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YCTPOMCTBO JUISL OTBOPA CIIEPMATO30M/I0B 1 KAHAJ JUISI HATIPABJIEHMA
CIIEPMATO30U10B

OBJIACTH TEXHUKH

Hacrosimee n300peTeHHe OTHOCHTCS K MUKPOGIIIOMIHEIM YCTPOHCTBAM, B YaCTHOCTH K
YCTPOMCTBY 11 0TOOPa CIIEPMATO30HM/I0B U MHKPOKAHAIY Ul HAIPABIICHHS CIIEPMATO3OHIOB.
YPOBEHb TEXHHUKH

B HacTosiiee BpeMs ¢ 00IIel TeHIeHIHeH K TOBBIICHHIO KOMIIAKTHOCTH BCEBOSMOMHBIX
YCTPOHCTB Hapsfly CO CTPEMJICHHEM K CO3JaHHIO 5(QEeKTUBHBIX M TOYHBIX YCTPOUCTB BCE
GOJNBIIYIO  AKTyalbHOCTh HAOMpAIOT MUKPODIIOUHBIE  YCTPOHCTBA.  MHKPOQIIFOMIHBIC
YCTPONCTBA HAXO/IAT UIMPOKOE IPAKTHYECKOE IPUMEHEHHE IPH aHATM3E H UCCIIC0BAHIH WHUJIKUX
npo6 B Guosnoruu, (GapMakonOruy, OHOMEIMIMHE H MEIAUIHHE. B psne OHONOrHYECKUX H
MEJIMIIMHCKAX —TNPWIOKEHHH, TaKuX KaK OIUIOJOTBOPCHUC in vitro, HCKyCCTBEHHOE
OIUIONOTBOPECHHE ¥ WMCCIEHOBAaHMS B  00NAcTH PENPOLyKTUBHON ~ MEIMIMHBL, ~ 0TOOP
CIIEPMATO30UIIOB BBICOKOTO KadecTBa, OONAalomuX BBICOKOHM MOJBHXXHOCTBIO, HOPMAaJIbHOM
MophoTorueil 1 HI3KO! CTENEHBIO hparMeHTaIuu JTHK, siBnsieTcst OJHOM W3 BaKHBIX 3a1a4. [l
PCILCHHUSA 3THX 3a/a4 HCIOTB3YIOT MAKPO(IIIOHTHbIE YCTPOMCTBA, MO3BOJISIONIHE OCYIICCTBIIATE
COPTHPOBKY, OTOOP CIIEPMATO30HM/0B II0 TAKHM XapaKTEPUCTHKAM, KaK [OJIBHXKHOCTD, CTEIICHb
dparmentaruu  JIHK, wmopdonorust. OGLIYHO MUKPO(IIOWIHBIE  YCTPOWCTBA ~ COACPXKAT
MHEKPOGIIONHBIH YN, CONEPXKAllMil MHUKpOKaHAIbl, pe3epByaprl, MeMOpaHbl ¥ IpOYHe
CTPYKTYpPHl 1Uisl 0OecCIeuen s TEeYCHHs JKHIKOCTH, a TaKKe ¢ KOHTPOJIA. Taxke yKazaHHBIE
YCTPOHCTBA MOTYT COAEPKAT MEKPOHACOCHI JUTS obecriedeHus nepeMeIeH s JKUAKOCTH, BEHTUIN
JUTA KOHTPOJISL TOTOKOB XUAKOCTH M IETEKTOPBI, 00ECIIETMBAIOIIUE MOHATOPHHI 1 BO3MOXHOCTb
aHAJI3a COZICPIKAHUS JKHUIKOCTH.

Heo6X0MuMO OTMETHT, YTO B MHKPOQIIIOMHBIX yCTPOHCTBAX BAXHYIO POJIb MIPAIOT
MUKPOKaHambl, MMKPOKAHANb! HCIONB3YIOT JUIS  MHUKCHHTR, pasieiCHHA, JI03UPOBAHUA
JKHIKOCTeH. PasMepsl MHKPOKaHAIOB OOBIMHO JIEXAaT B MHKPOMETPOBOM JIMAIIA30HE, HIO
1103B07%€T 3P(GEKTHBHO YIPABISTH MOTOKAMH JKHIKOCTH Ha MHKPOCKOIMHECKOM YPOBHCE. [Tpu
OCYIIECTBICHAN MHKPOKAHAIIOB BaXKHOM 3ajaueil SBIACTCA BBIOOD TAKHX XapaKTEPUCTHK H
apaMeTpoB, Kak ~reoMerpudeckas  Gopma, riyOuHa, JUIMHA, IOMpHHA. YKa3aHHBIC
XapaKTEPUCTHKH U HapaMeTphbl BIHAIOT Ha 3 PEeKTHBHOCTE ¥ CKOPOCTH pabOTHI YCTPOUCTBA.
MHKpOKaHaibl MOTYT UMETh PasTHIHyI0 I'€OMETPHICCKYIO dopMy, HAIIPUMEDP NPSIMOYTOIBHYIO,
KPYTILyIO, 3Ur3aroo0pasHyIo, CIMpajibHyo U T. JI. ["eOMeTpHs MUKPOKAHAJIOB BHIOMpACTCH HCXOMIS

W3 KOHKPETHBIX Iieslelt u TpeGoBaHUH.



M3BeCTHO MHKPOQIIOMIHOE yCTPORCTBO JUIS OT/ICICHUS TMOJBMKHBIX CIEPMaTo30H/IOB,
packpsiToe B atente CA 2834007 A1 (19.05.2015). M3BecTHOE YCTPOMCTBO COJIEPIKMT BITY CKHOM
pesepByap /Ui IpueMa oOpasia OHONOrHYeCKOH XHIKOCTH, coleprKalieil CIepMaTo30H/Ibl,
BBITYCKHO# pe3epByap Ui c6opa CIepMaTo3onsioB, Habop MHUKPOKAHAIOB, PacloNOKCHHBIX B
paJMaTbHOM HAMPABICHAH MEXKIly BIIyCKHBIM H BBIIYCKHBIM pe3epByapamu UL obecrieyeHus
COOOIMIEHHsT DO TOTOKY H JUI HAIpaBICHHs MOJBHKHBIX CIIEPMATO30UIOB OT BIIyCKHOIO
pesepByapa K BBILyCKHOMY pe3epByapy. COracHO H3BECTHOMY PEIICHUIO, MUKPOKAHAIIBI IMEIOT
pAMOYToJIbHYI0 (GopMy. CrepMaTo30u/ibl, MONABIIME B MHKPOKaHANEL C IPSIMOYTOJIBHOM
$hopMOif, MOTyT GECTIPENISTCTBEHHO ABUIaThCs Kak B HPAMOM HANpPABICHHH, T.C. OT BXOJHOIO
pesepByapa K BBIXOJIHOMY pe3epByapy, Tak U B OOpaTHOM HANPABIICHHH, T.C. OT BBIXOJHOTO
pesepByapa K BXOAHOMY pe3epsyapy. Taxoe OeCHpEeHATCTBEHHOE ABYHANPABICHHOC ABMCHHUC
CIIEPMATO30M/I0B PHBOMUT K YMEHBIIEHHMIO KOHIICHTPAIMU IMOIBAXHBIX CICPMATO30M/IOB B
BEIXOJHOM pe3epBYyape, 4To HEraTHBHO CKa3bIBACTCS Ha dPQEKTHBHOCTH M CKOPOCTH orbopa
criepMaro3ouoB Tpebyemoro kadectsa. Jlist yCTpaHEHHs BBIUCYNOMSHYTOTO HEIOCTATKA B
W3BECTHOM DCHICHUM BBIIYCKHON pE3€pByap MOXET COJIEpXaTh MHOXKECTBO SICMEHTOB,
PENATCTBYIOMMX BO3BPATY MOJBIXHEIX CIEPMATO30M/I0B 00paTHO B MHKpOKaHAJbI [OCNe UX
BBIXOJIA M3 ITUX MHKpOKaHaoB. O/THAKO HaIM4ME TAKAX JICMEHTOB B BBIITYCKHOM Pe3CpByape HE
I103BOJIACT YCTPAHUTH OOPATHOE JBHKCHHUE Pa3sBEPHYBIIUXCS B MUKPOKAHAJIC CIICPMATO30UIOB
JWIA CIEPMATO30UJIOB, MONABIIMX OOPaTHO B MHKPOKHAN, MO HANpPAaBICHHIO K BXOIHOMY
pe3epByapy.

Hawu6osee 6JIM3KUM aHAJIOTOM HACTOSILEr0 H300PETEHHUS ABJISCTCS PEIICHHUE, PACKPhITOS
s ctatbe P. Denissenko et.al. “Human spermatozoa migration in microchannels reveals boundary-
following navigation” (“IIporiecc Murpamuu CHepMaTO30MIOB ‘€IOBEKA B MHKpPOKAHAJaX
CBHJICTEILCTBYET O MEPEMEIEHHH CICPMAaTO30MI0B BIOJIb rpannn”) PNAS (2012). B cratbe
PacKpHIT TMPHHLMII OTOOpa CEPMAaTO30MI0B C HMCIOJIB30OBAHUCM KaHalla XparoBoil GOpMEL, a
TaK>Ke TIPAHIWI JBHKEHNS CIEPMATO30MI0B B TAKMX KaHalax. B 4acTHOCTH, COTTIACHO CTATRE,
CITEPMATO30H 1B IEPEMEAIOTCS B0 ICPECECUCHHs CTEHOK KaHa/la (yrios xaHana). Eciu kaHai
FMEET M3rMOBI, CIEPMATO30HM B! TOKUIAIOT YTOI U IIPOJIOTDKAIOT IBUTATBCS BIICPE]L 10 TEX TOP,
[0Ka He CTOJNKHYTCS ¢ IIPOTHBOTIONOKHOM CTeHKO# Kanana. ToT QaKr, 9To cepMaTo30H/IbI IIPH
CBOEM JIBMYKEHHH IOKMIAIOT YIJIBI, IIO3BOJIAET MCMOJIB30BaTh KaHaJbl CO CTCHKAMH XparnoBoi
hopMBI 1t 0OECHCUEHHS OHOHANPABICHHOIO JIBMKEHUS CIICPMATO30M/IOB. BMmecre ¢ Tem
HEOGXOIIMO OTMETHTD, YTO, HECMOTpS Ha H3BECTHOCTH BIMAHMS XparoBoi ¢opMbl MUKpOKaHaa
Ha TPACKTOPHIO JBUKEHAS CIIEPMOTO30U/IOB, B yKA3aHHO! CTAaThe HE MCCICA0BANOCH BIMAHIC

napaMeTpoB MHKpPOKaHaJIa XparoBoi (popMeI Ha 5(GPeKTUBHOCTE 0TOOpA CIIEPMATO30HIOB, YTO
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He TO3BOJISET CO3NATh YCTPOMCTBO Ui 0T6Opa CIIEPMATO30HMI0B ONITUMAIBHOR KOHGUTYpaIiH
7151 GBICTPOro 0TOOPA CIIEPMATO30HI0B TPEOYEMOTO KaueCTBa.

TakuM 006pa3zoM, BBHIY HEJOCTATKOB M3BECTHBIX PEIICHNH CYIIECTBYET TEXHUYCCKAsd
npo6ieMa, COCTOSINAs B OTCYTCTBHH CPEJICTB M PEMIEHHH, KOTOPbIC 00ecre HBa OBl BHICOKYIO
5(peKTHBHOCTS 0TOOpA CIEPMATO30MIOB M TMO3BOJSUIM OBl MHHUMH3UPOBATH BPEM otbopa

CricpMaTo30Mu10B.

CYUIHOCTb U3OBPETEHMS

Vka3aHHas TexXHAYecKas mpobiieMa peleHa IpeiaracMbIMi KaHaJIOM JIJIs HallpaBJICHH
CIIEPMATO30H/I0B U COOTBETCTBYIOIIUM YCTPOHCTBOM JUlst 0TOOpA CHIEPMATO30H/I0B.

