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NEPEAMOBA

Texniune o6cnyropysanns (TO) € 0HMM i3 FONOBHUX 32XOAIB, 110
3abe3nedye HopManbHe (YHKUIOHYBAaHHS YCTATKyBaHHS  3TiIHO 13
3a1U1aHOBAHMMH TEpPMiHaMH fioro BukoprcTaHH:A. 3araom xe cucrema TO
aBse o000 CyKYMHICTh OpTaHi3auifHUX , TEXHIYHUX Ta iHIIKMX 3aXOAIB,
CHPSMOBAHMX Ha MIATPUMAHHA B TEXHIYHO CIIPAaBHOMY cTaHi ycrat-
KyBaHHsl, 3abe3neueHHs HaJiAHOCTI HOro poOOTH, BHUKOHAHHA BMUMOT
OXOpOHH MpalLi Ta HABKOJNHIIHBOrO MPUPOAHOTO CepefoBuila. | BoHA €
JMIIE YACTHHOK CHUCTEMI TEXHIYHOTO OOCHIyroBYBaHHS Ta pPEMOHTY
texuiki (TOiP). To6to TO He € MOTOYHMM YHM KaniTaJibHUM PEMOHTOM
a6o moninmeHHamM ocHoBHHX (oHAiB. TO ycTaTKyBaHHs Juile NEpea-
Gauae HACTYTIHE: TEPEBIPKY TEXHIYHOrO CTaHy, BUKOHaHHs POOIT 11010
NiATPHMAHHS TEXHIYHO CIPABHOTO CTAHY Ta HAJEKHOTO 30BHILIHBOTO
BHJIA/lY, YCYHEHHsI BUsBICHMX HecnpaBHocTedl (auB. [TomoxkeHns npo
TeXHiYHe OOCIYroByBaHHSI YCTATKyBaHHS TiANPUEMCTB TiPHHYO-Me-
Tanypriiinoro kommiekcy, Ne 200 Bin 06.06.2005).

B Toif e 4ac B iCHYIOUMX MiAPYYHUKaX i MOCIOHMKAX, BHAAHUX A
ucuurutiny «MoHTaX, eKCITyaTaris i peMOHT obnafiHaH s, iHpopMallis
na npeameT TO e Ayxe oOMEXEHOIO i MOBEPXHEBOIO, OCKLIBKU 3aliMae
JHiIe JeKinbka CTOpiHOK. TOMy METOI0 JaHOro HOCiOHMKa € YCYHEHHS
UMX TIPOTAJMH i MOJAHHS MaTepialy B TAKOMY acrlekTi, 100 Ha HbOMY
CTAJI0 MOXK/IUBHM HAJIE)KHO FOTYBaTH (axiBLiB-eKCIUTyaTaLliHHUKIB.

Oco6mBY yBary B MOCIGHMKY MPHIINEHO TEXHIYHOMY KOHTPOIIO i
AIaTHOCTHILi Ta 3MAILLIEHHIO YCTATKyBaHHs, TEXHIYHOMY 00CIYroByBaHHIO
riipo- i MHEBMOCHCTEM, METOZONOTii MiXPEMOHTHOro 0OGCIyroBYBaHHS
MeXaHiuYHOro o01aAHaHHA METATyprifiHUX MallMH i arperaris.

HaiirocTpiioro npo6eMol0 BITHH3HAHOTO MeTaiypriiiHoro (i He
TinbKy) BMPOGHMUTBA € 3arpo3NMBE BiACTABaHHS BiJ NPOBIAHMX KpaiH
(i HaBiTh Bix Pocii) OO BUKOPHUCTAHHA Cy4acHHX 3aCO0IB KOHTPOIIO i,
TUM OiJIbIL, JIaTHOCTUKH.

B Toii 4ac, SIK 3aCTOCYBaHHs LUX 3aC00iB J03BONMIIO O 3HAYHO mia-
BULIYBATH HANifiHICTL 1 pecypc oOJagHaHHA UUISXOM BHSBJICHHSA Ha
paHHiX cTanisx AeeKTiB i HECHPABHOCTEH Ta MPUYMH iX BUHMKHEHHA,
OCKiJIbKM Lie JJO3BONSE MOMEPEUTH | YCYHYTH iX PO3BHTOK i 3a paxyHOK
11pOr0 BiZIBEPHYTH BiAMOBH i aBapii 00NaiHaHHA, SKI NPU3BOATH 110 HEra-
THBHHMX HACHiAKiB. Bkpail BaX/IMBUM € Te, IO TEXHIYHE JIarHOCTYBaHHS
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N03BOJISI€ BU3HAYATH TEXHIYHMH cTaH 00’ekTiB Oe3 ix po3iOpanns. bes
HBOrO, K MOKa3ye JOCBiJl, MOIIYKH HECHPABHOCTEH MOXYTh 3aiiMaTH y
cepeanbomy A0 50% Bij 3araibHOTO Yacy peMOHTHHX pobit. binbw Toro,
AlarHOCTYBAaHHS [I03BOJISIE B3araji yCYHYTH HE3aiUIdHOBaHi IMpOCTOi
o6JagHaHHA 1 OCTaTOYHY BTPATy PEMOHTONPHUAATHOCTI BiAINOBiJaMBHHMX
By3/1iB i jerajied. JliarHOCTyBaHHS TaKOX /JO03BOJISE OTPUMYBATH Haii-
Olnpll MOBHY iHpOpMaLio a5 3a0e3leueHHs ONTUMAIBLHOIO PEryJIioBaH-
Hs poOoTH 00/1aaHaHHA 13 3a0€311e4eHHAM BUKOHAHHSA 3a1aHoi po0OTH MpH
HaiiMEHIIOMY CIOXKHBaHHI pecypcis.

Y nociOHUKY I0CTaTHBO MOBHO MOjaHa iH(opMallis 1WoA0 cnocobis
1 3ac00iB TEXHIYHOrO KOHTPOIIO | AIArHOCTHKH, sIKa BKpail HeoOXiaHa ams
NIrOTOBKH BUCOKOKIACHUX (haxiBLiB-eKCITyaTaliiHuKiB.

B icHyrounx nocibuukax i miapyuHukax, mio NMpU3HAuYeHi s mif-
FOTOBKH (haxiBLiB 3 MeTaiypriiiHoro o6/ajJHaHHs, PAKTHYHO IIOBHICTIO
BiICYTHA 1HGOpMaLlis IIOAO0 TEXHIYHOrO OOCIYyrOBYBaHHS TIipo- i
MTHEBMOCHCTEM, X04a 3 KOXKHUM POKOM PO3LIMPHOIOTECA CepH iX BHKO-
pHCTaHHs. Y NaHOMY X NOCIOHHKY L[bOMY IMTaHHIO MPHALJIEHA HAJIEKHA
yBara. [Ipuyomy, mo0 cTyaeHTH kpame po3yminuck Ha TO 1ux cucteM, y
NOCIOHUKY pO3rsSHYTO HeOOXiIHI BIAOMOCTI i3 rimpasniku.

Kopucunm ans nigroroBku ¢axisiiB 6yayTs i npakTHuHi NpUKIaan
CTOCOBHO OMHCY MIXPEMOHTHOTO OOC/IyrOBYBaHHS MeXaHi4HOro o0GJan-
HaHHS METaJypridHMX MamIHH i arperaris.

KHuura npusHaueHa sk HaBYANIBHUH MOCIOHUK [ CTYAEHTIB BHIIMX
HaBYAJBHHMX 3aKajiB, 110 HABYAIOTBCH 3a cHeuianbHOCTAMH «[anysese
Ma- WHHOOynyBaHHA» («MeTanypriiiHe obnanHauHs», «O6CHyroByBaHHs
Ta PEMOHT 00/ iHAHHS METATYPriHHUX MiANPUEMCTBY») Ta «MeTanypris» i
Moxe OyTH KOpucHa st ¢axiBiiB METANypriiHUX i MamHHOOYiBHHX
OiANPHEMCTB .

ABTOpH HMPO BASYHI cTyAeHTaM 3anopi3bKoi Aep>aBHOI iHXKEHep-
HOi akajeMii 3a 10IOMOry y po3poOlli eJeKTPOHHOrO MakeTa NMOCiOHMKa.




Po3gin 1
HopmaTuBHO-TeXHIYHa OKYMeHTaUinA

Texniune 06c1y206y6anHs € OJHIEIO i3 CKNAJOBUX CTANil XKHTTEBOIO
MKy o0TafHaHHs — ekcniyamayii, 10 KOl TaKoXK BXOIATh iHuIN ckma-
JOBi: YBEJICHHS 00°€KTa B €KCIUTYaTawito (MOHTaX, HANArO/KEHHS), BUKO-
PHCTaHHs HOro 3a IpPH3HAYEHHAM (TEXHOJOTIYHA excrulyaTauis), 36epi-
raHHs B Mpoueci ekcrutyaTauil (BUTPUMYBAHHS ONTHMAJIBHHX PEXHMIB
poGoTH), OTOUHI PEMOHTH, TIPHITMHEHHs eKCIUTyaTallil (CIIMCaHHs, nepe-
JAaBaHHSA, yTilizaLlis, 3SHHLICHHA).

OMHUM i3 TOJIOBHMX HOPMATHBHUX JOKYMEHTIB, 3TIHO 3 SIKHM MeTa-
NYpriifiHAM MiANPHEMCTBAM HE3ANEKHO Bill POPMH BIACHOCTI, WO BXOAATH
1o cdepy aispHOCTI MiHIPOMMONITHKY Y KPAiHH, HAEKHUTh KEPYBATHCH
i NPOBOAMTH Y BiANOBIAHICTE 10 HBOTO CBOT BHYTPIiLUHI PO3MOPSAHi AOKY-
MEHTH 3 MIUTAaHb TEXHOJIOrIYHOro o6c/TyroByBaHHs o6naananns, € «[lono-
JEHHS TIPO TEXHiYHe OBCIYroBYBaHHS YCTATKYBAHHA MiANPHEMCTB Tip-
HUYO-MeTanyprifiHoro Kommiekcy» (3arBepmkenne Hakazom Minicreper-
Ba MPOMUCIIOBOI NoMiTukK Ykpainu 15.06.2004 Ne 285 i3 BHeCEHUMH 3Mi-
namu Bix 06.06.2005).

[MonoxeHnus po3podieHo y BIAMOBIAHOCTI A0 TakUX HOPMAaTHBHO-
TPABOBUX T2 HOPMATHUBHO-TEXHIYHMX aKTiB 3 ypaxyBaHHAM NPUHHATHX y
BCTAHOBJIEHOMY TOPAZKY 3MiH i JOIIOBHEHb:

» 3akoH Ykpainu «IIpo oxopoHy npaui»;

» 3akon Ykpainu «[Ipo noxexHy 6e3neky»;

= 3akoH Ykpainu «I1po 0XOpOHY HaBKOJMILIHBOTO HPHPOAHOTO Ce-
peloBHUILAY;

» JICTY 2860-94 «Hagiitnicts TexHiku. TepMiHu Ta BU3HAYCHHA»,

» JICTY 2391-94 «Cucrema TexHosorivHol gokymenTauii, Tepminu
Ta BU3HAYEHHAY,

s JICTV 3278-95 «Cuctema po3pobiieHHs Ta NOCTABICHHS MPOAYK-
uii Ha BUpoOHUIITBO. OCHOBHI TEPMiHH Ta BU3HAYEHHSA;

» JICTY 3321-96 «Cucrema KOHCTPYKTOpCBKOi nokymenTauii. Tep-
MiHM Ta BU3HAYCHHD»,

» JICTY 2389-94 «Texniune JiarHOCTYBaHHS Ta KOHTPOJIb TEXHI4-
Horo crady. TepMiHH Ta BUBHAYEHHS»,

» TOCT 18322-78 «CucTema TEXHHUUYECKOrO OOCIYXHBAHUS U pe-
MOHTA TeXHHUKH. TepMHHBI H OTIPEAEICHUA»;
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»* ['OCT 23887-79 «COopka. TepMUHBI M OTIPEAC/ICHH;

* 'OCT 27.004-85 «Hanexnocts B TexHuKe. CUCTEMBI TEXHONIOTH-
veckne. TepMUHBI U ONpeiesiCHUs»;

* ['OCT 3.1109-82 «Enunas cucremMa TEXHOJOTHYECKOH HOKYMEH-
Tauuu. TepMHHBI U ONpeaeneHns OCHOBHBIX MTOHATHIY.

Y nonoxeHHi CTOCOBHO TexHiuHoro oociyroyeaHus (TO) Buko-
PHCTO-BYIOThCS TEpPMiHH B TAKOMY 3HAU€HHI:

® cucmema mexHiunoz2o obcayzosysanns yemamxygants (CTOY) —
CYKYIHICTh OpraHizalliiHHX, TEXHIYHMX Ta IHIIWX 3aXOMiB, HEOOXiIHMX
JUISt ITATPUMAHHS B TEXHIYHO CNPaBHOMY CTaHi YCTAaTKyBaHHS MPH BHKO-
PHCTaHHI 3a MPU3HAYEHHAM, nepeOyBaHHI B pe3epBi, O4iKyBaHHs, 36epi-
raHHi | TPAHCTIOPTYBaHHI;

* mexuiune 06C1y208y8aHHA — KOMIUIEKC ONepaliil 4u onepauis yis
NiATPUMKH CHIPaBHOTO CTaHy 4YM MPaLe3faTHOCTI 00’€KTa Mpy BHKOPHC-
TaHHi HOro 3a NMpU3HAYEHHAM, IiJ 4ac MpoCTo, 30epiranus i TpaHcnop-
TYBaHHS;

® mexuiune obcayzoeysanna i pemonm (TOIP) — cykynHicTh yCiX
TEXHIYHHX Ta OpraHizaulifiHHX Aidl, y TOMY YHC/i ¥ TEXHIYHOTO HATJISLY,
CTIPSIMOBaHHX Ha MiATPUMKY UM MOBepHEHHs 00 €KTa B CTaH, Y IKOMY BiH
3JaTHUH BUKOHYBATH MOTPIOHY yHKILii0;

® cmpamezisi mexHiuHoeo 006CY208Y8AHHA MA PEMOHMY — CHCTEMA
NIPUHLIMIIB OpraHizalii # NpPOBEAEHHA TEXHIYHOTO OOCIYrOBYBaHHS Ta
PEMOHTY;

® onepayin MexHiuHO20 06CAY208YBAHHS MA PEMOHMY — TIOCIII0B-
HICTh €NEMEHTAPHUX TEXHOJOTIYHHMX il 3 TEXHIYHOro OOCIYroBYBaHHS,
Ta PEMOHTY, fIKi TPOBOJIATH i3 33/1aHOI0 METOI0;

" mpueanicmv mexHiyHO20 00CIY208Y8aHHA — YACTHHA TPUBAJIOCTI
TO T1a peMOHTY, OPOTATOM SIKOi 3AIHCHIOIOTH TeXHiYHE 00C/IyroBYBaHHS
00’exTa, ypaxoBylOUH TPUBAJIICTb 3aTPUMOK 3 TEXHIYHHUX DPHYMH Ta TPH-
BAJiCTh 3aTPUMOK uepe3 He3abe3neueHIiCTb MaTepialbHHMH pPECYpCaMy,
NpUTAMaHHUX TEXHIUHOMY 0OCIYTrOBYBAHHIO;

* nepioouunicms TO — iHTepBan 4yacy abo HanpailloBaHHs Bia aa-
Horo Buay 7O no HacTymnHoro Takoro camoro Buay 70 abo TO 6inbiuoi
CKJIaJIHOCTI;

* yuxn TO — wnaliMeHIIMH MOBTOPIOBAHWH iHTEpBall yacy uM Ha-
npautoBaHHA BUPoOy, IPOTArOM SIKOr0 BUKOHYIOThCS y BU3HAUYEHIH mocai-
JOBHOCTI 3TiJHO 3 BUMOraMH HOPMAaTHBHO-TEXHi4HOI abo ekcriyaTalliii-
HOI JOKyMEHTalii yci BCTaHOBJIEHHI BUIH niepiojinutoro 70,
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» TO npu eukopucmanHi — TEXHiuHe 0OCIYTOBYBaHHSA NpPH miaro-
TOBUi O BUKOPHCTaHHs 3a NPH3HAYEHHAM, BUKOPHUCTAHHAM 33 MpHU3HA-
yeHHSAM, @ TAKOXK 6e310cepeIHbO MiciIA Horo 3aKiHYeHHS;

* nomepne TO — TexHiuHE OOCTYrOByBaHHS, 32 AKHM BU3HAYCHOMY
o6cary pobiT MPUBIACHIOETHCA NEBHUMH TOPSIAKOBUH HOMEP;

= npanose TO — TexHiyHe OOCIYTrOBYBaHHs, [MOCTAHOBKA Ha fKe
3HCHIOETBCA 3TIIHO 3 BUMOraMM HOPMATHBHO-TEXHI4YHOT abo excrinyaTa-
LiHHOI TOKYMEHTALlii;

s nennanoge TO — TexHiuHe 00CAyroByBaHHs, IIOCTAHOBKA HA AKE
3IIICHIOETBCS 663 M0nepeIHbOro MPU3HAYCHHS 32 TEXHIYHUM CTAHOM;

» nepioduyne TO — TexHidHe OOCIYroBYBaHHS, SIKE BMKOHYETHCA
yepe3s YCTAHOBJICHI B €KCILTyaTaLifHiH JOKYMEHTAI[{ 3Ha4EHHs HaMpawro-
BaHHs a00 IHTEPBAY Yacy,

* peanamenmosane TO — TEXHiYHE OOCITYroByBaHHs, SKE nependa-
yeHe B HOPMATHBHO-TEXHi4Hiil a60 excrulyaTauiiHiA JOKYMEHTaLiT 1 BH-
KOHYETHCS 3 NIEPIOAMUHICTIO | B 06CA31, YCTAHOBIEHUMH B Hill, HE3ANEKHO
Bi/l TEXHIYHOrO CTaHy BUPOOYy B MOMEHT [0YATKY TEXHIYHOrO 00CI1yroBy-
BaHHS;

» TO 3 nepioduuHum Konmponem — TeXHiuHe 00CyroByBaHHs, P
AKOMY KOHTPOJIb TEXHIYHOTO CTaHy BUKOHYEThCS 3 YCTAHOBJICHUMH B HOP-
MATHBHO-TEXHiuHil J0KyMeHTauii nepioguusicTio # obcsrom, aGo obesr
{HIMX OMepaliiii BU3HAYAECTLCS TEXHIYHUM CTAHOM BMPOOY B MOMEHT MO-
YaTKY TEXHIYHOTO 00CTYroBYBaHHS;

o TO 3 6e3nepepsnum KOHmponem — TEXHIYHE 00CAyroBYBaHH, AKe
nepenGaveHo B HOPMAaTUBHO-TEXHI4HIH abo eKCIUTyaTaliiiHill NOKyMeHTa-~
1T i BUKOHYETBCSA 38 Pe3y/IbTaTaMU KOHTPOJIIO TEXHIYHOTO CTaHy 00’€KTiB;

» nomoxosuti memod TO — METO BUKOHAHHS TEXHIYHOTO 006Cyro-
ByBaHHs Ha CrieljialibHHX POOOYHX MiCLsX 3 BH3HAYCHHMH TEXHOJIOTYHOIO
HOC/IJOBHICTIO i PHTMOM;

» yenmpanizosanuii memod TO — METON BUKOHAHHS TEXHIYHOrO
06CIYroBYBaHHS MEPCOHANIOM 1 3ac00aMH OJIHOrO MiAPO3aLy opraizauii
a0 MiANPUEMCTBA;

» Jeyenmpanizosanuii memod TO -— METOJl BUKOHAHHSA TEXHIYHOrO
06CIIyTOBYBAHHS TIEPCOHANIOM | 3aCO0aMH JEKINbKOX MiAPO3ALTIB oprati-
3aiii abo MiANpHEMCTBA;

» memoo TO excnayamayitinum nepcoH@loM — METOJ BUKOHAHHA
TEXHIYHOrO 0OCIYrOBYBaHHsS OOCIYrOBYIOUHM IIEPCOHANOM, IIO MPAIOE
Ha aHOMY 00’ €KTi, TPH BUKOPUCTaHHI HOro 3a NpU3HaYCHHAM;
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* Mmemoo TO cneyianizoganum nepconanom — METOH BHKOHAHHS
TEXHIYHOTO 0OCIYroBYBaHHS MEPCOHAIOM, CHENliafi30BaHUM Ha BUKOHAH-
Hi oniepauiii 70,

» memod TO cneyianizoeanorw opeawnizayicio — METO[ BUKOHAHHS
TEXHIYHOro 00CIyroByBaHHA OpraHi3aLi€lo, CIEiani3oBaHOK Ha onepa-
uisx 70,

* memoo TO obcnyzosysanns ¢ipmoeuti — METO], BUKOHAHHS TEX-
HIYHOTO  0OCIYrOBYBaHHS MiANPHEMCTBOM — BHPOOHHMKOM BHPOGY
(06’exTa).

B nmonoxenni takox naerbes popmymoBanns iHcTpykuii 3 TO, ska
ABJISE COOOIO eKCTUTYaTallifHUI JOKYMEHT, 110 MiCTUTH €1uHi npaBuiaa TO
BUpOOY i HOTrO CKIAIOBHUX YACTHH.

Takox HasiBHI HOPMATHBHI JJOKYMEHTH JUIS OKPEMMX TiATPHEMCTB
rajysi, Hanpukiaazn: «[lonoxeHHs Npo TexHiuHe 06CIyroByBaHHS ycIat-
KyBaHHs KOKCOXIMi4HHX mianpueMcts» (3atBepmxene Hakazom Minic-
TEPCTBA MpoMucioBoi nonitku Ykpainu 14.10.2005p N 387), «Iloso-
KEHHS NIPO TEXHIYHE OOCIIYTOBYBaHHS Ta PEMOHTY MeXaHiuHOro obnaj-
HaHHs KOKCOXIMIYHHX MiANpueMcTB» (3aTBepmkeHe Hakasom MinicTtepe-
TBA NPOMUCIIOBOT noniTHkh Ykpainu 10.10.2006p N 361) ta inmi.

[HIIMM HOPMATHBHHM NOKYMEHTOM, BUMOT SIKOFO MaiOTh JIOAEPXKY-
BATHCh MIJNPHEMCTBA, € MiXAepxkaBHuii crangapt 'OCT2.601-95 «Eau-
Hasg CUCTEMA KOHCTPYKTOPCKOH JOKYMEHTALHH. DKCIUTyaTallMOHHBIE J10-
KyMEHTbL» B 5-My po3iini craHaapTy HaBeAE€HO BUMOIH 10 MoOYyIOBH,
3MICTY | BUKJIAJICHHS IOKYMEHTIB, KY/I{ BXOIAMTb 1 YaCTHHA «TE€XHOJIOTIYHE
obcmyroBysarHs.» OJHHM i3 TONOBHHX HOPMATHBHUX JUKEPEN, HA SAKOMY
nobynosana «EauHas cucTeMa  KOHCTPYKTOPCKOM — NOKYMEHTaLMH.
OKCnItyaTalMOHHbIE JOKYMEHTBI» €, SiK i B [Tosioxenni npo TexHiuHe 06-
C/lyroByBaHHs  YCTATKyBaHHS MiJIIPHEMCTB TipHUYO-MeTanypriiiHoro
komrnekcy, FOCT 18322-78 «Cuctema TexHHUeCKOro 06CJ‘Iy>KI/lBaHI/Iﬂ "
PEMOHTa TeXHUKH. TepMUHbBI U onpeaeeHus»

B nonosnenii penaxuii «ITonoxeHHs npo TexHiune 06CayroByBanns
YCTaTKYBaHHS MIANPHEMCTB TIPHUYO-METAYPriiHOr0 KOMIUIEKCY» B
n. 1.3.7. BkazaHo HacTymHe:

[MonoxeHHs y 4acTHHI, sIKa HE CYNEPEUUTH [ILOMY MOJIOKEHHIO:

* «BpeMeHHOE M0/10XKEHHE O TEXHMYCCKOM OOCHY)KUBAHHH W pe-
monTax (TOuP) mexannueckoro o6OpynAoOBaHHsS MPEIIPHUATHHA CHCTEMBI
Munncrepcrsa yepHoi metamtyprun CCCP», 3aTBepaxeHe 3acTyIIHHKOM
MinicTpa uopHoi metanyprii CPCP A.P. Bopucosum 25.01.1982 p.
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» «[TOJIOXKEHHE O TIAHOBO-TIPEYTIPEUTENLHOM PEMOHTE 000pY/10-
BaHMS M TPAHCTIOPTHBIX CPEACTB HA MPEANPHUATHAX MHUHUCTEPCTBA LBCT-
Hoit metainypruu CCCPy», 3arsepixene MinicTpoM KOJILOPOBOI MeTa-
nyprii CPCP I1.0. Jlomaxo 06.10.1981 p.

Llei 3amuc CBiMMTB MPO Te, IO B poOOTi MOXKHA KEPYBATUCh LMMH
JBOMA JOKyMEHTaMH, 30KpeMa BiIOMOCTAMH WION0 O0HOPMIEHHS JOKY-
merTanii Ha TO 1 PEMOHTH, BH3HAYEHHS MEPIOAMYHOCTI, TPUBANOCTI 1
TPYZOMICTKOCTI PEMOHTIB Ta iHIIe. AJie CJ1iI MATH HA yBas3i, 10 BOHH Pi3-
HATHCS MiK COBOIO CTOCOBHO (POPMH TEXHIUHOI HOKYMEHTAL], JCAKUX MU~
taHp opranizauii ctpykrypu TOIP Ta HOPMATHBIB EPiOAMYHOCTI, TPHBA-
NOCTi i TPYAOMICTKOCTI OJHOTHITHOIO TEXHONOrYHOro 00JaAHaHHA (Ha-
NpUKNaj, ApoGapOK, MIHHIB, 3MillyBadiB i T.4.).
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Pozpin 2
Opranisauin nposefeHHA TexHiuHoro o6cnyrosysanns (TO)

1. 3MICT, META, CTPATETIIS
TA METOJHU MTPOBEAEHHS TO

Cucmema TO ycmamkysanns, Ak BUXOAUTSH 13 Tloo)keHHs, Mae Mic-
THTH Y coBi CYKYNHICTh OpraHi3aiiiHMX, TEXHIYHHUX Ta iHIIMX 3aXOMiB,
CHPAMOBAHUX HA TMIATPUMAHHA B TEXHIYHO CIIPABHOMY CTaHi YCTaTKy-
BaHHs, 3a0e3neyeHHs HaliifHOCTI Horo po6oTH, BUKOHAHHS BUMOT 0XOPO-
HH TMpalli Ta HABKOJIHLIHLOIO MPHUPOIHOrO CEPENOBHUIILA.

TO He € nomouHuM Yu KanimaibHuUM pemonmom, o BKazaHo B I1o-
noxenHi (MyHkT 4.2). Meroto TO € niaTpuManHs TEXHIYHO COPABHOTO
cTaHy, 3anobiraHHs NepeayacHOMY 3HOCY YCTATKYBaHHs Ta HOTO CKJajlo-
BUX 4YaCTHH, 3a0e31e4eHHs BUKOHAHHS BUMOT HOPMAaTHBHO-TIPaBOBHX aK-
TiB 3 OXOPOHH IIpalli Ta HABKOJIMLIHBOTO MPHPOHOIO CEPENOBUILIA.

Ynposaocenns cucmemu TO ycmamxysanns exuouac Hacmynie:

* po3poOKy Ta BhpoBa/pKeHHst crparerii opraizauii i nposeneHus
TO (nuB. nonepenHiii posuin); _

* NOTPUMaHHs BUMOr npaeui i HopMm TO Ta ekcryarauii ycrarky-
BaHHsl, OpraHi3aLilo KOHTPOIO 3a X JOTPHMAHHSIM;

* OpraHizailil0 CHCTEMaTHYHOrO CIIOCTEPEXKEHHS Ta KOHTPOJb TeX-
HIYHOrO CTaHy, NapaMeTpiB i yacy po6OTH YCTaTKyBaHHA Ta HOro CKJIamo-
BUX YaCTHH;

* [IaHyBaHHS | NPOBEJCHHS NEPIOANYHHUX TEXHIUYHUX OIJIAMAIB yCTaT-
KYBaHHS;

* BM3HAYEHHS CKJIady Ta CTPOKIB mpoBejeHHs pobit TO 3 ypaxy-
BaHHAM OOpOOJAEHMX JAHUX MIarHOCTHYHMX 1 KOHTPOJIBHO-BHMIpPIOBallb-
HHUX TIPUIAiB, CHCTEMAaTHYHHUX CIOCTEPEXKEeHb 3a CTaHOM i YMOBaMH
eKCIUTyaTauii ycTaTKyBaHHS;

* po3poOKy i ynockoHaneHHs HOpM TO ycraTkyBaHHS,

* opraHi3auilo BUpOOHMYOI 6Ga3u Ais MiIATOTOBKHM Ta MpPOBEIECHHS
TO, 3abe3neuenHs ii kBanihikoBaHOW POGOYOI0 CHIIOK, TEXHIYHOIO Ta
HOPMAaTHBHOIO JIOKYMEHTALI€10, HEOOXITHUMHU NiarHOCTHYHUMH TIpHJIafa-
MU, iHCTPYMEHTAMH, a TAKOX OpraHi3auieto ix obniky i 36epiranns;

* Opradisalilo MaTepiaibHO-TEXHIYHOro 30epeKeHHs MaTepianamy,
3arnacHUMH YacTHHAMM T4 3MIHHHMM OOlagHaHHAM, HEOOXIAHUMU /U1 M-
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TPUMaHHS YCTATKYBAHHA Y TEXHIYHO CIpPaBHOMY cTaHi Ta 30epexeHHs
3[]aTHOCTI HOro A0 BUKOPHCTAaHHS;

® OpraHizanito palioHalbHOTO JOKYMEHTOO00ITY;

®* yIOCKOHAJEHHs OpraHizauii Ta HOpMyBaHHA npaui poOiTHHKIB, KI
saiimaroTbest TO, HOpMYBaHHS BUTPAT MaTepiabHUX PECYPCIB;

» opraHizauito 06aiky # auanisy sutpar Ha TO ycraTkyBaHHs (BHU-
TpaTH Ha OMIATy Mpaui pOOITHUKIB 3 BIAPAXyBaHHIMH Ha CcoLianbHi 3aX0-
J, BapTiCTh MaTepiaiB, 3aMaCHUX YACTHH Ta JICTa/leH, BUTPATH Ha Hana-
TrO/KEHHs, 3aMiHy Ta BiHOBJICHHsS 3MiHHOTO O0/NajAHaHHS; BapTICTh J10-
TOMIDKHHX i iHLIMX BUPOOHHMIITB, NiAPAMAHUX OpraHi3alliil, siKi BUKOHYIOTb
TO).

Cmpamezia npogedenns TO BA3HAYa€ BUIM | METONU TO, ki 3acrto-
COBYIOTBCA HA MiANPUEMCTBI JUIA Pi3HNX BHAIB yCTAaTKYBaHHS, [pu upomy
roBHHiL 06csar BukonanHs TO Mae BinOyBaTHCh MPU MiHIMAJIBHHX BUTpaTax
MOACBKAX 1 MaTepianbHO-TEXHiUHMX pecypciB. Bona pospobnseTrcs
NiNpHEMCTBOM 3 ypaxyBanHAM Bumor Ilpasun TEXHIYHOI eKCruTyaTauii
(TITE), HOpMATUBHO-NIPABOBUX AKTIB 3 OXOPOHH npaui Ta HaBKOJUIIHBOTO
TIPUPOIHOro CepeoBHIIa. 3riHO 3 06paHoI0 crparerieto nposeaenHs TO Ta
HasBHICTIO AIATHOCTMYHOIO YCTATKYBAHHS MOXYTh BHKOPHCTOBYBATHCH
nacTynui euou TO: naanose; nenamoee; nepioOudne; HOMepHe, peend-
menmosane; cesonne; TO 3 nepioduunum konmponem; TO 3 besnepeperum
xonmponem (xapakrepuctuka BuiiiB TO Hape/ieHa B monepeHEOMY po3aii).

3rigHo 3 00paHo0 CTPATETIEI0 MOXKYTH BUKOPUCTOBYBATUCH HACTYII-
ui mMemoou nposedenns TO: NOTOKOBHIA; J€UEHTPANI30BAHHH; HEeHTpali-
30BaHHil; PpipMoBuii; Metosl nposenenus TO eKCIUTyaTalliiHUM NepcoHa-
nom; meron npopenenns TO opradizauiero, sika €KCIUlyaTye YCTaTKy-
BaHHA, METOA NpoBeAeHHs TO criewiani3oBaHOI0 OPraHi3ali€ero (xapakre-
PHCTUKA KOXKHOTO 3 METOJIIB HABE/IEHA B MONEPEAHBOMY po3auni).

2. OCHOBHI TOJIOKEHHS OPTAHI3ALLH
TA IIPOBEJAEHHA TO

TO ycrarkyBaHHs nepeadayae HaCTyNHE: nepeBipKy TEXHIYHOIO
CTaHy, BUKOHaHHs POOIT LIOA0 NiITPUMKH TEXHIYHOTO CIPABHOT'O CTaHY T4
HAJIEKHOTO 30BHILIHLOrO BHITIALY, YCYHEHHS BUSBIICHHX HECTIPABHOCTEH.

B noJoeHHI Npo TexHiuHe 06CAYroByBaHHS B 1OMATKOBIi YaCTUHI
HaBeJIeHO MepetiK onepauii, ski Hanexats 10 TO ycTaTKyBaHHs HiAnpu-
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€MCTB TiPHHYO-METANYpPrifiHOro KoMmruiekcy. B nanomy s nocibHuky Ha-
JI2HO JIAILE NIEPENiK OCHOBHUX OMepalii, 110 BUKOHYIOThCs nipu TO mera-
nyprifHOro MexaniyHoro obnaxHanus. IIpore netansHiuli nepeniku po6it
po3po0NAIOTECA y HOPMATHBHO-TEXHIYHUX aKTaX [yis MiAraaysei ripuudo-
MeTanypriiinoro kommiexcy. Hanpuknaza, konsopoBa Meranypris cBoimMu
TEXHOJIOTIAMHU i, OTXKe, 00JIafHAHHAM CYTTEBO BiJPi3HAETLCH BiA YOPHOI
metanyprii. Hasite oqnoTHnHe obnagHaHHs (8K TO apobapkH) nepeOysae
y BIAMIHHUX YMOBax.

Y pasi BiacyTHocti mepenikis y HTA, six oronowmyerscs B Ilono-
KEHHI, BOHM PO3POOIOIOTECS TMiAMPHEMCTBOM 3 yPaxyBaHHAM JAaHOTO
Honoxenns, cnenudiky NiANPHEMCTBA | 3aTBEPIKYIOTHCS HAKa3oM Ha
TiANPHEMCTBI,

Bunwn ta Hopmu TO, tpuBanicte Ta nepioauuuicts TO (ans nepio-
JAMYHUX METOAIB) 3aTBEPMXKYIOThCA KEPIBHUKOM mianpueMcTBa abo
YHNOBHOBa)XEHHMH HHM 0CO0aMH 3riHO 3 O0paHOI0 CTpaTeri€lo mpose-
nenns TO.

TO npoBoauthest 3rinHo 3 IlpaBunamu TexHiYHO! eKcmTyaranii
(IITE), xapramu TO, inctpykuismu 3 TO, ocTanHi 3 SKHX po3pobsioThes
MiAMPHEMCTBAMH i 3aTBEPIKYIOTHCA KEPIBHULTBOM MiANpPHEMCTBA B pasi
ix BiiCyTHOCTI y AoKyMeHTauii Ha oOnaananus. Ha Bunagok pospo6ieHHs
UMX IHCTPYKLiH 060B’SI3KOBO MalOTh BPaXOBYBATHCh BUMOTH €KCILIyaTa-
UiHOT nokymentauii, Tunoumu I1TE 3a BujaMu ycTaTKyBaHHs, HOpMa-
THBHO-NIPABOBUX aKTIB 3 OXOPOHHM INpalli Ta HABKOJHIIHBOIO MPUPOAHOTO
CepeloBHLIA Ta IHCTPYKLiH 3aBO/IiB-BUPOOHHUKIB YCTaTKYBaHHS.

HTE ycTanoB/o0Th OCHOBHI MONOXKEHHS, 110 NependayarTsb paii-
OHA/bHY TEXHIYHY EKCIUIyaTalil0 TEXHOJIOMYHOro oOnagHaHHsA, iHoro
HajliiHicTh 1 GesmewnicTh obcnmyroByioworo nepconany. IITE perna-
MEHTYIOTb NIPOBEACHHS OIMIANIB 00JIaJHAHHS MPH NPHUMAaHHI 3MIHH 1 i
yac poOOTH TEXHOJOFIYHUM IMEPCOHAIOM i MEPCOHANOM MEXAHOCIYXKOH,
TO nig wac poOOTH 1 3YNMHUHOK, MNEPIOAMYHMX OMIAAIB OONagHAHHSA
{H)KEHEPHO-TEXHIYHUMH [IPALiBHUKAMH, NpoBeleHHs peMouTiB. IITE
MICTUTh PEKOMEHIAlil 3 HANArOMKEHHs, pEryJlIOBaHHA, BH3HAYEHHS
HETIPUJATHOCTI 3HOWIEHHX JeTanell. Jlns UpOro B HUX MawTh OyTH
nomileHi omucaHHs OyJ0BH 1 KOHCTPYKUiH oOnagHaHHs, 3arajibHi i
KIHEMATUYHi CXEMH, CXEMH 3MAII[YBaHHs i KPIiTLIEHHS.

BianosinaneHicte 3a nogepxysanns IITE HecyTh ronoBHUMi iHxke-
HEp | TONIOBHHH MEXaHIK B MeXaX BChOro MiAIIPUEMCTBA, HAYaNbHHKH Lie-
XiB, 1X 3aMiCHHKH i TOMiYHHKH 3 00naaHaHHs (B Mexax Lexy), uexosi ITT1

14



(B Mexxax CBOEi KoMIeTeHwT), KoxkHuA poGITHUK (B MeXax 3aKpinjeHoro
3a HMM 00J1aJIHAHHS).

Bee ycratkyBaHHs 3rigHo 3 TT0N0KEHHAM Ma€ 3aKpIILTATHCH 3a 11eB-
HUMH OpHragamp (4d OKPEMHMH POGITHHKAMH Opuraau) PEMOHTHOrO,
yeproBoro it ekcrulyaraliiiHoro nepcosany uexy. [Ip4 upomy BiAMNOBI-
JANGHUMH 3@ HOro TIPalle3AaTHICTE MPOTArOM 3MIHM TaKOX € eKCIulyara-
uiiinuit i veproBuil nepcoHan.

TO BHKOHYETLCS YEPrOBHM, PEMOHTHHM 1 eKcIuTyataliiiHimM 1epco-
HAJIOM BMPOOHHMYMX 1EXIB, MEPCOHANOM CleUiami30BaHHX niapo3ainis
M ANPUEMCTBA, TA CIELiaTi30BaHUX HIANPHEMCTB sripgso 3 [ITE, iHCTpyK-
uismu, rpadikamu nposeaenns TO, kapramu TO i BijoMOCTAMH OOCHTIB
pobit Ha TO (CkiIanarTbea B 000B’SI3KOBOMY MOPSAKY JHUIC MPH 3aJ1y-
yeHHi creujiani3oBaHuX mipsSaHNUX OpraHizaui).

CTaH yCTaTKyBaHHs MPOTATOM 3MiHK eKcrulyaTauiiHuii i yeproBui
flepcoHan noBuHeH (iKCyBaTH B XKypHanax NpUHMaHHs Ta 31aBaHHA 3MiH,
a TAKOXK Y BAXTOBHX JKYPHA/IaX MALIMHICTIB BaHTAXOTiAHOMHHX MALLHH,

Y KypHanax MaioTs OyTH 3adikcosai HACTYNHI MOMEHTH:

® pe3y/LTATH OTJIAJIB 3aKPIIUIEHOro yCTaTKyBaHH:A 3riJiHO i3 3aTBEp-
mxeHnM rpadixom TO, cTaH yCTaTKyBaHHSA MPOTArOM 3MiHH, JAedeKTH i
HECNPABHOCTI, L0 MOPYLIYIOTh HOro npanesgaTHictb abo Ge3nexky yMmoB
npayi;

= 3ax01H, AKi Oy MPOBEJEHI JUIA YCYHEHHS JedekTiB 1 Hecrnpas-
HoCTe;

= punaakd nopyueHHs ITE ycraTtkyBaHHa Ta TexHoJorii BUpoO-
HULTBA.

Jlani *xypHaiis BAKOPHCTOBYIOTBCA U1 BU3HAUCHH nepeniky # o0-
cary pobiT 3 YCyHEHHs HECTPaBHOCTEH H nif 3MiHi, @ TAKOX NpU Ha#-
GMKUii 3yMUHLL ycTaTKyBaHHS Ha niaHose TO abo peMOHT.

EkcrnyartatiifiHnii, 4epropuii i pEMOHTHHI TIEPCOHAN srigHo Ilono-
JeHHS TIPOTATOM 3MiHU 30608’ A3aHHi1 BUKOHYBATH HACTYIHI omeparii:

® 3iiiCHIOBATH TEXHiUHi OTIAAY YCTATKYBAHHS HA 3aKPITUICHHX ai-
NSHKAX 3rigHo 3 rpadikamMy, 3aTBEPKEHUMH TOJIOBHHUMH creljianicraMu
HiAPHEMCTBA;

® CHCTEMAaTHYHO CIIOCTEPIraTH 3a POGOTO yCTATKYBaHHs (3HIMATH
TIOKA3aHHS KOHTPOJNbHO-BUMIPIOBAIbHHX NPHJIA/IB, KOHTPONIOBATH CTY-
MiHb HArpiBaHHS By3JiB i JOCTATHICTh HAJXOUKEHHSA 10 HUX MacTHIBHHX
MaTepianie, cTaH (YTEPOBKH TOLIO), PETYIAPHO BECTH 3aIUC B KypHai
TNIpMiAMaHHS Ta 34aBAHHS 3MIH;
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* NPOBOAMTH 3aMiHy IUBH/JKO3HOILYBAJIbHUX YACTHH i 3MiHHOIO 00-
najnnHanns. Tlepenik 3minHoro obnajsHanHs HaBeaeHo B aomatky JI.1. Jlo
HBOT'O HANIEKHUTh TAKOX CKJIAN0BI YaCTHHH 00JaHAHHS,

* BMKOHYBATH BOTHEBi Ta €JIEKTPO3BAPIOBA/IbHI POOOTH IS HiATPH-
MaHHs MPAaLEe3aaTHOCTI €NEMEHTIB YCTaTKyBaHHA, 10 AKUX JOIYCKalOThCA
Juuie 0cobH, 0 MarTh HA Lie NPaBo;

* ycyBatd ApiGHi HecnpaBHOCTI il Hemonaaku B poboTi ycTarky-
BaHHs NIPOBOJMTH PEBI3il0 NETaNEH i By3JIiB 3 METOIO 3ano6iraHHs BUXOLY
ix 3 nagy, 3ano0iraHHs BTpaTaM MacTHIBHHX Matepiaiis, napH, rasy, cH-
POBHHH, MaTepiaiB, NPOAYKTIB MepepoOKH, BUKHAIB INKIIJTHBUX PEYOBHH
Yy TIOBITPS, BHKOPUCTOBYIOYH LIS LIbOTO MDK3MiHHI 3yNIMHKHM, BHYTPILIHBO
3MiHHI TEXHOJIOTIYHI May3H, a B pa3i NoTpeOu crenianbHo 3YMHHSIOTh LIS
LIBOTO YCTAaTKyBaHHA 3riHO 3 AIOYMMH NPaBUIAMH HOTO 3yTTHHKH;

® peryiroBaTH IPUCTPOI, MEXAHI3MHU, CXEMH 1 CHCTEMH 3MalilyBaHHs
BY3JIiB yCTATKyBaHHs MACTHJIBHHMH MaTepialaMy TIEBHOrO COPTY B YCTa-
HOBJIEHOMY pexuMi i 3abe3nedyBaTH Mojauy iX IE€HTPali30BaHUMH CHC-
TEMaMH TMJIaCTHYHOTO i PiIKOTO 3MalllyBaHHs;

* MepeBipATH KPIiMUIEHHS KOHTPBAHTAXIB, KPULIOK, MiALIMITHHKIB,
PeayKTOpiB, KOPIYCiB MEXaHi3MiB, BaXkeJ1iB, MaCKiB, JaHUIOTIB, 3yGUacTux
Ta PPUKLIAHUX KOMiC, IHILI €IEMEHTH BiKPUTHX Mepejay Ta iHIIMX AeTa-
ned i By3niB MalliMH, noc1ablieHHs KPIMIEHHs SIKMX MOXe BHKITMKATH aBa-
piliHy 3yNMHKY arperary, a y pasi norpeGu 3aMmiHsTH KpinuibHi BUPoGH Ta
NiACKIIOBATH 3 €IHAHHS JeTaneil a60 By3niB MallMH (GONTOBI, LMNOHKOBI,
IITHJIBKOBI, TBUHTOBI, 3aKJIEMNKOBi, KJI€HOBI, 3BapHi, nasHi, Ha mypymnax,
Ha LBSIXax TOIIO).

" CTEXHUTH 3a Oe3MepepBHUM HaAXOMKEHHAM XOJIOA0AreHTIB Ta Mac-
THIIA [J1s1 OXOJIO/DKEHHS Ta 3MalllyBaHHS MEXaHi3MIB, MepeBipsTH crpas-
HICTb jieTaneit i By37iB MaricTpasieid BOAM Ta iHIIMX XONOMOAreHTIB, CTHC-
HYTOr'O MOBITPS 1 3MalllyBaHHS;

" MEPEeBIPATH Ha BIACYTHICTh BUTOKY Mactuia i3 3yGuactux mydr,
PeAYKTOpIB, KapTepiB Ta iHIUMX €MKOCTEH, NIEPEBIPIATH CTYTiHb HATPiBaH-
HSl BY3/liB MalLiMH, HasBHICTh MAacTHIa y BAHHAX KAPTEPHMX CHCTEM, Xa-
pakTep wymy B peaykropax, 3y0uacTHX nepenayax i migUINIMHUKAX, YKH-
BATH 3aXO/1iB OO0 YCYHEHHS BUSIBJIEHMX HECHIPaBHOCTEH;

® OrNIAJAATH CTaJEBl KaHATH, MEPEBIPATH i PEryarOBaTH HATAT JaH-
LIOTiB, TPAHCTIOPTHUX CTPiuOK, 3’€AHaHHS abo 3aMiHy JaHIIOTB, MACKIB,
CTpi4oK;
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* CTEXHTH 32 HAABHICTIO, CIIPABHICTIO 1 KPIIUIEHHSAM OropoX, a B
pasi norpedu ix BiIHOBIIOBATH,

" npu npymMaHHl 3/1aBaHHi 3MIHM OTJIANATH YCTATKYBAHHSA MOBUHHI:
ueproBi c1I0capi Ta eNEKTPHKH, MACTHIBHUKH, CAHTEXHIKM (Ha 3aKpine-
Hiil iIbHAULI), MAIKHICTH (ONEPAaTOPH, alapaTHUKH), iXHi NOMIYHHKH H
CKCIUTyaTaLiHHHit NepCOHA Ha 3aKPIIICHOMY 33 HUMH yCTaTKyBaHHI.

Tpu mexnivnux 02n20ax nid yac NPUIManHs IMin HeoOXiOHo:

® [IepeBipATH JeTani Ta By3iM, MEXaHi3MH, Y poOOTi AKHX mii uac
nonepeaHboi 3MiHHM BUSBIEH] Ie(eKTH i HeCNpaBHOCTI;

* [epeBipATH HAMiHHICTb KpIIUIEHHA BY3JiB i JeTasnei, ocnabieHHs
AKMX TPH TIOAANBILIA poGOTi MOXKE BUKIMKATH BIAMOBY B pobori abo 3y-
NUHKY YCTAaTKyBaHHS,

® MepeBipATH CTIPABHICTb MACTWILHHUX MPUCTPOIB Ta iX repMeTHy-
HICTB;

* [epeBipsATH repMETUYHICTD YIUIILHEHb HACOCHOTO YCTAaTKyBaHHS,
TpyGONpPOBOAIB Ta iHILE;

* KOHTPOJIIOBATH TEXHIYHMH CTaH YCTAaTKyBaHHS 3a XapaKTepoM
myMy Ta BiOpatlii;

* [epeBipATH CIPABHICTH 3aXHCHHX OTOPOX;

* y pa3i notpebu yCyBaTH HECHpPABHOCTI i HeMonaikH, BHUSABJICHI B
npolieci nepeBipk# poOOTH YCTaTKYBaHH;

* nepeBipATH HASBHICTb iHCTPYMEHTAa i MPUCTOCYBaHb, 3aMacHUX
YaCTHH;

* MepeBipsATH YHCTOTY YCTATKYBAHHS i pO60OYOTo MiCLs.

Pemonmuuii nepconan eupobnuuux yexie npu nposedenni TO cninb-
HO 3 eKCNIYamayiliHuM | 4ep2osUM NEPCOHANOM 30006 A3aHUlL

® 37ilicHIOBaTH NPodiNaKTHYHI OTIAAM 3aKPIMIEHOTO 33 HUM yCTaT-
KyBaHHsl 3Ti/IHO 3 YCTaHOBICHHMH rpadikamu, TEXHOIOIIYHHMH peria-
MEHTaMH TOLLO;

* BUKOHYBATH PEry/IOBAIbHI Ta HANATOKYBaIbHI POOOTH, NpHiMa-
TH Y4acTh Y POBEJIEHH] BUIIPOOOBYBAHb MAIIHH | MEXaHI3MIB, nepesipiaTH
CNIPaBHICTh 3aXUCHHUX OIIOKYBaHb;,

* yCcyBaTH BHSBJIEHi NIPH Oriisifi edeKTH i HECIPABHOCTI, 1110 MOpY-
LIYIOTh HOPMAJTbHY PoGOTY ycTaTKyBaHHs ab0 3/aTHI BUKITHKATH HOTO 3y-
MHHKY.

EKcnnyaTauiﬁHni& 4yeproBuii i peMOHTHHﬁ nepcoHal nepen 34aBaH-
HAM 3MiHH, HiJ 4ac Texmq}mx OrJIAAIB i MPOBEICHHA npo(inaKTHK MOBH-
HEH OYHIIATH YCTATKYBaH pubupatu pododi Micus.
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IocanoBi ocobu peMOHTHOI ciyx6H CTPYKTYPHOrO MiApo3ainy mno-
BUHHI MEPIOJMYHO MEPEBIPATH TeXHIYHHH CTaH YCTAaTKyBaHHs 3rifiHO 3
rpagikoM, 3aTBEpUKEHHUM FOJIOBHUMH CHEHianicTaMH HiANpHEMCTBA.

PesynbraTi orngAiB i BCi 3MiHM B CTaHi YCTaTKyBaHHs MOBMHHI GyTH
3a(hikcoBaHi B arperaTHUX XypHajiax BiNOBIHOrO YCTaTKYBaHHS.

IIpu npuiimangi 3MiH B nipoueci TO ycTaTKyBaHHS [TEPCOHAI TIOBH-
HEH JOTPUMYBATHCh Ail040i OMPKOBOI cucTeMHM, sika BH3HadeHa HAOII-
1.2.10-2.01-79-OCT 14.55-79 «bupkoBa cucTeMa Ha MiANPUEMCTBAX
4opHOi MeTanyprii. OcHOBHi nonoxeHHs. [1ops 10K 3aCTOCYBaHHM).

JIna KOHTPOJIIO TEXHIMHOTO CTaHy, MOMHIYKY MICLUs Ta BH3HAYEHHS
NPU4YMHHU BIIMOBM (HECHPABHOCTI) Ta MPOTHO3YBaHHS TEXHIYHOrO CTaHy
YCTaTKyBaHHA HaJICKUTD 3MIACHIOBATH nepioouune diaznocmyeéanns. Bono
Ma€ MICTHTH B cOOi HACTYNHI MOMEHTH:

* MOHITOPWHT Ta JIOKyMEHTYBAaHHS 3MiH TEXHIYHOTO CTaHY yCTaTKY-
BaHH$, BUSBJICHHS NMPUYUH, IO iX BUKJIHKAJIH;

" NPOBEJECHHS AIarHOCTHKH TEXHIYHOTO CTAaHy METOAAMH HEpYHHIB-
HOT0 KOHTPOIIIO;

" BH3HAYeHHs 00cAriB pemoHTHUX polbiT 3 TO 3a pe3ynbTaramu Aia-
THOCTHYHOI'O KOHTPOJIIO.

3yNHHKH Ta MYCKHM YCTAaTKYBaHHS [/ TEXHIYHOTO AIaTHOCTYBaHHS
NOBHHHI OyTH MOTMBOBaHUMH i (DIKCYBATHCh Y BiJINOBIIHUX JOKYMEHTAX,

BantaxonigifoMHi KpaHU 1 MeXaHi3MH, yci BUIW MiJHOMHHUKIB, a
TaKOX MOCYJHHH 1 IPUCTPOI, 10 MPALIOIOTH MiJ THCKOM, KPiM 3BHYaHHUX
npodiIaKTHYHUX OMJLAIB MiANAralTh TeXHIYHOMY OTJISAY | BHIIPOOYBaH-
HA M, sKi BUKOHYIOTb OCOOHM, BIJIIOBiJajibHI 32 YTPUMaHHS BaHTaXOIIi-
JHOMHMX MAlliMH B CNPAaBHOMY CTaHi, 3TiHO 3 All0YUMH npaBusiamu Jlep-
KTIpTEeXHArnaay.

3. OPIEHTOBAHA MNEPIOJUYHICTb MPOPIIAKTUYHHUX
orjsiaiB YCTATKYBAHHS

[1naHOBI NpodiaKTUYHI OFSIAN MeXaHiYHOro 0OJagHaAHHA NOBMHHI
34ilicHIOBaTH Bci 06€3 BUHATKY MPalliBHUKM MEXaHOCHYXOH, MOYHHAIOYH
Bi/I YEProBOro CHIOCAPS 1 3aKiHYYIOYH OJIOBHUM MEXaHIKOM MiANpHEMCT-
Ba, [1pOTE 00CHT, 3MICT 1 MEPIOUYHICTD OTJIS/IIB JJIs HHX Pi3Hi.

[1nanoBi ornsanu oOnaafHaHHA 1HXKEHEPHO-TEXHIYHUMH HpaliBHHKA-
MH MEXaHOCTYKOH (IOMIUHUK HauyaJbHUKa LieXy 3 obiaaHaHHs abo crap-
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M MeXaHiK, MEXaHiK, MalcTep) MalOTh BUKOHYBATHCh 3 NePiOUYHICTIO,
nepen6ayeHo0 TIPaBUIAMH TEXHIYHOT excrnyarauii (IITE) obnanHanus
BiANOBIAHHX BUPOOHHLITB.

[1lopiuHo 3a Micslib 10 MOYATKY MIAHOBOrO POKY NOMIYHHK Ha4ya/b-
HMKa [ieXy 3 obnanHanHs (abo cTapiuMii MexaHiK) cKiajae rpadik TexHiu-
HHX OLNAAIB OONAJHAHHSA LEXY iHKEHEPHO-TEXHIYHHMH NpaLiBHUKAMH i
rpadiky TeXHi4HOrO 0GCIYrOBYBaHHs HOrO PEMOHTHHM IEPCOHAJIOM. L
rpadikn MOrOJUKYIOTHCS 3 HAYATBHUKOM LEXY 1 3aTBEPIDKYHOTBCS IOJIOB-
HHM MEXaHIKOM MiANPHEMCTBA.

MeToto OrJIsiiB iHKEHEPHO-TEXHIYHUMH TPaLliBHUKAMH € BHABJIECH-
Hsl HECTIPABHOCTEH, 3JATHUX MPU3BECTH 1O PYHHYBaHHA M apapiitHoro
BUXO/ly oOa/iHaHHA 13 naxy, BCTAHOBIEHHS TEXHIYHOTO CTaHy HaHOINbINI
BiAMOBiMANLHUX HETANeit | By3/liB MAIUNH | YTOUHEHHsS 0OCATIB HACTYMHUX
[7IAHOBUX PEMOHTIB. BusiBnenHi npy ornsnax aedexTs odNaHanHs 3amm-
CYIOTb B arperaTHUX XKypHAIIax, 3aBENCHNX Ha BCI OCHOBHI arperaTty i Ma-
IHHA. B 1 )XypHaIH TaKOX 3aMCYIOTh PE3YNIbTATH peBi3iii 00nagHaHHS,
o BHKOHYIOTbCS 3a rpadikom mij yac pemonTiB. I1pu no6ynosi rpadikis
orasay obJagHaHHA OPICHTOBHO KEPYIOTHCA TaKOIO NEPIOANYHICTIO: MaK-
CTep-MeXaHiK MiTbHHULI TMOBHHEH OrNsfaTH OO/aAHAHHSA Beiei ainbHUL
OIMH pa3 3a JiBa TWXHI, MEXaHiK Liexy — 3a [Ba Micslli, TOMIUHUK Ha-
yajpHMKA LEXY — 3a YOTHPH Micali. 3aMiCHUK T'0JOBHOTO MexaHika mo-
BUHEH OIMIsAHYTH o0NaHaHHsA BCIX LEXiB 0/MH pa3 3a 6 Mics11iB, FOJIOBHHI
MexaHik — Bce obnaaHaHHs MiATPHEMCTBA ONMH pa3 3a pik. Yac mux
OFNIS/IB TMOEAHYIOTh 3 4aCOM BH3HAYEHHS TEXHIYHOrO CTaHy OCHOBHHMX
TEXHONOT{YHMX arperaTiB i MallyH, IO MalOTh BBIHTH Y rpadik Kanitajb-
HHMX PEMOHTIB Ha HACTYNHHI KaneH1apHUi piK.

3 nepiomuuHicTIO 1 — 2 POKH JOLINBHO NMPOBOIHTH CHIIAMH BiALTY
ronosHoro Mexatika (BI'M) koMriekcHe 0OCTEXKEHHS TEXHIYHOIO CTaHy
00NaIHAHHS BCiX LEXIB 3 HACTYTHOK PO3POOKOI 3aXO/IB 3 yCYHCHHS BU-
SBJICHMX HEIOJIKIB i 1110 CaMe TOJIOBHE, — 3 KOHTPOJIEM BUKOHAHHA 3aX0-
B 3TiJJHO 3 MOMEPEAHIM OOCTEKEHHIM.

4. POBOYA JOKYMEHTALISA 3 IIVIAHYBAHHS TO

OCHOBHMMH JIOKYMEHTaMH 3 opraHizaiii Ta mnanysauts TO €:
® piynuii 2pagik TO ycTaTKyBanHs (NPHUMYCKAETHCS y CKOPOUCHOMY
BMICTi 70 HeobxifHOro 06csry abo Moxe GyTH BiICYyTHIM);
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» micaunuii 2papix TO ycmamkysanHsi, CKIANEHNH 3 ypaxyBaHHAM
TEXHIYHOIO CTaHy yCTaTKyBaHHS (IIPUIYCKAETHCS BUKOPUCTAHHS THIOBMX
rpadikis);

* zpacpixu nposedenns mexniynux o2nAdie yCTATKyBaHHA (33 BU3HA-
YEHHSAM

* NpaBUJI TEXHIYHMI ONJISA — 3aXifl, AKHI BUKOHYETHCS PYYHHM HH
aBTOMATHYHUM 3aCO00M 3 METOIO CIIOCTEPEKEHHS 3a CTAHOM 00’ €KTa);

* HOpMu nepioduyHOCmi mexHiuHuX 02120i6 i 8UNPO6O8YEans yCTaT-
KyBaHHs, Ul IKOTO POBEJEHHA TEXHIYHUX OJIANIB i BUIPOGOBYBAHbL Me-
pendaveni npasuna TexHiuHoi ekcrutyatauii (ITTE), nopmatusHO-
NPaBOBUMHU aKTaMU 3 OXOPOHM IIpalli Ta iHUWHUMH HOPMAaTHBHHMH JIOKY-
MEHTaMHU;

" mexHiuna OoKymenmayis, axa 3abesneuye inxceHepHy nio20moeKy
TO — TexXHONOriYHi KapTH, TEXHIYHi YMOBH, CXEMH, KPECJIEHHS (Y Heob-
XiIHOMY 06cs3i);

* incmpykyii 3 TO okpemux eudie ycmamkysanns (y HeoOXigHOMY
00cs3i);

v inempykyil 3 excnayamayii ycmamkyeanns (NPHIYCKAOTBCA Y
CKOPOYEHOMY 10 HEOOX1AHOTO 00csry);

" JICYPHAN NPUUMAHHSL Ma 30Q6aHHSI 3MIH YEPrOBUM IIEPCOHATIOM
MEXaHOCTYXOH;

® JICYpHAIU NPUUMAHHA MA 30A6aHHS 3MiH eKCRIYamayitinum nepco-
Hanom;

* nepenik npogeciii excnayamayiiinozo nepconany ma eudie pobim,
IO BUKOHYIOTECSL HUMH 3 7O 1 3aTBepIKeHH 1 KepiBHULITBOM IIiITPHEMCTBA;

* gidomicmb 0b6cacie pobim (CKnafaeTbes B 060B’I3KOBOMY MOPSA-
Ky, SKIIO 11 npoBeaenHs 7O 3amydaeTbes MiApsHa oprafizauis);

® KOWmopucHa OoKymenmayia (CKIagaeTbcs B 000B’S3KOBOMY MO-
PAAKY, AKWLO [ist npoBeaeHHs TO 3anydyaeTbest NiApsaAHA OpraHisaiis).

Cxnag Ta 3MicT aokyMeHTauil mono opranizaiii TO Ta 3a6e3neueH-
Hs 3aMaCHUMH 4aCTMHAMHU | MaTepiantaMH po3pobisioThes Cyxbamu 3a
HAJIEXHICTIO Ta 3aTBEPMAXKYIOTHCS KyPIBHHITBOM IiJANPUEMCTBA.

PesyneraTy ornsaais i BCi 3MiHM B CTaHi YCTATKYBaHHS MalOTb 3aHO-
CUTHCh B azpe2amuuii HCYpHAi.

Cepen nepepaxoBaHOi JOKyMEHTauil HafOinbll YacTO 3aCTOCOBY-
I0TbCS XKYPHAIM NPUHMAaHHS Ta 31aBaHHA 3MiH YEPTrOBHM I1€PCOHAIOM Me-
XaHocmyx6u (puc. 2.1), )xypHan npuiMaHHs Ta 31aBaHHs 3MiH eKCILTya-
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TaliiHUM nIepcoHaioM (puc. 2.2) Ta arperaTHUi XypHai (puc. 2.3). Hux-
ye HaBeeH1 TIOSICHEHHS 1010 3aMOBHEHHS LIMX XKypHaiB.

'KYPHAJI IPUMMAHHS
1 3JABAHHS 3MIH YEPTOBUM NEPCOHAJIOM

JKypHan € TIEpBMHHMM JOKYMEHTOM, W10 BizoOpaxae CTaH i mpa-
L3MaTHICTh JIOYOro ObNamHauHs i cayrye mis o6miky i KOHTPOJIO
poOoTH UeproBoro MepcoHay MexaHoCIyx0u uexy (puc. 2.1).

PoGiTHUK, 10 NpHIAMAE 3MiHy 0 {i ToYaTKy, 30008’ A3aHHH 03Haiio-
MUTHCB i3 3aMHCaMK B JKypHaJi, 110 3pobieHi B monepenHii 3MiHI.

TIpuiiMaHHs | 30aBaHH$ 3aCBiYETbCS MIAMUCAMH ocib, sKi 31a10Th i
npuiiMaloTh 3MiHy (rpada 8).

B skypHaii MatoTh PiKCyBaTHCh HACTYMHI MOMEHTH:

» pe3yNbTaTH OISR 3aKPIMyIEHOro o0nafHaHHA 32 rpadikom (BKa-
3y€Tbesi HaliMEHYBaHHs) OTJIIHYTOTO obiagHaHHsA i mepesiik BUKOHaHUX
pobiT 3 TEXHIYHOrO 00CYroBYBaHHSA (rpada 3);

* gci gedekTH | HECTIPABHOCTI, 1110 MOPYLIYIOTH HOPMANbHY poboty
o6aHaHHs YK Ge3neunicTs yMoB mpatli (rpada 4);

® 3axo0aM, SKi NPHHHATI WIS YCYHEHHS HEQeKTiB i HeCnpaBHOCTEH
(rpaga 5);

* [IOpYIIEHHS TEXHOJOTiYHUM MEPCOHANOM MpaBUi TEXHIYHOI eKC-
nnyaratii o0najiHaHHs i Ipi3BHILA nopyurHukiB (rpada 6);

* TPUBAJICTh MPOCTOX OOJaJHAHHSA NPU ycyHeHHi fedeKTiB i He-
cnpasHocTeii (rpada 7).

INpaBHIIBHICTL 3anUCiB 3aCBiMYEThCS MIAMMCOM HAayaTbHHKA 3MiHH
(rpada 9). V BumaaKax MOPYUICHHS NPaBUIL TeXHIYHOI eKCIuiyaTaLii, 10-
MylieHHi pyiHyBaHb 1 aBapiii Ha4albHUK 3MiHM pOOUTH 3aITHC NPO 3aX0AH,
1110 HAMpABJEHi Ha IOMEPE/DKEHHS TOAIOHUX BUNAJKIB i TPO MOKapaHHsi
nopyiunukis I1TE.

BifnoBigaapHICTh 3a CTaH i HPAaBUILHICTb BEJICHHS JXYpHaly MOKIa-
RAETHCS HA MEXaHiKa Lexy, sKkuil 30608’ 13aHMi IOJCHHO NPOTJIAIATH 3a-
IIMCH B KypHali i JaBaTH MUCHMOBI BKa3iBKH MaiicTpy-MexXaHiKy 1po 3a-
XO/H, 110 HEOOXiAH IS MOBHOTO BiJHOBJIEHHS npaues/aTHocTi obna-
HaHH.

BHMaraeTbes, o0 jKypHal TPUMABCA B UMCTOTI, @ 3alIHCH B HbOMY
BUKOHYBAJIKCh 4iTKO, po36ip/iuBoO i 6e3 BUNPABJICHD.
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®opwma I1.2.1

IiznpuemcTBo (3aBoa, KoMGiHaT)

Lex

Kypuan

NpyUitMaHHA Ta 3[aBaHHsA 3MiH
4EProBUM MEPCOHAIOM MEXaHOCIYXOH

XKypnan po3nouato

(nata)
XKypnain 3aKkiH4€HO

(nara)

B xypnani CTOPIHOK
a
HaiimenyBanns I1.LB. ocobu i Ne IepioguuHICTE YK
yCTaTKyBaHHS, IO OpHranu, 3a skiMH | 1aTa orfisay abo
3aKpilieHe 3a 3aKpiIuieHo TEXHIYHOTO
JUIBHHLIEIO yCTaTKyBaHHA 00ci1yroByBaHHs
o
Puc. 2.1

Tumynonuii nucm (a) i 36opomna (6) cmopona opmu xcypnany
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KYPHAJ HPI/II\/‘IMQHHH I3JABAHHS 3MIH
EKCILTYATAUIMHUM NEPCOHAJIOM

JKypHan Takoxk € NepBUHHUM JJOKYMEHTOM, SKMi Biaa3epkaioe cTaH
I Npaue3aTHiCTh JiF0Y0ro obaafHanHs i cayrye s 06Ky i KOHTPOTIO
poGOTH onepaTopis, MAUIMHICTIB i IHLIOrO EKCIUyaTaliiiHOro nepcoHaTy
(puc. 2.2).

Po6iTHHK, 110 npHiiMae 3MiHy 710 ii moYaTKy, 3060B’13aHuii 03HAMHO-
MMTHC i3 3a0MCaMH B XypHaJli, 1o 3po6Jieni B monepe/Hii 3MiHi.

Ilpuiimanns i 31aBaHHA 3MIHM 3acCBifuyeThCs MigmHCaMU OCi6, AKi
HPUHHAIH 1 3124 3MiHY (rpada 5).

B xxypHaii MaroTh ikcyBaTHch HacTyrHi MoMenTH (rpada 3):

® pesynbTaTH OMMIAAIB 3aKpinieHOro obnagHaHHs 3a rpadikoM (BKa-
3YIOTbCS HaHMEHYBAHHS OMJISHYTOTO OOMaJHaHHs i nepesiik BUKOHAHHX
poOIT 3 TEXHIUHOrO 06CIYrOBYBaHH);

* BCi AedexTu, HEMONAJKH I HECIPABHOCTI, WO MOPYLIYIOTh HOP-
MaJlbHy poboty obaaHaHHs 4i Ge3neKy yMOB npalli;

* 3aXOIH, IPUHHATI 111 yCyHEHHs JedeKTiB i HecnpaBHOCTe;

* BUNAJAKM [OPYIICHHS MPaBWJ TEXHIYHOI eKCIUTyaTauii i npissuina
NOPYIIHHKIB;

® TPHBAIICTH NMPOCTOI OOJAZHAHHA NPH YCYHEHHi AedeKTiB i He-
cnpaBHocTeii (rpada 4).

[paBuIbHICTEL 3aNMUCIB 3aCBiAYYETHCA MIANNCOM HAYAIbLHHUKA 3MiHH
(rpada 6). V Bunaaxax nopymenss IITE, nonyuienHs pyiiHysaub i aBapiii
HayalbHHK 3MIHA POGMTH 3aMUC OO 3aXO/iB, WO NPHItHATI A4 Nonepe-
JOKCHHs MONIOHHX BUMAKIB i Mpo nokapanHs nopyiHukis [1TE.

BianosiganeHicTs 3a CTaH i MPABHIILHICTD BEEHHS KYpHATY HOK/Ia-
JaeThbCs Ha MalCTpa-TEXHOJIOra JiMbHULL.

Ha 3BopoTHiii cTOpOHI TMTYIBHOrO JIHCTA KypHally MalicTep Ainb-
HHLL, SKOMY T ANOPAKOBAH] OMEPATOPH, 3AMOBHIOE IaHi PO 3aKPIMICHHS
06/1aiHaHHs AiNBHHULI 33 OKPEMUMH POGITHUKAMH, NaTH i NEepioAHHHICTb
o0CyroByBaHHs.
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®opma [1.2.2

IlianpuemcTBo (3aBoj1, KOMOIHAT)

Iex

KypHan

NpHIMAaHHS i 31@BaHHs 3MiH eKCIUTyaTalliiiHuM

[IEPCOHAJIOM

(HaliMeHyBaHHS JUILHULI YM MALIMHH LIEXY)

(saiimenyBaHHs nipodecii)

Kypnan posno4ato

(nara)
XKypnan 3akiH4€eHO
(mara)
B xypHani CTOPiHOK
a
HaliMmenyBaHHs I1.1.B. ocobu 1 Ne IMepioaguyHICTh YH

yCTaTKyBaHH, 110

6puraju, 3a SKUMH

Jata ornany abo

3aKpinieHe 3a 3aKpiTUIeHO TEXHIYHOTO
JTBHULIEIO yCTaTKYBaHHs 00CTyroByBaHHS
6
Puc 2.2

Tumynsnuii aucm (a) i 36opomna (6) cmoporu ¢hopmu dsicypHany
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®opma [1.2.2

«__» 20__p.
(4Hcno, MiCALD)
a) pe3yJLTaTH OTIAAIB YCTaTKYBaHHS 1 3ayBaxeH- .
. ) pesy, M yB yB & 4 Minmuc Hauans-
IlpizBuine Hsl 10 HACTYNHOIO NOTOYHOT'O PEMOHTY; S 2 .
; . . - . B 7 HHUKa 3MiHH
BLATNOBI- z | 6) mebextn i memonanxu, BusBiEHI Ha BpOTA3i A . . .
. T . 5 o | Iliaouen ocib, mo 3za- | (maiicTpa-Tex-
JaJTBHOT 'S | 3MiAm; L . . X .
. 3 . . S & | M iNpuiHAIH 3MiIHY | HOJOIa, MeXaHi-
ocobu i Ne B) 3aXOIM, IPUHHATI 115 YCYHEHHs NedeKTiB; s g Ka 1exy) i fioro
6puranu I) IOPYIIEHHS NPABH TEXHIYHOT eKCILTyaTawii i 25 Y
. . = 2 3ayBaXKECHHS
IIPi3BHIIA NOPYIIHUKIB
1 2 3 4 5 6
30ae — Iempenxo
TIpuiinae — Mamecee
3aysaxcenns. Ilpu
a) OznsHymi maninyaamop, kaumyeay, poboui NPULMAHHT 3MIHU 6u-
Ponvearau 3 nepeoHvol cmopowu. 3oiiicteno AGNEHO: BUMIKAHHA
Hempenxo npubupants okarunu i 6pydy na OineHuyi. Macmuna 8 npagomy
6,6) 30iiicni08anu pezynioeanis npoeoodoK 6 RIOWIUNHUKY MPEembo20
6pucada [ | 0 3oicr pezy P . 0-15 Ky mp Ionos
o2 36 3Ky 3 Ix 3nocom. [lpu uepeoeomy pemonmi ix ponuxa pobouozo
B Hanexcume samiHumu. ponveanza 3a0Hb01
2) Obnaduanns npayoeano HoOpMansho, NOpyuieHs cmoponu krimi. He
npasun mexniunol excnayamayii we 6yno. npubparno 6pyo nio
ONOPOI0 MAHINYAAMO-
pa. 30as — Ipuii-
16 — 3ayeascenns.
Pucynox 2.2

IIpoodosoicenns gopmu xcypuany




XypHan BeayTh TUIBKH ONEPaTopu npodecii,
BU3HAYAE HAYANBHUK LEXy 33 TOTO/KEHHAM 3 TOJOBHHMM MEXaHIKOM

3aBOAY.

AT'PEFATHUH XKYPHAJ

ArperaTmm KypHall CIyrye Jis CHCTEMATHYHOro HAKOMWYEHHS
J@HMX TIPO TeXHiYHWii CTaH i MPALE3ATHICTh Ailo4oro oO/MaTHAHHS min
yac eKcrulyaTauii i € OCHOBHUM BUXiIHUM JIOKYMEHTOM JULS BCTAHOBJICHHA
3MicTy i 0BCATiB PEMOHTHHX POOIT, a TAKOXK TEPMiHIB CIOyXiHHS BY3JIB i

neraneit obnaaxanus (puc. 2.3).

®opma [1.2.4

[innpuemcTso (KOMOIHAT, 32BOM)

Iex
ATPECATHUHN XXYPHAJI Ne
XKypnan posznouaro
: (nara)
XKypHan 3aKiH4€HO __
(marta)
3MICT

HaiiMeHyBaHHs MaLIKH i
MeXaHi3MiB

CropiHku

Pucynok 2.3
TumyabHUll TUCM A2PE2AMHO20 HCYPHATY
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Popma I1.2.4

Haiivmenyeanns azpezamy, mawunu, mexanizmy Mexanism naxuny cmaneniasunshoi nevi No§

EMIHEX3W

Ligod iradar |

uh edLoyenw OMHAHII[|
SHLI |
[se i)
T w "BHHAHEAdQDE
5]
s g E Q19 aHIHAVIINA WONXDE NNHIIEDH MAL1g
o0 O
=t o 5 numngodeo “sHHaHEAQDE 020H9NEDdYD
= 25 g
RS s R 3 019 ananaurind dwonxoe vup oiodwondu
2 = =
g s H g 020HIHCIQOUDE BIMIAdWOHON DHRIQDHIH
Z >
Z > s 5 53 3 dpov g1 ananariind Lpoxng oiounnndyy
] m =B
m <)
' 3
<% . ﬂ., "
m T e = MBI 7]
& =8 W @ BHHIoICAYD Hiwdow “wm | — pxdws
g &2
= 2 EaF vhoisropduvH peosHodq s1hKow
QO U O
m, g8 g 9 BHHIICAKD Hiwdaw “wm g
2K
a 'S5 2 — DMOWM BHHIHAUTIMA NUBHCHDPY
T = 0
=
aidar ‘pMOWMm
BHH3HAOA € OHUA1us PHWEAUDH DIOH DHIIIOHD WO

UWIAHCHDOW WIHDU OHIHIWDE OIUIIHOOT |

A1HOWad ®B1RY? I1°€0't0
TKL10
erradodu om OMHAUD] ]
‘UQOD0 DUHIII]
‘vdpuimh

a1} exuL

-odp1z 020911 1HnH-scodou niHxda9

-ondonyedex
A onw nnHEIxgoan nuwsdwnduipiu
exLodox N )
) NMUDOINUHCOW DY IH ‘DUIOW
ATKILI0 o
wodwe widx ‘ofn ‘powum gunanarind
nieldukead
£adan DIODI MIUNY NNHALND OHIUDBNG
BIEAd BH
donumhodpiz nneaumdou nnofr
-HRdAHOWHRH N 8
negad un

AUKIr10 Ble]y

I17'£0°€0

Pucynok 2.3
1Ipodosoicenns popmu acpezammnozo xcypuary



BinoBifanbHicTh 3a 36epexeHHs, CTaH i NpaBU/IBHICTh BEACHHS ar-
PEraTHMX XypHAJIiB MOK/IaJa€ThCs HA MEXAHIKa LIeXy.

KOHTpOJIb 32 BEIEHHAM arperaThHux XypHaiiB y BADOOHHUYHX leXax
MiANPHEMCTBA NOKIANAETHCA HA MOMIYHHKA HadyalbHAKa LEXy 3 obnan-
nauus (a0 cTapiioro MexaHika) i Ha BiUIiNl FOJIOBHOIO Mmexatika (BI'M).
Ocobu, 10 3AIHCHIOITH KOHTPOJIh, MOBHHHI BHOCHTH CBOI 3ayBaXXCHHS i
BKAa3iBKH, fKi CTOCYIOThCS [IPaBHIILHOCTI }i0ro BeJeHHs, i PO3MUCYIOTBCA 13
BKa31BKOIO JJaTH MEPEBipPKH.

3anicu mpo 3HOC i iHWIi BUABICHHI AE(DEKTH, a TAKOXK pE3yJbTaTH
or/siiB (B TOMy YMCIHi i OrIsAiB 3a rpadikom) MatoTh 3aHOCHTHCD B arpe-
FaTHHIT XYPHA B JIEHb ONJIAAY YHM PeBisii o0naqHaHHs, @ 3aMMCH NP0 BH-
KOHAHHS PEMOHTHHMX POOIT — HE Mi3Hille T0BEAEHOTO TEPMiHY nicns 3a-
KiHUEHHS PEMOHTY.

Bci CTOpiHKM arperaTHoro »cypHaiay MaioTb OyTH IIPOHYMEPOBaHi.
Tlpu BKIIOYEHH] B XYPHAT AEKIILKOX MaIMH YK MeXaHi3MiB U KOXHOTO
3 HHX BiJBOAMTBCA BIAMOBIJHA KUILKICTH CTOPIHOK, sKi BKasylOTbCS Y
3MICTI KypHajy.

JliBa CTOPOHA arperaTHOro XypHaity NPU3HAYAETHCS sl PiKCyBaHHS
nedexTiB, BUSBJIEHNX NpPK OINAAAX i peBidiAx obnajHaHHs, npaBa — A
3anuUCiB MPO BUKOHAHI poOOTH 3 iX yCYHEHHS.

3anucu Ha niBiii i Mpasiit cTOpOHAX KypHaly MaroTh OyTH B3aeMo-
O€/HAHHI i BIAMOBiAaTH OAMH OAHOMY. 3amHcH Npo pobOTH 3 YCYHEHHS
je(eKTIB HAEOXKUTH PO3TALLYBATH HAINPOTH 3AIIACIB, IO XAPAKTEPH3YIOTh
BiAnoBiAHKI qedeKT.

SIKILO 1iJ] Yac PEMOHTY BHSBICHO i JIiKBiIoBaHO Ae(eKT, HE BUsBJIE-
Huif pH OIVISAL YK PeBi3ii, TO 3aIKMC NPo HOro YCYHEHHsS BUKOHYETBCSH B
rpadi npo BHKOHaHI pobOTH. SIKUIO X BUSBJICHHH nedekt He MOxke OyTH
JKBiZIOBAHUM He3a(apoM, TO 3aMUC PO HBOTO C1i 3poOHTH Ha MiBiii cTO-
powi (B rpadi 3).

XapakTepucTuka AedeKTiB, o GIKCYIOThCS B arperaTHoMy XKypHast
(rpaga 3), Mae GyTu KOPOTKOIO, IPOTE YiTKOIO i JOCTATHLOK /1A MipKy-
BaHHA NpPO croci6 ycyHeHHs NedeKTiB (LUIIXOM PEMOHTY nerani Ha Micui
Yy 3aMiHHK 11 HOBOIO).

B rpadi 6 MexaHik Lexy Ui MaiicTep-MeXaHik Jal0Th KOPOTKHH OITHC
BHKOHAHHX POOIT 3 ycyHeHHs 1e(eKTiB, IO BKa3aHi B JIBiH 4acTHHI arpe-
raTHOTO XypHaiy.
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3akiH4eni arperaTHi )ypHaIH NIOBHHHI 36epiraTuch B IEXOBHX apXi-
BaX Ha pOTA3i BCHOTO NEPioly pobOTH arperary (MallMH1, MEXaHi3MY).

5. IIEPEJIK OMEPALIIIA
TEXHIYHOT'O OGCJIYTOBYBAHHS OBJIAJJHAHHSA

B «llonoxeHni mpo TexHiune 06CIyroBYBaHHA yCTAaTKyBaHHS INifi-
MPUEMCTB TIPHHYO-METATYPriiHOro KOMIUIEKCY» HABENEHO HACTYIHHI
nepeik onepaui, ki MaloTh BHKOHYBaTUCh NPH TEXHIYHOMY 06CIyroBY-
BaHHI (HM)XYe HABOAMTHCS MEPEIiK JHIIE TUX ONEpalliil, O Ma€ BHKOHY-
BaTH MeXaHoclyxOa Ta miqnerni 1t paxisui):

® cmamuune ma Oounamiune banancysanns demaneti ma 6y3nie, WO
obepTarThes;

" giOHO8NeHHs Oemaiell TAXOM HaMaiKu 3HOCOCTIHKUX MIACTHH Ha
€JIEMEHTH YCTaTKyBaHHsl, HalJIaBIEHHS JIETANe yCTATKYBaHHS Ta TEXHO-
JIOTI4HOTO OCHALEHHS 3HOCOCTIHKMMHU MaTepianamu i MexaHiuHOT 06po6-
KU (TOJIipYBAHHAM, NIPUTUPAHHAM, 1HAa6PyBaHHAM, HLTIQYBaHHAM, BiHOB-
JNIeHHS TPAHCMOPTHUX CTPIYOK, NaciB, JAHIOTIB TOLIO);

® BUKOHAHHA Onepayitl mexniuHo20 0bCaY208y68aHHA, NIEpEAdaAYEHUX
IHCTPYKILIAMH 3 eKCIlyaTalii yCTaTKyBaHHs IIiANPHEMCTBA-BHPOOHMKA
00’eKxTa excrTyaTanii;

" JeMOHMAdC CKNAad0BUX YACMUH YCMAMKY8aHHA AJISl BIIKPHTTS J10-
CTYNy ZIO0 eJIeMEHTa YCTAaTKyBaHHA, A/ SAKOro HeoOXiAHO NMpPOBECTH oOme-
pauii TO, 3 HACTYTHUM MOHTaXeM;

* deghekmockonis HepYHHIBHMMH METOJaMH JeTajleil i 3BapHUX CTH-
KiB;

* 3a6api06anHs TPILIMH B YCTATKYBAaHHI T4 TEXHOJOMMYHHX METANO-
KOHCTPYK-HisIX, BIAHOBJIEHHS leEKTHHUX 3BAPHHX ILBIB;

* 3q6ueanHA CBUILIB, Mporapis, NpoGoiH HaKIaJaHHs GaHIaXiB, XO-
MyTiB, KapOyBaHHSM, IPHBAPIOBAHHAM METANIEBUX JATOK, BCTABOK,

* 3amiHa apMaTypH 3anipHOi, PerymoBabHOI, 3ano6ixHoi 6e3 npu-
BOJIB AIaMETPOM YMOBHOTO MpPOXoay 10 250 MM; NIBMAKO3HOIIYBaIbHUX
YaCTHH; riAPaBIIYHMX HACOCIB | PO3MOAINBHHMKIB TiApaBIiYHMX Hacocis
TEXHOJIOTI4HOTO TPAHCIOPTY i KPINHIBHHUX AeTaleid, JNaHLIOriB, TPOCIB,
KaHaTHUX Ta JIAHLIOTOBUX TPOCIB; MAHXKETIB, CAllbHHUKIB, YILIJILHEHD i
NpPOK/IAJ0K Ha PO3HIMHHUX YACTHHAX TEXHONOTIYHOr0 YCTATKYBAaHHS i TPY-
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6OnpOBOiB; MACTHII | MACTHIBHHX MaTepiaiis, Ta marepianis, 110 BUTpa-
4arThCA; THEBMATHYHOI apMaTypH raibMOBHX CHCTEM TEXHOJIOTTYHOTO
TPAHCTIOPTY; npmaumux [acis, TEKCTPOMiB; 3YiMHUX MPUCTPOIB 3a1i3HAY-
HOTO TPaHCTIOPTY LEXiB; raJbMOBHX CTPIYOK, KONONOK, HAK/IAJOK Ta IH-
IMX €JIEMEHTIB rajibMOBHX MPHCTPOIB; TPAHCHIOPTEPHHX CTPIYOK, JIAHLIIO-
TiB cerGKOan i NIaCTMHYACTHX KOHBEEPIB TA €JIeBaTOPIB; yHiPIKOBAHHX
pEIyKTOPIB Ta eeKTPO-ABUIYHIB (13 3a1y4EHHAM EIIEKTPHKIB), QYTEPOBKH
TOILO;

" GUMIPIOBAHHA TEXHIYHUX napameTpiB (6utTs pmeraseit, mo obep-
TaloThes, Bibpauil yeTaTKyBaHHus, 3a30piB y BCUIKMX BYy3JlaX ycTaTKy-
BaHHS, BUIBHUX XOJiB OeTaneil i By3NiB, 3MIILEHHS TYNHKOBHX ynopiB
peiiok, KpyTHMX MOMEHTIB Ha By3/1aX TOLLO);

» gunpobyeanis rmpaquHoro i THEBMAaTMYHOIO YCTaTKyBaHHH, 1X
Tpy6ONpPOBOLIB 3 apMaTYPOIO T iHILE;

" KOHMPOTb CTaHy Ta CNPABHOCTI YCTATKYBaHHS, 3aTAKKH (MOMEHTH
3aTKKH) p135603nx 3’€/IHAaHb, EJIEMEHTIB yCTATKYBaHHs, TEXHONOTIYHHUX
METAJIOKOHCTPYKILiH, pr6onp0130ms apMarypu, ix (bynnamemm Ta OTop,
KpiTJieHb pemcoanx IISXiB, HAsABHOCTI Ta CTIPABHOCTI €JIEMEHTIB CHCTEM
OXOpOHH npam TIPOCKTHOTO MONOKCHH i Tpy6onpoBoAiB, NOKPHTTIB Tel-
NOI30MALIMHUX | aHTHKOPO3iMHMX ycTaTKyBaHHs Ta TpyOompoBoais, no-
FIOKEHHS po6otmx i cmonyueHUX MOBEPXOHb YCTATKyBaHHS, TeMIepaTyp-
HHX PeXUMIB po6om yCTATKyBaHHA 1 NIONepe/IKEHHS iioro neperpmy, Te-
XHIYHMX TAPAMETPiB, WO MIAIAraloTh NEPEBIPLI Ta PEryTIOBAHHIO, plBH}I
pOBOUMX | TEXHONOTYHUX Pi/iMH, PEUOBHH, pearemm 10 TpU3HAYCH] AN
anpuMKu YCTaTKyBaHHSA Yy p060T0311;aTHOMy CTaHi, XapaKTePUCTHK 3HOCY
netaiei i By3IniB, repmemqﬂocn CronyyeHb, LiICHOCTI (BmcyTHocn
TMOIIKOMKEHD, BIAKOJIB, pospmam TPIlMH) €JIEMEHTIB YCTaTKYBaHHS i
TEXHOJIOMYHHX METAIOKOHCTPYKIIIH;

® 3qMina 3MIHHO20 YCMAMKYEanHsl 3TiIHO 3 NEPENiKOM, HaBeNCHAM
y nonatky /1.1 (B [Tonoxenni 1onatok 2);

* ouumenns 06’ckmig Bisl TEXHONOTIYHAX Bi/IXO.IB, IPORYKTIB 3HO-
cy, kopo3ii Ta ocaniB (6yHkepiB, pe3epByaplB Oaxis, (bmmpm €MKoCTEi,
BiJCTIHHMKIB, mnaMOHaKonnquaqm nomTponpOBomB TIMJIONPOBOAIB,
ra3onpOBoa13 Aeraneit i BysnmiB Bi Harapy, €/€MEHTIB yCTaTKyBaHHS,
anapaTiB i mpucTpoiB Bi Opyamy, BinkianeHb, 0Camy, HAKUITY, LUIAXOM
[IpOJlyBaHHsl, POMHBAHH, MIPONAPIOBAHHA, NPOTHPAHHS Ta iHIIUMH Me-
TOAMM);
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" HANQ200JICEHHA, NepesipKa  pedxcumis, peeiis, pecynoeanHs
YCmamxysanis,

* mexuiuHe 0iaZHOCMY6aHHA CTaHy YCTATKYBaHHS | BOrHETPUBKOT
KJIaJIKY;

® ycyHenus Opibnux deghexmis yCTaTKyBaHHs.

MeTozau Ta TeXHONOTiA BiJHOBJIEHHS JeTalieii, 3aBapIOBAILHUX TPi-
LIHH, 3a0MBaHHs CBHILIB, MPOrapiB, NPoGOiH Ta YCYHEHHs iHIIUX AedeKTiB
ACTANIbHO PO3IIIHYTO B KHM3i 3 nociOHuka «MOHTax, ekcrutyarauis i pe-
MOHT MeTajlypridHoro obnajgHaHHA», a B IHCTPYKLiAX NiAIPHEMCTB-
BHPOGITHHKIB 00’€KTiB EKCIUTyaTalii 100 BAKOHAHHS OMEpaLii 3 1X Tex-
HIYHOTO 0OCIYrOBYBAaHHS HABOAATHCA KOHKPETHI Jii i MOACHEHHS 10 HUX.
Tomy posrisny norpebyloTh JHILIE HACTYIIHI 3TPYIIOBaHi OnMepaLii:

* GanaHcyBaHHs A€Taneii Ta By3iiB;

* BHUMIPIOBAHHS TEXHIYHUX MAPAMETPIB;

®* TEXHIYHHI KOHTPOIb i AiarHOCTHKA O0IaHAHHS,

= 3MalllyBaHHs 00siaTHaHHS;

®* BUIPOOYBaHHA IifPaBlivHOTO i THEBMATUYHOIO YCTATKYBAHHS;

®* MDXPEMOHTHE OOGCIyroBYBaHHS MEXaHIYHOro O6NaJHAHHA MeTa-
JAyprifHHUX arperaris.
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Po3pin 3
BanaHcyBaHHA o6epTanbHuX geTaneii Ta Bysnis

1. 3ATAJILHI BIIOMOCTI

Tpusana i HajiiiHa PoGOTA WINOT HU3KK MEXaHI3MIB (€1EKTPOIBHIY-
Hip, 6apabaHiB, WIKiBiB, MaXOBHKiB, pOTopm Apobapok, ekcraycTepis i
T. J.) BUMArae, 1106 BOHH He MaJiI Bl6pau11 nijg yac po6om

Tlin Bibpauielo MalOThCA Ha yBa3i MepioMUHi BiXWICHHS Tina Bij
MOJIOKEHHS TIOKOIO UM pyx0M01 piBnoBaru. [{xepenom Bibpatii Tina € 308-
HIlIHIA IMITYJIBC (T06T0 st NpHKNAfCHUX 10 Till CHIl), KU 3MIHIOEThCS
JK 33 BENHUMHOIO, TAK i 33 HATIPAMOM i Ha3HUBAEThCA CUIOlO 30ypenHs. Lle
Moxe GyTH Hacamrepe] BiIUEHTPOBA CHJIA HE3PIBHOBAKCHHX obeprainb-
HMX Mac.

Bi6paliist Moke BMHMKATH He TUMBKH B OKPEMHX €leMeHTax obnaz-
HaHHf, a i B MamuHax. B npomMy BUMAAKy Bi]lﬁyBaeTbCﬂ MOpPYLLIEHHSA
3’€IHaHb, KPITUIEHB, neq)opMaum KOHCTPYKLIH 1 iH. A iHogi BiGpauia Ma-
{IMEM 4K arperaTy BH3UBAC HABITh KOJNMBAHHS (YHIAMEHTIB i eeMeHTiB
CTIOpY/L, IO B CBOKO 4EPry MOPYLIyE HOPMabHi YMOBH POGOTH iHIOro
obaaHaHHs.

Benuuuta (U4 iHTEHCHBHICT) BiOpaLlil XapaKTepH3yeThes i BI/IMipﬂ—
€TbCsl po3MaxoM KosusaHb. [ToBHHIT po3max, TOOTO Haibinpile nepemi-
[eHHs B 0OMIBa GOKH BiJl MOJOMEHHS MOKO0, HA3MBAETHCS aMILITYOH0
KOJIMBaHb, @ YUCJIO KOJIMBAHb B CEKYHJly — YaCTOTOIO KOJIMBAHb.

Bizomo, 10 NpH BUMYLIEHHX KOIHBAHHAX MAKCHMAIbHA aMILTITY/a
A 3aNeXHTh Biji BIAHOIUIEHHS YaCTOT BUMYIICHHUX f i BUIBHHX fo KOJIMBAHb.
11 BenMuMHy MOXHA BU3HAYUTH 32 (HOPMYJIOHO:

A max = Acm /(1 —f% fo?),

nie Acm — BiAHOUIEHHS CHCTEMH Mif AI€0 CTATHYHUX CHIL.

I3 LBOro BUPa3sy BUXOAMTH, IO IPU PIBHOCTI YACTOT BUMYILUCHHX I
BIACHMX KOJMBaHb Amax mpaMye a0 6e3kiHeuHocTi. Take siBULle OTpUMa-
110 Ha3By pe3oHaHCy. Pe30HaHCHI KONMBaHHS B MEXaHIYHHX CHCTEMAX 3a-
3BHYail IPU3BOAATS /10 PylHYBaHHs AETaleH, MEXaHi3MiB, MAIUKH 1 CilO-
pya. Tomy iM HamaraioTbesl 3amobirTH, KpiM THX BHNAJKIB, JI¢ BOHH MO-
KyTb OyTH KOpHCHUMH (BiGpaLiiiHi MAIIMHK, YaCTOTOMIPH Ta iHIlE).
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YHucno obepris aeraneii, mo Bixnosinae CTaHy PE30HAHCY, Ha3HBa-
€THCS KPUTHYHHM YHCIIOM OOEPTIB YH KPUTHUHOKO LIBHUAKICTIO obepraHHs.

SIKIO KpUTHYHE uncIo 0GepTiB Bana mepebyBac BHILE HOro HOp-
MaJbHHX PoGOUMX OGEPTIB, TO BaN BBAXKAIOTh KOPCTKUM, a NPH KPUTHY-
HOMY 4HCi1i 06€pTiB J0r0 HA3UBAKOTH FHYYKHM.

ABume pesonancy i miaBumeHHs BiGpauii npU KPUTHYHOMY 4YHCi
00epTiB MOXC BHKOPHCTOBYBATHCh NpY AMHAMiYHOMY OanaHCyBaHH,
OCKIJIKH LIE 1a€ MOXJIHBICTb BU3HAUHTH TIPH NpaBUIILHOMY MHAOOpi YKcaa
00epTiB HE3PIBHOBAXKEHHOCTI y 06epTabHil AeTai.

Ipuyntoro BuHKKHEHHS Bibpauiii MOXyTb OyTv HacTynHi dakTopwu:

® HETOUHICTb BUTOTOBJIEHHS eTaneli (€KCLeHTPUYHICTh, OBANBHICTE
dopmu i T. n.);

" HEPIBHOMIPHICTb PO3NOAINCHHS Matepiany B Tini getani (raszosi
UINApHHH | UIAKOBI BKIIIOYEHHS TPH BijiMBanHi Aetajiel, HepiBHOMIp-
HICTb CTPYKTYpH i T. I.);

* HeNpaBuibHA MI0CAJKA JETal Ha BaJl (HATATYBAHHS HA IITIOHL);

* 3irHYTICTh Bana;

® 3MilllCHHS €eMEHTIB 06epTanbHUX BaliB Mij yac poGotu arperaty
(3MimeHHs 06MOTKH poTopa CJICKTPOJBUIYHA, KpiTlIeHb, HAKIAO0K i T.I1.);

" PC30HaHC KONMBaHHA (PYHAAMEHTY MaIUHHH, TOOTO MOTYXHA Bi6-
paList TipH NIeBHOMY YMcIi 06epTiB;

" HamoB3aHHs Baja, TOOTO TPEMTIHHA IBHAKICHUX MALIMH 1IPH Ha-
ABHOCTI BEJIMKHMX 3a30DiB B MiAUIMITHHKAX, KOIH Mac/sHHUN KIMK nigHiMae
BaJl, ajic He BTPUMY€ 1 OCTaHHIM MiJ Ji€F0 BJIacHO! Baru i BiILIEHTPOBOI CH-
J1 Nafa€ 3 NePIOAMYHUMH NOBTOPAMH.

