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AHHOTAIMA

OCHOBHOW HJIe€l MTPOEKTA SABIISIETCS CO3/IAHUE aBTOMATHU3UPOBAHHON KOHCTPYKIIUHU
MOJISIpHS IS pa3BeneHus Oosbinoi BockoBor mosu (Galleria Mellonella L). Bonbmias
BOCKOBasi MOJIb SBISIETCS yHHUKaJIbHbIM 0OBEeKTOM HccienoBanus. Co3naHue
aBTOMATU3UPOBAHHON KOHCTPYKUMH JJIsi pa3BeleHUs] OOJbIIOW BOCKOBOM MOIU B
MIPOMBINIJIEHHOM MacIiTade IMO3BOJIUT PEIIUTh MPOOJIEMY HE TOJIBKO OMOAETpajaluu
MOJINATUJICHA, HO M BO3MOXKHOCTH HCIOJIb30BaHUS JTUYMHOK, KaK KOPMOBOM H00aBKH
JUTSL YBEJIMUEHUST OMOJIOTHYECKON MPOAYKTUBHOCTH MEPETIEIIOB 3CTOHCKON TOPOJIBI.

Llenp pab®oOTBl - coO3MaHHME KOHCTPYKIMM Uit pasBeicHus auunHok Galleria
MellonellaL. B mpoMbinuieHHBIX MacITabax.

HccnenoBanne npoBOAWIOCH B HECKOJIBKO 3TanoB. Ha mepBoM 3Tane onpeaenuin
3 PEKTUBHOCTh KOHCTPYKIMH «MOJSpuil»y IJid pa3BeAeHUs U COJCP>KaHMUS BOCKOBOM
MOJIM B J1aOOpPATOPHBIX YCJIOBUSAX. JlaHHAas KOHCTPYKIMS SIBISIETCS H300pETEHHUEM
aBTopa wucciaefaoBaHusi. OCHOBHBIMH TapamMeTpamH ormpeaesneHus 3PEGEeKTUBHOCTH
CTaJIN: TMPOCTOTA HCIMOJIb30BaHUs, 3(P(EKTUBHOCTh MPU Pa3BEEHUU HACEKOMBIX,
yoOCTBO J1a0OpaTOpPHOTO HAOMIOEHUS, TMPOAYKTUBHOCTh U TMPOJOIKUTEIBHOCTh
KU3HU CTaAuU JMYUHKH. OKCHEPUMEHT MPOAOJKAJICA [0 HACTYIUIEHUS CTaauu
KYKOJIKH. JIMYuHKK OOJBIIION BOCKOBOM MOJHM UYYyBCTBUTCIBHBI K TeMIepaType H
BJIQXXHOCTH, IIO3TOMY MOJJEpKaHUE ONTUMAIbHBIX YCIOBUH U  CO3/1aHUE
OJlarompusATHON cpefpl Uil Pa3BUTUS BOCKOBOM MOJM TO3BOJIIET YBEJIMYUTH
MPOJOKUTENBHOCTD JKU3HEHHOM CTaJUM JIMYMHKA M TEM CaMblM IOBBICUTH
s dexTuBHOCTH OMOAeTpagauu MUKpoIUiacTika. Ha cremyromeM sTane ycTaHOBUIIU
MOJIOKUTENIbHOE BIMSHUE JIMYMHOK Ha OMOJIOTMYECKYIO MPOJYKTHBHOCTH IMEPETENIOB
ACTOHCKOW MOPOJbl. 3aKIIOUUTEIBHBIM 3TANlOM CTajJ0 MPOECKTUPOBAHUE KOHCTPYKIUHU
MOJISIpUSL I pa3BeACHUsS BOCKOBOM MOJIM B IPOMBIIIJIEHHOM MacuTade.

IIpencraBieHHas cxemMa TOTOBa K IPOU3BOJICTBY U MPOBEpKe e 3P (HEKTUBHOCTH.
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Beenenue

bonpiiasi BOCKOBass MOJIb  SIBJISIETCA YHUKAQJIbHBIM IMPEICTABUTEIEM MHpa
KUBOTHBIX. YK€ HECKOJIBKO BEKOB €€ JIMYMHKHU HCIOJb3YIOTCS B HAPOJHOW METULIMHE.
bnarogaps Hamuuuio QepMeHTa 1epa3bl JIMYMHKA BOCKOBOM MOJHM  CIOCOOHBI
[IEpEBApUBATh M YCBAaMBATh HE TOJBKO MYEIHHBIA BOCK, HO moiaudTWieH [5,6]. B
JUTEpaTypHBIX HCTOYHUKAX HUMeeTcss WH(opMamus O TOM, YTO B €CTECTBEHHBIX
YCJIOBUAX IUIACTUK PA3jaraercsi OYEHb JOJT0, MO HEKOTOPBIM JaHHbIM 110 700 met [4,
9.

PemenueM paHHOM mnpoOJieMbl MOXKET CTaTh OWoOJerpagauus MOJUITHICHA
JUYMHKaMHA BockoBo# moju [1- 3]. TlpoBeaeHHoe Hamu B 2023 roay HCCleIOBaHHE
noATBepkaacT 3(G(HEeKTUBHOCTh OWOAerpagalMu moaudTuieHa nuuuakamu Galleria
MellonellaL. [17]. Ony0aukoBaHHasl MO €ro pe3yjabTaTaM CTaThsi B MEKIYHAPOIHOM
HayuyHOM >xypHane «HOHbIH ydeHblil» BbI3Basia uHTepec (mpuiiokenue 1 u 2). Mol
NOJIYYWJIN TPEAJIOKEHUE O HAYYHOM COTpyaHuuecTBe 0T DenepanbHOro MpOEKTHOTO
UHCTUTYTA «IKOJIOTHS OyyIIero» (mpuwioxenue 3).

Opnnako, Ha CErONHAIIHUNA JeHb (P (HEKTUBHOCTh KOHCTPYKLIMNA ISl pa3BeACHUS
BOCKOBOM MOJIM B Ja0OpaTOPHBIX YCJIOBUSX HE JOKa3aHa, a KOHCTPYKLIMH ISt
passencuus Galleria MellonellaL. B mpomeitiienHOM MaciiTabe He CYIECTBYET.

Heap Hamero mnpoekTa — CO3JaHUE KOHCTPYKUMHU [Ji1 PAa3BEICHUS JMYUHOK
Galleria MellonellaL. B mpompInieHHBIX MaciTabax.

JIist TOCTM>KEeHHMS TIeJTM HaMU OBLIN MTOCTABJICHBI CIIEAYIONINE 3a]a4u:

= YCTaHOBHUTH A(PPEKTUBHOCTH CIPOCKTUPOBAHHOW HAM KOHCTPYKIIMHU
«Momsipuii» U1 pa3BeZieHUs] BOCKOBOM MOJIA B TAOOPATOPHBIX YCIOBHSIX;

= OTIPEJICTUTh YCJIOBHUS HEOOXOAWMBIE /I YBEIHYEHUS MPOMAYKTHBHOCTH
Galleria MellonellaL.;

. BBISIBUTh  OMONIOTHYECKYI0 J(P(HEKTUBHOCTh HCTOIB30BAHUS JIMUMHOK
0OJBIION BOCKOBOW MOJIA Ha MTOKA3aTeNId MPOTYKTUBHOCTH MEPETIEIIOB

. CIIPOCKTUPOBATh KOHCTPYKIIMIO JIJIsi COAEPKaHUSI U Pa3BEJICHUS] BOCKOBOU

MOJIX B ITPOMBIIIIJICHHOM MacimTaoe.



OonbekT uccaenosanus — mnunnku Galleria Mellonella L.
IIpeamer wucciaenoBaHusi — YCIOBHS pasBefeHus u conepxanus Galleria

Mellonella L.