CorjacHO HEPBOMY AaCIEKTy H300peTeHHs, IpejularacMblif KaHall JUls HarpaB/ICHUS
CTIEPMATO30U/I0B COACPIKUT BXO/IHOE H BBIXOHOE OTBEPCTHA U ITyXHUE OTBETBJICHU, CKOLICHHBIC
B HANIPABJIEHUH BXOJHOTO OTBEPCTHS U OKAHYMBAIOLIUAECS 3aKPYTTIEHUAMU CO CTOPOHBI BXOJTHOTO
OTBEPCTHS C pPAIdycoM 3akpyrienus. B cooTBeTCTBHH € HaunboJee HpGI[HO‘ITPITeJII;HBIM
BapHaHTOM OCYIICCTBICHHS U300pETCHUS Pa/IHYC 3aKPYTJICHHS IPHHAMACT 3HAICHUSA OT 50 Mmxm
710 75 MKM.

TexHMUYECKHH pe3y/IbTaT 3aK/HOYaeTCs B YMEHBIIEHHA 0OPAaTHOrO TOKa CIEPMAaTO301 /0B,
4ro  [O3BOJSET  OPraHM30BaTh  IPEUMYMIECTBCHHO  OJHOHANPABJICHHOC  NBIKCHUC
CITEpMATO30M/I0B 110 HAIPABJICHUIO K BBIXOJIHON KaMepe, a TaKkKe NPUBOJUT K YBCIMICHHIO
KOHIIEHTPALMH TIOJIBKKHBIX CIIEPMATO30MI0B B BBIXO/IHOM KaMepe. TaxuM 00pa3zoM, BCIEACTBHE
TOro, 4TO OBECIIeUeHa BHICOKAs KOHIIEHTPAIH 110 IBHKHBIX CIIEPMATO30H/I0B B BBIXOJIHOH Kamepe
obecieunBaeTcs BhIcokasd d(G(PEKTUBHOCTH 0TOOpa CIIEPMATO30H0B U MMHUMHU3AIKMS BPCMEHH
0160pa CIepMaTO30U/10B. B KOHTEKCTE HACTOAIEIO H30OPETCHUS I10JT BBICOKOH 3 (HEKTUBHOCTEIO
oTOOpa CHEPMAaTO30HMAOB M/MIKM paboThl yCTPOHCTBA MM MHMKPOKaHaJa CICAYeT HOHUMATh
obecITeuen e BHICOKOH KOHIICHTPAIMH HOJIBIXHBIX CIIEPMAaTO30M/IOB B BHIXOAHOH Kamepe.

VKa3aHHbI TeXHUYECKHHl pe3ysbTaT NOCTHIaeTcs, B YaCTHOCTH, Oiiarojaps ToMmy, 4TO
KaHal COJCPKUT TIIyXHMe OTBETBJICHHUS, CKOIICHHBIC B HANPABJIEHWH BXOIHOTO ofBepCTI/m "
OKAHYHBAIOIIHECS 3aKPYTJICHHSIMH CO CTOPOHBI BXOHOTO OTBEPCTHA € PainyCOM 3aKpyTJICHHAL. B
4aCTHOCTH, 6y1arofiaps ToOMy, 4To o0ecredeH pajiyc 3aKpyTaCHUs B THAlla30He OT 50 no 75 MKM
oBecreyeHa BO3MOYHOCTH II€PEHANPABIEHHUS DPA3BEPHYBIIMXCA HIM CIy4aidHO HOMABIIAX
o6paTHO B KaHAJ CIIEPMATO30MI0B K BBIXOJHON Kamepe. Taxoke BBAIY TOTO, 9IO B BBIXOIHYIO
Kamepy TOIAJatoT HanOoJiee MOJBHKHBIE CHEPMATO30MJbBI, @ MX KOHICHTpAUHUsA BETHKE, TO

TEXHHUYCCKUM PpPE3YJIbTaTOM ABJIACTCA H YIIyUYIICHUHA Ka4decCcTBa OTO6paHHOF0 Marepualia Kak
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TaKOBbro. CriepMaTo301/1bI, OTOOPAHHBIE 110 MOABHKHOCTH, 00J1a/Iaf0T BBICOKOH MOIBHXKHOCTHIO,
xopomeit Mopdosorueii u Hu3Ko# GpparmMenTupoBanHOCTHIO JIHK.

B COOTBETCTBHH C OHUM BapHAHTOM OCYLIECTBICHHS N300PETECHUS, paiuyC 3aKPYTIICHHS
npuHuMaeT 3aadeHus oT 30 MxkM 10 100 MKM.

B COOTBETCTBHM C €II€ OJHUM BapHaHTOM OCYUISCTBJICHMS H300pPETEHHS, paauyc
3aKpyIJlenus MpUHUMaeT 3Ha4eHus 0T 30 MM J10 40 MKM.

B COOTBETCTBMH C €ll€ OJHHM BapHaHTOM OCYIIECTBICHUS H300PETCHUSA, pajyc
3aKkpyryeHus paBeH 30 MKM.

B COOTBETCTBHM C €IIE OJHHM BapHAHTOM OCYIIECTBICHHA H300pETECHHMS, PaInycC
3akpyrieHns paseH 100 Mxm.

B COOTBETCTBHM C €lie OAHUM BAPMAHTOM OCYIICCTBICHUS H300pETEHHs paauyc
3aKpyIJIeHHs] IPUHUMAET 3Ha4eHUs OT 50 MKM 10 55 MKM.

B COOTBEICTBHH C e€ll¢ OJHHUM BapHaHTOM OCYLIECTBICHHS H300PETEHHUS, DPaJUyC
3aKpyIJIEHAs IPUHUMAET 3HAYCHHS OT 55 MKM J10 60 MKM.

B COOTBETCTBHH C e€lle OJHHMM BapUaHTOM OCYIIECTBIECHHS H300peTeHHs, paauyc
3aKpyTJIEHHs IPUHUMAET 3HA4YeHHs 0T 60 MKM JI0 65 MKM.

B COOTBETCTBHHM C €Ill€ BAPHAHTOM OCYIICCTBICHHS M300PETEHHUS, PANAYC 3aKPYITICHUS
pUHUMAET 3HAYCHHUS OT 65 MKM 10 70 MKM.

B COOTBEICTBHH C €II€ OJHHMM BapUMaHTOM OCYUICCTBJICHUS H300pETEHHUs, paJnyc
3aKpyIJIEHHs IPUHUMAET 3HaYeHUS 0T 70 MKM JI0 75 MKM.

B COOTBETCTBHHM C €Ie OJHHAM BapHaHTOM OCYIECTBIECHHS H300PETCHHSA, Pajuyc
3aKpyrJIeHHs IPUHMMAET 3Ha4eHHA oT 75 MkM J10 100 Mxm.

CorjlacHO OJHOMY M3 BapHaHTOB OCYIIECTBICHUS H300PETCHUS, TIIyXde OTBETBICHHUS
PAaCIIOIOKEHBI aCCHMETPHYHO OTHOCUTENBHO OCH COOTBETCTBYIOIIETO KaHala.

CorjiacHo Haubojee HPEATIOYTUTENBLHOMY BAPUaHTy OCYIIECTBJICHHS W300peTCHUS,
rIyOuHa KaHajla COCTaBIIseT OT 25 MKM 110 45 MKM.

CoriacHO OHOMY BapMaHTy OCYHIECTBICHHUS H300pETEHHs, IIlyOuHa KaHana COCTaBIAeT
ot 25 MkM J10 30 MKM.

CornacHo APyroMy BapuanTy OCYIIECTBICHHS N300peTeHus, riyOHHa KaHajia COCTaBIAeT
ot 30 MKkM 110 45 MKM.

CorjacHO eme OJHOMY BAapHaHTy OCYIIECTBJICHHS H300peTeHus, IIMpHHA KaHala
BapbUPYETCAd OT MAKCHMAIBHOTO 3HAYEHMS K MUHUMAIbHOMY 3HAYCHMIO B HANPABICHHA OT
BXOJHOTO OTBEPCTHSI K BEIXOHOMY OTBEPCTHIO.

CoryacHo HauOoIee IPEIOYTHTENHHOMY BAPHAHTY OCYIIECTBIEHUS HM300pETCHHUS,

MHHAMATHHAS IMHPHHA KaHaiia coctaBisieT oT 20 MkM 10 80 MKM.



CorfacHo JPyroMy BapHaHTy OCYIIECTBICHHS H300peTeHHs, MUHHMalbHas IIMPHHA
Kanasa cocrapiiseT oT 20 MKM 10 50 MKM.

CorjiacHo ele 0JHOMY BapHaHTy OCYIIECTBICHMS H300peTCHUs, MUHUMAalIbHasd IHPUHA
KaHasa cocraBisgeT 0T 50 MKkM 10 80 MKM.

CorjlacHO BTOPOMY acIeKTy H300peTeHHMs, NpemIaracMoe yCTPOHCTBO UL otbopa
CIIEpPMATO30U/I0B COJCPIKHT BXOJHYIO KamMepy, KOTOpast HMEET HE3AMKHYTYIO OKPYKHYIO bopmy
¥ Ha IIPOTHBOIIOJIOKHBIX KOHI[AX KOTOPOH BBIIIOJHEHB! BXOTHOE OTBEPCTHC /ISt BBEACHUA obpa3na
CEMEHHOM JKMIKOCTH BO BXOJHYIO KaMepy M BBIXOJHOE OTBEPCTHE JUIS BBIBEACHHMs 00Opasia
CEMEHHOM JXHIKOCTH U3 BXOJHOM KaMephl;, BBIXOAHYIO KaMepy, PaciioyioKEeHHYIO B palualbHOM
HAIPABIECHAH BHYTPb OT BXOJHOH KaMmephl; KaHAIBL, COCIMHAIONIMC BXOJHYIO M BBIXOIHYIO
KaMepbl U IMPOXOSIINE MEXIY HAMH B Pa/IHAJIbHOM HaIpPaBJICHUH. Kanaip! conepxar Iiryxue
OTBETBIEHHS, CKOIIEHHBIE B HAIIPABJICHAH BXOIHOM KamMephbl ¥ OKaHYMBAIOIMECS 3aKPYNICHUAMU
CO CTOPOHBI BXOJJHOH KaMephl C PaJInyCOM 3aKpYIJICHHU.

B coorBercTBHM ¢ Haubolice NPEAIIOYTHUTEILHBIM BapHAHTOM  OCYIICCTBIICHUS
U300peTeHUs PaMycC 3aKpyITICHHS IIPUHUMAET 3HAYCHUSA OT 50 MKM 10 75 MKM.

B COOTBETCTBHH C OJJHUM BapHAHTOM OCYIIECTBICHHS H300peTeHUs], paJiuyC 3aKpyTJICHAS
npuHAMaeT 3HadeHus oT 30 MkM j10 100 MM,

B COOTBETCTBHM C €lIle OJHHM BapMaHTOM OCYHIECTBICHHS H300pETCHHSA, PaHycC
3aKpyTICHHS IIPUHAMAET 3Ha4eHus oT 30 MM /10 40 MKM.

B COOTBETCTBHM C €Ile OJHMM BapUAHTOM OCYIUECTBICHHA HM300pETeHHs, pauyc
3aKkpyriaeHus paBeH 30 MKM.

B COOTBETCTBHMM C €lle OJHHM BapHaHTOM OCYIIECTBICHHA H300pETCHHs, DPajHycC
sakpyrienus paseH 100 MKM.

B COOTBETCTBUM ¢ elle OJHHAM BapHAHTOM OCYIIECTBIEHHS H300pETCHUS pajHyC
3aKpyITICHHS IIPHHAMACT 3HAYCHUS 0T 50 MKM /10 55 MKM.

B COOTBETCTBHM ¢ €l OJHHM BapHaHTOM OCYIICCTBIEHHS H300pETCHHS, PaauycC
3aKpyIJIeHHUs IIPHHAMAET 3HAYCHHUs OT 55 MKM JI0 60 MKM.

B COOTBETCTBHM ¢ €I[€é OJHHM BApHAHTOM OCYIECTBIEHHS H300pETCHUS, paiuyC
3aKpyIJICHHS IPUHAMACT 3HAYCHHS OT 60 MKM 110 65 MKM.

B COOTBETCTBHH C €Il BAPHAHTOM OCYIICCTBIEHHS H300PCTCHHUS, PafiyC 3aKpYTJICHUA
IPUHAMAET 3HAYEHUS OT 65 MKM 110 70 MKM.

