V MexyHapoIHO# Hay4dHO-TIPAaKTUYECKOM KOH(EepEeHIIUH 1eTeil ’
MOJIOZIEKU «DKOJIOTNYECKOE 00pa30BaHUE B LIEAX YCTOWYMBOTO Pa3BUTHSD)

«I/I3yqe}me BH/I0BOI'0 COCTaBa HaCCKOMbIX-BpeI[I/ITeJIeﬁ CMCIIAHHOTO

Jeca
Yupexnenue: MAY 10 «ATAM» r. Marautoropcka, 10 kiacc
ABTOp padoThI: JlaTteimoBa PenaTta AnekceeBHa

Hay4nblii pykoBoaurtesb: Jlatemosa 3.111., mexaror1omnoaHUTEILHOTO
obpazoBanust MAY J10 «ITAM» r. Marautoropcka
CopyKOBOIUTEIIb!
SIupi0aeBa Bacmiist AxaToBHa
CTapIINi HAyYHBIA COTPYIHUK
Bamkupckoro rocy/1apcTBEHHOTO
3al0BEIHUKA

Marunurtoropck
2023

OrnasjieHue

| 33 11 (<) 3 0/ (T



I'naBa L. JIMTEPATYPHBIT O030P ....ccooiuvviiiieiiiiiiieeeiiiiiie e s siiiee e e s e e e s ssnnee e e e snneeas
[.I OIMHACAHUE MECTA MCCIIEMOBAHIIM .vvvuvneererrrneeersssssesssssnssesesssseesssssnssessesoneeesenns

I.Il DHTOMOMNOT A, ecHast 3HTOMOoJIorusl. Mopdosorus HaceKoOMbIX-

BPECIMTEIICH JIECA .vuvveeutveesireesieeessteeaseeessseessseessseessbeeaseeaabeeesnseesnneesnneesnneeennneas

[IIl DKoJIOruYeCcKHe rpymIbl HACEKOMBIX-BPEIUTEICH JIECA ....evevvreereerireernreennnes
I'maBa I IIPAKTHUECKAS YACTD......ccocuviiiiiieeiiiiessiiieesinessssbeessssseessssseessnsneessssnes 11
[l.I MeToanKu n3y4eHus: HACEKOMBIX-BPEIUTEICH JIECA ......ververrieeriererireerinennns 11
[1LIl' Pe3YIBTATBI MCCHCIOBAHUS ... vvvveessrreessseeesssressssssnnsassnesssssssssssseesssssensssssenssnns 16
338 023007102 17
CIIHCOK JTHTEPATYPDBL.....veeiiiieiiieaiieasiieesiteesstesssbesssesssseessseessssessssessssessnsessssessssees 18
00071 (07 453 517 (TSRS 20

BpellI/ITeJ'H/I Jeca - OpraHu3Mbl, MOBPCKAAIOMME PA3JIMYHBIC 4YaCTH,
OopraHbl M TKaHHU JCPCBLHCB MW KYCTAPHUKOB. B pe3yJIbTaTC HX ACATCIBbHOCTHU

CHIYKAETCSl PUPOCT U TJIOJAOHOIIEHUE PACTeHUH, HApPYIIAIOTCs BO30OHOBJICHUE U
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pPOCT, TMPOUCXOTUT OTMHUPAHHE M TMOBPEKICHHE MPEKIE BCETO IPEBECHUHBI.
[Tonapnsitoiee OOJIBIIMHCTBO BPEAUTENICH Jieca OTHOCATCSA K KJIACCYy HACEKOMBIX.
[Toxxany#i, HaceKOMble OJIMH M3 HEMHOTUX OOBEKTOB MPHUPOJIbI, KOTOPHIE MBI,
HATYpaJIUCTBl MOXKEM HaOJI0AaTh MPAKTHUECKH Kpyrioroguuno. S Bcernaa
WHTEpPECOBAIACh HACEKOMBIMH, B OCOOCHHOCTH HACEKOMBIMHU- BPEIAUTEISIMHU.
Bo3MmoxHO, BpeauTenu Jeca HEYroJHbl YEJOBEKY B €ro Xo03siWCTBEHHOU
JESITEIbHOCTH, HO KaK 4acTh JIECHON 9KOCHCTEMBI- OHH MTPOCTO HEOOXOIUMBI.

OO0beKT uccjieI0BaHusA: HACEKOMBIE CMEIIIAaHHOTO Jieca

IIpenmer ucciie0BaHNUS: HACEKOMBIC-BPEIUTENN CMEIIAHHOTO Jieca.

Lenp muccienoBaHusi: ONPENEINTh, KaKhue HACEKOMBIC-BPEIUTEIN
CMEILIaHHOTO JIeca, OOUTAIOT Ha UCCIIETYEMON TEPPUTOPHH.

3agaum uccie10BaHUA:

1. ITo3HaKOMUTBCS ¢ METOAAMH U3YUEHHsI BpEeAUTENEH Jieca.

2. TlpuMeHUTh Ha TMPAKTUKE METONbl M3YyYEHHS HACEKOMBIX BpEAUTENEH
jeca.

3. [Ipoananu3upoBaTh MOJTYyYEHHBIE PE3YIbTAThI, C/IETATh BBIBOIBI.

IIpakTnyeckass 3HAYUMOCTb — TIPOBEIS WCCICAOBAaHUE, 5 TOIYdy
UH(POPMALIMIO O TOM, KAKUE HACEKOMBbIE-BPEIUTENN CMEIIaHHOTO Jieca OOUTAIOT B
OKpECTHOCTAX JepeBHUM AOnynrazuHo. IlonydeHHble JaHHBIE BO3MOXHO
UCTIONb30BaTh B JANBHEHIINX HCCIENOBAHUSIX M MOHMTOPUHIAX COCTOSIHHS Jieca,
uHbopMalusi aKTyalbHa Ui pPaOOTHMKOB JIECHMYECTB M  bamkupckoro
3alOBEHHKA.

AKTYaJIbHOCTh PadoThl - paboTa MO M3YYEHUIO HACEKOMBIX-BpEIUTENEH
jeca OyleT uHTepecHa pedsTaM, YBIEKAIOIIUMCS OOTaHWKOW, 300JI0THEH, a TaKXKe
paboOTHUKAM JIECCHUYECTB, HAyYHBIM pabOTHUKaM balkupcKoro 3amoBeqHUKA, TaK
KaK TEPPUTOPHUS 3alI0OBEJHIUKA TPAHUUUT C UCCIEAYEMOU TEPPUTOPHUEH.