I'maBa 1. O030p JuTeparTypbl

1.1 MopdoJiorusi u passutue 00JbII0H BOCKOBOI MOJIN

BockoBast mosib, orueBka muenuHas (Galleriamellonellal.) - Bua MoneBuIHBIX
0abouek u3 cemeiictBa oruéBku Hactosmue (Pyralidae)[12]. JlanHoe >XMBOTHOE
YHUKAJIbHO CIIOCOOHOCTBIO IMEpEeBapuBaTh MUENUHbIA BOCK. CylIecTBYsS B MUYEITUHOU
CEMbE HAHOCHUT CYIIECTBEHHBIM yiepO MYeTOBOACTBY, MOCKOJIbKY IMOEHaeT U TEM
CaMbIM pas3pylIaeT COTHl C pacCIUIOOM, IEeprod u menoM. llopakeHHbIE BOCKOBOWU
MOJIBIO MMUETUHBIE CEMbH CJIA0CI0T, CHUKACTCS MTPOYKTUBHOCTD.

CornacHo UMEIOIIUMCS B JIUTEPAType NaHHBIM JTUYMHKUA OOJIBIION BOCKOBOM MOJIH
UMCIOT MOIIHBIN rpeI3ymuid  potoBor ammapar [13]. Bonbimas BockoBas MOJIb
pacmpocTpaHsieTcsl IOBCEMECTHO TaM, TI/i€ OOWUTalOT M4Yellbl 3a HCKIIYEHHEM
TEPPUTOPHUIA C CYPOBBIM KIMMATOM W HaxoAsmumMcs Ha Bbicote 6osee 1500-2000 m Han
ypoBHeM Mopst [6].

JIMUMHKHA MUATAOTCA HE YHCTBIM BOCKOM, a BOCKOM, CMEIIAHHBIM C Pa3IMYHbIMU
a30TUCTBIMU ocTaTKamH. [Ipu 3TOM Hacekomoe ycBamBaeT OKOJO 38% BOCKa BBICIINE
CIUPTHI, BXOSIIME B COCTaB BOCKA, 4acTb 3(UPOB U KUPHBIX KHUCIOT C OOJIBIIUM
MOJIEKYJISIPHBIM BECOM.

babouka (nmaro) OOJBIION BOCKOBOW MOJIM HE IHUTAIOTCSA, a YXHUBET 3a CUET
BEIIECTB, HAKOIJICHHBIX HA CTaJAUM JUYMHKU. Y HUX BBIIETSIOTCA KHUAKUE OypoBaToO-
KENThIE PKCKpPEeMEHTHI [6]. [l OTKIaAKW SHI CAMKU BBIOMPAIOT CUJIbHBIC MUETUHBIC
cempu. HauBpiciiass CKOpOCTh OTKIAAKW SIMII B IEPBbIE 2 JHS IOCJIE BBIXOJAA U3
KYKOJIKH. Jlajsiee OTKJIaIbIBAHUE ULl PE3KO COKPALAETCHI.

JI1s BOCIIpOM3BOACTBA OOJIBIIION BOCKOBOW MOJIM HUCIOJIB3YIOT UMAaro MaTOYHOMU
KyJlbTypbl B Bo3pacTe 1-2 cytok. JKenarenbHO ¢ OJUMHAKOBBIM (DHU3HOIOTHYECKUM
COCTOSIHMEM, TOT/Ia MOXKHO TOJY4YUTh OoJjiee OJHOPOAHOE, KU3ZHECIOCOOHOE U
ObIcTpOpacTyiiee MOTOMCTBO [6, 7]. Boibinas BoCkoBass MOJIb — pacHpOCTpaHESHHBIN
OOBEKT AJIsl Pa3IMYHBIX UCCIIECOBAHUN, YA00HA B Pa3BECHUN U UMEET CPAaBHUTEIHHO

KOpOTKI/Iﬁ MUK Pa3BUTHA.



1.2 JladopaTopHoe conep:xanue G. MellonellaL.

JIns  BeIpalllUBaHUSI W COJIEPKAHUS JUYMHOK BOCKOBOM MOJIM MPUMEHSIOT
pa3IUYHbIE KOHCTPYKIIMH, CAIKH.

Hampumep, amepukanckue yuensie N. Marston, B. Campbell (1973)
ucnoiab3oBayiv 1,1 71 MIIacTUKOBBIE KOHTEHHEPHI M IUIOTHO 3aKPBIBATU HUX KPBIIIKOM,
o0s3arenbHbIM ObUTO Haynmuue adparmu [10]. Tlocne mosiBieHus 0abodeKk ydeHBIC
N00aBIsIM B KOHTEHHEpP OYMaKHBIM BKJAIBINI JJIsl OTKJIAAKW siull. KoHTeWHepbl
COJIEp Kajiv TIPU OMPEICIICHHONM TeMIepaType, BIaKHOCTH U MOCTOSSHHOM OCBEIIICHUH.

B.I'. CeBactesinoB (2002r.) oTMeuaeT, 4YTO ONTUMAJIBHBIM pEIICHUEM s
MacCOBOT'0 pa3BeJcHUsI OOJBIION BOCKOBOW MOJIM SIBIISETCS CHEHMAIBbHBIA TKad ¢
ABTOHOMHBIM TIOJIOTPEBOM, KOTOPBIA MOXHO YCTAaHOBUTH B CIY)KCOHOM TOMEIIICHUU
[17]. Vka3piBacTcsi Ha HEOOXOAUMOCTH OOOrpeBaTeILHOrO 3jieMeHTa. B kauecTBe
TEMJIOBOTO TPUOOpa aBTOpP COBETOBAJl YCTAHOBUTH JIAMIIOYKY COOTBETCTBYIOIIEH
MOIIIHOCTH, KOTOPYIO MOXHO TIOMECTHTh B >KECTSHYIO OaHKy M 3achlllaTh CYXUM
MECKOM, WJIM UCTI0JIH30BaTh BO3AyIIHbIN TOH.

A BoT rpymmna yueHsix Bo riaBe H.A. Cnimpumonoa (1995 r.) 00bI1yi0 BOCKOBYIO
MOJIb BBIpalllMBalii B Hamkax lleTpu u cTeKIsIHHBIX OaHKaX, y KOTOPBIX, TOXKE OBLIU
oTBepcTUsa ISl aspanuu. OTMedaeTcss HeOOXOIUMOCTh COOIOACHUS TEMIEPATYPHOTO
pekrMa W BIXHOCTH. JlaHHBIE TMOKa3aTeldd B pa3HBIX pabOTax OTIWYAIOTCS, HO HE
CyliecTBeHHO. [l MaccoBoro pasBefieHHsT HaceKoMbIXx B Jabopatopun H.A.
CoupuioHOBa  HCHOJIB30Baju  CIELHAlbHbIE  KOHTEMHEPBI €  KPBIIKOW H
BEHTWIAIIMOHHOM 11esbro [18].

[IpoBens aHanu3 JAUTEPATYpHBIX HCTOYHUKOB IO AAHHOMY pa3leiay, MOKHO
OTMETUTh, YTO HA CErOAHSAIIHUWA JI€Hb CYIIECTBYET MHOKECTBO TEXHOJOTUI
conepxkanust G. mellonellaB aGopaTopHBIX yCIIOBUSAX ¢ TPUMEHEHUEM KaK MPOCTHIX,
TaK U CIOKHBIX KOHCTPYKIMA. OOIMUM SIBISIETCS] HATMYNUE BEHTHISIIMOHHBIX OTBEPCTHI
JUISl TIPEJOTBPAILICHUS MOBBIIIEHHON BIIAXKHOCTH U MaTepuall KOHCTPYKUUU — CTEKIO

(game Bcero 3To OAHKH).



1.3 Bo3MokHOCTH nepepadoTKa IJIACTHKA

O npobrieme yTUIM3aIK TUIACTUKOBBIX OTXOA0B 3HAIOT MHOTKE. [{J1s TOro yToObl
aydiie pazoOpaTbes B 3TOM mpoOlieMe W HaWTU cloco0 ee pelieHusi, HeoOXOIAUMO
paccMOTpeTh CYIIECTBYIOIIKWE BHUIBI IJIaCTUKA. B  JUTepaTypHBIX HCTOYHHKAX
TOBOPUTCS O 7 BUJAX IUIACTHKA, Y KaXJA0ro — cBOS MapkupoBka [4]. OObluHO OHa
BBITVISIIUT KaK TPEYroJIbHUK ¢ mudpoit uim abOpeBuaTypoit BHyTpu (cMm. Tads. 1).

