICHUN CTPaHBI.

CoBpemeHHOE pa3BUTHE cdepsl 00pa3oBaTeNbHbIX yCIyT
XapaKTepU3yeTCs CI0XKHOCThIO U MPOTUBOPEUYUBOCTHIO. [lo100HO€E cocTOsiHME
00yCIIOBJIEHO, IPEKIE BCEro, 3HAUMMOCTBIO 00pa30BaHUsl AJis YEI0BEYECKOM
JESITEIbHOCTH, MPOSBIISAIOMIEHCS B COLMAIbHO-D)KOHOMUYECKUX M HAY4HO-
TEXHOJIOTMUECKUX NpeoOpa3oBaHUsAX, a Takke MpoOiieMaMu B CBSI3U C
U3MEHEHUEM [IPaBOBOIO CTaTyca UCCIEAYyeMOM OTpaciau oOpa3oBaHMUs.
CymHOoCTh 00pa30BaHMs MPOSBISETCS B OOIIECTBEHHON KU3HU MOCPEICTBOM
MPEIOCTABICHUSI CUCTEMBbl 3HAHWWA, YMEHMA W HAaBBIKOB JIOMSIM W
BO3MOKHOCTH UX TIPUMEHEHUS B MPOPECCHOHATBHOMN IeATeILHOCTH.

Cnncoxk MH(POPMAIHOHHBIX HCTOYHUKOB

1. EmucrparoBa, H.H. OOpa3zoBaHue Kak cOCTaBIsmOIIas
nporiecca  GopMuUpoBaHUS  KBaTu(PUIIMpOBaHHOW  pabodeil  cuibl B
coBpemenHbix ycnoBusix/ H.H. EnucrtpatoBa / IlepcriekTuBbI Hayku, —
TamboB: @oHp pa3BuTHsI HAYKU U KyIbTyphl, 2014. — Ne 11 (62). — C.56-59.

2. [[Iupo6okoB, C.H. TloaroroBka KOHKYPEHTOCIIOCOOHBIX M
MOOWJIBHBIX KaJapoB B coBpeMeHHbIX ycioBusix / C.H.IllupoGokos //
[Tenaroruyeckoe obpaszoBanue u Hayka, - M.: Hekomepueckoe mapTHEpCTBO

«MexyHapoHas akaJeMus HayK Mearorndeckoro oopazosanus» - 2015. —
Nel-C.121-124.
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OCOBEHHOCTH PA3BUTHS KOTHUTUBHOI COEPBI MOJIOJIEXKA
MO/ BIUSIHUEM NTHO®OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI' I

Mopoxkoeuu O.B.
Omckul 20cy0apcmeenHblli mexHuieckui ynusepcumem, 2. Omck

CrpemMuTeNbHBI TEXHIYECKUM MPOIPece MPHBENT K TMOBCEMECTHOMY PA3BUTHIO
KOMMYHHUKAITMOHHBIX M HMH(OPMAIMOHHBIX TEXHOJOMMM. B pe3ysbrate XapakTepHoit
YepTol COBPEMEHHOTO OOITECTBA CTAl OTPOMHBIM TOTOK MH(opmarmy. Tak, oObem
uH(popmary, nomydaeMbiid yesioBekoM X VIIIBeka 3a BCro ero »u3Hb, 00padaThBacTcs
COBPEMEHHBIM YEJIOBEKOM 33 OUMH Mecsll. O(PQeKTMBHOCTL mporecca paboThl C
UH(pOpMAIieH 3aBUCUT OT KOTHUTHBHBIX TPOLIECCOB CAMOT0 YeJIOBEKa, OCHOBHAS 3a1a4a
KOTOPBIX — 00ECTIeYMBATH MPeOOpPa30BAHKE TIOCTYIIAFOIICH B MO3I MH(OpPMAITMY B BHJIC
OIPEICIICHHOTO 3HaHKS [2].

Ieprion paHHe# B3pOCIIOCTH MPOXOUT B TECHOM B3aMMOCBSI3U C (POPMUPOBAHUEM
JMYHOCTH: JIMYHOCTh BIMSIET HA XapakTep €€ WHTCIUICKTYyalbHOrO pasBUTWA, a
3aKOHOMEPHOCTH PA3BUTHUSI IHTEIUIEKTYITbHOM c(hephbl— Ha Mporiece (POpMUPOBAHHS CaMON
yaHocTH.  OCOOGHHOCTh  MH(POPMAITMOHHBIX TEXHOJOTWM 3aKITFOYAeTCsl B OKA3aHUU
CYIIIECTBEHHOTO RIMSHIS Ha ITPOTeKAHKE 3THX ITporieccoB [ 1].

Jlns  BbIsIBIEHMST OCOOCHHOCTEM BIMSHMS MH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHi1 Ha KOTHUTUBHBIE IPOLIECCH MOJIOJIEAKH ObLIO IPOBEICHO HCCIIEAOBAHNE CPENTH
100 9enoBek B BozpacteoT 1510 22 nieT.

B pesynsrate Obuto BbEIBIEHO, YTO 98% MONMOAEKM HCTIONB3YIOT MPOTYKTHI
MH(POPMAIMOHHBIX  TEXHOJIOTMI HCKITFOUMTEIIBHO IS OOIMICHMS  (KaKIBIA  TPETHiA
UCTIBITHIBACT CYOBEKTHBHOS YyBCTBO OIMHOUECTBA), a 60%0 PecrioHIeHTOB HCTIONB3YIOT MX
JUTsT 00yYeHUsI M O3HAKOMJICHMSI C HOBOCTSIMH (@Haor ra3eT). BhIsBiieHa CBSI3b MEKITY
HATMYMEM 3aBUCUMOCTH OT |T-TexHomorwii 1 BO3pacTa, a Tak JKEMEKIY CTEICHBIO
BBIPKCHHOCTY MHTEPHET-3aBUCHMOCTH 1 YPOBHEM KOHIICHTPAI T BHUMaHKSL. UeM sipue 1
CIJILHEE BBIPKEHA 3aBUCMMOCTb OT MHTEPHETA U COLMATIBHBIX CETEN Y MOJIOZBIX JIFOZIEH,
TEM HWKE YPOBEHb KOHLICHTpAIMM BHUMAHWS: HEBOBMOYKHOCTH COCPEIOTOUMTHCS Ha
BBINOJTHEHUH OJTHOW JCSTENTBHOCTH, TIOCTOSIHHOE JKeJTaH|Ee TIPOBEPUTH CBOM COLMATTHHBIC
CeTH, JKEJIaHWEe OTBICUBCS HA YTO-TMOO Jpyroe, TOBBIIICHHAS TPEBOXKHOCTH H
PAIPOKUTEITHHOCTD.

Cnucox MH(POPMAIUOHHBIX HCTOYHUKOB
1 PeanA.A., AsepunB.A., lannaposa K K. I lcuxonorvs oT poxIeHrs 10 CMEPTH
/ Tlon pen. A.A. Peana. CI16.: ACT, 2015. — 656 c.
2 CamvprunI1.C. CormansHastricxonorust. M.:®ennkc,2009.— 325 ¢.
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MEPCIEKTUBbBI BHEIPEHMSI LIM®POBBIX TEXHOJIOT Uil B
OBIIECTBEHHOM TPAHCIIOPTE PECITYBJIMKH BEJIAPYChH

Pycunxo K.M.
Benopycckuii 2ocyoapcmeennblii skonomuueckutl ynugepcumem, 2. Munck

Hayunwiii pyxosooumens: I'opoauH. ., k.3.H., doyenm Kagheopul
oyxeanmepckoeo yuema, ananuza u ayouma 6 AIIK u mpancnopme

OpHUM U3 MEPCIEeKTUBHBIX HAINIPaBJICHUHN MOBBIMICHUS () PEKTUBHOCTH
pa3BuTHs OOLIECTBEHHOro TpaHcnopra B Pecnybnuke bemapych siBisiercs
BHEJIpEHUE MOOMIIBHOTO IPHJIOKEHUS IS OTUIATHI IPOE3/1a.

Tax, o pe3ynapTaTam NPOBEAECHHOTO MCCIIEAOBAHUS 00bEM NEPEBO30OK
acca)kKupoB FOPOJCKUM Ha3eMHBIM TPAHCIIOPTOM U MeTpo I'. MuHcka 3a 2018
roJi coctaBil: aBrooycamu — 1 185,1 min uern., Tposuieitdycamu — 348,8 muH
yeq., TpaMBasiMu — 60 MJIH 4yell., MeTpo — 283,4 MJIH yed.

[leneBass ayauTopusi — TOJIB30BATENM MOOWIBHBIX YCTPOMCTB C
onepaunoHHoil cucreMod Android Bepcum 5.0 W BbllIe, NOANEPKKON
texHosorun NFC, nocrynom B Uatepuer crangaproB 3G u 4G.

Mupossie ananoru: HVV: HamburgmitBusundBahn (®eneparunas
Pecnybnuka I'epmanusi), SNCBNational: traintimetable/ticketsinBelgium
(KoponesctBobensrus), OBBScotty (ABcrpmiickas Pecmy6mmka), Jizdni
radyIDOS (Yemickas Pecriybiuka).

KoHkypeHTHBIE TPeUMyIIIeCTBA MOOMIHBHOTO TPUIIOKEHHS JJIS OTLIaThI
npoe3za B 00IIECTBEHHOM TPaHCIOPTE:

- BCE BU/Ibl HA3€MHOI'O TPAHCIIOPTA U METPO B OJIHOM MPUIIOKEHUH;

- IpHOOpEeTEeHHE MPOE3THBIX JOKYMEHTOB 0€3 IMOCEIICHHS OMIETHBIX
Kacc WM TepMUHaIOBC (06€3) TuMUuTOM(a) MOE3/0K;

- OIJT1aTa MPOEe3/1a B pa3IMUHbIX BATIOTaX C UCONb30BaHueM KapT VISA,
MasterCard, benkapr;

- cOOp U COXpaHEHHE CTATUCTUKH MOE30K IS LIEJIe KOHTPOIIS 3a
pacxoJaMu U ONTUMH3ALUU TPUOOPETEHUS OUIIETOB;

- OJIOKMpPOBKA IPOE3AHOT0 OUJIETa MPHU €r0 yTepe U EPEHOCce Ha APYTron
HOCUTEJIb HEUCIIOJIb30BAHHOM YacTH;

- BO3MOXKHOCTh TIOJCIUTBHCS MapmpyToM ¢ momomisio Viber,
3JICKTPOHHOM MOYTHI, COIUAIBHBIX CETEW;

- UHTEPAaKTUBHAS KapTa C JOCTONMPUMEYATEILHOCTIMU T. MUHCKA 15
OBICTPOTO M MHTYUTHUBHO MOHATHOTO CI0c00a IUIAHUPOBAHUS MTOE3KH;

- MporpaMMa JOSUTbHOCTH;

- push yBemomieHust 00 0OHOBIIEHUSX;

- MPUJIOKEHUE JOCTYITHO HA PA3IMYHBIX S3bIKAX.
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KAPTA IIOTOKA CO3JAHUA HEHHOCTH

Cemepenxo U.A.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiii pykosooumens.: Yuuepuna H.B., k.neo.un., ooyenm omoenenus
KoHmpoas u ouacHocmuxu TI1Y

KaptupoBanue mnortoka cosznanus ueHHoctd (KIICL) cmocobctByer
BBISIBJICHUIO U YCTPAHEHUIO MOTEPh, & 3TO SBJISETCS OCHOBOM OEpeikIINBOrO
npousBojacTBa [l]. D10 Hambosiee pacnpoCTpaHEHHBIA HMHCTPYMEHT
BBISIBJICHUS IIOTEPh B IOTOKE M3TOTOBJIEHUS OIPEAEIEHHOIO MPOAYKTA,
KOTOPBIN SIBJISIETCS 00513aTEIbHBIM IIPU BHICTPAUBAaHUU MOTOKA [2].

B kadectBe nmpuMepa JaHHOTO WHCTPYMEHTa ObUI IPOBEACH
XpPOHOMETpaX NOTOKa co3fanusa ueHHoctu IIT-534, cocraBnena kapra
MOTOKA U MPOaHAIU3UPOBAHBI TOTEPH.

AHanu3(XpoHOMETpaxk U 0003HAYEHHE MOTEPb XapaKTEPHBIM I[BETOM
[0 IPUHIUITY: 3€JICHBIN LIBET — [T0JIE3HOE JEHCTBUE, JKENThIN IIBET — oTepu 1-
ro pojaa, KpacHbIM LBET — MOTEpU 2-TO poAa) OJHOM U3 oOIlepanuu o

obpabotke neranu U T-534 npencraBnenna pucynke 1.

Ceeprerne 4-x oTE2pCTHi
1) BsATe DeTans 3.4 cex.
77 |08.07.2019r.|2) VeTaHOBHTE AETANE B KOHTYETOD H SAKPEIHTE &E.
3) Ceepmute 4 oTBepeTEA (1),02)

78 4) CHATE DETANE H OTIOENTE

33 mr. (18+13)

B2 t ofpaborsn 1 merame = 29,7 cex.
B3 t ofpaborsn 33 metamsi = _ 34, 33 num.

Pucynok 1 — XpoHoMmeTpax npouecca CBEpIEHHUS AE€TalIN U aHAINU3 I0TEPh

Takum 00pa3oM, NPUMEHEHHWE HMHCTPYMEHTA KapTHPOBAaHUSA MOTOKa
CO3/1aHHUS LICHHOCTH UMEET MOJIOKUTEIbHBIN 3()(PEKT, HOCKOIBKY COKpAILIEHUE
noTepp 1-ro W yCTpaHEHHE MNOTEeph 2-TO POJAINO3BOJSET YJIYYIINUTH
IIPOU3BOJCTBEHHBIN IIPOLECC, & UMEHHO JOBECTHUIO INPUEMIIEMOIO YpPOBHH,
CHU3UTH U3JEPKKHU U CKOHLICHTPUPOBATHCSA HA CAMOM BAKHOM — 3TO LIEHHOCTh
IIPOJYKTA.

Cnucoxk nHPOPMALTHOHHBIX HCTOYHHKOB

1. Nuctpyments! bepeximboro [IpousBonactsa — «Kapra nmotoka
CO3[IaHHSI  LIEHHOCTH» [DNEeKTPOHHBIM pecypc]. -http:/ec-
univer.ru/m/newlearn/lecture/index/159?flow_id=60&object id=100&object type=2&program _ id=14.

2. [lotepu - BuAbl TOTEPh B OEPEKIMBOM MPOU3ZBOJCTBE —
[ DneKTpOHHBII pecypcl]. -https:/iambuilding.ru/stati/kaizen/poteri-vidy-poter-v-
berezhlivom-proizvodstve/.
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Cexkuus 4.
Texnocgepnan oezonacnocmeo
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OBECIEYEHUE ITOKAPHOM BE3OITACHOCTU OFBEKTA
COIAJIBHOI' O HABHAYEHUSA HA ITPUMEPE OBLHEXUTUA

baxkmyoaesa I .H., A6oynnuna A.P., Conosvee H.H., Heanoe A.A.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiii pyxosooumens: 3adopooichas T.A., cm. npenodasamens omoeneHusi KOHmpoTs u
OUAZHOCIIUKU

PazButiie HayKH ¥ TEXHUKH, TIPOU3BOJICTB, C MPUMEHEHHEM HOBBIX CUHTETHHUECKUX
MAaTEpUATIOB, YCWIICHHOS Pa3BUTHE XMMHYECKON He(DTIHOM M Ta30BOM OTpacieid, U cdep
SKOHOMHKH, B TEXHOJIOTHHUECKHX MPOLIECCaX KOTOPBIX HCTIONB3YETCs OOIBIIIOE KOMYECTBO
TIO’KapO- U B3PBIBOONACHBIX BEILIECTB, TEHACHLIMS YBEITMUEHNSI STAKHOCTH U TUIOIAICH
OOILIECTBEHHBIX W JKWIbIX 3aHWi TpeOYyIOT TOCTOSHHOTO BHUMAHHMSI K Mepam
TIPEYIPEXKICHIS U TYILLIEHVS TOXapoB. PeltieHye 3ol poOrieMbl BO MHOI'OM 3aBHCHT OT
TIOBBILICHUSL YPOBHSI NPOTHMBOINOKAPHBIX 3HAHWK Yy HacesneHus. llosromy ommon w3
BOKHEHIIIMX 3a/1a4 IOCY/IapCTBACIIENyeT CUMTATHOPTraHM3ALMIO00YYEHHUS BCETO HACETICHHS,
UBIIEPBYO OUEPEIb IETEH M MOJIOJIEHKH TIOKApHOM O€30MacHOCTH. Y Oy/TyIIMX MHKEHEPOB,
OpeANpUHUAMATENEH, pabouMX M CIy)XKalllMX C JETCKMX M IOHOIIECKUX JIET JOJDKEH
3AKIAIBIBATECS  MPOYHBIA  (DyHIAMEHT MPOTUBONOXKAPHOIO —TIOBEJCHMS, KaKk Ha
HPOM3BOJICTBE, TaK U B ObITY. Vcxozs U3 BbIIIE CKAa3aHHOIO, LEMSMU Halliel paboThl,
SABJIETCS O3HAKOMJIEHHE C TIEPBHYHBIMU CPEICTBAMU ITOYKAPOTYILIEHHS, M3y4eHHUE METOIOB
pacydeTa KOJMYECTBA OTHETYIIMTENEH Ha 3/IaHve, M3ydeHHe TpeOOBaHM M HOPM IO
WCTIONIG30BAHHAIO  TIGPBUYHBIX  CPEZCTB  TIOKAPOTYIIICHWSI, a Takoke HOPMATHBHBIX
JIOKYMEHTOB IO TIOYKApHOM OE30MacHOCTH, MPOM3BECTH pacyeT 3BAKyalld HA TPUMEPE
obmexurs. B naHHOoM npoekTe ObUTa M3ydeHa craticTrka roxapos 3a 2003-2018 roma B
P®. Bbina m3ydeHa MHCTPYKIMS O Mepax ToXapHOi Oe3oracHocTd B oOmmexuin. C
TIOMOIITHEO JIOOPOBOJTHHOM TIOYKAPHOU JPYKHUHBI BEISIRIICHBI HAMOOJIEE YacThIe HAPYITICHHS
TpeOOBaHMI TOKAPHOM OE30MACHOCTH, KOTOpbIE TMOTEHIMATHHO MOTYT TIPUBECTH K
BO3HMKHOBECHHUIO NOkapa. bblta mpoBeneHa padoTa Mo ONpeAesieHHIO Kilacca MoyKapa,
KOTOPBII MOYKET IMPOM30MTH B OOIIIEKUTHH, TI0 HAITIAM JTAHHBIM OOITIEKUTHE OTHOCHTCS K
Kiaccy noxapa A u E, To ectb npeoOriaziacT ropeHre TBEpIbIX BEILIECTB, & TAKOKe ObUTH
NpOAHATM3UPOBAHBl  TIEPBUYHBIE CPEACTBA TMOXKAPOTYILIEHUS] W WX COOTBETCTBUE C
HOpMaTUBHBIMU IOKyMeHTamu. [ 10 mosydeHHbIM JaHHBIM B OOLLIEKUTHH JIOJDKHO ObITh HE
MEHee YeThIPeX OrHeTyIHTes e Ha aTavke. OOIIEKUTHE BHITTOMHSET HOPMbI HOPMATUBHOTO
nokymenTta 1o [ICIT.CpaBaurenbHbIi aHam3 Hamwix mwmepennii co CHull 21-01-97
TIOKA3aJT, 4TO OOIISKUTHE COOTIOAACT HOPMBI M TipaBiia «I loxkapHoi 0e301acHOCTH 3aHHiA
Y COOPY KESHUID).
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MPUMEHEHME I'MIC-TEXHOJIOI' i B OLIEHKE U
MPOIrHO3UPOBAHME IMMABOJKOBOM OGCTAHOBKU HA PEKE
HWPTBIII B BOCTOYHO-KABAXCTAHCKOM OBJIACTH PECITYBJIMKA
KA3AXCTAH

bexmenos/I.E.
Tomckuu noanumexnuyeckuil yHugepcumem, 2. Tomck

Hayunwuipykosooumens: Ceuur A.H., 0.m.H., nppogheccop omoeneHus Konmponau
ouaerocnmuxu TT1TY

I TaBomKM SRISFOTCST HAMOOIIEE YACTO BCTPEUAIOIIMMCS SIBTICHUEM B Halliel ctpane. B
JIAHHOM CTaThe W3/1AraeTcsl OLICHKA M TTPOTHO3UPOBAHKE 3aTOIUIEHUA B TIEPHO/] BECEHHETO
MaBOJKA M TPHUBOIATCA pE3YJIbTAThl KCCIENOBaHWS TPOrHO3A HA  TEPPUTOPUA
beckaparaiickoro  paiiona, BKO, Pecriyomuku — Kasaxcran.Takum — oOpazom,
TIPESAYIPEKICHUE TTABOIKOBOK CUTYALMM M| CROEBPEMEHHOM TOTOBHOCTY CHJTH CPEJICTB IS
€€ MPOBEICHUS MPECTARIIFOT HECOMHEHHYIO aKTyallbHOCTh. PaboTa 1o onieHke
TABOJIKOBOM CUTYaIMy ObLIa IPOBE/IEHA HA OCHOBE CTATUICTUYECKUX JIAHHBIX 1
VICCIICTIOBAHNH OTIACHBIX MECT BO3HUKHOBCHHS 3aTOIUICHUS M MIX KapTrorpadupoBanue [1].
OcHOBY KapT ObUTH TIOJI0KEHBI KapThl HACEJICHHBIX ITyHKTOB. Taroke ObLTH UCCIIEIOBAHbI
TIapaMETPbI BIMSFOLIME HA BO3HUKHOBCHHE TIABOJIKOB: CPEHEMECSUHAS TEMIIEPATYPA,
KOJIMYECTBO OCAIKOB. /17151 co31aHus1 TaHHBIX KapT MOATOIUIEHNs! ObLTa KCTIONB30BaHa
TpOrpaMMa rpaprHuecKoro MoJICIIMPOBAHHS BEKTOPHBIX M300pakeHnH «CorelDRAWY [2].
B pesymbrare wuccrenoBaHusi ObUTM  YCTAHOBIEHO OOJieE OMACHOE MECTO
BO3HUKHOBEHIHSI ITABOJIKA B HACENIEHHOM ITyHKTE KprBrHKa. bbu rpoBeneH psn
MEPONPUSITAA  TaKWE€ KaK: aHaM3 TMPUYMH BO3HMKHOBEHUSI, HBPHCTUYECKMA U
MAaTEMATHYECKOTO MOIXOI0B POrHO3UPOBaHHS. BBISIRIIEHO M MPOBEICHO KapTUPOBAHKE
HAaCEJICHHBIX ITyHKTOB. I [peI1ioykeHpI MEepOTTPHSITHS IO MUHUMI3AI A PUCKOB M CHYDKEHHUEO
UX BO3MOXKHBIX MOCTICACTBUM:
Merton kaprupoBanusi mipu  nioMorw [ MIC-texHomnorvm  siRisieTcst  Haroriee
TEXHOJIOTMIHEM ¥ 3(peKkTBHBIM. [[aHHBIE KapThl MOTYT OBITH KCIIONB30BAHBI MPU
kaptupoBanvu pyrux puckoB B KUC MBJI Pecryomiku Kazaxcran.

