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MHKPOITY3bIPBKOB COZICPXKHUT IPOXOXKIEHHE Ta3a 4epe3 MHUKPOIOPHCTBI MaTepHan M oOpa3oBaHUE
MHKpOITy3bIPDBKOB HAa TpaHHUIE pas3lella MEXAy MHKPOINOPUCTBIM MAaTepPUaJOM U KHIKOCTBHIO,
MIPUYEM ITy3BIPbKH aCOPOMPYIOTCS Ha ITOBEPXHOCTH MHKPOIOPHCTOrO Marepualia; OTHOCHTEIIbHOE
JBIKEHHE MUKPOIIOPHCTOTO MaTepuaja M XKHUAKOCTH, CO3JAIOIee PEXYIIyI0 CHIy U BO3ICHCTBUA
Ha MHKPOITY3bIPbKH, a0COpOMpPOBAHHBIE MHKPOIOPUCTBIM MAaTepuasoM, TaK YTO MHKPOIY3BIPHKH
OTZIEJISAIOTCS OT MUKPOIIOPHCTOTO MaTepHrajia U MONa aroT B )KUAKOCTb. YCTPOMCTBO AJIsl TeHEPUPOBAHUS
MHUKpPOITY3bIPEKOB COACPXKUT ra3zonpuéMHyio kamepy (1) u razompoBox (3), KOTOpbIe PacHOIOKEHBI
HIDKE TOBEPXHOCTH XuakocTH. Ciroii MUKpomoprcToro Marepuaia (2) mpeayCMOTpEeH Ha mepuQepun
razonpuémHoi kamepsl (1). [Tox geficTBueM naBneHns Bo3ayxa ras B razonpuéMHoi kamepe (1) mpoxoant
gyepe3 cJI0i MUKpPOIIOPUCTOro Marepuana (2) 1 00pa3yeT MUKpPOIY3bIphKU HA €T0 BHEIIHEH TOBEPXHOCTH.
Crnoit MEKpOIIOpPHCTOTO Marepuana (2) mepeMemaeTrcs, W/WIN XUIKOCTh Ha BHENIHEW CTOpPOHE CIIOsS
MHKPOIIOPUCTOTO Marepuana (2) nepemMeriaercs ¢ TeM, YTOOBI Cpe3aTh MUKPOITY3bIPbKH.

T3 NpoXoANT Yepes MAKDONCEUCTEIA MaTepnan /

¥ oBpayeT MUKDONY3LIPbRY Ha ToBepXHOCTI ey

KOHTAKTE MBHAY MUERONORWCTHIM MaTEpUANoM
WAMAKOCTEID

Y
OTHOCHTENLHOR ABIMKEHIE MAKPONOPUCTOTD ‘/“
Marepuana WRMARoCTA BOOENCTRYET ;
Ha Mikpeonyshipekil, afcopbipoBaHhse o
MR ONCOUCT R MaTEDUENoM, TaK W7D
MUKDONYSLIDERM GTAENSIOTCH OT
MUKpOTIOPUCTOM MaTepranan
 NON3AAI0T B XMAKOSTE
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CNOoCoOb rEHEPUMPOBAHNA MUKPOIMY3bIPBKOB U
YCTPOMCTBO ANA rEHEPUPOBAHUA

POOCTBEHHAA 3AABKA
Hactodwas 3asaBka wucnpawmBaeT MNPUOPUTET  KWUTAWCKOM NATEHTHOM  3asBKU
Ne 202110406058.6, nogaHHon 15 anpens 2021 r. n o3arnaeneHHon «Cnocob reHepupoBaHus

MUKPOMNY3bIPbKOB U YCTPOWCTBO ANSA rEHEPUPOBAHNSY.

OBNACTb TEXHUKW, K KOTOPOWN OTHOCUTCA M3OBEPETEHUE
Hacroswee nsobpereHmne oTHOCUTCS K 00nacTn TEXHUKU MEXK(a3HOro B3anMoaeNCTBUS
B ABYX(ha3HOWM CUCTEME a3-KUAKOCTb U, B YACTHOCTU, K CNOCODY reHepupoBaHus U yCTpOMUCTBY

ANS reHepUpPOBaHMS MUKPOMY3bIPbKOB.

MPEANOCHLINKN MSOBPETEHUA

Mukpo-HaHoNy3bIpbkn Obinn oBHapyxeHbl ewé B 1960-x rogax M MPUMEHSIINCL B
TexHonornn nonyyenuns mnsobpaxeHnn. C 2000 roga AnoHns B3sna Ha cebs BeayLyyo porb B
M3YYEHUN OOMOIMHUTENbHBIX XapPakTEPUCTUK W MPUMEHEHUA  MUKPO-HaHOMY3bIPbKOB U
obHapyxuna, 4YTO MWUKPO-HAHOMY3bIPbKM WMEKOT Takue XapakTEPUCTUKW, Kak 4pesBblY4anHO
HM3Kas CKOPOCTb poCTa B BOAE, CaMOpPaCTBOPEHWE MNOA AaBMEHUEM U YPe3BblYanHO BbICOKas
3hbbekTMBHOCTL MaccoobmeHa (bonee 95%), a Takke VMMEKT Takme XxapakTepucTukamm, Kak
3HauuTENbHOE YNy4yllEeHNne pacTBOPMMOCTM rasa, Gonbllas yaernbHas nnowagb KOHTakTa C
NMOBEPXHOCTbID, BBLICOKMA MEX(asHbIn noTeHUmnan, nNPEBOCXOAHbIN 3PPEKT BO3AYLLHON
dnotayun, CHMKEHME CONPOTUBMEHUSA MOTOKY XUAKOCTU N B3PbIB B MUKPOCKOMUYECKOM Mnone
My3blPbKOB, Pa3pblBAOLLMX XUMUYECKME CBA3UN OKPYXKAIOLLMX MOMEKyn BOAbl ¢ obpasoBaHMeM
cB0OOAHbIX pagmKanos.

B akBakynbsType MMKPO-HaHOMY3bIPbKM MOIYT YBEMWYUTb NNOTHOCTb Pa3BOAUMON PbiObl
fonee yem B ABa pasa, 3HAYNMO COKPaTUTb MEPUOL BbIpaLMBaAHUS U YNYYLUTb CTEMNEHb
KOHBEPCUN KOpMa. XapakTepHas nnaBy4yeCTb MUKPO-HAHOMY3bIPbKOB MO3BOMSET MNOAHUMATH
xnonbs, obpasylomecs M3 pbibbero HaBo3a M OCTaTKOB PblObEr0 KOpMa, pacnaBneHHbIX B
BOAE, Ha MOBEPXHOCTb BOAbI, TEM CaMblM 3HAYUTENBHO YMEHbLUAA COAEPKaHWE aMMWUAYHOro
asota M HUTPUTOB B BOAE M obecneuymBas akBakynbTypy C HYMEBbIM COAEp)KaHWEM
aHTUONOTUKOB U HYNEBbIM COAEPXKaHMEM XBOCTOBOW BOAbl, YTO HE TOMbKO MO3BONSET
YBENNUUTb NPOU3BOACTBO, HO Takke umeet 6onblloe 3HadeHne Ans 6e30MacHOCTU NULLEBbLIX
NMPOAYKTOB M 3KONOMMYECKOro ynpasneHns pbiboBoACTBOM.

MNpn BbipaWMBaHUN CEMbCKOXO3ANCTBEHHbIX KYINbTYP MUWUKPO-HAHOMY3bIPbKUW  MOTYT
YBENUUNTb YPOXKANHOCTb nocagok puca 6onee yem Ha 50%, caenarb KOPHEBYIO CUCTEMY puca
fonee pasBUTON W 3HAYUTENBHO MOBLICUTb €ro YCTOMYMBOCTb K paspylleHuto. [MpuHumn
3aKNOYaETCH B TOM, YTO KOPHW PaCTEHMW AOSMKHbI MOrnowarb KMCnopog, a O6omnblUMHCTBO
MUKPOOPraHu3sMoB B MO4YBE SBNAIOTCA a3pobHbiMK, 4Yem Oonee akTUBHbIMK ABMAKOTCS

MUKpPpOOPraHnambl, T€M Bbllle CTaHOBUTCA nnogopoane no4YBbl U TEM Bonee pPa3BUTbIMA
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CTaAHOBSITCA KOPHW, ANsi AOCTWXEHUS adpdekTa yBENUYEHNS NPOAYKTUBHOCTU. [pyMeHeHnem
MWKPO-HAHOMY3bIPbKOBON BOAbI ANS1 CEMNbCKOXO3ANCTBEHHbIX KYNBETYP, MOXHO HE TONbKO
YBEMUYNUTb YPOXKANHOCTb, HO U YNYULLUTb MOYBEHHYIO CPEAY.

Ans ynyyweHnss Bogoéma, KIMUYOM K OYUCTKE BOAbI SIBMSIETCS BbICOKOE COAEPKaHWEe
pacTBOPEHHOro kmcnopoga. KOpeHHOW NpUYMHOM YEpPHOro U naxy4vyero BOAOEMA SBMSETCA
HEAOCTaToK KUCMOopoAa, U, €CNn KNCNOopOoh BOCMOMHAETCS, TO 3KONMOrnyeckasi Lenodka Moxert
BOCCTaHOBUTLCA cama no cede, a BOAOEM MOXET ObITb OUULLEH.

Kpome TOro, MMKpPO-HaHOMYy3bIPbKM MOFYT CHU3UTb COMPOTMBIIEHME CKOMBXEHUIO
XMUAKOCTU 1 Jo0OUTbCA adhhekTa yBENMUYEHUS CKOPOCTU CyaHa.

MUKpPO-HaHOMY3bIPbKM HE OrpPaHMYMBAlOTCA BO3AYXOM, KUCMIOPOAOM W MOMYT Takke
npeactaBnatTe CoOOM  yrMeKUCnbid ras, O30H unn apyrue rasbl. Bogoém ¢ BbICOKOW
KOHUEHTpaumen o30Ha 1 OOonbLUOM NNOLaabi KOHTAKTa SIBMSAETCS NepenoBON TEXHOMOrMEN
OKWUCNEHWNSI AN NPOMbILLIIEHHOCTH, N €r0 NPUMEHEHNE NMEET BONbLIOE 3HAYEHNE HE TOMbKO B
MPOMBILLNIEHHOCTN, HO W MNpPU AE3MHMEKUMN MNULLEBLIX NPOAYKTOB. Kpome TOro, BOAOEM C
BbICOKOM KOHLEHTpaumMen YIrmeKkncrnoro rasa MOXET CcnocobCTBOBaTb WHAYCTpuanusaymm
MPOu3BOACTBA Macna 13 MMKPOBOAOPOCNEN. TEXHONMOMUSE MUKPO-HAHOMY3bIPbKOB MO CYLLECTBY
SIBMSIETCA CBOEro pofa BbICOKOI(PIPEKTUBHON TEXHOMOTMEN ra30KMAKOCTHOTO CMELLUMBaHUS,
KOTOpasi HapyLuaeT OOLENPUHATBLIN NPUHLMM O TOM, YTO HEMOMNSIPHbIE rasbl HEPACTBOPMMbI B
BOAE, U ABNSAETCA PyHAaMEHTanbHbIM NPOLIECCOM, KOTOPbIA NMPOHUKHET BO BCE obnacTtu, Takue
KaK aNeKTPUYeCTBO, N NPUBEAET K TEXHOMNOrMYECKUM MPOPbIBaM.

MUVKPO-HaHOMY3bIPbKM ~ UrpatoT  Takyld  BaKHYKO poOrb, HO OHW He  Obinn
NoNynApU3nNpoBaHbl U HE NPUMEHSNUCH B 6onbLUMX MacluTabax B NPOM3BOACTBEHHOWN NPaKTuKe,
a oCTalTCs TOMbKO B paMKkax 3KCnepuMeHTanbHbiX uccrneaoBaHui. OcHoBHas npobrema
3aKn4aeTcs B TOM, YTO 3HepronotpebneHne reHeparopa MUKPO-HaHOMy3bIPbKOB SIBMSIETCS
Yype3BblHaNHO BbICOKUM, U YBEMUYEHNE MPOU3BOAMTENBHOCTM HE YBENMUYMBAET BbIxoh. [o cux
nop npobnema 3HepronotpebrneHnss pasnuuHbIX reHepaTtopoB He Obina peweHa, wu
BONbLUMHCTBO TEHEPATOPOB MUKPO-HAHOMY3bIPbKOB WUCMOMb3YHT BbICOKOCKOPOCTHOW MOTOK
BOAbl, TFEHEpUpPyeMblA BOASIHbIM HAacOCOM, ANS OTCeYeHUs rasa. Mges cyulecTByoLlen
MPUMEHSIEMON  KOHCTPYKLMW  OrpaHMYMBAETCA  TOMbKO  TeM, Kak  pPeuMpKynMpoBaTb
BbICOKOCKOPOCTHOW MOTOK BOAbI, M (PaKTUYECKN OHA HE MOXET AOCTMYb LIENN 3HAYUTENBHOrO
CHWXKEHMS 3HEepronoTpedneHuns.

B HacTosilee Bpemsi  CyL|eCTBYEeT MHOXECTBO  CMOCODOB  reHepupoBaHus
MUKPOMY3bIPbKOB, TaKMX Kak ynbTpasBykoBOW cnocob, cnocob HarHeTaHusi-cOpoca gaBneHuns ¢
BbICBOOOXIEHNEM PAaCTBOPEHHOrO rasa, cnocob ¢ tpybon BeHTypu u cnocob poTaymoHHOW
pe3kn. OaHaKo ynbTpasByKOBOW CMOCOO NMPOM3BOAUT OrpaHMYEHHOE KONMUYECTBO My3bIPbKOB, a
cnocob BbICBOOOXKAEHNA PaCTBOPEHHOrO rasa, HaxOAsILWEerocs nog AasreHunem, npu cbpoce
AaBneHus TpebyeT CNOXHOW KOHCTPYKUMM OOOpYyAOBaHUst M SBMASETCA TPYAHbIM  ANS

peanusayun. CneposatenbHO, B Hactoswee BpemMs OObIYHO WCMOMb3yeMbIM  CNOCOOOM
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CO34aHNs1 MUMKPOMY3bIPbKOB ABMSIETCA Cnocob ¢ Tpybon BeHTypu n cnocob poTayuoHHOW PE3KM.
MprHUMn cnocoba poTauMoOHHOM Pe3KkUn SIBNSIETCA MO CYLECTBY OAHUM U TEM e, 4TO K cnocoba
HarHeTaHmsa-cobpoca faBneHns, T. €. XUAKOCTb HaXOAWUTCH Noj AaBfeHuem NS pacTBOPEHWS
rasa NnocpeAcTBOM BbICOKOCKOPOCTHOrO BPaLLEHWs, U Ha BbIXxofe AaBneHune cbpacbiBaerca Ans
BbIpaboTKM MUKPOMY3bIpbKoB. [10 cpaBHEHMIO cO cnocobom HarHetaHus-cObpoca pasneHus,
cnoco® poOTaUMOHHOW pPEe3KM CHWXKAET CrOXHOCTb peanu3auynum n  3KOHOMUT  CIOXHOE
obopyaoBaHue ANs HarHeTaHust gasneHus. o cpaBHeEHUIO co crnocobom ¢ Tpybon BeHTypw,
MOTOK BOAbI NpY cnocobe poTauMOHHOWN PE3KM 3aKpy4MBAETCS BNeEpes, NPoLece CUSHUSA BOAbI
W rasa gnuTcs AOnblLUe, a pasmep Ny3blpbkoB, 0OPasyoLWMXCA Ha BbIXOAE, SABNSAETCA CKOpee
Mukpo. OagHako B cnocobe ¢ Tpybon BeHTypym n cnocobe poTaunoOHHOW Pe3KM Ha NepeaHem
KOHUe Tpebyetcs wucnonb3oBaHue OOnbLIOrO BOASHOIO Hacoca WNKM Hacoca Ans nojauu
pacTBOPEHHOro rasa (nogbem AOIMKeH gocturatb BbICOTbl OT 20 g0 40 M, a gaBneHue BOAbI
coctaenatb ot 0,2 go 0,5 MlMa). 3tn gea cnocoba He NO3BONAIOT NPOM3BOAUTE MUKPOMNY3bIPbKU
MNPV HU3KOW CKOPOCTU U HU3KOM AaBneHun. Bbi3dbiBaemoe orpaHuyeHMemM camoro BOASIHOrO
Hacoca COOTHOLLEHME BOAa-ras B HacTosdllee Bpemsi He MOXeT npesbiwarb 10:1 (T.e., Ans
reHepypoBaHus 1 obbéma mukponysbipbkoB Tpebyetrca 10 OOBLEMOB BbICOKOCKOPOCTHOIO
notoka Bogbl). Kpome Toro, kak Tpyba BeHTypu, Tak M poTaynmoHHoOe cpesaliee yCTPOUCTBO
ANA  FeHepupoBaHWS MUKPOMY3bIPbKOB YBEMUUYMBAIOT CKOPOCTb MOTOKa BOAbI 3a CYET
YMEHbLUEHUST amnameTtpa TPyOkm u, HakoHely, obecneuymBarloT BbICOKOCKOPOCTHOW CTPYMHbIN
MOTOK U3 BbINYCKHOro oTBepctus. CriepgoBarenbHoO, Kak Tpyba BeHTypw, Tak u poTaynmoHHoe
cpesaroLee yCTpoUCTBO TPebytoT OrpOMHbIX 3HEpro3arpar ANA NONy4YeHUs MUKPOMY3biPbKOB, U
Tenno, reHepupyemMoe TpeHMEM BOAbI NPU BPaLLEHUN B NPOLECCe IKCTPY3UMU, TakKe ABNAETCA
B&XHbIM (PakTOPOM BbICOKOrO 3HepronoTpebnenHuns. lMMpyu npumeHeHum cnocoba ¢ Tpybou
BeHTypu 1 cnocoba poraumoHHon peskn TpebytoTcs 6onblumne TpaHCNOpTHbIE CpeacTBa (Takue
KaK, BMMOYHbIA MOrPYy34MK MNM KpaH) ANS TPaHCNOPTUPOBKU OOMbLUIOrO BOASIHOMO Hacoca unu
Hacoca Ans NepeKkayknm pacTBOPEHHOro rasa, M KOHCTPYKUUSA SBMSETCS CNOXHOW. Bce 3atu
npobnembl B 3HAYUTENMLHOW CTEMEHW OrpaHNyYMBalOT MNOMynsapusauuilo U NPUMEHeHne
MUWKPOMY3bIPbKOB B NPaKTU4ECKOM NPON3BOACTBE.

[ns pewweHus npobnem BbICOKOro aHepronotTpebneruns, 60nbLION CNOXHOCTM U crnaboro
adpdekta obpasoBaHNS MUKPOMNY3bIPbKOB B MPOLECCE TFEHEPUMPOBAHMA MUKPOMY3bIPbKOB B

POACTBEHHOW TEXHOMNOMMIN B HacTosiLLee BpeMsl He Gbino npeanoxeHo 3hEKTUBHOIO peLLEHUS.

KPATKOE N3NOXEHWE CYWLHOCTWN M3OBPETEHNA
3agayen Hacrosuwero onucaHua 4aenaeTcsa obecneuyeHne cnocoba reHepupoBaHUs
MWKPOMY3bIPbKOB M YCTPOWCTBA ANS MX FEHEPUPOBAHMS, B KOTOPOM ras HaxogwuTcsi Nog
AaBMNEHMEM ANnsi  MNPOXOXAEHMS 4Yepe3  MUKPOMOPUCTbIM  matepyan wn  obpasoBaHus
MWKPOMY3bIPbKOB Ha rpaHuue pasgerna Mexay MUKPOMOPUCTbIM Marepuanom U KUAKOCTbIO; U
3aTeM MUKPOMy3bipbKW CPEe3aloTCsl 3a CYET OTHOCUTENBHOrO MNEpPEMELLUEHUS  MEXAY

MUKPOMOPUCTbIM MarepuanomMm W >XUAKOCTbIO, Mpexae 4Yem camu My3blpbkM yBenuyarcs B



10

15

20

25

30

35

pasmepax unm OObeAUHATCA C COCEAHUMWU MUKPOMy3bipbkamu, ObICTPO YBENUUMBAasiCb B
pasmepax, TaKk 4YTO MMUKPOMy3bIpbKM OTCNaMBalOTCA OT MOBEPXHOCTU  MUKPOMOPUCTOro
marepuana u nepexoast B XMAKOCTb B BMAE MUKPOMY3bIPbKOB ANAMETPOM MEHEE YeM
100 MKM, NOCPeACTBOM Yero AOCTUraeTcs Lenb reHepupoBaHna MUKPOMNY3bIPbKOB. OTOT cnocod
He TpebyeT BbICOKOCKOPOCTHOIO MEPEMELLEHNS XULKOCTW, U B 3TOM crnocobe OoTCyTCTByeT
TennoTa TPEHWUS MPU 3KCTPY3UWU, KOTOpas reHepupyeTcs Mpy BbICOKOM A@BMEHUW, Tak 4TO
3HAYMTENbHO CHMXKAETCH MNOTPeOneHne 3HEePrMm Ha MNPOU3BOACTBO, CHKAETCA CTOMMOCTb, a
obopyaoBaHNE MMEET MPOCTYHO KOHCTPYKUUIO, SIBNSIETCS YAOOHbIM B 3KChnyaTtayuu, UmMeeT
fonbLUMe IKOHOMUYECKUE BbIrOAbI U NOAXOAMWT ANS NONYNSpU3aLum N NPUMEHEHNS.

