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Ha pelIeHre KOTOPOi HampaBJIeHO 3asBIEHHOE M300peTeHNe, 3aKI0YaeTCs B YBEIMICHUHU IUIOO0TAAYH BEIICHOK.
ABTOMAaTH3MpPOBAaHHAs YCTAHOBKA JUIS BBIPAIIMBAHMS BEIICHOK INPEACTABIAET COOOH KIMMATHYECKyl0 KaMepy
MUPUHON 3 M, CHaOKEHHYIO0 KaMepoi Ul BBIPAIMBAHMS MUILENUS W IUIOAOBBIX TEN BEHICHOK, OJOKOM MHTAHUS,
OJI0KOM pHBIXJIEHUS (TONTHPOBKH) CyOCTpaTa, JTaMIIOH CHHETO CBeTa, OJIOKOM 3IEKTPOCTUMY/ISIIUN MULIENHS, OJIOKOM
U3MEPEHHs] U PETYIHPOBAHUS KIMMAaTHYECKUX MapaMeTpoB YCTAHOBKM: ONpeEJeTeHHEe COAEpXKaHHs KUCIOpoAa U
YIIEKUCIIOTO Ta3a B BO3JyXe, ONpeieleHHe TeMIepaTyphl BO3AyXa M CyOCTpaTa, OIpeleleHHe OTHOCHTENbHON
BJIAKHOCTHU BO3/yXa U BIQKHOCTH CyOCTpara, OnpesiesieHHe KUCIOTHO-IIEI0YHOro OanaHnca cyocrpara - M ApyruMu
9JIEMEHTaMH, a TaKKe OJIOKOM Cpe3aHHs CO3DEBIIMX IUIOAOBBIX Ted BeleHOK. HoBM3HAa M300pETeHUs COCTOUT
B CHa0)XKCHUH aBTOMAaTH3MPOBAHHONW YCTAaHOBKM IO BBIPAIIMBAHHIO T'PHUOOB: OJIOKOM TONTHPOBKH (PBIXJICHHS)
cyOcTpara, BBIOIHEHHBIM B BHJE HANpaBIIIONICH, YCTAHOBICHHON Ha KOJEcax ¢ BO3MOXKHOCTBIO HEepeMELICHHs
HaJ| MHKYOaTOPHBIM OTCEKOM CBEpXy BHHM3 M OOpaTHO IO NEPBBIM JABYM MapaUleNbHBIM I'YCEHHYHBIM JICHTaM.
Ha nHampasnsiiomeld co CTOpPOHBI, 0OpalleHHOW K MHKYyOAaTOpPHOMY OTCEKy, YCTaHOBJICH IO KpaiHell Mepe OIMH
CTaJBHOM HOX JUIS PBIXJIEHHs CyOCTpaTa, BBHIIOJHEHHBIH C BO3MOXKHOCTBIO BpAICHUs CTAJIBHOTO HOXKa HPOTHB
YacOBOW CTPENKU U €ro NPOHNKHOBEHHS BIIyOb cyOcTpara; GJIOKOM Cpe3aHusi CO3PEBLIMX IUIOAOBBIX TEN BEIICHOK,
BBINIOJIHEHHBIM B BHJE HATSHYTOH CTaJIbHOW HHUTH, KECTKO 3aKPEIUICHHON B JiepiKaTelsiX, YCTAHOBJICHHBIX Ha
JBYX TapaJUICNIbHBIX T'YCEHUYHBIX JICHTaX M MMEIoNel BO3MOXKHOCTh IEpeMEIeHNs] HaJl HHKYOAaTOPHBIM OTCEKOM
10 HaIpaBICHHWIO CHU3Y BBEPX M OOpATHO; JIAMIIOW CHHETO CBETa JUIS CTUMY/ISALUM MHIEIHS ¥ IUIOZOBBIX Tel
BEIICHKH; OJIOKOM JIEKTPOCTUMYJISLIMH MHULEIHS (JUTS OBBIICHHNS IIOI00T/AAYH BEIICHOK Ha 5-7%); NHKyOaTOpHBIH
OTCEK YCTAHOBJICH II0J] OCTPHIM YIJIOM K TOPHU30HTAIFHOMY OCHOBAaHHUIO, C TeM YTOOBI Cpe3aeMble IUIOOBEIE
Tenma TPHOOB CKaTHIBAINCH BHU3 - K KOHTeHHepy Juist cOopa rpudoB. C QyHKIMEH CUNTHIBAHUS ONpPENENICHHBIX
ToKa3aresiel cpebl aBTOMAaTH3NPOBaHHAasl yCTaHOBKA IPUMEHSIET BCTpOeHHBbIe naTanku: pH cyOcTpara, Temmeparypel,
BIQXXHOCTH cyOcTpara M OTHOCHTEIHHOH BIQKHOCTH BO3/yXa, COAEPXAHHS YIIEKHCIOrO Ta3a M KHCIOpoja B
BO3IyXe. ABTOMAaTH3NPOBAaHHAs YCTAaHOBKA 00ecIienBaeT KOHTPOJIb TEMITEpaTyphl, BIAKHOCTH BO3yXa M CyOCTpara,
COZIep>KaHMsSI YIIEKUCIOTO Ta3a W KUCIOPOAa B BO3MyXe; HCKIIOYAaeT HEOOXOMUMOCTh PYUHBIX OMNEparui Mo
TONTHPOBKE (PBIXJIIEHHIO) CyOCcTpaTa M cOOpY CO3pEBIIMX BEIICHOK Onarojapsi MOCTOSHHOH paboTe ycTpoHcTBa.
TexHW4eCKHU pe3ynbTar - yBeIHIeHHe II000T/aqX BEIIEHOK B pacyeTe Ha eAMHHIYYy Macchl cyocTpara Ha 10-15%
3a CUeT MCKIIIOYEHHs IIeperpeBa Ml MepeoxIaxIeHUs cyOcTpara ¢ MUIEIHEM U IIOJJOBBIX TeJl BEHMICHOK B IEPUOJ
WX UHKYyOMpOBaHHS M POCTa 3a CYET CTUMYIMPOBAHMS MPOPACTAHMS MUIIENUS BEIICHKH JJIEKTPHICCKUM TOKOM
C TIOMOIIBIO OJOKA AIEKTPOCTHMYISIIUHE MHLENHS, a TakXkKe 32 CYeT CTHMYIHPOBAHUS HPOPACTAHMS MHULENUS U
TUTIOIOBBIX TEJI BEIICHKH ITyTEM OCBEIICHHS IAMIIOI CHHETO CBETa.
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ABTOMATH3UPOBaHHAS YCTAHOBKA JUIS BBHIPANTHBAHKSA BEICHOK
00aacThH TEXHHKHA

IIpennaraemoe H300peTeHHE OTHOCHTCA K OOJIACTH CENBCKOTO XO38HCTBA, B YaCTHOCTH, K
rpubOBOACTRY.

U3z00peTeHHEe MOMET OBITH MCIOIB30BAHO JUIS CO3JaHHUS CHCTCMBI IIPOMBIIIICHHOTO
KyJIGTHBUPOBAaHUS WHTCHCHBHBIM CIOCOOOM BEMICHOK B Ka4eCTBEC CHIPBS IS JaidbHEHINCH
nepepabOTKA C LENBLI0 W3TOTORIICHHA KOHCCPBHPOBAHHEIX, MAPHHOBAHHBIX, ONaHIITUPOBAHHBIX
BEIICHOK.

IIpenuiecTBYIOIINH YPOBeHb TEXHAKH

B rpuboBoaueckoM MpPOU3BOACTBE MHOTHX CTpaH MHpa HAKOMICH 3HAUHUTENbHBIH ONBIT
KyJIbTUBUPOBAHUS PA3NMYHBIX BHAOB TpuboB. BblpaboTaHbl MHOIOYMCIEHHBIE CIIOCOOBI H
YCTPOHCTBA A OpraHU3aLMHd HHTCHCHBHOIO BbIPAIIMBAHUS BELLICHKH.

B xauecTBe ananora 3asBACHHOTO K300peTeHUs BbIOPAHO aBTOpPCKOE CBUAETENLCTBO PO
Ha u3obpereHde Ne 1762798 «YcerpolcTeo A1d BelpaliMBaHus ¥ cbopa rpuboB», BbIIAHHOC Ha
ums Ilapamonosa M.H., nara npuopurera 02.04.1990, naredr npekparTuil cBoe AcHCTBHE Ha
Teppuropur PM. B 1aHHOM aBTOPCKOM CBMACTEILCTBE MPUBEACHO OMUCAHWE NPOMBILUICHHOM
yCTaHOBKM AJIsi BhIpallluBaHus rpubos, coaepokatliell 610K phixIeHUs (TONTUPOBKK) cyOcTpara,
BHIMIOTHEHHLIN B BUAE I'pebeHkU U O70Ka oTAesieHHd TpuOoB OT TpHOHHMLE (cpe3aHHs) MyTeM
OJHOBPEMEHHOTO ABH)KEHHS TATOBOTO MEMEHTA H CENapHpyIOLIeH JICHTh], BBINOJIHEHHOM B BUE
KalpoHOBO#t CETKH, YCTAHOBJEGHHON Ha pONMKOBBIX omnopax. H3o0peTeHue BBINOIHAET poib
aBTOMATH3aLMH IMPOLECCA CPE3aHHA CO3PEBLIMX IUIOJOBBIX TEJl BELICHOK M MEXaHU3ALUH
CPEIACTB TPAHCMOPTHUPOBKH Cpe3aHHbIX IpuboB K MecTy cbopa. Hegocratok gaHHoro yctpoicTaa
3aK/II0YAETCd B HENOCTATOUHOH TOUHOCTH COONIOAEHUS TEMIEpaTyphbl, BIKHOCTH BO3LyXa H
cybcTpara B mpoliecce KyJIbTHBHPOBAHHR TPHOOB. DTO 3aME4aHHE BAXKHO, TOCKOJBKY TpHOBI
KpaliHe BOCIIPHMHMYHKBEI K KJIMMAaTHYECKHM MapaMeTpaM cpelbl, B KOTOPOH OHM MPOU3PacTaloT.
B cnyuae OTKIOHEHHA cpeAbl OT HAyYHO OOOCHOBAaHHBIX KIMMAaTHYECKUX I1apaMeTpoB,
HapacTaeT pPHCK MAaJcHUs ILIOJO0TAAYM I'pHOOB, BOZHHUKHOBEHHS 3a00JeBaHHi (B TOM UHCIC
MHKOTOHO3a).

H3pecTeH maTeHT aMepukanckodt d¢upmbi  «Smallholdy —  «Pacnpenenennas
CENMLCKOXO3SAHUCTBCHHAA CHcTeMa M ¢e KoMmmnoHeHTD» (US 2019/0037006, pnara myOnuxammn:
31.01.2019). /lannoe u3o0peTecHHE TMPEACTABIACT H3 ceOf HHKYDATOp IS MPOMBINUICHHOTO
BbIpallMBaHUs TpHOOB, B KOTOPOM OCYILECTBIACTCH PEryIHpoBKa, Mo KpaiiHel Mepe, OJHOIO
KIHMaTHYEeCKOro MapaMeTpa (CoAepXKaHHE KHCIOpoJa M YIJIGKMCIOro rasa B BO3IYXE,
ompenciIcHUE TEMIIEpaTyphl BO3AyXa W cyOcTpaTa, ONpEIc/CHHUEC BIAKHOCTH BO34AyXa H
cyOcrpara, Onpe/IeNieHIe KUCIOTHO-ILENOYHOTO Daanca cydcrpara, ypoBHS OCBEIIEHHOCTH) B
Kamepe juIs BeipaniuBanus rpubos. HanbGonenmii uHTEpeC npejcTaBiser amropuT™ o0paboTku
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uHpopmaudy B OJIOKE YIpaBlicHUA HUHKyOaTopa, KOTOpbIH B cepbe3HOH Mepe BIMACT Ha
MOCTaB/ICHHBIH aBTOpamMM TEXHUYECKHit pe3ynpTar. KommbioTep aHanmu3upyeT JaHHBIE,
NoJlyyacMble C IOMOLILI0 MHOXKECTBA JaTYMKOB B KaMepe /i BbIpalllMBaHUs, IPH 3TOM aHaIU3
JIAHHBIX BBITIOJHACTCSA HEHTPATM30BAHHBIM CEPBEPOM, KOMMYHHKATHBHO CBA3aHHBIM C KaMEpOH
Juts  BelpaniuBaHusA. KiMMaTudeckas ycTaHOBKA CHa0keHa CICIMANbHBIMH  JIaTIMKAMM,
3aMepAlOmUMH ypoBeHb CO2, BIaKHOCTE W TEMIEpaTypy Bo3ayxa W cydcrpara. HeGonbmue
(hoToKaMepsl BHYTPU YCTAHOBKH (PoTOrpadupyloT COJCpHKHUMOE YCTAHOBKHA Hepe3 3aJlaHHBIH
BPEMEHHOH MHTepBal. YeNoBeK MOXKET IpOBEpATh CjenaHHeie (OTOCHHMKH. Ha ocHOBe
COOpPaHHBIX JIAHHBIX MOXHO KOPPEKTHPOBATh CHOCO0 BLIPANIMBAHMA BeNIEHOK. MOXKHO
coGuparsb 710 35 Kr BENICHOK ¢ OJIHOH ycTaHOBKK. [locne cOopa BelleHOK YeIOBEK BEIHUMAET U3
YCTAHORKH OTPa0OTaHHBIM ONMUWIOYHBIH Cy0CTpaT M MOMKET MCHOIB30BATE €r0 B KavyeCTBO
yaobpeHus B CeNbCKOM X03siicTBe. HemocTaTok J1aHHOTO yCTPOMCTBA 3aKIo9aeTcs B TOM, YTO
OHO HE OCYILECTBIISET TONTHPOBKY CyOCTpara, 9To yXyImaeT Bo3IyX000MeH MHUIIEIHS BEIICHKH
BHYTpHU cyOcTpaTa. B urore Munenuii MokeT cTpagaTh OT AedHIlTa KUCIOpoaa, HeoOX0MMOro
JULS CBOETO Pa3BUTHA.

