CUCTEMA ABTOMATHUYHOI'O PET'YJIIOBAHHS (CAP) (KEPYBAHH)
I TEXHOJIOI'TYHOI'O BUMIPIOBAHHSI.

ABTOMaTHYHE perynoBanHs (y) sBIsie COOOI0 MPOIIEC MIATPUMKHU a0 3MiHHM KEPOBAHUX BEIMYHH 32 33JaHIM PEKHMOM 32 JI0IIOMOT 00
crewiajJbHUX MPUCTPOIB, 10 HA3HBAIOTHCS aBTOMATUYHUMH perystopamu a6o AKIT (aBTOMaTHYHUMH KepyIOUYHMH IPUCTPOSIMH).

Cucrema apromaruynoro perymoBants (CAP) € cykynHiCTIO B3a€MOIFOYMX OJUH 3 OMHUM 00'€KTIB KepyBaHHS 1 TPUCTPOIB aBTOMaTHYHOTO
peryJroBaHHS.

3a npuxnunoM aii CAP moninsioTecst Ha PO3IMKHYTI CHCTEMH )KOPCTKOTO KePyBaHHS 1 3aMKHEHI CHCTEMH PEryJIIOBaHHS.

X - BXigHa BennurHa 00'cKTa
Y-BuxijgHa BeanumrHa 00'eKTa

VY PO3IMKHEHHUX CHCTEMaxX XOPCTKOTO KepyBaHHs PETYJIIOI0UNi BIUIMB BBOAUTHCS B HAIEpe]| 3a/1laHi MOMEHTH 4acy 0e3 MPOBEEHHS KOHTPOIIIO
BUXIZHUX BeNUYUH 00'ekTa. Takuii 38'130K MOKE TPOXH HOPYLIYBATHCS B Mipy 3HOCY AeTajeil i By3/iB MeXaHi3My 00'€KTa i CHCTEMH KepyBaHHSI.

Y 3aMKHYTIi CHCTEMi PETyNIOI0YH BIUTUB YBOJUTHUCS 32 TICBHUM 3aKOHOM IIPH BIAXIJICHHI BUX1IHUX BEIUYUH BiJ IXHHOTO 33JaHOTO 3HAUCHHS
(perynsaTop BIUIMBA€E Ha 00'€KT, a 00'€KT - Ha PETYIIATOP).

O06'exT (Tpec, miv) peryIroTh IMBUAKICT IEPEMIIIEHHS TPAaBEPCH, TEMIIEpaTypy edi.

Y3arajibHeHa cxemMa cHcTeMH aBToMaTH4HOro peryiasropa (CAP CAK).
YyTIMBHIA €IIEMEHT [IEPETBOPIOE PEryIIbOBAHUI MapaMeTp y Oyb SAKY CICKTPHUYHY XapaKTepPUCTHKY, 3pyUHY JUls repeaaui.
PerynsaTop HopiBHIOE IIEPETBOPEHY XapaKTEPHUCTHKY 3 3a8J[aHOK BEJIMYMHOI, YCTAHOBIICHOT JATYMKAMH | y 3aJIeKHOCTI Bijl pe3yIbTaTiB OPiBHSIHHS
0/Ia€ NIEBHY KOMaHy BUKOHABYOMY MEXaHi3MOBI, B3a€EMOII0YOMY 3 PETyJIIOBAILHUM OPTaHOM, L0 JO3BOJISE 3MIHIOBATH TIPUTIK Bill [Kepesa 10
00'eKkTa peryoBaHHsI.
VY BumajaKy Maoi BEJIMYMHN PETYIIOI0YO0r0 IMIyJIbCY HEOOXiqHI BUCOKOUYYTJIMBI BUMIPIOBaIbHI IPHIIAAH 1 MiICHITIOBaYi.

[No3uiitae perymoBaHHS i MO3ULIKHHI PETYIATOPH BiTHOCATHCS 10 PETYISATOPIB peNeHHOT dii.

V Takux peryJysTopiB BUKOHABUMI MEXaHi3M MOXe 3aiiMaTH JIMIIE [JBa TOJIOXKEHHS (ePEKITIOYEHHS 3 OHOT0 MOJOXKEHHS B 1HIIE), KOJIN
perynbpoBaHa BeIMYMHA IIPOXOJUTH Yepe3 3a/laHe 3HaueHHs. PexxuM poboTH cHcTeMH 3 TO3ULIITHAM PeryJIIOBaHHSM - aBTOKOINBAJIBHUM.

Perynrorounii BIUIMB MO3UIIHHAX PETyJISTOPIB 3aBKAN OJHAKOBHH 1 HE 3aJISKHUTH BijJl BEIMUMHY BIIXHUICHHS IapaMeTpiB 00'eKTa peryIroBaHHs.

Henonik ABOIIO3UIIIHHOTO PEryJIFOBaHHS ITOJISIrae B 3MiHI PEryjIboBaHOTO MapaMeTpa BiJf MiHIMAJILHOTO 10 MAKCHMAJILHOTO 3HAYEHHS; 4acTi
BMHKaHHS BUKOHABYOI'O MEXaHi3My.

[Mo3uuiiiHi perysasTopy IOLIIBHO 3aCTOCOBYBATH 3@ THX YMOB, KOJIM PI3HHUIIS MiX 33aHOI0 BEPXHBOIO 1 HIXKHBOIO MEKEIO - PEryiboBaHa
BEJIMYMHA.