HoBu3na Tembl ucciaenoBanusi. B mporecce paboThl HaJl UCCIIEJOBAaHUEM,
1 TIO3HAKOMHJIACh C MECTHBIM JIECHUKOM, paboTarommM B bamkupckom

3alOBEAHMKE, XKUTelneM JepeBHU AOmynrasuno Mcmarunoseim Paunem. On



CO00MIMII, YTO B 00A3aHHOCTH JIECHUKA BXOIUT 00X0J] TEPPUTOPUH 3aMOBETHUKA U
IpUIeKaIUX TEPPUTOPUI C LIETBIO BBISIBICHUS BPEIHBIX HACEKOMBIX M OoJie3Hen
aeca. Pe3ynpTaThl MOEro HcCCIEIOBaHHUS IOMOTYT pPAaOOTHUKAM JIECHUYECTB B

OLICHKE COCTOSIHUS JIECHOTO pecypca, HCCIEAyeMOi TEpPUTOPHH.

I'JIABA 1. JlutepaTypHblii 0630p.

.  Onucanme paiioHa ucciaegoBaHu

Mecro uccnenopanus: Pecmy6iauka bamkoprocran, AG3enuIoBCKUi paiioH,
nepeBHs AOmynrazuHo. AO3€IMIOBCKMM pailloH HaxoAauTcs B bamkupckom
3aypaibe B UCHTPAIBHOM €€ 4acTh. 3J€Ch XOJIOJIHAS U CHEXHAS 3UMMa CMEHSIETCS
JKapkuM JietoM. Ha paHHONM TeppuTOpUM KIMMAT pPe3KO KOHTHHEHTAJbHBIMH,
CHEXXHBIM TOKpoB yaepxkuBaercss — 150-165 nueit B romy, Temmeparypa
kosebiercs ot (+33m0 -43°C).Kon- Bo ocaakoB koneoHeTcs mo rogam ot 300 1o
600 MM, B cpeaHem coctaBisist 520 MM B roj. JlepeBHst AOmyirassl HAXOAUTCS B
ropHo-jecHol, B OacceitHe pexku Tynak. Ha paccrossuuu 1.5- 3 kM OT JepeBHU

HaYUHACTCA TCPPUTOPHUS FOCYI[apCTBCHHOFO BaHIKHpCKOFO 3aIIOBCIHHNKA.

Aspynrasuno %
Pecn. BalukoprocTaH, 453625 Q
53.348360, 58.244222

Puc. 1 Mecto uccienoBanusi.

CBowu HaOmoaeHus s mpoBoauia ¢ uroHsg 2022 mo centssops 2022 rona.

1.1l DaTomoJiorusa. JlecHast JHTOMOJIOT U A
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DHTOMOJIOTHSI - HayKa O HACEeKOMBIX (OT TpEeYecKUx CJOB entomon -
Hacekomoe, logos - Hayka) u3yyaeT MUp HaceKOMbIX. COBpeMEHHasi YHTOMOJIOTUs
NpeAcTaBiseT co0oil OypHO pa3BUBAIOINIYIOCS OTpacib OWOJIOTMH, BHOCHUT
CYILIECTBEHHBI BKJIaJ B HAYKy M TECHO CBsS3aHA C NPAKTUKOW. Ee XapakrepHas
OCOOEHHOCTh - MIMPOKUM (POHT HCCIIETOBATEIBCKON U MPAKTHUECKOU pabOThI; B
CBA3M C OTUM B Halle BPEMs DHHTOMOJIOTUS TOAPA3ACISIETCI Ha pAl
CaMOCTOSITENIbHBIX AMCIUILIMH - OOIIYyI0 YHTOMOJIOTHIO, CEIhCKOXO3WCTBEHHYIO
HYHTOMOJIOTHIO, JIECHYI0, MEIUIIMHCKYI0O W BeTepuHapHyto. OOIas sHTOMOJOTHUS
U3y4aeT OCHOBHBbIE OCOOEHHOCTH HAaCEKOMBIX - CTPOCHHME UX Tena, ACSITENIbHOCTh
OpraHoB, 00pa3 *Ku3HH, pazH0oOpaszue (opM U B3aUMOOTHOIIICHHUE CO cpenioi. B

COOTBETCTBUM C 3TUM 0OIIasi SHTOMOJOIHS MOXKET OBbITh MOJpa3zesieHa Ha
Mopdoioruio (C pa3ieIecHUEM €€ Ha Hapy>KHYI0 MOP(OJIOTHIO, WIIH SHA0OHOMHUIO, U
BHYTPEHHIOIO, WJIM aHATOMMIO),(PU3UOJIOTHIO, OMOJIOTHIO B Y3KOM CMBICIIE CJIOBA,
CUCTEMATHKY U KJI1acCU(PUKAIINIO, SKOJIOTHIO.

JlecHast sHTOMOJIOTHSI U3y4aeT 00pa3 KU3HU OOUTAIONMIMX B JIECAXHACEKOMBIX, MX
B3aMMOCBSI3M C JPEBECHBIMH IOPOJAMU M JIECHBIMU HACaXACHUSAMH, NPUYHUHBI
MacCCOBBIX pa3MHOKEHUI, MPUHOCUMBIE Bpe UIob3y. Hapsay ¢ aTum uzyvarorcs
SHTOMOGAru u O0OJIe3HU BPEIHBIX JIECHBIX HACEKOMBIX, TEXHHUUECKHUE CPEJCTBAa U
Mepbl O00prObI ¢ BpeauTensMu.BpenHbsle HacekoMmble MOBPEXKIAIOT JIPEBECHBIC
nopoAbl HE TOJBKO B JieCaX, HO W B JIEKOPATUBHBIX IOCAJKax, MapKax, B
MOJIC3ALIUTHBIX JIECHBIX I0JIOCAX M NMUTOMHHUKAx. 37€Ch MHOr0 CHEeIM(PUYHBIX
BUJIOB BpeauTenend. X OMONOrust u 3KOJIOTMS 4acTO OTIMYHBI OT OOHUTaTenen
aecoB. OTIMYHBI U Mepbl 00pbOBI ¢ HUMU. OJIHAKO 10 CUX MOP OHM TaKXKe CIyKaT
NpPEeAMETOM H3YyYEeHHUS] JIECHOW SHTOMOJIOTHH. 3aJadyeil JIeCHOM HSHTOMOJIOTUU
SABJISIETCS Hay4yHas pa3pab0TKa METOJ0B OOpbObI C BpPEAHBIMH JIECHBIMU
HaceKOMbIMU. JlecHass 3HTOMOJIOTMS, BO3HHMKJIA B CBSI3M C HYXJAMHU JIECHOTO
XO034MCTBAMHM CIIY)KAT HAYYHOM OCHOBOM, Ha KOTOPOM Pa3BUBAETCS 3AILMTA Jieca OT

BpeauTesiel u 00Ie3He.



