MIHICTEPCTBO OCBITH I HAYKH YKPAIHU
HAIIOHAJIBHUMU YHIBEPCUTET XAPYOBUX TEXHOJIOI'TH

IncTuTyT  HasuanbHo-HAYKOBUIL IHCEHEePHO-MEXHIYHUL IHCTMUMYM
im. akao. 1L.C.Iynoco HYXT
Kadenpa Mawun i anapamie xapuosux i papmayesmuyHux upooOHuums

«J1o 3axucry B EK» «J10 3aXHCTy AOIMYILIEHO»
Jupektop iHCTUTYTY(eKaH (akynpTeTy)  3aBimyBay Kadeapu
Cepeiii bJIAJKEHKO Onexkcanop I'ABBA
(i grmc) (iM’s1 Ta mpi3BHILE) (i amc) (iM’s1 Ta npi3BuILEe)
«12» momoco 2024p. «12»  momoco 2024 p.

KBAJII®IKAIIIMHA POBOTA
HA 31OBYTTSA OCBITHBOI'O CTYIIEHSA BAKAJIABPA

31 CHEe1aJIbHOCTI 133  «lanyzeee mawiuno0y0y8aHms

(KO Ta Ha3Ba CIELIATBHOCTI)

OCBITHBO-IPO(ECIMHOT  MpOTpaMU__ [HHCUHIpUHS — XAPYOB8UX Ma  OIOMEeXHON0IYHUX
8UPOOHUUMNE

Ha Temy: Moodepuizayis monomkosoi opobapku Al-JIM2P-22B npodykmusgnicmio 6
m/200 0151 nOOpPiOHEHHS 3epHAa.

Bukonag: 3100yBau [/l kypcy, rpynu 5-MA3

Baxcan Jlenuc Anopivosuu

(imM’s1 Ta npi3BUILE) (mignuc)

KepiBuuk __ fAcmpeba Cepeiti [lemposuy

(iM’st Ta npi3BuUILIEe) (mmimmmc)

Koncyneranr AHcmpeba C.II.

(iM’s Ta npi3BHIIE) (migrmc)

Penenzenr

(iM’st Ta npi3BUIIE) (migmuc)

A sx 3n100yBau(ka) HaiioHanbHOrO yHIBEPCUTETY XapUOBUX TEXHOJIOTIH PO3yMItO 1 MiATPUMYIO
MOJIITUKY YHIBEPCUTETY 3 akaaeMiuyHoi moOpouecHocTi. Sl He HamaBaB(-7ma) i He oJep)KyBaB(-Ja)
HEI03BOJIEHOI JIOMOMOTH MiJ] Yac MIATOTOBKH 1€l poOoTH. BukopucTtanHs ine, pe3yibTaTiB 1 TEKCTIB
IHIIIMX aBTOPIB MAIOTh MTOCUJIAHHS HA BIIMOBIAHE HKEPEIIO

3n100yBau

(miammc)

KuiB — 2024 p.
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HAIIIOHAJIbHUM YHIBEPCUTET XAPYOBUX TEXHOJIOT'TH

[acTuTyT (dakynereT) Hasuanvbno-nHayKo8Ull iHJHCEHEPHO-MEXHIYHUL THCIUMYm
im. akao. I.C.I'yioco HYXT

Kadpenpa Mawun i anapamis xapuosux i hapmayesmuyrux supooHuyma
OCBITHI} CTYIIHB bakanasp
CrneuiajbHicTh Lanyzese mawunobyoyveanns

(kox i Ha3Ba)
OcBiTHbO-IpO(eciiina mporpama [HoCUHIpUHZ XAPUO8UX MA DIOMEXHONOIYHUX
8UPOOHUUME

(na3Ba)

3ATBEPI/KYIO
3aBigyBau kadeapu npog. Onexcanop 'ABBA

“24” AHCOBMHA 2023poky

SABIAAHHSH

HA KBAﬂId)IKAHIfIHY POBOTY 3/10bYBAYA
Baorcana [enuca Anopiviosuua

(npissuwe, im’a, no 6aTbKoBi)
1. Tema poGotu Mooepnizauis _monomxosoi opoodapku Al-JIM2P-22B
NpOOYKMuBHicmio 6 m/200 0l NOOPIOHEHHA 3epHA.

KEpPIBHUK POOOTH Hcmpeba Cepeiu [lemposuy, K.m.H., 00y.

( mpi3BuIe, iM’s1, 10 6aTHKOBI, HAYKOBHUII CTYIIiHb, BUCHE 3BAHHS)
3aTBEPAXKEH1 HAKa30M 3aKJIaly BUILOT OCBITH BiJ “24”scosmus 2023 poxy Ne 863-xc
2. Ctpok nogaHHs 3100yBaueM poOOTH 02 momozo 2024 p.
3. BuxijaHi gaHi 10 po6otu 1. Texuiunuii nacnopm o6raduanns. 2. Anbbom 2any3ee02o
oonaonanns. 3. Hasuanvna ma cneyianvha aimepamypa. 4.Mamepiaiu no npoxooicenio
nepeodouniomMHoOl nPaKmuKu
4. 3MICT MOSCHIOBAJIbHOT 3alMUCKH (MEpediK MUTaHb, SKI MOTPIOHO PO3POOUTH):
Anomauia. Bemyn. 1. Hopieuanvnuil auaniz icuyiouux xoncmpyxuiu. 2. Texuiko —
exoHoMiune, coyianvie obipyumyeanns pobomu. 3 Texnonoziuna yacmuna. 4. byoosa
obonaonanns. 5. Poszpaxynkosa uacmuna. 6. Moumaogic, excnayamayis _ma_pemMoHm
obnaonauns. 7. Texuonozia mawunobyoyveanuns. 8. Cucmema ynpaeninnsa. 9.  Oxopona
npaui. 10. Husinonuu  3axucm. 11. Oxopona oosexkinisa. Bucnosku. Cnucok
suxopucmanoi nimepamypu. Cneyupixayis.

5. Ilepemnik rpadiunoro marepiamy
Al — Jlinia supoonuymea KomMOIKOpmie (cxema mexHono2iyna)
Al — pobapxa monomrosa (3a2aivHutl 6u2iis0).
Al — Pomop (cknadanvhe Kpecienns).
A2 — Ocnosa_(cknadanvhe KpecieHHs).
Al — Texnonocis mawiurobyoysanns.
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6. KoncyibTanTu po3aiyiiB npoekty (podoTH)

ITigmuc, marta
Pozmin KoncynbTant 3aBaaHHsA
3aBIaHHA BUIAaB o
TIPUITHSB
Mawunobyoysanns | ooy. Cepeiii ACTPEBA
7. JlaTta Bugayi 3aBIaHHS 27 orcoemusa 2023 p.
KAJIEHJIAPHUMH IVIAH
ITop. Haz3Ba eramis Teleg BHKOTATIHA .
Ne BUKOHAHHS MIPOEKTY (poOOTH) CTAIIB TPOCKTY Hpuwiria
B (pobotn)
1 Bcemyn 01.11.23 p.
) Texnixo-exonomiune, coyianvHe 05.11.23 p.
00TPYHMYBAHHS
lopisnanenuu  ananiz  iCHy4020
3 oonaonanns.  Onuc  mooepHizayii 15.11.23 p.
3anpPONOHOBAH020 0OIAOHAHHS
4 Texnonoeiuna yacmuna 20.11.23 p.
5 Pospaxynkosa vacmuna 20.12.23 p.
6 Texnonoziss Mauuno6y0y8anHs 30.12.23 p.
7 Moumaoic, excniyamayis, mexuiune 09.01.24 p.
00C1Y208YB8AHHS A PEMOHM MAUUHU
8 Cucmema ynpaeninms 15.01.24 p.
9 Oxopona npayi 19.01.24 p.
10 OxopoHa 006K 23.01.24 p.
Bucnosku. Anomauyis. Cnucox
11 BUKOPUCTAHOT Jaimepamypu. 30.01.24 p.
Cneyugpixayii
12 Ogopmnenus nosacH0OB8aIbHOT 3aNUCKU 01.02.24 p.
3n00yBau Henuc BAJKAH
( mipmuc ) (mpi3BulLe Ta iHiIianm)
KepiBauk npoexry (po6oTn) Cepeini ACTPEBA
( migmuc ) (mpi3BHILEe Ta iHiIiaIN)
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AHOTAIIA

B naniit kBamidikariiinii po60TI BUKOHAHO MOJIEPHI3aIlil0 MOJIOTKOBOT APOOapKH
A1-JIM2P-22B nponykTuBHICTIO 6 T/TOJ1 IOJIPIOHEHHS 3€pHA.

Ksamidikariitna podoTa CKJIala€ThCs 13 MOSICHIOBAIBHOT 3aIMMCKU 00CATOM
apkyuriB ¢opmary A4 ta rpadiuHoi yacTuHU 00csiroM S apkymiiB popmary Al.

B mosicHIOBanbHIN 3ammcilii HABOJUTHCS TMOPIBHSUIBHA XapaKTEPHUCTHKA APOOApOK
pizaux tumiB: A1-JJIIT ta A1-AJIP 1 A1 — JIMP nns pizHoi cupoBuHu. HaBonutbcs
OIHC TEXHOJIOT1i BUPOOHUIITBA KOMOiKOpMiB. HaBoasThcst pakTopH, sIKi BILTMBAIOTH Ha
IPOJIYKTUBHICTH IpoOapku. PeTenbHo mpoBeneHo onuc OyA0BH ApOOApKH Ta OCHOBHUX
MEXaH13MiB.

B po3paxyHkoBiii = 4acTMHI  TPOBEACHI  PO3PAXyHKH:  TEXHOJOTIUHHH,
E€HEePreTUYHUM, KOHCTPYKTUBHUN. PeTebHO onmucaHuil mpoiec BUTOTOBJICHHS JIeTajl Ta
PO3paxyHOK MEXaHIYHOI OOpOOKM 13 HaABEACHHSIM CXeM OOpOOKH, pallioHAIbHO
mijiopane BepcraTHe oOONaAHAHHS Ta I1HCTPYMEHT. PO3KpUTI NUTaHHS MOHTaXY
IpoOapKu, MIATOTOBKA A0 poOOTHU Ta MpaBuUiia €KCILTyaTallii.

B po3aini 13 0XOopoHU mpaill A€TadbHO OMHUCAHI MpaBWjia TEXHIKM OE3MEeKU MpU
eKCIUTyaTarlii ApooapKH.

Benuky yBary mpuAUIeHO UMBUIBHOMY 3aXHCTY: OIKMCaHI 3aXOgu IOJO

3ano0iraHHs BUOYXiB MIITY 1 TOKEX Ha 3epHONEPEPOOHUX MIAMPUEMCTBAX.



BCTYII

Amnani3 BUpOOHHUYOI AiSNTBHOCTI KOMOiKOopMOBHX 3aBoiiB 3a 2019 pik moka3as:
1HJEKC TPOMHUCIOBOTO BUPOOHUIITBA B Tany3i ckiaB 121,2% 1o momepemHboro poky
(ToBapHa TMpPOAYKIii B TOPIBHSAHUX I[iHaX). BUpOOHHIITBO TOTOBUX KOPMIB MJis
CUICHKOTOCTIONAPChKUX TBAapUH Ta CBiMchbkoi nrtumi ckiano 700,5 THC.TOHH, WIO
craHoBuTh 113,1% 1o monepenHboro poky. B Tomy uucii BupoOiaeHo: KOMOIKOPMIB ISt
BPX — 5,8 Tuc.tonn (136,0%), nnas cBuaeir — 125,5 tuc.tonn (100,1%), mos oruami —
565,1 tuc.tonH (115,6%) ta inmux — 4,1 tuc.ToHH (B 3,7 pa3iB OiyblIe).

[{ikaBo, 1m0 3 YycCi€i KUIBKOCTI BHpPOOJEeHHX KOMOikopMiB 80,7% CTaHOBIATH
KoMOikopmu g nityii. BignoBinHo ao 6anancy 3epHa Ha 2019/2020 mapkeTUHrOBUiA
piK, motpeda pypaxHoro 3epHa Ha KOpMHU Xy1001 Oyze 3a0e3neueHa Ha 103,5%.

Cporonni B llonraBcbkiid 00macTi (yHKIIOHYE CIM HIAIPHEMCTB Pi3HOI (HOpMHU
BJIACHOCTI, IO BUTOTOBJISIOTh HAWIMUPIIUA acopTUMEHT (moHan 90 HaliMEeHYyBaHb)
KOMOIKOPMIB JIJIs1 BEJIMKOT pOraToi Xy 1001, CBUHEH, MTHUIIl Ta 1HIIII.

AHanizyroun o0CSIrd BHPOOHMIITBA KOMOIKOPMIB 3a OCTaHHI POKHM, & TOYHIIIE 3
2010-ro mo 2019-i1, rTemnu pocty BupoOHuITBa 1o [lonTaBcekiit obnacti B 5,2 pasiB
BHUIIll MOPiBHSHO 13 2010 pokoM.

st po3BUTKY KOMOIKOPMOBOi Tasly3i Ta MIiJBHUINEHHS SKOCTI KOMOIKOPMIB I
e(eKTUBHOCTI BUPOOHHUIITBA, KOMOIKOPMOBI 3aBoiv [10ATaBIIMHY TUIAHYIOTH IILOTO POKY
MIPOBECTH PEKOHCTPYKLIIO LIEX1B, BBECTH B A1I0 HOBI JIIHII 1JI1 PO3LIUPEHHS ACOPTUMEHTY
MPOJYKIlii, OCBOITM HOBI eHepro3o0epiratoui TexHojorii. IIpoTsrom ocTaHHIX pPOKIB
CTBOpPEHA pO3BUHYTa Mepexka peamizamii komOikopMiB. DacyBaHHS KOMOIKOpMY
3IACHIOETHCS Y 3pYUYHIM YNAKOBIl, & TOMY KOPHUCTYETHCS MIMPOKUM IOMUTOM 1 Cepen
HaceJeHHs. BUKOpHCTaHHS K BHUCOKOSIKICHHX 1 O€3MeYHuX IUIsL 310pOB’Sl TBapUH

KOpPMIB 3a0€e3Meuye MiABUIIEHHS 1X MPOTYKTUBHOCTI.
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[ToBHOpaIiOHHI KOMOIKOPMH BHKOPHUCTOBYIOTHCSI MIEPEBAYKHO Y NMTaXiBHUIITBI Ta
CBHUHAPCTBI Ha BEJIMKOTOBAPHHUX KOMILJIEKCaXx. Benuxki MIPOMMUCIIOBI
NTaxXOMiANMPUEMCTBA 3aKYTIOBYIOTh KOMOIKOPMH BUKIIOYHO Ha THUX 3aBOJax, /€ SIKICTh
BimoBizae (¢iziogorivHUM TOTpedaM TNTHUIll 3a HampsMaMd  TPOIYKTHBHOTO
npu3HayeHHs. Sk pe3ynapTaT, TOpIK arpomianpuemMctBamu I[lonraBchkoi o06macTi
BUpOOIIeHO M’sica rrumi 176,5 Tuc.t (y »*uBiit Basi), ado 116,5% no 2020 poky.

Tak, TOB "Arpokxomiuiekc «AmapaHT" JIOXBUIBKOTO pailoHy BUPOOJIEHO
123,0tuc. T M’sica mrumi (y SKUBIA Basi), MO CTaHOBUTH 69,7% Big yChOTO
BUpoOHHITBA 001acTi. CepenHp01000BHIA TPUPICT M’ SICHUX MOP1A Kypel ckianae 17,2
rpamiB (10,4 ).

B xommanii « AMapaHT» CTBOpEHa BJacHa KOpMOBa 0a3a, sika 00’ €Hye porpamy
3 BUPOOHHUIITBA BHCOKOSAKICHOTO 3€pHA 1 TEXHOJIOTII0 BUPOOHUIITBA KOPMIB st
MJIEMIHHOT NITUIl Ha OPeHI0BaHUX 3eMIisiX (Ouabiie 30 TUC. Ta B pi3HUX 00JIacTAX), 1110
3a0e3neuntb  BUpoOHMHTBO  20-25 Tmc. T kopmiB y 2010  pomi.
Jlnst 306epiranHsl 3epHa MIAMPUEMCTBO Ma€ €JIEBATOPH MOTYXKHICTIO Ounbine 100 Tuc.
TOHH. BUpOOHMIITBO KOPMIB ISl NTHUL Opoiliepa Ta IUIEMIHHOL NITULl BiAOYBa€eThCA Ha
BJIACHOMY KOMOIKOPMOBOMY 3aBOJI.

Hapenenuii npukiag BHKOPUCTAHHSA SKICHUX, ITOKHBHMX KOMOIKOPMIB st
CUIBI'OCNITBAPUH  YEPrOBHM  pa3  CBIAYUTH PO  MOMKJIMUBICTh  30UIbLICHHS
MPOYKTUBHOCTI XyJOOM Ta MTHIIl ¥ BIIMOBITHO PEHTA0EIHHOCTI Taly3i.

[TignpuemcTBa KOMOIKOPMOBO1 rauysi [TonTaBmnHM e(PEeKTHUBHO
BUKOPUCTOBYIOTh HAMCy4YacHIIIl JOCSATHEHHS HAyKH 1 TEXHIKM M1 €(EeKTUBHOCTI
CBOTO BHUPOOHHUIITBA, TMPOBOMASTh TEXHIYHE TEPEOCHANIECHHS Ta PEKOHCTPYKIIIi,
BIIPOBAKYIOTh CBITOBI T€XHOJIOT1i, HAPOIIYIOTh BUPOOHUYI MOTYXKHOCTI, 32 PaXyHOK
YOro ¥ JJOCSATHYTO BPa)Kar4oi JUHAMIKH PO3BUTKY raidy3l BUPOOHHUIITBA KOPMIB.

A 118, B CBOIO 4epry, CBIIYMATH MPO KOHKYPEHTOCTIPOMOXKHICTh HAIOi MPOYKIIii
Ta CIPUSIE MO3UTUBHOMY IMIJIXKY SIK 00JIacTl, Tak 1 YKpaiHU Ha MI>KHApOJIHOMY PUHKY.

[Ilo cTocyeTbcs MEpPCHEKTUB MOAAIBIIONO PO3BUTKY Tally3l, TO TYT MOXKHA

BUJIUIUTH KUTbKa PI3HUX MNUIAXIB. Tak, BEJNUKI 3aBOJAM 1 I€Xa, sIKI TPUBAJIUNA dac

Apx
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MpaIoloTh HA PUHKY, MAalOTh HampalbOBaHI CXeMH 30YyTy, IJIAHYIOTh IOJAJIBIIHMA
PO3BUTOK JAaHOTO HAMpsAMY IUISXOM BJIOCKOHAJIEHHS TEXHOJOTIYHOTO TMPOIIECY.
OpmHuM 13 cioco0iB OTPUMAaHHS MaKCUMAaJIbHOTO MPHOYTKY TaK0>X MOXKE CTaTH MOBHA
aBTOMAaTH3allisl BUPOOHMITBA. AJe Iie MoTpeOye 3HAYHOrO dYacy 1 (piHAHCOBUX
BKJIAJICHD, 110 B HAWOIKYiN MEPCIEKTHBI MPAKTHYHO HeMOXUTHBO. Crifl BIAMITHTH,
0 3a JACIKUMHU JOCIHIDKCHHSIMH, HaWOIIbII ONTHUMAaIbHHUM CIIOCOOOM PO3BUTKY
KOMOIKOPMOBOT Taiy3i SBISETHCS KOHCOMIMAIS MIAMPUEMCTB, SK HAMPUKIAM, Y
[Tonpmii. B pmaHmii ke vac HaWOUIBII TEPCIEKTHBHOK BBAXKAEThCA poOOTa B
XOJIUHTAaX, B 3aMKHYTOMY IHKJIl BHUPOOHHUITBA. MakcuMmaapbHUN MPUOYTOK 3
MiHIMaJbHUMH BUTpPaTaMH OTPUMYIOTh KOMIIaHii, IKI CAMOCTIMHO BUPOIIYIOTH 3€pHO,
nepepoOJIIIoTh HOro B KOMOIKOPMH, IOCTaBISIOYM I1X B TOJAJBIIOMY BJIACHUM
(dhepMepChbKUM roCoIapCTBaM.

Skimo BBeCTH B M0 BCI 11l 3aXOAH, TO MOXKHA JIOCATTH TOTO, IO 4Yepe3 KiJIbKa
POKIB KOMOIKOpPMOBa IPOMHUCIIOBICTh 3HAYHO MOKPAIIUTh SIKICTh BHITYCKAEMOTO
KOMOIKOpMY 1 3MEHIIUTh HOro coOIBapTICTh, LIO0 JAaCTh 3MOry Ha KOro OUIbIILY

peaizalio 1 iABUIICHHS IPOyKTUBHOCTI 3aBO/IIB.

Apx
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1. TEXHIKO-EKOHOMIYHE, COIIAJIBHE OBI'PYHTYBAHHSA

[Iponiec apoOneHHS Ta TMOJAPIOHEHHS OKPEMUX KOMIIOHEHTIB — OJMH 13
HAWBaXJIMBIIIUX MPOIECIB B TEXHOJOTIi BHPOOHMIITBA KOMOiKopMiB. Bix kpymHOCTI
YaCTMHOK OTPMMAHUX B PE3yJbTaTi APOOJIEHHS Ta MOAPIOHEHHS Ta BiJ PIBHOMIPHOCTI
NOAPIOHEHHS 3aNeKUTh €PEKTUBHICTh BUKOPUCTAHHS TBApUHAMHU MOKUBHUX PEYOBHH,
K1 MICTAThCS B cHpoBUHI. [lonpiOHEHHS KOPMIB J1a€ TaK0XX MOJIHMBICTH PIBHOMIPHO
3MIIITYBaTH iX B 3MIITyBaJax.

CyTb npoliecy ApoOJieHHs Ta MOAPiIOHEHHs B TOMY, III0 BHACHIJIOK yAapy, 3J0My Ta
CTHpaHHS, POOOYMMH OpraHaMy MOJIOTKOBUX JIpOOapoK CHPOBHHA, IO HAIXOIUTH B
JTpo0apKy MOJIPIOHIOETHCS HA OKpeMi OLTbIIT a00 MEHII KpYITHI yacTuHU. PoOoui opranu
(cuTa, MOJIOTKH, JIEKH) Ta PEXKUM poOOTH (KOJIOBY IMIBUIKICTH MOJIOTKIB, BIICTaHb MIXK
MOJIOTKOM Ta CUTOM 1 T.J.) MiAOMPAIOTh 3 YpaxyBaHHSM BJIACTUBOCTEN CHPOBUHH, 11O
HAJXOJUTh B MAIllMHY, 1100 OJiep>KaT MaKCUMaJIbHUN TEXHOJIOTTYHUM e(deKT. 3epHo,
10 HAJIXOJIUTh MOJPIOHIOETHCS MOJOTKAMHU 1 BHACHIJIOK YJapiB 00 MOBEPXHIO JEKH.
[ToapiOHEHHS TPOJOBKYETHCA B MPOCTOPI MIK POTOPOM 1 CUTOM, IO 0OEPTAIOTHCS il
JIEI0 yAapy 1 TepTs, 110 BUHUKAE MIXK MTPOYKTOM, MOJIOTKAMH Ta CHTOBOIO MOBEPXHEIO.
YacTtuHM, po3MIpH SIKMX MEHII ad0 piBHI PO3MIPY OTBOPIB CHUTA, MPOXOAATH YEPE3 HUX
Ta BUBOJATHCS 3 APOOAPKU TPAHCIOPTYIOUUM OOJIaTHAHHAM, a OlIbII KPYITHI YACTUHU
3aJIMIIAI0THCS HA CUTI Ta MIJAAI0THCA MOAATBLIIOMY MOAPIOHEHHIO.

[IpaBunbHEe BenEeHHsS Tpollecy MpOoOJEHHS Ta TOJApPIOHEHHS 1 BCTAHOBJICHHS
e(hEKTUBHOTO PESKUMY POOOTH MAIIMH, SIK1 3MIHCHIOIOTH IIEH MPOIIeC, BAXKJIMBO 1 TOMY,
IO 13 3arajJbHOi BUTPATH EJIEKTPOCHEPTii, 10 3aTPavaEeThCsl HA BECh TEXHOJIOTIYHHMA
nporiec BUpOOHHMIITBA KOMOiKOpMmiB, 10 70% BUTpadaeTbcss Ha JpoOJICHHS Ta
noApiOHeHHs. ToMy IiJis IILOTO MPOLIeCY HEOOX1THO MPABWIHLHO BUOPATU HE TUILKU THI

MalluHY, aJie 1 HAHOUIBII paliOHAIbHI 3arpy304H1 Ta KIHEMAaTUYH1 XapaKTEePUCTUKHU.
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Came ToMy Ha KOMOIKOPMOBOMY 3aBOJI1, Jie BCSI MPOJYKIIiSE Ha OCHOBI 3€pPHOBUX
NPUIISETbCS BENTMKA yBara JiiHIi BUPOOHHUIITBA KOMOIKOPMIB, a came IpOOMIbHUM
YCTaHOBKaM.

Hai#i6inpmioro po3moBCIOKEHHST Ha0yJW MOJIOTKOBI JPOOAapKH BEPTHUKAIHLHOTO
TUITy, SIKI TMPUUANUIM HA 3aMiHy MOJIOTKOBHM JpoOapkaM TOPHU30HTAJIBHOTO THILY.
Hwxue B Tabnuii 1 mpuBeIeHO TEXHIYHI XapaKTEPUCTUKHU JPOOAPKH BEPTHUKATBLHOTO

tuity mapku Al-/IM2P-22B ta ropuszoHTansHoro tuimy Mapku Al-JIM2P-22.

Taomurg 1.1
Texniuni xapaxmepucmuku MoJ10MKOBUX OPOOApPOK
Al1-]IM2P-22B A1-JIM2P-75M
[TpoTlyKTUBHICTB, T/TOA 6 5
[ToTyXHICTh €1EKTpOIBUTYHA, KB 75 75
["abapuTHi po3mipH:
JIOBXKHMHA 1000 2150
HIMpPUHA 1000 1200
BHCOTA 2460 890

[To O6ynoBi Ta NpuHIIUITY POOOTH JIaHi IpoOaAPKU HE BIAPIZHIIOTHCS. AJie CYTTEBOIO
nepeBarolo 3BICHO € Te, mo apobapka Al-/IM2P-22B mae Oinblily TpOIyKTUBHICTb
IpU OJHAKOBIM TMOTYKHOCTI €JEKTPOJBUTYHA Ta TrabapuTHUM po3mipam.  [ns
MIPUEMCTBA 3 BETUKUM OOCSTOM BUPOOHHIITBA 116 €KOHOMIYHO BUT1IHO.

[To manuM, mpuUBEACHUM BUIIIE MOXKHA CTBEP/XKYBaTH, 110 BEpTHKAIbHA Apobdapka
A1-JIM2P-22B mae psi 3Ha4HUX IepeBar HajJ ropu3oHTanbHO0 Al-JIM2P-75M, mo

pPOOUTH ii TEXHIYHO T4 EKOHOMIYHO BHUT1HILIOO.
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2. IOPIBHSIJIBHU AHAJII3 ICHYIOUYOT'O OBJIATHAHHSI

MomnoTtkoBi peBepcuBHi apobOapku Al-JJIII ta A1-JIJIP (pucynok 1). [Ipusnaueni
JUIsl TOApiOHEHHSI 3€pHa 3JIAKOBMX Ta IUIIBUYACTUX KYJIbTYp, a Takox mpoty. Lli
Ipo0apKd TO KOHCTPYKIII HE BIAPIZHSAIOTHCS OJHA BiJ 1HIIOI, 32 BHUKIIOYCHHSIM
pPO3MIpiB, YKCIa MOJIOTKIB, TIJIOII CUT 1 T.I..

JlpoGapka Mae 1BI OOKOBI KpHUIIKH OJIHAKOBOi KOHCTpyKIli. KoxkHa 3 Hux
BUTOTOBJICHA 3 JIUCTOBOI cTam ToBmuHOK 10 MMm. Uepe3 omHy (31 CTOpOHU Tomadi
KOMIIOHEHTY) BCTAHOBIIIOIOTH JeKy 4, a uepe3 1HIIy — cuUTO 2. B HIKHIN yacTHHI
KPUIIOK Ha IIAPHIP1 BCTAHOBJIEHUN NprKuM. [Ipy BIAKPUTTI KPUILKH BIH NPy KUHAMU
BTPUMYETHCS B KPAaHHOMY HIDKHBOMY TIOJIOKCHHI. [Ipy 3akpuBaHHI KPHUIIKK BaXKeli
HAxXoJATh Ha OONTH Ta MEPEKPUBAIOTh CTHK CUT (200 CTHK cuTa 1 Jieku). bornramu
MOJKHA PEryJIOBaTH CTYMiHb MPIXKMMAHHS IO CHUTa, IO JO03BOJISIE BCTAHOBIIOBATH
CHUTa P13HOT TOBILUHMU.

[Tactkn 13 B KOXHIW KpUIIIll MPU3HAYEHI JJI BJIOBJIOBAHHS METaJOMAarHiTHHX
JIOMIIIOK T iHIIMX KPYITHUX TPEIMETIB. IX MPUKPHUBAIOTH ABEPIATAMH, B AKHX € JBA
MPOJIOBIYBATI OTBOPH JIJISl TJICMOKTYBaHHS MOBITPSI.

KpoHmTeiiHu 1isi BCTAHOBJIEHHSI KOPITYCIB POJMKOBHUX C(PEPUUHUX IMiJAIIUITHUKIB
BUHECEHI Ha OKpeMi omopu. Ha BHYTpIIIHIX MOBEPXHSIX TOPIEBUX CTIHOK OCHOBU
po3TalIOBaHi Hampasisioyi ;s curta 2. Moro kpimste asoma (B apo6apii Al-JIJIT)
Ta TppboMa (B 1podapui Al-JI/IP) cTtpiukamu, siki HATSATYIOTHCA 3@ JOMOMOT'OO TBUHTIB.
B HIWKHIN 9acTHHI OCHOBM BCTAaHOBJICHO HAaXWJICHE JIHO Ta PO3TAIIOBAHO BUITYCKHUI
NPUCTPI 9 11 IpUEAHAHHS 10 MATEPIAIONPOBOTY.

ITin UBWIHLHUKOM 7 3HAXOAUTHLCA 3aC/IiHKA 5, Ky MOXKHA MPOBEpPTaTU Ha oci 6 B
o0uBl CTOPOHHM 3a JOMOMOIOI0 PYKOATKH. Lle n03Boiisie mopaBaTH KOMIIOHEHTH B

OyIb-sIKy CTOPOHY B 3aJIEKHOCTI BiJl HAIIPsIMY OOEpTaHHS pOTOpa.
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Ha miit >)xe oci 3MOHTOBaHUN pudYar, KU TPU MOBOPOTI 3aCIHKA B OJHOMY 3
KpaifHiX MOJI0KEeHb HATUCKAE Ha IITOK KIHIEBOTO BUMHUKAYa, SIKUH OJIOKY€E MOTO0KEHHS
3aCIIIHKH 3 HapsiMOM o0epTaHHs poTopa 12.

Potop cknmamaerbes 3 Bana 11, muckiB Ta monotkiB 10. Ha nieHTpanbsHy yacTuHY
Baly HacajpkeHi nucku (25 mns napobapkm Al-JIJIIT Ta 37 nmst npoGapku Al-J1/1P),

MDK SIKUMH 3HaXOJSAThCS PO3IMIPHI KIJIbIIS.
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Pucynok 1. Monotkosi apodapku A1-JII1 ta A1-JJIP:

1 - cranuHa; 2 - cuTO; 3 - MaxoBHWK; 4 - 1neka; 5 - 3acmiHka; 6 - BiCb, 7 - JKMBUJIBHHK, 8 -
eKCLIEHTPUKOBHI MPUBII JIOTKA; 9 - BUIYCKHUH MPHUCTpid 3 BUOYXOBiABIAHOIO TpyOKkoro; 10 -
MoJoTok; 11 - Bam; 12 - potop; 13 - mactka; 14 - mpuBix )KUBUIBHUKA; 15 - MpUB1X pOoTOpa APOOAPKH.

MomnotkoBi apobapku tuny Al-JIMP. VHidikoBaHI MOJOTKOBI JpoOapku THITY
A1-JIMP npusHaueHi 11 noApiOHEHHS 3€pHA 3J1aKOBUX, IUTIBYACTUX KYJIbTYp, O00IB,
3epHa KyKypy/A3u, 36pHOBUX CyMIIIeH, MIPOTY, IPIOHO KYCKOBOTO XMHUXY, TpaHyJl
TpaB'sHOI MyKH. IX BifMiHHA KOHCTPYKTHUBHA OCOOJIHMBICTH — OJHOTHMIIHICTH BCHX
OCHOBHHX BY3JiB, 32 BUKIIOUEHHSAM TUIbKU JOBXUHH POTOPA, BETUYHHH MPOCIFOBAHOT
MOBEPXHI Ta MOTYX-HOCT1 €JIEKTPOABUTYHIB.

