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BBEJEHUE

[ITHIIEBOACTBO B HACTOSINEE BPEMs HTPAcT OOJBIIYIO POJb B PEIICHUH
rio0anpHONM TpoOJIeMbl oOecTrieueHUs] HACEeIeHUs ITOJHOUEHHBIMH TIHIIIe-
BBEIMH TPOJYKTaMH, IOTPEOHOCTh B KOTOPHIX €)KETOJHO YBCIUYUBACTCS Ha
3-5 %.

BaxnelmM 3BeHOM B TEXHOJIOTMH NMPOU3BOJICTBA SIUIl U MACA CEIbCKO-
XO3AWCTBEHHOM NTHIBI sBIsieTCs WHKyOamus. OT TOro, HACKOJBKO Ipa-
BHWJIBHO OCYIICCTBISIOTCS BCE TEXHOJOTHMUECKUE MEPOIPUATHS HHKYOaInu
SINII, B 3HAYUTEIBFHON CTEIICHH 3aBHCAT PE3YJITaThl BHIBOJAUMOCTH MOJIOJ-
HSKa U JaJIbHEHIIast MPOyKTUBHOCTD MTHUIIBL.

WukyOaruro HeIb3s OTPHIBATH OT BCErO KOMIDIEKCa MIPON3BOICTBCHHOTO
nporecca. be3 HayyHO 000CHOBAHHOTO KOPMJICHUS, BBIPAIIUBAHUSI, COMCP-
JKaHWS TTUIBL, a TaKXKe MPaBWIHHO OPTaHW30BaHHOH IUIEMEHHOH paboTHI
HEBO3MOXXHO TOJYYHUTh TMOJHOIICHHbIE WHKYOAllMOHHBIE SHIIa U BBIBECTU
Ka4eCTBEHHBIN MOJIOTHSK, OTBEYAIOIINI COBPEMEHHBIM TPEOOBAaHHUSAM IIPO-
MBIIIJIEHHOTO NTUICBOJICTBA.

CoBpeMeHHass WMHKyOamus OCHOBaHA Ha MPUMEHEHHH CIICHATBEHOTO
000pyI0BaHUs, WHKYOATOPOB, OCHAIICHHBIX ABTOMATH3MPOBAHHBIMU CH-
CTEeMaMH YIIPABICHUS PEXUMOM HHKyOanuu. COBpeMEHHBIE WHKYOATOPHI
MOTYT HCIIOJIB30BAaThCS ISl MHKYOAI[MM SIMIl BCEX BHJIOB CEIIbCKOXO3sIi-
CTBEHHOM NTULBI U UMEIOT BMeCcTUMOCTh OT 10 10 120 ThIC. IITYK.

Sino nTuikl GMOIOTHYECKU MPUCTIOCOOTIEHO K Pa3BUTHIO BHE MaT€pPUH-
ckoro opraam3Ma. OIIIOJOTBOPEHHOE SHII0 COACPKUT B ceOe BCe BEIIECTBA,
HEOOXOIUMBIC NI MOTHOLEHHOTO pPa3BHUTHS 3apojsiia. V3BHe B mepuon
HMHKYOAIlMM B HETO IMOCTYMaeT TOJBKO KUCIOpo. SIHII0 0OueHb XOpouIo 3a-
OIMIICHO OT HeONaronmpHsATHBIX BHEITHUX BO3JACHCTBHH M MEXaHHMICCKHUX
MOBPEKICHUM TBEPOM U IPOYHOM CKOPIIyIOi. B TO ke BpeMs ckopiyna u
ee 000JI0YKY TIPOHUIIAEMEI [T Ta30B U BOJSHBIX ITAPOB.

PesynbTaThl KpYyrJIOrOJ0BONW HMHKYOAlMU 3aBHCAT OT YCTAHOBIICHHS
HAyYHO OOOCHOBAHHOTO, IMPOBEPEHHOTO MPAKTUKOM peXHMa WHKYOaIWu.
Pexxum mHKyOannu pa3pabaTbiBaloT U MPOJIOJDKAIOT COBEPIICHCTBOBATh HA
0a3e 3aKOHOMEPHOCTEH SMOPHOHAIBLHOTO PA3BHTHS MTHIIBI, OPraHH3AIHU
KOHBelepa 3aKJIaJoK P BBIBOJIE MOJIOIHSKA KPYIMHBIMH MAPTUSIMH BO BCE
CE30HBI, a TaK)Ke OHMOJOTHYECKOTO KOHTPOJISA 32 KAYECTBOM SIHII M SMOPHUO-
HaJbHBIM Pa3BUTHEM B MPOIIECCEe MHKYOAIIHH.

Buomorndeckuii KOHTPOIh MHKYOAIlMM CTal OCOOCHHO aKTYaJbHBIM B
CBSI3U C PAa3BUTUEM TMPOMBIIUICHHOTO NTHUIEBOJICTBA, TaK KaK OH H3y4aeT



TIPUYHHEI, BEI3BIBAOIIIE HAPYIICHHE SMOPHOHANEHOTO Pa3BUTHA CEIbCKO-
XO3SAWCTBCHHON MTHIBI. 3HAHUC MPHUYHH, 00YCIOBIUBAIOIINX THOETb 3ap0-
JBIIEH, TI03BOJIIET CBOEBPEMEHHO YCTPAHATh MX W TAKUM OOpa3oM IIOBHI-
IaTh BBIBOJ MOJIOMHSIKA. OTIHYUS B 3MOPUOHATBHOM pPa3BUTHU BCEX BH-
JIOB CEJIbCKOXO3SICTBEHHON NTULBI B OCHOBHOM CBOJSTCSI K HEOJUHAKOBOU
CKOPOCTHU Pa3BUTHS OTJEJIBHBIX CUCTEM W OPTaHOB B CBSI3U C Pa3HOU Mpo-
JOJDKUTEIFHOCTHIO HHKYOAITMOHHOTO TIepHOIa.

OnHOl W3 BaXHEHIIMX 3a7a4 B OOJIACTH WHKYOAIlMH SIBISICTCS paspa-
00TKa 5HEPro- M pecypcocOeperaroux TEXHOJIOTHH C OJHOBPEMEHHBIM
MOBBIINICHUEM TOKa3aTesieii HHKyOau 1 00Jiee MOJHBIM HCIOJIb30BAHUEM
HMEIOLIUXCS MOIIIHOCTEM.

Ocoboe BHUMaHHE HEOOXOIUMO YHACIATh MPEIBIHKYOAIMOHHON 00pa-
0OTKe SUII, TOCKOJNBKY OHa UTPacT OONBIIYIO pOJb B TIOBHIIICHAH BBIBOIH-
MOCTH NTEHIIOB CEJIbCKOXO035MCTBEHHON NTULIBI. B HacTosiee BpeMs cyie-
CTBYIOT Pa3HOOOpa3HBIE CIOCOOBI M METOIBI 00pPaOOTKH MHKYOAIIMOHHBIX
SIML, OJIHAKO HYXXHO OT/AABaTh MPEANOYTEHHE YKOJOTUYECKH Oe30IacHbIM,
9HEPro- U pecypcocOeperaromumM, KOTOPEIC YBETNIUBAIOT BEIBOJ MOJIOTHS-
Ka ¥ ero Ka4ecTBO.

Takum 00pa3zom, WHKyOamus AWM CETHCKOXO3IHCTBEHHOMN MTHUIIBI — 3TO
OCHOBa MHTEHCH(HUKANY TPOMBIIIJIEHHOTO NTUIeBOACTBAa. OHA MMO3BOJISET
MIPEBPATHUTh NTUIICBOACTBO B BHICOKOTOBAPHYIO M PEHTAOCIBHYIO OTpAaCIib
CEJIbCKOI'0 XO35UCTBA.



1. ICTOPHSA BOBHUKHOBEHN A
N NNEPCIIEKTUBBI PABBUTUSA UHKYBAIIUN

[epBbie cBeneHnst 00 MHKYOAIMH U] COAEPIKATCS B TPyJaX IPEUECKUX
ncropukoB ['epomora (oxomo 425 met no H. 3.) u Juonopa (coBpeMeHHMKA
Lle3apst u ABrycra). Hexoropsle u3 apeBHEHIINX MHKyOaTOpUEB COXpaHH-
JIMCh U 0 HALIMX JHEH, HaIpuMep, eTUNETCKIE NHKYOaTOPHU MpPEeACTaBIs-
T cO0OH IBYXSTa)KHbIE CTPOEHMS W3 TIIMHBI MM 00O0XOKEHHOTO KUpIHYa,
MOYTH Ha MOJOBHHY BBICOTHI HaXOIINECs B 3eMie. B BepxHee oTneneHue,
B KOTOPOM HaXOJWINCH siiilla, TEMJIbII BO3AYyX MOCTYIAN U3 HUXKHETO dTaxKa
yepe3 OTAYLIIMHBL. BEHTWIAMS OCYIIECTBISIaCh Yepe3 OTBEPCTHSA B
Hapy>XHBIX CTeHax 371aHus. HKyOupyeMsble siflia HOBOpaduBaiIl TP pa3a B
cytku. Ha 12-if nenp oborpeB nHKyOaTopus npekpamany. CTerneHs HarpeBa
SMIl U BO3[yXa OIpENe/sUIM Ha OINyNb HIM NPUMEHSIH CHeIHATIbHYIO
CMecCh calia M Macla, IaBsIytocs npu temmeparype 37-40 °C.

B Kurae unkybOarueii sui 3anuManuchk cebire 2000 net Haszan. Wuky-
0aTopuu MpEeACTaBIUIM COOOH mpocThle (haH3BI-Ma3aHKH, HAIIOJOBUHY
BPBITBIE B 3eMJII0. BHYTpH HMX OBUIM pacroIOKEHBI MeYd ¢ KOTJIOoOpas-
HBIMH yTiTyOneHUsAMHU. B HUX HachImaiy 1ol MpocessHHOM 3eMiIn, a MOBepX
CTaBWJIM KOp3uHY C sinamu. CyIecTBOBall Takke€ OYEHb CBOEOOpa3HBIN
MeToJ HMHKyOammu sun yTok. Kop3wHbl C siimamMu CTaBHWIIM B JITMHHBIA
SIIMK U CO BCEX CTOPOH OOKIIA/BIBAIM PUCOBOW HICITYXOW, KOTOPYIO IIEpHO-
JMYECKH ITPOTPEBAIH.

B crpane Tan (Cuam), pacmoyio)K€HHOW HEIANIEKO OT IOXKHBIX TPAHMII
Kutas, B rayxoii JepeByIIke MOXKHO YBHIETh AECSATKH TNIMHSHBIX TOPIIKOB,
pacCTaBIEHHBIX IIOA OTKPHITHIM HEOOM y aBepeil 0aMOyKOBOH XIKHUHBI
cuaMmIia. B ropmkax mioTHbIE psIbI UL IEPECHITaHbl MIKHHOW. JTO caM-
CKHI CONHEUHBIH MHKyOaTop. Sliila B HEM NepeKiIaabIBaloT HECKOJIBKO pa3
B JIeHb: BEpPXHME PsAbl NEPEeMENIaloT BHU3, a HIDKHHE — BBEpX. Bce 3To
IIPOBOJUTCS 1O CTPOTHM IIPaBHJIaM, MHA4Y€ BMECTO LBIUIAT MPH MajsIeM
TPOMUYECKOM COJIHIIE JIETKO ITOJIYYUTh IPOCTO IIEYEHBIE SHIIa.

B XVII 8. B EBpone mosiBuiics nepBbIif HHKyOaTOp, MPEACTaBISIONIIHA
co0oit smepeBsHHBIA smuK. HeoOxoanmasi Temmeparypa IMojiepKHBaIach
JIaMIIaMH, TEIUIO OT KOTOPBIX IO JKEJIE3HBIM TPYOKaM IPOXOAWIIO B MHKY-
6anmoHHOe oTAeneHue. M3o0perareneM 3Toro MHKyOartopa OBIT WTANIbSH-
ckuit ¢pusuk Jxosanuu Ilopro.

Wntepecen nakybaTop matckoro mMexannka Koprenuca [[peGenia (BTo-
past monosuHa XVII B.). B HeM aBTOp MCIIONIB30BANI TEPMOPETYJISTOpP COO-
CTBEHHOHM KOHCTPYKIIWMH, a B Ka4eCTBE MCTOYHHKA Tera — Boxy. Ho n306-



perenue [Ipebemna 6puto 3a0pITOo. Heymady eBporeiiieB 3aHAThCS HHKYOa-
LUel 1Mo erureTckoMy oOpaslly Hy>KHO OTHECTH TJIaBHBIM 00pa3oM K He-
BO3MOXKHOCTH OIPE/ICICHHS TEMIIEPATyphl B HHKYOaTOpax.

[epBble MHKYOATOPH! OBUIM CIMIIKOM I'POMO3JKH M MajlOpPEHTa0EIbHBI
(nukyGarop ®dyko, boremana u 1p.). 3aTeM yCTpOMCTBO HHKyGaropa Imo-
CTETICHHO YCJIOXKHSUIOCh. M300perareny cTpeMUIINCh K TOMY, YTOOBI TeMITe-
patypa B MHKyOaIlMOHHOM KaMepe BEIpaBHMUBAJIACh caMa COOOM, a ISt 3TOT0
HYKHBI ObUTH TIpUOOpHL. [lociie co3maHus TakuxX mpuOOpoOB OBLTO pa3pado-
TaHo 6onee 60 TUIIOB Pa3MTMYHBIX MaJOTa0apUTHBIX HHKYOaTOPOB.

B 1870 r. B CIIA nosBunuchk uHKyOatopsl I'paBuca u PanxiuHa, B
1874 r. Bo ®pannmu — naKyOatop ApHy-Pynse. B Poccun kyctapHOe u3ro-
TOBJICHHE MEJKUX HMHKyOaTopoB Obuto opraHu3oBaHo B 1913 r. IlepBeM
KOHCTpyKTOpoM mHKyOatopa Obu1 A. T. BomotoB (1838-1883). On mpexn-
JIOKMJI MTHKYOUPOBATH sIHLa TyTeM 000TrpeBa MX 3a)CKEHHOW JIAMITOM.

C 1928 r. 8 CCCP Havanm BBITyCKAaTh HHKYOATOPHI COOCTBEHHOTO TIPO-
n3BoacTBa Ha JlroOepenkom 3aBoge «Crnaprak» MockoBckoW o00macTu:
Menkne oxHokamepHble mHKyOaTtopsl K-1 Ha 154 siima; mByxkaMepHBIC
HK-2 na 308; uetnipexxamepHbie UK-4 Ha 616; kpynHble CEKIIMOHHbIC MH-
kybOatopsl «Cmaptax» Ha 9000, 12320, 24640, 49280; mxadpusie MIIC-16
Ha 44520; xomOunupoBannsie ['TIY-5 Ha 58800 smn. C 1947 r. Obu1 Hana-
KEH BBITYCK AJICKTPHUYECKUX MEXaHM3WPOBAHHBIX M aBTOMAaTU3MPOBAHHBIX
nHky6aropoB «Pexopa-39» Ha 39 teic. u BUP-9 Ha 9 ThIC. siul, CEKIMOH-
HeIXx UCK-2,4 m1 UCVY-24 u mkadHBIX 3MeKTPUPUIIIPOBAHHBIX aBTOMATH-
3UPOBAaHHBIX HHKY0AaTOPOB «YHUBEpCA» Pa3HBIX MOIIHOCTEH.

B nacrosimee Bpemst Ha GonmbmmHCTBe nTHnedabdpuk Poccun m crpan
CHI" ucnons3ytorcst uakyoatopsl UVII-®-45 u UYB-®-15, koTopsie yxe
ncuepnaiu cBoil pecypc M TpeOyroT 3ameHbl. IlosTomy Ha poccuiickom
PBIHKE MOSBHIINCH HOBBIC WHKyOaTopbl KoMmmanuu «Mukposmy (UI1-36 u
NB-18), dupmsr «Peseps» (PI1 u PB), OAO «Ilsturopckcensmariy (miKa-
o1 kEMKA-TICM» cepun VH) u ap.

B pasButum Teopuy M NMpPaKTHKH MHKYyOanuu OOJIBINYIO POJb CHIMpANIN
poccuiickue ydeHsle, IpH 3TOM ObUIa CAeTaHa MOMBITKA ONPEAETIUTh 3Hade-
HHE OTJENbHBIX (PU3NUECKHX (aKTOpOB ee pexuMa. bonbioit Bkiax B Teo-
pHUIO M MpakTHKy MHKyOamnu BHec B. B. @epamnanmos. Im mocratouHo
rITyOOKO MCCIIEIOBAaHBI BOIPOCH! €CTECTBEHHOTO BBIBOJIA HACEIKaMH, JaHa
OlleHKa MHKYOaIlMOHHBIX KayecTB Aull. BriepBbie OH 00paTni BHUMaHUE Ha
BKHOCTH KOJICOAHMIA TeMIlepaTypsl Bo3myxa npu nHkybanuu. b. K. Toperr-
Kui pa3paboTajl OCHOBHBIE NPOW3BOJICTBEHHBIC YCTAHOBKHM JUISl TIPOMBIIII-
JICHHOTO WHKYOaTOpHs C YYeTOM IMepeOBOT0 OIBITa IEXOB HHKyOarmu
nepsbix UIIC CTaBponoasckoro kpasl.
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Ha ocHoBe MHOrojeTHUX uccieqoBaHUM Bcecoro3Hblid HaydHO-UCCIIE-
JOBAaTENECKUN W TEXHOJNOTHYECKHH WHCTHTYT nTrneBonacTBa (BHUTHUII)
pa3paboTai TEXHOJIOTHIO WHKyOarmu: TpeOOBaHUS K WHKYOAIIMOHHBIM Sii-
11aM ¥ METOJMKY UX OLICHKH; PEKUMBI XpaHEHHUs SIUII; METOJIbI OLICHKU BBIBE-
JCHHOTO MOJIOJHSKA, OMOJIOTHYECKOTO KOHTPOJIS 32 NHKYOaIIMOHHBIMH Kade-
CTBaMH SIMIl, SMOPUOHANBHBIM PA3BUTHEM MTHIBI M PEKHUMOM HHKYOAIUH;
TEXHOJIOTHYECKHE TIPOLIECCHI P MHKYOUPOBAHUU KPYTHBIX MapTHid SHIL.

3HAaYNTENbHBIA BKJIAJ B Pa3BUTHE HAYYHBIX HCCIEIOBAHWN IO MHKYOa-
MM ¥ BHEAPEHUIO MEPEJOBOTO OMNbITa B NTHIEBOJYECKUX XO3sHCTBax
BHecu mpodeccopa M. B. Opinos, I'. K. Otpeiranses, H. I1. Tperssikos,
C. O. Ilenstuep, I1. I1. Haperko, 3. 3. [leanomxkkesud, b. @. Beccapados,
I'. C. Kpoxk, U. I1. KpuBonuuus u ap.

YBenuyeHne MacTaboB paboThl COBPEMEHHBIX HHKYOATOPUEB MPHUBEIIO
K HEOOXOIMMOCTH YCOBEPIICHCTBOBAHMS TEXHOJOTHH WHKYOAIlMH, TaK Kak
pa3BUTHE NTHULIEBOJCTBA B 3HAYUTENIBHOIN CTENEHU 3aBUCHUT OT Iporpecca B
HHKY0aTOPOCTPOCHUH.

OCHOBHBIMH 33aJjauaMH B 00JIACTH HHKYOAaTOPOCTPOCHHS SBIISIFOTCS CIie-
IyIOIIUE:

® PaCIIMPEHUE KOJIMYECTBA BBIMYCKACMbIX HHKYOATOPOB IO HX THITY,
€MKOCTH U Ha3HAYEHHUIO;

® TIOBBINICHHE 3KCIUTYaTAIIMOHHBIX XapaKTEPUCTUK HHKYOATOPOB ITyTEM
WCTIOJIb30BaHUsI COBPEMEHHBIX JOCTH)KCHUN HAYKU M TEXHUKU;

® TIOBBIIIICHHE BBIBOJUMOCTH SIUIl M XKU3HECTIOCOOHOCTH MOJIOHSKA,
CHIDKEHHE 3MOpPHOHAIBHON CMEpPTHOCTH, COBEPIICHCTBOBAHHE IIPUEMOB
OHMOIIOTHYECKOTO KOHTPOJIS 32 MPOIlecCaMi HHKYOAITUH;

® 3aBEpIICHUE TEPEBO/Ia MPOMBIINUICHHBIX HHKYOATOPHEB Ha 0E30TX0J-
HYI0 TEXHOJIOTHIO UCIIONB30BaHMs HHKYOAIIMOHHBIX SHII C MAKCHMAaJbHBIM
BBIXOJIOM KH3HECITOCOOHOTO MOJIOTHSIKA;

® MOJIEpHH3AIUS JEHCTBYIOIUX HWHKYOATOpPOB W MEXaHHW3allus BCEX
TEXHOJIOTMYECCKUX ITPOLIECCOB;

e pa3paboTKa PHEProcOCPErarX TEXHOJIOTUH MPH KPYITHOMACIITA0-
HOUM MHKYOAIK ¢ SKOHOMHEH AJIEKTPUIECKON SHEPTHH, BOJIbI, TEILIA;

® YCOBEPIIICHCTBOBAHUE METOJIOB COXPaHEHHUsI MHKYOAIIMOHHBIX KaueCTB
SIMI] B TEUEHHE JUIUTENbHOro cpoka (15-30 mHeit), yTo nos3Bosut Gonee pa-
LHOHAIBHO COJEPIKaTh POJUTEIHCKOE CTal0 MTHIBI, TTOBBICUTH KO3 HIIH-
€HT UCIIOJIb30BAHUS SHIT JJII MHKYOAIHH;

® JUCMOJIb30BAaHUE KOMIBIOTEPHON TEXHUKH KaK IMpPH dKCIUIyaTallud WH-
Ky0aToOpOB, TaK W NPU IACTAHIMOHHOM KOHTPOJIC 32 PEXKUMOM HX PabOTHI.



KoHTposbHbIE BONIPOCHI

1. Pacckaxxute 00 UCTOPUU BO3HUKHOBEHUS MHKYOAIUH SHI] CEITLCKOXO-
3HCTBEHHOM IITHUIIBI.

2. Kakwue 3amaum cTaBuT mepen co00l COBpEeMEHHOE MHKYOAaTOpOCTpOe-
Hue?

3. Kakue MHKy0aTOpBI MIUPOKO HCIIONB3YIOTCS B HACTOSAIICS BPEMs MpU
WHKYyOaIu Sui?

4. HazoBUTE POCCHICKUX yUYCHBIX, KOTOPBIC CHENANH OONBIION BKJIA] B
pa3BUTHE WHKYOAINH STUIT CENbCKOXO3HCTBEHHONW NTHIIBL.

2. OPTAHbI PASMHOXXEHUS IITULL

VY:ke BO BTOPOI MIOJIOBUHE MHKYOAITUH SIHII MOJKHO OTPEAETIHUTH MOJI M-
OpHOHa TO CTENECHM PAa3BUTOCTH MApHBIX OPTaHOB DPa3MHOXKCHHMS, BEIb
i depeHIpoBKa 1oJia MPOUCXOIUT Ha 6—8-i IeHb pa3BUTHA 3apObIlia.
VY caMOK XOpOIIO Pa3BUTHI JIEBBIH SMYHUK M SHIIEBOJM, TOTJA KaK IPaBbIA
SIMYHUK U SHIEBOA PeIyLIUPOBAHbI, a y CAMIIOB CEMEHHUKHU U CEMSIPOBOABI
Pa3BHUTHI OAWHAKOBO.

OBoreHe3 u cliepMaTOreHE3 COCTOAT M3 PAAa BBICOKOCHEIMATH3UPO-
BaHHBIX IPOIECCOB, B TEUCHUN KOTOPBIX MMEIOT MECTO KaK MHTO3, TaK H
MeHo3.

B o060zenese nitui, Kak U B OBOTEHE3€ APYTHX JXKMUBOTHBIX, PA3IMYAIOT
TPH IepHoa: MepHO] Pa3MHOKEHUS SHIEBBIX KJIETOK, IEPHOJ UX POCTa,
TIOJIpa3/ieNsAeMblid, B CBOIO OYepeb, Ha IIEPHOJ] MaJloro 1 OOJIBIIOro pocTa,
U TIEPHOJ CO3PEBAHMUSL.

[epron pa3MHOKEHNSI OBOTOHMH MPOUCXOJUT €€ B SIMYHHUKE 3aPOJIbI-
I1a ¥ XapakTepusyercs HX JeneHueM. J(namerp sMIEBBIX KIETOK B 3TOM
Nepuojie OTHOCUTENbHO Mall U He npesbimaeT 0,016 mm. K MoMeHTy BBIBO-
Jla 3aKaHYMBAeTCs MPOILECC Pa3MHOXKEHHMsS OBOTOHHI, 0oOlee KOJINYEeCTBO
KOTOPBIX K 3TOMY BpeMeHH y 1pbliieHka gocturaer 4800. C pocToM wLbII-
JICHKA 3HAYMTENIbHAs 9acTh UX MPETepIeBaeT JereHepaTUBHbIE N3MEHEHHUS.
BcnencTue 3Toro k Hauany SIHIEHOCKOCTH YHUCIO AHILEKIETOK y B3POCION
kypuitsl gocturaet 3500—4000, y yrok u ryceit — 1000-1500.

B mepnon manoro pocra OOIWTHl YBEIMYUBAIOTCA B pa3Mepe 3a CUeT
00pa3oBaHysl M HAKOIUIEHHsI IIEPBUYHOTO enTka. K 3ToMy BpeMeHM OHH
OKPY’KaIOTCSI OAHOCIOWHBIM (DOJUTUKYIIIPHBIM SIUTEINEM SHIHUKA.

B nepunos 6omnb11oro pocra MOCTENEHHO YCIO0XKHSIETCSI CEKpETOpHast Jie-
ATENFHOCT (DOJUTMKYIISIPHOTO SIUTENHS SUYHUKA W, B YaCTHOCTH, y HETO
MIPOSIBIISIETCSL CHOCOOHOCTH TPOIYCKAaTh B OOLMT JKUPBI, PACTBOPSIOIIME
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KpacHTeNH, B pe3yibTaTe Yero HauMHAeT HAaKaIITMBATHCS BTOPUYHBINA JKEIl-
TOK. B CBsI3M ¢ 3TMM OKpacka eJTKa silja MEHSETCS OT CBETJIO-XKEIThIX
TOHOB [0 MHTEHCHBHO-OPAH)XEBOTO I[BETAa B 3aBUCHMOCTH OT Xapakrepa
I10JIy4a€MOH HECYLIKOW MULIY.

Pazmuaror Tpu ¢aspl KeITKooOpa30BaHMs (BUTEIUIOTEHE3a), ONpeesie-
MBI CBOMCTBOM JKEJITKA, BXOSILETO B COCTaB OOLUTA, M €T0 KOJIMYECTBOM.

[lepBas ¢aza xenTKO0Opa30BaHMUA COBIIAJACT C POCTOM OOINTA, B HEU
MIPOMCXOJUT HAKOIUICHHE DPE3EPBHBIX BEIIECTB, COCTOSIIUX M3 Karleib
HEHTpaNFHOTO XHpa M JTUMOWAOB. B pesymbraTe 3TOr0 muamerp ooumuTa
yBenuuuBaetcs B cpenneM ot 20 no 700 Mxm. B 3TO BpeMms kieTouHoe s-
PO HAXOIUTCS B IICHTPE OOIUTA.

Bropas ¢a3a ButenoreHesa xapakTepusyeTcs OsBICHUEM KEITOYHbBIX
Bakyoseil. OHa 3aKaHYMBacTCsA (POPMHUPOBAHHEM IIEPBUYHOTO JKENTKa 00-
nee cerioro nsera. OTiI0KeHHE TEPBUYHOrO XKEJITKa HAYMHACTCS B LICH-
Tpe OOLIUTA, TaM, TJIe B NaNbHEeHIIeM o0pasyercs nateOpa siina. Kietounoe
SIPO, OTTATHBAs 3a COOOM YacTh CBETJIOTO JXKEITKa, 00pa3yeT MICHKY Jia-
TeOpel W TepeMeriaercs K mnepudepun oomurta. K KOHIy BTOpo# (asbl
JKEITKOOOpa30BaHUs AUAMETP OOIMTa B cpenHeM mocturaet 3,0 MM. BTo-
poii ¢a3oif 3aBepmIaeTcs IEPUO]] MaJOr0 POCTa OOIIHTA.

Tpetbs a3za xenTKO0Opa30BaHMs, COBIANAIONIAS C TIEPHOIOM OOJIBILIO-
T'0 POCTa OOLUTA, 0COOCHHO WHTEHCUBHO MPOTEKAET BO BpeMs SHIICKIIaIKH.
JKentox oTKIambIBae€TCs MM HETIOCPEACTBEHHO MO (PONITHKYIISIPHBIM SITH-
TEJHEM, WK TI0J] 00pa30BaBIICHCS Ha TIOBEPXHOCTH OOIMTA OECKIICTOYHOM
000JI04KOI.

ChopMupoBaHHOMY OOIUTY CIIOMCTBHIA BHI TIPUAAET HaJIOKEHHUE HA 00-
Jiee paHHHUE CJIOM JKEJTKa MOCIEeIYIONINX ero oTioxeHui. CkopocTs 0bpa-
30BaHMS JKEJITKA HAPACTACT C YBEIMICHHUEM TOBEPXHOCTH OOLUTA W SBIIS-
€TCsl IPOM3BOJAHON POCTa (OJUIMKYJISIPHOTO SMUTENUS. 38 HECKOJIBKO JTHEH
JI0 OBYJISIIIMK TEMIT OTJIOXKCHHUS KENTKa cCHmkaercs. Ha oOpasoBaHme BTO-
PHYHOTO eJTKa 3aTpaduBaeTcs oT 6 10 9 cyTok u Jmib uzpeaka — 20.

B cocTaB kenATOYHOW O0OJOYKH BXOIAT: MEPBHYHAS, WM COOCTBEHHO
KEJITOYHasi, 000JI04YKa — MPOAYKT IMTOILIA3MBI SIMIEKIIETKH; BTOpUYHAS
000J109Ka, WIN NPOU3BOAHAS KIETOK (DOJUIMKYJISIPHOTO SIIUTENHs, U Tpe-
THUYHas 000JI04YKa, HIIM Xaj1a30Bas 000J10uKa sina. ITociaeauss MoKeT ObITh
Tak Ha3BaHA, TaK Kak IpHU JajgbHENIIeM (HOPMUPOBAHUN TPETHUHBIX 0000~
YeK M3 OTXOJIIUX OT Hee BOJOKOH MYILMHAa OOpa3yroTcsi 3aKpyueHHBIE
TAXH, W XaJ1a3bl.

[epron co3peBanus siilia MPOUCXOJIUT J0 €TO OBYJISIIMU, OH CBSI3aH C
MPOLIECCOM TIEPEMEIEHHUS SApa B OOLMTE U3 LEHTPAILHOIO MECTOMOIOXKE-
Hus K nepudepun. [lo Mepe Murpanuu sapa MPOUCXOTUT U3MEHEHHUE €ro
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(opMBI, KOTOpasi TIOCTETNIEHHO M3 INAPOBHIHOW CTAHOBHUTCS UCUEBHIEOO-
pasHoil. B pesynpraTe 3TOrOo mporecca sApo M HEOOJBIIOE KOJINYECTBO
MIPOTOIUIA3MBI 00Pa3yIOT AUCK AHAMETPOM 3,5 MM.

[TpumepHO 32 CyTKM 0 MOMEHTa OBYJISILIMH B sIpe SiIA NPOUCXOIHUT
pacmaz siiepHOi 000JI0UKH, T. €. HACTYMAeT MMOATOTOBKA Ipa K JICJICHHUIO, B
pe3ynbTate KOTOporo oOpasyercsi MmepBoe HampaBHTeNbHOE Tenblie. OHO
BBIACIISAETCS U3 AWLEBOIN KIETKM MPUMEPHO 3a 4yac 1O OBYJISLMU. BTopoe
JIeJICHUE HauMHAEeTCs B SHIE HE3aJ0JIr0 JI0 OBYJISIMH, OJHAKO BBIACICHHE
BTOPOTO HAIPABHUTEIBHOTO TEJbIA MPOUCXOAUT YK€ TOCIe pa3pbiBa (oi-
JIMKYJNa, TONaJaHus silla B BOPOHKY sIHIIEBOJIa M POHUKHOBEHHS B SHIIO
CrepMusl.

B nuromnasmy siina nponnkaer 20—-60 criepMueB, OOJIBIIMHCTBO U3 KO-
TOPBIX JHM3HMPYETCS Ha PasHbIX CTAAMAX (OpMHUPOBaHMSA SAHIA, U TOJBKO
OJIMH M3 HUX NPEBpAILACTCs B MY)XCKOW NPOHYKIeyc. MyxXcKasi U )KeHCKast
TaIUTONHbIE TPYTIIBI XPOMOCOM OOBEANHSIOTCS, IPEBPAIIAACH B JUILIOHI-
Hylo Meradasy. CiusHHE NPOHYKJIEYCOB MPOMCXOIUT 4Yepe3 3—5 4acoB
TIOCIIe OBYJIALUH, KOTIa SHI0, MPOHIsS OEIKOBYIO KaMepy, NonajgacT B Ie-
pemeek sineBona. UYepes yac mocie 3TOro HacTymaeT IepBoe ApOoOJeHHUE
oOpa3oBaBIIeiicss 3UTOTH. 3a BpeMs NpeObIBaHMSA B IEpEIIeHKe 3MroTa
00b1yHO mocturaet craguu 20 OGmactomepoB. Hambosiee MHTCHCHBHO OHA
JenuTCsl B mepuo (GopMUpPOBaHU siifia B MaTke. Ko BpemMeHH cHeceHUs
TOTOBOT'O Hﬁ].[a 3UTr0oTa 3HAYUTCIBHO IMPOJABUIacTCAd B CBOCM PA3BUTHUU U
MOXET JOCTUTHYTh CTaJUH OJNACTyJBl WM TacTpyJsbl (YTO COOTBETCTBYET
128-256 kneTOYHBIM CTaAMsM) B 3aBUCHMOCTH OT BPEMEHH HaXOXICHHMS
stiia B Matke (16-22 ).

B cnepmamoczenese pazinyaioT dyeThipe NepHoia: MEPBbIil — pa3MHOXKe-
HUSI, BTOPOH — POCTa, TPETUH — CO3PEBaHMUS M YETBEPTHII — (OPMUPOBAHMUS.
CnepMaToreHe3 MMPOUCXOAUT B CEMECHHBIX KaHAJbIaX CEMCHHUKOB. COBep-
mI1aeTcss OH BOJHOOOpa3sHo, a 00pa3oBaHHE CHEPMHEB INPOUCXOIUT B CPaB-
HUTEJIBHO KOPOTKHM cpok. Ha cpe3ax CeMEHHUKa U U3BUTHIX KAaHAJIBLIEB
MOHO OOHApYXUTh BCE CTAUH CliepMaTorenesa (puc. 1).

B mepuoj pasMHOXKEHUs CIIEpPMaTOrOHUM, pacrojiarasich Ha OeccTpyK-
TYpHOH 000JI0UKE, PA3MHOKAIOTCS ITyTEM CIIOKHOTO JIEJIeHUsl. 3aTeM 4acTh
CIIEpPMATOrOHUH NpeKpaliaeT pa3MHOXKATbCSA U KJIETKHA BCTYIIAlOT BO BTOPOH
TIEpUOJ, Pa3BUTHA.

Bropoit nmeprosx xapakTepuzyercsi OBICTPHIM POCTOM KIIETOK. Y BEJH-
YCHHBIC KJICTKH HA3bIBAIOTCA CIIEPpMATOIMTAMU IIEPBOr0O IMOpAAKa. Onu 006-
Pas3yloT BTOPOH psiJl KJIETOK CLIEpMAaTOI€HHOTO SIIUTEIHSL.

Tperuii nepuo xapakTepusyeTcs Ha4ajoM co3peBaHus. [Ipu 3ToMm npo-
HCXOJMT YJBOCHHE XPOMOCOM M MX KOHBIoranus. B cnepmaromnurax nepso-
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TO TOpsiIKa HAaUMHAeTCcS MeloTndeckoe neneHne. CrepMaTOUTHI IIEPBOTO
MOpsAJIKa JEISATCS Ha JABE AOYEPHHUE KIETKHU — CIEPMATOIUTHI BTOPOTO MO-
psAaKa, KOTOphIE B JBa pa3a MEHBIIE CTIEPMATOLUTOB MIEPBOTO TTOPSIIKA.

Puc. 1. Mukpodororpadusi cpe3a ceMeHHHKOB (CJieBa);
CEMEHHBIC KaHAJIbIIBI B X0/I€ MTOJHOTO ()OPMHUPOBAHKS CEMEHH (CIIpaBa):
1 — nepBHUYHBIC CIIEPMATOLUTEI; 2 — BTOPUYHBIC CIIEPMATOLMTEI;

3 — criepMatoronuu; 4 — 3peblii CIEPMATOLIUT;

5 — mpocBeT KaHanbla

CriepMaTONUTHI BTOPOTO TOPS/IKA TIOBTOPHO NEJSITCS, B pe3yibTaTe ye-
ro 00pa3yroTCs YeThIpe criepMaTHaa. Kakaplii M3 HUX BCIICICTBHE BYKpAT-
HOTO MEHOTHYECKOTO JICJICHUS] CIIEPMATOLIMTOB MOJIyd4aeT Habop XpOMOCOM,
B JBa pa3a MeHpIINHA (TaluIOWAHBIH HA0Op) MO CPAaBHEHUIO C HCXOIHOU
KIJIETKOH, B KOTOPOH JI0 IENIEHUS COJIEPKAICS ABOWHON HAOOP XPOMOCOM.

[epron GopmupoBaHUs XapaKTepu3yeTcss MOP(HOIOTHISCKUM H3MEHe-
HUEM KJIETKM. B miacTMHYaTOM KOMILJIEKCE FOHI))I)KI/I TMOABIACTCA YIIJIOT-
HEHHOE TeJbIle, KOTOpOe pa3MeniaeTcs BOIM3M spa. OHO YBEIMYHBACTCS B
pa3Mmepe U OKpYyXXaeT Aapo B BUE YeXJIMKa. B manpHeimem sapo cMemaeT-
Cs K OJJHOMY M3 TOJIFOCOB KJIETKH, a IIUTOIUIa3Ma MMOCTEIIEHHO BBITATHUBAET-
cs1. BriocneicTBUM M3 HUTOILIA3Mbl KJIETKH (OPMUPYETCsI )KI'YTHK — OCeBast
HUTBH XBOCTa, KOTOpask OKPYXAEeTCsl COKPATUTEIbHON LUTOIUIa3MOU. YacThb
LUTOIIa3Mbl COPACBIBACTCS M PaccachiBaeTcsl. SIApo KIETKH YIUIOTHSETCS, a
LUTOIIa3Ma MOCTENEHHO CIIOJ3aeT U B BUJE TOHKOI'O CJIOSI TIOKPBIBAET €TO0,
00pazyst BMECTE C s,IPOM T'OJIOBKY CIIEPMHSI.
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OO0pa3oBaHHBIE CIIEPMUHM TOJIOBKAMH IIOTPYKAlOTCS B CEPTOJMEBHI
KJIETKH, TJI€ OHU «I03PEBAIOT», IOCIE Yero U3 MpOCBETa U3BUTOrO KaHAIb-
I1a CEMEHHHKA MIOCTYTAIOT B U3BUTHIE KaHAIBIBI CIA00Pa3BUTOrO MPHUIATKA,
a 3aTeM — B ceMAnpoBoA. IIpouecckl criepMaToreHesa peryiaupyroTcs rop-
MOHaMH TepeHel oM Tunodusa.

IIpoxBurasc B HamnpaBJIEHUH CEMSABBIHOCSINEIO IPOTOKA, CHEPMUH
OKpPY>KalOTCSl TOHKOI 000JI0YKOH, IPHOOPETAIOT OJHOMMEHHBIH YJIEKTpUIe-
CKHUI 3aps], BCIEACTBHUE YEro OTTAJIKUBAIOTCS JIPYT OT Apyra.

JlomaniHyue NOTHIB MOTYT HECTH OIUIOJOTBOPEHHBIE fiila B TEUCHHE
JUIUTENILHOTO BPEMEHU NI0CIIE NPEKPAIeHUs] 0OCEMEHEHHS, YTO 00YCIIOBICHO
MIPOJIOJDKUTENBHBIM COXPAHEHHEM CIIEPMHUEB B AHIETIPOBOSMINX IMYTIX
CaMKH.

2.1. OpraHbl pa3MHOKeHHsI CAMOK

VY caMKu IpaBble SIMYHUK U SHIEBOJ peAYyLIPOBAHEI, a JIEBbIE — XOPOILO
pa3BuThl. CTpOCHNUE MTOJIOBOH CHCTEMBI CAMKH ITOKA3aHO Ha PHC. 2.

Puc. 2. Opraus! siirieo6pa3oBaHusL:
1 — smuHuK ¢ GomKyaamMu; 2 — BOPOHKa stiitieBoza; 3 — Gowmkyi; 4 — OenKkoBas 4acTh
stiitieBoz1a; 5 — OpbDKeiika; 6 — mepeieek; 7 — MaTKa; 8 — ToiCTas KUIIKa; 9 — Kitoaka

Auunux nmeer GopMy IPOIOATOBATON YETHIPEXYTOIbHOMN TUIACTHHKH H
NIPEACTaBISIET COOON IPO3JIEBUHBIN ITAKeT OTACIBbHBIX (OJUIMKYJIOB, KOTO-
pBIe MOTYT HaxXxOJOUTHCSA Ha Pa3HBIX CTAusIX pa3Butus (puc. 3). bpromHoi
CKJIQJIKOH SIMYHMK MPUKPEIUIEH K JOPCabHOM CTEHKE OPIONIHOW MOJOCTH U
CBSI3KOM — K stiitieBoy. KonnuecTBo stifniekineTok (0ouuToB, GOIUIMKYIOB) Y
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ITHIBI MOKET COCTAaBIISTh HECKOJIBKO JECATKOB THICSY, HO CO3PEBAeT 3Ha-
YUTENIBHO MEHBIIE. Y Ky 3peblil (GOIITUKYI HMEET JUaMeTp OKOJIO 4 CM.

Puc. 3. ®ommmKyIsl Ha pasHbIX
CTaJUsAX Pa3BUTH:

1 — pa3BuBaronmiics; 2 — CO3pEBAOLIHIA;

3 — 3penblii

B pe3ynbraTe UCTOHYEHHS CTEHKH
(hoJuTHKyna MPOMCXOAUT €ro pasphiB
W 3penas SMNEKIETKa T[OomaaaeT B
paclIMpeHHyI0 YacTh siIeBosia — BO-
POHKY. DTOT MpOILECC HAa3bIBACTCS
oBymsinuedl. OBymsiMs y KypHUIBI
MPOUCXOUT OIMH Pa3 B CYyTKH, Yepe3
30-60 MuHYT TIOCJE CHECCHHUs SHIa.
IMKIMIHOCTD SHUIIEHOCKOCTH HAOJTIO-
JlaeTcsl y MHAEEK, YyTOK U T'yced, OHa
CBsi3aHa C BpeMeHeM roja. llocne
OBYJISIIIUU  (DOJUTHKYIISIpHAs 000JI0YKa
yMeHbIIaeTcss B 00beme, 3apyOIioBHI-
BaeTCsl U BBINOJNHACT (DYHKIHUIO TOp-
MOHAJILHOM KEJe3bl.

Aiiyesoo npencrasiser coOO MONYI0 MHOTOCIOHHYI0 TpyOKy. CHapy-

KW OH IIOKPBIT ABYMS CJIOSIMH

MIOKPOBHOTO 3IHUTEJNHS, K KOTOPBIM IPHUKpETI-

JICHBI CBSI3KH, TOJ/IBEIIUBAIOLINE €T0 K N03BOHOYHOMY cT0J0y. BHyTpH sii-
LEBOJ] BBICTIIAH JKEJIC3UCTHIM JITUTEINEM, NPOAYLUPYIOMUM Oenok. Siine-
BOJ UMECT BUJ CIIUpAJIA C CUJIBHO Pa3sBUTBIMU I'IaIKUMU MBIIIIIAMH, KOTO-
pBIe NIPOHMKAIOT B CBSA3KH. B sfiilieBo/ie pa3nuyaroT CIleIyIONINe OTIEIbI:
BOPOHKY, OEJIKOBYIO YacTh, epelleek, MaTKy 1 Biaranuiie (puc. 4).

BprowkHas cknagka

Puc. 4. Siiueson Kypuist

Boponka — HadanpHas 4acTh SHIEBOAA,
KOTOpas IMOKpbITa HMUIMHAPHUYCCKUM DBIUTC-
IueM. 371eChb MPOUCXOAMT OIUIOJOTBOPEHHE
sineketkn (y Kyp pacumpena). Boporka
SAHIIEBO/IA IEPEXOIUT B OCIKOBYIO YacTh.

benxosass yacmv wmeer Qopmy y3Koii
JUIMHHOW TpyOKkH. [InmHa ee BO Bpems sidlie-
KJIAJKW JOCTUTAET y Kyp 36 CM.

CreHka sHIEBOJa COCTOUT U3 TPeX 000-
JIOUEK: HAapy>KHOM — CEpO3HOH, CperHed —
MBIIIEYHOH M BHYTPEHHEM — CIIM3UCTOM.
Cnmsucrass 000JI0OYKa XOpOIIO pa3BHTa B
0eJIKOBOM YacTH SHIeBO/Ia, I/ie OHAa 00pa3yeT
MHOTOYHCIECHHBIE CKIaJKU M COAEPKUT 3HA-
YUTETHHOE KOJIMYECTBO JKelle3, KOTOPhIE BHI-
JIEIISIOT CeKpeT — OEJIOK sTifia.
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[epBrie mopru Oenlka BBIACITIOTCS JKEJIe3aMH SHIICBOAAa B OTBET Ha
MEXaHHUYECKOe pa3fpakeHue, MPOU3BOJUMOE MPOJABUTAIOIIUMCS 10 HEMY
XKeNTKOM. beok, mpust B COMPUKOCHOBEHHE C MTOBEPXHOCTHIO KENTOYHOTO
mapa, OTKJIQJbIBaeTCs Ha HEM B BHUJE BOJIOKOH MYIIMHA, KOTOpBIE TECHO
TIEPEIUIETAIOTCA, @ UX CBOOOIHBIC KOHIIBI 00pa3yIoT XaIassl.

Bo Bpems nanpHeifiero mpojBKEHHS MO OCIKOBOM 4yacTH siflieBoja
MTOBEPX XaJa3000pa3yIoIero Cios OeNka, COCTOSIIEr0 B OCHOBHOM U3 MY-
LIMHA, OTKJIAJBIBAIOTCS CIICAYIONINE CIOM OENKOBON O00OJOYKH pa3M4HON
IUIOTHOCTH. BHyTpeHHHI Xa11a3000pa3yromuii cioii rycToro 0enka cocTaB-
JseT TONbKO 2,7 % OT Bceit mMacchl OenkoBoit obomouku. Crenyromuil 3a
HUM BHYTpPEHHUH XUIKAN clI0if Oenka cocraBiser 16,8 %. Hanbonee crb-
HO pAa3BHUT TPETUM, T'YCTOM, CJOH Oenka, KOTOpbBIH gocturaer 57,3 %.
HapyxHpIli — XUIKUH, KOTOPHIA COMPHUKACACTCS C MOACKOPIYHMHON 000-
JIOYKOM Ha BCEM OCTAJIbHOM IPOCTPAHCTBE, cocTaniseT 23,2 %.

Iepeweex siinieBoa CIYKUT MECTOM, T (POPMHUPYETCSI HMOICKOPITYTI-
Has 000JI04Ka Sii1a, ero JJIMHa 5 ¢cM. 37ech B CIIM3UCTOH 000JI0UKE UMEIOT-
Csl JKeJle3bl, KOTOPhIe aKTUBHO (PYHKIHOHHUPYIOT B MEPHON SIAIIEHOCKOCTH.
[MpoxyKT UX NESATENBHOCTH SIBISIETCS MarepualioM Uil 00pa3oBaHHs IMOA-
CKOPIYITHOH 000JIOYKH, KOTOpas COCTOMT U3 IBYX CJIOEB HEPaBHOMEPHOI
tonuuHbl. Ko BpeMeHM OTKanku siina oba ciost ee Ha BCEM MPOTSIKEHHU
IUTOTHO CKIICCHBI IPYT C APYTOM.

Mamxa — OTpe30K SHIEBOIa, Ha KOTOPOM MOBEPX MOACKOPIYITHONH 000-
JOYKU 00pa3yeTcs CKOpIyIa, WIH H3BECTKOBas 00ojodYka sifia. CTeHKH
MaTKH{ TOJICTBIE M MMEIOT TI'TyOOKHE CKJIAJKH, KOTOPbhIE YBEIHMYMBAIOT IO-
BEPXHOCTH CIU3UCTOH 000J0YKHU. B He pacmorokeHbl Kele3bl, U3 CeKpeTa
KOTOPBIX 00pa3yeTcsi CKOpIIyna SiIa.

B cocraB cKOpITyIBI BXOIAT ABa PAa3IMYHBIX BEIIECTBA: OPTaHUUECKOTO
U HEOPTaHHYECKOTO TPOUCXOXIeHHA. OpraHumyeckas 9acTb CKOPIYIIH,
MIPEJCTaBIAIOMAsl €€ OCHOBY, O0pa3oBaHa CETHIO, CIDICTEHHOH W3 TOHKHX
BOJIOKOH, a B COCTaB HEOPraHMYECKOH YacTH BXOIAT MHHEPAJbHBIE CONHU
KaJust, Kanplus, pocdopa 1 MarHusl.

Braeanuue mOKpeITO MEPIATENBHBIM SIUTEINEM C HEOOIBIINM KOJIHYe-
CTBOM KJIETOK OOKaJIOBHIHOH (pOpMBI, KOTOpHIE HA IOBEPXHOCTH M3BECTKO-
BOH CKOPITYTIBI OTKJIAIBIBAIOT 0ueHb TOHKHH (0T 0,005 mo 0,010 mm) 1 mpo-
3pavyHBIA CJIOM MyNHHA, B pe3yJibTaTe 4Yero ooOpa3yercs: HaICKOPIyIHas
o0osouka (KyTHKyJa). MBIIIIBI BiIarajiuia, cKUMasch, 00pa3yroT CHUHK-
Tep, PEryIUPYIOIINNA IPOJBUKEHUE U BBIXOA AHLa.

Mesx Iy BIarajiviieM U MaTKOW HaXOIUTCS CIUPAbHBIA KaHaj, Ha3bIBa-
eMbIii meikoi Matku. Ee cimsucras o0oouka cHabxeHa OOJIBIINM KOJIH-
YECTBOM CKJIAJIOK, KOTOpble UMEIOT BeepooOpa3Hblii BUJ. MpbleuHas 000-
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JIOYKa 3TOTO ydacTka oOpasyer 3ambikarenb (cuukTep). B mpomecce oT-
KKy Sila CIUPAIBHBIA COHUHKTEpP YIUIMHSETCS, CKIIAJAKU CIM3HMCTOH
00O0JIOYKH CIJTaXKHUBAIOTCA, a IOCIe OTKIAAKU Silla OH CY)KHBAeT IPOCBET
siineBosa. [Tocne BeIxona stiinia cUHKTEp 3aKpbIBaeT MyTh B MaTKy. [lepen
CHECEHHEM SIHIa IPOHCXOIUT MOIHOE COKPAIEHHE MBIIIIBI MaTKH, IIOCIe
Yero HacTymaeT ee pacciabieHue: SN0 NPOTAIKUBAETCS Yepe3 ILeHKy
MAaTK{ BO BIIArajille; depe3 HEKOTOpOe BpeMs, IPH BTOPOM COKpAaICHUH
MBIIIIBI, OHO BBITAJIKUBACTCS HAPYKY.

Bosne coenuHeHus Bilarajauiia U Mat-
KU Y CaMOK HaXoJiTCs NIyOOKHe KaHallb-
el (puc. 5), OONIOKEHHBIE TPOCTHIM
CTOJIOYATBIM SMUTENUEM. DTO KaHaJbIIbI
IUISL XpaHEHUs CIIEPMbI, OHH Ha3BaHBI TaK
MOTOMY, YTO B HUX CIIEpMa MOXET Xpa-
HHUTbCSA TPOJOJDKHTEIbHOE BpeMms (0T
10 nueit 1o 2 Henens). [locne oTaoXKeHUS
Ailla HEKOTOPBIE W3 3THX CIIEPMHEB MO-
TYT BBIITH M3 KaHAJIBLEB B POCBET siiille-
BOJa ¥ MHIPHPOBATh JAJIbINE IS OIUIO-
JIOTBOPEHHS CIIETYIOLIETO Si1a.

Puc. 5. Kanablpl Uil XpaHeHus [Tponecc popmMuUpOBaHHS SHIEKICTKH

CIEpMEI U sina perynmupyercs HeHpOIHIOKPHH-

HOI cucTeMoii opranusma. IlocienoBaTenbHOCTh HOPMUPOBaHUS sifa xa-
PaKTEpU3yIOT Clieaytoliue qanusie (Tad. 1).

Ta6nuuma 1. IocaenoBareabHOCTh POPMUPOBAHUS sTiila B sliilleBO/Ie HECYIIKH

Otnen Jnuna, | Macca, | Bpems Haxox- IIpoueccel, mpoucxosuye
sAieBoaa cM r JIeHus siIa, 1 B Pa3HbIX OT/ENaxX
OmI0I0TBOPEHUE;, YaCTUYHOE BBIACICHUE
Boponka 9 1,0 0,25 . P > A
Oenka, 00pa3yroLIero rpanHK|
Benkosas 32 176 2.3 Brlgenenue IIOTHOrO M KUAKOro OesKa;
4acTh ' (hopMHpOBaHUE TPATUHOK
Brigenenue xuakoro 0enka; oopazoBaHue
Tepemnreex 10 43 1-15 A A > 00p
MOACKOPITYITHEIX 000J0YeK U IPaANHOK
Brinenenne MHHEPAIBHBIX COJEH, BOJIDI,
OpPMHUPOBAHHE  CKOPJYMbBI; YacTUYHAS
Marxa 11 | 135 1921 | dopvmp PIYIIB;

TOTepsi BOABI HAPY)KHBIM XKUJIKHM CIIOEM;
00pa3oBaHNE HAJICKOPITYITHON TUICHKN

Heckonbko CoOKpallleHHe MBI, TOMOTAIOIINX BbIIE-

Brnaranuiie 10 5 o
CEeKyH][ JICHUIO SIIIA U3 OpPraHM3Ma CaMKH
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Kopmiienre, comepikaHue, BO3pacT HECYIICK U KIIMMATHIECKUE YCIOBHUS
BIMSIFOT Ha OBYJUSILHIO M SHIIEHOCKOCTh MTHUIBL. Y HECyHICK B MEPHOJ aK-
THBHOTO POCTAa SIMIIEKIETOK U OBYILILHH HOTPEGHOCTh B KOPME yBEIHYHMBA-
eTcsl MouTH B 2 pa3a. Bo3pacT Hecylek 0Ka3blBacT 3HAYNTEIBHOE BIIMSHUC
Ha IIPOLIECCHI OBOTCHE3a.

SludHas MPOAYKTUBHOCTh 3aBHCHT OT CPOKa HACTYIUICHHS MOJIOBOH
3peNOCTH, KOTOpasi 00yCIOBIICHA BUIOBBIMH U OPOAHBIMH OCOOCHHOCTSIMH
nTuie (tadm. 2).

Tab6nuua 2.3aBHCHMOCTH BpeMeHH HACTYIUIEHHS N0JI0BOIi 3peJIOCTH
OT BH/JA M HANIPaBJIeHHs NPOAYKTHBHOCTH NTHI[bI

Bu nrutie Bo3pacr, nH. Bua nruter Bospacr, 1H.
KypbI SIMYHBIX IOPOX 135-145 | T'yem 200-230
KypbI MACHBIX ITIOPOJ 150-170 | Muneiiku 180-200
Yr1ku 180-200
[lepenena 35-45 Uecapiu 150-175

2.2. OpraHbl pa3MHOKEHHUsI CAMIIOB

K My»CKHM MOJOBBIM OpraHaM OTHOCSAT CEMEHHHKH, IPUIATKHA CEMEH-
HUKOB, CEMSTPOBOJI U KOMYJISTUBHBIN opraH (puc. 6).

HaanouesHuk

Puc. 6. Opransl pa3MHOKEHHS NETyXa:
1 — kioaka; 2 — KOHeIl MPSIMOH KHIIKHU; 3 — CEMATIPOBOJI;
4 — MOYETOYHHK; 5 — MT0YKa; 6 — CEMEHHUK; 7 — a0opTa; 8 — HaAMOYCUHUK;
9 — noxe3nomHas aprepus; 10 — kpectioBas aprepust
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CemenHuKu pactioyio>keHbl B OPIOIIHON MOJOCTH, OKOJIO TepeaHel mo-
i nouek. OHu uMeroT 6000BHIHYIO (OopMy, MITKYIO KoHCUCTeHIuI0. Ce-
MEHHHKH MIPUKPEIUIIIOTCS K OPIONIHON CTEHKE C IMOMOIIBIO CBS30K. Bemm-
YMHA CEMEHHHKA MOJIBEPraeTcs 3HaUUTEIbHBIM U3MEHEHHUSIM, YTO CBS3AHO C
BO3PACTOM ITHIIBI U CE30HHBIM (PaKTOPOM.

Ilpudamox cemennuka y NTULBI Pa3BUT ci1abo. B HeMm pasnuuarot ro-
JIOBKY, T€JO M XBOCTOBYIO 4acThb. ['0joBka coctouT n3 10—12 m3BHTHIX Ka-
HaJIbIIEB, BHICTIIAHHBIX MEPLATEIbHBIM 3ITUTEINEM, B IPOCBETAX ITOCIIECITHUX
CKaIUTMBAIOTCSl CIIEPMHHU. 3aTeM KaHAIbI[BI CEMCHHHKAa OOBCIUHSIOTCS B
oOmmuii KaHajielr 1 B XBOCTOBOM 4acTH NMPUAATKa OH NMEPEXOJHUT B MPSIMO
CEeMSTIPOBOI.

Cemanposod uMeeT BUJ W3BUTOrO KaHaTHUka. OH pacrojioKeH mapaj-
JIENTFHO TIO3BOHOYHHUKY W TPOXOIHT PSAOM C MOYCTOYHHKOM. B 3amHeM
oTJese CeMSNpoBoJa 00pa3yeTcsl My3bIPEeBHIHOE PACIIUPEHUE, KOTOPHIM
CEMSIIPOBOM COSAMHACTCSA C KIOAKOW. Y celle3Hel My3bIpeBHUAHOE PaCIIH-
peHue npu (QYHKIMOHAIBHOM [ESTENbHOCTH CEMEHHHMKOB HAIOJIHSICTCS
CIIEPMOH.

EeCCHOpHI)IM CJICAYCT CYUTAThb, YTO IIOCJIE CIIapUBaHUA WU HCKYC-
CTBEHHOTO OCEMEHEHHsI CaMOK CIEpMHUH OBICTPO MPOXOIAT BBEPX IO sifIIe-
MPOBOASIIEMY TPaKTy. BONBIIMHCTBO M3 HUX cpa3y ocelaeT B TPyOuaThIX
JKeJe3aX MaTOYHO-BIIarajIMIIHOTO cowIeHeHus. HeOompmas 9acTe ocraercs
B JKeJie3ax IIeeUYHON 4aCcTH BOPOHKH, @ OCTAaBIIMECS B IIPOCBETAxX siilieBOa
MUTPHUPYIOT 00paTHO B KOHel MaTKu. CleayeT OTMETHTh, YTO IUIS HOP-
MaJIbHOTO OILUIOIOTBOPEHUS SIHIIEKIETOK HEOOXOAMMO MPUCYTCTBUE 3HAUH-
TEIBHOTO KOJIMYECTBA CIEPMHUEB B JKEJIe3aX MATOYHO-BIATAIHIIHOTO CO-
YJICHEHHS.

Konynamuenwstit opzan y IeTyXOB ¥ WHAIOKOB He pa3BHT. [Ipu crmapu-
BaHWU CaMCIl MPHUKHUMACTCI KJIOAKOH K KJI0aKe CaMKH, IPOUCXOJIUT BBIIA-
YHBaHWE BIIATaJMIIa M CIepMa IOMafaeT B MOJOBHIC MYTH CaMKH, MUHYS
KJIOaKy. Y CTpaycoB, I'yCaKOB M CeJe3HEWd MMeeTcs MOJIOBOM OpraH, KOTO-
PBIH BEITISTIUBACTCS TPH COBOKYIUICHUH. B CITOKOWHOM COCTOSIHMH OH pac-
TI0JIO>KEH B MOJIOCTH KJIOAKYU HAJl IPSIMON KUIIKOM.

CdopmupoBaHHbBIE CIIEPMHUN W3 M3BHTBIX CEMEHHBIX KaHAJbIIEB MOCTY-
AT B CEMABBIBOAANINE ITYTH. CHauana oHHt MPOHUKAIOT B KOPOTKUE TIPA-
MBIC KaHaJIbIIbl CCMCHHHKA, 3aTEM — B KaHAJIbBIBI IIpUAATKA.

Mysicckan nonoeas kiemka — CIHEPMHH, UMEET yUIMHEHHYIO (opmy
(puc. 7). T'onoBka ciepmust mporoyiroBaras (cabieBuaHast), OT Hee OTXOIUT
XBOCTOBAsl 4acTb CHHMPaJeBUIHOW ()OPMBI. Y cCIEpMUs NeTyXa BEepXHSSI
YacTh TOJIOBKM HMEET JIONarooOpa3HOe paclIMpeHue, y Tycaka TroJjoBKa
CHepMHS BBITSIHYTA, C 3a0CTPEHHBIM KOHIIOM.
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Puc. 7. O6umii BUJ criepMUeB NTUIIBI (CI€Ba); CIIEPMHHM IITULIBI PA3HBIX BUIOB (CIIpaBa):
a — 1eTyxa; O — CeJesHs; 6 — rycs;
1 — ronoBKa (BHYTpHU PaCIOIOKEHO APO); 2 — MmIeiKa; 3 — COCAUHHUTENbHAS YacTh;
4 — cpenHss 4acTh; 5 — XBOCTOBAs 4acTh

IIpu cnapuBaHuu B sM1IEBOJ, CAMKH OZHOBPEMEHHO IIONAJAET HECKOJIb-
KO MWUIMOHOB cnepMmueB. brarogaps ux akTUBHOMY [IBMJKEHHUIO W aHTH-
[EPUCTAIBbTUUECKOMY COKPALEHUIO CTEHKH SIMLEBO/Ia CIIEPMUU, MONABILINE
B MOJIOBBIC MyTH CaMKH, OBICTPO JOCTHTarOT BEpPXHEH YacTh sifieBoja.
[IpoomKUTENEHOCTD KU3HU CIEPMHUEB B MOJIOBBIX NMYTAX caMku 30 aHel u
Oosee. B TedyeHne 3TOr0 BpeMEHHU HECYIIKa 0€3 MOBTOPHBIX CIAPUBAHUIMA
OTKJIQJBIBACT OILIOJOTBOPEHHEIC siina. OxgHako B mepBbie 10—15 mHei mo-
cJie CTIapUBaHMS YHCIIO OIUIOIOTBOPEHHBIX SUI] Oy1eT HAaUOOJIBIINM.

KOHTpOJ’[BHLIe BOIIPOCHI

1. Pacckaxkute 0 mporecce 00pa30BaHUs KEHCKUAX H MYKCKHX TIOJIOBBIX
KJIETOK IITHIBI.

2. HazoBuTe OCHOBHBIC OpTaHbI SIHIICOOPA30BaHMS NTHIEI U JAUTE UM
XapaKTePUCTHKY.

3. Kak npoucxonut oObpa3oBaHue siina y ITHIIEI?

4. PacckaXuTe O CTPOSHUH U OCHOBHBIX (DYHKITUSX OPTAaHOB pa3MHOMKe-
HHS CaMIIOB CEIIbCKOXO03SHMCTBEHHOM IITHIIBI.

5. Kak mpoucxouT mpoiecc oOrIo10TBOPEHUS STHICKISTKI?
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3. MOP®OJIOI'Us1, BUOXUMMUS
N OHEHKA NTHKYBAIIMOHHBIX SIUIL

SIHII0 NTHIBI — 3TO CJIOKHASA M BBICOKOANGEPEHIINPOBAHHAS TTOJIOBAS
KJeTka. Bee ero cocraBHbIE 4acTH BBIIOJHSIOT crieruduieckue GpyHKIHH,
KOTOpBIE CBSI3aHBI C IOTEHIMAIBHON CHOCOOHOCTBIO MOJEPKHUBATH JKH3-
HEHHBbIe IIpoliecchl. BHyTpeHHee cTpoeHue sifila oka3aHo Ha puc. 8.

Puc. 8. Ctpoenue siina (Ipo1oabHBIN pa3pes):

1 — magckopaymHast 060109Ka; 2 — CKOPIyMa; 3 — MOpPbL; 4 — MOACKOPIIYIHAsT 000I0UKa;
5 — myra; 6 — Genmounas 0605104Ka; 7 — rpagHKH; 8 — HAPYXKHBIH CIIOH JKHIKOTO Oenka;
9 — cnoii mrotHOTO Genka; 10 — BHYTpeHHHI cIoi skuaKoro 6enka; 11 — cioii
BHYTPEHHET0 IIIOTHOTO Oernka; 12 — sxentounas o6omouka; 13 — 3apopIiieBslit
nmck; 14 — cBetuslit ciioit xkentka; 15 — mate6pa; 16 — TemHsIi cI1oit jkenTka

HezaBucumo oT BUIOBOM MIPUHATIEKHOCTH, MACChI, (HOPMBI, IIBETA SUII0
NITHIBI COCTOUT U3 TPEX KOMIIOHEHTOB: OeJka, JKeNTKa W CKopurymsl. Ecim
CTPYIIHMPOBATH SIHIIAa 10 OTHOCHUTEIFHOMY COJIEpPIKAHHUIO JKENTKa M Oenka,
TO NTUI] MOKHO Pa3/EINTh Ha [Ba Kilacca:

® BEIBOJIKOBBIC, B SIHIIAX KOTOPBIX JKEITOK cocTaBisieT oT 26 mo 40 %
o011el Macchl,

® IITEHIIOBhIE, B AWI[AX KOTOPBIX COJEPHKAHUE JKEJITKA COCTABISET OT 15
10 20 %.

CocraB siilla HENOCTOSIHEH M 3aBUCHUT OT BHIA, MOPOABI, Kpocca, BO3-
pacrta, yCJIOBUH COAEpkKaHUs U KOPMIIEHHUS ITULbI, BpDEMEHU I'OJ1a.

OCHOBHBIE NOKA3aTENH, XapaKTEPU3YIOLIUE KAUYECTBO UL CEJIBCKOXO-
3STMCTBEHHOM NTHUIIBI, TPECTABICHBI B P, 1.

19



3.1. CTpoeHue U XUMHYECKHUI COCTAB SIUIT

Hauboiee BaxxHOM 9acThIO siia, 00J1agaroniei OONBIINM 3a11acoM OHO-
JIOTHYECKOW SHEPTHH, SBILICTCS HceNmOK, KOTOpHIH comepxut 32-36 %
TUIHUI0B (OT BCeH Macchl jkenTka). JKenTok mo ¢popme moutu chepudeckoe
TEeNO, CPEOHUN TUaMETp KOTOPOTO B KypHWHOM siinie coctaBisieT 41 MM, a
Macca — 14-23 r. OH cOCTOUT U3 IATH-IIECTH YEPEIYIOMINKCS KOHIIEHTPH-
YECKHUX CJIOEB JKEITOTO U CBETJIOrO IBEeTa, NMPHUUYEM JKENITBhIH CIIOW 3Ha4M-
TesbHO mmpe ceemioro (2,8 MM npotus 0,25-0,40 mm). LlenTp xentka co-
CTOUT W3 CBETJIOT'O BELIECTBAa — JIaTeOpbl, COEIMHEHHOI ¢ 01acToucKOM
MOCpeACTBOM mieHku. Tak kak nateOpa Jierdye, 4eM JKeNThIe CJIOH, TO JKel-
TOK BCETIa OPUEHTHPOBAH 3apO/BIIICBON YaCThIO BBEPX, YTO HMEET BaKHOE
MIPUCTIOCOOUTENFHOE 3HAYCHNE BO BPEMsI HACKKUBAHUS SIUII.

JKenTok MOKpHIT BUTEIUTHHOBOW MeMOpaHOH, UMEIOIIEH TONIIUHY OT 6
7o 11 MKM u cocTosimelt 3 geTelpex ciaoeB. MemOpana Ha 87 % coctout n3
Boabl. benmku coctaBmsator 80-90 % Bcex cyxux BemecTB, TUIHAABL — 3 %0,
yraeBoasl — okoio 10 %.

ITo xuMHIYecKOMy cOCTaBy JKEITOK B 3HAUUTEIHHON CTEIICHU OTIHYACT-
cs1 oT OeJiKa, B HEM MEHBILE BOJbI U OOJIbIIE CYXUX BEIIECTB, KOTOPBIE CO-
JepKat OoJbIIe MPOTEHHOB, JKUPOB, MHHEPAJIHHBIX BEIIECTB U BUTAMHHOB

(tabu. 3-6).

Tab6numa 3. XHMHYECKHH COCTaB KeJITKA SIAI Pa3HbIX BUIOB NTHIBI, %

Cyxue OpraHuuecKkue BelecTa Heoprannyeckue
Bra ot Boza BCIIIY:CTBa Iporennsl |  XKupsl | Yrineousl Eemecma
Kypst 48,3-48,8 | 50,4-51,1 | 16,3-16,8 | 32,4-329 | 0,9-1,1 1,0-1,2
Wnneiiku 48,1-48,6 | 51,4-51,9 | 16,1-16,6 | 33,0-33,4 | 0,8-1,0 12-14
YTKH 44,6-45,1 | 54,9-554 | 17,5-18,0 | 34,8-354 | 1,0-1,2 1,1-1,3
T'ycu 43,0435 | 56,4-56,9 | 17,8-18,3 | 35,8-36,3 | 1,0-1,2 1517
Iecapku 48,8-49,4 | 49,8-50,3 | 15,6-16,1 | 32,7-33,2| 0,7-0,9 0,9-11

V pa3HbIX BUIOB NTULIBI XMMUYECKUN COCTAB JKEJITKa UMEET CBOM pas-
muuust. Hanpumep, B siiiljax BOJOIUIABAIOLIEH NMTULBI CONEPIKUTCS MEHbILIE
BOJIbI, HO OOJIbIIIE TIPOTEUHOB U KUPOB. KOIMYECTBO yriIeBOIOB B JKEITKE
MIPUMEPHO TAKOE XKe, Kak U B Oelke.

Taonuma 4. CocTaB JIMIHIOB KeJITKA KyPUHOTO siiina

ConieprkaHue B KeENTKE
TTokazaTenn
r %
Tnunepuist (KUpBI) 3,7-3,9 60,2-62,4
Dochomumust 1,8-2,0 30,6-32,2
Crepoibt 0,2-0,3 4,446
Iepebposubt 0,03-0,05 0,5-0,7
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OCHOBHYIO MaccCy JIHIHIOB COCTABIAIOT JKUPHI U ochomumuasl. XKuper
MIPE/ICTAaBIICHBI HACHIIICHHBIMU U HEHACHIIIEHHBIMHU JKUPHBIMH KHCJIOTAMH.
VI3 HeHACBIEHHBIX KUCIIOT B JKEITKE OOJIBIIE BCETO OJIEMHOBOH U JIMHOJIE-
BOI, a U3 HACHIILIEHHBIX — MAJIbLMUTHHOBOM U CTEAPHHOBOM.

Taonuuna 5. ComepikaHne MHHEPAJIbHBIX BEIIECTB B KeJITKe KYPHHOTO siila

MusepalibHble MuHepalibHble
Copnepxanue ConepxaHue
BEIIECTBA BEIIIECTBA

Cepa, % 1,23-1,37 Mapranen, Mr/% 0,51-0,63
Dochop, % 0,93-1,18 Menb, Mr/% 2,66-2,84
Kanbumii, % 0,17-0,22 Keneso, Mr/% 22,43-23,12
Maruuii, % 0,09-0,13 uuk, Mr/% 7,62-7,91
Harpuii, mr/% 3,06-3,24 ¥ o
Kaomi, m/% 0,810,097 | oA Mr/% 008013

Bce nBeHanuaTh Makpo- ¥ MUKPOJICMEHTOB, HEOOXOAUMBIX JUIs Pa3BHU-
THSI SMOPHOHA, COAEPIKATCS B HKEIITKE, IPUIEM KOHLIEHTPALUS CEMH M3 HUX
Ha 1-2 mopsiaka Oomneire, ueM B Oenke. V3 hepMEeHTOB B JKeNTKE comepKaT-
cs aMmIa3a, IpoTeNHa3a, JUIeNTHaa3a, KaTanasa, pocdaTasa u ap.

Ta6nuuma 6. Comep:kaHue BATAMHHOB H MUTMEHTOB
B JKeJITKe SIUI Pa3HbIX BUIOB NTULbI, MKI/T

Buramuns! Bu nrurier
Y IIMTMEHTBI Kypst Y1Kn Wupeiiku I'ycu Iecapku
A 55-8,1 4,9-7,2 6,7-9,0 8,8-11,2 10,6-12,3
I 0,09-0,14 0,18-0,24 0,08-0,12 0,23-0,28 0,06-0,09
E 29,1-33,5 35,6-38,3 25,4-29,6 38,2413 22,6-26,0
B 2,8-34 3,2-3,9 2,1-25 3,7-4,8 2,2-2,6
B, 4,3-54 4,6-5,8 5,1-6,6 7,2-8,4 4,3-57
B; 42,4-47,8 46,3-52,4 39,7-41,5 48,6-57,3 35,8-38,6
Bs 0,28-0,33 0,31-0,37 0,21-0,26 0,39-0,44 0,22-0,27
B 0,02-0,03 0,03-0,04 0,01-0,02 0,04-0,05 0,01-0,02
H 0,28-0,31 0,49-0,53 0,32-0,38 0,52-0,59 0,42-0,46
PP 0,06-0,09 0,08-0,12 0,07-0,11 0,13-0,17 0,06-0,10
Kaporunon st 12,0-25,0 9,3-15,6 8,4-14,9 15,3-21,7 27,4-33,6

W3BecTHO, 4TO B IEPBBIC CYTKH MHKYOAIMU SMOPUOHBI Kyp JJIsI CBOETO
pocTa U pa3BUTHS MCIOJIL3YIOT HEHACKIIIICHHBIC JKUPHBIC KUCIIOTHI, TAK KakK
JI0 JECATOTO JIHS WX IIEYCHb HEe CIOCOOHA PacHICIUIATh HACHIIICHHBIC JKUP-
HBIE KHCJIOTHI. ICCenoBaHUAMH JOKa3aHO, YTO MIPU OTCYTCTBUH MM HEIIO0-
CTaTKe JIMHOJIEBOI KUCIIOTHI CMEPTHOCTH SMOPHOHOB MOXKET HocTuraTh 100
%, mpudaem oko10 40 % mpUXOIUTCS Ha paHHHUE CTaTUH.
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ITpoTenHs! jxenTKa IMEIOT HHOW COCTaB, Y€M IIPOTEHHBI OeNKa, U Mpea-
CTaBJIEHBI TPEMsI BUJAMHU: OBOBUTEJUIMHOM, OBOJIMBETUHOM U (POCHUTHHOM.
Onu Bce otHOCATCA K (hocomporenHam. OBOBHTEIIIMH U (QOCHUTHH CO-
Jeprkat coorBeTcTBeHHO okono 1 u 10 % docdopa, a oBonauBeTHH — 10 2 %
cepsl. B mpoTtenHax jkenTka ecTh He3aMEHHUMBIE M 3aMEHHUMBIE aMHHOKHC-
JIOTHI.

B pactBopumoii (¢pakuuu >xkentka B HEOOJBIINX KOJIUYECTBAX COJEP-
xarcsi pubogaBuH-, THAMUH- U OMOTHHCBSI3BIBAIOLINE OEJKH, KOTOpPHIE
OCYIIECTBISAIOT TPAHCIIOPT 3THX BUTAMUHOB B PACTyIINE (OIUTUKYIIBI.

Benok cocrapnser B cpegreM 60 % ot oOImieit Macchl SiIa U COCTOUT U3
yeTsipex (paxnunii. HemocpencTBeHHO BOKPYT XKEITKA PACHONIOKEH TOHKHI
CJIOW BHYTPEHHETO IUIOTHOTO, WJIM TPaJUHKOBOrO, Oeika, OT KOTOPOro B
CTOPOHY IIOJIFOCOB SHIla TAHYTCA TpaguHKU (xanas3bl). OHM MPOYHO IpH-
KpEIUIEHBl C OJHOM CTOPOHBI K IOBEPXHOCTH JKENTKA, a C JIpPYyrod — K
Hapy>XHOMY IUIOTHOMY O€JIKY U Kak Obl Ha PacTsIKKax YAEPKHBAIOT JKEITOK
B LIEHTpeE siia. I'paquHKOBBII 6eJ0K, KOTOPBI MpeCcTaBIeH MYIIHHOBBIMU
BOJIOKHAMH, OKpPY>KEH 00Jiee TOJICTBIM CI0EM BHYTPEHHETO JKUAKOro Oeska,
COCTOSIIETO U3 MONYBA3KOTO OJHOPOAHOTO BEIECTBA, O INIOTHOCTH OJIH3-
KOTo K XenTKy. JKunkuil 670K HCIOoNb3yeTcss SMOPHOHOM B IMEPBYIO OYe-
penp B Hayaje pa3BUTH. DTOT CION MPAKTUYECKU HE COAEPIKUT MYLUHO-
BBIX BOJIOKOH.

HapyxHbI{ TITOTHBINA O€70K (OENIKOBBIA MEIIOK) COCTABIISIET OCHOBHYIO
4yacTh OeJKa, OH SIBJISETCS OCHOBOM MUTaHMsI IMOPHUOHA BO BTOPOM MEpHo[
SMOpHOHaANBHOTO pa3BuTH. HapyXHBIH TIIOTHBIN GEOK CONEP)KUT MHOTO
MYLMHOBBIX BOJIOKOH, CIIOCOOCTBYIOLIMX COXPaHEHHUIO ero (OpPMBI, U CIIy-
KHT JUTS 3aIUTHI XKEJITKA.

Mexay IUIOTHBIM O€JIKOM M IMOJCKOPIYIHBIMM IUIEHKaMH (KpoMme Io-
JIFOCOB) HAXOJIUTCS HApYXHBIH JKUJIKUI OEJIOK, M0 KOHCHCTEHIINH CXOIHBIN
C BHYTPEHHHUM XHUIKUM. IIpumepHBIii 00beM YeThIpex cloeB Oenka B Ipo-
LIEHTHOM OTHOILICHHH B SHIIaX Kyp COCTaBIsIeT: 3 — IpaJuHKOBBIN, 17 —
BHYTPCHHUH, 57 — HapYKHBIH TUIOTHEIA U 23 — HapyXHbBIH kuakuid. Coot-
HOIIICHHUE CJIOEB OeNlka y Pa3HbIX BHAOB M MOPOJ NTHUIIBI TP HOPMAIBHBIX
YCIOBHSIX M3MEHsETCA He3HauuTelbHO. ONHAKO M3MEHEHHE JAHHOTO COOT-
HOIIICHHUS YacTO BBI3BIBACTCS BHEIIHUMH (pakTOpaMH: KOPMIIEHHEM HECY-
IIEK ¥ YCIOBUSIMU MX COJIEP)KaHMS.

Crenyet OTMETHUTD, YTO KOJIMYECTBO IUIOTHOTO Oelka B SHIax sBISETCS,
OYEBUIHO, HACIICACTBEHHBIM IIPU3HAKOM U CBS3aHO C MHOTHMH (haKTOpaMH,
a OTHOCHTEIIbHOE CO/IEpXKaHUE JKUJIKOro Oeska 0OBbIYHO 0OpaTHO mporop-
HOHAIBHO KOJIWYECTBY IUIOTHOTO.

Xumudeckuil coctaB Oeika pa3HBIX BHIOB NTHIBI HE UMEET OOJIBIINX
pasnuunii. bemok comepxut 6obIIoe KOIHIeCTBO BOIbI (B cpenaem 75 %)

22



U MO03TOMY SIBJISIETCS TaKXKe CBOCOOPA3HBIM BOJIHBIM PE3EPBYapOM ISl pa3-
BHBarolierocs 3Mopuona. Cyxas 4acTh Oelika MpeCcTaBIcHA OPraHUICCKU-
MH ¥ HEOPTaHHYECKUMH BeriecTBaMu (1abi. 7).

Tab6nuuma 7. XuMHYecKHii cocTaB GeJika STl Pa3HBIX BUIOB NITHIBI, %o

OpraHuueckye BelecTBa Heopranu-
Bun B Cyxoe
ona YecKue
TITHIIBI BemecTso | [Iporennsl Kuper Yrnesoast
BEILIECTBA
Kypst 87,5879 | 11,7-12,2| 10,2-10,7 | 0,02-0,03 0,8-0,9 0,5-0,6
Wnpeiixu 86,2-86,7 | 13,1-136| 11,2-11,7 | 0,02-0,03 12-13 0,6-0,7
Y1ku 86,4-86,9 | 129-134| 11,0-11,5 | 0,07-0,08 0,9-1,0 0,7-0,8
T'ycn 86,5-86,9 | 13,0-13,4| 11,1-116 | 0,03-0,04 1,1-1,2 0,708
Iecapku 86,4-86,7 | 13,2-13,6| 11,4-11,8 | 0,02-0,03 0,9-1,0 0,708

Cyxoe BelIeCTBO Oelika COCTOWT W3 IMATH PAa3IMYHBIX MPOTEHHOB, %0:
oBasIbOyMHHA — 75, oBoMyKou1a — 13, oBOMyIHHA — 7, OBOKOHAIEOYMHUHA —
3 u oBornoOynuHa — 2. PacnpeseneHue pas3iMdHbIX MPOTEHHOB B CIOSIX
Oenka HeOTMHAKOBO (Tabut. 8).

Ta6numa 8. Comep:kanue NIPOTEHHOB B PA3IHYHBIX CJIOSIX 0eJKka KypHHOrO siina, %

Croii Gernka
[poTeunnst HapyKHBIH BHYTpCHHH BHYTPEHHHIT rpaEEKOBLGE
JKHIKUM IUIOTHBIA JKHIKHI
OBanpOymMuH 94,6 88,3 88,6 84,0
OBOMyKOHTT 0,8 0,9 0,8 54
OBoMyIIHH 1,3 4.8 1,3 57
OBOKOHABOYMUH 0,7 0,8 0,6 0,6
OBoro0ynH 2,8 52 8,7 4,3

VraeBoapl cocTaBisiioT 10 1 % oT Maccel 6eaka 1 B ¢CBOOOJIHOM COCTO-
SIHUM HAXOJSITCS B BHJIE TJIIOKO3bI, @ B CBA3aHHOM C MPOTEHHOM — B BHJIE
yFHeBOHOB MAaHHO3bI U I'aJIAaKTO35bI.

[Mpotennsl siilla coAepKaT BCce HE3aMEHHUMbBIC AMUHOKHCIOTBHI, YTO
00ecIieunBaeT ero BEICOKYIO MOJTHOIEHHOCTH (Tabi. 9).

Tab6nuuma 9. Comep:kaHue aMHHOKHCIOT B PA3THYHBIX (PPAKIHSIX
Oe/1ka KypHHOro s1iina, % BO3IyLIHO-CYX0r'0 BelllecTBa

ITpoTenHs
AMHHOKHCIOTb! OansOymuH | OBoMykouy | OBomynuH Osoro- Ogoruto-
HaIbOYMHUH OynuH
1 2 3 4 5 6
Ananuna 0,72 0,33 0,27 0,16 0,38
Aprunux 1,13 0,22 0,17 0,12 0,41
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OkxkoHuanume Tabm19

1 2 3 4 5 6
Acnaparutosas 1,26 0,43 0,21 0,27 0,19
KHCJIOTa

ucrun 0,24 0,15 0,08 0,21 0,14
[ryramunosas 2,17 0,35 0,12 0,23 0,58
KHUCJIoTa

Tinuwn 053 0,18 0,04 0,19 0,22
Tponus 083 0,12 0,08 0,18 0,36
Tpeonnn 1,12 0,24 0,16 0,14 0,23
Cepun 1,48 0,32 0,11 0,15 0,43
Baun 122 0,26 0,13 0,09 0,37
Mernonud 0,46 0,08 0,05 0,07 0,21
Wsoneinun 1,28 0,14 0,07 0,09 0,34
Tleiinun 2,06 0,28 0,16 0,12 0,42
Tuposun 0,96 0,09 0,12 0,06 0,25
denunananuy 0,84 0,20 0,06 0,14 0,29

bnarogapst ToMmy 4TO B O€JIKe stiflla HAXOAUTCS MPUPOIHBIN aHTHOMOTHK
JMU300MM, O€loK obyiafgaeT OaKTePUIMIHBIMH CBOWCTBAMH, YTO HMEET
OTPOMHOE 3HAYCHHUE IS 3AIUTHI PA3BUBAIOIIETOCSH SMOPHOHA OT MPOHHK-
noBenus uHpeknuu. CoaepikaHue JH30IMMa B O€JIKe SIUI] Pa3sHBIX BHUJIOB
IITUIBI HeoauHaKoBo (Tad. 10).

Ta6nunma 10. Cogep:kanue IM30IMMA B PA3JIHYHBIX CT0SIX OeIKa, MI/MJI

Bix _ leoi’l Oenka _
f— HapyKHBIi BHYTPEHHHH BHYTpEHHHH ———
KUIKAN TJIOTHBIN KU IKAH
Kypst 5,3-6,8 4,2-5,3 3,648 1,6-2,2
Wnpeiiku 3,6-4,7 3,1-42 2,2-27 1,2-1,8
Lecapku 2,8-3,5 2,2-3,1 14-2,1 0,6-0,8
V1K 1,7-2,6 12-18 0,9-1,3 0,3-0,4
T'ycu 0,6-0,9 0,3-0,5 0,2-0,3 0,1-0,2

B suuHOM Oenke comepikaTcsi MPaKTHYECKH BCE BOJOPACTBOPUMBIEC BU-
TaMUHBI TPYNITEL B, W3 KOTOPBIX HauOOIbIIIee 3HAUCHHE UMeeT prOO(IIaBUH
(B2), BXomsImMiA B COCTaB IENOT0 psiga PEepMEHTHBIX CHCTEM, PETYIHPYIO-
[IUX OKUCITUTEILHO-BOCCTAHOBUTENIBHBIE PEAKIIMK B KieTKax (Tabm. 11).

Tao6nuuna 11. Conep:xaHne BUTAMHHOB B feJIKe SIHI{

Pa3HBIX BUIOB NTHIUbI, MKI/T

Buramunst Brn vt
Kypst YTku Wnpeiikn T'ycu Ilecapxu
1 2 3 4 5 6
Tuamus (By) 0,7-13 0,8-1,6 0,4-0,9 1,2-1,7 0,308
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Okonuanue Tabua 11

1 2 3 4 5 6
PuGodnasus (By) 3,0-5,6 4,2-4.9 4,0-6,4 6,475 2,7-3,5
Huxotunosas kucinora (PP) 1,7-2,2 1,9-2,7 2,228 4.8-5,6 1,2-1,4
IauroreHoBas kuciora (Bs) 6,3-7,1 8,6-9,2 8,3-8,8 11,3-12,8 5,4-6,1

IMupumokcud (Bg) 0,2-0,3 0,3-0,4 0,1-0,2 0,6-0,8 0,1-0,2
InanokoGanamut (B1y) 0,01-0,02 | 0,01-0,02 | 0,02-0,03 | 0,04-0,06 | 0,01-0,02
buorun (H) 0,04-0,05 | 0,06-0,07 | 0,06-0,07 | 0,11-0,14 | 0,03-0,04
Xomus (Bs) 9,6-10,3 | 11,8-12,3 | 10,1-10,6 | 16,9-17,7 | 8,3-8,8
Donmeas kucnora (B.) 0,01-0,02 | 0,02-0,03 | 0,02-0,03 | 0,03-0,04 | 0,01-0,02

MunepasbHbIe BEIECTBA PESICTABICHB MAKPO- K MEKPOIJIEMEHTAMH U
cocrapisitor npumepro 0,7 % ot maccel 6enka (Tabmn. 12).

Tab6nuua 12. ComepixkaHne MHHEPAIBLHBIX BELIECTB B (eJIKe sTUIL

DiIeMeHTHI Bu nmuuet

Kypst YTKHI Wupeiiku I'ycn Iecapku
Cepa, MT 58,3-66,1 67,6-73,8 49,4-51,6 87,3-96,5 36,6-41,4
Kannit, Mmr 48,6-51,3 46,4-49,5 52,3-58,0 61,2-63,8 24,1-26,5
Hatpwii, Mmr 41,6-43,8 40,1-46,8 39,4-42,7 50,6-53,2 18,4-22,6
Xiop, Mr 38,6-48,9 42,2-44,6 40,8-43,6 46,9-52,4 21,3-26,8
Dochop, mr 7,2-8,4 5,4-6,1 6,8-9,7 8,6-9,7 3,9-4,6
Kasb1wii, mr 3,3-3,6 4,1-45 3,0-34 6,8-7,9 2,6-2,9
Marnwuii, Mr 2,6-3,1 4,0-4,3 2,4-2,6 4,8-5,7 2,3-2,5
XKeneso, Mkr 242-286 317-379 411-493 618-685 302-379
Meb, MKT 16-21 23-28 36-52 43-48 12-18
Wox, Mxr 1-2 2-3 2-3 34 1-2
Mapraser, MKT 2-3 34 34 4-5 1-2
T{uHK, MKT 5-6 7-8 7-8 10-12 4-5
Kpemnnii, Mxr 212-260 350-375 367-387 412-456 308-326

Coaepxumoe stiflia OKpY>KEHO CKOPJIYHOU, KOTOPas SIBJISAETCS 3aIUTHOM
000JI09KOI AJISL €ro COJEeP)KUMOTr0, a TAK)KEe OCHOBHBIM MCTOYHHKOM Kallb-
WS 4711 pa3BUBaroIerocs aMopuona (puc. 9). Macca CKOpIYITbl Y pa3HbIX
BHUOB IITHIBI COCTABIAET 0T 9 110 15 % oT 00111€eil MacChl Siina.

Ckopiymia UMeeT JjBa CJIOSI — BHYTPEHHHH (COCOYKOBBIN) M HapY)KHBIH
(ryOuatslif) — ¥ COCTOMT M3 OPraHUYECKOTro Kapkaca (KOJUIareHOIoM00HbIH
MIPOTEHH), UMEIONIEr0 BOJOKHUCTOE CTPOEHHE, W IPOMEXYTOYHOTO BeIle-
CTBA, NIPEACTABICHHOIO CMECHI0 HEOPraHMYECKHUX COJICH (B COOTHOLICHUH
npuMepHo 1:5). MuHepansHOE BEIIECTBO COCTOMT NPEHMYIIECTBEHHO W3
YTJIEKUCIIOTO KaJbLIUs, a TaKkKe POCPOPHOKNCIIOTO KaJIbIMS U I'eIHs.
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Puc. 9. CtpykTypa CKOPIIYIIBI KypHHOTO siia (CIpaBa BUJ U3HYTPH):
1 — xyrukyna; 2 — ry0uaTslii c10#; 3 — COCOUKOBBIIT C110¥t; 4 — ITOACKOPITyTHAs MeMOpaHa;
5 — mammiLIa; 6 — OenKOBBIi MaTepHal, GOPMHUPYIOIIHI SAPO MAMMUILIBI; 7 — IIOPBL

BHyTpeHHHI cI0# CKOPITYTIBI 00pa30BaH M3 MEJNKHUX KPHCTAJLIOB U3BECTH,
HMEIOIINX KOHHYeCKyto opmy. COCOUKH BHYTPEHHETO CJIOS 3aKaHYUBAIOTCS
0opojaBUaTEIMM OKOHYAHWSIMH, TaK Ha3bIBAEMBIMH MaMMMLIaMu. Bbicota
COCOYKOBOTO CJIOSl COCTaBJIIET MPUMEPHO 73 BCEH TOJIINHBI CKOPIIYTIBL.

B HapyxHOM, MM TyO4aTOM, CJIO€ COJIEP)KUTCS OCHOBHAsI Macca MUHe-
PaNIbHBIX BEIECTB CKOPJIYIIbI, OTJIOKEHHBIX B BUJIE CHEPHUUECKUX KPUCTAII-
JIOB W3BECTH, 0OPa30BAaHHOW OpraHMYECKUM BeliecTBOM. HapyxkHbIi cioi
MPOITYCKAeT BO3AyX UEpPe3 CUCTEMY IOp U BCIEJICTBHE 3TOTO MPEICTaBIsAET
c000# BEHTHINPYIOLIYIO CUCTEMY STina.

B Hapy»HOM cI10€ CKOPITYIIbl CeprYeCcKrue KPUCTAILIBI OPUEHTHPOBAHBI
MapajyIeIbHO MOBEPXHOCTU CKOPIIYTIBL.

