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BBE/JIEHHE

OOHHM HI OCHOBHRIX BONOPOCOR B pPelieHHH MpofiieMbl MeXIHHIALMH H
BT OMATHIALEH MATOMHOrD SHEOTHOROACTEA OCTACTCH MANTFIEIOE JOCHHE KO DR, HE
KOTopoe NMpHXeauTca 40, .,65% BeeX TPYIOBLIX IATPAT Mo oSCTVAHBAHHIO H YXOIY
B OTHRIMH

IMposeneribie HCCTENOBAHHA OTEMECTBEHHBIMH H 13py0e#HBIMH YieHRIMH
MOKAILEBAKT, MT0 NPOHIBOIHTEIBHOCTE TPYAA OMepaTopd AOHILHBIX YCTAHOBOK
NpoNopUHOHATEHS ofLeMy pPyYHLIX  farpar.  [lckmodeHHe HIH  coKpaleHHe
HEKOTOPLIN PYUHBRIY OMEpalHil NOBOIEET VIVHIIHTE OPraHH2sHe o NOBRICHTE
MPOHIBOTHTENLHOCTE TPYAA MPH MANTHHHOM 10€HHH.

OOHHM HIT pPeleépBOB CHIDKEHHA IATPaT TPyAa MOpH OpPpOHIBOJCTEE MOM0KA
ARIIHETCH  MOBRINEHHe YPOBHA MEXAHHIAIMH JOocHHA KOpoB HA  OCHORE
COBCPUICHCTROBAHHA CYIICCTEYIINY H COITAHHA HOBBRIX JOHIBHAIX ATNIAPATOR,
OCVIICC TR0 MY GLICTPOE H NOMHOE BHULAHBAHHE AHBOTHRIX. Bonbllog BIMSAHHE
Ha MOTEOOITIATY SHBOTHOID OKAILEIET BEMHOIHA IJIH-IIHETEI- BAIKYYMA H ETD
KomefaHHa B npoecce padon: J0HILHOMe AIApaTa. OJHHM HT BAdHLE (aKTopoR
NOBLUNEHHA MOTOMHOA NPOIVETHRBHOCTH, HAPANY ¢ BRICOKHM TéHETHUECKHM
NOTEHHHATOM  EHBOTHRIX o COANAHCHPOBAHHLIM  KOPMICHHEM,  HAMIHETCR
fprmononrecs ofociosannoe GeiBpedHoe CO MANAINIM PEXHMOM MAITHHHOS
AOEHHE KO} 0oR.

[onnbHLIA anmapar B npolecce Q0eHHA JO/TREH BRBOIHTE MOTOKO, # TaKHe
CTHMYIHPOBATE M DNOAJCpEHBATE  pedaexc ManokooTaauH. CymecTRylomHe
CEpPHITHEBIE JOHTLHBIE AMMTAPATEI HE B MOIHOH Mepe BLNIOTHANT BLONEYKAIaHHBIE
Y HKLIH H2-3 HECOREPIIeH CTROBAHHA KOHCTPYKITHH.

Jagauefi BEKP smmanack paspaGoTia  aBTOMATHIHpORAHHOA  MolOHIEHOM
AHUBHOR VOTAHOBKH JUIH  (hepMepokHX XOHiCTR, KOTOphOi YAOBNCTROpAN Obi

oMo I eckHM TPelOBAHHAM #3B OTHOTO,



1LIUTEPATYPHO-MATEHTHLIN OB30P
1.1 AHATHT CYILECTE VIOMLHX K 0HCTP YK IR Mo IUILHBIX JI0IUIEHLIX YOTAHOROK

B HacTOMIlee BpeMdA B MHpe coijaHkl Oonbilloe MHOKECTBO MOOHIBHEIX
AMULHEI VITAHOBOK, KOTOPEIE OTIHMANTCA KOHCTPVETHEHLIME OCO0eHHOCTAMH H
HME T OnpeleficHHbIe MPeHMyIIecTha H HENOCTATRH

Hamefi 2agauefi Ownma  pazpalforka  MoOHILHOA  ARTOMATHIHPOR AHHOM
.IIDI-IJIL-HEﬂ:I YVCTAHOBKH, EKOTOPEE O ORKOHMEHHNH 2§Dpogecca MOMORGOTIAH
BLITATHEATA 51 J0H/MLHEIE AITIAPATE] ¢ BRIMEHH KopoBkl Ge3 yracTHA onepatopa. [ina
ATOr0 HeoGXOMHMO HCKHOYHTE  HMERMIHECH HEJOCTATKH  CVIIeCTEVIONIHX
KOHCTPYHRIIHA H of0CHOBATE MIAPAMETPhl paGoTh paspafaThBacMOTro AITTApaTA,

Oma 71oro =TobLI MOpOBECTH AHAMHI CYIMECTRYVIOIIHY KOHCTPVELHH MBI
PACCMOTPETH PAJ KOHCTPYILHIL

MoGHIEHYI0 JOWIEHVIO YCTaHOBKY «[loomkax» paspalorann Ha apoje,
HAXOARIeMCR B ropoje Muacce YenabuHokKofl ofimactH (pucyHox 1.1). [laHH0e
NPEanpHATHe CHeUHUTHINPY ETCH HA BROTY CKe NOHEHBIC YCTAHOBOK NS BOEX BHIOB
CENMLCKOXOTANCTREHHLIY AHBOTHRIX. KOpoB, ko3, oeey, Kolwimml HanGonee
BOCTpefORAHE] JOHTLHEIE ANMAPATE] UIH KOPOR ~ OHH HOCAT HMA « [Joomma 1Py HIH
w/lotomka 1C». [Mocnegrie cHaldelh! GUIHKOHOBBIMH HacaJKaMH 1A BhIMEHH,
TMPOMHLIMG H JOIToReHRIMH, «[{otomka 1 KC» — MogHpHEALIHA 178 0Bell, KolbLmi
H K03, MOJOTHAHHAR 1A CTPOEHHA TETA HE 0MeHk KPYTIHLI AHBOTHLD. PampadoTaHk
Takke MogenH «Jloomka TangeMm» And oJHOBpeMeHHOH JoifkH JRYX KOpOBR H
a[]olonrka Y HHB EpCAny ¢ VRETHIYCHHLIM o0hemMom GHIoHa.

DcolleHHOCTRE) KOHCTPYVELMH SRISCTCH  HACOC, KOTOPRIA B 3TOH MOgeIH
nopumesoii. Ilo cpapHeHHID ¢ BaKyyMHEIM oH pafoTaeT ropazqoe THime, He olpazyn
MACTAHOH MO, KpoMe Toro, eMy Heé TpelyeTcH MVILCATOP - MEXAHHIM HACTpOEH
HAl ECTECTR EHHVIO MMVIBCALIHIO — 64 VAapa B MUHYTY. OH HMHETHPYET COCAHHE MOMOKS
TeficHKOM, H KOpOBa BO BpeMs A0MAKH Bejger cela aiokofiHo, KokaHas MaHxera v
NOPUHA  (KOTOPYK  NpH HeoOXOOHMOCTH  JIErks  3aMeHHTh)  ofecredHBaer
HeOONOIHMYH TEPMETH'HOCTE, a4 JAATEHHE EKOHTPWHPYVETCE MAHOMETPOAL

n.]}ﬂ!pilll{hlﬂ BCTABKH Y CTAKAHOE, HAJERAIHACA HE COCKH, YITPOITAKYT KOHTPOAL 34



nojJaTel Manoks. ACHHXPOHHBIN JRHIATENE, 00MOTKS KOTOPOTo clenana it MeaHoH
NPOROTIORH, CTVAHT J0MT0, KiK H NPpoHLT BMECTHTEMLHBI GHAOH H3 HepRaBeiiH,
OH HMeeT TUIOTHO JAKPLEBAIIIYIOCA KPLOIKY H PYMKY A8 yAo0cTBA MepeHockH.
IMepeMeIaTh JOHMLHVIO YCTAHOBKY NOTHOCTRI MOZHO OPH §NOMOIIH KOmec.

PACTIONIOREHHLIX Ha HIGKHeN 1acTH paMbl.

Prcyrok 1.1 - ©oTo J0HTEHOTD AMTAPATA [[0MOIIKA

[penmymectsa: Manoe norpefnedne sHepruH — «J{ololIkes ee HYEHO
MEHBINE, qeM OOBIKHOBSHHOMY VTIOTY HIH MEKpoBaHoBKe. [IpocTan KOHCTPYRLHA,
JOCTYTIHOCTD BCEX WIEMEHTOB AMA 00Ty #HBAHHA H PEMOHTA, OTIHMHLIY CEPBHC H
HAMHYHE 3IaIMacTell Yy MNpoHBOoIHTend BHIOH H KOLIEKTOp CIemaHEl HI
HEpKARSOMEN CTANH, MO3TOMY OHH Hé NOJBEpKeHL! pHapaHHe. OTCYTCTRHE
My/LCATOPA, KOTOPRIA MOMET 3ARHCHVTE (MTO NPHUYHHAST Bpe] KHBOTHOMY).
VeTaHOBKA 01eHE KOMITAKTHAR H JIeTKaA — ¢ Heil Ge1 TpyJa cnpamnAeTcd AeHITHHA,
¥ nobubie Konech NOIBWIMOT ORICTPO IEpeMEIATh ArPEerar. MNPH JTOM AIMIAPATYPY
MOZHO TMOBECHTE HA pPyUKY, OTIHYHAS KOMIOHOBEA Hjlems  Gnarojaps
MHHAMEHHOMY 1I¢HTPY TAKECTH AIMTapaT OT/IHYAETCA YCToHYHBOCTRIO. [lame eciH
KopoBa BI0pLIKHET, OH He nepeepHeTcA Hales bl acHHXPOHHBIA MOTOP, YAAMHO
pazMenieHHbIT — HA SaAHEH MacTH pambl. OH Xopoino o6IyBaeTci BOIIYXOM H MaI0

rpeeTes.



Henocratkn: CHnoBofl kalens HMeeT HETOCTATOYHYHY THHY, NO3TOMY
HMYACTVIO) TPHXOAHTCH NOKVITATE YUTHHHTER. MonouHsii GHI0H HI HepEaseHKH
HEMPOIWNaIEH. HET ¥ HETD H ORI, 3To He BCerja }r,:[uﬁ}m = HE& BHIHD YVPOREH:
REOTIOECA.

Pama JOHMRHOH VCTAHOBKM CBApPEHHAR H2 CTAMBHRIX MpodHutedt, NexHT B
OCHOBE KOHCTPYKIIHH. Bee aieMeHTR! NpHCOeIHHEHE! K paMe pH momomH Gonros,
3T NIeKTPHYeCKHH aCHHXPOHHLIT IBHTATENL, HACOC ¢ NPHBOAOM, KOlTeca (pynesoe
H OBa GOMLINHX), A TAKEE IIONIAAKA, HE KOTOPYH CTABHTCH MOA0MHEE OHAoH.
ITMeeTcd pyuKs, HA KOTOPYH) KPeIHTCH AMMIAPaTYpPa BO BpeMs MepesoskH WiH
XpaHeHHA, BHIOH HE HEpEABCHOMIERN CTATH BO BRpeMsA J0AKH (0 TAKEES ITPH Nepernike)
CTABHTCA HA (NELHANEHYI0 TUTHOAAKY KpVIIod QopMbl, cHAGKEHHYH OOPTHESMH.
KoscTpykiHa 3T0H MIOMATKH MOIBOISET OMeHh MIOTHO adHKcHpoRaTh OHaoH
Motop pazMemled Ha paMe czagH. OH OCHALNEH IHYPOM NHTAHHA H KHOITKORM,
BRMIOYANIER H BRETOYamed ero. Urtolbl IMIMHTHTE JRHTATENE OT TEPCTPYION,
NPHMEHRETCH  IVIABKHA NPEIoXPAHHTENL A N Nepelats ARHGKEHHA [OpUIIHI
HACOCE CVAHT pPeMEHHON MIKHBE, IKpeIUleHHRE Ha pase. [MopmHeroll Hacoc
npencTapnsger cofol IMTHEIPHIYECKHH pelepavap BMECTHMOCTLEY ABA JIHTPA
BHVIPH ¥ HEro XoJMT BREEpX M BHHT NOpiieHk, cHaG#ReHHLI npouHofl KosaHoR
HAKAAIKOH, OH co3IAeT BHYTPH HACOCA BAKYYM, 00ecieuHBaAS OTCACRIBAHHE MOJIOKS
B HYEHOM pHTME. B HILRMHeH H BepXHEH KpLINKE HACOCA HMEOTCH OTBEPCTHA. B
HHAHEEe BCTARMTETCH IMATYH MOPIIHA, 4 B BepXHee - MITYLEP, NoAcoeTHHASMLET K
BAKYYMHOMY UUTAHTY. Tarke BRepyY Hacoc ofopyAoRaH JBYMA KmanaHamy, [[ns
KOHTPOUIA JARICHHA CTOMT MAHOMETD.

Armaparypia AnA JoeHHA - 2T0 SeThIPpE CTdKAHA, CASTAHHLIX &HI
HepaHaneomed cTany. IIpoIpasHLIE BCTARKH HA HEX Jal0T BOIMOZHOCTE BHIETE, KK
HAET MOMTOKS H3 KaAJ0A 98 CTH BeIMEHH. ¥ 100HAA KOHCTPYKLHA CTAKAHOB MTOBAIAeT
HAMETH HX HA COCKH GLICTPO H He NMPHYHHAST KOPORAM HH Maiefunero mckoMmdopTa,

AHBOTHRIE OLICTPO NPHBLKAKT K AITTAPATY H CTOAT CMHPHO.



] — panm, 2 — mofnoLER GHAooM, 3 — [AOMAKMAR AONApATYPE, 4 — BELEYYMMETD, § —
TIopinHeEsol Hatoc, 6 — PERYETOP, 1 — SNEKTP IEHTIT &Ik
PHcoyxok 1.2 - Cxema JowisHoro armapata [Joiomka

TpHHLHT pafoTs! JOHALHON VCTAHOBKH JAKICAETCA B CNEIYIOMIEM IpH
BETIONMEHHH VIEKTPHYecKoro JRHTATENH BHEEHHEe "Yepel pelyKTop Mepegaercd
HACOCY, MopIeHh KOTOPOTO HAHHAET MepeMellaTECA N BEPTHKAMH. 3a CHET 5TOro,
A TAKAKC 33 CMET KMAANAaHa (YCTAHORMCHHOTO HA Kpbillike Hacoca) B GHioHe Ans
Motoka ofpasyercd BakyyM. 370 NpoHcxXedHT ¢ onpeleteHHoll 4actotoft (64
MyTLCAIHE B MHHYTY), H B MOMEHT pampeReHHT Bo3[yXa MOIOKO OTcCAChIBAETCA B
CTAKAHE! H MeeTcA B Onaon. [pH ero 3anmoHEeHHH arperaT BLIKDOTa0T. UTobLI
AOHTBHAA YCTAHOBRKA JOIN0 OTYAHIA HOIPARHO, HYAHO eARCHCICIhHO CMAIbEBATHL
MopiueHs ¢ UHIHHAPOM, @ TAK#Ke NPOMbIBATE OT OCTATHOR MQIOKA JOHITRHYIO
anmaparypy. [InA TINATENLHOH €€ OMHCTKH B KoMImlekTe & [olomEM» HIVT
Cr e [HATLHEIE epITHEH.

KommnexkraiHa MofHikHol JoHnkHoA veraHoasd Bosao MMU (proyhok 1.3)
kommaHiH DeLaval Brmoqaer Belipo HI HepiaRewiedl cranH ésxoctsie 15 1,
NoJBecHYW YacTh, KPLOUKY, paMy, HaNpaRlmomyle nDogfepaxH, Halop ana
nogemodeHHa  IIpH Heol0XOMHMOCTH, VCTAHOBKA ¢ OJHHM BedpoM  JIETKo

MOJEpHHHPYETCA B YCTAHOBKY © ABYMA BEIPaMH, JETATH PaMLl METKO TaMeH moTC.



Gaarogaps JOMOTHHTENBHOMY KOMITTEKTY MojJepHHzalHH Bosio ofumyi éMKocTh
BEJEP MOAHO VECTHMHTL A0 50 THTpOS,

iz

T4

13

)
™
P

1 - Tenenka, I - NoNBEcHAA YacTh, 3 — KOMMeKToD, 4 — PETYARTOp BaKyyMa, 5§ — BIKYYWMET], 6 —
BAKYYMHLIT DATRYOOK, T = TYLCETap, § = OepeXofHEL mym-catopa, § = segpo 25 o, 10 - sphnoxs
BeEgpa; 11 — YILIOTHHTEMLHOS EONEL0 KPBI Beqpa, 12 — pesHoesii HakoHe HNK Ha pywme, 13 —
PEIHHCBAS Howka, 14 — pbMar nogBecHoll Gucry, 15 - MOOKOIpeBom, 16 — oOMHAPHLIR

BECYYMOIpaOBOM, 17 — mEHM TPYDH, 18 - BOINYIIHAR HMITYILCHAA TpYOKa, 19 — panyyaHEN Gnok,
20 = IaMOpHLE kTartas

PaeyHok 1.3 — MoGuneHaa folnsHad veTaHoska (MMTU 11) Bogio koMmaHuH
DeLaval
Boao MMU ¢ ogHHM BegpoM TMOIBOMSET JOHTE O6-8 KOpoR B 9ac
Honomezopanne yoraHorok Boso MMU, mpe colimofenHH NpaRHn  JOeHHA,
CrIocOGCTBYET CHHMKEHHK) CTPeccR Y KOpoB, [OMOTaer COXpAHHTE 3MOPOBLE
#HBOTHLIX, IMMOBBICHTL YAOH H KaMeCTRO MOMOKA. YCTAHOBKA OTINHMAETCH
HANEAHOCTEI B IJECUIVATALIHH, [pocToToil B ofCIy#HBAHHH @ H  MoOKeT
HCMOMEIORATECH KAK B JHYMHBRI NOJACOOHLIY XoadACTBAX, TAK H HAa HefoMLUIHX H

CPEAHHE (hepnaX,



TexHHUYECKaA XapaKTepHCTHED JoHNEHOA yeraHoBkH Boso MMU npuerencHa

B Tafimue 1.1,

Talmina 1.1 - TexHirieckan XapaKkT epHCTHIA

HanmeHopanue M1 MBI | MM

K omtuecteo nopecHbx qacTed 1 2
Eomsuecrao sefiep 1 - | 2
E.n.-n.-:u:n-. Befpa M1 t:mmuﬂ LT:I.'I'I].-I: il ]
Pacuerian fipai e -:numm-::-m h.uzlp-:uf‘-lzc* ] | 16
Tpo oM TeamsHOC TS BakyyMEOrD Hicoca, JIMHH 170
MotiocThs AR raTess, kBT 075
[omomogerite k anModasofl cers ¢ wactotall, [l 50
Biec nyeToll yeTasom, KT 61 | 52

VYeravorky MMU uod#Ho nepeMellaTh TOMLKO HA KanecaX. Paismemator
yeraHosky MMU Ha poeHofl noBepxHoctd. wTolbl  H3bekaTs BOIMOSHOE
nepesopatHeanie, Heolxogumo Obimh ocobeHHO OCTOPORHBIM [PH IepeMenleHHH
veTaHoRKH MMU mo HepoRHOH MOBEPXHOCTH.