V pa3i HeoOXiAHOCTI MIATPUMKH 3aJaHOI BEIMYUHH PETyJIbOBAHOTO MapaMeTpa 3 BUCOKOK TOYHICTIO HEOOXITHO BUKOPUCTOBYBATH PEryJSITOPH 3
KEpOBAaHMM BILTUBOM, IO 3aJICKUTh BiJl BEIMYMHH 1 XapaKTepy BiIXWICHHS PEryIboBaHOTO mapaMeTpa. Lli perymsropu nponopuiitaoi aii (I1-
perynstopu) abo craTuyHi, mponopuiiiHo-iTerpansHoro aii (I1I-perynsropn) - i3oapoMHi, TponopuiiHO-iHTerpaabHO-Iudpepenmiansroro aii (II1-
perynsTopH).

Craruusi peryisitopu (I1- perynsropn).
a00 perysiTOpH 3 )KOPCTKHM yTBOPIOKOYUM 3B'SI3KOM CTBOPIOE PETYIIIOIOUMIT BIUIUB, IIPONOPIIHHUIT BIIXHJICHHIO PETyJIbOBAHOTO MapaMerpa.
BuxigHa Benm4nHa 3 BXiZHUM 3B'SI3KOM:
Y =KpX Kp-koedimieHT nepeaadi perysiropa, HalalToOBy€EThCS 3a IOIMOMOT 00 3aC00iB.

CxeMa CTaTHYHOTO peryJsiTopa.

R - peocraruuit narynk nmoreHuiomerpa EIl yBIMKHEHHI y MOCTOBY CXeMy PEOCTATHUM JAaTYHKOM Ru , mo 3abe3neuye 3B'130K BiJ] BUKOHABYOTO
MexaHi3My. HasBHICTB *OpCTKOro 3B'sI3Ky ITOB3yHA JaTdyrka Ri1 3 BasoM nBuryHa M 3abe3nedye BiIIOBIHICTE KOXKHOTO MOJOKEHHS PETyJII0I090r0
kaHaiy Jlo HIKOM BH3HAUCHOTO MOJIOXKCHHS MOB3yHa Jatduka Ri. Cratudnuii perynsrop 3abe3mnedye CTiiKicTh 1 He0OXiJHy MIBUAKOIIO IPH
peryoBaHHi 00'eKTIB, aJie 3 IESIKOI0 MOXUOKOIO.

IcHyI0TB TakoXK IporpaMHi peryisTop (3a 3amanoro nporpamoro). Cucrema nporpamuoro kepyBants (CIIK) nopiiserscst Ha nporpaMHo-
nunsixoe kepyBauns (ITILHK) i undpose nmporpamue kepysanns (LIITK).

IIpucrpoi ii anapaTypa aBTOMAaTHYHOIO PeryJIIOBaHHS

CAP mictuts y cobi:

1. BumiproBasbHy JIaHKY - Pi3HI TUIIH JaTYHKIB, 10 MOAAIOTH iH(GOPMAILi0 PO JOCSITHEHHS 3aJaHOT0 3HAUSHHS! KOHTPOJIbOBAHOT'O IApaMeTpa;
2. IIpomiXHY JIQaHKY - JUIsl IOCHJICHHS 1 IEPEeTBOPEHHS CUTHAILY B 3pYYHHI BUTJIS] KEPyBaHHS;

3. BuxkoHaBuy JIaHKY - KOMIUIEKC MEXaHi3MiB, 110 Oe310cepeTHbO 3AIHCHIOIOTh NPOLEC KePYBaHHS.

Jar4auk (abo MepBUHHUIA IEPETBOPIOBAY) - TIPHUCTPIii, HI0 CIPHIMAE KOHTPOJIbOBAHI BEJINUMHY 1 IIEPETBOPIOE 1X Y BEINUNHH, 3pYUHI A/l epeaadi
T10 JTHISX 3B'A3KYy 200 MOAaJIbIIOrO MIEPETBOPECHHS.

OCHOBHIi XapaKTepUCTHKHU JaTYUKIB

1. BxigHa Benu4uHA , TOOTO BEIMYMHA, [0 CHPUIAMAETHCS 1 IEPETBOPIOETHCS TATYHKOM.

IMominsirorhest Ha 2 THIIN:

a) TpyIa eHepreTHYHUX BEMYHH, 10 XapaKTePH3YIOTh IHTCHCHBHICTh NPOTIKAHHSI MPOLIECiB a00 MapaMeTpH JKepes eHepril (Harpyry,
MepEMIIleHHS, IBUIKOCTI);

0) rpyna napamMeTpUYHHX BEJIHUYHH, [0 XapaKTECPH3yOTh HABAHTAXKCHHS (Macy, MPYKHICTh, Oip). XapaKkTepu3yoTh BIACTHBOCTI i CKIIa[
00'eKTiB.

2. BuxigHuit curaan - 3MiHa BEIMYUHU — HOCIsI (CHITH CTPYMY, THCKY), sika BUKOPUCTOBYETHCS Haaami Iuisl epeaadi iHdopmartii.



3. CtaTuyHa XapaKTEPHUCTHKA SBJIsSIE COO0K0 (YHKIIIOHAIBHY 3aJIeXkKHICTh, 110 Mae BUTILI Y = SX Mik BUMIPIOBAaHHSAMHE BXiIHHX 1 BUXiTHHN Y
BEJINYMH.