Mopdomorust HaCeKOMBIX — 3TO HCCIICIOBAHNE U OMUCAaHUE (PU3UIECKOM
¢dbopMbl HaceKOMbIX. Mop(}o-3KOJIOoTHYEeCKHe alalTalliid HACEKOMBIX K OOMTaHHUIO
B JpeBECHMHE, B IIOYBEHHOW, B BO3AYIIHOMW Cpele XOpOIIO BHJIHBI Cpeau
HACEKOMBIX BpeIuTeNel jeca. TO U OCOOCHHOCTH CTPOCHHsI pOTOBOTO ammapara
,OCHOBHBIM U 0oJiee TNPUMUTHUBHBIM THUIIOM POTOBOTO ammapaTta SBISIOTCS
IPBI3YIINE POTOBBIE OPTaHbl, CBOMCTBEHHBIE OOJIIINHCTBY JIECHBIX HACEKOMBIX.

2020 roxy mpecc-cmyx00it Pocnecozammrel PD, Ha ananmu3e pe3ynbpTaToB
rOCyAapCTBEHHOTO  JIECOMATOJOTMYECKOTO  MOHUTOPHUHTa  JIECOB,  Oblia
MPEACTaBIICHA aKTyalbHas HWHGOpMANus O NPUYWHAX TOBPEKICHUN JIECHBIX
HacaxaeHui Poccun. [1pu n3ydeHnrn KOCMHUYECKUX CHUMKOB BBISIBJICHBI PU3HAKA
MOBPEXK/ICHUS JIECOB Ha TIJIOMIAIU CBBIIIE 7 MJTH. TeKTapoB. [ TaBHBIMU MpUYUHAMUA
MOBPEXJCHUN CTalu JieCHbIe mOxaphl (68%) u HacexkoMmble-BpeautTenn (24%). K
tomy xe, ¢ 2010 r. B 3aypanbe u YenssOMHCKON 001aCTH €KEroHO OOBABISIOTCS
Ype3BbIUYAMHbBIE  CUTyallMM B CBA3M C  YIpo30M  pacrpocTpaHEHUs
SHTOMOBPEIUTENEH U YHUUYTOKEHHUSI OTPOMHBIX TUIOIIAJEH Jieca.

[ToBpexeHne 1eCOB HACEKOMBIMH — BpeauTessiMu 24%! 3a nocinegnue tpu
roga B PecnyOnmke bamkopTrocTaH OTMEYEHBI MUTPHPYIONIUE TPYIITHAPOBKU
HemapHoro Imenkomnpsiga. Ilpu  oOcnemoBanuu B Jecax bamkupckoro
3amoBenHuka, ¢ 2019 r. 3aMeTHO YyBEJIMYEHHUE YHUCIECHHOCTH 0CO00 OMAacCHBIX
BpeAUTENIeH Jeca, HaXOAAIIUXCS B JCTPECCUBHOM COCTOSHUU B MPEIbIAYIINE
TOJIbl: M3 XBOC-TPhI3YIIMX— IICIKONpsa-MoHameHka (Ocneria monacha L.), peixuit
cocHoBblii bk (Neodiprion sertifer Geoffr.), cubupckuit tenxonpsia
(Dendrolimus superans Butler); u3 JIUCTOrpBI3YIIMX—HEMAPHBIA MIEITKOMIPST
(Ocneria dispar L.); u3 CTBOJOBBIX BpeauTelel Jieca—COCHOBas 3j1aTKa
yerbipexToueunas (Anthaxia quadripunctata L.), Oonbmioli COCHOBBIN Jy0Oen
(Blastophagus  piniperda L.), wu4epHblii cocHOBBIi ycau (Monochamus
galloprovincialis Oliv.), ycau unkBuszutop (Rhagium inquisitor L.), ctenorpad-
kopoen 6-3youatsiii (Ips sexdentatus Boern.), Emé B 2020 r. Ha Tepputopuu

bamkupckux 7ecoB OBUIM  BBIABJICHBI EIMHUYHBIE 0COOM wmmaro 06abodex



MOHAIIIEHKU U HEMApHOTO MIETKONPSIIa, B TOM YHUCIIE — €AUHUYHBIC KIaIKU. A yKe
B 2021 r menkomnpsiaMyd HEMAPHBIM U MOHAIIEHKOW BBISBJIEHO MOPAKEHUE BCEX
TpeX TUIIOB OCHOBHBIX JIECHBIX COOOIECTB: OEepe30BbIX HAaCAXKJECHUN, OEpe30BO-
COCHOBBIX, COCHOBO-0€pE30BBIX.

B konme aBrycra—2021 roja BriepBble OOHapy>KE€HbI KIIAJKH HEMapHOIO
HISJIKOTIPSAJIa Ha COCHaX, TOTJIa KaK B CEPElIMHE HIONS OTMEYAINCh €IUHUYHBIC
KJIaJKH TOJIbKO Ha 6epese. C cepenunbl utons 2021 roma oTMevancs akTUBHBIHN JIeT
cudupckoro 1menkonpsaa (Dendrolimus superans Butler), cocHoBoii cOBKH
(Panolis flammea Schiff.), myrosoro moteutbka (Loxostege sticticalis LA Tak e
MaCCOBBII JIET OOSPBINTHUIIEI OOBIKHOBEHHOU (Aporia crataegi L.), B ceHrsope -
JeT JYyroBOro MoThUIbKA. M3Becten ucropuueckuit dakrt, B 1929-1933 romax
M3BECTHBIM 300JI0r- 3HTOMOJOr [lonmoxkenueB IILA. ykaszam, 4TO OTrpOMHBIE
IUIOMIAM HAIUX FOXKHO-YPaJbCKUX JIECOB BBICOXJM HMEHHO MO TIPUYMHE
MacCOBOTO MOPaXKEHUsI CUOMPCKUM IIeaKonpsiioM. To ecTb Ha JaHHBI MOMEHT
CYLLECTBYET yIrpo3a MOTEPU OIPOMHBIX MACCHUBOB OaIIKMPCKOIO Jieca H3-3a
NOpaXEHUsI CHOMPCKUM LIEIKOTIPSAIOM.