HespisroBaxena maca npu obepranyi netasell npu3BoaNTb 10 MOSBH
30ypIoI0Y0i CHIH, IKA HAMAraeThCs TOPYIINTH CTaH PYXOMOi piBHOBAry.

30yproroya cuia piBHa BiAUEHTPOBIi cui HE3PIBHOBAXEHOI MacH i
BH3HAYa€ThCA 3a GopMyioro:

P =m-w? ‘R,
A€ m — HEe3PiBHOBAXKEHA Maca;
@ = /30 — KyTOBa IIBUAKICTD;
R — papniyc npuksiasieHHs He3piBHOBaXEHOT MacH;
n — yacrorta obepraHHs Baja.

Anst ycyHenns Bibpauii BUKOHYIOTh 3piBHOBaXeHHs BIINOBIXHHUX Jie-
Tajeii i By3niB Metonom 6anancysanns. [lia OanaHCyBaHHAM PO3yMi€ThCS
CYKYMHICTb 3aX0/liB, HANPABNEHHX Ha YCYHCHHS YH 3MEHIUCHHS J0 NeBHOY

34



MEXi BETHYHHH HE3PIBHOBAXKEHOCTI. AJIE HE3AIEKHO BiJl MOXIMBOIO Ha-
CTYTHOro GajaHCyBaHHs HEOOXiHO B MPOLECI BUTOTOBJIEHHS YK MiJ 4ac
peMoHTiB npuitmMaTH 3axomu, W0 JeTani ManM AKOMOra MeHIuMii Heba-
NaHC.

Ha nipakTuii MaioTb CrpaBy 3 ABOMa BHAAMH PiBHOBaru oGepTalib-
HHX JeTafeil: CTaTHYHOIO i JMHAMIYHOK.

CraTH4Ha PiBHOBAra XapakTepH3yeThCS THM, WO MPH HIA AeTab,
Ka PO3TALIOBAHA BUIbHO HA TOPHU3OHTA/ILHUX HAMPSIMHHX, 3aJIMILAETHCA B
CTaHi CIOKOIO NIPH Oy/Ib-KOMY CBOEMY NOJIOKEHHI.

JluHaMiyHa piBHOBAra XapakTepu3yeThCs THM, IO NP HIA AeTab
1ifl yac cBOro oOepTaHHs He iJJaeTbes BiOpanii.

JInst yCyHEHHS CTaTH4HOI HE3PiBHOBAXKEHOCTI 3AIHCHIOIOTE CTATHYHE
GallaHCyBaHHA, a JUIl — JMHAMIYHOI HE3PIBHOBAKEHOCTI — JMHaMIuHe
OanaHCyBaHHS.

Sk CTATHYHHUM, TaK i JMHAMIYHNM GaJlaHCYBaHHAM MAIOTh YCYBAaTUCh
Tinbky Ti BiGpauii, AKi MPOBOKYOThCS HeGanaHcoM neTaned, a He Oyab —
KOO {HILOK MPHYMUHOK (HaNPUKIAj, IPOTHHOM Bajia, OCabNeHHA JHC-
KiB Ha Bajly, 3alleMIeHHAM i T. i.). ToMy 10 TOro, K MPUCTYNUTH 10 Ga-
NaHCYBaHHs HEeOOXiAHO BUABMTH IPUYKHH, 1[0 BUKIHKAIOTh BiOpauii. I1pn
11bOMY BXJIMBO 3HATH, AKi BiGpaLii omycTHM, a AKi HemonycTuMi. B po-
6oTi [23] HaBeAEHO PO3MNOJIA MeTanypriflHUX MalliMH Ha TPyIH s OLi-
HIOBaHHs PiBHA il HespiBHOBaxeHocTi (Tabn. 3.1.) i ouiHKa TeXHIYHOro
CTAaHy MalllMH 32 3HAYeHHSM CePEAHBOKBAJPATHYHOI BiOPOIIBMAKOCTI
(tabn. 3.2.)

Tabanusa 3.1
Po3nodin memanyp2iiiHux mMauwun na 2pyn
I'pynu
MALIHH Cxnag rpynu
1 2

HeBesivki MAIUMHY | MEXAHI3MHU: PEAYKTOPH 1 iHLIi nepenar-
Hi MeXaHi3MH, [0 MAKOTh NOCTIMHUA KIHEMAaTHYHUH 3B’ A30K
I 3 MALLIMHOIKO; JICKTPOABUIYHH NOTYxkHicTIO 10 15 KBT (3piB-
HAJIBHI KJIaTIaHH, 30HO0BI JNEBINKH, KianaHW TMOBITPSHArpi-
BaYiB, POJILIAHTH APIOHOCOPTHHUX CTaHIB 1 iHIE).

Cepeani Mawuad notyxHicTio o 300 kBt Ha okpemux
(yHIaMENTaXx, 10 CKJIaJy IKMX BXOJIATH TiIbKK 00epTanbHi

II

35



3axinvenns mabauyi 3.1.
AeTalli; €NeKTPOABHIYHH TMOTYXHicTiO no 1575 KBT, ski
YCTaHOBJICHI Ha 3araibHOMY (yHIaMEHTi(CKimoBi nediaku,
npHiiManbHi, poboYi POIBIaHTH OGTHCKHUX CTaHIB TATHYYI
KJIITTi MK O€3NepepBHOrO JIUTTA i T. 1. ).
Kpynhi maueu 6e3 nocrynansHo pyxomux Mac, sKi )KOpCT-
1 KO YCTaHOBIEHI HA THKKMX HEPYXOMHX OCHOBaX (poboui
KIITTi NPOKATHHX CTaHiB, MaHmyMTopn 3 KaHTyBayaMH
Ourominris, cnsabinris, cranionapsi MIKCEpH i iHIIe).
Kpynui Mammnu 6e3 noctynansHo pyxomux aeraneit, axi
v MPYXKHO yCTaHOBIeHI Ha (yHaameHTax i (yHIaMeHTax mMo-
JIETIIEHOTO THIY (BEHTHIATOPH, JMMOCOCH, BarOHOMepeKH-
Jlayi, po3anBasIbHi, CTPUNEPHi i i METaNyprifiHi KpaHu)

Tabanus 3.2,

Oyinka mexuiynozo CMAHy MAawuH 3d 3HAYEHHAMU CepeoHboKEA)-
pamuynol 6ibpouisuoxocmi, mm/c

Ipynu Texuiunuii cran
MAalIuH
1obpwuii 33J0BINbHUHI HE3a10BINTbHHI
I 0,7 0,7...4,5 >4,5
11 1,1 1,1...7,1 >7,1
111 1,8 1,8...11,2 >11,2
v 2,8 2,8...180 >18,0

2. CTATUYHE BAJIAHCYBAHHSI

CTaTmHOMy OanaHCyBaHHIO MiAAAIOTh, SK MpaBuIo, JeTai, 1o Ma-
H0Th HOPIBHSHO BEJIMKHIA mameTp 1 He3HaYHY JOBXHHY (MaXOBHKH, ILKIBH,
poropu eKcrayCTepm mMydTH i T. 11.). CyTh CTaTHYHOIO OanaHcyBaHHs 1o-
JAra€ y JAOCHiAHOMY BH3HA4€HHI HAHGIIbII erkol 4M HalGiLIbI BaXKOY
YaCTHHH BY3N1la 4M JIETalli 3 HACTYIIHUM TOJErIIEHHIM TAKKOT YH 00Bax-
HEHHSM JIETKOT YaCTHUHMU.

Sk Bigomo, y aerani, wo mae HeOaNaHc, UEHTP THKIHHA He CriBna-
nae 3 Biccio 0bepTanys, B 3B ’S3Ky 3 UMM fetaib Gy/ie B cTaHi NOKOK y TO-
My BHUMaJAKy, KONM LEHTP il TaxiHHA Oyne nepebypaTh BHHU3Y Ha OJHIH
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BEpTHKaNi C UEHTPOM 00epTaHHA. AJie e Oyle MOXKIIMBUM JIHLIE TIPH M0B-
Hiil BiICYTHOCTI CHJI TEPTS B MiCLAX KOHTAKTY JETal 3 OMOPHOIO TJIOIIK-
Hoto. TOMy /151 KOMIEHCALIT CHIT TepTs HEOOXiHO 1aTH MOMKJIMBICTh KaH-
TyBaTHCh JeTajli B OOM/IBi CTOPOHM 1 3HAXOAWTH CEPEAHE MONOKEHHS.
AJpKe CTATHYHO HE3PiBHOBAXKEHA CTallb, SKIIO 1l BUBECTH i3 MOJIOKEHHS
NI0KOI0, Oy/ie HAMaraTHCh 3aliHATH HOTO 3HOBY.

Jlnst cTaTMYHOro GanaHCyBaHHS 3aCTOCOBYIOTBCS CIOCOGH 3 BHKO-
PHCTAHHAM OTIOPHHX MPH3M UM PONHKIB, 1O MAIOTh MAJHi Koe(illieHT Te-
pra. B AKOCTi po/MKiB IOLINBHO BUKOPUCTOBYBATH HiLHIHHKH KOUCHHS.

Jlns 6anaHCcyBaHHS Ha NMPU3MaX KOPHCTYIOTHCS BEPCTaTAMHM, CXeMa
OJIHOrO 3 AKHX NOKazaHa Ha puc. 3.1. B Oyap — sKoMy BUNajKy Npu3smMu
110 BCiil 10BKMHI OBHHHI MaTH HaJiHHY OMOPY, 110 Ma€ 3anobiraTi mpo-
rMHy OpU3M [pU OaaHCyBaHH.

[pu3mu, 3a3BM4ail, BATOTOBJISAIOTh i3 3araproBaHuX cTaneh. JLoBxku-
Ha npu3M L nigGupaetbes TAKUM YHHOM, 10D feTallb MOTIa BiJIbHO poOuU-
1 Bix 1,5 10 2 noBHUX 00€pTIB.

lupuHy Npu3My @ NPUIMAarOTh HACTYIHHX PO3MIpiB: It AeTaneh
Macol0 MeHlile oaHiei Touuu a = 3,0...5,0 MM, 11 Aetaneil Macoro Oinblue
onuiei Tonnu a = 6,0...8,0 MM i as1 metaneii macoro 68 ToH, a = 50 MM,

PoGO4i MOBEPXHi NPU3M MAKOTH CTAPAHHO OOPOOIATHCH — BiLLILI-
doBaHi 10 OTPUMAHHS MPABHJILHHX 1 PIBHUX MOBEPXOHb.

Hukue HaBeACHO OAMH i3 HaMOLIbII MOWMpeHnX crnocobiB OaaH-
cyBaHHs Ha npusmax [23].

Pucynox 3.1
Cxema banancupro2o npucmpoio Ha NPU3Max
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Poboui nosepxui npusm MarwTth crapasso 00pobasTHC, — BiguULTi-
(poBaHi 10 OTPUMAHHS NPABHIBHHX | PIBHHX TIOBEPXOHbD.

Hwxue HaBeneno onuH i3 HaiiGinbu nommpenux cnocobis Oanancy-
BaHHS Ha NpH3Max.

Banancypanns 3a M cnoco6om nozinserses Ha aBi onepauii. [lep-
lua TOArac y 3pIBHOBAXEHHI A€Talli 10 iHAM(EPEHTHOro (6aiigyxxoro)
'CTaHy, TOGTO /0 TAKOTO CTaHy, NpH SKOMY JI€Tallb, IO OBEPHEHA Bill 0C
obepranns Ha Oyap — sSKHMH KyT, 3aIHUIATBCS Hepyxomoto. Tlpu uiit one-
pauii Koo getaini MojiNsoTs HA LICTh piBrMX wacTuH (puc.3.2.). ITotim
YCTaHOBIIIOIOTh KOXHI JABOE MPOTHIEKHHX TOALTIB B TOPH30HTAIBHOMY
MOJIOXKEHHI | N0OMBAIOTECS LIAXOM Mi/ABiLIyBaHHS TArapiB Ha MiCHSAX He-
PyXoMoOro ctany 1eTali Ha npu3Max.

IIpote B nepiox nepwoi onepauii MOXIMBA HETOUHICTD y BH3HaueH-
Hi HebanaHca, 110 € HACTiAKOM iHepuii AeTaneif i HasBHOCTI TEpT, sKE
BUHUKAE MK LIMHKaMK Bana i npu3mMaMu. Busnauenns iiei HeTo4HOCTI i
BiIHOCHTBCS 10 PpYToi onepatii GanaHcyBaHHsl.

Ak 1 npu nepuwiit onepauii, npu apyriii asox NPOTHJIEXKHUX TOAIIIB
(Hanpuknan, mnepwnii i uyeTBepTHIA) YCTAHOBJIIOIOTL  TOPH3OHTANEHO
(puc.3.1). B touni nepioro noainy nigsimyiors Manenbki TArapi 10 Tex
Mip, MOKK A€Tab HE PO3MOYHE MOBiNBHO 0GePTAaTHCh. BH3HAYCHHS MacH
TArapis, MO BUBOAATH JETAlb i3 CTaHy MOKOK), 3AiHCHIOETHCS JUlsi BCIiX
IIeCTH MoAwNiB. Pe3ynbraTi 3aHOCATHCH B TabaMIIO (Q1...06) i Ha niag-
TPYHTI LMX laHuX OyayloTh Aiarpamy GanancypanHs (puc.3.2), kpuBa SKoi
Npy cTapaHHOMY OanancysaHi 6yie Math Gopmy cHycOiny.

Maca mazaps, 2p Ikz)
s - I

o i A rmore

HJE / -
[.72; ey —

0 : J
T2 3 4 5 8
Poszzopuyme koo no Bidmimsars

82281 §3=301 Qu=481 §5=501.

PucyHok 3.2
Hiazpama opyeoi onepayii 6anancysanns
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HaiiHukue MoNoXKeHHs TOYKM KPHBOI JiarpaMH BiANOBIJa€ Haii-
GiiIbll BaXKKOMY MICIIO OanaHCOBaHOI AeTali i /s Horo 3piBHOBaXCHHS
HEeoOXiAHO B JiaMeTpanbHO MPOTHIIEKHOMY HanpsMi (L0 BiAMOBiaa€e Haii-
BUILOMY TOJOKEHHIO TOYKH KPHBOT) MPUKPIMUTH 3piBHOBAXKYIOUYHH TArap,
Macy SIKOTO MOYKHA BU3HAUMTH 3a opmysioro [23]:

Q = Amaxc. — Amin. / 2,
ne Amake. , AMin. — BiANOBIHO OPAMHATH MAaKCHMAJILHOIO 1 MiHIMAJIb-
HOTO 3HAa4eHHs KPUBOI Ha puc. 3.2.

JInst 3MeHINEHHs WKITMBOrO BILIMBY CHJI TEPTA CTaTHYHe OanaHcy-
BaHHs 3/IHCHIOITh Ha OOEpTAILHUX OMOpax (HANPHKIAJ, HA IiALKIHHA-
kax KoueHHs). Ipu LbOMY 3a7aua 3BOAMTHCA (IIOYATKOBA ONEPALlis) 10
3HAXOIKEHHS «TSKKOI» 1 «JI€rKoi» YaCTHH AeTaii s TOro, uiod 3a paxy-
HOK OOJIeriueHHs TAXKKOI YaCTHHH YM YTSDKUTIHHSA JIETKOI OTPMMATH HE00-
XiZiHM# piBeHb 3piBHOBaXeHHS. 3 Li€l0 MeToo eTanb 3 (puc.3.3,a), ska
3i6paHa Ha Bajly 4M Ha creujajbHiil ompaBli 2, yCTaHOBJIIOWOTH Ha OanaH-
CHPOBOYHHMI BepcTaT s BU3Ha4deHHA obnacTi 3piBHOBaweHHs [23]. 1o
06JIaCTh MORINAIOTH HABILJI i 33 JOMOMOrOI0 BHCKa | BIMIYAlOTh BEPTH-
KaIbHui Aiametp. Jlerky «JI» i TskKy «T» 4acTHHH MapKyOTh KPeHI0L0.

Ll sl L

Pucynox 3.3
Cxema cmamucmuynozo 6anaHcy8auHs Ha 0bepmanbHuxX Onopax

Hacrynaum kpokoM € nosopor aetaii Ha Kyt 90 i B Touni A sakpin-
nenns Tarapa Q (puc.3.3,6). JlocniaHuM muisxom Tarap niabuparoth Ta-
KUM YMHOM, 1100 feTank Oyna jekinbka He3piBHOBaXEHOI, TOOTO o0
BOHA MOBEPHYNACH THKKOK YaCTHHOK BHU3 Ha KyT ¢ = 10...15°,
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Takwuit ctan sieTani MoxHa onucatu piBHAHHAM|23]:
G-r.-cosp=Q-D/2 cosp+ (G+Q)- pd/2,
ne G — cuna THKIHHS JeTai;
rc — BIACTaHb BiJl HIEHTPY TSHKiHHS 10 FeOMETPHYHOT 0Ci o6epTaHH;1
D — niameTp nerani, Ha SKOMY 3aKpinseTses Tarap Q;
M — Koe(ilieHT onopy B MiALIMIHUKAX ONOP;
d — niaMeTp Bana M ONpaBKH.

Horim ninbuparors nonarkosuii Tarap AQ TakuM uMHOM, 00 je-
Tajk CTaNa JeKinbKa nepespiBHOBaxkeHow (puc. 3.3, B), To6TO 1106 BoHA
NOBEPHYJIaCh TAXKKOK YACTHHOIO Bropy Ha Takuii xe kyT. leii cran aerani
MOXXHa OMUCATH PiBHAHHSIM:

(Q+AQ) /2 cosp= G r. cosp+ (G+Q+AQ)ud/2.

3 ypaxysanHsaM Toro, mo G+Q>> AQ, pe3ynbTaTtom piterHs 060x
PIBHSIHb CTaHe BHpa3:

G-r,=(Q+AQ/2)D/2.

JliBa wacTHHA 1bOTO PIBHSHHA SBsSE COGOK MOMEHT, IO CTBOPIO-
€TbCSI HE3PIBHOBAXKEHOIO CHIIOI NPH ¢ = (), a IIpaBa MiCTHTh KOMIEHCA-
WiAHKH TATap, Skuil HeoOXiaHO 3aKPiMUTH Ha aeTai, mo Mmianarae GanaH-

CyBaHHI0, Ha BizncTani 0,5 D Bizx oci oGepranns. MeTonom nponopuii Mox-
Ha YCTaHOBHTH Macy TArapsi y BHNaaKy HeoOXiNHOCTI 3akpinyieHHs Ha iH-
Wik BijicTaHi Bix UeHTpy obepTaHHs.

B okpemux Bunajikax GanaHcyBaHHs 3a LHM CIIOCOOOM MOXHA 3ifi-
CHIOBaTH 0e3 po30upaHHs By3iiB, TOOTO Ha Micili po6odoro po3TalyBaH-
Ha netaii. Jins uboro netajib po3’eAHyeTLCA 3 NPUBOAHOI YaCTHHOK, A ii
i AHITHAKOBI ONOPH NPOCHabIIsI0ThCA.

B Oyab-sikux BHMagkax TArap 3piBHOBa’keHHS [TOBHHEH HaiiiHO 3a-
KleﬂHTl/ICL na gertani. [Ipu HeBenukiit Maci T;n"apm (maca < 100 r) na ner-
Kiif 4acTHHI JeTasli 3aCBEPAIOIOTBCA OTBOPH | 3A/IMBAIOTBCA CBUHLEM.
Hpyu maci Tarapis Ginbuie 100 r peKOMEHIYETbCS iX BUrOTOBATH y BH-
TIsAl Haknanok. JomyckaeTbest BHKOPUCTO-BYBATH NIPH HEOOXiTHOCTI ae-
KiIbKa OKpEMMX TATapiB ajie [P YMOBi, 10 BEKTOP PiBHOAIIOUOI CHIIH 3a-
JIMUIAETBCS 6€3 3MiHH.

banancysanns na obeprasbHux onopax MoxiuBe i s meraneii 3
PI3HUMHM [iaMeTpaMH KiHLIB BaNa, IO TAKOK € nepesaroo nepen 6anaH-
CYBaHHAM Ha NMPHU3Max, Ha SKHX HE MOXKHA LI POOHTH.
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3. IAHAMIYHE BAJTAHCYBAHHS

IcHyrOTb JeKibka crnocobiB AHHamiuHoro OanaHcyBaHHs. Ilpu Bu-
opi cnocoby GanaHcyBaHHs HEOOXiZHO MaTH Ha yBasi HACTYIHE:

JluHaMiuHe GanaHCyBaHHS, TOJOBHHM YHHOM, 3AIHCHIOETBCS [BOMA
MeTOaaMHU: NP TOHIKeHOMY unci o6eptis (150-200 x8™"), wo BianoBi-
a€ HeoOXinHiH KPUTHUHIH IBHAKOCTI 0GepTaHHs i NpH PoGOYOMY 4HMCTi
00epTiB.

JuHamiuHe OGananCyBaHHs 0OPH ITIOHIKEHOMY 4HCHi 00epTiB €
JIOCTAaTHbO TOYHMM, MPOTE MAa€ TON HEJOMIK, L0 OPH [IbOMY 3HULLYETHCH
TiNIBKM KOPCTKO 3akpiruieHnit Hebanmanc, To6TO HebajnaHc, NONOKEHHS
AKOTO HE 3aJIeUTh Bijl BEIMUMHH HIBUAKOCTI 0OepTaHHA. bajaHCyBaHHIM
nipu poB6oYOMY YHCIi OOEPTIB 3HULLYETECS, K KOPCTKO 3aKpIIUICHUH He-
GanaHc, TaK i TOH, 10 BUHHMKAE Bijl 3MILLCHHS OKPEMHX EIEMEHTIB JieTati
T1iJ BIVIMBOM BiILEHTPOBKX CHII (1ie Ma€ Miclie, HanpuKaj, npy OanaHcy-
BaHHi Typ6OreHepaTopis, KOIH Nepexij BiJi MOHHKEHUX 00epTiB J10 podo-
YHX MOXKE NIPU3BECTH A0 3MillleHHS 0OMOTOK).

BanancysanHs Tin o0epTaHHs (POTOpiB, MaXOBHKIB, JIONATEBHX KO-
mic i T. M.) 30iHCHIOETbCS, SK NPABHIIO, HAa CHELiaNbHUX GanaHCyBalbHHX
BepcTaTax. CxeMa OJHOO 3 HMX MokasaHa Ha puc.3.4. Jlerans 1, wo nia-
nsirae 6anaHCyBaHHIO, YCTAHOBJIOETBCA HA CBOIX MiAIIMIHMKAX B KOPCT-
Ki#i pami 3, siKa 3a 1OMOMOrol0 LIapHipa 6 3’€HaHa 3 HEPYXOMOIO OCHO-
BOIO 5. Bick mapHipa 6 posTaiioBata rOpH30HTaJBHO i OBMUHHA OyTH fep-
NEHAMKYNSApHOW oci AeTani. Pama 3 miaTpuUMyETbCS TIPYXKHHOIO 4, TOMY
J€Tab Pa3oM 3 PaMOI0 YTBOPIOIOTH NPYXHY CHUCTEMY, AKa MOXKE KOIHBA-
THCH BIAHOCHO OCi lIapHipa 6. BeluunHy aMIUHTYIH KOIHMBaHb BHUMIPIO-
0Th TIpHIaZioM 2 ( iHAMKATOp, AATYHK MepeMillleH s, BibpomeTp 1 T.11.).

Haii6inpll momMpeHuM CnocoboM JMHAMiuHOro OanaHCyBaHHs €
croci6 06x0dy npobrum mseapem 1o KOy, TOOTO TArap KpinuTecs 10 ae-
Tajli MOCMIJOBHO B JEKIIbKOX TOUKax (LI€CTH YM BOCHMH) HA OJHiH 1 TiH
BificTaHi Bix oci obepTaHHs.

BasancyBaHHS CIIOYATKY 3HIHCHIOETBCS 115 Ti€l CTOPOHH, A€Tall, /1
BUsBJICHA Halbinbma ammitTyaa BiOpauii (Hanpukian, cropoHa C, puc.
3.4,a). JIns upOro MAeTalb YCTAHOBIIOETHCA TAKHM YHHOM, W00 wUs
CTOpOHA PO3TALIOBYBANACh HAJl IPYKHOK ONMOPOIO.

[Ipy GanancyBanHi Ha kpaiiHixX (PaxyrOuM Mo JiaMeTpy JeTani) To4-
Kax Jetai, po3TalloBaHUX NOGIM3Y MiAMKIHAKA, CTOPOHH, WO MiAra-
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I0Th GanaHCyBaHHIO, 3HAXOIATH LLISXOM NPOG TaKe MONOXKEHHS i BETHIU-
HY TATaps 3pIBHOBAXKEHHS, IPH SKUX KOTHBAHHS PYyXOMOT PaMH 3HHKHYTb.
Herane nominsieTecst Ha 6-8 NINAHOK i MOCHIZOBHO BH3HAYAIOTHCS
aMIuliTyIn Ha pami 3 no6in3y mimwMnHMKa Big npoGHOrO TATaps, AKHit
NepeMilllyl0Th 110 OJHOMY i TOMY X pajiiycy B O3HAYEHHX TOYKAX.
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Pucynok 3.4
Cxema banancysanvhoeo eepcmamy (a), HOHAYKYU MOYOK banancy-
eanns (6) ma diazpama koaueans (8)

Macy npo6GHoro taraps MoxHa BH3HAYMTH 32 dbopmyitoro [23 1
mz=k, - G/r w?
ne kc— 0,02...0,3 — xoediuieHT 06MexeHHs BIZALCHTPOBOI CHJIM Bif
npoOHoro Taraps;
G — cuna TSOKIHHA JeTai, Lo Miisrae OanaHcyBaHHIO;
r — pajiyc, Ha SKOMy 3aKpiTIeHO MPOGHHUii TArap;
@ — KyTOBa WIBUAKICTh 0OepTaHHs AeTal.
Bianik amnnityn sailicHioeTses npu neBHOMY, NPHIHATOMY 3a OC-
HOBHE YHCII 00epTiB. 3a JaHMMU NPO BENHUMHM AMIUHTY] KOJIUBAHE,
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oTpuMaHuMK NIpH obepTanHi aetani (6e3 npodHoOro i 3 IpoGHKUM TArapem),
6ynyloTh kpuBy OanaHcyBaHHs (puc.3.4,B), 3a SKOIO BH3HA4arOTh I10/10-
’KEHHS 1 BeJIMYMHY 3PiBHOBAXYIOUOTO TAraps.

Ha oci aBcLyc HAHOCATBCS TIONOKEHHS BiIMITOK (HOMepa H03Ha4Y0K)
Ha JieTai, 2 Ha OCi OP/IMHAT — BENIMYMHH aMILIITy KonuBaHb. T10 KpuBii
BUHO, IO MiHIMaNbHa aMIUIiTY/ia BiANOBiAa€e To4ili 7 , sika BKa3ye npa-
BUJIbHE TIOJIOKEHHS 3PIBHOBAXKYHOUOTO TATaps IS YCYHEHHs HebanaHcy
croponn C fieTati. 3 HaXOMKEHHsAM TNONOKEHHs 3PIBHOBAXYBAHOI'O TAraps
i BUXOAAuM 3 HeoOXiAHOCTI 3HHKEHHS aMILTITY/IH KOJIMBaHb 10 HYIs, Be-
JIHYMHY 3piBHOBAXYI0U0ro Taraps Gc BU3HAYAOTH 32 HOpMYIIoL0 [23}:

G(' = mn : E ’
ab
e ac, ab — BimoBi/IHi 3Ha4eHHS BiAPI3KiB Ha rpadiky.

Tlpy HeBeNMKMX MO3OBXKHIX po3Mipax i CUMETPHYHOCTI JeTajei
(HanpuKag, AeTanm WAAiHApHIHOT GopMHK) GanaHCyBaHHA HA ILOMY MOKE
i 3aKiHYMTHCH. A Y NIPOTHIEKHUX BUNAAKAX BHHUKAE HEOOXILHICTh Y Oa-
NaHCYBAHHI NPOTUIEKHOI CTOPOHH. NS LbOTO FOIBKY CTOPOHH C cromno-
pATh, 4 FONiBKY CTOPOHH B BHBLTBLHSIOTH | BH3HAYAKOTh BENHYUHY i po3-
TallyBaHHs 3piBHOBAaXyBaHOro Tsaraps GB cTOpoHH aerani B. Tlicns 3a-
KpifUIeHHs Y BIATOBIAHIHA Touwi Ha gerani rsiraps GB (puc.3.5) nebananc
3i croponu B Gyzae ycyHyTo i feTans npu 3aKpiruieHiit cropoHi B Oyne ne-
peGysaTu B piBHOBa3i. [IpoTe, s TibKu cropoa B Oy/ie BUBiIbHEHA, PiB-
HOBara nopyLUTECs i Ha cTopoHi C 3HOBY 3’BUTHCS HeOaIaHC.

Jlna toro, o0 GanaHCyBaHHs HE NOPYUIYBaIOCh, JIFOTb HACTYIIHUM
ynrom. Tarap Ge 3anuinaeThes Ha Micli 3akpinnenus. Tsrap Ge 3aMIHIO-
10Th ABOMa TaArapamu: oauH GBI nepebyBae B TOMY X TNIOJIOXEHH], a iH-
uuit GB2 — Ha CTOpOHi AeTali B AiaMEeTPabHO TIPOTHIIEKHIA TOYLi MO
BinHomenHo 1o Taraps GC (puc.3.5). Benuuuuu nux TsArapis BM3HaYa-
10Th 3a hopMylnaMu

m-n
GBl ZGB'——_a
m-n—a-b
r a-m
Gp, =Gp -~

c m-n—a-b
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Pucynok 3.5

Cxema 0o 3naxodicenns nepexionozo mszaps

Inwmm nowmpennm cnocoGom anHamiuHoro GanaHcyBaHHs € coci6
MAKCUMalbHKX Mo3Hauok. TIpu ubomy Mertoai umninapuuny wactuny ae-
Tani (Hampukiaan, MaTouuHy) (apbyioTh Kpeiinoko (a we kpame 6inoro
¢apboro). Bubpana nns ¢apOyBanus [insHka Bana Mae 6yt TOUYHO
00pobiieHa, a (hapOyBaHHs 3MiHCHIOETHCS TIO BCLOMY KOJ1y Bajla Ha JIOBXHU-
Hi 20-50 mm.

Hetanb ycTaHOBIOIOTH, AK i npu nepuioMy crocobi, Ha Gasiaucy-
BAJIbHUH BEPCTAT TAKHM 4MHOM, 106 Ha IpyxkHiit onopi nepeGysana Ta
TUIOLIMHA JeTai, o Miaasrae 3piBHoBaxenH:o. [Ticas uporo perani po3-
FHHHM TIPUCTPOEM HAZAIOTH POGOYY IIBHAKICTS. IIpu BiTEHOMY 3HHXEHHI
WBHAKOCTI B Pai{OHi iHTEHCHBHOIO KONMBAHHA BHUMipIOIOTH amIutiTy Ry
KOJMBAHb NMPYXHOI OMOPH BEPCTATY i OJHOYACHO POOMATh NO3HAYKY Ha
3achapOoBauiil noBepxHi Aeram 3a [ONOMOrow 3aroCcTPeHoro npeaMery
(po3mithuka, peficMyca i iHwe). burta nerani npu usomy Oyne Biamiua-
THCh Ha TIOBEPXHi A€TANNi y BUIIISII AYTH, 110 BKa3yBaTHMe HarpsMoK Bi0-
pauii Ta nporun Bana aerani. PekoMenayerscs nanocuty no 10-15 PHCOK
Ha JIesKiil BIJCTaHI OIHA BiA iHIION, OCKINBKM JTOBXHMHA OKPEMHX PHCOK

44




Moxe OyTH BUNaakoBoto. Ilpyu HaHECEHHI PHCOK HANEXHUTh obepexHo mij-
BOJMTH Di3abHUH IHCTPYMEHT PYKOIO JI0 JeTaii, a pyKy cniJi cTapaHHo
{30/M0BATH Biz BiGpaLi, 110 NEPENAETHCS YEPE3 KOKEH NIHIHHK iT. L

BinoMo, 1110 3GMTKOBA Bara «TSKKOI» AUISHKM feTani Oyne BiAXUIA-
TH Ti Big oci obepranus. [Ipy LpoMy HaHOUIbIIE BIAXUICHHS Oyne BinOy-
BATHChH TO3an il CHAM. IHINMMH CIIOBaMH, AKIIO JUBUTHCH 33 HANPSMOM
obepTanHs, no3Hauka Oyje nepebyBaTH 3aBXKAM M033% 36uTKOBO1 Baru. Lle
ABMIIE MOSCHIOETHCS IHEPUIEID PYXOMHX HacTHH (ajpke BIALCHTpOBA CUTA
He MOKE MHTTEBO MOHECTH 3a cO0OK [eTalb, 1 MOKH BOHA TOPKHETHCA
pO3MiTHHKa, TOOTO Aiiie KO MOBHOrO BiAXWICHHS, TOUKA, IO BiANoBigae
3GUTKOBIH Ba3i, BKE NOBEPHETLCA Ha Aeakuil KyT). Lleil KyT 3a/eKuTh BiXL
yncsa 00epTiB (pu HEBeIHKill LIBMAKOCTI 00epTaHHsA BiH CKllaJaTUME
nullle JEKiNbKa Ipafycis), TOGTO 103HAYKA BIICTaHE Bi 30UTKOBOI Baru
TiNbKK HA AeKiNbka rpaaycis. B Toif xe wac npu 36uibLIeHH] IIBUIKOCTI
oGepTanns KyT BiicTaBaHHs 36iNbUIyeThCs | MOXKE A0CATaTH 180°. Taxum
YHHOM, 1€ SBHILE HANEXXHTh BPAXOBYBAaTH.

JIOBXMHA TIO3HAYKH 1€ XAPAKTEPHCTHKY BIIHOCHOI BENMMHHH 11O-
TpiGHOro Ans 3piBHOBaXKEHHs TArapsi. 4uM kopoTiia no JOBXKHHI KO/ia 110-
3HAuKa, THM GUIbLIA HE3PIBHOBAXEHICTH i, OTKe, BiGpawis. A npu BIACYT-
HOCTi HeOaNaHCy PO3MITHHK HAHECE PHUCKY IO BCHOMY KOJY. Cama nossa-
yKa JTHIIE HAGTMIKEHO BKA3yE MiCIlE TIONOKEHHS TATaps 3pIBHOBAKEHHS, a
il JOBXKHHA HAJAE MIATPYHTS JMILE Ui CY/DKEHHS PO BENTMIUHY TAraps.

Sk i B nepimoMy crocoi, GanancyBaHHs 3AiHCHIOETbCS B JIBi cTaaii:
CTIOYATKY BU3HAUAECTHLCA NPOGHUH TATap, a NOTIM KOMIIEHCAL[IHHHUH.

Croci6 MakcHMaibHUX TIO3HA4OK Ha BifiMiHHY Bia cmocoGy obxony
NPOGHHUM TArapeM [03BO/SE OJIHOYACHO BU3HAYATH 3HAYCHHS i HanpsIMOK
HE3PIBHOBAKEHUX CHJI, IO CYTTEBO CKOPOYYE BUTPATH Hacy Ha GanaHcy-
BaHHs AETaJEH.

B poGorti [23] nocuThk AeTanbHO PO3LIAHYTO i Tperiii crioci6 GanaH-
cyBaHHs obepTanbHuX AeTanedl 6e3 po3dHpaHHs MaUIH. Apxe nonepeati
criocoGu GanaHCyBaHHs Peali3yloThCs Ha CTEWiaNbHUX OanaHCyBanbHAX
BepCTaTax i BUMAraroTh 3HAYHUX BUTPAT Mpaii Ha po30MpaHHs | HACTYITHEe
ckJIaaHHs Mauud, ToMy ZOUUIBHO CKOPUCTATHCh HABEACHUM B uiit pobo-
i mMarepianoM. OcobnnBo uei cnoci6 € eGeKTHBHHUM NPH OailaHCYBaHH1
BHCOKOIIBHIKICHUX KPYMHOrabapuTHUX NETaNICH.
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4. CYYACHE OBJIAZJTHAHHS &
JJIS1 BATAHCYBAHHS OBEPTAJIBHUX JIETAJIEM

Ipu 6anancyBanni MoxMBe BUKOpPHCTaHHS 06IaAHAHHS SK BIACHO-
ro BUPOOHHMUTBA MiANPHEMCTBA, TAK i MOKYIHOrO. 3 BUIOTOBJIEHHS BJIAC-
HOro 00J1a/lHaHHS HABEJEHO PEKOMEeHAALlii B pobori [16], 3a sskumu He
CKJIaJIHO BUTOTOBHTH MPOCTI, ajie 10CTaTHRO HaiiiHi Bepctaty. [IpoTe npu
HEOOXIIHOCTI BUCOKOTOUHOTO GanaHCyBaHHs MPH MiHIMaTbHO JOCSKHOMY
ocTatoyHoMmy aucbanaunci He Gimbume 20 r'mm/kr (1 r-Mm/kr = 1 MkM =
0,001 Mm) cntin BAKOPHCTOBYBATH TIOKYITHE 0612 IHAHHS.

Cepen pi3sHOMaHITHHX KOHCTPYKLii (BITYM3HSHHX i 3apyOiKHHX),
IO BUTOTOBJIAIOTECSA CrEUiaTi30BAHUMH ITiATIPUEMCTBAMH, IIHPOKHM I10-
TIHTOM KOPHCTYIOTkCA BepcTatu cepiit bC-24, BC-34, BC-44, o Buroro-
BIAIOTBCA  KomnaHielo «Pocbam», a Takox Bepcrath cepiii BM-
010C...BM-10000 i cepiii BT-150 ... BT-3000, 1m0 BHIOTOBISIOTHCS
«IMAMEX 2000» (Pocis).

BEPCTATH CEPIi 5C-24

Monenbnuii  psig  Ganancy-
BasibHMX BepcratiB bC-24 micturh
B co0i OGanaHcysanbHi Mammuu
BC-24-8, BC-24-16. 11a cepist siB-
asie coboro BepcTaTH Ui JMHA-
MIYHOro GanaHcyBaHHs pi3HOMa-
HITHUX TN o0epTaHHs, K MiXKO-
TIOPHHUX, TaK 1 KOHCONBHUX. A mpu
BUKOPHCTaHHI CNeLialibHUX Orpa-
BOK MOXXHa OajlaHCyBaTH i JUCKH.
3oBHiWHIK BUIAA GanaHCyBasb-
Horo Bepcrata bC-24-16 nokazaHo
Ha puc.3.6.

banancyBanbhi  BepcTatH €

Pucynok 3.6 ) YHIBEPCAIbHUMH, LIO Ja€ MOXIIH-
banancysanvnuii sepcmam BiCTb BUKOPHCTOBYBATH iX SIK B Ce-
bC-24-16

piHHOMY, TaK i OAMHOUHOMY BHPOG-
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unrBi. KokHMII 3 LMX BepCTaTiB OCHAIIYEThCS CHUCTEMOIO MPUBOAA
pemenst «Top Drive», 10 103BONsE€ JIETKO YCTAHOBJIIOBATH, 3IHCHIOBATH
GasaHCyBalbHUI MyCK | LIBHAKO 3HIMATH JeTallb, WO Miansrae OanaHcy-
BaHHIO, 3 ONOp BEPCTATA.

JIng  BHCOKOAKICHOTO 0allaHCyBaHHsi BEPCTaTH KOMIUIEKTYIOThCH
3HOCOCTIHKAMM MPUBOJHMUMHU PEMEHSMM, SIKi TACATh Mapa3sHTHi KOJIWBaH-
HSl, WO MOPAJ 3 MACHBHOK | Ha/iiiHOW KOHCTPYKIi€w GanaHCyBanbHOI
CHCTEMH [[a€ MOXJIMBICTb OMEPATOpy BHMKOHYBAaTH siKiCHe OasaHCyBaHHs
AeTajleii B LIMPOKOMY Aiana3oHi Mac i INBUAKOCTEH.

BepcraTd KOMIUIEKTYIOTbCS G70KOM BUMIpiB i ynpasiiHus «I'pac-
2JI». Ocrtatouna o6po6Ka CHrHAmiB i OTPHMAHHA Pe3y/bTaTiB BUMIDIB
qucGanancy 3IilcHIOEThCs a0 3a JIONOMOTrOI0 CTiHKM BMMIPIOBAHHS |
yrpaiinna «DAS-080» 3 KOMII'IOTEPOM B KOpIyCi, 400 BUMIPIOBa/IbHHM
onokom «I'pac-2.1» B KOMIUIEKTI 3 MEPCOHANBHUM KOMIT' FOTEPOM THILY
HOYTOYK.

Jlist MBMAKOrO BU3HAYEHHS MICI KOPUTYBaHHs AucOanaHcy Bepe-
TAT KOMILIEKTYEThCS CHCTEMOIO aBTOMATHYHOrO IIOBOPOTY nAeTali, sKa
MPOMEHEM J1a3epa TOYHO BKa3ye Miclid JoGaBlIeHHS 44 BiJIICHHS KOPU-
ryl4Hx Mac.

TexHiuHi xapakTepucTuku BepctatiB cepii BC-24 npeacraBieHO B
tabauui 3.3. :

Tabauns 3.3
apamerpu Mojeni BepcTaTis N
pametp BC-24-8 BC-24-16
| 2 3

MakcyuMaJjibHa Maca JeTaii, K© 8,0 16,0
MiHimManbHa Maca A€Tali, KT 0,150 0,3
MakcuManbHe HaBaHTAXKCHHS Ha OOHY 5.0 9.0
onopy, Kr
Jliametp aetanei (min-max),Mm 20400 25-500
ﬁ;?MCTp JeTayi mijg peMeHeM (min-max), 20-100 20-130
BlllfTaHb MiX  CcepeluHaMH . OMOPHUX | 40 s 40-500*
KoK aeTanei (min—-max), MM
JliameTp OHOpHUX MIKHOK AeTami (min— 6-16 830
max), MM
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3axinuenns mabauyi 3.3

maxchanbﬂo JOCSKHMH  3a/IMIIKOBHiA

| ucOanaHc, r. MM/KT 0,1 0,11

YactoTa obepTaHHs npu Ganancysanui, XB. | 600—4000 600-4000

Peminnnii, acuuxponnui,

Tun npusoga
3 pEerynroBaHHs 4acTOTH

CucreMa HaTaryBaHHs «Top Drive»
IToryxnicts npusona, KBt 0,18 | 0,25
Tun orop [pusmu, paniyci Bkiaguumi
Tpusanicte 6anancysanns neraneii, xs.* 1-15 1-15
FabGapuru Bepcrata, Mm 640*550*535 | 640*600*535
Maca mexaHidHoi YacTuHM BepcTaTa, KT 65 80

| Hanpyra xusnenns, B 220/380 220/380

[pumitku:* Tlapamerp moxe 6yTH 36inbieHnM a0 2500 MM ** 3 ypaxy-
BaHHSM MPOHEAYPH 3HATTA (YCTAHOBJICHHS JETaleil, a TAKOX 106aBIICH-
H# / BiJaNeHHs MaTepiany).

Bci Bepcratu cepii BC-24 He BUMaraiotb crienianbHMX MifBaiMH i
MOXYTb YCTaHOB/IIOBATHCH HA 3BHYAHHUX LIEXOBMX BEPCTATaX UM CTONAX 3
BHUBIDEHHSAM BAaTEPIACOM i TAKMX, IO MAIOTh Macy He menwe 30-40% iz
Macy Bepcratis BC-24.

BEPCTATH CEPIi EC-34

Monenbuuii psan Bepcratis BC-34 mictuts B co6i mozeni BC-34-50 i
bC-34-100. 11i Bepcrati HanexaTh 10 BepcTaTis 3aPE30HAHCHOrO THIY.
Bucoka TOUHICTE KOMMBANLHOT CHCTEMH BEpPCTATA JO3BOMAE JOCAITH TOY-
HocTi GanancyBaHHs ax 10 1-ro knacy.

B 3anexHocTi Bill Npu3HaueHHs BepcTaTH MOCTABASIOTHCH 3 LIHpO-
KHM CIHEKTPOM ONOPHUX AeTaieii i By3siB, IO JO3BOJSE NPOBOAHTH SKiC-
He JUHamiuHe GanaHCyBaHHs TAKHUX aeTajell sK;

* AKOpi eJEKTPOABUTYHIB;

* pOTOpH LUEeHTpUbYT;

® KapjaHHi Bany;

® KOJIHYACTI Baju;

* poTOpH TypOOKOMIIpECopiB;
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® [HIIUX TiJ1 0OepTaHHs.

3acTocyBaHHs y BepcTaTax camo0ajaHCHHX POJIMKOBHX OMOp J03BO-
Jisie 37ificHIOBaTH OaNaHCyBaHHS Pi3HOMAHITHMX JeTajel Ha MiJHITHH-
KOBHX IIMHKax 0€3 TOYHOro YCTaHOBJIEHHs AETaJied 3a JI0MOMOro rMnpu-
najiB BUMIpy piBHS.

3osuimmniii Buras sepcrata bC-34-100 noka3ano Ha puc. 3.7.

Pucynok 3.7
Banancysanvhuti eepcmam 5C-34-100

3pydHa 3amiHa ONOp i Jierke MepeMillleHHss Ha BEPCTaTi CTOAKIB i
CHCTEMM HATATYBAaHHS MPHBOIAHOTO PEMEHS J03BOJIAIOTH IIBHAKO MEpeHa-
NAITOBYBaTH CHCTEMY BepcTaTa Mijl Pi3Hi 3ajaui, 1O MOEJHaHI 3 BUCOKO-
SKICHUM OaJlaHCYBaHHSM.

KOHCTpyKIlisi By3/la HATATYBAaHHS PEMEHs JIa€ MOXIMBICTh PO3TALLIO-
BYBAaTH CHCTEMY HATATyBaHHsS MiK OMOpaMH, K Ha GibIIOCTI aHanoriy-
HMX BEPCTaTiB JUls GanaHCyBaHHs, i 032 HUMH 371iBa YM CNpaBa, 1o OyBae
HeoOXiZIHUM NpH OanaHCyBaHHI JESKMX TUMIB JeTajel, HanpuKiIai, Kap-
JIAHHUX BaJIB.

Bepcratu BC-34 OcHAIIEHO Cy4acHOK KOMII'HOTEPHOK BHMIpiO-
BAJIbHOIO CHCTEMOIO, 110 03BOJISE 0OXOAMTHCH Ge3 €TalOHHUX POTOpiB
(metaneif) i 3jificHroBaTH aMHaMiuHe OanaHCyBaHHs JeTajli, HaBiTh i3
3HAYHUM [OYATKOBMM JucOanancom, 3a 1-3 mycku.
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Bei Bepcratu cepii BC-34 mocTtauaroThest 3 KiCHOIO OCHOBOIO, IO
AO3BOJIA€ YCTAHOBJIKOBATH iX Ha 3BUYAHHY GETOHHY J0MIBKY.

Js cepeHporo i kpymnHocepiitHoro BUpOGHHUTBA BEPCTATH MOKYTh
NOCTA4YaTHCh PAa30M i3 CBEPTHIBHEM BEPCTATOM, LIO J03BOJISE KOPHUIYBa-
TH AucGananc Oe3 3HATT AeTai 3 Bepcrara GanaHCyBaHHS.

ITepenbaqaroThes i pi3Hi BapiaHTH BUMIPIOBAILHOT CHCTEMH: -

* biok BuMiproBanHs i ynpaBninus «['pac-2.1» 3 nepcoHanbHuMm
KOMIT’ IOTEpOM;

* Crosik BUMIpIOBaHHs i ynpasiinHs «DAS-080» i3 BMOHTOBaHUM
MPOMUCIIOBUM KOMIT IOTEPOM 1 MOHITOPOM.

JL1st IBHAKOrO BH3HAYEHHS MICI KOPUTYBaHHs AucGanaHCy Bepc-
TaT KOMIUIEKTYETBCS CHCTEMOK aBTOMATHYHOTO MOBOPOTY AE€Tali, AKa
IIPOMEHEM Jla3epa TOYHO BKa3ye ONEPATOpy MicCus MOAABaHHA YM Biyua-
JIEHHS KOPUTYIOYHX Mac.

Texniuni xapakrepuctuku Beperatis BC-34-50 i BC-34-100 nagene-
Hi B Tabnuui 3.4.

Tabnauus 3.4
apaverom Mogeni Bepcraris
pavierp BC-34-50 | 5C-34-100
MakcumanbsHa Maca Jerani, Kr 50,0 100,0
MiHiMansHa Maca JeTani, Kr 1,0 4.0
MakcumasbHe HaBAHTaXKEHHS HA OfIHY 30 60
OI10py, Kr
HiameTp aeraneii (min-max), Mm 25-800
HiameTp peraii nix pemeneM (min-max),Mm 20-300
Bincrane Mk cepeanHaMu onopHUX
A  Cepell P 80-950*
HIMHOK JeTas (min-max), Mm
HiameTp onopuux wKMHOK Aetani (min- 12-150
max), MM
MaxkcumanbsHO HOCSKHHIN 3aIMILIKOBUI
0,12 0,14
Jucbananc, r-MM/kr
Hacrora ob6epranus npu Ganancysani, xa™! 400-2500
PeMinHuii, acCHHXpOHHMi1 3
Tun npuBona
PEryJIl0BaHHAM YaCTOTH
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3axinuenns mabauyi 3.4

Ponukosi i3 camo-

Tun onop YCTaHOBNEHHAM, V-
noxiOHi i iHIi
[TotyxHicTb npuBoAa, KBT 0,75 1,1
Tpusanicts GanancyBaHHs aeTaneH, xs.** 1-15%* 1-30**
I'abapuTH BEPCTaTa, MM 1700x1200x%800
Maca MexaHiuHOi 9aCTHHH, V 140 | 170
Hanpyra xxupienns, B 220/380

Mpumitku:*Tlapametp Moxe Oyt 36inbmieHuM o 2500 mwm; ** 3
ypaxyBaHHAM MPOLEAYPH 3HATTS i yCTAHOBJIEHHSA fieTaneH.

BEPCTATH CEPIi BC-44

Bepcraru 3ape3oHancHoro Tumy cepii bC-44 npusHavyaioThes s
BHCOKOSIKICHOrO JHHAMIYHOTO OajaHCyBaHHS PI3HOMaHITHHX JeTasnei

obepTaHHA:

* pOTOpIB eNeKTPOJBHIYHIB;
® BaJiM MallHH i MEXAHI3MIB;

'® KOJIIHYACTHX BaliB JABUI'YHIB BHYTPIIIHBOTO 3rOPSHHS;

GapabGanu LeHTpHYT,
= TypGokoMIpecopH,

®» poboui Koseca BEHTHIISTOPIB, HACOCIB i iHMIi;

" [IIHEKH i YePB SKH.

BepctaTth sBIA10TH CO0010
MOIYJIbHY KOHCTPYKLiIO (pHC
3,7), o poOUTH iX MPOCTUMH i
3pyuHHMH B 00CIYrOBYBaHHI.
BurorosnsitoTecst 3a ABOMa MO-
nensmu BC-44-300, BC-44-500 i
BC-44-1000, BC-44-3000.

Pucysoxk 3.7
banancysanvruii eepcmam
EC-44-500
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Sk 1 ini Bepcrath cepii BC Wi BepcTaTtH TAKOX KOMMIEKTYHOTHCS
CHCTEMOIO KOMII’IOTEPHOIO BH3HAYEHHS MiClb AUCOANAHCY Ta MiClb J0-
OaBJieHHs M BilJaNeHHs KOPHIyo4nX Mac. CTOSKM BUMIpIB i yNpaBIiHH:
«DAS-080» i nporpamHe 3a6e3nedenns «PocOan — Soft V2.7» no3Bosns-
I0Tb Ha/liHO aBTOMATH3yBaTH NpoLec GanaHcyBaHHs, IPH AKOMY J0CATa-
HOTBCS OISt ONYCKiB 3a 2-3 MmyckKa, NPHYOMY OMyck GajaHCyBaHHS po3-
paxoBYETbCS aBTOMATHYHO 3a BBEJCHHMH ONEPATOPaMH €OMETPUYHUMH
napamMeTpamu.

Texniyni xapakTepucTuku Beperaris cepii BC-44 naBeseHi B Tabiu-
m 3.5.

Tadoauusa 3.5
Mogeni Bepcraris cepii BC
[MapameTpu BC-44- | bC-44- | BC-44- | BC-44-
300 500 1000 3000
KMrakcnmanwa maca JeTali, 300 500 1000 3000
MiniManbHa Maca JeTa, Kr 10 10 15 20
MakcumasnbHe HaBaHTaKEHHS 200 300 600 1800

| Ha O/IHy ONOpPY, KT
Jliamerp meraneii (min-max),
| MM
JiameTp netani nix pemenem
{min-max),Mm

1000 1200 1500 1900

800 1000 1250 1600

Bixcrans Mk cepennnamMu
OITOPHHUX IWHHAOK AeTali (min-
max), MM

150- 150- 200~ 300-
1800 1800 2200 3000

JliameTp onopHHX 1IKIA0K

I 20-150 | 20-180 | 25-200 | 25-250
jeraned (min-max), MM

MiHIMaIEHO JNOCSKHUI

3aJIMITKOBUI Auc6anaHc, 0,11% 0,11* 0,12* 0,15%
I MM/Kr*

Yacrora obepranHs netanei 300- 300~
npu GanaHcyBaHHi, xB! 300-2000 1500 1500

beskineunuii peMiHb U4 KOMOIHOBaHHMT
(peMiHHUii + KapHaHHUIA)
Cuctema HaTArYBaHHsA 4 mkiBa

Twun npuBoxa
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3akinuenns mabauyi 3.5

Tun onop TTpu3Mu/ponuKu

[ToryxHicTh npuBoaa, KBT 1,5 1,5 2,2 5

TpusanicTb GanaHcyBaHHs 10-60 10-60 20-60 | 20-120
neranm ** xB.

2x1,2x1,2 | 2x1,2x1,2 | 2,5%1,4% | 3,2x1,6%
I'abapuTty BepcTata, M

1,4 1,4
I:llqaca MeXaH{4HOT YaCTHHH, 300 500 1000 3000
Hanpyra >xuBnesss, B 220/380

IpumiTku:* BennunHa MiHIMaIbHO A0CSHKHOTO 32JIMILIKOBOrO nucbananca
3a/IeXKHUTh BiJl AKOCTi OMOPHUX IMMHOK AeTalli MiJAUIMNHUKIB KOYCHHS IPH
GananCyBaHHI Ha NPU3MATHYHKX OMOPAX i iHUIMX BaKTOpiB.

** 3arajbHa TPUBAIICTh GanaHCYBaHHS CKIAJAETHCA 3 Yacy Ha yCTAHOB-
JIEHHS! / 3HATTS A€Tali, HATATHEHHS TacKa, BBEACHHS HEOOXIIHNX NaHHX B
KOMIT’10TEp, PO3rOH — BHMIPHOBaHHs-raJlbMyBaHHS TNpH KijbKocTi OanaH-
CyBaJIbHHX MYCKiB He Ginbine 10-TH i NPaBHIIBHOTO YCTAHOBJIEHHS / 3HAT-
Ts 6aaHCyBaJIbHUX TArapis.

Koxna moaens BeperatiB cepii BC-44 BHKOHYEThCS B TPhOX KOM-
MIeKTaLisX:
Komnnexmayis 1
1. MexaniuHa yacTHHA BepcTara 3 V — NoiOHUMH onopaMu (pus-
MaMH) i PEMiHHUM [IPHBOJIOM.
2. CTOSIK BHMIpIOBAHHS i yNPABIiHHS 3 MEPCOHATBHAM KOMII OTe-
pom Ty «Notbook».
3. Jlazepuuii BiaMiTHNK 06epTiB.
TTo3MTMBHI SKOCTi KOMIUIEKTALii — HaliHWK4a BapTiCTh B KJIACi.
Henonik — HeMOXUIMBICTh OanaHCyBaHHs J€Tajled Ha ONOPHHX
HiKHKax.
Komnnexmayis 2
1. MexaHiuHa yacTHHA BEPCTATA i3 B3aEMO3aMiHHHMH V- NOoAiOHUMH
oropamu (mpu3MaMu) i CaMOperyaioBaabHHMU PONHKOBHMH ONOpaMH i
PEMiHHHM TIPUBOZIOM.
2. CTOSK BHMIPIOBAHHS i YTaBIiHHS 3 KOMI’IOTEPOM B KOpIyC
IPOMHCIIOBOTO BUKOHAHHS.
3. JlasepHuii BiAMiTHHK 00€pTiB.
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Ilo3uTHBHI siKOCTI KOMIUIEKTaLii — 36a/1aHCOBAHICTh KOMILIEKTALIIT
IUIs BUKOHAHHA IIHPOKOIO KOJa 3ajad B 00jacTi JMHaMiuHOro Oanascy-
BaHHA JeTajlei, NPUIHATHA BapTiCTh.

Henonikn — HemoxnuBe OanaHCyBaHHs IETaNCH, 10 HE MAKOTh TO-
BEPXOHb, NIPHIATHUX [T PUBEJCHHS pEMEHEM,

Komnnexmayisn 3

1. MexaHiuHa YacTHHa BepcTara i3 B3aeMO3aMiHHMMH V — moaio-
HUMH ONOpaMH (NIPU3MaMH) i CAMOPEryJIIOBaIbHHMH POJIMKOBUMH OMOpa-
MH | KOMOIHOBaHMM (pEMiHHUM i KapJJaHHHM ) PUBOJIOM.

2. CTosK BUMIpIOBaHHS 1 YNpaBIiHHA 3 NaHEJbHUM KOMII HOTEPOM
MPOMHCIOBOrO THITY 3 KJIacoM 3axucty jo [P54.

3. JlazepHuii BiMiTHHK O0EPTIB 3 NOKPAIIICHUMH XapaKTe pPUCTHKAMH.

[To3UTHBHI AKOCTI KOMITIEKTALIl — MOXIIHBICTh BHMPILIEHHSA Npak-
TUYHO OyaAb-sKoi 3a4adi B 00JIACTI BUCOKOSIKICHOrO OalaHCYBaHHSA JeTa-
Jei obepranbHoOl 1il.

3aranbHHM NO3UTHBOM BepcratiB «Pocbam» € Te, 1o 3a 1X A0nomMo-
O MOXHA BH3HAYMTH €KCUEHTpUcUTEeT Mac 3 Toudictio 0,05-0,5 Mkm
(0,00005-0,0005 mm).

BEPCTATH CEPIi BM I BT (JIMAMEX 2000)

Lli BepcraTH MOALNAIOTBCSA Ha ABI rpynH: 3ape3onadcHi (BM) i nope-
3onaHcHi (BT). 3ape3oHaHCHI BepcTaTy NpU3HAYAKOTRCS Ui GalaHCyBaH-
Hs 3Bepxjerkux poropiB (BM-010-C na macy poropis 0,005-3 kr i BM-
010 na macy potopis 0,03—8 xr), manoi BaHTaxomniaifiMaasHocTii (BM-
050 na macy poropis 0,5-50 kr i BM-300 Ha macy poropis 3-300 kr), ce-
peanpoi BaHraxonifiiiMansHocTi (BM-1000 Ha Macy poropis 10-10000
kr, BM — 3000 na macy poropis 30-3000 xr, BM-5000 Ha macy poropis
50-5000 kr), Besukoi BaHTaxomigiliMansHocTi (BM — 8000 Ha Macy po-
topis 80-8000 kr, BM-10000 na macy potopis 100-10000 kr, BM-20000
Ha Macy poropiB 1000-20000 kr). ITopsij 3 UWM BHTOTOBJIAIOTLCS TAKOXK
BEPCTaTH J1s OanaHCyBaHHs POTOPIB €HepreTH4YHUX Typboarperaris Be-
JIMKOI NOTYKHOCTI Ha Macy poropis o 90000 kr.

Takum yMHOM, BepcTaTu 3a0e3neuyroTh OanaHCyBaHHs AeTajeil po-
TOPHOT'O TUIlY BiJ{ IEKIJILKOX rpamis 70 90 T.
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Jlo ocobnuBocTel Bepetaris cepii BM MoxHa BiiHECTH HACTYIHE:

* BHAKE i JIeTKe TMepeHanaro/LKeHHs M Pi3Hi THTH poTopis Ge3
JO/IATKOBUX IyCKiB (B TPOrpamMy BHMipIOBaIbHO — YIPAaBJIAIBHOTO MO-
Jynsi IOCTATHBO BBECTH JIHILIE FEOMETPHYHI MapaMeTpH poTopa);

* GanaHCyBaHHA GyIb-KMX THIB POTOpIiB (y BJACHMX IiALIMITHH-
Kax, 3 By3bKHMH OMOPHHMH IIHHKAMH, KAPJAHHUX i KONIHYACTHX BaJIiB),
Ha CreLiafbHUX ONMpPAaBKaX JUCKIB 1 KOJIEC,

" KapHaHHWIl NpPUBOA IJIS POTOPIB 3 BEJIHKHM aepOIMHAMIYHUM
OnopoM i pOTOPIB CKJIaJHOi KOH(irypauiii;

* MOX/IMBICTH JOOCHALIYBaHHS BEpCTaTa CBEPITHIBHUM, (pesep-
HUM 4H 3BapIOBATLHAM MOJYJIEM KOPUTYBaHHS AMCOAIaHCY;

* mocTiiiHi (Ha JOBrHit TepMin) KaniGpyBasnbHi KOEPILIEHTH;

" aBTOMATH30BaHMIi PO3paxyHOK HaHuX OanaHCyBaHb 3 BHKOPHC-
TAaHHSIM CYYacHOTO MiIKPONpPOLIECHOr0 BUMIpPHOBAIBHO — YIPaB/IAIBHOIO
monyns «CATIOUP» 3 nporpamMHuM 3a6€3M€YEHHAM U IOPE3OHAHCHUX
GanaHCyBaJbHHX BEPCTATIB,

" ABTOMATH30BaHHH JOMOBEPT Ha HEOOXITHUH KYT;

* 10/IaTKOBI 3aXMCHi KOXyXH i oropoxi 3a cranaaprom 1S7475.

KoxxHHMii 3 BEpPCTaTiB CKIAAAETHCA i3 OCHOBH, 2-X OMOPHHX CTOSIKIB,
2-X yKIafalbHHKIB, 2-X OCBOBHX YNOpiB, MPUBOAA 0bepTaHHs i 6noka yn-
paBniHHA.

OcofauBa yBara npHiijeHa yKJIaili poTopiB Ha BEPCTAT, OCKUIbKH
1I€ € BiMOBifanbHA ONepailis | BUMara€ akypaTHOCTI i IiJIBUIIEHOI yBarH,
OCKIIBKM TSKKI POTOPH TIpH HeoOepexHiit yknajii MOXyTb MOWKOAUTH
onopy Bepctatis. Tomy npu BaHTaxonigiimMansrocTi 300 Kr 1 BHILE Bepc-
TATH KOMIUIEKTYIOTECS CMICUiabHUMK MiIHOMHHKaMH-yKIaJalbHHKaMH,
axi 3a6e3neuyloTh M’Arke yknajgaHHs. [Ipu 1OMy pPOTOp MiABOMATH Kpa-
HOM i YCTaHOBNIOIOTh Ha YKJIAJAIbHMKH, SKi NMOTIM CHHXPOHHO M’SIKO
OIyCKaloTh POTOp Ha GaaHCyBallbHi OTIOPH.

Haiickiaquilunii By30:1 BepcTata — pOIHKOBHH G110k (O1opH). Bix
CKJIAIAEThCA i3 MIMHKA («BEPTYILKH»), KAYAJIKH i 3MiHHUX LMIIHAPHYHUX
OTOPHUX PONHKIB, SKi KPiM 0GEpTaHHA HaBKOJIO BIACHOi OCI MalOTh e
MOXIIMBICTb 0GEPTaTHCh HABKONO BEPTHKAIBHOI i FOPU3OHTANBHOT OCI, 10
NepeHAMKYApHi ocsaM obepranHs ponukis. Lle 3aGesnmedye nocTinHui
KOHTaKT MK MOBEPXHAMH POJIMKIB i INMAKaMM pPOTOpa, 1O HO3BOJSE
NPaKTHYHO YCYHYTH HaKouyBaHHs LIMIHOK pOTOpa. A MOXIHMBICTH 06ep-
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TaHHs HAaBKOJIO BEPTHKAJILHOI OCI A03BOJIsS€ 3amoliraTd 3aKyCIOBAHHIO i
MPY’KKOBOIO KOHTaKTy LIMHOK pOTOpa B MpoLieci OanaHCyBaHHs.

IlpuBox Bepcraris 3abesneuye mepenaHHs 00EpTAIBHOTO PyXy Bij
CJICKTPOJIBUIYHa 10 0anaHCyBaJbHOTO POTOpa 3a JAOIOMOIOK0 ILIOCKOrO
PEMEHIO 4Yepe3 CHUCTEMY KpyTeHiB (LIKIBiB), rajlbMyBaHHsS poTOpa Micis
3aKiHYE€HHs OCTATOYHOTO BUMipIOBaHHS AUCOANAHCY.

Burorosnsrorecs mMoaudikaii BepcTaTiB 3 KapIaHHMM BajoOM 4M
KOMOIHaLli€l0 KapaaH + peMiHb.

Oco0uBICTIO BEPCTATIB € XUTHA OMOpPa, LIO MPALIOE 33 NPHHIHIOM
MasTHHKA. BiacHa yactora KOJMBaHHS MasTHHKA HE 3ajI€XKMTh BiJl HOro
macu. [IpuaaTHo 10 BepeTaTy Lie 03HaYae, 10 KOJIUBAHHS 0alaHCyBabHO-
ro poropa (pakKTHU4YHO BiIOKPEMJICHI BiJl Mapa3sUTHUX 30BHILIHIX KOJHBaHb.
Lle > n03BoMsA€E M030aBUTHCH Bi/l YCTAHOBICHHSI MACUBHUX ()YH/IAMEHTIB.

Xou4a y BCiX BepcTaTax NPUHHATA OJHAKOBA MPUHIMIIOBA CXEMa, BO-
HU MaloTh 1 NE€BHI KOHCTPYKTHBHI ocobauBocti. Hanpukian, y Bepcratax
Ha macy poropa 300 Kr i MeHIIe CTOSKH PyXalOThCs MO LUJIIHAPHYHUM
HanpsMHuM (puc.3.8), a y BepcratiB Ha Macy poropa 1000 kr i BuIe cTo-
SIKH PyXaroThCs MO NPU3MAaTHYHUM HanpsamMHuM (puc.3.9, 3.10). I sk Bix-
Mi4ajoch BHIIE, BEPCTaTH Ha Macy poropa 300 Kr i BHIE OCHAILEHI mij-
AOMHHUKAaMH — yKJIaJlaJIbHUKaMU, siKi 100pe BHAHO Ha puc. 3.9 (Ha Kox-
HOMY CTOSIKY 2 IUTYKH).

Pucysok 3.8
banancysanvruii eepcmam BM-300
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Jlopesonancui Bepcratd cepii BT BHrOTOBIAIOTBCA 3 XKOPCTKHMH
OIIOpaMM JIA POTOPiB Macoto 710 3T. BOHK MOAINSAIOTECA HA BEPCTATH Ma-
noi BaHTaxo-miaiiiMansHocti BT-150, BT-300, BT-500 i cepeanboi BaH-
taxoniniiimansrocti BT-1000, BT-2000, BT-3000 (undpa o3Hauae BaH-
TaomiaiiiManbHicTs B Kr). TexHiuHi XapakTepucTnku Bepctartis cepii BT
nojaxo B Tabnuui 3.6.

Jlani, 10 HaBezeHi B Tabami, BiJIHOCSITHCS JIO0 CTaHIAPTHOTO BHUKO-
HaHHs BepcTaTiB. B TO jKe 4ac MmiAmpHEMCTBO 32 CreiabHUM 3aMOBJICH-
HAM MOXe€

Pucynokx 3.9
Banancyeanvhuii 6epcmam BM-1000

oo

Pucynok 3.10
Banancysanvhuii gepcmam BM-8000
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TMOCTaBJIATH BEPCTATH 3 KOMOIHOBAHMM TPHBOAOM (peMiHHHMI + KapiaH-
HUI1), IOIOBXKEHOK OCHOBOIO, 301IbIICHOIO TIOTYXKHICTIO €JIEKTPONPUBO/A,
OCHAILICHHSIM BEPCTaTiB CBEPUIMIBHUM, (pe3epHUM 4YM 3BAPIOBAIbLHHM
MOJlyJIIMH KOPHMI'yBaHHA AHCOaIaHCy, 3aXHCHHMH OrOPOKaMH.

Tabauusn 3.6
Texniyni xapaxmepucmuxu eepcmamie cepii BT

Mogent Bepcraris cepii BT

IMapamertpu BT- BT- BT- BT- BT- BT-
150 300 500 1000 | 2000 | 3000
1 2 3 4 5 6 7

MakcumanbHa Maca
poTopa, Kr
Maxcumansitnil 2= | 050 | 1130 | 1550 | 1600 | 1600 | 1600
ameTp poropa, MM

Biacrane mixx omo- | 150- | 200- | 200- | 200- | 200- | 300-
pPaMu, MM 2200 | 2400 | 3200 | 3100 | 3100 | 3100
HiameTp onopHuX 10— 10~ 10— 15— 15— 15-
UIMAOK poTOpa, MM 180 180 180 290 290 290
UyTnusicts, r'Mm /
KT

KoediuieHT 3meH-
IIEHHs! AucOanaHcy
Tun enextponpu-
BO/Ia

IMotyxHicTh enek-
TpOnpuBoja, KBT

| Biamitnuk obepris Jlasepuuii
JlaTunK noaoxeHHs
poropa

HoBept potopa Ha
HeoOXiAHUH KyT
[punanose ocHamenns Monyins «CAIIOUPy Ha 6a3i mpoMHCIOBOro
KOMIT'HOTEpA i3 CEHCOPHUM JiCILIEEM

150 300 500 1000 | 2000 | 3000

a0 0,1

10 95%

3MIHHOTO CTPYMY 3 PETYITHOBAHOIO YACTOTOXO

1,1 2,2 4 15 11 15

B xomnnekri

ABTOMaTHYHHIA, pyUHHIH

3oBHimHIA BUrysia Bepcrata BT-1000, sk HaHOLIbII THIOBOro Ajs
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IMopsia 3 ropusoHTaIbHUMK BepcTaTamu cepiii BM i BT KOMIaHis
«IMAMEX» BHrOTOBIIS€ i BepTHKaiIbHI BepcTaTh cepii B, TexHiuHi Xapa-
KTEPUCTHMKHM SKUX MofaHo B Ta6s1.3.7. BoHu MpHU3HAYAKOTHCSA ISl BACOKO-
TOYHOTO 3PIBHOBAXKEHHS JeTaNell y BUIIISAAI AUCKIB, KOMIC, sKi HE MalOTh
BJIACHHX LIMMOK, @ TAKOX Pi3albHOTO iHCTPYMEHTY METaioo0poOHHX Bep-
cratiB. MOXYTh KOMIUIEKTYBaTHCh CBEPUTMIBHUMH i ()pe3epHUMH NPHUCT-
POSIMH 115l KOPHI'YBaHHs McOaNaHCy 3 KOHTPOJIEM BETMYHHHU 3HATTS MacH
Ha MOHITOPI.

P R LE

Pucynox 3.11
Banancysanvhuti éepcmam BT1000

Taoanus 3.7
Texniuni xapakmepucmuku 6anancysanbHux éepcmamie cepii B

Mopeni BepcratiB cepii B
Tispaserpn B-8 B-60 B-1500
MakcumainbHa Maca eTasi, Kr 8 60 1500
Makcnmanbnun JiameTp JeTa- 250 1000 1300
i, MM
MaxcuMaana TOBIMHA JIETa- 270 400 450
11, MM
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3axinuenns mabauyi 3.7
Mogaeni Bepcraris cepii B

Mapametpu B-8 B-60 B-1500
MakcumanpHa dactora 06ep-
TaHH] IUNHMHAENIA Tpu OasiaH- 2500 2000 1000
CyBaHHi, XB~'
Mixkponpouecopauii BUMipHOBaIbHO —
Ipunanose ocHaieHHs ynpapjsitouni Monyns «CAITIOUP» Ha
6a3i MPOMMCJIOBOTO KOMII I0TEpa
IoryxnicTb npuBoaa, KBt 0,5 ] 2,2 l 7,5
Tun npusoaa 3MIHHOIO CTPyMY, YacTO PEry/ibOBaHMii
E;IIIIBKICTI: IUIOUIMH KOPUTYBaH- 1-2 ) -2
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Pozpin 4
BuMiploBaHHA TeXHIYHNX NapameTpis
mexaHiuHoro obnagHaHHsa

B yMoBaX BUpOGHULTBA 1HOMI IOBOJAMTBCS, KPiM 3BMYaHHNX BUMIipiB
32 JOTIOMOTOI0 THIIOBHX {HCTPYMEHTIB (LITAHTCHUMPKYNiB, 3yOOMIpiB, Mi-
KPOMETPIB i T.11.), POBOANTH BHMIPIOBAaHHA i3 BUKOPUCTAHHSAM cneuiasnb-
HUX TPHITAJIiB HACTYTIHHX TIAPaMeTpPiB METATYPriHHOro 06/1aAHAHHS!

® 3yCHJIb | KPYTHUX MOMEHTIB;

* HanpyXeHb y AETAIAX | METAJIOKOHCTPYKLLSX;

* fepeMilieHb, LBUAKOCTEH 1 IPUCKOPEHb;

* AMILIITY/M i 4aCTOTH KONMBaHb (BiOpaLlii) NpyXHHX JTAHOK;

* pi3HOMAHITHUX AedeKTiB y AeTansX i METAIOKOHCTPYKILIAX Ta iHILE.

Jins BUMipIoBaHHS GYHb-KOTO i3 BKa3aHHX MNapaMeTpiB noTpidHi
Bi/INOBiHA TEXHiKa i, ICHA i, YMiHHS HEKO KOPHCTYBaTHCh. Amiapatypa i
METO/IH 100 BUMIPIOBAHHS OKPEMMX NapaMeTpiB PO3TMIsHYTI y po3aini 5.
ToMy y LbOMy PO311ili 0GMEXHMOCh JIMIIIE ONMCOM BHMIPIOBaHb Hafpy-
eHb, 3yCHIIb | KDyTHMX MOMEHTIB, IEPEMILIIEHb i IIBUAKOCTEH.

1. BAMIPIOBAHHA 3YCWJIb
[ HATIPY)KEHb METOJIOM TEH3OMETPII

TIpy BUMipIOBaHHSX HaNpyXeHb, K MPaBUIIO, 3aCTOCOBYETHCS TEH-
30METpift i3 BAKOPHCTAHHAM Pi3HUX THNIB TeH30pe3uctopis [12].

Haii6inbloro nomMpeHns Habyinu ApoToBi i GoabroBi TeH30pe3nc-
TOpH. AJle B OCTaHHiH 4ac noyany ILHPOKO 3aCTOCOBYBATHUCH i iHIi THIH
PE3UCTOPIB: HAIliBMPOBiHUKOBI, TEH30PE3UCTOTH HA ocHoBi SMS-1uapy,
siKi y NOpiBHAHHI 3 IPOTOBUMH i QONBIOBUMH 3HAUHO Yy TJIMBILL, OCKLJIb-
ki iX enekTpHuHumii onip nocsrae 50000 Om (3amicts 200 Om, sK-TO y
JPOTOBHX i (PONBTOBHX), @ KOSDILlIEHT TEH309YTIIHBOCTI — 180, B TOI HYac
SK U1 APOTOBMX i (DONBrOBMX BiH He mepeBHuiye 2,2. A ue crpouiye
KOHCTPYKLiO MiICHIIOBAYIB SICKTPHUHUX CHTHANIB | MiABHILYE TOYHICTh
BHMIpIiB.

TIpuHLMN Aii TeH30pPe3UCTOPIB T0OYAOBAHHH HA 3MIHEHH] BEIMYHHH
iX eleKTPHUHOro onopy mpH ix Aedopmalii CyMiCHO i3 MPYKHOIO nedop-
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Maui€ro aetani. s mepeTBOpeHHs 3MiHEHHs ONOpy TEH3OPE3HCTOPIB y
CTPYM 3a3BHYal 3aCTOCOBYIOTb CXEMY OJMHAPHOI'0 MOCTa, IKMH KOMIIEH-
Cye TeMHepaTypHHii BILUIMB HA IIOKa3aHHs TEH30PE3UCTOPIB 1 mifBHILyE iX
4y TIUBICTD (pHc 4.1).

HanifiHicTe po60OTH TEH30PE3HCTOPIB y 3HAYHIH Mipi 3a1eXHTh Bij
AKOCTI iX CKpITJIEHHS 3 MOBEPXHEIO AETal YM METaIOKOHCTPYKIil. TexHo-
JI0Tisl CKPINUIEHHs TEH30PE3UCTOPIB AETaIBHO onucana y po6oti [12].

Pucynok 4.1
Cxema menzomocma Yimcona

Tenzope3ucTopH HAKIEIOIOTHCS HA TIPYKHUI €EMEHT i CKIaAAIOTHCS
13 MOCTIB TAKMM YMHOM, 1106 OTPHMATH HAHOLIBILY Pi3HULIO Y BUpasi 1s
BUPaXXEHHA CTPYMY:

I=U

RR R )
M *

Je U — nanpyra xuBJjieHHS,
R,R,,R,,R, — onip nneueit Mocra;
M =r(R+R)(R,+R,)+
+R R, (R, +R,)+R,R, (R +R,),

J€ r — OMIp MpHJIaay.

OueBuaHo, 10 HalibinbIIe 3HAYEHHS CTPYMY BUHHKHE, SKUIO TEH30-
pesuctopu R, i Ry 6yayte cipuiiMat aedopMarito po3TarHenHs, mo 6y-
Ae 30iiblIyBaTH X €MEeKTPUYHHMI omip, a TeH3ope3ucToph Ry i R; — ne-
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$opMarilo CTHCKaHHs, WO 3MEHIIye 1X enekTpuunuil omip . Ilpore TyT
HEOOXiAHO PO3MIAHYTH CcXeMy i3 1i MOXIJIMBOCTI KOMIICHCYBaTH BILIHB
TemrepaTypHoi fiii. SIKIO NpK 3MiHEHHI TeMMepaTypu [eTajli 44 MeTaslo-
KOHCTPYKL(i yci pe3HcTopu MocTa CpHiMalOTh OJHOTO 3HaKy Aedopma-
11i10, TO Taka cxema OyJe KOMIIEHCYBAaTH TeMIepaTypHi Aii. ¥ BHOaAKy,
SAKILO PE3UCTOPH CHPHAMalOTh Pi3HY Aedopmalito, HEOOXIAHO 3aCTOCYBA-
TH MOCTOBY CXEMy i3 KOMIeHCaLiiHUMK pe3ucTopami (puc. 4.2).

Tpuuomy KOMIMeEHCAUilH] PE3UCTOPH HE NOBHHHI CIIPHHMATH aKTHB-
nux aeopmalliit. Tx HaKIE00Th, SK MPAaBUJIO, HA TMNACTHHAX, AKi pO3Ta-
LIOBYIOTH MOPAJ i3 IOBEPXHEIO BUMIpiB. [HKOJIH, AKILIO HE NOTPiGHa BUCO-
Ka TOYHICTb BUMipiB, KOMMEHCAUiiHI pe3MCTOpH HaknaaawThes Oesroce-
PelHbO Ha JeTajlb NEPNEHANKYISPHO HANPABJICHHIO Aii TOMOBHAX HAmpy-
»€eHb YM OCi Ii0401 CHITH.

3rigHo i3 Bupasom (4.1) y MocTosiii cxemi (puc. 4.2, a) poboui pat-
ynkd R; i R2 MaroTh cnpuiiMati opuH BHJ Aedopmanii (pO3TATHEHHS 4N
CTHCKaHHS), OCKiNIbKM B iHIIOMY BHIIaJKy CHUrHajl Ha BUXOHi Mocta Oyne
HYJILOBHM. °

77

PucyHok 4.2
Cxemu menzomocmie 3 poboyumu i KOMneHcayiiHuMu OamyuKamu
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Skmo x poGoui maTumku MaroTe Aeopmalii 3BOPOTHIX 3HAKiB
(y BUnaJKy BMMIpIOBaHb HANpYKeHb 3THHY B Oani MPH HaKJICIOBAHHI
pe3ucTopiB i3 HIKHBO i BEpPXHBOI CTOPiH), TO cXeMa 3’€AHAHHA MOCTA
Oyzie MaTH BUIJISA, IO NOKa3aHui Ha puc 4.2, 6.

SIxuo BUMiprOBaHHS 34IfICHIOETHCA HA JBOX YM JAEKIUTBKOX OJHAKO-
BUX ZIETansXx, U0 CIPHAMAIOTH Pi3Hi 32 BETHYHHON i 3HaKOM AedopManii,
TO BUKOPHCTOBYIOTh MOCHIJOBHE 3’€[HAHHSA POOOYMX i KOMIEHCALIHHUX
AATYHKIB y TIEYaX MOCTA, SIK Lie MOKa3aHo Ha puc. 4.2, B.

Ilpu BHMIpIOBaHHI 3yCHJIb TEH30PE3HCTOPH 3a3CTOCOBYHOTHCH Pa3’oM
I3 PI3HOMAHITHUMH IPYKHMUMH €l€MEHTAMH, IO YTBOPIOKOTH TAK 3BaHi
lIepeTBOpIoBadi. BOHH MOXYTh BUKOPHCTOBYBATHCH /715l BHMiPIOBAHHS 3Y-
CUJIb BiJl A€CATHX YaCTOK JIO JIEKiNBKOX MiIbHOHIB HHIOTOHIB.

Oco0BO BENMKOIO Pi3HOMAHITHICTIO, AK 32 KOHCTPYKTMBHHM BH-
KOHaHHSIM, TaK i 3a [iaa30HOM BHMIpIOBaHb 3yCHJIb, BOJOAIIOT AaTYHUKH
¢ipuu HBM IMT (rabn. 4.1) (pociiicekuii npencrasmuk dipmu
«MECCTEXHHK — HBM»), ki BHrOTOBISIOTbCS HA CTHCHEHHs (cepii
C18, C2, C4, C6A, CIB) i Ha po3TATHEHHS (cepii S2, S9, UIOM, UIM,
U2B, U3, U5,U9B, Z30, Z4A). KoxHuii i3 gaTuuKiB pO3paxoBaHuii Ha Lii-
/M psAx HOMiHaneHUX 3ycuns, kH: 0,05; 0,1; 0,2; 0,5; 1; 2,5; 10; 20; 50
(Be/IMYMHA 3YCHIIb BUMIPIOBAHHS NPH LIbOMY CKJIAJA€ BiXl HyJIs 4O BKasa-
HOi BeJIMUMHH). MaTepian AaT4mKiB — HeipkaBHa cTajib. Jliana3oH poGo-
yux temneparyp — —10...+70° C.

Taoauus 4.1
Xapaxmepucmuku oamuuxie 3ycuns gipmu HBM IMT
Hominanshe JlomyckHe nepesan-
Tun HaBaHTa)KeH- Bun naBaHTaxkeHHs Y po
us, kKH TaXkKeHHs, %6
1 2 3 4
CI18 10...4500 CTHCKAHHS 150
C2 0,5...200 CTHUCHEHHS 130
C4 20...500 CTUCHEHHS 150
C6A 200...5000 CTHCHEHHS 150
C9B 0,05...50 CTUCHEHHS 120
S2 0,02...1,0 PO3TATHEHHS-CTHCHEHHS 150
S9 2...50 PO3TATHEHHSI-CTUCHEHHSA 150
Ul10M 1,25...500 | po3TArHeHHsA-CTUCHEHHS 230
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3axinuenns mabauyi 4.1

1 2 3 4
UIM 0,01...0,05 | po3TArHEHHA-CTUCHCHHS 120
U2B 0,5...200 PO3TATHEHHS-CTUCHEHHS 150

U3 0,5...50 PO3TATCHEHHS-CTUCHEHHS 150/130
U5 100...500 | pO3TArHEHHSA-CTUCHCHHS 150
U9B 0,05...50 | po3TArHEHHSA-CTUCHCHHS 300
7230 0,05...10 | po3TATHEHHA-CTUCHCHHSA 150
ZAA 20...500 PO3TATHEHHA-CTHCHEHHS 150

3oBHiwHINA BurasA Aatudkie C9B i U9B nokasaHo Ha puc. 4.3, a
- TPHUKIAJ 32CTOCYBAHHs JATYUKIB PO3TATHEHHS — Ha puc. 4.4

Pucynox 4.3
3oeniwnin euenso oamuuxie C9B (a) i UIB (6)

Cepeni HaTUMKIB CHIM, WO BUTOTOBIAIOTLCA HA Tepuropii OysuIoro
CPCP, mHpoKOro momupeHns HaOy/lH NAaTYMKH CTHCHEHHs cepiii MXxx,
Mxxx, Mkx, MB Ta inmi (Becousmepurenshas kommanus «Tenso-M»)
(tabun. 4.2).

JlaTukky TIpU3HAYCHI U1 BUKOPUCTAHHs X y BaroBHX NMPHCTPOsRX,
alie MOXKYTh BUKOPHCTOBYBATHCH i NPH BHMIpIOBaHHi 3yCHIIb B iHIUNX BH-
JIaX MeXaHiuHOTro 00JIafIHaHHA.

Lle ciMelicTBO Mae TpaaMLIAHUN NpYKHHH enemeHT abo i3 XpecTo-
MOAIGHUM PO3TaIyBaHHAM 3THHANBHUX GAIOK, IO BUTOTOB/IAIOTELCS 13 JIe-
rosanux craneit (cepis MK), aGo y Buriisai npodinsosanoi MmemOpauu i3
neroBaHoi i HeipxkaBHoi cTani (cepist M). ¥V Beix cepisix 1aT4MKiB BUKOPHC-
TOBYETHCA MOCTOBA CXeMa Ha 6a3i TeH30pe3UCTOpIB.
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Hosnauenns eusodie (vomupunposiona cxema exaouenns)

Pucynok 4.4
Burpplanssod Cupnpn is U Buwm ipIOBaHHs 3 YCUTD
Hamszy 6 KaHamax me-
Xawniamy nioilomy enex-
BurspmBomiin) cuewan (-1 1, mpody2060i neyi

Haopyra wbaenat wocma - £

oo D AOK UMV Hirpyea xubressin mocma o) b

)
I o (XOBIG ki k60808 3 Cvon 3 KOpIGLON
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Tabauus 4.2
Ocnoeni xapakmepucmuku oamyuxie cepitt MK i M

Tun npatuuka MK2 M65 M70 M100
e 0,20 | 50| OO onso
Kinac TouHoCTI 1;3 1 3 3
Hanpyra xxuBnenns, B 12 12 12 12
Maca gatumuka, Kr 37 3,0 4,0 8,0
JloexkuHa kabenro, M 3 10 10 10

30BHIlIHIH BUIIs AATYUKIB I0KA3aHO Ha PHC. 4.5

PucyHok 4.5
Hamyuku cunu « Tenso-M»

Ii JaTYMKM MOXYTb BUKOPUCTOBYBATHCH NpPH BHMIPIOBAaHHI 3yCHIb
TIPOKATYBAHHS, PABICHHS, Pi3aHHs 1 T.1L.

67



HanpyxeHHst B IeTaNnsx i METAIOKOHCTPYKIISIX BU3HAYAIOTh, K Bij-
Mi4anock BHile, Ge3nocepeiHb0 BUMIPIOBaHHAM AehopMaLiil, 3aNeKHICTh
MDK SKUMH BH3HA4YaloThCs 3aKkoHOM 'yka.

Ilpy naockoMy ABOOCHOMY HAaNpYKEHOMY CTaHi JUIS BH3HAYEHHS
HAMpyXeHHs B NaHii TOYLi BUKOPHCTOBYIOTh JBA JaT4MKA TPH BiIOMHX
HanpsMax rolloBHUX fAedopmalid i Tpu, Koiu Hanpsmu Hesimomi. Tyt
MOXKHa 3aCTOCOBYBAaTH TaK 3BaHi PO3CTKH (PO3ETKH 3 ABOX AATYMKIB, Nps-
MOKYTHa i I€/IbTa-PO3€TKa i3 TPHOX JATUHUKIB).

SIKIO HanpsMK TONMOBHMX HanpyXeHb BiIOMi, TO OAMH poGouMit
AaTHHK HAKJICIOETLCS B HANPSAMI rooBHOT AedopMallii &1, a iHmmi pobounii
NaT4MK — B Hanpsmi rojosHoi neopmaii &, (puc.4.6). [licns Bumipis ix
3HAYEHHS 3HAXOIATH FOJIOBHI HANPY)KEHHS 3a BiIOMUMH dbopmynamu:

o, = (e +vs,),

1-v

E
o, =—(5 +ve),
1-v
Je E — monyne npyxHocTi,
v— koediuient [Tyaccona.

Skuto HanpsMu ronoBHuX nedopmalliii HEBiIOMi, 7S BH3HAYEHHS
HanpyXeHb B JiaHiii To4lli AeTali (MEeTalOKOHCTPYKILiT) BHKOPHCTOBYIOT
CXEMy HaKJICIOBaHHsI, 110 110Ka3aHa Ha puc. 4.6, 6 (IpAMOKYTHa po3eTka).

FonoeHi nedopmauii &) i &2 po3paxoBytoTbCs Ha MiAIPYHTI BUMips-
HHUX fedopMaLLiii €9, € 45, €90 33 hopmynamu:

ao+g \/—\/

1= 545 (545 _590)2’

2=

€o+€90 \/_\/

545 (545 2 )2 ’

a HampsAMHM rooBHUX AedopMauii BHPaXaOTbCs KYyTOM @ 3TiaHO 3 dop-
MYIOH0:
26,5~ (&, + &y )

&y — &g

1g2¢ =
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Pucynok 4.6

Posmauiyeants men300amyukie npu eumiplosanti Ooegopmayii y
BUNAOKAX NIOCKOHANPYICEHO20 CMAHY: A — HANPAM 20106HUX HARPYICEHb
8iOOMItl, 6 — HANPAM 207I06HUX HANPYXHCEHb HEBIOOMUI

TOUHICTh BU3HAYEHHS FOIOBHUX HAMpPYKEHb 3aJ1€KHTh Bijl BEJIU4H-
HU 1 3HAKIB BUMIpsAHUX gedopMmauii € o, € 45, € 9. Hegenuki moxubku
BHHHKAKOTH TOZ, KOJH 11i AedopManii MaiOTh OJHAKOBI 3HAKH i Onn3bKi 32
BEITMYHHOIO.

Jlns peecTpaliii BAMIpiB MOXYTh BUKOPHCTOBYBATHCH OCLIIIOrpadH,
CaMOIMCHI MpUJIaay Ta Pi3Hi TUIM peectpaTopis [11].

2. BUMIPIOBAHHSI KPYTHUX MOMEHTIB

PaHilie OCHOBHHM METOJAOM JJIsi BUMIPIOBaHHs KPYTHHX MOMEHTIB
33CTOCO-BYBAJIACh TEH30METDis, NMPH AKiH TEH30PE3UCTOPH HAKJICIOBAINCh
GesnocepenHbo Ha Bat. [0JOBHMM HENOJIKOM LHOTO METOAY € TE, IO 1
MiBOY KHMBJIEHHS 0 TCH30AATUHKIB 1 3HATTS €JICKTPHYHOr0 CUrHAY HE-
06XiJHO YCTAHOBIIOBATH Ha Bajl CTPyMO3 €MHUKH, WO JIATIEKO HE 3aBXAu
MOKHa OYJ10 3pOOHTH.

B OCTaHHi POKH BUTOTOBJISIOTH ACCATKH Pi3HOMAHITHHX THINB HaT-
yuKiB, 1O He MOTPeOYIOTh BMKOPHCTAaHHS JOAATKOBHX CTPYyMO3’€MHHUX
TNPUCTPOIB i OTPUMANH Ha3By OE3KOHTAKTHHX.

THNOBMM NPEACTABHUKOM 3 OGE3KOHTAKTHUM (QuiaHLeM € JaT4uK
T10FS (puc. 4.7). JlaTumk BiApi3HA€TECS BUCOKUMH [IBUAKICTIO 0OEpTaH-
HS i TOUHICTIO BUMIpiB, MAJIOO iHEPLiHHICTIO PyXOMUX YaCTHH, BIICYTHIC-
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TIO CTPYyMO3’€MHOr0 mpHcTporo. BumipioBane Tino i duianens s BBOAY
KPYTHOTO MOMEHTa BUTOTOBJIEHO 3 OAIHI€T meTani.

Pucynok 4.7
Hamuuxku eumiprosarnozo momenma muny T10 FS

Jartyvk cknazactbea 3 JBOX OCHOBHMX YaCTHH: POTOpa i cTaTopa.
Potop y Burnani ¢naHus 3’€qHyI0Th 3 PyXOMOKO YaCTHHOIO 06°€KTa BHUMi-
proBanHsA (BanoM, My()TOIO i T.I1.), a CTATOP YCTAHOBIIOIOTH Ha HEPYXOMili
OCHOBI. 3arajibHWii BUIJIAMA JaTuMKa NMOKa3aHo Ha puc 4.7 y NBOX BapiaH-
TaxX BHKOHAHHA, a IIPHUKJIAa[ MOHTAXY MOKa3aHO Ha puc. 4.8, TexHiuHi xa-
PaKTEpUCTHUKH HABEACHO y Ta0. 4.4.

e e

FRuynannuni enereny &
HENPUKASD KAPASHNIA AN

Fanrysans i ensitent
HARPWKABR, MYPTA

Pucynok 4.8
Ipuxnao ycmanoenenns damuuxa TIOFS
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Tadauun 4.3

Texniuni xapakmepucmuky 0am4uKis

HominaneHuil KpyTHUH MOMEHT,

—0,1;0,2;0,5; 1,0, 2,0; 3,0, 5,0; 10

HoMinanbHa LIBHIKICT
obepraHHs, 00/XB

— 1500 (s 0,1 xHwm; 0,2 kHm);
12000 (aas 0,5 kHwm; 1 kHwm; 2 xHwm; 3 xHwm);
10000 (s 5 xHm);
8000 (mns 10xHM)

[MigBuuIeHa HOMiHaTbHA
WBHAKICTL 0GepTasns, 0b6/xB

— 24000 (a1 0,1 xkHwm; 0,2 kHm);
22000 (as 0,5 kHwm; 1 kHw)
18000 (mns 2 kHwm; 3 xkHm);
14000 (mais 5 kHm);

12000 (g 10 xHwm)

Knac ToyHocTi — 0,05
3HATTA CUTHANY — Oe3KOHTaKTHU
[lepenaua KPYTHOrO MOMEHTA — ¢raHelp
Buxignuit curnan:

110 HaInpysi

0 4acToTi 105 B

JlonycTHMe riepeBaHTaKEHHS %

160.. .400 (B 3aneXHOCTI BijJi HOMiHaJIY)

Jlonyck no 4yTiaMBOCTi, %!

10 YacTOTi +0,1
no Hanpysi 0,2
Onip nasanTaxenHs, kOM;
BHXiJl 110 4acTOTi >2
BUXIJ [10 Harpy3i >5

Jliana3zoH BUMipIOBaHMX HYaCTOT,

0...1000 (-3 dB)

EnekTpoxxuBieHHs (Bepcis
SF1/SU2), B

18...30

MakcHManbHO JOMYCTHME 3Mi-
IIEHHS MiX POTOPOM 1 CTATOPOM,

+1,5

Maca, xr: poropa

1,9;1,9;2,4;2,4;4,9;4,9; 8,3; 14,6

craropa

1,2:1,2;1,2;1,2; 1,3, 1,3; 1,3; 1,3;

MakcuMaiibHUi JiaMeTp poTopa,
MM

119 (ana 0,1 kHu; 0,2 xHm); 139 (ansa 0,5 kHwm;
1 xHm); 175 (uas 2 kHum; 3 kHm); 209 (ansa
5 kHm); 256 (ans 10 kHwm)

MakcuMansHHii BUCOTHHE po3Mip

cTaTopa, MM

253 (ana 0,1 kHwm; 2 kHM); 273 (ana 0,5; 1 kHm);
309 (nns 2 kHwm; 3 kHm); 343 (s 5 kHm); 391
(nns 10 xHwm)
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Cepen Ge3KOHTAaKTHHX JATHMKIB HA YBAry 3ac/ayroBYIOTh i JATUHKH
cepii TF Magtrol ¢nanuesoro tuny. Besnocepeane xopcTke 3akpinnenns
JaTyuKa Ha Bajy [IOMYyCKa€ BUKOPUCTAHHS My()TH TiNBKH 3 OnHi€q
CTopoHH. lle 103BONIAE MONETUINTH YCTAHOBJICHHS JAAaTYMKA Yy CHCTEMY
BUMIpIOBaHHS.

