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(54) TepmodpopMoBOUHaa ycTaHOBKa ANl U3rOTOBIIEHUs1 DOPMYEMbIX U3AEerNvii U3 NIacTMaccoBOMW MIIeHKU, a Takke

cnocob nx narotoBneHuns

(57) Pedbepar:

TepmodhopmoBodHasi  yctaHoBka (1) aonsa
N3roToBrneHnss copmyembix usgenun (114) ns
nnactMaccoBor nneHkn (50), TakMx Kak uallku,
OyTbINKKM, KPbILKM, yNakoBka ANs NPOAYKTOB NUTaHUs
UnM  NodobGHbIX  WU3OEenWi, WMeeT  OCHAalLEeHHYH
OBYX31eMeHTHbIM ¢POPMOBOYHBIM NUHCTPYMeHTOM (20)
TEXHOSOoMMYecKyto nosuumto nnacTn4Horo
hopmoobpaszoBaHus. [ ByXaneMeHTHbI
(POPMOBOUHBIA MHCTPYMEHT (20) UMeeT perynupoBaHo
3aKpennsemMbll BEePXHUA WHCTPYMEHTarbHbIA CTON
(28) ¢ BepxHUM uHcTpymeHToM (30), B KOTOpPOM
NOABWXHO YCTaHOBMEHbl NyaHCoHbI (92), 1 NOOBUXHO
YCTAHOBMEHHbIN HWXHUA WHCTPYMEHTarbHbIA  CTON
(32) C HWKHUM UHCTPYMEHTOM, B KOTOPOM BbIMNOSTHEHBI
nornoctn (112) pgns copmoBaHUs  M3Oenui.
MoaBWXKHON HWXKHWUIA WHCTPYMEHTanbHbI cTon (32)
YCTaHOBMEH Ha Hanpaensowem ycTpolnctee (42) c
BO3MOXHOCTBIO MepeMelleHnss nopd OelcTBueM

NPUBOOHOIO YCTPOWCTBA OTHOCUTENIbHO BEPXHEro
WHCTpyMeHTansHoro crona (28) seepx u BHM3. [lpwn
3TOM  HanpaBrswollee YycTpohctBo (42) B

COOTBETCTBUU C U30OpeTeHueM BnepBble COAEPXWUT
konebGaTtenbHbIi NNaHOYHbIA HanpaBnAWUA  y3en
(40), c NMOMOLLbIO KOTOpOro HUXKHUIA
WNHCTPYMEHTarbHbIA cTon (32) MOXeT nepemMellaTtbest
TNIMHEWHO N OTKIOHATLCA BMecTe ¢ HUM. Kpome aToro,
n3obpeTeHne OTHOCUTCA K Cnocoby W3roToBreHWs

opmyeMbix u3genui  (114) ©M3 nnacTMaccoBon
nnexkn (50).
OdmuynanbHein  GtoneTeHb  "lMpombilUneHHas

cobetBeHHocTh". KHura 1 "MsobpeTeHns, nonesHble
Mogenu, Tonorpadun  MHTerpanbHblX  MUKpoOcxem",
2006, N 12, 15.12.2006. ["ocynapCTBEHHbIN
OenapTaMeHT  MHTENneKTyanbHoONn  CcobCTBEHHOCTH
MwuHnCcTepcTBa 06Pa3oBaHNSA U HayKW YKpauHbl.
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KUHNE ANLAGENBAU GMBH, DE

(54) thermo forming installation and method for producing shaped bodies made of plastic film

(57) Abstract:

The invention relates to a
installation (1) for producing shaped bodies
(114) made of plastic fiim (50), such as cups,
containers, lids, food packagings or the same,
using a forming station that comprises a two-part
form tool (20). Said two-part form tool (20) has
an adjustably fixable wupper tool table (28),
comprising an upper tool (30) with advancers (92)
movably mounted therein and a movable lower tool
table (32), comprising a lower tool (34) with
cavities (112). The movable lower tool table (32)
is guided by means of a guide device (42) and can
be moved relative the upper tool table (28)
towards or away from it by means of a drive

thermo forming

device. The invention is especially characterized
in that the guide device (42) is provided with a
pivoted guide rail arrangement (40) by means of
the which the lower tool table (32) can be
linearly guided and pivoted together with the
arrangement. The invention also relates to a
method for producing the shaped bodies (114) made
of plastic film (50).

Official ~ bulletin  "Industrial  property". Book
1 ‘"Inventions, utility models, topographies of
integrated circuits”, 2006, N 12, 15.12.2006.
State Department of Intellectual Property of the

Ministry of Education and Science of Ukraine.
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(21), (22) [aHi cTOCOBHO 3asBKM:
20041008615, 17.04.2003

(24) OaTta HabyTTa YuHHOCTI: 15.12.2006

(30) LaHi ctocoBHO npiopuTeTy BignoBigHo Ao MNapuabkol
koHBeHUii : 25.04.2002 DE 102 18 486.0

25.04.2002 DE 102 18 511.5

25.04.2002 DE 202 06 600.2

25.04.2002 DE 202 06 601.0

(46) My6nikauis BipoMocTel Npo Buaady naTteHTy

(meknapadinHoro nateHTy): 15.12.2006B29C 51/00
20060101CFI20051220RHUA B29C
51/30 20060101CLT20051220RHUA
B29C 51/26

20060101CLI20051220RHUA

(86) Homep Ta gata nogaHHA MiXKHapPOLHOI 3asABKW
BignoslaHo o porosopy PCT:
PCT/EP03/04029, 20030417

(72) BunaxigHuk(n):
LUinboccep XenbmyT , DE,
Accenb6opH MNetep , DE
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(54) TEPMO®OPMYBAJIbHA YCTAHOBKA A4 BUTOTOBJNIEHHA ®OPMOBAHUX BUPOBEIB 13
MNACTMACOBOI MIBKK, A TAKOX CMNOCIB iX BUTOTOBNEHHS

(57) Pedbepar:

TepmodhopmyBansHa  yctaHoBka (1) ansa
BUrOTOBMEHHA cpopMoBaHUX BUpobiB (114) s
nnactmacoBoi nniBku (50), TakMx AK Yallkn, NAALKM,
KPULLKK, ynakoBKa AOns NPOAYKTIB Xap4yyBaHHA 4
nofiéHMX BMpobiB, Mae ocHalyeHy OBOeneMeHTHUM
dopmyBansHUM  iHCTpyMeHToM  (20)  TexHonorivHy
nosuuito NnacTUYHOro hOPMOYTBOPEHHS.
[lBoenemMeHTHUI hopMyBarnbHUA iHCTpyMeHT (20) mae
peryrnboBaHo 3aKpinnoBaHui BEpPXHil
IHCTPYMeHTanbHUn cTin (28) 3 BEpXHIM iHCTPYMEHTOM
(30), B sIKOMY pyXOMO BCTaHOBrIeHi nyaHcoHu (92), i
PYXOMO BCTaHOBMEHWIA HWXHIN  IHCTPYMEHTanbHUI
CTiN (32) 3 HWXHIM IHCTPYMEHTOM, B SIKOMY BWKOHaHi

nopoxHuHn (112) gns  dopmyBaHHs  BMpobiB.
PyxoMUIn  HWXKHIA  iHCTpPYMeHTanbHui  cTin  (32)
BCTAHOBMEHUA Ha HanpsMHOMY npucTpoi (42) 3
MOXIMBICTIO MepeMilleHHs nig Aieto  npuBigHoro
NPUCTPOI0  BIAHOCHO BEPXHBOTO IHCTPYMEHTarnbHOro
crony (28) BBepx i BHM3. [lpy UbOMY HanpsMHWIA
npuctpin (42) BignoBigHO [0 BWHaxogy Bheplle
MICTUTb XUTHWIA NN@HKOBUIA HanpsaMHuin By3on (40), 3a
OOMNOMOIOK AKOTO HUXKHIN iHCTpYyMeHTaneHuin ctin (32)
MOXKe nepemillyBaTucst NiHiNHO i BigXnnaTuca pasom
i3 HMUM. KpiM Uboro, BWHaxig crocyeTbca cnocoby
BUFOTOBMEHHA popMOBaHUX BupobiB (114) i3
nnactmacoBoi nnisku (50).
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Onuc BuHaxony

BuHaxig ctocyeTbca TepMOOpMYyBarbHOI YCTaHOBKM ANS BUIOTOBMEHHS (hOpMOBaHUX BMpPOBIB i3 nnacTmMacoBoi
MMiBKW, TaKMX AK YallkW, NASLWKA, KPWULIKW, YNakoBka ANs MPOAYKTIB Xap4yyBaHHA YW nogiGHuMX BMpobiB, WO Mae
OCHalleHy ABoerneMeHTHUM ¢opMyBanbHUM (HCTPYMEHTOM TEXHOSOMYHY MO3MLil0 NNacTUYHOrO hOPMOYTBOPEHHS
3rigHo 3 obmMexyBanbHo YacTMHOK N.1 opMynyM BUHaxXoAy, a TakoX Cnocoby BUTOTOBIIEHHSI TaKMX POPMOBaHUX
BUpPOGIB 3rigHO 3 06MeEXKyBanbHOK YacTuHOW N.14 dopMynn BUHaxXoAy.

Ha npaktuui TepmodopmyBanbHi YCTaHOBKM BiOOMI Yy PisHWX BapiaHTax i dopmax BMKOHaHHA. [Mpy ubomy Ans
BMTOTOBIIEHHS NNAWKONOAIGHUX npeaMeTiB 4u popMOBaHWX BUPOGIB i3 MracTMacK 3acTOCOBYIOTb ABOENEeMeHTHUN
popMyBarnbHUA iHCTPYMeHT. OfHa nonoBuHa OpMWU, Tak 3BaHWIA BEPXHil IHCTPYMEHT, 3akpinrieHa Ha BepXHbOMY
iHCTpyMeHTarnbHOMY CTOMi i pa3oM 3 HUM, SIK NMPaBUIIO, 3 MOXIUBICTIO PerynioBaHHA HEpPYXoMO 3'eHaHa 3 pamolo uYu
KOpnNycoM TepModopMyBasribHOT YCTAHOBKW, 3aBOSKW YOMY BEpXHill iHCTPYMeHT Moxe OyTW HanawToBaHun Ha
BMTOTOBJIIOBaHWI popMoBaHuii BUpi6. [pyra nonoBuHa ¢opmMu, Tak 3BaHWUW HUKHIN iHCTPYMEHT, pyXOMO BCTaHOBMeHa
Ha pami Yn Kopnyci TepmMohopMyBarnbHOI YCTaHOBKN.

[N BUrOTOBMNEHHS popMOBaHOro BMPoOYy NONOBUHM POPMU, TOBTO BEPXHIN i HUXKHIN IHCTPYMEHTH, nepebyBatoTb Y
3aKpUTOMY MOSOXKEHHI. Midk BEPXHIM i HXHIM iHCTPYMEHTOM pO3MILLYyOTE YacTo nonepenHso nigirpity i Tomy npuaaTtHy
ONst NNacTUYHOrO (hOPMOYTBOPEHHS NIacTMacoBy MAiBKY, SIKy HalyacTilwe y ¢opMi NOnMoTHa UUKMIYHO nogatoTb Big
PYFIOHY.

Mig Yac npouecy rMMBOKOT BUTSXXKW NIAcTMacoBY NMiBKY 3aTUCKATb MiXK BEPXHIM i HUXHIM IHCTPYMEHTaMu i Takum
YMHOM CPiKCYHOTb i NoNoXeHHs. MoTiM NNiBKY NyaHCOHaMyU BEPXHBOIO iIHCTPYMEHTa BTUCKaKTh Y MOPOXHMHU HUXKHBOTO
IHCTpYMeHTa, Togi SIK Kpai BMIOTOBMIOBAHOMO (hOPMOBAHOMO BUPOOY MPOOOBXKYOTh YTPUMYBATU MiXK BEPXHIM i HUXKHIM
iHCTpyMeHTOM. LLINAxom CTBOpPEHHs1 po3pigXKEeHHS B MOPOXKHUHAX YU LUNSXOM BAYBaHHS NOBITPS NNIBKY NPUTUCKAOTb A0
BHYTPILLUHIX MOBEPXOHb NOPOXKHUH HUXKHBOTO IHCTPYMEHTA i HagatoTb i Takum YvHoM BaxaHoi opmMu.

Micna [ocTaTHLOrO OXONOMKEHHA NNAacTMAacoBOI NMIBKM BHACNIOAOK KOHTAKTYBaHHA 3 - MpU HeobBXiOHOCTI akTUBHO
OXONOAXKYBEGHUMUN - NOBEPXHSMU IHCTPYMEHTA 34IACHIOTL BIOOKPEMIIEHHS ¢hopMOBaHUX BUPOGIB i3 nnactmacoBoil
nniBkK. N8 LbOro HWXKHIA iIHCTPYMEHT migHiMaloTb yropy Ha TOBLUMHY MniBku. Mpu LboMy BignoBigHi pisanbHi KpOMKK
OBOENEMEHTHOro hopMyBaribHOrO IHCTpPyMEHTa BUpI3aloTb OKpeMi (opMoBaHi BMpOOW i3 MMiBKOBOrO MNOMOTHA.
YTBOpEHe Npu LboMy AipHYacTe NOSIOTHO YacTo 3HOBY LMKITIMHO NogatoTh Ha BY30N HAMOTYBaHHS B PYSIOH.

Micns uboro gna BUNyYeHHS hOPMOBaHUX BUPOBIB i3 MOPOXHUH HUXKHIA IHCTPYMEHT BigBOOATb Bif BEPXHLOrO
IHCTpyMeHTa | npyM UbOMY TakMM 4YMHOM MNOBEPTATb HABKOMO WOrO MO3HOBXKHLOI OCi, WO HWXKHIA iHCTPYMEHT
ONVHAETLCS Nepeq cTaneflbHUM NPUCTPOEM i hopMoBaHi BUpobU MoXyTb GyTW nepefaHi cranensHoOMy NpUCTPOLO.

[Mpyknagm TakMx BiQOMMX i3 NpaKkTUKM TepModopMyBarnbHUX YCTaHOBOK onucaHi, Hanpuknag, [B US 6,135, 756 umn
DE 33 46 628 A1].

OpHaye CyTTEBUM €KOHOMIYHWMM HepomnikoM LMX BiDOMUX TepMOodOpMyBarbHUX YCTAHOBOK € Te, WO BOHMW 3AaTHI
peanisyBaT HW3bKi TaKTOBi 4YacToTu nuwe 6nuabko 30 TakTiB 3a XBUMMHY. BuLi TakToBi YacToTn 6e3 NOLUKOAXKEHHS
PYXOMUX YaCTUH HEMOXIIUBI.

Ane - 3Baxalouum Ha naHiBHWIA CborodHi BUCOKWWA TUCK BWTPaT - Taki HW3bKi TakTOBi 4actoTu OGinblie He €
NPUAHATHUMM.

Kpim TOro, He3amoBiNbHMMM Yy BiOMMX TepMOOpPMYBarbHUX YCTaHOBKaxX € BUKOPUCTOBYBaHI MpUBOAU, @ TaKoX
HanpaAMHiI NPUCTPOI AN HUXHBOTO IHCTPYMEHTA.