OcHoBHUll poOounii opran apobapku Al-/IMP-20 (pucyHok 2) — MOJIOTKOBUMI
potop 18. Bin npeacraiisie co6oro Ban 14, Ha IeHTpaabHIM YaCTHHI SKOTO 3MOHTOBaH1
JTUCKH 15 TOBIMMHOIO 6 MM. IX 4mcio s npobapku Al1-JIIMP-6 — 10 mt., A1-JIMP-12
- 16mr. Ta A1-JIMP-20 — 20mT.. Mk 1BOMa AUCKAMHU TOBIIMHOIO 6 MM Ha ocsax 16,

K1 € HECY4YUMH JIJII MOJIOTKIB, PO3TAIIOBaHI 1O JIBa TOHKUX JHUCKa ( TOBIIMHOIO 3 MM)
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JUISL pO3JIUICHHST MOJIOTKIB OJIMH Bif ojHOTO. KpiM TOrO, Ha Bajy poTopa BCTAaHOBJICHI
7Ba KpaHIX AHMCKAa TOBIIMHOIO 9 MM 3 MPUCTPOEM ISl 3aKpIIUIEHHS Oced Bix iX
OCbOBOI'0 TepeMilieHHsl. MK JuUCKaMH Ha OcCsX JiaMeTpoM 26 MM BCTaHOBIIEHI
MonoTkH 17 po3mipom 200x60 MM, TOBITUHOIO 6 MM.

B onHOoMy kpaiiHbOMY THCKi JiaMeTp OTBOPY MEHIIIE AiaMeTpy Oci AJis i BUIMKH,
10 TO3BOJISIE 3aMIHUTU MOJIOTKH 17. B 1HIIIOMY KpailHbOMY JAMCKI, SIKHH CKIIAJAETHCS 3
JBOX YaCTWH 3 Haapi3amMH, MK SKUMH 3MOHTOBAaHWH €NaCTUYHUN €JEMEHT 3i
CHellaJbHUMU METaJIeBUMHU 3KUMAaMH, JIlaMeTp OTBOPY TaKOK MEHIIE JiaMeTpa Ocl.
dikcarrisi oceil Bij MOB3JI0BKHBOTO 3MIMICHHS 3a0€3MeUy€eThCS B pe3yabTaTl HATATY,
KUY BUHUKAE MPY 3a0UBaHHI OCel B KOHIYHI OTBOPH OJHOTO 3 KpalHIX THUCKIB.

OcHoBa 22 xoprycy 8 apoOapkyd 3BapHOI KOHCTPYKIII MpeACTaBisie COOOI0
CTaHWHY 3 IIBEJICPIB, KA CIYKUTH JIJI1 BCTAHOBJICHHS Ta KPITUICHHS IO HEI OCHOBHUX
YacTUH JIpOOapKu: MOJIOTKOBOI'O POTOpA, €IEKTPOJBHUryHa Ta iH.. HuxHS dacTuHa
KOpIyCcy Ma€ 3HU3Y (uIaHelb JJIs mijeHaHHa OyHkepa 21 10 mHeBMOIpUiMaIbHUKA.
Kopnyc apobapku ckiiafaeTbecs 3 IBOX CTIHOK 3 (JIaHISIMU, CKPIIUIEHUMH MIK COOOI0
B BEPXHIM YacTUHI ABoMa CTskKaMu. OOUJIBI CTIHKM KOPITYCY B HIDKHIN HOTO 4acTUHI
MarTh TPOPI3H JJIA Baja poTOpa, SKI YUIUIbHEH! HAKIAJKaMH, TPUKPIIUICHUMH 0
cTiHku 6ontamu. Koprnyc ocHaimeHuit mpoxkiaakamMu 12 ajist 3ByKO130J1s1111.

B xopmyci npobGapku BCTaHOBJIEHI: JBa MOBOPOTHUX CHUTO-AEKOBUX Onoka 10,
HUKHE CUTO, JIBA TIPWIKUMA, SIKI TIEPEKPUBAIOTh CTUKU HUKHBOTO cuTa 20 3 BEpXHIM
cutoM abo 3 JAEKOI0, JBa JIAHIIOTU 19 i KpiIUIeHHS CUTa, MEXaHI3M HaTiTy
JIQHIIIOT1B.

Koxxuuil cuto-nexoBuii 0J0K Mae KapKac 3 HapaBIsSIOUUMU sl BEPXHHOTO CUTA
Ta MIAPHIPHO BCTAHOBJICHI MpWXUMHU cuta. [[o Kapkacy OoiTamu KpiliATh 3MiHHY
neky. Ha Bamy OJHOTO CHUTO-JEKOBOTO OJIOKY 3pOOJieHHM pudyar Jjisi KOHTaKTy 3
KIHIIEBUM BHMHUKAYEM, SIKHI TMEpEaliTOBYE €IEKTPOCXEMY Ha PEBEPCHUBHHUM PEXHM.
Kpim Toro, Ha Bajmax 000X CHTO-IEKOBUX OJIOKIB BCTAHOBJICHI puyaru 7 s (ikcarrii
ux OJIOKIB B poOOYOMY MOJIOKEHH] 32 JOMIOMOT'0I0 OOJTIB.

Curo-nexoBl OJIOKHM 3B'si3aHI MK COOOI0 pUYaramMu, siKi yTBOPIOIOTH 3 OJOKaMu

YOTUPHOX JIAHKOBUW MeXaH13M. PUuaru perystoroThesi Mo JOBXHHI JJIs 3a0€3MeUeHHs
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IIIJILHOTO TMPUTHUCKAaHHS 000X OsokiB g0 mpwkumiB 13. Ha Bamy omHoro curto-
JIEKOBOTO OJIOKY HasiBHA BWJIKA, 3B’S3aHAa 3 TBUHTOBUM MEXaHI3MOM. 3a JOMOMOTOIO
T'BUHTOBOTO Ta YOTHPHOX JJAHKOBOTO MEXaHI3MiB CUTO-JICKOBI OJIOKH MTOBEPTAIOTHCS Ta
BCTaHOBIIIOIOTHCSI B POOOUYUX TMONOXKEHHSIX. B cuTo-mekoBomMy OJjolll, y SIKOTO CHTO
3HAXOJHUTHCS B pOOOYOMY IMOJIOKEHHI, JIeKa BUKOHYE POJIb HAXHMJICHOI MOBEPXHI, SKa
M0JIa€ CUPOBUHY, IO HAIXOAWThH 3 KUBHIBHUKA B KaMepy MOJPIOHEHHS B HAIMPSIMKY
po0OUOi IeKU JPYTroro CUTO-AEKOBOTO OJIOKY.

B npoGapmi Al-JIMP-6 na Biaminy Bin apo6apku Al-JIMP-20 B BepxHiil yacTuHi
KOPIYCY, KU CKJIQJTA€ThCS 3 JBOX B3aEMO3aMIHHUX OOKOBHWH, 30JIOYCHUX CTSKKAMH,
[IAPHIPHO BCTAHOBJICHI KPOHINTEHHM HJisi KPIIJICHHS AEK Ta (pikcarlii J0JaTKOBOTO
cuta B pobouomy mojioxkeHHi. OIUH 3 ABOX KPOHINTEHHIB HAa KOXHINM 3 OOKOBHH
OCHAILIEHUN PYKOSATKOIO 3 (PIKCATOPOM ISl 3pYYHOCTI TOBOPOTY AEK Ta 3a0e3MeyueHHs
ix (ikcarii. PykosiTka, B3a€MOIII0YM 3 KIHIIEBUM BUMHKA4YEM, 3aKPIIUICHUM IIiJ] HEIO
Ha OOKOBHWHI, 3a0e3nedyye TaKoXX TMPAaBWIbHUNA HampsM oOepTaHHS poTopa, IO
BIJINIOBIJIa€ pOOOYOMY TOJIOKEHHIO JIeK B KopIycl. [[eku KpimiaTh 4O KPOHIITEHHIB
0onTaMU Ta BCTAHOBJIIOIOTH IOBOPOTOM PYKOSITKH B OJIHE 3 JIBOX POOOUYUX TMOJIOKEHD B

3aJIEKHOCTI Bl HEOOX1THOTO HAINpaBJIEHHsI 00€pTaHHS POTOpAa.

Pucynok 2. MonotkoBa apobapka Al-JIMP-20:
1 - )KUBWIBHUK; 2 - MIPUBIJ )KUBWIBHUKA; 3 - BUOYXOpO3psiiHA Kamepa; 4 - MeXaHi3M peryaioBaHHS
1ojayui CUpOBUHHM; 5 - KOHBE€Ep; 6 - MarHiTHUH 3aXucCT; 7 - puyary; 8 - kopmyc; 9 - yuinsHenHs; 10 -
cuTo-AexoBl omoku; 11 - nBepusTa; 12 - 3ByKkoizonauist; 13 - npuxum; 14 - Ban potopa; 15 - aucku;

Apk
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16 - mHecydi oci; 17 - MmonoTok; 18 - poTop (IuCKK 3 MOJNOTKaMH); 19 - maHIIOTH AJIT TPUKUMY CHT;
20 - HmwxHe cuto; 21 - OyHKep; 22 - ocHOBa Kopnycy (craHuHa); 23 - BiOpOi30JIATOPH.

MonotkoBi apobapku JIM Ta JIJIM. BukopucToByIOTh )11 HOAPIOHEHHS 36pHOBHX
KOMIIOHEHTIB Ta MIPOTY. 3a MNpPHU3HAYEHHSM Ta KOHTPYKIISIMH OCHOBHHUX 301pHHUX
OJUHUIIL Il JpOoOapKu OJMHAKOBI, BIAPI3HSIIOTHCSA TIIBKA PO3MIpaMH Ta AEIKHUMH
MOKa3HUKAaMU TEXHIYHOI XapaKTEPUCTHKHU.

B koMOiKOpMOBI#i MPOMHCIIOBOCTI IMUPOKO 3aCTOCOBYIOTH Apodapky JIJIM 3
nBoMa JiekaMu (pucyHok 3). BiOpamiiinuii xuBWIBHUK 1 Mae OyHKep Ta BIOpaIiiiHHiA
JOTOK 18 3 3achmiHKOIO , IO PEryioeTbess Bpy4HY. JKHMBHIIBHMK DPO3TAlllOBaHUN B
BEpPXHIA YaCTHHI KOpPIyCy Ta 3abe3nedyye piBHOMIpPHY T0Jady KOMIIOHEHTIB
KOMOIKOpMiB B ipo6apky. EnextpoaBuryn 14 uepe3 KIMHOIMACOBY Mepeaady MpUBoIe
B OOepTaHHS €KCLEHTPUKOBUM Basl 2 >KMBWIbHUKA. B cepeaHiil yacTUHI KOpIyCy Ha
OC1 BCTAaHOBJICHI YaBYHHI JekH 3 Ta 4, siKi HABKOJIO OC1 TOBEPTAIOTh TBUHTOM 3.

B HuxHIN 4yacTUHI KOPITYCY BCTAaHOBJIEHO CHUTO, IMOJOXKEHHS SIKOTO PEryJOITh
JIBOMa CTaJieBUMU cTpiukaMu 22. BoHHU, 3 OJIHI€T CTOPOHH, (PIKCYIOTHCS BPYUYHY, a 3
1HI101 — rBUHTaMH 7 3 MaxoBUKOM 10. CuTo 6 MPUKUMAETHCS O BUCTYIIB KOPIYCY
JIBOMa KyTHKaMH 3a JOIMOMOIOI0 TBUHTIB. B mpocTip, CTBOpeHWil CTIHKaMu Ta
KPUIIKOIO, MOTPAIUIAIOTH MIJIKE KaMIHHS Ta KPYIMHI METAJIEB] JOMILIKH. 3a JOIOMOTOIO
CHEIaJbHOTO TBUHTA MOJKHA MOBEPTATH JEKY HABKOJO OCl U TUM CaMHUM 3MIHIOBATH
BXIJIHUM OTBIp MACTKH, a JJIsi BUAAJCHHS JIOMIIIOK 3 HEl mepemdadyeHl JBepiisTa.
HasBHicTh kpuIiok 3abe3nedye jJerkuii 1octyn q0 poropa 20, 1uckiB 23 3 MOJOTKaMuU
24 Tta cutam 6,21.

Ban 19 poropa npobapku, 110 ONUPAETHCA Ha JBa POJMKOBUX CHEPUUHHUX
niqmunauka 11, 15, npuBoguThes B pyxX BiJ eJIeKTpojBHUryHa 17 uepe3 MpyxXHY
bpukiiiiny mydty 16. Potop cknamaeTscst 3 Bajga 3 AMCKaMH, 1[0 MAalOTb OTBOPH, B
SKUX BCTAHOBJICHI Ha OCSIX MOJIOTKH. MK TUCKaMM pO3TAIlIOBaH1 BTYJIKHU.

KoHcTpykKIlis po3BaHTaXXyBaJIbHOTO MPUCTPOIO IPOOAPKH mepedoadae MOXKINBICTh
TPAHCIIOPTYBAHHSI MPOAYKTIB TOJAPIOHEHHS SIK MEXaHIYHO, Tak 1 MHEBMAaTWU4HO. B
OCTaHHHOMY BHUMAAKy JO HWKHBOI YAaCTUHU PO3BAHTAXKYBAJIBLHOTO TMPUCTPOIO

M1EAHYIOTh THEBMOTIPUMUMAITBHHUK 9.

Apxk
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Pucynok 3. MomnotkoBa npobapku J1JIM:

1 - xuBwibHuMK; 2 - Ban; 3,4 - neku; 5,7,13 - rBunTH; 6,21 - curta; 8 - kopmyc; 9 -
nHeBMonpuiManbHuk; 10 - maxoBuk; 11,15 - migmunuuky; 12 - kpumka; 14,17 - eIeKTpoABUTYHU;
16 - mydra; 18 - BiOpauiiinuii 10T0K; 19 - Banm poropa; 20 - porop; 22 - cranesi CTpiuku; 23 - TUCK;
24 - MOJIOTOK.

MomnotkoBa apob6apka JIJIO. IlpusHauena s mojapiOHEHHsSI PI3HUX 3EPHOBHUX
KOMITOHEHTIB KOMOiKOpMiB. Jl0 OOKOBHX CTIHOK KOPITyCY MPUBApEHi KPOHIUITEUHU TS
HIIIUITHUKIB Bajia poropa 13, skuii MmydToro 3’€IHaHUI 3 BaJIOM €JIEKTPOJABUTYHA
(pucyHok 4). B BepxHiil yaCTHHI KOPITyCY pO3TAlIOBAaHWUN >KUBWJIBHHUK 9, JomaTeBuit
OapabaH SIKOro MPUBOIUTHCS B PyX BiJl elekTpoaBuryHa 10 yepes peaykTop, BapiaTop-
11 Ta mkiB. MarHiTHHI amapaT 8 mpenacraBise co00r OJOK MiAKOB, PO3MIIICHUX B
KOpIyci.

B HWXHINA 4YacTHHI KOPIYCY BCTaHOBIIOIOTH CUTO 16, sK€ CKJIaJaeTbcsl 3 ABOX
nosioBuH 225x400 MM KOxkHa, MO (IKCyeThbCcsl TBOMa CTaJIbHUMH CTpiukamu 135.
Hepyxomy pebpucty neky 12, po3ranioBaHy B BEpXHI YaCTHHI, KPIIIATH OONITAMH J10
Koprnyca. Pyxomy peOpucty aexy 4 3a 101oMOTOI0 MeXaHi3Ma PeryJIioBaHHS S5 MOXKHA
MOBEpPTAaTH MaxOBUKaMHU 6 Ta 14 BITHOCHO OCI Tak, 00 po3Mip KIMHOBUIHOI IIUIMHHA
MK poTopoM 13 3 monorkamu 17 Ta MeTaneBUMM AMCKAMU 3 BTyJKaMmH (11aiibamu)
MDK HUMHU Ta JeKaMu 3a0e3nedyBaB HOpMajbHE HAIXOHKCHHS KOMIIOHEHTY B 30HY
noApiOHeHHs. [t 3anmo6iraHHs HOro MomnajaHHio B MPOCTIP MK CTIHKOIO Kopirycy 2

Ta JIeKor0 4 BcTaHOBJICHUH KianaH 7. B poropi miamerpom 500 MM Ha KOKHOMY JHCKI

Apk

KB.P.133.661A0X30006.113

3Mm. Apk Ne mokym. [Migmuc | Jara




€ YOTUPHU OTBOPH Il oceil. Jlo oceit mapHipHO mijaBimeH! mo 128 monoTkiB. SKiio

MOAPIOHIOIOTH )KMH, YUCJIO MOJIOTKIB 3MEHIITYIOTh BJIBOE.

[IpoxykTu moapiOHEHHS, AKi MPOUIUIM Yepe3 OTBOPHU CHUTA, MOTPAIUISIOTH IS
MHEBMAaTUYHOTO pO3BaHTaXCHHSA B OyHkep 18, mo mae kpimnenHs 1, Ta mami B
MHEBMONPUAMANbHUK 19, B sSKOMy Al 3MIHM KIJIBKOCTI TOBITPST BCTAHOBJICHUH

kiamnad. [Ipy MmexaniuHOMy TpaHCIIOPTYBaHHI MTHEBMONPUNMAIIbHUK 3HIMAIOTb.
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Pucynok 4. MonotkoBa apo6apka J1J1O:

1 - xpiruieHHs: OyHKepa JiJIsl THEBMAaTUYHOTO BUBAHTAXEHHS; 2 - KOPIYC; 3 - JIOK; 4 -
pyxoma JIeKa; 5 - MeXaH13M peryJitoBaHHs PyXoMoi Jieku; 6,14 - MaxoBukH; 7 - KjarmaH;
8 - MmarHiTHU amapat; 9 - xuBwibHMK; 10 - enextponsuryn; 11 - Bapiatrop; 12 -
Hepyxoma aeka; 13 - porop; 15 - cTpiuka; 16 - curo; 17 - Monortok; 18 - OyHkep ass
ITHEBMATHUYHOI'O BUBAaHTAXXECHHS; 19 - MHEBMONPUIMAIIbHHUK.

Hpobapka A1-/IM2P-22B mae HactynHy OynoBy.

Kopnyc (mo3. 1) siBisie co0010 3BapHy KOHCTPYKIIIIO HA SIKiii BCTAHOBJICHO OCHOBHI

BY3JIU JIpOOApKH.

Kpumka (mo3. 2) — Hecydya 3MlOMHa 4YacTWHA ApPOOApKH Ha SIKiii BCTAHOBJIEHO

poOoui opranu ApodapkKwu.

OcHoBa (103. 3) BUKOHAHa y BUTJISA/I1 TPHOX AMCKIB, 3BAPEHUX MIXK COOOIO.

Apk
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[TarpyOku 3aBaHTa)keHHsI (1103.4) SBISAIOTH COOOK) KOHCTPYKIIIIO CaMOILIMBIB, SIKI
3a0e3MevyloTh PIBHOMIPHE PO3MOUICHHS MOTOKY MOJAPiOHIOBAHOTO MPOJYKTY Ha JBa
MOTOKH.

Ho3zatop (1mo3. 6) nmpu3HaYeHH A7 PIBHOMIPHOI MOJadi CHPOBUHH B APOOUIIBHY
KaMepy Ta BHAAJIEHHS MPH IIbOMY METAJOMArHITHUX Ta BXKKHUX JOMIIIOK. J[o3aTop
o0JiaTHaHUM T1IPaBIIIYHOIO 3aCIIHKOIO (1103. 5) peryJIroBaHHs Mojayvl 3epHa.

Potop (1mo3. 7) - ocHOBHHIT poOouwmii oprad apodapku. BiH ckiamaeTbes 3 OCHOBU
Ta MOJIOTKIB, 5IKI BCTAHOBJICHI Ha MaJIbIIX OCHOBHU.

JIBepi oOciyryBanHs (1103.8) 3a0e3MeuyroTh JOCTYN A0 CHUTOBOTO KOPIYCy Ta
MOJIOTKIB 1 JI03BOJIsSIE BUKOHYBAaTH OOCIyryBaHHs poOouyux oprasiB. J{is 3amMiHH CUT
BUKOPUCTOBYIOTHCS TITLKH OJHI ABEPI.

Kamepa Bubyxopo3psana (1mo3. 9) — npusHayeHa aJig BiJIBOJly BUOYXY B aBapiiiHii
cutyanii Mae BuxigHud miamerp 200 MM., KOMIUIEKTYETbCS TpyOOIO Ui BIJIBOAY
BUOYXY.

[ITaxta BuBaHTaXeHHS (mo3. 10) mnpu3HaueHa Ui BIJBOAY MOJPIOHEHOTO
OPOAYKTY 3 APOOAPKHU.

JlpobGapka mpairoe 3a HACTYITHOIO CXEMOIO: MPOAYKT HAJAXOAUTh Yepe3 3acIiHKY 10
703aTopa, 3BIOKW, PO3MOJUIMBIIMCH HA JBa TOTOKM MO MAaTpyOKaM 3aBaHTaKCHHS
CaMOTIYHO TOCTyMae B JIPOOUIIbHY KaMmepy Ta MOJPIOHIOETHCS MOJOTKAMU pPOTOpa.
MonoTtku, Baapsitouud 3¢pHO 00 CHUTO Ta JAEKH, pOo30MBAIOTh HOro. 3pyilHOBaHI 3epHa
MIPOCHUTIAIOTHCS YePEe3 CUTO Ta BUBOSATHCSA 3 IPOOAPKU Yepe3 IIaXTy BUBAHTAKEHHS.

EnexTpoobiaHaHHs BKIIIOYAa€E B ceOe BCTAHOBIIEHUN Ha JIpoOapill eleKTPOABUTYH
(mo3. 12) mpuBoay poTopa, €IeKTPOJABUIYH A03aTOpa, Ta TPU KIHEUHMX BUMHUKAYa.
[TinkmroueHHs 3AIMCHIOETBCSA 3TIIHO PEKOMEHJIOBAHOI CXEMHM IMiJIKIIOYEHHS, IO
MOCTAYaETHCA 3 IPOOAPKOIO.

[[lo6 yHUKHYTH HEIAaCHUX BUITAJIKIB HEOOX1THO:

- npo0apKy TpUMaTH B YUCTOTI 1 CIPABHOMY CTaHi;

- npu poOOTI 1 TEXHIYHOMY OOCITYroBYBaHHI JO3BOJISIETHCS KOPUCTYBATHCSA
TITBKH CTIPABHUM 1HCTPYMEHTOM 3T1AHO 3 HOTO MPU3HAYCHHSIM;

- TPU3HAYAIOTHCS 0COOH, BIJIMOBINANIbHI 32 O€3MEYHY €KCILTyaTallil0 Ta PEMOHT;

Apk

KB.P.133.561AO0X30006.I13

3M. Apx Ne nokym. ITignuc | Jara




- mepej MoYaTKOM poOOTH MPOBOAMUTHCS Bi3yaJdbHUMN OIS OOMaIHAHHS.

Kareropuuno 3a60poHs€THCS:

- MPOBOAMTH PEMOHT OOJIaJIHAHHS MPU MPAIIOI0UOMY MPUBO/II YCTAHOBKU;

- TMPOBOAWTH PEMOHT O0aHaHHs 0€3 BUKOPUCTAHHS CIEIliaIbHUX OTOP;

- TPAIOBATH 3 MOMIKOHKEHUM 00JIaTHAHHSIM;

-  HENpUITyCTUME MOMNaJaHHs METAJIeBUX MPEAMETIB B pOOOUMii OpraH.

[lepen myckom apobapku B poOOTY omepaTop MOBUHEH MEPEBIPUTH HAMINHICTH
3a3eMJICHHSI, HASABHICTh Ta MIIHICTh YCTAHOBKH OTOPODKEHb. | €pMETUYHICTH
nifeTHaHHSA TPyOH BUOYXOPO3pAIHUKA Ta TPYOH, sIKa BIIBOAUTH MOAPIOHEHUI MPOIYKT
3 OyHKepa, YUCTOTY acIipalliiHOl CUCTEMH, CTaH €JIEKTPOABUTYHA.

[lin yac ekcruryatarii JpoOapku HEOOX1THO CHCTEMAaTUYHO CIIOCTepirath 3a ii
po0OTOTO, HE TOMYCKAIOUX MEPEBAHTAXKECHD Y HEJOBAaHTA)XCHB, BYACHO TIEPEXOAUTH Ha
PEBEPCUBHUI pPEXKUM POOOTH 1O Mipl 3HOCY MOJIOTKIB Ha POTOP1 APOOAPKH, MEPIOTUIHO
3aMIHIOBaTH CHUTA, L0 3HOCWJIMCS Ta MOJOTKM. HeoOXigHO CliKyBaTH 3a CIPaBHOIO
po0OOTOIO acHipaliiHoi CUCTEMH.

BuxonyBaTtu uncTKy qpobapku abo peMOHTHI pOOOTH TIIbKU

IpY BIJKIIOUEHUX TOJOBHUX BKJIIOYAIOTH amaparax 3 PyYHHM KEpyBaHHSIM 1
BUBIIICHUX HA HUX IUIakatax "He BKiItouaTu - npamiooTh Joau!".

[Tpu oOcyroByBaHH1 PaIfO0YOT0 00 AHAHHS 3a00POHIETHCS:

- mpauoBaTu 06e3 3ac001B 1HAUBIIYAIBHOTO 3aXUCTY;

- TOpKaTtuci pykKaMu, oaaroMm abo OyIp-SKUMHU I1HIIMMH MpeaIMeTaMu 0
PYXOMUX YacTHH 00JIaTHAHHS;

- 3HIMaTH 3aXMCHI 1 OTOPOIKYBaJIbHI IPUCTPOT;

- oOmuparucs 1 ci1aTi HA OTOPOXKI, IEPUIIA, KOKYXH;

- poOuTH 3MalllyBaHHS PYXOMHUX YACTUH JAPOOApKH Ta 1HIIOrO OOJaTHAHHS, SKi
HE MAalOTh CIEHIAIbHUX TMPUCTOCYBaHb IS OE3MEYHOr0 TPOBEICHHS PIYHUN
JUCTAHIIMHIA MacTHIA;

- perymnroBaTH OyJb-SIKI MEXaHI3MH;

- KOPHUCTYBATHUCA VISl OCBITJICHHS (hakesioM a0 MepeHOCHOIO JIAMITOI0 HAMPYTOI0

Bunie 12 B.
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3a00poHsA€ETHCS POOOTAa MOJIOTKOBOI IpOOApKH MPH HASIBHOCTI McOaaHcy poTopa,

a TaKoXX TMpHU BIACYTHOCTI ab0 HECHpPaBHOCTI AacHipaliiHUX BIJCMOKTYBayiB

PO3BAHTAXKYBAJIbHUX MPUCTPOIB.

Crexxutu 3a CUTrHaJlaMH, MO0 IMOICPCIKAI0OTh BHHHUKHCHHA He663HCKI/I,

JOTPUMYBATHUCA 3aX0J11B OCOOUCTOI OE3MEKH.

OO6nagHaHHA HEOOX1THO 3yTUHUTH MPHU:

- 3arposi aBapii a00 HEIACHOTO BUIAJIKY;

- HeCIpaBHi# cucTeMi 3BYKOBOI Ta CBITJIOBOI CUTHAJII3aIlii;
- BIIKITIOYEHHI OCBITJIICHHS IIEXY;

- TMOMaJiaHHl Ha XUBWJIBHHUK CTOPOHHIX MpPEIMETiB a00 HerabapuTHUX HIMATKIB

Marepiany;

- BUSBJICHHI HECIPABHOCTEH YCTAaTKyBaHHS, poOOTa MpU SKUX 3a00pOHEHA

MpaBUJIaMH TEXHIYHOT €KCILTyaTaIlii.

VY pa3i noJIOMKH MOJIOTKOBOT JpoOapku abo AOMOMIXKHOTO 00JIaJHAHHS HEOOX1THO

3YIUHUTH POOOTY 1 MOBIIOMUTH MPO 1€ MaiicTpa ado HaYaJbHUKA LIEXY.

Apk
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3. TEXHOJIOTTYHA YACTHUHA

Hpobapka monoTkoBa Al-JIM2P-B mnpusHaueHna ans mofapiOHEHHs 3epHa

3JIaKOBUX, IUIIBYACTUX, OOOOBUX KYJIBTYp, KYKYpYA3U, 3€PHOCYMIIIEH, HIPOTY,

ApiOHOKYCKOBOi MAaKyXd Ta IHIIMX BHJIIB CHPOBHHH, KpIM MIHEpaJbHOTO, Ha

MIIITPUEMCTBAX KOMOIKOPMOBOiI TPOMUCIOBOCTI.

KB.P.133.561 AOX30006.1T3
3wmu. | Jlucr Ne oxyMm. [Migmuc | dara
Po3pob. Baxan J[.A. JliT. Apk. Apky1iB
KepiBnuk Scrpeba C.I1. TEXHOJIOTTYHA l l 1 7
YACTHUHA
. Komrp ¢ IO HYXT rp. 5 MA3
3arBepa. T'aBBa O.M.




TexHiYHI XapaKTePUCTUKH:

HajimeHyBaHH$1 IOKa3HUKIB Al-AM2P-
22B

1 TIpoayKTUBHICT TEXHIYHA TPU MOAPIOHEHH] TYMEHIO BOJIOTICTIO
He Ounbire 15,5% 3 06'emMHoOr0 Macoro He meHme 0,68 T/ M3, T/
rOJl, HE MEHIIE:

- 10 4-01 TpyNH KPYITHOCTI: 7,0

- 10 3-0H TpyIH KPYITHOCTI: 4,5

- 10 2-0¥ TpyNH KPYIMHOCTI: 2,5
2. CymapHa BCTaHOBJICHA MOTYXKHICTh, KBT, He Oinbie 45
3. Yacrtora obepTaHHs poTopa, 00 / XB 3 000
4. Oxpy>XHa MIBUAKICTh MOJIOTKIB poTOpa, M / € 154 +£3
5. 'abaputHble pa3Mepsl, MM, He OoJiee

- JUINHA 1 000

- IIUPUHA 1 000

- BUCOTa 2 460
6. Maca ipo6apku 3 >KUBUIIBHUKOM, KT 825

4-s1 Tpynia KpymHOCTI BUXOJIUTh TIPU YCTAHOBII B MAIlIMHY CUT 3 OTBOPaAMHU
niaMmeTpoM 6 MM 1 KOMOIHAITIE€I0 CUT 3 OTBOPAMH iaMeTpoM 6 1 8§ MM, 3-T4 rpyra
KPYIHOCTI - IPH YCTAHOBLI CUT 3 OTBOPAMH JIIaMETPOM 5 MM, 2-5 Tpyna KPYIHOCTI -

P YCTAHOBIII CUT 3 OTBOPAMH JI1IaMETPOM 3 MM.

[li1BUILIEHHS BOJIOTOCT1 3HUXKY€E MPOAYKTUBHICTh MAalIMHU. Tak, npu

301IbIIeHH] BOJIOTOCTI 710 20% MpOAyKTUBHICTD 3HUXKYEThCS Ha 30%.

JlpoGapka mpailroe 3a HACTYITHOKO CXEMOIO: MPOAYKT MOJAETHCS B

KUBUJILHUK, 3BIJTKH, PO3MOILTUBIIUCEH HA BA TIOTOKH, HAIXOUTh B APOOMIHHY
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KaMmepy 1 MOAPIOHIOETHCS MOJIOTKaMU poTopa. MonoTkH, 6'104n 3epHO MPO CUTO 1
JEeKH, pO30MBaIOTh HOro. 3pyiHOBaHI 3epHa MPOKUIAIOTHCS Yepe3 CUTO i

CaMOILJTUBOM BHBOISTHCS 3 APOOAPKU.

TexHoJIOT1YHI CXeMHU BHUPOOHMIITBA KOMOIKOPMIB CYTTEBO BIIPI3HSIIOTHCS
MK co00r0. Bubip cxemu 3alieuTh Bijl CKJIaTy KOMIIOHEHTIB KOMOIKOPMY, CITIOCOOY
J03yBaHHS 1 3MINTyBaHHS Ta KOHCTPYKTUBHUX 0COOJIMBOCTEN 00aHanHs. IcHye Tpu

CXEeMHU BUPOOHUIITBA.