Tenemerpuuna cuctema naruuka TF 103BoMs€ 3 BUCOKOI TOUHICTIO
NepenaTH CHrHajl, WO TPYHTYETbCS Ha TEH3OMETPHYHIL TEXHOMIOrii.
IligcnnroBay curnaiy, yCTaHOBJIEHHH Ha Baly BUMipIOBaHHS, IHACHIIIOE
CUrHajl, 110 HaAXOAWTb BiJl TEH30MOCTa, MOIEIIOE HOr0 [0 BHCOKOI
4aCTOTH | Tlepefiac inyKTHBHO (depe3 BY mepenapau) Ha neperBopioBav.
Y nepersoproBaui OUM(PPOBAHHIH CHIHAT MOMEHTa TNEPEXOAHTH B
aHajoropuit BUXinHmi curnan +5B. Yactora obepranns Mmoxe 6yt
BUMIpsHa i NepeTBOPeHa JaTYMKOM 4acToth yepes TTL Buxignuii curnan.

3aBasKH  GE3KOHTAKTHOMY BHKOHAHHIO HATHHKA, JOMYCTHMHIA
NPOMIKOK MiX BuMipioBaibHuM ¢nianiem i BU nepenaBauem mo 5 mMm
(ronoBHMM YMHOM 13 MM) 103BOJIS€E MPUHMATHM CHIHA HE3ANENKHO Bif
OCBbOBHX i pajliafibHUX nepeMmiliens. Lle onniero nepeparoto natunxa TF €
BIACYTHICTb iHTepdepeHLii curHaiy i Ha BiIMiHy Bil iHIIHX AaTYHKIB, BiH
He NoTpelye KOJIOBOT aHTEHH Ha BUMIPIOBATBHOMY (aHI.

B kommnnext natyuka BXoasth (puc. 4.9): BumiproanbHuUii drianewb
13 mificuoBayeM curuany; BU nepenasau; nepeTsoproBay; KoakciaibHuii
Kabenb.

HonaTkoBo NOCTavarOTHCs CTAHAAPTHHH JAATYMK YACTOTH OOCPTAHHS
HF.

BY nepenasay . Bumipiosanbnnii naneus

MeperBoprosay

KoakciansHHi

Pucynok 4. Kabem,

Komnnexm damuuka kpymnozo momenma TF
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OcHoBHi nokasHukn mozienel naruukis TF naBenero y Taba. 4.4.

Tabauns 4.4
Texniuni xapakmepucmuxu oamyuxie TF

s 3 «©
2 2 3 g Sw| = El
o = M s o = o
A = a =) S B 5 2
2 o] = N < < =
5 s < 4 & %
= = § § = o
Z = 5 =
o 5 =
= S
1 2 3 4 5 6 7
TF 209 20 200 0,1 14000 2,0 2.917%107
TF 210 50 200 0,1 14000 2,1 2,996%107
TF211 100 200 0,1 14000 2,2 3,172*%1073
TF212 200 200 0.1 14000 2,2 3,138%1073
TF 213 500 200 0,1 8000 3,3 7,803*%1073
TF214 1000 200 0,1 8000 3,3 7.817*%1073
TF 215 2000 200 0,1 8000 5,2 1,868*%1072
TF 216 5000 200 0,1 4000 93 7,47%1072
TF 217 10000 150 0,1 4000 9,3 4,706%1072
TF 218 20000 200 0,2-0,25 3000 4277 |9,635%107!
TF 219 50000 180 0,2-0,25 3000 433 |9,724%107
TF 220 100000 200 | 0,25-0,30 | 3000 36,0 1,07*10°

[Mpuknaa BUKOPHCTAHHS AATHUKA TF 219, 10 BMOHTOBaHHIA MiX
puxiguuM BanoM peaykropa ['T-1300-K i BXigHWM BajoM BalKOBOTO
GpuKeT-TIpecy, nokaszaHo Ha puc. 4.10.
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Pucynok 4.10
Ilpuknao ycmanoenenns oamuuxa momenma TF 219

3. BUMIPIOBAHHSI NEPEMIINEHD,
IIBUIKOCTI I YACTOTH OBEPTAHHS

HaiiGinbw npoctumu i JocTynHUMM y npuaGaHHi € yHiBepcanbHi

JaTYMKH KyTa rmoBopory cepii PO701 (OOO»Pudrek», Binopycis) (puc.
4.11).

PucyHok 4.11
Hamuuru xyma nogopomy P®701
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JIaTHMKN BUKOHYIOTb HA OCHOBI eseMeHTiB X0J11a Y1 MarHiToiHAyK-
UifiHUX TEpeTBOPIOBAYiB i MOXYTh 3aCTOCOBYBATHCh Y TPHOX BUIMAZAKAX,
KOJIM HEeOGXiJHO BH3HAYATH KyTH MOBODPOTY, YMCIO 00EpTiB, WIBUAKICTb
obepraHHs i T.I.

MakcuManbsHO AonycTHMa yactora obepraHHs jatyukie 40 06/c
(2400 06/xB). IToxubka B kyroBux xpunuHax — 30. Buxinnuii curHan ss-
asie coboto sin, cos un RS-232, RS-485. JlaTuMKH RKUBNATHCA BiJ JLKEpea
oaHoronapHoi Hanpyru 12 B. PoGoua Temmnepartypa AaTtyuKiB mae OyTu He
amwkyae ~60° C i ne Bume + 70° C.

Hakiiuupiumii CrieKTp yHiBepcanbHUX JATYHKIB(KYTa IIOBOPOTY, YHCIa
06epris, weuakocti) Bupobise pipma SICK-STEGMANN (a6 4.5).

B jaTqMKax BUKOPUCTAHO MPUHLMII IBOIYHOrO Koay i kouny I'pes
(nuB. po3a. 6, 1.6) i BOHY MAIOTD 3B’A30K 3 KOMII' FOTEPOM.

Ha puc. 4.12, 4.13 nokaszaHo 30BHILUHifl BUTIISA i OCHOBHI po3MipH
NATYMKIB JBOX BUKOHAHB: 3 BajIOM i Ge3 Bana (3i UILEBOI MAaTOYHHOIO-
CTYIHIEID).

Bci oxapakTepu3oBaHi y TaG. 4.5 (B TOMy 4HMCHi i I0Ka3aHi Ha pHC.
4.12 i 4.13) gaTuukM MawTb KoMmnaktHy ¢opMy, Mani raGaputu i Macy
(0,3 xr). MomeHT iHepi1ii pyXOMHUX 4aCTHH JaTYHKIB CKiajae 54 r-em?, 1o
3abe3nedye Majly iHepUiiiHICTb B IpOLECi BUMIPIOBaHb.

Tabauus 4.5
Kopomki xapaxmepucmuku oamuuxie gpipmu SICK
Makc.
Tun A suxony | U,B Knac poboua
obepr 3aXHCTY | IIBHUAKICTD,
00/ xB
! 2 3 4 5 6
10. .32 B
ARS60- 5
F4A08192 8192 | mapanensHui, | 10...32 P66 | 6000/10000
kop I'pes
10...32 B
ARS60- : >
Faa3nTeg | 32768 | mapanensud, | 10..32 | P66 | 6000/10000
Koz I'pes
10. .32 B
ARS60- s 3
FAA08192 8192 | mapanensuuii, | 10...32 IP66 3000
kozx I'pes
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IIpodoescenns mabauyi 4.5

e e

10...32 B
ARS60- '
FAA32768 32768 | mapanensHuit, | 10..32 | IP66 3000
kox I'pes
10..32B
ARS60- '
EDA08192 8192 | nmapanenvhuii, | 10..32 | P66 3000
kox I'pest
10...32 B
ARS60- >
FDA32768 32768 | mapanenshwmii, | 10...32 | P66 3000
kon I'pes
10..:32 B, SSI
inrepdeiic,
ATM60- kox ['pes un
AAAL12X12 8192 ABOTIH, 10...32 | 1P67 3000
obHpaeTbest
KOpHCTYBaueM
10...32 B, SSI
iHTepdeiic,
ATMO90- ko I'pest un
ATAL2X12 8192 BoTaHu, 10...32 | 1P65 2000
BUOUPAETHCH
KOPHUCTYBayem
4,5..55B
DKS40- 39009,
Asjoloa | 1024 | TTL/RS422,6145..55  1P64 6000
KaHaliB
10...30BNPN
DKS40- BiIKp.
RS5101024 1024 KoneKTOp, 3 10..32 | 1P64 6000
KaHaau
10...30BNPN
DKS40- BiIKp.
R5J02048 2048 KOMEKTOP, 3 10..32 | 1P64 6000
KaHaJu
DRS60- 4,5..55B
AdA01024 | 1024 | TTiRS40y |45--5.5| P66 | 6000/10000
DRS60- 45.55B
A4A04098 4098 TTL/RS422 4,5..5,5| IP66 | 6000/10000
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3akinyenns mabauyi 4.5

Aii?)?(())_Z L | 1024 flfst}iiéitsz 45.55| 1P66 3000
A‘iif)f‘g; o | 4096 ﬁfi‘}ﬁéﬁ% 45.55| 1P66 3000
Agi?)?g-z 4| 1024 T“T’%}ﬁ’sigz 45.55| 1P66 3000
DD o | St L e | o
RSO0 | 8192 | kel T |45..55| 1ees | 3000
C?igfgé 4 | 1024 T"}(I),'/'isgfzz 10.32 | P66 | 6000710000
C‘Zigfgé o | 409 T}% /'1‘332‘{322 10.32 | 1P66 | 6000/10000
RS0 | 1020 | ieegh, | 1032 | TPes | 3000
Ciizgg-g o 409 T%‘ﬁ- /'1'{352332 , | 10.32] P66 3000
RS0 | 8192 | sy, | 10432 ] P66 | 3000
ooy | 1024 ey | 10.32 | P66 | 3000
DRSO 1 4096 e 10,32 | 166 | 3000
e o | 8192 | prpmemn | 10-32| w66 | 3000
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Pucynok 4.12

3osniwniii 6uensio i posmipu damuuxa 3 éanom munie ARS60, DRS60

binibia kinbkicTs iMmynbcis 3a oaun obept (Bix 1024 no 32768) po-
OMTh L IaTYHKH NPUJIAZAMK BHCOKOI TOYHOCTI. Tak, HanpuKia, npy Mi-
HiMaJIbHOMY uYMCIli IMITYJIBCIB LiiHA OiHOrO iMmynbey nopiBhioe 0,35°, a
npu MakcumanbHomy — 0,011°,

SKu0 1aTYMKK CHOPSAMTH BiANOBIIHUMH NPUCTOCYBAHHAMHM (Ha-
npuKiaj, wkisaMu un 6apabaHdMKamu), TO BOHH MOXYTh BUKOPHCTOBY-
BATHUCh MPU OOCTEKEHHSIX MOCTYNAILHO-PYXOMHUX 00’ €KTIB.

e OinbmI BUCOKOIO YYTIMBICTIO i TOYHICTIO BOJIOAiIOTH JAaTYMKH,
1110 OTPUMaJIH Ha3By abcomoTHUX eHkozepiB pipmu HUBNER-BERLIN.
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Pucynox 4.13

Sosniwmiii 6uensd i posmipu Oamuuxa 6es eana munie ARS60,
DRS60

BiaMITHOIO PHCOIO aGCONIOTHUX €HKOJEPIB € MOMINBICTE KOHTPOIIO
MOJIO’KEHHS Baja HABiTh MPHU BiAKIIOYEHi Hanpysi xusieHHs. Lls Biac-
THBICTb € OCHOBHOIO MPUYHHOIO iX BUKOPUCTAHHS B CUCTEMAX 3 BUCOKHUMH
BUMOraMH TouHOCTi. EHKOIEpH 1103BOJIH}0TI: BI/IKOHyBaTl/I BI/lMlpH Jo 8192
(13 bit) monoxeHp Bajga B Me- R —

*kax ojHoro obepry i g0 65536
(16 bit) obepris Bana. A onHa i3
OCTaHHIX Mojeseil oxHoobep-
TOBOrO €HKojepa 103Bojse (i-
kcyBatu a0 4194304 (22 bit)
NOJOKEHb Bajia B MEXax OJIHO-
ro obepra. Buij curnainy 3 eH-
Koziepa i HOro mporpamyBaHHs
3pificHioeTbes 3a SSi inTepdei-
coM. MoxKJIMBHIT TAKOXK 3B’ 30K
i3 30BHIIIHIMU PUCTPOSAMH TIO
Profibus, Device Net uu

PucyHok 4.14

CANpen. 30BHIIIHIA B Enkodep AMG75 (HUBNER-
jaTyMKa, 37aTHOro (QikcyBaTu BERLIN)

pi(e] 4-Xx MJIH. TOJIOKEHb Baja,
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nokaszaHo Ha puc. 4.14. Jliamerp nputuuHoro (naHus JaTYMKa CKIanae
75 mm, niametp Bana — 11 mm, maca 1,2 kr.

®ipma HUBNER Burortonisiec Takox i komMGiHoBaHi €HKOZIEPH i eH-
KOAEpTeNeKTPHYHHI UM MeXaHiyHui 0OMex)yBau WIBHAKOCTI 0OepTaHHs
Bajla; €HKOJEp + TaxoreHe-
paTtop; TaxoreHeparop +
CNIEKTPUYHUI Y MeXaHiy-
HUI OOMEXyBay IIBHIKOCTI
oOepTaHHs Baja; eNeKTpHY-
HHUA + MexaHiYHHH oOMexy-
BaY IMIBMAKOCTI oOepTaHHs
BaJia; JIBOTYHUI eHKoJep-1Ba
€HKOZlepa 3 3arajJbHHM Ba-
JIOM i 3BHYAi{HO Pi3HOIO TOY-
HicTio BuMipiB. Enkozmep 3
JIBOMAa BHXIJIHUMH CHMIHajia-
MH Mae€ MozBiiiHE CKaHyBaH-

Phcynox 4_15 =ou ~ HA omTMuHOrO aucka. Pos-
Kombinosanuii enkodep POG9+FSL/PO P06{TCH° CHCTEMH 1 3 TphOMA
G9+ESL BUMIPIOBAJIbHUMH  TIPHCTPO-

AMH.  3OBHILIHIH  BHIIAA
KOMOiIHOBaHOr0 €HKO/Iepa MoKa3aHo Ha puc. 4.15.

Haruuk mae nBa Buxoau. iametp Bana — 11 MM, maca jaTumka —
2,6 K.

TAXOMETPH I TAXOTEHEPATOPH

Taxomerpy npusHaueHi 11 BUMipIOBaHHS 4acTOTH 0OepTaHHS 3 Bi-
J0OpaXKeHHAM pe3y/bTaTiB BUMIPIB Ha iHAMKATOP y LM(POBOMY BUITIAI.
[HuKaTopu MOxyTh Gy CTPIIKOBUMHM UM €NEKTPOHHHMH, @ CaMi Taxo-
METPH BUKOHYIOTb B CTalliOHAPHOMY YH NEPEHOCHOMY BapiaHTi.

Mo 4mcna crauioHapHuX TaxomeTpiB BiHOCHThCA Taxomerp COT-4
(puc. 4.16), npuzHayennii Jis JUCTAHLIHHOTO BUMIPY YacTOTH obepTaHHs
TPALIOIYUX POTOPHHUX MalkH i MexaHizmis (VTB-Group).
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Pucynok 4.16
Cmayionapnuii maxomemp COT — 4

Texniuni xapakmepucmuku

Jliana30H BUMiptoBaHHs, 00/XB. 6...9000
I'panuili OCHOBHOI MOXHOKH BUMIpiB, %0 1+1 oz. mi1. po3p.
Hanpyra xuinenus, B 220+22
BxijtHuit curnan TTJI — cymicHuit
CrnioxuBaHa NoTy)KHIiCTb, BT 3
[a6aputu LILIXI'xB, MM:

= (BJOYHOrO BUKOHAHHS 143x172x72
Cdepa uyTIMBOCTI IaTUHMKA, MM

®  BHXPOCTPYMOBOI'O 1o 1,5 Mm

®  MarHiTHOro 1o 1,5 mm

"  ONTUYHOTO 710 40 MM
Maca, kr:

® BUMipIOBAILHOIO 670Ky 0,6

®  TaxojaTuuKa i3 3/J0BXKYyBaYeEM 0,3

TaxoMeTp Tpalioe B ABOX PEKHMaX — BUMIPIB MOTOYHOTO 3HAUECHHS
i BUMipy MakCMMaJIbHOrO 3HaueHHs 4acToTh obepranHs. B mepuiomy pe-
MM Ha THANKATOPi BifloGPaXKaEThCs MOTOYHE 3HAUYEHHS yMcIa 00epTiB, a
B IPrOMY PEXHMi — MAKCHUMaJIbHE 3HAUCHHSI.

TaxoMeTp Mae repernporpaMoBaHuii MiKpOKOHTPOJIEP, 3aBSKH HOMY
3a6e3MeuyeThCs 3amaM’ STOBYBaHHs pe3yNbTaTiB BUMIpiB, BBEICHHs pe-
KMMy KOHTPOJIIO YacTOTH OOEPTaHHs, BHJAua CHIHAIY HA yMpaBIliHHSA,
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AWCTaHUIHHMA KOHTPONbL 1 CHrHawmi3auis, nepenaya indopmaiii B
KOMIT'10Tep 3a nocnioBHuM iHTepdeiicom (RS-232, RS-458) norousoro,
MaKCHMaJIbHOr0, MiHIMaJIbHOrO 3Ha4eHb YMCJIa 00EpTiB, 3HAYEHb YCTAHO-
BOK, 4ac CHpalboBYBaHHA i T.JI.

Xapaktepuctuku taxomerpiB ATA-6001, ATT-600x npusesneHi B
Tabu1. 4.6, a 30BHilIHIH BUMIAA yHiBepcanbHOro Taxomerpa ATT-600x Ha
puc. 4.17.

Tabnuus 4.6
Xapaxmepucmuxu maxomempie ATA-6001, ATT-600x

Liudposuii taxomerp (poromatdnk) B mianazoni Big 5 mo 99999
TA-6001 | 06/xB.; po3ginenns 0,1 06/x8.; noxubka 0,05%; BuMipn Ha Bincrai
B 50 10 150 mm.

Hudposuit taxomerp (doromatunk) B miamazoni Big 5 no 99999
ATT-6000 | 06/xB.; po3ninenns 0,1 06/xB.; noxutka 0,05%; BUMipu Ha BixcTami
BiZ 50 10 150 mMm.

ATT 6001 Ludposuii Taxomerp (KoHTakTHHWi) B aianaszoni Bix 5 g0 19999
00/xB.; po3ainenns 0,1 06/x8.; moxudxa 0,05%;
Taxomerp-ctpobockon; doro-Taxomerp: 5...99999 06/xB; BUMipH Ha
ATT 6002 | Bigcrani 5...150 mm; crpoGockom: 100...1000000 immynbciB/xB.;
posainenns 0,1 iMmyibcis/xs.

YHiBepcaibHUIi TAXOMETp 3 JIa3epHUM MapKepoM: BUMIpH (B pexcumi
KOHTAKTHOrO TaxOMETpa) HIBUAKOCTI oOepTaHHs BaJiB B Jiana3oHi
ATT-6006 0,5...19999 06/xB. i H.iHiI‘/‘IHO'l' LIBUJKOCTI MEpeMillleHHsI B Jiana3oHi
0,05...1999,9 m/xB., nianazon BuMipiB (B pexumi doro-Taxomerpa)
5...99999 06/xB.; MakcUMaJlbHE, MiHIMaJbHE i OCTAHHE BUMIpsiHE
3HAY€HHs aBTOMATHUYHO 30epiraloThesi B am’sri.

Pucynok 4.17
Yuieepcanonuit maxomemp ATT — 6006
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TaxoreHepaTopy Ha BiJMiHy BiJl TAXOMETPIB, 5K MPALIOIOTH B JIMC-
KPETHOMY DEXHMMi, Ha BHXOJi MaiOTb TOCTIHHHH aHaJIOrOBUI CHIHAJI,
nponopuiiinuii yactoTi obepranns Bana. Bonu npu3HaveHi Ui poboTn B
SKOCTi IATYMKIB B CHCTEMAX aBTOMATMYHOTO PEryIIOBaHHs 4acToTh 00ep-
TAHHS BMBOJIB Pi3HOMaHITHHX €JIEKTPOMEXaHIYHUX CHUCTEM, IO BUKOHY-
10Th (DYHKIIiT 3BOPOTHOIO 3B’AI3KY, a TAKOX B SKOCTI BUMIpIOBayiB LIBH/I-
KOCTi 0OepTanHs. SIBAsAIOTH COOOI0 MANONOTY)KHI MALIHHU MOCTIHHOTO 4H
3MIHHOTO CTPYMY.

IcHyIOTh HANPi3HOMAHITHIILI THITH taxoreHepaTopis. [Ipore ix MOX-
Ha TMOJINMTH HA ABi IPYNH: TAXOreHEPaTOPH 3 HE3AIEKHHUM 30Y/DKEHHAM
BiJl JUKepena JKUBJIEHHS | TaXOreHepaTopu 3i 30y/UKCHHAM Bijl MOCTIHHUX
MarHiTiB.

3a (OpMOI0 BUKOHAHHS TAaXOr€HEPaTOpH MOXKYTh BHKOHYBATHCh 3
dnanuem i Ha nankax, 3 ¢anuem i Ge3 nanok. Maca TaxoreHepaTopiB B
3aJIEKHOCTI B/l iX KOHKPETHOTO MpU3HAYEHHs MoXe OyTH Bijl ACKIIbKOX
rpamiB J10 JEKIJIbKOX necATKiB Kijorpamis. Tak, HalpUKiaj, Maca Taxore-
neparopa TI1212-0,20-0,5-0,1, mpusnaueHoro ajs poboTtH B SIKOCTi Jat-
YpKa MIBUIKOCTI B CHCTEMaX aBTOMATHYHOI'O PETyJIOBAHHS €JIEKTPO/BH-
TyHiB NMPOKATHUX CTaHiB i iHWIMX KPYMHHX MeTaypriiiHuX amnaparis,
cxianae Oinpie 50 Kr, B TOi e 4ac Maca TaxOreHepaTopiB 3arajbHOro
npusHayeHHs cknagae Bia 0,1 10 3,5 kr.

B ta6nuui 4.7 HaBeIEHO XapaKTEPUCTHKHM TaXOIE€HEpaTopiB 3aralb-
Horo npu3Hayenns cepii TMI'-30....

3oBHimHIN BUrIAA TaxoreHepartopis cepii TMI-30... nokasaHo Ha
puc. 4.18.

Pucynok 4.18
Taxozenepamop TMI-30...
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Tadoauun 4.7

Xapaxmepucmuku maxozenepamopis cepii TMI™ -30...

TexHiuui nani On. BuM. TMI™- ™I TMI- | TMI-
30VY3 303 3011Y3 | 30I1T3

I;ZATA;HanLHa OTYX- Br 30 30 20 B

Egyy::“a BUXUUHOLHA B 06/xB| 1151 5%|57,5415%|57,5415%|30:£15%

Ea‘:{”;::é‘:g:" OMPHA oM |7,2342% | 1,76+2% | 2,6442% | 4+2%

?6"6“;:;1“::3 HACTOTE | o6/xe | 4000 | 4000 | 4000 | 4000

36ymxeHHs Bix
Hanpyra 36ymxeHHs B 110 110 NOCTIHHUX MarHi-
TiB

Howminanbhuit ctpym

30y1xKeHHs (B X0J10C- MA | 130+£8% | 130+8%

TOMY CTaHi)

:{;;SIFI:“CTL BUXiZAHOI % 0 4 " .

/:::pl\;e;pm BUX1IHOL % 49 2 ) +9

Ilynbcauis BuxigHol

Hanpyry (opu 4acToTi

obepranHs Big 4000 no % > > > >

150 06/xB)

g/iz(l)cla) (1 BUKOHAHHS T 33 33 32 32

12\41?)% (mn# BUKOHAHHA | 3,34 3,34 324 | 324

246%?") (W1 BHKORARHA | 322 | 322 3,12 | 3,12

2462(‘)%“) (ans gikonanns | 306 | 326 | 306 | 316
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Po3gin 5
JliarHocTnKa BiAMOB i BUABNIEHHA aedekrin

1.3ATAJIBHI BITOMOCTI

TepMiku fiarHo3 i AiarHOCTHKA TIOXOAATh, BiITOBIHO, BiZl FPEIbKUX
cnie diagnosis (po3ii3HaHHS, BUSHAYEHHS) 1 dlagnostlkos (3natHui po3i-
3HABATH, BU3HAYATH). B cyyacHOMy 3HauYeHH| TepMiH TEXHi4Ha JiarHOCTH-
Ka To3Hauae cepy 3HaHb, IO OXOIUNOKTH TEOPilo, METOAM i 3aC00H BH-
3HAYEHHS TEXHIYHOTO CTaHy 6yub -SKOi CHCTeMH (MauIMHH, arperaty, Me-
XaHi3My, METAIOKOHCTPYKLLi, 3’ €IHYBAHHX BY3IiB €JIEMEHTIB i T. 1.). IH-
LIMMH CJIOBAMHU, TEXHiuHa JiarHOCTHKa sABisie coboro cdepy Hayku 1po
PO3ITi3HABAHHS TEXHIYHOrO cTaHy 06’ekTiB. i OCHOBY CKNajaioTh TEOpis
pO3Tii3HaHH i Teopis KoHTponenpuaaTHocTi [12].

T'O/IOBHOIO METO AiarHOCTYBaHHS € MiJBHILEHHS HaiiHOCTI 1 pe-
CYPCY KOHTPOIILOBAHOTO 06’€KTy IUIAXOM BHSBICHHS Ha PaHHIX CTafisiX
nedeKTiB i HeCPaBHOCTEH i MPUYMH 1X BHHUKHEHHS, OCKIJIBKH 1ie 103BO-
NUTh 3an00irTH Y¥ YCYHYTH 1X PO3BHTOK i TUM CaMHUM BHKJIIOYHTH BHINA/~
KM BiMOB i aBapiii o0naqHaHH, AKI TPHBOAATD /10 HETATHBHHUX HACITi/IKiB.

Texuiune MiarHOCTYBaHHs NPHUITYCKAE BU3HAUCHHS TEXHIYHOrO CTa-
Hy 06’ekTy 6€3 ix po3bupaHHs, T00TO, be3 BTpar Hacy i 3aco0iB Ha po3Ou-
paHHs i BUSBNEHHs HecmpaBHocTeid. Lle Bkpal BaXnuBo, OCKIJIbKH TIPH
BiCYTHOCTI JiarHOCTYBaHHs NOMIYK HECTIPABHOCTEH, SK MOKA3ye MPaKTH-
Ka, MOXe 3aiiMaTH B cepelHboMYy 10 50% 3arajbHOro 4acy peMOHTHHX
poGit. Tum 6inbw, mWo I[laFHOCTyBaHHH JI03BOJIS€ 3amo0irTH He3amnaaHo-
BaHWM NPOCTOAM OONafmHAHHS i OCTATOYHIA BTpaTi PEMOHTOIPUAATHOCTI
Bi/IMOBiNATLHAX BY3JIB i AeTasneil. BukopucTanHs KlarHOCTYBaHHS TakKOX
JI03BOJISIE OTPHUMATH HAWOLILII TMOBHY m(popmauuo JUISi MOXJIHBOCTI 3a-
fe3neueHHs ONTUMAIBHOTO PETYITHOBaHHS pexumiB poOOTH 0ONaHAHHS.

OCHOBOIO AiarHOCTYBaHHS MEXaHIYHOro 00Ja/HaHH € Bl6paLllldHl/lI/I
i Tenyosuil MoniTopHHr Ta JAedexrockonis. IIpu niarHocTyBaHHi rigpo-
CHCTEM 3aCTOCOBYIOThCS crieuudiuni MeTonu i 3acobu.
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2. BIBPALIITHUI MOHITOPHHT I JIATHOCTHUKA
OBJIATHAHHSA

2.1. MeTonooris BibpaniiiHoro MoHiTopuHry i fiarHocTyBaHHA

OcHoBHOMW 3a/1au€to BiOpaLiHHOTO MOHITOPUHIY € HarIs/ 3a PO3BH-
TKOM y 4acl MeBHHX napaMeTpiB BiGpauii. [{ns BupilueHHs uiei 3agaui B
NPOLEC] MOHITOPUHTY 3/(iHICHIOIOTH NEPiOAMYHI 3aMipH KOHTPOILOBAHHX
MapameTpiB, BUABNAIOTE 3MiHEHHS, IPOBOAATH rpadiuny nobynoBy TpeH-
AiB 4aCOBMX XaPAKTEPHCTHK, BU3HAYAIOTH OCHOBHI TEHAEHLIT LIMX 3aMipiB,
NOPiBHIOIOTh NOTOYHI i IPOCHO30BaHI 3MIHEHHS i3 3HAYCHHSIMU.

Ha jjarHocTuky Bike MOKIAJaeThes 3a7aya 3 IHTepHpeTallii 3MiHeHb,
BHUSBIICHHUX B MpoUECi MOHITOPHHTY. [Ipu ubomy:

® BUIIIAIOTH i3 BUABNEHHX HeGe3neuHi 3MiHEHHS, Ki CyNPOBOIKY-
I0ThCA MOABOIO Jie(heKTiB,;

® BHM3HAYalOTh BUJ i TNIMOMHY KOKHOI'O BUABIEHOTO AeEKTY;

* 0OIpYHTOBYIOTh IIPOTHO3 PO3BUTKY LHX A€(EKTIB;

® BU3HAYAIOTh YACOBMH IHTEPBAN 0 HACTYITHOrO BUMIpPY 4H OCTa-
TOYHHI pecypc 0OCTEkKYBAHOTO 06’ €KTY.

B ocHoBy BiOpauifHOrO MOHITOPUHIY MOKIAAEHO CMEKTPATbHHUIA
aHali3, AKUA ABNse COOOK0 MAaTEMaTHHHUIT anapat s 1OCHiIKEHHS repi-
OJMYHHUX NPOLECIB 1 BUABJIEHHS B HUX OKPEMHX KOMIIOHEHTIB, 110 MAlOTh
XapaKTEepHi YacTOTH.

MOHITOPUHI pEKOMEHIYeThCS 3AiliCHIOBATH 3a BUMIpPOM HH3bKO-,
CepelIHbO- | BUCOKOYACTOTHUX CKIa0BHX Bifpawiil, BAMipIOBAHUX B TOU-
Kax Ha Kopuyci obnaHaHHA, BilJaNeHUX Bif HaHOiLMbLI BiBGPOAKTHBHUX
BY3iB, 3 THM, 1100 BHECOK y BHMipIOBaHy BiOpallilo yciX BiGpoakTHBHUX
By31iB OyB nopiBusHHKA. B 1pomy Bunagky pedexru Gyan-skoro Bysma
NPU3BOZATH [0 3MIHEHHSA NapaMeTpiB KOHTPOILOBAHOTO CHUIHANY i BOHH
MatoTh OyTH CBOE€4acHO BHsBiIeHI. TyT xke HEOOXiJHO BiIMITHTH, [0 MiX
HU3bKO- | BHCOKOYACTOTHMMH BiOpalisMd icHye NpHHLMIIOBA BiIMiH-
HICTb — HHM3bKOYACTOTHA BiOpawis Ayxe 106pe MOLIMPIOETHCA Ha 3HAYHI
BIAICTaHI NPaKTH4HO 6€3 BTPAT, 10 A03BONSE BUKOPUCTOBYBATH il ANt MO-
HITOPUHTY BCiX BY3JiB MalIMHM OJHOYACHO, a BUCOKOYACTOTHA BiGpauis,
HaBMakH, LBU/KO PO3CIKOETHCA MO Mipi BijJaneHHs Big Mkepena Bi6pai,
BIAI3€PKANIIOIOYHMCH Bl 6yAb-AKIX CTHKIB | HEOAHOPIHOCTEH CTPYKTYpH i
il BUKOPHCTOBYIOTh JIIs MOHITOPUHIY OKPEMHUX BY3JIiB.
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HaitnpocTimumM 3aco6oM U BUMiproBaHHs Bibpatliif € naT4vK npu-
cKkopeHb. TIpoTe peaibHHuil CHrHAl HA BUXOMi IaT4MKa BHACIINOK HaKIa-
JaHHS Pi3HUX FAPMOHIK KOJIMBaHb NMPAKTHYHO HEMOXKIIMBO npoaHasi3ysa-
4. TOMy Ha NMpakTHLI BUKOPHCTOBYIOTh BY3BbKOTOJIOCHHI CTIEKTpaNbHUH
aHaii3 Bibpauii, Axuii 6a3yeThCA HA BIANOBIJHOMY anapaTHOMY i npo-
rpamHoMy 3a6e3nedenti. [Ipy bOMY Ha KpHBIii 3anucy BibGpailii Bxe Oyne
JIETKO BiIPi3HHTH rapMOHiuHy (HEOOBiNHY JUIA aHalli3y) CKIai0By Bil BH-
naakoBoi ckaanoBoi [12].

He3anepeuHuMH MepeBaraMy Cy4aCHHX NpHJIA/IiB, OCHAUIEHHX N0-
GipHMM NPOrpaMHUM 3a0€3MEYEHHAM, € TE, IO BOHH GiKCYIOTh CHTHAN Bl
KOHKpETHOTO By3Jia, a He Bijl cycimnboro. [Ipuyomy, cnexTp BiOpauii 6es3-
fedeKTHOrO By3/a B3araji HE Ma€ TapMOHIYHIX CKIaJ0BHX (T00TO cHrua-
NiB BiJi MOWKOKEHHS) i MOSBA B HHOMY X04a 6 OHOrO CIIECKY Ha KPH-
Biil 3anucy Gyzie CBiYMTH NPO HASBHICTH TOrO YH iHIIOrO AEHEKTY.

Ha puc. 5.1 nokasano 3anucu Bibpauiii GesnedextHoro M AIMITHAKA
(puc. 5.1, a), TiAIHKIHAKA 3 HEPIBHOMIPHHM 3HOCOM MoBepXHi TepTA (pHUC.
5.1, 6) i miAWKMNHAKA, HA TOBEPXHI AKOTO YTBOPEHi WwnapuHu (puc. 3. 1, B).
Slk BHIHO i3 PUCYHKY, CMIEKTPH Bibpallili MaloTh CBOEPIAHUH BUTIS, MO
IpM aHani3i pe3ynbTaTiB 00CTeXeHHS MPAKTHYHO BUKIIHOYAE MIOMHIIKY B
MOCTAHOBILI 1iarHO3Y.

Jlnst BusiBnenHs, inenTudikauii BUNY i BETHUMHH JedEKTY pe3yibTa-
TH KiIbKICHOTO OLIHIOBAHHS JialrHOCTOBAHHX MapamMeTpiB MOPIBHIOIOTH 3
eTanoHamu pisHux aedextis. Eranon 6yayoTs B npocTopi JIarHOCTUYHHX
03HaK, TOOTO Uit KOXKHOTO By3/a i [/ KOXHOI 03HAaKH BH3HAYalOTh CY-
KYTHICTh BEJTMYHH BHMipPIOBAHHMX N1arHOCTHYHUX napameTpiB i JONMYyCTH-
MHUX BiAXuiieHb. BUsABAsgeMi aeeKTH MOALISIOTh 32 BEIWYHHOIO HA cnadxi,
10 HE BIUTMBAIOTH HA PECYPC BY3Na, CEPEaHi, 1O XapaKTepu3yloTh MOsABY
y By3/li HE3BOPOTHIX 3MiHEHb, i CHIIBHI, IPH AKHX 3’SBJIAETHCA PEabHA (»
OIHOMY i3 AECATH BHIaAKiB) MOXIIMBICTb BiZIMOBH By3/1a 3a 4ac MOPAAKY
20-30 nuiB HenepepBHOi poOOTH.

Etanonu 6yaylOTh 3a OJHHM i3 TPbOX MOXJIMBHX cnoco6is. [lep-
wnii — nobya0Ba MaTEMAaTHYHOTO eTaloHy Ge3 MOorepeNHboro eTany Has-
YaHHSA CHCTEMH AiarHocTyBaHHs. [{pyruil — noOynoBa eTanoHy 3a JaHW-
MM BHMIpiB [iarHOCTHYHMX MapaMeTpiB OXHOTHIIHUX MammH. I TpeTiii —
1moGya0Ba €TANOHy 33 NEPiOAMYHHMH BHMIpaMu BiGpauii aiarHOCTOBaHO!
MAIIMHK HA [I0YaTKOBOMY €Talli €KCILTyaTallii CHCTEMH 1iarHOCTHKH.
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Pucysok 5.1

Cnexmpu 068ioHor
B8UCOKOYACMOMHOT
6UnAadkoeol eibpayii
8 bezdechexmuomy
nidwunuuxy (be3
mooynayii) (a),e
niQWuUnHIKY, o mac
HepasHoMIpHuUll 3HOC
(3 Mooynsayicio) (6) i
8 NIOWUNHIKY, Wo ;
Mae pakoeuHu Ha
noeepxmni mepmsi
(3 yoapamu) (8)

Jna By3niB, mo MaioTh pi3Hi BuIM AedeKkTiB, noOyaoBa eTaloHiB
MOXKJ/IMBa JIMIIE NIPpH HAOOPI JOCTaTHIX CTATUCTHYHMX JaHUX N0 0araThoM
BumipaM. ToMy Ha MepuUIOMY €Tami 3aMiCTh €TaJOHIB BHKOPMCTOBYHOTh
[OpPOrd PaHMYHOTO 3MiHEHHS AIarHOCTUYHMX MApaMETPiB, IO XapakTe-
pusyroTe Oe3fedeKTHi By3aM, a TakoX BY3NH i3 CEPEAHIMH i CHIIBHUMH

Jedexramu (puc. 5.2).

ab

Mopir HeGeaneuHoro pisHA BiGpadyil

120

100

80

R

e

e

\Ho ir HU3bKOTO piBHS BIGpaLi
P p paLy 0.00

IR e

0

Pucynok 5.2

Cnexmp gibpayil mawunu 3 mpbsoma nopozamu
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Tlopory BM3HAYAIOTH 32 BCIEKO CYKYIHICTIO MapameTpiB, WO Xapak-
TEpU3YIOTh KOXHHIA BUI AedekTy. OCKIIbKH B AKOCT1 JiarHOCTHYHHMX 03-
HAK MOXYTh BHKOPHCTOBYBATHCH Di3HOMAaHiTHI BJIACTMBOCTI BiOpauii,
KOKHHI i3 HUX HOPMYIOTh Ha CBiii IOpir cuimpHOro AedekTy, a MOTIM 115t
3araibHOrO ySBJIEHHS EPEBOATH y B BUAH OJMHULL — 3pPOCTaHHA piB-
us BiGpailii HaZl cepeIHbOI0 BEIINYHHOIO, SIKE BUMIPIOETHCS B auuebenax, i
BEJMUMHH MOAYJISLIT BiGpauil, 1110 MOJAEThCA Y BiICOTKAX.

2.2. Anapartypa [is Bibpauiiinoro MOHITOPHHTY
i niarHocTyBanus

B 3aN€XHOCTI BiJi CTpaTerii AiarHocTyBaHHs i HEOOXiTHOCTI B niepio-
JIAYHOCTi KOHTPOJIIO IapaMmeTpiB BiOpaiiii BUKOPHCTOBYEThCS cTalioHapHa
i nepeHocHa anapartypa.

CrailioHapHy anapatypy 3acTOCOBYIOTb [UIsi HEEPEPBHOr0 KOHTPO-
JI0 TEXHIYHOTO CTaHy OONaJHaHHsA. 3araioM amaparypy MOAUISIOTH Ha
KOHTPONBHO-CHTHANBHY (17151 KOHTPOMIO MPaHUYHO-AOIYCTHMOTO PiBHS) i
AiarHOCTMUHY (115 BM3HAYEHHs BHJY i CTENEHIO PO3BUTKY JnedeKTiB, BH-
SBJICHHS TEH/JEHIH 10 3MiHEHHS AiarHOCTHYHMX o3Hak). Ilpu nepioany-
HOMY KOHTpPOJIi 3aCTOCOBYETHCA MEPEHOCHA anapatypa. 36upanns, 30epi-
rauHs i auani3 BiGpaliil 37ilCHIOETbCS 3a JOMOMOTOK  KOICKTOPIB-
BiGpoananizatopis. B cyyacHHX npuianax nepeabaduena MOMXCIMBICTD I1€-
peBaHTaXyBaTH Aai BuMipiB B [TK s 36epiranns i aHaizy.

Jlo HOBOrO MOKOMiHHS MPHIANiB, IIO MAKOTh WHMPOKI MOXJIMBOCTI,
MOoXHa BigmectH BiGpoamanizatop CI-12M (AO BACT CaHkr-
IMetepGypr) (puc. 5.3). Bin Mae noBHicTIO LH(pPOBUH aHajlizaTop CreKTpiB
i 36Mpau JaHMX 3 POLUMPEHUMH MOMXUTUBOCTAMH 1 MOBHUM KOMILIEKTOM
BiGpaniiHux BuMipis. [Tpuiaz cymimae B cobi cyyaci TexHosorii uud-
poBoro o6pob/ieHHs CHTHANIB, 10 3abe3neyye BHCOKY HaJiiHIiCTh 1 TOY-
HiCTb BHMIpiB, 3 MPOCTOTOIO i 3PYUHICTIO iHTepdeiicy KopuCTyBaua. Bin
MOXE BXONMTH B CKJaj AiarHOCTMYHOro Komruiexcy Ha 6asi I1K i nopar-
KOBHX NPHHANIEXHOCTEH 1 akcecyapis. B iboMy BUMTAZKY HOFO MOXJTHBOC-
Ti 3HaUHO PO3IUPIOIOTHCH.

IMpunan Mae JMIIE OAWH KaHAN s MAKIIOUEHHS J10 00’ €KTY BUMI-
pIOBaHHs (TO6TO, OAHOYACHO MOXHA MPOBOAHTH MOHITOPHHI JIWIIE OJHO-
ro 00’ekta o6cTexeHHs). Jliana3oH BUMIPIOBaHHX 4acTOT BiGpauid — 10
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25 xI'u, umcno niniit B cnektpi — 400...1600. Jlucneit npunany (rpadiu-
HHil 240x128, MOHOXpOMHMIi 3 miJCBIYEHHSM) [O3BOJNSE MAaTH 4YiTKY
iHopMmalio Npo cTaH 0GCTEKYBAHOTO By3JIa, IO TOAAETHCA B rpadiuHO-
MY BHIJIsii. MOHITOPHHT i aBTOMATHYHE JiarHOCTYBaHHSI 0OEPTOBHX Ma-
WHH i 061a1HaHHs 6a3yeThbest HA makeTi nporpam Dream for Windows.

Mo uncna nedexTis, 110 BUSBIAIOTHCS BiJHOCUTHCS:

HIUH.

JAe(EeKTH Baja 3 MiAIIUITHHKAMH KOYEHHS;

Aedekty Bana 3 miJIUNHAKAMUA KOB3aHHS;

AedexTu 3y04acToro 3a4erieHHs;

Ae(exTH B 3yO4acTHX Mepeaayax 3 MiJUUIHAKAMU KOYESHHS,
AedexTu B 3ybuacTHX repenayax 3 miauMIHUKAMH KOB3aHHSL,
Ae(EKTH JIAHIIOTOBHUX i MTACKOBUX MEpe/ay;

nedexTr poboUnX KOMIC HACOCIB | BEHTHIISTOPIB;

AedekTv B MeXaHiuHii i elleKTpOMarHeTHiil YacTHHAX eeKTpoMa-

BACY 6

CROPLE 4,

’ wrpTe
PR — ﬂ \argie

Pucynok 5.3.
IIpunao C/J-12M
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Jlo TOro X, SKIO B3STH BY30J], TO 33 JOTOMOrOK LBOrO HpHiany
MOXKHA BHSIBUTH CTaH ioro okpemoi aeraii. Hanpukiaa, nporpamoro rnpu-
nagy nepeabadyena ieHTHOIKaLIA HACTYNHHX Tpyml aedexTiB MiAWUITHH-
KIB KOUEHHS:

= OGKOUYBaHHs HEPYXOMOTO KiNlbLisl MIALIMITHUKA;

* Heo/IHOPiAHUI pafiaNbHUIA HATAL,

* fepeKic HEPYXOMOTO (30BHILIHBOTO) KiIIBLI;

* 3HOC 30BHIIIHBOTO KiJIbLIS,

* LIMAPHHH, TPILMHA Ha 30BHILIHBOMY KillbLli;

®* 3HOC BHYTPILUHBOTO KiJIbLISA,

® 3HOC TiJl KOYEHHS i CenapaTopis;

* [MAPHHM, CKOJIEHHS Ha TiflaX KOUEHHS,

* CKiajHi (nonBiFmi i 1. m.) medexry;

* [POKOB3yBaHHs KiJlellb B IOCAIKOBHX MICIIX;

» nedpexTH 3MaleHHs (CTapiHHA, HEJOCTATHICTD, CTOPOHHI JIOMILLKH
1T, 1.).

B Toif %e yac 111 BUKOPUCTAHHS Takoro npunaay HeoOXiaHa aoaar-
xoBa ocsita (¢axiBus-giarsoctuka). Ta # IiHa npunanis Takoro piBHS
HA/ITO BUCOKA (IeKinbka AecATKiB THCsY Jonapis). Tomy Giibwioro noum-
peHHst HabynH 316pomeTpn

HesanexHo Bia Ty, BCi Biiomi KOHCprKHll Bl6p0MeTplB MaioTh B
nopmmmm 3 Bi6pOAHANI3aTOPAMH 3HAYHO MEHIII MOXIMBOCTI TIPH OLii-
HIOBaHHI CTaHy 061ajHaHHs. AJie BOHH BiIpi3HSAIOTHCA NPOCTOTOMO iX 3a-
CTOCYBaHHS, 10 HE BHMArae CreliabHOi MiArOTOBKH KOPHCTYBada, i,
3BiCHO, 3HaYHO MEHILOK BapTICTIO (JEKLIbKA THC. TPUBEHB, HAMPHUKIAL,
BapTicTh BibpomeTpa VM-6360 — 2999 rph.).

Cepenl BiIoOMHX BiOPOMETDIB MOMMTOM KOPHCTYIOTBCH HaCTyTIHI BiO-
pomeTpu (BUpoOHUUTBO Pocis): , SIHTaps™ i,,Omnan®.

»JIHTapb* TIPH3HAYAETBCA 1A Banpm 316pau11 TIpU KOHTPOJi, MOHi-
TopuH3i, aHanisi i BiGpauiitniit giarnocTHui TEXHIYHOTO CTaHy POTOPHHX
arperatis i MexaHi3MiB 3 06€pTOBUMH €IEMEHTAMH. Hiana3oH Banmea-

Hux yactoT 10 10 k1. JKuBNeHHS — akyMy/nsTOpHE. B KOMTIIEKTI 3 NpH-
NAOM HANAIOTHCA HABYIIHHKH, MO A03BONSIOTH daxiBisM, nops 3 dik-
cyBaHHAM Bi6paLliil Ha IMCTINET, OLIIHIOBATH CTaH obaHaHHs Mo WyMY.

,Onan npu3HavaeThes U BMUMIpIOBaHb CepeHbOKBAAPATHYHOTO
3HaueHHs BiGPOUIBUAKOCTI Oyab-AKOTO POTOPHOrO OONaJHAHHS 3 METOHO
KOHTPOIIO HOro TexHi4HOro crady. [Ipuiaj OcHaileHO UH(POBMM AHMCH-
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JICEM 3 MIICBIYEHHAM Ta iHIMKATOPOM DiBHS 3aJIMUIKOBOTO 3apsily aKyMy-
AsTOpa. BKIIOYEHHA pexuMy BHMIpPIOBAaHHS 31iHCHIOETHCS HATUCKOM Of1-
Hiei kHonku. TToxubka npuany cknanae +0,3 Mm/c (B ajamasoni 1,5...20
MM/c) i +2 mm/c (B miamasoi 20...100 mm/c). YactoTa Bumipi mo 1,0 k.

Ha nanexny ysary saciyroeye i Bibpomerp VM-6360 (BHpoGHHK
TaiiBanp, noctavanshuk ,,CiMBOILT* YKpaina), akuii aBase co6oto mao-
rabapuTHUH, aBTOHOMHHH, MiKpONIPOLECOPHUH Npuiaj jis BUMipIoBatb
napameTpis BiGpauii (puc. 5.4). BiH MOXe BUKOPHCTOBYBATHCh K Y CHC-
TeMax BiOpauiiHOro MOHITOpHHrYy ObGlajHaHHA — s 360py JaHMX IO
3arajlbHOMY piBHIO BiGpauii, Tak i B cucTeMax BiGpOMiarHOCTHUKH — [is
BUABJICHHS N€(EKTIB 3a pe3ynbTaTaMu ClIEKTPAJIbHOTO aHAI3Y.

Pucynok 5.4
Bibpomemp VM-6360

Koxctpyxkuis npunafy 3abesneqdye rpaHH4Hy NPOCTOTY MpH NPOBE-
ACHHI BUMipIoBaHb. TOUHICTH i PO3AiNbHA 30ATHICTL MpUAAY JO3BOJAIOTE
JOCTOBIPHO KOHTPOJIFOBATH NOTOYHUM TeXHIYHMI{ cTaH 0OIafHAHHS Ta ne-
PEXOAUTH [10 MEPCHEKTUBHOIO crnocol0y oOCIyroByBaHHs OOJIagHAHHSA —
no ¢aktnyHOMy HOro craHy (TO6TO, He MOB’A3YIOYM PEMOHT 3 paHille
YCTaHOBJIEHUMH I'padikaMu peMOHTY).

Texniyna xapakrepucTHKa HpuIaLy

Bumipiosani napamempu — WBUOKICMb, NPUCKO-
PEHHA, 3MIUJEHHS
RPM, vacmoma
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Hamuux — n’€30enexmpuyHuil

akcenepomemp.
Hianazonu 6uMiplo6anna.

WBUOKICMb, MM/C —0,1...400,0

npuckopenus, m/c? - 0,01...400,0

IMiUeHHS, MM —0,01...4,0

obepmanns (RPM), 06/xe — 60...99990
Yacmomnuii dianazon ons eumipiosanns  — 6id 10 I'y 0o 1,0 kl'y.
Ilpucxopenns:

8 pedxcumi | —gi0 10Ty 0o 1,0kly

8 peXcuMi HeCeHHA —6i0 10 'y 00 10,0 xI'y
3miwenns —gio 10Ty o0 1,0kly
Iloxubka — <5%+2 yughpu
Po3dinbra 30ammuicme, Mm/c? — 0,01

BiNbIl AETANLHO 03HAHOMHTHCH 3 TPHJIaAaMi BiOpaLiifHOro MOHITO-
puHry i BibpogiarHocTHkH MoxHa B pobori [12].

llo crocyeThCsi came BiOpOMIarHOCTYBaHH, TO TYT HAJIEKHTh BiaMmi-
THTH HacTynHe. Hal6inbw noBHO 3a cHrHanaMM Bibpauii AiarHOCTYEThCA
Ti By3J1H, iKi € nocTiitnumu mxepenamu BiGpartii. J{o HUX BIXHOCATBCSA:

* [iAMMIHAKKA KOUSHHS 1 KOB3aHHS,

® pPOTOpH MaIUMH (ABUTYHH, 06epTaibHi €Tai pOTOPHOrO THITY);

» MexaHiuHi nepesayi (3yGyacti, acKoBi, Yeps’ suHi, JAHLIIOTOBI i T. L)

B maHOMy pO3Jili PO3I/IAHEMO JNHIIE JiarHOCTYBAaHHs HAiOIMbLL
TOLIMPEHUX €EMEHTIB (MiIMMMHUKIB i 3y04acTHX 3aKpUTHX mnepenat-
PemyKTODIB).

2.3. liarnocTyBaHHA NiIIMMHUKIB KOB3aHHA

Jlnst AjarHOCTYBAHHS Mi/IIMIIHKKIB KOB3aHHS Y NPOrpaMHOMY 3a0e3-
NeYeHHi JiarHOCTHYHOI anapaTypy MepeBakHO BUKOPHCTOBYIOThCS METO-
¥ By3bKOCMY-TOBOTO CIIEKTPAIBHOrO aHani3y Bibpauii i ii o6sinHoi. Ilep-
mwmit 3 HUX 3abe3nedye NiarHOCTHKY 33 HH3bKOYACTOTHOMW Bibpaui€to, a
ApYTHii — 32 BUCOKOYACTOTHOIO BibpaLli€io.

TIpu BUMipIOBAHHI BUCOKOHACTOTHOI Bibpalii, AKX BIAMIYanock BHILe,
kony BiGpalis WBHAKO 3aTyXae MO Mipi BilaneHHs Bif AedeKTHOro By3-
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na, MOXUIMBO 6€3 0COONMBHX TPYIHOLLIB BUSBUTH KEPEJIO LIMX BibpaLliii.
B To# ke yac 3a HM3BKOYACTOTHOM Bibpaili€io, MOXIHMBO, BUABHMTHU JIe-
(extu THX By3.iB, 40 AKMX HEMOXJIMBO HOOPaTHCh B MPOLECI BUMIpIO-
BaHb, OCKLJIbKH HH3BKOYAaCTOTHI BiOpaLil HOLIMPIOIOTECS Ha 3HAYHO Oiflb-
u1y BiACTaHb, YMM BHCOKOYACTOTHI [2].

Ipore B 060X BUMaaKax BUHHUKAIOThL NEBHI YCKJIAJHEHHS JiarHOCTY-
BaHH#, OCKIIBKH Ha BiOpallilo IiJIUHIHAKOBOrO By3/la BILUIMBAIOTh 5K J€-
¢exTy camoro migImIMNHKUKA, Tak i yMOBH Horo pobortu. ToMmy 3agaua fi-
arHOCTYBaHHA BUPILIYETBCSA B JIBA €TaNM: CIIOYMATKY BU3HAYATHCA YMOBH
poOOTH MiIIMIIHUKA, a NOTiM, 3 IX YpaxyBaHHsSM, BH3HAYA€ThCS TIMOUHA
AedexTiB niamMNAKMKIB. Jlo TOro K IS ONTUMi3auii npolecy AiarHocTy-
BaHHs LISXOM MPOrpaMHOro 3abGesnedyeHHs AeQeKTH BiIACHE MiJIHIIHM-
Ka, Pe)XUMH HOro poboTH i JeeKTH iHIIMX BY31iB, L0 3MEHINYIOTh pe-
CYPC MiJLIMNHHKA, 00 €AHYIOTh B rpynu. A 1i rpynu 3a ocoBIMBOCTIMH
(GopmyBaHHs BiOpauii Pi3HATHCH HACTLIBKH, IO HANAIOTh MOMUIHBICTD
ineHTHdiKyBaTH TX BU/ 33 MApaMeTPaMH BY3bKOCMYIOBHX CTIEKTPIB Bibpa-
uii 1 ii 06BigHoi. Beboro mux rpyn Bicim [2]:

* HE3PIBHOBAXKEHICTH POTOpa (Bana, GapabauHa, Kojeca i T.11.);

s OurTa Basia (MydTu);

= nedexTH By3JiB KPIIUIEHHS MiJIIUIHUKA;

* aBTOKOJHMBaHHs Baja;

® [epexic MiJHANHHKA;

® 3HOC MiJIIMITHUKA;

s yjaap B HiALIMITHUKY;

» nedexTH 3MallyBaHH4.

Hespisnosaoicennicme pomopa 30inbpllye iHTEHCUBHICTbL Bibparii
MalIMHK Ha 4acToTi Horo obepraHHs, LIO CIAYTye O3HAKOK NEBHOIO jie-
(exry. Uepes He3piBHOBAaXEHICTh BiALICHTPOBI CHJIH, IO AIFOTH HA POTOP,
MOXKYTh IEPEBULIYBATH 3a BEJIUYHHOIO CHITY HOTO TSKIHHSA, 110 MPU3BEE
A0 00KOUYBaHHs MIMAKOIO BaJia BKIAAMILIB MiJIUMNIHKUKA. B upoMy Bumaj-
Ky NpU HepiBHiH 1noBepXHi BKnaauiuis BiOpauis 3pocTac Ha rapMoHikax
4aCTOTH O0EpPTaHHs i 3’ABNAETLCA MOIYNALIsl CHII TEPTS 3 Y4aCTOTO 0bep-
TaHHA poOTOpa, TOOTO B CrEKTPi oOBigHOI BiOpalii 3 ABAAOTLCA NiHii Ha
rapMOHIKax 4acToTH obepraHHs poTopa.

bumms sana (Mygmu) npu3BOANTH 10 TUX K€ HACIIAKIB, LIO i 3HAY-
Ha HE3pIBHOBAXXEHHICTH POTOpa, TOOTO M0 0OKOUYBaHHSA INHMIKOI Bala
BKJIaJMLIIB MiIIIMITHHUKA.

94




[puknaj BusiBIeHHS OUTTS Baja 3 BUKOPUCTAHHAM anapaTypy i mpo-
rpamoro 3a6esnedenns «AO BACT» nokaszaHo Ha puc. 5.5. 3HaK ,fqy " HA
LBOMY rpadiyHOMY TPEH/ [03Haua€E YacTOTy 0OepTaHHs Bama. fo

60, ab|

40 \-,.lv,,,l
WWWWWW

20

100
ifap 2fep

60, b
3fsp
4fp
PSfapamp

40

20

100

PucyHok 3.5
TTpuxnad eusenenHs Gumms 6and 3a cnekmpom 00gioHol eibpayii: a-
uxionuii cnekmp 0b8ioHoI ibpayii; 6-cnekmp 066ionoi npu bummi eana

AemoxonueéanHs éana B TiAINITHAKAX NPU3BOAATH 1O 3POCTaHHS Bi-
6pauii MalIMHY HA TAPMOHIKAX YAaCTOTH LMX KOJIMBaHb, OCKITbKHM aBTOKO-
JIHBAHHS BHIKTHKAIOTH NEPEMillleHHs! Bajia B IUIOLIHMHI, MEPTeHAMKYIAPHIH
jioro oci obepranusi, To BOHM € Hachinkom abo 30inbileHHs 3a30py MiX
MOBEPXHAMM TepTs, ab0 HeNpaBHIBHOI Mojaui 3MalleHHs. BiaMiTHolo
O3HAKOIO Tpolecy BiOpallii B 1ibOMY BHIAAKY € T€, IO MEpila 4acTora i3
TPyl YACTOT B /1B YM TPH Pa3H HIDKYE YacTOTH O0epTaHHs Bana. AHAIO-
FYHMM YHHOM i3 TICH0 YAaCTOTOIO 3MIHIOIOTECS CHITH TEPTA 1, OTXKE, BUHUKAE
MOJY/SIs  BUCOKOUACTOTHOI BiGpauii mimumnuuka. JliarHOCTHYHUMH
03HAaKaM¥ aBTOKOJMBaHb BAJa € TMOSBA CKJIAJOBHX HH3bKO-4acTOTHOI Bib-
pauii Ha yacToTax, KpaTHMX APYTil i TpeTiit cyOrapMoHikaM 4acToTH obep-
TaHHS UM K CKJIAJJOBUX B CIIEKTpi 0OBiHOI BACOKOYACTOTHOI BiGpailii.

IMpuknan BUSBJICHHS aBTOKONMBAHB 32 CIHEKTPOM o0BixHOI BiOpamwii
npuBeaeHO Ha puc. 5.6. L{udpamu, 110 CTOATH NEPE] 3HAKOM HaCTOTH Sops
T103HAYAETHCA YEProBiCTh CrIECKy yacToT (rapMonik) (k = 1,2,3,...).
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100, ab

100, fu
Pucynok 5.6
llpuknad susnenenns asmokonusans 3a chexmpamu 066i0HOT

Ilepexoc nidwwnnuxa NPH3BOAUTL A0 3pocTaHHs BiGpaLil Ha yacTo-
TaxX, KpaTHUX JPYTifl rapMOHilli 4acToTH oGepTaHHs, i 10 MOAYIAL{L CHI
TEPTs 1 BACOKOYACTOTHOI BiOpauil 11iIMMHUKOBOTO By3/a THMH % 4acTo-
Tamu. OIHAKOBHH BIIMB Ha BIGpaLito, 3 MOIIALY MPOSABNCHHS O3HAK BiO-
pawii, NiIUKMIHAKOBHX BY3JIiB | MALIMH B IiIOMY YHHSTB SK nepekic 6e3-
NOCEPEeAHbO MIUIHMHKKA, TaK i 3rMH Bana B pailoHi ImiquunHuKa.

Hpuknan BusBienHs nepekocy MiALIMIHUKA 32 CIEKTPOM OOBinHOT
MOKa3aHo Ha puc.5.7.

100, A }.....
L "Qfgp‘
&0 {|-
40
Pucynok 5.7

TIpuknad eusenenns nepexocy nidwunnuxa 3a cnexkmpom 066ionoi
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3noc nidwunHuKa (3HOC 8KAAOUMIIE) CYTIPOBOJKYETHCA 3POCTAHHIM
BEJIMYMHH i 3MiHEHHAM (GopMH 3a30py, @ TaKOXK BUKPHIIYBaHHIM I10BEP-
XOHb OKpEMHUX AUISHOK BKJIAJMILIB, 1110 NPHU3BOAATbH AO 3MIHEHHS ol
HU3KM napaMerpis Bibpauii, IpU4OMY Ui 3MiHEHHS OE3MOCEPENHbO 3ane-
JaTh Bif pexuMy poGoTn poropa (Bana, My$pTH i T. 1.) i #oro nedeKTis.

JliarHOCTHYHI 03HAKM 3HOCY MiIUMMHUKA MOALTAIOTE HA JIBI He3a-
riexHi oaHa Bix iHmoi rpynu. Ilepiua rpyna nos’s3aHa 3 HecTabUIbHICTIO
MAC/ISIHOrO KJIMHA i ABAs€ coGoto 3MineHHs Gopmu GoHy B cnekTpi 06BiA-
HOT BHCOKOYACTOTHOI BiOpallii MiAMIHKKA Y BHIJIsAL HOro miadoMy Ha
aM3bKuX yactorax (puc. 5.8). Jlpyra rpyna o3HaK BH3HAa4a€ThCs 3pOCTaH-
HSIM TapMOHIK CrieKTpa Bibpauii i if 00BiaHOT Ha psfi 4acToT kfsp, a1€ 3 OA-
HOYACHHMM 3POCTAHHAM BHCOKOYACTOTHOI BUMAAKOBOT Bibpauii (puc. 5.9).

Voapu 6 nidwunHukax 4acTillie yCbOro BUSABIISIOTECS i BU3HA4aI0Th-
csi 3a OGBIHOM0 BUCOKOYACTOTHHX BiOpaLiii i moAiNAOTLCA Ha 1Bi IPyMy:
rigpomunamivHi ¥ MexaHiuHi (Cyxi).

TMepumii Tun yAapis gBase co0o0 KOPOTKOUACHY MOSBY JiNSHOK Y
MACTHJILHOMY LIapi, 1110 XapaKTePU3YIOThCS TYPOYIEHTHICTIO MOTOKIB Ma-
cruna. Jlpyruii Tun Ginbin HeGe3neyHuH BU y/apiB, NOEJHAHUI 3 PO3PH-
BAHHSM MACJISHOI IUTIBKH 1 MOSBOIO KOPOTKOYACHOTO KOHTAKTy IMOBCPXOHB
TEepTA.

130, ab

110

1000, Tu

Pucynok 5.8
Ipuicnad sminenns Gopmu Gony 6 cnekmpi 068i0HOI gucoKoYacmom-
Hoi gibpayil niowunnuka y 6u2na0i 1020 niOUOMy HA HU3bKUX HACMOMAX
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Pucynok 5.9

lpuknao eusenenns 3nocy nidwunnuxa 3a cnekmpom 066i0Hol i 3po-
CIAHNHA PIGHA BUCOKOYACMOMHOT 8ibpayii

XapaKkTepHOIO 03HAKO0 MPOSIBIICHHS MEPLLOTO THIY € KOPOTKOYACHE
cTpubkonoaibne 3MiHEHHs BHCOKOYACTOTHOI BiOpauii MiAILKMHYKA, sKe
HE MPHU3BOIMTH, K MPAaBUIIO, [0 3HAYHOrO 3POCTAHHS PiBHS BHCOKOYAC-
TOTHOI BiOpaLii, B TOH Yac K y ApyroMy BHNAAKy 3pOCTaHHS BHCOKOYAC-
TOTHOI BiOpallii BUSBJISETHCS JOCTATHBO CHIIBHUM.

JlilarHOCTHYHI O3HAKH MPOABJIEHHS YAAPiB B MiJUIMITHUKAX JIULIE He-
3HAYHO BIAPI3HAKTECS Bi IPYMH O3HAK, UIO BHABJIAIOTHCH FAPMOHIHHOIO
CK/IaZloBOI0 CreKTpy Bibpauii i i 06BinHOi 3 yactorowo kfy,. Ila BigMina
CTOCYETBCS CNEKTPY 00BiAHOI Bibpallii, B IKOMY 1pH 110s1Bi yaapiB HeBe-
JIMKOI TPHBAJIOCTiI BUHHKAE BEJIMKE YMCIIO TapMOHIK Afs, aX 10 TPaHHUHOT
uacToTy cnektpy. [lpuknan ans uporo Bunaaky HaBeaeHo Ha puc. 5.10.

90, ab

AL gy - e apocasman i

AMCORICTOTHOT AP

Pucynok 5.10
Ilpuknad eusenenns «cyxux» yoapie 6 niowunnuxax 3a cnekmpom
068i0HOT
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Hedexu 3MamyBanHs NPU3BOASTE 0 3pOCTAHHS BHCOKOYaCTOTHOI
mGpauu NiAWANHUKA | MOXYTh NPU3BECTH 10 PO3PHBAHHA MACIAHOIO
wapy i yaapam. I1pore ui yAapH He € nepioAuHUMHU i B criekTpi 00BiHOT
BiGpailii BiCYTHI rapMOHiYHi CKJIJIOBi, AKILO B MIJUUKITHUKY HEMAE iH-
X gedexTis.

JliarHOCTHHHOK O3HAKOK AC(EeKTiB 3MAIEHHS € 3pOCTaHHs BUCOKO-
YaCTOTHOI BUMAAKOBOI BiOpauil MiJWMIHUKOBOTO BYy3ja NpH yMOBI mo
BiH He 1OB’A3aHHil i3 3HOCOM MiJUIMITHUKA YK NOSBOIO B HEOMY YAapiB.

Bkpaii BaJIMBMM acleKTOM NPH BHKOHAHHI BHMIDIOBAHb € Iipa-
BHJIbHMiT BUGIp TO4OK KOHTPOIIIO BiGpawii i AlarHOCTHYHHX O3HAK.

JliarHOCTYBaHHs TiIUIMIHAKIB 3ICHIOIOTECS 1LISXOM BHMIPIOBAH-
Hel BiGpauiii Ha kopmyci nijKIHUKOBOrO By3na. OG0B’ A3KOBOK YMOBOIO
BHMipIOBaHb € [23]:

® HagBHiCTH GE3MOCepeAHbOr0 KOHTAKTY BKNAAMILIB MiAIAMHUKA 3
TOIO YACTMHOIO KOPMYCY MiAIMITHAKOBOTO BY3/ia, Ha AKY KPIMMThCA 1aT-
uyk BiGpauii;

* 36ir pe3y/IbTaTiB BUMIPIOBAHHA CTIEKTPIiB Bibpauii npu MIOBTOPHI
YCTAHOBL J]aT4YHKa,

= BuGip HampsMY BUMIpIOBaHb, 10 MOXJIMBOCTI, NEPIEHAMKYIAPHO-
ro oci 06epTanHs Bana, i TAKOro, WO MPOXOUB YEPES L0 BiCk.

Binbi J€TaAbHO NMUTAHHA ﬂlaFHOCTYBaHHﬂ Hl}lL[II/[l'lHI/IKlB KOB3aHHA
po3risiHyTO B poboTi [2].

2.4. liarnocTyBaHHs NILIMITHUKIB KOYEHHSA

Jins AiarHOCTYBAHHS MiJUIMITHUKOBUX BY3NIB 3 MiAUIMIHHKAMH KO-
YeHHS B CY4aCHHMX AiarHOCTUYHMX MPOrpamMax BUKOPHCTOBYIOTHCA ABOE
OCHOBHHX miaxoiB [2].

[Mepiunii NiAXig peanizy€erscs B 3aa4ax paHilHHLOFO BHsIBIIEHHSA Jie-
hekTiB 3a ONHOpa3OBMM BUMipIOBaHHAM BiGpaulii i BHKOPHCTOBYIOThCS
TIIBKH PE3yJIbTaTH CIEKTPAIBHOTO aHanizy oOBixHOl BMCOKOYaCTOTHOI
sunaakoBoi BiOpauji. Lei neplou BMKOPUCTOBYETBCS 1 JUIA JOBrOCTPOKO-
BOFO NIPOrHO3y CTaHy MiJIIKIHUKIB.

JIpyruii nmiaxii BUKOPHCTAEThCs JUIA HArJIAly 33 PO3BUTKOM nedek-
TiB i 47151 KOPOTKOCTPOKOBOTO IPOrHO3Y CTaHy MiLIHITHAKOBUX BY3JIiB TO-
i, Koy AedeKTy CTaloTh aBapiHHO HEOE3NEUHUMH.
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HasiHICTb 0COGIMBUX PEXHUMIB MiAIHMNHUKIB KOYEHHS B MALIHHI 3
MEXaHIYHHUMH Tiepefadamu  (3y6uacTHMM, MAaCKOBHMH, JIaHLIONOBHUMHU,
YEpB’SYHUMM) MIPH3BOIUTD 10 TOTO, IO MPABHIIA JIarHOCTHKH M AIIHITHH-
KIB CYTTEBO 3MiHI0IOTECS. TOMY B MporpamMax opraHi3oBaHi ciewiaibHi aj-
TOPUTMH AIaTHOCTYBAHHS MiAUIMIHMUKIB B CKJIAAi MEXaHIYHHX nepenauy, B
TOMY YMCIIi 1 peayKTOpiB.

Ockinbku Ha BiGpaulifiHuii CTaH MiALIMITHAKOBOTO BY3/1a BIIMBAIOTH
He TUIbKH Je)eKTH CaMOro MiILIMNHKKA, aNe | PeXHUMH HOro pobotu, npu
ABTOMATHYHIi IarHOCTHILI BUDIUIYIOTECS OIHOYACHO NBi 3amaui (AK i npH
TAWHITHUKAX KOB3aHHS): BH3HAYAIOTLCS OCOOIMBOCTI POBOTH MifILIHITHH-
KiB, a MOTIM 3 iX ypaxyBaHHAM — BH| i IJIMOMHA HASBHHX B M HITHUKY
nedekris. _

Posnoninutu Bei MoxnnBi fedexth 3a pesynbratamu BUMIpPIOBaHHS
BiOpauii xyxe ckmagHo, ocobnuBo npu aBTOMATHYHOMY PEXHMI aiarsoc-
TyBaHHs. ToMy JieekTH NOAINSAIOTH HA FPYNH, SK i IS MiAMMIHKUKIB KOB-
3aHHA, 3 ypaXyBaHHAM 0C00JMBOCTEH X BILIMBY Ha Bibpaliio i ocobuiu-
BOCTEH eKcrtyaTauii MaliuH.

B nporpamuomy 3a6esneueni BACT nepenfauena ineHTHdiKaLis
HaCTYNHUX rpyn nedekTis [2]:

* 00KOYYyBaHHS HEPYXOMOTO KillbLA MiAIIHIHUKA,

" HEONHOPINAHHMH paliajbHHI HATAT;

* NepeKic HePYXOMOro (30BHIILIHBOIO) KiJbLis;

® 3HOC 30BHIIIHLOTO KiIBLS;

* ULIAapHHH, TPILIMHK HA 30BHILIHBOMY KiJlbLii;

® 3HOC BHYTPIIIHBOTO KiJIbLS;

* LUNAPHHH, TPIHHK Ha BHYTPILIHLOMY KiflbLIi;

® 3HOC TiJl KOYEHHS i CenapaTopis;

* IITAPHHH, CKOJH Ha TijlaX KOYEHHS,

* ckiajaMi (MoABiiiHi i T. 1) AedexTy;

* INPOCKOB3YBaHHS Ki/IbLIS B 10CaAKOBOMY MiCIli;

®* nAe(eKTH MacTHNA (CTapiHHA, HECTaua, CTOPOHHI JOMILIKM i T. m.).

Pobota niguMnuuka B ckiaji MauiMHu npH HAsBHOCTI B HbOMY Jie-
(eKTiB MOKE BIIMBATH Ha Bibpautito i npouecu, mo ii MOJENIOITh, 3
HACTYMTHUMHU YacToTamu [2]:

" 4acToTa 0DEpTaHHA PYXOMOTO KillbllA BIIHOCHO HEPYXOMOTO — fy;

® yacToTa 00EPTaHHS Cenaparopa BiJHOCHO 30BHILIHBOIO Kbl
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fe =% fsp(l—%ficosa),

C
1€ drx — JiaMeTp TiNa KOUEHHH,
1 .
de = 3 (ds +ds) — niamerp cenaparopa;

d» — JiaMeTp 30BHIIIHBOTO KiJbLIS;
ds — JiaMeTp BHYTPILIHBOTO KiJIbLIA,
@ — KYT KOHTaKTy TiJl i AOPIXKOK KOYEHHS;

* 4aCTOTA EPEKOYYBAHHS TiJl KOUEHHS [0 30BHILIHBOMY Ki/lbLIO
1 dTK
fi== fop(l—-——cosa)-z= fe-z,
2 de

A€ Z — HUcCio TiJT KOUEHHS,

® yaCTOTA NEPEKOUYBAHHS T/l KOUEHHs [0 BHYTPIlIHBEOMY KillbLio
1 drx
fs =§ﬁsp(l——d—cosa)-z =(fop— fe) 23
C

* yactora 0GepTaHHA Tijla KOUEHHs BiIHOCHO NIOBEPXHI KiJIELb

d?we

1
pE: cos“a)

de
= — fo 2 (1 -
fx = Jar g

c

JUisi OTPUMAHHS BipOTIZHMX pe3y/IbTaTiB BUMIPIOBAHHS I JIarHOCTY-
BaHHA HeoOXiZHO 00OB’SA3KOBO BHTPUMATH MpaBuila BUOOPY TOYOK KOH-
TpoJIto BiGpauii i 1iarHOCTHYHHX O3HAK.

Mpuknaau BUGOPY MOXNIMBHX TOYOK KDIIUICHHS JATHMKA BiOpo-
npucKopenHs (akceaepomeTpa) Mokasani Ha puc. 5.11. TyT posrisanaroTsb-
sl YOTMPH MOXIIMBI BUMAJIKU KPIILICHHs JaT4YUKa.

B nepuwomy Bunaaky (puc. 5.11, a) KOHCTPYKUis 1iAIANHHKOBOTO
By3/1a BUKOHAHA MOHOJIITHO 3 OJHAKOBOIO TOBIMHOIO KopIycy i 6e3 pedep
sxopetkocTi. Kpaluii BapianT KOHTPOJIIO UTs 11bOI0 BUNAJKY B TOUKAX li
2, ajie MOXJIMBUIA KOHTPOJIb i 110 IHIIMM TOYKaM.
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Pucynok 5.11
IIpuxnaou eubopy mouox konmponio €ibpayii na RIOWUNHUKOGUX
WUmMKax

B npyromy Bunaaky (puc.5.11, 6) ToBmMHA KOpIyCy MiIIHOIHUKO-
BOTO LIWTa HEOAHOPI/IHA, BHACIIIOK 40ro Bibpatlis B paifoHi Touok 7 i 8
cnaburae. ToMy KOHTPOJIb B IIMX TOYKAX € HEAOUINBHUM.

B tpetsomy Bunazky (puc. 5.11, B) niglMnHKKOBHI IMT Ma€e KPHLIKK
3 Pi3b00BUM 3’€/IHAHHSAM, 110 BUKIIHKAE HEBH3HAUYEHICTh BibpatliiiHoro craHy
B TouKax 1,2,3,4, ToMy 3amipu HaleXHTh BAKOHYBATH B TOuKax 5,6,7,8.

B uerBeproMy Bunazky (puc.5.11, r), Koiau Ha NiJIUHMHAKOBHX By3-
JlaX YCTaHOBJIIOIOTHCS CNAPOBaHi NiMUIMMHUKK, HEOOXiAHO BpaxoByBaTH
HAaCTYITHE, SKIUO MOCAAKOBE MiCLiE € 3arajibHUM, TO BAKOPUCTOBYETHCS 3a-
rajbHa TOYKa KOHTPOJIIO, @ po3nojaiieHHs HedekTHoro i Ge3nedexTHoro
MiIHIHAKIB 3AIHCHIOOTh 3a AiarHOCTMYHMMH napamerpamu. OcTaHHi
MOXYTb OYTH Pi3HUMH AJS Pi3HOMAHITHHX THMIB MiAWHIHUKIB. KO %
MALMITHAKH MAIOTh OCAKOBI MICIIS Ha Pi3HHX €NIEMEHTaXx, SIK L€ TOKa-
3aHO Ha puc. 5.11, 1, To HEOOXiAHO BUGHPATH OKPEMi TOUKH KOHTPOITIO.
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IcHYIOTE TAKOX TPH BUMOFH JI0 BHOOPY TOHOK KOHTPOJIO, AKIIO HE-
06XiHO BUMIpIOBATH CIIEKTP OOBIAHOI BHCOKOYACTOTHO! BUNANKOBOI Bib-
patii 6e3 BUKpUBIEHHS JiarHocTHuHOI iHdopmaii [2].

Mepia BUMoOra noeaHaHa 3 HEOOXIAHICTIO PO3MOAUICHHSA MOACNEBO-
BaHMX | He-MOJy/TbOBAHMX CKIAJ0BUX BiGpauii i monsrae y Bubopi Biaro-
BIZHHX CMYXKOK YacTOT CHIHaiy BiOpauii (BiZICYTHICTb IHTEHCHBHUX rap-
MOHI{UHHMX CKJIaJIOBUX).

Jpyra BMUMora noefHaHa 3 HEPUIOK | NPHITYCKAe, WO Y BUOpaHii
CMy3i HaCTOT HeMae He TiIbKH FapMOHIYHMX CKIIA/|OBHX, alle i BHCOKO-
0fbepTaibHUX PE3OHAHCIB.

Tpers BUMOTa 3BOAMTBCS 40 TOro, 106 piBeHb BUCOKOHACTOTHOT Bi-
Gpartii 6yB MOpiBHAHMIT 3 PiBHEM HH3bKOYACTOTHOI BIOpaLi 1 nepesuuy-
BAB PiBEHb BIACHUX LUyMiB NpHiady. Binbi eTanbHo i MUTaHHA BHCBIT-
JieHo B jxepeni [2].

IpuKiaau BUSBNEHHS Pi3HHX AehEKTiB MiAUIMIHUKIB KOUYCHHS Ha-
BEJECHO HIDKYE.

OG6KOouyBaHHA 30BHIIIHBOrO (HEPYXOMOTO) KiNblld MiALIMIIHUKA €
caMme 10 co6i 1e(peKTOM MiALMUITHUKA, IO CBIAYUTH JIMIIE TIPO PEKUM po-
6OTH MAIIMH 3 MMiABUIICHUM HABAHTAKEHHAM HA HiIIMIHUK Npu obep-
TAaHHI, 110 3MEHILYE Pecypc OCTAHHBOTIO.

J{iarHOCTHYHOIO O3HAKOI [[BOTO PEKHUMY POOOTH MIAIIMITHHKA € MO-
4Ba B CTEKTpi 00BiaHOI Bibpauii HeBeanKoi KinbkocTi (3—4) rapMOHIYHHX
CKNafOBHX BiGpauiii 3 yacToramu kfyp, i3 SIKHX MaKCHUMANbHI aMIUITYIH
NpUnagaoTh Ha 1-3 rapMoHiku (puc. 5.12).

90, AB
60
40
fap
20 m
200, Tu

PucyHok 5.12
Ipuxnad susenenns 0OKOYYEAHHI 306HIUHBOO (Hepyxomo2o) Kinoys
niowiunnuKka 3a cnekmpom 066ioHol
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Heoonopionuii padianehuii namse € 1epeKToM CKAANaHHS MiAIH-
HHKa.

HiarHOCTHYHOIO 03HAKOIO 1BOTO AePEKTY € 3POCTAHHA TAPMOHIYHHX
CKIIQJIOBUX B CNEKTPi 0OBifHOI HA MapHHUX i, Hacamnepen, Ha ApyTiii rap-
MOHIUI YacToTH obepTanns Bana (puc. 5.13). Ueit nedexrt CYIIPOBOIXKY-
€TBCA 3POCTaHHAM O0EPTAIbHOTO HABAaHTAXKEHHS B JBOX IPOTHICHKHHX
TO4KaX BHYTPIMIHBOIO KiJIbUs i IPU3BOAMTH [0 MPUCKOPEHOTO 3HOCY Mif-
ITUTHKKA.

[lepexic 306niunbo20 Kitbys BUHUKAE, 3a3BUUal, IPH MOHTaXI mix-
UIMTTHHKa Yepe3 AedekTtn nocankoBoro micus. Lleli medekT nae npo cebe
3HATH BiApa3y IiC/s MOHTAXY, a HOro AjarHOCTHYHOK 03HAKO € 3POCTaH-
HSl CKJIaJIOBUX CHEKTPY OOBIAHOI HA 4aCTOTaX kfyp i MEpeBaXHO NpH map-
HUX rapMoHikax k (0co6iuBo Ha apyriii rapMonini 2 f, ) (puc. 5.14). Ile-
PeKiC KisibLisi MPU3BOJINTE 10 TPHCKOPEHOTO 3HOCY HiUIHITHUKA.

3HOC 306HiUHBO20 KiNbys TIPU3BOINTH O 3MiHEHHS KoedillieHTa TepTs
Ha OKPEMHX AUISHKAX Kinblis. BHAC/iAOK 1bOTO SABUINA 3 SBISETHCS MTaBHA
MOJYJIAILIA BUCOKOYACTOTHOI Bibpallii 4acToTow f,, a B cleKTpi 00BigHOT
BiOpaulii 3pocTatoTh rapMoHiuHi CK1anoBi Ha wacToTax kfy,. Ilpu BOMY
HaibiNbLIe 3pOCTaHHs BiIOYBAETHCA Ha NEPILili rapMoHiui f,, , a amIuiTyna
KPaTHUX rapMOHIK B CIIEKTPi 00BifHOT IUBKIKO Majac (puc. 5.15).

o0, ab

Pucynok 5.13
IIpuxnad eusenenns neodHOpiOHo20 HamAzy RIOWURHUKA 3G CheKm-
Porm 008i0HOY
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Pucynok 5.14
[Ipuknad euseneHHs nepexocy 306HIUHBLO20 Kilbys nidwunKUKa 3a
cnekmpom 008i0HOT

SIKIIO 7K HABAHTAXXCHHS HA MiIMIHUK 3MiHIOE CBiil HanpsM (Ha-
TIPUKNaJ], 00EPTAETHCA 3 YACTOTOH fap), TO B CKJIAJIOBHX CIIEKTPY 00BizHOL
3 4ACTOTAaMH Kfsp MOXKYTb 3’SBHTHCH GOKOBI CKJIaJOBI, AKi BIIPI3HAIOTECS
Ha 4acTOTH £k fep.

B KiHII€BOMY MiZICYMKY 3HOC KiJIbLil MOXE NMPU3BECTH A0 yTBOPCHHA
MINApHH.

LiInapuny, TPIllWHA HA 30BHIIIHLOMY KislbLli MpPU3BOAATH A0 MOABH
KOPOTKMX YNAHUX IMIYJbCIiB IPU KOHTAKTI KOXKHOTO Tila KOYEHHS i3
HIMAapHHOKO (TplIJ.IlHOlO) BHACHIA0K LbOro 3’SBJSETHCS Psifi TADMOHIK 3
4aCTOTOIO kfyp B CHIEKTPI BUCOKO-YaCTOTHOT BiOpaLLii, a KiIBKIiCTH KX rap-
MOHIK 10CTATHLO BeNMKa NpH c1aboMy X 3HIKCHHIO NpU 3pOCTaHHI K
(puc. 5.16).

60, AB
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Pucynok 5.15
[puknad eusénents 3HOCY 306HIUHBO20 Kinblys RIOWUNHUKA 3d CREK-
mpom 008i0HOT
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Pucynok 5.16
lpuknao eusenenns wnapun (mpinun) na 306HIUHbOMY KinbYyi 3a
CReKmpom 068i0HOI

Posnoninntu o3naku wnapun i Tpiwun nyxe cknajnHo. BiaMiTHOO
O3HAKOIO TPILMH € JIHLIE T¢, WO el BUA AcheKTy cxoplme PO3BHUBAETRLCS,
L0 HANa€ MOX/IMBICTb BCTAHOBUTH HACTYIHUMH BHMipIOBaHHSIMH.

3noc BHYMPItUHbO20 KiTbYs YACTIlE BCHOTO BifbyBA€ThCS NOKAIBHO,
ajie 30Ha MiABMUIEHOr0 KOe(illicHTa TEPTS OXOITIE obnactb, fika nepe-
BHILYE BIICTAHb MiX TOYKAMH KOHTAKTY HAHGIMAKUUX BOX TiN KOYEHHS, i
MOIYNSILISE CH TepTs Bm6yBaeTbc51 32 YacTOTOM fsp CHMJBHIIIE, HIK 3
4acToTolo fo. ToMy mpn piarHocTyBaHHi BHYTPILIHBLOrO KiNbis Jiardoc-
THYHOIO 03HAKOIO € [TOSIBA B CHeKTpl 00BifHOT psiny rapMOHiK 3 4acTOTaMu
kfep. Tlpu 3HOCI Kinbus wacTiure BChLOro 3pOCTa€E i BUCOKOYACTOTHA BiO-
palis, 110 € I0IaTKOBOK 03HAKOIO nedexry.

Uinapunu (mpivgunu) na BHYMPIUHbOMY Kilbli IPU3BOASTD 10 [108-
BH KOPOTKHMX yJApHHX IMIyJbCIB [PH KOHTAKTI KOKHOIO Tijla KOYCHHS i3
umapmloro (Tpimunoio). Tlpu ubomy B CriekTpi  06BigHOI BibGpanii
3"SBJISETBCS P FAPMOHIK 3 YacTOTAMM kfsp. Kpim Toro, npu cna61<omy
pajiabHOMy HaTary B mammmmcy BEITMYHHA YAApy 3aJ€XKHUTh Bim Ha-
BAHTKCHHSA 1, SIK HaclfoOK, y psAa rapMoHiK B cnexTpi o6BigHOT
3’ABIAIOTHLCS GOKOBI CKai0BI, 10 BIIDI3HAIOTECA Ha Kk fyp. (puc. 5.17).
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Pucynox 5.17
Tpuknad susenents WNAPUH HA 6HYMPIUHLOMY Kilbyl 34 CheKmpom
06gioHol

PO3NI3HAIOTH LIMAPHHY i TPilMHM 32 noGiyHuMu o3nakamu. O3Ha-
KOIO TPIllIHHH MPH LBOMY BBaXAIOTh OIHOYACHY MOSBY BEJTUKOL KiNbKOCTI
rapMOHiK kfyptk fyp 3 BEMHMKOIO KUTbKICTIO FapMOHIK Kfsp, 1110 BUHHKAIOTE
yepe3 36iNblIeHHs padiyca BHYTPIlIHBOTO KiibLsg B 30HI HOTO pO3pUBY
(puc. 5.18).

3noCc min KowenHs i cenapamopa Ma€ Pi3Hi NiarHOCTHYHI O3HAKH.
O3HAKOIO 3HOCY Ti/l KOYEHHs € NOosiBa B criektpi 06BiaHoi Bibpauii rapmo-
HiyHOi CKNAAOBOI 3 4YacToTOK f. (IIPU CTAaTHYHOMY OJHOCTOPOHHBOMY
HABAHTAXEHI Ha MiNUUMOHHUK) 4YH fip —fc (MpH 00epTajbHOMY HaBaH-
taxenti). CKNajoBi 3 KpaTHUMK TapMOHIKaMH 10 Mipi 3pOCTaHHs KpaT-
HOCTI LIBHKO 3MEHLIYIOTHCS 32 aMILIiTy oo (puc. 5.19).

00, Ab
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3ap fatklep
Pucynok 5.18

Tpuknad eusaenenns MpityuH HA 6HYMPIUHBOMY Kitbli 30 CHEKMPOM
066ioHOT
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Pucynox 5.19

Ilpuknad susenenns 3Hocy min Kouenns i cenapamopa 3a CREKMpPOM
066i0HOT

List o3Haka moxe cnyrysaTH i B sKoCTi MOGiYHOT 03HaKH 3HOCY Ii-
JISIHKH cenapaTopa, sika KOHTaKTye 3 AeEeKTHUM TiioM KodeHHs. Jlns 6e3-
NOCEPEIHBOr0 BUMIPIOBAHHSA BEHYHHU 3HOCY CEnapaTopa MOXYThb 3aCTO-
COBYBAaTHUCh iHMII MeToaH [2].

LInapunu, cxomosanus na minax KOYeHHS CYNPOBOIKYIOTHCS T10-
SAIBOIO | 3POCTAHHSM yAApHHUX IMIYJIbCIB, 11O AIFOTH MiXK TIJIOM i KOXKHOK i3
NOBEPXOHb KiN€llb, BHACHIIOK YOr0 OCHOBHA 4acToTa YHapiB JOPiBHIOE
2fy. Ane ockinbku aMIiTY/a yIAPHUX iMIYIBCIB NPH KOHTAKTI 3 060Ma
KUTbLAMH MOXe Pi3HUTHCD i 3aJIeXaTH BiJ KyTa NOBOPOTY cenaparopa (Bix
AT HABAHTAXXEHHA), TO CMeKTP oOBiaHOI Bibpawii 6yne MaTH psa ckiano-
BUX 3 yactotaMu k- fr tk,f., a ammnitynn cknanosux 3 napuumm k,
OinbLIi, HiX 3 HemapHuMHU (puc. 5.20).

60, a5

PucyHok 5.20

Ilpuknao eusenenns wnapun i cKomoBaHs HA MITaxX KOYEHHS Ri)-
UWUNHUKIB 3a CneKmpoM 068i0HOT
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IIpoxo63yeanns Kinbys B NOCAIKOBOMY MICLLi Ii/IIMITHHKA MOXKE BU-
ABNATHCH JIMIIE Y THX BUIIAAKaX, AKUIO BOHO Bill0yBAa€ThCs B MOMEHT BH-
MipIOBaHHs Bl6paum CaM hakT HafsBHOCTI [TPOKOB3YBAHHA MOXKE CBif1H-
TH PO Te, WO MiJIKMIHUK 3aKIMHUIO i cenapaTop He oGepTaeThes Biji-
HOCHO Kineub Miguunauka. JiarHOCTHYHOIO O3HAKOH UbOro ABHILA €
3pOCTaHHs BHCOKOYACTOTHOT Biﬁpaui'l' i ynapy 3 wactotram kfsp, IpU4OMY,
ylapy 3 IHIIMMH 4aCTOTaMU Bmcmi (puc. 5.21).

Jledext € ayxe HeGe3neuHNM | BUMArae HeraiHoi 3ynMHKH 1 3aMiHu
[iAUIMNHAKA (aj1e HOTO CKIATHO BiAPI3HUTH Bil Ae(EKTiB iHUKMX BY3IB
MalIMHH i My(T, 3y04acTHX nepejad 1 iHie).

60, Ab
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PucyHox 5.21
Tpuxnad eusinieHHs NPOKOE3YEAHHS 306HIUHbO20 KibYs 3A CREKM-
pom 068i0HOT

Jegpexmu 3maugyéants IPU3BOAATE [0 3POCTAHHS BUCOKOYACTOTHOT
pibpanii mijuunAnka, mWo i € iX OCHOBHOI AIarHOCTHYHOX O3HAKOI.
[Tpuyomy, AKILO nei neq)eKT € €IUHHM, TO B CHCKTpl o0OBinHOI BiOpauii
GyyTh BiCYTHI cepenni i CHilbHi Aed)eKTH iHIIMX THNIB.

Crnaonuii (36ipnuii) dehexm MiALIMNHUKA MICTUTB B cOOi JiarHoC-
THYHI 03HAKM MOSABH | Gilblle PO3BUHEHMX AeeKTiB 1y THX BHMAJKIB,
KOJIM 1X O3HAKM PO3IJIALAIOTLCA HE HE3ANEKHO, a NPH3BOAATH /10 NOABH B
CTIeKTPi rapMOHIK 3 pi3HMMHK KOMOiHamiliHuMu cuctemamu. Taki O3HaKH,
3a3BMuaii, 3’SABIAIOTBCA MpU IUMAPMHAX HA 30BHINIHBOMY KiJlbLi, MpPH
CUIBHOMY 3HOCI OCTAHHBOTO i OOEPTATLHOMY HABAHTAXKEHHI Ha IiALIHII-
HUK, TIPU aBTOKOJIMBAHHAX POTOPA 3 OZHOYACHMM CHJIbHMM 3HOCOM Ki-
nellb, IPY HASBHOCTI LIMAPUH HA 30BHILIHBOMY i BHYTPIlIHLOMY KilbLSIX i
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J0JaTKOBOMY OCbOBOMY 3yCHJUII Ha HiJMMNHUK. B o rpyny nedekris
3BEJICHO O3HAKH CKJIaJHMX AePEKTIB, sKi 3’SBIAIOTHCS NOCTATHLO PiAKo,
ajie ix nmosiBa iac 10AaTKOBY iHGbOpMaLilo mpo Te, O KiTbKICTh PO3BHHE-
HUX Ae(DEKTIB B MiUWHMTHUKY OinbLue 1.

2.5. liarnocTMka peaykropis

B aBTOMaTM4HOMY JiarHOCTYBaHHI MalWH POTOPHOTO THIlY, B TOMY
4HCTIi | PeayKTopiB, OHUM i3 cBiTOBHX mizepiB € «AO BACT» (Pocis,
Cankr-TTeTepbypr), po3po6KH SKOTO CYNpPOBOMKYIOTHCS BHCOKOSKICHUMH
MEeTOAMYHMMH MaTepianamu. Lls Metoauka NiarHOCTYBaHHS ONMcaHa i B
pobori [2].

Tomy BBaxcaeThcs 3a JOLIBHE PUBECTH Wi MaTepiain 6e3 cyTTeBOL
nepepoOKy (B METOAMYHOMY IJIaHi BUITHCKH i3 METOAMKM JiarHOCTYBAHHS
BY3/1iB POTOPHHX MEXaHi3MiB, 1[0 BUKOPHCTOBYIOTHCA B JiarHOCTHYHUX
KoMIuiekcax, siki nocrabnsiorscs «O00 BACT Cankr-Tletep6ypry»).

2.5.1. Bnaus gedexriB Ha BiGpauiio pexyxropa

OCHOBHHMH By3NaMH pelyKTOpa, WO 3a3HalOTh IMHAMIYHUX HABaH-
TaXKEHb 1 MiANAI0TECA 3HOCY, € IECTEPHI, NIAUITHAKY | MyQTH, SKi o€ -
HYIOTb PEYKTOp 3 iHIMMH 06’ ektamu. Jledextu miectepueii i 3y6uactux
3a4eruieHb NMPU3BOAATL [0 MOSBM BUMYIIEHMX CHJ pi3HOi nmpupomu. Lle
MOXYTb OYTH KIHEMAaTHYHI CHIIM uepe3 BiaxuieHHs Gpopmu 3y6LiB Bij po3-
paxyHKOBOI B 30HI MEXaHIYHOTO KOHTAaKTy, yaapHi [if, 1110 BU3HAYAIOTHCS
3MIHEHHSM 3a30piB B 30Hi 3y64acTOro 3ayeiuieHHs, NapaMETPUYHi CHIIH
4epe3 3MiHEHHs KOPCTKOCTI 3yOLiB B 30Hi 3a4€IIEHHS, a TAKOX CHJIH Tep-
TS MK KOHTaKTYIOUHMH TIOBEPXHAMH.

[IpakTHYHO BCi OCHOBHI BHAM IeheKTiB IECTEPEH i 3y6yacTHX 3aue-
TUIEHB, 110 BIUIMBAIOTh HA PECYPC OCTAHHIX, MPHUBOAATEH 10 3MIHEHHS KO-
JUBATBHUX CHIL, SIKI Ji10Th B 3aY€IJIEHHI, i JUHAMIUHHUX HABaHTAKeHb HA
mecTepHi i ix mimmmnavky. Lle cBigunTs npo Te, o Taki aedextH Mo-
XKYTb OYTH BUABJIEHHMH 3a rlapaMeTpami BiOpauii peaykropis.

B nepenix gedextiB wecrepHeii i 3y0yacTix 3auernseHs, WO BUHHU-
KaloTk NMPW CKNAJIJaHHI, MOHTAaXI 1 eKcruTyarauii BXOASTh:
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® OUTTS LIECTEPHI;

®* 3H0C 3yOLIiB LIECTEPHI;

® TpillMHY i CKOIOBAHHA Ha 3YOILIAX, BIICYTHICTh OKPEMHX 3yOLIB;

®* 3MilIlEHHA TO4YOK KOHTAaKTy 3yOLiB;

= nedexTd 3MaILyBaHHs NOBEPXOHDb TEPTH.

Jpyruit i TperTill AeexTH, sK NPaBUIO, CNBMANAIOTH 33 BUIOM
BIUIHBY Ha Bibpallito, a Pi3HUL MK HUMH BH3HAYA€THCH JIMIIE TIIHOHHOM0
L[bOTO BILIMBY.