TepmodopmyBaneHa yctaHoBka, onucaHa [B DE 33 46 628 A1], MicTUTb ABOEneMeHTHUn dopmyBanbHUA
IHCTPYMEHT, NPUHOMY BEPXHill iIHCTPYMEHT BCTAHOBIEHUI Ha KOPNYCi HEPYXOMO, @ HUXKHI - pyXoMo. HWXHIl iIHCTpYyMeHT
ONst 3aMUKaHHS Y1 BiOKpUBAHHS (hopMUK 3A4iMCHI0E koMOiHOBaHe niglioMHe i obepTarnbHe nepeMileHHs 00 BEPXHLOMO
iHCTpyMeHTa | Big HbOrO [O CTaneflbHOro MPUCTPOD, a MOTIM 3HOBY [0 BEPXHBOIO iHCTpymeHTa. [ligiomHe i
obepTanbHe nepeMilieHHs HWXHBOrO IHCTPYMEeHTa peanisoBaHe BaXiflbHO-KOMIHHUM MeXaHi3MOM 3  AWCKOBUMMU
Kynadykamu. Takum YUHOM, HWXHIA IHCTPYMEHT Mae nepemillyBaTuCsl BEpPTMKaNbHO i OOHOYACHO - HaBKOMO CBOEN
NO3O0BXHBOT OCi.

BukopuctaHa y TepmochopmyBanbHii yctaHoBLi, Bigomin [i3 DE 33 46 628 A1], kombiHauis i3 BaXinbHO-KOMiHHOMO
MeXxaHi3My | NpyBoOAYy Ha AMCKOBUX Kyraykax BUKOHaHa gyke cknagHoto. Mpu upboMy cam npuBig Ha AMCKOBUX Kyraykax
AK TaKUi Mae CUCTEMHWUI HedoniK, AKUi nonsarae B TOMY, WO BiH MOXe nepegasaTtyh nuwe obmexeHi aycunns. Jo Toro
X, TakKMi NpUBIQ He MOXe pearisyBaTi BUCOKY TaKkTOBY 4acToTy. PasoM 3 TUM, NpUBOAN Ha AUCKOBUX Kyradvkax CXUSbHI
[0 LUBMAKOMO 3HOCY, TOMY NOTpebyloTb 4acToro MNpoBedeHHs TEXHIYHOro o6CnyroByBaHHs, LIO 3HAYHO MiOBUMLLYE
eKkcnnyaTauiHi BUTpaTU Ha Taki TepModopMyBarbHi ycTaHoBKM. Kpim Toro, obrosoptoBaHa TepModopMyBanbHa
ycTaHoBka 3rigHo [3 DE 33 46 628 A1] MiCTUTb Le OAWH BY305, KA TaKkoX CUCTEMHO MNPUNyCKae fvLle HU3bKi TaKTOBI
YacToTH.

|HWKUA Hegonik uiel BigoMoi TepModopMyBanbHOI YCTAHOBKW MNOMsirae B TOMY, WO MPOLEC BiOOKPEMeHHSs
chopMoBaHuX BUpoGiB noTpebye nopiBHsSHO Barato Yacy i npy UboMy BiabyBaeTbCsi CKOpille 3 BUPI3aHHSM YK HaBIiTb
3MUHaHHSAM, BHaChigoK YOro pisarbHi KPOMKM ABOENeMEHTHOro hopMyBaribHOMO IHCTPYMEHTa LUBUAKO 3HOLWYOThCs. Lie
y CBOlO Yepry 30inblUye BUTpaTM Ha TeXHiYHe obCryroByBaHHS, LIO HEraTMBHO MPOSIBNSIETLCA Ha eKcnryaTauiHuX
BUTpaTax. MiABULEHHS WBUAOKOCTI BIQOKPEMITEHHSI TAKUM YMHOM, LLO, Hanpuknag, MoXxyTe GyTW OOCATHYTI LIBUAKOCTI
BUCIYKK, B TepMOpopMyBanbHii ycTaHoBLi, onucaHin [B DE 33 46 628 A1], HeMoxnunBe Yepes CUCTEMHI NpuynHK. Mpu
LbOMYy OOMEXYIUMMN eneMeHTaMy € QUCKOBI Kynadku, Siki Nopsa 3i CKNagHUM 3ararbHUM MepeMilleHHAM HUKXHBOro
iHCTpyMeHTa MOBWHHI TaKoX BUKOHYBaTW [O0OaTKOBE MOCTYNarbHO-3BOPOTHE MepeMilleHHs Ana BiOOKpeMIieHHsi
chopmoBaHux Bupobis. Mpu cnpobi NigBULLEHHS LIBMAKOCTI BifokpeMreHHa aosenocs 6 AinsHKM AWCKOBUX Kyrnaukis,
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AKi KepyloTb po3fdinioBanbHUM MepeMilieHHAM, BUKOHATW 3HA4YHO KOPOTLIMMW, a BiANOBIAHI 1M KYTOBi CerMeHTu -
MEHLUUMW, Lo, OAHaK, Npuaserno 6 Ao BKpal HecnpuATNMBUX CMIBBIAHOLEHb MiXK NPUBIQHUMK 3yCUNMAMU i, TUM CaMUM,
A0 HEenpunycTUMoro nNigBULLEHHS HABaHTaXKEHHS KOHCTPYKTMBHWUX erleMeHTiB. BHacnigok uboro HaBaHTaKeHi Takum
YMHOM AMCKOBI KyradkM notpebyBanu © NOCTIHOrO TexHIYHOro AOrMsgy YM HaBiTb 3aMiHM, WO HENPUIHSATHO
30inbwyBano 6 ekcnnyaTauinHi BUTpaTn. Takum YnHOM, AMckoBi kynadku [B DE 33 46 628 A1] BU3Ha4aoTb BEPXHIO
rpaHUYHe 3HaYEHHS He NULLe TaKTOBOI YacToTH, ane i WBUAKOCTI BiLOKpeMMeHHs.

TepmocopMyBanbHa ycTaHoBKa 3rigHo [3 US 6,135, 756] Takoxk Mae OBOENEMEHTHUA (POPMYBaSIbHUA IHCTPYMEHT. |
B Hili HANPAMHUIA NPUCTPIN CKOMGIHOBAHUIA 3 MPUBOAOM HUXKHBOTO IHCTPYMEHTArBHOIO CTONa YU HUXKHBOTO IHCTPYMeHTa
i 3a [JOMOMOrol  KynaydkoBO-KPUBOLLMMHO-LLATYHHOTO MeXaHiamy dopMye kombGiHoBaHe nigliomHo-obepTansHe
NepeMillleHHs] HWXHbOMO [HCTPYMEHTa, NPpUYOMy BiH MICTUTb [ABa Kyna4KoBO-KPUBOLUMMHO-LIATYHHUX MeXaHi3amu,
PO3MILLEHi Ha 30BHILLHIX TOPLUAX HUXKHBOTO IHCTpyMeHTa. [Mpu LbOMY HWXKHIA IHCTPYMEHT Ha CBOIX 30BHILLHiIX Gokax
MICTUTE MO TpW Uandu, WO pyxarwTbCa B KPUBOMIHIMHMX Nasax, BUKOHAHUX HEPYyXOMO BigHOCHO kopnyca. Lli
KPVBOMIHIAHI NMasnm MalTb Ay)Ke CKNagHy reoMeTpilo i po3paxoBaHi TakMM YMHOM, WO HWXKHIA iHCTPYMEHT npu
BiOKpUBaHHI hopMU NepemillyeTbCs Bif BEPXHBOrO IHCTPYMEHTa BHU3 | 00epTaeTbCst ANA NpaBMiIbHOMO OPIiEHTYBaHHS
BiOQHOCHO cTanernbHOro NPUCTPol, a MNoTiM 3HOBY BiABepTaeTbCsl BiO OCTaHHbOro. OCKiNbKM ckrnagHa reomeTpis
KPUBOMIHIMHMX NasiB He npuaaTHa ans nepegadi sycunb, HEOOXiOHWMX ANS BiQOKpeMIEHHS copMOBaHUX BUpoOIB,
nepenbayeHi 4oOaTKOBI AMCKOBI Kynayku, 3a AONOMOroo AKUX MatoTb ByTW nepedaHi HeobXigHi Ans Uboro 3ycunns.

Xouva TaknM YMHOM | OOCATHYTEe He3Ha4yHe NiABWLLEHHS LWBMAKOCTI BigokpemneHHs nopiHaHo [3 DE 33 46 628 A1],
ane HeoOXigHi BUCOKI 3Ha4YeHHs LUBMAKOCTI BiQOKPEeMMEHHS A8 BUCIMKM (hOpMOBaHUX BUPOGIB i3 NnacTmMacoBoi NiiBKK
He gocArHyTi. [Mpouec BiOKpeMreHHs 3annWNBCA BUPI3AHHAM Y 3MUHAHHAM.

Ouckosi kynadkn [B US 6,135,756 nopisHaHO 3 DE 33 46 628 A1] 3a3HaoTb 3HA4YHO OiNbLUOro HaBaHTaKEHHS.
BignosigHo Ao upboro BioOyBaeTbCsl 3HAYHO LWBWUALWA 3HOC LMX KOHCTPYKTUBHUX €fieMeHTIB. ToMy HeoOXigHi 3Ha4Hi
obcarn pobiT 3 TexHiYHoro oOCnyroByBaHHS, WO HeraTMBHO BMNMBaE Ha ekcnnyaTauinHi BuTpatu. Kpim Toro,
BHACMIAOK HECNPUATIIMBOIMO CriBBIOHOWEHHA NepegaBaHUMX 3YCUSb HE BUKITIOYEHO, WO WO AMCKOBI Kyradku 6yayTb
TpickaTucs i Todi iXx HeobxigHo MiHATK. Lle Bege go npoctol TepModopMyBarnbHOT YCTaHOBKM | OO MOBHOI 3YMUHKK
BMPOOHMYOro npoLecy.

He 3Baxatoun Ha Ue, 3@ AOMNOMOrol reOMeTPUYHO CKNagHWX i AyXe BaXKO Y3rofXyBaHUX Mk cobor KyricHUX
HanpsiMHUX HeoOXiaHi Ha CbOrofHi BUCOKI 3HA4YeHHs TaKTOBWMX 4acTOT HedocskHi. Kpim Toro, Taki KymicHi HanpsmHi
He 3OaTHi NnepegaBaTh LOCTaTHLO BEMMWKI 3yCWUMns, OCKINIbKM Yepes3 HanpsaMHi nanbli MaloTb 6yTW nepefaHi He nuwe
3ycunns Ans nNigiomMy i onyckaHHS HUXHBOTO IHCTPYMEHTa, ane W 3ycunnsa Ans Moro NpUCKOpPeHHs, YNOBINbHEHHSs, a
TakoX nepeknaaHHa Y obepTaHHsA. Benuki iHCTpyMeHTM 3 gocTaTHIM AN cy4acHUX BUMOT YMCHOM hOpMyBaribHUX
MOPOXHMH 3rigHo [3 US 6,135,756] He mMoxyTb OyTW peanisoBaHi, S OCKiNbKM 3i 30irblUEHHAM po3Mipy 30inbLUyeTbCs
TaKoX i BNacHa Bara HUXHbOTO IHCTPYMEHTa, TOMY 3ycunns, HeoOXigHi Ans BUKOHAHHSA BKa3aHUX BULLe NepeMileHb, He
MOXYTb ByTU nepenaHi.

KpiMm TOro, cknagHa reoMeTpis BENUKOI KINbKOCTI KyMiCHUX HanpsiMHUMX noTpebye iX MOCTIMHOrO TEeXHIYHOro
06CnyroByBaHHs1, OCKINTbKM BOHW BHACMIAOK 3HAYHMX 3yCUIb MOXYTb MOLLIKOAUTHUCA Y1 BTPATUTK HEOOXigHY TOYHICTb.

[o Toro x, noganblnM 3Ha4YHUM HEedOoMNIKOM LMX CKIMagHUX KyniCHUX HanpsMHKX € Te, Lo He 3abe3neyvyeTbca ToYHa
nogava HWXHbOrO IHCTpYMeHTa Npu 3aKkiioYHOMY nepeMilleHHi 4O BEPXHbOro iHCTpyMeHTa. ToyHa nogada HUXHbLOTro
iHCTpyMeHTa BiQHOCHO BEPXHLOIO IHCTPYMEHTa € came Npu BUCOKUX TAKTOBUX YacTOTaX CYTTEBO MepedyMOBO AN
TOYHOTO NOBTOPEHHSA POPMY BUTOTOBIIIOBAHUX BMPOGIB 3 METOK YHUKHEHHS HebaxkaHoro Gpaky.

Tomy 3apadeto LbOro BMHAxXoAy € Take BAOCKOHANeHHs BidOMWMX TepModopMyBaribHUX YCTEHOBOK, MpU SKOMY
MOXYTb OYTU OOCArHYTI 3HAYHO BWL TAKTOBI 4acTOTWU, YMM Moxe OyTu 3abesneyeHa eKOHOMIYHA ekcrnyaTtalis
BOOCKOHaneHux TepModopMyBaneHUX ycTaHoBok. KpiM Toro, 3agadelo BUHaxogy € Takox pospobka cnocoby
BUFOTOBIEHHA hopMOBaHUX BUPOGIB i3 NnacTMacoBoi NMiBKK.

CTOCOBHO MPUCTPOIO 3afa4a BUHaxody BUpilLleHa o3Hakamu n.1 dopmMynu BUHAxXoAy.

CTOCOBHO crnocoby 3apava BUHaxogy BupilleHa o3Hakamu n.14 copmynu BuHaxody.

BinnosigHo Ao BMHaxogy po3pobneHa TepModopMyBanbHa YCTaHOBKa AN BUTOTOBMEHHA (hOPMOBaHUX BUPOBGIB i3
NnacTMacoBoi NNIBKU, TAKMX K YallKW, NNSILLKA, KPULLKWA, YNakoBKa Ana MPOAYKTIB XxapyyBaHHA 4u nofibHux Bupobis,
WO Mae OcCHaleHy [ABOeneMeHTHUM ¢OpMyBarnbHUM  IHCTPYMEHTOM  TEXHOSOMYHY Mo3uuilo  MracTU4HOro
dopmMoyTBOPEHHS. pU LpoMy ABOENEMeHTHUA hopMyBaribHWUI iIHCTPYMEHT Mae peryrboBaHO 3aKpinitoBaHUM BepXHii
iHCTpyMeHTanbHUIA CTiN 3 BEpXHiM iHCTPYMEHTOM, B SKOMY PYXOMO BCTaHOBIIEHi NMyaHCOHW, i PyXOMO BCTaHOBIEHWI
HUWXKHI IHCTPYMEHTanbHWIA CTiN 3 HUXHIM IHCTPYMEHTOM, B SIKOMY BUKOHAHI MOPOXHUHU ANs (hopMyBaHHS BUPOGIB.
PyXoMUI HWXHIA iHCTPYMEHTANBHUIA CTiN BCTAHOBMNEHMI Ha HanpsMHOMY NPUCTPOI 3 MOXIMBICTIO NepeMilleHHs nig
Ai€l0 NPUBIAHOIO NPUCTPOIO BiAHOCHO BEPXHBOIO IHCTPYMEHTAarIbHOro CTOMY A0 HbOTO i Bif HBOrO.

