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COEP)XAHUE

Pa3paboTKH yJE€HBIX H CIIELITHAAHCTOB

I'ocynapcTBeHHass cucteMa CTaHAAPTHU3ALNU
Pecryonmmku  benmapycs m MeXayHapomaHbIe
OpraHW3alliil 110 CTaHAapTU3alluU, B Jed-
TENBHOCTH KOTOPBIX MPHHUMAET ydacThe
Pecnybnuka. Kouypko-Cmanucnaguux FO.B.,
L0100 O.U., Camtork UB..........c.cccooeeeeeeeeeeeeaeeeennn. 2

BHuenpenue u (pyHKIMOHMPOBAHHE CHUCTEMBbI
MEHEIKMEHTa KauecTBa B COOTBETCTBUH C
tpedoBanusim CTh ISO 9001-2015 na OAO
«HIIO Uentp». Anopeesa H.A., bapanos A.A.,
Kopsyn A.E., Kynewos H.M., Iloozopuwiti I'B......... 4

Teopusi uncen B pa3BUTHU MAaIIHHOCTPOH-
TENBHOTO KoMITIeKca PecryOmuku bemapych.
Ipyoanos B.A., Qunudosuu E.H., beroxsoc-
OB T Ui 7

Hacochel mectepeHHBIE peryaupyemMble TH-
JIPaBIMYECKUX TPUBOIOB OOOPYIOBaHUS HH-
JKeHEepHBIX MaruH. Komiaobaii A.A., Komio-
OQU A Ao 10

«MexoTpaciieBoil 3agadHUK» — HHCTPYMEHT
pa3BUTHS WHHOBAIIMOHHO-TEXHOJIOTHYECKON
KOOTIepAINX MPENNPUATHI U YHUBEPCUTETOB.
Anexcees 0.1, J[yoxo H.A., Botimewonox M.A....... 15
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IF'OCYOAPCTBEHHAS CHUCTEMA
CTAHIOAPTHU3AILIMH PECIIYBAHKH BEAAPYCH

Kouypko-Cmanucnaeuux FO.B., I'onoo O.HU., Canwk U.B.

Annapam HAH Benapycu
Muncxk, Pecnybnuxa benapyco

dopma yuacTus cyObekTa B paboTax Mo craHuap-
TH3ALUHU C YYETOM reorpa(uueckux, NOMUTHYECKIX
1 DKOHOMMYECKHX AaCIEKTOB OMNPEAEISET ypOBEHb
cranaaptuzanuu (puc. 1).

CoBpeMeHHbIE TEMITbI TEXHMYECKOTO Pa3BUTHUS
u Jnubepanu3anus MeKIyHapoIHOH TOProBiu ooe-
CIIEYMBAIOT BO3MOXKHOCTH JJISI Pa3BUTHS MEXIyHa-
POIHOIO COTPYAHUYECTBA HA OCHOBE IPHUMEHEHUS
MEXIYHApPOAHBIX CTAHAAPTOB. B 3TOH CBA3U MEXKIY-
HapoAHasl CTAaHAAPTU3aLUs — 3TO CTaHIapTU3aLus,
OTKpBITast s BCEX CTPaH.

Baxneiimeil 0COOCHHOCTBIO Pa3BUTHUS COTPY-
HUYECTBA CTPaH B OONACTH CTaHIApTH3ALUM B MO-
ClIeZIHEE BpEMs SIBISIETCS KOJIMYECTBEHHBIH, CTPYK-

4
/[ S\
Puc. 1. ¥Ypoenu cmanoapmuzayuu:
1 - mesicoynapoonas (1SO, IEC)
2 - pecuonanvras (EN, TOCT)
3 - nayuonanvuas (CTh, 'OCT P, /ICTY, DIN)

4 - ompacnesas (OCT, P/ Pb)
5 - emanoapmut opeanusayuii (TY Pb, TO Pb, CTII)

TYPHBIHA ¥ (PyHKLIMOHAJIBHBIN POCT MEXyHapOAHBIX
opranmzauuii. Ha cerognsimnuii nens B Mupe Oonee
400 opranuzanuii, B TOM WM MHOM Mepe 3aHMMaro-
LIUXCS BOIPOCAMHU CTaHJapTH3AIHH.

MexayHaposiHasi OpraHu3anus [0 CTaHjap-
tuzaiuu  (MCO) [International Organization for
Standardization (ISO)] Obuta co3mana Mo PEIICHHUIO
OOH B oxts6pe 1946 roma (puc. 2). Ee niensio sB-
JISIETCSl COnIEICTBUE PAa3BUTUIO CTAHAAPTU3ALUU B
MHPOBOM MacmiTade st 0OJerIeHHsT MEXKTyHapOI-
HOT'O TOBapOOOMEHA U B3aMOIIOMOLIIH, a TAK K€ JJIsI
pacLIMpeHusi COTpYIHUYECTBA B 00JIaCTH UHTEJIICK-
TyaJIbHOM, HAYYHOU, TEXHUUECKON U SKOHOMUYECKOI
JEATEIBHOCTH.

HUCO paszpabaTbiBaeT cTaHIapThl 10 BCEM Ha-
MpaBICHUSM KpPOME  JJIEKTPOTEXHUKH, pajuo-
JNEKTPOHUKH W CBS3M, KOTOPBIMH 3aHUMAETCs
MesxayHapoaHasi 3JIeKTPOTEeXHHUYECKas KOMHCCHS
(M3K) [International Electrotechnical Commission
(IEQC)]. Ee uenb — coneiicTBrE MEXITyHAPOIHOMY CO-
TPYAHUYECTBY B PELICHUHM BOIIPOCOB CTaHIapTH3a-
MY ¥ CMEKHBIX C HEH Mpo0JIeM B 001aCTH 3JIEKTPO-
TEXHUKH U PAJHOICKTPOHHKH.

PecniyOnuka benapych sBisieTCsl KOMUTET-uIie-
HoM MCO u MOK ¢ 1993 u 1994 roma coorBer-
CTBEHHO.

Kpome Toro, cymecrtByer EBpomeiickas 3ko-
Homuueckas komuccuss (EDK) OOH (kxomuter mo
BHYTpPEHHEMY TpPAHCIIOPTY), KOTOpasi yCTaHaBIIMBa-
et IIpaBuna EDK OOH, conepxarme TpeOoBaHM
K MEXaHM3MPOBAaHHBIM TPAHCIIOPTHBIM CpENCTBAM
1 JOpOXXHOMY jaBmkeHnto. B 1995 rony pecmyomm-
Ka [IPUCOEANHUIIACH K TIPaBUJIaM, B COOTBETCTBUU C

| ((I/IH)KBHBP-MEXH.HPIK»
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KOTOPBIMH MIPOBOAMUTCS OMOJIOTAIUS TPAHCIIOPTHBIX
cpenctB. Omornoranueii (omoOpeHHeM) Ha3bIBaeT-
Csl TIOATBEPKACHHUE COOTBETCTBHS YCTAHOBICHHBIM
TIPaBUJIAM.

OpnHIM 13 BOKHEHIITNX HApaBICHUH B paboTe 1Mo
MEXIYHAPOJHOM M pEerHOHANIbHOM CTaHAAPTU3AILIMHU
B HACTOALIEE BPEMs SIBIAETCS MPOBEICHNUE COITIACO-
BaHHOW NOJINTHKU B 00JACTH CTaHAAPTU3ALNHU, Me-
Tposioruu u ceptudukannu B pamkax ComapyxecTBa
HeszaBucumbix ['ocynapcts (CHI).

Toccranmapr PecnyOnmuxu  Benapych, cormac-
HO TPUHATOMY 3aKOHOJIATENbCTBY, HAJENIEH MPaBOM
YCTaHOBJIEHUsI B craHgaprax locynapcTBeHHOR
cucrtemsl cra”gaptuzaumu PecrnyOnukn benapych
(I'CC) obmmx, emHBIX OpraHU3alMOHHO-TEXHUYE-
CKHX TIPaBHJI IPOBEJICHUS BCEX BUIOB paboT O CTaH-
JMApTU3alui B JTIOOBIX cepax OesITeTbHOCTH W Ha
BCEX YPOBHSIX yIPaBJIEHHUS, a Taroke (GOpM U METOIOB
B3aMMOJICUCTBHSI TIPH ATOM CyOBEKTOB XO3SHCTBOBA-
HUSL JPYT € IPYTOM U TOCYIapCTBEHHBIMU OpraHaMu.
310 mpaBo [occranmapr peanu3oBal, IPUHSIB KOM-
IJIEKC OCHOBomnonararomux cranaapros ['CC:

ComnacHO NPHUHATOMY KOMIUIEKCY CTaHIapTOB,
00BEKTaMH TOCYIapCTBEHHOW CTaHAAPTU3AIMHU SIB-
JSTIOTCSL:

Puc. 2. Cmpykmypa UCO:
1 — I'enepanvuasn accambnes;
2 —cosem UCO;
3 — mexuuueckoe od1opo (IIJIAKO);
a maxace KOMUMentvl:
4 — o U3yYEHUIO HAYYHBIX NPUHYUNOG CHAHOAPMU3AYUU
(CTAKO),
5 — no oyenxe coomsemcmeus (KACKO),

6 — no Hayuno-mexnuueckou ungopmayuu (MHDOKO),
7 — N0 OKA3aHUI0 NOMOWU PA3GUSAIOWUMCSL CIPAHAM
(AEBKO),

8 — no 3awume unmepecos nompedbumeineu
(KOIIOJIKO),

9 - no cmanoapmmuuvim oopazyam (PEMKO);

10 — ucnonkom;

11 — yenmpaneHulii cekpemapuam;

12 — mexHuyecxkue Komumemsi,

13 — nooxomumemut;

14 — pabouue epynnoi

1 OpraHuzallMOHHO-METOAMYECKHE U oOmIe-
TEXHMYECKHE HOPMBI M TpeOOBaHUs BKIIOYAIOIINE:
KIACCU(PHKAMIO U KOIUPOBAaHHE TEXHUKO-IKOHO-
MHUYECKOW M COLMaILHON MH(OpMAaIUK; TEPMUHBI 1
C/IMHBIA TEXHUYCCKUH S3bIK; 00s3aTe/bHbIC TPEOO-
BaHUA K IIPOLYKIIUH.

2 IlpopyKuusi IIMPOKOIO MEXOTPAcIEBOro IpHu-
MEHEHHS.

3 OOBEKTHI TOCYIapCTBEHHBIX HAyYHO-TEXHUYE-
CKHX U COLIMAJIBHBIX ITPOrpaMM.

OObekTaMH OTPAciIeBOM CTAaHIAPTH3ALUH MOTYT
OBITH OpPraHM3alMOHHO-METOJMYECKHE M OOIIeTeX-
HUYECKHE HOPMBI U MpaBUJA, XapaKTepHbIE U HC-
10JIb3yEMBbIE TOJIBKO B IAHHON OTPACIIH.

OObeKTaMM CTaHAAPTU3ALMU B OpraHU3aIHIX
SABIIAIOTCA:

1 Jletanu u cOOpOUYHBIC €AMHHUIIBI, TPHUMCHIICMBIC
TOJIBKO B HaHHOﬁ OopraHu3aliui 1 ABJIAIOIIHUECA CO-
CTaBHBIMH YaCTSIMU M3TOTOBIISIEMOH NMPORLYKIIUH.

2 VYcnyru, okasblBaeéMble BHYTPH OpraHU3AINU.

3 Hopwmbl u mpaBmia B 001acTH OpraHU3aIlUU
MIPOU3BOJCTBA, B TOM YHCJIE YIIPABICHUS KaueCTBOM
MPOAYKIUH.

CranpapTel, ¢ OJHOH CTOPOHBI, YCTAHABIUBAIOT
oOsi3aresbHBIC TPeOOBaHUS O OE30MACHOCTH, CO-

((I/IH)KEHBP-MQX&HI/IK»




PA3SPABOTKH YYEHBIX U CIIEIITHAAHCTOB |

BMECTUMOCTH M B3aHMO3aMEHSIEMOCTH, a C JPYroi
CTOpPOHBI - JIAIOT PEKOMEHALUK IO MOTPEOUTEIh-
CKUM II0Ka3aTessiM MPOAYKIMH, HalpaBlICHHbIC Ha
MOBBIIICHUE €€ KaYeCTBa U SKOHOMHIO PECYPCOB.

K o0s3arensHBIM TpeOOBaHUSAM OTHOCSTCS: 00e-
criedyeHne O€30MacCHOCTH TPOAYKIWHU JUIS JKU3HH,
3/I0OPOBBS, MMYIIECTBA TPaKIaH, OXPaHBI OKpyXKa-
IOIIEH Ccpelpl, COBMECTUMOCTh U B3aMMO3aMeHsie-
MOCTB, TPEOOBAaHUS K MapKUPOBKE, METOJaM HCITbI-
TaHUH, KOHTPOJSI U METPOJIOTMYECKUM XapaKTepH-
CTHKaM CPEACTB H3MEPEHHH.

Pexomenmanuu KacaroTcsi OINpeAeiICHHBIX BH-
JIOB TIPOAYKIMH, Pa0dOT WIN YCIYyT U OTPaXKaIOT HX
crienuduyeckue 0co0eHHOCTH. PexoMenanmu cra-
HOBSITCSI 00S13aTETIbHBIMU, €CITH OHU YKa3bIBAIOTCS B
JIOTOBOPE WJIM TEXHUYECKON JIOKYMEHTAIIMU U3Tr0TO-
BHTEIS WU MOCTABIIMKA TIPOIYKIINN, UCTIOHUTEIS
pabot i yciyr.

Lenm cranmapTr3aim, yCTaHOBICHHBIE 3aKOHOM
Pecniy6muku benapycs ot 5 saBaps 2004 . Ne 262-3
«O TEeXHWYECKOM HOPMHMPOBAHMU M CTaHAAPTH3A-

LUI», TOJTHOCTBIO TapMOHH3HPOBAHbI C aHAJIOTHY-
HBIMH LIEJISIMHU, TIPUHSATBIMH B JJOKyMEHTaX MEXIy-
HApOJHBIX OPraHU3aIN [0 CTaHAapTH3AINY:

— 3allUTa >KU3HH, 370POBbSI U HACIECACTBEHHOCTH
YeJIOBEKa, UMYIIIECTBA U OXPaHbl OKPY KArOLIEH cpelibl;

— TpeIynpexieHne JeUCTBUM, BBOIAIINX B 3a-
OmyXJIeHre TIOTpeOuTeNnel MPOAYKIIUH, paboT U yc-
JIyT OTHOCHUTEJIBHO MX Ha3HAYCHHUs, KadyecTBa U 0e3-
OIIACHOCTH;

— MIOBBILIEHUE KOHKYPEHTOCTIOCOOHOCTH MPOIYK-
UM, padoT U yCIIyT, a TaKKe 00eclieueHne COOTBET-
CTBHSI UX CBOEMY (D)YHKIMOHAJIbHOMY HA3HAYEHHIO,
ONTHUMHU3AIMY ¥ YHU(PHUKALUA UX HOMCHKIIATyPBI;

— yCTpaHEeHHEe TEXHUUECKHUX 0apbhepoB B TOPTOBIIE;

— €IMHCTBO U3MEPEHMIA;

— TEeXHWYEeCKass U WHPOPMAIMOHHAS COBMECTH-
MOCTb, a TAKXK€e B3aMMO3aMEHIEMOCTb IPOLYKIINY;

— 2HeprodPGeKTUBHOCTL U PANHOHAIBHOE HC-
MTOJTb30BaHUE PECYPCOB (pecypcocOepekeHne);

— Hay4YHO-TEXHOJIOTHUYECKast, HH(POPMALIMOHHAS 1
BOCHHast 0€30M1aCHOCTb.

BHEAPEHHUE H ®YHKITHOHHUPOBAHHE
CHCTEMBI MEHEIXKXMEHTA KAYECTBA B
COOTBETCTBHH C TPEBOBAHHUSYIM CTB ISO
9001-2015 HA OAO «HIIO IEHTP»

Anopeeea H.A., bapanoe A.A., Kop3yn A.E., Kynewmoe H.M., Iloozopuwii I.B.
OAO «HIIO «Lenmp» HAH Benapycu, Munck, benapyco

OAO «HIIO Uentp» HAH benapycu siBnsercs
BeIyIIel opranu3anueil pecmyOInKH 1Mo pa3padoTke
Y TIPOM3BOJICTBY IIEHTPOOEKHON TEXHHKH, UCTIBITA-
TENBHBIX CTEHJOB, JPOOHMIHLHO-M3MEIbUYNUTENHHO-
ro, KIacCU(UIMPYOIIEro W MBUICYIaBIUBAIOIIETO

000pyIOBaHUS IS POIIECCOB MTEPepadOTKH U 000-
TaleHnst PyIHBIX U HEPYAHBIX MaTepHAIIOB, METaI-
JIOKOHCTPYKIIMH Pa3IMYHON CTENEHU CJIOKHOCTH,
TEXHOJIOTHYECKOTO O0OPYAOBaHMs, TEXHOJIOTHYE-
CKUX JIMHUH W KOMIUIEKCOB, MEAMIIMHCKUX IIEHTPH-

| ((I/IH)KBHBP-MEXH.HPIK»
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(yr, KOMIUIEKCOB TJIa3MEHHON U THIp0a0pa3uBHOM
pe3ku u artpakinoHoB. OAO «HIIO Llentp» pas-
BUBaeT HOBBIE B PecriyOnuke benapych TexHomoruu
3JIEKTPOHHO-JIY9E€BOH CBAPKH OTBETCTBEHHBIX Y3JI0B
1 BBICOKOHArpy>KEHHBIX MEXaHU3MOB JJIsl JHEPTeTH-
YEeCKOT'0 W TPAHCIIOPTHOTO MAaITMHOCTPOEHHUSI, MTPH-
0OpOCTpOEHUS, aBUAKOCMUYECKON OTPACIH, TEXHO-
JIOTHH TIEHTPOOEKHOTO IJIUThSI YEPHBIX W IBETHBIX
METAaJJIOB U JPYyTHE.

Menemxment kadectBa OAO «HIIO Lientp» B
OCHOBHOM Pa3BHUBAETCs 110 ITyTH BHEAPEHUS MEXKTY-
HapoaHbIX cTaHgapToB ISO cepun 9000 u co3na-
HUSl MHTETPUPOBAHHON CHCTEMBI C NPHUBICUEHUEM
OHSAS 18000. Cucrema MeHeIKMEHTa KadecTBa
Ha cootBeTcTBHE TpeboBanusam CTh ISO 9001 B op-
raHu3anuu paszpaboTana, BHEApPEHa, CEpTUDUIINPO-
BaHa U ycrenHo GyHkimorupyet ¢ 2007 roxa.

Cucrema MEHEKMEHTA KadecTBa BHEIPsIACh B
opraHuzaiu nodsTtamHo. Ha mepBom srtare o0macth
MPUMEHEHHs CHCTEMBI BKIFOYaja HE BCHO IMPOIYK-
LIUIO, & TOJILKO pa3padOTKy U MPOU3BOACTBO LIEHTPO-
0EXHOM TEXHUKHU, METUIMHCKOH pedprKepaTopHOM
1 nabopatopHoil HeHTpU(YT, KOMIUIEKCOB TNIa3MEH-
HOU pe3Kd. 3a MPOIISAIINIA Mepro] ObUIN ITPOBEIC-
HBl pacIIMPEeHUs] 00JaCTH PACIPOCTPAHEHUs CUCTe-
MBI MEHEDKMEHTa KadecTBa u ¢ 2015 r. oHa pacmpo-
CTpaHsieTCs Ha BCIO BBITyCKaGMYIO OpraHHu3anuei
MIPOTYKITHIO.

3a Bce roapl ¢ynkmmonupoBanus CMK B op-
TaHW3AIWU PE3yJbTaThl WHCIIEKIIMOHHBIX ayJUTOB
Obun TIoNokuTeNbHBIME. B 2018 1. ipoBeeHa tme-
pHOAMYECKas OlleHKa CHCTEMbI MEHEDKMEHTA Kade-
cTBa ¢ BHeapeHnueM Hosoil Bepcun CTb ISO 9001-
2015. B cooTBeTCTBUM ¢ HOBOW Bepcuel cTaHAapTa,
B OpraHu3allM OIpe]esIeHbl BHYTPEHHHE U BHEIII-
HHE (AaKTOPBI, BIMSIONINE HA CIIOCOOHOCTH JOCTH-
ratb HamedeHHoro pesynbrata CMK u BHeapeHo
PHUCK-OpPHEHTHPOBAHHOE MBIIIUIEHHE. B TO ke Bpems
COXPAaHEH IMPOILECCHBIN MOJX0/I, KOTOPbIN BKIIIOYAET
LUKJI «IUTAaHUPYH-Jenai-npoBepsi-aeucTBy .

B opranuzammu orpeiesieHsl TP OCHOBHBIX TIPO-
[ecca UMEIOIINX HanOoJIbIlee 3HAYCHHS IS JOCTH-
JKEHHs yCTaHOBJIEHHBIX mejeid. Takumu mporecca-
MU SIBJISIFOTCS: TIporiecc «MapKeTHHTOBas JesTelb-
HOCTB», Iipouecc «lIpoexTupoBanue u pazpadoTKay,
mnpouecc «IIpoussoacTeom.

B npouecce «MapKkeTHUHIOBON HESITENBHOCTH»
MapKeTOJIOTH OpTaHU3allMM IOCTOSHHO HW3y4aloT
CYIICCTBYIOIIME PHIHKK COBITA, aHATTM3UPYIOT BHEIII-
HIOIO CpeJly, MO3BOJISIIONIYIO BBISIBUTH (PAKTOPHI, CO-
JIEHCTBYIOINE KOMMEPUYECKOMY yCIIeXy WM MPOTH-
BozieicTBytomHe eMy. Opranu3aiys yCrenrHo yJa-
CTBYET B BHICTABOYHO-SIPMOPOYHBIX MEPOIPHUATHSIX,

MOJJICPKUBACT CBSI3b C MOTPEOUTENSIMH, HHTEPECY-
eTcsl MX TTOTPeOHOCTSIMHU, cOOMpaeT U oOpadaThiBaeT
WHPOPMAIIHIO O HAJICKHOCTH U TEXHUUECKOM COCTO-
SIHUU peaTn30BaHHOM MPOAYKIINH.

B mporecce «IIpoekTupoBaHusS U pa3padOTKH»
00JIBIIIOE 3HAYEHHE YJENSETCS] CO3JaHUIO0 MPOIYK-
LMY, SBISIONIEHCS IEHHOCTBIO JUIS MTOTpeOnTeNs u
YIOBJIETBOPSIIONIECH €ro TpeOOBaHUS W OXKHIIAHWSL.
OTO JOCTUrAETCs KaK MOBBIIICHUEM OTAEIBHBIX Xa-
PaKTEpPUCTHK BBITyCKaeMOro OOOpYIOBaHHUS, TaK
U pa3paldOTKOH NPUHUHUIUAIBLHO HOBBIX H3ACIHH.
O0opyioBaHKEe CO3[ACTCs MO/ TPEOOBaHUsSI TOTPE-
outens. Bonbinoe 3HaueHHE B Ipolecce MPOCKTH-
poBaHHA U pa3pabOTKN UMEIOT HAYYHBIC HCCIIEI0BA-
Hus. B opranuzanunu cospan @unmnan «HayuyHo-Tex-
HUYECKUH LEHTP» pe3yIbTaToM pabOThl KOTOPOTO
SBIISIETCS MHOXECTBO Pa3padOTOK MPHHIIUIHAIHHO
HOBOTO JIPOOHIIBHO-U3METBUNUTEIHFHOTO 000pya0Ba-
HUS, YAOBJETBOPSIOLIEIO 3alpoChl COBPEMEHHOTO
oTpeOuTENS.

OCHOBHBIMH 33J1a4aMHU, PEIIAEMbIMU MPU yIPaB-
neHuu npoueccoM «IIpon3BoacTBO» ABIAIOTCS: TEX-
HOJIOTHYECKas MOATOTOBKA TPOU3BO/ICTBA; YIIpaBJe-
HHE TEXHOJIOTHYECKOM OCHACTKOU U UHCTPYMEHTOM;
yrpaBieHue 000py/lOBaHHEM; YIIPaBICHHUE Cpe-
CTBaMM U3MEPEHUs, UCIIBITATEIHLHBIM 000pYy10BaHH-
em; BHenpenue TII; mpoBeneHue KOHTpPOIIs COOITIO-
JICHHUS TEXHOJIOTHYECKON TUCIUTLTHHBI; TIPOBEICHNE
MIOCTOSIHHOTO YJIYYILIEHUS; MPOU3BOACTBO MPOIYK-
LMUY; SKCIUTyaTalMsl U PEMOHT TEXHOJIOIMYECKOIo U
SHEPreTUIEeCKOTO 00OPYAOBaHUS, KOHTPOIb Kade-
CTBa MPOJIYKIUHU B MPOLECCE MPOU3BOACTBA; KOH-
TpOJIb 3a yCJIOBHSIMH Tpyna; ynpasienue KJI, TJI;
MIOJIrOTOBKA KaJpOB; OXpaHa Tpy/a.

Bricokoe kauecTBO MPOAYKIMH JOCTUTAETCS IMy-
TeM KOHTPOJIsI KauecTBa Ha BCEX dTarax U3roToBje-
HUS M3/ICNWs, HAUMHAs ¢ pa3paOdOTKH M 3aKaHUUBas
JKCIUTyaTanued y morpedutens. Ha cragum paspa-
OOTKM TMPOBOJIUTCS TEXHHYECKAsl IKCIEePTH3a KOH-
CTPYKTOPCKOM M TEXHOJOTMYECKOW JIOKYMEHTALIUH.
3aKyrka MaTepruansoB U KOMIUIEKTYIOIINX OCYIIECT-
BIISIETCS TOJNIBKO C CepTH(HUKATaMU KadecTBa M CO-
OTBETCTBHSI, a TAK)KE MACTIOpTaMu, GOpMyIsIpaMu U
JPYTUMH COTPOBOJUTENBHBIMU JOKYMEHTAMU, MOJI-
TBEPKIAIOIIMMU KaYeCTBO OCTYIUBILIETO MaTEpUa-
Jla ¥ KOMITIEKTYIOUINX U3AEIUN C TOTOIHUTENTBHBIM
IIPOBEZCHNEM BXOTHOI'O KOHTPOJISL.

BxogHOI KOHTpOJIb KauecTBa MPOLYKLUHUHU IPO-
BOJIUTCSI OTJIEJIOM TE€XHHYECKOTO KOHTPOJIS C IpH-
BJICYEHUEM JICHCTBYIOIIEH B OpraHuM3aluu akKpe-
JTUTOBAaHHOHN 71a00paTOpUX MO PEMOHTY M ITOBEpPKE
CPEACTB U3MEPEHUM U 3JIEKTPUUECKUX HUCTBbITAHUN
Ha cootBercTBUe TpedoBanmsiM CTh MCO/MDBK
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17025-2007 (KOHTPOAb BIEKTPOOOOPYAOBAHUA),
MIPOBOJUTCSA CHEKTPAIBHBIA aHaJN3 METAIOB U
CIIABOB, UCTIHITAHNE MAaTEPHUAIOB HA MEXaHUUECKHE
CBOICTBA, JTMHEWHO-YIJIOBBIE U3MEPEHUS, HEPA3PY-
[IAFOIIMI KOHTPOJIh TIOKOBOK M CBapHBIX COETUHE-
HUH yJIBTPa3ByKOBBIM M paJHOTpapUIecKiM MeTo-
JIOM JIJISL OTIPEeIeTIEHHsI OTHOPOTHOCTH MEeTalla.

B mporecce mpou3BojcTBa MPOBOAMTCS OIEpa-
LIMOHHBIA KOHTPOJIb BBITIOJHEHUS TEXHOJIOTHYECKIX
orepanuii BEICOKOKBATH(DUITUPOBAHHBIME PAOOTHH-
KaMmH OTJeNa TEXHUUEeCKOro KOHTpomsi. B opranuza-
UM “MeeTcsi OOJBIION TepeYeHb YHUBEPCAIBHBIX
CpE/ICTB M3MEPEHHIA, 00JIa/IAI0IINX BBICOKOH TOYHO-
CThIO M HAJICXKHOCTBIO B padoTe.