Taoauua 1. Buasl miiacTuka

Mapkupo HazBaumue Tapa
BKa noJimMepa
PET(E) nmu 12T ByTbuiku U3-TI0]1 BOJIBI,

kA
L HOJ’II/IBTI/IJ'IeHTepe(i)TaJIaT ra3upoBaHHbBIX HAIIUTKOB, COKOB,

MOJIOKa, Macljia

PEHD (HDPE) nnu YIIAKOBKM OT IIAMITyHSI, Tells
ch) ITH/I I aymia,  OBITOBOM — XHUMWUH,
[TonmuaTHIIEH BEICOKOM | KPBIIIKK I OYTBUIOK, KaHHCTPHI,
IJIOTHOCTH, HU3KOT'O JETCKUE UTPYIIKH, Ta3bl, BeaApa
JaBJICHUS
& [TonmuBuHMIXIOpH]T Bonocrounsle xemo0a, kabenu,
PVC OOJIMIIOBOYHBIE TTAHEINA

ra" PELD (LDPE) unu MyCOpHBIE MELIKH, TTAKETHI
o
TIB/
[TonuaTHiieH HU3KOM

IIJIIOTHOCTH, BBICOKOI'O

JIaBJICHUS
I\ PP v 111 Smukn oT PpyKTOB
LSC) [Momunponunex
[Monuctupon IIC VmakoBKH AJ18 SUI, JTUHEHUKH,

KOHTEHHEPBI




‘e Hpyrue IInmactuxkoBbie OCKHU il

0 CTPOMTEIBCTBA

[Ipoananu3upoBaB gaHHBIE TaOJMUIIBI, MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO
IJACTUK YBEPEHHO BOIIEJ B HAIly >XWU3Hb W BO3MOXKHOCTH TIOJHOM 3aMEHbI
IJJACTUKOBBIX HM3ACIHMM B Onrkailiiee BpeMsl Kaxercss He pemaemMoi. OjHako,
CYIIECTBYIOT HCCJIEJAOBAHUS aABTOPbl KOTOPBIX CYUTAIOT, YTO CHU3UTH OCTPOTY
npoOJieMbl TUIACTUKOBBIX OTXOJOB TIOMOXXET TMepeXoJ K HOBBIM yHaKOBOYHBIM
MarepuajaM U3 TaK Ha3bIBa€MbIX OuOpazlaraeMbIX TMOJHUMEPOB, HO Jpyrue
UCCJIEJIOBAHUsS, TOBOPSAT O TOM, YTO OMOpa3jiaraéMbIMIUIACTUK — JTO MAapKETUHTOBBIN
xo1. Bpems paziiokeHHs 0cTaeTcs JOCTATOYHO MPOJIOJDKUTEIBHBIM [15].

Jlonroe Bpemsi BTOpUYHAs TMepepadOTKa SBJSUIACH OCHOBHBIM  METOJOM
YTUJIU3AIUM TUIACTUKOBBIX OTXO/IOB.

B Hacrosiiee BpeMsi B OTEYECTBEHHOW U MUPOBOM MPAKTUKE CYIIECTBYIOT YETHIPE
METOJla YTUJIM3AIlUU TBEPIBbIX OBITOBBIX 0TX00B (THO): 3axopoHeHNE HA OJUTOHAX U
CBAJIKax, COKUTAHUE, KOMIIOCTHpOBaHWE M BTOpwuHas mnepepadorka [10, 17]. Ho Hum
OJIUH U3 HUX HE sBisieTcs A (DEKTUBHBIM U UMEET MHOXKECTBO HEJOCTATKOB, KOTOPHIE
HEraTUBHO CKa3bIBAIOTCS HA COCTOSIHUM OKPY’KaIOIIEH CPEbl.

Heckonbko neT Ha3zax crajid MOSBISATHBCS HMCCIEAOBAaHUS O BO3MOXXHOCTH
ouonerpananuu miactuka. CHenuaiucThl CYMTAIOT, YTO MJIACTUKA HE HY)KHO M30€eraTh,
C HUM BaXXHO «APYXUTh», BeAb Owojerpamanus rmiaactTuka — 3¢G(EKTUBHBIN Croco0
pEelIeHHs] JaHHOW TpOOJIeMbl N TPEANPHUATHN U OKPYXKAIOIIEeH  Cpebl.
[lepcrieKTUBHBIM OOBEKTOM HCCIEAOBAaHUS CUUTAETCS OOJIbIIAasi BOCKOBas MOJb, OHA
YHHUKaJIbHA CBOEH CITOCOOHOCTBIO IepeBapuBaTh MUCIHHBINA Bock [1, 12]. YcraHOBICHO,
YTO MUYEJTUHBII BOCK U CUHHTETUYECKUE MOJUMEPHI CXOKHU MO XUMHUUYECKOMY CTPOCHHUIO,
MO3TOMY JIMYUHKH, WCIIONB3Ys (EPMEHTHI TaKWe Kak Iiepas3a, JIETKO NEPEeBapUBAIOT U
CHHTETHYECKHUE MoJumMepsl [12].

NMenHo »3Ta CHOCOOHOCTh MOXET CTaTh KIIOYOM K PEIICHUI0 MNpOoOIeMbl

HAKOIIJICHHS ITOJINITHUIICHA B ITIOYBC U BOJC.



1.4 IlepenenoBoaACTBO

[TepenenoBOACTBO ABISAETCA BAXKHOM OTPACIBIO CEINBCKOIO XO3SMCTBA, IMTOCKOJIBKY
pacmupsieT aCCOPTUMEHT KAayeCTBEHHBIX NPOAYKTOB mnuTaHusd. llepenenuHoe Msico u
SI1a OTHOCSITCSL K IEHHEUIINM JUeTHYeCKuM npoayktaM. OO UX MOJjab3€ U YHUKAIbHBIX
CBOMCTBAX Y€JOBEYECTBY U3BECTHO C IPEBHUX BPEMEH

Bricokoe copepkaHue BUTaMUHA A, KaK U3BECTHO, HEOOXOAUM ISl MOAAepKAHUS
3JI0pPOBbS IJ1a3 U NMPEeAYNPEexACHUs pa3InyHbIX 3a00seBanuil. M3-3a aHTHOKCHIAHTHBIX
CBOWCTB JIaHHBI1 BUTAMUH CHUXKA€T PHUCK JIETEHEpAllMU KEITOTO  IISITHA,
IPEAOTBPAILAET KaTapaKTy, a TAKKE YIydIllaeT 3pEHUE.

JIns HOpMalM3alMM YPOBHS XOJIECTEPMHA M KPOBSIHOTO JABJIEHHUS B COCTaB
MEPENEIMHOTO AiIa BXOST )KUPHBIE KUCIOTHI. DT BEILIECTBA OMOTAIOT PETYJIUPOBATH
YPOBEHBb «IUIOXOTO» M «XOPOLIEro» XojecTepuHa B KpoBu. Kpome »3roro, siina
CoIepKaT Kajauid, KOTOPbIM NPUHUMAET AaKTUBHOE YYAaCTHE B 3alllUTE€ CEpALA |
CTaOUIM3AINK ApTEPUATBHOTO JTABJICHUS.

Ho 4to0bl B siflle OBLIO JOCTATOYHOE KOJTMYECTBO MAKPO U MHUKPOIJIEMEHTOB,
HY>KHO B OCHOBHOM PAaIMOH TMEPENnesoB 100aBIsITh KOPMOBBIE 100aBKU

KomMOukopma 11st cebcKoX03MCTBEHHOM MTUIIBI B HACTOSIIEE BPEMSI HOPMUPYIOT
M0 TaKUM >KU3HEHHO Ba)KHBIM MAaKpOAJIEMEHTaM Kak KaibIuii, pocdop, HATpuUii, XJIOp,
KaJui, MarHui, cepa. Hampumep, kainil B OpraHu3Me COJIEPKUTCS B 3HAYUTEIbHBIX
KOJIMYECTBAX B KUAKOCTIX TeNa, MATKUX TKAHAX, SIBJSETCS HEOOXOAMMBIM AJIEMEHTOM
JUISL TIOIEP/KAHUS OCMOTUYECKOTO JaBJICHUS, peryisiuni pH KpoBHU M TKaHEBBIX COKOB,
y4acTBYET B OOMEHE BOJbl. Tak Kak 3TOro 3J€MEHTa B KOpMax JIOCTaTOYHO, )KUBOTHBIE

HE UCTIBITHIBAIOT B HeM HepocTaTka. [20].