Mpun ubomy Bneplle nepenbayveHo, WO HANPSMHUWA NPUCTPIN MICTUTb NNAHKOBMW HanpsMHWIA BY30I, Ha SIKOMY
BCTAHOBMNEHUA HWXHIN IHCTPYMEHTAanbHWIA CTiN 3 MOXINUBICTIO NIHIKHOrO YK NPSIMONIHIMHOrO NepeMilleHHs | XUTaHHA
pa3oM i3 HanpsMHUM NPUCTPOEM. TaKUM YMHOM HWKHIA IHCTPYMEHTarnbHWA CTin MOXe BUKOHYBATU OLHO3HAYHO
NpsAMOniHiHe NOCTynanbHO-3BOPOTHE MNepeMillleHHs ©6e3 noTpebu opHovacHoro obepTaHHA HaBKOMO CBOET
No300BXHbLOI OCi, AK Lie nependayeHo y BiOMUX PILLEHHSIX PIBHSA TEXHIKK,

[MepeMilleHHs HMXHBOTO IHCTPYMeHTa Ana BMKMAAHHS FrOTOBMX (hOpMOBaHMX BMpobiB BignoBigHO A0 BUHaxogy
[OCSIFHYTO 3@ paxyHOK 30aTHOCTI HanpsiMHOTO MPUCTPOK 3AIMCHIOBATU XMTanbHi (konuBanbHi) pyxu 6e3 notpebu B
06epTaHHA HWXHBbOTO IHCTPYMEHTanbHOro CcTona, Hanpuknag, HaBKONo CBO€i NO3goBXHbOI oci. Takum YMHOM
3abesneveHe "4ncTe" NiABeOeHHS HWXHBOMO IHCTPYMEHTanbHOro crona A0 BePXHbOro iHCTPYMEHTanbHOoro crora npu
KOXHOMY poBoYOMYy XOfi, YUM rapaHTyeTbCsl X MOBTOPIOBAHE, TOYHE B3aEMHE MONOXKEHHS.

Kpim TOro, nepeBara KonuvBanbHOI 34aTHOCTI MNA@HKOBOIO HaMpsMHOrO MPUCTPOIO 3 PO3B'A3KOK XUTarbHOro

5.

775009 C2

UA



v N

0o 0§ L.

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

nepemillleHHst Big4 NiHINHOrO MOCTYNaribHO-3BOPOTHOMO MNepeMilleHHss Nonsrae B TOMY, WO TOMYHICTb MOBTOPEHHS
NPAMONIHINHOIO MOCTYNanbHO-3BOPOTHOMO MEPEMILLEHHA HUXKHBOTO IHCTPYMEHTa Hi B SKili chopMi He 3anexuTb Big
XWTarnbHOro nepemilieHHs. [Jo TOro >, TakMM YMHOM HUWXHIA IHCTPYMeHT Yy onylleHoMmy, To6To Yy BigganeHomy Big
BEPXHBbOTO {HCTPYMEHTa MOSIOXKEHHI 3a JOMOMOrol XWTHOTO HamnpsMHOrO MPUCTPO0 MoXe OyTu BigxuneHui i3 pamu
TepModopMyBasnbHOT YCTaHOBKM | TOYHO NigBeAeHUN JO cTaneslbHOro NpUCTpoto. 3aBOskv LbOMY HUXKHIW IHCTPYMEHT 3
PO3MilLEeHMMMN B HEOMY FOTOBMMMW (hOPMOBAHUMU BMpoGamMy B LIbOMY NOMOXEHHI Moxe ByTu onTUMarnbsHO OpieHTOBaHWUM
BiOHOCHO CTanenbHOro NPUCTPOR | NpU HEOOXIOHOCTI MiHIMHO pyxaTucs A0 HbOro i/abo Big HLOTO.

[o Toro x, 4OAaTKOBOK MepeBaro HOBOTO HaMpPsIMHOTO MPUCTPOI0 3 XUTHWUM NITaHKOBUM HanpsiMHWUM BY3fiOM € Te,
O WapHipHe BCTAHOBIEHHS i NiHINHE HaNPSIMIEHHSI HWXHBOTO IHCTPYMEHTa MK XUTHUMW HanpsiMHUMUW 30iNCHIOETHCS
3a JonomMorol BidoMUX, BIANOBIAHMM YMHOM BUKOHAHUX efleMeHTIB 3B'A3Ky, 3aBAAKW YOMY eneMeHTU 3B'A3Ky MaloTb
GeanocepenHbO NepenaBaTh Ha HWXKHIWA IHCTPYMEHTanbHWIA CTiN Nuwe NpUBIAHI 3ycunns ana noctynanbHO-3BOPOTHOMO
nepeMilleHHs HUXHBOTO IHCTPYMEHTa, a TakoX ANsi BUKOHaHHS BUCIYHOTO xofy; ClpUSiITIMBMM YMHOM 3abeaneyeHo, Lo
HanpsIMHi erNeMeHTM He 3a3HaloTb LMX 3HaYHUX HaBaHTaXeHb. TakuM YUHOM Ha HUXHIW IHCTPYMeHTanbHWI CTin MOXyTb
OyTn ©GeanocepenHbO nepenaHi AOBINbHO Benuki 3HadYeHHs 3ycurnb 6e3 BigoMoro i3 piBHS TeXHiknm nobotoBaHHs
HeGesneKkn HEeYHUKHOro 3Hocy, a TO W Buxogy 3 Nagy BigoMux koMGiHauii AMCKOBUX KynaudkiB i HanpsaMHWX nanbuis,
nepemillyBaHnX Y KynicCHUX HanpsiMHUX | HABaHTaXXyBaHUX NOBHUM NPUBIGHUM 3YCUINSIM.

IHWIi BUrigHI OpMK BMKOHAHHSA | acnekTn LpOoro BUHaxony € npegMeToM JOoOaTKOBMX NYHKTIB hopMynn BUHaxogy.

Y nepeBaxHin ¢popMi BMKOHAHHSA BiOMNOBIAHOI BMHAXomoBi TepMOGOpMYBarbHOI YCTAHOBKM XWUTHWIA MIaHKOBUR
HanpsiMHUMIA BY30JS1 HANPSAMHOIO MPUCTPOI0 Breplle MICTUTb ABi WapHIpHO BCTaAHOBMNEHI Ha pami TepModopMyBarbHOI
YCTAHOBKW XWUTHI HANPSAMHI NAaHKK, MidK SKUMKU 3 MOXKIUBICTIO NiHIMHOTO YW NPSMOMIHIMHOIO NepeMileHHs 40 BEPXHBOro
IHCTPYMEHTarbHOro CTOMY i Big HbOMO BCTAHOBMIEHUM HWXKHIA IHCTPYMEHTanbHUi ctin. Mpu LboMy 3rigHO 3 iHLWOK
nepeBaykHO (POPMOK BMKOHaHHSA BignoBigHOT BUHaxXoOoBi TepModopMyBanbHOT YCTAHOBKM MPUBIOHUA NPUCTPIA Ana
HWXKHBOTO IHCTPYMEHTarbHOro CToNa BUKOHAHUI y BUIMSAi KOMiHYacToro npueoay.

TakuM YMHOM [OCAraeTbCsl CUMETPUYHE HanpsIMIEHHSI HWXKHBOMO IHCTpyMeHTanbHoro cromy. [pu ubomy
3abe3neyvyeTbcs 0COBNMBO TOYHE 3BOPOTHO-MOCTYNAarbHe NepeMmillleHHs] HXHBOTO iHCTPYMEHTarnbHOro cTony. 3aBasku
ABOCTOPOHHBEOMY HanpsIMIEHHIO HIXXHBOTO IHCTPYMEHTamnbHOro cTora He nuwe 3abeanedyyeTbCs MOro TOYHO
napanernbHe MOSOXEHHS BiQHOCHO BEPXHBOrO IHCTPYMEHTarbHOro CTONy, ane W BUHWKae OOAaTKOBWMIA CUMHEpPrivYHWUn
edekT, AKUI nonsdrae y npuknageHHi 3ycunns, CTBOPIOBAHOMO KOMiH4acTUM NPUBOAOM, 3HWU3Y NOCEpenuHi HUXHBOro
iHCTpYMEHTanbHOro CToma Ans 3BOPOTHO-NOCTYNAanbHOrO MOro NepeMilleHHs Bropy i BHM3, TO6TO 40 BEPXHBOro cTtona i
BiO Hboro. [lo TOro X KoniH4acTuii NpuBig 3a AOMNOMOrow BiAnoBigHMX 3'eOHyBanbHUX 3acobiBs Moxe 6yTu 3'eqHaHUn 3
KinbKkOMa TOYKaMU HUKHBOTO iIHCTPYMEHTArbBHOro cTona, 3aBaski YoMy 6e3 3Ha4yHOro NporuHy Y AedopmMadii HXKHBOro
iHCTpyMeHTarbHOro CTorna Ha Hboro MOXYTb OyTU nepenaHi 3HauHi 3ycunns.

[MepeBaroto KomiH4acToro npuBog4y € TEOPeTUYHO 3Bepxy HeoOMexeHa TakToBa 4acTtoTa. 3a [onoMoroto
KoniH4acToro npusofy Breple 6e3 npobrnem MoxyTb OyTW pocsarHyTi TaktoBi Yactotn 40, 50 un I 3Ha4Ho Ginblie
TakTiB 3@ XBUINUHY. [MpU LbOMY CUHEpPriYHUM YUHOM BUKOPWUCTOBYETLCS JiHIMHE 4YM NPSMOSiHIHE NepeMilleHHs
HWXKHBOTO IHCTPYMEHTarbHOro ctona y kombGiHauii 3 KomiHYacTuM npuBodoM Ans 3abe3neyeHHsi TakMX BUCOKUX
TaKTOBUX YacCToOT.

Xoua uei NpuHUUN BigOMKIA i3 NOPLUHEBUX ABUMYHIB BHYTPILUHBOTO 3ropaHHs, B HUX, ofgHaye, BUPILLYETbCA 3BOPOTHA
3afjada - nepegada 3ycwunns, CTBOPEHOrO MpW 3ropaHHi CTUCHEHOI nanbHOi CyMmilli, Yepe3 3BOPOTHO-MOCTyNnarbHe
NnepeMillleHHsi NMOPLUHS Ha LWaTyH, a Bid HbOro Ha KomiH4YacTuii Ban Ana 3abeanedeHHs obepTaHHA TpaHCMicii i, Tum
camuMm, Kormic TpaHcnopTHoro 3acoby. B gaHomy BuHaxogi Bneplue CTBOploBaHe 30BHi obepTanbHe 3ycunns yepes
KONiHYaCTUI NpUBIA NepeTBOPIOETLCA Y MiHiliHe 3BOPOTHO-NOCTYNanbHe NepemillieHHs Ana NpuBeaeHHs B Al HUXHBOro
iHCTpyMeHTa TepModopMyBanbHOT YCTaHOBKU, NO-NepLue, 3 4OCTaTHBO BEMMKUMMW 3yCUNNamMu, a no-gpyre - 3 4OCTaTHLO
BEMMKOK LWBUAKICTIO, i3 AOCATHEHHAM TakToBUX YacToT 40, 50 4n i Ginblue TakTiB 3a XBUAMHY. Taki TakToBi YacToTh
[AOCi BBaXanvcs HeQoCSKHUMMU.

Kpim Toro, nepesaroto BignoBigHOI BUHaxoOoBi kombGiHaLil koniH4acToro npvBoAy i NiHIMHOMO YW NPSIMOSiHIAHOTO
HanpsIMIMEHHS HWXHBOTO IHCTPYMEHTamNbBHOMO CToNna MOPIBHAHO 3 BiDOMUMU TEPMOGOPMYBarbHUMU YCTAHOBKaMU €
BKPall He3Ha4YHUN 3HOC, 3aBOSKM YOMY MOXYTb OyTW 3HA4YHO 3MEHLUEeHi eKkcrnyaTauiliHi BUTpaTh, a TakoX YCYHyTi
NPOCTOI YCTaHOBKWU. TakumM YMHOM MOXe OyTWU He nuwe cyTTeBO 30irblUueHa NMpoAyKTUBHICTb BignoBiQHOT BMHAXOOoBI
TepMoopMyBarbHOi YCTAHOBKW, ane N - Yepe3 3MeHLUEHHs eKcrnryaTauiiHUX BUTpaT 3aBOsku OcobnmnBoO HaginHin
KOHCTPYKLIiT - AOCArHyTE 3ararioM No3UTUBHE CMiBBIOHOLWEHHA BUTPAT | €peKTUBHOCTI.

3rigHO 3 iHWOK nepeBaxHOK OPMOK BUKOHAHHA BiOANOBIAHOI BMHaxomoBi TepModopMyBanbHOI YCTaHOBKM
KONiHYaCTUM NpWBIg TakMM YUMHOM PO3MILLEHUA Ha MNPOTUIIEXHOMY BepXHbOMY IHCTpyMEHTanbHOMYy cTomny 6Goui
HWXKHBOTO IHCTPYMEHTarNbBHOro CTONY BCepeauHi pamn TepModopMyBaribHOT YCTaHOBKM, WO BiCb KOMiH4YacToro Bana,
BiCb MOro eKCLEHTPOBOIO Bigpi3Ky Yy BEPXHi MepTBil TOYLi, TOYKM LUAPHIPHOTO BCTAHOBSEHHSI XUTHUX HanpsMHUX
NMaHOK | TOMKM LIAPHIPHOrO NPUEOHaHHA 40 HUXHBLOTO CTOMa NPU OOCATHEHHI MOro BEPXHLOI MEPTBOI TOHMKM PO3MiLLlEeHi
Ha ysBHIlA cninbHi niHii. Llum 3abesnedyeTbcs cUTyauis, KoM Y BEPXHIN MepTBIM Touli HUXKHBOTO iHCTPYMEHTA,
TOGTO Npwn 3aKpUTOMY DOPMYBaNbHOMY IHCTPYMEHTI 3aBOSAKM NIHIMHOMY MOTOKY 3yCUIb Yepes YCi 3afisiHi KOHCTPYKTUBHI
erneMeHTU Big KOmMiHYacToro NpuBody A0 HWXKHBOMO IHCTPYMEHTarbHOro CTONy NepedaeTbCsl MakcMMaribHe 3yCcunns, He
MOXYTb BUHWKaTW BTPaTK €Heprii Y1 HeCNPUATINBI CMiBBIOHOWEHHS NpUKnageHHsa 3ycunb. Lle € nepesaroto 3okpema y
BMNagKax, Konu B LbOMY MOSIOXKEHHI Yepe3 Li KOHCTPYKTMBHI enemMeHTM Mae OyTu nepedaHuii [odaTkoBMI iMNynbC
BMCIYHOrO NpuBOAY ANsi CTBOPEHHS BUCIYHOIO NepeMillieHHs1 HUXHBOTO IHCTPYMeHTa.