VYuéHble CBA3BIBAIOT AaKTUBHOE YyBEIMUEHUE YHCIECHHOCTH BpEIUTEICH Kak
BUJOBOM, TaK U KOJINYECTBEHHBIN C U3MEHEHUEM KIIMMATA.

1.1V Dkosornyeckue rpynmnbl HaCeKOMbIX-BPeAUTeJIeH Jieca

C ydyetoM BBIOOpa KOPMOBOTO pacTEHUs, CrIOcoOa MUTAHUS, JOKATU3aluU
HAa OpraHax H XapakTepa HAHOCHUMBIX TOBPEXICHUN, JECHBIX HACEKOMBbIX-
BpeAUTEIeH MOXKHO pa3AeNuTh Ha HECKONbKO rpynmn. Te, KTo HamamaeT Ha
3IOPOBBIC PACTCHMSI, HA3bIBAIOTCA TEPBUYHBIC, a Ha OONBbHBIE M OCIabJIECHHBIC
MEPBUYHBIMH HACEKOMBIMHA — BTOPUYHBIE.

Bpeautenu xBou u nucTBbl HacekOMBIX, MUTAIONINXCS JINCTBOM MITM XBOCH,
BEIIUKOE MHOXeCTBO. Kak mpaBmiio, TOBPEXACHUS HAHOCAT TyCEHHIIBI
YEIyEKPbUIBIX (6abouek), JIMYUHKH IIPEACTABUTEIIECH oTpsiaa

NMECPCIIOHYATOKPBIIBIX (HI/IJ'H)HII/IKOB), KYKOB-JIMCTOCAOB M JAPYIUX HACCKOMBIX.



MoJiofpie TUYUHKHA BBICTAIOT MSTKAE TKAaHU XBOW M JINCThEB, 4, CTAHOBSCH
cTapiie, J00UparoTCs 10 MOYEK, TOJICTHIX JIUCTHEB U JaKe TOOEroB.

JIMCTOrphI3yIIIUM HACEKOMBIM CBOMCTBEHEH OTKPBITHI 00pa3 >KHU3HHU,
BBICOKAsl TUIOJOBHUTOCTh, KYYHOCTh B OTKJIAJBIBAHUW SUIl, CIIOCOOHOCTH K
MUTpALMSIM TyTeM TEpenoi3aHuii win repeneToB. [Ipu Bcmbllikax MaccoBOIO
Pa3MHOXKEHHUS KOJOHUM HACEKOMBIX CHJIBHO 00BEAI0T KPOHBI JIEPEBHEB, BHI3bIBAS
MOCIIEAYIOIEE YChIXaHHUE IEPEBHEB. 32 OTHOCUTEIHLHO KOPOTKOE BPEMs BPEIUTENN
MOTYT paclpOCTPAHUTLCS Ha COTHH F€KTapOB, HAHOCA PACTEHUSIM HEMONPaBUMbBIN
Bpea. Hambonee 49yBCTBUTENBHBI K JESITEIBHOCTH JIMCTOTPHI3YIIMX Iapa3UTOB
MOPOJbI TEMHOXBOWHBIX JIEPEBBEB — €J1b, MUXTA, KEAPOBas COCHA. JIMCTBEHHBIC
JIEpPEeBbsl CIIOCOOHBI BBIJAEP)KATh MHOTOKpPATHBIE TOBPEXKJIEHUS JTUCTBHI. [IpunsITO
CUMTaTh, YTO YBEIWYCHHWE YHUCICHHOCTH IMApa3UTOB (HEMAPHOTO MICITKOMPS/IA,
COCHOBBIX TIAJICHUIIBI, COBKH, WWIWJIbIIMKA W JIp.) HOpUypoueHo K (dazam
COJIHEYHOM aKTUBHOCTH, HO MEXaHU3M ATOTO SIBJICHUS €IIIe HE U3yUeH.

Bpenutenn cTtBOOB. Ha cTBOJMIaXx 0OMTAaeT MHOXKECTBO HACEKOMBIX-
BpPEIUTENCH, OTHOCSIIMXCS K CIEAyIMmMM oTpsanaM: JKeCTKOKPBUIbIX (KyKU
3JIATKH, KOPOEIbI, JTOJTOHOCHKH, ycaud); IlepenOHYaTOKpBUIBIX (POTOXBOCTHI,
keupuapun); Yenryekpbutblx (0a00YKHM CTEKJISTHHUIBI, JAPEBOTOYIIBI). OTHU
BpEAUTENIM OOBIYHO PA3BUBAIOTCS MOJ] CJIOEM KOPhl U B JPEBECHHE BETOK U
CTBOJIOB. JIMUMHKM TPOTPHI3AIOT B IUIOTHBIX TKAHAX XOABI Pa3HOOOpa3HOM
KOH(pUrypanmu, XxapakTepHbie ISl KaXkJI0T0 BHJIa HACEKOMOI0, YTO CIIOCOOCTBYET
YCBIXaHWIO BETBEH WM BCEr0 JepeBa, MOPAXKEHUIO JIPEBECHBIX TKaHEH.
[ToBpekIEHUS OT CTBOJIOBBIX BPEAUTENICH MOTYT OBITh KaK HE3HAYUTEIIbHBIC, TaK U
cymectBeHHble. Kopoenbl ry0aT Kopy U cO3/1al0T TTOBEPXHOCTHYIO YEPBOTOUYHHY.
Ycaun © HEKOTOphIe BHIBI 3JIaTOK AOOUpArOTCS 10 3a00JOHHOW 4YacTH,
pE3yNbTaTOM YETO SIBIISETCS HErNyOoKas 4epBOTOYMHA. A BOT JAPEBOTOYIIBI U
ycaud MPOHUKAIOT TTyOOKO, TEM CaMbIM 3HAYUTEIHHO 0OECIICHUBAIOT IPEBECUHY.
OTH HaceKoMble — BTOpPHYHBIE Bpeautenu. OHU HE OKKYMHPYIOT 3I0POBBIC