Jlpobapka mpaifoe 3a HACTYNMHOIO CXEMOIO: TPOJIYKT TIOJAa€ThCA B
KUBUJIbHUK, 3BIJIKH, PO3MOJUIMBIIMCH HA JBa IMOTOKH, HAIXOJUTh B APOOWIbHY
KaMmepy 1 MOoJApIOHIOEThCA MOJOTKaMu poTopa. MoJIOTKH, 0'tf0uM 3€pHO MpPO CHUTO 1
JeKd, po30uBalOTh iHoro. 3pyHHOBaHI 3€pHa NPOKUIAIOTHCA 4Yepe3 CHUTO 1
CaMOIUIMBOM BUBOJSATHCS 3 APOOAPKHU.

[lepma cxema BKIIIOUa€ B ceOe J03yBaHHS Ha MOAPIOHEHHS KOMIIOHEHTIB 3€pHOBOI
CUPOBUHU 3 HACTYIHHUM NOApiOHEHHAM. Jlpyra — nmoipiOHEHHS KOKHOTO BUIY 3€pHOBOI
CUPOBHHH OKPEMO 3 HACTYIHUM JO3yBaHHSAM. TpPETsl TEXHOJOTIYHA CXeMa — JO3yBaHHs
HE MO/IPIOHEHO0T 3€pHOBOI CUPOBUHM 3 HACTYIHUM MOAPIOHEHHSM, TO3yBaHHS IIPOTIB,
KBXII 3 HacTynmHUM TOAPIOHEHHSIM, JO3yBaHHS E€KCTPYJIOBAaHOI 3€pHOBOI CUPOBHHH,
MPEMIKCIB, BaXKKO CHIIyYUX KOMIIOHEHTIB, Ta JO3yBaHHS MIKPOJOOAaBOK OKpEMO B
OKpPEMHX J103aTOpax, 3MIIIYBaHHS iX B OKPEMHUX 3MilllyBayax 1 BiJJI030BaHI 3MiIIaH1
Irpynid KOMIIOHEHTIB KOMOIKOpMY 3MIIIYIOTBCS Yy OCHOBHOMY 3wmimryBaui. Ha
JloxBUIIbKOMY KOMOIKOPMOBOMY 3aBOJ[I BIIPOBA/PKEHO TPETIA BUJ TEXHOJOTTUHUX
cxeM. BoHa Bkitoyae B ceOe TpaHCIOPTYBaHHS OKPEMMX BHJIIB 3€pHOBOI CHPOBUHU
Hopiero H-20 (mo3.1.1), B Hagmo3atopHi OyHKepu (1103.5).

Texniuna xapakrepuctrka Hopii H 20.
[IpoyKTUBHICTB, T/TOA 20
[ToTy>xHicTh pUBOY, KBT
MIpU BUCOTI miaiioMy 14 m 2,2

Hiametp Oapabany, MM 500
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HIBUAKICTD PYXY CTPIUKH, M/C 1,6

[lIupuna 6apadany, MM 200
[[IupuHa CTPIUKU, MM 175
Kpox xoBmiiB, MM 260

PosnoainieHHss oKpeMUX BHJIIB 36pHOBOI CHPOBHHH 3/11IMCHIOETHCS

nepexkuaauM knananom KI1-200 (11o3.2).

TexHiyHa XapakTepucTuka nepekuaHoro kiamnany KI1-200

[Tepepi3 KoBIIIB KJIamaHy, MM

Bxiguuii 200x200
Buxigaunii 200x200
Yac BIAKPUTTS KJIanaHy, CeK 0,6
[IpuBin ITHEBMAaTHYHHAN

["abapuTHi po3mipu, MM

JIOBJKMHA 906
HIMPHUHA 502
BHCOTA 565
Maca, kr 93

[ToToku 3epHOBOI CHPOBMHU Tij 4Yac PO3MOIIICHHS MiX OyHKEpaMu MPOXOMSThH
OUMILICHHS BIJ METAJOMAarHiTHUX JOMIIIOK Yy MarHitTHux cenapartopax KII-50
(m03.3.1,3.2). OuuinieHHs BiJ METaJE€BUX JOMIIIOK 3€pHOBAa CHPOBHHA TBHHTOBUMU
konBeepamu J1200 (1o3.4.1,4.2), posnoainsieTbest y Hanapobapui Oynkepu BJIK-1-8
(mo3.5). byHKepu € 4YacTUHOK BUIIUICHHS [03YBaHHS 3€PHOBUX KOMIIOHEHTIB 1
BKJIFOUAIOTh JI0 CBOTO CKJIAJly 3aBaHTAKyBaJbHI ITHEKU JOBXHUHOWO L — 6,5 M; L, — 6,2
M Ta IIHEKH BaroBoro go3aropa L3 = 5,5 + 7,5 M. IuMu 1IHEKaMu 3€pHOBA CUPOBHHA
nogaeThcs y Barosuii no3atop AJl-3200M (1103.6).

TexHiuHa XapakTepucTHKa BaroBoro ao3zaropa AJ[-3000M

[IpoyKTUBHICTB, KI/TOJ 3600-36000
Mexi 3BaxKyBaHHS, KT 300-3000
Apx
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TpuBanicTs HUKITY, CEK

KinpKicTh UKIIIB 32 TOL

[ToTyxHicTh MpuBoay, KBT

["aGaputHi po3mipu, MM

JOBXXHWHA

HIMPUHA

BHCOTa

Maca, kr

300

12
0,5
4055
2480
1425
2100

Bin mo3oBaHa 3epHOBa CHpPOBHHA IIHEKOM J103aTopa MojaeThcsi B Hopito H-20

(mo3.1.2), B Hanapobapuuii 6ynkep b/l 5.00.200 Cb (1103.7), 3 muexom /[ 160 (1103.8.1),

SKAW TOJIIs€ MOTIK CHUPOBUHM Ha JBa MOTOKM Mojadi 3epHa B apoOapku. llepen

MOTPAIUITHHAM Ha TOAPIOHEHHS 3€PHO MPOXOJUTHh OUYHUILEHHS BIJI METAJIO-MarHiTHUX

JOMIIIOK B MarHiTHUX cenaparopax bMII-01 (mo3.9.1, 9.2).

[IpoyKTUBHICTB, T/TOA
BwMicT goMmilok Ha BUX01, %
Ypncao MarHiTHUX OJIOKIB, IIT.
Yuciio MaruiTiB y 0710111, MIT.

["abapuTHi po3mipu, MM

JIOB>KMHA

HIMpUHA

BHUCOTa

Maca, kr

CxeMor0

TexniuHa xapakrepuctrka cenaparopa bMII-01

nependayeHo

11

0,3
1
9

455
370
380
20

noApiOHEHHST  BIJJ030BaHOI  3€PHOBOL

CUPOBHHU

npobapkamu Al-JIM2P-22B (1103.10.1,10.2.) nns monapiOHEHHsT y 11 K JIpoOapku

noaaeThes mpoT Ta XITXB, axuii miBO3UTHCS aBTOMOOUISIMU 10 HAMIBHUX JO3YIOUHUX

mHekiB J[160 (mo3.22.1,22.2). 1li mHeku nogatote mpot Ta XIIXB y Hammo3atophi

OyHkepH (1103.5), 3B1IKM NOTPaILIsitoTh y BaroBuil gjo3atop AJ[-3200M, a noTiM HOpi€rO

3Mm.

Apx
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H-20 (mo3.1.2), momaroThcsi y Haaapobapuuii OyHkep (1m03.7), 1 OUYMINAETHCA

marHiTHuMU cenapatopamu BMII-01 (1m03.9.1,9.2). [loapiOHeH1 Ta BiJ A030BaH1 3¢pHOBI

npoayktu, mpor, XIIXB mmHekoBuMm koHBeepom J[200 (mo3.4.3), Ta Hopiero H-20

(mo3.1.3), momaroTees B OyHKep Haj 3minryBadem (1o3.11), a motim y 3mimryBau JICI -

2,0 (1mo03.12).
Texniuna xapakrepuctuka 3mimryBaya J{CI'-2,0
[IpoayKTUBHICTB, T/TOJ 20
Maca KOMITIOHEHTIB Y KOPITyCi, T 2,0
[y 3MilTyBaHHS, XB. 6
YacTtoTa oOepTaHHs Baity, 00/XB. 17
[ToTy>kHicTb en1. 1BUTYHA, KBT 22

["aGapuTH1 po3mipu, MM

JIOBKMHA 4880
HIMPUHA 2680
BHCOTA 2600

Maca, kr 4650

BuciBky, MpOMIIOBIIM TOTIEPEIHE OYHUIIEHHS Ta MPOCIFOBAHHS Y JOIMOMIXKHOMY

nexy, nogaroThcs y OyHkep BOK-1-8 (1o03.14), 3 sxoro muexkom J[160 (1m03.8.2),

MOJAI0THCS K HAMTOBHIOBAY y 3MitryBad-ao3atop JCO-0,1 (mo3.15).

TexHiuHa xapakTepuCcTHKa 3MilryBaya-go3atopa J1CO-0,1

[IpoyKTUBHICTB, T/TOA 3,5
[y qo3yBaHHS 3MIITYBaHHS, XB. 6
TpuBanicTsh 3MIITyBaHHS, XB. 4
[ToxunOka nozyBanss, % 0,01
[ToTyxHicTb en. nBUryHa, KBt 5
€MKicTh OyHKEpa 103aTopa, M° 2,75

["abapuTHi po3mipu, MM
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JTOBXKHAHA 2350

HIMpUHA 1780
BHCOTa 2130
Maca, kr 3500

Y meil ke 3MilmlyBad MOJAIOTHCS  BIAJ030BaHI MikpoeleMeHTH. Bonu
3aBAHTAXYIOTHCS y MPUHMATbHUNA NPUCTPid MOy Mikpoao3yBauHs [1P-250 (mo3.17),
noTparsitorh y 6ynkepa moayns MK 12-240 (mo3.18), ne 103y10ThCs 103yBaIbHUM

moayiem MJIK 12-240 (mo3.19).

TexHiuHA XapakTepUCTHKa MOAYs Mikpoao3yBanHs MJIK 12-240

KinbkicTh BUTpaTHUX OyHKEpIB, LIT. 12
O6’eM oxHOTO OYHKEPa, M° 0,2
CyMapHa Bara KOMIIOHEHTIB 3a OJIUH LIUKJI, KT 30
Hwxus Mexa 103yBaHHS, KT 0,2
[ToxuOka no3yBaHHsI, T 10
[ToTyHICTb €11. IBUTYHA, KBT 1,5

["abapuTHi po3mipu, MM

IOB)KMHA 2960
HIMPUHA 1690
BHCOTa 3020

Bigmo3oBaHi MikpoeleMeHTH TBUHTOBUM KoHBeepom [l 160, 1mo3.8.3, Ta HoOpiero
H-10 (1m03.20), nomarotbest B ocHOBHUM 3mimryBay JICI'-2,0 (1m03.12).

Binno3oBaHi, 3MilllaHI KOMIIOHEHTH Yy BUIJISIAI TOTOBOI MPOAYKII TBUHTOBUM
kouBeepoM I 200 (1m03.4.4), Hopiero H-20 (mo3.1.4), Ta rBUHTOBMM KOoHBeepom J[160
(1m03.8.4) monmaroThes y OyHkepu (1mo3.21), 3BIAKM BiAMYCKAIOThCA CHOXXHBayaM Y
pO3CUTTHOMY BUTJISII, a00 MOAarOThCsa TBUHTOBUM KoHBeepoMm J[160 (1103.8.5) y mex

TPaHyYJIOBAHHS 1 Y BUTJISIII TPaHYJILOBAHOTO KOMOIKOPMY p03(pacoBYIOTHCS Y MIIIIKH.
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4. BYJOBA TA ITPUHLIMUII POBOTHU OBJIAJTHAHHAA,
MOJAEPHI3ALISA OBJIAJHAHHA

4.1. BynoBa Ta npuHIUAN POOOTH 00 1aTHAHHS

MonotkoBa apobapka Al-JIM2P-22B (puc. 3.1) npusHayeHa jisi moApiOHEHHS
3€pHa 3J1aKOBUX, IJIIBYACTUX, O000BUX KYJIbTYp, KYKYpyA3HU, 3€pPHOCYMILIEH, IIPOTY,
JTpIOHOKYCKOBOT MaKyXH Ta IHIIUX BHJIIB CHPOBUHHU, KpiM MIHEpaJbHOIO, Ha

MIMPUEMCTBAX KOMOIKOPMOBOI IPOMUCIIOBOCTI.

“l e f°
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Puc. 3.1. 3aranpHuil BUIIIs1 MOJI0TKOBOI apodapku Al-JIM2P-22B
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Maiuna (puc.1) cknagaetses 3: cranunH (1); kpuiku (2); poTopa 3
MostoTkamu (3); mpuiimMaua (4); KuBUIbHUKA (5); KaMepu BUOYXOpO3psiaHOi (6);
enektpoaBuryHa (9); kopmycy cutoBoro (11); MmexaHi3My KpiIUIEHHS KOPITYCY
cutoBoro (12); neepeti (14).

Cranuna (1) sBisie co00r0 3BapeHy KOHCTPYKIIIIO Ha SIKii BCTaHOBJICHI
OCHOBHI By31H JipoOapku. Kpuiiika (2) Hecy4a 3HIMHA YacTHHA APOOAPKH HA SIKIN

BCTAHOBJIEH1 POo0OYl OpraHu JpoOapKu.

Qunemp GpoounoK

Lpodumxy Bepmukamnkee
/ PuAbmP HOPUL

OHK O

\ wHek ¢ bop

Iii

-”HT

I‘! liHm

|

(]

MomnoTtkoBwuii potop (3) ocHOBHUY poboumii opra npodapku. Bin
BUKOHAHUH Y BUTJISA1 TPhOX JUCKIB, 3BapeHUX MK co0oto. Ha po3mipHux BTynkax
CTSDKHHMX OCeH BCTAHOBJICHI BTYJIKH, CITY>KOOBIII /Il OOMEXKEHHSI TTepeMIIICHHS

MOJIOTKIB Y3J0BK ocei iX miBicy. OCHOBHI pO3MipH BCTAHOBJIIOIOTHCSI MOJIOTKIB

A1-JIM2P-22B.00.007 naBeaeni Ha puc.3.
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[Tpuiimau (4) siBJIsie OO0 KOHCTPYKIIIFO CAaMOILUIMB, 1110 3a0e31euye
PIBHOMIPHUHN PO3MOALT OTOKY MaTepiaiy, 10 MOAPIOHIOETHCS Ha JABa MOTOKH.
KuBunbHuk (5) mpu3HaYeHUH ISl pIBHOMIPHO1 TT01a41l CUPOBUHU B IPOOUIIbHY
kamepy. JKUBMIbHHK 3a0€3MEeUeHUN PYIHOIO 3aCIIIHKOIO PETyIIOBaHHS Moadi

3epHa 1 MarHITHOTO 3aXUCTY IS BUIAIJICHHS METAJIOMArHiTHAX JIOMIIIOK.

Kamepa Bubyxopospsaana (6) - mpuctpiil 11 BiABoy BUOYXY B aBapiiiHii
cuTyarlii, Mae Buxigaui giametp 250 mm. TpyOoro aiis BiIBOAY BUOYXY HE
KOMIUTEKTYeThCsl Enextpoasurys (9) ¢uaniieM BCTaHOBIIIOETHCS Ha Kpuinky. Ha

BaJl ABUT'YHA H&C&II)KGHI/Iﬁ POTOp 3 MOJIOTKAMMU.

Kopnyc curoBuii (11) siBiisie co00r0 KapKac 3 CUTaMU 1 BCTAHOBJIIOETHCS
BcepeauHi kopiycy. KoHCTpyKiiisi CHTOBOTO KOpIycy nepeadayae MOKIUMBICTD
3aMIHM 1 YCTaHOBKH 3HOIIEHHUX CUT, IPUTUCKIB Ta TpyHi. [{iaMeTp BCTaHOBIEHHUX
penniT 3a0e3neuye KpynHicTh momeny. KoHCTpyKIlis MexaH13My KpIIJIeHHS
kopiycy (12) mo3Bosisie MPOBOUTH IIBHIKE BCTAHOBJICHHS Ta 3HATTA. [[Bepi (14)
3a0€3MeuyI0Th IOCTYII JJO KOPITYCY CUTOBA 1 MOJIOTKIB 1 J03BOJISIIOTH 3/11MCHIOBATH
o0cITyroByBaHHS poOOUYMX opraHiB. JIJist 3MIHH CUT BUKOPUCTOBYETHCS TUTBKH

OJIHA 3 JIBEpEM.

Jlpobapka mpalroe 3a HACTYITHOIO CXEMOI: MPOJIYKT HAJIXOJIUTh Yepes
3aCJIIHKY JO J03aTopa, 3BIAKH, PO3MOJUIMBIINCH HA JBa TMOTOKH IO MaTpyoOKam
3aBaHTAXEHHS CaMOTIYHO TIOCTyNa€e B JPOOWIIBHY Kamepy Ta THOJPIOHIOEThCS
MOJIOTKaMH poTopa. MoNOTKH, BAApstOUM 3€pHO 00 CUTO Ta JIEKH, pO30UBAIOTH HOTO.
3pyitHOBaH1 3epHA MPOCHUMAIOTHCSA YEPE3 CUTO Ta BUBOASATHCS 3 IPOOAPKU Uepe3 MIaxTy
BUBAHTAKCHHS.

EnexTpooOnagHanHd BKJIO4ae B ceOe BCTAaHOBIEGHMA Ha JApodapii
eJeKTpoABUTYH (103. 12) mpuBOay poTOpa, EIEKTPOABUIYH [103aTOpa, Ta TpPH
KiHeyHuX BuUMHUKaya. [[iAKItOUeHHS 3I1ACHIOETHCS 3TiAHO PEKOMEHJIOBAHOI CXEMH
MIKJIFOYEHHS, [0 MOCTAYAEThCS 3 IPOOAPKOIO.

[I{o6 yHUKHYTH HEIACHUX BUTAIKIB HEOOX1THO:
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- ApobapKy TpUMAaTH B YUCTOTI 1 CIIPAaBHOMY CTaHi;

- mpu poOOTI 1 TEXHIYHOMY OOCITyroBYBaHHI JO3BOJIIETHCS KOPUCTYBATHUCSA
TIIBKH CIIPABHUM 1HCTPYMEHTOM 3T1AHO 3 HOTO MPU3HAYEHHSM;

- MPU3HAYAOTHCS 0COOH, BIAMOBIAANBHI 32 OE3MIEUHY €KCILUTyaTallil0 Ta PEMOHT;

- mepen MoYaTKOM poOOTH MPOBOIUTHCS BI3yaIbHUN OTJIsT 001 THAHHS.

Kareropuuno 3a00pOoHSETHCS:

- TMPOBOJUTH PEMOHT OOJaHAHHS MPHU MPALIOI0YOMY IIPUBO/II YCTAHOBKH;

- MPOBOAMTH PEMOHT 00aiHaHHs 0€3 BUKOPUCTAHHS CIEIlaIbHUX OIOp;

- MpaIfoBaT 3 NOLIKOIKEHUM 00JIaTHAHHSAM;

- HEMpUITyCTUME MOMNaJaHH METaJIeBUX MIPEIMETIB B pOOOUHil OpraH.

[lepen myckom apoGapku B poOOTY omepaTop MOBUHEH MEPEBIPUTH HAAIMHICTH
3a3€MJICHHS, HASABHICTh Ta MIIHICTh YCTAHOBKH OTOpPOKEHb. | €pMETUUYHICThH
HiJeAHAHHS TPYOU BUOYXOPO3PsIHUKA Ta TPYOH, sIKa BIABOJAUTH MOJAPIOHEHUIN TPOTYKT
3 OyHKepa, YUCTOTY acHipaliifHOI CUCTEMH, CTaH €JIEKTPOABUTYHA.

[lin yac ekcruryatamii JpoOapku HEOOXIAHO CHUCTEMATUYHO CIIOCTEpiraTd 3a ii
po0OTOI0, HE TOMYCKAIOUM MEPEBAHTAKEHb YU HEJIOBAaHTa)KE€Hb, BUACHO MEPEXOJUTH Ha
PEBEPCUBHUN PEXKUM pOOOTH IO MIpi 3HOCY MOJIOTKIB Ha pOTOP1 APOOAPKH, MEPIOTUIHO
3aMIHIOBATU CHUTA, 110 3HOCUJIMCS Ta MOJOTKH. HeoOXiHO CHiKyBaTH 3a CHpPaBHOIO
po0OOTOIO acmipariiiftHoi CUCTEMHU.

BukoHyBaTH 4uCTKY JpoOapku ab0 pEMOHTHI pOOOTH TIIbKU

IpU BIJKIIOUEHUX TOJOBHUX BKJIIOUAIOTH amaparax 3 PyYHUM KEpPYBaHHSIM 1
BUBIIIIEHUX HA HUX IUlakarax "He BKiIrouaTu - mpamrooTh Joau!".

[Tpu oOcayroByBaHH1 IpaltOOYOro 00JagHaAHHS 3a00POHAETHCA:

- TpairoBaTu 0e3 3ac001B 1HINUBIAYaIbHOTO 3aXHUCTY;

- TOpKaTtucid pykKaMu, oadarom abo Oyap-IKUMHU I1HIIMMHU HpeIMETaMH [0
PYXOMUX YaCTUH 00JIaHAHHS;

- 3HIMATHU 3aXHMCHI 1 OTOPOKYBaJIbHI MPUCTPOT;

- obmuparucs 1 ci1aTh Ha OTOPOXKI, IEPUIIA, KOKYXU;
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- poOuTH 3MalllyBaHHS PYXOMHUX YACTHUH JAPOOApKW Ta 1HIIOrO oOJiagHAHHS, SKI
HE MAalTh CIHEMIAIbHUX TMPUCTOCYBaHb [UIsl OE€3MEeYHOro MPOBEIACHHS PIYHUN
MUCTAHIIIMHIA MAacTHIIA;

- perymtoBaTH Oyab-sKi MEXaHI3MU;

- KOPHCTYBATHCA JIJIS OCBITJICHHS (hakesloM a0 MEepEeHOCHOIO JIAMITOI0 HAMPYTOI0
uiie 12 B.

3a060poHSIETHCSI p0OOTAa MOJIOTKOBOI IpoOapKu Mpy HAIBHOCTI AucOaIaHCy poTopa,
a TaKOoX TMpU BIJICYTHOCTI a00 HECHPaBHOCTI acHmipamifHuX BIJCMOKTYBaYiB
PO3BaHTAXYBATHHUX MPUCTPOIB.

CTrexxuTd 3a CUTHaJaMH, [0 TONEPEIKAIOTh BUHUKHEHHS  HEOE3MeKH,
JOTPUMYBATHUCA 3aXO01B 0COOMCTOT OE3MEKH.

OO0staHaHHA HEOOX1THO 3yITUHUTH TIPH:

- 3arposi aBapii a00 HEIIaCHOTO BUIAJIKY;

- HecCIIpaBHi# cucTeMi 3BYKOBOI Ta CBITJIOBOI CUTHAJII3aIlii;

- BIJKJIIOYEHHI OCBITJICHHS 1IEXY;

- TOMNaJaHHl HA KUBWIBHUK CTOPOHHIX MpEAMETIB a00 HerabapuTHUX IIMATKIB
Marepiany;

- BUSBJICHHI HECNPABHOCTEH YCTAaTKyBaHHS, poOOTa MpU SKUX 3a00pOHEHA
MpaBUJIaMH TEXHIYHOT €KCILTyaTarlii.

VY pazi nojgoMku MOJIOTKOBOT JpoOapKu a00 JOMOMIKHOTO 00aJHaHHs HEOOX1THO

3YMUHUTH POOOTY 1 OBIIOMHUTH MPO 1€ MaiicTpa abo HavadbHUKA 1IEXY.

4.2. MoaepHi3aiisi 00,1aJTHAHHA

[IpoGnema 3a0e3neueHHs 3HOCOCTIMKOCTI € OJHIE0 3 MEepUIOYEpProBUX MpU
eKCIUTyaTarii MOJIOTKOBHX JpoOapok. B OaraThox BUmNaakax BxKe dYepe3 JeKiIbKa
THKHIB €KCIUTyaTallli BUHUKAE IMiABUINCHA BIOpAIlisi MAIIMHU BHACIIOK 1HTEHCUBHOTO
CHpalfoBaHHs MOJIOTKIB. CrpalltoBaHHs IUX JAeTajed ApoOapKu Bipaszy CHPUUYHHIOE
MOTIpIIEHHST POOOTH IPpOoOAPKH, IO MPOSBISETHCS Yepe3 3MEHIIEHHS MPOTyKTUBHOCTI,

301TBIIICHHS] EHEPTeTUYHUX BUTPAT Ta iH.
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MogepHizaiiero NponoHy€eThCs 3aMiHa MaTepialy MOJIOTKIB - JIESTOBAHO1 CTall,
sIKa Ma€ BUCOKY BapTiCTh, HA JCIICBY HU3bLKOBYTJICIIEBY CTaJb 13 MOAAIBIIONO 1i XIMIKO-
TEPMIYHOIO OOPOOKOIO - IIEMEHTAIIEI0.

[Ticnst nemeHTalii AeTaab OTPUMY€E BUCOKY TBEPJICTh 1 3HOCOCTIHKICTD
MOBEPXHEBOTO APy B MOEAHAHHI 13 B’SI3KOI0 CEPLIEBHHOIO.

[{emenTartii mararoTh cTaji 13 HU3bKUM BMicToM ByrJelto 0,1 — 0,2%. Ha
MOBEPXHI KOHIIEHTpaIlisg Byriento gocsarae 1,0%. ['mubuna nementyeMoro mapy (rpu
BMIcCTI ByrJiero 01u3bko 0,4%) 3a3Buuaii 1exuTh B Mexkax 0,5 — 2,5 mm. [l
JOCSITHEHHSI BUCOKOT TBEPIOCTI TIOBEPXHI 1 B S3KO01 CEPIICBUHU TTICIIS IIEMEHTAITi i
3aBXXJIM POBOIUTHCS TAPTYBAHHS 13 HU3LKUM B1AITYCKOM.

€ 1Ba BUIM IIEMEHTAIlli: B TBEPJIOMY 1 ra30BOMY cepeoBuiax. s nemenTarii
MOJIOTKIB IpOOapKy MPpU3HAYAEMO ra30BYy [IEMEHTAIIl1, OCKIJIbKH BOHA SBJISIETHCS
OCHOBHHM IPOIIECOM MAacOBOI'O BUPOOHUIITBA.

Takox, B IKOCTI MOJIepHI3aIlii, IPOMOHYEMO BCTAHOBUTH BUKOHABUYMM MEXaH13M
(BM) Ha pyuHy 3aciIHKY peryJlOBaHHS 0J1ayl 3epHa y MeXaHi3Mi xuBjieHHs. Lleit BM
OyJie perytoBaTH 10/1avy 3e€pHa BIAKPUBAIOUN YU 3aKPUBAIOYM 3aCIIHKY B 3aJI€KHOCTI

B1/l HABAHTA)KCHHSI JIBUTYHA, 1110 TTOAPIOHIOE TIPOIYKT.
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5. PO3PAXYHKOBA YACTHHA

5.1. TexHOJOTiYHNH PO3PaXyHOK

3 dopMynu TPOAYKTUBHOCTI MOJOTKOBOi JIpOOapKd  BHU3HAYAEMO YACTOTY

obepTanHs poTopa ny, (B 00/¢) [2, ¢.168]

_ ,Gx(i—l)
Np = KxDZ XLy’ (4.1)

ne G= 61/ron — NPOAYKTUBHICTb IpoOapKH;

i — cTyniHb oApiOHEHHS MaTepiany i=4;

K — yMOBHUI KO€(]IIIEHT, BEIMYMHA SKOTO 3aJE€XKHUTh BiJ THIy Ta PO3MIpIB
OTBOPIB CUTOBOT TOBEPXHI 1 BlIacTUBOCTEN Matepiany K=6;

Dp- miametp poropa npobapku, M;

Lp- moBxuHa po0040i YaCTUHU POTOPa, M;

HiameTp poropa apodapku D, BusHauaemo 3a popmyioro [2, ¢.168]

D, =2 xR, (42)
ne R - paniyc nucka, m;

D, =2x%0,185 = 0,37m

Hoexuny poropa Ly, 3Haxonumo 3a popmysioro [2, ¢.168]

L, =(0,32+0,64) x D, = 0,4 % 0,37 = 0,148m 4.3)
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Tomi,

n, =\/ x(a-1) 12,2 06/c=732 06/xB
6x%(0,37)%2x0,148

3 1HIIOI CTOPOHM KOJIOBY WIBUAKICTH PYXy MOJIOTKIB BHU3HAYAEMO IO 3aKOHY

KUIBKOCT1 pyXYy. 3aKOH KUIBKOCTI pyXy Mae BUrsia [2, ¢.169]
mX(v,—v;)=PXtT 4.4)

ne m=4x10"°kr — Maca TNOJPiOHIOBAHOI YaCTHHH (3€pHA IIIIe-HUIL);
V,-IIBUAKICTh PYyXy YaCTHUHH MICJS yaapy il MOJIOTKOM, M/C; V; -IIBUJIKICTh
pyxy YaCTUHU hio] yaapy il MOJIOTKOM. [Ipuitmaemo vy =0;
P=118H - cepexnHs muTTeBa cuia Onopy pyWHyBaHHia vactuHH; T = 1,0 c-
TPUBAIICTH YIapPy.

3BiacH,

_P><r_118><1><10—5
Ve =T T T 45%x10-5

= 26,2 M/c

KonoBa mBUAKICTH pOTOpa 13 3aKpIIJIECHUMU HA HBOMY MOJIOTKAMH, MPHU SKIA

JocsraeTbes ePexT noApIOHEHHs 3epHa, BU3HA4YAeThes o popmydi [2, ¢.169]

v, =2 =22 _328M/c (4.5)

PTk, ~ 08

ne ky, = 0,8-KoedilieHT BiHOBIEHHS IPK HECYUOMY YAapi;

YacroTa obepranns ckiazue [2, ¢.169]

vp 328
XD 3,14x0,37

n= = 28,2c"! = 1693 06/x8B, (4.6)

ne D = 370 MM-niameTrp poTopa (3riJHO TEXHIYHOI XapaKTEepUC-THUKU APOOapKN)
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[TpuiimaemMo poOouy dYacToTy OOepTaHHA pPOTOpa pIBHY 4YacTOTI OOEpTaHHs

nsuryHa n=1500 o6/xs.

PO3BAHTAXKCHHAM:3€pHA Ta HACHUIIHOIO Barorwo p =

Po3paxoByemo

MIBUIKOX1THUNA

nigiomy H =12 M, Ta macropTHOIO NMPOAYKTUBHICTIO 20 T/TO/I.

Jlnst migiioMy 3epHa, 3TIAHO pPeKOMEHMAIli

CTPIYKOBUH  eleBaTop 3  BIAUECHTPOBUM

= 0,6 T/™* [9, c.152] BucoTOO

MOXe OyTHM BHKOPHUCTAHUU

CTpi‘IKOBI/II‘/’I CJICBATOp 3 PO3CTABJICHUMU rTMOOKMMHU KOBIIAMM Ta HIBI/I,ZIKOXiI[HI/IM

PO3BaHTAKEHHSM KOBIIIIB.

[TpuitMaeMo MIBUAKICTH PyXy CTPIYKU AJISL HOPIii 3a1aHOi TPOAYKTUBHOCTI V =

3,0 M/c [9, c.394]; mpu 3aBaHTaXEHHI 3€pHA MNPOTU HANPSAMKY pPyXy CTPIUKH

Koe(dilieHT 3an0BHEHHs KoBma = 0,7

A TakoX pO3PaxOBYEMO TBUHTOBUN KOHBEEpP: MPOIYK-TUBHICTIO 20T/TO,

JTOBXHMHOIO |=5M, KyTOoM Haxwiy KoHBeepa [=0°, TpaHCHOpPTYyHOUMH BaHTaX —

Kr

MuIeHKIs, HacuiHa Maca 700 —-, rycTiHa marepiany 1350 kr/m>.
M

MOBEPXHEI0, OJTHO3AX1THHM.

Jnst TpaHcnmopTyBaHHS 3€pHa (IMIIEHUWIl) NPUHAMAEMO TBUHT 13 CYLUIBHOIO

5.2. EHepreTu4HMii po3paxyHoOK

Burpara enexktpuunoi eHeprii ckiagae 10kBt na 1 1. Toni npu npoayKTHBHOCTI

6T moTyXHICTh enekTpoasuryna P (B kBT) Busnagaemo 3a HacTynHoro (hopmysoro [2,

c.169]

P=6x10 = 60 kBt

4.7)

[IpuiimaemMo 10 BCTaHOBJIEHHS €NeKTpoABUTYH Tuiy 4A250S4 moTykHIiCTIO 75

kBT, vacroToro o6epranns 1500 06/xB.

Po3paxoByeMo JiHIKHI HaBaHTaXEHHS HOPII.