B iHWIA nepeBaxHin hopMi BUKOHAHHSI BiANOBIOHOI BUHaXOOOBI TEPMOMOPMYBaSibHOI YCTAaHOBKU EKCLEHTPUKOBA
YacTUHa Bana KomniH4acToro npueogy 3a AOMOMOIOH0 LaTyHa LIapHIPHO 3B'A3aHa 3 HUXHIM iHCTPYMEHTarnbHUM CTOSOM,
nepeBaxHoO nocepeauHi. Lle 3abesnevye nepesary 6e3nocepenHboi nepedadi 3ycunnsa Big KoriHYacToro npveogy A0
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HWKHBOTO  (HCTPYMEHTanbHOro cTosly. TakMM YMHOM MOXHa BIAMOBUTUCA BiO BiQOMUX i3 pPiBHA TeXHiKkK
GaraToenemMeHTHUX KPUBOLUMMHO-KOMIHHUX MexaHiamiB. [logaTkoBow nepeBarow € Te, Wo Ana 3abesnedeHHs
ONTUMarbHOI nepefadi 3Ha4YHUX 3ycunb Mae OyTW pospaxoBaHa i B pasi HeoOXigHOCTI ONTUMI3oBaHa MiHiMarbHa
KINbKIiCTb HaBaHTaXEHWX KOHCTPYKTUBHUX €NeMeHTIB, Hanpuknag, MeTogaMmu rpaHUYHUX eneMeHTiB. Takum YMHOM Big
novaTky 3abeaneyyloTbCsi MEHLLi BUTPaTK Ha NPOEKTYBaHHS.

B iHWIi nepeBaxHili ¢popMi BMKOHaAHHA BiANOBIOHOT BMHAXOMOBI TEpPMOOPMYBarbHOI YCTAHOBKM LIATYH Mae
Y-nogibHy copmMy, TOOTO posranyXeHuin Ha ABa Nneda r y OBOX PO3HECEHUX TOuYKax LUapHipHO nig'eaHaHun [o
HWXHBOIO IHCTPYMeHTanbHoro crona. Lle ymoxnuerioe onTumMansHy nepegady 3ycuslb HUXHBOMY iHCTPYMEHTanbHOMY
cTony 6e3 noboloBaHHs WOro HenpunycTUMOro AedOopMyBaHHS YU MPOrMHaHHA. Mpy LpOMY LUNSXOM peTerlbHOro
BMOOpY TOYOK LUAPHIPHOrO MPUEQHAHHA CWUMOBMIA MNOTIK B HWKHbOMY IHCTPYMeHTanbHoMy cToni Moxe O6yTu
ONTMMI30BaHMI TaKUM YMHOM, LIO HaBiTb MpU nepenadi MakCUMarbHOro 3ycunns A5 BUKOHaHHS BUCIHKM FOTOBMX
BUPOBIB HUXHIW CTiN He Oyge 3a3HaBaTU NPOrMHaHHA YK gedpopmalii.

B iHWIiA nepeBaxkHin copMi BMKOHAHHSA BigNOBIOHOT BUHaxoOoBi TepMOOpMyBaribHOI YCTAHOBKWM KOMiHYacTUiA
npuBia MICTUTL enekTpUYHWUIA cepBoaBUryH. Vloro nepesaroio €, HaNpuKnad, MOXIMBICTE NPOrPaMOBAHOTO KepyBaHHS!
YK perynoBaHHs, 3aBAOsikKM YOMY NOTOYHI 06epTOBI NapameTpn CepBOABUryHA MOXYTb BYTU ONTUMAarbHO Y3rodXeHi 3
KOHKPETHWM BUMaAKOM MOro 3acTocyBaHHs. Taka onTuMIi3aLia XapaKTepUCTUKU HEMOXIMBA AN NPUBOAIB 3 AUCKOBMMMU
Kyrnadkamu, BiQOMUMW i3 PiIBHS TEXHIKKN ik 0BTSKeHi Hegonikamu.

Kpim Toro, B iHWIN nepeBaxHi hopMi BUKOHAHHS TEPMOKOPMYBaNbHOT YCTAHOBKM nepenbdaqeHo, Lo enekTpu4Hni
CepBOABWUIYH MPUBOAWUTL Y A0 PEeMiHHWMIA LIKIB KOMiHYacToro npueogy 4epes 3yb4yacTuin pemiHb. Lle € ekoHomidHo
BUMOHWM PilLEHHSIM 3 BUKOPUCTAHHAM KOHCTPYKTUBHUX eneMeHTiB, siki fobpe cebe 3apekomeHayBanu. Pasom 3 TuMm,
Ana nepefadi 3ycurnns Big cepBoABUryHa OO KOMIHYacToro NprvBOAY MOXYTb OyTW 3acTOCOBaHi TaKOX LUECTepHi,
LUHEKOBI peayKTopu Ym iHWi MexaHiamu. Kpim Toro, cepBoaBuryH moxe 6yt 6eanocepenHbo 3B'A3aHWIA 3 KOMiHYacTUm
Barnom. [epeBaroto Takoro pilleHHA € MakcumMaribHa KOMMNaKTHICTb KOHCTpPYKLT.

B iHWIiA nepeBaxkHii opMi BUKOHaAHHA BIiANOBIOHOT BUHAxoOoOBi TepMOgOpPMYyBarbHOI YCTAHOBKU Breplue
nepenbaqeHo, Lo HWXKHIA IHCTPYMEHTanNbHUIA CTiN BUKOHAHWIA 3 MOXJIUBICTIO BiAXWUIEHHS i3 pamMu TepMogopMyBarnbHol
YCTaHOBKW i NiagBeAeHHA A0 CTaneribHOro NpUCTpOoLo i BigBeAeHHs Big HbOrO Yy BigAaneHoMy Bif BEpXHBOro iHCTpyMeHTa
MOSTOXEHHI.

Takum YMHOM [OCAraloTbCA He nuLlle 3rafaHi Bulle nepeBaru, ane i MOXIMBICTb TAKOro OpiEHTYBAHHSA HUXHBOTO
cTona Ha cTanenbHWIn NPUCTPIN i NigBEAEHHS OO HbOrO, WO HasiBHI Y HUXHBOMY IHCTPYMEHTI BUrOTOBEHI hopMOBaHi
BMpoOM onTumarbHo, 6e3 nepekociB, 3 HeobOXiOHOK TOYHICTIO MOBTOPEHHA MOXYTb OyTW nepefaHi cranenbHOMY
npuctpoto. MNpun LboMy 3aBOSKU KOMMBArbHIN 30aTHOCTI HaNpsIMHOIO NPUCTpoto 3abeanedyeTbes NiABeAeHHS HUXHBOro
iHCTpyMeHTarnbHOro cTona Ao CTanernbHOro MPUCTPol | TOYHe Moro opieHTyBaHHA. KpiM Toro, 34aTHICTb HWXHBOTO
IHCTpyMeHTanbHOro crona Ao MiHIMHOMO YK MPSAMONIHIMHOMO NepemilleHHs BcepeanHi KonMBanbHOro HanpsiMHOro
npuctpoto 3abeanevye CMHepriYHy nepesary, sika nonsirae B TOMY, WO HUXHIWA IHCTPYMeHT, Hanpuknag, 3a JOMNOMOro
KoniHYacToro npuBogy Moxe 34iCHIOBaTH 3BOPOTHO-NOCTYNanbHe NepeMillleHHs OO cTanenbHOro NpUCTporo i Bif HeOro
i, Hanpuknag, B pasi pisHMX po3MipiB hopMOBaHMX BUPOBIB YMOXKIMBIIIOETLCS AO4aTKOBA KOMNEHCALA AINSHKA LWAXY,
wo mMae nogonatM dopmMoBaHMin BUPIO i3 hopMyBaribHOI MOPOXHWHWM HWXHBLOMO [(HCTPYMEHTa [O CcTaneflbHoro
npuctpoto. Mpu UuboMy B koMGiHaUil 3 HasiBHUM Yy HWXHBOMY IHCTPYMEHTI BULUTOBXyBadem Moxe OyTu AocsirHyTte
ONTUMaribHE Y3roAXKeHHs NepeMileHHs (opMOBaHUX BUPOGIB i3 NOPOXKHUH HUKHBOMO IHCTPYMEHTa HO BiAmnoBigHMX
NPUAMAansHUX NYHKTIB CTanenbHOro NpucTpolo.

Kpim Toro, nepesaroto € Te, WO TaKUM YNHOM Pas3oM 3 BiAMOBIAHOK BUHaXoAoBI TEPMOOPMYBaribHOK YCTaHOBKO
MOXYTb OyTW 3acTOCOBaHi MO-pi3HOMY BWKOHaHi cTanenbHi NMpUCTpolo, 3aBAAKUM YOMY 3 OMNSAY Ha BUrOTOBMOBAHI
chopmoBaHi BUpobun cTanenbHi NpucTpoi MoxyTe ByTu 3acTocoBaHi 6e3 AogaTKOBUX BUTPAT Ha Y3rodKeHHs .

3rigHo 3 iHWOo nepeBaxHo hOPMOK BUKOHAHHA BiAMNOBIgHOI BUHaXo4oBi  TepMOOPMYBarbHOI YCTAHOBKW Ha
HWKHBOMY IHCTPYMEHTanbHOMY CTOMi BCTAHOBIIEHI NPUBOAWM BULUTOBXYBaYiB ANA MiOHIMAHHA i OMyCKaHHA PyXoMo
BCTAHOBJIEHNX Y HWKHBOMY IHCTPYMEHTI BULLTOBXYBaYiB, NEpeBaXHO MiXX NPUAErnUMAU 00 HUXHBOIO iHCTPYMEHTanbHoOro
cTona nrevamu Y-nogiGHoro waTtyHa. [NepeBaroto Lporo pilleHHsi € 3 ogHoro 6oKy Te, Lo BULITOBXYBa4aMu roTOBMM
popMoBaHUM BUpoGam Moxe OyTW HagaHuin gogaTKoBWUW iMNybC, 3aBOsKM YoMy cpopMoBaHi BUpobu 6e3 npobnem
3MOXYTb Moforiatv BiACTaHb Bif HWXHLOTO IHCTPYMeHTa [0 cTanenbHoro npuctpoto. 3 iHworo Goky [oAaTKOBO
nepeBarold pos3MilleHHA MNpyMBOAY BULLUTOBXYBaYIB Mif HWXHIM IHCTPYMEHTanbHUM CTOSIOM € Te, Lo ONTUMarksHO
BMKOPWCTOBYETLCS BiNlbHWUI MPOCTIp MiX nnedamun Y-nogibHoro waTtyHa, YuM AOCAraeTbC MakcMMmarbHa KOMNaKTHICTb
KOHCTpPYKLiT BignoBigHOT BMHaxXoOoBi TepMOdopMyBaribHOT YCTaHOBKM.

B iHWIA nepeBaxkHii opMi BMKOHaAHHA BiONOBIOHOT BUHaxoOOoOBi TepMOgOpMYyBaribHOI YCTAaHOBKM Bheplue
3anponoHoBaHo, Lo nependadeHnin ApyrviA MpWBIGHWA MPUCTPIA, NPWU3HAYEHWN ANA NepPeMilleHHA  HWDKHbOro
iHCTPYMEHTarnbHOro cTona pasoMm i3 MepluvM MpUBIAHUM MNPUCTPOEM BCEPEAVHI HanpsMHOrO MNPUCTPOO 3 METOH
BUKOHaHHS nonepeaHbo 3a4aHoro BUCIMHOIO xody.

3aBasiky UbOMy, Hanpuknag, y kombGiHauii 3 koniH4acTum MpuBOAOM He nulle 3abe3nevyeTbcs BUCOKa TakToBa
yacToTa fK Taka, arne W O4HOYacHO MOXIIMBA BMCOKa TaKTOBa YacToTa BUCIHHOMO XOA4Y, KW pearisye nepemilleHHs
ONst BUCIUKM rOTOBUX c¢hopmoBaHMX BUPOGIB. Mpu LbOMY BUCIMHWIA Xig MOXe 34IMCHIOBATMCSA 3a 4ac, MEHLUURA, Hix
1/10cek. Wnaxom nigHiMaHHSA HWXXHBOTO IHCTPYMEHTaNbHOrO CTona Mo MOro HanpsiMHUX Afs BMKOHaHHS BUCIYHOTO
nepemilleHHs 3abe3nevyeTbcsl TOMYHa B3aEMOAIS HUXKHBOTO IHCTPYMEHTaNbHOMO CToMa 3 BEPXHIM iHCTpyMEHTanbHUM
CTONOM, 3aBAOSKM YOMY NEPEKOCH YK iHWI AedeKkTM npu BMPi3aHHI roTOBUX hOpMOBaHUX BUPOBIB BUKIHOYEH i, TUM
caMiM YyCyBaeTbCA HebaxaHWi 3HOC pisanbHuMX kpomok. [o Toro x, 3abesneyveHo, WO TakuM YMHOM AN BMKOHAHHSA
BUCIYHOrO XOoAdy MNOPIBHAHO 3 BIQOMUMM i3 pIBHSA TEXHIKW pisarnbHUM Y/  3MUHANbHUM  pyxXamu Ha HWXKHIA
iHCTpyMeHTanbHUiA cTin 6e3 npobrem MoXyTb 6yTW nepepaHi 3Ha4HO GinbLUi 3ycunns 3a 3HaYHO KOpOTWMIA Yac. [pu
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LUbOMY B&XIMBO, WO Li 3ycunna MoxyTb OyTu nepenaHi Ha HWXKHIN iHCTpYMEHTanbHUIA CTiN He nuwe LWBKUAKO, TO6To
NPOTAroM KOPOTKOrO iHTepBarny 4acy, ane n 3 BUCOKOK YacTOTOK MOBTOPEHHs, 3aBAsikM YoMy Moxke ByTu gocarHyTa
BMCOKa TaKTOBa 4acToTa BignoBigHOI BMHaxoOoBi TepMOdOpMYyBalbHOI YCTAHOBKM SIK 3 TOYKM 30pY 3MUKaHHS i
BiOKpPMBaAHHA hOPMYBAaSIBHOMO IHCTPYMEHTa, TakK i 3 TOYKM 30pYy BUCIHKM ONA BiOOKpPeMISIeHHsi roTOBUX (POpMOBaHUX
BUpOGIB Npu 3akpuToMy hOpMyBanbHOMY iHCTPYMEHTI.