B COOTBETCTBHM ¢ €ll€ OJHMM BapHaHTOM OCYIICCTBIIEHHs H300PETCHUS, palHyC
3aKpyIJICHHs IPUHAMAET 3HadeHus 0T 70 MKM J10 75 MKM.

B COOTBETCTBHM ¢ €II€ OJHMM BApHAHTOM OCYIIECTBICHHS MH300pETCHHS, PanHycC

3aKpYTIICHAS IPMHAMAET 3HaueHus oT 75 MM j0 100 MKM.
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CorjlacHO OJHOMY H3 BAPHAHTOB OCYIIECTBICHMS W300PETCHHS, TNIyXHE OTBETBICHHU
PACIIONOKEHbI ACCUMETPHYHO OTHOCHTENEHO OCH COOTBETCTBYIOMIECTO KaHala.

CornacHo elle OZHOMY BAapHAaHTY OCYIIECTBICHHS H300peTenus, IIyOMHa KaHAIOB
COCTAaBJISIET OT 25 MKM J10 45 MKM.

COracHO OHOMY BapHAHTY OCYIIECTBICHMS H300peTenus, ITyOiHa KaHATIOB COCTABIISCT
o1 25 MkM 110 30 MKM.

CorlacHO [PYroMy BapHaHTy OCYIIECTBICHHS H300pCTCHHU, riyOuHa KaHaJIOB
coctasisgeT oT 30 MKkM 110 45 MKM.

CorjacHo eme OJHOMY BapHaHTy OCYIIECTBICHHS H300pETCHHs, WIMPHHA KaHAJOB
BApBUPYETCA OT MAKCHMAILHOIO 3HAYEHWs K MHHUMATLHOMY 3HAYCHHIO B HANPABICHHM OT
BXO/IHOM KaMmephl K BBIXOJIHOM Kamepe.

CornacHo Haubolee MPEAIOYTHTETHHOMY BapHAaHTY OCYUIECTBICHHS H300peTCHU,
MUHHMaIbHas! ITHPHHA KaHAIOB cocTaBisieT oT 20 MM J1o 80 MKM.

CoOracHO JIPYroMy BapHaHTy OCYIIECTBJIEHHS H300pCTCHHA, MUHHUMaJbHAS IIHPHHA
KaHaJIOB cocTansgeT oT 20 MKM 10 50 MKM.

CorJiacHo ele OJHOMY BapHAHTY OCYIIECTBJICHHS M300pCTCHMS, MUHUMAIbHAS IHPHHA
KaHATOB cocTanygeT oT 50 MkM 10 80 MKM.

CorJlacHO ellle OXHOMY BapHMaHTy OCYIICCTBIEGHHS H300peTeHns, MHHAMAILHOC
paccTosHIE MEX/y KaHaJIaMH COCTaBJISLET OT 10 MxM 10 60 MKM.

CorjacHO eme OJHOMY BapHaHTy OCYLIECTBICHHS W300DETCHHS, HHKHSAL HacTh
ycTpolicTBa uis 0T6Opa CIIEpMATO30MIOB BBITIOJIHEHA M3 CTCKIA HIA OHOCOBMECTUMOI'O
I1aCTHKA.

COrIacHO ellle OJHOMY BapMaHTy OCYIUECTBIEHM HW300pETCHMS, BEPXHAS HacTh

yCTpOﬁCTBa JUIA 0T60pa crnepMaTo30u10B BBITIOJTHEHA U3 OMOCOBMECTUMOTrO MJIaCTHKA.

CIIMCOK OBO3HAUEHUM HA UEPTEXAX
1 — ycTpoiicTBO A1 0TO0pa ClIepMATO30H 0B
2 — BXOJHas Kamepa
3 — BRIXOJHAS KaMmepa
4 — MUKpOKaHaJ
5 — riyxue OTBETBICHHS
6 — BepxHsIA 4acTh
7 — HHXHsA 4acCTh
8 — TpaeKTOPHS JBUKCHAS PA3BEPHYBILNXCS CIIEPMATO30M/0B BIOJIb [VIYXHX OTBETBIICHUH

9 — TpaeKTOpHs JBVXCHUS CIIEpMaTO30M/10B B IpsIMOM HamnpaBJICHHH



H — MmuHuMasbHas IUpHHA
R — paguyc 3aKkpyrieHus

| — yirHa KaHana

KPATKOE OITMCAHME YEPTEXEN

CymsocTh u300peTeHus Oonee MOAPOOHO TOSCHACTCS CO CCBUIKOH Ha IpHJIaraeMbie
YEePTEXKU:

dur. 1 mzobpaxaer OOIWMHA BAJI YCTPOHCTBA JUIA orbopa CIIEpMaTO30MJ0B COITIACHO
OJIHOMY U3 BapUAHTOB OCYIECTBICHHMS;

dur. 2 mupexacraBuser co0OH CcedeHHE YCTPOHCTBA UL orbopa CHEPMaTO30H/I0B,
u300paxéHHOro Ha ¢wur. 1;

¢ur. 3 m306paxaeT BU CBEPXY MHMKPOKAHAA B COOTBETCTBUU C OJHHM U3 BAPHAHTOB
OCYIIECTBIICHHMS,

dur. 4 u300paXkaeT BUJI CBEPXY MHKPOKaHalla B COOTBETCTBHH emé ¢ OJJHIM BapHaHTOM
OCYILECTBIICHHS,

dur. 5 WUTOCTPUPYET B3aMMHOE PACIIONIOKEHHE MUKPOKAHAJIOB 110 ¢ur. 3-4;

ur. 6 WUTIOCTPUpPYET eI OJIMH BAPHAHT B3AUMHOTO PACIONONKEHMSI MUKPOKAHAIIOB 1O
bwur. 3-4;

dur. 7 MUMOCTPUPYET EIIE OJIMH BapUAHT PACIOJIOKECHIS MUKPOKAHATIOB TT0 ¢wur. 3-4;

dur. 8 JEMOHCTPHPYET CIBOCHHOE YCTPOUCTBO A 01T0Opa CIIepMaTO30HUI0B;

¢dur. 9 IEeMOHCTPUpYET TPACKTOPHIO JIBIKCHHS CIIEPMATO30M/0B B MUKPOKAHAIE;

dur. 10 mzobpaxaeT BUI CBEPXY yCTPOHCTBA UL oTbopa CIepMaTO30H/I0B COIVIACHO
BapHaHTaM OCYIIECTBIICHHS HACTOSIIETO H300PETCHHS U €10 CCUCHUA;

dur. 11 msobpaxaer obmuH BHJL yCTPOHCTBA JUIS oT0opa CIepMaTO30UI0B COTJIACHO
OJHOMY WH3 BApMAHTOB OCYIICCTBIEHMS ¥ TPACKTOPHIO JBIKCHHA CIIEPMATO3ONI0B B

MHUKpOKAHAaJIE.

OCYIIECTBJIEHUE N30BPETEHVA

BapuanTthl OCYHIECTBJICHUS HACTOAIIETO n300peTeHHsT M WX pas3jMdHble MPU3HAKH
06BICHEHBI 60Jiee IIOAPOOHO CO CCHUIKOH Ha HEOTPAHHYMBAIOIIHUE IPUMEPDI, KOTOPBIC OIIUCaHBI
y/win U300pakeHbl Ha yepTexax U OJPOOHO TPEACTABIICHBI B HIXKECIEAYIOWIEM OIHCAHUH. B
paMKax HacTOSAIIETO H300peTeHs MO YIJIOM KaHala CICAyeT HOHHMAaTh MECTO COeTHHEHHUS
GOKOBOIM CTCHKM H BEPXHEW HIM HIDKHEH CTCHKH. Heob6x0JMMO OTMETUTh, YTO, COIJIACHO

HpC)IHO‘-ITI’ITeIIbHOMy BapHaHTy OCYIICCTBIICHUSA HACTOALILCTO I/I306p€TeHI/I${, KaHajl HMECT
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BEPTHKAIBHbIC CTEHKH, a NIONEPEUHOE CEYCHUE KaHalla B m060M MecTe TIpsiMoyTolbHOE. Bmecte
C TeM B paMKaX HaCTOSIIEro H300pETCHHs N0/l CTEHKAaMHU MOHUMAIOTCH BCC [IOBEPXHOCTH KaHaja.
Cliefryer OTMETHUTD, YTO PH HEOOXOAMMOCTH KaHA MOJKET HMETh U IPyTHE HOAXO/IAIIHE POPMEL,
B YaCTHOCTHU (GOPMY TIONIEPEUHOr0 CCHUCHHS, OTIMYHYIO OT OPSIMOYTOJILHOM.

B COOTBETCTBHHE C Pa3IMYHBIMA BapHAHTAMH OCYIICCTBJICHHUS HACTOAIIETO n300peTeHus,
MUKpOKaHAN 4 MpefHa3HAYeH JUld HANpaBICHUs CIEPMATO30MJI0B OT BXOJIHOW Kamepsl 2
ycrpoiictea 1 11 0TO0pa ClIEpMaToO30UIoB K BLIXO/IHON Kamepe 3 ycrpoiicrsa 1 juis orbopa
cnepmaro3ouioB. CornacHo HacTOAWEMY M300PETEHMIO, T HCTIOJHECHUS! MUKPOKaHaIa MOKET
6LITH MCIIONB30OBAH JIFO60M MOAXOAANHE GHOCOBMECTHMBIN MaTepual. B MpeAnoYTHTENEHOM
BapMAHTE OCYIIECTBICHNA MUKPOKaHAIl 4 BBITIOIHEH 3 GrocoBMecTUMOro ItacTuka. Hanpumep,
TaKoii 6GHOCOBMECTHMBIH IUIACTHK MOYXET IPEACTAaBIATL COOOM OJHO M3  CICIyIOIero:
nomumeranverakpmwiar  (IIMMA), momayperan  (I1Y), BBICOKOIUIOTHBIM ¥  HHU3KOIUIOTHBIA
noymatinet (119), nomamun (ITA), CHTMKOHOBBIA Kay41yK. CrnejtyeT OTMETUTD, YTO yKa3aHHbIH
nepedeHh OMOCOBMECTHMBIX IUIACTHKOB HE ABJIACTCS OrPaHHIMBAIOIIAM, U OMOCOBMECTUMBIH
ILTACTHK MOXET IPEICTABIATH OO0 OGO MoAX0 MMM GUOCOBMECTUMBIH IIACTUK. B jipyrux
BAPHAHTAX OCYLIECTBJIEHHA MUKPOKaHaI 4 MOKET OBITH BBITIOJIHEH U3 TMOJIHIUMETHIICHIOKCAHA
(IIIMC). B COOTBETCTBMM ¢ pPasIMYHEIMM BapHaHTaMH  OCYIIECTBIICHHUA HACTOSIIETO
M306peTenns, CTEHKA MHKpoKaHana 4 ¢ BHYTPEHHEW CTOPOHBI MOTYT HMETh rUAPOQIIIBHOE
OKPBITHE /uIsi o0eciieyenus ObICTPOro 3aIloIHEHUs MAKpOKaHaa 4 KJIeTOYHOU Cpe/od mepen
HAYAIOM MCHOIb30BaHus. IIpruMepamMu TaKUX IOKPBITHH MOTYT CIYXHUTh IOJIHITHICHIIMKOIID,
CHJIAHBI, a TaKke IUApOGUIBHBIC MOKPBITHS HA OCHOBC IOJMMEPOB. IIpn HEOOXOAMMOCTH
MUKPOKAHAI 4 MOKET ObITH BHIIOJHEH U3 OITHYECKH PO3PATHOro MaTCpuaa /ULl obecnieyeHus
BO3MOYKHOCTH HAGTIOIEHHS 3a TIpolieccoM 0Thopa MOCPeACTBOM MEKpOCKorna. B cooTseTcTBAN €
ONHAM H3 HEOTPAHWYMBAIOIIMX BAPUAHTOB OCYIIECTBICHHUS HACTOAIIETO u300peTeHus, B
KauecTBE ONITHYECKH IPO3PaYHOro MaTepHasta MOXeT ObITh HCIIONB30BaH KBapIl HJIM CTCKIIO.

