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1 META POBOTH

O3HalioMJICHHSI 3 KOHCTPYKIII€I0 Ta MPU3HAYCHHSM IUIONUHHO-
nuTiyBaIbHOTO BEpcTara.

1.1 TomoBHMMH eJIEMEHTAMH, IO CKJIAJAOTh TEXHOJIOTTYHY
cucremy BIII/I, Ta 3a0e3meuy0Th BUKOHAHHSI IPOLIECY OOPOOKH.

1.2 OpraHamMu KepyBaHHS BEpCTaTOM Yy PyYHOMY Ta MAIIUHHOMY
peKUMaXx.

1.3. TexHOJOriYHMMH MOJIMBOCTSIMH BepCTaTa Ta MPUCTPOSMH,
10 BUKOPUCTOBYIOTHCS TIPH 00pOOLIi CKIIAZIHUX JIETATCH.

1.4. Meronamu 0a3yBaHHS Ta 3aKpIiIUICHHS JeTaliell ipu 00poOITi.

1.2. OsnaifomnenHs 3 THCTPYMEHTOM: BHJIAaMH  Ta
XapaKTepUCTUKAMH

uTiyBaNbHUX KPYTiB, 00YMOBICHUMH CTaHIAPTaMH.

1.3. [puabanHs HABUKIB HANATOKEHHS BepcTaTa Ha BUKOHAHHS

TEXHOJIOT1YHOI oreparii Ta caMocTiiiHOT poOOTH Ha HBOMY.

1.4. OznaifomneHHs1 31 CKJIaJOBUMH pEKUMY OOpOOKH: iX
aOCOJIOTHUMH BEMYMHAMH, METOJaMH TPU3HAYEHHS Ta YCTAHOBKU IIPH
HaJaro/HKeHHI BepcraTa.

1.5. [puabanHs HABUKIB PO3paxyHKy MAIIMHHOT'O Yacy.

2 OBJIAJHAHHSA, TEXHOJIOI'TYHE OCHALIEHHSI,
3PA3KHU AJI1 OBPOBKU TA 3ACOBU BUMIPIOBAHHSA
PO3MIPIB

2.1 [MnommuHo nwtipyBanpHuii BeperaT, Mojeni 3171....

2.2 IHCcTpymMEHT nutipyBansamii kpyr IIIT JIBd Mapka
I'OCT.

2.3 TlpucTpoi - as 3aKkpilyICHHs] CKJIATHUX 1 HE MarHITHUX
JeTanei - 3pasKiB.

2.4 lllTaHr€eHUUPKYJIb

2.5 MikpomerTp.

2.6 3aroTOBKH - €KCIIEPUMEHTAJIbHI 3pa3Ku.

2.7 CexyHIOMIp.

2.8 KanbKkynsTop - 7151 BAKOHAHHS PO3PaXyHKIB.
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3NNIPUSHAYEHHSA TA TEXHIYHI XAPAKTEPUCTUKHU
IVIOIMHHO-IIJII®YBAJIBHOI'O BEPCTATA - MOJEJIT
3I'71

Bepcrar npusHavaeTbes SK As YOPHOBOTO TakK i JUIS YHCTOBOT'O
nuTipyBaHHs nepudepiero Kpyra IUIONIMHE MOBEPXOHb JieTanel cepeaHix
PO3MIpiB i3 YOpPHMUX Ta KOJBOPOBUX CIUIABIB TPH PO3MIIICHHI iX Ha
MPSIMOKYTHOMY CTOJII.

3.13akpirieHHs Aeranei 3iHCHIOEThCS

-13 (pepOMarHiTHHUX CIJIABIB - 32 JOMNOMOIOI0  EJIEeKTPOMAarHiTHOrO
MPHUCTPOIO;

- i3 HEMar”iTHMX MaTepiaJiB - 3a JOMOMOI'OI CIIEIiabHIX
MPHUCTPOIB, 10 MOHTYIOTHCSI HA MarHITHOMY MPHCTPOi 200 3aMiCTh HBOTO.

[lpu uymcroBoMy uLTIQYyBaHHS [OCSATAETHCA TOYHICTH 6...7-TO
KBaJIITETY; IIOPCTKICTh TIOBEPXHI BifmoBigae 8...9 kiacy.