ACPECBbi: CCIIATCA HAa BHCITHEC 310POBEBIX, HO OCJ'Ia6J'IeHHBIX, CBG)KCCPY6J'ICHHBIX nJIn



cyxoctoe. Hacexkomble, mOBpexIarOlMe KOPHU ,K OTOM TPyHIe BpeAuTeNIeH
OTHOCSITCSL ~YJIEHUCTOHOTHWE, oOurtaroume B nouBe. (OcoOyi OMacHOCTh
MPEACTABIAIOT JUYMHKU TUIACTUHYATOYCHIX JKYKOB, MPOBOJOYHUKOB (3KYKOB-
HIEJIKYHOB), YEPHOTEJIOK (JOKHONPOBOJOYHUKOB) M JPYIMX HACEKOMBIX,
KUBYIIMX U OTKJIAIbIBAIONIMX B TMouBe siiiia. KOpHEBbIe BpeauTenn BHIOMPAIOTCS
Ha TOBEPXHOCTh JHUIIb JUIA CIHApUBaHUSA WIM JONOJHUTENBHOTO MUTAHUS.
JIMYMHKM aKTUBHO MPOKJIAABIBAIOT MOJ 3€MJIEH XOJbl, HAThIKAasACh HA KOPEUIKU H
noenast ux. IlouBooOuTaroniyie BpeAUTeId MHOTOsIAHBL. B 3TOM UM 3akimrouaercs
OCHOBHAsl OMACHOCTh OT WX JKU3HeAesITeNbHOCTU. OCOOEHHO CTpajaroT OT HHX
MOJIOZIbI€ HACAXKICHUS.

B rpynny Bpeauteneil miOgoB U CEMSH OTHOCATCS Pa3iIMYHBIE BB
0a0o4eK (JIMCTOBEPTKH, OTHEBKH), MyX, KOMapoB, )KYKOB. OHU MUTAIOTCSI TKAHAMHU
OpraHOB PENPOAYKIUU PACTEHHUIN — IIBETOYHBIX IMOYEK, IIIOJOB, CEMSH, IIMIICK.
OcoOeHHOCTh pa3MHOXKEHHMSI W Pa3BUTHSI OITHUX HACEKOMBIX OINpEAeIsieTcs
cnenuukoil uX pacnpOocTtpaHeHusa. Kak mnpaBwio, HanmaaeHWIO JaHHBIX
BpEIUTENEH MOJIBEPraloTCs JIECHBIE MOCAAKW, BCTYNHUBIINE B AKTUBHBIA MEPHUOJ
MJI0/IOHOIIEHUs. Bpenurenu gaHHOW KaTerOpuu HAHOCAT KOJOCCAIBHBIN yIiepO
jecHoi 30He, yHuuToxkas a0 50% (a mnorma u 100%) cemsin. IloBpexnenue
TEHEPaTUBHBIX OPraHOB PACTEHHH MPEMSITCTBYET BO300HOBIICHUIO JPEBECHBIX
nopoA. CKpbITBIM 00pa3 KU3HHU, a TAKKE pa300UIEHHOCTh MOIMYJISIUN 3aTPYyIHSET

MOHHUTOPHHI' UX YHUCJICHHOCTHU U, COOTBCTCTBCHHO, 60pb6y C HUMMU.

I'naga II. IIpakTuyeckast 4acTb

1. MeToauku u3y4eHHs1 HACEKOMBIX-BpeauTeJIeil jeca

Marepuan mis uccienoBanus Obul coOpaH B uioHe-aBrycte 2022 ropa.
[ToronHble ycnmoBUsi BO BpeMsi TMPOBEAEHHUs HCCleAoBaHUsA: 0Oe300yayHo,
temriepatypa Bozayxa 18-28 °C. JloxxmiuBasi morojia B Hayajie HIOHS, COJTHEUHAS
cyxas moroga 0e3 JOXIed 10 KOHIa aBrycTa. MECTHOCTh IS HM3ydeHUs

BpeAUTENIe -HACEKOMBIX Jieca MHTEPECHa TeM, YTO Ha paccTosiHuu 1.5-3 kM ot



nepeBHU AOaynrassl Haxoautcs bamkupckuit 3amoBeAHUK. Bo BpeMs skckypcun B
3allOBEAHUK M OOLIEHUS C HAy4yHbIM COTpyJHUKOM SlHbiOaeBoi Bacunéii
AxaToBHOH, OblIa mOMyyeHa UHH(OpMamusg O TOM, YTO HAa TEPPUTOPHUHU
3al0BEJHUKA B IOCIEAHUE TOJAbl NMOSBWINCH HACEKOMBIC- BPEIMTENH, PAHEE HE
BCTpEUAIOLMECS] B HAllled MPHUPOIHOMN 30HE, TaKME KaK CHOMPCKUN IIEIKOMPSI.
KoneuHo, HaM OBl XOTEJIOCh HCKIIOYUTH BO3MOXHOCTH TOSIBICHUS CHUOUPCKOIrO
HICJKONpsila Ha Mpuieraromeid K aepeBHe Tepputopun. COop Marepuana Mo
UCCIIEIOBATENBCKOM paboTe IPOXOAWII B paguyce 1 KM oT AepeBHU AOaynrasbl.

JIns u3ydeHus BpeauTeNed CMEIIaHHOTO Jieca ObUIM  UCIOJIb30BaHbI
CJIEAYIOIINE HAYYHBIE METO/IBI:

1. Meton ~ MOpPPOMETPUUECKHX  XapaKTEPUCTHK. Onpenenenne
HAaCEKOMBIX I10 BHEIIIHEMY BUIY.

2. Meron n3yueHus MWIOTHOCTH mocenernus (T .1 am 2). s kopoenos
IIOJIMTAMOB IOJICYUTHIBACTCS -CYMMAapHOE YUCJIO KaMep U MAaTOYHBIX XOJOB, JJIA
MOHOTaMOB-y/IBOGHHOE YHCJI0 MAaTOYHBIX XOJ0B Ha 1 AM?3acei€HHON JaHHBIM
BUJIOM IIOBEPXHOCTH CTBOJIA. IIIOTHOCTH TmOCEneHMs Ui ycayel, 37aToK,
CMOJIEBOK M Jp.- 3TO YHUCJIO JIMYMHOK WIM HUX YXOJ BriayOb ApeBecUHBI ( s
HEKOTOPBIX ycayell, Takke 4ucio Haceuek Ha 1 nm? 3acenéHHON MOBEPXHOCTU
CTBOJIA.