B COOTBETCTBHM C BAPUAHTAMHU OCYIIECTBIICHHS HACTOSIIETO H300PETEHHs, MUKPOKaHAI
4, mpescTaBieHHbI Ha Gur. 3-4, COAECPXKUT BXOAHOC OTBEPCTHC (He MMOKa3aHO), BBIXOJHOEC
oTBepcTHE (HE IOKA3aHO) M TIyXHE OTBCTBICHUS 5, pacroJOXEHHBIC ACUMMETPHYHO HJIH
CHMMETPHYHO OTHOCHTENBHO ocH OX MHKpOKaHama 4. Tiyxue OTBETBICHMA 5 CKOLICHBI B
HAIPABJIEHAH BXO/HOTO OTBEPCTUS M UMCIOT 3aKPYIICHUS CO CTOPOHBI BXOXHOTO OTBEpCTHUS C
paauycom R 3akpyrnenus. CoriacHO HaCTOAIIEMY H306pETEHHIO, HAIMYHE ITyXHX OTBETBIICHHH
5 ¢ 3aKPYITICHHSMHU [O3BOJSET YMEHBIIATH OOPATHBIH TOK CIEPMATO30UIOB. D10 00YCIOBIEHO
TeM, YTO IPH pa3BOPOTE CIEPMATO30MI0B B CTOPOHY, IPOTHBOIOJIOKHYIO HaIIpaBJICHUIO
JBAKEHHS. K BBIXOJHOM Kamepe 3, IpPH JBMXCHHH Pa3sBEPHYBIIMXCs CICPMATO3OMAOB BAOJE

OTBETBJEHUS 5 3a CUeT 3aKpyTJICHUST OHH 6YIIYT nepexoanTh Ha I POTHUBOIIOJIONKHYIO CTCHKY
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MHUKpOKaHama 4 W jajnee JBHMTAThCS B CTOPOHY K BBIXOJHOH Kamepe 3. Ecmu xakue-mubo
CIIepPMATO30H 1Bl CILyYaiiHBIM 00Pa3OM TIONA/IyT U3 BRIXOJHOH KaMEphl 3 B MUKpOKaHal 4, TO OHH
6y/IyT MepeHanpaB/eHbl aHATOTHIHEIM 00pa3oM B CTOPOHY K BBIXO/IHOH Kamepe 3. YMeHbIIEHUE
00paTHOro TOKa CIEpPMATO30MJ0B TO3BOJSCT  YBETHMYHTH KOHLCHTPALMIO  IOJBHKHBIX
CIIepMaTO30UJI0B B BBIXO/(HOM Kamepe 3. B kauecTBe mpumMepa Ha ¢ur. 9 MyHKTHPHBIMHU JIHHUSIMH
M300pakeHa TPAeKTOpHs 8 JBIJKEHMS PA3BEPHYBIIMXCs CIIEPMATO30MI0B BJOJL  [IYXHX
OTBETBIEHHM 5, @ CIUIONMIHON JIMHHWEH - TpaekTopus 9 [BIDKCHUS CIIEPMATO30MIO0B 110
HANPABJIEHHIO K BEIXOMHOM KaMepe 3, 4T0 COOTBETCTBYET NPAMOMY HAlPaBJICHHIO IBIKCHU.

Heo6X0IiMMO OTMETHTh, YTO BAXHBIM [1apaMeTPOM, XapaKTEePU3YIOIIMM 3aKpyIieHue U
06ecreunBaONAM BO3MOXKHOCTE IIE€peXo/ia CIIEpMaTo30MI0B Ha INPOTHBOIOJIOKHYIO CTCHKY
MHUKpOKaHaja 4, siBaseTcs paauyc R 3akpyrieHus.

COrNacHO Pa3IUYHBIM BAPHAHTAM OCYIIECTBIEHUsS HACTOSILETO H300PETeHUs, Pa/iye R
3aKpYIVICHHAS JIEKUT B Auanasone or 30 Mkm 10 100 MkM.

B COOTBETCTBHHM C OJHUM BAPHAHTOM OCYIIECTBICHMS HACTOSAMIETO H300PETCHNU, PAsHyC
R 3akpyryienus paBeH 30 MKM.

B COOTBETCTBHH C APYTHM BAPHAHTOM OCYIIECTBICHHS HACTOSIIETO H300PETEHHS, PajiuycC
R 3akpyrienus paBeH 100 Mxm.

B COOTBETCTBHH C €Il¢ OJHAM BAaPHAHTOM OCYUIECTBJICHHs HACTOAIIETO U300pETCHHMS,
pazuyc R 3akpyrieHus IexuT B tuanasone ot 30 MkM J1o 40 MxM.

B COOTBETCTBHH C €Il OJHAM BapHAHTOM OCYIIECTBJICHHUS HACTOSALIETO M300pETCHH,
paymyc R 3akpyriieHus JIOKUT B JIMANa30He OT 75 MKM JI0 100 MKM.

CoryiacHO TPEANOYTHTENbHBIM BapHaHTaM OCYIIECTBJICHAA HACTOSIICTO U300peTeHHUS,
pajuyc R 3akpyriieHust ISKUT B Janasone ot 50 MKM JIo 55 mxM, 60 oT 55 MKM 10 60 MKM,
60 oT 60 MKM 110 65 MKM, TG0 0T 65 MkM 10 70 MKM, 1160 0T 70 MKM 110 75 MKM.

Comnacuo Haubojee HPEIIIOYTUTEIIBHOMY BAapHaHTY OCYIIECTBICHHUS HACTOALICTO
n300peTeHus, paguyc R 3akpyriieHus JICKHT B QHANIA30HE OT 50 MKM JI0 75 MKM.

COIIacHO HACTOAIIEMY H300pEeTEHUIO, MIHIMAIBHOE 3HaUeHHe pajryca R 3akpyriienus,
TIPH KOTOPOM CHIEPMATO30MIbI MOTYT HOIQJaTh B INIyXHE OTBETBICHHA 5, pasuo 30 MxM. Eciu
paauyc R 3aKkpyriicHHs NPHHAMACT 3HAYCHHS MEHBIIIC, YEM 30 MKM, TO CIIEpMATO30U bl HE MOTYT
[ONacTh B OTBETBJIEHUS MHKPOKAHANA 4 M3-32 UX OIPaHHYCHHOH MaHEBPCHHOCTH. B HacTHOCTH,
eciv 3madenue R 3akpyrienus mepine 30 MKM, CIepMaTo30ubl HC MOMEIIAIOTCA B INIyXOM
OTBETBJICHAM 5, BCIEACTBHE YETO OTCYTCTBYET BO3MOXHOCTBH Pa3BOpOTa CIEPMAaTO3OHIOB Kak
TaKOBas.

I[Ipu 3navenusix R 3akpyriieHns Gosblie, 4eM 100 mxM HaOromaeTcss OONBIIOE BpEMs

Pa3BOPOTA, TAK KaK YBEIMUHBAETCS JUIMHA Iy TH, KOTOPBIH HE00X0{MMO IIPOHTH cliepMaTo30uaaM
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JUIL Pa3BOpOTa B TIPABHJIBHOM HampaBieHud. Taioke NpH TakuX 3HAYCHHUS R 3akpyrieHus
MHKPOKaHAJIBI 4 3aHUMAIOT MHOTO MECTa, YTO PUBOJUT K TOMY, 4TO B ycTpoictee 1 uis ot6opa
CIIEPMATO30HMI0B MOYKHO Pa3MECTUTh MEHBIICC KOIMYECTBO KaHANOB, “CM, HAaNpUMED, IpH
snavenusx R Mmenbime, gem 100 Mxm. B pesynbrate sddexTHBHOCTS 0TOOpa CHEPMaTO30MI0B
OyJeT CHUXKCHA.

Ilpu 3mavenusx R sakpyriaesms oT 30 mxM g0 40 MKM CHEpMaTO30MABI HMCIOT
BO3MOMHOCTh IIOMECTHTBCS B TJIYXOM OTBETBJICHHH 5, HO 3(GQeKTHBHOCTH pa3BopoTa
CIepMATO30M/10B HU3KAS.

Ipu 3uavenusx R sakpyrnenus ot 75 mxm 0 100 Mxm obecnieynBaetcs YPHEKTHBHbIHA
Pa3sBOPOT CIEPMATO30K/I0B, OHAKO MUKPOKAHAI 4 3aHUMAaeT OOJIBIIC MECTa B ycTpoiicTse 1 juis
oT6Opa CHEPMATO30MIOB IIO CPABHECHMIO C BBINICYKA3aHHBIMH MCHBIIMMH 3HAYCHUAMH R
3aKPYTJICHHS, YTO IPHBOJHUT K CHHOKEHUIO KOHIEHTPAIUK CIIEPMATO30UIOB B BBIXOIHOM KaMmepe
3 1o ucredennd 30 MEHYT paboThI ycTpoitcTBa 1 11 0TOOpa CriepMaTo301I0B.

IIpn 3mauvenusx R sakpyrnenus oT 50 MKM 10 75 MKM obecneunBaeTcs Haubonee
3¢ dexTHBHOE NEpEeHANpaBICHUE CIEPMATO30U/IOB, IIONABUIAX B OTBETBICHUC 5. Tlpu 3Tom
MHKPOKAHAIBI 4 OCTAIOTCS KOMIIAKTHBIMH, HTO TIO3BOJIAET pPasMECTUTh HX JIOCTATOYHOC
KOJIAYECTBO B ycTpolicTBe 1 st or6opa mpod.

Ipu 3HageHnsx R 3akpyrnenns oT S0 MKM JI0 55 MKM, 160 oT 55 MKM 10 60 MKM, TGO
oT 60 MKM 1O 65 MKM, JuGo oT 65 MM g0 70 MkM, 6o oT 70 MKM 0 75 MKM TaKke
obecrieurBaeTcs Hanbosee >PQEKTHBHOE IEPEeHaANpaBIeHUe CIePMATO30HI0B, MOMABIINX B
OTBETBJIEHHE 5, C COXPAHEHHEM KOMIIAKTHOCTH MUKPOKAHAJIOB 4.

COraacHO OXHOMY M3 BAPHAHTOB OCYIIECTBICHHsS HACTOANIETO W300PETCHHSA (ur. 3),
TIIXME OTBETBJICHUS 5 PACTIONOKEHBI aCCHMETPUYHO OTHOCUTEIBHO OCH OX muxpokanana 4.

CornacHo ApyroMy BapHaHTy OCYIIECTBICHUS HACTOAILCTO n3obperenus (Gur. 4), rayxue
OTBETBJICHHS. 5 PACIIONOKEHB! CHMMETPHYHO OTHOCHTENBHO ocr OX MHKpoKanana 4.

Eme OMHMM BRKHBIM [APaMETPOM MHKpOKaHama 4 sBJETCs DiyOHHA. I'rybuna
MHUKPOKAHAIOB UTPAET BAXKHYIO POIIb B KOHTEKCTC YIPABICHHS TOKOM XHIAKOCTH U €ro KOHTPOJLL
B MUKPOQTIOMAHBIX yeTpoiicTBax. TOK XHKOCTH B MUKPO(IIOMITHBIX YCTPOMCTBAX MOXKET OBITH
00yCIIOBJIEH PA3HOCTBIO YPOBHEH XHMIKOCTH B MUKpOKaHaax u3-3a GONBIIMX 3HAYCHUH TITyOHHBI
MMKPOKaHaNa. BONBIION TOK >XMIKOCTH MPHBOJAUT K TOMY, 9TO B MHKDOKAHAJIBI BMECTE C
[IOJBMYKHBIMH  CIIEPMATO30MJaMH  IOMAJaroT ¥  HEMOJBIDKHBIC —HIIM  MAJIONOJBIKHBIC
CHePMATO30MABI, YTO B MTOTe TPHBOJIMT K YMCHBIICHWIO KOHLCHTPAUHMH HOJBIKHbIX
CIIepMATO30MI0B B BBLIXOXHON Kamepe MUKPOQIIOHAHOrO YCTPOHCTBA M, Kak CJEICTBUE, K
CHIKCHUIO KAUecTBa OTOOPAHHEIX CIIEPMATO30HI0B i () ()EKTHBHOCTH 0TOOpa CIIEPMATO30U/I0B.