HacTosiee onvcaHne MoxeT ObiTb peann3oBaHo CNeAYOLLUM TEXHUHECKMM PELLEHNEM.

HacTtosiwiee onucaHne obecneumBaeTr cnoco® reHEepUpOBaHUS MUKPOMY3biPbKOB,
copepraLmi:

nponyckaHue rasa 4epes MUKPOMOPUCTbIM MaTepwuan, npu 3Tom ras obpasyer
MWKPOMY3bIPbKM Ha FpaHnLe pasgena Mexay MUKPONOPUCTbIM MaTEPUAnom 1 XKUAKOCTbIO; U

BO34ENCTBME HA MUKPOMY3bIpbKM, a4copbupoBaHHbIE HAa MUKPOMOPUCTOM Marepuane,
OTHOCUTENbHBLIM ABWKEHMEM MUKPOMOPUCTOrO Marepuana u >XUAKOCTW, Takum oBpasom, 4To
MWUKPOMY3bIPbKM OTAENSIOTCS OT MMKPOMOPUCTOrO Marepuana u nonagaroT B XKUAKOCTb.

HacTtosiwee  onucaHne obecneumBaer  YCTPOWCTBO  AnS reHepupoBaHus
MWKPOMY3bIPbKOB, KOTOPOE COAEPKUT TA30MPUEMHYIO Kamepy, PaCrONOXEHHYIO  HMKe
MOBEPXHOCTU XXMAKOCTU, W rasonpoBOi ANS MNojgavu rasa B rasonpuémHyio kamepy. Criou
MWKPOMOPUCTOrO Marepuana, KOTOPbIN MO3BOMNSET NPOXOAWUTb rasy B rasonpuémHyro kamepy,
obecneuymnsaloT no nepudepumn rasonpnémHon kamepbl. OAMH KOHEL, rasonpoBoja PacnonoXeH
Haj MOBEPXHOCTbIO XXMAKOCTU U COEAUHEH C UCTOYHWKOM rasa, a APYron KOHeL rasonpoBoja
NPOAOIMKAETCH B rasonpPUEMHYIO Kamepy, Tak YTO ra3 B rasonpméMHON kamepe NpOoXoauT yepes
CNOM MUVKPOMOPUCTOrO Marepuana noj AaBneHnem rasa u obpasyerT MUKPOMy3blpbKM Ha
BHELLHEN NOBEPXHOCTU CINOS MUKPOMOPUCTOro Marepuana.

Cnon MUKpOMOpUCTOro marepuana Wwnm XuLKoCTb CHapYXXW Crnosi MUKPOMOPUCTOro
mMartepuana cpesarT MUKPOMY3bIPbKM ABUKEHMEM, TakuM 0Opa3om, YTO MUKPOMY3bIPbKM BXOAAT

B XNAKOCTb.

TexHuyeckmne adhdeKTbl HACTOALLErO ONUCaHUA ABNAKOTCS CreayoLWMMK.

Bo-nepBbix, B YCTPOWCTBE ANS TEHEPUPOBAHMS MUKPOMY3bIPbKOB a3 BBOAAT B
rasonpuvémMHyo Kamepy, Tak YTo B rasonpuémHon kamepe obpasyeTcs onpefeneHHoe AaBneHne
rasa. [log AEWCTBMEM JaBneHWUs rasa, ras B rasonpuéMHON Kamepe NPOXOAUT 4Yepes Criow
MUWKPOMOPUCTOro marepmana n obpasyet MMKPOMy3bipbKW Ha rpaHuLe pasjena Mexay BHeLIHEN
MOBEPXHOCTbIO CMOA MUKPOMOPUCTOrO Marepuana u Xuakoctbto. 3a cuyer obecneyeHus
OTHOCUTENBLHOIO [BWXKEHUA MeXZy CrOeM MUKPOMOPUCTOro Marepuana u XWUAKOCTbIO,
MUKPONMyY3bIpbki, aacopObVpOBaHHbIE HA Crnoe MUKPOMOPUCTOro Marepuana, MoABEpraroTcs

BO3AEWNCTBMIO KMAKOCTU, TakMm o0OpasoMm, UTO MUKPOMY3blpbKM OTAEMSAOTCS OT  Cros



10

15

20

25

30

35

MUWKPOMOPUCTOro Marepvana v nonagaroT B XUAKOCTb, MOCPEACTBOM Yero JOCTUraeTcs Lenb
reHepupoBaHns MUKpPony3bipbkoB. B pabouyem npouecce HacTOALWEro OMUCaHUA OCHOBHbIM
notpebneHnemMm 3Heprum SBMSETCA He noTtpebneHne 3Heprum Ha nepemelleHve rasa, a
noTpebneHne 3Heprum Ha nNpeoaoneHne CONPOTUBMNEHUS TPEHUS rasonpuéMHON Kamepbl npu
BpaLleHnn rasonpuémMHON kamepbl B Xuakoctu. OgHaKko B HACTOALLEM ONMUCaHUW CKOPOCTb, C
KOTOPOW BpalLlaeTcsl rasonpuvémHasi kamepa, WM XWMAKOCTb TeyeT BpallyarenbHO BAOMb
rasonpMémMHON Kamepbl, 4OMKHA ObiTb TOMbKO BbILLE, YEM CKOPOCTb, C KOTOPOW ras npoxXoauT
yepes Crnov MUKPOMOPUCTOro martepuana. [loCKombKy CKOPOCTb ra3oBOro noToka OObIYHO
COCTaBnsIeT Nopsigjka CaHTUMETPOB B CEKYHAY, @ B Ka4eCTBe CNosi MMKPOMNOPUCTOro marepuana
NPEANOYTUTENBHO MCMONb3YT MUKPOMOPUCTBLIN Marepuan ¢ HebonblmM KO3PPULNEHTOM
MOBEPXHOCTHOrO TPEHWS,, CKOPOCTb MOTOKA >KUAKOCTWU, NPUBOLUMON B ABWKEHWE CNOEM
MUWKPOMOPUCTOro Martepuana, MOXET ObiTb MOMHOCTbIO MPOKOHTPONMPOBAHA HWXE OJHOro
MeTpa B cekyHay. CrnegoBaTenbHO, CKOPOCTb BpaweHusi, Tpebyemasa BO Bpems paboThl,
aBNseTca HM3kon. B Hactoswem onucaHum ycnosus, Tpebyemble AN reHepupoBaHus
MUKPOMY3bIpbKOB, HE BKMOYalOT B cebA COOTHOLWIEHWE Boga-ras, u cnocob reHepupoBaHus
ny3blpbKOB He TPeByeT BbICOKOCKOPOCTHOrO NOTOKA BOAbI, CrieA0BaTenbHO NO3BONSAET nsbexarb
npobrnembl BblAENEHUA Tenna npu TpeHun u notpebneHna asHeprun. CneposarternbHo,
HacTosLee onMcaHme MOXET 3PPEKTUBHO CHU3UTL JHepronoTpebneHne npu nNpounsBOACTBE,
CHU3UTb MpPOM3BOACTBEHHbIE 3arparbl WM ObICTPO NOMNyYMTb BonbLUOe  KONMUYECTBO
MUKPOMY3bIpbKOB C OAHOPOAHbIM pasMepoM 4YacTul, a Takke nonyuutb OGonblime
3KOHOMUYECKME BbIrobl.

Bo-BTOpbLIX, BEC N OOBEM YCTPOUCTBA ANA FEHEPUPOBAHNSA MUKPOMY3bIPbKOB SIBNAKOTCA
3HAQUUTENBbHO HWKE MO CPaBHEHWIO C TPaAAULMOHHBIM YCTPOWCTBOM ANS FEHEepPUPOBaHUS
MUKpony3blpbkoB. CunoBoe obOopyaoBaHME, MPUMEHSIEMOE B  HAaCTOSILEM  OMNUCaHUW,
npeacrasnser cobon anekTpoasuratenb, Macca koprnyca asurarenst MowHocTbio 1 kBT
coctaBnseTr meHee 0,5 kr, TOorga Kak MOLHOCTb OOMbLUMHCTBA ABUratenen yCTPOWCTBa
HaCTOSLEro onucaHusa coctaensaeTr meHee 1 kBT, 1 MUKPONOPUCTBIN MaTepuan Takke SBNsSeTcs
nerkum marepmanom, N BeC YCTPOWCTBA HACTOSLLEro ONMUCaHWSA B OCHOBHOM MPUXOAUTCA Ha
BCnomorarenbHoe obopyaoBaHMe, Takoe Kak HEenoABWKHOE OCHoBaHwe. CrnejoBarenbHO, BeC
BCEro yCTPOWCTBa HaCTOALLEro OnucaHusa MoXeT ObiTb MPOKOHTponvposaH B npeaenax 10 kr,
o6béMm BCero ycrtpomcTea MoOXeT coctaensaTe 30 cm B agmametrpe m 120 ¢Mm B BbICOTY, U
YCTPOWCTBO MOXET ObITb YCTAHOBMEHO BPYYHYIO BO BpeMS (PakTU4ECKOro NpUMEHEHNS.

B-TpeTbux, 06bEM ycTpoucTBa ANA FEHEPUPOBAHUA MUKPOMY3bIPbKOB MOXET ObITb
OTpPEerynvpoBaH B COOTBETCTBUM C PAKTUYECKUMU MOTPEOHOCTAMM ANS KOHTPOMS KOnuyecTtsa
MONMyYeHHbIX MUKPOMy3bipbkoB. Bce yctponctBo MoXeT 6biTb  MUHMATIOPU3MPOBAHO,
3HepreTuyeckoe obopyaoBaHME OCHALLUEHO MAarioMOLLUHbIM MUKPOMOTOPOM, a Apyrue 4actu
MOryT OblTb COOTBETCTBEHHO YMEHbLUEHbI, NOCPELCTBOM 4YEro 3HAYUTENMbHO PaCLUMPAETCS

obnacte NPUMEHEHNS MUKPOMY3bIPbKOB, HaNpUMep, OHN MOTYT ObiTb NPMMEHEHbI B ObITOBON U
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rpaxgaHckon cdepax, 4Tobbl MOAN MOMMM MPUrOTOBUTL FOTOBYKO K ynoTpebneHuio Boay C
BbICOKUM COAEPKaHWEM KMCNoOpoja M BOAY C BbICOKAM CoOAep)XaHWeM Bojopoja Ans
obecrneyeHns CBOero 340poBbsi. Kpome Toro, yCTPOUCTBO TakkKe MOXKET ObITb MPUMEHEHO AN
nony4YeHns O30HOBOW BOAbI, KOHCEPBUPOBAHUS OBOLLEWN, (PPYKTOB U MSACA, YAaneHUa OCTaTKoB
necTMuMaoB U T. n.

B-ueTBepTbIX, YCTPOWCTBO ANS rEHEPMPOBAHUS MUKPOMY3bIPbKOB SBMSETCA NPOCTbIM MO
CTPYKTYpe, MNO3BOMSET IErko KOHTPONMPOBaTb CbiPbe, KOTOpPOEe npeacTaBnser cobon BCHO
NMPOMbILUNEHHYIO NPOAYKLMIO N NOAXOAMNT AN KpynHOMacLTabHoro npomnssoacrtea. Kpome toro,
YCTPOWCTBO HaCTOSLLEro ONUCaHNs UMEET HU3KOE 3HEPronoTpebneHne N HU3KYH MOLLHOCTb, U
YCTPONCTBO, KOTOPOE MOXET NUTaTbCSA OT CONMHEYHbIX naHenen, Tpedyet okono 30 BT mowHOCTM
AN NONYyYEHUS MUKPOMY3bIPbKOB. [onyvyeHne MUKpPony3bipbKOB, B COOTBETCTBUM C HACTOSALLUM
onncaHnem, MOXeT OblTb BBINOMHEHO Ha MONSAX, pekax K osepax. bbino pokasaHo, u4To
MUKPOMY3bIPbKN OKa3bIBAKOT 3HAYUTENbHOE BIUSAHME HA YPOXKANMHOCTb CENbCKOXO3SNCTBEHHbIX
KYNbETYP M OYUCTKY PEYHbIX CTOYHbIX Bog. ConHue, BO34yX M BOAA WCMNONb3YKOTCA B MOMHOW
MEpPE, YTO HE MOXET ObITb AOCTUrHYTO C MNOMOLLbIO OBbIYHOIrO cnocoba poTaumMOHHON PESKN.

B-natbix, O4HOPOAHOCTbL pacrnpeAeneHns MUKPOMy3blpbKOB MO pasmepam vacTuy,
reHepupyembIX YCTPOUCTBOM [ANA FEHEPUPOBAHUS MUKPOMNY3bIPbKOB, SABISETCH BbICOKOW.
PacnpegeneHme MUKPOMNY3bIpbKOB MO pasMepamMm 4acTul, reHepupyembiX OBLLENnPUHATbLIM
YCTPOWCTBOM AM151 FEHEPUPOBAHMSA MUKPOMY3bIPbKOB, HAXOAUTCA B Npeaenax oT HAHOMETPOBOro
YPOBHSA A0 MWUKPOMETPOBOro ypoBHs (OoT 1 HaHomeTrpa o 200 mukpometpoB). OpHako
MOCTOSHCTBO pasMmepa 4YacTuy MUKPOMY3bipbKOB B HACTOALEM OMMCaHuu 3aBUCUT OT
MOCTOAHCTBA pacnpefeneHns pasmepoB Mop MUKPONOpUCToro marepuana. [lockonbky
COBPEMEHHBIN MUKPOMOPUCTLIN Matepuan UMeeT XOopolluee KayecTBO, AMana3oH pasMeposB
4yacTuL, reHepMpyeMbIX TakMMm 06pasomM MUKPOMY3blPbKOB, MMEET XOPOLLYH OAHOPOAHOCTb.

B-LlecTbIX, YCTPOMCTBO ANS FEHEPUPOBAHUS MUKPOMNY3bIPbKOB MNPUBOAUT ras BO
BpaweHne ¢ obpasoBaHMEM BbICOKOCKOPOCTHOMO rasoBoro NoToka, KOTOPbIA CABUMAET XNLKOCTb
npn pabore ¢ MUKPOMOPUCTbIM Martepuanom. [MpeobpasoBaHue 3TOM MAEN MOXET CHU3UTb
notpebneHue sHeprumn 6onee yem B 100 pas, a NOCPEACTBOM COBEPLUEHCTBOBaAHMUS YCTPONCTBA
BCE eL€ CyL|eCTBYET NPOCTPAHCTBO ANSA coBeplleHcTBoBaHusA. Korga notpebnexHvne aHeprum
nepectaHetr ObiTb Y3KMM MECTOM MUWKPO-HAHOMY3bIPbKOB, W3MEHEHWS, Bbl3BaAHHbIE MUKPO-

HaHOMy3blpbKaMu B PasnnyHbIX OTpacnsx, 0yayT UMEeTb UCKMIOYUTENbHOE 3Ha4YeHNe.

KPATKOE ONMMUCAHUE MTPAGUYECKOIO MATEPUATIA
Cnegyoowme yepTexu npegHasHayeHbl TOMbKO ANA CXeMaruvyeckon unncTpaymm u
MOSICHEHMSI HAaCTOSILLEro OMMCaHWS U He orpaHuMuMBaloT o6bEM HacToswero onucaHus. Ha
yepTexax,
dur. 1 npeacrasnsier cobon Bnok-cxemy crnocoba reHepupoBaHUs MUKPOMY3bIPbKOB B

COOTBETCTBUN C HACTOALLUMM OnMUCaHneM.
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dur. 2 npeacrasnsaet cobor Nepsyo NPUHUUNNANBHYIO CXEMY KOHCTPYKLUKM YCTPOMUCTBA
ANA reHeppOBaHNS MUKPOMY3bIPbKOB B COOTBETCTBMM C HACTOALLMM OMUCAHUEM.

®ur. 3 npeacTaBnsaeT cobon NMPUHUUNNANBHYIO CXEMY KOHCTPYKLMU YacTu HUXKE YPOBHSA
KUAKOCTU Ha hur. 2.

dur. 4 npeacrasnsetr cobon BTOPYHO MPUHLUMNNAMNBHYO CXEMY KOHCTPYKLUW YCTPOUCTBA
ANA reHepnpoBaHNA MUKPOMY3bIPbKOB B COOTBETCTBMW C HACTOALLMM OMUCAHUEM.

®ur. 5 npeacraBnseT cobon NPUHUUNNANBHYIO CXEMY KOHCTPYKLMU YacTu HUXKE YPOBHS
KUAKOCTK Ha ur. 4.

dur. 6 npeacraBnseTr coboON TPETLIO NPUHLUMNUANBHYK CXEMY KOHCTPYKLUW YCTPONCTBA
AN reHepMpPOBaHNS MUKPOMY3bIPbKOB B COOTBETCTBMM C HACTOSALLMM ONUCaHUEM.

dur. 7 npeactaBnseTr cobon NPUHUUNNANIBHYIO CXEMY KOHCTPYKLMU YacTu HUXKE YPOBHS
KUAKOCTK Ha cur. 6.

dur. 8 npeacraBnsger cobon  YETBEPTYID MPUHUUNMANBHYIO CXEMY KOHCTPYKLUK
YCTPOWCTBA 4119 reHepUpOBaHNS MUKPOMY3biPbKOB B COOTBETCTBUN C HACTOSALLMM OMUCAHNEM.

dur. 9 npeacraensaeTr cobon NATYHO NPUHLUMNUANBHYID CXeMY KOHCTPYKUMKM YCTPOMUCTBA
AN reHepnpoOBaHNS MUKPOMY3bIPbKOB B COOTBETCTBMM C HACTOSALLMM OMUCaHUEM.

our. 10 npeacraBnaAetr coOOM  LIECTYIO  MPUMHUMMMANBHYKD CXEMY  KOHCTPYKLUUN
YCTPOMWCTBA 4119 reHepUpOBaHNS MUKPOMY3biPbKOB B COOTBETCTBUN C HACTOSALLMM OMUCAHMEM.

dur. 11 npeacraensier coborM  BUA CBEPXY YCTPOWUCTBA AN TFEHEPUPOBAaHUS

MUKPOMY3bIPbKOB, NOKasaHHOro Ha dur. 10.

ONMMCAHUE BAPUAHTOB OCYLWECTBJIEHUA

Ons ©Gonee €CHOrO MNOHMMaHUA TEXHUYECKUX OCOBeHHOCTen, uenen u addekTos
HaCTOSALLEro ONUCaHUs KOHKPETHbIE BapuaHTbl OCYLLECTBNEHWUS HacTOSALEro onucaHus oyayt
onncaHbl CO CCbINIKOM Ha Npunaraemble YepTEXN.

Kak nokasaHo Ha dwur 1, HacTosiee wu3obpeteHne obecnedmBaer cnocob
rEHepUpPOBaHNSA MUKPOMY3bIPbKOB, BKIOHAOLNIAL

atan S1. nponyckaHue rasa 4epe3 MUKPOMOPUCTbIN Marepuan, rasa, obpasyoLiero
MUKPOMY3bIPbKN HAa rpaHnLe pasgena Mexay MUKPONOPUCTbIM MaTEPUanom 1 KUAKOCTbLIO.