HzpecteH matenT @paniinu Ha u3o0perenue Ne 2443798 «Cnocob BuiparmuBanus u cbopa
rpuboB Ha 3aceSHHOM KOMIIOCTE», BBIJAHHBEIA Ha uMA koMmnaHuu «Lacour Roger», ®panius,
nqata nyormukanuu 11.07.1980. KommocT 3arpyxaercs B MHKYOaTOpPHBIH OTCEK C OTKPBITBIM
BEpXOM WiIHM B Memok. Pemerka ans cbopa ypokas pasMelacTcs MOBEPX MOKPOBHOTO CIIOS
NOYBbl M MOKPHIBACTCA JOMOJHHUTEIBHBIM CJI0EM [MO4YBbI WM INecka, NpudAM3HUTENBHO Ha
ryoury 0,5-1,0 oM. Axamorduydas Bropas pelierka g YOOpKM ypokas Kiaaercs
HEMOCPEACTBEHHO MMOJA MNEpPBYH pelleTky. Meron Mcnonb3yeTcs 171d BbIpaludBaHusi U cbopa
rpubos. Pacryniue rpubbsl  Oolblie HE MOAHMMAIOT pelleTky A1 cbopa  ypoka.
'opusoHTanbHOE CMCEIICHHE YOOPOYHOM peLISTKH cpe3acT MHUUETHH W OoTAeaseT pPHOBI,
KOTOpble MOXHO CHMUMAaTb BMECTE€ C BEPXHHUM CJIOEM TOYBBI, MCMOONb30OBAHHBIM B KauyecTBE
cybcrpara ans rpudos. HeynobctBo aanHoro n3odpereHus — cnadblil ypoBeHb aBTOMAaTH3ALUHA B
npolecce BblpalluBaHus rpuboB. 3aTparel Tpyda rpuboBoia B ITOM MPOLECCE OCTAKTCA
3HAYUTEIbHBIMH. [N BELICHOK 3TO M300peTcHHe He NMOJOHIET B CHIY TOro, 4TO B KayecTBE
cybcTpara MCTIONB3YETCA MOYBA, 8 HE LEJUTIOI030COACPKALIHA MaTepHail, KOTOPbIM OOBIYHO
nutaercs BeuieHka. Cxopee, mnareHT ®PpaHuumu Ha wu3o0peTeHHE NOpeaHA3HAYECH A
KYJbTUBHPOBaHMs LIAMIKHHBOHOB. XOTA [Aj1s1 I1aMIHHLOHOB HCIIONb30BAHHE KOHCKOTO HABO3a B
KauecTBe cyOcTpaTa BMECTO NIOUBHI 00JIe€ MPEANOUTHTENLHO.

H3zpecten nateHT Ha u3o0pereHne CLIA Ne 3970150 «Cnocod u yctpotictBo an1s cbopa
ypoxas», noaaHHbelii Ha uMa Gibson Jr. Robert R.; Kim Joo I., gata nybaukamuu 20.07.1976.
Cnoco6 u ycrpoiictBo s cOopa ypoxas, Hanpumep, rpuOoB, B KOTOPOM CNoco® BKIHOYAET
BHIPAILMBAHHE KYNBTYP B pAlaX, H YCTPOHCTBO MMEET MEPEABMKHYIO paMy, IPHCIIOCOOIEHHYIO
JUls  TpaHCHOPTHUPOBKH TIpuboB BIOIL pAga. HeraTwBHag cropoHa paccMaTpUBacMoro
300peTeHs — BLICOKAsA 3aBUCHMOCTE OT Tpy/ia IpiboBo/a, 9To He U30aBIsACeT ero OT PyTHHHEIX
oliepanuii 0 BHIpALUBaHKIO TPHOOB.

W3pecTHa MexAyHapoaHas 3agBka Ha uzobperemme PCT/DE94/00086 «YcrpoiicTBo ans
BEIpallMBaHHsA TPUOOB, B YACTHOCTH IIIAMIIMHLOHOBY, BhIaHHas Ha uMs Leibitz Winfried [DE],
I'epmanus, gata nyonuxanuu 04.08.1994. Packprito ycTpoicTBo Ais BhIpaliUBaHUs IprOOE, B
YACTHOCTH ILIAMIHMHBOHOB, Ha cydcTpaTe s MHIENHA, W3 KOTOPOro BLIPACTAIOT MIIOJAOBBIC
Tena. YOopouHas MOBEPXHOCTb CHaOKEHAa MOBEPXHOCTHBIM MaTepUanoM, KOTOPBIH JICKUT Ha
cyOcTpare W MMeEeT INEICBHJIHBIE NPOXO/bl, NPEIYCMOTPEHHBIE B 3apaHee OIpPE/SJICHHBIX
MECTax, 4epe3 KOTOPHIE MHUIENHH MOXKET pacTh Juist o0pasoBaHMs ILIOJ0BBIX TEJ HAa CTOPOHE
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MaTepyana [OBEPXHOCTH, MPOTHBOMOJIOKHOH cybcTpary. BeTpoeHHBIE  BoAompoBoa
obecnieunBacT HEOOXOAMMEIH YPOBEHb BIAKHOCTH HA TOH CTOPOHE, Ile PACTYT ILI0AOBBIC TEa.
UTto0b! 006ecneyuTh aBTOMAaTHYECKHH cOOp ypoxkas, HOXK cockpedaeT rpubbl, KOTOpPhIC JOCTHIIH
JKEIAEMOrQ pasMepa, NEpeMeasch Ha/l IO 0BBIME TEJIaMK IT'pU0OB, B OCTABIIAET HETPOHYTHIMH
O01ee MENIKHE ILII00BbIE TENa, 4TO0bI OHK MOTIIHM NPOJOJIKATE CBOH pOCT. XOTA 3TO YCTPOHCTBO
OPHEHTHPOBAHO B HEPBYIO OUepe]b % NIAMIIMHBOHOB, €r0 MEXaHu3M cOopa ypoKas MOKET
OBIThH NOJNIE3€H IS HANIEro U300peTeHus, OTPUIATENILHBIM ACTIEKTOM TEPMAHCKOTO W300peTeHUS
BHICTYIIAET OTCYTCTBHE JIATUMKOB, KOTOpBIE MONIK OBl B PEXHUME pealbHOTO BPEMEHH
OTCIEXHUBAThL COCTOSIHAE Cpejibl JUIA BhIpamuBaeMbIX TpHO0B, CBOEBPEMEHHBIN KOHTPOIIb CPe/Ibl
BAXKEH UK HEJONYIEHUs NEPenaoB TEMIEPATyPhl BO3yXa H/HIH ¢yOCcTpara, KOTOPBIE MOTYT
HEraTUBHO CKa3aThCA Ha ILIOJ00TAaYe IPHOOB.

H3BecTHa 3asBKa Ha H300peTeHue Mekcuku Ne 2017002341 «YcrpoictBo mis cbopa
rpuboOBy mosaHHAA Ha WMA KoMiammu «Vineland Res and Innovations Centre Inc.», narta
nybnukamuu 07.08.2017. YerpoiictBo mig cbopa rpuboB BKIoYaeT B cebs poOOTH3HPOBAHHYIO
PYKY, COCTOSIOYIC W3 MHOMECTBA BCACHIBAIOMIMX 3aXBATOB, KAKILIA M3 KOTOPBIX CHAaOXeEH
KOJIMAYKOM U TPHUCOCKOH, UMEIOMIUMHE pa3zMep U ¢opMy, TIOAXOAAINME IS 3aXBaTa MIJIATIKH
rpuba. Mcrounuk BakyyMa, cooOmiaromuiics mo Tekydel cpelie ¢ BCACHIBAIONIMM 3aXBaTOM,
0JacT OTPHIATSILHOE JaBICHUE BO3AyXa BO BCACHLIBAIOMIME 3aXBaT AN YACPKAHHUSA IMUISIKH
cobupaemoro rpuba B mnpucocke. (xema YIpaBICHHMS, KMEIONIAd 3JCKTPOHHYIO CBA3L C
BCACLIBAIOIIMM 3aXBATOM M MCTOYHHKOM Bakyyma, CKOH(UIYpHpOBaHA A7l aBTOMAaTHUCCKOH
pErYIHPOBKH OTPHUATENLHOIO JaBIEHHA BO3AyXa BO BCACBIBAIOIIEM 3aXBaTE B COOTBETCTBHH C
TpeOoBaHUAMU BO BpeMs mpouecca cbopa rpuboB. BbLI0 HACHTHOULUHPOBAHO HECKOIBLKO
cranjapTHbix GopMm rpubOB, YTO MO3BONACT MCIOJB30BaThL MPUCOCKH, oOecleUMBaIOLUE
MaKCUMAaJIbHBIH KOHTaKT MEXKAY MPUCOCKAMM M ULIANKaMH rpuboOB, YyTOObI MHHHMMH3HPOBATH
cuny Bakyyma, Heobxoaumoro ans cbopa rpubos. Metoapl cbopa rpubOB B NPOMBIILIJIEHHBIX
YCTAHOBKaX [0 MX BLIPALIMBAaHKIO 3aBUCAT OT TOro, [ Kakux Leseil OyaeT MCrnonb3oBaThCA
KOHEYHBI MPOAYKT, TaK KaKk TOBapHblif BHO cOoOpaHHBIX IpMOOB M CPOKM UX XpaHeHus Oe3
NOTEpH TOBApHOTO BHAA CHJIBHO 3aBMCAT OT TOrO, KaKMM crocoOoM rpudbl ObLIM coOpaHBI.
MekcukaHcKkas 3asBKa Ha H300peTeHUE MpeaycMaTpUBaeT OepeXKHOE OTACICHHE MIOAOBBIX Tel
C MOMOIIBK BAaKyyMHBIX MpPHCOCOK. BMecTe ¢ TeM Takoi crmoco® 0ojiee MEIICHHBIH, YeM
npocToe cpesanue IpHOOB 3a OJMH MPOXOA CTAIBHOH HHTH CKBO3b IPO3IH IUIOJOBBIX TeEI
BENICHOK (KaK B HalleM ciydae), TaK KaKk BAKYYMHbIE NIPHCOCKH OCYLIECTBIAIOT MOCGUEPEAHbII
3aXBAT K&KIOTo rpuba B OTAENBHOCTH, a 3T0 OTHHMaeT BpeMs. CoOHpaeMble MEKCHKAaHCKHM
ycTpo#icTBOM rpulbl, CKOpee BCEro, MpeaHa3HaueHbl A4 MPOJAKKH KOHEYHOMY MMOTPEOUTENO B
PO3HUYHOM MarasMHe B LienoM Buie. B Hauiell >ke ycTaHOBKe IpHObl NpenHa3HAYEHBl i
JanbHelmel mnepepaboTKM, B TOM UMCle KOHCEpPBalMM, MapHHOBAaHUS, OJIaHILHPOBaHMS,
HOCKONBKY He 0043aTeNBLHO COXpaHEHUE TOBAPHOTO BHIa IPrOOB.