Cnucoxk vHPOPMALTHOHHBIX HICTOYHHKOB

1. bexreno JI.E. OneHka v mporao3upoBaHre MAaBOJKOBOM OOCTAHOBKU Ha
pexe Mpteim B beckaparaiickom paiione Boctouno-Kazaxcranckoii oomactyt PecryOmiku
Kazaxcran // PecypcoaiekTrBHbIE CHCTEMBI By TPABIICHHAN M KOHTPOJIE: B3I BOY/TyIIICE
: cOopHUK Hay4uHBIX TPYZI0B VI | MexmyHapoIHOM KOH(PEPEHI MM IKOJIFHUKOB, CTYJICHTOB,
aCIMPaHTOB, MOJIOMBIX yueHbIX, 20181, . Tomck.

2. 2. Pecrryoruka Kazaxcran, apxuB Jlenapramenta o Upe3BbHaitHbM
curyarus Boctouno-Kazaxcranckoii oonmactu KYUC MBJI PK.
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MOHUTOPHHI JIECHBIX YI'OJIUA TUMHUPSI3EBCKOI'O
JJECHUYECTBA HA OCHOBE JAHHBIX JUCTAHIIMOHHOI'O
30HIMPOBAHUS C LIEJIBIO OLIEHKW JIECHO!M ITOKAPHOI

OIIACHOCTH

bupuenko E.A.
Tomckuii nonumexnudeckuii ynugepcumem, 2. Tomck

Hayunwuit pykosooumens: Anukosuu E.IL, K.2.-M.H., cm.
npenoodasamenvomoenenus ceonocuu TI1Y

MOHUTOPUHT JIECHBIX YrOJW HAa OCHOBE J@aHHBIX JUCTAHIIMOHHOTO
30HIMPOBAHUS TTO3BOJIAECT MOJYy4aTh ACTATbHYI0 UH(POPMAIUIO O COCTOSHUU
JIECHBIX TEPPUTOPUIl M oOecrneunBaTh 3(PPEKTUBHOE YIPABICHUE JIECHBIM
dbougoM. OIHON U3 COCTABISAIONIMX YIPABICHUS JIECHBIM (DOHIIOM SIBISIETCS
OIICHKA U MPOTHO3 JIECHOM MOXKAPHOW OMACHOCTH.

[{ens paboThI — BBIIEIUTH XBOMHBIE TOPOJIBI IEPEBBEB TUMUPSI3EBCKOTO
necHudecTBa ToMckoi 00J1aCTH Ha OCHOBE aHANIM3a M300PaKEHHM CITyTHUKA
Landsat7, mocTpouTh KapThl THIIOB PACTHTEILHOCTH M HAa HX OCHOBE ITPOBECTH
KapTUPOBAHUE TEPPUTOPHUH 10 YPOBHIO JECHOM MOKaPHOU ONTACHOCTH.

B wuccrnenoBaHuu UCIMOIb30BaHBUIECOTAKCAIIMOHHBIE MaTepUalibl U
CHUMOK cpeHero paspeuienus Landsat7 monyuennsiit 24 mas 2003 rona[1].

B pesynbrare mnpoBeneHa oOydaemas KiacCU(UKAIMSA O METOIy
MaKCHUMAaJIbHOTO TIpaBaonoaoous [2] cauMka ciytHukal.andsat7 u BbieneHbl
TEPPUTOPUU C TPEUMYIIECTBEHHO XBOWHOW paCTUTEIBbHOCTBIO.Y POBEHb
JIECCHOM  TOXApHOM  OINMACHOCTM  OLEHEH 10  JIECOPACTUTENIbHBIM
YCJIOBUSIM,COTJIaCHO MOAXO0AY, IpeiokeHHoMy bapanosckum H.B. [3].

Cnncox MH(POPMALUOHHBIX HCTOYHUKOB

1.
Landsat7pexumaoctynahttps://landsat.gsfc.nasa.gov/.03.07.2018.(http
s://www.usgs.gov/)

2. [IloBenrepar P.A. JlucTaHIIMOHHOE 30HAMpOBaHHE. MeETOabI U
Moenu o0pabotku uzobpaxenuit.-M.: Texunocdepa, 2010.- 560 c.
3. bapanosckuit H. B. HoBblli moaxox K OLEHKE MOXKAPHOU

OIMMAaCHOCTH JIECHBIX MAaCCHBOB B YCJIOBHSAX JEHCTBHS CHOKYCHPOBAHHOIO
coiHeuHoro uanyuenus // [losxapos3psiBode3onacHocTh. 2013. T. 22. Ne 1. C.
24-30.
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MOPSIIOK OBECTIEYEHUS] HACEJIEHMS CPEJICTBAMU
HHIUBUIY AJIBHOM 3AIIIUTHI B CJIYUYAE BOSBHUKHOBEHMUSI
YPE3BBIUAMHOMN CUTYALIMU

I'nywikosa /].A.
Tomckuu norumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwvuii pykosooumens: Amenvkosuu FO.A., k.m.H., doyenm omoeneHus
KoumpoJisi u ouaznocmuxu TITY

B 30Hax BO3MOKHOTO pPaguOAKTUBHOIO, XMMHUYECKOTO 3arpsi3HEHUS
BeIIesI0T CU3 111 paGOTHUKOB TEPPUTOPUATIBHBIX OPTaHOB, HEPAOOTAIOIINX
CTYJIEHTOB, O4HOW ¢dopmbl oOyueHus (mo 23 Jer), HepabdOTaIOIMIMX
MIEHCUOHEPOB IO CTAPOCTH, MHBAIUIOB | TpynIibl, HEpabOTAIOIIUX UHBAIUIOB
II, III rpynmel, HepaOOTAOIMIMX WHBAIUIOB C JIETCTBA - PECIHUPATOPHI U3
pacuéra Ha 100% ot ux obmiei yncaeHHOCTH. [ 1]

B ropoae ToMcke cymniecTBYIOT JBa paJHallMOHHO-OMACHBIX OOBEKTa:
OAO «Cubupckuii XuMHUYECKUA KOMOUHATY», UCCIEAOBATEILCKUN SACPHBIN
peaktop  UPT-T  MuxeHepHOM  WIKONBI  SAEPHBIX  TEXHOJIOTUU
I'ocymapcTBeHHOTO 00pa3zoBaTeNbHOTO YUPEXKACHUSA BBICILIETO
npodeccroHansHOr0 00pazoBanus «HarmoHalbHBIN HCCIEA0BATENIbCKUI
Tomckuii moauTeXHUYECKU yHUBEpCUTET.K XUMUYECKH OMacHbIM 00bEeKTaM
Tomckoit oomactu otHOCATCST OAO «CuUOUPCKUN XMMHUECKUN KOMOMHATY,
OAO «Tomckoe muBo», OO0 «TomckHeDTEXUM.

CpenctBa HHAMBUAYAIBHOW 3alIUThl OPraHOB [bIXaHUS — 3TO
TEXHUYECKUE YCTPOMCTBA, 0OECMEUMBAIOIINE 3AIIUTY OPTaHOB JIbIXaHUS OT
BpEIHOM, 3apaxkeHHOW okpyxawomen cpeapl. CHU30/l nenstcs Ha 1aBa
ocHOBHbIX BHAa: CU3 opranoB npixanus ¢uibtpyromiero nevicrsusi; CU3
OPTraHOB JbIXaHUS U30JUPYIOLIETO THUTIA.

Cnncoxk nHPOPMAIHOHHBIX HCTOYHUKOB

1. ®epepanpblii 3ak0oH «O rpakgaHckoil obopone» N 28-D3.
[DeKTpOHHBIH pecypcl//
http://www.consultant.ru/document/cons_doc_LAW_ 17861/

2. DI'paxpganckas o000poHa U NPEAYNPEXKICHUE YPE3BbIYANHBIX
cutyanmii / mox pen. M. ®@aneesa. M.: MacTUTYT pucka u 6€30MacHOCTH,
2003. — 328 c.

3. CpencrtBa nHAMBUAYaIbHOU 3amuThl. Knaccudukaims m KOHTPOIIb
kadectBa. [lopsa0k BeIIaun U mpuMeHeHus. XpaHeHue u yxoa. Yuet B CU3 /
B.T. bagaryes. M.: Ansda-IIpecc, 2012. — 128 ¢
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MEPOIIPUSITHSA 1O TIPEAYTIPEKIEHAIO TPABMATH3MA HA
000 «'A3MPOM TPAHCI'A3 TOMCK>»

Epemun JI.C.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunvui pyrosooumens: Amenviosud FO.A., K.m.H., O0yeHm omoeeHus KOHmpoIa U
ouaerocnmuxu TT1Y

Hapymiennst B cdepe opranmszaiii paboT MO oXpaHe Tpyzaa JOBOJIBHO YacTo
MPUBOZAT K ABAPUSIM, HECYACTHBIM CITy4asim, HHLzIEHTaM. CHCTEMAaTHYECKOE YBEIMUYEHHE
TEXHUYECKOM OCHACTKM IPOM3BOJICTB COMPOBOMKIIACTCA BO3PAaCTAHWEM RIMSIHUS Ha
pabOTHUKA ONACHBIX W BPEIHBIX MPOM3BOICTBEHHBIX (PAKTOPOB, YTO XAPAKTEPHO IS
TIPENPHSITUI TA30BOK OTPACIIH, OCOOSHHO JIJTs1 TPAHCTIOPTUPOBKH Ta3a MOTPEOUTESISIM.

Buenpenve npodiiakTiieckix MEpONpUSATHIA [0 OXpaHe Tpynaa, SBISETCI
a0COITFOTHBIM IMPUOPUTETOM BO BCEH CUCTEME YITyHUITICHHSTYCIIOBUI TPY/Ia.

[maBHBIM TIPOMIIAKTIYECKAM MEPOIPHSITHEM [0 CHIDKECHHIO TpaBMarvu3Ma Ha
HPOM3BOJICTBE CUUTAETCS TIOCTOSHHOE PEryJIMPOBAHNE M MOHUTOPHHT TPYO ra30MpoBojia Ha
yTeuKy ra3a Merana./1j1s1 obecrieueH st HaeAKHOCTY M COXPaHEHH S IPOYHOCTY Ta30pOBOZA
HEOOXOIMMO CBOEBPEMEHHO BBbIIRIATH OMACHbIE HAPY)KHbIE M BHYTPEHHHE IC(EKTbI,
UCTIONB3YST METOIBHY TPUTPYOHON TMarHOCTUKH,KOTOPAsIIPOBOUTCApa3BIionroza. Taioke
HEOOXO/IMMO OOCCTICYMTh KOMIUICKC MEPOIPHSITHI, MPOBOIMMBIX B OpraHrzaimu: 1)
BHEJPCHIC TIPOLICIYp IKOTSCTHPOBAHKST; 2) TOBBIIICHHE 3HAHHI TIEpCOHANIA B cepe
Oc3omacHoCT! Tpyaa; 3) JicHb Oc3omacHocTH Tpyna. Jlo pabOTHHMKOB JIOBOIUTCS
uH(opMaIws 10 TpaBMAaTH3My; 4) MOHUTOPHHT, aHAIW3 W BBISIRIICHUS OTACHBIX 30H Ha
TPOMBBOJICTBE; D) paspaboTKa M BHEIPEHKE TOJIOKUTEILHOTO OIMbITa Ha TIOBBIIICHHE
Oc3onacHocTH; 6) WICHTH(UMKAIMS OMACHOCTEH M YPOBHEH PHICKOB; /) TPUMCHCHUES
TUIAKATOB, IPEIYIPEIATEHHBIX HAIICEN Y 3HAKOB.

3auHTEpEecOBAHHOCTh B YCOBEPILIEHCTBOBAHMM YCJIOBUI Tpyza padoTonaresis U
pabotHrKa TO3BOIIET A(PGHEKTHBHO TPOBOMUTH MEPONPUSTUS TI0  MPO(UIIAKTHKE
HPOM3BOIICTBEHHOTO ~ TpaBMatu3Ma. [Ipu  70OpOCOBECTHOM — BBINONHEHWM — BCEX
NPODIIAKTUYECKIX  MEPOTIPUSITUM, TIPOM3BOJICTBEHHBIN  TPaBMATU3M  CTPEMUTCS K
MUAHIMYMY.

Cnucok HHPOPMAIMOHHBIX HCTOYHUKOB

T"asmpom Tparcras ToMck [DreKTpoHHbIN pecypc]. — peskum goctyna: http:/tomsk-
tr.gazprom.nu/
®deneparbHbI 3aK0H «O0 0OCHOBaX OXpaHbI Tpyza B Poccuiickoit deneparmm) ot

17.07.1999 N 181-D3.
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INEPCIIEKTUBbBI B OBJIACTH OYUCTKHU CTOYHBIX BO/{
I'AJIbBBAHUTYECKOI O ITPOU3BOCTBA

3axapos E.B.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwii pykosooumens.: Hazapenxo O.b., 0.m.n., npogheccop omoenenus
KoumpoJisi u ouaznocmuxu TITY

[Tpunsarue [IpaButenscTBoM PO DenepanbHOM LETEBOU TPOrpaMMbl
«Pa3BuTHe BOAOXO3IMCTBEHHOrO KomIuiekca Poccuiickon ®Penepaunu B
20122020 rr.» mOCTaBWJIO TMepen MNPEeANpPUATUIMU-BOAONOIB30BATEISIMU
HOBbIE 3a7auu. OOuMH U3 OCHOBHBIX noctynatoB [Iporpammer: «BaxuHenmas
CTpaTernyeckas COCTaBJIAIOIIAs SKOJOTHYECKON O€30MaCHOCTH — COXPaHEHUE
Y PallMOHAJIbHOE MCIIOJIb30BAaHNE BOJIHBIX PECYPCOBY.

B HacTodiiee BpeMs NPOUCXOIUT YKECTOYEHUE TPeOOBAHMIA,
NPEABSIBISIEMBIX K JIEWCTBYIOIIMM MPOU3BOACTBAM B cepe oxpaHbl
OKpy»Karomen cpeasl. Uit CTUMYJIUPOBAHUS IEATEIBHOCTH MPEIIPUATUI B
OPUPOJIOOXPAHHOM 00JacTH TJIAHUPYETCS] TOBBIIIEHHE 3KOJOTHYECKHUX
IJIATEXEN 10 YPOBHsI, COOTBETCTBYIOLIEIO IMOPSAAKY 3aTpaT Ha pealld3aluio
MEPONPUATUN II0 IEPEXOAY Ha PALMOHAIBHOE WCIOJIB30BAHUE BOIHBIX U
SHEPreTUUECKUX PECYPCOB. [{J1s1 COOTBETCTBUS MPEABABIAEMbBIM TPEOOBAHUIM
HEOOXOAMMO IPU HapallMBaHUU 00BbEMOB IIPOU3BOCTBA U BHEAPEHNUU HOBBIX
MPOU3BOACTBEHHBIX MPOLECCOB OOECHEYUTh COKpAIEHUE HEraTUBHOTO
BO3JICVICTBUS HA OKPYKAIOUIYIO CPENY.

CrouHbBIE BOABI TAJIBBAHUYECKUX MPOU3BOJACTB SBISIOTCS OJHUM U3
HanboJiee OMNAacCHbIX MCTOYHUKOB 3arpsi3HEHUS  OKpYXaroled cpeabl
MIPUMECSIMU  TSDKENBIX METAJUIOB, HEOPraHMYECKUX KHUCIOT W IIEJNOYEH.
TpeGoBaHug OXpaHbl OKPYXKAIOIIEH Cpeabl Al CTOYHBIX BOJA KECTKO
OTPAaHUYMBAIOT KOHIICHTPALMHU 3arPA3HUATEIIEH B CIIyCKA€MbIX BOJAX.

JIJ1s1 OUMCTKH CTOYHBIX BOJ MPUMEHSIOT MHOKECTBO Pa3HbIX CIIOCOOOB.
Beibop Meronma ompenensieTcs XapaKTepoM 3arps3HEHHs] U CTENEHbIO
BpeAHOCTH IpuMeceidl.OqHUM U3 HEJOPOTHX U PACIPOCTPAHECHHBIX SIBISIETCS
peareHTHBIM MeToJ OYMCTKU. K HemocTaTkam 3TOro MeToaa MOYKHO OTHECTH
IPOMO3JKOCTh  O0OpYJIOBaHMs, 3HAYUTENBHBIM  pPacxoJl  PEarcHToB,
JOTIOJIHUTENIBHOE 3arPSI3HEHUE CTOYHBIX BOJ.

HopmaTtuBbl [OIyCTUMOrO COAEpPKAaHMS 3arpsA3HSAIONIMX BELIECTB B
CTOYHBIX BOJAX 3aKPEIUIEHbl 3aKOHOJATEIbHO, M MX HAPYILICHHE BJIEYET
3HauuTeNbHbIe MWTpadpbl. OJHUM U3 NMEPCHEKTUBHBIX HANPABJICHUN pelIeHus
JAHHOW MpoOJIeMbl SBISETCS COPOLMOHHAS JOOYMCTKA CTOYHBIX BOJ Ha
IIPUPOJHBIX MUHEpAJIaX.
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TAKTUKA TYIIEHUA TTOKAPOB B 3IAHUSIX ITOBBIIIEHHOM
ITAXKHOCTHU

Henamosuu A.A.
Tomckuu norumexnuyeckuu ynugepcumem, 2. Tomck

Hayunvui pyrosooumens: Amenviosud FO.A., K.m.H., O0yeHm omoeeHus KOHmpoIa U
ouaerocnmuxu TT1Y

CrpariHble MOCIeNCTBIS OTpaKaroT 1dpbl cMepTedt 1 TpaBM. [lpu moxapax
nornono 5226 yernosek, TpaBMupoBaHo 6702, yamarokeHo 25894 crpoenwst. [Ipsmoit
MaTepUaTbHBIN yIIiepO OT TI0XKapoB OTPOMEH U cocTarisier bornee 11 mpn, pyo. Crienyer
YUECTb, UTO JAHHBIE MOKA3ATENN MPUBEICHBI HE 32 LIENbI TO7L[ 1 ]

OcHoBHbIME TipruMHaMH TI0kapoB B PD 3a 2017 r. SBISMIOTCS: HEOCTOPOXKHOES
obparnenre ¢ oraeM (30,7 % oT 00I1Iero YrcIia oKapoB), HAPYIIICHHE IPABKIT YCTPOKHCTBA
1 SKCIUTyaTal|y HISKTPOOOOpY/I0BAHKS U OBITOBBIX ATekTporproopoB (30,7 %), momkoru
(105%).[2]

Ecr Ha mokape HeT OIacHOCTH JIFOMSIM M K MOMEHTY TIPUOBITHS TIOKapHBIX
TIOJPA3IETICHNI HBAKYAIHS MX HE HAYATIACh, TO OCHOBHBIECHITBIV CPEICTBA HAPARIIFOT IS
OBICTPOM JIMKBUZIAIMKA TIOXKapa W TPUHAMAIOT MEPhI TMPEIOCTOPOKHOCTH, YTOObI HE
JIOIyCTUTH BO3HUKHOBEHYIS TAHHKH.

Ecim uis1 monel Haxomsmxcsl B 30aHAN CO3IATIACh PEATbHAS YIPpo3a OT OTHA U
JbIMaMITY TH 3BaKyaMroTpe3anbl, To PTTIBBOAWT BCE CUITBI M CPENICTBA IS Al THIITY TEH
ABaKyal11 1 TIPOBEIICHUS CriacaTelTbHbIX padoT. B riepByro ouepeb 5BaKyupyroT JIEOCH 13
TEX MECT, I7ie BO3MOKHO OBICTPOE PacrpOCTpaHEHHE MPOMYKTOB CIOpaHUsl M PE3KOe
TIOBBIIICHUE TEMIIEPATYPBL.

Ecmm cpem mopeit nosiumchk npusHaky madviky, To PTII  Bee ycwmis
TIOZIPA3/ICTICHNI HAMPARIISIET 1Sl OPraHM3ALMK YETKOM MX 3BaKyaru. [ Ipu sToM JmuHbIi
COCTaB TOMPA3IEICHUN PAcCPEIOTOUMBAIOT 1O IMYTSIM 3BaKyallMy I  OpraHu3alif
CIIOKOMHOTO BbIxoAa Jroneil. HauOonee OMbITHBIX PaOOTHUKOB TOXAPHOW OXpaHbI
HaMpaBJISIIOT YISl IPECEUEHUS TaHUKU. J[J1s1 3TOro MpUMEHSFOT TPOMKYEO CBSI3b, & TAKOKE
HIOJIAFOT CTBOJIBI HATYILEHHE BAIMMBIX JUTS JTFOJIEN 04aroB ropeHust. OTHOBPEMEHHO € 3THM
PTII BmecTe ¢ rpyrmamMy NOYKapHbIX OCMATPUBACT 33/IbIMJICHHBIC TIOMELLICHUS U IPYTUE
MECTa, IJIE MOT'yT HAXOJTUTHCS JTFOJTH, TIOTEpsIBILIME cO3HaHKE [3].

Cnucox HH(POPMAIHOHHBIX HCTOYHUKOB
1. DeneparbhbIi 3ak0H «O noxxkapHok 0e3omacHocTy 0T 21.12.1994 N 69-D3
2. Oenepanbhbiii 3akoH No 123-D3 ot 22 mronst 2008 1. «Texandeckuii
peryiaMeHT 0 TPeOOBAHMSIX TIOYKapHOU 0E30MaCHOCTID).
Cairr MUC Pocuu: [ DneKTpoHHbIH pecype|:
http://www.mchs.gov.ru/activities/stats/Pozhari/2017_god.
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MPO®UIAKTUKA M TIPEAYPEKIEHNUE HECYACTHBIX CJIVYAEB
I'PAYKJIAH HA TIOTEHLUAJIBHO ONMTACHBIX OFBEKTAX
Y3BEKHCTAHA

Kum A.A.
Tomckuu norumexnuyeckuu ynugepcumem, 2. Tomck

Pecny6iinka Y30ekucTaH pacnosokeHa B IIeHTpaibHol yactu CpegHeit
A3um, Oonpmiedl 4YacTel0 B Mexaypeube Amyaappun U ChIpaapbH.
['eorpaduueckoe monokeHHEe Y30EKHUCTaHA OMpENeiseT OCOOCHHBIMH,
CBOWCTBEHHBIN YCTBIHE, KJIIMMAT: 3aCyLINBOE U KaPKOE JIETO, OTHOCUTEIIHO
XOJIOJHAs 3UMa. XapakTepHbIMU 4Ype3BblUaiHbIMU cuTyanusmu  (HC)
MPUPOJIHOTO XapakTepa SBIAIOTCA 3€MIICTPSICEHUs, HABOJHEHMS OIOJI3HU,
cenu U JaBuHbBL. [[ns TeppuTopun Y30€KHCTaHa XapaKTepHA JAOCTATOYHO
BBICOKas ceCMUYHOCTH [1, 2]. [Toi3eMHBIE TOTYKU TOCTHTAIOT /—9 0aJUIOB 110
mkaie Puxtepa. Hanbosnee yacTo mpoucxoasT 3eMIIETPSICEHUSI MAarHUTYI01 B
npeaenax 4,0-5,5. HC npupogHoro xapakrepa 4acTO CTAHOBSITCS IPUUUHON
BO3HUKHOBEHUSI TEXHOTEHHBIX aBapuid U karactpod. B pabote mpeacraBieHbl
MEpPOIIPUATHS, HAMNpaBICHHbIE HAa NTPOPUIAKTUKY U MPEIyNpesKIeHUE
HECYACTHBIX CIy4yaeB TPaKJaH HAa TMOTEHIIMAIBHO OIACHBIX O00BEKTax
V36ekucrana.