3.2 TexHiuHI XapaKTEPUCTUKH TUIOIIMHHO-ILTi(QYBATBHOTO
BepcTarta - moaeni 3['71:

-JIOBXKHMHA PO00Y0T MOBEpXHi cTona, MM — 630

-mupuHa podbouoi noBepxHi crona, MM — 300

-HaHWOIIbIIA JOBXKUHA 3aTOTOBKH, MM — 630

-HalOIbIIA IIMpPUHA 3aT0TOBKH, MM — 200

-HaOUIbIIA BUCOTA 3aTOTOBKH, MM — 320

-HalOUTbIIA TOBKMHA NUTIQYBaHHS, MM — 730

-HalOUIbIIA IIMPUHA NUTIQYBaHHS, MM - 235

-HaKOLIbIIa 1 HAWMEHIIIA MIBUAKICTh MO3J0BXHBOTO TIEPEMIIIICHHS
crona (0e3cTymiHeBe peryatoBaHHs), M/xB — 5; 20

-HaliOinpIma 1 HallMeHINa TIepepuBYacTa MoOIMepeYyHa Ioaaya
uutigyBanpHOi 6aOkK Ha OJMH Xix cTona (Oe3CTymiHeBe PeryIoBaHHs), MM
-0,3;4,2

-HaliMeHIlla BepTUKaJIbHA MoJaua utidyBanbHOi 0a0KM Ha KOXKHUH

xix croaa, MM - 0,005



-BepTUKaJbHE TIepeMillleHHs1 UnTipyBanbHOl 0aOku Ha OAHY
oKy jimoa, Mm-0,001

-po3Mip muwtipyBasbHOrO Kpyra UUTIQyBaJbHOTO Kpyra, MM -
250x25x75

-yacToTa o0epTaHHs nutidyBaibHOro Kpyra, 00/xs — 2740

-TIOTYKHICTb €JIEKTPOABUTYHA HuTipyBaigpHOI 6abku, KBT - 2,2

-maca Bepcrarta, Kr - 1900

- rabapuTt Bepcrata, MM - HoBxuHA - 1870, mmpuna - 1550,
BHCcoTa -1960.

4 IMOCJIAOBHICTh BUKOHAHHSA POBOTH

4.1. O3HalOMUTHCH 3 BUMOTaMH TEXHIKA O€3MeKH MpH poOOTi Ha
nuTi)yBaJIbHUX BEPCTaTax MPUBEACHUMU B PO3/UII METOJAUYHUX BKa3iBOK.

4.2. BuKOHAaTH MPHHIMIIOBY CXEMy Ta BH3HAYUTH TOJOBHI
€IEMEeHTH  KOHCTPYKIii TJIOHMMHHO-ILTIQyBanmbHOrO  Bepcrata, IO
3a0e3MeuyIoTh Horo podoTy 1 BXOIATH J0 CKJIAy TEXHOJOTTYHOI CUCTEMHU
BIILJ (puc. 4.1).

4.3. O3HalloMHUTHCH 3 IPU3HAYEHHSIM BepcTaTa, Horo TeXHIYHUMHU
XapaKTepUCTUKaMH Ta BUJAMHU PYXiB, 10 3a0e3Meuyr0Th poOoUHii mporiec
Ta PEKUM 0OpPOOKH:

4.3.1 OGepTanHsM ILTIQYBATBHOTO KpyTa.

4.3.2 TIoB3A0BKHIM TEpEMIIIEHHIM CTOMA.

4.3.3 TlonepeyHrM TepeMillleHHSIM [UTiyBaIbHOT 6abKH -
MOIEPEeYHOI0

MO7Ia4€I0 Ha O/IUH XiJ cTOJA.

4.3.4 BepTuKaJabHUM TepeMillleHHsIM NUTiQyBaipHOI 0a0kn Ha
KOXKHHH TTPOXIJT - TIMOMHOIO MUTiI(hyBaHHSI.

4.4. O3HallOMUTHCDH 3 OpraHaMy KepyBaHHs BepcTaTa:

4.4.1. BMUKaHHS B €IEKTPUYHY MEPEXY.

4.4.2. BMuKaHHs 1 BAMUKaHHSI 00epTaHHs IUTihyBaIbHOTO KpyTa.

4.4.3. BMuKaHHs pyxy cToa.
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1 - cranmHa; 2 - cToiiKa; 3 - nntidyBansHa 6abka; 4 - pobouiii ctii; 5 -
MaHelb KePyBaHHS BEpPCTATOM. 6. - OOKOBUH CXijl Kpyra, MM