JanyCcKRaT WEKTPOIBHIATENE ¢ NOoMOMEW KHOMkH BEJL C noMmomkio
BAKYYMMETPa HeolX0aHMO MpOoBePHTL YPOBCHL BAKYYMA - OH JO/KCH COCTARIATD
44-46 xlla. OTkpoHTe MNOPHLET KNamaH 3ABepUIHTe NpOUEIyPY NOArOTOBKH
BEIMEHH H HARMHTE Ha CTOMOPHEN] KNAMAH HA KOTTEKTOpEe MOTOKA, TMOCTE 3TOro
nocinegoBaTelkHo MNoJcoe HHNT € JOHTEHEE CTAKAHEL

Koria B BLIMEHH He OCTANOCH MOMOKA, HeolXOAHMO MOTAHYTH CTOMIOPHBT
KIaMaH H CHATH NOJBECHYH HAcTh. 3AKPoATE IAMOPHLI KIANEAH. JaBepiiHE CeaHC
JOEHHA. OTHKITHMHTE VIEKTPOIRHTATEND, HAAAR Ha KHOMKY BBIKTL

ATpEraT HHIHBHIYAMTEHOTO JoeHHA Al (pHcyHOK 1.4) cOCTOHT HT CT&IVIONIHK
COCTARHLIX TacTed.

PafioTa arperata JOHIBHOTO OCHOBAHA HA NPHHLIHITE 0TCOCA MOUTOKR JOHILHOMH
AMMAPATYPOH HI COCKOB BLIMEHH KOPOBBLI MOX JeHCTBHEM PaipeskeHHA (BAKYyMa),
COITABAEMOTD B CHCTEME TPY GOMpPOoBOJ0B BAKYYMHLEIM HACOCOM.

JoHNEHER armapar pafoTaeT Mo ARYVXTAKTHOMY NPHHIMITY © YacToTo MmyJmkcaipsl
6145 mMyNLCOB B MHHVTY. KadEnas MymboillHAe COCTOHT HI TAKTa COCAHHA H TAKTA
caaTHA [IpH coelHHeHHH JoHIBHOID AMIAPATA ¢ BAKYYMIIPOBOJOM B JOHTLHOM

Befjpe, A NMITaHTe MOMOTHOM H NMOJOOCKOBRIN KAMepaX JOHMNEHLEIN CTAKAHOBR, HATETRIT




Hi COCKH KOpOBBI, CORIACTCA BAKYYMMeTpHYeckHe aamnenHe, IlynkcaTopoM B
MEKCTEHHOR KaMepe JOHILHOTO CTAKEHN CORIMETCA TO  BAKYYMMETpHYECKoe

JARTEHHE, TO ITIIﬂI:d]E‘FHﬂE AARTEHHE, MTO BRITLBAET ITY ML CALTFRY COCK OB O PETHELI.
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1 — KcnecHaq Dasa ¢ ocHoBaHMeM, I — SnexTpomsdretens [E-105-370-8, 3 - Hococ HE4, 4 —
Pecrpep, 5~ BakyyheqperyHatop AR peryiHposct Bent Tk BayyMMeTpH 160 0r 0 NERNsHHA, 6
- Ilrytiep A nofoosfMieHHa Aomsof atnapatypet, T - kyp o memkolf, 8 ~ Pyoamee, 5 -
BurozotwaTers  agTosmTHaecn#, 10 - Bakyyseaerp, 11 - ITnymerene-secnerkxa, 12 -
Macnenposom 13 — [xeer T ), 14 — Pesesib (Teon 0-710), 15 — Kosyx snexTpogesraTens, 16
- Yanommtans, 17 - Knanm

PrHcyHOK 1.4 — OGmHA BHA arperata JowmsHoro AJ-01

B MoMeHT. KOIJa B MEHECTEHHON HKaMepe [QoHILHOTO CTakaHa co3gacTcH
BAKYYMMETPIMECKOe JaBleHHe, NMPOHCXOAHT TAKT COCAHHA, TPH 3TOM CTEHKH
COCKOBOH pelHHbI BLOTpAMIeHbL. B cioegylomuil MoMEHT, KOTOA B MeRCTEHHOR
KAMEpe COIARETCH aTMocepHOe NARTeHHE, CTEHKH COCKOBOH peIHHEI NpornbanTc
H CEHMAOT COCOK - MPOHCXOANT TAKT CRATHA TakT cOCaHHa H CRATHA MOKAZAH Ha
pHCYHEe 1.5,

TagT cocaHnA:

1. MembpaHa mmbcaTopa Mo JeACTEHEM paIpAEeHHA BRITHGAETCA, VCTAHARTHE AR
KnanaH (PFHc.l.5) B BepXHes NOTOKEHHE, MEPERPLIBAT JOCTYT BOIIYXA B MYNLCATOP.
Papa&cHHe pAQIpOCTPAHACTCH B MEECT SHHYIO KaMepy JOHILHOTO CTakaHa, Tk KAk

MEOACTEHHAY H MOOCOCKOBAR EAMEpL] JO0HTILHOTD CTakaHd HIXOOATCH NDoxg



BAKYYMMETPHYECKHM JaRTeHHEM ¢ OJHHAKOBRIMH NAPAMeTPAMH, CTEHEH cocKoBoi
PEIHHL! BOIEJCTRHE €€ YIPYTOCTH BRNPAMIEIOTCA H NPOHCKOANT 0TCOC MOTOKA H2

COCKA.
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Prcynok 1.5 ~ Cxema paloTel ammapaTa JOHMLHOTO
2, BakyyMMeTPHMEcKoe Jan/leHHe Tepe’ KanHipoBoIHOE DTREPCTHE H KOMLLERYH

KAHABKY, PaclIolomeHHVI0O  MeERIY KiMeépoH H 2 KOIRIOM  MTLCATOpa
pacnpocTpaHAeTcA noa membpany. PaipaseHde Han wmembpadoft u noa Hed



CTAHOBHTCA OJHHAKOBRIM H KIMIaH nNoj JefAcTBHEM aTMOC(epHOTD JaRTeHHA
OIYCKAETCH BHHI, MPEKpalllag JOCTYIT PAspPREEHHS B MEKCTEHHYH KaMepy
JMUIEHOID CTAaENHG. Ha >ToM TAKT cOCAHHA 3AKAHYHRAETCH H HIYTHHASTCHA TakT
CAATHA.
TakT caarmn:
ATmocepHoe JARTEHHE M0 DUTAHTY MEPeMEHHOr0 BAKYYMA PacIpocTpaHIeTes
B MEECTEHHYID KaMepy JHUILHOTD CTAKaHE, ORIILEAA JaRNEHHE HA Ha[Fy SHY
CTEHKY COCKOBOH PETIHEL CEHAMAT COCOK H, TEM CAMEIM, [TPOHIROOA ET0 MATTIE
OQHOBPEMEHHO  aTMocdepHoe  NARNEHHE Hepe  Toke  KUHGpoROoYHOe
OTBEPCTHE B KAHABKY PACIPOCTPAHACTCA Mo MeMGpaHy NMynLcaTopa, nporubaer ee,
MOJHHMAA KMAIAH B BEepXHEEe [IUIMKEHHE, MePpEeKpRBAA JOCTYI BOIIYXA B

MEECTEHHYIO KAMePy JOHMTBHOIND CTAKAA, H IHKT NOETOPAETCA

12 AHATHT CYILECTEYIOUIY KOHCTP VEIDN MAHMIY/IRTOPOR M0 cHHA

Tak kak Hamed 3agadel Gbino pazpaboTats MOGHIBHVED JOHILHYIO YCTAHORKY
C BOIMOEHOCTERY ABTOMATHYMECHKODD CHATHA JOHNBHLIN #ANMAPATOR C© 2BhLIMEHH
KOPOBLL, HAM HYAEHO MPpOiHAMTHIHPORATE CYIIECTRVIOIMIHE MAHHITYVIATOPE] J0eHHL

YVerpoficTeo WA CHATHA JOWIEHOTO AITAPATA N0 SRTOPCKOMY CRHCT LOTRY
Nu TE4840. KoHcrpyruda pampaloTaHa ¢ UeThio  MoBbomeHHs 3¢ ekTHRBHOCTH
J0EHHA H HagedHocTH pafoTsl A0WELHOTO AMMapaTa myTeM crafwmMIaimMH
BAKYYMHOIO pesdHMa. YCTpoiicTRO ANA CHATHA JOHILHOFO AIMAPaTa COCTOHT HE
nojseckH 1, TAH 1, Gnoka YNpaRileHHs 3 H BRMOYATENS MOTOKONpoBois 4
ipHcyHok 1.6), [Toasecka | BROMOHEH B BIAC COETHHEHHRI NMPVEHHAMEA 5 Tpapepc
6 1 7. Mexny TpaRepcaMH paiMeNieHhl TEMECKOMHIECKHE CTEPERHH § H MeXaHHIM
BETIOMeHHA. HHAMHIT CcTep#eHb BLOTOMHEH B BHJIE THAPpOIEHMHHApa 10, BHYTpH
KOTOpOro paiMened nepdopHpoBaHHeE mToK 11 ¢ mopimmHed 121 § nanaHoM 13,
IIpn  cHHHCHHH MoloKoOTAaMH Onok  yropasnends 3 awpabatsiBacT  cHIHAT
BEIHSMEHHA MEXAHHIMA BT CHHA, THAPOHIHHAP 10 ABHIacTCcH BB epX, HATHITHE aA

TATY 1, OpPOHCXOOHT JoAof #HBoTHOTO. [Topmens 12



PrcyHok 1.6 - CxXema yoTpoRcTBA JNA CHATHA JOHTBHOTO ATMapaTta
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ProyHok 1.7 - MeXaHHIM BKTHO TeHHS



H rapoiHmHHAp 10 obecnewnmaroT JesMndupyioniad sdupert. [TpH HATAREHHH TAMH
1 HavmMHaeTcA NepemenienHe  T-ob0patHoro peMara 18 a0 cpalaThmaHHA
BLIKTIOSATETel 19 H 0TEMOMeHHA J0HILHLIX CTAKIHOR,

Y CTpoficTRO A CHATHA JMUTHHOID AMMAPaTa COCTOHT HI NoJReckH 1. TATH 1.
Gnoka YIIpaRTeHHA 3 H BRIKIOYATens Manokornpoeoa 4. [Toarecka | RRITOMHEH! B
BHJE COEMHHEHHBIX MPYAHHAMH 5 HenoJBHAHOA 6 (F0KPEITIeHHOR MapHHPHO Ha
HecyLiei KoHCTPYKLUHH J0HTLHOTO 1A7148) H NOJBHEHOHN 7 TpaBepc, MedIy KoTOPRIMH
pazMeneHkl TENeCKOMHMeCKHE CTePAHH § H MeXaHHIM BIITIOSeHHA 9.

TeneckommMecsye crepkin §  BRMOIHGOT  (YHKUIME  JeMnHpyIOmero
yerpoficraa, Ha noapHaHofl Tpapepce 7 AECTKO IAKPEUIeH MMIpoUmHIp 10,
BHYTPH KOTOpPOTO PaiMelleH #HeCcTKo IaKpPEUIEHHBIT HA HEMOIBHAHON Tpasepce 6
nomidl mepdopipoBaHHel] mToxk 11 ¢ npopmHem 11, pacmonomeHHLIM B
rHApOUTHHAPE 10 ¢ KoMLLEBLIM 3830POM H MIAPHKOBRIM NEPETYCKHBIM KITanaHoM
13 oqHOCTOPOHHETD JIEHCTRHA.

Ha noasisHoN Tpasepee 3akpeilieH CTakaH 14 ¢ peryaHpyiamed rmolsatie
TNPYEHHEL 15 perymHposormioi sTyIKoH 16, B KoTopoll ycTaHoRTeH XBocToBHE 17 T-
pfpamoro pemara 18, Ha craxkame 14 ycTaHoRneHml, BRIKmoHaTerm 19 ana
BImHMOIecTRHA ¢ HHMH T-o00paiHoro peraara 18,

Ha pepxHell Tpapepce 6 3akpervieHa rwmksa 20 ¢ NpoioibHbIM MAZ0M 8
MepEMEIIEHHA M0 HEMY JIAKPeIMeHHOr0 HA MmMapouwmHHape 10 ymopa 21,
BIHMOASICTRYIOMEr0 ¢ MEXAHHIMOM BETIOMEHHSA 9, COCTOMIMM H1 JRYIUIEYEro
perara 11, SMKpeIeHHOro Ha TrHnbie 20 N8 BIaHMOACACTEHME CO INTOKOM
WEKTpoMarHHTA 23, 3MKpPOUIcHHOID HA 3TOA #e rIkae 20, ¥ npyvames 14,
VAEpAHRAOIEH B BEPTHKAMLHOM nDonoxeHHd poerdar 22 (pucymox 1.7). Brok
VITpaRTeHHA 3 CBATAH WEKTPHMECKH ¢ JATTHKOM HHTEHCHEHOCTH MOTOKA MOToKa 215,
AEKTPOMATHHTOM 13 H BRIKNTHYATETEM MATOKOTTpoROI 4.

YerpoficTRo NA CHATHS JOHNBHOID armiapata padoTaeT cleayiommM obpazom:
nepe]l HaYANOM J0EHHA ONCPATOP PACTATHEACT NPY#HHBR 3 00 (pHKCALHH
TIOIBIGEHOH TACTH Hi MEXAHHIME RINIIYMEHHS 9, B KOTOPOM JBVITIETHH phriar 11

KOpPOTKHM IUIeMOM YOHpaeTca B ynop 11, 8 JTHHHEIM IUTE90M B INTOK



WIEKTPOMATHHTA 13 MpH 3ToM TATA I, NpoBHCAd, JAET BOIMOFHOCTE OMepaTopy
OJleTh AOHILHBIC CTAKAHLL HA COCKH BhIMEHH.

IMpr HHTeHCHBHON MONOKOOTAaYMe TATA 1 HaXogHTcA B paccnafineHHoM
COCTOAHHH, BLINTIOMATEN: MOTOKOOPOEOZAd 4 B HCXOGHOM [IOMOEEHHH He
MPENATCTRYET MPOXOANSHHK MOTOKA Yepes MOMoTHRI mumaHr, [IpH CHREGReHIHH
MOTOKOOTZaYH (g0 200 mn/smmH) GRok yVITpapneHHA 3 BripalaTthBacT BRINOAHOR
CHIHAN NOJaBAeMbIT HA WISKTPOMATHHT 13, KoTopkbi, cpalathman, ocpofomkaaeT
JARYTLMEHH periar I, peMAar NoBOPATHBAETCA H JaeT BOIMOMHOCTE [TOJBFGEHOH
Tpapepce 7  JBRHIATLCA  BREPX, MOCTENEHHO NPEoJOIEBas  CONMpPpOTHRIEHHE
TENeCKOTMHYECKHY CTepaHed 8, HATATHRACTCA TATA 2 H COCKH BLIMEHH OTTRTHRAKTCH
BHHI H HA'HHAETCA NMPOLECe JOBOAA MAPHES MEPernyckHore KNamaHa 13 npHEaT K
BEPXHEMY OTBEPCTHIO H BHAKOCTh MOET MEpPeTeKaTh B TLTY 20 Hepe’ KaIbLIERYD,
Mes, oipayeMyio NOpMHEM 12 H BHYTPeHH el TIOREPKHOCTRIO MHApOUHIHHIpa 10,
cogapan TaxHm obpazom aemmpHpyomai sddexT, HOUmOTAKNHA peikHe PhiBKH H
TOTHKH.

IIpH HATAHEEHHH TATH 1 BcTymaeTr B paloty npyassHa 15, vounee xoTopoidl
PETYVIHPVETCA PENIHPOBOSHOH BTYIKOH 160 H onpelendeM BpeMs JoOBOJAa,
OKAHYHBEARKIeecd, Korga T-ofpammel perar 18 BRDOUHT BRBOTOYATENH 19 H
CHIHAT BE/MOYMeHHA GvIeT MnepelaH HAa BRIKTHHMATENR MOSMOKOIMPOBOAa 4, KoTophd
MepeXMeT MOMOTHLIA OUTAHT H NPEKPATHT MOJAMY BAKYYMa B MOJCOCKOBLIE KAMEPLI
H A0WILHLIE CTAKAHL] OMagyT nod cofcTReHHRIM BecoM, H MOBHCHYT Ha Tare 1.

YerpoAcTRO JIH CHATHA J0WIBHOTO alapaTa (10 ABTOPCKOMY CBHICT e/hCTRY
Nz TO1606.

VerpoficTBo QA CHATHA JOHILHLIX AMMAPATOR CONEPAHT CHIOBM NIEMEHT,
BLIIOMHEHHLET B BHAE ABYX KaMep 1 0 1, paigenenHbx Mexay cofoil membpanoil 3
(pHcyHoK 1.8). B kaMepe I paiMeélneHd NIKHE 5, VOTAHORIEHHLIN CHapV#H INTOKA 6,
HA NOBEPXHOCTH KOTOPOTD BLITOMIHEHA BHHTOBAA KaHaska, Ha kHB 5 HaMaTHIBACTCH
TArA B EHAE Tpoca 9. BounyIiHAR KaMepa 1 cOeAHHEHA ¢ KOUTEKTOpoM, BhITAHY ThiH

TpoC NPHCOETHHASTCH K KowtekTopy. [locte oKoHMaHHA Q0eHHS Mo Bo3gelcTRHEM



BAKYYMA MemGpaHa 3 nepemeniaet WTOK, KOTOPLI B CROK0 ovepes NMPOBOPASTHBAET

INKHA. TpocHK 9 HAMATRIBAETCH H NMOJHHMACT JOHTLHLE armapar.

— i

PHCcyHOK 1.8 -« YerpofcTRO JUTH CHATHA N0HTBHLIX AIMTAPATOR.

Pucynox 1.9 - PaGouee MECTO YCTPOACTER B MPOIECCE JOSHHA
YerpoficTEO N8 CHATHA JOHNMBHRIX AMMIAPATOR COMEPAHT CHITOBOH ATEMEHT,
BLINOMHEHHBET B BHJIE JIBVX Kanmep 1 # 2, paszjenedHbx Mealy coboli memOpanaH 3.
CHIOBOH eMeHT HMeeT Kpiotok 4 nogseca. B kamepe I pasMelled mEHE 5 ¢

BHHTOBON cTymued. IIkHB 5 ycTaHOBJeH CHAPY#H INTOKA 6, HA MOBEPXHOCTH



KOTOPOID BREIOVIHEHA BHHTOBAR KaHABKA. OJIHH KOHEL IITOKA 3AKPEIUIeH B LEHTpe
MeMOpaHLL, i JPYIoH pacnoiioked cHApY #H KaMeph! 2 B HANpan/swonied eTynke 7, B
Kinmepe I yCTaHORTEHA UTACTHKOBAR YTIOPHAA BTYIIKA § Ana cHHGeHMA TpeHHA Ha
MEHE 5 HAMATBIBAETCA THAra, BEOIOJTHEHHad B BHAE KalpoHOBOro TpocHKa 9 ¢
kapaGiHom 10, QN8 NpHCOSIHHEHHA K KOUTekTopy. BozaynmHas kamepa 1 4depes
wryuep 11 coegHHeHa IUaHroM 121 ¢ NepekmiouMATENeM BaKyyMa JIOHTLHOID
AIMAPATa B KommekTope 13,

VeTpoiicTEO YCTAHARTHBAETCH ¢ MNOMOMLIY KPIOIKa 4 MNoJBeca pajgoM ¢
MOIOTHO-BAKYYMHREIM  KpaHOoM 14 smonoxkonporoga 15 J0HIEHOR  YOTAHOBKH
(PHCYHOK 1.9).