Y30eKucTaH — 3TO CTpaHa ¢ Pa3BUTON MPOMBIIUIEHHOCTHIO. Benymmmu
OTpACIISIMU MPOMBIILIIEHHOCTH SBJISIFOTCS MaIIMHOCTPOUTEIbHAS,
TEKCTUJIbHAS, razoBas, MeTaJTypruyeckas, AIEKTPOTEXHUYECKAS,
PaauOdIEKTPOHHAS, npudboOpoCTpOCHHE, HedTenepepabdaThIBatoIas,
CEJIbCKOXO03SIIICTBEHHAS, aBromoOusecTpoenue.  Meramryprudeckas
IIPOMBIIIVICHHOCTh BKJIFOYAET B C€0s MPEANPUATUS 0 JOObIYe, 000TaleHuIo,
nepepaboTKe ChIPhs, YSPHBIX U IIBETHBIX MeTaLUIOB. B Y30ekucTane 6ombiime
MPOTHO3HBIE 3arachl 30J10Ta, cepedpa, Menu, ypaHa, CBHUHIA, ITUHKA,
BOoJb(pama, MOMUOJEHA, JUTHUS, ATIOMHUHUEBOTO ChIPhS U JIPYTUX PEIKUX
METAJIJIOB U TTOJIE3HBIX UCKOMAEMBIX.

[ToTeHUMAIBHO OMAaCHBIM TMPOU3BOACTBEHHBIM OOBEKTOM SIBISICTCS
OTaCHBIN 00BEKT, HA KOTOPOM HCIOJIB3YIOT, MPOU3BOASAT, MlepepadaThIBaIOT,
XpaHAT WIM TPAHCIOPTUPYIOT OINACHBIC, XUMHUYECKHE U OUOJIOTUYECKUE
BEILIECTBA, CO3JAIOIIME PEealbHYI0 Yrpo3y BO3HMKHOBEHHS ucTouHnka YC.
OmHUM U3 MOTEHIIMAIBLHO OMACHBIX OOBEKTOB Y30eKucTaHa saBiseTcss MenHas
oborarurenbHas adpuka (r. Anmansik). B nanHoi paboTe nmpoBeeHa orieHKa
M pacyeT OJHOW W3 KOHCTPYKIMU 3maHust (aOpUKu Ha OTHECTOHWKOCTb.
CornacHo pacyeTaM Mmpejiesl OTHECTOMKOCTH KOHCTPYKIIMU COCTaBWII 77 MUH.
npu Kputuueckoi temmeparype 519 °C.
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s obecnieuenust 6ezonacHocTy mpu YC mpUpOTHOTO XapakTepa |
3alllUTe TpakJIaH Ha TOTEHIMAJbHO OIMACHBIX OOBEKTaX B Y30eKuCTaHe
HEOOXOUMO  BBECTH  KOMIUIEKC  NPEBEHTHUBHBIX  MeEp:  IPOBECTHU
nporHosupoBanre UYC, BBISIBUTE U ONPEACTUTh Yrpo3y, MPOBECTH
CHelHalbHbIE WH)XEHEPHO-TEXHUYECKUE MEPONPUSITUS, HH(OPMHUPOBATH
rpaXaaH O TMOTEHIHUAIbHBIX Yrpo3ax Ha TEPPUTOPHH MPONKHUBAHUS U Ha
paboTe, MOBBICUTH YPOBEHB MOATOTOBKU HACEJICHUs B 001acTu 3auuTsl oT YC
[3-5]. B paboTe Takke paccMOTpEeHbI OCOOCHHOCTH OpPTraHHM3AIMH PadoT IO
oOecrieyeHn0 0€30IaCHOCTH HacesieHWs mpu Bo3HUKHOBeHMM YC Ha
Tepputopun  PecriyOnmukn  Y30€KHUCTaH | TPEIJIOKEHBI  MEpOTIPHUSATHS,
HampaBlieHHbIC HA COBEPIICHCTBOBAHUE 3TUX PaOOT.

Chnucok I/IH(l)OpMa]_[I/IOHHI)IX HCTOYHHUKOB

1. HanuoHanbHBIA AOKJIAA O COCTOSHUM OKPYKAIOIIEW MPUPOIHOU
Cpelibl M MCIOJIb30BaHUM NPUPOIHBIX pecypcoB. — T.: U3a. «Chinory, 2005. —
167 c.

2. bont b. 3emnerpsicenus: OOmenocTynHeIii ouepk. — M.: Mup, 1981.
—256.c¢.

3. Kamunosa X.3., MupmapunoBa 3.M., Mykonssuiy A.A. Ilytu
oOecrieueHrss OE30MACHOCTH TPH YPE3BBIUANHBIX CUTYAlHSIX HPUPOTHOTO
xapakrtepa B PecniyOnuke Y30ekucran // Mosonoii yuensrnid. — 2016. — Ne 18. —
C. 164-166.

4. bynanenkoB C.A., Boponos C.U., I'youenko ILII. u np. 3ammra
HACEJICHUS ¥ TePPUTOPUI OT Upe3BbIuaiiHbIX cutyanuii / [log obur. pen. M.U.
daneera. — Kamyra: I'VII «O6muzmat», 2001. — 500 c.

5. beno6oponos B.U., [JaitnoB M.W. 3amuTta HaceIeHUS U TEPPUTOPUNA
OT 4Ype3BbIYAMHBIX cHUTyanuil. YuyeOHoe mocobue i1 BY3oB. — M.:
I'paxxnanckas o6opona, 2003. — 472 c.
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TPEBOBAHUSI B OBJIACTH OXPAHBI OKPYKAFOLLEV CPE/IBI [TPU
CTPOUTEJILCTBE FOPOJICKUX M CEJILCKUX TOCEJIEHUI

Koeanvs M.H.
Tromenckuti uHOycmpuanbhsli ynueepcumem, 2. Tromens

Hayunwvui pykosooumens: IHapuyrxoe A.H., x.m.n., ooyenm, ATCu/[M

[Ipn pasmenieHny, IPOEKTUPOBAHUH, CTPOUTENIBCTBE, PEKOHCTPYKIIUU
TOPOJCKHUX M CEJIbCKUX IOCEJIEHUH JOJDKHBI COONIOAAThCA TpeOOBaHUS B
o0jacTh OXpaHbl OKpYXKAIOIIEH Cpelibl, 0OecreunBarouIie OIaronpusiTHOE
COCTOSIHHE OKPYKaroLeN Cpeabl ISl AKUZHEIEATEIbHOCTH YEJIOBEKa, a TAaKKe
Ui OOMTaHMsI PACTEHUH, )KMBOTHBIX U JIPYTMX OPraHU3MOB, YCTOHYHBOTO
(YHKIIMOHUPOBAHUS €CTECTBEHHBIX SKOJIOIMUECKUX CHCTEM.

B pesynprare rpamoCTpOUTENBHOTO 30HUPOBAHHS B COOTBETCTBUU C
I'pamoctpoutensHbiM  KofekcoM P@®  MoOryr oOmpenenstbes  JKUIIBIE,
OOILECTBEHHO-/IEJIOBbIE, MPOU3BOJACTBEHHBIE 30HBI, 30Hbl WHXEHEPHOU U
TPAHCIIOPTHOMN UH(}pacCTpyKTyp, 30HBI CEJIbCKOXO03SIMCTBEHHOTO
WCIIOJIb30BAaHUs, 30HBI PEKPEALlMOHHOIO  HA3HA4YEHHsA, 30HBI  0CO00
OXpaHAEMBbIX TEPPUTOPUHM, 30HBI CIEHUAJIBHOTO HA3HAYCHUs, 30HBI
pa3MelIeHHsI BOGHHBIX OOBEKTOB U MUHBIE BUJIbI TEPPUTOPUATIHHBIX 30H.

Pa3pernieHHOe UCHOIB30BAaHUE 3EMENbHBIX YYACTKOB M OOBEKTOB
KAUTAJIBHOT'O CTPOUTEIHCTBA MOXKET OBITh CIETYIOUIUX BUIOB:

1. OcHOBHBIE BUbI PA3PEIICHHOTO UCIIOJIb30BAHUS;
2. VY CIIOBHO pa3pelIeHHbIE BUIbI HCTIOJIb30BAHUS;
3. BcroMorarenbHble  BUIBI  Pa3pelIEHHOTO  HCHOJIb30BaHUS,

JNOMYCTUMBIE TOJIBKO B KayeCTBE JOMOJHUTEIBHBIX [0 OTHOLIEHHIO K
OCHOBHBIM BHJaM Pa3pELICHHOTO MCIOJIb30BAHUS U YCIOBHO Pa3pelICHHBIM
BHJIaM HCIMOJIb30BaHUA U OCYILIECTBIISIEMBIE COBMECTHO C HUMHU.

N3MeHeHne OAHOTO BUJA PAa3pEUICHHOTO HMCIOJIb30BAaHUS 3EMEJIbHBIX
Y4aCTKOB U OOBEKTOB KAMUTAJIBLHOTO CTPOUTENHCTBA HA JPYTOW BUJ TaKOTO
VCTIOJIb30BAHUS OCYIIECTBIISIETC B COOTBETCTBUM C TPALOCTPOUTEIHLHBIM
periaMeHTOM IIPpH  YCJIOBUH COONIIOACHUS TpPEeOOBAaHMM TEXHHUYCCKHUX
pPETJIAMEHTOB.

Cnncoxk nHPOPMAIHOHHBIX HICTOYHUKOB

1.  Dkoyormyeckoe  IpaBo (Onextponnsii  pecypc) [
URL.://http://be5.biz/pravo/e002/7.html (nara o6pamenus 07.08.2019).
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YACIEHHOE PELHIEHUE 3AJIAYHY O ITIEPEHOCE HEOTEITPOAYKTOB B
BOJIHOMU CPEJIE B PE3YJIbTATE ABAPUMHOI' O BBIGPOCA

Jlayxun E.B.
Tomckuii nonumexnuueckuii ynugepcumem, 2. Tomck

Hayunwvui pykosooumens: Ilepmunog B.A., 0.¢h-m.H., npogpeccop omoenenus
Koumpos u ouasnocmuku TITY

B cBA3U ¢ OLIEHKOW COCTOSHUS BOJHOW CpPEJIbl, MPECTABISAET HHTEPEC
METO/IbI OITMCAHMS PACIIPOCTPAHEHNUs 3arPA3HAIONIMX IIPUMECEN B BOJOEMAX.
B xone uccrnenoanus Obliia pa3paboTana MaTeMaTHUECKas MOJEIH IpoIecca
TEIUIO- W MAacCONEpEeHOCa, pacyeTa IMOJEH CKOPOCTH, TEMIEPATYpPbl U
KOHIICHTpAlUil 3arpsA3HSIONIUX KOMIIOHEHT B Bojpoeme [1]. Pa3paboranHbie
METOJIbI MPEJCKA3aHUs YPOBHEH pacIpeAesICHNs] 3arpsA3HIOIUX TpUMeECeH,
MOTYT OBITh HMCIIOJB30BaHbl JUIsl KOHTPOJS KauecTBa PEUYHOM BOJIbI, B TOM
YHCJIe ¥ IPU YCIOBUM aBAPUIHBIX BBIOPOCOB PA3IMYHbBIX BELECTB B BOJIOEM.

B mocnenctBuM paccMOTPEHUS MMEIOLIMXCS MOJENEH 3arpsi3HEHHUS
BOJAHOW Cpelpl, B paMKaXx MEXaHUKH CIUIOIIHBIX CpeJ IIOCTpOEHa
MaTreMaThyeckass MOJENIb, OCHOBAaHHAs Ha pEUICHUH YpaBHEHUH IS
TypOysieHTHON nudy3un. [lpu 3TOM yunTeiBaeTcs KOH(pUrypauus v riayornHa
PEKH, €€ CKOPOCTh TEUECHUS, TEMIIEpATypa OKPYKAOLIEN CPEbI, TapaMETPhI
HMCTOYHUKOB BBIOPOCOB (KOOPAMHATHI, JUHAMHUKA M COCTaB BBHIOpOCOB). [Ipu
JAHHOM TOJXO0J/I€ UMEETCS BO3MOXKHOCTD JUJISl BKJIIFOUEHUS JTIONOJHUTEIbHBIX
(akTOpOB, KOTOpbIE HEOOXOAMMO YYUTHIBATh MPU pacyeTe 3arps3HEHUs
OKpyxaromei cpeapl. C HCI0Nb30BaHUEM 3aKOHOB MEXAHHUKH CILIOIIHBIX CPEJL
[OCTABJIEHA KpaeBas 3ajadya Ul OIMCaHWd  TEIUIOMAacColepeHoca
3arpA3HAIOLIUX BELIECTB B BOAOEME.

Jns 4YHCIIEHHOro MOJENVPOBAaHUS 3aJa4yd [0 PACTIPOCTPAHEHUIO
HedTsHOrOo mATHAa B Bojgoeme npuMmeHeH anroputMm SIMPLE. Iloctpoenue
JVCKPETHOTO aHaJIora JUIsl MTOCTABJICHHOW KPAaeBOW 3aJayd OCYIIECTBISIOCH
Ha OCHOBE MeETOJa KOHTpOJbHOro oObema. [lodyueHHble B pe3ysbTaTe
JUCKPETU3ALMK  CUCTEMbl  CETOYHBIX  YpPaBHEHUH  pas3pelialuch ¢
nucnoab3oBanueM meroaa SIP [3].

Cnucoxk HHPOPMALMOHHBIX HCTOYHUKOB

1. N66arynun  P.P. Texuomormueckue mporecchl pa3paboTKu
HedTsHBIX MecTopoknenuii: 2010 r. —325 c.
2. C. IlaTankap YHMCIICHHBIC METOBI PEIICHHS 3a7a49 TEII000MEHa

U JUHAMUKH KUJIKOCTH. - MOCKBA: dHeproaTomusaar, 1984. - 124 ¢
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TEPMHUYECKHUE CBOMCTBA SIIOKCU/IHBIX KOMITIO3UTOB,
APMUMUPOBAHHBIX HAHOITOPOIIIKOM YKEJIE3A U IIOPOILIKOM
BOPHOM KUCJIOTHI

Junuanckun /1. C.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiii pykosooumens.: Hazapenxo O.b., 0.m.n., npogheccop omoenenus
Koumpos u ouaznocmuxu TITY

BOJIBIIMHCTBO MOJIMMEPHBIX MAaTEPUAIOB UMEET HEIOCTAaTOK, KOTOPBIN
3aKJIF0YAETCs B MOBBIILICHHOM MOYKapOONACHOCTH. CHuxeHue
BOCIUIAMEHSIEMOCTH  TOJIMMEPHBIX ~ MAaTEPUAIOB  SIBJIAETCS  CEPbE3HOU
poOJIeMoi, KOTOPYIO HeoO0Xoaumo peruTh [1]. B mocneanue roapl 60biioe
BHUMAHHUE YJIEJISUIOCh HANOJHUTEISIM B HAHOJUCIIEPCHOM COCTOSIHHM,
MIOCKOJIbKY WX HCIIOJIb30BAaHUE MPUBOAUT K 3HAYUTEIBHOMY YIIYUIICHHUIO
(bU3UKO-MEXaHUYECKUX CBOMCTB MOJUMEPOB [2].

[lenbto naHHOW paOOTHI SIBISETCS AaHAIU3 TEPMUUYECKUX CBOMCTB
AMOKCUIHBIX  KOMIIO3UTOB, 3allOJHEHHBIX  PA3JIUYHBIM  MPOIEHTHBIM
CoJiep>KaHreM HaroJaHuTee. JJisi H3roToBJICHUS KOMIIO3UTOB UCIIOJIH30BAIN

HAHOTMOPOIIIOK kKeje3a 5 mac.%,00pHyto kuciory 10 mac.%, a Takxke
KOMOUMHAIMIO HAHOTIOPOIIIKa *kee3a S Mac. % u 6opHoit kuciotsl 10 mac. %.
B nanHOM paboTe OIEHWIM BIWSHUE HAHOMOPOIIKA JKejle3a B
OT/ICJIBHOCTH, TaK ¥ B COYETAHUHU C ITOPOIIKOM OOPHON KHUCJIOTHI Ha
TEPMUYECKOE TOBEICHHE DOIOKCUJIHBIX KOMIIO3UTOB. Takke ObUIH
ONpPENICIICHBbI CIEAYIOUINE XapaKTEPUCTUKNA BOCILUIAMEHSEMOCTH MTOJTYYEHHBIX
AMOKCUIHBIX KOMIIO3UTOB: TeMIepaTypa BOCIUIAMEHEHUSI U BpeMs 10
BOCIUUIAMEHEHUS. Y CTAHOBJIEHO, YTO MPH 100ABICHUH B 3MOKCHIHYIO
MaTpully TMPEICTABICHHBIX HAMOJHUTENCH YBEIMUYUBACTCS TEMIIEpaTypa
BOCILJIAMEHEHUSI KOMIIO3UTOB 10 CPABHEHUIO C HE3AMOJHEHHON AMOKCUIHOM
cModion. IlosrydeHHbIe TaHHBIE CBUAETEIBCTBYIOT O TOM, YTO HAMOJIHUTEIU
CIOCOOHBI CHU3UTD MOYKAPOOMACHOCTh AMOKCUIHBIX TTOJIUMEPOB.

Cnncoxk nHPOPMAIHOHHBIX HCTOYHHKOB

1.llernos ILII., BannukoB B.JI. IloxkapoonmacHOCTh MOJMMEPHBIX
marepuanoB. —M.: Ctpoitn3gart, 1992. — 110 c.

2. Muxainus FO.A. Temno-, TepMO- U OTHECTOMKOCTD IMOJMMEPHBIX
matepuanioB. —CII6.: Hayunbie ocHOBBI 1 TexHonoruu, 2011. — 416 c.
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IMPUMEHEHUE MTOJIMMEPHBIX TIOKPBITHIA JJTS 3AILATHI
TPYBOITPOBOJIOB

Manaeea E. A.
Tomckuii nonumexnudeckuii ynusepcumem, 2. Tomck

Hayunwiii pyxosooumens: Hazapenxo O. b., 0.m.H., npogheccop omoenenus
Koumpos u ouasnocmuku TITY

Ha ceronHamHuii neHp o00mIas MNPOTSHKEHHOCTh JIMHEWHOM YacTH
MarucTpajibHbIX TpyOornpoBooB B Poccuiickoit denepanuu CcOCTaBIISET
6osee 242 ThIC. KM, U3 KOTOPBIX: MarucTpajibHbIE Ta30MPOBOALI — 166 ThIC.
KM; MAarucTpajibHble HEPTErnpoBOJIbl — 52,5 ThIC. KM; MarucTpajibHbIC
npoaykronpoBoasl — 21,836 Teic. kM. B Hacrosiiee BpeMsi B CHUCTEME
MarucTpajibHOr0 TpPyOONPOBOJHOTO TpaHCIOPTa 3KCILTyaTupyercs Oosee
7000 nogHan3opHbix PoctexHanzopy o0bekToB. Crienuduka sKCIUTyaTallluu
TpyOOIIPOBOAHOIO TPAHCIIOPTAa HANPSMYIO CBS3aHA C PUCKOM KacCKaJHOTO
pa3zButus aBapuil. IlosTomy oGecrneueHue 0€30MaCHOCTH MAarucTPaIbHBIX
HE(PTEra3onpoayKTOIPOBOAOB  HMMEET  OTPOMHOE 3HaYeHUue I
AHEPreTUYecKor Oe30MacHOCTU CTpaHbl.EKeromHo Ha He(TenpoMBICIOBBIX
TpyOompoBogax MpoucXoaut okojo 50-70 Teic. OTKa30B. BOJBIIMHCTBO
ne(eKTOB Ha Tra3ompoBOAAX SBJISIOTCS  CIEACTBUEM KOPPO3UOHHBIX
Y MEXaHWYECKHUX IMOBPEXKIACHHIM, ONMPEACICHHEe MECTa U XapaKTepa KOTOPBIX
CBS3aHO C PSAJOM TPYAHOCTEN U OOJBIIMMHU MaTEpHUAIbHBIMU 3aTpaTaMu.

PeanpHas aBapuitHOCTh TPyOOIPOBOJIOB HA MHOTHUX MECTOPOKIACHUSX
IPEBBIIIAET BBIMICIIPUBEICHHBIE [I0KA3aTEIM, M BOIPOC O IIOBBILIEHUU
HaJEKHOCTH MX OKCIUIyaTallud NPOAODKAET OCTaBATHCS AKTYaJIbHBIM.
OCHOBHOI 3aja4eil B TaHHOM SIBJII€TCSI aHAJIN3 NMPUMEHEHHS IMOJIUMEPHBIX
MOKPBITUN JJI 3aIIUThl TPpyOOmpoBooB. B nmanHol paboTe paccMOTpeHbI
npo6JieMbl aBapUHHOCTH TPYOONPOBOJHOTO TpaHcHopTa. OJTHUM U3 peleHUH
npo0JIeMbl SIBJISIETCS] HAHECEHHE TOTUMEPHBIX NOKphITUi. [IpoananusupoBan
METOJI HAHECEHHUSI OJTUMEPHBIX MOKPBITUH.

BbICOKOKaUeCTBEHHOE aHTUKOPPO3MOHHOE TMOKPBITHE IS psija
MPUMEHEHUH HMeEeT MepBOCTENEeHHOoe 3HaueHue. [lpu pemieHun 3amadu
TEMJIOU30JIALIUUA TPYyOOIIPOBOJOB TEIVIOBOIO U BOJSHOTO CHA0XKEHUS KpailiHe
BaYKHO 00€CTIEUUTh CTOMKYIO 3aLIUTYy TPYO OT BHEUIHEH KOPPO3UH, TIOCKOJIBKY
UMEHHO OHa SBJISIETCSl TJABHBIM (DAaKTOPOM, OTPAHUYMBAIOUIMM BpEMS HUX
AKCILTyaTal|H.