BianosigHo iHWOT NnepeBaykHO! (hopMU BMKOHAHHA BMHAXOAY OAPYrviA NPUBIGHUA NPUCTPIA ANS BUKOHAHHS BUCIMHOTO
Xogy MICTUTb FigpaBnivYHUA uuniHgp. MNepeBarol Takoro pilleHHs € Te, WO MOPIBHAHO 3 TpaguuinHUMK npusogamn 3
AVCKOBUMM Kyradkamu, a TakoX MOpiBHAHO 3 KPUBOLLUMHUM NPUBOAOM, Lo Aobpe 3apekoMeHnayBaB cebe y BionoBigHin
BUHaxoOoBi TepMocopMyBanbHii YCTaHOBL ANsi NPMBOAY HUXHBLOMO IHCTPYMEHTanbHOro cTona, riagpaBniYHUin BUCIHHWIA
npuBig MoXe nepenaty Ha HWXKHIA IHCTpyMeHTanbHUiA cTin we Ginbli 3ycunna 3a 3Ha4HO KOPOTLUMM NMPOMIXKOK 4acy,
3aBASKN YOMY MOXe BYyTU COpMOBaHUA ONTUMAaNBHUIA BUCIMHWUIA iMNynbe. [lo Toro X, rigpaenidHuin NpuBig -aHanorivHo
KONiHYacToOMy NPVBOAY 3 €NeKTPUYHUM CEPBOABUIYHOM - NiAAAeTbCA ONTUMAarbHOMY peryrioBaHHIO, TOOTO Moxe 6yTu
3anyyeHun 4O aBTOMAaTUYHOTO KepyBaHHSA TEXHONOMYHUM NPOLECOM | SKHaNKpaLlM YUHOM Y3TrOMKEHUIA 3 KOMiHYacThMm
npusogoM. Takum YmHoM Moxe ByTn 3abesneveHo, WO BUCIHHWUIA Xig BUKOHYETBCA TOYHO TOAI, KOMW HUXHIW IHCTPYMEHT
nepebyBae y BEpxHin MepPTBIN TouUi, TOBTO KONMM (hOPMYBaNbHUA iIHCTPYMEHT 3iMKHYTUIA.

3rigHO 3 iHWO nepeBaxHOK ¢OPMOI BUKOHAHHS OOBXWHa BMCIMHOMO Xogy ApPYroro MpuUBIOHOMO NPUCTPOID
cTaHoBUTL Big 3mMM go 10MM, nepeBaxHo Big 5 oo 8MMm, ocobnmeo nepesaxHo Big 1,1 oo 1,3 TOBLWMHM nnacTMacoBoi
nniskn. Lle 3abe3nevye onTMManbHUn pesynbTaT BUCIHKM rOTOBUX POPMOBaHMX BUPOGIB i3 3aTUCHYTOI MiXK BEPXHIM i
HWXHIM iHCTpyMeHTamMu nnactmacoBoi nniBku. Pasom 3 TUM 3abesnedyloTbcsi 0COBNMBO YUCTI Kpai BigoKpeMneHnx
popMoBaHUX BMpOGIB, 3aBOskM YoMy MOxHa obiiTuca 6es ix gopartkoBoi ob6pobku, Hanpuknag, 4na BCTAHOBMEHHS
KPULLIOK.

Ak yxe 6yno Bulle Bka3zaHO, MOCTaBfeHa 3aAada CTOCOBHO Crocoly BUpilleHa o3Hakamuy n.14 cdopMynv BUHaxo4y.

[Mpn LBOMY 3anpONOHOBaHO CNOCIO BUIOTOBMEHHSA hopMOBaHMX BUPOOIB i3 NnacTMacoBoi NAiBKW, TAKUX K YallKu,
NAALWKK, KPULLKKA, YyNakoBKa NS NpoayKTiB Xap4yBaHHS Yu NoAiGHMX BUMPOGIB i3 3aCTOCYBaHHAM TepMOohopMyBanbHoT
YCTaHOBKM 3 BKas3aHWMW BULLE POOOBMMU O3HaKaMu, AKAWA BKoYae Taki cTapii: a) 3akpvMBaHHA ¢popMyBanbHOMo
IHCTPYMEHTY LUNAXOM HanpsaMieHHs PYXOMOro HWXHBLOIO iHCTPYMEHTAaNbHOMO CTOMa HanpaMHUM MPUCTPOEM i nodadi
HWXHBOIO iHCTPYMEHTarbHOro crona nig Aieto NpUBIGHONO NPUCTPOIO TaKUM YMHOM, WO BiH 34aTeH nepemiwyBartuncs y
HanpsMKy OO0 BEepPXHbOro iHCTPYMeHTanbHoro crona, b) BuroToBneHHs dopmoBaHoro BUpoBYy npu 3akpuToMmy
opMyBanbHOMY IHCTPYMEHTI, C) BiOKpMBaHHS (hOpMYBamnbHOMO iHCTPYMEHTa LWASAXOM HanpsMieHHS PyXOMOro
HWXHBOIO IHCTPYMEHTArIbHOIO CTOMa HanpsiMHUM MPUCTPOEM | NOAaui HWXHBLOIO IHCTPYMEHTanbHOro ctona nig Aaieto
MPUBIGHOrO NPUCTPOIO TAaKUM YMHOM, IO BiH 3gaTeH nepeMillyBaTucs y HanpsaMKy Bif BEPXHbOIO iHCTPYMeHTarbHOro
ctona, d) Buny4eHHa copmoBaHMX BMpobiB, B pasi HeobxigHOCTi Ao cTanenbHoro npuctpot. Mpy UbOMY 3rigHO 3
BMHAxXo4OM BMepLUE 3anpornoHOBAHO, LUO HWXKHIN IHCTPYMEHTanbHUIA CTin 3a [OMOMOrol XWTHOTO  HanpsiMHOMoO
NPUCTPOIO NPAMONIHINHO NepeMilyoTe ANA 3aMUKaHHS | BiOKpUBaHHS OOPMYyBarnbHOMO iHCTpyMeHTa i pasom 3
HanpsMHUM MPUCTPOEM BiOXUNAIOTb AN BUMyYeHHs dopMoBaHMX BUpoGiB. LM pocsaraoTbes yxe onucaHi Bulle
nepeBaru i CMHeprivHi edpekTn.

IHWI BUrigHi chopMM BMKOHaHHA | acnekTW LbOoro BMHaxody CTOCOBHO Crnocoly € npegmMeToM AoOaTKOBMX MYyHKTIB
dopMynn BUHaxoay.

3rigHO 3 NepeBaxKHOK (POPMOK BMKOHaHHSA BiOMNOBIgQHOMO BMHAXOAOBI cnocoly NpUBEAEHHS B Ail0 HUXKHLOIMO cTona
30iACHIOTL NPUBIGHUM NPUCTPOEM, BUKOHAHUM Y BUIMSAI KoniHYacToro npueogy. JocarHyTi LM nepeBary i CUHeprivHi
ecekTn yke Oynu onucaHi Buwe. BignoeigHo Ao iHWOI nepeBaXkHOI (hOpMWM BUKOHaHHS BigMOBIAHONO BUHaXoOOBI
cnocoby HWXHIA IHCTPYMEHTanbHU CTin y BigganeHoMy Bif BEPXHbOrO iHCTPYMEHTaNbHOrO CToNia MOSIOKEHHI
BIOXUNSAIOTbE Pa30M i3 XUTHUM HanpsAMHUM MPUCTPOEM i3 pamMu TEPMOOPMYBanbHO! YCTaHOBKW, NO3ULIOHYOTH MOro
BiJHOCHO CTanernbHOro NPUCTPOLO i NepeMillyloTe 4O CTanensHOro NpUCTpolo i Big Hboro. KpiM Toro, 3rigHo 3 iHWoO
NepeBaykHOK (POPMOK BUKOHAHHS BigMoOBIQHOMO BUHaxXo4oBi Cnoco®y HWKHIA iHCTPYMEHTANbHUA CTin pasoMm i3 horo
NPUBIGHUM MPUCTPOEM BCEPEOMHI HANPAMHOIO NPUCTPOIO MNiAHIMAKOTL | ONycKalTb 3a AOMNOMOro APYroro npuBigHoOro
NPUCTPOIO AN BUKOHAHHS BUCIYHOrO nepeMilleHHs 3 nonepenHbo 3agaHWM 3Ha4YeHHsSM BUCiHHoro xody. lNepesarm i
CUHEpTiYHi edheKTU, WO CTOCYHTBCA Liel 03HaKK, Takox yxe Bynu onucaHi BuLle.

Hwx4ye BMHaxig AokNagHile MNOACHIOETHCA 3 BUKOPWUCTAHHAM MPUKNagy BUKOHAHHA, MpeacTaBfieHoro Ha
intocTpadisx. Ha HUX cxemaTnyHO 306parkeHo:

®ir.1. Bug cnepeny Ha bopMy BUKOHaHHS BigNoBiAHOI BUHaxo4oBi TepModopMyBaribHOI YCTaHOBKM;

®ir.2. Bug 36oky Ha 306paxkeHy Ha ®ir.1 ¢dopMy BUKOHaHHA BiAMNOBIAHOI BMHAXOAOBI TepMOKOPMyBanbHOT
yCTaHOBKU;

@ir.3. ®parmeHT BrAy 360Ky Ha NpuvBIg ANS BIOXUMSHHS NN@HKOBOIO HanpsiIMHOMO MPUCTPOLD 306paxeHoro Ha dir.1 i
2 BapiaHTy BignoBigHOT BUHaxXo4oBi TepMOOPMYBaSibHOT YCTAHOBKM;

®ir.4. Nepepis no niHii X-X Ha dir.3;

@ir.5. Mpencrasnennii Ha dir.1-4 BapiaHT y HaxUNeHoMy POBOYOMY NOSMOKEHHI;

@ir.6. TpuBUMIPHWIA CNPOLLEHWIA BUL PYXOMUX BY3MiB NPUKNagy BWKOHAHHA BiONOBIgHOT BUHaxoOoBi
TepMohopMyBarnbHOT YCTaHOBKU, Ha SIKOMY CTPIflkaMy NO3HaYEeHO MiHINHE NepeMillleHHs! HUKHBOTO IHCTPYMEHTarbHOro
cTona;

dir.7. TpMBUMIPHUA cnpolleHnin Bug 306paxeHoro Ha Pir.6 BapiaHTy, Ha AKOMY iHWMMMK CTPINKaMu no3HaueHo
BUCIYHE NepeMilleHHS HUXHBOIO IHCTPYMEHTAaNLHOMo CTona;

dir.8. TpMBUMIpHWUIA cripoleHnii BUA 306paxkeHoro Ha Pir.6 i 7 BapiaHTy, Ha SKOMY iHLUMMW CTPINKaMKn No3Ha4eHo
nepemillleHHs NpY BIOXWUNAHHI HAaNPAMHOIO MPUCTPOLO.

Ha ®ir.1 ans npuknagy npencTtasrieHa popma BUKOHaHHS BigNoOBIigHOI BUHAXO4OBI TEpMODOPMYBarbHOI YCTaHOBKM
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1 y Buai cnepeny. Pyxomi By3nu TepmodopMyBasibHOI yCTaHOBKM 1 BCTaHOBMEHi Ha kapkaci 2. Kapkac 2 moxe 6yTu
BUKOHaHWIA, Hanpuknag, y opMi KapKacHUX CTIMOK i3 nMcToBoOl cTani, nigaaHoi Bignycky. PosamiweHa BHM3Y, To6TO
6ina nignorn, nonepeynHa 4 3'eqHye KapkacHi CTiKM 2 i 0gHOYMACHO CNyXUTb OMNOPOK ANA KoniHYacToro npusogy 6.
KoriH4acTwii npuBig 6 y npeacTaBneHoMy BapiaHTi NPUBOOMTLCS B Ail0 eNeKTPUYHUM cepBoaBuryHom 8. Moro npusigHe
3ycunna nepegaetbes Yepes pemiHb 10 i pemiHHi wkiBn 12 i 14, wWo 3okpema Kpalwe BMAHO Ha Pir.2 y Buai 3boky.
KoninvacTtuii npusig 6 y npeacraBneHoMy BapiaHTi CUMETPUYHO BCTAHOBMIEHUI HA NOPIBHSAHO KOPOTKMX Baxensx 16,
npuyoMy Bakeni 16 y CBO Yepry LapHipHO BCTAHOBIEHI Y NIAWNNHUKOBIK CTilUi 18, 3aKpinneHin Ha nonepeudnHi 4.

Ha @ir.1, sk i Ha dir.2, maitke nocepenuHi 300paXkeHU y 3aKpUTOMY CTaHi ABOENEMEHTHUMI chopMyBanbHUI
IHCTPYMeHT 20 TeXHOMNOr4HOI No3uLii NAacTUYHOro PopMOYTBOPEHHST TepMOochopMyBaribHOI ycTaHoBKM 1. 300paxeHa y
BEPXHiN 4YacTuHi dir.1 i Pir.2 nonepeunHa 24 3'egHye oOMABI KapkacHi CTiKM 2 Hag LBOENEeMEHTHUM hopMyBanbHUM
iHcTpyMeHTOM 20 i CnyXXnTb OCHOBOI AnA NpuBOAY 26 HOCTMPYBaHHS BEPXHBOrO iHCTpYMeHTanbHoro crona 28 i3
3aKpinfeHnM Ha HboMy BepxHiM iHCTpymeHTom 30. MNpuBig 26 Ans CTUpYBaHHA BEPXHBOMO IHCTPYMEHTarbHOro crona
28 Moxe OyTW BUWKOHaHWIA, Hanpuknag, Yy dopmi Mikponpusogy 3 rBUHTOBOK BMOBipkoo nodTiB.  HWkHIA
iHCTPYMeHTarnbHUIA CTin 32 € OCHOBOK ANS HUXHLOTO IHCTPYMeHTa 34 i 3a JONOMOrolo BignoBigHUM YMHOM BUKOHaHUX
NiHIRHUX HanpsMHUX 36 BCTAHOBMEHMA MK XUTHUMW HanpsiMHUMK nraHkamyi 38 XUMTHOrO MMaHKOBOMO HanpsiMHOTO
Byana 40 (gue. ®ir.3 i 4) HanpsAMHOro NpucTpo 42. Ha HWXKHIN NOBEPXHi HUXKHBLOIO IHCTPYMEHTarbHoro crona 32
3akpinneni yuningpu 44 BULWITOBXYBaYa i BEPXHi NiAWWNHUKK 46 waTyHa.

Mix BepxHim iHCTpyMeHTOM 30 i HUXKHIM iHCTpyMeHTOM 34 chopmyBanbHoOro iHCTpyMeHTa 20, 306paxeHoro Ha Pir.1 i
2 3aKpUTUM, PO3MILLLeHUI NaHUloroBuii TpaHcnopTep 48, skum nnactmacoBy nniBky 50 nogatoTb 4O ABOENEMEHTHOro
popMyBarnbHOro iHcTpymeHTa 20, a nicns opMyBaHHs | BUpYOYyBaHHSI TPAHCMNOPTYOTL He 306pakeHi TyT hopMOBaHi
BUpOGK, NpuHoMy nnactmacoBy nnieky 50 3a gonoMoroto BignoBigHUX 3acobiB y 30HI 4BOENEMEHTHOMO (hOpMYBaribHOMo
iHCTpyMeHTa 20 HaTAaryloTb y ABOX HanpsiMKax.

BepxHii iHCTpyMeHTanbHWIA CTin 28 BCTAHOBIEHWI 3 MOXIMBICTIO MEPEMILLEHHSI MO NIHINHUX HanpAMHUX 52 MixX
KapKacHUMW CTiikamn 2. HWXHIA iHCTpyMeHT 34 Moxe MICTUTWU, Hanpuknag, pisbboBy NOBEPXHIO po3Mipamu
490MMx 1040MM. TakMM YMHOM MOXKYTb OYyTWU peanizoBaHi 4YoTupu pagu no 8 rHisg ona 32 dopmMoBaHux Bupobis
piameTpom 6nmnsbko 75MM. Lle o3Hadae 3aranbHy OOBXMHY BUPYOYBaHMX Kpomok 7640MM, wWo noTpebye 3aranbHoro
3ycunnsa 6nmabko 400kH.