Verpoficteo  paforaer cnemyionmiM  ofpazoM:  oepaTop  NOJKTIOMAET
NOHTLHBE AMMIAPAT K CHCTEME MOTOKOMPOBOAA “epel KpaH 14, nojsemHeaer
VETPORCTRO PALOM H HAJNCBAET CTAKAHLI HA BRIMA FHBOTHOIO. BRITHHYTRIH npe-
BAPHTEMLHO Tpoc 9 kapaliHoM 10 npHCoeIHHEH K KoiekTopy. [lowie okoHYaHHA
JOCHHA TEPEKMIOYAT R BAKYYMA COCOHHAET BOMIVIINYIO KaMmepy 1 ¢ ocHoBHOM
BAKYVMHOH MarHcTpankio. Do BoigeficTRHeM BakyyMa mMemOpaHa 3 nepeMeniaet
MTOK, KOTOPRIT B CROIO oepelh NMpOROPATHREAET mWKHE HA 1—3 ofopora. Tpoc ©
HAMATLIRACTCH, NMOJHHMALT JOHILHLIN armmapar B QHECHPYET ero Ha BhIMEHH Ha
BhIcOTE 500—G600 MM OT YPOBHSA MO,

YeTpoRCTEO A8 CHATHA A0WILHLIX ANMAPATOR, COJEpPEHT CGHUIOBON WI1EMeHT,
BLIIOTHEHHLET B BHIE patjeneHHLIX MexTy colofi memfpanoil qayx kamep, B oJHoM
H3 KOTOPAIX paasetleH ToK, JaKPaUIeHHbIR 0HHM KOHLIOM B LEHTPe MeMOpaHk], a
APYTofl ero KOHEN padiaioseH CHAPYEH Kamephl Tara npoxperrieHa oJHHM
KOHIIOM K JOHILHBIM CTAKAHAM ¢ KOULMEKTOPOM, € LeNkl0 YIPOIeHHA KOHCTPYELIHH,
WTOK cHAGMEH PaCIONOEKEHHEIM BHYTPH KaMephl INKMEOM. 3 HA €0 NMOBEPXHOCTH
BLIIOIHEHA BHHTOBAS KaHABKA, NMPH 3ToM CROGOIHBII KOHE TATH 3AKpEIvIeH Ha
mwxMee. [pyras KaMmepa CHI0OBOTO 35eMEHTa COOGLIEHA © KOMeKTopoM,

1.3 Ipanpmima B TeEXHAKA MAIIHHHOT 0 1o cHHR

IIpH Z0eHHH KOPOR JOHMEHEIM ATPEraToM A0TEHE] BRIIOUTHATECH COEYI0mHe

ofAraTeTLHEIE TPARHIA:



1. [oMTh KOpoBY CHEIYET €EKeIHERHO B OJHO H TOXKE BpeMA,
NpeIycMoTpeHHOE paciopAlikoM AHA HapylmeHHe pacnopaiks MomkeT NpHBECTH K
TOPMOKEHHIO Pedierca MOIOK00T IaH.

1 InAa CTHMYTHPOBAHHA MOMOKOOTINH HEMOCPENCTBEHHO NEpe] TeM, Kak
HAJEBATH JOWILHEIE CTAKAHL] HA COCKH, HEOOX OHMO OGMBITE BRIMA KOPORLI HCT O
Termoi Bogoit (E40445°C) M BLITEPETH MHCTHIM NONOTEHIEM 3T0  [J0MHKHO
CrocofGCTROBATE TAKKE VIIYHIEHHE THIHEHLD MOMGHS, NMO0BLONCHHID £re Ka'TeCTRR
PaspeilE B0 BPEMEHH MeHIY NOIMREBAHHEM BRIMEHH KOPOBLI H HAJERAHHEM
JOHNBEHLIX CTAKAHOR He Jan#ked Onrme Gonkine oqHol MHHYTHL Y KopoR ©
FAMEUICHHBIM PedIeKcoM MONOKOOTAAMH OIHOBPEMEHHO ¢ NOAMLIBAHHEM Cleayer
AMACCHPOBATE BEIMA.

3. [Tepen TeM. KAK HAJETh JOHMLHbIE CTAKAHLL, HI KaEJ000 COCKa HeoOxX o HMO
CAOHTE HECKONTLKO CTPYEK MOIOKA B CTICLHATEHYH KPYAKY, CHHMAOLIAACH KPhOlka
KOTOpOfl  AO/AHA HMETh CHTEYKO MHIH TeMHVE TKAHBR (B KOMIUIEKTE He
M bBaeTeR). 310 nozeonger ofHAPYEHTE 2001eBAHHE KOPOBL] MICTHTOM
(HamriHe XnonkeR). Henkia ciaHRaTh Nepekie CTPYHKH Ha MO

4 JoMEHLIE CTAKAHLI CHEIVET HAJERATE HA COCHH TOMRKO TOrOa, KOrga
BEIIATHEHL! BCE MOJTOT ORHT @1LHEIE (IEPALEHH M KOPORA NPHITYCTHIE MOI0KO,

5 Bo mpeMAa JoeHHA Heo0X0AHMO BHHMATEILHO CieaHTh 33 paloTod
AoHmeHOre ammapata, HalmoamoT 33 Npoueccon JOeHHA Mo NpoIpaHoil BCTABKE
cMoTpoRoH. HopMamHaa Npoao/HT eTkHOCTE JoeHHT 415 MHIL

K KoHLY MoeHHA (depe: 4--5 MHH.) NPOHIREIHTE MAIIMHHOE J0IAHBAHHA, A
HMEHHO OTTHHHTE KOUIEKTOp OIHOA PYyKof BHHI M BOEPEL, H 0AHOBPEMEHHO JIETKD
MACCAMRHPYHTE COOTBETCTRYIOLUTYIO TETBEpPTL BLIMEHH BEepx H BHHI.

CHATHE JAOHNMLHOIO AMMIAPATE JOTAHO OPOHIBOIHTLECE HeéMeUIeHHO Mocne
OKOHYAHHA OTIAYMH MOMOKA, JUIH Yero, NOLIEp#HBad KoUIeKTop oaHoi pykof,
Apyrofl oTTHHHTE KNanaH KOUIeKTopa B nanokeHHe 3 (pHC.G6) CHHMHTe J0HThHBE
armapar. Heflb3d CphBaTh JOHTIhHLIE CTAKAHE] € BRIMEHH.

HPH AOEHHH BRBEJEHME AMOMTONKA MOMKET TPEEPATHTLRCH HI-380 HAITQTIaHHA

JAMULHLIX CTAKAHOE Ha BRIMA. 3ITO NMPpOHCKOIHT BCOIEACTBHE TODND, MTO K KOHLTY



JdOEHHH, KOTAa OCHORHAA #SacTe MOIOKS HT BRIMCHH @VIATEHA, TRAHH ETo

pReccnafimaroTcd o COCKH MoJl BORMEACTEHEM [TOCTOAHHOTD BakvyMma Dvise
BTATHBAKOTCA B JOHILHLIE CTAKAHLL @ CAMH CTAKAHBI "NOATIVT' BEEPX K OCHOBAHHID
cocka. YTo0e! YCIPaHHTE HAMQTIAHHE JOHMBHBLIT CTAKAHOB, TAKKE NPOHIBOOAHTCH
MAIMFHHOE JofanBaHHe [[oJaHBATE KOpPoR PYKAMH Nocie JOeHHA MANIMHON He
CIeAVeT, TAK KaK 2T0 NPHYVYAeT HX K HeNMaTHof oTaade Monoxa B ammmpar, Tyane
BCETO MPHYYaTh KOPOBY K MAIIHHHOMY /D0 3 pyuHOro JoJaHBaHHA cpaty nmocne
OTEMA, HAA ¢ MePB o TAKTALHH.

[Mocnte Mok pexoMEHAVETCS CMAILMATE COCKH  BBRIMEHH Ba3€HHOM

BETCPHHAPHBIM HITH TICLHATEHLIM KPCMOM.

3. BLIEKMIOSIHT € BAKYYMHVIO YCTAHOBKY. IIpoMOHTEe JOINBHYIO aIMapaTypy.



2. TEXHOJMOTHUYECKAS UATH

JoeHHEe KOpOR OCVIIECTRMAETCH ARTOMATHIHPORAHHON MOGHIRHOH JOMILHOM
YCTAHOBKOH

HcxogHble JaHHEIE,

KomH9ecTRO KOpOoR Ha depme, ron, - 15

CpeaHHA roforofl Yool gypasHol Koposkl, KI/roj - 6000

KpaTHoCTL JoeHHA, - L

HawaneHan TEMNEPATYPd MOMOEA, MOocTymamimers Ha obpaborky, °C - +35
Temmepatypa 0XTAEIEHHOTO MOMOKA, °C - 45

TemnepatTypa oxXnasIanomed apTeIHaHCEOR Boakl, “C - +6, .8

TeMmepaTyPa BOOLL 0XUTAAIeHHM B XONoJHIsHOH yeTaHoBRe, °C - +21...3

HeromHg xnagocHa GxeHH - CYIDECTRVEOINTAA XOMOTHTLITAA YCTAHOBED

HeTounne napocHaGaeHHS - CYINECTRVIONIAA KOTETEHAR

HanrnedHe rperoniero napa B anmapare, Klla - He menee 40

TemnepaTypa TerrodHow e, °C - 95

TeMTIEpaTVPa DOAOTPETOID B PETEHEPATOPE MaMoKa, “C - 37

TEMIePaTVPa NacTEPHIOBAHHOTO MOIOKA, “C -00

PaGowee qapneHHe B anmapate, Kla - 240

2.1 DfocHoOB AHHUE TP OCKTHRY eM0H 10 ToHOM TeXHO 10T e CK 0l JIHHITH

BepHBRAIHOE  COJEpHaHHe  KopoR  Hanbonee  MepCneEKTHRHD — Ha
AHBOTHOBOATECKHX NPEANMPHATHAY. [[04T KOPOR TPH 5T0M HI CTAHOUHLIX JOHNEHLIX
YETRHOBKAX PAUTHIHBIX THITOR,

PaznmmeaioT gBa cnocofa MAllHHHOMO JJOeHHT

- HIBMEYEeHHEe MOMIOKA HI BLRIMEHH [PpH [TOMOIE  ITYILCHPYIOW Ero
BAKYVMMETPHYECKOT0 JaRmeHHA B 42-53 klla;

= MEXAHHMECKOE BLUKHMAHHE MOUTOKS HY COCKOR,

Iocne i cocod Moka He MOy SHT MPAK THYeCKoT0 MPHM eHEHHA.

I'oCT 11730-79 «¥ViTAHORKH AOHILHEIE: MPEIVCMATPHBAET KA CCHDHKAITI

H2 IO CITe YO TEVHM T XH A B k-



- VOTOBHA IKCTUTYATALHH - CTAIHOHAPHBIE H NEPelB HEHbIE,

MIONOAKEHHE CTAHKOR [PH  JO0EHHH - HENOJBHEHBIE #H  NOABHAHLIE
(KOHBeilepHLIE),

“EIAHMHOE [MICTIOIIOGECHEE CTAHEKOE HA YCTAHOBHKE - o TaHJens, 'E':Eﬂﬂﬂlv:lﬁ.
TYPHHEET, MapALUTeTsHO-NIPOX 0HEIE, CBPOMaPAIeTh,

[TpoH:=e aq[aT JOHIRHELE VCTAHORKH YMeThIpexX THITOR:

- U1 JoeHHA B cToiIax co cfopoM MONoKa B JoHbHLIe Gugonsl AJT-100A ¢
VHHEEPCANLHLIMH ATV-1 HIH TpeXTAaKTHLIMH ammmaparaMH «Boaras B JAC-1B,
JAC-1B ¢ YHHREPCUTLHLIMH HITH JBYXTAKTHHMH armaparaMy [TA-2M,;

- JUTA JA0cHHA B CTORMAX co clopoM MOTOKA 110 ManoqHoOMY TpyGolposoly B
obnrywo eMxkocTe AJIM-8 H e¢ MOJEPHAIHPORAHHELI BapHaHT AJIM-8-04;

- ImA BoeHHS HA macTOHIax H O IDMoagkax co I:E{IPEIH MOIOESA “IEpeT
MonovHEEH TpyGonporo B ofiyio eMrocts YV [C-3;

- Ana joeHns B craHkax «Tangems (Y]IT), «Enouxas (V]IE), «Kapycems,
AHOHHNAKTOP, IMTOTHMIoH, TPHIOH,

HanGonee nenecoofpaino B HADTE N cTvae HCTIWILIOBATE
ARTOMATHTHPORAHHYID MOOHIEHVID JOHIEHYK YCTaHOBKY., Ero npHMeHeHHE
ofecrmeHRACT HHIHBEHAVATLHOE Oo0CIVAMBAHHE KopoR H  VI0GCTRO OCMOTpa
AHBOTHBLIX. BOIMOAHOCTE JOEHHA KaENoR KOPOBh! OTACMBLHO, HEMBHOHIMO OT
apyTHE, yaobcrso paborsl coigaoT GMaroNpHATHEE VOIOBHA A HHAHBHIY ALHOTO
Innoegxona K KaxqoH KOpoORE, MTC MOIBOMAET HOTWILIGEATE TakHE YVITAHOBKH 1A
JNOEHHA BRICOKOMPOJAYVETHBHEIX H TUIEMEHHEIN KOpOB, B TaKXKe HemnoMolpaHHbIX
KOPOB(HE BRIPOBHEHHBIX 110 BPEMEHH 10 EHHHA).

KopoBke MOTOKO -~ LeHHLIT D$Hmesofi npoaykt. OHO CcOCTOHMT HI
JHCTTEPCHOHHON Cpelbl - MMIAIMEL, B KOTOPOH PacTBOPeHE] MHHEPATRHEIE COTH H
MOMOYHLIA caxap, KOUIoHIHON cpedsl] GenkoR H coled) H METKoJHCHEPCHOHH O
cpeibl MOMOMHOro #HHpa).

Monoko smuderca GMaronpHAaTHol cpefofl An8 pamHMAa amakpobos. B
CREKEBLIIOEHHOM MOJIOKE [IpH pPaviHiHLIX cnocofax ero nomydeHHds BCera

HAXOIHTCA TO HIH HHOE EAMHEIECTRO llHIq.‘.I-IJEIIIB, KEOTOPRIE TTOMATAK0T B HETOD HI



BEIMEHH, C KOXHOTO MOKPORA, & TAKKE ¢ MOMOYHED KOMMYHHERLMA, oSopy 1oRaHHRA
JUTH ORI EHHA 1 ap.

OfpalfatsBaidT NUIYMEHHOEe MOMOKO N0 PavTH HLIM  cxemam. Hanbonee
PALMHOHAMEHO HCNWELIOBITE CXEMY, MNPEIyCcMATPHRAOIVIe VIVIOEHHVID THOTKY
MONOKA, Ero TMAcTepHILMHID, TyGoKoe OXNamieHHe, IMHTENTEHOE XpaHEHHE,
DipadoTaHHOE MOMTOKO OTNPARIAOT HA IIVHET NepepaloTiH.

Ona oMHCTEH MOIOKS 0T VEATAHHBLIX 3aTPATHEHHH Ha (epMax NpHMeHmOT
HIILTPET H OeHTPH§y TH.

YViaaneHHe NMOCTOPOHHHE NpHMeced NMpH GHILTPALMH HIH  0X8E1eHHH
HCKMIOYAET BOIMOKHOCTh PACTROPEHHA HX B MOMOKe H YIAndeT 1o 98% GaKTepHit.

ITacTepHIATOPLI MOIOKS KA CCHPHLIHPYIOT M0 HECK OITBEH M TIPHIH K AM

- enocody rennosofi oGpafoTis - TepMHTECKHE H XOTOTHLIE,

- NBPAKTEPY BBNIQITHEHHA [pollecca - HENMPEPLIBHOIO H NEPHOIHYECKOro
JeficTeHn,

= HETOUHHEY IHEPIHH - NAPOBLIE H VIEK TPHYeCKIe;

- BHIY TEIUI0HOCHT &MA - 000TPeEa eMLIE BOJOH HITH TTapOL,

- KOHCTPVEIHOHHLIM  OCOOEMHOCTAM - [IIACTHHYATEIE, TpYOTiTLIe,
LeHTpol&sHEIe ¢ BRITECHHT efbHEIM GapalaHonM B Jp.;

= YHCTY CEKLIME - 0JHO=, ARYX-, MHOMOCEKIHOHHEIE, KOMOHHHPOBAHHLIE,

- HAETpapTeHD ABHEEHHA SHIAKOCTH H TeIUToHOCHT &110- MPAMOTOMHEIE H
NMpoTHEOT O HLIE.

(CHUTAHT & MOMTOKa ITPHMEHRIOT IBVX THIIOR: MMPOTO4HBIE H eMKOCTHRIE. X
KIACCH{ HUHPYIOT 110 CHeIVIOMIHM IMPHIHAKAM:

- XAPAKTepy CONMPHEOCHOBEHHA ¢ OKPYRalmedl cpeoi;

- npodamo pafoted] NoBepXHOCTH,

= THCITY CeKLIHA,

= KOHCTPYRLEHH,

- hopue;

- BOIAEHCTRHAM, 00V CTARTHBAKITHM IMTPpOoIBIDEEHHE NMPOIVETa;

=OTHOCHTENEH Oy HAITPARMTEHHID JRECEEHIA TEoo S MeHHR AR IITHX CA CPed.



HaufBoneiee pacnpocT paHeHHe MOy HIH 3aKPRITEE NMOTOYHLIE OXTaIHTEIH ©
IPpoTHEOTOYHLIM HalfpaRlcHHeEM MOIoKa ©H #TAUIOHOCHTEA. Hx BRATVCEKAHT
OHOCEKITHOHHLIMH H IBYXCEKIMOHHLIMH © oaaTeld monoka o1 1000 go 10000 k.

B OCHOBY TEXHOMOIHYMECKOID PAaCHeTa JTHHHH MAMMHHHOID A0EHHA KOpOR
BXOAHT BRIGOp JOoMNBHON YCTAHOBEM, oNpejeneHHe €& NMpolRBOTHTENRHOCTH,
KOMHYECTRA OMepaTtopos M JOHTHHBIX AITIAPATOR, € KOTOPRIMH Moxer paforath
orepaTop.

KomH9ecTRO JOHTLHEL YCTAHOBOK Ha fepMe NpH J0€HHH COCTABIAET

o
Ba, = =—tim 2.1
80 = o T (2.1)

rae M, — ofimee noranopbe Kopos Ha (epme, cocTaBNRET 25 romn;
B -kosddHimeHT, YIHTBBAWOH KOTHMECTRO JOAMIHXCH KOpoR Ha  depwme,
peroMenIYVIOT NpHHEMaTh | = 0,85...0.90;

Q,ﬁ__._ - MACIOPTHAA MPOHIBOIHTEIRHOCTE AOHMLHON YCTAHOBKH, cocTarmAer 10...12

KOpoB/™;,

T- npoaamT4MHTETLHOCTE PAT0R0OT0 JOEHHA CTALA, PEROMEHIVIOT MPHHHMATE T=1 1
Toraa

B = o = 1,125,

10=2
IIpHHHMACM KEQUMHYECTRO JOHIBHLD YCTAHOBOK HA (hepae, pABHLIA 0JHOMY,

IMpeHmBoAHTELHOCTE TPYAA oMepaTopa

60

Qon = o, (2.1)
r

rae f, - BpeMa, MTPATHEAEMOE ONEPATOPOM HA MOATOTORHTENEH O MO THT e/ThHEIE
pafoTel MpH  KAGKIOM  0EHIH, A7NH CTAHOYMHBIX JOHWILHBEIX YCTAHOBROK C
HHHBHIY ATHHBIM 00CTY AHBAHHEM AHBOTHRI peroMeHIyIOT £, = 1.4 . 1.5 man
Toraa

[T i 5
Pon 1.5 o



[MorpefHoe KoMHYecTRO onepatopol and ofcTy #HREAHHA BCETO CTAAA JOSUMHXCH

KOpoR

..E = Hﬂ'xtF ok JBOEI.5 50 1 5

o BOXT G0E -

OKPYIIIAEM B CTOPOHY YBETHYEHHA, NOTYTaeM MHCTO0 OTIEPaTopoR, PARHOE JBYM.