Ecmm rpulsl npeaHazHadeHbl TONBKO IS KOHCCPBHPOBAHUSA, TO IS MX cOopa MOXHO
UCTOJL30BATE ABTOMATH3HPOBAHHBIC YCTAHOBKM JJs cpe3aHHs TpHUOOB ¢ [OCIEAYIOUIMM
yAalcHHEM TpHOHMIEI, KAaK OTO IpakTHKyeT Tro/ulaHackas kommamus «Van den Top
Machinebouw BV». IlaTentrl, yioMunaeMeie Ha caiite komnanun «Van den Top Machinebouw
BV», He cBs3aHbl ¢ ycTaHOBKamH 1ni cOopa rpuboB, a HalpaBicHbl Ha aBTOMAaTH3alHIO
pabouero mecra cooplurka rprOOB, BEIPATHBAEMBIX HA MHOTOYPOBHEBBIX CTEIIAXkKaX.

Kpome TOro, u3 ypoBHA TEXHUKHM HM3BECTHBl aBTOMAaTH3MPOBaHHBIC YCTAaHOBKH
NPOMBINUIEHHOTO cOopa rpubos roinanackoit komnanuu «Christiaens Group B.V.», B koTOpbIX
UHKYOAHOHHEBIE OTCEKH HAKIOHSKTCA B CTOpOHY cOOpIIHKa rpubOB, Tak 49TO NOCIEIHEMY He
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HYXKHO TAHYTbc K rpuby mnpu ero cbopke. Cama kommnanusa «Christiaens Group B.V.»
U3rOTaBIKBACT CIICUMANbHbIE KIMMAaTHYECKHE YCTAHOBKY U1 BhIpalluBaHuA rpuOOB, HMEIOILIHE
NOBOPOTHBIE ¥  BLIABIKHbIE TONKU. IlepBblii  BapMaHT KOMIUIEKTallUH  YCTaHOBKH
HpeaycMaTpUBaeT HAKIOH IIOJIOK, ¢ TeM 9To0bI cOOpIuKY 0110 nerde cobupars rpudsl. Bropoii
BAPHAHT KOMILIEKTAI[MM [peanoIaraeT Ham4ue Tpex uokos. B neprom Onoke rpudsl
BBRIPALIMBAIOTCA, 4 BO BTOPOM H TperbeM — cobuparwrcs. CucTeMa OpUEHTHpOBaHA Ha 5-
He/IebHEIN rPa(MK BBIPANIMBAHMSA, 9TO NO3BOJISAET HAPAIMBATE 00BEMBI IPOM3BO/ICTBA Ha | M?
0e3 pacHIMpeHHs IUIOMA/ M MIOMENIEHUS, I71¢ PACIIONIAraloTCs YCTaHOBKH. bioku cbopa rpudos
JIOTIONHAKTCH KOHBEHEPOM IS OTHPaBKK T'pPUOOB B CEKTOP YNAKOBBIBAHMSA, TIJie¢ TPHOBI
00epTRIBAOTCH B YIAKOBKY M pACKJIAJBIBAOTCH 110 JIOTKAM, ABTOMATH3HPOBAHHBIA PEXKHUM
BLIPAIUBAHUS M YIIAKOBKM IPUOOB BBHITOJIEH B TOM CMBICIE, 9TO 00€CHEHMBALT 3HAUMTEIILHYIO
KOHOMHIO Tpyna. Takum o6pa3oM, NOBBINAIOTCS KauecTBO H CKOPOCTH cHOpa, CYIIECTBEHHO
COKpamiaeTcs KOMMYECTBO IepcoHala, 3aHATOr0 Ha 3To# oneparuu. BBuay Toro 4rto rpulbl
npeaHazHadeHs] I IPoJaKu KOHEIHOMY NOTpeOUTEMO B PO3HUYHOM MarasiuHe B IEeJIOM BHJE,
TO rpudLI cOOMPAIOT BPYIHYIO ¢ MHOTOSPYCHBIX CTeIllaxel ¢ nmocineayonieii ynakoBko# rpubos
B OyMasKHBIe HAJUIETI ¢ MHIMBUIYaTbHBIM IIOCAJOYHEIM MECTOM UL KaXK10TO Ipuda.

B CHIA Ha npoMbmuieHHBIX ¢epMmax BMecTo pydHoro cbopa rpubOB HCIONB3YIOT
poOOTH3HPOBAHHYIO YCTAHOBKY, IIpe/CTaBIAIONYIO co00H BakyyMHYIO pyKy, KOTopas coOHpaeT
TpUOBL.

H3secteH mareHT YKpauHBI Ha T0Ne3Hy0 Moaenb Ne 16930 «Cnocod uHTeHCH(pHKALIMK
TEXHOJIOTHYECKUX 3TalOB TMPOMBILLIECHHOTO KYJIbTUBUpPOBaHHMR 0a3suAMAILHOIO ChEAOOHOrO
rpuba Pleurotus ostreatus», BbliaHHbIA Ha uM4 [oeaunok H.JL. v ap., r. Kues, nata npropurera
15.09.2006, natenT npekpaTuil cBoe ACHCTBHE HA TeppUTOPHH YKpauHbl. B mareHte onucaH
METOA MHTCHCH(UKALMKM  [POH3BOJACTBCHHBIX OTANOB  IPOMBILIJICHHOTO  BbIpallMBaHHA
fazuauanbHOrO0 chefobHoro BewieHka Pleurotus ostreatus. Crnocod ocHoBaH Ha 3dgekTe
BO3ACHCTBMS KpacHOTo cBeTa Ha MNOceBHOH Muuenuit rpumba. PagmaumonHyro o0paboTky
TIOCEBHOTO MMUEAHUsS NPOBOAAT KpacHbIM CBETOM K3 pacueTa 230 mJl/cm’, MONy4eHHBIM C
MCITOJIb30BAHMEM JIaMIIbl HAKANHBAHMA C KpacHbIM (UIBTPOM B KauecTBE WCTOYHHMKA CBETA.
Hanie n3o0peTreHHe BMECTO KPacHOIO CBETA 3aA¢HCTBYET CHHUE cBeT (¢ ATHHOH BoaHBI 480 HM).
Hanee npuBeaeHHbIE pE3yIbTaThl OMNBITOB ANOHCKHX M POCCHHCKUX YUCHBIX-MHKOJIOTOB
JOKa3bIBalOT PEUMYIIECTBA CHHETO CBETA NEpel APYTMMH BHIAMH CBETa B YCKOPEHHM POCTA U
pa3BUTHs MULIETHA U MIJIOJOBLIX TEN BELICHOK.

Hseecten Eppasuiickuii nateHT Ha wusoOperenue Ne 025676 «JlokanusoBaHHOE
a’panMoHHOE OO0OpYIOBaHHE A BLIPAIMBAHHUA IUAMIKHBOHOB MU JPYTHX KYJAbTHBHPYEMBIX
rpuboB H cnoco® ero HCMONb30BaHUA», MOJaHHAA Ha WMA Komnanud YAB "OKO MHBECT"
(LT), nara nybnukaumuu 3asBke 30.01.2017. Llenplo AaHHOro H300peTEHHA ABIACTCS HOBHIi
cnocod BhIpallMBaHMA I[IaMIMHBOHOB M JPYIHMX KYJIBTYPHBIX TpubOB, BKIIOYAIOLIHI
UCNO/IL30BAME CTE/LIAXHON CHCTEMBl B adpallMoHHOro obopyzoBanus 1na 3¢¢deKkTHBHOH U
paBHOH a’3pallud KOMIIOCTa/cyOcTpaTa M TOUHOIO KOHTpOJIA TEMIEpaTyphl Ha IONKax H X
gacTy. Cnocod ucnonb3yeT 00opyaoBaHKe/CHCTEMBl aspalliil i yNpaBJIcHUsI, UHTETPHPOBAHHEIC
B CTEJTAXKHYIO CHCTeMy, oDecclieudBaeT paBHOMEpPHOE CHAOMKEHHE KHUCIOPOIOM IHUTAaTelIbHOH
cpedbl, HaxoAsflleHcss Ha cTennaxax; oOeclmeudBacT TOYHBIA KOHTpOJdb TEMIEpaTyphl Ha
CTeNa)Kax; TIIATENbHbIH KOHTPOJIb OJHOPOJHOCTH MHTATEILHON cpelbl; 3HAUUTEILHO CHIDKACT
noTpeOicHUe I3MEKTPOIHEPTUM MpPU TIPUIOTOBICHUM MHTATEIBHOM Cpeapl; CAEPKMBAET MO
MHHHMyMa aHa’poOHBIE NIPONECCH B MMTATENEHOM MaTtepuaie; cokpamaer Ha ~10-30% oGmui
IMKJI BBIPAIMBAHKA IMAMIIMHBOHOB; NOBBIMAET ypoxahHocTh Ha ~10-30%; obecnedusaer
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3HAYUTEIBHOC CHHXKEHHME CeDECTOMMOCTH BhIpalllMBacMbIX LIaMIKUHBOHOB. Kpome Toro, stor
METOJ BHIPALIHBAHKSA HE HAHOCUT Bpella OKPYKAIoWEH cpelie, a TAKKE CHHKAET UCNONb30BaHUE
HckonaeMmoro TomMea. [lpy Hcmonb3oBaHMM 3TOr0 crnocoda H3rOTOBICHHS H3TOTOBJICHHUE
cy0cTpata yIpoIIAeTcs, OCTACTCS MEHBIIE HEKOHTPOJHPYEMBIX IPONECCOB, TEXHOIOTHS
M3rOTOBICHHUA CyOCTpaTa CTAHOBHTCH JOCTYNIHOH Kaxaomy rpudoBogy. OrTmedeHHOE
U300pETEHUE TOBBIACT IPOM3BOAUTENBHOCTE TpyjJa M obnerdaer oOCIHyXUBaHHE IIpU
BeIpalBaHud rpHOOB. CTelUIKHAA CHCTEMA IpHEeMIleMa /Ui pPa3MEHICHHA B BBICOKHMX
HOMEMICHUAX, TOT/1a KaK Halle H300peTeHHe 3aHUMAeT MEHBIIYI) BBICOTY H MEHEE I'DOMO3/IKO.

Hssecten narenT P® Ha n3o0perenue Ne 1777549 «YCTpoHCTBO /U TPAHCIIOPTUPOBAHUS
rpuBoB Ha NPENPUATHAX 10 HX BHIPAIMBAHHIO HA IPAJax», BBUIAHHEIL Ha uMa Hoszed
Kronbmanu, nata npuopurera 26.07.1990, nareHT npexpaTyn CBOE JCHCTBHE HA TEPPHTOPHEH
P®. Hzobperenue ucHomb3yeTcs IS TpPaHCIOPTUPOBAaHUA TpUOOB HA TIPEINPUATHAX MO HX
BEIpAIIUBaHUIC. Y CTPOMCTBO COJEPKUT KOHBEHEPHYIO LIENb ¢ ITACTHHYATEIMH IPUEMHUKAMH. B
KaX/JIOM NIAaCTHHYATOM TNPHEMHHKE BLIIOMHEHO OTBepcTHe Ans Tpuba. KonseiiepHas 1enn
COJZICPKUT TOPU30OHTANBLHLIM U BEPTUKANBHBIN ydacTKH. |'0pH30HTAILHLIA yIaCTOK MOXET OBITH
YCTAHOBIIEH Ha 000N BEICOTE IIepe] COOTBETCTBYIOMEH TPAAKOH. YCTPONCTBO COASPKUT HOXK
s cpesaHMs HOXKM Tpuba u U-o0pasHylo HalpaBlfIOOIyI0 [N TOYHOH YCTaHOBKH
IUTACTUHYATOIO [IPMEMHKKA B MO3HIHIO pe3aHud. I U3MCHCHHS HaRpaBIICHHS IEpEMEIICHHS
KOHBEHepa W3 TOPU3OHTANILHOTO B BEPTUKAIBHOC M HA0DOPOT — YCTPOHCTBO CHabOXeEHO
HampaBnAwIKUMKH  npucnocodnennamu. [lpeacraeieHHoe yCTpoWCTBO, HaUENMUBasch Ha
aBTOMAaTH3alLUI0 TPaHCIOPTUPOBKK PHOOB, HEe obiervacT oOCIY;KUBaHUs B ApPYrHX JTanax (B
cbope, xpaHeHHH ypoxkag). B ornuuMe oT Hero, Hame H300pETEHUE BBIMOJHACT OOJIbLIC
dbYHKUHMK — HauWHas OT 3aKNaJKd NOCEBHOTO MULEIMA M 3aKkaHuuBas cOOpPOM CO3pEBLUMX
TJIOIOBBIX TEN BELICHOK.