OcKiibki B CKJIajl peAyKTOpa BXOASTh HE MEHILE JBOX ILECTEPHEH,
TO replui TpH Ae(eKTH MOXKYTh BUHHKATH HA OY/b-AKiH LIeCTePHI i 30y-
pioBaTH Bibpallito Ha pi3HMX 4acToTaxX, YacToTu Bipauii 30ypioBaHHA 3a-
fexaTh 1 BIL TOro, UM HEPYXOMa Bichb OOEpTaHHs ILECTEPHI BIAHOCHO
KOPIIYCY PEAYKTOPA, Y¥ BOHA MEPEMIIIAEThCA B MPOCTOPI (SIK L BIACTUBO
NJIaHETAPHUM PEYKTOpaM).

Ha puc. 5.22 HaBegeHa Hainpocriuia cxema JBOCTYTHYACTOrO
peayKTOpa, B SKOMY OCi LICCTEPHEH HEpYXOMi, 8 Ha KOXKHIM 0Ci yCTaHOB-
neHi oHa, aGo NBi MIECTEPHI.

-
|————| BuxiOHa Mycpma
1 2 3

2|k 2|k 2\E

2|E A1 21E
|:|:| Bxidra Mycpma

fbp1 fpr fpr
PucyHok 5.22
Cxema 080CHIyRiHYACMO20 YUniHOPUHHO20 pedykmopa

YacTotd 06epTaHHs Ocell BU3HAYAKOTHCS 32 HACTYIHUMHU (hopMyiamu:
prZ :prl(ZI/Z2l)a
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Jop3 = feopa(223/23) = fop1(21-223/221°23), (5.1)

A€ fupt, fop2, fop3 — HacToTH obepraHHs nepiuoi, Apyroi i TpeTsoi oceil
peIyKTOpa BiiNOBiAHO;

%, Z3 — 4MCI0 3yOUIB Ha IECTEPHSAX MEpILoi i TPETHOT Ocel peayk-
TOpAa;

2y — umcio 3yOUiB Ha WeCTepHi ApyToi oci pexykTopa, uio nepedy-
BA€ B 3a4EILICHHI 3 LIECTEPHEIO MEPIIO] OCi;

Zy3 — 4HCI0 3yOUiB Ha WECTEpHi APYroi oci peaykTopa, wio nepeby-
BA€E B 3a4€MIIEHI 3 HIECTEPHEIO TPETHOT OCi.

Jnist BU3HAYEHHs YacTOT MPUMYCOBHX CHII i BiOpallii mecTepeH He-
00XilHO BHM3HAUMTH 1€ YacToTH 3y6uiB. Ha npuseneHomy PHCYHKY
peaykTopa iX [Bi 3a YHCIIOM CTYIIEHIB:

S =fop1 21 = fap2- 221,
J2=fopr- 2= fopz- 3= fopi(21 - 223/21), (5.2)

Ae f:1 — yacToTa 3y0uiB NEpIIOTo CTyNEHs PEAYKTOpa;
Jz2 — uactora 3y6LiB 1pyroro cTyneus peaykropa.

Ioni6HuM YHHOM CKIIAIAETBCS CXEMa PEaYKTOpa 3 Oy/Ib-SKOro Kijib-
KICTIO CTyneHiB. Skiio Oyap-Akuil i3 NpOMidKHHX CTYHEHIB 3MIiHIOE JuLle
HanpsMok obepranns i Ha ii i-of oci ycraHoBieHa oaHa lecTepHs, TO y
Bupasax (5.1) i (5.2) ans uiei oci Z;;, i Z;;,, BBAXKAKOTHCA OJAHAKOBUMH i
PIBHMMM uMciy ii 3y6LiB.

I'os10BHOI0O BiAMiHHICTIO BIMBY nedeKTiB LuecTepHeii i 3ayeniieHs
Ha BiOpailifo € Toi (akT, O Lel BIUIMB BiAGUBACTHCA NPAKTHYHO HA BCIiX
By3nax pedykropa. OCKUIbKH MiHIMalbHE 3Ha4YCHHS 4acTOTH OBepTaHHs
3y04acTMX KONEC i MaKCHMaNbHE 3HAUeHHS YacToT 3y6LiB MOXKYTh BiJpi3-
HATHCb Ha JEKINbKA MOPAIKIB, 3'SBASIOTHCS MPOOJIEMH, IO MOEAHAHI 3
OOMEKEHNM 4MCIIOM YaCTOTHHX CMYT aHaji3aTopa cnekrpa (400, 800 yn
1600 I'n), skux He nocTae A QiarHOCTHYHUX BUMIPIOBaHb Y BCHOMY Jia-
1a30Hi YacTOT CKNajoBMX Bibpauii. OcTaHHi CnpUYHHAIOTECA AedeKTaMu
wectepHed peaykropa. ToMy BHHHKAaE HEOOXiAHICTh B HEAKMX TOYKax
BMMIPIOBATH Bibpallilo, B IBOX Pi3HMX CMyTrax YacToOT i MOTOIKYBaTH pe-
3y/IbTaTH AIarHOCTYBAHHS, IKi OTPUMaHi 3a JAHWMM BUMIPIOBaHb B KO-
Hiil 3 HUX.
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BB nedyekTi lIecTEpHEH peAyKTOpiB Ha iX BiOpamiio HAJIEKHTH
PO3FISAHYTH OKPEMO Il PEAYKTOPA 3 HEPYXOMHMH B FPOCTOPI OCSMH
LIeCTepHell i 3 IeCTEpHAMH, OCI AKHX MEepeMilllyloThCs B NPOcTopi (mia-
HeTapHi penykTopu). B naHOMy nociOHHKY pO3TIISAAIOTECS JIMILE PEAYK-
TOPH TEPUIOTO BHUAY. 3 METONOJIOTIEX MIarHOCTYBAHHS APYroro THIY
MOXHa 03HaHOMMTHCH B pobori [2].

OcoGHBICTIO 6Yb-1KOr0 3yGYacTOro 3ayernyieHHs € Jis Ha HbOro
MOCTIHHOTO HABAHTAXEHHS, 110 NEPEAETHCA YEPE3 PEAYKTOP, i AUHAMIY-
HOTO HABAaHTAXEHHS NMpPH BXOJi i BUXOAI i3 3a4YEMIEHHS KOXHOTO 3y0us
mectepi. YacToTa ysapis JopiBHIOE 4acTOTi 3yOLiB, a aMIiTyAa i popma
KOXHOTO yAapy Moxe pisHuTHCh. Llst pisHuus 3pocTae B Mipy 3HOCY 3Y6-
11iB, OSBM B HHMX TPIlUMH i, THM Ginbll, MPH BiACYTHOCTI OyAb-SIKMX Yac-
THH 3y6us. SIKu10, HanpuKIaz, BennyuHa i Gopma ynapis ans Beix 3y6uis,
KpiM OJIHOTO, OJIHAKOBI, TO Lie €KBiBAJICHTHO MOSIBU OJHOIO pa3y 3a 0bepT
LIECTEPHI J0ATKOBOTO y[apy, YacTillle «HEraTHBHOTO» i TOMi, KpiM PARY
rapMoHiK BiOpallil yacToTH 3y6LiB, 3’ABISETHCS PSA rapMOHiK BiGpauil Ha
YacTOTaX KPaTHUX YacTOTi 00EPTaHHS IIECTEPHI.

TakuM YMHOM, NpH NosiBi AedeKTiB 3MiHIOETbCS (hopma abo BCix, 200
YAaCTHHM YIAPHHUX IMIYJIBCIB, AKi BUHHKAIOTh TIIPH BXOAI 3yOUiB B 3aven-
nerHs. OfHOIO i3 OCHOBHHMX MPHYUH YIapiB € JANHAMIYHEe HaBAHTAXKEHHS
Ha MIECTEPHIO NpH BXOAi 3yOLiB B 3auerIeHHs. SIKILO TiNbKH L€ HaBaHTa-
)KEHHS MOPIBHAHE 33 BEJIMYHHOIO 31 CTATHYHUM HABAHTAXCHHSIM, BOHO
BIUIMBAE | HA CWIM TEPTA B NMiJUMNHKKY Wi€i mectepHi. OTxKe, KpiM 3Mi-
HEHb B CIIEKTpi Bibpalii peaykropa, npH mosiBi AeexTiB MECTEPHI MOX-
MBI 3MiHEHHS 1 B CIEKTpi 00BiHOT BUNaAKOBOI BiGpawil NifMMIHHUKIB 11i-
€ 1eCTEepHI.

Po3riisHeMo, IK MOXE BILTMBAaTH Ha BiOpalilo pexykropa i il oOBia-
HOI KOXHUIA i3 BKa3aHUX BUAIB JC(EKTIB, 110 BUHHKAIOTH IIPH MOHTaXI1 H
eKCIUTyaTauii pefyKTopa.

Bumms eana (wecmepni) — niepinuii cepesl LMX JePEKTiB, Mi AKUM
PO3YMI€ThCA HEMpPABHIIbHA MOCA/KA IIECTEPHi HA BAJ YH HEMAPANENbHICTh
LIecTepHeli, O BXOAATH B 3a4eILICHHS, Yepes sKi TIioila KOHTakTy 3youis
3a7€XHTh Bifl KyTa IOBOPOTY wIeCTepHi 3 JaHuM JedektoM. Cepen OCHOB-
HHX MPAYHH TOSBH IBOTO A€(EKTY PH MOHTaXI MOXKHA BiJIMITHTH HEBIA-
MOBiAHICTB JliaMETPiB MOCAKOBOrO OTBOPY IIECTEPHI i liamMeTpa Basia, ke
npu3BoAMTL abo IO 3MillleHHA oceil 1ecTepHi i Bana, abo 10 nepexkocy
mecTepi. Kpim Toro, B mpoweci ekcrtyaratlii Ipy nosBi nepeBaHTaXeHb
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penykropa moxe nepopmysatucek Bai. [lis GUTTS Basa Ha Bibpairo momns-
ra€e B [JIaBHOMY 3MiHEHHI BEJIMYMHY YAAPHHUX IMIYILCIB IPU BXOZi 3yOLiB
B 3aYCIUICHHSA 3 4aCTOTON oOepTaHHA AedexTHoi wwectepHi. Buacmimok
1160ro Bibpanis Ha 4acToTi 3yOLiB HpUiiMae aMIUNTYAHY MOAYJIALiIO i B il
CNEKTPi y CKJIaJ0BiH 4acTOTH 3yOUiB 3’ SIBIAIOTECA OOKOBI CKIafOBi, SKi
BIICTAIOTh HA 4acTOTy oGepraHHs wecTepHi. BOKoBi cknajoBi, WO Big-
CTalOTh Ha NOJABIHHY YacTOTy 0OepTaHHs, BUABIAIOTHCA 3HAYHO MEHILH-
MH, HiX LI€ MIOKa3aHo Ha puc. 5.23.

B usoMy Bunaaky, akuro Mae Micue cuiabHa AedopMailis Bana, i npu
NEBHOMY KyTi IOBOPOTY LIECTEPHi 3yOLiB, 1110 BXOAATH B 3a4erUICHHS, Pi3-
KO 3011bLIyEThCS pajiaibHe HABaHTA-
- R EHHA Ha oci 000X wIecTepHeH, 3poc-
: [ TaKOTh CUJIM TEPTHA B HIAUIMITHHKAX i B
CNEeKTpi OOBiHOI BHCOKOYACTOTHOT
BiOpaiii ABOX 1uecTepHei 3’ ABJIAOTh-
Cf CKJIAJOBI 3 YacTOTOI0 OOepTaHHA
nedexTHOl WecTepHi.

Hepexmu wecmepni — Hneon-
HOpiHMA 3HOC 3yOLiB, TpPIMIMHM i
CKONIOBaHHA HA HUX, BIiJCYTHICTBH
okpeMux 3y6uiB. IIpu HeoxHopigHO-
My 3HOCI BHHHKAIOTh 30HH ILIECTEpHI
3 TIABHIIEHHM 3HOCOM. BHacaigokx
HBOTrO0, NMpH MonajaHHi 3yOlliB AaHol
30HM B 3a4€IUICHHS, YAapH MpH BXOAI
KOXHOro 3ybus 6yAayTb pi3HUMM, ane
iX BEIMYHHA PI3KO 3pOCTAa€ YH Majac

au]

oo tho, 2y . . .
'“” | ‘ | l* g ety | B MOpIBHAHHI 3 yJapaMu Npu BXOJi B

3aderuieHHs 3yOniB 6e3 3nocy. IMpu6-
_ , o= JIM3HO TaKa K CUTYalli BUHUKAE i TO-

i, KOy B 3yO1li € TpiluHa 4u 3y6elb
BiacyTHil. Takum uuHOM, BiOpauis
3yOLiB NpUiMae aMILIITYAHY MOAY.Is-
Lil0 3 NEepioJioM, KU BH3HAYAETHCA

a — besoepexmuuii pedykmop;
6 — pedykmop 3 6ummsnm
8edyuoi wecmephi.

Pucynok 5.23 4acToTow  obepraHHA  AedeKTHOI
Cnexmpu gibpayii niowunnuxa LIECTEPHI, ae BXKe HE MJIaBHY, AK MpH
peoykmopa i it 066i0HOT npu OMTTI WIeCTEepHI, a cCTpHOKONOAIOHY, i

bummi eana (wecmepni)
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B CIEKTPi Bibpawii rapMoHik 3yOLiB 3’ABIAETLCA BEMKA rpyra GOKOBHX
CKJIQIOBHX, IO BiACTAOTh BiJ LEHTPaJbHO! Ha kfsp, AK Lie BKa3aHO Ha
puc. 5.24.

o [Tpu 3HOCi 3yOLLiB YK TPIilLHHI
e S B OHOMY 3 HHUX 3 LIUM X€ Te-
piofoM CTpUOKOMOAIOHO 3Mi-
HIOETbCS HABaHTa)KEHHA Ha
NigMIHUKG. ToMy B CEKTPI
00BiHOT  BHCOKOYacCTOTHOI
BiOpauii MiMHANHUKIB 3’ SIBH-
ThCA TPyNa CKJIAJ0BHX 3 yac-
TOTaMH, 110 KpaTHi 4acToTi
obepraHHs AedEKTHOI wIeC-
TEpHI.

Hepexmu  3auennenns
MaloTh 3arajibHy O3HAKy —
3MillIEHHS TOYOK KOHTAKTy
3yOLiB BIHOCHO pO3paxyH-
koBol. IlpuunHOO HBOTO €,
HanmpuKIag 3MiLICHHA Liec-
TEpHEeH OJHOI BITHOCHO IpY-
roi o3noBxk ocer obepTaHus,
B IUIOIIHHI OOepTaHHsA LIec-
TepHeil abo mig kyrom. Haii-

12

400 Tu

a — be30epexmuuii NIOWUNHUK, Ginbn yacTo Ui BAIK Aedek-
6 — pedykmop 3 ei0cymHim 3y6om TiB 3’ABJIAIOTBCA NpPHU  CKJIa-
Pucynok 5.24 JaHHi pemyKTopa, aje Mo-
Cnexmpu eibpayii niowunnuka KYTh 3 ABUTHCH 1 MNiJ 4Yac
pedykmopa i 1T 068i0HOI npu eKcnnxaTauiI (gacTie uepes
gidcymnocmi 00Ho20 3y6a 3HOC MINHMHUKA, BHACAIIOK

Yoro oci LIecTepHeH 3Mmilly-
I0TbCS). BHACNiZOK LBOrO 30HAa KOHTAaKTy BilPi3HAEThCA BiL PO3-
PaxyHKOBOI i AWHAMIUHI CHJIH, 110 AiIOTH HA 3y0lli, 3poCcTaoTh. B 383Ky 3
LM 3POCTa€ PiBEHb TapMOHIK BiOpauii 3y6LiB, ane He 3pocTaloTh OOKOBI
CK/IanoBi 3 4acToTol obepTanHs Oyasb-sKkoi i3 wecTtepre (puc. 5.25). Ha
criextpi o6BinHOi Bibpawii miAMMMIHAKIB Takui aedekT He Moxe 3°sBH-
THCh.
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800 Fy

400 Iy

400 fu

a — be3depexmuuil pedykmop;
6 — pedykmop 3 deghexmom
3uenneHHs wecmepHeil

Pucynok 5.25

Crnexmpu gibpayii niowunnuxa
peoykmopa i it 006ionoi npu
Odehexmax 3uennenns

Hedpexmu  3mawyeanns —
OCTaHHA rpyna aedekTiB npu-
BOAUTL [JIO TIOPYLIEHHS YMOB
3MalllyBaHHs 3yOLliB B 30Hi 3a-
yeriehHd. Taka rpyna aedexris
3a CBOEKW Jliclo Ha Bi0panio
peaykTopa ciabKo BiApi3HAEThCS
BiJl NOMEPE/IHLOT, a, OTXKE, CYNpo-
BOJXYETHCS 3POCTAHHAM TapMo-
Hik BiOpamii 3youiB. Inoai ui asi
rpynu Je(eKTiB BIAETBCI PO3-
PI3HATH 32 BiJHOIIEHHSAM AaMILIi-
TyA HEpUIMX TPbOX TapMOHIK
BiOpauii 3y6uis. Ilpu nedexrax
3MallyBaHHs JApyra i Tpets rap-
MOHIKM  3pOCTalOTh  3a3BH4Yail
3HaYHO NOBLIbHiILE, HDX meplla,
i, KO BiNCYTHI pe3oHaHCH Ha
UMX TapMOHiKax, BOHH cCJabko
BUDIBHAIOTECA HA TJi  iHIIMX
CKJIAZOBHX Bibpauii pexykropa.

OcranHi aBoe aedexTiB Mo-
KyTb HE TNPUBOAWTH [0 TMOSBU
JMHAMIMHUX HaBaHTa)KeHb Ha Mij-
LUIMIHMKH, 1 B cniekTpi obBigHOL
BUMAJKOBOI BiGpauii NiAIIWIHUKIB
MOe He OyTH rapMOHIK 3yOlliB.

BukoHaHuil aHani3 BIUIUBY
JedexTiB 1ecTepHel i 3aUensieHb
Ha BiOpalilo Moka3zye Ha Te, WO

BUABHTH 1Li Je(eKTH MOXJIMBO 3a 3pOCTAHHSAM pIBHEH BIiAMOBIAHMX

CKJIaJIOBHX CIIeKTpa Bibpailii peaykropa.

BinbwiicTe 13 gedexTiB MOXKHA BUSBUTH 1 33 NOSBOK aMILTITYJHOL
MoIyAsiUii BUnaakoroi BiOpauii migmunaukis, Hanexurs BiamiTuth, mo
00MEXYBAaTHCh BUMIPIOBAaHHAMH CIEKTPIB HU3bKOYACTOTHOI 1 CEpelHbO-
4acTOTHOI BIOpaLiii peyKTOpiB 1 iX MiIMITHUKIB MIPH BUABJIEHHI Ae(EKTIB
HEMOXKIIUBO, OCKUIbKY B Oy[b-sKifi TOYL KOHTPONIO Ha BiOpallilo BIUIH-




BatOTh N€(EKTH BCiX WIECTepHEH i MiAIIMIHMKIB pejyKTopa, WO YCKIa-
HIO€E X igenTHdikaiiro. B Toi ke yac Ha napamMeTpH MOIyIsuil BUNaaKo-
BOi Bifpallii KOXHOrO MiJIUMMHMKA BILUIMBAIOTH TilbkH Horo Aedexty i
fie(eKTH BOX-TPHOX HAMOMIKUMX [0 Li€i TOUKH IIECTEPHEH.

2.5.2. Bu6ip Touok KOHTPO/I0 Bi0pauii i 7iarHOCTHYHHUX 03HAK

JIMHaMiuHi CHJH, IO BUHHMKAIOTb B PEAYKTOPAX IpPH HAsSBHOCTI Je-
(eKTiB, nepelAlOTECA Ha KOPIIYC, TOIOBHHM YHHOM, Hepes Di ULHATTHAKA
mectepreit. Tomy MiALMNHUKA € THMH BY3NaMH peuymopm Bl6paum
SKMX 3MIHIOETHCA TIpH JeeKTax wecTepHeH, BaniB, MydT i BracHe mia-
mMnHuKiB. TaKMM YMHOM, TOYKH KOHTpPOJIO BiOpawii peaykropa pekome-
H/yeThCs BUOMpPATH Ha KOPIYCi MiANIMITHUKOBHX BY3/1iB 110 OJHIH Ha KOX-
HOMY BY3i [2].

IIpy 1BOMY BKpail Ba)</IMBO IPAaBHIGHO BUOPATH HAMpPSAM BHMIpIO-
BaHHs Bibpaniil. B 0HOCTYNiHYAaCTUX PEIyKTOPax PEKOMEHAYETHCS BiO-
panil0 BUMIpIOBaTH B pafialbHOMy 10 OCei 06epTaHHﬂ ImecTepHeil Ha-
NMPSIMKY i B TUIOLIMHI, O MPOXOIHTH Yepe3 1i oci. Hpo6neMH y Bn60p1
HanpaBlieHHs BUHMKAIOTh B 0araToCTymeHeBHX penykropiB, B SKHX OCI
LecTepHeil He MepebyBalOTh B OJIHl TIIOMIMHI, i B KYTOBHX PEAYKTOpax, B
AKHX OCi 1IeCTepHEH PO3TALIOBYIOThCS il KyTOM OfiHa J10 iHWwoi. B npomy
BHITAJIKy PEKOMEH/YEThCS MiHIMi3yBaTH KYTH MK HanpsMKamMH BHMIpIO-
BaHb i Mmepeaadi CTaTHYHOro HaBaHTAXKEHHS.

B sikocTi npUKaaay Ha puc. 5.26 10Ka3aHo Kpaili HANPSMKH BHMi-
proBanb Bibpauii y 6araTocTyneHeBuX peayKTopax.

BigMiuaeTbes, IO TIPH JiarHOCTYBaHHI PEAYKTOPIB 33 CIIEKTPOM 00-
Bi/IHOT BiOpawii iX MiALMITHAKIB OCHOBHI O3HAaKU AE(EKTIB HANEKNTH BU-
3HayaTM MapaMeTpamMu BHCOKOYAcTOTHOI Bibpallii mimmuMnHuka, a ans ix
BH3HAueHHs BUOIp HANPAMKIB BHUMipIOBaHHS BiOpauii He € JyKe Bain-
BUM [2]. 3HaYHO BOXJIUBILIMM TYT € BUOIp TOYOK yCTaHOBICHHA JATYHKIB
BiGpaulil, 10 AKMX BUCOKOYACTOTHA BiOpallis Ma€ IOXOAMTH 3 MIHIMaTbHU-
MH BTpaTaMH.

[lpu miarHOCTYBaHHI PELYKTOPIB 33 CIIEKTPOM HH3BKOYACTOTHOI BIO-
pauii HanpsMKK BUMIPIOBaHb HAJEKNUTh BHOMPATH MEPNEHAMKYISPHO OC
obepTaHHs i 3ycTPiuHO 10 HANPAMKY NPUKIIAAHHA HABAHTAKCHHS.

117



IIle oaHa pexoMeHaalis A0 BUOOPY TOUOK BUMipIOBaHb BiGpauiii pe-
JIYKTOpa CTOCYETBCSH BHOOPY peHepHHX TOYOK, 32 AKUMH 3IHCHIOETHCH
MOHITOpHUHT Horo craHy. OCKIJIbKU IpH IeaKuX AedeKTax LecTepHei Mo-
’Ke BUHMKATH 1X BiOpauis B OCLOBOMY HAIpsAMKY, ajle BOHa HE BUKOPUCTO-
BYETBCA MPU TIMOOKIH MIaTHOCTHII BY3MIB pEAyKTOpa, PEKOMEHAYETHCS
xoua O OJHY i3 penepHHUX TOYOK BHOUpPATH TaKUM YHHOM, 1100 HANpSIMOK
BHMIPIOBaHb J03BOJIAB BUSBJIEHHS 3pOCTaHHA piBHSA OCBOBOI BiOpauii
OyAb-AKOl i3 WecTepHeH peaykTopa.

Jns  Ttoro, moG He
CIIOTBOPIOBATH  PE3Y/bTaTH
JiarHOCTYBaHHA 3a CIIEKT-
poM 00BiAHOI, CMYTY YacTOT
¢inbTpa AeTekTOpa 00BIIHOT
peKoMeH10BaHO BUOMpaTH B
Jliana3oHi 1’AToi rapMOHIKH,
1I0 € MaKCHMAJILHOIO CepeN
yactoT 3yOUiB peryKropa.
Ane Ha TakUX BHUCOKHX

Pucynok 5.26
Kpawji nanpamu eumiproeanus Hacrorax Bunaixosa
si6payiii BiOpallis MiAUIMOHHKR MOXKE

OyTH HacTinbku cnabkoto,
IO BUABHTHCA HU3YOIO 32 BIACHI IIYMH BHMIPIOBAJILHOI anapatypu. Tomy
HeoOXiqHO BUOMpPATH TOYKM BHMIipIOBAaHHS BiOpauill TaKHM 4YHHOM, HIOO
CuTHaN B cMy3i (QiIbTpa HE MaB SBHUX TapMOHIYHHX CKJIaJoBHX, OyB
BULIMM Ha TJi anapaTypd i y BiJICOTKOBOMY BiJHOILLEHHI HOro piBeHb OyB
He MEHILIHUM OJHOTO BiICOTKA Bijl pIBHA MaKCHMAJIbHOI CKJIaJIOBOI CeKTpa
BiOpauii pexykropa.

Po3ryistHEMO cUCOK AeEKTIB, AKi MOMNJIMBI 32 BiOpaLi€lo Miauimmn-
HUKOBHX BY3JliB penykropa. [lepuy rpyny nedektiB BigHOCATH 40 Aedek-
TiB WecTepHeHd, ToOTO iX 3yOIiB, BaniB 1 3y04acTHX 3auenieHb. Boxa Mic-
THTb HaCTYNHI Ae(eKTH:

* OUTTSA Baja (IIeCTEpHi);

» nedektu 3yOLiR BeJMKOT LIECTEPHI;

» nedextu 3yOLiB Masoi 1ecTepHi;

= nedeKTH 3a4eICHHs BEJIHKOI LIECTEepHi;

* nedeKTH 3a4EIUICHHS MaJol IeCTepHi;

= nedexTy mecTepHel i 3a4eIUieHb Ha iHLINX OCAX PElyKTOpiB.
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Hpyry rpyny nedexTiB BITHOCATh 1O MiJIUNNHUKIB KOB3aHHS, SKLIO
BOHH YCT2HOBJEHI Ha OCi peJlyKTopa, HIO MiJUIarae JiarHocTyBaHHoO. BoHa
MICTHTb HAacTYTHI Je(eKTH:

* 3HOC MiAIWITHHUKA,

" ynap¥ B HiJILIUITHUKY;

» nedexTH 3MalyBaHHS.

Tpets rpyna aediekTiB Mo€IHAHA 3 MiAIMITHAKAMH KOUEHHS, AKILO
BOHH YCTAHOB/IEHI Ha OCi peJyKTopa, U0 MiANiArae AlarHocTyBaHH0. BoHa
MICTHTB HacTYNHi nedekTu:

® 3HOC 30BHIIIHBOrO (HEPYXOMOTr0) KijlbLs;

" HINapyHH, TPILHHH Ha 30BHIIIHBOMY KiJIbLIi;

" 3HOC BHYTPILLHBOrO (00EPTATBLHOIO) KiJibLis;

" MINAPWHHM, TPILLMHHU Ha BHYTPILIHBOMY KiJibLii;

* nedeKTH Ti1 KOUSHHS i cernapaTopa;

» nedekTH 3MaillyBaHHS.

I3 ocTaHHIX NBOX CIMCKIB BUXOAWTH, 1II0 BOHU € 3HAYHO MEHLIMMH,
H)K CrIUCKH Ae(EKTIB MiALIMITHUKIB TUX MAIlHH, A€ BIACYTHI 3y0yacTi ne-
penadi. Lle cnpUyMHEHO THM, MO OCTaHHI AE(PEKTH HE 3aBKAH MOXYThb
OyTH pO3iNIEHUMMH 3a AIArHOCTUYHUMH O3HAKaMH 3 MEPEPaXxOBAHUMH Je-
(ekTaMu LIECTEPHE, | TOMY BOHHM NO€HaHI 3 iHIIMMH BHIAMH J1eEKTIB B
3araJibHi TPYIH.

Yerepra rpyna nedekriB noenHana 3 Myhramu, SKUI0 BOHH po3Ta-
HIOBYIOTBCA HA oci AiarHoctyBaHHf. Bei aedexktu mMydTH noeqHyoTts B
OJIHy Tpyny, WO Ha3uBaeTbes «aedexkrom mydprun. Lli nedextn Bxoasrs
JI0 CIIMCKY JIMLIE JJIsl THX Oceit pelyKTopa, Ha IKUX BOHH YCTaHOBJIEHI.

Jani po3rasmamThCs OCHOBHI 1 JJOAATKOBI O3HAKH, SIKi BUKOPHCTO-
BYIOTBCS B IIarHOCTUYHHUX MPOrpaMax [Uis BUSIBJICHHS 1 igeHTHIKali] 11e-
pepaxoBaHuX AedeKTiB PEAYKTOPIB 3 HEPYXOMHMH B MPOCTOPi OCSAMH 1le-
CTEpHEH.

Bumms eana (wecmepni) Haiinpoctillie BUSBHTH 3a CIIEKTPOM 00OBiJ1-
HOi BiOpauii MiIMNHKKIB, B AKOMY (TOOTO B CHIEKTpi) 3’ ABISIIOTHCH Tap-
MOHIYHi CKJIaJIOBI 3 HaCTOTaMH fy, 4 kfyp, Bana (LecTepHi), Mo Miansrae
HiarHOCTYBaHHIO. JlonaTkoBUMH O3HaKaM# LbOrO Ae(EKTy, sKi BUKOpHC-
TOBYIOTHCS JUis HOro BHUSIBIIEHHS 3a CTIEKTPOM BiOpatlii i AN BU3HAYEHHS
BeNMYMHM JiepekTy, € 3pocTaHHs Bibpalii peaykTropa Ha OOKOBHX 4acTo-
Tax kfz2 + fop, A€ fop — 4acTOTa 00epTaHHSA AeEKTHOI IIECTEPHI.
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Jedexmu 3yb6yie wecmepneli HaJilHO BUABJIAIOTHCA 33 YAAPHUMH
HABaHTAXXCHHAMHU Ha OCSAX JBOX IIECTEPHEH, 110 BXOAATh B 3a4YEILICHHS.
Yactora HUX ydapHUX HABAaHTaXKEHb JOPIBHIOE 4HacToTi obepTaHHA Je-
dekTHOI mectepHi. SIKiTo 1i mecTepHi 00epTalTHCS B MIAMIMNHUKAX KO-
YeHHsl, TOBIIIMHA MACTHJILHOrO IIapy B SKHX Maja, TO yJAapHI HaBaHTa-
’KE€HHs MPU3BOAATH KO MOABH MOAYJSLIT CHJI TEpTS B NiJMNIHUKAX 000X
ocell pelyKTopa 3 4acTOTOK 00epTaHHs JAedeKTHOI MIECTEPHI i, THM ca-
MHM, JI0 TMOSBH PsAy TapMOHIK B CHEKTpi 00BigHOi BiOpauii miJHITHHKA.
Yuco 1MX rapMoHik Mae OyTH OUIBLIMM, IPHYOMY TFapMOHIKM BHCOKOL
KpaTHOCTI 710 k > 4 He NOBUHHI OYTH 3Ha4YHO CIAOKIIIMMK 33 TapMOHIKH
KpaTHOCTI k < 4. BusichuTH, sIKa 3 ABOX luEeCTEpHEH ocl JiarHOCTYBaHHS
Ma€ MakcuMmasbHU# edekT 3yOnis, MoxkHa ABoMa unuiixamu. [lepumnit no-
jAra€ B KOHTPOJi MOABH yIapHUX HaBaHTaXK€Hb Ha CYCiZHI OCi peJyKropa.
TyT BUHYBaTa B NOABI YAapHUX HABAHTAXKCHb Ta IIECTEPHS, IKA BXOIUTH B
3a4EIICHHS 3 APYTrol0 BiCCHO, IO 3a3HAE JUHAMIYHMX HABAHTaXEHb 3 Yac-
TOTOI O0epTaHHA OCi, fKa MiJJIArae JIarHOCTYBaHHIO. JIpyruid migx mo-
Jsra€ B aHajli3i rapMoHik 3y6uiB BiOpalii, B skux npu AedekTi 3youis
IECTEPHI, IO BXOANTH B 3a4YeIUICHHS, 3’ ABNAETHCS BEIMKa rpyna OOKOBHX
CKJIAZIOBHX 3 BIIMIHHUMH YaCTOTaAMH.

[pobGnemu 3 igeHtudikanielo aedektiB 3yOLIB LIECTEPEHb MOXKYTh
BHHUKHYTH B JIBOX BHMAajKaXx.

[lepuivii BUMAZOK — BHKOPHCTaHHA B pEAyKTOpax MiALIMITHHUKIB
KOB3aHHS 3 BEJIMKOIO TOBLIMHOI MacCTHJIBHOTO LIAPY, KOJIY HABAHTAXECHHS
Ha MIAIIMIHKK c1a0KO 3MiHIOE CHUITH TEPTH i CIabKO MOAENIOE BUNAJAKOBY
Bibpauito nijmununka. OCHOBHUM IULIXOM ileHTUdiKalii BULy AedexTy i
BH3HAYEHHS HOTO CTENMEHIO PO3BUTKY € aHali3 O0KOBHX CKJaJoBUX BiOpa-
1ii 3youis.

Jpyruii BUNafioK — HasBHICTb Ha OCi AilarHOCTyBaHHA My(dTH (0c06-
auBo 3ybuactoi). Jledektu uiei MyQTH Takox NpHUBOAATEH 10 MOABH yAap-
HHMX HABAaHTaX€Hb HA MIALIMIHUKH 1 3pOCTAHHIO HU3BKOYACTOTHOI BIOparjii
Ha yacToTax kfyp, MPOTE BOHH NPAKTHYHO HE 3MIHIOIOTh apMOHiKM BiOpa-
it 3y61iB, a TakoXK 1i GOKOBI CKJIaJIOBI.

TOTHHUX CKJI2J0BUX /Il OJIHOTO i TOrO K MiAIIMITHMKA KOB3aHHA OJHAKO-
BHX THITIB PEAYKTOpIB 3 LIecTepHaMHU 1 mydToro Oe3 nedexTis, 3 wectep-
Hero, o Mae aedekrt 3youis, i mydroto 3 aedexrom. Lli cnekrpu imoc-
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TPYIOTh 3MiHEHHS, Ki BAKOPHCTOBYIOTCS B SKOCTI OCHOBHHUX i JJOAATKO-
BHX 03HaK AeeKkTiB 3yOLiB WieCTepHi i AedekTiB MydTH.
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Hegpexmu 3auennenns wiecmepueil — BHSBJIAIOTL 338 3pOCTaHHAM
CKJIaOBHX Bibpanii 3yOuis npu kparsocti k = 1, 2, 3 B criexTpi BiGpauil.
JlonaTKOBOIO O3HAKOIO € TOosABa CKIAJO0BHX Bibpanii 3y6LiB B crieKTpi 00-
BiHOT BHCOKOUYacTOTHOI BiOpalii nmiAIIMNHKUKA, SKi, NPOTE, 3’ ABIAIOTHCS
He y BCiX BHNaAKax, koiu € nedekt 3aderienHs. OCHOBHA BiIMIHHICTh
JIarHOCTHYHHX O3HAK Ae(EKTy 3aueruieHHs Bia AedekTiB 3yOuiB mecTep-
Hell monsirae y BiACYTHOCTI Y MEPIIOMY BUMAAKY MOMITHOTO 3pOCTaHHS Ha
rapMOHiKaX 4acTOTH OBGepTaHHs MIECTEPHi i MOMITHUX GOKOBHX TrapMOHIK
y cKia10BuX Bibpauii 3yOuiB.

Jlyxe 4acTMM BUIIAIKOM € OJHOYACHA T0sBa O3HaK AedeKTis 3y0-
yacToro 3auenienHs i nigmunauka. lie nobpe Binnopinae HaiOiIbIL Yac-
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ToMY AedekTy-3HOCY MiJUMIUITHKHKA, BHACIIIOK SIKOTO BiCh 0O€pTaHHs 1ec-
TepHEH 3Millly€eThCs i, IK HACHIIOK, 3MILIYIOThCS TOYKH KOHTAKTY 3yOIIiB B
3a4erlIeHH.

OcCKUIBKH 3a pe3yJbTaTaMH BUMIPIOBAaHHS CIEKTpiB Bibpauii i ii 06-
BIZIHOT B OJHii TOYLI HAa KOpHyci MiAUWHMITHUKOBOro By3Ja HEOOXiAHO cTa-
BUTH J1arHO3 CTaHy TPbOX YacTUH PEAYKTOpa, a caMe Baja 3 IIECTEPHIMH,
NIALIMTIHKUKA 1 My(TH, SKILO OCTaHHS PO3TalliOBaHA Ha OCi Basa JiarHoc-
TyBaHHS, HEOOXiZIHO BM3HAYMTH 3BEJIEHI JIarHOCTHYHI 03HAaKH JedeKkTiB
BCIX BY3JiB B cniekTpax BiGpauii i ii o6BinHoi. L{i o3Haku s peayKTopiB 3
MiILIMITHYKaMH KOB3aHHs 3BefieHi B Tabn. 5.1, a ans penykTopiB 3 mif-
IIUITHUKaMH KOYeHHS — B Ta0i. 5.2. B Tabnuusax HaBeeHi TiNbKY HacTo-
TH THX CKIQJA0BUX CHEKTPIB, AKi 3’ABIAIOTECA 4M 3POCTAIOTh NMPH TOABI
(3pocTaHHi) pO3IAHYTUX Ae(EeKTiB.

2.5.3. Budip nepiogu4unocTi BuMiproBaHb, pexxuMis po6oTu
peayKTopiB i nOporoBux 3Ha4eHs AedexTiB

[lepionu4HicTh AiarHOCTHYHUX BUMIPIOBAHb B AIarHOCTUYHUX IIPO-
rpaMax BU3HAYa€ KOPUCTYBAu, BUXOMASYM i3 HAABHOI y HBOro iHdopmauii
MpO HIBUJKOCTi PO3BUTKY Je(EKTiB BiJl MOMEHTY BUSBNEHHS (cnaOkuii
nedekr) 10 nepeasapiiftHOro crany.

JlocBin aiarHOCTyBaHHS PEAyKTOpIiB MOKa3ye, L0 WIBHAKICTH PO3-
BUTKY J1e(eKTiB B 3HA4HIH Mipi 3a/1€XKUTh BiJl KOHCTPYKTHBHHX 0COGJIHBO-
CTell peAyKTopa, HassBHOCTi B HbOMY JIe(PeKTiB BUTOTOBJIEHHS 1 CKJafiaHH4,
YMOB €KcIUTyaTtalii, oco6lIHMBO BiJl KiNbKOCTi NYCKiB i CTpUOKIB HaBaHTa-
KEHHA B MDKXPEMOHTHHH mepioa. Ase y OUIbIIOCTI BUNAAKIB LIBUAKICTH
PO3BUTKY AedeKTiB MiAIIHUIHUKIE PeyKTOpa BUIHE HIBUAKOCTI AedeKTin
HIECTEPHEH, TOMY NepiOAUYHICTh BUMIPIOBaHb MA€ BU3HAUATUCH CTAHOM 1
LIBHU/IKICTIO PO3BHTKY Je(EKTIB.

PexoMeHyeTbCS BUTPUMYBATH iHTEpBAJ MiXK BHUMipIOBaHHIMHU Bijl
OJIHOTO A0 TPHOX MicsaMiB [2]. 3a aHaNOri€l0 NiarHOCTYBaHHS MiAIIMITHUKIB
NpY BUSBIIEHHI Ae(EKTiB HIECTEpPHEH | 3aueIlietb, K0 BOHH HE MEepeBU-
IIWIK NOPIr CepeJHbOr0, MOXKHA He 3MIHIOBATH IHTEpBall MK BHUMIpIO-
BaHHAMM. [lpu cepennix nedexrax iHTEpBaN MiXK BUMIPIOBAHHAMHU PEKO-
MEH/YEThCS CKOPOUYBATH B 2 pa3H, MPH CUIbHHX — 1II€ B TPH pasH.
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Tadauus 5.1

Yacmomu cxiadosux cnexkmpis eibpayii i it 066i0n0I 0151 eusenenna i idenmudixayii degpexmis pedykmo-
pi6 3 HepyxoMuMU 0cAMU 0BEPMAHHA 3yOUaACMUX KOIC 6 NIOUUNHUKAX KOG3AHHA

Ne Bux nedpexcri CnexTp Bibpanii CnekTp 06BigHOI
B
nm ol OcHoBHi JlonaTkoBi OcHoBHi JonaTkoBi
kfe1 £ fop1 kfz1 £ fopi
I | burra Bana (MydTH) Kfepi kf-2 £ fopr Kfop1 kf2 £ fopi
HeMae 3poctanHs BU Hemae 3poctaHHs BYU
2 ﬂeq)eKT ]%CJIHKO'I' kfgp1 kfd :i:fgp1, k>1 kﬁ,»p1 kf;1 iﬂpl, k>1
[IECTEPHI k>4 HeMae 3poctanas BY k>4 Hemae 3pocradHss BY
3 I[e(be?KT MaJjoi mec- kfop1 kf2£fop1, k>1 kfspi kfo £fop1, k>1
TepHI k>4 Hemae 3pocTaHHs BY k>4 HeMmae 3poctanns BU
HeMae 3pocTaHHs kfyp/ HeMaE kfgp/
4 }Ie(beKT" SAHCILICHHA kfz1 HeMae kf.; £ ki fo!, kf.1 HeMae kfyr ki for,
BEJHMKOI IECTEPHI
HeMae 3pocTaHHst BY Hemae 3poctanHs BU
HEMA€ 3pOCTaHHA Kfep; HEMaE kfgpi
5 | AedexT savennens k.2 Hemae kfrtk fopr ks nemae kfz k1 fopr
MaJtoi mecTepHi
HeMae 3poctanHa BY HeMmae 3pocTadnsi BY
Hedextu Ha 1pyrill | Kfep2, kfeps... kfap2, kfops..
6 oci ks kfor HeMae 3poctanHs BY ks Ky HeMmae 3poctanns BU
kfeprk >7
7 | 3noc niowunnuxa kfepr 3poctanHsa BY fUHom 3poctanHs BY
crexTpa Ha
HY




3axinuenns mabauyi 5.1

Ne . CuekTp BiGpauii CnexkTp 06BigHOI
Bua nedexrin - . - -
nm OcHoBHi JlonaTkosi OcHoBHi JonaTkosi
Yoapu 6 niowunnu-
8 P kfepi 3poctanns BU kfepr, k>7 3pocranHs BY
Ky
eghexmu 3mawgyea- | 3pOCTaHHA . .
9 A . HeMae 3pocTanHs kfepr | 3poctanns BU | Hemae miHii B criekTpl
HHA NIOWUNHUKA BY p Kfep P ™
Heioenmudbivoeani . .
10 3pOCTaHHA HIIMX TAPMOHIYHHUX CKIIaZOBHX
deghexmu
Oe, fep1—uacToTa 06epTaHHs OCl peayKTOpa, IO HiUIsra€e J1arHoCTyBaHHIO;

kf3 kfz4 — 1111 4acTOTH 3yOLIB peayKTOpa;
kfep2, kfep3— 9acTOTH OOEpTaHHS IHIIMX OCEN pelyKTOpa;
BY — BHACOKOYACTOTHI CKJIAJIOBI;

fz1 — dacToTa 3y0ILliB BEJMKOI IECTEPHI;

f-2 — dacrota 3y6uiB MaJIoi IIeCTepHi;

HYp— HU3bKOYACTOTHI CKJIAZOBI crieKTpa 0OBiIHOI;
k=123..,k=123,..




Tabaunsa 5.2

Yacmomu cknadosux cnekmpie 6ibpayii i it 068i0H0T 013 sussnenns i idenmugixayii deghexmis pedykmopis
3 HEPYXOMUMY OCAMU 06EPMAHHA 3Y6YACMUX KONIC 6 RIOUWUNHUKAX KOYEHHA

KUIBLA

Ne B decri CuexTp Bibpanii CnekTp o0BigHOL
una AedexTiB : - . .
n OcHoBHi Jlonarkosi OcHoBHi Jlonarkosi
kforE fop1, kf-1% fopi.
1 | Butts Bana (My¢TH) kfepr kf o fop1, Kfopt kf:2% fep1,
HeMae 3poctanHs BU HeMae 3poctanHs BY
) HedexT Beaukoi kfep1, kf.iki fopr, kis1, kfepi kfixk; fop1, ki1,
HIeCTEPHI k>4 HeMae 3poctanHs BY k>4 Hemae 3poctanHs BU
3 JedexT Manoi wec- kfep1, kfotki fopr, kis1, kfepi kfoxki fop1, ki>1,
TepHI k>4 HeMmae 3poctaHHs BU k>4 Hemae 3poctands BU
HeMae 3pOCTaHHSA Kfqp/, HEMag€ 3POCTaHHA kfp 1,
e(eKT 3aueIUIeHHA
4 geJ?I)/IKO'f mecTepHi k. uemae kfzixk; fopi kf-1 HeMae Kfzitk; fopi
p Hemae 3poctanHs BY Hemae 3poctaHHs BU
HEMA€E 3pOCTaHHS Kfyp2, HeMae 3pOCTaHHA kfsps,
e(eKT 3aYeniCHHS
> ﬁa.r?o’l’ [ecTepHi k2 neMae kfzik fop: kf2 HeMae kf:ik; fopi
P Hemae 3poctaHHs BYU Hemae 3poctanHs1 BU
etdekTH Ha 171 kfap2, kfep2, k
6 A .(1) ApyT Sopts Kfaps... | enae 3poctanss BY Sopts Kfaps... | yoviae 3pocranus BU
ocl kfz3, kfza..... kfs kfa....
3H0C 30BHIMIHBOrO
7 fu 3pocrands BY JH 3poctanns BY




3axinuenns mabn. 5.2

IIInapuHHK Ha 30BHIIL-

8 PHRM fia kfu 3pocranss BY kfu 3pocranus BU
HbOMY Ki/bIl
3HOC BHYTPILIHBOIO

9 | kfspi 3poctanns BU kfep1 3poctanHs BU
KLIbLIS
IlInapuHK Ha BHYTPill-

10 PHRH Ha Ce 3pocranns BY kfs 3pocraHHg BU
HbOMY KiIbIIi

e(eKTH T KOYeHH 1

11 Aed Foun kfp 3poctanas BY Foum kf 3poctanHs BY
cernaparopa
100 S Sp——— HEMae 3pOCTaHHs

12 |7 yB spoctauns BU | kfip, K., kfs, kfie, | 3pocTanns BY | nemae ninii B ciextpi
TiAIIHMITHAKA

Kf

He inentudikonani . .

13 3pOCTaHHS IHIIWX FAPMOHIYHMX CKIIAJIOBUX
neexTu

n€e, fop1—uacToTa 00EPTAHHS OCi PEAyKTOpa, 1O MiANArac AiarHOCTYBAaHHIO;

fep2, fop3—4aCTOTH 0OEPTAHHA IHIIKUX OCEN PENYKTOPA,
f.1—4acToTa 3yOLiB BENHUKOI IECTEPHI;

f:2— 4acroTa 3yOLiB MaJol eCTepHi ;

f:3, f-4— iHIIi HACTOTH 3yOLIB penyKTOPA;

f.— 4acTOTH 0OepTaHHA T cenapaTopa;

fu— 4YacTOTa NepeKoUyBaHHs Tij KOYEHHS 110 30BHIIIHbOMY KiIbLIO;
fs—19acTOTa NEPEKOYYBAHHS TLI KOYEHHS 110 BHYTPIIIHBOTO KiJIBIIO
fmx— dacToTa 00epTaHHs Ti/1 KOYEHHS;

BY — BHCOKOYACTOTHI CKJIAIOBI ;

k=123 k=123...
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['0/I0BHOO X peKoMeHali€elo 3 BUOOpY pexxumy poboTH peiykropa
TIpH JiarHOCTYBaHHI € 3a0e3MeyeHHs OfHiIEl i3 BCIX WBNAKOCTEH 0OepTaH-
HS MiJ Yac KOXKHOTO i3 MepiofMYHMX BUMIpIOBaHb BiOpauii i 0JHAKOBOT
BETMYHHHM HaBaHTAXKEHHA. 3HAUYEHHs 4acTOTH 00EpTaHHs y BCIX BUMAAKax
MaroTh BKJIaAaTUCh B Jiana3oH Ha piBHi + 10% BiA if cepeaHbOl BEJIMYMHH.
Ipy usOMy cTabilbHICTh YACTOTH OGEPTAHHA IiJl YaC OJHOIO BUMiPIOBaH-
Hs 110BUHHA OyTH He ripuie 1%, B IPOTUBHOMY pa3i JiHii B criekTpax BiO-
pauii 4u il 06BiAHOI ,,pO3MHBAIOTECA | HEMOXKIHBO OyJie OTPUMATH Bipo-
TiHI pe3yabTaTH AiarHOCTyBaHHs. BenuunHa HaBaHTaXeHHs y BCIX BH-
Najikax TaKoK [TOBUHHA BUTPUMYBATHCh 3 TOYHICTIO He ripiue + 20% Bin i
CepesHbOr0 3HAUEHHS.

Oco6IHBO HANEXKHUTH 3YNIMHUTUCh Ha PEKOMEHJALIAX CTOCOBHO BH-
6opy HaBaHTaXEHHs HA PEAYKTOp Mij yac aiarHocTyBanHs. Kpaule nan
BCe, AKILO BEJIMYMHA | HAMpPSAM HaBaHTa)KeHHs OyayTh TUMH X, NPH SKHX
BiAGYBAETHCA OCHOBHHMI 3HOC IIECTEPHEH i MiNUIMIHUKIB, TOOTO HOMI-
HanbHUMM. [IpH iHIIMX HABAHTAKEHHAX MOXYTh 3MIHIOBATUCH HANPAMH
il HABAHTAXKEHHS Ha TMiAIIMITHUKA i 3MIHIOBATHCH KOHTAKTHI MOBEPXHi
3y61iB, 110 MOYE 3HW3UTH BipOTi/HICTh JiarHOCTYBaHHS 1 NPOrHO3YBaHHS.
SIKIIO K HEMOXJIMBO 3a0€3MEUYHTH HOMIHA/IbHE HABAHTAXKEHHS PElyKTOpa
npy IiarHocTyBaHHi, To GaxaHo xoua 6 36eperTu HanpsM Aii HapaHTa-
EHHsl Ha 3yOui wecTepHeit. B upoMy Bunaiky Gyne 3abesneyeHa MiHi-
MaJlbHa HMOBIPHICTb ,,y/1aBaHOI TPUBOIH® NPH 30epexKeHHi MiHIMAaNbHOT
BIPOriZHOCTI MpPOMYCKaHHS Takux HeOe3neuHuxX AeeKTiB AK TPIilHMHKA i
CKOJIFOBAHHSA Ha 3yOLUIX LIECTEPHEH.

Bci nmoporoBi 3Hau€HHs, [0 BHKOPUCTOBYIOTHCS il BHSBIICHHS,
inenTudika-uii BUAY | BU3HAYCHHA IMHOMHN nedeKTy, 3a1a€ KOPUCTYBaY 3
ypaxyBaHHAM HASBHUX CTATHYHHMX AAHHX i3 1iarHOCTYBaHHs PeyKTOPIB 3
HACTYIHOIO iX Bi3yaJbHO Je(eKTali€r.

TIpy AiarHOCTyBaHHI PelyKTOPIB MO BY3bKOCMYI'OBOMY CIEKTPY Bi0-
paLlii 331a10ThCs IBOE IOPOrOBHX 3HAYEHB [T KOXKHOIO 13 AIarHOCTHYHUX
11apaMeTpiB, OQHH i3 AKX BU3HAYAE NOABY CHILHOTO Ae(eKTy, a IHuHi —
cepennboro. [Toporosi 3HaueHHS BiJAPaxOBYIOThCS BiX CEPEAHBONO 3HA-
YeHHs mapameTpa (CepeIHBOro piBHA CKIafoBOi CrekTpy Bibpauii), mo
BH3HAYABCA 3@ BCHMA TMOTEPEAHIMH BUMIPIOBaH-HAMH (HE MEHLIE TPHOX).
[3 JaHMX TIOTEepeAHiX BUMIPIOBaHb ABTOMATHYHO yCYBAlOThCS TOXMOKH,
SIKi BUMAJ210Th 33 MEXi IPUPOAHBOIrO PO3KHIY BUNAJAKOBHX BEJIHIHH (pPIB-
HIB CKIAZOBHX, 110 BUMiprowThes B 1b BibponpuckopenHs). BemuunHa
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PEKOMEHIAOBAHOrO 10pory cunbHoro paedexry cknagae 20 nb Han
cepeiHiM PIBHEM BiAINOBIHOI CKNALOBOI cCleKTpy. PexoMeHn0BaHe 3Ha-
4YeHHs [OPOTiB cepeaHboro Aedekty B aBa pasu Menuie i cknagae 10 ab.
TlopiBHANLHHMI aHami3 Pi3HMX AJCOPMTMIB JAIarHOCTYBaHHS MalMH 3a
CHIHaJIOM BiOpailii mokasye Ha Te, 10 PeKOMEH/IO0BaHi IOPOroBi 3HAYEHHS
BIANOBIJAFOTH 3arajlbHONPHIHATHM 3HaYEHHAM [2].

ITpu niarHocTyBaHHI 6araTOpPe)KMMHHX MalUIMH ONEPATOP MOXKE
BCTaHOBUTH OLIbLI BUCOKI Mopory. SIkio MaminHa Ge3nepepBHO Mparoe
Npy BIIHOCHO CTabiIbHAX 30BHILIHIX yMOBax (TeMIepaTypa, Bojora i
T. I1.), a il YacToTa oGepTaHHs i HABAHTAXKEHHA HE 3MIHIOIOTLCH, TO 3HAYCH-
Hsl TIOPOTiB JI0NYCKAEThCs 3HIKYBaTH. Lle 1ae MOXIIMBICTL BUSBUTH CJ1a0-
Ki edeKTH Ha paHilHii cTazii X po3BUTKY.

IIpu niarHoctyBaHHI pexyKkTOpiB 3a criekTpoM 00BiaHOI BiGpauii 3a-
AAKThCs TPHOMa MOPOrOBUMH 3HAYEHHAMH IJIS KOXHOTO i3 BUAIB Aedek-
TiB 332 BUHATKOM Je(DeKTiB 3MallyBaHHS MiAUIMIHUKIB, 1S SKUX, SK i B
NOMEPeINbOMY BHNA/IKY, 3a1aI0ThCSA MOPOTH CHUIIBHOTO i CEpeaHbOro Jie-
dexriB.

[Toporu BHM3HauyalOThCA Yy BEJIMUMHAX TJIMOMHM MOAYAALIT Aas BCix
nedekTiB, KpiM JedeKTy 3MalnyBaHHs, /i AKOTO BOHHM BH3HAYAKOTHCA B
OPHUPOLIEHHAX 3arajJbHOrO PiBHS BUCOKOYACTOTHOI BiOpadii, ika BUMIpIO-
€TbCs B Ab BiOpONpUCKOpEHHS.

2.5.4. YTO4HIOBaHHS pe3yJibTATiB AiarHOCTYBAHHS

ITpu BusBneHHI nedekTiB HeoOXiaHO MaTu 36ipHY iHpOpMaLi0 Npo
CTaH BCiX By3JliB MalIMHH JUIs OPUIHATTSA PillleHb CTOCOBHO il PEMOHTY UK
TEXHIYHOro 00CIYroBYBaHHA. B 11bOMY BHMAJKY HAJI€XKUTh BUBOAUTH iH-
(opmalliro Ipo cTaH KOXHOTO By3/a i CKIACTH OCTATOYHHH JJOKYMEHT MPo
CTaH MawuHu B uitomy. Tyt HeoOXiqHO MaTH ysBY PO THMOBI cUTyali,
AKI MOXKYTb 3yCTPi4aTHCh Ha NMPAKTHLI 1 IO SKUX MOYKHA BiJIHECTH:

1. Pesynpratn MOHITOPHHIY BKa3ylOThb Ha 3MiHeHHs BiOpauiiiHOro
CTaHy, a pe3yJIbTaTu JlarHOCTYBaHHs He Aai0Th iHdopMauio npo aedexry
Yy BCIX By3/nax MalIMHH. ToMy HaJexuTh BU3HAYUTH YACTOTY Ti€i CKIaj0-
BOI BIOpallii, 3pOCTaHHA AKOI CTAJO0 NPUYUHOIO BUABJIEHUX 3MiHEHb i 32
AKOK0 BCTAHOBHTH, SIKi BY3JH MAalIMHH MOXYTh OyTH JKEpEJIoM Li€i Bil-
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pauii, a moTiM MPOBECTH aHAI3 pesy/bTaTiB ABTOMATUYHOIO AIArHOCTY-
BaHHS LIUX BY3JIB.

2. PesylbTaTH MOHITOPUHI'Y HE BKA3YIOTb Ha 3MiHEHH: BiOpauifiHoro
CTaHy MalluHH, a Pe3ylbTaTH AIarHOCTYBaHHSA JAOTH CYTTEBI JedeKTH
okpemux By3niB. TyT HaiexKUTh OBTOPIOBATH BHMIpIOBaHHS 1 KOHTPOJIIO-
BaTH pO3BUTOK JeeKTy Ha TPOTA3i JEKIIBKOX AHIB 10 TOTO 4acy, NOKH
JaHi MOHITOPHHTY TaKOX HE BKAXKyTh Ha 3MiHEHH: BiOpauiiiHOro cTaHy
MaIlHHH.

3. Busip/ieHi 3MiHeHHs BiGpalliiHOro cTaHy MallMHH i AeeKTH B Jie-
KUIBKOX MiIIMTHUKOBMX BY371aX MAlIMHH, 1O nepeCyBaloTh Ha OJHii Ji-
Hii Bajia. B LbOMY BHIA/KY PUUMHOI0 MOXYTh OYTH He BCi IIIMNHHKY,
a JIMIIE OAUH i3 3HAYHUM JAedeKToM, a60 JeeKTH IHIHX neraneil. B npo-
My BHIAJKy HaneXWUTh 3BEPTATH yBary Ha pE3ylbTaTH JilarHOCTyBaHH
{HIIMX By3/1iB MallMHH 3& JaHUMH KOHTPOJIO BiOpauii B iHIWIKX TOYKaX
BUMIDIB.

4. Bussneni HeifenTu(ikoBaHi 3MiHeHHs Bibpauiinoro crany. Hac-
TiLll IPHYMHOIO LBOTO € BIUTUB Ae(DEKTiB IHIIMX By3JiB Ha Bibpaliilo By3Ja,
110 JIiarHOCTYETHCA. B 11b0MY BHIIA[IKy HANOXKHUTH NPOAHANIZYBATH Pe3yilh-
TATH AjarHOCTYBAHHS HIUMX BY3JiB MAlIMHU i IEPErIAHYTH CAUCOK CKIa-
JOBUX BiGpALlii, 32 AKUMH TOCTABICHO JiarHO3M Y BCIX TOYKAX KOHTPOIIO.
Slkmo HeifeHTudikoBaHUil AedeKT MOCTaBICHO 38 THMH CKJIaZIOBUMH BiO-
pauii, 3a sikumu ineHTHdiKOBaHI NEPEKTH IHIIOrO By3Na, TO NPUUMHOIN
3MieHHs BiOpanii yactiu i € 11l AeeKTH.

Bijibll IeTaNBHO MUTAHHS OO YTOYHIOBAHHS PE3YJIbTATIB iarHOC-
TyBaHHs PO3IJIAHYTO B pooTi [2].

3. TEMJIOBU MOHITOPHUHT 1 JITHOCTUKA

Ieit BUA MOHITOPUHTY i 1iaTHOCTHKH OTPUMAB IIMPOKE 3aCTOCYBAH-
Hsl B PI3HUX TAIy3sX POMHCIOBOCTI (MeTanypriiHii, ripHu4ii, MaLIKHO-
OyiBHiH, XiMiuHii i iHIKX) i B PIBHOMAHITHAX BHAX TeXHiKH (Bif caMux
TIPOCTHX JI0 KOCMiYHHX alaparis).

OcobnuBy poilb TEMIOBUA MOHITOPMHI i JliarHOCTHKA BiXirpaioTh
npu o6CTeNEH ] KPYIHUX METalyprifiHiX arperaTiB, A€ NpH [EBHMX YMO-
BaX MOXK/IMBE IPOPHBAHHS BEMKOTO 06’€MY PiZIKHX PO3ILIABIB, 10 MOXKE,
KpiM 3HAYHMX EKOHOMIYHHX BTPaT, BHUKIMKATH TpariuyHi HaclIAKM YU XK
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nedexTn GyTepOBKH MOXYTh CTATH NPHYMHOIO HEBIAHOBIIOIUYOTO CTAHY
METAJTOKOHCTPYKILH | KpYNMHUX pyliHyBaHb BUKOHABYMX MexaHi3MiB. Jlo
TaKHX 00’€KTiB, HacaMmepel, MOXHA BilHECTH KOHBEPTOpPH, Neyi, MiKce-
PH, KOBIlIi, MAIMHH HANIBHENEPEPBHOTO i HEMEPEPBHOTO PO3NIMBAHHS 3a-
rOTiBOK i T. I

TennoBuit MOHITOPHHT i AiaTHOCTHKA JOCTATHLO €(PEKTUBHI, X0Ua, B
OKPEMHX BUIAJKaX MOCTYNaThCs BiOpalifHUM MeToiaM npH 00CTeKeH-
Hi MEXaHIYHUX 3’€[HaHb | Mepeaad 3 TEPTAM, HE3A/NOBIUIbHMI CTAH AKHX
NPOSIBJISETHCA B MIABUILEHH] X TEMNEPaTypH.

Jl1s BUMIpIB TEMNeEpaTYpH 3aCTOCOBYIOTH CIIEUiallbHi TEPMOMETpH,
nipometpy i Termosizopu. [lopsax 3 npunagamu, B JesKHX BHNAAKaX, BU-
KOPHCTOBYIOTb TEXHOJOTii HA OCHOBI TEPMOIHANKATOPHUX PEUYOBHH.

TEPMOIHAUKATOPHI METO/IA

BuKkopucTaHHA 1IMX METOZIB € BKpail e(DeKTMBHUM B THX BUMAKaXx,
KOJIM BHHHKAE HEOOXIZHICTh y BUBYEHH] TEMIIEPATYPHOrO Mojis 06CTexYy-
BaHOro 00’€kTa, TOOTO TaM, Jie FOJIOBHHM MOKA3HMKOM CTaHy 06’€KTa € He
abcosoTHa TeMmniepartypa, a xapakrep ii po3noaiienns no nosepxHi. Ha-
NPUKIAA, NPU JAOBEAEHOCTI BY37iB 1 AeTalieid, TepMooGpolil, BU3HaUeHH]
neperpiBy obajHaHHs, 00CTEKEHHI KPUCTAN3aTOPiB M1 METAIB i CILa-
BiB, BUBUEHHI CTaHy ()YTEPOBKH MiYHMX arperaris i T.IL.

B 3anexxHoCTi Bift yMOB i Lii€# JOCIIIKEHHS 3aCTOCOBYIOTh KOIbO-
posi, cmpykmypnui i eazoeudinsioui mepmoinouxamopni pevoeunu (TIP).
Bisyanizauiro TemrniepaTypHux MnosiiB MOXYTh 3a0€3MeUHTH JiHuIe Gararo-
nosuuiiini KTIP, ski MaloTh OeKilibka KPUTHYHMX TeMIEpaTyp B HOCTAT-
HbO LIMPOKOMY TEMIEPATYPHOMY IHTEpBaJli, UM TUIABHO 3MiHIOIOTH CBiH
KoJlip B 3a7€XHOCTI BiJ TeMneparypu. B cBoto uepry, Li peqoBuHH mozi-
NKIOTh HA 360POMHI, HE360POMHI | K8A3U3EOPOMHI.

360pomHi BUKOPUCTOBYIOTh TOi, KOJM HEOOXiAHO Ge3nocepeaHbo
CHOCTEPiraTH TeMnepatypHe noje B npoueci Harpiby. [Ipore ix Bukopuc-
TaHHs (32 Apkensnom B.I'.) nouinene npu temnepatypax no 497-527°C,
OCKUIbKH TIpH Oiflbll BUCOKMX TEMIepaTypax ix KoJip MoXe MacKyBaTHCh
BJIACHHUM TEIJIOBUM BHIIPOMIHIOBAHHSIM.
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Hessopomni i keaziseopomui PEYOBHUHU BHKOPUCTOBYIOTh Yy BHITaA-
Kax, KOJIM HeoOXiJHe 00CTexEeHHs TeMIEpaTypHHX HONIB Y BaXKOLOCTYII-
HUX MicLX.

TepMOiHAMKATOPHI PEHOBUHU BHUIOTOBIAIOTH MOHaH 20 3aKOPAOH-
uux dipm. Iporte, nuuie HeGarato 3 HUX € 6AraToONO3ULIHHUMH.

TEPMOMETPHU

Cepen pi3HOMaHITHUX THIIiB TEPMOMETPIB HaiOLILLIONO MOIHPEHHS
Habynu B cepi TEMIOBOrO MOHITOPUHTY LU(POBI TEPMOMETPH, SKI 10~
3BOJIAIOTH 3 BUCOKOK TOYHICTIO BHMIpIOBATH TEMIIEPATYpy B WIMPOKOMY
aianasoni (Big —60° o + 3000°C).

B Ykpaini NpoBiiHUM nianpueMcTBOM B cdepi TepMonpuianodyay-
BaHHS € HayKoBO-BUpOOHHMue 06 enHanHs «Tepmonpunam (JIbsis). Ilin-
MPUEMCTBO BUTOTOBJISE CTALIOHAPHI i IEPEHOCH] TEPMOMETPH.

Cmayionapni (wumogi) mepmomempu TPaIIOOTh i3 CHUTHANaMU
TEPMOMEPETROPIOBAYIB OMOPY, TEPMOCNEKTPHUHMX MEPETBOPIOBAUIB i
JUKepeN Hanpyrd i cTpyMy. o 4Mcia IMMTOBMX NPHNAMiB BiHOCHTHCHA
nume npunaa TO-11023. BumiproBanui Jiana3oH TeMOepaTyp CKiajae:
~50°...+ 150°C ; -200°...+ 600°C ; —50°... + 1600°C.

Iepenocni npunadu BATOTOBIAIIOTBCS OJHOKaHaIbHUMU i Garatoka-
HanpHUMH. Jlianma3oH BuMiproBaHux Temmnepatyp Tepmomerpa TO-11024-
10 cknamae: —80°...+ +250 °C. PosainbHa 3aatHicTs npunaay — 0,01°-
0,1°C. B {10ro KOMIUIEKT BXOAUTH 10 JECATH TEPMOIEPETBOPIOBAYIB.

TMopratusnuii opHokaHansHuil nudposuit repmomerp TT-LLO16 po-
3paxoBanuii Ha nianaszoH Temmepatyp Bix—10 °C po + 1200 °C, a TT-
11016-01 — Big —60 °C no + 200 °C.

TexHiuHi XapaKTEPUCTHKH TEPMONEPETBOPIOBAYIB IIMX MPHIALIB Ha-
BeJieHo B Tabn. 5.3.

Cepen 3apy6ixuux po3poGOK LIMPOKOro MOIMPEHHs HalOynu HuQ-
posi TepmomeTpu C.A861, C.A863, C.A865 (sup. CHAOVIN ARNOUX,
®pannis), TML] 9210 (Pocis), ETI-2001 (BenukoGpuranis), Testo 905-
T1, Testo 905-T2, Testo 925, Testo 935 (Himeuunna).
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Taoauun 5.3
Texuiuna xapakmepucmuxka meH30nepemeopoeayie

. Ilpn3navenns,
OcHoBHi napaMeTpn X
Tun (TemmepaTypa/posmipu) cepenoBHuie, 06’ ekt
patypa’p p BHMipIOBaHHSA
T911-01 {0...200 °C; noexuna 160 MM B’s3ki pedoBiHH
TO11-03 | -60...+600 °C; nomxura 400 wy | | XK CHITid, B3k
peYOBUHU
T911-04 | 0...800 °C; nosxuna 500 mm Pizki, cunKi pe4oBHHK
T912 |50...500 °C Meranesi noBepxHi
T919 |-60...4+500 °C; noxuna 400 mmM | T'a3ononiGHi peqoBuHM
of. M
T921 20...200 °C; niametp TopkaHHs Meranesi noepxi
10 MM
T922 |0...250 °C OGepToa.l Metanesi
HOBEpXHi
T-003 |0...200 °C; nosxuna 60 MM HamisTsepni Ta rymosi
peYOBHHU
T-930 |0...180 °C; nomxmna 1000 ym | DAraTOLIAPOBI penbedui
Matepiau

3acTocyBaHHs SIK BITUM3HSHUX, TaK 1 3apyODKHUX UM(PPOBUX TEPMO-
METPIB NPH 0OCTEKEHHI MEXaHIYHOrO OBJIaAHAHHS [IOLIIbHE JHILIE Y THX
BHIIAJKaX, KOJIM TeMIIEpaTypHHii (GakTop HalGIIbLI HOBHO XapakTepusye
CTaH 00’€KTa, YH TaM, e OCHOBHOIO 3alaueto 0OCTEXEHHS € BUMIp TeMIe-
patyp (Hanpuknaz, poGouNX CEepelOBHIL TiAPOCHCTEM, OXOJIOMKYBATLHHX
CepeIoBHLIL MIYHMX arperaTtiB, PeakTopiB i T. 11.). Xo4a, py BUKOPHCTaHHI
TepmoniepetBoproauis T912 i T921, MoxniBe BHsBieHHS nedeKTiB py-
XOMHX CHNOAY4YeHb, OCKINBKH OUIBIIICTb 3 HUX BMKIMKAIOThH MiJBHUILEHHS
TEMIIEPATYpH Yepe3 301bLIeHHS CHIT TEPTA.

MIPOMETPHU

i mpuaask HanpoTHBary HUQPOBUM i iHIIMM THMAM TEPMOMETPIB,
ki MoOy0BaHi HA TMPHHLKII KOHTaKTHAX BHMIipIOBaHb, NPU3HAYEHI s
©e3KOHTAKTHOTO BHMIpIOBaHHs TEMMEPATYp. IX 3aCTOCOBYIOTh B pi3HOMa-
HITHHMX Tajly3sX NPOMHCIOBOCTI, jie TeMIEPATyPHUH (JaKTOpP € rOJOBHUM
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yM BaXJIMBHM T1OKA3HUKOM CTaHy 00’€KTa 4u cepesioBHIla. B mipomerpax
BHKOPHCTOBYIOTh, 3a3BHYaii, BHCOKOUYTJIMBI NpUiAMayi BUIPOMIHIOBAHHS,
Bi3yaJlbHE 4M Jla3epHe HaBEIeHHs Ha 00’ €KT.

TpoBifHKM BUPOOHHUKOM MiPOMETPiB B YKpaiHi € HAayKOBO-BHPOOHH-
ye 06’ eanans «TepMOnpunay, ike BUTOTOBJISE CTALIOHAPHI i MEPEHOCHI
nipomeTpH (puc. 5.28).

i 4 -

Pucynok 5.28
ITipomempu: cmayionaphuii (a), nepenocti ,, Cnompuu-4I1M, SIHM*
(6) i ,, Tepmozond* (,, Cmup-1°) (s)

TexHiuHi XapaKTEPUCTHKH IEPEHOCHUX TPUIAAIB HABEJCHO B
taba. 5.4.

Inentndikaniio BUMipoBaHOi TemnepaTypu (QikcyloTb Ha Tabio B
undposiii popmi. [Ipunazan 3anam’sSTOBYIOTh MOTO4HI i MaKCHMaJIbHi 3Ha-
yenHs Temneparyp. [lepenGadena nonpaBka Ha BMIIPOMIHIOBAJIBHY 3/1aT-
HicTh 00°€KTa, BU3HAUEHHS SAKOi 3/iCHIOIOTH 33 BIIOMHMHU 3HAYCHHSIMH
Temneparypi. Buxinuuii curnan npunaznis ynidikosanuit (0...5 MA uu
4...20 MmA;0...10 B; 0...100 mB).
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Taoauus 5.4

1 [ ] \o Qi
R = = he e [
Tun g 58 §§ z g S| TaGapursi ;
& & - 58S 5 2 | posmipn, Mm | 3
=@- g o= 5 3 : =
= m £ = B:?‘
CMoTpuu
M| 30-.300 | 035..15,0 1,5 1,5 70x210x260 | 1,4
Cmotpuu
“Siv | 6001700 | 1,0...15,0 1,0 1,0 | 70x210x260 | 1,4
C_M]\‘;Z‘g"‘ -35...1100 10 | 0017, +1)C [ 2,0| 71x230x265 | 1.5
Tepuo- | 40200 Biz 0,01 1,0 2,0| 170x155x48 | 0,5
30H/1
Crup-1 | 0...300 0,05 1,5 20| @50x205 | 1,5
Crup-2 | 1200...1750 = £(0,01T,+2)°C [ 1,0| @32x1880 | 2.5

Binomum B Ykpaini € 3apy6ixuuii nipomerp AF360 (puc. 5.29) (Bu-
pobuuk TaiiBanb, nocrauansuuk «CiMBoabTY Ykpaina).

Iprnan siBasie coboro indpauepBoHHii TEPMOMETP 3 Na3ePHUM HaBe-
JCHHSIM.

Pucynok 5.29
Ilipomemp AF360
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TexHiYHA XapaKTePUCTHKA

Hianazon eumipioannsi, °C — 8i0 =50 0o + 360
Tounicmo —+1,5°Cabo +1,5%
Bionowenns iocmani 0o 00 'ekma
00 WUPUHU NYYKA —12:1
3amip i3 kpokom, °C —0,1
Bunpominiosanns — preset 0,95
Yac cnpaybosyeanhs, Mc — 500
Dixcayis cuenany — asmomamuyte
YMPUMYBAHHA HA eKPaHi
Bumknenns — asmomamuyme

Ipunad ocnawyeno iHOUKamopoM HU3bKO20 3apsdy Oamapei HCUsneHHs.

Jlemo Ginbll MPOKMMH MOXIIMBOCTSIMH BOJIOAIE 1H(1)paqepBOHuH
nopTaTMBHnn mpomeTp 880 E (puc 5.30). 3aBasiKK HEBEJIUKHUM PO3MipaM,
BHCOKiil TOYHOCTI, MaJiii Ba3i i IMPOKOMY Jiara3oHy BUMIPIOBaHHS LEH
MPHIAJ KOPUCTYETHCS LIMPOKHM TIONIMTOM B PisHHX KpaiHaX. [Ipunan ner-
KM y BUKOPHCTaHHI, Ma€ 3py4YHe Jia3epHe HABEICHHA, IO aBTOMATHYHO
BMHMKA€ETHCA T1iJ] 4aC BUMiPIOBAHHS.

Pucynok 5.30
Iopmamuenuii nipomemp 880 E

Jliana3on BI/lMlp}OBaHMX temneparyp ckiagae —30 go +550 °C.
B npnnam nepe6aueHo MiJACBIYCHHs, PEryIboBaHUH KoeiLlieHT BHUIIPOMi-
HIOBAHHS i HAJIArOJUKCHHS 3BYKOBOTO CHTHANY. [HIII MOKa3HMKM TaKi Xk ca-
Mmi, wo i y npunany AF360. [Tocravanshuk npunais «CiMBonbT» Yipaina.
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TEIIVIOBI3OPHU

Tennogizopu, sk i MipoMeTpH, NpU3HAYAIOTLCS IS GE3KOHTAKTHOTO
BUMIpIOBaHHs Temnepatyp. ITpote Ha BiaMiHy Bix mipomerpiB, ki (ikcy-
10Th TOYKOBE 3HAYCHHS TEMIIEPATyp, TEILIOBI30PH JO3BONISIOTH (iKCyBaTH
KapTHHY PO3NOJIIEHHS TEMIEPATypH 10 06CTEXYBAaHOMY 00’€KTi, TOOTO
BUMIPIOBATH TEMIIEPATYPHE TI0JIE, 1110, B IESKMX BUNAJKaX, BKpai BaXJIN-
BO. B Toii ke yac Ha expaHi npunany Binobpaxaerscs B uMdpoBiii Gopmi
TemIeparypa OKpEMHX TOYOK 00CTeXyBaHOTO 00’ €KTa.

Jlo Kpammx CBIiTOBHX 3pa3KiB TEIIOBI30PiB BiAHOCATH TEMIOBI30PH
Thermo View Ti 30, HOT SHOT, Vario CAM, Thermo Vision A40-M,
sAKi nocrauae Pocis.

Lli npunanu onHouacHo BinobpaxaroT TepMorpamy i Temmeparypy,
MaloTh SCKpaBe i YiTke 300paXkeHHs, MporpamMHe 3a0e3MeUeHHs s aHali-
3y TEpMOrpam i MiArOTOBKH 3BiTiB.

3actocyBaHHs TeNoBi3opiB 3a0e3neuye 3anobiraHHs MPOCTOIB 3a
PaxyHOK YCYHEHHs aBapiiHMX CHTYyallii, IBUAKOTO i SKiICHOTO BHSIBJICHHS
TEXHIYHUX i QYHKIIOHANBHUX TIPO6IIEM NpH 06CTYroByBaHHI 06/1aHAHHS.
Jl03BoIIsIE OLiHIOBATH SIKICTh BUKOHYBAHMX PEMOHTHHX i MPo(inaKTHYHUX
poOiT, BUABNATH JKepena i OLiHIOBATH PiBHI eHepreTHdHHX BTpat. [IpH-
JIaJi1 TAKOXK € BUCOKOE(EKTHBHUM 3aCO00M JIJIsl IPOBEAEHHS JOCIi[DKEHD i
nepenbayaloTh MOXKIMBICTD HAKOMMYEHHS JOKYMEHTAIbHUX apXiBiB Tep-
MOrpam i CymyTHIX JaHWX MPO MPOBEAEHI AOCIIIKEHHS.

Texniuni XapakTePUCTHKH BHINEHA3BaHMX NPUIAIB ACTAIBLHO BH-
CBITJIEHO B poGori [12]. Tomy 3ynmHHMMOCH Ha OMKMCi JiMIIe TEMIoBi30pa
Thermo Vision A40-M (puc. 5.31), sxuii Mae Hait6iIbIII MOXKIHBOCTI 1110-
710 IIHPOKOTO CHEKTPY 0OCTEKEHHS Pi3HOMaHITHUX 00’ €KTIB.

Pucynoxk 5.31
Tennogizop Thermo Vision A40-M
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Jliamason BuMiproBaHHs Temnepatyp cknanae Bin —40 no 1500 °C.
Buxinuuii cursain: ananoropuit RS170 EIA/NTSC uu MOK/PAL; undpo-
uii Fire Wire un RTP 3 Buxoziom Ethernet.

Ipunan Mae Beankuit Habip 06’€KTHBIB i MAKPO3’€MHUX HACAJIOK, 1110
J03BOJSE KPiM 3BHYAiiHMX BUPOOHHUMX OOCTEXkeHb TIMOOKI eKcrepu-
MEHTAJTbHI JOCTiKEHHS PI3HOMAHITHIX 06’ €KTIB, IKI PO3MIOYHHAIOTECS Bill
e/IeMEHTapHHX BY3J1iB TEPTH 10 CAMHX CKJIAAHUX TIPOMUCIIOBUX 00’ €KTIB.

Hasoaumo Takuii puisiaa. O6CTeXeHHIO Mif/laBanack MacaoHanipHa
YCTAHOBKA 3 JIBOMa HACOCAMH. 32 JI0NOMOroto BiGpOAiarHOCTHYHUX 3aco0iB
Ha OCHOBi CNeKTpy BiOpauiii 6y/0 10MyILEHO, WO JHKEPENOM ITIIBHIIEHOrO
BiGpaIliliHOro CTaHy YCTaHOBKH € My(dTa, 10 PO3TaIIOBaHa MK JBHIYHOM i
HacocoM. [IpoTe BCTAHOBUTH KOHKDPETHY NPHYMHY, YAM BUKIMKAHO TAKMH
CTaH, 3a JJOTIOMOrOK0 BiGPOMOHITOPUHIY HE BAanocs. B Toi ke 4ac 3a
nonoMoroio Temosizopa Thermo Vision A40-M BcTaHoBs€HO, 1110 M ABU-
wieHHi BiBpaLlil OB’ A3aHi 3 KYTOBUM 3MillIEHHAM i€l My(TH.

4, IE@EKTOCKOIIIA

CBOcuacHe BCTAHOBJNEHHS MpPHYMH BiAMOB i BUABJICHHS Ne(eKTiB B
JeTansx oGiaqHAHHA € BAXJIMBOK YMOBOK MPaBHIbHOTO OLIHIOBAHHS
CTaHy OONaJHAHHSA, MAIPYHTSAM Ui TOTIEPEKEHHs aBapiii Ta NMpH3Ha-
YeHHs BIANOBIAHOTO METOJY MiJABMIIEHHS HaaifiHocTi i 3asaTkom Gesasa-
piiiHo1 poboTH.

Jletani, o oTpuMaiu asapiiiHi nedeKkTd, MaloTh 3a3BH4aii IBHO BUPa-
JKEHi 03HaKH (TpilllMHH, 331MPKH, BUOOTHH i iHILE), 32 AKMMU MOXe OyTH BH-
pillIeHO MUTAHHS, Y4 MOMKHA TaKi JeTaili JOMyCKaTH [0 NOAANbILOI poboTH
Ticns AESKOro BiiHOBIEHHS a00 iX HeOBXiMHO OCTaTOHHO BUOpAKYBATH.

Haii6inblily MpakTHYHY CKIaIHICTb SBJIS€ BCTAHOBIIEHHS BUOIPKOBHX
O3HAK YISt eTanei, 1o MiAAAIThCS PHPOAHBOMY MEXaHIYHOMY 3HOCY.

Jlnst BU3HA4YEHHs AE(EKTIB 3aCTOCOBYIOTHCS PI3HOMaHITHI METOIH.
Hail6ib1u MOWMPEHNM € Bi3yalbHHil OMIS, 2 TAKOXK METONH, No0yaoBaHi
HA 3aCTOCYBAHHi TiApaBIi4HOrO i ra3oBOro THMCKIB, Ha MOJEKYIAPHUX
BIIACTMBOCTSAX PiJMH i MATHETHOTO YH €IEKTPHUYHOTO OB MaTepialis, Ha
BJIACTUBOCTSX 3BYKOBUX XBMJIb.

Meroau aedexTyBanHs, wo Mo0yAOBaHi Ha TifPaBIi4HOMY i raso-
BOMY THCKAX, 3aCTOCOBYIOTb TIPH BU3HAYEHHI BOJIOHENPOHHKIMBOCTI LIBIB
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i cucrem TpybonpoBo-aiB. KpiM Toro, uuMu MetonamMu BUsIBICHHS Aeek-
TiB KOPUCTYIOTBCS IUTS THX JETAJIEH, SIKi PaLIOOTh 1MiJl THCKOM.

MeToam, 1o OCHOBaHI Ha MOJIEKYJSIPHUX BJIACTHBOCTAX PiJMH, ro-
JIOBHUM YHHOM 3aCTOCOBYIOTb [UISl BUSIBJICHHS TIOBEPXHEBUX Ne(EKTIB Jie-
TaJIEi, BATOTOBJIEHHX 13 HEMAarHETHUX MatepiasiB (i HE TiIbKH).

HainpocTimuM i Oinbl-MeHII TOCTYITHHM Ha ChOTOJHIIIHIN JeHb €
JIFOMIHECLEHTHUI METOJ, 3TiZHO 3 SKUM Ha 3HEXXHUPEHY IMOBEPXHIO JETa-
JIed HaHOCHMTBCS JTIOMIHOMOP, KW NMPOHUKAE B iX TPILMHM, MICIS YOTo
noMiHOMOp BHAANSIOTH 3 HOBEPXHi (MPOMUBAIOTH i MPOCYLIyIOTh). IToTiM
A€Tajlb ONPOMIHIOIOTh YIbTPadioNeTOBUMH MPOMEHSIMH. 3ajlMIIEHUH B
TPilIMHAX JIIOMIHOGOP MPH ONMPOMiHEHHI Oy/ie ACKPaBO CBITHTHC.

Jlns onpomiHeHHst po3pobieHo ynbTpadioneTosi ociTaoBayi. 30-
KpeMma 3aCTOCOBYIOTHCS MOPTaTHBHI yibTpadionerosi ocBiTmoBaui Yd-
101 i Y®-102 (OOO HIlk «MUKPOH») (puc. 5.32). Bonu npusHayeHi
JUIS JIFOMIHECLIEHTHOTO KamiIsiPHOT0, MarHeTOMOPOIKOBOIO KOHTPOJIIO i
TEYOUIYKAHHS B YMOBAX YCKJIAIHEHOIO JOCTYMY 10 KOHTPOJIbOBAHOI 110-
BEPXHi YW HEMOMUTHBOCTI Mi/IBOJLY €JIEKTPOKUBIICHHS.

Pucynok 5.32
ITopmamuenuii ynempaghionemosuii oceimniosay Y®-101

Texniuna xapakrepuctuka Y ®:

Josacuna xeuni, Hm — 365
Inmezpanvna nomyacnicms, mxBm:
npunao Y-101 — 17000
npunao Y@-102 — 39000
Kuenenns, B —4,5
TIabapumu, mm . —45%135
Maca, ke —0,5

138



opsa 3 uumu nopratusakmu npuiagamu HIIK «MHUKPOH» noc-
TaBise cTalioHapHi ynbTpadionerosi ocsiTmosayi Y®-301. Ha siaminy
BiJl aHAJIOTIB MpPWJIAJ MOXE BUKOPHCTOBYBATHCH SK B FOPU3OHTAJILHOMY,
TaK 1 B 3BUYAiiHOMY BEPTHKAJIBHOMY MOJIOKEHH], 3 TAKOXK B ITiABILIEHOMY
CTaHi Haj ACTaJUIIO.

Ile Aae MOXJIMBICTL PO3TALYBATH OCBITJIIOBAY HA CTOJI NPOTH JIeTa-
Jli, YCTAHOBNIIOBATH HOrO HA MOJMLI, KPOHIITEHHI i T.1I., TOOTO TAKHM HH-
HOM, 1100 BUIIPOMiHIOBaHHs 0YJI0 HAlpaBIeHO BiJ oneparopa.

[luM ke MiANPHEMCTBOM MOCTABJSIOTHCA 0araTopa3oBi aepo3OibHi
GanoHH, OCHALIEHMMH HacaaaMH JUlsl ONUIICHHs roBepxHi. Lli 6anonn nia-
XOAATH SIK i HAHECEHHS KOMIOHEHTIB HaOOopiB 3acobiB KamispHOTo
KOHTPOIIO, TAK i Ui MATHETOMOPOLIKOBHX CycneHsiH i GpoHoBux GapBHU-
KiB [IPH MarHeTOMOPOLUIKOBOMY METO/I.

Y BakyyMHUMX 00’€kTax (BaKyyMHOIYTOBi i €lEKTPOHHONPOMEHEBI
nieui, peakTopy Ta iHule) Micue AeeKTiB BU3HAYAIOTH 32 JONOMOIrOI0 re-
nito. B uux 00’€KTax [0 BaKYyMHOI CHCTEMH NPHEAHYEThCS TEUOLIyKad,
KM MUTTEBO Pearye Ha HasBHICTH B KaMepi rellito, N10Ja041 38YKOBMI |
CBIT/IOBMI curHamu, ITomyku Micup HaTiKaHHA 30BHILIHBOrO MOBITPA B
cepeuHy 06’ €kTa (MIKpOTPIillMHH, YUIiIbHEHH i T. iH.) BinGyBaerscs Ha-
CTYNHHM 4HHOM. Bcepenuti 06’€xTa CTBOPIOEThCA HeoOXxifHa rianbuHa
Bakyymy. ITic/ist 11500 BakyyMHUii IPOCTIp Bif’€IHYeTbCA Bif MaricTpai
BAaKYYMHOI CTaHLii 32 A0MOMOroo nepeabayeHnx BUCOKOrePMETHYHHMX 3a-
TROpiB. ['entiii HAGUpaeThCs B 'yMOBY Kamepy (Hampukias, kamepy yr-
GonpHOro M’sua) i oneparop o6yBae reflieM KOKHUI NiJ03pIOBaHUI elle-
MEHT [I0 TOrO 4acy, OKH TedoulyKad He nogacTh curnaiy. Lle 3acBinuntsb
fpo Te, 11O came B LBOMY MiCLli MOpYlIEHAa repMETHU4HICTh Yepe3 yTBO-
pEeHHs MiKpOTpilllMH y BakyyMHiil Kamepi uu uepe3 HeHajliiinoro QyHkui-
OHYBAaHHS KOTPOroCh i3 BAKYyMHUX YIIiLIbHEHb.

Metoan, nobyaoBaHi Ha BIACTUBOCTAX MArHETHOTrO I10Jis, 3aCTOCO-
BYIOTb I/l BUSBJIEHHS B CTAJICBUX | YaBYHHHX JETANSX TPILMH, PHXOBA-
HUX LITIAPHH i IITAKOBUX TUIIBOK, SIKi HE MOXYTh OYTH BU3HAUEH] Bi3yalb-
Ho. Lleii MeTo/1 3aCTOCOBYEThCS YacTitie NpH 06CTEKEHHI BasliB, WATYHIB,
IHTOKIB 1 T.I.

JleekTocKomis, CTBOPEHA HAa BIACTHBOCTAX MArHETHOrO 1oJjs, no-
JIAETHCS HA MArHETHO-TIOPOILKOBY | MarHETHO-iHAYKLiHYy. MarueTHo-
nopolnkoBuii BuA Aedexrockomnii — HaiGimbI nomupenui i nobynosa-
HUil Ha YTBOPEHHI MOJIB PO3CiIOBaHHS MOPOLIKOBOrO METaly Haj nedek-
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TaMH NPH HaMarHevyyBaHHI J0C/IiIKyBaHOI aetaii. Yacrime MarueTHi mno-
POIIKH 3aCTOCOBYIOTh Y BUIAA1 CyCHEH3il B TaKuX piJiMHAX, K rac, Mi-
HepasibHI MacJia, BoJa, CIUPT i T.1. MarHeTHMii MOPoOLIOK KOHIEHTPYEThCS
B MICLISIX, JIE TIEPEPHBAETHCS YN 3aTPYAHIOETLCS TIPOXOKEHHS MAarHETHO-
ro MOTOKY BCEPEMHI eTalli, ab0 CTBOPIOE PUCYHOK YH ILIAMY, SKi Bifo-
OpaxaloTh KOHTYpH Je(eKTy.

Jlns namarseuyBaHHs JeTajei 3aCTOCOBYEThCS JEKilbKa CHOCOOIB,
OCHOBHUMH 3 SIKMX €: MOJIIOCHHH (HAMarHe4yBaHHsS MOCTIHMM MarHeToM
Y €JIEKTPOMATHETOM 31 CTajIeBUM CEPCYHUKOM); LIMPKYJISUiiiHui (depe3
NeTajib MpoNycKarTh CTPYM, MPU SIKOMY MarHeTHI CHJIOBI JIiHii 3aMuKa-
IOThCSl BCEPEIMHI caMoi JIeTali i BOHAa HE Ma€ SIBHO BUPaXEHHX MOJIOCIB);
KOMOiHOBaHHii (TyT OJHOYACHO 3aCTOCOBYETHCS TIONIOCHHI 1 LIMPKYJIALLii-
HUI METO/IH).

B sikocTi HamarHeuyBa4iB BUKOPHCTOBYIOTHCS SIK CTalliOHAapHi, TaK i
NOpPTaTUBHI NepeHocHi mpunaau. Kpaimym cepej oCTaHHiX BBaXaeTbCs
nopraTuBHUK MarnetHuii nedexrockon MJI-411 (MI-4K) (puc. 5.33).

JledexTockon BHKOHAHO Ha MOCTIHHWX MarHeTax i NMPU3HAYAETHCS
JUIsi BUSIBJICHHS TIOBEPXHEBHX A€(DEKTIB THITY MOPYIIEHHS CYLiJILHOCTI Me-
Tajly MarHeTONOPOIIKOBHUM METOJOM Ha JIOKAJIbHHX JiISHKAX JAeTanel
WIJIIXOM CTBOPEHHSI MPUKJIIAZICHOT0 MOCTIHHOrO MarHETHOTO MOJISL.

B skocTi HamarHeuyBaJbHHUX €JIEMEHTIB BUKOPUCTOBYIOTh MOCTiiiHi
MarHetH (0e3 eJIeKTPOXKUBIIEHHS), 1110 JO3BOJISE 3aCTOCYBATH MPUJIAJIH Ha-
BiTh y BUOYXOBO — i Mojke:koHeGe3neuHnx cepenoBuinax, Ha OyiBesb-
HUX MaiJlaHYMKax, NiISHKaX CKJIaJaHHs i 3BaploBaHHs, B MOJLOBUX YMO-
Bax iT. [I.

Pucynok 5.33
ITopmamuenuii macnemnuii deghexmockon M/-411
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OcHOBHi TexXHiYHI XapAKTePHCTUKH

Cepeoniil po3Mip KOHMPOIbOBAHOT

OeghexmHol nosepxui, Mm — 120
Maxcumanvha nanpydicenicme noist

6ins nomocie 6aokie, A/cm — He menute 1100
3ycunns ¢iopusy OA0Ki6 HAMASHeYy8aHHS

pepomacnemnoi nosepxui, H — 300...400
Maca depexmockona 6 KoMnaeKmi, K2 — 7,0

Metoau aedektockomii, MoOyAoBaHI Ha BIACTHBOCTSHX 3BYKOBHX
XBH/Ib, TIO/LIAIOTH HA 3BYKOBI 1 y/IbTPa3ByKOBi. MOMIMBICTIO BHSBJICHHS
nedeKTiB 3a JOMNOMOro 3BYKY I0YaNM KOPUCTYBATHCH JaBHO. lIpu 3BY-
KOBOMY MeTOJli OGCTYKYIOTb MOJOTKOM KOHTPOJIbOBAHY A€Taib i 10 3BY-
Ky, IKHil BOHA 110/1a€, BA3HAYAIOTh HAABHICTh YH BIACYTHICTb ACEKTY.

Bifbll JOCKOHAJIHM METOJOM BHABIEHHS IedeKTiB, nodya0BaHOro
HA BIACTHBOCTSX 3BYKY, € YAbTPa3ByKOBUH. PO3pi3HAIOTL NBOX OCHOBHUX
METO/IiB BUsBIEHHS JedeKTiB 3a IOMOMOroK yIbTPa3ByKy: TiIHBOBH (pHC.
5.34, a) i meton Bimm3epkanenns (puc. 5.34, 6).

Pucynox 5.34
Cxemu eusenenns 0eghexmis 3a 00NOMO2010 Y1bmMpaszeyKy

141



CyTb TIHBOBOro METOJy MOJAra€ B MOTIMHAHHI i PO3CilOBaHHI 4ac-
THHH YIbTPa3ByKOBHX XBHJIb Bift AedekTiB. Peanisyrorscs x wi Metoau 3a
ZI0MOMOTOI0 CTIELiaibHUX NPUNIALIiB — YJIBTPa3ByKOBHX J1€(PEKTOCKOIIB.

Hait6inbmoro nowmnpennss Habyam iMmynscHi aedexrockonu (pwuc.
5.34, B). JlepeKTOCKON CKIIANAETBCA i3 reHepaTopa eJeKTPUYHHX KO-
NHBaHb BMCOKOI YacTOTH (reHepaTopa iMIynbCiB) 7, BUNPOMiHIOBa4a 1,
npuiimMaya 2, eIeKTPOHHONPOMEHEBOI TpyOkH 8, miacuiloBaya BiAGHTHX
iMny/ibCiB 5 i reHepaTopa 6 po3ropTaHHs IIPOMEHEBOI TPYOKH.

Hedekrockon mpaioe HacTynHUM 4uHOM. Ha nerans ycranoBiio-
10T BUMpOMiHIoBay 1 i mpuiiMau 2. I'eneparop iMnyiasciB 7 36ymxye
IJIACTHHY BHMNPOMIHIOBAYa, BHACHIJOK 4Or0 BHIIPOMIHIOBAY HAICHIAE B
MeTajl AeTajli KOPOTKi MOYaTkoBi iMOyJIbCH KOJMMBaHb TpuBajicTio 0,5—
10 mMkc, 3a akuMu crigye naysa Tpusanictio 1,5 mkc. SIkio nerans He Mae
AedekxTiB, TO IMOYJILCH Bill BUIPOMIHIOBAYA JOXOASTH A0 MPOTHJIEKHOI
CTOPOHM JieTanl i, BiAOMBIIKMCE BiJl Hel, cripuiiMaroThea npuitmavem. [Ipu
HasABHOCTI AedekTy 3 npuiiMau npuiMae CoyaTky iMImysbC, BigOUTHIA Big
nedexty, a noTiM iMIyJIbC — BiJ MPOTHIEKHOT CTOPOHM JAeTani (I1OHHHif
curnai). [louatkosuit iMnyssc, iMnyssc, BinOuTHit Big aedekTy, i noHHMIH
CHI'HAJl PEECTPYIOTHCA Y BUIJIAAI CrecKiB (puc.5.34, B) Ha expani iHauKa-
Topa 8. Bincranp MiX NMO4YaTKOBMM i KiHUEBMM CIJIECKAMH B MEBHOMY
MacwiTadl sIBAsS€ TOBIIMHY OOCTEXyBaHOi JeTasi, a MK MOYAaTKOBHUM i
NPOMDKHHM BKa3ye Ha MicLie po3raulyBaHHa aedekry. Skuio B JeTani €
Aekinbka nedekTiB, TO Ha iHAMKATOPi Oylde BUIHO NEKiNbKA MPOMiKHHX
CIUIECKIB.