Jliniina maca ctpiuku tuny 2 3a 'OCT 20-76 3 tkanunu bKHJI-65 cknanae:

m
c

K2
=255 —

M

3Mm.

Apk

Ne nokym.

ITignuc

Jlata
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Tomi:

H
g, =981 x255 =25 — (4.8)
M

3a naHuMU JOBIIHUKIB Maca TTMO0KOTo KOBIA PU MUPUHI CTpiuku B =450 MM,

CTaHOBHMTb m =13 ke , Toa1 H/M [9, ¢.393]

gxm. 981 x13
=g +—F =254 "7
a a5

_ 260 (4.9)

HapanTaxxeHHs BiJ BaHTaxy ckianae, H/m [9, ¢.396]

/7 981 60
IxT T X% 545 (4.10)

qﬁ:
36 XV 36 x 3

JliniliHe HaBaHTaXCHHS Ha 3aBaHTaKCHIN IUISHIN cKaanae [9, ¢.396]
g=gq,+q, =280 + 545 = 3345 4.11)

VY BIAMOBIIHOCTI 3 PO3PAXYHKOBOI CXEMOIO HAWMEHIIIOTO HATATY CTPIUKH CIiJ
ouikyBaT B Toulll 1. Po3paxyHOk BeaeMo B 3arajlbHOMY BHUIJISIAI , OCKUIBKH
HeB1IOMUM HaTsar S4 30irarouoi CTpIYKHA 3 MPUBOAHOTO OapabaHy, HEOOXITHUN s
3a0€e3MeueHHs TOTPIOHOTO TSTOBOTO 3yCHUILISL.

[Tpuitmaemo S| = So. Hatdar B Touni 2 3 ypaxyBaHHSIM ONOPY Ha 3BOPOTHHOMY

OapabaHi 1 3auepIyBaHHs BaHTa)Xy BU3ZHAYAEMO :

S =1,08(S8S +K =108(S +3-:54.,5)=1085 +176
2 (S, 4 K 3qy 95) =008 ) 0 4.12)
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S =S, +qH <1085 4176 + 3345 12 =105  + 4090 (4.13)

[Tpu migpaxyHKy HATATY IPOTH PyXy CTpiuku Maemo, H

Puc. 5.1. Po3paxyHkoBa cxeMa JiHIMHUX HaBaHTaXEHb HOPII:
1 — xopryc HoOpii; 2 — npuBLAHUM OapabaH: 3 — HaTsKHUI OapabaH: 4 — cTpiuka:

5 —3aBaHTaXyBaJIbHUH OalMak: 6 — po3BaHTaXyBaJIbHUI OallIMaK.

S =S5 =S +qg_ -H=5_+280 12 =5 + 3360 (4.14)
4 30 7 g ) 0

3 Teopii ppUKIIITHOTO TPUBOY BiIOMO, 1110: [9, €.396]
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A0o, U BUNIAJKY, IO PO3TIIANAETHCSA

[Ipu 3agaHuX yMOBax poOOTH MPUBOIY

M~ 1,37 .
3BIAKHA

S_ <1375, (4.15)
3 4

a00, 17151 BUMAJIKY, 1110 PO3IJISIAAETHCS

1085 P + 4190 <7137(S 0 + 3360 )

3 ObO0T0 piBHSIHHSI OTpHUMAEMO

S >1482
0

Jliia 3a0e3neueHHs 3anacy 1o 34eIICHHIO IPUHMaEMOo

S =1500 H
0
Tomi:
53 = 108S 5" 4190 =108 -1500 + 4190 = 5870 (4.16)
54 = 50 + 3360 =17500 + 3360 = 4860 H 4.17)

[ToTpiOHY KUIBKICTh MPOKIAAOK Y CTpIdIll TpH 3amaci mMirHocTi cTpiuku K=10,

BU3HaYaeMo 3a Gpopmyroro: [10, c.106]

NS pax 105810

- 367 (4.18)
B -/(p 450 -75

Apk
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o

Puc. 5.2. Po3paxyHkoBa cxeMa JiHIHHUX HaBaHTaXeHb HOPIi

3aJIMIIaeMO PaHIII MPUHHATY CTPIUKY THITY 2 3 yoTupMa npoknaakamu 3a 'OCT

20-76 3 tkauuau bBKHJI-65

Buznauaemo TsATOBE 3yCHIUISI HA TPUBOJHOMY OapabaHi 3 ypaxyBaHHSM BTpaT Ha

HbOMY, H:

F_ =S5 )
7 HO 30

(5810 + 4860) = 1804

+ K(S + S 5}=581O — 4860 +108
H

5 s (4.19)

Po3paxyHKkoBa NOTY>XHICTb IBUT'YHa, BT

Fro 1804 -3
082

N = =6 600 4.20
db po3p. n npub ( )

Apx
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KyToBa mBUAKICTh CTAHOBUTb:

® —Z2xv _ 277 _ 37 (4.21)
oapad D 16

[IpoayKTUBHICTH TBUHTOBOT'O KOHBEEPA (% o3 ) 3a popmyoro [17, c. 353]

TXD?
4

I =60 X XtX Ny XppX@Xcg (4.22)

ne D — niamerp rBunTta, D= 100...800 mm;

t- KpOK I'BHHTA, MM,

n,- 4acToTta o0epTaHHs I'BUHTA, 00/XB.;

(- Koe(IIieHT HATTOBHEHHS TIOTIEPEYHOTO Mepepi3y koJ100a;

Cp- KOE(DIIIEHT, AKMUIi 3aIEKUTD BiJl KyTa HAXUITy KOHBEEPA.

Kpok rBuHTa BUOUpPAIOTh B 3aJIEKHOCTI BiJI BJIACTUBOCTEW TPAHCHOPTYIOUOTO
Bantaxy: t=(0,5...1,0)D qs nerkux marepiamis.

Jns TpaHcmopTyBaHHS 3€pHa, SK JIETKOro BaHTaxy npuimaemo t=0,8D [17, c.
354]

JI71st momepeTHbOTO PO3paxyHKy MpUiMaeMo rBUHT AiameTpoMm 200MM. 3HaueHHs
po3paxyHKoBux KoedimientiB ¢ = 0,4, A=65, wy, = 1,2 i3 [17,1a61.82]. YacroTa

oOepTaHHS TBUHTA MOBHHHA BIJMOBIAATH YMOBI N; < Ny .. HaWOUIBIIy 4acToOTy

obepranns reunTa (¢ g 5 ) BU3Ha4YaeMo Mo eMmipuyHii popmydi [17, ¢.353]
X

_ A s (4.23)

7 b maxc \/D_ \/0—2

Apx
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Otpumanuii pesynbrar no Qopmyni (4,23) cmiBnagae 3 pekomeHaauismu |16,

Tabnuus 82]. Jlns kyra Haxuiny xonseepa 0° sHauenus koedinientis f=0°, Cg = 1,0,

[16,Tabauia 83].

3 dopmMynu mpoayKTUBHOCTI KOHBeepa (4.22) 3HAXOJUMO YacTOTy OOEpTaHHS

reunta (90 / )
xb

4x 11 4x20

n, = = = 237,

BT 60xTXD2xtxp,X@xcg  60X3,14X0,22X0,16X0,7X0,4X1

ne: D=0,2 M — 1iameTp IrBUHTA;

t= 0,16 M — KpOK I'BHHTA.

YmoBa n; < Ny y,y 3310BOJBHAETHCS.

3HaX0IUMO MOTYXHICTb (k¥ Bm ) Ha Baiy reuHTa [17, ¢.353]
My xI1

N, = pyee X (LX wy) =

1,2x20
367

x (15 x 1,2) = 1,18

ne Ily =1,2 — koediuient 3anacy [17, ¢.355];
wo = 1,2 — xoedirient onopy pyxy [17, Tabmuis 82].

Po3paxoByeMo noTyxHICTh ABUTYHA (KBT):

N = No _ 118

AB 0,85
77 z2b

= 1,39

ne N, = 1,18 kBT — mOTy>HICTbh Ha BaJly [BUHTA,

n_,=0,85— KKJI reunra [17, ¢.352]

(4.24)

(4.25)

(4.26)

[To xaramory mimbupaemo nsuryH tumy AWP80B4, moryxwnictio N = 1,5 kBT,

gacToToro obeprants n=1500 o06/xa., KK]I 0,78.

3Mm.

Apk Ne nokym. ITignuc | Jara
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[Ipu BuUOpaHUX pPO3paxyHKOBUX IMapaMeTpax TI'BUHTOBHUN KOHBEep 3abe3meuye

MPOTYKTUBHICTb:

3,14X0,22

I[I =60 X%

X 0,16 X 237 x0,7x0,4x1=200 (4.22)

Buxonasun 3 po3paxyHKy, poOMMO BHCHOBOK MpO BIpHUU MiAOIp JaHUX IS

PO3paxyHKy, TaK 5K Il = I1

5.3. KOHCTPYKTHBHH PO3PaXyHOK

KpyTHui1 MOMEHT Ha Bally IBUT'YHA BU3HAYaeThes 3a opmyroro [2, ¢.169]

_9,55XP;;  9,55x103x60

T = =382H XM (4.27)

N 1500

Po3paxyHkoBuii MOMEHT [2, ¢.169]
T, =Kk, XT=2X382=764HXm (4.28)

Busnauaemo niameTp Baja poTtopa B HaHOUIBIIT HEOE3MEYHOMY pO3pi3i 13 YMOBHU

[2, c.169]
— T 4.1
[T w, < [t] (4.10)

ne [t,] = 20 MIla-makcumanbHO TOMyCTUMA HAMpyTra KPYYCHHS Ha BaTy;
W,-nioJ1sspHuUii MOMEHT OTIOpY KPYTJIOro Mepepiy Baia.

3BijacH,

W o=-—b=_7% _ 389105 (4.29)

P [t] 20x106

Apx
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Buxomsian 3 popmynn [3, ¢.250]

mxdd
16

W, = (4.30)

Busnauaemo miameTp Bajia poTopa Iif MKiB

3[16 x W, 3]16 x 38,2 X 1076
T 3,14

= 1,95 x 1074 = 0,06 m

d = 60 MM

[TpuiimaeMo aiamMeTp Baja MiA CTYHHIO 3T1JHO JllaMeTpa Bajla €JIeKTPOABUTYHA
65 MM.

Cryninp nojpiOHEHHsI B Ipo0apIll PEryirOl0€ThCs, TOJOBHUM YHHOM, MiI00pOM
oTBOpiB cuT. CuTOoBa OOMYAIKAa BCTAHOBIIOETHCS B HIDKHIM YacTHHI KOPIyCy Ta
OXOIUTIOE POTOP, 1110 0O0EPTAETHCS.

3a30op 6 MIX MOJOTKAMH Ta CHTOM BUOHpaeThcs B Mexkax 4....20 mm. s
noApiOHEHHs 3epHa B JpoOapkax BCTAHOBIIOIOTH CHUTA 13 JUCTOBOI CTajll TOBIIHUHOIO
1...3 mm. Jlyiig BUpOOJIEHHS HINaJepHOro OOpPOIIHA 3aCTOCOBYIOTh CUTA 3 KPYTJIMMHU
orBopamu 1,5...2,5 MM, mpH pPO3MOJII I1HTPEIIEHTIB KOMOIKOPMIB PEKOMEHIYIOTh
orBopu aiametrpoM 3-5 MM. [Homi st npoOfieHHs 1HTPENIEHTIB KOMOIKOPMIB
3aCTOCOBYIOTH JIYCKaTi CUTA.

ITnomta cutoBoi nosepxHi F (B M?) Bu3Hauaemo 1o popmyii [2, ¢.168]

F=2=21_017m? 4.31)
q 6,5

1

Jie - MTMTOMa NMPOAYKTUBHICTb cUTa, q = 2 ...7 KF/ (M2 X )

["aGaputHi po3mipu cuta (KMpuHYy B Ta KyT o OXOIJIEHHS CUTOM pOTOpa)

BHU3HAYaEMO 13 BUpasy [2, ¢.168]

BXTIXRyraXat
180

F= : (4.32)

Apxk
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ne R, 4~ panaiyc oOnyaiiku cura, M;

B- mmpuna curta, JOpIBHIOE TOBKKHI POTOpA:
B=1L,=0,148m;

O- KyT OXOIUICHHS POTOPa CUTOM, Tpa.

Paniyc oouyaiiku cuta R, (B M)Bu3Ha4aemo 3a popmyoro [2, ¢.168]

Reyra = R,u + 8, (4.33)

ne 6 = 20MM- 3a30p MK MOJIOTKaMH 1 CUTOM.

Royma = 0,185 + 0,02 = 0,187,

TOJ1 KYyT O OXOILJICHHSI CHTOM POTOpa BU3HAYaeMo 3 Gpopmyiu [2, ¢.168]

_ Fx180 0,17x180 _ 306
BXTXReyra  0,148x3,14X0,187 0,087

= 352rpag (4.34)

Biactanb Bij LEHTpa Macu MOJIOTKA € (B MM) JIO OCI OTBOPY BU3HAYAETHCS 3a

dbopmyoro [3, ¢.250]

2 2 2 2
c= @t _ @GIS4500) _ 36 03mm (4.35)
6Xa 6X215

e a = 215MM- q0oBXKHMHA MOJIOTKA;

b = 50MM — mmMprUHa MOJOTKA;

0 = 6MM- TOBIIMHA MOJIOTKA.

Biacranp Big kiHIs MoJioTka 1 (B MM) 10 oci HOro miJBICY 3HaXOJIWMO 3a

dbopmyoro [3, ¢.250]

l=c+05%xa=36,03+0,5x215=143,53mm (4.36)

Apx
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Hopmanbaa poboTa MOJOTKOBHUX APOOApOK 3AIMCHIOETHCS 32 YMOBH HEPIBHOCTI
BiJICTaHEH BiJ OC1 MiJBICY MOJIOTKA, SIK JI0 i1 30BHIIIHLOT poO0Y0i KPOMKH, TakK 1 0 OCi
poTtopa. Y BIAMOBIAHOCTI 3 UM MPUHUMAEMO BiJICTaHb BiJl OC1 MiJIBICKK MOJOTKa R, (B

MM) 3a Takorw ¢Gopmyioro [3, ¢.250]
R, =1%x1,4=143,53 x 1,4 = 200,94Mmm (4.37)

To6To OlbIIIe BiIcTaH1 BiJl KIHIIA MOJIOTKA 710 oci Moro miasicy (R, > 1).
Tomi paxiyc HaWOUIBII BiAMAJICHOT BIiJ OCI pOTOpa TOYKH MOJIOTKA OyIe

nopiBHIOBaTH [3, ¢.250]
Rmax = Ro +1= 200,94 + 143,53 = 344,47Mm (4.38)

Paniyc OKpy>KHOCTI pO3TallyBaHHS IEHTPIB MacH MOJIOTKIB BHU3HAYAETHCS 3a

dbopmyoro [3, ¢.250]
R, =Ry +¢c=200,94 + 36,03 = 236,97mm (4.39)
Buznadaemo kBazpaT pajaiycy 1Hepllii MOJIOTKa BITHOCHO HOTO LEHTPY TSHKIHHS

2 2 2 2
2= h = S 00T = 0,0019 M2 (4.40)

Busnagaemo kBaapar pajiycy iHepIlii MOJIOTKAa BIIHOCHO #oro Bici miaBicy [1,

c.74]

r> =r2+c%=0,0019%+0,036% = 12,9 x 107*m? (4.41)

[lepeBipsiemo 30epekeHICTh Oe3yqapHOi poOOOTH MOJOTKOBOI JpoOapKu 1O

piBHSIHHIO [1, ¢.74]

Apk
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r’=1xc=0,143+0,036 =179 x 1073 > 129 x 107*
Haznauyaemo BifcTaHb Bij Bici MiJBICY MOJOTKA JI0 Bici potopa Iy = 460MMm
[Tputimaemo w = 100 pag/c
Buznauaemo BiAIIEHTPOBY CHITY 1HEpIIii MOJIOTKIB [1, ¢.74]

P, = G, X w? X R, (4.42)

ne G,,- Maca MOJIOTKa, KT

R -paniyc Kojia po3TairyBaHHs IIEHTPIB TSHKIHHS MOJIOTKIB, M

R, =Ry +c¢c=20094+ 36 = 236,94mm = 0,237m (4.43)
Maca MoIioTKa CKIaje:
Gy =LXxBXxhXp.,=0,136 x0,05%x 0,002 x 7800 = 0,11 kr (4.44)
e per = 7800 kr/m3- ryctuna crani
Tomi:

P, = 0,11 x 100% x 0,237 = 260,7kr

Busnauaemo miameTp Bicl miziBicy MOJIOTKIB [1, ¢.74] (4.45)

& 1aes RN 3[2607x0002x98
B = b o], 100 x 106 oM

ne [o], = 100 MIla- rpaHn4Ha Hampyra P 3THHI

[Tpuitmaemo d, = 20MM

Apx
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ToBuuHa nucky cknane [1, ¢.74]

P; 260,7%9,8
o> — =
dx[o]sy  0,02x60%x10°

= 0,002MM (4.46)

ne (o], = 60MIla-rpannyna Hanpyra npu 3MUHAHHI

[Tpuiimaemo & = 8Mm

MiHiMaapHUM pO3MIp NEpPEeMUYKHM MDK OTBOpaMU I BICl MIABICKH Ta

30BHIITHBOIO KPOMKOIO JTUCKA [2, ¢.168]

h 0,5XP; _ 0,5X260,7%X9,8
M= hx[ol,,  0,002x88,2x106

= 0,007MMm 4.47)

ne [0];p-rpannyHa Hanpyra Ha 3pi3 [2, ¢.168]
[G]3p = 0,3 X o0, =0,3 X294 = 88,2 Mlla (4.48)

ne o, = 294 Mlla- rpanuns TeKy4ocTi
[Tpuitmaemo hyy,;, = 20 MM

30BHIINIHIN pajilyc TUCKa CTAHOBUTH [2, C.168]
R=Ry,+0,5%xd; +hpyi, =20094 +0,5%x 30+ 20 = 235,94 (4.49)

Jns BuU3HayeHHS po3MipiB (GyHAAMEHTa i JIpoOapKy MPOBOJUMO HOro
CTaTUYHUU PO3PAXYHOK.
Busnayaemo (pakTUUHUI TUCK MAOWBU (YHAAMEHTY Ha 3€MIIIO 1 MOPIBHIOEMO 3

HOpPMaTUBHUM [2, ¢.168]

_ (Gu+Gy)
P=""—2<[R,] (4.50)

ne G,, = 825 kr- maca apobapku;

Gg- Bara pynnamenry, kH;

Apx
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L = 0,5- xoeditieHT, 1110 BpaxoBye TMHAMIYHE HABAaHTAKEHHS;
S- Tutoma migomBu PpyHIAMEHTA;
R, = 30 klla- HopMaTHBHE HaBaHTa)KEHHS HA IEPEKPUTTS.
[Tpuiimaemo po3mipu ¢pyHaamenTa Ha 20 cM O1IbII 32 rabapuUTHI PO3MIPH,
ToOro:
Ly=L+02%x2=1+04=14m
By =B+2x02=1+04=14m
[Tnoma migomBu dhyHaaMeHTy [2, ¢.168]
S=LyXBy=14%x14=196m> 4.51)
[Ipu Bucoti pynaamenty Ha nepekpurti H=0,2m, 00’eM pyHnamenty cknane (2,
c.168]
Vy =SXH=196x0,2=0,392 M3 (4.52)
[Ipu ryctuni 6eToHy pg = 20 KH/ 3 Bara dbyHIaMeHTa

Gg = Vi X ps = 0,392 x 20 = 7,84 kH (4.53)

Taxkum ynHOM

8+ 7,84

= 05 X386 = 8,21 klla < [R,] = 30 kIla

Po3mipu pyngamenty min gpobapky: 1400x1400x200 mm
PospaxoByemo miametp Gapabana Hopii, MM [9, ¢.393]

0. <0204 v? = g4 32 = 1800 (4.54)

[Ipuiimaemo niameTp mnpuBOoAHOrO OapabaHy 05 = 1600 mm . HarspxHuin

OapabaH pUITMaEMO TAKOTO X JlaMeTpy.

Apx
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Po3paxoByemo gactoty obepranns 6apabana, 00/xB. [9, ¢.393]

n _ 60 -v . 60 -3 .y (455)

0 n.o 3% 16
5

Po3paxoByeMo mosrocHy BijicTaHb, MM [9, ¢.393]

895 895
[ = > = =06 (4.56)
n 36 z
0

OcCKUIBKH [ < ro TO Ma€ MICII€ BIJILICHTPOBE PO3BAHTAKCHHS, IO BiANOBIIAE

paHil 3a7aHii yMOBI.

Po3paxoByeMo MOTOHHY MICTKICTh KOBIIIB, J1/M [9, ¢.393]

i

0 i 20
— = = = 4,4 (4.57)
a  36-vp_ -y 3630607

Jie @ — KPOK KOBIIIIB, MM,

p , — HACHIHA TYCTHHA BAHTAXKY, p =0,071/™m° .

w — Koe(lIieHT 3a1oBHeHHS KOBIIIB, v = 0,7 [9, Tabn.77 ¢.394]

Oo6upaemo kosmri mmboki 3a 'OCT 2036-66 3 emHicTio 6,3 11 , TOJl KPOK

po3TanryBaHHs KoBUIiB a=0,5M, mmpuHa ctpiukn B=400 mM. [9, Ta6:11.79 ¢.396]

[Ipy mnpuiiHATHX MapaMeTpax KOBINIB 1 MBHAKOCTI v = 30 m/c 3agaHa

POIYKTUBHICTh 3a0€31eUy€eThCs MPU KOePIIIEHTI 3aITOBHEHHS KOBIIIIB.

a-a 24 - 20
y =

= = =1176 (4.58)
36 -U-p-/'U 36 -3 -600 -0,0063

Apk
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J51s BU3HAUEHHS MPOMIKXHHUX OMOP CKJIAJJAEMO CXeMy HaBaHTa)KCHHS Ha BaJ:

Ra / Rb

L

v

Puc. 4.3. Cxema HaBaHTa)XEHHS HA Bal

3HaiiIeMO YUCIIO TPOMIKHUX OTIOP

5
—2=I—2=3 (4.59)
Busznagaemo emntopu 3ruHarovoro i KpyrHoro MmomeHTiB: Peakirii 1 Rb, (H)

12

nonep 2
———+Poc xr %+827x0,084
R, = = = 133,6 (4.60)
] 1
ne: P = 128,3 H- nonepeyHe HaBaHTAKECHHS;

nonep

Poc =827 H - ocroBa cuia;

r= 0,084 M - paniyc npuKIagaHHs OCbOBOI CHUIIH.

lZ
nonep 2
+Poc xr 1283X17_3857%0,084

Ry = —21— =z =-53 (461

Bbynyemo emtopu 3ruHaro4doro 1 KpyrHoro MmoMeHTiB (H x m)

KB.P.133.661A0X30006.113
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12

l nonep 1 128,3)(12
Myy =R x:———" — =1336x3— 220 =508  (4.62)

%2

l nonep 1 128,3x1?
Mgz = Ry X 5 ————= =53 x5 ————=-187 (4.63)

3HaxoAMMO TMOJISIPHUM MOMEHT OTOpYy MOIMEepeyHoro mepepizy Bajia i3 popmynu
[11, c.194]

Mkp 57,3 iy
W = = —=2,56x10 H*m
[t ] 20 x 10

ne M =213 H*M — KpyTHUII MOMEHT nepepizy Baja;

[, /=20 Mlla — monmyctimMe HanpyXeHHst Ha Kpy4deHHs, [11, ¢.194];

Po3paxoByemMo aiametp Baiia, (Mm) 13 popmynu [11, c.194]

23 (4.64)

16 x W, \/76><2,56x705
I —_— 3

3,74

[To cranmaptHOoMy psigy [11, ¢.196] BuObupaemo niametp Baja rBUHTa 34 MMm.
JliameTp Baia mij MiAIIUIHAK 3HAXOAUMO 13 PIBHSHHS MIIHOCTI IO TiMOTE3]

HalOUIbIIMX AoTUYHUX HanpyxeHb (III Teopis minnocTi), [11, ¢.194]

o, = </lo,_ ], (4.65)

Apk
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c.195]

ne M - CyMapHuii 3rHHAKYUKi MOMEHT B HeOe3neuHoMy nepepisi Bana, H x m;
M, = 51,3 H*M — kpyTHHi MOMEHT mepepi3y Bana;

H .
[ o, ]_, - nonycTiMe Hanpy>XEHHs 3THHY, R

W - OCbOBUII MOMEHT OIIOPY KPYTJIOTO nepepizy Bana,H*m;

3HaxX0IMMO CyMapHUIl 3rHHAIOYMi MOMEHT B HeOe3meuHoMmy mepepisi Baia [11,

M,, = \/Mmz + M, % = /50,82 + (—=18,7)2 = 54,1 H X M (4.66)

3HaX0IUMO TOITyCTUME HaIpyKeHHA 3runy, [11,c.195]

[o,], =l 1)K Ik, =1[301/(2x2)]x1,5 =118 V , (4.67)

MM

ne [n] =2 - koediuient 3anmacy miHocTi [11,¢.195]

K =2 — edexTrBHUI KOCDILIEHT KOHIEHTPANil HanpyXeHb, [11, ¢.195];
kpu =1,5 — xoedilieHT peKUMY HaBaHTAXXEHHS TPU PO3PaxXyHKY Ha 3TUH;

o _, - TPAHUISI BATPUBAJIOCTI IPU CUMETPUIHOMY [IUKJIl HATIPYXEHb, [11, ¢.195]

o =0,430, = 0,43 x700 = 3071 x M

-7

2 . .
neo, =700 H / MM - TPAHUIIS MIITHOCTI Bajla TBUHTA,

I3 popmyiu (4.65) 3Hax0aUMO W, TIACTABUBLIN BCi 3HAUIECHI BEMYMHU

2

W o=\M M/ lc ], == \/57,32 + 847/ 12,8 = 850 H*m  (4.68)

32 Kp

Apxk
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3BiJICH 3HAXOIUMO AlaMeTp Baia, (MM) Mg miAmUnHUK 13 hopmynu [11, c.195]

2

rd"
W)( = 2
32

I2W 32 x 850
d = 3 X = — = 20MM
Vs 3,74

(4.69)

[To crangaptHOMy psiay [3, c¢.196] npuiimMaemo aiamMeTp Bajia Mij IMiAMIAITHUK

30MM.

3Haxoaumo aiameTp Bana mif HamiBmy(dty. BukopuctoByemo dopmyny (4.65)

0e3 ypaxyBaHHsSI 3TMHAIOUYOTO MOMEHTY, TaK sIK B JIaHIM JUIHHUII BaJia BiH BIJICYTHIM.

dopMmyia MaTUME TAKAN BUTJISAT

3BiACH:

I2W 32 x 450
d = 3 X = — =17 MM
V4 7,74

(4.70)

4.71)

[To cranmaptHomy psigy [11, ¢.196] npuiiMaemo niameTp Bajia mijJ HamiBMY(TY

25 MwMm.

Po3paxyHoK miAMUAITHUKIB

Ban rBuHTa TATPUMYETHCS NBOMA KIHIIEBUMH IMIAIMIUAITHAKAMHU 1 TPOMDKHUMUA

niABICHUMHU. B SIKOCTI omop Bajia 3aCTOCOBYIOTHCS MiAIIMITHUKI KOYESHHS.

3Mm. Apx Ne mokym. [Mignuc | Jara
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BinnoBigHICTh MIAIIMIHUKIB BU3HAYAETHCSA TMOPIBHAHHSAM  PO3PAXyHKOBOI

BaHTaxonia emuocri £, -, H, 3 6a3o-Boto £, , abo 6a30BOO JIOBTOBIYHICTIO [ . 3
noTpibHOIO £, . I10TpiOHA BUKOHYBATUCH yMOBA!

< (,,a00 L > L .

b6anm h

. . . 3
Jlyist TBUHTOBOTO KOHBE€pa MOTPiOHA JOBroOBiuHiCT L, = 50 x 10" rox, [18,

Tabanng 9.4]

[To miametpy Bama i3 KaTajory BHOMpaeMoO MiAIIMITHUK POJUKOBUI 7606. d=30
MM, D= 72mm, T=29,0 mm, b= 29,0 mm, ¢=23,0, Y=1,882, e= 0,319, £, =50,0xH, Y,
=1,035.

CkrnagaeMo cxemMy HaBaHTKEHHS Ha MIIIUITHUKA

Kal Ra?
i .
Pri _fa Pr2
= &

RsT Rs2

Puc. 4.3. Cxema HaBaHTa)XEHHS HA T IIAITHUKA

JUJ1st pOJIMKOMIAIIMITHUKIB XapaKTepHI ciBBiAHOIIECHHS [ 18, ¢.140]

R,6=0,83eP R, =0,83eP, (4.72)

st r1? s2

JIe €- KOPEeryrounii Koe@iieHT.

R. =R =87,2H R, =R, = 41H.
F. = P _-0CbOBa cUia B 3aueruieHHi, H.
Apxk
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R, =0,87x0,32x87,2 =23,1TH

s7

R, =0,83x0,32x41 =10,8H
/?a7 - /?57" Pa? - /?57 + Fa;/?zﬂ - 23’7H’
R = 23,1 + 827 = 850,7H

az

Bu3HagaeMo ekBiBaJIEHTHE JMHAMIYHE HAaBAHTAXEHHS IT1IIUITHUKIB

R =(X><l/></?r+7/></?a}/(5></(

e T2

[pu — > e (4.73)

npy ———— < e, 4.74)
V x R

ne K, =1,0 — koediuient nebesneku, [18, Tabnuis9.4];
K =1,0 — TemnepatypHuii KoediuieHt npu podouiit remmeparypi 1o 100°C, [18,
Tabnmn1g9.5];

X =0,4 — xoedimieHT paaiaIbHOTO HaBaHTaXeHHs, |18, Tabmnuist 9.1];

V= 1,0 — xoedimient obepranns, [18, Tadbmuis 9.1];

R
3HaieMo JUIs KOXKHOTO IiIIMITHUKA BiIHOIIEHHS ————, Ta MOPIBHAEMO
V xR
HOro 3 TOMyCTUMUMU
23,1 850,171
9,26 <0,32) = 20,7 > 0,32
1 x87,2 7 x 417

Apk
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3HAXOIUMO E€KBIBAJICHTHE AAHAMIUYHE HABAHTAXKECHHS JUIS KOXXHOIO ITIIIAITHAKA

o ¢hopmyinam (4.74) ta (4.75)

R =1x87,2x1,0x1,0=287,2H,;

et

R  =1(0,4x1x41+17,88 x850,7)x1,0 1,0 =1614,6H

e’

BusHauaeMo po3paxyHKOBY AMHaMIuHy BaHTaxomiaiomMHIcTh (kH), [18, ¢.140]

L 50 x 10°
[, =R _[60xn — = |60 x 108 - =37,5 (475
a xa.. x10 1 x0,6 x10

1 23

ne n= 108 00/xB. — yacToTa 00€pTaHHs BHYTPIIIHBOTO KIS M1IIUITHUKA;

m= 3,33 — moka3Huk cTymneHi, [18, ¢.140];
a, =1 — xoedImieHT HAJIMHOCTI MIIMIUITHUKIB, [ 18, ¢.140];
a,,=0,6 — xoediuieHT, SKUA BPaXOBYe BIUIUB SKOCTI MIAIIMIIHAKA 1 AKOCTI HOTO

ekcrutyaraiiii, [18, c.140].

3HaxoauMo 0a30BY JIOBTOBIUHICTh MIIIMIHUKIB (Tox), [18, ¢.140]

6 6

10 c, ., 0 3750 ,
Lyy = a, % a,, (—) =1x0,6—(——)"" =49365 (4.76)
60n R, 60 1620
VYmoBu [ sonm < Ly, 1 L, =1L, 3aI0BUTbHSAIOTECA. [ligmmmauku migiopaxi
BIpHO.
[Tia61p mydT

My¢dra nns 3’egHaHHsS Baja JABUTYHa Ta Baja pEIyKTOopa UIHEKOBOTO

TpaHcHopTepa.

Apxk

KgB.P.133. 561 AO0X30006.113
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Busnauaemo kpyTHUN MOMEHT, sikuiil iepenae mydra (H x M) 3a popmymnoro [18,

c.295]

3
T =9,55X~ =09,55x 20" =955 4.77)
n 1500
1e N= 1,5 X 103BT - NOTyXHiCTb JBUTYHA;
n=1500 06/XxB. — yacToTa 0O€pTaHHS ABUTYHA.
Busnauaemo poszpaxynkoBuii momeHT (H*M) 3a ¢opmymoro [11, ¢.295],
npuiiMarouu 1o [11, Tabmuis [158] koeditieHT pexxumy podboTH /(p =2,0
T, =k, xT=20x%x955=191 (4.78)

ITo [11, Tabmums I159] (I'OCT 21424-75) BubupaemMo TPYKHY BTYJIKOBO-
najableBy My(ry, i sSKoi JOMYCTUMHHA pO3paxyHKOBUA MoMeHT 32H*m 3

BHYTpIIIHIM miametpoM 18mwm. Jlima 3’enHaHHS 3 BUXIJHAM BajJoOM JIBUTYHA
BUKOPUCTOBYEMO po3TouyBaHHS Myt 10 19 mm. Posmipu mybtu: J = 90mm;
L=84; B=2, uncmo manbIis — 4.