KonH9ecTBo anmapartos, ¢ KOTOPLIMH MokeT pafoTars oJHH oflepaTop

Em = !‘;-r'l'tE =|:'_.,|+ 1" {z_]}
ta By

F_J]-E: !'"— rrpn.unmrmuﬂm JNOoEHHA ﬂJI[—Il:Iﬁ Hﬂpﬂll:l JOHTEHEIN H.I'ITHPHTIDII,
pexoMenayIoT &, = 4 .. 6 MHH.
Torxa
.5
.Em = E+ 1l =4
DAKTHECKadA MPOHIBOIHT ENEHOCTE JOHILHOH YCTAHOBKH

Qo=0,. %2, =40x2 =80~

Toraa I'.IIJ'I"JE“-[DE HOMTHITECTRO JOHNTEHED VETAHOROK

ITpsEsMaeM OQHY J0HILHVIO YVCTaHOBKY

2.2 TexnoorriecKHi pactieT JTHHAH mepRrHEl ofpaloTER MOJI0K A
Pacaer nHHHH nNepBHYIHOH ofpaloTkH MoToka MOpOHWOIHTCA ¢ YYETOM
MIKCHMATBHOTO CYTOMHOTO HAA0A MOMOKA

Ofmee rolopoe KOIHYECTBO MOTOKA, NOANe#alTee nepsirHol olpaborke

M, = M, x m, (2.4)

e MEF— cpeaHeroforoil yaol dypasHofl KOpoBLL, cocTarnsger 6000 kr/rou;

I - SHCT0 KOpOoB HA fiepMe, cocTamnaeT 15 rom.

Toraa



M, =6000x 25 = 150000 kr

MaKcHMANBHLOT CY TOMHLET HAIOMH MOIOKE, KT

Mpax — Defake (24)

1.t

Tae K.~ xosdduipedT HEPABHOMEPHOCTH YHOA B TeReHHE TOJA, PEKOMEHIVIOT
K.=12..5.

K- KoM HIIHEHT, VU TRIR AR T cyxocTofHoCTE KOpOB,
pexomengyior K. = 0.8 .10,

Toraa

1500002 0x0.8
MTEE - - = 657, hxr.
EVTE 265

MaxcHMAMEHLIT pazoBLIF VA0, KT.

Mmar — ]"}_EE (2.6)
el o ! )
Ine @ - KpAaTHOCTEL JOEHHA KOPOB B TEYEHHE CVTOK. PEKOMEHIVIOT {0 = 2.3
Toraa
Mma= — 2272 - 328,7 wr.

[IpoH3BOAHTENEHOCTE JIHHHE MAITHHHOTO J0EHHA KOpoB B nepeHyHoil obpaGorkd

MOMOKA, K4

B COOTBETCTBHH CO0 CTPYKIVPHOH CXeMOH pOoeKTHPYEMOH [OTOMHOR
TEXHONMOTHIECKOH JHHHH OMHCIEH, OXTa&JeHHA H MACTEPHIALMH  MOIOKA
MPHHHMAEM A CTEPHIALMHOHHO- OUTATHTEMEHYIO YCTAHOBKY,

VeraHoRKa BEMOYAET B celA  CEKIMH  ITACTEPHIALBM,  pPereHepaimiH,
OXMAKIAEHHA IUIACTHHMATOIO ANOApaTa, MoModHRED Hacoc, UeHTpolesmnil
MOJIOK 0OTHH CTHT &7k,

IMenTpofesdhbil OMHCTHTEML MOMOKA, BXOIAIHA B COCTAR OXTANHTENLHO-

MACTEPHIMLMOHHOA  VOTAHOBKH, COBEPINEHHEE  MONOMHBN  QIILTpOR, TIpH



HCMONBIOBAHHH  KOTOPBIX  WAaCTh  MENAHMMECKHX NpHMeced  pasMbBACTCH,
PACTROPACTCA H, MPOoXoAs Yepe: (ULTP, oOcTaeTcd B Moloke, Kpome Toro,
MHEPOOPTaHHIMEL, HaXoQAIHecd HAa IJAIPAIHEeHHTL. CMBEATCA B Monowxo. IIpa
padoTe OenTpofeROre OMHCTHTEIA B I00e HeMTpOGedHLIN CHT = HHEPIHH
OTAETAMOTCA MEXAHHMECkHe TPHMEH B BHIe cenapaTopHoil cuen, Baecte o
MEXAHHYTCCRH M TP MECHAH YAUTRHTCA H GaxTeprH, B HACTHOCTH
criopoofpasyiomie. 118 noBbOOeHHA  MPPEETHBHOCTH  OMHCTEH  MOMOKO
MogorpesaoT 4o Temmeparypst 37 .. 40 ( B cempm pereHepaiiH IUMCTHHYATOM0
armapara.  OfHIIEHHOS MOIOKO [OCTYTIACT B COKUMIO  MACTEPHIANH, 1ae
HATpeBaeTCA Topaied BoAOfd, KOTOpPAad MOJOCPeRaeTcd MapoM, TOCTYTIANIIHM HI
CYIECTRYIO I EH KOTeThHOH.

2.3 PackeT MACTePILTAT 0pa MOJIOK &

EanHaecTRO TENNoTkL, IIE]J-BIII.!.E-EHEIE MOMTOEY B ITPOLHeCCe A CTe Pk LT,

Gﬁ = QII..‘[ X IE|-|:|'|:r5|-; T EH], (2.6)

Une . npoHIBoHTenBHOCTE (Mogata) MTHHHH nepeiaHoil ofpalorky Mook,
cocrannaer(_. = 164 4 kr /4, (0,045 kric)

Lo YAeTRHAA MAacCOBad TerUloeMKocTs Monoka cocrarmger O, = 3890 Jx/(xr x °C)
[, KOHEHAA TeMITepaTypa npoaykTa, “Cnprrmisaen £, = 90°C

[, HAYATLHAS TeMITepaTypa npoaykTa, ~( ;mpHamMaem L, = 37°(

Toraa

@, = 0,045 x 3890(90 - 37) = 175eT.

Pacxoa mapa H [TACTEPHIMD MOTOK?

= ?I:I
. (ig—igina

@.7)

Cae {— sHTANLIHA (TemocoJepkanie) napa, JIE/Kr, HaXoJHTCA No hs-JHarpaMMe,

pexoMeHIVIoT I, =1680k[La/Kr



[, SHTAMLITHA KoHgencara, [k, pexoMeravior {, =335, 350 x[lakr
.- Termoioil KIIT] nacrepiatopa, peKkoMesayioT 17, =0.85...0.90
Toraa

i = 0,035

m {2680-350)%0.50x 107
IInourage: MoREPXHOCTH NaCTEPHIATOPA

F=—2 (2.8)

Kbty

Tae K-  ofumil  wosdprgeenT  remonepedatH,  Bt/m’ X rpam
pexomengyioT K = 4.15%1{: X I'pﬂ,ﬂ,.{l]ﬁﬂ% ® rpag.

Mt‘p’ CPpeaHAA JNOTAPH(MHYMECKAS PatHOCTE TeMIepaTyp (cpelMHil TpaJHeHT
TEMITEPATYP MEA Y TermoolMeHHLIMH CpeJasm), rpaj

B o (2.9)

Cpe Al - pamOCcTE TEMIEpATYP HarpeBatomedi (Boga) H Harperaeamoil | Momoko)
Cpeanl BHATATE Npollecca, rpad; AL, ., = 95 — 37 = 5A°(

Afin- PATHOCTE TEMITEPATYP Harpepmomefi W Harpesaemofl cpeisl B KoHLE
npouecea, rpal. Al = 95—90 = 5"C

Toraa

583 53
Al = 1'-3:35'—' T 2aK108 22 rpan,

HogcTapHM NOTYIEHHOE THAYIEHHE B BRIpAReHHe (1.8), nomy oM

=2 8mM

TL155

= 11Efx33
EonuuecTEo ITTACTHH B MACTepHIaTOpE

F
n=", (2.10)

[ae [ - nnomans NoBEpXHOCTH 0/JHOM MMacTHHEL, M, pekoMerrmyioT [ = 0,15m°

Toraa

2.8
i 16,7 IIpHHHMaeM KOTHYIECTRO [TTACTHH, paBHoe 18



2.4. PacueT percHePpaTopa TellToThI

ITpoLece BOIBPAIIEHHA TEIUIOTH] OT HAIPETOro MPOIYETA K XOA0MHOMY Ha3hIBAETCA
perenepaipiefi. OTHOmMEHHe BOIBPANIEHHON0 KOMHYMECTRA Telnotkl K ofimewy,
HMIPAMCHHOMY Ha  NacTepHIAHI0  NPOAYKTA, HidhEaeTcd  KosddHIHeHTOM

PereHepaLIHH,

IToBepxHOCTE TerrioolMena pereHeparopa

I'ne £ — koadpHLIHeHT pereHepaliiy TernoTsl, mpuHuMaot £ = 0,6 ...0,8
Torga

@, 7 =D 3 5= BB
e

= 2 BM*
F 11 &0{1—0.7) 2

Mummmansuoe KoHYECTRO ITTACTHH B PETEHEpATODE

2, =, (2.12)

Cae f, -MMomans NOBEPXHOCTH OIHOH MTACTHHBL M7 PEKOMEHTYIOT
F =0,15m°

Toraa

Z, =2 =187

4 -
TTpHHHMAEM KOTHYECTRO IUTACTHH B PETEHEPATOPE, paBHOe 19,

i YUETOM PETcHEPALIHH TEMMTOTE] PAcK el MEpA HA TTacTepHIallHED MOTOKA COCTARHT
Mm,=0,035%(1-07)= u,muE%

[Ipw aToM MacoBoi pacxon mapa [1, = 37,8=



2.5 PaceT Cex Iiit o Xk, Te IS Mook s

B npHHATOH 0XTEIHT &TEHO-ITCT EPHIALIHOHHOH YCTAHOBKE UTA OXUTLE]] EHHA
MOTOKS YCTAHORMEHB! JBe CeKifH. B ogHOMA HI HHX HOIQTBIVIOT APTEAHCKYH
BOAY. A B APYTOH- NeJSHY0 BoJY (0XTARIeHHYI0 B XON0AHTLHOH MallIHHE),

B IToH CBATH pACYeT BKMIOMAET MOCIEIOBATENLHOS oONpele/ieHHe MapaMeTpos
VEATAHHBI CEKLIMIL
B meprofi (RogAHoil) cexiHH TemmoRoH moTok, oTOHpaemedl apTemaHokol

BOJOH OT MOTOKA,

Gy = M % G, 2 (8 — £) BT, (2.13)

Tne M~ maccosas nogatia Manoka, Kr/c, coctannseT 1260,28 xr/4 (033 kr/c)
C,- YAensHAR MACCOBAA TEIUIOEMKOCT MONloKa, cocTasmger C, =3890
Epm HEMAhHAR H KOHETHAA TeMIepaTypa MOI0KA
cootsercreento”(, b, = $0°C; t,, = 40°C

Ee: yqeTa TOTEPE B OKPYKAIOIYIO CPely 3TO Ke KOUIHYECTRO TeTUloTh
TIOTYMAET 14108 0CHT &k,
Torga

Q.. = 0353890 x (90— 40) = 6807581
Bo propofl (MeadaHoM) CeKLHH TCIUI0BOH NOTOK, OTOHpAeMBE JTeJAHOH BOJdOH

OT REOUTOK A,
!‘?T..':I o Mn X EI'I: X [rnn .= [ﬂd]’! (2.14)

@., = 0,30 x 3890(40— 5) = 47652,5eT
TemmoolMeHHAR MOBEPRHOCTE BOJAHON CERITHH

(2.15)

K .!.rL.F'



Ime K- xoxpHimeHT ToUmonepeladH Hepes ILIO0CKyH0 L‘]‘I:‘.'E[li}f ¥ rpan;

pexoMengyioT I = 4413,,_:}” X rpag, ( llﬁﬂﬁxrpa,q}

At~ CpeaHAR NOrapHGMATECKAS PATHOCTE TEMITEPATYP, TPaj.

At = Dmax = Alyun _ (90 - 6)—-(40-8) B4-32 i
tq’_zaa Bluae ~ .88 T 23x042
L T ‘933
Toraa
> BEOTS ].I]EH."
nﬁ-n:-cﬁd-

TemnoolfMeHHAR MOBEPXHOCTL JeIRHON CEKLIHH

FA —
Hs-m.t
A A 40 —&)—[b—2 38—3
- = _(40-2) ©-2) 203 vy
23ig w——nex Aty E.Sl,g 3
Toraa
_F;I | {TBESI S5 _ Equ-}{!

1160%14
U0 ITacTHH B BOAAHOH CeripH

z,=2
Ime f, - pafouas  MOBEPXHOCTH  TerU1000MeHHOH
pekomeHayior f, = f = 0,15m*
Torza

I = E S

Mperymaem 45 = 7

YHCao IUIACTHH B e IMH0I CexiHH

T 2
£y = e 196

Mparmnaem £, = 20

(2.16)

(2.17.)

IUTACTHHBL M~



Ha ocHORAHHH MNPOBEIEHHBIX  PACIETOR  MPHHHMAEM  NACTEPHIAITHOHHO-
CUIRHTENEHYID  YoTaHOoRKY OITY-3M, TexHHMekas XApaKTepHCTHEAS KOTOpoi
npeacTanTedHa 8 Talmane 2.1.
Tabmmga 2.1 - TexXmiMecKad XAPAKTEPHCTHKE I[TACTEPHIALIHOHHO- 0TI AHTETLHOH
VeTaHORKH Mapiky OfTV-3M

Xaparrepuerinca, [ noxasmem |
HpoHzBoaHT eTbHOCTS, /1Y _| 3000 4
Temnepartypa NpoAYKTA Ha BXoge, “C 5..10 |
TesmepaTypa Harpera B armapate, “C 76,..80 '
TeamepaTypa oX AR eHHs, “C 2...6 '
TeasmepaTypa JTeIaH ol B0k, °C 0...1
OasseHne negaHoR Boass, M1la 0,15
dapresne rperomtero napa, MIla 0.3
HagnexHue palovee B armapare, MIla 0.3 i
[ oRepXHOCTE TervooiMeHa ITTACTHHE] 0.2 |
UHeno IacTHH, mr. 77 |
[Morpetnenne:
Mapa, Kria 75 |
ATEKTPOIHEPTHH, KBT 10 |
Xonoga, kBr 21 :
lafapHTHEIE paIMephL, MM. 2050x700x1530 '

MHHHMATEHAA EMECTHMOCTE PEIepBYAPa ANA XpaHeHH A XAk IeHHOTo MOTTOKA

MG
V, = e (2.18)
Coe M3~ MAKCHMANMEHBIA CYTOMHBI HAZ0A MOJIOKA Ha fepMe cocTannmer-15123 3
KT oyT
Ky kpaTHOCTE OTHPABKH MOSTOKA MOTPEBHTE/MAM B TeHeHHE CYTOK, MPHHIMaeM =2
£ - IIOTHOCTE Monoka, p = 1027 .. 1029 kr/m?

Torma

1812323
= = 7 4m>
P axiozm

ITo paccvHTaHHON BMECTHMOCTH [pHHHMaeM peéppvap OMB-10, HMeromHii
paGouyio BMecTHMOCTE B,
Tatnuiga 2.1 — TexHHYecKas XapakTepHcTHEA pezeppyapa OMB-10 (RepTHELIEHEIN)

8D BT eDHCTHES NOKS33TeNH
TeoneTpHa Koprmyca B epTHXANEHAR EMKDCTE
Pafoysa B cTHMOCTE M B
[IonMas AMeCTHMOCTS, M0 25
Yonoausil NpoXon NaTpyora Hanamene o op oo eHHa, v | 50

| aDapiTHLE paumepel, MM 43000227 Qo2 825
MMaceas, kr 2350




2,6 bemACHOCTE NP OCKTHLIN Pt exii

PazmenieHne cKoToBOMEckHy depM, KOMIUIEKCOB JON#H0 NPpOoHIBOJAHTRCE ©
YIETON RMECTHOCTH, TeomIHTeCKHX, IMTPOTHEOITOA APHEL, THIHEHHYE TR,
JKOHOMHMECKHE H JPVTHE ACTIEKTOE, OITpEdeTAROIH OO A1 TETLHELE YCITOE HA
OXPAHE] OKpYARMoniel cpenkl. B CRAIM C STHM NPOEKTHROBAHHE CTPOMTEMLCTEA
HOBOTO HITH PEKOHCTPYRLMA CYIIECTRVIOUIET D NMPeJANpPHATHA JoAHO NMPoHIBoAHTRCH
¢ yderoM OHIHec-UIAHA PAIBHTHA MPOHIBOACTEA NPOIYELMH CKOTOBOJCTEA HAa
GrmEaime 10-20 mer.

CNeloBaTeThHO, KPYITHRIE KOMILTER CLI N0 NMPOHIBEONCTEY MOJOKA H FOBAHHE
¢ BRICOKOH KOHLEHTpALMER NoraloBbd MMOTCA NOTEHUIHATEHEIMH HCT O HHK AMH
HIPATHEHHA [M0BAL. BOJHEIX HCTOIHHKOE. ATMOC(epHOro BOITyXda IloosTomy QA
Pa3MenieHHA TTOMEeIe i KOMIUIeKca BRIGHpPaOT cyXof, HECKO/ILKO BOIBLINEHHBIN
VYACTOK, HA pPaccTOAHHH 1-3 KM 0T HACEMCHHOTO IIVHKTA, HeaTonmacMbii
MAROJKOBRIMH H [IMBHEBLIMH BOJAMH, C OTCYTCTEHEM HHIKOID CTORHHA IPYHTORBIX
B0, OTB e OUIHA TPeGOBAHNAM J00MHIHEHHMECKHYX H CAHHTIPHLIX CTAHAAPTOR.

[IpH CTPOMTELCTEE CKOTOBOJTECKOID MpPEATPHATHA HeoOX0IHMO IapaHee.
MpPeqBapHT @1LH0 ONPEJEnHTE, Kyadd H B KIKOM BHIe OyIyT BRBOIHTLCAL
CKIAIHPOBATECH HAROS H MPOAVETEI €10 nepepaloTre.

MaooMHBIE KOMITTEKCE! H TIPSINPHATHA M0 BRMPANHBAHHI CKOTA JMOSHKHLI
HMETE TAKYH) TUTAHHPOBEY, KOTopdA OBl HOUMOYMANA JATPATHEHHE MOIIeMHBIT
BOMHLLY HCTOIHHEEOR CTO'IHRIMH BOSOMH ,H,Fli ITOND MPedyCMATPHREAETCA CTOMHEIE
KAHABLI B KOMIUTEKCE ¢ KaHATHIALMOHHON CETRI0 H OYHCTHBIMH COOPYHEHHAMI.