Pucynok 4.1 - Opranu xepyBaHHS IJIOIIMHHO-IILTI(YBaJIbHOTO BepcTaTa
mozeni 3I'71

4.4.4. VYcraHOBIEHHsS BEPTHKAJIBHOI - TIHOMHM pi3aHHA, Ta
MOTMEePEeYHOT 1moayi.

4.4.5. YcraHoBleHHs HEOOXiHOT JOBKHUHH POOOYOro XOIy cToja
3a JJOTIOMOT'0I0 YIIOPiB.

4.4.6. [IlepemMukaHHd Ha 3BOPOTHY IIOMEpPEYHy  MOAAUY
uutigyBanbpHOl 6aOKu.

447. BwmukanHi Ta BHMHKaHHS TIOfa4di B 30HY pi3aHHS
MaCTHIIbHO-0XO0NOKY040i piguau (MOP).
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4.4.8 Pyunum nepeMimieHHsM cToja i nuTigyBanbHoi 6a0Ku.

4.5. OsHalloMuTHCh 31 crnoco0amMH YCTAaHOBKM Ta 3aKpillJIeHHS
JeTalen.

4.5.1. 3a 1ONIOMOT OO €JIEKTPOMArHiTHOI CUCTEMH;

4.5.2. 3 BHUKOPUCTaHHSAM CIHEIiaIbHUX MPHUCTPOIB - TIpU
nuTipyBaHHi neraneit

i3 HEMarHITHUX MaTepiaiB.

4.5.3. OszHaifloMHTHCH 3  YCTaHOBKOIO 1  3aKpilUICHHSIM
UTiyBaNbHOTO KpyTa;

4.5.4 OsHallOMHTHUCh 3 IHCTPYMEHTOM Ta TMIPaBKOIO Horo -
MOHOBJIEHHS POO0Y0i TOBEPXHI.

4.5. Hamarogutu BEpPCTaT HA BHUKOHAHHS  TEXHOJOTIYHOT
orepartii :

- nuutipyBaHHS  TUIONIMHHOI  TOBEPXHI  3aroTOBKH -
EKCIIEpUMEHTAIILHOTO 3pa3Ka.

4.6. MponurtihyBaTu MOBEPXHIO 3pa3ka Ha 3aJlaHUui pO3MIp
(puc. 4.2)

4.7. Cknactu 3BiT

iy

1,6

Ay

Pucynok 4.2- Ecki3 gerani.




S HAJIAT O/IZKEHHA INIOIMUHHO-IIJII®YBAJIbHOI'O
BEPCTATA HA BUKOHAHHS TEXHOJIOI'TYHOI
OIIEPAIIII

5.1. BukoHaTu ecki3 3arOTOBKH - 3pa3Ka, YKa3aBIIIx;

- IOBXXHHY 1 HIINPHHY;

- po3Mipu: A0 i micis uuridyBaHHS;

- WIOPCTKICTh MOBEPXHI 70 1 micist 00poOKu;

- MaTepiai 3pasKa.

5.2. 3anucaty XapakTepUCTHKH NUTI(QYyBaIbHOrO Kpyra:

- posmipu Dx B xd .

- MaTepiai piky4oi YaCTUHH, TBEPIIICTb.

5.3.BcTaHOBUTH 3aroTOBKY - 3pa30K Ha CTOJI Ta BHU3HAUYHTH
HEOOXiIHy JOBXHHY MOB3I0BKHBOI'0 X0y CTOIY

pr :l+yl+y2

ne | - noBXuHa NOBEPXHi, 10 HUTIQYETHCS, MM
Y, 1 y,-ynepemKeHHs Ta nepedir nutidyBaabHOro Kpyra, MM.

5.4. BCTaHOBUTH JOBKUHY p0oOOU0Oro X0y crona - L P

JIOTIOMOT'OIO YTIOPIB.
5.5. BuzHaunTte HEOOXiIHE MonepeyHe nepeMimeHHs
nuTiyBanbpHOl 6a0KH 3 TOAAYEIO.

L, =(0b+2x)

ne b - mMpuHa NOBEPXHI,ULUTIQYETHCS, MM
X — OOKOBHI cXiJ Kpyra, MM
5.6. BuznaunTti 4yactoTy 00epTaHHs IUTiQyBalbHOTO Kpyra 3a

¢dhopmyior:

1000V - 60

nm.xp -

,00/ x6
7[.

ne D - miametp untidyBanbHOTO Kpyra, MM

V- mBuakicts pizanus. [Ipononyerses [3] 20...25 m/cek..