[TepeBipsieMO pPE3WHOBI BTYJKHM Ha 3MHHAHHA TIOBEPXHI iX JIOTHKaHHS 3

nanbisamu, [11,c. 295]

Fl‘
c,=—"X< /GM/, 4.79)
(dn X /b}

A€ F, - KOJIOBA CHUJIa, sIKa MIEPEAAETHCS OTHUM MAJIbIIEM, H[11, ¢.295]

__ T _ 191 =106,1 (4.80)

T 0,5xD;Xz  0,5X90x10-3x4

Fy

3HalifieHe 3HAYeHHs £, miacTaBiseMo y Gpopmyiy (4.79), 1 maemo:

106,1

_ _ 6 :
Tam = (Lox1s)x10-6 0,71x 10°Ia < [ogu] ;

Apx
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[o ]=2,0 MIla, [11,c. 295].

MydTa nns 3’€qHaHHS Bajla peyKTopa 3 BaJOM IBUHTA.

KpyTtHuii MoMeHT MypTH

M =T =51,3H xm

Kp

Po3paxyHkoBuit MOMEHT BU3Ha4aeMo 3a Ghopmyiioro (4.79)

T,=2,0x51,3 =102,6H x n;

[To [11, tabmuusg II 59] (I'OCT 21424-75) BuOupaeMo NOpPY>KHY BTYJIKOBO-
najgbleBy My(QpTy, I SKOi JOMyCTUMHM po3paxyHkoBuil momeHT 130H*M 3
BHYTpIIIHIM JiameTpoM 25MM. Jlid 3’€qHaHHA 3 BHUXIJHHM BaJiOM JIBUTYHa
BUKOPUCTOBYEMO po3TouyBaHHS Myt 10 19 mm. Posmipu mydptu: J = 7120mm,
L=125; B=4, uucno nansiiB —4. HanismydTta mig BUXITHUN Bal peyKTOpa MiJIsArae
PO3TO-4yBaHHIO J10 AlaMeTpa 30mMm.

[TepeBipsieMO Pe3UHOBI BTYJIKHA Ha 3MHUHAHHS TIOBEPXHI iX JOTUKAHHS 3 TaIbIIMH
3a popmyioro (4.79).

Konosa cuna , AKa IICPCAA€TbCA OJHHUM ITAJIbLICM

02,6
F = = 427,5H (4.80)

0,5 x120 x 1077 x 4

427,5 .
o= =1,09 x10 /la < [0, ]

T (14 x 28) x10°° .

YMmoBa o | < [o /] 33l0BUILHSIETHCS, 8 OTKe MypTH mixiOpaHi BipHO.

Apk
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6. TEXHOJIOT'TA MAIIMHOBY IYBAHHAA

6.1. TexHoIOTIYHUI MAPIIPYT BUTOTOBJICHHSA MAJbIS

. . TexHonoriune o0naHaHHS, IHCTPYMEHT
Ne Hassa onepauii nepexozy: 00po6III0BaHMi, KOHTPOJIBHHUN
. Binpizuuii Bepcrar,
10 3aroriseinua BipizaTu 3aroroBKy P54 i 1=74mMm
10.1 [lITammyBanHs 3riJIHO BUMOT IITaMITyBaJbHUX POOIT
20 Tokapua Y33 Bepcrar 16K20, 3-0k Ky/1a4KoBHii IATPOH
Pizens mpoxignuii Biniraytuit npasuii T15K6,
20.1 TOpI_II'OBaTI/I I10B. (1): BxHxL= 16x25x140 MM, (1=80, 'Y=100, (P=450
Z =12 MM
L1
Pizens ynopuwuii npasuii T15K6,
20.2 Tounru nos. (2) BxHxL= 16x25x140 mm, 0=7°, y=10°, ¢=90°
?30h8, 1 =25 MM HaYOpHO
L1
Touutu nos.. (2) Pizeus ynopuuii npasuii T15K6,
20.3 ?30h8, I =25 MM HaMIBYKCTO 3 BxHxL=16x25%140 mMm, a=7°, y=10°, ¢=90°
MPUITYCKOM i1 NUTipyBaHHS 1111
PostounTH 108, (3) Pizens xanaBounuii T15K6,
20.4 - ' BxHXL= 16x25x140 MM, 0=8°, y=95°, ¢p=95°
(¥24h8, 1 =15 MM HaYOpHO
Il
Po3rounTu nos. (3) Pizenp kanaBounwmii T15K6,
20.5 (J24h8, 1 =15 mm HamiBuucto 3 | BXHxL=16%x25%140 MM, b=15mm, y=10°, ¢=90°
NPUITYCKOM i1 LTI yBaHHS 11T
30 Toxapua Y33 Bepcrar 16K20, 3-0k Ky/1a4KOBHIi IATPOH
Pizens npoxigauii Bigiraytuii npaswuii T15K6,
30.1 Topuiosaru nos. (1), BxHxL= 16x25x140 mMm, 0=8°, y=10°, ¢=45°
Zz=2MM
11
Pizeus ynopnwuii nmpasuii T15K6,
30.2 Toummh 1108. (2) BxHxL= 16x25x140 MM, 0=7°, y=10°, ¢=45°
020, 1=25 MM Ha4OpHO
Il
Pizens ynopuuii npasuii T15K6,
30.3 TouuTh 108 (2) BxHxL= 16x25x140 mMm, 0=7°, y=10°, ¢=90°
?20,1 =25 MM HAYUCTO
11
Pizens paconnuit T15K6,
30.4 Touri 1o (3) BxHxL= 16x25x140 mm, b=1,2 MM, R=0,9 mm,
@15, 1= 3 MM HauOpHO
Il
Pizens mpoxigauii Bigiraytuit npasuii T15K6,
30.5 3ustu packy 1,6x45° nos. (4) BxHxL=16%25%140 mmMm, a=8°, y=10°, ¢p=45°
Il
. . Pizens pizp6oBuii T15K6,
30.6 Hapisatu pisb0y nos. (3) BxHxL= 16x25x140 mm, 0=3°, f=60°,
M20 na l =22 mm . . g
pi13p00BUi KaIiOp
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3mH. | Jlucr Noe oxym. Mignuc | Hata
Po3po0. baxan JI.A.. JiT. ApK. ApKywlis
KepiBauk Scrpeda C.I1. I I 1
TEXHOJIOI'TA
H. Konrp. MAIIMHOBY IVBAHHI I[I® HYXT rp. 5 MA3
3aTtBep. T'aBBa O.M.




I'opuszonranbHo-(ppe3epHUii Bepcerar,

40 ®pe3epHa Y33 .
AUINJIbHA TOJIOBKA
40.1 @peszepyBatu 11oB. (1) Binpizna ¢pesza ©¥200, P6MS, IILI-1
40.2 ®dpesepyBatu noB. (2) Binpizna dpesa €200, P6MS, II11-1
50 Crepamabna Y33 BepTukanbHo-cBepAIMIbHUIN BepTaT 2A125,
KOHAYKTOP
501 Ceepmutu otBip O6H7, 1 = 24 Chepiio 5.8, POMS
MM, 110B. (1)
502 PosBepuytu otBip O6H7, 1 =24 Yucrosa po3septka D6H7T
) MM, TI0B. (2) KaJiop nmpobka YO6H7
60 ILiigysassna V33 KpyraouuiigyBanbunii Bepcrat 3A110B,
MOBOJOK
Hnidysaru HavopHO ¥24h8, Kpyr 1 250%x25%32 14A F40-50
60.1 noB. (1) C26K35A
2 2424-83, ckoba 24h8
602 Hlnidysatu Ha‘l(;pHO D30h8, Kpyr 1 25((:); 26512332 s IXA F40-50
mos. (2) 2 2424-83, croba 30h8
70 Muiina Muiina MammHa
70.1 [IpomuTu neranb
80 Cawcapna BEPCTAK
20.1 3HATH 3a/IUPKH 1 IPUTYIATH
rocTpi KPOMKH
90 Koutposbna CTis1 KOHTpOJIEP

6.2Po3paxyHOK MexXaHi4HOI

00poOKH

1 ToxapHa onepauis

Iepexin 20.1 TopuroBaTu noBepxHio 1

3aranpHa TIMOMHA pi3aHHs IPU 00POOITl 3a/1aHOT TOBEPXHI t =

74 - 70
2

=2 MM

ITogauya Tabn. Nel7 S=0,3...0,7 MM/00. 3BipsieMO 3 MaCIOPTHUMH JaHUMU BepcTata 1

npuitmaemo S=0,5 MM/00.

Busznauaemo mBuUaKIiCTh pizaHHs Tab1. Ne20

C

504

p— V —
V= 0,2 0,15 0,35
T -t -8

60 °?

=230 1 m/x8
0,2

.20,15 05

[ToTpiOHa yacToTa 0O6EPTIB MITTUHIEIS BEPCTATA:

1000 -V 1000 - 230 ,1
ng, = = = 2154 98 06 / xB
T - d3 3,14 - 34
ApK.
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[IpuitmaeMo OJMXKYy MEHIIY 4YaCTOTY OOEpTIB LIMMHIENS BEpCcTara n, = 1600 o6 / xs

JlificHa MBUAKICTH pi3aHHS MPH TaKUX 00epTax IIMTHHICIS:

m-d-n, 3,14 -34 -1600

Vn: =170 ,8 m/ xB
1000 1000

Po3paxyHkoBa 10BxkHHA 0OpOOIEHHS 1S IEPEXOAY:

L=I1_ +L+01,+1, =17 +2+2 =21 Mm

pet 1 2 3
|, - JOBXHHA A€Tall; |, =17 mm
|, - MBI IHCTPYMEHTY |, = 2 mm
|, - BIApI3aHHS IHCTPYMEHTY |, = 2
|, - Iepedir IHCTPYMEHTY |, = 0
OcHOBHMIA YaC Ha BUKOHAHHS NIEPEXOY:
L 21
t, = = 0,026 xB

n, -S " 1600 -0,5
JIonoMI>XKHMI Yyac Ha BUKOHAHHS NEPEXOTY:

t, =t +t,+t, =011+012 + 0,7 = 0,93 x8
t, =011 x8 - JIONOMDKHUN dYac, IMOB’SI3aHUN O€3MOCEpeAHbO 3 TMEPEXOJOM IS
MOMEePEYHOro 00TOUYBAHHS 3 YCTAHOBJIEHHSIM Pi3Lisl MO yropy (Tab.26).
t, = 0,06 + 0,06 = 0,12 x8 - JJONOMDKHHMI Yac Ha 3MIHY YaCTOTH 0OEpTIB IIMUHAEINA 1

mojauvli.

t, = 0,7 x8 - 3aMiHa PI3IIs.

Iepexin 20.2 TopuoBatu noB. 2 P30h8, 1 =25 mm
Hextyroun mnpunyckoM miag wuliyBaHHS, NOpUAMAEMO TIUMOMHY  pI3aHHA

i 34 - 30
2

=2 MM

[Tomgauga Tabn. Nel7 S=0,4...0,5 mM/006. 3BipsieMO 3 MaCIOPTHUMH JaHUMU BepcTata i
npuitmaemo S; =0,5 MM/00.
Buznauaemo mBHIKICTH pi3aHHs Ta0m. Ne20

v 327
V = = =165 ,6 m/ xB

-~ 0.2 0,15 ~ 0,35 ~n 0.2 0,15 0,35

o~
T L J \SAv) [ V,J

ApPK.
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[ToTpiGHa yacToTa OOEPTIB MIMUHAECIS BepCcTaTa:

1000 -V 1000 -165 ,6
n, = =
° n-d, 314 - 34

= 1551 ,4 06 / xB

[Tpuitmaemo O6MKYy MEHIITY YacTOTY OO€pTIB IIMUHAEIS BepCcTaTa n, = 1250 o6 / xs

JlificHa MIBUAKICTH pi3aHHs MPHU TaKUX 00epTax MIMUHES:

n-d-n, 3,14 -34 .1250

Vn= =133 ,5 m/ xB
1000 1000

Po3paxyHkoBa JOBkHUHA 00OpOOIEHHS JIsl IEPEXOY:

L=1, +l,+1,+1;, =25 +2+2=29 mm
|, - JIOBXWHA AETANI; | =25 mm
|, - MBI IHCTPYMEHTY |, = 2 mm
|, - BIIpI3aHHS IHCTPYMEHTY |, = 2
|, - Iepedir IHCTPYMEHTY |, = 0
OcHOBHUI Yac Ha BUKOHAHHS MTEPEXOY:

t, = L 29 = 0,046 xB

n, S 1250 .05

JlonomixHUI yac Ha BUKOHAHHS TIEPEXOTY:

t, =t, +t,+t, =011 +012 = 0,23 x8
t, = 0,11 x8 - JOMOMDKHUN Yac, MOB’s3aHUN Oe€3MocepeHhO 3 TEPEXOoJIOM s
MOMEePEYHOro 00TOUYBaHHS 3 YCTAHOBJIEHHSIM Pi3Lisl MO yropy (Tab.26).
t, = 0,06 + 0,06 = 0,12 x8 - JJONOMDKHHMI 4ac Ha 3MIHY YaCTOTH 0O€pTIB IIMUHAEIA 1
nojiayi.

t, = 0,7 x8 - 3aMiHa PI3IIA.

Iepexin 20.4 TopuoBatu noB. 3 P¥24h8, 1 =15 mm
Hextyroun mnpunyckoM miag uutigyBaHHS, NOpUWMAEMO TIMOMHY  pI3aHHSA

‘ 30 - 24
2

=3 Mm

ApK.
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[Tonaya Tabn. Nel7 S=0,4...0,5 Mmm/06. 3BipsieMO 3 MacCIOPTHUMU JaHUMH BepcTata 1
npuiiMaemo S; =0,5 Mmm/00.
Busnauaemo mBuaKICTh pizaHHs Tab. Ne20

Cy 327
V= 0,2 0,5 03 0,2 0,15 e 155 ,9 m/ x8
T -t -8 60 -3 0,5

[ToTpiGHa yacToTa OOEPTIB IIMHH/ICIIS BEpCcTaTa:

1000 -V 1000 -155 .9

5 = 1654 ,9 06 / xB
m-d, 3,14 - 30

n

[IpuitmaeMo OJIMXKYy MEHIILY YaCTOTy 0O€pTIB IIMUHJIEIS BEpCTaTa n, = 1600 06 / xs

JlificHa IBUAKICTD Pi3aHHS MPU TaKUX 00epTax IIMUHEIS:

m-d-n, 314 .30 -1600
1000 1000

Vn =150 ,7 m/ xB

Po3paxyHkoBa J10BKHHA 00pOOJICHHS JJIsl IEPEXO0.TY:

L=IJJeT +1l+1, +1;, =16 +2+3 =20 MM

|, - JIOBKUHA ACTal; | =15 mm

-
|, - MBI IHCTPYMEHTY |, = 2 mm
|, - BIIPI3aHHS IHCTPYMEHTY |, = 3 mm
|, - Iepedir IHCTPYMEHTY |, = 0

OCHOBHHI1 4aC Ha BUKOHAHHS IEPEXOY:

L 20
-S 1600 -0,5

= 0,025 xB

Ng

JlonmomiXHUI Yyac Ha BUKOHAHHS TIEPEXOTY:
t, =t =011 x8

OcHOBHUI Yac Ha BUKOHAHHS ONepallii CTAHOBUTb:

T, =3 t,, =0026 +0,046 +0,025 = 0,097 x8
|
JlormoMi>kKHUH 4Jac:

T, :2~ty+ZtM=2~O,17 + (0,93 + 0,23 +0,11) = 1,61 xs
|

ApK.
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Jlna ycraHoBieHHs neraneid Macoro a0 0,5 Kr B MatpoH 3 pyYHUM KPIIUICHHSM

ty2 =017 xB

OmneparniitHuii yac:

Ton =T, +T,, T = 0,097 +1,62 =171 x8

a» on
Yac nHa 00ciyroByBaHHS poOOYOro MICIs, TEPepBH, BIANOYMHOK 1 MPHUPOJHI
noTpeou:

T +T,n =(25+4,0) T, /100 =65:171/100 =11 x8

o6 n.n

[ITyyHnii 4ac CTAaHOBUTA:

T =T, +T+T_ =171 +0,11 =182 x8

ur on o6

KanpkynsiifHuil yac Ha BUKOHAHHSI OTlepallii py BUTOTOBJICHHI OJTHIET JeTati:

T, - OIATOTOBYO-3aBepIIALHUN Yac Ha MapTIIO JAeTalIeH.

n3

T.,=10 +10 + 2 =22 x8

3
n — KUTBKICTB JieTajiel y maprii (cepii).

Sxmo Buxomutu 3 piyHoi mporpamu 2000 getaneid Ha PiK, SKa BUKOHYETHCS

nomicssaro 10 pa3 mo 200 mrt, To T, = 1,82 + 200 1,93 xs

: . . 60
Hopma BupoO6iTKy (KiITBKICTh AeTanei 3a roia.): N = T

60 .
3a dopmysioro BU3HaAYaEMO: N = e 31 perareit
IMepexix 30.1 TopuroBaTu nos.. 1
: : . : 74 - 70

3aranpHa rIMOMHA pi3aHHs IPpU 0OpOOIIl 3a/1aHOT TOBEPXHI t = - 2 Mm

[Togaua Tabn. Nel7 S=0,3...0,7 MM/00. 3BipsieMO 3 MaCIOPTHUMH JaHUMU BepcTara 1
npuitmaemo S =0,5 Mm/00.
Busznauaemo mBUIKICTH pizaHHs Tad. Ne20

C, 504
Vo= 02 .05 03 0,2 0,15 035 230 1 m/xB
T -t -8 60 ) 0,5

ApK.
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[ToTpiGHa yacToTa OOEPTIB MIMUHAECIS BepCcTaTa:

1000 -V 1000 - 230 1
n-d, 3,14 .24

Ng

= 3053 ,3 06 /xB

[Tpuitmaemo O6MK4y MEHIITY YacTOTY OO€pTIB IMUHAEIS BepcTara n, = 1600 o6 / xs

JlificHa MIBUAKICTH pi3aHHs MPHU TaKUX 00epTax MIMUHES:

n-d-n, 3,14 -24 .1600

Vn= =120 ,6 m/ xB

1000 1000

Po3paxyHkoBa JOBkHUHA 00OpOOIEHHS JIsl IEPEXOY:
L=1, +l+1,+1;,=12+2+2=16 mm

| . - JIOBXHHA JETANi; | =12 mm
|, - MBI IHCTPYMEHTY |, = 2 mm
|, - BIIpI3aHHS IHCTPYMEHTY |, = 2
|, - Iepedir IHCTPYMEHTY |, = 0
OcHOBHMIf Yac Ha BUKOHAHHS NIEPEXOY:

t, = L 16 = 0,02 xB

n, -S " 1600 -0.5
JlonmomixHUI Yac Ha BUKOHAHHS TIEPEXOTY:

t, =t +t,+1t, = 0,11 + 0,12 + 0,7 = 0,93 xB
t, = 0,11 x8 - JOMOMDKHUN Yac, MOB’s3aHUN Oe€3MocepeHhO 3 TEPEXOoJIOM s
MOMEePEYHOro 00TOUYBaHHS 3 YCTAHOBJIEHHSIM Pi3Lisl MO yropy (Tab.26).
t, = 0,06 + 0,06 = 0,12 x8 - JJONOMDKHHMI 4ac Ha 3MIHY YaCTOTH 0O€pTIB IIMUHAEIA 1

rmoaayl.

t, = 0,7 x8 - 3aMiHa PI3IIA.

IMepexia 30.2 Tountu no.. 2 A20, 1 =25 mm

: . . : 24 - 20
3aranpHa TIMOWHA pi3aHHS TIPH 00pOOIT 3aaHOT TOBEPXHI t = - 2 MM

[Tomgauga Tabn. Nel7 S=0,4...0,5 mM/006. 3BipsieMO 3 MaCIOPTHUMH JaHUMU BepcTata i

npuitmaemo Sy =0,5 MM/00.

ApK.

KB.P.133.561A0X30006.I13

3mH. | Apk. Ne dokym. Midnuc |Hama




Busnauaemo mBuAKICTh pizaHHs Ta01. Ne20

C. 327
V= 0.2 ,0.15 03 0,2 0,15 0,3 183 ,8 m/ xB
T -t -8 60 °° .2 0,5

[ToTpiGHa yacToTa OOEPTIB IIMUH/CIS BEpCcTaTa:

1000 -V 1000 -183 8
 n.d, 314 .24

n = 2438 ,6 06 / xB

[Tpuitmaemo O6IMKYy MEHIITY YacTOTY OO€pTIiB IIMUHAEIS BepcTara n, = 1600 o6 / xs

JlificHa MIBUAKICTH pi3aHHs MPU TaKUX 00epTax MIMUH/EIS:

n-d-n, 3,14 -24 .1600

Vu: =120 ,6 m/ xB
1000 1000

Po3paxyHkoBa qoBxkHUHA 00pOOIEHHS JIJIsl IEPEXOY:

L=l +l+l,+1;,=22+2+2=26 mm
|, - JOBXKHHA JETaN; | =22 mm
|, - MBI IHCTPYMEHTY |, = 2 mm
|, - BIIPI3aHHS IHCTPYMEHTY |, = 2 mm
|, - Iepedir IHCTPYMEHTY |, = 0
OCHOBHHI1 4aC Ha BUKOHAHHS IEPEXOMY:

t, = = 26 = 0,033 xs

n,-S 1600 -0,5

JlonmomixHUI yac Ha BUKOHAHHS TIEPEXOTY:
t, =t +t,+t, =011+012 +0,7 = 0,93 x8

t, = 0,11 x8 - JOMOMDKHUN Yac, MOB’s3aHUN Oe€3MocepeHhO 3 TEPEXOoJIOM s

1
MOTNIEPEYHOr0 0O0TOYYBaHHS 3 YCTAaHOBJICHHSM Pi31is 1Mo yropy (Tab.26).

t, = 0,06 + 0,06 = 0,12 x8 - JIONOMDKHHI Yac Ha 3MiHY YaCTOTH OOEpTIB MIMTUHACISA 1
11ogaui.

t, = 0,7 x8 - 3aMiHa pI3IIs.

OcHOBHUI Yac Ha BUKOHAHHS ONepallii CTAHOBUTb:

T, =Y t, =002 +0,033 +0,18 + 0,14 = 0,373 xs
|
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ne 0,18 —yac Ha oOTouyBaHHs (acok, 0,14 — yac Ha MPOTOUYBaHHS KaHABOK.
Jlnst ycraHoBIeHHs jAetaieid macoro A0 0,5 Kr B MaTpoH 3 PYyYHUM KPIIJICHHAM

ty = 0,17 xB

JlonomixHUH Yac:

T, :2-ty+2:tAi =2-017 + (0,93 +0,93) = 2,2 x8
|

Yac nHa o0O0CIyroByBaHHsS poOOUYOro MiClsl, TEpPepBH, BIAMOYMHOK 1 MPUPOAHI
noTpeou:

T,+T,, =(25+4,0)-T, /100 =65 253 /100 = 0,17 x8

o6
OneparniitHuii yac:

Ton =T, +T,,; T =0,373 +2,2 =225 x8

a>» on
[lITyyHnii 4ac CTAaHOBUTA:

T, =T, +T,+T_ =253 +017 =2,72 x8

wr on o6 n.

KanpkynsiiiHuil yac Ha BUKOHAHHSI OTiepallii py BUTOTOBJICHHI OJTHIET JeTali:

n3

T,, - MArOTOBYO-3aBEpLIATBHUI Yac Ha MApTIIO JeTalei.

T =10 +10 +2 =22 xB

n — KUTBKICTB JieTajiel y maprii (cepii).

Sxmo Buxomutu 3 piyHoi mporpamu 2000 getaneir Ha piK, SKa BUKOHYETHCS

nomicsiyHo 10 pa3 o 200 mwt, T0 T, = 2,7 + 200 2,81 x8
. o . 60
Hopwma BupoOiTKy (KUIIBKICTB JeTanei 3a rof.): N = T

K

60
3a dopmyiioro Bu3Ha4aeMo: N = Y 21 petareit

2 dpesepHa onepaiis

Iepexin 40.1 ®pe3epyBatu nos.1
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['mnOuHa pi3aHHS t = 20 mm , IIAPUHA B = 9 MM

Busnauntu reomeTpuyHi 1aH1 IHCTPYMEHTY (IOBITHUK):

BinpizHa ¢pesa D, = 200 wmm , 9HCIO 3yOILIB z = 20 wr

S, =0,08..0,15 mm /3y6 , IPUAMAEMO S, = 0,1 Mm /3y6

Bubupaemo emnipuuny Gopmyiny (KpUTAYHO1) IIBUIKOCTI pi3aHHs ctaii (Tada. 28):

Jc

=30,6 m/xB

0,25

B 60,2-D, .

a 702 408 .820,2 B2 .70 >
60,2 - 200

= 60 0,2 . 20 0,3 . 0’10,2 '90,2 . 20 0,1

T = 60 x8 - CTIAKICTB Ppe3u (Tadm. 35);

P03anYHKOBa qacToTa 06CpTaHHSI MIMTUHACIIA:

Ny

V3romuTu n, 3 MacOOPTHUMH XapaKTepHUCTUKaMH BepcraTy 6MS8I1I' 1 mpuiimaeMo

Ng

1000 -V, 1000 -30,6

n-D

®

=40 o6 /xB .

3,14 - 200

= 48,7 06 / xB

Toni pificHa MIBUJKICTE OOEPTaHHSA:

Vv

a

m-D, N, 3,14 -40 -200

1000

1000

Busnauaemo XBUJIMHHY OJ1a4y:

[3 macnnopTHHX XapakTepucTuk Bepcraty 6M81I npuitMaemo S | = 80 wmm / xe

; S

XB

=25,12 m/xB

=0,1-20 -40 =80 mm /xB

Po3paxyHkoBa qoBxuHa 00pOOKHU:

L

p

=L£l+L1+L2

=38 +2+64 =104 mMm

L, =2..3 mv - IJBIJI IHCTPYMECHTY;

= 64 mm - Bpi3aHHs 1 IepeOir 3aieXuTh Bij TUIy dpesu (Tadi. 39)

OcHoBHuit yac Ha niepexia 40.1:

L, 104
T, = =—=13 x8
S o 80
ApK.
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JlonmomixHUI Yac:

T,=1t, +1,, t, =t +t

a y y y1 y2

t,, = 0,3 xs (Tabin. 37) yac Ha ycTaHOBJIEHH: JAeTai Macoro 10 0,5 Kr 3 KpiIICHHAM

ramkorm 3a JOITIOMOTI'OIO KJIrO4a.

t, =0,06 xs (Tabiy. 37)4yac Ha OUMIICHHS MICIS YCTAHOBKH JICTA BiJl CTPY)KKHU

y2

t, =03+0,06 =036 x8

JlormoMi>kKHMI Yac, TIOB’I3aHUM 3 IEPEX0JI0M, JIJIsl BEPCTATIB 3 JOBXKUHOIO cTonia 1250

MM, aBTOMaTHYHUM IEpEMIIIEHHSIM, YCTaHOBJICHOK Ha PO3MIp, t, = 0,09 xs (TalJI.
38). Tomi T, = 0,36 + 0,09 = 0,45 xs

OnepaTuBHUM Yac:

T, =T, +T,; T

on 0 O

=13 +0,45 =1,75 xB

on

T,=0045 -T_ 1 T_ =006 T, - BIINOBIHO, JIOMOMDKHMM dYac Ha

06 nep
o0cnyroByBaHHd po0OOYOro Micis 1 Ha BIAMOYMHOK Ta MPUPOJHI MOTpeOH, M0
OepyThesl y BIACOTKAX OMEpaTUBHOIO vacy (Tadi. 36).
T, =175 +0,045 1,75 + 0,06 -1,75 = 1,93 xs

wr

Kanpkynsuiitauii yac:

T, - OArOTOBYO-3aBEPIIAIIBHUI Yac, IO 3T1IHO 3 Ta0ja. 36 BU3HAYAETHCA SK CyMa

n3

yacy HaJaro/DKeHHs BepcTara (MpuU KpPIMJIEHHI B Jiemiatax 3 JBoma OoJITaMu
KpirieHHs — 14,7 XB) Ta Ha ojiep)KaHHS HAPSAY, IHCTPYMEHTIB, IPUCTPOIB — 7 XB.
T =147+ 4 =21,7 xB

n3

21,7
40

Tomi: T, =193 + = 2,47 xB

Hopwma Bupo6iTKy (KIJIBKICTH JI€Tajei 3a TO/I.):

60
N = —
T K

60 )

3a popmyioro Bu3Ha4aeMo: N = o 24 pertaneit
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CeepiiwiibHa onepanis

Iepexia 50.1 Ceepaautu oTBip O6H7, 1 = 24Mm

[Ipunyck Ha 0OpOOJEHHS Il Yac CBEP/JIIHHSA CTAaHOBUTH IIOJIOBUHY JllaMeTpa

Bubupaemo nianazon nmogad: S =0,05...0,08 Mm/00 (Tab:. 42).
[Tpuitmaemo Sg = 0,07 Mm/06

Bubupaemo emnipuuny Gpopmyiny (KpUTAYHO1) IIBUIKOCTI pi3aHHs cTaui (Tad. 45):

8-df 8-58""
= = = 60,5 m/xB

c T0,2 .80,7 15 0,2 0,07 0,7

ne T =15 xB. — cTIHKICTb cBepasia (Tadim. 46).
Po3paxyHkoBa yacTora oOepTaHHsI IIMTUHIACIIS:

1000 -V, 1000 -60,5
n-d 3,14 -5,8

cB

n
P

= 2849 ,8 00 / xB

VY3romkyeMo n, 3 MACIOPTHUMHU XapaKTepucTHKamu Bepcrary 2HI25, B maHomy
BUIIAJIKY TPUIMAEMO n, = 2000 06 / x8
JlificHa MIBUAKICTH CBEPAJTIHHS:

n-d, -ng, 3,14 .58 2000

Vi, = = 36,4 m/xs
1000 1000
Po3paxyHkoBa goBXHHA 00pOOKHU:
L=1, +l,+1,+1;, =24 +3+2,5=29,5Mm

| - rIuOuHA pi3aHHs

-
|, - MBI IHCTPYMEHTY |, = 3 mm

l,, |, - BIIPI3aHHS 1 IepeOir IHCTPYMEHTY |, + 1, = 2,5 mm (Ta01. 48)
OcHoBHHUI1 yac Ha BUKOHaHHs nepexoay S50.1:

L 29,5

3

.S. 0,07 - 2000

B B

= 0,21 xB
n

Jlonomi>kHuii 9yac Ha BUKOHaHHA nepexony 50.1: t = 0,08 xs (Tabi. 51)

ApK.
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Ilepexin 50.2 Po3sepuyTu oTBip G6H7, 1 =24 MM

d, —d, 6 -5,8
2 2

I'mubuna pizaHHs t = = 0,1 MM

PexomenioBani noaaui: S =0,6...0,9 Mmm/06 (Tab:. 44).
[Tpuitmaemo Sg = 0,8 MM/00

Bubupaemo emnipuuny Gopmyiny (KpUTAYHO1) IIBUIKOCTI pi3aHHs ctaii (Tad. 45):

12,1-d,° 12,1.6°°
V = = =12,8 m/xB

c TO,4 't0,2 'SO’GS 15 0,4 '010,2 0 80,65

ne T =15 xB. — cTilikicTh cBepIa (Tadmd. 46).
Po3paxyHkoBa yacToTa oOepTaHHsI IIMUHACIS:
1000 -V, 1000 -12,8

P n-d 314 -6

cB

n = 679 ,4 06 / xB

VY3romxkyeMo n, 3 MACIOPTHUMHU XapakTepucTHKamu Bepcrary 2HI25, B maHomy

BUIIAJIKY TPUIMAEMO n, = 500 06 / x8

JlificHa MIBUAKICTH CBEPAJTIHHS:

m-d, n, 314 6500

V‘1 = =9,42 m/ xB
1000 1000
Po3paxyHkoBa J0BKHHA 0OPOOKU:
L=I, +1,+1,+1;, =24 +3+18 =45 mm

| - rIuOuHA pi3aHHs

-
|, - MJAB1A IHCTPYMEHTY |, = 3 mm

l,, I, - BIAPI3aHHS 1 IepeOIr IHCTPYMEHTY |, + I, = 18 mm (Ta0I. 48)
OcHoBHMI Yac Ha BUKOHaHH4 niepexony 50.2:

L 45
t, = 2 = =0,15 x8
n., -S 0,6 - 500

B B

Jlonomi>kHuUi 9ac Ha BUKOHaHHA nepexony 50.2: t = 0,08 xs (Tabi. 51)

3arajbHUI TEXHOJOTTYHUH Yac 1o oreparii 50:

t, =Y t,, = 0,21 + 0,15 = 0,36 x8
|

HonarkoBuii yac: T, =t + >t
L

ApPK.
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ne t, = 0,34 x8 (Tabm.50) — TOMOMIKHMI Yac Ha yCTAHOBJICHHS, KPIIUICHHS 1 3HATTS

Jerain.