4. UyTnuBiCTb IaTYMKA S =y/x

Ipu S — o€ XapaKTEepUCTHKA IpHHMaE peseiiHuii xapakTep. Pene - okpemuii Buj rat4ymka, CTaTHYHA XapaKTEPHCTHKA SKOT0 CTpUOKONOAiOHa pu
3MiHi BUXi/IHOT BEIMYUHH Y.

5. Tlopir 4yTauBOCTI - MiHIMalIbHE 3HAYEHHS BXiIHOT BEJIMYMHHY, 1110 BUKJIHKAE 3MiHy BUXIJHOTO CHTHAIY.

Bumora 10 1aTYuKiB: BiINOBIAHICTH Y Bill X, BUOIPKOBICTh, BUCOKA Yy TIHBICTh, CTAOUIBHICTh, IEPEBAHTAKyBaJIbHA 3/1aTHICTh, MaJla iHEPLIiHHICTb,
CTIKICTP 10 CTOPOHHIX BIUIMBIB, IIPOCTOTA, 3PYYHICTh MOHTaXY i 0OCITYTOBYBaHHS.
HIUIAXOBI JATUYUKMU.

CurHaj kepyBaHHSI BUHHKAE B Pe3yJIbTaTy BIUIMBY Ha JAaTYMKH JETallel, [0 PyXaroThCs, a00 YaCTHH TEXHOJIOTIYHOTO arperary.

HaiinpocTituuii mpuKiaz - AaTYHKH MEXaHIYHOTO THILY, [0 BUTOTOBJISIIOTHCS Y BUTIISI KOPCTKHX 1 PyXOMHX YIIOpiB a60 KyJauKiB.
EnexTpuyHi NUSIXOBI JaTYMKK KOHTAKTHOTO THIY (IIUISIXOBI BUMHKAYi, IEpEMHKayi) MpU3HAYeH] AJIs 3aMUKAHHS 1 PO3MUKAHHS eJIEKTPUYIHOTO
JIAHIIOTa KePYBaHHS B 3aJISKHOCTI BiJ] IPOWACHOTO LUISXY.

CxeMa IpoCTOro nepeMmuKada JlaTunk MOMEHTAIBHOI il
3 CaMOIIOBEPHEHHAM 3 CaMOIIOBEPHEHHIM

HenonixoM enekTpoHHOT0 JaTYHKA € MIBUJIKE 3HOIIYBAHHS KOHTAKTIB 00 YTBOPEHHS Ha HUX OKCHJIHHX IUTIBOK, SIKi IIOTAHO IIPOBOJATH
SNIEKTPUYHUN CTPYM, IO IPUBOAUTE IO BTPATH CTA0LIBHOCTI i 3HIKeHHs TouHOoCcTi CAIL

EnexTpuuHi 0e3KOHTAKTHI JaTYMKHU.

Haii6inpIn nomupeni iHIyKTHBHI JaTunKH. [X BUKOPUCTOBYIOTH SIK IIIAXOBI Ta KiHIIEBi BUMHKAYi, TAK i JATYMKH PAXyHKY, 3yCHIIIS, THCKY i
TOBIIMHU. [HIYKTHBHI JaTYNKH MPAIIOIOTh Ha 3MIHHOMY CTPyMi IIPOMHCIIOBOI YaCTOTH, 3a0€3MeUy0ur Ha BUXO/Ii BITHOCHO BEIUKY KEPOBaHY
MOTY>KHICTB 1 MOXKYTh OyTH 3'€JHaHI 3 IOTIYHUM €NIEMEHTOM 0€3 IIPOMUCIOBOTO MiaciaoBada. [IpuHIMN il IHIyKTUBHUX JaTYMKIB 3aCHOBAaHUN Ha
3MiHi iHIYKTUBHOCTI CUCTEMH i Ji€I0 BXiAHOI BEMWYUHH (EPEMIIEHHS, 3yCHIIIS).

IHnyxTHBHI naT9uKH OyBalOTh:

- 31 3MIHHHUM IIUKJIOM BHUTKIB W;

-. 3 MarHiTHOKO MPOHUKHICTIO, 5IKa 3MIHIOETHCS 3a JOMIOMOTO0 e opmalrii;

-. 31 3MiHHHM OIIOPOM HOBITPSIHOTO 3a30py RS

- 3 OMIOPOM MArHITOJIPOTY, KU 3MIHIOETHCS 3a IOIMTOMOTOI0 TIEPEMIIIICHHS eKpaHa ab0 KOPOTKO3aMKHEHOT'O BUTKA;

Cxema yBIMKHEHHS MTOCITiZOBHA OCHOBHOT YaCTHHH {HAYKLIHHOTO JaTYMKa:
MAarHiTozit 2 3 KoTyuikoro 3 i sikip 1.
Bennunna iHayKTHBHOCTI crcTeMu L 6e3 ypaxyBaHHS MOMEHTHOTO OIIOPY OCEpPHs BUPAKAETHCS SIK
L = w**s*10/8; e W - 9HCII0 BUTKIB, 4 - 3a30p, cM; $ - TUIOIIA TIepepisy ocepast, cM

Henomix - 3anumuBest Mexanigaui KoHTaKT mpH 1L — 0. L{poro Henoniky no3dasnenuii BBK - 24, pobora sikoro 3acHoBaHa Ha BUKOPUCTaHHI
TeHEpaTOpa PeaKCaIliifHuX KOJMBAHb i3 TPAHCHOPMATOPHUM 3BOPOTHUM 3B'sI3KOM, 3i0paHoro Ha Tpanchopmaropi T.
W1 - nepBuHHa 0OMOTKA;
W2 - nonaTtHui 3BOPOTHHIA 3B'A30K;
W3 - Bix’emHuit 3BOPOTHUIA 3B'SI30K.