AKTHUBHO HCHOJB3YIOTCSI pa3/IMYHbIE BCIICHEHHBIE IOJIMMEPHBIE
MaTrepuabl, TAKME KaK BCIIEHEHHBIN MMOJMCTUPOIL, OJUITHIIEH, IOJUYPETaH,
MTOJIMIIPONWIIEH U T.II. B KauecTBe Marepuanos Il aHTUKOPPO3UOHHOM
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3alIUTHl TPEUIaraloTCs Pa3lIMYHbIC IMOKPACOYHBIE MaTepuaibl (BOIHBIC
JAHMCIIEPCHH, JTAKOKPACOYHBIC MAaTepUAIIbl HA OPTAaHUYECKUX PACTBOPUTEIISX), &
TaKXKe 3allUThl METAJUIMYECKUX IOBEPXHOCTEH MeTallaMH, CTOWKHMHU K
KOPpO3HH, HApUMEpP, SJICKTPOIUTHUECKOE OIIMHKOBBIBAHWE. MaTepuaos,
KOTOpBbIe OBl 00JIamany COBMECTHBIM d(PPEKTOM 3alUThl MOBEPXHOCTEH OT
KOPPO3UH U IPH 3TOM CIOCOOCTBOBAIM OBl COXPAHEHHIO TeIIa M o0Jaaanu
BBICOKMMH Q/IF€3MOHHBIMUA CBOMCTBAMU W OTHE3alIUTHBIMU CBOWCTBaMH, B
HACTOSIIIee BPeMsI IPAKTUICCKH HE CYIIECTBYET.

Haubonee spPexTHBHBIM CpPEACTBOM TEIUIOBOM 3aIMTHI B YCIOBHSIX
TEIJIOBOTO  BO3JCHCTBUS B OKCTPEMAIBHBIX  YCIOBHSX  SIBISICTCS
MCTIOJTb30BAHUE BCITYYHBAIOLIMXCS OTHE3AMUTHBIX MAaTEPHAJIOB.

[lo crarucTUYeCcKUM JaHHBIM BHYTPEHHSS KOPPO3HS — SBISETCS
OCHOBHOH TNPUYMHOW aBapUHHOCTH IMPOMBICIOBBIX TPyOONPOBOAOB, Ha €e
JOJIIO TIO pa3HBIM OIIeHKaM npuxoautcs He MeHee 70% ot o01ero kojanyecTna
HOPBIBOB (OTKA30B, WHIMIEHTOB, aBapuii), MPOHCXOIAIINX Ha HE(TIHBIX
MecTopokIeHHsIX. OcTallbHas 4acTh TOPBIBOB TPYOOIPOBOJOB MPUXOIUTCS
Ha MEXaHHYECKHUE MOBPEKIACHUS TPyO B TIpoIiecce IKCIUTyaTalllu, Opak mpu
MPOU3BOJICTBE CTPOMTEIBHBIX PabOT, BHEIIHIOI0 KOPPO3HIO CO CTOPOHBI

IpyHTAa.

Cnucox I/IH(l)OpMa]_[I/IOHHI)IX HCTOYHHUKOB

1. Kyxk H. I1. Kypc Teopnn Koppo3uu U 3alUThl METAJUIOB. — M:
HsnareascTBo, 2005. - 150 c.
2. Kopmak A. A. [IlpoektupoBaHme ©  JKCIUTyaTanus

razoHedrenporonos. CII0.: Hempa, 2008. - 488 c.

3. Mycrapur @. M. 3Bamwmra ot kopposuu. T. 1. Via:
HNuzaitallonurpadgCepsuc, 2004 - 806 c.

4, Cemenosa 1. B. Koppo3sus u 3amura ot koppo3uu. M., 2006 -
306 c.
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NCCIENOBAHUE BIIMAHUA HAJIMYUSA ITPOTUBOIIOZKAPHBIX
PA3PBIBOB 1 3ACJIOHOB HA PACITIPOCTPAHEHUE BEPXOBbIX
JIECHBIX TIOKAPOB

Map3saesa B.U.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwiii pykosooumens. Ilepmunos B.A., 0.m.H., npogheccop omoenenus
KoumpoJisi u ouaznocmuxu TITY

C moMounipr0 MaTeMaTUYECKOTO MOJIECIMPOBAHUS U3YyYAETCS MPOLECC
pacrpoCTpaHEHUsT  BEPXOBBIX  JIECHBIX  MOXKApPOB  NIPU  HAIWYUU
IIPOTUBONOKAPHBIX PA3PBIBOB U 3aCJIIOHOB, COCTOSIIUX U3 JTUCTBEHHBIX ITOPOJ
JepeBbEB. AKTYyaJIbHOCTh M3YUYEHMsI JaHHOU 3a7auu OOBSICHIETCS OTPOMHBIM
yiepOoM, KOTOpbIM HAaHOCHUTCS JIECHBIMH IOXapaMu ekerogHo. JlecHble
HOoXKapbl MOIIHEHIIMM 00pa3oM BIMSIIOT Ha MPOUCXOIAIINE Ha IUIAHETE
mo0anbHble  W3MEHEHMs  OKpykawmied  cpeasl.  Crheasl  3TOro
KaTacTpO(UYECKOTrO SIBJIEHUS MOXHO HAWTH Ha KaXIOM KOHTHMHEHTe. B
YacTHOCTH, Ha Tepputropun Poccuiickoil ¢enepannn KpymnHbIE JIECHbBIE
MOXKAPbI €KEr0JJTHO YHUUTOXKAIOT 10 8,5 MJIH. ra., SKOHOMHUYECKUH yliepo oT
20-25,2 mupa. pyo.

MaremaTndueckn [OaHHas 3a1ada CBEACHA K PEIICHUI0 YPaBHECHUS
Pelinonbaca uist TypOyJI€HTHOTO TEUEHHUS C YYETOM XHMUYECKUX PEAKIUil.
JIs 1oydeHust OJUCKPETHOIO aHaJIora MCIIOJIb30BaH METOJ KOHTPOJBHOIO
o0bema.C MOMONIbIO YHCIEHHBIX PACUETOB MOJIYUYEHBI pacipeiesieHus moyen
CKOpPOCTH, TEMIIEPATYpbl, KOHLEHTPALMUN KHUCIOPOJA, JIETy4YUX IIPOIYKTOB
MUPOJIN3a, TOPeHUsI 1 00BEMHBIX J10JI€H KOHJAeHCUpOBaHHOU (a3bl. Moens
II03BOJIMJIa B JUHAMMKE IOJYYUTb KOHTYPBI PaCIpPOCTPAaHEHHUs BEPXOBBIX
JIECHBIX II0KAapOB, KOTOPBIE 3aBUCAT OT 3allaca U BHUAA JIECHBIX TI'OPIOYMX
MAaTEpUAJIOB, BJIArOCOAEPKAHUSA, CKOPOCTH M HAIIPABJICHUS BETpa U T. M.
Taxke ynaloch ONPENENIUTh 3aBUCHUMOCTH Pa3MEpPOB MNPOTHUBOIIOKAPHBIX
pPa3pblBOB M 3aCJIOHOB OT BBINICYKa3aHHBIX ITApAMETPOB, IPU KOTOPBIX
BEPXOBOM MOXKAp MPEKPAIIAET PaCIPOCTPAHEHHUE.
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ABTOMATHYECKAS CUCTEMA MOHUTOPHUHI'A 1 YTIIPABJIEHUA
MHUKPOK/IMMATA 1 EE BIIMAHUE HA KAYECTBO
MMPON3BOACTBEHHBLIX ITPOOECCOB

Munueanuesa A.C., Caiighpymounosa /I.B.
Tomckuii 2cocyoapcmeenHulil yHugepcumem, 2. Tomck

Hayunwiii pyxosooumens: Illawes J[.B., k. m. ., doyenm xagheopwi
ynpasnenus kavecmeom 11'Y

CocrosiHME 3710pOBbSl YEJIOBEKa, €ro padOoTOCHOCOOHOCTH 3aBUCSIT OT
MUKpOKJIMMaTra Ha pabouem wMecte. Jlooau, He wuMes BO3MOXHOCTH
(¢ (PEeKTUBHO BIMATH Ha MPOTEKAIOIIME B aTMocdepe KiImMaTrooOpasyroume
IPOLIECCHI, pa3pabaThIBalOT CUCTEMBI MOHUTOPUHTA U yTIpaBJIeHUs (hakTOpaMu
BO3/IYIIIHON Cpejibl BHYTPHU MPOU3BOCTBEHHBIX, 00pa30BaTEIbHBIX, KUJIBIX U
HE KUJIbIX TOMEILICHU.

ABTOMATUYECKUE CUCTEMbl MOHUTOPUHTA MUKPOKJIMMAaTa CTAHOBSITCS
BCce 00Jiee «UHTEIJIEKTYaJbHb», UX (DYHKIIUU PACUIUPSIOTCS, a BHEAPCHUE
0JIarOTBOPHO BJIMSIET HA KAYECTBO MPOU3BOJICTBEHHBIX.

MuUkKpokIuMaT OKa3blBa€T TMPSIMOE BIUSIHUE HA MEXaHUYECKHE,
dbu3uYecKre W XUMUYECKHE MPOIECChl, KOCBEHHOE BJIMSIHUE HAa KaueCTBO
MPOAYKIIUU Yepe3 paboTOCTIOCOOHOCTh COTPYTHUKOB.

ABTOMATUYECKUH MOHUTOPUHT MHKPOKJIMMATAa B MPOU3BOACTBEHHBIX
MOMEIICHUSIX SIBJISIETCS] CUCTEMOM, TTO3BOJISIONIEH YIaIeHHO COOMPATh JTaHHbBIC
0 TEMIIEPATYPHBIX YCIOBUSAX U BIAXKHOCTH, & UX PETYJIHPOBAHUE MO3BOJISIET
n30exaTh aBapUUHBIX cuUTyaluid. braromapss TOCTOSHHON — Tojaye
uH(pOpPMAIIMM ¥ CBOEBPEMEHHOMY aHaIM3y, OOECIEYMBAIOTCS HICATbHbBIE
yCIIOBUS JUIsi pabOThl COTPYAHUKOB, I TIPOM3BOJACTBA W XpaHEHUS
npoaykiuu. Cucrema oOecrieunBaeT HAJSKHYIO U O€30TKa3HyH padoTy,
MO3BOJISIET PKOHOMUTh BpPEMsI 3a CYET IMOJHOW aBTOMATH3allMM IPOIIECCOB,
CHU3UTH 3aTpaThl, BOZHUKAIOIINE B Pe3yJIbTaTe OIUJIOIIHOCTA COTPYAHUKOB
WM  HECBOCBPEMEHHOI'O  BBIABJICHUS TOJOMKH  OTONMUTENIBHBIX WU
OXJIATUTEIBbHBIX YCTPONCTB.

ITOCTOSIHHBIE MOHUTOPHUHI IIOKa3aHUW JAaTYMKOB U aBTOMATHYECKHU
dbopMHUpYEMBI OTYET TMO3BOJACT YAAICHHO KOHTPOJIMPOBATH IOKA3aTENH
MUKPOKJIMMATA U OLIEHUBATh KA4€CTBO MIPOU3BOICTBEHHOTO MPOIIECCa.

Cnucox nH(pOPMAITMOHHBIX HCTOYHUKOB

1. ABTOMaTHU3UPOBAHHBIE CUCTEMbl MOHUTOPUHTAa MUKPOKJIMMATA.

[ DneKTpOHHBII pecypcl]. — pexUM JOCTYTIA:
https://gigrotermon.ru/ru/katalog/avtomatizirovannye-sistemy-monitoringa-
mikroklimata(14.05.2019).

125


https://gigrotermon.ru/ru/katalog/avtomatizirovannye-sistemy-monitoringa-mikroklimata
https://gigrotermon.ru/ru/katalog/avtomatizirovannye-sistemy-monitoringa-mikroklimata
https://gigrotermon.ru/ru/katalog/avtomatizirovannye-sistemy-monitoringa-mikroklimata
https://gigrotermon.ru/ru/katalog/avtomatizirovannye-sistemy-monitoringa-mikroklimata

OPI'AHM3BALIAA IMOYKAPHOM BE3OITACHOCTH B YYEBHbBIX
3ABEJIEHUSX
Mo3zzoeaa E.U.
TomckuunoaumexnuyeckuiyHusepcumem,e. Tomck

BonblIMHCTBO 3MaHuI, SKCTIOPTAPYFOMIMXCS KAK ITIKOBI M JICTCKUE CaTThl BO3BOTISITCA 13
HETOPHOYMXMATEPHATIOB | M2CTETeHEOrHECTOMKOCTUTIOTUNIOBBIMITPOSK TAMBBICOTOM3-S3TaKEH.
3aCTPOHKATAKITX3IAHAAKOPHTIOPHON OTHNACX O TAMILPACTIONIOKECHHCKAOMHETOBMOYKET3AHNMATE
KaK OJIHY CTOPOHY, TaK U JIBE, TaK )K€ B 3IAHISIX YUEOHBIX 3ABEICHUNA PaCTIONAratOTes 3T JIst
KOHIIEPTOB, CTIOPT3aL, OMOMMOTEUHbIA M YMTATBHBIN 3471, cToniosast. [1o HopMamiBam roskapHast
HAIPY3KA B JICTCKVX YUPSKIICHIAX JIO/DKHA Haxomurest B nperenax 30-50 ke, B noncoOHbIX
TIOMEIICHMSIX 3TOT TOKA3ATE/Th MOMKET TPEBBIIIATG HOpMUPYeMble 3HaueHsL. | 1 JPyKoBomsIIpiA
COCTaB KO U JIETCKUX CaZI0B 3a0VIATOBPEMEHHO 3aHUMACTCS 3AKa30M U pa3palOTKOM TUIaHOB
ABAKYALMM JIFOZIEN HA CITydaid TIOXApa, TI0CTIE YEro pa3 B MOIToza MPOBOIAT TPEHUPOBKU 110
ABAKyar My, Tak e rearor 1 00CI Ty KUBAFOLLIMM TIePOOHATT O0S3aHBI IPOXOUTH MHCTPYKTZK 1
OOydeHHe TIO TIOKAPHO-TEXHMYeCKoMy MuHMMyMy. [2][ToMrMo Mep TpemprHAMAEMBIX
PPYKOBOZLLIIM COCTABOM Y4eOHOTO 3aBETICHHSL, COTPYHUKAMH MOYKAPHBIX YacTel paspalarbBaroT
OlepaTvBHbIE KAPTOUKA HA KKI0E YIeOHOE 3aBeTICHYIE, HAXOMSIIMECS B parioHax Bhie3oB. B
OIEpaTVBHBIX KAPTOUKAX BKIFOUYCHBI OCHOBHBIE CBEICHUS O TUIAHUPOBKE U KOHCTPYKTVIBHBIX
OCOOCHHOCTSIX3/TAHHI,TPAp MKHAX OXKTICHHSIMKONTYECTBOICTSH, Ty TVRBAKY Al AN YT VICIAHHB IC,
HEOOXOUMBIE PYKOBOIUTEITFO TYILICHKS TIOYKApa JTsT OpraH3al A TYIICHHs TIoKapoB. CIieys Ha
TIPOKCITICCTRIIE, KOMAHVP TIOKAPHOTO TIOMPA3IIETICHIS 110 ONEPATBHOM KapTOUuke M TpadrKy
HAXOKTICHVS JIETEN B JTAHHBIA MOMEHT YTOUHSIET O0OCTAHOBKY. HerocpeicTBeHHO 110 MpHOb IO HA
TIOYKAP,KOMAHVPCRBHIBACTCS CAIMUHHCTALIVCH, NI IAT Ol IMeCKAMITIOTNIONHUTE THHBIMCOCTABOM
JUTBBIICHEHVSIOABAKY ALIMUTICTEMAMEPIITYLLICHUSTIOKapa. | 3 | CIIOKHOCTBTYLLICHUSTIOKApaB
YUCOHBIX 3ABCIICHHSIX 3AK/TFOUACTCA B CJICIYIOTIEM: 1) TAHMHECKas PaKLIvst JICTCH Ha CTpec OBYIO
CHTYaLO; (YKPBITHE JICTEH B TPYIHOIOCTYIHBIE MECTA); 2) HETIPABIIIEHOES PASMELTICHHE JICTEH B
yueOHBIX 3ABCTICHISIX ([IePEKBOBITOK JTFOZICH B TIOMEITICHHSIX); 3) HE COQMFOTICHIS TPABIT M HOPM
TIOKApHOM Oe30rmacHocTv; 4) He COQIEOTICHVC TIPABMIT XPAHSHMST M PA3MEITICHYEST BPEMEHHOM
TIOYKAPHOI HAIPY3KHL; 5) OTCYTCTBHIE MPOMIIAKTHYECKHX OSCCT M MEPOTPUSTIVE C TIGPCOHATIOM H
TIETBMIL.

CnucokuHpopMaANIMOHHBIXUCTOYHUKOB
1. ®3 Nel23'" TexHnHeckuii periaMerT O TpeOOBAHKSIX TIOXKApHOH OesonacHoc'' ot 22.07.2008
[OrextporHbiid pecype] / OdrimanbHblii MHTepHET-TIopTa TpaoBoid MH(opMarmm. — URL:
http/Amwwv.consultantru/documenticons doc LAW 78699/
2. D3 Ne69 "O nokaproi OesomacHocv” ot 21 exadpst 1994 r [Drnextpornbii pecype] /
(010710127211 5218151 VHTEPHETTIOPTAT TPABOBOM MHOPMAI VL. —
URL htip:/base garant u/101039554ixzz61JKn9Hvp
3. Tpuxaz MUC P® ot 12 nexadpst 2007r. N645"O0yueHre Mepam NoKapHOK Oe30MacHOCTH
pabomrkoB  oprasvzami'//  OdriaibHb  MHTEPHET-TIOPTAT TPABOBOM  MH(OpMALA. —
URL:htip2/ivogarantrufdocument/192618/paragraphv21081:0
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CO3JAHME KOMITIO3UTHBIX COPBEHTOB C CI1OJIb3OBAHUEM
IMPUPOHLIX HEOJIUTOB

Hoeuroesa A.JI.
Tomckuti nonumexunuueckui yuugepcumem, 2. Tomck

Hayurwui pyxosooumens: Hazaperko O.b., 0.m.1., npogheccop omoenieHus KoHmponsu
ouacnocnuxu TTTY

B mocrnenHee BpeMs NPOM3OLUIO YXYIILEHHWE KAYECTBEHHBIX IOKas3aresien
COCTOSIHUSL BOIHOW CpeIpbl. 3arps3HSIOIME BEILECTBA B CTOYHBIX BOJAX BKIFOYAROT
OpraHUYEeCKHUE BEILIECTBA U PA3IMYHbIE MUAKPOAJIEMEHTHL. | IpOMBIIIIEHHBIE CTOYHBIE BOBI
MOTYT JIOMOJIHUTENIBHO CONIEPKaTh TSDKEIbIE METAUIBL, PAAMOHYKIUIBL, OPraHMYECKHE
coerHeHusL. Taloke CyIIecTBYeT MpoOyieMa 3arpsiHEH s BOIbI MUKPOOHBIMU Maccamu [1].
[pu oumrcTKE CTOYHOI BOJbI HEOOXOMMO OOPOTHCSI CO BCEMH BBIIIIE MPEICTARICHHBIMU
3arPSBHEHMSIMA JTKE B XOPOILIO Pa3BUTHIX pervioHax EBpocoroza, B M3pawie, KOxHoi
Kopee, Cunranypeun Poccuiickoii Deneparpm.

B cBs3u ¢ 3arpsi3HEHMEM BOTHOM Cpelibl IOUCK H(PHEKTHBHBIX METOJIOB Y/IAICHHST
3ArPSBHSFOIIMX BEILIECTB SIBISIETCS OTHOM M3 BOKHEHIIIMX MPOOJieM B 00JIACTH SKOJIOTHL.
Jna ynanenyst 3arps3HSIOIMX BEIIECTB U3 CTOYHBIX BOJ HUCHIONB3YHOTCS CIIEIYFOLLIE
METO/IBL: (PMZHUECKHIA, XUMUYECKHUH, JEKTPOXUMUAYECKHUI 1 (PUBUKO-XUMUYECKUIA METOIBI,
VOHHBIA OOMEH, a/IcOpOIMs, EKTPOIi3, (BT, WICKTPOKOATYISIs-IIoTaLys,
EeareHt, a TAkKe METOJT OYUCTKA MUKPOOHOM OromMaccoid. OJTHIM U3 CaMbIX TPOCTBIX U
JICILIEBbIX METOJIOB OUKCTKU BOJIBI SIBIIIETCS (DIIIBTpALMSl BOZIBI YEPE3 PUPOIHBIEC WITH
MOIM(PUIIMPOBAHHBIE COPOCHTHI[2].

B nanHOl paboTe MpOBEIEH aHAM3 JIMTEpaTyphbl MO  (PUBUKO-XMMUYECKUM
CBOMCTBAM MPUPOIHBIX LIEOJIMTOB M X TPUMEHEHHIO JUISI OUMCTKH BOJIbI OT Pa3TMUYHbIX
npumMeceid. [lokazaHo, 4T0 TPHUPOIHBIC LIEOJMTHI MUMEIOT PST  TPEUMYILIECTB, OHU
CEJIeKTHUBHBI, JISTKH BUCTIONB30BaHHIH, (P (PEKTUBHBLIKOIOTMIECKUOE30ACHBL,MOT Y TOBITh
PEreHepUpOBaHbl U MCTIONB30BaHbI TIOBTOPHO. [IpoBeneH aHam3 (hM3UKO-XUMITIECKIX
CBOVCTB HAHOIOPOIIIKOB M MX TIPUMEHEHUSI TSI OUMCTKH CTOUHBIX BOZ. TaroKe MpoBEIeH
AHAJTM3 METOJIOB MOTU(DHMKAITAH LICOJIMTOB, TAKMX KaK TEPMUYECKHIA, 00pabOTKA KUCIIOTAMH,
00paboTKa ITIefI0YaMu, HIOHHBIN 00MeH, ModUKar s HaHoyacTuliaMu. [ fokazaHo, uto ipu
MOMM(MUKAIMK  [ICOJIMTOB  YBEJIMYMBAETCS  COPOLIMOHHAST  CTIOCOOHOCTh,  M3MEHSICTCS
CTPYKTYpPa, 1 MOIM(UITMPOBAHHBIE COPOSHTHI MOTYT OUHIIIATH BOTY KaK OT KATHOHOB, TaK 1
OTaHHOHOB.