A yMeHBIIEHMA, 8 B  OTAEIRHBIX OTY9a8X  NOTHOTO  HCOXTHYeHHA
MIPATHEHHA Bo3IyInHoro GaccefHA B YCTPaHeHHA BPeIHLIX H HENMPHATHLIY IAMaxoB
0T CKOTOROIMECHHY NPEINPHATHH NPHMEHMIOT YVCKOPEHH0E VIATEHHE H TP ARHITRH 08
XpaHeHHe oTXog08, ofpaloTKy HABOZA, CTOMHBIX BOJ, BOHTHIALMIO H OYHCTEY
BOIYXA

Hap o30XpaHHIHINEG  CIyEaT  AnA GHoTepuHYecKoro oferiapasHBaHHA
IKCKPEMEHTOR FHBOTHRIX @ CMeT adpolHOR (epMEHTALIHH, B PETVILTATE KOTOPOH

BLIJETHETCH TEMIMO, BEMNLMAA HATPERAHHE HaBoza Jo 60-70 °C. H 33 1-3 Mecqma



NPOHCXOAHT NOIHoe ero ofenapasHBadme M JerensMUHTHIaunA. [Ipn aToM
NOrHGAIOT He TOMLKO NTATOreHHLIE MEKPOOPTAHHIMEL, HO M CeMEHA COPHIKOR TEPMOT
BLx#ecTs. Ilocme l'ﬁll[llil JIﬂlJ-IEEI"I'HI[ 'IEEP,Ilhﬁ HABGT MOEHO HOOIOMLIOBATE B
KA TeCTRE OPram eCEoTo }".EEIEPEH'.I'IH, HCE IO @0 T & TATPATHEHH & IMotIe
NATOTEHHLIMH MHEPOOPTAHHIMAMI, ITIHCTHON HHBAZHEN, & TAKKE PACTIPOCTPAHEHHR

HA NOJAX COPHLIX TPaR,

2.7 IKOTOTHIHOCTE T 06K THEIX eI eFEi

BEHONOIHMECKH MOTMHOUEHHLIM CIHTAETCH MOTOKO, ECTH OHO He COMepsHT
NOCTOPOHHHYX  BCHICCTE, MOMYYeHO OT OPORBIK #FHBOTHBIX, NoTpefiAwmH
BLICOKOKA'TeCTBEHHEIE KOPMA H BOIY.

AHTHCAHHTAPHOE COCTOAHHE NOMEeHHA JUTH CKOTa H JI0eHHA KOpPoBR BIHAET
HA BKYC H 2anax Moloka. 3anax KopoBkl H 3ArOHA 4ACTO MOARIAETCH B MOJTOKE B
TIMHHE MECALIEI B MOkeT ObITE O0YCIORIEH KaKk COCTABROM BORIYXA B NOMEIICHHH,
TaK M GO/TeHBIG KPYTTHOTO POTaToro ckoTd — KeTo30M,

Mopoks 3amaxa H BEyca MoryT Owime ofyoloRmeHEl TUIOXO BhLIMBITOH
EMKOCTEIY H OCTATEAMH MOWIIHX H AeIHHQHIHPYIOIHX CPelcTE B HHX H
TpyGonpopojax, ofpazopaHHeM B HEYHCTRIX eMKOCTHEX NPOIVETOR OGeKoBOro
pacnafa. THAPpOIHTHYECKAA MNPOTOPKNIOCTE BhITLEBACTCA  JHmazasmH.  Momoko
CTAPOAOAHLIX KOPOB TAKEE CHIDHHO K NMporopkaHHl, IIporopiibkii BEYC MOMIOKE
MOET OLITH MPH HEp eXIIHOHHLIT SO/TeIHAX H T. 1.

HenocpedcTBeHHOE WIHAHHE HI Ka9ecTBO MONOKA OKAZLIBAET BOJA,
HEMOALIY CMad UTH MOcHHA AHBOTHBIX H B TEXHATOMNMCCKHX OMcpaliHax, CARATAHHRX
€ MOTyTeHHeM H nepBHHo ofpalfioTkoil MOTOKa Ha MOTOMHBDX (epMax (noeHHe
AHEOTHLIX, caHHTapHad ofpaloTka BhIMeHH, Moiika ofopyIoBAHHA, HHEEHTAPA H T
A). THocTyNamiias Ha 43R OTHOBOAYECKHE NMPeanpHATHA BOJA JOTEHA OTBEYATH
mpefosarmsam [OCT 2874—88 «Boga mimhesad. urdeHireckse tpedoBaHHA H
KOHTPMUTh 33 KaY4CCTR OM»,

B opramiM MAKTHPYVIOIHX #HBOTHEI H HENOCPEICTREHHO B MOIOKOD

HITPATHHT &TH NOOATa0T MHODOTHCOTEHHBIMIT ITY TAMH.



MexaHHMeckHe MpHMecH H MHKPOSE! NONATAKT B MOTOKO ¢ NOBEPNHOCTH
BRIMEHH KOPOR, KOEH SHROTHODO, YK A0ApOK, HE NOJCTHIKH, J0HMHLIX armlapaTon,
TpyGonpoBoaos, PHALTPYIOLIEro MATePHATA, (UIAT, MOTOMHLIX HeTepH H T. 4. [Ipa
ITOM oKamo 20% MEXAHIFIECKHX MPHMECEH PACTROPAMTCA B MOTOKE, 3 BOIHHKIIHE
MpH  3TOM  BTOPHYMHLIE NPOOYKTHI  HE  VIATmoTes  HasLTpatMed H
LeHT Py rTHpORAHH EM.

NpH MALHHEHHOM JoeHHH okKono 90 % MHKpodnophl Nonagaer B MOTOKO HT
COOTBETCTRYIOMIHY JATPATHHTENEH HA BHYTPEHHHX I0BEPXHOCTAX TPy SonpoBoqos.

SAMPMHATEH NOCTYTIAKT B MOMOKD HI peibl oGHTAHHA JTaKTHPYIO I
HHBOTHRIX, MPH TPAHCIOPTHPORKE €10 HA NepepabaThiBAIIHE NPEATPHATHA H €
OCTATOMHOA BOMAOH, NMPHMEHAEMOH ATA MOMEH TexHonorH9eckoro ofopyaonaHHA.
Monmoxo NocTyNaeT HI COCKA BLIMEHH 3A0POR0H KOpPOBLI MPAKTHYECKH CTepHIbHBLIM
(218 HCKTHUCHHEM MEepBRIX crpver). HetHmiMHbie JNMH MOTOKA MHEPOOpPTAHHIMEI
MoraaasT B Hero [pH MOMIEBAHHAY AHBOTHOIO H H3I l:ill:[i}"ill:ﬂl-ﬂtlli:ﬁ Cpelkl,
IHTeHoEHOe ofceMEHEHHE CRIPOTD MOJ0OKE MERO(HIBHLIME MHKPOOPTAHHIMAMH H
HHIKHI KOTH-THTP CBHIETENLCTBYIOT O TIPy0hX HAPYIIEHHAX CaHHTapHO-
THIHEHH'IECKHX YCTOBHI ero MomyeHHd, XPAaHeHHS H TPaHopTHpoBKH.B Monoko
nonaganT GAKTepHH B OCHOBHOM HI INOXO MPOMLITRIY JOHTEHLIX ATTIAPATOR H
TEXHOTOTHY ecKoro ofopyloBaHHA. B HeM OHH PRSMHOMKAIOTCH, H 38 BPEMA XpaH eHHA
MpoIyETd KOTHMECTEO HX MoBLIMaeTcd. Ho npH omasJenHH  paIMHOMEHHE
GaKTepHi IJaMEIMAETCA, MOITOMY CEEHERLELIOEHHOE MOTOKD HEOOX0IHMO KiK MOMEHO
GhICTpes UIIHTS.

AHTHOHOTHEH, NOMABIIHC B MOIOKO HI OPraHIMa KOpoB, BhITHIBEIOT
HIMEHEHHA OHOXHMIMECKHX, (HIHKO-XHMHMECKHX H TeXHOIOTHMECKHX CBOHCTB
MooEA. B CBAIH ¢ MTHM ANA NMTYIEHHA MOTOKA BRICOKOID KadecTBa [0 ITHM
TIOKAZATETAM He PEeKOMEHIYETCHE JICYHTRE KOpor B JAKTALH OHHBIA TTEpHGT
aHTHOHOTHEAMH. [[id fedeHHA Kopos, GoMbHBIX MAaCTHTOM, CleaveT HCNWILIORATh
GHOMOTHYCCKHE MPEIapaThi.

O6panerHe © AHBOTHRIME JOULEHO GRITh CITOKOHHLIM H VBEPEHHEIM, HO HE

rpvGRIM.



3. KOHCTPYKTOPCKAA YACTE

3.1 BriGop, obocHORAHNE 3 OIIICAHIE HOB O KOHCTP YKITHI

Jagatiefl HacTOMINE pazpaloTky ARNAETCH ONTHMMIAIHA PesHMA N0EHHT H
COITAHHE ARTOMATHIHPOBAHHOH MOoOHNLIOH JOHTLHOH VCTAHORKH.

Ana JOCTHGKEHHA 3TOr0 MNpeiiokeHa MOOHILHAY JOWIEHAS YCTAHORKA,
COAEPRAMIINA JOHTRHOE BEIpo, BAKYYMHVIO AIMapaTypy, JA0HTLHBIE CTaKaHLI,
BAKYVMHLIE H MOIOMHEIE ILNAHTH H MaHHIyaTop. OHa ofopyloBaHa oHOOCHOM
TENeRKOH, MPHTEM MIHHITYIIATOP K OZHOOCHOH Teledke NPHEPEITTEH [I0CPeIcTROM
NOBOPOTHOTO MEXaHHIMA, BLOTOTHEHHOTO B BHJE HEMOABHAHON IUIACTHHL! ¢ JABYMA
OTBEPCTHAMH H CTEpAHA © PYYKOR, K KOTOpPOMY NPHKPETUICHA IUTACTHHA ¢
pHEcaTOpoOM H [TIACTHHA, IMAPHHPHO COSIHHEHHAA ¢ MHEBMOLITHHApOM. Tenesxa
cHalmeHa YopoM, BIIOTMHEHHLIM B BHIe TpydHdaToro KOPIyca © Ma3oM,
BIMHMOAEHCTRYIOIIHM co MTHHTOM NoIBHEHOMO mrToka. B kpeOuke JoHLHOMO
BEAPA YCTAHORMEHB! YeThipe AATHHKA HATHYHA MoK, coolMAEMbLIE KARILIH CO
CBOMM CTAKAHOM, ITPHYEM JATYHEH CcHa0AKeHB] YHIPARTAOIMHMHE KiMEpaMH ¢
IYHEEPAMH, COJepAallHMH KaHANLEL EKAMEPaMH TMNMOCTOAHHOTO BaKyyMa H
VIPARLEOIIET? BAKYYMa, TPH 3TOM YOPAaRNAIOMAd KaMepa [EpROTD  JaTTHKA
coofmeHa ¢ BAKYYMHRIM @ HAcoCOM, @ YIPaRTSmOUIHE KAMEphl  ITOCTEVIO Y
JATUYHEOR coofileHsl © YHPARIAKIMICH KaMepol NMpeasuIyiiero AaTiHKa qepes
KOPOTKHE KAHANLI HX IUIVHAKEPOR TPH HHAMEM MNOUIOKREHHH NOMUIARKa, NpiieM
KOPOTEHIl KaHan TUIYVHAEePa MOcTeIHero JaTiHKa coollleH ¢ ITHEeRMoyCHITHT ene,
VIIpasOmIHM - MTHEBMOLIHITHHAPAMA, JUIHHHEIE EKaHAThI MTYHAREPOR CRAFHLI C
COOTRETCTRVIOUIHMH  MEXAHIIMAMH  JogadBaHHA.  Kasasii  JohHBE  cTakaH
COAEPAEHT MEXAHHIM J0JaHBAHHA, BENTOTHEHHLIH B BHE ABYX IMHER MOUHITHHAPOR, K
ITAHTAM EOTOPREIX MOCPEACTEOM CHepHMecKHY IMapHHPOR NMPHEPEITIEHa YIopHadA

mafiGa, BIAHMOJEHCTEYIOMIAA C JONEf BRIMEHH,
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TIPHT EM TTHER MOLIHTHHIPE] EeCTRO MPHKPETUTeHb! K CTAKAHAM.

Ha pHcyHEe 3.1 & NpHBEEHH ABTOMATHIHPOBAHHAR MOGHIRHAA JOHTRHAA
yCTaHOBKA, o0UIHA BHI; Ha pucyHKe 3.1 6 - 1aTiHK NOTOKA MOJIOKA; HA pHcyHke 3.1
B - MOBOPOTHRDT MEXAHIIM, Ha PHCYHEE 3.1 r - MEXAHHIM JONHRAHIT, Ha PHCYHKE
A1 4 — ynop, HA pHCYHKE 3.1 - CXeMa QOHIRHOTO AMMApaTa ¢ MAHHITYNSTOopoM
JoeHHA (MaTent PO NeZl B973T).

ABTOMATHIHPOBAHHAR MOOHILHAA JOWILHAH YCTAHOBKA COCTOMT HI
BAKYVMHOI armapaTypet 1, JoimsHoro Begpa 2, Gnoka YITpasnes s 3, MaHHITYIIAT 0pa
4 ¢ NOROPOTHRIM MEXAHHIMOM 5, NOMIEHEI CTAKAHOR 6 ¢ MEXAHIIMOM J10JaHBEAHHA

T, 0HOOCHOA TenesxH § ¢ ynopom &,

BakyyMHad AMapatypa 1 BEMOTaeT BAaKyYMHBRI Hacoc 10, BakyyMHBIT

perymarop 11 # paxyvysserp 11.
HowmsHoe BeApo 1 YCTAHORTEHD HA OJHOOCHON Teneske § B HMEET KphONKY

€ BMOHTHPORAHHRIM (IOKOM YIPARTEHHA 3 H PacTIpelerMTesieM MOCTORHHOMO
BaKyyna 13,

boro YIIPaARTCHIA 3 BLOTOMHEH B BHIOE TETLIPED JATHHKOB HATHTHA RO
14, 15, 16, 17, KaEILIH HI KOTOPLIX COETHHEH MONOHLIM IUTAHTOM 18 Co cROHM
KOMUMEKTOpoOM 10 |1 qanee JoWIBHEIM CTaKaHoM 6. ManovHbie mmaHre 18 cxafmeHnl
IHEBMOTaRHMOM 20,

B kopmyce AaTHEOR 14-17 HAMIMTHA MOMTOEKS VCTAHORMEHRI NMomaskH 11 ¢
HITTAMH ll, KOTOPLIE BLRITIOUIHEHL] C TMEPEMEHHLIM TIO AMEHE CETEHHEM. Eﬂ[.‘lﬁ"l:
KRANOT0 JATYHKA HAUBYMA MaToka 14-17 HMeeT KamOpoBiHHOE OTRepeTHe 13,
neperopogky 24, MOnoRONOABOIMIHA 215 H MOTOKOBRBOJAAIMA 26 natpyGrH
Kazaeni nomnasox 21 coeguuen ¢ nmymsepom 17. Kopnye moyssepa 28 mmeer
TETLIPE KAMEpLL Kamepy 19 arMochepHOro JapneHHA, KaMepy 30 MoCTOSHHOIO
BAKYVMA, Kamepy 31 armocdepHoro JapmeHHs, KaMepy 32 yparnmomero Bakyy .

Eamepa 30 NocToMHHOND BAKYVMa [EpROTO A8THHKA 14 cogiHHEHD BAKYVNM-

HUTHIoOM 33 Sepes pacnpedeTHT b MOCTOAHHOTO BAKYYMA 13 © BAKYYM-IUTAHIOM
34.
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PHcyHoK 3.1 - CxeMa JOHTLHOTC ANMAPATA © MAHHITYIIATOPOM [ 0EHHS

Mocne i coedHHeH ¢ BAKYYMHBIM HacocoMm 10 H cHaGmeH MeXaHHMecKHM
maHMoM 35, Kamepa 30 MOCTOAHHOTO BAKVYMI MEPBOTO QaTHEA 14 coeaHHeHa
BAKYYM-UUTAHTOM 36 ¢ KaMmepoil 30 NocToAHHOTO BAKYYMAa TOCTEayIOMmEro JaTHEa
15, KoTopas coelHHeHA BAKYYM-UUTaHroM 37 © kamepofl 30 NocToAHHOID BAKYYMa
CHeAVIOUIero AaTuHKa 16 H janee NMOCPEACTROM BAKYYM-UUIaHTE 38 ¢ Kamepofl 30
MOCTOAHHOT0 BAKYYMA MOCTeqHero JariaKa 17.

Kamepa 31 yIIpapnsiomero BaKyVMa MepBoro JaTiHKa 14 coegHmeHa BaKy VM-
numHroM 39 ¢ pagipeleHTeleM NocToAHHOro Bakyyma 13, Kamepa 32
VIIPARBOIIET0 BAKVYMA MOCTeIVIONEero JaTIHKa 15 COCIHHEHA RAKYYM-ILTAHIOM
40 ¢ marpybfxom 41 meproro garigka 14, Kamepa 31 ympaRnsoilero BakyyMa
TpeThErD JaTiiKa 16 coegHHEHAa BAKVYM-ILTaHTOM 41 ¢ matpydxom 41 mToporo
AaTumka 15, Kamepa 32 yOparTAOero BAKVYMA NTOCTEIHero JaTYHKS 17 coeTHHEHA
BAKYVAL-IUTAHIoOM 43 ¢ nmarpyGrom 41 tpetkero jgatumxa 16, IMarpyGox 41

TocTegHers qatTmEs 17 coeQMMeH BagyyM-IUTasrod 44 ¢ nNHeBMoyCimEHTenem 45,

T L0620 2OAMEHO000 0003
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[MarpyGok 46 KaaQoro JaTIHKD HUTHYHA Motoka 14-17 coelHHEH BAKYYM-IILTAHIOM
47 © MexaHHIMOM 7 MOASHBAHHA KAKI0T0 JORIBHOTO CTaKaH 6,

B BepxHell HMACTH KOMIyCA JATSHKOB HATHMHA Motoka 14-17 ycrasommeHa
crapropaf ckoba 48, IDmyiokep 17 cHal®eH KOPOTHKHM KaHAmoM 49 H IIHHHLIM
KaHanoM 50, KopoTkHA KaHan 49 coeHHEH ¢ mMaTpyOromM 41, a JTHHHBIA KaHAN - ©
matpy koM 46.

MNeperopoaxa 14 ZeNHT KOPIVC KAEIOr0 JAaTHHEA 14-17 HAMAMHA MOMOKA Ha
Eanepkl 51 u 31, [locneqnan cHaoiena KIanaHoM 53 ¢ KaHamoM 54.

[THeBMOYCHIHT L 54 CoeJHHEH BAKYYM-IUMHIOM 55 € BAKVYMHLIM HACOCOM
10, pakyyM-lUUTaHTOM 56 - ¢ TMHeBMOmMAHMoM 10, BakyyM-umaHrom 37 - ¢
MHEBMOITHTHHIApoOM 58, BaEKyyM-IITaHroM 59 - ¢ NMHEBMOIUTHHApOM 60 BLIBOIA
MAHHITYILAT Of¥a.

[Tynbcarop 61 coelHHEH © BAKYYMHBIM HacocoM 10 H BaKyyM-mUmaHToM 62 ¢
pacnipeaenyTeteM 63 MNEPpeMEHHOro BAKYYMA, B 3aTeM MOCPEAcTBOM BaKyyM-
HUTAHIOR 64 ¢ MEACTEHHBIMH KaMepaMH J0HILHBIX CTAKAHOR 6.