ABTOMAaTH3aLisl HATPiBAHHSA 3ar0TOBOK.

B yMoBax 1moTokoBoro, 6aratocepiiHoro i MaCOBOro BUPOOHHIITBA HATPiBaHHS IITYYHHUX 3arOTOBOK ITiJ| IITAMITyBaHHS
3IIACHIOETHCS B MEX. 1. aBTOM. IIe4ax THITY KapyCelbHHX, 3 00EPTOBUM M1OJJOM, METOANYHHX | HAIlIBMETOJMYHUX 1 T.II. 3 PI3HOTO
POy ITOBXalIbHUKAMH 1 3aBaHTOKHUKAMH, a TAKOXX B iIHAYKLIIHUX HarpiBavax i ycTaHOBKaXx JUls HarpiBaHHS METOIOM
CIIKTPOOIIOPY.

OcHOBHI omepalii, OO0 IMiUIAral0Th aBTOMATY:
- Iofava ¥ yKJIaJaHHsS 3aTOTOBOK B OPi€HTOBAHOMY IOJIOKEHHI Ha MOPIT 3aBaHTa)KyBaIbHOTO BiKHA a00 CTiK HarpiBaJIbHOTO
IPUCTPOIO;
- 3aBaHTAXXEHHS 3arOTOBOK 1 IEpEeMIIleHH iX y HarpiBalbHOMY IIPUCTPOT;
- BU/laua 3aroTOBOK 3 HAarpiBaJbHOTO MPUCTPOIO 3 KOHTPOJIEM TXHBOI TEMIIEpaTypH i BifOpaKOBYBaHHSIM HEJOTPITHX i EPErpiTux
3arOTOBOK.

3aCTOCOBYIOTH Pi3Hi IPUCTPOT, 110 IITOBXAIOTh i BAHOCSTH: LIMOEPHI, , POJIMKOBI MOfa4i 3 MHEBMO- i
€JIEKTPOIPUBOIAMH.

JUi1st TpaHCIIOPTYBaHHS HATPITHX 3arOTOBOK 3aCTOCOBYIOTH CKOB3aJIa, JIOTKH, KOHBEEPH. BelHKi 3aroTOBKH - 3a JOMOMOT 00
MOCAKOBUX MAILMH i KPAHOBUX JiemaT. JIOTKH BUTOTOBIISIOTH 3 YaBYHHHX IUTHT (KyT Haxuiny 14+40°). KonBeepy B 0CHOBHOMY
JIQHIIOTOBI, TPAKOBI 31 IIBHIKICTIO MepeMimeHHs 1 m/c.

J1J11 MEXaHIYHOTO MEXaHOOIEPalifHOTO TPAHCIOPTYBAHHS (3 OJJHOTO CTPYMKa JI0 1HIIOTO i T.J. ) BUKOPHCTOBYIOTH MIOAAYi, 10
LITOBXAIOTh, ITUOEPH, MiTHOMHUKH, KaHTyBadi, rpeiidepHi i peBoIbBEPHI MoAadi, poOOTH 1 MAHITYIATOPH (3 IHAMBIA. 1 3aJIEK.
MIPUBOJIOM).

3MalyBaHHA il 0X0JIOUKEHHA IITAMMIB.

Ha mtaMn HaHOCATh MaCTWIIBHUIL MaTepiall, 0 J03BOJISIE BMEHIIUTH TEIDIOOOMIH MiJK METaJoM, 10 1e(OPMYETHCS, 1 ITaMIIOM,
CTBOPIOE TiAPOAMHAMIYHY YMOBY IUIMHY MeTally, 3a0e3Iedye 3MEeHIICHHS 3HOCY IITaMIIa i 3alloBHEHHs ioro 00’emy. [Ipu HaHeceHHi
3MAIleHHsI IPOXOJIOMKYEThCS ITamIl. Hai6inbin 4acTo 3aCTOCOBYIOTh CyCIeH3i1 KooigansHoro rpadity B MacTuii abo y BOIi.
MacTmibHi 3acTocoBYOTh IpH t°>250°C, BomsHuky mpy t<250°3 (cniBBignomenus 1:10 , 1:40).

VCeTaHOBKHM JUIS 3MAlllyBaHHS LITaMIIiB CKJIAIa0ThCS 3 EMHOCTI JUISl MACTHIIBHOTO MaTepiaiy, y SKOMy HiTpUMY€ThCS
piBHOMIpHHIA po3mozii rpadiTy 3a BCiM 00’ €MOM, CHCTEMH COIIeN i3 TpyOOnpOBOJaMHE | CHCTEMU KePyBaHHS.

[pu 3ManryBaHHI HETIMOOKUX MOPOKHHH IITaMITiB (10 50 MM) COIUIa MOXKYTb CTAIlliOHAPHO KPIiMUThes Ha mTamiti. [Ipu
MEXaHi30BaHOMY 3MalllyBaHHI IITAMITyBaJIbHUK BMUKAE YCTAHOBKY Teautio. IIpy aBTOMAaTHYHIHN - comuta KpimsThest Ha
3aXOILTIOBANIEHUX OpraHax 3aco0iB aBToMatu3aiii. [lepen HaHECEHHSAM MaCTHIIBHOTO MaTepially 301 CHIOETHCS 3yBaHHS OKAINHH
CTUCKAHHSIM IOBITPS.