KoHkpeTHO, aTan S1 BkntoyaeT B cebs:

stan S101: cnol MUKpPOMNOpUCTOro marepuana 2 obecneymBaeTcs MO NEPUMETPY
rasonpMémMHOn kamepbl 1 B HanpasBreHWM BAOMb OKPY>KHOCTU rasonpuémHon kamepbl 1, u
rasonprvémHas kamepa 1 pacnonoxeHa HuKe NOBEPXHOCTU XMUAKOCTW,

atan S102: oguH kOHel rasonposoga 3 pacnorioXeH Hag MOBEPXHOCTbIO KUAKOCTU U
CO€AVHEH C WUCTOYHWKOM rasa, APYroh KOHel rasonposoja 3 COEAUMHEH C rasonpuémHoun
kamepoun 1, 1 ras 3anorHsT B rasonpuémHyo kamepy 1 no rasonposogy 3 ¢ obpasoBaHueM

onpeaeneHHoro AaBneHus rasa B rasonpuémHon kamepe 1;
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atan S103: ra3 B rasonpuémHon kamepe 1 nNpoxoauT yepes CrNon MUKPOMOPUCTOro
mMatepuana 2 noj AEUCTBUEM J[aBfeHUst rasa B rasonpumémHonm kamepe 1 un obpasyer
MUKPOMY3bIPbKN Ha BHELLHEWN MOBEPXHOCTU CNOS MUKPOMOPUCTOro Marepuana 2.

atan S2: BO3LENCTBME Ha MUKPOMy3blpbKW, aAcopOMpOBaHHbIE Ha MUKPOMOPUCTOM
mMarepuane OTHOCUTEMbHbIM ABUXEHUEM MUKPOMOPUCTOrO Marepuana W >XUAKOCTWU, Tak, YTo
MWUKPOMY3bIPbKM MOTYT ObITb OTAEMEHbI OT MUKPOMOPUCTOro Marepmana n nonactb B XXMAKOCTb
[0 TOro, Kak MUKPONY3bIPbKK BbIpacTyT 40 anameTpa 100 MKm.

KOHKpPETHO, CNOW MUKPOMOPUCTOrO Marepuana 2 npuBOAAT BO BpalleHMe B €ero
COOCTBEHHOM HanpaBneHMM BAOMb OKPY>XHOCTWU, W/WIMK XUAKOCTb, PaCrONIOXEHHYIO CHapyXu
CMNosi MMKPOMOPUCTOro Marepuana 2, NPUBOANAT B ABMKEHNE B HanpaBneHUN BAOMb OKPY>KHOCTU
Crnosi MUKPOMOPUCTOro marepuana 2, Takmm obpasom Cpe3atoTCs MUKPOMNY3bIpbKM 3a CYET
OTHOCUTENBLHOMO ABWMXXEHUS MEXAY CMOEM MUKPONOPUCTOro Marepmana 2 1 »XuaKocTblo, Tak YTo
MUKPOMy3bIpbkn OCBOBOXKAAKOTCA OT Cunbl agcopbumm Cnos MUKPOMOPUCTOro marepuana 2
/N NOBEPXHOCTHOIO HATSXKEHUS MEXAY My3blpbKamu U COeM MUKPOMOPUCTOro marepuana 2
W nonagalT B KUAKOCTb, MOCPEACTBOM YEro reHepupytoT Oonblloe  KonMyecTBo
MUWKPONMY3bIPbKOB.

JdononHuTenbHo, Ha atane S2 ycunue caBura >XUAKOCTU Ha MUKPOMY3bipbky GornbLue,
yem cuna agcopbumm  KanunnapHoro  adpdpekTa  MUKPOMOPUCTOrO  Marepuana Ha
MUKPOMy3blpbkax, WWAM MOBEPXHOCTHOE HaTsKeHWe Mexay ny3blpbkaMu U CrOeMm
MUKPOMOPUCTOro matepmana 2, 4ytobbl BO34ENCTBOBATbL Ha Ny3bIPbKW, 3aCTaBNAS UX OTAENATHCS
OT MUKPOMOPUCTOro Marepuarna n NPOHUKaTb B XUAKOCTb B POPME MUKPOMY3bIPbKOB.

Kpome TOro, nepuog BpeMeHu, Mexay MOMEHTOM, Korga obpasyroTca MUKPOMy3blpbKU, U
MOMEHTOM, KOrga MUKPOMy3bIpbKW OTAENATCA OT MWKPOMOPUCTOro Marepuana nyTem
Cpe3aHusi, MEHbLLE, YEM Nepuos BpemMeHun, Tpebyembl ANs YBEMUYEHUS MUKPOMY3biPbKOB B
pasmepax K OObeAUHEHMs C COCeAHMMM MUKPOMy3bipbkamn, K ObICTPOro pocta cC
obpasoBaHnem GonbLUNX MY3bIPbKOB (OrpaHmnyeHHblx guametpom 100 mkm). Mpu OTCYTCTBUM
BHELUHMX cun (T.€. YCUINUIN CABUra XXuLKOCTU Ha MUKPOMNY3bIPbKN) NY3bIPbKN, rEHEPUPOBAHHbLIE
Ha MOBEPXHOCTU MUKPOMOPUCTOro Martepuvana C HaMMEeHbLMM Auametpom nop, Oyayr
MOCTENEHHO YBENWUMBATLCA B pasMepax M OObeAMHATLCA C COCEAHUMM My3blpbKamm C
obpasoBaHnem Oonee KPynHbIX My3bIPbKOB 3a CYET CUMbl  KanumnspHOM agcopbuum
MUWKPOMOPUCTOro marepuana u/unum noBepPXHOCTHOrO HaTSKEHUS MEXAy Ny3blpbKamu U Crnoem
Mukponopuctoro marepmvana 2. [ly3blpbkM HE MOKMAAT MNOBEPXHOCTb MUKPOMOPUCTOro
mMarepuana u He nonajaroT B XUAKOCTb B hOPMeE KPYMHbIX My3blpbKOB (AMameTpom Bonee yem
200 mKMm) OO Tex Mnop, MOKa MMaBy4YeCTb MNY3bIPbKOB HE MPEOAONEET CUMy KanunnsipHOW
agcopbumm uU/vnn NOBEPXHOCTHOE HaTSKEHWE MEXAY Ny3blpbkaMu U CrIOEM MUKPOMOPUCTOro
matepuana 2. CnegosartenbHo, Heo6xoaMMOo BbICTPO cpe3aTb MUKPOMY3bIPbKU NOCHe TOro, Kak

OHM 0OpasyloTca Ha rpaHvue pasgena mMexay MUKPOMOPUCTbIM Marepuanom U KUAKOCTbLIO,
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rapaHTUpys, YTO Ny3bIPbKM NONAAYT B XUAKOCTb A0 TOro, Kak ux guametp ysenuumtcs o 100
MKM.

B Apyrom anbTepHaTMBHOM BapuaHTe OCYLLECTBNEHNSA HAacTOALEro OnNncaHns Ha arane
S2 XMAKOCTb HAaXOAUTCA B CTAaTUYECKOM COCTOAHMU, @ MUKPOMOPUCTBI Martepuarn HaxoauTcs B
ABWXYLLEMCS COCTOSIHAM W 3acTasnseT ras, nocTynawowmi B MUKPOMOPUCTBIN Matepuan,
ABUraTbCs CUHXPOHHO C HUM, C TeM YTOObl BO3AENCTBOBATb HA MUKPOMY3bIpbKX (UNKN Cpe3artb),
obpasoBaHHble Ha rpaHuye pasgena Mexay MUKPONOPUCTbIM MaTtepuanoMm U KUAKOCTbLHO,
ABWKEHMEM MUKPOMOPUCTOrOo mMatepuana. XoTs MUKPO-HaHOMy3bIpbkW Takke MOryT ObiTb
cpe3aHbl ABWKEHMEM XMAKOCTW, Kak ONuUCaHO Bbille, B NPMBOAUMOM B KadecTBe npumepa
BapuaHTe OCYLLECTBMNEHNS HacToALEro N3obpeTeHuns, NPUMEHSIOT ABKEHNE MUKPOMOPUCTOro
mMatepuwana, Torga Kak >KUAKOCTb HaxOAWTCS B CTaTMYECKOM COCTOSIHUW, YTO 3HaYUTENbHO
CHWXaeT noTpebrneHne 3HEPrn no CPaBHEHUIO C ABWKEHUEM XUAKOCTU C BHELLHEWN CTOPOHDI
MUKPONOPUCTOro Marepuana. Hukakon gononHUTENbHON 3HEPrun He noTpebnseTca nocne Toro,
Kak MWUKPOMOPUCTBIA Marepuan Habpan Heobxoaumyl CKOPOCTb ABWXKEHUS, a ras, KOTOPbIN
MOCTOSIHHO MOCTYNaeT B MMKPOMOPMUCTLIN Marepuan, notpebnaeT oyeHb Mano 3Heprun Ans
nogbema. Ecnn  MWMKpOMy3bipbKW, TEHEPUPYEMbIE Ha HEMNOABWMXXHOM  MUKPOMOPUCTOM
mMarepuane, CpesarTCa ABWKEHUEM XMAKOCTW, TO noTpebrneHne aHeprum, Heobxoammoe Ans
pasroHa XuaKocTn 4O TOM e CaMOn CKOPOCTU (T. €. 4O TOW K€ CaMON CKOPOCTU BPALLEHUS, YTO
Ny MUKPONOPUCTOro Marepuana), HaMHOro npesbIaeT nNoTpebneHne aHeprum, Heobxoammoe
MUKPOMOPUCTOMY Marepuany Ans pasroHa rasa Ao TOW e CaMOW CKOpPOCTU (pasHuua mexay
HAMW COCTaBISIET NOYTU LLECTb NOPAAKOB).

B anbTepHaTMBHOM BapuaHTe OCYLLUECTBMEHUS HACTOsALWero n3obpereHna Ha atane S2
MWKPOMOPUCTLIN Marepuan HaxoAUTCS B CTAaTMYECKOM COCTOSHUM, @ >KUAKOCTb Haxo4WUTCs B
ABWXKYLLEMCSI COCTOSIHMM C TeM, 4TOObl BO3AEWCTBOBAThb (MM OTpEe3aTtb) Ha MUKPOMY3bIPbKY,
obpasyoLmecs Ha rpaHuiye pasgena Mexay MUKPOMNOPUCTbIMU Marepuanamm n XMAKOCTbHO,
ABVKEHNEM XUAKOCTN.

Kpome TOro, KOHEYHO, MUKPOMOPUCTBIA Marepuan He OrpaHuMYMBaETCs Marepuanom C
MUKpOMopamn, M OH Takke MOXeET ObITb Karogom WNM aHOAOM, KOTOPbIN TFEeHepupyeT
MUWKPOMY3bIPbKN HA CBOEN NOBEPXHOCTWN BO BPEMS 3r1EKTPOnm3a.

Kak nokasaHo Ha cur. 2-7, HacToswee unaobpeteHne obecnedymBaeTr YCTPOWUCTBO AIS
rEHEPUPOBaHNSA MWUKPOMY3bIPbKOB, BKIOYaroLee rasonpuémHyto kamepy 1 n rasonposog 3.
lasonpoBog 3 MCNONbL3YOT ANS Nojadn rasa B rasonpuémHylo kamepy 1 ana cosgaHus
OMNPEAENEHHOro JaBneHuns rasa B rasonpuémHon kamepe 1. Cnon MMKponopucToro marepuana
2, Yyepe3 KOTOPbIA ra3 MOXET MNPOXOAUTb B rasonpuémHyio kamepy 1, obecneumsaroT no
nepuMmeTpy rasonpvémMHON kamepbl 1 B HanpaBneHWM BAOMb OKPYXXHOCTWM rasonpuémHON
kamepbl 1. [asonprnémHasa kamepa 1 ycTtaHOBNEeHa HKe NOBEPXHOCTM xuakocTn. OauH KoHey,
rasonposoga 3 pacrnonoXeH Haj MOBEPXHOCTbIO XUAKOCTU U COEAMHEH C UCTOYHUKOM rasa, a

APYroi KOHeL rasonpoBoga 3 NpogoMmKaeTCcs B rasonpuémHyto kamepy 1, Takum o6pasom, ras B
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rasonpuémHon kamepe 1 npoxoguT 4Yepes nopbl Cros MUKPOMOPUCTOrO marepuana 2 nog
JaBrneHnem rasa n obpasyer MUKPOMy3bIpbKN HA BHELUHEW MOBEPXHOCTU CrOS MUKPOMOPUCTOro
matepuana 2. Cnon MMKpONopucToro marepuana 2 npuBoauTCA BO BpalleHWe B HanpasneHuu
BA,OIMb OKPY>KHOCTU U/UNW XMUAKOCTb, HAXOAALLAACA CHapyXu Crnosi MMKPOMOPUCTOro Marepuana
2, NPUBOAAT B ABWKEHWE B HanpasrneHUn BAOMb OKPYXHOCTU CrIOS MUKPOMOPUCTOro marepuana
2, Tak YTO MMKPOMNY3biPbKW Ha BHELUHEW MOBEPXHOCTM CNOS MMKPOMOPUCTOro marepuana 2
Cpe3alTCsl OTHOCUTENbHbLIM ABWXKEHMEM KUAKOCTU U CMOS MUKPOMOPUCTOro marepuana 2 u
3aTeM BXOAAT B MXUAKOCTb. KOHEYHO, CroW MUKPOMOPUCTOro marepuana 2 He OrpaHuyeH
BpaleHNeM B HanpasBneHUM BAOMb OKPYXHOCTU, M XMAKOCTb HE OrpaHvyeHa TEeYEeHMEM B
HanpasneHUn BAOMb OKPY>KHOCTU Crosi MUKPONOPUCTOro marepuana 2, u MoryT 6biTb NPUHATHI
pasnuyHble PopMbl ABMKEHUS (HAanNpMMmep, NokadnBaHne BNEBO-BNPaBo, U T. 4.), NP YCNOBUN,
YTO ABWKEHME TMO3BOMSET XUAKOCTM ObICTPO cpesatb MUKPOMY3bIPbKU Ha BHELUHEWN
NMOBEPXHOCTU CIIOA MUKPONOPUCTOro marepuana 2.

XOTA MUKPO-HAHOMNY3bIPbKN MOTYT ObiTb rEHEPUPOBaHbI ABMKEHNEM KUAKOCTU CHapYXu
MUKPOMOPUCTOro  Marepuana, ABWKEHWE MUKPOMOPUCTOrO Matepvana C  >KUAKOCTbIO,
Haxo4sILEeNcss B CTarU4eCKOM COCTOSIHMM, NOTpebnsieT MeHble dHeprun.  Hukakow
AOMOINMHUTENbHOW 3HEPrMn He noTpebnaeTca nocne TOoro, Kak MWKPOMOPUCTbIM Marepuwan
Habpan HeobXOaMMYKD CKOPOCTb ABWKEHWS,, a ras, KOTOpPbIM MOCTOSIHHO MOCTYynaeT B
MUKPOMOPUCTbIN Marepuarn, noTpebnaer oyeHb Mano 3Hepruv Ana nogbema BBepX. Ecnu
MUKPOMy3bIpbkn, obpasylouecs Ha HENoABWXXHOM MWKPOMOPWUCTOM Marepuane, CpesaroTcs
ABWKEHUEM XMAKOCTW, TO noTpebneHne aHeprun, Heobxoaumoe ANA Toro, 4YTobbl XMAKOCTb
pasorHanacb 4O TOW & CaMOW CKOPOCTW, HaMHOro mnpeBbillaeT noTpebneHne sHeprum,
HeobxoaMMOe MUKPOMOPUCTOMY Marepuany Ans pasroHa rasa A0 TOM e CKOPOCTU.

Kpome TOro, kak nokasaHo Ha ¢wur. 2, 4 u 6, rasonposog 3 obecrneymBaloT rasoBbIM
HacocoMm 5, nepBuYHbIM UNETPOM 6 U BTOPUYHBIM OUNBTPOM 7, MOCNEAOBaTENLHO
pacrnonoXeHHbIMM B HanpaBrneHuM MNoToka rasa. [asoBbi Hacoc 5, NepBUYHbIN UNLTP 6 ©
BTOPWYHBIN  OUNLTP 7 pPAacnonoXeHbl Haj MNOBEePXHOCTbID XUAKOCTU. [Ouametp nop
OUNBTPYIOLLIErO  3NEMEHTa BTOPMMHOrO dunetpa 7 SBNSETCA MeEHbLUe aumamerpa nop
OUNBTPYIOLLIErO 3nemMeHTa nepsuyHoOro ounetpa 6 1 guametrpa nop Crnos MMKPOMNOPUCTOro
marepuana 2. Nbinb, cogepxallasncs B rase, yaansieTcsa nepsuyHbIM unsTpom 6 n BTOPUUHbBIM
unsTpom 7. MNMepBryHbIA PUNETP 6 NCNonb3yloT AN OUNETPaUMK Nbiin ¢ 6ONbLUMM pasMepoM
4yacTuy B rase, a BTOPUYHbIA OUNBTP 7 MCMONb3YIOT ANS UnsTpaymu nbinv ¢ MansiMm pasmepom
yacTtuy B rase, ¢ TeM, 4ToObl rapaHTUPOBAaTh, YTO CNOW MUKPOMOPUCTOro martepmana 2 He byget
3aCOpPEH NbINbio NPU ANUTENBHOM paboyemM COCTOSHUKM, TEM CaMbiM NpoAneBas Cpok crnyobl
ycTponctesa. Kpome TOro, pmnbtpytolime 3nemMeHTbl NepBu4HOro dunstpa 6 m BTOPUYHOMO
duneTpa 7 SBNAKOTCA PacXOAHbIMU Marepuanamm, KOTopble Nepuogudeckn MoryTt ObiTb Nerko
3amMeHeHbl. [a3 B rasonpuémHon kamepe 1 MOXET MPOXOAUTb Yepe3 Cron MUKPOMOPUCTOro

mMaTtepuana 2 nojg AencTtBnemM LEeHTPOOEXKHOM CUnbl, CO34aBaemMon BpalleHNEM rasonpuémMHON
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kamepbl 1, U co3gaeT oTpuyaTtenbHoe AaBneHne B rasonpuémHon kamepe 1, Tak, 4to ras u3
WCTOYHUKA rasa nocTynaeT B rasonpuémHyto kamepy 1 ans nononHeHns. OAHAKO YEM MeHbLLE
nopbl B Croe MUKPOMOPUCTOro marepuana 2, Tem 6onblle ero rasoBoe COMNpOTUBMEHME, U B
cnyyae, korga LeHTpobexxHaa cuna, cosgaBaemMas BpalleHWeM rasa, ABrseTcs HefoCTaToOuHOM
ANA NPOXOXAEHMA Yepe3 Crou MUKPOMOPUCTOro marepuana 2, MOXeT OblTb WUCMNOMNb3oBaH
rasoBbli Hacoc 5 Ansa 3akadvku rasa B rasonpuémHyto kamepy 1, 4ytobbl yBENUUUTL JaBrneHue
rasa B rasocogepxawjen kamepe 1, Tem cambiM yBENUYMBasi CUNy MNPOHMKHOBEHWUSI rasa B
rasonpuémHyto kamepy 1 un obecneuvBasi nNMaBHOE MNPOXOXKAEHME rasa 4epes Crou
MUKPOMOpUCTOro marepvana 2. AnbTepHaTUBHO, LEHTpobexHas cuna Takke MOXET ObiTb
yBENNYEHa YBENMYEHMEM CKOPOCTU BpalleHMs rasonpuémHon kamepbl 1 gns obnerdeHus
NPOXOXAEHUST rasa 4Yepes Crnov MUKPOMOPUCTOro matepmana 2, Ho 31oT cnocob® Tpebyer
fonbLlero aHepronoTpebneHuns, Yem rasosbli Hacoc 5.

Kpome Toro, kak nokasaHo Ha cur. 2, 4 n 6, obecneumBaroT pacxogomep 8 Ha y4yacTke
rasonposoga 3 nepen rasoBbiM Hacocom 5, maHomerp 10 obecneumBaroT Ha ydacTke
rasonposoga 3 nocrne BTOPUHHOro chunstpa 7, n pacxogomep 8 obecnednsaroT perynmpoBO4HON
pydkon 9, nNO3BOMSAKOLWEN perynupoBatb pacxog rasa. Pacxog rasa moxer ObiTb
MPOKOHTPONMPOBAaH B PEXUME peanbHOro BPEMEHN pacxogoMepom 8, a perynupoBoYHas pyyka
9 Ha pacxogomepe 8 MOXeT ObITb OTPErynMpoBaHa B COOTBETCTBUN C (PaKTUHECKOW CUTyaUueEN,
4yTOObl KOHTPONUPOBATL PacXof rasa B €A4MHULY BPEMEHW, TEM CaMbIM PErynupys pasmep
4yacTuy MUKpOny3bipbkoB. Pacxogomep 8 MOXeET ObiTb, HO 6€3 orpaHuyYeHns NepPedYnCrieHHbIM,
CTEKNAHHbIM POTaMETPOM.