Cnucok uHPOPMAMOHHBIX HCTOYHUKOB
1. Xete M., Apmoac I'T., JIs-Kyp-STucer ., Apsar D). OuiCTKa CTOUHBIX BOJI.
Buonormyeckue n xuvmdeckue rporiecchr: [ lep. ¢ anr.— M.: Mup, 2004.—480c.
2. Tapacerru FO.W. TpupomHbie copOeHTHI B TIPOLIECCax OYMCTKH BOIbI. —KuieB:
HayxoBamymka, 1981.—207 c.
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NMUTALIMOHHOE MOJAE/IMPOBAHUE PUCKA ABAPUU ITPU
PASI'EPMETHUBALIMU MATUCTPAJIBHOI O I'A30ITPOBOJA

Ilagnosa M.H.
Poccutickuii 2cocyoapcmeennviii ynusepcumem Hegpmu u 2a3a (HAYUOHAILHOILL
uccnedosamenvckutl yHusepcumem) umenu U.M. I'yoxuna, e. Mockea

Hayunwuii pykosooumens: Cenyos C.U., 0.m.1., npogeccop kagheopul
COOPYIICEHUS U peMOHmMA 2a30Hehmenpo8o0os u xpanuiuw PI'Y negpmu u
eaza (HUY) umenu U.M. I'yoxuna

bonpias pa3BeTBICEHHOCTBIA30TPAHCIIOPTHOM cUCTeMBbl Poccnnnmeer
NPOTSHKEHHOCTH Oosiee 172 Thic. kM. Bo BceW ra3oBoW MpPOMBIIIIICHHOCTH HA
MarucTpaJbHbIE T'a30MPOBOABI MPUXOANUTCA MOJABIIIOIIEE YHCIO KPYIHBIX
aBapuu M OTKa30B. JIMHEHHAsI 4acTh MaruCTPaIbHBIX Ta30MPOBOIOB HEPEIKO
IpoJieraeT 4Yepe3 TyCTOHACENICHHBIC PAHOHBI C Pa3BUTOHW TPAHCIOPTHOH,
INPOMBIIIJICHHOM U CEIbCKOXO3SIMCTBEHHOUW HH(ppacTpykTypamu. Baumy
ATOro, Ba)XHOE 3HAYEHUE MpPHOOpeTaeT 3ajJaya IO MPOTHO3UPOBAHMIO
napaMeTPOB OMACHBIX 30H IS HACEIICHHUS U TEPPUTOPHH.

B BBIOOpE METONOB OIIGHKM pHCKAa aBapud Ha MarkucCTPalbHBIX
ra3onpoBojax 0co00e BHUMAaHHUE CIEIyeT YAEIUTh KapTorpapuyeckuMm u
MOJEIBHBIM. B 4acTHOCTH, MMUTAaMOHHOMY MOJIEIUPOBAHUIO, KOTOPBIN
MO3BOJISIET HE TOJBKO CO3JaBaTh IMPOTHO3bI, HO Upa3padaThIBaTh
PEKOMEHJALMU [0 CHIDKEHHIO pPHCKA ¥ JIMKBHIAIMH  TOCIEICTBHH
Ype3BbIYanHON aBAPUUHOM CUTYAIUH.

B nmanHOW paboTte mpeacTaBlieHa METOAMKA pacueTa 30HbI JICTOHAIUH
Py aBapuM Ha MAarucTPajbHOM Ta30MpPOBOJE, PACCMOTPEHA 3aBUCHUMOCTH
30HBI BO3MOYKHOTO PACIpOCTpaHEHHsI 00Jlaka B3PBIBOOIIACHOW CMECHU OT
CKOPOCTH U HaIlpaBJICHUS BETpA.

[IpumeHnenne  HacTosIEro  METoJa  IOMOraer  pas3paboTarhb
PEKOMEHJALMU M0 CHIDKCHHIO PUCKAa W MPEIOTBPAIICHUIO MOCIEICTBUU
BO3MOXHBIX YPE3BbIYaNHBIX CUTYALUH.

Cnucoxk vHPOPMALTHOHHBIX HICTOYHHKOB

1. Kypnatokosa E.A. be3onacHOCTh B Upe3BbIYAWHBIX CUTyaIUsX. -
M.: Tupacnons, 2012. 194 c.

2. Bacunbes I'.T"., Opexos B.B., Opexosa U.B. Coopyxenue u
PEMOHT MarucTpajibHbIX TpyOOIpoBo10B. -M.: PI'Y nedtu u raza, 2003.96 c.
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BJIMSIHUE YTJIEPOJTHBIX HAIOJITHUTEJIENA HA TOPIOYECTD
SMOKCUIHBLIX KOMIIO3UTOB

Ilponuna A.E.
Tomckuu norumexnuyeckuu ynugepcumem, 2. Tomck

B cBsi3M ¢ MOBCEMECTHBIM HCIOJIb30BAHUEM PA3JIMYHBIX MOJTMMEPHBIX
MaTepHalioB B OBITY M CTPOUTENIBCTBE OCTPO BCTaja MpodiemMa Hux
M0’KAPOOMNACHOCTU. BOJBIIMHCTBO MOJMMEPOB SABIISIETCS OPraHUYECKUMU
BEIIIECTBAMH, KOTOpBIE TIPH JOCTXKEHWUW Temmeparyp Oomnee 500 °C
BOCIIAaMEHSAIOTCS U TropaT [1, 2]. B oOmiem ciydae moskapHasi OMACHOCTH
MOJIMMEPHBIX MaTEPHAJIOB ONPEAEISIETCS CACAYIOMUMH XapaKTEPUCTHKAMU:
rOpIOYECTh,  JBIMOBBIJICIICHHE, TOKCHYHOCTH  HPOJYKTOB  T'OpPEHUS,
OTHECTOMKOCTh KOHCTPYKIHUH [3].

[lepeunciieHHbIE XapaKTEPUCTUKN TIOKAPHOM ONMACHOCTH U T'OPHOYECTH
HE SIBJISIIOTCA aOCOMIOTHBIMU KOHCTAaHTAMHM, M 4acTO OBIBAET, YTO YIy4IlIEHUE
WM YXYALIEHHWE OJHOIO M3 CBOMCTB MOJMMEpPA NPUBOAUT K OOpPaTHOMY
JEUCTBUIO HA JIPYTYIO XapakTEpHUCTHKY. BemiecTBa, BBOAUMBIE B MOJUMED B
KauecTBe JOOABKH, MOHMKAIOLIEH MOKAPHYIO ONTACHOCTh, HEPEAKO BIIUAIOT HA
(U3UKO-XUMUYECKUE, AUDIEKTPUUECKUE M JApPYTrue SKCILTyaTalluOHHbIE U
TEXHOJIOTUYECKHE CBOMCTBA, & TAK)KE 3TO MOBBIIIAET CTOUMOCTh MaTepHaa.

[enbto paboTHI SIBISIOCH UCCIIEI0OBAHUE BIMSHUS MHOTOCIONHBIX
yriepoaHbix HaHOTpyOok (MYHT) Ha roproyecTb 3MOKCHIHBIX KOMIIO3UTOB.
Cpenu HaHOIMCTIEPCHBIX HATIOJIHUTENIEH HEOPTraHUYECKOM MPUPOIBI 0c000e

MECTO 3aHUMAIOT YIJIepOAHbIC HAHOMATEpUasbl Ojarogaps CBOUM
YHUKAIBbHBIM ~ (PU3MYECKUM CBOMCTBaAM. OTO TaKhe MaTepHasibl Kak
YIJIE€POJIHbIE HAHOTPYOKH M HAaHOBOJIOKHA, TpadeH, paclIMpeHHbIH Trpadur.
MHorocnoiiHple ~ yIJepoJHblE  HAHOTPYOKHU (MYHT)  saBnsrorcs
MEePCIEKTUBHBIMU HAMTOTHUTEISIMU MTOJTMMEPHBIX MATEPUATIOB, C TTOMOUIBIO
KOTOPBIX MOYKHO U3MEHATh (PU3UKO-MEXAHUYECKHUE CBOMCTBA MOJUMEPHBIX
KOMITO3MTOB U YJIYYIIATh UX AKCILTYaTAllMOHHBIE XapaKTEPUCTUKH.

Jns  mpoBedeHHMs HMCCIAEAOBaHW OBUIM  HM3rOTOBJIEHBI  00pa3lbl
AMOKCHUIHBIX KOMITO3UTOB U3 JMOKcHauaHoBoro ojuromepa DER-331,
HanosiHeHHOro MYHT c¢ konunentpaumsimu: 0,01; 0,05; 0,1; 0,5 mac. %.
CooTHOIIIEHNE AMOKCUTHON CMOJIBI U OTBEPAUTENS MOJUATUIICHIIOIUAMUHA
(ITDITA) cocrtaBmsmo 6:1. OOpasupl UMENU MIIMHIPUYECKYIO (hopmy ¢
nramerpoM 30+0,1 mm 1 maccoit 60,1 T.

TemnepaTypy BOCIJIaMEHEHUSI 3MOKCUAHBIX KOMIIO3UTOB OMNPEIEISIN
Ha yctaHoBke OTII nmo meronuke 'OCT 12.1.044-89. CornacHo noixy4eHHbIM
pe3ynbTaTaMm, TeMIlepaTypa BOCIUIAMEHEHHS SIOKCHIHOM cMoibl  0e3
HanoyiHuTeNs coctaBuiia 308 °C. {751 STIOKCUIHOTO KOMIIO3HUTA,
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HanosinenHoro 0,05 mac. % MYHT, nabntonancst pe3kuit pocT TeMneparypbl
BociuiameHeHusa A0 328 °C. Ilpu nanpHeinieM yBEIWYEHUH COJEpKaHUA
MVYHT npoucxonuiio CHHUKEHHE TeMIlepaTypbl BociuiaMeHeHus 10 316 °C
(0,1 mac. % MYHT) u 315 °C (0,5 mac. % MYHT). [loryueHHbIE pe3yabTaThl
OOBSACHSIOTCS BBICOKOW TEIUIONPOBOAHOCTRIO HamosHutens MVYHT wu
YBEJIMYEHUEM TEIUIONPOBOJHOCTH 3MOKCUIHBIX KOMIIO3UTOB B PE3YJILTATE
no6asiennss MYHT, a Takxe yBenuueHuem ¢ poctom coaepxkanuss MYHT
TUIOTHOCTH MEXKMOJICKYJISIPHBIX CIIMBOK STMOKCUIHON cMOJTHI [4, 5].

Chnucok I/IH(l)OpMa]_lI/IOHHI)IX HCTOYHHUKOB
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4. Kashiwagi T., Mu M., Winey K. et al. Relation between the
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5. Ciecierska E., Boczkowska A., Kurzydlowski K.J. et al. The effect of
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PA3PABOTKA ITPOI' PAMMbI OBYYEHUA ITOXKAPHO -
TEXHUYECKOI'O MUHUMYMA

Hvikuna A.J1.
Tomcxuri nomumexrueckutl yuueepcumem, 2. 1omck
Hayunwui pyxosooumens: Pomaryos UL, k.m.n., doyenm omoeneHus,
obweobpazosamenvHulx oucyuniun TITY

[oskapHo-Texamdeckii MuanMyM (I1TM) — MUHUMaTBHBIN YPOBEHb 3HAHMIA
TpeboBaHmit TioykapHOM Oe3oracHocTH (I1B), KOTOpBI JOMDKHBI 3HATH BCE COTPYIHUKU
opraxvzaimii 1 npenmpusttyid. [Iporpamvma ITTM cocrarmsieTcst ¢ ydeToM 0COOGHHOCTEH
TPO(HeCCHOHATTBHOM JIEATEIIFHOCTH U JIOJDKHOCTHBIX OOSI3AHHOCTEH 00yJaeMBbIX, a TaloKe
OTpAaCJIEBbIX OPTraHU3ALMOHHO-TIPABOBBIX JIOKYMEHTOB.

PazpaboranHast pabodast porpamma JTs pyKOBOIUTENIeH 1 OTBETCTBeHHBIX 3a [ 1
(Tabymria 1) ornpeiensieT OCHOBHOE COJIepyKaHKe IOITOTORKK coTpyIHHKOB TITY B 00macTu
noXKapHoii OezoracHocT M paccuntaHa Ha 10 dyacoB. Ha mpaktvueckoM 3aHsTHH
TIOJTyYEHHBICTTPHOCBOCHUHTIPOT PAMMBI 3HAHHSI 3aKPETUIEOTCS BXOACYIaCcTHSIPA0OTHUKOB

YHUBEPCUTETA B YUEHUSIX U TPEHUPOBKAX.
Tabauya 1 — Yuebnolil nian onsapykogooumenei uomeemcmeeHuwix 3a 116
Haumenosanust Tem
OcHOBHBIC HOPMATHBHBIE TIOKYMEHTHI, PErJIaMEHTHPYIOIIHE TPeOOBaHMS OXKapHOH 0€3011aCHOCTH
OpraHu3alMOHHBIC MEPOIIPUATHS 110 0OCCIICUCHHIO MOXKAPHOH 0€30MaCHOCTH B 3[JaHUAX C MACCOBBIM
peOBIBaHUEM JTIOICH.
Mepbl noxapHoOit 6€30aCHOCTH B 3/IaHUAX U TOMEIEHUAX C MACCOBBIM MPEOBIBAHUEM JIIO/ICH.
ABTOMaTHYECKHE CpeacTBa 06Hapy>1<eH1/151, N3BCUICHUA U TYIICHUS ITOXKAPOB, IEPBUYHBIC CPCICTBA
TYILICHHUS [10KapOB, JEHCTBUS P BOSHUKHOBEHUU 110Kapa, BbI30B I10KAPHOM OXPaHBbL.
[MpakTryeckoe 3aHsTHE.
3auer.

B pesynbrare 00yueHus 1o JaHHOM MporpamMMe pyKOBOIIATENIM U OTBETCTBEHHBIE 32
I1b cotpymavku TITY noBBICST ypOBEHB MPOTUBOIIOXKAPHBIX 3HAHUI, CMOTYT ITPAKTHYECKA
BBINOJTHSTH OCHOBHBIE MEPONPHSTHS 3AIIUTHI B CITyJae TI0XKapa, MPABIIIBHO JCHCTBOBAT
TP BO3HUKHOBEHHH TIOYKapa v TIOJH30BaATHCS CPEICTBAMH MH MBIy ITFHOM 3aIITATHL

Cnucok MH(POPMALMOHHBIX HCTOYHUKOB

1. [pukaz MUC Poccim ot 12.12.2007 Netp45 «O0 yTBEp:KIEHUA HOPM
NokapHOH Oe3oracHocTH «OOydeHrne Mepam TIOKApHOM Oe30IMacHOCTH  pabOTHHUKOB
OpraHM3aALD.

2. ®omun  AJI. Opranmzaimss W TMPOBEACHHE OOY4YeHUsS U
MHCTPYKTKEH MepaM MoKapHOM Oe30nacHoCcTv Ha ipepusitii. [ [pakTideckoe mocooue
— M., bezonacHocTts Tpyaa u xku3Hu', 2013.
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OLIEHKA PUCKA PEAJIMBALIMN HECHACTHOI'O CJIYYAA Y
PABOTHUKOB ITPO®ECCHM JIBEPEBOM

Panoe B.P.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwvui pykosooumens: bopooun FO.B., k.m.H, 0oyenm omoenenust
KOHMPOJs U OUACHOCTNUKU

OnHa uU3 OCHOBHBIX Ipodeccuii Ha KOKCOXMMHYECKOM IPOU3BOJCTBE —
JIBEPEBOM MHBIMH CJIOBAMH 3TO CMOTPHUTEIh KOKCOBBIX Oarapeil. PaGoTHUKH
JAHHOM Tpo(eccuu OCYIIECTBISIIOT CBOK JEATEIbHOCTh BO BpPEIHBIX
YCIOBHSIX TpyZAa W MOABEPralOT CBOK KU3Hb MPO(PECCHOHATBHOMY PHCKY.
PabOouas 1mromajka HaXoguThCS Ha BbICOTE OKojJo 3 M. CliegoBaTenbHO,
MMEEeTCA PUCK MAaJeHUs C BBICOTHI. Pabouee MECTO JIBEPEBOTO OKPYkKAIOT
JBIKYIIMECS KOKCOBBIE MAIIMHBI M HMHbIE MeXaHU3Mbl. PaboTa aBepeBbIX
OCYILECTBIISIETCA TP BO3JECUCTBUU DKCTPEMAJIBHBIX TeMIleparyp. Taxxe
CYLIECTBYET BEPOSITHOCTh NaJCHUS MATEPUAIOB B pe3ysbTare, OOpYIICHHUS
¢yrepoBku mneun [1]. B xome ananuza paboyero mecrta ObLIM BBISBIEHBI
BO3MOJKHBIE CLIEHAPUU PA3BUTHUA HECYACTHOTO CllyYas, TAKAE KAK: NAJCHUE C
BBICOTBI, OKOT, MEXaHUYECKasl TpaBMa, MaJieHUe NMPEIMETOB Ha PaOOTHHUKOB,
3aTeM JUIs KaXXIOro ClieHapusi ObLIM IOCTPOEHBI JepeBbs OTka3oB. Ha
OCHOBAaHUM JIAHHBIX IMOJIYYEHHBIX SKCIEPTHBIM METOJOM Oblila paccUUTaHa
BEPOSATHOCTh PEAIU3ALMU KAKJIOIO BBIABICHHOTO HECYACTHOIO Cllydas M
ONPEAEIIEH YPOBEHBb PUCKA C UCIIOJIB30BAHUEM MATPUIIBI pUCKa [2]. 3HaUeHue
BBICOKOT'O YPOBHSI PUCKa COOTBETCTBYET HECYACTHOMY CIIy4arO B PE3yJIbTaTe
MEXaHMYECKOTO IIOBPEKICHHUS OT BO3JICHUCTBUS JBWXKYIIUXCA MalIMH U
MEXaHU3MOB M cocTapisger 2,2x1072. B pesynbrare aHanamsa INOJTy4EHHBIX
pe3ynbTaToOB OBUIM BBISBJIEHBl MPUYMHBI, KOTOpPbIE OKa3ajul HauOoJblIee
BJIMSIHUE HA BEJIMYMHY PUCKA B PE3YJIbTATE MEXAHUYECKOTO MTOBPEKICHUS Ha
pabOTHUKOB, TAKUE KaK: HEBHUMATEJIbHOCTh MAIIMHUCTa KOKCOBOW MallINHBbI,
a Tak»Ke He coOtoIeHue TpeOoBaHU O€30MTaCHOCTH JIBEPEBBIM.

Cnmcox MH(POPMALHOHHBIX HCTOYHUKOB

1. TunoBasg JOJDKHOCTHAsE HMHCTPYKLHS JIBEPEBOTO KOKCOBBIX
Oarapeit // NudopmarimoHHO-MEeTOIUIECKUT LEHTP. URL:
https://www.borovik.com (nara oopamenus: 18.09.2019).

2. I'OCT P 51901.23-2012 MenemxmeHT pucka. Peectp pucka.
PyKOBOJICTBO MO OIIEHKE PUCKA OMACHBIX COOBITHI /1JIS1 BKIIFOUCHUS B PEECTpP
pHUcKa.

132


http://www.borovik.com/

MATEMATHYECKOE MOJE/IMPOBAHUE 3AI'PASHEHWAA
OKPYKAIOHEN CPE/IBI OT ABTOTPAHCIIOPTA B 3ABUCUMOCTHU
OTMETEOPOJIOTMUECKHUX YCJIOBUI

Canapoan C. H.
Tomckuii nonumexnuueckuii ynugepcumem, 2. Tomck

Hayunwui pyxosooumens [lepmurosB.A., 0.¢-m.1., npogheccop omoeneris Konmpors u
ouazrocnmuruTl1y.

Beuy yBenmMueHust KOJIMYeCTBA HCTIONB3YEMOTO aBTOTPAHCTIOPTa B TOPOIAX, PACTET
KOJIMYECTBO 3arPsi3HEHMH, BbIpabaTbIBaeMoe BO BpeMsl €ro JBIbKeHNsL st onpenesieHmst
TIOJIEW PaCIIpOCTPAHEHUsI KOHICHTPALMIA 3aIPsI3HEHMI OT ABTOTPAHCIIOPTA C TEYCHUEM
BPEMEHH UCTIONB3yeM ypaBHeHue PeliHornnbica st TypOyJIeHTHOIO TIOTOKA M- ypaBHEHHS
TIEPEHOCA 3ArPS3HSIOIIMX BEILIECTB, BEIIEISIEMBIX aBTOTPAHCIIOPTOM.PaccMOTprM crcTeMy
B JBYX MPOCTPAHCTBEHHBIX W3MEPEHMSIX: BEPTUKATGHOM M TOPMBOHTATBHOM. Tarcke
WCTIONB3YFOTCA CIIEIYIOILIME JIOMYILEHUS: BETEP HAMpPABIIEH MEPIICHIUKYIISIPHO K JIOpOre;
JIOCTATOYHO JPIMHHAS JIOpOra ¢ OAHOPOAHBIM PacpeesieHHEM TPAHCTIOPTHOIO MOTOKA
[1],1y11 oy ieHre IMCKPETHOTO aHATIOra UCTIONB3YETCsl METOJT KOHTPOJIBHOTO 00heMa [1].
B pesynbrare 4MCnIEHHBIX PAcUeTOB MOMYYEHBI MO CKOPOCTH M KOHLICHTpALMA
KOMITOHEHTOB Ta30Boil. Ha Puc.1-2 mpencrapnens pacnpenesennst koHneHTparmii CO
TIOJIEH CKOPOCTH JUIS PA3TMYHBIX CKOPOCTEH BETPA, 33TAHHOTO HA JIEBOM TPAHHLIE PACYETHON
o0nacTy.

Puc.1. Pacnpenenenue konuenrpauuid CO. Puc.2. Pacnpenenenue konnentpanwmii CO.
CkopocTb BeTpa 5 m/c. CkopocTb BeTpa 8 m/c.

[pu yBermmyeHn: CKOPOCTH BETpa OT 5 710 8 M/C TIPOUCXOUT OOJiee MHTEHCUBHBIN
TIEPEHOC 3arPsBHUATENICH M3 YIIMYHOTO KaHbOHA. XOTs1 BOMM3H JIGBOTO 3/aHMsT KapTUHA
pacpeneNieHys 3arpsBHSFOIIFX PUMEeceH MPaKTHYeCKH He M3MEHIIIACK.

Coznanue MareMaTiyecKo MOJCNM TIO3BOJISIET TOMYYUTh PE3YJIBTAThI YHCIICHHBIX
PEILICHHSI OTIMCAHKSI TIOJISI TEYEHHST B TIPU3EMHOM CIT0€ aTMOC()EpbI HAT YIIULICH 1 BHYTPH HEE
W pachpeleiicHUs — KOHIGHTpAIM — 3arpsi3HSIOIIMX — BEITISCTB,  BHIOpAChIBAGMBIX
ABTOTPAHCTIOPTOM.