Jlekuis 6.

IMTPOMUCIJIIOBI POBOTHU

B nanuit 4ac B eKOHOMIL PO3BHHYTHX KpaiH BiJ0yBa€ThCsl iIHTCHCUBHHI MTPOLIEC CTAHOBIICHHS POOOTEXHIKH, METOIO SIKOTO €
CTBOPEHHSI 1 BIIPOBAKEHHSI Y BUPOOHHULITBO POOOTIB i OCHOBHUX Ha HUX POOOTOTEXHIYHUX CXEM Pi3HOTO MPH3HAUCHHSL.
BUHMKHYBIIY Ha OCHOBI MEXaHIKH, KiIOEPHETHKH, €IEKTPOHIKH i 00YHCITIOBAIBHOT TEXHIKH, POOOTOTEXHIKa CTUMYIIIOBaIa HOBI
HATIPSMKH IXHBOTO PO3BUTKY. [JI MeXaHiku 11e 6araToJaHKOBHI MEXaHi3M, KiIOEpHETHYHO-IITYYHHI iHTEIEKT, €JICeKTPOHHO-
MiHIaTIOpHI iHTETpaJIbHI CXEMH 1 JATYUKH, IUIs1 00Y. TEXHIKHM - MIKpOIIPOIIECOPHI CXEMH KEPYBaHHSI.

PoGor - yHiBepcanpHHI aBTOMAT JUTA 301MCHEHHS MEXaHIYHUX A1l MOAIOHUX 10 JIIOAWHY, TOKIMKAHUH 3aMiHUTH JIIOAUHY, JI€ TSDK.
, pais, Hebe3reka [Uisl 3I0POB's, y eKCTPUMAIIBHUX CEpPEA0BHUIIaX (BUCOKUI THCK, TEMIIepaTypa, TOKCHYHICTh, HU3bKa
TeMneparypa). Haii6inbme BnpoBapkeHHSI poOOT OfiepKaB y IPOMHUCIOBOCTI IIPH MAaCOBOMY BHPOOHHUIITBI JIeTAJICH.

ITpoMucoBuii poboT - cTanioHapHa abo IepecyBHa aBTOMATHY. MAIlIMHA, 10 CKJIAAAETHCS 3 JOAATKOBOTO. IPUCTPOIO Y BUTIISII
MaHinyJsTopa, o Mae KiJibKa CTYIICHIB PYXJIMBOCTI i HepenporpaMmyBaibHOTO MPUCTPOIO POrPAMHOTO KEPYBaHHS /Uil BUKOHAHHSI
y BUPOOHUUYOMY NPOLIEC PyXOBUX 1 KePYIOUnX (QyHKIIii.

3aranbHa dpyHkuionaasHa cxema IIP.
MaHimnyJsTop - KepoBaHUI MPUCTPiit
a00 MalIuHa, 1711 BUKOHAHHS PyXOBHX
(YHKIIH , aHAIOTTYHUX QYHKIISM
PYKH JIOJMHH IPH HEepeMileHH]
00'€KTIB y MIPOCTOPI , OCHALIICHU I
po6OYMM OpraHoOM.

Maminynstop M npom. po6oTa MicTHTh poOOYHIi OpraH y BUIVISI 3aXOILIIOBAIEHOTO IPHCTPOIO Y3, a TAKOXK MEXaHI3M
(pucTpiil) AJIsi BAKOHAHHS BCiX HOro pyXoBux (yHKIi# (migiom, ToBoporT i iH.). BukonaBuuii Mmexauism I1P i3 npuBogoMm i
3aXOILTIOBAIBHUM MIPUCTPOEM HA3UBAETHCS PYKOIO MaHimyJsitopa P.

JLnst mepeMilieHHsI MaHIMyJIsITopa 100 TEXHOIOTIYHOTO YCTaTKyBaHH 3aCTOCOBYIOThH MPUCTpOi nepecyBants [111.

[puctpiit kepyBanns [1K npusnaveHo At GopMyBaHHA i BHIadi KePYIOUYHX il MaHITyIATOPa BiAMOBITHO 10 KEPYIOUOi POTpaMHu.

ITix nepenporpamyBansanM npuctpoeM ITPIT po3yMitoTs Taki, KOTpi 3a0€3MedyroTh 3MiHy MOCHIITOBHOCTI i (a00) 3HaUeHB
NIepEeMIIeHb 3a CTYIEHIMH PyXJIMBOCTI 1 KepylounX (yHKIIH 3a TOMOMOToI0 3ac00iB KepyBaHHS Ha ITyJIbTi IPUCTPOIO KEPYBAHHS.
Lle 3miHa KepyIouoi MporpamMu Moke OyTH BUKOHaHA aBTOMAaTHYHO ab0 3a JOTIOMOTOIO JIFOJIMHH - OIlepaTopa.



IMpucrpiit kepyBaHHs MICTUTB: ynbT KepyBanHs [1K, 3a 1onomororo skoro onepartop 3aiHCHIOE BBEJCHHS | KOHTPOJIb 33/1a4i;
3anam'sitoByrounii npuctpiit 3I1; o6uncmoBanbauit npuctpiit OI1, mo peanizye anropuTM KepyBaHHS MaHIITyJISITOPOM; OJIOK
kepyBanus npuBogamu BKIT mexanizmiB MaHimysiTopa.