Tomi T, =0,34 + 0,08 + 0,08 =0,5 x8

OnepaTuBHUM Yac:

T =T+ T, T =0,36 +0,5=0,86 xB

a» on

[IITyyHui yac CTAaHOBUTS: T, =T, +T+T

wr n.n

T,=0015 .-T 1T, =004 T, (Tabm 49)

o6

T, =008 + 0,015 -0,86 + 0,04 -0,86 = 0,91 xB

wr

KanpkynsamiitHuit yac Ha BUKOHAHHS OIlepallii Mpu BUTOTOBJICHHI OJIHIET IeTaIl:

ne T - IMiJAroTOBYO-3aBepIIaIbHUN yac, Taom. 49

n3

T., =10 x8 - Yac Ha OJEpKaHHsS 3aBJaHHS, MPHUCTPOIB 1 37a4y MO 3aKiHUECHHIO
pobotu;

T., =3 x8 -4ac Ha HaJaroJKEHHs yCTaHOBJIECHHS JIeTall B IPUCTPOi 0€3 KPIIJICHHS
MPUCTPOIO HA CTOJII.

T =10 +3 =13 xB

n3

Toni kaneKyaALIAHAN yac Oyne T, = 0,91 + = 0,98 xs

200

. o : 60
Hopwma BupoOiTKy (KIJIBKICTH OTBOPIB 3a roj.): N = T

K

60
3a ¢opmysoro BU3Ha4aeMo: N = 008 61 petani /rop
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Po3paxyHoK i IpoeKTyBaHHA KOHAYKTOpa

Jliist 06po6ku oTBOPY AiamerpoM DO6H7 MM B 3aroTOBIII CIIPOCKTOBAHUN KOHIAYKTOP 3
IITBUIKO3MIHHOIO BTYJIKOIO.

1 TTapameTpu TOYHOCTI, SIKI HEOOX1HO 3a0€3MEYUTH B KOHIYKTOPI:

Ha omepartii mo posrasgaemo HeoOxigHO 3a0e3neuntr ABI BuMorun WO6H7 ta 12,
MM. [IpucTpiil BiiiMBae TUIbKH Ha TOUHICTH po3Mipy 12,9, MM.

Jlomyck po3TaniryBaHHsS OTBOPY, TOOTO 3MIILIEHHS BiJl HOMIHAJIBHOTO MOJIOKEHHS BicCl
OTBOPY BITHOCHO TOPIL, SIKHH BU3HAYAETHCS BIAHOCHO MOBEPXHI, TOBUHEH OyTH HE
oineme 0,2 Mm. OTxe, MakcuMaiabHa JomycTUMa noxuoka oopodku 0,2 (T, = 0,2
MM).

2 (Cxema BCTaHOBJICHHS TpHUIHSATAa Taka, 110 3aroToBKa (BiCh) MOBHMHHA BUIBHO
BXOJIUTU Y YCTAHOBOYHY BTYJIKY Ta OPIEHTYBAaTUCh BIIHOCHO HEPYXOMOTo (pikcaropa,
OT)K€ 32 YMOBOIO MDK 3aroTOBKOIO Ta YCTAaHOBOYHOIO BTYJIKOIO, a TaKOX
OpIEHTYIOYUM (DIKCATOPOM MOBUHHI OYTH 3a30pH.

3 OCHOBHMMH pO3MipaMH KOHIIYKTOPA €:

- JlaMeTp KOHAYKTOpPHOI BTYJKHM MiA po3BepTKy, d; (IiamMerp oOTBOpy

+0,016 )
+0,004 ’

KOHJIYKTOPHOI BTYJIKH 3 TI0JieM jonycky G7 cTaHOBUTH )6

- JllaMeTp IBUJKO3MIHHOT KOHIYKTOPHOI BTYJIKH B CIIOJYY€HHI 3 TTOCTIHHOIO
BTYJKOIO dp, cTaHOBUTH 32 'OCT 18431 Ha 3MiHHI KOHIYKTOpHI BTYJKH 10
MM, a Tlocajika B ix 3’eqnanni H7/g6;

- JIONYCK HETEePICHINKYISIPHOCTI oci moBepxHi B 1 oci moBepxHi 0,02 MM Ha
0a3oBiit goBxxuHI 10 MM;

- TpaHWYHE BIAXWJEHHS BIJCTAaHI BiJ YNOpPY 10 BICI OTBOPIB 3MIHHUX
KOHJIYKTOPHUX BTYJIOK TTIOBUHHE BPAaxOBYBAaTH yCi 3a30pH, SIKi BHHHKAIOTHh B
CHOJIYYCHHSIX '3aroTOBKa-yCTaHOBOYHA BTyJKa", '"3MIHHA KOHIYKTOpHA
BTYJIKA — TOCTIHA KOHJIYKTOPHA BTYyJIKa 3 TUIUTOIO" Ta E€KCIICHTPUCHUTET

3MIHHOI BTYJIKH, TOOTO 1€l TOMyCK 3 CYMapHOI0 MOXUOKOI MPUCTPOIO, KA

BU3HAYAETHCS 32 (OPMYIIOI0:
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€ e, - JOMYCK IIOJIOXKEHHS OCEHl KOHJIYKTOPHUX BTYJIOK YIOPHOI IOBEPXHI
YCTaHOBOYHOI BTYJIKU.
HabnnxeHe 3HaueHHS BEJIMYMHM IOXUOKM  OTPUMAEMO, BUKOPHUCTOBYIOUU

CITIBBIJTHOIIIEHHS: ¢ . ~ (0,3)0,1 = 0,03 Mm

JIis 3HaXO/KEHHSI TOYHINIOTO pIIIEHHS 3HAXOAMMO AiaMeTp pO3BEPTaHHA MJis

+0,012
+0,000

00poOku oTBOpy miameTrpoM W6H7 mwm, sikmii ckiamae )6 mv . MiHIMaTbHUN

niametp po3BepTku V6,000 Mm.

KinbkicHe 3Ha4YeHHs AiaMeTpa OTBOPY KOHIYKTOPHOI BTYJKH 3 mosieMm jaomycky G7

+0,016

CTaHOBUTb D6 oy, MM . MaKCHUMaNbHUH f1aMeTp OTBOPY BTYIKHU ¥6,016 MMm.

MakcuMallbHUR  3a30p MIXK PO3BEPTKOI0 1 OTBOPOM KOHIYKTOPHOI BTYJIKH:

S =6,015 -6,004 =0,011 mm .

3 max

MakcumanbHe 3HadeHHs aiametpa Q10H7 otBopy min BTynky ckianae ¥10,015 mwm.
MinimManbHe 3HaYeHHS 30BHIIIHBbOTO Aiamerpa ¥10g6 Brynku ckiage ¥9,986 mwm.
MakcuManibHi ~ 3a30pd = MK~ BTYJKOKO 1 OTBOPOM Yy  KOHAYKTOPI:

S =10,015 -9,986 = 0,029 mm .

1max

[Ipu3HayaeMo JOMYCKH pajialbHOrO OUTTS OTBOPIB MiJ BTYJIKHA 1 CaMHX BTYJIOK.
Ockinbku aiameTpu MeHil 3a 50 MM, To 91=33=0,007 MM.
3a  ¢opmynoro, MOXuMOKa  PO3MIMIEHHS  OTBOPY  KOHIYKTOPHOI  BTYJIKU

£,=08-02-0,25(0,029 + 0,011 +2-0,007 ) = 0,1465 mm

e,, - TOXUOKa, sIKa BUKJIMKAETbCA HEMEPIEHIUKYIISPHICTIO OC1 KOHAYKTOPHOI BTYJIKU

n2
710 BIC1 TUIOIITMHU, PO3PAaXOBYETHCS 32 POPMYIIOLO:

I+ h

n2

24 +8
a-=
L 12

€ 0,02 = 0,053 wmm

ne 1 — rmbuna 06po0IIFOBAaHOTO OTBOPY, MM;

h — BiicTaHb Mi3K TOPLIEM BTYJIKU 1 IOBEPXHEIO 3arOTOBKH, MM;

a — BeJMYMHA HEMEPICHANKYJSIPHOCTI (HemapajaeabHOCTl), 3aJaHa Ha 0a30Bii
IOBXKHHI L;

¢, - TOXWOKA, sIKa BUKJIIMKAETHCS 3MIMIEHHSIM OCl KOHIYKTOPHOI BTYJKH THI3JA,

n3
BPaxOBYETHCA IIPpHU BI/IKOpI/ICTaHHi H_IBI/II[KOSMiHHI/IX BTYJIOK 3 ypaxyBaHHAM JOITYCKY

Ha 3HOC 000X MOBEPXOHb (MU mpuitmaemo 0,02 MM Ha CTOPOHY), ITI0 TOXUOKY MOKHA
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BU3HAYUTH 32 (OPMYIIOI0:

S +T 0,012 + 0,017 + 0,04

max 3H

2 2

= 0,0345 mm

n3_

¢,, - MOXHOKA, SIKa TOPIBHIOE EKCIICHTPUCUTETY 3MIHHOI a00 MIBUIKO3MIHHOT BTYJIKH,

n4

€., =0,005 mm .

2 2

g, = J0,1465 * + 0,053 > + 0,0345 ° + 0,005 > = 0,16 wu

4 BUKOHAaeMO NIEPEBIPOYHUN PO3PAXYHOK:

1
2 2 2 2
TaZ_K \/86+853+8n+8m

[

2

ne T,=0,2 mmMm;

K. — 1,0 MM — BIZIIOBIIHO /IO pEKOMEH/IaLl1M, MPUBEACHUX BUIIIE;

e, =0, OCKUIBKM TE€XHOJOTIYHa 0a3za (BiCh YCTAaHOBOYHOI BTYJIKHM) 1 BUMIpIOBaJbHA
(BiCh 3aroTOBKH) 301ratoThCs;

€ - NOXHMOKa BCTAHOBJICHHS 3arOTOBKH I[OpiBHIO€ HYIIO, OCKIJIBKM 3aroToBKa

B3

BCTAHOBJIIOETHCS JI0 yMopa 3 TOPIEBOIO IMOBEPXHEI YCTAHOBOYHOI BTYJKH 1
3aTHCKAETHCS MEXaHI3MOM,;

g, - MOXMOKA HAJIAro/PKEHHs IHCTPYMEHTA, sIKa PO3PaxoBYETHCS 3a (HOPMYIIOLO:

&, = smw(u h, 1—} = 0,011 (24 *8 1—) ~ 0,055 MM
LL 2 L 32 2)

e S, =6,015 —6,004 =0,011 um - HAKOLIBIINNA 3230p MK KOHIYKTOPHOIO BTYJIKOIO 1

I.BT

PO3BEPTKOIO.
[Ipu3HauaeMo 1OMyCK Ha 3HOC KOHAYKTOPHOT BTYJKH T4y = 0,02 Tomi

S =0,029 + 0,02 = 0,049 mm

i.BT.3H.

[TincraBuMO 3HaiiicH1 3HAYEHHS! B HEPIBHICTH 1 OTPUMAEMO:

0,2 > 1\/0,16 40,055 % =0,17
HepiBHICTP BHUKOHY€TBCA, @ TOMY KOHJIYKTOpP aBTOMAaTH4YHO 3a0e3rneuye 3aJaHy
TOYHICTh TIOJIOKEHHSI OTBOPY B MEXax JOMYyCKy Ha 3HOC poOOYHMX MOBEPXOHB
IPUCTPOIO.
Ha xpecneHHI KOHIyKTOpa BKa3yEThCsl BEITUYMHA MOXUOKH MPHUCTPOIO ¢, = 0,16 mm ,

sKa HeoOX1aHa JJIsl EPEeBIPKU HOTO PUIATHOCTI.
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7. BUMOI'A 1O MOHTAXY, EKCILTYATAILII
TA PEMOHTY OBJIATHAHHA

B nporeci ekcmtyararttii ApoOapKu 3HOIITYIOTHCS: KUBUJIBHHUK, CUTA, JIEKa, POTOP

3 MOJIOTKaMu, HiI[H_II/IHHI/IKI/I.

7.1. MoHTa:XK Ta eKCcIUTyaTania 00/1aJHAHHSA

[lepen TUM sIK MPUCTYNUTH OO CKJIAJaHHS, HEOOXITHO MPOBECTH OalaHCYBaHHS
poTOopa Ha JBOX CTPOr0 TOPU3OHTAJSAX Ta TapajeidbHUX HOoXKax. BimbanaHcyBaBIIM
pOTOp Ta MIATOTYBAaBIIM BCl JeTaini Ta 30ipHI OJMHMIIN, APOOAPKY 30MPAIOTH B
MOCJIIIOBHOCTI, 3BOPOTHIA po30upaHHIO0. BUIbHMI TpOCTIp BCEpPEAHMHI KOPIYCIB
HIJIMKITHUKIB BaJla POTOpa 3all0OBHIOIOTh KOHCUCTEHTHOIO 3Ma3k010 Y C He OuIblle yum

Ha IIOJIOBUHY, OCKIJIBKH HaJJIMIIOK 3MAa3KHU IIPU3BOAUTL 0 HeperpiBy.

[Ticnst 30upanHs JpoOapku TMEpeBIpsAOTh HampsaMm oOepraHHss poropa. Ha
XO0JIOCTOMY XOJy JpoOapka MOBHHHA TMpairoBaTd 0e€3 MiABUILECHUX BiOpaiiii Ta
cTopoHHBOTO TyMy. IIpu mycky apoOGapku miag HaBaHTKEHHSM TPOAYKT TMOMAOTHh
nocTyrnoBo. HemnepepBHiCTh Ta PIBHOMIPHICTh TMOJa4l MPOAYKTY 3O0UIBIIYIOTH
MDKPEMOHTHUM MEPIO/I.

MoJioTKOBI  ApOOapOK TMOCTA4arOTHCS 3aBOJOM-BUTOTOBIIIOBAYEM BXKE Y
310paHOMY CTaHl, TOMY HE MNOTPeOyIOTh 30IpHUX OMNepaliil Mpu HOro MOHTaXI.
MoOHTaX TEXHOJOTIYHOTO OOJagHAHHS 3BOJUTHCS B OCHOBHOMY JIO HOTO
TPaHCIIOPTYBaHHI 31 CKJIAAy B 30HY MOHTaXy; TaKEJIaKHUMH poOOTaMHU BCEpEIUHI
MOHTQ)XHOI 30H; PO3MAKOBIl; PO3KOHCEpBaIllil; YCTaHOBLI Ha (PYHIAMEHT, OMNOpPHY

MeTaJi4Hy KOHCTPYKIIit0; KPITUIeHHS PyHIaMEHTHUMH (aHKEPHUMH OOJITAMH);
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BUIIPOOYBAaHHS HA XOJIOCTOMY XOy.

[Ticns BUBIpKM Ta MONEPEIHBOTO YW KIHIEBOTO 3aKpIIUICHHS O0OJagHAHHS,
M1JJTMBAIOTh, 3allOBHIOIOYM OETOHHOIO CYMIIIIIIO, 3a30p MK OMNIPHOI YaCTUHOIO
oOnamHaHHsS Ta PyHIAMEHTOM.

BHacniiok BHCOKOi TWHAMIYHOCTI JpoOapku BCTAaHOBIIOIOTH HA BiOPO130JIALIINA
Hux omopax OB-31. Ilepen MoHTaxem apobapok Ha (yHIaMEHTaxX, MPAILIOIOYUX B
CHUCTeMax [HEBMOTPAHCIOPTY, [0 BHUXIIHOTO OTBOPY JpOOapKu MPHETHYIOThH
MTHEBMOIIpUIMAaY 3 APOCEIEM-PETYIATOPOM.

Y mporueci ekcrutyaTamii ApoOapoK IHTEHCHUBHO CIPAlbOBYIOTHCS: POTOpP 13
MOJIOTKaMH, MIAMIMIHUKA, CUTA 1 JEKH. [ peMOHTy Ta 3aMiHU OKPEMHUX YaCTUH
JIpo0apKy po30HparoTh.

JocBin ekcruryarariii 1po0apok CBIIYUTh, IO HaOUIbIIE HapikaHb OyBa€e Ha
NOPIOHIOBAIBHUM POTOP 13 MOJIOTKaMHM, SIKI CIPAllbOBYIOTHCS INBHJIIIE, HIK 1HII
netani. B pasi crpairoBaHHsl TpaHi MOJOTKIB /10 oci, iX moBeprtatoTh Ha 180°. Ilio
oIepalio MOXHa MOBTOPUTH TpUYi, BAKOPUCTOBYIOUM BCl YOTHPHU T'PaHl MOJIOTKA, HE
NOPYILIYIOUH 3pIBHOBaXXKEHOCT1 poTopa. OcoOauBy yBary CiiJi 3BEpHYTH Ha L0 HOro
BiactuBicTh. Ilin yac 3amiHuM ab0O TEpPECTaHOBKU CIPAllbOBAHUX MOJIOTKIB POTOP
OanaHCylOTh. [l 1IBOrO MAKETH MOJIOTKIB, IIO MICTATbCA Ha OJHOMY CTEpXKHI1
3BaXYyIOTh. /[Ba HaMOMMXK4YMX 3a Maco HAOOPH BCTAHOBJIIOIOTH HAa MPOTHIICKHUX
HECY4YUX OCSX poTOopa ApoOapkyd B OAHIN TulomMHI. Pi3HMIST MiX Macor MakeTiB,
BCTAHOBJICHUX Ha MPOTHJIEKHUX OCSIX, HE MOBUHHA nepeBuiyBaTu 10r.

Jlucku Ta Hecydi oci y pa3i Beaukoro crpaitoBanss (10 0,8—1,2 MM) miaisraioTh
3aMmiHl. B oOkpeMux BHMaJaKax CHOpanbOBaHI OCI MOXYTb OyTH BIJHOBJEHI
HaIJIABJICHHSIM y CEpPEJOBHII 3aXUCHHUX Ta3iB 13 JAJBIIO MEXaHIYHOK 1 TEPMIYHOIO
00poOkoto. TBepaicTh 30BHINIHBOI TOBepXHI oci Mae Oytu 40—45 HRC.

BaxnuBumu enemMeHTamMu MoJApiOHIOBAIIBHOI KaMEpH € TaKOoX pemiera 1 geka. I3
30UTBIIIEHHSIM JiaMeTpa oTBOpy Ha 0,3MM permiera 3aMiHSIOTh. Y pa3l mpoOUBaHHS
pEUIiT iX BiIHOBIIIOIOTH IPUKJIENYBaHHSAM a00 MPUBAPIOBAHHSM JIATOK.

Jlexa BUrOTOBJIAIOTH i3 yaByny CU-18. Ix mpalesnaTHicTh BU3HAYAIOTH BUCOTOIO

pudmnis. [eku 3aMiHIOOTH, KO pudmai crparpoBani 10 1,8-3,0 MM (3anexHO BiA
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BUMOT IIIOJI0 MOJYJISI TIOMENy MOAPIOHEHOTO MPOAYKTY). 3a OIYHOIrO CIpaIlfOBaHHSI
puQIIIB 1eKa MEePeCcTaBIsA0Th OOKOM y HalpsMKy oOepTanHs potopa.  [Ipoburi K
Jleka MOJKHA BIJTHOBHUTH, TPUBAPUBIIM JO HHUX OKPEMO BHMIOTOBJIEHI Ta IIiJIiTHAHI
BCTaBKH, 13 JJAJTBIIIOO CITIOCAPHOI0 00POOKOFO.

BcranoBneno, mo OCHOBHMMH JedeKTamMH Bajla poTopa € CIpaIfOBaHHS
MOCAJJOYHMX MICIIh ITiJT MIAMIUITHUKY 1 HAmiBMY(PTYy, a TaKoK CHpaIfOBaHHS IITTOHKOBOI
kaHaBkd. CrmpanpoBaHy YacTHHY Bajla  BIJHOBJIIOIOTH  €JICKTPOKOHTAKTHUM
MIPUBAPIOBAHHAM METAJICBOI CTPIUKH 13 TAJIbIINUM HLI1(PyBaHHSIM.

[Ticnst peMOHTY Ap0oOapOK Y HUX PETYIIOI0ThH MEXaHI3MH Ta MPOBOISTH 3MaICHHS
MammHd. BunpoOyBaHHS Apobapku 3AIMCHIOIOTE Ha XOJOCTOMY XOAay; 3a
HOMIHAJIBHUX 00epTiB ynmpojoBk 30 XBWIMH 1 MiJ HaBaHTAKEHHSIM — 2 TOAUHH.
Hpobapka mae mpairoBatu 6e3 BiOpailiii 1 IIyMmis.

[Ipu moaeHHOMY TEXHIYHOMY OOCIYryBaHH1 ApoOapKu HEOOX1AHO MEPEBIPUTH
KOMILJIEKTHICTh, TEXHIYHUHN CTaH eJIeKTpooOIaJHaHHS, HAIMHICTh TBUHTOBHX
3'€THaHb Ta CTaH MaHKET.

[Ticnst 50 roguu poOOTH MAIIMHUA TIEPEBIPSIOTH CTaH MOJIOTKIB 1 OCEH, CTaH cUTa 1
CTaH MaHXeT.

[Ticns 500 rogun poOOTH NEPEBIPSIIOTH CTaH pOOOUMX JeTael qpodapKu
(BEHTUJISITOPHUHN POTOP, BEHTUIISATOP, MOJIOTKH, OCl, CHTO) Ta CTaH €JIEKTPOABUTYHA.

[Ticas 1500 ronun poOOTH HEOOX1AHO MPOBOJUTHU 3MIHY MAacTUjIa B MiAIIMITHUKAX.

7.2. PeMOHT 00J1aIHAHHSA

Po30upanns o0J1agHAHHS

Bix’eqnyroTe caMoOTiuHI TpyOHM HJisi TOo/Ja4yl CHPOBUHHU BIJ BEPXHBHOI KPUILIKH
KOpIyca KUBWJIBHHUKA APOOAPKH, 3HIMAIOTh €JIEKTPOJBUTYH Ta BUKOHYIOUHI MEXaHI13M
MOBOPOTY 3aCIiHKH >KUBWIbHHKA. JICMOHTYIOTh B CEpeAMHI KOPIYCY KUBHIBLHOTO
MEXaHI3My EKCIIEHTPUKOBUW MPUBIA JIOTKA, MPUHAMaIbHUN MaTpyOOK, 3aCIiHKY Ta

J0TOK. BigkpuBaoTh OOKOBI KPHUIIKU APOOApKH, po30MparoTh KOPIYCH MiAMIUITHUKIB
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poropa. Ilocnabmiol0Th CTpiYKH, BUTBHHUYIOTh HATSKHI TBUHTH, 3 IHIIOI CTOPOHHU
3HIMAIOTh KBaJpPaTHI CTEP)KHI Ta OMYCKaIOTh MO HAIMPABIAIOYMX, 110 3HAXOATHCS Ha
BHYTPIIIHIX ITOBEPXHSAX TOPIIEBUX CTIHOK OCHOBHM Kopmycy. BinBiBmm ymop, 1o
NEPEeKpUBAE€ CTUK CUT, B HWXKHE TOJIOKEHHS, 3HIMAIOTh cHUTa. JleKy 3HIMAaloTh,

po30uparoyn KpiMmuibHI €JIEMEHTH, Ta BUMMAIOTh Yepe3 KPUIIKY ( 31 CTOPOHM MOAadi

MPOAYKTY).

PeMOHT KUBHJILHUKA

[lim mi€er0 TOTOKY 3epHa, IO HAAXOAUTh B JKUBWIBHHUK, 3HOIIYETHCS
npuiiManbHUM MaTpyOOK, 3aciliHKa, IMOBEpXHs BiOpoOsoky. Ilpu HEMOXKIMBOCTI
YCYHEHHS HasiBHI JIe(PEKTU B MEPEUUCICHUX BUIIE JETAIAX iX 3aMIHSIOTh HOBUMH (
BUTOTOBJICHHS HOBHMX MOXKJIMBE B YMOBaX MiJNPUEMCTBA). Banuk Ta miJBiCKy JIOTKA,
BaJl, 3aCJI1HKU, EKCIICHTPUKOBHUI MPUBIJ 3 MIIMIUITHUKAMU Ta CaM KOPITYC >KUBUIbHUKA
PEMOHTYIOTh TIO 3araJlbHUM TIpaBWJIaM TEXHOJOTii peMoHTy. Ilpm cumpHOMY

3HOIIYBaHHI BCIX 301pHUX OAWHUIID )KUBUIBHUK 3aMIHSIOTh.

PemoHT poTopa

OCHOBHUMH pOOOYMMHU ETATSIMH APOOAPKHU SIBISIFOTHCSI MOJIOTKH, BUTOTOBJICHI 3
BHCOKOSIKICHOT JIETOBAHOI CTajll. 3HOIIYBAaHHS MOJIOTKIB MPU3BOAUTE JO 3MEHIIICHHS
IPOJYKTUBHOCTI, 3HUKEHHS SIKOCTI KOMOIKOPMIB, MIJBUILEHHIO €HEPrOEMHOCTI Ta
BiOpamii. CepenHiii yac MI>XKPEMOHTHOrO NEpiojly ApoOapoK B 3arajbHUX BHIIAJKAX
3aJIeKUTh BiJl BUIY MOJPIOHIOBAHOTO MPOAYKTY, MPOIYKTUBHOCTI MalluH, (OPMH,
pPO3MIpPIB Ta XapaKTEPUCTUKU MaTepialy MOJOTKIB.

dakTopamu, K1 BIUIMBAIOTh HA IHTEHCUBHICThH 3HOIIYBAaHHS MOJIOTKIB, € GopMa,
po3mip Ta MaTepiai. I3 301IbIIIEHHSIM TOBITUHNA MOJIOTKA HOT'0 3HOCOCTIHKICTD 3pOCTaE.
B 3B’s13Ky 3 UM po3p0o0JieHa KOHCTPYKIIIS MOJIOTKA, SIKa MPECTaBIIsiE COO00 IUIHIP

niametpom 18 mm. Ilomepeani BUMpPOOOBYBaHHS TaKUX MOJIOTKIB BUTOTOBJICHHX 13
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cTajl Mapku 25, ToKas3ajiu, 10 iX CTIHKICTh 30uIblIyeThes B 1,5..1,8 pasu TUIbKU B
pe3ynbpTaTi 3MiHU (GOPMU 1 pO3MiIpiB POOOYOT YACTHHHU.

3 MNpakTUKU BIJOMO, IO 3HOIICHHS MOJOTKIB CYTTE€BO 3aJIekKUTh BI iX
pO3TalryBaHHS B3IIOBX OcCi poropa. KpaiiHi MOJOTKH OuTbIie 3HOMIYIOThCA. s
PIBHOMIPHOTO 3HOLIYBaHHS BCIX MOJIOTKIB X pO3TallyBaHHS B3JOBX OCI poTopa
MOBUHHO OyTH TakuUM, MO0 IIUIBHICT, MOJIOTKIB B PSIy 3pocTayia Bif LEHTPY 0
nepudepii. B kpaitHiX psimax MOJIOTKIB IOBUHHO OyTH MaiKe B JIBa pa3u OUIbIIE, UM
B CEpE/IHIX.

MonOTKM 3aMiHIOIOTP HOBHMMH IIiCIisl 3HOIIYBaHHS Bcix KyTiB. Ilpu 3amiHi
3HOIICHUX MOJIOTKIB poTop OanaHcyioTh. [l 1mporo HabOpH MOJIOTKIB, IO
3HAXOJ/STHCS HA OJTHOMY CTEPIXKHI1, 3BaKYIOTh Ha Barax. J[Ba HailO11b11 OJIM3BKI 11O Macl
HAa0OpW BCTAHOBJIOIOTh HA JIalOHAJIBHO MPOTHJICKHUX HECY4YHX BaJlMKaxX pPOTOpa
JIpobapku B OfHIN miomuHI. JIMCKK Ta HeCcydl BaJIMKH MPU BEJIIMKOMY 3HOIITYBAHHI HE
PEMOHTYIOTh, a 3aMiHstoTh. Illuiiku Bama poTopa npoOapku, IO 3HOCHIUCA
BI/IHOBJIIOIOTh HAIUIABJIECHHSAM €JIEKTPO3BAPKOIO 3 TMOCIIIYyIOU0l0 O00pOOKOI Ha
TOKapHOMY BEpCTaTI.

PeMOHT cuT Ta nmeku. 3HONIYIOTHCS CHUTA AYyXKE IIBHAKO 1 TMPU PEMOHTI iX
3HIMAIOTh Ta 3aMiHIOKOTh. [IOBEpXHIO JEKM BIIHOBIIOIOTH HAIUIABKOIO, MICIS YOIO

puxiii 00po6ssat0Th. [Ipy BeTMKOMY 3HOIITYBAaHHI IEKY 3aM1HIOIOTb.

Onuc HemoJIaA0K Ta IX YCYHeHHS

B nporieci excrityaraiiii MOKJIMBE BUHUKHEHHS! HACTYITHUX HEMOJIAIOK: 3HUKEHHS
IPOJYKTUBHOCTI, MOSIBA HEMOJAPIOHEHHX 3€peH B INOMENi, HaJMipHAa  BiOpaiis,
IiJBUILEHUN HArpiB eJeKTpoaBUryHa (momyctume Hrpianus 90°), npoGapka «IuIMBe
1O IM1/171031», MOAPIOHEHMI MaTepiall He BIAMOBIA€ BUMOTaM KPYITHOTO TIOMEIY .

JIo 3HMKEHHS NPOAYKTHUBHOCTI MOXYTh NPU3BECTU: 3aCMIYEHE CHUTO, cllabka
«TAra» MaTtepiany Ay ApoOJeHHsS, MiJBUIIEHA BOJOTICTh MaTepiany st ApoOIeHHS

(BosoricTh He Ounbie 18%) Ta migBUINEHUN TUCK IIPU MOJIayl MaTepiaily B 3MilllyBay ,

Apk

KgB.P.133. 561 AO0X30006.113 5

3Mm. Apx Ne moxym. Ilignuc | Hdara




JUIsl YCYHEHHS JaHUX HECHPaBHOCTEW HEOOXIHO BIJAMOBIIHO OYMCTUTH CUTO, 3aKPUTHU
KyTOUYOK-PETYJISTOpP BIAKPUTH KIJbIE-3aC/IHKY 1 OYHCTUTH BY30J acmiparii
3MilTyBaya.

Jlo mosiBM HemoApiOHEHUX 3€peH B TMOMEJl MPHU3BOASITH MOIIKOMKEHE CUTO,
BEJIUKHWM JiaMeTp BiKHA CHUTa a0 SKIO CHUTO HEUIIJIBHO TMPUJISTAE N0 KOPIYyCy
npobapku. Jlis mikBijaiii X HEMOJaJ0K HEOOXITHO 3aMIHUTH CHUTO, MOCTAaBUTH
MEHIINN JiaMeTp BIKHA CUTA, TOCTAaBUTH CUTO 0€3 3a30piB BiAMOBIIHO.

Jlo HaamipHOi BiOpaIii MNpU3BOAATH 3JaMaHHl  MOJIOTOK, IOTPAruIsTHHS
CTOPOHHBOTO TMpEAMETa, 3HOIICHI MOJIOTKH, HE po3(acoBaHUU MO Ba3l MO OCSIM
KOMITJIEKT MOJIOTKIB, TIOCTABJICHI MOJIOTKA HE IO KOHCTPYKTOPCBHKIN TOKyMEHTAITi.
Jlnst  ycyHEHHST HECHpPaBHOCTEM HEOOXITHO 3aMIHUTH KOMIUIEKT (IpMOBUMHU
MOJIOTKAMH 1 BUAQIUTHA CTOPOHHINA MPEAMET BIANOBIIHO.