TonmuHa CKOPIYIBl OYE€Hb HETIOCTOSIHHA, UIMEET BHIO0BBIE 0COOEHHOCTH
1 00BIYHO KOPPEIHPYET ¢ pa3MepaMH siidlia 1 BeTMYMHOM nTuisl (Tabu. 13).

Tab6nauma 13. Tommunaa CKOPJIYNbI SIMI PA3HBIX BHJIOB NITHIBI, MM

Bu nTHist Tynoii koHer CpenHsis yacTh OcTpblif KOHeI B cpennem
Kypst 0,32-0,35 0,34-0,37 0,36-0,39 0,34-0,37
VTku 0,37-0,39 0,38-0,40 0,39-0,41 0,38-0,40
Wnneiiku 0,45-0,46 0,46-0,47 0,47-0,48 0,46-0,47
T'ycu 0,51-0,53 0,54-0,56 0,53-0,55 0,52-0,54
Iecapku 0,50-0,52 0,55-0,57 0,59-0,62 0,55-0,57
Ilepenena 0,15-0,17 0,16-0,18 0,17-0,19 0,16-0,18
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Oxpacka CKOpJIyIbI 3aBUCUT OT OTJIOKCHHUS Ha ee Iy04aToM cIioe ITHT-
MEHTa, IPUYEM 3TOT NPOLECC HAXOAUTCS B MIPSIMON 3aBUCUMOCTH OT OKpac-
KU OIICPEHUs Kyp.

ITo cBOMM (QH3MKO-XMMHYECKHM CBOICTBAM CKOpJIyINla OTJIMYAETCS OT
COCTaBHBIX YacTed fila INIOTHOCTHIO, IPO3PAYHOCTEI0, IPOHHUIIAEMOCTHIO
UL BOJBI, Ta30B, cBeTa. 1'a30- U BIArOIpOHULIAEMOCTb CKOPIIYIIBI ONpese-
JseTcsl ee MOPUCTOCTBI0, 3HAYHMTEIBbHO BIMAIOMIECH Ha TedeHHe SMOpHO-
HaJBHOTO PAa3BUTHUSI U PE3yNbTAThl HHKYOaluu (Tabi. 14).

Ta6numa 14. KoJn4yecTso Mop HA CKOPJIyINe I Pa3HbIX BUIOB NITHIbI, TOp/cM’

Bu nruist Tynoii koHel Cpennsist yacth OcTpblii KOHEI B cpennem
Kypbt 146-158 134-143 97-108 128-136
Y1ku 82-93 74-83 58-67 72-80
Wupeiiku 65-73 51-60 38-46 51-59
T'ycu 42-56 3644 29-37 39-45
Iecapku 8591 75-83 47-54 70-78

[Mops! pacnpenenstoTcs HepaBHOMEPHO. UKCIo Mop M3MeHseTcs 1o ce-
30HaM roja. Tak, B JICTHHH IEPUOA 3apErUCTPHPOBAHO MaKCUMAJIbHOE YHC-
70 op — 131, a ocensio u BecHoii 111-113 mop/cm?. TloprcToCTh H3MEHS-
eTCs TaKKEe C BO3PACTOM HTHLEI (B TYIIOM KOHIIE SIMI] OT MOJIOAOK Kyp 3TOT
nokazarens cocrasiser 138-183, a'y crapsix — 121-160 mop/cm?).

ITopel HMEIOT KOHYCHOE CTPOCHHUE, UX KOJIMYECTBO, KaK MPABHJIIO, BBILIC
Ha TYNOM KOHIE sIilla U B HKBATOPUAJIbHOHM 00JACTH, YTO CIIOCOOCTBYET
JydlleMy NPOHUKHOBEHHIO BO3JyXa B BO3AYLIHYH KamMepy M oOierdaert
JIbIXaHKUE 3MOPUOHY B MOCCIHUE JHU HHKYOarwu (puc. 10).

Puc. 10. ITopsl ckopiymbt
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KavecTBo CKOpIymBI 3aBUCHT OT YCIOBUH KOPMIICHUS, COJAEpPKAHH
ITHIBL, €€ BO3PACTa, TCHETHYECKUX OCOOCHHOCTEHN U CE30Ha roa.

B MOMEHT cHeceHusl AUL0 HE UMEET 6030YUIHON Kamepbl, OTHAKO NIPU
OCTBIBAHUHU OHA IOSIBIAETCS B BHUJE MAJIEHHKOTO KPYIJOro MpOCTPaHCTBA,
PAcIOI0KEHHOTO OOBIYHO Ha TYNOM KOHIE fila MEXIy BHYTPEHHEH W
HapyXXHOW MOJICKOPIIYITHBIMHA 000JI0YKaMH, KOTOPbIE NMEIOT Topkl. Pazmep
BO3IYLTHOW KaMepbl 3aBUCUT OT MPOHHUIIAEMOCTH SIMYHOH CKOPIYIHI, CPOKa
XpaHEHHUs, OKpY’Karolllel TeMIepaTypsl U BIaXKHOCTU. BennuuHa Bo3mymi-
HOW KaMephl SBIsIeTCs QYHKINEH, 3aBUCAIICH OT pa3MepoB sifna. CkopocTs
00pa3zoBaHusl €€ 3aBUCHUT OT OBICTPOTHI OXJIAXKJICHHUS SHIA 1TOCIEe CHECEHHS.
ITpn HKU3KOI TemmepaType BO3ayxa KaMepa MOXKET 00pa3oBaThCs B TEUCHHUE
JIBYX MUHYT, a B )KapKOM H BJIQ)KHOM OKPY>KCHHHM HEOOXOJUMO HECKOJIBKO
yacoB. Cpa3y mocie BO3HMKHOBEHHs IuaMeTp ee cocrtasisier ot 0,5 mo
0,9 cm, a 06BeM — o 0,1 10 0,2 cm® B 3aBHCHMOCTH OT pasmepos siina. Ye-
pe3 2 daca amametp yBenmuuBaercsa no 0,1-2,5 cm. Pasmep Bo3mymHOU
KaMephl HCHONb3YIOT IIPHU ONPEEICHUH BO3pPacTa siilia MocIe CHECEHUSI.

Ckopnyna sUL] HOKpBITa HAOCKOPJIYRHOU 000104KOU — KYyTHKYJIOU
ToNMmKHON 5—10 MKM, COCTOsAIIEH B OCHOBHOM U3 IIPOTEHHA U SIBIISAIOLICHCS
CBOEOOPA3HBIM OaKTEpHANBHBIM (GHUIBTPOM. YJaJeHUE KYTHUKYJIBI, HalpH-
Mep BOJIOH, yCKOpSAET cTapeHue U nopuy suIa.

Co3niaHne HOBBIX M COBEPIICHCTBOBAHHE CYIIECTBYIOIINX B HACTOSIIEE
BpeMsI BBICOKOIPOAYKTHBHBIX IOPOJ U KPOCCOB CEIbCKOXO3SHCTBEHHON
NTHIBI TPeOyeT BCECTOPOHHETO CPaBHUTEIHHOTO W3YUYEeHHUs MHKYOalnoH-
HBIX KauyecTB SIMII, IOCKOJIbKY MMEHHO KadecTBO fAWI[ B Ooublieil mepe
JIOJDKHO OTBeYaTh MOTPeOHOCTSIM 3MOpHOHA, o0ecrieunBaTh €ro HOPMailb-
HO€ Pa3BUTHE U BBICOKHE PE3yIbTATHl MHKYOAITHH.

[Tpn otbope suI; Ha MHKYOAIMIO CIIEAyeT MOMHHUTH O TOM, YTO T€ HIIH
MHBIE OTKJIOHEHHUS TOKa3aTeJiell 0T HOPMAaTHBHBIX MOTYT B 3HAYUTEIHHOI
CTETICHN MOBJIMATh HE TOJBKO Ha BBIBOJA MOJIOJHSKA, HO, TJIABHOE, HA €T0
Ka4yecTBO, JaIbHEHIIYI0 )KM3HECIOCOOHOCTh M MPOAYKTUBHOCTH. [loaTomy
KpaliHe Ba)XHO IIPOBOJUTH AHAJIM3 KadecTBa HMHKYOAIMOHHBIX SWI[ II0
BHEITHEMY BHIy, a TaK)Ke 2—3 pa3a B MecsI] B 300TEXHUUYECKOH J1abopaTo-
PHH, OCHAIIEHHOH CIIeNMaNBbHBIM 000pYyJOBaHHEM, 10 ONPEICIICHHBIM Me-
TOJIUKaM.

3.2. OueHka MHKYOAIIMOHHBIX STHIT
Jiis mHKyOanuu oTOMPArOT sSiIa MPaBHIBLHON (POPMEI, C HETIOBPEKICH-
HOM, YMCTOH, TTIAJAKOW CKOPIYTON ¢ MaTOBBIM OTTeHKOM. OKpacka CKOpIy-

IIbI TUITAYHAA U1 JaHHOI'O BUAAa U TOPOABI IITULLBI.
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Brumanue cienyer oOpaTuTh U Ha pa3Mepsl siina. J[okazaHo, 9To u3 Ul
OT OJHOTO M TOTO K€ CTaja NTHIBI Jydllias BEIBOAUMOCTb U3 AUI] CpeTHEH
Macchl. SiIa upe3sMepHo YITMHEHHEIE, KPYTIble W HeTPaBIWIHHON (POPMEI HE
UCTIOJIB3YIOT, TaK KaK BBIBOAMMOCTh MX HoHmkeHa (puc. 11). Kpome Toro,
TaKWe SHIa HETEXHOIOTHYHBI, TaK KaK 3aTPYAHEHA NX YKJIA/Ka B JIOTKH.

Puc. 11. ®opma s
1 — mpaBuubHasT; 2 — Kpyrias; 3 — yAIHHEHHAsT; 4 — HEeMpaBIIbHAs

Henocrarkamu MHKYOAIIMOHHBIX SIUILL SABJISIIOTCS: OYyrpbl, HAPOCTHI, ILIEPO-
XOBATOCTh, 3arPS3HCHUS U CKIIAAKH Ha CKOpIyIe, OECCKOpPIyIHOE, OIyXaa-
IOIIMIA MK OJIeTHO OKpAalLIeHHBIN KEJTOK, JBYX)KEITKOBOE, CMELICHHAs WU
Omy>kmaromasi BO3AyIIHAs Kamepa, Pa3KIDKCHHBIA OeJoK, MpHUCYIIKa, Kpa-
CIOK, MBITOE, TYMaK, CTapoe, KpOBSIHbIE U APYTUE BKIIIOUeHus (puc. 12).

~

6 7

Puc. 12. Tlopoku MHKYOAIIOHHBIX S
1 — Haceuka; 2 — 60if; 3 — O4YeHB TOHKAs CKOpIyIa; 4 — 6ECCKOPIIYIHOE,
5 — HapocTsI; 6 — MEepoxXoBaToCTh; 7, 8 — CKIAAKU
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OTH OPOKHM yKa3bIBAIOT HA HApyIIEHHE MUHEPAIBHOIO OOMEHa B Opra-
HHU3ME HECYIIEK M HEHOPMAaJbHYIO paboTy HIKHEH dJacTH sineBosaa (Mart-
kn). Takue sifnia cuuTaroTcss OpakoM U Ul MHKYOany He UCTIONIB3YIOTCS.

He wucnomp3yror ans WHKyOammu sAima ¢ pa3OUTOM, HAATPECHYTOMH,
OYeHb TOHKOM M MSTKOM ckopiynod. Slifa ¢ oueHb TOHKOM CKOPITyNoi
U3JAI0T NP MOCTYKUBAHWU 3BOHKHM, «CTEKISHHBIN» 3BYyK. Sifna ¢ Haced-
KOH Taxke MOXHO ONpPENEeNUTh IO 3BYKY: IPHU JETKOM NMOCTYKHBaHUU OJI-
HOTO SIHIIAa 0 APYroe MOBPEXKCHHOE U3aeT IIIyXOH 3BYK.

Ckopityma MOXKEeT OKa3aTbCsi «MPaMOPHOI», 4TO 00YyCIIOBJIEHO HEPaBHO-
MEpHBIM paclpefeIcHHeM Kalblusl W3-32 HEcOATaHCHPOBAHHOTO DPAaIMOHA
POIMTENBCKOTO CTaa M0 MHUHEPAIFHBIM BEIIeCTBAaM W BHTaMHHAM (puc. 13).

CreneHb «MpPaMOPHOCTHY CKOPIIYIBI MOKHO OTPENENIUTh MO OaIbHOH
cucreMe OIeHkH, paspadortanHoit JI. B. KymukosemM (2003), mo cremyto-
IIUM IpU3HAKaM.

Bamn 1. Ckopayna mouru 0e3 BUAMMO#
ISITHUCTOCTH M 0€3 HEOOJBIINX CBETIBIX
TOYEYHBIX 30H BOKpPYr mop. Bo3moxHO
OUYCHb OTrPAaHMYEHHOE MX KOJIMYECTBO B
o0JlacTy mosroca sina.

Bann 2. Boxpyr mop xopouio BHIHBI
Menkue (amamerpom MeHee 0,5 MMm) U He
OUEHb YAaCTO pPAaCIOJO0XKEHHBIC CBETJIbIE
2 TOYEYHBIE 30HBI (MEXIy 30HAMH €CTb
¥l y4acTKku 0e3 MSITHUCTOCTH UTHHON 6—8 MM).
XOTs ¥ pesiko, HO CBETJIbIE TOUKU pacIpo-
CTpPaHEHBI 110 BCEH MOBEPXHOCTH.

bann 3. Caersnble 30HBI BOKpPYr MOp

Putc. 13. «MpamopeocTs» kpynHbele, gocturator 0,6—0,8 MM B 1ua-

CKOpITYIIEL Metpe. Ecim 3Tn cBeTibIe 30HBI MEJKHE, TO

WX MHOTO M OHH 4YacTO paCIOJIOKEHBI.

Mexy CBETJIBIMH 30HAMH HET TEMHBIX 30H 0€3 BHJIMMOW ISTHHUCTOCTH
6oiee 0,5 MM JIJTHHOM.

bann 4. Ouens kpymnHble (6osiee 1| MM B AraMeTpe) CBETIIbIC 30HBI CIIMBA-
10Tcst BMecTe 1o 2-3 u Gosee. OOpa3oBaBIIMECS OT CIUSIHUS CBETJIBIC 30HBI
MOTYT 3aHUMATh 00! lJIbIINE MIIOIMAAN TIOBEPXHOCTH SIHIIa, YeM TeMHBIE (0COo-
OEHHO Ha ITOJIF0CaX, TJIe CBETIIbIE 30HBI MOTYT OBITh CIIOIIHBIMH).

bann 5. IToHOCTBIO CBETIIBIE 30HBI «MPAMOPHOCTH) PACIIPOCTPAHSIOTCS
OT IOJIoca SiNa K 9KBAaTOpPY, 3aHMMAIOT TOJIOBUHY U OoJiee MMOBEPXHOCTH
CKOpIymnsl. B 3TOM BapmaHTe «MpPaMOPHOCTH» CKOPIIYIBI BO3MOXHBI CIie-
JYIOLIMEe Pa3HOBUIHOCTU:

® BCsl IIOBEPXHOCTD sIil1a pABHOMEPHO IOKPBITA YaCTON «CETKOI» CBET-
JIBIX TOYEK;
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® KpYIHBIE, YETKO OYEPYCHHBIE CBETJIBIE 30HBI MOP PACIIOJIOKEHBI
IUTOTHO, OJIU3KO APYT K APYTry, HO B TO K€ BPeMs M30JIMPOBAHBI U HE CIIU-
BalOTCSl BMECTE;

® TIpU TIOCTYKMBAaHWU WJIM TPEHUHU O JAJO0Hb SMI0 M3IAaeT 3BEHSIINH
3BYK (CTEKJISIHUCTAsi CKOPIIyTIa).

XapakTepucTHKa 00cIeqyeMOoil Ipynmnbl Kyp MO CTEIEHH «MPaMOpHO-
CTH» CKOPJIYIBI MOXET BBIPa)KaThCsl WM HPOLEHTHBIM paclpejielieHneM
SIAIL IO OajiaM, WM CPETHAM OaIoM «MPaMOpPHOCTI.

B simyHOM NTHIIEBOACTBE siflla, OLCHEHHBIE B 4 M 5 0ayuIOB 1Mo «Mpa-
MOPHOCTHY», NPU3HAIOTCA HENPUTOAHBIMH Ui WHKyOarmwm. 310 00CTOSA-
TEJILCTBO CBSI3aHO C TEM, YTO B CIIyyae MCIOJIb30BAHUS TTOCIEIHHUX I HH-
KyOalmy OTMEYatoTCs 3HAYUTENbHAsE YMOpHOHAIbHAS CMEPTHOCTD U PE3KOe
CHIDKCHHUE KaueCTBa BHIBEICHHOTO MOJIOIHSKA.

B MsicCHOM NTHIIEBOJCTBE, B CHITy 3HAUNTEIBHOTO PACTIPOCTPAHCHHUS ST
C BBICOKOH CTENEHBIO «MPaMOPHOCTHY, IJIsl MHKYOAIlMi HE PEKOMEHIYeTCsI
HCITOJb30BaTh SHIa ¢ 0auIoM 5.

W3znoxxeHnnie MPU3HAKU Ka4€CTBA AW U IMMPUEMbI OLICHKU MMPUMEHAIOTCA
IUISL OTIPEZIeNICHHs LeJIecOO0pa3HOCTH AANbHEHIIEro MCIIOJIB30BAHUS SHII:
JJIA I/IHKy6aI_[I/II/I HJIKN B KaUCCTBC TOBAPHBIX.

3.2.1. Bu3yajibHasi OlleHKA MeT00M MPOCBeYNBAHUS

[IpocBeunBanme sUI (OBOCKONHS) ITOTOKOM IPOXOMISIIETO BHIAMOTO
CBeTa MPUMEHSETCS C 1ETIbI0 U3YUEHUs UX CTPOSHUS, BHYTPEHHETO pacro-
JIOKCHHSI KOMIIOHCHTOB W BBISBJICHHUS Ie()EKTOB, KOTOPHIC TPYIHO WM HE-
BO3MOYHO 3aMETUTh NPU BHEITHEM ocMoTpe (puc. 14).

Puc. 14. IlpocBeurBanue siina

[Ipocreiimmii 0BOCKON COCTOUT M3 JIaMIIbl U HAJAETOTO HA HEe KoJaka ¢
OTBEpPCTUEM, UMEIOIINM TUaMETP LIUPUHBI CPEIHETO 0 pa3Mepy sifla.
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@upmoit OO0 «Pe3epBy BBHITYIIEH MOJIOTOYKOBEII OBOCKOII, IIPEBOCXO-
JSIUN TI0 TEXHUYECKUM XapaKTepUCTUKaM BCE IPOU3BOJMMEBIE paHEe MO-
nenu (puc. 15).

3a cueT mpuUMEeHeHHs HOBEHIINX pas-
paboTOK B 007ACTH AIIEKTPOHUKH yIa-
JIOCh JIOCTUYb CBETOBOI'O MOTOKA HA IO-
BepXHOCTH siitia Ooee yem B 200000 .
[Ipu stom rabGaputel um Macca mpudopa
CYIIECTBEHHO yMEHBIIWINCh, a OTCYT-
CTBHUE IIEpPErpeBa OCBETUTENBHOM TOJIOBKHI
TIO3BOJISIET MCIOJB30BaTh OBOCKOI B HE-
NPEPHIBHOM pEXHMME M HE TNPUBOIHUT K
HarpeBy SUII B IIPOLIECCE IPOCMOTPA.

Hctounuk cBeTa He TpedyeT 00-
CITy’KMBaHHS U 3aMEHBI B TEUECHHE BCETO

Puc. 15. Mo10TOYKOBBIiT OBOCKOIT cpoka ciryx0bl mpudopa.

upmer OO0 «Peseps» [TpOMBIIIIEHHOCTBIO  BBIITYCKAIOTCS
CTOJIBI-OBOCKOIIBL. JIOTKM ¢ siijamMu cTa-
BAT Ha paMy TaKOTO CTOJIa M OCBEIAIOT CHU3Y JIFOMHHECIICHTHBIMH JIAMITAMH.

YV Ka4eCTBEHHBIX SIMI{ CKOPJIyTa JIOJDKHA ObITh paBHOMEPHO IIPOCBEUUBA-
tomeiics. Bo3aymmHas kamepa pacriosiokeHa B TYHNOM KOHIIE WIJIM HEMHOTO
CMellleHa B CTOPOHY, HO He Oojiee 4eM Ha | cM. ¥V CBeXMX KypUHBIX SHII JHa-
METp BO3AyUIHOM Kamepbl 15—18 mM, a BeicoTa 1,5-4,0 mM. K Henpurogasim
JUIL MHKYOAIlMM OTHOCATCA AHIla ¢ «OIyXKIaromieid» BO3IYIIHOW KaMepoH,
KOT/1a TIpH TIOBOPAaYMBAHMY SIHIa BO3AYIIHAsI KaMepa NEepeaBUTacTCs B BEPX-
HIOIO TOYKY B PE3yJIbTaTe PaccIOCHHS MOACKOPIYIHOW U OGeIKoBoi 000710-
YeK, 4TO OBIBACT MPU HU3KOM KauecTBE COJICPIKUMOTO SHIIA.

e Kentok B giille MalOMOJBUKEH, Tpa-
T xamepa HUIBI ero HedeTkue (puc. 16). Bemox mpo-
3padyeH, co cnabo pa3sIuIMMBIMUA TPAJIUH-
KamH. LlemoCTHOCT TPagMHOK MOXKHO
YCTAaHOBHUTh TIPH MPOCBEUMBAHHUM SIHIIa.
Jiis 3TOTO €ro OBICTPO MOBOPAYHBAIOT U
HAOIOMAI0T 3a TOJBIDKHOCTBIO JKEINTKA.
Ecimm rpaauHKy HE HapyIIEHBI, TO JKEJITOK
OBICTPO BEPHETCS B MCXO/HOE IOJIOKEHHUE,
€CITM TPaANHKH OOOPBAHBL, TO XKEITOK Oy-
JIeT He B LEHTPE Ai1a, a IO CKOPIYIOH.
Bpakyror sdiina JBYXJKEITKOBBIE, CO

Puc. 16. O6wmuii By sifna
MIPU NIPOCBEYNBAHUH Cr'yCTKaMH KpOBH Ha KCEJITKEC WM B 6GHKC.
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BerpeuaroTes siiina, HasbIBaeMble «KpPAcCIOKW», KOTOPBIE UMEIOT IIPH Mpo-
CBEYMBAaHUM OPaH)KEBO-KPACHBIN LBET. DTO NMPOUCXOAUT NMPH CMEIINBAHUU
OeJKa ¢ KEITKOM H3-3a pa3phIBa BUTEIUIMHOBOW 00OJIOYKH.

[Ipn HeONarompusITHBIX YCIOBHSX XPaHEHMS SHI] BO3HHMKAIOT HEIO-
JBIDKHBIE TEMHBIE IITHA IO/ CKOPIYHOH. DTO KOJOHWHM TUIeceHH. Takue
siIa Ha3bIBAIOTCS «TYMAKM» U MOJUICKAT BEIOPAKOBKE.

OBocKON¥SI TTO3BOJISIET OOHAPYKUTH
JneeKTsl CKOpIIyIbl, HE3aMETHBIE IIpPH
BH3yasibHOU omeHke (puc. 17). Cxopiy-
ma MOXET OBITh MOBpEXJIEHa elle B
MaTke sineBoaa, HO 00pa30BaBIINECS
TPELIMHKM 3aKJIEUBAIOTCS OpraHHUdYe-
CKUMH M MHHEPAIbHBIMH BEILECTBAMHU.
OHM JerKo pPa3IUYMMBI Ha OBOCKOIIE.
Takoe sifmo OpicTpee HHPHUIUpPYETCS
MHUKpPOOpPraHU3MaMH, a TakXe TepserT
Puc. 17. Mexann4eckne MoBpexICHUS BJIary sa caer YCI/IJ'IeHHOFE) HCITapCHHAL.

e — Jlyis Oonee neTanbHOM OICHKH Tap-

THH 1L, 0COOEHHO 3aBE3CHHBIX U3 JIPY-

TOro XO3sHCTBA, MPOBOAAT IEPUOAUYECKUN KOHTPOJb. Takoi KOHTPOIb

OCYIIECTBIISIIOT MO MOP(HOJIOTHIECKUM, (PU3NKO-XUMHUYECKHIM M OMOXMMHU-

YECKUM II0KA3aTENIIM C UCIOJIb30BAHUEM CIIELIUAIbHOW H3MEPUTEIIbHOMI
TEXHUKU.

3.2.2. Hepa3pymamnige MeTOIbI OIEeHKH SIHI]

Maccy auy onpenendioT IyTeM WHANBUAYAIFHOTO B3BEIIMBAHUS HA Jia-
O6opatopHBIX Becax ¢ TOYHOCTBIO 10 0,1 T. [l mHKYOAIru He MPHUTOTHBI
KaK MEJIKUe, OTHOCUTEILHO XapaKTEPHON MAcChl Jisl JAHHOTO BU/IA MTHUIIBI,
TaKk W Ype3MEepHO KpymHEIe sifna. CieayeT MOMHUTh, 9TO Ooliee TsDKENbIe
HECYIIIKH HECYT 0oJiee KPYMHBIE siflla. Y CTAHOBJICHO, YTO YBEIMUYEHUE JKHU-
BOM Macchl Kypullbl Ha 200 r BieyeT yBeIuueHue Macchl sifna Ha 1 r.

Macca s JoJKHA OBITh CpeIHEH IS TAaHHOTO BHJIA MTHIIBI C YIETOM
BO3pacTa MOTroJIOBbSl POJUTENIBCKOrO cTajga. BennunHa Maccsl KOppeaupyeT
¢ 00BEMOM SidIIa, YTO OIIPENENeT Pa3Hy CKOPOCTh MPOTPEBAEMOCTH SIHII B
WHKYOAIIMOHHOM IKady. YCTaHOBICHO, YTO MPOIOJKUTEIIEHOCTh HHKYOa-
LIMH SHI] ¢ OOJIBIIEH MacCOi JIMHHEE, YEM SIUI[ C MEHbBIIIEH Maccoi. IToaTo-
My TpU MHKYOAIlMM MApTHH SUI] CO 3HAYUTEIHHO OTIMYAMOMICHCS Maccoi
IIpOIlecC BBIBOJA PACTSHYT, YTO HETaTHBHO BIMSET Ha KA4EeCTBO IOJTydae-
Moro Moo Hska. KpoMe Toro, Macca BEIBEICHHOTO MOJIOTHSKA KOJICOIETCS
B 3aBUCUMOCTH OT MacChl SIHUII.
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Puc. 18. Uupexcomep UM-1

Dopma auy — BaXKHBIN NOKA3aTelb Kaue-
CTBa SIMII, TaK KaK BIUSET Ha MOJ0XKEHHUE 3M-
OpmoHa B Tporecce ero pa3Butus. OueHnBa-
eTcs TIOCPEJICTBOM OIpEIETCHUs] HHIAEKca
(hopMBI. DTOT IMOKA3aTeNb OMPEACISIOT C TO-
Molpio uHAekcomepa MM-1, npubopa koH-
crpykuun I1. I1. apenko (puc. 18) mmm pac-
YETHBIM ITyTeM 110 (hopMyIie

Ud®=d/D - 100 %, (1)
rae d — nomepeyHsid (Manslil) guHameTp sid-
a, MM;
D — npononbHeIi (60JIbII0I) AUaMeETp siit-
11a, MM.

JIroObIe OTKJIOHEHHSI OT HOPMabHOH (POPMBI, Ha KOTOPYIO pPacCUUTAaHBI
BCE CpEeACTBAa MEXaHM3allUd M YIMAKOBKH, YBEJIMYHMBAIOT MOBPEKIAEMOCTh
su1. BakHBIM ABIsIETCS OMOJIOTHYIECKOE M ACTETHIECKOE 3HAUCHUE (DOPMBI.

Puc. 19. IIY/-2D

Ilpounocms ckopaynsl MOXHO oOmpeje-
JATH ABYMSI METOIAaMH, B TOM YHCJIe KOCBEH-
HBIM: M0 BEJMYHHE YNPYroi aedopmaimu
(Y ), He Hapymas eTOCTHOCTH CKOPIYIIBL, a
TaKKe IOCPEJCTBOM IPSIMOTO HM3MEpEHUs
TOJNIIMHBI TIOCJE HApPYIICHHUS €€ IIeIOCTHO-
ctu. Ynpyras nedopmanusi XxapaktepusyeTcs
BEJIMYMHOM Mporuda y4acTKa CKOPITYIIBI O]
BO3JIeiicTBHEM ompeneneHHoro rpysa (700 T).
DTOT MOKa3aTellb MOXKET OBITh M3MEpPEH Ha
npubope, Hanpumep, [TY 1-20 (puc. 19).

Ha ctonuk npubopa ropu3oHTAIBHO yCTa-
HaBJIMBAKOT HﬁHO, TMPUBOJAT B COIIPUKOCHOBE-
HHUE C HUIM MHKPOUHIUKATOP ¥ BO3JCHCTBYIOT
Ha MOBEPXHOCTh sifia cwioi B 700 r, mpu
9TOM cKopiyma nedopmupyercs. Crpenka

MHUKpOMHANKaTOpa Gukcupyer Benmuuny Y/, Uem Oofblie MOCIEHSS, TEM

TOHBIIC CKOpJIyIa.

BrisiBiIEHBI TOPOAHBIE Pa3/IM4Msl IO ITOMY IOKazaTesto. Bennuuna Y /|
CKOPIYIBI UL OT Kyp MSCHBIX KPOCCOB HECKOJBKO MEHbILE, YeM OT SUY-
Hex. C Bo3pactoMm Kyp Y/ yBenmnumBaetcs B cpeaaeM Ha 1,1 % 3a xaxkaplid
Mecsl. IlorpemnocTy MUHEpalbHOrO HMUTAHUSI Kyp-HECYLIEK YyXKE uepes
HECKOJIBKO JIHEW oTpaxarorcs Ha BenuuuHe Y/l. BrIsiBIeHa 3aBHCUMOCTH
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MexXIy Aedopmariield CKOpIynsl ¥ BEIBOOMMOCTEI0. Benmmunna Y/ momHO-
LIEHHBIX MHKYOAIIMOHHBIX SIUI] Kyp cocTaBisieT 23-25 MKM.
Benmauny Y /| ucrons3yroT U pacdeTa TONIIMHBI CKOPIYIIEI 0 (op-
MyJie
T=480— (7 - Y]), (2)
rae T — TonmuHa CKOPIYyIBI, MKM;
Y1 — ynpyras neopmanus, MKM.

Ilnomnocmo Aliya XapakTepU3yeT €ro CBEKECTh U TONIIUHY CKOPIIYTIBL.
OmnpeneneHue MPOBOAAT C MOMOIIBIO COJNIEBBIX PACTBOPOB PAa3HONW KOHIICH-
Tpauu. HeoOXxonuMmo npenBapuTeIbHO NMPUIOTOBUTH HAOOp ATAIOHHBIX
XMMHYECKH TOUYHBIX pacTBOpoB NaCl pa3sHOif INIOTHOCTH C HCIOJIB30BaHUEM
apeoMeTpoB.

Sliiia moMeIaioT B 3TH PacTBOPHI M NOAOHPAIOT TAKYIO BEITHYUHY IIJIOT-
HOCTH, B KOTOpOﬁ OHO HaxoAWuTCA BO B3BCHICHHOM COCTOSHHHU B CpeHHeﬁ
YacTH COCyAa. 3aTeM 1o Tadi. 15 onpeaensoT BeNn4rHy IIIOTHOCTH UL,

Ta6numa 15.3aBHCHMOCTB IVIOTHOCTH pacTBoOpa oT koHneHTpanun NaCl

IlnoTHOCTD, KomunuectBo [TnotHOCTSD, KomuuectBo
r/em® NaCl, r/n r/em® NaCl, r/n
1,110 200 1,075 117
1,105 180 1,070 115
1,100 160 1,065 108
1,095 145 1,060 102
1,090 130 1,055 100
1,085 125 1,050 96
1,080 120 1,045 90

MOKHO ONPEAENNTh IIOTHOCTh M JPYTHMM METOJIOM — ITyTeM JBYKpPAT-
HOTO B3BEIIMBAHU SUI. B TUCTWUIUPOBAHHOM BOJIE M BO3IyXE HAa OJHHUX U
TeX e Becax ¢ TouHocThIo 10 0,01 r. Pacuer mpomsBomst o ¢popmyiie

M=M/ (M- M), 3)
rae I1 — mIoTHOCTh sina, F/CMS;

M — macca siina B BO31lyxe, T;

M; — macca siinia B BoJe, T.

3.2.3. MeToabl OLIeHKH NOCJI€e BCKPHITHSI CKOPJIYTbI

[Mocne BCKPBITHS SHIA ONPENEISIOT OIUIOOTBOPEHHOCTH, BECOBOE CO-
OTHOIIICHHUE OTIACIBHBIX YaCTEH, KAYECTBO JKEJITKA, OCJIKa U CKOPJIYIIBI.

ITo cocTOSIHMIO COAEPKUMOTO SiIa, BEUIMTOrO Ha CTEKJIO, MOXHO CY-
JUTH O ero KadecTBe (puc. 20).
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Puc. 20. Boumtele sitna:

1 — siia cBexwue, MOTHOLEHHBIE, C XOPOIIeH CTPYKTYpOi: 4 — XOpOIIo
pa3iIMYiMa CIIONCTOCTh Oelka (BUJ CBEPXY); b — JKeNTOK IOKPHIT OeIKoM (B cOOKY);
2 — HENOHOLEHHEIE sina: 4 — CIIOUCTOCTh OeJIka OTCYTCTBYET (BH] CBEPXY);

b — xenTox BeIIENseTCs HaJl TOHKUM cJIoeM Oelika (BU COOKY)

Ecnu Oenok He pacTekaercsi, KOMIIaKTEH, TPAHUIIbI TUIOTHOTO CJIOS YeT-
KO BBIJICJICHBI H COXPAHSIOT (OpMYy siflla, TO Takoe SHI0 OyAeT MOJIHOLEH-
HbIM. Eciiit 6e10Kk pazkmKeHHBIH 1 pacTekaeTcst Ha OOJIbLION IuTomay, HeT
YETKOM rPaHUIIBl MEKY TUIOTHBIM U JKUAIKHM CIIOSMHU O€JKa, TO TaKOe SUI0
HETOJHOLICHHOE.

Ha noBepxHOCTH kenTKa OymeT JiexaTh 3apoJbIIeBhbIi AUCK. B omio-
JIOTBOPEHHOM SIHIIE TMAMETP €ro COCTaBISIET HPUMEPHO 3—5 MM U SICHO
BBIpOKEHA CTPYKTypa Oojiee MM MEHee MNpPO3pauHbIX KOHIEHTPHUUECKHX
KpyroB. JINCK HEOIUIOJAOTBOPEHHOIO SIHIa MEHBILIE 10 pa3Mepy, POBHBIM,
0e3 CTpYKTYpHBIX 00pa3oBaHuii, KpyroB He umeeT (puc. 21).




Puc. 21. OmnonoTBopeHHOE (CIIeBa) M HEOIIOJOTBOPEHHOE (CIIpaBa)
stiiia py OOJIBIIIOM yBEITHYCHUH

Coomnowenue cocmagnslx yacmeii auy. Sina B3BEMNBAIOT UHINBH-
nyanbHO. Pa30uBaroT u akKypaTHO LINaTejeM OTICIIIIOT JKEJITOK OT OeJKa.
[TomemaroT >xeNTOK B MPEABAPUTEIHLHO B3BELICHHBIH OIOKC M ONPEHEINTIOT
€ro Maccy, IOoCJie Yero B3BEIIMBAIOT CKOpIymy. Maccy Genka onpenesnsor
0 Pa3HOCTH MEXIY MAacCOW siiilla W Maccoi KelTKa M cKopiymbl. OmTu-
MaJIbHOE COOTHOIIeHue: 0enok — 56 %, xenrok — 32, ckopayna — 12 %.
OTtHomreHue Oenka K kentky 1,8:2,1.

OOBEKTUBHBIM TOKa3aTeJeM KauecTBa UL SBJISCTCS 6bICOMA HCeIMKA
u fenka. Otpenensiercsi OHa MHKPOMETPOM, YKPEIUIEHHBIM Ha CIICIHANIb-
HOH TpeHore, Kak Moka3aHo Ha puc. 22 u 23, ¢ TouHoctbio 110 0,01 mm.

Puc. 22. VI3MepeHune BbICOTHI JKENTKA Puc. 23. VI3mMepeHue BbICOTHI
IUIOTHOTO CIIOS Oenka
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Jnst onpenieneHust uHOeKca JcesimKa MTAaHTCHIMPKYIEM H3MEPSIOT €ro
OO0JIBIION M MabIi AuaMeTpbl. BBICOTY JKenTKa ONpenersioT B caMoi BepX-
Heil ero Touke (puc. 22). UHAekc KenTKa pacCYUTHIBAIOT IO (popmyiie

WK =2h/ (d; +dy) - 100 %, 4
rae h — BeicoTa *enTKa sifla, BBUIMTOTO Ha TOPU30HTATIBHYIO MOBEPXHOCTS,
MM;
d; u dy — AMaMeTphI KeNTKa, U3MEPEHHBIC B THAMETPAIBHO MPOTHBO-
MIOJIO>KHBIX HAIIPABJICHHSX, MM.

JUis BEIYUCIICHUSI UHOEKca fenka 3aMepsIIoT BBICOTY €r0 INIOTHOTO CII0s
Ha paccTOSTHUU | ¢M OT Kpas xenTka (puc. 23) U OITaHTeHIIMPKYJIEM — Ma-
JIBIA ¥ OOJIBIION AuaMeTpshl. Pacuet BeayT mo gopmyiie

1B =100h/[0,5 (D + d)], (5)
rae h — BbIcoTa MUIOTHOTO Ci0st Oelika, BBUTUTOTO HA TOPH30HTAIBHYIO MO-
BEPXHOCTh, MM;
D u d — 6opIoi 1 Masblif JUAMETPBI PACTEKAHHUS IUIOTHOTO CIIos OeJt-
Ka, MM.

Coldepcanue GumMamMunos 6 Genke u xyceamke SUL ONPENENAIOT B Ja-
GopaTopuy NPeIIPUSATHA-TIOCTABIINKA HIM B O0IAaCTHBIX, paOHHBIX J1a00-
paToOpUsAX B COOTBETCTBUH C IPUHATHIMH METOIHKAMH.

Kucnommnoe uucno sncenmka — 310 xonuyectBo muwumurpammos KOH,
HeoO0XoauMoe TSl HeHTpanu3alui CBOOOJHBIX JKUPHBIX KHCIIOT, COZlepKa-
muxcs B 1 rokentka. ist onpeneneHus KUCIOTHOTO YHCia HAaBECKY JKeNTKa
B 2 T TIIATENBHO PacTHpaioT B cTymnke ¢ 20 eM® cmecu «cnupT-3hup»
(10 cm® 96%-Horo stHioBoro crmpra 1 10 em® stHOBOrO 9dUpa). CHavana
npubasisitoT 5-8 eM® cmecu «crupT-3QUp» M PACTHPAOT HABECKY, IOCIIE
Yero COJCP)KUMOE CIHMBAIOT B KOJIOY WJIM CTakaH, OCTaBIIMUMCS KOJIMYe-
CTBOM CMECH OIOJIACKHBAIOT CTYIIKY, CIIMBAIOT €0 B Ty kK€ KOJIOY MM cTa-
KaH ¥ TUTpyIoT 0,1 H. pacCTBOPOM €IKOTO KajHs B IPUCYTCTBUHU (eHOIPTa-
neuHa (5—6 xanens Ha 20 em® emecu «cIpT-3(PUp») 10 YCTONUUBOTO PO30-
BOT'O OKpallMBaHMS, HE MCUYE3AIONIero B TeUCHHE MHHYTHL Pacder mpous-
BOJIAIT 1O (hopMmyIie

X=(A-K-561)/B, (6)
rae X — kucioTHoe uncio, Mmr KOH/T;

A — KOoJIMYeCTBO pacTBOpa WLIENOYH, MOIIEJIIee Ha TUTPOBAaHUE COJIEP-
JKUMOTO KOJIOBI, oM’

K — k03¢ ¢puumeHT nomnpaBky K pacTBOpPY €JIKOTO KaJlusl JJIsl epecyera
Ha TouHbI 0,1 H. pacTBOp;

5,61 — conepxanne KOH B 1 M1 0,1 H. pacTBOpa, MT;

B — HaBecka JkenTKa, T.
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Tonwuna crkopiaynsl ONPEEISETCS MHUKPOMETPOM C TOYHOCTBIO 0
0,01 MM B Tpex ydacTKax: TyIOM U OCTPOM KOHIAX, a TAK)KE B CEPEAHHE.
Ha kaxnom y4JacTke CKOPJIYIIbI IPOBOIST U3MEPEHUSI HE MEHee Tpex pas, a
3aTeM pacCUMTHIBAIOT CPEIHIOI BeIMUYMHY. Jl0 M3MepeHHH HeoOXO0IUMO
CKOPJTYITy OTAEIHTH OT MOACKOPIYIHBIX 000I0UeK. ¥ Kyp TOJIIMHA CKOP-
JIyMbl YMEHBIIAETCS 0 HANPABIEHUIO OT OCTPOro KoHia kK tynomy (0,40—
0,32 MM), a KOIM4ECTBO Iop Ha | em? yBenuuuBaetcs ot 100 no 150 mr.

Ilopucmocmb ckopiynsl OUECHUBAIOT IOCPEICTBOM IIOJCUYETA HHCIA
1Op B 30HE TYIIOTO, OCTPOTO KOHIOB M CEPEIUHBI silla. SJHo BCKpHIBAIOT,
OT CKOPJIYNbI OTAEJSIOT MOJCKOPIYIHbIE 000JIOUKH. B ykazaHHBIX 30HaX
pa3MeyaroT 1o YeTblpe KBaapaTa miomaasio 0,25 eM?. C BHYTpPEHHEH CTO-
poHsbl munetkoil BBOAAT 0,2%-HbIi COUPTOBOI pacTBOP METUICHOBON CHHHU.
Yepes 1520 munyT (a uHoraa 10 60 MuH), MOciIe MPOHUKHOBEHUS KPACKH
B TIOPHI, HA HApY>KHOI ITOBEPXHOCTH CKOPJIYIIBl B Ka)KIOM BBIACICHHOM
KBajpaTe IMPOBOJAT MOACYET MEIKUX CHHUX TOYEK, PE3YNIbTaT YCPEAHSIOT.

Ha ocHoBe naHHBIX MOP(}OIOTHUIECKOTO, PU3UKO-XMMUIECKOTO U OHO-
XMMHYECKOTO aHAJIHM30B SIMI MOXXHO OXapaKTEPHU30BaTh COCTOSHHUE POJAH-
TEJICKOTO CTa/ia MTHUIIBI, YCIOBHUS €€ COACPXKAaHUS M KOPMIICHHS; OLCHUTH
TEXHOJIOTHIO cOOpa, YCJIOBHS TPAHCIOPTHPOBAHMS M XPAaHEHUS SMI] JUIS
TOTrO, YTOOBI ONIEPATUBHO MPHUHATH MEPHI MO YIYUIICHHIO MHKYOAIIMOHHBIX
Ka4ecTB SIUI] CEIbCKOXO3SMCTBEHHOMN IITHIIBL.

OCHOBHBIE TOKa3aTeNN KauecTBa MHKYOAlMOHHBIX SHUI| CEIbCKOXO03sIHi-
CTBEHHOM NTHIIBI IPEICTaBICHBI B PHII. 1.

KOHTpOJ’lL]—[BIe BOIIPOCHI

1. Pacckaxxute 0 CTpOeHMH MHKyOaIlMOHHOTO sfifa. Jlaiite xapaxrepu-
CTHKY €r0 COCTaBHBIM YacCTSIM.

2. Ha3oBuTe HeAOCTATKH MHKYOAIIMOHHBIX SIMIl U BO3MOYKHbIE TIPHYMHBI
UX BO3HHUKHOBEHHUS.

3.Uro Takoe oBockonusa? C Kakoi 1EIbI0 OHA MPUMEHSICTCS B MTHUIlC-
BOJCTBE?

4. IlepeuncnuTe Hepa3pylIAIOIINEe METOIBI OICHKH KadecTBa WHKyOa-
LUOHHBIX AU ¥ OMHUIINTE METOAUKHU €€ BBIMOJIHEHMUS.

5. Kakue cymecTByIoT METOIBI ONpeAeIeHNs KadecTBa HHKYOAIIMOHHBIX
SIML{ TIOCJIE BCKPBITHA CKOPIYIBI? B uem 3akirouaercs UX CyTh?

6. HazoBute ocHOBHBIE TPeOOBaHUS, IPEIbSBISIEMbIE K KAYECTBY UHKY-
OAaIOHHBIX SIUI] CEJILCKOXO03S{CTBEHHOM MTHUIIBIL.
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4. AHKYBATOPUH

WNukybaTopuii mpejacTaBiseT co00H 3MaHUE C TMOMEIICHUSMH, B KOTO-
PBIX DPACIIONIOKEHO TEXHOJIOTHYECKOEe OOOpYIOBaHHE IS INPOM3BOJCTBA
CYTOYHOT'O MOJOJHSIKA CEIbCKOXO3AMCTBEHHON nTHLEI. Bcee momernieHus
nHKyOaTOpHA W 000pYyIOBaHHE B HHUX CBS3aHBI €IUHBIM TEXHOJIOTHIECKUM
nporeccom (puc. 24).

Puc. 24. Unky6atopnii (Buz cBepxy)

4.1. O6mmue TpedOBaAHUS

Wuky6aTtopun OOBIYHO CIEHHMANN3UPYIOTCS B 3aBUCHMOCTH OT BHJA
TITUIBI M HATIPABIICHUS €€ TIPOTyKTHBHOCTH.

Ha nnemeHHBIX B TOBApPHBIX NPECANPUATUAX B HEIAX OGeCHe‘IeHI/IH HE-
MIPEepBIBHOTO TpoIlecca MPOU3BOJACTBA M CO3/IAaHUS YCIOBHHA TpPOBEACHHUS
BETEPHHAPHO-CAHUTAPHBIX MEPONIPUSTHI HEOOXOIUMO IIPOSKTHPOBATH JBa-
TPH UHKYOATOpHUs, B TOM YHUCIIE OJWH — IS MHKYOAIlHy SHIl, 3aBO3UMBIX C
JPYrUX IPeIIPUSITHI.

s crpoutenpcTBa HHKYOATOPHS BRIOMPAIOT CYXOW YY9aCTOK Ha BBICOTE
10 600 M HajJ ypOBHEM MOPS C YKIOHOM JIsl OTBOJIa TTOBEPXHOCTHBIX BOJI,
OTBEYAIOIIUH CAHUTAPHO-BETEPHHAPHBIM TpeOoBaHMsM. HHKyOaTOpumit
JIOJDKEH OBITh HM30JIMPOBAaH OT APYTHX INPOU3BOACTBEHHBIX OOBEKTOB MU
HaxOJUTbCS OT HUX Ha paccrosiHuu He MeHee 300 M. ITo oTHOLIEeHHIO K CO-
CEIHUM JXWIBIM U KyJIbTYPHO-OBITOBBIM 3/IaHHUSAM €r0 PacojararoT ¢ IOA-
BETPEHHOU CTOPOHEHI, a 10 OTHOIICHUIO K BETCPUHAPHO-JICUCOHBIM ITyHKTaM
U TIOMETOXpaHWINIIAM — ¢ HaBeTpeHHOW. OPHUEHTHPYIOT MHKYOATOpHi Ha
YYacTKe MPOIOIBHON OCBIO C CeBepa Ha IOT, IPOTUBOIIOCTABIIS HAIpaBJIe-
HHIO TOCTIOJICTBYIOIINX BETPOB OJIUH M3 €r0 YrioB (puc. 25).
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Puc. 25. 3nanue naKyOaTOpUS

DnexTpocHabKeHHEe HHKYOATOPHS TPOM3BOAUTCS OT JIByX HE3aBHCHUMBIX
HUCTOYHHUKOB TaKUM 06pa30M, LITO6I)I IIpU BBIXOJC U3 CTPOSI OAHOI'O0 M3 HUX
Jpyroit obecreunBal B aBApUITHOM PEXUME TIOKPHITHE BCEX HATPY30K.

WNukybaTopuii 10/bKeH ObITH 000pPYJOBaH BOJOMPOBOIOM, & Ka4deCTBO
BOJIbI OTBEYATH TPEOOBAHHSIM CTaHIAPTa HA MUTHEBYIO BOLy. BomocHabke-
HUE PACCUNUTHIBACTCA HA MaKCHUMAaJILHBIN pacxon BOABI Jid BCETO UCIIOJIb3Y-
€MOro 00OpyIOBaHUsI IIPU OJHOBPEMEHHOM ero pabore. Bo Bcex momere-
HUSIX BOJIONIPOBOJIHBIE TPYOBI U JIMHUM rOpsiuei BOABI JTOJDKHBI OBITH XOPO-
110 W30JHMPOBaHbI, 4yTOObI He ObLIO 0Opa3zoBaHus KoHjaeHcata. C UEINbIO
CHIDKEHHUSI Pacxoja BOJbI Ul CHUCTEM OXJIAXKICHHUS HHKYOATOPOB jKena-
TEJBHO HUCIOJIb30BaTh 00OPOTHOE BOJOCHAOXKEHHE, BKIIIOYAIOIIEE OXJIATH-
TEJIbHBIC YCTAHOBKH BOJIBI.

Jlis 0TBOJIa XO3SIMCTBEHHBIX CTOYHBIX BOJ| B MHKYOAQTOPUU MOHTHPYIOT
KaHanu3anuio. Kanann3auoHHbIe Tparibl JJsi CTOKA BOJBI IIPU MOKe 000-
pyaoBaHus yCTpauBarOT B OCHOBHBIX MMPOU3BOACTBCHHBIX ITOMCIICHUAX.

B uvHKY0alnMOHHBIX U BBIBOJHBIX 3ajiaX WHKYyOATOpHUS mpeaycMaTpuBa-
€TCA O6HICO6MCHHa$I BCHTWIALMA C MECTHBIMHU OTCOCAMH OT BBIXJIOIIHBIX
3aCJIOHOK MHKYOaTopoB. OTcachiBaloIIye MaTpyOKH B BHIEC BOPOHOK JTOJIK-
HBI OTCTYNaTh OT OOBIYHBIX 3aCIOHOK Ha 7—10 cM (6e33a30pHOe KperieHne
BO3IyXOBOJla HE Aomyckaercs). [IpomyckHasi crtocOOHOCTE BOPOHKU — HE
ke 200 M/ Bo31yxoBoabl BEHTHIISIIUOHHBIX CHUCTEM JOJIKHBI OBITh
JIETKO pa30OpHBIMHE LIS TPOBEACHUS PA0OT MO UX OYUCTKE U E3UHPEKITUH.
BCHTI/UISIHI/IOHHOC OGOpy}IOBaHI/Ie IIPUTOYHBIX U BBITAXKHBIX YCTAHOBOK CJIC-
JIyeT pa3Meniath B U30JUPOBAHHBIX MOMeIeHusX (puc. 26).
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Puc. 26. OcHOBHOI1 BO31yX0BO/] BEHTHJISALIHOHHON CHCTEMbI

TenmoBeIAeICHHE OAHOTO WHKYOAIIMOHHOTO MIKada MPHHAMAIOT paB-
ubiM 300 kkai/4, BeIBogHOTO — 400 KKaj/d.

B moMemnieHUAX I MOJIOTHSIKA U COPTUPOBKH MOJIOTHAKA BO3TyXO-
00MCH pPacCUUTHIBAIOT MCXOJS M3 HeoOXoammocTH momadu 70 M*/a Ha
1000 ronos.

Benyme k MHKyOaTOpHIO IOPOTH HE JIOJDKHBI MIEPECEKaThCs C Iopora-
MH, TI0O KOTOPBIM BO3ST IIOMET M NTHILY. TeppuTOpHio MHKyOaTopus Oiaro-
YCTPaMBAaIOT C IPUMEHEHHUEM TBEPABIX IIOKPHITHH ISl IPOE3A0B U TEXHOJIO-
THYECKUX TUTOMANOK. [IpW ero mpoeKTHpPOBaHWUHM IOJKHEI OBITH IpEny-
CMOTpEHBI CJEYIOIIUE COOPYKEHHUSI BETEpUHAPHO-CAHUTAPHOTO Ha3Have-
HUS: Ae3nH(EKINOHHBIC BaHHBI U1 00pab0TKH KOJIeC TPaHCIOPTa U 00YBU
nepcoHaja, CaHUTapHbIN OJIOK (IpOXojHasl, TapJepoOHast, JylieBas, ome-
IICHUE IS 00paOOTKU OEXKIIBI, TUIOMIAIKU TSI CKIaJUPOBAHUS M KPATKO-
BPEMEHHOI'0 XpaHEeHUs Tapbl). TeppUTOPUIO HHKYOATOPHSI OrOPAKUBAIOT.

4.2. IliaHnpoBKa HHKYOaTOPHS

B nacrtosimee BpeMst CyliecTByeT JBa TUTA 3aHUH — MPSIMOYTOJLHBIN U
T-o0pa3usrii. [IpsMOyTrompHBIN Yalie UCIOIb3YOT I HeOOIBIINX HHKYOa-
TOPHUEB, TaK KaK OH MEHEEe MPUCIOCOOJICH ISl PACHIMPCHUS U YCTYIAaeT B
BETEPUHAPHO-CAHUTAPHOM TUIaHE.

B T-o0pa3HoM mpoekTe WHKYOAIlMOHHBIE M BBIBOJHEIC 3aJIbl PACIIONO-
JKEHBI B KOKJIOM KPBUIE U OTJIEJICHBI OT OCTAIBHBIX 30H YHCTHIM KOPHUAOPOM
(puc. 27, 28). Bce BcriomMorarenbHbIC TOMEIICHUS, a TAKXKE MOMEIICHUS JIIS
00paboTKH SIMI] W IBIUIAT PACHONOKEHBI B IEHTPATBLHOW YacTH 3IaHUS.
B 3maHMM Takoro THIa BO3MOXHO NallbHEWIEE pPACIIMPEHUE MPOU3BOJ-
CTBEHHBIX IIOMIAACH.
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Puc. 27. InxybanoHHbIH 321 Puc. 28. BriBogHol 3a1

BHyTpeHHHEe MUHUMAIBHBIC BBICOTHI IPOWU3BOACTBEHHBIX MOMEIICHHHA
OT M0JIa JI0 BBICTYMAIOIIMX KOHCTPYKIMHA MEPEKPBITUS JOJDKHBI OBITh HE
MeHee 3,5 M. B nHKyOaTOpHHM CclieayeT MpOeKTHPOBATH ABE MOCYHBIE KOM-
HaThI (OTJEJIBHO JJI HHKYOAllMOHHOM 1 BBIBOJHOM 30H).

CTeHBI OCHOBHBIX MPOU3BOJICTBCHHBIX MOMEIICHUA Ha BCIO BBICOTY IIO-
KPBIBAIOT BJIArOCTOMKMMHU MaTepHallaMH, YTO IMO3BOJISICT MPOBOAUTH JE3-
WHQEKINIO U BIAXHYIO OYHCTKY.

Pacrionoxxenue mnoMenieHUiI B MHKYOaTOpHUH JIOJDKHO O0ecrnevuBaTh
3¢ GEKTHUBHBIN TEXHOIOTHICCKHIA IMOTOK — 3aJ1 COPTHUPOBKH SIHII, HHKYOaIH-
OHHBII U BBIBOJHOM 3aJIbl, TOMEIICHHUS /Il COPTUPOBKU U OTIPABKH CYyTOY-
HOTO MOJIOIHsIKA (puc. 29).

B uHKY0aTOpUHU YCIOBHO BBIZCISIOT TPU OCHOBHBIC ITPOU3BOICTBCHHBIC
30HBI: OOpa0OTKH SIMIl, WHKYOAallMM W BBIBOJA, OOPaOOTKM MOJIOJHSKA.
Wx MakcMManbHO H30JHPYIOT OPYT OT Apyra. [IIaHHpoBOYHOE pelIcHHe
UHKYOATOPHS JAOJDKHO 00SCIIeYMBATh BO3MOYKHOCTh H3OJISIMKA MApTHH, 110-
9TOMY B COOTBETCTBYIOIIMX CIIy4asX MOJDKHO OBITH HPEAYCMOTPEHO He-
CKOJIBKO BBIBOJIHBIX 3aJI0B, KK/ U3 KOTOPBIX 3arpyKaeTcs OMHOU map-
THEH [0 MPUHIUIY «BCE TOJHO — BCE ITyCTOY.

B mpou3BOJACTBEHHBIC MOMEIICHUS MHKYOATOpHs BXOMIAT: Kamepa Je3-
WHQPEKIUH SUYHBIX YIIAKOBOK (BXOIHAS JE3MH(EKINs), TOMEIICHUE I
IpreMa SIUIl ¥ UX COPTHPOBKH, KaMepa Me3UH(EKIHH UL, TOMEIICHUE IS
XpaHCHUsT WHKYOAI[MOHHBIX SIHI, MHKYOAIIMOHHBIA 3aJ (3ajbl), BBIBOJHOMN
3au1 (3aJIbl), 3aJ1 JIsl BRIOOPKK MOJIOJTHSKA, TIOMEIEHHE JIsI CYTOYHOT'O MO-
JOJHIKA, MOMENICHHE IS OOpaObOTKU MOJIOJHSKA, MOEYHAs (MOCYHBIE),
MMOMEIICHHE IS OTXOJ0B, SKCHCTUIIMs, KIaJAoBas Taphl UL MOJIOIHSKA,
TEXHAYECKHE U BCIIOMOTATEIIEHBIC TIOMEIIICHUS.
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Puc. 29. TIpoekt MHKYOAaTOPHs C POU3BOJACTBCHHBIMH TIOMEIIICHUSMH:

1 — mpuemKH UL 2 — COPTUPOBKY SIHIY; 3 — Ne3nH(eKnun; 4 — XpaHeHus suu; 5, a u 5, 6 —
HMHKYOAIMOHHBIE 3aJIbl; 6 — y4acTOK Mepeaydu sull Ha BBIBO; 7, @ U 7, 6 — BEIBOJIHBIC 3aJIBI;
8, 9 — BEIOOPKH U XpaHEHHUS CYyTOYHOTrO MOJIoiHsKa; 10 — 00paboTku MosoaHska; 11 — skcrie-
nunust; 12 — moeunast; 13 — ckiaz; 14 — BRIBOJHBIE HHKYOATOPBI; 15 — npe/iBapUTEIbHbIC HH-
Kybartopsl; 16 — BEITSDKHBIE KOPHIOpPHI; 17 — kopunop; 18 — xommpeccopHas; 19 — ciyxebHoe;
20 — cannponyckHuK; 21 — rapaepo6; 22 — cTonoasi; 23 — TyaJleThl

[TpousBoaCTBEHHBIE TUIONIAIN WHKYOATOPHS JOJDKHBI OBITH 3aIIpOEKTH-
POBaHBI [0 MAaKCUMAJIBHOMY 00BeMy paboT ¢ yuyeToOM NPHUMEHsSEeMOro o0o-
PYAOBaHUS, MECT CKJIAQAMPOBAHUS YHCTHIX WM 3arpsA3HEHHBIX JIOTKOB, SIIHU-
KOB, HAKOIIUTCJIbHBIX eMKOCTeﬁ, HCHOJB3YEMbBIX TPAHCIOPTHBIX CPEACTB,
MIPOXOIOB JJISl MX MEPEMEIIEHHS B COOTBETCTBUHU C IPUMEHSIEMBIMH CXeMa-
MU pabO4MX MECT U Crioco0amMH BBITIOJIHEHHS ONIepaLnii.

B Tabn. 16 npuBeneHbl HOPMBI IUIONIAIM OCHOBHBIX M BCIIOMOTaTENb-
HBIX IOMEIEHUI.

Ta6numa 16. HopMbI NJI0IAaAH OCHOBHBIX H BCIIOMOTaTeIbLHBIX MOMeLeH i

TToMemenus 1 UX Ha3HAYEHHE Hopwma nmonaaun
B 3aBrcuMoCTH OT THITa
M Yucia MHKy0aTopoB
BeiBosHoi 3a11 (prc. 28) To xe
10 M? Ha kaxpie 10 ThiC. KYpPHUHBIX, 7,5 THIC.
MH/IIOUINHBIX, YTHHBIX U TYCHHBIX SHIL

8-15 m?

Wuky6arronustii 3a1 (puc. 27)

Tomemenne mst mprema st (puc. 30)

Kamepa 1151 ne3uH(peKuu suil (repMeTusu-
posanHast) (puc. 31)

10 M? Ha kaxpie 10 THIC. KYPHHBIX, 7,5 ThIC.

TTomernenue Juist COpTHPOBKH siuil (puc. 32
e A PTHp 1 (p ) WHJIIOLINHBIX, YTHHBIX M TYCHHBIX SHI
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Okonuanue Tabm 16

ITomenieHus U UX HA3HAUCHHE Hopma mnonraau
IMomemnieHne 711 XpaHEHUS] HHKYOAIIMOHHBIX B 3aBHCHMOCTH OT T€XHOJIOTHU
s (puc. 33) XPaHEHUsI SIULL
JlabopaTopus (aHAITH3 UL X YMOPHOHOB) 10-12 »®
Moeunast (Moiika 1 1e3uH(EKIUsT HHBEHTA- B 3aBucHMOCTH OT KOJIMYECTBAa MHBEHTAps
ps) (puc. 34) U pexuMa paboTsl
TToMeIleH e JIs COPTHPOBKH i 00pabotkn | 10—15 M Ha Kaxpie 10 ThiC. CYTOUHBIX L{bIM-
MOJIOJIHSIKA (COPTUPOBKA I10 IOy, KOJIbLIE- JIAT WK 7,5 ThIC. UHAIOIIAT, YTAT, IYCAT
BaHue, NpIKUraine Kiosos) (puc. 35) C YYETOM pa3MelleHus 000py10BaHUs

3 5m Ha Kkaxcaple 10 ThIC. IBILIAT

KiaoBast tapsl Uit CyTOYHOTO MOJIOAHSIKA
i 7,5 ThIC. UHIIOLIAT, YTAIT, TYCST

Okcnequuust (reperada CyTOYHOTO MOJIO/- 10-15 m? Ha Kaxpie 10 ThIC. LBIUIST
HsKa Ha BIpaiuBanue) (puc. 36) i 7,5 ThIC. UHIIOLIAT, YTAT, TYCST
uBenTapHast (XpaHEeHHe 3aIIaCHBIX JIOTKOB,

TPAHCIIOPTHBIX TEJIEKEK U APYroro HHBEH- 10-20 m?

Tapsi)

Kommpeccopuas (puc. 37) ITo rabapuram obopynoBaHHs
KomHaTa MexaHuka (peMOHT 000py/I0BaHK) 10-15 M2

CryxeOHOe momMenieHre (KOMHaTa 3aBey-

JI0 20 M B 3aBHCHMOCTH OT MOIIHOCTH MHKY-
FOIIIETO LIEXOM M 00CITY)KHBAIOIIETO IIepCco-

nana) Garopus

BEITOBOE TOMEIICHHUE C CAHIIPOITYCKHIUKOM

(canutapHasi 00paboTKa JII0JIeH U XpaHESHHE B 3aBHCHMOCTH OT YnCia paboTAOIINX
OJIeKIBI)

HeorarumiBaeMble TOMEIIEHUS ISl CTOSTHKH

TPAHCIIOPTHEIX CPEICTB IIPH ITOTPY3KE IIBII- ITo rabapuTaM TpaHCIOPTHBIX CPEICTB
JISIT ¥ BBITPY3KE HHKYOAIIMOHHBIX SIUIT

IMTomemenue 1y1st BpeMEHHOTO XpaHCSHUS 10415 o2

OTXOJIOB HHKYOaIuH

Tlomemenue JuIst a3p030JIbHOIM 00pabOTKH 10-15 m? Ha KaxIpie 10 ThiC. CYTOUHBIX L[bIM-
MOJIO/IHSIKA JISIT MM 7,5 THIC. MH/IIOLIAT, YTSAT, TYCAT
TTomemnenue st MONOJHSKA (HECOPTUPO- 10 M® Ha Kaxasie 10 ThIC. IBITUIAT WK 7,5 TBIC.
BaHHbIE MAPTUH MOJIOTHSKA) WH[IOMIAT, YTSIT, TYCAT

Kamepa ne3unbeKrn SHYHBIX YITAKOBOK 815 o2

(BxomHas ne3nHbeKIs)

Mpumeyanus 1. [Inomaan noMemeHni, B KOTOPHIX Pa3MENIalOT MAIINHbI, TEXHOJIO-
THYECcKOe U APyroe 000pyAOBaHUE, ONPEASIIIOT HCXOAS U3 PAllHOHAIBHON KOMIIOHOBKH 9TOTO
000opyIOBaHMsL.

2. B HOpMy muTOIIa M MOMEIIEHHS [Tl COPTUPOBKHM SIHI] HE BXOAMT ILIONIA/b, HEOOXOAHN-
Mas 711 pa3MeNIeHHs] TeXHOJIOTHIECKOro 000py0BaHus (AHIIeCOPTHPOBOUHBIE, STHIIEMOCUHBIE
MAIIUHBL, CTOJIBI, OBOCKOIIBI U T. 1I.).

3. Jlomyckaercst 00beJMHeHIE TOMEIICHHH 1T IPHeMa M COPTUPOBKH SIHILL.

4. B 000CHOBaHHBIX CIydasX HOPMBI IUIOMAAeH MOryT OBbITh yBenmmdeHsl (1o 20 %) mo
CPaBHEHUIO C YKa3aHHBIMH B IaHHOH Tadnume.
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Puc. 32. Yknaaka suig Puc. 33. Xpanenue suig

Puc. 34. Moeunas Puc. 35. CoprupoBka 1 06pabotka
MOJIOJHSIKA
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Puc. 36. Dkcnenuius Puc. 37. Komnpeccopnast

4.3. Di1eMeHTHI 31aHu

CrpoutenbHbIC PEeICHUS 3JaHHUs JOJDKHBI 00ECTIeYNBATh TOICPIKAHHE
TpeOyeMBIX MapaMeTpOB BO3AyXa M OCBEIIEHHOCTH BHYTPH IOMEIIEHUIl.
OO0pa3oBaHre KOHICHCATa HA BHYTPEHHEHW MOBEPXHOCTH CTEH W MOTOJIKE B
Ipefenax pacyeTHBIX 3UMHHX TEMIIEpaTyp HapYXXHOTO BO3JyXa HE JOIyC-
KaeTCsl.

OCHOBHBIE MIPOU3BOJICTBEHHBIE U BCTIOMOTaTENbHBIC IOMEIIEHUS JOJKHbI
OBITH BBITIOJTHCHEI B BHIE OTACIHHBIX 3aJI0B MM KOMHAT C YCTPOWCTBOM Iie-
PErOpOIIOK U JIBEpeii, 00ECTICUNBAOIINX HX HAICKHYI0 H30ISIuIo (puc. 38).

[Ipu BEIOOpE pa3MepoOB IBEPHBIX MPOEMOB CIECIyeT MPHHAMATh BO BHU-
MaHue rabapuThl NPUMEHSEMBIX TPaHCIIOPTHBIX cpeAcTB. [Tojbl B MHKYOa-
TOPUH JOJDKHBI IMETh TBEPIO€ TIOKPHITHE C HECYIIed Harpy3Koi He MeHee
1 /M2, OHH TOJIXKHBI OBITH BBITTOJHEHBI HA OJHOM YPOBHE IO BCEH ILIOMIaN
WHKYOATOpHs, OBITH HECKOJIB3KAMHU, MaJOTEILIONPOBOIHBIMU, CTOHKUMH K
BO3JICHCTBUIO CTOYHOM JKUAKOCTU U MOMIOILLEH CTPYH OT allaparoB, pa3Bu-
Baromux ngasienne o 100 KF/CMZ, HUMETh YKIIOH, 00ECICYHBAIONINIA CTOK
BOJBI K KaHAJIM3AIIMOHHBIM TpamaM. J[peHa)KHbIe KaHaIbl MOKPHIBAIOT pe-
IIeTKaMHU WM IephOPUPOBAHHBIMHA ITUTaMH, YTOOBI IO HUM MOXKHO OBLIO
TPaHCHOPTUPOBATH TEIEIKKU.

OT/enbpHBIE IPUTOYHBIE CUCTEMBI MIPEIyCMAaTPUBAIOTCS I WHKYyOaIu-
OHHOTO M BBIBOJHOTO 3aJIOB, JIE3MH(EKINOHHBIX Kamep, MOMELICHHs s
a’PO30JIbHON 00pa0OTKH MOJIOJHSKA, TIPONU3BOJACTBEHHBIX U OBITOBBIX ITO-
MenieHu# (puc. 39).
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Puc. 38. BciomoratensHoe oMelieHne Puc. 39. BrITshkHOM KOpHIOp

CooTHOIICHNE JaBIICHUH BHYTPH MHKYOATOPHS JOJDKHO OOECICYUBAThH
JIBIDKEHHE BO3/1yXa [0 HAIPaBJICHUIO TEXHOJIOTHYECKOTO MOTOKA.

Touku 3a0opa BO3qyXa VIS TOAAYM B MHKYOATOpWil M TOYKH BHIOpoOCca
0TpabOTaHHOTO BO3/yXa JOJIKHBI ObITh MAaKCUMAIILHO pa3HeceHbl. Bo3ayx,
OTBOAMMBIN U3 BHIBOAHOTO 3aJa U IIOMEIICHUH 11si 00pabOTKH MOJIOIHSKA,
JIOJDKEH 00eCIBUINBATHCSI.

[TpOM3BOANTEIFHOCTh CHCTEM BEHTHILSILMK M OTOIUICHUS ONpenersieTcs
pacyeroM. PacyeTHble mapaMeTpbl Hapy)KHOI'O BO3/yXa MPHUHUMAIOT MO
CHull (rmaBa «OToIIeHHe, BEHTIWIALMS U KOHIUIMOHAPOBAHUE BO3IyXa.
HopMbI TPOEKTHPOBAHHS).

[TapameTpsr MEUKpOKIMMAaTa MpUBEAEHBI B Tabm. 17.

Taonuma 17. [lapameTpsl MUKPOKJIMMATA B MIOMEIEHUSIX HHKYOaTOpUS

T Ornocu- | CxopocTs Kparrocts BO3-
emIie- N
IMomermerus patypa TenbHas | nBwkeHWs |OcBelleH-| ayxooOMeHa, M*/4
oy | BIAX- BO3/yXa, |HOCTB, JIK
C N IpuTok | BerTsixka
HOCTb, %0 Mm/c
1. Jlyist npreMa siuig 15-22 60-70 0,1-05 50 15 15
2. Jlnst coptrpoBky stury | 18-22 60-70 0,1-05 50 15 15
3. Jlnist XpaHeHHsI STHIT 8-18 75-80 0,1-0,5 10 Pacuernast
4 Aesmngexmmontiai | oo 56 | 6o.g0 | 02-1,0 | 10 Pacueras
Kamepa
5. MukyGarmonnsrii 3an | 20-22 50-70 0,2-0,5 30 Pacuernas
6. BeiBogHOI 3411 20-22 50-70 0,2-0,5 50 Pacuernas
7. M copmupoBkit it | oy 56 | 6o g5 | 0205 | 50 Pacuernas
00paboTKK MOJIOIHSIKA
8 Mus asposomiiofi | pg 45 | 5065 | 0205 20 10 10
00paboTKK MOJIOIHSIKA
9. Moeunas 18-22 | J1090 0,3-0,6 30 4 6

Ipumeuanue. B nomemennsx Ne 1, 2, 7, 8, 9 B Temislii epuoj roga I0MyCKaeTCst
TemnepaTypa Ha 5 °C BbIlIIe TeMIIepaTypsl Hapy»KHOTO BO3yXa, HO He 3a mpezaenoM 30 °C.
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CoryacHO HOpMaMm IMPEACTbHO JOIMYCTUMbIC KOHIEHTPALMH BPEIHBIX
BEIIIECTB HE JOJDKHBI MPEBBIIIATH CICIYIOINX 3HAYCHUI BO BCEX MOMEIIIC-
HUSAX, MI/M: ¢dopmamsaerun — 0,5; ammuax — 20; o301 — 0,1.

4.4, IIpyHIMI TEXHOJOTHYECKOT0 pacyeTa HHKy0aTopust

TexHoJIorH4YecKue mapaMeTpbl HHKy0aToOpHs 3aBUCAT OT MaKCUMaJbHO-
ro pa3Mepa MapTHH MOJIOAHSKA, KOTOPYIO €IMHOBPEMEHHO JIOJKHBI Iepe-
JlaBaTh Ha BEIPAIMBAaHKE; IIEPUOINIHOCTH BBIBOJA; 300BETEPHHAPHBIX Tpe-
0OBaHUii, MPEIBABIIEMBIX K TEXHOJIOTUIECKOMY TIPOLIECCY; CXEMBI 3arpy3-
KJ U BMECTHMOCTH IPeIBAPHUTEIBHBIX H BHIBOJHBIX HHKYOaTopoB. B 3aBu-
CUMOCTHU OT MNMEPUOANIHOCTH MIEpCaAavn l'[apTI/Iﬁ MOJIOJHSAKA Ha BbIpalliuBa-
HHE B MHKYOATOPUH JOJDKHO OBITh HECKOJBKO IPYII BBIBOAHBIX IIKadoOB,
KaXIYH0 U3 KOTOPBIX pasMelialoT B OTACJIBHOM BBIBOJHOM 3ali€. Munu-
MaJbHBII NPOQUIAKTHYESCKUH ITepephlB B BHIBOAHOM 3ali¢ COCTABIACT HE
MeHee 1,5 CyTOK, a MpPOJOJDKUTENBHOCTh MPOQIIAKTHYECKOTO MepephiBa
(moxHast pa3rpy3Ka MHKyOaTopHs) — He MeHee 7 JHEeH B TOJI.

Ha ocHoBanuu HUCXOJHBIX XO3SIMCTBEHHBIX JaHHbIX (BMeCTI/IMOCTL
NTHYHHUKOB, UX YUCJIO, MEPHOTMYHOCTD 3arpy3KH UX CYTOYHBIM MOJIOIHS-
KoM, K03 uIMeHT BbIX0Ja MHKYOAIIMOHHBIX SIMII, 3aIJIAHUPOBAHHBIH MPO-
LEHT BBIBOJA, BMECTHMOCTH WHKYOALMOHHOTO ¥ BBIBOAHOTO LIKa(OB,
Cpeanssa Macca I/IHKy6aIlI/IOHHI)IX AU U J0JId CKOPJIYIIbI B Macce HI/IL[) TCX-
HOJIOTHYECKHH pacyeT MO3BOJISIET ONPEACIUTh TOJOBYI0 M HEICIbHYIO I0-
TPEOHOCTh XO3SHUCTBA B CYTOYHOM MOJIOJHSIKE, ITUKIUYHOCTH PabOThl MH-
Ky0aTopusi, BEJIMYMHY BBIBOJHOW TPYIIIBI M YHCIIO BBIBOJHBIX U HHKYOAI[1-
OHHBIX TPyNI (3aJI0B) B MHKY0AaTOPHH, BMECTUMOCTh U TOJOBYIO TIPOU3BO-
JMTEIBHOCTh WHKYOATOpHs, pasMep MNOCTYNAIOIIeH MapTHH SUIl I 3a-
KIIagKH1, a TaK¥XE€ pacCUnUTaThb HOTpe6HI)Ie mIomaagn OCHOBHBIX W BCIIOMOra-
TENbHBIX TMOMEIICHUI HMHKYOaTOpHs, KATETOPUH M KOJIMYECTBO OTXOJOB
MIPOU3BOACTBA, MPOU3ZBOAUTCIIBHOCTh TPyJda Ha OCHOBHBIX OIl€paludaX U
JIaXKe YHCJIO SIIMKOB BHYTPEHHETO UCHOIB30BAHUS JJIsI LIBIILIIAT.

KonTpoabHbie BONpoChI

1. Kakue TpeboBaHUs IPEIBABISAIOTCS K TUIAHUPOBKE HHKYOaTOpUs?

2. HazoBuTe HOPMBI IUIOMIAa I OCHOBHBIX M BCIIOMOTATENbHBIX ITOMEIlle-
HUI HHKYyOaTOPHS.

3. PacckaxknuTe 0 TEXHOJIOTMYECKOM IIpOLIecce B MHKYOaTopHu.

4. Kaxue TpeOoBaHU MPEIBSIBISIOTCS K SJIEMEHTAM 3[aHHs?

5. [lepeunicnuTe HOpMAaTHMBHBIE NOKA3aTelW OCHOBHBIX MapaMeTpOB
MHUKPOKJIIMAaTa B IOMENICHUSX HHKYOATOPHS.
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5. HHKYBATOPBI

B oTeyecTBEHHOM NTHUIIEBOACTBE HanOojee IIMPOKO HCIIOIB3YIOT HPO-
MbllIeHHble nHKyOaropsl UVYII-®-45 m UYB-®-15, a taxxe WII-36
(«2ap0pycy») nu UB-18 («Mamryk»). B tabn. 18 n nmpwi. 2 npuBeneHs! qaH-
HBIE OCHOBHOM TEXHHYECKOW XapaKTEpPUCTUKU MHKYOaTOPOB POCCHUICKOTO U
3apy0eKHOTO TIPOU3BOICTBA.

Ta6nunma 18. Kparkas TexHH4YecKasi XapaKTePUCTHKA MPOMBINLIEHHBIX
HHKY0aTOPOB POCCHICKOTO U 3apy6e;KHOT0 PON3BOJCTBA

Mapka, pupmMa-u3roTOBHTENb, CTPAHA
IpenBapuTebHBIC KAMEPhI BbIBO/IHBIE KaMephI
NII1-36 1B-18
23_741;[; «nBopyc, «CmaprCer nyB- «Maryk»,
' | TCKB apTLET 15, TCKB | «Tiros»,
TTokazarenu «IIsTu- 115,
. [lsaT- «[TsaTu- r. [Lsatu- «ITac
TOPCK- «Ilac Pe-
cellhe TOpCK, bopn» TOPCKCENb- |  TOPCK, Pedopm»,
HIT® i Malrin», HIT® Tomnanaus
Maln, Tomnanaus
Poccus «CeBekc», Poccus «CeBekcy,
MockBa MockBa
BmecTuMOCTS, 1IT. 35840 17920~
KyUHbIX 511 48048 38400 115200 16015 19200 19200
Yucno tenexek | bapaban 8 24 4 4 5
YHUCII0 JIOTKOB 312 128-256 768 104 128 128
Buectinocts 150 | 63-150 150 150 126-150 150
JIOTKA, IIT. SHIL
YeraosieHHaz 15,6 95 134 32 35 4,0
MOIITHOCTB, KBT
YaenpHas Mom-
HOCTb, 0,35 0,29-0,30 0,35 0,22 0,18-0,20 0,21
kBT1/1000 st
T'aGaputsl, MM:
JUTNHA 5250 4140 7271 2850 2140 2242
IIMpUHA 2600 2070 4835 2215 2070 3235
BBICOTA 2150 2510 2459 2150 2510 2445
(3000) (3000)

5.1. Huky6atopsl UYII-®-45 u UYB-®-15 (Poccus)

Hukyoamopor HYII-@-45 (naKyOaTOp YHUBEPCAIBHBIN MIPEIBAPUTEINb-
Hblit) 1 HYB-@-15 (uakybaTop yHMBEpCalbHBIH BHIBOAHOW) IpeHA3HAUE-
HBI JUIsl MHKYOAI[MK U BBIBOJIA BCEX BHOB MOJIO/IHSIKA CEIIbCKOXO3SIMCTBEH-
HO#t mrunsl (puc. 40, 41). OHM rapaHTHPOBAHHO OOECIEYMBAIOT BBHIBOJH-
MOCTh OIUIOJOTBOPEHHBIX suIl He MeHee 87 %. IloctaBka WHKYOATOPOB
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MOJeT OBITh KOMIUIEKTHOH MM He3aBucuMon. KomrekT mHKyOaTopa co-
CTOMUT M3 TpeX MHKYOAIMOHHBIX KaMep B 00IIeM KOpIlyce U OJTHOI BBIBOA-
Ho (oTHebHEIA mKad). B kaxmoit kamepe nHKyOaTopa mMeercs OapabaH ¢
JIOTKaMH, BEHTHIISITOpP, CHCTEMBI O00OTrpPEBa, OXJIAKACHHS, YBIIQKHEHUS, a
TaKKe CHCTEMa YNPABICHUS U aBaPUIHOTO OXJIAKACHHS.

Puc. 40. Unkybatop yHUBEpCaTbHbIH Puc. 41. Unkybatop yHUBEpCAIbHBII
MPEABAPUTEIbHbBII BBIBOJIHOM

WHky06anuoHHble KaMepbl — OapabaHHOTO THIA, NMpeJHa3HAYeHBI IS
pa3MelIeHnst HHKYOAallMOHHBIX JIOTKOB. B Kaxkmoit kamepe GapabaHbI coCTO-
ST U3 Tpex paM (IeK), CMOHTHPOBAaHHBIX Ha Bally, U CBA3BIBAIOIINX UX Je-
taneid. Ha pamax ykperureHBl HampaBIIIONINE YTOJKH, HA KOTOpPHIE yCTa-
HaBJIMBAIOTCS JIOTKU C sifijamu. Crepenyd Ha pamMax CMOHTHPOBAHBI IIO-
IBIDKHBIE TPEOCHKH, KOTOPHIE B BEPXHEM IIOJIOKCHHH HE TPEISATCTBYIOT
YCTaHOBKC M BBICMKE JIOTKOB, & B HM)KHEM 3allUPArOT JIOTKU U TaKUM 06pa-
30M NPEOXPaHSIOT UX OT BBINAACHUS NP MOBOpoTax OapabaHoB. I'peben-
KU TIPUBOJSITCS B JIBIDKCHHE OJTHOBPEMEHHO OT PYKOSITOK 3aMKOB. 3aMKH
COCTOSIT W3 BAJIOB M OIOPHBIX KPOHIITEHHOB, MPUKPEIUIIEMBIX K IMEKaM
0apabaHOB, MOBOJIKOB, CBS3aHHBIX PETYJIMPYEMBIMU TATaMH C rpeOeHKaMHU.
PykoSTKM ¥ TIOBOJKH HEMOABIDKHO YKPEIUICHBI Ha BajaX C IOMOIIBIO
CKBO3HBIX LWJIMHJPUYECKUX ITUPTOB. 3aMOK OJTHOBPEMEHHO 3arupaer 16
SIPYCOB, B K)XIOM N3 KOTOPBIX pa3MelIeHbl TPH MHKYOAI[MOHHBIX JOTKA.
B BepxHeil n HIDKHEH yacTax OapabOaHOB HAa paMaxX YKpPEIUIEHBI YKOPOYEH-
HBIC YTOJIKW, Ha KaXKIBIH U3 HUX CTaBATCS J(Ba JIOTKA. JIOTKH 3amuparorcs
CIIEIMAIbHBIMU 3aMKaMH, UMEIOIUMUCS Ha 1mekax OapabanoB. Illeku Oa-
pabaHOB yCTaHABIMBAIOTCS HA BaJI IIPH MOHTAXXE MEXaHN3Ma IIOBOPOTA.

MexaHu3M MoOBOpoTa 0apabdaHOB CITY>KHT JUISI MX IIOBOPOTa BMECTE C
JoTKaMu Ha yroi +45°. CoCTOUT OH U3 YepBAYHOTO PEIyKTOPa, CMOHTHPO-
BaHHOTO C JJIEKTPOJIBUraTeIeM Ha 00IIeM KpOHIITEHHe, ONepeyHoro Bajia
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C YepBIKOM M TJIABHOTO Bajia C ONMOPAMH M CEKTOPOM. BparieHue oT siek-
TPOJBUTATENSI Yepe3 MPeJOXPaHUTENbHYI0 My(Ty Hepenaercsi IpueMHOMY
BaJy peAyKTOpa, a BEIXOTHON Ball peAyKTOpa depe3 HUIHUIEBYI0 My(PTY Co-
eIMHSETCS C TONepeYHbIM. UepBsK MMOMepevHoro Bajga HaXOIUTCs B 3alell-
JICHAW C YEePBSYHBIM CEKTOPOM, ITOCAKCHHBIM HATIyXO Ha KOHIIE TJIABHOTO
BaJa, Hecylero Ha cebe OapabaH c sitnamu. CKOpOCTh BpallleHUs! TIIaBHOTO
Bamna 0,22 MuH L.

[Monnepxanre HEOOXOAMMOTO peXrMa B MHKyOaTrope OCYIIECTBISIETCS
aBToMaTHuecku. THKyOaTop paboTaeT 1mo cxeme «Bce IIOJHO — BCE IIYCTO».
bnaronaps Gonee MOIIHOM cHCTEMe BEHTHIISIIMU M BOJSHOMY OXJIaXJICHUIO
OH CIIPABISETCS C OTBOJOM HM30BITKOB OMOIIOTHYECKOTO TEIUIA MPU TEMIIC-
patype Bo3ayxa B nomenienuu a0 30 °C.

Bentumsaropsl B uakybatopax UYII-@-45 u UYB-®-15, pacnonoxes-
HBIE Ha 33/IHUX MaHEJsX KOpIlyca, IpelHa3HaYeHbl AUl IUPKYISUNA BO3IY-
xa BHYTpH Kamep (puc. 42). Kaxplii BeHTHISITOP COCTOUT U3 KPECTOBHHBI C
3aKpEIUICHHBIMU Ha HEW YeTBHIPbMS JIONACTSMH, OTOPBI C IBYMS HOALIMII-
Hukamu 7205, mpuBoJa C 3JIEKTpOABUTaTeaeM MouiHocTeio 1,1 kBT, muat-
(OpMBI, IIKUBOB, PEMHS U 3aIUTHOIO KOXKYyXa.

Puc. 42. CructeMbl OXITaXICHHS U YBIAXHECHHUS
NVYII-®-45 (cnesa) u UYB-®-15 (cnipasa)

BriBopHol mHKyOatop WYB-®-15 mo BMecTHMOCTH paBeH OJIHOMY
mkady UYTT-D-45. O MokeT paboTaTh B Mape ¢ JOObIM OTEUECTBEHHBIM
npeABapuTeNbHEIM HHKyOatopoMm. Kopmyc nakybaropa MYB-®-15, kak n
NVII-©-45, He nMeeT MaHeNu Mojla U MOHTHpPYeTcsd Ha OeTOHHOM (yTeT-
JICHHOM) TIOJTy MHKYOaTopHs, KOTOPBIH JOJDKEH OBITh CHpO(WIMpOBaH C
YKJIOHOM JUIS OTBOAA B KaHAJHM3AIMIO CTOKOB, 00pa3yOUINXCs IpU MOUKE
mKagdoB.
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Jnst oxnakAeHUs, YBIaKHEHUS, 00ECIBUIMBAHUS BO3AyXa M yJallCHUS
IyXa M3 BBIBOJHOTO HMHKyOaTopa Ha 3aJHEl €ro naHelnd CMOHTHPOBAHO
MHOTO()YHKIIHOHAJIFHOE YCTPOMCTBO — OTKPHITHIN TeruooOMeHHUK. Coie-
HOWJIHBIN 3J€KTPOMArHUTHBINA KJIalaH OTKPBITOTO TEIUIOOOMEHHUKA BKJIIO-
JaeTcs 10 KOMaHJE PETYIATOpa TEMIIEPATyphl, TOITOMY BIaKHOCTh BO3ILY-
Xa B MHKyOaTope aBTOMaTruuecku He ynpasisiercsi. OHa siBnsiercss pyHKIen
BPEMEHU U HOCUT HEIMHEWHBII HapacTaloLUi XapakTep A0 3aBEpLICHUS
MacCcOBOT'0 BBIBO/Ia MOJIOJIHSIKA, IIOCIIE YETO €€ 3HAUE€HUE CHIDKAeTCs MOYTH
70 (poHOBOTO YpOBHS, YEMY CHOCOOCTBYET TAK)KE MOJHOE OTKPHITHE BO3-
JYIIHBIX 3aCJIOHOK 3a 2—3 Yaca J0 BBIOOpKH. D(H(HEKTUBHOCTH YCTpOMCTBA
myxoyaaieHus pocturaet 85 %.

B BeiBomHOM nHKyOatope UYB-®-15 ncnons3yloT Kak MpOBOJOYHBIE
ceTyaThle JIOTKH, TaK ¥ IIaCTMAcCOBBIC MPOon3BoAcTBa CapaHCKOTO TENEeBH-
3uoHHOrO 3aBozga (puc. 43). IlocienHue OTIMYAIOTCS JONTOBEYHOCTHIO.
W3 Hux He BBIMAgaroT HbIUIATA. [TycThIe JTOTKM XOPOIIO CTOMHPYIOTCS B
KOMIIAKTHBIE KOJIOHKH, YTO IT03BOJISET 3KOHOMHUTH IIIOIIAJh IMOMELICHHUS.
B mkady ux pa3MermarT Ha TeX K€ YEeThIpeX MOIBIKHBIX IUIaThopMax,
YTO U CeTyaThIe.

Puc. 43. IIpoBon0oYHEIH (CiI€Ba) U IIACTMACCOBBIH (CIIpaBa) BBIBOAHBIE JIOTKU

WNHKyOaTOp OCHAIIEH COBPEMEHHON CHUCTEMOH aBTOMATH3MPOBAHHOTO
KOHTPOJISI M TOAJCP)KAaHHUS TEXHOJOTMYECKUX PEKMMOB MHKYOalnu ceb-
CKOXO3s1iiCTBEHHOM NTULBL. KpyriaocyTOYHbIN KOHTPOJIb OCYILECTBIISAETCS C
pabodero mecTa orneparopa, IJie Ha MOHUTOpPE KOMIIbIOTepa oToOpaxkaercs
BCs HH(MOpMAIIHSI B peabHOM BpeMeHH (puc. 44).
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Puc. 44. Cucrema KOHTPOJISL M aBTOMATH3ALUH

CuctemMa aBTOMAaTH3UPOBAHHOTO KOHTPOJI BBIMONHSAET CIIEAYIOIINE
¢GbyHKIHN:

® aBTOMATHYECKYIO CTaOMIM3alMIO TeMIlepaTypbl BO3AyXa B KaMmepax
MHKY0aTOpa Ha 33laHHOM ypOBHE (YCTaHaBIMBACTCS OIIEPATOPOM IIO IIKaJIe
peryasTopa TeMneparypsl);

® aBTOMAaTHYECKYIO CTaOWIN3AIMIO BIAKHOCTH BO3JyXa B KaMepax WH-
Ky0OaTopa Ha 3aJlaHHOM YpOBHE (YCTaHAaBIIMBAETCS OIEPATOPOM IO IIKAJe
CTEKJISIHHOTO YBIIQ)KHEHHOTO AJIEKTPOKOHTAKTHOTO TEPMOMETPA C MarHWT-
HBIM YCTPOMCTBOM JUIsl KI3MEHEHUS 3aJaHus);

® aBTOMAaTHYECKOE YIpaBlieHHWE MOBOPOTOM OapabaHOB ¢ JoTKamu (Iie-
PEBOJ JIOTKOB B TOPU30HTAIBHOE MTOJIOXKEHHUE MTPOM3BOANTCS ONIEPATOPOM C
MIOMOIIBI0 TyMOJIEpa);

® 3aIIUTY TOKONPHEMHHUKOB MHKy0aTropa OT TOKOB KOPOTKOTO 3aMbIKa-
HUS U TIEperpy30K;

® aBTOMaTHYECKHE OJOKMPOBKH M CBETO3BYKOBYIO CUTHAIIM3ALINIO;

® yIpaBJICHHE OCBEIICHUEM Kamep.

Otnenom uakybarmn BHUTUII ocyniecTBieHa MoJepHHA3aAIMS CHCTEM
OXJTAXICHUS M yBIaXHEeHUs nHKyOaTtopa MYII-D-45. O6b19HO B 3TOM HH-
Ky0OaTope QyHKIMIO OXJIaXICHHS BO3yXa MCHOJIHSACT MEIHBIH TpyOUaThid
3MEeBUK, JJIMHA KOTOPOTro paBHa 16 M, a HapyxHbIH nuamerp — 12 mm. ITo-
Tepsi BOJBI 3a IIMKJI MHKYOAIMK MpH cOpoce ee B KaHAIM3alUI0 COCTABIISET
B cpeaneM 3,5 M° Ha 1000 BBIBEICHHBIX IBIUIST. MOJIEPHI3AIMS COCTOUT B
3aMeHe XJajoareHTa (BOJXbI HAa BO3/1yX) M CYIIECTBEHHOM YBEIMYCHHH
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Hapy>XHOTO BO3IyXO0OOMEHa uepe3 BO3YIIHbIE 3aciIOHKH. [yt 3Toro o6o-
PYAYIOT JBE AONOJIHUTENIBHBIE NPUTOUHBIE 3aCIOHKU ceueHueM 260x180
MM KakJas Ha BepXHeH (morosiogHoi) maHenu mkada. [ToBopoT 3acmoHOK
MIPOUCXOJUT 3a CUET MNEepeMEleHHs TOPU3OHTANbHOM TATH C IOMOIIBIO
npuBOAHOW BHIKU. [loaxopsimue K TATOBOMY MAarHuTy U COJEHOMIHOMY
knanany CKH-2 npoBoaa MeHst0T Mex 1y co0oit. Takum oOpa3om, cucrema
BOJSHOTO OXJaXJCHUS pab0TaeT TOIBKO B aBAPHMHHOM PEXHME «IIepe-
IpeB», a 3aCIOHKU OTKPHIBAIOTCS MO KOMaHMAE «OXJAXKJICHHE» CUIHAJIbHOM
LN TEPMOPETYIIATOpA.