I'naBa 2. MeToauka ucc/jie10BaHUH

2.1. MecTo npoBeieHUs UCCIEeT0BAHMIA

UccnenoBanust  mpoBoAwJIM B JJaOOpaTOpuU  JIETCKOTO  TEXHOIMAapKa
ectecTBeHHOHayuHoU HampaieHHoctd ['OY JIO TO «I[JIOd». B nepuon ¢ despains
2022 rona o aexabpp 2023 rona.

2.2. OnpenejieHHe ONTHUMAJBHBIX YCJIOBHH coJep:KAHUSI W Pa3BedeHUs
GalleriamellonellaL.

Pa3Benenrie TMUYMHOK MPOBOJAMIN B KOHCTPYKIIMU JJIS BbIpanuBaHust «Mossapuii»
npu Ttemneparype 30 °C wu BaaxsHoctu 60-70% B mnonHod TemMHoTe. OO0BEM
koHcTpykimu 1000mi. KonnuecTBo IMUMHOK B Kaxk10M onbITHOM rpynme 30 (u3 ogHon
KJIQJIKH STUI] MAaTOYHOU KYJIbTYPHI).

2.3. OnpeneneHue BJAMSIHUS MUTATEIbHOU cpeabl HA Mopdodu3noToruIecKue
noka3atean GalleriamellonellaL.:

»CpenHsiss Macca JUYMHOK, KYyKOJOK. JlaHHBIM IOKa3aTeiab ONpeaesscs
B3BEIIMBAHUEM Ha JIEKTPOHHBIX Becax ¢ TOYHOCTHIO A0 0,001 .

® J[JIMHA TUYUHOK OIMpPEAENIach C TOMOIIbIO MHUJJIMMETPOBON JTUHENUKHU.

* BEDKMBa€MOCTh BBIUHMCIISIACH ITYTEM PacueTa MPOLEHTa OCTABIINXCS JINYMHOK Ha
MOMEHT 3aBEPILICHHS OIbITa. DKCIEPUMEHT MPOAOJDKAJICA A0 HACTYIUICHUS CTaauu
KYKOJIKH.

*OnpenesieHUE BO3pacTa JUYMHOK MPOBOAMUTCS MYTEM H3MEPEHUS LIMPUHBI
TOJIOBHOM  KamCyJibl, MCHONB3yd  OWHOKYJspHBIM  MuKpockonm  MBC-10 ¢
KaJTMOPOBOYHBIM OKYIISIPOM-MHUKpOMETpoM Tipu x40.

2.4, DJkcnepuMeHTHI MNPOBOAMJIMCH B 3-X KpaTHOW mNOBTOpPHOCTH. J[ms
CTAaTHUCTHYECKOW 00pabOTKM MOTYYEHHOTO MaTepuaja MCIOJIb30BAIH MaKeT MPOTrpaMm
MicrosoftExcel. PaccuntsiBasin cpennee apudmerndeckoe (M), ommoOKy cpeaHeit (m),
cTaHJapTHoe oTkiIoHeHue (SD).

25. Jlns 1NpOeKTHPOBAHUS KOHCTPYKIUHM  MOJSIPUS  HCIOJb30BAJIHU

nporpammy eWeL.iink
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I'1aBa 3. Pe3yJabTaThl HCC/Ie10BaHU I

3.1. Conep:xanue u pa3enenueGalleriaMellonella L.

Hamm wccnemoBanus Mbl MPOBOAWIM B HECKOJIBKO 3TanmoB. Ha mepBom srame
BRXHO OBUIO YCTAHOBUTH OINTHUMAJIbHBIC YCJIOBUS HEOOXOIUMBIC Ui DPa3BEICHHUS
GalleriaMellonella L. [Ins 3TOoro AMYuMHOK coAep)Kald B TEPMOCTATE B CTCKJISTHHBIX
KOHTEHHepax. A 4TOOBl OHM HE PaCIOJ3JIMCh, KOHTCHHEPHI MBI IJIOTHO 3aKPbIBAIH
KPBIIIKaMH, Ha KOTOPBIX Pa3Mealid CETKY JJIsi adpallHH.

Takum 00pa3oM, MEHsIsI YCIOBUS M HAOJIOAsl 32 KU3HEACATCILHOCTHIO JIMYUHOK,
MBI YCTAaHOBMJIM TEMIICPATYPHBIH PEKUM, BIAXKHOCTH (Ta0II. 2).

Ta6smua 2. YcaoBus conep:xanusi imauHok G. mellonellal.

IMoxka3arenn En. usm. PesyabTat
OnTtumanbHas Temneparypa °C 30-33
OTHOCHUTENBHAS BIAKHOCTH % 50-75

Onpenemunn  otnomenue GalleriaMellonella L. k cBery, He00XOAMMOCTH
OCBEIIIEHHS Ha CTaIUK UMAro U ero OTCYTCTBHUE MOCJIe OTKIAIKU caMKaMu stull [16].
Taxke ycraHoBuiIM ku3HeHHBbIe cTaguu passutus G. mellonellal. u ckopocTh

pPa3MHOXKEHUS B yCIOBUAX JabopaTopuu (puc. 1).

e o) A N2
ANLO NYCEHULA KYKONKA UMAro
Puc 1. Kuznennbiii muka passutus Galleriamellonellal.

Sliia camMka BOCKOBOM MOJIM OTKJIAJbIBACT MAPTUSAMH, KJIaJKa MPOJOJDKACTCS B
TEUEHHUE 4YeThIpeX IHEH. Sima OonbIIoi BOCKOBOH MOIHM O€IIOro IBETa, OKPYTJIBIC.
Pa3Butue siina npoaomxkaerca 6-8 cyTok. Belmeamas U3 sina JMYMHKA JJIUHHON | MM,
pasMep rosioBHOW Kamcynbl 1,15-1,25 MM, 9TO COOTBETCTBYET |KHM3HEHHOW CTaauH.
Bo3pact JMYMHOK MpPOBOAWIM IIYTEM U3MEPEHUSI IMIHPUHBI TOJOBHOW KallCyJIbl,

UCIIONb3Yysd OMHOKYJISIPHBIM MHUKpockon. JlnumHku pacTyT okosno 30 CyTOK, MpoXojs

HECKOJIbKO CTaauid JUHbKHU. Beero BeiiensaioT cemb Bo3pacTHbeIX rpyni (1-VII). 3atem
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JUYUHKA OKYKJIUBaeTcs u yepe3 14-15 nHeit u3 KykoJku nosiBisieTcss 6abouka (craaus
uMaro). B3spocrnoe Hacekomoe (umaro) xuBeT npuOauzuTenbHo 20-30 nHEH.

[IpousBecTr TOUHBIN NOACYET OBUIO JOCTATOYHO CIOKHO.

3.2. buonoruyeckasi MpPOAYKTHBHOCTh MepenejaoB JCTOHCKOW MOPOAbI NMpPH
BBE/JICHUH B PAIIMOH JIMYUHOK BOCKOBOH MOJIU

Sno IIEPETIETIOB IIPEJICTABIISIET coboii CJIOKHYO 51
BbICOKOAUGDPEPEHITMPOBAHHYIO SUILIEKIETKY, OKPY>KEHHYIO0 000JIOYKaMH U CKOPJIYIIOH.
Pa3mep, macca, mopdonoruueckue npu3Haku U XMMUYECKUM COCTaB siilla BO MHOTOM
3aBUCAT OT YCJIOBUM COAEpXaHUS U KOpMJIeHHUs. B Xoze skcrneprmMeHTa Mbl HNPOBEIU
UCCJIEJOBAaHUE XUMHUYECKOIO COCTaBa SIMI IEPENeJoB  3ICTOHCKOM  IMOPOJBI,
HaXOJIAIIUXCA B OOBIYHBIX YCJIOBHSX U B YCIIOBUSIX DKCIIEpUMEHTa. B Xoje mocneanero
ObLT M3MEHEH COCTaB palldoHAa KOpMJIEHUsS NTHIBL. B KauecTBe KOpMOBOM J00aBKU
UCIIOJIb30BAJI JTMYMHKHU OOJIBIION BOCKOBOW MOJIH.