MamMImymaTop MOOHMHOTO ABTOMATA JOEHHH KOpPOB BEMOMAET B cela
MHEBMOITHHAP 58 ¢ prriaroM 65, NOBOPOTHRE periar 66, MHEBMOIBUTHHAP 60
BRIROJA MAHHITYJINTOPA, NOBOPOTHRIL MeXaHHIM 5 JUIA Neperojfa MaHHITVIATOpa B
npasoe H nepoe paboune nonomeHHA, [locteaHHA COCTOMT H3 Kopityca 67,
BETIOalomero B cefa mnacTHHy 68 ¢ ORyMA oTEepeTHAMH 69 ana dExcamman. B
Kopryce 67 pacronoseH cTepkeHs 70 ¢ pyuxoii 71, BRMNOITHEHHLI ¢ BOIMOAHOCTRIO
BPAMIEHHA B OJHON MUockocTH. Ha cTepiHe 70 WecTkO TaRpEUTEHR] INACTHHA 72 ¢
NPY#HHHLIM pHECATOpoM 73, miactiHa 74, MapHHPHD coeHHeHHAA ¢ MIacTHHOM
75, TMocnegHaa OAPHHPHO COEIHHEHA ¢ [MHesMoOHTHHIpoM 60 BLBoga
MAHHITYTIATOpa. PRMIAr MaHHIYIATOpA 70 [APHHPHO COeTHHEH ¢ MOBROPOTHLIM
phMAroM 66 H co cTepaHeM 70,

HonnbHbIE cTAKAHL! 6 cHAfKeHB! MeXaHHIMOM Jogansadis 7. [Tochegssi
BETHMACT JBA MHCBMOLIUTHHIPA 77, MeCTRO 3aKPelUIeHHbIX Ha JOHTLEHOM CTAKaHE O,
IMopmrens. 78 Ka®Qoroe MHERMOLBUIHHAPA [OOCPeiCcTEOM JRYX OTaHr 79 H

cheprieckx mapuHpor B0 ceazan ¢ ynopHof maifoi 81. Kaaaesi JonmsHbml
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CTAaKAH 6 HMeeT KolekTop 19, koTopedi cHal:meH kKanHUGpoRaHHBIM OTEEPCTHEM.
Kasanii karmnekTop 19 npUKperrieH K ckole, KoTopad coeJHHEHA C© PhIMAToM 65,

¥mop @ cocroMT H3I Tpyfdartoro Koprmyved 81 ¢ pmazom 83, MOMOIAIOLTHM
PHECHPOBATE MATOEEHHE MOJIRHAHOID MToK:d 84 mocpegcrmom mTH(pTAE 85, [Ina
HIMEHEHHA MONOEEHHA NOJABHAHL WTOK 84 cHalaxeH pyvikod 86,

ABTOMATHIHPORAHHAA MODHTLHAA JOHILHAR YCTAHOBKA PaloTaeT eieIyoiHM
ofpazon

Cmeparop MOABOIHT OJHOOCHYI0 TEIeRKY § MeaIy ABYX Kopob. IlepesoqHT
yiop 9 B palodes NMONoKeHHE, A Yero NocpejIcTRoM pydkH 86 MOBROpAYMHBAET
nmoJiBHAHLE wTok 84, Hpy stoM mmHgT 85 BREOJAHT HI BEpXHETD PHECHPORAHHOTO
MOI0EEHHA B ATV 83, pacTIonoKeHHOM B TPYOSMaToM KopITvee B1. H NepeMeTaeTcA B
HHEHEE MMOTOHKEHHE. 3ATEM OMepaTop MMOCpelcTROM pPyixkH 86 noBopatiHBaeT
noJiBHAHLH WTok 84, npe sToM mWTHGT 85 mHMMaer HHEHee JHKCHPOBAHHOE
TION0#EHHE,

JaTem onepatop MepeBodMT NOBOPOTHBEl MeXaHHIM 5 B MpaBOE HIH Jeko¢
pafodee NMoToXeHHe, B IJABHCHMOCTH OT OMEPEIHOCTH JO0eHHA KopoB. LA 3Toro
MOCPEACTROM PYIKH 71 ONEPATOp NOBOPAHBAET CTEpEeHk: 70 B KOpPIVCE 67, H
NMPVEHHHLE purcaTop 73, pacnoioAeHHbLE Ha MIacTHHe 721, BXOJAHT B OTREpPCTHE
69, pacdronoseHHoe Ha rUracTHHe 68, IIpH 3ToM MPOHCKOOHT MOBOPOT pPhidATa
MAHHITYIATOPA 76 H MmiacTHEELI 74. IlmacTHHa 75, IMapHHEPHO COoeMHEHHARS C
ITTACTHHON 74, NOROPAMHBAETCA MPH TOM B NPOTHRONQMOAHYW CTOPOHY, YRIEKANA
i cofofl IMHERMOLIIHHP 60 BbMoJa MAHHITYIATOPA,

[ocne 37010 ONEPATOP BEIIOMACT BAKYYMHYIO AITIAPATYPY 1 H N0 NokasaHHAM
BAKYYMMeTpa 12 nocpelcTs oM BaKyyMHoOro perymmropa 11 yerananmaBaer paSowamii
BAKYYM. TIoCTe NoAroToBKH BRIMEHH K JOEHHIO OMEpATOp YCTAHARTHEAET JaTIHKH
1417 HATHYHA MOIOKA B CTAPTOBOE MNOI0KEHHE NOAHATHEM IUTyHEepor 17 H
HECAtHe HX CTapToORLIMH ckofami 48, JaTeM oTKpLBACT MCXAHHTCOKHA kM 35
H NOJBOAHT A0HILHLIE CTAKAHL! 6 N0 BLIMA AKHBOTHOMO, Y ep#HBag 0qHOR pyKoi
KOUIEKTOpGI 19, MpHNoAHHMAET JOHNLEHLIE CTAKAHEL 6., 3 JpVT0oH PYKOH HaJeRaeT Hi

Hi BRIMA HHBOTHOTO. BaKVVM OT BAKYVMHOIO Hacoca 10 mo BaKyyM-ILMAHTY 34
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qepet pacnpelenHTeds 13 nocTosHHOrD BAKYYMA MOCTVIAET B JOHMBHOE BEApPo L H
yeped AaTHHKH 14-17 HATHYHA MOT0KS M0 mmaHTaM 18 9eépes KoumexkTops! 19
MOCTVIIAET B MOJCOCKOBLIE KAMEPLI JOHIEHLI CTakaHOB 6. BakyyM oT BaKyyMHOTD
Hicoca 10 wepel mynkcaTop 61 Mo BAKYVM-ODIAHTY O MOCTYVIEET B PACTIPE JETHTE:
NEpeMEHHOTD RAKYYMA 63 H Janee No BAKYYM-IUTAHTAM 64 B MERCTEHHLIE KaMephl
JOHIEHLIX cTakaHOBR 6. IIpH cTapToBOM [IOOKEHHH AaTdHkoR 1417 HAMHYHA
MOMOKA HX MIVHEGEEPEI 36 HaX0oQATcH B BepXHeM MnMomomeHnHH Mexamaium 7
NONaHBAHHA KAALOT0 JOWILHOTO cTakaHa 6 coelHHeH ¢ aTmochepofl mo BaKyyM-
uumHry 47, matpylky 46, IMHHHOMY kKaHany S50 movasepa 27 ¢ arMmocdepHoi
KaMepoi 29,

Tax#e CoeHHAIOTCA ¢ aTMoch epofil MHeBMOLBUTHHAP 58, nHeBMopUmHAp 60
BRIBOAA MAHHITYIATOPA H MHEBMaTIHIeckHH 3aa#M 20. Bo3gyx nmo KopoTKoMy KaHaTy
49 mmyHaepa 17 uwepes marpyfok 41 nocneHero AATYHEA 17 HATHYHA MOTOKAS T10
BAKYVM-ILTAHTY 44 NMocTyTaer K MHesMOoyCHIHTe Do 45, & Janee Mo BaKyyM-IUUIAHTY
56 K TMHeBMATHUECKOMY JamHMY 20 H o pakyyM-ImmaHraMm 57 H 59 g
THERMOLHTHHAP 58 H mieR MoHTHHAP 60 BLEOIS MAHHITVIIATOPE.

Momoko, MOCTVOAKIEE B HAMANE MOEHHA, BLBOJIHTCH B JOHIEHOE BEJpo 1
Hepe: KAMHOpORRHHOEe OTRepcTHe 13, C  YBEUIHYEHHEM HHTEHCHBHOCTH
MOIOKOOTAAYH MOMOKO HE YCTTERACT MPOXOIHTE Yepes KanHipoRaHHOE OTRepCTHE 23
JAaTHEOR 14-17 HAMIFIHA MOMOKE, H HX KAMephl 51 IamomHAIOTCS MOIOKOM, “ITO
ofecreHBaer HeKoTOpuIH NogkeM normapkos 11, Tlpu sTom crapropas ckofa 48
OCROGORAAETCH OT VIIOPA B FOfORKY TUTVHAEpa 27 H Mo JefcTRHEM CHIThI THKECTH
MHHMACT  HHGKHEE MON0MeHHe, H  JA8TIHE  HUTHYHA  MOIOKR  HadHHACT
KOHT POUIHPOBATL PedEHM paloThl

BOMBIAA TaCTL MOTOKE E€pel BLIXOIHOH mMaTpylok 16 NOCTYTIAET B JOHTEHO
Bedgpo 2, 8 HeGOMLIAR YACTH MOMOKA BLITEKAET Yepes KIHGpoRaHHOE OTREpCTHE 23,
B KOTOPOM HAXOAHTCH HIGHHAS YacTh HITLL 21, BeprHKkanbHbie Ko/teGaHHA NoTUaBKS
11 amecte ¢ Himod 121 ofecnedHBAKT OMHCTKY KanHOpoBAHHOTO OTREpPCTHA 13 oT
mcoperda. B kamgofd “eTRepTH BRIMEHH MPOLECC MOIDKOOTAATH MPOXOJHT T10-

paIHOMY (M0 BpeMeHH H KOMHIECTRY MOVIOK:), TakKe paloTaroT garmHiH 14-17
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HAMHYHA MOI0KE  COOTRETCTRVIOUIHX YeTBeprefl  Brivenn. [IpH  cHESEHHH
HHTEHCHRHOCTH MOMOKOOTAAYMH BLIXO/ MOUTOK) Yepe: naTpy 6ok 26 npexpiiiacetca |
OHO BLITECHAETCH ToIkko +wepe’ kanuOpoBamHoe oTtBeperue 13, CHukeHHe
HHTEHCHEHOCTH MOMOECOTAA'M BLITLBAET ONMVOKAHHE NMoUmbBka I1 ¢ HrmoH 11 B
KumHOpopaHHOE oTRepcTHe 23, [IpH CHIGKEHHH HHTEHCHEHOCTH MOTOKORLIIENEHHR
JAonH BeiMeHH (Jo 120 r/MHH) OTBEpPCTHe AUTHHHOIO KaHanma S50 romyHasepa 217
COETHHHTCH © KaMepol 30 MocToOAHHOID BAKYVMA, H BAKYVYM HI JOHTLHOID Begpa 1
Mepel pAMpeleHTeTh MOCTOAHHOI0 BAKyyMa 13, mo RakyyM-mimaHTy 38, wsepex
Kamepy 30 nNocTORHHOTO RAKYYMS MAT'HEKA 14 HAHYHSA MOTOKA, MO AUTHHHOMY

KaHamy 50, yepes mtpyGok 46, no BAKVYM-IINaHTy 47 NocTynaeT B MeXaHHIM 7

M agMats m 18T

AOJAHBAHHA I0HIRHONO cTakaHa 6.

HocpeacTeom paspedeHHA, VCTAHARMTHBANINETOCH B NHeBMOLHTHHIpax 77
KAAJN0r0 JOHTLHOIO CTAKAHA 6, NOPITHH 78 ¢ MoMOER MTAHT 79 0 o epHeckHy
mapHHpos B0 Bo3AeHCTRYIOT HA YIOpHYW weAGy Bl, conpHEAcaloIIyiOCcA ¢

OKOTOCOCKOBRIM NPOCTPAHCTBOM HeTREPTH BhIMeHH. Bole¢acTEHe 3TOro J0HILHBE

cTaKaH 6 MmepeMemIaeTcl BHHT OTHOCHTeNkHO YTIOpHOH mafifel 81, T.e. mpoHCXogHT
npouecc JoJdHBAHHA.
Kaxnan kamepa 30 MoCTOAHHOMD BAKYYMA QAaTYHEOR 14-17 HAMUHA MOMOKE

NOCTOAHHO COLIHHEHD © PACTpeieHTenes NOCToRHHOTO BakyyMa 13, Bakyym H3

Baara el B NGAn. | Baasa wed MNE S

pacrpeleTHT &8 O0CT 0AHHOTD BAKyyMa 13 mo pakyyM-mmmanry 33 wepel kamepy 30
MOCTOAHHOTO BAKVVMA MepROre AaT'HED 14 HATHTHA MOTOKA M0 BAKYVYM-ILTaHTY 36
nocTymaet B kaMepy 30 NocTOMHHOTO BAKYYMA ITOCTENYIONIero JataHka 15 HaaH Y HA

MOJIOKS, 3ATEM N0 BAKYYM-IUMHTY 37 B Kamepy 30 MOCToAHHOMD BAKYYMa JaTiHKa

Nognece « 18T

16 HAMHYHA MOIOKR H N0 BAKYVM-IUTAaHTY 38 B kaMepy 30 MOCTOAHHOID BAKYVMA
MoCTe HET0 AaTHHEA 17 HAMHMHA MOToKa, Tak ©T0 HelaBHOHMO OT IOMOEeHHA
vHAeps 17 OCTANLHER JaTYHKOR B KAMEpe NOCTORHHOIG BAKYYMA 30 Kamjoro
Jatuska GyveT BAKYYM.

Ecii nocie BEmoveHHd B pabory MexaHHIMa 7 J0JaHBaHHS HHTEHCHBHOCTE

WiE Me nagn.

MOMOKOBEIZETEHHS BOIPAcTael, NMOUEBOK 21 MoJHHMAaeTCH BREPX. OTBEpCTHE

FIHET
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Mogmdcs 1 hara

Baapa el Maomoan | Baas. iee . Ba ayfin

Magrucs W gata

FIHB. e maan

JUHHHOTO KAHATA 50 BRIXOAHT HI KaMeph! 30 MOCTOAHHOTD BAKYYMA H JATHHK
HITHYHA MOTOKS CHHMAET PaspeseHHe ¢ MEXAHHIMA 7 J0JaHBRHHA

VTommeHHLE yMAcToK HIMBI 22 BRXOZHT HI KanHOposaHHOro oTeeperHa 23,
VREMHERA Ero MOpoMyckHVIe cnocofHocTk. IIpH  JanbHefneM CHEGKEHHH
HHTEHCHRHOCTH MONoKoBbUIeTeH A (A0 120 r/aMiH) BHORE NOCTYTIAET PAaIpekeHHE B
MEXaHHEM T QJOAMHBAHHA

C IanbHEMIHM YMEHLIIEHHeM MOTOKOOTAAMH MPOHCXOIHT JanLHefee
OIVCKAHHE MorUmBka 11 ¢ moymsepoMm 27, IIpH YMeHBIIEHHH HHTEHCHBHOCTH
MOJIOK OBBLIETeHHA (10 50 r/amH, 970 o0ecmeTHBaeTcd BRIXOJIHBIM TEpe MEHHRBIM
CeYeHHEM KATHOPORAHHOTO OTREpCTHA 23), nornmapor 21 3aHHMAET HHAHee
MOT0KEHHE, KTAMAH 53 nepekpeBaeT oTBEPCTHE B Neperopoare 14 H obecrneMHBaeT
coedHHeHHe KaMepsl 31 ¢ kamepoli 51 JaTIHKA HATHMHA MOIOKA TOALKO
noecpeAcTBoM KaHanos 54 wnanada 53, Bakyym, NocTynHE B KaMepy 52 no KaHATIM
54 knanaHa 53, no onadaTy 18 nocrynaer B KouekTop 19, rie 3a cYer NnocTyivieHHA
gepes KAMHOpOBAHHOE OTBEPCTHE MOTOKR BOYYXA YCTAHARIHBACTCA IANAHHLE
BAKYVM (A0 150 M7 pr. CT.), 9TO COOCOOCTRVET VIEPHKAHMIO JONUELHOMD CTAKAHA O Ha
HeTREPTH BLIMEHH,

OMHORPEMEHHO OTREPCTHE JUTHHHODO KaHma 50 coeqUHRETCA C aTMocepH o
Kamepoil 31, H BOAAYX Mo AMHHHOMY KaHATY 50 4deper marpybok 46 1o Bakyym-
IUTAHTY 47 MOCTVITHT B MEXAHHIM 7 JOJaHBaHHA JOHTEHOIO cTakaHa 6. [IpH HEmHeM
MOM0#EEHHH MNOITTAEKa L1 oTREpCTHE KOPOTKOTG KaHwma 49 nmmyiEepa 17 coe THHHT CR
¢ YIpaRTo e kaMepaoil 32.

Bakyvysm H2 pacripele/THTENA MOCTOAHHOTD BAKYYMA 13 o paxyyM-muasry 90
MOCTVIIAET B KaMepy 31 yOpaRIAIOMIErD BAKYVYMA MEPBOr0 JaTiHKA 14 HATHHA
MomoKa. Kamepel 31 yIpaRnmomere BaKVyMa JITMHKOE 14-17 HATHMHA MOMOKA
COEOHHEHRI TAK, YTO BAKYVM MOCTYIIHT HT Natpyika 41 nocnegHero garamka 17
HLUMHYHA MONMOKA TOORKO [PH  OKOHYMAHHH JOCHHA BCeX Jonefl BRIMCHH, T.¢
ronyHAepsl 27 garaHkos 14-17 HATHYHA MOM0KA 3alMyT HH&Hee NolokeHHe,

HEIARHCHAC 0T (TEPEIHOCTH FOX GITY CRAHHA.
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Mogrmcs U gara

Baaw  wHe . e gyin

Baam. nHE. Ne mogn

fMogrice 1 gara

I4HE . MNE naan

Bakyyw H3 KaMephl 31 YOpaRTAOIIETo BAKYYMA NEPROTO JaTHHEA 14 HAMHYHA
MOJIOKA 0 KOPOTKOMY KaHAmy 49 rvHmepa 27 NMocTymaer K matpyviky 41, a oT Hero
moe BAKYYM-ULTAHTY 40 B yNpERIAMOI0 KiMepy 3l nmocneqywollero gaTiHea 13
HAMHHA MONOKA. 1aTeM HI HEE M0 KOPOTKOMY Kadamy 31 mmyickepa 17 Mo BaKyvM-
OUTHIY 42 MOCTYITHT B YIIPARTAOIIYIO KaMepy 31 JamiHka 16 HUTHYHA MOToKa, H2
Hee 10 KOPOoTKOMY KaHamy 49 muyHasepa 27 Mo BaRyyM-IUTaHTY 43 B YIIPaRIsonny o
KaMepy 31 MocTe HErs JaTIHEa 17 HATHHA MOT0KA H N0 KOPOTKOMY KiHATY 49
momyHEepa 27 K maTtpyOey 41.