5.7. BctaHoBHUTH YacTOTy oOepTaHHS IIMHUHACIS BepcTaTa i3
YMOBH:

Npep < Npos, TA BUSHAUUTH JIHCHY HIBUIKICTD Pi3aHHS.



V_ir-D-ngep
~1000-60

5.8. BcTaHOBUTH MIBUAKICT MOB3J0BXXHBOTO PYXY CTOMY -
KUTBKICTh TIOJIBIHHUX XOJIB 3a XBUJIMHY 13 YMORBH, 110

, M/ cex

V =10...20 m/xB.

5.9. BcraHOBUTH TONepeuHy Mojgadyy B JOJISIX LIMPUHU

Kpyra 3a po3paxyHKOM:
S,on =0 B, mm/xin

Je B - mupuHa kpyra,

- mpononyetses [3] : 0,2; 0,4; 0,6 - YacTKM MUPUHM KPYTY Ha AKY
BiH

nepeMilyeThbes 3a OJJH XiJl cTojIa.

BubpaTu HaiiOnmk41y MEHIIy 3a MacropToM BepcTara.

5.10. [Ipu3HaunTh rUOKUHY pi3aHHS - BEPTUKAIbHY MOJauy

t = Seep =0,01 MM/ HA OIMH MIPOXIiL.

5.11. YBIMKHYTH BepcTaT B MEpEKYy.

VBiMKHYTH 00epTaHHs IUTIQyBalbHOrO Kpyra, MiJBECTH HOTO 10
MOBEPXHI, IO OOpOOIIOETHCS, BCTAHOBUTH 3aJaHy TJIMOMHY pi3aHHS;
MOMEepeYHy IMoJavyy - Snon Ta [OB3AOBXKHE TEPEMIlllEHHS CTONY.
VBimkHyTH Tonaay MOP.

5.12. TlpouwtidpyBaTH 3pa3ok BiAMOBIIHO A0 €CKi3y.

5.13. BuMKkHyTH BepcTar.

5.14. 3HsTH 3pa30K Ta 3aMipsITH OTPUMAHIN po3Mip.

5.15. Bu3HauuTH MalIMHHUE Yac 3a GOPMYIIOIO;

_(b+29)-a I
SnOn.S(%.n m

k

0

1e b- muprHa MOBEPXHi, IO MUTIPYETHCT MM;

X - OOKOBHUH CXiJI KpyTa, MM;
Syon - TIONIEPEYHA TOJIAYa, MM/HA OJIMH X1JI;
S, - BEpTHKAJIbHA 10/1ava - TNIMOMHA Pi3aHHS MM/HA OJIUH MPOXI]I.
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m - KUIBKICTB JIeTajIeH, 10 OJJHOYaCHO 00POOITIOIOThCS;
1 - YUCIIO TIOJBIHHUX XOJIB CTOJIA 32 XBHIIUHY;
k- 1,1...1,5 - xoedillieHT TOBOJKU.
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6 OPOPMJUIEHHSA TA 3JAYA 3BITY

PoGoTy BuKOHaTH Ta OQOPMHUTH BIIIOBIIHO JIO METOAMYHUX
BKa3iBOK Ha 3IIUTHX apKymax gopmaTty A4 abo OKpeMo B 30IIUTI.

6.1 Y 3BiTi BigoOpa3uTHu:

6.1.1 HaiimenyBaHHs Ta MeTy 1a00paTOpHOT pOOOTH

6.1.2 OO'exT BHBHYAHHS: BepcTaT - WOTO Ha3By 1 MOJENb;
MPHHIUIIOBY CXEMY.

6.1.3 [pu3HayeHHss uUUTIQYBaHHS Yy TEXHOJOTIYHHX IMpoIecax
BUTOTOBNIEHHS aetaneid ['TJ]; HOro eKOHOMIUYHY TOUHICTH 1 IIOPCTKICTb.
6.1.4 Bumu pyxiB, mo 3abe3nedyioTh poOOUMil mMpolec Ta PEKUMH
00poOKHU.