H3secten nateHT PO Ha uzodpercHUe «KOMIIEKC MR MHTCHCHBHOIO KYJILTUBHPOBaHMs
rpubos BeweHka» (RU 2008148877/21, para nybnukauuu: 20.06.2010, asrop: Jpo3noBckuid
C.B.). B cocraBe koMIuleKca KMEIOTCS: J1abopaTopHst MO BbIpAl[MBAHUIO U XPAaHCHKIO MULIECTHS;
71abopaTopUs KOHTPOJA TEXHOJOTHYECKHX MPOLIECCOB KYJIbTHBHpOBAaHUA TpHOOB; y4acTOK
3aTOTOBKH W YBIAXKHEHHA CyOCTpaTa, y4yacTOK ero (epMEeHTAUMH; YUACTOK HHOKYIALHH
MHLIENHA B CcyOCTpaT; KaMephl MpOpacTaHWs MHULIEIUS; TEIUIHLBl [UIOJOHOLIEHHA; Y4YacTOK
nepepabOTKU ¥ XpaHCHHUS IOTOBOM MpPOAYKLUHMW; KOTENbHAA A1i NOAJSPIKAHUA ONTUMAIBHOH
TEMMEPATYPhl B 3TOM KoMIutekce. JlaHHas yCTaHOBKa He BINOJMHE 3((EKTHBHO pellacT 3a4auH,
HMEIOLLKE CYLIECTBEHHOE 3HAYECHME AN oTpaciad. BaxHbiM B rpuboBOIUECKOH oOTpaciu
ABIIACTCS XpAaHCHHE MNPOAYKUHHM, YTC SBIACTCA HECOMHEHHOHM TIOJOXUTENbHON CTOPOHOM
H300peTeHus, aKUEHTHPYIOILErO BHUMaHKE Ha 3ToM 3Tane. ABTop Jposzosckuit C.B. 3asBaser
00 YHHKaJIbHOCTH KOMIUIEKCA, OCHAILIEHHOTO AaTYHMKaMH TEMIEPaTyphl, BIaXHOCTH U Jp., HO HE
YUUTBIBAET TPYJHOCTH, KOTOPBIE BO3ZHUKHYT IIpH pPacIIMpPEHHHM IIPOHM3BOJCTBA M Pa3sHOCTH
TEMNEpaTyphl ¥ BIaXKHOCTH B pa3sHBIX MecTax ITOMEIICHHS (3TO MoXkeT OBITH 3Hepro3arpaTtHee,
4yeM KOHTPOJIHMpOBATH IapaMeTpbl B OTACILHBIX WMHKYOAaTOPHBIX OTCeKaxX /U BBIpallMBaHUA
rpuboB). Bo3MOKHOCTH MOBLIMIEHKS 3HEPro3(ppeKTHBHOCTH JaHHOTO KOMIUIEKCA OTpPaHHYIEHELI B
CBA3M € BBICOKHMH »3HEproszarparaMH Ha KOHJWIMOHHPOBAHUE IIENOT0 IPOCTPAHCTBA
KOMILIEKca, MIPU TOM YTO ONTHUMAJIbHBEIE MHKPOKIMMAaTHYCCKUE MOKa3aTeNnd B CaMHX IPUOHBIX
Onokax MoAnepKHBAIOTCA B HEAOCTATOYHOH cTerieHH. YKazaHHoe 00CTOATENLCTBO HE B MONMHOM
Mepe COOTBETCTBYET TPEOOBaHMAM cpeibl 1A BhIpalllMBanusa rpUOOB, He HUBEJIUPYET [IOTEPH OT
BpEUTENEH KU HHPEKIHA.



H3secteH «Cnocob MHTEHCUBHOTO BLIPALIMBAHHA BEILICHOK M [IPOU3BOCTBA CYOCTPaTHOTO
MOCafouYHOr0 MULENKS I UX 9KCTCHCHBHOTO KyJIbTHBHpoBaHMs» (naTeHT P Ha uzobpercHue
RU 2008115276/12, nara nybnukauuu: 20.01.2010, aBropel: Aurenkos b.I'., Azaposa B.A.).
ITO3UTHBHBIA aCEKT ITOrO cnocoda — MEHUMH3AIMSA PUCKA 3aHECCHUS HHMEKINH W NOSBICHHS
BpeuTenei Bemenku. OH npe/nonaraeT KyJlbTUBUpOBaHue TpruloB B cyOcTpaTe, pazMenieHHOM
B CTEKJISHHBIX OaHkax 1o 1 nurpy (mium B Oankax oOwsemom 0,7-1,5 nurpa). D1a 0co0OGEHHOCTD
CHEPKHUBAET POCT MacmTaboB IMPOW3BOJCTBA TPUOOB, TAK KAK IPEJAYCMATPHBAET 3aKIAIKy
cyOcrpata B HeOousiime OaHku. IlpenctaBieHHBIH cnocol TAKKe COBMEIAET JIBE Pa3HbBIE
TEXHOJIOTHH KYJIbTHBUPOBAHUA BEUICHOK — 3KCTEHCHBHYK) M MHTEHCHUBHYIO, HTO YCIOMKHSET
NPONECC KYJILTHBHPOBAHHS BEIICHKH H HAKIA/BIBACT HEOOXOMMOCTh NHEPEHOCKH TPUOHBIX
OJIOKORB 110 Pa3HBIM MECTaM.

HsBecten «Crioco® BEIpamuBaHus BEICOIMX 0a3uIHaNIbLHBIX TPUOOB M YCTPOMCTBO IS €10
ocymecTBiacHusS» (mateHT P® ma wm3obperenue RU 2005128903/12, mata myOmmkanuu:
27.03.2007, artopser: Ilaptun J1.C., Tepuosoit K.I'., Anckceesa K.J1.), oTmugaronuiics TeM, 4TO
neobxomumas TemmepaTypa B cyOcTpaTHeIX ©Omokax ofecreduBaeTcss ¢  HOMOIIBIO
TCIUIONPOBOOB, IPOXOAANIMX IO BHYTpeHHeMY KaHalmy cyOcTpaTubix Onokos. Temnonposos
MHUIMHPYET TEIMIooOMEH MEXIy CBOeH TellloniepeAaloniei MOBEPXHOCTBI0O M CyOCTpaTHEIM
onokoM. Korza Bo3Ayx B NpPOH3BOJACTBEHHOM MOMEIICHHWH OTIHYACTCS IOHIKCHHOH
IOJIOKUTENLHOM TeMIIepaTypoi, TO BHYTPh TEIINONPOBO/IA 3aMBAIOT TEILIOHOCHTENb, HAaTPETHIH
JI0 onpeaeNeHHOM TeMneparypbl. BriocneacTBUH cyOcTpaTHBIH 00K, BO BHYTPCHHEM KaHale
KOTOpOTO M0 TEMJIONPOBOAY LUUPKYIUPYET HAarpeTblii TEMIOHOCUTENb, HAUMHAET HarpeBaThCA.
JTO MOXET MpPHUBECTH K MeperpeBy cyOcrpaTHoro Onoka M YXYAUICHHIO YCIOBUH [ns
npopacTaHids MHLenus IpuboB. A B ciydyae Korja BO3AYX B MPOW3BOJACTBEHHOM MOMELICHHH
OTJIMYACTCH, HAMIPOTUB, [IOBBILICHHON MOJIOKUTEABHON TEMIEpaTypoi, TO BHYTPb TEIIONPOBOAA
NoJaloT TEIIOHOCUTE b, OXJIaXKAEHHBINR 10 3a/laHHOM TeMneparypsl. B pesynbrare cyberpaTHbIil
050K, BO BHYTpPEHHEM KaHale KOTOpPOro MO TEINOMPOBOAY LMPKYIHPYET OXNaKACHHBIH
TEMJIOHOCUTENb, HAuWMHAeT OCThiBaTh. PaccMaTpuBaeMblii crnoco® BrIpalluBaHHs [PHOOB
HeaoCTaTOYHO P ¢PeKTHBEH BCICACTBHE TONO, YTO OH MOAPAa3yMEBACT YMEHBLUICHHE MOJC3HOH
yIEIbHOH NOBEPXHOCTH cyOcTpata B cYOCTpaTHOM ONOKe H3-32 HEOOXOAHMOCTH MOMEIIATH
TEILIONPOBO BHYTPb cybcTpaTHOro GJoka.

B HTOre MOXHO OTMETHTB, MTO MHOTHE BHILENEPEUHCICHHBIE CIOCOOH BhIpAlllHBaHHA
rprOOB OTIMYAIOTCA HHU3KOH 3HEProshheKTHBHOCTBI0, 00YCIOBACHHOR HENPOU3BOAUTENBHEIMH
NOTEpAMK Ha NOLIEpXKAaHUE ONTHMAaNbHOW TEMIEpaTyphl BO34yXa B IIpedenax LEenoro
NPOM3BOJACTBEHHOTO  MOMEIIEHHA, a4 He B paMKaXx caMHX TIpHOHBIX  OnOKOB.
MukpoknuMaTiHueckie NoKa3aTend B IpHOHBIX ONOKax He B MOJHOH Mepe MOoAAepKHBalOTCH,
NpHYEM OTMEUAaETCs HEPaBHOMEPHEIH 000rpeB MM OXJIaXKAeHHE MPUOHBIX OIOKOB.

B oTmuume OT 3aABICHHOM aBTOMAaTH3MPOBAaHHON YCTAHOBKM, NpeAHA3HAauYeHHOH s
BLIpAIllMBaHUsL BEMICHOK, BCE BLIMICNIPEJCTABICHHLIE M300peTeHHMA HEe B IONHOM Mepe
CIOCOOCTBYIOT YCKOPEHHIO pocTa M pa3BHTHA TprOOB ¢ MOMOMILI0 MHHOBAIIMOHHLIX CIIOCOOOB
KyJIbTUBUPOBAHUA.

Hame w3oOpeTeHue yCTpaHfeT PUCK Iiepe3peBaHusl IUIOJOBBEIX Tel I'pHOOB IO HpHUMHE
TOrO, YTO OHO CHA0XEHO YCTPOMCTBOM ANs cpe3aHMs CO3PEBLIMX IUIOAOBLIX Tel. Brnaropaps
HAJIHYHIO BCTPOECHHOTO OJIOKA Cpe3aHMs CO3PEBIUMX ITUIOMOBLIX Tel IpUOOB, 3asBICHHAs HAMU
aBTOMAaTU3MpPOBaHHAs YCTAHOBKA 00eCicUUBACT CBOCBPEMEHHEBIM cOOp ypoxas.

OCHAIEHHOCTE [PeJUIAraeMOi aBTOMATH3HPOBAHHOH YCTAHOBKH ONOKOM TONTHPOBKH
(peIxyieHHst) COJNOMEHHOrO cydcrpara u3lasiser pabOTHHKOB OT OOA3aHHOCTH IPOM3BOMTH
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TONTHPOBKY BPYYHYIO, BCICACTBHE YETO COKpallacTCA HCIOJNL30BaHME YEJIOBEUCCKOrO Tpyda B
TipoLiecce yXoaa 3a rpuOHULCH.

Bo Bcex BbILICNPHBEACHHBIX crocobax M ycTpoHCTBax Ansd BblpalllMBaHUS TpuOOB
IPE/CTABIAETC 3aTPYAHMTEIbHBIM aBTOMATHYCCKH (0e3 ydacTus pabOTHHKOB) PerylMpOoBaTh
(hM3MKO-XMMHYECKHE ¥ KIMMATHYECKME [TapaMETPBI CPebl M cyOCTpaTa, 4T0 CBUAETEIBCTBYET O
HAJIKYMK YIPO3bI OTKIOHEHHH 3THX NApaMETPOB OT Hay4yHO OOOCHOBAHHBIX HOpPM. B cBOMO
o4epe/ib MOCIEHee MOXKET OBIIeYb 3a co00H HeopazsuTHe rpudOB, NAJICHUE YpOKaHHOCTH. B
TO JK€ BpeMs 3asBIEHHAad ARTOMATH3MPOBAaHHAS YCTAHOBKA TMO3BOJIET [IPE/OTBPAIATH
CYIIECTBEHHBIE OTKIOHCHHA (PU3MKO-XMMHYIECKHX M KIMMATHYSCKHX [IApaMETPOB Cpeasl H
cybcrpara oT HEOOXOIMMBIX 3HAYEHUH B TIPOIIECCE BBIPAIIIMBAHUS IPHOOB.