Kpome TOro, TOMNWMHY CNos MUKPOMOPUCTOro mMarepmana 2 noCTENeHHO yBEenuuuBaroT
CHU3y BBEpPX, YTOObI chanaHcMpoBaTb HEPaBHOMEPHOCTb BbIXOAA rasa, Bbi3bIBAEMYIO pasHULEN
AABMNEHUA MeXAY BEPXHUM M HWKHUM CrosiMM BOAbl B rasonpuémHon kamepe 1, 4tobbl
rapaHTUpoBaTb MOCTOSIHCTBO PasMEPOB YacTUL MNy3blPbKOB. TOMWMHA K&XKAOr0 MONOXKEHUS
Crnosi MWUKPOMOPUCTOro matepuana 2 MOXeT ObiTb OTperynupoBaHa B COOTBETCTBMM CO
CBOWCTBOM ra30CTOMKOCTU (haKTUYECKM WUCNONb3yeMoro MUKpOMNopucToro marepuana. [pu
haKTMYECKOM NPUMEHEHMMN, NCXOAA U3 TOrO, YTO TONLUMHA CrOS MUKPOMOPUCTOro marepmana 2
rapaHTUpyeT, 4To OH obragaer AOCTaTOYMHOM MPOYHOCTLIO ANS MOAAEPNKAHUS NepeMeLLeHs
rasonpMémMHOn kamepbl 1, YeM MeHbLUe TOMLWMHa Cnos MUKPOMOPUCTOrO marepuana 2, Tem
MEHbLUE COMPOTUBIMEHUE ra3dy, U TeM Iyylle rasonpoHMLaEMOCTb CINoOs MUKPOMOPUCTOro
matepuana 2. Cneuyudpvkayua pasmepa rasonpnémHon kamepbl 1 He orpaHudmMsaetcs
HacToAWMM onncaHnem. Yem 6onblue o6bEm razonpnémHon kamepsol 1, Tem 6onbLle nnowagb
MOBEPXHOCTU CNOA MWUKPOMOPUCTOro martepuana 2 n tem bonbwe o6béM BEHTMNAUUKU, HO,
COOTBETCTBEHHO, TEM BOnbLLE CONPOTMBIEHNE TPEHMIO, MONYyYaeMoe B NpoLEeCcce BpaLleHs.

Kpome Toro, guamerp nop Crios MUKPONOPUCTOro Marepuarna 2 COCTaBNAeT MEHEE YeMm

5 MKMm.
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B anbTepHatuBHOM BapuaHTe OCYLLECTBIEHMS HAcTOSLLEro ONMcaHus, Kak nokasaHo Ha
dour. 2 n 3, yCTPOUCTBO ANA rEHEPUPOBAHUA MUKPOMY3bIPbKOB AONOMHUTENBHO BKMNOYAET B cebs
ABUrarens C BHELWHUM poTopoM 13 anda npuBeaeHUs rasonpuémHon kamepbl 1 BO BpaLleHune B
HanpasneHn BAOMb OKPYXHOCTW. [Buratenb C BHEWHWUM poTopoM 13 pacnonoxeH B
rasonpuémHon kamepe 1. Potop gsuratens C BHELWHUM poTOpOM 13 U BHYTPEHHSSI CTEHKa
HWXKHEN 4YacTu Crnosi MUKPOMOPUCTOro martepuana 2 repMeTU3npoBaHbl U MPOYHO COEAUHEHbI
repmeTukom. Crnon MUKpONOpuUCTOro marepuvana 2 MoXeT ObiTb NpuBeAeH BO BpalleHue
pPOTOPOM ABUratens ¢ BHELWHMM poTopom 13. B HacTosiem BapuaHTe OCyLUeCTBNEHUs
ABUrarenb C BHELUHMM POTOPOM 13 M Crlon MUKPOMOPUCTOro marepuana 2 o0beguHslT C
obpasoBaHNEM pexyLlen ronoBku 4, CnoCOBHOW BpawlaTbCs B XUAKOCTU. B BapmaHTe
OCYLLECTBMNEHNS CnefyeT NOHUMATb, YTO ABMKEHWE MWKPOMOPUCTOro mMarepuana npuesoAauT B
ABWXKEHME ras, nocTynawwuin B MUKPOMOPUCTBIN Matepuarn, ANA BPaWEHUs N cpesaHus
XNAKOCTU AN FEHEepUpPOBaHUS MUKPOMY3bIPbKOB, YTO MNOTPEONSeT 3HaYUTENbHO MEHbLUE
3HEPrnn MO CPaBHEHUIO C CYLLECTBYIOLLMM CNOCOBOM pOTaUMOHHON Pe3ku, KOTOPbIA 3acTaBnsieT
XMAKOCTb BpaljaTbCs C BbICOKOW CKOPOCTbIO. TeopeTndeckn, noTpebneHue 3sHeprum Ha
npvBeAEeHNE rasa B ABMKEHNE U XNAKOCTU B ABMKEHWE ANSA JOCTUKEHUS O4UHAKOBOW CKOPOCTU
ABWKEHNS OTnnyaetca Oonee 4yem Ha gsa nopsaka. [suratenb C BHELWHUM poTtopom 13
npeacrasnsaeT cobon 6eCLeToUHbIN gBUrarenb ¢ BHELUHUM POTOPOM Ans paboThl Nog BOLOW.

Kpome ToOro, kak nokasaHo Ha cwur 2 u 3, YCTPOUCTBO AN TEHEPUPOBaHUS
MUWKPONMY3bIPbKOB JOMONHUTENBHO BKMNIOYAET B cebs nepBoe HenoaBuxHoe ocHoBaHune 12. Crion
MUWKPOMOPUCTOro marepuana 2 npegcrasnaer cobon LUNUHAPUYECKYIO KOHCTPYKLMIO, KOTopas
pacrnonoxeHa BepTMKaNbHO W WMEET 3aKpbITbin BEPX W OTKpbIToe AHO. Ceepxy cros 2
MWKPOMOPUCTOro marepuana obecneynmBaloT YNNOTHUTENbHbIA Komnnak 11, BbIMOMHEHHbIA U3
MUKPOMOPUCTOrO Marepmana WM BbINOMHEHHbIA Kak OAHO Lenoe CO CroeM MUKPOMOpPUCTOro
mMatepuana 2, 1 ynnoTHUTENbHbIM Konnak 11 npegcrasnset cobon BbICTYNAOLLYO BBEPX NONYyHO
nonychepnyeckyro CTpYKTypy. HumxHSs YacTb gBurartenst ¢ BHELUHUM POTOPOM 13 repMeETUYHO U
HEenoABMXHO COE€AMHEHA C BEPXHEW 4acTbio MEPBOrO HEMoABWXKHOrO ocHoBaHus 12. lNMepsoe
HEenoABMXHOE OCHOBaHMe 12 nopaep)XUBAET CMOA MUKPOMOPUCTOro marepuana 2, Ans
obecneyeHns cTabunbHOro paboyero COCTOAHUS YCTPOMCTBA.

KOHKpeTHO, kak nokasaHo Ha ¢ur. 2 n 3, rasonposog 3 BkNovaeT B cebs nepBbiv
mMaructpanbHbin rasonposog 301. OgmH kOHey nepsBoro maructpansHoro rasonposoga 301
pacrnonoXeH BbllUe MOBEPXHOCTU >KMAKOCTU. [pyron KOHeL nepBoro MarmctpanbHOro
rasonposoga 301 npoaorKaeTca B rasonpuUeEMHyYI0 Kamepy 1 4depes nepBOe HENOABUMMKHOE
OCHOBaHWe 12 n ABurarenb C BHEWHWUM poTopoM 13 nocnenoBarenbHO U repMeTU3MpoBaH
W3HYTPU NepBbiM 3arnywedHbim 6nokom 14. [llepBbid MarncTpanbHbii rasonposog 301
NMPOXOAUT Yepes3 LeHTpanbHoe OTBEepCTUE ABuUrarensa C BHELWHUMM poTopoM 13 U repmeTuyHo
COEAVHEH TepMETUKOM C ABuratenem C BHeWHUM poTopom 13. YeTbipe oTBOAA NEpPBOro

rasonposoga 302 coegunHeHbl C NepBbiM MarncTpanbHbiM rasonposogom 301, pacnonoXeHHbIM
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B rasonpuémHon kamepe 1. OTBOAbI NepBoro rasonposoga 302 paBHOMEPHO pacnpefeneHbl B
HanpasneHun BAOMb OKPY>XHOCTU NepBoro marucrpanbHoro rasonposoga 301. OTBog nepsoro
rasonposoga 302 BkntoyaeT B cebA ropusoHTarnbHyO CeKLuio TPyObl U BEPTUKANBHYIO CEKLUIO
Tpybbl. OAMH KOHEL ropusoHTanbHOW cekuun Tpybbl COEAWHEH C MEPBbIM MarncTpanbHbIM
rasonposogom 301. [pyron KOHeL ropu3oHTanbHOW cekymn Tpybbl npojomkaercs B
FOPU3OHTaNbHOM HanpasBneHUM 40 NOMOXEHUs, BNM3KOro K Crno MMUKPOMOPUCTOro mMarepuana
2, N COEAUHEH C BEPXHUM KOHLIOM BEPTUKANbHOW cekuymm TpyObl. HKHUI KOHEL BEPTUKANbHON
cekymm Tpybbl NPOAOMKAETCA BEPTMKANbLHO BHU3. [epBbl MarucTpanbHblin rasonposog 301 w
OTBOAbI Nepsoro rasonposoga 302 4OCTaBNSOT ras3 OT UCTOYHMKA rasa B rasonpuémHyto Kamepy
1 wn pacnpegensior ras, N0 CyWecTBy, PaBHOMEPHO MO BHYTPEHHEN CTEHKE Cnos
MMKPOMOPUCTOro MaTtepuana 2.

B apyrom anstepHaTtMBHOM BapwaHTE OCYLLECTBIEHUS HACTOALEro n3obpeTeHus, kak
nokasaHo Ha ¢wur. 4 n 5, yCTpOUCTBO ANS reHEPMPOBaHUSA MUKPOMY3bIPbKOB AOMNOMHUTENBHO
BKMoYaer B cebsa gsuratenb C BHYTPEHHMM poTopom 15, Ans npuBeaeHUA rasonpuéMHON
kamepbl 1 BO BpalleHne B HanpasneHUn BAOMNb OKPYXKHOCTU. [azonposog 3 Bknto4vaeT B cebs
BTOPOW MaructpanbHbii rasonposog 303 n nepsbi nonbii Ban 306. MNepsbid nonbii Ban 306
SABMNSETCA BbIXOAHbIM Banom ABUratens ¢ BHYTPEHHUM pOTOPOM 15 1 repMeTUsnpoBaH U3HYTpU
BTOPbIM 3arnyweydHbiv 6rniokom 307. MNepsbin nonbin Ban 306 NpoOXOAUT Yepes rasonpueEMHYIo
kamepy 1 u COeAUHEH C OAHMM KOHLIOM BTOPOro MaructpanbHoro rasonposoga 303, a gpyrou
KOHeL, BTOPOro mMaructpanbHoro rasornposoga 303 pacrnono)eH Haj NOBEPXHOCTbIO XUAKOCTH.
UeTbipe oTBOga BTOpOro rasonposoga 304 coeauHeHbl CO BTOPbIM  MaructparnbHbIM
rasonposogom 303, pacnonoXeHHbIM B Tra3onpuémHon kamepe 1, U OTBOAbI BTOPOrO
rasonposoga 304 paBHOMEPHO pacnpefeneHbl B HanpasneHUM BAOMNb OKPYXHOCTUM BTOPOro
maructpanbHoro rasonposoga 303. Otsog BTOporo rasonposoga 304 Bkntovaetr B cebs
FOPU3OHTanNbHYIO CEKLUIO TPYDObl U BEPTUKANbHYKO cekumto TpyObl. OanH KOHEeL, ropnsaoHTanbHoOM
cekymm Tpybbl CO€aMHEH CO BTOPbIM MarucTpanbHbiv rasonposogom 303. [pyron KoHey
rOPM3OHTanbHOM Cekymm TPyObl NPOAOIKaeTCa B FOPU3OHTaNbHOM HarnpasneHun Ao
nonoxxeHus, 6rmsKoro K Criold MUKPOMOPUCTOro marepuana 2, U COeAUHEH C BEPXHUM KOHLIOM
BEPTMKANbHOW cekumn TpyObl. HWKHUIM KOHeL BepTMKanbHOM cekunm TpyObl NPOAOImKaeTCs
BEPTMKaANbHO BHM3. Bropom wmaructpaneHbin rasonposos 303 M OTBOALI  BTOPOrO
MarncTpanbHoro rasonposoga 304 4OCTaBnAT ras OT UCTOYHUKA rasa B rasonpueEMHYI0 Kamepy
1 wn pacnpegensior ras, N0 CyWecTBy, PaBHOMEPHO MO BHYTPEHHEW CTEHKE Cnos
MUKponopucToro marepuana 2. lNepsbii noneii Ban 306 npeacraesnsetr cobon BbIXOLHOW Ban
ABUratensa ¢ BHYTPEHHUM poTopoM 15 n Takke ncnonb3yeTrca Ans nogadqv rasa. [surarens C
BHYTPEHHUM poTtopom 15 npeacraesnser cobon OeclleTouHbIA ABUratenle C BHYTPEHHUM
poTopom Ansi paboTbl Mo BOAOW.

[ononHUTENbHO, Kak nokasaHo Ha ¢wur.4 u 5, YCTPOUCTBO AN TEHEpPUpPOBaHUS

MUKPOMY3bIPbKOB AOMOMHUTENBbHO BKMOYMAET B cebs NepByD BEPXHIOW KPbIWKy 16 1 nepsyo
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HWKHIOK  Kpbllwky 17. CnorM  MUKPONOpUCTOro marepmana 2 npeacraeBnger cobou
LUUNUMHLPUYECKYIO KOHCTPYKLMIO, KOTOpas pacnorioXXeHa BepTuKanbHO U UMEET ABa OTKPbITbIX
KoHua. NepBasa BepxHAA Kpblwka 16 repmMeTUYHO pacnosioXeHa Ha BEepXHEeM OTBEPCTUM CRnos
MUKPOMOPUCTOro Martepuana 2, a nepsas HWKHAA Kpblilka 17 repmMeTUdHO pacnofioXeHa Ha
HUWKHEM OTBEPCTUM CrOosi MUKPOMOpUCToro marepuana 2. MNepsbin noneint Ban 306 npoxoaut
yepes MePBYH HKHIOW KPbILLKY 17, rasonpuUémMHyL0 kamepy 1 1 NepByto BEPXHIOK KPbILKy 16
nocnegosaTenbHO CHU3Yy BBepX. [epBbit nonbin Ban 306 repMeTMYHO N HENOABUMXKHO COEAUNHEH
C NEPBON HUDXKHEN KPbILLKOW 17 1 NepBON BEPXHEN KPbILLKOW 16 nocpeacTBomM hrnaHueBbix MydT
18 cooTBeTCTBEHHO. [lepBasi BEPXHSA Kpbllka 16 1 Cron MUKPOMOPUCTOro marepuana 2, a
TaKKe nepBasl HWXKHAS Kpbiwka 17 M CNOM MUKPOMOPUCTOrO Mmarepuana 2 moryT ObiTb
repMeTU3NPOBaHbl 1 3apmKCMpoBaHbl CNOCOOOM COEAUHEHUSA, TakuM Kak repMmeTuk. B gaHHOM
BapuaHTEe OCYLUECTBNEHUs ABuratenb C BHYTPEHHMM poTopoM 15, cnon MMKpOMOpUCTOro
mMaTtepuana 2, NepByld BEPXHIO KPbIWKY 16 M MEPBYKD HWKHIOW KPbIWKY 17 00beguHsaT ¢
o6pasoBaHneEM pPEXYLLEN rONoBKM 4, CNocoBHOM BpaLwaTbCs B XKNAKOCTU.

[lononHuTenbHO, Kak nokasaHo Ha ¢ur. 4 n 5, npamyto Tpyby 308 coeamHsOT mexay
nepsbiM nonbiM Banom 306 u BTOpbIM MaructpanbHeiM rasonposogom 303, 1 npamyo Tpyby
308 1 BTOPOWN MarucTpanbHbii rasonposos 303 coeanHAT BLICTPOPA3bEMHbBIM COEAUHEHNEM
rasoson Tpybbl 305, Tak 4TO NEpBLI NOMbIKN Ban HaxoaAuUTCs B G€CKOHTAKTHOM COEAUHEHUM CO
BTOPbIM MarncTpanbHbIM rasornpoBOAOM.

Kpome ToOro, kak nokasaHo Ha cwur 4 un 5, yCTPOUCTBO ANS TEHEPUPOBaHUS
MUWKPOMY3bIpbKOB  AOMOMHUTENBHO BKNIOYaeT B cebA  (PUKCUPYIOLLYIO NnacTuHy ceana
nogwunHuka 20 n BTOpPOE HENoOABWKHOE OcHOBaHMe 19. dukcupylowas nnactuHa cegna
nogwunHmka 20 pacnonoXeHa Hag BTOPbIM HENOABWKHbIM OCHOBaHWeM 19 u coeguHeHa co
BTOPbIM HEMOABWXKHbLIM OCHOBaHMEM 19 NOCPEeACTBOM MHOXECTBA COEAUHUTENbHbIX CTOEK 21.
Kak rasonpuémnas kamepa 1, Tak u gsurarernb C BHyTPEHHUM POTOPOM 15 pacnonoXeHbl Mexay
OUKCMpYIOLLEN NNacTUHOM cegna nogwunHuka 20 n BTOPbIM HEMOABMKHLIM OCHOBaHueM 19.
[Burarenb ¢ BHYTPEHHMM POTOPOM 15 pacnonoxeH nog rasonpuémHon kamepon 1 u gBurarens
C BHYTPEHHUM POTOPOM 15 npuKpenneH KO BTOPOMY HEMOABUXHOMY OCHOBaHWMO 19. MNepBbin
nonbin Ban 306 npoxogut Yyepes MUKCUPYIOLLYIO NNacTUHY ceana nogwmnHuka 20 v BbiCTynaeT
Hapyy. MoaWnnHNK 24 1 nepBoe YNNOTHUTENbHOE KOMbLO BTYMKM 23 Ha NepsoM MNONom Bany
306 pacnonoeHbl Hag pukCupyloLen NNacTUHOW NOCaaA04HOro MecTta nogwunnHuka 20 ceepxy
BHM3. Kak noglmnHuK 24, Tak U nepBoe YNMOTHUTEMNBHOE KOMbLO 23 pacrnorioXeHbl BHYTPU
rHesga nogwmnHuka 22. HwkHas dactb npsamon TpyObl 308 coeauHEHa C BEPXHEN 4acTbio
noaLumnnHuka 24 repmetnkomM. brnarogaps BbILLEONNCAHHOW KOHCTPYKLUN MOXET ObITb yryylleHa
cTabnnbHOCTb BCEro YCTPOWCTBA, NMOCPEACTBOM YEro npeaoTspallatoT smubpaunto gpurartens ¢
BHYTPEHHUM POTOPOM 15 nog AENCTBMEM BHELLUHEN CUIbl BO BpeMS paboThl.