Cnncoxk nHPOPMAIHOHHBIX HICTOYHUKOB
1. Tlepmunos B.A., Yanoaesa E. V. Matematnyeckoe MOJEITPOBAHKE

3arPsBHEHMSI OKPY KaFOLTIeH cpefibl 0T aBToTpaHcriopra/ KoHTposb
muardoctvka. 2014. Ne 13. C. 122-125.
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PA3ZPABOTKA TEXHUYECKNX TPEFOBAHUI U BIGOP
OBOPYIOBAHUSA CUCTEMbI KOHTPOJIA YPOBHA T PYHTOBBIX BO/I

Camuzynnun B.A., FOpuenko B.B.
Kapaeanounckuii cocyoapcmeennnviii mexHuieckuil yHU8epcumem,
e.Kapazcanoa

Hayunwui pykosooumens: Cepeees B.A., k.m.H., doyenm xagheopwi
ungpopmayuonunvix mexronoauti u 6ezonacnocmu Kapl'TY

['pyHTOBBIE BOABI — OTO IMEPBBIM OT MOBEPXHOCTH BOJOHOCHBIN
TOPU30HT, KOTOPBIN 3aJIeraeT Ha BOJIOHENPOHUILIAEMOM IIacTe Mopobl. Bosbl
MIPOMUTHIBAIOT BOJIOMTPOHUIIAEMbIE CYTJIMHKH WIIA CYTIECKH, 3a0JIHSISI UX HE Ha
NOJIHYF0 MOIIHOCTh. [lo 3TOM mpUuYMHE NOBEPXHOCTh T'PYHTOBBIX BOJ —
CBOOO/IHASI U HEHATIOpHASI.

[loBepXHOCTh TMOYBEHHBIX WJIM TPYHTOBBIX BOJ — 3€pKao.
[IpocTpaHCTBO MEXAY 3€pKaJIOM U MOBEPXHOCTHIO 3€MJIM Ha3bIBAETCSI 30HOM
aspaunu. Bo BpeMs TasHHS CHETra W B MEPUOIbI 3aTSKHBIX JIOKICH B HEU
oOpasyercss cBoOOAHas BOJA, KOTOpAas, AOCTUTas BOJOHENPOHUIIAEMOTO
1J1acTa, MUTaeT FPYHTOBbIE BOJIbI. [ TyOrHa a3paliuOHHON 30HbI pa3IuvHa, TakK
KaK 3aBUCUT OT KJIMMaTUYECKUX YCIIOBUM, peibeda U TUIIA MOPOJI HA KaXKAOU
OTJAEJIBHOW TEPPUTOPHH.

PaccMoTpum 0051acTv IpUMEHEHUS! THAPOCTATUYECKUX YPOBHEMEPOB.
[Ipubopsl NaHHOTO KJacca ONTUMHU3MPOBAHBI I PabOTHI C JKUIKUMHU
OPOAYKTaMU  Pa3IUYHBIX MIOTHOCTEW. (OJHAKO, HEKOTOPbIE  THIIbI
MPUMEHSIIOTCS M 171 paObOTHI ¢ Ta3aMu. Bo3mMokHbIE chephbl pabOThI:

- XuMuueckasi MPOMBIIIUICHHOCTh (M3MEPEHUE YPOBHS KHUIAKOCTEH B
HUCTEepHAxX U T.I1.);

- HedrerazoBas mnpombilieHHOCTh (OLIEHKAa YpPOBHS rasa B
pe3epByapax, a Tak ke pa3IM4yHOrO TOMINBA);

- KomMmyHnanpHOE XO3sCTBO (IIpOMEp CKBOXKUH U KOJIOAIEB;
MOHUTOPHUHT CTOYHBIX BOJ);

- CenbCckoe XO034MCTBO M 3KOJOTHUYECKHI MOHUTOPUHI (OIpeaesieHHue
YPOBHSI BOJbI B €CTECTBEHHBIX BOJIOEMax, KOHTPOJb BOJILI B pe3epByapax
HACEJICHHBIX MMyHKTOB U NPEANPUSITH);

- IlumeBass MpOMBINIUIEHHOCTh (MOJIOYHBIE MPOJYKThI, aJKOTOJIbHBIC
HaMHUTKWA, KOMMEPYECKUN YUET);

- GapmarieBTHUYECKas MPOMBIILIEHHOCTH (CIIHPTHI, 3(PHpPHI);

- Meramtypruueckasi,  TOpPHOAOOBIBAIOMIAS  MPOMBIIUICHHOCTh
(TpyHTOBBIE, TOI3EMHBIE BOJIbI, CKBAXKUHBI);
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- IIpou3BosicTBO MOPCKOTO 000pYI0BaHUSA (MOHUTOPUHT TOJIOKEHUS
CyllHa);

- 'anbBaHOIIPOU3BOACTBO.

[lepBUYHBIM U3MEPSEMBIM MTapaMETPOM MPUOOPOB SBIISIETCS AaBJICHUE,
MO3TOMY TaKME€ YPOBHEMEPBI TAKKE HMCIOJIB3YIOTCS C LEJIBbI0 HEMPEPHIBHOM
pErucTpalry MpeaesIbHbIX 3HAUCHHI 1aBIICHUS CPEbI.

OCHOBHBIX  THNOB  THAPOCTATHYECKUX  HU3MEPUTEIEH  ypOBHS
cyuiecTByeT ABa. OHU pa3iemsioTCs MO COco0y MPUCOSTUHEHHS K MPOLIECCY
HAa Bpe3HbleW TMOrpyxHble. HWHoOrma BwIIENSAIOT (QIIaHLEBBIA  CMOCOO,
KApJIMHAJIBHO HE OTJIMYAIOLIMKCSI OT HAa3BAHHBIX. Y CIIOBHO K€ YPOBHEMEPHI
MOXXHO pa3/ieNiaiTh MO CBOWCTBaM pabouell cpennl: Uil cpel, KOTOpbIe
HEarpeccuBHbl K Marepuajgam Tmpubopa, s arpecCUBHBIX  Cpel,
OyJapnooOpa3HbIX  cpel. Takke — ompeieseHHble  KOHCTPYKIMOHHBIE
OCOOEHHOCTH W TpeOOBaHUS HAKJIAJBIBAIOT XUMUYECKHE M TUTHECHUYECKHUE
TpeOOBaHU K YCTPOHCTBAM.

Bpesnbie mpuOOpBIIPEACTaBIAIOT COO0M KOMIIAKTHBIE YCTPOMCTBA,
yCTaHaBJIMBaEMbIE B ONPEEICHHON TOUKe pe3epByapa. [Ipubopsl Takoro Tuna
Jy4ylle BCEro MOJOMAYT il M3MEPEHUs YPOBHSA KHUAKOCTEH, ra3oB WU
KOMMEPYECKOIO Yy4YeTa B CTAallMOHAPHBIX PE3epByapax-XpaHWINIIAX CaMbIX
Pa3HbIX pa3MEpOB.

N3MepuTenn norpyKHOro TUNACOAEPKAT CIIEIUATIbHBIN 30H, KOTOPBIN
OIyCKaeTCsi B pe3epByap WM CKBaXHHY Ha TpeOyeMyro rinyOuny. Takue
YCTPOMCTBA CIIEyeT BEIOMPATH B PHIIOKEHUSX, CBA3AHHBIX C 00CIIET0BAHUEM
CKB@)XHH, KOJOJIEB, JIOOBIX OTKPBITHIX PE3EPBYapOB WM TPHUPOIHBIX
BOJIOEMOB.

B xauecTBe mprMepa OTMETUM HEKOTOPbIE MOJEIH THAPOCTATHYECKUX
W3MEpPUTENIEH YPOBHS:

LMP331- Bpe3Hoii natunk ypoBHs ¢ nuanazoHom udmepenus 0...0,4m0
0...400 M BomgHOoro croJyiba, uMeeT aHaloroBblii BeIXOH 4..20MA.
AnantupoBad K skcmyarauuu B P®. Ilpumensiercs B pabote c BOIOM,
TOTUIMBOM, HEArPECCUBHBIMU K HEPKABEIOIIEH CTAIN HKUAKOCTIMHU.

EC1300-morpy>xHoi maTdyuk ypoBHS ¢ nuara3oHoM a0 100 M. Moxet
cHaOXaThCsi MUMPOBON MHAMKATOPHOM MaHenbto, peructparopom, PLC umm
CUTHAJIbHBIM KOHTPOJUIEPOM.

NivoPressN — norpyxHO# CKBa)KMHHBIH YPOBHEMEP C OMIMOHAIbLHBIM
JATYUKOM  TEeMIepaTypbl WM  aJalTepoM CTOYHBIX BOJA  (MOXKHO
OJIHOBPEMEHHO W3MEPATh YPOBEHb U TeMIiepaTypy Ha riryomHax mo 200 m).
MoxeT  TOCTaBIATbCS €  JOMOJIHHUTEIbHBIMU  IPUHAJIC)KHOCTIMU,
00JIeryaronmMy aBTOMAaTH3ALUIO.

Ba)xHBIM JOCTOMHCTBOM THIPOCTATHUECKUX YPOBHEMEPOB B MPUHLIUIIE
SBJISIETCS] IOCTATOYHO BBICOKAsi TOYHOCTh MPHU MPOCTOTE KOHCTPYKIUU
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JICHIEBU3HE OTHOCUTEIBHO Jpyrux npubopoB. Ho ectb u npyrue
PEUMYIIECTBA, KACAIOIINECS MMEHHO BPE3HBIX YPOBHEMEPOB:

- bonbIo# 1rana3oH u3MepeHus 0€3 NCIoIb30BaHUs Ka0esei U 30H/10B
(1o coTeH METpPOB) TpH OYEHb KOMIAKTHBIX Trabaputax (HEOOJBIIOE
YCTPOMCTBO MOHTUPYETCSI B HIPKHEH TOUKE €EMKOCTH);

- Mcnonp30BaHre HE TOIBKO C YHCTBIMU KUAKOCTSIMH, HO TaK K€ C
3arpsiI3HECHHBIMH, BBICOKOBSI3KUMH, JIMIIKUMH, XUMUYECKH arpeCCUBHBIMH,
MEHALIUMUCA KUJKAMH IMPOTYKTAMU;

- Bpe3Hbie ycTpoiicTBa HCHOIB3YIOTCS 111 UBMEPEHHS YPOBHS T'a30B;

- He Hy1aroTcsi B CJI0’)KHOM TEXHHUYECKOM OOCITY>KUBAaHUU;

- O6nagarT JOCTATOYHO BBICOKON TOYHOCTBIO.

OpHako UMEIOTCA y TaHHBIX TUIIOB YPOBHEMEPOB U HEJOCTATKHU:

1. Heo6X0MMOCTh KOMIIEHCAIIMU aTMOC(EPHOTO J1aBJICHUSI.

Pemenue mpoOnembl: B MNPUHLHKIE, 3TOT BOINPOC PEHIAETCS CaMou
KOHCTpyKuuen npubopa. Ecnu ke miaHupyeTcss TpOBOAUTh HU3MEPEHUs B
€MKOCTSX MOJI JaBJIEHUEM, TO HYXKHO MCIOJIb30BaTh JABa NpHOOpPA, CBI3aHHBIX
KoHTposiepoM. OuH NpubOp OTMEPSIET BCIO TOJILY, @ BTOPOH M30BITOUHOE
NABJIEHUE, OKa3bIBAEMOE Ha MPOAYKT.

2. [lepemeHa TIIOTHOCTH KUJIKOCTU MOKET CTaTh IPUUYMHOU OIIMOKH B
U3MEPEHHUSIX.

Pemenne mnpoOnempl: pacyeT BEIMYMHBI  CTOJ0Aa  JKUIKOCTH
MIPOU3BOAUTCS MO U3BECTHOM INIOTHOCTH MPOIYKTA.

3.IBmKeHHE KUAKOCTH, CO3/IAI0IIIee TOTOTHUTELHOE JaBICHHUE.

Pemenue npobyiembl: mpuOOp ciaeayeT yCTaHaBIMBAaTh HAa OTJAJICHUHN OT
TaKMX 00BEKTOB KaK MEIIAJIKU UM HACOCHI.

CoBpeMeHHass HOMEHKJaTypa MNpuOOpPOB MOMKET YJIOBJIETBOPUTH
MPaKTUYECKH JIIOObIE 3ampockl noTpeduTend. McnonHenuit 1 Moaudukanui
MpUOOPOB JOCTATOYHO MHOTO. OCTAaHOBUMCSI HA OCHOBHBIX CITydasX, KOTJa
MOKET MOTPEOOBATHCS TOT WIM UHOM THUIL:

- CrangapTHoe OOUIECTPOMBIIIJICHHOE HUCIOIHEeHHe. Takoil BapuaHT
UMEETCsl y BCEX NPOM3BOAMTENECH, OH HE NOJApa3yMeBaeT OCOOCHHBIX
KpUTEPUEB K MIPUOOPY OT yCIOBUI Cpebl.

B3pbiBozammienHoe, uckpobOe3onacHoe  ucnonHeHusa.  Crenyer
OTMEYaTh TaKWE BaPUAHTBI UCIIOJHEHUIN B CIy4YasiX BEPOSTHOIO MPUMEHEHHUS
Ha OMAaCHBIX IPOU3BOJICTBAX.

BricokoTeMmnepatypHoe HCIONIHEHHE. JTOT THUI MOXKET MOHAaI00UThCs
Ha MPOU3BOJICTBE, IIe paboure TeMIepaTypbl NPOAYKTa WM OKpYyKarouen
Cpelibl MOTYT MPEBHIIATH OOUIETPOMBIILICHHbBIE 3HAYEHUSI.

- XUMHYECKHU CTOMKHE ucTioJiHeHUs. He Bce mprubopsl MOTYT paboTaTh C
arpecCUBHBIMU CpEAamMHu.
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- Narennekryansuble  ucnonHeHus. B coBpemenHsix ACY TII
CYILIECTBEHHYIO POJIb UTPAET CTEIIEHb B3aUMOJICUCTBHUS €€ JIEMEHTOB MEXK]Y
co0oli. AHAJIOTOBBIM BBIXOJIOM OCHAIAIOTCS BCE CEPUM, a MH(PPOBHIE
untepdeiicet HART, RS485 moryT npucyTcTBOBaThH MO KEIAHUIO.

[IpeumymiecTBa TOTPYKHBIX THUIPOCTATUYECKUX YPOBHEMEPOB —
YPOBHEMEPHI OTIMYAIOTCS MPOCTOTOM KOHCTPYKIIMH, YTO MPUBOJIUT K
YACHIEBICHUIO CTOMMOCTH U TIOBBIINICHUIO HAJEKHOCTH HX PadOTHI.
KacaTenbHO mOTpyXHBIX YCTPOMCTB, BBIAEIUM CIEAYIOIIUE TPEUMYIIIECTBRA:

- OOcnenoBaHue TPYAHOJOCTYHMHBIX MECT (Y3KMX TpPyO, CKBaKMH B
3emJIe | T.11.);

- Bosnbioit nuana3oHn u3mMepeHus (3aBUCAILIUNA OT ITTUHBI Kabes);

- BO3MOXHOCTH OJHOBPEMEHHOW HENPEPHIBHOW  pPETUCTPALUU
HECKOJIBKUX TMapaMeTpOB BOJHOM Cpellbl (HEKOTOPBhIE MOJEIN CHAOXKaroTCs
JIOTIOJTHUTEIBbHBIMU JATYMKAMU, HATIPUMED - TEMIIEPATYPHBIM);

- BO3MOXXHOCTh YCTAaHOBKHM NOTMOJHHUTEIBHBIX OIIMN HA TMOTPYKHOU
30H]1, pacuupstomux GpyHkiuonan npudopa B cucteme ACYTII;

- He TpeOyeT coXHOT0 TEXHUYECKOTO O0CTYKHUBaHMUS;

- JlocTaTo4HO BBICOKAs TOYHOCTH IIPU HEBBICOKOW CTOMMOCTH.

HenocraTtku — norpyxHbie ypoBHEMEPHI 00J1aJ1at0T CBOEH crielu(uKoit
MPUMEHEHUS, UYTO HAaKJIaJbIBa€T OMPECICHHbIC OTrpaHuueHUs. MOXKHO
BBIJICTTUTH ONPEACIICHHBIC HEOCTATKU:

1. ATmocdepHoe naBieHue A0HKHO KOMIIEHCUPOBATHCA.

Pemenue mnpoOieMbl: BOMPOC peiaeTcss KOHCTPYKIHMEH mpuodopa.
ATMochepHoe  MaBlIeHME ~— TPUKIAIBIBAETCS K W3MEPUTEIHLHOMY
peoOpa3oBaTENIO Yepe3 CIEeHAbHYIO TPYOKY /ISl KOMIICHCAIUH.

2. BokoBbIe TIepeMeITeHHS 30H/a.

Pemiennie mpoOsieMbl: 30H PEKOMEHIyeTCs pacrojiaraTb B MeCTe, Tie
OTCYTCTBYIOT JBWKCHHE >KHIKOCTH WM TYpOYJEHTHbIE MOTOKU. Takxke
MOYXHO YCTaHOBUTb HAIPABJISIIOILYIO TPYOY.

TeM He MeHee, pa3yMHOU albTEPHATUBBI B CKBAXKUHHBIX TPUMEHEHUSIX
TaKUM MPUOOpaM MPAKTUUECKH HET.

Cnucoxk nHPOPMALHOHHBIX HICTOYHHKOB

1. CaulluH10124 - 99. ITutheBas Boga. [ urnennyeckue TpeGOBaHUS K
KaueCTBY BOJBI IIEHTPAJIM30BAHHBIX CHUCTEM IHTHEBOTO BOJOCHAOKEHMUS.
KonTpons kauectsa.

2. CHulI2.04.02-84 Bonocuabxenue. HapyxHbie CeTH U COOPYKEHUS

3. 'ypunoBuu A.JI. IlurbeBoe BOMOCHAOXKEHHE U3 MMOA3EMHBIX
HMCTOYHHUKOB: TIPOOIeMbl U pemenus. - Munck: Texunonpunt, 2001 - 302¢
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4. TTocoO6uenonpoeKTHPOBAHUIOCOOPYKEHUI1I113a00paro 136 MHBIXBO/]
—M:Crpoiinznar,1989.-270c.

5. boueBep®.M. TeopuaunpakTHYECKUEMETOABIPACUETAIKCILTYATALIHO
HHbIX3anmacoBnoa3eMubixBoJ.—M:Henpa, 1968.-277c.

6. boromomnosl".B.,CtankeBnyP.A.becdunbTpoBpieBO103a00pHBIECKBA
KUHBIBPBIXJIbIXIOpO1ax.—MuHck: Haykantexnuka,1978.—152c.

7. bamkaTtoBA.J[.CoopyXkeHHEBbICOKOACOUTHBIXCKBAXKIH. —
M.:Henpa,1992.—249c.

8. 'OCT10428—

84 ArperaThIdJIeKTPOHACOCHBICIIEHTPOOCKHBIECKBAXKUHHBIEIIISIBOIbI. OCHOBH
pieniapameTpoin  pasmepbl.—B3aMeHl ' OCT10428—-79;Bren.01.07.90.—M.:13n—
BOCTaH1apTOB,1989.—22c.

9. MeToanuecknepeKOMeH JalluUIIOOTBITHO—
TE€XHOJOTUYECKUMHUCCIIEIOBAHUAMYCI0BUII00€3KEeNe3MBaHUANIEMAaHT aHAIIU
UIIOA3E€MHBIXBOJIBBOJIOHOCHOMIopr3oHTe/ HayuH.—
texH.ueHTplansreonentp;Coct.B.B.Kynakos,b.C. Apxunos,C.A.Ko310B.—
Xabaposck,1999.—
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AHAJIN3 ABAPUMHBIX PUCKOB HA
OIACHBIXITPOM3BO/JICTBEHHBIX OFBEKTAX

Coviconoe K.B.
Tomcxuu nonumexnuyeckuu ynugepcumem, 2. Tomck

Hayunwvui pykosooumens: bopooun FO.B. k.m.H., 0oyenm omoenerus
KoHmpous u ouaeHocmuxu TI1Y

B cdepy nesrensHoctu OOO «I'azmpom Tpancraz Tomck» BXOAMT
JKCIUTyaTalus Oonee 9500 KWJIOMETPOB MarucTpaibHbIX
razonpoBojoB.Hanbonee moTeHIMAIBHO ONACHBIM M3 BCEX HA TEPPUTOPUU
MIPOU3BOICTBEHHOM 0a3bl YIIPABIECHUIO aBAPUITHO-BOCCTAHOBUTEIBHBIX padoOT
(YABP) sBnsercs aBrozanpaBo4Has cTaHUUA.OCHOBHBIM JOKYMEHTOM,
pernamentupytommmM aearenbHoctb ECVYIIB, saBmgerca CTO T'azmpom
18000.1-001-2014 «Enmunas cuctema YIpaBl€HHS OXpaHOW Tpyna u
npoMmblnuieHHOW — Oe3omacHocthio B I[IAO  «l"azmpom». OcHOBHbIE
TIOJIOKECHUS.

[Topsinok uaeHTHU(UKALUMU ONMACHOCTEW M OLEHKU pHUCKa aBapuil Ha
OMACHBIX MPOM3BOJACTBEHHBIX OOBEKTax (OIIecTBa OCYIIECTBISETCS B
cootBeTcTBUU ¢ 3akoHoM [1]. Llesb uaeHTUUKAINY — BBISBIICHHE IPH3HAKOB
OMACHOCTH, XapaKTEPHBIX ISl MPOU3BOACTBEHHOIO OOBEKTa, OTHECEHHE
0o0BEKTa K OINpEAENICHHOW KaTeropud MPOMBIIUIEHHON OMAaCHOCTH W
onpeereHne Kiacca OacHOCTH OOBEKTA.

OmnacnHoctu Ha tmomaake A3C CBsi3aHBI C BO3MOKHOCTBIO MPOJIMBA
He(TEnPOIYKTOB B Cllydae pa3repMeTU3aiu 000py10BaHus, TPyOOIPOBOIOB
U PYKaBOB, UYTO MOJKET IMPHUBECTU K B3pbIBY 00pa30BaBUIErOCs MPU ITOM
Mapora3oBoro o0yaka, K 3aropaHusiM U MoXKapam, a TaKXKe K OTPaBICHHIO
MepcoHalia napamMu HeTENPOIYKTOB U MPOTYKTAMU TOPEHHUSL.