Takum oOpa3zom, npeanaraeMas aBTOMAaTM3MPOBAHHAS YCTAHOBKA BhIeNsiercs Oonee
BLICOKMM YPOBHEM TEXHOJIOTHIHOCTH M TOBLIMECHHBEIM YPOBHEM AaBTOMATH3alMH IIPONECCOB,
COIPOBOKIAIOIMX KyILTHUBHPOBAHUE TPHOOB, TEM CaMBIM JOCTUTAeTCd MUHUMAIBHOE yJacTHe
YeJIoBeKa B IPOU3BO/ICTBE, UTO JIOKA3BIBAET CHIDKEHHUE TPY03aTpaT i MUHHMHU3AIMIO HEJ0UCTOB
B IIPOM3BO/ICTBE, BEI3BAHHBIX «MEIOBEUECKUM (HaKTOPOM.

TexnudeckuMH 3a1a9aMy 3a9BICHHOTO H300peTeHHs SBIAIOTCA NOBEIIICHHE IJI000TJauH
BEMICHKH, YCKOPEHHUE [IPOIIECCOB CO3PEBAHHS IPHOOB.

CyumHocTh H300peTenus

[ToMHMO BELICHOK, TIPH COMOCTABUMBIX (GU3HKO-XUMHUYECKMX M  KIHMATHYECKUX
nokazarensx cpeiabl M cybcTpara MOXKHO BbIpallMBaTh Takue BUABI IpubOB, Kak crpodapus
MOpIUHHHCTAR (KOJIBLICBHK), TPYTOBHK JIOMHBIA (raHoaepMa), UYAHHO YXO, YEpHOE YXo, Oejoe
yxo ¢ Op. Jng pasBedcHHMA LIMHTaKke HEOOXOOUMO BMECTO COJIOMBI, JIy3TH MNOJACONHEYHHKA
UCMOJIb30BaTh B KauecTBe cyOcTpaTa ApeBECHble OMMIIKH, KOPY HIIH OpyCKH IepPEBLEB.

ABTOMaTU3MpOBaHHAA YCTAHOBKA MpeAcTaBiAeT coOoit MPOJONToBaTyd KWIMMATHUCCKYHO
KaMepy LIMpHHON 3 M, cCHa®KEHHYI0 MHKYOATOPHBIM OTCEKOM, OJI0KOM MHUTAHUR U APYTHMH
IEMEHTaMH.

JNns peryaupoBaHus COICP)KAHUSA YTIEKHCIOrO rasa B BO3JyXE aBTOMAaTH3HPOBAHHAA
YCTAHOBKa 3aJCHCTBYeT TpYOKY A1 OTBoJa oTpaboTaHHOro Bo3ayxa. [Ins perymupoBaHuA
COAEPXKAaHUA KHCIOpPOJa B BO3AyXe aBTOMATM3HPOBAHHAA YCTAHOBKA HCIONB3YET CHCTEMY K3
TpyOOK A MOJAauu CBEXKEr0 BO3AyXa, 3ad0HpaeMoro U3 IOMEILEHHs, T pa3MelLeHa YCTAaHOBKA.
JAnsg HOpMHpPOBaHHS OTHOCUTENLHOTO YPOBHA BIAXHOCTH BO34yXa aBTOMAaTH3HPOBAaHHAS
YCTAaHOBKA OCHAIICHA CHCTEMOH Pa3OpbI3rMBaHKA BObI U3 (POPCYHOK.

Cpok co3peBaHHs MULIEIUSA BEUICHKH B aBTOMAaTH3HPOBAaHHOH YCTaHOBKE cocTaBideT 16
JHEeH. ABTOMAaTH3HPOBAHHAA YCTAHOBKA NMOAJEPKHBAET B aBTOMATHYECKOM pPEXUME (H3MKO-
XUMHYECKHE U KIMMaTHYECKUAE apaMeTphl cpelikl B cybcTpaTa B KaMepe A BLIpallHBaHUS, a
UMEHHO: TeMOeparypy cybcTpara — B Auanazone —+22+24°C, OTHOCUTEIBHBIH YPOBCHD
BIXHOCTH Bo3ayxa — 87-90%, coacpxkanue KHUCIOpoJaa B Bo3ayxe — He Menee 210,0 M nHa 1
aM® BO3AyXa, cojepXKaHHe YIIEKHCIOro rasa B Bo3ayxe — He Gomee 70 mn Ha | am° Bosmyxa,
KHCIOTHO-INENouHO#M Gananc Ha yposHe pH 6,8-7,0.

Cpok co3peBaHus BELICHKH B aBTOMATU3MPOBAHHOM YCTaHOBKE cocTaBisAeT 17 OHeH.
ABTOMaTH3HpOBaHHAs YCTAHOBKAa MNOJICP)KHUBACT B CTaOWIBHOM aBTOMAaTHYECKOM pEXKHME:
TeMmIneparypy cyoctpata — B avanaszoHe +14+18°C, OTHOCHUTENBHBI YpPOBEHb BIAKHOCTH
Bo3jiyxa — 90-94%, conepxaHue KUCIOPOAa B BO3aAyxe — He MeHee 215,0 M Ha | e BO3/1yX4,
KORIEHTPAIMIO YIJIEKHCIOT0 Ta3a B Bo3jlyxe — He Gonee 50 mu Ha | aM® Bosayxa, KHCIOTHO-
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menoynoi 6ananc Ha yposHe pH = 6,8—7,0, IpH HaJlMYMK OCBELLICHHOCTH B TCUCHHUE 8 YacoB B
CYTKH 32 CYET JaMIl CHHErO CBETa.

ABTOMaTH3UPOBAaHHAS YCTAaHOBKA padoTaer ClneyroImM o0pazom.

BapuaHT OCyniecTBICHHA aBTOMATH3UPOBAHHOH YCTAHOBKH IF0Ka3aH Ha ¢ur, 1-6.

ABTOMaTH3HPOBAHHAS YCTAHOBKA (DYHKIIHOHUPYET 33 CHET MNOCTYIJIEHHS IEKTPOIHEPIHH
Ha Onok nuTaHus 35. B kayecTBe pe3epBHOIO UCIOJIB3YETCH JIOMOIHMTEIBHBIH OIOK mUTaHWS
37. JonosHurenbHbld 0uok nutanus 37 (dur. 3, 5) COyXRUT HOCTABIIMKOM JHEPrHH B CiIydae
ABAPHMHOTO OTKIIOYEHHS AIEKTPOIHEPTHH WIKM Nepe0oeB ¢ IEKTPOCHAOKEHHEM 3/IaHus, /e
pasMenieHa ABTOMATH3MPOBAHHAS YCTAHOBKA, NMPETHAZHAYECHHAS JUIA BRIPANIMBAHHS BEIICHOK.
Conoma ucnonb3yeTcs B kadecTBe cyGerpara 21, Munenuii BellieHKH HHOKYIMPYETCS B COJIOMY,
NpeIBAPUTENLHO TNpONapeHHyl0 B kumsaTke mpu 90°C B Tedenwe 2 4acoB ¢ IENIBIO
obezzapaxuBauua. CyOcTpaT 21, HHOKYIMPOBAHHBIH MUIIEIHEM, 3arpyxaercd B kamepy 30 ans
BLIpamuBanus rpubos. Cybctpat 21 yknaaeiBaoT ¢ HeGOJBIIMM yTpaMOOBRIBaHKMEM. BricoTa
ykaagku cybcrpata Haxomurcd B jguanaszoHe 1,2-1,5 . IlomustuneHoBas ruieHka 24 cBepxy
nokphBaeT kamepy 30 nans BolpamuBaHug rpuboB, NPENSTCTBYS TONAJaHUIO BPEIUTENCH U3
HOMEIIEHUS, TAe pa3MelIeHa aBTOMaTH3IHPOBaHHas yCcTaHOBKa ((uT. 6).

Heobxomumo oOpaTUTE BHUMAaHHE Ha NpoOIeMy YCKOPEHHS POCTa U PA3BUTHA MUICITHS
BemeHkH. C 3TOH HEIBI0 MOMXKHO PacCMOTPETh CTHMYISAIHIC POCTAa MHLEITHS ¢ ITOMOINBIO
nponyckaHus WIEKTPHUECKOTO TOKa uepe3 cyberTpat. JaHHBIH MOAX0d HE MOXKET MPHMCHATLCH
OJWHAKOBO KO BceM BuaaM rpudosB. Or Buaa rpubOB 3aBHCHUT, HAMpUMEp, BEIWYMHA TOKA,
nponyckaeMoro uepes cybcrTpar, NepHOAMYHOCTh Takoil npouenypsl. OmMUcbIBacMBIH HHXKE
cnocod mpuBoAMTCA O1f BelleHkd. [pyrue Buasl rpuboB HYKAAOTCd B JONOIHUTENLHOI
NPOBEPKE — HA MPEAMET TOTO, HACKOJIBKO TOK pa3HOit CHibl BO3ACHCTBYET HA POCT M Pa3BUTHE
rpubos.

OnpIT cocTos1 B pasMELLICHHH MULICTNS BEIIEGHKU B YeTbIpeX AluKax no 40 r MuLenus B
KaxzaoM. Tpem siukaM cooTBeTCTBOBasla cBof cuna Toka — 0,2 MA, 0,5 mA, 0,8 MA
COOTBETCTBEHHO, W OTACJIbHO YUHTBIBAIMCH PpE3Y/bTaThl MO KOHTPONBHOMY AlIMKY. Beina
NOCTaB/ICHA 3aJa4a BBUACHHTb, NPKU KAaKOH BO3MOXKHOH CHJE TOKA MMLENHH BELIEHKH OyaeT
npopacTarh ObICTpee, €CIM TAKOe BIHAHHUE BO3MOXHO Ha NpaKTHKE. YCIOBHA NMPOU3pAcTaHUA
MHLETHA COXPAHSIHCh HACHTHYHBIMM (sumuku no 10000 cM’ ¢ OJMHAKOBBRIM COJIOMEHHBIM
cyOCTpaToM, YBI@KHAEMBIM B YCTaHOBJIGHHOE BpeMs H B OJAMHAKOBOM KosiHuecTBe — 200 M B
cyTkn). PakTHUeCKasA OCBEIIEHHOCTD B X04€ ONbITa cocTarnana 150 + 5,0 ak. KynsTHBHpOBaHHE
MHIEIHA OCYLIECTBIANOCE B TeueHue 17 cyTok.

ITo utoram omnbiTa MOJYUYEHO, UTO NPOTEKAHKE ANMEKTPHUECKOro Toka cunoH 0,8 MA uepes
cyOCTpaT ¢ HHOKYNTHPOBAaHHBIM MHLEIHNEM BELICHKH OKa3bIBAET MO3ZHTHBHOE BIHAHHE Ha €TI0
npopactarue. [InoJoBbie Tena U3 MHUIENHS HOABISUINCE OBICTpee, YeM B KOHTPOJILHOM SIIHKE.
MoxHO 3aKIIOYUTh, YTO NPEUIOKEHHBIE METOJ CHOCODOCTBYET pPEHICHHIO TpPOoOIeMEl
MEANCHHOTO CO3pPEBAHMSA MHUIEIHA BCHICHKH. 33 CHUET OJIIEKTPOCTUMYISLIHH MHLETHS
Habmiogaercd pocT II0A00TAAYH BEIICHOK Ha 5—7%.

Ilo3uTuBHBIC pe3yAbTATH (B BUAC pOCTa IUIOA00TIAUH, YCKOPEHHS CO3PEBAHMS ILIOJ0BEIX
Tell TpUOOB) OT BJICKTPOCTUMYIALMH MHUENUs ObUIM TaloKe MonydyeHbl B craThsax [Roshita I,
Nurfazira K., Fern C., Ain M. Electrical stimunlation in white oyster mushroom (Pleurotus
florida) production // AIP Conference Proceedings 1885, 020053. 2017. DOILI:
10.1063/1.5002247, Takaki K., Yoshida K., Saito S., Kusaka T., Yamaguchi R., Takahashi K.,
Sakamoto Y. Effect of Electrical Stimulation on Fruit Body Formation in Cultivating
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Mushrooms 1! Microorganisms. 2014. Vol. 2(1). Pp. 58-72. DOI:
10.3390/microorganisms2010058].

DNeKTPOCTUMYNALMA MHLUEIHA He TpedyeT CHABHOIO  YCIOXKHEHHMS IPOLIECCOB
KyJIbTUBHPOBaHUs MHIEIHA. TaK K4k Ul HOCTOSHHOTO TOKA HyAHa Mmaias BenwduHa (0,8 MA),
TO OJNOK 3JNEKTPOCTUMYISIIIMM MHIEIHS HE PACXOIYeT MHOIO JJIEKTPUYECKOH HHEPrHH.
Pe3ynbrarTel 31€KTPOCTUMYISIIUH MHUIIEINA CTAHOBATCA 3aMETHBI Yxke yepes 8—10 nneii.