B Apyrom ansTepHatMBHOM BapwaHTe OCYLLECTBNEHUS HAacCTOSALIEro OnMCaHWs, Kak

nokasaHo Ha cur. 6 1 7, yCTPOWCTBO AN reHepupoBaHWS MUKPOMY3bIPbKOB A OMONMHUTENBHO
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BkNoYaer B cebs pesepsyap 4Ana opmupoBaHnsa MukponysbipbkoB 30 n 6eCLleTOYHbIV
asurarens 28. becweTouHblin gBuratens 28 WUCNONb3yeTcs Ans NPUBEAEHUST XKUAKOCTU C
Hapy>XHOW CTOPOHbI CrOS MUKPOMOPUCTOrO Marepuana 2 BO BpalleHWe W TeYeHUa B
HanpasreHMN BAOMb OKPYXHOCTM rasonpuémHon kamepbl 1. Pesepsyap ans opmupoBaHus
Mukpony3bipbkoB 30 npeacrtaesnsetr cobon  LUMIMHAPUYECKYKD  KOHCTPYKLUMIO, KOTOpas
pacnonoXeHa BepTUKanbHO N UMEET OTKPbITbIN BEPX U 3aKpbITOe AHO. beclyeTouHbIn gBurarens
28 pacnonoxeH nog rasonpuémHon kamepon 1. BbixogHow Ban GecuieToyHoro asurarens 28
pacnonoXxeH BEpPTUKanbHO BBEPX, W Ha BbIxogHOM Bany 6OecwerodHoro pgsuratena 28
obecneunBatoT paboyee koneco 31. Ha BHelwHen cTeHke pabodero koneca 31 obecneumsatoTt
MHOXECTBO CruvparnbHbIX JIONacTen, KOTOpble MNPUKNaabliBalOT K XUAKOCTM CWUMy TAru,
HanpasneHHy BBepx. Pabouee koneco 31 HaxoauTcs OrnmM3ko KO AHY rasonpuémHoOn kamepsbl 1,
Kak rasonpuémHasa kamepa 1, Tak n pabodee koneco 31 pacrnonoXeHbl B pesepByape AN
hopmMmmpoBaHusa Mnkpony3bipbkoB 30. KaHan ans nogaun pexywen sogbl 34 o6pasoBaH mexay
CrNoemM MMKPOMOPUCTOro Martepuana 2 u BHYTPEHHEN CTEHKOW pesepByapa ANA (POpMUPOBaHUS
MUKpony3bipbkoB 30. MepBbI KOMbLEBOW KUAKOCTHLIW BNyckHOW kaHan 3001 obecnevynBaroTr B
HWKHEN YacTu pesepsyapa Ans POpMUPOBaHUA MUKpony3bipbkos 30 B HanpasneHuu BAOMb
OKPYXXHOCTW pesepByapa Ansg OpMUPOBaHMSA MUKPONy3bipbkoB 30. MHOXeCTBO nepBblX
BbIMYCKHbIX OTBEPCTU Ans »uakoctn 3002 obecneunBaroT B BEPXHEN YacTu pe3epsyapa Ans
hopMmMpoBaHus MMKpony3bipbkos 30. Pesepsyap ans UMpkynsymm xugkoctn 33 obecneumsaroT
B HWXKHEW YacTu pesepsyapa Ana dopmuposaHusa 30, 1 pesepsyap ANA LUMPKYNALUNA XXUAKOCTU
33 npeacTtaBnser cobOOM KOMbLUEBYKD KOHCTPYKLMIO, PACMOMOXEHHYIO B TOPU3OHTarbHOM
HanpasneHun. PesepByap Ana uupkynauum sxkuakoctn 33 obecrnevyeH MHOXECTBOM BTOPbIX
BMYCKHbIX OTBEPCTUIN Ans xuakoctn 3301 1 BTOPbIX BbIMYCKHbIX OTBEPCTUN ANs xuakoctn 3302.
Bropoe BbinyckHoe otBepctne ans xuakoctn 3302 npeacrasBnseTr cobon  KonbLesoe
OTBEPCTUE, NPOXoAsLLEE B OKPYXXHOM HanpasreHNn pesepayapa ANs LUPKYNSaymm xxuakoctu 33.
Bropoe BbIiNnyckHOEe oOTBepcTMe Ana xuakoctn 3302 coobwjaercs € nepBbiM  BMAYCKHbIM
orBepctnem ans xmgkoctn 3001, n nepsoe BnyckHoe oreepctme ans xmagkoctn 3001 Tarke
COOBLAETCA C BHELLHEN XMAKOCTbIO. Kaxkaoe u3 nepBbiX BbIMYCKHbIX OTBEPCTUM ANS XULKOCTU
3002 coobLyaeTca C COOTBETCTBYHOLUMM BTOPbLIM BMYCKHbIM OTBEPCTMEM Ans xuakoctun 3301
COOTBETCTBEHHO 4Yepe3 Tpyby ANna ympkynauum xkugkoctn 25. Kaxgoe u3 BTOPbIX BMYCKHbIX
orBepcTnin Ans xungkoctn 3302 NpoaomKaeTcs B TaHreHUMansHOM HarnpaBneHUN BHYTPEHHEN
CTEHKM pesepByapa ANA UMPKYNauumM  Xnakoctn 33, €  BO3MOXHOCTbIO oBpasoBaHus
3aKpYYEHHOro NoToKa BOAbI B TOM K€ HanpasBneHuun, YTo U HanpasneHue spaweHus pabouero
koneca 31 B pesepByape aAns umpkynsymm xugkoctu 33. B paboyem npouecce pabodee Koneco
31 Bpawjaerca M cosgaeT oTpuuarenbHoe [faBrfeHue B pesepsByape ANA reHepupoBaHus
Mukpony3bipekos 30, oTpuyatenbHOe AaBMneHWe BCaCbIBAET XWAKOCTb B pesepByap Ans
reHepupoBaHnsa MUKpony3bipbkoB 30 uepes KorbueBOe nepBoe BMYCKHOE OTBEpCTME ANS

»upkoctn 3001, M XKnAKOCTb TEYET BBEPX B pe3epByap AN reHepupoBaHUa MUKPOMY3biPbKOB
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30, 1 B TO e Bpems BpaljasdCb W NpoTekas B HanpaBneHWW BAOMb OKPYKHOCTU C HAPY>KHOW
CTOPOHbI CNOA MUKPOMOPUCTOro marepuana 2, 4tobbl cpesarb MUKPOMY3bIpbKM Ha BHELUHEW
MOBEPXHOCTU CMNOSA MUKPOMOPUCTOro matepuana 2. [locne 3aToro 4yacTb >XUAKOCTU BbITEKaEeT
HEMOCPEeACTBEHHO  Yepe3  BepxHee  OTBepcTUe  pesepByapa AnNS  reHepupoBaHUs
Mukpony3sbipbkoB 30; a gpyras 4acTb XULKOCTWU MOCTYMaeT B COOTBETCTBYIOLUME pe3epByapbl
ANSA Unpkynsymm xuakoctn 33 no tpybam Ansa UMpKynsaumm XXuakoctn 25 Ha pesepsyape Ans
reHepupoBaHns MukponysbipbkoB 30, M 3arem Bo3BpaljaeTrca obpaTtHO B pesepByap AnNs
reHepupoBaHns MUKpony3bipbkoB 30 ANS LUMPKYNSUMM Yepes BTOpbIE€ BbIMYCKHblE OTBEPCTUS
ans xumakoctn 3302 Ha pesepByapax Anda UMPKYNAUMKM Xuakoctu 33, U NepBOe BMNYCKHOE
orBepctne pana xmagkoctu 3001 pesepsyapa ANa reHepupoBaHua MUKpony3sbipbkos 30
coobLlaeTcs CO BTOPbIMUA BbIMYCKHbIMW OTBEpCTUSIMU  ans xugkoctn 3302. [Mockonbky
peuupKynmpyembln oOpaTHbIN NOTOK BOAbl OOnagaeT onpeneneHHOM KMHETUYECKOW SHepruewn,
3TO MOXET CHU3UTb NoTpebneHne sHeprum pabounm konecom 31. BeclleTouHbIn gsurarens 28
npeacrasnsaeT cobon 6eCLeTOUHbIN ABUratenb ¢ BHYTPEHHUM POTOPOM ANSi NOABOAHbLIX paborT.

[ononHutensHO paboyee koneco 31 npepcraBnseTr cobOM LMNMUHAPUYECKYHD MOMYHO
nonocTb C FEPMETUYHBIM BEPXOM U TEPMETMYHLIM HM3OM. BbixogHom Ban 6GecweToyHoro
asurarens 28 npoxoaut yepes ueHTp paboyero koneca 31. Pabouee koneco 31 npuKpenneHo K
BbIXOAHOMY Barny 6ecujerodHoro agsurarens 28 nocpeAcTBOM MydpTbl, @ CnupanbHy nonactb
obecneunBaloT Ha Hapy>xHOW CTeHke paboyero koneca 31. B pabouem npouecce tary paboyero
koneca 31, koTopas 3acTaBnAeT XUAKOCTb Tedb BBEPX, PErynupyroT Tak, 4ytobbl oHa Obina
MeHbLUe Tarn paboyero koneca 31, KOTOpas 3acTasnAET XUAKOCTb BpaLLaTbCA B HANpaBneHum
BAOIMb OKPYXXHOCTU, MO3TOMY HEOOXOAUMO PerynvpoBaThb Yron HakrnoHa crivpanbHOW nonacTy,
Takum o6pasom, YTobbl OH ObIn Kak MOXHO MEHbLUMM, C TeM YTOObl 3acTaBUTb MOTOK BOAbI
coBepliatb Kak MOXHO Oonblie oOOpOTOB BO BpPEMSI €ro MNPOXOXAEHUS 4epe3 Criou
MUKPOMOPUCTOro Martepuana 2, TEM CaMbIM MNOMHOCTbIO MCMOMb3yst XUAKOCTb, KOTOpas
noTpebnser sHeprno NS ABMXKEHMS. Kpome Toro, ykasaHHas Bbille Lenb Takke MOXET ObiTb
AOCTUrHYTa@ YBEMWYEHMEM BbICOTbl rasonpuEMHOM Kamepbl 1, kotopas MOXeT ObITb
OTperynmpoBaHa B COOTBETCTBUM C peanbHON cutyaumnen B pabovem npouecce.

[ononHUTenbHO, Kak nokasaHo Ha dur. 6, Tpyba Ana UUpKynaumuM XKngkoctm 25
obecneunBaeTca kKnanaHoM perynmpoBaHns notoka 32, ¢ NOMOLLbI KOTOPOro CKOPOCTb MOTOKA
XNAKOCTW, Mpoxoasiien uyepes Tpyby ANa UMPKYNAUUKM  KMAKoCTU 25, MOXeT ObITb
oTperynvpoBaHa.

JononHuTenbHO, NNoLaab NONEPEYHOro CEYEHUA KaHana Ans nojayn pexyLlien Boabl
34 49BNAETCA HEMHOro MeHblUe, YemM nnowjajb MOMEPEeYHOro CEYEHMA MEPBOro BMYCKHOMO
orBepctna ana xuakoctm 3001, yTobbl rapaHTUpoOBaTb, YTO MOTOK BOAbLI 3a npesenamu
rasonpuémHon kamepbl 1 MOXET HaxoAWUTbCA B TECHOM KOHTAKTE C BHELLUHEW MOBEPXHOCTbIO
CMNosi MUKPOMOPUCTOro mMarepmana 2 Ans CpesaHus MUKpOony3blpbKoB. [Mnowasb nonepevyHoro

CeuYeHus kaHana Ans nogayv pexyLlen sogbl 34 fomkHa OblTb HEMHOIO MEHbLLE, YeM Nnowaab
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NonepeYHoOro CEYEeHNs NepBoro BNYCKHOro oreepctus ansg xugkoct 3001, B NpOTMBHOM crnyyae
BbIXxOZ rasa OyjeT 3aTpyaHEH, U JaBrieHue rasa Ha BbIXOfe rasoBoro Hacoca 5 AOmKHO ObiTb
yBenunyeHo. [loTOK BOAbl Ha CTOPOHE, YyAaneHHOW OT BHELWUHEW MNOBEPXHOCTU Crnos
MUKPOMOPUCTOro Mmarepuana 2, ABnseTcs, Mo CywecTBy, HeI{EKTUBHbIM MOTOKOM BOAbI,
KOTOpPbIN He cnocobeH cpesaTtb MUKPOMY3bIPbKM Ha BHELIHEW MNOBEPXHOCTU  Crnos
MUKponopucToro matepuana 2. CrnegosarenbHo, YeM MEHbLUE NMoLWab NONEPEYHOro CeYeHUs
KaHana ansa nogauyn pexywen soabl 34, Tem nydwe 3acdhekT, n NoTOK BOAbl, NPOTEKaOLMN
yepes kaHan Ansa nojaynm pexywen ogbl 34, MOXET OblTb NMPMBEAEH B TECHbIA KOHTaKT C
BHELUHEN TMOBEPXHOCTBbIO Crosi MWKPOMOPUCTOro Mmarepuana 2, TeM CambiM MOBbILAS
3P PEKTUBHOCTb CPpE3AHNS MUKPOMNY3bIPEKOB Ha Crioe MUKPOMOPUCTOro marepuana 2.
KOHKpeTHO, kak nokasaHo Ha cur.6 1 7, rasonposog 3 BKNOYaeT B ceba TPeETUU
mMaructpanbeHbin rasonposog 309. OanH KOHeL TpeTbero marmcrpanbHoro rasonposoga 309
pacrnonoXeH Haj MOBEPXHOCTbIO >KMAKOCTW. [pyron KOHeL TPETbEro MarnctpanbHOro
rasonposoga 309 npoaormKaeTca B rasonpuUEMHYID Kamepy 1 U repMeTUsnpoBaH W3HYTPU
TPETbUM 3arnyweyHbiMm 6nokom 311. YeTblpe 0TBOAA TPETLErO MarncTpanbHOro rasonposoga
310 coeauHeHbl C TpeTbMM MaructpanbHelM rasonposogom 309, pacnonoXeHHbIM B
rasonpuémHon kamepe 1, n oTBOAbI TPETLEro MarncTpanbHoro rasonposoga 310 paBHOMEPHO
pacnpeaeneHbl B HanpaBneHWM BAOMb OKPY>XHOCTU TPETbEro MarucTpanbHOro rasonpoBoja
309. OTBOA TpeTbero marucrtpaneHoro rasonposoga 310 Bknovaer B cebs ropusoHTanbHyO
cekuyuno TpyObl M BEPTUKAnNbHYIO cekumto Tpybbl. OAuH KOHeL ropusoHTanbHOW cekuymn TpyObl
COeQMHEH C TPEeTbMM MaructpanbHbiM rasonposogom 309. [pyron KOHEL ropusoHTarbHOW
cekuun TpyObl MPOAOIMKAETCA B rOPU3OHTANbHOM HanpasneHuM A0 MNONOXeHUda, Bnuskoro K
CNOK MWKPOMOPUCTOrO Matepuana 2, U CoOeaMHEH C BEPXHUM KOHLIOM BEPTMKANbHOW CeKLUM
TPyObl. HWXHWUI KOHEL, BEPTUKANBbHOW cekuum TpyObl MPOAOMKAETCS BEPTMKANbHO BHU3. TpeTum
MaructpanbHbii rasonposog 309 M OTBOL TPETLErO MarucTpanbHoro rasonposoga 310
AOCTaBNAT ras M3 WUCTOYHMKA rasa B rasonpuéMHyio kamepy 1 m pacnpegensior ras, no
CYLLIECTBY, PABHOMEPHO MO BHYTPEHHEWN CTEHKE Crosi MUKPOMOPUCTOro marepmana 2.
[ononHUTENBHO, Kak MoKasaHo Ha Gwur.6 K 7, YCTPOMCTBO AN TEeHEepUpPOBaHUS
MUWKPOMY3bIPbKOB LOMONMHUTENbHO BKNIOYAET B Ce0A BTOPYIO BEPXHIOK KPbILKY 26 U BTOPYIO
HWKHIOK  Kpbllky 27. CnonM  MUKPOMNOPUCTOro marepmana 2 npeacrasnger cobou
LUUNUHLPUYECKYIO KOHCTPYKLMIO, KOTOpas pacnorioXeHa BepTuKanbHO U UMEET ABa OTKPbITbIX
KOoHUa. Bropasa BepxHAa Kpbiwka 26 repMeTuUYHO pacrnonoXxeHa Ha BEPXHEM OTBEPCTUM Cros
MUKPOMOPUCTOro Marepuana 2, a BTopasi HMXHAA KpbllKa 27 repMeTUYHO PacrnofioXeHa Ha
HWKHEM OTBEPCTUM CNosa Mukponopuctoro martepuana 2. OTBOA TPETbEro MarncrpanbHOro
rasonposoga 310 NpoxoauT Yyepes BTOPYIO BEPXHIOK KPbILKY 26 CBEPXY BHU3 U NPOAOIMKaETCS
B rasonpuémHyto kamepy 1. Bropas BepxHsas kpbiwka 26 1 Crion MUKPONOPUCTOro Mmarepuana 2,
a Takke BTOpas HWXHASA Kpbiwka 27 U CrOA MUKPOMOPUCTOro matepmana 2 MoryT ObiTb

repMeTn3npoBaHbl U 3acprKCMpoBaHbl CNOCOOOM COEAMHEHUS, TakUM Kak repMeTuk. B BapuaHTe
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OCYLLECTBMNEHNS CMOM MUKPOMOPUCTOro Martepuana 2, BTopasi BEPXHSAs Kpbiwka 26 1 BTOpas
HWKHASA Kpbllka 27 oObeauHeHbl ¢ 0O6pasoBaHMEM PEXYLLEW ronoBkM 4, pacnonoXeHHOW B
XNAKOCTU M NO3BOMNSOLLEN XULKOCTU BpaLLaTbCa U TeYb B HaNpaBneHn BAOMb €€ OKPYXXHOCTU.

Kpome TOro, kak nokasaHo Ha ¢ur. 6, yCTPOMUCTBO AN FEHEPUPOBAHUSA MUKPOMNY3bIPbKOB
AOMONMHUTENbHO BKMOYAET B cebs TpeTbe HEMOABMKHOE OCHOBaHWE 29, KOTOPOE PacrosioXeHO
nog pesepByapoM Ansi reHepupoBaHus mukponysbipbkoB 30. BecljetouHbin gsuratens 28
3aKpenneH Ha BEpPXHEeM 4YacTU TPEeTbero HEenoaBWXKHOrO ocHoBaHua 29. CTtabunbHOCTb
BecCLUeTOMHOro apuratens 28 ynydLatoT TPETbUM HEeNOABMKHLIM OCHOBaHWEM 29, TEM CaMbIM
npeaoTeBpawlasa Tpscky 6ecieTovyHoro agsuratens 28 noa 4ENCTBMEM BHELLUHEN CUMbl BO BPEMS
paboTbl.

B anbTepHatuBHOM BapuaHTe OCYLLECTBMEHMSA HACTOSLLEro ONUCaHud, Kak nokasaHo Ha
dur. 8, rasonpuémHasa kamepa 1 npeacrtaenseTr CobOM LUNUHAPUYECKYHD KOHCTPYKUMIO,
o6pasoBaHHYO OKPY>KEHMEM CNOEeM MUKPOMOPUCTOro Marepuana 2, n repMeTUYHO 3aKpbITYHO C
oboux koHuoB. OceBoe HanpaeneHne rasonpuémHonM Kkamepbl 1 pPacnonoXeHo B
rOpU3oHTanbHOM HanpasneHun. Bropon nonbin Ban 36 pacnonoXeH Ha BHYTPEHHEN
LEHTpanbHOM OCK rasonpmémHon kamepbl 1 B ee 0CeBOM HanpasneHun. Bropon nonbin Ban 36
obecrneunmBaeTcsl MHOXECTBOM OTBEPCTMMA Ans Bnycka rasa 3601, coobwarowmxca ¢
rasonpuémHon kamepon 1. Kaxxgbin BTOPOW nonbi Ban 36 BLICTYNAET HAPYXKY U3 ra3onpuémMHON
Kamepbl 1 W coeguMHeH C nMepBbiIM NPUBOAHbLIM ABuratenem 35 U rasonposogom 3
COOTBETCTBEHHO. [lockonbKy rasonpuémHaa kamepa 1 pacnonoxeHa B TOPU3OHTaNbHOM
HanpasneHuu, AnNuHa rasonpuémMHOn kamepbl 1 He orpaHudeHa rnybvHon BoAbl, U ANVHA
rasonpuémHon kamepbl 1 MOXeT ObiTb MNPOU3BOMBLHO OTPErynvpoBaHa Jaxe B YCMOBUAX
MenkoBoAbsi. KOHEYHO, ecnu AnuHa rasonpuémHon kamepbl 1 CrULLIKOM BENWKa, 3TO MOXET
MPVMBECTU K MMOXON YCTOMYMBOCTM KOHCTPYKUMM, HO 3Ta npobnema He paccmarpuBacTcs B
HacTosILLeN 3asiBKe.