J171st TOBBINIEHNUS IPOIYCKHOM CHOCOOHOCTH BBITSKHOW 3aCIIOHKH TIEpej
HEH Ha BHYTPECHHEU IIOBEPXHOCTHU IIOTOJOYHOM IMAHENM 3aKpEIUISIOT KIU-
HOOOpa3HBI BO3Iyx03a00pHBI KOXyX. B mepeobopynoBaHHOM HHKYOaTO-
pe UVYII-®-45 makcuManbHas MPOMYCKHAas CIOCOOHOCTh BO3TYLIHBIX 3a-
CJIIOHOK YBEJIMYEHa MOYTH B 3 pas3a, MPHU STOM IPAKTUYECKU MOJHOCTHIO
HCKJIIOYEHO UCTIOJIb30BaHHUE BOJBL.

IIpu monepHuzanuu cucrems! yBnaxneHus MYII-®-45 npunuun pery-
JUPOBAHUSA BIAXKHOCTH BO3AyXa «I0 HEAOCTATKY» 3aMEHEH Ha IPUHIIMII
«m0 WM30BITKY», T. €. YAaleH COJCHOMIHBIH >JICKTPOMAarHUTHBIM KiallaH
CKH-2, noparomuii Bogy Ha JIOMACTU KPbUIbYATKH MPHU MOHMKEHUU BIAXK-
HOCTH. BMecTo 3TOro NmpHMEHEeH «IIacCHBHBIM HMCHApUTeNb» — MOAIOH C
BOJIOH, yCTAHOBIEHHBIM B 30HaX MAaKCHMalbHBIX CKOpPOCTEHl BO3fyxa: y
3aHe maHenyu mKkada, Ha Oy, IO BeHTIIATOPHON KpbhUThuaTKOW. Mcma-
peHue BOJbI U3 MOJJOHA, TAKUM 00pa3oM, MPOMCXOAUT MOCTOsHHO. Ilpu
IIPEBBIIEHNH 33JaHHOTO YPOBHS BIIAXKHOCTU OTKPBIBAIOTCS BO3yILIHBIE
3aCIOHKU U BIaKHOCTh CHHXKAETCS JI0 3aJJaHHOTO 3HAa4eHHUs. 3aCIOHKH OT-
KPBIBAIOTCS] aBTOMATHYECKH IO KOMaH/IE PEeryasTopa BIAXHOCTH. Bo3Mox-
Ha U py4Has perylIupoBKa BIaXHOCTU. [I0CTOSIHHBIN ypOBEHb BOJBI B MOJ-
JIOHE TIOJIJIEPXKUBACTCS] Cpa3y BO BCEX TPeX COJIOKMPOBaHHBIX HIKadax ox-
HUM YPaBHUTEIbHBIM TOIUIABKOBBIM KJIAIIaHOM, BBIHECEHHBIM HapYXy CO
CTOPOHBI 33IHEH MaHeNn KopITyca CpeJHero mkada.

[Ipu yBnaxHeHHH BO3AyXa C MOMOIIBIO «ITACCUBHOIO HCIAPUTEIN» OT-
najlaeT HeoOXOAWMOCTb B HCIIOJB30BAaHUM 3JIEKTPOMArHUTHOTO KJlaraHa
CKH-2, He oTiM4aromerocs HaJeKHOCThIO B paboTe, yIydIIaeTcss CaHH-
TapHOE COCTOSIHME IIKa(OB, MOBBINIAETCS CPOK CIIyKOBI MaHenel kopiyca,
HCKJIIOYaeTcs MONaJaHue BIard Ha S0 U Ha NEpBUYHBIN JaTYMK peryis-
TOpa TeMIepaTyphl, BEI3BIBAIONINN MOBBIIICHHE TEMIIEPATyPhl OTHOCHTEIb-
HO 3aJJaHHOH 1O IporpaMMe, COXpaHsIeTCs 3amac BOJbl HA HECKOJIBKO YacoB
paboTsl HHKYOaTopa B Cilydae €€ OTCYTCTBHS B BOJIOIIPOBOAHOW Marucrpa-
mu (puc. 45).
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Puc. 45. MoznepHH3anus COICHOUIHOTO KiIaraHa
YBIIQ)KHEHUS (CIIeBa), OXJIaXICHUS (CIIpaBa)

[TaTuropckumu MHKyOanMoHHBIME MamuHamu Tuna MYII-0-45, UYB-
@-15 ocHameHO OONBIIMHCTBO WHKYyOATOpPHEB Ha Teppuropun Poccuu u
ctpan CHI'. Ilapk 3Tux MHKy0aTOpOB OTpOMEH, HO OOJIbIIAs UX YacCTh yXkKe
JaBHO OTCIY>KWJIA CBOM CPOK, HMIKa()bl HEPEAKO HKCIITyaTupyrorcst mo 20—
30 5ieT, MO3TOMY Ha3pesa He0OXOAUMOCTh MX 3aMCHBI,

5.2. Muky6aropsl UI1-36 u UB-18 (Poccus)

Brnaromapst coBmecTHbiM paszpabotkam I'CKB, HII® «CeBekc» wu
«Muxkpoam» B Poccun co3gansl HOBeIe unkyoamopwer HII-36 u HB-18,
MO3BOJISIIOIINE YBEIMYUTh MOIIHOCTh MHKyOaTopust Ha 15-20 %. OHu Mo-
T'YT HCIIOJIB30BAaThCS BO BCEX KIMMATHYECKHX 30HAX C TEMIIepaTypoil BO3-
nyxa B nomerenusx 18-22 °C.

[IpumeHenne HaydHO OOOCHOBAaHHBIX ITApaMETPOB MHKyOaruu, pas-
paboTaHHBIX M YCOBEPIIEHCTBOBAaHHBIX crenuanuctamu BHUTUII,
MTO3BOJISIET MOJIYYHUThH OOJIbIIIEe KOJTMYECTBO IBIIIIAT JIyUIIEro KauyecTBa.

B KOHCTpPYKIIMM MPUMEHEHBI COBPEMEHHBIE MaTepHaIbBl U KOMIUIEK-
TylOUIMe H3/Aenusi, 00O3HaYMBIIME HOBBIM JIu3allH WHKyOaropa. Ero
KOPITYC BBITIOJTHEH W3 KOPPO3MOHHO-CTOWKHX METAJUTMYECKUX U IUIACT-
MacCOBBIX MaTEpHaJIOB, JIOTKH MHKYOAallMOHHBIE W BBIBOJHBIE — IUIACT-
MacCOBBI€, TEIEKKH — C MapaIeIOTPaMMHBIM MEXaHH3MOM IIOBOPOTa
SIMII, yBEJIMYEHa CKOPOCTh 00JlyBa sIMI] B Kamepe, 000coOIeHHbIE MeXa-
HHU3MBI IIOBOPOTa M BEHTWJISITOPAa CHU3WIM MEXaHHYECKHE M BHUOpaIu-
OHHBIE YCHJIHMS Ha KOPIyC MHKyOaTopa, 00eCIeumiIu IUIaBHOE peryiin-
pOBaHME BO3JYIIHBIX 3aCJIOHOK C ITyJbTa YHPAaBICHUS U KOHTPOJIb 000-
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POTOB BEHTIUIITOPA, YCTAHOBIICHBI HOBBIE OJIOKH OXJIaKICHUS U YBIIAXK-
HEHHSI, HOBBIII MUKPOIIPOIICCCOPHBINA OJTOK KOMIICHCUPYET U COTJIACOBBI-
BAaeT B HOBBIX IPOMOPIHAX HUCIIOIB30BAHUE BO3QyXa W CHIDKACT Pacxon
BOJBI Ha OXJIAXJEHHE, B KaMepe MPaKTUYECKHU YCTpaHEHbl HEBEHTUJIH-
pyeMBbIe 30HHI.

Kpome Toro, KOMIbIOTEpHBI KOHTPOIb U yIpaBlICHUE PEKUMAMHU,
TIOCTOSTHHOE KPYTJIOCYTOYHOE HAOIIOJeHNE 3a TapaMeTpaMy HHKYOaIuu
JIaeT BO3MOXKHOCTh HEME[JICHHO COOOIIAaTh O HAPYIICHUHM TEXHOJIOTUHU
WHKYOaI ¥ BOBPEeMs YCTPAHATh HEHCIPABHOCTH, & 3TO MPAKTHUYECCKH
HE MO3BOJIUT NOTEPATDH IIBITUIAT.

WukybaTtop NI1-36 nmpemHa3zHaueH Ui MPEIBAPUTEIEHON CTAANN HHKY-
Oauu (puc. 46). OH cocTOUT U3 IByX aBTOHOMHBIX kamep. Koprmyc cobpan
U3 TPEXCIOWHBIX MaHeNel, B KOTOPHIX B KAaueCTBE TEIUIOM3OJISIIMOHHOTO
MaTepualia UCIOJIb30BaH BCIICHCHHBIN MeHOMoMuypeTan. [lanenu ¢ obenx
CTOPOH OOJHIIOBAHBI OKPAIICHHOW OIMHKOBAHHOW JIMCTOBOW CTAaNbBIO TOJ-
umaoit 0,8 MmM. Kopryc u aBepu 00eCreunBaOT BRICOKYIO T€PMETHYHOCTh
KaMepbl, B KOTOPOH pa3MeIeHbl YeThIpe MOOWIBHBIC TEJIEKKH C Iapaliie-
JIOTpAaMMHOM CHCTEMOH MexaHu3ma MoBopoTa. l[lojuMepHbie SYEHCThIE
JIOTKA YCTAaHOBJCHHI HA TOJUIOTKOBBIX paMKaX MEXaHH3Ma, X IMOBOPOT
OCYIIECTBIIACTCS UCTIOHUTEIHHBIM YCTPONUCTBOM, 3aKPETNIEHHBIM CHAPYKU
Ha 3aqHell maHenu. TeneKKU BXOAAT B 3aLEIUVICHUE C YCTPOUCTBOM U MEXKAY
c0o00# MpH MOMOIIM KYJIHUCHI W JIByIUleued Buiku. Dukcanus TeNeXeK Ha
LIBEJUIEPHBIX HAIIPABIISIIOIINX POU3BOAUTCS KIMHOBBIMU CTOMOPAMH.

o
W

Puc. 46. Unkybarop npeasapurensHbiii UI1-36 «Onp0pyc» (cieBa)
U TeIIeKKA C JIOTKaMH (CIpaBa)

WNuky6atop UII-36 mMeeT BO3IYIIHO-BOISIHYIO CHUCTEMY OXJIAXKICHHUS.
Bo3nymHoe oxmaxaeHHe 00ecIednBacTCs JPOCCENbHBIMU 3aCIOHKAMH, KO-
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TOpBIE OTKPHIBAIOTCS MO KOMaHze aBapuiiHoro natamka TK-40A mpu temrre-
parype Boite 38,3 °C. CpabarsiBaHKe 3acJIOHOK M1aBHOE. OCHOBHOE Ha3Ha-
YeHHE 3aCIIOHOK — BO3IyX000MEH MHKyOaTopa ¢ BHemIHe# cpemoir. CTeneHs
OTKpBIBAaHMS! 3aCJIOHOK 0OecIieynBaeTcst 10 33JaHHON MPOrpaMMe aBTOMAaTH-
YECKH U BPYUIHYIO.

BonsHOe oxnajkaeHHE NMPOM3BOAMUTCS TPYOUAaThIM PagHaTOPOM, pacio-
JIO)KEHHBIM Ha 3a/HEH MaHenn WHKyOaTopa. PagnaTtop mogkmodeH K BOJO-
MPOBOJHON CETU 4epe3 AIEKTPOMArHUTHBIA KIIAlMaH W IIapOBON BEHTHUIIb,
MIO3BOJIIOINUH PEryINPOBATH PACXOM BOJBI.

YeThIpexJIonacTHhIH BEHTHWISITOP YCTAHOBJIEH HA CAMOCTOSITEIbHOM CTOM-
Ke, 3aKperyIeHHOH Ha OETOHHOM MOJTy aHKepHBIMHU Ooitamu. Takum oOpazom,
KOpITyC MHKY0aTopa He SBJISETCS HECYLIMM M PasrpyXKeH OT BUOpAIMH, 4TO
YJIy4IIaeT LIYMOBYIO U IPOYHOCTHYIO XapaKTEPUCTUKY MAIIUHBI.

VYBra)XxHEeHHE BO3yXa MPOUCXOIWT 33 CUET IOJa4d BOJBI HA JIOMACTH
BEHTWIATOPHOHW KPBUIBYATKH WM PACHBUICHHS €€ T'MIpaBINYecKoil ¢op-
cyHKOH. Bosta Ha yBNaXKHSIOIIYIO YCTAHOBKY ITOJAETCSl OT CaMOCTOSTENb-
HOM JIMHUM BOJOIPOBOIHOM CETH Yepe3 IIEKTPOMArHUTHBIN KiamaH ¥ I1a-
POBOM BEHTUIIb.

Wuky6atop MB-18 npennaznaueH [uisi BHIBOJA MOJIOJTHIKA Kyp U ApY-
roil cenbckoxo3siicTBeHHOM nTuubl (puc. 47). Kopmyc nnkybaTopa umeer
KOHCTpyKIuio, cxonuyto ¢ UI1-36 u yKOMIUIEKTOBaH 4YeThIpbMS MOOHIIb-
HBIMH TUIATOPMaMH C BBIBOJHBIMHU JIOTKaMH. BHYTpEHHSS HOBEpXHOCTh
3aJiHEel MMaHeIu U 3aKperieHHas Ha Hell TpyOKa-pacrpeaenuTelb 00pa3yoT
OTKPBITHIH TEIUIOOOMEHHHUK, BOJIa Ha KOTOPBIN ITOJIAETCSl JIEKTPOMAarHuT-
HBIM KJIAIIaHOM I10 KOMaHJIe peryisTopa TeMmneparypbl. OTKpBITBIH TeTio-
0OMEHHHK O/THOBPEMEHHO BBIMOJHSET TPH BAXKHBIC (DYHKIMU: OXJIaXK/ICHHE,
YBJIQXKHEHUE U oOecnblINBaHKUE BO3ayXa. B otinnuune ot BBIBOJJTHOI'O MHKY-
6atopa UYB-®-15 B nnkybarope 11B-18 Bo3/1yx, MOMUMO OTKPBITOIO TETl-
JIOOOMEHHHKa, O JKEJaHHI0 Omeparopa MOXKET YBIAKHATHCSA JOIOJIHH-
TEIbHOM CUCTEMOM, aHamornunoi UIT-36.
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Puc. 47. Nnky6arop BeiBoxHoi MB-18 «Marmryk» (crneBa)
U TEJIeKKa C JIOTKaMU (CrpaBa)
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Ob6orpeB kamepsl, kak 1 B WUII-36, mpon3BoanuTCs TpyOUaTHIMHU 3ICK-
TPOHArpeBaTeNIsIMH CO CHELUAIbHBIM aHTUKOPPO3HOHHBIM MOKPBITHEM.
B mnaKy0aTOpe MCHONB3YIOTCS YCOBEPIIEHCTBOBAHHBIE INIACTMACCOBBIEC BBI-
BOJIHBIC JIOTKH, M3roToBisieMble CapaHCKMM TEJICBU3HOHHBIM 3aBOJIOM. 3a
CYeT KOHCTPYKTHUBHBIX W3MECHEHHH B OTKHIHBIX CKOOKax MOCajiKa JOTKOB
IIPU CTONIMPOBaHUM OoJjiee riyOoKast, Oyiarogapsi 3ToMy B KOJIOHKE yCTaHaB-
mBaeTcs 16 notkoB. KOHCTpyKIMS TOTKOB MCKIIOUAET BBINAJCHUE U3 HUX
ubluiT. [Inatdopmbl ¢ I0TKaMK 3aKaThIBAIOT B MHKYOATOp 10 HAmpaBIsi-
IOIINM, 3aKpEIUICHHBIM Ha TI0JTy HHKyOaTopa.

Jnst BU3yaJIbHOTO OTCJIC)KMBaHHsI pEKUMa Ha JICBOM ABEpU KOpIyca MH-
KybaTopa ycTaHoBIeH pTyTHBIH TepmoMeTp YPU (I1C-14). Bes anmaparypa
yIIpaBJIeHUs pa3MellleHa C JULEBOI CTOPOHBI HaJl IBEPHBIM ITPOSMOM.

Aptomarnka mHKyOatopoB WII-36 m VMB-18 BemonHSAET ciemyromue
GyHKIMK: cTaOMITU3aLUI0 TEMIIEPATyphl M BJIQKHOCTH BO3JyXa Ha 3ajaH-
HBIX YPOBHSX; aBTOMAaTHYECKOE YIIPABJICHHE MOBOPOTOM JIOTKOB M YCTa-
HOBKY JIOTKOB B TOPH30HTAJILHOE TIOJIOKEHUE; aBTOMAaTHYECKYIO OJIOKHPOB-
Ky ¥ CBETOBYIO CHT'HAIM3AIHIO; OCBELICHUE KaMEpPhl U 3alUTy TOKOIIPUEM-
HHUKOB KaMepbl OT TOKOB KOPOTKOTO 3aMbIKaHUsI U MIEPErPy30K.

B cuctemy ympaBieHHs HHKyOaTOPOM BXOIST: OJIOK MHKPOIIPOIIECCOP-
Hblii uHKyOaTopHb (BMU-®-15.05); 610k onTH4YecKod pa3Bs3KH; OJIOK
3BYKOBOTO OIIOBEIICHUS; JIOKAJIbHAs CETh; KOMIBIOTEP; MPUHTEP; 010K Oec-
nepeGoitHoro muranust (puc. 48).
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Puc. 48. Cucrema yrpaBieHus: HHKy0aTopoM
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MaxkcuManabHO CHCTEMa MOXKET 0OCTy)KHMBaTh 0 225 xamep HHKyOaTo-
poB. B ocHOBHOM OKHE HporpamMMbl 0TOOpakaeTcsi HH(pOPMaIHs s OTle-
paropa: TemIiepaTypa TEKyllas; TeMIepaTypa 3afaHHas; rpaQuk H3MeEHe-
HUSI TEMIIEpaTyphl 3a MOCIEAHUI Yac; HoMep HaOIr0aeMol KaMepbl; HoMep
0710Ka, yCTAaHOBICHHOTO Ha KaMepe; BIAKHOCTh TEKyIIas; BIAXHOCTH 3a-
JlaHHast; rpauK U3MEHEHHs BJIa)XHOCTH 3a TIOCIICIHUN Yac; JAaTa MOCTaHOB-
KM HaOJfogaeMoil KaMepbl Ha KOHTPOJb; BPEMs, NPOIIEANIee C MOMEHTa
MIOCTAaHOBKM Ha KOHTPOJIb; ()aMMIIMSI OTBETCTBEHHOTO OIEpaTopa, Haxoms-
HIEerocsi Ha CMEHE.

[Monnas TexHM4eckass XapakTepuctuka uHKyOaTopoB WYII-P-45,
NYB-®-15, UI1-36 u IB-18 npexncrasiena B mpui. 2, Tadm. 1.

5.3. Uukyo0atopsl ¢pupmsl «Pesepp» (Poccus)

®dupma «Pe3epB» pa3paboTasa 1 3allyCcTHIa B IPOU3BOACTBO HOBBIC, IOJI-
HOCTBIO aBTOMAaTH3MPOBAaHHBIC WHKYOaTOpbHI, MMEIOIINE IPHEMIIEMYIO JUIs
MOTpeOuTENeH [EeHy W OTBEYAIOIINE CaMbIM BBICOKUM TPEOOBAHHSM COBpE-
MEHHOTO pbIHKa. MHXeHepsl co3/1alli HaJIe)KHBIE MAllllHBI, KOTOphIEe HE Aep-
KaT B HANPSDKCHUH OOCITY KMBAIOLIMI TIEPCOHAN, HE TOCAXKIAIOT IIyMOM Me-
XxaHu3MOB. HoBBIE CHCTEMBI BEHTWIAILMM U YIPaBICHUS, KOHTPOJIS IapaMeT-
poB mkada, HOBass KOHCTPYKIMSI MEXaHM3UPOBAHHBIX CTEIUIAXKEH MpeacTaB-
JSIFOT coOOl J1ajieko He TOJIHBIN MepeyeHb HOBalMi. A elle IoCTapajinch
c/ienaTh U3/ieNie KPacuBbIM, BeJb B HAIlle BPEMs MPEIBSBISIOTCS OYEHb BbI-
cokue TpeOOBaHMS K BHEIIHEMY BUIY U 3PTOHOMUKE U3JICITHSL.

Oupmoit «Pezeps» npousBoustcs npedsapumenvuvie (PII) n 6v1600-
note (PB) mkadbl BMecTUMOCTBIO 16 ThIC. Aul. ['0TOBATCS K cepuilHOMY
MIPOM3BOJICTBY MOJENU Ha 32 ThHIC. sIMI. YTpaBleHHE MHKYyOaTopoM ocy-
IIECTBIISIETCS C IOMOIIBI0 HOBEHINIEro KIMMAaTH4YeCKOro KoMmbioTepa «I'pa-
meHT-2000». TexHndeckas xapakTepUCTHKa HHKYOAaTOPOB IPE/ICTaBIICHA B
mpui. 2, Tabm. 2.

WHKy6aTOphI BBHINOJIHEHB! U3 JOJITOBEYHBIX, YCTOWYHMBBIX K KOPPO3UH
MaTepHaJIOB, BCE CTANbHbIE KOHCTPYKIIMHA UMEIOT MOJIMMEPHbIC HIIH I[HHKO-
BbIE 3aIIUTHBIC MOKPHITUSA. MakcHUManbHO UCIONB30BaHbl KOMIUIEKTYIOIUE
BEIYIINX €BPOIEHCKUX MPOU3BOJUTEICH.

Kapkac koprmyca coOpaH W3 YHHKaJbHOTO aTIOMHHHEBOTO NPOGQHIIs,
CHELHUaIbHO Pa3paboTaHHOTO I JAHHOTO U3/ENUS U TO3BOJIIOMIETO KOM-
OMHHMPOBATH COCTABHBIE CEKIINH, 0OBEIUHSAIONINE HECKOJIBKO IIKagdoB. Tem
CcaMBIM IKOHOMHTCSI MECTO, yIEIIEBISIETCS KOHCTPYKILHS, PeIIaeTcs Mpo-
0J1eMa oCTpOeHHUs HHKYyOaTopHs 60NbIIONH MOLITHOCTH (puUc. 49).
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Bi1ok BEHTHIIAIIMOHHO-TEIIIOO0OMEHHBII
(bBT) sBnsercss CpeAcTBOM CO3JaHHUA H
moaAepKaHusl HEOOXOJUMBIX TMapaMeTpPOB
BO3JYIIIHOM Cpeibl BHYTPH HHKyOaTtopa B
COOTBETCTBUHU C 300TEXHUUYECKUMH HOpMa-
MH, YCTAaHOBJIEHHBIMH JJIsl 3aKJIaJbIBAEMO-
T0 B MHKYOATOp siflla TOTO WJIK HHOTO BHA
CEJIbCKOXO034AMCTBEHHON mnTullbl. JlaHHBIN
OJIOK BHIMIOJHACT (HYHKIMHA HMCIIOTHUTEIh-
HOT'O YCTPOWCTBa CHCTEM 00OTrpeBa, OxJia-

Puc. 50. B KACHUSI W BHYTPCHHCTO BO3,I[yXOO6MeHa
uc. . beHTUIIIIUOHHO- (pI/IC. 50)

TEII00OMEHHBIN 070K

OCHOBHBIE ~ JJIEMEHTBl  KOHCTPYKLUH

BBT: BenTunsaTop; Tpu M-00pa3HbBIX 3JIEKTPOHATPEBATEINIs; BOASHOW OXJja-
JIITENIb U3 METHOHN TpyOBI; 3JIEKTPOJBUraTelb C KIMHOPEMEHHBIM INPHBO-
J0M; HOHOHHHTGHLHLIﬁ JaTYUK TEMIICPATYpPhbl; AaTYUK YaCTOTHI BpaIllCHUA
BEHTHJIATOPA; CBAPHOM KapKac, KeCTKO MPUKPEIIAEMBIH K MOITy.

KoHcTpykuus KpbuibuaTky OblIa pa3padoTaHa ¢ UCTIOJIb30BAHUEM CUCTEM
MaTeMaTH4eCKOTr0 MOJIEIIMPOBAHMS, YTO ITO3BOJISIET JAOOMTHCS HAMITyUIIEro
NepeMENINBaHKA BO3yXa BHYTPH KaMephl IIPH HU3KUX HHEPro3arpaTax.

OnrtumainbHble KOHCTPYKTOPCKHE PEIICHUSI B BBIOOPE MECT pacIojioxKe-
HUSl HarpeBaTelel M OXJIAAWTENS MUHHMHU3UPYIOT PacxoJ BOABI U ITO3BO-
JISIFOT 00ECIIeYUTh OJJHOPOJHOE TEMIIEpaTypHOE II0JIe BO BCEM 00beMe MH-
KybOaropa. [Iuratens 3akpersieH Ha BBT, 94To MOTHOCTBIO MCKITIOYAET Iie-
penady BHOpaIy Ha KOpITyC MHKyOaTopa M JieslaeT ero paboTy mpakTHde-
CKH OecIryMHOI.
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VBnaXHUTENb  SBISETCS  OTHEIBHOM
coopouHoit enuHuned. B uHKyOaTOpE
MPUMEHSETCS XOPOIIO 3apeKOMEHIOBAB-
masi ceds cxema JUCKOBOTI'O YBIIQXKHHUTEIS
(puc. 51). Takasg KOHCTPYKIIUS ITOBBIIIACT
HAJICKHOCTh CHCTEMbI YBJIAXXHCHHUS B CIIy-
4yae WCIIOJIF30BAaHSI BOJIBI HU3KOTO Ka4eCTBa
U TO3BOJISIET M30eXkaTh OOJBLIMHCTBA IPO-
6J1eM, 4acTO BCTPEUAIOLINXCS TPH AKCILTya-
TalMd W OOCTY)XMBAaHUU YBIQXKHUTEICH
JPYTUX TUNOB. JIMCKOBBIM YBIAKHUTEIb
Puc. 51. JIuckoBbIii yBIaXXHUTENb 001a7aeT BBICOKOW MPOU3BOIUTEILHOCTHIO

W aeT MATKui 3(GQEeKT yBIaKHEHHUS, TaK
Kak BOJ[a He pa30OpBI3THBAETCs, a HCHapseTCs ¢ TIOBEPXHOCTH AUCKOB.

OCHOBHBIC AIIEMEHTHl KOHCTPYKIUU YBIQKHUTEISA: HEpKaBEIOMIas BaH-
Ha; JUCKOBas Oartapes; NMOIUIABKOBBIH KJalaH, PeryJupyIOnil ypoBEHb
BOJIBI; IEKTPOMEXaHUIECKUH TPHBO] IIOBOPOTA ITUCKOB C Pa3beMHBIM CO-
CIMHCHHEM.

Kmnmarnaecknit kommprotrep «['paament-2000» ocHamern wH(pOpMa-
TUBHBIM JKHUJKOKPHUCTAUTHUYCCKAM CCHCOPHBIM JTUCILICEM, MMO3BOJUBIIAM
MTOJTHOCTHIO OTKA3aThCS OT MCIOIB30BAHMUS KIABHATYPHI H CACNATh IPOLIECC
yIpaBJeHUs] HHKY0aTOPOM MPOCTHIM M HATTISAHBIM (pHc. 52).

«I'pagnent-2000» co3man Ha Oase co-
BPEMEHHOI'0 MHAYCTPHAJIHHOTO MPOILECCO-
pa BBICOKOH TPOHM3BOJUTEIBHOCTH W
Ha/IeKHOCTH, YTO IO3BOJSET PEaJM30BaTh
ONTUMAITFHBIC ~ ANTOPUTMBI  YIPABICHUS
MHKY0aTOpPOM M OCYIIECTBIIATh 3P (HEeKTHB-
HBI KOHTPOJb 32 pabOTOH BCEX Y3IOB U
MEXaHH3MOB HHKYyOaTopa.

3HaYCHUST TEMIIEPATyphl M BIIAKHOCTH
BBIBOJSITCS Ha JOMOJHUTENIbHBIA HHDOP-
MalMOHHBII JUCIUIEH, pPacnoiI0XKEeHHbIN
- A Hax aBepiie mkada ymnpasnerus. Mudop-

Mamus 0 pexuMax paboTel WHKyOaTopa U
mapaMeTpsl MHKYOallMu  OTOOpaXKaroTCs

Puc. 52. Knumaruueckuii 6710k
«l"pa;[p[eHT-ZOOO» Ppa3HbIMU BETaAMU: 3€JICHBIM, OPaHXCBBIM,

KpacHBIM.
Bce napamerpsl, a Takxke HHGOpMALUS O BOZHHKAIOUIMX aBAPUIHBIX CH-
Tyalusx COXPAHSIOTCSA B AMATH OJIOKA YIIPaBICHHUS HHKY0aTOpa U B JTAJIb-
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HEWIIeM JOCTYNHBI Ul IPOCMOTPA B BHJE TPa(UKOB M TaOIHIl ¢ yKa3aHU-
€M BpeMEeHHM M Jarhl. Takke 3TH JaHHbIE MOXKHO IepelaTh Ha KOMIIBIOTEp
JVCHETIEPCKON CHCTEMBI, YTO TO3BOJIIET OIIEPAaTOpy KOHTPOIUPOBATH IPO-
LecChl, aHAJIM3MPOBATh PEXHMMbl MHKYyOAllMM W aBapHiiHbIE CUTYyallMd BO
Bcex mKkagax nHKyOatopus. Hactpoiika mapaMeTpoB MpoOU3BOANTCS OMEpa-
TOPOM C NaHEJH YNpaBJIeHUs] HHKy0aTopa WiK AUCIETYEPCKOTO KOMITBIOTE-
pa B 3aBHCHMOCTH OT PEKHMOB WHKYOMPOBAHHUS IUIS PA3HBIX THIIOB SHII.
I'padukn BiaaxxHOCTH, TEMIEpaTypbl U BO3IyXOOOMEHa 3a/lal0TCs Ha BECh
LUK HHKYOaIHH.

PacmpenHoe MeHIo 0J10Ka ynpaBieHUs 03BOJISET 'MOKO HACTPauBaTh
paboTy nHKyOaTopa 1oy 0COOEHHOCTH JF000T0 TEXHOJIIOTHYECKOTO MPOIIecca.

B03M0OXXHOCTD MCHONB30BaHUS OJJHOBPEMEHHO TPEX JAAaTUYUKOB TEMIIEpa-
TypBHI MOBBIIIAET HAJEKHOCT pabOTHI CHCTEMBI B LIEJIOM M OOECIe4YnBacT
OoJee Ka4eCTBEHHOE PEryIHPOBaHUE.

YuuTeBas 0c00YI0 BaXKHOCTh 00ECTICUCHHS HEIIPEPHIBHON paboTHI OI1o-
Ka yIpaBJieHUs, OOJbIIOE BHUMAaHHE YIEIECHO BO3MOXXHOCTH BBIIIOTHEHUS
OBICTPOr0 PEMOHTA U3JIEIHUSI METOIOM OJI0YHO-arperaTHoi 3aMeHBl.

Cremnax mHpegHa3Ha4YeH JUI pa3Melle-
HUS JIOTKOB C SHIIaMH BHYTPH HHKyOaTOpa
PII, oGecneyenusi mOBOpOTa JIOTKOB B TPO-
mecce WHKyOanmmu W TPaHCIIOPTHPOBAHUS
BHYTpPH TOMeIIeHUs HHKyOaTopus (puc. 53).

OCHOBHBIE KauecTBa CTeJUIaXka: MpocTast
W HaJIe)KHash KOHCTPYKIMS CTeJUIaXa C YIyd-
IICHHBIMH TIPOYHOCTHBIMH XapaKTEePUCTHKa-
MH; HCIIOJIB30BaHUE KOPPO3MOHHO-CTOMKUX
MaTepHalioB, JOJITOBEYHBIX M MPOYHBIX 3a-
LUIUTHBIX TOKPBITUNA; WHAUBUAYAIbHBIN 3JIEK-
TPOMEXaHHYECKUH HPHUBOJI ITOBOPOTA JIOTKOB
C aBTOMaTH4ecKol (uKcalueil B TOPU30H-
TaJILHOM TIOJIO’KEHUH TIepe]] TPaHCIOPTHPOB-

Puc. 53. Creia s Suil KOM; 3pPrOHOMHYHOCTb; YAOOCTBO OOCIYXH-
BaHMS ¥ CAHUTAPHOW 00paboTKH.

Cremnaxx uMeeT cOOpPHYI0 KOHCTPYKITHIO M3 MOJBIDKHBIX M HEIOIBH K-
HbIX dacTeil. OCHOBHBIMH €T0 3JIEeMEHTaMHU SIBIISIIOTCS KapKac, IOBOPOTHBIE
TIOJIKH, 3JIEKTPOIIPHBOJL M KOJIeca.

[ToBOPOT JIOTKOB OCYIIECTBISETCS HAKJIOHOM MOJOK CTeutaxa Ha 45°
BOKPYT' IIPOJIOJIEHOM OCH, B 00€ CTOPOHBI OT TOPH30HTAIEHOTO MOJIOKEHHS.
Iepen TpaHCHIOPTUPOBKOM JIOTKM aBTOMAaTHYeCKH (DUKCHUPYIOTCS B TOpH-
30HTAJILHOM IOJIOKEHHH.

63



IToBOpOT TOTKOB B pEeIBAapPUTEIBHOM WHKYOATOPE MPOMCXOANT B ABYX-
WIN TPEXIO3UINOHHOM PEXHME, COTJIACHO NPOrpaMMe HHKYOHPOBaHMS.
VYBenn4eHHbIe pacCTOSHUA MEXKIY JIOTKAMH U HX PACIOJIOKEHHE B Kamepe
MHKY0aTOpa CYIIECTBEHHO YJIy4INAIOT BHYTPEHHHMH BO3JyXOOOMEH, Kaue-
CTBO KOTOPOTO BIIUSET HA BBIBOAUMOCTb.

JloTku pacrnoiararoTcs B Be KOJIOHHbL. CyMMapHasi BMECTUMOCTb CTEJI-
Jla)ka 3aBHCHUT OT pa3Mepa HHKyOupyemoro sina. KoHCTpyKIus creraxei
obecrieunBaeT BO3MOKHOCTh 3aTPY3KHU M BBITPY3KH JIOTKOB ¢ 00EHX CTOPOH.
B BBIBOAHBIX MHKYOaTOpax HCIONIB3YIOTCS IIACTHKOBBIE KOP3HWHBI, yCTa-
HaBJIMBAaEMbIE Ha TEJICKKHU IIaT(HOPMEI.

WHKy6aTOphl KOMITIEKTYIOTCS JIOTKAMU M BBIBOJHBIMHM KOP3UHAMH, H3-
TOTOBJICHHBIMHM M3 JIOJIFOBEYHOT0, HETOKCHUYHOTO M yJapOIpPOYHOro Iuia-
CTHKa, KOTOPBIM yCTOMYUB K XUMHYECKH AKTUBHBIM BEIECTBAM, MIPHUMEHS-
eMBIM TpH Je3uHpeKkunu u Moiike. OHU YIOOHBI, UMEIOT ONTUMAJIBbHYIO
BMECTUMOCTb, XOPOIIO IPOAYMaHHYIO (JOpMy M pasMep sSdeeK, a TaKxKe
mponopuuu u rabaputsl. Kpome Toro, nerko mpou3BOJUTCS KaueCTBEHHAs
MOHKa M caHUTapHast 00paboTKa 3THX JIOTKOB.

IIpennaraemslie MHKYOAIMOHHBII
JIOTOK U BBIBOJHASA KOP3HMHA MO3BOJISIOT
CBECTH K MUHUMYMY TOTEPH, CBSI3aHHBIE
C Haceukod mnm OoeM SHIl B Tporiecce
uHKyOupoBaHus (puc. 54). Pe3ynbraThl
WCTIBITAaHUH MOATBEPAMIN 3TO: B YacT-
HOCTH, Haceyka silla B HUX COCTaBUJIA

gl ! i He Gosee 0,08 %. Konctpykims joTka
‘ mﬁ“‘,‘ﬂfw}\” I w:yum\i\H:Lllllmﬂil“nn!i””;! II03BOJIAET IIPOBECTU BHEIPEHHE COBpE-
: I“” MEHHOTO BBICOKOTEXHOJIOTHYHOTO 000-
T pyIOBaHMS aBTOMAaTHM3AIlMM TPOU3BOJ-

N CTBEHHBIX IPOLIECCOB.
CuctemMa KOHTpPOJIS IpoLIecca MHKY-
Garmn  «MuKyOaTtop» mpeaHa3HadeHA

Puc. 54. MHKy6alnoHHbIH 10TOK U1 obecrieueHHss BHU3YalbHOTO KOH-

(cBepxy) W BEIBOIHAS KOP3HHA (CHH3Y)  TpOJIS, M3MEPEHUS. W OJICPIKAHHs 3a-

JAHHBIX 3HAYCHWHA TEMIIEpaTypsl M OT-
HOCHTEJIFHOW BJIQ)KHOCTH B MHKYOAIIMOHHBIX W BBIBOJHBIX INKaax MHKY-
06aTOpPOB Ppa3NMYHBIX THUIIOB, a TAKXKE JUIl HAKOIUICHHS CTATHCTHYECKUX
JIAHHBIX O ee mapameTpax (puc. 55).

PerynupoBanne u mnepefaua JaHHBIX OCYHIECTBISIIOTCS C MOMOUIBEO
MHUKPOIIPOIIECCOPHBIX WHKYOAIMOHHBIX OJ30K0B «['paanent-106» u «['pa-
nueHT-107».
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Puc. 55. Cucrema KoHTpoJIst Tiporiecca HHKyOanuu «MHKydaTop»

W3MepeHne BIaKHOCTH W TEMIIEPATYpPhl MPOM3BOIUTCS BBICOKOTOYHBI-
MU aTYAKaAMHU.

CuctemMa KOHTPOJIS KOMITDICKTYETCS TOTIOIHUTEIFHBIM 000pyTIOBaHHEM,
KOTOpOE€ TIO3BOJISIET OCYIIECTBJISATh 0oJiee KaueCTBEHHOE W HaJe)KHOE
yHOpaBJieHHe WHKYyOAIMOHHBIMH IMKaaMu W IepenaBaTh HHPOPMALHUIO C
JTOTIOJTHUTEBHBIX NATUYMKOB: MATYUK MOBOPOTA JOTKOB, JATYUK YACTOTHI
BpaIleHUs BEHTIWIATOPA, TOTIOHUTEIHHBIN TaTIUK TEMIICPATYPHL.

Oyukiun cucteMbl «MHKyOATOP»: KOHTPOJIb TEMIIEPATYPhI; KOHTPOJIb
CKOpPOCTHU BpAIICHUS BEHTUIATOPA; KOHTPOJb BIAXXHOCTH; KOHTPOJIb MTOBO-
pOTa JIOTKOB; CUTHAJIM3AIMS aBAPUIHBIX COCTOSHHIL, ONEPATHBHOE MOJIyde-
HUe HHQOPMAINH 0 KaKIOM 00BEKTe Ha MOHHTOPE; COXpaHeHHE HHpOpMa-
MU O BCEX MapaMeTpax KaKable 3 MUHYTHI.

MuHUMaNbHBINH KOMIUIEKT ITOCTaBKHU: npubop «I'pagueHTt-106%»; naTamk
TEMIEPaTypPhl; JATUMK BIAXHOCTH; MMATATE/b JaTYAKA BIAYKHOCTH; aJarTep
JUHAW CBS3W; KaOelIu W pa3beMbl; MPOTpaMMHOE oOecIieueHue (yCTaHaBIIH-
BACTCsI HA MIEPCOHAIBHBIN KOMITBIOTED 3aKa3YHKa).

TpeboBaHus K TEPCOHATHHOMY KOMIBIOTEPY (PEKOMEHAYEeMBIC): THII
nporeccopa — Intel, Celeron; gacrora nporeccopa, MI'n — 1100; O3V, M6 —
256; emkocth xectkoro aucka, ['0 — 40; COM-nopt (RS-232) mms mMoHO-
MOJILHOTO MCIOJIb30BaHMs IPOTPAMMON, LIT. — 2; OlepalMoHHasi CUcTeMa —
Windows 2000, XP; monutop — 17”; 3ByKkoBasi miata — Jia; ceTeBasi riara —
na; 650k 6ecnepedoiiHoro nuranus — BA-620; mpuntep — hopmar A4.

JIONOTHUTENBHO CHCTEMa MOYKET KOMILIEKTOBATHCSI CIICAYIOLIIM 000pYIO0-
BaHMEM: JaTYMK YaCTOTHI BPAIICHNS BEHTHIISTOPA; TATYHK ITOJIOKEHHS JIOTKOB;
JIATYMK TEMITCPaTyphl (JIOTIOTHUTEIBHBIN ); OJIOK KOMMYTAIIHOHHBIHN; ITyCKATEIb
OECKOHTAKTHBIN 01HO(DA3HBIN (MMEET CBOW MTOJILYATHIN ParaTop).
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B npouecce paspabotku naky6aropos PIT u PB mpomsBonutenn crapa-
JIUCh MAaKCUMaJbHO Y4YeCTh M TakKHe OCOOCHHOCTH, KaK JIOBOJILHO 3HAa4u-
TEJIbHBIE TEpenanbl HANPSOIKEHHS B DJIEKTPOCETAX, BBICOKYIO 3arpsi3HEH-
HOCTbH BOJIbI M BO3MOJKHEIE IIepeOou ¢ ee nmojayeid. B yactHocTH, MHKyOaTOp
OCHAIICH CIICIMAIBHBIME (UIBTPAMH, a TAKXKE CHCTEMON aBapUITHOTO BO3-
JIYIIHOTO OXJIAKAEHHS, aBTOMAaTHYECKH BCTYMalolleil B paboTy B ciydae
BO3HHKHOBEHHS IIPOOJIEM C BOJOCHA0KEHUEM.

Bezonacnocte mHKyOaTtopoB cepun PII/PB obecneunBaeTcss KOHCTPYK-
IEH y3JI0B M CHCTEM HHKY0aTOpa, MPOAYMaHHBIM M MPOBEPEHHBIM IIPAK-
TUKOW allrOPUTMOM YIpaBJICHHUs] HHKYOAIIMOHHBIM TporieccoM. TpeboBanus
1o 0e30MacHOCTH, MOJOKCHHBIE B OCHOBY KOHIECTILHH HHKYOAIlMOHHOM
cucremsl «Pezeps» PII/PB, coOTBETCTBYIOT CTPOrUM €BPOIICHCKMM HOPMaM.

Crioco6 oOciyxuBaHUsI HHKyOaTOpa — HapyKHBIH, 0€3 BX0Ja MepcoHa-
Jla BHYTpb Kamepbl. Bee y3ibl, TpeOyronue o0ciyuBaHus B IIpoliecce WH-
KyOanuu, HaXoIATCs ¢ GPOHTATIBHOM CTOPOHBI U YIOOHBI IS JOCTYTIA.

5.4. Nuky6atopst EMKA-TICM cepun VH (Poccust — Beabrus)

OAO «IIaruropckcenbMans» B paMKax COBMECTHON MPOTPaMMEBI TIPOU3-
BozactBa ¢ EMKA Machines NV (Benbrus) npeanaraet o0opy0BaHue A
nHKyOatopueB non 3HakoM EMKA-IICM cepuu VH. AccopTuMeHT TpomyK-
LMK BKJIFOYAET: MHKyOaloHHbIe 1Kadbl eMKocThio oT 9600 mo 115200 .
KYpPHUHBIX SIWI; BBIBOJIHBIE MIKadbl eMKocThio oT 9600 1o 38400 mr. KypH-
HBIX sul (puc. 56).

Puc. 56. UHKyGannoHHsIi1 (cieBa) i BeIBOAHOM (crpaBa) mkapsr EMKA-TICM cepun VH

Koncrpykuus EMKA-IICM rapantupyeT paBHOMEPHOE paclpeiesieHUe
BO3/lyXa MO MHKYOaTopy, 4TO JaeT OTIMYHBIE MoKa3atenu. KoHTpoab TeM-
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HepaTypsl OCYIIECTBISIETCS 32 CYET JBOIHOTO OXJIAXACHHS (BO3LYXOM H
(nmu) BomOit) M AnmekTpHueckoro oborpepa. Camoounmiaroieecs: Gpopey-
HOYHOE YBIaKHEHHE coderaeTcs ¢ cuctemoit TDS (cuctemoil ToTampHON
nesuHgpeknun). CucreMa aBTOMAaTHYECKOH BEHTHIISIIIMM MOXKET I10 JKeJa-
HUIO 3aKa3uuka OBITh oOopymoBana koHTposeM CO,. [ToBopoTr Tpoiiees
MIPOM3BOJUTCS TPH MOMOIIM ITHEBMOLMIMHAPA. TEeXHUUECKHE XapaKTepH-
CTHKH HHKY0aTOpOB IpeAcTaBieHs! B Tabx. 19, 20.

Ta6nuua 19. Maky6anmonnnie mkapsi EMKA-TICM cepun VH

VH VH VH VH VH VH VH VH

loazarex 96-S | 144-S | 192-S | 288-S | 384-S | 576-S | 768-S |1152-S

BMecTUMOCTb, IIIT. SUIL

KyPHUHBIX 9600 | 14400 | 19200 | 28800 | 38400 | 57600 | 76800 |115200
HMHTIOLIIUHBIX 7056 | 10584 | 14112 | 21168 | 28224 — — —
Bricora, MM 2710 | 2710 | 2710 | 2710 | 2910 | 2910 | 2910 | 2910
Iupuna, MM 1940 | 2360 | 3480 | 4300 | 3480 | 4300 | 3480 | 4300
I'ny6una, MM 2120 | 2120 | 2120 | 2120 | 3640 | 3640 | 6860 | 6860

Ta6nuna 20. BeiBoausie mkagpsr EMKA-TICM cepun VH

ITokazaTenn VH VH VH VH VH

96-H 144-H 192-H 288-H 384-H

BMeCcTUMOCTb, IIIT. SIHIL:
KYPHHBIX 9600 14400 19200 28800 38400
MHTFOITHHBIX 7056 10584 14112 21168 28224
Bricora, MM 2710 2710 2710 2910 2910
Hlupuna, MM 1940 2360 3480 3480 3480
I'ny6una, MM 2120 2120 2120 2920 3640

Bce mikadbl CKOHCTPYMPOBAHBI € HCIIOJIB30BAHHEM MOIMI(UPHBIX IMa-
Hellel, YCHIIEHHBIX CTEKJIOBOJIOKHOM (TKaHBIH Mar), U aHOXMPOBAHHBIX
AMOMHHUEBBIX npoduieii. OHU 000pPyIOBaHBI MOJUIPONUICHOBBIMH JIOT-
kamu 1 Ha 100 % OMHKOBaHHBIMHU KOPPO3HOHHO-CTOMKUMHM TPOJIIESAMH.

C yderoM TpeOOBaHMH TMTHMEHBI Kpblllla MHKyOaTopa M3rOTOBJIEHA M3
LEJEHOM, 0€3 IIBOB, U TJIAJIKON MaHe ! T OBICTPON U TINATSIFHON OYHMCT-
ku. [TpsiMoii TpUBO] TIO3BOJISIET M30EKATH IEPEKPECTHOTO 3apaXKEHHUSI.

Nuky6atopsl EMKA-TICM pa3pabotanbl aj1s oqHo- (MONHas 3arpy3ka —
MOJTHAsT BBITPY3Ka) M MHOTOCTYNIEHYATOW WHKyOaIlMy SAWIl Kyp, WHAEEK,
YTOK, I'yCcel U IUYH.

PaBHOMepHOE pacnpeseneHne BoO3ayxa oOecleuyrBaeT CTaOWIbHbBIE
ycinoBus cpefibl (ypoBeHb TeMiepaTypbl, BiaxxHocTd U CO,). KorcTpykiwst
MHKY0aTOpa ¢ ABOMHBIM CIIMPAIBLHBIM OXJIaXK/IEHHEM B COUYETaHUH C Hanbo-
nee coBepiieHHBIM KoHTpoiuiepom EMKAWARE™ rapantupyer 3tH pe-
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3yNBTATHl U BBIICP)KUBACT AK€ CaMble BBICOKHE (papMaIieBTUUECKHUE CTaH-
JIapThI.

Bce mHKyOaTOpEI 000PYHOBAaHEI JBOHHOIN CHCTEMOH OXJaXIeHHS (BO3-
JIYIIHOM W BOJSHOM), KOTOpasi MOXKET MCIIOJIb30BAThCSl BO BCEX BO3MOIKHBIX
koMOuHasIx (puc. 57). CucremMa BOASHOTO OXJIAXKICHHS C YHHKAIbHBIM
JM3aiiHOM (IBOWHAs CIIMPAajb) W YBEIWYEHHOH Ha 15 % MOLIHOCTHIO rapaH-
THPYET PaBHOMEPHOE pacHpee]IeHHe TEMIIEPaTyphl 0 BCEMY HHKYOaTopy
0e3 JienieHys Ha XOJIOIHbBIC WM TOpsiYMe 30HBI U UMEET CIEAYIoLIre 0COOeH-
HOCTH: OECIIOBHBIE CIMPATH OXJIAKACHUS; OTCYTCTBHE HEOOXOIMMOCTH B
TEXHUYECKOM peMoHTe (0e3 yTedek); YHUKaIbHBIA JU3aifH CHCTEMBbl yCHIICH-
HOTO BEHTWJIITOPA; BO3MOXKHOCTH IIPOIPAMMHPOBAHUS IIPUOPUTETa U 3a-
JIEPIKKU CHCTEMBI OXJIJK/ICHUS U3 LIEHTPAJILHOTO KOMITbIOTEpa HHKYOaTOpHsl.

Puc. 57. Cucrema BEHTHIISIIAN

ABTOMaTH4YECKasi PETYINPOBKA BEHTHIISILUH TTOCPECTBOM CEPBOJIBHTA-
TeJisl C IBOWHBIM yIpaBjieHueM (0OpaTHas CBs3b) o0ecrieunBaeT: 1ieaabHOe
PACIIOJIOKEHUE MPUTOKOB U BBITAXCK JJIA ONTHUMAJIbHOTO pacrpeACICHUA
BO3/IyLITHOTO MOTOKA; OTKPBITHIA An3aiiH 6e3 Touek cOopa Ipsi3u; BO3MOXK-
HOCTh OTBOJIa M30BITKA BJIark B Havyalie MHKyOauuu; GpyHKInI0 apToMaTH4e-
CKOW CHTHAJIM3alMu.

Ilpu momoIM CaMOOYHINAOMIEHCsS (C TTOMOIIBIO BO3MyXa) PACIbLIU-
TEJILHOM a’p030JbHONH (OPCYHKH JOCTUTaeTcsi MTHOBEHHOE HCIapeHHe
CTpYH BOJSTHOTO a3p030JIs MOCPEICTBOM IPSIMOTO BIPBICKA B 00J1aCTh MaK-
CHUMAJIHOTO BO3/IYIIIHOTO MOTOKA HHKyOaTopa (puc. 58).

BHemHui JOCTYN AJIsl TEXHUYECKOT0 00CITy)KHBaHHUS M KOHTPOJIST a3po-
30JIBHOW (POPCYHKH OCYIIECTBISICTCS 0e3 HEOOXOIMMOCTH OTKpPBIBAHUS
nBepei mkada.
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Puc. 58. AsposonbHast HOpCyHKa yBIaKHEHUS

Cuctema ToTtanbHOM pesuHdekunn (TDS) sBasercs craHaapTHOH
¢yrkumeit kaxmonr monenn EMKA-TICM u moxeT ObITh THOO0 LEHTpaIH-
30BaHHOM CHCTEMO# MHKyOaTopusl, MO0 MPHUCYTCTBOBATh B KaXKJAOM MHIH-
BHAyaJIbHOM HHKYOalMOHHOM Imkady (pacrmojaraThCs BHYTPU LECHTPAlb-
Hoii manenu). s TDS xapaktepHO: pacmpenerncHue ne3uH(EKTaHTa depe3
(OpCYHKY YBIaKHEHHS; YA0OCTBO W JIETKOCTh B HCIIONB30BaHWU; Oe3ormac-
HOCTh JUIsi omeparopa (AMCIUIeH oTcueTa 0e30MacHOCTH) M OKpYXKarouleh
Cpenbl; peryJMpoBaHNEe WHTEPBAIOB M 00beMa JIe3MH(PEKINN; CUETUUK Je3-
nHpexum.

DneKkTpriecKkuii o0orpeB 000pyI0BaH OJHOIIPOBOAHONW CHCTEMOM ISt
YBeJMYeHHUs 0€30MaCHOCTH U HA/IS)KHOCTH 000TPEBAIOIIETO 3JIEMEHTA.

Jluist moBopoTa siiIa IpUMEHsIeTCs IPOCTasl M JIeTKasi cucremMa decrepe-
00liHOW paboThHI: MporpaMma IMKIa MOBOPOTA, 00CCIECUUBAIOIIAs TPU I10-
JIOXKeHUsI; aOCONIIOTHBII JIeBBIil (NpaBblil) MOBOPOT C MPAaBWIBHBIM M CTa-
6I/IHI>HI>IM TOPU3OHTAJILHBIM TIOJIOKEHUEM; OTCYTCTBUE HCOGXOJ]I/IMOCTI/I B
TEXHHYECKOM OOCIY)KMBaHWU U CMa30YHBIX MaTpyOKaX; CUETUHK ITOBOPO-
TOB U CUT'HAJIM3aIlUA HCUCIIPABHOCTH.

WNuky6atop EMKA-TICM wumMeer ruOKyl0 BBICOKOIIPOU3BOJHUTEILHYIO
U(POBYIO CHCTEMY, YIPABIECHHE KOTOPOIl OCYIIECTBIACTCS C MOMOILIBIO
0OJIBIIOrO NBETHOTO CEHCOPHOIo 3KpaHa. BusyanbHoe oToOpakeHHE BCex
KOMaHJl ¥ YCTQHOBOK IIPOHUCXOAUT 4Yepe3 YHHBEPCAJbHBIE ITMKTOTPAMMBI
(puc. 59).

PacnonoxeHue mnaHenu UEHTPAIbHOM KOHCOJU C TMepeHEed CTOPOHBI
nHKyOaTOpa obecrmeynBaeT JIETKUi AOCTYH Ui YIPaBIeHUS U 00CTyXHuBa-
HUSI BCEX aKTUBHBIX KOMIIOHEHTOB.
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Puc. 59. LentpainbHast korcosb uakyoaropa EMKA-TICM

Bce unkybatoper EMKA-IICM ocHamieHsl HEOOXOAUMBIM 000pyI0Ba-
HHEM U MPOTrPaMMHBIM OOECIIeYeHHEM ISl UCTIONb30BaHMs B CETH MHKYOa-
topust (puc. 60). IIporpammuoe obGecrieuenne Emkalink must ynpasnenwst
uHKybaropueM 1 HabmomeHneM 3a HEUM Ha 6aze MS Windows serko ycra-
HaBJIMBaeTCsA M yJOOHO B UCIIOJIb30BAHHUH: LICHTPAIN30BAHHBI MOHUTOPHHT
W MPOrpaMMHpOBaHKE; LIEHTPAJIM30BaHHAs HSKCIUTyaTalus, 3amyck (ocra-
HOBKa) MHKY0aTOpPOB; IIEHTPaJIN30BaHHAs 3alMCh BCEX MapaMeTpOB; LCH-
TpaJn30BaHHass OMOIMOTEKAa MHKYOAlMOHHBIX MPOTPaMM; LEHTPAIN30BaH-
HOE YIpaBJICHNE CUTHAN3aLNCH.

Wuky6atopet EMKA-TICM  umetot
HETOCPEICTBEHHBIH TIPUBOJ IyJIbcaTopa
BO n30ekaHUE MEePEKPECTHOrO 3apaxe-
HUSL 4epe3 OTBEPCTHS MM MIPUBOJ] PEMHSI.
IIpuBon mynbcaTopa MMeEET JATYUK, pe-
TYJIUPYIONMHA CKOPOCTh, HE TpeOyeT Tex-
00CIyKMBaHHs, MO3BOJISIET SKOHOMHUTH
anekTposHepruto. KoHcTpykuums myinbca-
TOpa yaydmaeT 3GpQeKTHBHOCTH MOKa3a-
TeJel CUCTEMBI.

Bce unkybaTtopsl MOTyT OBITE 000pY-
JoBaHbl onueit koHTposss CO,. DTa om-
U CHUCTEMbl BEHTHJLSIIUHU  SIBIISIETCS
€/IMHCTBEHHOW JIOTIOJHUTENbHON (YyHK-

Puc. 60. CereBoe moakmoueHre .
HMHKyOaTopus OUE€Hu B JIMHHUHU I/IHKY6aT0p0B n HUMECT
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CITeMyToIre 0COOEHHOCTH: YHUKAIBHBIHN mpomecc KouTposst CO, (moBsimia-
eT KayeCTBO M KOJHYECTBO IBIILIAT); HHPPAKPACHBIH AaTYMK C IBOHHON
JUTMHON BOJIHBI; BBIOOP MEXIY MOHHUTOPHHIOM M yIpPaBJICHHEM; peryiu-
pPOBKa BCceX MapaMeTpoB MO TpeOOBaHHIO YNPAaBISIOUIET0 MHKyOaTopuem;
BO3MOXKHOCTB 3HAUUTEJILHOH 3KOHOMHH SJIEKTPOIHEPTUHL.

Wuky6anuonHsle mWKapbsl 000py10BaHbI OJUIPONHICHOBBIMU JIOTKAMH
M OIIMHKOBAaHHBIMH TeJeKKamHu (puc. 61).

Puc. 61. JIoTku 1 TeneXKH, TPUMEHSIEMBIE
B mHKyOaropax EMKA-TICM

Nnky6atopst EMKA-IICM CcKOHCTpYHpOBaHbI ¢ HPUMEHEHHUEM MOJIH-
9(UPHBIX TaHeJeH, YCHUJIECHHBIX CTEKJIOBOJOKHOM, M aHOJUPOBAaHHBIX
(20 MKM) aMIOMHHHEBBIX NMPOGMICH U 3alUThl OT KOPPO3UH M HMEIOT:
O4YeHb BBICOKHH Tpejaen MPOYHOCTH Ha Pa3pbiB U CONPOTHUBISIEMOCTH BO3-
JIEMCTBHUAM; OTIMYHBIC MTOKA3aTeNN M30JIALUK; OOJbIINE MaHenu Bo u30e-
KaHUE KMOCTOB XOJIOAa».

5.5. Mukyo6aropsl komnanun «9Yux Mactep» (CILHA)

Kommanust «Yuk Mactep» sBIsSeTCS OJHHUM M3 MHPOBBIX JIUIIEPOB B
pa3paboTKe ¥ MPOU3BOJICTBE MHKYOAIIIOHHOTO 000PYI0BaHUsI, KOTOPOE OHA
pou3BOIUT cBbime 120 mer. MOXHO cKa3aTh: CETOTHS KaKIBIA TPETH
LBIIJICHOK B MHUPE BBIBOIUTCS B MHKyOaTopax «Umk Macrtep» (puc. 62).
dupmMa MMeeT NIMPOKUN MOJENBHBIA Ps MPEIBAPUTEIBHBIX U BBIBOJHBIX
MHKY0aTOpOB JUI MPOMBIIUIEHHOTO NTHIEBOACTBA (45 Mozeneil npeaBapu-
TenbHBIX U 20 BRIBOIHBIX). BMecTuMOCTS 01HOTO 1Kada cocrarisiet ot 4600
1o 126000 sur.
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Puc. 62. IIpeaBaputenpHblii (ClieBa) U BEIBOAHOI (crpaBa) HHKY6aTOpPBI

Ha peIHOK KOMIaHUS TOCTABIISAET CaMble COBPEMEHHBIE MOJIETIH CO CBO-
nx 3aBojioB B Aurimy, CIIA u ®@panuuu (tadn. 21). BeimyckaeMblie HHKY-
6aTopbl pa3pabOTaHbl C YyYETOM IpOrpecca B CENEKIMU MTHIBL, TI0O3TOMY H
yepe3 20-30 neT oHU OyayT COOTBETCTBOBATH CAMBIM BBICOKUM COBPEMCH-
HBIM TpeOoBaHMAM. B Teuenme mMHorux netr «Umk Macrtep» mpoBOAWT HC-
MBITAHUSI MHKYOATOPOB COBMECTHO C KPYNMHEHWIIMMHM KOMIIAHUSIMH, 3aHH-
MAIOIIMMUCS IUIEMEHHBIM JIETIOM.

Tab6numa 21. MoaesabHblii psii HHKY0aTOpoB KoMnanun «Yux Macrtep»

Mapka | BmectumocTs, 10T. | Iupuna, MM | I'mybuna, MM | Bericora, MM
IIpeasapureanHble MKAQBI
S768 115200 4242 6884 2286
S384 57600 4242 3607 2286
S112 16800 2972 2693 2286
C576 95040 3798 6604 3030
C540 89100 3798 6604 3030
C360 59400 3798 4470 3030
BoiBoaHbIC MIKA(BI
SH128 19200 3429 2083 2286
SH112 16800 2972 2693 2286
C192 31680 3440 2820 2834
VF96 15840 3385 1791 2430
VF90 14850 3385 1791 2430
VF60 9900 2500 1791 2430

Wuky6atopsl «Unk MacTtep» MMEIOT BbICOYalIInii ypoBeHb 0n00e3-
OTIACHOCTH W 00€CIeUnBAIOT BBHICOKHE PE3yIbTaThl HHKYOAIIMH W OTIMIHOE
KayecTBO CYTOYHOTO MOJIOJHSKA. BOJBIIMHCTBO JeTaneil B MpeaBapuTelb-
HBIX ¥ BCE JICTAJI U MTOBEPXHOCTH B BBIBOJHBIX INKa(ax CIETaHbI U3 TIOJIH-
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POBaHHOW HEpIKaBEIOMIEH CTalu. JTO 3HAYMTENBHO YIIydlIaeT KadeCTBO
MOWKHM MalllFH, JaeT BO3MOXKHOCTh HCIIOJIb30BAHUSI KUCJIOTHBIX M IIEJI0Y-
HBIX JIe3PacTBOPOB M YBEIWIHBAET CPOK CITy>KOBI MHKYOaTopoB. CHIKaeTcs
YPOBEHb Nepe3apakeHusi CyTOYHOTO MOJIOJIHSIKA B BBIBOJHOM HHKyOaTope,
YTO CHOCOOCTBYET HOBBIIIEHUIO COXPAHHOCTH €T0 B TIEPHOJL BHIPAIIUBAHNS.

WHKy6aTopbl UMEIOT YJIy4LICHHBIH BO34yX000MeH. B Hux Tenexkn
YCTaHOBJICHBI TaK, YTO ITOTOK BO3AyXa HIET BJOJb OCH IIOBOPOTA M MPOAY-
BaeMOCTb SIMI HE 3aBHCUT OT UX IOBOpoTa. B mHKyOarope co3maercst paBs-
HOMEPHBIN TeMIepaTypHbIi pexxuM, oTkionenne He mpesbimaer 0,1-0,2 °C.
OTO 3HAYUTENHFHO YIIy4IIaeT OJHOPOJHOCTh M )KU3HECTOWKOCTh MOJIO THSKA.
Bo mHOrmx mMHKyOaTopax Ipyrux IPOM3BOAWTENCH MOTOK BO3IyXa HICT
TMIOTIEpEK OCH MOBOPOTA, MOITOMY BO3HHUKAET 3HAUUTEIBHOE COIPOTUBIICHHE
I TTIOBOPOTE SIUII, @ 3TO YXYAIIAeT BO3AyX00OMEH, 1 KaK CJIEACTBHE 3TOTO —
OoJIbILIME TIEpEnaibl TEMIIEpaTyp.

CriennaspHBIA peXXHM B WHKYOAaTOpax MOJJEPKUBAECT MPOrpaMMHUpYe-
MBIi KOHTPOJIb BEHTHJISILIAY.

Ho 8-10-ro mHA MHKYOaWy MaIlfHA MOJHOCTHIO 3alle4aTaHa, yPOBEHb
CO;, ¥ BJI2XHOCTh TOBBIIIAIOTCS, YTO CTUMYJIMPYET pocT sMOpuoHa. biaro-
Jlapsi 3TOMY CIIEIHATBHOMY PEXHMY YK€ B CYTOYHOM BO3PacTe LBIIUICHOK
JIy4llle yCBauBaeT MUTATEIbHbIC BELIECTRA.

B Hactosmiee BpeMms ¢pupma paspaboTaia W BHEApHIAa HOBOE 000pyIo-
BaHME, KOTOPOE CO3/IaeT W PEryjJupyeT B NPEABAPUTEIILHOM HHKyOatope
HanOoee ONTHUMAJIbHBIA YPOBEHb YIJIEKUCIIOTO ras3a, a TakKe HeoOXOIH-
MBI€ JUIS Pa3BUTHS SMOPHOHOB Grobe30macHsle ycnosus (puc. 63).

Puc. 63. Perymsrop CO, u apyrue 1aT4uky KOHTPOJIS B IIPEBApUTEILHOM HHKyOaTOpe

Bce wunkybGatoper «Uuk Macrep» OcHalleHbl HOBeHmeld cucremoit
ympasiienus «I'ene3uc 1Vy», koTopass KOHTPOJIUPYET BECh MPOIECC MHKYOa-
LML
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K mpeumymectBam nHKyOaTOpoB «Umk MacTtep» MOKHO OTHECTH Clie-
JYIOIINE OCOOCHHOCTH KOHCTPYKIMH. C KaXIOH CTOPOHBI BEHTHIISTOpPA
PAacIIoNoXKeH TOJIBKO OJHMH P TEJNEKEK, M HE3aBUCHMO OT yIJIa TIOBOPOTa
JIOTKOB BO3/1yX BCET/Ia JABMKETCSI C MUHUMAJILHBIM IIPEISITCTBUEM, YTO 3HA-
YUTENIPHO COKpAMIaeT IyTh €ro NMPOXOXKACHHUS Hal SHIAMH, yMEHbBIIAeT
0TOOp AMOPHOHAIBHOIO TEIUIa U BO3MOXKHOCTH JIOKAJIbHBIX IEPErpPEBOB;
IIPU MHHUMAaJIbHOM CONPOTHUBIICHHH BO3/1yXa B BEHTHIISITOPE HCIIONB3YIOT
JIEKTPOMOTOPHI HEOOIBIION MOIIHOCTH; KaXKIasl TEIekKa HEelOCPEACTBEeH-
HO TIPHCOEIMHEHA K MPUBOJIY, YTO OOECIEUMBACT HAIEKHBIH MOBOPOT HA
45°; yHKyOalMOHHBIN JOTOK YAEp)KHBAaeT SHIa B HY)KHOM IIOJIOXKEHUH U
MHUHAMH3HPYET MX MOBPEKACHHUE NTPH TPAHCIIOPTHPOBKE M B MPOLECCE MH-
kybammu (puc. 64); KOHTPOJb MapaMeTpPOB HHKYOAIlMH OCYLIECTBIAETCS
HETIOCPE/ICTBEHHO B CEKIIUH, B KOTOPOH HaXOMUTCs 4 WK 6 TENEXEK U ycTa-
HOBJICHBI BEHTUIIATOD, AekTpuueckue TOHEBI 1 HarpeBa Bo3myxa, paaua-
TOp AJISL €TO OXJIAXKACHUS, MOJHBIN KOMIUIEKT JaTYMKOB YIIPABICHHUS M KOH-
TPOJISL, T. €. B KOKAOW CEKLHH CO3JAETCsl OTACNbHBIH MUKPOKINMAT;, MUHH-
MH3HPYIOTCSL 3HEpPro3aTparsl 3a CUeT pa3padOTKH M BHEAPEHHS HOBBIX CH-
CTEM, HCIOJIb3YIOIMX YHEPTUI0 Pa3BUBAIOIIUXCS SMOPHUOHOB; MPUMEHSIOTCS
COBEpILCHHAs 3JICKTPOHUKA, COBPEMEHHBIE YHEProcOeperaronye JIBUraTel,
BEHTWISITOPBI IEPEMEHHOM MOIITHOCTH U JP.

Puc. 64. Tenexxkn 1 TOTKH MPEABAPUTEIHLHOTO W BEIBOIHOTO IIKa(oB

WukyOarmonapie MamuHel «Yuk MacTtep» DaroT BBICOKHE W CTaOWMIIb-
HBIC pPe3yJbTaThl B THOOOM momerneHnd. [lokasarenu WHKyOAIu HE 3aBH-
CAT OT THIIA 3/IaHUS U BBICOTHI IOTOJIKA. THKY0aTOpBl MMEIOT rapaHTUHHBINA
CPOK CITY>KOBI J10 25 JIeT, a HEKOTOPBIC Y3JIbI M ICTATH — JIO 5 JIET.

74



5.6. Muky6aropbl komnanuu «Ilerepcaiim» (beabrus)

Crpemsacs 00ecieynTh peHTa0eIFHOCTh B Ka9eCTBO MPOIYKIHH IS 110~
TpeOuTens, xkommanus «lletepcaiim» paspabotana uHKyOamopel mapku
Conventional (puc. 65).

Puc. 65. HKyOanHOHHBIH 1 BHIBOJHOM 3aJIBI

OO0b1yHO 3((EKTUBHOCTh WHKYOATOPHEB OLEHHUBAETCS 0 MOKA3aTelsIM
BBIBOJIMMOCTH M KadecTBY UbILIAT. Ho 3TO oTHIONB HE Bce kpurepuu. YUro-
OBl OBITH T0-HACTOSIIIIEMY KOHKYPEHTOCIIOCOOHBIMH, HHKYOATOPUH JTOJKHBI
UCTIONIb30BaTh BCE BBOJMMBIE PECYPCHl Kak MOXKHO Oojiee SKOHOMHUYHO
a¢pdexktuBHo. TakuMu pecypcamu sIBISIFOTCS, TIaBHBIM 00pa3oM, Tpyno3a-
TpaThl, SHEPronoTpedIeHne U 3aHMMaeMble IUiomaau. MHKyOaTopsl KoM-
nanuu «[lerepcaiiM» MPOEKTUPYIOTCS M MPOU3BOISTCS C YYETOM €XKEroj-
HOTO POCTa TEXHUYECKUX M 3KOHOMHYECKUX TTOKa3aTelIeH.

MopenbHbIi psii MHKYOAllMOHHBIX M BBIBOJHBIX IkadoB mapku Con-
ventional, npencrasienuslii B npui. 2, tabn. 3, 4, M0O3BOJSIET: MPOBOAUTD
MHKYOAIMIO SUI] PA3JIMYHBIX BUIOB CEJIbCKOXO3SWCTBEHHOM MTHIbI; BHIOH-
path quamnazoH BMecTUMOCTH OT 16800 mo 115200 KypHHBIX SIHII;, BHIOMPATh
OJHOCTYINEHYATYIO MM MHOTOCTYIIEHUATYI0 HHKYOaLuio.

Pe3ynpraToM MHOTOJIETHEro OmNbITa pa3paboTKH MHKYOATOPOB KOMIa-
nun «IletepcaiiM» cTano MOsIBICHHME KOHIEMIMU CHUCTEMBI HHKyOanmu
Conventional: cepusi BEICOKOITPOU3BOAUTENBHBIX HHKY0ATOPOB MPOCTON U
JIOCTYIHOM KOHCTPYKUUH, 3(PdeKkTHBHOW M OBICTPOIl YMCTKH, MpejHa3Ha-
YEeHHBIX JJIsI MHKYOAIUK Ul pa3lIMuHbIX BUJIOB MTHIBI, SHEPTod(H(PEKTHB-
HBIX H IIPOCTBIX B 00CITY>KUBAaHHU.
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IpoxymaHHOE pa3MEIICHHE BXOJHBIX M BBIIYCKHBIX OTBEPCTHH IS
BO3[yXa B COYCTAHUH C PACIBUISIONIMM BEHTHIATOPOM C PEMCHHBIM MpU-
BOZOM 00ECIIeYrBacT ONTUMAIIBHOE PACHPEICICHIE BO3ayXa B WIKady HH-
KybaTopa He3aBHCHMO OT MOJIOKEHHS TEIEKKHU MPH TIOBOPOTE UK TEKYIIIe-
0 3Tara Mnporecca HHKyOarum.

Nuky6anuonnbie mkadpsr Conventional MoXXHO IOMONHUTETBHO OCHA-
mare cucreMoii CO,NTROL™, koTopasi BHIIOIHAET 3aMepbl YPOBHS yIile-
KHCIIOTO Ta3a, Pe3yJIbTaThl KOTOPBIX B BUC BXOJHBIX CHTHAIIOB OJAI0TCS B
CHCTEMY YIIPaBJICHUS BEHTHISIINCH (puc. 66).

Puc. 66. Nnky6aunonusiii mkad Conventional S576

YcrpoiicTBo BhiBogHON MammHbel Conventional ocHoBaHo Ha coueTaHUH
TIIATEIHHO MPOJAYMAHHOTO PACHpEIeNICHHs MOTOKOB BO3AYyXa M KOHCTPYK-
LMY, B KOTOPOI BCE HArpeBaTENIbHbIE YCTPOMCTBA, PACHIBUISIIOIINN BEHTUIISA-
TOp ¥ yBII@KHUTEIN pa3MEIIEeHbl Ha OJTHOI paMe: XOpOIIO BUIHBI, JIETKO/I0-
CTYIHBI U IPOCTHI B 06y )uBanu (puc. 67).

Puc. 67. Beisoxuoi mkag Conventional H192
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BriBozgubie Mamuabel Conventional MOXHO TOMONHHUTENEHO OCHACTUTH
cucremoii CO,NTROL™, koTopasi KOHTPOJIMPYET IMOJIIOKEHUE 3aCIOHKH B
3aBHCUMOCTH OT ypoBHS CO, M TOYHO PAaCCUHTAHHOW CTHMYIIILMU yTJie-
KHCJIBIM Ta30M, YTO NMPHUBOJUT K OJHOBPEMEHHOCTH HAKJIeBa M BHIBEJICHUS,
a TaKXKe K MOBBIIICHNIO KaUeCTBEHHBIX ITOKA3aTEeJICH IBIIIIAT.

WHKyOanoHHBI M BBIBOJAHOM JIOTKH, NPE/ICTAaBICHHBIE Ha puc. 68, 69,
pa3paboTaHbl U BCeX MHKyOaTopoB KoMmmaHuM «Iletepcaiim» st Kypu-
HBIX SULL. J{71s IpyruX BUJIOB NTHUIL IPEAJIAraroTCs JPYrhe THIIBI JIOTKOB.

BERE R oin
nm ]
ul " “" it

Puc. 68. UnKkybannoHHas TENEKKa U IOTOK Puc. 69. BeiBoHAas TeIEKKa U JIOTOK

Pa3meps! HHKYOAIIMOHHOTO U BBHIBOAHOTO JIOTKOB (JUIMHA X ITUPUHA X BbI-
cota, cM) — 73,5x51,0x4,0 u 80,0x56,5%11,7 COOTBETCTBEHHO, BMECTH-
MOCTb — 150 KypuHBIX AHUIL.

JocTonHCTBaMH WHKYOAIIMOHHBIX W BBIBOJHBIX JIOTKOB SIBIISIOTCS:
ynoOHast Molika nipu Temmeparype 10 85 °C; mpeBocxoaHasi yCTOMYHUBOCTD
K arpecCHBHBIM CpelaM; OHH JIETKO INTaOeIHpYIOTCS; IUTOCKas ITOBEpX-
HOCTH JTHA TIO3BOJISIET JIETKO BBOJWTH NMPUBUBKH B SIMIIO; BHICOKAsI CTETICHD
JKECTKOCTH W CTaHAApTHBIE pa3Mephl 00eCIeYMBAIOT HX ONTHMAIBHOCTH
JUTS IPUMEHEHHMSI B aBTOMATHUECKHUX CUCTeMax HHKYOaIuu.

Komnanus «lerepcaiim» mpemaraeT TEIeKKH T HHKYOATOPOB ABYX
THIIOB IO BbICOTE: Ha 14 uian 16 JOTKOB, BMECTHMOCTBIO COOTBETCTBCHHO
4200 wm 4800 kypuHbIx sull (puc. 68, 69).

[IpenmyIecTBO JaHHBIX WHKYOAQIIMOHHBIX M BBEIBOJIHBIX TEIIEKEK B Clie-
JYIOIIEM: BBICOKAsi aHTHKOPPO3HOHHOCTh, CBapka 0e3 IIIBOB; HCIOJIh30Ba-
HHUE IS YKJIAIKU AUl Ha nTHiedadprke ¥ JOCTaBKH MX B MHKyOaToOpwii;
BO3MOHOCTh YTNpPaBICHUS] OAHUM YEJIOBEKOM; IMPUIOJHOCTH ISl aBTOMa-
THYECKOI MOMKHU.

Bce mammabl kommmanuu «lletepcaiiM» cHaOXXEHBI 3JICKTPOHHOW CHCTE-
MOW yIpaBlIeHHS, CIEIHAIbHO pPa3pabOTaHHOW W W3TOTOBICHHOM 3TOU
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koMmanueit. It KOHTpoJIst 32 paboToii nakybGatopos Conventional mpume-
nstorest age cucrembl: VISION u ANALOG. B 3aBucuMOCTH OT CTEHEHU
TEXHOJIOTHYECKOH CII0)KHOCTH BBIOMPACTCS Ta MM NHAS CHCTEMA.

Bce cucremsl ympaBnenus komnanuu «llerepcaiiM» cOOTBETCTBYIOT
crargapram 6ezonacHoctu EC, BKIfodast TpeOOBaHUS K 3JICKTPOMArHUTHON
cosmectumoctu (OMC).

VISION ynpasisieTcss MUHHATIOPHBI-
g MH MyJIbTaM{ JUCTAaHIHOHHOTO YIIpaBie-
F X uus (puc. 70). ns Beibopa Bcex (yHK-
U B KOHTPOJISL PabOTHI TFOOOTO YCTPOiA-
CTBa B MHKy0aTtopuu TpeOYyIOTCSI TOJBKO
YyeTelpe KHONKHW. VIMeroTcst 1Ba THIMa
MYJIbTOB JUCTAHIMOHHOTO YIPaBIICHHUS:
MyJbT IUCTAHIMOHHOTO YIPABICHUS C
MOJIHBIM HA00pOM (YHKIMH JUIs PYKOBO-
i JUTEINIS NHKYOATOpHsl U TMyJIBT C OTpaHu-
YeHHbIM HaOopoM (yHKUME M1 mepco-
Hajla. DTHM TIPEeJOTBPAINACTCS HECAHK-
IMOHUPOBAHHBIN TOCTYH K 0a3e JaHHBIX.
JKunkokpucraminyeckui HUcCIIei
Puc. 70. Ccrema yIpasieHus (KK) oGecneunBaeT CKOpPOCTh U MPOCTO-
VISION Ty NPOTrPaMMHUPOBAHUS, a TAKXKE aHAIM3
JMHAMHMKH MHKyOupoBanus. [lokazanus u
HAcTPOWKM MHKy0aTOpa YeTKO OTOOPa)XaroTcsi OOIIENPUHATHIMUA CHMBOJIA-
MH U JIOCTYNHBIMU Tpadukamu. I1o 3Ha4uT, 4To VISION nerko mcnoss3o-
BaTh B JIOOOM pEruoHe, Tak Kak OHa aBTOMAaTHYECKH PETHCTPHUPYET BCe Ma-
pameTpsl nHKyOanuu. B moapooHsix Tabmuiax Ha KK-skpane oToOpaxaror-
Cs1 IPOIIJIbIEe IMKIIBI MHKYOAIMH U BBIIEISIFOTCSI CYIIECTBEHHbIE TaHHBIE.

OyHKIHMS MycKa ¢ 3aJepXKKOW HAYMHAeT IMKJI MHKYOAIlMH C 3aJaHHOU
3aJIep’KKOH. ITO MO3BOJISIET TIEPCOHANY 3aIlyCKaTh HHKYOaTOpsl B OOBIYHOE
pabodee Bpems, a HE 3aKaThIBaTh B HUX TEJIC)KKH B HOUHBIC CMEHbBI MM B
BBIXO/IHBIE JIHU. B pexume mycka ¢ 3a/iepKKoil B MalllMHe 0 /IepKUBAIOT-
Csl yCTAHOBIICHHBIE PaHee YCIIOBHS, B CHIIy Yero MHKYOaTop NmpeBpamaeTcs
B HJeaJbHOE MOMEIICHHE Ul XPAaHeHUs] W MPEeJABapUTEIbHOrO M0J0rpeBa
su. PerynmmpoBaHue MoBopauyMBaHuUs U BEHTWIALUH B 9TOM PEXUME TaKKe
CHOCOOCTBYET MOJICPKAHUIO HJIEATbHBIX MPEBIHKYOAMOHHBIX YCIOBHI U
TIOBBIIIAET PABHOMEPHOCTD BBIBEACHHS LIBITIAT.

bnok VISION mnomerieH B sIIMK M3 HEP)KABEIOIICH CTalM, KOTOPbIH
MIPEOXPaHsIET ero OT BOJBI, IbUIM M 3JEKTPOMArHUTHBIX ToMeX. st obec-
MeYeHUs] TapaHTUPOBAHHOMN 0E30MaCHOCTH BO BpPEMs IKCILTyaTallud CUCTe-
Ma IIPOIUIA CEephEe3HBIE UCIIBITAHUS HA ITPOYHOCTh M IOMEXO0YCTOHYMBOCTS.
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[pexpacHo coBmeriaercsi ¢ komnbloTepHoi nporpammoit FOCUSLINK™,
KOTOpast MPeACTaBIIET COO0H BHICOKOAI(P(PEKTHBHYIO CETh YIPaBICHUS IS
nHKyOatopoB kommaHuu «llerepcaiimM», OCHaIIEHHBIX KOHTPOJIEPAMHU
VISION. C nomomrsio Hee 00ecTieYnBaeTCs] HHTEPAKTUBHBINA ABYCTOPOHHHUN
KOHTPOJIb MHKYOaIuy ¢ IPUMEHEHNEM MOIIHBIX CPEACTB rpaMKH U MUKTO-
rpaMM.

5.7. Nuxyo6atopsl komnanun «Ilac Pedpopm» (Ionnangus)

MonyneHblii  au3aiiH  unkybamopoé komnanuu «Ilac Pegpopm»
TI03BOJISICT OCYIIECTBIISATh OJJHOCTYIIEHYATYIO HHKYOAIUIO MO TIPUHIIMILY «BCE
MyCTO — BCE 3aHATO» M MHOTOCTYNEHYATYI0 MHKYOAIlMIO C BO3MOXKHOCTBIO
saknajku ot 19200 mo 115000 KypHHBIX sHIl OJHOBpeMeHHO (pHc. 71).

OpHOocTymeH4aTsIe WHKYyOaTopsl THa «CMaptCer» (SmartSet) mmeror
MOJIYJIbHYIO KOHCTPYKIIMIO, KOTOPAsi TO3BOJISIET CO3/1aTh MHKYOATOp J11000H
MIPOU3BOUTEIBHON MOIIHOCTH M 00ECTIEYHTh TPeOyeMbIii MUKpOKINMAT B
Ka)KJOU CEeKLMHU JUIA ULl U3 PA3HBIX MapTUHL.

OcobeHHOCTH 000PYIOBAaHUS: COKPAIIEHHOE BpEMs pa3orpeBa, yBElH-
YeHHas! MOIIHOCTh OXJIAKJCHUS, HHTETPUPOBAaHHAsI CUCTEMa OXJIAKICHUS U
oborpeBa, y4eT mporpecca OyIymux KpoccoB.

Beisogroi mikad «CmaprXeu» (SmartHatch) — sto mosmHOCTRIO aBTOMA-
TU3HPOBAaHHAs CHUCTEMa BBIBOJA, TOYHO pPETYIUPYIOIAs TEMIEpATypy,
BJIXHOCTh M BeHTWIIIMIO. [1Ikadbl ycTOWYMBBI K BO3ACHCTBUIO CHIIBHBIX
JIe3MH(EKIIMOHHBIX CPEJICTB M KOPPO3HMH. XapaKTEpUCTHKA WHKYOAaTOpOB
npejacTaBieHa B MpuiL. 2, Tabi. 5, 6.

Bospacratomas momynspHOCTh OJHOCTYIEHYATOH MHKyOammu obecre-
YHBAET ONTUMAJIFHOE WHKYOAIIMOHHOE TIPOTPAaMMHUPOBAHNE B COOTBETCTBUU
C TapTHUEH W TUIIOM SHIa, MAKCUMAIbHYIO TUTHEHY M CaHUTapHIO, THOKHI
rpaduK U CHIDKAeT 3aTpaThl Ha OIuIaTy Tpyaa. Koraa tenexkn HaxomaTcs B
HHKyOaTOpe, OJHOPOJHAS Cpella yCTpaHsIeT He0OXOAUMOCTh B UX IepeMe-
IIEHNH BO BpeMsI epHoa MHKyOany (MHKYOAIs IPH 3aKPBITHIX IBEPAX).

B unkybatopax or «Ilac Pedopm» mcnonb3yercsi cuctema ynpaBJieHHs
«Hasuraropy, koTopas MO3BOJIAET UCIOIb30BaTh CHENHANBHYIO MPOrpaMMy
WHKYOAIMi IS PAsIMYHBIX TapTuit smip (puc. 72). Ha ocHOBe maHHBIX
JAaTYMKOB TeMmepaTypel U BraxkHocTu «Hasurartop» paccuuThIBaeT
HEOOXOJWMBIE YCJIOBUS OKPYKAIOIIEH Cpeabl Il KKAOH CEeKIUH
MHKy0aTopa, IpeyCMOTPEHHbIE IPOTrpaMMOi HHKYOAIUH, JaeT BO3MOXHOCTb
MEHeDKepy WHKyOaTtopus MOIU(PHUIMPOBATE M COXPAHATH OOBIYHBIC
IporpaMMbl MHKYOAllMK B 3aBUCHMOCTH OT BHJa, KauecTBa sHIa, BO3pacTa
POIMTENBECKOTO CTaja NTHI, BPEMEHH XpaHeHUs W T. A. CucreMa Takke
MOXeT OBITh MMOJKIIIOUEHA K KOMITBIOTEPY JUISl AUCTAHIIOHHOTO YIPaBJICHHS
Y KOHTPOJISI 32 BCEMH WHKYOaTOpaMH.
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Puc. 71. MaKyOannoHHEIi 3a1 Puc. 72. Cucrema ynpasneHns
«Hasurarop»

OnrtuMalibHOE pacrperelicHue Bo3ayxa B mHKyOaTopax ot «Ilac Pedopm»
JocTuraercs Onarofaps MCIOJIb30BAaHUIO BEHTHIIALMOHHBIX OTBEPCTHH B MO-
TOJIKE. DTOT OTKPBITHIA BXO» PabOTaeT 0YeHb IPPEKTUBHO Oyaromapsi jo-
IIacTsIM BEHTHIIITOPA, KOTOPBIE pa3pabOTaHbl C TAKUM PACUETOM, YTOOBI BO3-
JIyX pactpoCTPaHsUICS BJIOJb 33JJHUX U OOKOBBIX CTEHOK C BMOHTHUPOBAHHBI-
MH OXJIKAAIOIMMH TPyOKaMu ¥ IPOXOAMI K JIMIIEBOH 4acTH KaMepsl, TAe
OH BTSTMBAETCS Yepe3 BHIBOJHBIC KOP3MHBI 00paTHO K BeHTHIATOpPY. Kiama-
HBI BO3JyXOBOJa M BO3IyXOOTBOJIa KOHTPOJIHPYIOT 00BEM CBEXKETr0 BO3IyXa,
MOMAJIAI0IINI B Kamepy. MI3MeHsisl oJIoKEeHHe ITUX KJIallaHOB, MOYKHO o0ec-
NIeYNBaTh ONTHMAJIbHBIA MPUTOK CBEXETO BO3/1yXa Ul MOAJEPXKAHHUS HOP-
MabHOTO ypoBHsI CO, Ha pa3HBIX CTAIUIX HHKYOAIIUH.

3axnaonvie wikagvr om «llac Pegopm» WCTIONB3YIOT HA/EKHOE, ITOIHO-
CThIO aBTOMAaTU3MPOBAHHOE YCTPOMCTBO C MEXaHHMYECKMM BpallleHHUEM, KOTO-
poe MOBOpavYKBAET JIOTKH ¢ sifliaMu TouHO Ha 90° uepe3 kaxplid yac (puc. 73).

Puc. 73. Unky6aumnonusii mkad «CmaprCer» (SmartSet)
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Kaxnas Tenexka 3axyiaHoro mkada uMeeT He3aBUCHUMBIN (perysupye-
MBIif) BpaIarOIIUIiCs MeXaHH3M, pa3paboTaHHEBIN Tak, 9TOOHI siIa HE MOJ-
BEPraJMch BPEIHBIM (PU3UUECKUM BO3ICHCTBHSM.

Kaxnast cekuust MHKyOaTOpa MMEET OTACIBHYIO CHCTEMY OXJIAKICHUS
BOJ/IOH, YCTaHOBJIEHHYIO HEMOCPEICTBEHHO 3a BEHTIJIATOPOM 3aKJIQIHOTO
mkaga, KOTopasi IPUBOJUTCS B JEHCTBHE TEMIIEPATYPHBIM JAaTUMKOM. Tax
e KaK M cucTeMa o0orpeBa, KOHTPOJIb KJIANAHOB IS TOAa4U XOJIOIHOM
BOJBI B CHCTEMY OXJaXACHUs ocymecTBisieTcst ¢ manemn PID. BopsHoe
oxJlakJeHue B 3aknanHbelx Ikagax «[lac Pedopm» obecneumBaer ux
3¢ ¢eKTHBHYI0 pPabOTy HE3aBHCHMO OT KIMMATHYECKUX YCIOBHH B
TIOMEIIECHHUSX.

CBepXTOYHBI NaTYUK, PACHOJIOKECHHBI MEXIy JIOTKaMHU C silamuy,
u3MepsieT TeMIeparypy B KaKA0H HHKYOAIMOHHOM CEKIIMU (BMECTUMOCTBIO
1o 19200 xypunbIx sui) uHKyOatopa ot «llac Pedopm». DToT matumk u3-
MepsieT TeMIeparypy BO3AyXa AJIsl MOJy4eHHs TOYHBIX JaHHBIX U KOHTPO-
JUpYyeT 000TrpeB KakJOH CEKIMHM MHKyOaTopa, KOTOpas HaXOAMTCS HEIo-
CPEACTBEHHO 3a IyJIbCHPYIOIIUM BeHTHIsITOpoM. IIponecc oborpeBa KoH-
TposupyeTcs ImyiapToM yrpasieHus PID Takum obpa3om, uTo nopava tera
YMEHBIIAETCS [0 Mepe JOCTHKEHUSI TeMIepaTypoll KOHTPOJBHOW TOYKH,
YTO MPEAOTBPAIIAET TEMIIEPATYPHBIH IIIOK OT IIEperpeBa.

3aknagueie mwkads komnanuu «Ilac Pedopm» moryt oborpeBaTbest u-
00 DNEKTpUYECKUM O0OrpeBaTeNieM, 00 Teruioi Boxoi. O0OrpeB Terioi
BOJI0I CIIOCOOCTBYET paBHOMEPHOMY paclpeieIeHHI0 TeIlla 10 BCeMY HH-
KyOaTopy, oOecrieurnBas OONBIIYIO HATPEBATEIBHYIO CIIOCOOHOCTh U CO-
Kpaimasi BpeMs I0I0TPeBa, 4YTO 3HAYUTEIHHO SKOHOMUT 3IEKTPOIHEPTHIO.

[ynecupyrommii Beatmwisarop ot «Ilac Pedopm» (oauH Ha WHKYOaMOH-
HYIO CEKIMI0) pa3paboTaH ajisi 00ecIedYeHUs] MPUTOKA CBEXEro BO3.yXa,
CO3JIaHus ¥ TO/JIep>KaHNsl HOPMAJIBHBIX YCIIOBUH conepkanus sui. Kiama-
HBI B BO3[yXOBOJIaX KOHTPOJHPYIOT KOJIUYECTBO IIUPKYJIHUPYIOIIETO BO3IY-
Xa, KOTOPBIA pacipocTpaHseTcs CBOOOIHO, MapajieNbHO JIOTKAM C SIHIIaMH.
DT0 MpeAynpexaaceT MOsBICHUE «MEPTBBIX YIIIOBY», A€ HET LUPKYJISLUH
BO37yXa, U 00ecleurnBaeT OJHOPOJHOE PACIPOCTPAHEHUE TeIIa U BIAXKHO-
CTH B IIpeJieflax KaMepbl, JaKe eCiM 3aKJIaJHOW IKa( He IOJHOCTBIO 3a-
MOJIHEH STHIaMH.