Hns ynerpasBykoBoi aedekTockonii po3pobsieHo BeNHKY KilbKicTb
pi3HOMaHITHUX Tipwnangis (Hanpuknas, Y2-140, Y]2-70, «OkO-01»,
YJI3-71 Ta inwi). Ilpote, HalHOINBIIMM NOTMTOM BOJOMIE NMOPTATHBHUI
yabTpassykoBuii nedexrockon «Al1212 Mactepy», mwo saBase cobor Mo-
AnQiKoBaHy BEpPCil0 AedeKTOCKONa WIMPOKOro MPU3HAYEHHS JUIA BHSB-
JIeHHs Pi3HOMaHITHNX feeKTiB B MaTepianax i Bupobax (puc. 5.35).

3okpeMa 3a [0IOMOrOI0 NPUIALY MOXHA 3AIHCHIOBATH KOHTPOIb
3BAPHHUX 1LIBIB, BUMipH TOBLIMHHM CTiHOK BHPOGIB, NOMWYKH MiCHb KOPO3il,
TPIlMH, BHYTPILIHIX pO3LIapyBaHb, WINApHH i iHWMX AeeKTiB, BH3HA-
YEHHs KOOPAMHAT Pi3HUX MOpPYILIEHb ULTLHOCTI | OAHOPiAHOCTI MaTepianis
(MeraniB i HemeTaniB).
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Pucynox 5.35
Vaempaszeykosuii depekmockon ,,A1212 MACTEP"

punan mae Benuxy Gi6aiotexy Hanaromkens (100 KoHbirypaliit),
nporpamMoBany (JOpMy 30HAYIOHOTO IMIIYJbCY, YAaCTOTY IOCHIAHHS M-
nyneciB 1o 300 I'u, Tpaauuiiine A-po3ropTaHHs 3 MOKJIMBICTIO BIIOHTTA
CHTHANIB Y HeJJeKTUPOBAHOMY BUIIIAI, IONATKOBI PEXKHUMH: «CTON-KaAp»;
«eJIEKTPOHHA YacoBa JIyliay; po3ropTaHHs Ty B.

EneprouesanexHa nam’sth Opuiady pospaxosaHa Ha 1000 300pa-
’keHb Ha expaHi. 38’30k 3 1K 3zificHI0€TBCA 1O BUCOKO4acTOTHOMY USB-
nopry. TIpuiian CyMiCHMi 3 LIMPOKHM CMEKTPOM NEPETBOPIOBAUIB (1aTH-
KiB) pi3Hux BUpoOHuKiB [12].

OcHoBHi TeXHiYHi XapaKTEePHCTHKH

Maxcumanvra moswjuna mamepianie

(Ona cmani), mm — 300
Poboui vacmomu, MI'y —08...15
Ilianazon nepebydoeu weuoxkocmi, m/c  — 1000...15000
Ionoca yacmom npUiioOMHO20 MPAKMY,

My —0,5...15
Tun oucnres — LCD (LED-niocgimka,
320%240 mouok)
Tlianazon pobouux memnepamyp, °C — 6id0 —20 00 +50
Tabapumui po3mipu, Mm — 245x120%x40
Maca enekmponnozo 610Ky, k2 — 0,65

143



[lin yac excruyarauii o6najHaHHs BKpai BaXJIMBO MaTH TOYHI Bi-
JIOMOCTi MPO CTaH Horo (yHAaMeHTiB, 106 CBOEYACHO MPHIHATH Bifmo-
Bi/IHI 3axonu. [ 11bOro MOXKHA BHKOPHCTATH yIbTPa3BYKOBHii 1edeKTo-
ckon Getony A 1220 (puc. 5.36). Lleit npunaj € npeacTaBHUKOM i3 Yncia
HebaraThoX, sKi MalOTh LiILOBE NpH3HAYEHHS. BiH MPU3HAYAETHCS IS
TOLIYKiB MOCTOPOHHIX BMillleHb, TOPOXKHHH i TPIlMH BCepeIHi BUPODIB i
KOHCTPYKIUH 13 3a11i300€TOHY, KaMeHI0, IIacTMAac i noAibHum iM MaTepia-
JiB NIPU OTHOOIYHOMY JIOCTYIIi 10 KOHTPOJILOBAHOTO 00 €KTa.

HedexTockon MoXHa BHKOPHCTOBYBATH JUIsSl BUMiPY TOBIIMHH BUPO-
OiB i U151 IOCIiJUKEHHS BHYTPILIHBOI CTPYKTYPH BHILENIEPEPaxoBaHHX Ma-
TepiasiB i OLIHIOBAHHS X MIl[HOCTI.

Pucynok 5.36
Hepexmockon A1220

Ilpu piarnocTuii OyniBenbHUX KOHCTPYKIiii i BUPOGIB i3 3ami300e-
TOHy siepextockon cymicHo 3 EOM i creuianbHol mnporpamoio Moxe
npanoBaTd B pexumi Tomorpady (To0TO, 3abe3nedyBaTH Bi3yami3aliio
BHYTPILIHBOI CTPYKTYPH KOHTPONILOBAHOTrO 06’ €KkTa). KpiM 1boro npunan
J103BOJISI€ OLIHIOBATH MilIHICTHI XapaKTEPUCTHKH.

[punan cknanaeTbes i3 eNEKTPOHHOrO 60Ky 3 €KpaHOM i KiaBiaTy-
poto i 24-x eseMeHTHOro (6x4) MaTPUYHOTO aHTEHHOTO TPHCTPOIO.

OcHoBHI TeXHIYHI XapaKTePHCTHKH

Minimanvnuii diamemp eusensemozo deghexmy y 6uensoi
ROGIMPAHO20 Yunindpa, Mm —d2
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Maxkcumanvha KOHmMpoJboeaHa

moswuna 6emony, Mmm — 600

Poboui vacmomu, kl'y — 35, 55; 70; 100;
125; 170; 250

Hianazon pobouux memnepamyp, °C — 6i0 —20 00 +45
I'abapumni po3mipu enekmpon-

HO20 6JI0KY, MM — 234%x98%33
Maca enexmponnozo 6n0ky, ke —08
T'abapummni po3mipu anmennozo

npucmpoio, Mm — 145%90x75
Maca anmennozo npucmpoio, ke — 0,76

Jlo yHiBepcaJbHHUX YJIBTPA3BYKOBHX TPUIAJiB, 110 OJHOYACHO MPH-
3HaueHi sk Ui Je(eKTiB, TaK i TOBIIMH 0OCTEXyBaHMX 00’€KTIB, BiHO-
carbes aepexrockonun «OKO-01», YI3-71. A nopsia 3 HUMH BHTOTOBJIS-
H0TBCS IIPHIIA/IM L1ILOBOTO MPH3HAYEHHS — TOBLIMHOMIpH.

KOHTpO/Ib BUMIPiB TOBIIMHHM €1€MEHTIB 00CTEe)XYBaHHX 00’€KTiB HE
TiJIbKM 103BOJISIE OLIHUTH iX TOTOYHMIA CTaH, ajie i CpOrHo3yBaTH TepMi-
HH ix Ge3neuHoi ekcrutyataiii. | B OKpeMHX BHMazKkax caMe TOBIIMHOMipH
MOXYTh OYTH OCHOBHHMH 3aco0amH Tex-
HIYHOrO MOHITOPHHTY 00’€KTiB. 30Kpema,
TiJIBKH 3a JOMOMOTOI0 TOBLIUHOMIpIB MOX-
JIMBO 3 BEJIMKOKO TOYHICTIO BCTAHOBUTH J€-
¢ekTH B TpyOONpPOBOAAX, PEAKTOpax, HACO-
cax, TifpaBiiuHiii amapartypi, KOpPIYCHHX,
TPAHCTMOPTHHX i IHIIMX KOHCTPYKIISX.

Cepen pi3HOMaHITHUX THMIB TOBILH-
HOMIpiB HaOLIbII 3pyYHHM B eKCIUTyaTawii
i B TOM € Yac BUCOKOTOYHMMH NPHUIIAZAMH
€ yJIbTPa3ByKOBi TOBLIMHOMIpH. B VkpaiHi
HaiOIBII BiJIOMUM MOCTaYaIbHUKOM € Hay-
koBo-BupoOHuua ¢ipma «YJIbTPAKOH»,
1110 TOCTAYa€ MPHUIIAJIU B TPHOX KOMILJIEKTa-
migx: YT-31 M; VT-31; YT-31 C. Ha puc.

Pucynok 5.37 5.37 npeacraBneno npunan YT-31.
Yaempaszeykosuii Ilpunax nepenbavae jerke Hauaro-
moewunomipyT-31 JDKEHHSI 1 Ma€ MpocTe MEHI0. 3aruc B 1am’sith
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3MIHCHIOETBCA OJJHMM HATHCKOM KHONKH. B mpuiiag BMoHTOBaHO KaniGpy-
BaJibHUI 3pa3ok. O6’eM BMOHTOBaHOI nmam’siTi ckiagae 4000 pesynbraris
BuMipiB (Tineku a1 YT-31 i YT-31C). Ilepenauy pesyasraris B 1K 3iii-
cHIoeThes 1o KaHany RS 232 C. B npunani nepenbavyeHo curHaisaiiro
PO3PSJKEHHS €JIEMEHTIB )KUBIICHHS OaTapei i CaMOBIAKIIIOUYEHHS,

TexHiyHi XapaKTepuCTHKH

Hianason konmponvosanux moswun (0ns cmaneit), mm— 0,8...200

[lguoxicme nowupenns yrompaseyky, m/c —1000...9999
Abcontomna noxubka eumipis, Mm —0,05+1%
Pobouuii dianazon memnepamyp, °C —J5...+40
I'abapummui posmipu, mm — 145%x82x32
Maca npubopa, ke — 0,47

YKpaiHChKMM N0CTa4YaabHHUKOM TOBLIMHOMIPiB Takok € pipma «Cim-
BOJIBTY», siKa mocra4yae ToBMHOMIpH THIy TM-8812 (puc. 5.38). Bonu
BHKOPUCTOBYIOTBCS [UIsi BUMIPIOBAHHS TOBILMHU i BUSIBIICHHS KOPO3ii Mo-
CY/IMH BHCOKOIO THUCKY, XiMIYHOrO 00JaJHaHHS, KOTJIIB, pe3epByapis as
30epiranns, cTaii i 3aj1i3a, MIacTUKy (ryctuHa miactuky > 10 HA), a ta-
KOXK B LIJIOMY JUlsl MalIMHOOYAIBHOI, Cy100yAiBHOI, eaeKTpoOyaiBHOI i
IHIIMX rasy3eil IPOMHCIIOBOCTI.

Pucynok 5.38
Toswunomip TM-8812 3 nepemeopiosauem
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TexniuHi XapaKTepHCTUKH

Jlianazon eumipioeanns (013 cmani), Mm — 1,2..225
Lllsuokicmo 38yKy, M/c — 500-9000
Huoicnn mesrca pozmipie cmanesux mpyb, mm  — 15%2; 20%3
Po30inbua 30amuicmos, MM —0,1

Tounicms, % —+0,5% + 0,1)
Inmepgpetic —RS232C
Kuenenns —4x1,5V AAA
Inouxamop 6amapei — HU3bK020 3apAdy
Pobouuti dianazon memnepamyp, °C —0...+45

Cepen 3apyGiHHX THIIB TOBLIMHOMIpPIB B SKOCTi Kpauux 3paskiB
BBaXKalOThcs ToBIIMHOMIpH komnanii Dakota Ultrasonics (MX-1, MX-2,
MX-3, MX-5, MX-6, MVX, PVX).

V BUKJIIOYHHMX BUIAAKaX, KOJAM Y BiANOBifadbHUX 00’ €KTIB HEMOX-
JMBO BCTAHOBUTH Ac(PEKTH IMepepaxOBaHHUMH METOAAMH, 3aCTOCOBYIOTh
pagiauiitni Metoan. Cepel PEHTTEHIBCHKUX amapaTiB i OOCTeXCHHSA
TEXHIYHMX 06’ €KTIB LIMPOKOTO MOMIMPEHHS HAOyIH IMIYbCHI MOPTAaTHBHI
anapatd THRy «ApvHa» YKpaiHCHKOro JepXaBHOro mimnpuemcrsa «I30-
torm» (M. Kui). Tlopsia 3 UMMy anapaTaMy LIMPOKOTO 3aCTOCYBaHHs Haly-
nu nedekrockonu ,,ERESKO 42 MF3“,  ,PATMHP-190%, ,,Cupena-5“.

5. CHEUE®IYHI 3ACOBH NIAI'HOCTHKHA
Ir'aPOCUCTEM

Kpim Bi6pauiiiHoro i TenI0BOro MOHITOPHHTIB, AKi € YHIBEPCaIbHHU-
MH METOIaMH 0OCTEXXeHHs Halpi3HOMaHITHILIMX THNIB 00JIaqHaHHSA, MTPH
MOHHTOPHHTI TiApaBiiYHOro 06nagHaHHs i CHCTEM BHKOPHCTOBYIOTH CIie-
uudiuni 3acobu BuMipis. JIo HUX MOXHA BIJHECTH, TEPIL 33 BCE, NATYHKHU
JUISL BUMIpIOBaHHSA THUCKY, pesie THCKY, MaHOMETPH, iponepeTBopioBai,
BUTPATOMipH i iHILE,
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JATHYUKH, TEPETBOPIOBAUYI I PEJIE TUCKY

Hopsana 3 yinoto HU3KOO 3apyOiXKHUX PipM, AATHHKK THCKY BUTOTOB-
aa:10Tecs 1 B okpeMux kpaigax CHJI (Pocis, Binopyce, Ykpaina).

Haii6inpi mwiMpokuid THNAX JaTUHKIB THCKY BUI'OTOBISE POCIHCHKE
nianpuemctso 3A0 ,,Opnexc’ (cepii /I, MD, LHP, H 100, KPT-5, KPT-7,
KPT-C, KPT-CT, KPT-Y, KPT-YT, KPC). Bci ui AaTYHKH ABJIAIOTL CO-
6ot0 MeMOpaHHI nepeTBoproBadi Ha 0a3i TEH3OMETPHYHHX PE3UCTOPIB.
Tobro, Ui nepeTBOpIOBayi NMEPETBOPIOIOTH THCK PIiIMHH, LIO A€ Ha MEM-
OpaHy 3 pe3uCTOpaMH, B eNeKTPUYHUH CHIHan, sKkuii Moxe (ikcyBaTHCH
eJIEKTpUYHUM NpuaagoM. Onip TeH30MOCTa AaTYUKIB B CEPeIHbOMY CKJia-
aae 3,5-4,0 kOm, Buxignuit curnan — 100-300 MB, nocrartuii ans ¢ix-
CyBaHHS PHJIAJ0OM CepelHbol uyTauBocTi. KoxHuH i3 gaTyukiB Mae mity-
Lep 3 TBUHTOBOIO HApi3KOI0, IKUH BrBUHYYETHCS B TiAPaBIIIYHY Marict-
panb. JlaTUMKN MaloOThb HACTyMHI FpaHUYHI 3HAYCHHS BUMIpiB THUCKY B
Mlla:

Hatuuku cepii ,,J1“ _ — 0,6; 1; 2,5; 6; 10; 16; 25; 40, 60;
100

Hatuuku cepii ,,MD* — 1,65 2,5; 4; 6; 10; 16; 25; 40; 60;
100; 150

Hatuuxu cepii ,,LHP* — 0,1, 0,16; 0,25; 0,6; 1; 1,6; 2,5, 4; 6;

10; 16; 25; 40; 60; 100; 150.

Haiibinbii raGapuryu MaroTh aatuuku cepii ,,LHP* — &25,4x45 mm.
Maca ix cknagae He Ginbme 40 r. IlpueaHyrouuil po3mip uiryiepis —
M12x1,25.

[MepeTBopioBaui tucky cepii KPT-5, KPTS-Ex, KPT-7, KPT, KPT-
CT Ta iHwI 3aCTOCOBYIOTBCS, I'OJIOBHHM YHHOM, B CHCTEMaxX aBTOMATHY-
HOIO KOHTPOJIIO, PErYIIOBaHHS | YIPABIiHHS TEXHOJIOMYHUMH MPOLIECAMH
1 B TOif ke Yac MOXYTh CIYTyBaTH 3aco0aMu MOHITOpuHTY. OCOGIUBO LiE
cTocyeTbed enekTpoHHux nepersopioosauis KPT-7, KPT-C, KPT-CT, KPT-
V. BepxHi rpanuui BUMipiB THCKY gocsiraiors 100 MlIla, To6To aianasou
BHMIpIOBAaHUX THUCKIB TYT BKpai LIMPOKWIA, 1LI0 TO3BOISIE IX BUKOPHCTOBY-
BaTH B HAPI3HOMAHITHIILIKX TiAPaBAiYHUX CHCTEMAX.

3HayHO IIHMpLUE PO3KPUTO XAPAaKTEPUCTHUKU JATYHUKIB i MEPETBOPIO-
BayiB B podori [12].
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BUTPATOMIPH

I3 MHO)XHHHU JaTUMKiB BHTpAT PilMH (BUTPATOMIpIB) /Ul 1iarHOCTY-
BaHHS BUKOPUCTOBYIOTHCS HACTYIHi THIIH:

" 3MiHHOrO Nepenaay THCKY;

® 06TiKaHHs (3 [IOBOPOTHOK JTONATTIO);

* TaxoMeTpuuHi TypOiHHI (3 aKcianbHOI i TaHTeHUialbHOW TypOi-
HAMH), KyJIbKOBi, KAMEPHI (TOPLIHEB], NIECTEPHEBI i JIONATEBI TAPOMOTOPH);

* TEMIOBI 3 €NEKTPUYHUM HArpiBOM (KaJOMETPHUHI i3 30BHILIHIM
HarpiBoM i

® TepMOAHOMETPHUUHI);

* yIBTPa3ByKOBi (3 PyXOM KOJMBaHb PyXOMOIO CEPENOBHINA 1 10-
TLJIEPOBCHKI);

® BUXPOBI.

Hait6inbworo nomupenns HaGynu sutpatomipu ITPL BMonrTosano-
TO i TEPEHOCHOTO BHUKOHAHb 3 TPONOPLUIHHMM BHXiIHMM CHrHaIoM, Ji-
yunpHuky piguan HDKY-25-16 i IIDKY-40C-60 BMOHTOBAaHOTO BUKOHAH-
HSl i Bi3yaJIbHHM CNIOCTEPEXEHHSM, BUTPATOMIpH 3 NidunbHHKamMu BIXKY -
100-0,6 i BXY-100-1,6 BMOHTOBAaHOrO BUKOHAHHS 3 Bi3yaJlbHUM CIIOCTE-
pexeHHsM, ponuko-tonateBi Burparomipu PJII-100 i OP-20 BmonTOBa-
HOTO BHKOHAHHA i Bi3yaJbHHUM CIIOCTEpPEXEHHAM. TeXHiuHI XapaKTepuc-
THKHM BUTPATOMIpiB nozaHo B Tabun. 5.5.

Tabauusn 5.5
Texniyni xapakxmepucmuxu eumpamomipie
Tun Jliana3oH BUMIpiB, J/XB IToxubka, %
[TPUI 1o 16; no 63; no 160; no 320 1,0
LDKY-25- 38...50 0,5
16
HIXY-
40C-60 33...280 0,5
BXXY-100-
6, BXY- 510 200 0,5
100-1,6
PJI-100 13...300 0,5
OP-20 0,8...33 0,5
X41-1 5...25:10...50:16...80;25...125;40...200 10
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HoBi koHCTpyKILii yIBTPa3ByKOBHX i BUXPOBHX BUTPATOMIpiB MaKOTh
BMOHTOBaHE BUKOHaHHs 1 ocHaueHi XXK-aucnneem (norounuii BUTpaTH +
cymarop). Buxoau: crpymoBmii 4-20 MA + imnyabcHuii 0...100 Tw.
MaxkcumasnbHUH TUCK BUMIpIOBaHOTO cepenoBuina — a0 10 MlTa.

30BHILIHIN BHA YIBTPa3BYKOBOro (a) i BuxpoBoro (6) BUTpaTOMIipiB
NoKa3aHo Ha puc. 5.39.

a)

Pucynok 5.39
Bumpamomip ynempaseykosuii (a), éuxposuii (6)

3ACOBH KOHTPOJIIO TA BUMIPY TEMIIEPATYPH

Binsnakoro 1ux 3aco0iB € Te, 110 BUHU PO3PaxoBaHi Ha MOPIiBHAHO
HEBEJIMKUI Jllana3oH Temmneparyp. 30KpemMa MpPOMHUCIOBICTIO BUTOTOBJIS-
10TbCs MaHoMeTpuuHi aatunku tunmy TKIT (BMOHTOBaHOro0 BMKOHAHHS 3
NPONOPUIAHMM BUXIIHUM €IEKTPHYHHM CHIHAJIOM i Bi3yallbHUM CIOCTE-
pEeKEHHsAM), TepMoeneKkTpuuHi tudposi natunku TTLI-1(nepenocHoro Bu-
KOHAHHS 3 MPOMOPUIAHNAM BUXiJHUM €NEKTPUYHHUM CHTHAJIOM 1 Bi3yalib-
HHUM CIIOCTEPEKEHHAM), TaTYuKU-pene Temneparypu TAM-103 (BMoHTO-
BAHOIO BHMKOHAHHA 3 JMCKPETHUM EJIEKTPUYHHM CHTHAJIOM), a TaKOX
cxasani (TJI-2, E3K-3I1) i aunaromerpuuni maruuku TYJIE-2M i iHmii.
TexHiuHi XapaKTepUCTUKH AESIKUX TUIIIB IATUYMKIB HABEJEHO B Tab. 5.6.
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Tabauus 5.6
Texuiuni xapakmepucmuxku 0amquxie 6 memnepamypi

Tun Mexi sumiptoBanns, °C Hox;}6r<a,
TkIT | -25...435; -25...+75;0...50; 0...100; 50...150 1;1,5
TTH {0...100; 0...200; 0...600 +0,6
TAM-103| -50...+170; 0...100; 0...150; 0...250; 0...360 1;1,5
T3k 31T | 0...50 I°C
TY]D- |25...125; 100...200; 20...300; 100...250; 25
M 0...100 ’
TPD2-104 | -50...+600 +1

YHIBEPCAJIbHI 3ACOBHU MOHITOPHUHI"
Y I'IAPOCUCTEM

Jlo umx 3acobiB BigHOCATHLCS, HAacaMIiepen, riaporectepu. 'iapoTtec-
Tep aBisie cobot0 ManiorabapuUTHHIl IEPEHOCHHH NPUIIALL JUTsl ONEPaTHBHO-
ro BUMIpIOBaHHs po0ouHX MapaMeTpiB Tiponpusoja (THCKY, TeMIepary-
PH, BUTpAT, BUTiKaHb, Pi3HULI TUCKIiB i TemmnepaTyp, myJjbcauii MOTOKIB,
MiKOBUX TMCKiB, YaCTOTH 00epTaHHs) 3a JOHOMOIOI0 CTPIIKOBHUX Hpuja-
B, MPHCTPOiB LHPpPOBOi iHAMKaLii 60 PO3NPYKYBaHHA PE3yNbTATiB BH-
MipiB. 30kpeMa ISl BUMipiB BUTPAT, THCKY i TEMIIEPATYPH BUTOTOBISIOTh-
ca rigporectepu tunis KCII, KPK i KITI.

Tippotectepu KPK i KCIT BukoHytoTh 3 HM(POBOO iHAMKALIEW, A
KJII1 — 3 MOXUIMBICTIO PO3NPYKYBaHHsS pe3ynbTaTiB BUMIpiB (OyBiuni
«BHHWU ruaponpuBoa», M. XapKiB).

Jlo umcna npoBiaHMX mianpueMcts Pocii, 110 NOCTaBnsOTH riapo-
tectepH, BiaHocutses HIT « TUIJPOCEPBUCHK. TlinnpueMctso peanizye
rigpotectepy tprox Tumis: ['T-01; I'T-02; CII-06, TexHiuni XapakTepHc-
THKH SKHX HaBejeHo B Tabn. 5.7. Cdeporo 3aCTOCYBaHHS LMX NPHIIANiB €
06CTEXKEHHS TEXHIYHOrO CTaHy TiJ[POHACOCIB, TiJIPOMOTOPIB, PO3NOALTIO-
BayiB i TiAPOLKMIHAPIB Oy Ab-IKOTrO THIY Oe3mocepeIHb0 Ha MallIMHI.
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Tadoauua 5.7

Texniuni xapakmepucmuxu 2iopomecmepis

Mapaverph Twun rigporectepa

'T-01 I'T-02 Ca-06
Tuck piaunu, Mila 0...400 | 0...400 0...400
Hanpyra xusnenns, B 4,5 4,5 12
Butparu piaunu, 1/xs 5...500 |[2,5...250| 5...200
Temneparypa piauny, °C 0...100 | 0...100 0...100
YacToTa o0epraHHs Baja, 00/XB 0...2500 | 0...2500 | 100...5000
Maca KoMILIEKTY, KT 10 5 40

liaporecrepn MaroTh OAHAKOBI (DYHKLIOHANIBHI MOMJIKWBOCTI, J0
AKHX MOXHA BiJHECTH:

s pu3Ha4yeHHs 00 emuoro KK/ rizpoHacocy minasgxom BHMIpiB Horo
NPOAYKTUBHOCTI 6€3 HABaHTAaXKEHHS 1 i/l HABAHTAXKECHHSAM;

* BU3HAYCHHS BHYTPIlLIHIX MPOTiKaHp B TiJpOLMIIHIApaX, ripoMo-
TOpax i TiApopo3noAioBaYax ULIAXoM 6e3rnocepeJHEOro BUMIpy iX Besu-
YHH;

" BH3HAYEHHS THCKY HaJaroJDKCHHS 3aM00DKHHX KI1anaHiB;

" MIaBHE KOHTPOJHOBaHE MEPEBipSHHS HABAHTAXKEHHS TifipoBy3na i
rigpomnepenayi 3a 01OMOro0 HaBaHTAXyBaAbHUX IPHCTPOIB.

Tiaporecrepu I'T-01 i T'T-02 BigHOCATBCA OO KJIACy MEXaHiYHHX I
o0naaHaHi CTPUIKOBUMU THIIAMH BHUMIpIOBAIbHHX OJOKIB 1 TypOiHHUMU
JaT4yMKaMu Butpar, a rigporectepu CJI-06 — undpoBuM THHOM BUMIpIO-
BaJibHOro GJIOKYy i 00’€MHHUM JaTYMKOM BHTpaTr. Miclie MiaKIrOYeHHs Tifl-
porecrepiB ['T-01 i I'T-02 na mawmHi — mnicsist 06CTeKyBaHOrO riapoana-
para, a rigporectepy C/1-06 — Mixk riApoHacocoM i rigpopo3noALTIOBAYEM.

Binblu LIMPOKHMH MOMJIHBOCTSAMH BOJIOMIIOTE €NEKTPOHHI (LH(pOBi
i ocumiorpadiuHi) TiApoTecTepy, B CKJIAA AKUX BXOAMUTEH Oinblia Kinb-
KICTh BUMIipIOBaJIbHHX i IHIIMX OJIOKiB. 30BHILIHIHA BHUIJIAJ LUX TiapoTec-
TEPIB MpeJcTaBaeHO Ha puc. 5.40.

Ili rizporecTopH BHNYCKalOThCH HA 0a3l 1HAMKATOPIB CTATHYHMX i
JUHAMIYHMX MapaMeTpiB i KOMIUIEKTYIOTbCSA JATYHKaMH THCKY, TeMIiepa-
TypH, BuTpaT. Komriektu npuianis i npucTpois, 110 BXOAATH A0 CKIaLy
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riJIpOTeCTepiB, MOCTAYAIOTHCS B MOPTATHBHUX HOCUMHUX (pyTisipax, 110 Ha-
raayioTh CBO€I0 (OpMOIO i po3MipaMH AUTUIOMATH.

Pucynok 5. 40
Lugposuii (a) i ocyunoepaghiunuii (6) enekmponni ciopomecmepu
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Po3pin 6
3mauieHHa o6nagHaHHA

1.3AT'AJIBHI BIIOMOCTI

OpHuM 3 HalGinbLl eheKTUBHUX UUIAXIB MiABULIECHHS TPUBANOCTI i
Ha/iHHOCTI MalliMH, a TaKOX 3MEHILEHHs HaJMIpHUX BTpaT €Heprii € BBe-
JEeHHs MAaCTHIBHHUX MartepiaiiiB B 30HH TepTs. [Ipote MacTHIBEHI MaTepianu
BOJIOJIIOTh HE TUIBKM MAacTHIBLHUMH BIACTUBOCTAMH, ajie il KOHCEpBOBa-
HUMH, [0 3aXHIae o0JagHaHHs BiJ| KOPO3il.

Cy4acHi MacTUIbHI MaTepiaiy 3a CBOIM CKJIAJIOM i BUAOM BHXIAHOT
CHPOBHHM Uil iX BUPOOHHLTBA MOAUIAIOTLCS Ha MiHEpanibHi, POCIMHHI,
TBApHHHI i CHHTETH4HI. B ocTaHHIA 4ac, rOMOBHMM YHHOM, BUKOPHCTO-
BYIOTBCSL MiHEpaJIbHI, CHHTETHYHI i KOMOiHOBaHi MaTepiany.

3a (i3H4YHUM CTAaHOM BOHHM MOAUIAIOTHCA Ha Macia (pioki macmuna),
nracmuyri i1 meepoi macmuna.

Macna 3MeHHIyIOTh KOE(DILIIEHT TEPTA, OXONOKYIOTh MOBEPXHi Tep-
Tsl, 3aXHIIAIOTE X BiJ KOpPO3ii, BiAJANsA0Th NPOAYKTH 3HOCY 1 iHUI abpa-
3MBHI YaCTKH, sIKi NIONAJAIOTh Y BY3JIM TepPTs i3 aTMOC(epH LeXy 44 Ha-
BKOJIMILIHBOTO CEPEOBUILA. [X BUKOPHCTOBYIOTH Y BUNAKAX, KOJIH:

* y BYy3/1ax BJAETbCA CTBOPUTHU PiAMHHE YW HAMIBPIUHHE TEPTH;

= ¢ HaJiliHe YHIBHEHHS Y4 BOHO He NoTpibHe uepe3 po3TallyBaH-
H By3JiB Y FepMETHYHHX 3aKPHTHX Kopnycax(IiJLUHMIHHUKK 1 mepenaui
penyKTOpIB i T.1.);

* HeoOX1IHO MPHUMYCOBO BIJABOJMTH TEIIO YM MPOMHBATH BY30II
JJIst BiIBEIEHHS NPOAYKTIB 3HOCY 1 BUPOOHUYOr0 NHJLY.

[Thacmuuni macmuna 36epiraloTs OKpEMi BJIACTUBOCTI Maces i TBep-
JAMX MacTWIbHUX MatepiamiB. B 1x cknaa Bxomats Macno (75-90%), sry-
utyBad (10-25%), HeBenMka KiNbKICTh HAaNOBHIOBAadiB, CTabimi3aTopiB i
npucaiok. BoHU BUKOPHUCTO-BYIOTbCA UL BY3IiB, TEIUIO SIKUX MOBHICTIO
BiJIBOANTBCS B HABKOJMIIHIM MpOCTip, i 4151 BaXKKOBAHTAXHUX IMiJUIMITHH-
KiB KOB3aHH$, 3y04acTHX BIAKPUTHX Mepeay, B IKOCTI 3aKIagHNX MACTHII
BY3JliB TEPT4, @ TAKOXK HEAKI 3 HUX M LUEHTPAJIi30BaHUX CUCTEM PYYHOTO
YH aBTOMATHYHOIO 3MAaLIEHHSI.

Teepoi macmuna 3aCTOCOBYIOTbCS [UISl BAKKOBAHTAXKHHX BY3JIB 1 B THX
MICIIX | OPH THX YMOBAaXx, Jle He yTPHUMYETbCS | HE BUTPUMYE IJ1aCTHYHE
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MacTwio. MacTuibHa Jig HHMX MartepiajiB 00yMOBJIEHA LIapOBOI0 CTPYK-
TYpOIO iX KPHCTANIYHUX PELLITOK, IO B CBOIO 4epry, 00yMOBJIEHO 30uibiue-
HOIO MILIHICTIO aTOMapHHX 3B’S3KiB B IUIOLIMHAX | 3MEHIIEHONI MILHICTIO
3B’13KiB MK NapanebHUMH TUTOHIMHAMH, 3 AKHX CKIIA/IA€ThCA PeliTKa.

Bax<IMBOIO BAACTUBICTIO MAcTHJILHOIO Matepiaiy € Horo B’si3KICTb,
3a KOO MiAGHPAIOTh i PO3PAaXOBYIOTH COPT 1 BHI MacTuina. Pospizusworh
B’SA3KICTh AMHAMIYHY 1 KIHEMATUYHY.

Hunamivnow 6'askicmio 4M KoeiyicHmom HYmpiHb020 mepms
(77, 4) HA3MBAIOTH CHIly ONOPY MPU B33a€EMHOMY MEPEMIIIEHHI JBOX LIApiB
pinuau. OIMHHLEIO BUMIpY TyT € nackanb-cekyHaa (Ila-c). Jlunamiuna
B’A3KICTH BOAM 3a MM BUMipoM ckiazae 1005 mxIla-c.

Kinemamuuna 6 'askicms (V) sBiase cobow muToMui KoediLieHT
BTYHPpILI-HBOrO TEPTA PIIMHKM UM BiJHOWIEHHS ii JMHAMIYHOI B’A3KOCTI 10
IYCTHHH, T06TO v=u/p. KiHeMaTH4Ha B’SA3KiCTh Ma€ OIMHMLIO BUMipY
MeTp KBaipaTHHii B cekyHAy (M%C). KiHeMaTHuHa B’SI3KiCTh AUCTHIILOBA-
Hoi Boau nipu 20 C cknanae 1078 (M%c).

KineMaTnuHa B’S3KiCTh MOXKE TaKOX BMPAXXaTUCh B YMOBHHX OJHM-
HuLaxX (YB) B 3a1€XHOCTI Bijt BIAHOCHOT [IBUAKOCTI BUTIKAHHA TIEBHOI Ki-
ABKOCTI piMHM uepe3 kaniOpoBaduii oTBip. BoHa BM3HauaeThCs fIK Bill-
HOILIIEHHS 4acy BMTIKaHHs MEBHOI KUTBKOCTI PiAMHM uYepe3 KanibposaHuii
oTBip Bickoszumerpy nipu 50 uu 100°C 10 yacy BUTIKAHHS Ti€l X KiTbKOCTI
JIUCTHILOBaHOI BoaM mpu 20°C uepe3 Takuii ke OTBip. BupaxaeThcs B
rpaaycax B’s3kocTi yMOBHHX (B°V), uncesbHO BiINOBIAHKMX B’S3KOCTI 3a
mikasioto Exrnepa (°E).

3arasioM e B XapaKTEPHCTHUKAX MACTHIBHHX MaTepialiB MOJAEThCs
NEPEBAXKHO KiHEMAaTHYHA B’ SI3KICTb.

2.XAPAKTEPUCTUKU MACTHUJIBHUX MATEPIAJIIB

Bci pinaki MacTHiIbHI MaTepiajli MOAIIAIOTLCA HA KJIacH 3a BeJIMYH-
HOO B s3KocTi (knacudikauis SAE ni1s MOTOpHUX 1 TpaHCMiCiHHMX Mace,
knacudixauia ISO VG (viscosity grade) mans inaycrpiaabHux macen) i Ha
TPYyNH 3a piBHEM eKCIUTyaTauiifHWX BracTuBocTed (kmacudixaiis API,
ACEA nans MOTOpHHMX i TpaHCMiciiHuX Macen, kinacudikanis 1ISO ans iH-
AYCTpiaNbHUX MAaces). 3arajioM e MacTUIIbHI MaTepiany NOAiAITECA Ha
MiATPYNHM 32 arperaTHAM CTaHOM (pioki, Hanigpioki, meepoi, Haniemeepoi,
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2a30n00i6Hxi) | TpU3HAYCHHAM (MOMOPHI, mpancmi-citini, peOykmopHi, iH-
dycmpianbHii T. 11.).

Momopni macaa BUKOPUCTOBYIOTHCS TOJIOBHMM YHHOM, B JIBUI'YHaX
BHYTPIIII-HBOT'O 3TOPSHHS.

Tpaucmiciiini macna — Macia WHPOKOro NpPU3HAYEHHS. 3aCTOCOBY-
10TBCS 1Sl 3MaLCHHS BY3TiB 1 fieTanel TpaHcMiciii: KopoOoOK nepenady, Be-
Jy4YMX MOCTiB, KOpOOOK BiAOOpY MOTYXHOCTI, pO3AaBalbHUX KOpOOOK,
PEAYKTODIB 1 T.I.

PoGoua TemmepaTtypa Maciia y By3iax TEPTd TPaHCMICii TpaHCHOPT-
HHX 1 IPOMHCIIOBHX 00’ €KTIB 3MIHIOETHCS B IHHPOKUX FPAHULIAX 1 MOXe J0-
caratu 120-150°C. 3a3Buyail 171 XapaKTEepHCTHKH TEMIIEPATYPHOT TpaHHU-
ui MpUAMAaEThCs TeMIEpaTypa Macyia B 00°€Mi, X04a B 30Hi KOHTAKTIB TEM-
nepaTypa HarpiBy macsna Moxe OyTu GiIbII BUCOKOIO.

HaiiGinpity rpyny Macen cknajaloTh iHOycmpianehi macaa, 110
MOB’A3aHO 3 BEJIMKOI PI3HOMAHITHICTIO 3HOIIYBAHMX BY3JIB i jAeranei
MPOMHUCIIOBOCTI 1 YMOB iX po6OTH. ACOPTUMEHT LIMX Macen ckiagae Gisb-
uie 90 HaiiMeHyBaHb. 3a pU3HauYeH-HAM NpHOIH3HO 47% CKNaAaoTh Mac-
7na, 10 BUKOPHCTOBYIOTHCS B SKOCTI poGo4Ol pilvHHU IS TiiPOCHUCTEM, i
41% nns 3yb4acTux i uepB’sSYHUX Nepelay, a TaKOXk Ba)KKOHABAHTAXKEHUX
€JIEMEHTIB IPOMHUCIIOBOTO oOnagHaHHA. Jlo rpynu iHaycTpianb-HUX BigHO-
CATHCS peAYKTOPHI Macyia i Macila Juld NPOKAaTHUX CTaHIB i iHII, 9Ki Ma-
I0Th TEBHI 0COOIMBOCTI, LIO YPaxoBYIOTb crieurd(iky YMOB poOOTH LHX
o0’ekTiB. 30KkpeMa A0 i€l TPynH BiJHOCATHCS TUIACTHYHI IHIYCTpiaibHi
Mactuia (Asmon, Yuion, Tpaeepcon, Cymiena). TakuM 4YMHOM, SKLIO pa-
HILl CYTO IHAYCTpiaJbHE Macno po3pi3HaiM 3a OykBoro «M» (Hampuknaz,
H-20), To cboroAHI CAOBO «IHAYCTpiaabHE» Mae OiNbII IIHPOKE IMTOHATTS.

Jlo TIacTHYHMX MACTWI ILUMPOKOrO 3aCTOCYBaHHS BIJAHOCATHCS Ha-
crynsi mactuna: Conizgon, Koncranin, Yuion, LIIATHUM, JIITOJI.

BrnacTUBOCTAMH TBEpAUX MAaCTHJILHHX MaTepialiB BOJOAIE LiJa HU3KA
pedoBuH: rpadit, gicyasdig MonibaeHy, aicyandin Bonsdpamy, ceneHiay i
Tenypiau monibaeHy i Bonbdpamy, GropucTuil Kaneuii, Hitpua 6opy, #o-
JUCTHH KaaMiii, CBUHELb, BICMYT, cpibio i iHuli. Bunyckarorbes Takox ni-
cynbdin-monibaeHoBi MacTuibHI cTpkHi MD-22, ski npuszHayeHi Iyl
3MallyBaHHSA KOJIIC i peHOK 3aBOCLKOr0O TPAHCIIOPTY i KpaHiB.

INopsa 3 MacaaMu i MacTUNIaMM 3arajibHOrO NpPU3HA4YEHHsS BUTOTOB-
JISIFOTHCS] MACTHIIBHI MaTepiany cyTo LiJIbOBOrO MpH3HauYeHHA. 30KpemMa 10
HUX MOXHa BIJHECTH MacTHJIa 1715l TepMeTH3aLlii i 33ano0IiraHHs CIiKaHHIO
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HEPYXOMHX pPi3bGOBHX 3’€[HAHD i YUIUIBHEHB, IO KOHTAKTYIOTh 3 arpeCHMBHMMH CEPEAOBHUILAMH (KOHLEHTPO-
BAaHUMH HEOPTaHIYHMMH KHMCJIOTAMH, TyraMy, aHiOHAMH, CIIHPTaMH), KAHATHI MacTHJIA | MPOCOYYBAIIbHI peyo-

BUHH Ta (HIIE.

B Ta6auui 6.1 HaBeeHO HAHOLIBII MOKA30Bi XapaKTEPHCTHKH Macen i MaCTHIL.

Ta6auus 6.1
Ocroéni munu ma XapaKkmepucmuKy Macei ma Macmun
. B’s3kicTs, MM/c; . )
HaiiMeHyBaHHs, THII Ma.c Codepa 3acTocyBaHHS Ta JA€AKi NOKa3HHUKH BJIaCTHBOCTI
| 2 3
MACJA 120 (50°C) 3}\/[3H1€HH5[ [T HAPHYHKX, KOHIYHHUX 1 CHIpalbHO-KOHIYHUX Ta
TAL-171 rinoigaux nepeaad, T, =-25°C.
TMI1-18 17-19 (50°C) | 3MalueHHs TPAMO3yOMX, CHipalbHO-KOHIYHUX Ta YepB’SMHUX
T™I1-34 32-36 (50°C) nepenad, [0 MpamioloTh NPH  KOHTAKTHUX Hampyrax Ao
T™1-43 41-45 (50°C) | 1000 MIla. T,,, <90°C.
TM2-9 811 (50°C)
TM2-18 17-19 (50°C) | 3MameHHs mpamMo3yOux nepenad, Wo MpaniolTh MPH KOHTAKT-
T™M2-34 33-35(50°C) | Hux Hanpy-xeuusx go 2000 MIla. T, <120°C.
TM2-43 —
TM3-12 11-13 (SOZC) 3MalIeHHs IPAMO3yOuX, CripalbHO-KOHIYHHUX | 4EpB’sTYHHX IIe-
?ﬁg:;i :g:;g 8808 pedau, IO MPAUOIOTh NP KOHTAKTHUX HANpPYXKEHHAX Oliblle
2000 MIla. T, <120°C.
TM3-43 4244 (50°C)
TM4-12 11-13 (50°C) |3MamieHHs TiNOIIHMX MEpeaay, IO MPalolTh MPU BHCOKIN
TM4-18 17-19 (50°C) | uBHMAKOCTI KOB3aHHS | HU3bKOMY KPYTHOMY MOMEHTI; HU3bKIi
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TM4-34 33-35(50°C) |mBHAKOCTI KOB3aHHS 1 BHCOKOMY KPYTHOMY MOMEHTI.
TM4-43 4244 (50°C) | Tyyo <135°C
3MalleHHs TiNOiTHMX TepeAad, IO MPallOTh MPH BUCOKIH
T™5-12 11-13 (50°C) | LIBHAKOCTI KOB3aHHS 1 YAapHUX HaBaHTaKEHHAX; BUCOKiH BUI-
TM5-34 33-35(50°C) |KoCTi i HU3LKOMY KpPYTHOMY MOMEHTI; HU3bKii MIBHIKOCTI 1 BU-
TM5-43 4244 (50°C) | COKOMY KPYTHOMY MOMeHTI. T,,, <135°C.
TM5-2PK - 3malueHHs AeTanei i BY3/iB Ba)XKOHABaHTAXXEHMX MALIMH, LIO
MPALOTh Ha BIOKPUTOMY NTpocTopi (pobodo-KOoHCepBailiiiHe).
U-5A 4-6 (50°C) 3MalieHHS MaJIOHABaHTa)KEHHX BHCOKOIIBHAKICHHX MEXaHi3MiB,
H-8A 7-9 (50°C) KOHTPOJIBHO-BHMIPIOBAJIbHUX NpUaaniB. T, =-18°C;T, =-15°C.
o 3MalieHHs IUMHHAENeH METAIOpi3ajIbHUX BEPCTaTiB 1 1HIIMX
1-124 10-14 (50°C) By31iB Ta nepenay 3 yactororo 1o 10000xs". 7, =-15°C.
1-20A 17-23 (50°C) Po6oui pinuHy B rigpocucTemMax, 3MalleHHs MiALIAIHUKIB 1 3y0-
1-25A 24-27 (30°C) YacTHX Mepenad Maio- i cepez[’H},OHaBaHTamean MallvH, II0
1-30A 28-33 (30°C) NpaIrooTh Ha 9acToTi 10 1500 xe'. T, =-15°C. ’
H-40A 3545 (50°C) }
W-50A 47-55 (50°C) I'ippocucremu BXXKOHABAHTAXEHUX MallWH, mcz NPaLoI0Th NPH
MAJIMX MIBHAKOCTAX 1 YaCTHUX 3YNMHHKax. T, =-15°C.
UIti-4 3-5 (50°C) Po6oui pimuHM TiApOCHCTEM, 3MAllyBaHHS BHCOKOIIBHAKICHHX
Urti-6 5-7 (50°C) KOpOOOK Iepenay, MaJio- 1 CEpeIHLOHABAHTAXKEHUX PENYKTOPIB,
HUTITI-8 7-9 (50°C) YepB’SUHUX Nepeay, BapiaTopis, NiAMIUNHKUKIB i T.0. T, =-15°C.
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UI'TI-18
HTITI-30
UI'TI-38
UI'TI-49

17-21 (50°C)
28-31 (50°C)
3540 (50°C)
47-51 (50°C)

PoGoui piaMHM TiIPOCHCTEM, 3MAlllyBaHHSA BHCOKOIIBHAKICHHX
KOpOGOK Tepenad, Maiio- i cepeHbOHABAHTAXEHUX PEAYKTOPIB,
yepB’AYHMX MEPENay, BapiaTopiB, MAIHMIHHUKIB i T.IL. T, =~15°C.

UI'TI-72
UI'T-91
UI'T-114

70-75 (50°C)
88-94 (50°C)
110-118 (50°C)

Po6oyi piiMHH TiAPOCHCTEM BaXXKOTO MPECOBOro 00JanHaHHS,
3MaILeHHS LIECTEPHEBHX TEPEAay, CepelHbOHABAHTAKEHUX 3y0-
94aCTHX 1 YepB’IUHUX nepenad. T, =-15°C.

UITI-152
HI'TI-182

147-158 (50°C)
175-190 (50°C)

3MalleHHs BaKKOHABAHTAXKEHUX 3y04acTHX 1 9epB’AYHKX fepe-
na4, KOpoOOK IBHAKOCTEH 1 IHIIUX By3miB. T, =-15°C.

A3MOJI UT'C-32
A3MOJI UI'C-46
A3MOJI UI'C-68

25-35 (40°C)
41-51 (40°C)
61-75 (40°C)

Cepis macen ABMOJI UI'C npu3HayeHa i Cy4acHHX riIpas-
MYHUX CHCTEM BEPCTATIiB, aBTOMAaTHYHHX JIiHiH, 10 MPauiowTh
B 3BHYAMHOMY i JKOPCTKOMY DEXHMax, B yMOBaxX O0€3BOIHIO-
BaHHs 1 06agHaHOro QiIbTPAMH TOHKOIO OYHMLICHHS.

A3MOJI IDKT-220

18-24 (100°C)

TIpu3Ha4aeThes ULl PEAYKTOPIB i UMPKYIANIHHUX CHCTEM 3Ma-
meHHs migmunudkis pizuaHoro tepta (IDKT) npoxathux cra-
Hip. [panessaTHe Npy MMTOMHX HABAHTAXKCHHAX B 3y0YacTux
nepenadax Big 80 no 300 MIla. T, =-9°C.

IC-28

26-30 (100°C)

Ipu3HayacThCs AT 3MALIEHHS PENYKTOPIB I BAXKOHaBaHTaXe-
HUX By3J1iB NPOKATHHX CTaHIB 3 LHPKYIALIHHMMH CHCTEMAMH.
T,=-10°C.

Arpunon [1C-283

26-31 (100°C)

BHKOPHCTOBYETHCS B UMPKYJISLIHHUX CHCTEMAX 3MAILUEHHS MPO-
KaTHHX CTaHIB, PeAYKTOPax, CEPeIHbO- 1
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Ba)XKOHABAaHTaXEHHX BY3J1ax MPOKATHOro ob1agHaHHs (KpiM Imi-
nuwmmarkiB IDKT). 7, =-12°C.

Arpunon IDKT-46
Arpunon ITXKT-220
Arpunon ITXKT-460

42-50 (40°C)
200-240 (40°C)
420-510 (40°C)

lIpusnavaeThes and 3MaleHHs NiOIIHNHUKIB PLIMHHOTO TepTs
(IDKT), BankiB NIPOKaTHHX CTaHiB, OCHAIEHNX UPKYIALiHHUMH
CHUCTeMaMH 3 TPYOONIPOBOAAMM Di3HOI MPOTSKHOCTI 1 po3ramy-
XKEHHSX 3 MOXJIUBUM 00€3BOAHEHHAM. T, =-10°C.

Arpunon PEJIYKTOJI:

1-C-D-32
1-C-D-68
1-C-D-100
1-C-D-242

29-35 (40°C)
61-75 (40°C)
90-110 (40°C)
198-242 (40°C)

BHKOPUCTOBYIOTBCS JUIst 3MaLLEHHs BCiX BUAIB 3y04acTHX, TBHH-
TOBHX i 4€pPB’IYHHMX Tepesiay Pi3sHOMaHITHOTO 06naaHaHHA (Bep-
CTariB, NPECIB, JMBAPHHX MALIUH, TPOKATHUX CTAHIB, MOCTOBHX
KPaHiB i T. 1.).

T,=-15..~18°C.

A3MOJI:
U-T-71-32
U-T-11-46
W-T-J1-68
U-T-JI-100
HU-T-71-150
U-T-11-220
U-T-]1-320
H-T-11-460

29-35 (40°C)

41-51 (40°C)

61-75 (40°C)
90-110 (40°C)
135-165 (40°C)
198-242 (40°C)
288-352 (40°C)
414-506 (40°C)

BHKOpHCTOBYIOTBCS 1151 3MallleHHs 3y0YacTHX Mepenay i iHLIMxX
€NIEMEHTIB (BY3JiB TEpTs, MiAUIMITHMKIB KOYEHHS, 1HIIOI TEXHi-
KH).

T,=-18°C. B U-T-1-320 1 U-T-[I-460 T, =-12°C.

HI11I1-20
HIIIT-40

19-21 (50°C)
39-41 (50°C)

3MauleHHs NaHIIOTIB KOHBEEPIB, @ TAKOXK AN 3MALIyBaHHS.
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A3MOJI BM-4

48-57 (50°C)

BHKODHCTOBYETECS B sKocTi po6ouOi PIAMHM IS MEXaHIYHUX
BaKyyMHHMX HACOCIB, a TAKOXK [UIsl 3MAlEHHA BaKyyMHHX YITb-
HEHb.

MACTWJIA
Coniion XUpOBHH
Conigon XCCX

250TIa-c¢ (0°C)

3MalleHHs rpyOHx BY3JiB TEPTSA KOYEHHSA 1 KOB3aHHsI, TBHHTOBHX
i IAHIIOTOBUX Mepeaay, THXOXiAHHX penykropis i T.11. Temnepa-
Typa Kaiule-Bunananas T=78°C.

VYaion 2M/1
Vuion 2M/2
Cynnena

160T1a-c (0°C)
1101a-c (0°C)

Vrion 2M/1 — aas 3MalleHHs MEXaHI3MiB, 1O MPallioTh IPH
BUCOKHX THTOMMX HaBaHTaXeHHsX; YHion 2M/2 — mis MeTa-
nyprifiHoro obnamHaHHs 3 CHCTEMaMH HeHTpanizoBaHoi noxayi
mactiia; Cyanesa — [ 3MAUIEHHS BHCOKOHaBaHTAXCHHUX i
BHCOKOTEMIIEPATYPHHX By3/iB TEPTS METaNyprifiHoro obnazn-
nanus. Temneparypa kanuesunaganas T = 230°C.

LIUATUM-203

10001Ia-c
(-30°C)

3MalleHHs 3y0uacTyX, 4epB’ SUHHX pELYKTOPiB, ONOP KOB3aHHA i
MiJIUANHAKIB KOYEHHS, PI3HOMAHITHHX CHIIOBHX NPUBOJIB,
TBUHTOBHX Nap. TeMnepaTypa KaniesuiiaatHi T=160°C.

LMATHM-221

800T1a-c (-50°C)

3MaleHHs MiAIUIHMKIB KOYEHHsl €JICKTPOMAIMH, CUCTEM yIi-
paBIiHHA i NpUNajiB 3 YacTOTONO obepranas 1o 10000 xB™'.
Temneparypa Kaijie-BunaaaHHs T=250°C.

Asmon Aspon-1

3MalleHHs [apHipiB ymBepcaJIanx IIMTHBAENEH TOBCTOIUCTO-
BHX CTAaHiB i T/IIMMHAKIB KOYEHHs] TIPOMHCIOBOTO 0013 IHAHHSA
NIpM LEeHTpaiti3oBaHiil monayl MacTUIA. (P.)=1568.

A3smon benron

IMallcHHS BaKKOHABAHTAXKEHUX BY3JiB TepTs OONaqHaHHS,
TIPAIIOI0YOrO NPH BUCOKUX Temneparypax. TemnepaTypa Kanije
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BUNagaHHg T=230°C.
LIMATHM-208 18001Ta-c 3MaIleHHs BaKKOHABAHTAKEHHX PeIyKTOpIB, YePB’A4HUX i 3y6-
(=30°C) 9acCTHX IEpeaay ryCeHHYHO] TEXHIKY,
Tpancon-100 — 3mawenss 4eps’saHKMX peaykTopis i MoTop-
1200Ma ¢ PEIYKTOpIB, LIO MPaLIOIOTh 3 MaKCHMAIBHHMH [IMTOMUMH Ha-
o BAHTaXCHHAMHM B 3a4eruieHHi 10 400 MIla. Tpancon-200 —
Asmon Tpancon-100 (=30°C) . . X
Asmon Tparcon-200 1400 Ma. ¢ SMAWICHHA UHIHAPUYHHX | IUIAHETAPHMX DPEXyKTOPIB, MOTOp-
(=30°C) PenyKTOpIB, IO MPallKTh 3 MaKCHMAIbHHMH [HTOMH-MH Ha-
BAHTXCHHAMH B 3aueTUIeHH1 0o 2000 MIla. Temneparypa kamn-
JIe-BUNagaHHa T=150°C.
A3smon: o . .
39y 4.5 (100 °C) 3MameHHs CTaneBux KaHATIB NP BHIOTOBICHHI (Asmon Top-
Topcron-35B 8.5 (100 °C) cuon-356) i ekcruiyaranii kaHaris. Temnepatypa kamnesumna-
10-20 (50 °C) | manHg T =70...80°C.

Topcuon-353

E-1 — IIpocHyeHHs OpraHiuyHMX CEepUEBHH CTANEBUX KAHATIB.
On-2 3MaleHHs 3aK1aIHUM CHOCOGOM MEeXaHi3MiB 3 BIIKPHTH-
ArpusHon: o MH By3JlaMH TePTs, WO MPALIOIOTh MPH BHCOKUX MUTOMHX HaBa-
160TIa-c (0 °C)
IIpokar On-2 110Ma-c (0 °C) HTaXEHHAX; O11-0 — 3MaleHHs Toro % 06JIagHAHHS 3a JOMOMO-
a-c . .

IIpokat O1-0 TO0 LEHTPaNTI30BaHHX 3ac00iB 3MameHHs. TeMneparypa Karmre-
BHNagaHHs T=230°C.

ArpuHOIL: BHKOPHCTOBYIOTbCS 17151 LEHTPAmi30BAHHX CHCTEM 3MalCHHS

HII-1n(siTHs)
HII-11(3umoBa)

160TIa-c (0 °C)
110Ma-¢ (0 °C)

00J1aIHAHHS IPOKATHUX CTAHIB, JOMEHHMX Meyel i iHILOro Kpy-
MHOrabapUTHOro 00.1aIHAHHS, WO NPALIOE IPH CEPEeIHIX 1 BHCO-
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KUX HaBaHTaxeHHsX. TeMneparypa Kaniepunaganus T=230°C.

Arpunon IIpokaTon
(EP-2)

220Ta-c (0 °C)

3MaleHHs 3aKIaJHMM CHOCOOOM BY3JiB TEPTS NMPOKaTHUX CTa-
HiB, JOMEHHHX Heyeil 1 IHIoro KpynHorabapuTHOro obnaaHaH-
HS MeTanypriii-Horo BupoOHMuTBa. Temneparypa KaricBuIa-
nanusa T=245°C.

KJIC-1 npokatHa
KJIC-2 mpokaTha

16001a ¢
(=20 °C)

2200Ta-c
(=20 °C)

3aCcTOCOBYIOThCS LIS 3MAIUCHHS MiJUIMIHAKIB KOYEHHS pobo-
yux Bajkis. KJIC-1 — B UeHTpali30BaHUX CHCTEMax HENEpep-
BHOTO 3MauryBaHns, KJIC-2 — B 3aknansux Bysnax. Jlomycka-
€ThCA BHKOPHCTAaHHA 1 B IHIIMX BUNAJKax NPH MiABHUICHAX BH-
morax. TemMnepaTtypa KamieBunananss T=290°C.

VHno:a-20

55Ma-c (20 °C)

VHiBepcanbHuii MaCTHILHAK MaTepian. 3MallyBaHHs o0nagHaH-
He K JUIS 3aKIaIHUX By3JiB TEpTs, TaK i s LEHTPali30BaHUX
MaCTWJIbHHX CHCTEM.

TBepal MacTHia

TsIKKOHABAHTAXKEHI BY3IH, 1€ HE BUTPHUMYIOTh MIACTHYHI Mac-
tiia. TeMnepaTypa 3aCTOCYBaHHs BiIMOBIAHO, °C:

I'pagir C
Jicynsdin Momibaeny Big —250 10 +340;
MoS, .
Cenenia Momibaeny Bin —250 210 +375;
MoSe, Big —150 go +375;
Cenenin Bonshpamy .
WSe, Big —150 no +325

T, — TeMnepartypa 3axonoHeHHs; T, — Temneparypa Macia B 00’emi.




3. OTPUMAHHSI HEOBEXIJHOI B’SI3KOCTI MACE.1
IIPU IX OBMEXKEHOMY ACOPTUMEHTI

Inoni Bunukae HeoGximmicts y BUKOPHUCTaHHI Macia 3 B A3KiCTO,
AIKOro HeMae B HassBHOCTI Yepe3 0OMEeEeHHi aCOPTUMEHT MACTHIIbHUX Ma-
TepianiB. Hanpuknan, B’sskicts IHIYCTPIiaJbHOrO Macia Mae CKiIajaTu
20 mm*/c, a B HASBHOCTI € IHAycTpianbHi Macia U-12A (B’s3kicTh 12 MM*/c)
i U-50A (8’a3kicts 50 MM’/c). B 1IbOMY BHMaKy ix HEOBXiNHO 3MilaTH B
TEBHOMY BIAHOLIEHH],

Jutst uboro MoXHa ckopucTaTHch HacTynHo0 GpopMyioLo:

_ a-v, +b'V2 “k(Vl —Vz)

Sy L2272
100

A¢ d, b — 06’eMHa KiNbKiCTh KOMIOHEHTIB B CYMIllH; (a +b) =100%;

V1 ,v2 — BIAMOBIAHO B’s3KicTh Macen U-50A i U-12A;
k — xoeiuieHT, skuii BUOHPAETHCS 3 HKIEHABEACHOTO psay.

a 10 20 30 40 50 60 70 80 90

k 6,7 | 13,1 | 17,9 | 22,1 | 255 (27,9 282 | 25 17

Sxuwo, nanpuknaz, 3mimaemo 60% macia HU-50A i 40% HU-12A, 10
OTPHMAEMO CYMILI 3 HACTYNHOIO B A3KICTIO!
Sy= ‘5‘)'50+40"12()—027’9(§,0f12) 24 2nm e,

I3 Tabnuni 6.1 BuXomUTH, WO Taka B s3KicT MaiXke BKJIAJaeTbCs B
iHTepBan B’s3kocTi AN inaycTpianbHoro macma M-20A. Ipu HeobximnocC-
Ti OTPHMaHY B’A3KiCTh MOXHA 3HU3UTH 34 PaxyHOK 3MEHILIEHHS KiILKOCTI
macna M-50A B cymiui. '

Ha cam kineus cnin saypaxurn, mo 3MIILYBaTH JOMYCKAETHLCS JIHILE
CTIOPiAHEHI Mapku Macel.
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4. KAPTA I TABJIULISA 3MALLLYBAHHS

B cknafi KOHCTPYKTOPCHKOI JJOKyMEHTaLii, 1110 po3pobnseTbes M-
NPHEMCTBOM — BHPOGHHKOM Oy/b-AKOro BUpOOY 3 By3jlamMu TEpTS, BXO-
JSTh KapTH i TaONMHL 3MallyBaHHS.

11i OKYMEHTH PerameHTyioTh 3aCTOCYBaHHS TOrO YH iHIIOrO Mac-
THIBHOTO MaTepialy i MepioAM4HICTh IMPOBENEHHs POOIT MO 3MALICHHIO
Bysnis Teprs. Kapry (uuM cxeMmy) 3MalllyBaHHA BUKOHYKOTb Y BHIJIAAL
CIIPOIIEHOTO KPECJICHHS YH KIHEMATHYHOI (npunnumosoi) cxemu. Ludpa-
MM [O3HAYAIOTH Micl (TOUKH) 3MaiyBanHs (puc. 6.1, a). B tabmuui 3ma-
uyBaHHs (puc. 6.2, 6) po3uIMdpoBYIOTE KapTy 3MaillyBaHHA 1 15 KOXHOI
T03HAYEHOT HA KAPTi TOYKH MPUBONATH HAHMEHYBaHHS MICL 3MAlCHHS,
BHJ MACTHJILHOTO MaTepiaiy, croci6 i nepioAndHICTh HAHECEHHS.

Jlnst MauuH i 06°€KTiB TEXHONOTYHOro 0b1aAHaHHA NpH BiJICYTHOC-
Ti LMX JOKYMEHTIB iX CKIajaioTh, KEPYIOUUCh BIANOBIAHUMH pErjiamMeH-
TYFOUMMH BUMOTaMH.

MacTHIbHHI MaTepian /U1 KOHKPETHUX MAIUHH i yMOB eKCIlyaTali
HANEKHTH BUOHPATH, KEPYIOUHCH 3ara/IbHUM TPABHIIOM, 11O JUIsl THXOXi-
HUX i BO)KKOHABAHTAXEHWUX BY3TiB TEPTA HANCKUTH 3aCTOCYBATH OUIBLI
B’S3Ki 1 IACTMYHI MACTHIIbHI MaTepiaiu, a s MaJlOHABAHTAKEHHX | BU-
COKOUIBMAKICHMX BY3JIiB — MACTHIBHI MaTepiaqd 3 HEBHCOKON
B’A3KICTIO. By3nu TepTs, L0 NpALOIOTH B YMOBaX IiIBULIEHUX TEMIIEpa-
Typ, 3MalLyloTh Gkl B’A3KkMMU Maciamu. [pu 3aKnajieHH TNacTUYHMX
MACTWJILHUX Matepianip (MacTui) He Cilii NOBHICTIO 3allOBHIOBATH BECH
TPOCTip 3aKNAAOYHHX 00 €KTiB, OCKUIBKM L€ MOXE MPU3BECTH 10 Oinbur
{HTEHCHMBHOTO 3HOCY OBEPXOHb TEPTS (IOBEIEHO EKCIIEPHMEHTANIBHO).

Kapra i TaGnuis 3MallyBaHHs € OCHOBHUMH NOKYMEHTaMH JUld BE-
JIeHHS MACTHJIBHOTO FOCMOapeTBa Ha mianpremcTsi. Ha ix HiAIPYHTL BU-
KOHYIOTb PO3paxyHKH NOTpeOH B MACTHIBHMX Marepianax 3a BUAAMH i
MapKamu, 3 MipKyBaHb BUKOPUCTaHHs 1X 3a 3MiHy, 33 MiCslb 1 Ha IPOTA3i
POKY.

Po3paxyHKd NoTpeGH B MAaCTHIBHUX Marepianax, BUKOHAHI MeXaHi-
KamH [iApo3AiniB (AiNbHUUb, LEXIB), MepeBipeHi i ysarajibHeHi y BiAAUT
[OJIOBHOTO MeXaHika, CIyryioTh MiACTABOIO /s CKIaNaHHs BiMOBIAHAX
3a5BOK.
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g | Haifmenypanis Mactnpmmii | LePiomms- Kinekicts Heploﬂn.q—
= Micus MaTenia HICTh 3Ma- macTunaxr | HICTB 3aMinn
Z 3MaILEeHHA P LICHHS] ’ MacTuna
1 Hinwunnuku UUATUM 1 pa3 Ha 6 0.2 [ pa3 na pix
CIEKTPOABUIyHa 221 MIC.
Comninon I pazna 3 .
2 | 3ybuacra mydra KCX Mic. 0,15 1 pa3 Ha pik
3 sz{yxrop N H-30A HMocriiito Mo BRASIBH. | pas Ha pik
UM IpHYHUH piBHS
4 I'sunroBa Coninon | pa3 na 3 0.12 IMpomuBanus
nepeaaya XHPOBHH Mic, ’ 2 pasu Ha pik
Higumnuuku | pas na 6
5 TBHHTOBOT Jluton 24PK pMic 0,3 1 pa3 na pix
nepenayi '
Binkpura
6 KOHIYHA Vo 20 1 pas Ha 3 0,25 Hpommsampl
3ybuacra Mic. 2 pasy Ha pik
nepenaua
Hanpamna
7 pobouoro VYuuoin 20 I'p a3 na 2 0,11 HPOM"BaHHH
Mic. 3 pasu Ha pik
opraua
6)
Pucynok 6.1

Kapma (cxema) (a) i ma6nuys amaugyeanus (6)
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5. CHOCOBH IMOJAYI MACTUJIBHUX MATEPIAJIIB
J10 BY3J1IB TEPTS. MACTHIBHE OBJIAJTHAHHS

MacTuiibHI MaTepiaii MOXKyTh [10JaBaTHCh JI0 By3JiB TepTs 3a J0-
NOMOTOI0 PYYHHX MACISHOK i MEXaHi30BaHUM CNOCOOOM HarHiTaHHs pi-
JUHHOTO i TUTACTUYHOrO MacTHIA.

Koporka xiacuikalliss MACTWIbHUX CUCTEM NPE/ICTABIEHA HA PHC. 6.2.

5.1. Cucremu piTHHHOIO 3MAIyBAHHHA

PiauHHe 3MallyBaHHS OTPUMAIO LIMPOKE MOLIMPEHHS 3aBIAKH MOX-
JIMBOCT] PEryioBaTH KiIbKIiCTh, THCK i TEMIEPATYpY MOJaBHOTO MAaCTHIIL-
HOTO MaTepialy, a TakoX 6araTopa3oBo HOro BAKOPHCTOBYBATH B LMPKY-
AAMIAHUX CHCTEMAaX i BiZIHOBIIOBATH BiJNpPalbOBAHE MACNIO UUIAXOM pere-
Hepaliii.

CHcTeMH PIAMHHOTO 3MAalIEHHs MOAUIAIOTE Ha HELEHTpai3oBaHi i
LIEHTPAIi30BaHi, SKi B CBOI YePry MOXYTb OYTH MPOTOYHUMHU 1 MpKyd-
HIHHUMH,

B HeleHTpanizoBaHUX NPOTOYHHX CHCTEMAX Macio MPOXOAUTH He-
pe3 By30J1 TEPTS OJMH Pa3 i BAIMBAETHCA 30BHI. 10 LUMX CHCTEM BIAHOCATH:
pyuHy (3 HANTMBaHHAM MaCISHKOI), GITHIBHY, 32 JIOTIOMOTOKO HaOWBaHH4,
KanesbHy, GYKCOBY, po3muieHHsM i ny6pukaropHy. KoxHa npoTouHa cH-
cTeMa, 33 BUHATKOM J1yOpUKaTOPHOI, 00CIyroBye OJMH BY30]1 TEPTA.

B HeleHTPali30BaHUX HUPKY/IALIHHHX CHCTEMaX Macsio niepeCysace B
HEBETMKHX €MKOCTSX, 3BiIKH HANpaBISETHCA O BY3NiB TEPTA i MOBEpTa-
€ThCS Ha3az.

P0o3pi3HAIOTH CHCTEMH 3 BUIBHOIO 1 IPHMYCOBOIO LUHMPKYIALIEI0 Mac-
na. JIo mepuux BiHOCATH Ki/bLEBI i KapTepHi (3MaLIEHHs 3aHYPEHHAM B
Maci0), 10 ApPYrux — iHAHBiTyalbHi NIPUMYCOBO-LUPKYAALIHHI CHCTEMH
3 [0JaYero Macia Mijl NPUPOAHIM (riApOCTATHYHMM) HAIIOPOM YH 3 MOAA-
4ero Maclia i THCKOM Bij HAacocCy.

B ueHTpanizoBaHuX HELHPKYIALIAHMX CHCTEMAX Macjlo HAaAXOOHTh
IO By3liB TEPTS M THCKOM Bin Hacocy. PerymoBaHHs KijibKOCTi Macia
37iHCHIOIOTH 3MiHEHHSM JiaMeTpa MpPOXiZHOro OTBOPY, 3MIHEHHAM Nozayi
HACOCY YH JIO3IBHUMH XKUBHIIbHHKAaMH, Y BUIMAAKaX PO3MMIICHHA 32 A0MO0-
MOFOI0 PO3MITIOBATILHUX MPUCTPOIB [10[ady MACIa PEryJIIOI0Th 3MiHEH-
HAM TUCKY NOBITpSL.
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B uentpanizopaHux uupkynauifiHux cucTeMax macio HEMEPEepPBHO
MONAETHCA 0 BY3JIB TEPTA HACOCOM, MOBEPTAETHCA HA3aM B pesepByap i

3HOBY HANpaBJIAETHCA 10 MiCL[b 3MAHICHHA.

3a crnocobom ynpaBiiHHS HEHTPanizoBaHi cHCTEMH TIOAINAOTE Ha

Py4Hi, HaNiBaBTOMATHYHI (pyYyHE BKIIOYEHHS i ABTOMATHUHE

Hsl PEXHMMY) 1 aBTOMAaTHYHi.
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Pucynok 6.2

Cucmenmu piounnozo smawyeanns
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MPOTOYHI CUCTEMH 3MAILLYBAHHA

Sk BUIHO 3 puC. 6.2 TIPOTOUHI CHCTEMH BiZHOCATLCS [0 iHAWBiAYya-
NLHOTO BU/Y 3MAlllyBaHHs, SKe 3/LIHCHIOETECSA 3arajioM 3a JI0rIoMOToto pi3-
HOMAHITHMX MAC/ITHOK (HATMBHUX, TIPEC-MACIAHOK, THOTOBUX I MaCJIsAHOK
3 HabuBkoro). HenomikoM ycix MacisHOK € Te, 0 BOHH HE 103BOJIAOTH
PEry/IoBaTH i KOHTPOIIOBATH [10/]a4y MAacia 10 TOBEPXOHL TEPTA.

[Ipu rHOTOBOMY 3MallEHHI Mac/io MOAAETHCA 10 3MalllyBaHOi TOYKH

‘ 3a J0M0-MOroK OaBOBHSAHOIO YH LEPCTAHUX
\J' o1 (BoBHsiHUX) rHOTIB. KibKiCTh Maca B LbOMY
1 P / BMMNAKy BH3HAYAETHCS HOTO B’A3KICTIO 1 TOB-
L ILHHOI0 THO-TA i CKniajiae B cepeanboMy 0,5—
) 5 cm’/roguHy  (ans macna  B’S3KICTIO
| 1 30 mm’/c).
: » Ipy KanenbHOMY 3MAlLEHHI Macso ro-
NA€EThCs O BY3JIiB TEPTA KalisAMH, WO A0-
-5 3BOJIAE PEry/IIOBAaTH 4¥ MPUBYIMHHATH 3Ma-
weHHs. PexuM poOOTH MAacisHKH YCTaHOB-
. i e MOKTL i3 yMOB, MO | F Macna MiICTHTh
e 25 Karnesnb.
4: 7 HasjiMBHa KanenbHa MacisHka (PHCYHOK
6.3) cknamaeTbes 3 Kopnycy 3, BUTOTOBJIEHO-
g ro i3 npo3opoi IIacTMAcH, BCEPe/MHi AKOro
PucyHox 6.3 pO3TALIOBYEThCA CTPHKEHb 9 3 TOJKOIO 6.
Hanusna kanenoha ['onka, MOCTii{HO MPUTUCHYTA HPYKHHOK 2
MACTHSIHKA fo kaniGpopadoro orsopy (niadparmu) 7.
TIpu HeoOXiAHOCTI MOjaui Macia B 30Hy Tep-
s FOJIKA THAHIMAETHCS Bropy BaxelseMm 1. Bucora nifiioMy perymoeThes
raiikoro (Ha pHCYHKY He noka3aHa). Kopriyc HaroBHIOETHCSH MAC/IOM HEpes
oteip 10. o niapparMu Macjio HaaXOAMThH HEpe3 OTBOPH 4, npoxojsaiu
yepes cityacTuit GisbTp 5. YCTAHOBNIOETHCS K MaClgHKa Ha 00’€KTi 3Ma-
LleHHs 32 J0MOMOroK FBUHTOBOI Hapizku 8. Jlis 3abesneueHHs MOCTIH-
HOCTI Ioayi piBeHb Macna B KOpIyci Mae OyTH HE HUKYE 1/3 i#ioro BUCO-
. Huxue aiapparmu po3TaiioBaHe orisiose BikoHe 11, uepes sAKe crio-
CTEpIraroTh 3a BUTOKOM Macia.

B neskux BUMaAKax (HANPUKIAA, MPH 3MalleHHi POJIHKIB CTPIYKO-

BMX PO3JMBHMX MAallHMH KOJIbOPOBHX MeTaniB) BHKOPUCTOBYIOThCS Mac-
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Pucynok 6.4
Macranka asmomamuunozo
CHpaybosyeanHs

JIAHKH, SKi aBTOMaTH4HO CHpPALbO-
BYIOTb MPH Aii Ha iX nponyckHuit
KJIanaH PYXOMHX POIUKIB AaHIIO-
riB. TobTo, Macno wagxomuTs 10
By3na Tepra (uand ponwmkiB i
JAHLIOTIB) TUIBKK TOMI, KOJIM po-
MK HifHIMeE KnanaH (puc. 6.4).
Macnsnka cknapaetscs 3
Koprycy 4, sKUM BOHa 3a JJOMOMO-
TOI0 KPOHINTEHHY 3 KpillUThCs A0
HEPYXOMOI ~ HacCTMHM  MalluMHH,
KpHIIKa | i3 3aIMBHMM OTBOpOM 2,
KjlanaHa 5, 10 NPUTHCKAETBCA 10
Ciana npyxuHOW, ponHka 6 3i
IUTOKOM 7, IKMH 3’€nHaHuii yepes
Tpasepcy § 3i ITOKOM KiamaHa 5.
3MallyBaHHS  PO3NHIIEHHSM
(MacnsHuM TymManoM) 34CTOCOBY-
I0Tb 15 KIHEMATHYHHUX 3y04acTHX

nepenay, BUCOKOODOPOTHUX NiMUIMITHUKIB KOYEHHS, JIaHLIIOTOBUX nepe-
lad, MHEBMATHYHUX IHCTPYMEHTTiB. Macnoposnuitosay OCHALLEHO pe-
3€pBYyapoM (pHCYHOK 6.5), ycpe3 sKuii HPOIYCKAETLCS OCYLIEHE MOBITPs

nig Tuckom 0,1...0,2 MITa.
4 .

, PR
. |
a
Pucyuok 6.5
Macnoposnunrweay 3
peszepsyapom

a — cxema Oy10BH; 6 — CXeMa YCTaHOBKH;

] — emkicTh; 2 — mogaua CTHCHEHOrO HOBI-
TPst; 3 — TONKOBHIt Apocens; 4 — TBHHT pe-
TYniOBanHs noaayi Nositps; 5-— Buxin pos-
NUICHOTO Macna; 6 — GinbTp-BoAOroBi -
joBay; 7 — ocyurysad noBitps; 8 — peryas-
TOp THCKY; 9 — MaHometp; /0 — posnnimo-
Bay; /] — patunk tucky; /2 — MORYJb XKH-
BHJILHUKIB
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Hemomikamy 1p0ro crnoco0y 3MauleHHs € iHTEHCHBHICTh OKHCACHHS
MacIa i HeMOYKIHBICT OUMILEHHS OBITPS BiJl MapiB Macna, 1o 3a0pya-
HIO€ HABKOJIUIIIHE CEPEIOBHLIE.

Y By3/1M TepTa NEepiofMYHO NpALOlOYHX MALIUH, 110 norpedyioTh
cBiXoi nopuii MacTuia yepe3 TMEBHI NPOMIKKHM Hacy, 3MalIEHHs MpPOBO-
JATH Tipec-MacyisHKaMu. Ipi HbOMY Ha KOPIYCi MIALIAITHIKA yCTaHOBJIO-
€ThCS MACHSHKA 3 KyJIBKOBHM KJanaHoM. 3MauieHHs 3AiHCHIOTb nepe-
HOCHOIO PYYHOIO MAacisHKOIO, HOCOUKOM fIKOI HAaTHCKAlOTh HA KylbKY,
BiIKpHBAaKOYM THM CAMUM JIOCTYII MAacTU/1a A0 KaHally iioro moaaui. IMicis
3aKiHUEHHS 3alIPaBIEHHS NPY)KHHA IPUTUCKAE KYIbKY 10 rHi3ja KjlanaHa,
[epeKpHBAIOYH OTBIP MACTMIIBHOTO KaHajly. TIpec-MaciiHKH BUKOPHCTO-
BYIOTb, SIK NPaBUJIO, VA THXOXiIHUX 1 MEPIOAMYHO MPALOIOYUX BY3IIB
TePTA.

HUAPKYJISILIAHI CACTEMH
PIITMHHOI' O 3MAILIYBAHHA

Lli cucTeMu MOAIAIOTHCS HA {HMBiLyalIbHi 1 LIGHTPANI30BaHI.

[HMBiyanbHi UMPKYALiHHI cUCTEeMH OIAIOTECS HA CAaMOILIHBHI,
sKi NPALIOIOTh MiJl 33JaHUM THCKOM, i KoMOiHOBaHI.

B caMOMIMBHO-UMPKYIALIHHAX CHCTEMAX Maclo HarHiTaeThCst HaCo-
coM i3 mMacobaka B MPOMIXHHH pe3ep-
Byap, PO3TALIOBaHKi BHLIE BY3JIiB TEP-
TSI, 3BiIKK BOHO CAaMOIUIHBOM Haaxo-
JMTh /10 3Mally-BaHUX BY3JB, a MOTIM
CcTiKae 3HOBY B Mac/io30upay (puc. 6.6).

3 1 — Hanipuuit peseppyap; 2 —
g piBHe-Mip; 3 — 3BOPOTHIii KJaNaH; 4—
BEHTHb, 5 — BY3JIH TepTs; 6 — BKa3i-
BHUK Teuil, 7 -— nignipHuil Hacoc; 8 —
OCHOBHHUiI Hacoc; 9 — MpUHOMHUI pe-
3epByap.

Pucynok 6.6
CaMonnusHO-YupKyIAYitiHa Taki CHCTEMH 3aCTOCOBYIOTb JJIA
cucmema piouHHO20 3MalIeHHS OKPEMHUX MAllMH, AKi 1OTpe-
IMAUYYEAHHSA OyloTh 3Ha4HOi KiJIbKOCTI Macia He
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TUILKH JUISt 3MALIEHHS, ale # 118 0X0n0mKkeHns. Bouu XapaKTepHU3YIOThCA
HEBUCOKHM TNOCTIHHUM THCKOM y Micupb 3mamtyBauus (0,03-0,05 MIla) i
NnocepenHbOMY OYHIIIEHH]I Macha.,

Cxema iHOMBinyabHOT LMPKYASALIRHOT cHCTeMH, 110 TIPALIoE Mif 3a-
AaHUM THCKOM, TIOKa3aHa Ha puC. 6.7. Y cTaHOBKA CKJIAJAETheA i3 Hacocy 8
(six mpaBunO Ans HagiiiHocTi poborn BHKOPHCTOBYETbCS LI€ i PE3epBHMIA
Hacoc), sikuil mojae macno 3 Gaka 7 uepe3 3abipuuil npucTpiit 9 (piseHs
Maciia KOHTPOJIIOETBCS NATYHKOM PiBHA) B HamipHy marictpans. [licns 3a-
NoGKHOro KiarnaHa 5 (MiATpUMYye HeoGXiaHHM THCK Maciia B CUCTEMI) Ma-
CITO HAAXOMUTH B ONMH 13 (BiNbTPiB 4 (BUKOPHCTOBYETHCS OMH, HLIMI €
PE3EPBHIM), II0TIM B NPUCTPii U1 OXONOmKEHHS (4K HarpiBy) Macna 2 i B
posnoninoBay-xuBHIBHUK 1. KOHTposb 3a THCKOM B cucTemi 3MiHCHIO-
€THCA 32 IOMOMOTOK> MAHOMETPIB 3 (B KPYNHHMX CHCTEMAXx 3aCTOCOBYIOTb-
Cl CJICKTPOHHI MAHOMETPH YM JATYMKH, SKi BUAAIOTDH €NEKTPUYHUA M-
TIyIbC B aBTOMATH30BAHY CXEMy MIATPUMAHHS 331aHUX NAPAMETPIB 3Ma-
LULyBaHHS).

Pucynox 6.7
Cxema inousioyanshot yupkynayitinoi cucmemu piounnozo smaiyy-
BAHHSA

Haii0inblu BiAnoBiganbHUMH MEXaHIYHUMM eleMeHTaMu LeHTpali-
30BAHMX 3MalLYBALHUX CHCTEM €: HACOCH, PEry/ioBajibHa Ta PO3IOALIbHA
anaparypa, ginstpn. CyyacHi CHCTEMH OCHALIAIOTHCS BiAMOBiAHOO eJieK-
TPOHHOIO TEXHIKOK aBTOMATHYHOrO YHPaBIiHHS.

Hnst nopadi mMacna B Micust 3maniyBaHHs BHKOPHCTOBYIOTbCA Pi3Hi
THITH HACOCIB: LICCTEPHEBI, paziaNbHO-IIOpIIHEB], Jonatesi i iHmi. Ha
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CHOrO/HI Hai6ibIL pailioHATBHHMH € 3aCTOCYBaHHS LIECTEPHEBHX HACO-
ciB, sk HaHGiIbI HaifiHUX B ekcruayaTalii. [IpOAyKTHBHICTb TAKHX HACO-
ciB cknazae Bin 5 n/xB 10 1000 1/xB, THck 2,5-32 MIla [14].

OuMllieHHss Macjia Bill CTOPOHHIX AOMILIOK 3AIHCHIOETBCA 33 01O~
Mororo (QiIbTPiB, sKi NOALIAIOTECA Ha ciTyacTi, MJIACTMHYACTI, MarHiTHi,
JIHCKOBI.

CituacTi i MarHiTHI QiILTPY B 3AJIEKHOCTI Bijl MPOXYKTUBHOCTI i Mi-
Clisl YCTAHOBJIEHHS MOIIAIOTECA HA CTALOHAPHI i niniitni. B cBoro uepry
ciTyacti GiTLTPH MOAINAIOTHCS HA CITUACTI KaceTHI Oe3 HPHCTPOIB CaMo-
OUYMIIEHHS, IVIACTUHYACTI 1 JUCKOBI 3 CAMOOYHIICHHSIM. Ha puc. 6.8 noxa-
3aHa PUHLMIIOBA CXEMa OJXHOMATPOHHOTO [IACTHHYACTOrO GinbTpa.

®iNbTpP CKIANAETLCA 3 NATPOHA 8, Kopmyca 9, eNeKTPOABUTyHA 4,
YyepB’AYHOrO PeAyKTOpa 5 i NMAIHAPUYHOL 3yb4acTol napu 6. dinbTpyBa-
NbHMI naTpoH 8 ABisE coGo HAbIp TOHKUX AMCKIB 13 CTaji y BUIIAA1 KO-
jeca 31 cnuOsIMH TOBUIHHOW 0,5 MM,
Mix AMCKAMH PO3TAIIOBAHI NPOKIaA-
kd y ¢opmi 3ipouok ToBumHOKW 0,08;
0,12 gu 0,18mMM. B oanomy [aTpoHi
YCTaHOBIOIOTH noHag 530 auckis. Bei
JMCKM i 3ipodYKM MOCADKEHi Ha Ban 2
NIPAMOKYTHOTO Tiepepisy, Akuil nepio-
JUYHO 00OepTaeThes Bifi €JIEKTPOABH-
ryHa 4 gepes 4epB’sUHUI pesyKTOp 5
i 3y6uacty nepenady 6 i3 IMBHAKICTIO
A B Mexax 8 06/x8. B maTpoHi € Takox
= =& npucTpiit ANs OYUIIEHHS JUCKIB.
2= Maciio noAaeTscs 4epe3 narpy-
T g GOK 7, NPOXOMHMTH YePe3 3a30pH MIXK

AMCKAaMHM, 3afiOBHIOE TMATPOH i uepes

naTpyOGoK 3 HaJXOAUTh B HATHITallb-

=/ HHit TpyOONpPOBIJ.

. MexaHiuHi YaCTHHH, 110 MICTUTbH

naacmuyHo20 Qinempa MacJio, KO BOHM Oinbui 3a ycra-

HOBJIEHUI 3a30p, 3aTPHMYIOThCHA MpH

BXOJli B 3a30p Mix auckamu. TIpn 0OepTaHHi NaTPOHa Bill ABMIYHA, opyn,

IO OCIB MiX JMCKaMu, CKMIAETHCSA HOXKAMH 1 Majae Ha JHO Koprnycy 9,
3BiJIKH BifaNA€ThCs nepioauuHo Yepes oTsip 1.
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IlponykrusHicts Ginbrpis cepii ®IDK B 3ainexHocTi Big B’A3KOCTI
macna cknanae Big 80 no 1500 n/xB. npu poGodomy Theky 0,5 MITa. [opsia
3 pinbTPaMH BHKOPHCTOBYIOThCS | AMCKOBi (inbTpH cepiiit OJIC i OJIK.

Hpy HeBenukil MpoIyKTHBHOCTI BUKOPHCTOBYIOTECS (itbTpy 3 pyu-
HUM OUMIIEHHSM. 30KpeMa Ti x THIH (inbTpis, wo i 41s riapocucrem [14].

MarsitHi ¢inbTpu (cepis @MP) 3aCTOCOBYIOTHCA A1 ONEPEAHBOIO
OYHMILICHHSA Macja nepea 3MHUBaHHAM HOro B pesepByapH-BiACTiHHUKH, a
TaKOX B IKOCTI JIiHIHHUX — Tepe/l BiANOBi JaTbHAMH BY3IaMy TEpPTSL.

3acTocoByloThes i iHWN TumM inbTpi. 3okpema: BCMOKTYBabHi
(YCTaHOBNIOWOTBCA Yy BCMOKTYBaNbHIil JiHil Hacocy), 3anuBHi (npu 3anu-
BaHHI Macia B 6ak), canyH-QineTpy (NOBITpsAHUIL BiTBTP, 110 MOEHYE MO-
BITPAHY MOPOXHHHY TePMETHYHOTO Tifpobaka 3 HABKOIMLIHIM cepeno-
Buiem). Jleski THNM GinbTpiB OCHALIYIOTHCS iHAEKCANIEKD 3a6pyIHEHHS.

Jlo HanpsAMHoI i peryoBanbHOI anapaTypu BiIHOCATLCSA: PO3MOLi-
JI0Bavi OTOKY po6OYOi PiAHHM, 3BOPOTHI KJIANmaHM, rifpo3aMKM, JOTiuHi
rigpoxsanany, 3anoGixHi i peayKuilini Knananu, perynsTopH THCKy i BH-
Tpar, MoAiIIoBayYi i CyMaTopH MOTOKY PifMHM Ta iHLI.

Jo 3aco6iB KOHTPONIO | aBTOMATMUHOTO YIPaBIiHHS BiZHOCATHCS:
MaHOMETPH 3BHYalHi, €JEeKTPOKOHTAKTHI MAaHOMETPH, CAMOIKMCHI MaHo-
METPH, AaTYMKH THCKY, PIBHEMIPH, TEPMOMETPH T4 iHLIE.

5.2. CucreMH NIaCTHYHOrO 3MaNIyBAHHS

Lli cuctemu moninsioThCA Ha IHAMBINYaNbHI i LEHTpai30BaHI.

B iHauBixyanbHuX cMCTEeMax MacTuio MOAAKTH y BY3NH TepTs 3a
AIOTIOMOTO10 PYHHHX IINPHULIB, N1yOpHKaTopiB. PyuHumy mnpuuamu mac-
THJIO TTOJAETHCS YEPE3 KHUBUIILHUKH 3 PYYHHM NEPEKIOYEHHAM Ha 2,4.6
4u 8 BiNBOIB. MiCTKiCTh 103yBallbHUX KaMep XHBHILHHKIB cKiagae 0,5—
2 cm’. Jly6pukaTopu MaoTs 8 un 16 Binsonis i moaawTs 10 0,4 cm' Mac-
THIa 3a ] Xin niyHkepa mig tMckom 10 MITa.

LleHrpanizoBani cucTeMu B 3aN€KHOCTI Bifi THIY MOBITPS MOMiNs-
I0THCS Ha PY4Hi, €JIEKTPHYHI | THEBMATHUHI, a BiJl clocofy po3ratykeHHs
MaCTHJIONIPOBOAIB i cNocobiB MepekuaanHs Moaadi MacTHiA i3 OHiET Ma-
rictpani B inuy — Ha kinuesi (CK) i netsosi (CIT).

IetnboBi cucTEMHM 3aCTOCOBYIOTBCS y BMMAIKaX, KOJIM OGIaqHAHHS,
0 MiISTae 3MallleHHI0, PO3TallloBAaHEe HA HEBEJHKiil BiacTaHi OJIMH Bin
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intoro, ToOTO MpU HOro Ky4HoMy po3TallyBaHHI1, Yu NPH 06CIyroByBatHi
0061aHaHH 3 y)KE YaCTOI0 M0JIa4€r0 MacTuIa (15-30 xB).
CHCTEMH KiHIIEBi 3aCTOCOBYIOTH MEPEBAXKHO y THX BHIIaAKaX, KOJIH
06NaiHAHHS PO3TALIOBYETHCS NIHIHHO HA AUISHKAX BEJMKOI MPOTSKHOCTI.
CraHuii 3 NMHEBMAaTHYHUM MPUBOJOM BHKOPHCTOBYIOTh, IOJIOBHHM
YHHOM, TIPH TIOJa4i B PO3NIIEHOMY CTaHi rpadiTHOrO MacTuna.

PYUYHI HEHTPAJII3OBAHI CUCTEMH 3MAII1YBAHH$[

OCHOBHMMM eJeMeHTaMu [UX cucTeM (puc.6.9) € 3anpaBoyHa CTaH-
wist (Hacoc) I, 3MallyBabHa CTAHLISA 2, $ineTpH 3 (ciTHacTi), npu3Ha4eHi
JUIS BiUTiTeHHs MeXaHIuHHX JOMILLOK,

4 MaHOMETp Ui KOHTPONIO poOOTH CHC-

1 TeMH, JKUBWIBHHKM 5. 3MallyBajibHa

CTaHIlig 3 PyYHHM HACOCOM 3anpapis-

,,,,,,,, " °~3 4 eThCA TUIACTHHMHMM MAacTHJIOM 33 J01O-
1 A& 7 5 wmororwo 3anpaBOvHOi CTaHMIl, SKa MOXE

6yrd 3 pyYHUM, [HEBMATHUHMM 4H
enekTpuyHuM npuBofoM. Hampuxnazn,

.6 cranuis 3AI1-2500 Mae nHeBMaTHYHHH

N7 npusox (nmogada 0,3-2,551/xB), a CTaH-
Pucysok 6.9 uis CII3-63 — 3 €NEKTPHYHAM TPHBO-
Cxema pyunoi nom (mogaya 6,3 JW/xB).
YeHmpanizoeanol cucmemu MacTuio HaaXogHTh 10 XKHBUIIb-
3Mauyy8aHHs HUKIB 5 MO MaricTpanbHUM Tpybornpo-

BozaM 6, a 10 TOYOK 3MalllyBaHHs — I10
TpyOOHPOBOAAM 7.
B OKPEMHX BHMaJKax (npH HEOOXiAHOCTI, B CHCTEMY BXOAATH PO3-
HOAUIIOBAYi MOTOKY MacTUIA).

METJbOBI HEHTPAJII3OBAHI CHCTEMU
3MALIYBAHHSI

CxeMa CUCTEMH METAbOBOrO TUIlY TNMPE/JACTAaBICHAa HA PUCYHKY 6.10.
BoHa ckianaeTbes 13 cTaHuii 1, 10 3anpaBiasgeTses 4epes 3BOPOTHIN Kna-
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naH 2, BiACIiYHMAM 30JI0THUK 3 i MaricTpanb 4 Bix 3ampaBOuYHOI CTaHLIi, KO-
MaHjoamnapata 15, peBepcHBHOTO po3noinoBaya 7, CiTyacTux ¢binbTpiB 8,
YOTHPHOX MAriCTPaIbHUX TPYGONPOBOAIB 9, PO3NOALNBYHMX 300THHKIB 12
3 €JIEKTPOMATHITHAM YMNpaBJiHHAM, BiABiAHUX TpyGonpoeogis 10, xu-
BUJIBHHUKIB 11,
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Pucynok 6.10
Cxema nemaboeoi yenmpanizoearoi cucmemu 3Mawyeanis

O3HaliOMJIEHHIO 3 NPUHUMNOM Jii MACTHIBHOI CHCTEMH B Hinomy
Ma€ nepenyBaTH O3HAHOMIIEHHS 3 OY0BOIO i poGOTOIO il TONOBHHUX CKJIa-
JOBHX: PEBEPCUBHOIO PO3NOAITIOBAYA 7 | 5KUBUIBHUKIB 11,
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Po3nioniitoBay 3aiiMae MPOMiXKHE T10I0KEHHS MK HACOCOM 1 Maric-
TpanbHUMH JinisMu 9. B nepeniii cTinui po3nozinosaya € YOTHPH Pisb-
GOBi OTBOPH: JBOE 3 HUX CJYTYIOTb /ISl NPUEAHAHHS TONOBHUX TPyboOMpo-
BOZIB, a ABOE IHIIMX — JUIA NMPHEIHAHHS MaricTpanei nosopoty. Besoro
B KOpIyCi po3Mojii/iloBa4a Ma€eThesl CiM PisbOOBUX OTBOPIB M 3’ €HAHHS
i3 30BHIIHIMH KOMYHIKaLliAMH.

B 3ajuiii cTiHLi nepen6aveHo OTBIp AJisi TPUENHAHHA JO HACOCY i
OTBip, 110 3’€IHY€ PO3MOALIIOBAaY 3 pesepByapoM. Ha Gokosiii criHui €
OTBIp, 10 AKOrO MPUENHYETHCS CAMONMCHHUH (€1EKTPOHHMH) MaHOMeTp 5.

3BepXy KOpNyCy YCTaHOBJIEHO TPH MaHOMeETpH 6, 16. [lis noraiieH-
HS TyNibCalii CTPIIOK MaHOMETPIB 3aCTOCOBYIOThLCS AeMripepHi mepexia-
HUKH. MaHOMETpH 6 CTYTYIOTh JUIS HOKa3aHb THCKIB B MaricTpaisix noBo-
poty. Lli % THCKH PerysorThCs NEPEnyCKHUMHU Kiananamu 18, ycTaHoB-
JIEHUMH TIOPAJ 3 MaHOMeTpaMHu. LIl KOHTPO/II0 THCKY MOTOKY MacTuia
TIpH BXOZi HOro B pO3MOAINIIOBAY i3 HACOCY HA CEPENHMHI KOPIYCY PO3MOoi-
/I0Baya pO3TaINOBaHMi MaHoMeTp 16 i cmapenuit 3 HMM 3anoObKHHHA
Ky/bKOBHil KianaH 17. BeepemuHi Kopmycy posnojiiloBaya po3raioBy-
I0TBCS PYXOMi 30JIOTHUKH (CKaJkH): pobounii i posnominbHuid. o 308-
HillIHBOTO KiHIg po60YOro 30JJ0THHKA NPUKPirIeHHH ok 14, 3°eaHaHui
3 KiHIIEBUM BUMHKaueM 13.