B kadecTBE MCTOYHHKA MOCTOAHHOTO TOKA HCIIOIB3YETCS TEHEPATOP MOCTOAHHOTO ToKa 19.
Or Hero oTXoJaT 3IEKTpHUYecKHWe npoBoja 2(), pasMenieHHBIe BHYTpH cy0OcTpara,
UHOKYIMPOBaHHOTO MulenueM. ['eHepatop mnocrosHHoro Toka 19 nepemaer B cyberpar
nocTosHHBI TOK cwioik 0,8 MA. Bnarojaps ToKy, MOSBIEHHE IUIOJIOBBIX TEI W3 MHIETHA
yekopsercss Ha 5-7%. Tok pacnupocrpaHsercs BHYTpH cyOcTpara Onarojaps BBICOKOM
BIaXHOCTH cybcTpata. B TakoH cpefe TOKy JeTKO IpPOXOJUTL — 3a cYET JIOCTATOIHOM
IEKTPOIPOBOIHOCTH CyOCTpaTHOM MAaccCHL.

BxmodaeTcss reHeparop NOCTOSHHOTO Toka 19 mus SIeKTpPOCTHMYNSIMHM MHIEIHS B
cybcrpare 21. Tok mo snekTputeckuM mnpoBojaM 20 pacnpocTpansercs no cybctpaty 21 B
kamepe 30 nig BripanBanug rputos (¢wur. 6).

DNEKTPOCTUMYNALMSA MHUIICITHA MPOBOIUTCA 2 pa3za B JAeHb: yTpoM (09:00 u) u Bedepom
(18:00 g9). IIpoaomxuUTeNLHOCTE BO3ACHCTBUS ToKa — 20 cekyHa, DTa npolleAypa NORTOPSETCA B
TeUEHUE BCETO IMKIA KYILTHBHPOBAHHMA MUICTMS — O TeX IIOp, [IOKa He NOSBHUTCA IEpBOE
NPHUMOpAME BEILCHKH (MJI0A0BOC TEJIO BELICHKH). 3aTeM MCKTPOCTUMYIIALIMS TIPEKpallacTCs.

[TonuaTuneHoBasd mieHka 24 sauwMuiaer cybderpaT, MULendid u rpudsl B kamepe 30 oT
BBICBIXaHHs, [OTIaJaHHA OONE3HETBOPHLIX MUKPOOPTaHM3MOB W BpeauTenci. B TeueHHe Likna
KyJIbTUBUPOBAHMUS BCLICHKH JAaTYMK TeMmepaTypbl Bosgyxa 13 B mpocTpaHcTBe MEXIY
NMOJMATHICHOBOM MUIeHkoH 24 m cyberparom 21 3amepser Temneparypy Bozayxa. HyxHo
NoAepPKKUBATL TEMIIEPATYPY Bo3ayXa 32 B NPOCTPAHCTBE MEXAY TOJHUITHICHOBOH IUICHKOH 24
u cybcrparoM 21 B auanasone +18+20°C. Ilpn ee naacHUM HHUXKE HOPMBI JaTYUK TEMIICPATYPEI
Bo3jyxa 13 pocraBiseT curHal Ha OJIOK KOHTPOIA MUKpolkiuMaTta 26, 4ToObl OH aapecoBal
KOMaHy Ha 00K ynpaBiacHHs 34 and BKIOYEHHs Katopudepa | U noaauu HarpeToro Bozayxa
no Tpyoke 2. B pe3yapTaTe DOCTYIUICHHSA HArpeToro Bo3ayxa 32 B INPOCTPAHCTBE MEXIY
NOJIMATHICHOBOM MIICHKOM 24 1 cyOcTpaToM 21 noBblllaeTca TeMIepaTypa Bo3ayxa. Kak Tonbko
TEMIIEPATYpa BO3AyXa 32 B NPOCTPAHCTBE MEXIY MOJHITHICHOBOH IUIEHKOH 24 u cyOcTpaToM
21 mocturdet HopMmbl (+18+20°C), To ZaTMHK TeMIEpaTyphl BO3dyXa 13 HampaBIA€T KOMaHAY
Ha 070K ynpaenexusa 34 ans oTkmoueHus kajaopudepa 1 (dur. 6).

IIpn nDpeBBIIEHHH TEMIEPATYphl BO3AYXd MEXAY MMOJMITHICHOBOM TUIEHKOH 24 H
cybcTpatoM 21 gaTuMK TeMmmepaTypsl Bo3ayxa 13 BBICBIIAET CHIHAT Ha ©OJOK KOHTPOIA
MHKpOKIUMaTa 26, 4ToOBl OH MoJan KoMaHay Ha Onok ymnpaBneBHA 34 A1 BKJIIOUECHMA
UCTIApUTEILHOTO OXJIAAUTENA 3 ¥ NoAauH OXIaXICHHOIO Bo3jdyxa o TpyOke 4. B pesynbrate
HOCTYIUIEHHS OXJIaXICHHOTO BO3/AyXa B IPOCTPAHCTBO MEXIY IIOJMITHICHOBOH IUIEHKOH 24 1
cybcrpatom 21 cHmkaeTcs TemiiepaTypa Bo3ayxa. Kak TONBKO TeMmoeparypa Bo3Ayxa 32 B
IPOCTPAaHCTBE MEXKAY MOIMITWICHOBOH IuieHKOM 24 u cyberparoM 21 JOCTHTHET HOPMEL
(+18+20°C), To maTuuK TeMIepaTypsl Bo3ayxa 13 mojgaetr koMaHy Ha ONOK ynpapneHus 34 mis
OTK/IIOUEHHUS HCTIAPUTENLHOIO OXJIaquTens 3.

HyxHO noaaep kuBaTh OTHOCHTENBHYIO BJIXHOCTE BO3AyXa 32 MexIy MONHITHICHOBOM
ieHKoH 24 u cydctpatoM 21 na ypoeue He HWXe 90%. [JaTyMK OTHOCHTE/NBLHOH BIAKHOCTH
BO3/iyxa 14 B NPOCTPAHCTBE MEXJY NOJIHITHICHORON ruieHkoi 24 u cybOcrpatom 21 npm
CHWJXXEHUM OTHOCUTEIBHOM BIAXKHOCTH BO3/yXa HUAE HOPMEBI TI0J]aeT CUTHAI Ha OIIOK KOHTPOIIA
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MUKpOKIMMaTa 26, 4yToObl OH mojan KoMaHAy Ha Onok ynpaeleHHs 34 118 BKJIIOUCHM:A
BOJAHOTO Hacoca 25, koTopelif HarHeTaer Bony M3 Oaka 10 vepe3 Tpyodky 11 mns nmonayu Bonsl B
NIPOCTPAHCTBO MEXIY TOJIMATUNCHOBOH nneHkol 24 u cyberpatom 21. bak 10 ycraHoBieH 3a
npejenaMyd YCTAaHOBKH, COEJIMHAACH ¢ Hel nocpeacTBoM TpyOku 11 g nogaum Bojwl. Boja us
TpyOku 11 moctynaer B (opeyrky 12, pazOphi3ruBaroniy0 BOJy B NPOCTPaHCTBE 32 MEWIy
HOJMATHICHOBOH TuleHKOH 24 wm cyOcrparom 21, B pesyasrare pa3OphI3rHBaHus BOJIbL
HOBBINAETCS OTHOCHTEIBHBIH YPOBEHb BIAKHOCTH BO3/lyXa B IIPOCTpaHCcTBE 32 Mexay
cybcrparoM M IUIeHKOH. Kak TOJNBKO OTHOCHTEIBHAS BIAXKHOCTH BO3/lyXa B I[POCTPAHCTBE
MEX/Ty TOJHMATUICHOBOH 1UIeHKoH 24 u cyberparom 21 nocturHer 90%, naT4vk OTHOCHTEILHON
BIAXHOCTH BO3/yXxa 14 mnocburaerT curHai Ha ONOK KOHTPOJS MHKpokiaumara 26, 4To0bl OH
HO/1AT KOMAaH/ Ty Ha OJOK yIpaBlieHus I8 OTKIHYEeHHs BOJASHOTO Hacoca 25,

HyxHo moagepkKuBaTh COJAEp/KaHHE KUCIOPOJa B BO3AYXE B IIPOCTPAHCTBE MEXAY
TIOJM3THICHOBOH IIeHko#t 24 u cyberpatrom 21 — me memee 210,0 mm ma 1 1M’ Bosmyxa,
coJiepKaHHe YIJIEKHCIOTO Tasa B Bo3dyxe — He Oomee 70 Mm mHa 1 mM’ Bosmyxa. I'asoBmiit
aHamuzaTop 15 mpeguasHadeH A ydeTa cOJEpXaHHA KHCIOpPOAa ¥ YITIEKHCIOro rasa B
IPOCTPAaHCTBE MEXIY NOIMITHIcHOBOH mnenkod 24 m cybctpatom 21. Ilpu yMeHbImeHHH
COJICPIKAHUSA KHCIOPOJa B BO3AYXE 32 MKy MOIUITUICHOBOH miueHKo# 24 u cybcrpatom 21
ra3oBbli aHanmu3aTop 15 oTmpaBiger curHai Ha OIOK KOHTPOIS MHUKpOKIMMaTa 26, 9To0Bl OH
nojan KoMaHIy Ha OJIOK yIpaBieHHS J1d BKIIOHEHHUS Komipeccopa 6 ¢ Ielblo HarHeTaHHA
CBEJKEIO BO3/lyXa M3 [OMCILEHHMA, TJC YCTAHOBIEGHA aBTOMATH3HpOBaHHasd ycTaHoBka. B
pe3ynbraTe [OCTYIUICHMS CBEIKEr0 BO3/yXa B HHKYOaTOpE MOBLILIACTCR COAepXKaHUe KUCA0poaa
B BO3AyXe 32 MeXIy NONMATHICHOBOH MueHko# 24 u cybcrpatom 21. Mo Tpybke 5 cpexuit
BO3J1yX [OCTaBJAETCA B MPOCTPAHCTBO MEKAY MMOJHITHICHOBOH IUIeHKOH 24 U cybeTpaTom 21.
Kak TOnBKO coaepskaHHe KHCIOpOAa M YIJIGKHCIOTO Tra3a B MNPOCTPaHCTBE MEXIY
MOJMATUICHOBOM TUIeHKOH 24 W cydbcTparoM 21 mpuXxoauT B HOpMY, ra30BblM aHaiusarop 15
nocie U3MepeHHs (PaKTHUECKOro coAepikaHia KMCI0poJa U YrIeKHCI0ro ra3a noAacT CUrHan o
npekpalleHl paboTel Komnpeccopa 6.

TIpy MpeBbllICHUHA COICPXKAHHA YTICKUCIOro rasa B Bosayxe (70 ma Ha 1 am® Bosmyxa)
ra3oBblid aHanM3aTOp 15 HaMpaBIsAET CHrHal Ha ONOK KOHTPOJSA MHKpOKIMMaTta 26, YToObl OH
nojan KoMaHay Ha Onok ynpaeineHus 34 1is BKIOUEHHA KoMmmpeccopa 33, uToObl OH uepes
TpYOKY 9 oTBOAMA OTpabOTaHHBIH BO3AYX M3 NPOCTPAHCTBA MEXKAY MOJHAITHICHOBON MICHKOH
24 u cyOcTpatoM 21 — B MOMELLEHHE, II€ CTOMT aBTOMAaTH3HPOBaHHAA YCTaHOBKA.

Hatuuk TemmepaTypbl Bo3ayxa 16 H JaTYHK BIAXHOCTH 17 BBINONHAKT (BYHKLHIO
uHpopmupoBanus rpubooga o cocrosHuH cyberpata 21. Hudopmauus, peructpupyemas
JaTYHKOM TeMIlepaTypbl cyocTpaTta 16, 1aTUMKOM BAAKHOCTH cyOcTpaTta 17 M IaTYMKOM YpOBHSA
pH cybcTpara 18, noctynaer va aucrneii 27 rpubosoaa. ucmieit 27 undopmupyet rpudosoja
O COCTOSHHM cybcTpaTa B pexuMe peanbHoro Bpemenu. Jlucmmelt 27  BBINOJIHSET
HHPOPMALMOHHYI0 (PYHKIMIO, HE Y4YacTBYS B PpETYIHPOBKE I[apaMeTpPOB MUKDOKIMMATa B
YCTaHOBKE.