3. Merton u3ydeHuss XBOE M JIMCTOTPBI3YIINX HACEKOMBIX-BPEINUTEIIEH.
VYuér Bpeautesneil MpoBOAUTCS MPH MOMOIIM MPOOHBIX MIOMAI0K. CylIIeCTBYIOT

OHpCI[eHéHHBIC mapamMceTpbl AJIsI PpPa3HbIX BHUAOB XBOC€ MW JIMCTOI'PBISYHIHUX

HAaCEKOMBIX.
Tabnuma 1.
Pa3mep npoOHOM MIOIAIKH ISl pa3IMYHBIX BUIOB XBOE U JIMCTOTPHI3YILIUX
HAaCEKOMBIX.
Bun Hacekomoro OntumanbHBIN pazMep IIOMIAIKI
M2 cM*cM
CocHoBast coBKa 0.25 25*100
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CocHoBag
AAEIULA
COCHOBBIN

HIEJIKONPST

3Bé3MUaTeIii  TKaY- 0.25 25*100

IMMJIMJIIBIITHUK

PeoKMii  COCHOBBIM 0.125 25*50
MUK
OOBIKHOBEHHBIH

COCHOBBIN NWJINJIBIIAK

JIJisi KauecTBEHHOTO y4€Ta HEO0OXOJAMMO MPOBECTH TIHIATEIBHBIA OCMOTP
MOYBbl W TOJCTUIIKM Ha BCIO TINyOMHY 3aneranusi Bpeautens. Heobxommmo
YUYUTBIBATh BCEX HACEKOMBIX.

4 Meton mnepeceueHuil. [lpm yd€re IUIOTHOCTH TOCEJIEHHS KOPOEIOB,
OIpeJIeNICHUE MPOMCXOUT C TIOMOIIBbIO MeJia Wik HUTKH. [2]. Ha cTBone nepesa, B
MECTE CHSTHS KOPBI TMPOKIAABIBAIOT MpoAoibHbie JauHUU 10 50 cm. Ilocme
noAcy€Ta IMEPEeCEUCHH, ONMPEAENSIIOT CPEeIHEe KOJIMYECTBO IepeceueHuil Ha |
MTOTOHHBIN JEHUMETP.

5. Y4€r KopoenoB Mo BXOJHBIM M JETHBIM OTBepcTUsM. [lomcunTeiBaercs
KOJIMYECTBO BXOJIHBIX OTBEPCTHM 0€3 CHATHUSA KOPBI C JepeBa. UHMCIIO BXOIHBIX

OTBEPCTUH YMHOXaIOT Ha KOJINYECTBO poaurenen B
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Puc. 216. C —F. ®opma Gpioika kopoena 3aloaonnmnka n xoian kopoeaos. € — no Cnecus-

ueny, D, E — n3 Xonoaxkosckoro, F — n3 Wepwpesa. C — Oepesonwii 3a6ononunx  Sco-
Iytus ratzeburgi, D — 0TneMaToK ero Xoa0oB wa Kope. Bokoubie “acT nocTpoliku cpesaum;
£ — orpyGok cTeona Gepeant u Opaunsie NpUIOTI; F — CXeMa X0/10B KOpoeaa crenorpada I ps

sexdentalus, B NPAROM HIKHEM MATOMHOM XO0/1¢ JIHYHHKOBBIE XOAbI HE HAYaTH,

@~ MATOMHHA XON, @) — BEPXHMA MATONHBA XON, Gy — TO e MIOKHHA, b — BPANHLIE NPMIOTM, € — DXOA~
HOE OTHEPCTHE MATOUMOrO Xoan, d — OPA'tMAA KAMEPA, € — ANYNMKOBME XOAM, [ — KOAMOCILKM  anA
OFKNAAKH ML,
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XOAbl OEPASYIOLWME CIIOXHYIO ®UIYPY (xopoeasi)

PucyHnox 2 - DiieMeHTHI CTpOEHUS X0/1a TTOJIMTaMHOTO KOpOea;

1 - BXoHOE OTBEpCTHE, BXOIHOM KaHa, 2 - OpayHas KaMepa; 3 - MaTOYHBIH

X0J; 4 - AULEBbIC KaMePhl; 5 - IMUMHOYHBIE XOJIbI; 6 - KYKOJIOUHBIE KOJIBIOCIbKHU.
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3HaHHWE TUIIOB HOBpe)KI[eHI/Iﬁ KOpOoCaaMu IIO3BOJIACT B IIPAKTUKE IMHUPOKO
IMOJIB30BATBHCA ONPCACINTCIICM HOBp@)KI[GHHﬁ, INPpUMCHAA Cro Jisi YCTAHOBJICHUA
BHUAOBOIO COCTaBa KOpPOCOOB B oOdYarax MHX pa3MHO)I(€HI/I}I.XOI[BI KOpPOCa0B
HACTOJIBKO THIIMYHBI [AJIA KaXa0ro BHAA, YTO IIO3BOJKICT MHOI'O JICTYC
YCTaHaBJIMBATH BHIIOBOﬁ COCTaB KOpoCaOB, IIO CPAaBHCHHUIO C OIIPCACIICHHUCM II0

¢daze umaro.