B cBsi3u ¢ 3THM B paMKax HacTOAIICIO I/I306p€T€HI/IH OBUIA HCCIECIOBAHbl MHUKPOKaHAJIbI 4 ¢
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pasHbIMH [TyOMHAMM, H HA OCHOBAHWH IIPOBCIEHHAIX UCCIICI0BAHH TTOTyYeHB! OITHMAJIbHEIC
3HAYEHWs [IYOWHBl MHKpOKaHala 4 B KOHTEKCTE TOKAa XUIKOCTH. B 4acTHOCTH, HpeaMeTOM
HCCIIeOBAHMS TIOCITYIKHJIM MUKPOKAHAIBI 4 CO 3HAYeHUsAMH ITyOuH: 18 MKM, 25 MiM, 30 MKM, 45
miM, 100 mMxM. ITpu 2TOM BCe TapamMeTphl MHKPOKAHAIOB 4 33 HCKIIIOYCHHCM rinyOuH ObLIH
OIMHAKOBBL Pe3yIbTaThl HCCIEXOBaHHMS NOKa3alu ciejyromiee. B ciydae, korja 3HauCHHE
rIyGHHBI MEKpoKanana 4 Oblio paBHO 18 MKM HAOMOJATOCh 3HAIMTCNBHOE YMEHLIICHHE
KOHLEHTPAIMH CIIEPMATO30MIOB B BBIXO/HOH Kamepe 3. IIpu 3nadennu rIyOMHBI MUKpOKaHaa
4, pasaoM 100 Mmkwm, HaOyropancs 3HAYUTENLHBI TOTOK >KHJKOCTH, KOTOPBIM IIPHBENI K
[OIATAHMI0 MAJIOTOBIDKHBIX CIIEPMATO30MI0B B BBIXOJHYIO Kamepy 3, 4YTO IPHBENO K
YXY/ULICHAIO KadecTBa OTOMpaeMoro MaTepuana. HanGonee onTuMaibHbIE TITyOHHEI
MHKpPOKaHayIa 4 ¢ TOYKH 3PECHHS TOKA JKMIKOCTH HAOJIONAIUCE NPH 3HAYCHHUAX riyOuH, paBHBIX
25 mkM, 30 MkM, 45 Mkm. Ha ocnoBanny BbIIICYKa3aHHBIX TIPOBEACHHBIX HCClIeI0BaHUN OBLIH
BBIOpaHBI HanGosIee IIPeAIOYTHTEIIBHbBIE 3HAYCHUs TTyOHHbl MUKpOKaHalIa 4, KOTOpPHIE JIEKAT B
JmanazoHe ot 25 1o 45 MxM. Bmecte ¢ TeM Ha rpaHHIaX YKa3aHHOTO JIara3oHa OBLIO OTMEUYEHO
cnenyromiee. [lpu 3HaYEeHMAX ITIyOMHBI MCHBIIE, HYeM 25 MKM HaOMIOAIOCh YMEHBIICHUE
KOHLICHTPALMM CTIEPMATO30U/I0B B BBIXOJIHOM Kamepe 3, a IIPH 3HAYCHMAX r1yOWHBI OOJIBIIE, YEM
45 MKM BOSHMK&I TOK JKHAKOCTH W3 BXOMHOM Kamepsl 2 B BBIXOJHYIO 3 KaMmepy,
00yCIaBIKMBAIONIKN TIONAJaHie B BBIXOJHYIO KaMmepy 3 MaJoIOJBHXXHBIX CIIEPMAaTO30U/IOB.

CorjlacHO TPEANOUYTHTENBHOMY BapHaHTy OCYIIECTBICHUS HACTOSLICrO u300peTeHus,
3HavycHHUE MTyOHHBI MEKpOKaHaia 4 JIEXHUT B INANa30He OT 25 mxm 10 30 MkM TUOO B Mana3oHe
ot 30 MKM J10 45 MKM.

B COOTBETCTBUH C Pa3IMYHBIMK BAPUAHTAMH OCYIIECTBICHUS HACTOSAIICTO U300peTeHHs,
i addexTuHON paboTHl MHUKpOKaHana 4 HEOOXOIHUMO, yToOBl INIMPHHA MHKpOKaHaa 4
YMEHBIIIANACH B HANPABICHHH OT BXOJHOIO OTBEPCTHs K BHIXOLXHOMY OTBEPCTHIO, B HaCTHOCTH
6bITa MAKCHMAIBHOM Y BXOJHOIO OTBEPCTHS M MHHUMATBHOM Y BBIXOIHOrO OTBCPCTHA. Takas
KOH(QUIypanys MAKpOKaHaa 4 CO31acT yCIIOBUS ULl oTbOpa CIepMaTo30MI0B HA OCHOBE HX
HONBIDKHOCTH.  [IO/IBIDKHBIE — CIIEpMaro30Mjbl, Onarojapsi CBOGH — aKTHBHOCTH, JIErte
[[PEOIONEBAIOT CYXKEHHe MHKPOKaHaa 4 ¥ JOCTATAKOT BBIXOAHOTO OTBEPCTHA, B TO BPEMS KaK
HEIOIBHIKHBIE WJTH MATOIOBIKHBIE CIIEPMATO30MIBI OCTAIOTCS OJIHIKE K BXOIHOMY OTBEPCTHIO.

B coorBercTBMM ¢ Hapboylee IPEANOYTHTENHLHBIM BapHaHTOM  OCYMICCTBICHUA
HACTOSIIETO M306peTeHus, MUHAManbHas mmprHa H Mukpokanana 4 nexxut B auanasoHe oT 20
MKM 10 80 MKM.

B COOTBETCTBHHM ¢ IPEAINOYTHTEILHBIM BapHaHTOM OCYIIECTBICHUSA HACTOAIICTO
n300peTents, MUHEMasbHas mpnHa H Mukpokanana 4 nexwur B auanasode oT 20 MxM g0 50

MKM, 60 B Auanazone oT 50 Mk 10 80 MKM.
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B COOTBETCTBMH C OJHHM BapHAHTOM OCYUIECTBJICHHs HACTOSAIIETO W300peTCHHS,
MUHMMaIBHAs ITprHa H MuKpokanania 4 IpUHAMAET 3HadeHue, papHoe 20 MKM.

B COOTBETCTBHH C €€ OJHMM BAPHAHTOM OCYIIECTBICHHS HACTOSUIETO H300peTCHHS,
MUHAMATbHA muprHa H Mukpokanana 4 IpiHEMaeT 3Ha4enne, papHoe 80 MKM.

3Hauene MHHEMAILHOHN muprHs H MuKpokanana 4 okasbiBaeT BIMSHHC Ha 00paTHBIHA
TOK CIIepMaTo301/10B. B dacTHOCTH, Os1aroaps yMEHbBIICHUIO 3HAYCHH MHHUMAJIBHON IIAPHHEI
MHKpOKaHana 4 pa3BepHYBIIHECS CIEPMATO30HbI NMEPEXOMAT HA MPOTHBOTIONOKHOK CTCHKY
MHKpOKaHaIa 4 I10]] OCTPBIM YIJIOM, YTO IIO3BOJISET YMCHBIIATD 0OpaTHBIA TOK CIIEPMATO30UA0B.

3HaueHNs MUHUMATBHON mupuHbl H, npespimaromue 80 MKM, IPUBOJAT K YBETIUICHHIO
pasMepa MuKpOKaHana 4, 4TO BIMSCT Ha KOJMYECTBO MHKPOKAHAJIOB 4, KOTOpHIE MOXKHO
pa3MecTHTh B yCTPOHCTBE 1 s 0TOOpa CriepMaTo30M/I0B, H, CJICA0BATEIBHO, BICUET 34 coboit
crmkenne 53pGeKTHBHOCTH PaboThl ycTpoiicTsa 1 /U1t 0TO0pa CrIepMaTo30U/10B.

VMeHbIIIeHHe MAHUMAIBHON MHupuHbl H 10 3HadeHuil MeHbIe, YeM 20 MKM IPUBE/IET K
3HAYATETHHOMY YMEHBIICHHIO KOJIHYECTBA KIETOK, KOTOPBIC MOTYT OJIHOBPEMCHHO JIBUIaThCA B
TIPAMOM HAIPABJICHUH. DTO 00YCIIOBICHO TEM, YTO IHAMETp FOTOBKH CIIEPMATO30H/IA COCTABIACT
5 miM. Crie10BaTeNbHO, 4epe3 y3KMe YYaCTKH MUKpOKaHaia 4 CMOryT IPOXOIUTE TOJBKO HETRIPS
cnepmarozonna. COOTBETCTBEHHO, I((HEKTUBHOCTD paboTel ycTpoiictBa 1 s orbopa
CIIEPMATO30HMI0B Oy/ET Maa.

CoriacHO NPEANOUYTUTEIHHOMY BapHaHTy OCYIIECTBICHHS HACTOSIICTO n300peTeHus,
JumiHa | MEKpOKXaHANa IIPHHEMAET 3HaYeHHUs 0T 5 MM 10 10 Mm.

B cOOTBETCTBHM ¢ Haubosiee NPEANOYTUTEIBHBIM BapHAHTOM OCYIIECTBICHUA, JUITHHA 1
MHUKpOKaHala paBHa 7,5 MM. YKa3zaHHBIC 3HAYCHHUS | utMHBl MHKpOKaHana 4 BBIOpaHbl Ha
OCHOBAHMHU HIDKECJIEAYIOIIETO.

W3 ypoms Texumxku (cM. martenT CA 2834007 Al, 19.05.2015) wu3BecTHO, 4TO
KOHI[CHTPAIMS CIEPMATO30HIO0B, MX JKM3HECIIOCOOHOCTE H MOPGHOIOTUS JTMHEHHO 3aBUCAT OT
JUTMHBI MUKpoKaHasioB. COTJIacHO yKa3aHHOMY JOKYMEHTY, HH/ICKC ¢parmentupoBarsocTu JJHK
MUHHMAJICH TIPH JUTHHE MHKPOKAHAJIOB, PAaBHOM 7,5 MM, IIPH JUTMHE MUKPOKAHA/IOB MCHBIIIE, 1eM
5 MM HabOmaeTcs GOIBIION IIPOIEHT KIETOK € aHOMAalbHOM mopdonoruelt no Kprorepy u
BpIcOKuii munexc dparmentuposanoctd JIHK (Gonbumie 4 %), mpu JUIMHE MHUKPOKAHAIIOB
Gospiie, yeM 10 MM HaOJIIOAaeTC HU3Kasd KOHLECHTpAUs CIEpMaTo301/I0B B BBIXOJTHOH Kamepe
yepes 30 MUH TOCJIC Hadana orbopa, HelocTaToyHas /ULl IPOBE/ICHUA DKO. Taxxe npu JIIAHE
MHKPOKAaHAJNOB CO 3HadeHHaMu Oonpme, yeM 10 MM BO3pacTaioT rabapuTel yCTPOHCTBA,
IPYBOJIAIME K YBEIMYECHHIO CTOMMOCTH YCTPOHCTBA.

Taxim 06pa3oM MOXKHO CeTaTh BRIBOJI O TOM, 9TO YEM MEHBIIIC JUIMHA MHKpOKaHasa, TeM

BBIIE KOHIIEHTPALKS CIIEPMaTO30HI0B B BHIXOJHOH KaMepe U MCHBIIIC Tpedyemoe Bpems 0Téopa,
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HO TeM XYK€ UX KauecTBO, TaK KaK YMEHBIICHHE JTMHB! MUKPOKaHajla IPUBOJIAT K ITONAJIaHHIO B
BBIXOHYIO KaMepPy CIIEPMATO30UI0B ¢ 00Jee HU3KOH [OBIKHOCTBIO, YBEIHICHUIO aHOMATILHBIX
dopmM 1 yBemuuenuro uHxeKca ¢pparmentuposannocTy JIHK 0TOOpaHHBIX CIIEPMATO30HIOB.

Haubosnee mnpeInodTHTENbHOE 3HAYCHHE | JUIMHBI MMKpOKaHama 4, paBHOE 7,5 mm,
BHIOPAHO MCXOJIS M3 TOTO, YTO IIPH TaKoH [uuHe | MHIEeKC dparmentupoBanHocTn JJHK
MHUHMMAJICH, @ TAKXe Takas JUIMHA | MHKpokaHaia 4 M0o3BOJISET Peayn30BarTh yCTPOHCTBO 1 Jid
oTOOpa CHEPMATO30U/I0B ¢ TpeOyeMbIMH rabapuTaMi, COCTABJIAIOIIMMA 40x40 MM, coriacHo
paubornee NPEAMOUYTHTEIHHOMY BApUaHTy OCYLIECTBJIEHHMs ycTpoiictsa 1 Juid otbopa
CIIepMaTO30H/I0B.