B OAO «HIIO Lentp» umeetcs nBe igaboparo-
pYH TI0 METPOJIOTHUECKOMY KOHTPOJIO (ITOBEPKE) U
PEMOHTY CPEJICTB M3MEPEHHI, YKOMIUIEKTOBAHHBIC
MTOBEPUTEISIMI C COOTBETCTBYIOIMMH CepTH(]HKa-
TaMH KOMITETEHTHOCTH U 00eCTIeYeHHbIe HeOOXOIH-
MBIMH CPEJICTBAMH M3MEPEHHN IS BBHITIOJHEHUS U
KOHTPOJISl TEXHOJIOTUYECKUX OTIeparuii U3roTOBJIe-
HUS MIPOTYKIUH.

Ha 3axmtounTtenbHON CTaAuy U3TOTOBICHHUS MPO-
OYKUUH U C LEJNBI0 KOHTPOJIS CTaOMIBHOCTH Kave-
CTBa PaOOTHUKH OT/eNla TEXHHYECKOTO KOHTPOJIS
OTJieNla MCIIBITAaHUH U CEPBHCHOTO OOCITY)KHBaHUS
IIPOBOJIAT MTPUEMO-CAATOYHBIE U TIEPHOANIECKIE FC-
TIBITAHHSI B COOTBETCTBHH C TPEOOBAHUSIMHU TEXHUYC-
ckux ycinoBuil u ipyrux THITA.

OAO «HIIO ILleHTp» ocymiecTBiIse€T Ha BEICO-
KOM YPOBHE CEPBUCHOE OOCTYXKMBaHUE TPOYKIIHN
y notpeburens. C moTpeduTenemM MoIepKUBACTCS
IIOCTOSIHHASI CBSI3b, TIPOBOJUTCS COOp MHGBOpMAIUU
0 paboTte u3enuii (aHKEeThI MOTPEOUTENsS) ¢ TIOCHe-
JYIOIIEH CTaTUCTUYECKON 00padOTKOM TaHHBIX C I1e-
JIbIO TOBBIIIEHNS KayecTBAa M COBEPLICHCTBOBAHUS
MIPOTYKITUH.

C Buenpenunem HoBoit Bepcuu CTh ISO 9001 B
OpraHu3allii BHEAPEHO PHUCK-OPUEHTHPOBAHHOE
MbInuienue. Pa3paboTran HOBBIM CTaHIAPT CHCTEMBI
MEeHeKMeHTa KadecTBa « MeHEeHKMEHT PHCKOB Op-
raam3anumy. [[puMeHenne pruck-opueHTHPOBAHHOTO
mbiieHus B OAO «HIIO Llentp» 3akimrouaercst B
BBITIOJTHEHUH CJIETYFOIINX ACWCTBUI:

a) BBISIBIIEHHE PUCKOB (Bo3MOxHOCTEH ). [Ipom3Bo-
JUTCSI HA OCHOBaHUM JAHHBIX O TUHAMHUKE U TEHACH-
LUSIX  YAOBIETBOPEHHOCTH MOTPEOUTENs, KayecTBa
MPOIYKLUH, COCTOSHHUSI HHPPACTPYKTypHI, HpPOU3-
BOJICTBEHHOMW Cpeabl, Ipyrux (PakTOpoB, BIHSIOMINX
Ha mokasarenu aesteasbHocTH OAO «HITO Lentpy;

0) ananmm3 pucKoB (Bo3MmoxkHOCTeH). IIpomsBo-
TUTCS PYKOBOJHUTEISIMA W CIICIIHAIMCTAMU B BHUJIE
TEMaTHYEeCKHUX COBEeIIaHuil «JleHp kauecTBay W/mim

B COOTBETCTBUU C OPTaHHU3AIMOHHBIMH MEPOMPHsI-
THSIMU, OIIEHKY PUCKA ITyTEM CPAaBHEHUS PACUETHOTO
MIPUOPUTETHOTO YUCIIa PUCKA U 3HAYCHUS YCTAHOB-
JIEHHOTO JTOTTYCTUMOTO PUCKA;

B) ONpEEIICHNe METo/Ia OOpaIeHHs ¢ PUCKAMH
(BO3MOKHOCTSIMH);

I) pe3ynpTHpyomue aehcTBus. lIpumenstorcs
CJIEIYIONIHE JCHCTBUS: YCTHBIE YIPABISIONINE BO3-
JeMCTBUS, pa3padoTKa IJIAHOB U MEPOIIPHUITUH, CO-
CTaBJICHUE  OPTaHU3ALMOHHO-PACTIOPSIAUTEIBHBIX
JOKYMEHTOB (IIpUKa3, paclopsuKeHHe, IHUChMO,
MIPOTOKOJI, TOKJIaHAs 3alKCKa U T.II.), TPOBEICHUE
HCIBITAHUN, aTTECTAlMM M MOBEPOYHBIX JIECHCTBHUI,
BHeCeHHE U3MeHeHuH B TokyMeHTsl CMK.

AHann3 pUCKOB NTAET TOJIOKHUTEIHHBIC PE3yihb-
TaTel. Tak, Hampumep, s nporecca «lIpoexkTrupo-
BaHWE W pa3pabOTKa» IUTAHUPYETCS OOHOBIICHUE
KOMIBIOTEPHON TEXHHUKH, YK€ PACUIMpeH MITaT HH-
YKEHEPOB-KOHCTPYKTOPOB, YTO OIIYTUMO CKa3aJloCh
Ha pe3ylbTaTUBHOCTH TIPOIIECCa.

OAO «HIIO LeHTp» AeHCTBYET UCXOIs U3 B3a-
HMOBBITOIHOTO COTPYIHUYECTBA BCEX 3aMHTEpE-
COBAHHBIX CTOPOH, YCTAHOBJICHUS U PA3BUTUA TMap-
THEPCKUX OTHOIICHUHU, YKPEIUICHUSI aBTOPUTETA Ha-
JISKHOTO TTapTHEPA.

Brimmyckasi COBpeMEHHYI0 M KaueCTBEHHYIO MPO-
JYKLUIO, MPEAOCTaBissl FapaHTUHWHBIM M Iociera-
panTuitaeiii cepsuc, OAO «HIIO LlenTtp» cTpemut-
€Sl MAaKCHMAITBHO YJIOBJIETBOPHUTH OXKHJIAHHS TIOTPE-
ourenen.

OcHOBHBIMU HaMepeHUsIMH JiesiTenbHocTH OAO
«HIIO Ilentp» Ha JaHHOM 3Tare SBJISIOTCS:

1. IIpoexkTupoBaHue, MPOU3BOACTBO U peaIu-
3alMsl UCKIIIOUUTENBHO KaUYEeCTBEHHOW U KOHKYpPEH-
TOCIIOCOOHOH MPOAYKIUU B COOTBETCTBUH C TPeOO-
BAHUSMHU 3aMHTEPECOBAHHBIX CTOPOH.

2. Texuudeckoe mepeoCcHAIEHUE U COBEPIIICH-
CTBOBaHHME METO/I0B OPTaHHU3AINH IPOU3BOJICTBA.

3. IIpom3BOACTBO MOCTOSSHHOTO MOHHUTOPHHTA
pPBIHKA IS BBIABICHHUS MOTPEOHOCTEH TMOTpedmTe-
JIeH, pacIuIiupeHue CYIIECTBYIOINX PBIHKOB COBITa
MIPOAYKIINH.

4. Tlombop KOMIETEHTHOTO TepCOHAA, ITOJ-
JepKaHue ero mpo(ecCHOHAILHOTO YPOBHS, IPH-
BJICUCHHUE IEPCOHANA K COBEPIICHCTBOBAHUIO IPO-
LIECCOB MCHEIPKMEHTA KaueCcTBa.

5. CoBepIIeHCTBOBAHUE
JKMEHTa KauecTBa.

Buenpenue u npumenenne CMK oGecnieunBaer
VIpaBIEHUE ACITETFHOCTHIO OPraHU3aluU C TTOBBI-
IICHUEM OTBETCTBCHHOCTH B 00JIaCTH KauecTBa U Ta-
paHTUPYET BHITIOTHCHIE TPEOOBAHUN TTOTPEOUTEIIS B
MTOJTHOM O00BeMe.

CHUCTEMbI MCHECI-
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TEOPHUS YUCEA B PASBHTHH
MAIIIHHOCTPOHTEABHOI'O KOMIIAEKCA
PECIITYBAHKH BEAAPYCH

I'pyoanoe B.A., @Qunuooseuu E.H.
benopycckuii 2ocyoapcmeennbiii acpaphbviti mexHuuecKuti yHugepcumem
benoxeocmos I U.
HUO VII « Muncknpoexm
2. Munck, benapyco

IIpeamer Teopuu yucesn

Cy1iecTByeT HECKOJIBKO OIpeesieHHe MOHATHUS
«reopust yncem». OTHO U3 HUX TIIACHUT, YTO ATO CIIe-
[MaJbHBIA pa3jies MaTeMaTHKy (MU BBICIIeH apud-
METHKH), KOTOopasi TOAPOOHO M3ydaeT IeNble Yrcia
1 00BEKTHI, CXOIHBIE ¢ HUMU. Jpyroe omnpenencHue
YTOYHSAET, YTO ATOT PA3[e] MaTeMaTUKH H3ydaeT
CBOMCTBA YHCEJ U UX IOBEICHHUE B PA3IMUHBIX CH-
Tyanusx. HekoTopele ydeHble CUNTAIOT, YTO TEOPUS
HACTOJIBKO OOIIMPHA, YTO AATh €€ TOYHOE OIpeaeIie-
HHUE HEBO3MOXKHO, a JIOCTATOYHO JIUIIb Pa3AeinuTh Ha
HECKOJIbKO MEHEe 0ObEMHBIX TEOPHI.

Psin BonpocoB Teopuy urcen HaxoT cebe mpume-
HEHHE Ha TIPaKTHKeE, HallpuMep, B TEOPUH TeIe()OHHBIX
cereli (kaberneit), B KpUCTaIIIOTpauu, MpU PEIICHAH
HEKOTOPBIX 3a/ia4 TCOPUU HpI/I6.III/I)KeHHBIX BBIYUCIIC-
Hui. OmHako, HAaMOOJBINNN HWHTEPEC IPEIACTABISICT
reoMeTpUUecKast TEOpHsI YMCell U CO3IaHue Ha ee Oc-
HOBE CHCTEMBI PSIIOB MTPEAIOYTUTENIBHBIX YUCEII.

IlpennouturenbHble uucaa. Psaabl mpeamno-
YTHUTEJILHBIX YHCeJl

[IpeanodTuTensbHble YnCia — 3TO TIIATENBHO U
Hay4YyHO TOI0OpaHHbIE HU(POBbIE BEJINYHHBI, KOTO-
PBIMH PEKOMEHIYIOTCS TOJIb30BaThCS MIPHU KOHCTPY-
HUPOBAaHUU BHOBLH CO30aBACMBIX TCXHUYCCKUX 00B-
€KTOB 1 YCTpOﬁCTB B COOTBETCTBHUHU CO CTaHAAPTOM
I'OCT 8032-84 (CT C3B 3961-83).

[IpennournTensHble YHCIa YCTAHABIMBAIOT B3a-
HMMOCBSI3b B IIapaMeTpax JeTajell U y3j10B, pa3Mepbl
MIPOAYKLUH ¥ COOPY>KEHUH, MOIIHOCTb, IPYy30I10/b-
€MHOCTb, MAaCCOBBIE XapaKTEePUCTUKH, F€OMETpHYe-
CKHE pa3Mepsl U T.II.

W3BecTHBIC psbl MPEIIOYTUTEILHBIX YHCET OC-
HOBAHBI Ha IPUHIIUIIE TEOMETPUIECKON POTPECCHUH.
CornacHo ompeAeNeHUI0, MPeAnOYTUTEIbHBIC YUC-
J1a — CUCTeMa MapaMeTPUIECKUX NECATUIHBIX PSTOB
YHCeJ, TOCTPOCHHBIX 110 TeOMETPUYECKOM Tporpec-
CUH CO 3HAMEHATEIIEM ¢ = V10, tien=5, 10, 20, 40,
80 — HOMepa ps10B, OE3rpaHUYHBIX KaK B OOJBIIYIO,
TaK U B MCHBIIYIO CTOPOHY W OOJIQIArOIINX CBOMU-
CTBaMH, KOTOPBIE TIO3BOJISIOT MTPUMEHSITH MX TTPH BBI-
0ope OCHOBHBIX M 0a30BBIX pa3MepoOB, TAPAMETPOB U
XapaKTePUCTUK W3S,

B cootserctBuu ¢ 'OCT 8032-84 psiasl npenrio-
YTHUTENBHBIX YUCEI TIOAPA3ACISIOTCS HAa OCHOBHBIE,
JIOTIOJTHUTENBHBIC, BBIOOPOYHBIC, COCTaBHbBIC, IPH-
ONbKEHHBIC, IPOU3BOIHEIC U crielnaibHble. OHAKO
OTIpeZieNieHUuE 3HAMEHATEeNIe TeOMETPUIECKUX IIpo-
rpeccuit mo opmyrne g, = V10 He nMeer mocTaTod-
HO TIOJIHOTO Hay4dHOTro o6ocHoBaHus. [1o 3Toil mpu-
YUHE HEKOTOPBIC YYCHBIC U CIEIHAINCTHI CUUTAIOT
HCIIONTE30BAaHUE PSIOB TPEATIOYTHTEIHHBIX YACET B
KOHCTPYHPOBAHUH TEXHUICCKUX YCTPOMCTB HEMpa-
BOMEPHBIM.

I[Ipn ucnonb3oBanuu GOPMYIIbL ¢ = V@ MBI TI0-
JTy4aeM HOBBIH DPSJl TPEAIOYTHTEIBHBIX YHcel: 1,
2,3,5, 8,13, 21, 34, 55, 89, 144, 233, 377, 610 u
T.J., KOTOPbI COBHAJAET C MOCJIEI0BATEILHOCTHIO
dubonauyn.

DTa TOCeI0BaTEeILHOCT YHCEN, OIMCaHHAs
HUTaJIbsIHCKUM MaTeMaTukoM B XIII Beke, HaunHaeTCs
C JIBYX SAVHMII, a KAKI0C CICTYIONIEe YUCIO PABHO
CYMME JIBYX ITPEIBIAYIIHX.

YacTHOE OT ACICHHS JIF000r0 YKCIa IMocieaoBa-
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TEJIbHOCTH Ha IPE/IIEeCTBYIOIee eMy YHCIOo Oyaer
cTpemuthbes k D, naBast Bce Oosiee TOUHOE 3HAYCHUE
JUTS KJKIIOTO CIEAYIOIIETO YUCIia MOCIeI0BaTENbHO-
ctu: 1/1 = 1; 2/1 = 2; 3/2 = 1,5; 5/3 =1,666...; 8/5
= 1,6; 13/8 = 1,625; 21/13 =1,6155348...; 34/21 =
1,61904...; 55/34 = 1,61764...; 89/55 = 1,61818...;
144/89 =1,61747...; ® =1,6180339887...

Jis  IpakTHYeCKUX pacyeToB MPUOMMKEHHOE
3HadYeHue O ¢ TOYHOCTHIO JI0 MSITH ISCATUYHBIX 3HA-
KOB TOCJIC 3alsITOi BIIOJHE AOCTAaTOYHO. T.e. d =
1.61803. Otmetum, uto (D) = 2,618, V& =1,272,
Vo=1,128 uru

Pa3BuTHe TeopuM NMPEANOYTHTEIHHBIX YHCE
B KOHCTPYHPOBAHHH HOBOI TEXHUKH

B pesynerate MHOTOIETHUX HAYYIHBIX HCCIIEIOBA-
HUM HaMH YCTaHOBJICHA HEW3BECTHAs paHee Teope-
THUYECKash B3aMMOCBA3b MEXKIY OCHOBHBIMH PsiIaMU
MIPEATIOYTHTENBHBIX YUCEIN, «30I0TOMY MPOMOPIUH 1
yrcnamu psna GrOoHauqH, 3aKITFOYAOIAsCS B TOM,
YTO 3HAUCHUS 3HAMEHATeJeHd TeOMETPUYECKUX Ipo-
rpeccuii OCHOBHBIX PSIOB OIPENIEIISOTCS 10 (hopMyIie
g, =@, r1e g, — 3HaYeHHE 3HAMEHATEIIS FCOMETPH-
YECKOU MPOrpecCHu 7-r0 OCHOBHOTO Psizia MPEAIOYTH-
TenbHBIX yncen; @ = 1,618...— 3HaYeHUE «30JI0TOM
MIPOTIOPIINY; 11 — Leble uncna 1, 2, 4, 8 u 16.

Onpenenenue MJIOMAAN KPyra v 4ucjia

B nacrosmee BpeMst n3BecTHa TOJIBKO OHA (Pop-
MyJa JJIsl OTIpeNieNIeH s II0Maau Kpyra S, KoTopon
MTONTB3YIOTCSL BO BCEX CTpaHaX MHUpa, W KOTOpast J10-
nura 10 Hac co BpemeH Iludaropa, a mmeHHo: S =
n-D*/4, tne D — nquameTp Kpyra, M.

Hosas popmyna kpyra S=D*+/®, rne ®=1,618...
— 3HAYCHHUE «30II0TOW» MTPOTIOPIIHH.

CpaBHeHne HOBOH (hOpMYJIBI ¢ M3BECTHOM IMOKa-
3BIBACT, YTO PA3HUIA B KOHKPETHBIX BBIYMCIICHUSIX
cocrapisier B peaenax 0,7...1,0%. n-D?/4 = D@,
wm T = 3,1446...

OnpeneneHne KOHCTAHTHI «€»

Uwncno «e» — maremarnieckas KOHCTaHTa, OCHO-
BaHWC HATYpaJLHOTO Jlorapudma, UpparnoHaIEHOE
ypciio € = 2,7182818284... Mnorga yucio «e» Ha-
3bIBAIOT YHUCJIOM OMjepa WIM HENEPOBBbIM YUCIOM
(B wectp momanackoro yaeHoro I>xona Hemepa) u
OHO WTPaeT BAXHYIO poib B AuddepeHnnansHoM U
WHTETPaIbHOM HcuHclieHnd. J[poOHas JacTh ducia
«e» OeCKOHeYHast U HeTIepHOIUIeCKasl.

OHO sBJSIETCS  TPAHCICHJCHTHBIM  YHUCIIOM.
W3BecTHO HECKONIBKO CIIOCOOOB OMpeeNieHUs Yuciia
«©», OTHAKO JI0 HACTOSIIIETO BPEMEHU HE YIaeTCs 1MO-
Jy4YuTh €r0 TOYHOE 3HaUeHUe. BMecrte ¢ TeM, yucio
«©» MOXKHO OTIPEJIeNIUTh Yepe3 3HAYEHUE «30JI0TOI»
npornopuuu .

Hcnonb3yst CBOWCTBO «30JI0TON» MPOMOPIUH,

npeyaraeM TaKke GOopMyIy JUisl ONpeaeIeH s 3Ha-
geHus uyucia «e». € = 1,031 (D)%, umm e = 2,6991...

CpaBHuBas HOBbIE 3Ha4YeHUA € = 2,6991 ¢ u3BecT-
HBIM ¢ = 2,7183, MbI BUITUM, UTO pa3HUIIA B KOHKPET-
HBIX BBIUHCIICHHSX Takxke coctamiseT 0,8...1,0 %,
P 3TOM MBI yTBEp)KJaeM, YTO HOBOE 3HAYCHHE
grca «e» 0oyiee TOUHOe, T.K. BEIYUCIEHO Ha OCHOBE
3akoHa [Ipupozsl.

Omnpenenenne KOHCTAHTBI «@»

Yucno g — yckopeHre cBoOOAHOTO majieHust. Bee
Tena Ha 3emJie MaaloT C OJWHAKOBBIM YCKOPEHUEM
— OCHOBHOH BBIBOJ M3 onbITOB [ ammiiest. OH ke Hu3-
MEpPWJI U 3HAYCHUE YCKOPECHUSI CBOOOIHOTO A ICHHUS,
KOTOpO€E 0Ka3aj0Ch PaBHBIM g = 9,8 M/c?.

W3 NCTOYHHKOB CIIEMYET, 9TO 3HAUCHUE g N3MCHSI-
ercs B mipemenax ot 9,782 mo 9,832 m/c?, mpu aToM,
JI0 HACTOSIIETO BPEeMEHHU HET (OPMYIIBI I Teope-
TUYECKOTO OMpeAeNeHns uncen «g». Ham ymanock
MTONTYYHUTh TaKyro (pOpMYITy, HCIONB3YS 3aKOH «30J10-
TOD» MpOMOpIUH, @ UMEHHO: g = 1.4335 (D)*, win g
=9,82453 m/c.

O 30,10TOM ceuyeHHHN B TeOMEeTPUH

«3omnotoi» TpeyronbHuk [ludaropa:
al/b=tga=V® =1272 .., 0=51°50".

«3onoroi» npsimoyronbHuK [udaropa:
alb=>d=1,618 ..

«3omotoit» kpyr | pymanosa:

S, =DYN® e @ = 1,618 ...

«3omotas» niepopupoBaHHas eperopoaka [ py-

JTAHOBA!
R'=(1,272)y"R;
Z . =[(1,618)Z ]; S= D¥V®=D?/,/1,618

OcHOBHbIE BHIBOAbI U PEKOMEHIALNU

W3 npuBeeHHBIX TPUMEPOB, O 30JI0TOM CEUCHUU
B T€OMETPHUHU, MOJKHO CJIENIaTh BBIBOJ, YTO TEXHUYE-
ckue OOBEKThI, pa3IMYHbIe MEXIy co00il HazHaye-
HUEM, YCTPOMCTBOM U IPUHIUIIOM JIEHCTBUS MOXK-
HO pacCUUThIBaTh MO €JUHOW TEOpHUHM, OCHOBAHHOU
B CBOIO OYepenh Ha (pyHTaMEHTaJbHBIX 3aKOHAX
[Ipupomnsl, mpu 3TOM MBI B K&KIOM CITydae TOCTUTa-
€M TEeXHHYECKOTO COBEpIIeHCTBA, Tak Kak lIpupoma
— JIy4lIM KOHCTPYKTOpP, B HEH BCE COBEPLICHHO,
TapMOHUYHO U KpacuBo. [Ipupona ycrpoeHa He mpo-
CTO, a TEHUAJILHO TIPOCTO.

Haydno oGocHOoBaHa HOBasi (opmyna Jjsl orpe-
JeneHust miomaau kpyra. OnpeaenceHue IUIOMaau
KpyTa 10 HOBOM (hopMyIie MO3BOJISET OTyYaTh Ooee
TOYHbIC ee 3HayeHus. [lomyuena takxe HoBast op-
MyJa JUTsl OTIPEACTICHHSI JUTUHBI OKPY>KHOCTH KpyTa.

Hano Teopernyeckoe OOOCHOBaHHME MEXKITyHa-
POIHBIM psiaM TPEANOYTHTEIRHBIX uncel RS, R10,
R20, R40, R80 m momydyena HOBast hopmymna st
OTIpe/IeNIeH s 3HAYCHNH TPENTOYTHTEEHBIX YHCEIL.
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Hogast popmyra mo3BosisieT noirydars 00jiee TOUHbIC
3HAUCHHUs] 3HAMEHATENeH TeOMETPHUECKUX Mporpec-
cuit psamoB RS, R10, R20, R40 u R&0.

Ha ocHoBe Teopuw NpeANnOYTUTEIBHBIX YUCEI
BIIEPBBIE CO3/IaHBI HOBBIA KJIACC YHHUKAIBHBIX H30-
OpeTeHHi B pa3iWYHBIX OONACTAX TEXHUKH (ITOITY-
yero okono 100 marentoB PO Pb Ha n3o0perenus).
[IpumMeHeHe TEOpHH IMPEIIOYTUTENHLHBIX YUCEN B
KOHCTPYKIUSAX TO3BOJISIET JOCTHUTaTh TEXHUYECKO-
IO COBEpILEHCTBA YCTPOHCTBA HE3aBHCHUMO OT €TI0
YCTPOWCTRA, MPUHIIUIA ASUCTBUS ¥ (YHKIIUOHAIb-
HOTO Ha3HAYCHHS.

Momnozpaghuu

Teopusi 4yncesa B rocylapcTBEHHBIX U MeEKAY-
HAPOIHBIX CTAHJAPTaX

Tpyosr Benrypu. Texuudaeckne ycnosus. [OCT
23720-79. TocynapctBenuslii komurer CCCP mno
cranaapram. MockBa. M3nanue opuunansHoe.

[IpennouruTenpHble Yyucia U pAabl TPEAIOUYTH-
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HACOCBI IIECTEPEHHBIE PEI'YAHPYEMBIE
IF'HOAPABANYECKHX ITPUBOOOB
OBOPYOAOBAHHUSA HHXXEHEPHBIX MAIITHH

Komanooan A.A., Komnooan A.A.
benopyccruii nayuonanvusili mexnuyeckuil yHugepcumem

Panmonanuzanus cucteM OTOOpa MOIIHOCTH
CUJIOBOW YCTaHOBKHM Ha TPUBOJ XOJJOBOTO 00OPY/I0-
BaHUS ¥ pabOYMX OPraHOB TEXHOJIOTUYECKOTO 000-
PYIOBaHUST MHOTO(YHKIIMOHAILHBIX MAIIMH WHXKE-
HEPHOTO BOOPY>KCHUS, CTPOUTEIILHBIX U JOPOKHBIX
MAIIIFH OCYIIECTBISIECTCS B HAIPABICHUHN TPUMEHE-
HUS THAPABIMYECKUX 00bEMHBIX IIPUBOJIOB, Ha 0ase
COBPEMEHHBIX HACOCOB PETyIIMPyeMOro o0neMa,
obecIeunBarOINX HEOOXOMUMBIH YPOBEHb TOAAYH
paboueii sxuakocTr s 3QGEeKTHBHON paOOTHI TaH-
HOTO 00OPY/IOBaHUSI.

Juis iprBOzia XOJIOBOTO OOOPYAOBAHUS MPH BBI-
[IOJTHEHUU TEXHOJIOTUYECKHUX OIepaluii B TpaHC-
Muccuu 0a30Boro m3znenus 453 KOTIOBaHHOW Ma-
mHbl MJIK-3 mpumensiercss runpooObeMHas Tie-
pedada B COCTaBe aKCHAIbHO-TIOPIIHEBBIX HAcocCa
MEPEMEHHON MPOU3BOAUTEILHOCTH U THAPOMOTOPA
MOCTOSIHHOTO 00bEeMa C HAKJIOHHBIMH OJIOKAMH I1H-
JUHIPOB, pabOTaOUIMX B 3aKphITOM KOHType [1].
I'mopooOremHast mepemada paboTaeT MapaieIbHO
¢ OOPTOBBIMH TIIAHETAPHBIMH KOPOOKaMHU Tiepenad
n obecrieunBaeT M3MEHEHHE CKOPOCTH JIBHKECHUS
n3nenus Buepen win Hazan ot 0 mo 0,57 km/4 nipu
BKIIFOYEHHOW Tiepenade 3amHero xoma. Ha apyrux
repeaa4ax CKOPOCTh JBW)KCHHUS W3ICIHUS C BKIIIO-
YEHHOU TUAPOOOBEMHON Niepeiadeii COCTaBIsIeT: Ha
niepBoit — 1,01 km/4, Ha BrOpol — 1,8 KM/4, Ha Tpe-
TheH — 2,37 KkM/4.

Jlyis mpuBOZa XOMOBOTO O0OPYIOBaHUS BHOpa-
[IUOHHBIX KAaTKOB C TJIAJKUMH BajbllaMH, I'PYHTO-
BBIX BHOPAITMOHHBIX KAaTKOB, OyJIb03€pOB, MaJloTa-
OapUTHBIX MOTPY34YNKOB C OOPTOBBIM TTOBOPOTOM U
JPYTUX MaIIHH IIHPOKOE PACIIPOCTPaHEHNE MOy IH-
JIM aKCHAJIbHO-TIOPIITHEBEIE pEBEPCUPYEMbIE HACOCHI
MIEPEMEHHON TPOU3BOAUTEIBHOCTH cepuH 416, pu-
MEHSEMBIE B 3aKpbITOM KOHTYpe. Hacockl cepuu 416
OCHAIIICHbI HAKJIOHHOHM MIall0OH, YroJl HakJIOHA KO-

TOPOH H3MEHsIETCS CHUCTEMOM yNpaBJieHHUs] Hacoca.
Cucrema ympasieHus Hacoca TpeOyeT HaJH4yHs OT-
JIEIBHOTO THAPABINYECKOTO KOHTYpa YIPaBIEHHUS,
COBMEIIIEHHOTO C KOHTYPOM TOJITUTKH Hacoca.