WNuky6artopsl ot «Ilac Pedopm» cHaOXeHBI BHICOKOTOYHBIMU TEMIIEpa-
TYpPHBIMHU JIATYMKAMH C BJIQXKHBIMHU IIAPUKAMHU WM 3JIEKTPOHHBIMHU JIaTYH-
KaMH KOHTpOJIs BiakHOCTH. Kaxkaast ceximst HHKyOaTopa UMeeT pe3epByap
€ BOJOH C TUTACTHKOBBIMH POJIMKAMH, KOTOPBIE BPAIIAIOTCS C IeNIbI0 o0ec-
nedeHus1 OOJIbIEH TUIONAM MCIAPEHUs] M MOBBILICHUs BIAKHOCTH B CIIy-
yae HeoOXxoauMocTH. 3akiaanele mkader komnaaun «Ilac Pedopm» moryt
OBITH TaKkXKe 000Py10BaHbI (110 BEIOOPY) MAapOBBIMHU YBIKHUTEISIMH.
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ITo Mepe pocTa 3MOpHOHA €ro NOTPEOHOCTH B KHCIOPOAE BO3PACTaeT
COOTBETCTBEHHO BO3pACTaeT MOTPEOHOCTh B CBEXKEM BO3/IyXe BO BpEeMs OJI-
HOcTymeH9aTod WHKyOaruu. OOMEH BO3IyXa MOMOTAeT YIAlsTh YTIICKIC-
JIBIH T'a3 U KOHTPOJIMPOBATH BIKHOCTb.

Bo3spacratomas motpeOHOCTh B CBEXKEM BO3IyXe KOMIIEHCHUPYETCS Iy-
TEM OTKPBITHS KJIallaHOB B BO3/1yXOBOJaX CBEPXY KaKAOH MHKYOAllMOHHOMN
CeKIMH. YHHKaJIbHAs CHUCTEMa JeNbTa-IylIbcaTopa 00ecreurBacT MPHTOK
CBEXKEro BO3JyXa W3 HMHKYOAlMOHHOTO 3aja, KOTOPBIH HUPKYJIHPYET II0
Bceil kamepe. lleperopomku ¢ KaXIOH CTOPOHBI CEKIHWH HHKyOaTopa
HAINpaBJIOT BO3AYX BIOJb TEJIEKEK 3aKIaJHBIX MIKa(OB B KOPUAOP WHKY-
OaTopa. 3aTeM BO3IyX PaBHOMEPHO MPOXOIMT Yepe3 JIOTKH C AilaMu H HaJ|
HUMH, OOpaTHO K MYJbCATOpy, YTOOBI CMELIATHCS C BXOJSIIMM CBEXHUM
BO3IYXOM H PELUPKYJIUPOBATE 110 HOBOMY KPYTY.

Kopumop B 3akiagHbix mikadax KOMIAHUHM BBIMOJIHSIET HECKOJBKO
BaXHBIX (YHKLUIA: CIIOCOOCTBYET PABHOMEPHOMY paclpeleICHHIO BO3IyXa
BOKPYT SIMIl; €r0 MOXHO HMCIIOJIb30BATh JUISI BPDEMEHHOTO XPaHEHHs TEIIeKEK
3aKIagHoro mkada, B clydae KOra B JIPYrHX HHKyOaTopax MpPOBOIHTCS
yOopKka WM TEeKymMH peMOHT JubO B cilydae IOCTHIKCHHUS ITMKOBOM
MOIITHOCTH WHKYOaTOPHSL.

Buieoonvie wixaghor om «llac Peghopmy 000pynoBaHbl TpyOKamH, 1Mo KO-
TOPBIM HOJaeTCs BoAa Ui oxJyaxaeHus. TpyOKH BMOHTHPOBAHBI B aIOMH-
HHUEBbIE CTCHHBIC MAHENN. JTO TPUBOJMT K YBEIMYESHHIO TUIOLIAN OXJIaXIe-
HHS, YTO CIIOCOOCTBYET PABHOMEPHOMY paclpeieNieHUIo Teruia (puc. 74).

Puc. 74. Beisoassie mkadpst «CmaprXew» (SmartHatch)

UroOBbI IPeIOTBPATHTH NEPECHIXaHUE U NMPHUKICHBAHUE CKOPIIYIHI, B BbI-
BOJHOM mIKady (MHKYOaTOpe) BO3AyX YBIAXKHSIETCS C TIOMOILBIO TEPMOUYB-
CTBHUTENIBHOTO 3eMeHTa. dDopcyHKa, ¢ MOMONIBI0 KOTOPOH pPacIbUIsSEeTCs
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BO/Ia, YBENMYHMBACT BJIAYXHOCTh B BBIBOAHOM MmKady (mHKyOaTope). Kax
TOJIBKO IPOIIECC MPOKJIEBBIBAHUS 3aBEPIIAETCS, BIaKHOCTh YMEHBIIACTCS,
9YTOOBI 1aTh IBIISITAM BO3MOXKHOCTh OOCOXHYTb.

I'uruena B wmHKyOaTOpe BakHa BCeraa, HO OCOOGHHO — BO BpeMs
MIPOKJICBBIBAHMS, KOTAA €CTh OOJBIION PUCK NMEPEKPECTHOTO 3apaKEHHUS OT
o0opyoBaHusl, TEpCOHANA, SUI U LBIUIT. [IpOKIIOHYBIIMECS BT
CO3JIaf0T 0CO0YIO MPOoOIEMyY, U UX IBI)KEHHE HYKHO KOHTPOJIHPOBATE.

UroObl CHU3UTH PUCK 3apayKCHUs OT BO30OyauTencil OosesHei, dupma
«ITac Pedopm» BCHOMB3yET JIETKO MOIOIINECS ATIOMHHHEBBIE U MOJINCTHUPO-
JIOBBIE «0E30MacHbIe» MaTepHabl, YyCTOHYMBBIC K CHIIBHBIM JIe3HHQHUIUPY-
IOIIMM CpeZicTBaM. brarogaps riajkuM aqfOMHHHEBBIM CTEHaM (C OXJIaXKIa-
IOIIMMU TPYOKamMy BHYTPU TaHeneil) ¥ OTCYTCTBHIO 3aKPBITHIX BO3IyXO-
BOJIOB CBEpXY MAIIMHEI BRIBOIHOM mkad (mHKyOatop) «Ilac Pedopm» merxo
youpaercst u nesuHduimpyercs. Kopunop uis coopa nepseB U myxa pacro-
JIOEH TM03aJH BHIBOJHOTO MKada MHKyOaTopa (Tyma momagaeT oTpaboTaH-
HBIIl BO3IyX), YTO MO3BOJISIET MPOKJIIOHYBIIUMCS LIBIIUISITAM HE JBILATH OT-
pabOTaHHBIM BO3AYXOM IIEpE]] €T0 BBITSIKKOW M3 BHIBOAHOTO mKada. Bee 3To
UTpaeT BaXXHYIO POJIb B MPEAYNPENKICHUH PACIPOCTPAHEHHSI MUKPOOPTaHH3-
MOB, 0OCOOCHHO CAITbMOHEIUT M BO30YIUTEIS KaMITHIIOOAKTEPHO3a.

Hcnonb3oBaHue TeNEKEeK, KOTOPHIE 3arpyKaroTcsi 3a MpejieiaMH 3a-
KJIQIHOTO ¥ BEIBOJHOTO IMKa(oB, COKpaIaeT moTpedOHOCTh B pabodeii cuie.
Tenexku clrenaHbl U3 CBEPXIPOYHOMN, JIETKO MOIOLIEHCS OLMHKOBAHHOM
craimu. braaromaps kosecukaM OOJBIIOrO JUaMeTpa MMU JIETKO YIIPaBIIATh
BPYYHYIO M OHHM HAEAIHLHO HMOAXOAAT JJISl MCHONB30BaHUs Ha (pepmax. Te-
JISKKH 3aIIOIHAIOTCS SHIAMH 1 KaTATCA NPSMO B WHKYOATOp WM M3 HETO,
n30aBIIss nepcoHajl oT }IaJ'H:HeﬁIHeI‘O MAaHUITYJIUPOBAHUA ANYHBIMU JIOTKa-

M (puc. 75, 76).

Puc. 75. Tenexka U TOTKH HHKYOAIIMOHHOTO IIKada
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Puc. 76. Tenexka 1 JOTKU BBIBOAHOTO HIiKadha

Jlotkn 3aknmamHbpIx mKadoB M BBHIBOAHBIE Kop3uHBI 0T «Ilac Pedopm»
JIOJITOBEYHBI M JIETKO COCTABIIAIOTCS B CTEUIAXH. DTO 00ecreunuBaeT Mak-
CHUMaJbHBIN NPUTOK BO3IyXa K SHIIAM M WACAIBHO IOAXOAUT JUIA aBTOMa-
THU3UPOBAHHBIX HHKYGaTopoB (puc. 75, 76).

5.8. Manora6apurusie nuakyoatopsl UJIB-0,5 u UII1X-10 (Poccus)

B coBpeMEHHBIX YCIOBHUSX IS KPECTHSTHCKHX XO3SIHCTB, (epMEpOB H
npeAnprHIMaTeeld Hanbonee F3(pPEKTUBHBI aBTOMAaTHYECKHE UHKYOATOPBI
Manoil BMectumocTt — Ha 100, 500 u 1000 sun. OHM yHHBEpCalbHBI U pac-
CYMTAHBl HA UHKYOAIMIO SIMI[ BCEX BUAOB CEJIbCKOXO3SIMCTBEHHOW MTHIBI.
Bmecte ¢ TeM pexxuMbl X paOOTHI IS Ka)IOTO BHUA SUI CYINICCTBEHHO
pasnuuarorcsi. [IpuueM oleHKa BBHIOPAHHOTO PEXHMMa JaeTCs M0 TaKOMY
TIOKa3aTeNro, KaK BHIBOANMOCTD SIHII.

DKcIulyaTanusi MTHKy0aTopoB paccyMTaHa Ha yCJIOBHS 3aKPBITBIX ITOMe-
LIEHUH C TeMIepaTypoil okpyxaromero Bozayxa ot 15 go 30 °C, otHOCH-
TENbHOM BIaXHOCTHIO OT 40 10 90 %, muTaHHEeM OT OBITOBOH BIIEKTPOCETH
HanpspkerueM (220 + 10) B u wacroroit (50 + 0,2) I'u.

B unKybaTopax ¢ MOMOIIBI0 MOXApOOE30MaCHBIX JIEKTpOHATpeBaTENeH
U TEPMOPETYJIATOPOB IOJICPKHUBACTCS 3aJlaHHasi TEMIIepaTypa: Ha Mepuoj
unkyo6aruu stui 37,5 °C, Ha nepuox BeiBoaa mosonusika 37 °C. Ipu HeoO-
XO/IMMOCTH MOJKET OBITh 3ajaHa JI00ast Ipyras Temmeparypa B Ipeaenax
36-50 °C.

VYBIIa)KHEHNE BO3/yXa OCYIIECTBIISICTCS 32 CUET MCIapeHus BOJIbI U3 pe-
3epByapa, pa3MemeHHOro 00 BHYTPH KaMepbl WHKyOaTopa, nubo Ha
BEPXHEH KpBIIIKEe KaMephl C KarelbHOH Iojaueii B 30Hy BEeHTWISIMU. Pe-
3epByap 3anoiHseTcs Bojoi temneparypoii 15-30 °C He varie oqHOro pasa
B CYTKH.
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HeoOxonnmelii BO3IyX000MEH W TepeMeIINBaHHE BO3AyXa B Kamepe
HMHKy0aTopa o0ecneynBaeT BEHTHIISITOP C AJIEKTPONPUBOAOM. Bo3myx Bxo-
IIUT ¥ BBEIXOIUT Yepe3 MPUTOYHO-BHITSKHBIE OTBepCTHA. CTEleHbI0 OTKPHI-
TSI OTBEPCTHH 3a/1a€TCS1 KPATHOCTH BO3/lyX000OMEHa.

Sitna HKYOUPYIOT B JIOTKAaX, KOTOPBIE Yepe3 KaKIbIH 9ac MPH MOMOIIN
MeXaHu3Ma C 3JEKTPONPHUBOAOM aBTOMATHUECKU MOBOPAuMBAIOT Ha 45°.
BrIBOIT MOJOAHSAKA OCYIIECTBISIETCS B TEX JKE JIOTKAX, HO IPH 3TOM B Ka-
Mepe YCTaHaBIHMBAIOT JOMNOJIHHUTENIBHBIE JIOTKH, BXOAAIIME B KOMIUIEKT
00opyaoBaHUSI.

[TockonbKy MHKYOaTopbl NMpeAHa3HA4YeHBI JUIS SKCIUTyaTallud B CEllb-
CKOl MECTHOCTH, B HHX IPEIyCMOTPEHO pPE3epPBHOEC IHTAHHE OT aBTOMO-
OWJIBHOTO aKKyMYJISITOpa HallpsHKeHHEeM MOCTOSHHOTO Toka 12 B u emko-
¢TI0 55 A/4a. JlomycTuMast [UIUTENEHOCTE TIepephIBa IEKTPOCHAOKEHHS OT
OCHOBHO# ceTr 3—5 4. [lepekiroucHre Ha MATAHUE OT AKKYMYJIATOpa U 00-
paTHO TIPOU3BOIUTCSA aBTOMAaTHYEeCKH. [Ip HOpMaNbHOM NMHUTAHUH MHKYOa-
TOpa OT OCHOBHOM ceTn obecreuuBaeTcs NoA3apsaaKa aKKyMyJsaTopa ¢ Oll-
TUMaJIbHOW BETMYHUHOM 3apsTHOTO TOKA.

K Takum unkyGaropam otHocsitess UJIB-0,5 u UTTX-10 (puc. 77, 78).

Puc. 77. Unakybatop Puc. 78. UuKybOaTop epeHOoCHOH
11a00paTOPHO-OBITOBO XO3STHCTBEHHBIN

Huxyoamop HJIB-0,5 npeanasHadeH AJisi HHKYOMPOBAHUS M HCCIICIOBA-
HUS SUIl ¥ 3MOPHUOHOB BCEX BHJIOB CEILCKOXO3SMCTBEHHOW nTHIBL OH
OCHAII[EH aBTOMAaTHYECKOW CHCTEMOW ITOBOPOTA JIOTKOB M TMOJIEPXKAHUS 3a-
JTAHHBIX TTapaMeTpoB. MIHKyOaTOp UMEeT CHCTEMbl aBapUHON CHTHATA3AIIH
U TPEIOXPAHUTENHLHOM 3alllUThl OT TOKOB KOPOTKMX 3aMbIKaHWM. [[1s1 KOH-
TPOJISL TEMIIEPATYPHI U BIAXKHOCTH BO3/[yXa OH OCHAIIICH IICHXPOMETPOM.

WukyOaTop MMeeT JTOTKHM KakK Ul WHKYOAIiy, Tak U JUIA BBIBOJIA, KOTO-
pBI€ MPEICTABISIOT COOOW CETYATYI0 CBapHYH KOHCTpYKIHWIO. HKyOarm-
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OHHBIE JIOTKH YCTaHABIMBAIOTCA B paMKu OapabaHa MHKyOaTtopa, BBIBOJ-
HBble — Ha HalpaBJIIONIMe BHU3Y MHKyOaTopa. [Ipu BeIBoJle Ha BEpXHUA
BBIBOJIHOHM JIOTOK yCTaHABIMBACTCS 3alUTHAs KpbIIKa. [ mpoBemeHUs
HAy4YHO-MCCIE0BATENBCKUX 3KCIIEPUMEHTOB B BBIBOJHOM JIOTKE MOXHO
Pa3MECTHTh HHANBHUYAIbHBIC CEJICKIIMOHHBIC TUCHKN.

BmecTuMOCTb KypuHBIX Aull (He MeHee) — 770 mT.:

® B MHKYOAIIMOHHBIX JOTKaX — 550 mrT.;

® B BBIBOJHBIX JIOTKaX — 220 mIT.

KonnuectBo noTkoB — 10 mr.:

® UHKYOAI[MOHHBIX — 6 IIT.;

® BBIBOJHBIX — 4 IIT.

I"abGapuTHble pazmeps! (ITMHA X mHUpHHA X BhIcOTa) — 880%680%1050 MMm.

Macca (ue 6oiee) — 70 kr.

ITutanue snextposneprueit — 50 'y, 220 B.

MakcumanbHas morpedisiemMast MoiHocTh (He 6oiee) — 500 Br.

Yacrora aBTOMAaTH4ECKOTO MOBOPOTA JIOTKOB — 1 pa3 B yac.

JlaTdauk TemMnepaTypbl — 3NEKTPOHHBIH.

JlaT4uuk aBapuiHOU TeMIIEpaTyphl — JJIEKTPOHHBIH.

PexxuM yripaBieHUs TEMIIEpaTypOH M BIaXHOCTBIO — aBTOMaTHIECKHUH.

BriBopumocts (He mMenee) — 87,5 %.

Hukyoamop HIIX-10 (puc. 78) ememaer 100 xypuHBIX sui. OH BBITION-
HEH B BUJIe HACTOJIFHOTO NMPpHOOpPa U NMpeJHa3HAueH I HHKYOAI[H I BCeX
BHUJIOB CEJILCKOXO3SHCTBEHHOM NTHIIBI B JIMYHBIX ITOJICOOHBIX XO3SHCTBAX.

WHky06aTop OcHalleH aBapuiHON CHrHANM3alMel U NpelOXPaHUTESIMU
JUISL 3aIIUTHI OT KOPOTKUX 3aMblkaHWi. C 0OpaTHOH CTOPOHBI, 3a Iepero-
POIKOM, pa3MeIIeHBl >JeKTpUYecKas 4YacTb M aBTOMATHYECKas cXema.
BBepxy pacrosio’keHbl KHOIIKHA PEXHUMOB paOOTHl U AATYNK TEMIEpaTyphl.
BHyTpu oTceka aBTOMaTHKH Pa3MEIICHBI 3JIEKTPONPHUBOJ] TIOBOPOTA JIOTKOB
U cXeMa 3aJlaHus IMKJIa oBopoTa. B kamepe nHKyOaTOpa HaXoIsATCs JIOTKH
JUIS STUI, HarpeBaTeNlH, BEHTWIATOP M MOIIOH JAJS BOJBI, YBIAKHSIOIMIEH
BO3/lyX B Kamepe. KoHTposib Temmeparypbl M BIaXHOCTH OCYIECTBIISIETCS
CYXHUM U YBJIQKHEHHBIM TEPMOMETPAMHU, YCTAHOBIICHHBIMHA BHYTPH KaMephI.

Macca — 30 kr, rabaputHsie pasmepsl — 615%450%470 mm.

5.9. PekoMeHIAINH 10 IKCILTYATAIINN HHKY0ATOPOB
1 MPOBEIEeHUI0 TEXHOJIOTHYECKOT0 MPoIecca

C ydyeToM TOr0 4YTO Ha OOJBIIMHCTBE MPEANPHUATHA HCHOIB3YIOTCS
Mozenu uHKyOatopoB UYII-®-45 u UYB-®-15, B 3TOM pasnene maHbI
PEKOMEHIAINY TI0 IKCIITyaTallid IMEHHO 3TOTO 000pYIOBaHHUS.
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OTtobOpanHbIe 1 WHKYOAINH Silia YKIaIbIBalOT B JIOTOK BEPTHUKAIBHO,
OCTPBIM KOHIIOM BHH3, YTHHBIE — C OOJIBIIUM YKJIOHOM, @ 'yCHHBIE — B TO-
PHU30HTANBHOM TONOKeHNH. [Ipn 3TOM npoKIanky n3 OymMaru Win CTPYKKH
IIPU YKJIaJIKE IPUMEHSATh He clienyeT. Ecnu npu yknaake mocieqHero psiia
ocTraercst HeOOJBIIOE MPOCTPAHCTBO, TO ANIA B HEM HEOOXOIMMO YKJIaIbl-
BaTh B MNOJYHAaKJIOHHOM WJIM TOPH30HTAILHOM MOJIOXKEHHH. J[o 3akmamku
JIOTKH C STMIIaMU HaXOAATCS B TEXHOJIOTHUECKUX TeseKKax. [[puroToBneHHbIe
JIOTKH BKATBIBAIOTCS HA TEJIEKKE B MHKyOaTopHii 3a 6—8 4 110 3aKIIa IKH.

Ilepen 3arpy3koii kaxmas kamepa wuHKyOatopa NVYII-®-45 nomkHa
OBITh MpenBapuTeNbHo nporpera ao 37,8 °C. s storo 3a 1,5-2 u (B 3aBu-
CHUMOCTH OT TEMIIEpaTyphl B MOMEILICHUH) 10 Hadasla 3arpy3Kd HHKyOaTop
BKJIFOYAIOT B pabOTy, BBIIIOJIHUB MPU 3TOM psiji HEOOXOIUMBIX OTIepamuii.

Ha mkanme perymsitopa TemIepaTypbl yCTaHABIMBAeTCsS TEMIIEpaTypa
37,8 °C, 1 NOJHOCTBIO 3aKpPBIBAOTCS 3aCJIOHKH BO3ayxoobmeHa. Kamepa
CYHTAETCS PAa30TPETOil, KOT/Ia TEMIEPATYPHBIN PEKUM CTAOMIH3UPYETCS.

[Ipu 3arpy3ke Gapabana HEOOXOIMMO CIEIUTh, YTOOBI OH BCerja ObLI
YPaBHOBEIICH 110 YHCITy JIOTKOB, yCTAHABINBAEMBIX KaK CBEPXY Bajld, TaK U
cHu3y. [Ipu HEeNoNHBIX 3aKiIaaKax JOTKH C sHaMu He0OXO0TUMO pa3MelaTh
B sipycax paBHOMEPHO: OJMH U3 TpeX (CpeIHWH) yKIaAbIBAIOT C SHIIAMH, a
JIBa KpailHUX — ITyCThle, MM, HA000POT, ABa KpalHUX — C AHI[aMH, a Cpel-
HUll — mycroil. B Gapabane Bcerna JTOMDKCH OBITH MTONHBIA KOMILUIEKT JIOT-
koB. HenpaBunbHoOe pacnpeziesieHHe UX M0 OTHOLICHUIO K BaJly MOXET BBI-
3BaTh HEUCIIPABHOCTH OapabaHa.

ITocne 3arpy3ku GapabGaHOB JIOTKAMH C SHIIAMH JBEPU KaMepbl 3aKPHI-
BAaIOT M CHOBA BKJIIOYAIOT MHKyOaTop. Ha 1mkane perymsropa remmneparypsl
yCTaHaBIMBAIOT Temreparypy 37,6 °C, a Ha yBJIaXXHEHHOM TEPMOMETpE —
29 °C. 3agaHHBIA PEKUM HE W3MEHSIOT IO IMEPeKIaJKH SIMIl Ha BEBIBOJ.
Haunnas ¢ 11-ro nHA nHKyOaIuu 3aciIOHKH BO3MyX0OOMEHa HEOOXOIHMMO
OTKpHITh Ha 15-25 MM, a ¢ 15-To mast — Ha 40—-60 MM.

PexxuM MHKYOaluu JUisi YTHHBIX, TYCHHBIX, MHFOIIMHBIX SHI] YCTaHAB-
JIMBAETCS COTJIACHO METOAMYECKUM PEKOMEHIAIMSM I10 WHKYOAIlMH SIHIl
CeNbCKOXO03sHCTBeHHON NTHUIlsl, padpadbotanusiM BHUTUIL. Opnako ecnu
TemIepaTypa B MHKybOaTopuu Beime 24 °C, 3arpy3ky Kamep HEOOXOAMMO
MIPOU3BOIUTH Ha 75 % WX BMECTHMOCTH, OCTaBJISII HE3AIOJHEHHBIMH BEpPX-
HUMH, CpeTHUN ¥ HIKHHH sIpychl OapabaHOB.

Ilepen 3arpyskoil BbIBogHyr Kamepy WYB-®-15 crnemyer npensapu-
TespHO Tporpets 10 37,2 °C. Ilpu 3ToM 3acIOHKH BO3AyX0ooOMeHa HeoOXo-
JIMMO TIOJTHOCTBIO 3aKpBITh, @ Ha IIKajle PEryJisiTopa TEeMIlepaTypbl YCTaHO-
BUTH Temmeparypy 37,2 °C. Kamepa cunTtaercst pa3orpeToil, eciu B TeUeHHE
10-15 MuH TemniepaTypHBIi pexXnuM OyJIET MOJIep)KUBATHCS aBTOMATHIECKH.
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BbIBoHBIC TOTKH C SIIaMM CTaBSIT HA BBIBOIHBIC TEJIC)KKH M BKAaThIBA-
I0T UX B NpPEABapUTEIILHO PA30rPeTyI0 Kamepy, Mocjie 4ero (QUKCHPYIOT
IyTeM YCTaHOBKH IIOJ| KoJieca INMepeJHUX OalMakoB. 3aciIOHKH BO3IYXO-
oOMeHa OTKpbIBalOT Ha 15-25 mM. 3a 2 yaca 710 BBIOOPKH MOJIOJIHSKA 3a-
CJIOHKH HEO0OXOIUMO IOJHOCTBIO OTKPBITH JUIS €ro MpOCYIIKH. BrIOOpKy
MOJIOHSIKA MSACHBIX U SIMYHBIX Kyp IPOBOJST B OAHMH IPHEM COOTBETCTBEH-
HO 4epe3 512 u 504 u ¢ MOMEHTa 3aKJIaJIK1 SUILL B IPEBAPUTEIbHBIN HHKY-
6arop.

OcBoOoauBIINECS BBIBOJHBIE TEJIC)KKHU C JIOTKAMH HAIPABIIIOT HA MOW-
Ky ¥ Ie3uH(EeKIHNI0, a KaMepy I0CJe BEIBO/A MOJIOJHSAKA TIIATENBHO MpO-
MBIBAIOT ¥ OYHMILAIOT OT ITyXa M O CIEIYIOIIeH 3aKIaiKy U] IPOCYIINBA-
10T ¥ 1e3UH(UIIPYIOT.

Ilpu nmepepsiBe B  3JEKTPOCHAOKEHHUHM HMHKYOAaTtopus  cleayeT
HEMEJICHHO IMPHUOTKPHITH JIBEPU BCEX HHKYOATOPOB, B IEPBYIO OYepe.b
BBIBOJTHBIX; COOOIINTh TEXHHUYCCKOU CITy:KOe 00 aBapuu; MPUHATH MEPBI JJIs
MePEeKIIIOYEHHS NHKY0AaTOPHs Ha pe3epBHBIIl HCTOYHUK HJICKTPOCHAOKECHNUS;
kaxasle 0,5 9 MpPOM3BOAMTH MOBOPOT JIOTKOB BpyuHYH0. HeBblmonHeHue
9THX PCEKOMEHJAIMH TMpHBEIECT K MAacCOBOW TIHOEIH 3MOPHOHOB U
MOJIOAHSIKA OT IIEperpeBna.

Heob6xoanmo nMeTs B MHKYOATOPHH U IepKaTh B TOTOBHOCTH IPHOOPHI
OCBEIIEHHS, KOTOPBIE MOXHO HCIIONb30BaTh B ciyyae cOOeB B
IEKTPOCHAOKEHNHN (3JIEKTpHYECKUil (hOoHaph, 3ampaBieHHas KEPOCHHOBAs
nmaMma, cnudkd). OTCyTCTBHE BCIIOMOTATENbHBIX CPEJACTB 3aTPyJHHUT
BBINIOJTHEHHE PEMOHTHO-TIPO(MIIAKTHYECKHUX PaldoT.

B wuHKkyOaropuM JOKHBI OBITh PE3EPBHBIE HWHKYOAI[MOHHBIH U
BBIBOJIHOM HIKa(bl B TEXHUYECKU MCIPABHOM COCTOSHUH, KOTOPBIE MOKHO
HCIIONIb30BaTh B aBAPMHMHBIX CHUTYAlMAX, TaK KaK JUIMTEJbHBIA INEpephIB B
MHKYOAIK MPUBEAET K PE3KOMY CHMIKEHHIO BBIBOJMMOCTH SIMIl U 3aMETHO
YXYALIHUT Ka4eCTBO MOJIOJIHSIKA.

ITpn BBIXOZE M3 CTPOSI MEXaHM3Ma IOBOPOTAa HEOOXOANMO yCTaHOBHTH
JIOTKM B TOPU3OHTAJIBHOE IIOJIOKEHHUE; NPHHATH MEphl MO YCTPaHEHHUIO
HEHMCIPaBHOCTH U NPOJOJDKATh MHKYOAIMIO, TaK KaK JJIUTEIILHbIA IepephiB
(bonee 24 u) B MOBOpAUYMBAHWM SIMI] BBI3BIBACT TI'HOENb 3MOPHOHOB IO
3aMBIKaHHS aJUIAHTOMCA.

CrienyeT NepHOIUYECKH KOHTPOJIMPOBATH YaCTOTY BpAIICHHS BEHTH-
nsTopa (exxecMeHHo). s u3Mepenuil nonb3oBatecst Taxomerpom (TU-10P).
YMeHblIeHHE TPOU3BOAUTEIFHOCTH BEHTUWJISATOPA BBI30OBET HAPYIICHHS
TEMIIEPaTypPHOTO PEXMMa, YTO NPUBEAET K CHUXKEHUIO BBIBOJIMMOCTH SIMI[ U
Ka4ecTBa MOJIOJIHSKA, TIOSIBUTCS OIIACHOCTh MAaCcCOBOM rH0Oen SMOPHOHOB.
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3arpyxaTth B ImKkad HEOOXOIUMO IMOJHBIH KOMIUIEKT WHKYOAI[HOHHBIX
WIN BBIBOAHBIX JIOTKOB, HMHade oOpa3oBaHHE IyCTOT OylIeT HPUYUHOM
U3MEHEHHUS  a’pOIMHAMHYECKHX CBOMCTB KaMephl W HapyLICHUS
TEMIIEPaTYPHOTO peKUMa HHKYOaInu.

OCHOBHBIC ~ TEXHOJOTMYECKHE PEKOMEHIALMH [0  SKCILTyaTaluH
WHKY0aTOPOB NPHUBEAEHBI B ITPUIL. 3.

KoHTposbHbIE BONIPOCHI

1. Taiite XapaKTepUCTHKY OCHOBHBIX HHKYOAaTOpPOB POCCHHICKOTO IIPO-
U3BOACTBA.

2. Kakue HeZocTaTKy, Ha Balll B3IJII, UMEIOT HHKYOAaTOPBI POCCHICKO-
r'o Ipou3BozCTBaA?

3. Pacckaxxure 00 ycTpoHCTBE OCHOBHBIX y37I0B MHKyOaTtopoB UYTI-D-45
n UYB-®-15, mmpoko npumMeHseMblx Ha mnrunedadpukax PecmyOnuku
Bbenapycs.

4. CpaBHute 1100yI0 MapKy HHKY0aTOpOB pOCCUIICKOTO IMIPOU3BOJICTBA C
3apyOeIKHBIM.

5. OnuumTe TEXHOJIOTHIO JKCIUTyaTallMM W TEXHUYECKHE XapaKTepH-
CTHKH MalorabapuTHBIX HHKYOaTOpOB.

6. PacckaxkuTte, Kak IPOHMCXOIUT MpOLECC 3arpy3kd HHKy0aTtopoB
NYTI-®-45 u UYB-®-15.

7. Ilepeunicnute peKOMEHANH, KOTOPbIe HEOOXOANMO BBINOJIHATH TIPU
9KCIITyaTalui MHKYyO0aTopoB. KakoBbl BO3MOXKHBIE TOCIEACTBHSA MX HECO-
OmroieHus ?

6. TEXHOJIOI'USI UHKYBALIUU SIUL]

TexHosorus MHKyOAlMM MMEET TPH OCHOBHBIX JTala: MPebIHKyOaIu-
OHHasl ITOJrOTOBKA SIUII, MHKyOUpoBaHKe, 00padoTKa MOJIOJHAKA U 000py-
JIOBaHMUS 1IOCIIE €€ OKOHYAHMUS.

CoxpaHeHHe BBICOKMX WHKYOAIIMIOHHBIX KauecTB SIMI[ C MOMEHTa CHece-
HUS 70 3aKJTaJKN B MHKYOATOP SBISIETCS BaXXHBIM yCIIOBHEM JUIS TOCTHIKE-
HHUS BBICOKMX IIOKa3aTesieil BBIBOAMMOCTH W TIOJYYEHHS] KOHIUIIMOHHOTO
MOJIOIHSIKA CENbCKOXO3IHCTBEHHOW MTHIBI. [Ipexkie 4eM MHKyOannoHHbIE
qiiria OyIOyT 3aJ0’KeHBI B MHKYOATOp, MM IPEACTOUT HPOUTH CIIEAYIOIIHe
STanbl: cOOp, TPAHCIOPTUPOBKY, XpaHEHHE, Npe/bIHKyOannoHHyl0 o0pa-
60TKy. U pe3ynpTaThl HHKYOAlMU HAMPSIMYIO 3aBUCST OT TOTO, HACKOJBKO
NIPAaBUJILHO OHM OYyT BBITTOJHEHBI.
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6.1. Co0p ¥ TPAaHCHOPTHPOBKA SIMI

Céop auy Ha IPEIIPUSITUHN 3aBUCUT OT TEXHOJIOTUHU COJEPIKAHUS POJIHU-
TEJILCKOTO CTaJla MTHIBI. Pa3nudaroT KIETOYHOE W HAMlOJIbHOE COAEPKAHUE.

[Ton KNeTKH UMEeeT YKJIOH, TOATOMY SIHIIa CKAaTHIBAIOTCS B HAPYKHBIE XKe-
71003, IPOXOIAIINe BIONb 00enX (PPOHTATBHBIX CTOPOH KieTKu. CKaThIBaio-
myecs Aila cHavaja 3aJep)KHBAIOTCS HaTSHYTHIM BIOJIbL BCel Oatapen Tpo-
COM, TJIe OHH MOTYT 00COXHYTh. Uepe3 onpeeneHHbIi HHTepBal (Harnpumep,
Kaxkapie 20 MUH) TpOC MOAHMMAETCS THEBMOIIPUBOJIOM U CyXHe siiilia CKaThI-
BAIOTCA B KeNOO yXe ¢ MEHbIIeH CKOpPOCThio. Takum 00pa3oMm, JOJS SIHIL
IPSI3HBIX U C HACEUKOW 3HAYMTENbHO yMeHbliaeTcs. V3 aroro »xesoba siina
MOXXHO COOHMpPAaTh BPYUHYIO WIJIM MEXaHMYECKH, TIPH TIOMOIIN TPaHCIOPTEpa.
[poonbHbIE JTEHTHI cOOpa SIUIL IBHXKYTCS MO Keno0y BKPyroByo (puc. 79).
JlenTsI HecyT siina K KOHITY psiga OaTtapew, T/ie OHU Yepe3 3I€BaTop WM AT
TNIepeIaloTesl Ha MONePEYHbIN KOHBEWep Win CTo sitiecoopa.

CucreMa giiiecO0pOYHOro 3I€BaTopa AaeT BO3ZMOXKHOCTh cOOpaTh SHIIO,
MIOCTYIAIOIIEE C JIGHTHI Ha KaXKIOM SIpyce, 3aTeM HalpaBHTh €r0 Ha MOIe-
peuHbIii KOHBelep, KOTOPBI MOXKET ObITh YCTAHOBJIEH KaK Ha BEPXHEM, TaK
1 Ha HIKHEM YPOBHE KJICTOUHOH Oatapeu. [laHens ympaBieHHs, yCTaHOB-
JICHHasl B NITUYHUKE WIH S1ecOOPOYHOM IieXe, 03BOJISIET KOHTPOIUPOBATh
nponecc cOOPKM SWIl: BKJIIOYATh W BBIKJIIOYATh aBTOMAT, 3HATh, HA KaKOM
psany unet coop, a Takke BHIOMpAaTh HEOOXOTUMYIO CKOPOCTh Ha siiriecOo-
pounoii ierte — 10 14000 siuir B uac (puc. 80).

Iy

Puc. 79. IlpoxonbHas IeHTa HApyKHOTO Puc. 80. Cucrema siitiiec60podHoro
Kenoba cbopa Iy 3JeBaTopa
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[lonepeunslii KOHBEMEP CleNaH U3 THYLIMXCS METAJUIMUECKUX NPYTHEB,
MIOKPBITHIX IUIACTHKOM /ISl O4eHb aKKypaTHOTO cOopa siiiia. CTeHKH Iorie-
PEYHOTO KOHBEHepa OYCHb Y3KHE, UTO MO3BOJISAECT TPAHCIOPTHUPOBATH SIAIO
C OJHOTO MONEPEeYHOro KOHBelepa Ha APYrodl MaKCHMalbHO aKKypaTHO.
Hcnonp3yss perynupyemslie YIIIOBBIE COCAMHEHUS, MOXKHO MOIHATH HIIH
OIMYCTUTh KOHCTPYKIMIO C HAKIOHOM 110 32° 6e3 mepeycraHoBku (puc. 81).

Puc. 81. [onepeunblii KOHBe#ep, UIYIHI B SIALIECOOPOUHBI 11eX

[Tpu HamMoOJILHOM COJIEpP’KaHMU NITHIBI B TEIJIOE BPEMs roja siiia coou-
paroT 4epe3 Kaxk/ple 2 yaca YUCTHIMU PyKaMu B Pa3HbIE SIIUKH — OTAEITHHO
YHUCTBIE M OTIENbHO Tpsi3Hble. OCOOCHHO YacTO 3arps3HSIOTCS SHIA YTOK,
YTO CHIKAET WX MHKYOAaIlMOHHBIE KadecTBa. LlenecooOpa3Ho 4uCTyIO 1Moa-
CTHJIKY B THE3/la YTOK JI00aBIsITh BEUSPOM, TaK KaK OHHM HECYT siilla paHo
YTpOM, a cOOp SUIl HAYMHATH B 4—5 yacoB yTpa.

3apakeHHble OaKTepUsIMM U IUIECHEBBIMU IpuOaMu sila — oJHa W3
NpUYMH THOen 3MOPHOHOB NpH MHKyOanuu. OnbIT OOJBIINHCTBA NTHIIC-
(abpuK MoKa3bIBaeT, YTO MPH MHKYOAlMH 3arpsS3HEHHBIX SIMIl OTMEYaeTCs
OOJIBIION ITPOLIEHT SMI ¢ Je(EKTOM «KpOBsIHBIE BKIOueHMs». Habmronaer-
Cs1 TaKIKe TajeXX MOJIOAHSKA B IIEPBBIE TPH JAHS KU3HH.

[TonaBmas Ha ckopiryly MHKpoguiopa MHTEHCHBHO (B TedeHHe 3—5 u)
MPOHUKAET BHYTPH SHIIa U CTAHOBUTCS HEAOCTYNMHOM aisa ne3cpencts. [lo-
9ToMy OOJIBIIIOE 3HAYCHHE JUIS COXPAHEHHsS MHKYOAIMOHHBIX KAuecTB SIUI
AMeeT 9acToTa uxX cOopa (He peke OJHOTO pa3a B 4ac) M paHHss Je3nH(peK-
st CKOpITyTibl (He mo3jHee 2—3 4 nociie cbopa). B nenp cOopa sitna nocne
ne3uH(EeKMU clielyeT OTIPABIATh U3 NTHYHHKA B MHKYOAaTOpHil MiIM Ha
siecknan 1uisl XxpaneHnus (temmneparypa 8—15 °C, BrnaxHocts 75-80 %).
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[Itrma, oT KOTOpOH SHIO MOCTYIaeT Ha MHKYOAIlHIo, JOJDKHA HECTHCH
TOJILKO B THE3/1aX, B IIPOTUBHOM CJIy4ae 4acTh SIUI] Pa30UBaETCS, a CKOPIY-
ma 3arpssHseTca. OT COCTOSHUS THE3 3aBUCHT YHCTOTA CKOPIYIHL. B rHE3-
JaxX Jy4lle UMETh MOACTUIKY M3 KPYMHOM CTPYKKH M MEHSATH €€ HE pexe
OZHOTO pa3a B Helento. I'psi3Hast, BIakHas MOACTUIIKA 3arpsA3HSIET CKOPIY-
Iy U 3aKyNOpHUBAET ee mopbl. Hemb3s MOATO OCTaBISATh CHECEHHBIE SHIA B
THE3/€, TaK KaK 3UMOM OHHM NEPEOXJIAXKAA0TCA U AaKe OAMOPaKUBAIOTCS,
a JIETOM HarpeBaroTCsl NTHUIEH 10 TemrmepaTyphl, IPU KOTOPOW HAuUHAET
pasBuBaThcs 3apozsi (2628 °C).

CoOpaHHbIC fiIla HE XPaHAT B NTHYHHKE, SKECTHCBHO K BEUepy HX IIe-
peBO3AT Ha simeckian wHKyOaTopus. s mepeBo3kH silia 00s3aTebHO
yHakoBBIBAIOT. Jlydiiel Tapoil Juis Uil SABJSIOTCS KOPOOKH ¢ KapTOHHBIMU
npokyiagkaMu Ha 360 mryk.

Sitna ykiaaasiBaloT B KapTOHHbIE KOPOOKU B JIBa psfa IO LIECTh MPO-
KJIQJOK B Kaxao. B onny npoxmanky Bmemaercss 30 sun Kyp, Lecapok,
nepenenoB M 15 sul MHAEEK, YTOK, ryceil. ['oppupoBaHHBIE KapTOHHBIE
MIPOKJIAIKA HE TOJJICHKAT BIAXKHOMN Ne3MH(EKIINU, B CBS3H C STUM MOBTOP-
HO€ MX UCIOJh30BAHUE COMPSHKEHO C PUCKOM 3apaKeHUs ULl ATOTeHHON
MHUKPOGIOPOii.

Tpanucnopmuposka auy NPOU3BOJUTCS B CIEIUAIBHO 000PYIOBAHHBIX
MallIMHAaX, IPU 3TOM HE JOMYCKAIOT MEPErpeBa U OXJIAXKICHUS UL, PE3KUX
TOJTYKOB U Tpsicku. [Ipu oTmpaBke sIUIT )KEJIE3HOTOPOKHBIM, BOJAHBIM U BO3-
JTYIIHBIM TPAHCHIOPTOM SAIIMKHA OKaHTOBBIBAIOT METAJIIMUECKON JIEHTON WIH
mpoBoJyiokoit 1 mumyT «Bepx», «OcropoxkHOo», «He kaHTOoBaTh». Hemp3s
HCTIONB30BaTh IS YIAKOBKH SHI[ CEHO, OIIIIKH, OTPYOU M MEPEBO3HUTH MX
pu temneparype Boime 25 °C u Hmxe 7 °C, Tak Kak 3TO MOXET YXYALIUTh
MHKYOAIMOHHBIC KauyecTBa SUI.

SliuKy pacakoBBIBAIOT B XOJIOJAHOM MOMEIIEHHH BO M30€KaHHUE OTIIO-
TeBaHud Aull. OXJaXIEHHbIE siflla MOCTENEHHO B TeyeHue 3—4 yacoB
HarpeBalT 10 TeMIepaTypsl Bo3ayxa MHKyOaTopus. Ilocie TpancmopTu-
POBKH SIMII Tapa MOIUISKHT Ae3uH(eKIuu. Pa3smepsl Tapsl Uil yIaKOBKA
SIMIT TIPUBE/ICHBI B Ta0II. 22.

Tab6nuuma 22. Tapa AJsi yNaKOBKH SIAIL

BwmectumocTs, mit. |I[Ipumepnas macca Pasmepsl, cm
Tapa o
KYPHHBIX SIUIT Tapel ¢ sinamu, Kr| Jlnuna | [upuna | Beicota

SIuMKy AepeBsHHBIC 720 45-50 90 55 26
KopoGat 3 rogpu- 360 2025 64 32 36
POBAHHOTO KapTOHA

Byropratsie npo- 30 152 305 | 305 5
KIIQIKU
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Sifna menecoobpa3HO TpaHCIIOP-
THUPOBaTh B OyropyaTbIX MPOKIAAKAX,
YIIaKOBaHHBIX B JCPEBSHHbIC WM Kap-
ToHHBIC smuKA (puc. 82). [lonoxeHue
ULl B OyropyartbIX NPOKJIAJKax IpU
NepeBO3Ke JOJDKHO OBITh BEPTHKAJb-
HBIM, TYIbIM KOHIOM BBepx. Cko-
POCTH JBIDKEHHUSI aBTOTPAHCIIOPTA IO
mocce HE  JO/DKHA — INPEBBIIATH
80 KkM/4, MO TPYHTOBBIM JOpOraM —
30 km/a. Kpome TOro, BO Bpems
TPaHCIIOPTUPOBKH HE0OXoanMo m30e-
rathb TPACKH SHUIL, PE3KUX TOJYKOB,
MOCKOJIBKY 9TO YBEJIMYHBAET OTXO.
SUI] HE TOJBKO 3a CUeT 00s W HACEUKH, HO M B Pe3yJbTaTe HapyLICHHUs CO-
CTOSIHHSI BO3/YILIHON KaMephl U IPaInHOK.

Puc. 82. TpaHCmopTHPOBKA SIALT
B JICPEBSIHHBIX SIMKAX

6.2. Xpanenne MHKYOAIIMOHHBIX STHI]

OIIOIOTBOPEHHOE SIHI0 MOCIE CHECEHMS NPEACTaBIAeT co0OH 3apo-
JBIII HA OJHOM M3 PaHHHUX CTaAHMN Pa3BUTHs, Yallle BCETO HA CTAAHUU MO3]-
HEU MOpYJIbl 1M PAHHEHN racTpyJibl.

B ycnoBusX NTHLIEBOAYECKOIO XO3AHCTBA MapaMeTphl OKpYKarolen
Cpebl HE COOTBETCTBYIOT HEOOXOAUMBIM TPEOOBAHUAM JJISI MOCIEAYHOIIE-
TO pa3BUTHS U 3apOJIbIII BIIAJAET B COCTOSIHAE aHa0Mo3a.

I'naBHOW wHeNbI0 MNPENBIHKYOAMOHHOTO XPaHEHUsS! SUI[  SIBISETCS
NpeKpalieHne pa3BUTHA SMOpPHOHA 10 MOMEHTa, Korja sino Oyner
MIOMEIICHO B yCJIOBUSA HOPMalbHOM Temmeparypsl uHkyOammu (37,5 °C), u
MPEMsATCTBOBAHUE POCTY MUKPOOPTraHU3MOB.

[IpensiHKyOaIMOHHBIN TMEpHOJ XpaHCHWS HAuyMHAeTcsi C MOMEHTa
CHECeHMsI AW M JJIUTCS A0 3aKIaiKu MX B MHKyOarop. Ecim mepepsis
MEXJy CHECEHHEM M HayaloM UWHKyOarMM [UINTENbHBIH M BHEUIHHE
yCIOBUSL HEONArompusITHBI, SO «crapeer». B HeM IpoucxomsT
HeoOpaTuMble KaueCTBEHHBIE N3MEHEHHS, KOTOPhIe CHIKAIOT BEIBOJUMOCTD
NTEHIIOB M B ONPENeIeHHOW Mepe CKa3bIBAlOTCS Ha pe3ysbTaTrax
BBIPAIIMBAHUS ITULIBL.

Benok Tepser Boxy myTeM HCIIApEHHs Yepe3 MOPhI CKOPIYEl B Tuddy-
3 B JKENTOK, YTO BEJET K 3HAYNTEIHHOMY PACTSKEHUIO KEITOYHOH 000-
JIOYKH ¥ WHOT/Ia 3aKaHYMBAETCS ee pa3pelBoM. Hapymraercs croncTocTh
Oenka, U OH MpHOOpeTaeT XHUIAKYI0 KOHCHCTEHIIMIO M3-32 aKTHBHOTO pas-
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pyleHust oBoMyluHa. [Ipn 3ToM 61aCTONMCK, HAXOMAIIMICS BCEraa cBep-
XY, MOXET MPHUKACAThCS K MOJCKOPIYITHOW 000JIOYKE U MOABEPraThCsl Me-
XaHHYECKOMY MOBpeXAeHHI0. CHIDKAIOTCS BBICOTa M MHIEKC Oelka, IIoT-
HOCTh siull. Ko puumeHT pedpakiuy MOBBILIACTCS, TPOUCXOIUT YaCTHY-
Has AEHaTypalus NMpOoTeHHOB, pH caBUraercs B INETOYHYIO CTOPOHY MO
9,0-9,5, 4TO COMPOBOXKAACTCS MOYTH TIOJHOW TOTEpeH aKTUBHOCTH JIM30LIHU-
Ma. YeM Oosibliie MOTEPS MACCHI SUII BO BPeMs XpAaHEHHUS, TeM TH (HH3HKO-
XMMHUYECKHE U3MEHEHUSI IPOUCXOIAT ObICTpee.

B mepBBle 1HU XpaHEHHS «CTapeHHe» HAET OYeHb MEUICHHO, HO 3aTeM
ObICTPO HapacTaeT, M IPOLEHT BBIBOJA MOJIOJHAKA yMeHblIaercs. Kaue-
CTBa MHKYOAQIIMOHHBIX SHI B 3HAYUTEIBHON CTEHEHH ONPENEISIOTCS YCIo-
BUSIMH OKPYXKaIOIIEH Cpelbl, NMPH KOTOPBIX HPOUCXOJUT XpaHEHHE, U
MPEX/Ie BCETO — YPOBHEM TEMIIEPATYPhI U BIAXKHOCTH BO3ayXa (Tabum. 23).

Ta6nuuma 23. OnTUMAaIBHbIE YCIOBHS XpPaHEHHsI HHKYOAIMOHHOTO stifa

HJII/ITCHLHOCT];“ TeMnipaTypa, BrnaxxHocTs, Tosopor TMosus
XpaHeHusl, JHel C %
1-3 18-20 70-80 Her OcTphIM KOHLIOM BHU3
4-7 15-17 70-80 Her OCTpbIM KOHIIOM BHH3
>7 10-12 80-88 Ectp OCTpBIM KOHIIOM BBEpPX

Ilocne oTKIankH OIUIONOTBOPEHHOIO silla TemmepaTypa sBIsfeTCA
TJIaBHBIM (DAKTOPOM, BIMSIOIIMM HA Pa3BUTHE 3MOpHOHA. S0 1omKHO
ObITh oxnaxaeHo Hixke 20 °C B TedyeHHe 6 4acoB. 3a/iepKKa OXJIAKICHUs
MOXET NMPHUBECTH K YAaCTHYHOMY DPa3BUTHIO OJacTOAEPMBI — M 3MOpPHOH
noruOHeT. B moMemeHusIX As XpaHeHHs SUIl BO3AYX OXJIAXIAIOT HUXE
YPOBHSI, CHOCOOHOTO TIOAZIEP>KUBATh pa3BUTHE YMOPHOHA.

HecmoTtps Ha TOT (akT, yTo TpeOGOBaHUS IO MOAACPKAHUIO ONTUMAIIb-
HOTO YpPOBHSI OTHOCHUTEIBHON BJIaXXHOCTH HE TaKHe )KECTKHE MO CPABHEHHIO
¢ TeMIIepaTypHBIMH MTOKAa3aTesIMH, Ba)KHO IIOMHMTH, YTO SHII0 MOXET IO-
TEPSATH CIMIIKOM MHOTO BJIaTW, €CIM OHO XPAaHWIOCH B YCIOBHSX HHU3KOH
BiakHOCTH. OTHOCHUTENBHAS BIAXKHOCTh B TIEPHOJ XPaHEHUS TOJDKHA OBITh
B npeaenax 70-80 %.

C yMHEeHHeM CpoKa XpaHEHHS CBBIINIE 5 CYTOK BBIBOJUMOCTDH SIHII
cHmxkaercs Ha 0,5-1 % 3a xakaplid nocnexyromuii 1eHb. [pu aTom sMOpu-
OHAaJIbHAsI CMEPTHOCTH ITOBBIIIAETCS B IIEPBYIO HEJENI0 HHKYOAIINH U B BBI-
BOJHOM IEpUOJ, a TaKKE€ YBEIMUYUBAETCS KOJIMYECTBO HEKOHAMIMOHHOTO
MoJioaHsika (Tabi. 24).

OnTuManbHBI CPOK XpaHEHHs KYPHHBIX SIMIl — O 5, MHIIOMIMHBIX U
YTHHBIX — J10 6, TycuHbIX — 110 10 cyTok. J{isi KypHHBIX SIUI[ OT MITHIBI Ce-
JIEKIIMOHHOT' 0O CTajia CPOK XpaHeHus jJomyckaercs 10 10 cyTok.
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TaoOnuua 24. BausHue CPOKOB XpaHEHHs SIMI HA BHIBOAMMOCTb MOJIOTHSKA

IIponomxurenbHOCT BriBoguMocTh suil, %
XpaHeHus, THel KYPHHBIX YTUHBIX
5 87,2 85,7
10 79,7 80,0
15 69,3 73,5
20 46,4 47,2
25 8,6 6,0

[IpeBrlimenne cpoka XpaHEHHUS SHIl CBBIIIC ONTHMAIBHOTO MPHBOANT K
VIJIMHEHUIO Teproia HHKyOarmu Ha 30—45 MUHYT 3a KaKIbIi JICHb.

[Ipu HeoOXoaMMOCTH OoJiee UIUTETBFHOTO XpaHEHWs WHKYOAITMOHHBIX
SIMI HEOOXOIMMO TPHUMEHSITh MEphl MO MPEAOTBPAINCHHIO CHIKCHUS HX
Ka4yecTBa M MOJIYYCHHIO BBICOKOW BHIBOMUMOCTH. C 3TOW IETBI0 UCIOB3Y-
0T CICIHATBbHO pa3paboTaHHbIe MpueMbl. Hanbonee mpocThiM U3 HUX SB-
JISIETCS TTOIOTPEB SIHII, KOTOPBI HAYMHAIOT OCYIIECTBIATh HE TIO3JHEE TPEeX
CYTOK TOCJIC CHECCHHS. YJIOKCHHBIC B JIOTKH siiilia JAe3UHQUIMPYIOT, a 3a-
TEM TIPOTPEBAIOT UX B MHKyOaTopax mpu temmeparype 37,5-38,0 °C u or-
HOCUTENIbHOU BiaxkHoCcTH 55—70 % B Teuenue 5 yacos. [locne yero ux me-
PEHOCST B SAHIECKIAN U XPAHCHUS B ONTHMAJBHBIX YCIOBUAX, TOBTOPSS
MPOIEIypy MPOTPEBa B MOCICAYIONIEM Yepe3 KaxIble 5 CYTOK XpaHEHHS.

WukyOarmoHHbIe sSiila XpaHAT B YACTHIX, CYXHX, 0€3 MOCTOPOHHETO 3a-
raxa MOMEIEHUAX, 00ECTIEUNBAIOIINX TPEOYEMBI MUKpOKIHMAT (puc. 83).

Puc. 83. Kamepa [u1st XpaHeHHs] HHKYOAIIMOHHBIX SIALT

[MonoxxuTenbHBIN 3PQPEKT NpH JIMTETLHOM XPaHEHUH KypUHOTO sifna
OCTpPBIM KOHLIOM BBEPX OBLIT U3BECTEH €€ B NMPOILIOM. TakuM 00pa3oM BO
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BpeMsl XpaHEHUs MOIJICPKUBACTCS LEHTPAIbHOE IIOJIOKEHHE JKEeNTKa (a
3HAUUT U 5MOpHOHa). B 3TOM mojoxeHnn 3MOpUOH OKa3bIBaeTcs Oojee
3aIUIICHHBIM OT 00€3BOXKHUBAHMS W NPUKICHBAHUS K MeMOpaHaM, pe3ylib-
TATOM 4ero sBisieTcsi Oojiee BHICOKMH YpOBEHb BBIKMBAHHS SMOPHOHOB B
HEePHOJ XPAHESHUS.

HccnenoBanus mokasaid, 4YTO MOBOPOT Silia BO BpeMsi NIPEAbIHKYOaIu-
OHHOT'O XPaHEHUS MOXKET BOCCTAHABINBATH YPOBEHb BBIBOAUMOCTH. Ilpm
OoJiee paHHHUX UCCIIEJOBAHUAX MIPEAIIOIIArajoch, YTO ATOT METO/] TPUMEHUM
TOJIBKO IOCIIE 3aTSXKHOTO Ireprona xpaHeHus. IlocnenHue pesyiabTaThl Hc-
CJICZIOBaHUI ITOKa3aly, YTO IMOBOPOT SiIa YeThIpe pa3a B JA€Hb NPHUHOCUT
TIOJIOXKHTEIIbHBIC PE3YJIBTATH YoKE IPH XPAHSHUH €TI0 B TCUCHHE CEMH THEH.

Hemenkue uccienoBateny BBISBUIN Psili (PAKTOPOB, CIIOCOOCTBYFOLIMX
COXPaHECHHI0 HMHKYOAIIHOHHBIX KAueCTB SUIl TPH JUIUTEIEHOM XpaHEHHU
(4 Hen). Taxk, ucrioyp30BaHKUE MOJMBHHWIXIOPUIHOMN IIICHKH IS YIAKOBKH
UL o0ecreunBajo OoJiee BBICOKHH BBEIBOJ YTAT MO CPaBHEHHIO C
XpaHeHUeM siuil Oe3 ynakoBku (45,2 mpotus 23,6 %).

6.3. UHKyOanus AN CeJIbCKOXO03AiCTBEHHO MTHIIBI

WukyOaruro suIl JTydiie Ha9uHATD B OJTHO M TO K€ BPEMs CYTOK C TaKHM
pacyeroM, 4ToOBI BHIOOpKA MOJIOJTHSIKA M paboTa ¢ HUM NPHXOAWIACH Ha
YTpeHHHE Yachl (6—8 u).

He3zaBucumo oT BEIOpaHHON CXEMBI 3aKJIaJIOK MPH 3arpy3Ke JII000ro nH-
KybaTopa HEOOXOIUMO YCTaHABJIMBATH BCE JIOTKH B YCTPOHCTBO U WX
pasmelleHls BO H30ekaHWE HAapYIICHHH B CXeMe ABIKEHHs BO3[yXa, a
TaKXKe CJICTUTH 32 CHMMETpPHEH YCTaHOBKH JIOTKOB OTHOCHTEIBHO Baja B
nHKy6aTopax MVYII-®-45.

Bpems Beixona nHKyOaTOpa Ha 3aJaHHBIA PEXXHUM TIPU TeMIIepaType 3a-
na 18-22 °C nomxHO ObITh 4—5 yacoB. [IpoaomkuTenbHbIi porpes (Oomee
5 9) OTpHUIIATENFHO BIMACT HAa Pe3yNbTaThl HHKyOaruu. B mepuon pasorpe-
Ba MHKy0aTopa C 3aJI0)KeHHBIMH SIHLIaMH TIPUTOYHBIC M BBITSDKHBIE 3aCJIOH-
KU JTOJDKHBI OBITH 3aKPBITHI, YBIAKHUTEIh OTKIIOUCH, a OapabaH win OJI0K-
TeJIe)KKa YCTaHOBJICHBI B MOJIOXKeHHE «[ OpU30HTY.

OnuH 13 BO3MOXHBIX BAPHAHTOB PEXXMMA MHKYOAlMH VIS SIMI pa3HbIX
BHJIOB NTHIIBI IPUBEJICH B Ta01. 25.

Bo Bpemsi HHKyOAIMK MOJJIEKAT KOHTPOJIIO TaKKe MapaMeTpbl peKHMa,
KakK TeMIeparypa 1 BJIQKHOCTh BO3lyxa. VX perucTpupyror B CrieliiaibHOM
KypHaJie exedacHo. KOHTpOoIMpyoT TakKe MoJ0KeHHE TIPUTOYHBIX U BbI-
TSDKHBIX 3aCJIOHOK, TTIOBOPAaYMBAHKE JOTKOB M YacTOTY BpAIlEHHs BEHTHIIS-
TOpAa.
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Taobnuma 25. Pexxum HHKYOAIMH U1 CEJIbCKOX035iiCTBEHHOI NTHIIBI

Siina

TTokazaTenu
Kyp ‘ HHIEEK I LecapoK lnepenenoxl YTOK ‘ rycei

HNHkyOoaunoHHbI mKad

TTokazaHus ncu-
xpomerpa, °C:

CyXO#l TepMOMETp 37,8 378
(1-12 cyr) (1-14 cyr)
37,6 37,6 37,6 (13- 37,6 37,5 37,2 (15
27,5 cyt) 27,5 cyr)
YBIIa)KHEHHBII 31,0 29,0
TEPMOMETP (1-12 cyr) (1-14 cyr)
29,0 29,0 28,5 (13- 28,5 27,5 27,5 (15-
27,5 cyt) 27,5 cyr)
;(?1;;())5(1:;};1 3aKphITHI 3aKphITHI | 3aKPHITHI
ITonoxenne c 11 no | OTkpBITHI 7o 1132 CyT, OTKpBITHI o 1132 CyT, | O ll? YT,
BEHTHISIMOHHBIX | 18,5 cyT Ha 15— c ooyt Ha 15— clocyr | clloyr
3aCJIOHOK OTKPBITHI 20 MM | OTEPPITH! 20 MM OTKPBITHL | OTKPEITEL
a 15— Ha 10— Ha 15— Ha 15—
20 MM 15 mm 20 Mmm 20 MM

BbiBoaHoii mkad

TTokazanus ncu-
xpomerpa, °C:
CyXoi TepMOMETpP 37,2 37,2 37,2 37,2 37,0 37,2-37,0
29 no 293110 | 293000 | 285m0 | 29-30 o 29 1o
HaKJICBa | HAKJIeBa | HakjJeBa | HakJieBa | HakJeBa | HaKJieBa

YBJIa)KHEHHBIH 34-35 33-35 33-35 32,0 33-34 33-35
TEPMOMETP B IIEPHO]] | B IEPUOJ | B IEPHOJ] | B MEPHOJ] | B IIEPHOJ | B IIEPHOL
BEIBOJIA | BBIBOJA | BBIBOJA BEIBOJIA BEIBOJIA | BBHIBOJA
Tonoxenne OTkpEIThI | OTKPBITEI | OTKPBITEL | OTKpPBITEL | OTKPEITEI | OTKPHITHI
BEHTHJIALIMOHHBIX Ha Ha Ha Ha Ha Ha
3acIOHOK* 1520 Mm | 2025 MM | 10-15 MM | 1520 MM | 2025 MM | 25 MM

*3a 2-3 gaca 10 BEIOOPKH MOJOJHSIKA M3 BEIBOJHOTO IIKada BEHTWISILUOHHBIE 3aCIIOHKU
TIOJTHOCTBIO OTKPBIBAIOT JUIsl GoJiee OBICTPOro BEICHIXAHHS ITyXa.

[Tpu mEKYOanMU SHIl CETBCKOXO3IUCTBEHHON NTHIBI JIyYIIe 3aKIaibl-
BaTh UX B MHKYOATOPHI IO NMPHHIMITY «BCE MOJHO — BCE IIyCTO», KOT/a 3a-
nosHsercss 100 wmm 80 % oObema mkada omHOBpeMeHHO. Takas cxema
3aKJIaJKH NMPUMEHNUMa B OTE€UYECTBEHHBIX MHKyOaTropax: MOJEpHH3HPOBaH-
HbIX «YHuBepcan-55», UVII-®-45, UII-36 u HEKOTOpPhIX 3apyOeKHBIX.
Jnst BbIBO#a MOJIOJHSKA MOTpeOyercst 2 BBIBOAHBIX IIKada, ouepeqHoi
MIEPEeBOJI STUI] B KOTOPBIE MOXHO CHENaTh depe3 1—2 mHSA mocie OYUCTKH U
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nesuHpexknnu. ExnHoBpeMeHHast 3aKiazika UL HA WHKYOAIMIO MO3BOJISET
cpa3y BBIBECTH KPYNHYIO MApTHIO MOJOAHSAKA, BHECTH KOPPEKTUPOBKY B
PSKUM HHKYOallMM B COOTBETCTBHU C OMOJIOTMYECKHMMH OCOOEHHOCTSIMHU
SIML] KOHKPETHOTO BHUJIAa UM KpOcca NTHUIBI, & TAKXKE CBOEBPEMEHHO MPOBe-
CTH BCE CAaHWTAPHO-BETEPHHAPHBIE MEPOIIPUATHS 1I0 MOWKE M OYHCTKE IO-
MEIeHNH 1 000pyJ0BaHHsI HHKYOATOPHUEB.

ITpn mHKyOanmu AWI] BOJOIUIABAIOIIEH MTHIBI HEOOXOIUMO MPOBOINTH
UX OXJIaXKJeHHe: YTUHbIE diilia ¢ 13-X CyTOK M 10 IepeBoja Ha BBIBOJI —
2 pa3za B AeHb (YTPOM M BEYEPOM) C HCIOIH30BAaHHEM BO3IYIITHOTO OXJa-
xneHust B teueHne 20-30 MUHYT, a 3aTeM OpoOIIeHHE CIadbIM (PO30BBIM)
PacTBOPOM MapraHIOBOKHCIIOTO KaJdHs KOMHATHOW TeMIIEpaTyphl; TYCHHBIC
SILIA OXJIAXKTAIOT TAKUM e CIoco00oM, HO HauuHast ¢ 16-x u 10 27,5 CyTOK.
B nporecce nHKyOauy ML, MOTYYSHHBIX OT YTOK M T'yceH, ABaX<Ibl IPO-
BOJAT OBOCKOIMPOBAaHUE BCEM MapTHUU C IENBIO BBIABICHUS «TYMaKOB»: B
cepennHe MHKYOAIMy U P NEPEBOAE Ha BHIBO/L.

IIpu npoBeneHUN TEXHOJOTMYECKUX OIEpaluil ¢ AHllaMu BO BpeMs UH-
KyOammu (OBOCKOIIMPOBAHHWE, TEPEBOJ Ha BHIBOJ) HENB3S JOMYCKaTh HX
MIEPEOXNaXACHHUs, TaK KaK 3TO PACTATHBAET BBIBOJHON IPOIECC M B UTOTE
CHIDKAET Ka4eCTBO MOJIOJHAKA.

IIpogomKUTENbHOCTh HHKYOAIIMH ONPENENsIOT IPOMEKYTKOM BPEMEHH
OT MOMEHTA 3aKJIaJIK{ ULl CPEIHEH BECOBOM KaTErOpHH IO MOMEHTa OCTa-
HOBKHM BBIBOJHOTO IIKada Iepe] HadaioM BBIOOpKH MoiomHsAka. Cpoku
MIPOBEJICHUS] OCHOBHBIX TEXHOJIOTHYECKHX OIEpalMii IPH BBIBOJIE MOJIOA-
HsIKa MpUBeJieHbI B Ta0I. 26.

Ta6numa 26. Cpokn nNpoBeAeHHs] TEXHOJIOTHIECKHX
onepauuii IpH BbIBOJE MOJIOHSIKA

Bun Iepenoc B OcHoBHas BEIOOpKa 3auncTka
TTHIBI BBIBOIHOM HIKad MOJIOIHSIKA HHKyOaTopa
Kypsr:
SIMYHBIC 18 cyr 124 21 cyr wim 21 ¢yt 6 4 22 ¢yt
MSICHBIE 18 cyr 124 2lcyr 64 22 ¢yt
Wuneiiku 24 cyr 124 27cyr 124 28 cyt
Y1ru 24 cyt 124 27cyr 124 28 cyT
YTKH MyCKyCHBIE 30 cyr 33cyr12u 34 cyr
T'ycn:
JIETKUit Kpocc 27 cyr 124 30cyr 124 31 cyr
TSDKEIBIN KpOCC 28 cyt 31 cyr 3lcyr12u4
Iecapku 24 cyr 124 27cyr 124 28 cyt
Tlepenenku 15 cyr 17 cyt 18 cyr
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Slitia n3 MHKYOAIIMOHHBIX IKAa(OB B BRIBOJHBIE CIIEAYET IIEPEBOAUTH 110
Havaja HaKJICBA CKOPJYIIbI, YTOOBI MPEIOTBPATHTh MX WH(GHUIMPOBAHUC U
BO3MOJKHBIH IteperpeB. B mepron BrIBoIa B HHKYyOAaTOpe NOJDKEH ITOCTOSH-
HO HaxoauThcsl 20%-HbI pacTBOp (GOpMaIMHA B EMKOCTSAX IUIONMIAABI0 HE
6oiee 350 cm2.

OCHOBHYIO BBIOOPKY MOJIOJHSKA TPOBOAAT IMOCIEC OOCHIXaHUS IIyXa.
JHomyckaercst B mapTad 10 15 % OBIUIAT SUYHBIX U 10 25 % MBIUIAT Msic-
HBIX TIOPOJI, UMEIOIINX HE3HAYUTENIbHbIE OTKIOHEHUSI OT HOPM: HECKOJBKO
YBENIMYCHHBIA JKWBOT, PBHIXJIOBATHI ITyX, HEpaBHOMEpHas WIH cladas
MUTMEHTAallUs TUIIOCEH, KIIIOBA, MyXa, HEKPOBOTOUYALINI MOJCOXIINN CTpYy-
MUK Ha MyNOBUHE. Y UBIIUIAT MACHBIX JTMHANA U KPOCCOB JIOITyCKAETCS cepo-
CHHEBaTHIN LIBET KIIOBA, TUTFOCEH U KOKH BOKPYT MyMOYHOT'O KOJIbIIA.

6.4. BHenrHsisi cpea SMOPHOHAJILHOTO Pa3BUTHUS

W3meHeHus B stifiie BO BpeMsi pa3BUTHS SMOPHOHA NTUIBI CTPOTO MOCIe-
JIOBaTENbHBI, HO OHH IPOUCXOJST TOJBKO IPH OJAroNpHATHBIX YCIOBUSIX
BHeIIHeH cpeabl. HeoOXoauMbl onpenesneHHbI 000rpeB sull, TOCTaTOYHO
BIIAJKHBIN, YHCTBIA M HACBHIIMICHHBI KHCIOPOAOM BO3AYX, MPABHIBHOE IIO-
JIO)KEHHE U TepeMeleHne Ul Bo BpeMs WHKyOanuu. COBOKYIHOCTh 3THX
(haKTOpPOB HA3BIBAIOT PSKUMOM HHKYOALIHH.

B npupoIHBIX YCIOBHUSX €CTECTBEHHBIH pPEXHM HMHKYOAallMH CO37aeT
Hacenka. [Ipy HacH)KMBaHMM BO3HHKAET MPSIMOM KOHTAKT MEXIY TEIOM
NTHIBI, KOTOPOE UMEET TOCTOSIHHYIO TemIieparypy (y KypHIbl MpUOIH3H-
tenpHO 40,5 °C), u MOBepXHOCTRIO siia. braromaps ¢pusndyeckomy Mexa-
HU3MY TEMJIONPOBOJHOCTH NPOHCXOAWUT HarpeB siima. Ero BepxHsSS uyacTh
OBICTPO JIOCTHUTAET TEMIIEPATYPHI, OJIM3KOH K TeMIepaType KOXKH B HaCETHOM
IITHE NTHUIBL, B 3TO BpPeMs B HIDKHEHW YacTH sina (IIPOTHUBOIOJIOKHON) OHA
Ha 4-6 °C menpme. brarogaps ToMy 9TO HaceiKa IMOCTOSHHO TepeMeIact
siila, IepeKaTbiBas MX, IIOBOPAYMBas BHU3 HArpeTOW M BBEPX XOJOJHOM
MIOBEPXHOCTBIO, M3 IEHTPA I'HE3/1a, I7ie TEMIIEpaTypa BhIIIe, Ha IepruepHio
n o0paTHoO, AiIla JOBOJIHHO PABHOMEPHO 000TPEBAIOTCS CO BCEX CTOPOH. 3a
CYTKH KaXJ0€ SII0, HapUMep, B KYpUHOM THE3/I€ UCIBIThIBAET HE MEHEE
50 TakuX MMepeMeIIeHuH.

B ecTecTBEHHBIX YCIOBHSX NpOLECC TEMIONEpeauyd MPOUCXOTUT IO
HaNpaBJICHUIO OT SHIa K BO3AYIIHOHM cpejie, KOTopas BBICTYMaeT KaK OXJa-
XKIaromui arenT. Hu Hacenka, HM MHKyOMpyeMble siiilia He OKa3bIBaloOT ce-
PBE3HOTO BIMSHUS HA TEMIEpaTypy BO3AyXa B THE3JE, KOTOpas ONpeess-
eTcsl TOJIBKO KIMMaTHieckuM (oHoM. MakcuManbHas TemIieparypa Io-
BEPXHOCTH SIHIIa BO BCE IIEPHOJBI €CTECTBEHHOW MHKyOalnMM OCTaeTcs
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npaktrdecku mocTostHHOM (39 °C), B TO BpeMsl Kak MUHHMAJIbHAs BO3pac-
TaeT MO0 Mepe YBEIWYEHHS TEIUIONPOAYKINH, CBS3aHHOH C YCHUIICHHEM
OKHCIIUTEIBHBIX IIPOIECCOB Y PAcTyIIEro SMOpHOHa.

OMOpPHOH MOXKET pa3BHBATHCS IIPH TEMIIEPAType OKPYIKAIOIIEro BO3IyXa
ot 27 no 43 °C. Ho npu HU3KOW TeMIiepaType pa3BUTHE HICT 3aMEUICHHO,
SMOpHOH pa3BUBACTCS HENPAaBUIBHO W BCKope norudaer. Temnepatypy 41—
43 °C oH MOXXET TIepeXUTh HEIONTO 1 He B I00OM Bo3pacte. B mepBbie yacs!
WHKyOaumu sino Ge3 OTPULATENHHOTO NIEHCTBUS Ha 3MOPHOH IEPEHOCUT
HarpeBaHue naxe 10 50 °C, Ho He fombire, yem 30 MUHYT.

[Ipenensr Temueparypsl Bo3/iyXa OKOJIO SIML, B KOTOPBIX Pa3BHTHE IPO-
XoOuT HopManbHO, 37,2-38,5 °C. Uem Ommke TemriepaTrypa K BEpXHEMY
npezeny, TeM UHTCHCUBHEE MIIET pa3BUTHE. Takas 3aBUCHMOCTh HauboJee
YEeTKO BBIPAKCHA B Hayalle MHKyOaluu, Korjaa SMOPHOH HE MMEET CBOCH
MOCTOSTHHOW TeMIlepaTypbl U Ha IOBBIIICHUE BHEIIHEH TeMIlepaTyphl pea-
THpYET YyCKOPEHHBIM OOMEHOM BeIlecTB U Oosiee OBICTphIM pocToM. OHAKO
B mepuoja ¢ 12 4acoB 10 5 CyTOK MHKyOaIlMy BBICOKAas TeMIIeparypa CIo-
COOCTBYeT IOSIBIICHHIO YPOACTB. B Gonee crapiiemM Bo3pacTe OHAa IPUBOAUT
K 00lIeMy IeperpeBy M CBsI3aHHBIM C HUM 3abosieBaHusIM. Bo BTOpOit moso-
BUHE MHKYOAIIH BBICOKAs TEMIIEPATYPa yXKE HE YCKOPSET, a TOPMO3HUT POCT
sMOpuoHa. Tak Kak B KOHILIE MHKYOaliH B siifiax oOpasyercsi O0JIbIIoe Ko-
JIMYECTBO (PU3MOTOTUYECKOTO TEIIa, TO B 3TO BPeMsi 0COOCHHO OTACHO IT0-
BBILIIEHUE BHELIHEH TEMIIEPaTyphl.

OMOPHOHBI NITHIBI XOPOIIO MPUCIIOCOOIEHBI K MOHKEHHUIO TEMITepaTy-
PBI BO3AYLIHOM Cpelibl, €Clii ee JIeiiCTBUE HENpPOJIOKUTENLHOE WA CHU-
XKeHue HeOoJbIIoe.

TpynHO cymuTh O TOH pOJM, KaKylo HrpaeT BIaXXHOCTh BO3JyXa IpH
ecTecTBeHHOI mMHKyOammu. Ho, oueBHIHO, YTO OHA OmpenenseTcs KiuMa-
THYECKMM (POHOM, CYIIECTBYIOIIMM B MECTE PACIIOJIOXKEHUS THE37a, H, I10-
BUIMOMY, HPHUCIIOCOOUTENbHbIE BO3MOXKHOCTH 3MOPHOHA K CYLIECTBEH-
HBIM M3MEHEHUSIM OTHOCHTEIBHOW BIIAYKHOCTH BO3AyXa AOCTATOYHO XOpO-
mmme. To jxe caMoe MOYKHO CKa3aTh M O Ta30BOM COCTaBe BO3/yXa B THE3/1€ U
CKOPOCTH €ro INepeMelIeHUs] OTHOCUTEIbHO MHKYOMpYyeMbIX siuil. M3mepe-
HUsI KOHIIEHTPALUK YTJICKHUCIIOThI, MPOU3BEACHHbIE B €CTECTBEHHBIX YCIIO-
BHSX, naiau 3Hadenus ot 0,03 mo 1,5 %.

HckyccTBeHHAs HHKYOAIHS TPHHIUITHAIBHO OTINYAETCS OT €CTECTBEH-
HOH, TaK Kak JUIsl IIEpBOI XapaKTepHa TECHas B3aMMOCBSI3b MEX/y BHELIHEH
cpenoit 1 SMOPHOHANBHBIM Pa3BUTHEM. B rHe3/ie NTHIIBI HEOObIIOE KOJIH-
YECTBO SIMI] HE MOKET OKa3bIBaTh KAKOT0-IMOO BIIMSHUS Ha OKPYKAaroUIylo
UX BO3AYIIHYIO cpenay. M HaoGopoT, B MPOMBIIUIEHHOM HHKyDOatope, rie
MIPEAEIbHO KOMITAaKTHO YJIOKEHBI B €IMHBII OJIOK COTHH THICSY UL, ITPOHC-
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XOAUT HEMPEPHIBHOE HM3MEHEHHE TEMIIEPaTyphl, BIAKHOCTH M Ta30BOTO
cocTtaBa Bo3ayxa. [103TOMy KOHCTpYKIMsI MHKyOaTopa JIOJbKHA obecredu-
BaTh KOHTPOJIb 32 STUMH U3MECHCHUAM.

Ormpenenennble (IpHEMIIEMBIE /U1 SMOPHOHOB) TEMIIEpaTypHbIE YCIIOBUS
OKOJIO SIMI] CO3AI0T B MHKYOAaTrope HaCTPOHKOH PEeryisTopa TeMIIepaTyphl.
KoHTponbHsIii TepMoMeTp MHKyOaTopa ¢ TouHocThio 110 0,1 °C BocmponsBo-
JWUT TPOTpaMMy HACTPOHKH PEryisaTopa, HO HE OTPaKaeT JWHAMHYECKUX
TEIUIOBBIX MPOLECCOB, MPOUCXOSIINX B JIOTKOBOM OJoke. Tak, B MHKyOaTO-
pax eIMHOBPEMEHHOM 3aKIaJKW B NEPBOH JEKale WHKYOAIMM IMOKa3aHU
KOHTPOJILHOTO TepMOMeTpa OJIM3KU K MaKCUMAJIbHBIM U CPEAHHM, a BO BTO-
Ppoii Aekazie — K MUHUMAJIBHBIM TEMIIEpaTypaM B JIOTKOBOM OJIOKe.

B npoMbIIIIeHHBIX HHKYOaTOpax OKOJO SUI] CPEeJHECYyTOUHas TeMIepa-
Typa BO31yXa MOXET BapbupoBaTh oT 37 10 40 °C. PazHocTh Temmneparyp B
pa3MuHBIX TOYKaX 00beMa MalllMHbBl HE 3aBUCHT OT HOMHHAJa HaCTPOMKH
perysaTopa TeMIepaTypsl 1 MOKeT focTurath 3 °C B HHKYOallMOHHBIX Ma-
LIMHAX MepeJ MepeBoAoM Sull Ha BeiBOJ U 2 °C B BBIBOJIHBIX MHKyOaTopax
nepe BBIOOPKOH MOJIOTHSIKA.

JluHaMuyKa TeTJIOBbIAENIeHUs] SMOPHOHOB CEIbCKOXO3SIICTBEHHON NTH-
sl (Tabn. 27) mpemomnpenenseT 0COOCHHOCTh MHKyOaTopa KaK TEeXHOJO-
THYECKOI0 ammapara: JI0 CMBIKaHHS aJUIAHTOHMCAa OH HCIOJB3yeTcs Ipe-
HNMYIIECTBEHHO KaK yCTPOMCTBO AJISI HarpeBa, a IOCJE CMBIKAHHA — Kak
YCTPOMCTBO JUISl OXJIAXKICHHUS SIULL.

Ta6numa 27. Beigesienue Tenjaa IMGPHOHAMH KYP, YTOK H ryceii,
Jix/4q na 1000 sty

HHI{;‘,%I;;HH Kypst YTku T'ycn HHI’?;;;;HH Kypst YTKH I'ycn
1 0,0 0,0 4.2 16 410,2 146,5 276,3
2 1,3 0,0 9,2 17 4479 2177 368,4
3 4.2 2,9 13,8 18 473,0 284,6 481,4
4 8,4 4.2 21,0 19 5442 3349 510,7
5 13,4 54 25,1 20 711,6 343,3 711,6
6 25,1 7,5 29,3 21 920,9 439,5 816,3
7 33,5 10,5 33,5 22 - 5442 920,9
8 41,9 14,6 37,7 23 - 668,8 983,7
9 58,6 18,8 46,0 24 - 837,2 | 1004,6
10 79,5 25,1 50,2 25 - 1046,5 | 1046,5
11 108,8 335 69,1 26 — 1297,7 | 1151,2
12 150,7 44,0 100,5 27 — 1590,7 | 13814
13 205,1 48,1 1214 28 — 1925,6 | 1674,4
14 280,5 67,0 159,1 29 — - 2093,0
15 347,4 | 1005 | 204,3 30 — - 2595,3
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Cremyer 3aMeTHTh, YTO TEIUIONPOIYKINS KYPHUHBIX SMOPHOHOB COBpe-
MEHHBIX BBICOKOTIPOYKTUBHBIX MSCHBIX KPOCCOB HTHIBI Ha 25 % BBIIIE
HU3KOIPOIYKTHBHEIX, paHEee HCIOJIh3yEeMBIX KPOCCOB, 8 YTHHBIX U T'YCHHBIX
SMOPHOHOB B KOHIIE UHKyOarmu B 2—2,5 pa3a OOJbIle, YeM KYPHHBIX, YTO
HEOOXOIUMO YYUTHIBATh MPU Pa3paboTKe PEKUMOB.

HopmaneHoe pa3BuTHE SMOPHOHOB MPOHMCXOIHWT TPHU OIPEACICHHON
JUHAMUKE OTHOCHTEIBHOW BIAXHOCTH BO3IyXa. BEICTpoe McCIapeHne BOAbI
u3 Oellka B Havajie MHKYOAIlluu MOXKET BbI3BaTh BOJIHOE TOJIOIAaHHE YMOPHO-
Ha U3-32 YMEHBIICHHS Iepexoa BOIbI U3 Oenmka B xkenTok. [locme oxBara
OeJKa aJUTAHTOMCOM WHTCHCUBHOE UCIIAPCHUE BOJIBI U3 sHIla MCHEE OIACHO,
TaKk KaK OHA BBIXOIUT YK€ He W3 Oellka, a W3 aJUIAHTOMCHOM XKUIKOCTH.
Ho 3amenjieHHBIC MOTEPU BIATW MPUBOAAT K TOMY, YTO OHA MEIIACT HOP-
MaJbHOMY BBUTYIUICHHIO IBITUICHKA W TPH IPOKIEBE CKOPIYIBI KIIOB U
OTIEPEHUE CKICHBAIOTCS OCTaBIICHCS aJUIAHTOUCHOM JKHUIKOCTBIO.

OnTuManbHOW MPUHATO CYUTATH OTHOCHUTEIBHYIO BIIAXKHOCTH B JHama-
3one 50-60 %. IIpompluIeHHBIE UHKYOATOPBI MPOU3BOAAT C aBTOMAaTHYE-
CKAMH YCTPOWCTBAMH, MOMICPKUBAOIINMI OTHOCHTEIBHYIO BIAXKHOCTH
Bo3ayxa B auanasone 40-80 %.

Siina cenbCKOXO3SUCTBEHHOW NTHULBI MOTJOLIAIOT M3 OKpYKarolei
Cpenbl KUCIOPOJ U BBIIETSIOT YIIEKUCIBIN Ta3, BOAY U TEIJO. 3a MepUos
WHKYOAI OHM YCBAaUBAIOT MO0 Macce TaKOe KOJMYECTBO KUCIOPOa, Kakoe
BBIJICNSIOT C YIJIEKHUCIIBIM ra3oM. Macca HOTJIOIEHHOTO KUCIOPOAa, paBHas
Macce BBIICIICHHOTO YTJICKHCIOro ra3a 3a WHKYOAIlMOHHBIM TEepHOI, CO-
craBisieT cooTBeTcTBeHHO 12,8; 13,7 u 16,8 % OT HavaIbHOM MAacChl SIHIT
Kyp, YTOK U Tyced (Tabn. 28). 3HaueHus mwIxatenbHOro Kodddwuimenra
(otHOMmIEHUE 00BEMa BbIJENeHHOTO dSMOproHOM CO, K 00beMy TOTJIONICH-
Horo O,) s BCeX BHJOB NTHIBI O1u3kH K 0,73.

Tabdnuma 28. Beigeaenne yriekncaoro ra3a 3MGpHOHAMH Kyp, YTOK U Tyceid,
r/4 Ha 1000 st

HHI{;‘,%I;;HH Kypst Vr1ku I'ycn HHI’?;;;;HH Kypst Vr1ku I'ycn
1 2 3 4 5 6 7 8
1 0,5 0,8 0,4 16 30,1 10,7 20,3
2 0,5 0,8 0,8 17 32,9 16,0 27,0
3 0,5 0,8 1,2 18 34,9 20,9 35,3
4 0,6 0,7 15 19 39,9 24,6 37,5
5 1,0 0,6 1,8 20 52,2 28,2 52,2
6 15 0,7 2,1 21 65,3 32,2 59,9
7 2,5 0,8 2,5 22 — 39,9 67,5
8 3,1 1,1 2,8 23 — 49,1 72,1
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OkxoHnuaunue Tabma 28

1 2 3 4 5 6 7 8

9 43 14 34 24 - 61,4 73,7
10 58 18 3,7 25 - 76,8 76,8
11 8,0 2,5 51 26 - 95,2 84,4
12 12,0 3,2 74 27 - 116,7 101,3
13 15,0 3,5 8,9 28 - 141,2 122,8
14 20,6 4,9 11,7 29 - - 153,5
15 25,5 74 15,4 30 - - 190,3

JluHaMuKa BBIJENICHUS YIVICKHCIIOTO Ta3a Takas )K€, KaKk M TEeIUIOTHI.
Jlo cMBIKaHHS aJJIAHTOMCA BBIICJIICHHE €€ MEIUIEHHO HapacTacT, HO IOCIie
CMBIKaHHMS 3TOT MPOIIECC BO3PACTACT 3HAUNTEIHHO.

IIpu coBpemeHHO# TexHONMOTMH MHKyOanmu koHIeHTpanus CO, B WH-
KyOallMOHHBIX MaIlluHax HoJpKHa ObITh Ha ypoBHe 0,3-0,5 %, a B BRIBOA-
weix — 0,8-1,0 %.

B rue3ne y OoibIIMHCTBA MTHIL Sl JeKaT ropu3oHTaIbHO. [Ipu uc-
KYCCTBEHHOM HMHKyOauuu 1uisi Oojiee IIOJTHOIO HCIIOJIB30BAaHUS IUIOLIAJIH
JIOTKOB M 0OJIbLIel YCTOWYMBOCTH SIMII MX Yallle Pa3MEIlaloT BEPTHKAIBHO,
HO 00s3aTeIbHO BBEPX BO3AYIIHOI Kamepoil, vHaue SMOPHOH NOBOpaYHBa-
€Tcs B NPOTUBOIIOJIOXKHYIO CTOPOHY, HENPaBIIIBHO pacIosaraeTcsi OeloK U
pa3pacTaeTcsi aJUIaHTONC, B PE3YNIbTaTe Yero BBIBOJ 3HAUMTEIHFHO CHIKACT-
csi. Ha BbIBOx Bce siilia mepexiajibIBalOT B TOPU3OHTAIBHOE IOJIOXKEHHE,
4TO 00JIer4aeT UBITUICHKY MPOIECC BEUTYTUICHHS M BBIXOA M3 CKOPIIYTIBL.

Bo Bpems mHKyOarnmu sifiia moBOpavYnBaoT Ha 45° B Ty U IPYTYIO CTO-
POHY OT BEpTHKaJIbHOW OocH 24 pa3za B CYTKH JO IIEpeBOAA Ha BBIBOJ, T
MIOBOpauMBaHue HMCKiIroyaercs. Ecim siina ¢ mepBeIX aHe#d MHKyOamum He
MTOBOPAYMBATh WM [TOBOPAYUBATH PEIKO, TO OJACTOIUCK M 3aPOBIII MOTYT
MPUINIHYTh K TOACKOPIYIHBIM 000I0YKaM, aMHHOH HE CMOXKeT o0pa3o-
BaThCS M 3aPOMBIII TTOTHOHET.

Ecnu yronm HakjoHa JIOTKOB HEJOCTaTOYEH, TO AJUIAHTOMC CpacTaeTcs
HaJl OEJIKOM M He MCHOJIB3YeTCsl SMOPHUOHOM, TaK Kak HE MOMaJaeT B aMHH-
oH. HegocTarouyHoe mOBOpayMBaHUE SUIl IO CMBIKAHHUS aJIIAHTOWCA OTPH-
LaTeIbHO CKa3bIBAETCS Ha pe3ylbTaTax MHKYOamnu.

6.5. bruoJiornueckuii KOHTPOJIb HHKYOAIIMHT

[loBreIIeHNe BBIBOAMMOCTH SIMII M KadeCcTBAa MOJOJHSAKA SBISETCS
YIPaBISIEMBIM TIPOLIECCOM IIPH YCIOBUH PETYJIIPHOTO TPOBEAEHHsT OHOIIO-
THYECKOT0 KOHTPOIIA (OMOKOHTPOJIS) 32 KAU4eCTBOM SIHMI, SMOPHOHAIBHBIM
Pa3BUTHEM U COCTOSHHEM BBIBEJICHHOTO MOJIOJHSIKA. BOKOHTpONb MpoBo-
JISAT B TpH 3Tamna mo cxeme (puc. 84).
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Puc. 84. Cxema npoBeaeHus GHOIOrHIECKOro KOHTPOIIS

KonTpomro mojiexar TOIbKO KOHKPETHBIE MapTHH SWI[ U3 W3BECTHBIX
HUCTOYHUKOB TOCTYIUICHHs. KOHTpOIb MPOBOIUTCS TO HECKOIBKHM KOH-
TPOJBHBIM JIOTKaM W3 MapTUH (He MEHee TpeX), pa3MEIIeHHBIM B BEpXHEH,
cpemHel W HIKHEH 30HaX WHKyOaTopa. B Tex ciyuasx xorma maptus cOop-
Has (@ OT MTHIBI Pa3HBIX CTax), OepyT MO ABAa-TPU JIOTKA OT KaKJIOH
TPV ¥ TIOTYYeHHBIE Pe3yIbTaThl CPABHUBAIOT.

OreHKa U COPTUPOBKA MAPTHUH SIHI, MOCTYNHUBINEH Ha MHKYOAamuio OT
KOHKPETHOT'O XO3SHCTBa, PepMbl, ITUYHAKA ITPOBOIUTCS OJHOBPEMEHHO C
YKJIaIKOH SUI] B IOTKH.

OrneHka KayecTBa MHKYOAIMOHHBIX SHII MTO3BOJISIET CYIUTh O (PU3UOIIO-
THYECKOM COCTOSIHUM POJUTENBCKOrO CTaJa, YCIOBHAX €ro KOPMIICHHS U
COJIEpKaHUS; AaeT BO3MOXHOCTh OLIEHHTh TEXHOJIOTHIO cOopa, TpaHCIOp-
TUPOBKH M XPAaHEHHUs!, ONIEPATHBHO IPHHATH MEpPHI 10 yiyuiieHuto. Tpedo-
BaHUS K KaUeCTBY HHKYOAIIMOHHBIX SIMII IPUBEICHBI B IPUIL. 4.

KonTpons kauecTBa Ul BKIIIOYAET:

1) BU3yasbHYIO OIICHKY MX IO BHEIIHEMY BHIY W TPH MPOCBEYUBAHUH C
COPTUPOBKOHM IO Ka4ecTBY W pa3JielieHHEeM SIMIl Ha cTaHaapTHele (0e3 ae-
(hekToB), YCIOBHBIN Opak (¢ OAHUM HE3HAYUTEIbHBIM J1e(hEeKTOM) U SBHBIN
Opak (HenmpuroHpIe K MHKYOAIMN) P 5;
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2) BBIOOPOUYHBI KOHTPOIb MPOOBI M3 MapTHH UL 10 Mopdooruye-
CKUM, (PU3UKO-XUMHUYCCKIM 1 OMOXMMHUYECKIM ITOKa3aTEIISsIM.

Ilpu ouenke auy no enewtnemy 6uody u npu nNPOCEEHUEAHUU HA 060-
CKORe YIUTHIBAIOT pa3Mep U (HOpMy SIHILl, COCTOSIHUE CKOPIYIIBI, Pa3Mephl U
TIOJIO’KEHHE BO3AYIIHOM KaMepbl, HaNW4ue TpelluH (Haceuka, 00if) B cKop-
JIyTe, TOJIOKEHUE U TIOIBIKHOCTD JKENITKA, COCTOSTHUE TPAJANHOK.

CranpapTHble MHKYOAIIMOHHBIE Siflla TOJDKHBI UMETh IPaBUIIbHYIO (op-
My, YHCTYIO M TJAJKyI0 CKOpJIYITy, BO3AYIIHYIO KaMepy B TYNOM KOHIIE
slla UM 9yTh CMEIEHHYIO0 CTOpOHY. JKenTok 3aHMMaeT LeHTpaJbHOE IO-
JIO)KEHHUE MM HEMHOTO CMEIIEH K BO3AYIIHONW KaMepe, MaJIONOBIKEH TIPH
BpalllCHUU SAHLA.