KHBWIBHUKM CHYTYIOTH Ajs BiAMipy, mnozjayi i1 KOHTpON 3a
M0JAYe0 MAacTHIa [0 By3niiB TepTs. JKUBUIBHMKH ABOJIHIMHMX CHCTEM
CIpalbOBYIOTh NpH THCKy He Menume 1,5 MIla. B 3anexnocti BiX
KiILKOCTi MPUEAHYBAaHUX BY3JIB TEPTS PO3PI3HAIOTH KHMBUIBHUKH OJHO-,
aBo-, TpH- i yorupusiasigni (171 — oxnosinsiani; 112 — JIBOBIJIBIJIHI;
MJ13 — tpusiasiani; /14 — wornpusinginui). Ha puc. 6.11 mokazame
3aCTOCYBaHHS came LMX JKUBHIbHMKIB. Bci BOHM BifHOCATBCA [0
ABOJIIHIMHUX THMIB, TOOTO BOHM NPHUENHYIOTHCA 10 JABOX MaricTpane,
yepe3 AKi MONMEPEMiHHO MOJAETbCS MacThio. Ha pucyHky ni marictpani
no3HaueHo GykBamu «A» i «B». JKHBWIBHHK CKJIANA€ThCs 13 CTANEBOrO
KOpIycy, B fIKOMY Uil KOXHOI TOYKH 3MAallyBaHHS Nependa4Ho JBi
KaMepH — JI03yBajibHa 2, B AKil MepeMilllyeThCsl NoplieHb 3 3i ITokoM 4,
i 30M0THMKOBa i3 cTyniH4acTUM 30J0THHKOM 1. [losyBanbHa kamepa
BifMipsi€ TIOPLII0 MacTHia (AEIO MOXE KOPEryBaTHCh), 8 30J0THHKOBA
NPOLITOBXYE MACTHIIO 10 BY3J1a TEPTS.
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Pucynok 6.11
Cxema nonosicenv dHCUBUNLHUKIG
6aHHS
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Mazicmpans

ueHmpOJlBoeaHux cucmem 3mauyy-
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Ha puCyHKY MOKa3aHO YOTHPH MOJIOXKEHHS XUBHIBHUKA, NPH AKHX
KaMepH i BCi KaHa/y 3aMOBHEHI MACTHIIOM, TOBTO XKMBWJIBHUK NepeOyBac B
poboqomy cTaHi. B monoxeHHi I MacTUIO B XUBHIBHUK MOAAETHCS O Ma-
rictpani A. Tlpyd ubOMy MiJ THCKOM MAacTHiia 30JI0THHK | OMycKaeTbCs
BHM3 710 ynopa B NpoOKy 6, IO BiIKpUBAa€ JAOCTYN MACTWIY CIOYATKy B
KaMepy @, a TIOTiM M0 KaHaily 6 B HAANOPIIHEBY MOPOXHUHY JI03yBaIbHOL
KaMmepH 2, o TepeMililye MopiueHs 3 BHU3 0 ynopa B npobky 7. Ilix ai-
€10 MOPIUHSA 3 MACTHIIO, IO 3AIHMILIMIOCH B MiANOPIIHEBiH NOPOXHUHI 10-
3yBaJbHOI KaMEpH Bijl MONEPEIHBOrO LMKy, BULITOBXYETHCA B KAMEPY 6
MDX JIBOMA NPYXUHaMH 30J0THHKA 1 i 3BIATH 10 KaHvajly € HaaXOANTh 10
By3ia tepts (auB. nonoxeHns II).

TIpn HactynmHoMy umkii (nonoxenss I1I) MacTHIO HAarHITA€THCH 110
marictpani B i 3onoTHHK | nepeMiwaerscs Bropy o yrnopa B npooky 5,
110 Bi/IKpMBAE JAOCTYN MAacTuiy B Kamepy o, a 3BiATH BOHO IO KaHaily 2
HaJXONHMTD B MiANOPIIHEBY IOPOXKHKUHY H03yBajibHOI KamepH 2. TIpH 1po-
My TOpILisi MACTH/Ia, WO 3AIMLIMIAC B HAANOPLIHEBiH NOPOXKHMUHI 103Y-
BAJIbHOI KaMEPH Bil MOMEPEAHBOTO LMKy, BHLUITOBXYETBCS M0 KaHaiy e
110 TOTO % By3Jia TepTs (AuB. nonoxeHHs IV).

Hopuwens 3 nosyBanbHOi kamepn 2 i 30NM0THHKA | mepemillyeTbes
11i/1 BIUTMBOM Di3HMLI THCKiB HamipHO i pO3BaHTAXHOT MaricTpanei.

SIk BUAHO 3 pHc. 6.10 Bil peBepPCHBHOTO PO3MOAINIOBAaYa BIAXOAATH
YOTHPH MaricTpabHi TpyGonpoBoau 9, 1o yTBOPIOIOTh NBi 3aMKHEHI NeT-
Ji, 20 AKMX MPHEAHAHO Yepe3 BiaBiaHi Tpybonposoau 10 xupunbhukd 11,
1110 KHBJISTH MACTHJIOM BY31H TepTs. Jleski i3 )UBHIBHUKIB PHUEAHYIOTh-
csl JI0 MaricTpani 4epe3 po3noiibyi 3010THHKH 12, mo nepenbayeHo st
By3J1iB TepTd, AKi morpebytoTh OinblI pimkoi momadi A0 HUX MacTHia.
KoxHa ckiagaeTbes i3 BUxigHoi (marictpani A, B) i 3BopotHoi (marictpa-
ai C, J1) ninsHOK.

Uepes NeBHi, paHiill BCTAHOBIIEHI MPOMIXKKHK Yacy KOMaHIHHUI anapat
15 BKJIIOYAE €IEKTPOABMIYH ILTYH)XEPHOIO HACOCY MACJIOCTaHLii, sika Ha-
THITa€ MACTHJIO Y€PE3 PO3NOALIBHUK 7 1 ciTyacTuit GinbTp 8 10 KHUBHIIB-
nukis 11 mo omHiit i3 maricTpaneit A uu B. [Tix THckoM MacTHa BCi 103y-
BaJIbHI XKHBHJIBHUKM PO3MOYHMHAIOTH CNPaLbOBYBATH i MOJABATH MACTHIIb-
HUil MaTepian B TO4ku xHBIeHHs. Ilicis CnpanboBYBaHHS BCiX XHBHIIb-
HHMKIB THCK LIBHAKO 3POCTa€ K B HATHITANIbHINA MaricTpani (Hampukiaz,
A), Tak i B 3’eqHaHiil 3 Heto 3BOpoTHIN Marictpani (nanpuknaz, C). Sk
3BopoTHs Marictpais C, Tak i 3B0poTHA Marictpans [{, CayryloTh 1 ne-
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PEMHUKaHHs po3NoAioBayYa 7 i BOPOTTS MAacTHIIa B pe3epByap IpH JOCAT-
HEHHI B CHCTEMi MAaKCHMAaJIbHOTO po6Goyoro THcKy. Ha uusaxy a0 pesepsy-
apy MacTHJIO MPOXOJUTh Yepe3 PO3NOAiIoBaY 7 i mepeMUKae Horo Ha iH-
LIy HarHiTaabHy MaricTpaib (Hampukiai, B) s HACTYnHOro LMKy po-
0oty cranuii. OHO4ACHO 3 UMM PO3NOAUTIOBAY 7 Yepe3 KiHLEBHH BHUMH-
ka4 13 BUMHKAE eNEKTPOABUTYH HAcoOCy.

Jns niairpiBy MacTuna B 3MMOBHH NepioA (SKIIO € B LOMY MOTpe-
6a) nepenbavaeThes 06irpiBaroya MaricTpalb, AKa PO3TAIIOBYETBCA MiX
MacCTUIBHMMH MaricTpaiaMu. [Ipy 3acTocyBaHHI OKpeMHMX MAacTWi, LIO
MaloTh 3HAYHO HUIKYY TEMIEPATYPy 3aCTHFAaHHS, HiX MOX/IUBA TeMIlEpa-
Typa HABKOJIMIIHLOrO CEPENOBUINA, NIAITPIB HE BUKOPUCTOBYETHCA.

HenonikoM nmeTiiboOBHX CUCTEM BBAaXKAKOThCs BEJNWKI BUTPATH Maric-
TpaabHUX TPYOONPOBOAIB YEpE3 HAsBHICTh 3BOPOTHHX JIiHIM, a nepeBa-
FOK0 — JIErKe HAJaroMKEHHS 3aBASKU BiJCYTHOCTI KiHLIEBOrO BHMHUKAYA B
KiHL MaricTpaii i BUCOKka HaliiHiCTh ii poBoTH.

KIHHEBI HEHTPAJII3OBAHI
CUCTEMH 3MALIYBAHHSA

Kinuesi cucteMH MaroTh 3 NETILOBUMH 0araro CHiJILHOIO CTOCOBHO
KOHTPOJIbHO-BUMIDIOBAIBHMX TIpMIAZiB, anapatypH i apmarypu. Binpis-
HAIOTBCS 7K BOHM OyM0BOIO PO3MOAINIOBAaYa | HASBHICTIO KJamaHa THCKY
KT, a Takoxk eeKTPHYHUMH CXEMaMH 1 eneKTpoo0iaiHaHHAM.

Ii cucTemMu 3aCTOCOBYIOTH /ISl 3MalllyBaHHA 00JIaJIHAHHS, PO3TALIO-
BAHOTO JIiHIAHO Ha Ji/IsHKAX BENHKOI NPOTHKHOCTI, IO XapAKTEPHO CaMe
Ans Metanyprifinoro obnaaHaHHsa. B Hux Ginbin npocra possoaka Tpy6
FOJIOBHOI MaricTpalii 3aBJsKH TOMY, 1O TYT He MOTPiOHI 3BOPOTHI MiHii, AK
1I€ Ma€ MiCLIE B METABOBUX CHCTEMAX.

JlBoniniliHa kiHueBa cuctema (puc. 6.12) CknafaeTbCs i3 MACTHIBHOT
CTaHuii 1, ska 3anpaBiseThCs MAaCTHIIOM 4Yepe3 3BOPOTHii knamau 2, Bif-
CiuHuii Kanan 3, TpyOonpoBia 4 Bix 3anpaBo4HOT CTaHLiT, po3NoAiTOBa-
4a 6, OCHALIEHOr0 CaMOIUCHUM (EJIEKTPOHHMM) MaHOMETPOM 5 i peryins-
TOPOM TUCKY 8, KOMaHIHOTO anapaTy 9, MaricTpanbHuUX TPyOOnpoBoiB
10, BiaBigHux TpyOonposoAis 11, skuBMIbLHUKIB 12, knanauis Tucky 13 i
posnoninoBayis 14,
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Pucynox 6.12
Cxema kinyesol yenmpanizoeanoi cucmemu 3Maufysants

CraHuis npautoe HacTynHuM YuHOM. Hacoc Haruitae MacTuno uepes
posnionimoBay 6 i ¢insTp 7 B 0fHy 3 ABOX Marictpaneit (A uu B). Iicns
CrpalbOBYBaHHs BCiX JKHBHJIBHMKIB KiHHEBMH KianaH TMCKy 13 (cmpa-
1bOBYE NpH THCKax mactwia Bix 2,0 mo 7,0 MIla), niroun Ha BHMHKaY,
yCTaHOBJIEHUIM Ha craHuii 1, BUMHKAE eleKTPOABUIYH HACOCY i 3aMMKAE
eNEKTPUYHHUI NIAHIIOr OJHOTO i3 €IEKTPOMATHITIB po3noAiIoBada 6, uo
TIpH YEProBOMY BMHKaHHI €J€KTPOJBHTYHA HANPaBUTh MNOTIK MacTHia 10
KHBHJIGHMKIB MO iHIIIN MaricTpani (Hanpvkiaz, 3aMicTh Marictpas A mo
marictpani B). To6To, npuHumn Ail KiHLEBOi CHCTEMH, SK 1 NETJILOBOI, MO~
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OyioBaHuil Ha IMITybCHIA (TMOpUiiiHii) Momavi MacTuna npy 4eproBomMy
NOpAKY 3MiHEHHS MaricTpajieil HarHiTaHH4.

Perynarop Tucky 8, 1o ycraHoBiIeHHH Ha po3noAiIOBadi 6, Hamam-
toByeThcsl Ha TUCK 22,0 MIla. Tlpu nepeBUILieHHI BOTO THCKY MACTHIO
BIATHCKA€E KYJIBKOBHUIT 3aTBOp KjamnaHa i 6€3 HajAXO/PKEHHS B MarictTpaib
MOBEPTAETRLCS B pe3epByap CTaHILII.

5.3. MacTu/ILHI CHCTEMH «MACJIO-NIOBIiTPS»

CucremMa «Macjio-MOBITPA» € 3HAYHO €(EKTHBHILIOW HACTYIHMIIEHO
cuctemu MacisiHoro tymany (CMT) i crBopena y 80-tux pokax.

[Npunupn xii cucTeM «Macjao-moBiTps» MOoOYAOBaHO Ha MOAadvi Jo
BY3J1iB TEPTS MOBITPSAHO-MACTHIBHOI CyMilli. ['0OJIOBHUMH CKIIaJOBHMH Ta-
KHX CHCTEM € JDKEPENO CTUCHEHOTO MOBITPS, MOLYJb MiArOTOBKH MOBITPs
(BiansHHA BOJIOTH, CYIIIHHSA, OYMIIEHHA), MAaCTUIIbHA CTaHLisf, MOAYJb
(610K) )KUBUNBHHUKIB, TPyOOpO3BOJIKA.

Po3pobka nux cucrem Oyna BHKIMKaHa HEOOXIAHICTIO MiJBHIIUTH
AKICTb 1 HaJIMHICTH 3MallyBaHHS OMOpP, IO 00EPTAlTHCA 3 BEJIHKOIO
WIBUAKICTIO, @ TaKOX BY3JIB TepTd, IO (YHKUIOHYIOTH B YMOBaX
IHTEHCHBHOTIO 3alHJIEHHs, BUCOKUX TEMIIEPATyp, YAAPHHUX HABAaHTAXKEHb, 3
BEJIMKOK MMOBIPHICTIO MONAJaHHS B Miclig TepTd Opyay, 0XOJ0LKYBaHOI
PIAMHH | IHIIKX IUKIZTHBHX KOMIIOHEHTIB, AKi ITiBUILYIOTb 3HOC.

Jns 30iACHEHHS bOTO METOLY 3MalilyBaHHA Ha CbOrOjHI po3pobie-
HO pAJ MacTWIbHUX CTaHI#, CTPYKTypa SIKHX BPaxOBY€ iHIMBiAyajbHi
0coOJIMBOCTI 00’€KTiB 3MalllyBaHHi (MJIMHM, KJITI NMPOKAaTHHUX CTaHIB,
KpylHoraGapuTHi BigkpuTi 3yOuacti nepenaui). 3okpema po3poOieHO
MacTUiabHY cucteMy MiuHiB tuny MIHP, MCL] (puc. 6.13) i mactunsy
cucteMy TpyOorpokaTHux cTaHiB (puc. 6.14).

MacrunpHi cTaHuii 3a6e3neuyoTh aBTOMATHUHY NEPIOIUYHY 04Ty
MacTHJIBLHOrO Marepiany 10 OGJIOKiB MaciasHO-TIOBITPSHUX JKUBWIBHUKIB i
KOHTPOJb 3a poboToto Beiel cuctemu. CrioxuBaHa MOTYXKHICThL CTAHIHA B
pexuMIi MiAIrpiBy MacTuibHoro marepiany — 560 Br, B pexxumi 6e3 mifi-
rpisy — 10 Br.

KoMnnekTyroThes CTaHIiT OCHOBHUMH 1 pE3€PBHUMH MAcIiHUMH Ha-
COCaMH 3 NHEBMONpPHBOAOM. [lpalforoTh cTaHuii Ha YACTOMY MiHepasb-
HOMY Macii B sa3kicTio ISO VG 100...680 i Buie npu remneparypi Ha-
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BKOJIMLIHBOTO cepenoBuiua Bin —10°C g0 +60°C. Knac 4ncToTu MiHepas-
Hux Macen He Hmkue 14, Cranuii MaroTh 3abe3neuyBaTHCh CTUCHEHHUM T10-
BiTpAM 3 HOMiHaNBHUM THCKOM 0,25-0,63 MIla knacy 4uCTOTH HE HUXUE
12 (TOCT 17433-80), uio BiAnoBigae BMIiCTy TBEPAMX HACTOK He Oiibiue
12,5 mr/mM* 1 Boau He Ginbie 3200 Mr/m’.

Monayne
wmend  JKHBHIJIBHHUKIB
Moaynb P
NiAroToBKH q
noBiTps l
MactuiibHa CTaHList
# o [ 21 J
2 -
o -
®*® g0 3
r o ¥3
1 | , ‘ =
Biakputa 3ybuacTa nepesaya
Pucynok 6.13

Cxema MOCMUILHOT cucmeMu «Macno-nogimpay maurie muny MIIP

Cdepa 3acTOCYBaHHs CHCTEM 3MalllCHHA «Maco-NOBITPS» MOXe
MOUIMPIOBATHCh MPAKTHYHO HA OyAb-iKMil THI 3MallyBaHOi TOBEPXH.
Oco6MHBO TaKi CHCTEMH, SIK BBAXKAIOTh PO3POOHUKH, ePEKTUBHI IS 3Ma-
1yBaHHS NiIUMMTHUKOBUX BY3/IiB POKATHUX CTaHIB, POJBIaHrIB, YCTAHO-
BOK HENEPEPBHOIO PO3JMBAHHA CTalli, €JIEMEHTIB 3yO4YacTHX rnepenay Ta
iHIINX 00 €KTIB 3 BaXKKHMH YMOBaMM €KCIUTyaTallil, BETMKUMH BUTpaTaMu
NIacTUYHOTO MACTHIIA.
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Pucynok 6.14

Cxema MOCMUNBHOT CUCMEMU «MACTO-NOBIMPSLY MPYOONPOKAMHUX
cmawie

KopoTki TeXHIYHI XapaKTEPUCTHKH JESKHUX CUCTEM HaBEEHO HUKYE,

2CII-2IT SCIIS-2I1 AMBG60IIM
HOMI.HaJ'IbHI/II/I THCK 3.2-8.0 3.2.8.0 3.2-10
HarHita"us, Mlla
HoMiHansHuit  po-
OouHuii 00’eM Hoxa- 4.48 5.0 60,0

4i MaCTHJIBHOTO Ma-
Tepiany, cM’ /LMK

I"abapuTHi po3mipu,
MM

1016x814x275 | 1016x814x275 | 744x1190x576
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BJI0KM )KHBUIIBHUKIB MACTHIBHMX CHCTEM «Macio-IIOBITPs» MPH3HA-
yeHi JUTS TOYHO JO30BAHOI HETEPEPBHOI MOJaui MacTHIBHOTO Martepiany
0 BY3JiB TEPTA CTHCHEHHWM MOBITPAM B LEHTPaNi30BAHMX MAaCTHIBHHX
CHCTEMaX MeTanypriiiHoro ofjiaaHaHHs, BEPCTATIB, iHUIMX MaIlUH 1 MeXa-
Hi3MiB Pi3HMX rany3ell NPOMHCIOBOCTI.

B 6i10Kax >KUBHIBHHUKIB MepenbadeHo peryiopanHs 06’eMy roaaui
MacTWJIBHOrO Marepiajly i BHTpPAaT CTHCHEHOro NOBITpi. BoHH MOXyTb
e()eKTMBHO MpALOBATH HPH TEMNEPATYPl HABKOIMIUHLOrO CepeloBHLIA
Big —10°C 10 +60°C Ha uMcTOMY MiHepaibHOMY Macii B a3kicTio ISO VG
100...680 i Buine. 30BHilUHINA BATIAA OJOKIB )XHBIIBHHKIB MOKa3aHO Ha
puc. 6.15.

PucyHok 6.15
Bnoku JicusunbHuKi6 MOCMUTbHUX CUCIEM «(MACI0-NOBIMPAY

TexHiuHi XapaKTepUCTHKH

BIIMB 50 | BMB 12

THck MacTHIIBHOTO MaTepialy Ha BXofi B 010K

KUBWIbHUKIB, MIla 2,5-6,3 2,5-6,3

KinbKicTh BiZiBOAIB BUXOAY MACTHIBHOTO Ma-

\ 1;2:3;:4 1;2;3;4
Tepiany
Honaqa3 MaCTHJILHOTO MaTepiajly B OIHMH BLI- 0.5 0-0,12
BOJI, CM " /LMK
Jiana3on Tucky nositps, MIla 0,2-0,63 0,2-0,63
Tabapurty (s 4-XBiABIAHOTO OI0KY), MM 212x138x54 | 188x82%53
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5.4. CucremMn MacTUIbHI NAiBKoOBI

Cucremu mactunsHi mniBkoBi (CCIT) € mponoBxeHHAM YI0CKOHA-
JNIEHHs! CHCTEM IiJ 3arajibHOK0 HAa3BOI «oil-air («Macso-noBiTpsa») i cTBO-
peta B 90-tux pokax. Ha cborozHi ui cucTeMu JOCATIH JOCKOHAJIOTO CTa-
Hy. [IpOBIIHKUM MiANPHEMCTBOM Ha TepeHax YKpaiHH MO BHUTOTOBJIEHHIO
CCIT € MukonaiBChbKHi 3aBOJL MAaCTWJIBHOrO 1 (IBTpyBaabHOro obnaj-
HaHHs (BiIKpHTE aKllioHepHe ToBapuctBo) (M3M®O).

CCII He € MacI9HUM TYMaHOM i HE «MAacJI0-TOBITPA», OCKiJILKH BOHA
CTBOpEHA HA 3aMiHy iM | Ma€ HH3Ky He3aHepPEYHUX NEpPEBar, 0COOIMBO B
acmiekTi LIMPOTH 3aCTOCYBAHHS, KOHTPOJIO exonoriyHoi Gesnexu. CCII
NOJA€ CTPOro J1030BaHe 3MAILEHHS y BUIVIS/LI HENEPEPBHOI MAC/ISHOT MUIiB-
KM (HE MaCJIHOrO aepo30JIio, K NPH MAC/ISHOMY TyMaHi i He KpYIHOIHC-
NEPCHHX Kparenb, sK NP «Macjo-NoBiTpsa») Ha 6iroBi 1OpiXKH i Tina ko-
YEHHA MIIUMITHUKIB 3MAIlyBaHHX BY3JIiB.

[punuunosa cxema CCII nokasana Ha puc. 6.16, KoaH 3LiHCHIOETD-
Csl 3MAIyBaHHsS MiJUIMIHMKIB KOYEHHs. 3rifHO 3i CXEMOIO B reHepaTop
CTBOPCHHSI MAC/IsIHOT TUTiBKH NMOJAETBCA MACIIO i CTHCHEHE nositps. Ha Bu-
XOJi FeHepaTopa 1030BaHi MOPLii MacTHIa YTBOPIOIOTh HEMEpPEpBHY Mac-
JISIHY IUIIBKY, fKa 3a JIONOMOIOK0 TOTOKY MOBITPS MO BHYTPIlHIM CTiHKaM
Tpybornposoay JiHii Monadi NepeHOCHTHCS Ge3n0CEPEAHBO 10 3MAllyBa-
HHX [TOBEPXOHb.

Takum vuHOM, Ha BuXOAi NiHil MOJa4i YTBOPIHOETLCS HemepepBHA
MaciisiHa IUIiBKa, AKa PIBHOMIPHO, LIAPOM ONTHUMAJIBHOT TOBLIMHM, HEpe-
HOCHTLCS Ha 3MalllyBaHI MOBEPXHi. PeryinoBaHHaM BenMuuHH 103 moja-
BAaHOI'O Macyia i BUTPAT MOBITPS BUOMPAETHCA ONTUMAJIbHHI PEXHM 3Ma-
L{yBaHHS HE3AJIEIKHO AJI KOXKHOIO BY3Jia TEPTS.

Baxaimsoro pucoro CCIT € takox i Te, 110 CTHCHEHE HOBITPA CTBO-
pIO€ BCepeauHi MiIIHMIHAKOBOrO By3ja 30MTKOBHMIT THCK, KUl 3amobirae
NONaJaHHIO HA 3MallyBaHi MOBEPXHi CTOPOHHIX YAaCTHHOK i PEYOBHH, i
OXOJIOMKYE BY3IIH TEPTH.

B nopiBuanHi 3 «MacisHuM TymMaHom» BukopucTanHs CCIT 36ims-
IY€ TEPMiH CIIyKiHHA By31iB Tepts B 1,5-2 pasu. [Tpu LEOMY JIOCSTa€ThCs
Ha/;3BUYaiHO BE/IMKA EKOHOMIsl MACTHJIBHUX MaTepianis. Ix BUTpaTH B 15—
30 pasiB MeHwIe, HiX NPU TPAAULIIHOMY 3MalllyBaHHi, i B 5 pa3iB MeHue,
HDK [IPH «Mac/ISHOMY TyMaHi». SIKIIO MacTHJIO PH BUCOKHX TeMIIEpaTy-
pax (JiHii HENMEpEepBHOrO PO3NIMBAHHA CTajli, POJLFAHTH CTAHIB, MEYei,
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CTaHM raps4oi NPOKAaTKH, TPyOONPOKATHE, METAOpi3anbHe 00NaHaHHS |
{HIIIE) KOKCYETHCA, TO HEMEPEPBHO BMCOKA IIBHAKICTL TMOJa4l MacThia B

CCII ycyBae uieit Herarus.

salns

Macno > N @

reHepaTop MacIsHOl MIiBKHU

NoBiTPA

.

MACNO

TOBITDS

A

e

niHis nogayi
MacnsHOI ILTiBKM
___.._\ MACTIO
) & ninig noxayi
L W MaciaHol [UiBKH

BUIYCKHHil OTBIp BUITYCKHHIi OTBIp

PucyHox 6.16
ITpunyunosa cxema CCII
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M3M®O surotosnse pi3ni 3a npusnauenssM CCII: CCIIE; CCIIT;
CCIIIL; CCIIM; CCIIP Ta inme o6nagHands. IlpuHuumosa rigpo-
nHesmaTH4Ha cxema CCII 3 enextponpusonoM (tuna CCIIE) noka3zaHa Ha
puc. 6.17. CCII cxnamaerbes 3 MOAyns yrnpaBiiHHA i KOHTpomO 1, Mac-
THJIBHOTO MOAYJIA 2, MOAYJA MiArOTOBKH MOBITPS 2, MOAYJSL pO3MOJi/IEH-
HA 1 KoHTpomo 4, reHeparopa MacisHOl MiBKM 5, TpyGOMpoBOMIB i
3’€/IHyBaJIbHOI apMaTypH.

CCII npaigoe HACTYMHHM YHHOM: MPH MOAAYi KUBJICHHS Ha MYJIBT
1.1 3aropsersca namnouka (380B). TymO1epoM BMHKA€THCS TpHIIAA YII-
PaBIIiHHs, NMOMAETHCA KUBJICHHS Ha eNKTPOABHMIYH CTaHLI, KA IPUBO-
JAMTB B J1i10 MacJIIHUH Hacoc 2.1, Macino Bix cTaHuii HAAXOANTHL O MOLYJA
po3noziNeHHs 1 KOHTpono 4. SIk TUNBKH KUBWIBHMK 3pOOHTH MOBHHIH
LMKJI, BIJ AATYMKA LHUKIIB 4.1 HAOXOMUTH CUTHA B MYHKT YIpPaBiiHHA, i
BUMUKaeTbess Hacoc 2.1. lleHTpanbHUIl KMBWIBHHK PO3NOALIsE Hamiid-
IIOBIIWKA B HBOrO 00’€M Macia 1 nojae A03M Macna [0 reHepaTopiB mac-
nsnoi niBky 5. TMoBiTps i3 HexoBOI MaricTpani AOAATKOBO OYMILYETHCA B
MOJyJli MiArOTOBKH MOBIiTPs 3, MOAAETHCS B TEHEPATOPH MACIIAHOI ILTiBKH
5, AKi NoAalOTh MAac/IsAHy IUIiBKY J0 TOMOK 3MalllyBaHHs. [licis BUTPUMKH
3aJaHO] N1ay3H B Yaci MK MOBTOPIETHCA,

Texniuni xapakrepuctuku CCII

1. TuCK MacTUIBHOTO MaTepially Ha BXOZi B TOYKHM 3mauienHs, MI1a:

— MIHIMaJdbHHHA — 0,05
— HOMIiHAJILHUH — 0,63
2. Jliana3oH nojay4 MacTWIBHOrO MaTepiany
B TOYKH 3MALLYBaHHS, CM* /LMK —0,08-19,2
3. KinbKicTh TOHOK 3ManlyBaHHSl, IIT — 1-3000
4. Jliana3oH perynroBaHHs TPHBAIOCTI May3, XB —0,5-512
5. Tuck crucneHoro noeitps, Mlla —0,05-0,63
6. Tuck cripaubOBYBaHHS JaTYHKA CTHCHEHOTO
nositps, MIla —0,05-0,5
7. Poboumii THCK B rizponHeBMonpuBoi, MITa:
— MIHIMaJIbHHUI —0,5
— HOMiHANBHUH —6,3

Cucremu CCII npamiooTh Ha MiHEpaJIbHUX Maciax 3 KiHEMATHYHOO
B’A3KiCTIO He HIDKYe 17 MM’/c npu TemMneparypi HaBKOJIMIIHBOTO CEPERO-
Bua Bijg 1 go 60°C. I1pu boMy B CTUCHEHOMY HOBITPi HE MOBUHHA OyTH
BOJIOTA.
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PucyHoxk 6.17

Ipunyunosa 2iopo-nieemamuuna cxema CCII 3 enexmponpugooom
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1 — MOAynb yNpaBiiHHA i KOHTPO-

mwo; 1.1 — asroBumukay; 1.2 —
enextpowada; 1.3 — 610k ynpas-
JiHHA; 2 — MAaCTHUIbHHN MOOYIb;

2.1 — Hacoc; 2.2 — BCMOKTYBallb-
uuii  ousTp; 2.3 — Oak; 2.4 —
saiuBHU# GinkTp; 2.5 — pene pis-
HA, 2.6 — 3anobbxkHUN KianaH;
2.7— en. pgBUryH; 2.8 — maHo-
MeTp; 3 — MOAYNb MiATOTOBKH [10-
BiTps; 3.1 — kpan; 3.2 — obiaeTp-
BIACTIHHMK  (BOJOTOBIAALTIOBAY);
3.3 — penyxtop; 3.4 — MaHOMETP;
3.5 — jgaTydK THUCKY; 4 — MOAY/b
posnoninents; 4.1 — JaTYMK UMK-
niB; 4.2 — UEHTP.KUBIWIBHHK; 5 —
cursanaizanif; 6 — CBITIOCHIHab-
HHUH 670K; 7 — BOJOTOBIILTIOBAY,
8 — reseparop MacisHOi IUIBKH;
9 — 3oporHiit wranan;, 10—
¢bineTp; 11 — AaT4MK KOHTPOIIO;
12 — xuBHABHUK; 13 — iHAMKATOD
GJIOKYBaHHA TiHil.

TpyOonposig Macna
TpyOOMpPOBIA MIIBKH
—D TpyOONpOBLA MOBITPS

~==-  eJeKTpHYHI 3’ €HAHHA



6. PO3PAXYHKH NNOTPEB
Y MACTUWIBHHUX MATEPIAJIAX

6.1 PospaxyHkH Jisi KAPTEPHUX CHCTEM
PiAMHHOIO 3MALEHHS

H[0o0 edexkTHBHO BHKOPHCTOBYBATH KapTepHY CHUCTEMY PiJAMHHOIO
3MallyBaHHs, HEOOX1JTHO BUTPUMYBATH 2 YMOBH:
ITo-nepure. HIBuaxicTh Kosieca He noBuHHA GyTH Buuie 10 M/c.
[lo-gpyre. Kinekicte Tenaa ¢;, mo BUAISETHCS IMijl YAC TEPTS, HE
[OBUHHA IIEPEBHLIYBATH KUIBKICTb Temna 2, WO MOe OyTH BigBEJEH B
HABKOJIMIIHE CEpeoBHILIE O€3 TPUMYCOBOTO OXOJIOKEHHS,
HIBuAKicTe KONECa PO3PaxoOBYIOTH 33 HOPMYJIOND:
va= d-n ’
60
e d — npiameTp Kojeca, M;
n — IBHAKICTL 00epTaHHs Koneca, XB ™,
KinpkicTe Tenna, mo BHAINAETbCA I Yac TepPTH, BU3HAYAETHCA 3a
dopmynoro:
Q, =860(1—-n)- N -4,1868 [x[lx/ronuny], 6.1)

A€ n — Koe]ilieHT KOPUCHOT i,
N — NOTY»XHICTb, 1110 NEPElacThCs Yepes Koeco, KBT.
KinekicTe Tenna, 1o Moxe OyTH BiZBeieHa B HABKOJMILHE CEPEJIO-
BUILE, BU3HAYAETLCS 32 IHIIOW (OPMYIION:

Q, =k(, ~1,.)- A [klx/ronuny], (6.2)

ne k — koediuienT, sikuil npuiitMaioTs B ianasoxi 31,3-62,8 k/lx/ron-m* - rpax;
t,, — JOMyCTHUMa TeMIeparypa HarpiBy mactuia, °C;
t;, — TeMIepaTypa HaBKOJHUIIHBOrO cepeloBUILa (nosirps), °C;
A — 10112 NOBEPXHI OXOJIO/DKEHHS, M~ .

[lepeBipHBILM BUKOHAHHS BULIEHABEACHHX YMOB, PO3PaXOBYIOTh BE-
JMYHHY YMOBHOT B’SI3KOCTI:

gy in _ %, (6.3)

190



ne m— Koe}ili€HT, IO 3aJ€XHTh Bill WBHAKOCTI o0epTaHHs Koseca
(m=1,6 npu V<8m/c, m=1,2 npun V=8-10m/c — s KapTepHOI Ta LUMPKY-
nsiuiiHoi cuctem; m=1,0 npu V=16-25M/c — TibKH A8 UMPKYASUIAHOT
CHCTEMH);

g — HaBaHTXKEHHs HA OJIMHHII0 JOBXHHH 3y6a, KH/m.

ZIOOO-N, (6.4)
V-B
ae N — notyxHicts, KBT;
V — mBuaKicTs 00epTaHHs Kojeca, M/C;
B — winpuna 3y6a, MM.
3a 0GUHC/IEHOO BEJIMYMHOK YMOBHOI B’S3KOCTi 3 HHKYEHABEAEHOI
TaGMyLi BU3HAYAlOTh KIHEMATHYHY B’s3KiCTb i 3a Hero BUOMPalOTh HE0O-

XizHy Mapky Mactuna [7].

YMOBHa B’A3KICTh,
°BY
Kinematnuna
B SI3KiCTB, MM’ /C

100{ 70 |50 |30 | 10| 6 | 4 | 2 |15

720|500|360|220| 70 | 41 | 28 | 11 |7,8

B immmx mkepenax iHpopmauii JUii BH3HAYEHHS KIHEMATHYHOL
B’SI3KOCTI uepe3 yMOBHY TPOINIOHYETHCH KOPHCTYBATHCh (POPMYIIOIO:

v=758-°BY (6.5)

KinbkicTb MacTHIa, 10 HEOOXiAHO 3aIHTH B KapTep, OOUUCIIIOETLCS
3a YMOBH 3aHypeHHsi 3yOLs B MacTHJIO Ta yepe3 MOTYXKHICTb, WO mepe-
JAETHCS KOJIECOM:

3
G=(hy —hy)- Fy (a)), (6.6)

ae h; — roMbuHa 3aHypeHHs 3yOls Kojieca, IM;
h; — BiACTaHb Bij [Ha Kaprepa 10 KoJieca, ske 3abe3nedye 3MailyBaH-
HA, IM;
Fo— mioia kaprepa, M.
Po3paxoBytoTh Takoxk G 1 3a iHIIOK (GOPMYIION0:

G=(0,3...0,5)'N, (6.7)

ne N — NOTYXHICTb , 1110 epenaeTses , KBT.
3 1Box 3HaueHb G BUOMpaeThCs Olnblie.
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6.2. Po3paxyHky 1019 HUPKYJIALIAHOI cCHCTEMH
pianHHOIO 3MalyBaHHS

3riaHo 3 myHKTOM 6.1, SKIO JBI YMOBH HE BUTPUMYIOTHCS, TO HEOD-
XiJTHO BUKOPHUCTOBYBATH LIUPKYJIALIHHY CHCTEMY PiIHHHOTO 3MAlLIEHHS.

B nepiuy yepry po3paxoByeTbecsi KiIbKICTh MacTHIa, SIKE HEOOXiAHO
niaBecty 10 By3na. Lle 3ailicHIOeTbCA 32 HACTYTHOW (OPMYIIOH):

__0-0,
E-c-y-AT
ae & — koeodiuieHT Bukopuctanus mactuna (0,5...0,8);
¢ — TemioeMHicTh MacTna (1,675...2,093 kx/kr-rpan);
y — ntoma Bara mactuia (0,9 r/em’ ; kr/om’; T/m?);
AT — pomycTuMe MiABHILEHHS TeMnepatypy mactuna (5...8°C).

B meskMx BMINAAKAaX KiNbKICTIO TEILTa, 0 MOXKE OYTH BiJiBeleHO JI0
HAaBKOJIMUIHBOI'O CEPE/IOBHIlA, IrHOPYIOTh (TOOTO He ypaxoByloTh). Toxi
O OOYMCIEHHS KiJABKOCTI Temna, L0 HeoOXiJHO MiABECTH B OAMHHI[IO
yacy J10 By3Jia TepTs, BUKOPHCTOBYIOTh HACTYNIHY dopMyIy:

P= %
E-cy-AT

ExcrniepuMeHTanbHUM LUISXOM YCTaHOBJIEHO, LIO:
*  Ha OJMH KLIOBAT MOTYXHOCTI () BUKOPHUCTOBYEThCS 5...6 1m'/xB;

» Ha 100 MM mupuny 3y0us HeoOxiaHo 4...6 am’/xB;
= P=(0,006-N+3)-4,564 nm*/xs.

[ an’/ropuny 1, (6.8)

[ am’/romuny ], 6.9)

6.3. Po3paxynku noTped B NJIACTUMHOMY MACTHI

Ha nauuii vac BijicyTHs OijblI-MEHII TOYHA METOJWKA BH3HAYECHHS
uMx 1norped, TOMY KiJabKICTh MacTWia i NepioJu4HICTh HOro nojadi BH-
3HAYAIOTh HUITXOM niadopy.

OpieHTOBAHO KiNBKICTh MAaCTHJIa MOXHA BH3HAYUTH 32 HAOAMAKEHOIO
dbopmynoro:

M2 +FOOUHY

3
g=11k;"kzksksks {LJ (6.10)
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je g — KinbkicTs MacTuia (cM*), Ky Tpeba nojaBaTh UIOrOAMHU Ha Im?
MOBEPXHi TEPTH;
11 — miHiManbHa HOPMA BMTPAT MAcTHIa [ TiALIMIHAKIB Alamert-
pom 10 100MM mpu HacToTi 0OepTaHHs, O HE NepeBuLILye 100x8';
k; — xoedillienT, 1o BPaXOBYE 3aEKHICT: BUTPATH MACTHIA Bij Aia-
METpa Hl}ll.HHl'lHHKa
ki=1+4(d—100)-10° (a1t MALIMIMHAKIB KOB3aHHA),
ki=1+(d—100)-10* ( Ans NiUMITHUKIB KOUEHHA),
k2 — Koe(illienT, 10 BPAXOBYE 3AJIEKHICTh BUTPAT MacTHIIa Bijl yMcia
00epTiB NiALIMITHHKA;
k; — KoedillieHT SKOCTI NMOBEPXOHb TepTs (NpH aKicHiil k;=1, mpu
3a70BLILHIHA k3=1,3);
kg — xoedinient, 1o BpaxoBye pobouy Temieparypy HanlBy
NiLMIHAKA (TPH TEMIEPaTypi, Hik4il 3a 75° ks=1, npu Temmneparypi
75-150°C k3=1,2);
ks — xoedillieHT, 110 BPaXOBYE CTynem HABAHTAKEHHS MiAIUITHHKA,
Tpyu HopManbHOMY HABAHTAXKEHHI ks =1, NpH BAXKKOMY — ks=1,1.
Uncnosi 3HaueHHs Koe(ilieHTa k2 HACTYNHL:

HIBuakicTs obepTaHHs, XB ™ 100 200 300 400
KoediuieHr k2 1,0 1,4 1,8 2,2

Ilpn Bu3HAueHHI KiJIBKOCTI MacTWia JUis 3MAlICHHS MIOCKUX T10-
BEPXOHb (HANpPUKNA/l, HAMPAMHUX) OCTAHHI BBAKAIOTBCA yMOBHHMH mij-
[IUMHAKAMH KOB3aHHS 3 JiaMeTpoM, KUl BU3HAUAETHCS 3a CTIPOILEHOKO
thopmyoro:

D, =—, (6.11)

jie L — 10BXUHA IUIOCKOT HATIPIMHOI 3 YMOBHHMM LIMKJIOM 00epTiB

60-V
n,= ) 6.12
Y= D (6.12)

y

ne V — mBUIKICTb KOB3aHHS, M/C.
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7. TEPMIHH CJYKIHHSI MATEPIAJIIB,
[X OYMHIEHHS TA PETEHEPALUISA

TepMiH cnyxiHHA MacTHILHMX MaTepialiB 3ajeXKUTh Bil IIBHAKOCTI

iX CTapiHHA i HAKONMMYEHHS TaKoi KibKOCTI IWKiIMBHX JIOMIHIOK, MpH
SAKIH MacTUIIO BTpayae CBOT MAaCTUIIBHI BIACTHBOCTI.
‘ CyTb nipouecy crapiHHs Macen NOJSTAaE B OKHCEHH] KMCHEM MOBIT-
psi CKJI2I0BHX HOTO BYTJICBOIB 3 yTBOPEHHAM PO3YHHHUX KHCIOT i mnamMy
(cMonmcTHx ocazkiB). OpraHiuHi KHCIOTH BUKJIHKAIOTh KOpPO3il0 MeTaiB i
YTBOpEHHs MeTanesux Mui. lllnam, sxuii ocinae B anapatypi i Ha crinkax
TPYOONpOBOAIB, NOripuIye HOPMalIbHY LMPKYJIALIIO MAc/a | BAMArae, sicHa
piy, NiABUILCHHS THCKY B CHCTEMi.

LBuAKICTL yTBOpEHHS B MACTHIBHOMY MaTepiami NPOAYKTiB cTa-
PiHHA 3a/1€XHUTh Bil HACTYIHUX (aKTOPIB:

® CTEMEHIO Jii KMCHIO i BOJIOTH MOBITPS i MOXJIMBOCTI MONafaHHS B
Macio BOJH;

® Aii BUCOKHX TEMNeEpaTyp, WO BUKIMKAIOTb PO3Naj, BHIAPOBYBaH-
Hs 1 YaCTKOBE 3rOPSHHS Macel;

® 3a0pyIHEHHs MEXaHIYHUMH JOMILIKaMH (OKATHHOIO, NPOLYKTaMH
3HOCY OBEPXOHL TE€PT, MHJIOM i iHIIL).

OcHoBHAMH (i3HKO-XIMIYHHMH NOKA3HHKAMHU CTAPiHHA MACTHIBHUX
MaTepiaiiB € MiABHIIEHHS B S3KOCTI i CKALy OPraHiuHHMX KHCJIOT, YTBO-
PeHHS 0CaJIKiB, HAasABHICTb BOAM i MEXaHIYHHUX TOMILIOK. ®akropamu, 1o
TNIPUCKOPIOIOTH OKHCIICHHS Macen € X Temmneparypa Ta KOHTaKTYBAaHHS 3
OpOH30BUMH YH JIATYHHHMH JIETAJISIMH.

Tepminn cayxinas Macen i HeoOXiAHICTh iX pereHepauii BU3Ha4a-
IOThCS B KOXHOMY KOHKPETHOMY BHNAJIKY ULIAXOM [EPIOIMYHOTO BiaGopy
I nocnimxenns npo6. Tak, HANPHKNAZ, B LEHTPAI30BAHAX cHCTEMAX, IO
00C/1yroBYIOT BiAMOBiAANBHI By3/H TepTS (MiALMITHAKHY PIAMHHOTO TepTs
Ta iHILE), PEKOMEHIYETb-CS BIAGMpaTH MpoOH uepes KOXHi 5 if. Has
MEHII BIAIOBINaNbHUX MEXaHi3MIB (PeyKTOpiB) NpoGu HANEXHTH BinGH-
patu pa3 B 15 1i6. B kaprepuux cucremMax a0CTaTHBO BigGupaTu npobu
OJIHY UM JIBi Ha Micsub [16].

JlOBrOIITHBOI0 MPAaKTHKOK YCTAHOBJIEHO, 110 MACJIO CJIijl 3aMiHIOBa-
TH, SKILO BUABJIEHO 3POCTAHHSI O/IHOTO i3 BKa3aHHX HHXK4e (haKTOpiB.

Jnst UMPKYNALIHHAX CHCTEM (3 ypaXyBaHHSM HACTYIHOL pereHepa-
wuii):
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* [ifBUILEHHS KiHEMaTHYHOI B’s3K0CTI Macen Oubin, Hixk Ha 30%;

® 3pOCTaHHs KUCJIOTHOTO YHCIA 10 3 mr KOH Ha 1r macna (g Kuc-
JIOTHUM YHMCJIOM TIPUITYCKAIOTh KillbKIiCTh 1AKOTO kanis (KOH) B Mr, HeoO-
XigHoro s HelTpanisauii 1r MiHepaabHOro MacJa);

» pmict Boau Ginbuie 0,2% (Macio 3 0,2% miAnaeTbes ueHTpudyry-
BaHHIO 6¢3 31THBAHHS i3 CHCTEMM);

s BMIiCT MEXaHIUHMX JOMIlIOK HeaGpa3sMBHOIO Xapakrepy (uUuiam,
nactiuHe MacTuio) 6insut 1%.

Jlns kapTepHuX cucTem (6e3 ypaxyBaHHA HACTYNHOI pereHepauil
Macia):

® 3pOCTaHHA KMCJIOTHOIO 4Kcnia o 5 mr KOH na 1 r Macna;

s pmicrt Boau Oinbuie 0,5%:;

®* BMICT MEXaHIYHUX AOMIIIOK Oinbme 1%.

3rifHO 3 ICHYIOYUMH HOpMaMHU KHCJIOTHE YUCIIO0 JUTd CBIXHX Macel, B
3aJIeKHOCTI Biji COPTY, HE MOBHHHE NEPEBUILYBATH 0,02-0,3mr KOH.

Jnd BiOHOBJEHHS MOYATKOBHX BIACTHBOCTEH Maceal BHKOPHCTOBY-
eThCs, TAK 3BaHUM, poliec pereHepani. Tepminu cyxiHHs Macen | HeoO-
XifHicTh iX pereHepalii, Ak BKa3yBamu BHIE, BM3HA4alOTh B KOXKHOMY
KOHKPETHOMY BUNI2JAKY METONOM AOCIHIKEHHS npo6. [lpakTuKoIO ycTa-
HOBJIGHO HACTYIHi TEPMiHU IIPHUIATHOCTI Macel:

= B arperatax i Mexadi3max, IO TIPAIlIOIOTh B HOPMANbHUX yMOBaX
NPU LEHTPAIi30BAHMX CHCTEMAX 3MAUICHHS, Macyio MOXE CIlyryBatu 6-8
POKiB;

* B peAyYKTOPaX i MEXaHi3Max 3 KapTEpHUM 3MAllyBaHHAM, AC BHA-
CIIOK CHJIBHOTO PO3OPH3KYBaHHsA, CIIIHIOBAHHSA i HarpiBaHHs;, Macio Mo-
e BUKOPHCTOBYBATHCD He Gibilie 2—3 pOKiB;

* B MeXaHi3Max, 110 MPALIOIOTh MPU TEMNEPATYpPi BUILE 70°C, mac-
110 iHTEHCHBHO BHITAPOBYETHCS, OKHCIIOETHCS, YACTKOBO PO3KIIANAETHCA i
crapie uepe3 1-1,5 poku;

» B cHCTEMaX, L0 0OCTyroBYIOTh 00/Ia/iHaHHSA, AK€ YCTAaHOBJICHO Ha
BiJIKDMTOMY MOBITpi, MAacio CIIyrye He Ginbie 3—6 MicALIB.

3aCTOCOBYIOTHCS DI3HOMAHITHI CHOCOOH OUMINEHHS i pereHepauii
Maces, cepell IKUX 4acTillie BUKOPHCTOBYIOTBCS: GUIye08Y6aHHA, KUCAOM-
HO-1y206€ | KUCTOMHO-KOHMAKMHE OYUMYEHHS, OYUUEHHS CeNeKmUEHUMU
PO3UUHHUKAMU.
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BUJIYTI'OBYBAHHSA

Lie € naiinpocrimum cnocobom. Macno npu HBOMY 00pOOII0IOTL
posuunoM nyry (NaOH), skuii Heiitpanisye opraniuxi KucaoTy. [ponyk-
TH OKMCIIIOBANbHOI nonimepusanii (HadToBi cMonu i iHmi wKigauei mo-
MILLKH) TIPH JITOBOMY OYMLIEHHI HE BifIansiOThes, TOMY Ll cnoci6 s
MOTOPHHX MaceJl HE BUKOPHCTOBYIOTS.

KHUCJIOTHO-J1YI'OBE
I KHCJIOTHO-KOHTAKTHE OUYHUILIEHHS

lipn ubomy crocoGi OCHOBHUM peareHTOM, LIO BXOOHTDH B cnoiny-
HEHHS 3 HEOAKAHMMH JOMILIKAMH, € CipdaHa KMCIIOTa, Ky A00aBsIOTh B
JUCTHIATHE Macio 10 6%, a B 3aiiMikoBe — n0 10%.

Cipyana kucrnora pyiiHye cMonucTo-acanbToBi i HeHaCHYEH] CIo-
JIy4EHHS, SKi Pa30M 3 HENPOPEaroBaHOK KHUCIOTOK BUMANAIOTH B 0CaJIoK,
110 yTBOPIOE KMCIUH rynpoH. Hailbinbiu BaxknusuMu 1U1s Maces HUKIaHO-
Bi BYTJIEBOJIM CIPYaHOi KMCJIOTH He 3a4inaloThes i micis BiJIOKpEMJICHHS
KHCII0ro ryapony. OuMilieHHs 3aKiHYY€TbCA IPOMUBAHHAM Macaa BOAO |
NPOCYLIYBAHHAM NEPErPITHM 1APOM HH FaPAYUM TOBITPSAM.

J1si TioTIepeKeH s MOKIMBOCTI YTBOPEHHS CTIHKUX BOIOMACISHHIX
eMyJIbCili 0OPOGNEHHS JIyroM 3aMiHIOIOTh KOHTAKTHHM binbTpyBaHHAM 3
BHKOPHCTaHHAM BiJGiTIOBATBHUX NIUH, 10 BOJNOMIIOTH BEIHKOK azacop0-
UIHOIO BJIACTHMBICTIO MOMJIMHATH MOAPHO-aKTHBHI PCYOBHMHH, O AKHMX
BIIHOCATBCS MPOMYKTH B3aEMOIIT 3 CipYaHOIO KMCIOTOIO.

KucnorHe ounuieHHs 3 KOHTaKTHUM GinbTpyBaHHAM uepes Biabimo-
BAJIbHI TIMHM HA3UBAIOTH KUCJIOTHO-KOHTAKTHUM OUMILICHHSM.

3acToCyBaHHs ISl OYMILIECHHS MOTOPHHX Macell Cip4aHO KHCIOTOM
Ma€ CYTTEBi HEMOMIKM, a CaMe: MPH CYYacHHX MacuiTabax BHPOOHMIITBA
MOTOPHHX Macesl L€ NPUBONUTE 10 BETHYE3HHX HE3BOPOTHIX BUTPAT Cip-
YaHOI KHCJIOTH — BHCOKOKOLUTOBHOT CHPOBHHHM. A KHCITHI rYApoH, SAKHH €
BIIXOIOM I1pH UBOMY METOAi OYMLUEHHS, € BKPail TOKCHYHHM i LIKifH-
BUM npoyktoM. Moro moganmbiie BUKOPHUCTaHHA € HepeHTaGeﬂanM a
HOro BeJINYe3Hi HAKOMMYEHHS € JKEPEIOM WKiATMBOT il HA HABKOJIUIIHE
cepenoBuite.
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OYUUIEHHS MACEJL
CEJIEKTUBHUMH PO3YUHHUKAMHU

Lieii crioci6 € cy4acHHM i BUCOKOEPECKTHBHHIM. Horo ocobauBicTio €
MOMTUBICTD B TIPOLIEC] OYHLIEHHS 6araTopasoBO BUKOPHCTOBYBATH CEJICK-
THBHI PO3UHHHHKH, B AKOCTI AKHX 3aCTOCOBYETHCS dypdypon, denon 1
PsA IHIIKX PEYOBHUH.

TIpUHLMI CENEKTHBHOTO O4HMUICHHS IOIAra€ B HACTYNHOMY. [Min6u-
PalOTh POUMHHHK, AKHH NPH NEBHIH TeMmreparypi i KiIbKICHOMY CTIiBBi-
HOIIEHHI 3 MacjIoM BHOIPKOBO (CETeKTHBHO) PO3YHMHAE B co0i BCl IKiAIH-
Bi JOMILIKH 1 TOraHO Yu 30BCIM HE PO3UHHAE CaMe MacJo.

[Ipu 3MilryBaHHi Macia 3 CEIEKTHBHUM PO3YHHHMKOM OCHOBHA Hac-
THHA WIKIIJIMBMX JIOMIIIOK PO3YMHIOETLCS 1 TEPEXOIuTh B PO3YNHHHUK,
KMl He 3MILIYETBhCS 3 MAcyoM, a JIEFKO 3 HUM PO3ILAapOBYETRCA TPH BiZI-
CTOIOBaHHI. BHACHiJOK LIbOFO YTBOPIOETLCS MAap OYMIICHOro Macja. Lien
luap Ha3uBAITh ekcTpakToM. [Llapu po3noaiisioTs. [Ilap ounieHoro mMac-
J1a JOOUMILYIOTh BiIOIMIOBAIbHHMHU TIHHAMH, & CKCTPAKT MiJI1al0Th pere-
Hepallii, Ma yac AKOi CENEKTHBHMH POIYMHHHK BiJIOKPEMITIOETBCS  Bill
LIKiUTHBUX TIPOYKTIB i 3HOBY BBOAMTHCS B MPOLIEC OYHILCHHA.

[Ipu upoMy crnocoBi ayxe BaXHBO BUOpaTH SK CITIBBIJIHOMICHHS
Maciia i po3UMHHHKA, TaK i TEMIEPaTypy, Npu AKiil 30IACHIOIOTE MPOLEC
ounmenns. Hanpuknaz, npu BUKOPHCTAHHI B SKOCTI CEIEKTHBHOIO po3-
upHHMKA (EHONy TeMIepatypy Ciil MiATPUMYBATH B aianasoni 50-
300°C, a cniBBiAHOWIEHHS MacIa i po3urHHuKa 1:1 at6o 1:2. Ilpu 3acrocy-
pasHi Gypdyposy CriBBiAHOLIEHHS 3MIHIOIOTb B 3aJIeHOCTI BiJ NOTPIO-
Hoi rTMOMHYM ounueHHs Macna Bin 1:1,5 no 1:4.

JInst SIKICHOTO OYMILEHHS BMCOKOB’S3KHX 3a/IMIIKOBHX Macelsl BUKO-
PHCTOBYETBCS METOJ NAapHMX PO3YMHHUKIB. [Ipu UBOMY OAMH 3 HUX MA€
BUGIPKOBO PO3UMHATH IIKI/IMBI AOMILIKH, 2 irmii — macno. Tyt Binby-
BaETbcS MOB OM PO3ZNIEHHS KOPHCHOIO i LIKiAIMBOro nponykTis. Ilpn
pO3YMHEHHI padiHaTy — MpOHaH. 11{06 niATpUMYBATH MPOMAH B PiAKOMY
CTaHi, OUMILEHHS NPOBOAATH NpH THCKY j10 2,0 MIla.

B ocTauHiii 4ac Bce GiNpll 3aCTOCOBYIOTH TifPOTEHi3allilo, AKa €
HailGLIbI TOCKOHAMM CTioco6oM ounmeHHs Maces. [IpoBoasTs fioro niz
Trckom 7o 2,0 MIla B MpUCYTHOCTI BOJIHIO NPH temneparypi 380-480°C.
[opsa 3 UMM crMocoGOM PO3MOYHHAIOTE BHKOPHCTOBYBATHCH METOIH
oummIeHHs, siki moOyoBani Ha QinpTpauii Macia yepes crieiianbHi MEM-
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Opanu, mo 3xatHi QinbTpyBaTH Ha MOJIEKyIsPHOMY piBHi. TobT0, TYyT
MPOMYCKAETLCS MOJIEKyJIa BYIJIEBOJIB i 3aTPUMYETHCS MOJIEKYJIa MPOJTyK-
TiB OKMCJTIOBAJILHOI MOJIIMepHU3aLtii i iHuri HeGaXkaHi JOMILIKH,

OBJIAIHAHHS J1JIs OYMILEHHS
I PETEHEPALIIT MACEJI

Jist oumuienns i pereHepalii 3acTOCOBYIOThCS pi3HOMaHiTHE 0071a1-
HaHHs, Cepe/l AKOro OCOoONMBO MOIIMPEHE BHKOPUCTAHHA 00JaHAHHS,
MPUHLMI Aii 5KOTO 6a3yeThes Ha BiALEHTPOBOMY edekTi. 1o HUX BiaHO-
CAThCA cemapatopu i crenam: CM2-4; COI-913KP; COTI-913KTIM:;
COr-914; COI'-932KT1; COI'-933KTH1; COI'-933KT]1.

CENAPATOP CM2-4

Cenapatop npaiioe Ha NPHHIMII BiXLEHTPOBUX CHII i 3aCTOCOBYETH-
Csl JUIsl OYMILICHHSI Maces Bifl Oy/ib-sIKMX MEXaHIYHMX JOMILIOK i BiiajieH-
Hs BOJH (puc.6.18).

Pucynok 6.18
Cenapamop CM2-4

Texniuni xapakmepucmurxu CM2-4

Hominanbna npoaykTuBHICTb, M*/rouny:

® OUMILEHHS BiJl MEXaHIYHUX JOMILLIOK
(xnapudikaris); —4,0

* BijlaieHHs BoaH (mypudikartisi) — 2,8
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MakcuManpHUli BMICT MexaHiyHuX — He Oijbllie MaCOBHX nonei
JIOMIIIOK B Macjli Micls OJHOrO LHUKIY 10 0,005%
OUMIIEHHs #oro MeTooM KiapHdikauil
fIp¥ BUXiIHOMY BMICTi IOMIILOK J10 0,08%

BumicT BOAM B Macii Micas OfHOTO — He Gijblue MacOBMX Jlonen
MKy BiffaneHHsa HOro MeTol10M nypudi- 70 0,05%
Kauii npy BUXiaHOMY BMicTi Boau 10 1%

VY ¢TaHOBJIEHA MOTYXHICTh, KBT — 53,5

Yactora oGepranns 6apabana, 06/x8  — 6600

[aGapuTHi pO3MipH, MM:!

® OBXKMHA — 1500

* IMpHHA — 1146

= BUCOTA — 1225

Maca 6e3 3111, kr — He Ginebuie 672

CTEH/ JJI1 OYULIIEHHA PIIUH
1 MACEJ

PucyHok 6.19
Cmeno COI-KTIM ona
ouuyenHs i pecenepayii macna

Crenn COI-KTIM npu3HavaeTsesi I TOHKOIO BiILIEHTPOBOTO
OuMIIEHHS i pereHepauii Maca, ke MPOHIII0 OUHIICHHS BIZICTOIOBAHHAM
Ha npotasi 3—4 ni0 uu QiAbTPYyBAHHAM BiJl HEXXMPOBHX MeXaHIYHUX
nomimok. Tlpy OuYMILEHHI 3HEBOJHEHMX Macel B cTenai mnepejadayeHa
MOJK/IMBICTh HENEPEpPBHOTO BUBENCHHA BOAW 13 pOTOpa HeHTpUYIy.
3oBHilLHifl BUMISA CTEHA [0Ka3aHo Ha puc. 6.19
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Texniuni xapaxmepucmuxu COI-91KTIM

[IponyxTuBHicts, i/roauny — 1o 3000
TOHKICTb Bij1anieHHs, MKM — He ripie 5,0
CnoxunBaHa notyxHicts, kBT —4,0
I"abaputHi po3mipu, Mm:
" NOBXHHA — 840
" [UMpUHA — 444
® BHCOTA — 900

CTEH/ JJ1st OMUILIEHHS

BIAITPAIILOBAHHUX MACE.JI
I PIAUH

Creng COI'-914 mae 3HauHO Ginbiumii
rpa3e30ipHHK, HDK (iILTPU TaKOro X TOH-
KOTO O4YMIIEHHS 1 NPOAYKTUBHOCTI. BiH He
notpebye 10 O4YMCTHOTO €IEMEHTY UEHTPH-
¢GyrH 3MIHHHX YM JOAATKOBHX TEXHOJIOTiY-
HUX MatepianiB. Jlns nyxe 3abpynuenux
MaceJsl CTCHI PEKOMEH/YEThCS BHKOPHCTOBY-
. BaTH pa3OM 3 YCTAaHOBKOIO XiMi4HOTO O4YH-
PucyHok 6.20 LICHHs BiAUpalbOBAHMX Macei cepii «Pajyra-
Cmeno COI-9]4 M». 3oBHiwmniit Burasa crenga COI'-914 no-
Ka3aHo Ha puc. 6.20

Texniuni xapaxmepucmurxu COI-914

[IponykTuBHICTB, J1/roauny — 2000
ToHkicTh BigganeHHs, MKM — He ripure 5,0
CnoxuBaHa HOTyXHicTb, KBT — 2,5

I"abapuTHi po3mipu, Mm:

* NOBXHHA — 740

" [IMpHHA —410

®* Bucora — 1010

Maca, kr — He Oinbiue 100
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YHIBEPCAJIBHE OBJIAJJTHAHHSA
JIJIs1 OUUIIEHHS MACEJ]

Xoua po3riisiHyTe BHILE 00J1aaHAHHS i Ma€ HU3KY NMO3WTHBHUX AKOC-
Teil, MPOTE BOHO HE MPHAATHE [ OUMIICHHS AyKe 3abpyAHEHUX JOMilL-
kamu BianpalboBaHux Macei. Jlist [bOro BUKOPHCTOBYIOTHCH yHiBEpCallb-
Hi CTaliOHapHi YCTAaHOBKM, B SIKHX Macjo NPOXOIHTH JEKinbKa cTajii
ounienns. HailGinbi MKiVIMBUMH PEYOBHHAMM, SIKi IPHU3BOAATH 10 CTa-
piHHA Macell, € ac(a/bTHO-KNBLEBI (CMOJIMCTI) PEHOBUHM. Cxema yHiBep-
CaJbHOI YCTAHOBKM, fKA IpaLloe Ha METOMI «BificTOIOBaHH — 00poOKa
KHCJIOTOI0 — KOHTAKTyBaHHS — (inbTpauis», NokazaHa Ha puc. 6.21.

‘ {mucrere notmpa

ot
g Adcopderm- !
A budmera t (mucrere
8 - nabimpa
/ 2
e | |

f
A& |

Bidrpaupoboe Macng

1 — nogimpsHuil K06Naxk 3 MaHOMEmpOM; 2 — c¢hinomp-npec; 3 —
36ipHuK uyucmoz2o macaa; 4 — Hacoc; 5 — imnenep (miwanka); 6 — mep-
Momemp; 7 — KONMAKMHA Miuiaika; 8 — Kuciomna Miwanka, 9 — bak
oas cipuanoi kucromu (96%6-601).

PucyHok 6.21
Cxema ynigepcaibHoi cmayioHapHOT yCMAaHO8KU Macel
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Pyx macna B pi3HOMy cTahi i iHIIMX KOMIOHEHTIB MOKa3aHO cTpin-
kamu. Cama % Ha3Ba METOAY FOBOPHTH NPO MOC/iOBHICTb TIPOXOJIKEHHS
onepauiii. CnoyaTky Macsio 106pe BiACTOHEThCS. Mani npoxoants 06po6-
JIHHS KHCJIOTOIO B anapati 8 (KMCIO0THA MillajKa), KOHTaKTHE 06podieH-
HA 32 NIONOMOTOI0 aACOpPOCHT-BUOLILHOT [IMHHE B amapaTi 7 (KOHTaKTHa
Milanka) i ¢pinbrpauiio y insp-npeci 2.
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Po3nin7
TexHiuHe 06cNyroByBaHHA rigpo- i nHeBMOCUCTEM

B ocTaHHi POKH HIMPOKOrO MOUIHPEHHS B meTanypriisomy obnan-
HaHHi HaByB rifpaBiiuHUil MPUBOJ, WO OOYMOBIEHO fl0ro CyTTEBMMM Ile-
peBaramu nepejl eNeKTPHUHAM i IHIIMMH THHIAMH npuBoiB. Hacamnepen,
1l¢ BENUKA €HEpro-HaCHueHicTb. SIKIO B €NEKTPOABUIYHI NUTOMa CHia
(ryctvHa eHeprii MarHeTHOro nosst), Wo Aie ua porop, cknapae 0,4-
0,6 MH/M2, TO y TiApolBMIyHax MMTOMa Cuia (THCK pobouoi pianHn)
nocarae 50 MH/m?. Tomy riipoiBUTYHH MatOTh 3Ha4HO MeHLii rabapuTH 1
macy, Bucoky Oucrpogito. Konu BukOHaBuMH OpraH Maulubi 3 Tijpo-
TPUBOZIOM 371iHCHIOE 3BOPOTHBO-NIOCTYNAIBHUH M 3BOPOTHBLO-00EPTaNb-
HHUil pyX, TO He NOTPIOHI NepeaTHi MEXaHI3MH (HaTpUKIaj, PeAyKTOPH).

[To BifHOIEHHIO 10 3araNbHOTUIIOBOrO FiAPONPUBOAA FiAPONPUBOIH
B METaNyprii MaloTh feBHi 0CO6AMBOCTI Y 3aCTOCYBaHHi, 10 AKHX MOXHA
BiIHECTH!

* 3HQYH| BEJIMYMHU TEXHONOTIYHMX HABAHTAXKEHD | PyXOMHX Mac Me-
XaHI3MIB y TIOETHAHHI 3 iX BHCOKOIO GHMCTpOZi€lo, 10 BUMArae BUCOKUX
THCKIB i BUTpaT pobOHOT PifinHH;

* nepepobIICHHs PO3MNABIEHOro abo rapayoro Metaiy, o pobuThL
YMOBH eKCILTyaTalii 6i1bli JKOPCTKUMHU, BUMArae BHMCOKOi G€3BiZIMOBHOCTI
TiIPOCKCTEM 715l YCYHEHHS BUTOKIB po6OYOL pijMHK, PO3pHBIB TPYOOIIPO-
BOZIB 1 3’ €IHAHD [UIsl YCYHEHHS TTOXKEXK;

» penuki rabapuTy i Macu Aetaned oOnaaHaHHs, [0 YCKIAHIOE TEX -
HONOTi4He OGCTYrOBYBaHHS i PEMOHT FiIPONPUBOAIB.

3aranoM ke Taki YMOBH pOGOTH FiJpONPUBO/IB 3HWKYIOTh ix Oes3-
Bi/IMOBHICTb | BUMATAIOTh YIOCKOHAJIEHHs POOIT 3 iX PEMOHTY Ta TEXHO-
yoriuHoro odcayrosysanns. Jis 1boro HeoOXxinHa, Hacamriepel, BUCOKa
kBanidikalis i ocofucTa BiNOBIXANLHICTE obcayxhoro nepconany. Ilpu
11bOMY BiH MOBMHEH A00pe YHTATH riZpaBiiuHi CXeMH, 3HATH BJaCTUBOCTI
pobounx pinus, GynoBy i MpUHIMI Ail BEJIMYE3HOI KIIBKOCTI riapoene-
MEHTIB Ta TiApOBY3JiB, TBEPAO OPIEHTYBATHCh B rigpasiiui Tpydonpo-
BOAIB I T. I
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1. MOHSATTS PO TUCK
1 KO0 PI3BHOBUIU

Tuck — Bennunua ckandpHa i sBase cobowo CHy, MOAiIEeHY Ha
miomy. Onunuus BuMipioBanHs THcky — H/m2, Ila (Mackans). IIpote
4acTill KOPUCTYIOTHCA ofHHMLE0 MITa=10° [Ta (1atmocdepa=0,1 MITa).

Hpw posrasni rigpapnidHux i MHEBMATHYHUX CUCTEM YaCTill BUKO-
PMCTOBYIOTh TaKi Ha3BM THUCKIB: aTMocepHuii (6bapomeTpuuHuii); Mano-
METPUYHHIT (HALIMILKOBMIT), BAKYyMETPHYHUIA, abCOMOTHHIL. Po3risHeMo
iX B32€MOJiI0 32 BIAHOWIEHHSM O OCHOBHOI'O PIBHSIHHSA T1IPOCTATHKH:

P=P,+p-g-h,
Ae P — abcomoTHui THCK B Toull, siKa nepebyBae B cepennHi piauHuy;
Po— THcK rasononi6Horo cepenosuuia Ha BiIbHY MOBEPXHIO PifHHHU
(rizpocTatuyHuii THCK Ha BiNbHIl M0BEpXHi piauuu);
p — TyCTUHA pifuHu;
8 — TIPUCKOPEHHS BIJIBHOTO NaiHHS;
h — BHuCOTa CTOBMYKKA PigUHH.

SAxwo abcomotHuit ek (npu Py=Ps, ne Ps— GapoMeTpuuHmii
THCK) Ginblue 6apOMETPHYHOIO, TO iX Pi3HHLIO HA3MBAKTH MaHOMETpHY-
HUM THCKOM Pyoy 1 TOOTO MAHOMETPHYHHI THCK ABNSE COGOI0 HAMTHILIOK
THUCKY B JaHii To4ui Hax GapoMeTpuuHuM. SIKILO aBCONOTHHI THCK MeH-
urMid 32 6apoMeTpHuHMiA, TO X HAa3MBAIOTH BAKYYMETPUYHHUM THCKOM 4H
MPOCTO BAKYYMOM (pPO3PLAKEHHAM),

Benvuunm tuckis, Ha ski pospaxosana poboTta mHeMo- i rigpocHc-
TEM, CTaHHAPTH30BaHi i cknagaTs, MIla: 0,1; 0,16; 0,25; 04; 0,63; 1,0;
1.6;2,5; 4,0; 6,3; 10 12,5; 16; 20; 25; 32; 40; 50; 63; 80: 1005 125; 160;
200; 250.

2. BIACTHUBOCTI POBOYHX PIJIUH

PoGoyoro pinHOI0 B TizpocHcTeMax CyryioTh, rOTOBHHM 4YHHOM,
Pi3HI MiHepanbHi PiAMHK, WO ABNSIOTH COBOI AHCTHISTHI Macina, sKi
3TyIIeH]i TBEPAHMH ByTiieBoAaMHu (napadiHoMm, HUEPE3MHOM 1 T. 1), Ta iHLI
PiIMHH Ha OCHOBi OpraHiyHmX i Kpemnidopraniunux cnonyk. Oco6iuso
IIMPOKO BUKOPHCTOBYIOTHCS CyMillli MIHEPAIbLHUX MACeJI, IO CKIAfaI0Th-
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s i3 MaNnoB’A3KMX NPOAYKTIB i3 BUCOKOB’I3KMMH KOMIOHEHTaMH (3aryc-
HUKaMH).

OCHOBHMMH TOKA3HUKaMU IS OL[HIOBaHHs SKOCTi pobOoU0i piauHH
CIyTYIOTh B S3KICHO-TEMIEpaTypHi i AHTHKOPO3iiiHi BIACTHBOCTI, Mac-
THJIbHA 30ATHICTb, HE ArPECHBHICTb 10 YIiNBHIOBATIBHUX JcTaleH Ta iHLIE.

I'YCTHHA I IIMTOMA BATA

I'ycTiHa — (i3udHa BETUYHHA, 1O ABISE ¢00010 BIJIHOIIECHHS MacH
m piauHK J10 i 06’ eMy, TOOTO
p=m/V, xr/m>.

I'yctdHa MiHEpanbHUX Maceid CKianae 830...940 kr/m. Jins
NPAaKTHYHHMX PO3PAXYHKIB IPUHMAIOTH 900 xr/m>.

B’A3KICTDb

B’sskicTh po6oHOro cepeioBuila ABise cobOO BJIACTHBICTh YHHHTH
ofip KOB3aHHIO LapiB PifiHHU (TOGTO YHHUTH Omip 3CyBY 4acTOK) i ypaxo-
BYETHCS MPH PO3PAXyHKaX PEKHUMIB teuii pinuHu. Po3pizHsAIOTL KiHeMa-
THUHY i AMHaMiuHY B’f3KocTi. PisniHA CYTh B’SI3KOCTi TIOJIATa€ B TOMY,
110 TIpU Tedii PiAMHHK TIO3[0BXK TBEPAOL CTiHKM IBMAKICTE 11 11apiB BHA-
CNiIOK ranbMyBaHHS OTOKY Pi3Ha, BHACIIIOK YOr0 MK IIapaMH BUHUKAE
cuna Tepts. OCTaHHS BU3HAYAETHCA i3 piBHsiHHA HpioToH2 i sBysie coOOI0
B L[OMY PIBHSHHI KOEQii€HT TIPONOpUiHOCTI i3 PO3MIPHICTIO H-c/m?
(TTa-c).

KinemaTHuHa B’#3KiCTb BU3HAYAETHCA ULIAXOM MOALNEHHs IMHAMIY-
HOT B’S3KOCTI Ha TYCTHHY, il PO3MIPHICTh IPHAMAIOTE Y mmZ/c.

B’s3kicTh, SK i TYCTHHA, 3aleXHTh Bl TeMrepaTypH i THCKY.
B’s3KicTh i3 HiJBHIIEHHAM TEMIIEPATypH 3MeHILYeTbCs. s, piiuH, 1o
32CTOCOBYIOTHCA B TiIPOCHCTEMAX, KIHEMATHYHA B A3KICTh MOXE BU3HAUA-

THCSA 32 HOPMYJIOH0:
50 n
V., =Vs —t— s

1€ v,— KinemMaTuyHa B’ A3KicTh npu t°C;
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Vso— KIHEMaTHYHA B’S3KIiCTh 1pu t=50°C;

n— MOKa3HUK CTEMEeHs, 1O 3MIHIOEThCS B Mexax Bia 1,3 10 3,5 i 6ib-
LIOCTI B 32J1€XHOCTI Bl 3HaueHns v,, (n—lgvy, +2,7);

{— TeMIepaTypa, NpH AKii HEOOXiTHO BU3HAYUTH B’ A3KICTh.

B neskux BUMazKax HaBOAATHLCS 3HAYEHHS B I3KOCTEH i NpH HUIHX
Temnepatypax (20; 40;100°C).

CTUCJIMBICTD PIITMHN

Bci pinnnu, kpim ineanbHoi, 3MiHIOIOTH CBilf 06’eM npy 3MiHeHH]
THCKY. XapaKTepHCTHKOK BiHOCHOTO 3MiHEHHS 00’eMy cayrye koediui-
€HT CTUCIUBOCTI B (KoedillieHT BiTHOCHOTO 06’ eMHOroO CTHCHEHHS), AKHii
NMPH YMOBI, IO CTHCHEHHS POBOYOro cepenoBHIIa NiANOpSAKOBYEThCS 3a-
koHy I'yka, Moxe BU3HauaTHCh 33 GopMY0H0:

_ 1 AV

AV,

ne Ap=p;-p; — 3MiHEHHs THCKY, 1O Ji€ Ha poGoue cepenosuiie, Mlla;
Pi1; P2 — KIHLEBHUH i noyaTkoswmii THck, MITa;
AV=Vo-V — 3mineHHs 06’eMy poGouoro CEpeOBHLIA TPU 3MiHEHH]
THCKY Ha BEJHYHHY Ap, M3;
Vo,V — noyatkosuit 06’eM poGouoro cepeaoBuia npu atMochepHOMy
THCKY 1 00’€M NpH 3MiHeHH THCKY Ha BeuuuHy Ap, M.
Benuuuna, 380potHa B, HazsHBaeThCA 06’ eMHUM MOJZYJIEM NPY>KHOCTI
PoOOYOro CepeNioBHILA NTPU BCeGIYHOMY CTHCHEHHI:
E=v, 2 _1L

N, ’B,MHa
Monynb 3MiHIOETBCS B 3an€XHOCTI Bij THCKY PIHHHU, THCKY 1 TeM-
neparypu. Ilpu 20°C i atMocdepHOMy THCKY Momyib NIPYXKHOCTI MiHe-
panbHux macen cknanae 1350...1750 MIla, Bogu — 2000 MTI1la, cuniko-
HOBOI piMHH — 1050 MITa. Haii6inbiw BUCOKHM MOJyJieM NpPYKHOCTI ce-
Peit piiMH OPraHiuHOTO MOXOMKEHHS BOJIOJIiE TTiLEpHH (E=4000MTITa).
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TEMIEPATYPA CILUIAXY I 3ACTUTI'AHHSA

[py miaBUILEHH] TeMNepaTypH i3 Macia BUAINAIOTLCS NAPH, AKI IIPU
MifiHECeHH] BiIKPHTOro BOFHIO cnianaxywoTs. Came TeMnepaTypHHil mopir
crnanaxy-BaHHs i NPHUIiHATO BBAXATH TEMIEPATYpOIO Crianaxy. Bennunna
TeMMepaTypH Cranaxy 3aieXuTh, NepII 3a BCe, Bill BJIACTHBOCTEN Macen i
nepebyBae MepeBaXHO B Mexax 100...200°C. 11106 3anobirtu crnanaxy-
BaHHIO (2 OTXKE | BUHEKHEHIO TIOXkKEXKI), TeMIepaTypa Macia B npoueci po-
6otH rigpocuctemu Mae OytH Ha 15-20% meHuIo0 HiX TeMmreparypa cna-
naxy.

Jly’e BaXJIMBUM NOKA3HMKOM PIAHHU € Temneparypa il 3arymeHns,
AKa XapaKTepu3ye PiAMHY 3 MOy 30epeKeHHs HEKO TEKY4OCTi 1 MOX-
MMBOCTI TPAHCIIOPTYBAHHSI | 3TUBAHHS B XOJIOAHHUH Hac pOKY. Temnepary-
pa 3acTWranss Macna mae OyTH HE MEHUI Hix Ha 16-17°C Hmx4ow0 32
TeMIepaTypy HABKOJIMILHBONO CEPEOBHINA, B yMOBaX AKOTO Mac Ipalio-
BaTH T1APOCUCTEMA.

TEILUIOEMHICTD I TEIUIOITPOBITHICTD

TennoeMHICTh XapakTepu3ye KiTbKIiCTh TEMa, AKe HeoOXifHe a7
HarpisadHs | kr poGoyoro cepefioBulla Ha 1°C.

TenaoeMHIiCTh MiHEpaIbHUX Macel B Jiana3oHi TemMnepaTyp Big 0 mo
100°C cknazaae npubauzuo 1,99 kJlx/(xkr-K), a Boam — 4.2 xJIx/(kr-K).

TeIIONpOBIHICTb XapaKTEpU3ye 3AaTHICTH POOOHOro CEPELOBHIIA
nposoauTy Ter1o. Boxa npu 50°C mae TetonpoBiAHicTs 6,510 kKBT/MK,
minepaJbHi Macna npu Temneparypi 15-20°C — 1,3-10*kBr/mK.

Lli BeJHUMHM BUKOPHMCTOBYIOTHCS IPH TEIUIOBUX pO3paxyHKax 0Xo-
JNOJKEHHS YH HArpiBaHHsA POOOUMX PivH B Oakax 4 B iHIITMX €MKOCTHX.

KABITALIA

KasiTallig aBise coBOX0 MiclieBe BHIINEHHA i3 PilMHH B 30HaX MO-
HIKEHOTO THCKY MapiB PifMHH 1 ra3is (3aKHMaHHA piAvHM) 3 HACTYMHUM
pyHHYBaHHAM MapoBHX i ra3oBux Oynb004OK NpH nonajiaHxi ix B 30HY
MiABMIIEHOrO THCKY. Y CBOKO HYEpry KapiTailis MPHU3BOAWTDH /0 MICLIEBHX
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pyiiHyBaHb neTaned i eneMeHTiB rigpoMamuH i cucteM. YacTime pyiiny-
IOTBCS JIETalli HacOCiB, 30/I0THHKIB | KianaHis. PyiiHyBaHHS NPOSBNSIOTE-
s AiPYACTICTIO NOBEPXHI AETAli.

OcHOBHUM CcrIoco60M GOPOTLOH 3 KaBITALIECK € MaKCHMAbHE 3HH-
KEHHs PO3PIIDKEHHS B 30HaX MOXIMBOI KaBiTalii (32 PaXyHOK [i/IBUILEH-
Hl HABKOJIMILHBOrO THCKY). JIpyruM BaXIHMBUM CIOCOGOM € 3aCTOCYBaHHS
METaliB 3 MiABHIIEHHMH MEXaHIYHUMM i XiMiYHHMH BJACTMBOCTAMH.
Hai6inbi crifixnM cepen BinoMux martepiasis € THTaH.

IIpote, He3BaXaloun Ha HeraTHBHI BIACTHBOCTI, KaBiTALIHUI edexr
BHKOPHCTOBYETHCA B MPAKTUHHUX UiAX 11s cTabimizauii Butpar pinunu
NpH NPOXOKEHHI 1i Yepe3 By3bKi KaHanu (Hanpukaaj, y MigcuioBauax
THIIA COMLIO-3aCIliHKa), OUMILEHHS AeTael Bij pi3HOro 3a0pyAHEHHS.

3. OCHOBHI BIIOMOCTI
CTOCOBHO I'lIPABJITKK TPYBOIIPOBO/IIB

Hinsuxky Tpy6onpoBona, 110 MOEAHYe HACOC 3 GAKOM, HA3UBAKOTDH
BCMOKTYBAJILHOIO MaricTpaimmo (JiHiel0), a IinsHKy TpyGonposoxa, 1o
AKI piAinHa Bil Hacoca HAaLXOMTH /10 TiAPOABHIYHA, — HanipHoo (po6o-
40K YHM HATHITANBHOK) MaricTpajlio i AisHKY, 10 AKiM pianHa BiaBo-
JAMTbCS Bill TAPOABHIyHa B 6aK, — 3JIMBHOIO MaricTpamo (3auBom). Jlo
HaMipHoOi MaricTpani BiHOCATE i ii TpyGonpoBomu, sxi nepe6GyBaroTh 1
pOOOYUM THCKOM.

INEPEPI3 TPYBOITPOBOJIB I IIBUJAKOCTI PYXY PIIUHHN

Bijtomo, 110 BUTpPATH piIMHM, IO NPOXOAHMTH uyepe3 TpyOy Oyayth
THM OibLIAMH, YUM GibIINMHU GyyTh NPOXiAHMIl nepepi3 Tpyou i mBHa-
KICTb pimMHH. PasoM 3 THM HaleXHTh yPaxOBYBaTH, IO 36iNbIUCHHS
IBHAKOCTI FIPUBOJMTHL O 30UIBIIEHHS THCKY Y TiApOCcHCTEMi, a 36ib-
WEHHS nepepizy TpyOu — 10 36inbLIeHHs MacH TPy6OH, 1o noripuiye xa-
PaKTEPUCTHKH TNPUBO/IA 3a NOKA3HHKAMH XOPCTKOCTi, BUMarae 3actocy-
BaHHs OUIbII BapTiCHOI rigpoanapaTypu i T. 1.

BuyTpiwmniii niamMetp Tpy6u un kaHany pekOMEHIyeThCs BH3HAYATH
3a hopmyIoo:
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ae Q — BUTPaTH PiAHHH;
V — WBHIKICTb PIIUHK B TPYOONIPOBO/Ii UM KaHai;
OcraTouHuii po3paxyHKOBHI JiaMeTp TpyOH MOTOIKYETHCS 13 CTaH-
JapTH30BaHUM PsJIOM AiaMeTpiB yMOBHHX npoxofis (Tabim. 7.1).

Ta6anus 7.1
Ymoeni npoxoou mpy6onpoeodie i apmamypu
HiameTp [Lnounza Pisn6a Hiametp [Tnowma Pi3p0a
YMOBHOT'O | MPOXiAHOrO Tpy6Ha B YMOBHOTO | NpoxigHoro | TpybOHa
npoxony, | mnepepisy, M npoxoay, | mepepisy, B
MM cm? JouMax MM cm? JoHMax
3 0,07 - 70 34,48 2172
6 0,28 - 80 50,27 3
8 0,50 1/4 100 70,54 4
10 0,79 3/8 125 122,72 5
15 1,77 172 150 176,72 6
20 3,14 3.4 175 240,53 7
25 4,94 1,0 200 297,61 8
32 8,04 11/4 225 314,16 9
40 12,57 1172 250 490,87 10
50 19,64 2 275 593,96 11
60 26,31 — 300 706,88 12

Kpim Bkasanux B Ta0a1. 7.1 yMOBHMX IPOXOIB, K OCHOBHHX, ILE
BUKOPHCTOBYEThCS i JonaTKoBuif psa Dy :1,6; 2; 2,5; 4; 5; 12; 16;160.

Jns HanmipaUX TPyGONpPOBOAIB MK BETHYHHAMHM TUCKY 1 IBUAKOCTI
PYXY PiAMHHK € TaKOX MEBHA 3aIEXHICTb, KA YCTAHOBJIEHA HA MiAIPYHTI
6araToNniTHLOI MPAKTHUKHU EKCIUTyaTaLlil I1ponpUBOIiB:

Tuck, Mila 1,02,55,010 1520 32

JlonycTnMa LBHAKICTD

PyXy piauHH, M/c 1,32,03,04,5556,08,0

JIng BCMOKTYBalbHUX TPYyOONpOBOAIB IIBMAKICTE cknagae 0,5-
1,5 m/c, a snuBHKx — g0 2,0 m/c.
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V 3arajbHMX BUNAJIKaX LWIBUAKICTH BUOMPAIOTh Takolo, 1100 BTPATH B
TpybonpoBoaax He nepeBHulyBaiu 5—6% poboyoro THCKY.
Benununny 1BUAKOCTI piiMHY B TpyOax BU3HAYAIOTh 33 (hOPMYJION0:

Jie S — IIonia BHYTPILIHBOr o JliaMeTpa Tpybonposoaa.

PEXKUMH TEYH PIIMH

Po3pi3HAIOTh ABa pexXHUMHM Tedii pijuH B TPYOONpPOBOAAX: JaMiHap-
Huil | TypOyneHTHUH.

[Ipu naMiHapHOMY pexHMI pilMHA pyXaeThCs LiapaMu 6e3 nonepey-
HOTO 3MILLYBaHHS, IPHYOMY TYT BiACYTHI nybcauii BUAKOCTI i THCKY.

Ilpn Typb6yneHTHOMY peXuMi WIapH NEPEeMIlYIOTBCS, PYX PiJHHH
BiAOYBA€TLCs MpPH MYyJIbCallil WBUAKOCTI | TUCKY.

KoxHuii 13 pexxuMiB xapakrepusyerbcs 4ucioM Peiinonbaca Re,
AKe Uit TpyO KpPyriioro nepepisy BU3HAYaeThes 3a GopMyJio:

Re =

e Vo, — cepenns WiBHIAKICTD TOTOKY, M/C;
d — BHYTpilHIA IiamMeTp TpyOompoBoa, M;
v — KiHEMAaTU4Ha B’A3KiCTh, M2/C;
Q — BUTpaTH piauuH, M/c.
Jns kinbueBUX KH (d; | d2— 30BHILUHII | BHYTPILIHIA AlaMeTpu
winun) yucno Peiinonsaca cknagarume:
RCZVCP‘(dl_dZ).
v
Mexy Mix namiHapHUM 1 TypOyJeHTHHM peXHUMaMH BHU3HAYAEC
kputuuHe uucnao Peinoneaca Re. SAxkmo R.<Req, 1O morik —
JnamiHapHHi, sko R.> Rep, TO motik — typOyneHtHuil. J{ns xpyroux
piBHHX TPYO R. iy = 22002300, mns rHy4kux pykasiB — 15501650, ana
piBHUX KinbueBuX wiaud — 1000-1100, aius BikoH 3010THUKIB — 250—
270, nns xnananiB — 30-100, s kpauis — 500~700.
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CIJIPABJIIYHUI YIAP B TPYBAX

V 3B’A3KY i3 3aCTOCYBaHHAM BHCOKMX LIBHAKOCTEH Tedii piiuMH pa-
30M i3 HIBHAKICHHMH PO3NOALIBHMKAMH BEJIHKOTO 3Ha4Y€HHS HaOyBaloTh
[MTAHH, IO NOEAHYIOThCA 3 TIAPOYIapoM, IIPH SKOMY BHHHKAIOTh TUCKH
B JEKi/bKa pa3iB 6inbli 32 HOMiHANBHMIA. B okpeMux BMMazkax Ui TUCKA
MOXYTb pyHHYBaTH TPYOOTIPOBOJIH.

IiApaB/iiyHuM yAApOM Ha3UBAIOTh MiJBUIIEHHA THCKY PIIMHH TIpH
WBHKICHOMY MPH3YTIMHEHHI i1 pyXy (LIBHAKOMY TEPEKPHTTI 3aCyBKH).
Bin 06yMOBIIEHHi CTUCIMBICTIO PiaNHHM i NpYXHOIO0 Aedopmatliero Tpy©o-
npoBoa. BeuuuHy yAapHOro THCKY MOXKHA BU3HAYMTH 3a (GOpMYJIOH0:

x- d?
ne Q — BUTpaTH piaunu B Tpy6i, M/c;
p — I'yCTHHA PifiiHH, KI/M?;
d — BHYTpilHIH JiameTp TpyOH, M;
C — WBHAKICTh NOLIMPEHHS YAAPHOT XBHIII B IPYXKHIH pianHi, M/C.

Pyn =

c=_d_1__
4P P
O0-Ep Ep

1ie 6 — TOBIIMHA CTiHKH TpyOH, M;
E.p, E, — Mozy:s npyxHocTi Tpy6u i pinnny, Ila.

Jlo ocHOBHMX crioco6iB GOpOTHOM 3 rifpaBiliyHMM YAapoOM BiJHO-
CATbCA: 30iMBIIEHHs Yacy NEPEKPHUTTS 3aCTiHKK YH MEPEMUKAHHS PO3NO-
JUTBHHKA 1 MPHEAHAHHSA 10 TPYOH B MiCIli TIEPEKPHTTS PiIMHA KOMIEHCa-
TOPIB.

PerymioBaHHs 4Yacy HIBHAKOCTi CTIPAIIOBaHHA PO3MOALNIBHOTO YH
Bi/ICIYHOrO po3noAiibHHKA 3/IHCHIOETHCA, 3a3BHYal, NPOCENBHUM pele,
3aBSKH YOMY 4ac MEPEKPUTTS TPyOONpoBoaa MoXe TpHBAaTH (MIpH Heoo-
XiJHOCTi) JIeKinbKa CEeKYHA.

Heobxifnuii yac nepexpuTTs 3acyBKH, NpH SKOMy Oyae CTBOpPIOBa-
THCh JOMYCTHME MiJBUILEHHS THCKY, BU3HAYA€TLCA 32 (POPMYJIOIO:

JE,/p’
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ae L — nowxuHa TpyGonposoaa.

KommneHcaTopyn riapaBniuHoro yzaapy, 3a3Bu4ai, sBIsIOTH COGOHO
3’€lHaHy 3 TPYOONPOBOAOM EMKICTb i3 IPYNKHHUM €IEMEHTOM. Y JapHUH
THCK TYT KOMIIEHCYEThCS 33 PaXyHOK YacTKOBOIO IOIVIMHAHHS €Hepril
npyxHumM enementoM. HaiGinem edextuBHoo Oyse koMmneHcalis yjuapy
y TOMY BHUNAJKY, SKIIO NPYXHUH eneMeHT Oyne cronydyaTucs i3 CHIaMH
CYXOro 4H B’A3KOTO TepTs.

4. PEKOMEHJIALIII L1010 BUBOPY POBOUYMX PIJIHH

[Tpu BuOOpPI poboUMX PiIKMH HaNEKUTh BPaXOBYBaTH HACTYIHI 00-
CTaBHMHM:

1. B rigpocuctemMax MallyH, IO NpU3HAYeHi Uil poOOTH NPH CTaGiIb-
HHUX TeMIEepaTypHHX yMoBax i npu Tvckax MeHume 10 MIla, Bukopucto-
BYIOTbCS Macya i3 B askictio 2040 mm?/c, (npu 50°C), npu Tuckax 10
20 MIla — i3 B’s3kicTio 40—60 Mm*/c, nipu Tuckax 50-60 MITa (rigponpe-
cu) — i3 B as3kicTio g0 110-150 mm%/c.

2. MiHepanbHi piiuHK NpyAaTHi 1us poOOTH MpU TEMIEPaTypi HE
suuie 150°C.

3. TIpu temnepatypi 150°C i Buwe 6e3 cnewiaJbHUX OXOJOIKY-
BQJIbHHX IPHUCTPOIB BUKOPUCTOBYIOTHCS CHHTETHYHI PIAMHM (TOMiCHITI-
KOKCaHOBI, KpeMHIiiiopraniyHi i iHwi). ¥ 3akpuTHx cucremax 6e3 1ocrymy
NOBITPs X MOXHA TPHUBAJIO BUKOPHUCTOBYBATH IpU Temneparypi ao 360—
380 °C.

4. Temnepatypa 3acTHraHHs piauHu nosuHHa Oytd Ha 15-20°C
HUXYe MiHiMaJIbHOI pobouoi TemmepaTypHoOi riapocuctemu. CHUHTETHYHI
PIAMHM JOMYCKaIOTh POOOTY TiAPOCUCTEMH HpH Temiieparypax a0 —60°C,
a JesKi MiHepasbHi, Kpalll B [bOMY BiJHOIIEHHI (HaNpUK/aj, MpUiajHi
MBIT i AMI'), MOXyTb BUKOPHCTOBYBATHCD [1PU TEMIIEPATypax He HHXUE
-50°C.

5. He pekoMeHAYy€eThCS BUKOPUCTOBYBATH CYMIllli Maces B riapocuc-
TeMax i3 BUCOKUM THCKOM.

7. CHHTETHYH] PIIMHU PO3YMHAIOTH MPAKTHYHO BCi MIacTUdikaTopH

 CHHTETHYHHUX KaydykiB. ToMy 3acTOCOBYBaTH YIIiITbHEHHS, IO BUTOTOB-
JeHi i3 CMHTETHYHHX Kay4yKiB, B LIbOMY BMIIAJIKy HE PEKOMEHIYETHCH,
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OCKIJIbKM BOHH OY/1yTh MaTH AYyX€ HH3bKUI TEPMiH CIY)KiHHA 4epe3 BTpa-
TH €J1aCTHYHOCTI.

7. B rizpocucreMax, 110 NpaLiolTh B yMOBAX MiJABULIEHOT MOXKEXKO-
Oe3nexy HaNneXuTh 3aCTOCOBYBATH HEroproodi poboui piiMHU — eMybcii
(BomHi, BOAHO-TTIMKOJIEB] i CHHTEeTH4YHI). EMynbCis THIY «Macio y BOI»
(ocHOBa — BOZa, MAacJIO — JOAATOK) MaOTh GiIblI HW3LKY BapTIiCTh, HPO-
Te He 33JI0BOJILHSAIOTH BCIM BUMOTaM SKi 1IpeJt IBISIOTHCS 0 poOO4HX pi-
JWH (HEJOCTAaTHS MACTWIbHA 3[aTHICTh, BUCOKA KOpO3iliHAa AKTHBHICTb,
HecTabiNbHICTL (Pi3MKO-XIMIYHUX BIACTHBOCTEH B TIPOLIECT €KCIITyaTallii).
3a10BIALHUMI aHTHKOPO3iHHMMH 1 MacTHJIBHUMH BIACTHBOCTSMH BOJIO-
JIIOTh eMYJIbCii TUIY «Boa y Macii» (OCHOBa — Macno, a BoAa — Jofa-
TOK), POTE BOHK MOXYTh MPALIOBATH NpH THCKax He Buie 7—14 Mlla.

Boanornukonesi poboui pimuan Mictate 30—69% Boau, rimKons —
PO3YMHHHUI y BOJIi 3aryCHUK I OTPHMAaHHA HEOOXiAHMX B’S3KMX BJIACTH-
BocTeli i pisui npucanku. Jlo Hux BigHocsThes pinuuu 1B 1 «Ilpomrua-
poa». Bonu cymicui Maiixe i3 Oyap-SKMMH MaTepianaMu: BYTJIELEBUMH i
JIErOBaHUMH CTAJISIMH, YaByHaMH, HiKeJIeM, MiIi0, alliOMiHIEM, THTAHOM i
X cnnaBaMM, macTMacaMu (MOJiETHIEHOM, (PTOPIIACTOM, TEKCTOIITOM,
CKJIOMIACTOM, TIAPOHITOM, TIOJIIaMiIOM, KarnpoHOM 1 iHIIMMH), T'yMaMu
(B— 14, UPIT — 1118, UPII — 1175 i iHIInMH).