BepxHin iHcTpymeHT 30, Hanpuknag, Yepes AeTanbHile He 300paXeHUn po3nipHUA ernemMeHT 3akpinfeHun Ha
BepxHbOMYy cToni 28. [eTanbHile He 300paxkeHi HanpaAMHi pelku MonerwyTb MOHTaX iHCTpymeHTa. PisbboBui
komneHcatop 54 3a30opy CNYXWTb ANS  KOMNeHcauil 3as3opy, Hanpukniag, B Mikponpuodi 26 BepXHbOro
iHCTpyMeHTanbHoro ctona 28. JiHilHI HanpaMHi 36 Ans HUXKHBOMO IHCTPYMeHTanbHoro crtona 32 matoTb 6esntodToBy
IOCTUPOBKY i 3abe3neqyloTb TOYHE HanpsiMieHHs HWXKHbOro iHCTpyMeHTa 34. JliHiHi HanpamHi 52 BepxHboOro
IHCTPYMeHTarnbHoro crony 28 mawTb He 300paxeHi geTarnbHille perynboBaHi 6e3 nodTy KOB3HI HANPSMHI.

PoamileHi nig HWXKHIM iIHCTpyMeHTanbHMM cTonom 32 npusoan 44 BMWTOBXyBaYa Ana BUOMMOrO Y BUpisi Ha Qir.2
BMLUTOBXyBa4a 56 MatoTb ABa NHEBMAaTUYHI LMNiHOPY 3 OOMeXeHHAM xoay.

3B'I3aHWI 3 KONIHYACTUM NpUBOAOM 6 WaTyH 58, SKMI TaKoXK MOXKHA Ha3BaTW WaTyHOM AnS NigHIMarbHOro npueogy
HWXKHBOTO IHCTPYMeHTanbHoro crona 32, y npeacTaBrieHoMy TYT BapiaHTi Mae hopMy TPUKYTHUKA YK NiTepn Y. HWXKHA
yacTuHa 60 waTyHa 58 wapHipHO BCT@HOBMEHa Ha eKCLUEHTPUYHOMY enemeHTi 62 koniHdacToro Bany npueogy 6.
Obugea opieHToBaHi yropy Ha ®ir.1 i 2 nneva 63 Y-nogibHoro waTyHa 58 LwapHipHO BCTAHOBMEHi Y MigwmnnHukax 46
LATYHa HWXHBOTO IHCTpyMeHTanbHoro ctony 32. Lli obugsa BepxHi nigWMnHUKK 46 waTyHa po3MileHi TakuM YMHOM,
wob 3abesneynTn AKOMOra MEHLUMA MPOrUH HWXHBOro crona 32, a TakoX SfKOMora MeHLy WNoro BracHy Bary.
Y-nogibHui watyH 58 y npeacrtaBneHomy BapiaHTi Mae Ha HWXHbOMY KiHui 60 nuwe oguH NigwunHUK, 3aBaskn YoMy
ANa NpUBEOEHHs oro B Aito 4OCTaTHbO OOHOMO KOrliH4acToro npveoay.

Ak yxe Oyno BKasaHO, KOMIHYacTUA npuBig 6 Mae CTike OO NpOrMHy ABONIGLWMNHUKOBE BWKOHAHHSA. [ns
NonerwerHHs MOHTaXy NIgWWNHUKA MOXyTb OyTW posgineHi. KoniHd4acTui npuBig 6 LWapHIpHO BCTaHOBMEHWUN
nocepenuHi Baxenis 16, siki yTBOPIOOTL CBOTO pofy ABOKOPOMWUCTIOBWI MexaHiaMm. Moro mpaBuil KiHelb LUapHIpHO
BCT@HOBMEHWUI Ha NiOWMNHUKOBINA CTiui 18, 3akpinneHin Ha nonepe4unHi 4. JliBuii KiHeLb OBOKOPOMMWCIIOBOIO MeXaHiamy
3B'A3aHUA 3 BUCIHHMM npuBodoM 64. BuciyHui npusig 64 cknagaeTbesl, Hanpuknag, i3 rigpaeniyHoro uuninvgpa i
BiQNOBIQHOT rigpaBniyHOI YCTAHOBKW, fKa 3a [OOMOMOrol TigpaBfivHOrO UuniHOpa CTBOPKOE yAapHe BUCIYHE
nepemMillleHHs1, sike Yepe3 OBOKOPOMUCIIOBMI MexaHiaMm 16, koniHyacTui npueig 6, watyH 58 i nigwumnHukn 46 Ha
HUXHBOMY IHCTPYMEHTarnbHOMY CToni 32 nepenaeTbCa HMXKHBOMY iHCTPYMeHTY 34.

Byson npusegeHHA B Aito KoniHYacToro npueogy 6 - sk y»ke Oyno paHilwe BKasaHo - MOXe MICTUTU CepBOLBUIYH 8,
AKUIA Yepes penykTop, 3yb4acTuii pemiHb, 3yO4acTy naHUroBy nepegadvy Yv NomibHWM MexaHism y 6esntodToBOMYy
BUKOHaHHI i€ Ha koniHYacTui npueig 6. B TakoMy pasi 3akpuBaHHS i BiKpWBaHHS OBOENEMEHTHOrO hopMyBanbHOro
iHcTpymeHTa 20 Bignosigae koxxHUM 180° obepTaHHs koniHYacToro Bana.

Yke nokasaHi Ha Pir.1 i 2 xuTHi Baxeni 38, HA AKAX BCTAHOBMEHUA HWXKHIN iHCTpyMeHTanbHuiA ctin 32, y
npeacTaBneHoMy TyT BapiaHTi MaloTb AeTarbHile nokasaHi Ha dir.3 GiYHi HanpsMHi 66 XUTHUX BaXenis, BUKOHaHI y
BUMMAAI ponukie. BukoHaHi, Hanpuknag, y BUMaAi ponukie GidHi HanpsiMHi 66 XMTHUX Baxkenis 38 nepemilaTbes Ha
He 300paxeHVX AeTarbHille HanpsaMHWX i BCTAHOBMEHi 3 MOXIMBICTIO 6e3nioddTOBOro perynioBaHHa AN TOYHOro
HanpPAMASHHA HUXKHBOTO IHCTpYMeHTa 34.

BukoHaBuMMU enemeHTaMu AN NpUBELAEHHSA B Ail0 XUTHUX HANPAMHMX MAaHOK 38 XUTHOro HanpsAMHOro NaHKoBOro
npuctpoto 40 € BCTaHOBMEHI No obuaea 6ok HMKHBOrO ctona 32 watyHn 68. MNpucTpoem Ans BUPOBNEHHS XUTHOMO
NepeMilLlEeHHsI HUXKHBOTO IHCTPYMeHTa 34 4Yepes XWUTHI HanpsiMHi NnaHku 38 MoXe CRyXWUTW LiloYniA Ha obuaBi XWTHI
HanpsiMHi NnaHkn 38 KpMBOLWUNHWIA NpuBig 70, AKMA MOXe MICTUTWU, Hanpuknag, NpUBIOHWA PEOYKTOPHUI CEPBOABMIYH
72 i cMHXpoHisytounii Ban 74. Lli nogpobuui geTanbHilwe nokasaHi Ha dir.4 sk nepepia no niHii X-X Ha dir.3.
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[ns oBMexXeHHs XUTHOro pyxy B paMi Yu B Kapkaci 2 nepenGaqeHnii ynop 76 XMTHOro Baxkens, nokasaHuin Ha oir.3.
Lleir ynop 76 xuTHoro Baxens 38 BUKOHAHMI 3 MOXIUBICTIO 3a0e3neYeHHsi TOYMHOrO MNO3ULIOHYBAHHS HUXHLOMO
iHCTpyMeHTa 32.

MpuBig AN No3nUioHYBaHHSA BEPXHBOro IHCTPYMeHTarbHOro crona 28, Akuin Moxe OyTu BUKOHaHWI, Hanpuknag, y
BMINS4I MikponpuBeogy, CryXuTb He Nnue ANs perynioBaHHA BMCIHHOMO Xopy, ane Takox Moxe OyTu 3agigHun i ans
BMUWKAHHA Y1 BUMUKAHHA BUCIYHOIO xogy. Ha ®ir.1 i 2 nuwe dbparmeHTapHO nokasaHi peryntoBarnbHi rBUHTU 78 MOXYTb
NPUMBOAUTUCS B Ail0, HANpuUKnag, Big peaykTopHoro ABuryHa 84 vepes WHekoBi pegyktopn 80 i CMHXpOHi3ytounin Ban 82.

Y npencTtasneHoMy Ha ®ir.1-5 BapiaHTi koMmneHcaTopn 54 3a3opy B pi3bbi, BUKOHAHI Ana npuknagy y Burmagi
NMHEBMAaTMYHUX CUMbOHHMX LMMiHAPIB, Yepe3 feTarbHille He NokasaHi TarM BiaTArylTb iHCTpYMeHTanbHMin CTin 28
Yropy 3 MeTOK YHUKHEHHs1 BiYHMX 3830piB MiXX rBUHTaMW i raikamu.

Ak geTtanbHiwe nokaszaHo Ha Pir.2, ycTaHoBKa MICTUTL By3on 86 nyaHcoHiB. Byson 86 nyaHCOHIB KpiM iHWoOro y
npeacTaBneHoMy BapiaHTi MiCTUTb BUKOHAHMIA Y BUMMAAI cepBoABUryHa NpuBig 88 nyaHCOHIB, SKM Yepes AeTanbHie
He nokasaHi Ha Pir.2 3ybyacty pemMiHHy nepepadvy i nnaHeTapHO-rBMHTOBY Nepenavy 3 rankamu i po3HiMHUMKU My TaMmm
3B'A3aHUN 3 nnuToto 90 MyaHCOHIB i BCTAHOBMEHUMMU Ha HiM nyaHcoHamu 92. MNpu LBOMY MpUBIO NYaHCOHIB MOXe
MICTUTW TaKOXX BUCOKOAWHAMIMHWIA CEPBOABUIYH.

Y 306paxkeHoMy Ha Dir.1 anbTepHaTUBHOMY BapiaHTi NPMBOAY MyaHCOHIB Byana 86 BiH MOXe MICTUTU KOHcomb 94,
Ha SKii BCTAHOBMEHWW rigpaBnivHWiA uunivap 96, akui i cny»kMTb NpMBOAOM nyaHcoHiB. KoHconb 94 3 rigpaBnivHnm
UUNIHOPOM NiHINHO MepeMillyeTbCa Pas3oM i3 BEPXHIM iHCTPYMeHTanbHMM cTorioM 28. TakMM YMHOM, BiOCTaHb MiX
rigpaBnivHMM UmniHgpom 96 i BepxHiM iHCTpyMeHTanbHMM cToriomM 28 3aBXAaW 3anuvwaetbes ctanoto. igpasnivHuni
uunivap 96 oTodeHuid kopnycom 98, 3aBOSKM YOMY HaBiTb NPWU HE3HAYHOMY BUTIKaHHI rigpaBniyHe Macrno He Buige
Has3oBHi. LlaTtyH 100 LWwapHipHO BCTAHOBMEHUM Ha LWITOKY rigpasnidHoro uuniHgpa 96, gk nokasaHo Ha @ir.1, i
NPOTUNEXHMM Bif rigpaBnivyHoro uuniHapa 96 KiHUeM LapHipHO 3'ed4HaHWi 3 MpaBMM KiHLEeM XuTHoro Baxkens 102.
Baxinb 102 3 MOXIMBICTIO XUTaHHS BCTAHOBMEHWM Ha migwmnnHuky 104. MigwunHmuk 104 BCTAHOBNEHMI Ha CTinui, ¥
CBOIO Yepry 3akpinneHy Ha BepXHbOMY iHCTpyMeHTanbHoMy cToni 28. Ha niBomy KiHUi xuTHoro Baxensa 102 wapHipHO
BCTAHOBMEHUA HaTUCKHWIA waTyH 106, 3'egHaHui 3 nnutoto 90 3 nyaHcoHamu 92. ligpaBnidHWMiAe uuniHgp Ans
npuBedeHHa B Ail0 NyaHCOHIB 92 MOxe MICTUTM GIoK CepBOKepyBaHHS, 3a OOMOMOrOl0 SIKOro MOXHa 3dilicHioBaTU
nporpamMoBaHe KepyBaHHS BENWYUHOW Xoay uuniHapa 96. HeobxigHwii rigpaBniyHuin arperat Moxe OyTu po3MillleHnin y
HWXHI YacTuHi yctaHoBku. LatyH 106 moxe OyTu 3B'a3aHuii 3 nnutoto 90 NyaHCOHIB Yepes KoMMeHcauitHy MydTy.
Kopnyc 98 ans rigpaenivHoro yuniHgpa 96 CnyXntb He nuile Ans 3axucTy Big MOXIMBOrO BUTIKAHHA rigpaBnivdHoro
Macna, ane n Moxe TakoX MICTUTU Briok CepBOKepYBaHHS | AaT4MKM ONsl BUABMEHHS MOXIMBOrO BUTIKaHHS mMacna, a
Takox 3acobu ans roro BinseaeHHsA. CkasaHe AificHe TakoX | Ans rigpasnivHuX TpybonpoBoais.

Ak nokasaHo Ha ®ir.2, BignoeigHa BWHaxomoBi TepmodopMyBanbHa YycTaHoBka 1 Moxe OyTn obnapgHaHa
cTanernbHuM npuctpoem 108, sikuiA NpuiiMae BUroTOBreHi popMoBaHi BUPOOU MiCNsi BULITOBXYBAHHS i3 MOPOXHWH
HWXXHBOTO iHCTpyMeHTa 34, ctanentoe iX i BioBoauTb. [N Uboro cranensHuii npuctpii 108 mMoxke MIiCTUTK, Hanpukniag,
pewwitky 110 ans TpaHCNOPTYBaHHSA BULLTOBXHYTUX hOpMOBaHUX BUPOGIB.

dopma BUKOHAHHS BIOQMNOBIQHOI BUHAxXo4y TepMOdOpMyBasribHOI YCTAHOBKW, ONA MNpuKniagy npencraBneHol Ha
®ir.1-5, 306paxeHa Ha Pir.6-8 y cxemaTV4yHO CMNpoOLEHOMY TPUBMMIPHOMY BWAI, ONS HAOYHOCTI oOMexeHoMmy B
OCHOBHOMY PYXOBUMW KOHCTPYKTUBHWMMW enemeHTamu. [lpu upoMy opfHakoBi abo ogHakoBO 4K nodibHo Aitoui
KOHCTPYKTUBHI eneMeHTU Ans CpOLLEHHA MaroTb Taki X NOo3uUiliHi No3HaYeHHs, SK | Npy nonepenHeoMy OMNUCI.