Kak TomKOo B MOCheaHed Aone BRIMEHH HHTEHHBHOCTE MONOKOOTIaWH
CHHINTCA Ao 50 r/MHH, BAKYyVM HT faTpyOra 41 gamiHka 17 HATHYMHA MOMOKA
MOCTYVIHT [0 BAEYYM-IITAHIY 44 K MHEBMOYCHTHTEMD 45, KOTOpLIH cpaldaTemaer, H
BAKYVM 0T BAKYVMHOID HACOCA M0 BAKYVM-ILTAHTY 53 9depel MHeBMOYCHMHTENL 43
OHOBPEMEHHO MOCTYIIMET - M0 BAKVYM-UIIAHTY 56 K MHeBMoZaRHMY 20, KoTophif
cpalaThiBacT H MEpeKphiBacT MOTOTHRIC IUTAHIH 18, B penviikTaTe 4ero JanneHHe B
MOJCOCKOBLIX KAMEPAX JMUTRHLEX CrakaHop 6 npuimosaeTcs K arMocdepHoMy H
JOIULHBIE CTAKAHE] O VITAZYT ¢ COCKOR. - 0 BAKVVM-IUTAHIV 57 B MHERMOLHITHHID
58, nCmencTEHE MEro MHERMOLHMHHAP 5§ MpHOOIHHMAET pPLMAr 65 ¢ JOHMTLHEIMH
CrakaHamy 6, TeM caMbiM HCKTHYAA NOBpeAieHye JOMIBHLIX CTakKaHOB 6, - Mo
IMHEBMOMLTAHTY 59 B MHEBMOLTHTHHAP 60 BRBOZA MAHHITYIATOPE, KOTOPBIA BREOIHT
MAHHITVIIATOP H3 M0/ KOPoBLL

OMEpaTop JAKPLIBAET MEXAHMHMEKHH TAMHM 35, YCTAHARTHEAET NOUTARKH 1]
B CTAPTOBOE MONOKEHHE. ABRTOMATHIHPOBAHHAR MOOHNLHAAR JOHILHAA YCOTAHOBKA
roToR AMH BhUIAHBAHHA CTeyRIICro AHROTHOT O,

IMpaMeHEHHE ABTOMATHHPOBAHHOA MolHBHON JoHILMON  YCTAHOBKH
MOIBAMHT CHHEHTE YPoReHE 3af0/TeBacMOCTH BhIMEHH KOPOB MACTHTOM, NMOBBICHTE

NMOIHOTY RBUIAHRAHHA H NMPOHIBOIHTENEHOCTE TRV,
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MoAnEL W 1aTa

Baam. 8 Na gy en

Baam. iwHE . ke nagn

MogMes W daTa

Mksa. Ma noan

32 KoHCTPpYKTOP CKHE PacieThl

IcxojHBIE JaHHbLIE:

MACCA JOHIMBHOID MIMpara m= 1.5 xvo;

JABRMEHHE BHYTPH [IUTHHApa p= 30 xllo.

Pacuer aHaMeTpa rogpoRoro BAKYYMHOTO MOJLEMHHES JOHTRHEIX CTAKAHOR C
KOILTEKT OpoM,

Ona paciera JHAMETPa ro@poBoro BAKYYMHOIO MOJbeMHHKA HOIWILIYETCH
fopMyna. CEBAGIEAIONIAN JaBIeHHe BHYTPH IBUHHIpPA H YCHIHe, KoTopoe OGyaer

JNEACTEORATE HA NONUEHE MOCPEACTEOM TPOCA CO CTOPOHLL JOHTHHOTO AITIApaTa:
F
p= 5
rae p- AarTeHHE BHYTPH FodpoBoro BaKyyMHOIO Noghe MHHES, ¥ [11;
F- yoinHe, KoTopoe JeficTRYeT HAa NopiIcHs,
F=ng, (3.1)
rae m- Macch JOINLHOTO ariimapard, Ko
£~ YCKOopeHHE cBoloJHOTO MATEHHA, i’ g=08 e,
S- MUIOIIALL MOBEPXHOCTH AHHIIA TOPIIHA, M,
S=nr, (3.2)
rae r- pagHyc, M;
=314

YUHTRIEAA BCE 3TH GOPMYIEL CKOHYATENLEHO MOy aeM:

I3 310l §opMybl TIOTYHaen

mg
s e
np

i aol2
= =L0f2- M.
3,14x50x102

Ce oBaTeLHO IHAMETP LHLBIpa Gyaer pases:
D=21=20012=0.024 s,
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MOgMEs M 1ara

Faam iR Ne pin

3.3 DxoHoMITecKoe ofoCHORAHIIE ARTOMATH M poR aHHOH MobiTEHON J0IThHOI
FCTAHORKM

33.1 Pacwit mMacckl W CTOMMOCTH  HOE0H  KOHCTPYKIHH
AR TOMATHIH] 0BAHI0H Mo IR0 JOTTL HOH VOT 808 K

Macca HOROH KOHCTPYKLUHH ONpelenaeTea no popayne;

G = (G, +G)E. (3.1)

rae G — sMacca HoROA KOHCTPYREUHH JOHTEHOM Y CTAHOBKH, KT,
(i, — MACCA NPOCKTHPYeMBIX AeTaneH, KT,

Gr— M3CCa CTAHJAPTHRIX AeTaned, kr, Gr = 45,
f ko3 HImMeHT, VI THIBAKMIHA MACCY MATCPHATOR HIPACKO10BAHHLE Ha

HATOTORMCHHE KOHCTPYRLII.

PacrerHyio Maccy NMpOeKTHPYEMLIX JeTaNNeH H YUI0B H aTperaTol MpHBOIHM B
rafumie 3.1
Tatmiia 3.1 — Pacuér Macce! papaforaHHe QeTaneh

Biam AHE. Ne nogn

MoAMMCH W 1873

ViHE. Na nogn

HanmeHOBAHHE JeTanel OObEm [LMOTHOCTh ‘Macca '
CNpPOEK THPOBAHHEIX | MaTepHana, NeTANMH, Kr
HE'IJI.I'IE'FL Kriem’
cM

MiTeIps 200 0,002 0.4

I{mmEmap, 2T 1000 0,002 2.0

Pama 1200 0,002 24

rynep, 4t 1100 0,002 02

Macca paspaboTaHHbIX JeTaleil ompelenserca no GopMyie:

=0, + G .+ 3.+ G (2.2)

rae (&, — MACCH MTHIPH, KT,
(F, — MACCA LBUTHHAPA, KT

(Frg— MACCA PAMEL KT,
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Modnvce M 4ara

Baam . vl N fylin.

Baakd. st Me rigin

Maamsce M gara

bird Ma Nofin

(Fum — Macca ITYLEPa, KT,
[IpHHHMAR BO BHHMAHHE, UTO
G =04 k1, =1 kr, Gp=14 xr, 5,=0.1 KT,
HAXOQHM Cy MMAPHOE THATEHHA Macc:
G, =(0.4+2+24+0.2)= 5%z
Gy, =3+45=350n2.
bamaHCcOBAd CTOHMOCTR HOBOTO MAHHITYJIATOPA M0 COMOCTARHMOCTH MACCHI
ONPEAEAeT A HE GopMy Ik
AL (3.3)
I!:"_"Ill
rae C;/,Cqy ~ GAnaHCcOBAN CTOHMMOCTE CYIIECTRYIOMHX geTanedi, pyd..
Gy Gy — MAcca CTApOi H HOBO KOHCTPYRIIHH, KT,
& — Ko gHITHEHT VeI eRICHH S KOHCTPYKITHH.
[IpHHHMAR THIEHHA Kak
Crp=68000 py0.; Gy=50 kr, 5=0.9...095 , Gy=45 Kr

TIOITY A eM:

, 68000 4509
O = = = 550E0py6.

3.3.2. PacwfT TeXHHEo-YKEOHOMIPIECKHY NDokazarTenei $dexTHEHOCTH
KOHCTPYEIGH # HX CPpABHCHITE

FHEProeMKOC T NpoLecca JOeHHA ONpelelier ci N0 CIeyoien 3JaBHCHMOCTH

12}

=

2 == (3.4)

b

rae N,— notpeinaeMad MOIIHOCTh, BT,
W, — 4ACORAA MPOHIBOAHTENBHOCT b, J1/4,

VeHTRE AR, 4T0 N,~0.5, Haxomam [2]:
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Magnucs 1 gata

Baam. mHa. We gyfin

Baam. MHE. ke nogh.

Mognuces W gata

et KB nogn

3y = ——= 0,006 Bm -4/ 1,
78.6
0,5

3 =——=0,005Bm u/Ax
93

MetauoéMEocTs  Npollecca  J0SHHA OMPeAendercd No caeaymed

TBHCHMOCTH [2]:

Y S .
W, T T,

i L

(3.5)

rae o — MACCA KOMCTPVKLIHH, KT
Tioy ~ TONOBAA TATPYIKA Y CTAHOBKH,

T.~ cpox oyl VCTAHOBKH JTET.

Hexoaa 13 1010, 410 Gp=45, G;=50, W;=78.6, W =93, T, ;=1350,

T.i p=5. H MOACTARNAA THAYTEHHA BEITHCTAEM

45

M :—:ﬂ.ﬂﬂmﬂﬂ.&fﬂ.
0 78613505

M o=—>2 0000079 /n
I 9313505

b oHA0EMKOCTE MPOLIECCA JOSHHA ONMPEIeTAETCA 0 CTeTyomed IJARHCHMOCTH [2]:

= ; . (3.6)

rae C;— GanaHCcORA" CTOHMOCTE KOHCTPVELHH, pvi.:

TTecT

BAFI5.0100. 201 2UAMTHO0 000
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MNaAnMeh 4 4373

B3aM. WHB. Na 1yt

B, WHE . M2 nogn.

Naankcn W fara

WiHD . W& namn

[lofcTapIad  HAMEHHA paHHee pacciHTaHHON OanaHCOBROR  CTOHMOCTH

Car=16631 py0., Cir=10000 py0., onpejendes doHjoeMxocth [2];

GE000
E = =0128mvr/ A
" 386.1350- 5 i
35080 y
Y 0,088 pv6
03.1350-5

CefecTOHMOCTE HCXOJHOIO H NPOeKTHPYEMOro BARPHAHTA MaHHITYIIATOpa

ONpeleaeT el No cneayvionefl mpHcHMocTH [2]:

§=C,,+C,+C,, +4, (3.7)

rae C,; — 38TPaThi HAa OIUTATY Tpyaa paGoTHHKaM, py6./n;

C, = IaTPATLI HA WEeKTponoTpelnenHe, pyiin:

Cre = IATPATEI HA PEMOHT H TeXHHMECKOe OOCTYAMBAHME CYUIECTRYIOMEH H
pazpaGoTAHHON KOHCTPVIIIHH MAHHITVIIATOpA, pyi;

A — AMOPTHIALHOHHLI OTHYHCICHHA Ha NPpOIy kMo, py 6,

C?.-‘l’. :I'TF'E - K - K -K (3.8)

& i om e

rae z - TapudHAA CTABKA, ATA onepaTopa JoeHnn I paspana z = 48,45 pyh.
T, - TpyA0EMEOCTE, Y&LAHTP.

L i e} (3.9)

McT
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Mogreacs 1 gata

Baama wead Me nogn. | Bagm. vies r-n,u&-ﬁn.

Magnuce i daTa

e . We mogn

— L =0011u/n
T8.5

(2=

T.rl

= i =0.01u/xn
93

C,,s=120-0,011:L3-11.1,1. 112 = 2,69pv5 / x,
€,y =120.0,01-13-11.11-112= 2,27 py6 / 1.

JaTpaThl HA ANMEKTPOIHEPTHIO OMNPEJeTMmoTed Mo cnefyomedi 3apHeHMocTH [2];
C,=4,:3, (3.10)
rae I, — oTyCKHAS LEHA AIEKTPosHEPrHH, pyh. kBT 9,
3. - noTpednaeMans MOIIHOCTE, KBT1.
IMparsanan B o BHAMaHHe, TT0 I[,=2 88 py6. /xB19, 3,+0.006; 3,,=0 005, HaX0IHM:
s = 288 0,006= 0018py6/ x,

o, = 2.88-0,005 = 0,015 pv6/ .

EITPITIJI HA PeEMOHT H TeXHHYCKOP Dﬁl’.‘.ﬂj".’ﬂﬂ-![‘lﬂﬂ MAHHITY TATODA

OMpeIendeTcd Mo cleyiomel MmaHcHMocTH [ 2]

0= N . (3.11)
©pmo =150, W, T,

rae Hy,, — cyMMapHas HopMa 3aTpat Ha PTO, %

BRE5.0206 201 20AMAS00.00 00113
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NopnWch ¥ J3Ta

I

B3, MHE ke

B2an MHS Ma nogn

Maanies 1 38718

HE N nogn

GEO00 - 18

'8 - = 0115pv6 /1.
pms0  100.78.6-1350 L
5508018
1 = =0.079 :"ﬁ.l'lﬂ-
“pmol T 190.93.1350 #

AMOPTHIALHOHHLIE OTYHCTEHHA BRMHOIHIO TCA M0 e IVIoned meHoimoctH [2]:

{-‘E 'H

100 mr ; (3.12)
100-Wy T, .

e @ — HOPAMA AMOPTHIALHH, Y6

ITpHHHMAA N0 HOPMATHRAM, ITO dp ;=20%, HAXOIHM

6BO00 - 20
Au = =0128pv6 / i,
100-78.6 1350
S5080- 20
i = 0,088 pv5 7 .
100.93-1350

& =2.69+0,018+0115+0128=295p6/ a,
8 =227+0,015+0,079+0,088=245pw6/ 1.’

[IpHBeEHHbIE TATPATH! HA paloTy KOHCTPYKLHH ONPeIeaoT Mo caeqyiomen

TABHOHMOCTH [1]:

Co=8+E, . k=85+E F, (3.13)

rae E, -~ HopMaTHEHLET Kodd GHIEHT 3 ) eKTHBHOCTH KAITHT ATEHEIX BITOMEHHIT,
K - yaenbHEle KATHTATLHEE RN0HKEHHA HTH ( 0H10EMKOCTh,

HprasmMan, Tro E,=0.15 Haxo M

BHF 150006 201 20 AMES 000000

Vg TET | Be gokysm.  [NoAMwce) 0313

THET




= ﬂ. ﬁ. - ? '1|r
Crrp:mﬂ 295+015:-0128=297m6/n,

L = "-’I— ;l = ; i
erpuﬂ 2A45+0]15-0,088 =247 pyb /0,

I'daosan YKOHOMHA OT HCIIOILEIOBAHHA HOBOTD MAHHITYTIATOPS MIpEleIaeT ol

Mo cneayiome MmeacHMocTH [2]:

3:1:!-:: ={50 _Elllwf -]:"-;:I:i‘ (3.14)

rae T.,y — roJ0BaA HOPMaTHBHAA TATPYIKa, 1.

£ NprEsiMan B0 BHHMAaHHE, 10 T, .~ 1330, Haxomgm:
=
a 2. . =(2,95~-2,45)-93-1350 = 62287 pv6.
E 200
E Fojgop off SKOHOMHYECKHET M EKT ONpele/feTca No CeAVIoneh JaRHCHMOCTH
= [2]
%‘lﬂ — ™ . ; g
; 00~V npuel "J':j:*rnirl‘l|I W, T:r.:u:"
g

v E_ . =(297-247).93.1350 = 63049 py6. Gd3)
% Cpok OKyIaeMOCTH KAIHTAMORTOMEHHA ONpPelenfeTcd Mo  cheayiomei
5 TMRHCHMOCTH [2];
- .
g C-’I
= Tor = ' (3.16)
%00

55080
5 = G227 Auadd.
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PervnbTarthl pactueTon TaHOCATCA B Tafmry 3.1,
Tadmoga 3.2 2~ CpaBHHT&TRHEE — TEXHHKO-3KOHOMHYMECKHE  MOKAITENH
3P EKTHEHOCTH KOH CTPYVEIIHH
Ne | HaHMeHOBaAHHE TTOKAIAT ek Ea. Bazon ol | NpoeKTHY

HiMep. | (HCXOMHOM) VeMoil

1. | Yaconas MpoHIROIHTETRHOCTE 'y T8.6 | o3
2, | D oHI0EMKOCTE TIPOLIECC pyfin 0,128 0088
3 | SHeproéMKOCTL OpOLIECCH Brin 0.006 0,003
4. MeranmoéMEocTs MpoLlecen Kr'n 000008 | 0.000079
5, | TpVI0EMKOCTh MPOLlecca W=t 0,013 0,011
6. | YpoBeHh IKCALUTY ATALHOHHLIX IATPAT pyhin 195 245
7. | ¥popeH: NMpHE eNEHHLIX TTPAT pybin 197 1247
8 | FojoBas 3KOHOMHA pyvo - 62187
9, Nogorof sKoHOMHDECKHA et pyG - 63049
10, | Cpok oKyTIacMOCTH KAIMTHTATAE R0 CHHI ner - 0,88
11. | Kooddmmment »fpdeKTHEHOCTH -

KATHTATEHLL BIAOKEHHH L13

3.4 Tpebopanna GeronarHocTH HA padotieM MECTe olepaTopa MANIHHHOTO

JIDCHIH

3.4.1 TpeboBaHMA K PYKOBOIHT eIIHM

P}RUBU.EIHTE.I'.IH HG,IIPEEI,EI_E.]IEI-EII& HE JOMLEHLI JOITYCEATE BROTA B 3K OUTY A TALETE

VCTAHOROK, HMEWIMHX OTCTVIUIEHHH oT TpefoRaHHE TeXHHEH Oel0MacHOCTH H

NPOHIBOICTBEHHOR CAHHTAPHH,

Mg IET| Ne goeys.  [lTalnucy fara
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K ofcny#HBaHHK YCTaHOROK JONYCKAKTCA JHLA, MPOomeimHe HHCTPYKT A%
Ha KasIvie YCTAHOBKY JoIKCEH ObITh 22REAEH MYPHA vMETa pafoThi, B KOTOpOM
orepaTop oTMesaeT pafioHe DapaMeTphl, BOIHHKIIHE HEMMIATKH H MPHHATLIE MEPBL

DPIEEIII[?I.I.]HH H Pa3Ine e ﬂﬁﬂp}ﬂﬂﬂll!ﬂl B JOHMTEHOM TLTEe 0OJHSF:E
OTRESATE CAEIYIMIHM TpeDoRAHIAM

) ofecnedHBATE  Ge30MACHOCTE OINEPATOPOR  MAIIHHHOIO OTI&TEHHA,
MpeloTEPAIATE BOIMOKHOCTE TPAEM OT NMpHMeHAeMoro ofopyqoBaHHA, 4 TAKGKe OT
VAAPOB 3HHBOTHBIX, YINHOOB . MATEHHIT,

G) ofneryars paloTy onepatopa, NOIBANAA eMy TOoMHO H GeiCTpo
BOCIPHHHMATE  3PHTENBHLIE, CTYXOBRIE H TAKTHIRHBIE CHIHATEL H  GhICTpO
PEATHPOBATE HA 3TH CHIHATLI HVAHLIM padoqHM JBHAEHHEM H VIPARTAHUIHM
MEeICTRHEM,

B)  YMeHBIUATH HANPAREHHOCTH PpaloThl, COIAARAS XOPOIIVIO BHIHMOCTH
ofopyloBaHHA H ofkexToRr Tpyaa, ofecrneddTs oflepatopy  $HIHOIOIHYeckH
vioGHVIO oIV,

3.4.2 Tpehop mimin K oMeparopy MALIMENOT o J0¢ A

JnA BnMoiHeHHA 3THY TpefoBamni HeolXoIHMo coGmoaaTs cUelyiollHe
Mepsl GerormacHocTH: K ofoy aHBaHio B patoTe HA JOHTEHOM AIperarTe JoImyckaer-
CH TWIRKO CEUHUTEHO NOATOTORTEHHRI MepCoHal, HIVIHRIIHA SKOUTVATALIHOHHLIC
JOKYMEHTEI, NpWIaraeMble K  YCTAHOBKe, MpoIeImHi HHCIPYKIAE nog
PYEOROJCTROM [HIE, OTRETCTREHHOID 23 IECTUTYATAL[HIG AIEKTPROTEXHH'TECEIN
VETAHOBOK H TEXHHKY OGE0MacHOCTH B XOIAACTRE, HAYUHBIIHHCA NPAKTHYECKH
OGPAATLCA € YOTAHOBKAMH H ATPEraTAMH.