MosxnuBi 2 pexXUMHU: PEKUM MpOrpamMmyBaHHs (PeKUM HaBYaHHs), pH sikomy B 3I1 BBOAMTHCS KepoBaHa Iporpama i pexum
BHUKOHAHHS TEXHOJIOT1Y. ornepaniii (pexxum podotn). s 300py, mepsicHOi nepepodku i nepenadi B [1K nanux npo ¢yHKIiOHyBaHHS
BYy31iB i MexaHi3MiB 1P nepenbadeni iHpopMamiiHO-BUMIPIOBATIBHI 3aCOOH.

Kaacudikanis ITP

1. TTokomniums: 1) )xopcTKO-IIporpamMoBaHi (Tepiie MoKoJIiHH);
2) amanToBHi (ApyTe MOKOJIHHA);
3) iHTeNneKTyanbHi (TpeTe MOKOIIHHA);
4) kOMOIHOBaHi.

2. Crynins criemiamizanii: 1) yHiBepcanbHi (0araToriibroBi)
2) crienianbHi (7151 BAKOHAHHS OJTHI€T BU3HAYCHOT Omepalrii)
3) crenianizoBaHi (LUIBOBI) - IJIsl TEXHOJIOTIYHO OAHOPITHUX a00 0OCIYroBYBaHHS IIUPOKOT
HOMECHKJIATYpH yCTaTKyBaHHSI.

3. BuxonyBaHi QyHKIIi: - ZOMOMIXHA;
- OCHOBHa;
- M AHOMHO-TPAaHCIIOPTHA;
- KOMOiHOBaHa.

4. Tlpusnauennst (0671aCTh 3aCTOCYBAHHsI 110 BUy BAPOOHUIITBA): JIiHIlHE, 3BapIOBalIbHE, KOBAILCHKE, ITAMITYBAJIbHE,
MeXaHoOOpoOHe, CKilafanbHe, hapOyBanbHe, NasibHE 1 T. 1.

5. Crioci0 ycTaHOBKH: - craioHapHHi (BOyI0OBaHi, caMOCTI#iHi);
- PyXOMi, 1110 PO3MIILYIOThCS;
- pyXoMi mi/BiCHi.

6. Banraxomigiomuicts (10 1 T., 1-10T., 10-200T., >200T.)

7. Cuctema KOOpIUHAT : - IPSIMOKYTHA, IUIOCKA, IPOCTOPOBA;
- OJIpHA, LIWITIHAPUYHA, chepryHa.

8. Bua npuBoy: eJIeKTpOMEXaHIuHHM, TipaBIiuyHuil, MTHEBMAaTUYHHH,

9. Hucrno crymneHiB pyxomocti: 2,3,4,>4.

KiracugikyroTh Takox 3a XapaKTepUCTUKaMHU poO0Y01 30HU MIBUAKOCTI IIEPeMiIeHHs, OXUOKH MO3UIIII0OBAHHS, BUJl pOO0YOTr0
3axXOIUIEHHs (MEeXaHid. ,eJIeKTPOMeX., BaKyyMHHIA, ). Bun xepyBaHHS (IIMKJIOBHH, TO3UIIHHNHN, KOHTYPHHH, aleKTUBHHUIT).

Po6oua 30ona maninyssropa (ITP) - mpocrip, y SiKkOMy 3HaXOJUThCS HOro poOOUHii OpraH MpU BCIX MOMKIIMBHX MOJOKESHHSX JTaHOK.
dopma po6oUOi 30HH 3aJICIKHUTH Bifl YMCIIA CTYNEHIB PyXOMOCTI MaHIMyJIsATOpa i BAKOPHCTOBYBAHOI CHCTEMH KOOPIUHAT, Y SIKil
3IIACHIOETHCS pyX pobouoro oprana. Po3mip po6ouoi 30HH 3yMOBIIEHHMI [liana30HOM MTOCTYNAIbHHUX i KYTOBUX MEPEMIIEHb JIAHOK
MaHIITyJIATOPa TI0 OKPEMHUX CTYTICHSIX PyXOMOCTI.

KommonyBaHHS 1 KOHCTPYKTHBHI OCOOJIIMBOCTI MAHIITyIATOPIB 3aI€XKAaTh Bill IXHBOTO MPU3HAYEHHS, 10 BU3HAYAIOTHCS 32
HACTYITHUMH O3HaKaMH: MOOUIBHICTIO. KOHCTPYKLIEIO OTIOPHOI CHCTEMH, YHCIOM PYK, YUCIIOM CTyTeHIB cBoOoau 1 T.1. s
YHIBEpCATEHUX MaHIMyJISTOPIB YHCIIO CTYTIEHIB cCBOOOAH - 5-6.

Manmuit yac nuKIry 00OpOOKHM JeTanel ITaMITyBaHHSM BHCYBA€ IiIBHINEHI BUMOTH 10 IIBUIKOMIT it yHiBepcansHOCTI [1P.



Jlekuia Nod

ABTOMATHU3ALIA ITPOLHECIB HITAMITYBAHHSA 31 IITYYHUX
3AI'OTOBOK

[Ipy mTammyBanHi BUPOOIB 31 IITY4YHOI 3aroTOBKHM HEOOXIIHO 3IIMCHUTH
Oe3repepBHY Opi€HTALlI0 3arO0TOBOK 1 MEPI0JIMYHY M0Aady iX y poOouy 30HY IITaMIIa.