Ha ®ir.6 cxemaTW4HO cCnpoLeHoO NpencTaBrieHe CTBOPEHHSA 3BOPOTHO-MOCTYNArbHOMO MepeMillleHHs HUXHBbOTo
iHCTpyMeHTa 34. Y 306parkeHOMY NOSMOXKEHHI HUXKHIN iHCTpyMeHT 34 BinaaneHui Big BepxHboro iHcTpymeHTa 30. BugHo
TPU psSaN NOPOXHUH 112 3 PO3MIlLEHMMU B HUX BUTOTOBMEeHMMU c¢opMoBaHuMKn Bupobamu 114. Crpinkoto 116
nosHa4YeHe HanpsiMeHe BHU3 NiHiNHE NepeMilleHHs HUXKHBOTO IHCTpYMeHTa 34 Y HUXKHBLOTO IHCTPYMEHTaNbHOrO CTona
32. Mpy UbOMY IHCTPYMEHTarbHUIA CTin 32 BCTAHOBMIEHUM MK XUTHUMW NiHIRHUMKU HanpsiMHumun 38. Ctpinkoo 118
nosHayeHe npuBigHe oOepTaHHsi CepBOENEHTPUYHOro npueogy Ana 3abesnedeHHs  NPAMOMIHIAHOIO
NoCTynansHO-3BOPOTHOIO NepeMileHHs1 HUXHBOTO IHCTpyMeHTa 34 BiAHOCHO XUTHUX HanpsmHux 38.

BuciyHuin umnivap 64 4depes wTok 120 | Ban 122 3'egHaHuin 3 oboma Baxensmu 16, aki yTBOPHOWTb
OBOKOPOMUCIIOBMIA MeXaHi3aM Ans nepenadi BUCIHHOMO XOA4Y Ha HUXKHIN iHCTpYMeHT 34, sk nokasaHo Ha Pir.7 ctpinkamu
124 i 126. 3aBosku UboMy roToBi cdopmoBaHi BUpoOu 114 MoxyTb OyTW BUpi3aHi i3 He 300pakeHoi geTarbHile
nnactMacoBoi nniBku 50. [igpaBnidHMIA NpuWBig ONS BUCIMKM Yy CXeMaTW4YHO npepctaeneHomy Ha Pir.7 BapiaHTi
npuBOAMTLCA B Ait0 NPU HEPYXOMOMY EeKCLEHTPUYHOMY erieMeHTi 62 koriHyacToro Bany npusogy 6 i HepyxoMomy
XUTHOMY KpuBOLLMNHOMY npuBogi 70.

KoniHdacTuin npueig 6 nepepae 3ycunns Ans nNigHIMaHHA | ONYCKAHHA HUXHBOTO IHCTpyMeHTanbHoro crony 32,
TOGTO AnA 3aKpMBaHHA | BigkpuBaHHA hopMyBanbHOro iHCTpymeHTa 20 yepes Y-nogibHuii waTtyH 58 Ha HUXKHIRA
iHCTpyMeHTanbHui cTin 32. MNpu ubomy nnevi 64 watyHa 58 maoTb HEBENMWKY BiACTaHb MiXk onopamu.

Ak yxe Oyno BkasaHo BuWe, Ha Dir.7 cXemMaTU4HO CMPOLLEHO NPOINOCTPOBAHO BUPOBGMEHHS BUCIMHOIO Xoay.
BignosigHo Ha dir.8 cxemaTW4HO CMPOLLEHO NPEACTaBNEHO BUPOONEHHA XUTHOMO NEPEMILLEHHS.

Mpn UbOMY cepBOENeKTPUYHUIA NpuBig 70 cnykuTb ONS BUPOOMEHHS XUTHOTO MEpPEMILLEHHsI HanpsaMHux 38 3
NiHINHO NepeMilyBaHWM HUXHIM iIHCTpyMeHToM 34. Lle nosHadeHo cTpinkammn 128 i 130.

Takum YnHOM, BiANOBIAHO OO BMHAxo4y Brneplue CNpUATIMBMM YMHOM po3pobneHa TepModopMyBanbHa yCTaHoBKa
Ana BUrOTOBMEHHS hopMoBaHMX BUpo6IB i3 nnacTMacoBol NAiBKM, TAKUX SK YallKW, MASLWKM, KPULLKA, YNakoBka ans
Xap4oBWX NPOJYKTIB i T.M., AKa Mae OCHalleHy ABOeneMeHTHUM hopMyBaribHUM iHCTPYMEHTOM TEXHOSOMYHY No3unLilo
NIacTUyHoro OPMOYTBOPEHHS. [lBoeneMeHTHUA ¢opMyBanbHUA IHCTPYMEHT Mae perynboBaHO 3aKpinsoBaHuin
BEPXHIN [HCTPYMEHTanbHWIA CTiN 3 BEpPXHIM iHCTPYMEHTOM, B SIKOMY PYXOMO BCTAHOBJIEHI MyaHCOHW, i pyxomo
BCTAHOBMEHWI HWXKHIN IHCTPYMEHTANBHUIA CTiM 3 HUXKHIM IHCTPYMEHTOM, B IKOMY BUKOHaHI MOPOXHWHU AN pOpMyBaHHS
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BMPOGIB. PyXoMuiA HUXHIIA CTin 3a 4ONOMOrol NpUBIQHOMO NMPUCTPOLO | HANPSAMHOTO NMPUCTPOI NEePEMILLYETLCS BiGHOCHO
BEPXHBOrO CTONy Bropy i BHU3. lNpu LpOMy BiANoOBigHO A0 BMHaxody HanpsiMHUWA NPUCTPIA Breplle MICTUTb XUTHWIA
MNaHKOBUA HanpsAMHWA BYy30f, 3a [OOMNOMOrOK SIKOTO HWXKHIA IHCTPYMEHTanbHWW CTiN  MOXe BWKOHyBaTh
NocTynanibHO-3BOPOTHE NPAMOSTiHINHE NepeMileHHs | XUTHe NepeMillleHHs pa3oM 3 UM HanpsMHUM BY3IOM.

Kpim Toro, Lein BuHaxig CTocyeTbCs Cnocoby BUFOTOBMEHHA (hOpMOBaHUX BUPOGIB i3 nnacTtmacoBoi NiBKu.

Mopsa 3 yke onucaHnMu nepesaramu i acnektaMmu BianoBigHOT BUHAXOLOBI TEPMOMOPMYBarbHOI YCTaHOBKK Crocio
Hagae Taki nogarnbluli nepesaru:

[Mpn 3aKkpuBaHHi i BigKpWBaHHI (hOPMYBaSIbHOMO IHCTPYMEHTa HWXKHIA IHCTPYMEHT | HWXHIWA IHCTPYMEHTanNbHUA CTin
He BUKOHYIOTb JKOLHOMO BigKMaHOro pyxy. Lle 3abeanevye ToOYHille nepeMilleHHst iHCTPYMEHTANBHOMo CToMNa, HiX 3rigHo
3 piBHEM TexHiku. [Jo TOro X, KepyBaTh 3HA4YHOK MAacol NMPU BUKOHAHHI NiHIMHOMO NepemilleHHs 3Ha4yHO MpPOCTille, Hix
npu nepeknaaHHi, sike Moxe OyTW BUKOHaHe nuvlle CKNagHO KepoBaHWMW o6epTanbHUMK KOMMBaHHAMU. Taki
nonepeMiHHi cunu iHepuii y BiOOMMX i3 piBHA TEXHIKM pILEHHsX NOTPebYOTh 3acTOCyBaHHS OOAATKOBMX
KOMMNNeMeHTapHUX OUCKOBUX Kynadkis, WO Bede A0 NOAanbLUOro HeraTMBHOMO 3pOCTaHHA KOHCTPYKTUBHUX BUTpaT. Ha
npoTMBary LbOMY 3anponoHOBaHWWA Yy BIANOBIOHIN BMHAXOAOBI TePMOMOPMYBaSIbHIN yCTaHOBL KOMiHYacTUn npuBig
MOXe cnpuiMaTi cunu iHepuii B 060X HanpsiMKax, TOMY BOHU y)XXe 3aBOsKM LbOMY Nerile ninaaiTbes KepyBaHHto. [o
TOrO X, KOmMiH4YacTWi Npueig copMye Malke CUHycoiganbHUi npodpink LWBMAKoCTEN. [NepeBarol Takoro npocinto
LWBUOKOCTEN € BIiOCYTHICTb Pi3KMX NMPUCKOPEHb UM YMOBINbHEHb MPU NEPEMILLEHHAX HUXHBOTO IHCTpyMeHTa. 3aBasiku
TOMY, WO LWAaTyH KOMiHYacToro npuMBOAYy Mae TPUKYTHY 4u  Y-nogiGHy dopmMmy, | nig'egHaHWidi OO HUMXHBOIO
iHCTpyMeHTanbHOro crona 3HW3Yy, 3abe3nevyeTbcs He nulle He3HadyHWW, OnuabkUin [0 HYNs NPOrvH HUKHBOTO
IHCTpyMeHTanbHOro crona, ane W [JOCTaTHICTb OOHOrO €AMHOro KomiHdacToro npusogy. [ns BMKMASHHS FOTOBUX
chopmMOBaHNX BUPOBIB HUXHIN IHCTPYMEHT 3a JONOMOrol XUTHOMO HanpsiIMHOrO NPUCTPOIO BIiOXMUNAeTbCA BOIK 3 BENUKMM
pagiycom. Lle Hagae He nuwe yxe onucaHi nepesary, ane W OO3BONSIE BiMOBUTUCS Bif YNOBOBAaNbHOI NNacTUHK
PO3LiHIOBaAHOI 3rigHO 3 piBHEM TexXHiKM sik HeobxigHWi Hegonik. [lo Toro », ctanenbHWi NPUCTPI Yn cTanensHURn
kopo6 Moxe OyTW BMKOHaHWW cTauioHapHWM. Lle gae 3HadHe cnpolleHHs KOHCTpykuil. Kpim Toro, Ha BigMmiHy Big
BiJOMMX i3 pIiBHA TEXHIKM AONCKOBUX KynadkiB i3 BUCIHHMMW HOCMKaMW 3aCTOCYBaHHA OKpPeMOoro rigpaefivHoro
BMCIYHOrO npuBody 3abesanedye ydapHe BUCIHHE MepemilleHHs. Lle cnpusie TpuBanomy 4yacy npocTol BUCIHHOMO
iHcTpymeHTa. MNopanbluo nepeBarold € Te, WO Npy yAapHOMY BUCIHHOMY nepeMilleHHi Moxe OyTu JOCArHyTMIn Yac
BUCIYKM HE nuiie MeHLe, Hix 1/10 ¢, ane HaBiTb MeHLwe, Hixx 30Mmc.

Y BiOnoBigHin BUHaxoOoBi TepPMOMOPMYBArbHIN YCTaHOBLI MOXYTb 00pobnaTUCA nnactmMacoBi NMiBkMA i3
noninponinexy, nonictupony, nonieTuneny, nonieTuneHTepedTanary, aKpunHiTPUN-OyTagieHcTupony  uu
nonisiHinxnopuay. lMNMnactmacoBa nniBka, WO MNOAaeTbCa Ha TepMoopMyBaribHy YCTaHOBKY Y BWIMS4i MiiBKOBOrO
noroTHa, MoXe MaTu WwupuHy Big 250 mm go 750 mm i ToBWwMHY Big 0,3MM 0 4MM. HaaBHa MiXK BEPXHIM | HUXKHIM
iHCTpyMeHTaMn chopMyBanbHa MNOBEPXHS Mae po3Mipu  LWoHaMeHwe 700MM x450MMm. MakcumarnbHe 3ycunns
3aMUKaHHSI CTaHOBMUTbL LWoHanMeHLWwe 400kH npn MakcumarbHiin OBXWHI NiHiT BUCIMKM WoHanMeHLwe 8400Mm.

CnncoK No3unLiiHMX No3Ha4eHb

1 TepmodhopmMyBaribHa ycTaHOBKa

2 Kapkac abo pama 4 HuxHa nonepednHa 6 KoniHdactuii npusig

8 ENeKTpUYHWIA CEpBOABUIYH

10 PemiHb

12 PeMiHHMI WkiB

14 PeMiHHMI WKiB

16 Baxinb

18 MigwmMnHUKoBa CTilKa

20 [lBoeneMeHTHWIA hopMyBanbHUR iHCTPYMEHT

22

24 BepxHa nonepevyvHa

26 lMpurBig tOCTUPYBaHHA BEPXHBOIO IHCTPYMEHTanbHOro crona

28 BepxHill iHCTpYMEHTANBHUA CTin

30 BepxHit iHCTpYMEHT

32 HWXKHIi iHCTpyMEHTanbHWIi CTin

34 HWXHI iHCTpyMeHT

36 NiHiliHa HanpsiMHa HUXHLOTO IHCTPYMEHTanNbHOro cTona

38 XnTHa HanpsMHa nnaHka

40 XUTHWIA NNaHKOBMIA HANPSIMHWIA BY30ST

42 HanpsiMHWIA NpUCTpii

44 TMpu1eig BUWITOBXYBaY4a

46 BepxHiin NigWMnHUK WaTyHa

48 JlaHutoroBUn TpaHcnopTep

50 MNnacTtmacoBa nnieka

52 NiHiHa HanpsiMHa BEPXHbOIO IHCTPYMEHTanbHoro crona

54 KomneHcaTop 3a3opy B pi3bbi

56 BuwrtoBxyBau

58 LWatyH

60 HuxHa YacTuHa waTyHa

62 EKCLEHTPUYHUIA eneMeHT KoniH4acToro Bana
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63 lMNneve

64 BuciuHniA npuBig,

66 BbivyHa HanpsAMHa XUTHOro Baxens

68 LatyH

70 Kp1BOWWUNHWIA XMTHUIA NpUBIg

72 MpvBIGHUA penyKTOPHUA cepBoaBUTYH

74 CUHXpOHI3yo4nin Ban

76 Ynop XMTHOro Baxens

78 PeryntoBanbHUM rBUHT

80 LLIHekoBMI penyKkTop

82 CUHXpOHIi3yto4unin Ban

84 PenyKTOpHWIA ABWIYH

86 Byson nyaHcoHiB

88 lMpuBig nyaHCcoHiB

90 MNnuTa nyaHcoHiB

92 lNyaHCoH

94 KoHconb ansa npuBogy NyaHCOHIB

96 ligpaBnivHWIiA LUNiHap

98 Kopnyc

100 WatyH

102 X1THWIA Baxinb

104 MigWNNHUK XUTHOTO BaXKens

106 WatyH

108 CtanenbHWUi NpUCTpiii

110 Pewwitka

112 lNopoxHWHa

114 dopmoBaHuii BMpIO

116 Crpinka; cumBoniaye niHiliHe nepemilleHHs
118 Crpinka; cumBoniaye o6epTaHHA KPMBOLLUMHOMO Npusoay
120 LWTok

122 Ban

124 Crtpinka; cumBonisye BUCIYHUA Xig

126 Crtpinka; cumBonisye BUCIHHE nepeMilleHHs
128 Crpinka; cumsonisye obepTaHHs XUTHOIO Npusogy
130 Crtpinka; cMMBONI3ye XMTaHHA HanpsaMHOT

dopmyna BuHaxoay

1. TepmocopmMyBansHa ycTaHoBka (1) Ans BUrOTOBMEHHA hopMoBaHUX BMpoOIB i3 nnactmacosoi nnieku (50), Takux
AK Yallky, NAALWKA, KPWULKW, YNakoBKU AN MPOAYKTIB XapyyBaHHA YK MomibHMX BMPOOIB, WO Mae OCHalleHy
ABOENeMeHTHUM popMyBarbHUM IHCTPYMEHTOM (20) TexHororivHy noauuilo NacTUYHOro hopMOYTBOPEHHS, NPUYOMY
OBOENEMEHTHUI hopMyBanbHUI IHCTPYMEHT (20) Mae perynboBaHO 3aKpinnioBaHUM BEPXHIN iIHCTPYMEHTANbHUIA CTin
(28) 3 BepxHiM iHCTpymeHTOM (30), B SIKOMY PyXOMO BCTaHOBSEHI MyaHCOHM (92), i pyXOMO BCTAHOBMEHWUWA HUXKHINA
IHCTpYMeHTanbHUn cTin (32) 3 HWXHIM iHCTpyMeHTOM (34) 3 nopoxkHUHamMK (112), B AKOMY BUKOHaHI MOPOXHUHU Ans
hopMyBaHHS BUPOGIB, NPUHOMY PYXOMUN HUXKHIA iHCTPYMEHTanbHUA cTin (32) BCTaHOBEHWUI Ha HanpsMHOMY MpUCTpol
(42) 3 MOXNUBICTIO NepeMileHHs nig Aiel NPUBIOHOrO NPUCTPOID BiAHOCHO BEPXHBOrO IHCTPYMEHTarnbHoro crony (28)
BBEPX i BHU3, KA BiAPI3HAETLCA TUM, LLO HanpsiMHUIA NPUCTPIl (42) Mae XUTHUIA NNAHKOBUIA HanpaMHUIA By3on (40), Ha
AKOMY 3 MOXMMBICTIO NPSIMOSTIHIMHOMO NEpPEMILLEHHS | BIOXUMNSHHS BCTAHOBNEHWIA HUXKHIW iIHCTPYMeHTanbHWUi cTin (32).