Ofomysns Mol nepcodan oy IHTE H NPOHHCTPYKTHPOBATE 10 TeXHHKE
Ger0MicHOCTH B COOTRETCTRHH ¢ JeHCTRYIOMIFMH MO0 eFHAMIT

Bee paloThl, CRAIAHHBIE C TEXHHYCCKHM O0CTVAHBAHHEM H YCTpaHEHHOM
HeHCTPABHOCTEH  OfOpYAOBAHHA, NPOHIROAHTE TOMBKO 1PH  BRIKIHMEHHBI
ApHraTenss [pd a1oM ofecnedHTh YETAHORKY H BhIBECHTHL IUTakat «He BRMOYATS!

PaGoraror mogH!». [pHHATE MEPLI, NPENATCTEVIOIIHE CTyGalHHOA nmogate

BKP 350306, 201 20AMAS00000013 |2
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HAMPAAEHHA K MecTy paloThl, CHATE NPENOXPAHHTENH HIH  TOCTARHTH
HAWTHPVIONTHE HAkT UK.

B noMemieHHAX 3anpelaeTcd KypeHHe H Mok30BAHHE OTKEPBITHIM ILTAMeHeM.
Homemenne ofopyIoBaTh NEPBIMHLIMH CPeICcTEAMH [MOEAPOTYIIEHHA, KOTOpPhIE
JONAHE! HAXOMHTECA B HOMPABHOM COCTORHHH B COOTBETCTRHH ¢ TpeSoBAHMAMH
CYIIECTRYIO IIIHX TTOT0ReHHI,

OfcrysHB oA nepcoHan  ofyuuTe  ofpalleHHId ©0  CpeJcTBAMH
TI0A POTYIEHHA

He Jomyckaercd BKIKNUATE BAKYYMHBIE YCTAHOBKH TPH HATHIHH TPENHH HWIH
OCKOMTKOR B CTEKTAHHOM MOMOKOCHopHHKE (e MOMOKONpoRo,] CTeKNIAHHLI).

JanpemaeTca padoTaTe CO CHATRIMH OTPaEIeHHAMEL

M HOMELIOBAHHE TopieH BoJkl H XHMHEATOB N8 NPOMBIBEKH H
JesHHerIHH cofMmoaaTh OCTOPOAHOCTE H BHHMATENRHOCTE. [IpH IpHTOT OB TEHHH
EHUIOTHRIX PACTROPOB MPHMEHATE PeMHOBRIC ITEPIaThH H GapTyk.

[ JoeHHH © FHBOTHRIMH O0pPAIIATLCA CHIOKOMHO, BHHMATEMRHO, colMolaTh
HeodX0AHMYI0 OCTOPOAHDCTL.

CONep#aTE MOMEIIEHHE B "HCTOTE. XPaHEHHE NOCTOPOHHHMY MNpeIMETOR.
BOUIAMEHAOIMIHXCA BElecTE B MOMEIEHHH BAKVYMHOM VCTAHORKH CTPOro
BOCTIPIIAET CA,

Bece IMeKTPOCHNOBRIE YVCTAHOBEIL 3 TIEKE BAKYVMIIPOROA JOTAHLE OLITh
m3eMneHkl PaGoTa Ge? a6 MNeHHA IATPEIIEHa.

FaTeropiiecks Jarpeniaercad HanpaRIaTh CTPYI0 BObl HA ATEKTPOABHIAT&TH
H G/0oKH YIpaRIeHH R

BakyymHbie VCTaHOBKH, KOMOpPeccophl, MIEKTPOJABHTATENH H ITyCKOBAA
AMOAPATYPa JOTEHLE! HAXOMHTECA B CHELMHATEHLE HIWTHPOBAHHELY MOMEIe AT,
PasmemieHne Jpyroro ofopyIoBaHHA B 3THX MOMEIEHHAY W J0CTYT MOCTOPOHHHX
JOHILL B HHX EIpeiia e,

TexHHEa GeinnacHOCTH MpH ofCTyKHEAHHH BAKYYMHBIN VCTAHOBOK CBOJIHTCH

K CHeayIomeMy:
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B noMeteHHy, Tjie YCTAHORTEHE! BAKYYMHBIE HACOCKI, JOWIAHL] ORITE MIIIHK
MECKOM H OTHETYIIHTENL. B HEM He J0IAHB! XPAHHTRCA JerKoR0CIUTA MEHHIITH eCH
BEIIECTRA.

JAIMYCKATE BAKYYMHBIE HACOCH] PajpellaeTcd TOILKO MNpH MOTHOR HX
HCMPABHOCTH  THIIAMH, MPOWEIHMH  COOTEETCTRYVIOIINA  HHCTPYKTA® M
JOMYIEHHLIMH K paloTe HA ATeKTPOYCTAHOBKAX,

B aKyyMHAaA YCTAHOBEA JO/LAHS HMeTh HAZeAHOe 1a3eMIeHHe.

Me®Iy BAKYyYMHRIM HACOCOM H BAKYYMITPOBOZOM  YCTAMAB/IHBAETCH
HIOMAUHOHHAS BCTABKA pasmepom He sedee 0.5 M, HCKTO9MOMIAS  DIOMaLaHNE
BAKYYMHOM JHHHH [10]] HANPEECHHE B CTYYac SaMBIKAHHA o0MOTEH 3AeKTpOMOTopa
Hil KOPITYC VCTAHOBKH.

Bakyysiad YCTAHOBKA JOUTAHA HAXOAHTECA B OTAENLHOM MOMEIIEHHH, KyJa
BXOT IMTOCTOPOHHHM JTHIEM BOCTIDEIRAETCA

PyOHNIEHHKH H NMPejoXpaHHTERHBIE PYVOHIEBHHEH JOLKHRE] GhIThE TaKpPRITOTO
THIR, Bakyysibie 1pyGonposogsl B NOMECHHSX, A€ OTCYTCTBYET CHOTEMA
BEIPARHHEAHHA NOTEHIIHATOR, COSTHHAITCA ¢ BAKYYM-HACOCOM TOKOHENPOBOIALTHM
matpyOkom AnaHol He MeHee 1000 mm Bakyvapmie GamioMel He cienyer
PACNONAraTh HAJl HACOCAMH, TAK KIK CKAIVIHMBARMIHIACA B HACOCAX KOHJIEHCAT MOKET
FIHTE JEETPOABHMAT CMh H BRIIBATE TAMBIKAHHC MICKTPMIPOBOIEH.

[Ipst Dpoknagke TpyOGOMpoBRoAa BHYTPH KOPOBHHKA PACCTOMHHE MEeRTY
TpyGamH H YIEKTPHIeKHMH NpoBOSAMH JomkHe Osms HE MeHee 100 wMaL
M OROKOMPOROIHAS MATHCTPATE H BAKYYMHLIE JTHHHH TPy SOTNpoRoios HeoSX0qHMO
HIAGKHO IMEPATHTE K OMOpaM WH cnelMuUbHeM cTonbam, Urobsl obediems
oMepaTopy YAoOHLI BLX0 H NOJRD0YeHHe A0HILHLX AMMIAPATOR, MOTOKONPOBO]
H BAKYVMHLI NpoROJ CTEIVeT pacnoalaratk Ha BeicoTe 1700-1900 MM, a B MECTAX
MPOEsa OHH MOTYT OBITH MOAHATE! 40 2200 MM,

[Ipir pasfopre H clopke MOTOKOITPOROAA ©H  JoHALHOR  ANIAPATYPhI
ol Ty AHBAKMIHA NepcoHan Bo HilekaHHe TPAaBM pyVE Jaied colimodath ocolyio
OCTOPORHOCTL B o0palleHHH ¢0 CTERTHHHEIME HifeTHaMH. [IpH HATHTHH TPemHH

HMH OCKOAKOER CTEETAHHEIE TPYOKH Jon#HbE! OhMe BeifpakoRaHel Bo BpeMA
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HCILITAHHA MOTOKO-BAKYY MITPOROIA HA FEPpMETHYHOCTE BECE CKOT, PACTIONOMEHHEI
B KOPORHHEKE, HEOGXO0HMO HI HEID BRBECTH,

PalovHx, 3aHATHIX HA NPOMBIBKE H JAeIHHEKIHH JOHMTLHOA ANNAPATYPLL
MOMOKOIIPORDIOR. OXITAJHT&NeH H MOMOKOCOOPHHKOR, O0eCresHMBAIDT ONEHATLHOR
IMOTHTHOR  OeAN0it  OUYKAMM, pPeIHHOBLIMH TEPUATKAMH, NPOPEIHHeHHLEIMH
dapTYEAMH, PEITHORLIMH CAITOTAMH H 2.

s palore ¢ MOOMMH H JeTHH( HIHPYIO MHMH CPeICcTRAMH CTeyeT cTporo
BLITTOIHATE CIETYIOMHE MTPABHITA:

B MONOYHOM OTJIENeHHH CeVeT HMETh ANTEYRY, B KOTopoR Jon#Hbl (bITh 1
9-HBIA pacTROp COJBI H COMAHOH KHCNOTHL, BATA, OHHTRI, HACTOAKA Hona,
MEHK OTITACTBIPE.

[Ipi nepechmIaHHH CHHTETHYECKHX MOIOIIHX CPEINcTE HI 3aBOACKON Taphl B
pacxogHVie Heo(XO0AHMO NOILIOBATECH PECTHPATOPAMH HIH BATHO-MAPTEREIMH
noBAIkaMy, PYEH JomaHb! ObiTh CYXHMH HITH B PEIHHOBLIX MEPUATIAX,

[Ipt pafoTe © HEAHCIOTAMH HIH pacTBOpaMH  menoded  HeoGXoJQHMO
HCOOMETORATE  JAMIHTHEIE OMKH, PEIHHOBLIE ITEPTaTEH H RATATOHETIDOHHLITE EMLIE
TTePeTHHEH.

[Mp nposefeHHH  JeHHperIMH  mpod WK ofpaforke  ofopy 108 aHHA
PACTROPAMH NOBLINCHHOA TEMITEPATY PR HOIWILSYIOT JAMHTHLIE OUKH H PYKABHLLL

Op  pyusoii  canolpalorke wonousoro ofopyaoBanna  HeofxozHMo
HCMONLIOEATE YITHHEHHLIE ©PIMH H WMEeTEH C PYIYKAMH, 4 OTA FIOTHTRL PYE -
PEIHHOBBIE MEPYATEH. XPAHHTE XHMHUECKHE CAHHTAPHEIE CPEICTRA CIENVET B CYyXoM
WreMHeHHOM Mecte. [Ilemoun o KHCIOTHI  pasMeImoT OTALBHO ¢ LeIhio
MPeqoTRPAIIEHHA MPAMOTe HX KOHTAKTa. OTReTCTREHHLIH 33 XpaHeHHe XHAMH e CKHX
CAHHTAPHEIX CPeicTR HATHAaeTCd MPpHKA0M M0 COBXOTY (pelleHHe MpaRTeHHA
KOUIXo2a) Nocie HHCTPYKTRKN M0 TeXHHKe (e30MacHOCTH,

[Tt MPHIOTORANEHHH KHCIOTHRIX PACTROPOR K Telriofl Boje MpHOARMAIOT
KEHUIOTY, & He HaoGopoT.

Ha coBpEMEHHRIN #HHBOTHOROMITECKHN KOMIUIEKCAX H JQepMiIx IHPOKO

HCMONMBIVIOT XAMTOAHNLHEIE VETAHOBEH, B EATECTRE XNAMATEHTOR B HHX ITPHMEHARNT

BRP 35030620120 AMAY000000777 ==L
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fpeor wH amnHak. HenpapHihHas SKCIUTYATALIHA HX MOKET NMPHBECTH K TARETLIM
MOCTEACTEBHAM. YCoTaHORMEHD, YMTO IMPH COACPEIHHH B RO3yXe 30% dipeoHa ¥y
HETOBEKA MOMKET HACTYIHTL cMepTh oT yayuba IlonaganHe ®HAKOro (pecHa B
[Mald NPHEOOHT K CIEN0Te, & Hi KoEY - K ofsmoposersso. ITootoMy Kk obory-
AHBAHIK XOUTOUTEHBIT YCTAHOBOK JONYCKAKT ML He Monoke 1B ner, npolme s
creliHa/ibioe  ofyveHHe H HMEOUIHX COOTRETCTBYIOMIS: CRHAETEILCTRO [0
ofCTyRHBAHHID JAHHOH VCTAHOBKH.

Ha KaEODyH YCTAHORKY HYRHO JABRECTH EYPHAL Kyda JanHceBa0T
MoKasarTenH ee pafoThl, BOe OMEPALIHH MO  YCTAIHOMTEHHK HEHTIPREHOCTERN,
PeTYIIbTaThI ITPOB EPEH KOHTPONTEHO -HIMEPHT €/IhHbIX H aBT OMATHYCCKHX NMPHEOpOR.

B MIIHHHOM OTIEMeHHH H3 BHIHOM MEeCTe CNEDYET BLBECHTE CHEADY
XOMOMHNEHOR YCTAH OBKH.

3.4.3 PacwfT mI1eMUIcHHA ARTOMATHIHD OEAHHOA Mol J0HILHOM
FCTAHORKN

HanGonee padipocTpaHéHHon H HagésHoll Mepofl aiHTel JHOAed  oT
MOPLECHHA WIEETPHECEHM TOEOM  HRATAETCHA FANMHIEHHOE ATEMIEHHE -
OpeIHAMEPEHHOE JIEKTPHIECKOE COSTHHEHHE C© JEMNIEH HIH €€  WIeMeHTOM
METRUTHHECKMX  TOKOREIYUIHX  uacTell, KOTOophle MOIYT OKamaThéd  noj
HATIPRAMEHH EM.

B Ka¥lecTBEé HCKYCCTBEHHBIT JAEMISHIH HMOMELIVIOT CTATLHBE TPyOsl HiH
CT e EHBEH ATHHOH 1-3 M

COMpOTHRNEHHE PACTCKAHHA TOKA OJHHOMHOIO CTEPAHEBOTO IATEMIEHHA

onpegengerca [11,12];

.. 2 dh+1
R, = 03662 (g = + 0,512ty 318
' R R s )
rie R. - COMNMPOTHRICHIE PACTCKAHHRY TOka OOHHOMHOTO CICGAHCBROTO

T IeMTeHHA, OM,
P — COMPOTHRMEHHE NMOYBLL, OM-CM,
| -ATHHA CTEpAHA, CAL
d — IHAMET] CTEPAHA, CM;
h - royGHHa e
MpHHHMMAR B0 BHHMAHHE, 9T0 p = 10°,1=300, d =1, h = 300, HAXOTHM

TNAcT | e J0rym Mg b [EaTa
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.. 4300 4300 S
+0.51g ———) = 33 5O,
4 300 = 300

SRS |- I 2 1
A, ={J._'H::L'~I—rﬂg B
300

HeoGx oMo THETO 1aseMneryi [11,12 Jonpeaenserca:
Bk
R.§,

raen — HeoGxoaHMOoe THO0 38 7eMITeHHIT,

(3.19)

[

K. - oo pHIBENT Ce30HHOCTH;
R, — HOpMATHEHOE CONPOTHATEHHA 3 1epmeHHi, OM;
1]y — K03 QM eHT HCTIOLI0BAHHA T2 JEMTEHHTL
IIpHHHMAA B0 BHHMaHHe, o K. — 1.2, R;=10, 1,=0,88, Haxoqum

.. - T .
A= =4
10 088

Trona satenmermyl — 4.

3.5 llpagmnma 3K000ATe 0K 0l YK CTUTY STAINN AB TOMATIHIND O aHHoi MobiumHoll
OOHTEHOH YCTAHORKH

MoeHHe KOPOR OCYINECTRIAETCA MEXAHIIHPOBAHHEIM clocofoM ¢ MOMONILIO
NoWTRHON YCTAHORKH, HA MPOMLEBKY KOTOPOTO pacxogyercd SoMkinoe KOMYecTRO
Boasl. HeoGxoaumo Tak e olHORMATE obopyaoBaHHE H CBOEBPEMEHHO NPOROIHTE
TO, and NpejoTEPAIEHHA [IVIOMEH, “T0 MOEET NpPHBECTH K IoTpelieHHH
GONLIIOro KOMTF1ECTRO MIEKTPHYTe CKOM SHEepIHH.

IemomkTveMas B MpoLIECCE MPpOMBRKH JOHTRHOMO o60py1oBaHHd Bo/Ia MOCTe
OKOHWAHHA paGovero npoilecca JOMKHA cooTRercTeoBaTe [TOCT 17.13.13-86
Oxpaxa npapoast Crapocdepa. Ofugre rpefoBaHia K oXpaHe MOBEPXHOCTHLIX BOJ
oT IATpAmeHH [14]

3.6 Bemox

KOHCTPYKTHEHLIE  PACdeThl  MOMOIHIH  ONPEJEHTE  KOHCTPVKTHEHLIE
nmapamMeTpsl paGotero OpraHa ABTOMAaTHIHPOBAHHOH A0WILHON YCTAHOBEM. Tak &e
GbUT PACCIHTAH JKOHOMIMiecKHH MpdekT 0T HCOOMBIOBAHHA NPOEKTHPYeMOil

ARTOMATHHpORAHHOA MofiULHOH JoHMBHOR VETAHOREH, KOTOPRI cocTaBHn 63049

pvG.
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BhLIBO/LIbI

B HACTOMIIEH BBITYCKHOH KBarm@ueaimonHod palore Onme npou3BeleHo
COBEPINEHCTROBAHHE TEXHOTOTHH J0€HHA © paipafoTeoi &8 TOMATHIHP OB AHHOH
MOGHTEHOH JOHTEHOH VCTAHORKM,

[TpeanoseHs OPHIHHAILHAS KOHCTPYVELIHA AR TOMATHHPOBAHHOA MoGHILH O
DOHTEHON YCTAHOBKH, KOTOPAA coBMetnaeT B celie MolHIEHYI0 J0HTLHYIO Y CTAHOBKY
H MAHHITYIATOp, ANA KOTopof MPHEOIATCA HeofXoIHMEIE PAcieThL.

Ha ocHOBAHHH Oo030pa CYMIECTRYHMIIHX KOHCTPYKLIOL, MOKHO CKAaaTh, YTO
CYUIECTEBVIOMIHE MOGHITEHBIE NOHITLHEIE YCTAHOBKH HMEHOT pPHA HEJIOCTATKOB, 8
OCHOBHEBIM H2? KOTOPLIX SRMAETCA IMOTPefHOCTE B OMepaTope ANA KOHTPOTA MpOL ecca
JOEFIA.

Ha ocHOBAHHH of30pa MOSHO CKAMTh, YTO0 B HACTOMIee RpeMA paspadoTaHk
SanbINag pasHOBHAHOCTE MOGHIBHBEIX JOHTLHBX VeraHoBok, Ho B OCHOBHOM Ble
OMEPALIHH 110 JOSHHID BbENIOTHANOTCH ONEPATOPaMM, IO03TOMY A8 VBE/HHEHMA
MPOHIBOIHTENEHOCTH OIEpaT opoB JoeHHA HeoBXoIHMO pazpaloTaTh
ART OMATHIHPORAHHYI0 MOSHILHYI0 TOHTEHYI YCTAHOBKY,

Ha ocHOBAHMHM AHATHIA NOTVYEHHBN TEXHHKO-3K0HOMHTECKHY IToKazarenefi,
MOBHO ClenaTh BRBOA 0 LETecoolpaTHOCTH NpHMEHEHHA pazpabaThBacMo
VETAHOBKH. JKOHOMH'ecKHI J§fiekT 0T HCNONLIOBAHHA OJHOMA NPOoEKTHPYeMOH
AR TOMATHIPoRAHH O ModineHoi JosLHOI YCTAHOBKH cocTaBia 63049 pyd.. ato

FOROPHT 0 UETEcOnGPAIHOCTH €T HUTWEBIORAHHA
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