B COOTBETCTBMM C OJHHM M3 BAapHaHTOB OCYIICCTBIICHHS HACTOSNIETO H300peTEHUS,
IIPEeaNIOXeHo yCTpoicTBo 1 1a oTOopa CIEpMaro30MJ0B, B COCTaB KOTOPOTO BKIIOHCHBI
ONMCAHHbIC BBIIE MHKPOKAHAIbl 4. B CBS3M ¢ 3THM ONHMCaHHE KOH(UIypalUH, MPUHIMIOB
paboThl MEKPOKAHANOB 4, BXOJMIIMX B COCTaB ycTpoictsa 1 Juid orbopa cHepMaTo30HJI0B,
[IpHBEIEHHOE BBILE U JaJiee, TAKKe OTHOCHTCA K yCTpo#cTBy 1 s oTbopa crepMaTo30u/10B,
HMEIOIIEMY B CBOEM COCTaBe MUKpoKaHaibl 4. Takxke, COriacHO HaCTOAIIEMY U300peTeHHIO, IIPH
HeoBXOIUMOCTH MOXET OBITH O0ecIeueH napauiebHbIi 0TO0p CIEpPMATO30UI0B OCPEACTBOM
CABOGHHOTO ycTpoitcTBa 1 juist oT6opa criepMaTo30M/10B, KOTOPOE COJIEPKUT JBA HE3ABHCHMBIX
yerpoitctsa 1 1yist oTGopa criepMaro3ouoB (¢pur. 8).

COr/IacHO BapHAHTY OCYIIECTBIEHUS HACTOSIIEr0 H300PETEHNS, YCTPOHCTBO 1 uts otbopa
CIIepMaTo30M10B cojiepxuT ot 40 1o 100 MAKpOKaHasOB 4.

COrNIacHO APYTOMY BapHaHTY OCYIIECTBIIEHHs HACTOSIIETO M300pETEHMs, yCTPOHCTBO 1
JUIs 0TGOpA CIIEPMATO30KI0B COAEPXKUT oT 75 10 100 MUKpoKaHa/IOB 4.

COrJIacHO eIle O{HOMY BapHAHTY OCYIIECTBIICHUS HACTOSIIET0 U300PETEHHUSI, yCTPOHCTBO
1 utst oTGOpa CIIepMATO30MI0B CoRepXUT 0T 40 10 50 MUKpOKaHAIIOB 4.

CoryacHo Hambosiee NPEANOYTHTEIFHOMY BapUaHTy OCYIIECTBIEHMA HACTOSIICTO
n300peTenns, yCTpoicTBo 1 11g 0T60pa crepMaTo30UI0B COAEPKUT OT 50 10 65 MUKpOKaHaJIOB
4. CoracHo pa3jIMYHBIM BAPHAHTAM OCYILCCTBICHHS HACTOAIIETO U300pETCHH, ycTpoicTBO 1
JUTS 0T6OpA CIIEPMATO30M/I0B COAEPIKUT BXOIHYIO KaMepy 2, BBIXOJIHYIO KaMepy 3, MUKPOKaHAIBI
4, coeTMHSIONIME BXOHYIO ¥ BHIXOJHYIO KaMephI 2, 3.

CoracHO pasIMdYHBIM BAPHAHTAaM OCYIICCTBICHHSA HACTOSIIErO M300PETCHHS, BXO/IHAA
Kamepa 2 MMEET HE3aMKHYTYIO OKPYXKHYIO (opMmy, Ha HPOTHBOIOJIOKHBIX KOHNAX KOTOpPO#
BBINOJHEHBI BXOJHOC OTBEPCTHE JUIA BBEJICHHS 00pa3na CEMEHHOM XKHJKOCTH BO BXOJHYIO
Kamepy 2 M BBIXOJ{HOE OTBEPCTHE JUIS BHIBEACHHS 00pasia CEMEHHOH XUIKOCTH U3 BXOJTHOM
kamepb! 2. TIpi 3TOM YIOMSHYTBIC OTBEpCTHE JUIS BBEJCHHs 00pasia CeMEHHOH XHIAKOCTH H

OTBCPCTHC IS BBIBCACHHSL 06pa3ua CeMEHHOU JKHJAKOCTU B3aWMMO3aMCHACMBI, TO ¢€CTh
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IPOXO3KJICHAE 00pa3lia CEMEHHOM XKUIKOCTH MEXJ1y OTBEPCTUSIMA MOXKCT OBITH OCYIIECTBIICHO B
JAF0O0M HaIPaBJIEHUH.

CoOrnacHo BApHAHTaM OCYIIECTBIICHHS HACTOSIIETO W300PCTEHMs, IPH HEOOXOIUMOCTH
BBILICYKA3aHHBIE BXOJHOE OTBEPCTHE VIS BBCTIEHMs 00pasiia CEMEHHON XHIKOCTH M BRIXOIHOS
OTBEpCTHE [ BBIBEICHHUs 00Opasna CeMCHHON JXKHIKOCTH MOIYT OBITH 3aKJIECHBI MPO3PAYHOM
TUTCHKOI JUTS IIPEXOTBPAIIEHHUS TOKA JKIIKOCTH MEX/Ty BXOJIHOH H BBIXOIHON Kamepamy 2,3.

CoracHoO pa3MUHBIM BAPHAHTAM OCYIIECTBIIEHHS HACTOSIICIO H300PETEHHS, BRIXOXHAS
KaMepa 3 pacIonoKeHa B pajialbHOM HANPABICHIH BHYTPb OT BXOJHOH Kamepb! 2.

COrjlacHO BApUAHTaM OCYIIECTBJICHMs HACTOAMIEIO M300PETCHHS, MHKpOKaHANbI 4
IPOXOMAAT B PaJMAIBHOM HAIPABJIEHHK MEXKIY BXOJHOH KaMepol 2 W BBIXOJHOHM Kamepo# 3,
TPHYEM MUKPOKAHAJIBI 4 COJCPIKAT IIIyXHe OTBETBICHHS 5, CKONIEHHBIE B HATIPABIICHUH BXOJHOM
KaMepbl 2 M OKaHYHBAIOIUECS 3aKPYTIJIEHHSIME CO CTOPOHBI BXOIHOH Kamepsl 2 ¢ paquycom R
3aKpyTIIEHU.

CorJIacHO APYTHM BAPUAHTaM OCYIIECTBICHHS HACTOSNIETO M300PETCHHUS, YCTPOHCTBO 1
IS 0TGOpa CIIEPMATO30M/I0B COACPKUT BEPXHIOIO YacTh 6, COJEPXKAIIYI0 BXOIHYIO KaMepy 2,
BEIXOJHYIO KaMepy 3, MUKPOKaHaIIbI 4, COCJMHSIONIME BXOHYIO U BBIXOJHYIO KaMEpbI 2,3, 4
HIKHIOIO 9acTh 7. BepXHss 4acTh 6 MOXeT ObITh BBINOJHEHA M3 GHOCOBMECTHMOTO IIACTHKA.
ITpMepaM# Takoro IUIACTHKA MOTYT CIY)XHTh HOJMMETHIMETAKPHIIAT (TIMMA), nosinyperaH
(ITY), BBICOKOTUIIOTHBIA M HU3KOILIOTHEIH nommotuieH (I19), nomumun (TIN), cHIUKOHOBLIH
kayuyk. HukHss qacTs 7 1Ipe/ICTaBIseT coO0H MIIOCKYIO IIACTUHY, BHITOIHEHHYTO U3 CTCKIIA MJTH
GHOCOBMECTHMOrO IUIACTHKA. B 9acTHOCTH, H¥DKHSS YacTh MOXET OBITh BBIOJHCHA U3
6HOCOBMECTHMOTO TIACTHKA, BRIOpaHHOro u3: momumermwmerakpuiara ([IMMA), moimyperana
(ITY), BBICOKOIJIOTHOTO ¥ HU3KOILIOTHOTO NOJMITHUIICHA (T19), mommumua (I1TM), cutmkoHOBOrO
Kayuyka. |IpuBeieHHbIH MepedyeHh OHOCOBMECTHMBIX IUTACTUKOB MPUBE/ICH TOJBKO B KaYECTBC
pUMepa, 1 IPH HEOOXOMMOCTH BEPXHSAA YacTh 6 M HYDKHSIS 4acTh 7 MOTYT OBITH BBIIIOJIHEHE] U3
THO00TO MOAXOASIIET0 OMOCOBMECTUMOTrO IIJIACTHKA.

B COOTBETCTBHH ¢ OJHMM M3 BAPHAHTOB OCYIIECTBICHHS HACTOAIIErO M300pCTEHHMS,
BEpXHsS ¥ HUKHSS 4acTH 6, 7 TEPMETUYHO COCIMHEHBL JAPYT ¢ JAPYTOM JIFOOBIM  TIOIXO/IAIIIM
criocoboM. B YacTHOCTH, TakMe CHOCOOBI M3BECTHBI B YPOBHC TEXHHKH U MOTYT BKIJIIOYATH,
HAnpUMeEp, KI€EeBOE COCTUHCHNE.

B COOTBETCTBUHM C Pa3IMYHBIMH BapMaHTaMH OCYIIECTBICHHA HACTOSIICIO n300peTeHus
06beM BXOJHOMN KaMephl 2 pased 1 MiL. BriGop Takoro o6hema BXOJHOH KaMephl 2 obycrnosieH
CTAHIAPTHBIM OOBEMOM CEMEHHOJ JKHIIKOCTH MALUEHTOB, KOTOPDIH COCTAB/IACT 3 mu. IIpu s3Tom
HEOGXOMMMO OTMETHTb, YTO MOIBITKA YMEHBIUNTH 00BEM BXOJHOH Kamephl 2 TPHUBENYT K

YMCHBINEHHIO KOHICHTpAUWHX ITOABMIKHBIX crepMaro3ouioB B BEIXOJHOM KamMepe 3 110 UCTCUYCHUHN
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30 MI/IHS/T mocie Hadana orbopa CHEpMATO30MI0B M, Kak CIEACTBHE, K IIOHMKCHHIO
sddexTuBHOCTH paboThl ycTpodicTBa 1 Jul 0TOOpa CIEPMATO30UIOB. Taxxe HeoOX0IUMO
OTMETHUTD, YTO yBETHUEHHE 06beMa BXOHON KaMephl 2 BIeUeT 3a COOOH yBeIMIeHHe rabapuToB
ycTpoiicTsa 1 ju1s 0T6Opa CiepMaTO30U/I0B, YTO IPUBE/ICT K yBEIMUCHHIO CTOUMOCTH ycTpoiicTBa
1 juist oTOOpa CIEpMaTo30MaA0B.

B COOTBETCTBUH C Pa3IMUHBIMH BAPUAHTAMH OCYIICCTBIEHHS HACTOSIIErO H300peTCHASA
00BEM BBIXO/IHOM KaMmepbl 3 JIEXHUT B JHala3soHe OT 0,1 mo 0,3 miu. Takoif 06beM BBIXOAHON
KaMepbl 3 BbIOpaH Ha OCHOBaHHMHM CTaHAAPTHOI'O IPOTOKOIA DKO, onpeaensiomero HeodxoaumMoe
KOJIMYECTBO U KOHICHTPAIIHIO CIIEPMATO30MIOB ISl OCTIENYIONIMX HCCIIC0BAaHMUHA.

CorIacHO pa3IMYHbIM BapHAHTaM OCYIIECTBICHAS HACTOSIICTO n300peTEeHUs, yCTPOUCTBO
1 st 0TOOPa CIIEPMATO30MI0B MOXKET HCTIOIB30BAThHCSl COBMECTHO C aBTOMATHICCKAM 103aTOPOM
JUIS BBEJIEHHS WA BBIBEJEHUS MCCIECAYyeMOro Marepuaia Wid KISTOYHOH CPEelbl BO BXOIHYIO
kamepy 2. COrNlacHO pas3iUYHBIM BapHAHTaM OCYHICCTBICHHUS HACTOAIICTO H300peTeHNs,
ABTOMATHYECKHI 7103aTOP MOKET IIPECTABISTH COOOM MOOOH H3BECTHBIN TIOAXO/ISALIMNA 103aTOp.