Ecnu rasonpuémHas kamepa 1 pacnonoxeHa B BepTUKaNbHOM HanpasneHuW, TO
PasHOCTb AaBMEHWN BOAbl MEXAY BEPXHUM W HMKHMM KOHLUAMW rasonpuémHon kamepbl 1
aBnsetca OOnbLIOW, YTO NPUBOAUT K HECOOTBETCTBMIO KONMUYECTBA BbIXOASLIEro rasa wu
AnameTpa ny3blpbKOB Ha BEPXHEM M HWXKHEM KOHUax. B BapmaHTe ocywjectBneHus 3Ty
npobnemy peLarT pasMeLieHNEM rasonpMémMHON kamepbl 1 B rOpn3OHTaNbHOM HanpasneHuu.
MNpu pasmeLljeHun rasonpmémMHON kKamepbl 1 B TFOPM3OHTaNbHOM HanpasBfeHUU pPasHOCTb
AaBNEHNN MEXLY BEPXHEW YacTbi0 W HUXKHEW 4YacTbiO rasonpuéMHON kamepbl 1 3aBUCUT OT
AnameTpa rasonpuémHon kamepsol 1.

Kpome TOro, kak nokasaHo Ha ¢ur. 8, gnametp rasonpuémHon kamepbl 1 sBnseTcs
HaMHOro MeHblLUe, 4YemM OceBas ANvHa rasonpuémHon kamepbl 1. [Juametp rasonpuémHoun
kamepbl 1 coctaensietr okono 10 ¢cm, a oceBas AnvHa rasonpuémHon kamepbl 1 sBnsAeTCs

fonbLue, yem 1 m.
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B aToM BapuaHTe OCYyLUEeCTBMNEHMWs, Kak MokasaHO Ha dwur. 8, KonbueBaa nepsas
neperopoaka 37 pacnonoXeHa Ha BHELUHEN CTEHKE ra3onpuémMHON kamepbl 1 Ha KaxkaoM KOHLe
rasonpuémHon kamepbl 1 B HanpasneHWn BAOMb OKPYXXHOCTWM ra3onpuémMHOn kamepbl 1.
HapyHbIn gnameTp nepson neperopoakun 37 asndetcs 6onblue, Yem gnameTp rasornpuémMHon
kamepsbl 1. Mpn BpaLLeHUn rasonpuémMHon kamepsl 1 Brivanexaiias macca Bofbl MPUBOAUTCSA BO
BpalleHne n BbiOpacbiBaeTCA Hapyy, U B MNOMOXEHWW, BNU3KOM K Crol MUKPOMOPUCTOro
matepuana 2 ofbpasyerca obnactb oTpuuyarenpHoro aasneHusd. Ob6pasoBaHne obnacTtu
oTpuLaTenbHOro AaBneHns NPUBOAUT K TOMY, YTO Macca BOAbI, pacnoriOXXeHHasi Ha NeBON n
npaBon CTOPOHaxX rasonpuémMHON kamepbl 1, AononHseT obnactb OTPULATENBHOMO AaBNEHNs U
CXKMMAET MUKPO-HAHOMY3bIPbKW, KOTOPbIE TOMbKO YTO OTAENUNUCL OT CMOS MMKPOMOPUCTOrO
mMatepuwana 2, 3acTaBnsisi HEKOTOPbIE U3 CPE3aHHbIX MUKPO-HaHOMY3biPbKOB OOBLEAUHATLCA C
obpasoBaHnem 6Gornee KpymnHbIX My3blpbKOB. B 4acTHOCTW, oOTpuuarenbHoe AasBneHne B
NonoXxeHuu, 6rM3KomM K BHELLHEN CTEHKE CNOsi MMKPOMOPUCTOro Marepuana 2, SBnaeTca cambim
fonbwnM, W paspesaHHble  MUKPO-HaHOMYy3bIPbKM  CKMMaKOTCA W oBbeauHsaTCa  C
obpasoBaHnem Gonee KpynHbIX My3blpbkoB. [1OTOKM BOAbI C NEBOW M MpaBOM CTOPOH OyayT
CTankmBaTbCsl B CPEAHEM MOMOXEHUW CHapPYXM Crios MUKPOMOPUCTOro marepmana 2 n bonee
nerko o6befuHATLCA B KpynHble ny3bipbkn. Obecneunsasn gBe nepsbix neperopoaku 37, NOTOK
BOAbI MOXET TOMbKO CXUMATb rEeHEPUPOBAHHbBIE MUKPO-HaHOMY3bIPbKM B 06NacTn CHapy»u ABYyX
nepBbIX Neperopoaok 37, rae KOHUEHTpauua MUKPO-HAHOMY3bIPbKOB SBMASETCA OYEHb HU3KOW
13-3a TOro, YTO MUKPO-HAHOMY3bIPbKN pacceanucb B Honee KpynHOMW mMacce BoAbl, TaK YTO J0MNS
My3blPbKOB, KOTOPblE CrPEeCcCOBLIBAIOTCA U OObEAUHAIOTCA B KPYMHblE My3bIPbKW, Takxke
3HAUMTENBbHO  YMEHbLUAETCA, MOCPEACTBOM Yero  3HAYUTENbHO YMEHbLUas  BRAMAHWE
CTOMKHOBEHMSI MOTOKa BOAbl Ha MMUKPO-HaHOMy3blpbkn. Yem 6Gonblie AvameTp nepBou
neperopogkn 37, Tem nyywe nepsasd neperopogka 37 OGnokupyer notok Bogbl. OpHako,
MOCKOMNbKY Macca BOAbl MeXAy ABYMS NepBbiMU neperopogkamu 37 nNpuBOAMTCA BO BpaLleHme
BMECTE C rasonpuémHon kamepown 1, yBenmyeHne gnamerpa nepson neperopoaku 37 npuseaert
K yBenuueHuio notpebnenmsa aHeprun. CrnepoBartencHo, xenatenbHo cbanaHcmposaTtb pasmep
4YacTuL reHepnpPOBaHHbIX Ny3blPbKOB U NOTpebneHne sHeprun.

[lononHUTeNbHO, Kak nokasaHo Ha dur 8, BTOpas kKonbueBasi neperopogka 38
pacnonaraeTcsi Ha BHELUHEW CTEeHKe rasonpuémHOn Kamepbl 1 B MOMOXEHUN MEXAY ABYMS
nepebiMK neperopogkamn 37 B HanpasreHUU BAOMNb OKPYXXHOCTU rasonpuémMHOn kamepbl 1.
Ouametp BTOpOM neperopogkm 38 Oonblwe guamerpa nepson neperopogkm 37. Bropas
neperopogka 38 pacnonoxeHa B CpeAHEM MONOXEHUN HapPYXXHOW CTEHKM rasonpuémHOoun
kamepbl 1. [MocKonbKy AnamMeTpbl ABYX NEPBLIX Neperopogok 37 He MOryT ObiTb YBEMUYEHLI B
LUensiXx 3KOHOMUM 3MEeKTPOIHEpPruv, MNOTOK BOAbl CXMMaETCA OTpuuarenbHbIM AaBMEHWEM,
obpasyloLmMCa CHapyXu [ABYX NepBbIX MNEeperopogok 37, W CTankuBaeTca B CPefHEM
MONOXEHUN ABYX MEpPBbIX neperopoaok 37, YTO NPUBOAUT K YBEMUYEHWUO Jonu obpasoBaHus

KPYMHbIX My3blpbkoB. OgHako, obecneunBas BTOPYO neperopoaky 38 mexay ABYyMS nepBbiMu
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neperopogkamun 37, CTONKHOBEHMNE MOTOKAa BOAblI MOXET ObITh 30 HEKTUBHO NPEAOTBPALLEHO, U
BTOpas neperopogka 38 TOMbKO YBEMUYUT TPEHWE U Mexay cobOoM M BOAHOW MacCon U He
NPVBEAET K CYLLECTBEHHOMY YBEMUYEHUIO 3HepronoTpebneHmns.

KOHKpeTHO, Kak nokasaHo Ha ¢ur. 8, yCTPOUCTBO ANS rEeHEPUPOBaHUS MUKPOMNY3bIPbKOB
AOMONHUTENBHO BKIIOYAET B ceb5 YeTBEPTOE HENOABMKHOE ocHOoBaHue 39 n nepsyto onopy 40.
HmwkHaa yacTb nepson onopbl 40 npukpenneHa K YeTBePTOMY HENoABMKHOMY39 BUHTOM U
ravkon, KOTOpble NOAXOASAT APYr K Apyry. [epsbin npuBogHoW asuratenb 35 3akpenneH Ha
BEpPXHen yactu nepson onopbl 40. Bpawalowmncs san nepBoro npuMBogHoro asurarens 35
pacnonoXeH B rOPM3OHTaNbHOM HanpasBfeHUN U COEAUHEH C OAHUM KOHLOM BTOPOrO Momnoro
Bana 36 yepes ueHTpupyowyto mydTy 41. Opyron KOHEL BTOPOro nonoro sana 36 pacnonoxeH
C BO3MOXHOCTbIO BpalleHust Ha nepson onope 40 nOCpeACTBOM HECYLUEN KOHCTPYKLUW.
KonbueBble BTOpble YNNOTHUTENbHbIE KOMbLa 42 yCTaHOBMIEHbI Ha BTOPOM MOfom Bany 36 u
pacnonoXeHbl C ABYX CTOPOH HECyLeW KOHCTPYKLUMM COOTBETCTBEHHO. BHYTpPeHHAs 4acTb
BTOpPOro nonoro Bana 36 coofwaeTcs C rasonpoBoaOM 3 4yepes rHesfo NoAWMMHUKA Y
YNNOTHUTENBLHYIO TPYOKY 43 Ansa obecneyeHns XopoLlero ynnoTHSLWeEro aggexra.

B anbTepHatuBHOM BapuaHTe OCYLLECTBMNEHMSA HACTOSALLEro ONUCaHUA, Kak nokasaHo Ha
dur. 9, yCTPOWUCTBO ANA FEHEPMPOBAHUSA MUKPOMY3bIPbKOB BKMOYAET B Ce0S MOHTaXHYHO
nnactuHy 44, cnocobHyio BuOpuMpoBaTb B  FOPU3OHTanNbHOM  HanpasneHun. Crou
MUKPOMOPUCTOrO Marepmana 2 3akpblBaeT BEPXHIOKW 4YacTb MOHTaKHOW nnactuHbl 44 ¢
obpasoBaHnem rasonpmémHon kamepbl 1 (MNK CNON MUKPONOPUCTOro Marepuana 2 MOXeT bbITb
HaAEeT Ha BHELUHIO CTOPOHY MOHTaXHOW nnactuHbl 44 ¢ obpasoBaHMEM rasonpuUeEMHON
kamepbl 1). [asonpuémHas kamepa 1 obecneumBaeTcsa BMYCKHbIM OTBEPCTMEM AN rasa,
COeAuHEeHHbIM C rasonposogom 3. Bropon npusogHow pasurarenb 45 pacnonoxeH nog
MOHTaXXHOM NNacTUHOW 44 N 3aKpenneH B LEHTPanbHOM NOMOXEHWUN HMKHEN YaCTN MOHTaXXHOW
nnactuHbl 44. Ban asuratenss BTOPOro nNpuBoAHOro asuratens 45 pacnonoxex
NEPNeHANKYNSIPHO  MOBEPXHOCTM  MOHTaXHOW  NnacTuHbl 44, KoTOopasi  pacnonoxeHa
ropmsoHtanbHo. Cuna Bubpauyun, cosgaBaemas BTOPbIM NPUMBOAHbIM ABurarenem 45,
pacnpeaenseTca B BepTUKANbHOM MNMNOCKOCTW, MNEPNEeHAUKYNsapHO Bany Asurarens. Bropou
npuBogHoOM papuratens 45 yCTaHOBMEH NEepPneHAMKYNAPHO MOHTaXHOW nnacTtuHe 44 B
HanpaBneHuMn BbIXOAHOro Bana. LleHTpobexHasa cuna, co3gaBaemas SKCLEHTPUKOBBIM Briokom
Ha BbIXOAHOM Bany BTOPOro NPUBOAHOrO ABuratens 45, NpMBOAUT B ABUKEHNE BCIO MOHTAXKHYIO
nnacTuHy 44, oNa reHepupoBaHNs BbICOKOYACTOTHOMO BO3BPATHO-MOCTYNATENbHOMO ABMXKEHUS B
rOPU3OHTaNbHOM HanpasBrneHUM NpPU  COBMECTHOM JAEUCTBUM NPyXuHbl 46. Bo Bpewms
BbICOKOYaCTOTHOrO BO3BPATHO-MOCTYNATENBbHOrO [ABWMXXEHUA MOHTaXHOW nnacTuHbl 44 ras
MPOHUKAET M3 Cros MUKPOMOPUCTOro marepuana 2 u cpesaetcsa ¢ obpasoBaHWEM MUKPO-
HaHOMy3bIPbKOB. [1OCKOMbKY, MUKPO-HAHOMY3bIPbKN MOCTEMNEHHO YBENUYMBAIKOTCA B pasmepax u
0OBbEAUHAIOTCA C OKPYXaoLWUMKU Ny3bipbKaMn 3@ CYET CUMbl KanunnapHoW agcopbuun n/vnu

NMOBEPXHOCTHOTO HaTSKEHVUSI MeXay ny3blpbkamy U CNOEM MMKPOMOPUCTOro Mmarepuana 2.
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CnepoBatenbHO MUKPO-HAHOMY3bIPbKM AOMKHbI OblTb Cpe3aHbl, A0 TOro, Kak OHW CTaHyT
KPYNHbIMX  Ny3blpbkaMu B Macce BOAbl BO BpPEeMSs BbICOKOYACTOTHOrO BO3BPAaTHO-
NOCTYNaTenbHOr0 ABMXEHUA MOHTE&KHOW NNacTuHbl 44 B rOPU3OHTarbHOM HanpasrneHuu, U
3aTeM MUKPO-HaHOMy3bIPbKW C MOTEHUUAanNbHOW 3HEeprnen nepBoHavarnbHOro ABUMXKEHUA BBEPX
NOCTYNaroT B Maccy BoAbl B POpMeE MUKPO-HaHOMNY3bIPbKOB. ECNN MOHTaXXHaa nnactuHa 44 He
BMOPUPYET B TOPU3OHTaNbHOM HanpasBrneHWM B HEMNOABWXHOM Macce BOAbl, MNy3bIPbKWY,
BbIXOASLLME N3 CIIOSI MUKPOMOPUCTOrO Marepuana 2, aBnstoTcs peakumm u ObiCTPO BCNIbIBAIOT.
Ecnu moHTaxHas nnactuHa 44 noasepraetcs Bubpauum B rOPU3OHTANbHOM HanpasneHuw,
Ny3blpbKM CTAHOBATCS MMOTHBIMU M MEANEHHO BCMIbIBaOT, Oyayun paspesaHHbIMU Ha MUKPO-
HaHony3blpbkn. CrneaoBaTenbHO, B 3TOM BapuaHTE OCYLLECTBNEHUA 3ddekT nyywe B
NMPOTOYHON Macce BoOAbl, rae obpasoBaBLUMECH MMUKPO-HaHOMY3bIPbKU CMbIBAOTCA MOTOKOM
BOAbl M pa3baBnsAlTCs, N PacCemBarlOTCAd, WHEPUMOHHaA TEHAEHUMS MUKPO-HaHOMYy3blPbKOB
NOAHMMATBLCHA Ha MOBEPXHOCTb BOAbl HAPYLUAETCS U3-3a HenpepbiBHOrO obpasoBaHWs MUKPO-
HaHOMY3bIPbKOB, N MUKPO-HAHOMY3bIPbKW, paccesdHHble B OKpyXarowem Bonee kpynHou macce
BOAbI, PACCENBAIOTCA B BOAE U MEASIEHHO MOAHUMAIOTCA.

B aTom BapuaHTe ocyLecTBneHns, Korga BTOPOW NpuBogHOW aABuratens 45 npusogut B
ABWKEHNE MOHTaXKHYIO NnacTuHy 44, 3actaends ee Havatb BMOpupoBaTb, OTYETNMBO BUAHO,
YTO nMy3bIpbKW, FEHEPUPOBAHHbIE HAa CMoOe MWKPOMOPUCTOro Marepvana 2, HavvMHaoT
CTAHOBUTLCA MeEHbLle W nnoTHee. 1o mepe yBenuueHus 4acTtoTbl BuOpauuu ny3bipbKu
CTaHOBATCA eLé MeHbLue 1 nnoTHee. [Mpu NoBbIWEeHUN YacToTbl BUOpauumn 4O onpeseneHHoro
3HaYeHWA, Ny3bIPbKN HAYMHAKOT CTAHOBUTLCA OOnbLUe N paspexeHHee U3-3a CTONMKHOBEHUS U
KOMOMHMPOBAHWSA, @ MO Mepe AarnbHEeuLero YBEnWYEeHWs 4acToTbl My3biPbKW CTAHOBATCH
Bonblie n paspexeHHee. CrnepoBaTenbHO, MUKPO-HAHOMY3bIPbKM C PasnUYHbIMU pasmepamm
4yacTuy MoryT ObiTb MOMyYeHbl PerynupoBaHnemM 4actoTbl BUOpaLmMmM MOHTaXXHOW NNacTuHbI 44.
Pasamepbl 4acTuL WMCXOAHbIX My3blPbKOB, FEHEPUPOBAHHbLIX Ha PasnNUYHbIX MUKPOMOPMUCTbIX
mMatepuanax, SBnATCA  pPasnuMYHbIMKM, W pasmepbl 4acTul WUCXOAHbIX  My3bIPbKOB,
rEHePUPOBaHHbIX Ha MUKPOMOPUCTLIX Marepuanax, og4HOro 1 Toro e BUAa U OHOW N TOWN Xe
napTum TakKe HeMHoro otnuyatTcs. XKenatenbHo obecneuntb, 4TOObI pasmepbl 4YacTvy
FEHEPUPOBaHHbIX MY3biPbKOB HAXOAWUMUCH B Npejenax Xenaemoro noaxoaswero amanasoHa,
perynmpys 4actoty subpauum BTOpOro NnpmMBogHOro asurarens 45.

[ononHUTENBLHO, BTOPOW NPUBOAHOM aBuratent 45 moxet ObiTb, HO 6€3 orpaHnyYeHus
nepeYncneHHbIM, BUOpaLUMoHHbIM gBuratenem. B HacToswem onmcaHum MOHTaXHas nnactuHa
44 npueoguTCa B BUOpPaUMIO B TOPU3OHTANBHOM HanpaBneHUn LEHTPOOEXKHOW Cumon,
CO34aBaEeMON BbICOKOCKOPOCTHbIM BpaLleHMeM 3KCLEeHTpukoBoro 6rnoka B Bubpoasurarene B
COYETaHNN C FOPU3OHTArNbHO PACMONOXEHHOW NPYXNHOW 46, YTO OTNNYAETCH OT TPAAULNOHHOIO
cnocoba uMCnonb3oBaHMs BUOPAUMOHHOIO ABuratrensi, MNOCKOMNbKY TPaAWUUMOHHLI Cnocob
NCMNOMb30BaHNA 3aKMIOYaeTCA B BEPTUKANbHOM pasMeLleHUM TMpPYXWHbl AnS  CO3haHus

BUOpauum BBEPX 1 BHU3 ANst AOCTWXEHMS adpdekTa Bubpaunm n npocemBaHns NpogykToB. JTO
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ABMNSETCA MHHOBALMOHHBIM MPUMEHEHWEM BMOpauuoHHOro gsuratens, TpebyembiM B CBA3U C
HaCTOALMM N300pETEHNEM.