[Iupokoe mpUMeHeHHEe B MPHUBOAAX TEXHOJIOTHU-
YECKOT0 O00OpYIOBaHUS HWHKEHEPHBIX MAIINMH Ha-
XOJIIT HACOCHBIE YCTAHOBKHM Ha 0a3e IIeCTePeHHBIX
HacocoB. Tak, HampuMep, HACOCHBIE YCTAaHOBKH HH-
JKEHEpHBIX MailuH pasrpaxiaenus UMP u MIMP-2
BKJIIOYAIOT COOTBETCTBEHHO IISITh M LIECTh HACOCOB
LIECTEPEHHBIX, YCTAHOBJICHHBIX Ha KOPITyCax peayK-
TOpPOB MpuBoJa HacocoB [2]. C npyroit cTOpOHbI, Ha-
cocHasl yctaHoBKa myTenpoxiaaunka BAT-2 chop-
MHpOBaHa Ha 0a3e aKCHAIbHO-TIOPIIHEBBIX HACOCOB
C HAKJIOHHBIM OJOKOM HWIMHAPOB [2]. Pa3HOCTh
MOAXO/0B OIPEACIACTCSI MH)KEHEPHBIMU HapaOOTKa-
MH PA3JIMYHBIX IIPOU3BOIUTEICH.

AHanm3 1eMeHTHOH 0a3bl CUCTEM THIIpaBInye-
CKHUX TIPUBOZIOB XO/IOBOTO 1 pabo4uero 000pyI0BaHus
WH)KEHEPHBIX MAaIINH MTOKa3aJl, 9TO HACOCHI IIEeCTe-
peHHbIE 00JIaal0T MEHBUIMMHU 3HAUCHUSIMHM Mare-
PHAJIOEMKOCTH U YIEJIBHOH CTOMMOCTH IIO CpaBHE-
HUIO C aKCHAJIbHO-NOPIIHEBBIMU HacocaMmu [3], [4].
Hacocsl mectepeHHble epeMeHHOro pabouero o0b-
eMa He IPOU3BOIATCS.

PaccmoTpeHa BO3MOMKHOCTB CO3[aHMsI HAacCOCOB
LIECTEPEHHBIX perynupyeMoro 3¢pdexTuBHOro 00b-
eMa Juisi paboThl B 3aKPBITOM THAPABIMYECKOM KOH-
Type Ha OCHOBE MOAYJIBHOIO IMOCTPOEHHUS TaMMBbl
HAcOCOB MEPEMEHHOTO 3KBHBAJEHTHOTO 00bemMa Ha
0a3e MaI0 MaTepUaAIIOEMKOTO IIECTEPEHHOTO Hacoca
MTOCTOSTHHOTO 00bheMa U THUAPOPACTIPEIEIUTENIHHOTO
Momyst. [IpemsoskeH Mamo SHEPTOeMKHH cImoco0 pe-
TYJTMPOBAHMSI SKBHBAJICHTHOTO pabo4yero oohemMa Ha-
coca, COCTOSIINN B TUCKPETH3ALMH MOTOKOB pado-
Yyel XKHUIKOCTH U NepepacrpeneseHu TUCKPETHBIX
MOTOKOB paboyeil )KUAKOCTH MEXIY MarHCTPaIsIMU
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ruapocuctemsl [5], [6], [7], [8]. Pa3paborana xoH-
CTPYKTHBHAsl CXeéMa Hacoca IIeCTepPeHHOrOo Iepe-
MEHHOTO AKBHBAJIEHTHOTO 00beMa, PeBEPCHUPYIOIIIE-
ro (puc. 1) moTox paboder KUAKOCTH, COCTOAIIETO

N3 MICCTCPEHHOI0 HacocCa IMOCTOAHHOIO o0bemMa M BalOTCSI.
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Hacoc mectepeHHslif mepeMeHHOro 3KBUBAJICHT-
HOTO O0bEMa BKIIIOYAET IIECTEPEHHBIH Hacoc I0-
CTOSTHHOTO OObeMa 1 M TuapopachpenenTuTeabHbII
Momynb 2 (puc. 1), obecrieuyuBaronIuii U3MEHEHUE
9KBHBAJIEHTHOTO pabodero o0bemMa Hacoca IIecTe-
PEHHOTO, W JOTNOJHUTEIFHO, PEBEPCUPOBAHUE IIO-
TOoKa pabodeil KUAKOCTH, TO3BOJIIONIEE paboTy B
3aKpHITOM KOHTYDE.

[lectepeHHblii HacOC MOCTOSHHOrO oObeMma |
COZICPKUT TiecTepHU 3, 4, oOpasyrolye B KOpITy-
ce 5 MOJNOCTH: BCachlBaloIlyl 6, M HalopHyO 7.
[lecTepHs 3 BBINONHEHA 3a0[HO C NMPUBOAHBIM Ba-
nom 8.

T'unpopacnpenenutens 2 BKIIOUACT HEMOIBHK-
HBIE pacripenenuTensHbie BTyIkd 9, 10, moaBmkHbIe
pactpenenutensubie BTynku 11, 12, poropsr 13, 14.
HemonBmwxkubie pacmnpenenuTebable BTYAKd 9, 10
BBITIOJIHEHBI KaK €IWHas AeTajb, 3aKperuieHHas B
Kopmyce 5, o0IeM Ui HarHeTaromen cexnun 1 u
pacupenenurensHoro Moxyns 2. IlomBuxkHbIE pac-
npenenuTensable BTynku 11, 12 ycTaHOBIEHBI €
BO3MOKHOCTBIO TIOBOPOTa Ha yros +90°, ocHaleHsl
3yO4aThIMM BEHIIAMU, BXOISIIUMH B 3allCTUICHHE,
00eCTeunBalOUIMMU CUHXPOHHBIA OBOPOT. st mo-
BOpOTa B TOABWKHON PaCHpee/INTENbHON BTYJIKE
11 3akperuieHa BTydaKa MpuBoAa 15, ocHaiieHHas
3yO4aThIM BEHIIOM YepBSYHOTO 3areryienus. [Ipuson
yepBsika 16 ocyImiecTBIsETCS] aBTOHOMHBIM JIBUTATE-
nem. Potopsr 13, 14 cBs3aHbBI ¢ BajaMu IecTepeH 3,
4 oCpeICTBOM IUIMIIEBBIX COSAMHEHUH.

Ha munmuHaprdeckux MOBEpXHOCTAX HETIOBHK-
HBIX PaclpeAeTuTeIbHbIX BTYIOK 9, 10 0Opa3oBaHbI
BOCEMb CEIMEHTHBIX maszoB 17, 18, 19, 20, 21, 22,
23, 24 ¢ ueHTpPaJIBbHBIMU yIJIaMH, COCTABISAIOIIMMU
~180°. Ilomoctn cermMeHTHBIX Mma3zoB 17 u 18, 19
u 20, 21 u 22, 23 u 24 cBsA3aHbl MEXIy COOOM TO-
napHo. [Tomoctu cermenTHBIX Ma3oB 17, 18 u 23, 24
CBsI3aHBI KaHaioM 25. [1omocTH cerMeHTHBIX Ma30B
19, 20 m 21, 22 cBsa3anbl KaHajaoM 26. Hacoc mecre-
PEHHBII BKIIIOYA€TCS B THIPOCUCTEMY TTOCPEICTBOM
MTOJKITFOYCHNS THAPABIMYECKUX MarucTpajiei K Ka-
HajaMm 27, 28, cBI3aHHBIX COOTBETCTBECHHO C IIOJIO-
CTIMH CETMEHTHBIX mazoB 17, 18, 23, 24 u 19, 20,
21, 22.

Ha pnununapuueckoil moBEpXHOCTH MOABUKHOU
pacmpenenuTenbHoi BTynku 11 oOpasoBaHbl oaHa
KOJIbLIEBasl KaHaBKa 29 W 1B TPYMHIbl MPOJOILHBIX
kananoB 30, 31, BEINOTHEHHBIX AUAMETPATIBHO MPO-
THUBOTIOJIOKHBIMUA U CMEIICHHBIMH 10 OCH, U YTy
Ha 180°. [Ipononbubie kaHanmsl 30, 31 oOpa3oBaHbI
B 30HaxX CerMeHTHhIX na3zoB 17, 19 u 21, 23. Ha 1u-
JIMHJPUYECKOW TOBEPXHOCTHU MOJIBUKHOM pacnpe/ie-
JTUTEITLHON BTYNKH 12 00pa3oBaHbI OHA KOJIBIICBAs

KaHaBka 32 W JIB€ TPYMIbI NMPOJOJIBHBIX KaHAJIOB
33, 34, BBHINOJHEHHBIX JUAMETPAILHO MPOTHBOIO-
JIO)KHBIMH ¥ CMEIIEHHBIMU TI0 OCH, B yIiTy Ha 180°,
[Ipononeuble xanamsl 33, 34 oOpazoBaHbI B 30HAX
CEerMeHTHBIX ma3oB 18, 20 u 22, 24.

Ha e apudeckoit moBepXHOCTH poTopa 13 00-
pa3oBaHa OfIHA KOJIbIEBasi KaHABKa 35, BE TPYIITHI
NPOAOAbHBIX KaHaoB 36, 37 — Mo 1Ba 1uaMeTpalib-
HO TPOTHBOIIOJIOKHBIX KaHalla B TPYIIIE, CMEIICH-
HBIX 10 OCH, U PACIONIOKEHHBIX B 30HAX MPOJIOJIb-
HbIX kaHasoB 30, 31. ITonocTy Npo0NbHBIX KaHAIOB
36 cBsI3aHBI C OJIOCTHIO KONbLIEBOM KaHaBku 35. 1o
ocu poropa 13 obpazoBaH mpoaoabHBIN KaHam 38, mo-
JIOCTh KOTOPOTO CBSI3aHA C TMOJOCTSIMHU MPOIOIBHBIX
kaHaioB 36, 37. Ha numuHIprIecKoil TOBEPXHOCTH
potopa 14 obpazoBana oHa KonblieBas kKaHaBka 39,
JIBE TPYIITBI POMOJIBHEIX KaHaioB 40, 41 — mo aBa
MaMETPaTbHO MPOTHUBOIOJIMKHBIX KaHaia B TPYII-
T1e, CMEIIEHHBIX 110 OCH, U PACTIONIOKEHHBIX B 30HaX
NpOoAOAbHBIX KaHaoB 33, 34. [TonocTu npogoiabHBIX
KaHayoB 40 CBSI3aHbI C MOJOCTHIO KOJIbLIEBOM KaHAB-
ku 39. Ilo ocu poropa 14 oOpa3oBaH MPOJONBHBII
KaHal 42, mojxocTh KOTOPOTO CBA3aHA C MOJOCTSIMU
npononbHbIX KaHaioB 40, 41. KonblieBble kKaHaBKU
35, 39 oOpa3oBaHbI B 30HaX KOJIBIIEBBIX KAHABOK 29,
32 ¥ CBsI3aHBI C HUMU PaJHaIbHEIMU KaHAJIAMU.

BcacsiBatromas momocTs 6 cBsizaHa KaHaioMm 43 ¢
TTOJIOCTBIO KOJIBIICBOM KaHABKH 32 TOABMKHOU pac-
npeaenutenbHoi BTynku 12. Hanopuas nonocts 7
CBsI3aHA KaHAJIOM 44 C MOJIOCTBIO KOJIbLIEBOM KaHaB-
KU 29 NOIBUKHOM pacnpeaeauTeIbHON BTyaky 11.

[Ipu pabore Hacoca MIECTEPEHHOTO MPUBOTHON
BaJj § BpalaeTcs OT JABUTATels (He TIOKa3aH), ¥ MpH-
BOJUT BO BpalieHue mecrepuu 3, 4, poropsl 13, 14.
Bo BcackiBarorieit monoctu 6 co3maercsa paspsbke-
HUE, 4 B HAIIOPHOM ITOJIOCTH 7 — HAIOP.

[Ipu ncxoqHOM TONOKEHUH (YCIOBHO) MOJBHXK-
HBIX pacIipeaenuTeNbHbIX BTYI0K 11, 12 maructpans
THAPOCUCTEMBI, TOIKITIOYCHHAS K KaHAITy 27 SIBIISCT-
Csl BCACHIBAIOIICH, a MarucTpasb, MOIKIIOYCHHAS K
KaHay 28 — HaITOpHOIA.

Paboyast )KHIKOCTh M3 MarucTpail THIPOCUCTE-
MBI 110 KaHaly 27 MOCTyTaeT B MOJIOCTh CETMEHTHO-
ro nasa 18, u no kaHaiay 25 B HOJIOCTb CETMEHTHOTO
naza 24. Jlanee no npofoiabHbIM KaHanam 33, 34, 40,
41, 42, pabGouyasi KHUIKOCTb IMOCTYINAET B IOJOCTH
KOJIBLIEBBIX KaHaBOK 39, 32, u o xaHaiy 43 Bo Bca-
CBIBAIOLIYIO MOJIOCTH 6 mIecTepeHHoro Hacoca 1. 13
HaTopHOI nosocTu 7 paboyast *KHUIKOCTh MO KaHaTy
44 moCTymaeT B MOJIOCTU KOJIBIIEBBIX KaHABOK 29, 35
1 KaHaja 38, manee Mo MPOAOIBHBEIM KaHaiaMm 36,
37, 30, 31 pabouast )KUAKOCTH MOCTYIIAET B MTOJIOCTH
CEerMeHTHBIX 1Ma30B 19, 21. M3 moaocTh cerMeHTHO-
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ro masza 19 paboyast >KUKOCTh MOCTYMACT M0 KaHATY
28 B HaMOPHYIO MarucTpayib TUApocUcTeMbl. 13 mo-
JIOCTH CEerMeHTHOTo ma3a 21 pabouas KHUIKOCTH T0-
CTYIIAeT IO KaHaTy 26 B MTOJIOCTH CETMEHTHBIX TTa30B
20, 19, u o kaHay 28 B HAMOPHYIO MarucTpajb TU-
JIPOCUCTEMBI.

B nanHOM MONOKEHUN TTOABMKHBIX PACTIPE/ICIH-
TENBHBIX BTYJOK 11, 12 o0ecniedrBaeTcsi MaKCHUMAaITb-
HBIH 5KBHBAJICHTHBIH 00BEM Hacoca MIECTEPEHHOTO
¥ MakCcHUMajbHas mojpada pabodel HMIKOCTU B Ha-
MTOPHYIO0 MarucTpaib, HOAKIIOYEHHYIO K KaHaTy 28.

[Ipu moBopoTE MOJBMKHBIX PaCHpPEAETUTEIbHbBIX
BTys0K 11, 12 mocpencTBOM aBTOHOMHOTO JIBUTaTe-
75 v yepBsika 16 Ha yron 90°, Hanmpumep, MOIBHXK-
Has pacmpeaenuTenbHas BTynka 11 — mo dacoBoit
CTpEJKE OT MCXOIHOTO TMOJOKEHHs, TOJIOBUHA TIPO-
monbHBIX KaHaioB 30, 31 MOmBMKHOWM pacrpeneim-
TEIbHOU BTYJKU 11 mepeMecTsaTcs B 30HBI CEIMEHT-
HbIX Ma3oB 17, 23, a mOJOBHHA NPOJOJBHBIX KaHA-
soB 30, 31 ocraHeTcsa B 30HE CETMEHTHBIX 11a30B 19,
21. Taxxe, MOJOBUHA MPOJOILHBIX KaHaoB 33, 34
MOABMKHOW paclpe/IeInTENbHON BTYJIKH 12 mepe-
MECTSITCSI B 30HBI CErMEHTHBIX ma3oB 20, 22, a moJio-
BUHA MTPOIONIBHBIX KaHaoB 33, 34 ocTaHeTcs B 30HE
CEerMEHTHBIX Mma3oB 18, 24.

[Ipu MOCTOSTHHOM BaKyyMe B IOJIOCTSIX TPOJIOIb-
HBIX KaHasoB 40, 42, 41, nmpu noBopote potopos 13,
14 1a yron 90° ot Hayanma B3aMMOJICHCTBHS KaHAIOB
36, 37 u 40, 41 ¢ mpomonpHBIME KaHaamMu 30, 31
u 33, 34, pabodast KHUAKOCTh W3 TOJIOCTH CETMEHT-
HoOro ma3a 20 mocTymaer uepe3 MpooiIbHbIC KaHa-
761 33 MOABMKHOW pacTpeeTuTeNbHOM BTYIKU 12 B
MOJIOCTHU MPOAOIbHBIX KaHaoB 40, 38 u KolbLEeBOI
kaHaBKH 39 poropa 14, 1 B MOJIOCTH KOJIBLEBOM Ka-
HaBKU 29 MOJABMXHOW pacHpeAenauTeNbHON BTYIKN
12. OnHOBpEMEHHO, U3 MOJIOCTH CETMEHTHOTO Ma3a
22 paboyasi KUJKOCTh MOCTYIAeT 4epe3 MPOJIO0ib-
HbIE KaHANBl 34 TOABIKHON pacmlpeaenuTeIbHON
BTYJIKH 12 B MOJOCTH MPOTOIBHBIX KaHAIOB 41, 42,
KOJIBIICBRIX KaHABOK 39, 32 mOmBMXKHOU pacrpenie-
muTenbHOM BTynku 12. Ilpm moBopote poropa 14
Ha yron 90° pabodast KUAKOCTh BO BCACHIBAIOIIYIO
ITOJIOCTh 6 TIOCTYIIAET M3 MAarucCTpPad THIPOCHUCTE-
MBI, IOJIKJIIOUEHHOH K KaHaiy 28. [Ipu ganbHelmem
noBopote poropos 13, 14 Ha yron ot 90° go 180°
paboyasi )KUAKOCTh M3 MOJIOCTH CETMEHTHOTO Iasa
18 mocTymnaer uepe3 MpoJOIbHbIE KaHaJIbl 33 MOA-
BIKHOM pacripe/ieInTeNIbHON BTYAKU 12 B mojocTu
MPOAONBHBIX KaHaloB 40, 42, KONbIIEBBHIX KAaHABOK
39, 32 noxBWKHOM pacrpeenTeIbHON BTYIKH 12.
OnHOBpEMEHHO, W3 IMOJIOCTH CETMEHTHOTO Tasa 24
pabouast KHUIKOCTh MOCTYHaeT 4yepe3 MPOJOIbHbIC
KaHaJBI 34 TMONBIKHOM pactpeeTuTeILHON BTYIIKH

12 B monocTu mpomoabHbEIX KaHanoB 41, 42, komnblie-
BBIX KaHaBOK 39, 32 MOABMKHOU pacrpeneauTemb-
Hoii Brynku 12. [Ipu moBopote poropa 14 Ha yrox ot
90° mo 180° pabodas KUIKOCTH BO BCACHIBAIOIIYIO
IOJIOCTh 6 TIOCTYIAeT M3 MAarucCTpaid THAPOCHUCTE-
Mbl, TIOJIKJIFOYEHHOH K KaHaity 27.

[Ipu MOCTOSTHHOM Hamope B TOJIOCTAX TPOJIONb-
HBIX KaHaJoB 36, 38, 37, npu noBOpoTe poTopoB 13,
14 na yron 90° ot Hauasa B3aUMOACUCTBUS KAHAJIOB
36, 37 u 40, 41 ¢ npogonsHbiMU Kananamu 30, 31 u
33, 34 pabGouasi )KUAKOCTh U3 MOJIOCTH MTPOIOIBLHOTO
kaHana 36 yepe3 npoaoiapHbIe KaHaub! 30 mocTymnaer
B TIOJIOCTH CETrMEHTHBIX Ta30B 17, 18. OnHoBpeMeHHO
paboyast KUIKOCTh U3 TTOJIOCTH TPOAOIBLHOTO KaHaIa
37 gepe3 mpoaoiapHBIC KaHab! 31 mocTymaeT B 1mo-
JIOCTH CETMEHTHBIX 1Ma3oB 21, 22, u yepe3 xaHai 25
B IOJIOCTH CETMEHTHBIX Ma30B 17, 18. M3 momocreit
CEerMEHTHBIX Ta3oB 17, 18 pabovas >KHIKOCTH ITO-
CTymnaeT 4yepes KaHai 27 B MarucTpaib THIPOCUCTE-
Mmbl1. [Ipu moBopore poropa 13 Ha yron 90° pabodas
JKUJIKOCTh U3 HAIIOPHOM ITOJIOCTH 7 MOCTYIaeT B Ma-
TUCTPaJb TUIPOCUCTEMBI, MOJKIIOUCHHYIO K KaHAITY
27. Ilpu pganpHeimem nosopote poropos 13, 14 Ha
yroi ot 90° 1o 180° pabouyast )KUAKOCTh U3 MOJIOCTU
MPOIOIBHOTO KaHama 36 yepe3 MpoIoIbHbEIC KaHAIbI
30 mocTymaeT B MOJIOCTH CETMEHTHBIX ma3oB 19, 20.
OnHoBpeMeHHO padoyast >KUIKOCTh U3 TIOJIOCTH TIPO-
JIOTLHOTO KaHaa 37 depe3 MpoaoTbHbIC KaHabl 31
MTOCTYIIAeT B TIOJIOCTH CETMEHTHBIX Ta30B 21, 22, u
yepes KaHall 26 B IMOJIOCTU CEIrMEHTHBIX ma3oB 20,
19. U3 momocreit cerMeHTHBIX 1ma3oB 19, 20 pabodas
JKUJIKOCTB ITOCTYTIAET Yepe3 KaHal 28 B MarucTpalb
ruznpocuctemMsl. [Ipn noeopore poropa 13 Ha yron
ot 90° no 180° paboyast KUIKOCTb U3 HATIOPHOH T10-
Jocty 7 TOCTYNaeT B MarucTpaib T'MIPOCHUCTEMBI,
MOJKJTIOYEHHYIO K KaHaiy 28.

B naHHOM MOJIO’KEHUH MOABMKHBIX pacpeiein-
TeNbHBIX BTyNOK 11, 12 BcackiBaHue paboueit xua-
KOCTH OCYIIECTBIISIETCS IEPUOUUECKU U3 MaruCTpa-
JIe THAPOCUCTEMBI, TTOMKIIOYCHHBIX K KaHamaMm 28,
27, a HaTHETaHWE — B MAruCTPaJi THIPOCUCTEMBI,
MOAKJIIOUEHHBIE K KaHanaMm 27, 28. ObecnieunBaeTcs
MUHUMAIGHBIN (HYJIEBOW) SKBUBAJICHTHBIM 00bEeM
Hacoca IIEeCTEPEHHOr0 W MUHUMAaIbHas (HyJeBas)
roja4ya paboyeid ®KUIKOCTH B HATOPHYIO MaruCTPaib.
Hacoc 1 paGoTaer B peskiMe X0JIOCTOTO XOJ1a.

IIpu moBOpOTE NOABMKHBIX paclpeAeIUTEIbHBIX
BTYNOK 11, 12 mocpescTBoM aBTOHOMHOTO JIBUTATENS
u uepBska 16 Ha yron 180°, monBmxkHas pacmpese-
JuTeNbHas BTylKa 11 — 1o 4acoBo# cTpeske OT Hc-
XOTHOTO TIOJIOKCHHMS, TPOAOIbHBIe KaHambl 30, 31
MTOJIBMKHOM pacTpeienTeNbHOM BTyIKH 11 mepeme-
CTSTCS B 30HBI CETMEHTHBIX T1a30B 17, 23, a mpomois-

((I/IH)KEHBP-MQX&HI/IK»
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HbIe KaHaibl 33, 34 TOABMKHON pacpeeTuTeIbHOM
BTYJKU 12 repeMecTsTCs B 30HBI CETMEHTHBIX 11a30B
20, 22. Ilpu naHHOM TOJIOKEHUH TTOJBHKHBIX Pac-
MIpenenuTeNbHBIX BTYA0K 11, 12, Mmaructpans ruapo-
CHUCTEMBI, TOJKITIOYEHHAs K KaHay 28 sBJsieTcs Bca-
CBIBAIONICH, a MATUCTPalb, OAKIIOYEHHAs K KaHATY
27 — HanOpPHOI.

Paboyast )KHIKOCTh M3 MarucTpaid THIPOCUCTE-
MBI 110 KaHally 28 MOCTyIaeT B MOJIOCTh CETMEHTHO-
ro nasa 20, 1 no kaHaiay 26 B IOJOCTb CETMEHTHOIO
naza 22. Jlanee no npoaoiasHbIM KaHanam 33, 34, 40,
41, 42, pabouyasi KHIKOCTb MOCTYNAET B IOJIOCTH
KOJIBIIEBBIX KaHaBOK 39, 32, u mo xaHaiy 43 BO Bca-
CBIBAIONIYIO MOJIOCTH 6 IIecTepeHHoro Hacoca 1. M3
HAIMIOPHOW MOI0CTH 7 pabodast KUAKOCTh IO KaHATY
44 ToCTyTaeT B IMOJIOCTH KOJIBIIEBBIX KaHABOK 29, 35
1 KaHaja 38, majiee 1O MPOMOJIBHBIM KaHaiaMm 30,
37, 30, 31 pabovas >KUAKOCTH MOCTYTAET B MOJIOCTH
CerMEHTHBIX ma3oB 17, 23. 113 monocTtn cerMeHTHO-
ro ma3a 17 pabouas >KUAKOCTH MTOCTYIIAET 110 KaHaJy
27 B HalOPHYIO MarucTpayib ruapocucTeMsl. 13 mo-
JIOCTH CETMEHTHOTO Ma3a 23 pabouasi KHIKOCTh T0-
CTYIIAET [0 KaHay 25 B MOJOCTH CErMEHTHBIX Ma30B
17, 18, u o kaHayry 27 B HallOPHYIO MarucTpaib I'i-
JPOCUCTEMBI.

B nmanHoM monOXXeHWW TOABMXKHBIX pacmpese-
TUTENbHBIX BTYNOK 11, 12 o0ecrnieunBaeTcsi MakcH-

Cnucok numepamypol

MaJIbHBIH SKBUBAJICHTHBIN 00bEM HacoCa MICCTePCH-
HOTO U MaKCHMaJibHas mojiada pabouek HUIKOCTH B
HAIMOPHYI0 MaruCTpasib, MOAKIIOYCHHYIO K KaHATy
27. IloTok paboueif >KUAKOCTH HAcOca MIECTEPEHHO-
IO PEBEPCUPOBAH.

W3mensst monokeHne MOABMKHBIX pPaCTIpeIein-
TenbHbIX BTyNOK 11, 12 B nuamazone 0+180° mo-
CPeACTBOM aBTOHOMHOTO JBHTaTelst W 4yepBsika 16
JOOMBaeMCs TUIABHOTO M3MEHEHUS SKBHBaJICHTHOTO
o0beMa Hacoca MIECTEPEHHOTO U MapaMeTPoB Mofa-
4y paboyeii KUIKOCTH B HAOPHYIO MarucTpab Mo-
TpeOUTEIIs B IMANIa30HE OT HYJIEBOTO JI0 MAKCHUMAaJIh-
HOTO 3HAYCHUN M PEBEPCUPOBAHUS MOTOKA pabouei
JKUAKOCTH HAcoca MIeCTEPEHHOTO.