Pucynox 3 - Cxema KOpOEIHBIX XOJOB: MOHOTaMHBIX KOopoenoB (A —
IIPOCTOW MPOAOJIbHBIA, ' — mpocToil monepeunsid, [l — MPOCTON MOINEPEYHBINA B
BUJI€ ABYCTOPOHHEUW CKOOKH; MOJIUTaMHBIX KOpoe10B (b — CIOXKHBIN NpO10JIbHBIMH,
B - 3Be3muareiii ¢ NMpPOAOJILHOM OpueHTauueun, E - 3Be3auarsiil ¢ MONnepevyHoOn
opueHtanuen, XX - 3Be3guatTeii, 3 - X0 B BUAE IUIOMIAAKU C PACXOAAIIUMUCA
JIMYMHKOBBIMU X0JaMu, U - ceMEHHBIN JIMYMHKOBBIM X0/ OT ANIEBOM KaMmepsl, K,

JI, M - necTHUYHBIE X0l KOPOEIOB APEBECUHHUKOB B CTBOJIE JIEPEBA.
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Pucynok 4 — CxeMa TUITUYHOTO MOCEJICHUSI KOPOEIOB Ha MPEIMOYUTACMBIX
yacTsx jaepena (1mo: XaputoHoBa, 1994): A — Ha cocHe: 1 — kopoen ctenorpad, 2 —
OOJBITION COCHOBBINA JyOoes, 3 —BaJeKHBIH Kopoed, 4 — Kopoes MoXKapuil, 5 —
COCHOBBI KOPOEHI-KpOIlKa, 6 — Majblii COCHOBBIM JyOoen, 7 — BEpIIMHHBIN
Kopoen, 8 — 4eThlpex3yOblii TpaBep, 9 nBy3yObIii rpaBep, 10 — TOHKOXOMHBIN
ny6oen, 11 — cOCHOBBIN KOPHEKUI.

b — na enu: 1- GosbIoi enoBwIid Ty00oea — AEHAPOKTOH, 2 — Tunorpad, 3 -
KOpOeA-IBOWHUK, 4 — MyImUCThIN JIyooea (monurpad), 5 — 0ObIKHOBEHHBIN TpaBep,

6 - eTOBBIN KOPHEXKMUIL.
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I1.11 Hacexomble- BpeauTe/ i CMEIIAHHOTO Jieca, 00HAPYKeHHbIe MHOI

B OKPECTHOCTSIX JIepeBHU AOYJTra3uHo

JJist u3y4eHus: BpeIuTeNu Jieca, sl B3sijla caMble MTPOCThIE METOAMKH,
KOTOphIe Morjia Obl cama OCYIIeCTBUTH. llepBbIii MeTOHA, H3y4yeHUsI XBOE U
JUCTOTPBI3YIIUX HACEKOMBIX-BpeauTenel. YU€T BpeauTeneil MpoBOAUTCA MPH
MOMOIIY NMPOOHOM Iomaaku. S e€ 3anoxuia B XBOMHOM Jiecy, pa3Mep IJIOMAIKN
25cm™*  100cM, rayomna 25 cm (cm. [lpwmn.2 Puc.l). IIpoOwl TIIATEIHHO
OTCOPTHPOBAHBI, B PE3yJIbTaTe aHaNM3a MPOO 5 HAIlJIa OCTAHKU KYKOJIKM COCHOBOM
COBKHU Y KYKOJIKH COCHOBOM TISIICITUIIBI.

OnuH U3 TOCTYITHBIX JI MEHSI METOJIOB — 9TO METO/T IEPECCUCHHM.
[1]. S mamuia moBpeXAEHHOE AEPEBO, CHsJA C HErO KOpY, Ha CTBOJIC JIepeBa, B
MECTe CHSTHS, KOPBI MPOJIOKHMIA TPOAOJbHBIE JUHUU 10 50 cM, Tpu MOMOIIH
Hutu. [locne sTOro mpoBena MOJACYET TNEPECEUCHU, ONpenenuiIa CpeaHee
KOJIMYECTBO TepecedeHuid Ha 1 moronHbid aerumerp. Okazanoch 7 ocoOei. (cM.
[Mpun.2 Puc.2).

Taxke s mnpoBoAWiIa TOJICYET KOPOENOB MO BXOJHBIM U JIETHBIM
oTBepcTUsM. [IpuMeHmIa METOT N3yUYEHHUS TUIOTHOCTH TIOCENICHUS JIJIT KOPOEIOB.
[TopcunTana KOMMYECTBO BXOJHBIX OTBEPCTHI O€3 CHATHUSA KOPHI C JepeBa. 3aTeM
NEPEMHOXKHIIA KOJTMYEeCTBO (OTBEPCTHS JEaeT caMell) Ha KOJUYECTBO POIMTENICH
B ceMbe, 6-10 camok. (cm. Ilpun.l Ta6n.1l). Camkm otkiaapBaior g0 100 sui B
ce30H. Ho 7151 3TOTO HY’KHO TOYHO 3HATh, UTO 32 HACEKOMOE -BPEIUTEIh OCTABUIIO
BXOJIHBIC U JIETHBIC OTBEPCTHSA. MaTOUHBIE XOBI MPSAMBIE, TIPOJAOJIbHBIC JJIMHOHN 10
12 cM, oTnedarpIBaroImpecs Ha 3a0010HU. JIMUMHOYHBIE XOABI YacThIC, JTMHHBIC,
BOJTHOOOpAa3HbIC, N3BUBAIOIINECS, 3aKAHYMBAIOIINECS KYKOJIOYHON KOIBIOETHKON B
kope (cMm. Ilpmn.2 Puc.2,3). Bmonb MarodyHoro xoja Ha IMOBEPXHOCTH KOPBI
PacroJIOKEHBI XOPOIIO 3aMETHBIE KPYIJIble, KaKk OBl TPOCTEICHHBIC IPOOBIO
OTBEPCTHUS, CIyKAIHUE JJII PETYyJIUPOBAHUS BIAKHOCTH B TKaHSIX JepeBa B paiioHe

pacrosioskeHusi MarouHoro xoza. (cm. [pun.2 Puc.4).
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[To xapakTepy OTBepCTHH M JWIMHOYHBIX X0A0B (cM. [Ipmir.2 Puc.5). s
ONpENENuIa, 4TO 3TO OepE30BbId 3a00JIOHHUK, MOATBEPXKICHUE S MOJy4dHsIa
onpeaenus tuuuHKU (cM. [Tpuir.2 Puc.6).

[lo xapakTepHOMY IOBPEXACHUIO CTBOJOB COCHBI, S Ompenenwia emie
OJTHOTO BPEIUTEINIA-4eThIPEXTOUCUHYI0 31matky[l], KkoTopas mocensercs Ha
oca0JICHHBIX IEPEBBAX, KEPAHAKOBOro Bo3pacrta. (cm. Ipun.2 Puc.7, 8).

[lo nuurHKaM, HaIECHHBIM Ha MOBPEXAEHHBIX CTBOJAX COCHBI (cM. [Ipmir.2
Puc.9). a Taxke 1Mo XapakTepHBIM TOBPESKACHUSAM JpeBecuHbl (cMm. Ilpwmim.2
Puc.10), s onpeaenuia BpequTelis- 4€pHOr0 COCHOBOT'O ycaya.