K ycrnoBHOMY Opaky OTHOCST siiilia ¢ «MpaMOpPHOI» CKOPIYIIOH, ¢ He-
3HAYUTEIbHBIMH HM3BECTKOBBIMHM HApOCTaMM, C «IOsicaMu» (BHYTPEHHSSI
TpEIINHA) YIIMHEHHON KpyTioi (opMbl, C HEOONBIINMHY 3arpA3HCHUAME B
BHJIC TOUEK HITH M0710¢ 00Imel mionmapio He Gosee 3 cv’.

HenpurogaeiMu 111 MHKYOAIu CIEAYET CUMTATh AHIA, Y KOTOPBIX Of-
HOBPEMEHHO MMeeTcsi HeCKOJIbKO JiedekToB. K ssBHOMY Opaky OTHOCAT siilia
OYEHb MEJIKHE WM KPYIHBIC, IBYX- WM TPEXXKEITKOBBIC, ACHMMETPHYHbIC
WM ypoJUIUBBIE TI0 (hopMme, ¢ OOJIBIION WIN MOABMWKHON KaMepoi, OuTkie, ¢
HACEYKOH, C MIepOXOBaTOH XPYIIKOW CKOPIYHOH, OECCKOPIYIHbIE, C pa3iIHd-
HBIMH BKITIOUCHHAMH (KpOBSIHbIC, MACHBIE, IUIECEHb), C OTOPBAHHBIMU TI'pa-
JIMHKaMH, Pa3iIUTBIM XKEJITKOM, 3arpsi3HEHHBIE IIOMETOM, CIIH3bI0, KPOBBIO.

Crenyer MOMHUTB, YTO SHIIa C PA3IMYHBIMU OTKJIOHEHHSIMH IO Kade-
CTBY MMEIOT IOHIKEHHYIO BHIBOJIMMOCTD.

Siia BooOMIIaBaIOIIEH NTHIBI, KPOME PAa30HUTHIX M SIBHO YPOJUIUBBIX,
WHKYOMPYIOT, TaK KaK OHM HE UMEIOT ITUILIEBOTO 3HAUYCHMS.

Bce orobpanHsbie siflia HOCTYMHUBIIEH N3 KOHKPETHOTO UCTOYHHKA TTAPTHA
pacIpeneNsioT ¥ YUYUTHIBAIOT B OTAENBHOCTH MO KaXJaoMy Buay Opaka. Ko-
JIMYECTBO OTOPAKOBAHHBIX SIMI| HE JOJDKHO NpeBbIlIaTh, %: KypuHbsix — 10,
WHJIONIMHBIX — 8, YTUHBIX — 7, TYCUHBIX — 6, 1lecapuHbix — 5. [Ipu oTkiI0HE-
HUH OT HOPMBI BBIACHSIOTCS] IPUYMHBI MOBHIIIEHHOTO Opaka U MPUHUMAOT-
€51 COOTBETCTBYIOIINE MEPHI.

st Gosiee ONHON XapaKTEPUCTHKU MOCTYNHUBIIEH MApTHH SIMIL TPOBO-
JSIT BBIOOPOYHYIO OLICHKY CpeIHel MpoObl, KOTopas J0JDKHA XapaKTeph30-
BaTh SWYHYIO IPOXYKIWIO NTUIBI M €€ (U3HOJIOIMYECKOEe COCTOSHHE.
Bonpioe 3HaueHue Al MPAaBHIIBHOTO MONYYEHMs cpeJHel NMpoObl MMeeT
OJTHOPOJIHOCTh HCCIIeyeMOl NTHIEI (ITOpoja, BO3pacT, MPOJYyKTUBHOCTS,
JKMBasi Macca, OIHOTUIIHOCTb KOPMJIEHHUS, YXOJ U coaepxkaHue). OT Takoi
NTHOBI OepyT fiilla, IO BHENTHEMY BHIY, Macce W Ka4eCTBY CKOPIYIIBI Xa-
pakTepHBIe s 00IIeH TapTHH UCCIIEAYEMbIX SHIIL.
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Huns ompeneneHnss MOp(OIOTHIECKUX TOoKa3aTeneil oTduparor mo 15—
30 smu, s ananmmMza 1o (U3MKO-OMOXMMHUYECKUM TokKasaressiM — 1o 10.
OueHKy cieayeT IpoBOJIUTE B A€Hb 0TOOpA, HE MO3/IHEE CYTOK II0CIe CHe-
cenusi. KoHTpoub KayecTBa SIMIL 110 OTJEIBHO B3SITOH Npobe U3 MapTHH Mpo-
BOJISIT PETYIISIPHO, HE pexe 2—3 pa3 B Mecsll.

OCHOBOI OHOJIOTHYECKOTO KOHTPOJISI B MPOLIECCE MHKYOALUH SIBIISICTCS
NIPYKN3HEHHAs OLIEHKA Pa3BUTHS SMOPHOHOB IIyTE€M NpOCBEYMBaHUs (OBO-
CKONMPOBAHHUSA) UL C IOMOLIBIO CIIEUATBEHOTO YCTPOICTBa — OBOCKOIIA.

E>xeHenenbHBII KOHTPOJIb 32 Pa3sBHTHEM SMOPHOHOB B HHKYOHPYEMBIX
SIMIaX — 9TO CaMBId HAJEXKHBIH CHOCOO MOJYYeHHS CBOCBPEMEHHON WH-
dopmanuy 1 0 mpobieMax B MUTaHHU PONUTEIBCKOIO CTana, U O Hapylle-
HUSAX B TEXHOJIOTUH UHKYOAIUH IPHIL. 6.

KoHTponb B npoliecce MHKYOaluy BKIIOYAET:

1) npmKU3HEHHYIO OLICHKY Pa3BUTHS 3MOPHOHOB B KOHTPOJBHBIC JHH
ITyTeM IPOCBEUUBAHUS UL HA OBOCKOIIE;

2) y4eT TOTepH MAcChI SHI] yTeM B3BEIIMBAHHUS X B KOHTPOJIbHbIC [THH;

3) BCKpBITHE SIHI] C )KUBBIMHU 3aPOIBIIIAMHE JJIsl OIICHKH CTETICHH MX pas-
BUTHS (TP HEOOXOIUMOCTH);

4) y4eT NpoIOIKATEIILHOCTY HHKYOAIlnH 1 HHTCHCHBHOCTH BBUTYIUICHUSL.

Ilpoceeuusanue siuy TPOBOAAT B ONIpENENICHHBIC AJsI Pa3HbIX BHJOB
NTHIBI THU WHKYOaIu. [IpuHsATO MPOBOAUTE TpU IpocMoTpa (Tabdm. 29).

Tab6auma 29. CpoKH 0BOCKONMPOBAHUS SIMIY B IpoLecce HHKYOanuu

Bua nruisr Kpocc, mopozna OBockommposane, cyr
nepBoe BTOpOE TpeThe

Suuneie 7,0 11,0 18,0

Kypst MsicHble 7,5 115 18,5
SuyHo-MACHBIE 75 11,5 18,5

Wrneiixu Jlerkue 8,0 13,0 24,5
Tsoxenbie 8,5 13,5 25,0

Vikn Jlerkne 7,5 12,5 24,5
Tsxenblie 8,0 13,0 25,0

Tycn Jlerkue 9,0 14,5 27,5
Tsxensle 95 15,0 28,0

Iecapku — 8,5 14,0 24,5
MycCKyCHBIE YTKH — 10,0 17,0 31,0
Tepenenku — 55 95 15,0

OHGHKy pa3sBUTUA 3M6pI/IOHOB npu MnepBOM IMPOCMOTPE MPOBOIAT IIO
Pa3BUTHUIO KPOBCHOCHBIX COCYAOB KCJITOYHOI'O MEHIKA U IOTPYXKECHHOCTHU
3M6pI/IOHa B XKCJITOK. HpI/I HOpMaJIbHOM PAa3BUTHU 3M6pI/IOH €I1€ OYCHb Mall,
IUIOXO pas3jiIndyvuM, TaK KaK HOrpyKEH B XKEJITOK, HO XOpOIIO pasBUTa U
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HAaIlOJIHEHA KPOBBIO COCYAWCTasi KPOBEHOCHAs CETh JKENTOYHOIO MeIIKa.
Takue HOpManbHO pa3BUTHIE SMOPHOHBI OTHOCAT K 1-if karteropuu. Korma
9MOPHOH OTCTAeT B CBOEM PAa3BUTUH, TO OH PACIIONOXKECH OJIM3KO K CKOPIIY-
Ie, XOPOILO Pa3INYUM IJIa3, COCY[bl XKEITOUHOTO MEIIKa Pa3BUTHI €1ado.
Otcrainbie B pa3BUTHH SMOPHOHBI OTHOCAT KO 2-if n 3-if kateropusiM (puc.

85).
. .

Puc. 85. Kypuneie siiina, TpocBedeHHbIE Ha 7-€ CYTKH HHKYOaInH:
1 — xopoee pazputie MOPHOHA (IOTHOCTBIO YTOILIEH B XKENTKE); 2 — HECKOJIBKO OTCTANIOE
pasBuTHE SMOPHOHA; 3 — POCT U Pa3BUTHE SMOPHOHA CHIIEHO OTCTAlOT OT HOPMEI

HeormonoTBopeHHbIe stifiia (H/0) MPH IEPBOM IMPOCMOTPE UMEIOT OIHO-
POJHBII CBETIIBII TOH C TEMHBIM IISITHOM XENITKa IOCEPENINHE, KPOBEHOCHAs
CeTh COCYIOB OTCYTCTBYET (pHcC. 86).

Puc. 86. «IIpo3paunbley siflia, BBISIBICHHBIC OBOCKOIHUEH:
HEOILTOOTBOPEHHBIE (CIIEBa); KKPOBb-KOJIBLOY» (CIIpaBa)
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Siina ¢ moruOmINMH 3apOIBIIIaMH B IEPBBIC IBOE CYTOK MHKYOAIMH Ya-
CTO UMEIOT CXO/IHYIO0 KapTHHY C HEOIUIOJOTBOPEHHBIMH, TIOATOMY MX OILIH-
00YHO OTHOCAT K JaHHOM KaTeropuu. [Ipy MOBBIICHHOM KOJIMYECTBE He-
OILIOIOTBOPEHHBIX SIULL HEOOXOAMMO BCKPBITh UX M UCCIIEI0BATh COCTOSHHE
6macronucka. Ecnm 3apompim morm® mocie Tpex CYyTOK HHKYyOalWH, TO
KPOBb CKAaIUTMBAaeTCS B KPaeBOM BEHO3HOM CHHYCE JKEJITOYHOTO MEIIKa M
IIPU TIPOCBEYMBAHNH BHUJICH KPACHBII KPYT WM €T0 YacTh, KOTOPBIH Ha3bl-
BalOT «KPOBSIHOE KOJIBLIOY.

ITpu BTOpOM IIPOCMOTPE OLIEHKY CTENIEHU PAa3BUTHS SMOPHOHOB IIPOBOJIST
0 pa3BUTHIO altaHTouca. [Ipu HopManbHOM pa3BuTHu (3MOpUOH 1-it kKaTe-
TOpUH) AJUTAHTOHMC BBICTHIIAET BCIO BHYTPEHHIOIO NMOBEPXHOCTH CKOPIIYTIBI,
OXBaThIBaeT OEJIOK U CMBIKAETCsl B OCTPOM KoHIIe siina. [lo Bceil moBepxHO-
CTH sTiilla BU/IHA UHTCHCUBHO Pa3BHUTasi CETh KPOBEHOCHBIX COCYJOB aJlIaH-
TOWCA, CMBIKAIOLIAsICs B OCTPOM KOHIE. IMOPHOH ITPOCMATPHBAETCSI B BUJIC
TEMHOTO IISITHA, PAclOJOKEHHOTO B CEPEIMHE SIHIa M NMPAKTUYECKH 3aHU-
MAOIIIETO BeCh €0 MOIepeyHbli auametp (puc. 87).

Puc. 87. Kypunsre siiina, mpocBedeHHbIE Ha 12-€ CyTKH HHKyOaIuu:
1 — xoporee passuTHe SMOPHOHA (AJTAHTOUC MOKPHIBAET BCE COAEPIKUMOE AHIIA); 2 — HECKOIBKO
OTCTaJI0€ Pa3BUTHE (AJUTAHTOMC 3aMBIKAETCS C OMO3/IaHHEM); 3 — CHJILHO OTCTAJIOE Pa3BUTHE

B ToM ciyyae ecnm SMOPHMOH HEMHOTO OTCTACT B Pa3BUTHH (2-5 KaTero-
pusi), aJJIAHTOMC HE OXBAThIBAET MOJHOCTHIO OEJIOK M B OCTPOM KOHIIE SiiIa
MPOCMATPUBACTCS CBETIIBIA YYACTOK. Y 3HAUYHMTEIHFHO OTCTABIIUX B PA3BUTHH
SMOPHOHOB (3-51 KaTeropusi) CeTh KPOBEHOCHBIX COCY/IOB aJUIAHTOMCA Pa3BHUTA
cabo, a ’SMOPUOH BUJICH B BHJIC MAJIOTO TEMHOT'O TSITHA B CEPEIMHE SHIIA.

[Moru6ure >MOpHOHBI OOHAPYKUTH MPU MPOCBEUNBAHUY SIHI JOBOJIBHO
JIETKO H3-3a aTpO(PHH COCYIOB KPOBCHOCHOH CHCTEMBI aJNIAHTOMCA U HC-
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Ye3HOBEHMS W3 HUX KPOBH. OMOPHOHBI B BHJE TeMHOTo OecopMeHHOTO
IISITHA CBOOOJTHO MepeMeIIaloTesl IpH IOKauyuBaHuY stina. Bee oToOpaHHbIe
SiIa ¢ MOTMOMIMMHU SMOPHOHAMH YYUTHIBAIOT M OTHOCAT K KaTETOPUH «3a-
MepIIne».

ITpu TperseM mpocMoTpe, KOTOPBIH IPOBOIAT MPH MEPEBOJE NI HA BBI-
BOJI, OCHOBHBIM KPUTEPHEM OILICHKH Pa3BUTHUS SIBISIETCS HMCIOJIb30BAHUE
MUTATEIbHBIX BEIIECTB ANIIA, pa3Mep BO3MYIIHOW KaMephl, COCTOSHHE KPO-
BEHOCHOW CHCTEMBI QJTAHTOKMCA M TOJIOKEHHE IIeW 3MOpPHOHA (BBINSTYHBA-
HHUE ee B BO3AYITHYIO KaMepy).

I1pu HOpMabHOM pa3BuTHH (1-51 KaTeropust) SMOPHOH 3aHUMAET 2/3 moso-
CTH sIIa, OCTPHI KOHEIl He MPOCBEUMBACTCS, BO3IYIIHAS Kamepa OobImas,
4acTO MMEET JIOMaHYI0 OYepPYEHHOCTh TPaHHIbl. DMOPHOH BBIILSTYMBACT IICIO B
BO3IYIIHYIO KaMmepy (3aMeTHa TeHb NPH IBIDKCHHH TOJIOBHI), KPOBESHOCHAS
CeTh COCY/OB JUIAHTOWCA HE MPOCMATPUBACTCS WM YaCTUYHO MPOCMATpHBA-
eTcsl B BUJE Y3KOM MOJIOCKU B TYIOM KOHIE sifia. B KypuHbIX siiinax rpanuua
BO3/IYLIIHOM Kamepbl MOXKET OBbITh POBHAsI WIIM CIIETKa M3BHIIKCTAsl, TI0 KpasM
BU/THBI HEOOJIBIIIME YIACTKH KPOBEHAIIOJIHEHHOTO AJUTAHTOHCA.

[Tpu HEeCKONBKO 33AE€PIKAHHOM PA3BUTHU (2-51 KaTeropusi) SMOPHOH Mall,
3aHMMAaeT He BCE S0, B OCTPOM M TYIOM KOHIIAX IIPOCMAaTPHBACTCS CETh
KPOBEHOCHBIX COCYJIIOB aJUIAHTOMCA, BO3AYIIHAs Kamepa HeOoubluas, ee
TpaHNIa pOBHAA. Y CHIBHO OTCTAJBIX IMOPHOHOB (3-51 U 4-51 KaTeropuu) B
OCTPOM KOHIIE BUJIEH HEMCITOIB30BaHHBIN 6ok (puc. 88).

Puc. 88. Kypunsie siira, mpocseueHHble Ha 20-¢ CyTKH HHKyOaIun:
1 — XOpOIIO TOATOTOBICHHOE K BBIBOJY SIAI0; 2 — HECKOJIBKO 3a/[epKaHHOE
pa3BuTHE SMOpHOHA; 3 — pa3BUTHE SMOPHOHA CHIIBHO OTCTAET OT HOPMBI

CreneHb pa3BUTHSI SMOPUOHOB IIPU TPETHEM IPOCMOTPE XapaKTePU3yeT
TOTOBHOCTh UX K BBUIyIUIEHHUIO. II0 KaTeropuu pa3BUTHS MOXKHO HpEAIO-
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JIOXKHTH, Kakol OyzZeT BbIBOA MoJoxHsIKa. OOBIYHO U3 AWI] C XOPOIIO pa3BHU-
TBIMH SMOPHOHaMH TIEPBOIl KATErOPUH BBEIBOAMMOCTB coctaBisieT 95-100 %,
IIPU OTCTAJIOM pa3BHUTHH (2-51 Kareropus) — 10 70 %. Ecnu npu oBockomu-
POBAaHHUHM SIMI] YCTAHOBJICHO, 4TO SMOPHOHOB 1-ii KaTeropuu (C XOpOLIUM
passuriem) He meHee 80 %, TO MOMKHO OXKHIATh YAOBICTBOPHTEIBHBIX
pE3yIbTaTOB MHKYOAIMH, HO €CIH KOJMYECTBO HMX TOPa3[0 MEHbBIIE, TO
HE0OX0IMMO cpasy e IPHHAUMATh COOTBETCTBYIOLINE MEPHI.

IMoru6ummx SMOPUOHOB MPU TPETHEM MPOCMOTPE JIETKO OOHAPYKUTH PH
[POCBEYMBAHUK Ha OBOCKOIIE [0 MAJIOil BO3AYIIHON KaMepe U OTCYTCTBHIO
UX IBIDKCHHH. Bee sita ¢ mornbummu 3SMOpUOHAME YIUTHIBAIOT H OTHOCST
K KaTerOPUH «3aMEpILIKE», MOTHOIINX TIOCIe TPETHEr0 MHpPaKa B MEPHOL
BBIBOJIa OTHOCAT K KATETOPHH «3a10XJukn» (tadi. 30).

Ta6nuuma 30. Knaccudukanusi 0TXo10B HHKYGanUu

T'ubenpb Kpossinoe
3amepiuue 3a10XIIMKH
9MOPHOHOB KOJIBLIO
Cnabbie
Bun nrutier z0 48 1 H/o, % W KaJie-
1 ITULL - 0, % |mepuox TIEPHOLT TIEPHOL ae
. uHKYO.,| % |uHKYO.,| % | MHKYO., % ka1, %
(JIO>KHBIH
H/0), % oyr oyr T
Kypst 0,1-0,5 5-8 3-7 |10-15/ 818 | 12| 19-21 | 34 1-2
Yr1ku 0,1-05 | 810 | 38 0815 9-24 | 23| 2528 | 45 1-2
Wnneiiku 0,1-04 |[10-13| 3-8 |10-15| 9-24 | 2-3 | 25-28 |4,0-45| 2-3
Lycu 0,1-04 |[10-15| 39 13 |1027| 23| 2830 | 46 [1520
Lecapku 0,1-02 |[1520| 3-8 12 | 9-25 | 23| 2628 | 45 2-3
%;“y“"‘e 0104 |10-12 | 3-9 [1,0-15|10-30 |40-45 31-33 |45-55| 2-3
Iepenenku — 7-9 35 [20-25| 6-14 | 2-3 |15-16,5| 45 1-2

VY BojoIUIaBaroONmel NTUIBI HEpenKo HaluogaeTcs rudens SMOPHOHOB
3a CHET Pa3BUTHUS TaK HA3bIBAEMBIX TYMaKOB (S, COJEPKALIMX KOJIOHHU
MIATOTEHHBIX M YCJIOBHO ITaTOT€HHBIX I'PHUOOB), KOJMYECTBO KOTOPBIX HE
JOJDKHO TipeBbimaTh 0,5 %.

OMOpHOHaNbHAsT CMEPTHOCTh OCOOEHHO BBICOKA B MEPHOBI, MOJTYYHB-
LIMe Ha3BaHUE «KpUTHueckue». JTo 00bruHOo 3-5, 9-11 u 19-20-e cyrku
nHKyOaru (s Kyp). I[Ipy HU3KOM KadecTBe SIMI WM 3HAYMTEIILHBIX
HapYIIEHHUSIX PEXMMa WHKYOAIlMi CMEPTHOCTh SMOPHOHOB MOXET pacipe-
JETSITHCS HHAYeE.

I3 KOHTPOJIbHBIX MHKYOAIMOHHBIX JIOTKOB SIHIA TIEPEHOCAT B KOHTPOJIb-
HBIE BBIBO/IHBIC JIOTKH, 110 KOTOPBIM BEIYT YUET JI0 KOHIIA HHKYOaIHH.

Cpennee kypuHoe siiiio umeeT okoio 10000 mop Ha MOBEPXHOCTU CKOP-
JIYNBI, Yepe3 KOTOpbIe MPOUCXOIUT 0OMEH KHCIOPOJa U YIJIEKUCIIOTO rasa.
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OpHako "yepes3 MOphI TAKKE TEepsIeTCs BIAXKHOCTh, U BO M30e)aHHe 00e3BO-
JKUBaHUS OOIIYIO MOTEPI0 BJIAXKHOCTH BO BpEeMsi MHKYOAIuM HEOOXOJUMO
KOHTPOJIUPOBaTh. [IpoIie Bcero 3To /emaeTcsi ¢ MOMOIIBI0 KOHTPOJIS ITOTEpH
Macchl siila B TeueHrne nHKyoanuu (npui. 7).

Ilomepto maccel auy ONPENENIIOT MyTEM B3BEUIMBAHUS ITyCTOTO KOH-
TPOJILHOTO JIOTKA, 3aT€M JIOTKA C YJIOXEHHBIMU B HEro siiliaMu mepen 3a-
KJIAIKOH B MHKYOaTop M B KOHTPOJBHBIE THH. PacueT moTeps Macchl mpo-
BOJIAT, UCKITFOYAast pa3OUTHIC siilia, Mo GopmMyIie

IIM = [(Mg — M) / Mg] - 100 %,
rae [IM — notepst maccsl siul, %o;

M, — Macca a1y 10 WHKYOAaIuH, T;

M — macca suI] Ha MOMEHT B3BEIIUBaHU, T.

[omy4yeHHBIC pe3yNbTaThl CPABHUBAIOT CO CPEIHUMH ITaHHBIMH, TIPHBE-
IeHHBIMU B Ta0I1. 31.

Ta6numa 31. [lorepst Macchl sIMII IO MePHOIAM HHKYOALHH

Brp mrruige: 1/115;/%%1,0 c):lyT Ml;[((:);ilim% nl—ll-llgl%lioély"r MI;ISCT;I,M% ulﬂ(i/%li[,o éIyT MEC(Z?;)
Kypst 7,0-7,5 3,545 11,0-11,5 6,5-7,5 18,0-18,5 | 11,5-13,0
Yr1ku 7,5-8,0 3,04,0 12,5-13,0 5,5-6,5 24,5-25,0 | 10,5-12,5
Waneiikn 8,0-8,5 3,0-35 13,0-13,5 5,3-6,7 24,5-25,0 | 11,5-13,0
T'ycu 9,0-9,5 2,8-3,7 14,5-15,0 5,7-6,5 27,5-28,0 | 10,5-11,5
Hecapku 8,5-9,0 3,041 13,5-14,0 6,1-6,5 24,5-25,0 | 12,5-14,0
Tepenenxn 55 3,0-35 9,5 5,8-6,5 15,0 11,5-13,0

Kak 6omnbrmas (cBeime 14 %), Tak u HepoctatouHas (MeHee 10 %) moteps
Macchl SIMI] OTPHULATENHFHO CKa3bIBACTCS HA Pa3sBUTHH 3MOpHOHOB. Bechbma
oracHbI OOJIBIINE ITOTEPH MACCHI B HAYaJle ¥ MaJlble OTEPU BO BTOPOIl Mepu-
on nHKyOarmu. Ilo maHHBIM KOHTpOJIS 32 MOTEpeil MacChl Sl MOXKHO BHO-
CHUTh KOPPEKTHUBBI B PEKUM MHKYOAINH, U B YACTHOCTH B PEXKHM BJIQXKHOCTH.

Yuem npooonsycumenvnocmu unkybayuu u uHmMEHCUGHOCMU BbLIYN-
JIeHusA MOJI00HAKA VMEET OOJBIIOE 3HAUCHHE JUIS OLIEHKU KadeCTBa SUI
pexxuMa MHKyOarmu. [IpomoinknTenbHOCTh MHKYOAlnMu XapakTeph3yeTcs
OTPE3KOM BPEMEHH C MOMEHTA 3aKJIAKH SIMIl B HHKYOATOp M 10 OKOHYAHHS
BBIBOJIA MOJIOJIHSIKA, BBIPAKEHHBIM B Uacax uiu cyTtkax. [Ipu xopomem pas-
BUTHH 3MOPHOHOB NPOJODKUTENIFHOCTh WHKYOAI[MM COOTBETCTBYET IIPO-
JIOJDKUTENILHOCTH SMOPHOHAIBHOTO Pa3BUTHSI JJAHHOTO BHJIA NTHIIBI, TIOPO-
161, Kpocca. [Ipu cHIKeHUH KauecTBa UL, YBETHUYEHUH CPOKA X XPAHECHUS
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U HEKOTOPBIX HAPYIICHUSIX PEXKUMAa MHKYOALWHU MPOAOIDKUTEIBHOCTD pa3-
BUTUS SMOPUOHOB YBEIIMYMBACTCS HA HECKOJILKO YaCOB U JJAXKE CYTOK.

BpeMsi BBIOOPKH MOJIOHSIKA CJIEYET PACCUMTHIBATH C YIETOM BO3pacTa
NTHUIIBI, TTOPOJBI M KPOCCa, TaK KaK OT MOJOION NTHUIBI JISTKUX TOPOA U
KPOCCOB MOJIOJIHSIK BBIBOJUTCS HECKOJBKO PaHbIIE, YeM OT Mepesipoil HITH
NTHUIBI TSDKENBIX mopoJ. CpenHsisi MpoJOKUTEIFHOCTh 3MOPHUOHATBHOTO
pa3BUTHS, HavYajga HAKJIEBa SIMI[ U MHTEHCHBHOCTH BBUIYILICHHS MOJIOJHSKA
Pa3HBIX BUJIOB ITHIIBI IPUBE/ICHEI B Ta0. 32.

Tab6auuna 32. [Ipogo/KNTeTbHOCTH SMOPHOHAIBLHOTO PA3BUTHSA U HHTEHCHBHOCTD
NpoLecca BLLTYIUIEHHS] MOJIOAHSIKA PA3HbIX BUIO0B CEJIbCKOX035CTBEHHOI NTHIbI

Bt i Hauaio Hauano MaccoBblit OxoHYaHHe
HakJeBa BEIBOJIA BBIBOJT BEIBOJIA

Kypsr:

SINYHBIE 19cyr8-129 | 19cyr18-20u | 20cyr6-124 2lcyr1-64

MSICHBIE U

SIMYHO-MSICHbBIE 19cyr 124y 20 cyr 20cyr 124 2lcyr 64
NAVS 25cyr8u 25cyr 124 26cyr 124 27cyr 124
Wupeiiku 25cyr8u 26cyr 124 27 cyr 27cyr 124
MycKycCHbIE YTKH 30cyr 64 3lcyr10u4 32cyr12u4 34 cyr
T'ycu 28 cyr 124 29 cyr 29cyr 124 30cyr 124
Iecapxu 25 cyt 25cyr 124 26cyr 124 28 cyr
Tlepenenku 16 cyt 16 cyr 124 17 cyr 17cyr 124

OavH M3 BaXKHBIX INEPHONOB B PAa3BUTHH SMOPHOHOB — BBIBOJHOM.
HaxsieB 1 BBIBOJ 3aBUCAT OT MHOTHX (JPAKTOPOB, HO Y€M WHTEHCHBHEE OHH
MIPOXOJAT, TEM JydIlle SMOPHUOHBI ITOATOTOBIICHBI K BEUIYIUICHHIO. PacTsHy-
TBHI HAKJIEB ¥ BBIBOJI OOBIYHO SBJISIIOTCS CJICACTBHEM HApyIIEHUS SMOpHo-
HAJILbHOTO Pa3BUTHUSI W3-3a JICHCTBUS KaKUX-THMOO HEraTHBHBIX (haKTOPOB.
OTKJIOHEHUSI B MPOJIODKUTEIBHOCTH WHKYOAIlMM HE BCETAA CHIDKAIOT BBI-
BOJMMOCTb, HO OYEHb 4aCTO yXYyIUIAKOT KA4€CTBO BBIBEJACHHOI'O MOJIOJHS-
Ka, ero MOCJIeAYIOINA POCT U XKU3HECTIOCOOHOCTh (IpHItL. 8).

[TocnenHKyOaMOHHBINH OMOTOTHYECKUI KOHTPOJIb BKITIOYALT:

1) ydeT u aHanu3 pe3ysIbTaTOB HHKYOALIUH;

2) OLIEHKY CYTOYHOTO MOJIOJHSIKA TI0 AKCTEPhEPHBIM M MOP(HOOHOXHMH-
YECKUM IOKa3aTeNsIM;

3) pacnpezeneHrue HEKOHAUMOHHOTO MOJIOAHSKA 110 BUIaM Opaka (eciu
ero KOJIMYECTBO MpeBbImaeT 2 %);

4) MaToJ0roaHaTOMUYCCKHI aHAaM3 W BBISBICHHE MPUYMH CMEPTHOCTH
SMOpPHOHOB;
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5) KOHTPOJIH 32 COXPAHHOCTHIO MOJIOAHSKA B TepBhie 10 aHel BeIpamiu-
BaHUSI.

OueHnky pe3yi1omamog WHKybayuu TPOBOIAT BBIOOPOYHO IO KOH-
TPOJIBHBIM JIOTKAaM, B3STHIM M3 Pa3HbIX 30H HMHKy0aTopa, WIM HO Bcel
mapTuy AU (IpU UCTIBITAHUAX HOBBIX Mozenell mHKyOaTtopos). [Ipu sTom
YUUTHIBAIOT BBIBOJ MOJIOJHSKA, BHIBOJUMOCTD SIHII, KOJIMYECTBO CIAab0TO
MOJIOJHSIKA 1 KaJleK. KpoMe TOro, mo KOHTPOJIBHBIM JIOTKaM YYHUTBHIBAIOT
BCE KaTETOPHUU OTXOAOB HWHKYOAIlMH: HEOIJIOJO0TBOPEHHOE SN0, JOXKHBIN
HEOIIOJ, KPOBSIHOE KOJIBIIO, 3aMEPILHE, 3a10XJIUKH, 001 1 TyMaKH.

Bv1600 Mmon00HsKG — ITO KOMMYECTBO BBIBEICHHOTO KOHAMIIMOHHOTO
MOJIOAHSIKA OT YHCIIa 3aJI0)KEHHBIX S, BRIPAKCHHOE B MPOIIEHTAX.

Bvigooumocms suy — 3TO KOJIMYECTBO BBIBEACHHOTO KOHIHIIMOHHOTO
MOJIOAHSIKA OT YHCJIa OTUIOAOTBOPEHHBIX AL, BBIPAKCHHOE B MIPOLIEHTAX.

Jnd pa3HBIX BUJOB CEJIbCKOXO3SMCTBEHHON NTULBI YPOBHU ITUX IIOKa-
3aTenel JOKHBI COOTBETCTBOBATh JaHHBIM Ta0i. 33.

Tao6nuna 33. CpenHue noka3aTen BHIBOAMMOCTH SIMII M BHIBOJA MOJIOTHSKA, %o

Bu nruist ITopona BriBo MoJtogHsAKA BoIBOIUMOCTS sIHIL
SuuHble 78-85 87-92
Kypst MisicHble 78-86 85-93
SIMYHO-MSICHBIE 78-82 85-90
Yk Tsokensie 70-75 80-85
MyckycHbIe 65-70 78-83
Unneiiku Tsxensle 70-75 80-85
T'ycn Jlerkue 70-78 80-90
Tsoxenbie 65-75 80-89
Iecapku - 65-70 80-85

Monoousax crabwiii u Kaiexu — 3TO KOJIHYECTBO BBIBEICHHOIO HEKOH-
JUIIMOHHOTO MOJIOJHSKA OT YHCJIa 3aJ0XKEHHBIX SHUI], BEIPAXKCHHOE B IPO-
LIEHTaX.

6.6. IlaTHO — NHHOBAIIMOHHAS CHCTEMA /JJISl BLIBOJA

[TaTno — MHHOBAIMOHHBIM KOHIENT COAEpXKaHus Opoiiepa, IPUHIUITH-
AJIBHBIM OTJIIMYHUEM KOTOPOTO ABJIACTCA TO, UTO INTHULA I/IHKy6I/IpyeTC$[ " BbI-
pamuBaeTcsa B oJHOU U Tol xe cpene. Cucrema «IlaTuo» cocTouT U3 ABYX
PSAAOB MHOTOSIPYCHBIX OaTapei, yCTAaHOBICHHBIX IMapajuIeIbHO APYT IPYTY
B OJIHOM NTHYHHKE.

Kaxmas 6arapes coctouT u3 4—6 spycoB MMPHHOHN 234 cM M BBICOTOM
75 cM. JInvHA MOBEPXHOCTH AJIs IPOKUBAHMS NTHULBI ONPEAEISIeTCS IIHUHON
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CHCTEMBI, T. €. B UTOre JJIMHOWH KOpIlyca NTHYHHKA. Takas KOMIIOHOBKa
CUCTEeMbI 000pYZIOBaHMUS CYIIECTBEHHO YBEIHUMBACT )KU3HEHHOE IPOCTPaH-
CTBO IITHIBI, TAK KaK IBIIIIITA MOTYT HCIIOJIB30BATh AJISI IPOKUBAHUS BCIO
MIOBEPXHOCTH sIpyca OT Hadaia J0 KOHIA. B kaxaoM sipyce pacnosoKeHbI
OTJICNIbHBIC TMHUK KOPMITCHHsI U TioeHust (puc. 89).

«[laTno» BeIMONHAET GYH-
KIUIO BBIBOJIA LBIIUIAT, KOTO-
pas B OOBIYHOM HHKyOaTope
OTBE/ICHA BBIBOJHBIM IHIKadam.
JloTkn ¢ WHKYOMpPOBaHHBIMH
SAHI[AMU TPAHCHIOPTUPYIOTCS U3
HHKYOAI[MOHHBIX IIKapOB B
NTHYHUK W TIOMEIIAITCA C
IIOMOIIBIO aBTOMAaTUYECKOMI
CHCTEMBI 3arpy3Kd Ha CIENH-
albHBIE TI0JIO3bS, PAacIoJio-
JKCHHBbIE B BEpXHEH dYacTh
Kaxgoro spyca cuctemsl «lla-

Puc. 89. IITUHUK C yCTaHOBIEHHOM THOY». BBIBOJ LBIIIAT pouc-

cuctemoii atno xomut yxke B «[latmo». Kak

TOJBKO IBIIUIATA BBUTYIIIAIOT-

cs, OHM cpa3y ke TOMAaJaroT Ha JIGHTY COAEp)KaHUs, MpeABAPUTEIHHO 3a-

CTIIAHHYIO TOJICTHIIKOM, M cpa3y ’k€ UMEIOT OCTYI K KopMy U Boze. ITocie

BBIBOJIA NITEHIIOB BCE MOJIOHBI C HEOIIOAOTBOPEHHBIMU SIHIIAMHU U ITyCTON
CKOpJTYIION aBTOMaTH4eCKH youpatorces u3 «IlaTro».

B unkyOaTtopuu MHKYyOAlMOHHBIE SIiIa OMEIIAIOTCSl B HHKYOAIIMOHHbIE
mKadbl, B KOTOPHIX OHU MHKYOHpYIOTCs B TedeHue 18 mueit. Ilocne 3toro
siIa OBOCKOITMPYIOT W TIEPEKJIA/IBIBAIOT B BBIBOJHBIE KOP3WHBI, KOTOPHIE, B
CBOIO OYepe/ib, MOMEMIAIOTCS B BEIBOIHBIE MIKA(bI HA CIEAYIONHe 3 AHS MpH
Temneparype npumepao 36,5 °C. Bo Bpemst aToil ¢asel nHKyOauumu siia
MIPOM3BOAAT OUYCHb MHOTO TEIIa U OJHON M3 CaMBIX Ba)KHBIX (DYHKIUH HHKY-
0atopa SBIIACTCS MPEIOTBPIICHHE MEPErPeBaHUS 3apOABIIICH BT, st
9TOTO MCIIONB3YIOT MOIIHBIA MOTOK BO3/yXa, KOTOPHIH BHITOHSET M30BITOY-
HOe Tern1o. M3-3a BBICOKOM CKOPOCTH BO3AYIIHOTO ITOTOKa HEOOXOANMO TOA-
JIep)KUBATh JIOCTATOYHYIO BJIQXKHOCTb, YTOOBI MPEJIOTBPATUTDH MEPEChIXaHHE
CKODJIYIIBI, YTO MOXET 3aTPyIHHUTh BBIBOJ LBIUIAT. [103TOMY BIaXHOCTH B
nHKybarope Moxer coctaBisith 80 %, a conepxkanne CO, — 1o 1 %.

[TTeH1p! HE BBUTYIUISIOTCS BCE OJHOBPEMEHHO: MEX.IY IIEpPBBIM H IO-
CIETHUM BBUTYNIMBIIMMCS IBIIUIGHKOM MPOXOAWT oT 24 mo 48 wgacos.
OOBIYHO TOCIIE BBIBOJA NTEHIIOB COOMPAIOT M CUMTAIOT U TOJIBKO I1OCIE
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3TOTO TMOMEIIAIOT B CIICIMATbHBIC KICTKH WIIH SIIUKH U BE3yT Ha Opoitnep-
Hy!0 (abpuky. DTO O3HAyYaeT, YTO NTEHIBI, KOTOPbIE BBUTYIMIINCH HEPBbI-
MH, XKIyT Oonee 48 wacoB, mMpekae 4eM OHH HOJy4aT JOCTYIl K KOpMy U
BOJIC B ITHYHUKE.

IIpu pabore ¢ cucremoii «Ilatno» 18-gHEBHBIE MHKYOHMpPOBAHHBIC SHIA
Ha WHKYOAQIlMOHHBIX TEJNEXKax TPAHCHOPTUPYIOTCS M3 HWHKYyOaToOpusi Ha
OpoiinepHyto (abpUKy B CIIEIIAIBHOM TPY30BHKE CO BCTPOCHHBIM YIIPaB-
neHueM knumaroM. IlpakTudeckuil OnBIT MOKa3bIBAaeT, YTO HA 3TON cTaauu
pa3BUTH 3MOPHOH B siille HOPMAIBHO MEPEHOCHUT MaJCHUE TEMIEPaTyphl
naxe 1o 31 °C. Kak tombko temneparypa B «I[latno» cHoBa mogHuMaercs,
SMOpPHOH TIPOAOIIKAET aKTUBHO Pa3BHBATHCSA, M CIIYCTS BCETO HECKOJBKO
4acoB fAllla HAYHYT BbUIYILUIAThCA. Tak kak «Ilatuo» mpennaraeT HaMHOIO
OoJIbIle KM3HEHHOTO MPOCTPAHCTBA, YeM TPAIULHOHHBIA MHKYOaTop, TO B
aT0i1 cucteme B 20-30 pa3 Oosblie 00beMa BO3/IyXa Ha KaX/OTO LbITUICHKA.

3T0 O3HayaeT, 4TO TEIIo, NPOU3BOJMMOE WHKYOHPOBAHHBIM SHIIOM,
CIIOKOMHO pacrpesiesigeTcsl Aake HU3KUM MOTOKOM BO3/yXa, a €CTECTBEH-
HBIC YCJIOBHS AJISI BBIBEJCHHMS JOCTHTAlOTCA HaMHOro mpoiue. braromaps
c1aboMy BO3AYIIHOMY IIOTOKY BIaXHOCTh BO3JYyXa MOXET COCTaBIATh
40 % 0e3 pucka BBICBIXaHUS CKOPIyIbL. Takum 00pa3oM, HHKyOHpOBaHKE B
«[Tatno» mpoucxoauT Oojiee eCTECTBEHHBIM IIyTeM U HET HEOOXOJUMOCTH
YMEHBIIATh IIEPHOJ] BHIBOJA, TAK KaK IEPBbIH BUTYMBIINICS IBIINICHOK HE
MKJIET, TIOKa BBUIYIIATCS BCE OCTaJbHbIC. BhuTynuBIITHECS NTEHIBI OMAIAl0T
C MHKYOannOHHBIX JIOTKOB Cpa3y Ha MOJCTHIIKY.

IIpaxkTrKa TOKa3bIBAeT, YTO IBIIUIATA UMEIOT UCATBHYI0 BO3MOXKHOCTD
BBUIYIUISITECSL M3 SHI@, €CIIM OHO PAacIO0KEHO BEPTUKAIBHO. DTO OBUIO
MIPOAEMOHCTPHUPOBAHO B XOJ€ SKCIHEPHUMEHTANbHBIX BBIBOJOB. Takoi ke
s¢dexT HabaroqaeTCsl U IPU UCTIONb30BAaHUN cHUcTeMbI «llaTHoy, rie Mox-
HO J00UThCs 0oJiee BHICOKOW BBIBOJMMOCTH 1O CPaBHEHHIO CO CpeIHEecCTa-
THUCTUYECKHMH TTOKa3aTEeIIIMH.

B oTnmume oT HHKYOAaTOPOB, B KOTOPBIX KOJMYECTBO NTHUIIBI CIUTAETCS C
TIOMOIIBIO CTICIHAIBHBIX CUETUYUKOB cpa3y mocie BbIOopkH, «IlaTno» cum-
TaeT KOJINYECTBO HEeBbUTynUBIINXCS Aull. To ects B «IlaTHo» HET BEIOOpKH
TOJIBKO YTO BBUIYIMBINMXCS NTEHHOB. biaromaps Goiiee ecTecTBEHHOMY
KJIUMAaTy BO BpEMs M cpa3y IOCJie BBIBOJA, a Takyke Hamboee 6IaronpusT-
HBIM YCJIOBHSIM, B KOTOPBIX MMPOXOAMT IMPOIECC BHIBOJA, KAYECTBO HTHIIH B
«Ilatno» oueHs BBICOKOE. B 3TO# cucreme cymecTBeHHO Oojiee HU3KHUHA
YPOBEHb BTOPOCOPTHON NTHIBL. Bo BpeMs €XeIHEBHOTO OCMOTpPa HTHUIIHI
LBIIUISITa HU3KOTO KayecTBa U3BJIEKAIOTCS, TaK JKe KaK M Ha OOBIYHBIX (ad-
pukax. OTCyTCTBHE MPOIETypPHl BEIOOPKH LBIIIAT HE BIEYET 3a co00i mo-
BBILIEHHYIO CMEPTHOCTD B IIEPBBIC JTHH.
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B nepenneit TOpueBoil uacTu
xopmyca «lIlatmo» pacnonoxeHa
CHCTEMa TPAaHCHOPTHPOBKH HMHKyOa-
LIUOHHBIX JIOTKOB, KOTOpas aBTOMa-
TUYECKH 3arpy’KaeT JIOTKU Ha spy-
CBI, a 3aTeM, TOCJe BBIBEACHUS, aB-
TOMAaTHYECKH BBITPYKAET HX C SPY-
COB, HO YK€ 3a{HET0 TOpLa KopIyca.
YcraHOBKa M CHATHE JIOTKOB Ha
TpaHCIIOPTEp — I3TO HE CJIOXKHBIN
MPOLECC, € KOTOPBIM CHPaBUTCS
Jaxe oauH yenosek (puc. 90).

Cucrema «[latro» coctout u3

Puc. 90. Cucrema TpaHCIIOPTHPOBKH JBYX MHOTOSIpYCHBIX Oartapeii, pac-

HMHKYOAIHOHHBIX JIOTKOB TOJIOKEHHBIX OTKPBITBIMU YaCTIMUA
JPYT K Apyry. Mexay aTumu 6arapesiMyu IpOXOAUT LEHTPAJIbHBIA KOPHIOD,
B KOTOPOM BEHTUIIATOPBI, PACHON0KEHHBIE B MOTOJIKE, CO3/AI0T 30HY HU3-
KOT'O JIaBJIEHUS, a TI0 HAPYXHBIM CTOPOHAM NPOXOMIAT ABAa BHEIIHUX KOPH-
nopa (puc. 91, 92). Buenrsue cTopoHsbI 6atapeit 060pyI0BaHEI PO3PAUHEI-
MU MHCIEKI[HOHHBIMU JIIOKaMHU, KOTOpPBIE B CIy4ae HEOOXOIMMOCTH MOTYT
OBITH OTKPBITHI AJIs AocTyma K nrune. C depraka HaJl CHCTEMOH MOATOTOB-
JICHHBI BO3JyX IONAAAeT BO BHEIIHUE KOPUIOPBI 4YEpE3 YIPABISAEMBIC
IIPUTOYHBIE KJIAMIAHBI B TOTOJIKE.

Puc. 91. LleHTpanbHbIH MPoxox Puc. 92. Brennuii kopunop

B Xoae e)KeI[HeBHOﬁ HWHCIICKOHU MPOBEPAIOTCA YCIIOBUA COACPIKAHUA
NTUIIBI, @ TAKKC BBIABIAIOTCA PA3JIMYHBIC ACIICKTHI yXOJa 3a HTI/I].[ef/'I, TpE-
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Oytomue Kakux-1rdo n3MeHeHu. [Ipu ycinoBum ropa3go OOJBIIEro KOJIH-
YyecTBa NTHUIIBI BPEMEHHU 3aTPauyMBAETCsl HA MHCIEKIHIO CTONBKO XK€, CKOJIb-
KO Y NpHU TPaJAULIMOHHOM colepkaHuu. [lisl ynpolleHus: JaHHOH mpoueny-
pBl IpeaycMOTpeHa CIielualbHas MHCIEKIMOHHAS TeJeXKKa Ha KaKAYIo
cTOpoHy cucteMbl «IlaTtnoy.

Tak e Kak W B OOBIYHBIX NTUYHUKAX, B cuUcTeMe «[laTHO» MOJKHBI
MOAJEPKUBATHCS XOPOLIME CaHUTApHO-TUTMEHHYecKue yciosus. Ilpenmy-
mectBoM «IlaTro» sBIsieTCS TO, YTO PAOOTHHKAM HE HYXXHO XOIUTH IO
MIOMETy W MeXIy HeluisiTaMu. CHucTeMa CIpOEeKTHpOBaHAa TakKuM 00pas3om,
YTO YHCThIC MAaTCPUANbl, 2 UMCHHO WHKYOAI[MOHHOC SHI0 M CBEXKas IMOJ-
CTUJIKA, MOCTYNAIOT B HETO C OJHOW CTOPOHBI, @ IOMET, HEOIJIOJOTBOPEH-
HBIE ffiI[a U MOJpOCIIas NTHLA BRIBOAATCS ¢ Apyroi. C MOMOIIBIO TaKOrO
METO/1a Pa3EsAI0TCS MOTOKH YUCTOTO U IPA3HOIO MaTepUaloB, IOATOMY U
PHUCK MHOHUITUPOBAHUS MUHUMAJICH.

Jns BakumHaMK LBIULIT, BBIPAIEHHBIX B cucteMme «llatno», ucnosn-
3yeTcsl TaKOH )K€ CIpeii-MeTo/, KaK U B OOBIYHBIX NTUYHUKAX. Mcmonbp3oBa-
HHUE CBEPXJJIMHHOTO CIpesi MO3BOJIIET 0e3 MpoOiieM JOCTaTh A0 KaXKIOTO
UBIIUICHKA. BaknuHanms Takke MOXET ObITh OCYIIECTBJIEHA HOCPEICTBOM
CHUCTEMBI TOCHHUS.

CymecTByeT psii MIPEUMYLIECTB B MOMEHTAJIBHOM JOCTYIE MBIIUIAT K
KOPMJICHHIO ¥ TIOGHUIO CPa3y IMOCIEe WX BBIBOAA. 3a MOCIECTHUE TOABI OBLIO
MIPOBEICHO MHO>KECTBO OIBITOB, JOKA3BIBAIOIIMX 3TO, HO M3-32 TPYAHOCTHU
peanu3aniy TaHHOW 3aJadyd B CYHICCTBYIOIIUX HHKYOATOPHUSIX JOCTYN K
KOPMJICHHIO U TIOCHHMIO B TIEPBBIE MUHYTHI JKU3HU UBIJIEHKA ITUPOKO HE
MIPUMEHSIETCS.

B nayuHoIl 1uTEpaType UMeeTcsl MHOTO MCCJIeI0BaHUM, B X0/1€ KOTOPBIX
YCTaHOBJIEHO, YTO PAaHHUU JOCTYN NTEHLA K MHUIIE BIMAET HA BCAaChlBaHUE
KEJNTOYHOTO MEIIKa M Pa3sBUTHE KUIIEYHOHN CHCTEMBI IbIIUIeHKa. bputo mo-
Ka3aHo, YTO OOeCIIeYCHNE MTHUIIEI MUIIEH W BOAOH HAa paHHEM 3Tale Pa3BH-
THS TIOBBIIIAET YCBOSIEMOCTh MUTATENBHBIX JJIEMEHTOB U YJIYYIIAeT KOH-
BEpPCHUIO KOpMa, YTO B PE3yJbTaTe MPUBOAUT K JIYUILIEMY PA3BUTHIO JKEIY-
JIOYHO-KHIIEYHOTO TPAKTAa, MBIIIEYHONH MacChl | HMMYHHOU CUCTEMBI.

B «IlaTmo» mcmomnp3yercs cucteMa KOpMmileHHs Vencopan, paspabo-
TaHHas ¥ NPOM3BEIEHHAs KoMmanueid Vencomatic. Ha kaxmom sipyce cu-
cremsl «IlaTHO» ycTaHOBIEHAa OJHA JIMHUSA KOPMIICGHUS C JOCTATOYHBIM
KOJIMYECTBOM KOpMyIIeK. PacmpepeneHune kopMa MO KOPMYILKam OCY-
IIECTBISIETCS C TIOMOIIBIO NIHEKOBOW cucTeMbl. biaromaps rubkoctu
ITHEKa KOPM OBICTPO paclpeielsieTcs M0 KOPMYIIKaM, a cama CHCTeMa
nerko obcmyxkusaercs (puc. 93).
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B «Ilatno» ucnonb3yeTcs HUMNIENbHAs CUCTEMa IOEHUS Majlol Ipo-
IyCKHOHM criocoOHocTH. Ha kaxkaoM sipyce yCTaHOBJICHA OJIHA JIMHHS IOe-
HUSI C IOCTaTOYHBIM KOJIMYECTBOM HHUIIIEIEH, a TAKXKE C CHCTEMOH oabeMa
JUIS peryJINpOBaHUS JIMHUY 110 POCTY NTHULBL. JINHUM OEHUS JIETKO MOIOTCSA
(puc. 94).

Puc. 93. Cucrema kopmieHus Puc. 94. Cucrema IoeHus

Cuctema OCBEIIEHHS COCTOUT U3 (PIIyOpPECLEHTHBIX JIAMIT JHEBHOTO CBE-
Ta MOJHOTO criekTpa. JlaHHas cucteMa o0opy0BaHa ITOJHOM PeryIHpOBKON
sApKocTH. OCBEIIEHNEe MOXET OBbITh YCTAHOBJIEHO B KOPHAOpPaX C KaXIOH
CTOpOHBI cucTeMbl «IlaTHo», MpH TOM HCHONB3YIOTCS KaK BEPTHKAIBHO
cBHcatolue MIadoHbl, TaK U IIa(OHbI, MPUKPEIUICHHbIE Ha CTeHBI. [ 1aB-
HOE MpPEUMYIIECTBO JTAaHHOW CHUCTEMbI 3aKJIH04YaeTcss B BO3MOXHOCTH 00-
CITy’KMUBaHUsI IMHUH OCBEIICHNS B KOPUIOpE KOpITyca.

Ilo mepe moapacTaHusi OTHIBI U MPU TEIUIOW IOTOAE HEOOXOIUMO
yAansTh u30BITOYHOE Temio u3 Kopmyca. OOBIYHO 3TO peanusyercs 3a
CUCT MOBBIMICHUA YPOBHA BEHTUIIALIUUA. B «llatnoy» 310 Takxke BO3MOKHO C
MOMOIIBI0 BEHTUJISIIMM MPOCTPAHCTBA TOJ JIEHTOH, Ha KOTOPOH cojaep-
XKHUTCS NTHLA. B maHHOM ciyuae Temno yOupaercs M3-IIOJ HTHIBI, YTO
HaMHOTO 3((eKTUBHEE, YEM NPOIyCKaTh OIPOMHOE KOJMYECTBO BO3JyXa
CKBO3b TIOMEILEHHE, B KOTOPOM COAEPKUTCA NTHLA. [lox NEeHTBl MOXeT
ObITh HampasieHo 25 % BeHTWISIIMU. Bo3ayX, IpU NPOXOKAESHUH TI0]
JICHTOW W NMONAaJaHWU B LEHTPAJIbHBIA KOPUAOP, MOKET OXJIaXIaTbCA Ha
7 °C. Takoe oxJaXIECHHWE Ha ypPOBHE ITHIbI O3HAYAECT OXJAXKAAIOLIYIO
crmocoOHOCTh 3—4 BT Ha KaXayIo TOJIOBY.
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C moMompi0 BEHTHISIIMOHHON CHUCTeMBI B Kopiryce «IlaTtmo» Bcerna
MOXeET OBITh CO3/1aH KJIMMAaT, TOYHO MOAXOASAIIMI JUIsi KOHKPETHOT'O JTara
pa3BuTH NTUIBL. B mporiecce BEIBOAA HBIIIIAT BO3AYX B KOPITyCE PEIUPKY-
JIUPYET, TAKXKe KOHTPOJIUPYETCS YPOBEHb BIAXKHOCTH.

BaxHyro poib B cUCTEME BEHTH-
nmsammu Kopryca «[latio» wurpaer ar-
POKIIMMAaTHYECKOE YCTPOWCTBO — Tell-
noobmeHHuk  (puc.  95).  Arpo-
KIIMMaTHYECKOE YCTPOWCTBO YCTaHAaB-
JUBAeTCS Ha YIHIE I MOATOTOBKH
(monorpeBaHus) CBEXKETro BO3AyXa 3a
CYeT WCIIOJIF30BAaHHOTO BO3AyXa, BBI-
Xozduiero u3 nTudHuka. Ipu ucnoms-
30BaHUU JAaHHOTO O0OpPYIOBaHUS 3a-
HMCTBYETCSI TOJBKO TEIUIO BBIXOJS-
IeTO BO3MIyXa, MPU 3TOM CaMH BO3-

Puc. 95. Temoo6MeHHMIK JyIIHBIE TTOTOKH HE IMepeMeIINBaIOT-

cs. OTO OBUTO JOCTHTHYTO Onaromapst

HCIIOJIb30BAaHUIO TIPHHIIMIIA NPOTUBONOTOKOB, KOIZIA XOJIOMHBIM YIUYHBIN

BO3/IYX MPOXOAUT CKBO3b PaIHaTOp M HArPEBACTCS BBIXOIAIINM W3 ITHYHHUKA
BO3/1yXOM, KOTOPBIi TaKKe IMPOXOIUT CKBO3b PaAHATOP.

DddexruBHOCTS TerIOOOMEHHHKA cocTaBisieT 80 %, YTO MPUBOIUT K
3HAYUTEIbHONH SKOHOMHH SHEPTuH. VICIOoNb30BaHNE CBEKETO BO3AyXa I03-
BOJIIET CO3/1aTh OTJIMYHBIA KIMMAT JUIS NTHUIEL [IpOU3BOANTENBHOCTE Tell-
noobmenHuKa cocrasisier 0,35 M° Ha ntuny B 4ac. Takum oOpasom, arpo-
KJIMMaTH4YeCKOe YCTPOHCTBO MOJXKET IIOJIHOCTBIO O0ECHEeYMBATh CBEXUM
BO3/IyXOM TTHUILy 10 Bo3pacta 12 nuell. JlJanHOoe oOopymoBaHHME JIETKO 00-
CITy’KMBaTh ¥ YUCTUTH 33 CUET BO3MOXKHOCTH CHATHS BEpXHEH KPBIIIKH.

[Noxazarenem xopomero KIuMaTa
Ha yYpOBHE MTHI[ SBJSIETCS KA4eCTBO
noxctuiku (puc. 96). C xopormm
YPOBHEM BEHTHJISAIMM MOJICTHIIKA
ocraercd CyXOM M BO3AYIIHOW. B
CBOIO O4Yepe]b, XOpolIee KauecTBO
MOJCTHIIKA OKA3bIBACT TOJIOKUTENb-
HOE BIIMSHHE Ha 3]J0pPOBbE NTHIIBI, B
YaCTHOCTH, OTCYTCTBYIOT HPOOJIEMBI
C JIarlaMH ¥ KITFOBaMH.

Ilepen HavamoM HOBOIO MPOM3-
BOJACTBEHHOTO LUKJIAa MOJCTUIKA

Puc. 96. IToxctunka B cucteme «Ilatro»
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MOJAETCSL HAa JIEHTY MOMETOYAAJIEHHS C TIOMOLIBIO aBTOMAaTHYECKOW CUCTe-
MBI HoAaud NOACTUIKH. OT LEHTPanbHOTO XpaHWIIHIA MOJCTHIIKA NIEPEHO-
curcs k cucreme «[latno» ¢ moMoIIb0 rHOKOTO ITHEKa.

3aTeM NOJCTUIIKA MTOAAETCs Ha BKIIIOYEHHYIO JICHTY COAEP KaHUs ITHLBI
U TakuM 00pa3oM pacmpenensiercs no Bceld ee mimHe. Cucrema mojaadu
MIOJICTUIIKM 000pY/I0OBaHa aBTOMAaTHYECKUM OTKJIIOUCHHEM. B LeHTpanbHOM
XpaHWIUILE MMeeTcs] OYHKep C BPAIIAIOMIMMMCS JIONACTSAMH IS HPeloT-
BpAIICHNs CKAIUTMBAHUS W CIMIAHUS MOJCTUIIKH, TAKUM 0Opa3om obecre-
YMBAETCs IOCTOSTHHASA U paBHOMEPHAs 10Ja4a ee.

JIng cObopa NTHUIBI B CHCTEME
> HCIIONB3YETCs JICHTA, Ha
'4£F 1 ntuna coxepxkurcs. Ilpu
OM 3aIlyCKE JICHThl B 3a]-
DIIC KOPIlyCa CHUCTEMBI LIbIII-
MOJCTUJIKA Pa3AEIA0TCs
IbHBIM KOHBEHEPOM, TaK 4TO
BBIBOJIUTCS. U3 KOpIyca Ha
oM KoHBeiepe (puc. 97).
OCBOOOXIAIOTCS OIWH 32
¢ moMompo JHPTA, ycTa-
hfOIero  KOHBeiep cOopa
Ha HY>XHYIO BbICOTY. B cu-
[Tatno» nTHIa MOXET OBITH
TPAHCIOPTHPOBAaHA B NTUYHUKU U
Puc. 97. Konseiiep cOopa nTuiist yIakoBaHa ME€XaHWYECKH B KOHTEM-
HEpBI JUIs JIOCTABKH B YOOMHBII 11EX.

Crnenuanuctsl 1Mo OpOWIEpHOMY NPOW3BOACTBY OTMETHJIM CIIEIYIOIINE
npeumyiiecTBa cucteMbl «llaTno»: mokasarens BBIBOJMMOCTH Bbllle Ha 2—3
%; MOMEHTAJILHBIN JIOCTYII LBIIUIT K KOPMY M BOJIE; OOJIbIIMK HavaJIbHbIH
BEC LBIIUIAT; Jy4lIee KauecTBO MTHIIBI, a TAKXKE MEHBIIAsi CMEPTHOCTh; pac-
X016l Ha oborpeB Ha 50 % MeHble Oyarogapsi KOMIAKTHOM KOHCTPYKIMH 1
HCIIOJIb30BAaHUIO CUCTEMBI PEKYyTIEpalUY TeIlIa; aBTOMATH3aLuUsl PyYHBIX OIe-
panuii TAKMMU CIELUaIbHBIMU PEIICHUAMH, KaK CHCTeMa sl TPaHCHOPTHU-
POBKH JIOTKOB (25 TBIC. SIMI[ B Yac), Mojayua MoJICTHIIKH, CIpei-BaKIIMHALINS 1
crcteMa cOopa M orpy3ku OpoiiiepoB; ObICTpast U JIerkasi YuCTKa.

ITocne ka)kmoOro IUKJIAa HCIIONB30BAaHHUS CHUCTEMa JOJDKHA OBITH TIIa-
TenbHO BbIMBITA. [Ipm 3ToM «[laTHO» CHPOEKTHpPOBaHA TaKWUM OOpazoM,
9TOOBI YOOpKa BBIOIHATACH C MUHUMAIBHBIMH yCHIHAMU. biarogaps xoH-
CTPYKIIMH CHUCTEMBI IIOMET COTPHKACAETCS TOJIBKO C €€ TUIAaCTHKOBBIMH Ya-
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cTsaMu. JIeHTBI TIOMETOYJAJIEHUS YCTAHOBJIEHBI C HEOOJIBIINM YKJIOHOM, a
CUCTEMA JICTKO OTKPLIBACTCA, YTO obecrieunBaeT JICTKYIO MOﬁKy Booit. Tem
Goiee B KOHIIC IHMKJIa BbIpalllUBaAHUA MOMCT YAAJIACTCA U3 CUCTEMbI OJHO-
BPEMCHHO C HTHHeﬁ, Tak 4To «IlaTHo» 0cTaeTCs TOJBKO BHIMBITh.

6.7. [lepuox paHHEro coaep:kaHUsi NTULBI (OPYIUHT)

IlepBble AHM KM3HU LBIIJIEHKA HAa3bIBAIOTCA MEPUOJOM PAHHETO COJEpP-
KaHWsA, Wi OpynuHroM. Bo BpeMs meproja paHHETO CONepKaHHS ITBITUIC-
HOK HE MOJET CaMOCTOSITENIbHO PETYJIHPOBATh TEMIIEPATypy CBOETO TeEla.
Temmneparypa Tena OyaeT MEHSITHCS B 3aBUCHMOCTH OT (DaKTOPOB OKpYIKa-
IOIIeH cpebl (TeMIepaTyphl, CKOPOCTH IBIKCHUS BO3IyXa U BIaXXHOCTH).

Ecmu ¢akTopsl okpyxaromen cpensl, a IMEHHO TeMIepaTypa U CKO-
pOCTb BHKEHUS BO3[yXa, HEONTUMAJIbHbIE, OHU HANPAMYIO MOBIHAIOT HA
TeMIeparypy Teja uplivieHka. Eciau TeMnepaTypa Tena CIMIIKOM BBICOKast
WK CIIMIIKOM HH3Kasl, IBIIJICHOK HE HAYHET €CTh U IHUTh U (WJIH) UCIBITAET
ctpecc. llepBble NHM KU3HM LBIIUICHKA UMEIOT peularollee 3Hau€HUe it
MOCJHEAYIOMNX TEXHUYECKUX PE3yJIbTaTOB BCEro NEPHOJia BhIPAIMBAHUS.
[pirsIeHOK aOCOIOTHO 3aBUCHM OT BHEIIHHMX YCJIOBHH, KOTOPBIC 00eCIeU -
BAIOT JIJISl HETO T€, KTO €r0 BBIpAIMBACT (MIEPCOHAT MTHIIC(EPMBI).

KonTtpons nepuona paHHero coxepkanus TpeOyeT mpodeccHoHaIn3Ma
Y MOCTOSIHHOTO BHUMaHMsl. DaKTOPhl OKpYKaIOLIEN Cpebl, TAKUE KaK TeM-
neparypa Bo3Ayxa U 10Jla, CKOPOCTh JBUKEHUS BO3JyXa, yPOBEHb BIa)KHO-
CTH, TSDKEJIO KOHTPOJIUPOBATh B NTUYHHMKAaX. OTKIOHEHHS OT HOPMBI IIPHU-
BEIYT K YXYIIICHUIO TEXHUYECKUX pe3yJbTaToB. [IpakTHueckuil onbIT mo-
Ka3bIBAa€T, YTO OTCYTCTBHE KOHTPOJISI YCIOBUHM B IIEPUOJ PAHHETO COAEpIKa-
HUS TIPUBOJUT K BHICOKOMY TaJIeXy B MEPBYIO Heaemto u, boiee Toro, co-
3/1aeT OOJBIIYI0 HEYCTOWYMBOCTD JalbHEHUINEr0 pocTa, KOHBEPCUH KOpMa H
JIPYTUX OYAYIINX TEXHUYECKUX PE3YJIbTATOB.

ITo »TiM mpuunHaMm § et Hazaj rojutanackas pupma «XeuTex» Hauana
HCCIIeIOBAaHUE U Pa3padO0TKy CHCTEMBI, KOTOpas CMOXKET KOHTPOJIHUPOBATH
KpUTHYEeCKHE (DAaKTOPBI OKPYKAIOIICH CPeabl BO BpPEeMs IEpHOJA PAHHETO
conepxanus. Xeubpya — cuctema, crielMaibHO pa3paboTaHHasi Ui KOH-
TPOJISL CpeAibl B MEPBbIE AHU KU3HU LBIIUIAT — B IEPUOJ PAHHETO COJEpIKa-
HUS, WK OpyIUHTA.

ITociie BBIBO/IA CYTOYHBIX IBIIIAT MOMenatoT B 010k «Xeubpym». B
9TOH CHUCTEMe KOHTPOJIHPYIOTCS Takue (aKTOPHl BHEIIHEH Cpejbl, KaK TeM-
neparypa, CKOpOCTh JBYDKEHHUs BO31ayxa, BiaxHocTh W CO,. Ilpimuisita
HMEIOT MPSMOM JOCTYN K BOJE, KOPMY M CBEXEMY BO3AYXYy. Tak Kak y
LBITUIAT ITOCTOSIHHAS ONTUMAalIbHAs TeMIleparypa Teja, OHU cpa3y e Hauu-
HAIOT €CTh U MUTh U 3TO JaeT UM CTUMYJ JJisl Xopoliero pa3sutus. [locie
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9eThIpeX JHEH COAep)aHWs IBIIUIAT MEPEBO3AT B NMTHIHUKH JUTS albHEH-
nrero BeiparnuBanus (puc. 98).

B «Xeubpyn» upimidra pasme-
‘ marTcs B 12 CeKIUsAX, B KaXKJI0H U3
HUX €CThb TEMIIEPATypHBIE NATYUKH,
'l KOTOpbIC M3MEPSAIOT PEANbHYIO TeM-
h l :: neparypy Bosayxa. biok ympasie-
" Hua «Xeubpyn» wucmnomesyer JTy
,: nHpOopMaNUIO OIS PEryIHUpPOBKH
! - Temmeparypsl B paauaropax. Korza
| BO3AYX NPOXOAMT Yepe3 paauaTop,
’ ' OH OXJIaXJIAeTCs HMJIM TOJOTPEBACT-
- ca 10 HIeaTbHON TeMIlepaTypsl (10
% | 3a]aHHOTO 3HAYCHUS).
«Xeubpyn» ocHalleH 3anaTeH-
TOBaHHBIMH  TIepPOPUPOBAHHBIMH
Puc. 98. brok «Xeuabpym» paaMaTopaMu, depe3 KOTOpHIE BEH-
THWJIATOP C NPSIMBIM IPUBOJOM IIPO-
TaJIKUBaeT Bo3ayX. Ilepdopamnms B paxuaropax coznaer abCOIIOTHO paBHO-
MEpHBbI JTaMHUHAPHBIN BO3AYIIHBIA NOTOK MOIIHOCTHIO 0,3 M/C.
bnaromaps perynmpoBke TemIiepaTypsl BO BceX 12 CEKIMAX M JBHXKE-
HUIO BO3/lyXa C ONTUMAaJbHON CKOPOCTBIO «Xeubpya» rapaHtupyer OnTu-
MaJIbHYI0 ¥ OJHOPOAHYIO TeMIlepaTypy Tesa IplUIeHKa, paBHyto 40 °C.
L{pIIEHOK CMOJKET HCIIONB30BaTh BCE CBOM NMHTATEIbHBIE BEIIECTBA (3Ke-
TOK U KOPM) JUISl pOCTA.

Kaxnast JTroneka'™ B pesyibrare
cBoell KoHCTpykuuu BMmemaer 50
UBIIUIAT, KOTOPBIC HMCIOT HpHMOﬁ
JIOCTYH K CBEXeil Bole, KOpMY, CBeE-
JKeMy BO3LyXy U cBery. Ilnomans
Jronex™ 4000 CMZ, T. e. 80 cM® Ha
LBIIUIEHKA, Ui OOeCHedYeHus Xo-
polieil BEDKHBAEMOCTH H XOPOIIHX
ycioBui coaepikanus (puc. 99).

Panuatopel «Xeubpyn» ocHa-
OICHBI JKelmoOaMu Ui TOCHHS, B

e o e o 4 8 et 4 - KOTOpBIE MOCTYIIAET CBEXas BOJA.
Ee temnepaTypa Bcerna noajepiku-
Puc. 99. JTronbka™ st COJICPKAaHMs UBITLIAT — BAETCS HA OJHOM YpPOBHE — 12 °C

122



(puc. 100). Llpmuisita UMEIOT JOCTYI K CBEKe# Boae B pamuyce 0,5 M, a
(GpoHT moeHust cocTariseT 1,6 CM Ha OJTHOTO IIBITUICHKA.
ITo obenm croponam JIrompku™ HaXOZSATCS KOPMOBBIE KEJIOOBI, KOTO-

pBle 3aIOJHSIOTCS BPYYHYIO WM aBTOMAaTHYECKH C MOMOIIBIO CHCTEMBI
nosupoBanus (puc. 101). OHK cofepkaT IOCTATOYHOE KOJMYECTBO KOpMa
JUIsl BBIpAIIMBaHUs LBILIAT HAa HPOTSHDKEHMH YeThipeX aHel. PaccrosHue
MEXy IBIIUICHKOM B KOPMOBBIM Keno0oM He npeBbimaet 0,5 M.

Puc. 100. JKeno6 juist noeHus Puc. 101. KopmoBoii sxeno0

CBexnit Bo3ayx mnocrymnaet B 0110k «Xeubpy» 10 yHUKaIbHON cucTeMe
BEHTIJISIIINH, KOTOpas pa3MellieHa CBEpXy HaJI MOTOIKOM Oioka (puc. 102).
DTa cucTeMa BEHTWISIIUM MOAKIIOUEHA K KAXKIOMY WHANBUAYAILHOMY pa-
nuatopy. CBexuil BO3AyX Iojaercst B OJIOK yepe3 BIyCKHbIE (DOPCYHKH,
BCTPOEHHBIE B PAZHATOp, KOTOPBIE pabOTaIOT Ha U30BITOYHOM JABJICHUH, 32
CYeT Yero oTpabOTaHHBIA BO3/1yX HHUKOTJAa HE BO3BPAILACTCSl B CHCTEMY
moJia4u CBEXKEro BO3AyXa. HI)IH.]'IHTa BCErjja HaxodATCA Ha paCCTOIHUU HE
6ostee 0,5 M OT TOUKH ITO/1a4M CBEXKETO BO3YXa, TaK KaK HA KayKIAOM paaua-
Tope pasmeriaercs no 84 BmyckHbie (Gopcynkn. OObeM Momayn CBEKEro
BO3/lyXa OCHOBaH Ha peatbHOM ypoBHE CO; U BIaXKHOCTH.

biok «Xeubpyn» ocHalleH CBETOAMOAHBIM OCBELICHUEM, KOTOPOE SIB-
JSieTCsl OYEeHb DHEProcOeperarommnmM, He BBIJCISIET TEIIo, YTO MPEeaoTBpa-
IIaeT ero BIHMSHKE Ha Temreparypy Bosayxa (puc. 103). biok ynpasneHwus
«Xeubpyn» 1mo3BOIAET YHpPaBIATH CHENUAIBHBIMA MPOTrpaMMaMH OCBeIIe-
HUS: «I€HBbY (IUIs1 KOPMIIEHUS!, IOCHHS) B «HOYbY» (BpEMs CHa, IepeBaprBa-
HUSI ITUIOU ¥ Pa3BUTHsI). VIHTEHCMBHOCTh OCBELICHUS OJMHAKOBAas BO BCEX
Jlronbkax '™, a 6110k «Xeubpyn» He IMeeT TEMHBIX TOYeK (yTIIOB).
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Puc. 102. Cuctema BeHTIIALHH «Xeubpym» Puc. 103. Cucrema ocBenienus «Xeubpym»

KonTtpons nmeprona panHero coaepxanus (OpyAnHTa) rapaHTHPYET:

e YMEHBILEHUE 3aTpaT Ha 00OTPEB BO BpeMs IEpPHOJIa PAaHHETO COlep-
JKaHHUS 32 CYST HCIHOJIB30BAHMS M3OJALMOHHBIX NAHENei BBICOKOTO Kade-
CTBa ¥ MHUHHUMAIILHOW BCHTHJIAIINH, & TAKIKE CAMOPETYJIHPYEMON CHCTEMBI
BO3BparTa TeIa;

e CHIKEHHE TIOTPEOJICHHS IICKTPOIHEPTHH, TI0 CPABHEHHUIO C TPAIHIIU-
OHHBIM CIIOCOOOM, MPU MPUMEHEHHH KOTOPOTr0 HEOOXOIMMO KOHIHIHOHHU-
poBaTh OoJIbIINE 00BbEMbI KYOMYECKNX METPOB BO3/1yXa;

o Oosiee 3(QdeKTHBHOEC HCIOJIB30BAHME NTUYHHKA, MOCKOIBKY B TOJ
MOJKHO C/IeJIaTh Ha OJUH 000pOT OOJIbIIIE;

e YIy4IICHHE PA3BUTHS LBILIAT (YBEIMYCHUE HX JAJIHHBI);

e CcHIDKeHHe ypoBHs BeiOpoca CO, B atMocdepy;

e TOBBILICHUE OJJHOPOIHOCTH CTA/a;

e CHI)KEHHE MPOICHTA TTa/IeKa.

KonTpoabHbie BONpochI

1. Pacckaxxute 0 TEXHOJIOTHH cOOpa MHKYOAlMOHHBIX SHUI] CELCKOXO-
3AMCTBEHHOM NTHUIIBI.

2. Kak npoucxoJuT TpaHCIIOPTUPOBKA sl B MHKyOaTop? Kakue mpaBu-
JIa TIPH 3TOM CIIEYeT COOIIF0aTh?

3. [loyeMy He pEKOMEHAYeTCsl XpPaHUTh WHKYOAalMOHHBIC sila JJTH-
TeJIbHOE Bpemsi?

4. HazoBuTe CPOKH | yCIOBHS ONTUMAIHHOTO XPAHEHHS SHUII.
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5. HazoBure ontnmanbHble (aKTOPBI BHELIHEH Cpelbl [UIl IPOBEICHUS
MHKYOAINH SIUI] CEIbCKOXO03IHCTBEHHOM NTHIIBI.

6. Kakre He0OX0aMMO 3HATh OCOOCHHOCTH WHKYOAITNH SHUI] BOJOIIIABA-
JOIIEH IITHUIIBI?

7. KakoBbl OT/IMUMS peXuMa WHKYOAllMM KYPHHBIX SIHII B IIPEABAPH-
TEJIBHOM U BBIBOJHOM HiKadax?

8. Kakne npreMbl OHOTOTHYECKOTO KOHTPOIISI HHKYOAIIUH SUI] CEITBCKO-
XO035HICTBEHHOW NTHUIIBI BB 3HaeTe?

9. HazoBuTe cpoku OBOCKOMHpPOBaHUS suIl. KakoBa poiib OBOCKOIHPO-
BaHMs B OMOJIOTHYECKOM KOHTPOJIE HHKYOAun?

10. Kak ompezenseTcs motepsi Macchl SUIl B MPOIECCe MHKYOAlK U B
KaKuX mpeaeciax oHa JoJIKHa HaXOI[I/ITI)Cﬂ?

11. Pacckaxkute 0 OHOJIOTHYSCKOM KOHTPOJIE TIOCIIC HHKYOAITHH.

7. BUOJIOT'Us1I SMBPUOHAJIBHOI'O PA3BUTHUSA

Ipucnoco0seHre BHICIINX MO3BOHOYHBIX (AMHHOT) K Ha3eMHOM cpeze
00UTaHUS CBSI3aHO C MOSBICHUEM psAa aJalTHBHBIX YePT X SMOPHOHAIB-
HOT'O pa3sBUTUA. Yy NTUIl TAKOBBIMU ABJIAIOTCA U3BCCTKOBAsA CKOpJiyIia, CIc-
IUaNbHBIe YMOPHOHATBHBIE 000JI0YKH — aMHHOH U Cepo3a, MPEeACTaBIIIO-
e co0oi CKIIAJKK TaK Ha3bIBACMOM BHE3apOJIBIIICBOI YacTH OnacTomep-
MBI, 1 OCOOCHHBI BPEMEHHBIH 3apO/IBIIIECBHIN OpraH — aJUIAaHTOWC, SBIISTIO-
LUICS BBIPOCTOM 3aIHEN KUILIKHU 3apOJBIILIA.

7.1. OnnoaoTBOpPeHUE U Pa3BUTHE /10 CHECEHM siina

SlifnexeTka, MpeacTaBIIOmAas co00¥ KENTOK, IMoCiIe OBYIISINH TI0Taa-
€T B BOPOHKY SII€BO/A, TJIe MPOUCXOTUT KOHTAKT CO CHEPMaTO30HIIaMHU.
OmnogoTBOpeHNE SHIa MPOUCXOMUT Yepe3 HECKOIBKO MUHYT ITOCTIEC OBYIISI-
muu. Cnycrs 20—40 MUHYT MOCje OBYJSIUU SIMIIO yTpauuBaeT CIoco0-
HOCTP K OIUIOIOTBOPEHUIO.

B sii110 mpOHUKAIOT HECKOJIBKO COTEH CIIEPMAaTO30U/I0B, HO OILIOI0TBO-
psieT TobKo onuH. OcTalbHBIE OCTAIOTCS B JKEITKE U YIACTBYIOT B OOMCHE
BEIIECTB Ha paHHUX CTaIUsAX SIMOpHOTeHe3a.

Crnepmuil poHUKAeT B AWLIEKIETKY, TAe CIUBaeTcs ¢ ee sapom. Omio-
JIOTBOPEHHAs SIUIEKJIETKA HAa3bIBA€TCA 3UTOTOM M CONEPKUT YK€ IMOJIHBIN
KOMIUIEKC XpPOMOCOM: y Kyp — 78, u3 HuX 39 MaTeprHCKUX U 39 OTLOBCKHUX.

3urora BCTymaeT B CTaguio ApoOJeHus (CerMEHTAIK). DTOT MpoIecce
Ha4yMHAeTCs B Iepelleiike fiflieBofa yepe3 4—5 4acoB MOCiE OBYIISIIUH.
Bnauane oOpasyetcs nepBast 6oposna apobneHwus, 3atem uepe3 20-25 mu-
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HYT — BrOpas. CerMeHTanus MPOUCXOIUT OJHOBPEMEHHO C MPOJIBHKCHAEM
o sifneBoAy. [Ipu MpoABIKECHUH KENTKa MO0 OCIIKOBOW YaCTH SUICBOJA U
TIOTIAIAHAN €T0 B MAaTKy KOJMYECTBO CETMEHTOB (OJIaCTOMEPOB) HOCTHUTACT
4-8. 3nech mporiece APoOIICHUS MPOIOKACTCS U B TeueHue 22—27 4acoB OT
MOMEHTa OIUIOJIOTBOPEHHS SHUIEKICTKH 00pa3yeTcsl 3apOJBIIICBBIH THCK
(bmacTomuck), B KOTOPOM HacuuThiBacTcs Oosee 250 Gmactomepos. [ua-
MeTp OJIACTOIMCKA OILUIOJOTBOPEHHOT'O KYPHHOTO SIIla K MOMEHTY CHece-
HUS paBeH MPUMEPHO 44,5 MM.

ITo mepe mpobieHns 3apOABIIIEBEIA TUCK CTAHOBUTCS MHOTOCIIOMHEBIM H
HaXOJUTCS B PacIUIaCTAHHOM COCTOSIHMHU Ha KenTke. MexXay HUMH MOSBIs-
eTca HeOoIbIasl MoiocTh. JpoOiieHre KIETOK MPUBOIUT K 00pa30BaHUIO
CTaJuy paHHEH TacTpyisl, T. €. YK€ UMEeTCs J[Ba CJI0S KICTOK (3apojibIiie-
BBIX JINCTKOB) — DKTOACPMAIBHBIN M SHTOACPMAaJIbHEII.

B TonmbKO 4TO CHECEHHOM siilie GiacToiepMa COCTOMT M3 CBETJIIOrO U
TEMHOTO TOJs. Bojpmas 4acTh cBETIIOTO MO — LEHTpaNbHas J9acTh OJa-
CTOAMCKA — JaeT Hayajio SMOpPHOHY, a TEMHOTO — €ro nepugepruyecKkuit
Y9acTOK — 00pa3yeT BHE3apOIBIIIEBYI0 001acTh, U3 KOTOPOTO (hOPMHUPYIOT-
csl BpeMeHHbIe SMOpHOHAJIbHBIE OpraHbl. Eciu sillio B TakoM BuUE TOMe-
CTHUTBH B COOTBETCTBYIOIIHE YCIOBHUS, Pa3BUTHE 3apPOIBIIIA TIPOTOJIKHATCS.

CyliecTByeT TakKe 3aBUCHMOCTH CTENEHHM Pa3BUTHs 3MOpPHOHA K MO-
MEHTY CHECCHHS SiIIa OT BO3pACTa NTHUIIBI, €€ MPOTYKTHBHOCTH M MPOIOJ-
KHUTETBHOCTU NPeOBIBaHUS sTila B AiieBoe NTUIsl. HekoTopslie Habmoe-
HUS TIOKa3bIBAOT, YTO 3aJIePKKa SHIa B MaTKE IO BIMSHUEM KaKUX-THOO
YCJIOBHMI NPUBOAMT SMOPHOHA K TaKoil cTaguu, BO BpeMsl KOTOpoil HeOna-
TONPUATEH TEPEepPhIB B Pa3BUTHU. B pe3ynmbTaTe 3TOrO CHHUKAETCS BHIBOI 32
cYeT paHHEH AMOPHOHANBHON THMOENU WM MOSBICHUS Pa3IMYHBIX aHOMa-
JIUH B IEpBEIC THHA PAa3BUTHS SMOPHOHOB.

7.2. OMOpHOHAILHOE Pa3BUTHE CEJIbCKOX03AICTBEHH O
nTuibl (Ha IpUMepe KYPUHOTo 3apo/bIiia)

1-e cyrkn unky6amun. B teyenue nepBreix 12 yacoB ¢ Havyaiga MHKyOa-
IIUN JBYXCIIOWHOE CTPOEHHUE 3apOJIbIlIa CTAHOBHUTCS O0Jiee BBIPAKCHHBIM.
B 1enTpe 3apobIneBoro qucka HAUMHAET BBIJCISTHCS 3apOABIIIEBIN -
TOK, a 9acTh JAMCKAa HECKOJBKO NMPHUIIOJHUMACTCS HaJ JKEITKOM M KaXeTcs
OoJiee CBETIION — OHa HA3bIBACTCS CBETIIBIM moJieM (puc. 104).

Ceetiioe TOJ€ OKpYXXaeTcsd 3apOABIINIEBBIM MAaTEpHaNoM, KOTOPBIHA
IUTOTHO TIPHJIETAET K JKEIATKY — €0 Ha3bIBAIOT TEMHBIM TI0JIEM.
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Puc. 104. XKentok B KOHILIE
MEPBBIX CYTOK MHKYOaLuu

B JKenTok, HauMHAas C TMEPBBIX
4acoOB MHKYOAallMH, MMPOHUKACT BOJA
n3 Oelka uepe3 BUTEIUTHHOBYIO MEM-
Opany.

K 12-my wacy maKyOarmu B 3a1-
HEll 4YacTH 3apOJBIIICBOrO IIUTKA
MOSIBIISIETCSL  TIPOJIOJIbHAS  TIOJIOCKA.
OHa COCTOMT W3 IUIOTHO PacIioyo-
JKCHHBIX KJIETOK M HAa3bIBaeTCS Iep-
BUYHOH TMOJIOCKOH. OTa MOJIOCKa
SIBJIICTCSL 30HOW HMHTEHCHBHOTO Jie-
nenus. Brepenu Hee mosBisieTcs
yriyOlieHHe, HMEHyeMOe «IeH3e-
HOBCKHH y3enok» (puc. 105).

[lepBuyHas TOJOCKa TMPEACTaBISIET co00W Ooyee IUIOTHBIA YYacTOK
0JacTOEepPMBI, PACIOIOKEHHBII [0 JUIMHHON OCH CBETJIOrO IO U MMEIo-
i oBaNbHYI (GopMmy. CpenHss 4acTh MEPBUYHON MOJOCKH OOJiee CBET-
Jas, TaK Kak 3/1eChb HaXOAWTCS IEepBHYHAs OOpo3nka. 3aHUil KOHell mep-
BUYHOM ITOJIOCKH PacIOIOKEH OJIIKE K TEMHOMY IOJIFO, YEM ITePeTHHIA.

T"onoBHas ckiaaka
Hepshas nnactunka
IIpoamMHIOH

Kpaii me3onepmbl

XopaaneHbIi OTPOCTOK
T'eH3eHOBCKHH y3€em0K

TemHuoe mose
CaerJioe 1oJie

HepBI/I‘IHBIC CKJIaJIKH

IlepBuunas 6oposaxa

Kpossibie ocTpoBKT

Puc. 105. 3apoapiun yepe3 19-22 yaca nnky6auunu (yBenndenue 40x)



Eciu si10 moyokKuTh TYIBIM KOHIIOM BJICBO, & OCTPEIM BIPaBo, TO IIep-
BUYHAsl IOJIOCKA 9Yallle BCEro OyAeT HampaBieHa IONEPeK MIMHHOH OCH
Aiilla, TOJIOBHEIM OTPOCTKOM B CTOPOHY OT HCCienoBarelsi. B asTom e
HAIPABICHUH, T. €. XBOCTOBOW YacCThIO K HAOIIOJATENIO U TOJIOBOH B MpO-
THBOIIOJIOKHYIO CTOPOHY, OyIeT O3JHEE JIeKATh TEJIO 3apOAbILIA.

Ha puc. 106 mpencraneHsl MukpodoTorpaduu Cpe3oB CYTOUYHOTO U
JIBYXCYTOUHOTO 3apOAbIIIEH.

Skromepma

Meszomepma

IlepEuyHaa momocka BHTDAEPMA
1. Cpe3 4epes NEPBUYHYIO TIOJIOCKY 2. Cpes uepe3 reH3eHOBCKUI Y3€eJI0K
HeppameHeni -

& l. v

Heperaa crnagxa

Hopna SnurenuanbHEA
COMHT W+ A TR T g STV SN
. — st = et
: 3. YpoBeHb CepeinHbI TYIOBHIIA 4. YpOBEHB MEpeHEero Mo3ra U nepeHeit

yacTy nuuieBaputensHoro tpakta (I17T)

| Tanromi VI

CrnuHHas aopra

5. YpoBeHb cepeIMHbBI TYIOBUIIA 6. YpOBEHb 3aJHETO MO3Ta
Puc. 106. [Tonepeunsie cpesst ogaOCyTOUHOrO (1-4) U ABYXCyTOo4HOTO (5—6) 3apoasiieit

Ha oTaenbHBIX U3 HUX BUJIHA NIEPBHYHAS II0JI0CKA, OT KOTOPOI pacXoiT-
Csl TPU 3apOBIIIEBBIX JIMCTKA. DKTOAEPMa COCTOUT M3 TOJICTOW IUIACTHUHKH,
r7ie KJIeTKH IUIOTHO MPWIIETAoT APYT K ApYTy. DHTO/IepMa 00pa3yeT TOHKYIO
IUTACTHHKY, TIPEJCTaBICHHYIO KJIeTKaMu Kyonueckoil ¢opmel. Ha sroit cra-
JIMU Pa3BUTHS MEXTY HAPYXKHBIM U BHYTPEHHHUM JINCTKaMU OOHapy KUBACTCS
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TpeTUil 3apOABIIIEBbII JIMCTOK, KOTOPBI Ha3bIBAETCA ME30AECPMON U COCTOUT
13 HEIUIOTHO PACIOJIOKEHHBIX KIETOK OTPOCTYaTON (hOPMBI.

W3 3apoAplIeBEIX JINCTKOB B JAIBHEHUIIEM Pa3BUBAIOTCS COOTBETCTBY-
IOIIMe TKaHU M opranbl. VI3 9KToZepMbl 00pa3yeTcss BEpXHHUN €0 KOXHU 1
€e POM3BOAHEIC (Y ITHIL — MEPhsl, TPeOCHB, CEPEKKH, KIIFOB, KOTTH), a TaK-
K€ HepBHas TKaHb U OpraHbl 4YyBCTB. VI3 93HTOZIEPMBI pa3BHBAIOTCS OOJIbIIAS
YaCTh KUIIEYHOTO TPAKTa, IEUCHb, OPTaHbl IBIXaHMS U P XKeJle3 BHYTPEH-
Hell cekpenun. Me3ozepma oOpa3yeT MBIIILBI, TOJOBBIE YKeIe3bl U OPraHbl
BBIJICTICHUS], CKEIIET.

B KoHIIe epBBIX CYTOK MHKYOaluK KToJiepMa B 00JIaCTH TOJIOBHOTO OT-
pocTka 00pasyeT MIACTHHKY C JIBYMs HPOAOJIbHBIMH BAJMKAMH IO KPasM.
Orta IJIaCTUHKA MpPE/CTaBIsIeT co00M 3a4aToK roJoBHOTO Mo3ra. Yepe3 He-
CKOJIBKO YacCOB Kpasi BaJIMKOB IUIACTUHKH CMBIKAIOTCS, (hOPMHUPYST HEPBHYIO
TpyOKy. B mepennem ee oTzaene NOSIBIAIOTCA TPU B3AYTHUSA, @ B TEUEHHE BTO-
PBIX CYTOK MHKYOAIMH €Ile /ABa. DTO MO3TOBBIC ITy3BIpH, OyIyIINE OTIEIEI
rosioBHOro Mo3ra. C GOKOB BBIMSUMBAETCS 10 My3BIPIO — 3aUaTKH IJIa3.

OnHOBpEeMEHHO C HEPBHOHM TPYyOKOii, O HEH, BIOJB BCETO TOJIOBHOTO
OTpOCTKa (POPMHPYETCS IEPBUYHBII OCEBOI CKeJIeT IMOpHOHA — XOp/a. ITO
BPEMEHHBIN OPTaH, NCUE3AIONINH C PAa3BUTHEM ITO3BOHOYHHKA.

Me3soaepma 1o AJiMHE 3apoAbl-

Cowoms: Hepea tpytica mra quddepeHIUpyeTcs Ha apHbIe

CETMEHTHI Tena — cOMHTHL. K KOH-

I[y TepBOrO IHS HHKyOauuum y

KypuHOTO 3MOpHoHa 4—5 map co-
mutoB (puc. 107).

Y Goitee pa3BUTHIX 3apOJIBIIICH
KOJINYECTBO TIEPBUYHBIX COMHTOB
nocruraer 5—7 map. Ot nepBuu-
HBIX COMHTOB OTXOAMT TSK ME30-
JIEPMBI, KOTOPBIH pPacIIeIUIsIeTCs
Ha JBa JIUCTKA: MAPUETAJIBLHBIA U
Mesonepua BHCICPATBHBIH.

[Ipu orcTaBaHMmM B pa3BUTHU B

Puc. 107. 3ap0)151m B KOHIIC ITIEPBBIX KOHIIE HepBI:IX CyTOK I/IHKY6&III/II/I
CyTOK HHKYDauun 00pa3syeTcsl TOJBKO TIEPBHYHAS T10-
JOCKa, B KOTOPOH HE OOHApYXH-

Kenrox

BaeTCs NepBUYHAA OOPO3IKA.