[leHHOCTP JNHMYMHOK BOCKOBOM MOJM B KauecTBE KOPMOBOM J100aBKHU
3aKJI0YaeTCS:

. BO-TIEPBBIX, B COJEpP>KaHWM XMTO3aHA, KOTOPBIH 00Jamaer copOLHUOHHOM
AKTUBHOCTBIO, POCTCTUMYIUPYIOMUM dHPEKTOM U SBISETCS aHTUCETTUKOM.

. BO-BTOPBIX, JIUYMHKH OYEHb IMUTATEIbHbBl U KOJOPUMHBI, T.K. COAEpKAT
AMUHOKHUCJIOTHI U BaTAMUHBI, HAIPUMEDP, BUTAMUH A, KOTOPHIH OYE€Hb YaCTO J00aBISIOT
B PAIMOH MITHII, JUIsl TOTO, YTOOBI JKEITOK MpUoOpen 6oJee HACKIIIEHHYIO OKPACKY.

[IepBpie pe3ynbTaThl MO YBEIMYEHUIO KMBOW MACCHI IITUIl B ONBITHBIX I'PyHmax
MBI TIOJIYUYWJIH YK€ 4depe3 | Mecsn comepxkaHus nepeneiaoB. Bo BTOpoOM ONBITHON

TpYIINE XXUBasi Macca rmepenesioB Obuta Beie kKouTpouist Ha 100 r (puc. 2).

12
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Macca, T

30 aueil 60 qHell 90 qHell 120 aHell
EKoHTpoar EOneiTHAATIPYmMNal = OneITHAATPYOIA 2

Puc. 2. lunaMuka KiuBOii Macchl nepenesioB ICTOHCKOI MOPOAbI

Macca sui, pa3smep, COOTHOUIEHHE Oelka W JKENTKa TOXKE YBEIUYMBAIUCH B

OIBITHOM Tpyre (puc. 3).
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35
S °7
= 4
2_
0_
W N
v N

B HKCIiepeMeHTalnbHasg rpyima Ne | Jara ®s3KcrepeMeHTalbHasA TpyTma Ne2
B KOHTPOIBHAS TPYIIIIA

Puc. 3. Mopdomerpuyeckue mokasareju siMll MepenejgoB ICTOHCKOM

MOPOAbI

VBennueHrne COOTHOIICHHMSI MAacChl JKEJITKa K mMacce Oeika B ONBITHBIX rpymnmax

YKa3bIBACT HA YCHIICHUC TUCTUYCCKUX CBOMCTB MEPCIICIINHBIX AUII.
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Puc. 4. Onpenenenne BUTaMiUHa A

B HﬁIIaX 3KCHepI/IMCHTaHBHOﬁ I'pynibl COACPKAHUC BUTAMHHA A 3HAYUTENBHO

BBIIIIC [0 CPABHEHHUIO C KOHTpOJIeM (pHc. 4).

3.3 Co3nanue KOHCTPYKIUU «MoJsipuii» 15 pa3BeeHUs U COAePKaAHMS
Galleria Mellonella L. B 1aGopaTopHBIX YCJI0BHSAX

ABTOpBI HEKOTOPBIX HCCIEJIOBAaHHIA YyKa3bIBalOT HA CJIOKHOCTH B Pa3BEJICHUU
GalleriaMellonellaL. B mabopaTopubIX yca0BHSX [7], ¢ HEKOTOPHIMH CTOJKHYJIHCH H
Mbl. B mepByro ouepenb TPYIHOCTH OBLIM CBSI3aHBI C KOHTPOJIEM U TOAJEPIKAHHEM
HEOOXOUMBIX TEMIIEPATyphl U BAXKHOCTH, a K 3TUM IapamMeTpam, Kak MoKa3ajao Haiie
UCClieIOBaHKEe, BOCKOBAs MOJIb OYCHb UyBCTBUTEIbHA. Takke HE 0YCHb ya00HO, KOTr/aa
BOCKOBasi MOJIb HA Pa3HBIX CTAJUAX PA3BUTHUS HAXOIUTCS B MOJISIPUHU, KOTOPBIA COCTOMT
13 ofHOM Kamepsl [12, 17].

B cBsI3u ¢ 3TUM, M3Yy4HB JIUTEPATYPHBIC UCTOYHUKUA M ONMPOOOBAB pa3HbIC BUIBI
ycTpoWicTB i conepkanusi u pasBeacHus GalleriaMellonellal., wmbr  permwmm
pa3paboTaTh CBOKO KOHCTPYKIMIO. [JIaBHBIMH KPUTEPUSIMH CTajd: IMPOCTOTA
UCIIOIb30BaHUs, YBEIMUCHHE MPOU3BOIUTEIBHOCTH JIMYMHOK, yIOOHBIH KOHTPOJb 3a
pa3BUTHEM.

[MpeamokeHHass HAMH MOJEIb M3TOTOBJICHA M3 CTEKJA, MOCKOJBKY IMOJyYECHHBIC

JaHHBIC B XOJA€ IIPOBCACHHOI'O HaMM HCCJIICAOBAHHA YKa3bIBACT HaA HGO6XOI{I/IMOCTB
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CBETa Ha CTaJIMM MMaro, TaKKe JAaHHBIM MaTepuan HeUTpaneH Iy OOJBIION BOCKOBOM

MOJIM U HE MOBPEXKAACTC JTUYMHKAMU. MOISpUNA COCTOUT U3 BHEIIHEW U BHYTPEHHEHN

KOHCTPYKIIUHU, KOTOPBIE PA3IIUYAIOTCS pa3MepaMu (CM. puc.5).

7

Puc. 5 O0mas cxema «Moasipuii»
BHemmHss KOHCTPYKITHS, OOJBIIET0 pa3Mepa, HMEET OTKPBIBAIOIIYIOCS BEPXHIOIO
KPBIIIKY, HA KOTOPOW PacCIOI0KEHBI JBa BEHTHIAIIMOHHBIX OTBEpCTUS nuameTpoMm 30

MM 3aKPBIThIE MEJIKON METaNInYeCKOM ceTKOM (cM. puc. 6).

2 ot8. @ 30MM C ceTkon
¢ Aavenkon 0,5x0,5 Mm

OTKpPBLIBAIOLWAACS KPbILUKA

JIMHUA OTKpbIBaHUA -

Y=

| [Aatunk BnaxHocTu

HarpesatenbHblit npubop | TopMoe

__HarpegarensHeiii npubop

o\

/ e \ ~—_ | OTtkpbiBaOWancs nepeaHsn
/ T4 || crenxa koHcTpykumm
Koepuk ans nogorpesa

Puc. 6 Cxema BHelHel KOHCTPYKUMU «Mossipuin»

B nanHOl KOHCTpyKIMH, AJIS yI0OCTBA MCIONB30BAHUS, MEPEIHSS CTEHKA TOXKE
OTKpBIBAETCA, 00pa3ysl CTOJIUK JJi MPOBEACHUS HCCIIeI0BaHUI. BHEIIHIS KOHCTPYKIUS
CHa0)XeHa MAaJIOMOIIIHBIMUA HAarpeBaTENbHBIMA TMPUOOPAMHU, KOTOPBIE KpEmsITCs K
OOKOBBIM CTEHKAaM, W OTIEIHHBIM KOBPHKOM [JISi TIOJIOTPEBA, IMOCKOJIbKY Ba)KHBIM

ycioBueM 3¢ dexTrBHoro paspeacuus GalleriaMellonella L. siBasietcs TemneparypHblii
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pexum (cM. Tabn. 2). Ha 3amHell cTeHKe BHENIHEH KOHCTPYKLUHU 3aKPEIJICHbI
TEPMOMETP U AATYUK BIAKHOCTH, KOTOPHIE KOHTPOIUPYIOT MUKPOKIUMAT B MOJISIPUU.