Tak e Mo XapaKTepHbIM MOBPEXACHUSAM JAPEBECHHBI CMOTJIA ONPEACIIUTh
MaJIoro cocHoBoro Jyboema. (cm. Ilpwin.2 Puc.11l). u OOJBIIOrO COCHOBOTO
ay6oena (cm. Ipwmi.2 Puc.12).

Ha ocune wmHOI ObUT HaifJieH KpacHOTPYIbIM MypaBei IpeBOTOYEII-
BpEAUTENIb JIPEBECUHBI, OMNpeNeiia MPUMEHUB METOJl MOPHOMETPUUECKHUX

xapaktepucThk (cMm. [Tpuin.2 Puc.13).

Pe3yabTaThl HCC/IEI0BAHMS

A u3yuuna auTepaTypy MO HACEKOMBIM-BpEIUTENSIM Jieca. [lo3HakoMuiiach
C MNPOCTBIMU METOAUKAMHU U3YUYEHUSI HACEKOMBIX-BPEAUTENEH Jieca U MPUMEHHIIA
ux Ha npaktuke. Onpeneisuia HaWJEHHBIX MHOW HACEKOMBIX-BPEOUTENEH IO
MPOAYKTaM KU3HEAEATEIbHOCTH, JIMYMHKAM H B3pPOCJIBIM HAceKombiM. B
pe3yabpTaTe CBOErO MCCIEIOBAHMS S ONPEACIINIA 8 BUIOB HACEKOMBIX-BPEIUTEIIEH
cMelniaHHoro Jeca. Mmu oka3zanuch CTBOJIOBBIE BpeAMTENN O€pE3bl, COCHBI
0OBIKHOBEHHOM 1 OCHHBI. 51 onpenennia 8 BUIOB HACEKOMBIX-BpeauTeei. [2].

CocHoBas coBka (;1at. Panolis flammea)

Cocnogas msaenuiia Bupalus (Fidonia) piniarius L.

bepézonnrit 3a00monnuk Scolytus ratzeburgi Jans.

YereipéxToueunas 3maTka Anthaxia quadripunctata

Ycau uepHbiit cocHoBbIii — Monochamus gallopovincialis Ol.
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JIy6oen cocHoBbIi Mastblii — Tomicus (Blastophagus) minor Hart.
Bonbimoit cocHoBrIl Jiydoea-Blastophagus piniperda
KpacHorpynplii  MypaBel-ApeBOTOYEl[, WM TUTAHTCKUHA  MYpaBew-.

Camponotus herculeanus

BbiBOADLI

S m3yunna JUTEpaTypy IO HACEKOMBIM-BPEIUTENSIM CMEIIAHHOTO Jieca.
V3Hama. 4YTO BpeAUTEeNH JIENATCA HA KOPHEBBIX BpEIUTENEH, XBOE U
JUCTOTPBI3YLIME, CTBOJIOBBIE BPEIUTENW, BpPEIUTENU IUIOJOB M CEMSH.
[lo3zHakoMWIach C pPa3IU4YHBIMM METOJAMHM HM3YYEHHUS JIPEBECHBIX HACEKOMBIX
BpEAUTENEH, BBIOpAB IJsl JUYHOro ce0sd HauOoyiee MPOCThIE W IMPUEMIIEMBIE.
HacexkoMble-BpeauTenn, KOTOPBIX I ONPEAEINIIa MOKHO OTHECTH K JBYM IpyIIIaM
XBOETPBI3yIIHe (TSISIUIBI, COBKH),CTBOJIOBBIC BPEAUTEIU-KOPOE bl (3a00I0HHUK,
ny0oenbl, ycauu, 371aTKH, TPEBOTOYIIBI).

51 noHMMaro, YTO pe3yJbTaThl, OJYYEHHBIE MHOM OYE€Hb MaJlbl, BO3MOXHO 5
U3y4YWJia TOJBKO JECATYI0 YacTh HACEKOMBIX-BpEAUTENEH, OOUTAIOUMX Ha
TEPPUTOPUU OKpECTHOCTEW nepeBHH AOnynrasuHo. B mocnenyrommue rojsl s
IUIAHUPYIO TPOAOJKUTH CBOIO pabOTy MO H3YYEHHMIO HACEKOMBIX-BpeauTesen
CMEIIaHHOIO Jieca, IUIAHUPYIO OCBOMTH METOJbl KOJIMYECTBEHHOIO yuéTa
HAaCEKOMBIX-BpEUTeNeH, a TakkKe U3Yy4YUThb Mepbl OOphObl C HACEKOMBIMH-

BpCOAUTCIIAMMU JICCa.
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Ipuioxenue

[Tpunoxenue 1

Tabmuia 1
Pacuét npeanonoxuTeTbHOro KOJIMIeCTBa TMINHOK
O6epé30Boro 3a00JTOHHUKA.
Koun- Ko Kommuec B
BO - TBO SIHII c
OTBEp BO OTKJIa bl e
CTHH ca BaeMBbIX r
(1t) MO CaMKOH B 0
K B (oxom0
ce 10 mT) I
Mb T
e
(1
T)
7 6- 10 4
10 2
0

Kon-Bo OTBepCTI/Iﬁ *KO0JI-BO CAMOK*KOJI-BO SIAI= KOJI-BO

JIMYUHOK.
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[Tpunoxenue 2

Puc.2.Ilpumenenne MeTo1a mepeceyeHmi.
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BN -

Puc. 4 JlerkoBbie oTBepCTHs OepE30BOro 3a00JI0HHHKA.
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(g N

Puc 8. CTBom COCHBI JKEpAHSIKOBOTO BO3pacTa C TOBPEKIACHUIMH,
OCTaBJICHHBIMH JINYMHKAMH 3JIATKH YETHIPEXTOUECUHOM.
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Puc. 10. Xoap! TMUUHOK 4€PHOTO COCHOBOTO ycaua.
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Puc. 11. Xonsl 6OJIBIJ_IOFO COCHOBOT'O J1y6oe)1a
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gl 7.
L LY

Puc. 12. KpaCHoyI[BIﬁ MypaBefI E(f)BOToeu.

Puc 13. OcMmoTp noBpexaeHNu MOJIOABIX COCeH. ABTOp paboThI-JIaThinoBa
Penara.
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