KOHKpeTHO, Kak nokasaHo Ha ¢ur. 9, yCTPOUCTBO ANS rEHEPUPOBaHUST MUKPOMNY3bIPbKOB
AOMOMNHUTENBHO BKIOYAET B cebsi NSATOE HEMOABUXKHOE OCHOBaHMe 47 n BTOPYK onopy 48.
HwkHas 4actb BTOpon onopbl 40 npukpenneHa kK NATOMY HEnOABUMXKHOMY OCHOBaHuMo 39
BMHTOM W rankow, KOTOpble NOAXOANAT APYr K Apyry. MoHTaxHas nnactuHa 44 npeacrasnsaer
coboM  NMOCKYKD NNacTUHYaTyrd  KOHCTPYKUMIO  KBagpaTHOW  WNW  KPyrnou  dpopmbl,
PacrnonoOXeHHYI0 B  FOPU3OHTanbHOM  HanpasneHun. CTanbHOW NUCT  nNpuBapeH K
MPOMEXYTOYHOMY TMONMOXKEHUIO KaXKAOr0 Kpasi MOHTaKHOW MNacTUHbl 44, COOTBETCTBEHHO, U
CTanbHOM NUCT NPOXOAWUT BHU3 OT MOHTEXHOW MNacTuHbl 44 B BEPTUKANbHOM HanpasneHuu.
Kaxkablh Kpam MOHTaXKHOW NnacTuHbl 44 obecneyeH npyxuHon 46, n npyxuHa 46 coeguHeHa ¢
MOHT&XXHOW MNacTMHOW 44 BMHTOM W FalkOW, KOTOpPble MOAXOAAT APYr K Apyry. dpyron KoHeu
NPY>MHbl 46 coegunHeH co BTOpPOoK onopon 48. MNpyxnHa 46 pacnonoXeHa ropnusoHTanbHO nog
NOBEPXHOCTbIO XUAKOCTU. KOHEeYHO, MOHTaHaa nnactmHa 44 Takke MOXET WMETb
MHOIOYronbHY hopmy.

B anbTepHatuBHOM BapuaHTe OCYLLECTBIEHMS HAcTOSLLEro ONMcaHus, Kak nokasaHo Ha
dour. 10, yCTPOMCTBO ANS FEHEPUPOBAHNSA MUKPOMY3bIPbKOB BKMOYAET B cebs NOny KOMOHHY
51, pacnonoXxeHHyYI0 B BEPTUKANbHOM HanpasneHuun. onaa KornoHHa 51 UMeeT repMeTuYHbIe
BEPX W HWU3, KOTOpble CcoeauHeHbl C rasonposogom 3. [asonpoBosg 3 NpoAOMKaeTca BO
BHYTPEHHIOIO 4acTb MOMOW KOMOHHbI 51. Tpetvn npueBogHOW AaBuratenbs 49, CnoCOBHbLIN
NPUBOAUTL NONYHO KOMOHHY 51 BO BpalleHne, pacrnonoXeH B HUKHEN YaCTu NOMOW KOMOHHbI 51.
MHOXeCTBO rasonpuémHbix kamep 1, coobLyaromxca ¢ BHYTPEHHEN YaCTbiO MOMON KOIMOHHbI
51, coeanHeHbl C Nomnon KOMOHHOM 51, u kaxaylo rasonpuémHyto kamepy 1 obecneumsator
Cnoem MukponopucToro marepmana 2. Cnonm MUKPONOPUCTOro Mmarepuana 2 MOXET
NpeAcTaBnsATb COOOM MMNOCKYID NMAacTUHYaTYO CTPYKTYPY, PACNOMNOXKEHHYK B FOPU3OHTaNbHOM
HanpasneHuu, 1 CrioM MMKPOMOPUCTOro Marepuana 2 nokpbIBaeT CBEPXY rasonpueEMHYIO kKamepy
1. AnbTEpPHaTUBHO, CNOW MUKPOMOPUCTOrO Martepumana 2 MOXET MMETb LUIMUHAPUYECKYHO
dopmy, 4Tobbl pacnonararbCs No nepudepun rasonpuémMHon kamepbol 1. B xoge npumMeHeHus
TPETUW NPUBOAHON ABUrartens 49 NpMBOAUT BO BpaLLEHWE NONYHO KOMOHHY 51, Npu 3TOM Kaxkgas
rasonpmémHas kamepa 1 M Kaxabli CNOW MWUKPOMOPUCTOro Marepuana 2 BpawalroTcs
CUHXPOHHO BMECTE C MOMNoWn KonoHHOM 51. a3 B kaxaom rasonpuémHon kamepe 1 BbIXOAUT M3
CrNosi MUKPOMOPUCTOro Matepuana 2 u Cpe3aeTcs BOAHOM MacCoOW, 1 ra3 nocTynaeTr B BOAHYIO
Maccy, ABWXKMMbIA CBOEW MEepBOHAaYarbHOW HaMpaBrEHHOW BBEPX CUMOW, ¢ oOpasoBaHMeEM
MUWKPO-HaHOMY3bIPbKOB.

Kpome TOro, kak nokasaHo Ha ¢ur. 10 1 11, MHOXECTBO rasonpuémHblx kKamep 1
pacrnonoXeHbl BEPTUKANbHO C WHTepBanamu, oOpasyd MHOFOCNONHYIO KOHMUrypauuio.
asonpuémHble kamepbl 1 B KaXAOM Croe pacnonoXeHbl Ha pacCTOSHUW Apyr OT Apyra u

pPaBHOMEPHO pacnpeaeneHbl B HanpasneHnn BAOMb OKPYXXHOCTM MOMOW KOMOHHbI 51.
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Kpome TOro, nonepeyHoe cevyeHune rasonpuémHon kamepbl 1 (T.e. nonepeyHoe cevyeHne
CMNosi MWKPOMOPUCTOro mMarepuana 2) MOXeT ObiTb, HO 6e3 OorpaHudeHus NepednCreHHbIM,
NPSIMOYTONbHbIM, pacnpeaerneHHeiM ¢ uHTepsanamun. Ecnu rasonpuémHas kamepa 1 umeer
dopMy MONHOro Konbua, KoTopoe obecrnevyeHo B BUAE KOMbLa CHapPYXXM MOMOnM KOMOHHbI 51 B
HanpaBrneHMM BAOMNb OKPYXHOCTM MNOMOW KOMOHHbI 51, rasonpuémHas kamepa 1 umeer
cneayoLwme HeaoCTaTkn: B NpoLecce BpaLleHUsi NOMHOCTBIO KOMbLEBOW ra3onpueEMHON Kamepbl
1 MUWKPO-HAHOMNY3bIPbKN, FEHEPUMPOBaAHHbIE BO BHYTPEHHEM KOMbLE Crnosi MUKPOMOPUCTOro
mMatepuana 2, nerko BbiOpacbiBalOTCA (T. €. MWKPO-HaHOMy3blpbKW, FEHEPUPOBaHHbIE BO
BHYTPEHHEM KOmnbLE Crnosi MUKPOMOPUCTOro Mmartepuana 2, NpUBOASTCS B ABWXKEHUE K
BHELUHEMY KOMbLly CMosi MUKPOMOPUCTOro marepuana 2) LEHTPOOEXKHON CUNON, CTanKnBatoTCs
N oBbEAUNHAIOTCA C MUKPO-HAHOMY3blpbKaMK, FeHEPUPOBAHHLIMW BO BHELLUHEM KOfbLe Cnos
MUWKPOMOPUCTOro marepuana 2, n ecrnm 3ToT Npouecc NpoaormkmTcs, To byaetr o6pa3oBbiBaTbCS
fonbwas Aons KPynHbiX My3blppkoB. CrneaoBarenbHO, B anbTEPHATMBHOM  BapuaHTte
OCYLLECTBMNEHNS HacCTOALEro ONUCaHWs, ABa COCEAHUX CNOA MMKPOMOPUCTOro marepuana 2
OLHOr0 U TOro e crnos MOoryT ObITb pacnonoXeHbl Ha PacCTOSHUM Apyr OT Apyra, 4Tobbl
COKpaTUTb NPOAOITKUTENBHOCTL MpoLecca CTONKHOBEHUS N KOMOUHMPOBAHUS, Tak YTO MUKPO-
HaHOMY3bIPbKN LUMPOKO PaCMpOCTPaHAIOTCA B BOAHOW Macce, npexge 4Yem OHu obpasyroT
KpynHble Ny3blpbku gnametpom 6ornee 100 MKM, TEM CaMbIM 3HAYUTENBHO CHUXKas BEPOATHOCTb
CTONKHOBEHMS.

B uwactHOoCTM, Kkak nokasaHo Ha dwur. 10 u 11, yCTpOMCTBO AN TEeHepupoOBaHUS
MUKPONMY3bIPbKOB AOMOMHUTENBHO BKMOYAET B cebs LecTtoe HenoaBukHoe ocHoBaHue 50,
KoTopoe npeacraeBnser cobon  AMCKOOOPasHYID  KOHCTPYKUMIO,  PacriofiOXKEHHYIO B
rOPM3OHTanNbHOM HanpasneHun. TpeTurn NpuMBOAHOW ABuratens 49 npeacraenser cobou
ABUratenb C BHYTPEHHUMM POTOPOM M HEMOABWXHO pPacrorioeH B BEPXHEW 4YacTu LUECTOro
HenoaBMXHOrO ocHoBaHusa 50. HWKHUIA KOHeL Nonon KOMOHHbl 51 coeauMHeH ¢ BHYTPEHHUM
pPOTOPOM TPETLEro NpMBOAHOrO asuratensa 49. [asonposog 3 NpoOXoAUT 4epes LUecToe
HenoaBMXHOEe oOcHoBaHMe 50 W LeHTparnbHOe OTBEpPCTUE BHYTPEHHEro poTopa TPETbEro
npvBoAHOro aAsurarens 49 nooyepeaHoO CHU3Y BBEPX M NPOAOMKAETCA BO BHYTPEHHIOW YacTb
Nnonon KOmnoHHbl 51. BbicoTa rasonposoga 3, BbICTYNAOLWEro B MOMyk KOMOHHY 571, mMeHbLue
BbICOTbI K&XX40M rasonpuémHon kamepbl 1, Tak 4To ras, nogasaemMbll B NONYKO KOMOHHY 51 no
rasonpoBo4y, MOXET NMNABHO NOCTYNaTh B K&XA Y0 rasonpuémHyio kamepy 1, a cam no cebe ras
obnagaeT BOCXOASALEN KMHETUYECKON SHEPIMEN.

Pasamep 4acTuy MUKPOMNY3bIpbKOB, FEHEPUPOBAHHbLIX B COOTBETCTBMM C HaCTOALUM
n3obpereHnem, MOXeT ObITb OTpPEerynupoBaH B COOTBETCTBUU C pakTUYECKMMM NOTPeOHOCTAMM.
B HacTosilwem onncaHmm CyLecTBYeT YeTbipe hakTopa, KOTOpble OnpeaenstoT pasMmep yactuy
MUKPONMy3bIpbKoB. [lepBbiM (PakTOpoM SBMSETCA AWAMETP MOP U rasonpoHMLAeMOCTb Cros
Mukpornopuctoro marepuana 2. Cnou MUKpOMoOpUCTOro marepmana 2 C  pasfuyHbiMU

napameTpamyM  Marepuana MMEelT  pasnuyHble  AMaMeTpbl  MOPp M PasfMYHyto
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rasonpoHMLaemMocTb. Pasmep nop v rasonpoHULAEMOCTb CMOEB MUKPONOPUCTOro marepuana 2
C OAWMHaKOBbIMM NapamMeTpamm marepvana Takke MOryT M3MEHATbCS B 3aBUCMMOCTU OT
hakTMYECKNX YCIOBUN MPUMEHEHNA. BTOpbIM (PakToOpoM SBMASETCA CKOPOCTb BpaLUEHWs, npu
KOTOPOW CPe3aroTCa MUKPOMY3bIpbKW. Yem Bbile CKOPOCTb BpaLLEHUd, TEM MeHbLUe pasmep
4yacTuy cpe3aemMblX MUKPOMy3blPbKOB, OA4HAKO, Ha pasmep Takke BMUAET U rasonpoHMLaemMoCcTb
mMatepuana. Ecnm cnon MmkponopucToro marepmana 2 nmeet 60nbLIOW AUaMETP MOpP, TOHKYHO
CTEHKY W XOPOLUYK rasonpoHMLaeMOCTb, TO MpPU YBEMUMYEHMM CKOPOCTU BpaLLEHUS
LUeHTpobexHas cuna BpalleHus rasa Takke YBENWMUMBAETCH, U YBENUYMBAETCA KOMMYECTBO
BbIAENAEMOro rasa, 4to, B CBOK O4vepedb, MPUBOAUT K YBEMWYEHUIO pasmepa 4actuy
MUKPOMNY3bIPbKOB. TPETbMM (hakTOpOM SIBNSAETCA AaBfeHWe rasa B rasonpuémHon kamepe 1,
KOTOPOE MOXET ObITb OTPEryrMpoBaHo rasoBbiM Hacocom 5. Yem Gonblue fgaBneHue rasa, Tem
BonbLue BbIXOA rasa n Tem 6onblue pasmep YacTul MUKPONY3bIPbKOB, N HAOBOPOT. YeTBepTbiM
haKkTOpOM SIBMSIETCA PErynMpOBOYMHas pydka 9 Ha pacxogomepe 8, C NMOMOLLLIO KOTOPOW
PErynpyoT BbIXO4 rasa nyTemMm M3MEHEHUSA rasoBOro COMPOTUBIMEHUSA CUCTEMbI, TEM CaMbIM
perynmpys pasmep Yyactul, MUKpOmny3blPbKOB.

MNoTpebneHne 3HepruM HacToAWEro packpbITUS OMNUCHLIBAKOT HWXKE BMECTe C
KOHKPETHbIMU AaHHbIMMW.

MNepBbii BapaHT yCTPOUCTBA: MOLHOCTb ABUrarens (4Buratenb C Hapy>KHbIM POTOPOM
13 wnn agsuratene C BHYTPeHHUM potopom 15) cocraengetr 600 BT, gnameTtp nop cnos
MUKPOMOPUCTOro mMatepuana 2 coctaenser 1 MKM, BHELUHUW SUAMETP Crios MUKPOMOPUCTOro
marepuana 2 cocraesnset 80 MM, a BepTUKarnbHas BbICOTa Croa MUKPOMNOPUCTOro marepuana 2
coctasnsger 66 mMm, 134 mm n 200 MM COOTBETCTBEHHO, TOMHOCTb (punbTpayum nepBuYHOro
dunbtpa 6 (T.e. gnameTp nop dunsrpyowero anemeHTta) cocraensetr 10 MKM; TOYHOCTb
dunsTpauun BTopuYHOro dunsrpa 7 cocrtaBnser 0,1 MKM; rasoBbli Hacoc 5 npeacrasnser
co60N MUHMNATIOPHBIN FAa30BbIN HACOC, HOMUHAaNbHAas MOLLHOCTL Fa30BOro Hacoca 5 cocraensier
12 BT, HOMMHamnbHbLIA pacxop rasa rasoBoro Hacoca 5 cocraensier 15 n, u pacxog
3NEeKTPO3Heprum Ha nutp coctaengaet 15/12=0,8 Brt. lMpn akTn4eckom NpUMEHEHUN, Koraa
CKOpPOCTb BpalleHust BecuieTouHoro apuratenss 28 coctaensiet 770 o6OpPOTOB B MUHYTY,
WHTEHCUMBHOCTb JaBfeHuMst B rasonpuémHon kamepe 1 coctasnser 0,5 armocdepbl, a

MUKPONY3bIPbKY, AUCNEPrMpOBaHHbIE B BOAE, XOPOLLO BUAHbI.

Tabnuua 1
BobicoTa c MoTtpebneHune Obuee
KOpOCTb
raso- HanpskeHne Tok MoLHOCTb HOTOKA Motpebnenne| sHeprun |notpebnenune
npuémHOW | ABuratens |ABuratens | asuratens ra33 3HEeprnmn Ha nuTp 3HEeprumn
Kamepbl B) (A) BM (/MnH) Ha nuTp (BT) rasoBoro Ha nuUTp
(MMm) Hacoca (BT) |pacxoga (BT)
66 30 0,25 7,5 1,2 6,25 0,8 7,05
134 30 0,33 10 24 417 0,8 4,97
200 30 0,40 12 3,7 3,24 0,8 4,04
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SkcTpanonayumn moryT ObiTb caenaHbl HA OCHOBE JaHHbIX, NPUBEAEHHBIX B Tabnuuye 1:

MNocne kommepuManmMsayun BHELLHUA AMAMETP Cros MUKPOMOPUCTOro marepuana 2
yeenunumarot Ao 240 mmMm, a ero BbicoTy yBenuumsawT o 1000 mm, n B 3TOM cnyvae
paccynTbIBaAOT notpedneHne aHeprum Ha nuTp. [pn BbICOTE CNOA MUKPOMOPUCTOrO Marepuana
2 B 200 mm, notpebneHne aHeprum coctasndet 12 Br, a npu Bbicote 66 mm, notpebneHne
3Heprum coctasnsaeT 7,5 BT, Tak 4TO notpebneHve sHeprum ysenuumsaetcs Ha 4,5 BT, npu
yBEMNMNYEHUN NMOLaaM NOBEPXHOCTM CMNOS MUKPONOPUCTOro matepuana 2 sasoe. Moxet ObiTb
paccynMTaHo, YTO OCHOBHOE noTpebneHne 3sHeprum cocTtaBndaeTr 5,25 Br, u notpebneHue
3Heprun, OOYyCMNOBMEHHOE COMPOTUBNEHNEM TPEHUIO NPU BPaLEHUN CNOS MUKPOMOPUCTOrO
mMaTtepuana 2 BbicOTOM 66 Mm coctaensier 2,25 Bt Korga HapyXHbll guameTrp Cros
MMKPOMOPUCTOro mMatepuana 2 ysenuuumealoTt 40 240 mmMm, a ero BbICOTy yBenunumearot 4o 1000
MM, TO €CTb MPUY YBENUYEHUN NIOLAAN NOBEPXHOCTU CNOS MUKPOMOPUCTOro matepuana 2 B 45
pas, noTpebneHne 3HEpPrun Ha COMPOTUBMEHNE TPEeHUO cocTaendaeT 2,25x45= 101,3 Br, uTto,
NIHOC OCHOBHOE 3HepronoTpebneHue 5,25 Br, gaet obwee sHepronoTpebneHme 106,5 Bt. Ecnu
NpPeanonoXuTb, YTO pPacxoj rasa yBeNM4YUTCA Ha TO e KpaTHoe 3HadvyeHne o 1,2x45=54, 1o
notpebneHne sHeprum Ha nutp rasa coctasut 106,5/54=1,97, 4yto, NNOC 3HepronoTpedneHne
BeHsoHacoca 0,8 Br, gaer obuwee norpebneHne sHeprum, Heobxognumoe ANns nogadvn pacxoga
rasa Ha nuTp, pasHoe 2,77 Br.

Bropon BapmaHT yCTpOWCTBA: MOLLHOCTb ABuratensi (6ecleTodvHblin gBuratens 28)
coctasnsget 1500 Br; gnametrp nop cnosa MMKPOMOPUCTOro mMarepuana 2 coctaBngeT 1 MKm,
BHELLHWMMA AMaMeTp Crnos MUKPONopucToro martepuana 2 coctasnsetr 80 mm, n Bbibupaercs
BbICOTa CNosi MUKPOMOPUCTOro mMarepvana 2 B BepTUKarnbHOM HanpasneHun pasHag 200 mwm;
pabouyee koneco 31 nmeet BbicoTy 30 MM 1 guameTtp 70 MM, U KONMYECTBO BUHTOBbIX NONAcTen
PaBHO YETbIPEM, LUMPUHA BUHTOBOW NONACTU paBHa 5 MM, N HaKMNOH BMHTOBOW nonactu (T.e.
Yron packpbITUS B rOPU3OHTaNbHOE HanpasneHne BUHTOBOW nonacTu) cocrtasnseT 10 rpagycos,
WwmMpuHa nepsoro BnyckHoro oreepctua 3001 ansa nogaym KUAKOCTU COCTaBnsieT 2 Mm, a
WMpVHa KaHana ansa nogadm pexyllen sogbl 34 coctaendaet 1,5 mm. [pu CKOpOCTU BpaLLeHUs
asurarensa 1000 o60poTOB B MUHYTY, HanpsikeHue asuratens coctasnset 30 B, Tok gsurarens
coctasnseT 10 A, gaBneHue rasa B rasonpuémHon kamepe 1 coctaendaet 0,5 atm., n CKOPOCTb
notoka rasa cocraensier 3,9 n/mMuH, sHepronoTpebneHne, Tpebyemoe ABUraTEnNto ANs Nogaqu
kaxkgoro nutpa rasa, cocrtaensaer 30x10/3,9=76,9 Bt, aHepronotpebneHue, Tpebyemoe
rasoBoMy Hacocy 5 pgna nogaum kakaoro nutpa rasa 5, cocraensiet 0,8 Br, n obuwee
3HepronoTpebneHne, Tpebyemoe Ans NO4aun KaKA0ro NuTpa NoToka rasa, cocraenser 77,7 Br.