[IpennmaraeMbie MOAXOMBI K CO3MAHHUIO IIECTE-
PEHHBIX HACOCOB PETYIMPYEMbIX 33 CUCT U3MCHCHHS
9KBHBAJICHTHOTO 00bEMa MO3BOJISIOT PEaN3aIlUi0
MOJYJIbHOTO TIPUHIIHAIIA TIOCTPOEHHSI, COCTOSIIETO B
JTAHHOM CJTy4ae B TOM, YTO HACOC IIECTEPEHHBIN T0-
CTOSTHHOTO 00beMa | M pacTpenenuTeNbHbIA MOIYITh
2 TpOM3BOIATCS B OTACIBHBIX KOpITycax, oOecre-
YEHHBIX (DITaHIAM¥l JIJIsl COCAMHEHUS. MOIylbHBIN
MOJIXOJ TTO3BOJIUT CO3/1aBaTh TUIIOPa3MEPHBIC PsIbl
pEryJMpyeMbIX HACOCOB Ha 0a3e THIIOPa3MEPHOTO
psija IMEeCTEPEHHBIX HACOCOB MIOCTOSIHHOTO 00bheMa U
TUTIOPA3MEPHBIX PSJIOB THAPOPACIPEICITUTEIBHBIX
MOJIYJICH MpejiaraeMbIX KOHCTPYKIIHH.

1. MammHb nH)XeHepHoTo BoopykeHus. Yacts 4. basossie nznenus / H.I. bopoaus [u ap.]; mox pen. H.I. BopoaunHa.

— Mocksa: Boennoe n3garensctBo, 1987 —432 c.

2. MamuHb! HHXKeHepHOTo BoopyxkeHus. Yacts I. Obmast xapakTepucTika. MammHbl T IPEOOICHUS pa3pyIIeHUI
M MEXaHM3aIlMH 3eMJITHBIX paboT / A.B. Ompmanckuii [ ap.]; mox pen. A.B. Oxpmanckoro. — M.: Boennoe

H37aTeNLCTBO, 1986 — 422 c.

3. CHmKeHrne MaTepHajJOoeMKOCTH NPUBOJOB pabodero oOOpyHOBaHHS TPaHIICHHO-KOTIOBAaHHOW MamwHbBI / A.S.
Kotno6aii [u ap.] // Mmxenep-mexanuk. — 2017. Nel (74). — C. 10-17.

4. Kotno6aif, A.A. HampaBieHus: CHIKEHUSI MaTePHAIOEMKOCTH TIPHBOIOB 000PYIOBAHUS JTOPOKHO-CTPOUTEIBHBIX
mammuH / A.A. Kotno6aii / ABTomobusHBIe Joporu U MOcThL — 2019. Nel (23). — C. 72-83.

5. Kotmo6Gait, A.fl. MoayapHOE TOCTpPOSHHE HACOCOB THAPABIMYECKHAX IPHBONOB HMHXEHEPHBIX MammH / A.S.
Kotno6aii [u ap.] // Mmxenep-mexanuk. — 2018. Ned (81). — C. 12—18.

6. Kotnobaii, A.5l. MozxepHH3anus MIECTEPEHHBIX HACOCOB MPHBOIOB 00OPYIOBaHMS WHXEHEPHBIX MammH / A.S.
Kotnobaii, A.A. Kotno0ait / Umkenep-mexanuk. — 2019. Ne4 (85). — C. 17-20.

7. Hacoc mectepennsnif: matr. 12158 U, Pecy6nmka bemapycs, MIIK F 15B 11/00 (2006.01) / AWM. Tepacumiox,
C.H1. Bopo6rés, [1.11. Kysnenos, A.f. Kotno6aii, A.A Kotnob6aii; 3assutenn: A.U. I'epacumiok, C.11. BopoOnéB,
J.1. Kyzrernos, A.f. Kotno6ait, A.A Kotno6aii (BY). — Ne u 20190068; 3asB1. 2019.03.21; omy6:m. 2019.12.30 //
Adinpritas! Oton. / Ham. maHTp iHTAIEKTYan. yraacHacti. — 2019. — Ne 6.

8. Hacoc mecrepennsiii: mat. 12072 U, Pecrry6nuka bemapycs, MITIK F 15B 11/00 (2006.01) / A.W. I'epacumiok, C.1.
Bopo6sés, E.A. EcmanToBnd, A.f. Kotno6aii, A.A Kotno6aif; 3assutenu: A.U. I'epacumriok, C.1. Bopo6sés, E.A.
EcmanTtoBuy, A.Sl. KotnobGait, A.A Kotnob6ait (BY). — Ne u 20190067; 3asBn. 2019.03.21; omy6m. 2019.08.30 //
Adinpritas! Oton. / Ham. maHTp iHTAIeKTYan. yaacHacti. — 2019. — Ne 4.
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«MEXXOTPACAEBOM 3AINAYHHUK» —
HHCTPYMEHT PA3BUTHUSI HHHOBAIIHMOHHO-
TEXHOAOTHYECKOH KOOIIEPAILIUH
IIPEOIIPUSITHHA U YHUBEPCHUTETOB

Anexceee FO.I., cenepanvhviii Oupekmop Pecnyonuxanckoco uHHOBAYUOHHO20 YHUMAPHO2O
npeonpusmus « Hayuno-mexnonocuueckuii napx BHTY «Ilonumexnuky — npopekmop no
npoussoocmeennotl desmenvrnocmu BHTY, kanouoam mexnuueckux nayx, y.aliakseyeu@bntu.by
Jlyoxo H.A., nauanvonux Mesicgyzosckoeo yenmpa mapkemunea HUP Pecnybniukanckozo
UHHOBAYUOHHO20 YHUMAapPHO20 npeonpusmus « Hayuno-mexnonocuueckuii napx BHTY
«lTonumexnuky, dudko@park.bntu.by
Boiimewonok M.A., nayunuiii compyonux Meoicgyzosckoeo yenmpa mapkemunea HUP
Pecnybnuxancrkoeo unnosayuonno2o ynumapno2o npeonpuamus « Hayuno-mexunonozuueckuii
napk BHTY «Ilonumexnuxy, voiteshonok@park.bntu.by

CoBpemeHHast 59KOHOMHUKA — 3TO CUCTEMa MHOTO-
MEpHBIX B3aMMO3aBUCHMOCTEH M B3aUMOCBSI3CH,
OTIMPAFOIIASCS HA CIIOKHOE COUYETAaHUE MEXaHM3MOB
KOHKYPEHIINH, KOOTIEPAINA M MapTHEPCTBA HA Ma-
KpO- U MHKPOYPOBHSX, COCOUHCHHE TIIOOATEHOTO
pBIHKA W HAIIMOHAIBHBIX W JIOKATBHBIX PBHIHKOB. B
9THX YCJIOBUSX KIIOUEBHIM PECYpCOM Pa3BHUTHS Ha-
[IUOHAITBHBIX SKOHOMUK, OTPACiei, OTIEIbHBIX TIPO-
W3BOJICTB CTAHOBSITCS 3HAHUS, HAYKa, YEIIOBEUECKUI
(MHTEIICKTYaIbHBI) KalTuTal.

MopepHu3aluyu OTEYECTBEHHBIX OTpacieil mpo-
MBIIIJICHHOCTA Ha OCHOBE IIHPOKOMACIITA0HOTO
MHHOBALIMOHHO-TEXHOJIOTHYSCKOT 0 OOHOBJICHHS
SIBIIICTCS. CBOCBPEMEHHON M €CTECTBEHHOHN peak-
Mel Ha TEHJEHIUH PAa3BUTHUS MUPOBOM IKOHOMHU-
ku. 1 ocobast posib B 3TOM Iporiecce MPUHAIICKUT
VUIpeKICHUSAM BBICIIETO oOpa3oBaHms. Ceroms
YHUBEPCHUTETHI — OTO MOIITHBIE 00pa30BaTEIIbHBIE U
HayYHO-TEXHHYECKHUE [IEHTPHI, B KOTOPHIX BBITIOIHS-
10Tcs (yHIaMEeHTaIbHbIE U IPUKIIAIHBIE UCCIIEI0BA-
HUS, BEJIETCS TIOJITOTOBKA HAYYHBIX KaJpOB BBICIIIEH
KBaJTU(UKAIMH, OCYIIECTBISICTCS HMHHOBAIIMOHHAS 1
MPOU3BOJICTBEHHASL ACSITENbHOCTh. Exeromno yHu-
BEPCUTETCKIUMH KOMIUICKCAMH, IOJIBEIOMCTBCHHDI-
Mu MuHHCTEpCTBY 00pa3oBaHUs, co3/aeTcs Ooliee
250 eaununi; 00HEKTOB HOBOM TEXHUKHU, TEXHOJIOTHIA,
MaTEpHUaIoB. ITO O3HAYACT, UYTO YHUBEPCUTETHI MO-
TyT CTaTh W SIBJSIIOTCS aKTUBHBIMH YYaCTHHKAMHU

MIPOLIECCOB MHHOBAIIMOHHOTO Pa3BUTHUS OTpaciel u
MIPOM3BOJICTB.

YuyacTue yHUBEpCUTETOB B TEXHOJIOTUYECKON MO-
JEpHU3AINH TIPOU3BOJICTB U COBMECTHOE DPEIICHHE
TEXHOJIOTHYECKUX 3a1a4 JAIbHEUINEr0 WHHOBAILH-
OHHOTO Pa3BHUTHUS MPEAIPUATHIA PEaIbHOIO CEKTOpa
9KOHOMUKH TpeOyeT UCTI0JIb30BAHUS COOTBETCTBYIO-
[IMX MEXaHU3MOB M MHCTPYMEHTOB COIPSIKEHUS MX
MoTpeOHOCTE W  HayYHO-WHHOBALMOHHO-00pa3o0-
BaTEJIbHBIX BO3MOYKHOCTEH YHMBEPCUTETCKHUX KOM-
IIJIEKCOB.

Takum HMHCTpyMEHTOM siBisiercss «MexoTpac-
neBoit 3amaunuk» (mo 2012 r. — «3agavyHuK OT Mpo-
MBILIUIEHHOCTH»),  CO3JaHHBI ~ MHHUCTEPCTBOM
oOpazoBanust PecriyOnmuku benmapych coBMecTHO ¢
MHHHCTEpCTBaMH U BegoMcTBaMu B 2007 T. 110 IOpy-
genauio CoBera MunuctpoB PecnyOonmku benapych
UL IpsIMOTO MH(OPMHUPOBAHUS YHHBEPCUTETOB O
MOTPEOHOCTSX NPEANPUATHIN 110 TEXHOJIOINYECKOMY
[IEPEBOOPYKEHHIO TPOU3BOJICTB.

Ilo cocrosanio Ha Havaimo 2020 roma «Mex-
oTpacneBoi 3afauyHHK» BKIO4aeT 138 3ampocoB
TEXHUYECKOTO M TEXHOJOTMYECKOro XapakTepa OT
45 mpeanpusTHi, B TOM YHCJIE B pa3pe3e MUHH-
CTepCTB M KOHLEPHOB: MUHHMCTEPCTBO MPOMBIIII-
nerHocty — 107, MUHHCTEPCTBO 3/7]paBOOXpaHEHHUS
— 5, MuH#CTEpCTBO SHEPTETUKH — 4, MUHHCTEPCTBO
apXUTEeKTypel W cTpouTenscTBa — 1, Konmepn

((I/IH)KEHBP-MQX&HI/IK»
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«bennernpom» — 8, Konnepn «bennedrexum» — 6,
Konnepn «bemtecOymmpom» — 7 (puc. 1).

[lanee MOXHO O3HAKOMUTCSI C IIOJHOW BepcHuen
«MexoTpacieBoro 3alaqyHuKa.

dopMHpOBaHUE, pa3BUTHE, OPTraHU3ALMOHHO-
KOHCYJBTAallMOHHOE U TEXHHYECKOE COIPOBOXKIC-
HUE, MOHHUTOPHHI pe3yJIbTaTHBHOCTH COTPYIHH-
yecTBa B paMKax «MexXoTpacieBoro 3agauyHHuKa»
OCYILECTBJIIET MEXBY30BCKUH ILIEHTp Mapke-
THHTa  HAayYHO-HMCCIICIOBATENLCKUX  Pa3paboToK
PecnyOnmkaHCKOro  MHHOBAaLMOHHOTO — YHHTap-
Horo npeanpusitus «Hay4HO-TeXHOJIOrM4eCKUi
napk BHTY «llonmutexnuk». OneKTpoHHas Bep-
cusi  «MexoTpacneBoro 3aJadHHKa» pa3Melia-
ercs Ha MHPOpPMAMOHHO-MapKETHHTOBOM  Y3Jie
Munuctepcersa oopazoBanws Pecrryonuku benapycs:
http://imu.icm.by/ru/problems_current.

B 2019 romy yHuMBEpCUTETaMH CHCTEMBbI
MuHucrepctBa  00pa3oBaHMs, CpPEeOH  KOTOPBIX
benopycckuii HalMOHANBHBI TEXHUYECKUHA YHU-
BEepCcUTET, benopycckuii rocynapcTBEHHBIH YHH-
BepcuTeT, benopycckuil rocyiapcTBEHHBINH TEXHO-
JIOTUYECKUI YHUBEpPCUTET, ['OMeNbCcKuil rocynap-
CTBEHHBIN TexHHueckuil yHuBepcurer umenu 11.0.
Cyxoro, benopyccko-Pocculickuii yHUBEPCUTET,
ButeOckuii rocynapcTBEHHBIH TEXHOJIOTHMYECKUN

YHUBEPCUTET, 1 OMENBCKUI TOCYJapCTBEHHBIN YHU-
Bepcurer uMeHu @D.Ckopunbl, ['pomHeHCKHH Tro-
CyJlapCTBEHHbIN yHuBepcuTeT uMeHu S.Kynaunsl,
[Tonoukuii rocy1apCTBEHHBI YHUBEPCUTET, B paM-
Kax «MexXoTpaciaeBoro 3alaqHHuKa» OCYIIECTBIIA-
Jack pabora Gosee yeM 1o 95 mampaBieHUsM ¢ 37
npeanpustusimu. Ilo 80 HampaBieHHSIM HMEHOTCS
pas3yIMuHbIC TOJIOKHUTEIIBHBIE PE3YNIbTaThl PadOTHI:
JOCTUTHYTBHl IPEJBapUTENBHBIE JOTOBOPEHHOCTU
O COTPYAHHMYECTBE B paMKax pELIEHHs 3asBJICH-
HBIX TEXHOJOTMUYECKHX 3alpocoB, MO OTIEIbHBIM
HaNpaBJICHUSAM 3aKJIIOYAIOTCS MM 3aKIIIOYEHbI J10-
roBOpa, MpopadaTHIBAIOTCS TEXHUYECKHE 3aJaHus
OT TPEenNpUATHI, OCYIIECTBISAETCS HCCIEeOBAHUE
MPEACTABICHHBIX MPEANPHUATHSIMA 00Pa3IoB U T.I1.

Crnemyer OTMETHTH, YTO HaWOOJEe MEepPCIEeKTHB-
HbIMH (OpMaMH MHHOBAIIMOHHO-TEXHOJIOTMUECKOI
KOOIIEpalluU TPENNPUATHII U YHUBEPCUTETOB, IO-
SIBJICHUIO KOTOPBIX COJEHUCTBYET «MeKoTpacieBon
3anmayHuKy, craHoBATCS: X0310roBopHbie HUOK(T)
P; cosmectneie HUOK(T)P B pamkax rocynap-
CTBEHHBIX, PETHOHAIBHBIX, OTPACIIEBBIX MPOrPaMM;
HUOK(T)P B pamkax AuCCepTalMOHHBIX HCCIEI0-
BaHUI aCMIMPaHTOB U JOKTOPAHTOB; COBMECTHBIE HH-
HOBAaI[IOHHBIE MPOCKTHI, (PUHAHCHPYEMBIC pa3liny-
HBIMU (DOHJJAMU ¥ UHBECTOPAMH.

TexHONOIHYeCcKHe KoopauaaTop: TexHONOIHYeCcKHe
3apOoCHl MIHHCTEPCTBO OBPA?»OI?AHI’L‘F[ TIPE/UIOKEHASA
VYmpasneHHe HAYKH H HHHOBAIHOHHO{E JeATeTEHOCTH
Munncrepcrso AavmEECTpaTOp: | EHTY E
TIPOMEIILTEHHOCTH Mesxevzoeckmii nenTp Mapketaara HHP FocygapcTeenHorO
npegnpuarnd «Hayaso-rexunonormgecknii napk BHTY «llonmrexmmgs:
MHHEHCTEPCTEO AKHIHITHO- | BV
KOMMYHATBHOT O X03AfCTEa (=]
8 o)
= MEHHCTEPCTEO apXUTEKTVPEL | BITY =
a H CTPOHTEIECTEA =
m ITTV E
- MUHHCTEPCTEO IHEPTETHEHR g
o S Ty
> Y —— MEKOTPACJIEBOH 3AJTAYHHK 5
. . =
E’j SApaBaOKpAHEHAT www.imu.icm.by/problems current | EPY E
H Konnepn «bemreroponn: .
B 2020 romy BkmogaeT 138 TeXHOTOTHYECKHX 3apOCOB BITY
< - t
OT 435 IpeanpHATHII
% Kounepn «Bemmrecovimpon pemp | LV g
E Konuepn «Benmedrexmo | mry E
-]

Copmectarre HIOK(T)P
B paMEaX IroCyJapCcTECHHBIX,
PErHOHATBHEBIX, OTPACICERIX
mporpaMmM

X 0310rOBOpHELE
HIOK(T)P

®OPMBI HHHOBAITMOHHO-TEXHOJIOT MYECKOM KOOIIEPAITUH

CoemecTHEE
HHOBAIHOHHBIE IPOSKTEL
tHHaHCHPYEMELE
pazTHIHEME GOHIAMH H
HHEECTOPAMH

HHOK(T)P e pamrax
mHCCePTAITHOHHEIX
HCCIeJ0BaHHIT ACTIHPAHTOR
H JOKTODaHTOE

Puc. 1. Cucmema uHHO8AYUOHHO-MEXHONOSUYECKOT KOONePAYUuU NPEONPUAMULL U YHUBEPCUMENO8 8 PAMKAX
«Meoicompacnegozo 3aoaunuray
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MEXOTPACAEBOM 3AAYHHK

3AIIPOCHI OPTAHU3AIIUH U IIPEAIIPUSITUH

PECIIYBAUKHU BEAAPYCH I1IO CO3AHHIO
HOBBIX TEXHOAOI'MH H PEIIEHUIO

IIPOBAEMHBIX BOIIPOCOB B 2020 I'oy

3aka3uuk-
noTpeduTe b ILnanupyembie
Ne HaumeHoBaHue nmpo0eMHOIi 3a1a4u, (opranmuzanmus, CPOKH BbIIIOJIHE-
n/n TEXHOJIOTHYECKOI0 3apoca, aHHOTALMS ®UO oTrBeTcTBeH- | HUS U 00beMBbI (u-
HOI0 JIMLA, KOH- HAHCHPOBAHUS
TaKTHbIE JIAaHHbIE)
1 2 3 4
MUHUCTEPCTBO NIPOMBIIIVIEHHOCTH
OAO 3BaBox «OnTuk»
ITorck HOBBIX CTEKOJIBHBIX MAp Jis1 ONTOBOJIOKHA 11of | [To3Hsk 2020-2021r.
3aJIlaHHBIN TEMITEPATYPHbIH KOAPQPUIMEHT JIMHEHHOTO | Muxau IIpennonaraemplit
1 | pacumpenus (TKJIP), coorBercTByromuii TKJIP konH- | MuxaiinoBuy 00bEM (huHaHCHPO-
TAKTHPYIOMIHUX C ONMTOBOJIOKHOM KOHCTPYKTHBHBIX Ma- | TEIL.: BaHUS —

TEpHUAJIOB.

+375 154611250

20,0 TEIC. PYO.

OAO «BEJIA3»

HccnenoBars (akTopsl (XUMHYECKHHA COCTaB CTaJICH,
crioco0 BBIUIABKU CTAJIM, METOJ MOJIyYEHHs 3arOTOB-
KH, TpeIBapuTelbHas TepMOoOOpadoTKa, MeXaHW4e-
ckast 00pa0OoTka, ITyOMHa HeMeHTanuu, Gopma U ce-
YeHHUE JCTalu U JAp.), BIUSIOMUE Ha edopMalniy mno-
clie TIPOBEJICHNSI XUMHKO-TEPMUIECKOI 00paboTKH Ha
cramax 20X2H4A, 20XH3A, 12XH3A, 18XI'T. datp
PEKOMEHJIAIMK [0 CHWXKEHHIO JIe(OopMaIMid C LENbI0
YMEHBIIICHUS TPHITYCKa Ha NUIM(POBAHHE.

VI'T

I'mox A.B.

TEIL:

+375 177527865
e-mail:

A.Glod@belaz.

minsk.by

2020 r.
ITo mnany
paspaboTumka.

((I/IH)KEHBP-MQX&HI/IK»
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PA3SPABOTKH YYEHBIX U CIIEIITHAAHCTOB |

CKO20 MUNA AGIAIOMC MEPMOYYBCMEUMENbHbLE NeH-
KU, UBMEHsIowUe C80e COnpomueieHue noo oeucmseuem
obnyuenus. Om ux xapakxmepucmux 306uUcsim makue
KJl0uegble Napamempsl Kax, yOeubHas 0OHAPYHCUsa-
towas cnocoonocmy (Specific Detectivity D*(f, 1), no-
poeosas uyecmeumenvrocms (Noise equivalent power
(NEP), unepyuonnocms pomonpuemHuix yCmpoucma.

Cospemennoe cocmoanue 0auHoIl npoodIemMbl:

B nacmoswee epema wnaubonee ynompebumenn-
HOIMU  MEPMOYY8CHBUMENbHUIMU  COAMU  AGNAION-
ca VOX, a-Si, mumanam cmponyus — oapust (BST).
OnmumanvHbiMu Xapaxmepucmuxkamu U3 3mozo paod
oonaoarom naenxu VOX. Heoxnascoaemvie UK gpomo-
npueMHbvle YCMpoLUCmea Ha UX OCHO8E 3AHUMAIOM OKO-
210 95 % pwinka, 00HaKo 3ma MexHonN02Us 6Cecmopo-
He 3auuierHa namesmamu 3apyoeniCHblX KOMRHAHUL U
8bIX00 C NPUOOPAMU HA ee OCHOBE HA GHEUHUE DbIHKU
sampyonumenen. Kpome moeo, napamempwi uyecmeu-
menvrocmu nienok VOX ocpanuyusaiom pazmep nux-
censi homonpuemno2o yempoticmsa yposuem 17 mrm.

Buvibop nanpaenenusn pavom:

YyecmeumenbHOCmb NUKCeLa HO MOKY Modicem Oblmb
VIYUUleHa NnogvlulenueM Kodpguyuenma noeiouje-
HUs (€), Menioozo Kodpduyuenma conpomuseieHus
(TKC), npunooicennoe nanpsicenue (Vbias), a maroice
cHudicenuem menaonposoonocmu (Gth) u conpomus-
nenusi mepmopesucmopa (R). Kpome moeo, neobxoou-
MO obecneuums 0OCMAMOYHO HUSKYIO MeMRepantypy
opmuposanus  mepmMoUYECMEUMensHo2o cos (00
400°C) 05t mexHon02U¥eCKol COBMeCMUMOCIU C NPO-
yeccom U320MoseHUs POMONPUEMHBIX YCMPOUCTS.
Heobxooumo paspabomamv u ucciredosams mepmo-
yygcmeumenvuvle NAeHKU CLOJHCHbIX okcudog ¢ TKC
bonee 2,5 %/° (no modymio), conpomueienuem meHee
100 KOm, yyscmeumenvrocmoio ayyute 30 uK.

+37517 398 63 59.

3aMecTUTEIb
[JIAaBHOTO MHXKEHEpa
T'puikoB

Buranmit
Hukonaesuu

TEIL:

+375 17 398 10 65.

Ipumeuanue:

JUTSE Pa3paboOTKH U
OpraHu3anuu mnpo-
M3BOACTBA (DOTOTIPH-
€MHBIX YCTPOUCTB

B CO3JIaHHOM OoTpac-
TIeBOH TabopaTopun
HOBBIX TEXHOJIO-
THH 1 MaTepUaJIOB
(OJIHTM).

2 3 4
OAO «MHTEI'PAJI»-ynpasasiomasi komnanus xojaagunra « AHTEI'PAJI»
TepMouyBCTBUTEIBHBIE IIIIEHKU Benymuii TexHoor 2020 1.
Komnoc DurHaHCUPOBAHUE:
Cooepirrcanue nayuno-mexnuuecKkoi npoonemol: Bnanumup pecnyOIMKaHCKUN
OcCHOBHBIM UCTIOTHUMETbHBIM JNleMEeHmMOoM Heoxaadicoa- | BmamumupoBud oromxeT — 50 000
embix UK homonpuemnvix ycmpoticme boromempuye- | T pyo
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2

4

TepmocToiikue KepTBEHHBIE CIIOU

Cooepircanue HayuHO-MEXHUYECKOU RPOOIeMbL:

B mexnonocuu ¢popmuposanus 3D cmpykmyp muxpo-
anexmpomexanudeckux cucmem (MIMC), homonpu-
EMHBIX U Op. YCIPOUCE UCHOTb3VIOMCS HCEPIGEHHbIE
CI0U, KAK Npasuio NonuumMudos. Xepmeenuvle ciou
OOMIICHBL CTYAHCUMb MEePOOLl OCHOBOU OJisi HAHECEeHUs.
u popmuposanus yHKYUOHATLHBIX C0e8, KaK Npasu-
J10, HEOP2AHUYECKUX MAMEPUAos, NOcie 4e20 Hcepm-
BEHHBIE CILOU QONHCHBI dPHEKMuUeHO yoarsamvcs 0e3
NOBPENCOCHUL  CHOPMUPOBAHHBIX — (DYHKYUOHATLHBIX
cioes.

Coepemennoe cocmoanue OGHHOU NPOOIEMbL:

B nacmosuwee spems cywecmeyem 0ocmamouHo MHO-
20 NOMUUMUOHBIX Komnozuyull, Hanpumep, PI25XX
Gupmvr HD MicroSystems, ocnognvim Hedocmamxom
KOMOPLIX  AGNAEMCA  HeOOCMAMOYHAS MePMOCIOl-
xocmo. Ilocie 6o30eiicmeus memnepamyp donee 350°C
OHU OO paznaeaiomcs, b0 UpPe3sbl4aiiHo mMpyoOHO
yoansiomest. Ilpu smom, 015 noyyenus yHKyuoHaib-
HbIX CNI0e8 C JHCenaemMblMu XAPaAKmepucmuKamu acmo
mpebyiomes memnepamyphule oopadomku 00 400°C u
bonee.

Buvibop nanpaenenusa pabom:

Heobxooumo paspabomams mepmMocmouKyo opeauu-
YeCKyH KOMROUYUIO C:

- BO3MOJICHOCTNBIO HAHECEHUs HA NIACHUHbL MPAOUYU-
OHHBIM MEMOOOM YEeHMPUDYUPOSAHUSL,

- MOMWYUHOU NJIEHOK NOCILEe OMBEPAHCOeHUs (UMUOU3A-
yuu) om 1 00 5 mrm;

- BO3MOJICHOCBIO YOANeHUsl 8 OP2AHUYECKUX PACEO-
pUmMenax Uy KUCIOpOOHOU Niazme nocie mepmude-
cKux gosoeticmsuii npu memnepamype 6onee 420°C;

- oasnenuem napos npu memnepamype okoio 400°C
menee 10-4 mm.pm.cm.;

- KOGhpuyueHmom mepmuyecko2o pacuuperus oKoio
40 ppm.

2020 .
DUHAHCUPOBAHUE:
pecIyOIIMKaHCKIIA
oromxet — 50 000

pyo.

MasoTOHHaKHBIE MaTepUaIbl

Cooeporcanue HaAyuHO-MEXHUUECKOU NPoOIeMblL:
Tlompebnenue HeKkomopwix MAMepuaios 6 mexnpoyec-
Cax u320MosenUs UHMeZPaAIbHbIX MUKPOCXeM COCIAG-
JIsiem Om HeCKOIbKUX eOUHUY 00 HECKOIbKUX 0eCaIMKOs
KUTLOZDAMM 6 200, 4MO NPUSOOUM K OMKA3Y 6 UX U320~
MOBIEHUU U NOCMABKE KPYIHLIMU QUDPMAMU-U320MO-
GUMETISIMU.