Kucnotno-menounoit fananc pH cyberpaTa 21 gomken coxpausTecs Ha ypoeHe 7,0. Ilpu
OTKIOHEeHUH ypoBHS pH oT HopMmm (7,0), natuuk yporus pH cyberpara 18 mojaer curnan Ha
KOHTpoJulep, 4ToOBl aKTHBUPOBAaTH 3BYKOBOM cCcHMrHan Jang rpuboBoma. VYposens pH
perynupyercs BpyYHYIO TyTEM 3aMUBKH 25%-HOT0 pacTBopa coabl B cyOcTpart.

brox ynpaeneHus 34 cnyxuT 4 ynpapieHus pabouyuMu 610kaMH aBTOMaTH3MPOBAHHOM
YCTAHOBKH TOCPEJICTBOM TOJIa4y¥ HAa HHMX KOMaHJ| ynpapleHus. bnok ynpaBneHus 34
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ABTOMATU3UPOBAHHOH YCTAHOBKM OTBEYAeT 3a YCTAHOBICHHUE MapaMeTpoB ec padoTwl (dur. 3).
bnok yripagiienns 34 pasMelleH B IPaBoi HIKHEH YacTH aBTOMATH3UPOBAHHOH YCTAHOBKH.

brox ynpaeneHus 34 cnyxuT 4 ynpapineHus pabouyuMMu 610KaMHM aBTOMaTH3UPOBAHHOH
YCTAHOBKH HOCPE/ICTBOM TIOJ@4H HAa HHUX KOMaHj ynpaeieHus. OH Takke ONpeJeNseT PexXUM
OCYILECTBICHUS U3MEPEHHH, HX NEPHOUIHOCTB.,

Konrpoiuiep  sBIAeTCA  IVIABHBIM  KOMIIOHEHTOM  Ou0ka  ynpaeleHus 34
ABTOMATU3UPOBAHHOM YCTAHOBKH, OH CIYXHT jiis 00paboTki WHPOPMAIKMU, NOCTYNAIIENR OT
jJataukoB 13, 14 w 15 ®w jus oTOpaBkd KOMaH[ BMIEKTPOHHBIM KOMIIOHEHTaM OJIOKOB
ABTOMATH3UPOBAHHON YCTAHOBKH C IIABHOH 3aja4eil 1o 0OO0eCHeUEeHU) MHKPOKIMMATa JUIs
HOPMAIILHOI'Q PA3BUTHS BEIICHKH.

B ces3M ¢ TeM, 4TO nepenaya JIaHHBIX KOHTPOIUIEPY BO3MOXKHA TONBKO B IIM(POBOM BH/E,
B CHCTEME HCIIOJIL3YIOTCS CICHANBHEIC MOIYIIH, HMEHYeMEIe OJI0KaME BBOJa-BEIBOAa. IMEHHO
OHH NOIy4YaloT (U3MUECKUEC CUTHANBLI OT JaTIUMKOB M Mpeodpa3yloT WX B IOHATHBIR A
KOHTpOJLIepa Kb poBOi BUI.

IlepBuuHble CHTHANLI C KaXIOTO JaT4uKa IepedalorTcs Ha mpeobpazoBarens 41 u 610k
u3MmepeHus 39 (dmr. 3).

Ilpeobpa3zorarens 41 ormpaBnger npeodpa3oBaHHBIC CHUTHATMHI Ha Olok usMepeHus 39 u
onokx cpaBHenus 38; zamatuuk 40 uMeeT TNpeACTLHO YCTAHOBICHHBIC 3HAUCHHUSA TIO KaKIOMY
U3MepACMOMY MapaMeTpy U obecreueH IeKTPOHHOH CBA3LI0 ¢ 6i1okoM cpaBHenus 38 (dur. 3).

Bce nocrymawiuupe Ha 610K cpaBHeHHs 38 cHrHanbl CpPaBHMBAKOTCSA C IIOKa3aTesieM,
ycraHOBJICHHBIM B 3aaarydke 40. B 3apatuuke 40 cogepkurcs CUTHal, ONUCHIBAROLIMIA
NpelenbHO 3aJaHHBIH (COrfacHO OmpelefCHHbIM HOPMAaTHBAM) YPOBEHb AaHATW3HPYEMOTO
napaMeTpa, YTo JacT BO3MOKHOCTb OIPEACIUTh CIy4ad MPEBBILICHUS NapaMeTpa Mo KaxaoMy
n3 naruukon 13, 14 u 15 (¢ur. 2, 3).

bnox cpaBHenus 38, Hapsimy c npeoOpasoparenieM 41, TpaHCaMpyeT curHajg Ha OIOK
n3MmepeHus 39. briok n3Mepenns 39 zaMepseT KaKI0C 3HAYCHHE TapaMeTrpa ¢ JaTyukos 13, 14 u
15 1 gocrasaseT U3MEpEHHbIE TIOKa3aTeNH B 6ok ynpasnenus 34 (dur. 3).

YcTaHOBKa YepeayeT TEMHOTY M CHHEIo CBeTa KaXkAbIH J€Hb, B TCUCHHE BCEro LMKIA
KyJbTUBHPOBAaHMA MHLENUA M IUIoAOBBIX Ten 29 BeweHnku. Jlamma 23 cuHero ceera,
3aKpeIUICHHas TMoCcpeacTBOM CTOMKH 22 Haa kamepoi 30 BelpamiMBaHus BelueHKH (¢ur. 2),
BiuTROuaeTca ¢ 10:00 u yrpa no 18:00 41 Beuepa, T.e. Ha 8 uacoB B cyTKH. Jlamna 23 obecnieunBaet
ocBellleHHOCTh 150 moke, B pacuere 250 M/Ix/cM?. A B ocransHoe Bpems (16 uacoB) oHa
HAaXOJUTCH B BHIKJIHOUEHHOM COCTOAHKH. | pOOBOA BPYUHYIO BKIHOMAET H OTKIHOUAET Jamiy 23.
Jlamna 23 u3nyuaeT cCMHMIT CBET MUTHHOH BOJIHBI 480 HM, KOTOPBIH OIaronpuUsATHO BO3ACHCTBYET
Ha pPOCT U Pa3BUTHE MHLIENHNA H MJIOJOBHIX Te 29 BELICHKH.

YyeHBIMH-MHKOJIOraMKH  OOHapy)xeHo, uTo Hauboiee 5>¢dexkTHBHOE BAMAHHE Ha
toromopdorenes rpuboB oOka3piBaeT CHUHUH CBET, KOTOPHIM TakkKe MOXKET aKTHBHPOBAThH
MeTaboI3M UM NIPSAMO BIHATEL Ha POCT IrprboB.

PazpuTHe UUIANOYHBIX TIpuOOB TpeOyeT HAIHYMSA COOTBETCTIBYIOILETO ITMKJIA «CBET —
temuHoTa» [Kamada T., Sano H., Nakazawa T., Nakahori K. Regulation of fruiting body
photomorphogenesis in Coprinopsis cinerea // Fung. Genet. Biol. 2010. Vol. 47(11). Pp. 917
921]. Ota cBeTo3aBUCHMas PEryyALMs pa3BUTHA AeTalbHO UccinenosaHa y Coprinopsis cinereaq.
Henagno Obimu uacHTHGUUMpOBaHB (OTOOTBETH MEHOB HAa CHHHE CBET B MUUCNHM IpHOa
Pleurotus ostreatus (BeueHka odbikHoBeHHas) [Nakano Y., Fujii N., Kojima M. Identification of
Blue-Light Photoresponse Genes in Mushroom Mycelia // Biosci. Biotehnol. Biochem. 2010.
Vol. 74(10). P. 2164; DOI: 10.1271/bbb.100565]. ¥ Takux BHJOB MAKPOMHUIETOB, Kak Polyporus
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arcularius, Lentinus edodes, Agaricus bisporus, uacutTuduuuposansl GoToperyiupyeMsie ressl,
KOHTPONUPYIONIHE SH3UMATHUECKYIO aKTHBHOCTD, B YACTHOCTH THpo3uHasbl [Kanda S., Aimi T.,
Masumoto S. et al. Photoregulated tyrosinase gene in Polyporus arcularius // Mycoscience.
2007. Vol. 48(1). Pp. 3441].

Taxum oOpazom, aHAIM3 U3YHECHUA MEXaHU3MORB (poTopenennum y rpudoR 1aeT OCHOBaHUs
YTBEPH/IdTh, YTO CBET MOXET Y4aCcTBOBATL B LEICHANPABICHHOH PEryislun HX MOpQorenesa u
OUOJIOTHHECKON AKTHBHOCTH, W 3TO, HECOMHEHHO, MOXKeT OBITh MCIONB30BAHO IS CO3/IAHMS
HOBBIX HKOJOIHYECKH YHCTHIX HHTEHCHBHBIX TEXHOJIOTHIA UX KYIbTHBHPOBAHHI.

Obumue, cKOpoCTh U OJHOBPEMEHHOCTh IUIOJIOHOMICHUS 3aBHCAT OT IPeBAPUTEIBHOTO
npeObIBAaHHA MUIECIHS B TEMHOTE. B CBS3M € 3THM PEKOMEH/IYETCS €XKE/HEBHOE YEPE/OBAHUE
TEMHOTEI ¥ OCBEIIECHHS JUI MHIISIHS BEIIEHKH.

BeIOo  ycTaHOBNEHO, 9TO CBET IIMHOW BOJHBI 480 HM CYIIECTBEHHO BIMSET Ha
oOpa3oBaHue PEryiIsToOpoB poCcTa H MHTEHCHUBHOCTL POCTOBBIX IPOLIECCOB 3TOTO Ipuba, a Takke
ABIAETCS MOJM(UKATOpOM MIMIHOTO K YIVIEBOAHOTO cocTaBa TrpubHBIX crnop. Bcee
BEIMCYKa3aHHbIE 3)(EKTHI OTHOCATCA U K BeIlleHKaM.

brox rontupoBkH 42 ABa pasza B cyTku npopendiger cyberpar 21 — B 11:00 g u 19:00 .
I'omrTupoBKa crmocoOCTBYET YIYMIICHHIO BEHTHISLIMM BO3dyXa BHYTpU cybctpara 21. Ona
IPOBOJAMTCA B TEUEHME BCEr0 IMKJIA BHIpAMIMBAHMSA MHIENTHA BEUICHKM KaxAblH JAeHb, 10
MOMEHTa [TOSBJICHHUS IEPBLIX IUIOJOBLIX Tel BemeHku. B 6moke ynpasnenus 34 mo ycMOTpeHHIO
rpuboBOAa MOXKHO 3alporpaMMHUpPOBaTh U APYryl0 MEPHOAHMYHOCTL paboThl 0/10Ka FONTHPOBKH
42. bnok ronTHpoBKH 42 ABMKETCA Ha CBOUX [ABYX KoJecax 30 cepXy BHU3 H 0OpaTHO Hal
kamepoit 30 ana BelpawvBaHuA BelleHKH (¢dur. 1). B npouecce cBoero apwxkeHus ONOK
ronTHpoBkM 42 C NOMOLLBI0 NPUKPEIICHHONO K HEMY CTajJbHOro Hoka 31 paspeixiser
COJIOMEHHBIN cybcetpar 21, B KOTOpBI NpeaBapUTENbHO OBUT MOCa)eH MHUCTHN BELUCHKH.
Cransnoli HOX 44 BpallaTeNbHbIMU JABHIKCHUSIMEK NIPOTHB 4acOBOH CTPEJIKWH NMPOHUKAET Briydb
cojloMeHHoro cybcrpara 21 u paspesaer rugbl rpubunnel. Pazgenenue (paspesanue) rug
BELUCHKK TpedyeTcs M obecneyeHHA BO3MOKHOCTH MOSBJICHUR MPUMOPAUEE BELICHKH H3 Kak
MOHO 0O0JIBLIETO YHCIa CPOCTKOB BeleHKH (¢ur. 1).