Cnucoxk nHPOPMAITHOHHBIX HICTOYHHKOB
1. ®enepanbHblil 3ak0H PO «O npoMeblluieHHON 0€30MacHOCTH
OTTaCHBIX MIPOU3BOJACTBEHHBIX 00BbEKTOB» OT 21.07.1997 No116-D3.
2. CTOTTT 0113-321-2018 «ITomoskeHre 0 cUCTEME yIPABIICHUS
npombliiieHHoN 6e3omacHocThi0 B OO0 «I'aznpom TpaHcraz ToMck»».
3. CTO TI'azmpom 18000.1-001-2014 «Enunas cuctema ynpaBieHUs
OXpaHoOM Tpyna U mpoMbllUIeHHON 0e30nacHOCTh0 B OAO «I"azmpom»».
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YWCJIEHHOE PELLIEHUE 3AJAYM O BO3IEIICTBUM HU30BOIO
JIECHOT'O TIO’KAPA HA JIEPEBSIHHBIE OFBEKTBI

Dpanosa K.O.
Tomckuti nonumexnudeckuil ynugepcumem, 2. Tomck

Hayunwvui pykosooumens: Ilepmunog B.A., 0.¢h.-m.H., npogheccop omoenenus
Koumpos u ouasnocmuxu TITY

B nernuit nepuoa 2019 roga no opuimanbHbIM JaHHBIM B pe3yJIbTaTe
JECHBIX TMOXapoB BeIropeso 2,69 MiH ra jpeBecuHbl. Takoro pona
MacIITa0HbIE JIECHBIE TOXKapbl HECYT B ceO€ HE TOJBKO IKOHOMHUYECKYIO
yrpo3y, HO U yIpo3y YEJIOBEUECKHUX KEPTB B PE3yJibTaTe Mepexona (ppoHTa
IUIaMEHU Ha ypOaHU3UPOBAHHbIE 30HBI.

Tyuienue ecHpIX MOXKapoB TPeOyeT OONBLINX 3aTPaT CUJI U CPENCTB,
CO3/1aHUs a3POMOOMIIBHBIX TPYII U3 YKCIAa CHENUAIUCTOB M0KAPOTYIICHHUS,
MIPUBJICYCHHS] CTOPOHHUX OPraHU3aluil U TPyNIUPOBOK BOJIOHTEPOB H T.1., H,
B MOJIaBJISIIOIIEM OOJBIIMHCTBE CIydaeB, SIBISETCA Malod(()EKTUBHBIM HIIN
HEBO3MOKHBIM.

Uccnenosanue MPOBOJUTCS METOJIOM MaTeMaTUYECKOro
MOJEIUPOBaHUS (PU3UUECKUX MPOLECCOB. DTOT METOJ OCHOBBIBAETCS Ha
YUCJIEHHOM  pEIICHWM TPEXMEpPHbIX ypaBHeHHMUM  PelHosbaca s
TypOyJICHTHOT'O TEUEHHUsI C YUETOM YpaBHEHUU NUPQPY3Un 111 XUMHUYECKHX
KOMIIOHEHTOB W YPaBHEHHW COXpaHEHUs DJSHEPrHMM I Ta30BOM U
KOH/JICHCUPOBAaHHON (a3 M ypaBHEHHs cocTosHUS. [l mosydeHus
JTUCKPETHBIX aHAJIOTOB MCTIOB3YETCS METO KOHTPOJIBHBIX 00BEMOB [1].

Pe3ynpTaT pelIeHHs IOCTaBIEHHOM 3aJadyd IO3BOJSET IOJIYYHTh
JNETANbHYI0O KAPTUHY W3MEHEHUS CKOPOCTH, TEMIIEpaTypbl M IOJEH
KOHLIEHTPAlMi KOMIIOHEHTOB CO BpPEMEHEM. OTO MO3BOJISIET HMCCIIEI0BAThH
JUHAMUKY BO3JIEUCTBHS JIECHBIX TOXKapOB Ha JAEPEBSHHBIE CTPOEHUS MOJ
BO3JICMCTBUEM DPAa3UYHbIX BHEIIHMX YCIOBUH: a) METEOPOJOTUYECKUE
ycioBus (Temrieparypa BO3AyXa, CKOPOCTh BeTpa W T.1.), 0) THMI JIECHOTO
roproyero marepuanga u ero cocrosHue (3amac JII'M, BrAaXHOCTb U T.1.)
PacueTsl MO3BOJSIIOT MOMYYUTh MaKCUMalbHOE O€30MaCHOE PACCTOSIHUE OT
(¢poHTa TUIAMEHH 1O CTPOEHHUS, YTOOBl MCKIIOYUTH €ro BO3MOKHOCTh
BOCITAMEHEHHUSI.

Cnucoxk HHPOPMALMOHHBIX HCTOYHUKOB

1. ITarankap C.B.  Uwucnennsle  MeTOoAa  pemieHUs  3a1a4y

TeIIo0OMEHa M AWHAMHUKH JKHJAKOCTH. - M.: DHeproaromm3par, 1984. —
124c¢.,152 c.
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NCCIEJOBAHUE KPUTEPUEB OLIEHKU TIOZKAPHOI'O PUCKA
OYAI'OB BO3I'OPAHUA B ITPUPOTHBIX IJAHAIIA®TAX TOMCKOU
OBJIACTH

Yanoaeea E.U.
Tomckuti nonumexuuyeckuil ynugepcumem, 2. Tomck

Hayurvuipyxosooumens: Ceuurn A.H., 0.m.1., nppogheccop omoeneHusi KoHmponau
ouaerocmuxu T11Y

OmHO# 113 COBPEMEHHBIX IPOOJIEM YETIOBEUECTBA ABJIETCS Pa3padOTKa KaYEeCTBEHHBIX
crioco00B OOPHOBI € JiecHBIME TIoskapam. [1, 2] [Tpu 31omM caMoBO3ropasme B IPUPOITHBIX
nanmuadTax SBIBSIETCS OHOM W3 OOCY)KIAEMbIX TPUYMH BO3HUKHOBEHHSI TOXKapOB,
HAHOCSIIM 3HAYUTENTBHBIN MaTepuaibHbiA yirep0. OObeKTaMu TIEPBUYHOIO TOPEHUS
SRISIFOTCS. PACTUTENHHBIN TTOKPOB M JieCHas TMONCTWIKA. braronpusitibie coObITHS ISt
CaMOBO3IOPaHMS CBSI3aHbI C TEMIIEPATYPO OKPYKAFOILIEH Cpelibl, MPOJOIDKUTEBHOCTHIO
JTHSI ¥ ¢ (haKTOpOM COJTHEYHOM MHCOISIHH. [3] PaspaboTka KprTeprieB OLICHKH BEPOSITHBIX
0YaroB BO3ropaHust SIBTEIETCs akTyabHo. Lens vccnenoranyst — paspaboTka KpUTepreB
OICHKH TI0KapPHOTO PUCKA BOSHUKHOBEHHS 04aroB BOTOPAHKS B TIPUPO/THBIX JIAHTIIAdTaxX
Tomckoli obnac. B Xoze 3KCIIEpUMEHTOB paccMaTpUBAOTCS TIEPEYHH  (haKTOpOB
JIeco00pa30BAHKIS, BIMSTFOIIME Ha TIPOLIECCHI CAMOBO3TOPAHHSL: CBOMCTBA APEBECHBIX MOPOTI,
KJIMMaT, pesibed), TI0YBa, COLMATLHBIE SIRTICHVSI B JIECY, KUBOTHBIM MU, aHTPOIIOTCHHBIN
(hakTop, MCTOpHKO-TeoNornyeckre MprauHbl [1,3]. [t akcrmepruMeHTa TOTOBWIOCH 3
00BeKTa HccliemyeMoro Marepuaia. B xoze uccnenoBanmst 0epe3oBoid Kopbl (00beKT Nel)
ObUIO YCTAHORJICHO, YTO KOpa pa3iaracrcsi 10 YIJIepOIHON COCTARISIOIICH (TTUpPOITH3) —
CaMOBO3IOpaHKE HEBO3MOXKHO. I Ipr HcciieoBaHk I yTpamMOOBAHHOM JIMCTBBI OEPE3bI v XBOH
CocHbI (00BeKT Ne2) — BO3HMKaeT camoBo3ropanre. CaMOBO3rOpaHue CMEIIAHHOTO Jieca
MO>KHO HAOITFOZIATh TIPH MICKYCCTBEHHOM YMEHBITICHAY BPEMEH! MHITYKIMH Hauauia TIICHHSL.
YcTaHORIIEH OnpeesTroIiA (PakTop 3TOro Tporecca — aHTPOTIOTCHHOE 3arpsi3HEHIE.
OKCTIEpUMEHTBI € KOHIICHTPATOpaMy COJTHEYHOM HMHCOIBSIMM TIOKa3aTd BO3MOXKHOCTb
CaMOBO3IOPAHMST CMEIIIAHHOTO Jieca JTayKe TPY HeONAronpysSTHHIX METeOPOJIOrMUYSCKUX
hakTopax.

Cnucoxk nHPOPMALTHOHHBIX HICTOYHHKOB

1. Hoppep I''A. Jlnnamuika siecHbix noxapoB. — HoBocroupek: Hayka CO PAH,
2008.—404c.

2. Jomrocpounsiii mporso3 YC nHa 2013. Tomckast obmacts / Ilpriokenne
2.13 2013. CperHeMHOTOJIETHHIE TIOKA3aTETH [0 JIECHBIM TIOYKapaM.

3. V.A. Perminov, T.S. Rein, S.N. Karabtcev, NEM and MFEM Simulation of
Interaction between Time-dependent Waves and Obstacles // 10P Conf. Series. Materials
Science and Engineering 81 (2015) 012099 doi:10.1088/1757-899X/81/1/012099.
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METOINYECKHUE OCOBEHHOCTHU OBYYEHUSA
IHPOI'PAMMUPOBAHUIO, OCHOBAHHBIE HA CO3JAHUH
YYAIIUMUCA TUHAMNYECKUX UT'P

Mamwnun K.A.
Qunuan Cubl’Y 6 2.Jlecocubupcke

Hayunwiii pykosooumens: I[lemposa U. A.

CtpeMuTenbHOE pa3BUTHE HAYYHO-TEXHMUYECKOTO MpOrpecca OKa3bIBaeT
CYILIECTBEHHOE BIIUSHUE Ha pa3linyHble chepbl 4eTOBEUECKOM IeATETbHOCTH B
CBS3M C HWHTCHCHUBHBIM BHEJAPEHHEM HOBBIX, IOCTOSHHO MEHSIOUIUXCS
TEXHOJIOTUH.

B Hacrosimiee BpeMs akKTyaJdbHBIM OCTA€TCS BONPOC M3YyYEHHS OCHOB
nporpamMmupoBanus B By3e. [loaTomy mosiBiisieTcsi HEOOXOIUMOCTh B HOBBIX
(dbopmax mpencTaBiieHUs y4eOHOro marepuaina, ¢ MOMOLIBI0 KOTOPBIX MOKHO
OBICTPO M MHTEPECHO H3y4yaThb A3BIKM [porpamMMupoBaHus. Takum
HaIlpaBJIEHUEM SIBIISIETCS 00yYEHUE MPOrPAMMHUPOBAHHMIO HA OCHOBE CO3/IaHUS
JTUHAMUYECKUX UTP.

Ilens wucciaegoBaHUS COCTOMT B pa3pabOTKEe METOAMKUA OOy4YeHUs
IPOrpaMMHUPOBAHUI0, OCHOBAHHOM Ha CO3JaHUM YYalIUMHCS TUHAMUYECKHX
Urp.

KomnproTepHble UIpbl OTHOCATCS K KJIAcCy MPOTPAMMHBIX CHCTEM
BBICOKOU ciioxkHOCTH. Pa3paboTka wurp TpeOyeT BBICOKOW KBadU(UKAIIH
pa3pabOTYMKOB M 3HAHWM, HE BXOJAIIUX B OOIIYIO MporpamMmy oOydeHus (Wiu
BXOJSINX, HO B HENOCTaTOYHOM oO0beme). Ho s co3maHust mpocThIX
1aTGOpMEpPOB HIIM MPUIOKEHUHN N5l Tesle(OHa HY>KHBI BCETO JIMIIb 0a30BbIE
3HAHMS S3bIKA MPOrPAMMMPOBAHUSA U HAyaJbHbIE MO3HAHUS B MCHOJb30BAHUU
porpamm i pa3padOTKH KOMIBIOTEPHBIX UTD.

PemienneM mnpoOneMbl 3aMHTEPECOBAHHOCTH CTyA€HTa B OOYyYEHHH
POrPAaMMHUPOBAHUIO MOKET MOCTYKUTh OObl4Hasi urpa. Ecnu cTyneHT He
Oyner oOpemeHeH OoJibIIMM O0BEMOM HH(POPMALIMM, HO MpPU 3TOM OyAeT
nojlyyaTb HEOOXOAMMBbIE 3HAHUSA, TO TMpolecc OOydYeHHs CTaHeT OoJiee
npocTbiM. [Ipu 3TOM TOT, KTO penrmi BOCHOIB30BaThCs 00yYaroliei Urpow,
OyZeT MMETh BU3YyaJIbHOE MPEACTABICHHUE O TOM, YTO OH M3y4aeT B JAHHBIM
MOMeHT. Takue 00y4Jaroliye Urpbl MOKHO HaWTH B CBOOOJTHOM JIOCTYIIE B CETU
WHTEPHET, HO OOJBITMHCTBO TaKUX UTP HAXOJATCS HA aHTJIOS3BIYHBIX CaWTax,
YTO HECKOJBKO YCJIOXKHSET Mpolecc OOy4YeHHSs, €CJIM IOJIb30BaTeb II0XO0
3HAKOM C aHTJIMMCKUM $I3bIKOM. B pa3paboTaHHON HaMU UTpPE UCIOJIb3YeTCS
PYCCKOSI3bIYHBIA UHTEP(dENC U HET HEOOXOAUMOCTH B MOCTOSTHHOM JIOCTYIIE K
WHTEpPHETY, 4TO SBJAETCS JOCTOMHCTBaMM JaHHOW wurpel. B xoxe
MPOXOXKJIEHUA KaXJO0r0 HOBOTO YPOBHS KOMIBIOTEPHOHM UIpPhl OynyT
MOJIyYeHbl W 3aKpEIJIEHbl KOHKPETHbIE 3HAHUS MO H3y4aeMOMY paslieny
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qucuuiuinebl - «[IporpammupoBanuey. 1lo OKOHUaHWIO UIPBI MOJIB30BATENb
OyZeT MMETh NPEICTaBIEHHUS O TAKUX 3JIEMEHTAX NPOrpaMMHUPOBAHMS, Kak
CUHTAaKCHC, IIEPEMEHHBIE, TUIIbI TaHHBIX, YCIOBHSI, LIUKJIbI, MACCUBBI U T.[I.

Taxum 00pazoM, MOKHO C YBEPEHHOCTBIO CKa3aTh, YTO TaKOW MOAXOJ, KaK
U3y4E€HHE TPOrpaMMHUpPOBaHUS B UIpoBOM  ¢opMme, SBISIETCS  OYEHb
NepCcHeKTUBHBIM. llociie NpOXOKIEHWs UIpbl MOJB30BATENb HE CTAHET
npo(eCCHOHATIBHBIM MPOTPAaMMHUCTOM, U MHOTHE 3Tallbl MPOrpaMMHUpPOBAHUS
OCTaHYTCS BCE €Il[€ HEU3BECTHBIMM, HO TaKasi UTPa AACT OCHOBBI 3HAHUM B OTOU
00J1aCTH ¥ MOKET MOCTYKUTh XOPOIINM CTapTOM I YTITyOJICHHOTO U3YUCHHUS
IPOrpaMMUPOBaHMUS.

Chnucox I/IH(l)OpMa]_[I/IOHHI)IX HCTOYHHUKOB

1. Urpsl, KOTOpBIE yUaT NPOrpaMMHUPOBAHUIO [ DNEKTPOHHBIN pecypc]. —
Pexxum  nmoctyma:  https://habrahabr.ru/post/273003/ (mara oOpateHus:
14.04.2019)

2. Create GamesEASILY [OnexTpoHHblii pecypc]. — Pexum nocryna:
https://www.scirra.com/ (nata obpamenus: 14.04.2019)

3. Jlenait urpel 6e3 ycwimil [DNeKTpOHHBIN pecypc]. — Pexxum nmocrtymna:
http://www.c2community.ru/ (nata oopamenus: 3.03.2017)

4. 10 urp ans U3y4eHHs MporpaMMUPOBaHUs [DNEKTPOHHBIN pecypc]. —
Pexxum moctyma:  https://geekbrains.ru/posts/10_games(mara oOGpameHus:
14.04.2019)

«Yuacmue 6 «VIII Medcoynapoonoii KoH@epeHyuu  WKOIbHUKOS,
CMYyOeHmos,  acnupanmos, Mojaoovlx  yuenvix  «Pecypcoagppexmusnbie
cucmemvl 8 YNpaesieHuu u KOHmMpoJe. 8327180 6 0yoyuee» Npo8eoeHo npu
noooepacke Kpacnosipckozo kpaesoco ponoa Haykuy
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HNCCJIEJOBAHUE BO3MOKHOCTEM U OINBITA
NCHOJb30BAHUS TEXHOJIOT'U JOIMMOJITHEHHOM
PEAJIBHOCTU JJI N3YUEHUA INCHUIIVINH KYPCA
«ITPOEKTUPOBAHHUE MAIIUMH U MEXAHHU3MOB JIECHOI'O
KOMIIIEKCA»

Cywaxoe C.A.
Qunuan Cubl’Y 6 2.Jlecocubupcke

Hayunwiii pykosooumens. I[lemposa U. A.

OOpa3zoBaHue HE CTOUT Ha MECTE U Pa3BHBAECTCS B HOT'Y cO BpeMeHeM. B
cucteMy oOpa3oBaHUs BHEAPSAIOTCS HOBbIE COBPEMEHHbBIE TEXHOIOIHH, OAHON
U3 KOTOPBIX SIBJISIETCS TEXHOJIOTHSI JOTIOJHEHHOM peanbHOCTH. JlOMoIHEeHHas
peansHOCTh (anri. Augmented reality, AR) - pe3ynbrar BBelIeHUSA B MOJ€
BOCTIPUATHS JTIFOOBIX CEHCOPHBIX JAHHBIX C LIEJBIO JOMOJHEHUS CBEJACHUN 00
OKpPY>KEHHUHU U BU3yaJIU3alui WH(HOPMAIIUH.

AHaM3Upys CUTYyallMIO MO UCIOIb30BaHUI0 AR B 00pa3oBaHUM, CTOUT
OTMETUTh, YTO TPOIECC BHEAPEHHUS NAHHOW TEXHOJOTHUU WIET JOCTATOYHO
MEIJIEHHO. DTO CBSI3aHHO C TE€M, YTO KOHCEpBaTHBHAs HAIpPaBIECHHOCTDH
00pa30BaTeNbHOM CHUCTEMBl M HEBOCIPUUMYHMBOCTH TpEnojaBareiel u
PYKOBOZACTBa YYEOHBIX 3aBEICHUNW K HOBBIM TEXHOJOTUYECKUM UACSIM
TOPMO3AT pa3BUTHE M HCIIOJIB30BAHHE B 00JIaCTH OOpa30BaHUSA TaKOM
MOJIE3HOM U PEBOJIOIMOHHON TEXHOJOTMHM, KOTOpas Moryia Obl IOMOYb
3HAYUTENIbHO YCKOPUTH MPOLIECC BOCHPUSITHUS U MOBBICUTH 3(PPEKTUBHOCTD
oOydeHus. DTo KacaeTcsi OOJBIIMHCTBA BY30B, TaK, HampuMmep, B
obpazoBatenpHoM Tporiecce rmana Cubl'Y B 1. Jlecocubupcke maHHas
TEXHOJIOTHsI HE HCHONb3yeTcs. XOTs TEeXHUYECKash HAIpaBJIEHHOCTbh By3a U
HAJIMYUE TAaKUX HANpPaBIEHUH TMOJTOTOBKU CTYACHTOB, Kak «MamuHbel u
00OpyZOBaHUE JIECHOTO KOMIUIeKca», «MHpopMaTuka W BBIYUCIUTENbHAS
TEXHHKa», TOBOPSAT O TOM, YTO HCIOJIH30BAHUE TEXHOJOTHUH JOMOJHEHHOM
pealbHOCTH Ha JIGKIMOHHBIX H  JIA0OPATOPHBIX 3aHITHAX TO3BOJHT
BOCIIPUHATh M3Yy4aeMbld MpEeAMET Ty0xke, MOBBICUT 3(P(EKTUBHOCTH €ro
U3YYCHUS.

[lenp uwccrnenoBanus: MPOAHATU3UPOBATH BO3ZMOXKHOCTH HCITOJIb30BAaHUS
TEXHOJIOTWIA JOTIOJTHEHHON PeaTbHOCTH IJIsi W3YYCHHUS TUCIUIUIMH Kypca
«IIpoexTupoBaHUE MAIINH U MEXAHU3MOB JIECHOTO KOMITJIEKCA.

OOBEeKTOM HCCIEOBaHUs SBISIOTCA pa3BUBaOIIMecs TexHonoruu AR,
UMEIOINE TIOTEHITMAT TPUMEHEHUS [UIsl HM3YyYeHHs] JUCHUILIMH Kypca
«IIpoexTupoBaHUE MAIINH U MEXAHU3MOB JIECHOTO KOMITJIEKCA.

[Ipenmer wuccienoBaHUs: BO3MOXKHOCTH TIPUMEHEHHUS TEXHOJIOTHM
JOTIONTHEHHOM  pealnbHOCTH I UW3YYCeHHA  JUCHUIUIMH  Kypca
«[IpoexTrpoBaHNE MAITUH U MEXAaHU3MOB JIECHOTO KOMITJIEKCA.

[IpumMeHeHue JOMOJHEHHOW peasbHOCTH B O0Opa30BaHUM MO3BOJSIET
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CTYACHTaM YIIPABJIATh TPEXMEPHBIMU OOBEKTaMH, pacCMaTpUBaThb HX C
pPa3IUYHBIX CTOPOH, U3MEHATH MACIITA0, YTO SIBISETCS OOJIBIIMM HUMITYJIBCOM
K Pa3BUTHUIO MPOCTPAHCTBEHHOTO MBINIJICHUS, TAKXKE MO3BOJISIET YTIyOJIEeHHO
u3ydyaTh NPEIMEThl, K KOTOPHIM MpUMEHHMMa TexHojorus AR, 4TO sSBHO
MOBBIIIAET YpPOBEHb IMO3HAHMA. 3a CYET TOro, 4YTO BH3yaJlbHas WIHU
aynuanbHas MHQPOpMalMs MOAAETCS CUHXPOHHO C TEM, YTO MPOUCXOIHUT B
peaIbHOCTH, CO3/IA€TCsl MOJIHOE MOTPYKEHUE B UH(DOPMAIIMOHHYIO CUTYAIHIO
U aKTUBM3UpyeTcs ee Bochpusthe. [IIochl paclupeHHOW peallbHOCTH
3aKJII0YAKOTCd B TOM, YTO CTYA€HTaM MPEJOCTABISIETCS BO3MOXKHOCTD
UCCJICTIOBaHMSI M B3aUMOJICUCTBUS C PA3IMUYHBIMU OOBbEKTaMH, JaKe C TAKUMU
00BEKTaMH, KOTOpPHIE OYEHb CIOKHO HAWTH Wid mpuodpectu. Takxe oHa
MO3BOJISIET MPOBOJUTH XUMUYECKUE OMBITHl PA3IMYHOTO YPOBHS CIIOKHOCTH,
0e3 ormaceHus NOCAEACTBUN ITUX OIBITOB.