Mpn cnocobe poTaunMoOHHOM PE3KN MPEALUECTBYIOLLErNO YPOBHS TEXHUKU noTpebneHune
3HEeprMM Ha BBO4 Kaaoro nutpa rasoBoro MoToka cocrtasnaer 275 BTt  (Tekywue
onybnukoBaHHble AaHHble npoussoauTensd). [pu npUMeHeHn nNepeBoro yCTPoucTea (T.e. Crnou
MUKPOMOPUCTOro Marepuana 2 npuBogaT BO BpalwleHue) obuwee aHepronoTpebneHve

ycTponcTtea cHmxaetca B 68,07 pasa (275/4,04=68,07), a nocne kommepymanusayumn obuiee
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3HepronoTpebneHne yCTPOMUCTBA, MO pacdétam, A[OMKHO cokpatutbess B 99,28 pas
(275/2,77=99,28). [lpn BbLIOOPE BTOPOro YCTpPOUCTBA (T.€. KUAKOCTb CHAapyXu Cros
MUKPOMOPUCTOro Marepuana 2 nMNOAAETCA B HanpasneHuu BAOMb  OKPY>XHOCTU  Cros
MUKPONOPUCTOro Matepmana 2), obujee 3sHepronoTpebneHne ycTpouctesa CHmxaetcs B 3,54
pasa (275/77,7=3,54).

OnucaHHoe BbilWe SBNSETCA NUWb NPUMEPHBIMA  BapuaHTamy  OCYLLECTBIEHUS
HaCTOSILLEro ONUCaHNsa U He NpeaHasHa4YeHo Ans orpaHnYeHus obbéma HacTosALEro OnNMCcaHms.
Jliobble 3KBMBaNEHTHbIE M3MEHEHUS U MOoAMdUKaUMM, BHECEHHbIE Cneynanictamm B AaHHOM
obnactn TexHukn ©6e3 OTCTYNMEHUs OT KOHUENUUW M MNPUHUUMNOB HacCTOSILEro OnucaHus,

AOMKHbI NoaNagaTth Nog 06bEM NPaBOBOW OXPaHbl HACTOSALLErO N300 pETEHNS.
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®OPMYINA USOBPETEHUA PCT

1. Cnocob reHepupoBaHNs MUKPOMY3bIPbKOB, COAepIKaLLmN:

nponyckaHuwe rasa 4epe3 MUKPOMOPUCTbIN Marepuan, npu 3T0 ra3 obpasyer
MWUKPOMY3bIPbKM Ha rpaHnLe pasgena Mexay MUKPONOPUCTbIM MaTtepuanom 1 KUAKOCTbIO; 1

BO34ENCTBME HA MUKPOMY3bIpbKK, afcopbupoBaHHbIe Ha MWUKPOMOPUCTOM Marepuane,
OTHOCUTENbHbIM ABMKEHNEM MUKPOMOPUCTOrO Marepuana n XuakocTn, Takum obpasom, YTo

MUKPOMNY3bIPbKX OTAENAKTCA OT MUKPONOPUCTOro Mmatepuana n nonagarTt B XUAKOCTb.

2. Cnocob reHepmpoBaHUsA MUKPOMY3bIPpbKOB MO M. 1, OTNMYaOWMNCa TEM, YTO ycunue
CABUra >XMAKOCTM Ha MUKPOMY3blpbKM MNPEBbIIAET cuny aacopbumm WMnn MnOBEPXHOCTHOE

HaTsHKeHUE KanunnspHoro addekTa MUKPONOPUCTOro Marepuana Ha MUKPOMy3blipbKax.

3. Cnocob reHepupoBaHMS MWUKPOMY3bIPbKOB NO M. 1 Unu 2, OTANYaLWMNCA TEM, YTO
XMAKOCTb HaxXOAMTCSA B CTATUHMECKOM COCTOSIHUM, @ MUKPOMOPUCTLIA Marepuan HaxoauTcs B
ABWXYLLEMCSI COCTOSIHAM M 3acTaBnsieT ras, MoCTynalwmn B MUKPOMOPUCTBI Martepuan,
ABUraTbCsl CUHXPOHHO C HUM AN Toro, 4ToObl BO34ENCTBOBATb Ha MMKPOMY3bIPbKW,

obpasyloLmecs Ha rpaHuLe pasaena Mexay MUKPONoOpUCTbIM MaTtepranom 1 KULKOCTbIO.

4. Cnocob reHepupoBaHUS MUKPOMyY3bIPbKOB MO M. 1 Unu 2, OTNUYaKWUACA TEM, YTO
MWKPOMOPUCTLIN Marepuan HaxoAUTCS B CTaTMYECKOM COCTOSIHUM; @ >KUAKOCTb HaxoguTcs B
ABWXYLLEMCSI COCTOSIHMM, C TeM YTODbI BO3AENCTBOBATbL HA MUKPOMY3bIpbky, 0bpasylomecs Ha

rpaHvLe pasgena Mexay MUKPOMOPUCTbIM MaTepuanom U XUAKOCTLHO.

5. Cnocob reHepupoBaHWs MWUKPOMY3bIPbKOB NO M. 1 UNu 2, OTANYaoLWMUCA TEM, YTO
MUKPOMOPUCTbIN Martepuan npeacraBnser cCobOW Kartoh MAM aHoh, KOTOPbIN reHepupyeT

MUKPOMNY3bIPbKX Ha CBOEW NOBEPXHOCTU BO BPEMS 3MEKTponunsa.

6. YCTPONCTBO ANSA rEeHEPUPOBaHUSA MUKPOMY3bIPbKOB, coepxaliee rasonpuémHyto
Kamepy, PacrnonoOXEHHYI0 HMXKE MOBEPXHOCTM XUAKOCTM, W rasonpoBOi ANS MNojayn rasa B
rasonpuémMHyo kamepy, OTNuyaloLLeecs TeM, YTO CNOW MUKPOMOPUCTOrO Marepuana, KoTopbIi
MO3BONSIET MPOXOAUTbL rasy B TrasonpuMEMHYI0 kamepy, obecneumBaloT no nepudepun
rasonpuémMHoON Kamepsbi;

O4WMH KOHEL, rasonpoBofa HaxXOAUTCS BbILLE MOBEPXHOCTM KUAKOCTU U COEAUHEH C
MCTOYHMKOM rasa, a Apyrov KOHeL| ra3onpoBoa NPOoLOmMKaeTCs B ra3onpuEMHYIO Kamepy, Tak YTo
ras B rasonpueémMHON Kamepe NPOXOAUT YepPEs3 CroN MUKPOMOPUCTOrO Marepuana nog AaBneHnem
rasa n obpasyer MMKpPOMy3bIPbKN HA BHELLHEN MOBEPXHOCTM CNOSI MUKPOMOPUCTOrO Marepuana;
n

CNOM MUKPOMOPUCTOrO Martepvana Wunm XugkocTb CHapyXu Cnosi MUKPOMOPUCTOrO
marepvana caBuralot (CABWraeT) MUKPOMNY3bIPpbKU ABWXXKEHWEM, Takum obpasom, 4To

MUKPOMNY3blPbKN BXOAAT B XXUAKOCTb.
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7. YCTPOUCTBO ANA reHEepuMpoOBaHMA MUKPOMY3bIPbKOB MO N.6, OTnNU4alrolleecs Tem, 4To
rasonpoBoj CHabXeH rasoBblM HACOCOM, MEPBUYHBIM OUMBETPOM U BTOPUYHBIM (PUMNETPOM
nocneaoBaTenbHO B HAaNpaBneHuuy NnoToka rasa; u

AnameTp Nop PUNETPYIOLLErO 3NeMeHTa BTOPUYHOrO ounsTpa MeHbLUE, YeM JUuameTp rnop
duUNeTPyOLLEro anemMeHTa nepBuYHOro UNeTpa M AMameTp nop Crnos MUKPOMOPUCTOro

marepuana.

8. YCTpOWNCTBO ANsi reHEPUPOBaHUSA MUKPOMNY3bIPbKOB NO M. 6 UnuK 7, oTnMyaroLeecs Tem,
YTO ra3onpoBOj CHabXeH pacxogoMepoM U MaHOMETPOM AaBMNEHUsl, U pacxoaomep CHabKeH

PEerynmpoBOYHON PYYKORN, CNOCOOHOM perynmupoBaTb pacxos, rasa.

9. YCTpONCTBO ANA TEHEepUpPOBaHMA  MUKPOMY3bIPbKOB MO M. 8, AOMOMHUTENbHO
coaepallyee asurarenbe C BHELUHUMM POTOPOM ANS NPUBEAEHUS ra3onpuéMHON Kamepbl BO
BpaLleHMne B HanpasreHUN BAOMb OKPY>KHOCTU, ABUraTernb C BHELLHUM POTOPOM pacnonaratoT B
rasonpMémMHON Kamepe, M BHELLHUA POTOp ABUrarens C BHELUHUM POTOPOM FEPMETUYHO U
HEMOABMKHO COEAUHSIIOT C BHYTPEHHEW CTEHKOW HWKHEW 4YacTu Cnosi MMKPOMOPUCTOro

marepuana.

10. YCTpPOUCTBO ANA TEeHEpUpOBaHMUS MWUKPOMY3bIPbKOB MO M. 9, AOMOMHUTEMNBHO
coaepkallme nepsoe HeNOABUKHOE OCHOBAHWE,

OTNUYaroLeeca TEM, YTO CMOWN MMKPOMOPWUCTOrO Matepuana npeacrasnser cobown
LUUNNMHLPUYECKYIO KOHCTPYKLMIO, KOTOpas pacnonoXeHa BepTUKanbHO U UMEET 3aKpPbITbI BEPX U
OTKPbITOE AHO;

YANOTHUTENbHBIM  KOMMaK, BbIMNOMHEHHbIAW U3  MUKPOMOPUCTOro  marepuana w
BbIMNOMHEHHbIV KaK OAHO Lienoe Co CroemM MMKPONOPUCTOro mMartepuana, NpeayCMOTPEHHbIA Ha
BEPXHEW 4YacTu Crnosi MUKPOMOPUCTOro Matepuana, n ynnoTHUTENbHbIA KOnnak npeacrasnseT
co60o1 BbICTYNAKOLLYO BBEPX NOMNYIO NONycheprnyecKyto KOHCTPYKLWIO; N

HWXKHSS 4acTb ABUratens ¢ BHELWHMM POTOPOM FepPMETUYMHO M XKECTKO COEAMHEHa C

BerHeI7I YacCTbiO NepBOro HenoABMXHONO OCHOBaHUA.

11. YCTPONCTBO ANSA reHepMpOoBaHMS MUKPOMY3bipbkoB Mo n. 10, oTnuyaroLweecs Tem, 4Yto
rasonpoBoOj, COLEPXKUT NEPBbIN MarucTpanbHbIN rasonpoBoOf, OAMH KOHEL, KOTOPOro PacronoXeH
BblLLE MOBEPXHOCTU XNLKOCTM, a APYron KOHEL, KOTOPOro NPOAOIIKAETCH B ra3onpUEMHYIO Kamepy
yepes nepBoe HEMOABMKHOE OCHOBaHMNE N ABUraterib C BHELLHMM POTOPOM MOCNEL0BaTENbHO U
repMeTU3NPOBaH U3HYTPU NEPBbLIM 3arnyLUeyYHbIM 6rokom,;

NMepBbIA  MarucCTpanbHbIA rasonpoBoj MNPOXOAWMT uYepes LeHTpanbHoe OTBEepCTMe
ABUratensa C BHELUHUM POTOPOM U FEPMETUYHO U HEMOABWKHO COEAUHEH C ABUratenem C
BHELUHMM POTOPOM;

MHOXECTBO OTBOAOB MEPBOro rasonpoBoja COEAUHEHbI C NEpPBbIM MarucTpanbHbIM
rasonpoBOAOM, PAaCMOMOXEHHbIM B rasonpuémMHON Kamepe, U paBHOMEPHO pacrpeieneHbl B

HanpasneHU BLOMb OKPY>KHOCTU NEPBOro MarncTpanbHOro rasonpoBoaa; u
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OTBOA NEPBOro rasonpoBOAa COAEPKUT FOPU3OHTANBHYIO CEKLMIO TPYObl U BEPTUKANbHYIO
cekymo TpybObl, OAWH KOHEL TrOPU3OHTanNbHOM Cekuum TpyObl COEAWMHEH C MEpPBbIM
MarucTparnbHbIM ra3onpoBOAOM, APYron KOHEL, roOpU3OHTanbHOM cekyum Tpybbl NPOAOMmKaeTCs B
FOPU3OHTaNbHOM HanpaBneHUN A0 NONOXeHUs BrM3KOro K CroK MMKPOMOPUCTOro Mmarepuana u
CO€AUNHEH C BEPXHUM KOHLIOM BEPTUKAaNbHOW cCeKkuymMn TPYyObl, @ HMXXHUA KOHEL, BepTUKarbHOW

cekymm TpyObl NPOAOMKAETCA BEPTUKANbHO BHUS.

12. YCTPONCTBO AN reHEPMPOBAHMA MUKPOMNY3bIPbKOB MO M. 6, oTnMyaroLeecs Tem, YTo
rasonpuémHasl kamepa npeacraBnser cobon UUMIUHAPUYECKYIO KOHCTPYKUMIO, 00pasoBaHHYIO
OKPY>XEHMEM CMOeM MMKPOMOPUCTOro mMarepuana, u repMeTUYHO 3aKpbITy0 C 060MX KOHLOB,
OCEBOE HanpasrieHNe rasonpuEMHON Kamepbl PaCMONOKEHO B FOPU3OHTaNbHOM HamnpaBneHnm u
BTOPOW MOnMbIN Ban pacronoXeH Ha BHYTPEHHEN LEHTPanbHOM OCK ra3onpuéMHON Kamepbl B ee
OCEBOM HanpasneHun; n

BTOPOM nonbin Ban obecnednBaldT MHOXECTBOM OTBEPCTUM ANs BRAycka rasa,
coobLarLWmxcs € rasonpuémMHOM Kamepow, U BTOPOM MOMbI Ban BbICTYNAET HapyXy W3
rasonpMémMHON Kamepbl M COEAUHEH C NEPBbIM MPUBOAHbLIM ABUraterieM M rasonpoBOLOM

COOTBETCTBEHHO.

13. YCTPOUCTBO ANS reHEPUPOBaHUA MUKPOMNY3bIPbKOB MO M. 12, OTNUYaloLeecsa Tem, YTo
KonbLueBas nepBas neperopogka oOECneYMBaETCA Ha BHELWIHEW CTEHKE KaXaoro KoHua
rasonpuémMHON Kamepbl U NPOAOIHKAETCA B HanpasneHUW BAOMb OKPYXXHOCTU rasonpuéMHON

Kamepbl.

14. YCTpOUCTBO ANS reHEPUPOBaHUA MUKPOMNY3bIPbKOB MO M. 13, oTNUYalroLeecsa Tem, 4YTo
KonbLieBas BTopasi neperopogka o6ecneymBaeTCcsa Ha BHELLHEN CTEHKE rasonpuémMHON Kamepbl B
NMONOXEHUN MeXAY ABYMSI MEPBbIMU NEperopogkamm 1 npoaomKaeTca B HanpasneHUn BAOMb
OKPY>KHOCTU ra3onpuéMHON Kamepbl;

ANameTp BTOPOM neperopogkm donblLue, Yem gMameTp NepBOn NEPEropoaKu.

15. YCTpONUCTBO ANsi FEeHEPUPOBaHMUS MMUKPOMY3bIPpbkOB MO N.13, AOMNOMHUTENBHO
COAEepKallee 4YEeTBEPTOE HEMOABWKHOE OCHOBaHWE W MEPBYID OMNOPY, HWKHAS 4acTb NEpPBOW
OMnopbl MPUKPENIIEHA K YHETBEPTOMY HEMOABMXHOMY OCHOBAHMIO, @ NEPBbLIV NPUBOLHON ABUraTenb
pacnonoXeH Ha NePBON OMOpE;

BpaLaloLMACS Ban MNepBOro NPUBOLHOMO ABWratensa pPacrnonoXeH B ropu3OHTanbHOM
HanpasBneHUn U COEANHEH C O4HUM KOHLOM BTOPOrO NOMOoro Bana yepes LEHTPUPYIOLLYIO MydTy,
a A, pyrouv KOHeL, BTOPOro Nosoro Bana pacronioKeH C BO3MOXHOCTbIO BPaLLEHWS Ha NepBOKn onope
yepes HECYLLYIO KOHCTPYKLMIO; U

BHYTPEHHAS YacTb BTOPOro norforo sana coobljaerca ¢ rasonpoBOAOM Yepes rHesgo

NOALUMMHMKA W YNIOTHUTENbHYIO TPYOKY.
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16. YCTPOUCTBO ANA TEeHepupoBaHWS MWKPOMY3bIpbKOB MO M. 6, AOMNOMHUTENBHO
coaepKalime MOHTaXHYHO MNacTuHy, CNocobHYo BUOpMpPOBaTh B rOPU3OHTaNbHOM HanpasneHmuu,
CNOM MUKPOMOPUCTOrO Marepuana OXBaTbiBAET BEPXHIO 4YacTb MOHTaXXHOW MNacTuHbIl, C
obpasoBaHMeEM rasonpuéMHON Kamepbl, U rasonpmémHasa kamepa obecnedunmBaeTcsi BNyCKHbIM
OTBEPCTMEM AN rasa, COe4MHEHHbIM C ra3onpoBojOoM; U

BTOPOW NPUBOAHOW ABUraternb PacrnonoXeH noj MOHTaXKHOW MNacTMHOW W 3aKpensneH B
LEHTPanbHOM MOMOXEHUN HWWDKHEN 4YacTM MOHTaXKHOW MNacTuHbI, a Ban ABUrarenst BTOPOro
NPUBOAHOIO ABUraTensi PacrnonoXeH MNepneHAUKYNsSpHO MOBEPXHOCTU MOHTaXKHOW NNacCTUHBbI,

KOTOpas pacrono}eHa ropu3oHTansHo.

17. YCTPONCTBO AN rEHEPUPOBAHUSA MUKPOMNY3bIPbKOB MO M. 16, oTnuyaroLeecs Tem, 4YTo

BTOPOW NPUBOAHOW ABUraTenb NpeacTtaBnset cobon BUOpaUMOHHbIN ABUraTenb.

18. YCTpOUCTBO ANS reHepupoBaHWS MUKPONY3bIpbKOB MO n. 16, AONOMHUTEMNBHO
coaepallee NAToe HENOABMKHOE OCHOBaHWE N BTOPYHO OMOpPY, NPUYEM HUWKHAS YacTb BTOPOW
OMnopbl 3aKpenneHa Ha NATOM HEMNOABUXXHOM OCHOBaHWU; U

MOHT@XHas nnacTtuHa npeacTaBnsaeTr cobon NNOCKYID NNacTUHYaTY KOHCTPYKLUMIO,
PacrnonoOXEHHYI0 B TFOPU3OHTaNbHOM HanpasneHuW, CpeaHee MOMOXEHUe Kaxaoro Kpas
MOHT&XXHOMN NNACTUHbI COOTBETCTBEHHO COEANHEHO CO BTOPOM OMOPOWN NOCPEACTBOM NMPY>KMHbI, U

NPy>XHa HaxoanTCA B rOPU3OHTANbHOM COCTOAHUN HUXKE MOBEPXHOCTU XKNOKOCTW.

19. YCTpOUCTBO ANS reHEPUPOBaHUA MUKPOMNY3bIPbKOB MO M. 17, OTNUYaloLeecs Tem, YTo

MOHTa&)XHasi MNacTHa MMEET KBaAPaTHYHO UMK KPYriyto opmy.
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@3 NpoXoAWuT Yepes MUKPONOPUCTLIA Marepuan
W oBpaayer MUKPONYabIpbKM Ha MOBEPXHOCTM
KOHTaKTa Meay MUKpOMOpUCTBIM Marepuanom
W KUAKOGCTBIO

OTHOCUTENBHOE [ABIHEHWE MUKPONOPUCTOrO
Marepuana n KWAKoCTW BO3aencTeyeT
Ha MUKpOMy3blpbku, aBcopBupoBaHHbie
MUWKD OMOPUCTBIM METEPUANOM, TaK UTo
MUKPONY3bIpbKW OTOENAIOTCA OT
MUKPOTIOPUCTOro Marepuana u
NoNagawT B KMAKOCTb
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