HeoGX0IUMO OTMETHTD, YTO OHUM H3 CII0CO00B NOBBIMEHHS 3G GEKTHBHOCTH U CKOPOCTH
paboThel ycTpoiicta 1 st oTbopa CIepMaTo30MJI0B HApsly € BBIICOMHCAHHBIMA ABIACTCA
YBEJIMUCHHE KOJUYECTBA MUKPOKAHAIIOB 4, KOTOPOE MOKET GBITH PAa3MELIEHO B YCTpOHCTRE 1 st
oTGOpa cIepMaTo30M0B. B CBSA3M ¢ OTUM IIpH U3TOTOBJICHUH MUKPOKaHAJIOB 4 nenecoobpasno
BEIOPATH MapaMeTpsl MUKpOKaHana 4 ¥ TEXHOJIOTHIO U3TOTOBJICHUS TaKHM 06pazom, YTOOBI IPH
COXpaHEHHH TpeGyeMbIX XapaKTePHCTHK MUKPOKAHAIIOB 4 Pa3MECTUTh MAaKCUMaJIbHO BO3MOXKHOE
KOJMYECTBO MHKPOKAHANOB 4 B ycTpoiicTBe 1 muist 0160pa criepMaro30uIoB.

B 4acTHOCTH, OJHUM W3 IapaMeTPOB, BIMSIONIMX Ha KOIHYECTBO MHKPOKaHATIOB 4,
KOTOPBIE MOKHO Pa3MECTUTh B YCTpOHCTBe 1 juist 0TOOpa CIEpMATO30HI0B, SBIACTCA PAlIYC R
3aKpyryIeHHs. YMCHBIICHHE paauyca R 3aKpyrieHus MHUKpOKaHaIoB 4 mo3BOJISIET Pa3MECTUTH
Gosblliee KOJMYECTBO MHKpOKaHAI0B 4 B ycTpoicTse 1 juis oTOopa CrlepMaToO30HIOB, 4TO
1103BOTISAET MOBBICUTB (G (HEKTHBHOCTS paboThl yeTpoiicTBa 1 1t 0TG0pa CIepMaTo30u/I0B 32 CHeT
yBeJIMUEHNs KOHTIEHTPAIIHH CIIEPMaTO301/I0B, OKA3aBILNXCs B BRIXOTHOH KaMepe 3 yctpoticTsa 1
JUlA OTOOpa CHEpPMATO30UJIOB, @ TAaKKe YBETHYHTH CKOPOCTh PabOTBHI 32 CHET yMCHBIICHHUSA
BpeMeHH oT6opa. Bmecre ¢ Tem mpm Bbibope R 3akpyrienus, obecneynBaroIero Hauboee
3 PEKTHBHYIO paboty ycTpoicTBa 1 JUTSE orbopa CIECPMaTO30HI0B,
HeOBXOIMMO PYKOBOJICTBOBATHCS HE TOJBKO KOMMYECTBOM MUKPOKAHAIIOB 4, KOTOPBIE MOXKHO
pasMecTHTh B ycTpoiicTBe 1 s oTOOpa CrepMaTo3oujIOB, HO U yHHTRIBATH 3¢ hEKTUBHOCTD
pa3BOPOTa CIEPMATO3OMIOB, B YACTHOCTH, 3aBHCAIIYIO OT R 3aKpyIJCHHS. Bce mpumepsl,
IIpUBEICHHBIE HIKE, CIIPABEUTHBEI [UIs yCTpoicTBa 1 s oT60opa CrIepMaTo30HI0B ¢ rabapuTamu

40x40 MM.
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B pasiuuHBIX BapHAHTaXx OCYIICCTBICHMSA HACTOSIIETO n3o0perenust paauyc R
3aKpyTJICHUs JIOKUT B Auanasone ot 30 MKM 70 100 MKM, 9TO HO3BOJIET pasMecTuTh oT 40 110
100 MUKpOKaHAaJIOB.

B COOTBETCTBHE C €ll¢ OJHMM BAapHAHTOM OCYIIECTBIICHHS HACTOAIIErO M300pETEHHS,
pajuyc R 3aKpyrnenus JIe)uT B IMANa3oHe OT 30 MkM 110 40 MKM, 4TO IIO3BOJIAET Pa3MECTUTD OT
75 no 100 xananos 4.

B COOTBETCTBHH C €ll€ OJHWAM BAPHAHTOM OCYIICCTBICHHS HACTOSIIETO H300pCTEHHMS,
pammyc R 3akpyryieHust IGKHT B JIMANIA30HC OT 75 MKM JI0 100 MKM, YTO MO3BOJISET Pa3MECTUTD
ot 40 10 50 MUKpOKaHasIoB 4.

CorllacHO NPEANOYTHTEIFHEIM BapHaHTaM OCYIICCTBIICHHS HACTOSIICIO U300peTEHNUS,
pajguyc R 3akpyriieHus JEXHAT B quanasone ot 50 MkM 110 55 MM, 160 0T 55 MKM J10 60 MKM,
6o oT 60 MKM 70 65 MKM, 1160 oT 65 MM g0 70 MxM, qu60 oT 70 MKM 10 75 MKM, 4TO
1103BOJISET pa3MecTHTh OT 50 10 65 MHKpOKaHanos 4.

B COOTBETCTBHM ¢ Haumbojiee IMPCIIOYTUTEIBHLIM —BapUaHTOM — OCYIIECTBIICHUSA
HACTOSIIEr0 H300peTeHus, paauyc R 3aKpyrieHus JeXUT B I1allasone OT 50 MKM 110 75 MKM, 49TO
T03BOJISIET TAKXKE PasMecTUTh oT 50 0 65 MUKpOKaHAIOB 4.

B ciyuae, xorna R 3axpyryenus Gombure, gem 100 MKM, B yCTpOHCTBE 1 nns orbopa
CIIEPMATO30HMI0B MOXHO Pa3MeCTHTh MeHbule 40 MHKPOKaHAJIOB 4, a npu 3HaueHuu R
3aKpyriaenus Menpiie, dyeM 30, B yKasaHHOM YCTPOHCTBE 1 moxuHo pasmectuth Oonee 100
MHKpOKaHaI0B. HeoGX0(MMO OTMETHTh, YTO HECMOTPS Ha TO, 4TO IIPH 3HAYCHHAX R 3akpyrnenus
MeHbIe, YeM 30 MKM, 00eCleunBaeTcs BO3MOXKHOCTD Pa3sMENIEHUs HAHOONBIIETO KOJIMIECTBa
MUKPOKaHAJIOB 4 B ycTpo#cTBe | juis 0T60pa CrepMaTto30M/10B, TaKOH BAPUAHT OCYIICCTB/ICHHA
He OITHUMaJIeH C TOUKH 3peHus obecnedeHus 3P GEKTUBHOrO pa3BopoTa CiepMaTo30H/10B, TaK KakK
npu R 3akpyrnenus MeHpme, deM 30 MKM, OTCYTCTBYET BO3MOXHOCTL pasBopoTa
CIIEPMATO30M/I0B KaK TaKOBasl.

B cBs13u ¢ 9TUM HauboJIee NPENOYTHTEIEHBIM BAPUAHTOM OCYLIECTBICHUS HACTOSIICTO
H306peTenus, 00eCmeyHBaOMEM BO3MOXHOCTE PasMEIICHHS MAKCHMAJIBLHOIO  KOIMYECTBA
MHKpOKaHaloB 4 B ycrpoiicTe 1 juis oTOopa CIEPMAaTO30HJIOB C obecneueHneM Hauboee
>¢(eKTUBHOTO Pa3BOPOTA CIEPMATO30HU/IOB, SBJISETCS BAPHAHT OCYMECTBICHUS, IPH KOTOPOM R
3aKpyIJIeHNs JEXHUT B AuanasoHe oT 50 Mxm jio 75 MkM. IIpu 5TOM KOIMYECTBO MUKPOKAHAJIOB
4, KOTOpOE MOKHO Pa3MECTHTBH B ycTpoHcTee 1 Juist 0TOOpa CrepMaro30H0B, OyzeT nexarb B
auarnaszone ot 50 1o 65.

Hapsiny ¢ Haubosiee IPEIOYTHTEILHBIM BapHAHTOM OCYHICCTBIICHHS HACTOALICIO
U300peTeHUs, ONTUMAIBHBIMK C TOYKH 3PEHHS ofecrieyenns BO3MOKHOCTH DPasMeIleHHs

MaKCHMAIbHOTO KOJMYeCTBA MHKpOKaHaIoB 4 B ycTpoifcTBe 1 Juist 0T60pa CriepMaTO30HI0B ¢
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obecreuenreM Hambosee JSPPEKTUBHOrO pPa3sBOpPOTa CIIEPMATO30MU]I0B OyayT BapHaHTHI
OCYIIIECTBIICHHS, COMIACHO KOTOPBIM Paiuyc R 3aKpyIjIeHMS JICKNT B IHAMAZOHE OT 50 Mxm 10 55
MKM, 160 0T 55 MKM 10 60 MM, 1100 0T 60 MKM 10 65 MxM, 160 0T 65 MkM 10 70 MKM, 1HOO
oT 70 MKM 110 75 MKM.

JIpyruM mapamMeTpoM, BJIMAIONIMM Ha KOJIMYECTBO MHUKPOKAHAJIOB 4, KOTOpBIE MOXHO
pa3MecTUTh B ycTpoiicTBe 1 s 0TO0pa CIEPMATO30MI0B, ABIACTCA MUHUMAILHOC paccTosiHuE
Mexay MuxpokaHaramu 4. Ha ¢ur. 5-7 B KadecTBC NpHMEpa MPEIICTABICHEI BO3MOXHBIE
BAapHMAHTHI B3AMMHOTO PACTIOJIOKEHHS IByX MUKPOKaHAJIOB 4 1o ¢ur. 3-4. B ognoM U3 BapuaHTOB
OCYIIECTBIIEHUS HACTOSIIErO H300PETCHHs, PACCTOAHUE MEXK/Y KaHATaMH COCTABICT OT 10 no
60 MKM, 4TO MO3BOJISET PA3MECTHTH 110 MeHbIIeH Mepe 30 MUKpOKaHaIOB 4 B ycrpoifctee 1 st
oT6opa cmepmaro3ounoB. CoriacHo JaHHOMY BapHaHTy, ycrpoiictBo 1 juia  orbopa
criepmaTo3ouoB u3rotosiaeno u3 [IIMC no meromy msrkoit nurorpadun. CoracHoO JaHHOMY
METOJy HM3TOTOBJICHHS, MacTep-QOpMBI JUI H3TOTOBIICHHUS yCTpoiicTBa 1 H3rOTaBIMBAIOTCA
MetonoM (otosuTorpadun B pesucre SU-8 Ha KpEMHHEBOH MOUTOKKE.

Ha ¢ur. S5 mnpeacTasieH NPEANOYTATEIBHBI BAPUAHT B3AUMHOTO  PaClOJIOMCHHA
MHKpOKaHANOB 4 B ycTpoiictse 1 uist 0TOOpa criepMaTO30M10B. Taxoe B3aMHOE PacIioJIOKEHHE
SBIIsETCS HAMGONICE ONTHMATBHBIM BAPHAHTOM PACTIONOKCHHS MUKPOKAHANIOB 4 ¢ TOUKH 3PCHUS
TPYLOEMKOCTH W3TOTOBICHHSA, a TaKKe OOCCICUCHUS MMHMMAILHOTO pPacCTOSHUS MEKILY
MUKpOKaHAIaMH, 00yCIOBICHHOro GopmMoii MUKPOKAHATIOB 4. Bmecte ¢ TeM, BBUJY TOrO, 4TO
ofecreuen0 MHHAMAIBHOE PACCTOSIHHE MEXIY MHMKpOKaHallaMH, KaK CIICCTBUE, MOXCT OBITH
pasMeileHo GoJIbIee KOIMIECTBO MUKPOKAHAIIOB 4 B ycrpoiictse 1 U1t 0T00pa criepMaTo30H/I0B.
Kak mpescrasiieHo Ha QHI. 5, Hayasa JIByX COCEIHUX MUKPOKAHAJIOB 4: BepXHETO MHUKpOKaHana
4 ¥ HYOKHEro MEKPOKAHANa 4 - COBIA/AIOT, YT YIPOIIAET IPOIECC H3TOTOBICHAA MUKPOKaHOIOB

4, TaK KaK He HY>XHO YYHUThIBaTh CMEIIIEHE MUKPOKaHAIOB 4 OTHOCHUTEJILHO APYT Apyra.