[linBuileHN HArpiB €JIEKTPOJABUTYHA MOKE€ BHHUKATH BHACTIZOK ITiJIBUILIEHOTO
TUCKY TIpU MOJla4yl MaTepialy B 3MilllyBay KOPMiB, HEMPABWIBHO MiIIOpaHOrO CUTA,
nepekocy (a3 mo CTpyMy Ta Hampy3i, BIJCYTHOCTI OfHI€T (a3, HempaBUIbHO
HAJIAIITOBAHOTO TEIJIOBOIO pejie Ta CTPYMY BIJCIYKU a0 SKIIO BOJOTICTh MaTepiairy
outbie 18%. o6 BUMpaBUTH HEMOJAAKW MOTPIOHO OYMCTUTH BY30JI acmipaiii Ha
3MilllyBayl KOPMIB, 3MEHIIMTH 3a0ip Marepiany, MPUKPUTU KUIbLIE-3aCIIHKY,
3BEPHYTHCS JI0 TOJIOBHOTO €HEpreTrKa, MocTaBUTH 0J10K-3aXucTy b3-06, Kk 101aTKOBY
(GyHKLIIO BIAMOBIIHO.

Axmo Ha BuXonl 3 ApoOapkW MOJAPIOHEHHWM MaTepiaa He BIANOBITAE€ BHMOTaM
KPYIMHOTO TOMENTYy, TO MOXJINBUMH HEMOJaJAKaMH MOXYTh OyTH HEMpaBHIBHO
nigi0paHe CUTO, HEMPaBUJIBLHO BU3HAYEHA KIJIBKICTh MOJIOTKIB MPU 3aMOBJIEHHI abo
npu BoJiorocti Marepiany Buie 18%. g ycyHeHHS JaHUX HEMOJaJ0K HEOOX1THO

3BEpHYTHUCS Ha MIIPUEMCTBO-BUPOOHUK, a BOJIOTICTh Oyna He Outbie 18%.
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8. CUCTEMA YIIPABJIIHHA OBJIAJIHAHHA

Cxema 3amycky nuryHiB M1 (mpuBig apobapku) ta M2 (mpuBig >KMBHIIbHUKA)
CKJIQJAETHCS 13 TOJIOBHOTO CHJIOBOTO JIAHITIOTA 1 JIAHIIIOTA YIIPaBIiHHS.

B ronoBHui 1aHIIOT BXOJATH:

- Marnitai nyckaui KM1 ta KM2 tuny KT6023b 1 [IMJI1100;

- Enexrporemnose pene KK1 tuny TPHI10Y XJI4;

- Bumwukaui aBromatmuni QF1,QF2 tumy AE2063-100(100A) i AE-2046M-
4,0A.

[Ipn nmpsiMoMy BBIMKHEHHI aCMHXPOHHOI'O JBUT'YHa MHpuUBOAy Apobapku (P=75
kBT) B nanuor Tpuda3zHoro 3MiHHOIO CTPYMY ITyCKOBUW CTpyM Oyzie MEepeBUIYBaTH
HOMIHAIBHUN B 5-7 pa3iB. Take 30UIbIICHHS CTPYMY JOCSTAE€ThCS 3aBISKH BEIUKIN
4acToTI OOEpTaHHS MArHITHOTO MOJS CTaropa MpU HEpyXoMomy poTopi. Tomy TyT
3aCTOCOBYETbCSI aBTOTpaHCPOpPMATOPHUIM MycK. B MOMEHT mycKy JOBUTYHa Harpyra
301IbIIYETHCS IOCTYIIOBO, BUKOPUCTOBYIOThCS aBToTpaHcpopmartopu TA1, TA2 tumy
TO66-5-1-0,5-160/5. Tlicns Toro, sK poTOp HBUTYHA Habepe o00epTH, uepes
aBTOTpaHCPOpMATOP MOJAETHCS IOBHA HANPYTa JAaHLIOra. TakoXk TyT nepeadadaeTbes
BUKOPUCTaHHA pene MakcuMmanbHOro crpymy Kl tumy P3571-TY3 Tta ammepmerpa
PAL.

[ToTyxHicTh nBUTyHA kuBmIbHKKA (0,75 KBT) mopiBHEHa 3 MOTYKHICTIO JIXKEpesa
YKUBJICHHS 1 TOMY TYT 3aCTOCOBYETBCS MPSAMUMN MTyCK JBUTYHA.

Jlanuytoz ynpaeninnsn

VYropaBiaiHHS €1eKTPOJBUTYHAMHU JApOOAPKH Ta >KUBWIBHHMKA BIJOYBA€ThCS 3
BUKOPUCTAaHHAM MarHiTHuX myckadiB KM1 ta KM2. Came 3a iX A0MOMOror0 mpoxoe
JTUCTAHIIMHUN TYCK: JJIsi BBIMKHEHHS IBUTYHIB M1, M2 mepiioueproBo BMUKAIOTHCS

apromatuuHi BuMukaui QF1 ta QF2. 3anyck 1BUryHiB B pOOOTY BUKOHYETHCSA
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kHOMKOBUMH BuMKKadamMu SB1 ta SB3. KoTymku marniTHux myckadis KM 1, KM2
(emexkTpoMarHiTHe BKJIIOUEHHS) OTPUMYIOTh KMBIICHHS BiJl JDKEpeETa, K B TOJIOBHOMY
JIAHIII031, TaK 1 B JIaHII031 ynpasiinHs. Jlomomixkai koHTakTd KM1 ta KM2 B naHIio3i
yIpaBIiHHS IIYHTYIOTh KHONKOBI BuMukadi SB3, SB4 1 3a0e3neuytoTh JOBroTpuBaIy
poOOTy MIPUBO/IB TICH 3HATTS HaBaHTaXkeHHS 3 SB1, SB2.

Jns  3axucTy JBUTYHIB BiJ TI€peBaHTaXEHHS B MArHITHUX ITycKayax
3aCTOCOBYIOThCA enekTporeruioni pee KK1, KK2.

JI1st 3aXuCTy BiJf KOPOTKOTO 3aMUKaHHS B JIAHIIO31 YIPABIIIHHS BCTAHOBIIOETHCS
3ano6ikuuk FV1. Jlnsg xomyTanii naHirora ynpasiainHsa npoMixHi pere K2 tumy I19
37-62 ta K3 tumy PII21. Jlna cBiT/IOBOI curHami3aiii mpo pekuM poOOTH JIBUTYHIB
BUKOPHUCTOBY€ETbC curHaibHa jamna HL, a nis 3BykoBoi — curnanizatop SAl. s

KOHTPOJIIO TIOJIOKEHb JIBEpEe NpoOapku Ta >KUBUJIbHUKA BCTAHOBJIOIOTHCS KiHIIEBI

Bumukadi SQ1, SQ2 ra SQ3.

Apk
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9. OXOPOHA ITPAIII

9.1. Cucrema ynpasJliHHS 0XOPOHOIO NMPAaIi HA MiANPUEMCTBI

3rimno 3 3akonoM Ykpainm "IIpo oxopony mpariii" poboTomaBers 3000B's13aHUN
CTBOPIOBATH y KOKHOMY CTPYKTYPHOMY MIIPO3ALTI Ta HA poOOYOMY MICIl YMOBH Tpailti
BIJIMTOBITHO /0 BUMOT HOPMAaTHMBHMX aKTiB, a TaKOX 3a0e3nedyyBaTv JOTPUMAHHS IpaB
MpaIliBHUKIB, TAPAaHTOBAHMX 3aKOHOJABCTBOM IIPO OXOPOHY Tparli.

I3 1mier0 MeTor0 poboTomaBelb 3abe3reuye (PyHKIIOHYBAaHHS CUCTEMHM YIIPaBIIIHHS
OXOPOHOIO TIpalll Ha MiAMPUEMCTBI, IJIsI 4OTO:

- CTBOPIOE BIJMOBIJIHI CIIYOH 1 IpU3HAYA€E MOCAAOBHUX 0C10, sIKI BUPIIIYIOTh KOH-
KpETHI MUTaHHA OXOPOHM Tpalli, 3aTBEPKYy€ 1THCTPYKINi Mpo iXHI OOOB'SI3KH, MpaBa i
BIJINOBIJIAJIbHICT 3a BUKOHAHHS MOKJIAJACHUX HAa HUX (PYHKIIIN;

- po3polbJisie 3a ydacTio HMpOo(CHioK 1 peami3ye KOMIUICKCHI 3aXO1u IS IOTPH-
MaHHs BCTAHOBJICHMX HOPMATHUBIB 3 OXOPOHH Mpalli, BIPOBAKYE MPOrPECUBHI TEXHOJIO-
rii, TOCSATHEHHS HAyKW 1 TEXHIKM, 3aCOOM MEXaHi3allil Ta aBTOMaTH3allii BUPOOHUIITBA,
BUMOTH €prOHOMIKH, MTO3UTUBHUHN JOCBIJ 3 OXOPOHU Mpalli TOMIO;

- 3a0e3reuye YCYHEHHS MPUYUH, 10 BUKJIMKAIOTh HEIIACHI BUIAJIKH, Tpodeciiini
3aXBOPIOBAHHS, KOHTPOJIIOE BUKOHAHHS NMPO(UIAKTUYHUX 3aX0/(1B, BU3HAYEHUX KOMICIs-
MU Ha OCHOBI IMICYMKIB PO3CJIIIyBaHHS IUX IPUYUNH;

- OpraHi3oBy€ MPOBEACHHS ayJUTy OXOPOHHU Mpaili, JabOpaTOPHUX AOCIIKEHb
YMOB TIpaili, aTecTarlii poOo4Yrx MiCIlb Ha BIAMOBIIHICTh HOPMATUBHUM aKTaM 3 OXOPOHH
mpaii B MOPSAAKY ¥ y TEpMiHU, BCTAHOBJICHI 3aKOHOJABCTBOM, BXXMBA€ HA OCHOBI ITUX
MIJCYMKIB 3aXOJId JUIsl YCYHEHHS HEOe3MEeUHMX 1 IIKIJJIMBUX AJIs 30POB'St BUPOOHUYUX
dakTopis;

- PpO3poO0JIS€ 1 3aTBEPIKYE MOJOKEHHS, IHCTPYKIII1, 1HIIII HOPMATUBHI aKTH MPO
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- OXOpOHY Tpall, U0 AIF0Th Y MEXKax IMiMPUEMCTBA 1 BCTAHOBIIOIOTH MTPaBUjia BU-
KOHaHHS pOOIT Ta MOBEIIHKHU MPAIIBHUKIB HA TEPUTOPIi MIAMPUEMCTBA, Y BUPOOHUIMX
MPUMIIIEHHSAX, HA Oy/IiBeJbHUX MalJaHUYMKax, pOOOUYMX MICLAX BIAMOBITHO 0 JI€PKaB-
HUX MDKrajgy3eBHX 1 Taly3eBUX HOPMAaTHBHHUX aKTiB 3 OXOPOHHM IMpalll, 3abe3reuye 6e3-
KOIIITOBHO MPAI[iBHUKIB HOPMATUBHUMHU aKTaMH 3 OXOPOHH TpaIli;

- OpraHi3oBYye TIporarafmay Oe3MeyHuX METOIIB Mparli.

PoGoTonmagrerp 3a cBOi (MiAIPUEMCTBA) KOIITH OPraHi30BYE MEIMYHI OTJISJIN Tpalli-
BHUKIB, 32 HATHUX HA BXKKHUX POOOTax, poOOTax 31 MIKIIJIMBUMHU UM HEOE3MEUHUMHU YMO-
BaMH Tpaili. Meau4Hi OTJISI iU IPOBOJSTRCS MPU MpHoMi Ha poOOTY (MOMEPEe IHii), IPo-
TATOM TPYJI0BOI I1STBHOCTI (TIEPIOAMYHHMM), PU HEOOX1THOCTI MPOBEICHHS TTPOQeCIiHO-
ro B1100pY, a TAKOXK HIOPIYHO-000B'I3KOBUI MEIUYHMM OrJIsi 0ci0 y Bimi 10 21 poky.

Cnyxx0a OXOpOHHU Mpalll BXOJUTh J0 CTPYKTYpPH MiANPUEMCTBA, Oprasizaiii ado
YCTaHOBHU SIK OJJHA 3 OCHOBHUX BUPOOHUYO-TEXHIYHUX CITYXkO.

OpranizaifiifHa CTpyKTypa CUCTEMH YIPABIIHHSI OXOPOHOIO IMpalli Ha MiANPUEMCTBI
(CYOIIIT) popmyeThCst HA OCHOBI JIIFOYO0I Ha I[bOMY MIAMPUEMCTBI CTPYKTYPH yIPABIIiH-
Hs1 BUPOOHMIITBOM 1 MiANOPSAKOBYETHCS YCIM BIIACTUBHUM 11 MPUHIIMIIAM YIIPABIIHHS.

Koopaunaiiist pobiT y ramy3i OXOpOHH Tparll 31HCHIOETHCS MUISXOM PO3MOJLTY
00O0B'A3KIB 1 OPAJIKOM B3a€EMOIII 0Ci0, CTPYKTYpPHHUX HIAPO3ILIIB 1 ciyk0, 1m0 0epyTh
yuacth y peanizaiii 3agay CYOIIIL, a Takox NpUAHATTS HUMU PIllIEHb 1 iX peasizaiiio.
Jlo Takux pilieHb HaJIe)KaTh HaKa3u, PO3MOPSHKEHHS, BKa31BKH TOIIO.

3rinHo 3 3akoHoMm Ykpainu "[Ipo oxopony mpari" ciryx0a 0OXOpOHH Ipalli CTBOPIO-
€ThCSl POOOTOMIABIIEM JIJII OpTaHi3allii BUKOHAHHS MPAaBOBHX, OpraHi3alliiHO-TEeXHIYHUX,
CaHITapHO-TIT1EHIYHUX, COIIAIbHO-EKOHOMIYHUX 1 JIIKYBAJIbHO-TIPO(ITAKTUIHHUX 3aXO0/iB,
CIPSIMOBaHUX Ha 3amoOiraHHs HEUIaCHUM BHMaaKaM, MpodeciiHuM 3aXBOPIOBAHHSM 1
aBapisiM y mporiect mparii.

Cny:x6a 0OXOpOHHM Mpalli BUPIIITYE 3aBIaHHS:

- 3a0e3meueHHs (HaxoBOi MATPUMKH pillleHb POOOTOIABIIA 3 MUTaHh OXOPOHU TIPAIli;

- 3a0e3neueHHs Oe3MeKu BUPOOHUUYHUX MPOLIECIB, yCTaTKyBaHHs, OyAiBeIb 1 CIIOPYI;

- 3a0€3MeUeHHs MpalliBHUKIB 3acC00aMM 1HJIUBIAYaJIbHOTO Ta KOJEKTHUBHOIO

3aXHUCTY;
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- mpodeciiiHol MIATOTOBKH 1 MIABUINEHHS KBai(ikallii mpaiiBHUKIB 3 MUTaHb 0XO-

POHHU TIpaill, mpornaranau 0e3neyHux METO/I1B Ipalli;

- BUOOPY ONTUMATBHUX PEXKUMIB Ipalll ¥ BIANOYMHKY MPaIliBHUKIB;

- iHhOpMYBaHHS Ta HaJaHHS PO3'SICHEHB MpalliBHUKAM MIIIPUEMCTBA 3 MUTAHb OXO-

POHH TIpalli.

[lepenik mKiMBUX 1 HeOE3MEYHNX BUPOOHMUMX YMHHHUKIB y LIEXy BUPOOHHUIITBA

KOMOIKOpMiB HaBeJieHO B Ta0muIll 7.1.

Taomug 7.1

Ilepenik wikionueux i Hebe3neUHUX 6UPOOHUYUX YUHHUKIG

Jl>xepena BUHUKHEHHS HIKIJJIMBUX 1 HeOe

[xiamuBi 1 HeOe3meuH1 BUPOOH]

MEYHUX BUPOOHUYMX YUHHUKIB H1 YUHHUKHA
1. Hopist H-20 (4 mrt.), H-10 (1 mrT.) 3anuIeHiCTh, €JEKTPUYHY
CTPYM, LITyM.

2. Cenaparop marnitauit KM-500 (2 mir.),
BMII-01 (2 mT.)

Enextpuunuii cTpym, MiABHUIIL

HUW TAJI.

Jl>kepena BUHUKHEHHS IIKIJUTMBUX 1 HeOe

MEYHUX BUPOOHUYMX YNHHUKIB

[kigmuBi 1 HeOe3medHi BUPOL

HUYl YUHHUKHA

3. KounBeep reunToBuii /[ 200 (4 mt.), -
160 (3 mt.)

[Iywm, BiGparrisi, 00epTOB1 BY3JIH
KOHBE€Epa, ENIEKTPUYHUMN CTPYM, 3all-

MEHICTb.

4. Hozarop BaroBuii AJ[-300M(1 mrT.)

3anuiIeHICTh

5. Hpobapka monotkoBa A1-JIM2P-22B (2

[1IT. )

Enextpuunuii ctpym, 06epToBi

HAaCTUHU 00JIaIHaHHS, BIOpaIlis, TTHIL.

6. 3mimrysau JICI'-2,0

Enextpuunuii ctpym, 06epTOBI

HaCTHHH.

7. lInex gozyrounii [I-160 (2 mt.)

[ywm, BiGparrisi, 00epTOB1 BY3/IH
KOHBEEPA, eIIEKTPUUHUNA CTPYM, 3aI1H-

NEHICTb.
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9.2. IncTpyKIIis 3 0XOpOHU Mpami NpU 00cJYroByBaHHI Apodapku

9.2.1. 3azanvHi nonoixcenns

o poboTH Ha IpOOMIBHUX YCTAHOBKAxX JAOMYCKAIOThCA 0cOOM HE Mooie 18
POKIB, SIKI IPOMIIIM MEAUYHUI OTJISAN, IEPEBIPKY 3HAHB 3 OXOPOHU Mpalli, CTAXKyBaHHSI.

JpoOUIbHUKY TTOBUHHI MaTH TPYITY IO eJIeKTpooesneri He Huxkde 1.

JIpoOUIBHUK TICIIsI IEPBUHHOTO IHCTPYKTAXy Ha pOOOYOMY MICIIi TOBUHEH MPOTSI-
rom 2—15 3MiH (3aJI€KHO BiJ] CTaXy, TOCBIJY 1 XapakTepy poOOTH) MPONUTH CTaKyBaHHS
11T KEPIBHUILITBOM JIOCB1AY€HOT0 KBaTi(hiKOBAHOTO IPOOMIBbHUKA, SKUHM MPU3HAYAETHCS
HaKa3oM (PO3MOPSAIKEHHSIM) MO MiANPUEMCTRY.

JpoOuibHUK JpOOMIbHOI YCTAHOBKU MOBUHEH BUKOPHUCTOBYBATH CIIEIOJIST Ta 3a-
coOH 1HMBIIyaIbHOTO 3aXUCTY, IO NepeadadeHl TUnoBMMHU rajly3eBUMU HOPMAMH:
KOCTIOM MUJI03aXUCHUH, pyKaBHIll KOMOIHOBaH1, MTUJIO3aXUCHI OKYJISIPU Bl MEXaHIYHUX
MOIIKOJKEHb, KackKa, HABYIITHUKHU MPOTUIITYMOBI, TYMOB1 KUJIMMKH JUISI HIT, 32001 KHUHN
osiC.

Jiist oOMexeHHs MIKIINBOT M1l IIyMy, Ty, BiOpalii, BUCOKHX 1 HU3bKUX TeMIIepa-
TYyp CHiJ BAKOPUCTOBYBAaTH KaO1HM 1301F0K0U1 YHI1(PIKOBaHI, sIKI BCTAHOBIIIOIOTHCS Ha PO-
004yoMy Miclli, JIe He 3a0€e3MeUy0ThCA JOMYCTUMI CAHITAPHI HOPMH.

VY Micugx po3TainryBaHHS IPOOUIBHUX YCTAHOBOK PO3MINIYIOTh MPOTUIOKEKHUN
IITUT, 00JIaTHAHUN BYTJICKUCIIOTHUMH BOTHETaCHUKaMU. KpiM TOTO, BUBIIIYIOTH TTOTIEpE-
JOKYBaJIbHI HAJIIMCH, 3HAKU O€3IMEKH, Ta0IHITIO MOTEPeKYyBAIbHIX CUTHAMIB, a TAKOX
THCTPYKIIIT 3 OXOPOHH TIparii.

JpoOusibHI YCTAaHOBKU MOBUHHI OyTH 00JIalHaHI CUCTEMaMH JIIKB1IaIlil TUIOBU/I1-
JICHHSI, CUCTEMOTO JJI BIJICMOKTYBAaHHS 3allOPOIIECHOTO TOBITPS) 1 CHCTEMaMU CUTHATI-
3ar1ii (3ByKOBOi 1 CBITJIOBOT).

CuroBa ¥ OCBITJIFOBaJIbHA TTPOBOJIKA B MICI[I BCTAHOBJICHHS APOOAPKH MOBHHHA Ma-
TH MeTajeBl 000JIOHKH, 1110 3aXUINAIOTh i1 BiJI MEXaHIYHHUX MOIIKOIKEHbD.

EnexTponBuryHu i myckoBa anapatrypa MaroTh OyTH HaJ1HHO 3aKpIIJIEHI.

Heo0ximHo 3a3eMinTH BC1 €IEKTPOABUTYHHU, ITyCKOBI IPUCTPOI Ta MEXAHI3MHU JPO-

OWJIBHUX YCTAHOBOK, SIKI MOKYTh OTUHUTHUCH M1 HAIPYTOIO.
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Bci myckoBi npucTpoi yrpaBiiiHHS MeXaHi3MaMH OBUHHI MaTH HAIMIMCH MPO iX MpHU-
3HAYEHHS.

[lepenmyckoBy nepeBipKy 1 MyCK €IEKTPOABUTYHIB HEOOX1HO MPOBOIUTH B JIi€NIEK-
TPUUYHUX PYKaBUILAX.

JpoOunsHUKY 3a00pOHSAETHCS 10pYydaTh OYb-KOMY IyCK, 3yIIUHKY 1 00CIyTrOBY-
BaHHSI IpOOapKH.

ITepeOyBaHHS CTOPOHHIX 0C10 y 30H1 poOOTH JPOOUIIBHOI YCTAHOBKH 3a00pOHEHO.

3a00pOoHSETHCA 1] 9ac POOOTH 3HIMATH MUJIO3aXHCHI KOXKYXH 3 MAIlIUH 1 MEXaHi3-
MIB.

JlpoGapku Ta MOB’s3aH1 3 HUMU TEXHOJIOTTYHUM IPOLECOM arperatu Ta MEXaHi3MH
(’KMBWJIBHUK, TPOXOTH, OYHKEpHU, TEYKH) MOBUHHI OyTH 00JIaJHaH1 acipaliiHO0 CUCTe-

MOIO0.

9.2.2. BuMoru a0 TexHiku 0e3neKu nepeja MOYaTKOM podOTH

Ilepen moyaTkoM poOOTH IPOOUIILHUK MOBUHEH HAITU CHELOJST, 3aCTEOHYTH py-
KaBa KypTKH, BOJIOCCS IPUOpATH i/ TOJIOBHUMN yOip. 3anmpaBUTH OST HEOOX1THO TaK,
100 He 3BUCAIM MOTO Kpai.

JpoOuIbHUK MOBUHEH OTJISIHYTH MEXaHI13MU 1 BU3HAYHUTH:

— CIPABHICTh 3aXHUCHOTO 3a3¢MJICHHS KOPITYC1B €JIEKTPOJABUTYHIB, TyCKOBUX MPH-
CTPOiB 1 MEXaHI3MiB;

— HasBHICTh MAaCTHJIa B CHCTEMI MallleHHS, CIIPABHICTh CHCTEM OXOJIOKCHHS, acIli-
pauii;

— CTaH MACOBHUX 1 JIAHIIOTOBUX TIEpeiad Ta X HATAT;

— CTYIIHb CTIPAIbOBAHOCTI APOOMIBLHUX €JIEMEHTIB;

3a00poHsETHCS poOOTa HA HECTIPABHOMY 00J1aIHaHH1, KOPUCTYBAHHS HECITPABHUMU

MPUCTPOSMHU Ta IHCTPYMEHTAMH.

9.2.3. BwumMoru 0e3neKku mii 4ac BAKOHAHHS Po0OTH
[Tix vac pob6oTH APOOMIHLHUK TOBUHEH TIPOBOIUTH MYCK IPOOUITLHOT YCTAHOBKH Ye-

pe3 1-2 XB. miciist ogaBaHHA 3arajbHOTO CUTHAITY.
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Excrnuyarartist ;poGapku mpOBOIUTHCS BIJMOBIAHO JI0 A1F0YO0T IHCTPYKIIii 3aBOJTY -

BUPOOHUKA.
11i0 uac edenns mexHoi02iuHO20 npoyecy OpOOUILHUK NOBUHEH.

— YTpUMYBaTH B poO0OYOMY CTaHi IpoOapKy, >KUBUIBHUKA Ta KOHBEEPH, SIKI MTO/1a-
I0Th CHPOBUHY a00 MaTepianm, Ta 3a0e3nedyBarty ix 6e3nepebiitHy poOoTy;

— TIPOBOJUTH TUIBKH 3aJJaHUH TEXHOJOTIYHUHN TIPOIIeC MOAPIOHEHHS;

— peryJtoBaTH Mo0J1a4yy CUPOBUHU ;

— CJIIIKYBATH 3a CUTHAJIAMH Ta MOaBaTH MOTPIOHI CUTHAIIN IO BEJACHHIO TEXHOJIO-
T1YHOTO MPOIIECY, MaTH MOCTIHHUM 3B’ 30K 3 CYMIKHUMU JIIJIHUISIMU,

— HE JIOMYCKaTH MPUCYTHOCTI CTOPOHHIX 0C10 y po0oUiii 30Hi;

— KepyBaTH MiAHOMHO-TPAHCIIOPTHUM YCTaTKyYBaHHSM IIPH CTPOIYBaHHI Ta BUH-
MaHHI CTOPOHHIX MPEIMETIB 13 IPOOUIBHOT KaMEpH.

JIpobunonux mycums:

— MI0JIaBaTH CUPOBUHY B IPOOAPKY TIJIBKU MiCIIA HAOpaHHS €IEKTPOJBUTYHOM ITOB-
HUX 00EpTIB;

— HE JI0NyCKAaTH MONaJaHHs Ha KOHBEEP 1 ApOOapKy CTOPOHHIX MIPEIMETIB.

3aboponsembca poboma Ha Opobapyi npu.

— BIJICYTHOCTI 3al001KHUX MPUCTPOIB;

— ocJIa0JIeHH] IIMOHOK Y 3y04acTHX KOJIiC, MIKIBIB 200 MaxOBHKIB, a TAKOXK 0CJ1ad-
JICHH1 KPIMUIBLHUX OOJTIB;

— MOILIKO/KEHH] IPYKUHU HATATY y IOKOBUX JIPOOAPOK;

— YTBOPEHHI TPIIMHY 1 BIIKOJIIB CTAHUHH, ITOJPIOHIOBAIBLHUX TUTUT Ta 1HIITUX JIeTa-
JICH;

— MOPYILIEHHI CTIMKOCTI Ip0oOapKH 1 MiIBUILIEHH] BiOpalii.

Ilpu 6edenni mexnonoziuno2o npoyecy noopiOHeHHs 3a00POHAEMbCSL:

— MIATATaTA Ta MOMPABIATH OOJITU, IPYKUHU Ta 1HIII AETaL;

— PETyJIIOBaTH PO3MIP PO3BAHTAKYBAJILHOT IIUINHU;

— 3HIMATH Ta YCTaHOBJIIOBATH OTOPOXKI;

— HaJsAraTH ado0 3HIMATH MacH INepesay;

— 3MaIlyBaTH MIIAITHAKA BPYUYHY;

— BUKOHYBATH OYMILEHHS JpoOapKu Ta NpuOUpaHHs poOOYOro MiCLs;
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— MPOINTOBXYBATH Ta BUTATATH ITiJ1 Yac JPOOJIEHHSI CTOPOHHI MPEIMETH, 110 3aKIIH-
HITIOBATUCH. /)11 IbOTO HEOOX1THO KOPUCTYBATHUCS TUTHKHU CHEIIaIbHUMHU TPUCTPOSIMHU,
HE JIOMYCKAI0YM BUKOPUCTAHHS BUIIAIKOBHUX IpeaMeTiB. Taki poOOTH T03BOJIAETHCS BH-
KOHYBATH TUIBKH ITiCJIsI TOBHO1 3YTIMHKU JPOOApKH 1 CYMIKHUX 3 HEIO arperaris, BiJIK-
JIOYEHUX BiJ] €IIEKTPOMEPEXKi CHIIOBUX YCTAHOBOK, IIPH 3HATHUX €IIEKTPOMOHTEPOM 3aIlo-
OkHMKAX a00 BUIYYEHUX BUJIKAX PO3PUBY IMyCKOBUX MPUCTPOiB. Ha myckoBHUX MpHUCT-

posiX HE0OX1/THO BUBICUTH IJ1akaT “He BMUKATH — MpaIol0Th JIroau!”.

9.2.4. BumMoru 0e3mexu micJjas 3aKiHYeHHsI po00TH

1lo 3axinuenui pooomu OpoOUTILHUK NOBUHEH.

— He BUPOOJISIIOuM MaTepial 3 OyHKepa, 3yIUHUTH KUBWIHHUK, BAPOOUTH MaTepial
y KaMepl MOAPIOHEHHS 1 3yNUHUTHU ApoOapKy. [10TIM BIAKIIOUUTH KOHBEED,;

— OYMCTHUTH 1 OTJITHYTH MEXaHI13MU APOOMIIbHOI YCTAaHOBKHU, IEPEBIPUTH KPITUICHHS
il By3J1iB 1 JIeTaJICH;

— YIOPSAKYBaTU poOoUe Miclie, TPOXOH 1 MIIXO/IH.

[Ticas ouMILeHHs, OMJIAY 1 YCYHEHHSI HECIIPaBHOCTEHM IPOOMIIBHOT YCTAHOBKH He-
00X17HO, TpH NOTPeO1, 3MACTUTH BCI ii BY3JIM Ta arperaTu, sikl He BXOJATb Y CUCTEMY
LIEHTPaJII30BaHOTO MAIIICHHS.

[Tpu po6oTi TPOOMIBLHOT YCTAHOBKH B JIB1 1 OUTBIIIE 3MiH JPOOUIIHHUK TOBUHEH 1H-
(opMyBaTH CBOrO 3MIHHUKA MMPO TEXHIYHUI CTaH YCiX BY3JIB 1 JeTaneil yCTaHOBKH, J10-
MOMDKHOTO 1 TPAHCIIOPTHOTO 00JIaIHAHHS, & TAKOXK MPO PO3MOPSIIKEHHS, K1 HATINIILIH,
3pOOUBIIM BIAMOBIAHI 3aMTUCH Yy 3MIHHOMY >KypHAJII.

Bumoacu 6e3nexu 6 asapiunux cumyayisax

B pasi pantoBoi 3ynuHk# 1poOapku HEOOX1THO HETaHHO BUKIIFOUUTH €IIEKTPOIBH-
T'YH.

[Ipu nopymienHi curHamizaiii ApoOUILHUK MTOBUHEH MPUIIMHUTUA POOOTY 1 PO MPH-

YUHY 3yMUHKHU JTOMOBICTH MalCTpY.
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10. OXOPOHA JOBKIJIJIA

TexHonoriyHi MpoIEecH Ha MiJMPHUEMCTBAX 3 BUPOOHUIITBA OOpPOIIHA,
KpyI 1 KOMOIKOPMIB CYIIPOBO/IKYIOTHCS BUAUICHHSM MY 1 BIIXOMIB, Y TOMY YHCII
pI3HUX 3a0pyAHIOBAJIBHUX PEYOBHH Yy BHUPOOHHMYI MPUMIIICHHS 1 HABKOJHUIIHE
MIPUPOJIHE CEPETOBUIILIE.

[IpoTe OCHOBHOI MIKIJJIUBICTIO, IO BHUJUIIETHCSA TMPU IMEepepooOI
3epHa, 3AIUINAETHCS OPTaHIYHUM MU CUPOBUHU, MPOMDKHHUX MPOAYKTIB 1 TOTOBOI
MIPOTYKITii.

HanxomkenHss muiy y BUPOOHHMYI MPUMIIIEHHA 1 Y HaBKOJIHUIITHE
CepeIOBUIIE BIIHOCUTHCS JO BAXKKO JIOKATI30BaHOI IMIKIJJIUBOCTI. Y CTAaHOBJICHO, 11O
MU 36pHONEPEPOOHHX MIAMPUEMCTB MA€ Y CBOEMY CKJIaJll HE TUTbKM MaKPOCKOIIYHI
YaCTUHKHU, ajie 1 3HAYHY KUIbKICTh YJIbTPAMIKPOCKOMIYHUX YAaCTUHOK, IO IIBUAKO
MIPOHUKAIOTH y O10JIOTIYHI CEpeloBHINA; 1€ MiJACHIIOE AHTUTITIEHIYHUNA BIUIMB Ha
OpraHi3M JItOJIUHY .