Cxema BHYTpEHHEH KOHCTPYKIMH MpeACcTaBiIeHa Ha puc. /.

2 ot8. @ 30mMM C ceTkoi
¢ avenkon 0,5x0,5 mm

OTKPLIBAKLWARCH KpPbILLKA

N

150
200

Cerka ¢ sueikon 1x1 mm
3F

| 1

- —
N— 2 7
BoigswkHon = il Z
NNAcTUKOBbLIM NOAAOH

- =
2 5 T—
- / 0
'\Q/
.[___ — 200\ ) ——— 7

a—

Puc. 7 Cxema BHyTpeHHel KOHCTPpYKuun «Moasipuii»

JlaHHass KOHCTPYKLHS HMMEET MEHBIINA pa3Mep U BCTaBISIETCS BO BHEIIHIOKO
KOHCTPYKLHIO. BHYTpeHHsII KOHCTPYKLUSI MOJISIpUsS Ppa3feleHa BEPTHKAJIbHOU
neperopoakod Ha aBe cekuud. OaHa U3 CEKUUM pa3lielieHa MONEepPEeYHbIMU
MeperopoaKaMu Ha TPHU dTa)ka, KaKIbIH M3 KOTOPHIX HE0oOXoauM s 3(PEKTUBHOTO
passencauss G. Mellonella. Bropas cekuust meperopofok He HMEET M CIYKHAT IS
pa3BUTUA CTaJAUM UMaro. BHYTpEHHsAs] KOHCTPYKLHS OTKPBIBA€TCS TOJIBKO CBepxy. B
KpBIIIKE TakKe, KaK U BO BHEUIHEH KOHCTPYKUMU HMMEIOTCS JBa BEHTUJISLIMOHHBIX
OTBEPCTHSl C METAUIMYECKOW CETKOM. JIHO CEeKIMHd BHYTPEHHEU KOHCTPYKIUU
W3TOTOBIIGHO W3 CETKU JUaMeTpoM IMM, KoTopas HeoOXoauma Hjisi TOTO, YTOOBI
oOpasyroruecs MpOAYKTHI XKH3HEAeITeIbHOCTH BockoBoi Mo (IDKBM) nomamanm B
BBIJIBUYKHOU MJIACTUKOBBIN MOJI0H, COOMPAIUCH B HEM, a IOTOM U3BJIEKAJIHUCH.

ChopoekTupoBaHHass HaMHM KOHCTPYKIHMS MpocTa M YyHoOHa [IJisi pa3BeAeHUs
BOCKOBOM MOJIM B JIaDOpPaTOPHBIX YCIOBUSIX, IO3BOJISIET CO3JaTh HEOOXOIUMBbIN

MHUKPOKIHNMAT, 4 MMCHHO IIOAACPKUBATDh ITIOCTOAHHYIO TCMIICPATYPY U BIIAJKHOCTD (pI/IC

8).
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Puc. 8 Konctpyknus ais passenenuns GalleriaMellonellalL.
B JIA0OPaTOPHBIX YCJIOBHUAX

Heo0xonumo oTMeTuTh ynOOCTBO HAOIOJEHHUS 32 BOCKOBOM MOJIBIO Ha Pa3HBIX
CTaAMSIX Pa3BUTH. ODTAaXXHOCTh BHYTPEHHEW KOHCTPYKLUMU YIPOIIAET TMOJACYET U
MOpQOMETpUYECKUN aHadu3 JMYMHOK. Hanmuume ceTku W ToAJloHa TO3BOJISIET
u3Bnekats [DKBM, koTtopbie xapakTepu3yoTcs OMOJIOrHUYeCcKOi aKTUBHOCTBIO U UMEIOT
3HauU€HUE I JaJbHEUIIUX HccieqoBaHui. D(PQPEeKTUBHOCTh AAaHHOW KOHCTPYKIIUU

IMOATBCPIKIACHA €C IIPAKTHYICCKHUM HCITIOJIIB30BAHHUECM B YCJIOBUAX na60paTopHH.

3.4 IlpoekTHpOBaHNE KOHCTPYKIIMH /JIs1 pa3BeleHUsI BOCKOBOM MOJIH
B NPOMBIILJIEHHBIX MacIITadax

[TonoxxutenbHbIe  pe3yJabTaThl  HCIOJIL30BAHUS  CIIPOCKTHPOBAHHOW  HaMU
Ja00paTOPHON KOHCTPYKIMHMOJISIPHS W TIONyYeHHOE 3amaHue oT DeaepasbHOro
MIPOCKTHOT'O HMHCTUTYTa «IKOJOTHS OYyIyIIero» IOCTYKWJIM HadajaoM paboOThl Haj
KOHCTPYKIIMEH, KOTOPYIO MOXHO OyJeT MCIIOJIh30BaTh B MPOMBIIUICHHBIX MaciiTadax.
(puc. 9)

3a OCHOBY MBI B3sJIH JJAOOPATOPHYIO KOHCTPYKIIMIO, ITOCKOJIBKY ObllIa JIOKa3aHa
ee dddekTnBHOCTh. [JTaBHOW OTIMYUTEILHONH OCOOCHHOCTHIO IPOMBIILICHHOTO

MaJisipus cTasl OOJbIIHUKN pa3Mep KOHCTPYKIIUH.
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O6Lwan cxema 3KCnepeMeHTansHon Mogenu. Bua cnepeau O6Lwas cxema 3KCNepeMeHTanLHOR Mogenk. AKCOHOMETPHA

Y@-namna ¢ ANHHORA

YNLTPO3BYKOBOR
wanyuarens 75 kMY ™ BONkL! 400 HM
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/
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1 Ll Koepuk ans nogorpesa \

Dlansbie CXEM MOTYT OTIMMATECA OT NPAKTHYECKOR IKCNEPEMEHTANSHOM MOAEN

Puc. 9 OO0mas cxema JKCIePUMEHTAJIbHOW MOAEJIH TPOMBIILIEHHOTO
MOJIAPS

[IpoMBIIIIEHHBI MOJISIPU COCTOWT W3 BHEIIHEHW KOCTPYKLHWH, BHYTPECHHEU
METaJUIMYECKON KOHCTPYKIIUU /I Pa3MEIICHHs SIIUKOB, MEPYaTOYHOTO OOKCa M IBYX
SIUKOB. BHENMIHSAS KOHCTPYKIUSA MPEACTABISIET COOOM MPSIMOYTONbHBIN IIKad,
M3rOTOBJICHHBIN U3 AepeBa U crekia (puc. 10 a). Beicoroit 2000 mm, mupunoit 1000 M,
riyounron 700MmM.

Ha BepxHel yacTu BHEIIHEN KOHCTPYKLIHUH PACIOJIOKEHBI: U3J1ydaTesb C JNIMHOU
BoiHBI 400 HaHOMETPOB, MPH MOMOIIM KOTOPOrO MOXHO YIPaBISATh MOBEIAECHUEM
G.mellonella L, 3amanuBast 6abouek B onpeaeiacHHoe MecTo [21].

N3nyuarens ynbTpazByka 75 kIl CIyXWAT [0 MPUBICYEHUS CaMIOB H
CTUMYJUPOBAHUS TIOJOBBIX (DYHKITNI HACEKOMBIX [19].