2-e cyTku MHKYyOamuu. [Tponomkaercst cerMeHTanust 0CeBOH Me30Jep-
MBL. Y HOPMaJIbHO Pa3BHUTHIX 3apoblieil ooHapyxuBaetrcs 8—10 map comu-
toB (puc. 108), a y Hanbonee pa3Buthix — g0 18-20 map.
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B romoBHOI wWacTH 3apopbllia SKTOJEpPMa CIIETKa HPHUIIOAHUMAETCS,
CKJIAJIKU €€ CPACTAIOTCsl M IIPU 3TOM 00pasyloTcsl IBE 3apOIbIIEBbIE 000JI0Y-
K{: aMHHOH | ceposHas. OJJHOBPEMEHHO C 3TUM NPOUCXOINT 3aKIaKa CTCH-
KU KEJITOYHOTO0 MEIIKa, KOTopas (GOpMHUpYETCsS U3 BHE3apO/BIIIEBOI 3HTO-
JepPMBI 1 BHE3aPOJBIIIEBOTO BUCIEPATBHOIO JIMCTKA ME30AEPMBI. B cTeHKe
Pa3BUBAIOLIETOCS KEITOYHOTO Melka (GopMUPYIOTCS KPOBSHBIE OCTPOBKH H
MIEPBUYHBIC KPOBEHOCHBIE cocynbl. OOpa3yeTcs BHE3apOABIIIEBOE COCYIIH-
CTOE 10JIe, AUaMeTp KOTOPOro y HauboJjee Pa3BUTBIX 3apOJBIIICH TOCTHIaeT
15 mm. B Tene 3apoapiiia pa3BUBacTCS COCYANUCTAsl CETh U CEPALE, KOTOPOE
UMeeT BHJ M30THYTOH TpyOKku. M3 sHTOmepMBI (opmupyeTcs mnepBUYHAs
KUIIIKa, & €€ BEHTPAJIbHOE BHIIITYMBAHNE SBISCTCS 3a4aTKOM IIEYEHH, KOTOPas
NpeNCTaBIsIeT CO00M HEOOIIBIIOM BRIPOCT KUILIEYHOU TPYOKH.

IMosiBnsieTcs m3rnd ronoBel. ['0J0BHAs CKiaJka aMHHOHA paclpocTpa-
HSCTCS M Ha TYJIOBHUIIHBIA OTAeN. B 3amHeil yacTu 3mMOpuoHa oOpasyercs
JIMIIh aMHAOTHYeCKas ckinazka (puc. 109).

[nasxoit

BEHa

Gokan
Mozropoit M
—— CWX“?" —_— Tnasmoit Goxan
Iy3BIpEK
Cepaue \
N Cepne
Wenrounas i i~ Cxnamya avemona
Ry

Covmmsl

Kpait nepegneit yacta

THLEBAPHTENBHOT
- AT _ Kpogexocksie cocyp
pybra 1 KENTOYHOT0 MELIKA
L \ \
L] g i
il ] AL il
Puc. 108. 3apomsi uepes Puc. 109. 3apomsiin B Bo3pacte
33 uy uHKyOaMK 48 4 uHKyOauun
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[IpocTpaHCTBO MEXAY 3apOABIMIEBHIMU JINCTKAMH ITOCTECIICHHO 3aIloj-
HACTCSl MOABIKHBIMU KJIETKAMH COCIWHHUTENBHON TKaHW — ME3CHXHMOM.
U3 Hee oOpasyeTcs KpOBEHOCHAs cUCTeMa. 3a4aTKU KPOBHM M COCYZOB ITO-
SBJISIFOTCSL HA OJacTofepMe, 1o KpasiM TEMHOTO MOJS B BUAE KPAaCHBIX TO-
YeK, KOTOPBIE BCKOPE CIIUBAIOTCS, 00pa3ys COCYABI.

CeTb KPOBEHOCHBIX COCY/JIOB OXBaThIBAET 3HAUUTEJIBHYIO YacTh OJ1acTo-
JepMbl. J[Be OoJbIHe jKeNTOYHbBIE BEHBI UIYT K TOJIOBE 3apO/Iblila, TI03/1Hee
CJIMBAIOTCS O], HeW M o0pa3zyror cepane. C cepeIuHbl BTOPOTO JHS HHKY-
0anuM y KypuHOro SMOpHOHa KPOBEHOCHAs CHCTEMa YKe (DYyHKIHMOHHPYET.
[MutaTenbHbIe BemecTBa U KUCIOPOJ JKENTKA MOCTYMAOT K 3apOJbIIly Ye-
pe3 KpoBb. B KOHIlE BTOpPBIX — Hayalle TPETHUX CYTOK MHKYOAIlMH rooBa
3apoAblIlia TOBOPAYMBACTCA B JICBYIO CTOPOHY.

3-u cyTkH HMHKyOauuu. [{uamerp
COCYIUCTOrO Toisg cocTaBister 20—
25 mm (puc. 110). ITox cocymucteiM
MOJIEM pa3inyuMa 3HauMTelbHas 00-
JacTh Pa3KIKEHHOTO XXENTKa — TOJ-
3apOJIBIIIEBO KUIKOCTH.

Uucno mnap COMHTOB JOCTUracT
28-40. B romnoBHO#1 4acTu 0OHapyXu-
BalOTCA IV1a3HbIe OOKaJbl. AMHHOTHYE-
CKHE CKJIQJIKH CpacTaloTcsi MO BCeH
JUIMHE 3apojibllia, 00pa3ys Cepo3HYIO
0007I0YKy U aMHHOH, KOTOPBIH IIOT-
HO mpuIteraeT K 3apozpiry (puc. 111).

OOHapyXuBaeTcsl 3a4aTOK aJulaH-

Puc. 110. CocyaucToe moie TOHMCAa B BHUJEC HEOOJBIIOTO BBINAYHN-

TPEXCYTOYHOI'O 3apO/IblIa BaHUA TICPBUYHOU KHUIIKU B 3aJHCU

YacTH  3apoAbllia.  3aKiabIBaeTCs

TIepBUYHAS 1TOYKa. Y 3MOpHOHA ellle HeT KJI0aKH, HO TOYKHU yxKe paboTaioT
1 BBIBOZAAT NMPOAYKTHI 0OMEHA, CKAIUTMBAOIINECS B aJUIAHTONCE.

[NosBnsroTCsl 3a4aTKM KOHEYHOCTEH B BHJE HEOOJBIINX OYrOpKOB.
CnuHHasE TOBEPXHOCTh YBEJIMUYHBAETCS OBICTpee OpIOIIHOH, M I03TOMY
SMOpPHOH CHJIBHO CTH0AeTCsi, OIyCKaeT ToJOBY M XBOCTOBYIO dacTb. Oco-
OEHHO CHIIBHBIN M3rHO MMOJy4aeT roJioBa M3-3a OBICTPOTO POCTa MO3TOBBIX
Iy3bIpei. 3apo/IbIlI 3aKpPBIBAETCSl pa3BUBAIOIIMMUCS 000J0YKaMHU U Ha4yHU-
HAeT MOTrpyXaThCs B XKeATOK. Ceple U KEATOUHbIE KPOBEHOCHBIE COCYIbI
XOPOIIIO Pa3BUTHI.
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CryxoBoi

IIV3BIPEK
IMosr
I'naszHo#i
Soxan
3agaTox Cepare
KpBLUIa
A NFHEOH
Hentousele
COCYABI
Crommoi
03T
BauaTtex |
HorH |
XeocTOBaA |

HacTe

Puc. 111. 3apoaslur Ha TPETbU CYTKH HHKYOALMN

4-e cyTKM WHKyOammM. 3HAUMTEIBHO Pa3pacTaeTcsi COCYAMCTOE MOJIe,
oxsaTtbIBatomee 1/3 xxentka (puc. 112). Crierka nurmenTHpoBaHs! raza. O0-
HapY>KUBAIOTCS 3a4aTKH HOT U KPBUIBEB B BUJIE YTOJIIEHHBIX 00pa30BaHMIA.

Haunnas ¢ 4eTBepThIX CYTOK MH-

yOaluy MHTEHCUBHO Pa3BHBAIOTCS
pPOBU30pHbIE, WJIH BpPEMEHHBIE,
ApO/IBIIIICBBIC OPraHbl, 00ecIeYrnBa-
M€  OTIPaBJICHHE  OCHOBHBIX
VHKLUH JKA3HEIEATEIIbHOCTH: JIbI-
aHWe, NMUTaHHE W HM30JIILHIO MpO-
YKTOB a30THUCTOr0 oOMeHa. Bo3s-
WKJIM OHU B IIPOLIECCE SBOJIOLUH
aKk mpucrnocobneHune (amanraius)
SMOPHOHAIILHOMY DPa3BUTHIO BHE
bpranu3Ma Martepu. I[lepen BbIBO-
TOM IBITJIEHKA OHHM NCYE3aloT.
VY nTHI YeThlpe MPOBHU3OPHBIX
bprana (puc. 113): xenro4HbIH
Puc. 112. Cocymuctoe none MEIIIOK, aMHHOH, Cepo3a (XOpHOH),
Ha 4-¢ CyTKH HHKYOanuu aJJIAaHTOMC.
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Kenmounwvtit mewiok sBnS-
€TCs TIePBbIM BHE3aPO/IBIIIEBHIM
NIPOBU30pHBIM  opraHoM. Ero
(dbopmupoBanue MIPOUCXOIUT
mapauienbHo ¢ auddepeHnma-
LMel nepeaHell, cpelHen U 3a-
HEl KHUIIOK W3 MEpBUYHOM.
B pesynbrate aunddepeHumanun
CBA3b C JKEINTKOM COXpaHseT
TONBKO cpeansas kumika. K uer-
BEPTHIM CYTKaM pa3BUTHsI BOPOTa
nepefHed W 3aJHed KUIIKU T0-
YTH CMBIKAIOTCS, OCTaBJISs Y3-
KUH MPOCBET MEXAY KHUILICYHHU-
KOM 3apojpllia U >KEITOYHBIM
MEIIIKOM — JKEJITOYHBIH cTebe-

Puc. 113. [IpoBU30OpHBIE OpraHbl nek. Ilepes BHUTYIIICHHEM LIbIII-
Y YETBIPEXCYTOYHOIO 3apOJIbIIIa JICHKa 4Y€pe3 HEro OCTAaTOK OM-
OpHOHANBEHOTO JKEJTKAa Ha4dMHA-
€T BTATUBAThCS B KUIICYHUK. B TeueHue 2—6-ro mHEH pOCT TKaHH JKEITOY-
HOTO MeIIKa MPOTEeKaeT OYeHb OBICTPO, 3aTeM 3amemysieTcs u mocie 11-ro
JIHS TIOUTH MpHOCTaHaBiIuBaeTcsa. KpoBeHOCHBIE COCyabl Ha 6- JeHb Mo-
KpbIBalOT NOJIOBUHY, a Ha 14-i — Bech XenTO4YHbIA Meuiok. OCHOBHOM
(GyHKIHEH KEITOYHOTO MEIIKa SIBISCTCS a0COPOIIHS MUTATEIBHBIX BEIECTB
13 JKENITKa U MePeHOC UX K AMOPHOHY. DTO BO3SMOXKHO Onaroiapsi TOMy, 4TO
BHYTPEHHSIS MOBEPXHOCTh KENTOYHOTO MEIIKa UMEET CKJIAUaTyI0 CTPYKTY-
Py ¥ BBICTJIaHA KeJEe3UCThIM snuTenreM. HapykHas 4acTh €ro moKpbITa XO-
pOIIO Pa3BUTON CEThIO KPOBEHOCHBIX COCYOB, CBS3aHHBIX C KPOBEHOCHOMN
CHCTEMO IMOpHOHA.

Hcnonb30BaHue MUTATENBHBIX BEIIECTB JKENTKA MPOWCXOJIUT B Hadase
pa3BuTHS (ParonUTapHBIM CHOCOOOM, a 3aTeM IyTeM paCIIeIUICHHS JKel-
TOYHBIX IIAPOB MPOTEOJUTUISCKUMH M JIMIOJUTUYECKIMHU SH3UMAaMH, KOTO-
PBI€ BBLIEISIIOTCS TKAHBIO JKEJITOYHOTO MEIIKA.

Ha panHux cragwsx WHKyOamww, 10 S5-ro AHS W 9acTudHO 10 10-TO,
JKEJITOYHBIN MEIIOK BBIMOJIHAET TaK)Ke bIXaTeIbHYI0 (DYHKIIHIO.

Ha 19,5-20-i1 neHp WHKYOAIMH JKENTOYHBIA MEIIIOK BMECTE C OCTATOYHBIM
JKEIITKOM BTATHBAETCS B OPIOIIHYIO MOJIOCTh AMOproHa. Ha mecte, T1ie oH BTsI-
HYJICSI, OCTACTCsI ITYTIOBHHA, KOTOPasi COCTOUT U3 MPIIICKAIIEH K Tery SMOpHO-
Ha YaCTH >KEITOYHON HOXKKH, OCTaTKOB QJJTAHTOWCA W COCAMHUTEIILHOTKAH-
HOTO KOJIblla, KOTOPOE BHayalle yTOJIAeTcCs, a 3aTeM cyxuBaercs. [lnoxoe

Kentousent
MEILIOK
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BTSATHUBAHME OCTATOYHOTO JKEIJITKA SBISIETCS BaYKHBIM KPUTEPUEM IIPH OIICHKE
KadecTBa LbITUIeHKAa. OHO MOKET OBITH BBI3BaHO JIMOO HENOCTATOYHBIM HC-
TIOJIH30BaHKUEM JKEJITKAa SMOPHOHOM B TeUCHHE MHKYOAIH (HapyIICHHE pe-
KMMa MHKYOalluM WJIM HU3KOE KayecTBO JKENITKA), OO OciabjeHHeM Mbl-
IIEYHBIX BOJIOKOH, 9TO YKa3bIBaeT Ha OOIIYIO CIa00CTh IBITIICHKA.

[MuraTenbHbIe BelIeCTBa, 3aKJIIOYEHHBIE BO BTAHYBIIEMCS OCTATOYHOM
JKENTKE, UCTOIB3YIOTCS HBIIUICHKOM B IEPBBIC IHU MTOCTIMOPHOHAIBLHOTO
pas3BuTHsL, a GEPMEHTHI M BUTAMHHBI, CO/ICPXKALIHMECS B HEM, CIIOCOOCTBYIOT
JTy4IIeMy YCBOCHHIO KOpMa.

B nepBeie Tpu Henenu rocie BHUTYIUICHHS IBIIUICHKA YKEITOYHBIA Me-
IIOK SIBJIIETCSI OPTaHOM C allOKPHHOBOM CEKpeluneil, a 3aTeM OH IpeBpalia-
eTcs B TuMGOUIHBIN opraH ¢ GpyHKIueH auMdorolsa.

AMmHuon — TOHKUH TPO3PaYHBIN My3bIph, B KOTOPOM JICKHT 3apOJIBIIIL.
Pa3BuBaercs oH, Kak W Jpyras 000Ji04YKa — cepo3a, U3 BEpPXHHUX CIIOEB Oja-
crogepMbl. [Ipu mOTpy>KEHHH 3apOoAbIlIa B JKEITOK TOJOBA 3aKPHIBACTCS
CKJIa[IKO#, pactyieii ¢ 6macromepmsbl. [1o3aHee Takue jke CKIaIKH OXBaThI-
BalOT 3MOPHOH C OOKOB M C XBOCTOBOI CTOPOHBL.

Ha deTBepThIii IeHh MHKYOAWK CKJIQJKKU CPACTAIOTCS HaJl 3apO/IBIILIEM,
ozeBasi ero ABOMHBIM (yTispoM. V3 BHyTpeHHEH MOBEPXHOCTH CKIIAIKU
o0pazyeTcst aMHUOH, U3 Hapy)KHOH — cepo3a.

Hebonpmmo#t y4acToK CKIAJKH OCTAeTCS HECPOCIIMMCS, OH COCIUHSCT
MIOJIOCTh AMHHOHA C MPOCTPAHCTBOM, 3aIIOJIHEHHBIM O€IKOM. DTO cepo30-
AMHHOTHYCCKHH MPOTOK, MO0 KOTOPOMY B JaJbHEHIIEM SUYHBIA OEIoK Oy-
ACT MPOHUKATHL B aMHHUOH.

B crenkax aMHHOHa HET KPOBEHOCHBIX COCYIOB, HO €CTh MBIIICYHEIC
BOJIOKHA. biarojaps mociielHUM aMHHOH IyJIBCHPYET, CKMMAeT U paculIu-
PSET CBOYO MTOJIOCTb.

B Havane wHKyOanmu aMHHMOH IUIOTHO oOisieraeT smMOpuoH. ITo Mepe
Pa3BUTHSI OH HATIOJHSACTCS JKUAKOCTHIO M CTAHOBHTCS HACTOIBKO MPOCTOP-
HBIM, YTO 3apOJbIII JIBUTaeT HOTaMH U TojioBoil. Bo BTOpo#i noJIOBUHE WH-
KyOaIluy IMOJIOCTh AMHHAOHA TTOCTEIICHHO YMEHBIIIACTCS.

AMHHOH U aMHUOTHYECKasl >KUJKOCTh MMEIOT OOJBINOE 3HAYCHHE IS
sMmOpuorenesa. JKunkocTs sBISETCS Cpenoil, OKpyKarolleidl 3apoibln u
obnamaromeii OaKTEepUITMIHBIMU CBOIiCTBaMH. B Hell pacTBOpeHBI MUHE-
paJIbHBIE COJIH, CO3JAIOIINE OCMOTHYECKOE JaBIICHHE.

Bo Bropo#i mosioBHHE MHKYOAllMM aMHHOH CIY)KHT OPraHOM IHTaHUs
3M6pI/IOHa — ANYHBIM OEIIKOM. BCHC}ICTBI/IC JAaBJICHUA YBCJIIMYMBAIOUICTOCA B
pasmepax Teja 3apoiplia 1 000JI0YeK OeOK Yepe3 cepo30aMHHOTHIECKUH
KaHaJl monaaac€T B aMHUOTUYCCKYIO ) KUJIKOCTb U BMECTE C HeH IporjarbsiBa-
eTcst SMOPHOHOM.
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Cepo3naa obonouka, unu xopuon, odopasyercs MpH CPACTAHUU KpaeB
aMHHUOTUYECKON CKIaaKu. Ee HapyKHbII CJIOM COCTOUT WU3 BHE3apOJbIIIe-
BOH OJKTOJEPMBI, a BHYTPEHHHN — M3 BHE3aPOABIIIEBOTO MapHETaIbHOTO
JIUCTKA ME30AEPMBI.

XOpHOH pa3BUBAETCS BMECTE C aMHUOHOM, HO TO3JIHEE, CPACTAsCh C all-
JIAHTOMCOM, TTOKPBIBACT ¥ AMHHOH, U JKEITOYHBIN MEIIOK, 1 OCJIOK.

Cepo3zHasi 000J109Ka MMpUJIETaeT K MOACKOPIYITHOM 000I0YKe ¥ BMECTE C
IJJAHTOMCOM CIIYXKUT BPEMEHHBIM OpPraHoM JbIxaHus. IloBepXHOCThH cepos-
HOW O0O0OJIOYKHM COCTOMT M3 OXHOCIIOMHOTO IIIOCKOro »muTenusd. Ilox HuM
pacronaraercst SMOpHOHANBHAS COCMHNTEbHAS TKaHb C TYCTOH CEThIO Kpo-
BEHOCHBIX COCYZIOB M KaIMIUIAPOB, Yepe3 KOTOPBIE OCYIIECTBISETCS Ta3000-
MeH. Tak, KMCIopoJ BO3yXa MOCTYINAET Yepe3 NOPbl CKOPIIYIbI U MOJACKOP-
JIYIHYI0 000JI0YKY, MPOHUKAET Yepe3 SMUTEINA CEpO3HON 00OJIOUYKU B KPO-
BEHOCHBIE KalTWJUISPHI U CBSI3BIBAETCSI C TEMOTJIIOOMHOM SPUTPOIIMTOB.

Hapsigy ¢ 9TUM IpOUCXOIUT MPOTUBOTIONOKHBIN 110 HAMIPABJICHUIO TIPO-
1IeCC BBIJICIICHUS U3 iilla AUOKCHUA YTIIepoia.

Annanmouc cBs3aH ¢ TEIOM SMOpHOHA aJUIAHTOMCHOW HOXKKOH (1ymo-
BHUHOM), COEIUHSIONIEHCS] C KUIIEYHUKOM, TI0 KOTOPOM MPOXOJSAT KPYIHBIE
KPOBEHOCHBIE COCY/[Ibl, PA3BETBIAIOIINECS FYCTOM CEThIO B CTEHKaX ajllaH-
torca. OH BBITOMHSACT PsI GYHKINH:

e SBIIETCS PE3epBYyapoM M MPOAYKTOB OOMEHA, BBIICIISIOMIMXCS
[IOYKaMHU; B AJUIAHTOMCHOM KUJIKOCTH COJAEPIKUTCS MOUYEBAsi KUCIIOTA;

e pacroJsiaraercs Moj caMoil CKOPJIyNoH, MO3TOMY aJUIaHTOUCHAs! >KU-
KOCTh HENPEPBIBHO UCTApSAETCS Yepe3 MOPbI, 0CBOOOXKIass MPOCTPAHCTBO B
stiATIe 1 TipeoXpansisi 0€JI0K OT MOTEPh BIIATrH;

e JIOCTUTHYB TPaHUI] MYTH, C MIECTOTO JHS OJHOBPEMEHHO CTAHOBUTCS
Y OpPTaHOM JbIXaHUS 3apojbliia. KpoBb, Mpoxoas Mo cocyiaM ajuIaHTOHCa,
MIPUMBIKAIOIINUM OJIM3KO K CKOPJIYTIE, MOJIydaeT Yyepe3 ee MOphl KUCIOPOT U3
BO3JlyXa U BBIIEISIET TUOKCUJ yriepoa. [IpixaHue aJulaHTOUCOM Y KypHUHO-
ro 3MOpHOHA PoIoIDKaeTes ¢ 6-ro no 18- JeHs HHKYOaIuy;

e YYacTBYET B UCIOJb30BAHUU OPraHU3MOM KajblMs ckopiynbsl. Coenu-
HSSICH C YTJICKHCIIOTOM, KaJbLUH IEPEeXOJUT B PacTBOpUMYIO (GopMy U mmo-
CTYIAeT B KPOBb COCYZOB aiaHTouca. CKopiymna B pe3yJsibTaTe CTAaHOBUTCS
OoJiee XPYIIKOH, 9TO 00JIEr4aeT ee MPOKIIEB IBIIICHKOM.

K xonmy nakyO6arnuu amnantonc arpodupyercs. Cocyasl ero 00eCKpoB-
JIUBAIOTCA, XKUAKOCTh Hcmapsercs. [locie BhIBOAA allIaHTOMC OCTaeTcs B
CKOpJIyTIE.

B teuenune nHKyOanuu paMep U 00beM MPOBU3OPHBIX OPTaHOB 3HAYHU-
TEeNbHO M3MeHsoTCs (puc. 114).
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Bemox S ameii Kenrounri ' Benox 10 mnei Kenrounri
MELLIOK MELIOK

AMHHOH

Benox 5 Kentounrit 3
15 nueit 20 nueit
MELLIOK

Puc. 114. Pa3BuTye 1 MHBOIIONHS TPOBU30PHBIX OPraHOB

5-e CyTkM HHKYO0anMu. 3aMeTHO pa3pacTaHHe TOJIOBBI 3MOpHOHA.
U3 mepBUYHBIX MO3TOBBIX ITy3BIpei (POPMHUPYETCS IISITh OT/IEIIOB TOJIOBHOTO
mosra. [IpomomkaroT paspacTaThCsl Tia3Hble Ookanbl. HapykHbId croi
rI1a3Horo OoKkama o0pa3yeT MUTMEHTHBIM CIIOW CeTYaTKH, KOTOPBIA BUICH
HEBOOPYKEHHBIM TJ1a30M. IIponcxoanT 3aMeTHOE pa3pacTaHHe aJJIaHTOMCA,
B KOTOPOM 0o0Jiee YETKO pa3InYMMbl KPOBCHOCHBIC COCYABI. 3a4aTOK KO-
HeuHoctelt muddepernupyercs. CpemHuit oThen 3adaTKa PaCHIMPSETCS.
Kumeuynast TpyOka B cpefHel 4acTu o0pa3yeT pacHIdpeHue, U3 KOTOPOro
Pa3BUBAIOTCS JKENE3UCTHIH M MBIIICYHBIN OTAENHI Kelyaka. B meuern 06-
HApPYKUBAIOTCS JKEJIE3UCThIe TPYOKH, KOTOPHIC BHIHBI HA CpPe3ax MPH COOT-
BETCTBYIOIIEH OKpacKe; HAaYMHAIOTCS MPOIecCH KpoBeTBOpeHus. Paspacra-
€TCs ICPBUYHAS TIOYKA.
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6-e cyTkM HHKy6anmuu. BHeE3apoIbleBoe COCYANUCTOE MOJIE YXKE OXBa-
TBHIBAET MOJIOBUHY XeJITKa. ['0JI0Ba CHIBHO yBesnnunBaercs. [ na3a murMeH-
THpOBaHbl. Teno yiuHAercs. HaumHaeTcs pa3BUTHE COMAaTHUYECKOH My-
CKyJIaTyphl M CKeJIeTa, KOTOPBIA COCTOUT W3 XPAILIEBOH TKaHU. AJIIAHTOUC
pactet. UaeT 3aknaaka NOCTOSIHHOM MMOYKU. B meuenu npoucxoasr npouec-
CBI KpOBETBOpeHUs. BOIM3M nmepBUYHON NOYKKM 0OHAPYKHUBAIOTCS TOHAbI B
BHU/I€ HEOOJIBIIIOTO ITAPHOTO BBIMITYMBAHNSL.

7-e cyTku WHKy6amuu. ['onosa
JOCTHTAET 3HAYMTENBHOTO pa3Mepa,
TYJIOBHIIE M IUes  yAIMHSIOTCS.
B 3auarkax xoHewyHOCTEH HaOMIOmA-
ercs  au(epeHIMPOBKAa KHCTH |
cronbl. Kumeunas TpyOka yutnHSIET-
cs1. OOpasyercst meTis JBEHAINATH-
MEPCTHOM KHUILIKU, B KOTOPOH 3aMETHA
3aKJIaJIKa TOJDKEITYIOYHOM JKeme3bl.
BHesapoasieBoe cocyaucroe moie
OXBAaThIBaCT 2/3 TMOBEPXHOCTH JKEI-
TouHoro Memika (puc. 115).

8-e¢ cyrkm mHkydanum. Haun-
HAeTCs 3aKJIaJIka MEePhEBBIX COCOY-
koB. OOHapyXHBaeTcs  3a4aToK

Pric. 115. IuGpior 1a KIII0Ba, Ha MOBEPXHOCTH KOTOPOTO

7-¢ CYTKH MEKyGALHH 3aMeTeH («IH4HBIH 3yO». Ileuens

paspacraercsi. llepBuuHas moOdYKa

MPEACTABISICT COOOM BRITIHYTYIO B JUIMHY IUIACTHHKY. BOIN3U Hee MOsBIIs-
eTcs 3a4aTOK HAAMIOYEYHOH XKeJe3bl B BU/IE TAPHOTO BBICTYTIA.

9-e cyTku mHKy0anuu. ['0jioBa SMOpHOHA COTHYTA M CJIETKa IpKaTa
K TpyaHoit dactu (puc. 116). KimoB yanunsiercsi, 6oiee BBIpaXEH «IH4-
HBbIH 3y0». B BepxHeM otraene Kumiku qudGepeHIUp yeTCs MUIIECBOA. YIKe
OTYETJIMBO Pa3IMYMMbl MBIIICUHBIN M JKEJIE3UCTBIA OTAENbI Kemynka. [le-
Y€Hb JOCTUTaeT 3HAUUTEIBHOTO pa3mepa. B Hell mpoaomkaroTcst MpoLecChl
KpoBeTBOpeHus. Ha moBepXHOCTH Tela 3apobllia, Ha CIIUHE, B 00JIaCTH T0-
JIOBBI ¥ XBOCTOBOM 4acTH 00JI€€ YETKO BBIAEIISIOTCS IIEPhEBBIE COCOUKH.

10-e cyrku uHKYOanmuu. Y 3MOPHOHOB OYepTaHUE BEK CTAHOBUTCS 3JI-
JIMTICOBU/IHBIM, XOPOIIO 3aMETHA MHUTaTeJbHas INEperoHKa, a Ha KOHYHKE
KIIOBa — Oenblil «sIu4HbIi 3y0». 3auaTku nepbeB (Oyropki) 3amMeTHbI Ha
KOJKe I10 BceMy Telly. Ha KoHIax masnblieB HOT BHIHBI 3a4aTKN KOT'TEH.

DopmupyeTcs cKeleTHass Myckynatypa. llless 3ameTHO yanmHsETCS.
KiroB Gonee pa3BuT. B aMHHOTHYECKOH MOJIOCTH CONEPIKUTCS 3HAYUTEINb-
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HOE KOJIMYECTBO JKUIKOCTH, KOTOpasi OKPYKaeT 3MOPHOH. AJIaHTOHC 10-

CTHT'aeT MaKCHMaJIbHOTO Pa3BUTHS; €r0 COCYAMCTAsl CETh JIETKO pa3IndrMa
(puc. 117). Ha paspese KuIIeYHWKA OOHAPYKMBAIOTCS €/IBa 3aMETHBIC
cximaaku. [Ipu pa3BuTHH caMKM 3a4aToK JICBOW T'OHaJbl MPOJOIDKAET CBOE
pa3BuTHE. 3a4aTOK IIPaBOH FOHAJBI OABEPIaeTCs YACTUYHOH HHBOIFOLIUH.

Puc. 116. DMOpuoH Ha Puc. 117. OMm6puon Ha
9-¢ CyTKH HHKYOAIu 10-e cyTKH HHKYOAIHH

11-e cyTkum MHKyOammMu. YBEIHMUMBAETCA 3aKJajKa MEPHEBBIX COCOY-
KOB. X0pomIo 0003HadaeTcst TpeThe BeKO. [10ABIAIOTCS KOTOTKH. AJUIaHTO-
UC CMBIKaeTCS B OCTPOM KOHIE fiiilla U IOJHOCTBIO OXBAThIBAET OEJOK.
B paszBuBaronieiicst MIOCTOSIHHON MOYKe (OPMUPYIOTCS MOYEBbIE KaHAIIBIIbI,
KOTOpBIE BHJHBI Ha €€ cpe3ax. 3aKiaJbIBacTCs cele3eHKa B BHIE HEOOIb-
wroro Boictyma. Juddepenunpyercss KOCTHBIH MO3T, B KOTOPOM MOSIBIISIIOT-
Cs1 04aru KpOBETBOPEHHS.

12-e cyrkm mnky6amum. Teno sMOpHOHA M KOHEYHOCTH YIUIMHSIFOTCS
(puc. 118). Ha KOHEYHOCTSIX XOpOLIO BUJIHBI KOI'TH. [lepbeBble cOCOUKM
pAacIoJIOKEHbl TIOUTH 0 BCEW MOBEPXHOCTH Teja, KPOME IIEWHOW YacTu.
K sToMy neprosy ycninmBaeTcsi HHBOJIOLUS IEPBUYHOMN ITOYKH.

13-e cyrku umukybauuu. Ilpomcxomut QopMupoBaHHE >KEIE3UCTOrO
oTJena JKelnynka. B KuieuHuKe BHYTPEHHSIS TOBEPXHOCTh MMEET HEpPOB-
HbIA penbed. OOpasyercs n3rnd cnmHbl. Ha ee moBepxHOCTH M Ha Oempax
nosiByseTcs nepBblil myx (puc. 119). Ha xoHeyHOCTSX 3aMEeTHBI pOTOBBIE
YeIlyHKH. Y BEIMYMBAETCS KOJINYECTBO KMIKOCTH B AMHUOTHYECKOH IOJIO-
ct. KpoBeHOCHBIE COCYIbI XOpHOAIIIAHTONCA HAIOJIHEHBI KPOBBIO.
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Puc. 118. DmM6puoH Ha Puc. 119. DM6puoH Ha
12-¢ cyTku HHKYOAIMU 13-¢ cyTku HHKYOAIHK

14-e cyTkm uHKyO0anmu. B meueHn mpomoimkaeTcst TeMOIo33. Y CHIH-
BAIOTCSl MPOLECCHI KPOBETBOPEHHS B KOCTHOM MO3T€ TPyOUaThIX KOCTEH.
Tpaxest u neroynsie Memku auddepeHuupyroTcs. B tpaxee obHapyxuBa-
FOTCST XPAIICBBIC CErMEHTHI. B JIerouynsix Memkax audGepeHIupyoTes ma-
paOpOHXH, BOKPYI KOTOPBIX 3aKJAJBIBAIOTCSI BBIPOCTHI — JIETOYHBIE TPY-
6ouku. [Ipogomkaercst pazsurue myxa (puc. 120).

15-e cyTkm mHKyO6anuu. Pe3ko ycuIMBaeTcsi HHBOJIOLUS TIEPBUYHON
nouku. [leueHb paszpacraeTcs; B Hel MPOJOIDKAIOTCS IPOLECCHl KPOBe-
TBOpEHUA. MBIIIEUHBIN U KEJNE3UCThIM OTIENbI JKeJlyJJKa HAMHOTO YBEJIHU-
yuBatorcsi. Ha aToit cragnu pazButust chOpMUPOBAHBI BCE JKEJE3bl BHYT-
PCHHEH CeKpeluH, KOTOphIe UMEIOTCS y B3pOCibIX ocoOeil. Bes mosepx-
HOCTBH T€Jia 3apoJiblllia MOKPhITA IMyXOM, a KOHCYHOCTU — POTOBBIMH 4Y€-
mryiikamu. O0beM aMHHOTHYECKON KUAKOCTH CYIIECTBEHHO yMEHbBIIACTCA
(puc. 121).

16-e cyTku makyOoanuu. Ha koHeYHOCTSIX XOpOIIO pa3BUTHI KOrTH. Jud-
(epeHIpYIOTCs ALl Kpblla. Y UIMHSAETCs KifoB. PopMupyroTcst mpocse-
ThI HO31pel. [na3a 3akpeIThl. B medeHn cruxaroT mponecchl reMorossa.
Ycunuaercsi reMo1033 B KOCTHOM Mo3re. [lepBuuHas nouka rnperepreBaer
3aMETHO BBIPAKEHHYIO MHBOJIOLHMIO, pa3Mep ee yMeHblIaercsi. B ceie-
3eHke auddepeHuupyercs Oenas U KpacHasl Mmyiblia, KOTopas 0OHapYyKH-
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BaeTCsI HA THCTOJOTMYECKHUX Cpe3ax. SHAYUTEIBHOTO Pa3BUTHS JOCTHTAIOT
CKJIaJIKW CIIM3MCTOW O00O0JIOUKM KHIIEYHHKA. B IKeIe3ucTom Keiyake
nuddhepeHIUPYIOTCS TOBEPXHOCTHBIC U TIIyOOKOJIeKAIIUE Keye3bl. SAnd-
HUK YCWJIEHHO Pa3BHBAETCS, MPOUCXOIUT Au((depeHINPOBKa Ha KOPKOBOE
1 MO3TOBOE BEIECTBO. B KOPKOBOM BelecTBE IIEpBUYHBIC MOJIOBBIE KIET-
KM paclioyiaraloTcsi Ipynnamu, oopasyst «siIeBble maps». Y camia ode
TOHA/Ibl PA3BUBAIOTCS PABHOMEPHO.

Puc. 120. Dmbpron Ha Puc. 121. DmbproH Ha
14-e cyTku MHKYyOaIMH 15-e cyTku mHKyOanmm

17-e cyrkm MHKY6ammu. DMOPHOH 3aHUMAET IOJI0KEHHE, MONEPEUHOE
10 OTHOILICHUIO K JUIMHHOM ocu sAina. ['ooBa pacronaraercst oA MpaBbIM
KkpbutoM (puc. 122). AMHHOTHYECKas >KUJIKOCTh IPAaKTHUYECKH HCYE3aeT.
Benmox siilla MOJHOCTBIO MCMOJB30BaH 3apojsiiieM. JKENTOK 3aMeTHO
YIUIOTHACTCS. DMOPHOH MOKPHIT YUIMHEHHBIM ITyXOM.

18-e cyTku mHKyOanmuu. DMOPHOH HAYMHAET MOBOpavYMBaThCs. ['ooBa
elle JISKUT 1oJ] KpeiiioM. CozepkKuMoe aJulaHToNca yMeHbIIaeTcs. B neve-
HHU yMEHBIIAIOTCSI OYaru remMomno’s3a. OKOCTEHEHHE PaclpoCTpaHsAeTCs Ha
SMHPU3HL.

19-e cyTku uHkydanmm. Vcyesaer conepkxuMoe aMHHOTHYECKOH T10JIO-
CTH, 3aIlyCTEBAIOT COCYIbI ajianTouca (puc. 123).

KiroB HampaBieH B CTOPOHY BO3AYIIHOM KaMepbl M COIPHKACAETCS C
MIOJICKOPITYITHOW 000siouKkoid. HaunHaeTcst HakJeB CKOPITYIIBI.
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Puc. 122. DM6puoH Ha Puc. 123. DM6puoH Ha
17-e cyTku nHKyOauuu 19-¢ cyTku HHKYOAIMK

20-e cyTku mHKyOamuu. JKenTOYHBIH MEHIOK C COMCPKUMBIM IOYTH
MTOJTHOCTHIO BTSHYT B OpPIOIIHYIO TOJNOCTH. [71a3a cjerka MPHOTKPBITHL.
[TpoBuzopHble opransl arpodupyrorcs. HaunHaetcst BBIBOA.

21-e cyrku nukyoauuu. [lepros BeiBoaa HpIisIT (puc. 124, 125).

Puc. 124. OcBoGoXeHHE IBITUICHKA Puc. 125. BeuTynuBIIHiics HBITIIEHOK
OT CKOPJTYTIBI
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7.3. Ilepnoabl SMOPHOHAIBLHOTO PA3BUTHUS

CoxHble N3MEHEHHS MPOUCXOJAT BO BHYTPEHHUX OpraHax sMOpHOHa.
Hexotopeie u3 HUX (ceparle, TOYKH, COCYIbl) OYCHb PAaHO HAYWHAIOT (PYHK-
LHMOHHMPOBaTh, TaK KaKk MX paboTa Hy)KHA JUId OpraHu3Ma elle B AMOpHO-
HaIbHBIA TepHOJ XHU3HU. J{pyrue opraHsl (MO3T, XKEITYyAOK, KUIICUYHHK, KO-
CTH Y MBIIIIBI) BKJIIOYAIOTCS B padOTY JIMIIL HA ONPEIEICHHON CTauu pas-
BHTHS SMOpPHOHA, a TPETHH (TIOJIOBBIE JKEJIe3BI) — TOJIBKO B 3PEJIOM BO3pacTe
ntuisl. [TosTOMy He Bce opraHbl M TKaHM 00pa3ylOTCs, PacTyT U pa3BHBa-
I0TCSI OTHOBPEMEHHO.

Jaxe eciiu SMOPHOH HAaXOIUTCS B HEM3MEHHBIX BHEIIHUX YCIOBHSX,
HEKOTOpasi HadalbHas CTAANs €ro pa3BUTHS A 0043aTEIbHO CMEHUTCS CTa-
ausmu B u C. OueBHIHO, 4TO TJIaBHAs MpoliieMa pa3BUTHs COCTOMT B IO-
WCKE TPUYHH TaKuX nepexonoB. CyIecTByeT HECKOJIBKO JISNICHUH 3MOpHO-
HAJILHOTO Pa3BUTHSI aMHHMOT Ha IIEPUOJIbI, B OCHOBE KOTOPBIX JIEKHUT CMEHa
00 TUTIOB KPOBOOOpAIIeHUS (IBIXaHU), INOO THUTaHHUS YMOPHOHOB.

OnHako OOJIBIIMHCTBO aBTOPOB JIENIUT SYMOPHOHAIBHOE Pa3BUTHE IITHIL
Ha 4 mepuoja: 3apOBIIIEBbIN, MPEATIIONHBIH, TUIOJHBIA U TIEPHO] BBUTYTI-
neHus. 1lepBblil mepruoa — 3apoblllIeBbId — HAUMHACTCS €1l B SIHIEBOJE U,
HanpuMmep, y KypHuIbl AIUTCS 10 8-To IHS MHKyOammu. B 3T0 Bpems yxe
(YHKIMOHUPYIOT BpPEMEHHBbIE 3MOpPHOHAJBHBIE OPraHbl, OCYIIECTBISETCS
MIUTAHUE JKENTKOM, AbIXaHWE IPOMCXOMUT 4Yepe3 KPOBEHOCHBIE COCYIbI
KEJITOYHOTO MeEIIKa M B KOHIIE INEpHOJa JOMOJHUTEIHHO 4Yepe3 COCYABI
ayutanronca. Bropoii mepuoa — npearuioaHbli (¢ 9-ro go 14-i neHs) — nu-
TaHHE XKEJITKOM, a 3aTeM aMHHOTHYECKOH JKHKOCThIO BHYTPHUKHUILIEYHO; JbI-
XaHHe — MPH IOMOIIM AJUIAHTOUCA; BhIJIEIEHUE IPOIYKTOB OOMEHa — yepes
Me3oHedpoc. Tperuit nepuoa — miognsti (¢ 14-ro o 20-i meHp) — xapak-
TepusyeTcs Hanbosee OBICTPHIM POCTOM ITOCTOSIHHBIX OPTaHOB AMOpPHOHA,
IIUTaHUE OEJIKOM, pPAaCTBOPEHHBIM B AMHHOTHYECKOH >KHIIKOCTH, BBIJICIICHNE
4yepe3 MeraHe()poC MOUEBOM KHCIOTHI, PACIBET AJUIAHTOMCHOTO JIbIXaHMSI.
B uerBepThIii iepron — BoutyIuieHue (20—21-i eHb) — MPOUCXOAUT BTSATH-
BaHHUE JKEITOYHOTO MEIIKa, Iepexo]l Ha JIETOYHOE AbIXaHHE M YCTaHOBIIE-
HHE BTOPOT'0 Kpyra SMOPHOHAIEHOTO KPOBOOOpAIIIEHHS.

[epuonapl pa3BUTUS OTJIMYAIOTCS YCIOBHSAMH M OCOOBIMH (opMamMu
obMmeHa BenecTB. Pa3BuTHe B Ka)K0OM IEpHOJIE HIET CTYNEHYATO, M0 dTa-
nam, XapakTepU3yIUIMMCS IePEIOMHBIMU MOP(HOJIOTHYECKUMU U (hU3HO0-
JIOTHYECKUMH M3MEHEHUSIMH. VIMEHHO B IIepeIOMHBIE MOMEHTHI Pa3BUTHUS
¢ 0co00Hf CHIIOi BBICTYHAeT poiib (GaKTOPOB CpPeiIbl, BO3ACHCTBYIOINX HE
TOJILKO B IaHHOE KOHKPETHOE BpeMs, HO U B TEUEHUE BCEl mocieayomei
KHU3HU OpraHu3Ma.
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Psn uccnenoBareneil onuchBaJId HAIMYME HEYCTOMYMBBIX TIEPUOIOB pas3-
BUTHS, Ha3blBas UX «KPUTHUECKHMU», BO BpeMs KOTOPBIX 3apOJBIIIM OCO-
OEHHO YyBCTBUTENBHBI K PAa3JINYHBIM BHEIIHUM BO3JeHcTBUsAM. Kak npasuio,
OHU COBIAJAIOT C HAayajJoM MAETePMHMHAIMU OTAENBHBIX CHUCTEM OpPIraHOB,
T. €. C IEPEX0I0M IMOPHOHAIBHBIX TKAHEH HA HOBBIH ITyTh Pa3BUTHSL

OTMeueHo, 4TO y pa3HBIX NTHI[ HE3aBUCHUMO OT JUINTEIBHOCTH 3MOpHO-
HAJIbHOTO PAa3BUTHSA HMMEETCS [Ba IOABEMA CMEPTHOCTH SMOPHOHOB: B
Havajle MHKyOaluu U B TOCJeHIE AHU — B NEpHOX BbUIyIUieHUs. Hanpu-
Mep, y Kyp 310 4—6-i u 18-20-it muu.

OpnHako, Hapsily C HEYCTOHUMBOCTBIO B OIPEJEICHHbIE MOMEHTHI, X0
Pa3BUTHS XapaKTEPU3yETCA U MPOTHBOMOIOKHBIMHE CBOMCTBAMHU — BBICOKOM
YCTOHYMBOCTBIO K CAMBIM Pa3IMuHbIM (hakTopam.

B nepnonp! HeyCTOWIMBOCTH IUPOKUI CIEKTP BechMa CIIA0BIX BO3ICH-
CTBUI MOKET CUJIbHO IOBJIUATh HA AAIBHEUIINN XOJ Pa3BUTUSA, a B YCTOU-
YHUBBIC MIEPUOABI, HAIPOTHB, BHEITHUE BO3JCHCTBHA OO BOOOIIE HE M3Me-
HSIOT CKOJIKO-HHOY/b CYLIECTBEHHO X0/ Pa3BHUTHsL, TUOO (€CIM OHU OYEHb
CHJIBHBI) TIONPOCTY Pa3pyLIAIOT CUCTEMY.

7.4. AHaIM3 NPUYMH SMOPHOHATBHOI rHlenn

MsHorue mpo0eMbl, CBSI3aHHBIE C BEIBOANMOCTBIO M KAY€CTBOM LIBITIIIAT,
MOJKHO PELINTh C MOMOINBIO TIIATEIHHOTO aHaJIHW3a OTXOJI0B WHKYyOaIuH.
Hwke mpuBOISsITCS HEKOTOPHIE BO3MOXKHBIE IPUYMHBI TTOTEPh NPH WHKYOa-
[IMM B pasHble cTaauu pa3sutus (npui. 9).

H3661mounvtii heonnod. OTCyTCTBHE TIPU3HAKOB 3MOPHUOHAIBHOTO pa3-
BUTHS. bernoe ymioTHeHue, sBIAONIeeCs NPU3HAKOM HEOIUIOJO0TBOPEHHOTO
OnacTonncka, ObIBaeT B siIiaX, KOT/Ia OHU MPOIIIH OBOCKOIIMIO U HUCCIEO0-
BaHbl Ha paHHell cranuu MHKyOaruu. OHO MOXET He OBITh CTOJIb OYEBUI-
HBIM I10CJI€ OKOHYAHUSI MTOJTHOTO TIEPHO0/ia NHKYOanny.

Boszmooicnble npudunbl: TIETYXH HE JOCTUTIIM MOJIOBOM 3PEIOCTH, UK HE
CHapHBaIOTCS 10 MPUYHNHE U30BITOYHON KUBOW MacChl, MJIM UMEIOT 3a00Ire-
BaHMs HOT; IETYXH TEPSIOT (HU3MUECKyI0 popMy 1O MPUYKMHE HETOCTATOUHO
TIOJTHOLIEHHOTO KOPMJICHHSI; COOTHOILICHHE CTIApPUBAHUS CIHMIIKOM BBICOKOE
WIN CIMIIKOM HU3KOE; Kyphl M30eraloT MEeTyXOB M3-3a WX IOJIOBOW arpec-
CHUBHOCTH (T. €. M30BITOYHOE ClapuUBaHHWE); 3a00JI€BAaHMS NETYXOB U Kyp
POIUTETHCKOTO CTaA.

H30vtmounasn paunss smopuonansuan zubenv (0—2 ons nocne 3axnao-
Ku). DMOpPHOH MOXeT OBITh HE BHAEH, HO POCT AIKCTPa’MOPHOHAIHHBIX
MeMOpaH KpeMOBOTO IIBeTa JOJDKEH OBITh 3aMeTeH (nuamerp 10 1 cM B
MIEPBEIA JIeHb U 710 3 CM B T€UCHHE JBYX AHEH IOCie Havaia MHKyOalun),
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€CIIM TIOJBEPTHYTH SiIa OBOCKONMH, a 3aT€M BCKPBHITh Ha PaHHEH cTaanu
nHKyOanuu. Crelbl KpOBH OTCYTCTBYIOT.

Bosmooicuvie npuuunbl: BeposTHEE BCETO, MPoOIeMsl Ha (epme, B Teue-
HHUE TPAHCIIOPTUPOBKHM WIIM XpaHEHUs, HAPUMEpP: HEIOCTaTOYHO YacThIH
cOop stiilta, TpsCKa MpU OOpaIICHUH WM NEPEBO3Ke, sHIlaM He Jald OTie-
KaTbCd B MHKYOQTOpWH /O 3aKJIaJKW, SiIa XPaHWINCH CIMIIKOM JOJITO
(T. e. Gonee 7 mHEH) MK B HETIPHCIIOCOOJICHHBIX YCIOBUSAX (T. €. TIPU CITUIII-
KOM HH3KOH, CIIMIIKOM BBICOKOH WM KoJeOJIomeiics TeMmneparype); He-
BepHast Ae3MH(EKIus Sl (HapUMep, MBIThE MIPU CIUIIKOM BBICOKOH TEM-
neparype win oopadorka popMannHoM B repBbie 12-96 4 uHKyOaumm) wim
BBICOKAsl HadalbHas TEMIEpaTypa MHKyOaIMn Takke MOTYT OBITh NPHYH-
HaMH.

H30vimounaa mopuonanvnan 2udenv na cmaouu «KpoGb-Koiblo)
(2,54 onsa nocae 3axnaoku). MembpaHa KpeMOBOTO IIBETA, HAXOAIIASICS
Ha MOBEPXHOCTH XXEITKA, W CHCTEMa LUPKYJSIHWU C BHIUMBIMU CIEIaMHU
KpoBH pa3BuThl. [locne rudenn sMOpHoHa KPOBEHOCHBIE COCY/IbI HE BUIHBI
SIBHO, TaK KaK KPOBb IIOCTYIIAa€T B NepU(EpUIHOE KOJBLO W CTAHOBHUTCS
TemMHee 1o 1Bety. [lepudepuilHoe «KpOBb-KOJIBIIO» OOBIYHO COXpaHSIETCS
JI0 MOMEHTa TMepeBO/ia Ha BBIBOA, OJHAKO OCTaTKH 3KCTPasMOPHOHAIBHBIX
MeMOpaH U MPUCYTCTBHE aMHUOTHYECKOTO MEIKa, HAIOJHEHHOTO JKHIKO-
CTBIO, HA BEPXHEH YaCTH JKEJITKA MOTYT OBITh €IMHCTBEHHBIMH JJOKA3aTEIb-
CTBAaMHU I0CJI€ OKOHYaHMs MHKyOaluu. TeMHas MMrMeHTalus riia3a Ha 3To’
CTaJUH elle BUIHA.

Boszmooicnvle npuuunbl: T€ e camble, YTO U IPH paHHEeHd 3MOpHOHAb-
HOW TnOenH, BEpoATHA TaKKe NPUYMHA HEJOCTAaTOYHOM IHTATEIbHOCTH
KOpMa WJIM 0aKTEePHAILHOTO 3apayKeHUSI.

H30btmounan smopuonanvhasn zuvenv na cmaouu «uephsii 2naz» (5—
12 oneti nocae 3axnaoku). Y sMOpHOHA SIBHO BUIHO Pa3BUTHE IJla3a TEMHOU
nurMeHTanuy. HeGobime Kpeliibst M HOTH TaKk)Ke BHIHBI. DMOpHOHaIbHAS
rubenb Ha ATOH CTaJMU YacTO BbI3BaHA 3apPaXKEHUEM.

Bosmooicnvie npuyunvl: GakTepuanbHOE 3apa)KCHUE, BBI3BAHHOE HaJU-
YHEM TPECHYTOW CKOPJIyIbl, HU3Kas TMTHEeHAa T'HEe3/, HeBepHas Je3uHpex-
LU SIML, CBA3AHHAS C PE3KOH CMEHOI TeMrepaTyphbl U (MIIH) BIa)KHOCTH B
npotiecce 00pabOTKH sIMI;, HAJWYKME HAIOJBHOTO siflla, 0COOEHHO MBITOrO;
BEPOSITHOCTh NPOOJIEM C MUTATENLHOCTHIO KOPMA.

H30vimounan mopuonanvnas cubenv na cmaouu «onepenuer (13—
17 omueit nocne 3axnaoku). Onepenne nosBisieTcs Ha 11-i neHs MHKyOaIwm, HO
WHOT/Ia OHO HE OYEBHHO Ha BceM Telie sMOpuoHa 10 13-ro mus. [orubmmii B
Aiiiie SMOPHOH Ha 3TOHM CTaaAWH HE 3alONHAET eIle Bcero sima. ['omoBa ero
00BIYHO HAXOAWTCSI B OCTPOM KOHIIE stiilia. B oTxomax nHKyOanmu conepxumoe
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SIAIT ¢ SMOPUOHAIBHON THOETBIO Ha CTA/IMN «OTIEPEHHE» YacTO UMEET KPacHO-
BaTO-KOPHYHEBATHIH 1IBET, YTO YKA3bIBACT HA HAIMYKE pa3Jiararomeics: KpoBu.

Bosmooicuvie npuuunsl: B 3TOT IepHOJ OBICTPOTo pocTta OoJIbIIas 4acTh
9MOPHOHOB BBDKMBAET, OJJHAKO NMHUTATENbHAsI HEJOCTATOYHOCTb, 3apaKCHNE
siilla UM HEBEpHbBIC YCJIOBHS MHKYOAallMM MOTYT yBEIMYHTh dMOPHUOHAIb-
HYIO THOEb.

H366imounasn Imopuonanvuas zubeny na cmaouu «nosopomy (18—
19 omeii nocne 3axnaoxku). OMOPHOH 3aNOJHAET BCE SIMIIO, W TOJOBA €ro
MOBEPHYTa K BO3JYIIHOMY MEIIKY B TYIOM KOHIE siiua. XKenTouHslii Me-
IIOK eIe He BTAHYT. DMOPHOH IPH BCKPBHITHH Sl HEOOXOIUMO IPOBE-
PHUTh Ha NPU3HAKU (U3HYECKUX Ae()EKTOB, M3IHMIIHEH BIaKHOCTH WJIM Iie-
PEBEPHYTOE TOJIOKCHNE BHYTPH SIHIIA.

Bosmoorcnvie npuuunbl: HeBEpHas TeMIIepaTypa HIH BIaXHOCTh B HHKY-
OaIlIOHHOM WJIM BBIBOJHOM MIKa(y; MOBPEXKICHUS IIPU NEPEBOJE HA BBI-
BOJ; MHTaTeIbHas HEJAOCTaTOYHOCTh WIIM 3apa)KCHHE gHIla TakkKe MOTYT
YBEIMYUTH SMOPHOHANBHYIO THOENb HA 3TOH CTauu; HEBEPHOE ITOBOPAYH-
BaHHUE SUII B BRIBOAHOM HIKady (T. €. 4aCTOTa WK yroJl IIOBOPOTA); 3aKIa-
Ka AW B MEPEBEPHYTOM IIOJIOKECHUH; M30BITOK BIIard B SHIIE, yKa3bIBaO-
1Y Ha HEJOCTaTOYHYIO IIOTEPI0 MACCHI SIMLA 110 IPUYHUHE BBICOKOM BJIAaXK-
HOCTH B HHKYOAIIMOHHOM IKady.

H30vimounan Imobpuonanvhas z2ubenv HA CMAOUU NPOKAIOHYHIO20
6030yin020 Mewika. SMOPHUOH TIOIHOCTBIO 3aIOJHACT AHUIO0 M KIIOB IPO-
1IEJI B BO3YILIHBIM MEIIOK HAa TYIIOM KOHLE fAina. bombluas 4acTe xeaToy-
HOTO MEIIKA BTSHYTa B OPIONIHYIO MOJIOCTb. MOTYT OBITh BHIHBI (QHU3HUE-
ckue ae(eKThl SMOPUOHAIBLHOTO Pa3BUTHSL.

Bosmooicubie npuuunbl: T e, 9TO W VIS CTAIUU «IIOBOPOT», HO eIle
BEPOATHOCTH MPUYMHBI U30BITOUHON BIAXXHOCTH IOCJIE IEPEBO/Ia Ha BBIBOJ.

H30vimounan Imopuonanvnas 2ubenv HaA cmaouu RPOKIIOHYMON
ckopaynst. 110THOCTBIO COPMHUPOBAHHBII YMOPHOH, KOTOPBIH MPOKIIIOHYI
OTBEPCTHE B CKOPIIYIIE, HO HE BBIIIENT U3 AHIla. B MOMEHT BCKPBITHS MOXKET
OBITH €111e )KUB.

Bosmoorcnvie npuuunbl: HA3Kas BIAXXHOCTh, BBICOKAS TeMIIepaTypa HiIu
HECOOTBETCTBYIONIas BEHTWISALMS B BBIBOJHOM HIKa(y; HENpaBHIIbHOE Ie-
peBopaunBaHME SUI] FIIU IIEPEBEPHYTOE UX MOJIOKEHHE; TUTaTeIbHAS HEell0-
CTaTOYHOCTh WM HaJW4Me 3a00J€BaHMS TAK)KE MOTYT YBEIMYHTH SMOPHO-
HallbHYIO TU0eNb Ha 3Toi craauu. JpyrumMu nmpu4nHaMyd MOTYT OBITh: H3-
OBITOYHBIM TEPHOJ| XpaHEHHS SIML, MOBPEXKICHUS NPU TPAaHCIOPTUPOBKE
M u306ITOYHAs 00paboTKa GOPMAIMHOM BO BpeMs HHKyOAamuu.

HHorma HEGOIBITIOE YUCIIO SMOPUOHOB HE BBIBOJAATCS M3-32 TOTO, YTO OHU
Haxo/sTCsl B HENPaBWILHOM IOJ0KeHNH. He Bce HapyIIeHHS MOJIOKEHHs
BEIYT K THOETN SMOPHUOHOB, HO ITOT (PAKTOp JOJDKEH OBITH y3HABaeM CO-
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TPYIHUKOM, KOTOPBIM OCMaTpWBaeT SHIa M 3alMCBIBACT MPHIWHBI THOEIH
SMOPHOHOB I T€X CIIy4aeB, KOTJa HOBTOPSIEMOCTh MPUYUH SMOPHOHAIILHON
ruOen MEHSETCSI BCIIEICTBIE HAPYIICHHS TEXHOJIOT MU IPOU3BOACTBA.

Puc. 126. Hopmanbroe
HOJIO)KEHHE IMOPHOHA JUTsl BBIBOJA

Hopmanenoe nonoocenue 0151 6b160-
O0a — TI03BOHOYHHK AMOPHOHA HAXOJUTCS
napasuieNbHO UTMHHOW OCH SIIA U KITIOB
pacroyio’)keH TOA  TPaBbIM  KPBUIOM
(puc. 126). KoHunk KioBa HampaBlieH B
CTOpPOHY BO3/YIIHOTO MEMIKAa B TYIOM
KOHIIE stifia. Ecnu KitoB pacnonoskeH moj
TIPaBbIM KPBUIOM, TO KPBUIO TIPUICPIKIBA-
eT MeMOpaHy CKOpJIyIIbl BAQJIH OT Iepel-
HeW 9acTH TOJOBBI SMOPHOHA, YTO IaeT
Gonpliryt0 cBoOOMy KimoBy. Kpome Toro,
KPBUIO CIIOCOOCTBYET JIYHIIIEMYy pacTsDKe-
HHIO BHYTPEHHEH MEMOpPaHbI CKOPJIYIIBI U
TIOMOTaeT KIFOBY TIPOKOJIOTH 3Ty MeMOpa-
Hy. Takum 00pa3oM, SMOPHOH MOJTyYacT
JOCTYII K BO3IYIIHOMY MEIIKY Siilla U

HaYMHAETCs BEHTWJIMPOBAHHE €ro JIerkhX. Ecimm rosoBa sMOpHOHa MOBEpHYTa
BIPaBO, OH MMEET XOPOIIMHI IITaHC BBUIYNUTHCS U3 stira. OmHako Ha (akThde-
CKHIf TIPOLICHT BBIBOJIA Oy/IET BIMATH TAKKe TO, HAXOIUTCS TOJI0BA TIOJ WX Hajl
TIPaBBIM KPBUIOM I B OCTPOM WJIM TYTIOM KOHIIE STHITa.

CymecTByeT IeCTh OCHOBHBIX HapYIICHUI MOTOKEHHUS YMOPHOHA.

Puc. 127. HenpaBuisHOE
nonoxenne Ne 1

Henpasunvroe nonooicenue Ne 1 —
eonosa mexcoy 6eopamu (puc. 127).
3TO0 HOpMaJbHOE TOJIOXKEHHWE IS
OospiIMHCTBA  18-CyTOUHBIX 3MOpHO-
HOB, TI03/IHEE T0JI0Ba OOBIYHO HAYHHAET
MOBOPAYMBATECS B CTOPOHY BO3TYITHO-
ro MellKa 10 Mepe TOro, Kak YMOpHOH
NPUHIMAeT HOPMAJbHOE IIOJIOKEHHE
JUTS BEIBOZA Ha 19-1 JeHb. DMOPHOHBI C
TOJIOBOM MeXITy OenpaMu B OTXOZax
HWHKYyOaIiy, BEpOsITHEE BCETO, TTOTHOIN
nmpuMepHo Ha 18-if jgeHp WHKyOanmu
WINA eCNIH He TOTHONHN, TO MX Pa3BUTHE
OBUIO HAPYIICHO.

Henpasunvhoe nonoowcenue Ne 2 —
2071084 PACNONOACEHA 8 OCMPOM KOHYE
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suya. Onpeensercs ¢ JerkoCThI0, TAK KakK MATOYHbIE CYCTaBbl, XKEITOUHBIH
MEIIOK U (MiIK) MymoK 3MOpHOHa B Bo3pacte 18 u Goinee qHel cpa3y BUIHBI
TIPH BCKPBITHH CKOPIIYIIBI Hajl BO3AYIIHBIM MeIkoM (puc. 128).

Puc. 128. HenpasuibsHoe nonoxxeHune Ne 2

DTO MOJIOKEHNE YaCTO BUJIHO B SIHIIAX, KOTOPHIE ObLIM 3aJI0KEHBI B HHKY-
0aTop HEMpaBIIBHO, T. €. B TIEPEBEPHYTOM IOJIOKEHIH, a TAKXKe Tpeodana-
€T B sfiilIaX, KOTOPbIC HHKYOUPOBAJIKCH TOPU3OHTAIIBHO. DTO MOJIOKEHUE ObI-
BAET TAaKKe B SHIax, 3aJI0’KCHHBIX NMPABHIBHO (OCOOEHHO B SHIIAX OKPYTIIOH
(opMBI), HO KOTOpPBIE OBUTH MEperpeThl B MHKYOAIIMOHHBIX MIKa(ax, Win Ko-
IJla yroJl TOBOpOTa OBII HENOCTATOYHbIM. Ha 4acToTy Takoro HapymieHus
TIOJIOXKEHUS. BO MHOTOM BJIMSIET MIPOLICHT SIUILI, 3aJI0’KEHHBIX OCTPBIM KOHIIOM
BBepX. B mzeane 310 mosnoskeHHe DODKHO cocTaBiATh okoso 10 % oT Beex
HApYIICHUH MOJOXEHUST 3MOpHOHA. SIiiIa, 3aJI0KEHHBIC OCTPHIM KOHIIOM
BBEpPX, MOXXHO NEPEBEPHYTh BIUIOTH JI0 8-r0 1HS MHKyOanmu 0e3 oTpuia-
TEeNbHBIX MocieAcTBUil. [ToBopaunBanue suil B 0ojiee MO3aHEe BPeMsl MOKET
NIPUBECTH K Pa3pyIICHNIO KPOBEHOCHBIX COCY/JIOB B XOpHOAJUIAHTOMCE, KOTO-
PHBIif HAUMHAET MPUCOEANHEHNE K MEMOpaHaM CKOPIIYIIbI HaunHas ¢ 9-ro JHS.
DOMOpPHOHBI, HaXOAAIINECS B TIEPEBEPHYTOM IOJI0KeHNH Ha 20-i IeHb NHKY-
Oari, BeIBOAATCS puMepHO B 80 % ciydaes.

Henpasunvroe nonosicenue Ne 3 — 2onoea nosepuyma 6ie6o (puc. 129).
OTo moJoXKeHne Oojiee YacTo BCTPEUaeTcsl B SAHIAX, 3aJIOKEHHBIX TYIBIM
KOHIIOM BBEpX, YeM B sHIaX, KOTOPble HHKYOUPOBAINCH B TOPU30OHTAITLHOM
moJiokeHnr. Hepeako KITIOB MPH 3TOM PACIONOXKEH HaJ JIEBBIM KPBLIOM.
Ecnu rosoBa sMOproHa MOBEpHYTa BJIEBO, 3TO YMEHbIIAET LIAHC BBIBOJA
npumepro 10 20 %.
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Henpasunvnoe nonoscenue Ne 4 — ko6 nanpaeien 8 npomugonosioxHc-
HYI0 om 8030yuino20 mewxa cmopony (puc. 130). YactoTa TaKOTo Mojoxe-
HUS SMOPHOHA B TIATh pa3 BBIIIE B AiIIaX, HHKYOUPYEMBIX TOPH3OHTAILHO,
U CYHTAETCS, YTO MPH STOM HCXOJ MHKYOAIlMd MOYTH BCET/Ia JIETalbHBIM.
OnHaKO 3TO HAPYIIIEHHE TTOJOKEHHUS TPYIHO TIOUIACTCS BEISBICHHIO.

Puc. 129. HenpasuinsHoe Puc. 130. HenpasuinsHoe
nonoxenne Ne 3 nonoxxenue Ne 4

Henpasunvroe nonoscenue Ne 5 — noeu y 2onosesi. YacTo BCTpedaroniee-
Cs1 HapyIICHUE TMOJIOKESHHS, KOT/Ia OJHA M 00e HOTH OKA3bIBAIOTCS 3a)Ka-
TBIMH MEXKJTy TOJIOBOW U CKopiymo# (puc. 131), urto orpaHHYMBaeT IBHXE-
HUE TOJIOBBI JIJIsl paCKJIEBA CKOPIIYTIBIL.

Puc. 131. HenpaBunpHoe nonoxenne Ne 5
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Horm sMOproHa Tarke NOJDKHBI y4acTBOBAaTh B HOBOPOTE SMOpHOHA
NP OKOHYATEJIBHOM BBIXOJE M3 siua. To ecTb, eciy MOoJ0XKEHHE HOT He
MIOMEIIAJIO PACKIIEBY CKOPIIYNBl 3MOPHOHOM, OHO MOTIJIO NPEISITCTBOBATH
BBIXOy 3MOpHOHA U3 AiIa. DTO HapyHIEHUE MTOJIOXKEHHS SIBIISIETCS] BTOPBIM
10 YacToTe M mpecTaBiseT okoso 20 % Bcex ciydaeB HapyIICHHUS SMOpH-

OHAJIBHOT'O ITOJIOKCHHUS.

Henpasunvroe nonooscenue Ne 6 — knos
Hao npasvim kpviiom (puc. 132). 1o ca-
MO€ dYacTO BCTpeYaromeecs HapyIIeHNe
MOJIOXKEHHUS, TpeJicTaBistoniee oonee S0 %
BCeX HapymieHui. MHorne 3MOpPHOHEI BEI-
BOJIATCS U3 3TOTO MOJIOKEHHUS, U OHO 9acTO
CUHTACTCS €CTCCTBEHHBIM BapHaHTOM HOp-
MaJIbHOTO TOJIOKEHUs SMOproHa. HemnaBHO
OBLTO YCTaHOBIICHO, YTO YBEIMYCHUE TAKO-
ro SMOPHOHAIBEHOTO TOJIOKEHHS MOXKET
OBITH CBSI3aHO C TEMIIEPATYPHBIM CTPECCOM.
HemocTaTtok JTUHONEHOBON KHUCIIOTHI TAKXKe
MOJKET OBITh NPUYHHON 3TOTO HApPYIICHHS
SMOpHUOHAILHOTO  ToJoKeHus.  WHorna
MOJKHO HaOII0JaTh KOMOWHAIIMIO HapyIie-
Puc. 132. HenpapuiisHoe HUI 3MOPUOHATIBHOTO TOJI0KECHHUS B OJTHOM

mostoxxenne Ne 6 STHALLE.

7.5. CTumyJisinus YSMOPHOHAIBLHOTO
1 OCTIMOPHOHAJIBHOTO PA3BUTHS NTHIL

VYueHbIMH YCTaHOBJICHO, YTO Takue (akTopbl, KaKk 030H, yJbTpaduoe-
TOBBIC JYYH, MATHUTHOE TIOJIE, JIa3ePHOE OOITydeHHe, a TAaKKe Pa3IUIHBIC
UX COYETaHUs B MPOIleCcCe MHKYOAIIMN CTUMYJIHPYIOT OOMEHHBIE MPOIECCHI
B OpraHm3Me 3MOPHOHA MTHUIIBI, YTO IMO3BOJISIET MOBBICHTH MHKYOAIIMOHHBIC
KadycCCTBa AHIl, BBIBOJ IITCHIIOB U UX JKH3HECTIOCOOHOCTE.

OpnHuM 13 QU3NYECKUX METOJ0B, OKa3bIBAIOIINX IOJIOXKUTEIBHOE BO3-
JIEHCTBUE HA POCT U Pa3BUTHE dYMOPHUOHOB CEIHCKOXO3SHCTBEHHOUN MTHIIBI,
SIBIISICTCS yavmpagpuonemosoe oonyuenue. Ilon neiicreuem ynprpaduore-
TOBBIX JIy4ell B siille U B OpraHU3Me MOJIOAHSAKAa oOpa3yercs BuTamuH D,
YIYYIIalOTCSl OKMCIIUTEIbHBIE TIPOLIECCH M YCBOSIEMOCTh OEIIKOB M yTJIEBO-
JIOB, B pe3yJbTaTe 4Yero BO3pacTaeT COJepiKaHue TeMOrjoOHHa B KpOBH,
SPUTPOIMTOB, KAJBIHS, MOBHINIACTCS HMMYHOIIOTHYECKAsT PEaKTUBHOCTh U
oOmmii KU3HEHHBIM TOHYC opranm3Ma. OmHOKpaTHOE yIbTpadHOIETOBOE
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0o0ydeHue Sl Iepes 3aKIaAKONH B MHKY0aTop CTUMYIUPYET POCT M pa3BH-
THE NTHULBI B SMOPUOHATIBHBINA U IOCTAMOPHOHAIBHBIN EPHO/BI, TOBBILIACT
PE3UCTEeHTHOCTh OpPTraHU3Ma, CHIDKAeT IMOPHOHATBHYIO CMEPTHOCTD, YBEIH-
YMBAET BBIBOAMMOCTE Ha 5—8 % u BbIBOJA MOJIOAHAKA Ha 4-8 %0.

Vcnonp30BaHNE 030Ha B MHKYOALMH SIMI CENbCKOXO3SHCTBECHHOW INTH-
LBl [I03BOJISICT CTUMYJIMPOBATh PAa3BUTHE SMOPHOHOB M TOBBICHTH XKH3HE-
crocoOHOCTh MonoHsAKa. [Ipudem 3 dexT ymydmeHus pa3BUTHI YMOPHO-
HOB U IOBBIIICHUS BBIBOJMMOCTH HA0JIIOIAeTCsl KaK MOCIIe MPEAbIHKYOaIH-
OHHOM 00pabOTKH SIMII 030HOM, TaK W MOCJIe 030HUPOBAaHUS BO3AyXa B IPO-
Lecce MHKyOanum.

[ocne 06pabOTKH CBEXKUX SUI] 0O30HOM ITOBHIIIATACH BRIBOIUMOCTD STHIT
Ha 6,0-14,3 %, yBenuuuBaIach COXpaHHOCTh MoJOAHsKa Ha 3,0 %, a cpea-
His Macca B 56 gaert — Ha 80—100 1. Ilpn 3TOM B 00pabOTaHHBIX 030HOM
stiinax HaOJIr0aI0Cch 00Jiee MHTCHCUBHOE Pa3BUTHE dIMOPHOHOB, HCIOJIB30-
BaHHUE OeNka M JKEIITKa, YCHJICHHEe OOMEHA BEIIECTB.

ITpu oOpaboTke J1@3epom OTMEUEHO YCKOPEHHOE pa3BUTHE INTHIBI Ha
PaHHUX CTaIUAX 3MOpHOTeHE3a, yBEIWYEHHE BBHIBOANMOCTH Ha 4 %, CHU-
JKEHUE CMEPTHOCTH SMOpHOHOB Ha 1 %, MOBBIILICHHE YPOBHS reMOTJIOOHHA
B KPOBHU W TMOKa3aTelell eCTECTBEHHOW PEe3NCTCHTHOCTH MOJoaHsAka. OOHa-
PYXKEHO, 4TO Jla3epHOe OOJydeHHE OKa3blBAaeT BO3ACHCTBHE HA MHTEHCHB-
HOCTh METa0OJIMIECKUX TPOILECCOB B OPTaHU3ME MTHIEL, YTO MPUBOIHUT K
Oounbineit Ha 20,6 % xuBOW Macce IpH yboe M CHWIKEHHIO pacxoja KopMa
Ha 1 xr mpupocta Ha 2,1 %.

BoznelictBue anexmpocmamuueckozo nonsa TOBBILACT BBIBOJMMOCTh
s Ha 4,3-5,5 %, BeIBOom Ha 2,1-3,7 %, XHBYIHO Maccy MOJIOTHSIKA B
6-nenenpHOM Bo3pacte Ha 1,1 % u cpeqHecyTouHbIi pupocT. [Ipu oneHke
MPOAYKTUBHBIX Ka4eCTB BBIPAIICHHOHN INTHIIBI JTOCTOBEPHBIX PA3NIAYHA IO
COXpaHHOCTH, ﬂﬁHeHOCKOCTH 1 MacCCe U1l HE BBIABJICHO.

Bonpmoe BiusHUE HAa SMOpPHUOHANBFHOE Pa3BUTHE NTHIBI OKa3bIBAaeT
O60FaI]_[eHI/Ie I/IHKy6aHI/IOHHBIX SINI OHMOJIOTUYECKHA aKTHBHBIMU BEUIECCTBA-
MH, KOTOpBIE HAa TPAKTHKE MPUMEHSIOTCS OTAEIBHO WM KOMIUIEKCHO.
Haubosbinee pacnpocTpaHeHue mojydmia o0padoTka sSUI[ aHTHOUOTHKA-
MU, BUTAMHHAMH, MHKPOIJIEMEHTaMH, aMUHOKHCIOTAMU M Pa3IMYHBIMH
UX COYCTAaHUSIMU.

JUts CTUMYIAINU POCTa M PAa3BUTHSI CETbCKOXO3SIMCTBEHHON MTHIIBI (-
(DEeKTHBHBIM SIBIIETCS TaKOH O3KOJIOTHYECKH OE30IacHBIH €CTEeCTBEHHBIH
MeTa0OoNNT, KaK AHMAPHAA Kucioma 7 ee conu (CyKIMHATHI). B Mambix
J103aX SIHTapHas KUCJIOTa OKa3bIBa€T HA OPraHU3M CTHMYJIMpYIOIee Iei-
CTBUC, o6na£[aeT agallTOTCHHBIM, AHTUTHIIOKCHYCCKHUM, aHTUOKCUIAAHTHBIM
1 HEHPOTPONHBIM JEHCTBHEM, HOPMAJIN3yeT SHEPTeTHYECKUI U IuIacTHyie-
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cKHlf OOMEH, a TaKkKe KHUCIOTHO-IIEIOYHOE PaBHOBECHE, YiIydmIaeT olriee
(PU3HOJIOTMYECKOE COCTOSIHUE OpraHU3Ma.

O06paboTka MHKYOAIIMOHHBIX SIUI CIA0BIMH PacTBOPAMH SIHTAPHOM KHC-
JIOTHI TIO3BOJISIET MOBBICUTH BBIBOJUMOCTH siHIl Ha 2,5-5,3 %, a BBIBOJ KOH-
JUIMOHHOTO MOJIONHSKA Ha 2—5 %. OOpaboTKa sum Kyp MSCHBIX KPOCCOB
naBana 3QdexT IMTEeNbHOro (GU3HOIOrHYECKOro MOCHeIeHCTBUS, YTO BbI-
paxanoch B YBEIHMUYCHHUH >KHBOI Macchl K KOHITy BEIpamuBaHus Ha 4,7-5,8
% W CHIDKCHHH MaJieKa IBITUIAT ONBITHOW TPYIIIBI TIOYTH B 2 pa3a 1o CpaB-
HEHHIO ¢ KOHTPOJIEM.

Thuyun — mpocreiiiias aMHHOKHCIIOTA, KOTOpasi peryiaupyer oOMeH
BEIIIECTB, HOPMAIU3yET MPOIECCH BO30YKICHHUS M TOPMOYKCHHUS LICHTPAIb-
HOH HEPBHOU CUCTEMBI, ABJIIETCA HeMpoMenuaTopoMm. s MonoaHsKa NTu-
Bl TJIUIMH CYATACTCS HE3aMEHUMOW aMHHOKHUCIIOTOM, TaK Kak ee CHHTE3 He
obecrieunBaeT MoTpeOHOCTh opraHu3Ma. OJHO- M JIBYKpaTHas IPEIbIHKY-
OanmoHHas 00paboTKa pacTBOpPaMH TIHIMHA ITO3BOJISIET YBEIHYUTH BBIBOJ
eIt ot 2,0 1o 5,8 %. Ilpu sTom HabmomaeTcs ATUTEIbHBIN 3ddekT
(PU3NOTOTHYECKOTO TOCIEACHCTBUS, KOTOPBI BBIpAKaeTCs B YBEIUYCHUU
JKUBOM Macchl UBILIIAT Ha 9,0 % u coxpaHHOoCTH MOJoAHsKa HA 4,8 % 1o
CpPaBHEHUIO C KOHTPOJIEM.

Aspo3obHast 00paboTKa SIULl PACTBOPAMH MUMOMUHA Y IMULUOUHA TIO-
BBIIIIAET SMOPHOHAIBHYIO JKU3HECTIOCOOHOCTh KYp MSCHBIX KPOCCOB, TpPH
9TOM BBIBOJMMOCTH SIUII TOBbITIaeTcs Ha 3,8 %. [lomydeHHBIH MOJOAHSK U3
00paboTaHHBIX AWI OBLT OOJIee BBICOKOTO KayecTBa: Macca IBIULAT ObLia
Bhime Ha 1,4-8,9 %, cCOXpaHHOCTh MOJIOJIHSAKA JI0 S-HEJeTHHOTO BO3pacTa Mo-
Beiciiack Ha 1,0-4,8 % mo cpaBHEHHIO ¢ KOHTpoJsieM 1 coctaBmiia 92,3-99,0 %.

OpHoKpaTHas TpebIHKyOaIMoHHasi 00paboTKa Ul Kyp pacTBOPOM Jiu-
MoHmapa TO3BOJISIET MOBBICUTh BBIBOAUMOCTH SUIL] Ha 4,8—5,8 % u BhIBOA
KOHIMITMOHHBIX TBIUIAT Ha 3,1-5,4 % mo cpaBHeHHIO ¢ KOHTpoJieM. Macca
UBIUBIT B CYTOYHOM BO3pacTe yBEeIHUHMIach B cpeqHeM Ha 9,4 %, medeHn —
Ha 20,5 % u xene3uctoro xemyaxa — Ha 32,1 %. JIBykpaTHas o6paboTKa SMIT
MIPUBEJA K YBEINYEHHIO KMBOW MacChl CyTOYHBIX LbILIAT Ha 10,1 %, xene-
3ucTOro kemysaka Ha 21,4 %, cepana Ha 21,7 % 10 CpaBHEHHIO C KOHTPOJIEM.

Pubae — neqyeOHO-TIpOPMIIAKTHYECKUI IpernapaT KOMIUIEKCHOTO JIei-
CTBHSA, KOTOPHIH CIIOCOOCTBYET IOBBIMICHHUIO >KHU3HECIIOCOOHOCTH SIMIHBIX
UBIUIIT KaK B AMOPHOHAIIBHBIN, TAK ¥ B MOCTIMOPHOHAIBHBIN MEPHOJIBI OH-
TOTCHE3a, YTO BHIPAKACTCS B YBEIMYCHUH BBIBOIUMOCTH suIl Ha 6,3-9,3 %,
BBIBO/Ia IBIIIAT HA 7,0—11,0 % u coxparHOCcTH 32 60 CYTOK BBIpAIUBAHUS
Ha 5,0-6,0 % o cpaBHEHUIO C KOHTPOJIEM.

[Ipu npenpiHKYOannOHHON 00paboTKe SUI] PACTBOPOM Xel1a8Uma BHIBO-
JIMMOCTh SIMII W BBIBOJ LBIUIAT OBUTH BBINIC aHAJIOTMYHOTO ITOKA3aTells B
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koHTpose Ha 4,8 u 5,9 % cootBercTBeHHO. [Ipn o1HOKpaTHOI 00padoTKe UL
0,1%-HBIM pacTBOpOM IIpenapata KMBasi Macca [BILIAT B CYyTOYHOM BO3pacTe
yBenmum4gmiack Ha 6,8 %, macca medenu — Ha 9,8 %, cepana — Ha 19,6 % mpu
CHIDKEHUH MacChl OCTaTOYHOTO JKeJITKa Ha 5,9 %.

Jns  mpenplHKyOanmnoOHHON 00pabOTKH SUI]  CeNbCKOXO3HCTBEHHON
NTHLBI [IHPOKO UCIONB3YIOT pPa3iIMYHble XUMHYecKue rnpenaparbl. O4eHb
gacTo Ha nTunedadbpuKax B eXax WHKyOaIlmyu IPOBOAST 00pabOTKy MHKY-
OaIOHHBIX SHI] C IOMOLIBIO (OpMajIMHa, & TaKXKE HCIIOJIB3YIOT adpO30JIU
OIHOXJIOPUCTOTO HOAa, MEPEKHCH BOAOPOJa, MEPMAaHIaHaTa Kalus, Je30K-
COHa, XJIOPHOW W3BECTH, HEWTPAILHOTO THUIIOXJIOpHIA KaJbLHUs, JH30Ja,
Je30H0I1a, (PEHOCMOJIMHA, KaIbLIHHUPOBAHHON COJIBI U JIP.

B Hacrosimiee BpeMs Bce yaiie it 00pabOTKH MHKYOAMOHHBIX S U
000pyOBaHUsI HHKYOATOPHEB HAYMHAIOT WCIIOIB30BAaTh XUMHUIECKUE CPEI-
CTBa HOBOTO IOKOJICHHSI Ha OCHOBE KaTHOHHBIX HMOBEPXHOCTHO-aKTUBHBIX
CcOoeqUHEHHIt: cenTonop, ounuH, BB-1, ATM, 6akrepunum u ap.

Tak, npoBesieHHass 00pabOTKa OIMBITHBIX MAPTHH SUII BOJAHBIMU PAaCTBO-
paMu cenmoodopa TIOKa3ajla, YTO MHTEHCUBHOCTb Pa3BUTHS 3MOPHOHOB B
Siax OMBITHBIX MAapTHH Obla BBIINIE [0 CPAaBHEHUIO C KOHTPOJILHBIMU
(moxBepraBmmMucs 06paboTke mapamu (opMmanuHa). BEIBOTUMOCTH SHUIT
Obl1a Takke Boime Ha 1,5-2,5 %.

OO6paboTka fUIl Kyp pacTBOpaMH Huyuna HE OKa3blBajla OTPHUIATEIHFHOTO
BIIMSIHMSL Ha TIOKa3areind OWOJIOTMYEeCKOro KOHTpOsi MHKyOauuu. BeiBoau-
MOCTB SIML[ B ONBITHBIX IPyMIax IpH 3TOM HoBbIIanace Ha 1,6-9,2 %, a co-
XPaHHOCTH 3a 45 nHel BeIpanuBaHus Obuta Beite Ha 0,9-3,3 % 1o cpaBHEHHIO
C KOHTPOJIEM, YTO YKa3bIBAET TAKXKE HA CTUMYJIHpPYIOLIee JeHCTBHE Mpenapara
Ha SMOPHOHATIBHYIO ¥ TIOCTIMOPHOHAJIEHYIO )KH3HECIIOCOOHOCTh HTHIIBL.

Ha nrrmedabprkax mpu UCTIONB30BaHUH ISl 00paOOTKH ST TIperapaTa
BB-1 BbIBOA 310POBOT0 MOJIOJHSKA NMTHIEI MOBBIIIAiCA Ha 3—5 %, coxpaH-
HOCTh — Ha 1,6 %, a s3xoHOMHYecKast 3(PEKTUBHOCTE — B 4—6 pa3 1o cpas-
HEHHUIO C MOKa3aTeJIsMU NPHU UCIOJIb30BaHUU NapoB ¢opmaiuHa. Crenyer
OTMETHTb, YTO NPeJbIHKyOanoHHast 00paboTka siun npernapatom BB-1 oka-
3bIBaJIa TMOJIOKUTEIHHOE BIMSHUE HA YMOPHOHAJIBHOE Pa3BUTHE MTHIIBI, KO-
TOpOE COIIPOBOXKIAJIOCH YBEIMYEHHEM Macchl Tena sMOpuonoB Ha 7,9 %,
nuameTtpa cocyauctoro momnst Ha 4,5 u 5,0 %, anuHer 3apoapima Ha 5,0 %,
grcia map coMuToB Ha 12,5 %, konngectBa SMOpHOHOB 1-i KaTeropuu Ha
16,9 %, a 2-it xateropuu Ha 21,5 %, BBIXOla 3J0POBOTO MOIIOJTHSIKA Ha
4,7 % wu BeIBOgUMOCTH sUI HAa 4,6 % TI0 CPAaBHEHUIO C aHAJIOTHYHBIMH pe-
3yJIbTaTaMu, MOJYYEHHBIMU NPH 00paboTke siuIl TapaMu opMasvHa.

OpnHoKpaTHas mpenplHKyOannoHHas obpabotka smi mpemnapatom ATM
MI03BOJIMJIa TIOBBICUTDH BBIBOJ| LBIIUISAT B ONBITHBIX Tpymmax Ha 2,1 m. 1. B
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CpaBHEHUH ¢ KOHTpossHOM (87,3 %), B KOTOpOi 00paboTKa IPOBOIAMIACH
(hopManuHOM, 3a CUET YMEHBIICHHsI IMOPHOHAJIBHON MATOJIOTHU U CMEpT-
HOCTH SMOPHOHOB B TTOCTICIHUE THU MHKYOAIHH.

AsposonbHas 00paboTKa SIMI] pPacTBOpaMM OaxKmepuyudda TOBBIILIANA
BeIBO IpIuiAT Ha 3,0-4,3 % B cpaBHeHMH c KoHTponeM. COXpaHHOCTH
LBIIUIST, TIOJYYeHHBIX M3 SIML, 00paOOTaHHBIX AHTHCENTUKOM OaKTepHUIH-
J0M, OBLIa BBIIIE IO CPAaBHEHUIO C KOHTPOJIBbHOU rpymnmoii Ha 3—4 % B mep-
BBIH MECSIII )KH3HH, a IPUPOCT )KUBOU Macchl — Ha 7-9 %.

Hamu nst ctuMyssinny SMOPHOHANBHOTO M ITOCTIMOPHOHAIBHOTO pas-
BUTHS yTAT Kpocca «TeMm» ObLIO HCIOIB30BAHO HUPPOIUOUHUEBOE NOIU-
mepnoe coedunenue «l'anocenmy. A3po3onbHas 00paboTKa SHUIl ¢ TOMO-
b0 rosioBku-nynbBepu3aTopa GRINDA mo3Bosimiia CHU3UTH KOJIMYECTBO
KpoBsiHbIX Konen Ha 0,3—4,1 n. n., tymakos Ha 0,44,0, 3amepmux Ha 0,1—
3,3, 3amoxaukoB Ha 0,3-2,1, cnabeix u kanek Ha 0,2—2,2 1. M. COOTBET-
CTBEHHO M JOCTOBEPHO IOBBICHTH BBIBOIMMOCTH SHUI] B OTBITHBIX IPYIIIAX
Ha 0,8—10,7 1. 1., a BBIBOJ KOHAMIIMOHHBIX yTAT Ha 1,5-9,7 m. m. B cpaBHe-
HUH ¢ KoHTposieM. [Ipn npoBeneHnN BCKPBITHA AUl Ha 13-¢ CyTKH HHKyOa-
LMY MHAEKC Pa3BUTHSI SMOPUOHOB OIBITHBIX TPYIIT MPEBBILIAT KOHTPOJIBHYIO
Ha 0,1-1,4 m. m., Torga Kak MHIEKCHI MacChl NMPOBU30PHBIX OPTaHOB OBIIH
Menbire Ha 0,2—1,8 m. m. Macca yTsT, HOTyYSHHBIX U3 I, 00pabOTaHHBIX
lanocentom, 6bi1a Benme KoHTpons Ha 0,9-5,6 %. YTaTa OMBITHBIX Ipynn
JIOCTOBEPHO MMEJH HUXKE B CPABHEHUH C KOHTPOJIEM HHJIEKC MacChl OCTa-
TouHoro xentka Ha 0,03—1,47 . 1., HO OoJee BRICOKHE HHACKCH Pa3BUTHUS
xkenyaka — Ha 0,05-0,51 . ., nedenu — Ha 0,06-0,70 u cepaua — Ha 0,01—
0,18 m. m.

[Ipumenenne s 00pabOTKM MHKYOAIIMOHHBIX SHI] IOJIMMEPHOTO CO-
enuHeHUs «[ amocenT) MO3BOJIICT BIMATH HE TOJBKO Ha 3MOpHOHAIBHOE
pasBUTHE, HO M Ha MOCTIMOPHOHAIBHBIA POCT, COXPAHHOCTb, HEKOTOpHIE
MSICHBIE KauecTBa yTAT. Tak, 3a 49 nHell BhIpalMBaHUS JKUBas Macca yTsIT
ONBITHBIX Tpymm ObUTa BbIIe Ha 1,5-5,9 %, a cpeaHecyTOUHBIA IPUPOCT —
Ha 1,5-6,0 % B cpaBHeHuH ¢ KoHTposeM. CoxXpaHHOCTb 3a 49 nHell BbIpa-
LIMBaHMS B ONBITHBIX Tpynnax Obuia Bhimie Ha 1,1-6,5 1. 1. Mo cpaBHEHHUIO
C KOHTPOJbHOM. Macca M BBIXOJl MOTPOLICHOW TYMIKH YTAT B OIBITHBIX
rpynmnax coctaBuid 1813,3-2098,8 r u 62,4-64,1 %, 4T0 MpeEBHIIIAIO MO-
kazarenu KOHTposst Ha 1,1-8,9 % u 0,2-2,4 1. 1. COOTBETCTBEHHO.

Hcnonbs3oBanue st 00pabOTKM MHKYOAIIMOHHBIX SHI| TOJMMEPHOTO
coequaeHus «["amocenTy, MOIYYEHHOTO ¢ IOMOIIBIO TEHEPATOPa XOJIOTHOTO
tymana NEBULO, no3BoJsiniio MOBBICHTE BBIBOA YTST B ONBITHBIX IPYIIIax
Ha 2,6—7,4 1. 1., a BRIBOAUMOCTH suIl Ha 2,7—7,0 1. 1. B CpaBHEHUU C KOH-
TposteM. VHIEeKC pa3BUTHS IMOPHOHOB ONBITHBIX T'PYMI COOTBETCTBEHHO
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Obut1 BRIIe KOHTpONs Ha 0,2—1,4 1. 1., a HHACKC Pa3BUTHUSA MMPOBHU3OPHBIX
opraHoB Obu1 MeHbIIe Ha 0,6—1,5 m. n. ’KuBast Macca CyTOYHBIX YTAT, TIOJTY-
YEHHBIX M3 ONBITHBIX TPYII, ObUIA BBIIIE, YEM M3 KOHTPOJIBHBIX, HA 1,5—
4,1 %, a uHAEKC Pa3BUTHUS OCTATOUYHOTO enTka — Huxke Ha 0,4-0,8 m. 1.
B 49-mHEBHOM BO3pacTe yTATA OMBITHBIX TPYII WMENH OOJBIIYIO JKUBYIO
Maccy U CpeIHECYTOUHBII NMPUPOCT, a pa3sHUIA [0 STOMY IOKa3aTelto Co-
craBmia coorBercTBeHHO 1,547 n 1,5-4,8 % B cpaBHEHHH C KOHTPOJIEM.
CoxpaHHOCTh B ONBITHBIX Tpynnax Obuta Ha ypoBHe 94,3-95,8 % mporus
91,8 % B KOHTpOIBbHONH. Macca MOTPOMIEHON TYIIKH YTAT OMBITHBIX TPYIII
cocraBmia 1966,6-2081,1 r, yro 6buto0 BhIE Ha 2,1-8,0 % B cpaBHEeHUU C
KOHTPOJIEM.

[TpoBoas cpaBHEHHE MOPQOIOTHUECKHX M OMOXMMHUYECKUX IOKa3aTe-
JIed KPOBHM YTAT KOHTPOJBHOW M OMBITHBIX IPYII, HEOOXOANMO OTMETHTB,
YTO OHM HAXOJWIHMCh B Mpejenax (U3HOJOrMYeCKUX HOPM, yKa3aHHBIX B
CIPaBOYHOHN JIMTEpaType, U HE UMEIH KPUTEpus JocToBepHOCTH. OIHAKO Y
MOJIONBITHBIX YTAT HPOCIIEKUBAIACH MOJ0XKUTEIbHAS ITUHAMHUKA [0 BCEM
TIOKa3aTeIsIM.

KOHTpOJ’[LHLIe BOIIPOCHI

1. Pacckaxure o mpolecce omIog0TBOpeHus sifneknerku. Kakue nime-
HEHUS IPOUCXOAST € 3apOJIbILLIEM B MOJOBBIX MYTSIX NTULbI?

2. Kakue npoBu30opHBIe Opranbl Bbl 3HaeTe? [lepeyncinTe ux QyHKINH.

3. Pacckaxure 00 SMOPHOHATEHOM Pa3BUTHH KYPHUHOTO 3apOIbIIIa.

4. Ilepeuncnute OCHOBHBIE IEPHOABI SMOPHOHAIBHOTO Pa3BUTHS.

5. Kakue Qaxropbl BHeEmIHEH cpeabl HEOOXOAMMO KOHTPOIUPOBATH B
npotiecce 3MOPHOHAIBHOTO Pa3BUTHS 3apoblia?

6. [lepeunciuTe MpUIMHBI SMOpHUOHANBHON THOenmn. Kakue OCHOBHEIC
HETpaBWIbHBIE TIOJ0KEHUS SMOPHOHA TIepe]l BBIBOIOM CYIIECTBYIOT?