OxopoHy  JOBKULIS — 3a0€3MEUyIOI0Th  BEHTWJISLIMHI  YCTAaHOBKH
MJIPUEMCTB 3 TIEPEpOOKU 3€pHA , MO0 HE TUIBKH 3HEMWIIOITH O0naaHaHHs. B ix
3a/layy BXOAUTH KpIM TOTrO: OYKMCTKA 3€pHa BiJ JOMIIIOK, HI0 BIAPIZHSIIOTHCS
aepoJMHAMIYHUMU BJIACTUBOCTSIMU; COPTYBaHHS (30arayeHHs ) MPOAYKTIB pO3MeNy 1
JYIIEHHS 3€pHA; CTBOPEHHS BU3HAYEHUX CAHITAPHO-TITIEHIYHUX YMOB Y BUPOOHHUUX
MPUMIIICHHSX, HEOOXITHUX IJIi HOPMAJIbHOTO BEJICHHS TEXHOJIOTIYHOTO MPOIIECY.
BeHTuiiALiitHI yCTaHOBKHM TaKOXK 3a0€3MeUyl0Th YMOBH, MOMEPEIKYI0Ul MOKIIUBICTD
BUHUKHEHHS BUOYXIB MIITY 1 TIOKEXK .

3a0pyHEHHS MPU3EMHOro IIapy arMochepu, sKe 3A1MCHIOEThCS
BUKHWJIAMH TIMPUEMCTBA, B 3HAYHINA Mipi 3aJCKUTh BiJ METECOPOJOTIYHUX YMOB. B

TIeSIK1 TIep10IH, KOJIM METEOPOJIOTIYHI YMOBHU CIIPUSIOTh HAKOTTMYCHHIO ITKIITTUBUX
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PEYOBUH B MPU3EMHOMY IIapi atMocdepH, KOHIEHTpalisd iX B MOBITPI

MO>K€ PI13KO 3pOCTaTH.

HeoOxiaHo B 1l mepioAn HE MOMYCKAaTH BUHUKHEHHS BHCOKOTO PIBHS

3a0pyIHECHHS.

Jlist BupiteHHs i€l 3a1a4i HeoOXiaHO, Ha OCHOBI IporHo3y HMY mpo
MOXKJIMBE HeOe3MeyHe 3pOCTaHHS KOHIICHTpAIlil JOMIIIOK B MOBITPi, IepeadaduuTH
KOPOTKOYACHI CKOPOYEHHS BUKHJIB IIKIUIMBHUX PEYOBHH B aTMocepy abo iHIIe

pEryIIOBaHHS BUKHIIB.

Ha panomy miampueMcTBI NpU HECHPHUSTIUBHX METEOPOJIOTIUHUX
yMOBaxX, B 3aJeXHOCTI Bia pexumy HMY, HeoOxigHO mependaunTd CKOPOUEHHS

BI/IKH,[[iB 3d PaxXyHOK:

— IIOCHJICHHA KOHTPOJIIO 3a TOYHHM JOTPpHUMAaHHAM TEXHOJIOTTYHOTO

PECTIIaMCHTY BHpO6HI/II_ITBa;

— TMOCUJIEHHSI KOHTPOJIIO 3a pPOOOTOI BHUMIPIOBAILHUX MPHIAMIIB 1

ABTOMAaTHU4YHHX CHCTCM ynpaBHiHHH
TEXHOJIOTTYHUMH MpoucCamMu,

— 3a0e3MeueHHs] TOCUJICHOTO KOHTPOJI 3a TEXHIYHUM CTaHOM 1

GKCHHyaTaI_[iGIO ra3004YMCHUX YCTAHOBOK;

— 3MilIleHHs B dYaci poOoTy oOJagHaHHS 31 3HAYHUM BUKHJIOM

3a0pyIHIOIOYNX PEUOBHH;

— BUKJIFOUEHHS POOIT MO MPOAYBIIi, OUHUCTII Ta30XOIB Ta pe3epByapis,
PEMOHTHHUX pOOIT, K1 3B’s13aH1 3 MiABUIICHUM BUJIJICHHSAM 3a0pyAHIOIOUUX PEYOBHH

B aTMocdepy;

— OOMEXEHHSI HaBaHTAXXYyBaJbHO-PO3BAaHTAXXYBAJILHUX pOOIT, SKi

3B's3aH1 3 3HAYHUM BUJIIJICHHSM 3a0pyIHIOIOUNX PEYOBUH B aTMochepy;
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— TMpUNUHEHHS BUNPOOyBaHb OOJAJAHAHHA, 3B'A3aHUX 3 3MIHOIO

TEXHOJIOTTYHOTO PEXKHUMY;

— 3yMUHEHHS JONOMDKHUX BUPOOHUIITB, SIKI HE BIUIMBAIOTH Ha 00’€M

BUITYCKY OCHOBHOI IPOAYKIIIi;
— BIJKJIFOYCHHS 00J1aITHAHHS TIEP10ANYHOI JIii;
— 3MEHIIICHHS KUIBKOCTI MapajeabHO MPaIfOr0YuX JIiHIHM, 00Ja HaHHS,

— MepexoJly Ha MEHII MPOAYKTUBHUN PEeKUM poOOTH OOJagHAHHS, ax

A0 ITOBHOI'O ITPUITMHCHHA HOTo pO60TH.

OCHOBHUMH 3aBJAaHHSIMU BITYU3HSHOTO BUPOOHUIITBA KOMOIKOPMOBHUX
MPOAYKINli 3aJIMIIAIOTHCS: TapaHTyBaHHS O€3IMEeKU TOTOBOI MPOIYKIIiil; 30UIbIIICHHS
00cAriB BUPOOHUIITBA 3 PO3UIUPEHHIM aCOPTUMEHTY; MIABUIIICHHS IPOYKTUBHOI Jii;
3HIDKEHHSI MUTOMUX BHUTpaT €HEprii; 3MeHIeHHs coOiBaprocTi mnpoaykmii. Ll
3aBIaHHSA JOCATAIOTHCS 3a HAIBHOCTI JIOBIOCTPOKOBOI cTpaTerii  pO3BUTKY
KOMOIKOPMOBOI rajy3i, BIPOBAXKEHHsI €Heproe(eKTUBHUX TEXHOJIOT1H; 3MEHIIIEHHS
BTpaT CHPOBHMHU, MHTOMHUX BHUTpaT PECypCiB Ha OJMHHUIIO TOBAPHOI MPOIYKIIIi;
BUKOPUCTAHHSI aBTOMaTU30BAHUX CHCTEM YIPABIIHHS TEXHOJIOTTYHUMH MPOIIECAMH 1
BUPOOHUIITBOM; CTaOUTBHUX PHUHKIB 30yTy; OpraHizaiii 3axofiB MOXKEXO- 1
BUOyX0oHeOe3nmevyHoCTl 00’ ekTiB. [loTeHianbH1 6e3neyHi 00’ €KTH, J1e MOXKIIMBI aBapii
13 BuOyxamu ¥ 3aropaHHsMU (TIOKEeKaMu) B PoOOUMX 30HAX OOJIaHAHHSA,
BUPOOHMYMX MPUMINIEHHSAX 1 30BHIIIHIX CHOPYAax, MOXYTh MPHU3BECTH [0
3pyiiHyBaHHSI OyAMHKIB, CIIOPY/, TEXHOJOTIYHOTO YCTaTKyBaHHS, YpaKEHHS JItOJIeH
Ta HETaTUBHOTO BIUIMBY Ha MOBKULIL. Ha Takux 00’€kTax crocTepiraerbes
BUHMKHEHHS Ta HaKONWYeHHS muiy. BuOyxoHeOe3nmeuHl KOHIEHTPALil MOXYTb
YTBOPIOBATUCS B TEXHOJIOTIYHOMY 1 TPAaHCIOPTHOMY YCTaTKyBaHHI, y CHJIOCax 1
OyHKepax, y Mepexax achipaiiiHuX CUCTEM 1 MHEBMOTPAHCIIOPTY, Y MUIO0OYHUCHOMY
yYCTaTKyBaHHI. [Tnn KOMOIKOPMOBOTO I IPUEMCTBA € no>kapora
BUOYXOHEOE3MEUHNM: nuia,  SKUA  3aBUCAa€E Yy  TOBITpI  BBAXKAETHCS

BUOYXOHEOE3MEeYHNM, a TOU, 110 OCIB Ha Oy/iBeIbHI KOHCTPYKIIII i yCTaTKyBaHHS,
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nokexoHneoe3neyHnM. BuOyxoHeOe3neyHicTh NIy 3aJIeKUTh BiJl BMICTY B HbOMY
OpraHiYHMX 1 MiHEpaJIbHUX PEYOBHUH, B/l TUCIIEPCHOCTI 1 BojorocTi. [Ipu 3011bI1eHH1
BMICTY MiHEpaJbHUX JOMIIIOK 1 30JIbHOCTI MUy MiaBUIyeThes 3HadueHHss HKMIIIT
(HKHBOT KOHIICHTPAIIHOT MEX1 TOMUPEHHS MOTYM's ), TOMY 110 MiHEpaJIbHUHN U,
110 BXOJIUTH J10 BUOYXOHEOE3MEUHOI MUJIOMOBITPSHOL CYMIlli, Ji€ sK (uermMmaTusyroua
no0aBka Ha TMpolLecH 3amajeHHa 1 ropiHHA. Jns BuOyXy HEOOXITHHI KHCEHb
(oBiTpsI), MaNMBO (3€pHOBA CHUPOBHWHA, IMWJ), JHKEPEIO 3alaJCHHS 3 JOCTATHHOIO
EHEepri€ro, siKa Jii€ MPOTATOM BH3HAUYCHOrOo dacy (ickpa, moayMm's abo rapsda
MOBEPXHS), 1 3aMKHYTUH 00’€M (X1 YTBOPEHHS YAAapHOi XBWJi). 3BHYAMHO TpU
BUOYXYy Ha BHPOOHMIITBAX 3€pHOIEPEPOOHOI Tramy3i BiAOYBAEThCS HE OJIMH, a cepis
BHOYXIB. Y pe3yJibTaTl IEPBUHHOTO HEBEJIMKOTO 1 JIOKAJIHHOTO BUOYXY B IPUMIIIICHH1
MOK€ YTBOPUTHUCS TWJ Y KOHIICHTpAIlii, JOCTaTHBOI 11 BUHUKHEHHS BTOPHHHOTO

BUOYXYy OUIBIIOT TOTYHOCTI .

3a moXKeXkO0- Ta BUOYXOHEOE3MEUHICTIO MUJT KJIACU(]PIKYETHCS 3a IBOMA
rpynamu i yotupma kinacamiu [4]: ['pyna A — BuOGyxone6esneunuit nmuin 3 HKMIIIT no
65 r/mM3 : I kimac — HKMIIII go 15 r/m3 (mun KopMOBOi MyYKH, MIIEHUYHUX BUCIBOK);
II xmac — BuOyxone6e3neunuii mui 13 HKMIIII Big 16 10 65 /M3 (s koMOIKOPMIB;
MIIEHUYHOI, SYMIHHOI, BIBCSIHOI, TOPOXOBO1, TpaB'siHOi, XBOWHOT Myku). ['pyna b —
noxexoneoesneunni nuia 3 HKMIIIT nmomam 65 r/m3 : III wkimac — HanOuLIbII
MOKEeKOHEOE3MeYHN MUl 3 TeMIepaTyporo camo3amnamoBanHs 10 250 °C
(eneBatopHuit mun); IV kimac — mnoxexoHeOe3NMeUHUN MW 3 TEeMIEpaTyporo
camo3anantoBands Ounpine 250°C  (ByrunbHHME 1 jgepeBHuit mwn). Halimenny
KOHIIEHTPAI[II0O OpPraHIYHOTO MWy B TOBITPl, SKa CIPHUSE€ BUHUKHCHHIO BUOYXY,
Ha3UBaIOTh HIXKHBOIO MEXEI0 BUOYXIBHOCTI JaHoro muiy. Ilpu xoHueHTpamii numy
MEHIIIE HIX HWXKHS MeXa BHOyX HeMoxauBui. HikHS Mexa BUOYXIBHOCTI s
eneBaropHoro nwity jaopiBHioe 40...90 r/M3 , nisg nuiay OOpPOITHOMEIBLHOTO 3aBOJY
10...50 /M3 1 nna kombOikopmoBoro mwity 7...50 r/mM3 . OcHOBHMMH 00'€eKTamMu
MIIBUIIICHOT HEOC3MEKH Ta TMOTEHIIHHO HEOe3NMeYHUMH O00'€KTaMu ITPOMHUCIOBUX
HIITPUEMCTB, JI€¢ TPAHCHOPTYEThCSA, MEPEPOOSEThCS Ta 30epiraeThCs POCIUHHA

cuposuHa (PC) Ta npoaykrtu ii nepepoOaeHHs, €: — NpUIMaNIbHO-BIAMYCKHI
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npucTpoi A mpuiiomy Ta BiAmycky PC; — cHUIIOCHI KOpITyCH €1eBaTopiB, CKIAAH
CUJIOCHOTO THUITy, MeTaJieBl OyHKepu M CKJIagu MiJUIOrOBOrO THUILY JUisl O€3TapHOIo
30epiraHHs, TPaHCIOPTHI Trajepei; — I1IeXH, BIIJAUICHHS, OJOYHO-MOJIYJIbHI Ta
arperatHi yCTaHOBKM BHUTOTOBJIGHHSI OOpOIIHA, KPYNH, COJOIY, KOMOIKOPMIB 1
KOPMOBHUX CyMIIIEH, HACIHHSI Ta KYKypya3000poOIoBaibHI BUPOOHHUIITBA;, —
BUPOOHUYI TMPUMIIICHHS 3 OYHWIICHHS, MOAPIOHEHHS COJOAY, 3€pHa, JIyIIEHHS
OJIIEHACIHHS; — BIIAUICHHS JJIs PO3TApIOBaHHSA, 3BaKyBaHHS, MPOCIIOBAHHS
OopolliHa, TOMENy IYKPY; — 3€pHOCYIINIIbHI YCTAHOBKH, TPUIMaTIbHOOUYHIITYBAJIbHI
1 CYIIMJIbHO-OYHIIYBaIbHI OallTH, EX! BIAXOMIB, MUY, OYUIIEHHS W COPTYBaHHs
MilkoTapu. BuOyxomnokekHa Ta Mmo»ke)xHa HeOe3rneka MiANpueMCTB 13 30epirants u
nepepobsieHHs PC  xapakTepu3yeThCsl HASBHICTIO TaKMX YWHHUKIB: — BEJIMKOI
kibkocTl nanuBHOi PC Ta npoaykTiB ii nepepoOku; — 3patHocti PC Ta mpoaykTiB ii
nepepoOKH CTBOPIOBATH BHOYXOHEOE3IEeUHI MUJIOMOBITPSHI, Ta30MOBITPSHI CYMIIII,
— cxuipHOocTi PC 10 camozaiiManHs a0o 3aiiMaHHsS Bij JpKepelia 3amnajieHHS,
MOXJIMBOCTI CaMOCTIHHOTO TOpIHHSA TiCJA WOro BHWJIYYEHHS; — BHCOKOTO
C€HEProOHABAaHTAXXEHHS TMPOMHUCIOBOrO oONagHaHHS; — caMmoHarpiBanHsa PC
BHACIIJIOK KUTTEAISUIBHOCTI MIKPOOPTaHI3MIB 1 3€pHa, IO BIIOYBAETHCS B yMOBax
00OMEKEHOTO TEIJIOBIIBEICHHS 1 BHCOKOI COpOIiitHOT 37aTHOCTI Tpoaykry. Jlo
CaMOHArpiBaHHs CXWIbHI Maibke BCl BHJAM POCIMHHOI CHPOBHUHHU, OCOOJIUBO
HEJIOCYIIIeH]; — HAKOMWYEeHHS I 4Yac MPOLeCy CaMOHAarpiBaHHs, IO Mepeaye
camo3aiiManHio PC, BuUOyXOHEOE3NeUyHUX Ta30MOBITPSHUX CyMIIIEH OKCHUIY
BYIJICI[IO, METAaHY 1 BOJIHIO, MiHIMaJIbHA €HEPTis 3anaaloBaHHs SKMX Ha0araTo HUXK4a,
HIXK JUTSI TWJIONIOBITPSIHUX cymitied. [lotenuiitnumu mxepenamu 3anamoBanis PC ta
IPOAYKTIB ii mepepoOKH, 1HIMIFOBaHHS BHOYXiB INMUJIOMOBITPSHHUX, T'a30MOBITPSHUX
a00 riOpUAHKUX CyMILIEH €: — BIIKPUTE MOIYyM'sl; — PO3KAPEHI MOBEPXHI €JIEMEHTIB
KOHCTPYKIIii, €JIEKTpUYHA JyTa, ICKPH, Kparll po3IJIaBIEHOTO METay TOMIO IiJ 4ac
IPOBEJICHHSI BOTHEBUX POOIT; — ICKPH BiJ yAapiB YW TEPTs; pO3KapeHi MOBEPXHI
€JIEMEHTIB KOHCTPYKIli y pa3l HECHpaBHOCTI OOJagHAHHS YW TOTPAIUISTHHS B
oOnagHaHHS METAJIEBUX MPEAMETIB, ICKPH B HECIPABHOMY €JIEKTPOOOIaIHaHHI, —
pO3pSAIM CTAaTHYHOI ENEeKTPUKU; — OCEpPEeNKH CaMOHarpiBaHHsS 3epHa Ta

3CDHONDOIAVKTIB, — BHCOKOTEMIICPATYPHI AarceHTH CVIIHHSA 3€PHA, OCEPENIK
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3aropstHHSL B 3€pHOCYyIIapkax. Halmommpenimn Micis Ta TPUYMHN BUHUKHECHHS
JoKepen 3aiiMaHHS Ta BUOYXIB y TEXHOJOTIYHMX CIOpYyJIax Ta OYIIBISIX Takl: —
HOPIi: TPOOYKCOBKA, 3BOPOTHUM X1JI, TIEPEKOIICHHS Ta 30iraHHs HOPIMHOI CTPIYKH,
oOpuBaHHS Ta YyAapu KOBIIIB TI0O BUKPHUBJICHHX TpyOax HOpIHA, 3HOIICHHS
IIIITMITHAKIB Bajla MPUBOJHOTO OapabaHa ab0 peayKTopa, MOTPAIISHHS CTOPOHHIX
METaJICBUX TMPEAMETIB, PO3PSAIN CTATHYHOI EJIICKTPUKH Ha CTpiuKaxX, MOPYIICHHS
[IpaBun ©Oe3meuHoi eKcIuTyaTtalii eJlIeKTPOYCTaHOBOK, — TypOOMOBITPOAYBKH
(BEHTHJIATOpY) — TOTPAIUITHHS CTOPOHHIX METAJIEBUX TMPEAMETIB, 3HOIICHHS
OiIMIANHAKIB, yJapu Ta BIAPUB JIONATOK, — 3€PHOCYLIAPKH: TMiABUIICHHSA

TeMmIiiepaTypu areHta cymku ta PC, HecnipaBHICTh aBTOMaTHKU; 3acMideHicTh PC Ta

oOJagHaHHs; — MOBITPONPOBOAM (acmipalliiiHi, TpaBITaLiiiHI) — pO3psAaU CTATUYHOI
€JEKTPUKU; — MAaTeplajJonpoBOAN (CaMOIUIMBH, MHEBMOTPAHCIOPT) — PO3PSAH
CTaTUYHOI EJIEKTPUKU; — CcuiIocu 1 OyHkepu — 30epiranHs PC Tta mpoayktis

nepepoOKH 3 MIABUIICHOIO BOJIOTICTIO Ta 3aCMIYEHICTIO, TEPEBUILIECHHS TEPMIHIB
30epiraHHsi, HEBUKOHAHHS OYMCHHMX 3aXOJIB TEpe] 3aBaHTAKCHHSM, BIJCYTHICTb
(HecnpaBHICTh) MPUIAJIB TEMIIEPATYPHOIO Ta Ta30BOI0 KOHTPOJIIO, IMPOBEIECHHS
BuBaHTaxeHHs PC, mo camo3zaropsuiocsi, 3 TOPYHICHHSIM 3axo0JiB O€3MeKu; —
[UKJIOHU: TOTPAIUITHHSA CTOPOHHIX METAJEBUX IMPEAMETIB, PO3PSAU CTATUYHOI
€JIEKTPUKHU; — JpOOapKH: MOTPAIUISHHS CTOPOHHIX METAJeBUX MPEIMETIB, BIIPUB
MOJIOTKIB, 3HOIICHHS MIAMIWNHUKIB, 3anpecyBaHHd PC, po3paam cTaTU4HOI
CJIEKTPUKU. ABapiiiHa CUTyallii MOXE BUHUKHYTH IMiJI 4ac poOoTH JpoOapku Ha
XOJIOCTOMY XOJly MpH BIJICYTHOCTI MpPOIAYKTY B HaajapoOapHoMy OyHkepi. [lpu
MaKCHUMaJIbHOMY HAaBaHTa)KEHHI Y HEHABAHTAXKEHOMY 00’ €M1 po00U0i 30HU IpoOapKu
KOHIICHTpALisl TOPIOYOTr0 MNPOAYKTY TIEPEBUIIYE BEPXHIO KOHIEHTPOBAHY MEXY
3anaJieHHsl; — BaJIbLIEB1 CTAHKH, MOAPIOHIOBAY1: MOTPAIUISIHHS CTOPOHHIX METaleBUX
IIPEIMETIB, TIEPEKOIICHHS BaJbIliB, PO3PSAN CTATHYHOI €JIEKTPUKU;, — 3MIIIyBaui:
PO3pSAIN CTAaTUYHOI €JIEKTPUKH, TIOTPAIUISHHS CTOPOHHIX METaJeBUX MPEIMETIB; —
GiIpTpH:  pO3pAAM  CTATUYHOI eNEeKTpuku. HasBHICTP mwIy B 00JIaJHaHHI,
TPAHCTIOPTHUX  KOMYHIKAI[IIX Ta €MHOCTSAX, BHPOOHMYMX Ta JIOMOMIKHHUX
OPUMIIICHHSIX J03BOJIIE€ PO3MOBCIOKYBATUCA TIOXKEXKI TAKUMHU LUISIXaMH: — HOPI,

CKPEOKOB] TPAHCHODTEDH, CAMOIUIMBHI TPVOU. MHEBMOTDAHCIODT, —— IIAXTH,
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BUKOPHUCTOBYIOTHCSl JUIsI MPOXOAY HOPI; — BIAKPUTI JIIOKM CHJIOCIB, TMOPOXKHI

CHUJIOCH TIpH 3puBI a00 BIJCYTHOCTI BHUIYCKHMX BOPOHOK, — BEHTWJIAIINAHI Ta
MEepenyCKHl BiKHA MIX CHJIOCAMH; — HE3alIylleHl MaTpyOKd, BIAKPHUTI JIFOKH
CaMOILTUBHUX TpyO, HOPIMHUX TpyO Ta IHIIOTO OOMAJHAHHS;, — MOBITPONPOBOAU

acriipariii, MOBITPSHOTO ONAJEHHS Ta BEHTWJIALII, BEHTIIAXTH Ta MHJIOBI IIaXTH
acmipaliii; — OTBOpPHU B MEPEKPUTTSIX, MEPEropoKax, TBEPHUX OTBOPAX, MOHTAXKHI
OTBOPH, TBUHTOBI CITyCKH; — KOHBEEpHI rasiepei 1 TyHeml, IO 3'€IHYIOTh OKpeMi

BUPOOHUY1 OyAiBIIl, BIAMYCKHI Ta MpHMaIbH1 IPUCTPOi. JI0 OCHOBHMX HEOE3MeUHUX

YUHHUKIB, 110 BUHHUKAIOTh TMpU aBapii, HajexaTb: — BIOKPUTE MOJyM's Ta
BUCOKOTEMIIEPATYPHI MPOAYKTH BUOYXOBOI'O IOPIHHS; — YJIaMKH: OOJIaJHAHHS IpU
iX pyiiHyBaHHI1, OyIBEJIbHUX KOHCTPYKIIIHM Ta CIOPYJ; — HAJJUIIKOBUN THCK Y 30HI
BUOYXYy Ta y MPUJIETTIMX 30HaX; — BUOYXOBI (yAapHi) XBHIIl; — CEPEIOBUIIIE, SIKE HE

NpuaaTHC OJI1 JUXaHHA.
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11. MUBLIBHUM 3AXUCT

3axoam moa0 3ano0iraHHst BUOYXIB MUJIY i MOKeK HA  3ePHONEPEePOOHUX

nianpueMcTBax.

MoxuBicTe BHOyXy TWIy TOBMHHa OyTH BiJIBEpHEHa BHUKOHAHHSIM
npodimakTHaHNX 3axojiB. Hacammepen He MoOKHA JOIMYyCKAaTH 3alMAJICHOCTI MOBITPS 1
Hakonn4eHHs1 mmuiry. Ile Moxke 3abesnmeunT crnpaBHa poOOTa acmiparlii BCiX JpKepen
NUWIOYTBOPEHHS,  MpaBWJIbHE 1  CBO€YacHe  OOCIYroBYBaHHS  YCTaTKyBaHHS,
MOTEPE/IKEHHS BIJIKJIaJICHHS MUY Ta ICKPOYTBOPEHHS.

VY 00poTH01 3 MOKIMBUMHU BUOYXaMU MUYy BEIUMKE MICLE NPUILISETHCSA 3aX01aM
3aXUCTy B1J] CTATUYHOI €JIEKTPUKH, IO YTBOPUTH MOJsl BUCOKOi Hampyru (1o 50000 B).
Skio meraneBl YaCTUHHM HE OyAyTh 3a3eMIICHI, MOXKE BIIOYyTHCS 1CKpPOBHH po3psa. 3a
CBOEIO TOTYXKHICTIO BIH MO€ OyTH JOCTaTHIM IS TOTO, 1100 BUKIMKATH 3arOpsSHHS
nuwty abo BubOyxy. Tomy Bce ycTaTKyBaHHS, BKJIIOYAIOYM  acmipaiiiHe 1
THEBMOTPAHCIIOPTHE, HEOOX1AHO 3a3€MJIIOBATH.

[IpoBia 3a3eMiieHHS NOBUHHUN OyTH JOCTYIMHHUM JJisi OTJISIAY 1 3aXMUILIEHUM Bij
yiikokeHHs. [loBiTponpoBoau B MiclAX (priaHIIEBUX CHOJIYK MOBHUHHI OyTH 3'€/IHaHI
nepemMuukoro 3 apoty 0,3...4,0MM, MpUKPITIIEHOT 10 (IIaHIIIB 3BApPIOBAHHSM.

JInst BIABOMY CTaTHYHOI €JIEKTPUKU MOKE OyTH BHKOPHUCTAHA ICHYIOYA MEpeka
3a3€MJICHHSl €JIEKTPUYHOIO YCTAaTKyBaHHSA. PO3MOBCIOMKEHUMU JIKEpeslaMu CTaTUYHOI
CJICKTPUKU € PEMiHHI Tepefadi, sKi 3a CBO€I0 HEOE3MEKOI IMepeBa)KaroTh BCl 1HII
JpKepea eJIeKTPUKH.

Jlis BUJIaleHHs CTAaTUYHOI €JIEKTPUKU 3 PEMEHIB PEKOMEHIYEThCS MEPIOAUYHO
MPOMAIIlyBAaTH iX BHYTPIIIHIO TOBEPXHIO EIEKTPONPOBIIHUKOBUM ckiagoMm (18 %
JamMmoBoi caxi 1 32 % yaKy 3 pO3YMHHUKOM 31 COUPTY a00 YOTUPHUXIIOPUCTOTO BYTIICIIIO)

a6o mactusiom (100 BaroBux yacTuH riiepuny i 40 BaroBux 4aCTHH Caxi).
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CkJ1a710B1 YaCTUHM PETENBHO MEPEMIIIYIOTh 1 MIEH3JIEM HAHOCATh PIBHUM IIApOM
Ha peMiHb. 3Ma3aHi MICIS Mepea MyCKOM PEMIHHOI mepeaadi MpOoCyIIyloTh; 3MaIlleHHS
30epiraeTbcst Ha pemeHsx mpotsarom 20...25 116 iXHbOi poOOTH.

Jlis 3amobiranHst po3psiAiB CTATUYHOI €JIEKTPUKH MDK pEMEHEM 1 MeTaJeBUM
OTOpPOKEHHSIM BiJICTaHb MOBMHHA OyTH He MeHII 150 mm. [Ipu 3acTocyBaHHI CiT4aCTHX
BIJIFOPO/KEHD TpeOa CTEXKHUTH 3a THM, 100 HEe OyJI0 BHCTYIAIOUMX KiHIIB 001pBaHOTO
TpOTY.

Hacammnepen He MOkHa JOMYCKaTH 3alUJICHOCTI MOBITPS 1 HAKOMUYECHHS IMHITY.
[le moxxe 3abe3meunTH copaBHa poOOTa acmipanii BCiX DPKepen MHUIOYTBOPEHHS,
npaBUJIbHE 1 CBO€YacHE OOCIYrOBYBaHHSI YCTAaTKYBAaHHS, IMOINEPEIKEHHS BIIAKIAJCHHS
MUJIY Ta ICKPOYTBOPEHHS.

Henpunyctumi "3aBajin" npoaykTiB, y TOMY YHCII CKyIMYE€HHS IPOIYKTY B HOPI,
0 TPU3BOAUTH [0 HArpiBaHHS BEPXHbOIO OapabaHa BHACTIZOK TEPTS 00 CTPIUKY.
EnexktpoycTaTkyBaHHS TOBHHHE OYTH CHpPaBHUM, a 130JIALiS CTPYMOBEAYYHX YaCTHUH
MOBHICTIO BIAMIOBIATH JIFOUUM MPaBUIIAM.

He moxna nonmyckatu neperpiB (monan 60°C) migIMITHUKIB, €1E€KTPOMATHITIB 1
eJieKTpoanapaTtypu. PEMOHT ycTaTKkyBaHHsI B Ipolieci poOOTH HiAIPUEMCTBA TOBUHHUI
OyTu BKpail oOMeXeHUU 1 MPOBOAUTHCS TiJ CHEIlaJbHUM HArJISIIOM MpalliBHUKA, IO

BIJIMOBIJIA€ 32 MOXKEXKHY O€3IMeKy MAMPUEMCTBA a00 LEXY.

Apk
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BUCHOBOK

MoaepHi3alti€io mpormoHy€eThCs 3aMiHa MaTepiay MOJIOTKIB - JIETOBAHOT CTaJIl,
sKa Ma€ BUCOKY BapTiCTh, HA JIENIEBY HU3bKOBYTJICIIEBY CTaJIb 13 MOAAIBIIOKO ii
XIMIKO-TEPMIYHOI0 0OPOOKOIO - IIEMEHTAIII€TO. [Ticns memeHTalii 1eTajib OTPUMY€E
BHUCOKY TBEPICTH 1 3HOCOCTIMKICTH MOBEPXHEBOIO APy B MOEJIHAHHI 13 B A3KOI0
CEPLIEBUHOIO.

BcranoBnenns BukoHaBuoro mexanizmy (BM) Ha pyuHy 3aciaiHKy
peryJitoBaHHS M0/1a4i 3epHa y MeXaH13M1 KUBJICHHSI JI03BOJIUTH B aBTOMaTUYHOMY
pEeXKUMI PETYINIIOBATH MO/Iavy 3e€pHa BIAKPUBAIOUN YU 3aKPUBAIOYM 3aCITIHKY B
3JIEKHOCTI B1J] HABAHTAXXEHHS ABUTYHA, 110 MOAPIOHIOE MPOIYKT.

MopepHizallisi HaJ[3BUYaiiHO aKTyalbHa, OCKUIBKY 11€ 3HAYHO MOKPAIIUIO BCI
HAWBKJIUBIII TEXHIKO-€KOHOMIYHI MapaMeTpu MaIIHU, a caMe: ii HaJ[IiHICTb,
JOBTOBIYHICTh T4 PEMOHTONPUAATHICTD.

B kBamidikamiiiHii poOOTI 3MIMCHEHO JAETAJbHUM OMUC KOHCTPYKII Ta
MpUHLOMN 111 ApoOapku, BIAMOBIAANIBHI JETall ApoOapKu MepeBipeHl MEXaHIYHUMH
po3paxyKkaMmu, 3ampoIrOHOBaHI OCHOBHI BHMOTH JI0 MOHTaXY, HaJaJKH, PEMOHTY 1
eKCIUTyaTarlii, TeXHIKH Oe3NeKH, 3aXO0JId 3 HABKOJMIIHBOTO CEPEJOBHINA, 3aXOIU 3

OXOPOHHM Tpalli Ta UBUILHOTO 3aXUCTY
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