Po3BHBa€THCS MUIAXOM CTBOpPEHHS 3aC00iB A., O yCTaHOBIIOIOTHCSA Ha Tpec,
TOOTO YHIBEpCallbHUX, 1 3aCO0IB aBTOMAaTH3aIlii, Mo BOYJOBYIOThCS OE3MOCEPEIHBO B
IHCTPYMEHT (IITamm).

Kaacudikauisi 3aBaHTa:KyBaJIbLHUX ABTOMATHUYHHUX NPHUCTPOIB
3asanmasicysanvui | Ti, wgo nooaromo suthzz;Lzuroomb Cmanenipywui | Tpancnopmyioui
Bynkepu, JKuBunbHUKY, Ckupaui, Cxinsy, Konobwn,
Mara3uHu IubepHi, IIpuctpoi, oo CrpuxHi, Cxunn,

PeBonbBepHI, BUHOCATH Kacera 3 Tpancnoprepy,
['pefidepni, M1IHOMHUM Bibparriitai
Kom0i"oBaHi, MEXaHI3MOM JIOTKH
MexaHiuHi pyKku

3aBaHTa)XyBaJIbHI TPUCTPOi TPU3HAYEHI [UIsI 3aBaHTKEHHS IKUBUIIHHHUKA
3aroTOBKaMHU B OPIEHTOBAHOMY IOJIOKEHHI.

[IpucTpoi, 1110 MoAaI0Th - MoJa4a 3ar0TOBOK y poO0Yy 30HY IITaMIIA.

TpancnopTyroui OpucTpoi - AJisi 3B'A3Ky MK aBTOMaTU30BAaHUMU MPUCTPOSIMU 1
TPaHCIIOPTYBAHHS BIIITAMIIOBAaHUX BUPOOIB 3 pOOOUOT 30HU IITAMITY.

CTpYKTYpHA cXeMa aBTOMATH30BaHOI0 0araTonepeaaTHoro mraMmna

1 - TeXHOJIOTIYHUI arperar;

2 - IPUCTPIii, III0 OPIEHTYE;
> > > 3 - )KUBUJILHUH IIPUCTPIM;

2 3 1 4 HHH MpHCTP

6 4 - mpuCTpiH, 110 MOJIAE;

> 5 - mpHCTiid, 1110 BUIAJISIE

pd N 6 - cranenipyroInii i

8 7

TPAHCIOPTYIOUUN IIPUCTPOI;
7 - IpUCTPIH 711 BUJAJICHHS BiJIXO/IB;
8 - mepeaaBaIbHUNA TPUCTPIH.

1. 3aBaHTaKyBa/IbHI PUCTPOIL

PozainsitoTe Ha OyHKEpH 1 Mara3uHH.

bynkepu 3a0e3neuyroTh 3aXOIUIEHHS 3arOTOBOK 13 3arajJibHOi Macu 3aroTOBOK,
OpIEHTYBaHHS B MPOCTOPI 1 BUJAAUY IX 32 3aJaHOI0 MPOTPamMor0: MOIMITYYHO, TPyHaMH,
IOTOKOM.

byHnkepu  Ha3uBalOTh  ABTOMAaTUYHUMH  3aXOIUTIOBAJIbHO-OPIEHTOBHUMU
npuctposimu (A30II).



bYHKEPH

3 3AXOIUIEHHAM 1 OPIEHTALEH 3 3aX OTUICHHSAM 1 OP1€HTALI R 3 3AXOMIICHHAM 1 OPIEHTALIEH
TIOLITYYHO TPYTIaMIT E——
(OBI 1 THHHI . .
rarosl Lm, . Bi0Opauiiini
KAPMAaHIYHKOBbIE CERTOPHI
( C HAXIITOM, BEPTHKATTBHI ) HOKEBI _
3yOuacri 3 PYX OMUMI HATIBBTY JIKAMH
) 13 LIl TKAMH

3 NOTIATAMH

Mara3uHy mpuU3HAa4YeHl Uil HAKONMMYEHHS B OJWH PsiA IEBHOI KUIBKOCTI
3aroTOBOK, 1110 B OPIEHTOBAHOMY TOJIOXKEHHI IEPEMIIIAIOTHCS 10 KUBWIHHUKA T €10

CWJIM TSKIHHA a00 nmpumycoBo. Iloninstorbest Ha TpyOUYacTi (MpsAMi 1 BUTHYTI), JJOTKOBI,
KaceTHI.

JloTku OyBarOTh: BIIKPUTI, HAIIBBIAKPHUTI, 3aKPHUTI.
[TpoaykTuBHicTh OyHKepa (Q 1mIT/XB) BU3HAYAETHCS 32 (HOPMYIIOLO:
O=a;*a 2*”*77

@) - KUIbKICTh MapajelbHUX PAIIB 3aXOIUTIOI0UUX BY31B;

@, - KUTBKICTh 3aroTOBOK, 3aXOIUTIOBAaHMX 3a OJWH POOOYMH MK 3aXOILTIOIOYHM
BY3JIOM;

N- YUCII0 POOOYUX MUKIIIB (00EPTiB, X0/11B) HA XBUJIUHY;

M- KoedimieHT Bigaadi OyhepHOro mpucTporo;

npu a,=2*n*R*/t 1 n=30*V/m*R
OJIEPKYEMO O=a;*60*V*n/t.