Ha ¢ur. 6 IpeaCTaBIIeH elle O/IUH BAPHAHT B3aUMHOI0 PacIoIOXCHU MHKPOKaHAIOB 4 B
ycrpoiictBe 1 s oTOGopa CIepMaTo30H/I0B. B3auMHOE PACIOJNIOKEHHE MHKPOKAHAIOB 4,
Mpe/ICTaBAeHHOE Ha GUT. 6, MO3BOJISLCT PA3MECTHTE TAKOC JKE KOJIMIECTBO MHKPOKaHAJIOB 4, KaK
¥ B Clydae, TpejcTaBieHHOM Ha ¢ur. 5. O/HAKO, KaK BHIHO M3 ¢ur. 6, Hayaga COCCIHUX
MHKPOKAHAIIOB 4 CMEIEHb! OTHOCHTENBHO JAPYT APYTa, YTO IPHBOIUT K YCIOKHCHHIO nporecca
W3rOTOBJIEHUST MHUKPOKaHOJIOB 4, Tak KakK, BO-TIEPBBIX, IIpH GOpPMHUPOBAHMH  KaXJIOTO
NOCIEAYIOMEr0  MHKpOKaHana 4 HeoOXOAMMO — YYATBIBATH  CMEIICHHC OTHOCHUTEJIBHO
Ipe/ABLIYINEr0 MHKpOKaHaia 4, a BO-BTOPBIX, KOJHMHYECTBO [IyXHX OTBETBJICHUN y COCEIHHUX

MHKPOKaHaJIOB MOXCT OTINYaThCH.
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Ha ¢ur. 7 npecTaBlieH ele OJMH BAPHAHT B3aHMHOTO PACIIONOKEHHS MUKPOKAHANOB 4
B ycTpoicTBe 1 st 0T60pa crepMaTo30u/10B. Takoe B3aNMHOE PacrioiOKCHIE MUKPOKaHAIOB 4
03BOJISICT PA3MECTHTh MEHbIIlE MEUKPOKaHalioB 4 B ycTpo#cTee 1 juist 0TOOpa CriepMaTo30uIoB

110 CPaBHCHHUIO € BBINICOITMCAaHHBIMU BapHaHTaM¥ B3aUMHOT'0O pa3sMCIICHUA.

VerpoifctBo 1 juist ot6opa criepmMato30uI0B paboTaeT CIEAYHOIHM obpazom. Ilepen
HavyaJIOM 0T6Opa BXOJHOE OTBEPCTHE I BBEICHUS 00pasla CeMCHHOH KHIKOCTH BO BXOIHYIO
KaMepy 2 M BBIXOJTHOE OTBEPCTHE JUIS BEIBCJCHHA 00pasiia CCMEHHOH XHIKOCTH M3 BXOJHOH
KaMepsl 2 3aKJIEUBAIOT IIPO3PAYHOM IJIEHKOM JUIs NPEIOTBPAIICHHSA TOKA XKHIAKOCTA MEXIY
BXOJHOM ¥ BBIXOAHOM Kamepamu 2, 3. Jlaiiee, yepe3 BXOJHOE OTBEPCTHE JUIs BBEICHHS 00pasla
CEeMEHHOM JKHUIKOCTH BO BXOHYIO KaMepy 2 BBOJAT KJIETOUHYIO Cpejty. 3aTeM KICTOUHYIO Cpely
OTKAUMBAIOT U3 BXOMHON KaMephl 2 Hepe3 BBIXOJHOE OTBEPCTHE Ul BBIBEIEHHs oOpasua
CEMEHHOM JKHIKOCTH TIOCPEACTBOM aBTOMATHYECKOTO JI03aTOPa, 8 BMECTO KJICTOYHOH CPE/ibi BO
BXOHYIO KaMepy 2 3arpykaroT obpasen cemenHoi xuakoctu. [Ipornecc otOopa criepMaTo30110B
HAYMHAETCH TIOCHE 3arpy3Kd 0o0pasia CEMEHHON J>KMIAKOCTH BO BXOJHYIO Kamepy 2 H
ocymecTBIseTcs B TedeHud 30 MHMHYT B YCIOBHSX MHKYOAalMu yCTpOHCTBA 1 s
orGopa criepmato3ouioB pu Temieparype 37 °C. Iocie 3arpy3ku 06pasiia CeMEHHOM KHIAKOCTH
BO BXOJIHYIO KaMepy 2 TIO/[BH)KHBIC CIIEPMATO30M (bl HAYMHAIOT CIlyIaiHbIM 00Pa3OM JBUIaTLCS
BO BXOMHOH Kamepe 2. Jlayee, MOABUIKHBIE CIEPMATO30M/IBI ITONA/AIOT B MHKPOKAHAIBI 4,
COE/IMHSIONINE BXOHYIO M BBIXOJHYIO KaMeps! 2, 3 M IPOXO/ISIHe MEXIy HUMH B PaHAIEHOM
HarpaBlieHud. B MUKpokaHanax 4 CHepMaTo30M (bl HAYMHAIOT JBUIaThCS IPEMMYIIECTBCHHO B
yIJIaX KAaHATIoB 4 B HAIPABIEHAH OT BXOHOM KaMephl 2 K BRIXOXHOH Kamepe 3. Eci 1o kKakum-
TO UpUYMHAM CIIEPMATO30MA PA3BEPHYJICS M HAYal JBUTATBCA B  NPOTHBOIOJIOXHOM
HANPABJICHAM, TO 3a CYET HAlM4Msi OTBETBJICHHH 5 criepMaTo30mj OyIeT IEpEeHANPaBICH B
BBIXOMHYIO KaMepy 3. AH&JIOTHYHBIM 00pa3oM OyJeT OCYIIECTBIATHECS NEPCHANpPABICHUC
CIICPMATO30MI0B, CJY4aifHO [ONABIIMX M3 BBIXOJHOH Kamepsl 3 B  MHKpOKaHal 4.
Hacrosiiee M300peTeHHe HE OTPAaHMYCHO KOHKPETHBIMM —BapHaHTaMM  OCYIICCTBIICHHUS,
PAacKpHITHIMA B ONMCAHUH B HMJUIIOCTPATHBHBIX LEJSIX, M OXBATBIBAET BCE BO3MOXKHLIC
MOZM(UKAIMK 1 ATHTEPHATHBEIL, BXOUIIINE B 00BEM HACTOSIIETO H300PETCHIS, ONIPENeIeHHbIA

dbopmynoit n3o0peTeHHs.
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GOPMYIJIA USOBPETEHHA

YeTpoieTBo yist 0TO0pa CriepMaTo301/10B, COepKallee:

BXOJHYIO KaMmepy, KOTopas MMeeT HE3aMKHYTYIO OKPYXKHYIO (GopMy ¥ Ha NPOTHUBOIOIOXKHBIX
KOHLIAX KOTOPOM BHINOIHEHbI BXOJHOE OTBEPCTHE JUIA BBEICHUA o0pasiia CeMEHHOM XHAKOCTH BO
BXOIHYIO Kamepy M BBIXOJHOE OTBEPCTUE Ul BBIBCACHHS obpa3ua CEeMEHHOH XH/IKOCTH H3
BXOJIHOH KaMepbl,

BBIXOJIHYIO KaMepy, PacIioOKEHHYIO B pa/iiaibHOM HanpaB/ieHHH BHYTPb OT BXOZIHOM KaMephl;
KaHAJIBI, COCAMHSIOLIME BXOAHYIO M BBIXOAHYIO Kamepbl W TPOXOAALIME MEXK1y HUMH B
pazinasbHOM HamnpasJ/CHUH,

TIpMUYeM KaHallbl COAEPIKAT [ITyXUE OTBETBIICHUA, CKOIEHHDBIC B HANPABIICHHH BXOAHOH KaMepbl U
OKAHUYMBAIOLIMECS 3AKPYIJICHUSMH CO CTOPOHbI BXOJHOM KaMephbl C PaiiycOM 3aKpyI/ieH!A OT 50

MKM 10 75 MKM.

2. YeTpoiicTo 1o 1. 1, B KOTOpoM JIroG0€ MONepesHOe CeYCHUE KXKI0r0 KaHana, BIoHas [lyXHue

OTBETBJECHUSA, ABJIICTCA NPAMOYT'OJIbHBIM.

3. Yerpoiictso mo m. 1 win 2, B XOTOPOM IJlyXye OTBETBIICHUS PACIOIOKCHBI aCCHMETPUIHO

OTHOCUTEJILHO OCH COOTBETCTBYIOHIEIO KaHajla.

4. YcTpoceTBO 110 Mobomy U3 mit. 1-3, B KOTOPOM rTyGHHA KaHAJIOB COCTaBISET OT 25 MKM 10 45

MKM.

5. Vcrpoitcto 1o smobomy u3 mn. 1-4, B KOTOPOM LIMPHHA KaHAIOB yMEHbLINACTCS OT

MaKCHMATTbHOTO 3HAYCHHs Y BXOJIHOH Kamepbl K MUHUMaTbHOMY 3HAYEHHIO y BBIXOIHOH KaMephl.

6. YCTPOMCTBO 110 11. 5, B KOTOPOM MMHMMaJlbHas IIMPHHA KaHATIOB COCTABJIACT OT 20 mkm 0 80

MKM.

7. Yerpo#cTBo mo nroGoMy u3 ni. 1-6, B KOTOpOM MHHHMAJILHOE PacCTOSHHE MEXLy KaHajlamu

cocrapnseT oT 10 Mkm 10 60 MKM.

8. VerpoiicTeo 1o arobGomy M3 nm. 1-7, HWKHssS 4acTh KOTOPOTO BBITIOJIHCHA M3 CTCKIIA WK

OUOCOBMECTUMOIO ITIACTHKA.

9. YcTpoiicTBo 110 odomy K3 0. 1-8, BepXHsist HaCTh KOTOPOTO BBINOJIHEHA W3 GHOCOBMECTUMOFO

IU1aCTHKA.



20

10. Kanan anst HampaBJICHUSA CIIEpMATO30HUI 0B, co;lepxcamuﬁ BXOIHO€ M BbIXOJTHOC OTBEPCTHUS K
r/iyXu€¢ OTBETBJICHHs, CKOIICHHBLIC B HAIIPABJICHAM BXOJHOI0 OTBEPCTHS W OKaHYHBAKOUIHMECH

3aKPYTJIEHHSAMHU CO CTOPOHBI BXOAHOIO OTBEPCTHS C PAHYCOM 3aKpyryeHus 0T 50 MKM 0 75 MKM.

11. Kanan no 1. 10, mroboe nonepevHoe ceueHue KOTOPOro, BKIIoYas MOMepevyHoe CEUCHUE IITyXUX

OTBGTBHGHHﬁ, ABJIACTCA NPAMOYTOJIbHBIM.

12. Kanan no m. 10 win 11, B KOTOpOM IJIyXU€ OTBETBJICHHUS PACIIONIOKEHBl aCCUMETPHUYHO

OTHOCHUTEJIbHO OCH KaHaJia.

13. Kanan no mmo6omy u3 . 10-12, rinyGrHa KOTOPOro COCTaB/IAeT OT 25 MKM 10 45 MKM.

14. Kanan nmo moGomy u3 ni. 10-13, mwupuHa KOTOpPOro yMeHbLIAETCs OT MaKCHMajlbHOIO

3HA4YeHHA Y BXOJHOIO OTBEPCTHUA K MHHHMAILHOMY 3HAYCHUIO Y BBIXOJHOIO OTBEPCTHA.

15. Kanan no 1. 14, MUHMMasIbHas LIMPHHA KOTOpOro cocrasiser oT 20 Mkm 10 80 MkM.
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