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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
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(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
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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).

33



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
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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
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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
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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.

49



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

58




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.
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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)

71




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,

79



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

82



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-

91



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.
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[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:

110

;

Aty



® 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 rpyn