R-paniyc 3arap6Horo By3ia;

t-BiACTaHb (KPOK) MK OCSIMHU €JIEMEHTIB 3aXOILIIOIYOr0 BY3Ja;

V - okpy’kHa MIBUIKICTh 3aXOILTIOOYUX BY3J11B, MM/C.

TT=m112737)4

ne M1=Q3ax/Qreop - IMOBIPHICTh 3aXOIMJICHHS;

N,=Qan/Q3ax - ePeKTUBHICTH MPOIIECY 3aXOIJICHHS i OpIEHTAIlli, SIKa 3aJIEKUTH BiJ
BY3JI1B, IO OPIEHTYIOTb;

Qnu - KUTBbKICTh 3arOTOBOK, 1110 MPOMIUINA Yepe3 npuitMad 3a OJUH UK,

14 = (tpo6 — t3yn)/tpo6 - BTpaTH HA IPOCTOIOBAHHS OyHKEpa.

QOyHKepa > NpOAYKTUBHICTh TEXHOJOTTYHOI YCTAaTKyBaHHs Ha 5+25%.



o 3 .
PobGounii 06’em V (Mm’), mo 3abe3nedye Oe3MepepBHICTH POOOTH MPOTITOM

IIPU3HAYECHOTO 4acy:
V=(1/ K1) *Vy*Q*tpoo

K-koedilieHT 3ar10BHEHHS 00’ €My Yalii OyHKepa;
V-00csT OJHIET 3aTOTOBKH;
tpo6 - yac poboTu OyHKepa 6e3 10aTKOBOTO 3aBaHTAXKEHHS.

2. /KuBnJIbHI pucTPOI
3abe3reuytoTh IMojady OpPIEHTOBAHOI 3arOTOBKHM 3 ITO3MIlI 3aBaHTa)KCHHS Ha
po00OYy TO3UIIIFO IITAMITyBaHHS.

Tunm npucTpois, 10 NOJATH

Tun Xapaxkmepucmuka Pyx pusoo Max
3a20MOGKU, MM nepemiuieHHna
mmbepHa tocki s>0.5 IPSMOJTIHIHHHHA NIOB3YH 150
noposHi >100 IHIUBILI. 300
max JI 250
rpeiipepna iocki s>0.5 PAMOJTIHIHHHUH HIOB3YyH 100
00’ eMHI Oy 1b-sIK1 Ball 250
1HAMBIJIL. 1000
peBonbBepHa | miocki s>0.5 0 y3i OKPY>KHOCTI MOB3YyH 100
00’emHI<120 Baj 200
IHIUBIA 300
MeXaHIyHa s>0.5 10 CKJIATHIN MOB3YH 150
pyka Oyab-sKi Tpa€eKTOpii B OHIN 1HIUBI. 200
[UIOIINHI
MaHIMyJsATOp | OyAb-sIKi y OyIb-sKuit IHIIUBII. <500
[UIOLIMHIL

IInOepHi mogaui
3aCTOCOBYIOTh B OJHOMO3UIIHOMY 1 KOMOIHOBAaHOMY IITaMITaX, KOJIM HaIPSMOK

MEPEMIIICHHS 3aTOTOBKH 301Ta€ThCsl 3 HAIPSIMKOM PYXy OpTaHy, SIKUid 3aXOIUTIOE.
OO0oB'sI3k0Ba YMOBa - HAsBHICTH IUIOIIMHHU, IO SKIH IMEPEMIIICHHS 3arOTOBKH

pernamentoBane 'OCT 15824-81.

KuBuiisHUKH HOepHi

3 mojavero MomTyIHO

3 rmogayero KackamoM

3 nogavero TOPixKKOI0

|

3 GaliOHETHUM E E
MEXaHi3MOM & = = = 5

s =
MasTHUKOBOI'O PyXy =g g = % 3 é
mbepa CRCE: Nz é = = =
=53 2 = 5 2 g
25 = = 8, 2, = =
» = H ™ ™ ™ 12 ™




n — 1 — 3aroTOBKHU;

2 — MarasuH;

3 — IOIIKMHA PyXy 3arOTOBOK;
4 — pyxnuBui mmoep;

Ve 5 — KIIMHOBHI MEXaHI3M;

1 4 _
N~ / 6 — npy>kuHa.

6

PoGota mmbepHOi mojayi 3ajeXUTh BiJ SKOCTI BHUXITHOT 3aroToBKH (Bif
TUTOIIWH, 33 TUPOK).
[Tpuknaau MpuUBO/IIB:

1 — pelika; 3 1 — mmbep;
1 2 —3yOuvacre A 2 — IITOK, 1110
KOJIECO. IITOBXAE;
<> 3 — IpyKHuHa;

T2 4-pouauku.

&%,

| ——

I'peiidepui mogaui
3aCTOCOBYIOTh y OararocepiifHOMY, MacOBOMY BUPOOHUIITBI B
0araToIno3uIliiHIX Mpecax.

KupunsHUKH rpetidepHi

r i
] | I |
3 BGKUTBHAM MPUBO10M 13 THEB MaT HIHIM 3 M APABIIYHUM 3 KYJTAUKOBU M
Bi /| [10B3yHa PHBOIOM NPUBOAOM TPHBOAOM

| ] | |
JIHITOK 13 KJIaB il aMi
JIHIAOK 3 HAMIBBIIKPHTHMH TpadapeTamu
JIHIAOK 13 JIemaramMmn
JIHIHOK 3 KOJIOTKaM I

KapeTKH 13 BTYJIKaMH

7 > 7 OPUHIMUI Tii: |, <, 1, —