Ha nanmii wac xomnanis «POCIIOJIUXUM», a came BuUpoOHH4Ya
komnanis «O00 TTOJINDDUP» € enuHuM BUPOOHHUKOM TifpaBiuHOi pi-
nunn [1'B.

Piguna «IIpoMriapom» Moke BHKOPUCTOBYBAaTHCh JUIst BCI€i Tifpo-
anapaTypy KpiM JpOcCesibHHX 30J0THHKIB. B Toil %e 4ac MacTuINbHI Biiac-
TMBOCTI wi€l piauHu HabaraTo ripii, Hxk Macen. Tomy pecypc poboTH Ha-
cociB Moxe 3HmxkyBaruch Ha 30—40% B 3a1€KHOCTI Bii BEIUUMHH THCKY.
Kpim Toro, uacrora oOepTaHHs HAacociB HE IIOBUHHA MEPEBMILYBATH
1000 06/xB, a ycTaHOBJIEHA MOTYXXHICTh Hacoca — miaBHLIeHa Ha 15-25%.

MotopHi Macia He PEeKOMEHAYIOThCS Al BHKOPHMCTaHHA B rinpa-
BIIYHUX CHUCTEMAX, OCKUIBKHM II0 BiJHOIIEHHIO 10 IHIIMX CNElialbHHX
TigpaBJiuHUX Macesl BOHH BOJIOMIOTH HE3alOBIJILHOIO — 1 MOBITpe-
BiJIOKPEMJIIOBAJILHOKO BJIACTHBICTIO; BY3bKMM TEMIIEPAaTYpHUM jiana3o-
HOM, a HasBHICTH B OiIBIIOCTI CE30HHMX MOTOPHHUX Maces NpUCAaIKH [UIs
MiABMINEHHS iHAEKCa B’I3KOCTI HE 03BOJSAIOTH BUKOPHCTOBYBATH LI Mac-
/a B FipaBaiyHUX MallHHAaX.
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OnaHuM 13 TONOBHHX MOMEHTIB HpH BUOOpI ripaBiiuHUX Macen €
BHO1p Maciia 3 HeOOXi/THOIO BEJIMUMHOIO B’ A3KOCTI. 3Ha4eHHs MiHIMaIbHUX
1 MAKCHMAaJbHO JIOMYCTUMUX BEIUUMH B’S3KOCT JUI PI3HUX TiapoMalinuH
HaBeJleHo B Tabn. 7.2.

XapakTepHCTHKH TiIpaBliYHHX PiOWH, [0 BUKOPUCTOBYIOTHCSA B
riJIpo-cUCTeMax MeTalypriiHUX MeXaHi3MiB, MallliH 1 arperatis, HaBeje-
HoO B Tabn. 7.3.

Tabnuus 7.2
Benuuuna 6’sa3xocmi macen 0ns pisHux munis Hacocie

Tun HacociB Besnnuunna B’sa3kocti, MmM2/c | CraproBa B’S3KIiCTh,
Mm%/c
MiHiMaJIbHa | MaKcHMalbHa JOITyCTHMHH
JlianaszoH
IMopurHesi 8 800 200-800
Jlonaresi 12 1000 500-1000
lecrephesi 15 1600 800-1600
Tabnauua 7.3
Xapakmepucmuku Hallbineui nowupeHux 2i0pasaiyHux pioun
Tun macen i KinematuyHa Tesneparypa, °C I'yctuHa,
pinuH B’A3KIiCTh, MM?/C 3aCTHV;FaH' cnanaxy | poGoua Kkr/m3
1 2 3 4 5 6
ArpuHoir: )
1-HG-B-32 29-35 (40°C) -15 200 5...80 890
1-HG-B-46 41-51 (40°C) -15 210 5...80 890
1-HG-B-68 61-75 (40°C) -15 220 5...80 900
1-HG-B-100 | 90-110 (40°C) -15 225 5...80 910
1-HG-B-220 | 198-288 (40°C) -15 225 5...80 915
Asmoin:
MIE-10/4 14 (40°C) =50 130 —20...+60 ~900
MTI'E-32B 29-35 (40°C) -32 180 -10...+70 ~900
MI'E-46B 41-51 (40°C) -32 190 -10...+70 ~900
MIE- 68B 61-75 (40°C) =25 195 =5...+70 ~900
MI'E-100B 90-100 (40°C) -25 200 ~5...+70 ~000
UI'TI-72 110-125 (40°C) -15 220 5...80 ~900
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1 2 3 4 5 6

UITI-91 148-165 (40°C) —15 225 5...80 ~900
Urr-114 186-205 (40°C) -15 230 5...80 ~900
HImn-152 265-280 (40°C) ~15 230 5...80 ~900
UI'TI-182 320-348 (40°C) -15 240 5...80 ~900

HUrc-32 29-35 (40°C) 15 185 5...70 ~900

Urc-46 41-51 (40°C) -15 200 5...80 ~900
NIrc-68 61-75 (40°C) —-15 210 5...80 ~900

InpycrpiansHi

Macja:

H-12A 10-14 (50°C) -30 165 —10...+40 | 876-89!

H-20A 17-23 (50°C) -20 170 0...490 881-901

H-30A 27-33 (50°C) ~15 180 10...+50 886-916

H-45A 38-52 -10 190 10...460 890-930

H-50A 42-58 -20 200 10...+70 890-930

AMT 10 (50°C) -70 92 | -50...+60 -
[Ipomriapon:
I1-20 17-22 (50°C) -10 - - 1145-1155

I1-20 M-1 18-24 (50°C) -30 - - 1125-1140
[1-20 M-2 21~ 27 (50°C) —45 - - 1145-1155

5. OCOBJIMBOCTI MTHEBMATUYHHUX CUCTEM

Ha BizMiHy Bifl PiIMH rasu XapakTepU3yIOThCA 3HAYHOK CTHCIHBIC-
TIO 1| BUCOKMMH 3HA4YEHHAMH KoedillieHTa TEMIIEPATYPHOI0 PO3ILHUPCHHS.

3B8’930K MK NMHTOMHM 00’€MOM ra3y V, THCKOM p 1 aGCONIOTHOO
TeMnepaTypoio T OMNCYEThCS PIBHAHHAM:

p-V=R-T,

ne R — ra3oBa cTaja, 10 BU3HAYA€ThCH AK poOOTa PO3LIMPEHHs 1 Kr rasy
npy HarpisanHi Ha 1 rpaayc, Jix/(kr-rpan).

3uaueHHs R € MeBHUM J1s Pi3HMX ra3iB. [{jis moBiTps, a3oTy i apro-
HY, 10 BUKOPHCTOBYIOTHCS B TiJpaBNiuHMX i MHEBMATHYHUX CHCTEMAX

npuBOAIB, rasoBa crana R B JLK/(Kr-rpaj) BIANOBIAHO CKIIAAAE: 287; 297,
208.
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I'ycTuHa rasy 3anexuThb Bil THCKY 1| TeMOepatypd i Moxe OyTH Ha-
OJMXKEHO yCTaHOBJIEHA 3a JONOMOroo piBHAHHA KnanedpoHa s ineans-
HOFO rasy:

p=p/(RT).

3uavenns ryctiunu B Kr/m® npu t=0°C i npu p=0,1MIla ans tHx xe
rasis (NoBiTps, a30Ty, aproHy) BiANOBiAHO ckiamarotsh: 1,293; 1,251,
1,782.

B’s3kictb rasi 30inpuryeTscsa i3 miABUUIEHHAM Ttemmneparypu. Lle
3aJIeXHICTb JOCTATHBO TOYHO ONUCYeThes popmyinoto Careprenja:

3
_ .(Twc].z‘
H=H, T+C 7;) s

Je u i u, — abcosroTHa AMHAMIYHA B’S3KICTh NPH BUXIIHIHA TeMmepaTypi
To 1 paxii Temneparypi T;
C — nocTiiiHuii s naHoro rasy koediuieHT (s nositpsa C=130,5).

Jlns GinblIocTi ra3iB (L NPaKTHYHO HE 3aJI€XKUTH BiJ THCKY B Mexax
Bia 0 xo 0,5 MIla, a npu noxanemioMy MiIBUIIEHHI TUHCKY BUKJIHKAE CyT-
TEBE 3MIHEHHS W.

3HaveHHs KiHEMaTH4YHOI B A3KOCTi Ui MOBITPsA, a30Ty i aproHy Ha-
BeJeHO B Tabn.7.4.

Tabauuna 7.4
Kinemamuuna 6 sizxicme v-10°, v*/c npu p=0,1MIla

Temmneparypa, °C

Fas 0T 0 [ 20 [ 40 | 60 | 80 | 100 | 150 | 200

Iloitpa | 11,7 | 13,2 | 150 | 17,0 | 18,8 { 20,9 | 23,0 | 30,0 | 34,9
A3sor 1,7 { 13,3 150 | 16,8 | 18,8 | 20,6 | 22,3 | 28,3 | 34,1
AproH - 11,9 | 13,3 - - - 20,7 - 31,2

Tuck ra3y npu NocTifHIA TeMrepaTypi NPONOPLUIHHUA TUCKY MoJie-
Kynu rasy, skuii nepeOyBae y naHoMy o0’emi (To6To Maci razy). 3riHo i3
3akoHOM boiins— MapioTa npu nocTiiHi#i TemnepaTypi 100yTOK THCKY ra-
3y, AKHi nepeGyBae y 3aMKHYTOMY NPOCTOpI, Ha HOTO 00°€M € MOCTIHHOW
BEJIMYHHOLO0, TOOTO

pV =const,
3BiIKH BUXOIUTH PIBHAHHA
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e wdie

pl/l’z =W/,

€ pi, P2 — BiATIOBIIHO NOYATKOBHit | KIHUEBHUI THCK,
V1,V2 — BIANOBIAHO MOYaTKOBUH 1 KiHIIEBUH 00’ €M.

['a3u mignopsAKOBYIOTECS, FOJIOBHUM YMHOM, THM 3aJIEXKHOCTSAM, 11O
i piguun. [punumn Oif ra3oBUX cHCTEM MOOyNOBaHMI HAa THX XK€ 3aKOHaX,
o i rigpapaiuHi. B Toil e yac yepe3 BUCOKY CTHUCIMBICTh TeUid rasy He
NiANOPAAKOBYETHCS 3aKOHY CTalOr0 PyXy PilMH, 3TiTHO 3 SKHUM LIBHI-
KiCTh PyXy pifIMHH B KOKHiif TOYLI MaricTpani BU3HAYAETLCA il KOOPAUHA-
TaMH 1 HE 3aNIEKUTh BiJl Yacy.

I[Ipy 3aNOBHEHHI CTHCJIMM ra30M €MKOCTi, 110 mepebyBae nia moc-
TilfHUM THCKOM, ra3 y NoYaTKOBHI MOMEHT, KOJIH THCK TaM MiHiMajlbHHH,
6y/e NPOXOAUTH 3 MAKCUMAILHOIO LIBHAKICTIO, IKA B Mipy BUPiBHIOBaHHS
THCKy B MiABIAHIM MaricTpai i 3amOBHEHHs €MKOCTi Oyie 3HHXKYBAaTHCD i
JIOCATHE TIPH [IOBHOMY BHPIBHIOBAHHI HYJIbOBOI'O 3HAYEHHS.

6. YMOBHI TIO3HAYEHHS EJIEMEHTIB I'L iPO-
I MTHEBMOIIPUBOJIB

YMOBHI rpadiuni HO3HAYEHHS €NEMEHTIB i NPUCTPOIB OJHO3HAYHO
N0Ka3yI0Th NPU3HAYEHHS €IEMEHTIB i PHCTPOIB i XapakTep NPOXOIKEHHS
B HMX TNPOLECIB, @ Pa3oM 3 THM XapakTep i HalpsAM pyXy €1eMEHTIB Mpu-
BOJIA i IIpaBJiiHHA, HANPSAM PyXy poOouoi pifHH i ra3iB i T. 1.

B 1a61. 7.5 HaBeaeHo yMOBHi rpadiuHi no3HaueHHs rifpaBJliuHUX i
NHEeBMATHYHUX eneMeHTiB. Ilpu ckiazaHHi Tabnulli BUKOPHCTAHO MiX-
nepxasHi crangaptd [OCT 2.780-96, TOCT 2.781-96, TOCT 2.783-96,
'OCT 2.784-97.

Tabauus 7.5
VYMo6Hi noznauenns okpemux eiemenmie 2iopo- i nNHeeMonpueoois
HaiiMenyBanHs ITo3nauenns
1 2

EJIEMEHTU TPYBOITPOBO/IIB

1. TpyGonposina:
® JliHii BCMOKTYBaHHs, Hamopy,
37MBY;
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2

" JiHii yNpaBiiHHSA, APEHAXY,
BUIYCKaHHS NOBITPs, BiABOLY
KOHJIEHCATy

2.3’ ennanHsa TpyOONpPOBOAIB

3.Tlepecikanns TpyGonpoBoaiB 6e3
3’€IHAHHS

4. Micue npuegHanns (i Bigoopy
eHeprii 4d BUMIPIOBAJIBHOIO TIPH-
Jana);

= He3 enHAaHE (3aKpUTE)

= 3’caHaHe

5.TpyOonpoBiy 3 BepTHKAIBHUM
CTOSIKOM

6. TpybonpoBia rHYyUYKHH, LIAHT

7.1301p0Bana auisHKa Tpybornpo-
BOAY

8. Tpybomnposia y Tpy0i (dyTnspi)

Ui I/

X

-~
L 4

T
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1 2
. eeeded
9. TpyGorpoBiz y CajlbHUKY
10.3’eananns Tpy6onpoBo/IiB
po3’eMHe:
= arajbHe NO3HAYCHHS }
* (naHuese 4
* wryuepHe pizsboBe H
= wmydrose pizpboBe —
» MydToBe enacTHYHE —
—

11.TToBopoTHe 3’€qHAHHS: ONHOJI-
HillHe, ABONiHIHHE

12.Kineus Tpy6onpoBoy mif
pO3’€MHE 3’ €IHAHHS:

* 3arajibHe MMO3HA4YEHHS

* ¢nanHuese

= rynepHe pi3s0oBe

* mydTOoBe pi3nOoBe

= My(hTOBE €/laCTHUHE

13.Kineu» TpyOoOmpoBO#y i3 3a-
JIYLIKOHO!

* 3arajbHE MO3HAYEHHS
* duaHueBui

= pi3sOOBUi

O =&

M

R
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1

14. etani 3’equanHs TpyOOnpoBo-
JiB:

® TpiHHHUK
® XPECTOBHHA

® BiABiJ (KOJIHO)
* PO3rajyXyBanbHHK
(xonexTop, rpebiHka)

15. Cudon

16. I[lepexin, marpybok
nepexiaHuii:

® 3arajibHe NMO3HA4YCHHSA

* (nanueswuii

" [ITYUEPHUH

17. llIBu/iko po3’eMHe 3’ €HAHHS 13
3anipHUAM €JIEMEHTOM (3’ €/IHAHE YH
po3’eAHaHE)

18. llIBuako po3’eMHe 3’€AHAHHS 13
3anipHUM eNeMEHTOM (3’ eHaHe i
po3’efHate)

19. KomneHcarop:
* 3arajbHe [O3HAYECHHS

» [l-noniOHuii

= JiponogiGHuit
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2

® JIIH30BHH

= XBHIISICTHH

7 — nonioHui

® cinbHOHHUH

" KiIbLE

® TeJecKOMYHUH

20.BcraBka:
* amopTH3auiiiHa

®* 3BYKOi30]150BaHa

® ¢JIEKTPOi30/IbOBAHA

21.Micuie onopy i3 BUTpaTaMH:
® 3a]Ie)KHUMH BiJl B’I3KOCTI PO-
0040ro cepeioBUILA

" He 3aJEKHUMHU Bifl B’SI3KOCTI
poboyoro cepenopuiia (an-
0a apocesibHa, BUTPATO-Mip,
niadparma)

22. Onopa Tpybonposoay:

" HEpYXOMa

F
I\

ol
s
Q__

et

2
=}

V.
AN

%
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1

" pyxoMa (3arajpbHe NO3Ha4YeH-
HA)

" KYyJIbKOBa

* HanpsMHa

* KOB3Ha

= KOTKOBAa
" [pyXxHa
23. IligBicka:

" Hepyxoma

* HanpsMHa

* [pyXHa

24. Tacutenp riapaBiyHUX yAapiB

25. Membpana npopusHa

26. ®opcyHKa

27. 3abipHUK TOBITPA i3 aTMOChE-
pu

28.3a0ipHuK NOBITPA BiJ IBUT'YHA
29. [puennyBansHUN NPUCTPIH 10
IHIIUX CUCTEM

MR ENRERE

L
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1 2
30.ToykH 3MaLLlyBaHHS:
"y riIpoNiHisgx —reee D)
* y rigpoeneMeHTax —

® y MHEBMOJIHIAX

" Y NIHCBMOECJIEMEHTAX

31.Hanpsmok nii Hamopy:

* y riApONiHIfAX
* y TripoeneMeHTax
* Yy MHEBMOJIIHIAX

" Yy MHEBMOCJIEMCHTAX

32.Benrtuii

—r<4—r<
—=
D—<—P<

D<K

[To3naueHHs JiHii: S — BcMOKTyBauHs; P — Hanopy; T — 3nuBy; A,

B — nigsia 10 cnoxuBauya,

Py (x), Ty (y), L(apeHax) — ynpasiHHs

MAIIIWHHU I'NAPABJIIYHI I THEBMATHUYHI

1. Y3aranbHeHHi NO3HAYECHHS M-
POHACOCIB:

a — OJHOCTOPOHHBOI 1ii, HepeBep-
CHBHHI;

6 — IBOCTOPOHHBOI Aii, peBEPCUB-
HHI;

6 — OIHOCTOPOHHBOI 1Iii 3 peryio-
BaHHAM TIOTOKY;

2 — NBOCTOPOHHKLOT Ai1 3 peryio-
BaHHAM MOTOKY.

PPFY
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2. KoHKpeTHi TO3Ha4yeHHA TigpoHa-
COCIB:

a — LIeCTEpHEBUii; 6 — poTaliiHo-
JoNaTeBuid; 6 — pajiadbHO-TIOPILIHE-
BHUIl; 2 — aKCiaJbHO-NOPIIHEBHI; 0 —
TBUHTOBUH; e —  KPHUBOLIMITHHUIA;
oc — JIONATeBHH BIALEHTPOBHH; 3 —
CTPYMEHEBHH.

3. Y3aranbHeHi [O3HAYEHHA Tigpo-
MOTOpIB i HACOC-MOTOPIB!

a — TiApOMOTOP HEPEryibOBaHHH i3
HEpEeBEPCUBHUM IMOTOKOM; 6 — Tif-
pPOMOTOp Heperyjabo-BaHHH 13 peBep-
CHBHHM IIOTOKOM; 6 — TipOMOTOp
pery/iboBaHUH 13 HEpEeBEPCUBHUM I10-
TOKOM; 2 — HaCOC-MOTOpP HEPETYIbO-
BaHUH; 0 — HAaCOC-MOTOP Heperyibo-
BaHWH I3 pEBEPCHBHUM HOTOKOM;
€ — HacoC-MOTOpP HEPETy-JIbOBAHH
3 Oyap-sIKUM HanpsMKOM TOTOKY;
Jic — HACOC-MOTOpP pEryJbOBaHUM 3
OHHOCTOpOHHiM IMIOTOKOM;, 3 — Ha-
COC-MOTOp peryJibo-BaHHH i3 peBep-
CHUBHHM HampsMKOM IOTOKY; K —
IOBOPOTHUII IAPOJIBUTYH.

4. ITHeBMOIBUTYHH:

a— KoMmrpecop; 6 — MHEBMOMOTOP
HEPEBEPCUBHUI 1 HEperyJLOBaHUIi;
6 — MHEBMOMOTOpP HEPETYJIbOBaHHUH 3
PEBEPCHBHHUM [OTOKOM; & — ITHEBMO-
MOTOp PEryjibOBaHHIl 3 peBEPCHBHUM
MOTOKOM; O — TIOBOPOTHHH TMHEMO-
JBUTYH.

©,0,8
e v
) 4

COIE
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1 2
] |
. ] i |
5. Huninapu: f 2 g Ji’
a — TiApaBIivYHMI 1 NHEBMATHY-
HHil LTHAPY JBOCTOPOHHBOI Aii;
6 — TiapaBiiyHUi 1 NHEBMATHY- ] 5

HUIl LMIIHAPH i3 TIOBEPHEHHAM
IITOKA [PYKUHOK; 6 — JIBOCTO-
POHHBLOT Aii 3 MOCTIHHHM FaJlbMY-
BaHHAM B KiHLii Xoay 3 60Ky nopiir-
Hsl; 2 — 13 JBOCTOPOHHIM rajbMy-
BaHHAM, O — TEJIECKOMUHHH; e,
o — MeMOpaHHHit OHO- I ABOCTO-
POHHI; 3 — IUTYHXKEPHHUH.

6. [TepeTBopioBaui:

a — TNOCTYNalbHUHA 3 OAHMUM BH-
JoM pobo4oro cepefoBuma; 6 —
NOCTYMAJBHUM 13 JABOMA BHIAMH
cepenoBHIa; 6 — 00epTalbHUM i3
OJHMM BHJIOM pOOOYOro Cepesio-
BHLIA; 2 — 00epTajbHHUH 13 ABOMA
BUJIAMH CEPEIOBUILA.

7. AKyMyIATOPM:

a — rigpaBiniynHuii (6e3 BKa3IBKH
npuHUMNy Aii); 6 — BaHTAXKHUK
rifpaBniunuii; 6 — NPYKUHHHUH
rigpasniyHuii; 2 — MHEBMOTIAPaB-
JUHHUHA.
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1 | 2

ATTAPATHU I'IZIPABJIIYHI I MTHEBMATHYHI,
[IPUCTPOI YIIPABJITHH S

) A A8
1. PosnoginbHuku: V{;JZ]:
a— TPHUJIIHIHHUA 3 ynpaBaiHHAM B Rt

BiJl Kynauka; 6 — YOTHPHIIHIHHMIA

3 PYYHHM YIIPaBIiHHAM; 6 — YOTH- [Xl }\4
pUNHIAHNHA 3 ympaBniHHAM Bij 7

€JICKTPOMAarHeTa i BOPOTTSM I1py-
JKHHOKW; 2 — 3anipHui ABOMO3M- 7

UiHHUI 3 PyYHUM ynpaBiiHHSM;

0 — TPHMO3ULIHHUI YOTHPHIIiIHiH- | ! i 1
Huil 3 ynpaBiainHsM  (nBOGiuHe, i Lﬂ:E{I:I:m ‘
€JIEKTPO-MarHeTHe); e — JIBOKac- ‘ P r e
KaJHHUi, TPUIO3MUIHHKH, YoTHpH- | ! i
JNiHIHHUH 3 €NeKTPOMAarHeTHUM -

YNpaB/liHHAM TEPLIOr0 KacKauy; i 4s

JC— 13 CEepBO yNpaBIiHHAM, i

€JIEKTPOMArHETHUM YTIPABIiHHSAM | x

0e3KIHEUHOI0 KINBKICTIO MO3MLiH
(TobT0 po3noxinbHUK 3 mnpomnop- demanske " Cpouenss

UifiHUM peryaioBaHHaM). f, li[]] . ~¢'
a4 g |

2. 3BOpOTHI KJlanaHu:

a— 0e3 MpyXHHU (BiIZKPUTHH, ’WHD .

AKUIO THCK HA BXOZi BHILE THCKY Jer ’ §
Ha BUXOJ1); 6 — 3 NpyXHHOW (BiA- . o
KPUTHH, SKIIO THCK Ha BXOJi BHIe - [-Jﬂ:[] | |§|
THCKY Ha BHMXO@i IUIIOC THCK s T ’
OPYXHHH); 6 — 13 MIATHCKOM po-

OounM cepesioBHILIEM, @
1
3. I'iapozamkn: a Em -~ ¥

@ — OAHOCTOPOHHIit; 6 — JBOCTO- VﬁTﬂ - I—T_Ti?} X9
Ny E: 7
POHHili. ‘ el
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1 2

4. Knanau «/AJIN» :

. L . demansHe — CHPOUIeHAHS
BxigHa niHig 3’€nHaHa 3 OLIbLI BH-
COKMM THCKOM, aBTOMATUYHO 3’€[- L — 'j
HYETBCA i3 BUXOZOM, B TOH Hac sK \
{HIIa BXijiHa JTiHIs 3aKpUTA.
5. Knanau «W» : JemaneHe CAPoUIeHHA
BuxiaHa ninis nepeGyBae mif THC-
KOM TiJIbKHM TOJi, KOJH OOWABI JiHiT ‘@%E ; ‘@
1], THCKOM.

JemansHe CROUeHHS

6. Knanas iBUAKOTO BUXJIOMY:
Konu BxigHa JiiHisS pO3BAHTAKCHA,
BUXI[HA € BUILHOK JLIs BUXJIOIIY.

7. Knanan wnanipHuil (3anoOLKHAM
YM MepPeTUBHUN):

a— mpamoi Aii; 6 — npamoi Aii 3
JMCTAHLIHHMM YNpaBliHHAM; 6 —
npaMoi Aif 3 JMCTAHUIAHUM YTpaB-
JiHHSM, TNHEBMATUYHUH; 2-— He-
npamoi Ail 3 AWCTaHUIHHWM YTIpaB-
JiHHAM, O — HENpaMoi 3 MNporop-
WiHUM €NEeKTPOMArHETHUM  YTIpaB-
JIHHSAM.

8. Knanan peaykiiiHui: a — OJIHO-
CTYMiHYACTUH, HABAHTAKEHUH TMpY-
WHHOW, 6 — i3 JUCTAHUIMHUM YII-
paBIiHHSM; 6 —— JABOCTYIIHYACTHH,
FiZipaBiIi4HKi, i3 30BHILUHIM PeryIFo-
BaHHSM BEPTaHHsI; 2 — 13 CKMIAHHAM
THCKY, TiApaB/i4HuH; 0 — i3 CKH-
JaHHAM THCKY THEBMaTHYHHi; e —
i3 CKMIAHHAM THCKY | IMCTAHIIAHUM
yIpaBIiHHsM, MiApaBAidHui; o — i3
CKUIaHHSM THUCKY 1 NMCTaHLUHHHUM
YIPaBIiHHSAM, THEBMATHUHHH.

<h
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IIpoodoedicenns mabauyi 7.5

9. Knanas pi3Huui TMcKiB.

10. KnanaH criBBifHOLIEHHS THCKIB.

11. Knanan nocnigoBHOCTI, OmHO-
CTyNiHYaCTHH, HABAaHTAXEHUIT TIpy-
KHUHOK), Ha BUXOHiI MOXE MiATpH-
MYBATHCh THCK (3OBHILLHIN JApeHax).

12. Knanann po3BaHTakeHHs Mac-
THJILHOI CUCTEMH. -

13. llpocens:

ad— HeperyiboBaHuii; 6 — pery-
JAbOBAaHMH; 6 — pEeryJibOBaHUM i3 L
MeXaHiYHUM praBIj'liH}I]{ﬂM POJIHKOM; J

2-— 13 3BOPOTHIM KjamaHoM (i3
BUILHHM TIPOXOKEHHSM IIOTOKY B - "
OJIHOMY HampsiMi, ajie ApocesIoBaH- ) -I:r
HSIM 110TOKY B iHLIOMY Hanpsami). B

14. Perynsitopu Butpar:
a— [JBOJIHIHHMHA i3 3MiHHUMH

BUTPAaTaMH Ha BUXOAi, 6 — ABOI- B
HiHHHH i3 3MIHHUMYM BATpaTaMH Ha r EJ’: rE:]W
BUXOZI i crabiiizaliero mo reme- e | e ! B vl
parypi; 6 — TPUIIHIHHUH 13 3MiH- 5
HUMHM BUTpAaTaMH Ha BMXOAI i 37H- a a

BaHHAM 30UTKOBUX BUTpAT y Oak.
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Ipodosxcenns mabauyi 7.5

1 2
15. CHHXPOHiI3aTOPU BUTPAT: i —t
a — JiNHNbHAK TIOTOKY; e ok e ke
6 — cymarop MOTOKY.
LY, | g

16. IpocenbHuil MacTHILHUH J103a-
TOP.

17. JKuBWIBHUKU:

a— iMAYIBCHWI; 6 — NOCII0B-
HUil, 6 — [JBOMAriCTpalbHUH; & —
MaCJISHOILTIBKOBHH; 0 — 3 1HAMKA-
TOPOM CHPALBLOBYBAHHS.

—®

2 d Yk

[HILI EJIEMEHTHU I'NIPOCUCTEM

1.®@inpTpH:
a — 3arajbHe MO3HAYCHHSA; 6 — 3
MAarHeTHHM CenapaTopoM; 6 — 3

{HAMKATOPOM 3a0pPyAHEHOCTI.
2.ITigirpiBHUK.

3.0X0NOHHUK:

a — Ge3 Bka3iBku JiHil miasoay i
BiZIBOly OXOJIOMXKYBAJIBHOrO cepe-
noBUUIA, 6 — i3 BKa3iBKOWO JiHIH
nigBoAY i BIJBOALY OXOJIOAXKYBalb-
HOTO CEPEIOBHIIIA; 6 — OXONOJHUK-
HifirpiBHAK.

4. I'igpobaku:

a — sarajibHe I03Ha4YeHHs; 6 — 13
3UBHUM TPYOOIPOBOAOM  BHINE
piBHS PiIMHH; 6 — 13 3IMBHUM TpY-
GoNpoBOAOM HHKUE pPiBHA pobodol
pifuHK; 2 — i3 3NUBHMM TPYOOTIpO-

&> <,
%

< o5l <D

ol oL ye

ﬂ:%:let:—‘jé—bz

—o X<

X 3
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lIpodosxcenns mabnuyi 7.5

1 2

BOJIOM HHKYe piBHA pobouoi piau-
HU 1 NOBITpAHUM iTbTpOM; 0 — i3
MiLLIAJIKOIO; € -— 3 MEXaHIYHUM HpH-
TUCKAHHSIM, J/C — 13 THCKOM BHIIC
aTMOC(EpHOro; 3 — i3 THCKOM HHX-
1e atMoc(hepHOro

5. 3anuBHA roOpnOBHHA, JIiiiKa, <| I
3anpaBHHH ILTYUEP i T. M.

6. be3HamipHa eMkicHa MacisHKa
(Hanpuknag perynboBaHA TPHBII-

BOAHA): a — JAeTallbHE IMO3HAuYCH-
Hfl, 6 — 3arajbHe NO3HAYEHHS.

Q)
Q

A

a 0
7. HanipHa eMKicHa MacJISHKa: |
a — TIHEeBMaTH4Ha; 6 — KOBIAYKO-
Ba. Y
a 0

CIIEHUU®DIYHI EJIEMEHTHU THEBMOCUCTEM

1.BiqainbHUKK BOJIOTH;
a — 13 py4YHHUM BiJJBOZIOM KOHJICH-

carty; 6 — 3 aBTOMaTH4HHIM BiIBO- -@- -@- -@
JIOM KOHIEHCaTy; 8 — (inbTp-Bia-
JUTBHUK 13 pyYHUM BiABOJOM (Dijib- a 0 8
TpaTy.
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Tpodosowcenns mabnuyi 7.5

1

2.TloBiTpecyiapka

3.Maciopo3nuioBay

4 BJoK MiAroTOBKK pob0o4oro rasy:
a — JeTajbHe MO3HAYEHHsA; 6 —
3arajibHe TIO3Ha4€HHs

5.3Bos10yBay

6.PecuBep

7.11HeBMOrAyUIHHK .

KOHTPOJIbHO-BUMIPIOBAJIBHI TTPUJTAIA T1APO-
[ THEBMOCUCTEM

1.Iloka3HUK THCKY

2.MaHoMeTpHu: ® ®—E @
a ] b

a — 3BUYAHUIA; 6 — ENEeKTPOKOH-

TaKTHHH; 6 — audepeHLianbHU . : .

3.IlepeMukay MaHOMETpa C { ®
\
T T T
4.Pene Tucky -~ b A4
Y
5.Bumukau KiHLEBUH —F \x
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IIpodosaicenns mabauyi 7.5

1 2

6.AHanoroBmii nepeTBoprOBay

7. Tepmometp

8. TepMOMETp €1EKTPOKOHTAKTHHIH @-—E

9.Ilpunan ynpapaiHus po6oTO0

MacCTHIbHOI CHCTEMH: (9 — I |

a — 3a 4acoM; 6 — 3a TaKTaMH
poboTH 00’ eKTa 3IMAILCHHSA

10. MactwibHui JINUIBHUK
4acTOTH (HANpUKJIAA AITHILHUK, B /
SIKOTO MacTHJIBHAH Martepian
3’ABJISETCS HA BUXOJI MIiCA TPHOX
IMITYJIbCIB HA BXOJI)

11. JliunnpHUK iMOyJibCiB i3 pyu- o 17
HHMM YCTAHOBJICHHSIM Ha HYJb i efe- 1T

KTPHYHHM BHXIJAHHM CHIHAJIOM - - O %ﬁw

. . L S
12. JliluunbHUK iMOyabCiB i3 pyd- T Y
HUM YCTaHOBJIEHHSAM HY/s i MHEB- - O - -+ r/W
MaTHYHHUM BUXiJIHUM CUTHAJIOM T

13. Tloka3uyuk piBHA pigUHH
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3axinuenns mabauyi 7.5

2

14. TToka3yuK BUTpAT

15. ButpaTtomip

16. BuTpartomip iHTErpyro4ni

17. TaxomeTp

18. MomeHTOMIp (BUMIpHMK KPYT-
HHMX MOMEHTIB)

19. TiromeTp

Q@
&
®-
0=
P

7. NEPEBIPEHHS# 1 BUITPOBYBAHHSI OBJIA/THAHHS

Tlepenik KOHTPONIOEMHX MapameTpiB rizpoobnaHaHHA HABEACHO B

Ttabn. 7.6 [24 ].

Y nipoueci BUNpoOYBaHHS TiPaBIivHOrO obnagHaHHs HEOOXiAHO
31iHCHIOBAT KOHTPO/b TEMIEpaTyps pobodoi pifnHu i cnigkyBatu 3a il
napameTpamu (B’a3KiCTIO, Y4HCTOTOO, HAsBHICTIO MOBITPA 1 T.I1.)

Hacocu i riipoMOTOpH MEPE] MOYATKOM BUNPOOOBYBAHB HANCKUTH
oGkouyBaTH Ha npoTasi 20-30 xB 13 MOCIiAOBHUM 301JIBIIEHHAM HaBaHTA-
JKEHHS YOTHPMA CTYMEHAMH 0 HOMIHAIBHOTO. PeBepcHBHI HACOCH MatoTh

06KxouyBaTHCHh Ha 000X MOPOXKHHHAX.

233



Bcee rinpapniune obnagnaHHs HEOOXiAHO HEPEBIPATH HA repMeTHY-
HICTb NPY THCKAX Ha 25% OiNbIUMX 33 HOMIHANBHI, AKWH BKa3yeTHCS y Na-
CIIOPTI HAa KOXKHUMH BUJL 00N1aJHAHHS

V mpoueci BUNPOOOBYBaHb PEKOMEHAYETHCS BHUKOHYBATH HAajaro-
JDKEHHS Ha po0odi napaMeTpH 3anoObKHMX | PeAYKIMHMX KnamnaHiB, Ha-
HiPHUX 30JI0THHKIB | iHIIMX Pery1bOBaHMX amapartis, a TAKOX IOAAYi pe-
I'ylIbOBaHHUX HACOCIB.

Tabiauun 7.6
llepenix zidpoobnadnanna i napamempis, wjo nionszarome nepesi-
PpeHHI

TigpoobnaaHaHHS [lapameTp, 110 MiAnsrae nepesipii
1 2
¢ HoMiHaibHUH THCK
.| ® Ilomaua
Hacocu perynsoBaui .
. . ¢ [lpuBOJHAa NMOTYXHICTH
PI3HUX THNIB , N
e O6’emunii KKJI
e Pobora MexaHi3My ynpasniHHs
¢ Hominanbhuii THCK
. o HomiHasibHa yacTora obepraHHs
IapomoTopu Hepe- .
e ¢ MinimaneHa yacrora o6epraHHs
I'YJIbOBaHi Pi3HHX . .
. e HomiHanbHi BUTpaTH
THIIB ) . .
¢ HomiHaneHui KpyTHHIT MOMEHT
o O0 emunit KKJI
¢ Howminanbuuit THCK
. . e BHyTpiuiHi BUTOKH
lNuopounninapn ?,’Tp N "
e Haiibinbimii THCK 3pyItieHHS
e Haii6inbiuuii THCK X0nocToro xoay*
. ¢ HomiHanbHuii THCK
I'apoknananu, 3ano- . N
M ¢ MiniManbHU# THCK
61Hi, TiapoKIIanaHu . . . .
: . e [lepenan THCKIB NpH 3MiHEHHI BUTPAT Bifl HO-
NOCAOBHOCTI {Ha- . .
o MIHAIBHOTO IO MiHIMaILHOTO
TpHI 30JI0THHKH) 63 Howi .
.. o L ]
1 13 3BOPOTHIM KJ1ana- OMIHAIILHI BUTPATH .
HOM ¢ [lepenman TMCKY BiJl TOBHOIO BiAKPUTTS 3JIMBY
JI0 TIEPEKPUTTS], IIPH IKOMY BHUTOKH HE IIOBUHHI
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2

e [EPEBUIIYBATH BCTAHOBJIEHY BEIIMYHHY

e BenuuuHa BUTOKIB

o [lepenaj THCKIB Ha 3BOPOTHBOMY KnariaHi (is
anapaTypu i3 3BOPOTHIM KJIallaHOM)

Po3noai/ibHHKH 13
PYYHHM, ENEKTPUY-
HHUM, TipaBNiYHUM i
eJEKTPOriIpaBliuHu
M yrpaBJiiHHAM

e BixmosigHicTs HuKIY po0OTH 3TiHO i3 BCTA-
HOBJIEHOIO ISl PO3MOAIBHHKA CXeMOIO

e CyMapHi BUTOKH 4€pe3 3a30PH PO3MOALILHUKA
¢ MiHiManbHHI THCK yHIPaBIiHHA**

e MOXIHBICTb PErYIIOBAHHS Yacy
CrpalbOBYBaHHA™**

Hpoceni, apoceni 3
pErynsTopoM, Apoce-
7i 3 PEryNsTOpOM 1
3ano0iKHUM Knama-
HOM, JIpOcei 3 pery-
JATOPOM i 3BOPOTHIM
KNanaHoM

e MiHiManbHHH THCK

e BinxuieHHs BUTPAT poGOUOi PiAUHU NPH 3Mi-
HeHHi THCKY (TUIBKH JUTSL IPOCETIIB i3 PEryJIATO-
pom)

e Buroku Maciia uepe3 3aKpUTHii IPoceb i 13
JPEHAKHOTO OTBOPY NP HOMIHANLHOMY THCKY
e HaiiMeH1la Pi3HULA Mi THCKAMH Ha BUXOZI i
THCKOM HAIaroKeHHs (TUTbKH U8 APOCEIB i3
PEryIATOPOM i 3aM0GiKHHM KTanaHoM)

Pene Tucky

¢ HeuyTnuBicTs Ha BChOMY Jiala3oHi perystio-
BaHHS TUCKY
o Burtoku yepes ApeHa)KHHH OTBIP

PenykuiiHUHA K1anaH

e Mexi pery/ioBaHHs PelyKOBaHOFO THCKY,
TUIaBHICTE 1 YiTKICTh HAJATOPKEHHS

o CralbiNpHICTD PELYKOBAHOIO TUCKY MPH HE-
3MiHHOMY PEXHMI i 3MiHI BUTpAT 4epe3 KianaH
HaJIaroJKEHHA

o CTablIbHICTH PELYKOBAHOPO THCKY TPH 3Mi-
HEHHI BUTpAT Biji HaHOUIBIIKMX JO HYJIBOBUX

e CrabiIbHICTh PelyKOBAHOTO THCKY MPH 3Mi-
HEHHI MABEICHOTO THCKY

Knanauu 3B0pOTHI,
Ti/ipo 3aMKH, Kjamna-
HHU TIATPHMYIOHI

e UYirkicTh CLPAILOBYBAHHS 1 BiAMOBIAHICTH YC-
TAHOBJIEHOMY LMKy POOOTH
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1 2

¢ BenuuuHa BUTOKIB

e BinkpuTTa KianaHa npu HOMiHaJbLHOMY po6o-
4OMY THCKY Y HaJl- KJIallaHOBil MOPOXHHHI (Tib-
KM JUIsL 3BOPOTHIX KEPOBaHUX K/anaHiB)

e [InaBHICTb peryJirOBaHHS BEIHYMHH MiANOPY
(TiNBKM TS MIATPUMYIOUMX KJanaHiB)

HinunbHuk notoky | e TloxuOka noainy noroky

*[lepeBipka 3[iHCHIOETBCS NHLIE TOAI, KO 00YMOBJIEHO B TEXHIYHIH
JOKyMeHTAaI |

**JInie y po3NOAIIbHUKIB i3 TiAPABIIYHUM i €JIEKTPOriApaBIiuHUM yII-
paByliHHAM

IlepeBipka Ha repMeTHYHICTh Ma€ 3AIHCHIOBATHCH 30BHIILHIM OIJIs-
oM. Poboya pinuna monaerscs y miBIAHHI KaHau, a BifBOAHI KaHamu
npu 1boMy MaroTh OyTH 3ariyunieHuMu. Yac nepesipku Mae ckinagaru 0,5
1 xB. Ilpn BuUNpoOyBaHHs X TiAPOUMIIHAPIB 30BHIIIHIO TEPMETHYHICTD IIe-
PEBipAIOTH JOJATKOBO MPH THUCKY XOJOCTOTO XOY Mic/s He MeHie 50-TH
TOBHUX HOABiMiHUX X0AiB. IIpU LIbOMY JONYCKAETLCSA YTBOPEHHS MAC/ISHOT
TJiBKK Ha MOBEPXHi WToka 6e3 karuieyTBopetHs. [Tosisa pobouoi piguHu y
HEPYXOMHX 3’ €IHAHHAX HE JonmycKaeThes [24].

Butokn HanexuTh BU3HAYATH NMpPU HaHOUIbLIIK AOMYCTHMIN TeMre-
paTypi pobouoi pilMHH, a[KE NPU MiIBUILEHUX TEMIIEPATYpax il B’A3KiCTh
3HAYHO 3HIKYETHCA 1, OTXKE, MiABUIIYETHCA TEYKICTh,

Jins BunpoOyBaHHs riApaBIiqHOro o0safHaHHA AOUJILHO BHKOPHC-
TOBYBaTH BWUNPOOYBa/bHI CTEHNH, SKi OCHAIIYIOTbCA YCTAHOBKAMH s
¢ineTpauii i oxonomkeHHs pobOUOi PiAMHM, KPIM MOCTIHHWX MaHOMETpIB
4-ro xnacy ans 6e3nepepBHOrO KOHTPOJIIO THCKY B CHCTEMi, HEOOXiqHO
THMYaCOBO 3aCTOCOBYBAaTH MaHOMETpPH OULTBII BHCOKOIO KJacy TOYHOCTI
Ha yac BUMipIOBaHHA napametpiB. [Ipu HeOOXiZHOCTI MOXKHA BUKOPHUCTO-
BYBAaTH KOHTaKTHI MAHOMETPH i JaTYMKH THCKY, 10 JO3BOJHTh PEECTPY-
BaTH NapaMeTpH y GopMi 3aricy Ha pisHUX HOCisX iHdopmallii.
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BUITPOBYBAHHS HACOCIB

Cxema BURpOOYBaHHS HEPETy/ILOBAHOIO Hacoca MoKasaHa Ha pHC.
7.1, Ha sIKili BKa3aHi HEOOXiAHI JOJATKOBI iipo- i €NEKTPOCTEMEHTH Ha
HPUCTPOI.
Tlomauy, npuoany notryxHicts i 06’ emuuii KK/ Hacoca BusHaua-
{OTh [IPY HOMiHANLHOMY THCKY i HOMiHalbHIi yactoTi obepTaHHs.
06’ emunii KKJI Hacoca Bu3Ha4aoTh 32 Gopmyioro [24] :
0,

nuo = ’
0,

ne Q, — nojiaua Hacoca NpU HOMIHAJIBHOMY THCKY;
Q. — 107a4a HAcoCa NPH MIHIMATBHO MOXIIMBOMY THCKY B HaripHii

maricrpani.

Mogaui Q, i Q, NoBuHHI GyTH NpUBEJEH! O OJHAKOBOI HaCTOTH
obepTraHHs.

Mizg sac BunpobGyBaHHs TUCK 3 GOKY BCMOKTYBaHHs Mae 3abesneuy-
BaTi poboTy Hacoca Ha Beix pexnmax Ge3 kasiTauii. 3anobixHuil Knanau
8 TMOBMHEH HAaJaroUKyBaTHCh Ha THUCK ,IIO JIOIYCKAETHCHA TIPH KOPOTKO-
4acHOMY NepeBaHTaxeHHi Hacoca (1,25 Bifl HOMIHAJIBHOTO THCKY).

1 — b6ax;, 2— maxomemp,
3 — enexmpoosucyn; 4 —
gammemp, 5 — Hacoc 8unpo-
byeanus; 6 — Ooemnepep,; 7 —
MmaHnomemp,; 8 — 3anobixcuutl
xnanaw; 9 — OpocenvbHull K1a-
naw (nasanmaoicenus); 10—
posznodinbruk; 11— eumpa-
momip; 12 — mepmomemp

PucyHox 7.1
Cxema eunpobysano Hepezy-
NbOBAHO20 Hacoca
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1 — b6ak;, 2— eumpamomip;
3, 10 — posnodinvhuxu, 4 —

Mmanomemp; 5 -— Oemnghep;
6 — zidpomomop eunpoby-
8anHs; 7 — MOMEHmOMIp,

8 — npucmpiii nasanmaoicen-
Ha;, 99— maxomemp; 11—
nionipuuit  kranaw;, 12 —
3anobixcnuli  knanaw; 13—
pe2ynvosanui  Hacoc, 14—
mepmMomemp

Pucynox 7.2
Cxema eunpobysanns 2iopo-
MOmopis

BUIIPOBYBAHHS I'I/IPOMOTOPIB

Cxema BuUNpoGOBYBaHE TiAPOMOTOpIB MOKa3aHa Ha pHc 7.2, 3rigHo 3
SIKOKO BHTPATH poOOHOi PiMHHU, KPYTHHI MOMEHT i 06’ emunii KK] maiots
BH3HAYaTHCh IIPH HOMIHATLHOMY THCKY i HOMIHABHIN YacToTi 0bepTanus.

O6’emunii KKJI rigpomertpa Bu3HauaTh 3a popmynoro [ |.

Ve -n

?7,"() =

0, + 0

He Vo — pobounii 06°eM rigpomoropa, cm/06;
n -—— 4acToTa 00epTaHHs riApoMoTopa, 06/XB.;
Qs — HOMiHaJIBHI BUTpaTH POOOYOT piHHH, CM/XB.
Qs — 30BHILLIHI BUTOKH, CM" /XB.

PoGounit 06’eM rizpoMoTopiB BKa3yeTbcss B MAacHOPTi uM B iHuIiiH
AoKyMeHTauii Ha rinpomorop. Kpim Toro, B po6ori [24] onucato aBa Me-
TOJH NPAKTUYHOTO BU3HAYEHHS poboyoro 06’eMy: MeTos MipHOI eMKocTi i
METOJL «JIBOX YacTOT 00epTaHHs».
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BUNIPOBYBAHHS ' IPOLIUJIIHAPIB

Cxema BUTIPOOYBaHHs IiAPaBIiYHUX HATIHAPIB MOKA3aHA HA PUC. 7.3.
BejivupHa BHYTPIIIHIX BUTOKIB PiIMHU BH3HAYA€TbCS B KIHUEBHX 1 ce-
PENHBOMY FOJIOXKEHHSAX MOPLUHS MPH THCKY HE MCHLIC 1,25 Big HOMIHANB-
HOTO Ha JIPYTiil XBHJIMHI 1iC/s 3YMHHKY MOPIIHA i crabinizauii THcky. Yac
BHMiPIOBAHb BUTOKIB B KOXKHOMY TIOJIO)KEHHI MA€ CKJIAIaTH HE MCHLIE 2xB.

4 {5 1 — 6ax; 2 — nacoc; 3 — yuninop;

3 / / | 4 — manomemp, S — 6eHmine, 6 —

L M l MIpH@a eMKiCMb,; 7 — PO3NOOLTbHUK;
r

; : LI.J’ ., 8 — sanobixcruii  kaanam; 9-—
i: E_L_-J & \ mepmomemp

Pucynok 7.3
M H R ~7 Cxema 6unpo6o8y8anHs yuninopie
2 / g 9
P / W BenuurHa THUCKY 3pYLICHHS NO-
5 \ puHs (IUIYHKEpa) BH3HAYAETBCA IPH
I ll @ nojiadi poboyoi piAUHM B OAHY i3 MO-

POXHHH TiPOLMJIHAPA NpU MOCTYNO-
BOMY 301N1bIIEHH] TUCKY JIO TUCKY 3PYIUCHHS.
THCK XONOCTOTO XOAy (6e3 HABAHTAXCHHA) BH3HAYAETHCS MiCA
3pyLICHHs MOARYEI0 POOOHOL PiMHU B O/HY I3 OPOKHUH ripoLMIIIHAPA.
Pyx nopuiHs (TUyH:Kepa) Ny 1bOMY NOBHHEH OyTH ILIaBHHM.

BUIIPOBYBAHHS 3ATIOBIXKHNUX KJIAITAHIB
1 KJIAITAHIB NOCJIIJOBHOCTI

CxeMu BunpoOyBaHHS LUMX KJIaNaHiB [IOKa3aHO Ha PUC 7.4. 3miHeHHS
BUTpAT uepe3 AOCIiAHM anapaT 7 TyT 3a0e3neuyeThCs NEPEeHaTaro/keH-
usim apocens 8. Ilepenan THCKIB Ha JOCTIAHOMY anapari BHU3HAYAE€TLCA
PI3HMIIEIO MOKA3aHb MAHOMETDIB, AKi yCTaHOBJIEHI Ha BXOJi i BUXOAI 10C-
JlijiHOTO anapata. BuMiproBanHs 3/iHCHIOETECS MIPHOIO EMKICTIO, & TAKOX
BUTPATOMIpPOM 2, SKi 3’€AHYIOTBCA HE3ANEKHO OAMH BiJ| iHUIOTO 3
06’€xTOM BHIPoSYBaHHs 7 32 JOMOMOrOI0 PO3MNOALIBHHKA 5.
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5

| — 6ax; 2 — eumpamomip; 3 — mepmomemp, 4 — mipna emxicmo;
5 — po3nodinbHuk; 6 — manomemp; 7 — anapm unpobyeanus; 8 — Opo-
cenv; 9 — 3anobixcuuti knanan,; 10 — nacoc

— 1790 By ] ;

Pucynok 7.4
Cxemu eunpobysanna 3anobixchux knanawuie, 2idpoxiananie nochi-
dosrocmi (a) i zidopoxnananie nocaiooeHocmi i3 360pomuim xiananom (6)

BUITPOBYBAHHS PO3NNOAVILHUKIB

Cxema BUIIPOOYBaHHS PO3NOAINBHHKIB i3 PY4HHM, €IEKTPHUUHHUM, Tifl-
PaBJI4HHUM i €JIEKTPOriIPaBIiYHUM YIIPaBIiHHAM NOKa3aHa Ha puc. 7.5.

Hacoc 2 BHKOPHCTOBYETBCS Y THX BHNAKax, KOJM BUMIPOOYBAHHIO
NMAXAKOTECS PO3NOMINLHHKA 3 TiAPABIIYHUM i €NEKTPOTiAPABIiYHUM YII-
paBlliHHAM, TOOTO no3uuii 2, 3, 4, 5 BIGHOCATHCS 10 CHCTEMH YTPaBIiHHS i
HE BNJAWBAIOTL HA poOOTY iHUIUX €IEMEHTIB.

Tlepesipka po6oTH pO3NOAINBHUKIB 3AilCHIOETBCS MaHOMETpaMH 3,
SIKI MPUEIHAHI N0 BiBONIB PO3MOLINbHAKA B CEPENHBOMY i KpaiHiX Mo-
NIOXKEHHSX NPH HOMiIHanbHOMY (poGouyoMmy) THCKy. BenuuuHa THcKy Ha-
NawToOBYETHCS 3an00DKHUM KiaanaHoM 11. OyHKIi0 HaBaHTa)XyBaya BH-
KOHY€ JIpocens 8.
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Jo cucmery yrpab/isms po3-
100HUKA 13 ZIP04rpat/ IHHIM

Y—T - ‘ ,/ f’ ]
Ty

; 6

4~ .  IN— o N P 9

1 — 6ax; 2 — nacoc cucmemu ynpaeninnsa; 3-manomempu; 4,11 —
3anobixcui knananu, 5 — po3nodinbHuk, 6 — 360pomHi kiananu, 7 — pe-
ne mucky;, 8 — opocenv;, 9 — po3nodineHux — 06 ’'ekm gunpobysanns (4,
B — 0o yunindpis, P-nideio, T-6i06i0); 10-enexmpocexyndomip, 12 — na-
coc; 13 — mipna emricme

Pucynok 7.5
Cxema eunpobyeanHs po3nooinbHUKIE

CymapHi BUTOKH 4Yepe3 3a30py PO3NOALILHUKA BHMIPIOIOTh B ABOX
KpaiiHiX MONOXKEHHAX 30JI0THHKA 3a JOMNOMOrol MipHOi €MKoCTi 13, mo
3’€liHaHa 13 3NMBHUM OTBOpOM posnozinbuuka T. Ilpy BHIpoOyBaHHS X
PO3NOMIILHAKIB 13 TiZpaBIiYHUM 1 €JEKTPOTiAPaBIiYHAM YNPABIiHHAM
BHMMIpH 3iHCHIOIOTH NIPY MiHIMAJIBHOMY THCKY YNpPaBIliHHS, K€ YCTaHOB-
JIOEThCS IIAXOM BiANOBIIHOIO HanaroPKeHHs 3anobixHoro knanasa 4
cuctemu ynpasiinas. [Ipy 1boMy po3noAiIbHAK NOBHHEH YYTKO TEPEMH-
KaTHCh, a HOT0 30JI0THUK (CKaJIKa) yTPUMYBAaTHUCh Y KpaiiHiX MONOXKEHHSX.

[TepeBipsiHHS MOXJIMBOCTI PETY/IlOBAHHA 4Yacy CrHpaibOBYBaHHs
3MICHIOETLCA 32 JIOTIOMOIOI0 IPOCESIiB, ki nependauyeHi B OKPEMUX TH-
ax 30J0THHUKIB.
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BUMPOBYBAHHS JPOCEJEN

IMpu sunpobGosysaHHi apocesneit (puc. 7.6) BUMIPAIOTh BiAXUIEHHS
BUTpaT poGOYOi PiAMHM MPH 3MiHEHHI THCKY, Pi3HHLEIO MiX THCKOM Ha
BXOJi i Ha BUXOJli MAHOMETPAMH, BUTOKIB Mac/la 4epe3 3aKPUTHH APOCENb
i3 mpenaxuoro oreopy L. BenuuMHa THCKY PETyMO€ThCA 3anobiKHHM
KnanaHoM 4. BUTOKH BMMipIOIOTBCS 3a JOIIOMOrol0 MipHOI eMKocTi 10, a
BUTpATH PiAKMHH, O POXOAUTD Yepe3 APOceiib, — BUTPATOMIpoM L.

1 — eumpamomip; 2 — mepmomemp;
3 — Hacoc; 4 — 3anobixdCHULl KIanaH;
5— 6ax; 6-— maHomempu;, 7 —
06 ’exm eunpobosysanmns opocenv (P-
niogio; T-3nue; J[[-Openasxc); 8 —
HA8anmadicyeanbhuil  npucmpii, 9 —
po3nodinbruk,; 10 — mipna emxicme

Pucynok 7.6
Cxema sunpobysanns opoceneti

BuXiHMMH [OKa3HMKAMH HOpPManbHOI pPOOOTH JpOcens MaroTh
GyTH: BiANOBiHICTh (PAKTHYHMX BUTPAT BUTPATaM, AKi BKa3aHi Ha mxaii
Jpocens; 3JaTHICTL Apocens 3abesnedyBaTH CTaOiNbHICTH BUTPAT NpH
3MiHEHH] THCKY PiAMHM B TiAPOCHCTEMI; IONMYCTHMI BHTOKH PiAMHU vepes
JpeHaXKHUH OTBIp i BTpaTH THCKY (BKa3aHi B AcIOPTi).

BuToKH Macna uepes APeHaXHWH oTBip (TIpH 3aKPUTOMY APOCENi)
31iACHIOETECA NPH HOMIHAJIBHOMY THCKY Ha 2-H XBMIJIMHI MiC/S HAnaro-
IKEHHS THCKY.

Pi3HHIEI0 MiX THCKOM Ha BXO/i i THCKOM HAJarofDKEHHs repesips-
€ThCA Y J{iana3oHi BiJ MIHIMAIBHOIO 10 MAKCHMAJIBHOTO.

BUINIPOBYBAHHA PEAYKUINHUX KJIAITAHIB

Cxema BUNpoOyBaHHs pelyKUifHUX KIIamnaHiB nokasaHna Ha puc. 7.7.
BuXiAHMMHU MOKa3HHKAMU BUTIPOOOBYBAHE MalOTh OYTH BiJIMOBIIHICTE MEX
i IIaBHOCTI PETYJIIOBaHHS PelyKOBAHOI'O TUCKY Ta HOTO CTaGiNbHICTD.
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ek 2 Al

Mexi perynroBaHHs PejyKOBAHOTO THCKY HEPEBIPAIOTH NPH HOMi-
HaJILHOMY THCKY MEpel KJIanaHOM LIUISXOM 3MIHEHHS PEIyKOBaHOTO THC-
Ky, IO MiUISrae HaJaroMKEeHHIO, Y BCbOMY Jliana3oHi THcKiB. Ilepesipky
31iHCHIOITH HEe MeHLue 2—3 pa3iB.

Cr1abinbHICTh PEIYKOBAHOTO THCKY NMPU HE3MIHHOMY PEXMMI mepe-
BipAIOTH 3a JIONOMOTOK0 MAaHOMETpa, L0 YCTAaHOBICHHH 3a KlamaHoM, i
NepEKpUTHX (32 JOMOMOTOI0 TNPUCTPOIO 8) BHMTpaTax uepe3 KiamaH Ha
npots3i 5 xB. OfHOYACHO 3a JOMOMOrO0 MiPHOT €MKOCTI NEPEBIPAIOTH BH-
TpaTH PiMHHU Yepe3 KiaraH HanaroXeHHs.

CtabinbHICTh PELYKOBAHOIO THCKY NMPH 3MiHEHHI BUTPAT BiJ Hak-
OINBIIMX 10 HAaHMEHIIUX MEPEBIpPsIOTH 3a AOMOMOTOI0 MaHOMETpa, KU
YCTaHOBJIEHHMH 32 KJIAMaHOM, MPH ABOX-TPhOX 3HAYEHHAX BHMTPAT i Hai-
Oinbluii i HAMEHIIH Pi3HKL THCKIB Nepe] KIanaHoM i 3a HHM.

8
7 | 1 — 6ax; 2 — mepmomemp; 3 — 3a-
56 [ . .
L[ (f nobixcuuil k1anaw; 5 — manomempu;
6 — po3nodinbHux;, 7-— OocaioHuil

peoykyitinuil kianan, 8 — Hasanma-
HCYGANbHUL npUCmpiil

Pucynok 7.7
C]D Cxema  6unpobysanns  peoyKyitiHux
| Y K1anawie
i 2

CTabinbHiCTh PEAyKOBAaHOTO THCKY NPH 3MIHEHHI MiJBEAEHOIO 10
KJIalaHa TUCKY IEpeBipAOTH 3a JOMOMOrOI0 MaHOMETPA, KM YCTAaHOB-
JIEHO 3a KJIAmaHoM, IPH TPbOX-YOTHPHOX PI3HHUX Jiana3oHax THCKY Mepen
KJIanaHoM i 3a HUM.

BunpoOyBaHHs iHUIMX TiIPOENEMEHTIB AOCHTH IPYHTOBHO ONHCAHO
B poborax [ 8,24].

8. PECYPC TA HATIPALIIOBAHHSI I'I IPOITPUBO/IIB
1iX EJIEMEHTIB

VY HpakTuili eKCIulyaTamii NPOMHUCIOBHX TiIPONPUBOIB 1 iX €l1EMEH-
TiB YCTAHOBJIEHO HACTYIMHI MOKA3HUKU HANIHHOCTI: HOKA3HUK MPUEKOCMI
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(90-BincoTkoBuii pecypc); nokasnux besgiomosrnocmi (90-BiACOTKOBE Ha-
NpaIoBaHHA A0 BiJIMOBH); nOKasHuk 30epedcenocmi (CepelHe 3HAYCHHA)
[24]. LlumMy JaHMMH KOPHCTYIOTBCS €KCIUTyaTal[iHHMKH NpPH IUIaHyBaHHi
00CIyrOBYBaHHS IiAPOCHCTEM.

90-siicOTKOBHI pecypc fBise cOOOK HaMpalllOBaHHSA, HA MPOTA3I
axoro 90% eneMeHTIB He JOCArae rpaHHYHOrO CTaHy, a 90-BiACOTKIB Ha-
TpalfOBaHHs A0 BIAMOBH HamnpalioBaHHS Ha npoTaAsi sxoro 90% enemeH-
TiB HE OTPHUMYIOTH Tiepury BiamoBy. CepenHiii TepMiH 36epexeHoCTI — e
€ CepeiHE CTATHUCTUYHE 3HAYCHHS TEPMiHIB 30epiraHHs B 0OyMOBJIEHHMX
yMOBaX, IiCJIs 4Oro JOMYCKAETHCS 3MEHILEHHs OKa3HUKA 6€3BiAMOBHOCTI
He Oinblie, Hixk Ha 10%.

['paHUYHMIA CTaH LiE € CTAH eIEeMEHTa, NIPU SKOMY HOro excrlyarauis
crae HeeeKTUBHOKO YU B3arasli HEMOXJIMBOIO Yepe3 HEYCYBHHUH (1Ipy 10-
TOYHOMY PEMOHTI) BUXiJ 3a/laHHX TapaMeTpiB 3a BCTAHOBJICHI MeXi BHa-
CIiIOK 3HOCY, pyWHYBaHHS OCHOBHHX JA€Taneil, 4 Te i iHLe.

Jlns GaratoesieMEHTHUX 00’ €KTiB, €JIEMEHTH SKHX B MPOLECI EKCILTY-
aTallii 3aMiHIOIOTbCA 3 YACOM Yepe3 BiNIPaLlOBAHHA PECYPCY, MOKA3HUKH
HaJliiHOCTI | rpaHMYHUI CTaH BCTAHOBJIIOKOTBCA YMOBHO 10 OCHOBHOMY
€JIEMEHTY-HACOCY YM T10 1HIIOMY €JE€MEeHTY 3 HaHMEHIINM 3HAYEHHAM M0~
Ka3HHKA JOBroBiuHOCTI (mpu BizcyTHoOCTi Hacoca). Tokasuuku 90% pe-
cypey i 90% HampalfoBaHHS Ta XapaKTEPUCTHKH FPaHHYHOrO CTaHy OC-
HOBHHUX BHIB rigpaeiiuyHoro o06najHaHHA HaBeaeHo B Tabn. 7.7 [24].

Taoauua 7.7
Xapaxmepucmuku 2paHuuHo20 CmaHy 0CHOBHUX 6u0i6 2i0pasniyHo20
obaaonannn

90%-Be nanpa-

9 90%-Buii XapakTepucTHK
HaiiMeHyBaHHs LIIOBaHHA J10
pecype (He ! U IPaHUYHOTO
o0nafAHaHHA BIAMOBHU (He
MEHILIE), FOL CTaHy

MEHILIIE), Nl

1 2 3 4

Hacocu nnactuHya-
CTi HEperyJabOoBaHi
Ha THcK 6,3MIla 3
pobouuM 00’ eMOM,
cm?

840 7000 4000
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IIpodoscenns mabauyi 7.7

1 2 3 B
63-125 5000 3000
160-224 3000 1500

Hacocu nnactuHua-
CTi HEperyJboBaHi
Ha THck 12,5 MIla 3
pobouuM 06’eMoM,
cm?

[Maginuas 06’ em-
noro KK/ (koe-
¢iienra noxa-

6,3-32 5000 3000 LR
45-80 3000 1500 dxs
auii y HTJ1*,
Hacocu nnactuHya- : :
: . OUIBIIIE HIXK HA
CTi HeperyJabOBaHi 15%

Ha THcK 6,3 MIla 3
po6ouum 00’eMoM,
cm?
6,3-20 5000 3000
45-80 3000 1500
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IIpodoexcenns mabnuyi 7.7

1 2 3 4
Hacocu perynsoBaHi pafi-
aJIbHO-TIOPILHEBI Ha pobo-
4yl THCK, He Oinbiie Mlla:
10 6000 3000
20 5000 3000
Hacocu perynboBaHi akci-
abHO-TOPILHEBI 13 TOPLO-
BUM PO3MO/ILIEHHAM Ha TUCK
32 MIla 5000 3000
[igpoMoTOpH NJIacTUHYACTI
Ha Tuck 6,3 MIla 3 pobounm
00’eMoM, cM? :
8-36 5000 3000 Taxi
71-100 5000 1500 A/HIA MOB-
140-200 3000 1500 |MoroKKJ, mo
lizpomMoTopH pajianbHO- ;K"?;[aﬂﬁl/:ﬁij
NopIIHEeBi BUCOKOMOMEHTHI 4000 2000 Hine l;a 15%
TiapoMoTopu akciaabHO-
nopiHeBi Ha Tuck 6,3 Mlla
3 poboyuM 06’ eMOM 10
160 cm® 5000 3000
Hacoc-MoTopu akcianbHo- gg,il::::m
MOPILHEB]I Ha THCK J10 .
37 MiTa KK}I OinbLu
5000 3000 Hix Ha 15%
36inbLIeHHs
moxHOKH KyTa
KoMrexkTHHi KpOKOBHi NOBOPOTY BU-
€NIeKTPOriApaBIiyHUH NpH- 10000 3000 XifiHOTO Bana
BOJI B 5 pasiB (BiI-
HOCHO BKa3a-
Horo y HT/I)
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IIpodogxcenns mabnuyi 7.7

1 2 3 4
36iabUIeHHS
BUTpAT Maciia
npH cepen-
Jlpoceniorounii riapopos- HBOMY TIOJIO-
HOALIBHHUK i3 ENEKTPOYII- 5000 2000 EHHI 30J10T-
PaBJiHHAM HuKa Ha 15%
(BiZHOCHO
BKa3aHOIO y
HT/)
Tiapouuainapx Ha pobo- He ycyBHe
upii THCK (He Oinblie), 3aMiHOIO
MTla: YILiJIbHEHB
10 10 muH. 0,6 mnH. 301IbIIEHHS
IUKTIB [MKITIB BUTOKIB
32 4 MIH. 0,5 muH. Olnblle HiXK B
IMKITIB THKITIB 2 pa3u (Bin-
HOCHO BKa-
zanux y HTJ)
IopymienHns
repMeTHYHOC
HHCBMOI‘I.IlpoaKyMyJIﬂTOpI/I 0,5MH. 0.25 M. Ti OPLLHS,
MOpILIHEBI Ha THCK 10 32 . . 1110 HE YCYyBa-
MTla 3 06’ emom 401 LMD LB €THCSA Yepes
3aMiHy yui-
JBHEHD
Tigpoknananu 3ano6ikHi
npsamoi aii Ha pobounit
THCK He Oinbiue, MIla; 36inb1eHHS
10 1500 750 BUTOKIB, 1110
20 1250 600 BKazaHi y
32 1000 500 HTU, Ginblie
Ipoceni Ha poGoYMH THCK HIXK Y TPH
He Oinbiue, Mlla: pasmu.
20 20000 5000
32 10000 3000
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Saxinyenus mabauyi 7.7

I'iapozaMku 0AHOCTOPOHHI

Ha poGoUHii THCK J10 32 30i1bIIEeHHS
Mlla 3 ymoBHHM npoxozioM, BHTOKIB, BKa-
MM: 6 MJIH. 3aHux y HT/I,
Jo 32 LUKJIiB IMAH.LUKNIB | Ginbilie HIK Y
3 MIH. 3 pasu
40-80 LUKIIB | MJIH.IMKITIB
I'i HaHu .
VIpokIa . o 36i1blIEeHHA
NOCJIZOBHOCTI(HaMIpHi .

. BUTOKIB, BKa-
30JI0THHKH) Ha poOOYHit samux y HTI
THCK He Outbiue, MI]a: 6iﬂblll)ili)1( 5 ’

10 20000 4000 4 pasu
20 14000 400 P
30inbIeHHA
Tiapopo3noainbHUKN BHTOKIB, BKa-
. . 6 MJH. .
HanpsAMHi Ha poOOUHi THCK . 3mnn.uukiniB | 3aHux y HT/I,
LMKJIIB . .
1o 32 Mlla OiIbII HIXK Y
1,5 pa3u
Pene tucky Ha pobounit 5 MJIH. | M. LAKITiB
TUCK 10 32 MIla LIMKJTIB A
JITUIBHUKY TIOTOKY Ha
. 10000 3000 :
pobouuii Tuck g0 20 MIla 36’““?‘3““’1
I'igpoknanaHu 3BOpPOTHI 3 MJIH. | MAH. LHKLB BHTOKIB, BKa-
MOJLY.IbHI LMKNiB A éﬁl“"x y HTZ,
Cigpoknananu THCK WIBLIL HUK y
Apoia oKy 10000 3000 2 pasu
MOJTyNIBHI p
[iapoknananu 5 MUTH. _
BUTPHMYBAHHS Yacy KB IMiH. nuknis

*HT]] — HOpMaTUBHO-TEXHIYHA IOKyMEHTALiA

248

g G



bk 2 bl

9. XAPAKTEPHI HECIIPABHOCTI B POBOTI Ir'JPOCUCTEM
TA 3AXOH 1OA0 IX YCYHEHHS

OCOGHBICTIO TiIPOCHCTEM € T€, IO TYT HEMOXIUBO ONEPaTHUBHO i
O/IHO-3HA4YHO BH3HAYUTH «CJ1abKy» JaHKy y rigpasniuHoMy naHiposi. Ha-
NpUKIAJ, YCTAaHOBJIEHO, WO YacTOTa OOEPTaHHSA TIAPOMOTOpa HUXKYE 3a
HeoOXiany. [IpuuHHOIO LHOTO, K BKa3aHO B poboTi [24], MOXyTh OyTH:

" He[OCTATHS MOjiaua Hacoca;

* HenpaBHMJIbHE HAJNArO[PKEHHS BUTPAT HA B XOJi B FiIPOMOTOD;

* 3acMiuyBaHHS PEIYKUIHHOrO KilanaHa B IPOCEN 3 PErysTopoM;

® 36inblIEHHs BTpAT poGoUOi PiAHHH B FiAPOCHCTEMI,

* HENnpaBUJIbHE HANAroLKEHHS 3aro0iXKHOro KianaHa,

* HAaBAHTAXYyBaJbHMH KPYTHHH MOMEHT Ha Bally FipoOMOTOpa BHU-
UM 33 KPYTHMI MOMEHT, 10 CTBOPIOETHCS TiIPOMOTOPOM APH BCTAHOB-
JieHiit yacTtocTi obepTaHHs.

B cBOI0 4Hepry KOXKHHIi 3 UMX (paKTOpiB 3aNeXMTh Bijl iHIIKX 0OCTa-
BuH. Hanpuknazn, HefocTaTHs 1M0Jaua HACOCa MOXE CAPHYHHATHCH BEJH-
KMMH BHTOKaMH po0040i PiJIMHH, HECTIPABHICTIO CAMOr'0 HACOCa Ta iHIHUX
€JIEMEHTIB TiAPOCHCTEMHU. B 3B 513Ky 3 1IMM BUHUKAa€ HEOOXIAHICTb y IEpe-
BipEHHI CTaHy LiM0l HU3KM €1EMEHTIB i MOOIYHUX (GAKTOPIB IiAPOCUCTEMH.

Jlns nepHoi opiedTanii y BH3HAYEeHHi HECNPABHOCTI TiAPOCHCTEM
MOXHa cKopucTaTich Tabi. 7.8 [24].

Ta6amuus 7.8
XapaxmepHi necnpagnocmi 8 pobomi 2iopocucmem
Hecnpasuicts | [Ipuunna HecripaBHOCTI Crioci6 YCYHCHHA
HECTIPaBHOCTI
| 2 3
1.J{onuTu pobouy pinuHy.
1.Henmoctatwiii pisens po- | 2.YcyHyTH Micus mii-
Hacoc e no- | 6ouoi piaunu y 6aKy. CMOKTYBaHHs MOBITpS.
nae pobouy pi- | 2.TlizcMokTyeTbes noBiTpst. | 3.3aminuTH poGody pi-
JUHY 3.3aHajTO BUCOKA B A3KICTh | IMHY YW HArpiTH ii no 45—
pobouoi pinuHH. 50°C.
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IIpodosorcennsn mabnuyi 7.8

3

Hacoc npauroe 3
MiABUILEHUM
LIyMOM, Tizpo-
0ak 3anoBHIO-
€ThCA MIHOIO,
TUCK Y CHCTEMI
pi3K0 KONIMBa-
eTwes. Hepis-
HOMIipHHH pyx
pobouux opra-
HiB

1.HasBHicTb MOBITps B rig-
POCHUCTEMi.

2.TloHwxeHuH piBeHb po-
60401 pinuHu B rigpobaxy.
3.HecnpaBua maHxerTa.
4.PylinyBaHHs Aertanei Ha-
THITAJILHOTO KJanaHa Haco-
ca.

5.Heuitka poGota 3anobix-
HOTO KJIallaHa BHACIIiJIOK
3HOCY pobou0i MoBepxHi
ciana uu 3a0pyaHeHHs po-
60401 piauHu.

6.3ainaHus pobouux eie-
MEHTIB Hacoca(IiacTUHa,
HOPUIEHB, TUTYHXKED).

1.IepeBiputu repme-
THYHICTB MiClIb
3’€JHaHb BCMOKTYIOUHMX
1 37IMBHUX TPYOOTNIPOBO-
AiB. Bunyctury nositps
i3 TiAPOCHUCTEMH.
2.3anoBHHTH rigpodak
J0 HOPMAJIBHOI'O PiBHSL.
3.3aMiHUTH MaHXeTy.
4.3aMiHUTH 3pyHHOBaHI
JeTaji Y4 Hacoc.
5.YCyHYTH PHCKH i IOA-
PAMKHHU Ha poOoYiif No-
BEPXHIO CiJIa KlanaHa.
IIpomuTH knanau, 3ami-
HUTH pobouy piauHy.
6.YCyHyTH NpUYHHH 3a-
ifaHnd., IPOMUTH Ha-
coc.

[liaBumenuit

11yM, BHYTPIHIHI
yJapu, neperpie
KOpNycy Hacoca

1.BigMoBUIH NigIIMITHUKH
Hacoca.

2.PyiinyBaHHs Bana Hacoca.

3.00puBaHHA mijn’ SITHUKA
Hacoca.

4.3aKkIMHUIN XUTHI elie-
MEHTH Hacoca.
5.3acMiueHHs BCMOKTY-
BanbHOI TpyOu um dinbTpa.
6.3acMiueHHs TOBITPs 1O
BCMOKTYBaJIBHI TpyOi 4u
110 BaJly Hacoca.
7.HaamipHo BHCOKa
B’A3KiCTh po00OYOT piHHH.
8.Poboua piguna HacuueHa
NOBITPAM (HasBHICTb OyJib-

1.3aMiHUTH MiAUIHTTHH-
KH.

2.BiapeMOHTYBAaTH Ha-
coc.

3.PemoHnT Hacoca.
4.PeMoHT Hacoca.
5.I1po4ncTUTH BCMOK-
TyBaJbHY TpyOy 1 TIpo-
MHUTH QIIBTP UM 3aMi-
HHUTH (PINbTPOCIEMEHTH.
6.3011b1IMTH 3aHYpPEHHS
TpybOMnpoBoay i 3aMi-
HUTH YILTBHEHHS HO-
CHKa BaJjla Hacoca.
7.Harpitu pobouy pijau-
Hy a0 45-50°C.
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Ipodosacenns mabnuyi 7.8

1 2 3

GalIoK OBITPS B Maclli) 8.BcranosuTH B 0aKy
JOJIATKOBI MEperopo/i-
KH, 110 301/IbIIYIOTh
UIISIX IPOXODKEHHS PO-
60401 piMHY B 3AUBY
JI0 BCMOKTYBaHHS.

1.3ainanHs yn pyHHyBaHHA

nnacTuH abo mopiuHs Haco- | 1.3aMiHUTH HacOC UM

ca, 11O CIPHYMHSE MiBKU- | po3iOpaTh Horo i npu-

HecraGinbHuii LICHHUH WIyM. TepTH TIaCTHHH abo

THCK TipocHC-
TEMH

2.3acMiueHuit nemnepHuit
OTBip 3ano6iKHOro Kilana-
Ha uM KJamnaH 3aKIHHEHO Y
BiIKPUTOMY MOJIOXKEHHI.
3.TligBHILIEHI BUTOKH Y Tifl-
pOCHCTEMI

HOPLIHI 10 YCYHEHHS
3aifaHus.
2.Po3ibpaty KnanaH,
TIPOMHTH 1 MPUTEPTH.
3.YCyHyTH BUTOKH.

HepisHoMipH#i

BUXIIHHX 1.HasBHiCTb MOBITPA Y Tij- . .
pyX BHX . pry 1.Bignanuty moBiTps.
JIAHOK TiJIpo- pocHCTeMi.

JBUTYHIB

HepiBHomipHuit
PYX BHXIIHHX
JIaHOK TiApo-
JIBUTYHIB

2.Po6ota Ha THCKaX, 110
ONM3bKi J10 THCKY, Ha AKHil
BiAPEryNLOBaHO 3amo0ik-
HHUU KJ1anaH.
3.HepiBHoMipHa nogaya
BHACITiIOK pyHHYBaHHS YK
3aifaHHs OHIET UM JEKiNb-
KOX TUIaCTHH a00 MOpIIHEN.
4.IlepeTsirHeHi yliibHEHHS
IHITOKA LMJIIHApA.
5.HepnocratHili nmpoTHBO-
THCK Y 3/1MBHIii TOPOXXHHHI
TiAPOUMIIHApPA YK TiApO-
MoTOpa.

2.3MeHImTH pobounit
TUCK YH 301NbIINTH
THCK HalaroKeHHS 3a-
MoOi»kHOro KiarnaHa.
3.BiapeMoHTyBaTH 4H
3aMIHHTH HACOC.

4.BiaperynwoBaTtu 3aTs-
THEHHS YHIUTEHEHb.
5.ITiABHILUTH TIPOTHBO-
THMCK Ha 3JIUBHIH Mari-
CTpai.
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IIpooosswcenns mabauyi 7.8

2

3

HepiBHOMipHH#t
PYX BHXiAHMX Jia-
HOK TipOABHIY-
HIB

4.Pobora Ha THCKaX, 110
OJHM3BKI 10 TUCKY, Ha KM
BIZPEry/1bOBaHO 3aO01XK-
HUH KJlanaH.
5.HepiBHoMipHa nogaua
BHACJIOK pyl{HYBaHHS YU
3aiaHHA OJHI€T UM JEeKiTb-
KOX niacTuH abo nopiu-
HEH.

4 TlepersirHeHi yLIiabHEH-
HS LITOKA LUIIHIpA.
5.HenocraTaiit npoTHUBO-
THCK Yy 3/IMBHi#l TOPOXKHHH1
TiIPOLUAIHAPA YU TiAPO-
MOTOpA.

2.3MeHIIMTH poOoUHii
TUCK YU 301IbLINTH
THCK HaJIarOJDKEHHA
3ano0iHOro Kianasa.
3.BigpemoHTyBaTH N
3aMiHHTH Hacoc.
4.BiaperymnoBatu 3a-
TATHEHHS YLUIJbHEHb.
5.11igBHLIMUTH DPOTH-
BOTHMCK Ha 3MBHIH Ma-
ricTparni.

BiacyTtHicTb po-
004010 TUCKY ¥
TOpLUHEBIH 10-
POXHUHI HWIHA-
pa, NOBIIBHUHA pyX
ILITOKA, TOTbOKH
macia no wro-

Ky(II1yHX)epy)

1.3HoC yuuiibHEHB.

1.3aMinuTy yniiieHe-
HHS.

Hanmipne narpi-
BaHHs poboyoi pi-
JUHU

1.IligBuieHHs THCKY B Ha-
NOpHii MaricTpaii.
2.BiacytHe po3BaHTaXEeH-
Hsl Hacoca.
3.Hecnpagnicts TEpMOpE-
T'YJIOIOUHX MPUCTPOIB.

4. Y TBOpEHHS HaKHITy Y BO-
JSIHIH MTOPOXHUHI M Bif-
KJIaJaHHA CMOJIM y Macs-
Hili MOPOXKHUHI BOASHOTO
Mac/00XONOAHHUKA.
5.Butpatu pobo4oi piiuHu

1.3MeHIINTH THCK.
2.Ilepenbauutit pos-
BaHTaXKCHHS.
3.BiapeMoHTYBaTH 4H
3aMiHHTH TEPMOpEry-
J0K0YY anaparypy.
4.TTporpaButy i npo-
MHUTH Maclio-0X0JIo/1-
HHUK.

5.YcraHoBuTH Glilb-
IIHiA 91 JOAATKOBUH
MacJI00X0JO0/AHHK.
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3axinuenns mabauyi 7.8

2

3

HE BiAMOBIAAI0Th TEXHIU-
Hilf XapaKTepUCTHLII Mac-
JIOOXOJIOJTHUKA.

IIp1 BMUKaHHI
€NeKTPOMArHiTiB
PO3NOAITLHHKA HE
pyxaeTbcs 30J10T-
HHK

1.HecnipaBHicTh enexTpo-
MarHiTa.

2 IligBUiLIEHHI BMICT Me-
XaHIYHHUX JJOMIIIOK Y po-
Gouiit piauHi.

1.BigpemMoHTYBaTH 4H
3aMiHHMTH €JIEKTpOoMar-
HIT.

2.TlpomuTH netani ria-
POPO3MO-AiNIbHHKA, a
TAKOX TIEPEBIPHUTH Ha-
JiHCHICTD PUILTPY-
BaJIbHUX €JEMEHTIB.

[MigBuieHHi Ha-
IpiB KOTYILKH
€JIEKTPOMArHiTa
YM MiABUILEHUA
LIyM NpH HOTro

CIpalbOBYBaHHI

1.ITonanauus 3a0pyAHEHHS

Ha MOBEPXHIO KOHTAKTy
MiX IPMOM 1 IKOPEM.
2.PyitnyBaHHs nemrdep-

HOI'0 KOPOTKO3aMKHECHOI O

BHTKA.

1.YcyHytu 3abpyn-
HEHHS.

2.3aMIHHTH EJIeKTPO-
MArHir.

10. KOHTPOJb CTAHY
1 HIAPAMETPIB POBOTHU I'IJIPOCUCTEM

[lepioAH4HICTD i MOPSAOK MPOBENEHHS TEXHIYHOrO OOCIYrOBYyBaHHS
TipO-CHCTEM PETJIAMEHTYIOTECS TEXHIYHOKO JIOKYMEHTAMIEI0 3 iX eKCILTy-
araitii. 3arajgom e IOAEHHO Nepel MoYaTkoM poOOTH HaNEKHTh Nepesi-
PATH HACTyIHE: piBeHb pobOUOI PiAMHU y rinpobaky; pobounit THCK y rift-
POCHCTEMi; IIBMAKICTH MEPEMIlEHHS BHXIAHHX JAHOK TiIpOJBHIYHIB;
ctad GiBTPiB; repMETHYHICTD 3 €AHAHD 1 YILIIBHEHD [24].

[Ipx HasBHOCTI y IiIPONPUBOJ BiANOBIAHUX TifPaBIiYHHX €IEMEH-
TiB CJijl HIOIEHHO TMEPE] MOYATKOM POOOTH NEPEBIPHTH: HACTPOIOBAHHS
pene THCKY, poBouHii THCK Y CHCTeMi OXOJOJUKEHHS; THCK y Ta30Bil mo-
POXHHHI ITHEBMOTiAPOAKYMYJISTOPA; THCK Yy PiJMHHIH MOPOXHHMHI MHe-
BMOTiJpOaKyMyJIATOpa; CTaH MaHOMETPiB B 000X NOPOXKHHUHAX MHEBMOT-
JIPOaKyMyJIsITOpa Ta iHILE.
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PieHb pobouoi pijMHN pEKOMEH0BAaHO MEPEBIPATH MpPU HEMPALIO-
10YOMY TiAPONPUBOI B TAKOMY IMOJIOKEHHI HOro poboHux OpraHis, Koiu
riipocrcreMa Mae MiHiManbHUA 00’ eM [24].

Pobouiif THCK 3a moKa3aHHAMH MaHOMETPIB HE OBUHEH MEPEBUILY-
BaTH HAMOITBIIOTO 3HAYCHHS, SKE BKA3aHO B TEXHIUHIH gokyMeHTauil (iH-
CTPYKLISIX, IHIIMX KEPIBHUX Martepianax) Ha ekcrulyaTauito. I1pu Hanmaro-
JOKEHHI TIAPOCHCTEMHU MOXYTh BHKOPHCTOBYBATHCH JIOAATKOBI MaHOMET-
PH, fAKi TiCJIA 3aKiHYEHHs HAJIAroPKEHHs HANC)KHUTh BIAKIIOYATH BiJ Tifl-
pocuctemMu. He onmyckaeTbesi BUKOPUCTAHHS MOIIKOMKEHUX MaHOMETPIB,
AIKi MOXKYTb IIPH3BECTH 10 BTPATH KOHTPOJIO HaJ| IiIPOCHCTEMOIO.

Mipy 3abpyaHeHocTi QinbTpeneMeHTiB, NpH AKii HeoOXiaHa 1X 3aMi-
Ha, BU3HA-4al0Th 3a JonoMoroio inaukaropis. HlinuuHi GiasTpu ouunnty-
I0Th ABOMA-TPhOMAa MOBOPOTAMH PYKOATKH.

[Tpu moHW>xeHOMY THUCKY Y FIAPOCHCTEMI, MeEpIll 3a BCE, HAJIEKHUTDH
3BEPHYTM yBary Ha craH 3anobOiXHOr0 KjarnaHa 3 NepejHMBHHM 30JI0THH-
KOM, OCKIJIBKM 4epe3 MomnalJaHHs y JOMOMDKHHHA kianaH (Ciajo+kyJbKa)
OpyAy MOPYWIHTHCA T€PMETHY-HICTh OCTAHHBOTO i, SIK HACJiJO0K, yTBO-
PEHHsI CYTTEBUX BUTOKiIB pobouoi pinunu. OuHLIEHHS MOXHa 3AiHCHUTH
JeKiJIbKOMa ABOOIYHUMH MOBOPOTAMH I'BUHTA HANaro[KEeHHS TUCKY. Sk-
IO X Ud [if HEe BMpIlliye 3a7aqy, TO HAJEKUTh IIYKaTd iHIII MPUYHHH.
HuMu MoxyTh OyTH HECTIPaBHICTH HAcOCy YW HAAMIpHI BHTOKH DPiMHM
yepes iHIII eJIEMEHTH MiAPOCHCTEMH.

IIpuynHOKX 3HUXKEHHSA WIBUAKOCTI PyXy TiAPOABUTYHIB (riApouH-
NIHAPIB 1 riZpoMoTopiB) Moxke 6YTH 3acMiueHHs Apoceiel Ta obniTepauis
ix xaHauiB. OcoOsinBo 00niTepaLis (3apollyBaHHs KaHaJliB TBEPAUMH Yac-
TKaMH 1 OKHCJIaMH, 1110, K IpaBuio, nepeOyBaloTs y poboyiil piauHi) Mae
CYTTEBHMH BILIMB NPH MaauX BUTpaTax piguHu. OUUCTUTH ApOCETb MOKHA
MIOBOPOTOM PYKOSTKH Bifl Hy1bOBOTO JJO MaKCHMAaJIbHOTO MOJIOKEHHS Jie-
Kiflbka pas3iB.

Bci nepeBipky peKOMEHAYEThCS MPOBOJUTH Y HAJIArOXKyBaJIbHOMY
pexumi. [lpm mnigrikanHax poOouoi piaMHKM HAJNEKHTH MHATATHYTH
3’€IHaHHS 1 YUlIJIbHEHHS, 1110 Ma€ 3AIHCHIOBATUCH JIMLIE NPH HEMpaLlo-
4MX iJPONPHBOLAX.

Yepes KOXKHI TpU Micslli ekcrulyaTauii riapocucTeM HEOOXiaHO Bi-
Oupatu npodu pobouoi pinuHM Ui (PI3UKO-XIMIYHOIO aHali3y CTOCOBHO
BU3HAYEHHS KiHeMmaTuuHoi B’s3kocTi npu 50°C, BMicTy BOAH, Kacy 4Hc-
TOTH | KUCJIOTHOTO Yucna. Podouy piinHy CaijJ 3aMIHATH Y BHIIAJKaX, KO-
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M B SI3KICTb 3MiHMIAch Ha +30% MO BiIHOILEHHIO 0 BUXIJHOI B’S3KOCTI,
BMICT BoaM ckiazae 6inmst 0,2%, KIac YMCTOTH He BIANOBiJa€ BKa3aHOMY B
iHCTpYKIi 3 excruTyaTauii, KUCIOTHE 4Kciio 36inbmunock Gisbie HiX Ha
30% y HOpiBHAHHI 3 KUCIOTHMM YMCIOM POGOYOT PiIUHK NPH MOCTABL.

TIpy LBOMY CJlil MATH Ha yBa3i Te, 110 3MEHIIEHHS B’S3KOCTI IPUBO-
JIATH /10 TIOTiPLUICHHS MACTHJIBHHX BJIACTHBOCTEH poboUoi pifuuHy i, K Ha-
CJIOK, A0 MiJBUIIEHHS 3HOCY TiApooOIafgHaHHs, 30LIBLIYIOTECS BUTOKH
poGouoi pifiMHK. I3 36UILIIEHHAM KUCIOTHOIO YHC/Ia YTBOPHOETHCS TUTiBKA
Ha JeTansx, 10 MOXKe MPH3BOAMTH 10 3aKJIHHIOBAHHS KianaHiB, 30J10THH-
KiB (0cOBNMBO NpH BHCOKMX THCKaX uepe3 Maji 3a30pH Y PyXOMHX
3’€QHaHHAX rigpoanapatypu). 36inbieHHs BMiCTY Boau y pobouil pimuHi
PU3BOAMTE 10 KOPO3ifHHX SBHLIL B €]€MEHTAX TlAPOCHCTEMH, 3HHKEHHS
MaCTWIbHUX BIACTUBOCTEH, 3MEHIIEHHS B’ A3KOCTI pob0oUOi piiMHH, YTBO-
PEHHS XiMiYHHMX CMOJYK, 1110 IOKPHBAIOTh TOHKHUM LIapoM poGodi noBepx-
Hi rigpoanapaTypH.

PekOMEHYETbCS TAKOXK KOHTPOJIIOBATH i TYCTHHY PoGOUOi pinHH
[24]. Azke TiABMILEHHS TYCTHHH POGOHOT PiIMHM CIPUYMHSE /10 KaBiTa-
WIHKX SBHIL Y TigpocucTemi, smeruye 06’ emunit KKJI Hacocis, a 3MeH-
LIEHHS TYCTHHM 3MEHILYE MacTWIbHY BJIACTHBICTb PiAMHHU i )KOPCTKICTH
riZipONPHBOJIA, MiABUILYE OKHCHY 3[aTHICTh Macja, CIpHsi€ MHOYTBOPEH-
H10. 3MiHEHHS I'YCTHHU poBOoYOi PiJIMHK I0MYCKAEThCA B Mexax +10% mo-
4aTKOBOI'O 3HAYCHHS.

TakiM YHHOM BUXOJHUTb, IO OCOGNHMBY yBAary HalneXHTh IPHILIATH
crany poGouoi pifMHu, sKuii B 3HAaUHIH Mipi 3aneXHTh Bif epexTHBHOCTI ii
(inbTpyBaHHA NPH HAAXOMKEHHI B Gak AK MPU LMPKYIAUii B rifpocucTe-
Mi, Tak i 3anmpasti.

[HIIi HeCTIPaBHOCTI BUABJEHI MiJ 4aC KOHTPOJII0, MOXKHA yCYBaTH 3a
ZIOIOMOTOI0 3aXO0J1iB, 10 BKa3aHi B Tabnuui 7.8.

KoHTponb napameTpiB rigpocucTeM METalypriiHHX arperatis [yxe
BAX/K-BUH, OCKIJIbKH HECBOEYACHE BUSIBJICHHS | YCYHEHHS MOPYLIEHb Y
poGOTi TiIPOCHCTEM NPU3BOAMTH IO aBapii arperaTis i 3yNUHKA BCi€i TeX-
HOJIOTIYHOT JiHil 3 BEIMKMMH MaTepiaJbHUMH 3aTPaTaMH.

ToMy B OCTaHHi POKH /15l KOHTPOIIO CTaHY HACHYEHHX TIAPOCHCTEM
3aCTOCOBYKOTBCA SIK TIEPEHOCHI 3aCOOM TEXHIYHOTO JiarHOCTYBaHHS, TaK |
MOCTiIHHO Ailoui JiarHOCTHYHi cucTeMH. [lepeHOCHI 3aco0u OMUCaHo Y
1 ATOMY PO3/idi JaHOro nocibHuka. 30KpeMa po3risiHyTO JATYUKH, Mepe-
TBOpIOBaYi i pejie THCKY, BUTPATOMIpH, 3aCOOH KOHTPOJIK i BUMIPY TeM-
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HIepaTypH, a TaKOXK yHiBepcaJibHi 3aC00H MOHITOPHHTY TiPOCHCTEM Yy BH-
ISl THIPOTECTEPIB, WO BiTHOCATHCA A0 CKJIaAy MEXaHi4HUX i eeKTPOH-
HUX.

IIpore BenMka HACHYEHICTH TIAPOINPUBOAOM 0araThOX arperartis,
4HUCIEHHUX HAaCOCHO-aKyMYJIATOPHHUX CTaHLi Ha BCiX QUISHKAaX LEXiB po-
OUTh HEMOXJIMBMM 32 JONOMOrOK TEPEHOCHHX 3acobiB 3abe3neyeHHs
CBOEYACHOTO KOHTPOJI0, 00CHyro-ByBaHHs i 3anobiranHio aBapid. Tomy
BKpail JOLINBHO BUKOPUCTOBYBATH TMOCTIHHO HitOoYi AiarHOCTUYHI CHCTe-
MH, 1[0 MOAAIOTh HAa LEHTPali30BaHUii NyIbT BUuepnHy iHopMmaLiio npo
TEXHIYHHI CTaH CUCTEMH.

BoHu ckmagaroThCd i3 TaKUX K€ NEPBUHHUX €jeMEHTIB (J1aT4HKIB),
110 i B MEPEHOCHUX 3acobax, ajle YCTAaHOBIIOIOTHCA CTALIOHAPHO 1 MOEM-
HaHi 3arajJibHOI €JIEKTPOHHOI CHCTEMOIO, sIKa OCHAlleHa KOMI I0TEPHOI0
TEXHIKOIO i IPYHTOBHHMM IpOrpaMHHUM 3a0e3MeueHHsAM, 0 J03BOJISE B Li-
JOMY He TiNbKM OTIEpaTHBHO OLIHIO-BaTH MOTOYHMH CTaH arperary, a i
NpOrHo3yBaTH HOro Nojalislly npane3faTHicTs [12].
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Po3pin 8
MixxpeMOHTHe 06¢cnyroByBaHHA MexaHiuHoro o6nagHaHHA
MeTanyprifiHUX MaluH i arperaris

MixpeMoHTHe 0OCyroByBaHHs oOnamnanus € cknagosoo TO.
BoHo nepeatauac BAKOHAHHS HACTYNHHX OMEpaLtii: 30BHIIIHIA ornsag 00-
naJHAHHS, YHILEHHS i 3MalleHHs o0afiHaHHA; epeBipeHHs poboTH 3a1o-
GIKHUX NPUCTPOIB, MACTHIIBHUX | OXONOAHHX CHCTEM, CIIPABHOCTI KOHT-
POJBHO-BUMIPIOBAJIBHUX MPUJIAZIB 1 MPUCTPOIB aBTOMATHKH, Jil ranbM,
MPYCTOCOBAHE JUIst 3YMMHKHM MEXaHi3MiB, CTaH KPIMWIBHUX JETalcH, ycy-
HEHHS HE3HAUHWX HECHPABHOCTEM i T. 1.