7. HazoBUTE OCHOBHBIC METOABI CTUMYJIIUK 3MOPHOHAIBHOIO W TIOCT-
SMOPHUOHATLHOTO Pa3BUTHS CETLCKOXO3IHCTBEHHOM MTHIIBI.

8. OHEHKA KAYECTBA U TPAHCIIOPTUPOBAHHUE
CYTOYHOT' O MOJIOJHSIKA

MoJ0IHAK CEJIbCKOXO3SIMCTBEHHON NTHUIBI YKE Yepe3 HECKOJIBKO YacoB
TI0CJIe BBUTYTUICHHS TIPUCIOCOOJIEH K CaMOCTOSITENILHOM KU3HU. [IpHHATHII
B IPAaKTHUKE TEPMHH «CYTOYHBIH MOJOJHSK» YCIOBHBIH, MOCKONBKY B TO-
BapHOH MapTHM OH MMEET Pa3IHuHBINA BO3pacT — oT 8 no 60 dacos mocie
BBUIYIUICHHUS, HO OCHOBHOE IOT0JI0Bbe — 16-36 yacos.
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8.1. ABTomMaTnueckas BblﬁOpKa CYTOYHOI'0O MOJIOAHAKA

MaiHa JUisi TiepeMelieHnsl HH-
KyOaIlMOHHBIX Sl  IPEACTABILICT
co00i YCTPOMCTBO JUII MEXaHUYEC-
CKOTO TIepEMEIICHNS BBIBOAHBIX JIOT-
KOB, PAacIOJIOKEHHBIX Ha WHKYOally-
OHHBIX TEJIEXKaX, K 00OpYyHIOBaHHUIO
OIPOKHU/IBIBAHUSI U OTIENICHHUS NTEH-
TI0B OT CKOpIytisI (puc. 133).

Omneparop NpUTATUBAET ABE WH-
KyOaIllMOHHBIC TEIICKKH U3 WHKyOa-
LIMOHHBIX MAIllMH ¥ MOMEIIAeT UX B
YCTPOMCTBO MO3UIMOHUPOBAHUS H
nepenaud obopynoBanus. Ilocie
3TOT0 OH HA)XXUMAeT KHOIKY 3aIyc-
ka Mammsbel. Kornma cucrema oOHa-
PYXHUT WHKYOAIIMOHHBIC TEJIECKKH, AaBTOMATHYECKH MPOM3BOAUTCS 3axBaT
JIBYX KOJIOHOK M TPEX CJIOEB BBIBOJHBIX KOP3WH M IepeAadya UX Ha BaJIUK
yHuH. CrienuanbHOe yCTPOMCTBO TOJKAET BBIBOJHBIC JTOTKH HA LETH KOH-
Beiiepa KuJjieM, a 3aTeM BBIBOJHBIC KOP3MHBI BXOJST B ONPOKHUIBIBAIOIIEE
YCTpOHCTBO, OcBOOOXIasch apromMarmdecku (puc. 134). Ilycteie JIOTKH
OTHPABIISIIOTCS B MAIINHY JUISL YUCTKH, YOOPKHU U JA€3UH(EKINH.

IITuna m cxopnyma, majaroomas Ha KOHBEHEpHYIO JICHTY MaIIWHBI UL
pasjieneHus, OTHPABIISAETCS HA POJIMKOBBIH MEXaHU3M COPTHUPOBKH INITEHIIOB
ot ckopiynsl (puc. 135).

Puc. 133. MammHa Juist iepeMenieHus
MHKYOAIMOHHBIX SHI]

Puc. 134. OnpoxunpiBatoniee ycrpoctBo  Puc. 135. PoinkoBbli MeXaHU3M COPTHPOBKU
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Ckopiyna ¥ siiia ¢ MepTBBIMH SMOPHOHAMH IIEpeNaloTcs 110 KOHBEHepy
B IIOMEIIEHHE, B KOTOPOM YCTAaHOBIEHO O0OpyIOBaHUE AJA IepepabOTKH
OTXOJIOB, @ LBIIUIATA — HA CICIYIOIMHA MPOU3BOACTBEHHBIH MEXaHH3M IO
CeTH LIETTHOTO KOHBeWepa sl JalbHEHIIel OlIeHKH KadyecTBa, ONpeelIeHUs
110J1a, BAKIMHALIMY, TI0JICYETa, YIIAKOBKH H T. [I.

Cucrema mojcyera M YIaKOBKH
CHIOB B OCHOBHOM COCTOUT H3
BOPTHPOBOYHOM TIaTHOPMBI, KOH-
eifepa AU repenayy UbIUIAT, KOH-
eiiepa  JUIA  TOJCYETAa  IIBIILIAT,
-00pa3HOro KHUJIEBOTO CETOYHOI'O
eIHOT0 KOHBeWepa Juisl I10/a4u
OpoOOK C UBIUIATAMH W IPYTHX
peametoB (puc. 136).

OCHOBHBIC TapaMeTpBI: BBICOKAs
tbdexTuBHOCTS HOACUeTa (30 THIC.
BITULSIT B Yac); TOYHBIA HOICYET ISt
TAaKOBKM, COCTaBILIIOIICH  OKOJIO
.3 %; IPUTOIHOCTD U Pa3IUNIHBIX
BBIBOJIHBIX JIOTKOB; OTCYTCTBHE BpE-

Puc. 136. Cucrtema nozacuera
U YIIaKOBKH NTEHIIOB Ja i1 TITCHIOB, caMoperan/Ipon—

mieecsi MPOrpaMMHOE OOECTeUYeHUE;
MIPOCTON OTEPAIIMOHHBIN HHTEepQElic; MUHIMU3UPOBAaHHOE KOJIUYECTBO TIPS-
MBIX NPUKOCHOBEHHH PAaOOTHHMKOB K IBIILUIATAM, KOTOPOE IO3BOJIAET HM30e-
KaTh TEPEKPECTHOTO MH(MOUIIMPOBAHUS YEJIOBEKA M ITCHIIOB, aHTHUCEIITHYC-
CKME CBOMCTBA U JIETKOCTh OYMCTKH.

ObopynoBanue OTIpeICTICHHUS
10JIa ¥ COPTUPOBKH MTEHIIOB COCTO-
WUT U3 TOBOPOTHOTO CTOJIA OTIpe[e-
JIEHUsl TI0Jla, TOBOPOTHOTO CTOJA
UL BaKIUHALMH, IUIATGOPMBI OT-
6opa crnaObIX MTEHIIOB ©X T. .
B »T0ii cucteme Hanboyiee BaXKHBIM
YCTPOMCTBOM  SIBIISIETCSI  TTOBOPOT-
HBI CTOJ JJISt OTpeaeNeHHs IoJa,
KOTOPBIH IT03BOJISICT  OIPEICIIUTh
TIOJT B TIpolecce 00pabOTKH LBITUISIT
(puc. 137).

YceTpoiicTBO Takxke NpUMEHseT-
Puc. 137. Cron onpezneneHus momia Cs UL ONpEeNeNICHUsI CKOPOCTU PO-

156



CTa TIepbeB, IBETa Iepa M OCOOCHHOCTEH KIIOAKH y CYTOYHBIX IIBITIIAT.
B cooTBeTcTBHM € pa3HBIMH HAMETPAMH MOBOPOTHOTO CTOJIA OH MOXET
BMecTHTh OT 6 10 20 ctannmii. Ha ka)xmoil cTaHIIMK yCTaHOBIICHEI IBE BO-
posHku. Korjga nTeHIbl HAUMHAIOT JABUTaThCS C MOBOPOTHBIM CTOJIOM, OIle-
paToOpBI OTIIPABIISAIOT NTEHIIOB MYXCKOTO H JKEHCKOTO TI0JIa B COOTBETCTBY-
folye TyHHEH. [ITEHIBI My>KCKOTO ¥ JKEHCKOTO T0JIa COOMPAIOTCS CO BCEX
CTaHLMI U pa3MEIalTCs Ha Ha3HAY€HHOM KOHBeWepe, [0 KOTOpoMy IO-
JTAIOTCS AJIsl OCYIIECTBIEHUS MOCIEAYIOUIEro mpolecca.

8.2. OueHKa CyTOYHOI0 MOJIOTHSIKA

O1eHKy MOJIOIHSAKA CIeXyeT MPOBOJUTH IMOCie ero OOCBIXaHWS U MPo-
CHJIKHM B MHKyOaTope, HO He paHee yeM uepe3 12—16 4acoB OT MOMEHTA BbI-
mymieHns. 1o SKCTephepHBIM W HHTEPHEPHBIM TPU3HAKAM OIPEICIITIOT
COCTOSIHHE OPTaHM3Ma U JENAT MOJIOAHSAK Ha KOHAUIIMOHHBIN, HEKOHIUIIH-
OHHBIN, CJIA0BIA U KaJIEKH.

KoHIuImoHHbIH MONOIHSAK OTIINYAeTCA OBICTPON peaKnneil Ha BHEITHHUE
pasapaxurenud. OH HEe JODKCH UMETh NS(PEKTOB JIMOO OBITH C OJHUM He-
3HAYUTEBHBIM OTKJIOHEHHEM B DKCTephepe. Y Hero MTKUi moao0paHHbIH
HUBOT, MOJHOCTBIO BTSIHYT OCTATOUYHBIN JKEITOK, XOPOIIO 3aKphITa U 3a-
JKUBIICHA ITYIOBMHA, YHCTas KJIOAaKa, MyX IIOJIHOCTHIO OOCOXIIWH, paBHO-
MEpHO paclpeeseH Mo Tely, INIaJIK1i, HEeIKOBUCThIN, XOpPOUIO MUTMEHTH-
POBaH, TOJIOBa MIMPOKas, MPOIOPIHUOHANBHAS, TJ1a3a KPYTJbIe, ONecTsIue,
KOPITyC TUIOTHBIM, KWJIb YIPYTHH, HOTU M KIIFOB KPENKHe, MUTMEHTHPOBAH-
HBIC, KPBUTBS IIIOTHO MPHKATHI K TYJIOBHUIILY.

HexkoHIUIMOHHBIN MOJOAHSAK JOBOJBHO KPENKO CTOWT Ha HOrax, ak-
THBHO pearupyer Ha 3BYK, HO JKUBOT €r0 HECKOJBHKO YBEIHYCH, BUICH IT0-
COXIIMH Ha MYNOBHHE CTYCTOK KpoBU. Ciabee BBIpak€HBI IKCTEPHEPHBIE
OCOOCHHOCTH, IMyX HE OTJIMYACTCS MICIKOBHUCTOCTHIO. Takue MTEeHIBI It
BBIPAIIMBAHUS IPUTOHBI, HO TPEOYIOT BHUMATEIBHOTO YXO/a.

Crnabble MTEHIBI HEAKTUBHBI, MAJOTOIBIDKHBI, Y HAX OOIBIION OTBHUC-
JIBIA KUBOT, YBEJTHMUEHHBIN M3-3a2 OCTATOYHOTO JKEJTKA, I OYCHb MAJICHb-
KW, TIOKATHIN. Y c1aboro MOJIOJHSKA TJIa3a TYCKIbIE, KPBUIbs OOBHUCIINE,
ITyX KOPOTKUH, OJEKIIBIA, HEPAaBHOMEPHO paclpeieleHHbIN o Teny. Takue
NITCHIIBI HEMPUTOIHBI K BEIPAIIIMBAHUIO.

Kanexn nmerot aedexTsl, KaxIblid U3 KOTOPBIX yXKE SBISIETCS TOBOJIOM
JUIL YHUYTOXKCHHUS TITUIBL: YPOACTBO TOJIOBBI, HEBTIHYTHIN KEITOK, KPOBO-
TOYaIas IyrnoBHUHA, HCKPUBJIICHHBIE HOTH, TAPAJINY HOT W IIIeH, HEJAOPa3BH-
TO€ ONEPEHUE, B3AYTHII KUBOT.

OcHOBHBIE TpeOOBaHUS, NPENBSIBISIEMbIE K CYTOYHOMY MOJIOAHSKY
CeNIbCKOXO3SIICTBEHHOM MTHIIBL, TIEpeYHCIIeHbl B Tab. 34.

157



Ta6nunma 34. AnTepbepHble MOKA3aTeIH KA4ecTBA CYTOYHOT0 MOJIOAHAKA

Iokazatenu Upimurira Y1ara Humo- T'ycara [eca- | Tlepene-
SIMYHBIC | MSICHBIE aTa psrta aiTa

JKuast Mmacca MOJIOZTHSIKA JUTSE
KOMIUICKTOBAHHS CTA/, I

[JIEMEHHOTO 34-48 | 34-48 |46-65| 50-68 |93-135)23-34| 7-9

IPOMBIIIIEHHOT0, He MeHee | 33 32 40 47 90 24 7

0,

)ISI/IBB.?I Macca B % OT Macchl 66 66 62 67 62 65 65
SIAITa, He MeHee
To xe 6e3 ocTaTOYHOTO 58 56 50 60 58 58 60

JKENITKA

Macca B % OT Macchl Tena:
0CTATOYHOTO JKEJITKA C JKeJl-
TOYHBIM MEIIKOM

(babpuumesoit cymx, e |45 | 043 | 014 | 009 | 008 | 006 | -
MCHEEC

JKEIITOYHOTO My3bIpst, HE 00- 016 022 | 022 | 022 022 018 B

Jee ) ) ) ) ) )
ConepkaHue B KEITOYHOM
MEIIIKEe, MKT, HE MEHee!

10-16 | 10-19 |10-16| 9-13 | 10-15 | 9-11 | 7564

BUTAMHHA A 25 25 20 30 20 — —
KapOTHHOHIOB 60 45 20 6 6 - -
BuTamMuHa B; 4 4 3 6 10 — -
CopnepxkaHue B IEYCHHU, MKI/T,
HE MEHee:
BUTAMHHA A 30 30 15 30 15 - -
BuTamuHa B; 10 10 — 10 - — -

B nepBeIe 1HHE TOCIIE BBIBOJIA MOJIOJHSK COXPaHSAET 4ePThl SMOPHOHA U
B OTJIMYME OT B3POCIIOH MTHIBI UIMEET CBOW OCOOEHHOCTH CTPOCHHMS Opra-
HOB W TKaHeW, TMHTaHMs, CBA3aHHOTO C MCIOJH30BAHUEM OCTATOYHOIO
KEJITKa, COCTOSIHMSI Ta3000MEHa, TEPMOPETYJSIIUH, HEPBHOM CHCTEMBI.
’Ku3HecrnocoOHOCTh ero IpH BHIPAIIMBAHUM M MOCIEAYIONIast IPOIyKTHB-
HOCTb 3aBHCST HE TOJBKO OT Ka4eCTBAa MHKYOAIMOHHBIX SUIl M PEXHMa HUH-
KyOallMu, HO ¥ OT YCJIOBHH, B KOTOPBIX HAXOAUTCS MOJIOJHSK CO BPEMEHH
BBIOOPKM M3 MHKyOaTOpa /10 MOCajKu Ha BhIpalnBaHue. Bpems Haxoxse-
HUSI MOJIOJHSKAa B MHKYOAaTOpPHH HE JOJDKHO IPEBHIIIATh 8 9acoB mocie
BBIOOPKHM U3 HHKYOAaTOpa.

MonoiHsIK 10 peanu3anuy HeoOXOJMMO COZIEPXKAaTh B CYXOM, YHCTOM,
XOpOIIO BEHTWIMPYEMOM IIOMEIIEHUH ¢ TeMIepaTypoi Bozayxa 26—30 °C,
OTHOCHTEJIbHON BIaXXKHOCTBIO 60—65 % W CKOPOCTBIO JBUXKECHHS BO3IyXa
0,2 m/c.

OpHUM U3 OCHOBHBIX IOKa3aTeleld KauecTBa CYTOUYHOIO MOJIOJHSIKA SIB-
JISeTCA ero Macca, KOTopas 3aBUCHT KaK OT MacChl MHKYOAI[MOHHBIX SHII,
TaKk ¥ OT NPOJOJDKUTEILHOCTH BBIAEP)KKU €ro I0Cie BhUTyIUIeHus. Tak, y
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TOJIKO YTO BBUIYNMBIIETOCs LBIMJICHKA OTHOCUTEIbHAs Macca COCTaBISET
70-74 %, 3aTeM OHa CHW)KaeTCsl y OHMOJIOTMYECKH MOJHOIICHHBIX 0coO0eit
yepe3 Kax/ple 6 4acoB NPOCKKUBaHUA B cpenHeM Ha 1,3 %. HopMel xuBoit
Macchl MOJIOZHSKA CETbCKOXO3AHCTBEHHOM NTHIBI B 3aBUCHMOCTH OT BO3-
pacra u Macchl sIuIl IpUBeIeHbI B Ta0u. 35.

Tao6numa 35. XKupasi Mmacca (T) MOJTOTHSIKA B 3aBHCHUMOCTH OT BO3PACTAa U MACChI SIUI]

Bo3spact MosioaHsKa 1ocie BUTYIUIeHHs (10 KOPMIICHHS), 4
Macca sun, r 2 P | 2 [ Y 35 pl )48
LpInsita MsiCHbIE
50 34 33 32 30
55 37 36 35 33
65 44 43 42 39
Y1sara
70 45 43 41 38
80 51 49 46 44
90 58 55 52 49
Huaomara
75 52 50 49 46
85 59 57 55 52
95 65 64 62 58
120 79 76 73 70
I'ycsita
150 99 95 92 87
170 113 109 105 100
180 120 115 111 106
HecapsaTa

35 24 23 22 21
45 31 30 29 28
55 37 36 35 34

VY BBIBEIGHHOTO MOJIOJIHSIKA BHYTPHUYTPOOHBIN (OCTaTOUHBIN) KEITOK
SIBIISICTCS TOJBKO YACTHYHBIM MCTOYHHUKOM MUTAHHS B IIEPBYIO HEJEIIO €r0
ku3Hu. [Ipu 3amo3nasoM KOpMIIEHHH TMOC]E BBIBOJA OCTATOYHBINA JKEITOK
yCBamBaeTCsl XYK€ W €ro MOCJIEOyIoIIee paccachiBaHHE 3aJEpPIKHBACTCS.
Bonee 4yBCTBUTENBHBI K BRIHYXKJICHHOMY TOJIOJIAHUIO TIOCTIE BHIBOJA YTATA,
TycsiTa U UBIIUIATA SMIHBIX TOPOJ. B HOpME OCTaTOYHBIH KENTOK Y IBITUIAT
B Bo3pacte 5 cyrok paBeH 0,8-1,2 r, B 10 cytok — 0,02 1, a y unmromar —
0,4 1 0,02 T COOTBETCTBEHHO.

Hcnonb30BaHHE OCTATOYHOTO JKENTKA B TIEPBYIO HENEIIO0 MOXKET 3aMeji-
JISITHCS TI0J] BO3/ICHCTBHEM CIEAYIOMHX (PaKTOPOB: KOPMIICHHE HECOAIaHCHPO-
BaHHBIM 0 TUTATEIbHBIM BEIECTBAM KOMOMKOPMOM; TPaBMbI MOJIOJHSKA Ha
BCEX ATarax paboThl ¢ HUM (BBIIAJICHIE U3 BBHIBOJHBIX JIOTKOB B HHKYOATOpE,
HeOpeXxHoe oOpaleHne TPy BEIOOPKE W COPTHPOBKE IO TIONY U KAa4eCTBY, I10-
caJKa B [IeXe BBIPANIMBAHUSA, NIEPEYIUIOTHEHHE B Tape); MOHIKEHHOE Ka4eCTBO
ST, JUTATENBHOE TIOBBINIEHUE W TIOHWKEHHE TEMIEePaTyphl MPH WHKYOAINH,
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TPaHCTIOPTHPOBKE M HA BHIPALLMBAHMY; NEpeAep)KKa MOJIOIHsAKA Oe3 BOIBI U
KopMa Oostee 36 9acoB MocTie BRIBOAA; OaKTepHaIbHAs HH(PEKIHs.

[Tpu paboTte ¢ MOJIOTHAKOM TIOCIE BBIBOJA CICAYET YYHMTHIBaTh, 4TO
TepMOpPETYJIALHMS Y HEro elle HecoBepuieHHa. Hanpumep, y LblIeHKa HOP-
ManbHas Temreparypa Tena (39-39,8 °C) moamep:KHBacTCs IPHU YCIOBUH,
€CIIM BHEIIHsISA TeMIlepaTypa HaxoauTcs B npenenax 26-34 °C. ['youtensHo
JeHCTBYeT Ha MOJIOAHSK MePEerpeB, il TeMIlepaTypa OKpy KaloIei cpebl
noganmaercs Boiie 40 °C, a Taxke HaJIU4YKUe CKBO3HIKOB.

VY MONOmHSKA NTHI BBICOKAas MHTEHCHBHOCTH OOMEHa BewiecTB (0CO-
OEHHO y MSICHBIX KPOCCOB), B CBS3M C UYeM M OOoJIbIasi MOTPEOHOCTh B KHC-
nopoge. [103ToMy MOBBIIEHHBIE KOHICHTPALMH YIJIEKHCIOTHI, CEPOBOIO-
pona, amMmmuaka, QopmainblIeruia MOTyT OKa3aTh OTpPHULATENbHOE BO3JEH-
CTBHME Ha OpPraHM3M, YTO CIielyeT YYUTHIBaTh NpH obOecrieueHnHn o0orpesa,
YBIIAXXHCHUS U BEHTUIISILIUH.

B Hacrositiee BpeMs CyIIECTBYET JiBa OCHOBHBIX METOJIA JUI U3MEPEHUS
KauecTBa LBIULAT: M3MEPSHUE UIMHBI IBIIUICHKa; mojacuer no Ilacrapy
(Pasgar©), ympoieHHblii MeTox noacuera mo Tony (Tona), pa3paboTaHHBII
B YHauBepcurete Jlesena (bemprus).

OMOpHOHAIBEHOE pa3BUTHE TJIaBHBIM 00pa3oM peryiaupyercs Temrepa-
TYpOii, Bce M3MEHEHHUs OKpY)Karomleld cpeabl M3MEHAT M POCT SMOpHOHA.
Panee ObUTIO OMMCAHO, YTO BBHICOKHE TEMIIEPATYPHI YCKOPST Pa3BUTHE IIO-
BBIIICHHOHN TUIIOKCUH M YXYJIIAT UCIOJIB30BaHHE JIUIHIOB KaK OCHOBHOI'O
HCTOYHMKA SHEPIHU. DMOPHOH MEPEKIIOYUTCS ObICTpee U aKTHBHEE Ha YT-
JIEBOJHBIN OOMEH U B HEKOTOPBIX CIIy4asX Ha OEJIKOBBIH.

W mostoMy JIOTMYHO, YTO BBICOKAs
TeMIIeparypa MOXET 3aTPOHYTh TEMIIbI

Pa3BHUTHS M POCTAa HEKOTOPBIX OPraHOB
(B 0cOOEHHOCTH Ceplia) U OCTATOYHOTO
skentka. OCTaTOuHBIN JKEITOK M CEepALe
OBIIUIAT, KOTOPBIC MMEIM Pa3sHyrO BOC-
MPUHUMAEMYIO TEMIIEPATypy B TCUCHHE
MHKyOaIMy 1okasaHsl Ha puc. 138.

JIMHa IBIJIGHKa OT TOJIOBBI JI0
XBOCTa ObLTa BCErJa CaMbIM 3aMETHBIM
IoKasarejieM ero kadectsa. Tem He Me-
Hee YCTaHOBJICHO, YTO PE3YJIbTAThI Ta-
KON JJMHBI HE BCErJa IMOBTOPSIOTCA.
[ToaTOMy TIpEANIOKEHO HCIIONB30BaTh

A HanOOoJIee YaCTO MOBTOPSIOIIUICS pe-

LOBIILIAT, HOJ'IyLIeHHbIX l'lpl/l BBICOKOH
(cieBa) U HOPMATBHOF (cripasa) 3yJIbTAT JJIMHBI, @ UMEHHO M3MEPEHHUE OT
TeMIepaTypax MHKYOaLHU MLl KJIIOBa JI0 KOHIIA CPETHETO Mabla HOTU.

Puc. 138. OcTaTouHbIi KENTOK U Cepre
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Juist ompeneneHus AMUHBI IBIIUICHKA OT TOJIOBHI 10 XBOCTa HEOOXOAUMO
B3iTh 20 cirygaifHO OTOOpaHHBIX HBIUIAT W3 KaXKIOro BRIBojAa. V3Meputs
UX JUIMHY OT KJIIOBa J0 CPEAHEro nalblia (MCKJIIOYMB HOTOTh). PaccunTarh
cpeaHee 3HaYeHUE M OJHOPOAHOCTH. 3allicaTh Pe3yJbTaThl OTHOCHTEIBHO
BO3pacTa CTaja, MacCH SHIA U YCIOBUI HHKYOAITHHL.

Ouenka no mkane «[lacrap». ITOT MeTOX SIBISETCS KOJIMYECTBEHHOM
Mepoi, KpoMe TOro, oH Ooiiee OOBEKTHUBEH, YeM JUIMHA NBIJICHKA, U
HaTpaBJICH Ha OIEHKY OOIINX YCIOBUIl HHKYOAITIH.

Heob6xoanmo B3sTh 50 ciydailHBIX LBIIUIAT OT KaXKIOTO BHIBOJA U OIle-
HUTH CIIEYIOIINE TapaMeTpPhL:

1. Ecnin oNIOXKUTh WBIIICHKA Ha CIHHY, OH JOJDKEH HEMEUICHHO Iepe-
BepHyThes U cecth (0 6aytos). [lepeBopot 3aHMMaeT Ooliee yeM 3 CeKyHIbI
(1 6amn).

2. [Tymok MOKHO CUHTATh HOPMAJILHBIM, KOTIa OH TIOJTHOCTHIO 3aKPHIT, a
KEITOK MOTHOCThIO BTAHYT (0 OamsoB). [lymok oTKpeIT U (WiK) BUAHA CY-
xas mynosuHa (1 6asmn).

3. [IATOYHBIH cycTaB He BOCMAJCH U MMEET HOpMasbHbIM mBet (0 Oan-
noB). [Isitounslii cycTaB BocnasieH u (uin) umeet nmokpacuenue (1 6asmn).

4. KimoB ymcThiil U uMeeT 3akpbiThie HO3aApH (0 Gamios). Kitto 3arpsis-
HEH | (MITH) UMeeT KpacHyto Touky (1 6amr).

5. Pa3mep XMBOTHKA 3aBHCHT OT pa3Mepa OCTATOYHOTO JKEITKA H €ro
MEIIOYKa, KOTOPBIH, [0 CYIIECTBY, 3aBUCUT OT TEMIEPATyphl U BIaKHOCTH
BO BpeMmsi WHKyOarmu. Msrkuit sxuBotuk (0 6asioB). TBepublil KHBOTHK,
ko>xa HaTsHyTa (1 6amr).

Hanee HEoOXOIMMO 3amucaTh CUET IS KaKIOrO W3 MapaMeTpOB IIO
KaXIOMY ULBIIUICHKY. J KaIoro UbIIUICHKA MOJCYUTATh KOJIMYECTBO
OYKOB, BEIUECTh OYKH, HOJTYYCHHBIC MPH OIEHKE, 3aT€M OTHATH OICHKY C
MaKCHUMaJIbHO BO3MOXHOHU 10. Beraucauts cpeanee 3HaueHUE.

8.3. CopTHpOBKA NITEHIIOB IO MOJY

CoptupoBka (CEKCUPOBaHUE) — 3TO pas3jelieHue UBILUIAT Ha KypodeK U
neTymkoB. COpTUPOBKA CYTOYHBIX IIBIIUIAT IO TIONY SIBISIETCS 00s3aTeNb-
HOW TEXHOJIOTHYECKOW oOmepamnueil B XO3AHCTBaX SUYHOTO HATPABICHUS
MPOAYKTUBHOCTH C IICJIBIO BhIpAalllUBAHUA Tpe6yeM0r0 KOJINYECTBA PEMOHT-
HBIX KYPOUYCK U METYIIKOB. PaS}leHBHOC BhIpallIUBaAaHUE NACT BO3MOXHOCTH
3¢ (GEKTHBHO KCIIONB30BAaTh NTHYHUKY, MOBBICUTH COXPAaHHOCTh M OJIHO-
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POIHOCTh NTHIIBI, 0OECTICYNTh pa3AeNbHOE KOPMIICHHE KypOUeK M TeTyII-
KOB, CHU3UTh C€0E€CTOMMOCTh PEMOHTHOTO MOJIOHSKA.

OTedecTBEHHbIE U 3apyOEIKHbBIE UCCIIE0BATENIN Ha IPOTSHKEHUH MHOTHX
JIET TIPOBOJMIIM HCCIIEIOBAaHMs, HAlpaBJICHHbIE Ha MOUCKH 3(PPEKTUBHBIX
METOJIOB ONpeAeseHUs mojia y nTull. Takoit metox Obi1 paspadotan B Amo-
HuH B 1925 rony. OTcrofa 1 ero Ha3BaHUE — «SAMOHCKUN) METOJ.

Anonckuit memood BuU3yalb-
HBIA, pyunoit (puc. 139). Cymr-
HOCTh €ro 3aKIIouaercd B ycTa-
HOBJICHUM HaJIMYUsl Ha BHYTpPEH-
Hell CTeHKe KII0AKH (CO CTOPOHBI
KHBOTa) OYropkOB M CKIAJOK,
KOTOPBIMH PA3IHYAIOTCS MYXKCKHUE
1 JXKeHCKue ocobu. Byropku — 3to
pyAMMEHTapHbBIE, WIN HEJOPa3BH-
Thle, IIOJIOBBIE OpraHbl CaMIIOB
BEIIMYMHON C ocTpHe OyIaBKH,
okosio 1 MM B auamerpe. Y Kypo-
YyeK BMECTO Oyropka — CKJIal0uKa.

Kax mokazana mpakTuka, Kpo-

Pric. 139, CopTHpoBKa pmsT M€ THIIMYHOTO WM HJEaIbHOTO
BH3ya/IbHbIM METOZIOM BHJIA CTEHKH KJIOAKH BCTPEUYAIOTCS
OTKJIOHEHHS (KaK y TEeTYIIKOB, TaK
U y KypOU€K), KOTOpBIE SIBIISIOTCS NMPUIMHONW HETPAaBUIBHONW COPTHUPOBKH.
Takux et ObiBaer 10 5 %. IIpyunHaMu HeNPaBWIBHOW COPTHPOBKU
MOTYT OBITh: BPOXK/CHHBIE 3a00JieBaHMs, HENpaBHiIbHAas paboTa ¢ KI0aKou
(cunbHOE HAXKaTHWE WM PACTATUBAHME), KAYECTBO WBIUIAT (y HEKOHIHIIU-
OHHBIX IIBIIIIAT ITTOJIOBBIE IPH3HAKK BBIPAKEHBI HEYEeTKO, ciiabo), Bo3pact
LBIUIT (B Yacax) MOCie BUTYTIIICHHUS.

Jlydmme pes3ynbTaThl AAaeT COPTHUPOBKA MO IOy LBIUIAT HE IO3]HEE
18 "yacoB nmociue ux BBUTYTIJICHHUS.

Pannee ompezneneHne NPUBOIUT K OONBIINM TpaBMaM KIIOAK U JKEITOU-
Horo memika. [Ipu nozgaem onpeneneHun MeHsercs Gopma KIoakH, 6yrop-
K{ paccachIBalOTCS, TMOSBISAETCS OONbIIAs CKIa4aToOCTh — BCE 3TO 3aTPyA-
HSIET ONpEAEICHHE 0.

IIpu ompeneneHuM MoJia OYEHb BaXXHO IIPABMIIBHO 3a(UKCHPOBATH
(BpeMeHHO 00eCHeYHUTh HEMOJBI)KHOCTD T'OJOBBI M HOT) IBIIICHKA, Tpeji-
BapUTEIBHO OCBOOOJMB y HEro NPsIMyI0 KHIIKY OT (examuil. LlpruieHka
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OepyT JIeBO PyKOH WM TIEPEBOPAUMBAIOT KUBOTOM BBEPX, IIPH 3TOM T'OJIOBA
JOJDKHA PACHoNaraThCd MEXKIY MU3WHIEM M O€3bIMSHHBIM NanbleM (He
CMBIKaTh UX). Horu moImKHBI HAXOJUTHCS MEXKIY CPEHUM U YKa3aTeIbHbIM
naabllaMy, 8 OOJIBIINM HaJbLIEM JICBOH PYKH HEOOXOJUMO OTOABUHYTH ITyX
OT KJIOAKH U CJIETKa Ha/JIaBUTh Ha KMBOT, TEM CAMBIM ITOMOTasi OOIBIIOMY
Najublly MpaBoil PpykH pa3IBUHYTh KJIOaKy B CTOPOHBI, Jejas NPU STOM
HaBOpauuBalolllee ABWKECHUE Ha yKa3aTeabHbIH maner.

Cpemasisi TpoW3BOAUTENRHOCTE coprupoBmuka 700-800 rom./da mpu
toyHoctd 98 %. IIpogomxurensHOCTh pabodero IHs He Ooyiee 6 YacoB, ¢
10-MuHyTHBIMHE TIepepbIBaMu yepe3 Kaxpie 30—40 MUHYT paboThI.

IMoa mpIMIAT ONMPEAETSIOT TaKKe ¢ MOMOIIBIO CIEHHAIBHOTO Hpudopa
«Hukmecmepa» (30H006blil Memod), TIpenCTaBIAIONMEro coboit Tydyc, ¢
OJTHOW CTOPOHBI KOTOPOT'O HAaXOJHUTCSA OKYJAp, a ¢ APYroil — Tymas CTek-
JsiHHAs uria. B TyOyce pasMemieHsl 3JeKTpHUecKas JIAMIIOUKa U CHCTeMa
3epKajl, HaNpaBJSIONINX CBET B UIITy. Ee BBOAAT B KII0AKy M B OKYJISApE pac-
CMaTpUBAIOT BHYTPEHHHE IIOJIOBBIC OPTaHbl — SUYHUK WIH CEMEHHHKH.
[pousBonutensHOCTh cocTaBisieT 200 ron./d. OCHOBHBIMH HEINOCTaTKAMU
METO/a SABJIAIOTCS CTPECCHI, TPaBMBI, Iepe3apaKeHHe LBIUIAT. [lo 3THM
MIPUYMHAM METOJI IIUPOKOT0 NPUMEHCHHS HE HaIlle]l.

ITon y rycsT, yTAT ¥ MHIIOMIAT OMPEEIAIOT 10 TOMY e NPUHLHUILY, YTO
n y upluiiT. Ho B oTiM4Me OT MOCIIEAHUX ¢ yBEeIWYEeHHEM Bo3pacTa paboTa
YIPOIIAeTCs U HET HE0OXO0AUMOCTH OCBOOOXK/IaTh KUIIEYHUK OT KaJa.

VY unorowiam Kj0aKy pacKphIBalOT MHAYE, YEM Y IBIILIAT: OOJIBIION U yKa-
3aTeJbHBIN MaJIbIBI TPABOM PYKH MOMEIIAIOT CIIPaBa U cjeBa OT Hee U CIerka
pacTAruBaioT OJMKe K OCHOBaHHMIO XBocTa. MHorma OBbIBaeT J0OCTATOYHO
ClleTKa OTTSHYTh XBOCTHK K CIIMHE, YTOObI OOHAXXHUTBH MOJIOBBIE OyTOPKH.

BHemHue 1osIoBbIE OpraHbl CyTOYHOTO WHJIOIIOHKA-CaMIla MpPEeICTaB-
TSI0T co00i IBa OMMHAKOBEIX Oyropka mapooOpa3Ho# (OpMBI, paciiolo-
JKEHHBIX PSJIOM Yy HIXKHE#l cTOpoHBbI Kioaku. OHM ynpyrue, Onectsiiue, y
OonpIIMHCTBA 0c00€H KpacHOBAaTOTO IBETa, MHOTJA OyiefHBIE. Y CaMOK
BHEIITHHE I10JIOBBIE OPTaHbl BHIPAKEHBI JBYMsI KOXKHBIMH CKJIQJKaMH, CO-
€MHCHHBIMU B IIEHTpPEe HWKHEW dacTh kioaku. dopma ckiajjok ObIBaeT
pa3imgHO#. BeTpedarorcst ocobu, y KOTOPEIX BEpPXHHE YTONIICHHS CKIIAJI0K
Gosiee OKpYTJble, YTO YacTO SBISIETCS NMPUYMHON OMIMOKH OIpeaeIeHus
noyia. B ornudne OT MoJIOBBIX OyrOpKOB CaMIIOB KOXKHBIE CKJIAJIKH CaMKH
UMeIoT 0J1eTHO-pO30BBIN 1BET. [Ipy IeTkOM MacCUpOBaHUU OHH HE OJEeCTAT
U CTaHOBATCS TNIOCKUMHU. B mpakTHke 3T0 XOpOIIO NOMOTaeT OTJIMYUTD ca-
MOK OT CaMIIOB.
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CyTouHbIe ymsama u 2ycsma UMEIOT XOPOLIO BBIPAKCHHBIA PYAUMEHT
pasmepom B 1,5-2 MM B BHAe 3arHyToro OypaBdWKa, 3alpATaHHOTO B
CKJIaJIKEe CIM3MCTON OOOJOYKM KIJIOAKH, & Y CAMOK BUJIHBI IIOCKHE IOJY-
nrapoo0Opasubie yrommienus (puc. 140).

IMon y CyTOYHBIX ymsim TAKKEe MOMKHO OTPEACIUTD M0 HATIMYHIO y Celie3-
HS B HI)KHEW 4YacTH TOPTaHU MIApOBHAHOTO pacuiupenus (puc. 141). Ouo
JIETKO ITPOIIYIIBIBACTCS M PACIIONIOKEHO MPU BXOJE B TPYIHYIO IOJOCTH B
LEHTPE TPeyrojbHUKa, O00pa3yeMoro [BYMsI BEPXHUMH COYJICHEHHSIMHU
KJIFOUHIIBI C JIONIATKaMH U HH)KHUM COEIMHEHUEM C IPYJHOH KOCTBIO.

Puc. 140. ITonoBoii pyuMeHT cenesHs Puc. 141. Onpenenenne nona yTeHKa
B CyTOYHOM BO3pacTe 0 PaCLIMPEHHIO TOPTaHU

OmnpeneneHue moJia MpoBOAT CIEAYIONIMM 00pa3oM: BBIBEIEHHOTO YTEH-
Ka KIAAyT B MPaBYI PYKY, NPH 3TOM IAaNbIBl JOJDKHBI KacaTbCs TPYIHON
kieTkd. JIeBo# pyKoi OTBOZST €ro rOJIOBY OT CeOs M yKa3aTeIbHBIM MaJIbIeM
MIPOIIYIIBIBAIOT HU3 MICH B MECTE, OTPAHIMYCHHOM CBEPXY IBYMsl Oyropkamu
MIPH CPALICHUN KITFOYMIIBI C JIOMATKaMU, a CHU3y OyTrOpKOM CpalleHus KITo-
YUIIBI C TPYIHON KOCThIO. IIpr 3TOM B 1IEHTpe TpEeyroJIbHUKa Y CEJIe3Hs Mpo-
IIyIBIBACTCS HECKOJBKO TTOJBIDKHBIN Oyropok. YTouka Takoro Oyropka He
HMEeT.

Jlerdue Bcero pasznuuarh MOJI y CYTOYHBIX LBIIIAT MO OnepeHuto. Takon
METOJ] Ha3bIBACTCA «ayTOCEKCHBIN», OH JEIHTCS Ha KOJOPOCEKCHHT H (e-
JIEPCEKCHHT.

Konopocexcune — 310 onpeneneHue noja y CyTOYHBIX LBILIIAT MO LBETY
ornepenus. TOYHOCTH CEKCHUpOBaHus gocturaet 99 % (puc. 142).
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Puc. 142. KonopoceKCHHT: MeTYIIKH (CIeBa) U KypouKH (CIpaBa)

Dedepcexcune — BTO ONpeNeIeHHE TI0JIa Y CYTOYHBIX LBIUIAT MO CKOPO-
CTH POCTa ONEpPEeHUs] KpbUla M XBOcTa. METoJ OCHOBaH Ha TOM, YTO MpHU
OIIPENICIICHHOM CXeMe CKPEIIMBAHUS JIMHUI KypOUKH M NETYILKH Pa3IH4aroT-
Csl 0 CKOPOCTH pocTa mepa. [ MoNydeHus ayTOCEKCHBIX LBIILIAT MEeTyX
(oTmoBckas (hopma) JODKEH OBITh OBICTPO OMEPSIOIIUMCS, KypHa (MaTe-
puHCKas ¢opMa) — MEIJICHHO omepsromielics. B stom ciyuae ruOpuaHbie
METYIIKNA OYyIyT MEUICHHO ONEPSIOIIMMHUCS: MaxoBble (HYKHHH PsT) U Kpo-
1olpe (BEpXHUH psil) Iepbs MMEKOT OJHHAKOBYIO JUIMHY HJIM KPOKOLIUE
JUTMHHEE MaXOBBIX; KYPOUKH OyIyT OBICTPO OTEPSIFOLIMMHUCS — MaxOBbI€ Tie-
PbsI JUTMHHEE KpotomuX. TouHOCTh cekcnpoBaHus coctaBisieT 98 %.

ITpu copTHUpoBKE MO CKOPOCTH pOCTa Iepa UblIUIeHKa OepyT B JIEBYIO
PYKy TOJOBOW BBepX, (DUKCHPYsl OOJBIIMM M YyKa3aTeNbHBIM IaJbLaMH
KpBUIO, ClIerka ero pasBopauuBas. MaxoBble U KPOOIIHE Nephsi Kpblla IpU
9TOM XOPOLIO MpocMaTpuBaroTes (puc. 143).

Puc. 143. MezaneHHO onepsieMblii METYLIOK (CIeBa) i OBICTPO orepsieMast Kypodka (crpasa)

165



TOYHOCTH COPTHUPOBKY KOHTPOJIUPYIOT IYTEM BCKPBITHS OPIOIIHO ITO-
JIOCTH y HECKOJIBKUX CaMOK M CaMIIOB. Y camIia B 00JIaCTH KPECTLa UMEIOT-
csl IBa CEMEHHHKa 0EJI0BAaTOTO IIBETA Pa3MEPOM C PUCOBOE 3EPHO KaXKIbIH.
VY caMKu UMeeTcs JIMIIb OAMH SIMYHUK KpeMoBoro 1eeta. OH IIOCKHH, pac-
TI0JIO’KEH € IIPABOM CTOPOHBI.

VY ueimuisat ¢ 20-30-1HEBHOrO BO3pacTa II0J1 PassIMyaroT 10 Pa3BHTHIO
BTOPUYHBIX IOJOBBIX MPU3HAKOB: TPEeOHS M XBOCTOBOTO omepeHus. Kpome
TOTO, METYIIKN OOBIYHO KpYIHEEe Kypo4yeK M MMEIoT 0ojiee MacCHBHYIO Io-
JIOBY, 00Jiee IMUPOKYIO IPYAb M TOJICTHIC IUTIOCHBI.

8.4. TpancnopTHpPOBaHHE CYTOYHOT0 MOJIOTHAKA NTHIII

Jnst TpaHCHOPTHUPOBAHHUS CYTOYHOTO MOJIOJHSKA HCIONB3YIOT IIPO-
Je3UH(GUINPOBAHHBIC IUIACTUKOBBIC SIIMKH M OJHOPA30BYI0 KapTOHHYIO
Tapy €O CIUIOIIHBIM JTHOM, KOTOpPBIE JOJDKHBI OBITH Pa3J/IelICHbl Ha CEKIINH C
YETBIPbMS — MATHIO OTBEpCTHAMH AuamerpoM 10—15 MM B HapyKHBIX CTe-
Hax JJI BEHTWIMPOBaHUA. TpaHCIOPTUpOBaHME MOJOAHAKA OCYILECTBIIS-
eTCsl CHeUaIM3UPOBAaHHBIM TPAHCIIOPTOM, KOTOPBIH J0JKEH OBITh YHCTHIM
U MPOAC3NH(HUIIMPOBAHHEIM, C TeMIIepaTypoil Bo3myxa BHyTpu 20-28 °C,
OTHOCHUTENILHON BIAXKHOCTBIO 55—75 % 1 CKOPOCTHIO IBHXKEHHS BO3AyXa HE
6oiee 2 m/c, yposers CO, He 6onee 1,5 %.

Hopma pa3merieHust MOJIOIHSAKA B CEKIIMM Tapbl, roj., He Oonee: IbIM-
naT — 25; yTaT v uHAomat — 15; rycsrt — 12; necapsrt — 35; neperrenst — 50.
JlomycTumoe BpeMst TpaHCTIOPTHPOBAHMS HE IOJDKHO MPEBBIMIATh 24 4acoB.

W3BecTHO, YTO Ha MEpBbIE AECATH JAHEH BHIPAIMBAHHUS OOBIYHO MPHXO-
mutest 90 % Bcex cirydaeB Tajieka ¢ MUKoM Ha 5—6-if neHp. OCHOBHAs MpH-
YHMHA CBsI3aHa C IIEPECTPOHKON pabOTHl KUIIEYHOTO TPAKTa ITHIBL, a TaKKe
C HECHOCOOHOCTBIO €€ IMOJIEPKUBATh IOCTOSHHYIO TeMIeparypy Tela B
Pa3HBIX KIMMAaTHYECKUX YCJIOBHSAX B CHIIy HECOBEPIIEHCTBA TOPMOHAIBHO-
r'o CTaTyca OpraHusMa.

CoxpaHHOCTh MOJIOIHSAKA B TIEPBBIE ACCATH THEH BBIPAIIMBAHUS TOJIKHA
coctaBiaTh 98-99 %.

«XeuTpepeurep» obecrieunBaeT ONTUMANBHBIA CTAPTOBBIA MEPHO IS
ueUIAT. OTINYHBIE YCIOBUS TPAHCIIOPTHPOBAHMS OYCHb BAXKHBI JJIS JI0-
CTaBKM Ka4eCTBEHHBIX LBIIUIAT M3 MHKyOaTopa B NTHYHHUK. Llpimisara He
MOTYT PETyJIMPOBaTh CBOIO COOCTBEHHYIO TEMIIEPATypy B MEPBbIE JTHU JKN3-
Hu. [lo aTolf mpuyYMHE MeaIbHBIH KIMMAaT-KOHTPOJIb MCKIIOUUTEIBHO Ba-
KEH BO BpeMs TpaHCHOpTHpoBaHMs. Eciu Temneparypa Tena UbIIUIEHKa
nojyiepkuBaercsi Ha ypoBHe 40 °C, OH MCIOJB3YET CBOIO SHEPTHUIO (IUTa-
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TeNbHBIEC BemecTBa) 0osee 3(p(PEeKTHBHO U 3TO 00ECIEUUT COXpPAHEHHUE OIl-
TUMAJBHOTO KauecTBa LBIUIT IPH TPAHCIIOPTUPOBKE.

Bce monenn «XeuTpesesiep» NOAXOAAT ISt TPY30BHKOB B BHAE MOJTY-
nputenoB. Mogenu «XeuTpesemaep» oT 38400 u no 105600 ronos Takxke
MOJIXOISIT JIJIst [PY30BUKOB B BUJIE Ky30Ba Ha pame aBToMoOmist (puc. 144).

LA 6.6m &lm 9.8m 123m

Puc. 144. Moaenu «XeuaTpeBemiep» B BH/E Ky30Ba Ha paMe aBTOMOOHIIS

«XeuTpesemiep» 000pyIOBaH CHCTEMOW KOHTpOJIS KJIMMara, OCHOBaH-
HOI Ha KoHuenuuu «XeuTek» JTaMUHApHOTO BO3YIIHOTO NOTOKA C 3alaTeH-
TOBaHHBIMH pasnatopamu (puc. 145). C moMoriso npsMONPUBOIHBIX BEHTH-
JSITOPOB, KOTOPBIE TMOCTOSHHO TOJIKAIOT BO3JIYyX uepe3 nepgopHpoBaHHbIE
panuaTopsl, BHYTPH IPy30BHKA CO3/IA€TCS OJTHOPOIHBII MOTOK BO3/IyXa.

Ha ocHoBanun wuH(poOpMammy,
MOJyYEHHOH € TMOMOLIBIO TeMIepa-
TYpPHBIX JaTYUKOB, BBISBJICHO, YTO
TeMIepaTypa OXJIaKIalolero areH-
Ta B paguaTopax MOCTOSHHO MOIY-
JIMpyercs u obecrieunBaeT TeM ca-
MBIM HEOOXOOUMYIO TeMIepaTypy
Bo3ayxa. Kaxknslil paguatop coenu-
HSIETCSI C CHCTEMOH OXJIaXIEHUs.
IMockonbky oxnaxaeHue Ha 100 %
Puc. 145. Cucrema KOHTpOJIS KIMMara OCYIIECTBIIAETCS OXJIAAUTEISIMHY,

167



«XeuTpeBemiep» HE 3aBUCUT OT YCJIOBHM BHEIIHEH Cpellbl B IJIaHE OXJIa-
KAeHUs. Bo3yx cHapyXH HCIONIB3yeTCs TOIBKO Ul MOCTaBKU KHUCIOPOJA.
Cencop CO, oTBedaeT 3a KOHTPOIb BITYCKHOTO KJIalaHa.

OTa KOHLENIHs MO3BOJSET pas-
MEIIATh SIIUKU C [BIUIATaMH CTEH-
Ka K CTEHKe, He TpeOys JOTOJHH-
y TEJILHOTO ~ NIPOCTPAHCTBA ~ MEXKIY
uumu (puc. 146). B omimume ot
TpaJULUOHHBIX CUCTeM, B «XeuT-
peBemepe» BO3AYX HE OOXOIUT
SIIMUKA BOKPYT, a NMPOXOAHUT Yepes3
HUX U Ja€T BO3MOXKXHOCTb HaXoJd-

IIAMCS B SAINMKaX LBIIUIATAM OT/a-

BaTh BBIIENIEMOE MIMH TEIUIO B BO3-
nyx. B «XeuTpesemnepe» MOXHO

Puc. 146. Pa3mMeliieHue sIIMKOB C BIUISITAMI
B ((XC‘ITPCBCHJICPC)) Pa3MECTUThL Ha 30 % 60JII)H16 I bIII-

2

ST Ha 1 M°, 4eM NpH TPaJUIHOH-
HOM cHCTeMe TPaHCIIOPTUPOBKH, M MPH 3TOM TEMIIEpaTypa WX Tela OCTa-
HeTcs ontuMmansHon — 40 °C.

KagecTtBo BO3MyXa B TpY30BHKE; TEMIIEpaTypa, OTHOCHTEIBbHAS BIIaXK-
HOCTh ¥ ypoBeHb CO, KOHTPOIHMPYIOTCS Oarofaps 3aaTeHTOBAaHHOW KOH-
neniuu «XedTex».

IpuyrHaMu majexa MOJIOAHSAKA B mepBbie 10 IHEH BhIpAIIUBaHUS MO-
T'YT OBITH: HETOOPOKAYECTBEHHBIN KOPM; HI3KOE Ka4eCTBO HHKYOAIIHOHHBIX
saLl (TUIIOTPOQHS MOJIOTHSIKA); HEAOCTYIHAS Bona (00e3BOKUBaHUE) JTHOO
OYCHb XOJIOJIHAS; TIOBHIIICHHAS WM MMOHIDKEHHAs TeMIlepaTypa B MHKyOa-
TOpPUH, TIPU TPAHCIIOPTUPOBAHUH HIIH B IIEXe BHIPAIMBAHIS, IEepeaepiKKa
MOJIOHSKA 0e3 BOIBI M KOpMa IO MOCAIKH Ha BBIPAIIUBAHHE; MOJIOIHSK,
MOJYYEHHBIA OT OYeHb MOJIOJOW MTHIBI (MeNKue siia) — 25-27 Hemeis;
oTpaBieHue (HOPMATMHOM IPH HEKAYECTBEHHO MPOBEIACHHOM Ae3nHBEKIINT —
Majie’k B IEPBBIC IBOE CYTOK; TPABMHPOBAaHHE MOJIOJIHSKA TPH BBHIOOPKE,
COPTHPOBKE, BaKI[MHAIIMK, TPAHCIOPTHPOBAHUH, IMOCAIKE HA BBIPAIIMBA-
HHUC, HCKAYCCTBCHHAs BaKIMHAIMs (BHe3amHas rubens Ha 5-8-i1 neHp —
3aKyIOpKa TPaxew, IIesi CKPIOUeHa MJIU Mapainy); OaKTepraIbHbIC 3apake-
HUsl, HHGOEKIMOHHBIE OOJIC3HU; HAPYIICHHS B PEXMME WHKYyOallny, HaIpH-
Mep BBICOKas BIAXXHOCTh (MH(UIMPOBAH OCTATOYHBINA JKENITOK); HACIEH-
CTBCHHBIC WJIM BPOXK/ICHHBIC OTKIIOHECHHUs OO0 BUpycHas MHMeKuus (TeHe-
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THKa, BO3pPacT, KOPMJIEHHE), NMO3TOMY B MapTHH HEPENKO BCTPEYaAIOTCH,
HaIpuMep, UBIIIIATA CO CKPELICHHBIMU KIIFOBAMH U OTCYTCTBHEM TIJIa3.

KOHTpOJIl)Hl)Ie BOIIPOCHI

1. HazoBuTEe OCOOCHHOCTH OLICHKH CYTOYHOTO MOJIOJHSKA CEIBCKOXO-
3HCTBEHHOM IITHUIIBI.

2. IlepeuncnuTe OCHOBHBIE CIIOCOOBI COPTUPOBKU CYTOYHOTO MOJIOIHS-
Ka Pa3NYHBIX BHIOB CEIbCKOXO3SHCTBEHHON ITHITHI.

3. Kakux mpaBui HEOOXOAUMO MPHICPKUBATHCS MPH TPAHCIIOPTHUPOBKE
CYTOYHOTO MOJIOJTHSKA CEITLCKOXO3SMMCTBCHHOH IITHIIBI?

9. BETEPUHAPHO-CAHUTAPHBIE MEPOIIPUSITUSA

KpynaomacmtabHass HHKyOaIusi B COBPEMEHHBIX NTHIIEBOAYECKUX XO-
3s7CTBaX MIpeABABISIET 0coOble BETepHHAPHO-CAHUTApPHBIE TPEOOBAHUSA K
TEXHOJIOTHYECKMM IIporieccaM. JTO OOBACHAETCS TEM, YTO B MHKyOaTOpHi
€XKEJIHEBHO IIOCTYNAOT sIHIla U3 Pa3IUYHbIX B 3NIU300TUYECKOM OTHOLICHUH
NITUYHUKOB POJMTEIBCKOIO CTaAa, a B HEKOTOPBIX CIy4asX — W3 APYTHUX
XO3SIICTB, ¢ KOTOPBIMH KOOIIEPUPYETCS JAHHOE TIPEAIPUSATHUE.

9.1. OcHoBHBIE TPEOOBAHMSI BETEPMHAPHOI CAHUTAPUM U THTHEHBI

Teppuropuio, Ha KOTOPOIl pa3MellleH MHKYyOaTOPHi, OrOpaXHBarT 3a-
6opom. OHa moimkHA OBITH yIalieHa He MeHee yeM Ha 300 M OT ImpOMBITI-
JICHHOM 30HBI I AE3MH(EKIWH MAaIIuH U OOOpPOTHOW SHYHOW Taphl.
[Tpu Bbe3ne Ha TeppUTOPHIO 00OPYAYIOT NEe3MH(EKIMOHHBINA Oapbep st
MPeAYNPENKASHHS MEXaHUUECKOT0 Pa3Hoca HH(PEKIIMOHHBIX 3a00JIeBaHU.

WndumpoBanHele NHKYOAIIMOHHBIE SHIIa — OAWH M3 MCTOYHUKOB pac-
NpOCTpaHeHus: BO30yJuTeNiell MHOTMX WH(EKIHOHHBIX OOJe3He#d NTHIll
(mymopo3 — T}, MHUKOIIIa3MO3, KOJIHOAKTEpHO3, WHPEKIUOHHBIH OpOH-
XUT, acTIEPTUILIE3 U JIP.).

WudumpoBanre NpoucxXoauT depe3 cKkopiayny. Mukpodiopa Hanboee
aKTUBHO 3aTATHBAETCS B IOPHI SSMYHOW CKOPIYNHI B MepBble |—2 9 mocrne
CHECEHUS SIULl BMECTE CO CIM3bI0, TOKPHIBAIOLIEH CKOPIIYITy, U B IIOCIETHHE
JIHA MHKYOAIM — C TbUTbI0. OOBACHACTCS 3TO CIEAYIOUINM: IIPU CHECCHUU
AHII0 MMEeT TeMIepaTypy Tela KypHIbl, a IOTaB BO BHEIIHIOI Cperdy,
OBICTPO OCTHIBAET, B PE3YJIBTATE YErO CO3JIACTCsl BPEMEHHBIN Nepenas J1aB-
neHus (pa3pekeHre) BHYTPH sIiIa; MoJOOHbBIe Mepenaabl AaBIeHUs] BO3HU-
KaloT U IIPH ABWKEHHSIX SMOpHOHA, 0COOCHHO B IHM HaKJIEBa.
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BakrepuanpHas u rpubHas (iopa mpu OIArONPHITHRIX yCIOBUSAX pac-
IIPOCTPaHSIETCs BHYTPh Ailla OMOJIOTHYECKUM ITyTEM 3a CUET Pa3sMHOXKEHUS
U TIPOPACTaHUs, O3TOMY B HEOIAromoJIydHBIX XO3IHCTBAaX OONBHBIC LBITI-
JIITa HEPEIKO MOSABISAIOTCS YK€ Ha BBIBOJIE.

Tak, y MHOTHX CYTOYHBIX IBIIUIAT U3 HEOIArOIOIyIHOTO TI0 acIepriil-
JIe3y MHKyOaTopusi Ha BCKPBITUU OOHApPYKMBAJIM aCIepriUIe3HbIE Y3EIIKU B
nerkux. Kparkas xapakrepucTuka MexaHH3Ma MHGHUINPOBAHUS WHKYOAIH-
OHHBIX SIUII JOCTATOYHO YOEIUTENHHO J0Ka3bIBAET HEOOXOJUMOCTh HX
o0e33apakuBaHMsI, 0COOEHHO B MPEIBIHKYOAIIMOHHBIN IIEPHOA U B TOCTIEI-
HHUe JHU UHKyOanuu. Hapsity ¢ 9TMM Hayka M IpakTHKa CBUAETEIbCTBYIOT
0 TOM, YTO TOJY4EHHE keslaeMoro 3¢ ¢dexTa BOZMOKHO JIMIIb TOT/AA, KOT/a
OJHOBPEMEHHO 00€33apaXkKUBAIOT U caM HHKYOaTOpHIL.

W3yyeHne KOIMYECTBEHHOTO M KAaYECTBEHHOTO COCTaBa MHUKPOQIOPHI
BO3/IyLIHOM Ccpelbl B MHKY0aTOpax IMoKa3biBaeT ee 0oJIbIloe pa3HooOpasue.
U3 Bo3myXa HHKYOAaTOPOB BEIIENICHO 275 KyIbTYp, B TOM YHCIE: CTa(pUIO-
KOKKOB — 26 KyJIBTYp, KHIIICUHOH Manouku — 36, nceBgomMonac — 9, caibmo-
HEIT — /, CTPETITOKOKKOB — 6 1 muTpodakTep — 16 KympTyp.

Y CTaHOBIIEHO, YTO KOJHMUYECTBO MHUKPOOPTaHHU3MOB B BO3/yXE BBIBOJ-
HBIX IIKa(OB PACTET 10 MEpPEe YBEIMUCHUS KOJIMIECTBA BHIBEACHHBIX IIBIII-
JIAT, AOCTHUTasi MAaKCUMyMa K KOHITY BBIBOJA.

Ha mporsikeHNHM BBIBOJa INTEHIIOB MEHSCTCS KadeCTBEHHBIH COCTaB
MHKPOOPTraHU3MOB. BHauane maeT HakoIJICHHE T'PaMIIONIOKUTEIEHOW KOK-
KOBOH MHUKpO(IIOpHI, a B AAIbHEHIIIEM yBEIHIMBACTCS MPOLIEHT TPaMOTPH-
LATeJIbHOM, BBIJEISIFOTCS NMATOI€HHbIE CTA(MIOKOKKH, KUILEYHas U CUHe-
THOWHasI MaJIoYKa ¥ CaITbMOHEILTHL.

Ecnu B Bo3gyxe BBIBOAHBIX IIKadoB MHKYOaTOpoB B | T mpoOHI myxa u
eI HacuuThIBaeTes 10 300 ThIC. MUKPOOHBIX TEJ MPH OTCYTCTBHH I1ATO-
TeHHOW MHUKPOQJIIOPH], TO BEeTEpUHAPHO-CAHUTAPHOE COCTOSTHHE HX CIEIyeT
CYNTATh YIOBIETBOPUTENbHBIM. Ecim B mcciieoBaHHBIX MPOOax BO3Lyxa
oOHapyxuBaercs cBbiiie 300 ThIC. MUKPOOOB, TO MOBBILICHHAS MUKPOOHAs
KOHTaMHMHAIUsl CIIOCOOCTBYET 3apa)XEHHUIO LBIIIIAT, KOTOPHIE IOCIE I0-
CTaBKH X B LIEX BBIPAIIUBAHUS MOTYT CTaTh HICTOYHUKOM MH(EKIIHH.

Ha siifiia, nocrynatoniye B MHKyOaTOpHii, BHITUCHIBACTCS] BETEPUHAPHOE
CBUIETENIECTBO O OJAaromoydyuyl XO3sIMCTBA, U3 KOTOPOTO OHM ITOCTYTIHIIH,
II0 OCTPO3apa3HbIM OOJE3HSM WM BeTepHHApPHAs CIPaBKa, €CIIH JBIKCHHE
SIUL] IPOUCXOAUT BHYTPHU XO35ICTBA.

WnkyOaTtopuil, sifieckian, MHKyOaTOpEl U MHBEHTAPh HAZ0 MOCTOSHHO
conepxarb B yucrore. Ilomemennss He0OX0AMMO yOMpaTh €KeIHEBHO, HC-
MOJIB3YsI IbLUTecOoCHL. Ilepen BXogoM B MHKYOAaTOpHil M Ha SHIIECKIIA] CTAaBAT
MIPOTUBEHB M KOBPHK C Ie3NHPEKIMOHHBIMH PaCTBOPaMH.
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IIpenensHO nomycTrMas KOHLIEHTPALMS BT, MHKPOOOB M BPEIHBIX
ra3oB B BO3AyX€ lLiexa MHKyOaruu: neum — 1,5 mr/m®; Mukpodopsr — 30—
50 ThIC. MEKPOGHBIX Te/M°, aMmmuaka — 10 mr/m’,

[Tomemenne obpabatbiBatoT 10—20%-HBIM PacTBOPOM CBEXKEramieHOMH
n3BecTH (mobernka cTeH u motoka). [lobenka creH nHKyOaTOpHs MenoM 6e3
KJICEBOW OCHOBBI HE)KeNaTeNbHa, TaK KaK NPUBOAMT K 3albUICHHIO BO3IyXa
TIOCJIE €€ BBICHIXaHMU.

WHKy06aTOpBI, JIOTKU W MTPOYUil HHBEHTAPh IIOCIE TIIATEIFHON OYUCTKU
ne3uHPUIUPYIOT TopssarM 2—3%-HBIM pacTBopoM ¢opmanmHa. JIoTKH mmo-
Clle KaXAO0ro BBIBOJA IOTPYXKAIOT B 0aKk C IMOJOTPETHIM JI€3PaCTBOPOM.
B mxadHBIX 1 KOMHATHBIX HHKyOaTopax Hambonee 3¢ dexkrrBHA 00paboTKa
napamu (Gpopmaibaeruia.

Iepen HavanoMm MHKYOAIMK M MO €€ OKOHYAHWN MHKYOaTophl, HHKyOa-
LIMOHHBIA WHBEHTaph U 000pYyAOBaHUE AWIECKIaqa HEOOXOAUMO TIATEINb-
HO 1e3UH(UIIPOBATS.

Cornacuo OCT 46-186-85, siiia 1e3uHOUIUPYIOT B TEPMETHYHBIX JI€3-
MH(EKINOHHBIX KaMepax, 000pyIOBaHHBIX HAarpeBaTEIsMH, BBITSKKOH U
NIPUTOYHOM BEHTWISALIUEH, a TAK)KE YCTPOUCTBOM, TO3UPYIOIIUM XUMHUKATBHI.

ITpn nesmH(eKMM MHKYOATOPOB BEHTWIAMOHHBIE OTBEPCTHUS 3aKPBI-
BalOT, BKJIIOYAIOT BEHTWISATOPHI U B TeUeHHE 7—8 4 MOAJEPKUBAIOT TEMIIe-
patypy He Hmke 30 °C u BiaakHOCTh 10 80 %. ITocie ne3uH(eKIyu BEeHTH-
JSIIIMOHHBIE OTBEPCTHSI OTKPBIBAIOT, OCTAaTKHM NapoB QopMalibaernia
HelTpanmu3yroT 10%-HbIM BOAHBIM PACTBOPOM HAIIATBIPHOTO CIUPTA.

VY HansoT OTX0bl U3 MHKYOATOpHs B CHENUAIBHBIX IUIOTHO 3aKpbIBae-
MBIX SIUKax. s npodunakTikn pasHoca HHPEKIUU Ipu cOope U TpaHC-
MOPTUPOBKE MHKYOAIIMOHHBIX OTXOOB JKEJIAaTeIbHO HCIIOJIb30BATh CIICIH-
albHOE 000pY/OBAaHHUE, TTO3BOJISIONIEE YAAIATE UX 10 TpyOaM ¢ IMOMOIIBIO
KOMITPECCOPOB.

WHKyOalMoHHbIE OTXO/IBI MEepepadaThiBAOT B YTHJIbLIEXaX WM CKUTA-
10T B CHENMaIbHBIX Nevyax. [locne TepMudeckoil 00paboTKH, ¢ pa3penieHus
BETEPHHAPHOT0 Bpayda, MX MOTYT UCIIOJIb30BaTh HA KOPM CKOTY. Bo MHOTHX
NITHLEBOAYECKNX XO3SMCTBAX MHKYOAI[IOHHBIE OTXOAbI MepepadaThIBaIOT B
0eKOBO-MHHEPAIBbHYIO MyKy. [lepepaboTke He MOjyIekKaT JIUIIb SiIa, To-
paKeHHBIE TPUOAMH.

B mHKYy0aTOpHHU MPOBOIST MEKIMKIOBbIE MPOPHUIAKTHUECKUE Mepephl-
BbL. [IpO0IDKATEILHOCTS M KOJIMYECTBO X 3aBHCUT OT 00beMa HHKYOaIHH,
SIHU300TUYECKON CUTYAIIUU XO35UCTBA.

B nepuon npouinakTHUecKUX MepepbiBOB HEOOXOIUMO MPOBOJANUTH 00-
IIyI0 Je3MH(PEKINI0 HHKYOATOpusl, NOACOOHBIX IOMEIIEHHH, BCero ooopy-
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JIOBaHMs, MHKYOAIIMOHHBIX MIKa(QOB U MHBEHTApPs a3pO30JIbHBIM BJIAXKHBIM
CHocoOoM.

CTeHBl, NOJIbI, TOTOJIKH, a TAK)KE BEHTWIALMOHHOE 000pyJOBaHKE TIa-
TEJIbHO MOIOT TEIUIOW BOAOM M IOCIE NPOCYIIMBAHUA NE3MHOUIHUPYIOT.
Yepes 2 4 nocie Ae3MHPEKINT IOMEIEHNE TPOBETPHUBAIOT.

BaxHBIM MEponpusTHEM, HANIPABICHHBIM HA CHIKEHHE OaKTepHaIbHON
3arpsiI3BHEHHOCTH B MHKYOAaTOpHH, SIBIISICTCS €XKEJHEBHas BiakHas yOopka
pabodnx CTOJOB, MOTOJIKOB, TOJNA T'yOKoi, cModeHHOH 0,5%-HBIM pacTBO-
POM XJIOpaMuHa.

ITeproandecku nmpoBepsieTcss KOIMIECTBO MUKPOOPTAHU3MOB B BO3IYXE
nHKy6aropusi. CieqyeT NOMHHTb, YTO JUIMTEIbHOE NPUMEHEHHE OJIHHUX U
TeX XKe Je3MH(PEKTAaHTOB (POPMHUPYET YCTOHINBOCTH MUKPOOOB K 3TUM TIpe-
raparam.

Jnst co3maHms ONTHUMANIBHBIX YCIOBHI BO BpeMs HHKyOalnu M Ha BBIBO-
ne sia aesuHduiupyioT. [Ipu mpoBeaeHUU Ne3UH(EKIMA HEOOXOIMMO
coOIoaTh Mephl JUYHOW M TPOTHBOIOXKAapHOW OE301IacHOCTH, INpaBmIa
Oe3omacHocT Ipu pabore ¢ Ne3MH(EKIHMOHHOW TEXHUKOW, y4YHTHIBAThH
BO3MO)KHOE HEXEJATeIIbHOE TOMaIaHue JIe3MNH(YEKTAHTOB B OKPYXAIOUIYIO
cpeny, a Takke BpeIHOe eHCTBHE YIbTPa(dHOIETOBBIX JTyUei.

PaboTHuKH 11eX0B WHKYOAIMH JOJDKHBI CTPOTO COOMOIATh TPEeOOBAHUS
CaHUTAapHOM rurueHsl. s ne3nHpekuny o0yBHU Hepe] BXOJ0M B IOMeLle-
HHE HEOOXOMMO MMETh JIe3NH(EKIIMOHHBIH KOBPUK. B Kax10M MHKYyOaTO-
pHH ClleAyeT NMPEeAYCMOTPETh OBITOBBIE MOMENICHHUSI C AylIeM, IiKadamu
JUISL JTMYHOW M CIICIIMAIBHOM OJIEK/IbI, @ TAaKXKe COCY/BI C PacTBOPOM ISt
Ne3UH(EKINN PYK.

[epen mavanom u mocne pabotel pyku nesuHPuuupyoT 0,5—1%-HbIM
PacTBOPOM HAIIATHIPHOTO CIIUPTA WA MBLIOM.

PaboraroT B mHKyOaTOpHUH B XanaTax, KOCBIHKax WM dermuukax. Crerr-
OJICKAY, a TaKXKe ITOJIOTeHIa (JIB€ CMEHBI) CIeyeT CHCTEMaTHYeCKH CTH-
parb, 1e3uHGUINPOBATH U IPOTJIAKUBATH YTIOTOM.

Bricokas Temmeparypa M BJIQXXHOCTh BO3[yXa B MHKyOaTOpe NpH HaIH-
YUU TaKO# BBICOKOIIUTATENHHOM Cpe/ibl, KaK 3aMepIlKe 3apObIIIN U OCTaT-
KU SIMYHOM IUIa3Mbl, CHOCOOCTBYIOT YCHUIICHHOMY Pa3MHOXKEHHIO THOEPOJ-
HBIX MUKPOOOB (CTa(hMIIOKOKKOB U CTPENTOKOKKOB).

B cBsi3u ¢ 3TUM K MHKYOAalMOHHBIM OTXOJaM (SHIlaM ¢ 3apoblliaMu,
MOTMOIIMMHU Ha PasHbIX CTAJUAX Pa3BUTHS, U SIMYHOM CKOPIIyIE) CiexyeT
OTHOCHTBCSI KaK K 3apa)KCHHBIM IMpeIMeTaM U o0pallaTbCsi ¢ HUIMU OYEHb
OCTOPOXKHO, TaK Kak MHKpO(]JIIOpa MOXXET NMPOHUKATh Yepe3 Meibyaiiive
MOBPEXICHNsI KOXKU PYK M BBI3bIBATh TsDKEJble THOWHHUYKOBBIE 3a00JeBa-
HUsI, COIPOBO>K/AAIOIIMECS OOIIMM HEJOMOTaHHEM, MOBBIIIEHHON TemIepa-
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TypOii U pe3Koil 00JpI0 B manblax. boje3Hp mpogomwkaercs 5—6, a WHOTAA
12 u Gonee qHEN.

BckpbITHEe 0TXOI0B MHKYOAIMU MPOM3BOAUTCS B CIICHHATIBHO MpeIHA-
3HAYCHHBIX IS ATHX IeJIeH MOMEIICHUAX B PEABAPUTEIHHO MPoae3uH -
LUPOBAHHBIX PE3MHOBBIX MEpYaTKaX.

B uHKyOaTOpuu HEOOXOAMMO HMMETh aNTEYKy C HAOOPOM MeIUKaMCH-
TOB, TIEPEBA30YHBIX CPEJICTB, HHCTPYMEHTOB.

Ocoboe BHUMaHHE B [I€Xe UHKYOAIMU clieyeT o0paliaTh Ha BBIMOJHE-
HHUE BceMU paOOTHHKAaMH MPaBWII TEXHUKHU O€30TTaCHOCTH.

9.2. lIpeapiaKydanmonHast 00padoTKa AU

B uHKyOaTOopumii €KeTHEBHO IOCTYNMAlOT SHIa W3 paslUYHBIX B 3IH-
300THYECKOM OTHOIIEHHHM NTHYHHKOB POAUTENIBCKOTO CTajia, a B HEKOTO-
PBIX Cilydasx — W3 APYTUX XO3SICTB, ¢ KOTOPHIMH KOOIICpHUPYET IaHHOE
NITUIIEBOAYECKOE NIPEANIPUATHE.

Ha ckopiyne BHemIHe 9UCTOTO SHIa COASPKUTCS OKOJo 31 ThIC. OakTe-
puii, a rpsa3Horo — 23 MiH. u 6oee.

UroOBl HE OMYCTHTh OOCEMEHEHHsI MHKYOaTOpOB MaTOTCHHOW MHUKPO-
¢opoii, HeOOX0IMMO, BO-TICPBBIX, HE JOIYCKATh MOCTYIJICHUS SIHIl U3 HE-
671aronoTyYHBIX O HH(EKIMOHHBIM OOJNE3HSAM ITHI] XO3SIHCTB, BO-BTOPBIX,
¢ POGUIAKTUIECKON 1IEIbI0 MPOBOAUTH CHCTEMaTHYECKOe 00e33apaKuBa-
HHE MHKYOaTOpHWEB, B-TPETbHX, CTPOTO CIEAUTH 3a COOJIIOZEHHEM B IEXe
MHKYOau OOIIMX BETEpUHAPHO-CAaHUTAPHBIX MpaBHJ U, B-4ETBEPTHIX,
0co00e BHUMaHHUE CIEAYET YACIATh Ie3NH(EKINN HHKYOalMOHHBIX STHIL.

Kak npaBuiio, 11exu MHKyOanuy MoJBEpraroTcsi 00CEMEHEHHUIO MaTOreH-
HOHM JUIsl ITHI MUKPO(]IIOpoii uepe3 AiI0 N3 HeOIaronoIyyHbIxX 1Mo nHpek-
LUOHHBIM 0O0JIE3HSIM TITHUIIEBOTYECKUX XO3SIHCTB.

Siina sBnAOTCS (paKTOpaMM Iepefadd IaTOTeHHOW MHUKPOQUIOpHl U
MIPECTABISIIOT OMACHOCTh JUISI MOJIOAHSAKA NMTHUIl. M3BecTHO, 4yTO BO30YAH-
TeNH MHOTHX Ooye3Hel (Imyiuropo3a — TH]a, KoIrmOaKTeprno3a, MUKOILIA3-
Mo3a, 6osie3Hu Hplokacia, BUPYCHOTO 3HTEpUTA U JIP.) MEPEAaroTCs BEPTH-
KaJIbHBIM IyTeM (depe3 siiia) U JISTKO PaclpoCTPaHsIIOTCsS TOPHU30HTAIBHO,
T. €. KOHTAKTHBIM ITyTEM.

[TosTOMYy IpHOpHUTET B BETEpUHAPHO-CAHUTAPHBIX MEPOIIPHATHAX B 11e-
Xe WHKYOaIy NpUHAICKUT Je3NHPEKINA NHKYOAIIOHHBIX SHIIL.

[IpakTHKyeTcst pa3iMuHOE MHOXECTBO CPEJICTB M CIOCO0OB obe33apa-
KMBaHHUs WHKYOAalMOHHBIX siui. Hapsiny ¢ JaBHO pa3pabOTaHHBIMU U
YCIIEIITHO 3apEKOMEH/I0BABIIMMH CE0sl CPEICTBAMU ISl A€3MH(PEKINH WH-
KyOallMOHHBIX SHI BEIETCS MOWCK M pa3paboTKa HOBBIX M 3((HEKTHBHBIX
Je3-H(PEKTaHTOB, OTBEYAIOLINX BCEM TPEOOBAHUSIM CaHAIIHH.
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Boprba ¢ nHQEKIMOHHBIMU OOJIC3HSIMU MPHU UHKYOAIIUH BEICTCS B IBYX
HanpasleHUsX. [Ipexkne BCero BeTCpHHAPHBIC BpPadyM CTaparoOTCs HE JOMy-
CTHTh K MHKYOAIlMM 3apa)KeHHOE SO, TIIATEJIHHO BHIOPAKOBBIBAs M3 PO-
JWUTENBCKHUX CTaj OONBHYIO M IIEPEeOOIICBIIYIO NITHILYy U IPOBOJS Pa3INIHbIE
CaHUTAPHO-TIPOQHIAKTHUECKIE MEPONPUITHH B NTUYHHKAX. BTOpoil 00s-
3aTeNbHON Mepol OOpBOBI ¢ MH()EKINOHHBIMA OOJIC3HAMH SIBISICTCS IC3MH-
(beK1Ms MOCTYMAIONMX HAa HHKYOAIMIO SIHII.

Mo cBoeit mpupone ne3cpencTBa AETATCS HA (PU3NIECKUE, XHMHUECKHE
1 OMOJIOTHYECKHE; MO CHOCO0Y HMPUMEHEHHUs JAe3UH(UIMPYIOIIEro Belle-
cTBa Ae3uH(EKINS MOKET OBITh Ta30BOH, a3pO30JIHHON HIIH BIaxHOH. Jle3-
MH(EKLIUI0 TeM WIN WHBIM CPEICTBOM NPHMEHSIOT JHO0 OJHOKPATHO, JO
3aKJIAJKH UL B MHKyOaTop, 1100 MHOTOKPATHO, MOCIEI0BATENbHO, B Pa3-
HBIE NIEPUOABI MHKYOALK U IO peasii3alii MOJIOIHSIKA.

QDusuueckue cpeocmea Oe3unpeKyuu UHKYOAUUOHHBLIX AUY. Y7b-
mpaguonemosoe 0bnyueHue NHKYOAMOHHBIX UL COCOOCTBYET MOBBIIIE-
HUIO BBIBOJA MOJIOAHSAKA Ha 4—8 % 1 ymydIIeHHIO €To KH3HECTIOCOOHOCTH.
Jnst ne3vH}eKn MHKYOalMOHHBIX UL UCTIONB3YIOT ClIeNUabHBIE PTYTHO-
kBapresble ammbl (ITPK-2, [TPK-4, TIPK-7, BYB-15-30 u np.). Umerotes
CTalMOHAPHBIE U MEPEHOCHBIE YCTAHOBKH C 3TUMH Jamnamu. Korja nammna
BKJIIOUCHA B JJIEKTPOCETh, TOK B €€ TOPEJIKU IPOXOIUT Yepe3 Maphl PTYTH,
co3/iaBasi KOPOTKOBOJIHOBBIE M3JydeHHUs. KBapleBoe CTEKJIO MPOHHUIIaeMO
JUISL yIIbTPa(HOIETOBBIX JTydeH.

Jlotok ¢ sifmamu moMentaroT Ha paccTosHUM 40 CM OT TOPENKH JIaMIIBL.
Jlyammit sdekt nqaet qByXxcTOpoHHEe 00JIydeHue, Korja OJjHa JlaMIia pac-
II0JIO’KEHA HaJ| JIOTKOM C sIHLlaMH, a Apyras — noj HuUM. JlJig 3Toro Hy»eH
CHELHUaIbHBIA CTOJI — YCTAaHOBKA B BHIE PaMbl, HA KOTOPOH pa3MeIaroT
notkud. O6mydeHHe MpOBOIUTCS 2—6 MHUHYT, HO JUIs OOJIbIIEeN rapaHTHU
00e33apaXxuBaHUs CKOPIYIBI 0e3 Bpeda sl ULl SKCIIO3HUIIUI0 MOXHO yBe-
mrauTh 10 30 MUHYT.

IIpu ncronap30BaHUH PTYTHO-KBAPIEBBIX JIAMI HEOOXOIMMO COOMIOIATh
MeEpBI PE0CTOPOXKHOCTH. BaskHO He JomyckaTh rmonajaHus yiabTpaduose-
TOBBIX JIydel Ha KOKY 00CITy>KHBAIOIETO MepCOHaa. DTO BBI3BIBAET OXKOTH
u obmiee 3aboneBanue oprann3ma. Pabortarh Hao0 B TEMHBIX o4uKkaxX. Hemb3s
CMOTpETh Ha TOPEJKY JIaMIIbl, 3TO MOXKET BbI3BaTh KOHBIOHKTHBHUT. Ilpm
TOPEHHH PTYTHO-KBApIIEBOW JIaMIIbI B BO3JyXe 00pa3yercsi BpEeIHbIH st
mozieit ra3 — o30H. [loaToMy momMernieHue, B KOTOPOM NPOBOASAT 00IydeHue,
HYXHO XOpOIIO BEHTHJIMPOBATb.

B nomenieHun, B KOTOPOM OOJIy4arOT WHKYOAIl[MOHHBIE sIiIla, JOJDKHA
OBbITh TPUTOYHO-BBHITSDKHAS BEHTWIALMS, oOecnednBaromas 8—9-kpaTHbIit
00MeH BO3TyXa B 4ac.
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VYibTpadroneToBsle Iydn 00e33apaKHBAOT MOBEPXHOCTh CKOPIIYIBI, HO
MOYTH HE NMPOHHUKAIOT CKBO3b Hee. OqHako HeOOoNbIIas WX 9acTh, MOMAIA0-
11asi BHYTpb SIi11a, TOBBIIIACT €r0 MHKYOAIlMOHHbBIE KayecTBa. Jloka3aHo, 4To
mocIie oOITydeHHsI BRIBOOUMOCTH moBbImaercs. [lon meiictBuem ymsTpadmo-
JICTOBBIX JTy4el B KENTKAX YBEJIMIMBACTCA COoNepkaHue Buramuna D.

Pexomennmyercs Taxke 2-KpaTHOE 00JTydeHHE BBIBEICHHBIX IBILLAT. [lep-
BBII pa3 MOJIOJTHSAK OOJIy4aroT MOCIIE €ro BBIBOJA, BO BpeMs IIpUeMa U3 UHKY-
6atopa, a BTOpOH — TIOCJIe COPTUPOBKH, IIEpPe]l OTIMPABKON B XO3IUCTBO. DKC-
MO3UIUS OOTyYEeHHs COCTaBISIET 3—5 MHHYT. PaccTosiHEe OT JaMIbl 10 MO-
nonHaka 1 m.

Os3o0n — npoctoe BemecTBo (O3z), MoJieKylla KOTOPOTO COCTOUT U3 TpeX
aTOMOB KHCIIOpOJa. DTO Ta3, OONANAfONINi CHIBHBIM OKUCIUTEIHHBIM U
o0e33apaxuBaroNUM JeiicTBieM. B nipupojie oH oOpasyercst pu 3JIeKTpH-
YEeCKHX pPa3psAmax, BO BpeMs Tpo3bl. B MPOMBINUIEHHOCTH €ro IONyYaloT
MOCPEACTBOM MPHOOPOB — 030HATOPOB — MPH TPOMYCKAHWU Yepe3 BO3AYX
ANEKTPHUYECKUX Pa3PsIOB.

O30H [uIs 1e3MHPEKLIUH SULL TIONYYalOT IyTeM DJIEKTPOCHUHTE3a U3 KHUC-
JIOpo/ia Ha CIIEIHAIBHBIX YCTaHOBKax «O30H-2M», «O30H-2M-02», JC-1,
OIl-4, AT-4, «Qkomek-25», «030H-180», ODA-20 u mp. OOpabOTKy sHI]
030HOM IPOBOJAT B KOHUEHTpauuu 0,3—1 v’ kamepsl. s Goee mMoJIHOTO
KOHTAKTa 030Ha C MOBEPXHOCTBIO ULl HEOOXOANMO MEPUOINYECKU BKIIIOYATh
BeHTWIATOP. [l0 WMCTedeHMM cpoka Ne3MH(PEKINH HEOOXOAWMO BKIFOYATH
BBITSDKHYIO BEHTIJIALMIO KaMepsl Ha 5—10 MUH U1 yaneHus 030Ha.

K obcnyxuBannio 030HaTopa (pedprKepaTOpHOrO TeHEepaTopa O030HA)
JIOIYCKAFOTCS JIMIA, MPOIIEAIIAE HHCTPYKTAXK 10 OOCITYKUBAHHIO AIIEKTPO-
ycraHoBoK. Heo0xo1uMo Bceria IOMHUTG O HAIWYUU B 030HATOPE BBICOKOTO
HanpspkeHns — 10000 B. O30 uMeeT cnienngdeckuil 3amax, H ero HaJudue
B OKpyXatomeli arMocdepe JIerko ONpeAeNseTcsl YK€ MPH KOHUEHTPALMN
0,05 mr Ha 1 M. [IpenensHo gonmycTUMasi KOHLIEHTpALMsl 030HA B BO3/yXe
IIOMEIIIEHNS], B KOTOPOM HaXOJATCA JIFOAW, He oJbKHa mpesbimatsd 0,1 Mr Ha
1 M°. TTosToMy mpn 0GpaGOTKE SHIL 030HOM B NOMEIICHAHN HE JOJDKHBI HAX0-
quthest mroan. [locine okoH4YaHWS 0OpaOOTKH SUII 030H B Kamepe ObICTPO ca-
MOTIPOHM3BOJIEHO PACTIaaeTcsl, OTHAKO €To 3amax OIIymiaeTcs eme 1oaro. s
YCKOpEeHHs pacliajia 030Ha B KaMepe HYKHO IPOU3BOJIUTH NEpEeMELINBaHKE
(BeHTHIIMPOBAHHKE) BO3IyXa.

O30H, KaK CHJIBHBIA OKHCIIHTENb, 00Ja1aeT OaKTepUIUIHBIM, BUPYIHU-
LUUAHBIM, CHOPOLUAHBIM AEHCTBHEM, MO3TOMY HCHONB3YETCs A JE3UH-
(e HHKYOAUOHHBIX sull. OH HE OKa3bIBAaCT BPEIHOTO JCHCTBHS Ha
IUTacTMAcCy, KPacKH, MpHOOPBI U 000pyAOBaHME Ae3HH(EKIIMOHHBIX KaMep.
[podumnaktudeckyro Ae3WHPEKIUI0 WHKYOAIIMOHHBIX SUIl O30HOM OCY-
LICCTBISIFOT B JIE3MH(QEKIIMOHHBIX TePMETUYHBIX, C TUIOTHO 3aKPBIBAIOIIH-

175



MHUCS TBEpMHU KamepaX. [ ynaneHus oTpabOTaHHOTO ra3a Kamepsl 000-
PYZOYIOT BBITSDKHBIM BEHTIUIATOPOM. OTCOPTHPOBAaHHBIE M YIOXKCHHBIC B
MIPOKJIAIKN WITH HHKYOAIIMOHHBIC JIOTKH SIa pa3MeIaioT B Ie3KaMepe Ha
CTeIUTaKaxX WM B MHKYOAIIMOHHBIX TENeXKaX. SiIa pa3memaroT Tak, 9To-
OBl K HIM 00ecIieunBasIcs JOCTATOYHBIA IPUTOK O30HA.

[Ipu MOBHITIIEHHBIX KOHIIEHTPAIMSX 030HA B IOMEIICHUH H JITHTEIHHOM
BIIBIXaHUU 030HHPOBAHHOTO BO3/IyXa MOXKET HACTYITUTH OTPABIICHHE.

Jns ne3uHpEKIMH SIL IPUMEHSIOT OOJyYECHHE KPACHbIM JA3EPHbIM CGe-
mom. JIoka3aHo, 4TO ONpe/IeTICHHBIC PEKUMBI JIA3CPHOTO OOTyUYCHHUsS WHKYOa-
IUOHHBIX SUI] MMOJIOKUTEIHFHO BIUSIOT HAa Pa3BUTHC 3MOPUOHOB, TOCTOBEPHO
TIOBBIIIAIOT BBIBOJ] MOJIOHSKA, €TO )KU3HECTIOCOOHOCTh U €CTECTBEHHYIO PE3H-
CTEHTHOCTh K 0O0JIe3HAM. BMecTe ¢ TeM IMUPOKOMY BHEAPEHHIO B MPAKTUKY
JTAHHOTO METOJa JIC3UH(EKITNH MPETATCTBYIOT HEOCTATOUHAs BOCIIPOU3BO/IHU-
MOCTh pE3yJIbTATOB, pa3HOOOpasme MpeaaracMbIX PeKUMOB BO3ICHUCTBUS U,
TJIABHOE, OTCYTCTBHE YETKHX MPEJCTABICHHHA O MEXaHM3MaX OHMOJIOTHYECKOU
3 PEeKTHBHOCTH HI3KOMHTEHCUBHOTO JIA3¢PHOTO CBETA.

Jnsa nesmH(DeKIny MHKYOAIMOHHBIX SIUII IPUMEHSIOT TakKKe memnepa-
mypHo-cmyneHuamulii npozpes sull. [lpn BRICOKOH TeMIiepaType morudarT
BCE MHUKPOOPTAHM3MEBI, H 3TO, TOXKaIyH, caMbIii HaJIe)KHBIH CITOco0 Ie3MH-
¢exunu. Ho u sitno xuBoe. Ero onacHo morpyskark B KUIATOK HIH 00XKH-
raTh IJIaMeHeM. Yike mpu temmeparype okosio 50 °C suuHblid 6€0K HaYH-
HACT CBEPTBHIBATHCS M SHI0 CTAHOBHUTCSA HETIPUTOTHBIM IS WHKYOAI[WH.
IToaToMy BBICOKHE TeMIepaTyphl 10 TMOCIETHETO BPEMEHU HE HaXOIWIH
MIPUMEHCHHUS B Ie3MH(DEKIINU HHKYOAITHOHHBIX SHUIL.

B Kanazne pa3paboTaH WHTEpECHBIN METOJ Ae3MH(MEKIINH SIUIl 8bICOKOU
memnepamypoii. CyITHOCTb 3TOTO METO/a 3aKJII0YaeTcsi B TOM, 4YTO MpHU
CTYIIEHYATOM MPOTPEBE MOTHOAET OONBIIMHCTBO BUPYCOB U OakTepuit. Jle3-
HHQEKIHS 3TUM METOIOM OCYIIECTBISETCS CIACIYIOIIUM 00pa3oM: 3aKphI-
BalOT [IBEpHM HMHKyOaTOpa, JIOTKH KOTOPOTO 3amOiHEHBI sirom. TymoOmep
OJIOKMPOBKH aBTOMAaTUKKH «HarpeB» CTaBsIT B IOJOXKEHHE «ABTOMATHYE-
CKOE yIpaBJIICHHE» M BKIIOYAIOT CHCTEMY VBIaXHEHHs. B Tedenume 1,5 4
TemIepaTypa B kamepe peryiupyercsi asromarnuecku (37,5-38 °C). B re-
YEHHWE 3TOT0 BPEMCHU NPOHCXOIWT BHIPABHHBAHUE TEMIIEPATypBl SHUI] C
TeMIiepatypoii B kamepe uHKybaropa. Uepes 1,5 u Tym6Gnep «Harpes» me-
PEBOIAT B TOJIOKEHUE «PydHOE yrpaBiieHHEe» U B TaJbHEUIIIEM TeMIIepary-
py noermaioT 110 47 °C co ckopoctsio 2 °C B 4ac.

CKOpOCTh HarpeBa peryaupyroT CTEIMEHbIO OTKPHITUS 3aCIIOHKH Ha 3a]1-
Hel creHke WHKybOaropa. Temmeparypy Mo BIaXHOMY TEPMOMETPY TOI-
nepxuBaroT B mpeneiax 30-33 °C, mepuHOIUUYECKH BKIIOYAS CHCTEMY
yBIaXHEHUs. [IpH JOCTHKCHHH IO CYXOMY TEPMOMETPY TEMIICPATyphI
B 47 °C tymbnep «Harpep» HepeKiIroyaroT B IMOJIOKEHHE « ABTOMAaTHIECKOE
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yIpaBJeHUE», OTKPHIBAIOT JIBEPh HHKYOAaTOpa M 3aCJIOHKY Ha 3aJHeil CTeHKe
ero ms obecriedeHnst Oojee OBICTPOTo OXJaKAeHHs. Brimodaror TymOmep
«JlebnokupoBka aBepeit». Uepes 30 MUHYT MOKHO IPUCTYITUTH K 00paboT-
Ke Ul mapaMu (opManbIeriia. ITOT METO Ae3UH(EKIINN BBHI3BIBACT TH-
OeJIb MHOTHX BHUPYCOB M OAaKTepHil, HAXOAAIIMXCS HAa CKOPIyIe U BHYTPH
aiia. HemoctaTox MeTona 3aKiIlo4aeTcst B TOM, YTO IPH ero NPUMEHEHUH
TPYOHO TOYHO MOIJCPKUBATH PEKUM HHKYOAIHH.