6.1.5 CknanoBi pexxumy oOpOOKHM Ha TUIONIMHHO-ULTI(QYBaTbHOMY
BEPCTATi 3 IOB3/IOBKHIM MEPEMIllIEHHSM CTOITY.

6.1.6 Cnocobu ycraHOBKM Jeraneii Ha croii: OasyBaHHA Ta
3aKPIIJICHHS.

6.1.7 CknaioBi, 10 BU3HAYAIOTh XapPaKTEPUCTUKY LLTi(hyBaIbHOTO
Kpyra.

6.1.8 Ipuctpiii ans "mpaBku" Kpyra.

6.1.9 HeoOxiaHicTh Ta oneparito "mpaBku'.

6.1.10 Ecki3 3aroToBKkH - 3paska 3° po3MipaMu 0 i miciist 00poOku

Ta MIOKa30M TEXHOJIOTIYHHUX 1 BUMIPIOBAJILHOI 0a3.
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7 KOHTPOJIBHI 3AIIMTAHHSA 1TPU 3JAUI 3BITY

CxeMu MIOMMHHOTO NUTihyBaHHS

7.1. Bumm peraneit I'T/ Ta eneMeHTapHMX IOBEpXOHb, IO
MiAAraoTh 00poOLi TUIONMHHUM LTI yBaHHSIM.

7.2. EkoHOMiYHAa TOYHICTH 1 IIOPCTKICTh  IUIOIIMHHOTO
nuTipyBaHHS.

7.3. CknaioBi pexxuMy oOpOOKH MpH Pi3HUX cXeMax ILTiQyBaHHS.

7.4. CxiazioBi, 0 BU3HAYAIOTh XapaKTEPUCTHKY HUTi(yBaIbHHUX
KpYTiB.

7.5. Sx BusHauaetbcs (Qopma, po3Mip 1 XapaKTepHCTHKA
uUTiyBaTbHUX KPYTiB.

7.6. IHcTtpyMeHT majsi TpaBKM Kpyra Ta HeoOXimHicTe 11 mpu
nuTipyBaHHI.

7.7. TBepuicTb Kpyra, yMOBH Ipu BUOOPi KPYTiB 32 TBEPIICTIO.

7.8. YMoBu mpu BuOOpi KpyriB mis unripyBaHHS "TBepamx" i
"M'sikux" MaTepiaiB.

7.9. Sk BU3HAUMTH poOOUMIl Xin cTona 1 3a0e3meynuTH HOro mpu
nuTipyBaHHI.

7.10. SIxka MacTHJIbHO-OXOJIODKYIOYA PiHHA BHUKOPHUCTOBYETHCS
npu 1ntidyBaHHi i A5t 4oro?

7.11. SIx po3paxyBaTh MAIIMHHUM dYac TMPH IUIONUHHOMY

nutipyBaHHi nepugepiero Kpyra Ha BEpCTaTi C MOB3I0BKHIM CTOJIOM.
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8 BKA3IBKHU 3 TEXHIKH BE3IIEKHU

8.1 Mo poborn Ha IUIOMMHHO-ULTIQYBaIbHOMY BepCTaTi J0-
MyCKAIOThCS OCOOM, MO0 O3HAHOMWIMCH 3 TPHHIMIIOM HOro poboTw,
KEpyBaHHSIM OCHOBHUMH OpraHaMH Ta TPOWIUIM iHCTPYKTaXX 3 TEXHIKH
Oe3reku.

8.2 Bepcrar mnNOBMHEH MaTH 3a3eMJIEHHS, SKE€ pETENbHO
MepeBipsAETHCS Y BCTAHOBJICHHUH TEPMiH.

8.3 Ha mimno3i Oinst BepcraTa HE MOBHHHO OYyTH PO3ITUTHX MACTHI
Ta MacTHJILHO OXOJIOJDKYIOUOT PiIuHH.

8.4 TloBuHHI OyTH B HasBHOCTI TYMOBi KHJIMMKH a0o0 JaepeB'sHi
TpaInuKy.

8.5 Poboue miciie HeoOXiTHO 3BUILHUTH BiJ| 3alBUX IMPEIMETIB:
MPUCTPOIB, IHCTPYMEHTY - 3aroTOBOK - HEMOTPIOHMX TNPU BHKOHAHHI
poboru.

8.6 Bmukatu BepcTati B EKTPUUHY MEPEXY MOXKHA TUTBKH ITICIIs
O3HAMOMJICHHS 3 HUM, BIIMOBIIHO 710 j1abopaTopHOi poOOTH, 3a JO3BOJIOM

BHKJIaJiaua abo 1abopaHTa, 110 CYIPOBOIKYE ii BUKOHAHHS.
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