[ToMmuMO BBIIENEPEUNCIECHHBIX IUIIOCOB, JOMOJIHEHHAs pPeaJbHOCTb
UMEET €llle U MaTepuaIbHbIC IUTFOCHI, @ UMEHHO: 0OJIbIIE HET HEOOXOIMMOCTH
MPOU3BOJINTh W MCIOJIB30BAaTh pPA3JIMUHbIC IUIAKaThl, CTEHHBI, JIOCKH,
pas3iuyHbIe TOCOOMS, TaKK€ MHOTOKPATHO COKpATATCS 3aTpaThl Ha I€4YaTh
yueOHuKOB. [lns momyueHus d@dexra  JTONOJHEHHOHM  peanbHOCTH
HEOOXOJUMBI BCEro JIMIIb: JIBYMEPHBIH MapKep, C KOTOporo Oyzder
CUMTBHIBATHCSI HH(POPMAILIUS; KaMepa - C IIOMOIIbIO JAHHOTO YCTPOMCTBa OyIeT
MPOUCXOIUTHh CUMTHIBAHKE MH(GOPMAIINK; U dKPaH WM AUCIUICH, HA KOTOPBII
Oyner BbIBoAUThCS uUHPopmarus. Ceilyac OMOJHEHHAs PEATbHOCTD
NPUCYTCTBYET MPAKTUYECKH HAa BCEX YCTPOWCTBaX, OT CMapTPOHOB [0
KOMITBIOTEPOB CO BCTPOCHHBIMU KaMepamu. [1oaToMy ¢ yueTomM JOCTYIHOCTH
raJpKeToB MPAKTUYECKH JIsi BCEX CJOEB HACEJICHHMS] TEXHUYECKHH BOMpPOC
ucrnosb3oBaHusi AR B 00pa3oBaHMM yNHPAETCs TOJIBKO B BEIOOP U BHEIPEHUE
KOHKPETHOH, yHU(PUUUPOBAHHOM T1IaTQopMbl, Ha KOTOpol  OyaeT
OCYILIECTBIISITBCS  BeChb Ipouecc obOpazoBaHusa. Pabora mnpuinoxeHun
JOTIOJTHEHHOM PEaNbHOCTH KAXKETCA JOCTATOYHO IMPOCTOM — €CTh METKa, Ha
HEe HaKJIAJbIBACTCS BUPTYAJIbHBINA CJIOW, OH pACIO3HAETCS CMapTPOHOM,
OJIHAKO TIOJ BCEM ITHM JICKHUT 4yTh OoJiee CIOXKHBIN Tporecc. CmapThoH ¢
MOMOIIBI0O KaMEpPbl U BCTPOEHHBIX JATYUKOB — TMPOCKOINA, aKCEIepOMETpa,
xoMmmaca, GPS yepe3 cnenuanbHOE MPUIIOKEHUE HENPEPHIBHO AHAIU3UPYET
OKpYy’Karolllee MPOCTPAHCTBO, TMOJy4YaeT HW300paKeHWe U JaHHbIe MJis
00paboTKH (O MOJIOKEHUH B MPOCTPAHCTBE, KOOPJMHATAX), KOTOPbIE 3aTeM
UACHTUGUIMPYET. ANTOPUTMBI PACIIO3HABAHUSL OMPENEISIOT, YTO YeJIOBEK
BUJIUT Tiepea COOOW, TIe OH HaxXOAUTCS — Il 3TOr0 HCIMOJIb3YeTCs
KOMITBIOTEPHOE 3pEHUE, MOUCK IO H300paXeHUsIM B CeTH, 0a3bl JaHHBIX
o0bekTOB. 3ateM AR-mpunoxkeHue OLEHUBAET, MOXHO JIA [JIi 3TOrO
peanbHOro O00BEKTa BBIBECTH BHUPTYaJbHBIM cioi. J[ns ympoiueHus
MNpOIEAYpPhl PACHO3HABAHUS MNPUAYMAHO MHOXECTBO BapHaHTOB METOK,
KOTOpbIE B TMPOCTOM HCIIOJIHEHWH BBITIISAIAT KaKk HabOp TeOMETPUUYECKHUX
buryp depuo-6enoro npeta (ot xe QR-kom). bonee crmoxxHble alropuTMbI
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YMEIOT aHajau3upoBath ¢ororpaduu, MNpUHUMAs HUX 32 YHHUKAIbHYIO
COBOKYIHOCTb TOYEK.

[lepen co3ganuem 0000 MPOAYKTA, HEOOXOAMMO OIPEACIUTHCS, C
KaKUM TPOrpaMMHBIM OOECIEYeHHEM MPeNCTOUT padorath. I[loaTomy
paccMOTpUM, IIPU MMOMOIIY KaKUX PECYPCOB BO3MOKHO CO3/1aTh MPUIIOKECHUE
C UCITOJIb30BAaHUEM TEXHOJIOTUU JOTIOJIHEHHOW pPEaIbHOCTH.

Vuforia - 310 mnardpopma AONOTHEHHOW pEaTbHOCTH W HHCTPYMEHTOB
pa3paboTurka MPOrpaMMHOr0 00€CTeUeHHUs JOMOJHEHHOW pPEabHOCTH IS
MOOUITBHBIX YCTPOMCTB. [Tnardopma UCIIOJIb3YET TE€XHOJIOTHH
KOMITBIOTEPHOI'O 3PEHHUSI, & TAKXKE OTCIICKUBAHMS IUIOCKUX H300paKEHUU U
POCTHIX OOBEMHBIX PEAbHBIX 00BEKTOB.

B03MOXHOCTh perucrpauuu H300paXeHUil MO3BOJSET pa3padOTUYUKaAM
pacmoiaraTe U opueHTHpoBaTh 3D-Mozenu, B CBA3KE C pealbHBIMH 00pa3amMu
IpU MPOCMOTPE Yepe3 Kamepbl. BupTyanbHbI OOBEKT OpPUEHTHUPYETCS Ha
peanibHOM 00pa3e Tak, YTOObl TOUKa 3pEeHUs] Ha0JII01aTeNsl OTHOCUIIACh K HUM
OJIMHAKOBBIM 00pa30oM JIJIsl JOCTHXKEHUS TJIABHOTO 3P (PEeKTa — OIIYIIECHHUS.

JlanHOE TpWIOKEHUE MoAAepkKUBaeT paszauynele 2D u 3D  Tumsl
MUIIEHEW, BKJIOYas Oe3MapKepHble H300pakeHUs, TPEXMEpPHBbIE MUIICHH.
JlononHuTenbHbIE  (PYHKIMM  BKJIIOYAIOT  OOHApy)XeHHe Iperpag c
UCIIOJIb30BAHUEM  BHUPTYaJbHBIX KHONOK, JCTEKTUPOBaHWE LEIed U
BO3MOXKHOCTh ~ CO37]aBaTh U PEKOH(QUIYpHUpOBaTh LEIM B  paMKax
camomoupumpytomeroca koaa. IIpunoxkeHus: JOMOTHEHHOW pPEalbHOCTH,
CO3JaHHbIE Ha €€ aTPpopMe, COBMECTUMBI C IIUPOKUM CIIEKTPOM YCTPOICTB,
Birodast cucteMbl 10S, cmaptdonsr, Android ¢ Bepcun 2.2 W TUIAHIICTHI.
3dsMax — monmHOPYHKIMOHATBHAS TPOPECCHOHALHAS —IMPOrPAMMHAs
cuctema Jiyisi paboTel ¢ TpEXMepHOUl rpadukoil. PaboTaer B onepanroHHbBIX
cuctemax MicrosoftWindows u Windows NT (32 u 64 OutHbix). BecHoii
2008 rona BeINyIlleHa OJAMHHAAIATAS BEPCUS 3TOr0 MPOIYKTA MO Ha3BaHUEM
«3dsMax 2009». B pesynbrare cBoero pazputusi 3dsMax cran oTpacieBbIM
CTaHJIapTOM M 00JIaCTh €ro MPUMEHEHUs] OrpOMHa U MHOTorpaHHa. B camom
Jiene, 3Ta IporpaMma TPEXMEPHOTO MOJEIMPOBAaHHS M aHWMAllMM Hallla
CBOMX MHOI'OYMCJIEHHBIX IOJb30BATENEH IO BCEMY MUPY OT JOMAIIHEro
HOBMYKAa [0 TMpodeccuoHasia KUHOMHAYCTpuuU. B pesynprate paboThI
IIPOrpaMMbl CO3HAKOTCS CTATHYECKHUE CLEHBI, COCTOSIIUE W3 OMPEIEIEHHOIO
Ha0opa TeOMETPUYECKHX OOBEKTOB (IJIOCKUX U OOBEMHBIX), KOTOpbIE
ABJIAIOTCS. TPEXMEPHBIMH, TO €CThb OINUCBHIBAIOTCS TPEMSI KOOpPJIMHATAMHU.
YHOpoueHHo 3T KOOPAMHATHI MOYKHO Ha3BaTh JJIMHOW, INMPUHOM U BBICOTOU.
YerBeproe H3MEpEHHE — BpPEMsl MPHUCYTCTBYET TOJIBKO B JUHAMUYECKHX
CIEHAaX WM CLEHAaX, MWCIOJb3YIOIUX aHUMaluio (WM  OXKUBIICHUE).
Haubonee xapakTepHblii TpUMeEp CTAaTUYECKOM CIIEHBI — TpeXMepHasi MOJIEIb
ApXUTEKTYPHOTO OOBEKTa, JUHAMUYECKAas — JEMOHCTpamusi paboThI
aBTOMOOMJIBHOTO JABHratess. MacmraOupyeMocTb U MOJIYJIbHas CTPYKTypa
nakeTa MO3BOJISIET MOJYYUTh KOHEUHBIM pe3ysbTaT OyKBaJIbHO 32 HECKOJIBKO
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gacoB  paOOTBhl  MOJB30BaTeNd, TOJBKO HayuHaromero cBoé 3D-
camoobOpazoBanue. [Ipodeccronany e NpeAoCTaBICHbl HEOTPAHUYCHHBIC
CpellCTBa ISl TBOPUECKOIrO MOMCKA U COBEPIICHCTBOBaHUA. MoienupoBaHue
3dsMax  pacmonaraer — OOIIMPHBIMH  CpPEACTBAMH 1O  CO3JIaHUIO
pa3HOOOpa3HbIX MO (opMe U CIONKHOCTH TPEXMEPHBIX KOMIBIOTEPHBIX
MoJieNiel, peajbHbIX WX (PAaHTACTUUYECKUX OOBEKTOB OKPYXKAIOIIEr0 MUpa C
UCIIOJIb30BAaHUEM DPa3HOOOPA3HbIX TEXHUK M MEXaHU3MOB, BKIIOYAIOIIUX
CJIeIyIOUIMe: MOJIMIOHAIBHOE MOJIETMPOBAHUE; MOJIETMPOBAHME Ha OCHOBE
HEOJTHOPOJHBIX palMOHAIBHBIX B-crmaitHOB; MoaenupoBaHHWE Ha OCHOBE
IOpLMM  MOBEpXHOCTEW be3be; MoaenupoBaHMEe C  HCHOJb30BAHUEM
BCTPOCHHBIX OHOJMOTEK CTaHAAPTHBIX IMapaMETPUUYECKMX OOBEKTOB U
MoaudukaropoB. Unity - 3TO UIpOBOM JIBHIKOK, MO3BOJISIOIIMN CO3/1aBaTh
UTPBI TOJ] OONBIMMHCTBO MOMYJSAPHBIX TutatrGopM. C TOMOIIBIO JaHHOTO
JIBUKKA Ppa3padaThiBAlOTCS UIPHI, 3allyCKAIOUIUECs Ha TMEPCOHAIBHBIX
KoMIbtoTepax (padoraromux noa Windows, MacOS, Linux), Ha cmapTdoHax
u mianmerax (10S, Android, WindowsPhone), Ha urpoBbsix koHcomsx (PS,
Xbox, Wii). DTtoT uWrpoBod JBI)KOK KpalHE TMOMYyJSApEeH Cpeau
pazpabotrunkoB. Ha naBuxke Unity paspabaThiBaeTcsi IPOCTO OTPOMHOE
KOJIMYECTBO UTP MO MOOUJIbHBIE TUIAT(HOPMBI.

Home Pricing Downloads Library Develop Support

Licensa Manager Target Manager

Target Manager

Use the Target Manager to create and manage databases and targets.

Add Database

Database Type Targets Date Modified

Detai Device 1 May 06, 2018 00:40

Pucynok 1. baza naHHBIX MapKepoB

Jlnst peanuszanuu  HaIIEro TPWIOKEHHS OBUIM HCIOJIB30BaHbl TAaKUE
nporpamMmbl Kak: Vuforia — ¢ moMoIipo 1aHHOM iatGopmel co3naeTcs 6asza
JTAHHBIX MapKepOB, KOTOPYIO B JalIbHEHMIIEM MOXHO HOAKIOYUTH K Unity;
Unity — mpuiokeHre, HpH MOMOIIM KOTOPOro IMPOHMCXOIUT OO0BbEIHHEHUE
MapKepPOB Y TPEXMEPHBIX AeTaleh. TakKe Npu MOMOIIM JAaHHOU IPOTpaMMbl
MPOU3BOJUTCS BU3yanm3anusi npuioxkenus «ARMehanik». Mapkepsl Obutn
co3nanbl ipu nomortnu tiatdopmel Vuforia. Ho mepen Tem kak co3naBaTh
MapKepbl OblIa co3aaHa 6a3a nanubix «Detaily (puc. 1).

JloGaBiieHre METKH TPOUCXOIUT Tipu oMot kHonku «AddTargety. [Tpu
HA)XaTUM KHOTIKK OTKPOETCSI OKHO, B KOTOPOM HEOOXOJIMMO yKa3aTh MyTh K
KapTUHKE, KOTOpasi OyJIeT SABJIATHCS MapKEPOM, UMl MapKepa U ITUPHUHY [1eTTU

(puc. 2).
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Add Target

Type:

Single Image Cuboid Cylinder 3D Object

hoose File Browse.

Jpg or .png (max file 2mb)
Width:

Enter the width of your target in scene units. The size of the target should be on the
same scale as your augmented virtual content. Vuforia uses meters as the default unit
scale. The target's height will be calculated when you upload your image.

Name:

Name must be unique to a database. When a target is detected in your application, this
will be reported in the API.

Cancel Add

Pucynok 2. [Iponecc 1ob6aBneHust METKH

[Tocne ngoOaBieHUss METKHM OHa oOToOpaxkaercss B 0a3ze NaHHbIX. OyeHb
BAXKHBIM KpUTEpHEM [JIsi Mapkepa sBisieTcs mnosie Rating. JlanHoe mose
0TOOpa)kaeT KauecTBO CO3JaHHOW METKH, Ye€M OHO BBIINIE, TEM TPOIIE
YCTPOMCTBY pacmo3Hath ee (puc. 3).

Detail -
Type: Device

Targets ()

Add Target Download Database (Al
Target Name Type Rating Status v Date Modified
Single Image Active May 21, 2018 14:34

Pucynox 3. OtobpakeHne MapkepoB B 0aze

Coznanre 00BEKTOB MTPOU3BOAMIIACH TIPH TTOMOIIM Tpuitoxkenust 3dsMax.
OcHOBHBIM  (DaKTOpPOM  TIPU  HUCIOJB30BAHUU  PEIAKTOpa  SIBIISAETCS
BO3MOXKHOCTh AKCIIOPTHPOBaTh nerainb B Unity. Unity mognepxuBaer .FBX,
.dae (Collada), .3DS; .dxf u .obj daitnsr.

Pucynoxk 4. [Toctpoenue 3D moaenu B 3dsMax

[Ipu co3ganuu OOBEKTOB HCIOJB30BATUCH CIICAYIOIIME WHCTPYMEHTHI:
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KapaHJaIl, JacTHK, OKPYKHOCTh, TPSIMOYTOJIbHUK, MACIIITa0, TUHEHKA, TYTH,
BJIaBUTh — BBITSHYTh, BpPAIlICHHE W MaHopama. J[aHHBIX WHCTPYMEHTOB OBLIO
JIOCTATOYHO JIJISl CO3/IaHMsI BCexX AeTanei (puc. 4).

C nomomibto Unity Bce 00bEKTHI ObUTM CTPYKTYPUPOBAHBI B OJHO LIETIOE
npuwioxkeHue. Takke s UEJOCTHOCTU MPUIOKEHUsT Obuio pa3paboTaHo
MEHIO g oO0beAuHEeHUs (yHKIMOHAna mporpamMmbel. B camom Hauane
MpOoeKTa Ha clieHy paszMemarorcs o0bekThl AR Camera, koTopasi mo3BoJisieT
UMUTHUPOBATh KaMepy MOOWJIbHOrO ycTpoicTBa, u ImageTarget — aTo cama
MeTKa (puc.5).

File Edit Assets GameObject Component Window Help

Pucynok 5. Pazmenienne mapkepa Ha cueny Unity

[Tocne pa3memenus Mapkepa, Oblila UIMIIOPTUPOBAHA TPEXMEPHAS JETaNb
U pa3MellieHa HEMOCPEACTBEHHO Ha MeTKe (puc. 6).

File Edit Assets GameObject Component Window Help

¥ ImageTarget
» Noaumbnuk
Directional Light

Pucynok 6. Pazmemienue 3d oobekTa Ha cueny Unity

[Tocne nobGaBieHus Bcex AeTajel MPUIOKEHUE ObLIO OTKOMITMJIUPOBAHO
JUIsi MOOWJIBHBIX YCTpOWCTB. BcenencTtBue TecTUpOBaHUS TPUIOKEHUS Ha
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cmaptpoHe OBUIO  TMPHUHATO  pelIieHue  pa3padoTaTb  BO3MOXKHOCTH
MIPOCMATPUBATh JIETATM BHE 3aBUCUMOCTH OT Kamepbl. JTO CBS3aHO C TEM,
4TO TPH MPOCMOTPE OOBEKTOB mpu momorm AR kamepsl ofHA W3 CTOPOH
JieTasieil Bceria HeBUIUMa, YTO MOXKET HEKOPPEKTHO MOBJIHMSTh HA PUCOBAHHE
neTanu cryneHToM. [losTomy B puiokeHue J00aBICH OTIACIBHBIN pa3zel, B
KOTOPOM CTYJIGHT MOKET pacCMaTpHBaTh JIETalbh CO BCEX CTOPOH, a TaKXKe
HU3MEHATHh MaciTadb o0ObekTa (puc. 7).

Pucynok 7. Ilpumep paOoThl MPUIIOKEHUS HA CMAPTPOHE

Takum 006pazom, HaBoIg KaMepy cMapT(hoHa HAa OOBEKT, yHallluiicsl BUAUT
3D-mMonenb, KOTOPYHO €My Tpeajaraetcsi MOCTPOWTh. TakoW TMOAXOa K
pPEIICHUIO  TPaKTUYEeCKUX  3a7ad  [MOMOXET  yYalluMCs  pPa3BUThH
IPOCTPAHCTBEHHOE MbIIIIeHHE. boree Toro, Ha YepTeke MpeAcTaBiIeHb 2-3
BUJIA: CTIepequ, CBepXy u/miu cOoky. [loaromy, uepes paspaboTaHHOE HaMU
MPWIOKEHUE, HaBelI KaMepy Ha METKY CBEpXY, YYAIIUWUCS YBUIUT MOJIEIh
0o0BeKTa CBEPXY, TO K€ CaMOe U C IPYTMMH €€ BUIaMHU.

Ho, ananusupysi COBpeMEHHYIO0 CUTYallMIO C BHEIPEHHEM JOIMOJHEHHOM
PEAbHOCTH B POCCHMCKYIO CHUCTEMY OOpa3oBaHMs, CTOUT OTMETHUTb, UTO
celyac, K COXAJICHHWIO, HET YETKOTO ABWKEHHUS B DTOM HAIpaBICHUU H
KOHKPETHBIX MPOTpaMM, MO3BOJISIONMIUX BHEIPATH AR-TexHOI0TMN HA MecTax
00yueHus.

Kak yxe ObUIO YINOMSHYTO, KOHCEpBATHBHAs HAIpPaBIEHHOCTH
00pa3oBaTeNbHON CUCTEMbI, M HEBOCIPUUMYMBOCTH IpernojaBarenel K
HOBBIM TEXHOJIOTMYECKUM HACSIM TOPMO3AT PAa3BUTHE M HCIOJIB30BaHUE B
ob0sacTu 00pa3oBaHUsl TAaKOW TMOJE3HOM W PEBOIIOLIMOHHOM TEXHOJOTHUH,
KOTOpasi Morjia Obl MOMOYb 3HAYUTEIFHO YCKOPHUTH MPOLIECC BOCIPHUATHS U
MOBBICUTH 2PHEKTUBHOCTH OOydeHus. TeM He MeHee, MHOTHE CIICITUAIICTHI B
ob6sactT HHPOPMAIIMOHHBIX TEXHOJIOTUH CXOASITCS BO MHEHHUH, 4TO OymyIiee
JIOTIOTHEHHOW pEeaTbHOCTH B PA3IMYHBIX OOJACTSAX HAIIEH >KU3HU UMEET
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JIOBOJIGHO PaayKHBIC MEPCIEKTHBBI, a AR-TeXHOIOTHN B 00pa30BaHUU PAHO
WU TIO3/THO BBIBEIYT HAIly CHUCTEMY OOpa30BaHHUs Ha KaYE€CTBEHHO HOBBIM
YPOBEHb.
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nooodepaicke Kpacnosapckozo kpaesozo ¢ponoa Hayku»

151



Hay‘-IHOG n3gaHue

PECYPCOJ3®DEKTUBHbLIE CACTEMbDI
B YNPABJIEHUA U KOHTPOIJIE:
B3rM«AQ B bYOAYLWIEE

COOpHUK Hay4HbIX TPyaOB
VIl MexgyHapogHOW KOHdhepeHLnm
LLUKOSTbHMKOB, CTYAEHTOB, acnMpaHTOB, MOMOAbIX
YYEHbIX

N3pnaHo B aBTOPCKOW pedaKkuum

KomnbtoTepHaa Bepctka U.C. JlobaHosa

3apeructpupoBaHo B U3patenbctBe TIY
Pa3melleHo Ha kKopnopaTuBHom nopTane TIY
B NMOSIHOM COOTBETCTBUU C KAYECTBOM
npeaocTaBfieHHOro opuruHan-makeTa

N3naTenbCcTBO
11

TOMCKWIA NOJUTEXHUYECKUIA YHUBEPCUTET

152