Hauaneramk otmena
VIT

Porogoit

Brnagumup
HBanoBny,

TEIL:

+375 17 398 63 59

2020
Horosopa ¢ OAO
«MHTEI'PAJI»-
YITPaBIISTOTIAS
KOMIIAHUS XOJITHHTa
«MHTEI'PAJI»
DuHAHCUPOBAHHUE:!
5 000 pyo®.

«I/IH)KeHep-MeXaHI/IK»

19



PA3SPABOTKH YYEHBIX U CIIEIITHAAHCTOB |

KOMITO3UTHBIX ~ TTOJMMEPOCTOHHBIX CTAaHWH (KOpITyC-
HBIX JIeTaJiel) MPeM3MOHHOTO 000PYIOBAHUS, a TAKKE
TEXHOJIOTUH UX U3TOTOBJICHHUS.

Lonoicnvl cooeporcamy:

- MUnoGvle UlU NPUMepHble pacyemsl NoIUMepoOemoH-
HBIX CIAHUH HA HCECTKOCMb, 8UOPOCMOUKOCMb, mep-
Muueckue deghopmayuu;

Kamnuenko B.M.
TEI.:

+375212 55 69 08

2 3 4
Cogpemennoe cocmoanue OQGHHOU RPODOIEMbL: Havanbuuk V3
B nacmosuwyee epems cywecmeyem npobnema c¢ useo- | [oH4apuK
MOoGNeHUeM U NOCMABKOU MAMepuanos: IOpuit Hukonaesu4
- AMMOHUL KPEMHEDMOPUCMbIlL, TEJ.:
- mpumemunbopam, +37517 2122423
- oumemuaghocgpum,
- AMMOHULI-Yeputi a30MHOKUCTIbILL.
Buvioop nanpaenenusa pabom:
Heobxooumo paspabomams npouzeo0cmeo mamepua-
J108 OJ151 2NEeKMPOHHOLL NPOMBIULIEHHOCIU 8 00bEMAX:
- AMMOHULL KpeMHe(hmopucmolii — 5 k2/200;
- mpumemunoopam— 30 xe/e00;
- oumemunghocgpum— 10 xe/200,
- amMMOoHUti-yepuil azomuoxucavill. — 40 xe/200
Tpebosanus k mamepuairam no coenacosaruvim ¢ OA0
«MHTEI'PAJI»- ynpasnsiowas KOMRAHUsi XOMOUHeA
«MHTEI'PAJl» cneyugukayusm.
AHanu3 ynbTpayuCTbIX MaTepUajoB HavanbHuk 2020 1.
ornena YI'T DurHaHCUPOBaHUE:
Cooepocanue HayuHo-mexHuyecKol npoonempl: Porogoii peciyOnMKaHCKui
B nacmosawee epems ¢ PBE omcymcemsytom npubopet u | Bnagumup OTOImKeT —
memoouxu ananuza npumecei (Al, Cu, Pb, K, Na, Ca, | IBanoBHY, 200 000 py0.
Fe u dp.) ¢ npedenom obnapyicenus na yposue 0,1 - 1 | Ten.:
ppb ona ynempauucmoix xumuueckux mamepuanog u |+37517 398 63 59
VIbMPA4UCMOU 0eUOHUB0BAHHOU BOObL.
Hauvanpauk 11371
Coepemennoe cocmoanue OAHHOIL RPOOIEMbL: Xomud
6 Hmerowuecs npubopsr u memoouku ananusa dscuokux | l'eanaauii FOpbesuy,
XUMUKAMOS8 U OCUOHUZ08AHHOU 800blL OISl HYHCO eK- | TeIL.:
MPOHHOU npombluLIeHHOCU umelom npeden obuapy- | +375 17 398 50 75
JiceHUs npumecell Ha ypogue eOuHuy ppb.
Buvioop nanpaenenusa pabom:
Tpebyemcs paspabomxa npubopos u Memooux anaiu-
3a ¢ npederom oonapyscenus npumeceil (Al, Cu, Pb, K,
Na, Ca, Fe u 0p.) 6 dcuoKkux xumuxamax (Heopeanuie-
CKUe KUCTOmbl, AMMUAK 800HBI, NEPEeKUCh 6000pood U
0p.) u 8 yIbmpauucmotrl 0eUoHU308aHHOU 800€ HA YPOGs-
ne 0,1 — 1 ppb
0OAO 3aBoa «BU3AC»
Pa3zpaboTka MeTOOMKH pacueTa W IMPOSKTHPOBaHUs | [aBHBIN HHKEHED 2020 1.

O0beMbl prHAHCH-
POBaHUS 1O COIvIa-
COBAHHIO.
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| PASPABOTKH YYEHBIX H CIIEITHAAHCTOB

1 2 3 4
- pexomenoayuu no ux ORMUMATbHOMY KOHCmMpyuposa- | I maBHbIN
HUIO, KOHCTPYKTOD
- peKoMeHOayuu no payuoHaIbHomy noooopy mamepu- | Menunkuii A.1.
anog ¢ 060CHOBAHUEM UX NEPeUHs U TMeXHUYECKUX Xa- | TeL.:
PaAKMepucmuK, +375212 5574 63
- MUNOBOU UTU NPUMEPHBILL MEXHO02UYeCKULL NPpoYyecc
10 U32OMOBLEHUIO KOMNOZUMHBIX CIAHUN U UX NOCTe-
dyrowue mexanuyeckyio u opyeue oopabomxu,
- MEMOOUKU UCTILIMAHUL U320MOGLEHHBIX CHIAHUH U U3~
Mepenue ux cmamuyeckux u OUHaAMUYeCKUx Xapaxkme-
PUCIUK (8 MOM HUCTIe JHCeCMKOCMb, UDPOCMOUKOCHD,
MmepMoCcmadUIbHOCY).
Pa3paborka mporpaMMHOTO KOMILIEKCA KOHTPOJS | [J1aBHBII MHXKEHED 2020 .
aIaNITHBHOTO yTpaBiieHus nporieccoM numdosanns. | Kanmmuaenko B.M. O0bembl pUHAHCH-
TeL: POBaHMs 110 coria-
Komnnexm cneyuanvroco npoepammuozo obecneue- | +375 212 55 69 08 COBAHMIO.
nus (pabomarowgeco ¢ YYIY SINUMERIK 840Dsl ¢.
] SIEMENS) oonorcen obecneuumes monumopune u asmo- | I maBHbIi
MAMUYECKyio pecyiuposKy HpoyeccoM uaugosanus | KOHCTPYKTOP
u30enusl 8 pexcume peanbHo20 6PeMeHu. Mennnxwuii A.H.
Tpoepammupiil KomMniIeKe OONNCEH NO3BOAUMbL ONMU- | TEIL.:
MUsuposams npoyecc ulaugosanus u uzbexcams asa- | +375212 5574 63
PULIHBIX cumyayuil npu npesvlueHuL OONnyCmuMbIxX Ha-
2PY30K HA WIUDOBATLHBIL WNUHOETD. Hagansauk OCAIIP
Paspa6orka nporpammuoro obecneuenus (I10) mis Kynewos J1.9. 2020 r.
CHMYIIAIMH 00paGOTKM Ha MeTaII000pabaThBArONIKX | oL O0beMsbl prHAHCH-
cragkax ¢ Ully. +3752125574 63 PpoBaHMs IO COITIa-
COBaHHIO.
Bxoonuvimu dannvimu 0151 cumyisiyuu OoaiCHbL A61Mb-
cs:
- 3d-modenv cmanka ¢ Y11y
9 |- 3d-mooenv npucnocobnenus
- 3d-modens pexcyujeco uncmpymernma
- 3d-moodenv obpabamvieaemoti demanu
- ynpasasarowas npoepavma (VII).
11O oonxcno pabomamv na IIK, eéxodswem 6 co-
cmas YUIIY naubonee uszsecmuvix uzeomosumeneli:
@.SIEMENS, ¢.Fanuc u dp., u 6 nonHom obveme 60c-
npunumams ocobennocmu Y11 ons smux YI1Y.
0OAO «MM3 umenun C.U.BaBuiioBa — ynpasJjsiiomas KoMnanus xoiaauara «beaxOMO»
Hckmouenne HEOOXOJMMOCTH OKOHYATeNbHOH Mexa- | Kosbipesa 2020 1
HUYECKOM 00paboTKM monumMmepHbIX netaned (rpym- | CBernana : .
10 |ma «llommamneranm») 3a cyeT MOBBIIIEHHS TOYHOCTH | BacuineBHa Ip CAUTONIAraCMbIH
) 00béM (huHaHCHPO-
o0ecrieueHrsl pa3MEpHBIX MapamMeTpoB Ha OIEpaIysX | Tel

HPECCOBKH.

+37517 263 45 67

Bauausg — 20 000.

«I/IH)KeHep-MeXaHI/IK»
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1 2 3 4

PaspaGorath mporpaMmHoe obecrieueHue ympasie- | dedyxa 2020 r.

HUS POLECCOM JIUThS MOJ NABIEHUEM 3arOTOBOK I10- Bnagumup IMpennonaraemplii

BBIIIEHHON TIOTHOCTH (2-# Gamn mopuctocTtn) w13 | IBaHOBHY 00béM (rHaHCHPO-

11 | cnnaBa mpousBozacTBa OAO «benusermer» ¢ yuerom | TEIL.! Baxust — 20 000.

IPOrpaMMMPOBAHUS MiepekmoueHus (a3 npeccopanus | 7375 17263 45 67

MAIlIUH JIUThS 10J] NapieHueM «Biihler» mnst monmenei

«Classic» u «Evolutiony.

OAO «beaTAIIA3»

Pazpabotats sHEprocOeperaroyo TeXHOIOTHIO H3ro- | [TTaBHBIM TexHOIOT 2020-2023 1,

TOBJIEHUSI KOHWYECKUX IIeCTepeH ToKapHoro narpona. | Kpusomyct [Ipennonaraemslii
Urops Hukonaesuu | 00bEéM (hUHAHCUPO-
TeI.: BaHUS —

12 +375 152 55 3529 500 000.
e-mail:
beltapaz.ogt@yandex.ru,
technolog(@beltapaz.com

Pazpaborats »ddexTuBHBI 3neKTpoMexaHn4ecKul | [maBHbIN 2020-2021 r,,

MIPUBOJL JJIl MEXaHU3UPOBAHHOTO 32)KMMa 3arOTOBKU B | KOHCTPYKTOP [Ipennonaraemsrii

MaTPOHE CTaHKa. Lexan 00bEM (hUHAHCUPO-
Bragumup BaHHUS
HukonaeBnu —200 000.

13 TeJL.:
+375 152553524
e-mail:
0gk-2008(@mail.ru
constructor@
beltapaz.com

Pa3paborka m amanranus K yCIOBHSM IPOWU3BOACTBA | 3aMECTHUTEIH Ompenemnsiercs rpa-

TEXHUYECKHX CPEJCTB AMArHOCTUKH KaueCTBA OBEPX- | [NIABHOIO HHXXEHEpa | (PUKOM I10 COIaco-

HOCTH 3aKaJIKH (ITyOMHBI 3aKaJI€HHOTO CJI0s1) N3AEINH, | XMbUIOB BaHMIO C UCTIOJHH-

14 | momBepraembix Tepmoobpadotke (TBY 3akanka, 3akan- | Bacummii TEJIEM.

Ka 1ocJie IEMEHTAlMH U T.1.). Brnagumuposny O0beMsbl prHAHCH-
TeI.: pOBaHus 10 coria-
+375 152553512 COBaHHUIO.
MO0.:

Pazpabotka CPENCTB M3MEPEHNUs TBEPAOCTH 3AKANCH- | | 3c 33 cos 45 5) Onpenensiercs rpa-

HBIX MTOBEPXHOCTEH M1A30B, IATIOB M CTYIHLBI KOpIyca | ~ -~ (hmkom 1o coraco-

TOKapHOTO MaTPOHA. info@beltapaz.com | B0 € HOMOTHH-

15 TEJIEM.
OO0BbemMbl pUHAHCH-
POBaHMs 10 corvia-
COBaHHUIO.
Omnpenenenre TUTEHHBIX JeQEKTOB B OTIMBKAX METO- Onpenensiercs rpa-
JIOM HEpa3pyIIaloiero KOHTPOJIS. (uxoM 1o coraco-
BaHMIO C UCIIOJIHU-
16 TEJIEM.
O0beMbl pUHAHCH-
POBaHMUs 110 cOorvIa-
COBAHHIO.
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1 2 3 4
OAO «Ilitanap»
ITosnyuyeHne MmEpOXOBATOCTH HA SJUIMINTUYECKOM IO- | [JIaBHBIA TeXHONIOTr I'xB. 2020 .
BepxHOcTH (110 opmyre y2=53,57241x-0,217259x2) | sanor C.M. O0beMbl (PUHAHCH-
Ra8um u3 crutaBa AJ133 (AMr6) 'OCT4784-97 u na- | Ten.: POBaHUS ONPEACTIAT-
HeceHue Ha Hee mokpeitus A1/SiO ¢ coxpanenuem | +375 17226 12 71 Cs1 TIPU 3aKTIOUCHUN
17 POQHIIS AIUTMITUYECKON MTOBEPXHOCTH MO00.: JI0roBOpa.
("depTex mpe0CTaBIISETCS TI0 3aIPOCy) +375 44 583 48 52
e-mail:
ogt@kbtem-omo.by
3A0 «ATJIAHT»
Buenpenue cucreM ynajaeHHOTO JOCTyIa MO TEXHOJO- | [TTaBHBIM KOHCTPYK- 2021-2022 1.
run Wi-Fi i ynpasneHust XOJOAWIBHUKAMH U CTH- | TOP duHaHCHUpPOBaHUE 32
pabHBIMUA MaLIMHAMHU. CepxaHoB CUeT COOCTBEHHBIX
Koncrantun CPENCTB.
18 DnyapnoBud
TelL:
+37517 218 62 05
daxc:
+375 17369 59 18
e-mail: ske@atlant.bv
OAO «I'omceabManm
HeobOxoauma pa3zpaboTKa TEXHOJIOTMH M KOMIUIEKca | [aBHBIA — cBapIIuK 2020 .
000pyAOBaHUs UIA YNPOYHEHHUS PEKyIHMX KpoMmok | YI'T O6beM puHaHcupo-
MPOTUBOPEXKYIINX OpyCheB KOpMOYOOpOuHO TexHH- | [Teyenko BaHMS ONpeIeNIseTCs
K4, IpelycMaTpyUBarollias aBTOMaru3aluio mnpolecca | Enena AnaronbeBHaA | UCXOIS U3 TEXHUYE-
|g |HAHECEHHUS YIPOUHSIOLIETO CIIOS. TelL.: CKOTO 3a/1aHHU.
+375 2325923 98
3aBemyromuii  1a60-
paropueii  marepu-
AJIOBEICHUSI U TpH-
Heo0xomumMo  ycoBepIIeHCTBOBATh TEXHOJOTHIO Ha- borexuuku Haywro- 2020 .
HECEHHs] M3HOCOCTOMKMMH TMOPOIIKaMH padodmx 1o- | TEXHMHIECKOro  IEH- | Oopem (puHAHCHPO-
BEPXHOCTH HOXEH M IIOMATOK KOPMOYOOpodHbIX i | TPa KOMOAMHOCTPO- | gamys ompenensercs
3epHOYBOPOUHBIX KoMOaiiHOB, mpeycmarpuBarontyio | CHust (HTLK) MCXOJIA U3 TeXHHYE-
20 | aBTOMATH3AIIHIO BCErO MPOIIECEa C Ienbio HekmoueHns | CONoBeH CKOTO 3a/IaHMsl.
BIIMSHHS «YETOBEYECKOTO (hakTopa» M rapantupyo- | HHKOIaH
IIYI0 OTCYTCTBHME MHMKDPOTPEIIMH M OTCIOEHHMil B Ha- | PEIOPOBHY
Tell:

TJIABJICHHOM CJIO€.

+375232 593876

«I/IH)KeHep-MeXaHI/IK» |
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PA3SPABOTKH YYEHBIX U CIIEIITHAAHCTOB |

1 2 3 4
TpeOytorcsi 0OBEKTHBHBIC KOJNMUYECTBEHHBIC OIlECHKH | HawanpHuk otmena 2020 1.
BIIUSTHUST TIOJIOCYATOCTH, HEMETAJUTMUECKHUX BKIIIOUE- | TepMUYecKor o0pa- | Oovem dpuHaHCHPO-
HUW KPYIJIOTO TIpOKaTa Ha MPOYHOCTHBIC Xapakrepu- | 6oTku YI'T BaHUS OIPEACIIACTCS
CTHUKHU METaJlIa TOTOBBIX U3AEIHH. CepadumoBuu UCXO[Sl U3 TeXHUYE-
21 Arekcent CKOI'0 3aJaHusl.

He uccnedosana sasucumocms npedena mexyuecmu, | ANCKCaHIPOBUY

npeodena npoYHOCMU, OMHOCUNENbHO20 VOIUHEHUS U | TEIL.:

cyogicenus, YOapHoul eéazkocmu  om bauna norocuamo- | +375 232 59 38 76

CMu, HATUYUSL HEMEMANTUYECKUX BKAIOUEHUL

HeobxonuMa pa3zpaboTka HOPMATHBHOIO JOKYMEHTA, 3336[‘3’}0311“171 n1a6o- 2020 .

PEMIaMEHTHPYIOIIETO cofiepkanue anb(a-paspl B ju- | PATOPHCH  MATEPHA- | OGrem dunancupo-

CTOBOM TIpOKaTe, a TAKKE METOMKH M HHCTpyMeHTa- | IOBEICHHS 1 TPUOO- | popya orpenensietcs

pust Juist KOHTPOIIs anbda-(hasbl B TOHKOIHMCTOBOM Mpo- | TEXHUKA HTHK UCXOJISl M3 TeXHHUYE-
5y | Kare, a TaKKe B rOTOBOM M3IENMH 13 cTalnel ayCTeHNT- gzigﬁzlg CKOTO 3a/IaHHS.

HOTO KJiacca.

denopoBuy

Coaznacno T'OCT 11878-66 npedycmompen memoo kon- | T

mpons anbha-aszvl 8 nPpoKame Kpyano2o ceueHus Ol +37523259 3876

CMAnu ayCmeHumHo20 Kaacca.

HeoOxonuma pa3paboTka KOMITAKTHOM IMOPTAaTUBHOM | 3aBeayronmii Jiabo- 2020 .

CHCTEMbI KOHTPOJISI COCTOSIHUSI Maciia B Ipollecce dKe- | paropueld  Marepua- | O0beM huHaHCHPO-

TuTyaTanui komMOaiiHa 1 HayYHO-00OCHOBAaHHBIX HOPM | JIOBEJCHUS U TPUOO- | BAHHS ONpeNeIsieTcs

(DM3UKO-XUMHUYIECKUX  TIOKazareser, mo3Bosstrommx | Texauku HTIK HACXOMS U3 TEXHUYE-
23 | ompenesaTh CpOK 3aMEHbI Macia. Comnoseit CKOTI'0 3a/1aHUs.

Hukomnait

B nacmoswee epems 3amena macia npouzsooumcs co- | denoposud

2N1acHO 0OwUM pekomeHOayusam, ykazauHoim 6 KJ[, 6e3 | Temn.:

yuema peaibHo20 COCIMOAHUSL MACA. +375 232593876

HeobOxoaumbl crHTE3 1 pa3paboTka TEXHOJIOTHUH MOy~ 2020 1.

YEHUSI THKCOTPOITHBIX TOJIIMYPETAHOBBIX MATEPUAIIOB O0beM GuHaHCHPO-

IUIS1 BKJICUBAHMS CTEKOJ KaOMHbI, MOTYJIbHbIX ITaHETICH, BaHMS OpenessieTcs
94 | TEPMETH3AIIH niesen. UCXO[sl U3 TeXHUYE-

CKOTO 3a/IaHHS.

Omcymcmaeyem omeuecmeeHHoe nPou3800Cmeo Mame-

puanos 0jisl 8KJIeUBaHUs CMeKol. AHanoau: eepmemuxu

. «Sikay ([llseiiyapus), ¢p. «Henkely (I'epmanus).

JInst M3roToBIIeHMS Bajiblla METAUIOAETEKTOpa KOPMO- 2020 T.

yOOPOYHBIX KOMOAHHOB HEOOXOIUM CHHTE3 MHHEPAJIO- O06BeM (hrHAHCUPO-

HAIIOJIHCHHBIX HJIK CTCKJIOAPMHUPOBAHHBIX ILIACTHUKOB BaHUs ONpeACIIsICTCS

Ha ocHOBe IIA-6 mimm mommanKWIeHTepeTanaToB, a WCXOJIS U3 TEXHUYE-

25 | Taxoke MOTU(MUITMPOBAHHOTO TTOJTMKapOOHaTa. CKOTO 3a/1aHMs.

DusuKo-MexaHuuecKue Xapakmepucmury paspadoman-

HO20 MAmepuana O0NICHbL 6 2-3 paza npesuiamy aHalo-

2uuHble nokasamenu OnouHo2o nonuamuoa u Anunona J1.

Tpebyercs TpubonmorHueckas mporpaMmma 1 CHCTEMHAS 2020 1.

0a3a JaHHBIX IS BBIOOpA ONTHMAIbHOIO COYETAHMS OO6beM puHaHCHPO-

26 | MaTepHajoB U CMa30K OTEYECTBEHHOIO U 3apyO0eyKHOTO BaHUS OTIPENIENICTCS
[IPOM3BOJICTBA, UCIIOJIB3YIOLUIMXCS IPH KOHCTPYHPOBa- HCXOJISl U3 TEXHUYE-
HUM [Iap TPEHUSL. CKOTO 3a/IaHHS.
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1 2 3 4
TpeOyercst pa3paboTka MaTepualia U TEXHOJIOTHHU I10- 2020 r.
Jy4eHHUS THOKHX IIaCTMACCOBBIX TOTUIMBOIIPOBOJIOB C O6wem (punancupo-
BHYTpPeHHUMH quametrpamu 8, 11 u 15 MM, crrocoOHBIX BaHUS OIPEACIISIETCS
BbIACpKaTh AasieHue no 10 MIla u temneparypy pa- HCXOJIsl U3 TEXHUYE-

27 | 6ouelt »kuakocT 10 1roc 960C. CKOI'0 3aJaHusl.
OmeuecmeenHoe — NPOU3BOOCMBO  OMCYMCMBYen.
Ananoau npouzsooum
¢. «Amogpunay (Opanyusi).
J1st oTHEeNTKH BHYTPEHHETO MHTEphepa KaOWHBI HEOO- 2020 1.
XOJTUMBI MOJYJThHBIE TIOJMMEPHBIE JETal C dJIeMeH- O6wem punaHCcHpO-
TaM¥ IIYMOIIOTIIONIEHHS, CTIOCOOHBIE 00ECIIeYUTh 00- BaHUS OTpENeNIeTCs
28 ¥ YPOBEHB 3BYKOBOTO JaBlieHUsI B KaOuHe <77 nbA. HUCXOO U3 TCXHUYEC-
CKOTO 3a/IaHHS.
Omcymemayem npouze00cmeo ¢ Pb
Heo0xonnma pa3paboTka 0a3bl JAHHBIX MAacCOBO-MHEP- | 3aBeAyIOMINI 2020 r.
IIUOHHBIX XapaKTEPUCTUK M XapaKTEPUCTHK JKECTKOCTH | oT/IeNioM TuHamukH, | O0beM puHaHCHpO-
1 JeMIpupoBaHUs MIMH 3epPHOYOOPOUHBIX U KOPMOY- | IPOYHOCTH, aHAJW- | BAHUS OTPENesIeTcs
OOpOUHBIX KOMOANHOB THIIOPAa3MEPHOTO psiia KOJec | THYECKOH HaJeKHO- | MCXOMS U3 TEXHUYe-
g | POM3BOCTBA OAO «benmumnay. ctu HTTIK CKOTO 3aJIaHusl.
UynpblHUH
Hannas 6asza neodoxoouma npu cozoanuu ounamuye- | Opuit
CKUX KOMNbIOMEPHBIX MOoOelell CAMOXOOHbIX celbCKo- | BsuecmaBoBry
XO3AUCNBEHHBIX MAWUH 0151 NPOBEOEHUSL GUPMYATHHBIX | TEIL.:
UCHBIMAHUTL U UCCTEO0BAHULL. +375 23259 31 58
OAO «bM3 - ynpagpJasiiomasi koMmnanus xojguura «bMK»
Pa3zpaboTrka 3 heKTUBHBIX MEPONPHUSITHIA B CTayerra- | M.o. HauaapbHHUKA 2020-2021 .
BWJILHOM | TIpokaTHOM Tpou3BoncTBax OAO «bM3y, | UL[-OJITMuCI1 OO0beMbl pUHAHCH-
MO3BOJIAIOIINX UCKIKOUUTh 3HAUUTENbHBIN pocT aycTe- | Tepemenko A.B. pOBaHuUs onpeaess-

30 | HUTHOTO 3epHa B MHKPOCTPYKTYpE IIEMEHTYEMbIX Ma- | Tl FOTCS JIOTIOTHUTEITb-
POK CTany, B TOM 4ucie Mapku ctann 16MnCrS, npu | +375 2334 5 42 90 HO Ha OCHOBAHHUHU
BbIcOKOTeMIepaTypHoM Harpese (980 °C; 4, 8, 30 va- | e-mail: mn.remp@ paccMOTpeHust
COB). bmz.gomel.by MPEATIOKEHUH.
Pa3paboTka pe:KMMOB BTOPHYHOIO OXJIaXJCHHUs 3aro- | TexHomor  (Bemy- 2020 .
ToBKH @200 MM 11 mapok cramu 3812d, 32I2(A), | mmit) DCITL-2 O0beMbI prHAHCH-
S355, TR16 ¢ uenbio cHKeHUs: ypoBHs1 HecooTBeT- | [TuBraes 1.B. pOBaHUS OMpees-

31 | cTByrOIIEH MPOMYKINH 10 NeEeKTy «IIeHa cTajera- | TEM.: FOTCS JIOTIOJTHUTEITb-
BUJIBHOTO IIPOUCXOKICHHSD HA BHEIIHEH moBepxHOCTH | +375 2334 5 68 04 | HO Ha OCHOBaHHU
TpyO. e-mail: tehn.espc2@ paccMOoTpeHHs

bmz.gomel.by MIPEII0KCHUM.
Pa3paborka peXKMMOB 30HBI BTOPUYHOTO OXJIAXKICHUS 2020 .
omoma dopmara 250x300 mm u 300x400 MM [T Ma- OO0beMbl pUHAHCH-
pox cramm 42CrMoS4, C45R, S355J22 ¢ mensio wc- POBaHWSI OTIPEIEIIS-

3 |OYCHNA NOBEPXHOCTHBIX Je(heKTOB Ha TOBEPXHOCTH FOTCS JIOTIOTHUTEIb-

HenpepbIiBHOIHTOTO OmroMa gopmata 250x300 mm.

HO Ha OCHOBaHWUU
paccMOTpeHuUs
MIPEUIOKEHHH.