Taxoke NPUMEHSUTUCH aKyCIMUYecKas CImuMyiayus pa3BUTH SMOPHOHOB
KYp U MepMOKOHMPACHHble PEKUMBI HHKYOAIy U1l

Xumuueckue Oe3ungpexmanmovl U cnocoovlt ux npumenenusn. Pop-
Manvoezud — 3TO OECIBETHBIN Ta3 C PE3KMM CIEHU(PHIECKHM 3aIIaxoM, XO-
poio pactBopuM B Bojie. [IpomblnuieHHOCTS BbIyckaeT 36—40%-Hble Bo-
HblE pacTBOpHI (opmaibaernaa (popmanuHa). DopMaliiH, HAXOISIIUNCS B
Hpojiake, — 3TO Mpo3payHas OecLBETHAs KUIKOCTh, NIPU XPaHCHHU B OXJIa-
KICHHOM MeCTe MyTHEET 1 00pa3yeT ocallok — mapahpopMalibaeru, KOTOpbIi
OaKTepHIMIHBIM JeHcTBHEM He oOnangaer. [Ipu HarpeBaHHH, a TaKKe B KHC-
JIOH cpezie 0calloK pacTBOPSAETCs, napadopMalbIeri BHOB IPEBPAIlacTCs B
(bopmanbIern, mapbl KOTOPOro OOJamaroT OaKTePHLMAHBIM, BUPYIHLIUI-
HBIM, CIIOPOLIMIHBIM ¥ (DYHTULIUTHEIM JICHCTBHEM.

Jle3vH(eKuuio suI NpoBOJAAT B CIENHMAIBHBIX KaMepax, KOHTPOJIUPYs
teMreparypy (aomyckaercst oT 20 10 26 °C) ¥ OTHOCUTEIHHYIO BIAXKHOCTh
(70-90 %). Situa ne3uHPUIMPYIOT B YUCTBIX MPOKIAAKAX HIH JOTKaxX, HO
HE B JIIHKaX. Ile3I/IH(1)eKHI/IIO MOXHO OCYIIECTBJIATH HEIMOCPCIACTBCHHO B
Ky30B€ aBTOMOOWJIS, TJIe CO3[aeTCsi HeoOXoquMasl TeMIepaTrypa W BlaX-
HOCTh (puc. 147).

Puc. 147. Kamepa 1151 a3p03051bHOM 00pabOTKH suLl (POPMATHHOM
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[Mapsr popmanmsaernga A Ae3MH(OEKINN SUI TOIYYa0T MPH CBOOO-
HOM HCHapeHuu (GopManrHa, XUMHUCCKUM MyTEM WM a3PO30JbHBIMU ME-
TOJAMHU — pa3IpoOIeHHEM PacTBOPOB (popMaliHa 10 YacTHIl BEICOKOM IuC-

TIEPCHOCTHU.

ITpn cBOOOJHOM HCTApEeHHH HyKHOE
KOJIM4YecTBO (hopMaivHa BBUIMBAIOT B
CHEIUATbHYI0O €MKOCTh WJIM Ha MEIIKO-
BUHY, KOTOPYIO BBIBELIMBAIOT B MHKYyOa-
Tope Ommke K BeHTWIATOPY (pHc. 148).
3TOT c110co0 Heb3s MPU3HATH YI0OHBIM
Kak 110 TEXHHWKE HCIIOJIHEHHUS, TaK U MO
BPEMEHU JOCTHXKEHUsI OaKTepUINIAHON
KOHIICHTpanuu. bonee ymoOHBI MeTOx
NoJydeHHus: TpeOyeMol KOHIEHTPaLUH
mapoB ¢Qopmanpaernga — oOpa3oBaHUE
UX XUMHYECKHUM IIyTeM C IOMOIIBIO
nepMmanraHata Kauusa. Mcnonpzyembli

Puc. 148. CeobonHOE UcTapeHue 40%-ub1ii pacTBOp (opmanbaerHAa co-
dopmamuna nepxut 10-15 % mernnoBoro crmpTa u
OIIpe/IeJICHHOE KOJIMYECTBO MYPaBBHHOW
kucioTsl. [Ipu moOaBieHWM mepMaHraHaTa Kajdus OH B3aHMMOJCHCTBYET C
MypaBBUHOI KHCIOTOH, B pe3ysbTaTe uero obpasyercs kuciopon. Karamu-
THUYECKast PeakIys MIET O4eHb OBICTPO M yxe uepe3 15-20 cexyHa moctu-
raeT MakcUMyMa; Temieparypa nogaaumaercs 1o 190 °C, Bona 6bicTpo uc-
napsieTcsi, a mapbl GopManbIernia IepexoasT B BO3AYX IOMEUICHHS; B €M-
KOCTH, IJie IPOXOIHIIA Peakius, ocTaeTcs cyxoii mopomok. Ha 1 m® kame-
psl npuxoantes 30-45 mn popmanmna, 30-45 M Boxsr, 20-35 T nepman-
rasata Kajuus. DKCIO3HUIUS ra30Boi o0paboTku cocrtaBngeT 30 MUHYT mO-
CJle OKOHYAHUSI PEAKIHH.

Aspo3zoni popManHa MOJYYal0T MEXaHUYECKUM pa3ipoOJIeHUEM ero ¢
nomouupto pacneuiuteneir CAI'-1, PCCXK, nacanox IIBAH wmu TAH u
kommpeccopa u3 pacuera 20 miu popmanuna Ha 1 M ToMereHns TIPH JKC-
no3uuuu 30 MUHYT.

Jlst HeiiTpamusamuy mapoB popMabaerna Ha 1 M° KaMephl mpHMeHs-
10T HaIIATBIPHBIH crupT wik ammuak (12 %) u3 pacuera 20-25 mr.

Kateropnueckn 3anpemaercst Ae3WHQUIMPOBATH siina mapamu Qop-
MaJbJeTHAa B HHKYOAIIMOHHBIX mIKadax, 0COOEHHO €ClM B HUX HaXOJSTCS
5MOpHOHBI B Bo3pacte 96 4acos.

HexkoTopsle onaceHus: 1 HeAOBEPHE PAOOTHUKOB K METOJY Ta3UPOBAHUS
WHKYOAIIMOHHBIX SIMLl ()OPMAJBJETHIOM BBI3BaHBI TEM, YTO B JIUTEPATYpE,
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KaKk B OTCUECTBCHHOMW, TaKk M B 3apyO€KHOH, B TOM YHCIIE W B CIIPABOYHH-
Kax, HET €AMHOr0 MHEHHS IO BOIPOCY METOAUKHU. [IpoTHBOpedMBHI cBefe-
HUSI ¥ B OTHOIICHWH JIO3BI TIPETIapaTa, HeT ICHOCTU B OTHOILIEHUH BPEMEHU
BO3/IeiCTBUS HAa MHKYOHMpYyeMblIe siilia mapoB (hopMasbaerua.

Jesundexmio (GopManbIerHaIoM OOBIYHO MPOBOIAT OJHOKPATHO, HO
MOXHO JIefIaTh €€ ¥ TIOBTOPHO, HEMOCPEICTBEHHO B InKady mHkybaropa. Ho
JUISL 3TOTO B HEM JIOJDKHA OBITH XOpOIIas OTTOYHAs BEHTWIISIINS, BEIHOCSIIAS
BO3IyX 3a Tpezeibl noMmemeHus. [IpoBoanTe Takyro Ne3nH(EKIHIo TydIie
HOYBI0, KOTJ]a B MHKYOaTope HaXOJWUTCA JIEKYPHBIH ONepaTop, KOTOPBIH 1M0-
cIle Hayasa Ie3MH(EKIIHY MOXKET BBIHTH Ha HEKOTOPOE BpeMs U3 3aJia.

Je3nHdeknus su1 B mponecce MHKyOaMu MpOBOAUTCS IS TOTO, YTO-
OBl HE JIOMTYCTUTh BTOPUYHOTO 00CEMEHEeHHs1 UX MUKpoOamu. [IpoBonuts ee
MOJKHO B JIFO00¥ TIepHOI, 3a HCKIIFOYCHHUEM TEPBBIX 2—4 nHeW WHKyOaIny u
BpEMEHM BBIBOJA, Korna (opmanbaerna B OONBIIMX J103aX OKa3bIBAET
BpEIHOE ACHCTBHE HAa Pa3BUBAIOIIMXCS SMOPHOHOB U CYTOYHBII MOJIOAHSIK.

Oonoxnopucmoiii 1100 00NanaeT CHIbHBIM (QYHIHIUIHBIM AEHCTBHEM KaK
Ha MHULEIUATBHBIA BO30OYANTENb acepruiuie3a, Tak ¥ Ha €ro CIOpHI, a Takxke
Ha JIpyrux Bo3Oymuteneil rpuOKoBbIX OosiezHed nrui. OOpaboTka MHKyOa-
IIMOHHBIX SAMII TO3BOJISET HOBBICHTh BHIXOJ 310POBBIX IBILIAT Ha 5 %. Moa n
XJIOp BBIJEJISAIOTCS W3 Npenapara OJHOXJIOPUCTOro ioa B CBOOOJHOE COCTO-
stHue. [l peakumu OepyT OZHOXJIOPHCTOTO Homa — 33,3 M, MapraHioBo-
kucioro kanus — 10 r u foxucroro kanus — 2,6  u3 pacyera Ha | M KaMepbl
pu 3KCo3uluu 30 MUHYT.

Hooucmuiii anromunuii Ty6UTeIbHO IEHCTBYET HA MHOTHE BHIIBI MUKPO-
oprann3MoB. OxHako mpu paboTe ¢ HUM HEOOXOIMMO CTPOTO cOOMOIATH
npaBuiia 0€30IacCHOCTH, TaK KaK WOJUCTBIN a3po30iib 00pa3yeT Ha CKOpITy-
Tie sin1 OaKTEepUIMIHYIO TUICHKY, U3 KOTOPOH B TeUeHHe 3—6 IHEH BbaE-
eTcs o7, KOTOPBIA BpEJCH I OOCITYKHMBAIOIIET0 MEPCOHANA, a TaKKe
MOXKET MPUBECTH K MOpUYe MHKYOATOPOB, TaK KaK OKHCISIET METAIIIMIECKUE
nerany. Jlnsi moiydeHusl pacTBopa HYKHO# KoHueHTpauuu O6epyt 0,06 T
anmoMuHueBod nyapsel, 0,6 T kpucramindeckoro oga u 1,5 mur Boabl U3
pacuera Ha 1 M KaMepbl. DKcro3unus mpopoinkaercss 20 MUHYT. ATIOMHE-
HUEBYIO MyJpy U HOJ MOMEINAIOT B SKCHKAaTOp Ha JHO KaMephl, 3aTeM J0-
GABIIAIOT BOJY M OBICTPO FepMETH3UPYIOT JBEPH KaMephl. Mo, amoMuHHii
1 BOZA, BCTyHAasl B peakiuio, 00pa3yloT HOANCTHIN aJIOMHHHN B BUAE TEM-
HO-(HOJIETOBOTO BellecTBa. Siia B kamepe BelaepxuBaroT 20-25 MuHyT, 1
rociie 00pabOTKH JIOTKU Cpasy ke MOMENIAI0T B UHKyOaTop.

Jnst riyOokoit e3suH(peKun Sull, 3apakKeHHbIX BO3OYIUTEISIMH ITyJLI-
0po3a, MUKOILTa3M03a, HE00X0IUMO, YTOOB!I JIe3NHHUIUPYIONIast KUIKOCTh
MIpoHHKJIA BHYTPS sAull. C 3T0il mensio siina B TeueHue 8—10 gacoB mporpe-
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BaIOT B HHKYOAIMOHHOM IIKady, mocie gero Ha 10—15 MUHYT morpyxaroT B
xonoubli (2—4 °C) nesuHGUUMPYIOIUA PacTBOp HOIUCTOTO aTFOMHUHHUAL.
Conepxxumoe siIa, OXJIaXAasiCh, CKUMAETCS, M 4epe3 MOPHI CKOPIIYIIBI
MIPOHUKAET HEOOJIBIIOE KOJMYECTBO Ae3NH(PUIIMPYIOIIEH KUIKOCTH.

Asposons 5%-Hozo pacmeopa eexcaxnopogena 6 mpusmuneHeiuKone B
no3e 1 Mi/M® yHHYTOXKaeT calbMOHEIUT B BO3/yXe WHKyOaropa, a B 103e
15 mMi/M? — KUIIEYHYIO TaJI04KY, CATbMOHEII, 30JI0THCTOTO CTaHIOKOKKa,
rpuOBI pofa acIepruiil Ha MOBEPXHOCTH MHKYOaTopa W Ha WHKYOHPYEMBIX
siiinax. [locime 06paboTKH a’3po30i rekcaxiaopodeHa MPOsBISIFOT OCTATOU-
HOe OaKTepHIIUIHOE ACHCTBHE HA 00paOOTaHHBIX MOBEPXHOCTSIX B YCIOBH-
SIX MHKyOaTopa B TeueHue 13—18 mHeid.

Jnst o6e33apakuBaHus SIUI] B MPOIEcCe MHKYOAIMK M BBIBOZA IBIILIAT C
LETbI0 MPO(UIAKTHKY MyJUIOP03a MOXKHO NMPUMEHSTH 5%-HBIN pacTBOp rek-
caxyiopoeHa B TPUITHIICHIIINKOJIE. PacCTBOP TOTOBSAT B METAIMYECKOM eM-
KocTH, pactBopusis S0 T rekcaxyopodena B 1 J1 TPUITHIICHIIIMKOIIS, HArpeTo-
ro no temiepatypsl 70—80 °C. Ilocie MOoNHOTO PacTBOPEHHS TeKCaxIopode-
Ha pacTBoOp (QHIBTPYIOT Yepe3 BATHO-MapieBbIid (DHIBTP WM Yepe3 TPHU CIIOos
MapJii ¥ XpaHsIT B TEMHOM MECTE IPHU KOMHATHOH TeMnepaType.

Jnst mpoBeneHHUs Ne3MH(EKIMH HEOOXOAWMBI a3pPO30JIbHBIC HACAIKH
TAH unmu I[IBAH, xpackopacnbuiutens uinu reaepatop CAI'-PH, kommpec-
cop, pe3epByap U pacTBOpPa W PE3MHOBBHIC IUIAHTH (KHUCIOPOAHBIC) IS
COEIMHEHUS HAaCAJKH ¢ KOMIIPECCOPOM H PE3EpBYapOM.

PacnpuinTens yCTaHABIMBAOT HA TMOAAYy JKUAKOCTH B 25-30 mi/muH.
Aspo3zoib rexcaxiiopodeHa BBOJST Yepe3 HUKHEe BEHTHJSIIMOHHOE OKHO,
pAacIoI0oKeHHOE B 3aJHEH CTEHKE MHKYOAI[MOHHOTO WJIM BBIBOJIHOTO IIKa-
¢a, Hanpasisis daken a’dpo30ia BAOJIb UX cTeHOK. Pacxox 5%-Horo pac-
TBOpa cocTaBisieT 15 mu/m® nHKyOaTopa.

WNukyOupyemsbie siiina Ae3uHGUIUPYIOT B 3aBUCUMOCTH OT TEXHOJIOTUHU
3aKJIaJKi B MHKyOaTophl. [Ipn oTHOBpeMEHHOH 3aKiajKe sUIl B HHKyOaTtop
nx o0pabaThIBalOT OAMH pa3 mocie 3akiaaku. [Ipu 1Byxpa3oBoii 3akiazke
KaXIyI0 TapTHI0O 00pabaThIBAIOT cpa3y MOCIe 3aKIaIKH; P 3TOM IepBas
MapTHUs MOABEPTaeTCs IBYM 00paboTKaMm, BTOpasi — OJTHOM.

3a Bpemst 00paboOTKH sHIl a3po3osieM (3—4 MHH) JOTKH C SHIlaMu B WH-
KybaTope MoBOpavMBarOT 3 pa3a, BKIIFOYAs CHEIHAIbHBII TyMOmep.

I'excaxmnopoden siBiseTcs BecbMa SJOBUTHIM BellecTBOM. Ero xpansar
Ha CKJajJe An0XuMHuKaToB. CaHuTap, TOTOBSILIMKA pabouunii pacTBOp U Mpo-
BOJSIIIMHA J1e3MH(EKINI0, NOMycKaeTcsi K paboTe B CHELOJEkKAE, TOHKHX
PE3MHOBBIX IepYaTKaX, MPOTUBOIra3e WM PECIUPATOPE C MPOTHBOra3HBIM
natpoHoM (PY-60 umu PII-67). [lpu nonaganuy mpenapaTa Wik pabodero
pacTBopa Ha PyKH, JIMIO WM B TJ1a3a HEOOXOAMMO TIIATEIBHO MIPOMBITH UX
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TETUION BOAOM mnu crnabbiM pacTBopoM OopHoi KucaoTsl (0,5%-Hbril). 3a-
NPEeIaeTcsl MPUCYTCTBHE JIPYTUX pabOuYMX B IMOMEIIEHHH, B KOTOPOM IIPO-
BOJAWTCS Ne3NH(EKIIHS.

JanHblii MeTon ne3uH(EKIUH SBIETCS BecbMa TPYIOEMKUM M omac-
HBIM JUIs1 pabOTAIOIIETO epCOHANA.

Jnst nesuHpexMn MHKYOAlMOHHBIX SIMLl TPUMEHSIIOT PACTBOP XJIOPHOU
uzeecmu. J{s IPUTOTOBIEHHUS PacTBOpa OEpPYT XJIOPHYIO M3BECTh C COIEP-
*aHueM He MeHee 25-28 % axtuBHOro xsopa. /3 ocHOBHOro pactBopa
TOTOBAT pabouuii, KOTOPHIN MOJDKEH comepkarth 1,2—1,5 % akTHBHOTO XI10-
pa. Ilepen 3aknankoii B MHKyOaTOp siilia MOrpy»atoT B pacTBOp Ha 3—5 Mu-
HyT. Paboumii pacTBOp MOKHO HCIIOJIB30BaTh B T€YEHHE CYTOK IOCHE NPH-
rotoBieHust. [Ipu paboTte ¢ pacTBOpOM cieyeT yalle NPOBEPSTh MPOLECHT-
HOE COZIEep’KaHWE aKTUBHOTO XJIOpa. Y CTaHOBJIEHO, YTO KOHIICHTpPAIUS aK-
THUBHOTO XJiopa HIWke 1 % He AaeT mojaHoro Ae3uH(uIupyroiero ¢ dexra.
Konnenrparwus Bemie 1,7 % HECKONBKO YrHETAaeT pa3BUTHE SMOPHOHOB, a
XJIOPUPOBAHUE SIMI] B PacTBOpE, cojeprkainem Oosee 2 % akTHBHOTO XJIOpa,
MOXET BBI3BAaTh CHIDKCHHE BBIBOIUMOCTH. BBIIEpKMBaHUE SHUI B pacTBOpPE
XJIOPHOU M3BECTH OoJiee 5 MUHYT TaK)Ke BBI3BIBAET YMEHbBIICHUE BBHIBOAA.

BcerpeuatoTess naHHBIE O AE3MH(EKINH WHKYOAIMOHHBIX SIMI[ C ITOMO-
bt xaropamuna. O6padotka sur; 3-5%-HbIM pacTBOPOM XJIOPaMHHA MPO-
W3BOJUTCS ITyTEM MOTPYXKEHHs X B pacTBop Ha 3—5 muHyT. Temmeparypa
pactBopa gomkHa 0b1Th 20—35 °C.

Boree mmpokoe pacrnpocTpaHeHHE MOJYYHIT METO] 00pabOTKH HHKYOa-
LIUOHHBIX SIUI NepeKucyio 6000poda. Ilepexnch BOIOPOAa BBHITYCKAIOT B
Buzie BogHOoro pactBopa 30-33%-Hol KOHIEHTpALKK 0]] Ha3BaHHEM Iep-
THAPOIb. DTO KUJKOCTh O€3 I[BeTa W 3amaxa, FOpbKOBAaTOr0 BKyca, CMEIIH-
BaeTCs ¢ BOJOW B JIOOBIX COOTHOmIEHMAX. [Ipu XpaHeHMH Hepruapois B
IUTOTHO 3aKpBITOH Tape NMpH KOMHATHOM TeMIlepaType KOHLEHTPALUs €ro
cumkaetcs Ha 0,75-0,70 % B Teyenue mecsia. [lonamanue nepruaposs Ha
KOXXy 4eJIOBEKa BBI3bIBAET OKOTH. [IpyM mpHMEeHEeHHH pacTBOPHI MEPEKUCH
BOJIOPO/Ia OBICTPO pasznararoTcs 10 HETOKCHUUHBIX IPOJIYKTOB — BOABI U
kuciopona. B kornentpanusax 1-3 % 3tu pacTBOpEl 00MamaroT OGakTepu-
IUIHBIM AevicTBreM, 4 % — QyHTUIUAHBIM U 6 % — CITOPOITUIHBIM.

Meroj ne3uHbEKINH HHKYOAIHMOHHBIX ULl HEPTUAPOJIEM 3aKITI0YaeTCs
B CIIEAYIOIIEM: SHIa B CETYATHIX KOP3WHAX IOTPYKAIOT B BaHHY € 3%-HBIM
pacTtBopoM meprunaposis Ha 1,5-3 MHHYTHI, TemmepaTypa Ae3UHQHUIHPYIO-
miero pactBopa nowkHa ObITh 39—41 °C (Ha 5-6 °C BBINIE TEeMITEpaTypHl
sulr). TemnepaTypy sl ONpeNesIOT Mepeji 3aMauyuBaHUueM, OIyCKasi Tep-
MOMETp B IpobuTOE B CKOpiryne orBepcrue. s cradunmsanuu 3%-Horo
paboyero pacTBopa MEPEKUCH BOIOpPOAA JOOABISIOT MOJOYHYIO WM YK-
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CyCHYIO KUCIOTY 13 pacdera 0,5 % KHCIOTHI K 001IeMy pacTBOpY NEPEKUCH
BOJIOpO/A.

Crenyer OTMETHTB, YTO BBIIIEYKa3aHHBIE CIIOCOOBI 00pabOTKM MHKYOa-
IUOHHBIX SHI] C TIOMOIIBIO (POpPMAITBICTH/IA FITH 030Ha 3 (EKTHBHEI TOJIBKO
JUIs 1e3UH(EKIUH YUCTHIX SIULI, TaK Kak Mapbl JaHHBIX BELIECTB HE CIOCO0-
HbI IPOHUKHYTH IIOJI CJIOH 3arpsi3HEHUI Ha CKOpIIyIIE.

[TosTOMy B mocnenHee BpeMsi MHOTHE HCCIENOBATEeIH OOpaIlaloT BHH-
MaH{E Ha BIAXKHYIO NE3MH(QEKINIO MHKYOAIIMOHHBIX SUII, KaK C IOMOIIBIO
NEPIUAPONs, TaK M C MOMOLUBIO JPYTHX 60OHbIX PACMEOPOE MOIouje-
odesunguyupyrowux npenapamos na ocnoge I1AB: 0,3 % supxona, 0,1 %
cenromopa, 0,2 % ATM, 0,25 % BB-1 u 1. 1. Jle3uHdekiuo npoBoasiT B
JIeHb cOOpa SAuI] TT0CTIe UX COPTUPOBKH M YKJIAAKH B JOTKH a3PO30bHO WU
MyTEM OpOILIEHHUS C ABYX CTOpOH. TemIiepaTypa pacTBOPOB JOJDKHA OBITh
Ha 10-15 °C Bblme TeMIepaTypsl SHIL.

CuIlbHO 3arps3HEHHOE S0 MOIOT M AEe3MHQHUIMPYIOT B PacTBOpax
BBIIICYKAa3aHHBIX MPENapaToB MM B PAacTBOpax TPaJUIMOHHO TPUMEHse-
MBIX JIe3cpeacts: 5 % nesmona, 1,0-1,5 % xmopamuna, 1,0-1,5 % nepekucu
BOJOpOAa U T. 1. TemmepaTypa pacTBOpOB JOJDKHA OBITH B Ipenenax 35—
42 °C, BpeMs HaxOXICHHUS sul B pacTBope 2—4 MuHyTHL. [locine Moliku
s creayetr oopaboTaTh CBEKUM pacTBOPOM U mpocymuts. B 500 murpax
pabodero pactBopa ne3uH(peKTaHTa cieayeT o0pabareiBaTh HE Ooee
15 ThIC. AW, TIOCIIE YEro ero 3aMEHSIOT HOBBHIM. MOWKY W Te3WH(EKIIIO
WHKYOAIMOHHBIX SUI] Jy4Ille MPOBOJUTh B MHKYOAIIMOHHBIX JIOTKAX.

ITocne 00pabOTKM HMHKYOAIMOHHBIX SIMIl MYTEM OpPOIIEHHS TEIUIBIMHU
(20-50 °C) 0,05-0,1%-ubimu pacmeopamu cenmodopa pu HOPME Pacxoa
0,4-0,5 n/mM* OBUIO BBISCHEHO, YTO MHTEHCUBHOCTh Pa3BUTHSI SMOPHOHOB B
OTIBITHBIX MAPTHUSIX ObUIA BBIINIE, a BBIBOJUMOCTD SIUIl yBEIWYMIach Ha 1,5—
2,5%.

IIpenapar BB-1 cBETIOro WM 30JI0THCTO-KEITOTO I[BETa, Ma3ernoj00-
HON KOHCHCTEHIIMH, NpeJCTaBsieT co00l HOBOE KOMIUIEKCHOE COEMHEHHE
OpraHMYeCKUX KOMIIOHEHTOB, OOJaJalolIMX MOILIHBIM OakTepuocTaTuye-
ckrMm  (1:100000000), oOakrepumaasiM  (1:10000000) w1 QyHTUIHIHBIM
(1:100000) meiicTBUSIMHE.

Ipenapat BB-1 ucnoms3ytot B 0,25%-Ho# koHneHTpanuu. 3a 10-12 yacos
JI0 TIpUMEHEHUs 25 T mpemnapara pacTBopstoT B 500 MIT BOJIOTIPOBOAHON BOJIBI
KOMHATHOW TemriepaTypsl. Siilia oOpabaThIBalOT a3pO30JILHBIM CITOCOOOM,
NPUHSTBIM B X03stiicTBe. OniepaTop HaJeBaeT «WICHECTOK» HIH CyXYIO TPeX-
CIIOWMHYIO MapJIeBYIO TOBS3KY. fiilla OpoIIaoT co BCEX CTOPOH B TENEKKAX
TIOCIJIe COPTUPOBKH U Tepe]] 3aKiIaJkoll B MHKyOarMoHHbIe mKadbl. J{e3un-
(bexuuio 1enecoodpa3Ho MPOBOJIUTH He T03/Hee 7 JHEH IOClie CHECEHHMSI.
B stoMm cityqae ormagaer HeoOXOAMMOCTh B 00pabOTKE NPYrHMH Jie3cpen-
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CTBaMH, a Takke repsble 1,5-2 yaca mocie cHeceHHs W IpH MepeHoce Ha
BEIBOJ] B BEIBOAHBIE mkagsl. OxHoi 3ampaBkoit (10 i) MoxHO 00paboTath
35-45 TrIC. AnL.

[penapat «bpomocenm-50» obnamgaer NeHCTBHEM YETBEPTUIHOTO aMMO-
HHUEBOTO COeNMHEHUs U Opomupa. JleicTByeT Ha MIMPOKHH CHEKTP MHUKpO-
OpPraHW3MOB, BKITFOYas TPAMIIOIOKUTEIBHBIE M TPAMOTPHUIATENILHBIE OaKTe-
pPHH, MUKOIIJIa3MBl, a Takxke BUpyc Oosie3Hn Hbrokacia, MH(EKIHMOHHOTO
JIAPUHTOTpPAaxXeuTa M JPyrde MHKPOOPTaHMW3MBI, O0JIafaloIie JUIMUIAHON
0005104KO0ii. Byydn HU3KOTOKCHYHBIM, Ipenapar He HOpaXkaeT KOXYy INpH
UCTIONIb30BAaHUN B PEKOMEHAYEMBIX J103aX, SBISIETCS TAKXKE HICATbHBIM
CPEACTBOM CaHUTAapHOW 0OpabOTKM BOJBI Ha NMPOM3BOACTBAX IO Iepepa-
00TKE INPOAYKTOB NMHTaHWSA. B YacTHOCTH, NMPUMEHNM HPOTHUB APOXIKEH,
IJIECeHeH U BOJIOpOCTei, IpeaynpexIaeT 00pa3oBaHue THH B BOJJOBOPOTAX U
CHCTEME MOSHHMS ITHIl, 00JIaaeT OCTAaTOYHBIM JCHCTBHEM, YCTOWYNB Ha CBE-
Ty YW NIPU MOBBIIICHHBIX TeMIepaTypax. [IoBepXHOCTHO-aKTHBHEBIE CBOMCTBa
TIO3BOJIAIOT Tperapary NPOHMKATh B IIENM W TpeumwmHbl. «bpomocenT-50»
HE BBI3bIBACT KOPPO3UIO METAIIOB, INIACTMACCHI, PE3UHBI U APYTHX MaTepH-
aJIoB.

OmnpeickuBaHUE ULl TIPOBOIAT KpymHOAUcHepcHbIM 0,5%-HBIM pacTBo-
pom (50 mm Ha 10 71 BOZABI) cpa3y mocie YKIAOKH, Ieper 3TUM o0padathl-
BaIOT JIOTKH, Tapy. JlaloT BpeMs pacTBOPY CTEYb.

Memoo esedenusn duonozuueckux cpeocme éHympo auy. CtpeMieHue
NPEAOTBPATUTh TPAHCOBApHUAIBLHOE paclpocTpaHeHue Tuda — MyJuiopo3a,
TyOepKyJie3a, MUKOIIIa3M03a 1 JPYTHX 3a00JIeBaHIi NPUBEJIO K pa3paboTke
MeTOJIa BBEJICHNSI OMOJIOTHYECKUX CPEJCTB BHYTPH SHII.

CyTb 3TOro MeTo/a 3aKII0YaeTcs B TOM, YTO NIPOHHUKHOBEHHE OHOJIOTH-
YEeCKOro WJIM XMMHUYECKOTO Ipernapara B INIyOHHY SHIa MPOUCXOIUT B pe-
3yJbTaTe Pa3HOCTH TEMIIEPATYp pacTBopa U oOpabaThiBaeMOro sifia, UHb-
eKIMH pa3NYHbIX aHTHOMOTHKOB M XMMHUYECKHX IPENapaTroB B KypHHbIE
SMOPHOHBI, a TaK)Xe MyTeM CO3JaHUS W30BITOYHOTO AABJICHHUS Ha 3€pKajo
pacTBopa, B KOTOPHBI MOTPY>KEHBI sia.

IIpu morpyXeHuM TEIJIBIX AHI[ B XOJOAHYIO >KUIKOCTh yYMEHBIIAETCS
JaBJICHUE B WX BO3AYIIHBIX KaMepax. B pe3ynprate 3TOro KHIKOCTH depes
TIOPBI STMYHOM CKOPJIYIIBI TIPOHHMKAET B AWIO. JlaHHBIM METOJ Ha3bIBaeTCs
Mmemooom memnepamyproeo nepenaoa (meton TII). KommuecTBo Kuako-
CTH, KOTOpOE MPOHHKAET B S0 npu obpadborke meronom TII, 3aBucuT ot
«BO3pacTay SUIl ¥ TEeMIIePaTyphl UX XpaHEHHUs. DKCIEPUMEHTAIbHO yCTa-
HOBJIEHO, YTO 00pabOTaHHBIE PacTBOPOM siIla, MPEABAPUTEIHLHO XPaHUB-
uiecss B MHKyOarmoHHoM 1ukady npu temneparype 37 °C, umeror 00Jb-
LIyI0 Maccy, 4yeM sina, XxpaHusiuecs npu temmeparype 12 °C. Ilpuunna
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9TOTO SIBIEHHS, TTO-BUANMOMY, 3aKJIIOYACTCA B TOM, YTO TIPH TeMIIEpaType
37 °C siiia UMErOT OOJIBIIYI0 BO3AYIIHYIO KaMEpy.

CymiecTByeT elie OJUH METO, PHU KOTOPOM SHIIa TTOCIIE MBITBS 3arpy-
KAIOT B €MKOCTh C pacTBOPOM, Hampumep, Thiosuna (puc. 149). Emxocts
TePMETHYECKN 3aKphIBAIOT, M YacTh BO3AyXa M3 EMKOCTH OTCACHIBAIOT.
IIpu yMeHbIIEHUHN JaBJIEHUS B €MKOCTH BO3AyX M3 BO3AYUIHON KaMepsl
SIIa YXOOUT Yepe3 MOpbl AUYHOM CKOPJIyIbl U ABJICHUE BO3AyXa B siile
yMEHbIIaeTcs. 3aTeM OTKPBIBAIOT €MKOCTb. BcnencTBue 3Toro mepemana
JABICHUN pPAacTBOP AHTHOMOTHKA INPOAABIMBACTCA UYEpPEe3 IOPHI SIMIHOU
CKOpJIYIIbI BHYTPB siiinia. /laHHBII METOA Ha3BaH MemOOOM NpsmMo20 nepe-
naoa oaenenus (meton IIT1JT).

Puc. 149. O6paboTka HHKYOAIIMOHHBIX SIUIl METOOM TIPSIMOTO TIepernana AaBIeHHs

CpaBHeHHE ABYX yKa3aHHBIX METOJIOB ITOKAa3aJI0 IPEUMYILECTBO METOAA
IIIIJI, koTopoe 3akitoyaercs B TOM, YTO SWla MPU NPUMEHEHUH 3TOTO Me-
TOa HE HYXKAAITCS B MpeJBapUTENbHOM mnojorpese. [IpumeHss meron
MI1[], Hy)xHO HaOJIONaTh, YTOOBI TEMIlEpaTypa KHUAKOCTH BO BpEMs HpO-
iecca MpOMMTKH He MOJHUMAJIach CIUIIKOM BBICOKO. IToaTomy HeoOxoam-
MO TOJIACP)KUBATh 00BEM KHUIKOCTH B COOTBETCTBYIOIIEM COOTHOIICHHH K
00beMy SIMYHOW MAacChl M KaXIbIH pa3 A00aBISATH PacTBOP aHTHOMOTHKA,
€CJIM TEMIIEpATypa XKUIKOCTH CYLIECTBEHHO BO3PACTET.

st yckopeHusi mporecca TIIyOMHHOM 00paOOTKH SIMIl B ITPOM3BOJ-
CTBEHHBIX YCIIOBHAX Pa0OTy OPTaHU3YIOT 10 NOTOYHOH CHCTEME, HCIOJNb-
3ysl KOMIUIEKT U3 4EThIPEX-MATU BaHH.

OO0CcmyXUBaIOIINI TaHHYIO YCTaHOBKY IEPCOHAN JOJDKEH HMPOWUTH cre-
LAJIbHYIO MOATOTOBKY I10 IIpaBHUiIaM paboThl M TEXHUKE OE30MaCHOCTH.
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Kak BHIHO W3 BCero BBINIECKA3aHHOTO, NAHHBIH METOH IE3WH(EKINH
UHKYOAIIMOHHBIX SUI] SIBIIACTCS BECbMa TPYJOEMKHM, TPeOyeT OONBIINX
3aTpar Tpyna ¥ BPEMEHH U €T0 IeJIeco00pa3Ho MPUMEHSITh TOJIFKO B HeOma-
TOTIOJIYYHBIX [10 PECIUPATOPHOMY MHUKOILIa3MO3y X03sIHCTBaX.

9.3. O6padoTKa MOIOAHSIKA M 000PYIOBAHMS MOCIe MHKYOAIINH

ITo oxoH4YaHNM BHIOOPKM MOJIOAHSIK MOCTYHAET B CIICIHAIbHYI0O KOMHa-
Ty AJSI IPOBEACHUSI HEOOXOANMBIX 300TEXHHUECKUX MEPONPHUSTHIT (COPTH-
pPOBKa 0 KayecTBY W MOJy, BaKIUMHALUA U T. A.). COpTHPOBKa MOJOAHSAKA
10 Ka4eCTBY U MOJIy MTOAPOOHO OCBEIAeTCs B pasaeine 8 JaHHOTO MOCOOHSL.

BpeMsi HaxoxaeHHs BBIBEIEHHOTO MOJIOJHSKA B HWHKy0aTtopuum He
JIOJDKHO TIPEBBIMIATH 8§ YacOB, TaK KaK 3aro3fanas IMocajKa Ha BhIpaIIiBa-
HHUE CHIKAET ero KauecTBO, YTO B KOHEUHOM UTOre€ OTPHUIATEIbHO CKa3bl-
BACTCS HA COXPAaHHOCTH M MPOAYKTUBHOCTH MTHIIBI.

[Mocne ocBoOOMXK/IEHHST BHIBOAHBIX MHKYOATOPOB OT MOJIOJHSKA HAUYMHA-
eTCsl UX OYUCTKA, MOWKA W Ae3UH(EKIHSL.

OTx0/b! HHKYOAIMK yIANAIOT U3 HHKYOATOPHS TOJBKO B 3aKPBITOH Tape
yepe3 CHeIUaIbHBIA BHIXOI.

Wuky6aTopuil siBiseTCS Ha4albHBIM 3BEHOM MPOU3BOJICTBEHHOTO KOH-
Beifepa Ha NTUIEBOIYECKOM IPEAIIPUATHH, IIO3TOMY KpaiHe Ba’KHO CTPO-
roe coOIII0IeHNE COOTBETCTBYIOMINX TPeOOBaHUIT BeTepHHAPHONW CAaHUTAPHUU
1 TUTHEHBI.

KoHnTpo/bHbIe Bonpochl

1. Pacckaxxute 00 OCHOBHBIX TPeOOBAHHAX BETEPUHAPHOW CAHHTAPUH U
TUTHCHBI B I/IHKy6aTOpI/II/I.

2. Yrto BbI MOHUMAETE O] TEPMUHOM «IIPEBIHKYOAIMOHHAsI 00paboTKa
suny? B uem 3akimodaeTcs ee HE0OX0IMMOCTh?

3. Pacckaxxute 0 CYIIECTBYIOLIMX CPEACTBAX JE3MHPEKIIMU U crocobax
nux HpI/IMeHeHI/ISI.

4. Kako#i meron ne3nHEKIUH, N0 BalleMy MHEHHIO, HAauOoJiee ONTH-
MaJbHBIN U ToYeMy?
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IPUJIOKEHHUSA

IIpunoxenue 1

XapaKTepMCTmca SIMIL CeJTbCKOXO035IHCTBEHHON MTHIBI

TTokazaTenu Bun nmunet
Kypst | Hupeiiku PAVS I'ycu Iecapku
1 2 3 4 5 6
Macca siuit, 48-75 60-95 60-100 120-200 35-52
Wnnexc dhopwmol, % 70-82 70-76 67-76 60-70 75-80
IoTHoCTs sifta, T/en® 1,075- 1,075- 1,075- 1,085- 1,115~
i 1,095 1,085 1,090 1,095 1,130
VYupyras nedpopmars, MKM 14-25 18-22 20-22 17-21 13-18
Unpexc xenrtka, % 40-50 40-50 35-40 35-39 41-46
KaopuiiHocTs, kai1/100 T 160-169 | 164-175 | 197-205 | 180-190 | 160-170
CocraBHbI€ YacTH, % OT MacChl
sina: 6enok 56-62 55-61 52-54 52-54 54-56
HKEJITOK 26-32 28-34 34-36 34-36 30-32
CKOpJIyma 9,5-12 11-12 10-12 10-12 12-14
XUMHYECKHI coCTaB stitna, %:
BOJIA 73-74 73-74 69-70 70-71 72-73
CyX0€e BeILIeCTBO 26-27 26-27 30-31 29-30 27-28
[POTEHHBI 12-13 12-13 13-14 14-15 13-14
JKHPBI 11-12 11-12 14-15 13-14 11-12
YTIICBOIBI 0,8-1,2 0,6-0,9 1,0-1,3 1,114 0,7-1,0
Xumuueckuii cocras Oenka, %:
BOJA 86-88 85-87 85-87 85-87 85-87
CyX0e BeIIeCTBO 11-13 13-15 13-15 13-15 13-15
TIPOTENHBI 10-11 11-12 11-12 11-12 11-12
JKUPBI 0,02-0,03| 0,03-0,04 | 0,08-0,10 | 0,04-0,05 | 0,03-0,09
YIJIEBOBI 0,8-0,9 1,3-14 1,0-1,1 1,2-1,3 1,0-1,1
HEOPraHMYeCKHe BENIeCTBa 0,5-0,6 0,7-0,8 0,8-0,9 0,8-0,9 0,8-0,9
BUTaMHH B, MKI/T 2,5-4,0 1,5-3,0 1,0-2,0 0,5-15 1,0-2,0
JIU30LIAM, MI/T 5,0-8,0 3,045 1520 0,3-0,5 2,5-35
pH Genxa 8,5-9,0 8,2-9,0 8,6-9,4 8,5-9,4 8,7-9,0
XuUMHUYECKHI COCTaB KenTKa, %:
BOJIA 48-49 48-49 44-46 43-44 49-51
CyX0€e BEeIIeCTBO 50-53 51-52 55-57 56-58 50-51
TPOTEUHBI 16-17 16-17 17-18 18-19 15-16
JKUPBI 32-33 33-34 35-36 36-37 33-34
YIJIEBOJIBI 0,9-1,1 0,8-1,0 1,0-1,2 1,0-1,2 0,7-0,9
HEOpraHMYeCKUE BEIECTBA 1,0-1,2 1,2-1,4 1,1-1,3 15-1,7 0,9-11
KapOTHHOMIBI, MKT/T 12-25 10-12 13-16 15-20 20-28
BUTaMMH A, MKI/T 7-10 8-10 5-7 8-10 10-12
BUTaMHH B, MKI/T 4-5 5-7 56 7-8 45
pH sxentka 5,8-6,2 5,9-6,2 6,1-6,3 6,0-6,2 5,8-6,0
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OkoHuanue npuirl

1 2 3 4 5 6
TouuHa CKOpPIIyIbl, MM 0,33-0,38| 0,33-0,36 | 0,38-0,40 | 0,50-0,55 | 0,55-0,60
TlopucTocTh, nop/cm® 120-150| 4060 60-80 30-50 60-80
Igf:;“i‘ﬁd NOZICKOpIYIHEIX 060- | § 56 71 008012 | 0,06-0,09 | 0,13-0,21 | 0,04-0,06
TonumHa HagckopynHoi 060- | 0,005— 0,003— 0,006— 0,005 0,003
JIOUKH, MM 0,010 0,007 0,010 0,010 0,007
IIpunoxenue 2
Ta6nuna 1. IlonHast TeXHHYECKAS] XapAKTEPHCTHKA
unky6atopos UYII-®-45, UYB-D-15 u UII-36, UB-18
ITokazatenu NVYTII-D-45 NYB-O-15 HI1-36 1B-18
1 2 3 4 5
Buecrimocts (2 9P) | 11048000 | Jlo 16000 32256 16128
Pasmeps! nHKyOaTOpa, MM:
IIMHA 5250 2850 4140 2140
BBICOTA 2600 2215 2585 2585
IIIpHHA 2150 2150 2070 2070
Yucno kamep B HHKY6aTo- 3 1 2 1
pe, IT.
Pa3smeps! 1BepHoro mpoe-
Ma, MM:
[IUpHHA 1465 1840 1925
BBICOTA 1765 1960 2000
E]:CHO TENekKEK B KaMepe, Bapaban 4 8 4
Pa3Mepsl Tenexex, MM:
JUTHHA B 915 985 960
[IUpHHA 970 840 975
BBICOTA 1580 1840 1615
;IECHO JIOTKOB B Kamepe, 104 104 128
Pasmeps! n0TKa, MM:
JUIMHA 685 940 880 (440x2) 940
IIMpUHA 400 420 350 455
BBICOTA 55 115 72 140
BwmecTrMOCTS TOTKA, IIT. Oxkomo 150 Oxkoimo 150 (6:%32X62) Oxkono 150
Macca mycToro JIOTKa, KT 1,70 2,12 1,15 3,00
Yucno MexaHU3MOB 10BO- | OpuH Ha Tpu _ Jisa N
poTa JIOTKOB, IIT. KaMepbl i
Yacrora I10BOpOTa JIOTKOB 1 B 1 3
B Yac
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IIpononxenue Tabdml

1

3 4

5

YTroJ1 M0BOPOTA JIOTKOB,
rpaj

+45

+45

OO0u1ast ycTaHOBIJICHHAS
MOIITHOCTh HHKY0ATOpa,
kBT

15,6

3,2 9,5

3,5

MOI1IHOCTb HarpeBaTebHOro
JJIeMeHTa, BT

1000

Yucno HarpeBaTenbHbBIX
3JIEMEHTOB B KaMepe, MIT.

Yucio BEHTUISTOPOB B
Kamepe, IIT.

YacTtoTa BpalleHus BeH-
THISITOPa, 00/MHH

300

JlnaMeTp KpbUIbY4aTKu, MM

1490 |

1600

Yucno nonacreil KpblUlb-
YaTKH, IIT.

Vroa araku JonacTeu,
rpan

60

Jlnana3oH nu3MepeHus
CKOPOCTH BpAILleHNs BeH-
THIITOPa, 00/MHH

Ot 0 10 999

MOIIHOCTB 3J1. IBUTATEIS
MIPUBOJIA BEHTHIIATOPA,
kBt

11

15

Crioco0 oxIakIeHus U
YBIQKHEHUS

Pacnbinenue
BOJIbI BEHTH-
JISITOPOM,
3MECBUK

Pacnbiienue
BOJIbI BEHTH-
JIITOPOM,
3MEEBUK U

¢dopcynka

OTKpHBITHIH
TETUIO0OMEHHUK

OTKpHBITHII
TEII00OMEHHHUK
U pacrbUIeHHE
BOJIbI BEHTHJIS-
TOpPOM

J1MHa 3MeeBrKa oXJia-
JKICHUS, M

16

- 8

JTnameTp TpyOKH 3MeeBH-
Ka, MM

12

12

Temmnepartypa nmoxBou-
Mmoii Bozpl, ‘C

He Gomnee 18

JlaBiieHue BO/IbI B Maru-
crpasy, I1a

(0,4-6,0)10°

Cucrema aBapuifHOTO
OXJIAXK/ICHUS

Bosgymnas

JlnameTp BO3AYIIHBIX
3aCIIOHOK, MM

160

MaxkcumanbHas IpoIycK-
Hasi CIOCOOHOCTB 3acIIo-
HOK, M/9

160

OkoHuyanue Tabml
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1

Jlnana3oH u3MepeHus u
peryinpoBaHus OTHOCH-
TENbHOH BIAXKHOCTH, Yo

30-90

JIMCKpPETHOCTh OTOOpasKe-
HUS OTHOCHTEIBHOU
BJIAXKHOCTH, %

+3 +1

Crioco6 o6ecrbUIMBaHuUs

OTKpBITHIH
TEIJI000MEHHUK

OTKpBITHIH
TEIJI00OMEHHHUK

Jlnana3oH u3MepeHus u
peryiupoBaHuUs TeMIIepa-
TypsL, °C

36-39 10-50

JIMCKpeTHOCTh 0TOOpaKe-
HHs TeMnepaTypbl, ‘C

0,1

Hanpsokenue nuranus, Br

380

Ta6numa 2. Texnuyeckasi XapaKTepHCTHKA
unkyo6atopos PII u PB ¢pupmsi «Peseps»

TTokazarenu Mapxa
PIT 02-16 PIT 02-32 PB 02-16 PB 02-32
1 2 3 4 5
BMecTUMOCTS, IIT. Ul 16128 32256 16128 32256
Hasnauenue MHKyOanoHHbII BriBogHoi

KnumaTtuyeckuil KOMIbIOTEp

«['paguent-2000»

Kopnyc kapkaca

AHOIMPOBaHHbIN aJIFIOMUHUEBBIH TPOGHIH

Kopnyc

TpexcrnoiiHble COHABUY-NAHETH

Cuctema oborpesa

Onexrpuueckue TOHbI

YcTaHoBIIeHHAss MOIITHOCTb, KBT

6,2 | 115 | 6,2 | 115

CucteMa BHYTPEHHETO BO3TYX0-
obMeHa

LleHTpOOEKHBII BEHTUIATOD

CucTema BHEIIHETO BO3/LyX000-
MeHa

ITpruTOYHBIA BEHTHIATOP M OOPATHBIH KIIaNaH

VBIIaXXHUTEIb

JInckoBBIi

Cucrema oXJIaXIeHUs

BosnymHo-BossHas

Cucrema aBapuitHOTO OXJIaX]Ie-
HUS

Bosayuinas npuHyAnTENbHAS C TOMOIIBIO
MIPUTOYHOTO BEHTUJISITOpA

KomnuecTBo TemmepaTypHBIX
JIATYUKOB

3 + 1 NCUXPOMETPUYECKHIA IATYHMK BIAXKHOCTH

VYcTpoicTBO A1 pa3MenieHust
SIAIT

Cremnax MeXaHH3UPOBAHHBIH Tenexxa

IIpuBoza moBOpoOTa IOTKOB

DNeKTpU4eCKUi
WHAUBUIYAJIbHBIN

Pexum noBopoTa 10TKOB

JIByX- WJIN TPEXMO3UIIUOH-
HBIH IPOrpaMMHUpPyEMBbIH

OkoHuanue Tabua 2
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1 2 | 3 4 [ 5
T"abapurHbie pasmeps! (LUUPH-
HaXrnyOHHAXBBICOTA), MM:
Kamepa 3123x2132%2371 3123x3815%2371
CTeJUTaX NHKYOAIIMOHHBII 1020x831x2244 —
TeJEeKKa BbIBOHAS — 987x880%226
JIOTOK MHKYOAIIMOHHBII 884x306x31 -
KOp3HHA BBIBOJHAS — 970x382x114
KomuuectBo, 1mirt.:
CTeJuTaKell HHKYOAI[MOHHBIX 4 8 - -
JIOTKOB HHKYOQIIMOHHBIX 128 256 — -
TEJIEKEK BBIBOIHBIX - - 4 8
KOP3HH BBIBOJHBIX - - 128 256

Ta6nuuma 3. Texnuyeckasi XapaKTepUCTHKA HHKYOanHOHHBIX mKadoB «IleTepcaiiv»

Iokaszarenu S1152 S576 S384 S192 S168
BMmecTuMocTb siiIa Kyp, IIT. 115200 57600 38400 19200 16800
TpHHLIT HCTIONb30BaHMS OpHocTyneHyaTas 3akiajaka (IrycTo/3aHsTo)

11100 MMOPIIMOHHAS 3aKJIa/IKa
Merox uHKyOauuu:
OIHOCTYHEHYATHII - X X X X
MHOTOCTYIICHYATBIH X X X - —
Pa3zmepsl, MM:
BBICOTA (BKJIIOYAst IPHBOJIBI) 2300 (+600)
IIMpUHA 4240 4240 3420 3420 2530
riryouHa 6910 3640 3640 2120 2120
(+200) (+200) (+200) (+200) (+200)
Kon-Bo HHKYOAITHOHHBIX Tene- 24 12 8 4 4
HKEK, IIT.
BeicoTa HHKYOAI[HOHHOM Te- 2305
JIKKH, MM
Koun-Bo MHKYOAITMOHHBIX JIOT- 768 384 256 128 112
KOB, IIIT.

TaoOnuma 4. Texunyeckasi XapaKTepUCTUKA BBIBOJHBIX IKadoB «Ilerepcaiim»

TlokazaTenu

H192

H168 CLW

BwmectumocTs, 1mrT.

19200

16800

Pazmepsl, MM:
BbICOTA (BKJIIOYasi IPUBOJIBI)

2300 (+300)

2120 (+500)

IMpHUHA 4240 4240

riyouHa 6910 (+200) 3640 (+200)
KoJ1-BO BBIBOJJHBIX TEJICKEK, IIT. 4 4
BrIcoTa BHIBOJIHOM TENICIKKH, MM 2060 1830
Ko11-BO BBIBOJTHBIX JIOTKOB, IIT. 128 112

TaoOnuma 5 TexHunyeckasi XapaKTepUCTHKA HHKYOauuoHHBIX mKagoB «Ilac pedpopm»
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n SmartSet | SmartSet | SmartSet | SmartSet | SmarSet
oxasarenn 115 77 57 38 19
BMecTUMOCTb, IIT. 115200 | 76800 57600 38400 19200

le/IHLll/lH HCIIOJIb30BaHUA

OpHocTyneHvaTas 3aKiaaka (mycTo/3aHsaTo)
1100 MOPIIMOHHAS 3aKJIaKa

Koun-Bo cexuuit (kaxnas

Ha 19200 siuir), wr. 6 4 8 2 1
CucreMa KOHTPOJIst Smart Drive
Kon-Bo TeMnepaTypHbIX IaTYHKOB, INT. 6 | 4 [ 3 | 2 ] 1

Cucrema Delta pulzator («/lensra-mymbcatopy)

Bentunsamus
Ha KXY CEKIHIO

VBnakHeHHEe POJIMKOBBI YBIQKHUTENb Ha KQK/AYIO CEKIIHIO
Kontpoms CO, +
Pa3zmepsl, MM:

BBICOTA (BKJIFOYAs IPHBOIBI) 2459 (+300

[IpUHA 4835 4835 2940 2940 2940

riyouHa (+ HeHTpalbHas onepanuon. | 7271 4933 4933 2595 2595

KOHCOJTb) (+70) (+70) (+70) (+70) (+70)
Kos1-Bo HHKYOAIHOHHBIX TEIEKEK, LIT. 24 16 12 8 4
BpicoTa HHKYOAIIMOHHON TENEKKH, MM 2109
Ko1n-Bo MHKYOALMOHHBIX JIOTKOB, IIT. 768 | 512 | 384 | 256 | 128
Pa3mepbl MHKYOAIIMOHHOT'O JIOTKA, MM 507x733

Ta6numa 6. Texnuyeckasi XapaKkTepucTHKa BbIBOIHOT0 mikada «Ilac pedopm»

Tun BeIBOAHOTO mIKadha

Tiros

BMCCTHMOCTB, IIT. KYPUHBIX SHI]

19200

Pazmepsr, MM:
BEICOTa (+ BBICOTa MOTOPA)

2445 (+300)

MIUpHUHA 3235

ryonHa 2242
KonuuecTBo NOAJ0HOB, IIT. 5
KonnuecTBo KOP3UHOK, IIT. 128 (150 sturr B KOp3UHKE)
Oborpes DnekTpooborpes

Bopooxnaxnaromas cucTeMa, BCTpOSHHAs! B alIOMUHUE-
OxnaxaeHue A A » BCTP
BBIE CTEHKH KaMephbl
Benrumsmnus Cucrema OTKPBITOTO BXOza
VBIaxKHAIOMMI PONIUK, HACAIKA UL PACHIBUICHUS WK

VYBnaxxnenue i p ’ i@ 2Bt p

TapoBOH YBIaKHUTENb

Cucrema ynpasieHus

HaBuratop KOHTpOIIS 32 HHKY0aToOpoM

CO2-MOHUTOPUHT

+ JTONOJTHUTEILHBIH

KOHCprKHI/ISI BBITTOJTHEHA M3 BBICOKOKAYE€CTBCHHOI'O

Kopmyc

TIIaIKOT0 aHOAUPOBAHHOI'O aJTFOMUHUS, Hep)KaBe}omeﬁ
CTaJIM U ITOJIMCTHUPOJIA. Jlerko MOHTHUPYETCS U UUCTUTCA

Npunoxenue 3
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TexHonoruueckue PEKOMEHIALIMH 110 IKCITyaTalluHH mmyﬁaTopOB

TexHosorn4yeckre
pEeKOMEHAALNI

Bo03MOXHBIE TI0CIIEICTBHUS
HEBBINOJHEHUS PEKOMEH 1AL

CJ'IeI[I/ITB, 4TOOBI KIIMHOPEMEHHAs Me€peaada BEHTUIIATOPaA
1 MEXaHU3M IIOBOpOTa 6apa6aHOB ObUTH 3aKpBITHI 3alIUT-
HBIMU KOXKYXaMU

TpaBmupoBanue 00CITyKUBAIOIIE-
TO MepcoHana

3arpyxarth HHKYOATOp 110 CXEMe, PEKOMEHIOBAaHHOM
MHCTPYKLUEH 110 SKCIUTyaTalluH, BBIACPKUBAs KaK KOJIH-
YECTBO 3aKJIA/IBIBAEMBIX SIHILI, TAK U CPOKH MEX]Ty 3aKJIaJI-
KaMH B OJIMH MIKa()

Hapyuienue pexxuma nHKyOaImu,
CHIDKCHHUE PE3yJIbTaTOB
HUHKYOAIuu

OcCyIIEeCTBIIATh EHTPATM30BAHHOE YIIPABJICHHE IIOBOPO-
TOM JIOTKOB BO BCEX MHKY0AaTOpax 1o U3BECTHOM CXeMe

3aTpyJHEHHBI KOHTPOJIb 32 MO~
BOpaYMBAHUEM JIOTKOB

HacTpauBaTb HHKY06aTOp II0 IPOrpaMMe B COOTBETCTBUH C
MeTondecKHMH PeKOMEHIAIMAMY 10 HHKYOAIHH STHI]
c.-x. nruusl (BHUTUIT)

OTCyTCTBHE rApaHTHHU TOTYYCHUS
YIIOBJIETBOPUTEIBHBIX
pEe3yIbTaTOB

Ilepuoanuecky KOHTPOIUPOBATH FEOMETPHIO JIONIACTEH
BEHTWIIATOPOB. He nonyckars ux aedpopmanuu, u3mMeHe-
HHUS Pa3MepoB

CHIDKEHHE IPOH3BOUTENBHOCTH
BEHTHJIATOPA, yXy/ILIEHHE a3pO-

JMHAMHYECKHX Ka4eCTB KaMephl,
HepaBHOMEpHasi BRIBOAUMOCTD

IIpaBUIIbHO MOHTHPOBATH JIONACTH BEHTHJIATOPOB B HH-
kybaropax UVYII-®-45 u UYB-®-15. Beinykias cropona
JIOTIACTH AOJDKHA IPUIIETaTh K IIOCKOCTH CIIUIIBI KPECTO-

BUHBI

To xe

Ecnu Temneparypa Ha KOHTPOJIBHOM TEPMOMETPE B HHKY-
06aTopax 3aBHUCHUT OT MOJIOKeHHs Oapadana, cienyer obec-
MEYUTh HOPMATHBHYIO YaCTOTY BPAILCHUS BEHTHIATOPA;
YILUIOTHUTD JAaTYMKH peryisropa Temnepatypst (TCII) B
10CA/I0YHOM THE3/Ie; IPOBEPUTH COCTOSIHHE JIOMACcTei
BEHTHJIATOPA, 00ECIICUNTh UM Ha UISKAIIUI yroM aTaKH
OTHOCHTEIBHO 3a/Heil aHend, paBusiii 60° (MYTI-P-45 u
NYB-®-15)

IIpeBbInIeHue TeMIIEpaTypsl BO3-
JyXa C yrpo30ii meperpesa siuit

YcraHoBUTh KOHTPONBHBIN nicuxpomerp (I1C-14, YPU)
Ha JIeBO# 1BepH 1ikada (HabmromaTess 00parieH JUIoM
K BEHTUJISITOPY). J[71s1 HACTPOIMKM M KOHTPOJIS TeMIepa-
TYPHOT'O PeXHUMa IPUMEHATh TePMOMETP C LIEHOH
nenenns 0,2 °C

Hapymenue temneparypHo-
BI2)KHOCTHOTO PEXHMa, CHIKE-
HHE Ka4eCTBEHHBIX ITOKa3aTemneil.

OTKJIOHEHHE 0T PeKOMEHIO0BaHHO-
TO peXXUMa, CHIDKCHHE Pe3yIIbTa-
TOB MHKYOAIMH

TIpoBoaUTE MOBEPKY KOHTPOJIBHBIX TEPMOMETPOB
2 pasa B rofi, He pexe

To xe

Jlns ynoGcTBa HACTPOWKHU peXKKMMa IO BIAXKHOCTHU BbIBE-
CTH HapyKy THOKHUI1 TPOCHK OT MarHUTHOM T'OJIOBKH
TepMokoHTakTopa TTIK

Hapymenue temneparypHo-
BI2)KHOCTHOTO PEXHMa IIPH pery-
JIIPOBAHUH BJIQKHOCTH, CBA3aH-
HOE C OTKPBITHEM JiBepeid mKkada.
JlonoIHUTENbHBIC 3aTPAThl TPYa

OkoHyaHue nmpux. 3
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TexHoMOrNYecKue
pEeKOMEeHALUU

Bo3moxHbIe TOCTIEACTBUS
HEBBINIOJIHCHUA peKOMeH,EI,aLlMﬁ

IMoajepkuBaTh B UCIIPABHOM COCTOSIHMU M IIEPHOANYECKU
IIPOBEPATH PabOTOCIIOCOOHOCTH 3BYKOBOH M CBETOBOH
CHCTEeM KOHTPOJIISL, HMEIONINXCSI Ha HHKyOaTopax

Bo3moxHBI aBapun

B unky0aTopun He0OX0IMMO UMETh PE3ePBHBbIi 3arac
BOJIBI B OT/ICIbHOM 0OaKe, Ipe{Ha3HaYeHHBbIH 111 HCHOIIb-
30BaHHs [IPH OTKJIOYCHUH BHEIIHETO BOJOCHA0KEHHS

Hapyuienus pexxuMa yBlaKHEHUS
BO3JyXa U OXJIaXKIEHUS HHKYOa-
TOpa

VImeTs B MHKYOATOPHU U XPAHUTh B JJOCTYITHOM MECTe
3amacHbIe YaCTH, TOTOBBIE K IPHUMEHEHHIO (3JIEKTPOMOTO-
PBl, IPUBOHbBIE PEMHU, IICHXPOMETPbI, METU3bI U 1p.)

Bo3moxHBI KpPaTKOBPEMEHHBIE 1
JUINTEIIBHBIE IEPEPBIBBI B TEXHO-
JIOTMYECKOM Hpouecce

Hmers B MHKYOATOpUM B UCIIPABHOM COCTOSTHUU JTH3€11b-
HBII TEHEpaToOp COOTBETCTBYIOLEH MomHOCTH. [IpoBe-
PATH €ro paboToCcIIOCOOHOCTh Pa3 B HEJIETHO, HE peke

Bo3moxHbI aBapun

Iepen 3arpy3koii B HHKy0aTOpEI siIla BEIIEPKUBAIOT B
UHKYOAI[MOHHOM 3aJie B TeUeHue 6—8 4 JuIs UX mporpesa

HapyuieHne HOpMaTUBHBIX CPO-
KOB pasorpesa siull. CHHKeHHe
BBEIBOJIMMOCTH SIUIY

ITepekaipIBaHNeE UL B BBIBOIHbIE MIKA(HI IPOM3BOAUTE
10 HaKJIEBA CKOPITYIIbI

3arps3HeHHe HHKYOAIIMOHHBIX
mkadoB OaHAJIbHOW M MTATOreHHON
MHKPO(IIOpOit

ITpu nepeBoze U] Ha BHIBOJ U NIPOBEJCHUH OIepaIHit
OHOJIOrMYECKOro KOHTPOJIS HE CIIeAyeT OCTaBIIATh sHIa
BHE nHKyOaTopa Gosee yeM Ha 0,5 4

VY umHeHue CpOKOB MHKYOAIHK.
CHUXEHUE BBIBOJUMOCTH ST

IIpu BBIXOJIE U3 CTPOSI TUPUCTOPA B LIENU HAarpeBaTeneil u
OTCYTCTBHUM 3aIIaCHOIO OTCOEIUHHUTE €T0 MOJTHOCTBIO.
CKOppeKTHpOBaTh 3aTaHHbIH pexuM ¢ nomonisio PTH-3

Hapymenue temnepaTypHoro
pexuma

INepeBoauTs fiilia Ha BBIBOJ, CIIEAYET B IPEABAPHTEILHO
BBIMBITBIE, IPO/IC3NH(UIUPOBAHHEIE, TIATEIBHO IPOCY-
[ICHHBIE ¥ IPOTPEThIC BBIBOIHBIE MIKA(BI

Hapymienue pexxriMa OTHOCHTEIb-
HOH BIIQXKHOCTH

ObecreunTs HaIeKHYI0 padOTy BO3AYIIHBIX 3aCJIOHOK,
UCKJIIOUUB UX 3aKJIMHUBaHUE B oOedaiikax, BbIIaieHUue
TST U3 BUIBYUATHIX JiepKaTenel (yCTaHOBUTD JOMOIHU-
TEIbHYIO OIOPY NOCEPEAUHE TATH), OTPEryIUPOBATh X0
CepACYHHUKA AJIEKTPOMarHuTa

Hapymenue temneparypHo-
BJI2)KHOCTHOTO PEXKUMA, BBIXOJ
U3 CTPOS IPHBOJIA 3aCIOHOK

YcTaHOBUTB Iepe] JATINKOM TeMIIepaTyphl
OpBI3ro3alMTHBIA YKpaH

3aBbILIEHHBIE TEMIIEPATYPBI
Ha KOHTPOJbHOM IICHXPOMETpe

BrimonHuTh OrpajkaeHue KOHTPOIbHOIO ICUXPOMeTpa

[oBpexaenue npubopa npu pado-
Te ¢ MHKybaTopoM

VYcranosuts k ncuxpomerpy I1C-14 nmu YPU nutatens
TIOBBIIIEHHON EMKOCTH

Hapynienne pexxiMa HHKyOAImu
MIPH YacTOH 3aIrpaBKe CTaHAAPT-
HBIX TTATATENEH BOLOM

ObecreunTh BKIIFOYEHHE OCBEIICHNUS B IITKa(y HE3aBUCH-
MO OT ToJI0)KeHus Tymonepa «[Tymbt»

Hapyuienue tpeGoBaHMiT TEXHUKN
6€301MacHOCTH, BBIXOJI U3 CTPOS
TSATOBOIO MarHUTa BO3IYIIHBIX

3aCIIOHOK

He KpEIUTh HariryXxo l'IanyGKI/I BBITSDKHBIX BO3yXOBO/10B
Ha obeuaiikax BO3QYIIHBIX 3aCJIOHOK. 3330[) OT IMOTOJIOY-

Hapymenue temneparypHo-
BI2)KHOCTHOTO PE&XHMa B mIKadhax

HOM IMaHEeJX J0JDKEH cocTaBisaTh 70—100 MM

195




96T

TpedoBanus kK Ka4ecTBY HHKYOALHOHHBIX SIUII CeJIbCKOXO0351CTBeHHOH NTHIBI

Ipunoxenue 4

Kypsi
SINYHBIC C SINYHBIC C MVCKYCHBIE
Iloxa3zatens 0eJoif | KOpUYHEBOI Wnpeiikn | YT1ku yery I'ycu | Hecapku |Ilepenena
o o MSCHBIC YTKH
CKOPJIYIIOH | CKOPITYIO#t
SULL SIULL

Macca sttt A1 BOCTIPOSBOACTBA | 5o 7, 50-75 | 4875 | 60-90 | 70-110 | 6595 |135-235| 36-52 | 10-14
IIPOMBIIIJICHHOI'O CTaja, I'
Macca sttt A1 BOCTIPOSBOACTBA | 55 70 52-73 | 5273 | 6590 | 75-95 | 70-90 |140-220| 3850 | 11-13
IIEMECHHOTIO cTajga, r
Bricora BO3AYIIHOU KaMEPBI, MM, 2‘0 2‘0 2‘5 310 3,5 315 4'0 1'5 0,8
He Ooree
Jmpyras AChopaA, MK, e 25 23 25 22 22 21 20 18 -
T10THOCTS StiiLa, I/CM°, He MeHee 1,075 1,075 1,075 1,075 1,080 1,080 1,078 1,125 1,055
Wunexc popmsl, % 70-80 70-80 70-82 70-76 65-76 68-76 63-70 75-80 76-79
CopepxaHue B KeNTKe, MKT/T, He
MeHee: KapOTHHOHIOB 15 15 12 10 13 10 15 20 15

BUTaMUHA A 7 7 7 8 5 8 8 10 8

BUTaMHHA B3 4 4 5 6 6 10 7 4 6
TonmuHa CKOPIIYIIEL, MM, HE MEHee 0,33 0,34 0,33 0,35 0,38 0,38 0,50 0,55 0,18
Omnomenne Maccst Semkakmacee | g9 55 | 207 | 1923|1922 (1821 | 1920 | 1820|1820 -
HKENTKA
Conepxanue B Genke BUTaMuHa Bs, 30 30 30 30 15 03 10 25 30
MKT/T, HC MEHEe
pH Genxa 8,5-9,0 8,5-9,0 8,590 | 8290 | 8694 — 8,5-9,4 | 8,7-9,0 9,5
pH sxentka 5,8-6,2 5,8-6,2 5,8-6,2 6,0 6,2 - 6,0 59 6,7
On10g0TBOPEHHOCTD, %, HE MEHee 90 90 90 87 88 88 85 80 90
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VIHKybBaLMoHHbIE auLia
BbICOKOro Kayecrtea
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IIpunoxenue S

Kakoe anuo sBnsertcsa NHKyGaunoHHbIM
ANLIOM BbICOKOIo kadecrta?

Avia; UMeloLLIe pucKk bonee HN3Kou BEIBOANMOCTI Anua gnsa oTopakoBku
WA MHDEKLIMOHHOTO 3apaxke s

2 Cneaw nomera
HanonkHos ARLO n
y OCTOPOKHO YARMMTI
Kponk Ka cxopnyne [‘i

Wepoxosatan .
=y

Cumopwiennan
ckopnyna

e PN

. He AcHo, B Kakom
BOARYLIMBIH MEUIOK

www.aviagen.com
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IIpunoxenue 6

A@ﬂg@ﬂ“ BepHO 1IN Bbl paccyuTanm BpemMs MHKyGaLWWI?

GueHK-a NOMHOCTWMEIBEPDEMEH W

Makcumym 3

ronosbl (wnm 1 0)
KaXKAOro NoTka 3a 30
4acoe A0 BbIGOPKN

v BbiWNo Gonee

/o UBINNAT, BpeMs
NHKYGauumn CnuMwKom
NPOACIKUTENBHOE N
B Byaywem cneayer
3aKnaabIBaTh ANLO
nosgHee

OTxoabI CKOPJIyNbI — 0 Ye€M
OHHU rOBOPAT
OTHOCHTENBHO YNCTas
ANUHAR cKOpnyna

03HAYAT BEPHOE BPe!
BbIGOPKM

Auanan ckopnyna co
CNeAaMH MeKOHMA
03HBUAET CMLIKOM
nosanee Bpemn
BLIGOPKYA

KoHTpOnbHLIA CNMCOK

Boisoanbie wkadbl 3a
30 4acos Ao BLIBOPKK

Cocuurate
BbIBEAGHHLIX ULINNAT

AdpcheKTMBHOCTL pacueTa BpemMeHn

uHKyGauumn

www.aviagen.com

BusyanbHanoueHKa ubinnar npwv
BbibopKe

[Mpun BeiBopke 5% UbINNAT A0MKHBI BbITh
BnaxHbIMU B 06NnacTV CnuHbl U Wen

Maxoebie nNepbLA ULINNAT — 0 Yem
OHM FrOoBOpPAT

Ecnu cTaHoBATCA OMEBUAHO BUAHBI

nepbesbie onaxana, aTo 03Ha4aerT, 4To
UBINNATA NPOBENW B BLIBOAHOM LuKady

CNVLLIKOM A0Nro
h){



IIpunoxenune 7
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IIpunoxenne 8

13 ot swecymsn

o reee napoe 15 aren mecybasen 6 2o e ytasen 17 mesen acyBmone

PaccmoTpeHue 0TX040B MHKYSaLmmn
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IIpunoxenne 9

Ta6nuna 1. Hapymenus B pa3BHTHH SMOPHOHA IPH HeNPaBHJIbHOMH
TPaHCHOPTHPOBKe, XPAHEHHH SIMIl H OTKJIOHEHHUSIX B Pe;KHMe HHKYOanmu

[pusHaku

Bo3moxHbIe ITPUYNHBI

HenpoxkntonyTsie siiina, M-
OpPHOHBI MTOJIHOCTHIO CHOP-
MHPOBAIUCE, Ype3MEPHBIH

OCTATOYHBIN KENTOK, 9acTh
XKENITKA He MOJHOCTHIO BTS-
HyTa, IPUCYTCTBUE OenKa

HemnpaBuiipHOE IOBOpaYMBaHuUe siiflia

CIMIIKOM BBICOKas! BJIaKHOCTh B TEUCHUE WHKYOAIMN HIIH
ocJie nepenoca

HecooTBeTcTBYyIOIIAs TeMIiepaTypa B TEUCHUE HHKYOAI[HH
CIMIIKOM BBICOKasi TEMIIEpaTypa B BEIBOAHBIX IIKa(ax
Slifna ObUTH OXJIAXK/ICHBI [P MIEPEHOCE

Jeduuut nuraTenbHBIX BEUIECTB

ITpoGieMbI 310pOBbS

HenpapusbHasi BEeHTHIISLIAS

JlnurensHOE XpaHeHne

S0 npokIroHYTO, SMOPUOH
MOJTHOCTBIO CHOPMHUPOBaH,
ru0esb B CKOpITyIe

HemnpasmipHas Temrepatypa WIH BIQXHOCTb B TEUSHHE JUTH-
TEIBHOTO TIepHoJia

HemnpaBuibHast BIa)KHOCTE B BBIBOAHBIX IIKadax

Beicokast TemIiepaTtypa B BEIBOIHBIX IIKadax

JleuuuT mUTaTeNbHbIX BELIECTB

IIpo0embl 310pOBbs

HecootBeTcTBYyrOIIast BEHTHIISLHS

HenpasuibHoe nmoBopaurBaHue B TeUEHUE NEPBbIX 12 aHeH
1ok npu nepenoce

JutensHoe XpaHeHue

Slitno npokIroHyTO, SMOPUOH
JKUB WJIM MEPTB

UpesmepHast Gpymuraiys Ha BEIBOJIE
Slii1o0 MHKYOHPOBAJIOCH OCTPHIM KOHIIOM BBEPX

Pannwmii BeIBOJ, IIyMHBIE
LBITLISTA

Manenbkoe 10

Pasuuna mexny kpoccamu

CIMIIKOM BBICOKas TEMIIepaTypa BO BpeMsi HHKyOauu
CrnumkoM Hu3Kas BIaXKHOCTh BO BpeMs HHKyOanuu

3aneprkka BbIBOJIA

Bonpmue sgitna

Crapoe crajo

JlnutensHOe BpeMsi XpaHEHHs

HenpasuibHas Temneparypa Bo BpeMsi HHKYOaluu
Cna0blit 53MOpHOH

CaMIIKOM BBICOKAs BIAXXHOCTh B TEUEHHE MHKYOAINH

OKHO BBIBOJIA CIIMIIKOM
PAacTSHyTO

CMemmanHoOe S0 ¢ pa3sHBIM CPOKOM XPAHEHUs

CMelanHoe 110 0T MOJIOJIOTO H CTaporo cTaj

CwmeranHoe #1110 60J1b1I10T0 U MaJIeHBKOTO pa3Mepa
HenpasuisHoe obpamienue ¢ sifriom

I"'opsture MM XOIOAHbBIE TOYKH B MHKYOATOPE HITH BBIBOJHBIX
mkadax

Temneparypa HHKy0aTOpa MM BBIBOJHBIX MIKa()OB CIUIIKOM
BBICOKAsl MITH CIIMIIIKOM HM3Kast

Pannwuii BeIBOA, MyTMOYHBIN
KaHaTHK

CJIAIITKOM BBICOKAst TeMIIEpaTypa B TCUHCHUE nmcy6aunu nin
BBIBOJIA
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IIpononxenue Tadbm 1

[pusHaku

Bo3moxHbIe ITPUYNHBI

TImoxas OTHOPOJAHOCTE BbI-
BOJa MEXY pa3sHbIMH BbI-
BOIOHBIMHA JIOTKAMH

CMemmaHHoOe S0 OOIBIIOro U MaJIeHbBKOTO pa3Mepa
CMemmaHHoOe SHI0 OT MOJIOZOTO U CTAPOTO CTal
CMeIaHHoOe SIHI0 OT Pa3HBIX KPOCCOB

YacTb UL XpaHUIIACh CIUIIKOM JOJITO

HenpapuiibHast BSHTWISIIUS B HHKYOATOPE MM BBIBOJHBIX
mkadax

ITpoGeMsl 310pOBES B OHOM X OoJiee CTafax

Pa3Hble yCIIOBHS XpaHSHUS.

JIunkue OpIIIATA ¢ OCTaTKa-
MH Oelka Ha ITyxe

Henomxoasimast Temmepatypa B TeUeHHE HHKYOAITHH
CIHIIKOM BBICOKASI BIQKHOCT B TEUCHHE HHKYOAIINH
HemnpasuisHoe MOBOpaunBaHKe

Crapoe si10

CaunikoM O0JIbIIOoE STHI0

LIpIIeHoK IpHUIUI K CKOp-
JIyIle, UBIIIEHOK C YaCThIO
MIPUIHIIIEH CKOPITYIbI K

Iyxy

CIHIIKOM HU3Kast BIAXKHOCTh B TCUCHHE XPAHCHHs, HHKYOa-
KK ¥ (WIK) BBIBOJA

HenpasuibHoe noBopaunBaHue siia

Buroe Ai110 WM IJI0X0€ KAYECTBO CKOPJIYIIBI

MaseHbKHe€ LBILIATa

MarneHnbkoe Ai1o

Henoaxopsiuas BIaXHOCTh BO BpEMst XpaHEHHUsI I HHKYOa-
LUH

CIMIIKOM BBICOKAs TEMIEpaTypa B TEUCHUE MHKyOauu
ITopucras wiu ciabasi ckopiyna

Ilynok He 3aKphbIT, CyXoH Imyx

Bricokast Temneparypa B Te4yeHUE UHKYOaluK WK KoJieOaHus
TEMIepaTypbl

Henonxonsimas TemnepaTypa B Te4EHHE BBIBOJA

BraskHOCTb Ha BBIBOJIE CJIMIIIKOM BBICOKAsI HITM HEIOAXOASIIAs
BEHTHJIALMS B KOHIIE BBIBOJIA

HepmocraTky B IMTaHUM PEMOHTHOTO CTa/ia

Ilynok He 3aTsAHYT, BIaKHBIH,
naxy4uil. L{pimsita 6ospiine,
BSJIBIE, SKUBOTHK MATKUH

Omdanut

Henonxonsimas TemnepaTypa B HHKyOaTope

Beicokast BIaXKHOCTh B HHKYOATOpE HITM BHIBOAHBIX IIKadax
Henoaxonsias BeHTHISILHS

Crabble 1puIsTa

Bricokast TeMIIEpaTypa B BBIBOJHBIX IHKa(baX
HeHOI[XOI[ﬂHIaH BCHTUJIAIIWSA B BBIBOTHBIX H_IKaCI)aX

HenpaBuibHast 03U
IMOpHOHa

S1iiio HHKYOUPOBAJIOCH OCTPBIM KOHIIOM BBEPX
HemnpasmipHoe moBopaunBaHue

Beicokast WM HU3Kasl TeMIIepaTypa B TeUeHHE HHKYOanuu
Bricokast BIa)KHOCTb

Crapoe crajio

Caumikom G0JTbIIoe STHI0

Jleduut muraTeabHBIX BENIECTB, B 0COOCHHOCTH BUTAMUHOB
An Blz

[Tnoxast TpaHCHOPTHPOBKA U YCIIOBHSL XPaHCHUSI

KpI/IBLIe TTJIbIIBI, BBIBUXHY-
TBIC HOI'K

BsIcokast Il HU3Kasl TeMIiepaTypa B TeUeHHe HHKyOaluu
ITpo6nemsl KopMIIEHNUS
BuiaxkHasi MOBEPXHOCTb BBIBOJIHOTO JIOTKA
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HDpononxenue Tabmu. 1

[pusHaku

Bo3moxHbIe ITPUYNHBI

VYpoxcrsa

HecooTBeTCTBYIONINE YCIOBUS XPAaHEHUS

ITnoxue ycnoBus TPaHCIIOPTHPOBKU NHKYOAIIHOHHOTO siina
JleduIuT nUTaTeIbHBIX BEMeCTB (ONOTUH, puOO(IaBHH, INHK
WITH MapraHel)

HenpaBuibHOE TOBOpauNBaHUE

ITnoxast OpUEHTHPOBKA SIHIIa (OCTPHIM KOHIIOM BBEpPX)
CumKoM BBICOKas WM CIIMIIKOM HHU3Kasl TeMIIepaTypa

B TE€UCHHE HHKyOanuu

ITpo6xeMs 310pOBbS

HepmocTaTouHast BEHTHIIIIMS WIIH TOJICTAsl CKOPIIyTa

Kopotkwuii, cyxoif, rpy0sIit
myx

Jleduiut muTaTeIbHBIX BENIECTB, B 0COOCHHOCTH pubdogIaBu-
Ha

MHUKOTOKCHHBI WJIH Jpyrie HHIHOUpyomue (paKkTopsl, BEI3bI-
BAIOIINE ITUIIEBbIC TEPUIUTE

Beicokast Temmniepartypa B TedeHHe NepBbIX 14 nHeil nHKyOanmu

I'maza 3aKpbITHL, ITyX MIPUITHIT
K I71a3aM

CAuIIKOM BBICOKas TEMITEpaTypa B BRIBOAHBIX MIKahax
Hu3kas B1aXHOCTb B BBIBOAHBIX IIKadax

HempasuipHast paboTa CHCTEMBI 3aXBATHIBAHHS ITBLITH
Ipimisita ObUTH OCTABIICHBI HA AOJTOE BPEMsI B BHIBOJHOM
mkady mocie rOTOBHOCTH K BHIEMKE

Upe3mepHasi TUPKYJISLFS BO3yXa B BBIBOJHOM HIKahy

Henocrarounslit poct

KoHtamuHMpOBaHHOE U110

KontamuHauus B MHKy0aTope, B 0COOEHHOCTH Ha BBIBOJIE
[poGuembl 310pOBbS

Jlebuiut murateabHbIX BEMIECTB

AHOMAJIMHU IUTOBUIHOMN JKeJIe3bl

BspriBaromuecs sitna

I'psazuble sitna u3 ruesn

HanonbHble giina

HenocraTtouHo BEIMBITHIE SIHIIa H BBICYIICHHbIE MU OYHIIEH-
HBIE I'PSA3HOM TPANKOIL (ILIEeTKON)

[Ib11s B NTHYHMKE, HA CKJIa/E TSI XpaHEeHUs sifna

WIIH B TPAHCTIOPTHOM CpPEJICTBE

Konzencar Ha MOBEpXHOCTH SIUI]

Hcnonb3oBanue rpsA3HOro pacTBOpa MpHU paclbUICHUH Ha sia
KonTaMuHanus S| ApyrUMH B3PBIBAIOIIMHUCS SHIIAMI
O0paboTKa SIMIL TPA3HBIMH PYKaMH

OTcyTCTBUE OJJHOTO MIIH
00oux 11a3

Beicokast TeMmeparypa B 1epBbie 6 JHei HHKyOan
Henocrarounslii ypoBeHb KUCI0pO/Ia B IIEPBhIE 6 THEN HHKY-
Ganuu

OTKpBITHIA MO3P

Beicokast TemMnepatypa B 1iepBble 3 IHS HHKYOanu
Henocrarounslit ypoBeHb KncI0poza B repBbie 3 AHS HHKyOa-
IHH

CMellleHHbIE BHYTPEHHUE
oprabl

Beicokast Temmnepartypa B HHKybaTope

OrteuHas mIest ¥ rojioBa (3Kc-
CY/IaTHBHBIi JIaTe3)

IIe(imum‘ MMATATCIIBPHBIX BEHICCTB, BUTAMHHA E wnm cenena
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OkoHnuanue Tabum 1

[pusHaku

Bo3moxHbIe ITPUYNHBI

Kposouzmusuus

IoaxoxxHbIE KPOBOU3IUSHUS — PE3YJIbTAT BIUSHUS BHICOKOH
TeMIIepaTyphl B HHKy0aTope WM BHIBOJHOM HIKady
KpoBou3nusiHuS B XOpHOAJUIAHTOUCHOI 000JI0UKe — pe3yabTaT
HEJ0CTaTOYHOH 00pabOTKH SUIT BO BpeMsi IIepeHoca
HenocraTtox B kopmieHuu (ButamuuoB K mmm E)
OMOpHOHAIBHAS CMEPTHOCTD MeXay 11-M u 15-M musamu
MHKYOAaIuy, SMOPHOHBI TEMHO-KPACHOTO IIBETa — 3TO PE3yib-
TaT OaKTepHaIbHOH WM TPUOKOBOI KOHTAMUHAIIUH

HOKpaCHeHI/Ie CyCTaBOB y
BBUTYIIUBIIUXCS WIH IIPO-
KIIFOHYBIIUXCsI, HO HE BBLTY-
MUBOINXCA OBITIIAT

CII0KHBII BBIBOJT

Jedunur BuTAMUHOB

Kecrkas ckopiyna

Bericokast BIIaKHOCTH BO BPEMSI HHKYOAIHH U (MIJIH) BHICOKAsT
TEMIIepaTypa B BBIBOJHBIX MIKadax

MarenbKast BO3yIlIHAs Ka-
Mepa, OoJibIast 30Ha MPOKJIe-
Ba, MeMOpaHa He IOBpex/ie-
Ha, HOKPACHEHHUE, OTEYHOCTh
CYCTaBOB, OCTaTOYHBII Oe-
JIOK, JKEJITOYHBIN MEIIOK He
BTSHYT, II0TEPs BOJBI MEHEe
gyem 10 %

Bericokast Bla)XHOCTb B MHKYOaTOpe
Kecrkas ckopiyna
Henonxonsmas temneparypa B ”HKyOaTope

Mukpomenus (yKopodeHHe
JUIMHHBIX KOCTEH, Moryran-
HbI{ KJTIOB MJIM HCKPHBIICH-
HBI€ HOT'H), XOHIPOJAUCTPO-

us

Jlebuut murateabHbIX BeniecTB (OUOTHH HJIH MapTaHerr)

Koportkwuii K11toB, OTCYTCTBHE
KJIIOBa, aHOMAJIHH JIMIICBOI
YaCTH

Bricokast TemIiepaTypa B TedeHHe HEePBBIX IITU JHEH HHKyOa-
HU

Jedunur nuraTenbHbIX BeUIecTB (HUALMH)

Ta6nuna 2. llpusHaku rudesn SMOPHOHOB IPH HHKYOANH
OHOI0rHYeCKH HeMoJHONEHHBIX SHIL

(3MOpHOHAIbHBIE AMCTPOhHH)

IlurarenpHBI KOMIIOHCHT

Dddekr ot HemocTaTKa U (MIIH) H30bITKA

Buramun A

AHoMainmu pa3BUTHS BEHO3HOH CUCTEMBI

AHoManuu ckenera (B 0COOCHHOCTH Yepena M IT03BOHOYHHKA)
JlereHepaTHBHBIC U3MEHEHHUSI MO3Ta, TO3BOHOYHNKA M HEPBOB

Pannss sMOprOHaNBHAS CMEPTH (B TEUEHHE NEPBBIX 2—3 JHEH
HHKYOAaIHn)

BeIBeieHHBIE IBIIIATA UMEIOT BBIEICHNUS U3 TJIa3 MM 3aKphI-
THIE IJ1a3a

N366ITOK BUTaMIHA A MOXKET TaKKe CIIPOBOLIMPOBATH aHOMa-

JIMU pa3sBUTHA CKEJICTA
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HDpononxenue Tabu. 2

ITuraTenbHBIN KOMIIOHEHT

Dddekr ot HenocTaTKa U (k) U30bITKA

Burtamun D3

IMo3uss sMOpHoHaNbHas THOENs (¢ 17-T0 IHT)
ITpo6xeMsl pocTa B IIEpHO]] BEIPAIIHBAHUS
HenpaBuiibHOE pa3BUTHE CKENlETa

Burtamun E

ITpo6xeMbI KPOBEHOCHO! CHCTEMBI

OKCCynaTHBHBIN JHaTe3

KpoBouznusuus

DHiehanomansuus

AnoManuu ria3

OrtexH 1en U HOT

OMOpHOHAIbHAS THOETb MEXTY 2—5-M THAMH HHKYOaIuu
MBplnieuHast c1aboCTh IOCIIe BRIBOJA

Buramun K

KpoBousnusHus y 5SMOpHOHa U B MEMOpaHy 4yTh [103HEE WIN
BO BpeMsi BBIBOJIA

Tuamux

TlonuueBpHTHI
Pannsisa v no3asss sMOpuoHanbHas rudens (¢ 19-ro aHs)
MHOr0 MEpTBBIX LBILIAT B BHIBOJHBIX JOTKAX

Pubodnasun

Kopotkue Horu

Jle3opranusanus CUCTEMbl KPOBOOOPAILIEHHS

Oteku

VIckpuBIICHHBIE MANIBIBI

Mukpomenus

Anemust

KopnuneBast iy TeMHO-3€/eHast ICYCHb

OMmbpronanbHas riuoens Mexay 3-5, 10-15 u 21-m arsiMu
HHKYOAIHH

Huanun

l'unepnnasus Ml

Otexu

KopoTkast BepXHsis 4acTh KIIIOBa

AHOMaJIMU BEHO3HOM U HEPBHOW CUCTEM

DOMmOpuoHasbHas rubenb B TeueHne 8—14-ro nHeil MHKyOaIu

Butamun Bg (upunokcun)

TopmoxkeHne pocTa
OMOproHanbHas THOeNs B TedeHne 8—14-ro nuHeil MHKyOanmu

[TaHTOTEHOBAS KHCITOTA

ITokoKHBIE KPOBOM3IHSHUS

I'maponedanms

Henocrarok onepenus

VIckpHBIICHHBIE AIBIBI

OMmOproHanbHas THOeNb B Teuenue 2—4-ro u 11-15-ro nueit
WHKYOaImu

Buramun Bi,

OrtexH (B 0COOEHHOCTH BOKPYT IJ1a3)

KpoBouznusaus

VIckpHBIICHHBIE MabIBI

Koportkwuii ki1roB

Craboe pa3BHUTHE MBIIII HOT

HemnpasuipHoe pacronoxeHre SMOpHOHa (TOJIOBa MEXTy HOT)
OMOproHanbHas rHoens B Teuenue 8—14-ro u 16-18-ro nueit
WHKYOaImu
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OkoHuaHnue Tabm 2

ITuraTenbHBIN KOMIIOHEHT

Dddekr ot HemocTaTKa U (i) U30bITKA

buotun

Xoungpoauctpodus

Mukpomenus

CuHgakTunus (CpalieHue NanbleB)

KpoBouznusaus Ha 9MOpHOHE U MeMOpaHe

DMOpuoHanbHas THOENb B TedeHne 3—4-ro u ¢ 17-ro qHs uH-
KyOarmu

donueBast KUCIOTA

CuHgakTUnus (CpalieHue NanbleB)

H3oruyTsie KOCTU

BorayTas ronosa, MaJleHbKHE I71a3a, KTOMHUS BHYTPEHHUX
OpraHoB

ITomyraifHbIil KITIOB, APyTrUe IPOOIEMBI ¢ KIIIOBOM
DOMOpuoHaNbHAs THOEIb ¢ 17-r0 IHS HHKYOAIMu

Maprasuer

Xouapoauctpodus

Jlebopmanmu ckernera

YKOpoueHHE JUTMHHBIX KOCTEH

TlomyraiiHblii Ki1t0B

Mukpomenus

Oteku

DOMmOpuoHanbHas rubens ¢ 18-ro aHsA MHKyOanuu
Ot1cyTCTBHE KOOPAWHALIMH ABMWKCHHS Y LBIILISIT

Huuk

AHoMainuu ckenera (B 0cOOEHHOCTH O3BOHOYHHKA)
Mauenbkue riasza

DKTOMHS BHYTPEHHUX OPTaHOB

AHOMaJIMH KJIFOBA U TOJIOBBI

Crna0ble nplmisira

Kanbrmit

Henpsimbie 3¢dekThl: HeAOCTaTOYHOE Ka4eCTBO CKOPIYIIBI,
CIIHIIKOM BBICOKas IIOTEPsI Beca, BBIIIE PUCK KOHTAMUHAIIUH
HenocTarounstit poct

Marnwuit

Jp0oKb, KOHBYJIBCUU
3aTpyJHEHHOE JIbIXaHUE

Doctop

HemnpasuisHoe GopMupoBaHue KocTei
OmMmOproHanbHas THOeNb B TeueHne 14-16-ro gHeil nHKyOamu

Menp

AHOMaIuHM KpOBH U KDOBEHOCHOU CUCTEMBI
PanHMi MUK cCMEPTHOCTH (10 3-TO JHs)

Cenen

3KCCyZ[aTI/IBHI)Ie JUaTC3bI

N36BITOK celleHa TIPOBOLUPYET OTEKU I'OJIOBLI U €U, HCKPUB-
JIEHHUE HOI', HEKPO3bI I'OJIOBHOI'O 1 KOCTHOI'O MO3ra, yKopode-
HHUC BerHeﬁ JaCTH KJIHOBA U YBEIIMYCHUE CITyJa€B HEIIPaBUJIb-
HOI'O pacCIIOJIOKCHUA 3M6pI/IOHa
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