V ckNajg TeXHIYHOI JOKyMEHTALl, 10 po3po0/loeTbCs 3aBOJAOM —
BUPOGHHKOM 06NafHaHHS, BXOAATh KapTH (CXeMH) i Tabiuli 3MaIleHHS.
11i ZJOKYMEHTH PEraMeHTYIOTb 3aCTOCYBAHHS TOTO YU IHILIOFO MAaCTHIb-
HOTO MaTepiaiy i mepiofuy-HiCTh POBENEHHS POBIT N0 3MALLEHHIO BY3TiB
tepta. [pukian obopMiIeHHs KapT i TabauLpb 3MaleHHs HaBEEHO Yy pO3-
mimi 6 (nyHKT 4). Jlo TEXHONOTIYHOI TOKYMEHTa-1lii Ha KOXHHH BUA 00-
NaJHAHHS BXOAATH TAKOX i THCTPYKLIT 13 OMHCOM KOHKPETHMX OTepallii
LOAO0 MDKPEMOHTHOTO 00CIyroByBaHHs. TOMY y HaBYaNbHMX LLISX 00-
MEXMIINCH PO3TJIAAOM MPHKIAAIB MIXKPEMOHTHOTO OOCITYrOBYBaHHS JIMILE
OKpe-MOro MeTaiyprifiHoro ycraTkysaHHs. [lis 1bOro BUKOPMCTaHO Ma-
tepianu pobotu npod. Canka O.1., B AKili BiH, Ha OPOTHBArY YMCIEHHUM
poGoTaM iHIIMX aBTOPiB, JAyke 100pe BHCBITIMB METOHONOLII0 MiKpe-
MOHTHOTO OGCIYTOBYBaHHSI OKPEMOr0 €IeKTPOTepMiuHOro obnaaHaHH:
[22]. TTpoTe 3 ypaxyBaHHSM PO3POOKH HOBUX MAacTHJ 3pobieHO AesiKi KO-
PHTYBAaHHS CTOCOBHO 3MallyBaHHs oGNajHaHHs Ta iHpopmatiifHoro no-
nosHeHHs. TakoX BUKOPHCTAHO MaTepiand METalypriiHuX miMpUeEMCTB.

OBCJIYITOBYBAHHS MEXAHI3MIB JIYTOBUX
CTAJIEIJIABWIBHUX NMEYEA

3aBaHTAXEHHS MedYel MeTaao0pyXTOM 3IHCHIOETbCA 3BEPXY IMpU
BiakpuTiii BaHHi. s UpOro HeoOXiZHO BiNBEPHYTH B GiK CKICHIHHS 4H
BHKOTHTH BAaHHY 3a MeXi ciiemiHHs. B 3aJIeXXHOCTI BiJl crioco0y BiJHOC-
HOT'O 3MillIEHHs] BAaHHH TIeUi i CKJICTIiHHS PO3Pi3HSIOTH JIBA OCHOBHI THIK
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neueii: i3 BukouyBaHHsM Banuu (cepis JICB) i moBopoToM ckieniHHS
(JICIT). Ha HOBHMX HiZHPHEMCTBAX 3aCTOCOBYIOTBCS OCTaHHS cepis neueit
(JICIT) mictkicTio 12, 25, 50, 80, 100 i 200 1. Enexktponeui cepenHboi ce-
pii ICI1-12, JICII-25, [ICII-50 BUrOTOBNAIOTHECA 3 TiApaBIiYHUM MPHBO-
JIOM OCHOBHHX MeXaHi3MmiB, enekrponedi JJCI1-100 — sk i3 rigpapaiuHum,
TakK i efleKTpOMeXaHiYHUM npuBojamu, enektpornedi JCI1-200 — 3 enex-
TPOMEXaHIYHUM MPHBOAAMH.

Ileui ocHallleHO HACTYMTHHUMHU MEXaHI3MaMH:

" [epEeMiUICHHS eNIEKTPOAIB (TPH CaMOCTIHHI MEXaHi3MH, 110 MOE-
HYIOTBCS JIHLIE CHCTEMOK aBTOMAaTHUHOIO PETrYNIIOBaHHA);

®* fiepeMillleHHs i TOBOPOTY CKJIEMIHHS;

® HaXMJy Meui;

" 3aTUCHEHHSI E€NEKTPOIB;

" ynpasiiHHS 3aC/IHKOI poO0YOro BikHa.

Mexanizm nepemiugenns enexmpodie OCHaIYIOTbCA CUCTEMOIO aBTO-
matuuHoro peryintoBants (CAP), 10 103BOsIE B ABTOMATHYHOMY PEXHMI
NPOBaAMTH MPOLIEC TUIaB/eHHs. B 3a1exHOCTi Bifi THIY NpUBOAA pO3pi3-
HAIOTh MEXAHI3MH 3 EJIEKTPOTIPUBOJIOM i TiApONpUBOAOM. MexaHi3MHu 3
€JIEKTPONIPUBOIOM OCHALLYIOTHCH SIK 1 KaHaTHO—OapabaHHOO mepenayeto,
TaK i peikoBol0. 3a KOHCTPYKTHBHUM BHKOHAHHAM iX pO3JiISIOTH HAa Me-
XaHi3MH i3 PYXOMHMH CTOSIKaMH i pyXOMHUMH KapeTKamH. Y MepHioMy BH-
NajKy €1eKTPOoJOTPUMAaY KPilTUTHCs 10 CTOSKA, B APYTOMY — 0 KapeTKu.
FigpasiiuHi IPHBOIKM 3aCTOCOBYIOTBCS Y MEXaHI3Max i3 pyXOMHMH CTOSI-
KaMH.

Mexanism niotiomy ckneninns. TligHiMalOTb CKNENiHHA Nepes 3aBaH-
Ta)KCHHSAM BaHHH TI€Yi i TIOBOPOTi BaHHM HABKOJIO BepTHKaIbLHOI oci (Me-
XaHi3MH NOBOPOTY 3aCTOCOBYIOTHCS JIMILE HA OKPEMHX Nevax), a Takox
IUIsl yCTAHOBJIEHHS CKJIETIHHA Ha MicLe Tic/as BUKOHaHHS LMX onepailiit. Y
neuyax HEBEJIMKOI MICTKOCTI CKJEMiHHSA MiABIMIYETbCA Ha MiABickax (ka-
HAaTHHX, JIAHIIOTOBHX, BAXIJILHUX) HAIMIBIIOPTaNy, AKi KIHEMATHYHO MOEA-
HaHi i3 PUBOJOM (EJIEKTPOMEXaHIYHUM, riipaBiiyHuM). Ha crapux nedax
JIAHUIOTH 3 €IHYIOTHCS 13 TBHHTAMHU CIEIHaNbHUX PEeLyKTOPIB.

Mexanizm nogopomy ckieninna Ha MaJIMX Meyax Maec NOBOPOTHY KO-
JIOHY, Ha SKill MOHTYEThCS HAMIBIOPTal 3 MEXaHI3MaMM MNeEpEMIllEHHs
€NEKTPOAIB 1 MiAHOMY CKIEMiHHS, [0 MPUBOIUTHCS B 00epTaHHA (Ha KyT
~90) uepe3 BiakpuTy 3ybuacty nepenady (KOHiUHY) Bil €JEKTpO-
MexaHiyHoro npusoaa. Ha HOBMX medax MexaHi3MH MiJioMy i IOBOPOTY
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CKJIEMiHHS BHTOTOBJIOIOTLCA y BHIJISAI CYMICHOIO BYy3ja, CKIIQJIOBUMH
AKOTO € FOJOBHHH MyHXEPHUH TiAPOUMIIHAD i3 KOHIYHOK TOJIBKOK Ha
miyHkepi (MepeMillyeThCs BepTHKaNbHO) 1 1Ba GOKOBI IUIyHXKEpHI
TiApOLMIHApY, MOEAHAH] MidK CO6010 3arallbHOK 3y04acTor PEHKOIO, MO
BXOMTh Y 3aYeIUICHHS i3 3y6UacTOl Hapi3KOI0 Ha NOJIOBHOMY IITYHXepi.
Ipu migiioMi i MOBOPOTI CKIENIHHS TUTYHXep TOJOBHOIO MiApOLMIiHApa
MigHIMaeTbes 1 CTMKYETbCA i3 BiAMOBIAHUM KOHIYHMM THI3OM Ha
METaTOKOHCTPYKLil HaniBnoprana. [Ipu aanbmioMy nigfdomi MiyHxepa
nigifiMaeTbes HamiBnoprai. I[10BOpOT 3AiHCHIOEThCA JBOMA OOKOBHMH
rigpo-uuninapamMu (0auH y GiK BiJIBEPHEHHA CKIEMiHHA, iHIIMHA Ha HOTO
nosepHeHHs). Ha Benukux mnedax wLEA By30JN YCTAHOBJIIOETBCS HA
MOBOPOTHiH naatdopmi (TYT MOBOPOT CKIEMIHHA 3AiHCHIOETBCA UUIAXOM
I0BOPOTY IIaTHOPMH).

Mexanizm naxuny NPU3HAYAETHCA JUIS HAXHIY TIedi IIpM CKO4YBaHHI
UITAKy i 37MMBi MeTany micas 3akiHueHHs nnasnenHs. Ha choroami Haid-
6inbIIOro NOWMPEHHs Haby/In CerMEHTHI MEXaHI3MM 3 PEHKOBOIO Mepeia-
4eto i rizpasniui. TyT niy CIMpaeThes Yepes ABOX CErMEHTIB Ha (yHaa-
MeHTHi Ganku. J{na 3ano6iranHs IPOKOB3YBaHHIO CETMEHTIB MO GaKaM Ha
cerMeHTax 3pobIIeHo MMM, SKi BXOAATH Y JIyHKH Ha NOBEPXHi 0anox.

Mexanizm 3amuchents enekmpooié BUKOHYETHCS, K INPaBMIIO, i3
TIPY’KHHHUM 3aTUCHEHHSM i FiPaBTIYHUM PO3TUCKAHHAM. Jsi 3aTHCHEH-
HS 3CTOCOBYIOTH CHipasibHi 00 TapilKoBi NPYXKHHHU.

Jina posriisgy MUTaHHS IOAO OOCITYroBYBaHHS NPUHHATO AyroBy
cranennaswibHy miu JICIT-100H6 mictkicTio 100 T. Bona ocHaileHa me-
XaHI3MaMH 3 TiIpaBidHUM TIPUBOJOM i YCTAHOBKaMHU (yypMu i ra30KHCHe-
BUX MaJbLHUKIB i3 KAHATHOIO TIEpeiadeto i eeKTPOMEXaHiYHUM NPUBOIOM.
Kpaiini nonoxenus pyxo-MuX HaCTHH KOHTPOJIOIOTHCA KIHUEBHMH BUMH-
KayaMH.

Xoua 11iu OCHAIlIEHA TiJPONpPUBOAAMH Maiie BCiX MEXaHi3MiB, Mpo-
Te HABEASHO KOMEHTapi 100 00CayroByBaHHS MEXaHi3MIB 3 €JeKTpOMe-
XaHIYHMMH TIPUBOAMH. AJie KapTa 3MaiieHHs (puc. 8.1) i Tabmuus 3ma-
meHns (tabn..8.1) pospobiueni came 1 JCIT-100U6.

Tpu ornsai MexaHi3MiB nepeMillieHHs eNeKTPOMiB i3 IiipaBiiYHAM
TIPMBOJIOM MOCTYNANbLHOL Ail HEOOXIHO NEPEBIPATH HACTYIHE:

* HagifiHiCTh KPiMJIEHHS KOPIYCIB €l1eKTPOAOTPHMAYiB 0 PYyKaBiB,
PYKaBiB JI0 KOJIOH, MiJPOLMITIHAPIB 10 TOCTLNi;

* poBOTYy MeXaHi3MiB 3aTUCHEHHS EJIEKTPO/IiB;

259



* NPaBUILHICTb N0JOXEHHS €1EKTPOIIB 110 BiAHOIIEHHIO 710 OTBOPIB
Yy CKJIETIHHI Nevi (KOHLEHTPHUYHICTB) i CTaHy YLUIi/ILHEHDb €/IEKTPOJLIB;

* KpITUIEHHS UWHHAPIB i X KPULIOK,CTAH TPYHAOYKC i yLIiNbHEHb
riJIponpUBo/a;

®* CIIPaBHICTb YCTAHOBJCHHS KiHIIEBUX BUMHKA4iB.

Ilpy BUKOPHMCTaHHI MEXaHi3MiB i3 eJeKTPOMEXaHi4HUM MPHBOAOM i
PEHKOBOIO NIepe/iaieto HEOOXiaHO NepeBIPITH PiBeHb Macia y peayKTopax
i Ipy HEOOXiAHOCTI MOMMTH Macjo, 3a0€3NMeUUTH 3a40BiIbHE 3MALLECHHS
peiKoBol nepenadi.

Ilpu ornisai MexaHi3MmiB miafioMy i MOBOPOTY CKJEMNiHHS i3 Tifpas-
JiYHUM NPUBOZOM, YCTAHOBIEHHM Ha MOBOPOTHiH MuaThopMi, HatexuTs
TNepeBipATH CTaH yIilbHEHHS MiAPOLMNiHAPIB NiflioMy i noBopoTy 1o mo-
CTiJl, CTaH 3MAIUEHHs ONOPHMX BY3JIiB, KATKIB | MiALIMITHUKIB OCi MOBO-
poOTHOI MIIaTPOpMH.

SIKIO K MiY OCHallleHA MEXaHI3MaMH i3 eeKTPOMEXaHIYHUMH NPH-
BO/JIaMH | KAaHATHOIO, JIAHIIOTOBOIO UM BAXKENEBOKO MiJBICKOI0 CKIICMiHHS,
TO HEOOXiZIHO MEPEBIPUTH CTIPABHICTH €JIEMEHTIB MIABICKM, KPITIEHHS pe-
AYKTOpIB, €IEKTPOABHIYHIB, TajibM 1 KiHIIEBMX BHMMKAYiB, CTAH 3MaILEH-
HS PENYKTOPIB i BY3JIiB T€PTA.

Ha npors3i 3mMinn HeoOxiaHo:

* CHAKYBaTH, 00 HOBOPOT CKJIEMiHHA 3A1HCHIOBABCA TiJbKM Micis
TOTO, SIK CKJIETIHHA Oyae MiAHATE HaJ MiCKOBUM 3aTBOPOM i He Oyae 3ami-
BaTH 3a KOXYX H€ui, a NPy HaJMiPHO 3aBaHTaXEHill BaHHI — 3a IIUXTY;
3a00pOHAETLCS BUPIBHIOBATH INMXTY CKJICHIHHAM i MiJHIMATH CKAEMiHHS
KPaHOM;

® CJIiIKYBaTH 3a CTAHOM ITICKOBOT'O 3aTBOPA, 338 CBOCYACHUM HAMOB-
HEHHSM HOro mickom, W00 B HBOIO HE MONaiaid CTOPOHHI MpeaMeTH,
OCKLBbKH LIE HE 103BOJIUTH HOPMAITLHO 110CaA0BUTH CKIEITiHHS;

* He MiJiiMaTH CKJIEMiHHA NiJl Yac 3anpaBiecHHs 1evi yepes poboue
BIiKHO;

* He JOIYCKaTH HAaJMipHOIO 3aBaHTa)KEHHA M€Yi INMXTO, OCKLIBKU
NpU LUbOMY MOXJIMBI NMOWIKOMXEHHS KiNlelb CKJENiHHS Ta pyHHYBaHHS
€JIeKTPO/IiB;

® CJIIKYBaTH 332 CTAHOM CAIbHMKIB | MAHXET TiAPOUNIIHIPIB Y Tif-
PaBJIYHMX MEXaHI3MaxX MioMy i IOBOPOTY CKJIETHHA.

Ipu ornisni MexaHi3My Haxuily e1eKTponedi HeOOXiHO TIePEBIPUTH:
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® CNIpaBHIiCTH TAJbM y MEXaHi3MaX HaxXMiy 3 eNeKTPOMEXaHIYHUM
NPUBOJIOM i PEHKOBOIO NIEPEAYELD;

* 3a0e3neUeHHs] MAaCTUIIOM BY3J1iB TEPTH;

* CcTaH KpiIIeHHs NiAIMIHUKIB Y IAPHipax 3’€HaHb PEHOK i WTo-
KiB 3 JIIOJBKOW, @ TAKOXK TNEPEeBIPUTH IMApHIpH Ha NpPEAMET HasBHOCTI
IIIUTAHTIB B O0CAX 3’€HaHb (IpU peiiKoBiii nepeaaui);

* cTaH yIlibHEHb TIAPOLMIIIHAPIB, CANBHUKIB, KPIIICHHS KPHILOK
riJpo-LMIIHIPIB;

" CTIPaBHICTb YCTAHOBJNEHHS KiHUEBUX BHMHKAUiB MEXaHI3MY Haxu-
Ty neui;

* CTaH MOBEPXOHb KOHEHHS CETMEHTIB JIIOJILOK Ta ONOp HOpTana 1
OIOPHUX PONHKIB MeXaHi3My BUKaTy BaHHH y neuax cepii ICB.

Ha npots3i 3MiHU HEOOXIAHO:

® MepeBipHTH MEpel HAXMIIOM Medi Ha MPEeAMET BiICYTHOCTI Ha MO-
BEPXHSX OTIOPHUX GANIOK | CErMEHTIB CTOPOHHIX NMPEAMETIB, IO MOKE Tie-
PEIIKOANTH HAXHITY TeHi;

® criaxyBaTH, o6 nepei HaxWioM BaHHA Oyia NPaBHIILHO YCTa-
HoBJIeHa y nopraii (1is neyei cepii JICB);

® pM BiACYTHOCTI YM HECHIPABHOCTi aBTOGJIOKyBaHHs CiliAKYBaTH,
11106 11pM 3NMBaHHI METaly HaXKi fedi He nepesuutysas 40°;

 cnigkysaTi, 1100 He 6ynu 3aMKHEHI KOHTAKTH A1 HAXHWITY Nedvi Ha
KYT, GiiIbIIe YCTAHOBIEHOTO OOMEKYBAYEM.

cx::}’tégf‘,l

i
i

an

Pucynok 8.1
Kapma smawyeanns mexanizmie neui JJCII-100 H6
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Tabanns 8.1
Brasziexu wjo do smawyyeanns mexanizmie neui JJCIT-100 H6

[Mo3na- KinbxicTts
YEHHS HaiimenyBauns micip Mactunbnuii | Tlepioanunicts | BuTpar
Ha 3MalllyBaHHs MaTepian 3MaulyBaHHS | MacTHJa,
man.8.1 KF.
1 [MiaIMNHNKY posTuKiB Ka- Cynnena 1 pa3 y 10 ai6 0.4
petku
2 Himunnauky oci noso- Cynneuna Te came 0,4
poTHoi nnatdopmu
3 [TigIMnHAKK KOTKIB 110- Cynnena » 04
BOpOTHOI mnardopmu
4 Kyneosi mapnipn waning- | HUATHM » 0,1
pa NoBOpOTY CKJIENiHHA 203
5 KyneoBi wapHipu uniina- Cynnena 1 pa3 Ha 100y 0,2
pa MEXaHi3My Haxuiy
6 ITiauMnHUKK Hanpass- Cynnena Te came 2
I0YHX POJIMKIB PYXOMOTO
CTOsIKa
7 [Tinmmnsvky Bajia Mexa- Cynnena I pa3 na 0.3
HI3MY miAAOMY 3aCTiHKU MicsiLpb
8 Cranesi kaHatu ¢ypmu i 39y Te came 0.3
Fa30KHCHEBOI'O MAJbHUKA
9 MiamunHUKY 6J10KiB i po- Ipagir C » 0,3
JHKIB KapeToK GpypmH i
HalbHHKa
10 Peayktopn dypmu i nain- H-40 A » [To nokas-
HHKA HHKY
piBHA
Crioci6 3Matuenss — pyunuii, [lepioanynicTs 3aminu MactHaa — 1 pik.

OBCJIYI'OBYBAHHSI MEXAHI3MIB
PYJHOTEPMIYHHUX NEYEHN

Pynnorepmiuni neui (PTIT) mHpoKo BHKOPUCTOBYIOTHCH SIK y KO-
nbOPOBIi, TaK i y wopHiit Metanyprii. ¥ konboposiit Metanyprii PTII 3a-
CTOCOBYIOTh JUISl TUIABEHHA | padiHyBaHHS NPH BUPOOHMIITBI Mijli, Hike-
JTI0, KPEMHII0, OJI0BA, LIMHKY, CBUHLIIO, THTAHUCTHX i KOOAJIBbTOBUX LILIAKIB
Ta iHUMX. Y yopHii MeTanyprii PTII 3actoco-ByloThes 18 BUpOGHHILITBA
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depocnagis. 3a cnoxusaHow noryxnictio PTII NOJiNA-10TbCS Ha TaKi
rpynu:

1. manoi notyxHocti (1,0-2,5 MBA);

2. cepeanboi noryxkHocTi (5-12 MBA);

3. Benmkoi noryxHocti (16,5-100 MBA).

3a TeXHONONUHOIO CXeMOIO X po3aiisioTs Ha Biakputi (PKO, PI1O),
sakputi (PK3, PII3) i npsamokythi (PITO, PII3). 3a CI1Ioco00OM yCTAaHOB-
JIeHHsl BAHHU Tiedi OyBatoTb 3 HEPYXOMOIO i pyXoMOI0 BaHHaMH.

Ha puicyHky 8.2 mokasaHa cxema TpldeJ'IeKTPOIIHOI KpyIJ0i, BIAKPUTOL
i3 obepranbHolo BanHoto nedi PKO — 16,5 (ua CX€eMI I10Ka3aHo JIMLIe OAHY
EIeKTPOAIHY cuctemy). OCHOBHMMHU BHKOHABYMMH MEXaHi3Mamu Ieul €
MEXaHi3MH [IEPEMITLIEHHs! Ta IIEPEMyCKY eNEKTPO/iB, 00CPTAHHA BAHHHU.

Mexanismu nepemiujenns enekmpooig. B Ipoueci niaBky eleKTpou
[epeMilllyloTh 3 METOI0 MiATPUMAHHS HEOOXIJHOTO PEXMMY IUIABICHHS
IWKMXTH. B ocTaHH1 poku IIMPOKOro MOLHPEHHs Halynu rmpaquHl Me-
XaHi3MH, AKi Bmp13Hm0Tbcs{ Bia reuHTOBHX Ginbln BucokkuM KKJI 1 3pyd-
HiCTIO eKcrnyaTauiiinoro oGcinyroByBanHs. MexaHisMH MatoTh rigporia-
HOMHHK, sIKMHl CKITadaeThesl 3 JBOX TUIYH)KEPHHX TiPOLMIIHADIB i pyXo-
MO TpaBepCH, i MACIOCTAHLIO i3 CIIKYIOUHM PO3NOAIILHUKOM.

Mexanizmu nepenycky ene-
kmpodie. B Mipy 3ropaHHs erne-
KTPOAIB BMHHUKAE HeoOXIHICTh

e o 4

%
|

! . X mepemycky, TOOTO 3MilllEHHS
W”E‘: 2 €1EKTPO/IiB BHU3 BiJIHOCHO KOH-
3 TAKTHHX LK, 110 BMOHTOBaHi y

T . CTPYMOMiJBIAHI Kilbug i3 NPY-
l Ller UHHO-TBHHTOBUMH  OyKCamu.
‘ \ Hali6ineioro TNOUIMPEHHS HA
BEJIMKMX [ieuax HaOynu rigpa-

piiuni Mexanizmu. Taki mexa-
HI3MH CKJIAAAOThCA 13 JBOX 3a-
TUCKHUX KiJlellb.

/1

PucyHok 8.2
Kapma smawjyeanns mexanismie
pyonomepmiunoi newi PKO-16,5

|




Tabauus 8.2
Braziexu w000 smawyyeanns mexanizmie newi PKO-16,5

Kinb-
IMo3nHa- . . Macrtune- | Ilepiognu- | kicTh
YEHHS Ha HaiwenysaHia Micub HUH HICTb 3Ma- | BHTpaT
3MalllyBaHHA .
puc. 8.2 Marepian L[YBaHHS Mac-
THJIa, KT
1 2 3 4 5
1. IllapHipy 3aTHCKHHX LIUATHUM- | lpazua3 | 0,3x3
IUIUT 203 MiCc.
2. banancupuwuii npu- Cynnena Te came 0,2x3
CTpiid
3. Hanpasnstoui ponvku I'padit C Te came 0,53
4. 3ybuacti MydTh HUATHUM- | Te came 0.4
203
5. HMimuunuuky enexrpo- | IUATHUM- | 1pasna 6 0,2
JBUI'YHa 221 Mic.
6. Penykropu H-40A HocrTiitno ITo
foKas-
HHUKY
piBHS
7. ITiAIHMHAKK KOHiIYHOT | YHHO1-20 Ipa3 Ha 3 0,3
HiecTepHi Mic.
8. Binkpura koniuna ne- | Yauon-20 Ipa3 Ha 1 0,5
penava Mic.
9. [TiAmHUNHUKR KOTKIB Yuuon-20 Ipaz Ha 3 6,2
Mic.
10. Higwunuukn uentpy- | Yeuon-20 1pa3 na 3 04
BaJIbHOT OCi Mic.

BepxHe 3aTHCKHE Killblie CIMPAETbCS HA HUXKHE yepes JieKinbKa Ko-
POTKOXOJOBHX MOPIUHEBMX FIAPOUMIIHAPIB. Ha neskux mewax ui Kinbns
noca/pkeHo Ha GanaHcHpHUH npuctpiit. Koxxe kinbue mae 6-8 MPYXHH-
HOT1IpaBIiYHUX OyKC, [0 HATHCKAIOThL Ha I.LlalepHO HiABillIeHI HATHUCKHI
TUIUTH. 3aTHCHEHHS €NEKTPOLIIB 3iHCHIOETHCS FiAPaBIiKoIo, a pPO3THCKaH-
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® vdaw

Hs BMOHTOBAHHMY MPYXUHaMH. Y Npoleci poOOTH eNeKTpo] 3aTHCKAETh-
csi IBOMa KinpLsaMH. TIpH mepenycky enexTpOiB HIKHE Kilblle yTpuUMye
eNeKTPOJl, 2 BEPXHE MifliiMAETbCS KOPOTKOXOAOBUMHU TiAPO-UMITIHAPAMH
ropy. ITicis 1bOro €1eKTPOJ yTPUMYEThCS BEPXHIM KIIBLEM, 8 HHKHE
KiJIbIe PO3TUCKAETBCS i BEPXHE KifIbLIE PAa3OM 3 JIEKTPOIOM ONyCKAETHCs
BHH3 THMH X KOPOTKOXOZOBMMHU wwniHApamu. Slkino Gyje HeoOXinHa
Ginblla BEMMHUHA NMEPENYCKY, TO ONepallis OBTOPIOETHCS.

Mexanizmu obepmanns éannu. OGepTajbHi BAHHH BUKOPHCTOBYIOTH
nepeBaXc-Ho TaM, e obepraHHs Jonomarae eexTuBHO GopoTHCs i3 cmi-
KaHHAM LIMXTH | Fa30BMMH TOPOKHMHAMH Y peakuifinux sonax. O6ep-
TalbHa OCHOBA Me€4i He BIUIMBAE HA KOHCTPYKWIIO BaHHH, 32 BHHITKOM
KiJIKOCTi BUIYCKHMX OTBOPIB-NIbOTOK. SIKIIO y CTaUiOHAPHUX neyax KiJTb-
KiCTh JILOTOK He nepebinbliye TppoX, TO y Nedax i3 o0epralbHOI0 BaH-
HOI — JI0CATa€ JIEB’ ATH.

Haii6inbiu riowmperi Mexanizm o0epTaHHs i3 3a511300€TOHHOK HECY-
yoto miardopmoto. Yactora obGepTanHsa BaHHH Jlye Mana. BanHu nesxux
neyeii pobnsTL OXMH yMOBHHUIA 06epT Ha npotssi 32—150 roauH. 3anizo0e-
TOHHA TNAaTHOPMa CIMPAETBCS Yepe3 ONOPHI KOTKH Ha KPYroBi PeikH.
KinbKicTh KOTKiB Aocsirae 32—64 wt. J{ns nonepemxeH s CXo1y KOTKIB i3
peiiok nepenbayeHa LIEHTPaIbHA BiCh MIATHOPMH.

3MalllyBaHHs MEXaHi3MiB Tieueil 30iHCHIOIOTH 3riHO 3 KapToHo 1 Tad-
nnuero. (puc. 8.2 i Ta6n. 8.2). pu ornsai MEXaHi3MiB NepeMillieHHs €K~
TpoAiB HEOOXiIHO NEPEBIPATH HACTYIHE!

* crpaBHicTh TPYGONpPOBOAiB MijBeIeHHs poGouoi piAnHY HA TIpell-
MET X "epMETHYHOCTI;

= 3a6e3neUeHHs] MAaCTUIIOM BY3J1iB TEPTH;

® CTaH YlIiNbHEHb TiAPOMMIIHAPIB, CANbHHUKIB, KPITUICHHS IiPOLM-
JHAPIB i3 TPABEPCOFO, CIIPABHICTD 3aXUCHUX KOXYXIB;

* BiCYTHICTb MepeKOCY Hecyuoi TPaBepCH (4epe3 MOXJIMBY HECHH-
XpOHHY poGOTY ABOX TiAPOUHTIHADIB).

TIpy Orsili MEXaHi3MiB TEPEMyCKY eIEKTPOJLB HEOOXiIHO MEPEBIPATH:

® repMETHUHICTB TPYGONPOBOAIB MifiBOAY poOOUOT piLuHK 10 rijipo-
LHJTIHAPIB 3 NepeMiilieHHs: BEPXHbOTO KiIbLis;

* PepMETUYHICTH IiIPONPYKUHHUX OYKC;

® KpifUIeHHs KiNelb, LMITIHAPIB i riponpyKuHHUX OYKC;

* CHHXPOHHICTb PYXY I'iAPOUMITIHAPIB EPEMillleHHs BEPXHBOIO KUTBLU;

®» HasBHICTb MaCTHJIA Y OalaHCHPHOMY MPHCTPOI.
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[1pu orusni Mexanismy obepTaHs BAHHW HEOOXiAHO NEPeBipATH:

* 3a0€3Ne4eHICTh MaCTHIIOM BY3JIiB TEpTH;

® KPIMUIEHHS MPHBOJHOI YaCTHHH, NPHBOAHOI LIECTEPHI, KOHIYHOIO
3yOuacToro BiHIs, KOTKIB i 1HLIE;

* CTaH KPYroBoi OMOPHOI PEeikK Ha npeaMeT 30epeKeHHs UiTiCHOCTI
il MOBEPXHI i BIICYTHOCTI CTOPOHHIX IIPEAMETIB;

* NPaBHIIBHICTH 3a4€IUIEHHS BIAKPUTOI 3yGyacToi nepenaui;

* CHIPABHICTb KiTbUEBMX BUMHKAYIB.

OBCJIYIT'OBYBAHHS MEXAHI3MIB
EJEKTPOIJIAKOBUX NMEYEH (ELLIT)

ELIIT onepanu mIMpoKe 3aCTOCYBaHHsA NPH BUPOOHMIITBI CTANEBHX
3IMIKIB i 3MMTKIB i3 CINIABiB HAa OCHOBI 3ani3a. Y UMX Neuax OEPKYIOTb
3MUTKH Macoro 10 40 T i Ginblre. CyTh €NeKTPOLLIAKOBOrO TEpPENaBy Mo-
Jigrac y Tomy, 10 NOBTOPHOMY MEpeIIaBy Mijl apoM CIEeLiabHOrO LIIaKy
MANAcThCS MeTajeBa IUTAHTa — eNekTpord. Temlo, sike HeoOxiaHe s
TJIaBJICHHS, BHHUKAE TIPU MPOXO/LKEHHI Yepe3 PO3IIABICHMH MINAK enex-
TPUYHOrO CTpYMy (1wiaK wyHTye crpym). [llnak 3axuinae posnnae Big aii Ha
HBOTO 30BHIIIHBOIO OKHCHOTO Cepe/IOBHILA | OYHILAE METAT Bil AOMILLOK.

OcHOBHMMY MeXaHi3MaMM Iedi € MeXaHi3MH 3aTHCHEHHS i MepeMi-
LICHHs €JEKTPoJa, NEpeMillleHHs Bi3Ka KpucTadizatopa. MexaHi3mu me-
peMmillieHHs eNeKTPoAa i KpucTaiizaTopa (haKTHUHO € OJHOTHIHHMY i Ma-
I0Tb BEPTHKAIBLHO — PYXOMI KapeTKH i3 PO3TAILOBAHUMHU Ha HHX eJIEK-
TPONPHBOJAMH | pelikoBy nepenauy. Kaperku BpiBHOBaXyIOTbCS KOHTp-
BAHTAXKEM, KM 3’€HYEThCSI KAHATOM i3 KapeTkow. CaM KOHTpBAaHTaX
PO3TALIOBYETBCS BCEPEAMHI MOPOXHHUCTOI KosionH. [lpuBon MexaHismy
MEPeMIlliEHHs eNEKTPOAa CKIIANacThCsl i3 ABOIIBUIKICHOTO peayKTopa,
ABOX €NEKTPOIABUIYHIB (II0CTIHHOrO i 3MiHHOIO CTPYMiB), My(dT, ranpma i
peiikoBoi nepenaui.

JUis po3psranHs 3/MTKIB 3aCTOCOBYETHCS MEXAHI3M NepeMillieHHs
Kpucranizaropa. KpucranizaTop NpHBOAHTBCA B Ail0 Bifl €EKTPOABUIYHA
3MIHHOTO CTpyMy, uepe3 My(TH, YepB’SUHO-UMNIHAPHYHHMH peayKTOp,
peHKoBY nepesayy.
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MexaHi3M 3aTHCHEHHS CKIaJacThCd 3 3aTHCKHMX KOJOJOK, BaXLilb-
HOI CHCTEMH 1 THEBMOLMIIIHAPA (3aTHCHEHHA 3JIACHIOETHCA NPYXKHHAMH,
a PO3THCKAHHS — ITHEBMOLMIIIHIPOM).

Bi30ok KpUCTajIi3aTopa Mae eNeKTPOMEXaHiYHUii IIPHBOJ, 110 CKNaja-
€ThCA i3 BEPTHKAILHOTO PeAyKTOpa, My(hTH, €1eKTPOABMIyHA 3MIHHOTO
CTpyMY i raaoma.

Jlnst yrpumanns obnaananus ELLIT y cnpaBroMy craHi HeoOXiaHo:

* 3MalyBATH MEXAHI3MH 3TIHO 3 KapTOIO 3MalllyBahHs (puc. 8.3) i
T1abm1.8.3;

® CTapaHHoO OrisjaTh O0JaHAHHS Tl Yac NPUAOMY 3MiH i ycyBaTu
BUABJIEHHI [IPM LIbOMY He3HauHi AeeKTH i HECIIPaBHOCTI.

Ilig uac npuioMy 3MiHH HEOOXILHO NEPEBIPATH BIACYTHICTH BUTOKIB
y CHCTEMi OXOJIO/DKEHHS eeMEHTIB Meui (KpHeTanisaTopa, Hij10Ha, eKpa-
HIB), CTaH BOJOOXOJIO/UKYBANBHHX NPUCTPOIB (BEHTAIIB, IIIJIAHTiB), TEM-
nepaTypy OXOJIOMKyBanabHOI BoAUd. Me-
XAHI3MH HAJICKUTD OMJIAJATH JiMIiIe TOI,
KOMU MY 3HECTpyMJIEHa, TOOTO, rOJIOB-
HUM YHHOM, Y MepioJ MiXIJIaBOYHOIO
[POCTPOIO.

[pu MexaHi3Mi NepeMilIeHHs eJie-
KTpoJa HeOOXiJHO NEPEBIPATH:

®» HafifiHICTL KPIMIEeHHs [OJMBKH
eJEKTPOJI0TPHMaya 10 PyKaBa, a pykasa
210 KapeTKH;

* po0OTYy MEXaHi3My 3aTHCHEHHS
eJICKTPOAA;

* [IPaBWJIBHICTb MOJIOKEHHS eJIeK-
TpOZA BIJHOCHO OCi KPHCTAli3aTopa;

» CTaH KaHATy 3piBHOBaXXEHHA |

TR fioro KpinneHHs;
= xpinjeHHs pedKkH, PeHKOBOI 1e-
PucyHox 8.3 CTepHi, pelyKTopa, ABHIYHA 1 rajibma,
Kapma smawyeanus mexaniz-  HANPAMHOTO LIKiBA KOHTPBAHTAXKA;
mie ELLITT ® piBeHbL Macia B peaykTopi (mpu

HEOOXiAHOCTI AOIUTH).
Ipyu orsiii MexaHi3My rnepeMilienHs KpHucTaiizaropa (nicns Bia-
pHBa 3JMTKa) HEOOXiIHO NEePEBIPSTH:
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" CTaH PEHKOBOIO 3HAYEHHS i HOro 3MalleHHS;
* piBeHb Macia B PeLyKTOpi;

" KpilJIEHHs Orop peHKOoBOi WecTepHi, peaykTopa, €JIEKTPOJABUTYHA,

rajbMa;

® CNPaBHICTh KiHIEBUX BUMHKAYiB.

Ipu ornisai kpucTanizatopa i ningoHa HEOOXiAHO 3BEPTATH OCOGIH-

By yBary Ha HacCTyITHE:

® BIICYTHICTb BM’SITHH i NIPOrapiB CTIHOK KPHCTaJi3aTopa, a TAaKoxK

TUTUTH HiAg0Ha;
* ILiTBHICTE MPHIATAaHHS KPUCTANi-3aTOpa 10 MiUIOHA;

* [UILHICT KPIiMUIEHHsT CTPYMO-BIABOIB 0 MimqoHa i cucTemMu ix

OXOJIOKEHHS.
Ilpw ornszi Bizka HaJEKUTD TIEPEBIPATH:
* KpIMJIEHHS IIPUBOAHOI YaCTHHH i XOIOBHX KOJIiC;
* piBEHb Macja y peayKTopi.

Tabsuns 8.3
Kapma 3maugysanns mexanizmie enexmpownarkosoi neui
[To3n
aveH . . Mactuns- | Ilepiognu
Hs na HaiimenyBanHs Micip M MaTe- | HicTh aMa- Butpatu
3MalllyBaHHH . macia, Kr
puc. pian LIYBaHHSA
8.3
1 2 3 4 5
1. | Baxinbna cucrema i3 nue- | Comigon | 1 pas na 3 0,6
MOLHTIHAPOM XKCX Mic.
2. | Kanatu koHtpBaru Topcuon- 1 pa3 Ha 0.5
353 Mic.
3. | Iigmuneuky wkisa HUATHUM- | 1 paz na 3 0,2
203 Mic.
4. | Bigkpura peiikoBa nepena- | Cynnena | pa3 Ha 0,8
ya Mic.
5. | PenyxTop ABOMIBHIKICHHH H-40A I pazna3 | Ilo mok.
Mic. piBHA
6. | Ilimunnuuky enexrponsu- | UATUM- | 1 pas Ha 6 0,6
T'YHIB 203 mic.
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3axinuenns mabauyi 8.3

7. | HanpsMHi poJHKH KapeT- Cynnena 1 pa3 na 0,75
KH eNeKTpoaa Mic.
8. | Binkpura peiikoBa nepeaa- | CymieHa 1 paz Ha 0,4
ya Ha JAUIsHLI KpUCTastisa- Mic.
TOpa lpazHal 0,5
Mic.
9. | Penykrop N-40A 1 pazna3 | Ilonok.
Mic. piBHA
10. | Migmwunuuky enexrpoasu- | LUATHUM- | 1 pazna 6 0.4
r'yHa 203 Mic.
11. | HanpsamHi ponuku kapert- Cymnena 1 pa3 Ha 0,5
KW KpHCTasi3aTopa mic.
12. | Mimmunaaky kotkis Biska | IMATHUM- | | pa3 na 6 04
203 Mic.
13. | Peaykrop Bi3ka H-40A l pasna3 | Ilonok.
Mic. piBHS
14. | Himuunuuky enextponsu- | {UATHM- | 1 pa3z Ha 6 0,4
ryHa 203 Mic.

OBCJIYTOBYBAHHSI MEXAHI3MIB
BAKYYMHO/YT'OBHX IEYEM (B/IIT)

B/II1 MoXHa TIOAITMTH Ha JBOX THIIiB: i3 BUTPATHUM €JIEKTPOAOM i
HEBUTPATHUM €JIEKTPOAOM. Y TOMY i iHIIOMY BHMaAKax JDKEPETIoM Teria
y BJIIT ciyrye enektponyroBuit posps Mik elneKkTpooM (kaTomoM) 1 pia-
KOIO BAHHOIO y BOJOOXOJIO/KYBAHOMY THIJI (KPUCTaIi3atopi).

Ileui 3aCTOCOBYIOTHCS J1S HAIUIABIICHH 31uTKiB cTane# (tun 1CB),
tutany (tun JTB), Moni6aeny Ta iHmux Tyromnakux metanis (tun [UJIB),
nio6ito (tun JHB).

Jlas posrmapy npuitnsto niy JICB-6,3 Ha MakcuMaibHUi AlaMeTp
snutka 0,63 M i Macy 6 T (puc. 8.4). OCHOBHUMH MEXaHi3MaMH Ile4i € Me-
XaH{3MH: Nepe-MillleHHs eIeKTPOIa, BEPTUKAIBHOrO NMEPEMILUCHHS KpH-
CTasi3aTopa 3 riipaBaiyHKM NPUBOAOM (LMIIHAPOM), BiKaTy KpHCTaili3a-
TOpa, PO3BAHTAKEHHA 3IUTKA (PO3-BAHTAKYBANbHUH CTLIT), IPUTHCKY KPH-
cTani3aTopa /10 KaMepH nedi, 3aTUCKY 31HTKa IPH PO3BAHTAXKEHHI.
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Pucysnox 8.4
Kapma smawgysanus mexanizmie 6axyymnooy206oi neui

Mexanizm nepemiuennsa enexmpoda cknanaeThcs 3 NaHLUIOTOBOI Me-
penadi, JaHuior SKoi OHUM KiHLIEM KPIMHTHCS 0 METATOKOHCTPYKLi me-
4i, a 0 iHIIOro KpimMThCs HpoTuBara. [IpH 1bOMY TaHUIOT OGXOXHTH
NPUBOAHY | HanpsAMHi 3ipoukH. [TpuBonHa 3ipoyka Ge3nocepeaHbO Moca-
JUKeHa Ha BUXiIHMH Ban AM(EpPEeHNianbHOrO JBOMBHIKICHOTO peayKTOpa
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(puc. 8.4). Poboua msuakicTs (2,0 ... 20 MM/XB) IEpEMI-IUIECHHS €JIEKTPO-
71a CTBOPIOKOTBLCS €€KTPOABUTYHOM TOCTiiiHOrO CTpyMy M), sikuii npuen-
HyeThCSl Yepe3 J0JaTKOBUIl YepB’sUHMil peayKTop. Mapliiosa WIBHIKICTD
(MpHCKOpeHa) 3MIHCHIOETbCS Bl €MEKTPOJABHTYHA 3MIHHOIO CTpyMy M
Ge3nocepeiHBO Yepe3 AudepeHLiaTbHu peayKTop.

MexaHizm 6epmuKaibHO20 nepemiujeHHs KPUCTali3aTopa CKIaJaeTh-
¢l i3 CTONY 3 HANMPSAMHOK KOJIOHOIO i TOpIIHEBOro rigpoumtinapa. [Tpu-
3HAYEHHSIM MEXaHi3My € NepeMillieHHs KPUCTANi3aTopa BHU3 Pa3oM i3 mij-
JOHOM i 37TMTKOM TpH 3aKiHYEHHI [UTaBKH i MEPeMillieHHs KpHCTalli3aropa
Bropy pa3oM i3 MiJ/IOHOM i HOBHM €NeKTPOJOM MpH MiATOTOBLI fedi 10
HOBOI TUIABKH.

Mexanizm npumucky Kpucmanizamopa 0o kamepu neyi CKIajaeTbes
i3 Baciseil, 3aXBaTiB i KOPOTKOXOAOBHX TiAPOLMIIHAPIB.

Mexanizm gidkamy Kpucmanisamopa OCHAILEHO TOPIUHEBUM TiJpo-
LMIiHAPOM, Ha LITOLI SIKOTO 3aKPilJIEHO 3axBar. Horo npusHaueHHaM €
BHKOYYBAHHS KPUCTa-JIi3aTopa 3a Mexi raGapuTis nedi (B 30Hy Ali KpaHa)
KpHCTani3aTopa pa3oM i3 MifZIOHOM i 3TMTKOM Ha BHKaTHOMY Bi3Ky (Ka-
petili) micns 3aKiHYeHHs [UIABKH i 3aKOUYBAHHS KPUCTAIi3aTopa pasoM i3
IIPUEHAHUM 10 HBOTO MiJJIOHOM i HOBUM €JIEKTPOZIOM.

Mexanism possanmanicennsn 3numka. Tlicns BUKOUYBaHHS KpUCTalli-
3aTOpa 710 MICLS PO3BAaHTAXKEHHs PO3BAHTAXKYBABHMH CTiNl MiAIAMAIOTH
TFiAPOUMITIHAPOM JI0 yropa B MiAAoH. Po3’eIHYIOTh KPUCTAJIi3aTop i mij-
noH. Kpucranizatop BUBINBHAIOTE BiJl 3UTKA LUISXOM ONYCKaHHA OCTaH-
HBOTO Pa3oM i3 MiIoHOM i cTonoM. TToTiM KpucTani3atop KpaHoM nepe-
JA0Th Ha JAOTOMiXHY AibHHIIO s ouuineHHs i peisii. Jlani snuTok mi-
AifMalOTh Y KpailHE BEpPXHE MOJI0KEHHS 1 NPUOMPAIOTH KPAHOM.

VY HHXHBOMY MOJIOKEHH] PO3BAHTAXKYBAJILHOIO CTONY 3JIMTOK 3aTHC-
KYETbCA MEXAHI3MOM 3aTHCKY 3/IMTKA, SKHH CKNanaeTses i3 JBOX JBOMIC-
YHX BaXKeJiB, HA AKUX 3aKpiruieHi o00iMHM i3 3aTUCKHUMHU POJIMKaMH, Ts-
rapiB i ONOPHMX PONHMKIB. Y BEPXHHOMY IOJIOKEHH] CTOJY Baxeli po3Be-
meHi nig giero tarapis. [Ipu nepemiuteHHi 3MTHTKA BHH3 TiAPOUMIIIHAPOM
MeXaHi3My PO3BAHTAXKEHHs 3TMTOK A€ HA OMNOPHI PONMKM 1 3AIHCHIOE 110~
BOPOT Ba)keJliB i 3aTUCHEHHA 3/IMTKa.

3mamyBands Mexadismis BJIIT 31iHCHIOIOTH 3rigHO 3 KapToto
(puc. 8.4) i Tabu. 8.4,

Ha fomaTok 10 NepepaxoBaHHX BHILE TEXHIYHOMY 00CIYrOBYBaHHIO
i mpaBu-nam gornsny i ekcrutyatanii Mexanizmis ELLUIT npu TexnidHOMy
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obcnyrosysanHi B/II1 Hane>xuts ypaxyBaT psz A0JaTKOBUX BHMOT, 00y-
MOBJIEHHX OCOOJIMBOCTAMH KOHCTPYKIliil UX medei i TeXHOMorii Harlias-
JIEHHS 3UTKIB,

1luxn nnasnenns BJII1 npu HannasieHH] 3IMTKIB CKIIaJa€Thes i3 Ha-
CTYNHUX TEXHOJIOTYHUX OMepariid.

1.ITinroroBka neyeid. I1pu miarorosui xo po6otu BJIII 3ailicHiowTsh
CTapaHHE OYMIICHHS KpUCTaji3aropa (Ha CreuialbHOMY CTEHI), BAKyyM-
HOi KaMepH, IITOKa i OrIsSAOBHX BikoHeHb. [10TIM eNeKTpoa YCTaHOBIIO-
I0Th 1 UEHTPYIOTh Y KPHUCTaNi3aTopi i 3’ €AHYIOTHL 31 IITOKOM MeXaHiuHMM
KpirieHHsM. [licns 3akpiruieHHs Ha IITOL eeKTPoa.

VY mpoueci cknagaHHs HEOOXiTHO CTAPaHHO CNIAKYBATH 32 CTAHOM
yUIUJIBHEHb Ha CTHKaxX KpHCTATi3aTopa 3 MiJIOHOM i BaKyyMHOIO KaMe-
po10, @ TAKOXX KOHTAKTHHUX MOBEPXOHb. | epMETHUHICTD YILiNEHEHb Nepe-
BIpSIIOTH 3a 3HAYEHHSM 30BHIIIHBOTO HATiKaHHS (MPOMYCKaHHA y Cepeu-
Hy medi NoBitpsi). PiBHOMIpPHICTb KOHTAKTy MNEpIOAHYHO KOHTPOIIIOIOThH
LIJSIXOM HAHECEHHA Ha OJHY i3 TUIOLIMH TOHKOro wapy ¢gapbu 3 HacTym-
HHMM HarjsioM 3a BiJOUTKOM Ha IUIOLi CTUKYBaHHS.

2. BigkauyBaHHs BaKyyMHOI KaMepH 10 HeoOxigHoro Tucky. Bimka-
4YyBaHHS 311HCHIOETbCS POPBAKYYMHHM, & NOTIM OyCTEpHHUM Hacocamu. Y
NPOLEC BiIKA4y-BaHHS NMEPIOAHYHO KOHTPOJIIOIOTh 3MIHEHHS THCKY Y PO-
GouoMy MpocTopi KaMepH IUIaBJCHHs, 33 SKUM BH3HAUYaiOTh HATiKaHHS.
Konu HaTikaHHs CTa€ NOCTiIHHUM i NPUIHATHHUM, TO BiJIKauyBaHHS MPU3Y-
MHHSETbCS. 3HAUSHHS 30BHILIHBOIO HATIKAHHS PErJIAMEHTYEThCS BUMOra-
MH TEXHOJIOTIT 1 3aJIe)KUTh BiJl KIHLIEBOI'O CKJIajay ra3iB y MeTalli.

3. IlnaBneHHsT pO3MOYMHAETHCS 13 3anaNOBaHHA AYrH MK €JeKTpo-
J0M 1 MeTaneBUM TEMIUIETOM, IO YKNAAaeTbes Ha mianoxi. Jani, o Mipi
CMJIABJICHHS €lEKTPOJAa | HAMOBHEHHS KPUCTANi3aTopa PilKMM METaIoM,
Jyra rOpuTb MK €JIEKTPOJIOM i MOBEPXHEI0 MeTany y Kpuctajisaropi. Ha-
FJIS11 3 IPOLIECOM I1aBJIeH-Hs IPOBOAUTHCA HYepe3 NepHCKOIL.

4. OxonomxeHHs 3aUTKa. OXOJOMKEHHS 3MIMCHIOEThCA Y Teul mix
BaKyyMOM.

5. Po3bupanns neui. Po3OupaHHS MICTMTH omepauil0 HamyCKaHHS
aTMoc(ep-HOro MOBITPst y poOOUHii TIPOCTIp i yAAIEHHS 37IMTKA.

[Tpu ornsiai MexaHi3My MepeMILLICHHS efeKTpoa HeobXiaHo nepesi-
psaTH:

* CTaH KpIifUIEHHS 3ipoyoK (MPUBOAHOT i HaNPAMHHX), PEAYKTOPIB,
€JIEKTPOJBHUIYHIB, FajIbMa, CIPaBHICTh JAHLIOra i KiHLEBUX BUMHKAYiB;
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" CcTaH LITOKA i BAKyyMHOTrO YUIUIBHEHHS, CHCTEMY BOJOOXONO-
JDKEHHS [ITOKA.

IIpu ornsai MexaHi3My BepTHKAJIbHOTO TEPEMIllieHHs CTaH MepeBi-
PAIOTH Ha KPiNJEHHA CTOMY J0 TiZAPOUMIIHApPA, KPIMJIEHHS HAaNpPAMHHUX KO-
JIOHOK, CTIPaBHICTh YIIUIBHEHb TiAPOUMIIHAPA | KiHIIEBUX BUMHKaUiB.

IIpy orisai MexaHi3MiB MPUTHCKY KPUCTali3aTopa K0 Kamepu nedi
TepeBipA-10Th KPiIUIEHHs 3aXBariB, MAPOUNIIHAPIB Ta CTaH YIUiibHEHb Ti-
JPOLMITIHAPIB.

TMpu ornsai MexaHi3My BiJKaTy KpHCTajli3aTopa HepeBipalOTh Clipa-
BHICTh BMJATHOrO Bi3ka (KapeTKH), Ha[AiiiHICTb CHpalbOBYBaHHs 3axBaty
Ta CTaH LWITOKA i YUIIbHEHb TIAPOLMITIHIpA.

IIpn ornsiai MexaHi3My pO3BaHTaXEHHS 3/IMTKA NEPEBIPSIOTH Kpin-
JIEHHs 10 LITOKA TAPOLMIIHAPA Ta CTaH YIIUIbHEHb | ITOKa FAPOLMITIHApA.

Ilpy ornsaai MEXaHi3My 3aTHCKY 3JIMTKAa HEPEBipAIOTh KPIiMJeHHs Ta
CTaH BaXiJbHOI CUCTEMH.

Tabanusn 8.4
Kapma smaugyeanns mexanizmie eaxyymuodyzoeoi neyi /[CB-6.3
=z
T o0 i -
g HaiimMeHyBaHHs MacTtunbHHH H'e pioauu- | Butparu
8 = . . HicTh 3Ma- | MacTwia ,
T | MiCUb 3MalllyBaHHS marepiain
- I1yBaHHS KP
= ==
L Paiaxo-nnacmuqa- WIIT1-40,39Y 1 pas na 3 0,75
THiA TAaHIIOT Mic.
o, |Uimummuukd Ha- oo seex | P A 0,4
IIPAMHHX 3IPOUOK Mic.
3, |Mimomnuwkana- 4oL ey | I Pad A 0.2
TIPAMHOT 31pOYKH Mic.
4. |3ybuacta mydra Coninon XCX I p;s‘iéia 3 0,3
5. IMiAmMNHUKY edex- LITATHM-203 l pas Ha 6 03
TPOABHIYHA Mic.
6 Nudepenuiansani .40 A 1 paz Ha 20
" | penykTop KBapT.
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3akinuenus mabnruyi 8.4

10.
11.
12.
13.
14,15

16

[TigmunHuKy enek-
TPOJABUTYHA
Yeps’suanii peayk-
TOp

Migmunuuky 3ipou-
KH

ITok

Bakyymne
YILiTBHEHHS

Oci BaxinbHOT cuc-
TEMH

ITAKMIHUKY KOTKIB
Oci posuKiB i BaxKiB

HanpsamHi konoHKH

UATUM-—
203

H-40 A
Coninon XKCX
BM-4
BM-4
Conipon XKCX
Coninon XKCX
Couainon XKCX

Conimon JKCX

1 paz Ha 6
Mic.
1 pa3 Ha
KBapT.
1 pazHa 3
Mic.
1 pa3 Ha 10
IHIB
1 paz Ha 10
JHIB
1 pa3 Ha
Mic,
1 pa3 Ha 3
Mic.
1 pazna 3
Mic.
| pa3 Ha
Mic.

0,3
10
0,3
0,2
0,2
0,3
0.4
0,25

0,4

[Moni6uuM yMHOM 31iHCHIOETBCSA TEXHIUHE OOCIYTOBYBAaHHSA i IHLIMX

MeTallypriiHuX MallluH i arperaris.
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Jonarox /1.1
Iepesik 3MiHHOTO 00/1aAHAHHSA

ATJIOMEPALIMHE TA BUTIAJIIOBAJIBHE BAPOBHULITBO

Boptu naser arnoMepauiiHux i BUNaJOBAILHUX MalIMH, OpoHI me-
PEKMAHMX CTBOJIB AriOMaiiiH, OpOHi 3aBHTKIB HArHiTauiB, OCHOBHI Ta
HOKPHMBHI IMCKH POTOPIB €KCrayCTepiB, MOKPHBHI AUCKH MIKCEpiB, KOJIOC-
HMKH TIajIeT arioMepallifHuX i BUMJIABIIO0 BAJIbHUX MalIWH, NAJIETH Ta KO-
JIOCHUKM TANET, 3aBUTKOBI )XHBHJIBHHKH BHIIAJIOBAbHHUX MeYed, rpaTH
AiHIAHOTO OXONIOKYBAYa, POIIMKH MAJET Ta CMIKAJLHUX Bi3KiB, CMIKaJIbHi
TA BHMAJOBAlbHI Bi3KH, pOTOPH eKcraycrepis, TpyOn BenTypi mMokporo
OYHLICHHS.

KOKCOXIMIYHE BUPOBHHUITBO

Bnok iMnenepa ¢aoroMauiniu, OyHKepH 3aBaHTaXXKyBaIbHHX MALIKH,
BiOpaTopH A OOBANIOBAaHHS IIMXTH BYTJIE3aBAHTA)KYBaJbHHX BaroHIB,
CHJIOHIB, PO3BAHTAXKEHHS 3aJ1i3HUYHNX BaroHiB, TEJIECKOMIYHI JIiiiku pery-
JIOBaHHS BMCOTH HaBaHTaXeHHS OYHKepiB, FONIBKH BHUITOBXYBalbHHX
IUTAHT KOKCOBMX MEYeH, MPUiiMalibHi TOPIOBUHH Ta KPHILUKH CTOAKIB KOK-
coBux Oarapeif. €MKOCTI HaKONUYeHHs NPOO [MMXTH, BYrilfs, KOKCY, 3a-
TBOpPH 0auit, TOPIOBMH 1 KPUILOK CTOSKIB KOKCOBMX Oartapeit. 3aTBOpH
KOKCYBaHHsS Ta KOKCOBHX DPaMIl, KapeTKH MeXaHi3My 4YHMIIEHHs JBeped
KOKCOBMX MAIlWH, KOKCOHANPAMHA BaHHA, XO/IOBi KoJieca Ta KOJICHI MapH
KOKCOBHMX MalliMH, KOTIiPH YNpaBiiHHS 3aTBOPaMH KOKCOBHX pamr, 6apa-
OaHHI KpMCTAII3aTOPH Ta iX IUIACTHHH, IUIAHIPHI JIOKM Ta KPHIUKH Iia-
HIpPHHUX JIIOKIB, JoNaTi iMmesepiB, BiAGIpHUKH Npo® WKXTH, BYFiIs, KOK-
Cy, naTpyOKH reyei i CTOSKIB, IEPEeropoiki po3piBHIOBAHHS LIMXTH TPaM-
OyBaJIbHO-32BAHTAXKYBAILHUX MAIUHH, IUVIHTH KOKCOBUX paMIl, paMHi IUIU-
Ta NoNoTeH (iNbTPiB, MiJIOHK (acyBajibHi, PaMIH Ta KPHUIUKH 3aBaHTa-
XKYBaJbHHUX JIIOKIB, PO3CiKaui KOKCOraCHIbHMX BaroHiB Ta OMNajlOBajIbHHUX
CHCTEM TI€Yell, CErMEHTH BaKyyM-QiIbTPiB, CEKLil BHYTPIlIHbOI HACAAKH
MacooOMIHHHX anaparis, COIUIa MHEBMOOOBaIOBaHHS OYHKEpIB i CUIIOCIB
BYT1IbHUX OAIlT, CTPYHH €NeKTPo-(inpTpiB, 3MUBHI TapiIKM MHHHHX ana-
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patiB, crpymeHeopMyBajibHI IPUCTPOI IpaHynsTopiB, winbepu OyHKepis
BYIJICHABaHTAXYBAJIbHUX BaroHiB, BUNITOBXYBa/b-Hi LUTAHTH Ta IITAHTH
JBEPE3HIMaJIbHUX MAILWH, IUIAHIPHI IITAHTH.

JOMEHHE BUPOBHUMIITBO

AMOpa3ypu NOBiITpsAHI MITAaKkoBi, GalkW NiuHI BOAOOXOJIOMXKYBaHI
JOMEHHUX neueil, 6anaax kokcoapobapok po3ciBy KOKCY, OpOHi IpoxoTiB
KOKCy, OpOHi CKiMiB, JIHKH MalnMX KOHYCIB 3aCUNHMX anapaTiB, BaHTaxi
BUMIPHHKIB PiBHS IIIMXTH, 3aTBOPH CKHITIB KOKCOBOI APiOHOTH, AiXKKH MO-
BITpsAHi, KOBIII YaBYHOBO3HI, KPUIIKH YaBYHOBO3HHMX KOBIIIB, KOHTAKTHi
NOACH 3aCHIIHUX anapariB, PO3NOAUIBHHKH LIMXTH, CECMEHTH TOPJIOBHH
XOJIOAWIBHUKIB, BUBAHTAXYBAJILHOT, 3aBAHTA)KyBaJIbHOI T4 KOHYCHOI 4ac-
THH, CONJA MOBITPSHUX GYPM.

OEPOCIIJIABHE BUPOBHHULITBO

ToniBkH enekTpoJoTpuMayiB (epociiaBHUX Nedei, JHO Ta KiJiblis
IJTAKOBEHB, KOXKYXH JIbOTOK, KOHTAKTHI LIOKH HATUCKHUX KiJlellb.

CTAJIEIIVIABWJIBHE BUPOBHHULITBO

banku mian’saTkoBi, I’STOBI BOMOOXONOMXKYBaHI NEpeAHIX CTIHOK
MapTEHIBCbKHMX TEYeH, roliBKH 3aTPaBOK /il BUTATAHHA 3/MBKIB 3 KPHC-
Taji3aTopiB YCTAHOBOK Ge3nepepBHOr0 PO3NUBAHHS CTali, MIOJIOMHU i rop-
JOBMHH LJIOMOBOi YaCTHHM Ta JHHUILA KOHBEPTOPIB, TpeOKH BOJOOXO0JIO-
JUKYBaHI, 3aTpaBKH Ha €JEKTPOIIAKOBUX i BAKYyMHHX €JIEKTPOAYTOBHMX
neyax, KpPUCTali3aTOpH BaKyyMHO-AYTOBHX, €JIEKTPOLLTAKOBUX, €JeK-
TPOHHO-TIPOMEHEBHX i MTA3MO/[YTOBHX Teyeii Ta yCTaHOBOK Ge3nepepBHO-
ro i HaniBOe3nepepBHOro PO3JIMBAHHSA CTAJCH, JILOTKH OYHKEDIB s 3a-
CHMIIKH TMOPOTiB, MyHAINTYKH Ta XOOOTH 3aBafOYHMX MAaUIWH, HaJCTaBKH
il MyJIbJH Ha CTeJlaXKaX, MiJABICKH CKJIEMiHHA MapTEHIBCHKUX Teyeit, mij-
JOHH MiJIHI BaKyyMHO-IyTOBHX i €NEKTPOLUIAKOBHX Me4el, mpUCTpoi Ha-
BICHI U151 NEPEBE3CHHS BUJIMBHULIb, HAJICTABOK Mi/II0HIB, LIGHTPOBHX, pO-
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JMKK BTOPUHHOI'O OXOJIO/DKEHHS Ta KPHCTAII3aTOPiB YCTaHOBOK Oe3ile-
PEPBHOTO PO3IUBAHHSA, CTPHKHI MEXaHI3My peryJloBaHHA CTPYMEHs Me-
Tajly Ta TIPUCTPii 3aXHUCTy CTPYMEHS PIAKOTO METany aproHOM, WITAHTH
BUMIipy TEMIEPATYPU DIAKOI CTalsi, €NEKTPOJOTPUMAUl €NEKTPOAYTOBHX
neyem.

NPOKATHE BUPOBHUUTBO

Bank NiBicHI KPULIOK i KPHLIKKM HarpiBaJbHUX KONTOAA3IB Ta Oanku
METOAMYHUX HArpiBaJbHUX nevei, 6apabaHi, CETMEHTH i KOHYCH MOTAJIOK
i po3MOTyBauiB, GPOHI JILOTKOBI HAarpiBaNbHUX KOJIOAA3IB Ta MOAOBI CTEH-
IiB KOBIAKOBMX Medeil, rmocaj HarpiBajibHuX miedeit, Oydepn npyxuHHi,
BAJIKH ONOPHI, IUCKH PO3MOTYBauiB, 3aTBOPH IIHOEpPHI JUMOXOIIB Ta Ki-
bl TOPJIOBHH KPHILOK HArpiBaJbHUX KONOA31B, KOP3UHH TPABHUIILHUX
BAHH, JiHiMKK KONEpHI i JiHilKK MaHiIyNIATOPIB, JIONbKH KaHTYBayiB Me-
Tajy i NiJiHOMHO-IOBOPOTHHX CTOJiB, HAMPSAMHI anapaTtd KOBINAKOBHX Iie-
yeif, MOAMHA TI€Yi 3 BUCYBHUM TIOJAOM, POJUKH (MaHIMyIsATOPIB, OKAJIMHO-
37aMyBay4iB, Npec MPOBOJOK, POJNBTAHIIB HArpiBaibHUX INEYEH, 3aBasioy-
HUX | TPaBUJIbHWX arperaTiB Ta arperariB pi3aHHsA, CTAHHHM), CiIJ1a Onop-
Hi, CTaKkaHu 3amoOiXHi Ta LIJAKOBi, CTOJM NPOBIJKOBI JIETIOYUX HOXHLb,
Bi3KM IITOBXa4iB, yNOPH yKJIaJaJdbHHKIB JIUCTIB, IOKH MOTAJIOK.

KAJIBPYBAJIbHE BUPOBHULTBO
KaMepu majibHHKOBI METOAMYHMX HarpiBajlbHUX MEUYEH, MPOKJIAIKH
posnoainbHi  GyreniB  rasoBux medei, pi3leBi ToOMIBKM TOKapHO-

o6 MpabHUX BEPCTATIB 1 JiHil, rpaTu Oyrenis, CyXapi YaBYHHI NPaBHIlb-
HO-BiJPi3HKMX aBTOMATIB, €KPAaHH 3aXHCHI I'a30BUX NEYEH.

KOBAJIbCKO-IIPECOBE YCTATKYBAHHA
OCHOBHOI'O BUPOBHHUIITBA

BpoHi 3aciHOK Ta rpaTu MifioHIB.
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TPYBOIIPOKATHE TA TPYBO3BAPIOBAJILHE
BUPOBHHUIITBO

brienau Ta nBEpi yCTaHOBOK NPOMHBAHHS T4 YCTAHOBOK HAHECEHHS
TMOKPUTTS JIiHii npaliMyBaHHs, GIEHIU KaMep YCTAHOBOK 3HEXHPIOBAHHS |
npoOMHUBaHHA TPyO Ta O61€HAH NPOXiAHI YCTAHOBOK 30BHILIHBOTO OKAHHO-
OYMILEHHs, Opexwunuaaeni, 6poHi (MIHTH) KaMep APoGOMETIB, BKIAAMILI
Ae(eKTOCKONIB yCTaHOBOK yNBTPa3BYKOBOrO KOHTPOMIO Tpy6, Jiliku Tpy-
603BapioBanbHUX CTaHIB, BCTABKM B [OPHOBI 3aMKM, BIUTOBXYBadi Ta BU-
LITOBXYBa4l 3MMBKiB NPOLIMBHUX CTaHIB, rOiBKH (KamiGpyiodi, yuime-
HeHHsI KiHUIB TpyO, UEHTpaTOpa Jist 3BapiOBaHHs TPy6), AKCKH (ONOPHi i
YIOpIB npeca rifpapjiiyHoOro BUIpoOyBanHs Tpy6), Apo6OMETHI yCTaHOB-
KH 30BHILIHBOTO Ta BHYTPIIIHBOTO OYHILEHHS TPYG, 3aINTOBXYBAui NaH-
LIOTOBI CTaHiB 30BHINIHBOTO 3BAPIOBAHHS, KJIMHH HACTPOIOBAHHS MOJO-
’KEHHS YCTAHOBKM XPOMAaTyBaHHs i 3JIMBKOJIOMAYiB, KiJibLis JOPHOBI, JIOM-
X000TH KaHTyBaJbHMX MaLiHH, JONATKU ApOGOMETIB, MyHALITYKH CTaHIB
BHYTDILIHBOrO 3BapIOBAHH, HAJICTABKY BLITOBXYBAYiB IPOUIMBHUX CTaHIB
Ta IITOKa €KCTPYACPHOTO arperaTy, HanpsMHi JOPHH, HOXKi HANPAMHI BCixX
THIIIB, HAaNPAMHA TONBKA TiIPOMEXaH{YHOTO eKCMaHAepa CTaHa 3BApIo-
BaHHs TPYO y cepenosuiti CO», onmpaBKka BHYTPIlUHSA 3 POAMKAMH CTaHA
3BapioBaHHs Tpy6 y cepenosumii COa, BinbifiHuku yrnopa (6onsaHku Ha-
rpiBajbHUX MeYei), OXOMOMKyBai (XONOAUIBHHKM) TEMIIEPYIOUHX ara-
paTiB 30H HAarpiBy eKCTPYNEPHHUX arperaris, IVIAHKU (KOHTAKTHi TPOILIHB-
HUX CTaHIB) Ta NMPHUTHUCKHI NPOLIMBHUX CTAHIB), MiJBICKH HArpiBamzbHHMX
ne4ei, NPU3MU riAPONPUTHCKAYIB, NPH3MH (ONOPHI i yNOpHI), MPOBiAKH
WIMHHIEIbH], Pi3b0OBi HAJCTABKM NMPHUTHCKHOTO TiJAPOLMIIHApPA 36Hpanb-
HOI'O 1peca, pOIMKH (BEPXHil MPUTHCKHUI CTHKO3BAPIOBAILHOI MALIMHY;
KOMIIOBAJILHOTO TPUCTPOIO TPYOOBIAPISHMX BEPCTATIB; BaXels MIa3MO-
TPOHA YCTAaHOBKH IUIa3MOBOTO pi3aHHA Tpy0; GaHAaxi eKCTpPyJAepHUX ar-
peraTiB; 3alleHTPIBHUKIB 3arOTOBOK; KAHTYBaJbHi CTaHIB 30BHILIHBOTO
3BapIOBAHHS; KaHTYBaJbHi TPyOONPOKAaTHOrO Ta TPYOO3BapHOBATILHOIO
CTaHIB; MarHiTHi TpyOO3BapIOBalbHUX CTAHIB, HANPAMHI Ta HiATPHMY-
BaJlbHI TPYOHMX MOTAalIOK; HANpsAMHI KamiOpylouux rONiBOK; HANmpsMHi
KpomKozie(hopMyBaIbHOTO CTaHa; 3aKPYTUIIOBANLHOT CeKIii Kanibpyrounx
TrOJIIBOK; ONPaBOK KPOMKODOPMYBAJIBHHX CTaHIB, MPUTUCKHI AOrMOOYHUX
MAlLllVH; [PUKATY-BaJbHI Ta HaNpsAMHI €KCTPYAepPHHUX arperaris; 3Baplo-
BaJIbHUX KJIITEH CTaHiB 3BapIOBaHHA TPYO; Tpaiibanaparis; HEHTPYBaNLHUX
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HPUCTPOIB KPOMKOCTPYTalbHUX BEPCTATIiB), CEKTOP 3aTHCKaHHA TpYO Tpy-
Oomiapi3HUX BEPCTATIB, 3MiHHI LIECTEPHI 3BapIOBAJILHOI TOMIBKH Tpy0Oo-
3BapPIOBAJILHOrO CTaHa, COMIa YCTAHOBKH 3HEXKHPIO-BaHHS | MPOMHBaHHS
TpYO, CTakaHW YIOPHO-PEryNIOBAaJIbHOIO MEXaHi3My BHpOO-HULTBA TPYyO
i3 3aroTiBOK, Bi3KM U TepMidHOi 0OpoOKH TpyO, MTOBXayi NPOKATHHX
KaHTYBaJbHHX MaLIMH i 3LITOBXyBadi TPyO, By3nH (BEpXHiX i HMXHIX
OIIOPHHX POJHMKIB KPOMKOCTPYFanbHHX BepCTaTiB; 0OepTaHHs 3aAHBLOrO
ynopy CTHKO3BaplO-BalbHOI MAlMHH; YIOPHOIO POJIMKA 3aYMCHOrO MpH-
CTpor0), (uiaHlli, BTYNKH, WaiOH 3aMKOBi, MaHXeTOTpHUMayi BHOpPoOy-
BaJILHUX TOJIIBOK TifIpaBJiYHUX MpeciB BUNpo-60ByBaHHS TpyO, X000TH
MalliiH 3aBaHTAKEHHSA | BUBAaHTA)KEHHS KiJBLEBUX NedeH, LEeHTpyBaui,
JAHIIOrH JIAHLIIOTOBOTO 3alITOBXYBaya KPOMKOAEe(OpMYBaIbHOTO CTaHa,
maiiba MOTajbHa 3 PO3MIPKOK YCTAHOBKH HAaMOTYBaHHS INTaOM arperary
NO3JOBKHBOrO pi3aHHs, a6y MarHiTHI JHMCTOYKJIAJaJbHUKIB TpyOO-
€JIEKTPO3BapIO-BaJbHUX arperaris, maitby HOXXOBI MOTaIbHUX YCTaHOBOK
HO3J0BXHLOIO pi3aHHsA wWITabM, WMOEepH MUIBrepcTaHiB, LIMHA MACHUBHA
KOCOPO3TalIOBaHUX POJIMKIB YCTAHOBKH Ul HAHECEHHA MNOKPUTTIB Ha
TpyOH, LIHEK eKCTPYAEPHOrO arperaty, IITaHra NMPOLIMBHOIO CTaHa 30B-
HIIIHBOTrO 3BaplOBaHHs TPYO, eNEKTPOA 3BaplOBaNbHUI y CKiaai cTaHa
3BapOBaHHA TPYO Maoro aiamerpa.

TPYBOJIUBAPHE BUPOBHUIITBO

BTyaku KpucTasizaTopiB, KpHUCTali3aTopy NpH HaniBbe3nepepBHOMY
cnocobi BHPoOHULTBA TPYO, MAaTPOHU MUl CTPHMXKHIB, MiJNOHHU NPH Kapy-
CENBHOMY i BiILIEHTPOBOMY criocobax BHPOOHHLTBA TPyO, po3TpyOH npu
KapycelibHOMY i HaniBOe3nepepBHOMY criocobax BHpoOHMUTBA TPYO, po-
JMKH KPUCTANi3aTOPiB, CTPHIXKHI METANEBI 1 yalli IpH HaniBbe3nepepBHoO-
My crioco0i BHpoOHHI1ITBa TPYO.

METBHUPOBHE BUPOBHHULITBO

Bapabauy (po3HiMHI KaHaTHKX MALIXH i BOJOYMJIBHHX CTaHiB, O6e/ipo
IS BUPOOHMIITBA METAJIEBHX CIiTOK, Ti/Ib3H, IITOKH, BTYJKH HanpsiMHi 00-
Ma3yBaJbHHX NpeciB AeOpMaTOpH MPECcOBi, KAPETKH KaHATHHX MAllHH,
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KOTYLIKHA Ta 1Myl A APOTY, KOTYIIKH PO3MOTYBAuyiB, KiJbld CTaHiB
MOKpOIrO BOJIOYIHHs, MEXAaHI3MH OOTHCKHI Ta BHTSKHI 11 OOTUCKaHHS
CTaJoK, MUJIbHHUII BOJOYMIBHUX CTaHIB Pe(OpPMyBaIbHI [ONIBKH, PUXTY-
BaJIbHI MPUCTPOI, POJIHKH JIAHLFOTIB BOJOYMIBHUX CTAHIB, 30Upaui npaaeh
B KAHaTHUX MAIUWHAX, CTOJIM MPOBIAKOBI poOOYMX KiiTeH, wimysti 3apsm-
HMX KOTYIIOK KAaHaTHUX MALlIHH.

BOI'HETPUBKE BUPOBHULITBO

Bponi (mpuTuckHi, npoMixHi, po3mipHi mpec-hopM, cTomiB npecis),
JHUIIA XHBUIBHHKIB, JJAHKH IHHEKIB CTPIYKOBHX MPECIB, KIMHH KpIiILIeH-
Hs OpoHei (nanT) apo6apok i MIIKHIB (KOCHHI), KilbLA YIUUILHIOBAIbHI
Ta JIMCTH CTUPAHHSA 3aBAHTaXyBAJIbHUX KAPETOK i CTONIB MPECIB, KOHYCH
rapsfyux rojiBOK nevei, XoMoAMILHHUKIB I CyIMIbHIX DapabaHiB, KPULIKK
PO3THPAIbHUX CHT, KPMLIKH OFJISIOBI TOHENBbHUX, KUIBLEBUX, MEPiomny-
HUX 1 ra30KaMepHUX neuei, K'ro0es Ut CHIlyuuX MaTepiajis, MyHAIITY-
K{ CTPIYKOBHUX MPECiB, IUINTH MPOMIXKHI (TyMOM), NONMII MeTaj€eBi Baro-
HETOK, PyKaBa Ta 3MiHHI PyXOMi KapeTKH MeXaHiuHUX MpeciB, TPyOH LiHe-
KOBHMX JKHBHMJIbHHMKIB 00EpTaJbHHUX, HArpiBalbHUX Ieyell (TpyOouinekn),
HPUCTPOI NMEPECUITHI CYLIMILHUX 0apabaHiB i XONOAUIIBHHUKIB.

JIMBAPHE YCTATKYBAHHS JONMOMI)KHHUX LIEXIB

bponi (mizMonenbHi; MizonoKoBi; npecyro4i), JHKMH 11s ApiGHOTH,
riipo3aTuKayi, XyrH, KiBLIMKU BajliB roJiBOK HiCKOMETIB, MyJbBEPH3aTO-
pH, IpaTu 3eMJIEPO3MYLIYBaibHI, poNUKK dhapOoMilIanok i paMHOI Mia-
KM, CTPMXKHI JIMBApHi, LEHTPH Ti1yxi Ta 06epToBi, LIaGIOHU 118 HAOHBKH

¢yrepoBKH.

3ATAJIBHE 3MIHHE OBJIAJIHAHHSA
I PI3BHOMAHITHUX BUPOBHHULITB

ApMmatypa npuBajnKoBa MPOKATHUX | TPyOONPOKAaTHHX CTaHiB (Ipo-
BOJIKH; MPONYCKH;00BiHI alapaTd TOILIO), apMarypa 1POBOAKOBA JUCKO-
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BHX i KPOMKO KPHMUIMIBHUX HOXMIb Ta pobo4oro BikHa meueit, 6abu Ky-
NLOBI Ta KOMpOBi, Gaiku OyreniB Ta pelikon’aToBi, 6anku i 6pycH okonoa-
KH, BaHHH JUIA HarpiBaJbHUX METOOMYHHX 1 TEPMIYHUX medei, OaHmaxi
OiryHiB MoMeNnbHHX i 3MILIYyBaNBHAX, BAJIKOBHX ApoOapoK i mpeciB Basib-
HEBUX KOTIIB Kokcompobapok, Gapabanu kabesibHi Ta MasTHUKOBHUX IIH-
J0K, GonTH KpiruieHHs OpoHi 3 raiikamu, 6poHecuTa, OpoHi (OPOHEILIHTH
Ta OoOJIMLIOBaHHA Yy OiryHiB MOMENBHHMX i 3MillyBajibHUX; ApoOapok; Ha
CTHKY pOOOYMX MaiiTaHYMKIB; MiANyaHCOHHI; HOPOTOBl; PO3KOUYBalbHOIO
CTOJIa; IJIAKOBMKIB, Medeii; MiIMHiB; 6apabaHiB 3MilllyBadiB; BEHTHISATOPIB
MJIMHOBHX Ta MApOrBHHTOBMX; XO0J00iB; Ti40k; OYHKEpIB; JIOTKIB; KiacH-
¢ixaTopis; o6paHyBaHHS 3ac]iHOK; BiAOIHMX MIMTIB BaroHONEPEKHIadiB;
MapoOrBUHTOBHX HAarpiBaviB; *KMBHJIBHHKIB, MPECIB; XONOAMIBHUKIB MpPO-
KaTHHX CTaHiB), GpycH MOAOBI Ta TPyOH IIliCaXKHi METOAHYHHX HarpiBasib-
HMX Meyeit, Oyresi, OyHKepu Noiavi CHpOBHHM Ta HaniBgpabpukaris, 6yra-
pY MIMHIB, Bal{ 3 JONATAMH i Mip’sMH (IIHHOMILIAJIOK, 3MilllyBadiB,
INHEKIB), BaHHU (BaKyyM-QuIbTpiB; A MOKPHUTTIB, MACTHUA Ta KHCIOT),
IBHHTH 3MiHHI CTPIYKOBHMX MpeCiB, Jiiiki (HaBaHTaXyBaJbHi, PO3BaHTa-
KyBaJIbHi, TbOTHUKOBI), MAJbHUKH f1e4eH, BIUTIOYal04H COILIA Ta FOPJIOBU-
HM, Jeku (BakyyM-(ijbTpiB Ta H0o3aTopiB (ProTOAreHTIB), JUCKH KUBHIIb-
HHKIB, 103aTOPH, KOJIO0H Ta NOTKH (TPaHCTOPTYBAHHS CHUITYy4YHX, PIIKHX
MarepiajiB, 1UIaKy, BiIXoniB, HaniBhabpukaTiB, roTOBUX BHpOOIB Ta po-
Go4Mx Ti), 3aC/iHKH BiKOH ne4ei, 3aTBopu OapabanHi OyHKepiB, 3aTBOPH
(mGepni rapA4oro AyTTS; TUMOBHX JIEkKaKiB; CTalepO3IMBAIBHHX KOT-
i), 3y0’s (rpeiidepiB; KOBIIIB riipaBlivYHUX | F'YCEHHYHHX €KCKaBaTOPIB;
KOPOHOK JUIsi CKOI0BaviB (hyTepOBKH ¥ oxonofel B KOBILAX IS Po3JiH-
BaHHA YaBYHY), BUJIMBHHLL, MPOOKH BHIIMBHHLb, NOATKOBI HAACTaBKH A0
BHJIMBHHMIIb, KPUIIKH BHJMBHHLb, LEHTPOBI BUIMBHHIP, KACETH NPOKAT-
HHMX CTaHiB i BEPTHKAJbHUX BaJKiB MPOKATHUX CTaHiB, KOTKU OiryHiB,
[JIMHOM ' SUJIOK, KECOHM ra30Bi, KOBII (47151 piAkuxX ¢epocniasiB; 103yBaib-
Hi, Ta po3aaBaibHi; J1e6iI0K CKperepHuX, eJeBaTopiB, KOBIIOBUX Ta Kpo-
KYIOUMX €KCKaBaTOpiB, HABAHTa)KyBa4iB TOII0), KOBLLI NPOMIXKHI IS pO3-
JIMBAHHA CTaNi Y BUIMBHHIL, KOBIII YCTAHOBOK O€3MepepBHOTO pO3JIMBaH-
Hs CTaJsi, KOBIIi TpH HamiBOE3nepepBHOMY Ta BIILIEHTPO-BOMY Croco0ax
TpyOOJIMBapHOr0 BUPOOHMLITBA Ta LUIAKOBI, KOJiHA (ypMeHUX npuiaiis,
Kojieca poboui 3emiiecociB 1 MICKOBHX HACOCIB, KOJIOCHHKH TFPOXOTIB,
MJIMHIB, IpoGapok, meueii BUnanoBalbHUX, CYLIMIBHUX 1 00€pTOBHX, KO-
BMAaKH KOBMAKOBMX Meuei, Kinblid CBOJIOBI (hepOCTIaBHHX Ta €JIeKTpOoCTa-
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JIENIaBUIBHUX NMeYeH Ta iX yllibHIOBAJIbHI KiJIbIA €IEKTPOJAHMX 3aTHCKA-
4iB, KOHTeHHepu (KOHTeiHEepHi KOPOOKH, PETOPTH, KOP3HHH), KopoOku
AN CHPOBHHH Ta HalliB-(pabpHKaTiB i TEXHONOTIYHUX BiAXO/iB, KOP3HHH
Ae3IHTEerpaTopiB i UEHTPUYT, KOPIYCH BHYTPIllHi HACOCIB MiCKOBHX,
LIIAMOBHX 1 3eMJIECOCIB TEXHOJIOTIYHHX, AUMOCOCIB | BEHTHJIATOPIB Taps-
4Oro ZYTTs, KPHILIKK 3aBaJOYHUX BiKOH Meveil Ta CTaJenaBmIbHUX KOB-
WIiB, KPIOKH, CKOOM, KJIlUi Jys 3aXBaTy Ta TPaHCIOPTYBAaHHS BHUPOOIB,
JMAKY pO3BaHTAXYBaNbHi ACLIIAMATOPIB, JiHIHKH HATIPAMHI IPOKATHHX
CTaHiB, JIHCTH MiCOYHHX 3aTBOPIB HAarpiBalbHUX KONOIA3IB, JIONATI, JIO-
natku (KPUIATKH) MilIaoK, 3MilllyBayiB, GiryHiB, CTPIYKOBMX MpPECiB, XO-
JIOAMJIBHMKIB, 00EPTOBUX Meyel, CylnIbHUX 6apabaHiB, IHEKIB, JOIbLKH
MiABICHI €1eBaTOPiB, JIOHETH METAT000POGHHX BEPCTATiB, MYJIbIH, Myde-
mi, OPUpOOKH CTPIYKOBMX IpeciB, HanpsAMHi MOTAalOK i MPOBOAKHU
YB’A3yBaJIbHUX MallMH KAaHTYBaJIbHHUX MPUCTPOIB, HACOCH (MPOXiJHHALBKO
UIIAMOBI Ta TPAaBWJIBHHX BaHH), HOCKH 3JIMBHUX KOJOGIB PO3NUBANBHHX
KOBLUIB Ta 3MIHHI HOCKH €IEKTPOrapMar, BiABa/ IIMHOMINIANOK, GiryHiB
NOMENIbHUX Ta 3MillyBalbHHUX, NaTPyOKH (BUXiAHi GYHKepiB, BUIMBHHIIb,
TYHEJIbHHUX, KiJbLEBHX, NEPIOAUYHUX | ra3okaMepHuX neueit), KUBHIbHHA-
KU 33BUTKOBI MIUHIB, IUTH 06HantoBaibHi, BUOYXOBOI IMH, HiZXOHH Is

BUJIMBHHULB, KOKUIEH Ta HamiBhpabpuKaTiB i rotoBux BHpOGIB, POJMKH -

(xom064acTi, koniloBakHi, HANPAMHI, OMOPHI, NOAABANBHI, PUTHCKHI Ta
POJIBI'aHTIB NIPABMIILHHX i PAaBHIIBHO-NONIPYBAJIBHKX, TPOMACITIOBATBHUX
Ta MHAHUX MalUMH; TATHYYi TMPaBMIBHHX MauiuH, QpUKUilni), poropu
(muMocociB, ra30yBOK, BEHTHIATOPIB rOpS4Oro AyTTS Ta LITAMOBHX Ha-
COCIB), pyKaBa pyKaBHUX (i/IbTPIB, CETMEHTH 3y04acTHX BAJIKiB BAJIKOBHX
ApobapoOK, CEKTOPH NEPErOPOAOK TPYOHMX MIMHIB Ta TAPilYaCTHX KHUBH-
JIbHUKIB, CEKIIT CKIEMiHHI HATPIBAJIBHUX €NEKTPHYHMX TIeYeH, CiTKH, CHTa,
CKilH, CKOB3JIH, CKOOU TPaBHJILHHX BaHH, 3MiHHI ONOPHi BY3JTH ANs npo-
KaTHHX BaJKiB Ha MiQIIMITHUKAX PiAMHHOTO TEPTH, MPOIIMBHUX, MPOKAT-
HUX, KaniGpyBalbHHX, NPAaBHIBHUX | TPyGONpPOKATHMX CTAHIB, 3MiHHI
OMOPHI BY3/H JUIs MPOKAaTHUX BAJKiB HA MiAIUMITHUKAX KOYECHHS THX XKe
CTaHiB, COBKH 3aBaHTa)XyBaHHs METan00PyXTy B KOHBEpTEp, COMIA Tifipo-
MOHITOpIB, cripaii kiacudikaTopiB, CTOMOPU CTanepOITHBAIBHUX KOB-
1B, LIAKOBi CTOMOPH, CTPOIH, CTPYHH €lleKTPOdibTpiB (Oca/pKyBanbHi
€/IEKTPOAH, BI3KM AN BiIKOMYBAHHS KOBLUIB | BUIMBHHUL y JHBAPHOMY
BUPOOHHIITBI, TIYKM HABAHTAXYBANbHI 1 PO3BaHTaXKy-BalbHi, THII, Dyp-
MH (MOBITPAHOTO i KMCHEBOTO INYTTH; MAJbHHUKIB HATpiBaibHHUX Teueil Ta
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1LUIAKOBHUX JILOTOK), Yalli 1IJIAKOBI, LIAKOBI Ul PLAKOrO IJaKy, LHEKH
GiryHiB, XHBWIBHUKIB Ta NPECIB, IITAHTH BUTOBXYBayiB Ta BUIUTOBXYBA-
4iB 3arOTOBOK.

MIANOMHO-TPAHCIIOPTHE YCTATKYBAHHSI

BapabaHu LII030BUX JKWBUIBHHUKIB, TIPUBOJIHI, HATSKHI Ta BiXHJIb-
Hi CTpiuKOBMX KOHBeepiB, OOKOBHMHM (NiHiiikM) KOHBeepiB, rpeddepu
rpeiidepHux i MarnitorpeiipepHnx KpaHis, 3aXBaTH NpeHLIEHKPaHiB, Kep-
HU KJiLIiB CTPUMEPHMX KPaHiB, KLl KpaHiB, KOJMICHI Mapd MOCTOBHX
KpaHiB, KOJCHI Mapy CreLiaibHOrO PYXOMOro ckiagy (TpaHcdepkapis,
3anpaBHHX i 3aBAJIOYHHX MAIUMH, TOPKPET-MaIlMH, YaBYHOBO3IB), KPIOKH
KpaHiB, MarHiTHi 1ai0n KpaHiB, MOJIOTHA NIACTHH JKUBUIIBHUKIB, TPYOH,
JIOTKH, k051061 BiGpalliiHAX KOHBEEPIB, HIeNeny rpeidepHix KpaHiB ajs
CHMIIKMX MaTepialiB i LIIaKiB.
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XKyk Anatoniii SlkoBuy

Kanaupar texHiyHux Hayk, npodecop.
Haponuscs 27 6epesus 1939 p. y m. Kiposo-
rpaza. Y 1965 p. 3akiHuuB J{HinponeTpoBChEKHi
MeTalypriiHuil iHCTHTYT 3a CheuiaJbHICTIO
«MexaHiuHe OONafHAHHS METAJTypriliHUX 3a-
BOZiB». Y cepi BUILIOT OCBITH MPOMLIOB HIISX
Bif nabopaHTa 10 3aBigyBaua kadenpu 3
1987p. 3pobuB 3HAuHMII BHECOK B PO3BHUTOK
BUIOI OCBITH, a B cepi HAYKOBOI AisIbHOCTI -
B CTBOPEHHI MEXaHIYHOro 00/1aJHAHHS Ta TEXHOJIOTIH ClIeLEIEKTPOMETaTyp-
rii. Mae nonaz 300 HayKOBHX Ta HAYKOBO-METOAMYHMX MPallb, CEPe] AKHX
Oinst 20-TH MiAPYYHUKIB Ta HABYAIBHUX MOCIOHMKIB 3 rpudom MOHY. 3a
TUIHY Npauio HaropoukeHuit mepansmu BJIHT, narpyanumu 3nakamu
«3a ornnunbie ycnexu B pabore» ([lepxkomocitu CPCP, 1986 p.),
«Binminnuk ocBith Ykpainm» (MiHocsitn Ykpainu, 1998 p.), npucymkeso
ITepury npemito (Jlepxkomocsitu CPCP, 1990 p.).

| Manumes [eopriii [Tetposuu |

Kanaupar texHiuHuX Hayk, npode-
cop 3/1IA. Haponugcs 5 cepnas 1950 p. y
M. 3anopiioks. Bumty ocsity 3m100yB y
1972 p. (3anopi3bkuii MamMHOOYAiBEIb-
Hui iHCTUTYT iM. B.SL. Yybapsi). 3 1975 p.
TIPALIOBAB CTAPUIMM IHJKEHEpPOM Y Hay-
KOBO-J10C/iAHIH 1abopaTopii 3HOCOCTIHKHUX
Ta XOJIOAOCTIHKUX cTasei Ta criasiB MiH-
koasopmery CPCP npu 3MI im. B.A. Uy-
Gapsi. BiB HayKkoBi po6OTH 3 IiAMPHEMCTBAMH KOJIBLOPOBOT METaNyprii MicT
Hopunbceka, KpacHospceka, bpaTcbka, AuMHCbKA, MiANPUEMCTBAMH
Konecbkoro nisoctposa. B 1982 poui 3axuCTHB KaHIHAATCHKY AMCEPTALLiIO
3a TeMoro «JlocmikeHHs: Ta po3poOka CIuiaBy, CTIHKOrO y CepeaoBHMILi
aHOJ/IHUX Ta3iB aJllOMiHIEBUX enekTpodizepisy. B 3/IIA npaurosas 3 1985 p.
Ha nocaji aoueHTa kadeapu MexaHidyHOro o0JaHaHHs METalyprifiHuX 3a-
BOJIiB, @ B OCTaHHI POKH 3aBifyBaua i€l % kadeapu. 3araaom MaB 6IH3BKO
120 HayKOBHMX I HayKOBO-METOJMYHHX Tpallb. 3a 3aCJAyrH Ta JOBrOJITHIO
CyMIIiHHY npalto HaropomkeHuit [ToyecHoro rpamororo MOHY.
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Xenabina Hanis Kinaparisua

Kauaupaar Texnignux Hayk, npodecop 3/I1A.
Hapomunacs 8 nucronazna 1947 p. y M. 3anopixoks.
Y 1970 p. 3akinuua 3 Bi3HaKOI0 3anopi3bkuii Ma-
wuHOOYAiBenbHMI iHCTUTYT iM. B. SI. Uybaps 3a
CrieniaabHIiCTIO «ABialliiiHi JABUTYHW», IHXEHep-
Mmexanik. ¥ 1984 p. 3axuctuna KaHaAMAaTChKy JH-
cepraito Ha TeMy «Mo/IeIIOBaHHs MPOLECIB Ha-

—
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§ / KOMMYEHHS TOMIKOKEHD TIPH CKJIAIHUX PEXHUMAax
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' ‘ HaBaHTaxeHHs». 3 1984 p. npaioe B 3/1IA Ha no-
: A cajlax acHCTEHTa, JIOLEHTA, JIeKaHa EHEepPro-mMexa-
HiuHOro (haKynbreTy. 3 1998 p. — NPOEKTOP 3 HABYAILHO-BHXOBHOT pobotH
3]11A. 3a pe3y/ibTaTaMu A0CiKeHb ony6iikoano nona 160 pobir, y T.4.
11 napyasibHUX MOCiGHMKIB, 3 akuX 6 3 rpudpom MOHY. Binznayena Oara-
ThbMa [IOYECHUMH IPAMOTAMH, IUILIOMOM 3aropi3bKoi 061acHOi 1epxkKaBHOT
aaMinicrpanii, ITouecnumu rpamoramu MiHicTepcTBa OCBITH 1 HAyKH YK-
paiHu.
Taparyra KoctssHTuH BacuiboBuy
Kanauaar TeXHIYHMX HayK, JOLIEHT.
Haponuscs 3 sxoBTHst 1974 p. B M. 3anopix-
xs. Y 1997 p. 3akiHumB 3an0pi3bKy JI€pXKaBHY
iH)KeHEpHa aKaJeMilo 3 Bi3HAKOI0, 3/100yB
BMILLY OCBITYy 3a crierianbHoCcTsMH: «Mera-
NypriifHi MallMHM Ta YCTaTKyBaHHS» Ta
«Exonomika mianpuemcta». IlpaioBas B
npokatHoM 1iexy BAT «Jlninpocnercraiby.
B 2004 poui 3aXxMCTHB AMCEPTALI0 HA TEMY
«Po3pobKa Ta yJ10CKOHAJICHHS CrIOCO0iB Ta IPUCTPOIB st 3HHKEHHS eHep-
FOCHJIOBHX TapaMeTpiB MpOLECY BOJOYIHHS JAPOTY» 3a CHEUiaibHICTIO
«Ilpouecu Ta MauH| 0OPOOKH THCKOM» Ta OTPUMAB JUILUIOM KaHJH/aTa
TexHiuHuX HayK. B 2005 polii NpUCBOEHE BUCHE 3BaHHA JOLEHTa Kadeapu
«MeTanypriitHoro o6naaHanHs». 3 2005 poky mpaiioe Ha nocai 10LUeHTa
Kadenpy «MeTanypriiinoro o6nagHaHHs» 3an0pi3bKoi AePKaBHOI IHKEHEP-
Hoi akazemii. B 2007-2009 pokax mpuiimas yuacts y npoekti Opranizauii
00’ eiHaHuX Haii 3 npomuciosoro po3sutky (FOHIJIO) Ta otpumas cep-
THdiKaT ekcriepTa 3 IPOMUCIOBOrO po3BUTKY. Mae nonaa 90 HayKoBHX Ta
HayKOBO-METOJIMYHHX Tpallb, CEPEL IKHX 2 HaB4aIbHi MOCiOHKMKHM 3 rprUdoM
MOHY. 3a HayKoBi 10CATHEHHs IPUCYDKEHO cTunenilo Kabinery Minic-
TpiB YKpaiHH.
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