«I/IH)KeHep-MeXaHI/IK»
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Pa3paboTka pe:KMMOB 30HBI BTOPHYHOIO OXJIAXKICHHS 2020 .
omoma Qopmara 250x300 u 300x400 MM mysT Mapox OO0beMbl pUHAHCH-
craimm 20XH3A, 20X2H4A, 40XH2MA, 40XH.3 ¢ ue- POBaHWSI OTIPEIEIIS-

33 | JIbIO UCKITIOUEHUST 00pa30BaHUsl BHYTPEHHHUX Je(PEKTOB FOTCS JIOTIOTHUTEITb-
«CBETIIBII KOHTYPY», «TMKBAIIMOHHBIE TIOJIOCKM B TOTO- HO Ha OCHOBaHUH
BoM copte (J80+160MM) U3 HETIPEPHIBHOIUTHIX OITFO- paccMOTpeHust
MoB popmaroB 250x300 mm 1 300x400 Mm. MIPEIOKCHUMN.
Pa3zpaboTka TexHONOTMH MPOU3BOJACTBA KaTaHku u3 |l.o. HavyaJIbHUKA 2020-2021 r.
MUKpoJierupoBaHHOi 6opom ctamu mapku 30I'1P mo- | ULI-OJITMuCII O0beMbl prHAHCH-
BBIIIEHHOH TIACTUYHOCTH (C mpezesioM npouHocT He | Tepemenko A.B. pOBaHUS ONpeaes-

34 |6omnee 56 Krc/MM?) B TOPSTYEKATAHOM COCTOSIHUM B yC- | Tell.: +375 2334 5 42 | 10TCS TOTOTHUTEIh-
noBusax crana 370/150 OAO «bM3y. 90 HO Ha OCHOBaHUH

e-mail: mn.remp@ pPaccMOTpEHHSI
bmz.gomel.by TIPEITIOKCHHM.
Pa3paboTka TEXHOIOTMM TPOU3BOJACTBA OCCIIOBHBIX 2020-2021 r.
TpyO He(pTEera3oBoro CcopraMeHTa C MOBBINICHHON Hagampnnk  JIHIT | Ogpempr ¢buHaHCH-
CTOMKOCTBKO K CEPOBOJOPOJHOM, YIVIEKMCIIOTHOH U UI-0JITMuCIl pOBaHMsI OIIPEIEIIS-
35 | OakTepualbHOM KOPPO3HH. Asniees C.B. FOTCSl IOTIOJTHUTEITh-
Ten.: +3752334 561 | po ma ocnoBanuu
39 . paccMOTpeHHs
teh.icm@bmz. Tpe/UIOKE M.
Pa3paboTka onTUMaibHON TEXHOJIOTMH MPOM3BOJACTBA gomel.by 2020-2021 .
MPOLIMBHBIX OMPAaBOK Uil TPyOOIIPOKATHOTO MPOM3- O0beMsbl prHAHCH-
BOJICTBa, 00ECIICUMBAIONICH BBHICOKHE IKCILTyaTalloH- pOBaHUS ONpeaes-
36 | Hble XapaKTEPUCTUKU U3EIINI U CHU)KEHUE 3aTpaT IIpU FOTCSL IOTIOJIHUTEIIb-
WX MIPOU3BOJICTBE. HO Ha OCHOBaHUH
paccMOTpeHHs
MPEAJIOKEHUM.
HuciieHHOE MOJEIIMPOBAaHUE IIPOLIECCA CBUBKA MHOIO- 2020-2021 .
NPSIHBIX KOHCTPYKIMH METAIIOKOp/a, CO3AaHue YHC- O0beMsbl prHAHCH-
JIEHHBIX MOJIeJIe MPUMEHNMBIX B TIPOU3BO/ICTBE. pOBaHUs ONpeaes-
37 FOTCSl IOTIOJIHATENb-
HO Ha OCHOBaHUH
paccMOTpeHwHs
MPEAJIOKEHUM.
Wzyuenne HampsbkeHHO-1e(hOPMUPOBAHHOTO COCTOS- 2020-2021 .
HUSI BOJIOYCHHOW MPOBOJIOKH, pa3padoTka 3¢ ¢eKTrB- O0beMsbl prHAHCH-
HBIX METOJMK, IPUMEHUMBIX B IIPOU3BOACTBE, OIpee- pOBaHUs ONpeaes-

38 | eHME OHO3HAYHO TPAKTYEMBIX KPUTEPHEB U3MEPEHHUS FOTCS1 JIOTIOJTHUTETb-
HaIpPsDKEHHOTO COCTOSIHUS, 8 IaNTalus pa3paboTaHHbIX HO Ha OCHOBaHUH
METOJIOB IS yIIPaBIEHHSI Ka4eCTBOM BOJIOUEHHOM TPO- paccMOTpeHHs
BOJIOKHU. MIPETIOKECHHUN.
OntuMuzaius pexKuMOB TEPMOOOPAOOTKH TIPOBOIOKU 2020-2021 .

Ha TEpPMOTaJbBAaHMUECKUX arperarax ¢ LeJbio IMOoJy- O0bemMsbl prHAHCH-
YEHUs 3arOTOBKH C ONTHUMAaJbHOW AJISI JaJbHEHIIero pOBaHUs ONpeaes-

39 | BoyoYEHHS M CBUBKHM METaJNIOKOpJa MeTajuiorpaduye- FOTCS JIOTIOJTHUTETb-

CKOM CTpYKTypoi HO Ha OCHOBAHUHU
paccMOTpeHHs
MIPETIOKECHHUN.
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PazpaboTka skcrpecc-MeTonoB Hepa3pylaomero Kou- | 3aM.  HavdanbHuka | 2020-2021 1.
TPOJISl KAYECTBA TUIACTUKOBBIX KaTymiek 0/y. TY no wmerusHomy | O6beMbl  (pruHAHCH-
HPOU3BOJICTBY pOBaHMS OIpenesis-
40 Pagpkosa 1. H. FOTCSL JIOMIOJTHHUTEINb-
TeJL.: HO Ha OCHOBaHHUH
+375 233454392 | paccMOTpeHUs npea-
JIOKEHUH.
KoppekrupoBka cxem (pa3paboTka HOBBIX CrIoco0oB) | M.0. HauanbHUKA 2020-2021 .
YTUJIM3AIMNA CTOKOB C Moiy4eHueM BoctpedoBanHbIX B | ULI-OJITMuCII OObembl  (huHAHCH-
HapOJHOM XO3SICTBE MPOTYKTOB. Tepemenko A.B. pOBaHUA OIpENEII-
41 Te.: FOTCSL  JIOMOJTHHUTEINb-
+375233454290 |HO Ha OCHOBaHWH
e-mail: mn.rcmp@ | paccMOTpeHuUs Tpe-
bmz.gomel.by JIOKEHUH.
Pa3paboTka HOBBIX CIIOCOOOB TEPEPaOOTKH, YTHIIH- 2020-2021 .
3alMM M PELMKIMHTA METALTypPruuecKux oTxoxos | HadatbHuk TY OObeMbl  (hUHAHCH-
(IBUTb Ta3004MCTOK, CTANEIUIABHIBHBLA UUTAK | Ap.). | |CPICUKHH CB. POBaHHS  OIpEIENs-
Buenpenne metomoB riy0okoi mepepaboTki oTxomos | 1671 IOTCSI JIOTIOJIHUTEIb-
CTAJICTIJIABUIIBHOTO TPOU3BOACTBA € IOJIyYEHUEM IIPO- +375.2334 S4518 |ho ma ocHoBaHun
JIyKTOB ¢ BBICOKOH /I0GaBJIEHHON CTONMOCTBIO H Boc- | €-Mail: mn.tu@bmz. | hacemorpernns mpen-
TpeOOBaHHBIX B HAPOIHOM XO3SIHCTBE. gomel.by JIO)KEHHH.
42
Havansauk
YOOCHuIIC
Tepemenxo A.JL.
TeJL.:
+3752334 55149
e-mail:  zam.oos@
bmz.gomel.by
Onpenenenne obnactelt mpuMeHeHus n notpedurenelt | Havanpank TY 2020-2021 .
JUId pealln3allii Kyropoca jkene3Horo texaudeckoro | Tepneuxwuii C.B. OObembl  (huHAHCH-
coracHo ['OCT 6981-94. Te.: pOBaHMs OIPEIEIIs-
43 +3752334 54518 |roTcd HOIOIHUTEND-
e-mail: mn.tu@bmz. | HO Ha OCHOBaHUH
gomel.by paccMOTpeHHs Tpe-
JIOKEHUH.
Omnpenenenne obnacteil npuMeHerns u norpebuTeneii | HadalbHUK 2020-2021 r.
UIst peanusariy Hedrecomepkamero mama moasmxk- | Y OOCHIIC OObembl  (uHAHCH-
HOTO cOCTaBa U 000pyIOBaHHMS. Tepemenko A.JL pOBaHUs OmNpenes-
44 TEIL. IOTCSl  JIOTIOJTHUTEINb-
+375233455149 |no ma ocuoBanum
e-mail:  zam.oos@ | pacemorpenus npe-
bmz.gomel.by TIOKE LML
Onpenenenne obmacTel MPUMEHEHUs U TIOTpeduTenen 2020-2021 .
Uit peanuzanuu 3% BOJOMACISHOW OTpabOTaHHOM O0wembl  (puHAHCH-
IMYJbCHH, OOpasylolieicss npu padoTe Tuapompecca pOBaHMsI Ompeness-
45 | TpyOOIIpOKaTHOIO Hexa. IOTCS JTOTIOJTHUTEIb-

HO Ha OCHOBaHHUU
paccMOTpEeHUs Mpe-
JIOKEHUH.
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[Towuck 3¢ heKTHBHOrO METO/Ia PA3JIOKECHHUS OTPadOTaH- 2020-2021 r.
HOH BOJIOYMJIBHOM 3MYJIBCUM C ITOJIyYEHHEM IIPOAYKTa O6wvembl  (puHAHCH-
BOCTPeOOBAHHOTO JUISI AalbHEHINCH peann3aliH. pOBaHHS  OTpees-
46 FOTCSl TOIIOJIHUTEIIb-
HO Ha OCHOBaHHUH
paccMOTpeHHs Tpe-
JIO)KEHUM.
PazpaboTtka s¢dekTuBHBIX croco0oB mnepepaborky, | M.o. Hagampuuka | 2020-2021 1.
YTHIHA3AIWHA IIJTaMa TaJIbBaHHYECKOTO. HI-OJITMuCII O6beMbl  (prHAHCH-
Tepemenko A.B. | posanus onpenens-
TEJL.: IOTCSI JIOTIOJTHUTEITh-
+375233454290 |[HO Ha OCHOBaHHU
e-mail: mn.rcmp@ | paccMoTpeHus npe-
bmz.gomel.by JIOKCHUH.
Hauvanpauk TY
Tepneuxnii C.B.
TEIN.:
47 +375 2334 545 18
e-mail: mn.tu@
bmz.gomel.by
Hauanpauk
YOOCulIC
Tepemenko A.JI.
TEJL.:
+375 233455149
e-mail: zam.oos@
bmz.gomel.by
Omnpenenenne obmacTelt mpuMeHeHUs U moTpeduTenedt | 1.o0. Hagampauka | 2020-2021 1
IUIsl pealn3aluy coneBoii cMecH, npeacrasistomeit co- | UI[-OJITMuCII | O6bemsl  punancH-
0ol cmech coneit Harpus (cyabdara, xaopuaa u kapoo- | Tepemienko A.B. | posanus onpenens-
48 | Hara), 0Opa30BaHHOM MPH BRIMAPHUBAHUK KOHIICHTPHPO- | TEIL. FOTCSI TOTIOTHUTEITb-
BaHHOTO PaCcTBOPA COJIcH, 00pa30BaHHOTO HA ycTaHOBKe | +375 2334 542 90 |HO Ha OCHOBaHWH
00paTHOro 0CMoCa. e-mail: mn.rcmp@ | paccMoTpeHus npea-
bmz.gomel.by JIOKEHUI.
OAO 3aBon «JIermamm»
TexHosOrus TepMUIECKOi 00paboTKU HOXKel 0e3 00pa- | Havansuuk KTO 2020 rr.
30BaHMs MATHUCTOM TBEPJOCTH JieTaliel mocie tepmo- | Manamkesuy /I.B. O0bembl  (huHAHCH-
00paboTKy. TeI.: pOBaHUsl  ONpeaes-
49 +375216 514039 |1oTcs OOMOIHHUTENb-
e-mail: HO Ha OCHOBAaHUHU
imalashkevichdmitry(@, | paccMoTpenus npen-
gmail.com JIOYKCHHH.
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OAQO «MuHCKHIT NOTIINNHUKOBLINA 3aBOI»
CoBepIlIeHCTBOBaHUE TEXHOIOTUY U3rOTOBICHHUS KoJell | [1aBubIit Texnomor — | 2020 1.
NOJIINUIHUKOB U3 crtanu Mapku 601111 co cHmxenunem | HadambHUK OI'T Obbembl  (huHAHCH-
ce0eCTOMMOCTH UX MTPOHU3BOJICTBA. Moposz C.A. pOBaHUS Ompenes-
50 Te.: FOTCSl  JIONOJIHUTEIb-
+3751729629 11 |HO Ha OCHOBaHWUHU
e-mail: paccMOTpEHUS TIpe-
gdir@mpz.com.by | J0KeHUI.
Pa3paboTka BBICOKOIIPOU3BOAUTENILHOIO MeToa (000- 2020 r.
PYAOBaHUS) 3aYUCTKH 3ayCEHIIEB HA KPOMKAX JTaTyHHBIX OObembl  (puHAHCH-
cenaparopoB (naryas JIL40C mo TOCT17711-93). pOBaHHS  OIpPEILIIs-
51 FOTCSl JIONIOJIHUTEIb-
HO Ha OCHOBaHUU
paccMOTpEHHUS TIpe-
JIOKEHUH.
TexHoMmorus HarpeBa Ha UHAYKIIMOHHBIX YCTaHOBKaX 3a- 2020 .
rOTOBOK (KoJier] moxmunHukoB cranb X155, HIX15CT OObembl  (huHAHCH-
I'OCT 801-78) nox nocneayroIlyo npoGuiIbHy pac- pOBaHHS  OIpPEICIs-
52 | KaTKy Ha KOJbLIEPACKAaTHON MallIUHE. IOTCsI JTOIIOJIHUTEIIb-
HO Ha OCHOBaHUU
paccMOTpEHUS TIpe-
JIOKEHUM.
OAO «MorunjieBcKkrii MeTaJIyprudecKuii 3aBom»
Pa3zpaborats TexHONIOTHIO TIepepaboTKH xenme3oconep- | Hauampamk  otae- | 2020-2021
JKAIIUX OTXO/OB (TIBUTB JKelle30CcoeprKaIas), oopasy- | 1a oxpansl Tpyaa u | O0beMbl (uHAHCH-
FOIIUXCS B TIPOIIECCE MPOU3BOJICTBEHHOM ACSATEIBHOCTH | OKPYXKAIOIIEH Ccpe- | pOBaHUs OIperes-
53 | OAO «MM3y, ¢ 11eNIpI0 TaTLHEHIIIEr0 MX MCITOIB30Ba- | bl IOTCS JIOIOTHUTEIND-
HUSl B Ka4eCTBE IIMXTOBBIX MaTEepPHaJIOB JUIs 3arpy3ku | PsOrer A.A. HO Ha OCHOBaHUU
B IUIaBWIbHBIE arperarbl (BarpaHka, WHIYKIIMOHHAS | TEIL.: paccMOTpeHUs npe-
T1eYb ). +375222 28 81 08 | moxKeHHIA.
OAO «KoOpuHcknii uHCTpyMeHTaIbHBIIH 3aBo1 «CUTOMO»
ABTOMaTH3aIUS IPOU3BOJICTBA TOIOBOK CMEHHBIX. I'maBubIi TexHnomor | 2021 1.
Boiirosuu 3.11. OObembl  (huHAHCH-
TeIN.: POBaHUS  OIPEICIISI-
54 +37516423 51 85 |roTcad OMOTHUTEIH-
e-mail: HO Ha OCHOBAaHUHU
tehsitomo@mail.ru | paccMoTpeHus mpe-
JIO)KEHUM.
OnpejeneHrue BHyTPESHHUX JIe(DEKTOB B IITaMIIaX MOJIO- 2020 .
TOBBIX, METOJIOM HEPA3PYIIAIOIIECTO KOHTPOIIS OObembl  (puHAHCH-
POBaHUS  OIPEICIISI-
55 FOTCSl JIONOJIHUTEIb-

HO Ha OCHOBAHWH
paccMOTpEHHUS TIpe-
JIOJKEHHH.
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Monepanzanus dmekrpored C-30 ¢ 1enbo ee UCTIONb- 2020 T.
30BaHUS IS 3aKAJIKW CTaJIei MHCTPYMEHTATHHBIX ObI- OO0bembl  (puHAHCH-
CTPOPEXKYIINX poOBaHUS Ompenes-
56 FOTCSl JIOTIOJTHHUTEINb-
HO Ha OCHOBAaHUHU
paccMOTpeHUs npea-
JIO’)KEHU.
0OAO «YKX «bo0pyiickarpomann
VYnpouHeHHe WM HaHeCeHHe M3HOCOCTOMKMX IMOKpHI- | [aBHbI TexHomor | 2020-2021 rr.
TUI HA BUTKY LIIIEKOB PA3/1aTYNKOB KOPMOB, HOxkH auc- | [Ilocrak J[.B. O0bemMbl  puHAHCH-
KOBBIX KOCHJIOK. TeN.: pOBaHUS Ompenes-
57 +375225724129 |1oTCcs MONOIHUTEND-
HO Ha OCHOBaHUU
paccMOTpeHHs Tpe-
JIOKEHUH.
BHeapeHnne TEXHOJIOTMHU 3alUThl CTAJIEH U CILUIABOB OT 2020-2021 rr.
OKHCIICHHS ¥ 00€3yIJIepOXKUBAHUS MPH TEPMHUECKON O0bembl  (huHAHCH-
o0paboTke. pOBaHHsSI  ONpeesi-
58 F0TCS  JIOIIOJIHUTEIb-
HO Ha OCHOBaHUU
paccMOTpeHHs TPe-
JIOKEHUM.
BHenpenne TeXHOIOTHH W 000PYAOBaHHS METAJLIONO- 2020-2021 rr.
numepHoro nokpeitus JJCE mamuH 115 BHECEHUS MU- O0bembl  (puHAHCH-
HEPaJIbHBIX YIOOPCHUN, UCKIFOUAIONIUX MPUMEHEHHE POBaHHS  OIPECIISI-
59 | HepxkaBeroUX CTaNIEH. I0TCS  JIOIIOJIHUTEIb-
HO Ha OCHOBaHUU
paccMOTpEHHUS TIpe-
JIOKEHUM.
W3yunTh OWOLMAHBIC CBOMCTBA M TOKCHMYHOCTH 31ek- | Hawampauk [IUTP | 2020-2021 rr.
TPOXMMHUYECKH aKTUBUPOBAHHBIX PacTBOPOB u ompene- | [lepeBo3nukor B.H. | O0bembl  punaHCH-
JIUTh TIYTHU paciiuperst chepbl UX MPUMEHEHUS B CEllb- | TCIL.: pOBaHUS Ompenens-
60 | ckoM XO3sIiCTBE U OBITY. +3752257256 00 |rOTCSI JOTOHUTEb-

HO Ha OCHOBAaHWUH
paccMOTpEHHUS TIpe-
JIOJKEHHH.
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OAO «MorunaeBanpTmann

61

Pa3paboTka mpuHIMNHAIBHO HOBBIX TATOBBIX OPraHoB
(TATOBBIE JIEHTHI) KaK aJbTEPHATHBA TATOBBIM KaHAaTaM.

62

AHTHQPUKIIMOHHBIE Marepuaibl (oOnamaronme Xo-
POIIMMH TOKA3aTeISIMH U3HOCOCTOWKOCTH W HHU3KHM

YpOBHEM TITyMa)

63

[llymMo 1 BUOPOHU3OIMPYIOIINI MaTepHall.

Hauansauk HTI] -
TJIaBHBIN
KOHCTPYKTOD
bamabanos U.H.
TEI.:

+375 222 74 09 47

CpoKH BBITIOTHEHHS
n obbeM (UHAHCH-
posanus HUK(T)P,
P peanu3aluu co-
BMECTHBIX MPOCKTOB
C MPUBJICUYCHUEM Ha-
YYHO- TEXHHYECKOTO
NOTEeHIMaNa  Hayd-
HBIX  OpraHU3alui
MOTyT OBITH YycCTa-
HOBJICHBI TIpH  Jie-
TaJbHOM TpopadoT-
K€ yKa3aHHBIX 3a]a4
IpU  ONPEIEIICHHBIX
YCJIOBHSIX UX BBINOJ-
HEHHMSL.

CpOKu BBITIOTHCHHSI
n oboveM (QuHAHCH-
poBarmst HUK(T)P,
MpU peasTu3aluy co-
BMECTHBIX MPOCKTOB
C TIPUBJICUCHUEM Ha-
YYHO- TEXHUYECKOTO
MOTEHIIMAa  Hay4-
HBIX  OpraHM3alui
MOTYT OBITH YycTa-
HOBJIGHBI TIpH  Jie-
TaJbHON TPOPadoT-
K€ yKa3aHHbBIX 3aja4
MPU  OTIPEICTICHHBIX
YCIIOBHUSIX MX BBITIOJI-
HEHUSI.

Cpoku BBIIOJIHEHHUS
n obwvem ¢uHaHCH-
poBanusi HUK(T)P,
MpU peayu3aluu co-
BMECTHBIX MPOEKTOB
C TPUBIICUCHNUEM Ha-
YYHO- TEXHUYECKOTO
MOTeHIIMAla  Hay4y-
HBIX  OpraHu3aiui
MOTYT OBITH YycCTa-
HOBJICHBI TpH  Jie-
TagbHON TPOPadOT-
K€ yKa3aHHBIX 3aja4
IpU  OTNPEAETICHHBIX
YCIIOBUSIX MX BBINOJI-
HEHHSI.

«I/IH)KeHep-MeXaHI/IK» |
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4

64

OrHeynopHbIe MaTepuallbl sl JIBEpEr axThl TH(TOB.

CpoOKH BBHITIOTHCHHS
n o0beM (uHaHCH-
poarmst HUK(T)P,
MpU peasTu3alinu co-
BMECTHBIX MPOCKTOB
C MPUBJICUCHUEM Ha-
YYHO- TEXHUYECKOTO
MOTeHLMala  Hay4y-
HBIX  OpraHM3alui
MOryT OBITH YycTa-
HOBJIGHBI TIpH  Jie-
TaJbHON MPOPadOT-
K€ yKa3aHHBIX 3aja4
MpU  OTIPEICTICHHBIX
YCIIOBHUSIX MX BBITIOJI-
HEHUSI.

65

[lomyuyenne moBepxHOCTEH TIap TPEHUS C TTOBBIIICHHBI-
MU TTapamMeTpaMy U3HOCOCTOHKOCTH, B YCIIOBHUSIX BBICO-
KHX YJENbHBIX IAaBJICHUNA U CKOPOCTEH TPEHHS, C BO3-
MOYKHOCTBIO JIOKAJIbHOTO BHECEHUSI aHTU(DPUKITHOHHBIX
MaTepuasoB.

CpoKkH BBITIOTHEHUS
n obbeM (uHaHCH-
poBanuss HUK(T)P,
[pU peasiu3aluu co-
BMECTHBIX MPOEKTOB
C MpUBJICUYCHHEM Ha-
YYHO- TEXHUYECKOTO
MOTeHIIMaNa  Hay4y-
HBIX  OpraHu3auui
MOTYT OBITH YyCTa-
HOBIICHBI TIpH  JIe-
TabHOW TIPOpadoT-
K€ yKa3aHHBIX 3a/1a4d
MpH  OTIPEIeTICHHBIX
YCIIOBUSIX MX BBIIOJI-
HEHUSI.

OAO «bo0pyiicknii MAIIMHOCTPOUTEIbHBIH 3aBOI»

66

VYBenuueHne CTOWKOCTH MPOTUB aOpasWBHOIO HM3HOCA
OTIMBOK JeTajel MPOTOYHOW 4acTH I'PYHTOBBIX HACO-
coB u3 uyryna MUYX28H2.

67

Pa3zpaborka 3¢ hexkTHBHOrO MeToma OKOHYATEIBHOTO
pacKHUCIIEHHs B CTOIIOPHOM KoOBIIIe cTaneil mapok 251,
45]1, BermiaBisiembrx B JICII-1,5.

Illemenes U.C.
TeN.:
+375 2254747 57

2020 .

O0bemMbl  (puHaHCH-
pOBaHMS  OIpPEALIIs-
I0TCSl JIOTIOJTHUTEIb-
HO Ha OCHOBaHUH
paccMOTpeHus mpei-
JIOXKECHUM.

2020

O0bemMbl  (puHaHCH-
pOBaHMSI Ompeses-
IOTCSI JTOTIOJTHUTEIb-
HO Ha OCHOBaHHH
paccMOTpeHHs Tpe-
JIOXKECHUM.
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1 2 3 4
BricokompousBoauTenbHbie  Crioco0bl ymaneHus sie- | Kamammukosa IO.A. | 2020 .
MEHTOB JIUTHUKOBOH CHCTEMBI (TIPUObLIEH) B OTIMBKAX | TEJL.: O6bembl  (huHAHCH-
m WNUX28H2, obecrmeunBaromue ToiaydeHHe Kade- |+375 225 47 47 57 | poBanus omnpenens-
68 | cTBeHHOH MTOBEPXHOCTH (0€3 TPEIuH). FOTCS JTOTIOJTHUTEITb-
HO Ha OCHOBAaHUHU
paccMOTpeHHs TPe/-
JIOKEHUH.
[ToBsIIeHne MPOU3BOAUTEIHHOCTH TIpH 00paboTKe Je- 2020 r.
tanen u3 crasa MYX28H2. OObembl  (huHAHCH-
pOBaHUS Ompenes-
69 FOTCS  JIOIIOJIHUTEIb-
HO Ha OCHOBAaHUHU
paccMOTpeHHs MPe/-
JIOKEHUH.
OAO «Buts3b»
Paspabotars u ocBouTh B benapycu npou3BoacTBO KoM- | [ TaBHBII Brimyck u mocraBka
HO3MIMOHHOrO Marepuana Ha ocHoBe ABC - miacTuka | KOHCTPYKTOP 3aKa34dKy OMBITHOM
C MOBBIIEHHOM yIapO- U MOPO30CTOMKOCTBIO, cToMKOro | bopucoBuu A.H. | mapruu marepuana B
K YO-U3J1y4€HHUI0, a TAKXKE, K 3allIUTHBIM U CMa304YHbIM | TEJL.: konuuectBe 100 kr
MacJIaMm. +375212 5798 21 |Bo 2-0oM KBapTaie
e-mail: 2020 r.
70 Obnacme npumenenus - 0Jis U320MOG1eHUs U NOCMagok | borisovich@yvityas.
OAO “FM3 - ynpasnsarowasn komnanusi MK mopo3o- | com
CMOUKUX MAPHBIX KAMYUEK.
B nacmoswee 8pems 3aKynka mapHix Kamyuwex npous-
800UMCSL NO UMNOPNIY.
Ilpu onpobosaruu aHAIOSUYHBIX MaAMEPUALO8 psaod
DUpM nOTONHCUMENBHBIX PE3VILIMAMO8 Yy ROmpeoumens
He Nony4eHo.
OAO «B331I»
Pa3paborars OTeYeCTBEHHOE BIAro3allUTHOE IOKPHI- | TeXHUUecKoe 2020-2021 rr.
THE YILTPA(UOJIETOBOIO OTBEPXKIACHMS Ul 3alllUTHI | yIIPaBICHUE OObeMbI puHAHCH-
SMD panuosneMeHTOB IeYaTHbIX IUIaT, 00eCIIeYnBalo- | TEIL. poBaHus O comvia-
mee OTCYTCTBUE TMOBPEXACHUI paanodiemeHToB (oT- | +375 25 600 96 59 | coBanuro.
PBIB PaJMOdIEMEHTOB OT KOHTAKTHBIX IUTOMAaAoK npu |+375 25 600 96 76
IKCILTyaTaluy NpuOOpoB).
BrnarozamuTHOE MOKPBHITHE C BO3MOXKHOCTBIO HaHe-
cenust Ha aBTomarax tuna PVAG650. Ilnater meuaTHbie
7 [TOKPBITHIC JAHHBIM BJIArO3al[MTHBIM ITOKPBITHEM YCTa-

HaBIIMBAIOTCS B TPUOOPHI C TEMIIEPaTypol JKCILTY-
ararrm ot (-50) °C mo (+90) °C. Kareropwust Biaroy-
CTOHYMBOCTH TIPUOOPOB (B KOTOPBIE YCTAHABIHBAIOTCS
IJIaThl TIeYaTHBIE TIOKPBITHIE BIIATO3AIIUTHBIM ITOKPHI-
teM) - Y2T2 cormacHo TOCT15150-69 (Beaep:xuBaeT
OoTHOCUTENbHYIO BiaxHocTh 100 % npu temmeparype
35 °C B teuenue 40 nueit). BnarozamurHoe mOKpeITHE
C BO3MO)KHOCTBIO BU3YaJbHOTO KOHTPOJIS KauecTBa Ha-
HECEHUS MMOKPHITHS Ha IJIaThl ICYaTHBIC.