2. TepmochopMyBarnbHa yctaHoBka (1) 3a n. 1, sika Bigpi3HAETbCA TMM, WO MICTUTb pamy (2), XUTHWIA NIaHKOBUIA
HanpsimHMin By3on (40) HanpsiMHOro npucTtpoto (42) mae OBi LWapHipHO BCTAHOBIEHI Ha pami (2) TepmodopMyBanbHol
ycTaHoBKkM (1) XWUTHI HanpsmMHi nnadkn (38), MK SKUMW 3 MOXITMBICTIO MiHIKHOMO MNEepeMilleHHs A0 BEepXHbOro
iHCTpYyMeHTanbHoro ctony (28) i Big Heoro (116) BCTAHOBMEHUIM HUXKHINA IHCTPYMEHTanbHUIA cTin (32).

3. TepmodhopmyBanbHa ycTtaHoBka (1) 3a n. 1 abo 2, sika Bigpi3HAETbCS TUM, WO NPUBIOHWIA NPUCTPIA ANst HUXKHBOTO
iHCTpYyMeHTarnbHoro ctony (32) BUKOHaHWIA y BUINAAI KoniHvacToro npueoay (6).

4. TepmodopmyBanbHa yctaHoBka (1) 3a ogHuM i3 nn. 1-3, Aka BiApI3HAETbLCA TWMM, WO KomniH4acTui npueig (6)
TakKUM YMHOM PO3MILLEHUA Ha NPOTUNEXHOMY BEPXHBOMY IHCTPYMeHTanbHOMY cTony (28) 6oui  HMXKHBbOrO
iHCTpyMeHTanbHoro crony (32) BcepeauHi pamun (2) TepModopmMyBarnbHOT ycTaHoBKKM (1), WO Bick koniH4acToro Bana,
BiCb WMOro eKCLUEHTPUKOBOIO BIiApi3Ky (62) y BepxHin MepTBi ToYli, TOYKM LWAPHIPHOIO BCTAHOBIEHHS XUTHMX
HanpsiMHMX NnaHoK (38) i TOYKM LAPHIPHOrO NPUEdHaHHA OO HWXHBbOro cTony (32) npu JOCATHEHHI Moro BepXHbOT
MEPTBOI TOUKN PO3MILLEHI Ha YSIBHIN CNinbHIA NPSAMIRA NiHii.

5. TepmochopmyBarbHa ycTtaHoBka (1) 3a ogHUM i3 nn. 1-4, ska Bigpi3HAETbCA TUM, WO EKCLEHTPUKOBUW BiApI3oK
(62) koniH4acToro Bana npueody (6) LWapHipHO 3'€gHaHWMIA 3 HUXKHIM iHCTpyMeHTansHuM cTorioM (32) waTtyHom (58),
nepeBakHO nocepenuHi.

6. TepmodopmyBansHa ycraHoBka (1) 3a n. 5, ska BigpisHAeTbca TuUM, Wo waTyH (58) mae Y-nogibHy dopmy,
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npu4oMy ABa MOro BepxHiX nneda (64) WwapHipHO NpuedHaHi [0 HWXHBOrO iHCTpyMeHTanbHoro ctony (32) y ABox
pPO3HeCeHUX Ha BiAcTaHi Toukax (46).

7. TepmohopMyBanbHa ycTaHoBka (1) 3a ogHUM i3 nn. 1-6, sika Bigpi3HAETbCA TWMM, WO KomniH4YacTuid npusig (6)
MICTUTb €NeKTPUYHUIA cepBoaBUryH (8).

8. TepmodchopmyBaribHa ycTtaHoBka (1) 3a n. 7, sika Bigpi3HAETbCA TUM, WO eNeKTPUYHUIA cepBoaBUryH (8) Yepes
peMiHHi Wwkism (12, 14) i saybuactuii pemidb (10) 3B'A3aHURA 3 koniH4YacTUM npueogom (6).

9. TepmodchopmyBarneHa yctaHoBka (1) 3a ogHuM i3 nn. 1-8, Aka BiApPI3HAETbLCA TUM, WO BUKOHaHA 3 MOXIUBICTIO
BIOXWMSAHHA HWXHBOTO IHCTpYMeHTanbHoro crony (32) y BigaaneHoMy Bif BepXHbOro iHCTpyMeHTarbHoro crosy (28)
MOMOXeHHi pas3oM i3 XWTHUM HanpAMHUM npucTpoeMm (38) i3 pamu (2) TepmodopmyBanbHOI ycTtaHoBku (1),
NO3ULIOHYBaHHS MOro BigHOCHO cTanenbHoro npuctpoto (108) i nepemiweHHs oo cranenbHoro npuctpoto (108) i Big
HbOTO.

10. TepmodopmyBarnbHa yctaHoBka (1) 3a ogHum i3 nn. 1-9, sAka BIiAPI3HAETbCA TUM, WO Ha HWXHBOMY
iHCTpyMeHTanbHOMy cToni (32) BCTaHOBMeEHi BMWTOBXyBanbHi npusoaun (44) gna nigHiMaHHA i ONycKaHHA PyXoMmo
BCTAHOBIEHNX B HUXKHBOMY iHCTpYMeHTi (34) BuwToBXYBauiB (56), nepeBaHo Mixk BepXHiMK nnevmma (63) Y-nogibHoro
waTtyHa (58).

11. TepmodpopmyBarbHa yctaHoBka (1) 3a ogHum i3 nn. 1-10, Aka Bigpi3HAETbCA TUM, WO MICTUTbL OPYrvi
NPUBIGHUIA NPUCTPIA, BCTAHOBMEHUA 3 MOXMMBICTIO NiAHIMAHHSI HUXHBOTO IHCTPYMEHTanbHoro crtony (32) pasom i3 1oro
NPUBIGHUM MPUCTPOEM BCEPEAMHI HANPSMHOrO NpPUCTpolo (42) Ha nonepedHbO 3adaHy BEMUYUHY Xody ANs BUKOHAHHS
BUCIYHOro nepemiweHHa (124, 126).

12. TepmodpopmyBarnbHa ycTaHoBka (1) 3a ogHum i3 nn. 1-11, Aka Bigpi3HAETbCA TUM, WO APYrUA NPUBIOHWIA
NPUCTPIN 4N 30INCHEHHS BUCIYHOMO XoAy MICTUTL FigpaBnivdHui uuniHgp (64).

13. TepmochopmyBarnbHa yctaHoBka (1) 3a ogHMM i3 nn. 1-12, aka BigpisHAETbCA TUM, IO LOBXMHE BUCIMHOMO xog4y
ApYroro npvBigHOro NpucTpoto ctaHoBMTh Big 3 Ao 10 MM, nepeBaxHo Big 5 oo 8 MM, ocobnueo nepeBaxHo Big 1,1 oo
1,3 TOBLIMHW NNacTMacoBoOi NNiBKA.

14. Cnoci6 BurotoBneHHs copmoBaHux Bupobis (114) i3 nnactmacooi nnisku (50), TakMx SK YalLKu, MAALKK,
KPULLIKK, YNaKoBKW ANA NPOAYKTIB Xap4yBaHHSA YM nofgibHux BMpobiB i3 3aCTOCYyBaHHAM TEPMOKMOPMYBanbHOT YCTaHOBKM
(1) onsa BUroToBReHHA dopMoBaHMX BMpobiB (114) i3 nnacTmacoBoi nniekv (50), TakUX SIK YalLKKU, NASLWKN, KPULLKK,
YyNakoBKW A5 NPOAYKTIB XapyyBaHHS 4u NoAibHuX BMpoGiB, WO Mae OCHalleHy ABOENeMeHTHUM dopMyBarnbHUM
iHCTpYMeHTOM (20) TEeXHOMOrYHy NO3uLilo NNAcCTUYHOrO (HOPMOYTBOPEHHS, NPUYOMY ABOENIEMEHTHUI popMyBanbHUI
iHCTpYMeHT (20) Mae perynboBaHO 3aKpinsitoBaHUM BEPXHIN IHCTpYMeHTanbHWiA cTin (28) 3 BepxHiM iHCTpyMeHTOoM (30),
B SIKOMY PYXOMO BCTAHOBIEHi NMyaHCOHM (92), i pyXOMO BCTAHOBMEHWUIA HWXKHIA IHCTPYMEHTanbHUA CTin (32) 3 HUXKHIM
iHCTpyMeHTOM (34) 3 nopoxHuHamu (112), B SKOMy BUKOHaHI NOPOXHWHW Ans hopMyBaHHS BMpo6iB, NpMYoMy pyXoMui
HWKHIR iHCTpYMeHTanbHWi cTin (32) BCTAHOBMEHMI HA HanpsiMHOMY NPUCTPOI (42) 3 MOXIIMBICTIO NepeMilleHHa nig
A€o NPUBIOHOTO NPUCTPOKD BiLHOCHO BEPXHBOTO IHCTPYMEHTaNbHOro cTony (28) BBEPX | BHU3, AKWIA BKMOYae Taki ctanii:

3aKpuBaHHA GopMyBanbHOro iHcTpymeHTa (20) WnaxoM HanpsaMIIeHHs PyXOMOrO HUXHBOTO iHCTPYMEHTarnbHOro
ctony (32) HanpsMHUM npuctpoem (42) i nogadi HWXHBOro IHCTpyMeHTarbHoro crtony (32) nig Agieto npuBigHoro
NPUCTPOIO TaKNUM YMHOM, LLO BiH 3OaTHUA NepemillyBaTUCs y HanpsMKy A0 BEPXHbOro iHCTpYMeHTarbHoro ctony (28),
BUrOTOBIEHHSA popMoBaHux BupoGis (114) npu 3akputoMy hopmMyBansHOMY iHCTpyMeHTI (20),

BigKpuBaHHA hopMyBarbHOrO iHCTpyMeHTa (20) LWNSXOM HanpAMIEHHS PYXOMOrO HWXHBOMO IHCTPYMEHTarbHOro
ctony (32) HanpsMHUM npuctpoem (42) i nogadi HWXHBOrO IHCTpyMeHTarnbHoro crtony (32) nig gieto npuBigHoro
MPUCTPOIO TAKUM YMHOM, WO BiH 30aTHMI NepeMillyBaTUCS Yy HaNpsIMKY Bif, BEPXHBOMO iHCTPYMEHTanbHoro crony (28),
BUMyYeHHs chopmMoBaHux Bupobie (114), B pasi HeobxigHOCTI, Ao cTanenbHoro npuctpoto (108), aknii BigpisHAETbCA
TUM, WO HWXKHIN IHCTpyMeHTanbHMin cTin (32) 3a AONOMOrol XWTHOMO HanpsimHoro Byana (40) npsiMorniHiliHO
HaNpAMNAKTE ANs 3aKpUBaHHS | BiOKPMBaHHA hOopMyBarnbHOro iHCTpymeHTa (20) i pa3om 3 HanpsaMHUMM BY3IOM
BioxunstoTb (130) ons BunyYeHHs hopmoBaHmx BMpobis (114).

15. Cnoci6 3a n. 14, AkMiA BigpI3HAETbCA TUM, WO HWXHIA iHCTpyMeHTanbHWiA cTin (32) npuBogsaTb y Aitlo 3a
AOMOMOro0 NPUBIAHOMO NPUCTPOKD, BUKOHAHOIO Yy BUMMSAI koniHYacToro npueogy (6).

16. Cnoci6 3a n. 14 abo 15, Aknii BigpPI3HAETLCA TUM, WO HWXKHIN iHCTpyMeHTansHuin cTin (32) y BigoaneHomy Big
BEPXHLOMO iHCTPYMEeHTaneHoro ctony (28) nomoXeHHi BigXuNnalTb pas3oM i3 XMTHUM HanpsaMHUM npuctpoem (40) i3
pamn (2) TepmodopMyBarnbHOI YycTaHoBKM (1), MNO3MUioHYyHOTb WOro BIQHOCHO cTanensHoro npuctpot (108) i
nepemiwytoTs Ao ctanensHoro npuctpoto (108) i Big Hboro.

17. Cnoci6 3a ogHuMm i3 nn. 14-16, SKMA BiAPI3HAETLCA TUM, WO HWXHIW IHCTpPYMeHTanbHUn cTin (32) 3 lioro
NPUBIOHUM NPUCTPOEM BCepenmnHi NpuBigHOro NpUCTpoto (42) 3a 4ONOMOroK ApYroro NpUBIgHOrO NPUCTPOLO NigHIMaloTb
i 3HOBY ONnycKalTb A4S CTBOPEHHSA BMCIYHOMO nepemiljeHHs (124, 126) 3 nonepenHL0 3a4aHoo AOBXUHOK Xoay.

18. Cnoci6 3a ogHum i3 nn. 14-17, sk BiApi3HAETBCA TUM, O BUKOPUCTOBYOTb TEPMOGOPMYBaribHY YCTaHOBKY
(1), BUKOHaHY NO LWOHalNMeHLe ogHOMY 3 NyHKTIB 1-13.
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