Korza nnonosoe Teno 29 BeleHKH AOCTHraeT 15 ¢M B BBICOTY, YJIbTPa3BYKOBBIE NATUHUKH
49, ycTaHOBJIEHHBIE HAa CTOMKe 22, peardpylOT Ha 3TO [MOSBHBIIEECE TUICAOBOE TENO.
VnbTpa3ByKOBBIE JaTUHKH 49 nepenaroT cHrHan Ha Onok ynpapiacHus 34, uToObl OH 3aMmyCTHI
paboty Osioka cpe3aHusa 45 CO3PEBIIMX TUIOAOBBIX Tel 29 BELIEHOK, ABHXKYIIETOCS IO
I'YCEHHUYHOH JieHTe 46 Haa Kamepoi 30 ans BelpaliMBaHHA BelleHOK. Mcnonb3oBaHue CTaIbHOU
HUTH 47 B Oioke cpe3aHus 45 rpub0OB MMEET MPEHUMYIUECTBO [0 CPaBHEHHK € APYTHMH
cnocobaMH cpesaHus rpuboB. 3a cUET MaJo TOJIMMHBL (40 5 MM) cTanbHas HUTH 47 MEHee
NIOJBEP>KEHA 3arpA3HEHHIO OCTATKAME CPE3acMbIX MPHOOB, B OTIMYHE OT HOXKa, UCOIB3YEMOT0
B JIPYTHX YCTpOMCTBax /id cpe3aHus rpubos. M3-3a Oonpluelt muolmaay MOBEpPXHOCTH HOXKa, K
HEMY 4YacTO NpPHIMIIAIOT OCTaTkH rpuboB. B pesynnrare HOX, YTOIMAsCh OcTaTKaMH I'puboB,
HauMHAET XyXKe cpe3aTh HOBbIe rpudsl. CTanbuas HUTH 47 MuilieHa HoJo0HOTO Hey1oOCTRAa.

brnarojaps HaKIOHY aBTOMAaTH3MPOBAHHON YCTAHOBKM, Cpe3aHHBIC ILUIOJOBEIE Tena 29
BCIICHOK CKAaTHIBAIOTCS BHW3 — M0 HamnpaBleHHIo K KoHTeHHepy 48 i cbopa cpesaHHBIX
wionoebIX Ten 29 perieHok (dur. 4). IMocne storo rpubdoBoa MoxeT 3abupaTh ypoxkail. B cnyuae
HEOOXOAMMOCTH TpHOOBOA TakkKe MOMET CaMOCTOATENbHO OTPLIBAThL MIOAOBBIC Tena 29
BELICHOK, cobHpas ypoxkaii.

B pacuere Ha 10 kr cyOcTpara BBIXOJ] ypoKas BENIEHKH COCTABISET B cpeaneM 3,9 kr, C |
M? rpuGHOTO 6:10Ka Ha ABTOMATH3MPOBARHOM IPHOOBOTHECKON YCTAHOBKE MOXKHO Nonydath 30
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KI' BelIeHKH 3a rof. [Ipu JToM camu rpubbl BUOOM3MCHATBCA HE OyayT, W UX (H3MYECcKHe,
XHUMHYECKHE H OPraHOJICHTHYECKHE CBOMCTBA OCTAHYTCA NPEKHUMH, KaK K IPH TPAIULIHOHHBIX
criocobax BhIpalllMBaHHUA.

C oasoro rpubroro 6:10ka, 3a0HTOr0 OJHUM COCTABOM CYOCTpATa ¢ MHLEIHEM, MOXKHO
HOIy4aTh TPH ypoxas BemleHkd (o 2,5-4,0 kr BENICHKH 3a OJMH ypoXak), IOoCHe 4ero
HEeOOX0IMMO 3aMEHHUTh CyOCTpaT K MHIIE/IMI HA HOBBIE.

Jlo MOMEHTa NOABIEHHMS BEIUCHKM TOBAPHOIO BHJA, HAYMHAS OT 3aKIA/IKM MHIEIHA,
Tpebyercs xjath B cpefHeM 33 jms. Ilocne cHATHA NEpBOro ypokas BEIICHKH HA TOM XKe
cy0cTpare ¢ MUIEIIMEM MOXHO coOpaTh BTOPOH ypoxkai, HO yxe depe3 15 jpueit. Ilocnennuid,
TPETHH, Ypoxaii ¢ 0JIHOIO H TOTO Xe ¢cy0cTpaTa ¢ MUllenueM cospeer depes 17 Hei.

bBriarojiaps KMCHONB30BAHHI) ABTOMATH3HMPOBAHHBIX YCTAHOBOK B I'PHOOBOIHECKOM
IIPaKTHKE, CPOK CO3pPEBAaHUA IUIOJOBBIX TeJl BEIICHKW [0 TIOABJICHHUS IIEPBOIO YpOKad
cokpamaercs ¢ 38 aHeili (B oOBYHBIX YCIOBHAX) 10 33 muei.

H3obpeTenue MMeeT OTHONICHME K OpraHM3aIMM JUETHYECKOrO NHTaHHs, 9TO BKYyIIE C
thakTOM cClleAOBAaHUS OCHOBHBIM MHPOBBIM TCHACHIMAM K 3J0POBOMY IHTaHUIO U
IKOJIOTHYECKOH YKCTOTe TIOTpeOngeMBIX NMPOIYKTOB, oOecledMBaeT NOBBIMCHHEIN clpoc Ha
IPOM3BOIUMEIN TOBap. DKOJOTHMYHOCTL IMIPOM3BOJACTBA TpuboB obecreduBaeTCs OTCYTCTBHEM
HeoOXoAuMOCTH NpuMeHeHus necTUnuaoB. HecMoTps Ha ToT ¢akT, 4TO B KpaTKOCPOTHOM
IIEPHOJE H3-3a HECEHHA KDPYNHBIX HM3/IEpKEK Ha OCHAIIEHHE IEXOB aBTOMAaTH3HPOBAHHBIMH
YCTAHOBKAaMH BBIXOAMT B 2-3 pa3za Oosiee 3arpar, [0 CpPaBHEHHIO ¢ OHM3HEC-TIPOCKTaMH, HeE
3aJCHCTBYIOLMMH [PUHLUMIBL aBTOMAaTH3aUKM, HO B [0JIOCPOYHOM TEpUOMAE OOCTHraeTcs
BBIMTPBILI, TIOCKOJIBKY pelycMaTpHBacTCA 3HAYMTEIbHAA 3KOHOMHA TPYAO3aTpaT MEpcoHana.
[Tocneanee mnpeumylliecTBO obecnmeuUBacTcs 32 CYET AaBTOMATH3MPOBAHHBIX YCTaHOBOK,
BOBJICUYCHHE B NPOHU3BOACTBEHHBIH MpollecC KOTOPBIX [MO3BOJISET ABTOMATH3HPOBATh
BLIpalMBAHUE BELLICHKY U MHHUMHU3UPOBATL UCMONb30BAHKE YEIOBEUECKOro TpyJa.

Takum obpazom, yBeauueHue muoaooTaayd BewmeHok (Ha 10-15%) pocturaercs
6narojaps aBTOMaTH3UPOBAHHOMY PEryJIUpPOBAHHIO TEMIIEPaTypbl, OTHOCMTE/IbHOH BIa)KHOCTH
BO3[yXa B KaMepe, JNCKTPOCTUMYNALMM MHLE/HS, OCBCIUCHUA MHUCIHA M [IOJOBBIX TEIN
JaMNOM CHMHETO CBETAa ¥ FONTHPOBKH CyOCTpaTa ¢ MHLETHEM.

HecmoTps Ha TO, 4TO NpHUMEpPHBIH BapHaHT OCYIIECTBICHUf ObUT MOAPOOHO OMMCaH,
CleayeT NOHKUMAaTh, UTO TAKOH BAPHAHT OCYIIECTBICHUS ABIACTCSA JTHILL MIUTFOCTPATUBHBIM U HE
npeJHa3HaueH OTpaHHuYMBaThL Oojiee mMpoKoe M300peTeHHE, M UTO JaHHOE H300pETeHHE HE
JOJIXHO OTPaHMYMBATLCA KOHKPETHBIMM IOKAa3aHHBIMK KM OINHCAHHBIMM KOMIOHOBKAMHU H
KOHCTPYKUHMAMH, TIOCKOJbKY pa3HYHbIE JpYrde MoAH(UKauHK MOTyYT ObITh OUYEBHAHBI
CHELHAIHUCTAM B COOTBETCTBYIOLICH 00nacTH.

Ilepeuenn pHryp, yeprexeil H HHBIX MATEPHAIIOB

B jampHeiimeM W300peTeHUE IOACHSAETCA ONMCAHHEM MPEANOYTHUTENLHOTO BapHaHTa
BOILIOILEHHUSA CO CCHUIKAMH Ha COIIPOBOKIAICIINE YEPTEXKH, Ha KOTOPBIX:

¢ur. 1 wmzobpaxaer oOmuil BuA COOKY aBTOMATH3MpPOBAHHOM YCTAaHOBKH, COIJIAaCHO
H300peTEHUIO;

¢ur. 2 nzobpaxkaer oOMIKMH BHA ABTOMAaTU3HPOBAHHOMN YCTAaHOBKM CIICBA;

¢ur. 3 uzobpaxkaet oOMIKMH BUA aBTOMAaTU3MPOBAHHOM YCTAHOBKY CMpaBa;

¢ur. 4 nzobpaxkaer oOIKH BU/L aBTOMAaTU3HPOBAHHON YCTAHOBKHU CHEPE/IH,

¢ur. 5 nzoGpaxaer 0OMKMH BU/] aBTOMAaTH3HPOBAHHOR YCTAHOBKH C34,14;
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dur. 6 u3odpaxkacT NPoACAbLHOE CEUEHHE aBTOMATH3HPOBAHHOH YCTAHOBKH.
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DopMyina u3obpeTeHUs

1. ABTOMaTH3HpOBaHHAs YCTAaHOBKA AN BhIpAllIMBaHUS BELLEHOK, COAcpIKallias
010K ynpaBieHus,

OJIOK MUTARKS;

KaMepy jUIA BEIPAIKMBAHUA BEOICHOK;

JIATHUK TEMIIEPATYPHl BO3IyXa;

JIATYUK OTHOCUTENBHOM BIAXHOCTH BO3/1yXa,
ra3oBbIM aHATKU3ATOP,

JIATYHK TEMIIEPATYPhl CYyOCTpaTa;

JIATHMK BIQXHOCTH CyOCTpara;

natauk pH cybcrpara;

KOHTCHHED J1a cOopa cpe3aHHBIX IUIOJOBEIX TE rprbOR;
yIILTPa3BYKOBLIC IATIHKH;

kanopudep;

TpyOKY AJI% MMOJa9H HArPETOTO BO3IyXa;
HUCITAPHTENBHEIH OXJIaTUTEIE;

TPYOKY A% MMOJAa49H XOJIOHOTO BO3IYXa;

TPYOKY JUIL [TOJa49H CBEIKETO BO3AYXA,

KOMIIpeccop A1 NOJa4H CBEXKEro BO3AYXa;
KoMIpeccop A NOJa4yH HarpeToro Bo3ayxa;
KOMIIpeccop A1 NOJa4H XOJOJHOTO BO3IyXa;
TPYOKy ANI% 0TBOAA OTpabOTaHHOIO BO3yXa;

0ak ¢ BOJIOI;

TPYOKy ANI% IOAa4YH BOIbI;

(popcyHKY Anst pa3OpbI3TUBAHMS BOIBI;

BOAIHOM Hacoc;

010K FONTHUPOBKH (phIXICHU) cyOCTpaTa;

010K cpe3aHus CO3PEBIIHX IJIOJOBBIX TEJ BEIUICHOK;

OTNHYAKOIIAACA TEM, UTO COACPIKHUT
[OJTHITHICHOBYIO IIJICHKY;

010K KOHTPOJIS MUKPOKJIUMATA,

aucnned rpuboBoaa;

Kamepy A/14 BblpallliBaHKs TpHOOB;

NaMIy CHHETO CBETa;

CTOMKY JUIS 3aKPETUICHHS JTaMII CHHETO CBETA U YIBTPa3BYKOBHIX JATUHKOR;
TEHEPaTop MOCTOAHHOTO TOKA JUIS SICKTPOCTUMYILAITHE MHUIICITHS;
3NEKTPUYECKUE TIPOBOIA JIIS BICKTPOCTUMYILALUH MUIICTHS.
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B. JOKYMEHTbI, CYUNTAIOIHMECSA PEJIEBAHTHBIMU
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I:I NOCNCAYIOUINE NOKYMEHTbBI yKa3daHbi B MPOAOJDKCHHH

* Ocobble KaTEropuu CChINIOMHBIX AOKYMEHTOB!

«<(A» - AOKYMEHT, ONpeJeasIOLInil OOLIHIt yPOBEHE TEXHHKH

«D» - JIOKYMEHT, NPUBEJCHHbIN B €BPA3HHCKON 3aiBKE

«E» - Gonee paHHUi1 JOKYMEHT, HO OMYONMKOBAHHBII HA ATy NoAaYu
leBPa3MHCKOM 3asIBKH MIIK NOCNE Hee

«O» - ZOKYMEHT, OTHOCAILMACA K YCTHOMY PACKPBITHIO, 3KCNIOHUPO-
BAHHIO U T.J.

"P" - noOKyMeHT, ony6nMKOBaHHbIH A0 AaThl MOJA4H €BPA3UHCKON
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nopoqamuﬁ HOBH3HY HIIN M306pCTaTeJ'leKVll7l YPOBCHb, B3ATHIH B OT/IENIBHO-
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