«I/IH)KeHep-MeXaHI/IK»
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1 2 4
TpeOyemble TEXHHYECKHE XapaKTEPUCTHUKU BJarosa-
IATHOT'O IIOKPBITHS:
BszkocTb, canTunyas He 6omee 850 cll3
npu 25 °C, He Gomnee
1450 cII3 pu 14 °C
OtBepikenue , Bar/cum. kB. 10-40
Bpewms nonumepuzanyu B 10-60
YIBTpa(HOIETOBOM TIeUH, CeK.
Bpewms monmHOM monmuMepu3anum, Ja4 | 2-3
Tepmuueckue cBolcTBa
Jlnanazon pabo4ux Temreparyp -50°C ..+90°C
Tepmoynap -50 °C .. +150 °C
B03MOXXHOCTD BCKPBITHS 7KaJIOM Ha
nasyIbHUKa
duznyeckue cBOCTBa
et IIpo3paunsrit
DaCTUYHOCTH Bricokast
Anresust Beicokast
BocmiamensemocTb He nopnepxxuBaer
TOpEeHHUE
BnarocroifkocTs V¥2T2 mo TOCT
15150-69
DneKkTpruueckue CBONCTBA
Jwusnexrpuueckas mpodHocTs, Bonsr [ >7500
ConpoTUBJICHUE H30JIALIUU 8,0x 10'* Om
XUMHUYECKHE CBOWCTBA
I'pubocroiikuit Ha
XHUMHYECKasi CTOUKOCTb Ectp
BcekpeiTie nokpsitust PactBoputens ninu
P TOMOIIIH Kana
3IIEKTPOIIasIIbHUKA
Pa3paborarh 0TEUECTBEHHOE BJIAaro3allUuTHOE TTOKPHITHE 2020-2021 rr.
OTBEPKIAEMOE Ha BO3MYXE JUIS 3AIUTHI PAIHOIEMEHTOB O0bembl  (puHAHCH-
MEYATHBIX TLIAT, 0OCCIICUMBAIOIIEE OTCYTCTBUE TTOBPEK- POBaHU IO COIIIACO-
JICHUH PaIOdIEMEHTOB (OTPBIB PAJIUOTEMEHTOB OT KOH- BAHUIO.
TAKTHBIX IUIOIIAZIOK ITPU IKCILIyaTaluy IPpUOOPOB).
IInamel newammuvie nokpvlmvle OAHHLIM GIAL03AUUM-
HbLM NOKpbIMuemM YCIMAaHagIu8aromces: 8 npubopbsl ¢ mem-
nepamypoti sxcnaryamayuu om (-60) °C oo (+90) °C.
2 Kamezopus enazoycmouiuusocmu npubopos (6 xomopwvie
YCMAaHABIUBAOMCs NAMbL NEYAMHble NOKPbIMbLe 61420-
sawummvim nokpeimuem) - Y212 coenacno IOCT15150-
69  (svloepoicusaem — OMHOCUMENTLHYIO — GLANCHOCHb
100 % npu memnepamype 35 °C ¢ meuenue 40 Oneii).
Brazosawummnoe noxpoimue ¢ 803MOHNCHOCIBIO U3YATb-
HO20 KOHMPOJIA Ka4ecmea HAHeCeHUs: NOKPbIMUA Ha Naa-
mol neyamubwle.
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1 2
TpeOyemple TEXHUYECKHE XapaKTEPUCTHKU BIIAro3a-
IIUTHOTO TIOKPBITHS COTIIACHO TabIuIam:
Bsi3kocTs, He 6omnee 850 cll3 mpu 25 °C,
CaHTHUITya3 He 6omee 1450 cII3 mpu 14 °C
Bpems  momumepwusarmy, | 10-60
MUH
Bpewms OJIHOH | 2-3
MIOJIMMEPU3ALINH, JTHU
TepMmuueckue cBoiicTBa
Juana3oH pabo4ymx TeMIeparyp -60°C ..+90°C
Tepmoynap -60 °C .. +150 °C
Bo3MOXXHOCTH BCKpBITHS >KajoM Ima- [ [la
SITTBHUKA
dusnyecKre CBONCTBA
LBer IIpo3paunblii
DacTUYHOCTh Boricokast
Anresus Bricokas
BocmiamensieMmocts He monnepxwuBaer
TOpEHUE
Buarocroiikoctsb Y2T2 mo T'OCT
15150-69
OnekTpudecKkue CBOICTBA
Juanextpudeckas npouHocTs, Bonsr | >7500
ConpoTHBIICHUE H30IISIIH 8,0x 10" Om
XuMHUYeCcKUe CBONCTBA
I'pubocroiikuii Ha
Xumuueckast CTOHKOCTb Ectp
BckpbITre NOKPBITHS PactBopurens unu
TIPY TIOMOIIH JKaJia
ANEKTPONAsIbHUKA
Pazpaborars  OTe4eCTBEHHBI  OJHOKOMIIOHEHTHBIH 2020-2021 rr.
KOMITAyHA-TEPMETHUK JJIsI TEPMETHU3AIIAHN TIJ1aT ITEYaTHBIX O0bembl  (hUHAHCH-
B KOpITycax MpHOOpOB. pOBaHUS IO COMIACO-
KommayHn-repMeTrik  obecrieunBaeT OTCYTCTBHE IIO- BAaHUIO.
BpSXKACHAN pamnodaeMeHToB (oTpelB SMD pammo-
DJIEMEHTOB OT KOHTAKTHBIX IUIOINAJOK B IIpolecce
aKcruTyaTaruu 1ipubopoB). Ilpubopslr, coOpaHHBIE ¢
7 HCIIOJIB30BAHUEM JAHHOIO KOMIIAyHIa-TepMETHUKA, JKC-

uue 40 nuei).

TepMEeTHKa COTJIaCHO TabwHIIe:

ITyaTupyloTcs npu temneparype ot (-50) °C mo (+90)
°C. Kareropusi BnaroyctoiuuBoct npudopos - Y2T2
coracHo ['OCT15150-69 (Bblaep:KUBaET OTHOCUTENb-
Hy10 BraxHocTh 100 % mpu Temneparype 35 °C B Teue-

TpeOyemble TEXHUYECKHE XapaKTePUCTUKN KOMITayHIa-

«I/IH)KeHep-MeXaHI/IK» |
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IBet/cocTosinue

[Ipo3paunsrii /Bs3-
KOTEKy4ui

Bszkoctb no Buckozumetpy B3-1 (con-
10 ¢- 5,4 Mm)

90-150 ¢

TemmneparypHblid pexuM

-60 °C +90 °C

JKu3zHecrnocoOHOCTh

20-40 MuH

VYeoBHAsST IPOYHOCTD TPH PACTSIKEHUN
MIla e mMeHee (Kre/cm?2)

0,25 (2,0)

BocmiamensiemocTb

He nonnepxxuBaer
rOpeHue

OexTpryecKast IPOYHOCTb, KB/MM, He
MeHee

50

JudnexTpruyeckas MPOHUIIAEMOCTb, HE

3,0

6oiree mipu gacrore 1*10\6 I'r , HEe Go-
jee

Koaddurment nuneitnoro Ttepmuye- [ 30 x107¢
CKOTO pacCIIMpCHHs B JHalia30He TeM-
nepatyp,

or 0 °Cp 10 60 °C

OTBeprxeHHe o cocrosHus dma-

CTHYHOU PE3NHBL

74

PazpaboTarh TeXHONOTHYECKHIA MPOLece I CKIICHBa-
HUS [JIACTUH MarHUTOITPOBOJIOB.

Ilnacmunvl  MA2HUMONPOBOO0E  U32OMOGIEHHbL U3
neumul  cmanvhou  0,18x460-H-1-TO-T-2421 TVI14-
1-4657-89 (c opeanuueckum noxpvimuem muna «1»).
Ilpounocme  Knee6oeo coeOuHeHus NAACHUN MA2HU-
monposoda npu ompuige He menee 0,29 Mlla (3 klc/
cm?). Kopposus nracmun MAacHumonpogooos 6 npo-
yecce ckneusanus nedonycmumo. Temnepamypa cyui-
KU CKJICEHHBIX KleeM MAcHUmMonpoeooos xe bonee 100
°C. Temnepamypras cmoukocme npubopos (6 Komopwie
VCMAHABIUBAEMCS COOPAHHBLIL MACHUMONPOBOO) Om
(-60) °C oo (+90) °C. Kameeopus énazoycmoiiuueo-
cmu npubopos - Y212 coenacno I'OCTI5150-69 (8bi-
Oeporcusaem omuocumenvuyto eraxcrocmo 100 % npu
memnepamype 35 °C 6 meuenue 40 oneil).

75

Pazpaborats mporpamMmmHOe oOO€CICUCHHE IS TIOA-
TOTOBKH TEXHOJOTMYECKON JIOKYMEHTAIMU COTIIACHO
IATF 16949:2016 (manoB ympasienus, FMEA, kapr
[IOTOKOB, pad04nX HHCTPYKIHUH).

Ilpoepammnoe obecneuerue nossonsiem asmomamue-
CKU KOPPEKmuposams 4 63aumocen3aubix 00KYMeHma
(nnan ynpaenenusi, FMEA, xkapmy nomoka, pabouue
UHCMPYKYUU) NPU BHECEHUU USMEHEHUL 6 0OUH U3 00-
KYMEHMO8.

2020-2021 rr.
OObembl  (huHAHCH-
POBaHUSI 110 COIIACO-
BaHUIO.

2020-2021 rr.
O0wembl  (puHAHCH-
POBaHWUS 110 COTTIACO-
BaHUIO.
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1 2 3 4
OAO «beaxapa»
Pa3paboTka KOHCTPYKLMH CTEHIA AJIsl PECYPCHBIX MC- | 3amecTuTenb aupek- | 2020-2021 rr.
MIBITAHUH KapJlaHHBIX Mepeaad METOAOM IIUKIMYECKOTOo | Topa 1o TexHuue- | OObeMbl  (UHAHCH-
KPYTWJIBHOTO HATPY>KEHHUSI. CKOMY Pa3BUTHIO pOBaHUs IO COIVIACO-

76 KocTroxkoBuu BaHUIO.
Tpeonpusimue ucnvimuvlgaem neodxooumocms 6 npuod- | [ennanuit
pemenuy cmeHoa 015 NPOBEPKU KAPOAHHLIX 84108 U UX | ATIEKCAaHIPOBUY
9/1eMEeHMO8 HA YUKIUYECKYIO 00I208€YHOCb. TeIN.:

Pa3paboTtka cocTaBa OIUMEPHOTO MTOKPBITHS JIJIS TILTH- +375 152 538 345, |1 2020-2021 .
77 | HEBBIX COEIMHEHUH KapJaHHBIX BAJIOB. axc: OObembl  (puHAHCH-
+375152 528 217 pOBaHMUsI MO COTIIACO-
MO6.: BaHUIO.
+37533 31024 15
Pa3paboTka KOHCTPYKIIMU CTEH/a C COBPEMEHHBIM TIPO- e-mail: gsktb@ 2020-2021 rr.
AMMHO-YIIPABJISIOIIMM KOMIUIEKCOM JUIS OIpezene- : OObembl  (huHAHCH-

78 P yip m A pea belcard-grodno.com b

HUS XapaKTEPUCTUK aMOPTHU3aTOPOB THAPABINICCKUX. POBaHUS IO COTVIACO-
BaHUIO.
OnTrMu3aIus mpoIeccoB MOTYYESHHUS TOKOBOK C IIEITBI0 2020-2021 rr.
7 | CHIDKEHIS MaTepragoEMKOCTH U3/IENTNH U YMEHBIIICHHS O0wembl  (huHAHCH-
KOJIMYECTBA OTepaIfii MEXaHHYeCKOH 00pabOoTKH. POBaHUS IO COTIIACO-
BaHUIO.
Pa3paboTka TeXHOIOTUY JJIsl XOJIOHOTO BhIABIMBAHHS 2020-2021 rr.
g0 | KPECTOBMH KapJaHHBIX Ba/lOB MallbIX THIOPasMEPOB. Obbembl  (huHAHCH-
POBaHUS IO COIVIACO-
BaHUIO.
IToBbllIEHNE KauecTBAa XPOMUPOBAHUS IITOKOB T'a30BbIX 2020-2021 rr.

g |TPYKUH C LENbIO CHIDKCHNS Opaka TI0O MHUKPOIIOpaM OO0veMBbI  (hUHAHCH-

raJIbBAaHNYECKOTO TIOKPBITHSL. POBaHUS IO COTIIACO-
BaHUIO.
Pa3paboTka HH3KOTEMIIEpaTypHOTO PacTBOpa JUIs MOH- 2020-2021 rr.

gy | KAPIAHHEIX BAllOB B IPOLIECCE HAHECCHH JIKII. OObembl  (puHAHCH-

pPOBaHMSI IO COTIIACO-
BaHUIO.
Pa3paboTka J1akOKpACOYHOTO TOKPBITUS YIS aBTOMO- 2020-2021 rr.

23 OWJILHBIX arperaroB, 00ECIICYMBAIOIICTO CTOHKOCTH B OObembl  (pUHAHCH-
consiHoM TyMmaHe He meree 800 Jacos. POBaHWSI IO COTIIACO-

BaHUIO.
Pa3zpaboTrka mpemiiokeHHH 110 MOBBIMICHUIO CTOHKOCTH 2020-2021 rr.

g | PEAYILETO HHCTPYMEHTA, B TOM HHCIIE OCEBOTO PEXkKY- O0vembl  (puHAHCH-
[Ier0 MHCTPYMEHTA, sl 00padoTKM NeTaiel KapiaH- pOBaHUS IO COTIIACO-
HBIX BaJIOB. BaHUIO.

Pa3paboTka MeTona akTUBHOTO KOHTPOJIS JUIsl aBTOMa- 2020-2021 rr.
TUYECKOTO MO3ULMOHUPOBAHUS TOPEIKH CBAPOYHOTO Obbembl  (huHAHCH-
85 MoJyaBTOMATa. POBaHUS IO COIVIACO-

Pa3pabotka joKHa ObITh HalpaBiicHa Ha UCKITFOUCHHS
CITyJacB CMEIICHUS IIBA CBAPHBIX COCTUHEHUH KapaaH-
HBIX BaJIOB.

BAaHUIO.

«I/IH)KeHep-MeXaHI/IK»
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XaHUYECKOH OpabOoTKOM.

1 2 3 4
Pa3paboTka KOHCHCTEHTHON CMa3KH C ITOBBIMICHHBIMH 2020-2021 rr.
IKCITTYaTallHOHHO-TEXHUUECKIMH  XapaKTePUCTHKAMHI OO0BeMBI  (pUHAHCH-
JUTSL TIOATITUITHUKOB KPECTOBHH Kap/IaHHBIX BaJIOB. POBaHUS IO COTTIACO-

86 | TpeOyercss mpuMEHEeHHE CMa30K, OOECTIeYMBAFOIINX BaHUIO.
paboToCIOCOOHOCTh MIAPHUPOB KapJlaHHBIX BaJOB Ha
BECh CPOK CITY’KOBbI 0€3 103aIpaBKU B MPOLIECCE IKCILTY-
aranuu.
Pa3paboTka KOHCEpBAIIMOHHBIX PacTBOPOB, oOOecIe- 2020-2021 rr.
g7 | TUBAIOLIMX NpENOXpaHEHHE JeTasiell TPaHCMICCHU OT O60bembl  (puHAHCH-
KOPPO3UH B IPOIIECCE XPAHEHHS B YCIOBUSX ITOBBIIIICH- POBaHUS IO COTYIACO-
HOU BIIYKHOCTH. BaHUIO.
Pa3paboTka TeXHONOTMH W OCBOCHHUE IPOU3BOJICTBA 2020-2021 rr.
gg | XIEKTPOCEAPHEIX TpyO auist KapaaHHbIX BasioB 1o [OCT OObembl  (puHAHCH-
5005. pOBaHMS IO COTIIACO-
BaHMIO.
Pa3paboTka TEXHONOTHMH W OCBOCHHE IPOM3BOICTBA 2020-2021 rr.
29 TpyO KapIaHHBIX BAJIOB CEIHCKOXO3IHCTBEHHBIX MAIITHH OO0BeMBbI  (pUHAHCH-
TIOJTUTOHHOTO TIPOMHIISL. POBaHUS IO COTYIACO-
BaHUIO.
OAO «M3AJI um. I1.M. MamepoBay
Monepuanzanust yecranoBku TBY ¢ nienbro Bo3moxHoctr | Haganpamk YTCuM | 2021 1
90 3aKaJIK1 HAITPABJISIFOLIMX CTAHWH arperarHbix cTaHkoB 1 | CmexoBuy H.C. 24000 pyo.
ABTOMAaTHYECKUX JIMHUU AJTMHOU 10 9 METPOB U MaccoH | Te.:
1o 10 ToHH. +37517 398 92 14
0OAO «b3CII»
3akalika TOHKOCTEHHBIX TEJI BpAILICHHUS. Havanpauk Texnu- | 2020 .
01 YECKOTO OTIEa O0bembl  (puHAHCH-
Murpodanos A.C. | poBaHus 10 COTIIACO-
Tei./dakce: BaHMIO.
Hudposas MHAUKAINS YCUITHS 3aKHMa B THCKaX. +375163 583790 [r020 1
9 O6bembl  (huHAHCH-
POBaHHS 110 COTIACO-
BaHUIO.
Pa3BanprioBKa OTBEPCTHI B KOPITyCEe OBICTPOPA3HLEMHOM 2020 .
93 My(THI 32 OIHY OTIepAITHIO. OO0BeMBbI  (pUHAHCH-
POBaHUS IO COTYIACO-
BaHUIO.
Wsroropnenue 3amopHON BTYAKH OBICTPOpa3beMHOM 2020 r.
94 MY(TBI C 3aIIPECCOBKOM 3arOTOBKH 1 MHHUMAIJILHOW Me- OObembl  (puHAHCH-

POBaHUs 11O COTIIACO-
BaHUIO.
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| PASPABOTKH YYEHBIX H CIIEITHAAHCTOB

1 2 3 4
0OAO «M30P»
PazpaboTka cucTeMbl YMCIOBOTO MPOTrPaMMHOTO yIipas- | .0. TaBHOTO 2020 -2023 rr.
aenus (UITY) mist 5-i KoopauHaTHON 00pabOTKHU JeTa- | HHKEeHepa Obbembl  (huHAHCH-
Jeld CIOKHOTO MPO(dWIIs Ha BEPTHKAJIBHBIX (Ppe3epHO- | CUBYXUH POBaHUS IO COIIACO-
pacTouHbIX 00pabaThIBAIOIINX IIEHTPAX. Annpeit BaHUIO.
Huxonaesny
Te.:
+37517 32702 32
95 N.o. pyxoBoaurens
LEHTPa  KOHCTPYK-
TOPCKHX pa3pabOTOK
Hapanosuu
Buranuit
®paHueBn4
TeIN.:
+37517 327 83 92
Pa3paboTka kKoHCTpYKIUHU (PyHKITMOHAIBHBIX y3JI0B Jyis | M.0. TIaBHOTO 2020 -2023 r.
oOecrieyeHust 5 -TH KOOPJIWHATHOW JIeTajel CIOKHOTO | MHKEHEpa OObembl  (huHAHCH-
npoduiIst Ha TSHKENBIX (Ppe3epHO-pacTOYHbIX 00paba- | CHBYXHH POBaHUS IO COTVIACO-
06 | THIBAIOIIMX LIEHTPAX: Anppeit BaHUIO.
1. 2-X OCEBBIX LIMHMHAEIbHBIX FOJIOBOK; Huxonaesnu
2. 2-X OCEBBIX MOABMKHO-IIOBOPOTHBIX W HAKJIOH- | TEIL.:
HO-IIOBOPOTHBIX CTOJIOB. +375 1732702 32
— W.o. pyxoBoauTens
Pa3paborka nm3aifH-IpoekTa, KOHCTPYKIIMA U TEXHO- LeHTpa  KOHCTDYK- 2020 -2023 r.
JIOTUU W3TOTOBJICHUS 3alIUTHl KAOMHETHOTO THIMA IS TOPCKUX paspaboTok OObembl  (huHAHCH-
TSDKENBIX  (PpEe3epHO-PACTOUYHBIX — 00padaThIBAIOIINX Hapanosuu pOBaHUs O COIIACO-
LIEHTPOB. Buramuii BaHMUIO.
®paHLeBUY
97 TeIN.:
+37517 327 83 92
I'maBHBII TEXHOIOT
buryc
Cepreif BacumseBrd
TeJL.:
+375 17327 06 31
OAO «PeunnKuii MeTH3HBIN 3aBOI»
Texnonorust nmepepaboOTKH auciiepcHoro nuHKoconep- | Hauansuuk TO 2020 .
JKaIllero OTXO7/a, MOJyd4aeMoro Inpu aBroMarndeckoM | [leuepckuit A.D. OObembl  (huHAHCH-
LUHKOBaHUH TPYO. TeIN.: pOBaHUs Ompeness-
98 +3752340 50506 |1oTCS JONOJHUTENb-

e-mail:
APechersky(@rmz.by

HO Ha OCHOBaHHUU
paccMOTpeHUs Mpe-
JIOKEHUH.
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1 2 3 4
0OAO «Crankol omesb»
MonepHu3anus yCTaHOBKM HOHHO-TNIA3MEHHOTO a30TH- | [ maBHbIN MeTamutypr | 2021 .
poBaHus (pacuIpeHne BO3MOKHOCTEH ). bapmroros O0vembl  (puHAHCH-
9 Hukonaii pOBaHMs 10 COMIACO-
Huxonaesnu BaHUIO.
MonepHu3anys yCTaHOBKH OYMCTKM BarpaHOYHBIX Ia- Mob.: 2020 r.
30B U JIOBEJCHUIO BBIOPOCOB BPEIHBIX BEIIECTB JI0 Tpe- +3 75.29 8301895 | Ogpemsi ¢dunancu-
100 6 opanmuit DxoHun 17.01.06-001-2017. e-mail: ) pOBaHUS 110 COIIIACO-
ropsik83@mail.ru | pono
OAO «Bbenapyckabeb»
Pa3zpaboTka MOMMMEpHBIX KOMITO3UIMH, He conepka- | [maBHbiid umxkenep | 2020 T
[IUX TaJIOTEHOB, B T.4. HU3KOTOKCUYHBIX, THIT HctoiHe- | bapanoBckuii C.I. | O0bembl  (huHAHCH-
1ol uus HT(A)-HFLTX u pagnalinOHHOCIIUTEHIX C TeMIepa- | Tel.: POBaHMsI 10 COMIACO-
Typo# skcruryararun miroc 150°C. +375236 252304 |Banuto.
PaspaGoTka KpeMHHIOpraHMuecknx pesun ¢ tepyo- | € Mail: 2020 1.
cteio no Ilopy «A»,  yen.en. — 73-80. glavin@ O0beMbl  (pUHAHCH-
102 belaruskabel.by POBaHMS 110 COIIIACO-
BaHHIO.
OcBoeHue Mpou3BOJCTBA MOJMBUHIIXIOPUIHBIX ILIa- 2020 .
CTUKAaTOB IOHWXEeHHOU roprouectu tuna HI'TI u monu- O0bemMbl  puHAHCH-
103 | BUHUIXJIOPUIHBIX TUIACTUKATOB MOHUKEHHOH 10XKapo- pOBaHU:A 10 COIVIACO-
oracHocTH Ha OAO «IIuHCKMIT 3aBOJI MCKYCCTBEHHBIX BaHUIO.
KOX».
BoccranoBienue mpoM3BOACTBA HUTH  CTEKJISTHHOU 2020 r.
mapkn EC6-6,8-272100 mo I'OCT8325-93 ma OAO O0bvembl  (puHAHCH-
104 «[Tonox-CTeKI0BOIIOKHOY. POBaHMS 110 COIIIACO-
BaHUIO.
0AO «JuiekTpoanmnaparypa»
Pa3paboTka TeXHONOTHM BBIBEICHUS WM TpPENOTBpa- | 3amecTturens  Ha- | 2020 T
LICHUs] HAChILEHNs antoMuHueBoro craBa AK12M?2 | yanbHuka KOHCTpPYK- | OObeM  ¢uHaHCH-
JKEJIE30M TIPH TUIaBKE €ro B YyT'YHHOM THIVIE ISl 1ajib- | TOPCKO-TEXHOJOTH- | pOBaHUS B COOTBET-
HelIel onepanyy JUThE 0] AaBJICHHUEM. YeCKOro oTesa CTBHUH C JIOTOBOPOM.
105 Bobukos
Anexceit [lerpoBuy
MO00.:
+37529 277 36 65
[IpumMeHeHre MOIOIIMX COCTAaBOB, He TpeOyromux Ha- | Havansauk bropo 2021
rpeBa, 17151 00e3KUPUBAHUS TOBEPXHOCTH CTAJIBHBIX JI€- | HEPCIIEKTHBHOTO Ob6beM  (unanCcH-
Tajel nepes oneparyen SMaIupoBaHNE U MOPOIKoBoe | pa3Butus OI'T pOBaHMs B COOTBET-
HarbUICHHE. Koganesa CTBHUH C IOTOBOPOM.
106 | OGezxxupruBaHue MOapasyMeBacT Moj co0oil cHsTHe | Hatanbs
co cranbHbx geranei (06DBIOJIP, 0810) crmos macen | HukonaesHa,
(macno xomnpeccopHoe KC- 19 TOCT 9243-75 wunwm | M00.:
maciio uagyctpuansaoe M-40J1 TOCT 20799-88), 06- | +375 44 599 03 99
Pa30BaBIIETOCS B IPOIIECCE U3TOTOBICHHS.
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1 2 3 4
Pa3paboTarh TEXHONOTHIO M3TOTOBICHHS METHBIX JIa- 2020-2021 .
MeJel M3 MOPOIIKOBBIX MaTepHaioB (METOIOM CIieKa- O0vem  (uHaHCH-
107 HUS) JUTS JaTbHEHIIero cepeOpeHus M KOMIIEKTOBAHHSI pOBaHUS B COOTBET-
uznemuii KHE 230. CTBHUHU C JIOTOBOPOM.
MUHUCTEPCTBO DJHEPT'ETUKH
PYII «MuHCcKIHEPro»
Pa3paboTka TEXHONOTHH 1O OYMCTKE HIIaMooTBata Al | Bexymmii umxenep | 2020 T
BO3MOXKHOCTH yTUIIU3AIIMU [TUTaMa Uity ero ganbueie- | COTO PYII OObembl  (puHAHCH-
IO MCIIOJIb30BaHUS. «MUHCKIHEPro» POBaHUS IO COIVIACO-
TonmoBauesa JXK.I'., BaHMIO.
THosviwenue s¢ghexmuenocmu sxcnayamayuu 000py- | Tel.:
108 | 0osanus snepeocucmembi. +375 172184276
Haganpauk XI]
¢bnmmana «TOLI-5»
Cepauna B.IL.,
e-mail:
offiseS@teeS.by
Pa3paborka mepeHocHOTO TazoaHamm3aropa mis Bo3- | Hauampamk X1 ¢u- | 2020 .
MOXKHOCTH ONPENEJICHUsT KOHUEHTPALUUU YIIEKUCHOTHI | trana « TOL-5» OO0beMBbI  (hMHAHCH-
B npegenax 80-100%. Cepnuna B.I1., pOBaHMs 10 COMIACO-
109 e-mail: offise5@ | BarmIO.
Hogsvruenue sgpgpexmusnocmu sxenayamayuu obopy- | teeS.by
008aHUsL IHEP2OCUCTNEMDI.
Dunuana «MoJioneuneHckne dekTpuueckue cetn» PYII « MuHckIHeproy»
MonepHusupoBath ycTpoicTBO onpeneneHus iuauu 10 | Haganbauk 2020 T.
kB ¢ omHOda3HbM 3ambikanueM Ha 3emiro (OM3AJI) | VI dunmana O6vembl  (prHAHCH-
B KOMIUIEKCE C PErHCTpaTOpaMy MPOTEKaHUs TOKa 3a- | «MOJO/IeUHEHCKHE | pOBAHMUS 110 COTIIAco-
MBIKaHUS Ha 3eMJTIO U Tiepeiadeii nHpopmanuu Ha AMP | anexrpudeckne BaHUIO.
110 JcrieTyepa. ceTm»
Manunen M.,
THosviwenue s¢hgpexmusnocmu sxenayamayuu 060py- | T

006aHUs IHepcocuUcniemMbl.