JlaHHBIE TEXHOJOTHYECKUE PENICHUS HEOOXOAMMBI I TOTO, YTOOBI YCKOPHUTH
MPOIIECC OIUIOAOTBOPEHUS M YBEIIMUUTh OTKIIAJIKY SIMI] caMKaMU. Pe3ynbTaroM CTaHeT

YBCIMYCHUC KOJIMYCCTBA JIMYMHOK H IIPOAOJIZKUTCIBHOCTDb JIMYUHOYHOM cTaauu. B
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UTOTC JaHHBIC MEPOIPHUATHS MPUBEAYT K MOBBIIICHUIO OHMOJIErpagalliy MOJUITHIICHA.
Ha 3agHue CTCHKH KOHCTPYKIIUU PACIIONOXKEH KOBPHK IS MOACPKAHUS ONTUMATBHON
TEMIIEpaTypbl, a 1O OOKaM pacrojaraeTcsi YBIAKHUTEIb BO3AyXa T.K. BaKHBIM
ycimoBueM 3ddektuBHoro paspenenus GalleriaMellonella L. sBasercs stu  aBa
napaMerpa, TaK K€ KOHCTPYKIMS OCHAI[eHA OTBEPCTHUEM JIJIS BEHTHJISIMM BO3JyXa.
HmeroTcss TUrpoMeTp H  TEpMOMETp. YTpaBiACHHE JaTYMKaMH TEeMIIepaTypbl U
BJI&YKHOCTH OCYILECTBIISICTCSI C TIOMOIIBI0 MOOMJIBHOTO Telie(hOHA B PEKUME PEATLHOTO

BPEMEHH.

Cxema BHeLHen KOHCTPYKUUKN Cxema BHYTPeHHEN MEeTannuM4yecKon KOHCTPYKUUK

Teprmomerp y e YneTpo3eyKoBOi ANA pasMelleHns ALMKOB
P =~ uanyuarens 75Ny
5 Y®-namna ¢ anuHoR

Ymupil gatunk

A~ / T 80NHbI 400 HM
~L > \\ r MM”
< 2 =
>~ < Ny
= e 72 Y 4 [ors 1 ~~ / \
T ~" ANA BLITAXHOIO BEHTUNATOPa ~q
NG S ]

MNaporenepatop \ ) . < L s 9
c | y 4 of Murpometp
. \/ Z / "y / Vit aaTumk |
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7 \ 4 o
P 8 e P P "P”/
3 . ; TSk y 4 3. P 7
wd ><_ \ , P < T o
- S~ d yd ~520 //// —

>< . \ Y 5
Orkpoigatowmecs asepust /-~ N N o> “v’/
W3 OprcTeKna ~~%0p o %

T~
‘ a) BHELIHAA KOHCTPYKLMA l ’ 6) BHYTPEHHAR KOHCTPYKLMA

Puc. 10 Cxembl BHemHeii (a) W BHYTpPeHHeil (0) MeTaLIHYeCKHUX

KOHCprKHHﬁ 3KCHepHMeHTaHLHOﬁ MOJ€JIU NPOMBIIJICHHOT0 MOJISIPHASA

BHyTpeHHSII KOHCTPYKUHUSI TMpPEACTaBIsA€T COO0OM MpsSIMOYTrOdBHBIM Kapkac,
cnenanubiid u3 Metana (puc. 10 6). BeicoToi 1700 MM, mmpunoi 570 MM, riryounoit 350

MM, HOI[GJIGHHBIﬁ Ha OTCCKHU HJIA MEPUYATOYHIO Ookca u BBIABHXHBIX AITUKOB.
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Cxema Awmka 1 Cxema Awmka 2w Awmka 3
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Puc. 11 Cxema mnep4yaTo4yHOro OOKCa W SINIUKOB JKCIEPUMEHTAJILHOM
MO/eJI¥ MPOMBIIIJIEHHOT0 MOJISIPH

[TepuaTounslii 60kc, BbicoTOM 500 MM, mupuHOW 500 MM, riayounon 300MM.
OcHnaried 60abMM (GPOHTATIBLHBIM OKHOM C TI€pYaTKaMM, CIy>Kallue ISl COPTUPOBKHU
JUYMHOK, BEPXHEH KPBIIMIKOW, JJIs 3arpy3Kd MUTaTeNbHOro cyocrpakrta. CrpaBoro
O00Ka H2TOM KOHCTPYKIIMSI pACIOJOXKEHA Kamepa BBIFPY3KHM OTCOBAaHHBIX JUYMHOK,
BbicoTOM 150 MM, mupuHor 150 MM, rmyOuHOM 150MM, €MKOCTBIO W KPBIIIKOW ISt
W3BJICUEHUSI OTCOPTHUPOBAHHBIX JTUYHHOK, a C JIEBOTO OOKa oTBepcTHE 32MI Jisi TPYOBI
u3 [IBX, mo koTopoit OyayT nepenerats 62004k ¢ HIHKHUX SIIIIUKOB, UMEHHO JIJISI TOU
[EJIM PACHOJIOKEH M3JIydaTelb ¢ JIMHOW BOJHBI 400 HAHOMETPOB HA BHENIHEH
KOHCTpyKIMHM. HuxkHss yacTh OOKkca cienaHa W3 CETKH JUaMeTpoM IMM  Juis
BEHTHJISIIUU U COPTHUPOBKHU MPOAYKTOB KHU3HEAEATEIbHOCTH BockoBoi monn (IDKJIM)

u sty Galleria MellonellaL. (puc. 11)
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Bropoii u TpeTuii siimky, BeicoToit 250 MM, mmpuHoit 500 MM, riayounoit 300MmMm,

CIeNaHbl W3 JEpeBa, JHO W BEPXHAA KpPBIMIKA U3 CETKM |MM Uil BEHTWISILUHA H
coptupoBku [DKJIM u sunr Galleria Mellonella L. Bepxusist kpbiniika HeoOXoauma JIjist
3arpy3Kd MUTATENbHOIO CyOCTpaKkTa Ha OCHOBE MAaCEUHbIX BBITONOK U MOJIUATHIICHA. B
JIEBOM EpEeBSHHOIN CTEHKH pacrojaraercs OTBepCTHE AJiA TPyObl AMAMETPOM 32MM, IO
KOTOPOM OyIyT mepenetaTh 0a00YKH K BEPXHUMHU IepyaTouyHOMY O00Kcy (pucll).

Huwxuuit sk, BeicoTot 250 MM, mwmpunoit 500 MM, ray6unoit 300MM.,
pacrnionaraetcss Ha BbicoTe 400MM OT Moja BHEUIHEH KOHCTPYKLUHH C TIIyXUM JHOM,
KPBIIIKON U3 ceTku 1MM, OOKa ceslaHbl U3 JIepeBa, C JEBOM CTOPOHBI OTBEpPCTHE 32MM
s Tpyosl  (puc  11). JIaHHBIA SIIUK HYXEH IS HW3BJACYCHHSA MPOIYKTOB
KU3HEAeATEIbHOCTH BockoBOM Monu (IDKBM) u nanpHEHIIMX WX UCIOIL30BaHUU B
KayecTBE OPraHUYECKOro yI00peHUs U MOJKOpMa J1JIs IepErnesoB.

[IpencraBiennas cxema roroBa K MPOU3BOJICTBY U MpoBepKe ee AP (HEKTUBHOCTH.

3akiiouenne

BeiBoabI:

1.Onpenenuiv ycioBus pa3BeieHus 00IbIION BOCKOBOM MOJIU:

"00s3aTeabHBIM yCIIOBHEM cozepikanus auunHok G. mellonellal. sBusercs
HAJIM4YMe BEHTUJISIINN;

"TI0CJIe OTKJIAJIKM CAMKaMU SIMIl Ba)KHBIM YCIOBHUEM SBIISETCS OTCYTCTBHE CBETa
(mosHas TEMHOTA);

"Ha MEpPBOM CTAaIUU POCTA JHYUHKHU MOTPEOISAIOT MeJ, Ha BTOPOU CTaAuM MeEJ U
BOCKOBYIO MacCy, ¥ TOJIbKO TIOTOM BBOJUTCS MOJUATUIICH B BUJIE JOOABKHU.

2. VYcraHOBWIM, YTO JIMYMHKA BOCKOBOM MOJIM CIIOCOOHBI TE€pEBApUBATH
MOJIMATUJICH 03 HapyImIeHWS HOPMAJIbHOW JKU3HEACSATEIBHOCTH TPU  YCIOBHH
no00aBleHUs MUTATEILHOTO CyOcTpara.