111

Pa3paboTars METOAMKY 3aKJaJKd HWHTEIEKTYalbHbIX
3NIEKTPOHHBIX MapKepoOB Ha Tpaccax KaOeJbHbIX JTMHUH
10-110 xB.

Tosviwenue s¢hgpexmusnocmu sxcnayamayuu 060py-
008aHUS IHEP2OCUCHIEMBI.

+37517 672 62 07

2020 .
O0vembl  (puHAHCH-
POBaHUS 110 COTTIACO-
BaHUIO.

«I/IH)KeHep-MeXaHI/IK»
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MUHUCTEPCTBO APXUTEKTYPbI U CTPOUTEJIbCTBA

OAO «Crexkno3zaBoa «Heman»

112

Opraanzanus nepepadoTKH OTXO0B MPOU3BOJICTBA Te-
TUTOU3OJISAIIMOHHBIX MaTepPHUajIoB U3 MHHUPAIHLHON BaThI
(crexnosarer) Ha OAO «CreknozaBog «Hemany

Unsecmuyuonnuviti npoekm npeononazaem OpeaHu3a-
yuro Ha Oasze Oelcmayioujeco npou3800Cmea CMmeKi06ad-
mot OAO «Cmexnozaso0 «Hemany ywacmra no nepepa-
bomke 0mx0008 NPouU3600CMEa MenioU30IAYUOHHO20
MaAmepuana uz Cmekio8amsl ¢ 603MONCHOCBIO.

— ABMOMAMuUYecKkoeo 003Uposanus u 00o6asieHus 0o-
PAmMHO 8 NPOU3600CMEEHHbII NPOYECC,

— BO3MOJICHOCIbBIO XPAHEHUsL U NO ROMPEOHOCIU NPOU3-
800CMBA CMEKI08aMbl 000ABIEHUSA 8 NPOUZBOOCTNBEHHDI
npoyecc npouzso0Ccmed NPOOYKYUL U3 CIEKI08aNbl;

— BO3MOJICHOCIBIO NPECCOBANUSL 6 YeAX NEPeBO3KU U
UCNONBL308AHUSL 8 OPY2UX OMPACHAX NPOMBIUTEHHOCHIU.

Omxo0vl MenIoU30IAYUOHHOZO MaAmepuana u3 cme-
K106ambl, odpasylowuecs / HAKONIEHHble 8 npoyecce
NYCKO-HANA00YHbIX PabOm U IKCHIyamayu npou3eoo-
cmea cmeknogamvl OAO «Cmeknozaso0 «Heman» 6
WMAmMHOM pedxcume.

Ilpu 3aepy3xe nonHol MOWHOCMU NPOU3BOOCMEA CHle-
K108ambvl, nepeHandaoKe npousgo00CmMEeHHOU TUHUY Ce-
KZ108aMbl U BO3MONCHLIX COOSX NPOU3800cmea oopasy-
emcst OpUeHMUpoBO4HO 2 + 7 MOHH / CYMKU OMX0008.
THonyuaemvlii 6 npoyecce nepepabomxu Mmamepuai:

A) usmenvuenHvlll mamepuan u3 NOIUMEPUI0BAHHOU
cmeknosamul ¢ pasmepamu gpaxyuu — 5 + 20, dobas-
JslemMblil 0OPAMHO 8 NPOU3EOOCHBEHHBIU YUKIL

b) usmenvuennviii mamepuan u3z noAUMEPU3OBAHHOLL
cmeknosamul ¢ pasmepamu gpaxyuu — 20 + 40, xpanu-
Mblll 6 OyHKepe U 000asIsieMblil 8 NPOU3E00CHEEHHbLI
npoyecc no mepe HeobXooUMoCmu,

B) usmenvuennviii mamepuan u3z noauMepu308aHHOL
CMeKN08ambl  YNAKOBAHHDIL 8 MPAHCHOPMHYIO Mapy
0Jis1 UCNONIb30BAHUA 8 Kauecmee 3d0Y8HOU 8ambl Uil
Opyaux obnacmsax npoOMblULEHHOCU,

I') opyeue 6uowl nepepabomxu.

3amMecTUTeNh
IJIaBHOTO WH)KEHepa
[Tams

Haranes
HuxonaeBHa
Tenedon:

+375 154 561173
e-mail:
nata@neman.by

Peanusanus npoekra
MIPEOoIaraeTcs Ha
2019 -2020 rr.

Co3zoanue coemecm-
HO20 Npeonpusimus ¢
OAO «Cmexnozago0
«Hemamny no ucnonv-
308aHUI0  nepepabo-
MAHHBIX  OMX0008
npou3600Ccmed  cme-
K106amvl 8 aibmep-
HAMUBHBIX 0ONACTSX
npumererusi / npo-
MbUULEHHOCIU.  HA-
npumep:

- KOMRO3UmHbvle Cmpo-
umenvbHble Mamepua-
Jbl;

- mamepuanvl / mex-
Hono2uu / KOHCmpyK-
yuu ¢ UCNOIL308A-
HUeM HanoIHumerns
U3 nepepabomanHbIx
0MX0006 CMEKI08a-
mol;

- 00pOIICHBIE NOKPbI-
mMust u Mm.n.

Cmoumocms peanu-
3ayuu 0aHHO20 NPo-
exma 3agucum om
MeXHONo2UU nepepa-
bomxu / usmenvueHus
0MX0006 MeniouU30-
JAYUOHHO20 — Mame-
puana u3 cmekio60-
JIOKHA U  KOMNAHUU
nocmaswuxa 06opy-
ooganus / ycuye.
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MHUHUCTEPCTBO 31PABOOXPAHEHMU S

TI'ocynapcTBeHHOe yupesxkieHne
«Pecny0IMKaHCKMA HAYYHO-TIPAKTUYECKHU I IIEHTP TPABMATOJIOTUHN U OPTOIEINHU

113

WMrutanThl Ui QUKCAlMU MSATKUX TKaHEH K KOCTHOM
MTOBEPXHOCTH (aHKEPHBIC BUHTHI)

Hcnonvsyiomest npu  psde  Xupypeuyeckux emeuld-
MeIbCme HA ONOPHO-08USAMETbHOM annapame (ulog
CYXONCUTULL  8PAUAMETbHOU MAHIICEMbl Neud, UL08
CBA30K KOLEHHO20 CYCMABA, W06 AXULIL08A CYXONUCUUS,
onepayuu npu HeCMAOUILHOCIU NIIeYe8020 CYCmasd u
MHO2UX Opyeux), nosmomy nompeoHocms 8 noOOOHbIX
Qukcamopax 8 mpasmMamonocuu u Opmoneoul O4eHn
svicoka. Ha ceecoonsunuil denv croxcunacs cunyayus,
YUMo 6 KAUHUKAX CIPAHbl He0OXOOUMbIL 3anac amkep-
HbIX GUHIMOB OMCYMCMBYEm U NAYUCHMbL BLIHYICOCHDI
noKynams ukcamopuvl 3a CoOCMEEHHbIE CPEOCmEd.
Bovicokas cmoumocmsv OanHbiX UMNIAHINOS (CHOUMOCTIb
00H020 ankepHo2o eunma cocmasisiem okono 400-500
€8P0 6 IKGUBATIEHINE) 8 HEKOMOPBIX CYUASX Oendem Gbl-
NONHeHUe XUPYPSULECKO20 BMeUamenbCmed HeOOCHyn-
HbLM 07151 nAyueHma, iubo 6 3HaAYUMeNbHOU CIMENeHU ) -
JIOJICHSIEM €20 6 C6A3U C HEOOXOOUMOCIbIO NPUMEHEHUSL
bonee MpasMamuyeckux aibmePHaAmuEHbIX Memooux.
Oonaxko 6 Pecnyonuxe bBenapyce onvima npouzgoocmea
N000OHBIX U30eNUll MEOUYUHCKO20 HAZHAYEHUS. He UMe-
emcsi. Ocgoenue 8binycKa OaHHOU RPOOYKYUU NO3GOTUMN
3aKpLIMb  NOMPEOHOCMb  MPABMATNON020-0PMONEOU-
YeCKUX KAUHUK Haulel cmpansbl 8 OAHHLIX UMIAAHMAX,
CHU3UMb UX CIMOUMOCMb, d MAKAHCEe CROCOOCMBOBAMD
OCBOEHUIO HOBLIX XUPYPSUHECKUX MemOOuK. Jlanmuwiil
guxcamop npedcmasisiem coO0l KOHYCHbIIL GUHM Oe3
WISANKY ¢ om@epCcmusimMu Olisk NPOGEOeHUsT TUsamyp.
Bunum ycmanasnueaemcest ¢ Kocmv npu nOMOwU cneyu-
anvHoi omeepmru. Mamepuan — 6uounepmuvle Cniagwl
MEemannos, paspewennvle 0l NPUMEHEHUsSI 8 KOCIHO-
cycmasHoul xupypeuu. Tpebyemvle pazmepvl eunma —
ouamemp 3 mm aub0 5 mm, Onuna 23-25 mm.

Bpau TpaBmarosor-
oprorexn

[Tepecana

Amnppeit CepreeBuy
Te.

+375 29 629 93 80

VYueHblil cekpeTapb
JInHoB

Anexcanap
JleonngoBuu

TEIL:

+375 17 398 59 93
e-mail:
kotidimi@tut.by

2020-2022 rr.
Obbembl  (huHAHCH-
pOBaHUs paccMarpu-
BAIOTCSI MPU TIOIrO-
TOBKE MPOCKTA.

«I/IH)KeHep-MeXaHI/IK»
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+37517 226 43 83

1 2 3 4
PYII «beamennpenaparsn
Pa3zpaboTka cocTaBa M TEXHOJOTMH MPOM3BOACTBA, a | HawanpHuk ympas- | 2020 .

|14 | TRIOKE uH(opManus O TEXHHMYECKOM (armaparypHOM) | JieHus — HadaibHHUK | OObeMbl  (PUHAHCH-
o0ecTieueHN MPOU3BOICTBA JICKAPCTBEHHBIX CPENICTB B | OTJeNa OHONOrHYe- | pOBaHHS 11O COIIACO-
(dhopme cycrieH3uil. CKHX  WCIBITAHUH | BAHUIO.

Pa3paGoTka cocTaBa M TEXHOJOTMM TPOU3BOACTBA, a | YIPABJICHWI  HHHO- | >02()

115 | TaoKe uHdpOpMaLHA 0 TeXHHMYeckoM (ammaparypHom) | BAWMOHHOTO  PasBU-| OGyempr  uHaHCH-
o0ecreueHH IPOU3BO/CTRA JIEKAPCTBEHHBIX CpeICcTB B | 1A POBaHMs IO COIIACO-
(popMe MaCIISHBIX PACTBOPOB. JluTBHHOBA BaHUIO.

Enena BanepnreBHa

Pa3zpabotka cocraBa W TEXHOJIOTMU IPOU3BOJICTBA, a e 2020 .

TaKke KOMIUIeKca OnodapManeBTHYECKUX U JOKIHU- +375 1722031 42 O0bemMbl  (puHAHCH-

HUYECKUX MCCIEJOBAHMIA JICKAPCTBEHHOIO CPEACTBA B | o . POBaHMS 1O COIIIACO-
116 (dopme TpaHcaepMATBEHOM TEPANEBTHYECKOH CHCTEMBI C | 11 BaHHIO.

YUETOM MEK/TYHAPOIHBIX PEKOMCH/IAIMI M PYKOBOJICTB | p ol o qrenaraty.com

(B wacTHOCTH, pekoMeHpauii EBporelickoro corosa k

KauecTBy TpaHcaepMmaibHbix mnardeir (EMA/CHMP/

QWP/608924/2014)).

Pa3paboTka METOIMKHU NPOBEACHUS TECTA CPABHUTEIb- 2020 .

117 HOW KMHETHKH PAaCcCTBOPEHUS in Vitro Jyisi JeKapCTBEH- O0bemMbl  (puHAHCH-

HBIX CPE/CTB - (DepPMEHTHBIX MPENapaToB. POBaHMS 110 COIIIACO-
BaHHIO.
KOHIIEPH «BEJIJIET'TIPOM»
OAO «I'ananTIm»
PazpaboTka TexHOIOTHM I IEpepabOTKH OTX0A0B Hc- | HauanpHuk nes- | 2020 &
KyCCTBEHHBIX MaTepUaiOB, HaTYpaJbHOM KOXHM, TKaHH | TpaJibHOH aboparo- | O0ObeMbl  (pUHAHCH-
MOAKIIAI0YHOM, TEHOMOIMYpPEeTaHa, KOXKAapTOHA IS | pUH POBaHMS 1O COIIIACO-
118 JallbHEHIIIero UCTIOIb30BaHMUs B TPOM3BOJICTBE. Cenuukast BaHHIO.
Tamapa
AnexcaHapoBHA
TeIL.:

OAO «IIuHcKkHii 32BOJ HCKYCCTBEHHBIX KOXK»

119

Pa3zpaboTka u BHeEApEHHE TEXHOJIOTMH HM3TOTOBICHHS
MTPO3PaYHBIX HACTOIBHBIX MOKPHITHH M UCKYCCTBEHHBIX
KOX C PHUCYHKOM.

Tpeonpusimuem npuobpemena iuHusL RO NPOU3BOOCMEY
mamepuanog 0/ RPO3PAYHBIX HACMOIbHBIX NOKPbIMULL
U UCKYCCMBEHHBIX KOJIC C PUCYHKOM NPOU3BOOCMEA (hup-
mot «Forward Machinery Corporationy (Taiisans).

3aM. mupekTopa TIo
TIPOU3BOJICTBY
Pomanosckast T.M.
TEJL.:

+375 165 64 86 92
Havaneauk ITTO
Kapnosua O.I.

TeIL:

+375 165 64 86 53

1-oe MOJIYTO1e
2020
O0vembl  (puHAHCH-

POBaHU: 11O COTIIACO-
BaHUIO.
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| PASPABOTKH YYEHBIX H CIIEITHAAHCTOB

1 2 3 4
OAO «BEJI®A»
KommnekcHoe perienue (0T TexHOIOTUHU 10 KomIuiekTa | Hauanpauk  otnena | 2020-2021 1.
000py/IOBaHMs) 110 PEIICHUIO TPOOJIEMBbI NIEpepadOTKU | TEXHUYECKOro pa3- | O0beMbl  (PUHAHCH-
OTXOJIOB MTPOU3BOJICTBA MOJIOTEH BOPCOBBIX TPUKOTAXK- | BUTHS POBaHMSI MO COTIIACO-
HBIX (KOPOTKUX BOJIOKOH /10 10 MM, 11.2.2.2 KHOII, TV | borauyk BaHUIO.
120 BY 400076540.043-2011) B BocTpeOOBaHHYIO HA PHIH- | AHAPEH
KE TIPOYKITHIO. BanepbeBuy,
Te.:
+375 2334 3 09 50,
e-mail:
bogachuk@belfa.by
OAO «KaMBoJIb»
[MompaboTka cokparieHus pexkuMoB kpaiieHust [19D | 3amecturens reHe- | 2020 T
JICHTBI. panmbHOTO JTUpeKTO- | OOBeMBl  (UHAHCHU-
121 pa 1o TIPOM3BOICTBY | POBAHWSI IO COTIIACO-
Uybapr  Hwukomaii | BaHUIO.
I'eoprueBnu
tem.: +37517215
ITonpaboTka TEXHOJIOTHUH TI0 MTOTIIAMICHHUIO YABTpadro- 1917, 2020 r.
12 JICTOBBIX JIy4eH JUIsl TOCTEKEHHS MAKCUMAIIBHON CBETO- | o141 O6wembl  (huHAHCH-
CTOMKOCTH Marepuara. kamvol@bk.ru; POBaHUS IO COTIIACO-
kamvol@tut.by BaHHIO.
OAQO «Iloaecne»
TexHoIOoTus KpalleHHsI XHMHYECKIX BOJIOKOH (TIONHMOK- | Bemymmii nmkenep- | 2020 .
Cara3oabHBIX («ApCEIOH»), MOTAKPUIIOBBIX, TOJH3- | TexHOIoT TOO OO0veMBI  (hUHAHCH-
123 (hUPHBIX, TOJIMAMHUTHBIX, BUCKO3HBIX ). Burenko T.H. pOBaHuUs IO COIaco-
Te.: BaHUIO.
. +375 165 33 94 28,
Pa3paboTka TeXHONIOTHH aHTUITHJLTHHTOBOM 00paboTKH e-mail: 2020t
|24 | TIPAAKH M TPUKOTAKHBIX H3IEIHHL. tatianavitenko@ O0wembl  (huHAHCH-
mail.com POBaHUS IO COTIIACO-
gmat.com BaHUIO.
OAO «Buredckue KOBpbI»
Pa3paboTka TEeXHOIOTHM HM3TOTOBJICHUS MAaTEpUANIOB C | 3aMECTHTENb 2020 r.
WCTIOJh30BAaHMUEM OTXOJIOB TIPOM3BOCTBA MPOIIMBHBIX | TNIABHOTO HWHXeHepa | OO0beMbl  (UHAHCH-
KOBPOBBIX MTOKPBITUH W U3CITHI. — TJIABHBIWA TEXHOJIOT | POBAHUS 110 COTIIACO-
[Mp>xeBanbckas BaHUIO.
3aoaua 3axnouaemces 6 coz0anuu mexwonroeuu, nozeo- | Oxkcana
asouell nepepabamvleams omxoovl odpezu Kpomku, | BacunbesHa,
|25 | CocmoAtyte U3 NOTUNPONUNEHOGIX NNCHOUHBIX Humet | TeN.:

¢ HanuuueM 6opca u3 NOTUAMUOHBIX UU NOTUNPONUTIe-
HOBbIX HUMel, NONIOMHA HeMKAHO20 USIONPOOUBHO20
NOMUIPUPHO2O UNU NOTUNPONUNEHOB020 U ANNPEMUP)-
roweti cmecu Ha OCHOBe JameKca U Mend, U U3eomag-
JUBANL MAMEPUATLL CHIPOUMETLHO20 U DbIMOB020 HA-
3HAYEHUs.

Hlupuna omxo0os — He 6onee 7 cm.

+3752123746 57

«I/IH)KeHep-MeXaHI/IK»
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KOHIEPH «bBEJIHE®TEXNWM»

OAO «MormjieBXxuMBOJIOKHO»

126

Opranuzanus nepepadoTku nacToodpaszHoro cyiabdara
KaJusl.

Annomayusi:

Paspabomxa mexnonocuu no nepepabomke nacmoo-
opasnoeo cynvbghama kanusi (noGOUHBIL NPOOYKM NPo-
uzsoocmea IXKKM) 6 munepanvroe coipbe Ui MuHe-
panvbHoe yoodpenue, nymem OYUCKY O OP2AHUYECKUX
npumeceil.

Opeanuzayus MexHoN02UYeCKOU YCMAHO8KU NO  Ne-
pepabomre  nacmoodpazHozo  cyivama - Kauus.
IIpoussooumenvrocmv — 1000 mornu 6 200

HauanpHuk mnpowus-
BOJICTBA OpraHuye-
CKOT'O CHHTE3a
Jlykua

Buxrop MBanosuu
TeL.:

+375222 74 58 71

e-mail: zos-luksha@,

khimvolokno.by
HauanbHuk otaena

TEXHUYECKOIO  pas-
BUTHSI W WHBECTH-
bA0% 051

IIpoxopos

Cepreit
MuxaimoBng

TEI.:

+375222 499572

e-mail: prohorov(@
khimvolokno.by

2020-2021r
O0bembl  (huHaHCH-
POBaHMS IO COITIACO-
BaHUIO.

OAO «I'oMeIbCKHII XUMHYECKHH 3aBOI»

127

Pa3pa0oTka 1 BHEApEHNE TEXHOJOTHH IO IepepadoTKe
(docdormurica U3 OTBAIIOB.

Hauanpuux  orne-
Ja TEPCIEKTUBHOTO
pa3BUTH

Hackogenn

Hrops BacuibeBuu
TEe.:
+3752324926 17
e-mail:

oprp@himzavod.by

2020
O0bembl  (hpuHaHCH-
POBaHMS 10 COIIIACO-
BaHMIO.

OAO «Caet1aropckXuMBOJI0KHO)

128

Pa3paborka kpeMHUHOpPraHMYECKOW CMa3KH, aHajora
MMIIOPTHOW MNPOMBIIUICHHOW, MPUTOJHOM IJIsl MPOU3-
BOJICTBA YIJICPOAHBIX MaTepHAIIOB.

I'maBHBIN TEXHOIOT
HoxyuaeB
Bnagumup
Hukonaesuu

TEIL:

+375 2342 9 40 48
e-mail:

technolog(@sohim.b

2020-2021 rr.
OO0bembl  (huHAHCH-
POBaHMS 10 COTTIACO-
BaHMIO.
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1 2 3 4
OAO «Ilonouk-CTekI0BOJTOKHO»
Pa3paboTka TeXHOJIOrWM MPOM3BOACTBAa HUTENpoBOAs- | [lepBbiii  3amectu- | 2020 T
el rapHUTYPbl TEKCTUIIBHOTO OOOpYIOBaHMSI Ha OC- | Teldb reHepanbHoro | O0bembl  (UHAHCH-
HOBE KEPaMHUYECKHX, CHTAIJIOBBIX U JIp. MaTepHaloB C | TUPEKTOpa — TJIaB- | pOBAHHS 110 COTNIACO-
BBICOKOW a0pa3uBHOM yCTOHYMBOCTBIO K BO3JCHUCTBHIO | HBIM HHKEHED BAHMUIO.
129 CTEKJIAIHHOW HUTH. biuznes
Poman IlerpoBry
Te.:
+375214 41 55 42
e-mail:
Bliznev(@psv.by
Pa3paboTka TEXHOJIOTHH M OpraHM3aIlis MTPON3BOACTBA | 3amMecTuTenh Tias- | 2020 1.
B Pecrybnmke benmapych KaTHOHHOTO IMTOBEPXHOCTHO- | HOTO HHXeHepa 1o | OO0beMbl (uHAHCH-
aktuBHOoro BemiectBa (KITAB) — toproBoe Ha3BaHWe | TepCTEKTUBHOMY | POBaHUS IO COTIIACO-
Kap6ozomun All [Ipoussomurens OAO «ApMoriacty, | pa3BUTHIO — Ha4allb- | BAHHIO.
r. CeBeponioHelK, YKpanHa. HUK Hay4YHO-TIPAKTH-
TY YV 24.1-04681296-027-2002. [Ipouzsooumcs no ciie- | 4€CKOro LeHTpa
oyrouyell mexHoI02UYecKoll cxeme: Jemunosa Cetiiana
1. Honyyenue conu cmeapunogoii kuciomol u Ousmiier- | MuxaiiaoBHa
MPUAMUHA (MOJHCHO UCNONB308AMb BMECO CMEapUHO- | TEIL.:
sotl kucromwl cunmemuydeckue xuciomol ¢ C14—CI18 u | +375214 41 55 31
eMecmo OUIMULIEHMPUAMUHA mpusmuienmempamun, | e-mail:
MempasmuieHNeHMamun u m.n.). demidova@psv.by
130 2. Ionyuenue amunoamuoa uz conu no n.l no peaxyuu
Odezudpamayui.
3. Ionyyenue umuoazonuHa u3 amMuHOAMUOd NO peax-
yuu decudpamayuil.
4. Honyuenue mosapHoii ¢hopmuvl ¢ cooepiicanuem ax-
mueHoeo geugecmea oxono 50% 0ias moeo, 4moowvl npo-
OVKIM XOPOULO pacmeopsiicsi 8 800e.
Kamuonnwiii xomnonenm ucnonv3yemcs 6 cocmase
3amaciusamenel Kax O pOGUH208, MAK U Olisl MeK-
CMUNbHBIX HUMEL.
OAO «llonoyk-CmexniogonokHo» Oyoem UCnoib308ams
O0anHyI0 NpoOYKYuio (KamuoHHoe NOBEPXHOCMHO-AK-
musHoe eugecmeo (KIIAB)) 6 ceoem mexnonocuueckom
npoyecce.
Pa3paboTka TEXHOJIOTHH MPOM3BOACTBA BHICOKOTEMIIC- 2020 .
parypHO OTHEYTIOPHOI HETKaHOUW OyMarw. O0vembl  (puHAHCH-
POBaHUS IO COTIIACO-
Ilpeonasnauena 0is UCNONBL30BAHUSA 8 KAUECMBE MENIO- BaHUIO.
UBONAYUU. MoTpeOUTeNeM TeX-
131 | Pabouas memnepamypa — 1260 °C, maxcumanvHas HOJIOTUU.

memnepamypa — 1400 °C. ITnomnocme — 200 ke/m.
Ilpounocmoe na paspvie — ne menee 0,3 Mlla.
Mamepuan Oondicern umems 0OHOPOOHYIO CIPYKMYPY,
2UOKOCMb, 21A0KVI0 NOBEPXHOCHIb, BbICOKVIO MeXaHuYe-
CKYI0 NPOYHOCHb

«I/IH)KeHep-MeXaHI/IK»
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KOHIEPH «BEJVIECBYMITPOM)
OAO «Csetnoropckmii IIKK»
Pa3paboTka TexHOJOrMM TonydeHHs OeszacOecToBoro | [maBHbIi TexHomor | 2020 1.

132 (GUIBTPOBATBLHOTO KapTOHa, OMOpHOTO (uisTpoBans- | [oBopymiko A.IT. OO0bembl  (puHAHCH-
HOTO KapTOHa C HMCIOJb30BAHUEM CHHTETHYECKUX BO- | TEJL: pOBaHUsS TIO COIVia-
JIOKOH (1o eHOIOBbIE U IP.). +375 234298205 |cosanuto.
TIpoH3BOACTBO SMIMKOB N3 KapToHa rodpuposanHoro ¢ | &-Mail: ) 2020 .

133 GapbepHbIMH CBOHCTBAMH (BIaroHemponumaemie, xu- | Usckk@gmail.com | Ogyemp (unancu-
POHEIPOHUIIAEMBIC) 110 CPEICTBAM HAHECEHUS MaTEPH- POBaHUSI IO COIVIAco-
aJia Ha BHYTPEHHIOK MOBEPXHOCTH SIIUKA. BaHUIO.

PazpaboTka rpaduka 3aBUCUMOCTH BBIXOJa CYIb(ar- 2020 r.
134 HOM [EJUTIONIO3BI OT CTEIECHH JACTUTHU(DUKAIIMH. O0beMbl  (puHAHCH-

poBaHHA 110 COIJia-
COBAHHIO.

®unnan «Jlodpymickast 6ymaxnas padpuka «'epoii Tpyna» OAO YKX «be

JIOpyCcCKHUe 0001

[IpoBenenune wuccnegoBaHuil M pa3paboTka pekoMeH- | [maBHbIi TexHomor | 2020 r.
Januit 0 BO3MOKHOCTH COBMECTHOTO pociycka Biaro- | 3unuyk C.JI., O60bembl  (puHaHCH-
135 OPOYHOU M OOBIYHOW MaKyIaTypbl Ui POU3BOJCTBA | TEL.: POBaHMUsI IO COTIIACO-
OyMaru Ha CyIIeCTBYIOMIEM 00OPYIOBaHUH. +37529 694 82 12 | BaHHUIO.
e-mail:
geroytruda.pro@tut.by
HIT «Mwouuke» 000
[TepepaboTka Biaronpo4Horo opaxa. Bemymmii texnomor |2020 r.
136 [leBueHOK O0bembl  (huHAHCH-
Omnbra boprucoBHa | poBaHMs MO COIIACO-
Te.: BaHMIO.
Bonbmoif 00beM BBITyCKa BBICOKO BJIATOIMPOYHOI OCHO- +375_29 677 39_ 89 12020
137 | B¥! 0e3 Bpeaa Uik MPECCOBOTO UIIIONPOOMBHOIO CyKHA §—ma11: bragina@ | Ogemm (buHaHCH-
(3anumaet cMoIOi, IepecTaeT 3a6uparh BOAy). interpaper.b POBaHMS 110 COITIACO-
BaHMIO.
Brilyck OymMaru-oCHOBBI CaHHTAPHO-TUTHEHHUYECKOTO 2020 r.
|38 | FASHATICHNA H3 LEILTONOSH OoJiee MSITKOW U MTyXJIOH. OO0bembl  (puHAHCH-

POBaHus 11O COTIACOo-
BaHUIO.
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