3. TIMoarBepaunu crocoOHocTs JmunHOK G.mellonellal. k Ouoxmerpamanuu
nonudTHiieHa. [Inactuk nydie noegatot B3pocisie auunHku (VI ctagus passutus) c

IIO6aBJ'ICHI/ICM CCTCCTBCHHOI'O KOpMa.
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4  BpIABWIM MOJIOKHUTENBHOE BIUSHUE JIMUMHOK HA MPOAYKTUBHOCTh NEPETEIIOB
JCTOHCKOM ITOPOABI.

5. Cospmamu xoHcTpykimu «Momspuii» s pasBenenus G.mellonellal. B
71a00paTOPHBIX YCIOBUSX, MOATBEPAMWIN €€ 3G (PEKTUBHOCTD.

6. CrnpoekTupoBaJid KOHCTPYKIMIOMOJISIpUS JJI1 pa3Be/leHHUs BOCKOBOM MOJIM B
MIPOMBIIIEHHBIX MacIlTa0ax.

HanpaBienusi nanbHeiimmx ucciaeaoBanmil. B mepByio odepeab oHM OynyT
CBSI3aHbI C BO3MOKHOCTSIMHU OIpPE/ENICHUs] pECYPCHOTO MOTEeHIIMAaIa O0JIbIION BOCKOBOM
MOJIW: HCClIeJOBaHUE MUKPO(MIOPHl BOCKOBOW MOJIH; BblJeNeHHe (epMEeHTa U U3yUeHUe
€ro JEWCTBHS I Pa3JIMYHBIX BHUJIOB IJJACTHUKA; OLIEHKA BO3MOYHOTO HMCIOJIb30BAHUS

JJMYHUHOK M OTXO0A0B UX KXKHU3HCACATCIIBPHOCTHU B CCIIBCKOM XO3SIMCTBE.
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Ipunoxenue 2

YEHLIN

000 «M3OATENBLCTBO MOMOOOW YYEHbIN»

MOAOAOW N ]
Y

WHH/KTIM: 7536104558/166001001
420029, r. KasaHsb, yn. Akan. KnpnnyHukosa, 25
Ten./qpakc: (843) 500-57-53
E-mail: info@moluch.ru
Caiir: https//moluch.ru/

Wcex. Ne 3265-10 ot 14.02.2023

BNArOOAPCTBEHHOE NMMCbMO

Pepakumsi xypHana «tOHbIi yd4eHblit» BblpaxaeT 6narogapHOCTb KOMNEKTUBY
aBTOPOB 3a NoAroTosky cratbn «MepepaboTka NONMATUIEHA NIMYMHKAMM BOCKOBOM
monu (Galleria Mellonella L.)» (aBtop: lNepecTtopoHnHa Bnagwncnasa PomaHoBHa,
HayyHbli pykoBoguTenb: AbpamoBa InbBupa AnekcaHgoposHa). [laHHas cTaTbs
onybnnkoBaHa B MeXAYHapOO4HOM Hay4HOM XypHane «lOHbI yuyeHbin» Ne11 (63),
pekabpb 2022 r. (ctp. 26-29) , URL: http://yun.moluch.ru/archive/63/3265/ (ISSN
2409-546X, ceupetenbcto o peructpaummn CMU MIA Ne ®@C77-61102 ot 19 mapta 2015
r.). XypHan pasmelaercs Ha noptane elibrary.ru.

Cratbs 0TMeYeHa pefakLMOHHOM Konneruer XypHana «HOHbIi y4eHblii» Mo Cremyowmm
NO3NLINSM:

1. AKTyanbHas Tema nccrnenoBaHus
2. Bbicokas npakTnyeckas 3Ha4MmMocTb
3. OTnnyHbI BbIGOP METOLOB MCCNELOBAHMS

['naBHbIi / / /K.T.H. AxmeToB L.I./

penakrop:

/

Wcn.: KanHosa IM.A.
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Ipunoxenue 3

NudopmannonHoe NUCbMO - IPeAJI0KeHNEe K COTPYAHNYECTBY

Peznepa bItBIV 620041, r. EkaTepuHoypr, yi1. OcHoBHHCKas, 1. 10
IIPOEKTHBIM MHCTUTYT 125635, r. Mockga, yi1. AHrapckas 6, nomenieHue 3

é@ BKOJIOFMH 8800 333-43-08

8 (343) 243-64-75; 8 (495) 488-66-98
BYHYHLEFO HHH/KIIII: 6670489652/667001001
000 PITHU «Ixosaorusa Byaymero» www.fpieco.ru
Hex. No 25012023-110 «3eneHble TexHonorm» MOY A0 TO «UAOO»
Ot «25» SHBaps 2023 ¢

HudopmannonHoe mucbMo

DibBHpa AJIeKCaHJIPOBHA, HAllla KOMIIAHHS 3alHTepecOBaHa pe3ylbTaTaMH IpoekTa «bHojerpanarus
HOJIMATHIICHA ¢ TIOMOIIBIO JINYHHOK 00JIbIIoiT BocKOBOI Mos Galleria Mellonella L.», KOTOpBIit peaqn3yeT Mo
BalINM pykoBojcTBoM IlepectoponnHa BramicinaBa PomanoBHa. CpejHee BpeMs pas3ioKeHHS MOJHMATHICHA B
npupoje koiebnercs ot 400 go 700 yeT MCXO0As U3 BAlIEro MpoeKTa MOKHO CIeNaTh BBIBOJ, YTO C IIOMOIIBIO
manHOK Galleria Mellonella jaHHBIH poliecC MOKHO COKPATHTh B pa3bl. CunTaeM, 4To JJaHHOE HCCIIe0BaHHe
TIepCIeKTHBHO, 1 HMeeT 00IbIIyio 001acTh IPHMEHEHHS IS YTH/IN3AlHH 0TX00B MOTHMepoB. B cBA3M ¢ 3THM
mpejularaeM 3aKTOYHTh JOTOBOP O HAYYHOM COTPYIHHYECTBE H PacCMOTPETh BO3MOKHOCTH BBITIOJHEHHS
TeXHHIECKOT 0 3aIaHMHs.

C yBaxeHHeM,

Hupekrop PIIN «Skonorus byaymero»
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Ipuioxkenue 4
Taoauma 1. Yder :KM3HEHHO BAKHBIX MOKA3aTeJ el JUHYHHOK

GalleriamellonellaL.

Kpurepmuii Onucanue Ouenka, %
Kontpoas | BorkuBaemocTh [Torubmue 0
’Kusrie 100
IMoaBMKHOCTD OTcyTCTBYET 0
MunuManbHas 20
aKTUBHOCTh
AKTHBHBI 80
Oo0pa3oBanne kokoHa | He o6pa3yroT KokoH 10
[TonHBIN KOKOH 90
OnbiTHAS BorxknBaeMocTh [Toru6mue 0
rpynna 1 Kugsie 100
IonBHKHOCTH OTcyTCTBYET 0
MunuMaIbHas 30
aKTUBHOCTH
AKTHBHBI 70
Oopa3oBanne kokoHa | He o6pa3yroT KokoH 10
[ToyTHBIN KOKOH 90
OnbiTHAS BblknBaeMocTh [Torubmme 0
rpynmna 2 Kugsbie 100
IHoaBMAKHOCTH OTcyTCTBYET 20
MuHuMaIbHas 30
aKTUBHOCTH
AKTHBHEI 50
Oopa3oBanne kokoHa | He o0pa3yroT KOkoH 30
[ToTHBI KOKOH 70
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OnbiTHaA BbrxkuBaeMocThb [ToruOmme 50
rpynmna 3 XKusbie 50
IMonBuKHOCTH OtcyTcTBYET 30
MuHuMaabHas 40
aKTUBHOCTh
AKTHBHBI 30
Oopa3oBanne kokoHa | He o6pa3ytoT KokoH 40
IToJTHBIN KOKOH 60

Hpumelumue: KpAaCHbIM Y6emom 8blO€eICHbl noxkasameiu, Komopbole CyuecCmeeHHo

HUJICE KOHMPOJIAl.
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NudopmanuonHoe NMCbMO - NpeIJiI0KeHHe K COTPYAHUYECTBY




